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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]_|
L [iminiss @il D @Anemisiel S5 e &gy, Classical X Mixed (Classical + online] | | Online in entirety [ ]

programme

1.6. Academic/vocational title earned at
completion of study

Bachelor (baccalaureus/baccalaurea) of Bmeggring 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 st
programmes applied in their education, is tlage 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
at the Forestry Academy. Since the demand for adequately trained experdedéde regulate property relations, tg
divide land, perform land consolidation, cadastral surveys etc. was constantly increasing, a separate Geodeti
ga AYUNRRdAzOSR Ay wmopny Fid GKS C2NBAGNE ! Olkomplefcly

identical to the curricula of geodetic studies at high schools in Prague and Vienna was held at the Forestry A
until 1919 when it was moved as Geodetic Department to the Technical High School founded one year earlie

Higher education ofeodesy 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 taugh
the frame of Geodetic Cultural and Engineering Departm@nt929, this department was named Geodetic Cultul
and Technical Department. The teaching activities thus organised were performed until 1946 when two new
were introduced at the Technical Faculty: geodesy and land improvement. The teachingeadngbrding to these
curricula were performed until 1948. The economic and political circumstances of that time entailed the chang
further development of geodetic courses. It was the time of the pest 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 re
and consequently of land improvement agties came to halt, which resulted in abolishing the land improvemer
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 Tecl|
Faculty made in 1956vhen 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 |
that period, new teaching and scientific units wereifided, new subjects introduced, new teachers appointed, aj
new teaching tools and instruments provided at the Geodetic Department improving thus the teaching activitig
Such development resulted in the foundation of the independent Faculty of Geod#sy dhiversity in Zagreb in
1962.

In 1978, the Law on Higher Education was passed promoting the process of creating a new undergraduate si
programme curriculum that significantly changed the teaching activities. The next new curriculum was adopte
1985, and in 1995/96 anther curriculum that was significantly improved. The study programme for acquiring h
gualification lasting 5 semesters was introduced at the Faculty in 1981. The last generation of this study prog|
was enrolled in 1995/96.

After the regulations about the implementation of study programmes according to the Bologna Declaration ha
come into effect, the process of preparing the study programmes of Bachelor, Master and Postgraduate studi
initiated and they were introducethto teaching activities in the academic year 2005/06. The study programmeg
were prepared in accordance with the development of the profession and with international trends, and the
accreditations were obtained for the following study programmes:

1 Geodesy and Geoinformaticsuniversity Bachelor study programme

1 Geodesy and Geoinformaticsiniversity Master study programme

[1 Geodesy and Geoinformaticgpostgraduate university study programme (doctoral)

1 Geodesy and Geoinformaticgostgradwate specialist university study programme

The above mentioned study programmes and the Faculty of Geodesy being the holder of these study prograi
were involved in the process of external evaluation of programmes and reaccreditation and obtained the
acaeditation 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 gra
4,29.

Referring to the above mentionedhis 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 Geodeg
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create and present complete documentation for Bachelor study progna of Geodesy and Geoinformatics in its
effort to prepare the proposal for the amendments to the existing Bachelor Study Programme of Geodesy an(
Geoinformatics.

The reasons for the amendments to the existing Bachelor Study Programme of Geodesy afori@atcs derive
from the following items:

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

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

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

- rapid technological changes occurring in numerachhologies 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 modeetysaad
sustainable development.

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

22! 3aSaavySyid 2F GKS
usefulness relative to the demand in the
labour market in the public and private
sectors

a

The demand for highly educated engineers of geodesy and geoinformatics is very high, both in Croatia and al
The economy related to geodesy and geoinformation, as well as the entire professional activighéd from the
end of the Homeland War until the world economic crisis in 2008 that was followed by the economic crisis in {
Ly GKS LISNA2R 0SGo6SSYy mppy YR HnnysS GKS SyuiuaNB
of Geoaksy hardly met the market demands, although it was doubled. The average annual number of unempl
engineers of geodesy/Bachelors of Engineering in Geodesy and Geoinformatics was smaller than 20 at the al
level in the period between 2004 and 2009. Hwerage number of unemployed graduate engineers of
geodesy/Master of Engineering in Geodesy and Geoinformatics was 12 (the data from the Croatian Employn
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Institute ¢ HZZZ).

The economic crisis has had a great impact on the employment of highly edwoaierts in geodesy and
geoinformatics ever since 2010 and on. The crisis coincided with the effects otemoryperproduction 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 cg
the growth of unemployment of highly educated geodesists for more than 100 in only three years (106 Maste|
Engineering in Geodesy and Geoinformatic2012 and almost as many engineers (HZZZ data)).

Nevertheless, the needs of the society for spatial data, regulation of property register and proprietorship regis
i.e. of various spatial registers are persistent, and these factors along withrgyitihgi enrolment quotes down to
real frames (80 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 havin
completed thestudies (HZZZ data).

It can be seen from HZZZ data today that there were 23 engineers of geodesy and 11 Bachelors in Engineeri
Geodesy and Geoinformatics unemployed at the end of October 2014, i.e. there were 25 graduate engineers
geodesy and 4®asters in Engineering of Geodesy and Geoinformatics unemployed.

Due to the incompatibility of the education system (Bologna) with the economic system, abeli20G0udents
who graduate from the Bachelor Study Programme of Geodesy and Geoinfornme#egreb and Split, 80 of them
are admitted at the Master Study Programme of Geodesy and Geoinformatics in Zagreb, hence, only one thi
enters the labour market, and the number of unemployed Bachelors in Engineering of Geodesy and Geoinfor,
is stil 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 Geoinformat
related to the needs of labour market and furtheducation 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 defoaBdchelors in Engineering of
Geodesy and Geoinformatics, i.e. for the Bachelor Study Programme of Geodesy and Geoinformatics at the |
Geodesy, University in Zagreb, considering the fact that this profession is one of the basic technicabpsofess
whose beginnings are connected with the beginnings of urban civilization.

2.3. Compatibility of the study programme wit
the University mission and the strategy
the proposer, as well as with the stratef
statement of the network of highe
educationinstitutions.

The Faculty of Geodesy is the constituent member of the University in Zagreb. As such, the Faculty of Geode
important factor in implementing the vision and mission of the University in Zagreb. With its study programme
research actiies, 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 Zagrel
contributes actively in the implementatiorfo G4 KS | yAGSNARAGE QA GAaAiAzy YR
Apart from carrying out its planned activities, the Faculty of Geodesy being the institution of the University ex¢
its rights and duties also by active participation in the work of University bodies (Senclhejda Field Council,
committees,...) being an essential element of the integration and contribution of the Faculty to the developme
University.

Following the guidelines of the Strategy of Study Programmes and Studying at the University inrdagidbyf
2014, the Bachelor Study Programme of Geodesy and Geoinformatics complies with the mission of the Unive
the field of study programmes and studying:
- The University will be developing comprehensively with the wide spectrum of researciy sitidying
programmes:
- the University shall maintain its leading academic and research role at the national level and shall deV|
into internationally recognisable and one of the leading regional centres;
- the University shall engage in public activitessan initiator of technological, economic, cultural and socig
development in accordance with the needs of the Republic of Croatia;
- the University shall develop and provide various types ebiifg learning;
- the University shall provide stimulatingeative 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 an
applicablein 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 relj
specially to the last two items of mentioned mission.
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In accodance with the Strategy of Study Programmes and Studying at the University in Zagreb containing the
promoted also by the Faculty of Geodelgarning and teaching is based on the following educational postulates

- Students are in the focus of edugatal process that provides for them a responsible approach and activ
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
professionakontext, which stimulates the students to approach the problems holistically, supports
creativity, innovation, initiative behaviour, interdisciplinarity, critical thinking, analyticity and responsibil
as well as ethical conduct and professional indejmte;

- 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
Y2U0AGFG§SR 02YLISGSy( adrther, ®HCcB isldothected vtk thegalitylzRItBre thaQis
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, researotarther 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, pageeSmplementation
of the study progrenmes, the connection of educational process with research and creative activities is applie(
care that the studies are relevant in professional sense, but also provide additional values that will contribute
development of economy and soci&iith the responsibilities taken over. The University in Zagreb cannot increg
the number of students in short time (until 2016), but it should aim for the redistribution in levels (more studen
Master study programmes) and in areas (more student§ EMS. In londerm planning, it is necessary to establish
efficient cooperation with state authorities and economic partners in the development of national developmen
strategy and of understanding the role of the University in EU and widgrcomply wih the intentions of the
Innovation Strategy of the Republic of Croatia 2042D020.The Faculty of Geodesy has created and organised th
Bachelor Study Programme of Geodesy and Geoinformatics in the manner that shall contribute to the
implementation of tlese goals, and further provide the education of higlality and broadly educated geodetic ar|
geoinformation experts in the Master Study Programme of Geodesy and Geoinformatics, Postgraduate study,
programme of Geodesy and Geoinformatics, and Postgradbpéeialist Study Programme of Geodesy and
Geoinformatics in accordance with the guidelines of Research, Technology Transfer, and Innovation Strategy
the University in ZagrelfFebruary 2014) and thdniversity Internationalisation Strategy 2012025(May 2014),
contributing thus to the development of our country.
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Hence, thevision of the Faculty of Geodesy:

Highly educated experts in the field of geodesy and geoinformatics who shall essentially improve the producti
geoinformation and its usage 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 f
geodesy and geoinfaratics 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
has therefore focused its vision in wider ar@ he quality of teaching and of research and professional work has
far provided equal international collaboration for students and teachers. Graduate students continue their stug
prominent universities in the world without having to prove thkirowledge, and there is a great demand for thos
who want to work outside of Croatia. In such circumstances, the realisation of the vision requires only diligent
along with the increase of quality and influence on wider social community.

Similar carbe applied for thanission of the Faculty of Geodess well

To provide superior knowledge based on ethically acknowledged notions and practical skills at the national al
international level to all users as one of the leading institutions of recogaisaldl prominent University using
sustainable systematic activities based on the regulations and good experience with constant improvement o
in collaboration with all interested parties.

The realisation of the mission is supported by the programmf 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 thestudy 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 |
running similar, almost identical study programme because it took over the existing Bachelor Study Programr|
Geodey and Geoinformatics from the Faculty of Geodesy and performs teaching activities with the help of thq
teachers employed at the Faculty of Geodesy. It is therefore objectively not possible to compare the suggeste
programme with any other similar stitution 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 c(
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addresses of the programmes)

and form of its study programmes with the similar study programmes in Europe. Moreover, asrthefrezntral
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 tech
knowledge and skdlneeded to perform the tasks in geodesy and geoinformatics. The tradition of several decg
shows that a part of teaching staff of the Faculty of Geodesy made their doctoral degree exactly at these insti
Recently, two teachers at the Faculty dddesy 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 comparedBetihéher study
LINEAINF YYSaAa 2F (GKS 1020S YSYyGA2ySR dzyA@SNEAGASAXZ
i.e. other academic institutions in Central Europe, but also in the world, that educate students at Bachelor stuj
programmesWe would also like to point out that the teachers of the Faculty of Geodesy analysed a series of |
LINEAINF YYSAa YR GKSANI O2yGSyiGas 6KAOK Aa LINBaSyids
geoinformatike u Europi (Study Programsnof Geodesy and Geoinformatics in Euro@&ed. list 2011, 2, 14856.
http:/hrcak.srce.hr/index.php?show=clanak&id_clanak_jezik=1071198R NB @A & SR A y a Ni: Bt&diji ¢
geodezije, geoinformatike i geomatike u svijetu (Study Programmes of Geodesy and Geoinformatics in the W
Faculty of Geodesy, September 20139 http://www.geof.unizghr/mod/forum/discuss.php?d=135

For comparison, there are Internet addresses attached related to the Bachelor Study Programme of Geodesy
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 Unirsity Hannover, Germany:

http://www.uni -hannover.de/en/studium/studienfuehrer/geodaesie/studieninhalénd

http://www.uni -hannover.de/en/studium/studiengaenge/geodaesie/

2.5.0penness of the study programme to
student mobility (horizontal, vertical in the

Bachelor Study Programme of Geodesy @abinformatics provides the possibility to acquire knowledge, skills &
competences in accordance with all standards of studying at the European universities and with the Bologna
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Republic of Croatia, and international)

The horizontal mobility within the Republic of Croatia can beeaed with the Bachelor Study Programme of
Geodesy and Geoinformatics at the Faculty of Civil Engineering and Geodesy, University in Split. At the inter|
level, the horizontal mobility is possible within the EU member countries and with the caaiintriee region (B&H,
Serbia, Macedonia). Vertical mobility is possible at the Master study programme and postgraduate study prog
of the Faculty of Geodesy and with the related study programmes at technical and other faculties (Faculty of |
andsimilar) 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, eithen wpeaking of the
structures at the national, regional or local level or of individual citizens. It is reflected in performing the major|
tasks performed by geodetic and geinformation experts and it connects more subjects of local community.dGe
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 comm|
and to find the solutionshat 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 lacal sq
government and in economy. The cooperation with theamigations 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 lega
process in the period between 2011 and 2014 can be usexhaxample,
- external incentives originating from the changes in environment, natural disasters and other threats, w
the floods in Slavonia in 2014 can be taken as an example. In both cases, the cooperation was devel
with various types and formdf organisation, and thereby certain concrete activities were performed.

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

2.7.Compatibilitywith requirements of
professional organizations

The Faculty of Geodesy constantly collaborates with the professional (Croatian Geodetic Society, Croatian C
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of Chartered Engineers of Geodesy, Croatian Cartographic Society) and economic associatiBnis (i A I 'y 9
Associatiort, 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 permed related to the needs of the profession and of professional associations, i.e. to {
study programmes performed at the Faculty of Geodesy.

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

The partners that the Faculty of Geodesy cooperates with in the implementation of study programmes and ag
are state authorities, first of all the State Geodetic Administration and the City Bureau for Surveying and Cadg
Affairs of the City ofagreb, 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 realisatiofthe professional practice and in organising the visits to geodetic sit¢
(cadastral survey, land consolidation, large infrastructural projects, large industrial objects...).

Former and future partners who are also interested in the study programmérazempanies that the Faculty of
Geodesy collaborates with and uses their programme packages in teaching activities.

2.9.0ther (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, patime
studying, etc.)

3 years =6 semesters
Distance studying is not possible
Parttime studying is not organised.

3.3.The minimum number of ECTS required fo|
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 thg é&fac
GeodesyDecisionabout admission to the Bachelor Study Programme of Geodesy and Geoinforifgagics the
academic year 2015/16).
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In the fall application cycle, the admission quota for the Croatian and EU citizens is 85, the quota for foreign
is 5. The applications are made through the application pdp@$tani student".

The classification procedure for the candidates applying foBtehelor Study Programme of Geodesy and
Geoinformaticsis organised in the following way (rank list is composed according to the following scoring sys
a) Based on secondary school achievemenip to 400 points
b) Based on the school leaving exams
71 Croatian (higher levef up to 100 points
1 Mathematics (higher levet) up to 300 points
1 Foreign (or classical) languagap to 100 points
1 Physics o€omputer Science*up to 100 points
*According to the admission requirements, at least one of the mentioned exams should be passed. If a cand
has passed both exams, better results will be included in scoring).
¢) Based on capability tesiho points
d) Based on additional achievement of candidates
1 winning one of the first three prizes in the state competitions in the Republic of Croatia in Mathematic
Physics or Computer Science or Geodesy (geodetic technician)
1 participation in the internatioal Olympiad in Mathematics or Physics or Computer Science
DIRECT ADMISSION (1 000 points)

3.5.Learning outcomes of the study programmy
(name 1530 learning outcomes)

Knowledge and understanding
9 Understand the role of geodesy, geoinformatics and spatit adamodern world, demonstrate
competences in measuring systems, methods and technologies of measurement and spatial data col
1 Demonstrate competences in theoretical principles, procedures of computing and visualising the surv
data.
1 Demonstrde competences in real estate registers and interests in real estates, understand land
development measures and methods of land evaluation.
1 Demonstrate competences in regulations and administrative framework important for geodesy and
geoinformatics, the rgulations related to copy right, publishing and exchange of spatial data.
1 Understand mathematical methods and physical laws applied in geodesy and geoinformatics.
Applying knowledge and understanding
1 Apply knowledge of mathematics and physics for the pagpof recognizing, formulating and solving of
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problems in the field of geodesy and geoinformatics.
9 Handle geodetic instruments and appropriate measuring equipment properly, and perform geodetic
measurements.
9 Solve practical tasks in surveying, spatial daftection, real estate evaluation and management.
1 Establish geodetic networks needed in surveying and stakeout in order to provide the required quality
works performed in certain space.
1 Prepare geodetic documents needed to establish and maintdastral records and land registry, as well
the documents for engineering works.
1 Make plans, maps and related presentations using modern methods and technologies on the basis 0
measured data and other sources.
1 Determine and interpret the size, propegt and relations of objects in space on the basis of measured
spatial databases, plans and maps.
1 Maintain topographic, cartographic, maritime and navigation, and land information systems, integrate
visualise spatial information.
1 Use information ¢chnology in solving geodetic and geoinformation tasks.
Making judgements
1 Exercise appropriate judgements on the basis of performed calculation processing and interpretation
data obtained by means of surveying and its results.
1 Recognise problems and tesin the application of geodetic and geoinformation principles and methods
and select proper procedures for their solution.
Communication skills
1 Prepare official public documents, reports, graphic and cartographic presentations using the surveyin
results related to objects in space.
1 Communicate the results obtained by means of geodesy and geoinformation to clients and experts ol
geodetic and other related professions
Learning and ethical skills
1 Keep pace with and adopt new technological achievementsarield of surveying, geoinformation
systems and services based on the position, and the changes in regulations, norms and standards.
9 Take responsibility for continuing academic development in the field of geodesy and geoinformatics, |
related disciplins, and for the development of interest in lifelong learning and further professional
education.

12



. . FORM1 Evaluation of university study programmes aidergraduate, graduate
UanE]fSlty Of and integrated undegraduate and graduate studies, andcational studies

Zagreb

DETAILED PROPOSAL OF THE STUDY PROGRAMME

- Economyg legal and natural persons authorized to perform state and cadastral survey tasks at the ter
of the Republic of Croatia in accordance with the Law on Performing Geodetic Activities (National Ga
/2007) ¢ 500 subjets

- Economyg IT companies having geonformatics, i.e. programming, installation, maintenance and supp
services of GIS systems for users in their activity portfolio, as well as the representation of the produg
GIS programme solutions (dozens of gamies like EricsseNikola Tesla, Zagreb; GBISdata, Zagreb;
YLbD L/ ¢3X %l 3ANBOT LbHI % INBOT LYF2R2YZIZ%lI IANBG

- Economyg legal and natural persons outside of the system of authorizationddiopming the tasks of

3.6.Employment possibilities (list of potential state and property cadastre survey and IT sector that deal with the processing and interpretation of s

employers) and opinion of three information, i.e. use spatial information and geodetic and geoinformation knowledge and skills as an
organizations associated with the labour essential part of theiactivities (civil engineering companies, architectural companies and offices, shipy
market on the adequacy of anticipated telecommunication companies...)

learning outcomes (attach) - State administrationg central professional authority of the state administratigiState Geodetic

Administration
- State administration ¢ other central authorities of the state administration, institutes and agencies (in
accordance with the Internal Organisation Rules): Ministry of Construction and Physical Planning, Mil
Ministry of Environmental Protection, Ministry of Defenégency for Payments in Agriculture, State Offi|
for State Property Management, Croatian Hydrographic Institute, Croatian Demining Center,...
- Regional and local seljovernment; counties, towns and municipalities, i.e. their professional services
their public institutions (e.g. spatial development institutes, utility companies, development agencies,.
- Public sector national public companies and systems: Hrvatske vode, Hrvatska elektroprivreda, Hrva
0SSt 28T yAO0Ss | NI i a1,%ad@rBkinaifovod, PINagio,i.4 1 S | dzi2 OS &
- Master Study Programme of Geodesy and Geoinformatics at the Faculty of Geodesy, University in Z
3.7.Possibilities of continuing studies at a highe - Master study programmes at other technical faculties of tmarsity in Zagreb after taking certain
level supplemental exams in accordance with the adequate decision of individual faculties,
- Master technical study programmes of other universities in Croatia after taking certain supplemental «
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in accordance with theecisions 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 individu
study programmesfaculties, i.e. universities, and

- Master study programmes of geodesy and geoinformatics at the majority of the universities in the wol
with required supplemental exams or without them in accordance with the decisions of individual stuc
programmes, faulties, i.e. universities.

