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Abstract: Serbian military topographic and cartographic activity has existed for almost
150 years. During that time, a relatively small country like Serbia faced difficult tempta-
tions but successfully produced topographic maps. During this period, Serbia was affected
by numerous wars and other trials. First, there was a war for liberation with the Turkish
Empire, then came the Balkan Wars, the First and Second World Wars and the transfor-
mation of Yugoslavia from a kingdom into a socialist state, as well as the final disintegra-
tion of Yugoslavia. During all that time, the Serbian army managed to create maps that
were a necessary tool used by many civilian institutions. Serbian military topography de-
veloped solutions related to geodetic surveying, and cartography provided and developed
many maps of different scales with appropriate cartographic keys. Although it often faced
difficult situations, the Military Geographical Institute - MGI managed to recover, train
new personnel, and continue with topographic surveying, map making, aerial photogram-
metry, application of satellite images and implementation of digital technology. In this pa-
per, we provide primary data on the development of military cartographic and topographic
activity through a presentation of results and activities from establishing the Military Geo-
graphical Institute to the present day. The topographic activity, in addition to topography,
includes trigonometric and levelling surveying.
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Introduction

Since the Second Department of the Supreme Command was established on February
5th, 1876, and later the Geographic Department until today (2024), the topographic
map is the primary product of Serbian military cartography. The first map created by
the work of this institution is the 1:300,000 Scale Map of the South Morava Basin,
published in 1881. From then until today, the Military Geographical Institute - MGI
(successor of the Geographical Department) has produced extensive cartographic
material, passing through different eras and changes in its development. The institu-
tion made a significant contribution to the cartography of Serbia and its environment.
In the period between the two world wars, under the direct leadership of general and
academician Stevan P. Boskovi¢, MGI grew into an institution of European rank. Its
activity was mainly focused on creating a unique geodetic base on the territory of the
former Yugoslavia, which materialized through a trigonometric and levelling grid.
Mentioned provided the necessary conditions for a topographic survey on a scale of
1:50,000 and creating a series of topographic and overview topographic maps on a
scale of 1:50,000, 1:100,000, 1:200,000, 1:300,000 and 1:500,000. MGI created
various geographic and thematic maps for the army's needs and other economic,
educational, cultural and scientific institutions.

In the field of surveying and creation of cartographic publications, in 1947, with
the survey of the territory of Yugoslavia, the creation of a topographic map of scale
1:25,000 began one of the most outstanding results in the institution's history so far.
At first, data were collected using the classic topographic method, and since 1952, it
has been using the photogrammetric method. MGI completed that task in 1967. This
scale map was the basis for creating all other topographic, survey topographic and
overview maps editions. The first edition of the Topographic Map of the scale
1:25,000 contained 3029 sheets, and the second 2051 sheets. MGI made other map
scales according to the following sequence: 697 sheets of Topographic maps 1:50,000,
200 sheets of Topographic maps 1:100,000, 107 sheets of Topographic maps
1:200,000, 65 sheets of Overview topographic maps 1:300,000, 20 sheets of Over-
view topographic maps 1:500,000, Overview topographic maps 1:750,000, 45 sheets
of World International maps of 1:1,000,000, Relief maps (in three-dimension view)
and other products (Mari¢, 2001).

Since its establishment, the Institute has not changed its primary activity; it has con-
tinuously carried out topographical surveying and created maps for military and civilian
needs. In its history, the Military Geographical Institute has played a vital role in develop-
ing Serbian geodesy, cartography and photogrammetry. Several projects of national im-
portance have been implemented and are being maintained, such as topographical sur-
veying on a scale of 1: 25,000, reference trigonometric, levelling, gravimetric and GPS
grids (https://www.vgi.mod.gov.rs/lat/209/istorijat-209).

Thanks to its staff, the Military Geographical Institute succeeded in organizing and
applying the most modern technological achievements in its work at the beginning of the
21st century. MGI also successfully implemented GIS and other technologies and created
digital maps and geo-products in the environment of its geospatial database.
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Serbian military topographical and cartographical activities

This work implies the following activities under topographic activity: topographic, trigo-
nometric and levelling surveying.

