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1. GENERAL INFORMATION OF THE STUDY PROGRAMME 

1.1. Name of the study programme Geodesy and Geoinformatics  

1.2. Provider(s) of the study programme Faculty of Geodesy, University in Zagreb  

1.3. Type of study programme Vocational study programme                            University study programme              X 

1.4. Level of study programme Undergraduate    X Graduate                               Integrated                 Postgraduate specialist     

1.5. Manner of implementation of the study 
programme 

Classical              X Mixed (Classical + online)     Online in entirety     

1.6. Academic/vocational title earned at 
completion of study 

Bachelor (baccalaureus/baccalaurea) of Engineering in Geodesy and Geoinformatics  

 

2. INTRODUCTION 

2.1. Reasons for starting the study programme 

The important period for the development of academic education of geodesists, i.e. for the development of study 
programmes applied in their education, is the late 19. century when the Forestry Academy was founded at the 
Faculty of Philosophy of the University of Zagreb in 1898. Among other technical subjects, geodesy was also lectured 
at the Forestry Academy. Since the demand for adequately trained experts needed to regulate property relations, to 
divide land, perform land consolidation, cadastral surveys etc. was constantly increasing, a separate Geodetic Course 
ǿŀǎ ƛƴǘǊƻŘǳŎŜŘ ƛƴ мфлу ŀǘ ǘƘŜ CƻǊŜǎǘǊȅ !ŎŀŘŜƳȅΦ ¢ƘŜ DŜƻŘŜǘƛŎ /ƻǳǊǎŜ ǿƛǘƘ ǘƘŜ άǘŜŀŎƘƛƴƎ ǇǊƛƴŎƛǇƭŜǎέ completely 
identical to the curricula of geodetic studies at high schools in Prague and Vienna was held at the Forestry Academy 
until 1919 when it was moved as Geodetic Department to the Technical High School founded one year earlier.  
 
Higher education of geodesy experienced significant changes in 1926 when High Technical School became a 
component of the University in Zagreb as Technical Faculty with adequate departments. Geodesy was taught within 
the frame of Geodetic Cultural and Engineering Department. In 1929, this department was named Geodetic Cultural 
and Technical Department. The teaching activities thus organised were performed until 1946 when two new majors 
were introduced at the Technical Faculty: geodesy and land improvement. The teaching activities according to these 
curricula were performed until 1948. The economic and political circumstances of that time entailed the changes in 
further development of geodetic courses. It was the time of the post-war reconstruction and building requiring a 
larger number of geodetic engineers and the application of new geodetic methods conditioned by rapid 
development and the complexity of civil engineering. At the same time, the regulation of agrarian and legal relations, 
and consequently of land improvement activities  came to halt, which resulted in abolishing the land improvement as 
major at the Technical Faculty in 1951.  
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One of the more important events in the development of geodetic teaching activities is the division of the Technical 
Faculty made in 1956, when four new faculties were formed from previous departments. One of them was the 
Faculty of Architecture, Civil Engineering and Geodesy (AGG) that continued to operate in this capacity until 1962. In 
that period, new teaching and scientific units were founded, new subjects introduced, new teachers appointed, and 
new teaching tools and instruments provided at the Geodetic Department improving thus the teaching activities. 
Such development resulted in the foundation of the independent Faculty of Geodesy at the University in Zagreb in 
1962. 
 
In 1978, the Law on Higher Education was passed promoting the process of creating a new undergraduate study 
programme curriculum that significantly changed the teaching activities. The next new curriculum was adopted in 
1985, and in 1995/96 anther curriculum that was significantly improved. The study programme for acquiring higher 
qualification lasting 5 semesters was introduced at the Faculty in 1981. The last generation of this study programme 
was enrolled in 1995/96.  
 
After the regulations about the implementation of study programmes according to the Bologna Declaration had 
come into effect, the process of preparing the study programmes of Bachelor, Master and Postgraduate studies was 
initiated and they were introduced into teaching activities in the academic year 2005/06. The study programmes 
were prepared in accordance with the development of the profession and with international trends, and the 
accreditations were obtained for the following study programmes:  

 Geodesy and Geoinformatics ς university Bachelor study programme  
 Geodesy and Geoinformatics ς university Master study programme  
 Geodesy and Geoinformatics ς postgraduate university study programme (doctoral) 
 Geodesy and Geoinformatics ς postgraduate specialist university study programme  

The above mentioned study programmes and the Faculty of Geodesy being the holder of these study programmes 
were involved in the process of external evaluation of programmes and reaccreditation and obtained the 
accreditation for the continuation of performing the mentioned study programmes (Summary Report of 
Reaccreditation of the Faculties at the University in Zagreb until the academic year 2012/13) earning high grade of 
4,29.  
  
Referring to the above mentioned, this documents do not present the proposal for the initiation of new study 
programme, but related to a series of circumstance in the recent years, the intention of the Faculty of Geodesy to 
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create and present complete documentation for Bachelor study programme of Geodesy and Geoinformatics in its 
effort to prepare the proposal for the amendments to the existing Bachelor Study Programme of Geodesy and 
Geoinformatics.  
 
The reasons for the amendments to the existing Bachelor Study Programme of Geodesy and Geoinformatics  derive 
from the following items:  

- the notions (findings and recommendations) deriving from the Self-analysis of the Faculty of Geodesy, 
University in Zagreb that was carried out during the year 2011 and accepted at the 4. special meeting of the 
Faculty Council of the Faculty of Geodesy, University in Zagreb in the 343. academic year 2011/12 held on 12. 
January 2012,     

- the accreditation recommendation of the Agency for Science and Higher Education in the procedure of re-
accreditation of the Faculty of Geodesy, University in Zagreb of 7. January 2013, 

- the report and recommendation of the Expert Committee for Re-accreditation of the Faculty of Geodesy, 
University in Zagreb made in June 2012, and  

- rapid technological changes occurring in numerous technologies and systems used by geodesists in their 
practice, which has also resulted with the changes related to the methods of geodetic work, i.e. to the 
understanding of spatial information and to the remarkable growth of its significance in modern society and 
sustainable development.  

 
The detailed description of the amendments to the existing Bachelor Study Programme of Geodesy and 
Geoinformatics is given in the Form 7.  

 

2.2. !ǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ǎǘǳŘȅ ǇǊƻƎǊŀƳƳŜΩǎ 
usefulness relative to the demand in the 
labour market in the public and private 
sectors 

The demand for highly educated engineers of geodesy and geoinformatics is very high, both in Croatia and abroad. 

The economy related to geodesy and geoinformation, as well as the entire professional activity flourished from the 

end of the Homeland War until the world economic crisis in 2008 that was followed by the economic crisis in Croatia. 

Lƴ ǘƘŜ ǇŜǊƛƻŘ ōŜǘǿŜŜƴ мффу ŀƴŘ нллуΣ ǘƘŜ ŜƴǘƛǊŜ άǇǊƻŘǳŎǘƛƻƴέ ƻŦ ƎŜƻŘŜǘƛŎ ŀƴŘ ƎŜƻƛƴŦƻǊƳŀǘƛƻƴ ŜȄǇŜǊǘǎ ŀǘ ǘƘŜ CŀŎǳƭǘȅ 

of Geodesy hardly met the market demands, although it was doubled. The average annual number of unemployed 

engineers of geodesy/Bachelors of Engineering in Geodesy and Geoinformatics was smaller than 20 at the annual 

level in the period between 2004 and 2009. The average number of unemployed graduate engineers of 

geodesy/Master of Engineering in Geodesy and Geoinformatics was 12 (the data from the Croatian Employment 
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Institute ς HZZZ). 

 

The economic crisis has had a great impact on the employment of highly educated experts in geodesy and 

geoinformatics ever since 2010 and on. The crisis coincided with the effects of short-term hyperproduction of staff 

that was caused by unobjective increase of enrolment quotes at the beginning of applying new Bologna study 

programmes (from the academic year 2005/06 until 2009/2010). These two effects were joined in 2010 and caused 

the growth of unemployment of highly educated geodesists for more than 100 in only three years (106 Masters of 

Engineering in Geodesy and Geoinformatics in 2012 and almost as many engineers (HZZZ data)).  

 

Nevertheless, the needs of the society for spatial data, regulation of property register and proprietorship registers, 

i.e. of various spatial registers are persistent, and these factors along with bringing the enrolment quotes down to 

real frames (80-90 in the academic year 2011/12) resulted in the reduction of unemployment of Masters in 

Engineering and Geoinformatics by 34% (70). In 2013 there were more engineers employed that those having 

completed the studies (HZZZ data).  

 

It can be seen from HZZZ data today that there were 23 engineers of geodesy and 11 Bachelors in Engineering of 

Geodesy and Geoinformatics unemployed at the end of October 2014, i.e. there were 25 graduate engineers of 

geodesy and 46 Masters in Engineering of Geodesy and Geoinformatics unemployed.  

 

Due to the incompatibility of the education system (Bologna) with the economic system, about 100-120 students 

who graduate from the Bachelor Study Programme of Geodesy and Geoinformatics  in Zagreb and Split, 80 of them 

are admitted at the Master Study Programme of Geodesy and Geoinformatics  in Zagreb, hence, only one third 

enters the labour market, and the number of unemployed Bachelors in Engineering of Geodesy and Geoinformatics  

is still relatively small today related to the number mentioned above and to the given circumstances.    

 

The above mentioned illustrates that the education of Bachelors in Engineering of Geodesy and Geoinformatics 

related to the needs of labour market and further education is purposeful and contributes to the community, 

because in spite of relatively small employment, the geodetic and geoinformation sector of economy operates 
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positively even in the crisis situation. It is generally obvious that there is a demand for Bachelors in Engineering of 

Geodesy and Geoinformatics, i.e. for the Bachelor Study Programme of Geodesy and Geoinformatics at the Faculty of 

Geodesy, University in Zagreb, considering the fact that this profession is one of the basic technical professions 

whose beginnings are connected with the beginnings of urban civilization.  

 

2.3.  Compatibility of the study programme with 
the University mission and the strategy of 
the proposer, as well as with the strategy 
statement of the network of higher 
education institutions. 

The Faculty of Geodesy is the constituent member of the University in Zagreb. As such, the Faculty of Geodesy is an 
important factor in implementing the vision and mission of the University in Zagreb. With its study programmes, 
research activities, the promotion of knowledge and ethics at the national level, as well as with nurturing and 
developing the international collaboration, the Faculty of Geodesy as the institution of the University in Zagreb 
contributes actively in the implementation oŦ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ Ǿƛǎƛƻƴ ŀƴŘ ƳƛǎǎƛƻƴΦ  
Apart from carrying out its planned activities, the Faculty of Geodesy being the institution of the University exercises 
its rights and duties also by active participation in the work of University bodies (Senate, Technical Field Council, 
committees,...) being an essential element of the integration and contribution of the Faculty to the development of 
University.  
 
Following the guidelines of the Strategy of Study Programmes and Studying at the University in Zagreb from May 
2014, the Bachelor Study Programme of Geodesy and Geoinformatics complies with the mission of the University in 
the field of study programmes and studying:  

- The University will be developing comprehensively with the wide spectrum of research, art and studying 
programmes: 

- the University shall maintain its leading academic and research role at the national level and shall develop 
into internationally recognisable and one of the leading regional centres; 

- the University shall engage in public activities as an initiator of technological, economic, cultural and social 
development in accordance with the needs of the Republic of Croatia; 

- the University shall develop and provide various types of life-long learning; 
- the University shall provide stimulating, creative and motivating environment for learning and teaching. 

Motivated students and motivated teachers are in the focus of educational process; 
- Students acquire skills according to learning outcomes of study programmes that are recognisable and 

applicable in the society as a whole and contribute to the personal development of students.  
In the context of the Bachelor Study Programme of Geodesy and Geoinformatics, the above mentioned is related 
specially to the last two items of mentioned mission.  
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In accordance with the Strategy of Study Programmes and Studying at the University in Zagreb containing the values 

promoted also by the Faculty of Geodesy, learning and teaching is based on the following educational postulates:  

- Students are in the focus of educational process that provides for them a responsible approach and active 
studying in acquiring knowledge and skills and in adopting new concepts.  

- Learning and teaching are based on research and on solving the problems with tutor support in the 
professional context, which stimulates the students to approach the problems holistically, supports 
creativity, innovation, initiative behaviour, interdisciplinarity, critical thinking, analyticity and responsibility, 
as well as ethical conduct and professional independence; 

- The acquisition of knowledge and skills, as well as accompanied independence and responsibility, are 
stimulated by means of individual learning and cooperative teaching strategies. In this process, only 
ƳƻǘƛǾŀǘŜŘ ŎƻƳǇŜǘŜƴǘ ǘŜŀŎƘŜǊ Ŏŀƴ ōŜ ǎǘǳŘŜƴǘΩǎ Ǉartner, which is connected with the quality culture that is 
reflected in excellence in learning and teaching, in the activity complied with the mission and vision, in 
reaching strategic goals, but also in the satisfaction of students, teachers, researchers and other employees, 
as well as of external assistants with the activity of the University and the Faculty of Geodesy.  

 
In accordance with the guidelines of the Strategy of Study Programmes and Studying, page 5.: In the implementation 
of the study programmes, the connection of educational process with research and creative activities is applied taking 
care that the studies are relevant in professional sense, but also provide additional values that will contribute to the 
development of economy and society with the responsibilities taken over. The University in Zagreb cannot increase 
the number of students in short time (until 2016), but it should aim for the redistribution in levels (more students in 
Master study programmes) and in areas (more students in STEM). In long-term planning, it is necessary to establish 
efficient cooperation with state authorities and economic partners in the development of national development 
strategy and of understanding the role of the University in EU and wider .that comply with the intentions of the 
Innovation Strategy of the Republic of Croatia 2014.-2020. The Faculty of Geodesy has created and organised the 
Bachelor Study Programme of Geodesy and Geoinformatics  in the manner that shall contribute to the 
implementation of these goals, and further provide the education of high-quality and broadly educated geodetic and 
geoinformation experts in the Master Study Programme of Geodesy and Geoinformatics, Postgraduate study 
programme of Geodesy and Geoinformatics, and Postgraduate Specialist Study Programme of Geodesy and 
Geoinformatics in accordance with the guidelines of the Research, Technology Transfer, and Innovation Strategy of 
the University in Zagreb (February 2014) and the University Internationalisation Strategy 2014-2025 (May 2014), 
contributing thus to the development of our country.  
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Hence, the vision of the Faculty of Geodesy: 
Highly educated experts in the field of geodesy and geoinformatics who shall essentially improve the production of 
geoinformation and its usage in the society,  
complies completely with the mission, vision and strategic guidelines of the University in Zagreb.  
 
The Faculty of Geodesy, University in Zagreb is one of two higher education and research institutions in the field of 
geodesy and geoinformatics in Croatia. This provides certain advantages, but also presents some threats. The 
comparison with similar institutions in the region indicates the leading role of the Faculty, but also wider. The Faculty 
has therefore focused its vision in wider area. The quality of teaching and of research and professional work has so 
far provided equal international collaboration for students and teachers. Graduate students continue their studies at 
prominent universities in the world without having to prove their knowledge, and there is a great demand for those 
who want to work outside of Croatia. In such circumstances, the realisation of the vision requires only diligent work 
along with the increase of quality and influence on wider social community.  
 
Similar can be applied for the mission of the Faculty of Geodesy as well: 
To provide superior knowledge based on ethically acknowledged notions and practical skills at the national and 
international level to all users as one of the leading institutions of recognisable and prominent University using 
sustainable systematic activities based on the regulations and good experience with constant improvement of quality 
in collaboration with all interested parties.  
 
The realisation of the mission is supported by the programmes of international collaboration and exchange of 
teachers and students, as well as the development of systems at the Faculty. It refers especially to the quality 
assurance system and the system of financial management and control.  
 

2.4.  Comparability of the study programme with 
other accredited programmes in higher 
education institutions in the Republic of 
Croatia and EU countries (name two 
programmes at most, of which one is from 
an EU country, and compare it with the 
proposed programme (provide internet 

Since the academic year 2010/2011, the Faculty of Civil Engineering, Architecture and Geodesy in Split has been 
running similar, almost identical study programme because it took over the existing Bachelor Study Programme of 
Geodesy and Geoinformatics from the Faculty of Geodesy and performs teaching activities with the help of the 
teachers employed at the Faculty of Geodesy. It is therefore objectively not possible to compare the suggested study 
programme with any other similar institution in the Republic of Croatia.  
 
Since it used to be a unique institution of that kind in Croatia, the Faculty of Geodesy always compared the contents 
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addresses of the programmes) and form of its study programmes with the similar study programmes in Europe. Moreover, as the heirs of central 
European tradition, we made comparisons and coordinated our activities with the most prestigious academic 
institutions in Germany, Austria and Switzerland inheriting mutually geodetic experts having high level of technical 
knowledge and skills needed to perform the tasks in geodesy and geoinformatics. The tradition of several decades 
shows that a part of teaching staff of the Faculty of Geodesy made their doctoral degree exactly at these institutions. 
Recently, two teachers at the Faculty of Geodesy made their doctoral degree at the Leibnitz University Hannover, 
three at the Technical University in Vienna, and one at the Technical University in Graz.  
 
The proposed Bachelor Study Programme of Geodesy and Geoinformatics  can be compared with the Bachelor study 
ǇǊƻƎǊŀƳƳŜǎ ƻŦ ǘƘŜ ŀōƻǾŜ ƳŜƴǘƛƻƴŜŘ ǳƴƛǾŜǊǎƛǘƛŜǎΣ ŀǎ ŦƻǊ ŜȄŀƳǇƭŜ ǘƘŜ ¢ŜŎƘƴƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƛƴ aǳƴƛŎƘ ƻǊ 9¢I ½ǸǊƛŎƘΣ 
i.e. other academic institutions in Central Europe, but also in the world, that educate students at Bachelor study 
programmes. We would also like to point out that the teachers of the Faculty of Geodesy analysed a series of study 
ǇǊƻƎǊŀƳƳŜǎ ŀƴŘ ǘƘŜƛǊ ŎƻƴǘŜƴǘǎΣ ǿƘƛŎƘ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ǿƻǊƪ ōȅ CǊŀƴőǳƭŀ bΦ ŀƴŘ  [ŀǇŀƛƴŜ aΦΥ {ǘǳŘƛƧƛ ƎŜƻŘŜȊƛƧŜ ƛ 
geoinformatike u Europi (Study Programmes of Geodesy and Geoinformatics in Europe), Geod. list 2011, 2, 145ς156. 
http://hrcak.srce.hr/index.php?show=clanak&id_clanak_jezik=107193 ŀƴŘ ǊŜǾƛǎŜŘ ƛƴ ǘƘŜ ǿƻǊƪ ōȅ CǊŀƴőǳƭa N: Studiji 
geodezije, geoinformatike i geomatike u svijetu (Study Programmes of Geodesy and Geoinformatics in the World), 
Faculty of Geodesy, September 2013, 1-39. http://www.geof.unizg.hr/mod/forum/discuss.php?d=135 . 
 
For comparison, there are Internet addresses attached related to the Bachelor Study Programme of Geodesy and 
Geoinformatics  at the Technical University in Vienna, Austria: 
 
http://www.tuwien.ac.at/fileadmin/t/rechtsabt/downloads/Studienplaene_ab_Oktober_2011/Bachelorstudium_ 
Geodasie_und_Geoinformatik.pdf  
 
and Leibnitz University Hannover, Germany: 
 
http://www.uni -hannover.de/en/studium/studienfuehrer/geodaesie/studieninhalt/  and 
 
 http://www.uni -hannover.de/en/studium/studiengaenge/geodaesie/  
 

2.5. Openness of the study programme to 
student mobility (horizontal, vertical in the 

Bachelor Study Programme of Geodesy and Geoinformatics provides the possibility to acquire knowledge, skills and 
competences in accordance with all standards of studying at the European universities and with the Bologna process.  

http://hrcak.srce.hr/index.php?show=clanak&id_clanak_jezik=107193
http://www.geof.unizg.hr/mod/forum/discuss.php?d=135
http://www.tuwien.ac.at/fileadmin/t/rechtsabt/downloads/Studienplaene_ab_Oktober_2011/Bachelorstudium_%0bGeodasie_und_Geoinformatik.pdf
http://www.tuwien.ac.at/fileadmin/t/rechtsabt/downloads/Studienplaene_ab_Oktober_2011/Bachelorstudium_%0bGeodasie_und_Geoinformatik.pdf
http://www.uni-hannover.de/en/studium/studienfuehrer/geodaesie/studieninhalt/
http://www.uni-hannover.de/en/studium/studiengaenge/geodaesie/
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Republic of Croatia, and international)  The horizontal mobility within the Republic of Croatia can be achieved with the Bachelor Study Programme of 
Geodesy and Geoinformatics at the Faculty of Civil Engineering and Geodesy, University in Split. At the international 
level, the horizontal mobility is possible within the EU member countries and with the countries in the region (B&H, 
Serbia, Macedonia). Vertical mobility is possible at the Master study programme and postgraduate study programme 
of the Faculty of Geodesy and with the related study programmes at technical and other faculties (Faculty of Science, 
and similar) provided that candidates pass a certain number of supplemental exams.  
 

2.6. Relationship with the local community 
(economy, entrepreneurship, civil society, 
etc.) 

Geodetic and Geoinformation activity is closely connected with the community, either when speaking of the 
structures at the national, regional or local level or of individual citizens. It is reflected in performing the majority of 
tasks performed by geodetic and geinformation experts and it connects more subjects of local community. Geodetic 
and geoinformation experts often have, together with the representatives of other professions (lawyers, civil 
engineers, architects, urban planners, agronomists, foresters) the task to connect the subjects of local communities 
and to find the solutions that will be of mutual interest and acceptable to everyone. The connection of the study 
programme with local communities is reflected in the application of acquired knowledge in the units of local self-
government and in economy. The cooperation with the organisations of civil society outside of the professional 
context is based on two factors:  

- external incentives originating from the change of circumstances (legal and economic) where the legalisation 
process in the period between 2011 and 2014 can be used as an example, 

- external incentives originating from the changes in environment, natural disasters and other threats, where 
the floods in Slavonia in 2014 can be taken as an example. In both cases, the cooperation was developed 
with various types and forms of organisation, and thereby certain concrete activities were performed.  

 
The connection with seven vocational schools educating the technicians of geodesy and geoinformatics is very 
important for the Bachelor Study Programme of Geodesy and Geoinformatics since a part of students comes exactly 
from these schools. The cooperation and exchange of information has been developed for many years, and in the 
last two years, there were also professional workshops organised where experience and knowledge of the teachers 
from the Faculty of Geodesy and from secondary schools are exchanges at the higher level in order to increase the 
number of admitted students who come from vocational schools that educate the technicians of geodesy and 
geoinformatics.  
 

2.7. Compatibility with requirements of 
professional organizations 

The Faculty of Geodesy constantly collaborates with the professional (Croatian Geodetic Society, Croatian Chamber 
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of Chartered Engineers of Geodesy, Croatian Cartographic Society) and economic associations (/Ǌƻŀǘƛŀƴ 9ƳǇƭƻȅŜǊǎΩ 

Association ς Geodetic Geoinformatics Association and ICT Association). The representatives of geodetic and 

geoinformatics profession are permanent members of the Committee for Quality, and there are continuous 

consultation sessions performed related to the needs of the profession and of professional associations, i.e. to the 

study programmes performed at the Faculty of Geodesy.  

 

2.8. Name possible partners outside the higher 
education system that expressed interest in 
the study programme  

The partners that the Faculty of Geodesy cooperates with in the implementation of study programmes and activities 
are state authorities, first of all the State Geodetic Administration and the City Bureau for Surveying and Cadastral 
Affairs of the City of Zagreb, and other ministries and government agencies) and the institutes (Croatian 
Hydrographic Institute).  
Former and future partners who are interested in study programme are (larger) geodetic and geoinformation 
companies who will help in the realisation of the professional practice and in organising the visits to geodetic sites 
(cadastral survey, land consolidation, large infrastructural projects, large industrial objects...).  
Former and future partners who are also interested in the study programme are IT companies that the Faculty of 
Geodesy collaborates with and uses their programme packages in teaching activities.  
 

2.9. Other (as the proposer wishes to add)       

 

3. GENERAL INFORMATION 

3.1. Scientific/artistic area of the study 
programme  

Technical  

3.2. Duration of the study programme (is there 
an option of distance learning, part-time 
studying, etc.) 

3 years  = 6 semesters  

Distance studying is not possible 

Part-time studying is not organised. 

3.3. The minimum number of ECTS required for 
completion of study 

180 

3.4. Enrolment requirements and admission 
procedure  

Admission requirements and the elements of classification procedure are defined in the document of the Faculty of 
Geodesy: Decision  about admission to the Bachelor Study Programme of Geodesy and Geoinformatics  (e.g. in the 
academic year 2015/16).  

http://www.geof.unizg.hr/pluginfile.php/1757/mod_book/chapter/18/FV_odluka%201_346_4%20upisna%20kvota%20i%20kriteriji%20preddiplomski.pdf
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In the fall application cycle, the admission quota for the Croatian and EU citizens is 85, the quota for foreign citizens 
is 5. The applications are made through the application portal "postani student".   

The classification procedure for the candidates applying for the Bachelor Study Programme of Geodesy and 
Geoinformatics  is organised in the following way (rank list is composed according to the following scoring system):  
a) Based on secondary school achievements ς up to 400 points  
b) Based on the school leaving exams  
¶ Croatian (higher level) ς up to  100 points  
¶ Mathematics (higher level) ς up to 300 points  
¶ Foreign (or classical) language ς up to 100 points  
¶ Physics of Computer Science* - up to 100 points  

*According to the admission requirements, at least one of the mentioned exams should be passed. If a candidate 
has passed both exams, better results will be included in scoring).  
c) Based on capability test ς no points  
d) Based on additional achievement of candidates  
¶ winning one of the first three prizes in the state competitions in the Republic of Croatia in Mathematics or 

Physics or Computer Science or Geodesy (geodetic technician)  
¶ participation in the international Olympiad in Mathematics or Physics or Computer Science  

DIRECT ADMISSION (1 000 points)  
 

3.5. Learning outcomes of the study programme 
(name 15-30 learning outcomes) 

Knowledge and understanding 

¶ Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate 
competences in measuring systems, methods and technologies of measurement and spatial data collection.  

¶ Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying 
data. 

¶ Demonstrate competences in real estate registers and interests in real estates, understand land 
development measures and methods of land evaluation. 

¶ Demonstrate competences in regulations and administrative framework important for geodesy and 
geoinformatics, the regulations related to copy right, publishing and exchange of spatial data. 

¶ Understand mathematical methods and physical laws applied in geodesy and geoinformatics. 
Applying knowledge and understanding 

¶ Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of 

http://www.postani-student.hr/
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problems in the field of geodesy and geoinformatics. 

¶ Handle geodetic instruments and appropriate measuring equipment properly, and perform geodetic 
measurements. 

¶ Solve practical tasks in surveying, spatial data collection, real estate evaluation and management. 

¶ Establish geodetic networks needed in surveying and stakeout in order to provide the required quality of the 
works performed in certain space. 

¶ Prepare geodetic documents needed to establish and maintain cadastral records and land registry, as well as 
the documents for engineering works. 

¶ Make plans, maps and related presentations using modern methods and technologies on the basis of 
measured data and other sources. 

¶ Determine and interpret the size, properties and relations of objects in space on the basis of measured data, 
spatial databases, plans and maps. 

¶ Maintain topographic, cartographic, maritime and navigation, and land information systems, integrate and 
visualise spatial information. 

¶ Use information technology in solving geodetic and geoinformation tasks. 

Making judgements 

¶ Exercise appropriate judgements on the basis of performed calculation processing and interpretation of 
data obtained by means of surveying and its results. 

¶ Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, 
and select proper procedures for their solution. 

Communication skills 

¶ Prepare official public documents, reports, graphic and cartographic presentations using the surveying 
results related to objects in space. 

¶ Communicate the results obtained by means of geodesy and geoinformation to clients and experts of 
geodetic and other related professions 

Learning and ethical skills 

¶ Keep pace with and adopt new technological achievements in the field of surveying, geoinformation 
systems and services based on the position, and the changes in regulations, norms and standards. 

¶ Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or 
related disciplines, and for the development of interest in lifelong learning and further professional 
education. 
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3.6. Employment possibilities (list of potential 
employers) and opinion of three 
organizations associated with the labour 
market on the adequacy of anticipated 
learning outcomes (attach) 

- Economy ς legal and natural persons authorized to perform state and cadastral survey tasks at the territory 

of the Republic of Croatia in accordance with the Law on Performing Geodetic Activities (National Gazette 

/2007) ς 500 subjects 

- Economy ς IT companies having geonformatics, i.e. programming, installation, maintenance and support 

services of GIS systems for users in their activity portfolio, as well as the representation of the producers of 

GIS programme solutions (dozens of companies like Ericsson-Nikola Tesla, Zagreb; GDI-GISdata, Zagreb; 

YLbD L/¢Σ ½ŀƎǊŜōΤ LbнΣ ½ŀƎǊŜōΤ LƴŦƻŘƻƳΣ½ŀƎǊŜōΤ  LD9!Σ ±ŀǊŀȌŘƛƴΤ a/{Σ 2ŀƪƻǾŜŎΤ hƛƪƻƴΣ ½ŀƎǊŜōΤ !tL{Σ ½ŀƎǊŜōΤ 

.... 

- Economy ς legal and natural persons outside of the system of authorization for performing the tasks of 

state and property cadastre survey and IT sector that deal with the processing and interpretation of spatial 

information, i.e. use spatial information and geodetic and geoinformation knowledge and skills as an 

essential part of their activities (civil engineering companies, architectural companies and offices, shipyards, 

telecommunication companies...) 

- State administration ς central professional authority of the state administration ς State Geodetic 

Administration  

- State administration ς other central authorities of the state administration, institutes and agencies (in 

accordance with the Internal Organisation Rules): Ministry of Construction and Physical Planning, Ministry of 

Ministry of Environmental Protection, Ministry of Defence, Agency for Payments in Agriculture, State Office 

for State Property Management, Croatian Hydrographic Institute, Croatian Demining Center,... 

- Regional and local self-governmentς counties, towns and municipalities, i.e.  their professional services and 

their public institutions (e.g. spatial development institutes, utility companies, development agencies,...) 

- Public sector ς national public companies and systems: Hrvatske vode, Hrvatska elektroprivreda, Hrvatske 

ȌŜƭƧŜȊƴƛŎŜΣ IǊǾŀǘǎƪŜ ŎŜǎǘŜΣ IǊǾŀǘǎƪŜ ŀǳǘƻŎŜǎǘŜ, Jadranski naftovod, Plinacro, ... 

3.7. Possibilities of continuing studies at a higher 
level  

- Master Study Programme of Geodesy and Geoinformatics  at the Faculty of Geodesy, University in Zagreb, 

- Master study programmes at other technical faculties of the University in Zagreb after taking certain 

supplemental exams in accordance with the adequate decision of individual faculties,  

- Master technical study programmes of other universities in Croatia after taking certain supplemental exams 
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in accordance with the decisions of individual faculties,   

- Master study programmes of geodesy and geoinformatics at the majority of the universities in Europe 

without the necessity of taking supplemental exams in accordance with adequate decision of individual 

study programmes, faculties, i.e. universities, and 

- Master study programmes of geodesy and geoinformatics at the majority of the universities in the world, 

with required supplemental exams or without them in accordance with the decisions of individual study 

programmes, faculties, i.e. universities. 