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

4. DESCRIPTION OF THE STUDY RRMMER

4.1.List of mandatory and elective courses and/or modules with class hours and ECTSappditslix: Table 1)
4.2.Description of each course (appendix: Table 2)
The study programme is performed in 6 semesters

Obligatory subjects
The number of students enrolled in each semester is abowt BID, with smaller variations related to individual
subjects and depending on the number of students who attenth@®isubjects again, so that the number of
students attending courses in obligatory subjects is abouf Z00. The same rules apply to all subjects:

- lectures - one group (7@; 110 students)

- seminarsc three groups (2% 35 students)

- exerciseg, professonal geodetic, geoinformation and information subjects, and the subject Computer

Geometryg eight groups (1@ 15 students)

- exercises in mathematical and physical subjedtsur groups (2@; 25 students)
Optional subjects
The number of students enroliein each semester is about 800, which indicates that the courses in these

4.3.Structure of the study (number of semester
trimesters, class size for lectures, seminarg
exercise$
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subjects will be performed with the number of students varying betweeng @0 taking into consideration the
offered optional subjects in single semesters and the characteptiénal subjects. Since the same rules are defir
for the performance of teaching activities, the number of seminar groups, exercise groups and field work groy
depend on the number of enrolled students:

- lectures - one group (1@ 60 students)

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

- exerciseg professional geodetic, geoinformation and information subjeotse to four groups (up to 205
enrolled students one group, in case of more thantthamber one more group is added for the next1®
students up to the maximum of 4 groups)

- exercisex mathematical subjectg one/two groups (up to 225 enrolled students one group, in case of
more students, the next 2@5 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 t¢
the courses in summer term, and for the courses in winter term the attdrateirses 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 programme

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

AlcoNB Sa OFy 0SS LISNF2NX¥SR Ay 9y3IfAAKIE FYR AG oAff
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, whi@rifeed by entering the grade and attaching
S OKSNRAa aA3Yyl Gdz2NBE Ay aiddzRSyd 02212 o0& SyuSNay3
the last VI. semester in the student office.

c. Procedure of evaluation of final/diploma
exam andevaluation 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
YFGKSYFOGAOFE X LKeaAOlFIfsX IS2RSGAO0 | yR 3 Stadenfsheeddy wrile
the answers to each question. The questions can be theoretical, as well as computational tasks in order to ey
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the knowledge level achieved by the students during the Bachelor study programme in adequate way. The le
the questions is adjusted to that kind of exam and should not be longer than one paragraph, a few formulas w
interpretation of tags, i.e. of problem task that is intended to show the understanding of the problem and its s
and not lengthy calculatim

The written exam is conducted by the appointed committee with the-diean 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
students must answer correctly 50% of question (earn 50 points). The final exam grade is derived from the n
of earned points:

- sufficient: £AP5 points
- good: 260 points
- very good: 151¢ 175 points
- excellent: & 200 points.

2 ECTS points stand for the Final exanritten exam (basic mathematical, physical, geodetic and geoinformatio
knowledge)
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1. GENERAL INFORMATION

1.1. Course teacher WStl1l .Soly NJ A O 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 ¢Sta2l1l ¢dzi S 1'8';2/5?50; Tz[rrcélzg?:ir:g)er 2 30 (L) + 30 (E)
1.4.Study programme

(undergraduate, graduate, Bachelor Study 1.9.Expected enrolment in the course | 90

integrated)

1.10Level of application of-&arning
1.5.Status of the course compulsory (level 1, 2, 3), percentage of online| e-learning level: 2
instruction (max. 20%)

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 algebkeetprsblems in the field of
study.

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

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

2.3.Learning outomes 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 aimflogetatics.

Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problems in the
geodesy and geoinformatics.

Exercise appropriate judgements on the basis of performed calculation processing enpaetation of data obtained by mean:
of surveying and its results.

Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related discigling
for the development of interest in lifelong learning andther professional education.

2.4.Learning outcomes expected at

1 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 typesf second order surfaces;

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

Distinguish methods for solving systems of linear equations and apply the appropriate metbmldda 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 orthabdiagonalization of a matrix.

Use the system for-eearning.

= =

=A =4 =4 =8 =4

Vector algebra. 3h

Analytical geometry3h

Equation, sketch and recognition of surfaces of the second order. 1h

Matrix algebra. 2h

Elementary transformations and elementary matrices. 1h

Review of previous worlh

1st preliminary exam 1h

Reduced form of the matrix, inverse matr2h

Solving linear systems using the Gaidsglan reduction. Homogeneous linear systems. RilmmecketCapelli theorem. 2h
The concept and calculation of determinants. Cramer's rule. 2h

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

EYIRIELE), Least squares method. 1h
Review of previous woridh
2nd preliminary exam 1h
Vector space. Linear independen@h
Coordinates and change of basis. Eigenvaludssigenvectors2h
Linear transformations. Matrix diagonalizatidzh
Quadratic forms. Diagonalization of quadratic forms. 2h
The final exam. 1h
X lectures X] independent assignments 2.7.Comments:
[ ] seminars and workshops X] multimedia and the internet
2.6.Format of instruction: X exercises [ ]laboratory
[ ] on line in entirety [ ] work with mentor
X partial elearning [] (other)

18
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[ ] field work
2.8.Studentresponsibilities Regular school attendance. Monitoring efearning. Writing tasks. Consultations (teacher / student assistant)
Requirement
2.9.Screening studenwork (name Class attendance for the Research Practical training
the proportion of ECTS credits fi signature
eachactivity so that the total Experimental work Report independent assignment 4%
number of ECTS credits is equal Essay Seminar essay interactive tasks 4%
to the ECTS value of the course Tests 92% Oral exam optional (other)
Written exam 100% Project (other)
50-61 credits sufficient (2)
2.10. Grading and evaluating studer 6274 credits good (3)
work in class and at the final exam 75-87 credits very godl (4)
88-100 credits excellent (5)

. Numbgr o Availability via other
Title copies in the :
: media
library
. SO0y . NJ A Qhalytivab GeormetiziiaSd] Lhear Alg&praxbook for . .
in preparation
: : . | students,Faculty of Geodesyagreb 2012
2.11. Required literature (available i - : T = =~ = -
. . : Beban Brkic, J:y I t AUAG] I 3IS2YS [iTeAb&ok forksstuderitsy(ds Ehé http://e -
the library and via other media) , :
web), Faculty of Geodesy ucenje.geof.unizg.hr
9t S| 2 WinhearAlgebrdEYement, Zagreb, 199Bultiple editions) some ten
Elezowd B, Agld A: LinearAlgebraWorkbook Element Zagreb 1995 (multiple
editions) some ten

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

Anton, H. Rorres, CElementary Linear Algebrdohn Wiley & Sons, N2900.
{ £ I LYy Maiembatikall, &wWw.fesb.hr/~matl
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2.13. Quality assurance methods | Class attendancén revising during lectures. Problem solving during exercises. Activity on the systetedoniag. Individual
that ensure the acquisition of | assignment. Interactive tks. Consultations attendance. Preliminary exams. Exams.
exit competences The implementation of a single university Questionnaire for evaluating teachers prescribed by the Senate.

2.14. Other @s the proposer wishes
to add)
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1. GENERAL INFORMATION

1.1. Course teacher Vida Zadelp  NIi A 8 1.6.Year of the study programme 1/
1.2.Name of the course Mathematical Analysis 1.7.Credits (ECTS) 5 ECTS
1.3 Associate teachers 1.8.Type of mstruc'Flon (number of hours | 304342542
+ S + E +learning)
LG programme e EgEelEe undergraduate 1.9.Expected enrolment in the course 100
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course obligatory (level 1, 2, 3), percentage of online | 1, 10%
instruction (max. 20%)

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 enrolmentequirements
and entry competences required fg
the course

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

Demonstrate competences in theoretical principles, procedures of computing and visualsisgreying 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 |
of geodesy and geoinforntias.

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

Take responsibility for continuing academic development in the field of geodesy and geoitiésfraarelated disciplines,
and for the development of interest in lifelong learning and further professional education.

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

- Define and implement the tasks terms of mathatical 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 tc
sequences (limit of a sequence, limit of a function)
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- Define andapply 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 expar
Mac Lauren series

- Define, analyze and apply the tagksms of functions of several variables, as well as Taylor and Maclaurin series for tw
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.Couse content broken down in
detail by weekly class schedule
(syllabus)

15t 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, injectiorjective, 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 powanotrigtric
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, propertie
convergent sequences,) (P1h Yy

5th Limit and continuity of functions (limit of function, performance limit of a function, continuity of functions, progkgrtie
(P2h + V2H)

6th Derivative and some theorems of differential calculus (speed problem, the problem of tangents, theatefifit
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 parametrig
function, equation of tangents and normals at the point in the curve, the equation of the tangent from the point outside
the curve, the concept of local minima and maxima functions, Taylor's formula, Maclaurin formula) (P3H + V3H)

7. Application of davation (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, mfyedatio
the definition of the agmptote function, horizontal asymptote, vertical asymptote, hair asymptote , elements of the plofi
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functions) (P3H + V3H)

8th Indefinite integral and properties (the notion of primitive functions, indefinite integral, properties of indefinitgraise
indefinite integral of elementary functions, methods of integration: substitution method and the method of integration
parts) (P3H + V3H)

9th Definite integral and improper integral (upper integral sum, the lower integral sum, integrable functi@esmann's
sense, properties of definite integral, Newtdibniz formula, a change of variables in a given integral; improper integral
the first kind, improper integral of the second kind) (P3H + V2H)

10th Applications of integral (area between thenaes, length of a curve, the volume afotationalbody) (P1h + V1H)

11th Functions of several variables (surface in space, natural area definitions of functions of several variables, limit ar
continuity of functions of several variables, partial detives, geometric interpretation of partial derivatives, partial
derivatives of higher order, Schwarz theorem, the derivation of complex function of several variables, derivative of imy
functions, complete (total) differential, Taylor and Maclaurimfiofas and series of functions of two variables, extreme va
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, &ichy criterion, alternating series, Leibniz criterion, series with positive and negative members
absolute and conditional convergence series, series of functions, the area of convergence of series of functions, peyvq
Abel's theorem, radius anidterval of convergence of the series, Taylor series, Mac Lauren series, Taylor series of elen
functions) (P4H + V3H)

13th Differential equations (differential equations of the first order, Cauchy problem, the general solution, particui@nso
the general integral, particular integral, Separation of a variables, homogeneous equations) (P2h + V2H)

14th Seminar (3h)

X lectures X independent assignments 2.7.Comments:
2.6.Format of instruction: X] seminars and workshops X] multimedia and the internet
X exercises [] laboratory
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[ ] on line in entirety X] work with mentor
X partial elearning

L] (other)
[ ] field work

2.8.Studentresponsibilities

By continuous monitoring during the semester, the students accumulate points which, in the end, articulate requireme
signature and evaluation through:

15 Presence of lecte (80%) and exercises (80%)

2" Doing homeworks (80%)

3" Participation in class during the lectures and exercises
4" Two partional preliminary exams

5th writing seminars

2.9.Screening student worghame the

proportion of ECTS credits for eac

activity so that the total number of

ECTS credits is equal to the ECTS

value of the course )

Class attendance 15 Research Practical training
Experimental work Report (other)
Essay Seminar essay 0.5 (other)
Tests (3.0) | Oral exam 15 (other)
Written exam 15 Project (other)

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

A requiremant 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 studenis 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)

Number of S
_ u! b.e ° Availability via
Title copies in the .
: other media
library

24



University of

Zagreb

FORM1 Evaluation of university study programmes aidergraduate, graduate
and integrated undegraduate and graduate studies, andcational studies

DETAILED PROPOSAL OF THE STUDY PROGRAMME

J.BebaBrkb T al G KSYIFGAO&a L O6AY [ NRIGAIYOS

Ld {tFLWAGINY al GKSYIGAO& ™M OAY [/ NBF

P. Javor; Introduction to Mathematical Analysis/(iNRB I G A y 03X ~1 21 i

{EFLYAGINT Wao . | yA o6 TExerdisedhCojedignTroatidn);a |
FESB; Split 2010

V.Zadelp F NIIA G T b 2 ynshiit ghiCéostign) L y G S NJ

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

W. F. Trench; Introduction to Real Analysis; San Amtdrexas, USA
. ® 1 LIASYT wAaiaSOSyA TFRFOA Al @GAOS YIFGSYFGA]1S LT LLX
. ® t® 5SYAR2GAOT %I RFOA A NR2SOSYA LINAY2SNR Al YI GSY

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

Homework, participationn class during the lectures and exercises, writing obligatory seminars, the accession of the pa
exam, the accession of the classical exam (if the exam is failed by a partial exams)
Seeltevaluation of teachers and student survey

2.14. Other @s the propser wishes to
add)

Obligatory internet literature:
M® L {fFLWYAGFNT KGUGLkktl @AO
HO L {fFLWAGENT KGOGOGLKktl @A
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1. GENERAL INFORMATION

1.1. Course teacher

t NEFP al NA2 NJ A O] 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.Assocate teachers

1.8.Type of instruction (number of hours

* *
L + S + E +learning) 15%2L + 15%2E

52YF 322 wdzOR2l |

1.4.Study programme

(undergraduate, graduate, undergraduate 1.9.Expected enrolment in the course | 100
integrated)
1.10Level of aplication of elearning
1.5.Status of the course obligatory (level 1, 2, 3), percentage of online | 2

instruction (max. 20%)

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 fun
derivatives, indefinite and definite integrals, & 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 understandin
6. Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problemsdn
of geodesy and geoinformatics.

Making judgments
16. Exercise appropriate judgments on the basis of performed calculationgsiageand 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 djsc]
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and for the develpment of interest in lifelong learning and further professional education.

Derive and apply the equations of geometrical optics.

Describe the motion by vectors of positiorelocity and acceleration.

Apply Newton's laws of motion.

Describe the motion of the gyroscopes.

Derive and apply the Kepler's laws.

Derive the general expression for the gravitational potential energy and define the potential and equipotential surfe

Describe and compare the simple and physical pendulum.

Describe the harmonic waves.

Describe the electric field, electric potential difference, and electric current; describe the magnetic field of a cunpen

0. Describe the electromagnetic induction.

Physics and measurement. Standards, dimensional analysis, significant digits, order of magnitude, scalars and ve

vectors and vector components, analytical method of additbbmectors, scalar product of vectors, vector product.

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

3. Opticalinstruments. Refraction, lens equation, positive and negative lenses, magnification of the lenses, eye, simp
magnifier, microscope, telescope.

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

5. Kinematics 2D. Position, velocity and acceleration in 2D, uniform circular motion, tangential and radial acceleratiol
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,
AN GAGEFOGAZ2Y T F2NOS YR ¢gSAIKGET O2ydal Ot F2NDSao ! L

7. Work and energy. Work done by constamdavarying force, Hooke's law, general expression for the work, kinetic eng
and the work, work of conservative forces, potential energy of a system, conservation of mechanical energy, relati
between conservative forces and potential energy, powdre 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, moohéamgrtia, parallel axis theorem.

9. Rotational dynamics. Torque and angular acceleration, angular momentum, angular momentum of a rotating rigid

conservation of angular momentum, a variable moment of inertia of the system, motion of gyroscopesnttfitons of

static equilibrium, center of gravity.

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

PRBOO~NO LN

2.5.Caurse content broken down in
detail by weekly class schedule
(syllabus)
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10.bSgli2yQa t+g 2F dzyAGSNEIE ANFGAGIGA2Y D [ g 2F 3IANI O
free-fall acceleration at the surface of the Earth, gravitational fieldyigeional flux, gravitational potential energy,
Kepler's laws.

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

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

13. The magnetic field. Sources of the magnetic field, magnetic force acting on a ecareying conductor, torque on a
current loop in a uniform magnetic field, magnetic moment, Batart law, the magnetic field current through a long

AUGNIAIKG 6ANBST YIFIIySGAO FASER 2y GKS FEA& 2F F OANJ
14. Electromagnetic induction. Faraday's law of induction, Lenz's law, generators.
] lectures [ ] independent assignents 2.7.Comments:
[ ] seminars and workshops . . .
. X] multimedia and the internet ) o )
2.6.Forma of instruction: X exercises [] laboratory The exercises consist in solving selected
[Jon line in entirety [] work with mentor (approximately 100) problems. In dition,
[ ] partial elearning ] (other) there are numerical exercises in MS Exc
[ ]field work
2.8.Studentresponsibilities Student attendance is required at min. 70% of classes, and 10/13 tests.
2.9.Screening student worfname the | Class attendance 1 Research Practical training
proportion of ECTS credits for ea] Experimental work Report (other)
activity so that the total number g Essay Seminar essay (other)
ECTS credits is equal to the ECT| Tests 2/ Oral exam 2 (other)
value of the course ) Written exam 2 Project (other)

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.

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

Numberof | ailability via other
2.11. Required literature (availbbin Title copies in the media
the library and via other media) library
a® . NJAOGXI HnantTyY tKeaixodaz NBOBASHSR e-
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ucenje.geof.unizg.hi

a® . NJAOGZ HAanTY tKe&aAaoaz YI ydz ONR LY

e_
ucenje.geof.unizg.hi

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

Serway R. A. and John W. Jewett, Jr., 2013: Physics for Scientists and Engineers with Modern Physics, Ninth Ebition,

9781-133-954057, ISBNLO: 1-:133-954057, Brooks/Cole, Boston, USA

2.13. Quality assurance methodkat
ensure the acquisition of exit
competences

Tests. Exam. Student polls.

2.14. Other @s the proposer wishes
to add)
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1. GENERAL INFORMATION

7dz2NR . | N] 2Q0A0
1.1. Course teacher bl BRI +dsb SiAs 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 Mgrtlna Trlplat Horvat 1.8.Type of mstrucyon (number dfours L 60(30L+30E)
Lili Gracin + S + E +lkearning)
LG programme e EgEelEe undergraduate 1.9.Expected enrolment in the course 95
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course obligatory (level 1, 2, 3), percentage of online | level 2
instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

Development of the ability to recognize, identify and understand the spatial and gjgatiporal components of the reality.

2.2.Course enrolment requirements
and entry competences requiredr
the course

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

Knowledge and understanding

Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competencasunimge
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, plasmiand maps.

Making judgements

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

Learning and ethical skills

Keep pace with and adopt new technologicaliagbments 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 thg

level of the course (4 to 10 learning

1. Formulate the basic caepts and definitions about the space, time, sp#ioge and reality.
2. Explain the process of creating a model using the perceived reality, the conceptual data model and specifications

30



. . FORM1 Evaluation of university study programmes aidergraduate, graduate
UanE]fSlty Of and integrated undegraduate and graduate studies, andcational studies

Zagreb

DETAILED PROPOSAL OF THE STUDY PROGRAMME

outcomes) (perception of reality).
3. Explain the concept of abstract universe andeis 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 fiora object and time.
10. Distinguish between absolute and relative spatial relationships and explain the basic idea of topological relations.
Lectures:
. The content and the organizatiaif the course.
. The perceived realityBreaking down the reality into elements, part 1.
. Breaking down the reality into elements, part 2. Space and time, part 1.
. Space and time, part 2. Similarities and differences between space and time.
. Different views opace phenomena, part 1.
. Different views of space phenomena, part 2. Geospace scale.
. Location of the object described using an attribute. Review of knowledge and skills.
. The first test.
. Metric and nominal determination of geospatial objects. Referenctasas. Coordinate systems.
2.5.Course content broken down in  |10. Coordinate transformations. Map projections. Official map projections.
detail by weekly class schedule |11.Conceptual models of geospatial data. The view based on location, object and time.
(syllabus) 12. Comparison of absolute and relative spatial relationships.
13. Terms and defitions 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.

O©oOoO~NOOOUTA, WNPE

Exercises:

1. The organization of exercises and introducing to tasks

2. Coding 6 objects in relation to other objects and in relation to themselves. Short field execteasncode 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 deedrby 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 attribu
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5. Field data collection for the created model.
6. Field data collection for the createdadel (continuation).
7. Getting acquainted with the elements of spatial data (origin, positional accuracy, attribute accuracy, completeness,
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, m
phone devices. Introduction to a handheld GPS receiver.
10. Collection of field data about objeaidation 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 productibbases in QuantumGIS or Autodesk Map (continuation).
14. Presentation of processed data.

2.6.Format of instruction:

15. Test
% Iseecr:?i;zs;s and workshops D independent assignments 2.7.Comments:
[X exercises P [ ] multimedia and the internet

[ ] on line in entirety % L?gflzi\t/(i?[;ymentor
[] partial elearning

[ ] field work [] (other)

2.8.Studentresponsibilities

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

2.9.Screening student worfname the

proportion of ETS 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 15 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 pdiihaf th
exam. This is valid only for the first two exam terms.
The final exam consists of a written and an oral patrt.

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

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 ori
Guptill, S. C. and J. L. Morrison, translate¢ izl A 62 5® | yR ad® | 1
geodetska uprava RH, Zagreb.
Maguire, D.J., Goodchild, M. F., Rhind, D. W. (1991.), Geographical information 1
systems, Principles and applications, Longman Scientific and Technical, New Yor
Molenaar, M. (1998.), An Introduction to the Theory of Spatial Object Modelling fo 1
GIS, Taylor and Francis, London, Bristol.
Peuquet D. J. (2002.), Representations of Space and Time, The Guilford Press, N 1
York,London.
Nl 20A0 2% 7 @I HanditsSofiinteinal Lértdre otesinvBasic of elearnin
Geoinformatics. g
2.12. Optional literature (atthetimef |1 | ¢ { Ay 3T {® 2 d S6HAAN®OYE LEddZAONANI Y NGl LRGA2SEID
submission of study programme || F g {1 Ay 33X {® 2 dI t SYNRPASSET wd SHAAHD®OSEZ h LINANRBRA LINRa&I
proposal) EVaiSAysS ' @ omMpppd0> az2e LRITSR yI agraeSi oLINB@ZS2 51
2.13. Quality assurance methods that | Taking part at the three tests.
ensure the acquisition of exit Passing the written and oral exam.
competences Selfevaluation of teachers ahquestioning of participants.
2.14. Other @s the proposer wishes to
add)
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1. GENERAL INFORMATION

1.1. Course teacher 7dz2NR . | N] 2 DA 0 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 D2 N}y WdzNF 1A D Y 60 (30L+30E)

+ S + E +learning)

1.4.Study programme (undergraduate,

: Undergraduate 1.9.Expected enrolment in the course 95
graduate, integrated)
1.10Level of application of-earning
1.5.Status of the course Compulsory (level 1, 2, 3), percentage of online | level 2

instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

Acquiring knowledge about the physical basis of geodetic instruments and practical knowledge about the instrument f
measuring angles, hdigdifferences, distances and position of the points and knowledge of the methods testing and co
of geodetic instruments.