The topographic survey was initiated using the graphic method, a primary ap-
proach from the first survey in 1881 until 1957. This method evolved over time, both
instrumentally and methodically. It was based on the application of a graphic instru-
ment — theodolite, graphic table, measuring bar, scale, and drawing tool a stable basis
for creating original topographic maps. The method relied on developed state trigono-
metric grids and local graphic triangulation. It involved determining the position of the
landing point for mapping and recording details by direct measurement of distances
and vertical angles. This allowed for the display of terrain details and height representa-
tion on the original topographic maps. This method, known as the first technological
wave in the topographical surveying of Serbia, was succeeded by the second and current
technological wave. This wave is characterized by the use of remote sensing, specifically
data collection through aerial photography and the use of photogrammetric methods to
supplement mapping content.

Along with topography, cartographic activity was applied and developed. Since the
first topographic maps, the process has been carried out using classical cartographic prin-
ciples and analogue equipment. Cartographic principles, as well as production equipment,
changed and improved over time (Peterca et al., 1974). This process existed until the
emergence and conquest of new technologies (at the beginning of the 21st century) and
the transition from analogue to digital manufacturing.

Topographical activities in the Kingdom of Serbia

The Geographical Department of the Main General Staff of the Serbian Army started
the topographic survey of Serbia in 1881 and completed it in 1892. It was done on a
scale of 1:50,000, semi-instrumentally on a small surveying table. The task was realized
by graphical triangulation based on the trigonometric grid in the south, which the Rus-
sians developed for the needs of the earlier Bulgarian survey. The survey also included
specific astronomical-geodetic points that the Austrians placed on the territory of Ser-
bia in 1874 when they created their 1:300,000 map. Officers of the Geographical De-
partment, who were on a two-year professional training course at the General Staff, and
several volunteers from the troop participated in implementing the task. A total of thir-
ty officers participated, among whom were three future field marshals (Z. Misi¢, S.
Stepanovi¢, P. Bojovic), several future generals (M. Bozanovi¢, M. Vasi¢, B. Jankovié,
M. Marinovi¢) and several future ministers of the army, civil engineering and foreign
affairs (J. Praporcetovic, R. Mileti¢, V. Antonié¢, A. Masin).

Until 1899, the Geographical Department mainly dealt with cartographic activities
and producing much-needed maps to establish the basis for accurate, instrumental re-
cording and creation of maps at scales of 1:25,000 and 1:50,000 as a set goal. Along with
the survey on a scale of 1:50,000, maps were on sheets with the same format as those
used for the survey but on a scale reduced to 1:75,000. The map was officially named the
General Staff Map of the Kingdom of Serbia 1:75,000 (Figure 1.), the Department changed
its focus from cartographic to geodetic work after this period.
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Thus 1906, after extensive preparations and staff training, the Geographical Depart-
ment started a precise topographical survey of the Kingdom of Serbia. The Institution
planned to first record the surroundings of all major cities (garrisons) on a scale of
1:25,000 (with an equidistance of 5 m) and then to record the rest of the territory on a
scale of 1:50,000 (with an equidistance of 10 m). The surveying was done using a modern
graphic-tachymetric method on a geodetic table. Before the First Balkan War, the sur-
roundings of Belgrade, Nis, Pirot and part of the Valjevo surrounding were surveyed on an
area of about 5,200 km2. Immediately before the Balkan wars and the First World War,
the topographical survey on a scale of 1:25,000 was suspended.

Fig. 1. General Staff Map of the Kingdom of Serbia, in scale 1:75,000, sheet Arandjelovac

Almost all the originals of the topographic survey done up to that time on the scale
1:25,000, 1:50,000 and the originals of the map 1:75,000, as well as its revisions/updates,
were destroyed during the retreat of the Serbian army on Mountain Zleb in early Decem-
ber 1915 in one of the attacks by hostile local armed groups.

In the realm of trigonometric and level surveying, the sequence of activities was as
follows. The first trigonometric grid of the Kingdom of Serbia was in the form of solid
lines (triangles), a testament to the rigorous scientific principles of the time. Similarly, the
first grid of precise levelling in the Kingdom of Serbia was drawn with broken curved
lines, again reflecting the strict scientific standards. Both grids were established on the
foundation of the Austro-Hungarian horizontal and vertical basis.