 

3.8. If submitting proposals for graduate studies, 
name undergraduate studies of the proposer 
or other institutions that qualify for 
admission to the proposed graduate study   

      

 

4. DESCRIPTION OF THE STUDY PROGRAMME 

4.1. List of mandatory and elective courses and/or modules with class hours and ECTS credits (appendix: Table 1) 

4.2. Description of each course (appendix: Table 2) 

4.3. Structure of the study (number of semesters, 
trimesters, class size for lectures, seminars, 
exercises) 

The study programme is performed in 6 semesters  

Obligatory subjects 

The number of students enrolled in each semester is about 80 ς 100, with smaller variations related to individual 

subjects and depending on the number of students who attend certain subjects again, so that the number of 

students attending courses in obligatory subjects is about 70 ς 110. The same rules apply to all subjects:  

- lectures  - one group (70 ς 110 students) 

- seminars  ς three groups (25 ς 35 students) 

- exercises ς professional geodetic, geoinformation and information subjects, and the subject Computer 

Geometry ς eight groups (10 ς 15 students)  

- exercises in mathematical and physical subjects ς four groups (20 ς 25 students) 

Optional subjects  

The number of students enrolled in each semester is about 80 ς 100, which indicates that the courses in these 
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subjects will be performed with the number of students varying between 10 ς 60 taking into consideration the 

offered optional subjects in single semesters and the character of optional subjects. Since the same rules are defined 

for the performance of teaching activities, the number of seminar groups, exercise groups and field work groups will 

depend on the number of enrolled students:    

- lectures  - one group (10 ς 60 students) 

- seminars  ς one/two groups (up to 30 students in one group, more than 30 students two groups) 

- exercises ς professional geodetic, geoinformation and information subjects ς one to four groups (up to 10-15 

enrolled students one group, in case of more than that number one more group is added for the next 10-15 

students up to the maximum of 4 groups)  

- exercises ς mathematical subjects ς one/two groups (up to 20-25 enrolled students one group, in case of 

more students, the next 20-25 students form another group). 

 

4.4. Requirements for enrolment in successive 
semesters or trimesters 

The requirements for enrolment are defined by programme connectivity. The attendance of curses in winter term for 

the courses in summer term, and for the courses in winter term the attended courses and/or passed examination 

from the previous academic year.  

4.5. List of courses and/or modules that the 
student can take in other study programmes  

 

4.6. List of courses and/or modules offered in a 
foreign language as well (name which 
language)  

All couǊǎŜǎ Ŏŀƴ ōŜ ǇŜǊŦƻǊƳŜŘ ƛƴ 9ƴƎƭƛǎƘΣ ŀƴŘ ƛǘ ǿƛƭƭ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ƛƴǘŜǊŜǎǘǎ ƛƴ 

accordance with the implementation plan 

4.7. Completion of study:  

a. Final requirement for completion of study Final thesis                            Diploma thesis      Final exam     X                       Diploma exam       

b. Requirements for final/diploma thesis or 
final/diploma/exam 

All examinations in the Bachelor study programme passed, which is verified by entering the grade and attaching 

ǘŜŀŎƘŜǊΩǎ ǎƛƎƴŀǘǳǊŜ ƛƴ ǎǘǳŘŜƴǘ ōƻƻƪΣ ōȅ ŜƴǘŜǊƛƴƎ ǘƘŜ ƎǊŀŘŜ ƛƴ L{±¦ ǎȅǎǘŜƳ ŀƴŘ ƭƻŎƪƛƴƎ ǘƘŜ ǎǳōƧŜŎǘΣ ŀƴŘ ōȅ ǾŜǊƛŦȅƛƴƎ 

the last VI. semester in the student office.  

c. Procedure of evaluation of final/diploma 
exam and evaluation and defence of 
final/diploma thesis  

Students take the final exam in written form. The written exam consists of 40 questions from the fields based on 

ƳŀǘƘŜƳŀǘƛŎŀƭΣ ǇƘȅǎƛŎŀƭΣ ƎŜƻŘŜǘƛŎ ŀƴŘ ƎŜƻƛƴŦƻǊƳŀǘƛƻƴ ƳŀǘŜǊƛŀƭΦ ¢ƘŜ ǿǊƛǘǘŜƴ ŜȄŀƳ ƭŀǎǘǎ флΩ ŀƴŘ ǎtudents need to write 

the answers to each question. The questions can be theoretical, as well as computational tasks in order to evaluate 
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the knowledge level achieved by the students during the Bachelor study programme in adequate way. The length of 

the questions is adjusted to that kind of exam and should not be longer than one paragraph, a few formulas with the 

interpretation of tags, i.e. of problem task that is intended to show the understanding of the problem and its solution 

and not lengthy calculation.     

The written exam is conducted by the appointed committee with the vice-dean for academic and students affairs 

being its chair.  

Each answer is scored with 5 points and it is possible to earn the total of 100 points. In order to pass the final exam, 

students must answer correctly  50% of question (earn 50 points). The final exam grade is derived from the number 

of earned points: 

- sufficient:                            101 ς 125 points 

- good:                                  126 ς 1 50 points 

- very good:                          151 ς 175 points  

- excellent:                            176 ς 200 points. 

2 ECTS points stand for the Final exam ς written exam (basic mathematical, physical, geodetic and geoinformation 

knowledge)  
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Table 2. Course description 

 

1. GENERAL INFORMATION 

1.1.  Course teacher  WŜƭƪŀ .Ŝōŀƴ .Ǌƪƛŏ 1.6. Year of the study programme First, 1st semester 

1.2. Name of the course Analytical Geometry and Linear Algebra  1.7. Credits (ECTS) 5 

1.3. Associate teachers ¿ŜƭƧƪŀ ¢ǳǘŜƪ 
1.8. Type of instruction (number of 

hours L + S + E + e-learning) 
30 (L) + 30 (E) 

1.4. Study programme 
(undergraduate, graduate, 
integrated) 

Bachelor Study 1.9. Expected enrolment in the course 90 

1.5. Status of the course compulsory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

e-learning level: 2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Recognize the acquired mathematical and numerical skills of analytical geometry and linear algebra in the field of study. 
Use of acquired mathematical and numerical skills of analytical geometry and linear algebra to solve problems in the field of 
study. 

2.2. Course enrolment requirements 
and entry competences required 
for the course  

Admission requirements: High school graduation. Faculty enrolled. 
Competencies: knowledge of high school mathematics curriculum. 

2.3. Learning outcomes at the level of 
the programme to which the 
course contributes  

Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data. 
Understand mathematical methods and physical laws applied in geodesy and geoinformatics. 
Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problems in the field of 
geodesy and geoinformatics. 
Exercise appropriate judgements on the basis of performed calculation processing and interpretation of data obtained by means 
of surveying and its results. 
Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, and 
for the development of interest in lifelong learning and further professional education. 
 

2.4. Learning outcomes expected at ¶ Master the fundamental vector algebra and analytic geometry concepts and apply them in solving tasks; 
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the level of the course (4 to 10 
learning outcomes)  

¶ Identify and differentiate between types of second order surfaces; 

¶ Explain the concepts of matrices and determinants, list their properties and use them in computations with matrices and 
determinants; 

¶ Distinguish methods for solving systems of linear equations and apply the appropriate method to solve a given system; 

¶ Describe the method of least squares and argue its application in solving tasks; 

¶ Define the terms of eigenvalues and eigenvectors and know their typical applications; 

¶ Describe and implement the concepts of diagonalization and orthogonal diagonalization of a matrix. 

¶ Use the system for e-learning. 
 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Vector algebra. 3h 
Analytical geometry. 3h 
Equation, sketch and recognition of surfaces of the second order. 1h 
Matrix algebra. 2h 
Elementary transformations and elementary matrices. 1h 
Review of previous work. 1h 
1st preliminary exam 1h 
Reduced form of the matrix, inverse matrix. 2h 
Solving linear systems using the Gauss-Jordan reduction. Homogeneous linear systems. The Kronecker-Capelli theorem. 2h  
The concept and calculation of determinants. Cramer's rule. 2h 
Least squares method. 1h 
Review of previous work. 1h 
2nd preliminary exam 1h 
Vector space. Linear independence. 2h 
Coordinates and change of basis. Eigenvalues and eigenvectors. 2h 
Linear transformations. Matrix diagonalization. 2h 
Quadratic forms. Diagonalization of quadratic forms. 2h 
The final exam. 1h 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 
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 field work 

2.8. Student responsibilities Regular school attendance. Monitoring of e-learning. Writing tasks. Consultations (teacher / student assistant) 

2.9. Screening student work (name 
the proportion of ECTS credits for 
each activity so that the total 
number of ECTS credits is equal 
to the ECTS value of the course )  

Class attendance 
Requirement 

for the 
signature 

Research       Practical training       

Experimental work       Report       independent assignments  4% 

Essay       Seminar essay       interactive tasks 4% 

Tests 92% Oral exam optional       (other)       

Written exam 100% Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

50-61 credits  sufficient (2) 

62-74 credits  good (3) 

75-87 credits  very good (4) 

88-100 credits  
 

excellent (5) 
 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via other 
media  

.Ŝōŀƴ .ǊƪƛŎΣ WΦΣ ¢ǳǘŜƪΣ ¿ΦΥ Analytical Geometry and Linear Algebra, Textbook for 
students, Faculty of Geodesy, Zagreb 2012 

in preparation       

Beban Brkic, J.: !ƴŀƭƛǘƛőƪŀ ƎŜƻƳŜǘǊƛƧŀ ƛ ƭƛƴŜŀǊƴŀ ŀƭƎŜōǊŀ, Textbook for students (on the 
web), Faculty of Geodesy 

      
http://e -
ucenje.geof.unizg.hr/ 

9ƭŜȊƻǾƛŏΣ bΦΥ Linear Algebra, Element, Zagreb, 1995 (multiple editions) some ten       

ElezoviŏΣ N., AgliŏΣ A.: Linear Algebra Workbook, Element, Zagreb, 1995 (multiple 
editions) 

some ten       

                  

2.12. Optional literature (at the time 
of submission of study 
programme proposal) 

Anton, H., Rorres, C.: Elementary Linear Algebra, John Wiley & Sons, N.Y.2000. 
{ƭŀǇƴƛőŀǊ LΦΥ Matematika 1, www.fesb.hr/~mat1 

http://e-ucenje.geof.unizg.hr/
http://e-ucenje.geof.unizg.hr/
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2.13. Quality assurance methods 
that ensure the acquisition of 
exit competences  

Class attendance. In revising during lectures. Problem solving during exercises. Activity on the system for e-learning. Individual 
assignment. Interactive tasks. Consultations attendance. Preliminary exams. Exams. 
The implementation of a single university Questionnaire for evaluating teachers prescribed by the Senate. 

2.14. Other (as the proposer wishes 
to add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  Vida Zadelj-aŀǊǘƛŏ 1.6. Year of the study programme 1/I 

1.2. Name of the course Mathematical Analysis 1.7. Credits (ECTS) 5 ECTS 

1.3. Associate teachers       
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
30+3+25+2 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course 100 

1.5. Status of the course obligatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

1, 10% 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Understanding the key topics and problems of Mathematical Analysis. Also it is necessary to 
develop many skills between abstract entities according to certain rules and apply it into Geodesy 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

      

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data. 
Understand mathematical methods and physical laws applied in geodesy and geoinformatics. 
Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problems in the field 
of geodesy and geoinformatics. 
Exercise appropriate judgements on the basis of performed calculation processing and interpretation of data obtained by 
means of surveying and its results. 
Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 
and for the development of interest in lifelong learning and further professional education. 
 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

- Define and implement the tasks terms of mathematical logic, sets, sets of numbers and mathematical induction 
 
- Define, analyze and relate the concepts and properties of real functions of a real variable, as well as terms related to a 
sequences (limit of a sequence, limit of a function) 
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- Define and apply the concepts tasks derivatives, indefinite and definite integrals 
 
- Define and apply the concepts tasks series of numbers, functional series and power series, as a Taylor series expansion and 
Mac Lauren series 
 
- Define, analyze and apply the tasks terms of functions of several variables, as well as Taylor and Maclaurin series for two 
variables, and to determine the extreme values of functions of two variables 
 
- Define the term and solve differential equations method of separation of variables 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1st Mathematical logic and sets; Sets of numbers and mathematical induction (P1h + V1H) 
 
2nd Real functions of a real variable (function definition, the term of natural domain, injections, surjective, bijective function 
of function, monotony, parity and periodicity of functions, composition of functions, inverse function) (P1h + V1H) 
 
3rd Elementary functions (polynomial, rational, exponential and logarithmic functions, general power, trigonometric 
functions, inverse trigonometric, hyperbolic, area functions; properties and graphs) (P2h + V2H) 
 
4th Sequences and limit of s sequence (term series, bounded and monotone sequences, limit of sequence, properties of 
convergent sequences,) (P1h + V1H) 
 
5th Limit and continuity of functions (limit of function, performance limit of a function, continuity of functions, properties) 
(P2h + V2H) 
 
6th Derivative and some theorems of differential calculus (speed problem, the problem of tangents, the definition of 
derivatives, higher order derivatives, differential function, differentiation rules, derivative composition of a function, 
derivation of elementary functions, logarithmic differentiation, derivative of implicit functions, derivation of a parametric 
function, equation of tangents and normals at the point in the curve, the equation of the tangent from the point outside of 
the curve, the concept of local minima and maxima functions, Taylor's formula, Maclaurin formula) (P3H + V3H) 
 
7. Application of derivation (intervals of monotony, a necessary condition for extreme of the functions, the notion of 
stationary or critical points, a sufficient condition for extreme function, L`Hospital rules, concavity, convexity, inflection point, 
the definition of the asymptote function, horizontal asymptote, vertical asymptote, hair asymptote , elements of the plotting 
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functions) (P3H + V3H) 
 
8th Indefinite integral and properties (the notion of primitive functions, indefinite integral, properties of indefinite integrals, 
indefinite integral of elementary functions, methods of integration: substitution method and the method of integration by 
parts) (P3H + V3H) 
 
9th Definite integral and improper integral (upper integral sum, the lower integral sum, integrable functions in Riemann's 
sense, properties of definite integral, Newton-Leibniz formula, a change of variables in a given integral; improper integral of 
the first kind, improper integral of the second kind) (P3H + V2H) 
 
10th Applications of integral (area between the curves, length of a curve, the volume of a rotational body) (P1h + V1H) 
 
11th Functions of several variables (surface in space, natural area definitions of functions of several variables, limit and 
continuity of functions of several variables, partial derivatives, geometric interpretation of partial derivatives, partial 
derivatives of higher order, Schwarz theorem, the derivation of complex function of several variables, derivative of implicit 
functions, complete (total) differential, Taylor and Maclaurin formulas and series of functions of two variables, extreme values 
for functions of two variables) (P4H + V3H ) 
 
12th series of numbers, series of functions and power series ( the criteria for comparing the series with positive terms, 
D`Alembertov criterion, Cauchy criterion, alternating series, Leibniz criterion, series with positive and negative members, an 
absolute and conditional convergence series, series of functions, the area of convergence of series of functions, power series, 
Abel's theorem, radius and interval of convergence of the series, Taylor series, Mac Lauren series, Taylor series of elementary 
functions) (P4H + V3H) 
 
13th Differential equations (differential equations of the first order, Cauchy problem, the general solution, particular solution, 
the general integral, particular integral, Separation of a variables, homogeneous equations) (P2h + V2H) 
 
14th Seminar (3h) 
 

2.6. Format of instruction: 
 lectures 
 seminars and workshops  
 exercises  

 independent assignments  
 multimedia and the internet  
 laboratory 

2.7. Comments: 
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 on line in entirety 
 partial e-learning 
 field work 

 work with mentor 
       (other)  

2.8. Student responsibilities 

By continuous monitoring during the semester, the students accumulate points which, in the end, articulate requirements for 
signature and evaluation through: 
 
1st Presence of lecture (80%) and exercises (80%) 
 
2nd Doing homeworks (80%) 
 
3rd Participation in class during the lectures and exercises 
 
4th Two partional preliminary exams 
 
5th writing seminars 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 1.5 Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay 0.5       (other)       

Tests (3.0) Oral exam 1.5       (other)       

Written exam 1.5 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

A requirement for signature is 80% of class attenance and doing 80% of homeworks and obligatory seminars 
To pass the exam, it is sufficient to 
achieve at least fifty per cent of the all 
examples and theoretical problems 
through the partial exams. 
In case that student is not satisfy whit 
his grade, than he has to do the 
classical exam (written exam and oral exam) 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  
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J. Beban-BrkiŏΤ aŀǘƘŜƳŀǘƛŎǎ L όƛƴ /ǊƻŀǘƛŀƴύΣ CŀŎǳƭǘȅ ƻŦ DŜƻŘŜǎȅΣ ½ŀƎǊŜō              

LΦ {ƭŀǇƴƛőŀǊΥ aŀǘƘŜƳŀǘƛŎǎ м όƛƴ /ǊƻŀǘƛŀƴύΤ C9{.Τ {Ǉƭƛǘ нллн             

P. Javor; Introduction to Mathematical Analysis (in /ǊƻŀǘƛŀƴύΣ ~ƪƻƭǎƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜō             

{ƭŀǇƴƛőŀǊΤ WΦ .ŀƴƛŏΤ aΦ bƛƴőŜǾƛŏΥ aŀǘƘŜƳŀǘƛŎǎ м- Excercises Collection (in Croatian); 
FESB; Split 2010 

            

V. Zadelj-aŀǊǘƛŏΤ bƻƴ ǊŜǾƛǿŜŘ LƴǘŜǊn skript (in Croatian)             

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

W. F. Trench; Introduction to Real Analysis; San Antonio, Texas, USA 
.Φ !ǇǎŜƴΤ wƛƧŜǑŜƴƛ ȊŀŘŀŎƛ ƛȊ ǾƛǑŜ ƳŀǘŜƳŀǘƛƪŜ LΣ LLΣ  
.Φ tΦ 5ŜƳƛŘƻǾƛŏΤ ½ŀŘŀŎƛ ƛ ǊƛƧŜǑŜƴƛ ǇǊƛƳƧŜǊƛ ƛȊ ƳŀǘŜƳŀǘƛőƪŜ ŀƴŀƭƛȊŜ Ȋŀ ǘŜƘƴƛőƪŜ ŦŀƪǳƭǘŜǘŜ 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Homework, participation in class during the lectures and exercises, writing obligatory seminars, the accession of the partial 
exam, the accession of the classical exam (if the exam is failed by a partial exams) 
Seelf-evaluation of teachers and student survey 

2.14. Other (as the proposer wishes to 
add) 

Obligatory internet literature: 
мΦ LΦ {ƭŀǇƴƛőŀǊΤ ƘǘǘǇκκƭŀǾƛŎŀΦ CŜǎōΦƘǊκƳŀǘмκ 
нΦ LΦ {ƭŀǇƴƛőŀǊΤ ƘǘǘǇκκƭŀǾƛŎŀΦ CŜǎōΦƘǊκƳŀǘнκ 
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1. GENERAL INFORMATION 

1.1.  Course teacher  tǊƻŦΦ aŀǊƛƻ .Ǌƪƛŏ 1.6. Year of the study programme 1st year, 1st semester 

1.2. Name of the course Physics 1.7. Credits (ECTS) 5 

1.3. Associate teachers 5ƻƳŀƎƻƧ wǳȌŘƧŀƪ 
1.8. Type of instruction (number of hours 

L + S + E + e-learning) 
15*2L + 15*2E  

1.4. Study programme 
(undergraduate, graduate, 
integrated) 

undergraduate  1.9. Expected enrolment in the course 100 

1.5. Status of the course obligatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Understand and apply the basic laws of geometrical optics, mechanics, oscillatory motion and waves, as well as 
electromagnetism.  

2.2. Course enrolment requirements 
and entry competences required 
for the course  

Entry competencies: vector algebra, analytic geometry, methods of solving systems of linear equations, elementary functions, 
derivatives, indefinite and definite integrals, series of functions. 

2.3. Learning outcomes at the level of 
the programme to which the 
course contributes  

Knowledge and understanding 
5. Understand mathematical methods and physical laws applied in geodesy and geoinformatics. 
 
Applying knowledge and understanding 
6. Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problems in the field 
of geodesy and geoinformatics. 
 
Making judgments 
16. Exercise appropriate judgments on the basis of performed calculation processing and interpretation of data obtained by 
means of surveying and its results. 
 
Learning and ethical skills 
20. Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 
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and for the development of interest in lifelong learning and further professional education. 
 

2.4. Learning outcomes expected at 
the level of the course (4 to 10 
learning outcomes)  

1. Derive and apply the equations of geometrical optics. 
2. Describe the motion by vectors of position, velocity and acceleration. 
3. Apply Newton's laws of motion. 
4. Describe the motion of the gyroscopes. 
5. Derive and apply the Kepler's laws. 
6. Derive the general expression for the gravitational potential energy and define the potential and equipotential surface. 
7. Describe and compare the simple and physical pendulum. 
8. Describe the harmonic waves. 
9. Describe the electric field, electric potential difference, and electric current; describe the magnetic field of a current loop. 
10. Describe the electromagnetic induction. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1. Physics and measurement. Standards, dimensional analysis, significant digits, order of magnitude, scalars and vectors, unit 
vectors and vector components, analytical method of addition of vectors, scalar product of vectors, vector product. 

2. Geometrical optics. The absorption, reflection and transmission of light rays, the laws of geometrical optics, Huygens' 
principle, total reflection, reflection, mirror equation, magnification. 

3. Optical instruments. Refraction, lens equation, positive and negative lenses, magnification of the lenses, eye, simple 
magnifier, microscope, telescope. 

4. Kinematics 1D. Position and displacement, velocity in 1D, motion with constant velocity, acceleration in 1D, motion with 
constant acceleration, the area under the graph of v(t) and a(t), free-fall. 

5. Kinematics 2D. Position, velocity and acceleration in 2D, uniform circular motion, tangential and radial acceleration; 
position, velocity and acceleration in 3D. 

6. Newton's laws of motion. Newton's first law, inertial reference systems, Newton's second law, Newton's third law, 
ƎǊŀǾƛǘŀǘƛƻƴŀƭ ŦƻǊŎŜ ŀƴŘ ǿŜƛƎƘǘΣ ŎƻƴǘŀŎǘ ŦƻǊŎŜǎΦ !ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ bŜǿǘƻƴΩǎ [ŀǿǎΦ aƻǘƛƻƴ ƛƴ ŀŎŎŜƭŜǊŀǘŜŘ ŦǊŀƳŜǎΦ 

7. Work and energy. Work done by constant and varying force, Hooke's law, general expression for the work, kinetic energy 
and the work, work of conservative forces, potential energy of a system, conservation of mechanical energy, relationship 
between conservative forces and potential energy, power. The center of mass, motion of a system of particles. 

8. Rotational kinematics. Angular position, angular velocity and angular acceleration, rotational motion with constant 
angular acceleration, angular and linear quantities, rotational kinetic energy, moment of inertia, parallel axis theorem. 

9. Rotational dynamics. Torque and angular acceleration, angular momentum, angular momentum of a rotating rigid object, 
conservation of angular momentum, a variable moment of inertia of the system, motion of gyroscopes; the conditions of 
static equilibrium, center of gravity. 
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10. bŜǿǘƻƴΩǎ ƭŀǿ ƻŦ ǳƴƛǾŜǊǎŀƭ ƎǊŀǾƛǘŀǘƛƻƴΦ [ŀǿ ƻŦ ƎǊŀǾƛǘŀǘƛƻƴ ŦƻǊ ǇŀǊǘƛŎƭŜǎΣ ƎǊŀǾƛǘŀǘƛƻƴŀƭ ŦƻǊŎŜ ōŜǘǿŜŜƴ ǘƘŜ ōƻŘƛŜǎΣ ǾŀǊƛŀǘƛƻƴ ƻŦ 
free-fall acceleration at the surface of the Earth, gravitational field, gravitational flux, gravitational potential energy, 
Kepler's laws.  

11. Oscillations and waves. Kinematics of simple harmonic motion, dynamics of simple harmonic motion, simple pendulum, 
physical pendulum, traveling waves, the wave function, interference of harmonic waves, harmonic wave, constructive and 
destructive interference, Doppler effect. 

12. The electric current. Electric charge, Coulomb's law and electric field, Gauss's law for electric field, electric potential 
energy, electric potential and potential difference, electric current, Ohm's law, resistance, Joule's law, batteries. 

13. The magnetic field. Sources of the magnetic field, magnetic force acting on a current-carrying conductor, torque on a 
current loop in a uniform magnetic field, magnetic moment, Biot-Savart law, the magnetic field current through a long 
ǎǘǊŀƛƎƘǘ ǿƛǊŜΣ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ƻƴ ǘƘŜ ŀȄƛǎ ƻŦ ŀ ŎƛǊŎǳƭŀǊ ŎǳǊǊŜƴǘ ƭƻƻǇΣ !ƳǇŝǊŜΩǎ ƭŀǿΣ DŀǳǎǎΩǎ ƭŀǿ ŦƻǊ ǘƘŜ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘΦ 

14. Electromagnetic induction. Faraday's law of induction, Lenz's law, generators. 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

The exercises consist in solving selected 
(approximately 100) problems. In addition, 
there are numerical exercises in MS Excel. 

2.8. Student responsibilities Student attendance is required at min. 70% of classes, and 10/13 tests. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 1 Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 2/ Oral exam 2       (other)       

Written exam 2 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Tests. Each of 13 tests consists of a problem (similar to previous exercises). 
Written exam. The written part of the exam consists of 10 problems. 
Oral exam. In the oral part of the exam the questions are from the theory.  

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via other 
media  

aΦ .ǊƪƛŏΣ нллтΥ tƘȅǎƛŎǎΣ ǊŜǾƛŜǿŜŘ ƘŀƴŘōƻƻƪ ƻŦ ǘƘŜ CŀŎǳƭǘȅ ƻŦ DŜƻŘŜǎȅΦ       e-
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ucenje.geof.unizg.hr 

aΦ .ǊƪƛŏΣ нллтΥ tƘȅǎƛŎǎΣ ƳŀƴǳǎŎǊƛǇǘ ƻŦ ǘƘŜ CŀŎǳƭǘȅ ƻŦ DŜƻŘŜǎȅΦ       
e-

ucenje.geof.unizg.hr 

                  

                  

                  

                  

2.12. Optional literature (at the time 
of submission of study 
programme proposal) 

Serway R. A. and John W. Jewett, Jr., 2013: Physics for Scientists and Engineers with Modern Physics, Ninth Edition, ISBN-13: 
978-1-133-95405-7, ISBN-10: 1-133-95405-7, Brooks/Cole, Boston, USA  

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Tests. Exam. Student polls. 

2.14. Other (as the proposer wishes 
to add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  
7ǳǊƻ .ŀǊƪƻǾƛŏ 
bŀŘŀ ±ǳőŜǘƛŏ 

1.6. Year of the study programme 1 

1.2. Name of the course Basics of Geoinformatics 1.7. Credits (ECTS) 5 

1.3. Associate teachers 
Martina Triplat Horvat 
Lili Gracin 

1.8. Type of instruction (number of hours L 
+ S + E + e-learning) 

60(30L+30E) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course 95 

1.5. Status of the course obligatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

level 2 

2. COUSE DESCRIPTION 

2.1. Course objectives Development of the ability to recognize, identify and understand the spatial and spatio-temporal components of the reality. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

      

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding 
Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection. 
Applying knowledge and understanding 
Determine and interpret the size, properties and relations of objects in space on the basis of measured data, spatial 
databases, plans and maps. 
Making judgements 
Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, and select proper 
procedures for their solution. 
Learning and ethical skills 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
based on the position, and the changes in regulations, norms and standards. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 

1. Formulate the basic concepts and definitions about the space, time, space-time and reality. 
2. Explain the process of creating a model using the perceived reality, the conceptual data model and specifications 
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outcomes)  (perception of reality). 
3. Explain the concept of abstract universe and discern and share the reality of the elements (entities). 
4. Describe and explain various forms of representations of the basic entities of reality. 
5. Describe the different views of spatial phenomena and connect the similarities and differences of space and time. 
6. Define the representation scale of geospace and explain its importance. 
7. Explain and describe the coordinate systems and the location of objects using an attribute. 
8. Distinguish and compare different types of maps. 
9. Explain the view of geospace based on location, object and time. 

10. Distinguish between absolute and relative spatial relationships and explain the basic idea of topological relations. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Lectures: 
1. The content and the organization of the course. 
2. The perceived reality. Breaking down the reality into elements, part 1. 
3. Breaking down the reality into elements, part 2. Space and time, part 1. 
4. Space and time, part 2. Similarities and differences between space and time. 
5. Different views of space phenomena, part 1. 
6. Different views of space phenomena, part 2. Geospace scale. 
7. Location of the object described using an attribute. Review of knowledge and skills. 
8. The first test. 
9. Metric and nominal determination of geospatial objects. Reference surfaces. Coordinate systems. 

10. Coordinate transformations. Map projections. Official map projections. 
11. Conceptual models of geospatial data. The view based on location, object and time. 
12. Comparison of absolute and relative spatial relationships. 
13. Terms and definitions from the field of graph theory and theory of sets that are needed to understand the topology. 
14. The topological relationships. Review of knowledge and skills. 
15. The second test. 
 
Exercises: 
1. The organization of exercises and introducing to tasks. 
2. Coding of objects in relation to other objects and in relation to themselves. Short field exercises ς to encode the own 

movement using the described methods and to find an object according to instructions. 
3. Creating of a model of the given geospatial objects described by spatial, temporal and attribute components. 
4. A brief presentation of the model. To refill the presented model with scale values and their domains for each attribute. 
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5. Field data collection for the created model. 
6. Field data collection for the created model (continuation). 
7. Getting acquainted with the elements of spatial data (origin, positional accuracy, attribute accuracy, completeness, logical 

consistency, semantic accuracy and time information) through various examples in geodesy and geoinformatics. 
8. Introduction to systems for position encoding. 
9. Technological solutions for orientation and movement in space: map, compass, handheld and navigational GPS, mobile 

phone devices. Introduction to a handheld GPS receiver. 
10. Collection of field data about object location for the created model using a handheld GPS receiver. 
11. Analysis of a model of geospatial data. 
12. Processing of data collected in the field and production of bases in QuantumGIS or Autodesk Map. 
13. Processing of data collected in the field and production of bases in QuantumGIS or Autodesk Map (continuation). 
14. Presentation of processed data. 
15. Test 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities 
Students are required to attend the class (min. 70%) and actively participate in its work. 
Mandatory participation in three tests. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 0.5 Research       Practical training 1 

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 1.5 Oral exam 1       (other)       

Written exam 1 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

There are three tests during the course. Students who pass all three tests do not need to pass the written part of the final 
exam. This is valid only for the first two exam terms. 
The final exam consists of a written and an oral part. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
Availability via 
other media  
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library 

Lapaine, M. (ed.) (2001), Elementi kvalitete prostornih podataka, editors of the original 
Guptill, S. C. and J. L. Morrison, translated by ¢ǳǘƛŏΣ 5Φ ŀƴŘ aΦ [ŀǇŀƛƴŜΣ 5ǊȌŀǾƴŀ 
geodetska uprava RH, Zagreb. 