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

Compulsory attendance at 70% of teachqigctures
Compulsory attendance at 70% of teachgexercises.
Compulsonpresence of students at all knowledge tests.

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

Knowledge and understanding

Understand the role of geodesy, @jaformatics and spatial data in modern world, demonstrate competences in measuril
systems, methods and technologies of measurement and spatial data collection.

Applying knowledge and understanding

Apply knowledge of mathematics and physics for the paepof recognizing, formulating and solving of problems in the fi¢
of geodesy and geoinformatics.

Handle geodetic instruments and appropriate measuring equipment properly, and perform geodetic measurements.
Solve practical tasks in surveying, spatial datéection, 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 sen
based on the position, and the changes in regulationsmscand standards.

2.4 Learning outcomes expected at thg

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, errodavidtion.
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outcomes) 3. Knowing the nature and properties of light in the context of the law of reflection (rejection) and refraction (fractute)
and explain the refractive index of light.

4. Differentiate and explain the properties of mirrors, prisms, plane parnplé¢e, 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 lergikision, purpose, structure, componenoperating
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 (aboates)- division, purpose, structure, parts and errors
that affect the determination of coordinates.

9. Apply automate measurements and communication between the geodetic instruments and computers.

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

2. Measuring instruments and accessories. Liggmesis and character. Basidiopl, 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. Straighi
and amgled mirror. Focusing the crosshair. Focusing. Parallax of the crosshair. Boresight with theodolite. Reading
with theodolite: index, scale and optical micrometéL + 2E)

4. Lens. Fundamentals of optical mappings. Systems of lens. Errors mappings. &ilasfioptical instruments.
Increase. Eye. Accommodation. Adaptation. Visual acuity. The correction of the eye. Fieldwork with theodolite.

2.5.Course content broken down in Observation Hz directions and measuring height of instrum@ht + 2E)
detail by weekly class scthgle 5. Magnifier. Microscope. Binoculars. Classiion and characteristics of binoculars. The increase. The luminosity. The
(syllabus) screens. Field of view. Resolving power. Crosshair. Conditions of theodolite. Testing double collimation error.
Testing of the optical plumme2L + 2E)

6. Tubular and circular levelxis 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 heigtifestence.(2L + 2E)

7. Errorscollimation 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 differendst preliminary exam. (2L + 2E)

8. Electronic theodolites. Characteristics. Basic construction. Ways of reading and registration. Dual axis compensal

Other special theodolites, and gyro theodolite. Lasi@oculars. Optical plummet. Introduction to levels. Level with
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compensator. Conditions of levels with compensator. Reading lath: centimeter arcehéitheter.(2L + 2E)

9. Instruments for measuring height differences. Methods: trigpnometric, geometriddanaimetric. Classification of
levels. Basic parts and functions. Automatic leveling boresight line. Errors levels. Accessories levels. Fieldwork w
levels. Determination of the height difference with level between 3 points. Testing of the zero pasitigpensator
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 mtaters wi
diagrams. Distance meters with a constant base on aim. Calculating the distance and height diffarénce.
preliminary exam. (2L + 2E)

11. Instruments for measuring distances. The mechanical, optical and electronic measurement. Measuring tape.
Odometer. Dimometer. 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
practicalpreliminary exant, centering andeveling theodolite (2L + 2E)

12. Electronic measuring distances. The principle of operation. Radiation sources. Basic correction and reduction.
Testing. Handheld laser distance meter. The total station. Transferring measurement data to a computer. Repeat
14 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. Uninterruptedf fyeodetic data. Testing of
geodetic instruments. Repetitiorfield work with levels, theodolites, measurement Hz and V angles. Repeat 3rd prg
preliminary exam. (4L + 4E)

% Iseecrijiifs and workshops X independent assignments 2.7.Comments:
5 exercises P X] multimedia and the internet

X laboratory
[ ] work with mentor
X] team assignments

2.6.Format of instruction: D on line in entirety

X partial elearning

X field work
2.8.Studentresponsibilities
2.9.Screening student worfname the | Class attendance 0.5 Research Practical training 0.5
proportion of ECTS credits for eacl Experimental work Report (other)
activity so that theotal number of | Essay Seminar essay (other)
ECTS credits is equal to the ECTS 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 | During the semester are organized three preliminary exams. Students who pass the preliminary exams are exempt frt
work in class and at the final exam written part of the exam. Othertadents can take the written and oral exam.

: Nu_mb(_ar o Availability via
Title copies in the .
i other media
library

. SYy6A08T 50 ombpdnvyY DS2RS( &1 lolska ihiiga, NHzZY
Zagreb.

. SY6A0Z 50X {2fFNRAOZ bd 6HAN
6aSlkada2NAy3 LyadaNyzySyada FyR {

Zagreb.

[FaA0X % ouHnnTOY DS2RSGA&] Antefngl sciiphHavufyyo
Geodesy; University of Zagreb, Zagreb.

2.11. Required literature (available in n

yoY aaSN.
the library and via other media) €

2ai0Sya A

2.12. Optional literature (at the time off Deumlich, F., Staiger, R. (2002): Intrumentardeider Vermessugstehnik, Herbert Wichmann.
submission of study programme | Fialovszky, L. (1991): Surveying Instruments and their Operational Principles, Akademiai Kiado, Budapest.

proposal) Kahmen, H. (1997): Vermessungskunde, Walter de Gruyter, Berlin.
2.13. Quality assurance methods that | Testing three preliminary exams.

ensure theacquisition of exit Testing a written and oral exam.

competences Selfevaluation of teachers and polling participants.
2.14. Other @s the proposer wishes to

add)
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1. GENERAL INFORMATION

Vlado Cetl
FfYAY 71 L2
1.1. Course teacher 5NI OSy ¢ dzi A6 1.6.Year of the study programme 1
w20 SNI ¢ dzLd y
1.2.Name of the course Engl_neermg _Graphlcs in Geodesy and 1.7.Credits (ECTS) 3
Geoinformatics
'yl YdzOdSkORA S 5A@2l
Martina Triplat Horvat
: [dzl I . T O0OAO 1.8.Type of instruction (number of hours |
1.3.Associate teachers Al NE2 al $8NJ +'S + E +learning) 15L+30E
+lya2l aAfa|120A0
It R2 {GFy6AOd
L programme QUL Undergraduate 1.9.Expected enrolment in the course 80-90
graduate, integrated)
1.10Level of application of-kearning
1.5.Status of the course Mandatory (level 1, 2, 3), percentage of online | 2
instruction (max. 20%)

2. COUSE DESCRIPTION

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

2.2.Course enrolment requirements
and entry competencegequired for | No conditions
the course

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

Distinguish between raster and vector graphics, concepts of comyaitied shaping (CAD) and GIS (GIS) and color syste
computer graphics

Develop a vector drawing by defatdimplate, edit the raster image in the geometric and radiometric sense and create-a
dimensional drawing and surfaces in GiAldNnd load data in geographic information systems (GIS)

Distinguish file formats for raster and vector graphics, computerdaitisign (CAD) and geographic information systems
(GIS).

Geometric and topological transform raster and vector data.
Specify the scale drawings and printscale drawing in the paper.

Create and analyse surfaces, volumes and profiles in programs fba@#V 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 geoinfor
2) Vector and raster graphics. The colasteyns.

3) The concept, features and applications of compuatidled design and desigrCAD.

4) Coordinate systems. The relative and absolute coordinates. Basic geometric elements in vector graphics.
5) Commercial and free software. Application in GeodexYy Geoinformatics.

6) Formats of data storage in CAD.

7) 2D transformation of raster and vector data. Georeferendrgation and editing of topology.

8) Dimensioning.

9) Extension capabilities of CAD with user applications.

10) Interoperability of CB 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 p
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Construction and editing of 2D and 3D geometric elements in AutoCAD. Georeferencing of raster. Translation from ra
vector form. The advanced design and editing 2D geometric elements on examples from surveying practice. Creating
blocks. Building topology and editing topological relations. Topological analysis. Export data from CAD to the databas
elements of 3Dnodelling. Object drawing. Using styles in 3D CAD modelling. Surfaces. Preparation for print and scale

% f:;:;?s and workshops X independent assignments 2.7.Comments:
5 exercises P [ ] multimedia and the internet

X laboratory
[ ] work with mentor
X] midterm examgother)

2.6.Format of instruction: D on line inentirety

X partial elearning

[ ] field work
Compulsory attendance at 70% of teachigctures.
2.8.Studentresponsibilities Compulsory attendance at 70% of classegercises.
Creation and submission of projects task.
2.9.Screening student worfname the | Class attendance 0,5 Research Practical training 0.5
proportion of ECTS credits for eacl Experimental work Report (other)
activity so that the total number of | Essay Seminar essay (other)
ECTS credits is equal to the ECTY Tests 0,5 Oral exam 1,0 (other)
value of the course ) Written exam 0,5 Project (other)

Accessing three midterm exams to which the student responds tehiheretical issues and practical tasks. Preliminary ex;
are conducted through a system odearning and practical work on computers. Each exam content corresponding to thr
course units. Students who pass all 3 midterm exams are exempt from final exam.

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

: Nu_mbgr o Availability via
Title copies in the .
: other media
library

Lectures and presentations orl@arning.

2.11. Required literature (availablein [[ | LIt Ay ST a®3 ¢ dzi A 0 >a. Babdscript.Fscaltpof Geodes/s |
the library and via other media) Zagreb 2001.

[ dz6 A0 a®@XlIyYROBRLRAI5 F2N) G§SOKYAOIf RNI ¢
Tenja 2005.
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2.12. Optional literature (at the time of
submission of study programme | Internet sources and helgystems of graphic programs
proposal)
2.13. Quality assurance methods that | In accordance with the Quality Policy and Quality Manual, University of Zagreb and the quality assurance system of tf
ensure the acquisition of exit Faculty.
competences Survey evaluation of sjgrcts and teachers. Sedfvaluation of teachers.
2.14. Other @s the proposer wishes to
add)
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1. GENERAL INFORMATION

1.1. Course teacher 5N} 32 ~LR2f2FNAO 1.6.Year of the study programme l.
1.2.Name of the course Engineering Informatics 1.7.Credits (ECTS) 2
: Mario Miler 1.8.Type of instruction (number of hours |
1.3.Associate teachers 5NI OSy hR2o0F OAD +'S + E e-leaming) 30 (15E15E)
LG programme e EgEelEe study of geodesy and geoinformatics, § 1.9.Expected enrolment in the course 60
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course optional (level 1, 2, 3), percentage ohline e-learning 2
instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

Adoption of the basic theoretical and practical knowledge in informatics through three basic parts: hardware, software
experts needed to easily learn the task during siiedy and application of the engineering profession. Through preparatic
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 desirablavior in the Internet community, correct electronic
communication and behavior on social networks.

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

no

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

Knowledge and understanding

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

Applying knowledge andinderstanding

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 ot
related professions.

Learningand ethical skills

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

2.4.Learning outcomes expected at the
levelof 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 toolsnail and the Internet.

Explain the division of computer networks, technology connectivity and protocol for communication over computer net
The ability to decent communication via the Internet (for example, correctly writermaif.

Recognize theahgers of the Internet and apply adequate protective measures, and identify the reasons of data protec
the Internet.

Describe the role of open and commercial information systems and applications, and to explain their role and commui
technolodes 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 subscridea&oning, access the course. Rules desirable
behavior in therternet 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: hardwal
software and experts.

. The component of @omputer system hardware.

. Component of a computer systeraoftware. Operating systems.

. Component of a computer systeraxperts.

. Computer Networks, connectivity and communication through the network.

. Internet.

. Network protocols (HTTP, HAS, FTP, etc.).

. 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 lettera®.

12. Intenet 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 geoinfo
15. Trends inhe development and application of information and communication technologies in geodesy and
geoinformatics.

O 0O ~NO 01w

Exercises
1. Introducing students to the IT infrastructure at the Faculty: mail and web servers, university websiteleamndrg (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
choice of topics.

3. Collection of online resources for making selected the essay topic.

. Basic to use thLinux operating system.

. Installation of Linux operating system (Ubuntu or Fedora, etc.).

. Introduction to the structure of the Linux file system.

. Foundations of using the command line.

. Analysis of the way of handling files on the Linux opagatystem (owners, users, groups and permissions).
. 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 tagkscussion.

14. Presentation (presentation) seminars and project tagkscussion.

15. Presentation (presentatioseminars and project tasksliscussion.

©O© 00N O~

2.6.Format of instruction:

% ISeeC;:’i;:S and workshops [ ] independent assignments 2.7.Comments:
5] exercises P [ ] multimedia and the internet

[ ]laboratory
[ ] work with mentor

[] (other)

[ ] on line in entirety
X partial elearning
[ ] field work

2.8.Studentresponsibilities

Mandatory attendance at 70% of teachinlgctures
Mandatory attendance at 70% of classexercises
Required preparation and tests in two project tasks and presentation of sepaper.

2.9.Screening student worghame the

proportion of ECTS credits for eac

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 (examinatio). Continuous monitoring of teaching, preparation and presentation of seminar papers and projec
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Title copies in the .
: other media
library
. . .| £ dz6 S (i Wforiatika d e-learning
tzr;é%i'bfaeq“;':;J'ifﬁth“erfrf%‘g‘g‘;‘b'e MW2AG6> adY LYF2NNFGALF LL e-learning
Y w2 OA Bribrmétika Y| e-learning
Mnogobrojni Internetski izvori: web stranice i portali internet
HOF GalA AYF2NXYEFGAG1A 6Faz2LIAaAry . dAax
WO Ydz6AYlFOX Ld . 2NRPPBSOY hay2@dS NI 6dzy

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

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

2.14. Other @s the proposer wishes to
add)

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

1.8.Type of instruction (number of hours |

1.3.Associate teachers +'S + E +~leaming) 30 (=30, EO0)
LG programme e EgEelEe undergraduate 1.9.Expected enrolment in the course 60-80
graduate, integrated)
1.10Level of applicatio of elearning
1.5.Status of the course elective (level 1, 2, 3), percentage of online | 2

instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

The aim ofthe course is toteach students about thesurveyingand Faculty of Geodesy. Preparingstudentsfor studying g
Faculty of Geodss 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 rmsurementsanduncertainties that may arise, coordinate systems,
geodeticbasisandgeoinformation systems.

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

/

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

Knowledge and understanding

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

- Demonstrate compednces in theoretical principles, procedures of computing and visualising the surveying data.

- Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, tf
regulations related to copy right, publishingdhexchange of spatial data.

- Understand mathematical methods and physical laws applied in geodesy and geoinformatics.

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

The studentswill:

1. Repeat the historical developmieof 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 igth, 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.

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 surveyingtadties in the Republic of Croatia; schools, universities, associations, societies, cadastres,
registers, chamber and administration. Papers: Geodetski list, Kartografija i geoinformacije, Ekscentar.

4

2SS GO 0Ll R o0 17 L:Tasks of geodesy, basic terms and defingtiongeodesy. Classification of geodesy. Historical development of geodesy

detail by weekly class schedule

(syllabus) 5

L:Units of measurement for length, angles and surf&a&sic 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 exa.

% Iseecrijirnzsrs and workshos [ ]independant assignments 2.7.Comments:
[ exercises P [ ] multimedia and the internet

[ ]laboratory
[ ] work with mentor
[ Jteam work (other)

2.6.Format of instruction: D on line in entirety

X partial elearning
[]field work

Obligatorypresence inmore than70%lectures.

2.8. ntr nsibiliti ) - . . . .
Sl EEE eS| tEE Accessingthetwopreliminary exams inwhich studentssolvecomputationalandtheoretical tasks.

2.9.Screening student worfname the | Class attendance 1 Research Practical training
proportion of ECTS credits for Experimental work Report (other)
eachactivity so that the total Essay Seminar essay (other)
number of ECTS credits is equal tq Tests 1 Oral exam (other)
the ECTS value of theurse ) 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 examstiake placeduring the semesterare a condition for obtaining the course signat

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

. Numberof |, iiability via
Title copies in the .

) other media
library

Macarol S: Practical geode4¥85. 10

.SYy6A0 5% {2fFNAO6 bY aSladaNAy3 AyaildN

, ! 10
geoinformatics, 2005.
Rezo, M.: Plane geodesy, 2013. 10
Through e

Paar, R. The manuscript from lectures, 2014.

learning systems
for the course

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

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

Via:
1.Preliminary exams2 exams.
2. Value theteacherby the students through thesurstyident evaluation

2.14. Cther (as the proposer wishes to
add)

Studentsare expected torespectthe principles ofacademic integritywhich are regulated bythe Code of Ethicsof the

University(available atvww.unizg.hj.

In classit is expectedthateveryeras the rightto speak your mindas long as itdoes not offendthe other person.
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1. GENERAL INFORMATION

1.1. Course teacher ¢cSta21l ¢dzi S 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 i 1.8.Type of instruction (number of hours | OL+15E

+ S + E +lkearning)

1.4.Study programme (undergraduate,

graduate, integrated) undergraduate 1.9.Expected enrolment in the course >50

1.10Level of application of-karning
1.5.Status of the course elective (level 1, 2, 3), percentage of online | 2
instruction (max. 20%)

2. COUSE DESCRIPTION

The objectives of this course are
1 acauire the skills of independent use of mathematical software system (e.g. free open source Sage or similar) 1
2.1.Course objectives that require symbolic and/or numerical computation
1 solving of problems in the computer laboratory to support the teaching of mathematicases (Analytic geometry
and linear algebra and Mathematical Analysis).

2.2.Course enrolment requirements
and entry competences required fq -

the course
At the program levelthe course contributes to the following learning outcomes:
1 To use information technology in solving geodetic and geoinformation tasks.
2.3.Learning outcomes at the level of 1 To make conclusions on the basis of performed computational processing and interpretation of surveying data|
the programme to which the coursg obtainedresults.
contributes 1 To understand the mathematical methods and physical laws applied in geodesy and geoinformatics.
1 To apply the knowledge in mathematics and physics for the purpose of recognizing, formulating and solving pr
in the field of geodesy and geoimfoatics.
2.4.Learning outcomes expected at th¢ {1 Use of a mathematical software system for solving equations and inequalities.
level of the course (4 to 10 learning 1 Use of a mathematical software system for computing with vectors.
outcomes) 1 Use of a mathemata 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 softwamg/stem 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 mathematicalrpgramming system for drawing 2D and 3D graphs

= =4 =4 =4 -4 =4

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 represent#on 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:

E lseecrtr?i;zsrs and workshops [ ]independen assignments 2.7.Comments:
[ exercises P [ ] multimedia and the internet

[ ] on line in entirety ] laboratory

X partial elearning % work V\(/g?h(r:r()%ntor
[ ] field work

2.8.Studentresponsibilities

Regular exercises attdance (exercises in computer lab), solving homework, and activities through a systdeaofifg.
The requirement for signature: 80% of arrivals on laboratory exercises and 80% of completed assignments during the
semester.

2.9.Screening student worghamethe
proportion of ECTS credits for eac
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 ECTY Tests Oral exam (other)
value of the course ) Written exam Project (other)

2.10. Grading and evaluating student

work in class and dhe final exam The subject is not assessed.

. Numberof |, . iiability via
Title copies in the .
: other media
library

2.11. Required literature (available in | Sage standard documentatiohnttp://www.sagemath.org/ yes
the library and via other media) A. CasamayqWN. CohenG. ConnanT. Dumont, L. FousseF. Maltey, M. Meulienyl.

MezzarobbaC. Perngtb ® a &, P¢ Zmim@rvdinn/ I £ Odzf Y I G KS Y yes

, 2013. (ISBN: 9781481191043)

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 acquition 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 @s the proposer wishes to
add)
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1. GRNERAL INFORMATION

1.1. Course teacher

¥ semester
2" semester
Second, 8 semester
4" semester

First,

5FIfA02NI £NX 61 Y 1.6.Year of the study programme

1.2.Name of the course

Physical and health culture 1.7.Credits (ECTS) 0

1.8.Type of instruction (number of

1.3.Associatdeachers hours L + S + E #earning) 30 (E)
1.4.Study programme
(undergraduate, graduate, Bachelor Study 1.9.Expected enrolment in the course | 90
integrated)
1.10Level of application of-arning
1.5.Status of the course obligatory (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 {
psychophysical and socithtus of human.

lR2LIGAY3 ySé YR AYLNRGSYSy
activities appropriate for daily sporecreational exercise.

2F SEA&aGAY3I Y2iAtAde (y2

2.2.Course enrolment requirements
and entry competenceseguired
for the course

No

2.3.Learning outcomes at the level ¢
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 scigle

1 Sport gameg, football - technique. HandbaHltechnique.
2. Sport games, football - technique. Handbaltechnique.
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(syllabus) 3 Sport games, football - technique. HandbaHltechnique.
4. Sport gameg basketball technique.