The first trigonometric grid of the Kingdom of Serbia was oriented on Bessel's (1841)
ellipsoid using the connection method with the Austro-Hungarian grid through seven
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points in eastern Bosnia. It consisted of precisely measured triangles and four bases that
operators measured at the time with the most accurate heat-resistant equipment - wires
made of invar (an alloy of Ni and Fe). Basic measurements were made in 1904 at four
bases, with an average length of about five kilometres: Paraéin, Negotin, Vranje and Loz-
nica. Before and after measuring each foundation, a comparison of the wires was con-
ducted in Belgrade, and their lengths were also compared when measuring on-field com-
parators (two pillars - pedestals at a distance of 24 m). By 1906, a trigonometric grid of
the first, second, and third orders was established (about 1,000 points in total), which had
as many as four bases measured by invar wires connected to the Vienna MGI grid. The
length measurement accuracy was better than 1:1,000,000, and the mean error of the
measured angle, calculated from the closing errors of the triangles, was 0.66". Until the
First Balkan War in 1912, astronomical measurements were also made at thirty trigono-
metric points, designed to settle not only the need for reduction and levelling of geodetic
measurements but also to indicate the record of the geoid on the territory of Serbia in the
time until 1906, and astronomical measurements until 1912 (Figure. 2).

Points of
Vienna MGI _

[ order
trigonometric
points

Precise
leveller

Fig. 2. Basic geodetic grid of the Geographical Department 1899—1912. Source MGI, modified

At that time, it was among the best European triangulations, and the Geophysical Un-
ion (MGGU) only recommended at the congress in Rome in 1922 the triangulation of the
Kingdom of Serbia. This was done according to the project of Stevan P. Boskovi¢ and was
not only the first Serbian triangulation but also the first that one of the Balkan nations did
alone, without help from other countries.

Since 1905, when the Geographic Department connected the levelling grid with the
levelling grid of the Viennese MGI, heights in Serbia were calculated about the mean level
of the Adriatic Sea, and no longer the Black Sea, about 1,300 km have been levelled, with
an accuracy of better than 1 mm/km. The levelling lines represented a series of height
differences read by observing a strictly levelled instrument - levelling to the millimetre
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division of the vertically placed levelling slats where between them was the instrument.
During levelling, one started from firmly stabilized height points - levelling markers and
each levelling rod, then, after completing one measurement, turned around its axis on an
iron base - (levelling base) and was reread when the instrument moved in front of it, while
the rod that was behind the levelling instrument, transferred in front of it, and so, to the
second benchmark. Thousands of kilometres in Serbia and Yugoslavia were levelled this
way, and the geometric levelling method is considered the most accurate method in geod-
esy. The only serious drawback of the levelling grid of the Kingdom of Serbia was that the
levelling measurements were processed without the acceleration of gravity along the level-
ling lines, thus neglecting the real influence of the physical field of the planet Earth on the
calculated absolute heights of benchmarks. The entire grid was based on the Austro-
Hungarian height grid with one precisely determined height difference on the old railway
bridge over the Sava, near today's Belgrade railway station. Like the trigonometric grid,
the levelling grid is thickened by inserting lines at smaller distances. Along the grading
lines, operators measured with less precise equipment and a more straightforward meth-
od than in the first-order network. The Levelling network was dismantled entirely only
after the Second World War. In addition to the works above, the Geographical Depart-
ment established a comparator for invar wires by 1912, carried out basic and polygonal
measurements for the needs of the cadastre of the city of Belgrade, together with the
Viennese MGI surveyed the Drina basin (from Mali Zvornik to the confluence with Sava
River). In 1905, at the request of the Cadastre Board of the Ministry of Finance, the Geo-
graphical Department made a significant contribution to the creation of the Belgrade
cadastre. The city's trigonometric network was designed, and measurements were made
using two bases with invar wires.

It is important to emphasize that horizontal and vertical survey bases were estab-
lished and maintained separately from the second half of the XIX century to the 9os of the
XX century. The horizontal basis, in the form of a grid of trigonometric points, was estab-
lished by triangulation, while the height basis, in the form of levelling lines between
height marks - benchmarks, was established by geometric levelling. Geographic Depart-
ment and later MGI applied trigonometric levelling in parts of the country where the
terrain is steep and intersected, and height differences were obtained based on measured
vertical angles and known (calculated) point distances. This method determined the
heights of trigonometric points on mountaintops or church towers.