1       

Maguire, D.J., Goodchild, M. F., Rhind, D. W. (1991.), Geographical information 
systems, Principles and applications, Longman Scientific and Technical, New York. 

1       

Molenaar, M. (1998.), An Introduction to the Theory of Spatial Object Modelling for 
GIS, Taylor and Francis, London, Bristol. 

1       

Peuquet D. J. (2002.), Representations of Space and Time, The Guilford Press, New 
York, London. 

1       

.ŀǊƪƻǾƛŏΣ 7ΦΣ ±ǳőŜǘƛŏΣ bΦ όнлмпύΣ Handouts of internal Lecture notes in Basics of 
Geoinformatics. 

      e-learning 

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

IŀǿƪƛƴƎΣ {Φ ²Φ όнллпΦύΣ LƭǳǎǘǊƛǊŀƴŀ ƪǊŀǘƪŀ ǇƻǾƛƧŜǎǘ ǾǊŜƳŜƴŀ όǇǊŜǾŜƻ 5ŀƳƛǊ aƛƪǳƭƛőƛŏύΣ LȊǾƻǊƛΣ ½ŀƎǊŜōΦ 
IŀǿƪƛƴƎΣ {Φ ²ΦΣ tŜƴǊƻǎŜΣ wΦ όнллнΦύΣ h ǇǊƛǊƻŘƛ ǇǊƻǎǘƻǊŀ ƛ ǾǊŜƳŜƴŀ όǇǊŜǾŜƻ WŀŘǊŀƴƪƻ DƭŀŘƛŏύΣ LȊǾƻǊƛΣ ½ŀƎǊŜōΦ 
EiƴǎǘŜƛƴΣ !Φ όмфффΦύΣ aƻƧ ǇƻƎƭŜŘ ƴŀ ǎǾƛƧŜǘ όǇǊŜǾŜƻ 5ŀƳƛǊ aƛƪǳƭƛőƛŏύΣ LȊǾƻǊƛΣ ½ŀƎǊŜōΦ 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Taking part at the three tests. 
Passing the written and oral exam. 
Self-evaluation of teachers and questioning of participants. 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  7ǳǊƻ .ŀǊƪƻǾƛŏ 1.6. Year of the study programme 1 

1.2. Name of the course Geodetic Instruments 1.7. Credits (ECTS) 5 

1.3. Associate teachers DƻǊŀƴ WǳǊŀƪƛŏ 
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
60 (30L+30E) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate 1.9. Expected enrolment in the course 95 

1.5. Status of the course Compulsory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

level 2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Acquiring knowledge about the physical basis of geodetic instruments and practical knowledge about the instrument for 
measuring angles, height differences, distances and position of the points and knowledge of the methods testing and control 
of geodetic instruments. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

Compulsory attendance at 70% of teaching ς lectures. 
Compulsory attendance at 70% of teaching ς exercises. 
Compulsory presence of students at all knowledge tests. 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding 
Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection.  
Applying knowledge and understanding 
Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problems in the field 
of geodesy and geoinformatics. 
Handle geodetic instruments and appropriate measuring equipment properly, and perform geodetic measurements. 
Solve practical tasks in surveying, spatial data collection, real estate evaluation and management. 
Learning and ethical skills 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
based on the position, and the changes in regulations, norms and standards. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 

1. Define the terms: measurement, units of measurement, basic geodetic measurement variables. 
2. Explain concepts: accuracy, correctness, precision, error and deviation. 
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outcomes)  3. Knowing the nature and properties of light in the context of the law of reflection (rejection) and refraction (fracture) light 
and explain the refractive index of light. 

4. Differentiate and explain the properties of mirrors, prisms, plane parallel plate, optical wedge, lens, telephoto lens and 
other optical elements and systems. 

5. Introduction to the structure of the eye as part of the optical system. 
6. Explain theodolite, level and devices for measuring length - division, purpose, structure, components,operating 

conditions, testing and rectification of the mistake that affect the measurement. 
7. Measure the angles, height difference and length by different methods and measurement procedures. 
8. Explain instruments for determining the position of points (coordinates) - division, purpose, structure, parts and errors 

that affect the determination of coordinates. 
9. Apply automate measurements and communication between the geodetic instruments and computers. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1. Basics of geodetic measurements. Measurements in geodesy. Getting to know of instruments and accessories. Staking 
out of perpendicular using pent-prisms. (2L + 2E) 

2. Measuring instruments and accessories. Light-genesis and character. Basic optical, mechanical and electronic 
circuits in instruments. Centering and levelling theodolite. Rectification tubular level. (2L + 2E) 

3. Geometrical optics. Plane parallel plate. Optical wedge. Prisms. Prisms for reflection. Optical micrometer. Straight 
and angled mirror. Focusing the crosshair. Focusing. Parallax of the crosshair. Boresight with theodolite. Reading 
with theodolite: index, scale and optical micrometer. (2L + 2E) 

4. Lens. Fundamentals of optical mappings. Systems of lens. Errors mappings. Classification of optical instruments. 
Increase. Eye. Accommodation. Adaptation. Visual acuity. The correction of the eye. Fieldwork with theodolite. 
Observation Hz directions and measuring height of instrument. (2L + 2E) 

5. Magnifier. Microscope. Binoculars. Classification and characteristics of binoculars. The increase. The luminosity. The 
screens. Field of view. Resolving power. Crosshair. Conditions of theodolite. Testing double collimation error. 
Testing of the optical plummet. (2L + 2E) 

6. Tubular and circular level. Axis and sensitivity level. Classification theodolites. Optical theodolite. The main parts. 
Axis. The constructive conditions. Testing of compensator index vertical circle theodolite. Measurement Hz and V 
angles. Trigonometric measurement of the height difference. (2L + 2E) 

7. Errors collimation, tilting and vertical axis of theodolite. Errors eccentricity Hz circle. Error index of the vertical circle. 
Fieldwork with theodolites. Instrument height. Measurement Hz and V angle on the 3 point with gyrus method. 
Trigonometric measurement of the height difference. 1st preliminary exam. (2L + 2E) 

8. Electronic theodolites. Characteristics. Basic construction. Ways of reading and registration. Dual axis compensator. 
Other special theodolites, and gyro theodolite. Laser binoculars. Optical plummet. Introduction to levels. Level with 
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compensator. Conditions of levels with compensator. Reading lath: centimeter and half-centimeter. (2L + 2E) 
9. Instruments for measuring height differences. Methods: trigonometric, geometric and barometric. Classification of 

levels. Basic parts and functions. Automatic leveling boresight line. Errors levels. Accessories levels. Fieldwork with 
levels. Determination of the height difference with level between 3 points. Testing of the zero position compensator 
of level. (2L + 2E) 

10. Electronic level. The principle of operation. The coded lath. Testing of level. Rotating laser level. The working 
principle of barometer. Optical distance meters. Reichenbach distance meter. Auto reduction distance meters with 
diagrams. Distance meters with a constant base on aim. Calculating the distance and height difference. 2nd 
preliminary exam. (2L + 2E) 

11. Instruments for measuring distances. The mechanical, optical and electronic measurement. Measuring tape. 
Odometer. Distometer. Optical measurement of distances. Basis lath. Measuring the length with interference of 
light. Fieldwork with optical distance meters. Measuring the length and height differences on the three points. 3rd 
practical preliminary exam ς centering and leveling theodolite. (2L + 2E) 

12. Electronic measuring distances. The principle of operation. Radiation sources. Basic correction and reduction. 
Testing. Hand-held laser distance meter. The total station. Transferring measurement data to a computer. Repeat 
1st preliminary exam. (2L + 2E) 

13. Total station. Optical. Electronic. Electronic record. Transferring measurement data to computer. Repeat 2nd 
preliminary exam. (2L + 2E) 

14. Instruments for satellite positioning. GNSS receiver. Sources of errors. Uninterrupted flow of geodetic data. Testing of 
geodetic instruments. Repetition - field work with levels, theodolites, measurement Hz and V angles. Repeat 3rd practical 
preliminary exam. (4L + 4E) 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
 team assignments  

2.7. Comments: 

      

2.8. Student responsibilities       

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 

Class attendance 0.5 Research       Practical training 0.5 

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 1.0 Oral exam 2.0       (other)       
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value of the course )  Written exam 1.0 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

During the semester are organized three preliminary exams. Students who pass the preliminary exams are exempt from the 
written part of the exam. Other students can take the written and oral exam. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

.ŜƴőƛŏΣ 5Φ όмффлύΥ DŜƻŘŜǘǎƪƛ ƛƴǎǘǊǳƳŜƴǘƛ όDŜƻŘŜǘƛŎ LƴǎǘǊǳƳŜƴǘǎύΣ ~ƪolska knjiga, 
Zagreb. 

            

.ŜƴőƛŏΣ 5ΦΣ {ƻƭŀǊƛŏΣ bΦ όнллуύΥ aƧŜǊƴƛ ƛƴǎǘǊǳƳŜƴǘƛ ƛ ǎǳǎǘŀǾƛ ǳ ƎŜƻŘŜȊƛƧƛ ƛ ƎŜƻƛƴŦƻǊƳŀǘƛŎƛ 
όaŜŀǎǳǊƛƴƎ LƴǎǘǊǳƳŜƴǘǎ ŀƴŘ {ȅǎǘŜƳǎ ƛƴ DŜƻŘŜǎȅ ŀƴŘ DŜƻƛƴŦƻǊƳŀǘƛŎǎύΣ ~ƪƻƭǎƪŀ ƪƴƧƛƎŀΣ 
Zagreb. 

            

[ŀǎƛŏΣ ½ όнллтύΥ DŜƻŘŜǘǎƪƛ ƛƴǎǘǊǳƳŜƴǘƛ όDŜƻŘŜǘƛŎ LƴǎǘǊǳƳŜƴǘǎύΣ internal script, Faculty of 
Geodesy ς University of Zagreb, Zagreb. 

            

                  

                  

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

Deumlich, F., Staiger, R. (2002): Intrumentenkunde der Vermessugstehnik, Herbert Wichmann. 
Fialovszky, L. (1991): Surveying Instruments and their Operational Principles, Akademiai Kiado, Budapest. 
Kahmen, H. (1997): Vermessungskunde, Walter de Gruyter, Berlin. 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Testing three preliminary exams. 
Testing a written and oral exam. 
Self-evaluation of teachers and polling participants. 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  

Vlado Cetl 
!ƭƳƛƴ 7ŀǇƻ 
5ǊŀȌŜƴ ¢ǳǘƛŏ 
wƻōŜǊǘ ¿ǳǇŀƴ 

1.6. Year of the study programme 1 

1.2. Name of the course 
Engineering Graphics in Geodesy and 
Geoinformatics 

1.7. Credits (ECTS) 3 

1.3. Associate teachers 

!ƴŀ YǳǾŜȌŘƛŏ 5ƛǾƧŀk 
Martina Triplat Horvat 
[ǳƪŀ .ŀōƛŏ 
aŀǊƛƻ aŀŚŜǊ 
±ŀƴƧŀ aƛƭƧƪƻǾƛŏ 
.ŀƭŘƻ {ǘŀƴőƛŏ 

1.8. Type of instruction (number of hours L 
+ S + E + e-learning) 

15L+30E 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate 1.9. Expected enrolment in the course 80-90 

1.5. Status of the course Mandatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
The aim of the course is to provide basic theoretical and practical knowledge in the field of computational geometry and 
graphics with emphasis on application in engineering sciences, especially in Geodesy and Geoinformatics. Through practical 
exercises the most popular software is used. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

No conditions 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data 
Prepare geodetic documents needed to establish and maintain cadastral records and land registry, as well as the documents 
for engineering works 
Make plans, maps and related presentations using modern methods and technologies on the basis of measured data and 
other sources 
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2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

Distinguish between raster and vector graphics, concepts of computer-aided shaping (CAD) and GIS (GIS) and color systems in 
computer graphics 
 
Develop a vector drawing by default template, edit the raster image in the geometric and radiometric sense and create a two-
dimensional drawing and surfaces in CAD-in and load data in geographic information systems (GIS) 
 
Distinguish file formats for raster and vector graphics, computer aided design (CAD) and geographic information systems 
(GIS). 
 
Geometric and topological transform raster and vector data. 
 
Specify the scale drawings and print-to-scale drawing in the paper. 
 
Create and analyse surfaces, volumes and profiles in programs for CAD and / or GIS.. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1) A Brief History of Computer Graphics. Overview of the development of computer graphics in geodesy and geoinformatics.  
2) Vector and raster graphics. The color systems. 
3) The concept, features and applications of computer-aided design and design - CAD.  
4) Coordinate systems. The relative and absolute coordinates. Basic geometric elements in vector graphics.  
5) Commercial and free software. Application in Geodesy and Geoinformatics.  
6) Formats of data storage in CAD.  
7) 2D transformation of raster and vector data. Georeferencing. Creation and editing of topology. 
8) Dimensioning. 
9) Extension capabilities of CAD with user applications. 
10) Interoperability of CAD and GIS systems.  
11) Introduction of technical standards and regulations for preparation of documentation.  
12) The basic elements of 3D modelling. 
13) Surfaces and volumes. 
14) 3D visualization. 
15) Consultations, Repetitions and Preparation for Exam 
 
Exercises: Introduction to graphical user interfaces and CAD programs. Practical work in vector and raster graphics programs. 



FORM 1 Evaluation of university study programmes of undergraduate, graduate 

and integrated undergraduate and graduate studies, and vocational studies 

 
DETAILED PROPOSAL OF THE STUDY PROGRAMME 

40 

 

 

Construction and editing of 2D and 3D geometric elements in AutoCAD. Georeferencing of raster. Translation from raster to 
vector form. The advanced design and editing 2D geometric elements on examples from surveying practice. Creating attribute 
blocks. Building topology and editing topological relations. Topological analysis. Export data from CAD to the database. Basic 
elements of 3D modelling. Object drawing. Using styles in 3D CAD modelling. Surfaces. Preparation for print and scales. 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
 midterm exams (other)  

2.7. Comments: 

      

2.8. Student responsibilities 
Compulsory attendance at 70% of teaching - lectures. 
Compulsory attendance at 70% of classes - exercises. 
Creation and submission of projects task. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 0,5 Research       Practical training 0.5 

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 0,5 Oral exam 1,0       (other)       

Written exam 0,5 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Accessing three midterm exams to which the student responds to the theoretical issues and practical tasks. Preliminary exams 
are conducted through a system of e-learning and practical work on computers. Each exam content corresponding to three 
course units. Students who pass all 3 midterm exams are exempt from final exam. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Lectures and presentations on e-learning.        

[ŀǇŀƛƴŜΣ aΦΣ ¢ǳǘƛŏΣ 5ΦΥ hǎƴƻǾƴƛ ǘŜőŀƧ !ǳǘƻ/!5-a. Manuscript. Faculty of Geodesy, 
Zagreb 2001. 

  

[ǳőƛŏΣ aΦΥ !¦¢h/!5 ς ƘŀƴŘōƻƻƪ ŦƻǊ ǘŜŎƘƴƛŎŀƭ ŘǊŀǿƛƴƎ ƻƴ ŎƻƳǇǳǘŜǊΦ bŀƪƭŀŘŀ [ǳőƛŏΣ 
Tenja 2005. 
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2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

Internet sources and help systems of graphic programs 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

In accordance with the Quality Policy and Quality Manual, University of Zagreb and the quality assurance system of the 
Faculty. 
Survey evaluation of subjects and teachers. Self-evaluation of teachers. 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  5ǊŀƎƻ ~ǇƻƭƧŀǊƛŏ 1.6. Year of the study programme I. 

1.2. Name of the course Engineering Informatics 1.7. Credits (ECTS) 2 

1.3. Associate teachers 
Mario Miler 
5ǊŀȌŜƴ hŘƻōŀǑƛŏ 

1.8. Type of instruction (number of hours L 
+ S + E + e-learning) 

30 (15L-15E) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

study of geodesy and geoinformatics, BSc 1.9. Expected enrolment in the course 60 

1.5. Status of the course optional 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

e-learning 2 

2. COUSE DESCRIPTION 

2.1. Course objectives 

Adoption of the basic theoretical and practical knowledge in informatics through three basic parts: hardware, software and 
experts needed to easily learn the task during the study and application of the engineering profession. Through preparation 
and presentation of modern informatic topics, students are actively involved in expanding and upgrading their IT skills. 
Through practical tasks students learn the rules of desirable behavior in the Internet community, correct electronic 
communication and behavior on social networks. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

no 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding 
Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection. 
Applying knowledge and understanding 
Use information technology in solving geodetic and geoinformation tasks. 
 
Communication skills 
Communicate the results obtained by means of geodesy and geoinformation to clients and experts of geodetic and other 
related professions. 
Learning and ethical skills 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
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based on the position, and the changes in regulations, norms and standards. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

Distinguish, describe and define the physical components of a computer (hardware), software and operating system 
(software) and user segment and their interconnection. 
Use modern operating systems, office tools, e-mail and the Internet. 
Explain the division of computer networks, technology connectivity and protocol for communication over computer networks. 
The ability to decent communication via the Internet (for example, correctly write an e-mail). 
Recognize the dangers of the Internet and apply adequate protective measures, and identify the reasons of data protection on 
the Internet. 
Describe the role of open and commercial information systems and applications, and to explain their role and communication 
technologies in geodesy and geoinformatics. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Lectures 
1. Content and organization of the subject (1L + 1E). How to subscribe to e-learning, access the course. Rules desirable 
behavior in the Internet community (Netiquette). Rules on the use of public computers at the Faculty of Geodesy. 
2. Concept and content of IT and / or computer science. What is Engineering Informatics? Computer system: hardware, 
software and experts. 
3. The component of a computer system - hardware. 
4. Component of a computer system - software. Operating systems. 
5. Component of a computer system - experts. 
6. Computer Networks, connectivity and communication through the network. 
7. Internet. 
8. Network protocols (HTTP, HTTPS, FTP, etc.). 
9. Dangers on the Internet, viruses, spyware, adware, etc. Protective measures. 
10. Dangers on social networks. Protective measures. 
11. Internet communication: the official and personal. How to write an electronic letter (e-mail). 
12. Internet presentations: the official (institutional) and personal websites / portals. 
13. Data and copyright (licencing). 
14. Commercial and free (open source) software needed for the technical and scientific tasks in geodesy and geoinformatics. 
15. Trends in the development and application of information and communication technologies in geodesy and 
geoinformatics. 
 
Exercises 
1. Introducing students to the IT infrastructure at the Faculty: mail and web servers, university websites and e-learning (with 
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the participation of B. Jakubec). 
2. Introduce students to topics of seminars and project tasks, conditions and terms of manufacturing and presentation. The 
choice of topics. 
3. Collection of online resources for making selected the essay topic. 
4. Basic to use the Linux operating system. 
5. Installation of Linux operating system (Ubuntu or Fedora, etc.). 
6. Introduction to the structure of the Linux file system. 
7. Foundations of using the command line. 
8. Analysis of the way of handling files on the Linux operating system (owners, users, groups and permissions). 
9. Introduction to safety features on Linux and Windows operating system. 
10. Using network protocols on the Internet. 
11. Panel Discussion: Internet communication (social networks, forums, blog, ...). 
12. Panel Discussion: Data on the Internet and rights (license) use of the data. 
13. Presentation (presentation) seminars and project tasks - discussion. 
14. Presentation (presentation) seminars and project tasks - discussion. 
15. Presentation (presentation) seminars and project tasks - discussion. 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises 
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities 
Mandatory attendance at 70% of teaching - lectures 
Mandatory attendance at 70% of classes - exercises 

Required preparation and tests in two project tasks and presentation of seminar paper. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 0.5 Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay 0.5       (other)       

Tests       Oral exam             (other)       

Written exam       Project 1,0       (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

No rating (examination). Continuous monitoring of teaching, preparation and presentation of seminar papers and projects. 



FORM 1 Evaluation of university study programmes of undergraduate, graduate 

and integrated undergraduate and graduate studies, and vocational studies 

 
DETAILED PROPOSAL OF THE STUDY PROGRAMME 

45 

 

 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

±ǳőŜǘƛŏΣ bΦ: Informatika I        e-learning 

wƻƛŏΣ aΦΥ LƴŦƻǊƳŀǘƛƪŀ LL       e-learning 

wƻȌƛŏΣ bΦΥ Informatika III       e-learning 

Mnogobrojni Internetski izvori: web stranice i portali       internet 

HrǾŀǘǎƪƛ ƛƴŦƻǊƳŀǘƛőƪƛ őŀǎƻǇƛǎƛΥ .ǳƎΣ t/ /ƘƛǇΣ ±ƛŘƛΣ aǊŜȌŀ             

wΦ YǳőƛƴŀŎΣ LΦ .ƻǊƻǾŜŎΥ hǎƴƻǾŜ Ǌŀőǳƴŀƭŀ ƛ ²ƛƴŘƻǿǎ ·tΣ aƛǑΣ нллнΦ                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

      

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Students are required to demonstrate their knowledge creation and presentation of seminar work and project. 
Self-evaluation of teachers and interviewing participants. 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  Rinaldo Paar 1.6. Year of the study programme 1 

1.2. Name of the course Introduction toGeodesy 1.7. Credits (ECTS) 2 

1.3. Associate teachers  
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
30 (L-30, E-0) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course 60-80 

1.5. Status of the course elective 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 

The aim ofthe course is toteach students about thesurveyingand Faculty of Geodesy. Preparingstudentsfor studying atthe 
Faculty of Geodesy, in awayto get acquaintedwith the organizationof the faculty. Students are introduced withthe 
organization ofsurveyingactivitiesinthe Republic of Croatia. Studentswill masterthe basic conceptsofgeodesy, ie. they 
mustbefamiliar with the basictheoriesof measurementsanduncertainties that may arise, coordinate systems, 
geodeticbasisandgeoinformation systems. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

/  

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding 
- Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection.  
- Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data. 
- Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, the 
regulations related to copy right, publishing and exchange of spatial data. 
- Understand mathematical methods and physical laws applied in geodesy and geoinformatics. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

The studentswill: 
1. Repeat the historical development of geodesy and Faculty of Geodesy. 
2. Explain the structure and organization of the Faculty of Geodesy and geodetic activity in the Republic of Croatia. 
3. Explain the basic concepts and definitions in geodesy. 
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4. Define the units of measurement for length, angles and surfaces. 
5. Calculate the earth surface parts (areas). 
6. Explain the basic theory of measurements and uncertainties that may occur. 
7. Interpret the coordinate systems, geodetic surveys and geodetic basis. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Week/Lectures(two hours per week) 
 
1. 
L:The history and structure of the Faculty of Geodesy 
 
2. 
L:Undergraduate and graduate study of Geodesy and Geoinformatics. Academic degrees. 
 
3. 
L:Organization of surveying activities in the Republic of Croatia; schools, universities, associations, societies, cadastres, land 
registers, chamber and administration. Papers: Geodetski list, Kartografija i geoinformacije, Ekscentar. 
 
4. 
L:Tasks of geodesy, basic terms and definitions in geodesy. Classification of geodesy. Historical development of geodesy. 
 
5. 
L:Units of measurement for length, angles and surfaces.Basic theory of measurement. 
 
6. 
L:Uncertainties in the measurements, precision and accuracy. 
 
7. 
Firstpreliminary exam. 
 
8. 
L:Coordinate systems. Geodetic plans and maps. 
 
9. 
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L:Geodetic basis. 
 
10. 
L:Satellite positioning. 
 
11. 
L:Land surveying. 
 
12. 
L:Area calculations. 
 
13. 
L:Introduction to geoinformation systems. 
 
14. 
L:The future of geodesy. 
 
15. 
Second preliminary exam. 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
team work (other) 

2.7. Comments: 

      

2.8. Studentresponsibilities 
Obligatorypresence inmore than70% of lectures. 
Accessingthetwopreliminary exams inwhich studentssolvecomputationalandtheoretical tasks. 

2.9. Screening student work (name the 
proportion of ECTS credits for 
eachactivity so that the total 
number of ECTS credits is equal to 
the ECTS value of the course )  

Class attendance 1 Research       Practical training  

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 1 Oral exam        (other)       

Written exam  Project        (other)       
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2.10. Grading and evaluating student 
work in class and at the final exam  

Successfully pass two preliminary examsthat take placeduring the semesterare a condition for obtaining the course signature. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Macarol S: Practical geodesy, 1985. 10  

.Ŝƴőƛŏ 5Σ {ƻƭŀǊƛŏ bΥ aŜŀǎǳǊƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ǎȅǎǘŜƳǎ ƛƴ ƎŜƻŘŜǎȅ ŀƴŘ 
geoinformatics, 2005. 

10  

Rezo, M.: Plane geodesy, 2013. 10  

Paar, R. The manuscript from lectures, 2014.  
Through e-

learning systems 
for the course 

   

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

      

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Via: 
1.Preliminary exams ς2 exams. 
2. Value theteacherby the students through thesurvey- student evaluation. 

2.14. Other (as the proposer wishes to 
add) 

Studentsare expected torespectthe principles ofacademic integritywhich are regulated bythe Code of Ethicsof the 
University(available at: www.unizg.hr). 
In classit is expectedthateveryone has the rightto speak your mindas long as itdoes not offendthe other person. 

 

http://www.unizg.hr/
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1. GENERAL INFORMATION 

1.1.  Course teacher  ¿ŜƭƧƪŀ ¢ǳǘŜƪ 1.6. Year of the study programme First 

1.2. Name of the course Mathematics on Computers 1.7. Credits (ECTS) 1 

1.3. Associate teachers - 
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
0L+15E 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course >50 

1.5. Status of the course elective 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 

The objectives of this course are 

¶ acquire the skills of independent use of mathematical software system (e.g. free open source Sage or similar) for tasks 
that require symbolic and/or numerical computation 

¶ solving of problems in the computer laboratory to support the teaching of mathematical courses (Analytic geometry 
and linear algebra and Mathematical Analysis). 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

- 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

At the program level, the course contributes to the following learning outcomes: 

¶ To use information technology in solving geodetic and geoinformation tasks. 

¶ To make conclusions on the basis of performed computational processing and interpretation of surveying data and 
obtained results. 

¶ To understand the mathematical methods and physical laws applied in geodesy and geoinformatics. 

¶ To apply the knowledge in mathematics and physics for the purpose of recognizing, formulating and solving problems 
in the field of geodesy and geoinformatics. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

¶ Use of a mathematical software system for solving equations and inequalities. 

¶ Use of a mathematical software system for computing with vectors. 

¶ Use of a mathematical software system for computing with matrices. 
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¶ Use of a mathematical software system for visualizing linear operator in plane and space. 

¶ Use of a mathematical software system for determining the eigenvalues and eigenvectors. 

¶ Use of a mathematical software system for determining the limits. 

¶ Use of a mathematical software system for symbolic and numerical deriving and integrating.  

¶ Use of a mathematical software system for testing properties and graphing functions of one two variables. 

¶ Using a mathematical programming system for drawing 2D and 3D graphs 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Schedule of the exercise on the computer 
 
1.-2. Getting started with the mathematical software system (e.g. Sage). 
3. Number representation in computer. Real and complex numbers. Arithmetic operations. Elementary functions. 
4-5. Solving equations and inequalities. 
6. Calculations with vectors. 
7. Determining the limits. 
8. Computation with matrices. 
9. Symbolic and numerical derivation. 
10. Exploring the properties of functions of one and several variables. 
11. Drawing 2D and 3D graphs. 
12. Symbolic and numerical integration. 
13. Visualization of linear operators in the plane and in space. 
14. Determination of eigenvalues and eigenvectors. 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities 
Regular exercises attendance (exercises in computer lab), solving homework, and activities through a system of E-learning. 
The requirement for signature: 80% of arrivals on laboratory exercises and 80% of completed assignments during the 
semester. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 

Class attendance 50% Research       Practical training       

Experimental work       Report       Homework 50% 

Essay       Seminar essay             (other)       
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ECTS credits is equal to the ECTS 
value of the course )  

Tests       Oral exam             (other)       

Written exam       Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

The subject is not assessed. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Sage standard documentation, http://www.sagemath.org/       yes 

A. Casamayou, N. Cohen, G. Connan, T. Dumont, L. Fousse, F. Maltey, M. Meulien, M. 
Mezzarobba, C. Pernet, bΦ aΦ ¢ƘƛŞǊȅ, P. Zimmermann : /ŀƭŎǳƭ ƳŀǘƘŞƳŀǘƛǉǳŜ ŀǾŜŎ {ŀƎŜ 
, 2013. (ISBN: 9781481191043) 

      yes 

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

      

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

The acquisition of the exit competences will be checked during the semester through independent (in the computer 
laboratory and for homework) solving problems by using mathematical software system. 

2.14. Other (as the proposer wishes to 
add) 

      

 

http://www.sagemath.org/
http://sma.epfl.ch/~casamayo/
http://www.steinertriples.fr/ncohen/
http://informathix.tuxfamily.org/
http://math.univ-lyon1.fr/~tdumont/
http://log.lateralis.org/main/
http://www.marc.mezzarobba.net/
http://www.marc.mezzarobba.net/
http://membres-liglab.imag.fr/pernet/
http://nicolas.thiery.name/
http://www.loria.fr/~zimmerma/
http://sagebook.gforge.inria.fr/
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1. GENERAL INFORMATION 

1.1.  Course teacher  5ŀƭƛōƻǊ ±Ǌŀőŀƴ 1.6. Year of the study programme 

First,      1st semester 
               2nd semester 
Second, 3rd semester 
               4th semester 

1.2. Name of the course Physical and health culture 1.7. Credits (ECTS) 0 

1.3. Associate teachers   
1.8. Type of instruction (number of 

hours L + S + E + e-learning) 
30 (E)   

1.4. Study programme 
(undergraduate, graduate, 
integrated) 

Bachelor Study 1.9. Expected enrolment in the course 90 

1.5. Status of the course obligatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

  

2. COUSE DESCRIPTION 

2.1. Course objectives 

Transfer of information and knowledge about kinesiology and physiology of sport about influence of corporal activity on total 
psychophysical and social status of human. 
!ŘƻǇǘƛƴƎ ƴŜǿ ŀƴŘ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ŜȄƛǎǘƛƴƎ Ƴƻǘƛƭƛǘȅ ƪƴƻǿƭŜŘƎŜΩǎ ŀƴŘ ǎƪƛƭƭΩǎ ŀƴŘ ǎǇŜŎƛŀƭƛȊŀǘƛƻƴ ƻŦ ǎǘǳŘŜƴǘǎ ƛƴ ƪƛƴŜǎƛƻƭƻƎƛŎŀƭ 
activities appropriate for daily sport-recreational exercise. 

2.2. Course enrolment requirements 
and entry competences required 
for the course  

No 

2.3. Learning outcomes at the level of 
the programme to which the 
course contributes  

  
 

2.4. Learning outcomes expected at 
the level of the course (4 to 10 
learning outcomes)  

 
 

2.5. Course content broken down in 
detail by weekly class schedule 

1.  Sport games ς football - technique. Handball - technique. 
2.  Sport games ς football - technique. Handball - technique. 
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(syllabus) 3.  Sport games ς football - technique. Handball - technique. 
4.  Sport games ς basketball - technique.    
5.  Sport games ς basketball - technique.   
6.  Sport games ς basketball - technique.   
7.  Parter gymnastics.  
8.  Partner gymnastics.  
9.  Swimming - tehnique.  
10.  Swimming - tehnique.  
11.  Swimming - tehnique. 
12.  Aerobic ς motion in space in rythmical cycles.  
13.  Aerobic ς motion in space in rythmical cycles.  
14.  Stretching ς creating small excersising systems in accordance to specific sport.  
15.  Endurance of motion in nature.  