5. Sportgamesg basketball technique.

6 Sport gamesg, basketball technique.

7 Parter gymnastics.

8. Partner gymnastics.

9. Swimming- tehnique.

10.  Swimming tehnique.

11. Swimming tehnique.

12.  Aerobic¢ motion in space in rythmical cysle

13.  Aerobic¢ motion in space in rythmical cycles.

14.  Stretchingg creating small excersising systems in accordance to specific sport.
15.  Endurance of motion in nature.

%Iseecrtnui:;ss and workshos []independent assignments 2.7.Comments:
X exercises P [ ] multimedia and the internet
2.6.Format of instruction: L . [ ]laboratory
[ ]on line in entirety [ ] work with mentor
[] partial elearning 0] (other)
[ ] field work
2.8.Studentresponsibilities Presence on 80% (24/30) hours of exercise
2.9.Screening student worgname Class attendance 1 Research Practical training
the proportion of ECTS citsdfor | Experimental work Report independent assignment
eachactivity so that the total Essay Seminar essay interactive tasks
number of ECTS credits is equal Tests Oral exam (other)
to the ECTS value of the course Written exam Project (Other)
2.10. Grading and evaluating studer .
. : Course is not assessed
work in class and at the final exam
Number of e
. : : | = S Avalilability via other
2.11. Required literature (available i Title copies in the varabiity vi
. ) : . media
the library and via other media) library
aAOBIMNE 120420 aw2df SEND 0 & fthgubyRads A YY2AO0YyAO
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YAYST A2t 2

. . . |t2€ 61 YOS )Hlivanj@® %MBHMB®Y CI1dzf GSG T+ FAIAS1dz 1 dzt G dzNHz { FS

242, Opronal lterature (GHMETME ¢ Ny Ay A 62 yi @ Ad thdhche BIZBISIyENB 02 OCINA A G Sd T+ FAIAG] dz | dzt G dzN|
e osal)y WE y' | 2 @A 6 Ddbejk& vk gBNBdoOY  CH | dzt G S 1ZagreBh 1 A 61 dz | dzt G dzNHz { 85 g
brog prop ~yVI2RSENE +®T aAlttISU2AQA6 K BRIVAREINBIMIEONS 2 138G T+ FATAG] dz

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

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

2.14. Other @s the proposer wishes

to add)
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1. GENERAL INFORMATION

1.1. Course teacher

bA12f wlR23A0 1.6.Year of the study programme Il.semester

1.2.Name of the course

Computer geomey 1.7.Credits (ECTS) 5

1.3.Associate teachers

1.8.Type of instruction (number of hours |

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

1.4.Study programme (undergraduate,

: undergraduate 1.9.Expected enrolment in the course 90
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course mandatory (level 1, 2, 3), percentage of online | Level 2

instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

The goal of course Computational geometry is the renewal and replenishment secondary educatiometirgeasing the
dynamic geometry (Geometer's Sketchpad 5.03HR) as a tool for drawing / design, with particular emphasis on applic:
geodesy and geoinformatics.

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

knowledgeof secondary school mathematics/ geometry programs

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

Knowledge and understanding
- To know theoretical principals, procedures of computer processing and visualisation ofisgrdata.
- 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 geoinformaticsited réisciplines,
and to develop the lifelong learning attitude.

2.4 Learning outcomes expected at thg
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 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)

- Transbrmation 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 plangdnsformations 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)

- Displayplane 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-Eucldean geometry (4 hours)

2.6.Format of instruction:

%Iggtmuirﬁjrs and workshops Xindependent assignments 2.7.Comments:
Xlexercises P [ ] multimedia and the internet

[ ]laboratory
[ ] work with mentor
XJhomeworks

[]on line in entirety
Xpartial elearning
[ ] field work

2.8.Studentresponsibilities

- 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 oni
more of thedefault method, with their implementation (task opeanded).

Every homework is evaluated.

6/ 2NNBOGUVL K2YSg2N] Qa RSt APGSNBR 2y GAYS FyR LI} aa 2

Accessing three colloquiums to which the statleesponds 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 theor
and constructive three colloquia that take place during the semester.
Oral: heoretical knowledge is tested on regular examination periods
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2.9.Screening student worfname the | Class attendance 0.5 Research Practical training
proportion of ECTS credits for eac| Experimental work Report homeworks
activity so that the total number of | Essay Seminar essay (other)
ECTS credits is equal to the ECTS Tests 1.2 Oral exam 1.2 (other)
value of the course ) Written exam 1.1 Project (other)

Continuous monitoring of the exeises, 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 eotietically 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 (
To pass the colloquium should be both theoretically and construptiveof 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)

2.10. Grading and evaluating student

work in class and at the final exam 2l £l GOl

THEORETICAL (max. 30 points)

0-15 points------------ > insufficient (1)
16-20 points---------- >sufficient (2)
21-24 points--------- A 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--------- A sufficient (2)
190-209 points-------- A good (3)
210219 points--- ----- > very good (4)
220-230 points-------- A excellent (5)

58



University of

Zagreb

FORM1 Evaluation of university study programmes aidergraduate, graduate
and integrated undegraduate and graduate studies, andcational studies

DETAILED PROPOSAL OF THE STUDY PROGRAMME

All gudents who have earned a minimum of sufficient (2) per each of the activities, will be exempt from the wrii
exam.
All students who have earned a minimum of very good (4) per each of the activities, will be exempt from the e)

) Nurnbgr o Availability via
Title copies in the .
: other media
library

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

D. PalmanThe triangle and circJ&Element, Zagreb, 1994.

D. PalmanGeometrical construatnsg Element, Zagreb, 1996.

D. PalmanStereometry Element, Zagreb, 2005.

D. PalmanProjective constructiong&lement, Zagreb, 2005.

D. PalmanPlanimetry Element, Zagreb, 1999.

All course materials are available in electronic form for students.

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

V. Gutenmacher, N. B. Vasilykines and Curves A Practical Geometry Handiidkhauser Boston Inc., 2004.
B. E. Reynolds, W. E. Fent@ollege Geometry Using The Geometer's Sket¢hifmdCollege Publishing, 2006.
C. V. Sanderg&eometric Graphjdey 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 patrticipation
- Evaluation of e results of the examination (year)

2.14. Other @s the proposer wishes to
add)

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

1.1. Course teacher Vida Zadelp  NIi A 8 1.6.Year of the study programme 171
1.2.Name of the course Vector Analysis 1.7.Credits (ECTS) 3 ECTS
1.3 Associate teachers 1.8.Type of mEructlpn (number of hours L 30415
+ S + E +learning)
LG programme e EgEelEe undergraduate 1.9.Expected enrolment in the course 100
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course obligatory (level 1, 2, 3), percentagof online 1, 10%
instruction (max. 20%)

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 apyty @éodesy

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

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

Demonstrate competences in theoretical principles, procedureofputing 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 problemslah |
of geodesy and geoinformatics.

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

Take responsibility for continuing academic development in tid bf 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 thg
level of the course (4 to 10 learning
outcomes)

1) Define and implment 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
relationship between line integral of the first and teecond 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 th
Jacobian for cylindrical and spherical coordinates
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4) Define and apply the concepiftasks: surface integrals and vector surface integrals. Describe the flux of a vector fie
through a surface

5) Define and apply the concepts of tasks: scalar and vector fields and directional derivatives

6) Telling the GreefbausgOstrogradski theoremnd 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(din 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 integals 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 theksedon
6) Double and triple integrals and applications (double integral, replacing the ord#egfation, 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 surfacesphinal 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 scalailt@its Hal
operator, Laplace operator, vector field, the curl of a vector field, divergence of a vector field, solenoidal field)
13) Drectional derivative

14) GreerGaussOstrogradski theorem and Stokes' theorem

X lectures , : 2.7.Comments:
[ ] seminars and workshops X] independent assignments e :
) X] multimedia and the internet
. . X exercises
2.6.Format of instruction: e . [ ]laboratory

[]on line in entirety 5 work with mentor
X partial elearning 0] (other)
[ ] field work

2.8.Studentresponsibilities

By continuous monitoring during the semester, the students accumulate the points which, in the end, articulate requirs
for signature and evaluation through:
15t Presence of leture (80%) and exercises (80%)
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2"d Doing homeworks (80%)
3" Participation in class during the lectures and exercises
4™ Two partional preliminary exams

2.9.Screening student worfname the | Class attendance 1.0 Research Practical training
proportion of ECTS credits for eac| Experimental work Report (other)
activity so that the total nurber of | Essay Seminar essay (other)
ECTS credits is equal to the ECTY Tests (2.0) | Oral exam 1.0 (other)
value of the course ) Written exam 1.0 Project (other)
A requirementfor signature is 80% of class attenance and doing 80% of homeworks
2.10. Grading and evaluating student To pass the exam, it i; sufficient to achieve at least fifty per cent of the all
work in class and at the final exam examples and theorgtlcal prot_)lems t_hro_ugh the partial exams.
In case that student is not satisfy whit himde, than he has to do the
classical exam (written exam and oral exam)
. Numberof |, iability via
Title copies in the .
: other media
library
: : . . |Ld {fFLWASENT KOGOGLKkktl GAOF® CSa0 PKNk
tZH(le%i'b'faer?/“;r:’sJ:{:gi:}“erfé]ae‘g’i‘;?b'e M & (tFHLYAGENT KOGGLKKEFGAOF® CSa0 dKNK
M. Lapaine; Vektorska analiza, Geodetski fakultet, Zagreb
t® WF @2NIT al ®Fehentizédgeed |y AT |
V.Zadelp F NITAGT b2y NBE{Armng @ Clo&tien) dzZNBa 2y
2.12. Optional literature (at the time off W. F. Trench; Introduction to Real Analysis; San Antonio, Texas, USA
submisgon of study programme |. ® ! LJASY T wA2SOSyA T I RFOA AT @AOS YIFOSYFGA1S LT LLZ

proposal)

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

Homework, participationn class during the lectures and exercises, the accession of the partial exam, the accession of
classical exam (if the exam is failed by a partial exams).
Selfevaluation of teachers and student survey

2.14. Other @s the proposer wishes to

add)
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1. GENRAL INFORMATION

1.1. Course teacher bl RIF +dz6SGAD 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 LB P O mstruc'Flon LGS eS| L30+E30
+ S + E +learning)
LG programme LBl undergraduate 1.9.Expected enrolment in the course 90
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course obligatory (level 1, 2, 3), percentage of online | 2
instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

To adoptthe basic concepts of programming and the ability to design simple programs in the programming language |
solving mathematical, geodetic and geoinformatics problems.

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

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

Applying knowledge and understanding:

Use information technology in solving geodetic and geoinformation tasks.

Making judgements:

Recognise problems and taskghe application of geodetic and geoinformation principles and methods, and select prof
procedures for their solution.

Communication skills:

Communicate the results obtained by means of geodesy and geoinformation to clients and experts of geod#tieand
related professions.

Learning and ethical skills:

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

2.4 Leaning 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 andrgeamatics 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 flowchg
5. Distinguish simple and complex data typesiprogramming language.
6. Design an application that uses complex data types.
Lectures:
1. The objective and the content of the course. The organization of teaching.
2. Computer architectte. 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 elemds of the Java programming language: the names, data types, variables, expressions, statements, |
(compound statements).
6. Built-in mathematical functions in Jav2ata input and output using standard devices of a computer.
7. Statements for conditionalranching in a program.
8. The first test.
9. Repetition statements.
10. Jumpstatements
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 ddtaa file.
15.The second test.

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

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 b Java. Creating the first Java program.

5. Solving the problems (flowchart, pseudocode, code in Java) using the basic elements of the Java programming lan
6. Problem solving (flowchart, pseudocode, code in Java) using Javanbmdthematical functions.

7. Solving the problems (flowchart, pseudocode, code in Java) using statements for conditional branching in the prog|
8. Solving of problems (flowchart, pseudocode, code in Java)) from the test.

9. Problem solving (flowchart, pseudocode, code in Java) uep@dition statements
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10. Solving the problems (flowchart, pseudocode, code in Java) usingsiatgments

11.Creating a class with own methods.

12. Solving the problems (flowchart, pseudocode, code in Java) using onedimensional and multidimensional arrays.
13. Problemssolving (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 exercisies, problems from the area that was explained in the lecture are solved, a
is expected that the student is actively involved in solving these problems.

2.6.Format of instruction:

%lggtmuirﬁ;rs and workshoos [ ]independent assignments 2.7.Comments:
. P [ ] multimedia and the internet
Xexercises

[ ]laboratory

[ ] on line in entirety ] work with mentor

[ ] partial elearning

(] field work L1 (othen
2.8 Studentresponsibilities Studgnts are required to attend the class (min. 70%), actively participate in its work, do homewaorks, as well as tesplaq
learning.
2.9.Screening student worfname the | Class attendance 2 Research Practical training
propottion of ECTS credits for eaclf Experimental work Repot (other)
activity so that the total number of | Essay Seminar essay (other)
ECTS credits is equal to the ECTS Tests 15 Oral exam 0.5 (other)
value of the course ) 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 antsegdérom 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 the basis of knowledge checking during the semester if he obtained at least 50% of pj
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 coursergde:

Percentage: Grade:
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Croatian: ECTS:

50%- 61% sufficient (2) (D, E)
62%- 74% good (3) ©
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 andaratexing the regular exam
period.

In the written exam, student creates complete computer programs to solve simple mathematic and geoinformatics prg
In the oral exam the acquired theoretical knowledge is checked.

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

. Numberof |, iiability via
Title copies in the .

: other media
library

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

+dz6 SGAGYE b t NRUNKFSN biXagreb, Raculty bfiGEodehgzeb elearnin

2010. (Lecture notes) (in Croatian) 9

+ dz6 S (i WaddbutsboffirEernal 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,iar@hgnymous students surveys.

2.14. Other @s 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
[ 2NR A WSR2OYA] 204 . :
1.3.Associate teachers {FOF NI VYyAD®d 1'8'Iy£icg:?:;urf\?non)(number SRl 30L+60E
wlk RIEY tdz2y2 @A 9
LG programme e EgEelEe Undergraduate 1.9.Expecte enrolment in the course 80-90
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course Mandatory (level 1, 2, 3), percentage of online | 2
instruction (max. 20%)

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 fundame
geodetic activity

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

Completed course: Geetic instruments

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

Understand the role of geodesy, geoinformatics and spatial data in modern world, demonstrate competences in meas
systems, methods and teoologies 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 geotsgsurements

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 pe
in certain space

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

2.4 Learning outcomes expected at thg
level of the course (4 t@0 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 basidaje 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

Useappropriate surveying instruments in theland surveying

Describe and apply the procedure of calculating the coordinates of geodetic points and a detailed points

1. Bast concepts and principles of land surveying. Geodetic basis for surveying the land and putting them in place, m¢
surveying and measurement quantities. Basics coordinate calculations

2. Coordinate systems of Gau¥sNIN 3 S NJ LINE 2 S O (i Aoprglinaté §/tdmRHTRSP6/TM2 Yy Sa &/

3. Basic concepts of triangulation. Basic concepts of GNSS measurements, measurement methods and the principle
in terrestrial systems

4. Geodetic basis in the form of traverses. Traverse. Both sides are connectegGteahonly 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 angleseatjmation of
accuracy of measurement and permitted angular deviation

7. Linear measurement in traverses. Measuring the length with the elegitical distance meters and sources of uncertair
of measurement. Corrections of measured length due to metlgjioal 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 smdbpoidine
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 ofimiese po
14. Land surveying methods. Polar method (Tacheometry). Rules in surveying, selection of points, dependence of sc:
surveying details and the use of topographic key. The encoded tacheometry. Surveying using GNSS RTK

15. Preliminary exam

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

ExercisesThe establishment of a traverse for the purpose of land surveying. Surveying od detail points and data proce
Measurement of levelling traverse using precise leveling, height determination of detailed points. Trigonometric and G
leveling
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2.6.Formatof instruction:

lectur . : .
% :ecn:JinzS;s and workshops [ independent assignemts 2.7:Comments:
5 exercises P [ ] multimedia and the internet

[ ]laboratory
[ ] work with mentor

[] (other)

[]on line in entirety
X partial elearning
X field work

2.8.Studentresponsibilities

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

2.9.Screening student worfname the

proportion of ECTS criesifor each

activity so that the total number of

ECTS credits is equal to the ECTS

value of the course )

Class attendance 15 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 preliminarxams are organized. Preliminary exams consist of practical computing tasks. To |
student must completely accurate (100%) solve the tasks. Students who pass both exams are exempted from the wrif
exam

. Number of | ability via
Title copies in the .
: other media
library
2.11. Required literature (available in | Kahmen, Heribert / Faig, Wolfgang (2012): Surveying. De Gruyter, ISBB1278 10
the library and via other media) 0845716
Rezo, M. (2014): Ravninska geodekzi@ A NJ F T RFGIF 11 & DS21 10
Cetl, V.: Land Surveying, Internal script online
Online course materials onlearning system online
2.12. Optional literature (at the time of A
submission of study programme |al OF N2t {® ompTryoyY tNF10GA6y+ IS2RST AT ¢SKyA61lF lye

proposal)

2.13. Quality asurance 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 tf
Faculty
Survey evaluation of subjects and teachers.-8afuation of teachers

2.14. Other @s the proposer wishes to

add)
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1. GENERAL INFORMATION

7dz2NR . | N] 2Q0A0
1.1. Course teacher Miaden Zrinjski 1.6.Year of the study programme 1
1.2.Name of the course Field Measurement 1.7.Credits (ECTS) 5

1.8.Type of instruction (number of hours |

1.3.Associate teachers wlk RIYy +dz2y2dAo +S + E +leaming) 60 (30L+30E)
LG programme e EgEelEe Undergraduate 1.9.Expected enrolment in the course 90
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course Compulsory (level 1, 2, 3), percentage of online | level 2

instruction (max. 20%)

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 computatig
plane geodesy. Reconnaissance of the terrain, performing field measurements and prgcésaeasurement data.

2.2.Course enrolment requirements
and entry competences required fg
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 coursg
contributes

Knowledge and understanding

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

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 geogegistrements.

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
mears 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 sen
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 geodeti
documentation.

2. Understand and describe of geodetisigamentdieldwork, 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 measuregceshirps 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 uncertaintywhich 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 quatitvith 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 inter
of arcs.

10. Differentiate terrestrial and satellite methods fetermining 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 assignmermiosing the triangle. (2L + 2E)

2. Gedletic basis. Project assignmenbearing grid and distance. (2L + 2E)

3. Basic theory of measurement. Project assignngantersecting. (2L + 2E)

4. Methods of determining the coordinates of points. Project assignmgeasecting. (4L + 4E)

5. Methods fo measuring angles. Field exercigggeparation and submission of project assignment. (2L + 2E)

6. Eccentric measuring angles and centering account. Field exergisgsaration and submission of project assignment. (:
+ 2E)

7. Basics of computations a rectangular coordinate system. Field exercispgeparation and submission of project
assignment. (2L + 2E)

8. Transformations of coordinates. Field exercispgeparation and submission of project assignment. (2L + 2E)
9. Intersecting. Field exereisg preparation and submission of project assignment. (2L + 2E)

10. Resecting. Field exercigggreparation and submission of project assignment. (2L + 2E)

11. Intersection of arcs. Field exerciggaeparation and submission of project assignment.{ZE)
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12. Trigonometric measurement of the height of close points. Field exec@eparation and submission of project
assignment. (2L + 2E)

13. Basics of trilateration. Field exerciggsreparation and submission of project assignment. (2L + 2E)
14.Review of knowledge and skills. (2L + 2E)

% Is‘,aecrt#igiis and workshops X independent assignments 2.7.Comments:
5 exercises P [X] multimedia and the internet

X laboratory
[ ] work with mentor
X] team assignments

2.6.Format of instruction: o .
[ ] on line in entirety

X partial elearning

X field work
Compulsory attendance at 70% of teachqigctures.
2.8.Student responsikiies Compulsory attendance at 70% of teachgngxercises.
Compulsory submission four projects assignments.
2.9.Screening student worfname the | Class attendance 0.5 Research Practical training 1.0
proportion of ECTS credits for eac| Experimental work Report (other)
activity so that the toal number of | Essay Seminar essay (other)
ECTS credits is equal to the ECTY Tests 0.5 Oral exam 15 (other)
value of the course ) Written exam 1.0 Project 0.5 (other)
2.10. Grading and evaluating student | During the semester is orgamid one preliminary exam. Students who pass the preliminary exam are exempt from the v
work in class and at the final exam part of the exam. Other students can take the written and oral exam.
. Number of |\ iiability via
Title copies in the .
. other media
library

I N] 20A06%X 7®X “NAY2aA{AZI ad 6HAMOOY ¢
2.11. Required literature (available in | script, Faculty of GeodegyUniversity of Zagreb, Zagreb.

the library and via other media) . SY6A0X 5® ompdnouyY DS2RSGA1A Akhjigd NJzY
Zagreb.
" SY6A62 503 {2f{FNAGZ b® 6HNNyoY aeSN
6alSl AdNRy3 LYyadNHzySyda yR {2aGSYa A

Zagreb.

72



. . FORM1 Evaluation of university study programmes aidergraduate, graduate
UanE]fSlty Of and integrated undegraduate and graduate studies, andcational studies

Zagreb
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al OF NPt X {® OmpypOY tNI{GAG6Yyl IAS2RSI
Rezo, M. (2013): Ravninska geodezijairka zadataka (Plane Geodesipollection of
assignments),&ulty of Geotechnical Engineering Y A S NARA (& 2F %

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

proposal)
2.13. Quality assurance methods that| Testing one preliminary exam.

ensure the acquition of exit Testing a written and oral exam.

competences Selfevaluation of teachers and polling participants.
2.14. Other (as the proposer wishes ta

add)
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DETAILED PROPOSAL OF THE STUDY PROGRAMME

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

bAl12f wlkR23A6

Martina Triplat Horvat 1.8.Type of instruction (number of hours |

1.3.Associate teachers 45 (30L + 15E)

'yl Ydz@SORAD 5A@2l + S + B elearning)
al NAYyl +AfAG6AD0

1.4.Study programme (undergraduate,

: Undergraduate 1.9.Expected enrolment in the course 100
graduate, integrated)

1.10Level of application of-kearning
1.5.Status of the course Mandatory (level 1, 2, 3), percentage of online | 2
instruction (max20%)

2. COUSE DESCRIPTION

The objectives of this course are:

1 acquire the skills of collecting, classification and organization of data, their analysis and graphical presentation
appropriate computer programs (Excel, Statistigas a tool in solving various statistical tasks that appear in geo
and geoinformatics

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

2.1.Course objectives

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

Knowledge and understanding
1 Demonstrate competences in theoretical principles, procedures of computing and visualisingviénd sy data.
1 Understand mathematical methods and physical laws applied in geodesy and geoinformatics.
Applying knowledge and understanding
1 Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of proble
the field of geodesy and geoinformatics.
1 Use information technology in solving geodetic and geoinformation tasks.
Making judgements

2.3.Learning outcomes at the level of
the programme to which the coursg
contributes
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1 Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, and
proper pracedures for their solution.

