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ABSTRACT

Beginning with the winter semester 2014 the Master's program "Geodesy and Land Management" is to
be introduced at the Universities of Georg Aricola UAS (Germany), Novi Sad and Belgrade (Serbia), Banja
Luka and Tuzla (Bosnia and Herzegovina) as well as Podgorica (Montenegro). This joint international
study course, taught in English, provides ample opportunity for an optimal exchange of students and
lecturers in compliance with the requirements of the Bologna Accord. The Master’s program is primarily
focused on all aspects of land management and modern geodetic methods. Supplementary features are
the integration of E-learning and the realization of summer and winter schools for teaching special
topics. Graduates of the program will be awarded a joint degree from the participating universities.

Bunxenm WrenuHr

YHusep3umem npumujerbeHux HayKa ,Aepukona”, boxym, Hhemauka

3AJEAHNYKU MEBYHAPOAHU NMPOIPAM MACTEP CTYAWMIA U3 TEOAE3SUNIE U
YMPAB/bAHA 3EM/BULLTEM

PE3UME

Ca 3umckum cemectpom 2014, roanHe Ha yHuBepsuTete ,leopr Arpukona” us boxyma (Hbemauka), Hosu
Cap v beorpag (Cp6wja), barba Jlyka n Tyana (bocHa n XepuerosuHa), Te Moaropuua (LipHa Fopa) 6uhe
yBeAeH nporpam mactep cTyamja u3 leogesmje un ynpas/barba 3emsbuwtem. OBaj 3ajegHUYKM
mehyHapoaHu cTyamj, Koju he ce oaprKkaBaTu Ha eHrneckom, npy:uhe 6pojHe moryhHOCTM onTumanHe
pa3mjeHe cTygeHaTa M npegasada, y cknaay ¢ ycnosuma bonowsckor cnopasyma. OBaj nporpam macrtep
CTyAvja ce NpBEHCTBEHO GOKYCMpa Ha CBe acrneKkTe yrnpas/batba 3eM/bULITEM U CaBpPeMeHe reofetcke
meToze. OHO LWITO joLW Cafip’KM je MHTEerpMcaHa eIeKTPOHCKA HacTaBa U peasi3aumja /JbeTHUX U 3UMCKUX
LWKO/1a, TOKOM Kojux he ce obpahusatn nocebHe Teme. Mo guNaoMupary, CBPLWEHUM CTyAeHTUMA he
6UTK AoanjesbeHa 3ajegHUYKA UNIOMA YHUBEP3UTETA KOjU YUECTBYjY Y Nporpamy.



1. INTRODUCTION

After several models had been discussed and researched, the decision was taken to offer a
Master Programme of Geodesy and Land Management at the Georg Agricola University of
Applied Sciences (Georg Agricola UAS) commencing in the winter term 2014/15. The ideas
which were first discussed in 2005, i.e. to introduce a Master degree in geo-engineering
including geodetic aspects were given up due to the large size of topics of geo-engineering
and those close to the impact of mining. As the field of land management is already a key area
of the Bachelor degree course, it was decided to further expand this field as part of geodesy
and to add an international approach.

Teaching surveying and mapping has a long tradition at the Georg Agricola UAS as the
Bochumer Bergschule (Mining School), one institute of tertiary education which preceded the
Georg Agricola UAS, already trained mining surveyors from 1873 to 1900. Here, let us have a
brief look at the historical development. The Bochum Mining School was founded in 1816 to
provide academic training to junior and middle managers of Westphalian hard coal mining, an
industry that was growing rapidly. In 1864, the Westphalian Mining Insurance Bochum (WBK)
was founded jointly by the mining companies and became the body responsible for the
Bochum Mining School. After the training of mining surveyors had been abandoned in 1900
surveying pit foreman were trained from 1926 on.

In 1963, the mining college was firstly reorganised to become an engineering school of mining
and later, in 1971, it became a University of Applied Sciences for mining. As part of the
process, the surveying pit foreman became surveying engineers in mining. In 1995, the
University of Applied Sciences received its present name, i.e. the Georg Agricola University of
Applied Sciences for Raw Materials, Energy and the Environment in Bochum. Meanwhile, the
WBK had been merged with the Mining Research GmbH in Essen to the DMT (German Mining
Technology) in 1990, something which included the transfer of ownership of the Georg
Agricola UAS to the new body (Fig. 1).

Fig. 1: the Georg Agricola University of Applied Sciences main building
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2. PREPARATIONS

The economic prosperity of any country is based on the legal assurance of land property, i.e.
the clear and legally documented evidence of who owns land and buildings. Regional policy
and planning, surveying and cadastre, soil fertility assessment (soil classification) and land
regulation as well as the assessment of immovables (land and buildings) all together
contribute to ensure the transparency needed for the economic as well as ecological
development and for social peace; they also support a sustainable development. A part of
these fields is the gathering, documenting and providing of geo-data. For this purpose,
modern technology is used such as electronic tachymeters, precise satellite receivers,
methods of photogrammetry and remote sensing, and laser technologies. Once the data
measured have been read and evaluated — using modern software and observing statistical
principles — they are documented and visualised using geo-information systems (GIS) and web
services. This range describes just about the measures needed when individual buildings and
lots are newly entered in the land register or cadastre or when their entries are restructured,
and the measures needed for a modern land management. All these features are subjects
taught during the course described below.

Discussions with colleagues of partner universities in the Balkan States have shown that
particularly those subjects and topics related to establishing effective land management are
of huge importance for this region; therefore, these universities are very interested in a close
cooperation with the Georg Agricola UAS. Since 2011 the German Academic Exchange Service
(DAAD) has been running a programme called “Stability Pact for South Eastern Europe —
Academic Reconstruction” which supports an English-language international Master
Programme of Geodesy and Land Management to be jointly developed by universities in
South East Europe and the Georg Agricola University of Applied Sciences in Bochum,
Germany. The beginning of the cooperation featured representatives of the Chairs of Geodesy
at the universities of Novi Sad and Belgrade (Serbia), Sarajevo (Bosnia and Herzegovina),
Zagreb (Croatia), Skopje (Macedonia) and Ljubljana (Slovenia) which intended to participate in
the project. By now, a total number of ten universities have been involved, adding Tuzla
(replacing Sarajevo) and Banja Luka (both Bosnia and Herzegovina), Tirana (Albania) and
Podgorica (Montenegro).

This long-term project began with networking — developing, reviving and enhancing the
contacts between the partners. Another key aspect was to explore the local specifications and
requirements in the Balkan States in order to learn to which extent German know-how would
become a part of the newly designed Master programme. Therefore, it was seen as useful to
discuss specific topics at academic conferences where it would emerge what the different
countries had in common and where they differed. The first meeting of its kind took place in
Bochum in May 2012. During those four days, the parties involved mainly discussed how to
secure land ownership, the issues of cadastre and land register, of soil fertility evaluation and
of land consolidation. A number of ten colleagues represented the Balkan universities, namely
Novi Sad, Belgrade, Skopje and Zagreb, and thirteen people represented the Georg Agricola
UAS. The presentations and discussions were supplemented by visits to the Office of Geo-
Information, Real Estate and Cadastre of the City of Bochum and two projects of land
consolidation.

Between 5 and 7 October 2012 a regional conference of the DAAD took place in Tirana,
exploring how to restructure academic institutes and education in South East Europe. Like all



projects funded by the DAAD, we had the opportunity of a poster presentation to introduce
our agenda. Moreover, experience and insight gathered could be shared in seminars and
discussions. At the same time, our project group seized this opportunity to confer on the
structure and content of the curriculum which needed to be developed.

Shortly after, the third project group meeting took place in Novi Sad from 29-31 October 2012
where the main focus lay on the topics of regional policy and planning, and how to record
geo-data using state-of-the-art technology. The partner universities of Novi Sad, Belgrade,
Skopje, Tuzla, Banja Luka, Zagreb and Ljubljana were represented by 25 participants in total,
and the Georg Agricola UAS by 4.

Skopje was the host of working meeting no. 4 which took place from 7-9 April 2013. Here, the
main focus was on urban land-use planning and reallocation, procedures of approving
building projects and the evaluation of land and buildings (immovables). The Georg Agricola
UAS sent 2 representatives, other universities of Novi Sad, Belgrade, Tirana, Skopje had a total
number of 12 participants. In addition to the topics mentioned above, further details of the
curriculum were discussed.