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities Presence on 80% (24/30) hours of exercise 

2.9. Screening student work (name 
the proportion of ECTS credits for 
each activity so that the total 
number of ECTS credits is equal 
to the ECTS value of the course )  

Class attendance 1 Research   Practical training   

Experimental work   Report   independent assignments    

Essay   Seminar essay   interactive tasks   

Tests   Oral exam         (other)       

Written exam   Project         (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Course is not assessed 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 
copies in the 
library 

Availability via other 
media  

aƛǑƛƎƻƧ-5ǳǊŀƪƻǾƛŏ aΦ ƛ ǎǳǊΦ όмфффΦύ ¢ƧŜƭŜǎƴƻ ǾƧŜȌōŀƴƧŜ ƛ ȊŘǊŀǾƭƧŜ, Zagreb: Grafos   YƴƧƛȌƴƛŎŜ ƎǊŀŘŀΣ 
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YƛƴŜȊƛƻƭƻǑƪƛ ŦŀƪǳƭǘŜǘΦ 

              

              

              

                  

2.12. Optional literature (at the time 
of submission of study 
programme proposal) 

±ƻƭőŀƴǑŜƪΣ .Φ όмффсΦ) PlivanjeΣ ½ŀƎǊŜōΥ CŀƪǳƭǘŜǘ Ȋŀ ŦƛȊƛőƪǳ ƪǳƭǘǳǊǳ {ǾŜǳőƛƭƛǑǘŀ ǳ ½ŀƎǊŜōǳ  
¢ǊƴƛƴƛŏΣ {Φ όмффсΦύ !ƴŀƭƛȊŀ ƛ ǳőŜƴƧŜ ƪƻǑŀǊƪŜΣ ½ŀƎǊŜōΥ CŀƪǳƭǘŜǘ Ȋŀ ŦƛȊƛőƪǳ ƪǳƭǘǳǊǳ {ǾŜǳőƛƭƛǑǘŀ ǳ ½ŀƎǊŜōǳ  
WŀƴƪƻǾƛŏΣ ±Φ όмфссΦύ OdbojkaΣ ½ŀƎǊŜōΥ CŀƪǳƭǘŜǘ Ȋŀ ŦƛȊƛőƪǳ ƪǳƭǘǳǊǳ {ǾŜǳőƛƭƛǑǘŀ ǳ Zagrebu  
~ƴŀƧŘŜǊΣ ±ΦΤ aƛƭŀƴƻǾƛŏΣ 5Φ όмффмΦύ !ǘƭŜǘƛƪŀ ƘƻŘŀƴƧŀ ƛ ǘǊőŀƴƧŀΣ ½ŀƎǊŜōΥ CŀƪǳƭǘŜǘ Ȋŀ ŦƛȊƛőƪǳ ƪǳƭǘǳǊǳ {ǾŜǳőƛƭƛǑǘŀ ǳ ½ŀƎǊŜōǳΣ мффмΦ 

2.13. Quality assurance methods 
that ensure the acquisition of 
exit competences  

The implementation of a single university Questionnaire for evaluating teachers prescribed by the Senate. 

2.14. Other (as the proposer wishes 
to add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  bƛƪƻƭ wŀŘƻǾƛŏ 1.6. Year of the study programme II.semester 

1.2. Name of the course Computer geometry 1.7. Credits (ECTS) 5 

1.3. Associate teachers  
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
30(L) + 30(E) + e-learning 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course 90 

1.5. Status of the course mandatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

Level 2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
The goal of course Computational geometry is the renewal and replenishment secondary education of geometry, using the 
dynamic geometry (Geometer's Sketchpad 5.03HR) as a tool for drawing / design, with particular emphasis on applications in 
geodesy and geoinformatics. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

knowledge of secondary school mathematics/ geometry programs  

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding  
- To know theoretical principals, procedures of computer processing and visualisation of surveying data. 
- To understand the mathematical methods and physical laws applied in geodesy and geoinformatics.  

Application of knowledge and understanding 
- To apply the knowledge in mathematics and physics for the purpose of recognizing, formulating and solving 

problems in the field of geodesy and geoinformatics, 
-  To use information technology in solving geodetic and geoinformation tasks. 

Learning and ethical skills  
- To plan the continuation of academic education in the field of geodesy and geoinformatics, or related disciplines, 

and to develop the lifelong learning attitude. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

- Troubleshoot and draw constructive task of applying the transformation plane / space using dynamic geometry 
Sketchpad 5:03CRO 

- To construct geometric figures by animation using the dynamic geometry sketchpad 5:03 
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- To solve constructive tasks by iteration method 
- The basics of mathematical (geometric) model and apply them 
- Ability to formulate problems of geodesy on geometric (mathematical) language as well as their analysis and 

resolution 
- Demonstrate skills geometric reasoning 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

- A brief history of geometry / Computer geometry (1 hour) 
- Transformation of the plane (translation, symmetry, rotation, slide symmetry). (3 hours) 
- Solving constructive tasks by methods of plane transformation s. (4 hours) 
- Solving constructive tasks using as the locus of points. (4 hours) 
-The composition of plane transformations and symmetry groups and their display using the dynamic geometry (4 hours) 
- Basic concepts of fractal geometry and structure fractal iteration method using dynamic geometry (2 hours) 
- Visualization of projective planes (2 hours) 
- Display plane curves 2 and a higher degree with the program dynamic geometry as tool for for drawing (2 hours) 
- Animation as the foundation of computer graphics, construction geometric figure animation (2 hours) 
- The use of dynamic geometry (2 hours) 
- Non-Euclidean geometry (4 hours) 

2.6. Format of instruction: 

lectures 
 seminars and workshops  
exercises  
 on line in entirety 
partial e-learning 
 field work 

independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
homeworks  

2.7. Comments: 

      

2.8. Student responsibilities 

- Presence in more than 80% lecture and 80% of exercises; homework (five compulsory and two bonuses). 
-  For homework students receive tasks that must be addressed to one of constructive methods or must apply one or 

more of the default method, with their implementation (task open-ended).  
- Every homework is evaluated. 
-  ό/ƻǊǊŜŎǘύ ƘƻƳŜǿƻǊƪΩǎ ŘŜƭƛǾŜǊŜŘ ƻƴ ǘƛƳŜ ŀƴŘ Ǉŀǎǎ ƻƴ ŦƛǊǎǘ ŎƻƭƭƻǉǳƛǳƳ όǘƘŜƻǊŜǘƛŎŀƭƭȅύ ŀǊŜ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ŦƻǊ ǎƛƎƴŀǘǳǊŜΦ 
- Accessing three colloquiums to which the student responds to the theoretical issues and solves problems. 
- In writing: the written part of the exam students may be released if such material is deposited through two theoretical 

and constructive three colloquia that take place during the semester. 
Oral: theoretical knowledge is tested on regular examination periods 
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2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 0.5 Research       Practical training       

Experimental work       Report       homeworks 1 

Essay       Seminar essay             (other)       

Tests 1.2 Oral exam 1.2       (other)       

Written exam 1.1 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Continuous monitoring of the exercises, homework, and colloquia. 
During the semester the five compulsory and two bonus homework, to be evaluated. 
All are drawn in the program dynamic geometry sketchpad 5.03CRO and submit such files. 
In the semester are three colloquia. 1. Colloquium is theoretically and a condition for signature. 2nd and 3rd Colloquium 
consist of theoretical and constructive parts (which are delineated in the program dynamic geometry sketchpad 5:03 CRO). 
To pass the colloquium should be both theoretically and constructive part of affirmative solve. 

1. 1st Colloquium (theoretically) (max. 150 points) 
0-75 points ------------- >insufficient (1) 
76-109 points ---------- > sufficient (2) 
110-129 points -------- > good (3) 
130-140 points -------- > very good (4) 
141-150 points -------- >excellent (5) 
 
2nd / 3rd COLLOQUIUM 
THEORETICAL (max. 30 points) 
0-15 points ------------ > insufficient (1) 
16-20 points ---------- >sufficient (2) 
21-24 points ----------Ą good (3) 
25-27 points ----------- > very good (4) 
28-30 points ---------- > excellent (5) 
 
CONSTRUCTIVE (max. 230 points) 
0-115 points ---------- --- >insufficient (1) 
116-189 points ------- --Ą sufficient (2) 
190-209 points ---------Ą good (3) 
210-219 points --- ----- > very good (4) 
220-230 points ---------Ą excellent (5) 
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All students who have earned a minimum of sufficient (2) per each of the activities, will be exempt from the written 
exam. 
All students who have earned a minimum of very good (4) per each of the activities, will be exempt from the exem. 

 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

D. Palman, The triangle and circle, Element, Zagreb, 1994.             

D. Palman, Geometrical constructions, Element, Zagreb, 1996.             

D. Palman, Stereometry, Element, Zagreb, 2005.             

D. Palman, Projective constructions, Element, Zagreb, 2005.             

D. Palman, Planimetry, Element, Zagreb, 1999.             

All course materials are available in electronic form for students.             

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

V. Gutenmacher, N. B. Vasilyev: Lines and Curves A Practical Geometry Handbook, Birkhauser Boston Inc., 2004. 
B. E. Reynolds, W. E. Fenton: College Geometry Using The Geometer's Sketchpad, Key College Publishing, 2006. 
C. V. Sanders: Geometric Graphic, Key Curriculum Press, Emeryville, 2003. 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

- A survey on the quality of teaching and learning materials 
- Class attendance and class participation 
- Evaluation of the results of the examination (year) 

2.14. Other (as the proposer wishes to 
add) 

The mathematical/ geometric approach to problems by applying dynamic geometry as a tool to draw enable students to 
select the correct application of basic mathematical/ geometrical skills, discover patterns in forms, templates, and to 
recognize and communicate with them related ideas. Solving mathematical/ geometry with a focus on geosciences requires 
creativity and a systematic approach, which plays a major role innovation and scientific and technical and scientific 
discoveries.. 
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1. GENERAL INFORMATION 

1.1.  Course teacher  Vida Zadelj-aŀǊǘƛŏ 1.6. Year of the study programme 1/II 

1.2. Name of the course Vector Analysis 1.7. Credits (ECTS) 3 ECTS 

1.3. Associate teachers       
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
30+15 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course 100 

1.5. Status of the course obligatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

1, 10% 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Understanding the key topics and problems of Vector Analysis. Also it is necessary to 
develop many skills between abstract entities according to certain rules and apply it into Geodesy 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

      

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data. 
Understand mathematical methods and physical laws applied in geodesy and geoinformatics. 
Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problems in the field 
of geodesy and geoinformatics. 
Exercise appropriate judgements on the basis of performed calculation processing and interpretation of data obtained by 
means of surveying and its results. 
Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 
and for the development of interest in lifelong learning and further professional education. 
 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

1) Define and implement the tasks of the term of the vector functions of one scalar variable 
2) Define and apply the concepts of tasks: line integral of the first and the second kind and their properties; determine the 
relationship between line integral of the first and the second kind, and define and apply Green formula 
3) Define and apply the concepts of tasks: double and triple integrals and their applications, with the introduction of the 
Jacobian for cylindrical and spherical coordinates 
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4) Define and apply the concepts of tasks: surface integrals and vector surface integrals. Describe the flux of a vector field 
through a surface 
5) Define and apply the concepts of tasks: scalar and vector fields and directional derivatives 
6) Telling the Green-Gauss-Ostrogradski theorem and Stokes' theorem and applying to the tasks 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1) Vector function and space curves; derivatives and integrals of vector functions 
2) Line integrals of the first kind and properties( Jordan curve, curve orientation, tangent vector to the curve, length of a 
curve, line integrals of the first kind, properties, line integral of the first kind using polar coordinates) 
3) Application of line integral of the first kind on tasks 
4) Line integrals of the second kind and properties 
5) Application of line integrals of the second kind on tasks; relationship between line integral of the first and the second kind 
6) Double and triple integrals and applications (double integral, replacing the order of integration, volume and surface area 
using double integrals, change of variables in a double integral, Jacobian, volume by the triple integrals, Jacobian for 
cylindrical and spherical coordinates) 
7) Green's formula 
8) Definition of parametric surfaces; Normal vectors and tangent planes; Area of a parametric surface 
9) Definition of the surface integral  
10) Oriented surfaces; The vector surface integral ; flux of a vector field through a surface 
11) The use of surface integrals on various types of tasks 
12) Scalar and vector fields (scalar fields, level surface and level curves of a scalar field, gradient of a scalar field, Hamilton's 
operator, Laplace operator, vector field, the curl of a vector field, divergence of a vector field, solenoidal field) 
13) Directional derivative 
14) Green-Gauss-Ostrogradski theorem and Stokes' theorem 
 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities 
By continuous monitoring during the semester, the students accumulate the points which, in the end, articulate requirements 
for signature and evaluation through: 
1st Presence of lecture (80%) and exercises (80%) 
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2nd Doing homeworks (80%) 
3rd Participation in class during the lectures and exercises 
4th Two partional preliminary exams 
 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 1.0 Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay        (other)       

Tests (2.0) Oral exam 1.0       (other)       

Written exam 1.0 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

A requirement for signature is 80% of class attenance and doing 80% of homeworks  
To pass the exam, it is sufficient to achieve at least fifty per cent of the all 
examples and theoretical problems through the partial exams. 
In case that student is not satisfy whit his grade, than he has to do the 
classical exam (written exam and oral exam) 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

LΦ {ƭŀǇƴƛőŀǊΤ ƘǘǘǇκκƭŀǾƛŎŀΦ CŜǎōΦƘǊκƳŀǘнκ 
 LΦ {ƭŀǇƴƛőŀǊΤ ƘǘǘǇκκƭŀǾƛŎŀΦ CŜǎōΦƘǊκƳŀǘоκ 

            

M. Lapaine; Vektorska analiza, Geodetski fakultet, Zagreb             

tΦ WŀǾƻǊΤ aŀǘŜƳŀǘƛőƪŀ ŀƴŀƭƛȊŀ 2, Element, Zagreb             

V. Zadelj-aŀǊǘƛŏΤ bƻƴ ǊŜǾƛǿŜŘ ƭŜŎǘǳǊŜǎ ƻƴ Ŝ-learning (in Croatian)             

             

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

W. F. Trench; Introduction to Real Analysis; San Antonio, Texas, USA 
.Φ !ǇǎŜƴΤ wƛƧŜǑŜƴƛ ȊŀŘŀŎƛ ƛȊ ǾƛǑŜ ƳŀǘŜƳŀǘƛƪŜ LΣ LLΣ  
 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Homework, participation in class during the lectures and exercises, the accession of the partial exam, the accession of the 
classical exam (if the exam is failed by a partial exams). 
Self-evaluation of teachers and student survey 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  bŀŘŀ ±ǳőŜǘƛŏ 1.6. Year of the study programme 1 

1.2. Name of the course Progamming 1.7. Credits (ECTS) 5 

1.3. Associate teachers Lili Gracin 
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
L30+E30 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course 90 

1.5. Status of the course obligatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
To adopt the basic concepts of programming and the ability to design simple programs in the programming language Java for 
solving mathematical, geodetic and geoinformatics problems. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

      

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Applying knowledge and understanding: 
Use information technology in solving geodetic and geoinformation tasks. 
Making judgements: 
Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, and select proper 
procedures for their solution. 
Communication skills: 
Communicate the results obtained by means of geodesy and geoinformation to clients and experts of geodetic and other 
related professions. 
Learning and ethical skills: 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
based on the position, and the changes in regulations, norms and standards. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

1. Distinguish and apply different types of data storage in a computer. 
2. Describe and apply the procedures of program design. 
3. Analyze the given simple mathematical, geodetic and geoinformatics problem and develop an algorithm by using a 
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pseudocode and a flowchart for its solution. 
4. Use a programming language for the implementation of the algorithm expressed by using pseudocode and flowchart. 
5. Distinguish simple and complex data types in a programming language. 
6. Design an application that uses complex data types. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Lectures: 
1. The objective and the content of the course. The organization of teaching. 
2. Computer architecture. Data records in the computer: number systems, standards and file formats, recording errors. 
3. The concept of programming. Definition and basic properties of the algorithm. 
4. Fundamentals of object oriented programming. Introduction to Java. 
5. The basic elements of the Java programming language: the names, data types, variables, expressions, statements, blocks 

(compound statements). 
6. Built-in mathematical functions in Java. Data input and output using standard devices of a computer. 
7. Statements for conditional branching in a program. 
8. The first test. 
9. Repetition statements. 

10. Jump statements. 
11. Introduction to classes. 
12. Onedimensional and multidimensional arrays. 
13. Classes to create and manipulate strings (sequences of characters) 
14. Reading data from a file and writing data to a file. 
15. The second test. 
 
Exercises: 
1. The organization of exercises and introducing to tasks. 
2. Converting a number from one Base to another. Arithmetic expressions. 
3. Creating algorithms (flowcharts and pseudocodes) to solve simple problems. 
4. Introduction to Java. Creating the first Java program. 
5. Solving the problems (flowchart, pseudocode, code in Java) using the basic elements of the Java programming language. 
6. Problem solving (flowchart, pseudocode, code in Java) using Java built-in mathematical functions. 
7. Solving the problems (flowchart, pseudocode, code in Java) using statements for conditional branching in the programs. 
8. Solving of problems (flowchart, pseudocode, code in Java)) from the test. 
9. Problem solving (flowchart, pseudocode, code in Java) using repetition statements. 
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10. Solving the problems (flowchart, pseudocode, code in Java) using jump statements. 
11. Creating a class with own methods. 
12. Solving the problems (flowchart, pseudocode, code in Java) using onedimensional and multidimensional arrays. 
13. Problems solving (flowchart, pseudocode, code in Java) using strings. 
14. Reading data from a file and writing data to a file. Problems solving. 
15. Solving the problems (flowchart, pseudocode, code in Java)) from the test. 
 
Exercises follow the lectures. During exercises, the problems from the area that was explained in the lecture are solved, and it 
is expected that the student is actively involved in solving these problems. 

2.6. Format of instruction: 

lectures 
 seminars and workshops  
exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities 
Students are required to attend the class (min. 70%), actively participate in its work, do homeworks, as well as to practice self-
learning. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 2 Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 1.5 Oral exam 0.5       (other)       

Written exam 1 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

There are two tests during the course. Each test contains material from lectures and exercises from the beginning of the 
semester until the day of the test. Both of them consist of theoretical and practical parts. The practical part consists in 
creating and documenting complete computer programs to fulfil the task 
The student can pass the exam on the basis of knowledge checking during the semester if he obtained at least 50% of points 
in each test. 
The grade in percentage: 
Grade(%) = 0.5(K1+K2), 
where K1 and K2 are student's points in percentage from the first and second test. 
The final course grade: 
Percentage: Grade: 
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 Croatian:  ECTS: 
50% - 61% sufficient (2) (D, E) 
62% - 74% good (3) (C) 
75% - 85% very good (4) (B) 
86% - 100% excellent (5) (A)  
If the student did not achieve at least 50% of points in each test, he takes the written and oral exam during the regular exam 
period. 
In the written exam, student creates complete computer programs to solve simple mathematic and geoinformatics problems. 
In the oral exam the acquired theoretical knowledge is checked. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Chapman, S. J., Java for Engineers and Scientists, Prentice Hall, 2003. 1       

±ǳőŜǘƛŏΣ bΦΣ tǊƻƎǊŀƳƳƛƴƎ м ǿƛǘƘ WŀǾŀΦ University of Zagreb, Faculty of Geodesy, Zagreb 
2010. (Lecture notes) (in Croatian)  

      e-learning 

±ǳőŜǘƛŏΣ bΦΣ Handouts of internal Lecture notes in Programming, 2014.       e-learning 

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

      

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

The quality will be monitored through success at tests and exams, and via anonymous students surveys. 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  Vlado Cetl 1.6. Year of the study programme 1. 

1.2. Name of the course Land Surveying 1.7. Credits (ECTS) 5.0 

1.3. Associate teachers 
[ƻǊƛǎ wŜŘƻǾƴƛƪƻǾƛŏ 
{ŀǑŀ ±Ǌŀƴƛŏ 
wŀŘŀƴ ±ǳƧƴƻǾƛŏ 

1.8. Type of instruction (number of hours L 
+ S + E + e-learning) 

30L+60E 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate 1.9. Expected enrolment in the course 80-90 

1.5. Status of the course Mandatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
The objective of the course is to provide teoretical and practical knowledge and skills in land surveying as a fundamental 
geodetic activity 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

Completed course: Geodetic instruments 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection 
Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data 
Handle geodetic instruments and appropriate measuring equipment properly, and perform geodetic measurements 
Solve practical tasks in surveying, spatial data collection, real estate evaluation and management 
Establish geodetic networks needed in surveying and stakeout in order to provide the required quality of the works performed 
in certain space 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
based on the position, and the changes in regulations, norms and standards 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

Describe and apply the basic principles and methods of land survey 
Describe the basic geodetic network, their establishment and implementation 
Describe the procedure of field inspection in order to establish the basic geodetic networks 
Stabilize, measure and establish the basis for detailed land surveying 
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Explain the types of traverses respect to their connection on the basic geodetic networks 
Explain and distinguish methods of determining the height in land surveying 
Use appropriate surveying instruments in theland surveying 
Describe and apply the procedure of calculating the coordinates of geodetic points and a detailed points 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1. Basic concepts and principles of land surveying. Geodetic basis for surveying the land and putting them in place, methods of 
surveying and measurement quantities. Basics coordinate calculations 
2. Coordinate systems of Gauss-YǊǸƎŜǊ ǇǊƻƧŜŎǘƛƻƴ ƳŜǊƛŘƛŀƴ ȊƻƴŜǎΦ /oordinate system HTRS96/TM 
3. Basic concepts of triangulation. Basic concepts of GNSS measurements, measurement methods and the principle of fitting 
in terrestrial systems 
4. Geodetic basis in the form of traverses. Traverse. Both sides are connected, connected only by coordinates, closed and 
blind traverse. Connection to the inaccessible point 
5. Field inspection and stabilization of geodetic points 
6. Measurement of angles in the traverses and sources of uncertainty in the measurement of angles, a priori estimation of 
accuracy of measurement and permitted angular deviation 
7. Linear measurement in traverses. Measuring the length with the electro-optical distance meters and sources of uncertainty 
of measurement. Corrections of measured length due to meteorological factors, reducing the surface of the reference 
ellipsoid and the correction due to deformations of the projection 
8. Preliminary exam 
9. Calculating coordinates of traverse points by approximate methods. Calculating the coordinates of small points (on the line 
and vertical) 
10. Levelling. The general terms, the principle of determining height differences, a division of leveling 
11. General leveling, rules of operation, the stabilization of refernce height points. Sources of uncertainty in leveling. 
Connection of leveling travers to reference hight point 
12. Calculation of leveling traverse. Detailed leveling. Leveling of profile and surfaces 
13. Trigonometric and GNSS measurements of height differences. Determination of height differences of close points 
14. Land surveying methods. Polar method (Tacheometry). Rules in surveying, selection of points, dependence of scale to 
surveying details and the use of topographic key. The encoded tacheometry. Surveying using GNSS RTK 
15. Preliminary exam 
 
Exercises: The establishment of a traverse for the purpose of land surveying. Surveying od detail points and data processing. 
Measurement of levelling traverse using precise leveling, height determination of detailed points. Trigonometric and GNSS 
leveling 
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2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities Regular attendance of more than 70% lectures and 70% exercises. Completition of the project on the exercises 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 1.5 Research       Practical training 0.5 

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 1.0 Oral exam 1.0       (other)       

Written exam 0.5 Project 0.5       (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

During the semester, two preliminary exams are organized. Preliminary exams consist of practical computing tasks. To pass it 
student must completely accurate (100%) solve the tasks. Students who pass both exams are exempted from the written 
exam 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Kahmen, Heribert / Faig, Wolfgang (2012): Surveying. De Gruyter, ISBN: 978-3-11-
084571-6 

10       

Rezo, M. (2014): Ravninska geodezija-ȊōƛǊƪŀ ȊŀŘŀǘŀƪŀΦ DŜƻǘŜƘƴƛőƪƛ ŦŀƪǳƭǘŜǘΣ ±ŀǊŀȌŘƛƴ 10       

Cetl, V.: Land Surveying, Internal script       online 

Online course materials on e-learning system       online 

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

aŀŎŀǊƻƭ {Φ όмфтуύΥ tǊŀƪǘƛőƴŀ ƎŜƻŘŜȊƛƧŀΣ ¢ŜƘƴƛőƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜō 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

In accordance with the Quality Policy and Quality Manual, University of Zagreb and the quality assurance system of the 
Faculty 
Survey evaluation of subjects and teachers. Self-evaluation of teachers 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  
7ǳǊƻ .ŀǊƪƻǾƛŏ 
Mladen Zrinjski 

1.6. Year of the study programme 1 

1.2. Name of the course Field Measurement 1.7. Credits (ECTS) 5 

1.3. Associate teachers wŀŘŀƴ ±ǳƧƴƻǾƛŏ 
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
60 (30L+30E) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate 1.9. Expected enrolment in the course 90 

1.5. Status of the course Compulsory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

level 2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Acquire knowledge and skills in the organization of field work, the basis of the theory of measurement and computation in 
plane geodesy. Reconnaissance of the terrain, performing field measurements and processing of measurement data. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

Completed course ''Geodetic Instruments''. 
Completed course ''Engineering Graphics in Geodesy and Geoinformatics''. 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding 
Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection.  
Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data. 
Applying knowledge and understanding 
Handle geodetic instruments and appropriate measuring equipment properly, and perform geodetic measurements. 
Solve practical tasks in surveying, spatial data collection, real estate evaluation and management. 
Making judgements 
Exercise appropriate judgements on the basis of performed calculation processing and interpretation of data obtained by 
means of surveying and its results. 
Learning and ethical skills 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
based on the position, and the changes in regulations, norms and standards. 
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2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

1. Define the terms: planar Cartesian coordinate system, geodetic points, geodetic plans and maps and other geodetic 
documentation. 
2. Understand and describe of geodetic assignments fieldwork, spatial orientation in the field, the detection of existing and 
setting new points of geodetic networks (reconnaissance of the terrain). 
3. Create a work plan geodetic assignment, apply and select the geodetic methods and measurement procedures for 
measuring and predict and determine the value of the potential impacts on the execution of assignments. 
4. Select the most suitable instruments and accessories for field geodetic measurements according to the required 
measurement uncertainty, which is defined by specific geodetic assignment. 
5. Measure the horizontal directions gyrus method, vertical angles in more repetitions and distances of different 
measurement procedures. 
6. Measure the horizontal directions and other measurement quantities with eccentric positions for indirectly determining 
elements eccentricity and apply centering account. 
7. Define the terms of bearing grid, geodetic azimuth and coordinate differences and apply the basics of computing in 
Cartesian coordinate system. 
8. Apply affine transformation of coordinates of points in the plane. 
9. Measure geodetic measurement quantities and calculate the coordinates of points: intersecting, resecting and intersection 
of arcs. 
10. Differentiate terrestrial and satellite methods for determining the coordinates of points according to the criteria of 
measurement uncertainty. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1. Organization of fieldwork. Project assignment ς closing the triangle. (2L + 2E) 
2. Geodetic basis. Project assignment ς bearing grid and distance. (2L + 2E) 
3. Basic theory of measurement. Project assignment ς intersecting. (2L + 2E) 
4. Methods of determining the coordinates of points. Project assignment ς resecting. (4L + 4E) 
5. Methods for measuring angles. Field exercises ς preparation and submission of project assignment. (2L + 2E) 
6. Eccentric measuring angles and centering account. Field exercises ς preparation and submission of project assignment. (2L 
+ 2E) 
7. Basics of computations in a rectangular coordinate system. Field exercises ς preparation and submission of project 
assignment. (2L + 2E) 
8. Transformations of coordinates. Field exercises ς preparation and submission of project assignment. (2L + 2E) 
9. Intersecting. Field exercises ς preparation and submission of project assignment. (2L + 2E) 
10. Resecting. Field exercises ς preparation and submission of project assignment. (2L + 2E) 
11. Intersection of arcs. Field exercises ς preparation and submission of project assignment. (2L + 2E) 



FORM 1 Evaluation of university study programmes of undergraduate, graduate 

and integrated undergraduate and graduate studies, and vocational studies 

 
DETAILED PROPOSAL OF THE STUDY PROGRAMME 

72 

 

 

12. Trigonometric measurement of the height of close points. Field exercises ς preparation and submission of project 
assignment. (2L + 2E) 
13. Basics of trilateration. Field exercises ς preparation and submission of project assignment. (2L + 2E) 
14. Review of knowledge and skills. (2L + 2E) 
 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
 team assignments 

2.7. Comments: 

      

2.8. Student responsibilities 
Compulsory attendance at 70% of teaching ς lectures. 
Compulsory attendance at 70% of teaching ς exercises. 
Compulsory submission four projects assignments. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 0.5 Research       Practical training 1.0 

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 0.5 Oral exam 1.5       (other)       

Written exam 1.0 Project 0.5       (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

During the semester is organized one preliminary exam. Students who pass the preliminary exam are exempt from the written 
part of the exam. Other students can take the written and oral exam. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

.ŀǊƪƻǾƛŏΣ 7ΦΣ ½ǊƛƴƧǎƪƛΣ aΦ όнлмпύΥ ¢ŜǊŜƴǎƪŀ ƳƧŜǊŜƴƧŀ όCƛŜƭŘ aŜŀǎǳǊŜƳŜƴǘǎύΣ ƛƴǘŜǊƴŀƭ 
script, Faculty of Geodesy ς University of Zagreb, Zagreb. 

            

.ŜƴőƛŏΣ 5Φ όмффлύΥ DŜƻŘŜǘǎƪƛ ƛƴǎǘǊǳƳŜƴǘƛ όDŜƻŘŜǘƛŎ LƴǎǘǊǳƳŜƴǘǎύΣ ~ƪƻƭǎƪa knjiga, 
Zagreb. 