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 pbability 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 ableo apply methods of appoximation in geodesy and geoinformatics

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

=A =4 =4 =4 -8 -4 -8 -4

. Collecting and analysing data and their presentation in the form of tables and graphs (2 hours)
. Measures of cenal value and dispersion (2 hours)

. Basics of the probability theof# hours)

. Discrete random variables and their distributig@shours)

. Continuous random variables and their distributions (2 hours)

. Statistical tests (6 hours)

. Regresion arigsis, covariance and correlation (6 hours)

. Interpolation and approximation in geodesy and geoinformg6dsours)

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

O~NO OIS WN P

X lectures [ ]independent assignments 2 7. Comments:

[ ] seminars and workshops [ ] multimedia and the internet
X exercises X laboratory

[]on line in entirety [] work with mentor

[ ] partial elearning X] consultations

[ ] field work X evaluations of knowledge

2.6.Format of instruction: Exercises follow lectures in their

content.

Regular attendance to lectures and exercises, the possibility of taking part in preliminary exams, theétpaggibihsulting
the demonstrator and teachers, written and oral exams, activity through the systerteafiing.

Attending lectures and exercises in the amount of 70% and active participation are conditions for signature.

Above 30% of absencefsesthe right to the signature, and the signature is a prerequisite for the exam registration.

2.8.Studentresponsibilities

2.9.Screening student worghame the | dass attendance 1.8 Research Practical training
proportion of ECTS credits for eac Learning and preparation
activity so that the total number of | Experimental work Report for preliminary and final 2.2
ECTS credits is equal to the ECTS exams(other)
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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 writtel
of the exam. In order to be exempted from the written part of the exam student should acquire a minimum of 50% mai|
both preliminary &ams. Student achieves a rating on every preliminary exam and the mean of these two ratings is eqt
to the grade of the written exam. Actual rating from continuous assessment applies to one of the first two examination
periods in which students attehonly the oral exam. If they do not pass the exam, the next time they should take part in
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 literaturéavailable in
the library and via other media)

. Numberof |, iiability via
Title copies in the .
i other media
library
wkR2FA0ZI bodY t NBRIFIGFyal AT hayz2gl ai elearnin
20102014 9
[ F LI AYSET adY t NBRIGlFyal Al hay20l ai elearnin
20102014 9
+NR2f2F12 . dY +2SNPR2HNKAILB A 2a/@1 KA &Fd
Splitu, 2007

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

Mann, Prem Sintroductory StatisticsJohn Wiley & Sons, New York, 2000

Brandt, S.Datenanalyse; Mit statistischen Merhoden und Computerprograem Bibliographisches Institut, Manheim, 4.
izdanje, 1999

Devore, L. JPrdbability and Statistics for Engineering and the Scierieasbury Press, 2007

Smirnov, N. V., Belugin, D. A.: Teorija verojatndstejY I 4 SY I GA6Saltal adraradrilr @

CN} y6dzf I = bGeadetskd & 2AAYSTE2 NVHY(G BNOA ONB SEHBRRSG &1 dzLINT G X

Lapaine, Mh RNBSA @I yaS 3INFyAOlF NIT NBRI YigiGedletskilist 19DQR3{ 1880 A 6 ]

+dz6SUGABT bdx t S NP DA Prjedhostavijenje lihijh rfa yeddju kaefidjentd Imdaghé ldeklacle b @
%o 2NY A1 DS2RSG4a1 2 Fagrebupdebddrs 40/ obljgt@c® daidstalioQ didiga H9622002. (urednik
¢ & . GeOdetskifakultet, Zagreb, 550

CNRLIE FG | 2N G2 aldOLI A QN GANVDByE AT, BONAOLS 62 YDS2 YSGNR O
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KoG, 2011, 15, g74.

Triplat Horvat, M., Lapaine, MConlLJ- NR & 2y £ F LI MEP@MEIA aiher Methods of Adjustmerin:D S A 3 S ||
t taf2 £yt NJadlff SHASINI(EdS. YThedries afid Applications in Geomathematics, ISBMD63-306-235-7,

Geolitera, Sopron, 2013, 8701
Lapaine, M.Matematika i njezine primjer’e t 2dz6 | 1 Z -4AnnH X

MMZ MO

2.13. Qualityassurance methods that
ensure the acquisition of exit
competences

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

2.14. Other @s the proposer wishes to
add)
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1. GENERAL INFORMATION

1.1. Course teacher

. AASN] I ACHzE 1 'y 5 NJ 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 |

+ S + E +learning) L15 + S 15 +learning

1.4.Study programme (undergraduate,

gradude, integrated) Undergraduate 1.9.Expected enrolment in the course 70
1.10Level of application of-karning
1.5.Status of the course Optional (level 1, 2, 3), percentage of online | 2

instruction (max. 20%)

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 fg
the course

Knowledge of English acquired in primary and secondary education

2.3.Leaning outcomes at the level of
the programme to which the cours
contributes

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

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

Keep pace with and adopt new technological ackieents 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, ordiaigines,
and for the development of interest in lifelong learning and further professional education.

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

use professional literature in English
Communicate in profegsnal environment

-Write written works in English
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-Describe activities in English

- Getting familiar with basic professional terminology in English
Selected texts intended fachieving the goals in learning English for special purposes in the following areas:

- Definition of geodesy

- Surveying professiogservices of geodesists

- History of Geodesy

- Mathematics and Geometry in Geodesy

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

- Accuracy and Precision

- Errors in surveying

- Cartography
- Photogrammetry
-GPS
% Iseecrtr:JiLZSrs and workshops X independent assignments 2.7.Comments:
(] exercises P X] multimedia and the internet
2.6.Format of instruction: e . [ ]laboratory
[]on line in entirety (] work with mentor
X blended elearning (] (other)
[ ] field work

2.8 Studentresponsibilities Presence at lectuseand seminars
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Seminar taskg group and individual work, presentations, writing essays, smaller reports

Homeworks

Preparation of the dictionary of professional termen line

2.9.Screening student worfname the

proportion of ECTS credits for eac

adivity 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 (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 mitkrm exams. The students who pass both #i@idn exams are exempt from taking the final

examination.

The final examination is taken by the students who haetbeen grade positively on the basis of the points collected in th
mid-term exams. The final examination consists of written and oral part.

2.11. Required literature (available in

Title

Number of
copies in the
library

Availability via
other media

the library and via other media)

Cdz61+y B5NDASZ

Zagreb 2001

® Y ¢SOKYAOI¢t

9y 3Iaf AK

2.12. Optional literature (athe 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 @s the proposer wishes to

add)
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1. GENRAL INFORMATION

1.1. Course teacher

.AASN] I Cdzs1 'y 5 NJY 1.6.Year of the study programme 1.

1.2.Name of the course

Basics of German for Special Purposeq 1.7.Credits (ECTS) 3

1.3.Associate teachers

1.8.Type of instruction (number of hours |

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

1.4.Study programme (undergraduate,

: Undergraduate 1.9.Expected enrolment in the course 70
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course Optional (level 1, 2, 3), percentage of online | 2

instruction (max. 20%)

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 fg
the course

Knowledge of Germarcguired in primary and secondary education

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

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

Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, th¢
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 sen
based on the position, and the changes in regulations, norms and standards.

Take responsibility for continuing academic developmenh@fteld 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 thg
level of the course (4 to 10 learning
outcomes)

use professioal 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
Selected texts intended for achieving the goals in learning German for special purposes in the following areas:

- Definition of geodesy

- Surveying professiogservices of geodesists

- History of Geodesy

- Mathematics and Geometiiyn Geodesy

2.5.Course content broken down in
detail by weekly class setiule - Geodetic instruments
(syllabus)

- Accuracy and Precision

- Errors in surveying

- Cartography
- Photogrammetry
-GPS
% Iseecrtr:JiLZSrs and workshops X independent assignments 2.7.Comments:
(] exercises P X] multimedia and the internet
2.6.Format of instruction: e . [ ]laboratory
[]on line in entirety (] work with mentor
X blended elearning (] (other)
[ ] field work

2.8 Studentresponsibilities Presence at lecturesnd seminars
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DETAILED PROPOSAL OF THE STUDY PROGRAMME

Seminar taskg group and individual work, presentations, writing essays, smaller reports

Homeworks

Preparation of the dictionary of professional termen line

2.9.Screening student worfname the

proportion of ECTS credits for eac

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 mitkrm exams. The students who pass both #i@idn exams are exempt from taking the final

examination.

The final examination is taken by the students who havebeen grade positively on the basis of the points collected in th

mid-term exams. The final examination consists of written and oral part.

2.11. Required literature (available in

Title

Number of
copies in the
library

Availability via
other media

the library and 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 @s the proposer wishes to

add)
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1. GENERAL INFORMATION

1.1. Course teacher

Nikol Radov 1.6.Year of the study programme Il.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 #earning) 151 +8S + 7E +leaming

1.4.Study programme (undergduate,

: undergraduate 1.9.Expected enrolment in the course >10
graduate, integrated)
1.10Level of application of-&arning
1.5.Status of the course optional (level 1, 2, 3), percentage of onling Level 2

instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objective

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

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

knowledge of secondary school mathematics ( trigonometry) programs

2.3.Learning outcomes at the level of th
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 th&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 gewitics, 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 cesinle for pages / corners and
- Solve rectangular and quadrant spherical triangle

- Apply Legend theorem for solving spherical triangles
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Sphere (sphere), main circle. spherical aliste

Spherical Triangle

Spherical triangle inequality. Spherical excesses

Gender. Spherical polar triangle.

The basic relationships between the spherical triangle.

Cosine rule (for pages, angles) spherical triangle.

Sine theorem.

1 and 2theorem of coaingent

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 trigopnometry.

14. Geographic (astronomical) coordinates. Spherical distance between two points on the earth (sphere)
15. Application of spherical trigonometry in geosciences

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

©CoNOO~WDNE

% Iseecritjigzsrs and workshops @ independent assignments 2.7.Comments:
[ exercises P [] multimedia and the internet

[ ] laboratory
[ ] work with mentor
X] homeworks

2.6.Format of instruction: D on line in entirety

X partial elearning
[ ] field work
- 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 & tgpu have to be presented in front of other student;
and write spends his mate (max. 2 pages A4 format) topics that are presented.

2.8.Studentresponsibilities

2.9.Screening student worfname the Class attendance 0.3 Research Practical training
proportion of ECTS credits for each| Experimental work Report homework 0.4
activity so that the total number of | Essay Seminar essay 1 (other)
ECTS creditsegjual to the ECTS Tests 0.7 Oral exam 0.3 (other)
value of the course ) Written exam 0.3 Project (other)
2.10. Grading and evaluating student | There are 2 colloquiums in the semester.
work in class and at the final exam Each cotiquium 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----------- A inadequate (1)
15-20 points --------- A sufficient (2)
21-23 points--------- A good (3)

24-27 points--------- A very good (4)

28-30 points-------- A excellent (5)

COMPUTATION (5th tasks)

2 correctly solved task-------- sufficient (2)
3 correctly solved task-------- goad (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 w

exam.
All students who have earnednainimum of very good (4) per each of the activities, will be exempt from the exe
Title Number of copies| Availability via
in the library other media

2.11. Required literature (available inth ¥2® | | Tyigordrhe®y inplane { dSdz6 At A Oyl  y I 1t |
library and via other media) ¥%d | |[SpherRdl wigonometp { 3Sdz6 At A Oyl yI ¢t
"o t @] 2 BEBentdydmathéntties L s ~1 2f A1 F |
All course materials are available in electronic form for students.

R
R
Y

2.12. Optional literature (at the time of
submission of study programme J. CaseA Treatise on Spherical trigopnometry and Its Applications to Geodesy and Astrdterlyant Books, 2007.

proposal)
2.13. Quality assurance methods that | - A survey on the quality of tehing and learning materials
ensure the acquisition of exit - Class attendance and class participation
competences - Evaluation of the results of the examination (year)
2'14535;]” S D AR UEES 2 Surveyors carry out calculations on the Earth, and the matter Spherical trigonometryoiscd tilese calculations.

86



. . FORM1 Evaluation of university study programmes aidergraduate, graduate
UanE]fSlty Of and integrated undegraduate and graduate studies, andcational studies

Zagreb

DETAILED PROPOSAL OF THE STUDY PROGRAMME

1. GENERAL INFORMATION

1.1. Course teacher ¢cSta21l ¢dzi S 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 i 1.8.Type of instruction (number of hours | OL+15E

+ S+ E + dearning)

1.4.Study programme (undergraduate,

: undergraduate 1.9.Expected enrolment in the course >30
graduate, integrated)

1.10Level of application of-karning
1.5.Status of the course elective (level 1, 2, 3), percentage of online | 2
instruction (max. 2%o)

2. COUSE DESCRIPTION

The objectives of this course are
1 acquire the skills of independent use of mathematical software system (e.g. free open source Sage or similar)
2.1.Course objectives that require symbolic and/or numerical computation

1 solving of problems in the computer laboratory to support the teaching of mathematical courses (Vector Analys
Differential Geometry).

2.2.Course enrolment requirements
and entry competences required fq -

the course
At the program level, the course contributes to the following learning outcomes:
1 To use information technology in solving geodetic and geoinformation tasks.
2.3.Learning outcomes at the level of 1 To make conclusions on the basis of performed computatiprecessing and interpretation of surveying data and
the programme to which the course obtained results.

contributes

=

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,dimgaind solving problems
in the field of geodesy and geoinformatics.

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.

=

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

E B ]
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1 Use of a mathematical software system for calculating the curve integral.
1 Use of a mathematical software system for drawing graphs of parametric curves and surfaces.
1 Use of a mathematical software system for drawing functions default polar, cylindricapbadcal 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, Jacabd 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 spac

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:

E Iseecri:JiLZSrs and workshops D independent assignments 2.7.Comments:
[ exercises P [ ] multimedia and the internet

[ ] on line in entirety ] laboratory

X partial elearning % work V\(/grhg\rt)entor
[ ] field work

2.8.Studentresponsibilities

Regular exercises attendance (exercises in computer lab), solving homework, and adiidtigh fa system of-Eearning.
The requirement for signature: 80% of arrivals on laboratory exercises and 80% of completed assignments during the
semester.

2.9.Screening student worfname the | Class attendance 50% Research Practical training
proportion of ECTS credits for eac| Experimental work Report Homework 50%
activity so that the total nurber of | Essay Seminar essay (other)
ECTS credits is equal to the ECTS Tests Oral exam (other)
value of the course ) Written exam Project (other)
2.10. _Grading and eval_uating student The subject is not assessed.
work in class and dhe final exam
2.11. Required literature (available in Title |  Numberof [ Availability via
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the library and via other media) copies in the other media
library

Sage standard documentationitp://www.sagemath.org/ yes

A. CasamayqUiN. CohenG. ConnanT. umont, L. FousseF. Maltey, M. Meuliery.

MezzarobbaC. Pernetb ® a &, P¢ ZAmim@rzd@nn/ I £ Odzf Y I G KS Y yes

, 2013. (ISBN: 9781481191043)

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 semestegthiadependent (in the computer
laboratory and for homework) solving problems by using mathematical software system.

2.14. Other @s the proposer wishes to
add)
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1. GENERAL INFORMATION

1.1. Course teacher bS@A2 w2O0AHb 1.6.Year of the study pragmme 2
1.2.Name of the course Analysis and processing of geodetic 1.7.Credits (ECTS) 5
measurements
. LAy wlkidzy2giaox 1.8.Type of instruction (number of hours | .
1.3.Associate teachers ab NAFYE | yRNRS +'S + E +~leaming) 75 (30 L + 45 S + 0 E +learning)
LG progamme UneEigie s, undergraduate 1.9.Expected enrolment in the course 90-110
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course obligatory (level 1, 2, 3), percentage of online | e-learning level 1
instruction (max. 20%)

2. COUSEHESCRIPTION

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 sasksyir
based on geodetic measurements data.

2.2.Course enrolment requirements
and entry competences required fq
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 coursi
contributes

Knowledge and understanding

Demonstrate competences in thestical 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 basisefgrmed 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 [
procedures for their solutio.
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Communication skills

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

Learning and ethical skills

Take responsibility for continuing academic development in thd bélgeodesy and geoinformatics, or related disciplines,
and for the development of interest in lifelong learning and further professional education.

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

Explain the basic praiples, concepts, methods and procedures for analysis and processing of mutually independent ge
measurements.

Use appropriate technical terminology related to the analysis and processing of geodetic measurements.

Understand the laws of theory of em& 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 theariteria
evaluating theaccuracy of mutually independent geodetic measurements.

Apply the laws of variances propagation, weights propagation and cofactors propagation in the case of one or more fu
of geodetic measurements.

Apply adjustment of direct measurements in thedbk characteristic cases: classical direct measurements, multipe meas
vectors and doube measurements.

Apply adjustment of indirect measurements in the forms of regular and singular adjustment.

Apply adjustment of conditional measurement.

Develop standalized 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 measuremt, 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. Overviewof the teaching process methodology and implementation, an overview of the course theoretical content, g
overview to the teaching performance and evaluation standards. Operational details necessary for the teaching.

2. General introduction to the analgsand processing of geodetic measurements. Classification of geodetic and surveyi
measurements. Measuring processes. Matrix algebra and matrix algebra application for the analysis and processing (
geodetic measurements.

3. Theory of measurement errorRelationship between theory of errors and probability theory and mathematical statisti
The quality of measurements and laws of individual and collective behavior of measurement errors.

4. Laws of measurement errors propagation. The law of variancesgabpn, the law of weights propagation and the law
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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 r1
of gendetic 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 measurgmeSetting 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 functidra. Co
mechanisms in the adjustment algorithm.

9. Singular adjustment of indirect measurements. Setting the functional and stochastic models and adjustment algorit|
properties of functional model, datum and configuration defect. Application of thegsiaverse.

10. Application of the indirect measurements in different surveying tasks, focusing on explicit empirical realization of tl
theoretical principles of formulating appropriate functional and stochastic models.

11. Conditional measurement and adfment of conditional measurement. Setting the functional and stochastic models
conditional measurement, adjustment algorithm and its application to solving standardized geodetic problems.

12. Conditional measurement accuracy criteria, including acgureteria of their derived functions. Control mechanisms i
the adjustment algorithm.

13. Application of conditional measurement adjustmet in surveying tasks, focusing on explicit empirical implementatio
theoretical principles of formulating apppriate 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 teding 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 magitgebra operations in measurement adjustment algorithms.

3. Empirical exercise no. 2: Application of Cholesky method in order to invert the symmetric regular matrix, as an arte(
of the normal equations solving method.

4. Project no. 1: Applicatioof variances propagation, weights propagation and cofactors propagation law in the event o
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 measuremetrtkteration network.
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8. Roject no. 4: Regular adjustment of indirect measuremerit&ngulation network.

9. Project no. 5: Singular adjustment of indirect measuremelagelling network.

10. Colloquium no. 2: Empirical application of regular and singular adjustment of indieasurements.
11. Project no. 6: Adjustment of conditional measuremeriti&angulation network.

12. Project no. 7: Adjustment of conditional measuremetnilateration network.

13. Colloquium no. 3 Empirical application of adjustment of conditionakorement.

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:

X lectures . . 2.7.Comments:
[ seminars and workshops []independent assignments = :
5 exercies p [] multimedia and the internet Realization of tea(_:hlng process
[] laboratory presupposes continuous interaction of

[]on line in entirety .
[ ] partial elearning L] work with mentor

[ ] field work [] (other)

students with the course website,
especially in the process of the project
tasks solving.

2.8.Studentresponsibilities

Mandatory attendance at 70% at all leots.

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 worfname the | Class attendance 1 Research Practical training
proportion of ECTS credits for eac| Experimental work Report (other)
activity so that the toal number of | Essay Seminar essay (other)
ECTS credits is equal to the ECTS Tests 1 Oral exam 1 (other)
value of the course ) Written exam 1 Project 1 (other)
Colloguia

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

During thesemester three colloquia are scheduled. The empirical knowledge and skills of analysis and processing of ¢
measurement are checked. Colloquium lasts 120 minutes. Each colloquium contains six empirical questions. Evaluati
criteria: one question = point, without penalty. The minimum number of points for a positive outcome of the colloqui
is three and the maximum number of points is the sixth. All passed colloquia substitute a empirical component of final
Final exam (contains empirical cpoment and theorethical component)

Empirical component: Two empirical questions. The exam lasts 120 minutes. Criteria of evaluation: the first question 4
point, second question = five points, without penalty. The minimum number of points for a pagite@me 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 manda|
the case of all positive colloquia. The mean scores for all of the Colloquia is adopted as the appmoprize of points.
Theoretical component: Six theoretical questions. The exam lasts 30 minutes. Evaluation criteria: one question = one
without penalty. The minimum number of points for a positive outcome of the exam is 3, the maximum numbertsfigoin
sixth.