Fig. 2: participants of the specialist course (left), Sanja Tucikesic (Banja Luka) is awarded for her successful completion
of the course by Prof. Stelling (right).

Lastly, a specialist course had been organised which took place at the University of Novi Sad
between 3 and 10 November 2013 and which had been funded by the DAAD as part of the
overall concept. This course, with its title “Modern Geodesy and Land Management”, was
attended by young scientists from countries in the West Balkan region (Fig. 2), namely 18
postgraduate students of our partner universities in Ljubljana, Skopje, Podgorica, Zagreb,
Banja Luka, Tuzla, Belgrade and Novi Sad. Over an entire week different focal points were
taught every day, including urban and rural development; cadastre and immovable valuation;
consolidation and reallocation of land; modern measuring technology of photogrammetry
and remote sensing, and the use of geo-information systems for different purposes in
cadastre and land management. On day six, a study trip saw a visit of cultural artifacts of the
Vojvodina. The participants were awarded with a certificate for their successful completion of
the course. The teaching was done by professors and lecturers of the universities involved;
the Georg Agricola UAS provided 9 experts.
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3. THE MASTER PROGRAMME: STRUCTURE AND CURRICULUM

The concept and structure of the Master programme is designed as a part-time study course
of six terms with twenty credit points (CP) each according to the European Credit Transfer
System (ECTS). The modules can be chosen flexibly; in addition, courses offered as part of full-
time programmes and e-learning components can be integrated which may help to reduce
the study time to four terms of 30 CP each (Fig. 3). Such a full-time course would in particular
be offered to our foreign students; different time structures may be possible, too.

For the German students, the curriculum is a subsequent offer based on the Bachelor
Programme of Geodetic Surveying (180 ECTS points); its topics are compiled in such a way
that graduates of this programme will be able to pursue a career as officers in higher civil
service. In order to assess the Bachelor programme taught at the Georg Agricola UAS a mean
value mode was used to compare the subjects and the scope with those taught at other
German universities (both universities of sciences and applied sciences). One result was that,
compared with the mean value of six other universities, the Georg Agricola UAS had a much
more extensive offer in particular where land management was taught; another result was
that the teaching of geo-informatics and photogrammetry/remote sensing needed to be
developed further. In order to provide starting conditions similar to those of the Balkan
universities, it was also deemed that the subjects of mathematics and statistics (e.g.
calculating adjustments) needed to be enhanced. Therefore, the first term (of the full-time
model) was defined as an adjustment semester in which the Balkan universities can assign
some modules to different topics (optional compulsory modules). The two following terms
are used for in-depth teaching in particular of geodesy and land management; in term 4,
students will work on their master thesis.

Fig. 3: overview of two course options, full-time and part-time



As described above, the academic conferences saw a discussion of important issues and latest
information on geodesy and land management. This information, together with
complementing subjects, were condensed to make up the heart of the curriculum of this
Master programme. The full-time version of this course includes 3 terms with 6 modules
each; for each module, 5 ECTS points will be awarded (see Fig. 4a & 4b); the fourth term is
assigned to the Master thesis and completing the programme. In its part-time version, the
course consists of 6 terms of 4 modules each; for each module, 5 ECTS points will be awarded.
One special component is that each term will feature a practice-oriented research project;
likewise, the Master thesis (term 4) is also preceded by a practical phase to gather the
essential data which will be elaborated in the thesis.
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Fig. 4a: subjects taught (full-time model) in term 1 (left) and term 2 (right)
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Fig. 4b: subjects taught (full-time model) in term 3 (left), and final term 4 (right)

In order to help the international partners to integrate their Master modules (which already
exist in parts) into the new Master programme, 3 optional compulsory modules will be
offered in addition to the compulsory modules. In the full-time model (for international
students) the following subjects will be taught under the different module headings (there are
two abbreviations: CM for compulsory module and OCM for optional compulsory module):

Term 1

GLM 1.1: Foreign language (Business English, Land Management English); CM

GLM 1.2: Leadership competences (leadership management, rhetoric, moderation and
problem solving); CM

GLM 1.3: Mathematics for Engineers (numeric methods, differential geometry, celestial
mechanics); OCM
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GLM 1.4: Selected chapters of adjustment and statistics (applied calculus of probabilities,
advanced statistics, geo-statistics); OCM

GLM 1.5: Photogrammetry & remote sensing (advanced digital photogrammetry, satellite
image analysis, 3D visualisation); OCM

GLM 1.6: Student research project 1 (related to GLM 1.3 or 1.4 or 1.5); CM

Term 2:

GLM 2.1: Land management | (rural & urban development, town planning, land
consolidation); CM

GLM2.2: Land management Il (cadastre and land register, cadastre of coordinates, geo-data
management); CM

GLM 2.3: Selected chapters of remote sensing (RADAR interferometry, environmental
applications); OCM

GLM 2.4: Selected chapters of geo-informatics (process oriented programming & web GIS,
GIS infrastructure & geo-processes, geo-data modelling); OCM

GLM 2.5: Valuation of immovables (comparison of international methods and influences,
execution of property valuation methods, reporting, software, information
management [CREM/LIS]); CM

GLM 2.6: Student research project 2 (related to GLM 2.1 or 2.2 or 2.3 or 2.4 or 2.5); CM

Term 3:

GLM 3.1: Urban development (urban development, business promotion); CM

GLM 3.2: Project management (project planning and project management, restoration of
wasteland; CM

GLM 3.3: Geodetic space methods (geodetic space techniques, data processing); OCM

GLM 3.4: Selected chapters of physical geodesy (navigation, geoid and gravimetry); OCM

GLM 3.5: 3D modelling (multi-sensor systems & mobile mapping, 3D-urban models), OCM

GLM 3.6: Student research project 3 (related to GLM 3.1 or 3.2 or 3.3 or 3.4 or 3.5); CM

Term 4:

GLM 4.1: Traineeship (practical exercises related to topics of term 1 or term 2); CM
GLM 4.2: Master thesis and colloquium (Master thesis, colloquium); CM

Two major objectives of the joint international study programme are the transfer of
knowledge and the exchange of both teaching staff and students. These aims will be achieved
in two ways: on the one hand by students attending one or several of the partner universities
in terms 1-4; on the other hand, the teaching programme will allow distant learning in parts
by offering modules of e-learning and blended learning. Students who are not able to attend
universities abroad for a number of reasons (e.g. doing a part-time degree in addition to their
regular job) will be able to attend summer school and winter school courses abroad during
term holidays and complete some of the modules there in one or two weeks. The intensive
study courses will also offer teaching staff (professors and lecturers) the opportunity to teach
abroad at one of the partner universities if they do not want or are not able to dedicate an
entire term to do so. Such a time model is shown in Fig. 5. In this overview, modules GLM 1.1,
1.2, 1.3 and 1.5 are offered during the winter term time, whereas modules GLM 1.4 and 1.6
can be completed using e-learning courses in the term holidays following the winter term etc.



Once the overall programme has been accredited, the individual modules, in particular those
taught in summer school and winter school courses, are to be certified as well. That means
that, in addition to obtaining a Joint Master degree from the universities involved when
successfully completing the Master programme, other students interested can complete
individual modules and have them acknowledged by their own universities in line with the
Bologna process.

According to the German Accreditation Agency for Degree Programmes in Engineering and
Computer Science (ASIIN), many double degree programmes of 2 or 3 universities have
already been accredited. However, this is the first time that a Joint Master Degree
programme seeks to be accredited. To the winter term 2014/15, the four following
universities/university groups would like to jointly start with the programme: the Georg
Agricola UAS in Bochum, the universities of Novi Sad and Belgrade (Serbia), the universities of
Tuzla and Banja Luka (Bosnia and Herzegovina), and the university of Podgorica
(Montenegro). The plan includes that over the next few years the other partner universities of
the SEE project will be able to join the programme, too, namely: Zagreb (Croatia), Skopje
(Macedonia), Ljubljana (Slovenia), and Tirana (Albania). Furthermore, all universities are also
invited to motivate interested students to participate in the programme.
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Fig. 5: possible timeline of study course (student begins in winter term 2014/15) making use of summer schools/winter
schools and moving the practical phase to the term holidays.
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MPEAMET U LW/b PAJIA:

OCHOBHM npeameT MUCTPaXKMBakba [AOKTOPCKE AucepTaumje jecTe HacCTaHaK, TUMOJOrWja,
nopujekno o6MKa U pacnpocTparkeHOCT Ha baslkaHCKOM NOAYyoCTPBY O0CObGEHOr TUNa LpKaBa
ca npucnokeHnm nykosuma. OTBOpeHa NuTama; uaeHTUdMKaumja noctojehux u Hectanmx
npumjepa, xpoHonoruja n moryhu ytuuaju. Lnsbesu:

- Hay4yHO aprymeHTOBabe W geduHUCarbe C0jeBUTUX M MehycobHO npenseTeHux coepa
yTUaja y pasiMuymMTum NnepuoamMma nocTojakba OBOT LPKBEHOT TMNa;

- yTBphMBarbe pacnpocTparbeHOCTU U rPaHUYHMX 06/MacTM padu CTvMuarkba CasHakba o
OMLUTUM W IOKANHUM KapaKTePUCTUKAMA;

- peduHUcarbe Haj3HayajHUjUX TUMONOWKMX efemeHaTa Ha Kojuma ce 6asvpa onwTa
TUNOJIOTMja LPKaBa C NPUCIOHEHUM IYKOBMMA Ha noapyyjy banKkaHcKor nonyocTpea;

- peduHUCarbe Haj3HaYajHUjUX KOHCTPYKTUBHUX, MPOCTOPHUX U CTUACKMX OCOBEHOCTM Ha
ocHoBy TuUnonoruje rpahesnHa, obpaheHunx y Benmkom 6pojy;

- Ba/JiopM30Batbe KOHCTPYKTUBHMX, MPOCTOPHUX M CTUNCKUX KAPaKTEPUCTUKA LpKaBa €
NPUC/NIOHEHMM NIYKOBMMA paau oapehmsarba BpUjeaHOCTM U MjecTa y YKYMHOM pa3Bojy
CaKpasiHe apxuTeKType Y PermoHy.

METOAE UCTPAKMBAHA:

- UCTOpMjCKa

- TMNOAOLLKa

- aHanUTM4Ka

- KOMMapaTuBHa
- MeToAa CuHTe3e

MABHE M MOMOTRHE XMMNOTE3E:

- rpaZka UPKaBa C NPUCIOHEHMM JIYKOBMMA Ha bBankaHCKOM NoayocTpBy MOXe ce
npaTuTK 04 paHOBU3aHTUjCcKor nepuoaa Ao XIX/XX sujeka;

- LpKBe C NPUCIOHEHUM JIYKOBUMA cy BpojHE M LUIMPOKO pacnpocTparkbeHe Ha MpocTopy
BankaHCKOr NOAYyoCTPBa;

- KOHCTPYKTMBHM CKNOM LpKaBa C NPUCAOHEHUM IYKOBUMA jaB/ba ce y paHoxpuwhaHcKoj
apXUTEeKTYpn Ha xpuwhaHckom uctoky (Mana Asuja, JepmeHuja, cjeBepHa
MeconoTtamuja...);

- NpepoMaHuyYKe LpPKBe Ha AybpoBayKOM MOAPYYjy, C MPUCNOHEHUM JNIYKOBUMA U
KYMO/IMLLOM Ha CPeAMHU, HacTane cy NoJ yTULajeM BU3aHTU]CKe KYMNOJIHE apXUTEKTYpE;

- Ha LPKBe C NPUCIOHEHMM IYKOBUMA Ha noapyyjy XepueroeuHe u LipHe Mope, carpaheHe
oA XV go XVII BujeKa, AMPEKTAH YyTMLA] je MMano LPKBEHO rpaauTesbCcTBo AybpoBaykor

noapyuja;

- Ha noapyujy XepuerosmHe rpafrba OBMX LpKaBa Tpaje o4 npepomMaHnyKor nepmoaa;
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- He MoCTOju AMpPEeKTHa Be3a u3mehy UPKBeHWX rpaheBMHA C NPUCIOHEHUM NYKOBUMA
carpaheHnx y 0TOMaHCKOM nepuoay y YHYTPaLlHbOCTU NOMYOCTPBa M LpKasa carpaheHux
Y jy*kHOM, npnobanHom awnjeny.

HAYYHU OOMNPUHOC:

C 0631MpOoM Ha TO A3 je Npuje UCTParKMBakba Y OKBMPY OBE Te3e NPeoBAaLaBano MULL/bEHE A3
je 6poj upKaBa C MPUCAOHEHMM JIYKOBMMA PENAaTUBHO Mann U CKOHLLEHTPUCAH, Kaga je
banKaH y nuTarby, Ha Makby 061acT Ha 3anaay, KaHANAATKMbA je yTBpAUAa Aa je oBaj TUN 6uo
palupeH Ha LMjenom nogpyyjy pernoHa, Kao U Aa je 6poj cayyBaHUX Npumjepa 3Ha4vajHO
Behu Hero wTo ce, A0 cafa, NPeTNnoCcTaB/bano. YTBPAMAA je, Takohe, Aa NOCTOjU BeUKKU Bpoj
jow HepoBO/BHO MCTPAXKEHWX LPKABa, KOje HWje yBPCTMAA Yy Mpernef, Kao U Aa ce MOXe
NoTBPAMTM 3Ha4YajaH 6Poj LpKaBa C MPUCIOHEHMM IYKOBMMA KOje CY BPEMEHOM YHULLTEHE.

Kaga je y nutarwy yTBphMBarbe HACTaHKa TWUMA LPKaBa C NPUCIOHEHMM JIYKOBUMA,
KaHAMOATKUHbA je yTBpAMJIA je [a je OH YCKO MOBe3aH C MNpenauTarkbem KyaTypHUX W
rpaguTesbCkux Kpyrosa Mctoka v 3anaga, raje ce non TepMuHOm MCTOK mogpasymujesajy
Pa3HOBPCHM YTULAjU MOTEKAM W3 PasANYMTUMX NpoBUHUMja Mane A3uje, 3aKkaBKasja,
MeconoTamuje u erejckor npuobasba, Koju cy npogupann Ha 3anag nodyes og VI Bujeka.
Mpoujerbyje ce ga je 0BO BeOMa 3HauyajaH 3aK/bydaK M Hay4yHU OOMPUHOC, jep ce tbume
notephyje Aa je ncxoguiuTe PasaUUYUTUX JYYHUX U CBOOHUX pjellerba, Na U NPUCIOHEHUX
JIYKOBa Yy OKBMPY KOHCTPYKTMBHMX CKAOMOBA LIPKBEHMX rpaheBMHa, BE3aHO 3a nogpydje Ha
KojeM je Tpaguuumja rpahera CBOAHWMX KOHCTPYKUMja Beoma Ayra U cexe A0 APEeBHMUX
LMBUIM3ALMja CTAPOT BUjEKa.

KaHampaTkuba je, Takohe, yTBpauaa aa je Hajsehu 6poj LpKasa Cc NPUCAOHEHMM IYKOBUMA Y
3anagHOM Aujeny WUCTpa)kMBaHoOr noapydja carpaheH y npepomMaHWyYKom nepuoay, Te ce
KOHCTPYKTMBHO pa3/ivKyje, a CTWACKM Yycarnawasa ca Apyrum, OpojHMmM TuMnoBMMma
OVMMEH3MOHAMHO MakbUX LIPKBEHUMX 06/MKA, pacnpocTpakbeHnX Ha UCTOM noapydjy. U oBo je
naxkke BpujeaaH 3ak/byyak, jep notephyje crtas, npuxsaheH og MCTOpPUYAPA APXUTEKTYpPE, Aa
je y nepuvoay npepomaHuke, 360r M3y3eTHO pasHo/MKe u boraTe rpaftbe LPKBEHMX TUMOBA,
6uno moryhe HanpaBuUTM 0A4abup OHWUX OBMKA KOjU CYy HajnpuUMjepeHunju NUTYPTUjCKUM
3axTjeBMMa, CTabWAHOCTM M penpeseHTaTUBHOM M3rieny UpKaea. [owTo je noapyuje
XepuerosuMHe 60rato npumjepMma UpKaBa C MNPUCIOHEHUM JIYyKOBMMA HacTaaum y y
npepomaHWYkom nepuoay, KaHAWAATKMHA je M3Bena BaXaH 3ak/byyYak fAa Ccy Bese
AybpoBaykmx rpagutesba ca 3anehem ycnoctas/beHe 3HaTHO npuje XV Bujeka.