            

.ŜƴőƛŏΣ 5ΦΣ {ƻƭŀǊƛŏΣ bΦ όнллуύΥ aƧŜǊƴƛ ƛƴǎǘǊǳƳŜƴǘƛ ƛ ǎǳǎǘŀǾƛ ǳ ƎŜƻŘŜȊƛƧƛ ƛ ƎŜƻƛƴŦƻǊƳŀǘƛŎƛ 
όaŜŀǎǳǊƛƴƎ LƴǎǘǊǳƳŜƴǘǎ ŀƴŘ {ȅǎǘŜƳǎ ƛƴ DŜƻŘŜǎȅ ŀƴŘ DŜƻƛƴŦƻǊƳŀǘƛŎǎύΣ ~ƪƻƭǎƪŀ ƪƴƧƛƎŀΣ 
Zagreb. 
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aŀŎŀǊƻƭΣ {Φ όмфурύΥ tǊŀƪǘƛőƴŀ ƎŜƻŘŜȊƛƧŀ όtǊŀŎǘƛŎŀƭ DŜƻŘŜǎȅύΣ ¢ŜƘƴƛőƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜōΦ             

Rezo, M. (2013): Ravninska geodezija - Zbirka zadataka (Plane Geodesy - Collection of 
assignments), Faculty of Geotechnical Engineering - ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ½ŀƎǊŜōΣ ±ŀǊŀȌŘƛƴΦ 

            

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

      

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Testing one preliminary exam. 
Testing a written and oral exam. 
Self-evaluation of teachers and polling participants. 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  Miljenko Lapaine 1.6. Year of the study programme 1st year, 2nd semester 

1.2. Name of the course Basics of Statistics 1.7. Credits (ECTS) 4 

1.3. Associate teachers 

bƛƪƻƭ wŀŘƻǾƛŏ 
Martina Triplat Horvat 
!ƴŀ YǳǾŜȌŘƛŏ 5ƛǾƧŀƪ 
aŀǊƛƴŀ ±ƛƭƛőƛŏ 

1.8. Type of instruction (number of hours L 
+ S + E + e-learning) 

45 (30L + 15E) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate 1.9. Expected enrolment in the course 100 

1.5. Status of the course Mandatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 

The objectives of this course are: 

¶ acquire the skills of collecting, classification and organization of data, their analysis and graphical presentation using 
appropriate computer programs (Excel, Statistica,..) as a tool in solving various statistical tasks that appear in geodesy 
and geoinformatics 

¶ help students to overcome more easily the other courses that follow, particularly analysis and processing of geodetic 
measurements 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding  
¶ Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data. 
¶ Understand mathematical methods and physical laws applied in geodesy and geoinformatics. 

Applying knowledge and understanding  
¶ Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problems in 

the field of geodesy and geoinformatics. 
¶ Use information technology in solving geodetic and geoinformation tasks. 

Making judgements  
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¶ Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, and select 
proper procedures for their solution. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

¶ Be able to collect data and their presentation in the form of tables or graphs 
¶ Define mean and dispersion measures 
¶ Define basic terms in the probability theory 
¶ Define discrete and continuous random variables and their distributions 
¶ Define and apply statistical tests 
¶ Define regresion analysis, covariance and correlation 
¶ Be able to apply methods of interpolation in geodesy and geoinformatics 
¶ Be able to apply methods of appoximation in geodesy and geoinformatics 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1. Collecting and analysing data and their presentation in the form of tables and graphs (2 hours) 
2. Measures of central value and dispersion (2 hours) 
3. Basics of the probability theory (4 hours) 
4. Discrete random variables and their distributions (2 hours) 
5. Continuous random variables and their distributions (2 hours) 
6. Statistical tests (6 hours) 
7. Regresion analysis, covariance and correlation (6 hours) 
8. Interpolation and approximation in geodesy and geoinformatics (6 hours) 

2.6. Format of instruction: 

 lectures 
 seminars and workshops 
 exercises 
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
 consultations 
 evaluations of knowledge 

2.7. Comments: 

Exercises follow lectures in their 
content.  

2.8. Student responsibilities 

Regular attendance to lectures and exercises, the possibility of taking part in preliminary exams, the possibility of consulting 
the demonstrator and teachers, written and oral exams, activity through the system of E-learning.  
Attending lectures and exercises in the amount of 70% and active participation are conditions for signature. 
Above 30% of absences - loses the right to the signature, and the signature is a prerequisite for the exam registration. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 

Class attendance 1.8 Research       Practical training       

Experimental work       Report       
Learning and preparation 
for preliminary and final 
exams (other) 

2.2 
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value of the course )  Essay       Seminar essay             (other)       

Tests  Oral exam        (other)       

Written exam  Project        (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

During the semester, the two preliminary exams (tests) exist through which students can be exempted from the written part 
of the exam. In order to be exempted from the written part of the exam student should acquire a minimum of 50% marks at 
both preliminary exams. Student achieves a rating on every preliminary exam and the mean of these two ratings is equivalent 
to the grade of the written exam. Actual rating from continuous assessment applies to one of the first two examination 
periods in which students attend only the oral exam. If they do not pass the exam, the next time they should take part in the 
written part. 
Written exam consists of six tasks. It is necessary to solve three tasks, or 50%, to pass the written part of the exam. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

wŀŘƻǾƛŏΣ bΦΥ tǊŜŘŀǾŀƴƧŀ ƛȊ hǎƴƻǾŀ ǎǘŀǘƛǎǘƛƪŜΣ DŜƻŘŜǘǎƪƛ ŦŀƪǳƭǘŜǘ {ǾŜǳőƛƭƛǑǘŀ ǳ ½ŀƎǊŜōǳΣ 
2010-2014 

      e-learning 

[ŀǇŀƛƴŜΣ aΦΥ tǊŜŘŀǾŀƴƧŀ ƛȊ hǎƴƻǾŀ ǎǘŀǘƛǎǘƛƪŜΣ DŜƻŘŜǘǎƪƛ ŦŀƪǳƭǘŜǘ {ǾŜǳőƛƭƛǑǘŀ ǳ ½ŀƎǊŜōǳΣ 
2010-2014 

      e-learning 

±ǊŘƻƭƧŀƪΣ .ΦΥ ±ƧŜǊƻƧŀǘƴƻǎǘ ƛ ǎǘŀǘƛǎǘƛƪŀΣ DǊŀŚŜǾƛƴǎƪƻ-ŀǊƘƛǘŜƪǘƻƴǎƪƛ ŦŀƪǳƭǘŜǘ {ǾŜǳőƛƭƛǑǘŀ ǳ 
Splitu, 2007 

            

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

Mann, Prem S.: Introductory Statistics, John Wiley & Sons, New York, 2000 
Brandt, S.: Datenanalyse ς Mit statistischen Merhoden und Computerprogrammen, Bibliographisches Institut, Manheim, 4. 

izdanje, 1999 
Devore, L. J.: Probability and Statistics for Engineering and the Sciences, Duxbury Press, 2007 
Smirnov, N. V., Belugin, D. A.: Teorija verojatnostej ƛ ƳŀǘŜƳŀǘƛőŜǎƪŀƧŀ ǎǘŀǘƛǎǘƛƪŀ Ǿ ǇǊƛƭƻȌŜƴƛƛ ƪ ƎŜƻŘŜȊƛƛΣ bŜŘǊŀΣ aƻǎƪǾŀΣ мфсф 
CǊŀƴőǳƭŀΣ bΦΣ [ŀǇŀƛƴŜΣ aΦΥ Geodetsko - ƎŜƻƛƴŦƻǊƳŀǘƛőƪƛ ǊƧŜőƴƛƪΣ 5ǊȌŀǾƴŀ ƎŜƻŘŜǘǎƪŀ ǳǇǊŀǾŀΣ ½ŀƎǊŜōΣ нллу 
Lapaine, M.: hŘǊŜŚƛǾŀƴƧŜ ƎǊŀƴƛŎŀ ǊŀȊǊŜŘŀ ƳŜǘƻŘŀƳŀ ŀǊƛǘƳŜǘƛőƪƻƎ ƛ ƎŜƻƳŜǘǊƛƧǎƪƻƎ niza, Geodetski list 1999, 3, 197-208 
±ǳőŜǘƛŏΣ bΦΣ tŜǘǊƻǾƛŏΣ {ΦΣ [ŀǇŀƛƴŜΣ aΦΣ CǊŀƴőǳƭŀΣ bΦΥ Pojednostavljenje linija na temelju koeficijenta linearne korelacije, u: 
½ōƻǊƴƛƪ DŜƻŘŜǘǎƪƻƎ ŦŀƪǳƭǘŜǘŀ {ǾŜǳőƛƭƛǑǘŀ ǳ Zagrebu povodom 40. obljetnice samostalnog djelovanja 1962.-2002. (urednik 
¢Φ .ŀǑƛŏύΣ Geodetski fakultet, Zagreb, 51 - 60 

¢ǊƛǇƭŀǘ IƻǊǾŀǘΣ aΦΣ [ŀǇŀƛƴŜΣ aΦΣ ¢ǳǘƛŏΣ 5ΦΥ !ǇǇƭƛŎŀǘƛƻƴ ƻŦ .ƻǑƪƻǾƛŏϥǎ DŜƻƳŜǘǊƛŎ !ŘƧǳǎǘƳŜƴǘ aŜǘƘƻŘ ƻƴ CƛǾŜ aŜǊƛŘƛŀƴ 5ŜƎǊŜŜǎ, 
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KoG, 2011, 15, 67ς74. 
Triplat Horvat, M., Lapaine, M.: ComǇŀǊƛǎƻƴ ƻŦ .ƻǑƪƻǾƛŏ-[ŀǇƭŀŎŜΩǎ Method with other Methods of Adjustment, in: DŜƛƎŜǊ Włƴƻǎ, 
tłƭ-aƻƭƴłǊ 9ƭŜƳŞǊ, aŀƭǾƛŏ ¢ƻƳƛǎƭŀǾ (Eds.): Theories and Applications in Geomathematics, ISBN 978-963-306-235-7, 
Geolitera, Sopron, 2013, 87ς101 

Lapaine, M.: Matematika i njezine primjeneΣ tƻǳőŀƪΣ нллнΣ ммΣ мо - 41 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Two preliminary exams, written and oral exam. Student evaluation. 

2.14. Other (as the proposer wishes to 
add) 

      

 

http://www.geolitera.hu/szerzok/223/geiger-janos
http://www.geolitera.hu/szerzok/2/pal-molnar-elemer
http://www.geolitera.hu/szerzok/224/malvić-tomislav
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1. GENERAL INFORMATION 

1.1.  Course teacher  .ƛǎŜǊƪŀ Cǳőƪŀƴ 5ǊȌƛŏ 1.6. Year of the study programme 1. 

1.2. Name of the course Basics of English for Special Purposes 1.7. Credits (ECTS) 3 

1.3. Associate teachers  
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
L15 + S 15 + e-learning  

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate  1.9. Expected enrolment in the course 70 

1.5. Status of the course Optional       
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives Development of communication skills in professional context using specific professional English language  

2.2. Course enrolment requirements 
and entry competences required for 
the course  

Knowledge of English acquired in primary and secondary education  

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection.  
Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, the 
regulations related to copy right, publishing and exchange of spatial data. 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
based on the position, and the changes in regulations, norms and standards. 
Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 
and for the development of interest in lifelong learning and further professional education. 

 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

use professional literature in English  
 
Communicate in professional environment  
 
-Write written works in English  
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-Describe activities in English  
 
- Getting familiar with basic professional terminology in English  

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Selected texts intended for achieving the goals in learning English for special purposes in the following areas:  
 
- Definition of geodesy  
 
- Surveying profession ς services of geodesists  
 
- History of Geodesy  
 
- Mathematics and Geometry in Geodesy  
 
- Geodetic instruments  
 
- Accuracy and Precision  
 
- Errors in surveying  
 
- Cartography  
 
- Photogrammetry  
 
- GPS       

2.6. Format of instruction: 

 lectures 
 seminars and workshops 
 exercises  
 on line in entirety 
 blended e-learning  
 field work 

 independent assignments 
 multimedia and the internet 
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities 
 Presence at lectures and seminars  
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Seminar tasks ς group and individual work, presentations, writing essays, smaller reports  
 
Homeworks  
 
Preparation of the dictionary of professional terms ς on line  

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance        Research       Practical training       

Experimental work       Report             (other)       

Essay        Seminar essay             (other)       

Tests 1 1 Oral exam 1       (other)       

Written exam 1 1 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Students can take two mid-term exams. The students who pass both mid-term exams are exempt from taking the final 
examination.  
 
The final examination is taken by the students who have not been grade positively on the basis of the points collected in the 
mid-term exams. The final examination consists of written and oral part.  

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Cǳőƪŀƴ 5ǊȌƛŏΣ .Φ Υ ¢ŜŎƘƴƛŎŀƭ 9ƴƎǎƭƛƘ ƛƴ {ǳǊǾŜȅƛƴƎ ŀƴŘ DŜƻŘŜǎȅΣ CŀŎǳƭǘȅ ƻŦ DŜƻŘŜǎȅΣ 
Zagreb 2001 

            

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

Selected by a teacher  

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Student survey       

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  .ƛǎŜǊƪŀ Cǳőƪŀƴ 5ǊȌƛŏ 1.6. Year of the study programme 1. 

1.2. Name of the course Basics of German for Special Purposes 1.7. Credits (ECTS) 3 

1.3. Associate teachers  
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
L15 + S 15 + e-learning  

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate  1.9. Expected enrolment in the course 70 

1.5. Status of the course Optional       
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives Development of communication skills in professional context using specific professional German language  

2.2. Course enrolment requirements 
and entry competences required for 
the course  

Knowledge of German acquired in primary and secondary education  

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection.  
Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, the 
regulations related to copy right, publishing and exchange of spatial data. 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
based on the position, and the changes in regulations, norms and standards. 
Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 
and for the development of interest in lifelong learning and further professional education. 

 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

use professional literature in German 
 
Communicate in professional environment  
 
-Write written works in German  
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-Describe activities in German  
 
- Getting familiar with basic professional terminology in German  

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Selected texts intended for achieving the goals in learning German for special purposes in the following areas:  
 
- Definition of geodesy  
 
- Surveying profession ς services of geodesists  
 
- History of Geodesy  
 
- Mathematics and Geometry in Geodesy  
 
- Geodetic instruments  
 
- Accuracy and Precision  
 
- Errors in surveying  
 
- Cartography  
 
- Photogrammetry  
 
- GPS       

2.6. Format of instruction: 

 lectures 
 seminars and workshops 
 exercises  
 on line in entirety 
 blended e-learning 
 field work 

 independent assignments 
 multimedia and the internet 
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities 
 Presence at lectures and seminars  
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Seminar tasks ς group and individual work, presentations, writing essays, smaller reports  
 
Homeworks  
 
Preparation of the dictionary of professional terms ς on line  

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance        Research       Practical training       

Experimental work       Report             (other)       

Essay        Seminar essay             (other)       

Tests 1 Oral exam 1       (other)       

Written exam 1 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Students can take two mid-term exams. The students who pass both mid-term exams are exempt from taking the final 
examination.  
 
The final examination is taken by the students who have not been grade positively on the basis of the points collected in the 
mid-term exams. The final examination consists of written and oral part.  

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Teaching material selected and adapted by a teacher              

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

Selected by a teacher  

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Student survey       

2.14. Other (as the proposer wishes to 
add) 

      

 



FORM 1 Evaluation of university study programmes of undergraduate, graduate 

and integrated undergraduate and graduate studies, and vocational studies 

 
DETAILED PROPOSAL OF THE STUDY PROGRAMME 

84 

 

 

 

1. GENERAL INFORMATION 

1.1.  Course teacher  Nikol Radoviŏ 1.6. Year of the study programme II.semester 

1.2. Name of the course Spherical trigonometry 1.7. Credits (ECTS) 3 

1.3. Associate teachers       
1.8. Type of instruction (number of 

hours L + S + E + e-learning) 
15 L + 8S + 7E + e -learning 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course >10 

1.5. Status of the course optional 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

Level 2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
The goal of course Spherical trigonometry is the renewal and replenishment secondary knowledge of trigonometry plane on 
the theoretical and practical knowledge of trigonometry spheres with particular emphasis on applications in geodesy and 
geoinformatics 

2.2. Course enrolment requirements and 
entry competences required for the 
course  

knowledge of secondary school mathematics ( trigonometry) programs 

2.3. Learning outcomes at the level of the 
programme to which the course 
contributes  

Knowledge and understanding  
- To know theoretical principals, procedures of computer processing and visualisation of surveying data. 
- To understand the mathematical methods and physical laws applied in geodesy and geoinformatics.  

Application of knowledge and understanding 
- To apply the knowledge in mathematics and physics for the purpose of recognizing, formulating and solving 

problems in the field of geodesy and geoinformatics 
Learning and ethical skills  

- To plan the continuation of academic education in the field of geodesy and geoinformatics, or related disciplines, 
and to develop the lifelong learning attitude. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

- Define and distinguish spherical triangles 
- Solve the spherical triangle using the cosine rule for pages / corners and 
- Solve rectangular and quadrant spherical triangle 
- Apply Legend theorem for solving spherical triangles 
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2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1. Sphere (sphere), main circle. spherical distance 
2. Spherical Triangle 
3. Spherical triangle inequality. Spherical excesses 
4.  Gender. Spherical polar triangle. 
5.  The basic relationships between the spherical triangle. 
6.  Cosine rule (for pages, angles) spherical triangle. 
7.  Sine theorem. 
8. 1 and 2 theorem of cotangent 
9.  Napier's rule 
10.  Troubleshooting spherical triangle with applications in geodesy and geoinformatics 
11.  Rectangular spherical triangle. Euler's theorem, 
12.  Resolving rectangular spherical triangle. 
13. The difference between flat and spherical trigonometry. 
14. Geographic (astronomical) coordinates. Spherical distance between two points on the earth (sphere) 
15.  Application of spherical trigonometry in geosciences 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
 homeworks  

2.7. Comments: 

      

2.8. Student responsibilities 

- Presence in more than 80% lecture and 80% of exercises and seminars 
- For signature all (correct) tasks must be delivered on time and present one seminar topic. 
- For the seminar, students are divided into groups, receive a topic you have to be presented in front of other students 

and write spends his mate (max. 2 pages A4 format) topics that are presented. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 0.3 Research       Practical training       

Experimental work       Report       homework 0.4 

Essay       Seminar essay 1       (other)       

Tests 0.7 Oral exam 0.3       (other)       

Written exam 0.3 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

There are 2 colloquiums in the semester. 
Each colloquium consists of theoretically and calculation part. 
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To pass the colloquium, students have to affirmative solve both parts (theoretically and computationally). 
1. and 2. Colloquiums 

THEORETICAL (max. 30 points) 
0-14 points ------------Ą inadequate (1) 
15-20 points ----------Ąsufficient (2) 
21-23 points ----------Ą good (3) 
24-27 points -------- -Ąvery good (4) 
28-30 points ---------Ąexcellent (5) 
 
COMPUTATION (5th tasks) 
2 correctly solved task ---------- sufficient (2) 
3 correctly solved task ---------- good (3) 
4 correctly solved task ----------very good (4) 
5 correctly solved tasks -------- excellent (5) 
 
All students who have earned a minimum of sufficient (2) per each of the activities, will be exempt from the written 
exam. 
All students who have earned a minimum of very good (4) per each of the activities, will be exempt from the exem. 

2.11. Required literature (available in the 
library and via other media)  

Title 
Number of copies 

in the library 
Availability via 
other media  

½Φ IŀƴȌŜƪΦ Trigonometry in planeΣ {ǾŜǳőƛƭƛǑƴŀ ƴŀƪƭŀŘŀ [ƛōŜǊΣ ½ŀƎǊŜōΣ мфулΦ             

½Φ IŀƴȌŜƪΦ Spherical trigonometryΦ {ǾŜǳőƛƭƛǑƴŀ ƴŀƪƭŀŘŀ [ƛōŜǊΣ ½ŀƎǊŜōΣ мфуоΦ             

.Φ tŀǾƪƻǾƛŏΣ 5Φ ±ŜƭƧŀn. Elementary mathematics LLΣ ~ƪƻƭǎƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜōΣ мффрΦ             

All course materials are available in electronic form for students.             

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

J. Casey. A Treatise on Spherical trigonometry and Its Applications to Geodesy and Astronomy, Merchant Books, 2007. 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

- A survey on the quality of teaching and learning materials 
- Class attendance and class participation 
- Evaluation of the results of the examination (year) 

2.14. Other (as the proposer wishes to 
add) 

Surveyors carry out calculations on the Earth, and the matter Spherical trigonometry is a tool of these calculations. 
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1. GENERAL INFORMATION 

1.1.  Course teacher  ¿ŜƭƧƪŀ ¢ǳǘŜƪ 1.6. Year of the study programme First 

1.2. Name of the course Mathematical Laboratory for Engineers 1.7. Credits (ECTS) 1 

1.3. Associate teachers - 
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
0L+15E 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course >30 

1.5. Status of the course elective 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 

The objectives of this course are 

¶ acquire the skills of independent use of mathematical software system (e.g. free open source Sage or similar) for tasks 
that require symbolic and/or numerical computation 

¶ solving of problems in the computer laboratory to support the teaching of mathematical courses (Vector Analysis and 
Differential Geometry). 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

- 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

At the program level, the course contributes to the following learning outcomes: 

¶ To use information technology in solving geodetic and geoinformation tasks. 

¶ To make conclusions on the basis of performed computational processing and interpretation of surveying data and 
obtained results. 

¶ To understand the mathematical methods and physical laws applied in geodesy and geoinformatics. 

¶ To apply the knowledge in mathematics and physics for the purpose of recognizing, formulating and solving problems 
in the field of geodesy and geoinformatics. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

¶ Use of a mathematical software system for calculating partial derivatives, Jacobi and Hesse matrix. 

¶ Use of a mathematical software system for plotting vector functions. 

¶ Use of a mathematical software system for calculating the gradient, divergence and directed derivatives. 

¶ Use of a mathematical software system for the computation of multiple integrals. 
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¶ Use of a mathematical software system for calculating the curve integral. 

¶ Use of a mathematical software system for drawing graphs of parametric curves and surfaces. 

¶ Use of a mathematical software system for drawing functions default polar, cylindrical and spherical coordinates. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Schedule of the exercise on the computer 
1.-2. Elements of working with a mathematical software system (e.g. Sage). 
3. Calculation of partial derivatives, Jacobi and Hesse matrix. 
4. Drawing the graph of vector functions. 
5. Calculations of the gradient, divergence and directed derivatives. 
6. Computation of multiple integrals. 
7. Computation of line integrals. 
8.-9. Drawing the graphs of parametric curve in space. 
10.-11. Drawing the graphs of parametric surfaces. 
12. Drawing the functions given in polar coordinates. 
13. -14. Drawing the functions given in cylindrical and spherical coordinates. 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities 
Regular exercises attendance (exercises in computer lab), solving homework, and activities through a system of E-learning. 
The requirement for signature: 80% of arrivals on laboratory exercises and 80% of completed assignments during the 
semester. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 50% Research       Practical training       

Experimental work       Report       Homework 50% 

Essay       Seminar essay             (other)       

Tests       Oral exam             (other)       

Written exam       Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

The subject is not assessed. 

2.11. Required literature (available in Title Number of Availability via 
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the library and via other media)  copies in the 
library 

other media  

Sage standard documentation, http://www.sagemath.org/       yes 

A. Casamayou, N. Cohen, G. Connan, T. Dumont, L. Fousse, F. Maltey, M. Meulien, M. 
Mezzarobba, C. Pernet, bΦ aΦ ¢ƘƛŞǊȅ, P. Zimmermann : /ŀƭŎǳƭ ƳŀǘƘŞƳŀǘƛǉǳŜ ŀǾŜŎ {ŀƎŜ 
, 2013. (ISBN: 9781481191043) 

      yes 

                  

                  

                  

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

      

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

The acquisition of the exit competences will be checked during the semester through independent (in the computer 
laboratory and for homework) solving problems by using mathematical software system. 

2.14. Other (as the proposer wishes to 
add) 

      

 

http://www.sagemath.org/
http://sma.epfl.ch/~casamayo/
http://www.steinertriples.fr/ncohen/
http://informathix.tuxfamily.org/
http://math.univ-lyon1.fr/~tdumont/
http://log.lateralis.org/main/
http://www.marc.mezzarobba.net/
http://www.marc.mezzarobba.net/
http://membres-liglab.imag.fr/pernet/
http://nicolas.thiery.name/
http://www.loria.fr/~zimmerma/
http://sagebook.gforge.inria.fr/
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1. GENERAL INFORMATION 

1.1.  Course teacher  bŜǾƛƻ wƻȌƛŏ 1.6. Year of the study programme 2 

1.2. Name of the course 
Analysis and processing of geodetic 
measurements 

1.7. Credits (ECTS) 5 

1.3. Associate teachers 
LǾŀƴ wŀȊǳƳƻǾƛŏΣ 
aŀǊƛŀƴŀ !ƴŘǊƛŏ 

1.8. Type of instruction (number of hours L 
+ S + E + e-learning) 

75 (30 L + 45 S + 0 E + 0 e-learning) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course 90-110 

1.5. Status of the course obligatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

e-learning level 1 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Adoption of theoretical knowledge and empirical skills in analysis and processing of geodetic measurements. 
Active empirical application of knowledge from analysis and processing of geodetic measurements in solving surveying tasks 
based on geodetic measurements data. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

Passed the course "Analytical geometry and linear algebra" 
Passed the course "Mathematical Analysis" 
Passed the course "Vector Analysis" 
Passed the course "Land Surveying" 
Conducted course "Field measurements" 
Conducted course "Basics of Statistics" 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding 
Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data. 
Applying knowledge and understanding 
Use information technology in solving geodetic and geoinformation tasks. 
Making judgements 
Exercise appropriate judgements on the basis of performed calculation processing and interpretation of data obtained by 
means of surveying and its results. 
Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, and select proper 
procedures for their solution. 
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Communication skills 
Communicate the results obtained by means of geodesy and geoinformation to clients and experts of geodetic and other 
related professions 
Learning and ethical skills 
Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 
and for the development of interest in lifelong learning and further professional education. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

Explain the basic principles, concepts, methods and procedures for analysis and processing of mutually independent geodetic 
measurements. 
Use appropriate technical terminology related to the analysis and processing of geodetic measurements. 
Understand the laws of theory of errors, mathematical statistics and probability theory in the analysis and processing of 
geodetic measurement errors. 
Apply different criteria to assess the quality of geodetic measurements (precision, accuracy, reliability) and the criteria for 
evaluating the accuracy of mutually independent geodetic measurements. 
Apply the laws of variances propagation, weights propagation and cofactors propagation in the case of one or more functions 
of geodetic measurements. 
Apply adjustment of direct measurements in the three characteristic cases: classical direct measurements, multipe measured 
vectors and doube measurements. 
Apply adjustment of indirect measurements in the forms of regular and singular adjustment. 
Apply adjustment of conditional measurement. 
Develop standardized geodetic elaborates depicting the results of analysis and processing of geodetic measurements. 
Plan processing of geodetic measurements from the viewpoint of the volume and types of measurements, the use of 
appropriate mathematical model of measurement, the application of appropriate technological tools for the realization of 
processing and to optimize performance. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Lectures (15 weeks with two lecture hours per week) 
1. Overview of the teaching process methodology and implementation, an overview of the course theoretical content, an 
overview to the teaching performance and evaluation standards. Operational details necessary for the teaching. 
2. General introduction to the analysis and processing of geodetic measurements. Classification of geodetic and surveying 
measurements. Measuring processes. Matrix algebra and matrix algebra application for the analysis and processing of 
geodetic measurements. 
3. Theory of measurement errors. Relationship between theory of errors and probability theory and mathematical statistics. 
The quality of measurements and laws of individual and collective behavior of measurement errors. 
4. Laws of measurement errors propagation. The law of variances propagation, the law of weights propagation and the law of 
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cofactors propagation in case of one or more direct measurement functions. 
5. Methods for measurements mathematical processing (adjustments) and classification of functional and stochastic models 
of geodetic measurements. Classical direct measurements and adjustment of classical direct measurement. 
6. Direct measurements in the form of multiple measured vectors and double measurements. 
7. Indirect measurement and regular adjustment of indirect measurements. Setting the functional and stochastic models, 
adjustment algorithm and its application to solving of standardized geodetic problems. 
8 Determination of indirect measurements accuracy criteria, including accuracy criteria of their derived functions. Control 
mechanisms in the adjustment algorithm. 
9. Singular adjustment of indirect measurements. Setting the functional and stochastic models and adjustment algorithm. The 
properties of functional model, datum and configuration defect. Application of the pseudoinverse. 
10. Application of the indirect measurements in different surveying tasks, focusing on explicit empirical realization of the 
theoretical principles of formulating appropriate functional and stochastic models. 
11. Conditional measurement and adjustment of conditional measurement. Setting the functional and stochastic models of 
conditional measurement, adjustment algorithm and its application to solving standardized geodetic problems. 
12. Conditional measurement accuracy criteria, including accuracy criteria of their derived functions. Control mechanisms in 
the adjustment algorithm. 
13. Application of conditional measurement adjustmet in surveying tasks, focusing on explicit empirical implementation of the 
theoretical principles of formulating appropriate functional and stochastic models. 
14. Summary of the course theoretical content and preparation for final exam. 
15. Review and analysis of the results of the teaching process. 
Exercises (15 weeks, 3 excercise hours per week) 
1. Overview of the teaching process methodology and implementation, an overview of the course exercises content, an 
overview to the teaching performance, evaluation standards and operational details necessary for the exercises. 
2. Empirical exercise no. 1: Application of matrix algebra operations in measurement adjustment algorithms. 
3. Empirical exercise no. 2: Application of Cholesky method in order to invert the symmetric regular matrix, as an integral part 
of the normal equations solving method. 
4. Project no. 1: Application of variances propagation, weights propagation and cofactors propagation law in the event of one 
or more functions of geodetic measurements. 
5. Project no. 2: Adjustment of classical direct measurements, multiple measured vectors and double measurements. 
6. Colloquium no. 1: The empirical application of the law of variances propagation, weights propagation, cofactors 
propagation and adjustments of direct measurements. 
7. Project no. 3: Regular adjustment of indirect measurements - trilateration network. 
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8. Project no. 4: Regular adjustment of indirect measurements - triangulation network. 
9. Project no. 5: Singular adjustment of indirect measurements - levelling network. 
10. Colloquium no. 2: Empirical application of regular and singular adjustment of indirect measurements. 
11. Project no. 6: Adjustment of conditional measurements - triangulation network. 
12. Project no. 7: Adjustment of conditional measurement - trilateration network. 
13. Colloquium no. 3 Empirical application of adjustment of conditional measurement. 
14. Summary of the course empirical content and preparation for examinations. 
15. Review and analysis of the results of the exercises teaching process. 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

Realization of teaching process 
presupposes continuous interaction of 
students with the course website, 
especially in the process of the project 
tasks solving. 