Topographical activity of the Kingdom of SHS (Yugoslavia)

In the newly formed state, the essential prerequisite for realising all topographic and
cartographic works was creating a unique geodetic basis for geodetic and other works. The
pre-war Serbian triangulation of the first, second, and third orders was extended to the
south so that MGI of the new state included all the territories of Yugoslavia without topo-
graphic data in a unique geodetic basis. The inherited Austro-Hungarian network had to
be supplemented, reworked and modernised during the continuation of work. Since 1918,
the Kingdom of SHS (Yugoslavia) has been five times larger than the territory of Serbia.
MGI decided to create a topographic map of scale 1:100,000 (with an equidistance of 20
m) for new needs and to extend the pre-war Serbian triangulation and its precise levelling
to the south and southeast to the area of Novi Pazar, Sandzak, Kosovo and Metohija, of
Montenegro and Macedonia (Figure 3.). The goal was to create a mathematical basis from
which modern topographical surveying at a scale of 1:50,000 will be achieved, and then
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map sheets of 1:100,000 can be made. Until then, other provinces were part of the Austro-
Hungarian Monarchy (Slovenia, Croatia, Slavonia, Dalmatia, Bosnia and Herzegovina)
and had a mathematical basis established by the Vienna MGI. Pre-war topographic works
in Serbia were also based on it, which guaranteed cartographic continuity on the territory
of the newly created state. Work on the creation of a geodetic base on the territory of Novi
Pazar, Sandzak, Kosovo and Metohija, Macedonia and Montenegro began in 1920, with
pre-war personnel supplemented by Russian topographers, who joined the Military Geo-
graphical Institute after the October Revolution (Radoj¢i¢ et al. 2022).

SER
=B

/*’4,,‘

Fig. 3. The trigonometric grid of the Kingdom of Serbia from 1913 extended to Novi Pazar SandZak,
Kosovo and Metohija, Montenegro and Macedonia. Source MGI, modified

After the partial restoration of destroyed points in the war of Serbia's triangulation
from 1913, triangulation of the first, second, and third orders was extended to the south,
according to the project from 1914. By 1924, MGI created a unique trigonometric net-
work of the first, second, and third order. The General Directorate for Cadastre
equipped this network with points of lower order and started a detailed cadastral survey
of Serbia from them.

The work on the levelling grid of the newly formed state took place parallel to the
work on the trigonometric grid. MGI established a grid of precision levelling throughout
the territory, consisting of closed polygons with a total length of about 5,600 kilometres,
in which double-sided measurements were made, with Zeiss leveller stations and slats
with divisions on invar tape. Measurement accuracy was better than 1 mm/km. This grid
connects several places with the levelling works of neighbouring countries. Based on the
levelling connection with Bulgaria, geodetic surveyors established, for the first time, the
difference between the mean level of the Black Sea (Bulgarian levelling basis) and the
mean level of the Adriatic Sea (the central part of Europe levelling basis). On the initiative
of General Stevan Boskovic¢, the Greeks expanded the Yugoslav survey, which was brought
to their borders, across their territory to Thessaloniki - the Aegean Sea. MGI started the
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work on the topographical survey along with the trigonometric and levelling works. The
topographical survey first covered the territories of Serbia, Montenegro and Macedonia
(about 110,000 km2) on a scale of 1:50,000, with isohypses with an equidistance of 20m.
The recording was done in polyhedral projection using the graphic-tachymetric method.
The topographical survey of Serbia, Montenegro and Macedonia on a scale of 1:50,000
was carried out from 1920 to 1928. MGI completed the topographical survey in 1928
thanks to the engagement of many topographers. When the most urgent work on the
topographic survey of the Serbian territories was completed, the focus of the work was
transferred to the provinces that were part of the Austro-Hungarian Monarchy until 1918.
In those territories, until 1918, the Viennese MGI carried out a land survey on a scale of
1:25,000, based on which it issued map sheets of 1:75,000. When the first surveys of
1:25,000 were achieved, it was decided not to start surveying the territories in the east
and south of the country but to revise their content, previously reduced to 1:50,000. The
revision of the contents on a scale of 1:50,000 significantly accelerated the work's realiza-
tion from 1929 to 1933. Geodetic works were carried out using the graphic-tachymetric
method, a geodetic table and a ruler. With those works completed in 1933, the entire terri-
tory of the Kingdom of Yugoslavia was measured, creating the conditions for the country
to be fully presented with a map at a scale of 1:100,000. In 1934, the Military Geograph-
ical Institute began work on the country's topographic survey at a scale of 1:25,000 in the
Gauss-Kruger projection. Topographic surveying started with the graphic tachymetric
method, and since 1936, it has been parallel with the photogrammetric method in moun-
tainous alpine areas (Figure 4.). Based on that survey, 222 sheets of the Topographic Map
of the Kingdom of Yugoslavia were made at a scale of 1:25,000.