3AK/bYYAK:

[JokTopcka Te3a nog Hacnosom "LIpKBe ca NPUCNOHEHUM JIYKOBMMA — NOPUjeKNo 06/1MKa,
TUMO/IOTUja M pacnpocTparbeHOCT Ha bankaHckom nonyocTpsy" npeacTaB/ba 3HaYajaH
NCTPaXKMBAYKM pag, Koju [onpuHocuM dopmuparby M ynoTnyhaBakby 3Hakba y obnactu
UCTOpUje CaKpasiHe apXMTEKType yonuwTe U WUCTOpUje KOHCTPYKLMCKMX CKIOMOBa
NPUMMjEHEHNX Yy LUPKBEHOM rpagutesbeTey. LlpkBe € npuciokbeHum  NyKoBMMA  Cy
cBe0obyxBaTHO NpoyYeHe Ha WMPOKOM noapydjy baskaHckor nonyoctpsa, a rpaha, aHanmsa u
BpeAHOBakbe TOr TUMA Ha TepuTopuju XepuerosuMHe nNpeacTaB/ba M3y3eTHO KBA/MTETHY
noasnory v 3a pag Ha 3aWTUTM M OBHOBM BeoMa BpUjeAHOr rpaauTesbcKor Hacbeha y
Penybanum Cpnckoj. OBMM pafom, KOjuU je HanmMcaH akpubuYHO U C BeoMa KBa/IMTETHUM



AlT+ [1] 2013 1[1] M. Okum LipKBe ca NPUCAOHEHMM NYKOBMMA — NOPUjeKkno 06aMnKa, TUNONOTHja...

Hay4YHMM anapaTom, KaHAMAATKMHbA Ce YBPCTUAA Y YCKU KPYr UCTOPUYApa apXUTEKTYPE Koju
ce 6aBe peHOMEHOM rpasHe CpenHO0BjeKOBHMX TUMOBA LPKBEHMX 006/IMKA ca cneunduyHmm
KOHCTPYKTUBHUM pjellerbnma. Y CBOjOj Te3M OHa je A0Kasasa fa Cy CpeaH0BjeKOBHE LpKBEHEe
rpaheBuHe CKPOMHUjUX AMMEH3Mja, OLHOCHO OHEe KOje HUCY W3PasuTo MOHYMEHTAsHe,
HEeonpaBAaHO CKPOMHO 3acTyrn/beHe Yy HAlWoj Hayuu, Te A4a UM WTo npuje Tpeba nocseTuTn
AYKHY NaXkkby, jep TUMe LWTO HWUCY AO0BO/bHO WUCTPAKEHE, ayTOMATCKM 3HaAuM M Aa HUCY
3awTuheHe, 04HOCHO 43 HENOBPATHO Nponaaajy.

HakoH na)k/bmBo BOHeHOr WCTpPaXkMBAYKOr MOCTyMKa, Koju je ob6yxeBaTMo npernep,
[0CajallkbnX UCTpaXKuBaka, GopMmunparse CBOjeBPCHOr KaTanora JaHac Mo3HaTUX nNpumjepa,
pacrnpaBe O WCTOPUJCKUM, JNIUTYPIUJCKUM, KYATYPHUM, NPOCTOPHUM, KOHCTPYKLMjCKUM
yTUL@jMMa, TUMONOLWKe cucTeMaTusaumje U ynopeaHe aHanvse n BpefHOBaka Npumjepa Ha
WMPOKOM MoApydjy bankaHcKor nosnyocTpBa, ayTopKa AOKTOpPCKe AucepTaumje je ussena
HEeKOJIMKO 3aK/byyaKa Kojuma je noTepAamia nonasHe xunotese paga. Cee To je KaHANAATKUHA
noTkpujenuna rpadpuukum n Goto npunosmma, obuMHom GubanMorpadujom M LjenoBUTUM
Hay4YHWM anapaTom.
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JbumwaHa Muanh Mapkosuh

DAKYNTET
ApPXUTEKTOHCKO-rpaheBUHCKM pakynTeT y barbanyum

MME N NPESUME AOKTOPAHOA
JbummbaHa Munuh Mapkosuh

rOANHA POBEHA
1964

HAC/10B JOKTOPCKE ANCEPTALMIE
Ynpas/batbe NPojeKToBakbeM PEKOHCTPYKLMje XKeNe3HUUKMX NPpyra ca BpegHoBatbem
BapuWjaHTHUX peLlera

YKA HAYYHA OBNACT
MeHaymeHT y rpaheBuMHapcTBY

MeHTOop
Mpod. ap FopaH huposuh, aunn. UHXK. rpah).

[aTym oabpaHe AOKTOPCKe gucepTaumje
9. HoBembap 2012. rog,.




AlT+ [1] 2013 1[1] /b. Munnh Mapkosuh Ynpas/bare NpojeKToBatbeM PEKOHCTPYLM]e KeNe3HUYKMX. .

MPEAMET U LW/b PAJIA:

Peanusaumja cnoxeHnX MHBECTULMOHMX MpPOjeKaTa, Kao LITO Cy MPOjeKTU PEKOHCTPyKLUMje
eNnesHWYKUX npyra, 3aBUCU 0f, MHBECTULMOHEe noauTuke. OCHOBHM npobnemun Koju ce
jaB/bajy 'y uHBecTUpaky Y KeNesHUUKYy WHPPACTPYKTYypy Be3aHW Cy 3a [AOHOLWeHe
WHBECTULMOHMX O4J/1yKa.

Kako npojekToBakbe MMa BEAWMKM YTULAj HA YCMELWHOCT peasnusaumje NpojeKkTa y LeuHu,
notpebHO je peanns3oBaTM ONTUMANHM CUCTEM YMpaB/bakba MPOJEKTOBAHEM KOjU YK/byuyje
npobaem BpeAHOBaa BapujaHTHUX peLlersa.

Uu/b HayyHOr MUCTpaXkMBarba jecte fAa Ce MNPUMEHOM OMWTUX MeToAa MOLEeNnparba
npUMepeHnx npegmeTy WM UWbY WUCTPaxuBarba, UAeHTUOUKYje M aeduHUwe npobaem.
Kopuctehu nctpaskmsauke noctynke u metoae (aHanv3a perynatmee MU HOPMATUBHUX aKaTa,
NPWKyn/baktbe M aHanM3a NoJaTaka M3 NMpaKce ynpas/batba MPOjEKTOBabEM PEKOHCTPYKUMje
KeNesHUYKNX Npyra, UCTpaXKkmeBarbe CaBpeMeHUX TeHAEHLM]A, aNCTpaKumja 1 reHepanmsaumja
npeameTa UCTPaXKMBakba, Mogempatbe U GopmynaLmja 3aKOHUTOCTM U TEOPUJCKMX OCHOBA) U
npumerbyjyhu metoge M TeXHUKE OMepaLyoHUX WUCTparkMBaka, OHO dopmupa mogen
ynpas/batba MPOjEKTOBaHEM PEKOHCTPYKLIMJE KENE3HUUYKMX NPYra Koju yK/bydyje npobnem
BpeAHOBaka BapWjaHTHUX pellera. Ha Taj HauMH OCTBapyje ce 3axTeBaHW HMBO KBanuteTa
CaBpPEMEHUX IKENEe3HWYKMX cucTema Yy noraegy  GyHKUMOHANHOCTWU, cTabuaHocTy,
6e36e4HOCTUN, NOCTOjAaHOCTM U YKAaMNakba Y OKOJIMHY.

METOLE UCTPAXKUBAHA:
3afaum UCTPaXkMBatba AMcepTaLmje NPoun3aLam cy U3 4eduHUCaHor Ln/ba UCTPAXKMBaba:

- ®opmuparbe W pas3Boj Mofesna 3a ynpas/batbe MNPOjEKTOBatbeM U  U3BOherem
PEKOHCTPYKLMjE KeNe3sHUUYKUX npyra.

- BpepHoBarbe BaApUjaHTHWX pellerba NpojeKaTa PEKOHCTPYKLMje NPUMEHOM MeToAa
BULLEKPUTEPUjYMCKE ONTUMM3aUMje, Teopuje rpybux (rough) ckynosa wm HeypanHux
MpeKa.

- locTusarbe 3axTeBaHOr HMBOA KBA/IMTETA CaBPEMEHMX ¥Kee3HMYKMX cucTema y norneay
bYHKUMOHANHOCTY, cTabunHocTH, 6e3begHOCTM, NOCTOjaHOCTU U YKAanakba Y OKOJIMHY.

- Mosehare edpurKacHocTM n3sohera pasosa.