The final grade is determined by the total number of points: 0, 1, 2, 3, 4, 5 p@ats, 6 points enough, 7 and 8 points
good, 9 and 10 pointsvery good, 11 and 12 pointexcellent.

Number of | Availability
Title copies in | via other
the library media

Feil, L. : Theory of errors and adjustmeqfgst part. Manualia Universitatis Studiorum

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

Zagrabiensis, Faculty of Geodesy University of Zagreb, ISBN8601-5, Zagreb, 1989. (on 1
Croatian)

Feil, L. Theory of errors and adjustmentssecond part Manualia Universitatis Studiorum
Zagrabiensidraculty of Geodesy University of ZagridBN 8@146502-3, Zagreb, 199(on 1
Croatian)

w2 OA 8= bad YodetibBedsbrandehts’ Manaia UaV@rsitatis Studiorum Zagrabiens
Faculty of Geodesy University of ZagrE3BN 97853-6082-10-0, Zagreb, 200{on Croatian)

W2OA8% bad Y t NBOSAaA Fatultpof GeAdSsy B ity oOZagfedlecturmzN

in form of PPT presentations, Zagreb, 20@n. Croatian) yes

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

W2O0A0S boY [/ 2dNBS AYyiGSNYySi &AGSS 666nHdAS2TFddzy Al 3DKNXK
Kik, S. Theory of errors and adjustmentt revised and updated editiorzaculty of Geodesy University of Zagreb

{ @Sdz6 At AOY Il y I 1f HdRErodtigho SNE %I ANS6X mMpyc P

w2 O A &Répetitorda and solved problems in theory of errors and adjustmévitsualia Universitatis Studiorum
Zagrabiensidraculty of Geodesy University of ZagridBN 95808200-4, Zagreb, 1993on Croatian)

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

Recording of presence in the classroom durimg teaching process.

Check and recording the validity of making and delivery of all empirical exercises and projects.

Test the knowledge and skills on the thres@loquiaduring the teaching process.

Testing of knowledge on the final exam, which includesg@arate components of theoretical knowledge and empirical ski
Selfevaluation and students questioner.

2.14. Other @s 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 Il
1.2.Name of the course Databases 1.7.Credits (ECTS) 5
Mario Miler ) _
1.3 Associate teachers 5N} O8y hR20F OGS 1.8.Type of instruction (number of hours 60 (30R30V)

L + S + E +learnin
Elavela | 34 8 S earning)

1.4.Study programme (undergraduate,
graduate, integrated)

Study of geodgsand geoinformatics,

BSC 1.9.Expected enrolment in the course 80

1.5.Status of the course

1.10Level of application of-kearning
mandatory (level 1, 2, 3), percentage of online |1, 20%
instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

Students will acaire theoretical background and practical usage of contemporary databases in context of geodesy anc
geoinformatics.

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

7

I O02YLX AaKSR (GKS O2dzNES ot NEPANI YYAYy3Iao

2.3.Learning outcomes ahe level of
the programme to which the coursg
contributes

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

Use information technology in solving geodetic and geoinfdiomatasks.

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

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

2.4 Learning outcomes expected at thg

level of the course (4 to 10 learning

define basic database concepts,
differentiate relational. object, gject-relational and deductive database models,
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outcomes)

apply entityrelationship 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 ugj 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.
Enrtity 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.

SQE92: Data Definition Language, Data Manipiola 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 dataypes and operations.

Knowledge databases. Facts and rules.

Prolog. NoSQL.

2.6.Format of instruction:

2.8.Studentresponsibilities

2.9.Screening student worghame the
proportion of ECTS credits for eac
activity so that the total number of

% Iseecrfqui;easrs and workshons [X] independent assignments 2.7.Comments:
5 exercises P [ ] multimedia and the internet

> . [ ] laboratory
[ ]on line in entirety )

) : [ ] work with mentor
X partial elearning O (other)
[ ] field work
Clas attendance Research Practical training
Experimental work Report (other)
Essay Seminar essy (other)
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ECTS credits is equal to the ECTY Tests 2 Oral exam 1 (other)
value of the course ) Written exam 1 Project 1 (other)

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

Number of o
: o Availability via
Title copies in the .
: other media
library
_ _ _ | Neil Matthew, Richard Stones (2005): Beginning Datedavith PostgresSQL, Apress 1
2'11.' U Il_terature (ava}llable N "Richard Blum (2007): PostgreSQL 8 for Windows. Mc Graw Hill 1
the library and via other media) — -
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 @s the proposer wishes to
add)
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1. GENERAL INFORMATION
1.1. Course teacher WSt 1l . So6lFy . NJ|1.6.Year of the study programme| Secamd, 3rd semester
1.2.Name of the course Differential Geometry 1.7.Credits (ECTS) 5
1.8.Type of instruction (number o
hZErs L+S+E -Heigrning) 30(L)+30(8)
1.9.Expected enrolment in the
course
1.10Level of application of-e
learning (level 1, 2, 3),
percentage of online
instruction (max. 20%)

1.3.Associate teachers Senior Lectureg, St 21 ¢

1.4.Study programme (undergraduate,

graduate, integated) 90

Bachelor Study

1.5.Status of the course compulsory e-learning level: 2

2. COUSE DESCRIPTION

To recogize the mathematical and numerical skills acquired within the theory of curves and surfaces in the field of sf
2.1.Course objectives To use the mathematical and numerical skills acquired within the theory of curves and surfaces for solving problems
field of study.
Passed exams: Analytic geometry and linear algebra, Mathematical Analysis
2.2.Course enrolment requirements and Course completed: Vector analysis
entry competences required for the | Competencies required: vector algebra, analytic geometry, elementagtiins, derivatives, partial derivatives, indefinite
course and definite integrals, differential equations of the first order, double integrals, vector analysis

1 Understand mathemigcal methods and physical laws applied in geodesy and geoinformatics.

1 Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problem
field of geodesy and geoinformatics.

2.3.Learning outcomes at the level of th Use information technology isolving geodetic and geoinformation tasks
programme to which the course Exercise appropriate judgements on the basis of performed calculation processing and interpretation of data obf]
contributes by means of surveying and its results.

1 Take responsibility for continuing academic developmierihe 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)

1 identify various forms of curve equations, calculate arc length, curvature and determine the associated vector fie
Identify and differentiate between types of second order surfaces;

1 analyze the second order surfaces with emphasis on the sphere and the eltypseuwdlution: determine the
parameter curves, the tangent plane and the normal vector to the surface;

1 determine the first fundamental form of the surface and use it to calculate arc length, surface area and angle bet
two curves on a surface;

1 determinethe second fundamental form of the surface and use it for classifying points on the surface, calculating

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 g

curvature of parameter curves in order to identify whether it is a matter of geodesic coordinates;

9 pronounce the Theorema Egregium of Gauss;

9 distinguish and name types of mappings of surfaces according to the mapping invariants;

9 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 deta
by weekly class schedulgyllabus)

Basic concepts of vector algebra and vector analysis. 1h

Representations of curves. 1h

Arc length and rgparameterisation of a curve. 2h

Moving trihedron. Curvature and torsion. Frer@erret formulas. 2h

Concept of a surface: definition, @anetric 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 applicatio(ec 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 ofdabe.S2h
9dzf SNN& G(KS2NBY YR 5dzZllAyQa AYyRAOFIGNRE® MK
GaussWeingarten equations and Christoffel symbols. The fundamental theorem of surfaces. 2h
Review of previous workh

2nd preliminary exam 1h

Geodesics (geodesic curvature, geodesic coordinates, ancmiohum length) 3h

Mappings of surfaces (Stereographic projection, Mercator projection) 2h

Review of previous workh
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The final examlh
D lectures [X] independent assignments | 2-/-Comments:
[] seminars and workshops P )
5 exercises X] multimedia and the internet
2.6.Format of instruction: o . X laboratory
[]on line in entirety .
. ) [ ] work with mentor
X partial elearning 0] (other)
[ ]field work
2.8.Studentresponsibilities Regular school attendance. Monitoring efearning. Writing tasks. Consultations (teacher / student assistant)
Requirement
. Class attendance for the Research Practical training
2.9.Screening student worfname the signature
proportion of ECTS credits for each E .
. xperimental . .
activity so that the total number of work Report independent assignments 15%
Eﬁzs ggi?;j )'S el o LR HETS | Essay Seminar essay interactive tasks 5%
Tests 80% Oral exam optional (other)
Written exam 100% Project (other)
50-61 credits sufficient (2)
2.10. Grading and evaluating student 6274 credits good (3)
work in class and at the final exam 75-87 credits very good (4)
88-100 credits excellent (5)
. Number of copies in[  Availability via other
Title . .
the library media
Beban Brkic, JDifferential GeometryTextbook for students (on the http://e -
. : : . web), Faculty of Geodesyagreb 2012 ucenje.geof.unizg.hr/
ﬁ;; Raer?(;"\:;dglferftr:’];edi(:)"a"ab'e Nt NIC\NI § 6 différential. GeametryWorkbook and come ton
y Repetitoriunt  ~12f a1 (ye2A3l s %k INBo 3
9f ST 2 @inearAlgebrgFYement, Zagreb, 1995 (multiple editions)
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Gray, A.Modern Differential Geometry of Curver and Surfatiéh Mathematicg CRS Press, Boston, London, 1998.
Seymour, LipschutBifferential GeometrySchaum's Outline Series, McGrilill Book company, New York 1969.
IT-project: www.gradhr/itproject math/Links/webmath/index.html

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

PlejesEl), Online mathematical encyclopedidathWorldWolfram
2.13. Quality assurance methods that | Class attendancén revising duringelctures. 8lving tasks during exercisesctivity on the system for-kearning. Individual
ensure the acquisition of exit assignment. Interactive tasks. Consultations attendance. Preliminary exams. Exams.
competences The implementation of a single university Questionnaire for evaluating teachessnived by the Senate.
2.14. Other @s 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 2.
1.2.Name of the course Geodetic Plans 1.7.Credits (ECTS) 5.0
. [ 2NR & WSR2OYyA] 2 3A (1.8.Type of instrudon (number of hours L
1.3.Associate teachers LoF | fAORG +S + E +eaming) 30L+30E
LG programme e EgEelEe Undergraduate 1.9.Expected enrolment in the course 80-90
graduate, integrated)
1.10Level é application of eearning
1.5.Status of the course Mandatory (level 1, 2, 3), percentage of online | 2
instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

The objective of the course is to provide teoretical and practical knowledge and skills iniggmaes, cadastral maps,
topographical maps and digital geodtic plans

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

Completed course: Land Surveying
Passed course: Engineering Graphics in Geodesy and Geditidm

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

Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying data
Prepare geodetic documents needed to estsioland maintain cadastral records and land registry, as well as the docum
for engineering works

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

Determine and interpret thesize, 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
objects in space

2.4 Learning outcomes expected at thg
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 Crodtiheaoonsequences 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 wiiltence 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)

. Creation of geodetic plans

. Standrads and quality of plan.
. Cadastral maps

. Methods for area calculations.
. Topographic maps

. Preliminary exam

O©CoO~NOOTDS,WNPE

lines

. Projection and divison on sheets. Coritand margin of plan.

. Geodetic plans and their division. The main elements of the geodetic plan. Selection of scale.

. Relief and representation on plans. Interpolation of contour lines. Characteristics of contour lindsst&ace of contour

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. Mpplications 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:

% Iseecrijigzsrs and workshops [ ] independent assignments 2.7.Comments:
5 exercises P [ ] multimedia and the internet

[ ] on line in entirety
X partial elearning
[ ] field work

[ ]laboratory
[ ] work with mentor

[] (other)

2.8.Studentresponsibilities

Regular attendance of more than 70%

lectures and 70% exercises. Completiti

on of the project on the exercises

2.9.Screening student worfname the | Class attendance 15 Research Practical training
proportion of ECTS credits for eacl Experimental work Report (other)
activity so that the total number of | Essay Seminar essay (other)
ECTS credits is equal to the ECTS Tests 1.0 Oral exam 1.0 (other)
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value of the course )

Written exam | 1.0 |[Project | o5 |

(other)

2.10. Grading and evaluating student
work in class and at thenfal exam

During the semester, two preliminary exams are organized. Preliminary exams consist of practical computing tasks ar

theoretical questions. Students who pass both exams are exempted from the exam

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

. Numberof |, iiability via
Title copies in the .
: other media
library
CAD120A0 L® ompyooyY ¢2LI2INF FA1A LI I 10
LO12OA06Y adY DS2RSGAO tflyax LYyGSNYI! online
Online course materials onlearning system online

2.12. Optional literatue (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 acquisibin of exit
competences

In accordance with the Quality Policy and Quality Manual, University of Zagreb and the quality assurance system of tf

Faculty
Survey evaluation of subjects and teachers.-8edluation of teachers

2.14. Other @s the propser wishes to
add)
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1. GENERAL INFORMATION

1.1. Course teacher

aNl 20A06%> 1.6.Year of the study programme Il.

NI Y1 I

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
+ S 4E + elearning) 30(15L+15Y9)

1.4.Study programme (undergraduate,
graduate, integrated)

Undergraduate, third semester 1.9.Expected enrolment in the course 90

1.5.Status of the course

1.10Level of application of-karning
(level 1, 2, 3), percentage of am
instruction (max. 20%)

obligatory level 2 of elearning

2. COUSE DESCRIPTION

2.1.Course objectives

The course aims to help students of technical science to understand fundamentals of Information and Informational §
by learning from practical examples. The ®iaims to connect students and their future employiensediatelyg through
the process of teaching.

2.2.Course enrolment requirements an|
entry competences required for the
course

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

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

Demonstrate competences in readtate registers and interests in real estates, understand land development measure:
methods of land evaluation.

Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, th
regulations related toapy 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 o
related profesions.

Keep pace with and adopt new technological achievements in the field of surveying, geoinformation systems and ser
based on the position, and the changes in regulations, norms and standards.
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Take responsibility for continuing academic developtriarihe 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)

Demonstrae competence in making contact with the employers in the field of geodesy and geoinformatics, identify thi
principal stakeholders in the geodetic sector, and describe the ways of their organising and communication practices
including the levels of hierany and authority.

Understand howat whatspeed and in what ways the stakeholders in geodetic companies and institatijusttheir
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 geoinfornm@tiospanies, institutions in Croatia,
international organisations and media, and write a critiessay 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 ir
geodetic companies and ingittions, 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 we|
process of acommodation of geodetic companies and institutions to international legal and business standards.

Understand the importance of accountable handling with business information in accordance with international ethicg
standards and ethical standards of tReropean Union.

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

Course Conteng Lectures (by weekly class schedd5 hours)

0. Course OrganisatiorBasic instructions and guidelines about teachintgagning, course contd, student responsibilities
and rights, grading and evaluating student work in class and the final exam.

1. Epistemology of Information Systerqs$nformation society and network society. InformatiQsemantics and etimology ¢
the word. The purpose of dgggning information systems. The advantages of network design.

2. Epistemology of Information SystemA conceptual model of open system solutions. Knowledge construction: datum
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information, knowledge, agency. Virtual organisation.

3.Epistemology offformation Systemga ! RAIAGFf ySNIW2dza aeaisSvyas asSo 649
4. Epistemology of Information Systeqd he networking logic of the information era. Knowledge creating company. Th
new system of wealth production.

5. Computers and th&uman 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 |
communities. An electronically produceeixt.

6. Computers and the Human MindVethodology of use of language in virtual-bne communities. A concept of speech g
dialogue. The relevance of Bakhtin's speech theory for cyber space discourse.

7. Computers and the Human Mindowards a new thegrof subjectivity in the digital era. R. Penrose: A search for the
missing science of consciousness: Genuine intelligence and genuine understanding.

8. Data Miningc A key for preaktive, knowledge driven decisions. The basic characteristics of datagniils. The
innovativeness of data mining techniques. The role of data mining tools iFEpweh era.

9. Data Miningc Ethical issues related to knowledge construction in the technical environment. Teghinaists and
techno-pessimists. The future of ¢hdata mining techniques.

10.The Global Processed he basic characteristics of the phenomenon of globalization. The networking logic of globa
The role of international organizations.

11.The Global Processed he new monetarism. Money manager dapsm. The processes od deindustrialization.
12.The Global CorporatiorisCorporations in the age of globality. Types of multinational corporations: Ethnocentric
multinational corporations. Polycentric multinational corporations. Geocentric multinakicogoorations.

13.The Global CorporatiorgsStrategies of International Business. What should go right in Mid&t country relationships?
What often goes wrong in MNGdhost countries relationships? Means and purposes of the corporate network.
CourseContent¢ Seminars and student practical work in the field (by weekly class schedul® hours)

During their seminar work students keep analysing the stakeholders in the geodesy and geoinfarmatigsnies,
institutions in Croatia, international org&ations and media. In every moment, it is important to know: Where are you?
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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I /hb/9t¢ hC {¢!59b¢Q{ Iha92hwyY

The profile of a stakeholder should contain:
1. General data about stakeholder and the history.
2. Technicalmage of the company.
3. Analysis of standardized financial reports of the company.
4. Form of business organisatigrorganisational design and how it has been changed in
certain period.
5. Interview with stakeholders.

The profile consists of two parts :
1. Presemation.
2. Essay 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 legakaméihpersons, as well as with the efforts
made in geodesy in the processes of harmonizing the Croatian business and legal environment with those in the Eur
Union, and with the international standards of financial business.

The function of the esgais to turn the data; images, numerical and textual data into a story with figures, plot and actiof
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 individuhapproach and creativity are highly valued in writing an essay
Work phases
1. PHASEStudents have selected the stakeholders being the subject of their project research on their own. First, they
suggest a few stakeholders (up to 5) out of each gatg¢ company, institution, international organisation and medium,
regardless of the fact whether they already knew something about them or found out the information by searching we
pages.
2. PHASEStudents were divided into working teams allowed tougp themselves on their own. In this way, there were 4]
working teams formed out of 83 students.
3. PHASEThe stakeholders were finally selected. Each students team could process one stakeholder, so that 41 tean
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made 42 profiles. One team wort&omparatively on researching two stakeholders (two geodetic companies).

4. PHASEStudents had to study by means of web pages the way in which a stakeholder was presented and then per|
report about it at seminar sessions.

5. PHASEStudents hado make a questionnaire for the observed stakeholder. They were allowed to ask the questions
GKFG GKSe FT2dzyR Y2aid AydiSNBadAyadd ¢KS ljdzSadAaz2ya FNR)Y
sessions. Based on suggestions givethbycolleagues from other teams, some questions were modified, and some
supplemented.

6. PHASEStudents had to analyse the financial reports of the observed stakeholders on the web pages of FINA. Thog
students who had international organisations as ttbjects 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. t¢
7. PHASEThe analysis of the financial business aksholders. After the students had collected the data, they were able
FylrfeasS GKS O2yYLlyeéeQa olflyOS aKSSa Ft2yS Fd GKS as)y
the budget of the City of Zagreb, the stakeholders indtete budget, and the financing of international organisations.
8. PHASEStudents contacted directly the stakeholders and arranged a meeting at the physical location of the stakehd
when it was possible. The students contacted the stakeholdersttrdilocations by phone ormail. In this work phase,
the interviews with stakeholders were done.
9. PHASEThe teams presented their analyses of collected data in front of their colleagues.
10. PHASETwo assignments were created in théearning enironment of the course.
U First assignment

The students needed to visit the web page of FINA register of public reports, study the balance sheets of the |
successful entrepreneurs in 2012 and compare them with the balances of the business subjecbudiness they
Y2YAUG2NBR gAUGKAY (GKS a02L)S 2F GKS GlFral {aGlF1SK2f RSND

U Second assignment

During the seminar session, there was a discugsioret contraopened about the public report on financial results
of the company. The basic gstens were focused on the usage of financial reports, why the financial reports should be
and whether the financial reports should be public.
11. PHASE he working teams handed their presentations and essays to their teacher in digital and an&ogeud heir
work resulted in the creation of 41 teaching materials about 42 stakeholders in geodesy.
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2.6.Format of instruction:

lectur . . .
%seecmuinzsrs and workshoos [ ] independent assignments 2.7.Comments:
X exercises P [ ] multimedia and the internet

[ ] on line h entirety [_] laboratory

X partial elearning % work V\(/g[]hrenrt)entor
[ ] field work

2.8.Studentresponsibilities

Create a stakeholder's profile in geodetic sector by student's own cl@oenpany, institution, international organisation,
media.

Obligatory class attendance of 70% laetu

Obligatory class attendance of 70% seminars.

Obligatory two Moodle &ests.

2.9.Screening student worgname 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 attedance 0.5 Research Practical training
Experimental work Report (other)
Essay 0.5 Seminar essay 0.5 (other)
Tests 0.5 Oralexam 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 twEtests.
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 secteeminar presentation and essay
- Two Moodle Etests.

Immunity of written exam

-Student must pass both Moodletésts (2 to 5 rating)
-Presentation

-Essay

-Regular class attendancdectures and seminars

Immunity of oral exam
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- Student must pass bothtEésts (4 to 5 rating)
-Presentatian ¢ rating 4 to 5

-Essay

-Regular class attendancdectures and seminars

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

Title Number of copies in[ Availability via

the library other media

aNl 20A03 . ®I0OH ftMAA ADBE]2 0 FdEDYRAS (iy2204 |'yE Available in the

SKD Prosvjeta, Zagreb. libraries of the city of

Mraovid B, (1995.)Pobjednici gubitnici OrganizacijskenplikacijetehnoloGxoga | Zagrds and other

razvoja Zagreb NakladniZzavodGlobus- 383 pages Croatian libraries

aNlI2@0A06% . ®3X | @2 R dechrgsaadErminara, Maotlle
Moodle

Faculty of Geodesy

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

Casells, M. (2000L Y F2NX I OA2al12 R20lFY Sl2y2YA2l > RNHgehAddeh 1| dz
marketing.