2.8. Student responsibilities 

Mandatory attendance at 70% at all lectures. 
Mandatory attendance at 70% at all exercises. 
Mandatory creation and delivery of two empirical exercises. 
Mandatory creation and delivery of seven projects. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 1 Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 1 Oral exam 1       (other)       

Written exam 1 Project 1       (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Colloquia 
During the semester three colloquia are scheduled. The empirical knowledge and skills of analysis and processing of geodetic 
measurement are checked. Colloquium lasts 120 minutes. Each colloquium contains six empirical questions. Evaluation 
criteria: one question = one point, without penalty. The minimum number of points for a positive outcome of the colloquium 
is three and the maximum number of points is the sixth. All passed colloquia substitute a empirical component of final exam. 
Final exam (contains empirical component and theorethical component) 
Empirical component: Two empirical questions. The exam lasts 120 minutes. Criteria of evaluation: the first question = one 
point, second question = five points, without penalty. The minimum number of points for a positive outcome of the exam is 3, 
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the maximum number of points is 6. Written exam is eliminatory. The empirical component of final exam is not mandatory in 
the case of all positive colloquia. The mean scores for all of the Colloquia is adopted as the appropriate number of points.  
Theoretical component: Six theoretical questions. The exam lasts 30 minutes. Evaluation criteria: one question = one point, 
without penalty. The minimum number of points for a positive outcome of the exam is 3, the maximum number of points is 
sixth. 
The final grade is determined by the total number of points: 0, 1, 2, 3, 4, 5 points - poor, 6 points - enough, 7 and 8 points - 
good, 9 and 10 points - very good, 11 and 12 points - excellent. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 
copies in 

the library 

Availability 
via other 

media  

Feil, L. : Theory of errors and adjustments ς first part. Manualia Universitatis Studiorum 
Zagrabiensis, Faculty of Geodesy University of Zagreb, ISBN 86-81465-01-5, Zagreb, 1989. (on 
Croatian) 

1       

Feil, L. : Theory of errors and adjustments ς second part. Manualia Universitatis Studiorum 
Zagrabiensis, Faculty of Geodesy University of Zagreb, ISBN 86-81465-02-3, Zagreb, 1990. (on 
Croatian) 

1       

wƻȌƛŏΣ bΦ Υ tǊƻŎŜǎǎƛƴƎ ƻŦ ƎŜodetic measurements. Manualia Universitatis Studiorum Zagrabiensis, 
Faculty of Geodesy University of Zagreb, ISBN 978-953-6082-10-0, Zagreb, 2007. (on Croatian) 

1       

wƻȌƛŏΣ bΦ Υ tǊƻŎŜǎǎƛƴƎ ƻŦ ƎŜƻŘŜǘƛŎ ƳŜŀǎǳǊŜƳŜƴǘǎΦ Faculty of Geodesy University of Zagreb, lectures 
in form of PPT presentations, Zagreb, 2007. (on Croatian) 

      yes 

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

wƻȌƛŏΣ bΦΥ /ƻǳǊǎŜ ƛƴǘŜǊƴŜǘ ǎƛǘŜΣ ǿǿǿнΦƎŜƻŦΦǳƴƛȊƎΦƘǊκϤƴǊƻȊƛŎκŀƻƎƳκΦ 
Klak, S. : Theory of errors and adjustments. II revised and updated edition., Faculty of Geodesy University of Zagreb, 
{ǾŜǳőƛƭƛǑƴŀ ƴŀƪƭŀŘŀ [ƛōŜǊΣ ½ŀƎǊŜōΣ мфусΦ (on Croatian) 
wƻȌƛŏΣ bΦ Υ Repetitoria and solved problems in theory of errors and adjustments. Manualia Universitatis Studiorum 
Zagrabiensis, Faculty of Geodesy University of Zagreb, ISBN 953-6082-00-4, Zagreb, 1993. (on Croatian) 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Recording of presence in the classroom during the teaching process. 
Check and recording the validity of making and delivery of all empirical exercises and projects. 
Test the knowledge and skills on the three colloquia during the teaching process. 
Testing of knowledge on the final exam, which includes a separate components of theoretical knowledge and empirical skills. 
Self-evaluation and students questioner. 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  Damir Medak 1.6. Year of the study programme II. 

1.2. Name of the course Databases 1.7. Credits (ECTS) 5 

1.3. Associate teachers 

Mario Miler 

5ǊŀȌŜƴ hŘƻōŀǑƛŏ 

Ela Vela-.ŀƎƛŏ 

1.8. Type of instruction (number of hours   
L + S + E + e-learning) 

60 (30P-30V) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Study of geodesy and geoinformatics, 

BSc 
1.9. Expected enrolment in the course 80 

1.5. Status of the course mandatory 
1.10. Level of application of e-learning  

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

1, 20% 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Students will acquire theoretical background and practical usage of contemporary databases in context of geodesy and 

geoinformatics. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

!ŎŎƻƳǇƭƛǎƘŜŘ ǘƘŜ ŎƻǳǊǎŜ αtǊƻƎǊŀƳƳƛƴƎάΦ 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Maintain topographic, cartographic, maritime and navigation, and land information systems, integrate and visualise spatial 

information. 

Use information technology in solving geodetic and geoinformation tasks. 

Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, and select proper 

procedures for their solution. 

Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 

based on the position, and the changes in regulations, norms and standards. 

 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 

define basic database concepts, 

differentiate relational. object, object-relational and deductive database models, 
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outcomes)  apply entity-relationship model on a concrete problem in fields of geodesy and geoinformatics, 

crate a database relational schema using the normal forms, 

explain database indexing, 

solve practical problems using SQL commands and functions. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Introduction, Course goals. Definitions of basic concepts. Motivation for Databases. 

Database Management System (DBMS). Three levels of abstraction. 

Entity Relationship Schema. Logical data models. 

Acces methods. Linear and binary searching. Data indexing. 

Entities and attributes. Primary and foreign keys. 

Relational model. Normal forms. 

Relational algebra. 

SQL-92: Data Definition Language, Data Manipulation Language. 

Multitable queries. Aggregation and grouping operations. 

Transactions. ACID conditions. 

Object databases. Encapsulation. Reusability. Inheritance. Polymorphism 

Extensions to relational model. Spatial extensions. OGC standards. 

Geometric data types and operations. 

Knowledge databases. Facts and rules. 

Prolog. NoSQL. 

2.6. Format of instruction: 

 lectures 
 seminars and workshops   
 exercises   
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments   
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)                

2.7. Comments: 

      

2.8. Student responsibilities       

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 

Class attendance       Research       Practical training       

Experimental work       Report              (other)       

Essay       Seminar essay              (other)       
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ECTS credits is equal to the ECTS 
value of the course )  

Tests 2 Oral exam 1        (other)       

Written exam 1 Project 1        (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

      

2.11. Required literature (available in 
the library and via other media)  

Title 

Number of 

copies in the 

library 

Availability via 

other media  

Neil Matthew, Richard Stones (2005): Beginning Databases with PostgresSQL, Apress. 1       

Richard Blum (2007): PostgreSQL 8 for Windows. Mc Graw Hill 1       

K.Douglas, S.Douglas (2003): PostgreSQL, Second edition. Developers Library 1       

                  

                  

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

      

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

      

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  WŜƭƪŀ .Ŝōŀƴ .Ǌƪƛŏ 1.6. Year of the study programme Second, 3rd semester 

1.2. Name of the course Differential Geometry  1.7. Credits (ECTS) 5 

1.3. Associate teachers Senior Lecturer ¿ŜƭƧƪŀ ¢ǳǘŜƪΣ a{Ŏ 
1.8. Type of instruction (number of 

hours L + S + E + e-learning) 
30 (L) + 30 (E) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Bachelor Study 
1.9. Expected enrolment in the 

course 
90 

1.5. Status of the course compulsory 

1.10. Level of application of e-
learning (level 1, 2, 3), 
percentage of online 
instruction (max. 20%) 

e-learning level: 2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
To recognize the mathematical and numerical skills acquired within the theory of curves and surfaces in the field of study. 
To use the mathematical and numerical skills acquired within the theory of curves and surfaces for solving problems in the 
field of study. 

2.2. Course enrolment requirements and 
entry competences required for the 
course  

Passed exams: Analytic geometry and linear algebra, Mathematical Analysis 
Course completed: Vector analysis 
Competencies required: vector algebra, analytic geometry, elementary functions, derivatives, partial derivatives, indefinite 
and definite integrals, differential equations of the first order, double integrals, vector analysis 
 

2.3. Learning outcomes at the level of the 
programme to which the course 
contributes  

¶ Understand mathematical methods and physical laws applied in geodesy and geoinformatics. 

¶ Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problems in the 
field of geodesy and geoinformatics.  

¶ Use information technology in solving geodetic and geoinformation tasks  

¶ Exercise appropriate judgements on the basis of performed calculation processing and interpretation of data obtained 
by means of surveying and its results. 

¶ Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related 
disciplines, and for the development of interest in lifelong learning and further professional education. 
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2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

¶ identify various forms of curve equations, calculate arc length, curvature and determine the associated vector fields; 
Identify and differentiate between types of second order surfaces; 

¶ analyze the second order surfaces with emphasis on the sphere and the ellipsoid of revolution: determine the 
parameter curves, the tangent plane and the normal vector to the surface; 

¶ determine the first fundamental form of the surface and use it to calculate arc length, surface area and angle between 
two curves on a surface; 

¶ determine the second fundamental form of the surface and use it for classifying points on the surface, calculating the 
normal, principal, Gaussian and mean curvature of the surface; 

¶ detect some special curves on surfaces (lines of curvature, asymptotic lines); 

¶ define the concept of the geodesic curvature along a curve on a surfaces and the term geodesic; calculate the geodesic 
curvature of parameter curves in order to identify whether it is a matter of geodesic coordinates; 

¶ pronounce the Theorema Egregium of Gauss; 

¶ distinguish and name types of mappings of surfaces according to the mapping invariants; 

¶ use a variety of tools for visualizing and solving problems related to the theory of curves and surfaces. 

2.5. Course content broken down in detail 
by weekly class schedule (syllabus) 

Basic concepts of vector algebra and vector analysis. 1h  
Representations of curves. 1h 
Arc length and re-parameterisation of a curve. 2h  
Moving trihedron. Curvature and torsion. Frenet-Serret formulas. 2h 
Concept of a surface: definition, parametric representation, coordinate patches, parameter curves. 2h  
Concept of a surface: the tangent plane and the normal vector to the surface. 2h 
Review of previous work. 1h 
1st preliminary exam 1h 
First fundamental form and its applications (arc length, surface area and angle between two curves on a surface). 2h 
Second fundamental form and its applications (normal curvature, types of points on the surface). 2h 
Asymptotic and principal directions and lines. Principal, Gaussian and mean curvature of the surface. 2h 
9ǳƭŜǊΩǎ ǘƘŜƻǊŜƳ ŀƴŘ 5ǳǇƛƴΩǎ ƛƴŘƛŎŀǘǊƛȄΦ мƘ 
Gauss-Weingarten equations and Christoffel symbols. The fundamental theorem of surfaces. 2h 
Review of previous work. 1h 
2nd preliminary exam 1h 
Geodesics (geodesic curvature, geodesic coordinates, arcs of minimum length) 3h 
Mappings of surfaces (Stereographic projection, Mercator projection) 2h 
Review of previous work. 1h 
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The final exam. 1h 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities Regular school attendance. Monitoring of e-learning. Writing tasks. Consultations (teacher / student assistant) 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS value 
of the course )  

Class attendance 
Requirement 

for the 
signature 

Research       Practical training       

Experimental 
work 

      Report       independent assignments  15% 

Essay       Seminar essay       interactive tasks 5% 

Tests 80% Oral exam optional       (other)       

Written exam 100% Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

50-61 credits  sufficient (2) 

62-74 credits  good (3) 

75-87 credits  very good (4) 

88-100 credits  
 

excellent (5) 
 

2.11. Required literature (available in the 
library and via other media)  

Title 
Number of copies in 

the library 
Availability via other 

media  

Beban Brkic, J.: Differential Geometry, Textbook for students (on the 
web), Faculty of Geodesy, Zagreb 2012 

 
http://e -

ucenje.geof.unizg.hr/ 

¿ŀǊƛƴŀŎ-CǊŀƴőǳƭŀΣ .ΦΣ Differential Geometry, Workbook and 
RepetitoriumΣ ~ƪƻƭǎƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜōΣ мффл όƳǳƭǘƛǇƭŜ ŜŘƛǘƛƻƴǎύ 

some ten  

9ƭŜȊƻǾƛŏΣ bΦΥ Linear Algebra, Element, Zagreb, 1995 (multiple editions)        

        

                  

http://e-ucenje.geof.unizg.hr/
http://e-ucenje.geof.unizg.hr/
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2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

Gray, A., Modern Differential Geometry of Curver and Surfaces With Mathematica, CRS Press, Boston, London, 1998. 
Seymour, Lipschutz, Differential Geometry, Schaum's Outline Series, McGraw-Hill Book company, New York 1969. 
IT-project: www.grad.hr/itproject_math/Links/webmath/index.html 
On-line mathematical encyclopedia: MathWorldWolfram 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Class attendance. In revising during lectures. Solving tasks during exercises. Activity on the system for e-learning. Individual 
assignment. Interactive tasks. Consultations attendance. Preliminary exams. Exams. 
The implementation of a single university Questionnaire for evaluating teachers prescribed by the Senate. 

2.14. Other (as the proposer wishes to 
add) 

      

 

http://www.grad.hr/itproject_math/Links/webmath/index.html
http://mathworld.wolfram.com/
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1. GENERAL INFORMATION 

1.1.  Course teacher  Vlado Cetl 1.6. Year of the study programme 2. 

1.2. Name of the course Geodetic Plans 1.7. Credits (ECTS) 5.0 

1.3. Associate teachers 
[ƻǊƛǎ wŜŘƻǾƴƛƪƻǾƛŏ 
LǾŀ !ƭƛǑƛŏ 

1.8. Type of instruction (number of hours L 
+ S + E + e-learning) 

30L+30E 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate 1.9. Expected enrolment in the course 80-90 

1.5. Status of the course Mandatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
The objective of the course is to provide teoretical and practical knowledge and skills in geodetic plans, cadastral maps, 
topographical maps and digital geodtic plans 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

Completed course: Land Surveying 
Passed course: Engineering Graphics in Geodesy and Geoinfromatics 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data 
Prepare geodetic documents needed to establish and maintain cadastral records and land registry, as well as the documents 
for engineering works 
Make plans, maps and related presentations using modern methods and technologies on the basis of measured data and 
other sources 
Determine and interpret the size, properties and relations of objects in space on the basis of measured data, spatial 
databases, plans and maps 
Prepare official public documents, reports, graphic and cartographic presentations using the surveying results related to 
objects in space 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

Distinguish analogue plans with regard to scale, projection and their quality 
Explain the causes of the different cadastral maps in the Republic of Croatia and the consequences of that 
Craete a cadastral map and calculate the area of cadastral parcels by different methods 
Clarify what affects the accuracy of the surfaces on the (analog) cadastral maps 
Describe how relief is represented on geodtic plans and what influence the accuracy of it 
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Create and interpret height (altitude) representation of terrain  
Distinguish digital cadastral maps made by different methods 
Explain the rules of presentation of geodetic plans available through web services (portrayals) 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1. Geodetic plans and their division. The main elements of the geodetic plan. Selection of scale. 
2. Creation of geodetic plans 
3. Projection and divison on sheets. Content and margin of plan. 
4. Standrads and quality of plan. 
5. Cadastral maps 
6. Methods for area calculations. 
7. Topographic maps 
8. Preliminary exam 
9. Relief and representation on plans. Interpolation of contour lines. Characteristics of contour lines. Equidistance of contour 
lines 
10. Geometric accuracy of geodetic plans. Accuracy of measurements on geodetic plan 
11. Digital geodetic plans 
12. Characteristics of digital geodetic plans and representation (portrayal) 
13. Geodetic plans via web services 
14. Applications of geodetic plans 
15. Preliminary exam 
 
During exercises, students are working on concrete projects, whichis a prerequisite for a preliminary exam 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities Regular attendance of more than 70% lectures and 70% exercises. Completition of the project on the exercises 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 

Class attendance 1.5 Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 1.0 Oral exam 1.0       (other)       
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value of the course )  Written exam 1.0 Project 0.5       (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

During the semester, two preliminary exams are organized. Preliminary exams consist of practical computing tasks and 
theoretical questions. Students who pass both exams are exempted from the exam 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

¿ƛǾƪƻǾƛŏΣ LΦ όмфуоύΥ ¢ƻǇƻƎǊŀŦǎƪƛ ǇƭŀƴƻǾƛΣ bŀǳőƴŀ ƪƴƧƛƎŀΣ .ŜƻƎǊŀŘ  10       

LǾƪƻǾƛŏΣ aΦΥ DŜƻŘŜǘƛŎ tƭŀƴǎΣ LƴǘŜǊƴŀƭ ǎŎǊƛǇǘ       online 

Online course materials on e-learning system       online 

                  

                  

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

Christine Andrae, Christian Graul, Martin Over, Alexander Zipf: Web Portrayal Services. Wichmann 2011 
Standards and specifications 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

In accordance with the Quality Policy and Quality Manual, University of Zagreb and the quality assurance system of the 
Faculty 
Survey evaluation of subjects and teachers. Self-evaluation of teachers 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  aǊŀƻǾƛŏΣ .Ǌŀƴƪŀ 1.6. Year of the study programme II. 

1.2. Name of the course Information Society 1.7. Credits (ECTS) 3 

1.3. Associate teachers  
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
30 (15 L + 15 S) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate, third semester 1.9. Expected enrolment in the course 90 

1.5. Status of the course obligatory 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

level 2 of e-learning 

2. COUSE DESCRIPTION 

2.1. Course objectives 

The course aims to help students of technical science to understand fundamentals of Information and Informational Society 
by learning from practical examples. The course aims to connect students and their future employers immediately ς through 
the process of teaching. 
 

2.2. Course enrolment requirements and 
entry competences required for the 
course  

      

2.3. Learning outcomes at the level of the 
programme to which the course 
contributes  

Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection. 
 
Demonstrate competences in real estate registers and interests in real estates, understand land development measures and 
methods of land evaluation. 
Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, the 
regulations related to copy right, publishing and exchange of spatial data. 
Use information technology in solving geodetic and geoinformation tasks. 
Communicate the results obtained by means of geodesy and geoinformation to clients and experts of geodetic and other 
related professions. 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
based on the position, and the changes in regulations, norms and standards. 
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Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 
and for the development of interest in lifelong learning and further professional education. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

Demonstrate competence in making contact with the employers in the field of geodesy and geoinformatics, identify the 
principal stakeholders in the geodetic sector, and describe the ways of their organising and communication practices 
including the levels of hierarchy and authority. 
 
Understand how, at what speed and in what ways the stakeholders in geodetic companies and institutions adjust their 
practices to the global trends that profession seems to be faced with and to the requirements of modern corporate 
governance, and identify the factors influencing the career paths of the young engineers. 
 
Make presentation about critical stakeholders in geodesy and geoinformatics ς companies, institutions in Croatia, 
international organisations and media, and write a critical essay about the topics. 
 
Understand a concept of the learning organisation in geodesy and geoinformatics.  
 
Analyse and interpret the phases of introduction and implementation of information and communication technology in the 
geodetic companies and institutions, and compare the trends in the Croatian geodesy to the world trends, make critical 
evaluation of each phase. 
 
Understand the requirement posed by the EU Directives in reference to the transparency of financial reporting as well as the 
process of accommodation of geodetic companies and institutions to international legal and business standards. 
 
Understand the importance of accountable handling with business information in accordance with international ethical 
standards and ethical standards of the European Union.  
 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Course Content ς Lectures (by weekly class schedule ς 15 hours) 
 
0. Course Organisation - Basic instructions and guidelines about teaching, e-learning, course content, student responsibilities 
and rights, grading and evaluating student work in class and the final exam. 
1. Epistemology of Information Systems ς Information society and network society. Information ς semantics and etimology of 
the word. The purpose of designing information systems. The advantages of network design.  
2. Epistemology of Information Systems - A conceptual model of open system solutions. Knowledge construction: datum, 
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information, knowledge, agency. Virtual organisation.  
3. Epistemology of Information Systems ς α! ŘƛƎƛǘŀƭ ƴŜǊǾƻǳǎ ǎȅǎǘŜƳάΣ αǿŜō ǿƻǊƪǎǘȅƭŜάΣ αǿŜō ƭƛŦŜ ǎǘȅƭŜάΦ 
4. Epistemology of Information Systems ς The networking logic of the information era. Knowledge creating company. The 
new system of wealth production.  
5. Computers and the human mind - Emotional management. Managing mental models: 1. Mobilization/Allocation, 2. 
Simulation, 3. Communication, 4. Identification. Towards new mental models in cyber space. The modes of learning in virtual 
communities. An electronically produced text. 
6. Computers and the Human Mind - Methodology of use of language in virtual on-line communities. A concept of speech as 
dialogue. The relevance of Bakhtin's speech theory for cyber space discourse. 
7. Computers and the Human Mind - Towards a new theory of subjectivity in the digital era. R. Penrose: A search for the 
missing science of consciousness: Genuine intelligence and genuine understanding.  
8. Data Mining ς A key for pro-aktive, knowledge driven decisions. The basic characteristics of data mining tools. The 
innovativeness of data mining techniques. The role of data mining tools in post-Enron era. 
9. Data Mining ς Ethical issues related to knowledge construction in the technical environment. Techno-optimists and 
techno-pessimists. The future of the data mining techniques. 
10. The Global Processes ς The basic characteristics of the phenomenon of globalization. The networking logic of globality. 
The role of international organizations. 
11. The Global Processes ς The new monetarism. Money manager capitalism. The processes od deindustrialization.  
12. The Global Corporations ς Corporations in the age of globality. Types of multinational corporations: Ethnocentric 
multinational corporations. Polycentric multinational corporations. Geocentric multinational corporations.  
13. The Global Corporations ς Strategies of International Business. What should go right in MNC - host country relationships? 
What often goes wrong in MNCs ς host countries relationships? Means and purposes of the corporate network. 
Course Content ς Seminars and student practical work in the field (by weekly class schedule ς 15 hours) 
 
During their seminar work students keep analysing the stakeholders in the geodesy and geoinformatics ς companies, 
institutions in Croatia, international organisations and media. In every moment, it is important to know: Where are you? Who 
you are doing business with? The work aims:  

1. To learn something useful from practical examples. 
2. To hear an interesting geodetic story and use it to compile teaching material. 
3. To learn how to follow competitors. 
4. The project promotes the values of work and personal engagements towards success. 
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The profile of a stakeholder should contain: 

1. General data about stakeholder and the history. 
2. Technical image of the company. 
3. Analysis of standardized financial reports of the company. 
4. Form of business organisation ς organisational design and how it has been changed in 

certain period.  
5. Interview with stakeholders. 

 
The profile consists of two parts : 

1. Presentation. 
2. Essay ς comments and analysis of collected data. 
 

This part of our teaching activity is related to the process of making our students acquainted with the demands of the 
European Union related to the transparency of business performed by legal and natural persons, as well as with the efforts 
made in geodesy in the processes of harmonizing the Croatian business and legal environment with those in the European 
Union, and with the international standards of financial business.  
 
The function of the essay is to turn the data ς images, numerical and textual data into a story with figures, plot and action. 
The students should answer to basic questions: 

1.  What the companies in geodesy are dealing with?  
2. What is the factor of success in geodesy?  

The individual approach and creativity are highly valued in writing an essay 
Work phases 
1. PHASE: Students have selected the stakeholders being the subject of their project research on their own. First, they had to 
suggest a few stakeholders (up to 5) out of each category ς company, institution, international organisation and medium, 
regardless of the fact whether they already knew something about them or found out the information by searching web 
pages.  
2. PHASE : Students were divided into working teams allowed to group themselves on their own. In this way, there were 41 
working teams formed out of 83 students.  
3. PHASE: The stakeholders were finally selected. Each students team could process one stakeholder, so that 41 teams finally 
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made 42 profiles. One team worked comparatively on researching two stakeholders (two geodetic companies).  
4. PHASE: Students had to study by means of web pages the way in which a stakeholder was presented and then periodically 
report about it at seminar sessions.  
5. PHASE: Students had to make a questionnaire for the observed stakeholder. They were allowed to ask the questions first 
ǘƘŀǘ ǘƘŜȅ ŦƻǳƴŘ Ƴƻǎǘ ƛƴǘŜǊŜǎǘƛƴƎΦ ¢ƘŜ ǉǳŜǎǘƛƻƴǎ ŦǊƻƳ ǎǘǳŘŜƴǘǎΩ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎ ǿŜǊŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ ŘƛǎŎǳǎǎŜŘ ŀǘ ǎŜƳƛƴŀǊ 
sessions. Based on suggestions given by the colleagues from other teams, some questions were modified, and some 
supplemented.  
 
6. PHASE: Students had to analyse the financial reports of the observed stakeholders on the web pages of FINA. Those 
students who had international organisations as the objects of their research, contacted directly their stakeholders. The 
students who selected the institution in Croatia as their stakeholder collected the data in practical work guided their teacher.  
7. PHASE: The analysis of the financial business of stakeholders. After the students had collected the data, they were able to 
ŀƴŀƭȅǎŜ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ōŀƭŀƴŎŜ ǎƘŜŜǘ ŀƭƻƴŜ ŀǘ ǘƘŜ ǎŜƳƛƴŀǊ ǎŜǎǎƛƻƴǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ŀŎǘƛǾƛǘƛŜǎ ƻŦ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎ ƛƴ 
the budget of the City of Zagreb, the stakeholders in the state budget, and the financing of international organisations.  
8. PHASE: Students contacted directly the stakeholders and arranged a meeting at the physical location of the stakeholder, 
when it was possible. The students contacted the stakeholders at distant locations by phone or e-mail. In this work phase, 
the interviews with stakeholders were done.  
9. PHASE: The teams presented their analyses of collected data in front of their colleagues.  
10. PHASE: Two assignments were created in the e-learning environment of the course.  

ü First assignment:  
 The students needed to visit the web page of FINA register of public reports, study the balance sheets of the most 
successful entrepreneurs in 2012 and compare them with the balances of the business subject whose business they 
ƳƻƴƛǘƻǊŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ ǘŀǎƪ {ǘŀƪŜƘƻƭŘŜǊΩǎ ǇǊƻŦƛƭŜ ƛƴ ƎŜƻŘŜǎȅ  

ü Second assignment:  
 During the seminar session, there was a discussion pro et contra opened about the public report on financial results 
of the company. The basic questions were focused on the usage of financial reports, why the financial reports should be read 
and whether the financial reports should be public. 
11. PHASE: The working teams handed their presentations and essays to their teacher in digital and analogous forms. Their 
work resulted in the creation of 41 teaching materials about 42 stakeholders in geodesy.  
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2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities 

Create a stakeholder's profile in geodetic sector by student's own choice ς company, institution, international organisation, 
media.  
Obligatory class attendance of 70% lectures. 
Obligatory class attendance of 70% seminars. 
Obligatory two Moodle E-tests. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 0.5 Research       Practical training       

Experimental work       Report             (other)       

Essay 0.5 Seminar essay 0.5       (other)       

Tests 0.5 Oral exam 0.5       (other)       

Written exam 0.5 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Written and oral exam, and two E-tests. 
Prerequisities for teacher's signature and partial immunity of the final exam  
 
Prerequisities for teacher's signature  
- minimum class attendance of 70%  
- To make a stakeholder's profile in geodetic sector ς seminar presentation and essay 
- Two Moodle E-tests. 
 
Immunity of written exam 
-Student must pass both Moodle E-tests (2 to 5 rating) 
-Presentation  
-Essay 
-Regular class attendance ς lectures and seminars 
 
Immunity of oral exam 
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- Student must pass both E-tests (4 to 5 rating) 
-Presentation ς rating 4 to 5 
-Essay 
-Regular class attendance ς lectures and seminars 
 

2.11. Required literature (available in the 
library and via other media)  

Title 
Number of copies in 

the library 
Availability via 
other media  

aǊŀƻǾƛŏΣ .ΦΣόнлмлΦύ Dƭƻōŀƭƴƛ ƴƻǾŀŎΣ tƻƭƛǘƛőƪŀ ǳǾƧŜǘƻǾŀƴƻǎǘ ŦƛƴŀƴŎƛƧǎƪŜ ƛƴŦƻǊƳŀŎƛƧŜΣ 
SKD Prosvjeta, Zagreb. 
MraoviŏΣ B., (1995.) Pobjednici i gubitnici, Organizacijske implikacije tehnoloǑkoga 
razvoja, Zagreb: Nakladni Zavod Globus - 383 pages  

Available in the 
libraries of the city of 
Zagreb and other 
Croatian libraries 

      

aǊŀƻǾƛŏΣ .ΦΣ ¦ǾƻŘ ǳ ƛƴŦƻǊƳŀŎƛƧǎƪƻ ŘǊǳǑǘǾƻΣ 9-Lectures and Seminars, Moodle, 
Faculty of Geodesy 

 Moodle       

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

Castells, M. (2000.) LƴŦƻǊƳŀŎƛƧǎƪƻ ŘƻōŀΥ ŜƪƻƴƻƳƛƧŀΣ ŘǊǳǑǘǾƻ ƛ ƪǳƭǘǳǊŀΣ {ǾΦ LΥ ¦ǎǇƻƴ ƳǊŜȌƴƻƎ ŘǊǳǑǘǾŀ, Zagreb: Golden 
marketing.  
Castells, M. (2000.) LƴŦƻǊƳŀŎƛƧǎƪƻ ŘƻōŀΥ ŜƪƻƴƻƳƛƧŀΣ ŘǊǳǑǘǾƻ ƛ ƪǳƭǘǳǊŀΣ {ǾΦ нΥ aƻŏ ƛŘŜƴǘƛǘŜǘŀ, Zagreb: Golden marketing.  
Castells, M. (2000.) LƴŦƻǊƳŀŎƛƧǎƪƻ ŘƻōŀΥ ŜƪƻƴƻƳƛƧŀΣ ŘǊǳǑǘǾƻ ƛ ƪǳƭǘǳǊŀΣ {ǾΦ оΥ YǊŀƧ ǘƛǎǳŏƭƧŜŏŀ, Zagreb: Golden marketing.  
aǊŀƻǾƛŏΣ .Φ όмффсΦύ tƻōƧŜŘƴƛŎƛ ƛ ƎǳōƛǘƴƛŎƛΣ hǊƎŀƴƛȊŀŎƛƧǎƪŜ ƛƳǇƭƛƪŀŎƛƧŜ ǘŜƘƴƻƭƻǑƪƻƎŀ ǊŀȊǾƻƧŀΣ Zagreb: Globus.  
aŜǎŀǊƛŏΣ aΦ όнллпΦύ Civilizacija, danas i sutra, Obrisi alternativnih svjetonazora. I., II., ½ŀƎǊŜōΥ L¢t ~ƪƻǊǇƛƻƴΦ  
Kalanj, R. (2004.) Globalizacija i postmodernitetΣ ½ŀƎǊŜōΥ tƻƭƛǘƛőƪŀ ƪǳƭǘǳǊŀΦ  
Radovan, M. (1989,) Projektiranje informacijskih sistema, Zagreb: Informator.  
tŀƴƛŀƴΣ ¿Φ όнллм.) Kontrola i revizija informacijskih sustava, Zagreb: Sinergija.  
Weihrich, H., Koontz, H. (1994.) aŜƴŀŘȌƳŜƴǘ, Poglavlje 21 "Tehnike kontrole i informacijske tehnologije" Deseto izdanje, 
Zagreb: MATE.  
¿ǳƎƛŏΣ ½Φ όмфууΦύ LƴŦƻǊƳŀŎƛƧǎƪƻ ŘǊǳǑǘǾƻΣ bƻǾŀ ǇŀǊŀŘƛƎma, Beograd: Kairos.  
Prelog, N. (1992.) tƻƎƭŜŘ ƪǊƻȊ ŜƪǊŀƴΣ ±ƻŘƛő ǳ ƛƴŦƻǊƳŀŎƛƧǎƪƻ ŘǊǳǑǘǾƻΣ ½ŀƎǊŜōΥ 5wLtΣ .ƛōƭƛƻǘŜƪŀ LƴŦƻǊƳŀŎƛƧǎƪƻ ŘǊǳǑǘǾƻΦ  
5ǊŀƎƛőŜǾƛŏΣ !Φ όмффпΦύ tƻƭƛǘƛőƪŀ ŜƪƻƴƻƳƛƧŀ ƛƴŦƻǊƳŀŎƛƧǎƪƻƎ ŘǊǳǑǘǾŀΣ ±ŀǊŀȌŘƛƴΥ .ƛōƭƛƻǘŜƪŀ ǳŘȌōŜƴƛŎƛΦ  
Sassen, S. (2003.) tǊƻǘǳƎŜƻƎǊŀŦƛƧŜ ƎƭƻōŀƭƛȊŀŎƛƧŜΣ ¢ŜƻǊƛƧǎƪƛ ƛ ŜƳǇƛǊƛƧǎƪƛ ŜƭŜƳŜƴǘƛ ǳ ƛȊǳőŀǾŀƴƧǳ ƎƭƻōŀƭƛȊŀŎƛƧŜ, Zagreb: Multimedija.  
Alexander, C. J., Pal, L. A. (2001.) YǳƭǘǳǊŜ ƛƴǘŜǊƴŜǘŀΣ ±ƛǊǘǳŀƭƴƛ ǇǊƻǎǘƻǊƛΣ ǎǘǾŀǊƴŜ ǇƻǾƛƧŜǎǘƛ ƛ ȌƛǾǳŏŀ ǘƛƧŜƭŀ, Zagreb: Naklada Jesenski 
i Turk.  
Levinson, P. (2001.) 5ƛƎƛǘŀƭƴƛ aŎ[ǳƘŀƴΣ ±ƻŘƛő Ȋŀ ƴƻǾƻ Řƻōŀ, Zagreb: Izvori. 2  
Castells, M. (2003.) LƴǘŜǊƴŜǘ DŀƭŀƪǎƛƧŀΣ wŀȊƳƛǑƭƧŀƴƧŀ ƻ ƛƴǘŜǊƴŜǘǳΣ ǇƻǎƭƻǾŀƴƧǳ ƛ ŘǊǳǑǘǾǳ, Zagreb: Naklada Jesenski i Turk.  
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{ǳǑŀƴƧΣ ½Φ όнллрΦύ Organizacijska klima i kultura, Jastrebarsko: Slap.  
Buble, M. (2006.) Metodika projektiranja organizacije, Zagreb: Sinergija.  
WǳǑƛŏΣ .Φ όмффмΦύ Prilagodljiva organizacija, Zagreb: Ekonomski institut Zagreb.  
Jurina, M. (1994.) wǳƪƻǾƻŚŜƴƧŜ ƛ ƻǊƎŀƴƛȊŀŎƛƧǎƪƻ ǇƻƴŀǑŀƴƧŜ, Zagreb: Ministarstvo unutarnjih poslova Republike Hrvatske.  
Sikavica, P., Novak, M. (1999.) Poslovna organizacija, Zagreb: Informator. 
 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

- continuous monitoring of student knowledge 
 
Rating 
Continuous via project tasks: 
Written 
- Writing essays based on prescribed literature 
- Writing essyas based on itelligent search of websites 
- Writing critical essays 
- Making seminar presentations 
- Written exam 
 
Oral 
- Public presentation of seminar work in lecturing room 
- Oral exam 
 
Electronic media 
Analysing websites 
 
The final exam is written and oral. 
 