IMABHE M MOMORHE XUMOTE3E:
Ha nouyeTky nctpaxmsarba noctas/beHe cy cnegehe pagHe xunorese:

- ®dopmuparbe MoAeNa ynpas/batba NPOjEKTOBaHeM KeNe3HUYKUX Npyra C BpegHoBakem
BapMWjaHTHMX peLletba je npeaycnoB 3a edMKacHy peannsaumjy npojekra.

- CnosKeHWm NpojeKTMMma, Kao WTO je ynpaB/batbe MPOjEKTOBAHEM KENE3HUUYKMX Npyra,
MoXe ce epMKacHO ynpas/baTh YKOAMKO NOCTOjU MOAEN NAaHUPatba NPojeKTa.

- [NpaBoOBpPEMEHOCT W KBAaAWTET ynpas/batba MNPOjEKTOBAEM KENe3HWYKMX npyra c
BPeAHOBabEeM BapWjaHTHUX pellera je npesycnoB 3a e¢ouKacHo M PaLMOHANHO
nssoherbe pagosa.
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Jb. Munnh Mapkoeuh Ynpas/batbe NpojeKToBarbeM peKoHCcTpyLmje enesHuukmx... [1] 2013 1[1] AlT+

- JeauMHcTBEH mogen ynpas/batba MPOJEKTOBAHbEM Kese3HWYKMx npyra omoryhasa
edMKaCHy PEKOHCTPYKUMjY >Kele3HMYKe MHOPPACTPYKType M ONTUMAJHO YrpaB/bakbe
pasoBuMma.

- KsanuTteT ynpas/batba MPOjEKTOBabEM KEJE3HWYKMX Npyra C BpefHOBatbem
BapUWjaHTHUX pellerba MMa M3y3eTaH 3Hayaj 3a GYHKLMOHMCAHE KeflesHUUKe npyre u
KenesHuyke mpexe, jep ce ¢UHAHCUjCKA CPeacTBa YAOMEHA Y PEKOHCTPYKUMjY
BMLIECTPYKO MCNAaTe Kpo3 CMmakbMBakbe TPOLWKOBa eKcrnsioaTauuje, nosehare
KanauuTeTa, 6e3bengHOCTH, Noy3gaHocTH 1 Komeopa.

HAYYHW OOMNPUHOC:

Ha ocHOBY NpuKyn/beHMX 1 06paheHnx nogaTaka U3 MHBECTULMOHO-TEXHUYKE AOKYMEHTaumje
Koja je paheHa 3a notpebe m3Boherba pasioBa Ha PEKOHCTPYKUMIU KENE3HUUYKMX Mpyra Ha
Teputopuju Penybnuke Cpbuje y nepuoay 2000-2011, KopuliTeHeM BeLUTAUYKe HeypasHe
MperKe HanpaB/beH je NMPOrHO3HW MOZEN 33 MPOLUEHY MHBECTULMOHE BPELHOCTU NpojekaTa
PEKOHCTPYKLMjE U MoAepHM3aUMje KenesHnUKMxX npyra. OBaj mogen fao je 3ag0B8osbaBajyhe
pe3yaTaTe U MOXe ce NMPUMEHUBATU Y CUTyaumjama rae je notpebHa 6p3a npoueHa u rae
HUCY NO3HATU CBM ynasHuM napameTpu. lNpumeHa HaBeAeHOr mogzena Yy BesIMKOj mepwu
gonpuHocn  dopmuparby  HOBOTr  MpUCTyNa  pewaBawy npobnematuke  npoueHe
WHBECTULMOHUX BPEAHOCTU, a ca uubem eduKacHor u edeKTUBHOr AOHOLIEeHa OA/lyKa O
ynararby y NpojekTe peKoHCTPYKLMje KenesHn4ke nHdpactpyktype. Ha oBaj HaumH cTBapa ce
MoryhHOCT ga MHBecTUTOp npe noyeTka ¢dase peanusauunje y Hajpehoj mepu M pocrta
NpeLus3HO MMa yBUA Y BPeAHOCT UHBECTULUMje N JoHece oanyky o byayhum ynarawuma. Ha
OCHOBY MpPeAJ/IOKEHOr LUW/ba WUCTPaxmBatba, GOpMynMcaHMX 3ajaTaka MWCTparkuBarkba W
npeasioXKeHe MeTOAO0/I0TMje UCTPaXKUBarba MOKE Ce 3aK/byyuMTu A3 je aucepraumja pana
ofpeheHn Hay4yHM U CTPYYHU [OMPUMHOC M3y4vaBakby YNpaB/batbda MpPOjeKTOBaHbeM
PEKOHCTPYKLMje XKeNe3HUUYKUX Npyra c paHrMparbem BapujaHTHUX pellera Kpo3 yHanpeherwe
CaBPeEMEHOr MeTOA0/10WKOr NMPUCTYNa oBom npobnemy. [JOKTOPCKAa AUcepTaLmja MMa HaydHy
onpasgaHocT, byayhu ga ce oyekyje nyHa npumeHa n3 061actm npumerbeHe maTtemaTuKe Ha
ynpaB/batbe MNPOJEKTOBAHEM  PEKOHCTPYKUMjE KENEe3HUMYKMX MNpyra C  paHruparbem
BapWjaHTHUX pelera. JlonpuMHOC OBe AucepTauuvje y yHanpehewy meTomosorvje wm
npuMmerbeHe cTpaTernje UCTpakMBakba 3aCHMBA Ce W Ha MPUMEHM BELUTAYKUX HeypasHUX
MperKa 3a NpoLLeHe MHBECTULMOHMX BPEeAHOCTM Yy NPOLLeCy M3pase NpojeKTa PEKOHCTPYKLUMje
YKene3HUYKMX npyra.

3AK/bYYAK:

Y paucepTtauuju je UCMyweH MNOCTaB/bEHM LW/b MUCTPaXKMBakba, Peann3oBaHW Cy CBU
NMOCTaB/beHUN 3aaLM UCTPAKMBAHbA M AOKa3aHe NOCTaB/bEHE PagHe XMNOoTe3e UCTPaXKMBakba,
Ha OCHOBY Yera je AOKTOPCKa AucepTauumja gana ogpeheHn HayyHU U CTPYYHWU AOMPUHOC Y
n3yyaBatby MOryhHOCTM NPMMEHE MeToAa BELUTAYKMX HeypasiHUX MpeXKa y noapLium
04/1y4MBatby y Npouecy ynpas/barba NPOjEKTOBAKEM PEKOHCTPYKLM]E KeNe3HUYKMX Npyra.
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Cno6opaH JosoBuh

PAKYNTET
ApPXUTEKTOHCKO-rpaheBUHCKM dakynTeT y barbanyum

MME U NPESUME MATUCTPAHOA
CnobopgaH Jososuh

HAC/10OB MATUCTAPCKOTI PAOA
Metopae npoueHe BpeaHocTH rpaheBMHCKOr 3em/bULITA

YA HAYYHA OBJACT
MeHaymeHT y rpaheBUHapCTBY

MeHTop
npod. ap FopaH huposuh, auna. rpah. NHX.

[aTym oabpaHe AOKTOPCKe gucepTaumje
18. anpun 2013.




AlT+ [1] 2013 1[1] C. JoBoBMh MeToae npoLeHe BpeAHOCTH rpaleBUHCKOr 3eM/buLLTa

MPEAMET U LW/b PALA:

Mpeamer papa je aHanM3a W cucTemaTM3auMmja KpuTepujyma W MeToda npoueHe
rpaheBMHCKOr 3em/bulUTa M MOTYAHOCTM HbMXOBE MPUMEHE Y PasANUYUTUM KUBOTHUM
CUTyaumjama y CBeT/ly eKOHOMCKMX, COLMjaIHUX, NPOCTOPHMX U EKONOWKUX KpUTEPUjyMa Y3
yBarKaBakbe BULLEKPUTEPUjYMCKe Npupoge npobnema Koju ce obpahyjy, 3aBUCHO oA cBpXe U
3a4aTKa npoueHe 1 06jeKTUBHMX OKOIHOCTU Y TPEHYTKY NpoLeHe.