Castells, M. (20000 Y F2 NX¥ I OA2a1 2 R20lY S12y2YAZ2l ZagrebNGalden @harketing. | dz
CastellsM. (2000)L Y F2 NX I OA2a12 R20lFY S12y2YA 2| ZagreR:NGondei Beketing. | dzt
aNlI20A03t 2028RPHOMOA FdzoAGYAOAI hNBI yZadrdo:@lolua 1 S A Y LI A
aSal NR o > Cuilieacijagamas irsubra, Obrisi alternativnih svjetonazora. 174, ANB6Y L¢t ~171 2 N1J
Kalanj, R. (2004Globalizacija i postmodernitEt %Il INBoY t 2t AGAG61 | { dzf G dzNI @
Radovan, M. (1989Brojektiranje informacijskih sistemZagreb: Informator.

t Iy Al y X)Kegntolad nevizija informacijskih sustavgagreb: Sinergija.

Weihrich, H., Koontz, H. (1994.)S y | R Q Ro§lgvije 21 "Tehnike kontrole i informacijske tehnologije” Deseto izdanje
Zagreb: MATE.

(dzAA 0 3 LT DNMIyGADDAE | 2  RMEHBag@E@ Eairds.2 g1 LI NI RA 3

Prelog, N. (1992f) 2 3f SR { NBT SI NIy +RESBGZYAGWENY| OAB8E&D2 (BNHz
5N} IAS6SOADZTE A A O MibpE DY 2 YA ZF +4 yWIT 20NMIYYA 2 & 10F H 2RINSHED (I @ER
Sassen, S. (2003 NR (idzZ2S23INI FA2S 3t 206+t AT OA2SI ¢ S2 NZagreb]Multimedijs.
Alexander, C. J., Pal, L. A. 2091dgf (G dzNBE Ay G SNY SO = + A NI dzl f vy ZagteblRaklada Dekehs
i Tuk.

Levinson, P. (20015)A 3A G £ yA a O dzK| Wwagree BRA D T y2@32 R20 |

Castells, M. (2003) y i SNy S DIt 1aAxal s wl 1 YA OfZadreh.Abklada JdsghskiS NiksS (i ¢
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{ dzO | y 2 3 Otgabizatijka klimah kulturdastrebarsko: Slap.

Buble, M. (2006.Metodika projektiranja organizacij&agreb: Sinergija.

WdzOA 6 = Prildgodijiva drgemigaoijezagreb: Ekonomski institut Zagreb.

Jurina, M. (1994Wdz] 2 22 SSy 2S A 2 NHZagfebiMinStats arfurnijibjRogldvaRepuBlike Hrvatske.
Sikavica, P., Novak, M. (199R909slovna organizacij@agreb: Informator.

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

- continuous monitoring of student knowledge

Rating

Continwus 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 irctaring room
- Oral exam

Electronic media
Analysing websites

The final exam is written and oral.

2.14. Other @s the proposer wishes to
add)

Student is expected to accept and respect the principles of academic honesty and integrity prescribed and reguteted
Ethical codex of the University of Zagreb (document availablevatv.unizg.h). In a lecturing room student is allowed to
express his/her opinion in a tolerant and open minded way.

112


http://www.unizg.hr/

University of

Zagreb

FORM1 Evaluation of university study programmes aidergraduate, graduate
and integrated undegraduate and graduate studies, andcational studies

DETAILED PROPOSAL OF THE STUDY PROGRAMME

1. GENERAL INFORMATION

1.1. Course teacher

¢cdakyl W2&aALJR JA O |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 |

+'S + E +~leaming) 30L+5elearning

1.4.Sudy programme (undergraduate,

. undergraduate 1.9.Expected enrolment in the course 85
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course obligational (level 1, 2, 3), percentage of online | 2

instruction (max. 20%)

2. COUSE DESCRIRTIO

2.1.Course objectives

Learn the basics of the legal system. Gaining knowledge of the basics of real rights. Acquisition of theoretical arid pra
knowledge on the concept, functions and composition of the land registry with an independent ability ¢t $aad 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 fg
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 measul
methods of land evaluation.

Demonstrate competences in regulatis 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 el@pment 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 thg
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 (easespreal 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,
- Explan 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.
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.
13.10.2014Limited real rights
20.10.2014Limited real rightssequel.
27.10.2014Term characteristics of the land register. Functions of land registry.
03.11.2014Ratio Cadastre and Land; mi@nance approvals cadastre and land registry.
2.5.Course content broken down in 10.11.2014Establishment, renewal, conversion of the land books; subtraction and addition.
detail by weely class schedule 17.11.2014Composition of the land register. Composition EDP Land Registry.
(syllabus) 24.11.2014Land registry entries (the bject, the general assumption) .The main entry.
01.12.2014-Preregistration.
08.12.2014Recordation.
15.12.2014Land procedure (first part).
12.01.2015Land procedure (second part).
19.01.2015.Land procedure (third part).
+ 3 colloquia outside thémetable
+ Parallel conduct classes through the system fl@aening

% Iseecrtrtjigzsrs and workshops []independent assignments 2, (CETIE T
) P [ ] multimedia and the internet
2.6.Format of instruction: L] exercises [] laboratory
[]on line in entirety .
. ) [ ] work with mentor
X partial e-learning 0] (other)
[ ]field work
2.8.Studentresponsibilities
2.9.Screening student worfname the | Class attendance Research Practical training
proportion of ECTS credits for eac| Experimental work Report (other)
activity so that the total number of | Essay Semhar essay (other)
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ECTS credits is equal to the ECTY Tests 2 Oral exam (other)
value of the coursg Written exam 2 Project (other)
2.10. Grading and evaluating student
work in class and at the final exam
| Number of | iiability via
Title copies in the .
: other media
library

W2 aALX o%SYEt @0y 21y2A0y2 LINI @23 Ly TF2N]
Gavella, N. i dr, Stvarno pravo 1, Narodne Novine Zagreb, 2007.

YEFENARGT t dY +SRNAOS a ®odn®MNavil2014 1 2 LIN
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
(NN 91/96, 68/98, 137/99, 114/01,00/04, 107/07, 152/08, 126/10, 55/13, 60/13)
Other materials made for students available ofearning moodle platform.

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

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

2.13. Quality assurance methods that
ensure the acquisition of exit Regular monitoring of students' knowledge by means of tests (3).
competences

2.14. Other @s the proposer wishes to
add)
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1. GENERAL INFORMATION

1.1. Course teacher

.AASN] I Cdz51 'y 5 NJY 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 istruction (number of hours L

+ S + E +learning) L15 + S15 +learning

1.4.Study programme (undergraduate,

: Undergraduate 1.9.Expected enrolment in the course 50
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course Optional (level 1,2, 3), percentage of online 2

instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

Expanding professional vocabulary

Developing the skills in discussing professional topics

Translation techniques

Writing shorter works about professional t@gi

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 fg
the course

Passed examination Basics of English for Special Purposes

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

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

Demonstrate competences in regulations and administrative framework important for geodesy and geoinformatics, th
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 sen
based on the position, and the changes in regulations, norms and standards.

Take responsibility for continuing academic developmenhefteld 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 Enfglistpecial 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 redty in Croatia and in English speaking countries
- Topographic survey

- Construction survey
- Employment of surveyors

- Writing job applications

2.6.Format of instruction:

X lectures YES [ ]independent assignments YES

2.7.Comments:

[ ] multimedia and the internet YES
[ ] laboratory
[ ] work with mentor

[ ] seminarsand workshops
[ ] exercises
[ ] on line in entirety
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[] blended elearning YES L] (other)
[ ] field work
Regular class attendance
2.8.Studentresponsibilities Interactive participation in teaching and learning process
Writing homeworks
2.9.Screening student worfname the | Class attendance Research Practical training
proportion of ECTS credits for eac| Experimental work Report (other)
adivity so that the total number of | Essay Seminar essay (other)
ECTS credits is equal to the ECTS Tests 1 Oral exam 1 (other)
value of the course ) Written exam 1 Project (other)
Students can take two miterm exams. The students who pass botld#erm exams are exempt from taking the final
examination.

2.10. Grading and evaluating student

RS @I58 e G LTSl G The final examination is taken by the students who have not been grade positively on the basis of the points collected

mid-term exams. The final examination consists of written and omat. p

Title Clzuirg 5 o ?rje Availability via
2.11. Required literature (available in Fl)ibrary e

LRUCT /I Rl Cdz61ly S5NDAGSE .® Y CSOKYAOIf 9y3Jaf Ak

Zagreb 2001

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

2.13. Quality assurance methis that
ensure the acquisition of exit Student survey
competences

2.14. Other @s the proposer wishes to
add)
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1. GENERAL INFORMATION

1.1. Course teacher

.AASN] I Cdz51 'y 5 NJY 1.6.Year of the study programme 2.

1.2.Name of the course

German in @odesy 1.7.Credits (ECTS) 3

1.3.Associate teachers

1.8.Type of instruction (number of hours |

+ S + E +learning) L15 + S15 +learning

1.4.Study programme (undergraduate,

: Undergraduate 1.9.Expected enrolment in the course 10
graduate, integrated)
1.10Level of application of-karning
1.5.Status of the course Optional (level 1, 2, 3), percentage of online | 2

instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

Expanding professional vocabulary

Developing the skills in discussing professiongic®

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 reqtements
and entry competences required fg
the course

Passed examination in Basics of German for Special Purposes

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

Understand the role of geodesy, geoinformatics and spdtgd 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, th
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 sen
based on the position, and the changes in regulations, normstamdiards.

Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related discipl|
and for the development of interest in lifelong learning and further professional education.
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2.4 Learning outcomes expedteat 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 Genan

-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

-Developstrategies 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 registin Croatia and in German speaking countries
- Topographic survey

- Construction survey
- Employment of surveyors

- Writing job applications

2.6.Format of instruction:

X lectures X independent assignments 2 7. Comments:
[ ] seminars and wdwshops X] multimedia and the internet

[ ] exercises [ ] laboratory

[ ] on line in entirety [ ] work with mentor
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X blended elearning L] (other)
[ ] field work

Regular class attendance

2.8.Studentresponsibilities Interactive participation in teaching and learning process
Writing homeworks

2.9.Screening student worfname the | Class attendance Research Practical training
proportion of ECTS credits for eac| Experimental work Report (other)
adivity so that the total number of | Essay Seminar essay (other)
ECTS credits is equal to the ECTS Tests 1 Oral exam 1 (other)
value of the course ) Written exam 1 Project (other)
Students can take two miterm exams. The students who pass botld#erm exams are exempt from taking the final
examination.

2.10. Grading and evaluating student

RS @I58 e G LTSl G The final examination is taken by the students who have not been grade positively on the basis of the points collected

mid-term exams. The final examination consists of written and omat. p

Numberof |, ilability via
2.11. Required literature (available in Title copies in the .
. . . : other media
the library and via other media) library
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 Student survey
competences

2.14. Other @s the proposer wishes to
add)
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1. GENERAL INFORMATION

1.1. Course teacher

aNl20A6% . NIyll 1.6.Year of the study programme 1.

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 | 30 (15L + 15 S)
L + S + E +learning)

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 1.10Level of application of-karning level 2 of elearning
(level 1, 2, 3), percentage of online
instruction fnax. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

¢KS O2dz2NES IAYa (2 AYLINRGS 2dzNJ addzRSyiaQ O02YYdzyAOF (A
general public. The students are given an opportunity torehe basic principles and practice of communication at work i
geodetic company and institution. The course is also aimed at future engineers who want to make sense of communit
their everyday working lives i.e. to help in running a small businegsprove 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 fg
the course

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

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

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

Demonstrate competences in regulations and administrative framework impoftaigeodesy 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 geoinfommaticlients and experts of geodetic and other
related professions.

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

Take responsibility for continuing academic development in the field of geodesy and geoinformatics, or related discipl|
and for the development of interest in lifelong learning and further professional education.

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

Demonstrate the importance of effective communication and of selecting the appropriate medium to achieve the |
result in geodesy and geoinformatics.

Outline the effects of information technology @@mmunication.

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 functn of intelligent search of websites.

Explain effective use of information and communication technology in the process of communication within the work
Identify the main kinds of communication and the areas of their application in geodesy andogeitits.

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 @tiags 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.

Demonstrae 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 arehgoiés and the proper use of communicati
in business both in Croatia and abroad.

Demonstrate competence in making written and oral interview with the stakeholders in geodesy and geoinformatics
work places.

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

Course Conteng Lectures (by weekly class sched@d5 hours)

0. Course OrganisatiorBasic instructions and guidelines about teachintgagning, course content, student responsibilitie;
and rights, grading and eliating student work in class and the final exam.

1. The process of communicati@qKinds of communication. Social communication. Network communication. Working w
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people. Business communication. The importance of business communication for a company.

2. Principles and practice of business communication in geodetic compar@emtent analyses of documentation which
illustrate the ways and models of communication in geodetic segtamples collected by students: Cadastre, Land regi
State Geodet Administration.

3. Communication in public relations The communication channel. Kinds of communication: written, oral and visual.
Choosing the medium. Handling the awkward customer.

4. Communication and Information TechnologyNetwork communicatiorg 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. Phasddtte 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
routine reports. Longer or special reports.

8. The communication cycle in small compandorizontal and vertical communication. Writing business letters. Analysis
the websites of geodetic companies. Analysis of CEOs letters to the shareholders. The language of corporate leaders

9. The commuitation cycle in large companyGroups and networks. Networks within larger communication structures.
of network system in conjunction with the conventional company structure. Making questionnaire for the future purpog
fieldwork. Case studies abbstakeholders in geodetic sector.

10.Barriers to communication Poorly defined aim or information. Barriers caused by the sender or the receiver. Use C
wrong medium. Communicating at the wrong time. Organisational barriers. Barriers causee@imakfectors.

11. Analyses of external and internal communication in geodetic companies and institgt#dnancial reporting. Business
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letters: content and layout. Examples: enquiry, complaint, apology. Circular letters. Standard letters. Interrgl lette

12. Analysis of data representing geodetic sec@raphic, written, visual and oral communication. The construction of
business information in geodesy and geoinformatics.

13. Forms and guestionnairesDesigning a form. Completing a form. Using ferforms in public procurement competitiol

14. Graphic communication Use of statistic data. Using graphics, tables, charts and symboals.

15.Website communicatioi Intranet. Use of language in cyber space. Changes in language. Reader, purpose and sty

Course Conteng Seminars and student practical work in the field (by weekly class schedulg hours)

During their seminar work students keep analysing the stakeholders in the geodesy and geoinfarmatigsnies,
institutions in Croatia, internatiazal organisations and media. In every moment, it is important to know: Where are you?
you are doing business with? The work aims:

To learn something useful from practical examples.

To hear an interesting geodetic story and use it to compile teachatgnal.

To learn how to follow competitors.

The project promotes the values of work and personal engagements towards success

© N O

I /hb/9t¢ hC {¢!59b¢Q{ I ha92hwy

The profile of a stakeholder should contain:

General data about stakeholder and the history.

Technical image of the company.

Analysis of standardized financial reports of the company.

Form of business organisatigrorganisational design and how it has been changed in cer
period.

©oo~NO
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10. Interview with stakeholders.

The profile consists of two parts

3. Presentation.
4. Essay, 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 lay &gl 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 Eurc
Union, and with the international standards of financial business.

The function othe essay is to turn the dataimages, 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?

Theindividual approach and creativity are highly valued in writing an essay

Work phases

1. PHASEStudents have selected the stakeholders being the subject of their project research on their own. First, they
suggest a few stakeholders (up to 5) outath category, company, institution, international organisation and medium,
regardless of the fact whether they already knew something about them or found out the information by searching we
pages.

2. PHASEStudents were divided into working teamsoaved to group themselves on their own. In this way, there were 4!
working teams formed out of 83 students.

3. PHASEThe stakeholders were finally selected. Each students team could process one stakeholder, so that 41 team
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made 42 profiles. Oneam worked comparatively on researching two stakeholders (two geodetic companies).

4. PHASEStudents had to study by means of web pages the way in which a stakeholder was presented and then peri
report about it at seminar sessions.

5. PHASESwdents had to make a questionnaire for the observed stakeholder. They were allowed to ask the questions
GKIFIG GKS@& FT2dzyR Y2ald Ay(iSNBaGAy3dId ¢KS [dzSaitArz2ya TFTNRY
sessions. Based on suggestigiven by the colleagues from other teams, some questions were modified, and some
supplemented.

6. PHASEStudents had to analyse the financial reports of the observed stakeholders on the web pages of FINA. Thos
students who had international organisams 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.te|

7. PHASEThe analysis of the financial bness of stakeholders. After the students had collected the data, they were abl¢
FylrfeasS GKS O2YLIlyeQa oFflyOS akKSSaG Ft2yS i (KS athe
budget of the City of Zagreb, the stakehais in the state budget, and the financing of international organisations.

8. PHASEStudents contacted directly the stakeholders and arranged a meeting at the physical location of the stakeho
when it was possible. The students contacted the stakddrsl at distant locations by phone omnaail. In this work phase, thi
interviews with stakeholders were done.

9. PHASEFhe teams presented their analyses of collected data in front of their colleagues.
10. PHASETwo assignments were created in thdéearning environment of the course.

0 First assignment
The students needed to visit the web page of FINA register of public reports, study the balance sheets of the n

successful entrepreneurs in 2012 and compare them with the balances of the busitgsst whose business they
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Y2YAU2NBR 6AGKAY GKS ao02L)S 2F GKS Gl1ral {idl61SK2f RSNDa

U Second assignment
During the seminar session, there was a discugsioret contraopened about the public report on financial results

the company. fie basic questions were focused on the usage of financial reports, why the financial reports should be |
and whether the financial reports should be public.

11. PHASE he working teams handed their presentations and essays to their teacher in digltahalogous forms. Their
work resulted in the creation of 41 teaching materials about 42 stakeholders in geodesy.

2.6.Format of instruction:

% Is‘,aecrt#igiis and workshops [] independent assignments 2.7.Comments:
X exercises P [ ] multimedia and the internet

[ ]on line in entirety []laboratory

X partial elearning % work V\(l:)t?hgizntor
X field work

2.8.Studentresponsibilities

Create a stakeholder's profile in geodetic sector by student's own cha@ompany, institution, international organisation,
media. The profile ought to be focused &inds of business communication in geodesy and geoinformatics.

Obligatory class attendance of 70% lectures.
Obligatory class attendance of 70% seminars.

Obligatory two Moodle Eests.

2.9.Screening student worghame the

proportion of ECTS credits for eacl

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 Ord 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, ahtwo Etests.
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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 secteeminar presentation and essay
- Two Moodle Hests.

Immunity of written exam

-Student must pass both Moodletésts (2 to 5 rating)
-Presentation

-Essay

-Regular class attendancdectures and seminars

Immunity of oral exam

- Student must pass bothtésts (4 to 5 rating)
-Presenation ¢ rating 4 to 5

-Essay
-Regular class attendancdectures and seminars

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

Number of o
: . Availability via
Title copies in the .
, other media
library
aNl 20A02Z% b tij@2 BFredadahjh i sénBnaridagds] S yC2 dz= D { Available in the Moodle

fakultet

Fisher, R., Ury, W., Patton, B. (2006Gako do DA: do dogovora pregovorom, a ne
predajom Zagreb: Impresum.

libraries of the

city of Zagreb
and other
Croatian
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Cutlip, S. M. (2003) Ry 2 & A & Za@db@NAKadeaVUXTE, Biblioteka gospskiar libraries
misao.

Fox, R. (2001Boslovna komunikacla %I ANBoY | NBIF Gail {9
2002NBy2 dz6AfAOQGSD

aNl20A0> . ®> .dzaiAySaa O2YYdzyAOF A2y Moodle
ELectures andeminars, Moodle, Faculty of Geodesy
aAf 21 2 @A Kamubidbanjé u organizagifagreb: IEP, Edicija Obelisk. Available in the
L 5 . ) libraries of the
Rouse, M. (2005t) 2 af 209y S 12Ydzy Al OA2SY, Zdgudi: U dzN city of Zagreb
Masmedia. and other
Kliment, A. (2003 )radicimalne i digitalne poslovne komunikagcifgagreb: Ekonomski C.:roa'Flan
fakultet & Mikrorad. libraries
Kliment, A. (1996 Poslovne komunikace %I ANBO6Y %Sdzi 3 5 NJ
AYVF2NXYIOACA]lS LAAaAYSy2aidAsxs . Ao0tA20S11}

. N} 20 zaS¢l &0 §EKplbgijal rédzyodny, problemi i konflikti u
L2 RdA SHIdNI ORAY 3 %%l IANBo6Y 5NHOGH2 1|

Levine, M. ((2002)) Y NB O S y AZage$: Riofil latdriational.

h & NBRS 6 | APDslo9n® komwnidichmjedgPoslovni bontdagré & Samobor:
Naklada EDO.

aAlf2120A03 5 ®Xakese8dod Fézéntirgizdyred: 1ED,EdiciaiObelil
WE1206SOAaSYICROSMInD niblo2y A OF  dSplitRniigotaal)

+ SNB A 6 = O8ndsi simedijimaZapeb: Mikrorad.
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W2t A0 Yl P20 2adzfyd OANI GA a Y 2Zagrgbl PREBsY |
data, medijska agencija HND.

Bahtijari, H. (2002Kako nastupati u javnostZagreb: Savez samostalnih sindikata
Hrvatske.