2.14. Other (as the proposer wishes to 
add) 

Student is expected to accept and respect the principles of academic honesty and integrity prescribed and regulated by the 
Ethical codex of the University of Zagreb (document available at: www.unizg.hr). In a lecturing room student is allowed to 
express his/her opinion in a tolerant and open minded way.  

http://www.unizg.hr/
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1. GENERAL INFORMATION 

1.1.  Course teacher  ¢ŀǘƧŀƴŀ WƻǎƛǇƻǾƛŏ 1.6. Year of the study programme 2 

1.2. Name of the course Foundations of Land Registration Law 1.7. Credits (ECTS) 2 

1.3. Associate teachers       
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
30L+5e-learning 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course 85 

1.5. Status of the course obligational 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Learn the basics of the legal system. Gaining knowledge of the basics of real rights. Acquisition of theoretical and practical 
knowledge on the concept, functions and composition of the land registry with an independent ability to search land registry. 
Knowing types of entries and terms for land registration entries. Knowledge of the procedural rules. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

      

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding: 
Demonstrate competences in real estate registers and interests in real estates, understand land development measures and 
methods of land evaluation. 
Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, the 
regulations related to copy right, publishing and exchange of spatial data.Learning skills and ethics 
Learning and ethical skills 
Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 
and for the development of interest in lifelong learning and further professional education. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

After successfully mastering the course students will be able to: 
- Explain the basics of the Croatian legal system, especially the position of the rights on land under civil law, 
- Define and explain the concept of ownership and limited real rights (easements, real burdens, right to build and lien), 
- Define and explain the concept of land registry and cadastre as well as their connection, 
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- Explain the composition of the land register, 
- Enumerate and explain the types of land registration entries, 
- Explain the basics of the land law proceedings, 
- Enumerate and define specific land registration procedures, 
- Define and explain the basics of the establishment, amendment, renewal and conversion of the land books. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

29.09.2014.- Organization of teaching and points of tests, the publication of results, the principle of colloquia.) 
Introductory lecture. The concept of real and land rights; legal sources and position in the legal system. 
06.10.2014.- Objects. Term and types of real rights. Ownership. 
13.10.2014.-Limited real rights 
20.10.2014.-Limited real rights-sequel. 
27.10.2014.-Term characteristics of the land register. Functions of land registry. 
03.11.2014.-Ratio Cadastre and Land; maintenance approvals cadastre and land registry. 
10.11.2014.-Establishment, renewal, conversion of the land books; subtraction and addition. 
17.11.2014.-Composition of the land register. Composition EDP Land Registry. 
24.11.2014.-Land registry entries (the subject, the general assumption) .The main entry. 
01.12.2014.-Pre-registration. 
08.12.2014.-Recordation. 
15.12.2014.-Land procedure (first part). 
12.01.2015.-Land procedure (second part). 
19.01.2015.- Land procedure (third part). 
 + 3 colloquia outside the timetable 
+ Parallel conduct classes through the system for e-learning 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities       

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 

Class attendance       Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       
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ECTS credits is equal to the ECTS 
value of the course )  

Tests 2 Oral exam             (other)       

Written exam 2 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

      

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

WƻǎƛǇƻǾƛŏΣ ¢ΦΥ ½ŜƳƭƧƛǑƴƻƪƴƧƛȌƴƻ ǇǊŀǾƻΣ LƴŦƻǊƳŀǘƻǊΣ ½ŀƎǊŜōΣ нллм             

Gavella, N. i dr, Stvarno pravo 1, Narodne Novine Zagreb, 2007.             

YƭŀǊƛŏΣ tΦΣ ±ŜŘǊƛǑΣ aΦΥ DǊŀŚŀƴǎƪƻ ǇǊŀǾƻΣ мпΦ ƛȊŘŀƴƧŜΤ bŀǊodne Novine 2014.             

Relevant regulations: Property Act (NN NN 91/96, 68/98, 137/99, 22/00, 73/00, 
129/00, 114/01, 79/06, 141/06, 146/08, 38/09, 153/09, 143/12), Land Registration Act 
(NN 91/96, 68/98, 137/99, 114/01, 100/04, 107/07, 152/08, 126/10, 55/13, 60/13) 

            

Other materials made for students available on e-learning moodle platform.             

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

      

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Regular monitoring of students' knowledge by means of tests (3). 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  .ƛǎŜǊƪŀ Cǳőƪŀƴ 5ǊȌƛŏ 1.6. Year of the study programme 2. 

1.2. Name of the course English in Geodesy  1.7. Credits (ECTS) 3 

1.3. Associate teachers       
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
L15 + S15 + e-learning  

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate  1.9. Expected enrolment in the course 50 

1.5. Status of the course Optional 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 

Expanding professional vocabulary  
Developing the skills in discussing professional topics  
Translation techniques  
Writing shorter works about professional topics  
Independent presentation in English related to professional problems 
Learning about the differences between the professional and standard English language  

2.2. Course enrolment requirements 
and entry competences required for 
the course  

Passed examination in Basics of English for Special Purposes  

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection.  
Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, the 
regulations related to copy right, publishing and exchange of spatial data. 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
based on the position, and the changes in regulations, norms and standards. 
Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 
and for the development of interest in lifelong learning and further professional education. 
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2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

  Develop intercultural and communication skills  
 
-Develop strategies for the participation in conversations within the professional frame using acquired professional 
vocabulary in English  
 
-Develop skill of understanding, speaking and writing in English for special purposes  
 
-Develop productive application of language for special purposes  
 
-Develop and improve the skills of interpreting English speaking and written contents  
 
-Develop strategies of independent learning  
     

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Selected texts intended for achieving the goals in learning English for special purposes in the following areas:  
 
- Land registry  
 
- Cadastre  
 
-Difference between land registry in Croatia and in English speaking countries  
- Topographic survey  
 
- Construction survey  
 
- Employment of surveyors  
 
- Writing job applications  
      

2.6. Format of instruction: 

 lectures YES  
 seminars and workshops  
 exercises  
 on line in entirety 

 independent assignments YES  
 multimedia and the internet YES  
 laboratory 
 work with mentor 

2.7. Comments: 
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 blended e-learning YES  
 field work 

       (other)  

2.8. Student responsibilities 

 Regular class attendance  
 
Interactive participation in teaching and learning process  
Writing homeworks  
 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance       Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 1 Oral exam 1       (other)       

Written exam 1 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Students can take two mid-term exams. The students who pass both mid-term exams are exempt from taking the final 
examination.  
 
The final examination is taken by the students who have not been grade positively on the basis of the points collected in the 
mid-term exams. The final examination consists of written and oral part. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Cǳőƪŀƴ 5ǊȌƛŏΣ .Φ Υ ¢ŜŎƘƴƛŎŀƭ 9ƴƎǎƭƛƘ ƛƴ {ǳǊǾŜȅƛƴƎ ŀƴŘ DŜƻŘŜǎȅΣ CŀŎǳƭǘȅ ƻŦ DŜƻŘŜǎȅΣ 
Zagreb 2001 

            

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

      

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Student survey  

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  .ƛǎŜǊƪŀ Cǳőƪŀƴ 5ǊȌƛŏ 1.6. Year of the study programme 2. 

1.2. Name of the course German in Geodesy  1.7. Credits (ECTS) 3 

1.3. Associate teachers       
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
L15 + S15 + e-learning  

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate  1.9. Expected enrolment in the course 10 

1.5. Status of the course Optional 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 

Expanding professional vocabulary  
Developing the skills in discussing professional topics  
Translation techniques  
Writing shorter works about professional topics  
Independent presentation in German related to professional problems 
Learning about the differences between the professional and standard German language  

2.2. Course enrolment requirements 
and entry competences required for 
the course  

Passed examination in Basics of German for Special Purposes  

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 
systems, methods and technologies of measurement and spatial data collection.  
Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, the 
regulations related to copy right, publishing and exchange of spatial data. 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 
based on the position, and the changes in regulations, norms and standards. 
Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 
and for the development of interest in lifelong learning and further professional education. 
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2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

  Develop intercultural and communication skills  
 
-Develop strategies for the participation in conversations within the professional frame using acquired professional 
vocabulary in German  
 
-Develop skill of understanding, speaking and writing in German for special purposes  
 
-Develop productive application of language for special purposes  
 
-Develop and improve the skills of interpreting German speaking and written contents  
 
-Develop strategies of independent learning  
     

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Selected texts intended for achieving the goals in learning German for special purposes in the following areas:  
 
- Land registry  
 
- Cadastre  
 
-Difference between land registry in Croatia and in German speaking countries  
- Topographic survey  
 
- Construction survey  
 
- Employment of surveyors  
 
- Writing job applications  
      

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 

 independent assignments 
 multimedia and the internet 
 laboratory 
 work with mentor 

2.7. Comments: 
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 blended e-learning 
 field work 

       (other)  

2.8. Student responsibilities 

 Regular class attendance  
 
Interactive participation in teaching and learning process  
Writing homeworks  
 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance       Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 1 Oral exam 1       (other)       

Written exam 1 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Students can take two mid-term exams. The students who pass both mid-term exams are exempt from taking the final 
examination.  
 
The final examination is taken by the students who have not been grade positively on the basis of the points collected in the 
mid-term exams. The final examination consists of written and oral part. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Selected by a teacher (tailored courses)             

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

      

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Student survey  

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  aǊŀƻǾƛŏΣ .Ǌŀƴƪŀ 1.6. Year of the study programme II. 

1.2. Name of the course Business Communication 1.7. Credits (ECTS) 3 

1.3. Associate teachers 
 1.8. Type of instruction (number of hours   

L + S + E + e-learning) 
30 (15 L + 15 S) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate, third semester 
1.9. Expected enrolment in the course 

90 

1.5. Status of the course 
optional 1.10. Level of application of e-learning  

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

level 2 of e-learning 

2. COUSE DESCRIPTION 

2.1. Course objectives 

¢ƘŜ ŎƻǳǊǎŜ ŀƛƳǎ ǘƻ ƛƳǇǊƻǾŜ ƻǳǊ ǎǘǳŘŜƴǘǎΩ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎƪƛƭƭǎ ōƻǘƘ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜƛǊ ŎƻƭƭŜŀƎǳŜǎ ŀƴŘ ǘƘŜ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ 

general public. The students are given an opportunity to learn the basic principles and practice of communication at work in 

geodetic company and institution. The course is also aimed at future engineers who want to make sense of communication in 

their everyday working lives i.e. to help in running a small business, to improve their efficiency at work, or to make the 

administrative side of their job easier and clearer. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

      

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in measuring 

systems, methods and technologies of measurement and spatial data collection. 

 

Demonstrate competences in real estate registers and interests in real estates, understand land development measures and 

methods of land evaluation. 

Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, the 

regulations related to copy right, publishing and exchange of spatial data. 
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Use information technology in solving geodetic and geoinformation tasks. 

Communicate the results obtained by means of geodesy and geoinformation to clients and experts of geodetic and other 

related professions. 

Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services 

based on the position, and the changes in regulations, norms and standards. 

Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related disciplines, 

and for the development of interest in lifelong learning and further professional education. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

Demonstrate the importance of effective communication and of selecting the appropriate medium to achieve the desired 

result in geodesy and geoinformatics. 

Outline the effects of information technology on communication. 

Understand the importance of company reputation. 

Understand the importance of communication in business and engineering careers. 

List the factors which help the business person to decide which kind of communication to use. 

Explain the function of intelligent search of websites. 

Explain effective use of information and communication technology in the process of communication within the work place. 

Identify the main kinds of communication and the areas of their application in geodesy and geoinformatics. 

Analyse the communication models. 

Describe principles and practice of successful communication in geodetic company and institution. 
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Explain the communication cycle in geodetic company and institution. 

Understand organisation and the conduct of meetings in geodetic company and institution. 

Understand barriers to communication. 

Understand communication within the work place. 

Understand the importance of good public relations. 

Demonstrate competence in making an effective oral presentation. 

Demonstrate competence in making visual and written communication. 

Understand strategies and tactics in the negotiating process. 

Understand cultural differences in business communication. 

Demonstrate competence in making contact with the employers, clients and colleagues and the proper use of communication 

in business both in Croatia and abroad. 

Demonstrate competence in making written and oral interview with the stakeholders in geodesy and geoinformatics at their 

work places. 

 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Course Content ς Lectures (by weekly class schedule ς 15 hours) 

 

0. Course Organisation - Basic instructions and guidelines about teaching, e-learning, course content, student responsibilities 

and rights, grading and evaluating student work in class and the final exam. 

1. The process of communication ς Kinds of communication. Social communication. Network communication. Working with 
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people. Business communication. The importance of business communication for a company. 

2. Principles and practice of business communication in geodetic companies  -  Content analyses of documentation which 
illustrate the ways and models of communication in geodetic sector ς examples collected by students: Cadastre, Land registry, 
State Geodetic Administration. 

3. Communication in public relations  ς The communication channel. Kinds of communication: written, oral and visual. 
Choosing the medium. Handling the awkward customer. 

4.  Communication and Information Technology  ς Network communication ς advantages and disadvantages. Tools and 
techniques of marketing. Advertising. 

5. Electronic data and confidentiality   - Data storage and retrieval. Electronic conferencing.  

6. Communication within the work place    -  The communication cycle. Phases of the communication cycle. Forms of written 
communication. Forms of oral communication.  

7.  Types of meetings   - The role and rules of a committee. Organization and conduct of meetings. Report writing. Short or 
routine reports. Longer or special reports. 

8. The communication cycle in small company  ς Horizontal and vertical communication. Writing business letters. Analysis of 
the websites of geodetic companies. Analysis of CEOs letters to the shareholders. The language of corporate leaders. 

9.  The communication cycle in large company  ς Groups and networks. Networks within larger communication structures. Use 
of network system in conjunction with the conventional company structure. Making questionnaire for the future purpose of 
fieldwork. Case studies about stakeholders in geodetic sector. 

10. Barriers to communication ς  Poorly defined aim or information. Barriers caused by the sender or the receiver. Use of the 
wrong medium. Communicating at the wrong time. Organisational barriers. Barriers caused by external factors. 

11. Analyses of external and internal communication in geodetic companies and institutions ς Financial reporting. Business 
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letters: content and layout. Examples: enquiry, complaint, apology. Circular letters. Standard letters. Internal letters. 

12. Analysis of data representing geodetic sector ς Graphic, written, visual and oral communication. The construction of 
business information in geodesy and geoinformatics. 

13.  Forms and questionnaires ς Designing a form. Completing a form. Using forms. Forms in public procurement competition. 

14. Graphic communication ς Use of statistic data. Using graphics, tables, charts and symbols.  

15. Website communication ς Intranet. Use of language in cyber space. Changes in language. Reader, purpose and style. 

Course Content ς Seminars and student practical work in the field (by weekly class schedule ς 15 hours) 

 

During their seminar work students keep analysing the stakeholders in the geodesy and geoinformatics ς companies, 

institutions in Croatia, international organisations and media. In every moment, it is important to know: Where are you? Who 

you are doing business with? The work aims:  

5. To learn something useful from practical examples. 
6. To hear an interesting geodetic story and use it to compile teaching material. 
7. To learn how to follow competitors. 
8. The project promotes the values of work and personal engagements towards success. 

  

! /hb/9t¢ hC {¢¦59b¢Ω{ Iha9²hwY 

 

The profile of a stakeholder should contain: 

6. General data about stakeholder and the history. 
7. Technical image of the company. 
8. Analysis of standardized financial reports of the company. 
9. Form of business organisation ς organisational design and how it has been changed in certain 

period.  
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10. Interview with stakeholders. 
 

The profile consists of two parts : 

3. Presentation. 
4. Essay ς comments and analysis of collected data. 
 

This part of our teaching activity is related to the process of making our students acquainted with the demands of the 
European Union related to the transparency of business performed by legal and natural persons, as well as with the efforts 
made in geodesy in the processes of harmonizing the Croatian business and legal environment with those in the European 
Union,  and with the international standards of financial business.  
 
The function of the essay is to turn the data ς images, numerical and textual data into a story with figures, plot and action. 
The students should answer to basic questions: 

3.  What the companies in geodesy are dealing with?  
4. What is the factor of success in geodesy?  

The individual approach and creativity are highly valued in writing an essay 

Work phases 

1. PHASE:  Students have selected the stakeholders being the subject of their project research on their own. First, they had to 

suggest a few stakeholders (up to 5) out of each category ς company, institution, international organisation and medium, 

regardless of the fact whether they already knew something about them or found out the information by searching web 

pages.  

2. PHASE : Students were divided into working teams allowed to group themselves on their own. In this way, there were 41 

working teams formed out of 83 students.  

3. PHASE: The stakeholders were finally selected. Each students team could process one stakeholder, so that 41 teams finally 
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made 42 profiles. One team worked comparatively on researching two stakeholders (two geodetic companies).  

4. PHASE: Students had to study by means of web pages the way in which a stakeholder was presented and then periodically 

report about it at seminar sessions.  

5. PHASE: Students had to make a questionnaire for the observed stakeholder. They were allowed to ask the questions first 

ǘƘŀǘ ǘƘŜȅ ŦƻǳƴŘ Ƴƻǎǘ ƛƴǘŜǊŜǎǘƛƴƎΦ ¢ƘŜ ǉǳŜǎǘƛƻƴǎ ŦǊƻƳ ǎǘǳŘŜƴǘǎΩ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎ ǿŜǊŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ ŘƛǎŎǳǎǎŜŘ ŀǘ ǎŜƳƛƴŀǊ 

sessions. Based on suggestions given by the colleagues from other teams, some questions were modified, and some 

supplemented.  

 

6. PHASE: Students had to analyse the financial reports of the observed stakeholders on the web pages of FINA. Those 

students who had international organisations as the objects of their research, contacted directly their stakeholders. The 

students who selected the institution in Croatia as their stakeholder collected the data in practical work guided their teacher.  

7. PHASE: The analysis of the financial business of stakeholders. After the students had collected the data, they were able to 

ŀƴŀƭȅǎŜ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ōŀƭŀƴŎŜ ǎƘŜŜǘ ŀƭƻƴŜ ŀǘ ǘƘŜ ǎŜƳƛƴŀǊ ǎŜǎǎƛƻƴǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ŀŎǘƛǾƛǘƛŜǎ ƻŦ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎ ƛƴ the 

budget of the City of Zagreb, the stakeholders in the state budget, and the financing of international organisations.  

8. PHASE: Students contacted directly the stakeholders and arranged a meeting at the physical location of the stakeholder, 

when it was possible. The students contacted the stakeholders at distant locations  by phone or e-mail. In this work phase, the 

interviews with stakeholders were done.  

9. PHASE: The teams presented their analyses of collected data in front of their colleagues.  

10. PHASE: Two assignments  were created in the e-learning environment of the course.  

ü First assignment:  
 The students needed to visit the web page of FINA register of public reports, study the balance sheets of the most 

successful entrepreneurs in 2012 and compare them with the balances of the business subject whose business they 



FORM 1 Evaluation of university study programmes of undergraduate, graduate 

and integrated undergraduate and graduate studies, and vocational studies 

 
DETAILED PROPOSAL OF THE STUDY PROGRAMME 

129 

 

 

ƳƻƴƛǘƻǊŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ ǘŀǎƪ {ǘŀƪŜƘƻƭŘŜǊΩǎ ǇǊƻŦƛƭŜ ƛƴ ƎŜƻŘŜǎȅ  

ü Second assignment:  
 During the seminar session, there was a discussion pro et contra opened about the public report on financial results of 

the company. The basic questions were focused on the usage of financial reports, why the financial reports should be read 

and whether the financial reports should be public. 

11. PHASE: The working teams handed their presentations and essays to their teacher in digital and analogous forms. Their 

work resulted in the creation of 41 teaching materials about 42 stakeholders in geodesy.  

2.6. Format of instruction: 

 lectures 
 seminars and workshops   
 exercises   
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments   
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)                

2.7. Comments: 

      

2.8. Student responsibilities 

Create a stakeholder's profile in geodetic sector by student's own choice ς company, institution, international organisation, 
media. The profile ought to be focused on kinds of business communication in geodesy and geoinformatics. 

Obligatory class attendance of 70% lectures. 

Obligatory class attendance of 70% seminars. 

Obligatory two Moodle E-tests. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 0.5 Research       Practical training       

Experimental work       Report              (other)       

Essay 0.5 Seminar essay 0.5        (other)       

Tests 0.5 Oral exam 0.5        (other)       

Written exam 0.5 Project              (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Written and oral exam, and two E-tests. 
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Prerequisities for teacher's signature and partial immunity of the final exam  
 
Prerequisities for teacher's signature  
- minimum class attendance of 70%  
- To make a stakeholder's profile in geodetic sector ς seminar presentation and essay 
- Two Moodle E-tests. 
 
Immunity of written exam 
-Student must pass both Moodle E-tests (2 to 5 rating) 
-Presentation  
-Essay 
-Regular class attendance ς lectures and seminars 
 

Immunity of oral exam 
 

- Student must pass both E-tests (4 to 5 rating) 

-Presentation ς rating 4 to 5 

-Essay 
-Regular class attendance ς lectures and seminars 
 

2.11. Required literature (available in 
the library and via other media)  

Title 

Number of 

copies in the 

library 

Availability via 

other media  

aǊŀƻǾƛŏΣ .ΦΣ tƻǎƭƻǾƴŀ ƪƻƳǳƴƛƪŀŎija, E-Predavanja i seminari na E-ǳőŜƴƧǳΣ DŜƻŘŜǘǎƪƛ 
fakultet 
 
 Fisher, R., Ury, W., Patton, B. (2003.) Kako do DA: do dogovora pregovorom, a ne 
predajom, Zagreb: Impresum.  
 

Available in the 

libraries of the 

city of Zagreb 

and other  

Croatian 

Moodle 
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Cutlip, S. M. (2003.) hŘƴƻǎƛ ǎ ƧŀǾƴƻǑŏǳ, Zagreb: Naklada MATE, Biblioteka gospodarska 
misao.  
 
Fox, R. (2001.) Poslovna komunikacijaΣ ½ŀƎǊŜōΥ IǊǾŀǘǎƪŀ {ǾŜǳőƛƭƛǑƴŀ ƴŀƪƭŀŘŀ ϧ tǳőƪƻ 
ƻǘǾƻǊŜƴƻ ǳőƛƭƛǑǘŜΦ  
 

libraries 

aǊŀƻǾƛŏΣ .ΦΣ .ǳǎƛƴŜǎǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ 
E-Lectures and Seminars, Moodle, Faculty of Geodesy 

  Moodle 

aƛƭƧƪƻǾƛŏΣ 5Φ όнллнΦύ Komuniciranje u organizaciji, Zagreb: IEP, Edicija Obelisk. 
  
Rouse, M. (2005.) tƻǎƭƻǾƴŜ ƪƻƳǳƴƛƪŀŎƛƧŜΥ ƪǳƭǘǳǊƻƭƻǑƪƛ ƛ ǎǘǊŀǘŜǑƪƛ ǇǊƛǎǘǳǇ, Zagreb: 
Masmedia.  
 
Kliment, A. (2003.) Tradicionalne i digitalne poslovne komunikacije, Zagreb: Ekonomski 
fakultet & Mikrorad.  
 
Kliment, A. (1996.) Poslovne komunikacijeΣ ½ŀƎǊŜōΥ ½Ŝǳǎ ϧ 5ǊǳǑǘǾƻ Ȋŀ ǊŀȊǾƻƧ 
ƛƴŦƻǊƳŀŎƛƧǎƪŜ ǇƛǎƳŜƴƻǎǘƛΣ .ƛōƭƛƻǘŜƪŀ ƛƴŦƻǊƳŀŎƛƧǎƪƻ ŘǊǳǑǘǾƻΦ  
 
.ǊŀƧǑŀΣ tΦ όмффоΦύ aŜƴŀŘȌŜǊǎƪŀ ƪƻƳǳƴikologija: razgovor, problemi i konflikti u 
ǇƻŘǳȊŜŏǳΣ ±ŀǊŀȌŘƛƴ ϧ ½ŀƎǊŜōΥ 5ǊǳǑǘǾƻ Ȋŀ ǊŀȊǾƻƧ ƛƴŦƻǊƳŀŎƛƧǎƪŜ ȊƴŀƴƻǎǘƛΦ  
 
Levine, M. ((2002.) ¦ƳǊŜȌŜƴƛ ƎŜǊƛƭǎƪƛ, Zagreb: Profil International.  
hǎǊŜŘŜőƪƛΣ 9Φ όмффрΦύ Poslovno komuniciranje & Poslovni bonton, Zagreb & Samobor: 
Naklada EDO.  
 
aƛƭƧƪƻǾƛŏΣ 5ΦΣ wƛƧŀǾŜŎΣ aΦ όмфффΦύ Kako se dobro prezentirati, Zagreb: IEP, Edicija Obelisk.  
 
WŀƪƻǾőŜǾƛŏΣ ¢Φ όнлллΦύ aŜƴŀŘȌŜǊ ƛ ǘŀƧƴƛŎŀ ǳ ǇƻǎƭƻǾƴƻƳ ƪƻƳǳƴƛŎƛǊŀƴƧǳ, Split: Knjigotisak.  
 
±ŜǊőƛŏΣ 5Φ όнллпΦύ Odnosi s medijima, Zagreb: Mikrorad.  
 

Available in the 

libraries of the 

city of Zagreb 

and other  

Croatian 

libraries 

      



FORM 1 Evaluation of university study programmes of undergraduate, graduate 

and integrated undergraduate and graduate studies, and vocational studies 

 
DETAILED PROPOSAL OF THE STUDY PROGRAMME 

132 

 

 

WƻƭƛŏΣ {Φ όнллоΦύ Yŀƪƻ ƪƻƳǳƴƛŎƛǊŀǘƛ ǎ ƴƻǾƛƴŀǊƛƳŀΣ ƳŜŘƛƧƛƳŀ ƛ ƧŀǾƴƻǑŏǳ, Zagreb: Press 
data, medijska agencija HND.  

Bahtijari, H. (2002.) Kako nastupati u javnosti, Zagreb: Savez samostalnih sindikata 
Hrvatske.  

Novak, B. (2001.) Krizno komuniciranje i upravljanje opasnostima, Zagreb: Binoza press.  
 
hǎǊŜŘŜőƪƛΣ 9Φ όмффрΦύ hŘƴƻǎƛ ǎ ƧŀǾƴƻǑŏǳ, Samobor & Zagreb: Naklada EDO.  
 
CƻȄΣ wΦΣ hǎǊŜŘŜőƪƛΣ 9Φ όмффсΦύ млм ǎŀǾƧŜǘ ǳ ǘǊȌƛǑƴƻƳ ƛ ǳǊŜŘǎƪƻƳ ǇƻǎƭƻǾŀƴƧǳ, Zagreb: 
Naklada EDO.  
 
Smithson, S. Whitehead, J. (1990.) Business Communication, Surrey: Croner 
Publications Ltd.  
 
King, N. (1991.) Last Five Minutes, London: Simon & Schuster.  
 

Lewis, R. D. (2000.) When Cultures Colide, London: Nicholas Brealey Publishing. 

                  

                  

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

McQuail, D., Windahl, S. (1986.) Communication Models, London: Longman.  
 
Le Poole, S. (1991) Never Take No for an Answer, London: Kogan Page.  
 
Slater, R. (1994.) Get Better or Get Beaten! New York: IRWIN.  
 

 

2.13. Quality assurance methods that - continuous monitoring of student knowledge 
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ensure the acquisition of exit 
competences  

 
Rating 
Continuous via project tasks: 
Written 
- Writing essays based on prescribed literature 
- Writing essyas based on itelligent search of websites 
- Writing critical essays 
-  Making seminar presentations 
- Written exam 
 
Oral 
- Public presentation of seminar work in lecturing room 
- Oral exam 
 
Electronic media 
Analysing websites 
 
The final exam is written and oral. 
 

2.14. Other (as the proposer wishes to 
add) 

Student is expected to accept and respect the principles of academic honesty and integrity prescribed and regulated by the 

Ethical codex of the University of Zagreb (document available at: www.unizg.hr). In a lecturing room student is allowed to 

express his/her opinion in a tolerant and open minded way.  

http://www.unizg.hr/
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1. GENERAL INFORMATION 

1.1.  Course teacher   Brankica Cigrovski-5ŜǘŜƭƛŏ 1.6. Year of the study programme  2. (winter semester) 

1.2. Name of the course  Topography 1.7. Credits (ECTS)  3 

1.3. Associate teachers   
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
 1L+0S+1E 

1.4. Study programme (undergraduate, 
graduate, integrated) 

 bachelor 1.9. Expected enrolment in the course  80 

1.5. Status of the course  elective 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

 2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Capacitate students to recognize geomorphological forms on the field and geodetic maps. Apply geodetic land surveying 
methods for representation of relief. To produce, individualy or in team, analogue and digital presentation of relief for discret 
area by usage of one of CAD softwares. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

      

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

1. Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in 
measuring systems, methods and technologies of measurement and spatial data collection.  
 

2. Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data. 
 

3. Make plans, maps and related presentations using modern methods and technologies on the basis of measured data 
and other sources. 
 

4. Determine and interpret the size, properties and relations of objects in space on the basis of measured data, spatial 
databases, plans and maps. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

1. Define basic geomorphological forms in Croatia arise by activity od diferent endogene and egsogene forces. 
 
2. Analize and select optimal geodetic surveying methods and graphical representation of Earth's geomorphological forms. 
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3. Analize geodetic surveying methods of specific relief forms. 
 
4. Produce relief reperesentations on large scale geodetic maps. 
 
5. Implement achieved knowledge in presentation of relief in specific project tasks. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1. Fundaments of geomorfphology.  
 
2. Structure of Earth's core.  
 
3. Structures and faults. Faults in Croatia.  
 
4. Geomorphological forms arised by activity of denundation and abrasion. 
 
5. Earth forms arised by activtiy of fluvial erosion.  
 
6. Karst forms. Karst in Croatia. 
 
7. Geomorphological forms arised by activity of glacial and eolian erosion. 
 
8. Overview of geomorphological forms in Croatia by regions. 
 
9. Election of optimal geodetic surveying method for production of each geomorphological form model. 
 
10. Conture lines. Relief of costal sea bed.  
 
11. Presentation of geomorphological forms by contur lines or special signs on large scale geodetic maps .  
 
12. Height survey and representation of heights on geodetic maps for special purposes; spatial planing, environment 
protection, etc. 
 
13. Survey methods, instruments and equpment for precise height determination in hydrotechnic. 
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14. Hegiht survey and representation of heights for specific forms of relief and buildings.  
 
15. Graphical software and topographical signs in official usage which are used for relief representation on large scale 
geodetic maps (till scale 1:5000).  

2.6. Format of instruction: 

lectures 
seminars and workshops  
 exercises  
 on line in entirety 
partial e-learning 
 field work 

independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities Attending lectures, complete and presentation of seminars on a given topic. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 0,5 Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay 1,0       (other)       

Tests       Oral exam 0,5       (other)       

Written exam 1,0 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Subject has a written and oral exam. The seminar is recognized as a written exam. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Cigrovski-5ŜǘŜƭƛŏΣ .Φ όнлмлύΥ ¢ƻǇƻƎǊŀŦƛƧŀΣ DŜƻŘŜǘǎƪƛ ŦŀƪǳƭǘŜǘΣ ½ŀƎǊŜōΦ             

.ƻƎƴŀǊΣ WǳǊŀőƛŏΣ CƛƭƛǇőƛŏΣ aƛƘŀƭƧŜǾƛŏ όмффтύΥ DŜƻƎǊŀŦƛƧŀ мΣ tǊƻŦƛƭΣ Zagreb.             

IŜǊŀƪΣ aΦ όмфупύΥ DŜƻƭƻƎƛƧŀΣ ~ƪƻƭǎƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜōΦ             

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

Cigrovski-5ŜǘŜƭƛŏΣ .Φ όмффуύΥ tǊƛƳƧena GPS-ƳƧŜǊŜƴƧŀ ƛ ƎŜƻǘŜƪǘƻƴǎƪƛƘ ƛƴŦƻǊƳŀŎƛƧŀ ǳ ƻōǊŀŘƛ ƎŜƻŘƛƴŀƳƛőƪŜ ƳǊŜȌŜ /wh5¸b фп-96, 
{ǾŜǳőƛƭƛǑǘŜ ǳ ½ŀƎǊŜōǳΣ DŜƻŘŜǘǎƪƛ ŦŀƪǳƭǘŜǘΣ ŘƻƪǘƻǊǎƪŀ ŘƛǎŜǊǘŀŎƛƧŀΣ ½ŀƎǊŜōΦ 
 
WǳƎƻǎƭŀǾŜƴǎƪƛ ƭŜƪǎƛƪƻƎǊŀŦǎƪƛ ȊŀǾƻŘ όмфтфύΥ hǇŏŀ ŜƴŎƛƪƭƻǇŜŘƛƧŀΣ ½ŀƎǊŜōΦ 
 
wƛŚŀƴƻǾƛŏΣ WΦ όмфуфύΥ IƛŘǊƻƎŜƻƎǊŀŦƛƧŀΣ ~ƪƻƭǎƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜōΦ 
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Rukavina, D. (1996): Ledeno doba, Hrvatski prirodoslovni muzej, Zagreb. 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Studentska anketa. 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  
5ǊŀȌŜƴ ¢ǳǘƛŏ 
bŀŘŀ ±ǳőŜǘƛŏ 

1.6. Year of the study programme 2 

1.2. Name of the course 
Object Oriented Modelling and 
Programming 

1.7. Credits (ECTS) 3 

1.3. Associate teachers 
Mario Miler 
5ǊŀȌŜƴ hŘƻōŀǑƛŏ 

1.8. Type of instruction (number of hours 
L + S + E + e-learning) 

L15 + E30 

1.4. Study programme 
(undergraduate, graduate, 
integrated) 

undergraduate 1.9. Expected enrolment in the course 30 

1.5. Status of the course optional 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2, 5% 

2. COUSE DESCRIPTION 

2.1. Course objectives 
Acquiring knowledge and skills necessary to solve problems in Geodesy and Geoinformatics using object oriented modeling and 
programming. 

2.2. Course enrolment requirements 
and entry competences required 
for the course  

Passed exams in Analytical Geometry and Linear Algebra, Programming, Field Measurements and Land Surveying. 

2.3. Learning outcomes at the level of 
the programme to which the 
course contributes  

Applying knowledge and understanding: 
Use information technology in solving geodetic and geoinformation tasks. 
Making judgements: 
Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, and select proper 
procedures for their solution. 
Communication skills: 
Communicate the results obtained by means of geodesy and geoinformation to clients and experts of geodetic and other 
related professions. 
Learning and ethical skills: 
Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and services based 
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on the position, and the changes in regulations, norms and standards.  

2.4. Learning outcomes expected at 
the level of the course (4 to 10 
learning outcomes)  

1. Distinguish between the object oriented modeling and programming. 
2. Describe the UML. Define the components and process of design using UML. 
3. Design UML diagrams for solving geodetic and geoinformatics problems. 
4. Apply the methodology of object oriented programming. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

Lectures: 
1. The objective and the content of the course. The organization of the teaching. 
2. Modeling, UML. The basic elements of UML. 
3. Use cases. 
4. Static diagrams. 
5. The dynamic model of the system. 
6. Dynamic diagrams. 
7. Physical diagrams. 
8. The first test. 
9. Objects, classes and packages in Java. 

10. Inheritance, abstract classes, polymorphism and interfaces in Java. 
11. Exceptions and their handling in Java. 
12. Important Java classes. 
13. Input-output subsystems in Java. 
14. Graphical programming in Java. 
15. The second test. 
 
Exercises: 
During exercises, the problems from the fields explained in the lecture are solved. 

2.6. Format of instruction: 

X lectures 
 seminars and workshops  

X exercises  
 on line in entirety 

X partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities 
Minimum attendance of the lectures 70%, and 70% of the exercises too. Active participation in class, solving and presentation 
of problems, taking part in the tests and the final exam successfully. 
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2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number 
of ECTS credits is equal to the ECTS 
value of the course )  

Class attendance 1 Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests 1 Oral exam 0.5       (other)       

Written exam 0.5 Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

During the course: 
Two tests per semester. 
 
Written exam: 
A student can be exempted from the written part of the final exam if she/he scored at least 50% of the points in each of the two 
tests. If the student is not exempted from the written part of the final exam due to test results, she/he is obliged to take the 
written part of the exam during the regular examination dates. The exemption from he written part of the exam is valid only for 
one of the two first examination dates of the ongoing academic year. 
 
Oral exam: 
Students who successfully took the written part of the final exam based on the continuous knowledge tests during the course, 
have to take only the oral part of the exam. The remaining students have to take both the written and the oral parts. The 
precondition for taking the oral part of the exam is that at least 50% of the points were achieved in the written part. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via other 
media  

Miles, R., Hamilton, K., Learning UML 2.0, O'Reilly Media, 2006.       
http://it -

ebooks.info/book/307/ 

aƛƭƛŏŜǾΣ 5ΦΣ ½ŀǊƛŏΣ aΦΣ tƛǊƻŏŀƴŀŎΣ bΦΣ hōƧŜƪǘƴƻ ƻǊƛƧŜƴǘƛǎŀƴƻ ƳƻŘŜƭƻǾŀƴƧŜ ƴŀ ƧŜȊƛƪǳ 
UML: Skripta s praktikumom, Mikro knjiga, Beograd, 2001. 

1       

Skansholm, J., Java from the Beginning, 2nd edition, Addison-Wesley, Pearson 
Education, 2004. 

1       

2.12. Optional literature (at the time 
of submission of study 
programme proposal) 

Eckel, B., Thinking in Java, 3rd ed. Revision 4.0 (e-book), (http://www.mindview.net/Books/TIJ/) 
CƻǿƭŜǊΣ aΦΣ ¦a[ ǳƪǊŀǘƪƻΥ ƪǊŀǘŀƪ ǾƻŘƛő ƪǊƻȊ ǎǘŀƴŘŀǊŘƴƛ ƧŜȊƛƪ Ȋŀ ƳƻŘŜƭƻǾŀƴƧŜ ƻōƧŜƪŀǘŀΣ !ŘŘƛǎƻƴ-Wesley, Mikro knjiga, Beograd, 
2004. (Autorizirani prijevod s engleskog na srpski jezik knjige: UML Distilled: A Brief Guide to the Standard Object Modeling 
Language, 3rd ed., Addison Wesley). 
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2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

The quality will be surveyed based on the success in tests and exams, as well as by anonymous polls. 

2.14. Other (as the proposer wishes 
to add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  Miljenko Lapaine 1.6. Year of the study programme 1st and 2nd 

1.2. Name of the course Transformation of Coordinates 1.7. Credits (ECTS) 3 

1.3. Associate teachers 

5ǊŀȌŜƴ ¢ǳǘƛŏ 
Martina Triplat Horvat 
!ƴŀ YǳǾŜȌŘƛŏ 5ƛǾƧŀƪ 
Marƛƴŀ ±ƛƭƛőƛŏ 

1.8. Type of instruction (number of hours L 
+ S + E + e-learning) 

45 (15L + 30E) 

1.4. Study programme (undergraduate, 
graduate, integrated) 

Undergraduate 1.9. Expected enrolment in the course 50 

1.5. Status of the course Optional 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

2 

2. COUSE DESCRIPTION 

2.1. Course objectives 

The objectives of this course are: 

¶ teach students basic mappings used in geodesy and geoinformatics 

¶ explain unavoidable distortions that appear in different mappings 

¶ create a foundation that will help in understanding the transformation and conversion that will be processed in details 
in other courses 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding  
¶ Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data. 
¶ Understand mathematical methods and physical laws applied in geodesy and geoinformatics. 

Applying knowledge and understanding  
¶ Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problems in 

the field of geodesy and geoinformatics. 
¶ Use information technology in solving geodetic and geoinformation tasks. 

Making judgements  
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¶ Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, and select 
proper procedures for their solution. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

¶ Distinguish the basic coordinate systems in Geodesy and Geoinformatics 

¶ Describe basic types of mappings from a plane to a plane, from a plane to a space, from a space to a plane and from a 
space to a space and their characteristics 

¶ Estimate distortions that appears in mappings 

¶ Apply Helmert, affine and projective transformation 

¶ Apply transformations by using CAD and GIS computer programs, especially geocoding and georeferencing 

¶ Use software for coordinate transformations 
¶ Estimate suitability of different methods for coordinate transformation 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

1. Introduction 
2. Coordinate systems 
3. Mappings from a plan to a plane 
4. Mappings from a plane to a space 
5. Mappings from a space to a space 
6. Distortions appearing in mappings 
7. Inverse mappings 
8. Helmert transformatino and its application in geodesy and surveying 
9. Affine transformation and its application in geodesy and surveying 
10. Projective transformation and its application in geodesy and surveying 
11. Transformation and CAD software 
12. Geocoding, georeferencing 
13. Software for coordinate transformations 

2.6. Format of instruction: 

 lectures 
 seminars and workshops 
 exercises 
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
 consultations 
 evaluations of knowledge 

2.7. Comments: 

Exercises follow lectures in their 
content.  

2.8. Student responsibilities 
Regular attendance to lectures and exercises, the possibility of taking part in preliminary exams, the possibility of consulting 
the demonstrator and teachers, written and oral exams, activity through the system of E-learning.  
Attending lectures and exercises in the amount of 70% and active participation are conditions for signature. 
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Above 30% of absences - loses the right to the signature, and the signature is a prerequisite for the exam registration. 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course ) 

Class attendance 1.8 Research       Practical training       

Experimental work       Report       
Learning and preparation 
for preliminary and final 
exams (other) 

2.2 

Essay       Seminar essay             (other)       

Tests  Oral exam        (other)       

Written exam  Project        (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

During the semester, the two preliminary exams (tests) exist through which students can be exempted from the written part 
of the exam. In order to be exempted from the written part of the exam student should acquire a minimum of 50% marks at 
both preliminary exams. Student achieves a rating on every preliminary exam and the mean of these two ratings is equivalent 
to the grade of the written exam. Actual rating from continuous assessment applies to one of the first two examination 
periods in which students attend only the oral exam. If they do not pass the exam, the next time they should take part in the 
written part. 
Written exam consists of six tasks. It is necessary to solve three tasks, or 50%, to pass the written part of the exam. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

Lapaine, M.: Transformacija koordinata, manuscript, Geodetski fakultet, Zagreb 2012.       e-learning 

       e-learning 

                  

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

CǊŀƴőǳƭŀΣ bΦΣ [ŀǇŀƛƴŜΣ aΦΣ tŜǘǊƻǾƛŏΣ {ΦΥ ¢ǊŀƴǎŦƻǊƳŀŎƛƧŀ ǎŀŘǊȌŀƧŀ karte iz jedne kartografske projekcije u drugu. Zbornik radova 
±L ƳŜŚǳƴŀǊƻŘƴƻƎ ǎƛƳǇƻȊƛƧŀ YƻƳǇƧǳǘŜǊ ƴŀ ǎǾŜǳőƛƭƛǑǘǳΦ 5ǳōǊƻǾƴƛƪΥ {ǾŜǳőƛƭƛǑƴƛ Ǌŀőǳƴǎƪƛ ŎŜƴǘŀǊ ½ŀƎǊŜōΣ мфупΣ слуΦм-608.8 

Lapaine, M.: A New Direct Solution of the Transformation Problem of Cartesian into Ellipsoidal Coordinates. Presented at the 
First International Geoid Commission Symposium, Milano, 11-моΦ сΦ мффлΦ tǳōƭƛǎƘŜŘ ƛƴΥ wŀǇǇΣ wΦ ŀƴŘ {ŀƴǎƼΣ CΦ ό9ŘǎΦύΥ 
Determination of the Geoid, Present and Future. Springer Verlag, Proceedings from the International Association of 
Geodesy Symposia, 1991, Vol. 106, 395-404. 

Lapaine, M., CǊŀƴőǳƭŀΣ bΦΥ tǊƛƭƻƎ ƻŎƧŜƴƛ ǘƻőƴƻǎǘƛ ǇǊƛ ŀŦƛƴƻƧ ǘǊŀƴǎŦƻǊƳŀŎƛƧƛΦ ½ōƻǊƴƛƪ ǊŀŘƻǾŀ {ŀǾŜǘƻǾŀƴƧŀ ϦYŀǘŀǎǘŀǊ ƴŜǇƻƪǊŜǘƴƻǎǘƛϦΦ 
LƭƛŘȌŀ-Sarajevo 26.-нтΦ млΦ мффлΦΥ {ŀǾŜȊ ƎŜƻŘŜǘǎƪƛƘ ƛƴȌŜƴƧŜǊŀ ƛ ƎŜƻƳŜǘŀǊŀ WǳƎƻǎƭŀǾƛƧŜΣ со-76. 

CǊŀƴőǳƭŀΣ bΦΣ ±ǳőŜǘƛŏΣ bΦΣ [ŀǇŀƛƴŜΣ aΦΥ ¢ǊŀƴǎŦƻǊƳŀŎƛƧŜ ƛ ƎŜƻƛƴŦƻǊƳŀŎƛƧǎƪƛ ǎƛǎǘŜƳƛΦ ½ōƻǊƴƛƪ DŜƻŘŜǘǎƪƻƎ ŦŀƪǳƭǘŜǘŀ {ǾŜǳőƛƭƛǑǘŀ ǳ 
Zagrebu u povodu 30. obljetnice samostalnog djelovanja, Zagreb, 1992, 177-186. 
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[ŀǇŀƛƴŜΣ aΦΣ CǊŀƴőǳƭŀΣ bΦΥ ±ǇƭƛǾ ǇƻƎǊŜǑƪŀ ŜƴŜ ǘƻőƪŜ ƴŀ ƴŀǘŀƴőƴƻǎǘ ŀŦƛƴŜ ǘǊŀƴǎŦƻǊƳŀŎƛƧŜΦ wŜŦŜǊŀǘ: Kartografija, 26. geodetski 
dan Zveze geodetov Slovenije, Bled 14.-16. 10. 1993. Objavljeno u: Geodetski vestnik 1993, 3, 193-197. 

[ŀǇŀƛƴŜΣ aΦΣ CǊŀƴőǳƭŀΣ bΦΥ hǎǾǊǘ ƴŀ ŀŦƛƴǳ ǘǊŀƴǎŦƻǊƳŀŎƛƧǳΦ DŜƻŘŜǘǎƪƛ ƭƛǎǘ мффпΣ нΣ мрф-168. 
CǊŀƴőǳƭŀΣ bΦΣ [ŀǇŀƛƴŜΣ aΦΥ ¢ǊŀƴǎŦƻǊƳŀŎƛƧŀ ƪƻƻǊŘƛƴŀǘŀ ƛȊ YǊƛƳǎƪƻƎ ǎǳǎǘŀǾŀ ƴŀ ǇƻŘǊǳőƧǳ LǎǘǊŜ ǳ Dŀǳǎǎ-YǊǸƎŜǊƻǾǳ ǇǊƻƧŜƪŎƛƧǳΣ 

Geodetski list 2007, 3, 175-181. 
CǊŀƴőǳƭŀΣ bΦΣ [ŀǇŀƛƴŜΣ aΦΣ ¢ǳǘƛŏΣ 5ΦΣ aŀƴƻƧƭƻǾƛŏΣ .ΦΥ ¢ǊŀƴǎŦƻǊƳŀŎƛƧŀ ƪƻƻǊŘƛƴŀǘŀ ƛȊ .ŜőƪƻƎ ǎǳǎǘŀǾŀ ƴŀ ǇƻŘǊǳőƧǳ IǊǾŀǘǎƪŜ ǳ Dŀǳǎs-
YǊǸƎŜǊƻǾǳ ǇǊƻƧŜƪŎƛƧǳΣ ǎŀȌŜǘŀƪ ǳΥ [ŀǇŀƛƴŜΣ aΦ όǳǊŜŘƴƛƪύΥ tǊƻƎǊŀƳ ƛ ǎŀȌŜǘŎƛ κ tǊƻƎǊŀƳ ŀƴŘ !ōǎǘǊŀŎǘǎΣ нΦ ƘǊǾŀǘǎƪƛ bLtt ƛ 
INSPIRE dan i savjetovanje Kartografija i geoinformacije, Opatija, 25ς27. 11. 2010., 47. 

¢ǳǘƛŏΣ 5ΦΣ [ŀǇŀƛƴŜΣ aΦΥ Lb{tLw9 ς servis za transformaciƧŜ ƪƻƻǊŘƛƴŀǘŀΣ ǎŀȌŜǘŀƪ ǳΥ [ŀǇŀƛƴŜΣ aΦ όǳǊŜŘƴƛƪύΥ tǊƻƎǊŀƳ ƛ ǎŀȌŜǘŎƛ κ 
Program and Abstracts, 2. hrvatski NIPP i INSPIRE dan i savjetovanje Kartografija i geoinformacije, Opatija, 25ς27. 11. 
2010., 72. 

[ŀǇŀƛƴŜΣ aΦΣ ¢ǳǘƛŏΣ 5ΦΥ IŜƭƳŜǊǘƻǾŀ ƛ ŀŦƛƴŀ ǘǊŀƴǎŦƻǊƳŀŎƛƧŀΦ тΦ ǎƛƳǇƻȊƛƧ ƻǾƭŀǑǘŜƴƛƘ ƛƴȌŜƴƧŜǊŀ ƎŜƻŘŜȊƛƧŜΣ Ϧ¦ƭƻƎŀ ƎŜƻŘŜȊƛƧŜ ǳ 
ǳǊŜŚŜƴƧǳ ȊŜƳƭƧƛǑǘŀ ƛ ǳǇǊŀǾƭƧŀƴƧǳ ǇǊƻǎǘƻǊƻƳϦΣ hǇŀǘƛƧŀΣ нпς26. 10. 2014., Zbornik radova, ur. I. Racetin, Hrvatska komora 
ƻǾƭŀǑǘŜƴƛƘ ƛƴȌŜƴƧŜǊŀ ƎŜƻŘŜȊƛƧŜΣ урς90. 

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Two preliminary exams, written and oral exam. Student evaluation. 

2.14. Other (as the proposer wishes to 
add) 
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1. GENERAL INFORMATION 

1.1.  Course teacher  bƛƪƻƭ wŀŘƻǾƛŏ 1.6. Year of the study programme III.semester 

1.2. Name of the course Space visualization 1.7. Credits (ECTS) 3 

1.3. Associate teachers       
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
15L+30E(Auditory and planning)+e-
learning 

1.4. Study programme (undergraduate, 
graduate, integrated) 

undergraduate 1.9. Expected enrolment in the course >10 

1.5. Status of the course optional 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

Level 2 

2. COUSE DESCRIPTION 

2.1. Course objectives 
The aim of the course is to develop students' space ability, creative thinking and solving spatial problems of geodetic 
profession with the use of construction methods of descriptive geometry. 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

      

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

Knowledge and understanding  
- To know theoretical principals, procedures of computer processing and visualisation of surveying data. 
- To understand the mathematical methods and physical laws applied in geodesy and geoinformatics.  

Application of knowledge and understanding 
- To apply the knowledge in mathematics and physics for the purpose of recognizing, formulating and solving 

problems in the field of geodesy and geoinformatics, 
-  To use information technology in solving geodetic and geoinformation tasks. 

Learning and ethical skills  
- To plan the continuation of academic education in the field of geodesy and geoinformatics, or related disciplines, 

and to develop the lifelong learning attitude. 

2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

- To define, to differentiate and to apply the central / parallel projection, 
- To draw/ to construct an accurate representation/drawing of any geometric figures (two-dimensional or three-

dimensional) by the use of a projection methods (axonometric, perspective), 
- To analyze and to explain the interrelations of geometric figures and metric properties in the plane or space, 
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- To draw/ to construct orthogonal axonometric of sphere and on in it a point given with its geographic coordinates, 
- To apply the method of the quoted projections in presentations of the fields, 
- To construct a perspective image of geometric figures given by its projections, 
- To construct thrown shadows of simple and complex geometric figures. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

- A brief history of descriptive geometry. 
- aƻƴƎŜΩǎ ǇǊƻƧŜŎǘƛƻƴ ƻƴ ǘǿƻ ǇƭŀƴŜǎ όǇƻƛƴǘǎΣ ƭƛƴŜǎΣ ǎŜƎƳŜƴǘǎύΦ 
- Orthogonal projection plane and mutual relations between planes, lines and points 
- aƻƴƎŜΩǎ ǇǊƻƧŜŎǘƛƻƴǎ ƻƴ ǘƘǊŜŜ ǇƭŀƴŜǎ 
- Solving different metric task by rotation method 
- Axonometric method in visualization of geometric figures (application isometric triangular meshes points) 
- Orthogonal Axonometric projection of sphere (construction point on sphere which is given by its geographic 

coordinates) 
- Sections of geometric figures with planes and other geometrical figures 
-  Flashes square / rounded geometric figures listed projections 
- Solving the topographic surface. 
-  Perspective projection basic concepts and rules. 
- !ƭōŜǊǘƛΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǇŜǊǎǇŜŎǘƛǾŜ ƛƳŀƎŜǎ 
- The construction of perspective images of geometric figures with one / two vanishing points. 
- Shadow. Construction thrown shadow geometric figures to another geometric figure 

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

 independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
 homeworks  

2.7. Comments: 

      

2.8. Student responsibilities 
- Presence in 80% of lectures and exercises 
- όŎƻǊǊŜŎǘύ ǇǊƻƎǊŀƳǎ ŀƴŘ ƘƻƳŜǿƻǊƪΩǎ ŘŜƭƛǾŜǊŜŘ ƻƴ ǘƛƳŜƻǇǘ ŀǊŜ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ŦƻǊ ǎƛƎƴŀǘǳǊŜ 

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 

Class attendance 0.3 Research       Practical training       

Experimental work       Report             (other)       

Essay       Seminar essay       homework 0.5 

Tests 0.5 Oral exam 0.5       (other)       



FORM 1 Evaluation of university study programmes of undergraduate, graduate 

and integrated undergraduate and graduate studies, and vocational studies 

 
DETAILED PROPOSAL OF THE STUDY PROGRAMME 

148 

 

 

value of the course )  Written exam 0.5 Project 0.7       (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Continuous monitoring of the exercises, homework, programs and colloquia. 
All activities will be evaluated. 
In the semester are two colloquia.  

1./ 2. Colloquium (max.300 points) 
0- 115 points ------------- >insufficient (1) 
116-199 points ---------- > sufficient (2) 
200-249 points ---------- > good (3) 
250-289 points ---------- > very good (4) 
290-300 points ---------- >excellent (5) 
 
All students who have earned a minimum of sufficient (2) per each of the activities, will be exempt from the written 
exam. 
All students who have earned a minimum of very good (4) per each of the activities, will be exempt from the exem. 

2.11. Required literature (available in 
the library and via other media)  

Title 
Number of 

copies in the 
library 

Availability via 
other media  

LΦ.ŀōƛŏΣ {Φ DƻǊƧŀƴŎΣ !Φ {ƭƛƧŜǇőŜǾƛŏΣ ±Φ {ȊƛǊƻvicza: Descriptive geometry-exames, HDKGIKG, 
Zagreb, 2007. 

            

E. Jurkin, V.Szirovicza: Decriptive geometry, CD, HDKGIKG, Zagreb, 2005.              

YΦ IƻǊǾŀǘƛŏ-.ŀƭŘŀǎŀǊΣ LΦ .ŀōƛŏΥ Descriptive geometry SAND d.o.o., Zagreb, 2007.             

tΦ YǳǊƛƭƧΣ bΦ {ǳŘŜǘŀΣ aΦ ~ƛƳƛŏΦ Perspective ς Textbook for architecture university, Golden 
marketing ς ¢ŜƘƴƛőƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜōΣ нллрΦ 

            

±Φ bƛőŜΦ Descriptive geometrxΣ ~ƪƻƭǎƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜōΣ мффнΦ             

±Φ bƛőŜΦ Descriptive geometry I i IIΣ ~ƪƻƭǎƪŀ ƪƴƧƛƎŀΣ ½ŀƎǊŜōΣ мфутΦ             

All course materials are available in electronic form for students.   

2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

{Φ [ƻǎōƛŎƘƘƭŜǊΣ IΦ aǸƭƭŜǊΦ 5ŀǊǎǘŜƭƭŜƴŘŜ DŜƻƳŜǘǊƛŜκ о5 ς Geometry, Veritas, 2000. 

2.13. Quality assurance methods that 
ensure the acquisition of exit 

- A survey on the quality of teaching and learning materials 
- Class attendance and class participation 
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competences  - Evaluation of the results of the examination (year) 

2.14. Other (as the proposer wishes to 
add) 

By learning course Space visualization students will get a confidence and security in view of geometric figure drawing and 
develop spatial ability. They will learn how to use mathematical / geometric language and representations (in different 
software environments), and to generalize and study the regularities and relationships among geometric figures and think 
abstractly. Student will become active participants in the learning process and thus the train system to the whole life learning. 
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1. GENERAL INFORMATION 

1.1.  Course teacher    1.6. Year of the study programme 2. (winter semester) 

1.2. Name of the course Professional practice 1.7. Credits (ECTS) 3 

1.3. Associate teachers   
1.8. Type of instruction (number of hours L 

+ S + E + e-learning) 
80 hours of practice 

1.4. Study programme (undergraduate, 
graduate, integrated) 

bachelor 1.9. Expected enrolment in the course 80 

1.5. Status of the course elective 
1.10. Level of application of e-learning 

(level 1, 2, 3), percentage of online 
instruction (max. 20%) 

 

2. COUSE DESCRIPTION 

2.1. Course objectives 

To enable students, by work in business subject which is engaged in geodetic-geoinformatic activities, to implement in 
practice acquired knowledges and skills and familiarize themselve with functioning and organization of business subject. 
Professional practice should enable linking the theoretical knowledges and skills in real environment in which business 
subjects are acting. To enable students understanding and perception of professional substance received ex catedra during 
the study as introduction for list of professional courses following from IV. till VI. semester 

2.2. Course enrolment requirements 
and entry competences required for 
the course  

None 

2.3. Learning outcomes at the level of 
the programme to which the course 
contributes  

1. Solve practical tasks in surveying, spatial data collection, real estate evaluation and management. 

 

2. Use information technology in solving geodetic and geoinformation tasks. 

 

3. Make plans, maps and related presentations using modern methods and technologies on the basis of measured data 

and other sources. 

 

4. Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, and select 

proper procedures for their solution. 
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2.4. Learning outcomes expected at the 
level of the course (4 to 10 learning 
outcomes)  

1. Acquaint organization of work in business subject. 

 

2. Implement acquired knowledge in practical situations in business subject. 

 

3. Individual execution, under the supervison of mentor, specific geodetic-geoinformatic tasks. 

 

4. To link theoretical knowledge with work in practice. 

2.5. Course content broken down in 
detail by weekly class schedule 
(syllabus) 

  

2.6. Format of instruction: 

 lectures 
 seminars and workshops  
 exercises  
 on line in entirety 
 partial e-learning 
 field work 

independent assignments  
 multimedia and the internet  
 laboratory 
 work with mentor 
       (other)  

2.7. Comments: 

      

2.8. Student responsibilities       

2.9. Screening student work (name the 
proportion of ECTS credits for each 
activity so that the total number of 
ECTS credits is equal to the ECTS 
value of the course )  

Class attendance       Research       Practical training 3 

Experimental work       Report             (other)       

Essay       Seminar essay             (other)       

Tests       Oral exam             (other)       

Written exam       Project             (other)       

2.10. Grading and evaluating student 
work in class and at the final exam  

Course has no notes. 

2.11. Required literature (available in 
the library and via other media)  

Title 

Number of 

copies in the 

library 

Availability via 

other media  
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2.12. Optional literature (at the time of 
submission of study programme 
proposal) 

  

2.13. Quality assurance methods that 
ensure the acquisition of exit 
competences  

Feedback from students (log file) and employer which accepted students on professional practice. 

2.14. Other (as the proposer wishes to 
add) 

      