Uumb  uctpaxkmBawba je yHanpeherwe MeToAonorMje MNpoLeHe TPXKULIHE BPeAHOCTH
rpaheBMHCKOr 3em/bMLITa, KpPO3 CBeoOyxBaTHWM MPUCTYN KOjU MoApasymeBa CaBpeEMeEHY
npoueaypy Koja yBarkaBa MOTEHUWjan NoKauuje, Komnapauujy ca CAMYHUM NoKauujama y
OKpYyKery, Kopuwhere paHuje NPUKYMN/bEHUX UCTOPUJCKMX NOoAATaKa, CaBpemeHy
nerucnatmey, aHanausy objekata Koju he ce rpagutn Ha npeameTHOM rpaheBMHCKOM
3eM/bUWWITY MO CTPYKTYpW, KBagpatypu M OGOHMTETy, CBPXY 3a KOjy Ce BpWMW NpoLeHa,
BPEMEHCKM NpecekK npougeHe (aKTyenHU naun y npownoctu), Gaktope Koju yTudy Ha yMarbere
unu ysehatbe npouereHe BPeAHOCTU, NPOCTOPHU pacrnopes, caBpeMeHe pavyyHOBOACTBEHe
cTaHpapae Esponcke yHuje, n camdHo. Lub je pa metogonoruvja Koja ce npeanoxu y tesum
obyxBaTh npoueHy rpaheBUHCKOr 3eM/bULITA Ca BULLE PA3/IMYMTMX acrneKkTa — pa3Bujarbe
MeToAa MNpoLueHe KpOo3 ers3akTHO YyBaXKaBarbe jefHOBPEMEHOr MoCTojaktba Pa3NNYUTUX
KpUTEpUjyma 3a oa/lyumBarbe U NPUCYCTBO BUlLe $GaKTOpa Koju Cy NpOMeH/buBe Npupose U
AOHOLEeHe 0A/yKa Y YC/I0BUMA HEU3BECHOCTH.

METOAE UCTPAKUBAHA:

AHanusa CUCTEMCKOr OKBMpaA 3a MPUMEHY BULUEKPUTEPUjyMCKe eBanyauuje y ypbaHom
nnaHvpawy. AHanusa npoueaypa y MJaHUPaky W M3pagM MNpoueHa ca M3ParKeHoM
BULLEKPUTEPUJYMCKOM  MPUMPOAOM U  MOFyhMM  M3paxKeHMM KOHOAMKTMMA MHTepeca.
Knacudukaumja osux npobnema n npesohere Ha TEPMUHE METOLA BULLEKPUTEPUjYMCKE
eBanyauuje. AHanmsa nocrtojehe npakce u metoga npoueHe. MaeHTUdMKaUMja OCHOBHUX
enemeHaTa npoueaype. NaoeHTndukaumja cermeHaTa y Kojuma ce MNpOMyLITa yBarkaBarbe
cnoxeHe npupoge npobnema.

CuHTE3a M oOpraHusauMja OCHOBHMX e/fiemeHaTa npoueaype Yy reHepasHM Mogen 3a
bopmupatbe jeaUHCTBEHE METoL0/0TMje.

FMABHE N MOMOTRHE XMMNOTE3E:
- Moe ce ycnoctaBuMTM meTogonornja Koja he meputopHo ga BpegHyje rpaheBUMHCKO
3eM/bULLTE 33 Pa3NMUMTE Cydajese.

- lMocebHo, mMOXe ce M3BPWWTM BpeaHOBakbe MapameTapa Koju yTMdy Ha npeameTHy
npoueHy.

- Moxe ce ycnocTaBUTM  JIOTUYKO-MATEMATMYKM  MOZeN MNpeko ogrosapajyher
MaTemaTuuKor anaTa (anroputama v popmyna).

- Moske ce ycnocTaButu pegocnes npoueaypa y TOKy uspage Hanasa.
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C. Jososuh MeToze npoueHe BpeaHocTn rpahesuHckor semmwuwta [1] 2013 1[1] AlT+

HAYYHW JOMPUHOC:

M3 npumeHe npeanoxKeHor mofena 3a epuKacHo ynpas/barbe npouesypom, npousmhu he
cnepehu pesyntatu:

- noTBpAa Xxmnote3a o4 KOjMX Ce Nowno y UcCtpaxkmeamy,

- moryhHOCT MAEHTUOUKOBaba K/bYYHUX eseMeHaTa yTUuaja, MaKo MOCTOju MHOLUTBO
NPOMEeH/bUBUX NapameTapa Koju yTUUy Ha OCTBapeHe NOCTaB/beHOT Lu/ba.

Maructapcka Tesa je Aana AONPUHOC TEOPWMjM M MpaKCU cTaHgapamsauumje y obnactu
BpeaHoBakba rpafeBuMHCKor 3emsbuwTa. OBaj [onpuHOC ornega ce y  dopmuparby
METOZIO/IOKOr OKBMpPa 3a M3pady KBa/JMTETHE MPOLEHE Y OKPY)Keky Ca M3pasrkeHUM
KOHO/IMKTOM WMHTEpEeca Ha CUCTeMATMYaH HauMH U y3 NPUMEHY HayyHO BepudUKOBAHUX
MeToaa.

MpeanoxeHa npoueaypa yHanpehyje caBpeMeHW MEeTOAONOWKM NPUCTYN OBOM npobiemy,
npe cBera KPo3 KOH3UCTEHTHO YBarKaBakbe BULLEKPUTEPUjYMCKE Npupoae npobnema Kojum ce
6aBuW, ann MU KPo3 YHWUBEP3a/NHOCT Y OAHOCY Ha MHCTUTYLMOHA/NHU OKBUP Yy KOMe ce Nnocao
oAaBuja n GnekcMbmnnHOCT y 04HOCY HA PacnoNoXmnay MHGOPMALMOHY OCHOBY.

3AK/bYYAK:

Maructapcka Tesa KaHaupata CnobogaHa Jososuha, auna. rpal). MHNK., Nof HacnoBOm
»MeToze npoueHe BpeAHOCTU rpaheBUHCKOr 3eM/bULLTA", NPeACTaB/ba HayYHW U CTPYYHU
OONPUHOC Yy M3yyaBakby METOAA MpPOLEHe TPXKULWHMX BPEAHOCTM HEKPEeTHWHa, a nocebHo
BPeAHOCTV rpaheBMHCKOr 3eM/bULLITA Y PA3/IMUMTMM CUTyaumjama. Marucrtapcka Tesa Hyam
npenopykKe 1 CMepHULLE 3a Aasba UCTPaXkmnBaka ca moryhHowhy 6yayhe npumeHe.
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Hartawa Nonosuh-Munetuh

PAKYNTET
ApPXUTEKTOHCKO-rpaheBUHCKU dpaKkynTeT y barbanyum

MME N NPESUME MATUCTPAHOA
Hatawa Monosuh-Munetuh

HAC/10B MATUCTAPCKOTI PALA
AHanu13a u pasBoj MeTo4a MPEXHOr NaHMpPaka U pennaHupara

YA HAYYHA OBJIACT
MeHaymeHT y rpaheBuMHapcTBY

MeHTOop
Mpod. ap FopaH huposuh, aunn. HXK. rpah).

Jdatym oabpaHe JOKTOpPCKe gucepTaumje
4. centembap 2013. rog,




AlT+ [1] 2013 1[1] H. Nonosuh-Munetuh AHanusa 1 pa3Boj MeTo4a MPEXHOT NAaHUpPakba U penaaHuparba

MPEAMET U LW/b PAJIA:

Y pagy je aHanu3upaHa npobnematuka naaHMpaka, ynpaB/bakba M ONTUMANHOTN
uckopuwhera pacnofoXMBMX pecypca M cpeacTaBa npu  peanusaumju  ogpeheHumx
nogyxsaTa, Ca aKUEHTOM Ha M3pafy MPEXHWX MNaHOBA MNpojekaTa M HauyMHa HUXOBUX
nobosblarba. AHaNU3UPaHE Cy LETEPMUHUCTUYKE UM NPOBABUANCTUUYKE MeToAe MpeXKHor
nAaHWpara u U3BpLLEHA je buxoBa MehycobHa Komnapalmja ¢ acnekTa BpemeHa notpebHor
3a peanusaumjy npojekrta. NocebHo cy aeTtasbHO aHanusmnpaHe metoge CPM, PDM 1 CCM, raje
Cy MpuKasaHe HbUXOBE MaHe UM npegHoCcTU. HasepeHe meToge cy npumMujerbeHe Ha
KOHKPETHOM MpUMjepy 1 U3BpLUEHa je KoMnapaunja fobujeHnx pesynTaTa.