Novak, B. (2001Krizno komuiciranje i upravljanje opasnostimZagreb: Binoza pres;
h&aNBRSG6 ] ARER Y9248 A0 maBaRmdeh . ZaQrébdNaklada EDO.

C2ES wodI haNBRSGHIAE2 DD dr mipdId X0 yZagreb: A
Naklada EDO.

Smithson, S. Whitehead. (1990.Business Communicatio8urrey: Croner
Publications Ltd.

King, N. (1991))ast Five Minuted_ondon: Simon & Schuster.

Lewis, R. D. (2000yhen Cultures Colideondon: Nicholas Brealey Publishing.

McQuiail, D., Windahl, S. (198&€»mmunication ModeJ4.ondon: Longman.

2.12. Optional literature (at the time of Le Poole, S. (199MNever Take No for an Answéondon: Kogan Page.

submission of study progname

Slater, R. (1994Get Better or Get BeateNew York: IRWIN.
proposal)

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 criticd 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 @s the proposer wishes to
add)

Student is gpected to accept and respect the principles of academic honesty and integrity prescribed and regulated b
Ethical codex of the University of Zagreb (document availablevaiv.unizg.hy. In a lecturing room studems allowed to
express his/her opinion in a tolerant and open minded way.
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1. GENERAL INFORMATION
1.1. Course teacher Brankica Cigrovsli S St A © 1.6.Year of the study programme 2. (winter semester)
1.2.Name of the course Topography 1.7.Credits (ECTS) 3

1.8.Type of instruction (number of hours |
+ S + E +learning)

1.3.Associag teachers 1L+0S+1E

1.4.Study programme (undergraduate,

: bachelor 1.9.Expected enrolment in the course 80
graduate, integrated)

1.10Level of application of-karning
1.5.Status of the course elective (level 1, 2, 3), percentage of online 2
instruction (max. 20%)

2. COUSE DESCRIPTION

Capacitate students to recognize geomorphological forms on the field and geodetic maps. Apply geodetic land survey,
2.1.Course objectives methods for representation of reliefTo produce, individualy or in team, analogue and digital presentation of relief for dit
area by usage of one of CAD softwares.

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

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

2.3 Learning outcomes at thevel of 2. Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying dat

the programme to which the coursg

contributes 3. Make plans, maps and related presentations using modern methods and technologies on the basis of measurg

and other sources.

4. Determine andnterpret the size, properties and relations of objects in space on the basis of measured data, sp|
databases, plans and maps.

2.4 Learning outcomes expected at th¢ 1. Define basic geomorphological formgdroatia arise by activity od diferent endogene and egsogene forces.
level of the course (4 to 10 learning
outcomes) 2. Analize and select optimal geodetic surveying methods and graphical representation of Earth's geomorphological fi
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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.

1. Fundaments of geomorfpholgg

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.

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

7. Geanorphological 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. Hef 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 iiciatfusage which are used for relief representation on large scale
geodetic maps (till scale 1:5000).

2.6.Format of instruction:

%Leecr?igeais and workshops IZindependent assignments 2.7.Comments:
[] exercises P [ ] multimedia and the internet

[ ] on line in enirety [_] laboratory

NKpartial elearning % work V\(/g?hg:l)?ntor
[ ] field work

2.8.Studentresponsibilities

Attending lectures, complete and presentation of seminars on a given topic.

2.9.Screening student worfname the | Class attendance 0,5 Research Practical training
proportion of ECTS credits for eacl Experimental work Report (other)
activity so that the total numberfo | Essay Seminar essay 1,0 (other)
ECTS credits is equal to the ECTY Tests Oral exam 0,5 (other)
value of the course ) Written exam 1,0 Project (other)
2.10. Grading and evaluating student : : L . .
: : Subject has a written and oral exam. The seminar is recognized as a written exam.
work in class and at the final exam
. Numberof |, iability via
Title copies in the other media
2.11. Required literature (available in library
the library and via other naia) Cigrovskb SG St AGZ . ® 6HamMnLOY ¢2L12INI FA2I S
.23y NE WdzNF 6A8%X CAf ALIBAD Zageh.KI f 2S DA
|l SN} 12 a® 6mMcbynoOY DS2f23A2ls ~12fail
Cigrovskb SU St A0 X .ehaGPYPEENBY 2t NAYAS20S1 02y alAK AYyTF2NXI O 2
2_12.Optional”terature(atthetimeof{(Zédzé)\f)\édé dz %I ANBodzz DS2RSGailA FlrldZ 6Siz R210G2NAT I
Z‘r‘:g?)':;;)o”OfSt“dyprogramme Wdz32 56 F Sy &a1A (S18A123INI FALA 1FB2R 6MpTHOY hLIl SyOA
WASEY2OAdA RNR IEREWNPFWN 2 = ~12f a1l 1yeAadl T w ANBo O
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Rukavina, D. (1996): Ledeno doba, Hrvatski prirodoslovni muzej, Zagreb.

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

2.14. Other @s the proposer wishes to
add)
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1. GENERAL INFORMATION

5N} OSy ¢dziAod
1.1. Course teacher bl BRI +dz8 86 A6 1.6.Year of the study programme 2
1.2.Name of the course Object Oriented Modelling and 1.7.Credits (ECTS) 3

Programming

: Mario Miler 1.8.Type of instructioinumber of hours
1.3.Associate teachers 5NI OSYy hR20F OAS L'+ S + E +learning) L15 + E30
1.4.Study programme

(undergraduate, graduate, undergraduate 1.9.Expected enrolment in the course | 30
integrated)
1.10Level of application of-arning
1.5.Status of the course optional (level 1, 2, 3), percentage of am 2,5%

instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

Acquiring knowledge and skills necessary to solve problems in Geodesy and Geoinformatics using object oriented mod
programming.

2.2.Course enrolment requirements
and entry comptences 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 o
the programme to which the
course contributes

Applying knowledge and understardg:

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 pr¢
procedures for their solution.

Communcation skills:

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

Learning and ethical skills:

Keep pace with and adopt new technological achievements in the fieldwd\dng, geoinformation systems and services ba
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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 modelingdaprogramming.

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 we=kly 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 diagmas.
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.

2.6.Format of instruction:

Exercises:

During exercises, the problems from the fields explained in the lecture are solved.

X lectures . . 2.7.Comments:
[] seminars and workshops []independent assignments

X exercises [ ] multimedia and the internet

[]on line in entirety % L?gflzi\tz?[;ymentor
X partial elearning

[ field work ] (other)

2.8.Studentresponsibilities

Minimum attendance of the lectures 70%, and 70% of the exercises too. Active participation in class, solving and prese
of problems, taking part in the tests and the final exam successfully.
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2.9.Screening student wi (name the

proportion of ECTS credits for eq

activity so that the total number

of ECTS credits is equal to the E

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 studen
work in class and at the final exam

During the course:
Two tests per semester.

Written exam:

A student carbe exempted from the written part of the final exam if she/he scored at least 50% of the points in each of t
tests. If the student is not exempted from the written part of the final exam due to test results, she/he is obliged toetake
written parn of the exam during the regular examination dates. The exemption from he written part of the exam is valid g
one of the two first examination dates of the ongoing academic year.

Oral exam:

Students who successfully took the written part of theafiaxam based on the continuous knowledge tests during the cour:
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 |€88% of the points were achieved in the written part.

2.11. Required literature (available in

the library and via other media)

. Numberof |, iiability via other
Title copies in the :
, media
library
Miles, R., Hamilton, K., Learning UML 2.0, O'Reilly M20IGS http:/fit -
T B Y ) ebooks.info/book/307/
aAftAdS@OS 503 % NAOGZI ads t ANROIYIlOX 1
UML: Skripta s praktikumom, Mikro knjiga, Beograd, 2001.
Skansholm, J., Java from thegBming, 2nd edition, Addisewesley, Pearson
. 1
Education, 2004.

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

Eckel, B., Thinking in Java, 3rd ed. Revision 40dk), (http://www.mindview.net/Books/TI)

C26ft SNE ad> !'a[ dZANIG12Y {NIGIFI] D2RAE FVIRdy, Mikid knylgR, IB&GR aA
2004. (Autorizirani prijevod s engleskog na srpski jezik knjige: UML Distilled: A Brief Guide to the Standard Object Modi
Larguage, 3rd ed., Addison Wesley).
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2.13. Quality assurance methods thg
ensure the acquisition of exit The quality will be surveyed based on the success in tests and exams, as well as by anonymous polls.
competences

2.14. Other @s 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

5N} OSy ¢dziAod

Martina Triplat Horvat 1.8.Type of instruction (number of hours |

45 (15L + 30E)

Iyl YdzZ@SORAD 5A@2l + S + E +kearning)
MarA yI £+ Af AG6AO
LG programme e EgEelEe Undergraduate 1.9.Expected enrolment in the course 50
graduate, integrated)
1.10Level of application of-earning
1.5.Status of the course Optional (level 1, 2, 3), percentage of online | 2

instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

The objectives of this course are:
1 teach students basic mappings used in geodesy and geoinformatics
1 explain unavoidable distortions that appear ififeiient mappings
1 create a foundation that will help in understanding the transformation and conversion that will be processed in
in other courses

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

2.3.Learning outcomes ahe level of
the programme to which the coursg
contributes

Knowledge and understanding
1 Demonstrate competences in theoretical principles, procedures of computing and visualising the surveying da;
1 Understand mathematical methods and physical laws appfiegtodesy and geoinformatics.
Applying knowledge and understanding
1 Apply knowledge of mathematics and physics for the purpose of recognizing, formulating and solving of problg
the field of geodesy and geoinformatics.
1 Use information technology irok/ing geodetic and geoinformation tasks.
Making judgements
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1 Recognise problems and tasks in the application of geodetic and geoinformation principles and methods, and
proper procedures for their solution.

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 fi

space to a space and theinaracteristics

= =

2.4.Learning outcomes expected at the

level ofthe course (4 to 10 learning i Estimate distortior_ls that appe_arslin mappings -
outcomes) 1 Apply Helmert, afflne and prpjectlve transformation . . '
1 Apply transformations by using CAD and GIS computer programs, especially geocoding and georeferencing
1 Use software for coordinate transformans
1 Estimate suitability of different methods for coordinate transformation
1. Introduction
2. Coordinate systems
3. Mappings from a plan to a plane
4. Mappings from a plane to aape
5. Mappings from a space to a space
2.5.Course content broken down in 6. Distortions appearing in mappings
detail by weekly class schedule 7. Inverse mappings
(syllabus) 8. Helmert transformatino and its application in geodesy and surveying
9. Affine transformation and its application in geodesy and surveying
10. Projective trasformation and its application in geodesy and surveying
11. Transformation and CAD software
12. Geocoding, georeferencing
13. Software for coordinate transformations
X lectures []independent assignments 2 7. Comments:
[ ] seminars and worksips [ ] multimedia and the internet
. . [X] exercises X laboratory _ _ _
2.6.Format of instruction: [ on line in entirety [ ] work with mentor Exercises follow lectures in their
[ ] partial elearning [X] consultations content.
[ ] field work [X] evaluations of knowledge
Regular attendance to lectures and exercises, the possibiligkang part in preliminary exams, the possibility of consultin
2.8.Studentresponsibilities the demonstrator and teachers, written and oral exams, activity through the systenrteafiing.

Attending lectures and exercises in the amount of 70% and active participation are cosdiisignature.
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Above 30% of absence®ses the right to the signature, and the signature is a prerequisite for the exam registration.

2.9.Screening student worfname the
proportion of ECTS credits for eac
activity so that the total number of

ECTS cradiis equal to the ECTS

value of the course )

Class attendance 1.8 Research Practical training
Learning and preparation
Experimental work Report for preliminary and final 2.2
exans(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

During the semester, the two preliminary exams (tests) exist through which students can be exempted from the writte
of the exam. In order to be exempted from the tign part of the exam student should acquire a minimum of 50% marks
both preliminary exams. Student achieves a rating on every preliminary exam and the mean of these two ratings is ec
to the grade of the written exam. Actual rating from contimscassessment 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
written part.

Written exam consists of six tasks. It is necessary tegblee tasks, or 50%, to pass the written part of the exam.

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

. Numberof |, iability via
Title copies in the .
i other media
library
Lapaine, M.: Transformacija koordinata, manudc@eodetski fakultet, Zagreb 2012. e-learning
e-learning

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

CNIYyo6dzt = bdx [ LI AYSSI a ®Xarteidjedi@kdriograiske{pj¥kcijé INdrugui Zbarmidfadae
+L YSSdzy NERy 23 &AYLRITA2F Y2YLldziSNI yI & @Sdz5 A f-6088 dz

Lapaine, M.: A New Direct Solution of the Transformation Problem of CariesteEllipsoidal Coordinates. Presented at th
First International Geoid Commission Symposium, Milanaybl® ¢ ® mMdppnd® t dzof AAKSR Ay
Determination of the Geoid, Present and Future. Springer Verlag, Proceedings from thatioteal Association of
Geodesy Symposia, 1991, Vol. 106,-308.

Lapaine, M.CNJ y 6dzf = bdY t NARf23 2028SyA G26y2adA LINR | FA
Lt ASRr@)dvo26H T @ mMand® mddbndY { I @dST 3IS2RSGa¥6K AyOSyz2SN

CNI} y6dzt ' = bdI +dz6 SFRNYIORBS] ALIISRIY T2RNY I ONIBE | A &A
Zagrebu u povodu 30. obljetnice samostalnog djelovanja, Zagreb, 19928677

y 2
J.
au

(N Sx N\
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[ F LI AYSS ads CNIyosdzZ S bodY +LI AQ LI 3INB QKartoghifaS26.{geodetsd
dan Zveze geodetov Slovenije, Bled-18.. 10. 1993. Objavljeno u: Geodetski vestnik 1993, 31993

[ F LI AYySET ad> CNIyo6dzZ T bodY haAGNIL y-168. FAYydz G4NI yaF2NYI

CN}yo6dzt ' 3 bdIFFMNIANVSIZT Q@2YNRMNY WEI AT Y NR WANIS NRdZdA LA
Geodetski list 2007, 3, 17831.

CNIy6dzt 'S b [FLIAYSET adr ¢dziAor 5d3 alyz22f20A03 .sq
YNNBDENRBINRE 251 OA2dzz al OSGF]1 dzyY [FLIAYSS ad 6dzZNBRYyA] O
INSPIRE dan i savjetovanje Kartografija i geoinformacije, Opatpy.26L. 2010., 47.

¢dziAdX 5% [ kgldrvisyaSransfarme®iS Lb 22 NRAY G al OSGlF 1 dzy [} LI
Program and Abstracts, 2. hrvatski NIPP i INSPIRE dan i savjetovanje Kartografija i geoinformacije, €3¥atiia, 25
2010., 72.

[ FLIAYST ady ¢dziAdI 5dY dl $HOYEANY2EI AR RVXYIOISNIA KA XY KIE
dzNBSSy2dz 1 SYft 2A0GF A dzLdme. 1Df2814. yZBainik katRaa Ui. 2 Ratetiny Brvatskalkainar
20t OGSYAK AyO®y 2SNl 3IS2RSTA2S8Ss yp

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

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

2.14. Other @s the proposer wishes to

add)
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1. GENERAL INFORMATION

1.1. Course teacher

bA12f wlR23A0 1.6.Year of the study programme lll.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 | 15L+30Euditory and planningre-

+ S + E +learning) learning
LG programme e EgEelEE undergraduate 1.9.Expected enrolment in the course >10
graduate integrated)
1.10Level of application of-karning
1.5.Status of the course optional (level 1, 2, 3), percentage of online | Level 2

instruction (max. 20%)

2. COUSE DESCRIPTION

2.1.Course objectives

The aim of the carse 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 fg
the course

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

Knowledge and understanding
- To know theoretical principals, procedures of computer processing and visualisation of surveying data.
- To understand the matheatical 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 geodesyd 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 discipling
and to develop lie lifelong learning attitude.

2.4 Learning outcomes expected at thg
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 aagrgetric figures (twedimensional 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 ortbgonal axonometric of sphere and on in it a point given with its geographic coordinate
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 constuct thrown shadows of simple and complex geometric figures.

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

A Dbrief history of descriptive geometry.

az2y3dSQa LINR2SOGA2y 2y (g2 LIXIySa oLRAyGasx tAySa:z
Orthogonal projectiorplane and mutual relations between planes, lines and points

az2yd8Qa LINR2SOlA2ya 2y GKNBS LI I ySa

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

- Solvihg the topographic surface.

- Perspective projection basic concepts and rules.

- 1f0SNIAQa O2yaidNHzOGA2Y 2F LISNARALISOGAGS AYlI3ASa
- The construction of perspective images of geometric figures with one / two vanishing points.

- Shadow. Construction thrown shadow gedmefigures to another geometric figure

% fecﬁgzsrs and workshops X independent assignments 2.7.Comments:
. P [ ] multimedia and the internet
[X] exercises

2.6.Format of instruction: [ ]laboratory
X] work with mentor

X] homeworks

[ ] on line in entirety
X partial elearning
[ ] field work

- Presence in 80% of lectures and exercises
-0 02NNB OGOV LINPAINXYa YR K2YSg2N)] Qa RSt AGSNBR 2y (GAYSH

2.8.Studentresponsibilities

2.9.Screening student worfname the | Class attendance 0.3 Research Practical training
proportion of ECTS credits for eacl Experimental work Report (other)
activity so that the total number of | Essay Seminar essay homework 0.5
ECTS credits iswe to the ECTS | Tests 0.5 Oral exan 0.5 (other)
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value of the course )

Written exam | 05 |[Project | o7 | (other)

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

Continuous monitoring of the exercises, homewgrkograms 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 wri

exam.
All students who have earned a minimum of veopd (4) per each of the activities, will be exempt from the exem
. Numberof |, iiability via
Title copies in the .
: other media
library

Ld. FoAGE { ® D2 NE lvigZaResdriptve gdohedrgade SHDRKGIKG
Zagreb, 2007.

2.11. Required literature (available in

E. Jurkin, V.SzirovicAaecriptive geometryCD, HDKGIKG, Zagreb, 2005.

the library and via other media)

Y | 2N RIAD NEScripve geomeirySAND d.o.o0., Zagreb, 2007.

t ® YdzZNRt 23 b RerspediReSTéxtbaok frdarchitdctvra wniersityolden
marketingc¢ SKYAS {1l {yeAal s % ANBOI wHnnp®

+ @ [Destriptive geometlx ~12f &A1 ({ye2A3dl X %l ANBO

+ @ [Destriptive geometry IDIl ~1 2f a1l 1yeAal I %% ANF

All course materials are available ire&ironic form for students.

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

{® [230A0KKESNE | @ aNf tGehdietrys\entds,2®0.t SYRS DS2YSGENASK o

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 patrticipation
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compeences - Evaluation of the results of the examination (year)

2.14. Other @s the proposer wishes to
add)

By learning course Space visualization studeniggetla 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 regidarand relationships among geometric figures and think
abstractly.Student willbecome active participants in the learning process and thus the train system to the whole life leg
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1. GENERAL INFORMATION
1.1. Course teacher 1.6.Year of the study pragmme 2. (winter semester)
1.2.Name of the course Professional practice 1.7.Credits (ECTS) 3

1.8.Type of instruction (number of hours |
+ S + E +lkearning)

1.3.Associate teachers 80 hours of practice

1.4.Study programme (undergraduate,

graduate, integrated) bachelor 1.9.BExected enrolment in the course 80

1.10Level of application of-karning
1.5.Status of the course elective (level 1, 2, 3), percentage of online
instruction (max. 20%)

2. COUSE DESCRIPTION

To enable students, by work in business subject wisi@dngaged in geodetigeoinformatic activities, to implement in
practice acquired knowledges and skills and familiarize themselve with functioning and organization of business subije
2.1.Course objectives Professional practice should enable linking the theoretical knowledgel skills in real environment in which business
subjects are acting. To enable students understanding and perception of professional substance received ex catedra
the study as introduction for list of professional courses following from IWItilemester

2.2.Course enrolment requirements
and entry competences required f¢ None
the course

1. Solve practical tasks in surveying, spatial data collection, real estateagaland management.

2. Use information technology in solving geodetic and geoinformation tasks.

2.3.Learning outcomes at the level of
the programme to which the coursg 3. Make plans, maps and related presentations using modern methods and technologies on the basis of measurg

contributes and other sources.

4. Recognise problems and tashghe application of geodetic and geoinformation principles and methods, and sele¢
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 subjec

2. Implement acquired knowledge in practical situations in business subject.

3. Individual execution, under the supervison of mentor, specific geodetiinformatic tasks.

4. To link theoretical knowledge with work in practice.

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

% fecr:?i;zs;s and workshops &independgnt assignments 2.7.comments:
. [ ] multimedia and the internet
2.6.Format of instruction: L] exercises [ ]laboratory
e : []on line in entirety .
[ ] partial elearning (] work with mentor
[ field work u (other)
2.8.Studentresponsibilities
2.9.Screening student worgname the | Class attendance Research Practical training 3
proportion of ECTS credits for eac| Experimental work Report (other)
activity so that the total number of | Essay Seminar essay (other)
ECTS credits is equal to the ECTS Tests Oral exam (other)
value of the coursg Written exam Project (other)
2.10. Grading and evaluating student | Course has no notes.
work in class and at the final exam
Numberot 1\ ailability via
Title copies in the
2.11. Required literature (available in library other meda

the library and 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| Feedback from students (log file) and employer which accepted students on professional practice.
ensure the acquisition adxit
competences

2.14. Other @s the proposer wishes to
add)
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