CnpoBefeHa MCTpaxkuBaka MMana Cy 3a Uwb [aTW MpUKa3s passBoja U NpumjeHe meToaa
MPEXHOr NJaHupakba U peniaHuparba, YKasaTM Ha pesyntate Koju ce nobujajy Huxosum
cnposoherem, U omoryhutn naeHTUGUKOBArbE K/bYYHUX MAAHCKUX MOKasaTe/ba Koju yTuuy
Ha peanusaumjy rpaheBMHCKMX MpojekaTta. LM/b oBor pafa je NocTuM3akbe MaKCMMasHor
moryher edekTa wuHBecTMUMje, Tj. oapehuBarbe ONTUMANHOTN pjelera  NpUMjeHOM
PasNUUTUX METOLA MPEXKHOTr MiaHupara. Takohe, jefaH o4 LM/beBa UCTPaXKMBama je b1o
yKa3aTu Ha NpeAHOCTM penaTMBHO HoBe MeToae 3a u3paay naaHosa CCM (meToaa KpUTUYHOT
NaHUa) y o4HOCY Ha TpaAuUMOHANHE METOAE MPEXHOr naaHuparba, nocebHO y oaHoCy Ha
meToay KputuyHor nyta CPM v gatv npukas npuHUMnia naaHupakba, Tj. u3page MpeKHor
nnaHa npumjeHom CCM metoge.

METOAE UCTPAXKMBAHA:

- Y marucTtapckoj Te3u cy kopuwheHe canjeaehe HayuHe MeTode U TEXHUKE UCTPaXKMBakba:
- PERT meToga,

- PNET meToga,

- NRB meToaa,

- Metoga Monte Carlo,

- SMCS meToaa,

- Mertogaa Perry and Greig,

- CPM meToaa,

- PDM meToaa,

- CCM meTtoaa

FTNABHE N NMOMOTRHE XMNOTE3E:
Ha noueTKy uctpaxkunsara geduHuncaHe cy cnmjeaehe xmnotese:

- JacHo cy pedvHMCaHe aKTUBHOCTM ¥ Ha3HOM MPEXHOM Anjarpamy v uxosa mehycobHa
3aBMCHOCT U YCNOB/bEHOCT.

- BpemeHa Tpajarba AelwaBakba, Y MPeXKHOM NaaHy aedrHUCaHa aKTMBHOCTMMA, YHanpujep,
HWMCY NO3HaTa Kao npeunsHe 6pojyaHe BpUjeAHOCTU.

- NnaHuparem npojekta meToaom KpuTtuyHor naHua CCM notpebHo je marbe BpemeHa 3a
peanusaumjy NpojekTa, Tj. marbe cy moryhHocT aa gohe Ao npekopayera naaHupaHor
POKa 3aBpLUETKA NPOjeKTa Hero NpMmjeHoOM meToze KputuyHor nyta CPM.

- MeToga KputnyHor naHua CCM pjewasa npobieme nNpuavKom peanusauuje npojekarta
NAaHMPaAHUX MEeTOAOM KpuTuyHor nyta CPM, Koju ce jaB/bajy 36or unmweHuue ga CPM
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MeToZa He y3uma y o063Mp pPacnosoXKMBOCT pecypca, O4HOCHO NpPeTnocTasB/ba Ada cy
pecypcu AOCTYMHM YBUjEK Kaga Cy NOTPebHM.

HAYYHW JOMNPUHOC:

OBa Maructapcka Tesa MoXKe AaTh HayYHW U CTPYYHU AOMNPUHOC U3yYaBakby METOAA MPEXHOr
NAaHWpakby M pennaHuparba rpaheBUHCKUX NpojeKaTa, C pasInunTMX acnekta. Hapounto ce
ouyeKyje AOMpPUHOC ca CTaHoBMWTA MoryhHocTn Kopuwhera UCTpaXkMBarba Y CBaKOLHEBHO]
rpaheBMHCKO] NpaKkcK. Y TOM CMUCAY, TEMA je aKTyesIHa M OYeKyje ce [a HeH Cafprkaj uma
yTMuaj Ha nobosblwasBarbe W pauMOHaNM3aUMjy EKOHOMCKMX pe3yntata Moc/ioBakba
rpaheBuHcKknx npeayseha u edurKacHuje NocnoBake ca CTaHOBUWTA BPOjHMX MOKasaTesba.
MNMocebHO ce ouyekyje AOMPUHOC Yy MAEHTUOUKOBAHY K/bYYHMX MIAHCKUX MOKasaTesba Koju
yTUYy Ha peanusauumjy uarpagtee rpaheBMHCKMX objekaTa W carnefasarby MoryhHocTv 3a
ywrege.

3AK/bYYAK:

Y TOKYy MWCTparkKMBarba W3BPLUEHA je OMncCeXHa aHa/au3a TeXHWKa M MeTofa MpPEeXKHOr
nNaHuparwa U pensaHupatrea. Mpyn ToMe je 3a CBaKy MeToay MpPUKasaH MNOCTynaK u3page
MPEXKHOI MJIaHa MpojekTa, Kojum ce aobuja Bpujeme Tpajatba npojekta. Komnapauujom
nNpo6abuaNCTUYKMX MeToAa, YKa3aHo je Ha HepocTaTke PERT meToge M HauMHe Kako da ce
OHW OTKJIOHE.

MpumjeHom CCM n CPM, Tj. PDM meToge Ha KOHKPETHOM NpMMjepy LOLW0 ce A0 3aK/byyKa
43 je nnaHuparbe npojekta CCM metogom peanHunje Hero CPM metogom, jep CCM meToga y
0631p y3MMa panonoKMBOCT pecypca U He 4,03B0/baBa Aa UCTU Pecypc UCTOBPEMEHO pPaam Ha
BMLWIE aKTMBHOCTU. Takohe, CCM meToga MaMeTHO KOPWUCTU BPEMEHCKe pe3epse
npeTsapajyhun nx y BpemeHcKe 3aWITUTHUKe, Tj. badepe Koju ce nocTas/bajy Ha Kpajy cBaKkor
naHua (nyta) y mperHom amjarpamy. Ha KOHKpeTHOM npumjepy ce MOKasano Aa je 3a
peanusauumjy npojekta noTpebHo Marbe BpemMeHa ako ce nnaHupa nomohy CCM metoze
ymjecto CPM, T1j. PDM meToge.

Pesyntatn ucTpaxkupatba Ce MOry MpUMMUjeHUTH 3a nobosbluakbe NnaHuparba M npahema
peanusauuje npojekarta y rpahesmHapcTsy.
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MPEAMET U LW/b PAJIA:

Hay4yHo ucTpaxkuBarbe Koje je KaHauAaT NpeasiokmMo y CBOjOj MarMcTapckoj Team obyxsaTta
aHaNM3y TMpyXakba KOHCYNTAHTCKMX ycayra (NpojeKToBare, HaA30p M TepPEeHCKo-
NabopaTopujcKka UCTParkMBakba M UCMUTUBAHA) Ha penpeseHTaTuBHOM npeaysehy y BocHu m
XepuerosuHu, y nepuogy 2004-2009. rogmMHa, M TO KPO3 MNPU3MY YKYNHOr npomeTta
KOHCyNTaHTCKOr npegyseha. [MocebaH acnekT WucTpaxuBarba o0OyxBaTa carnefaBakbe
peanusaumje KOHKPETHUX MWHBECTULMja Yy OAHOCY Ha YroBOpeHe W peann3oBaHe
KOHCYNTaHTCKe ycnyre.

MpegmeT HayyHOr WcCTpaxuBarba je MoryhHOCT dopmuparba oOnTUManHor cucrtema
ynpas/bakba NPyXakbemM KOHCY/NTAHTCKMX yC/yra y peanunsauumju nHsectuumja. MNpoueaype y
KOHCY/NTaHTCKMM npeay3ehnma 61 ce, Kpo3 TEOPMjCKM Pa3Boj MoLeNa U NPOBjepy y 04HOCY Ha
pe3yntate AOCTYMHE M3 MNpakce, ycmjepwunae Ka nobosbliakby yrnpas/bakba MHBECTULMOHUM
npouecnuma, OAHOCHO YyHanpehewy peanusauumje objekata. [pakca npumujerseHa vy
pasBujeHMM 3em/bama je eBMAeHTaH MoKasaTe/b [Aa je WHBecTMUMja noy3jaHuja ca
CTAHOBULUITA PU3MKa U pPeHTabuNHM]ja ca PUHAHCUjCKOT acreKTa YKONMKO CYy KOHCY/NTaHTCKe
ycnyre KBanuteTHWje. HaxanocT, KOHcynTaHTCcKe ycnyre y BocHu u XepueroBuHu ce jow
yBUWjeK TpeTupajy Kao HyXHa, perynaTopHa obase3a, Tako Aa OBa Te3a MMa NpeBacxofaH
JONpUHOC NoboJblUakby MPYXKarba KOHCYATAHTCKMX YCAayra, a camuMm TUM W UHBECTULM]a,
reHepasiHo NoCMaTpaHo.

Ln/b HayyHOr UCTparkMBara je ga ce popmupa onTMManaH moLen ynpas/bakba ycayrama y
KOHCYNTaHTCKOM npeaysehy y oyHKUMjU peanusaumnje uHBectuumja. Moaen 6m caykmo 3a
nobosbwarbe ePpUKacHOCTU ynpaB/bakba MWHBECTULMOHUM MpoueAypamMa W KOHTpoay
peanusaumje.

METOAE NCTPAKUBAHA:

- Teopwuja opraHusaumje,

- MeToAe NnJaHuMparba — ONTMMM3AUMjA NO PA3ANUUTUM KpUTepujymmma (uctoBpemeHu
6poj NpojekaTa, CTakbe KagpoBa U ONpeMe, UNjeHa, POK, KBAUTET),

- meToae matemMmaTudyke CTaTUCTUKe, Kao U

- MeToAe onepaLmoHuX UCTPaXKkmnBarba — M360p HajNOBO/LHU|MUX BapUjaHTMH.

IMABHE M MOMOTRHE XMMNOTE3E:

OnwTe Hay4yHe xunoTese jecy Aa je moryhe ycnoctaBut n popmmpaTv Mogen 3a oNTUMaaHo
ynpas/batbe MpoueaypaMa Yy KOHCYATAHTCKMM npegysehuma y QyHKUMjM peanusaumje
MHBECTUUMja, Ka0 M Aa Ce KOHCY/NTaHTCKe ycayre mMopajy pasmaTtpaTti y CKaafy ca HUXOBUM
CTOXaCTUYKUM KapaKTepOM.

MocebHa HayyHa xunoTesa je Aa je moryha Aekomnosuuuja NoOC/SOBHOI CMCTEMa Koju ce
OQHOCKM Ha KOHCYNTAHTCKE yc/ayre, U TO Yy OAHOCY Ha BpCTy objekata (HUCKorpagma,
BUCOKOrpagHba, XMApOorpasHa), Kao U Ha 06MM UHBECTULMOHOT yaarama.
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MpeTtnocTas/ba Ce Aa MOCTOjM AMPEKTHA Be3a Yy OAHOCY Ha YroBOopeHe M peanusoBaHe
KOHCY/ITAHTCKe yC/yre, y O4HOCY Ha TUM KOHCYNTAHTCKMX ycayra (npojeKkToBarbe, HaA30p U
TepeHCKo-1abopaTopmnjcKa UCTPaXKMBatba U UCMIUTMUBAHLA).

Takohe, moryhe je npvmujeHUTM MeTohe OMnepaumMoHMX WCTPaXKMBarba Koje afeKBaTHO
OC/IMKaBajy Npoueaype U KapaKTep KOHCYATAaTCKUX ycayra.

HAYYHU JOMNPUHOC:

3aK/byyun N pe3yaTaTh Koju NPOUCTEKHY U3 UCTPAXKMBaHbA MMAjy CTPYYHWU U HAyYHU AOMNPUHOC
KOju ce ornepa y ciweaehem:

- [a cy JOKasaHe CBe MOCTaB/beHe OnwTe M nocebHe HayyHe xunoTese, a To je, npuje
cBera, ga je moryhe ycnoctaButu M ¢opmmpat ONTUMANHU MOZEN 3a ynpaB/bakbe
npouesypama y KOHCyATaHTCKUM npeay3ehuma y yHKLMjM peannsaumje MHBECTULM)a;

- [a Ce KOHCYANTaHTCKe ycayre Mopajy pasmartpaTi y CKAady ca CTOXaCTMYKMM KapaKTepom
rpaheBMHCKe NPOM3BOAHbE U MHBECTULM]],

- pa je moryha gekomnosuumja NOCNOBHOF CMCTEMA KOjU Ce OA4HOCKM Ha KOHCYNTAHTCKE
ycayre He camMo y OAHOCY Ha BpCTy objekaTa (HMCKoOrpagha, BUCOKOTPaAtha,
Xugporpagka) uam Ha obum / BpMjeAHOCT NAaHWpaHe MWHBECTMLMje, Hero M Ha
noAcucTeMe Koju cy y HemocpeaHoj Be3un ca NocnoBarbem W npoueaypama came dupme
(bpoj 3anocneHux, onpema, cTatbe nabopaTopuje 3a WUCAUTUBAHLA, YCMOCTAB/bEHE
npoueaype, 1 CINYHO);

- [0a noCcToju AMpPEeKTHa Be3a y OAHOCY Ha YroBOpeHe W peasn30BaHe KOHCYATaHTCKe
ycnyre, c oapeheHUM TUMOM KOHCYATaHTCKUX yCyra (NpojekToBakbe, HaA30p U TEPEHCKO-
nabopaTopujcka UCTpaXKMBatba U UCMIUTUBAKA); Kao U

- 4a mogen Koju he BUTU NpeanoXKeH y Te3N MONKe KOPUCHO [a CAYKM 3a nobosbluatbe
edMKaCcHOCTM yrpaB/batba MHBECTULMOHMM NpoLeAypama U KOHTPOY peanusauuje.

3AK/bYYAK:

MeToge MeKor nporpamuparba NpUMMUjerseHe Yy OBOM pPafdy WAYCTPaTUBHO MNOKasyjy
AOMNPUHOC Tymauera, aHanuse pesyntata M nomohu npu op/lyuMBarby 3a MpaKTUYHE
npobaeme Koju ce Mory jaBuTu y nocaoBarby npeayseha. Teopuja rpybux ckynosa norogaH je
anaT 3a MCTpa)kMBarbe KBA/ZIUTAaTUBHUX W KBAHTUTATUBHMX MNapameTapa MoC/a0Bakba
npeayseha.

Y cnyyajy Kafa ce eMNUPUJCKM UM eKCnepuMeHTaNnHo AobujeHn nogaum He mory afieKBaTHO
TPETUPATU KOHBEHLMOHANHUM CTaTUCTUYKMM MeTofama, rpybu CKymoBW ce ychjewHo mory
NPUMUjEHUTW Y CBAKOAHEBHOj Npakcy 6e3 npeaAsHarba O CTPYKTYPU eMMAUPUJCKN CKYM/bEHMUX
nogataka. OBOM TeXHUMKOM CybjeKTMBHOCT Yy aHa/M3M W OUjeHW HaBeAeHWX nojaTaka y
npoLecy AOHOLWeHA 04/1yKa CBELEHA je Ha Hajmarby moryhy mjepy.

MpumjeHOom pAaBuje MAM BUE MeTOAA KOjUMA Ce aHaAu3upajy NPUKYN/beHM noaaum
Cy6jeKTMBHOCT y 04/1y4MBakby je roTOBO MOTMYHO UCK/byyeHa. Ha OCHOBY eKCNepTCKMX o4/1yKa
Koje cy mocnyxune 3a obyyaBarbe, MOMONY BjELITAYKUX HeypasHUX Mpexa WM3BpLUEHa je
oujeHa ycnjewHoctM nocnoBa y 2010. roguMHWM. Ha ocHoBy aHanv3e nogaTtaka rpybum
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cKynoBMma pobwujeHa cy npasBuaa ofJ/lyumBarba 3a CBAKy roauMHy noHaocob. Beoma je
YOUbMBO O3 je TOKOM aHanu3MpaHux MNeT roauHa jes3rpo atpubyTta npomjeHsbuBo. [lBa
npumapHa passora 3a To cy:

OujeHa ycnjewHOCTM eKcrnepaTa je BjepOBaTHO TMOBPEMEHO JOHOLWEHa Ha OCHOBY
cBeobyxBaTHe nepuenuumje Nocna, jep cy OHM y4eCcTBOBAAMN U Y Peanunsaumju.

MpBe ABWje roanHe cy UMane Aafieko Mmarbe akTMBHOCTM MHcTuTyTa UM, aoK je Beh noyeTkom
2009. roanHa HacTynuna 3HaTHO TeXKa eKOHOMCKa cuTyauuja y gomahoj npmuspeam.
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