| I f)rdcr_/‘-' \
N trigonometric —» |
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Fig. 4. Yugoslav part of degree measurements along the 22nd meridian and the 45th parallel (state
in 1938). Source MGI, modified
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Topographical activities after the Second World War

The Geographical Institute of the Yugoslav People's Army (later MGI) started the first
work on the trigonometric grid of the first order on the coast of Montenegro in 1946.
By 1948, the institution had completed a complete trigonometric grid of the first or-
der. Subsequent works from 1947 to 1951 aimed to supplement the second and third-
order grids. MGI restored from 1952 to 1966, over 8,000 points, and an additional
20,000 new trigonometric points of the III and IV order stabilized. Among the men-
tioned, plans were made to develop a new astronomical-geodetic grid along with the
completion of the trigonometric grid of the first order. The goal was to modernize the
first-order grid into an astrogeodetic grid with increased accuracy in geographic posi-
tioning, correct orientation, high internal accuracy and consistent scale. Field work
for this astronomical geodetic grid began in 1953 and continued until 1973, in close
cooperation with the Federal Geodetic Administration. By 1974, MGI had significant-
ly progressed in developing a new astronomical geodetic grid. Eleven new bases and
base grids were established, eight old ones were restored, and 38 Laplace and 77 ge-
oid points were established. In addition, control measurements of base networks were
carried out using electronic distance meters (Figure 5).

100 km
[N

Fig. 5. Astronomical-geodetic grid of SFRY (state in 1974). Source MGI, modified

The primary levelling grid in Yugoslavia suffered significant damage during the Sec-
ond World War; in some directions, it was damaged up to 70%. Reconstruction began in
1946, with some traverses rebuilt and new measurements integrated with the existing
ones. In 1948, MGI renamed the primary levelling grid - the high-precision levelling grid,
and work continued to supplement and update it. Only from 1954 to 1955 did the levelling
grid switch to pre-planned and systematic work, partly under the influence of interna-
tional recommendations. The primary benchmark was established in Maglaj (Bosnia and
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Herzegovina) on geologically and seismically stable terrain. Between 1961 and 1963, this
recorder was connected to tide gauges in Split and Dubrovnik. After that, from 1963 to
1966, high-precision levelling was carried out along the Adriatic coast, connecting the
tides in Koper, Rovinj, Bakar, Split, Dubrovnik and Bar. During 1968 and 1969, after a
survey of the terrain and geodetic-geological assessments, plans were drawn up for a new
grid (the second high-precision levelling of the SFRY). New measurements were started in
1970 and were completed in all directions by the end of 1973. The experimental MGI pol-
ygon was designed and established from 1989 to 1990 to create a basis for determining
the precision and evaluating the accuracy of high-precision geodetic measurement. MGI
chose eight points a few kilometres northeast of the building of the Military Geographical
Institute, between the Astronomically Observatory on Zvezdara and the Monastery of
Saint Stefan in the village of Slanci (Figure 6.). All points are stabilized by pillars with
centring devices similar to the army's basic standard pillar in Kovin. Only at point EPVGI
1, located on the high tower of the Astronomical Observatory, was the existing pillar for
astronomical measurements and observations, to which a centring device was added.

-~

N\
e\

Fig. 6. Experimental polygon of Military Geographical Institute. Source MGI, modified

The longest distance on EPVGI that electro-optical rangefinders can measure is 5.2
km, and the shortest is 1.6 km; the maximum height difference is 123 m. During 1990 and
1991, EPVGI (abbreviation used in geodetic works in Serbia) means "Electronic plans in
geodesy and informatics". This abbreviation is used for the electronic management and
archiving of geodetic data, including cadastral data, plot plans, geodetic surveys, and the
like. This system allows easier access and management of geodetic information, as well as
their sharing between different institutions and experts in geodesy and spatial planning)
numerous and diverse geodetic measurements were performed. 1990, the first GPS meas-
urements were carried out in Serbia (EPVGI90 campaign). In addition to these measure-
ments, longitudes and horizontal angles, simultaneous observations of zenith distances
and determination of height differences were performed at EPVGI. In this period, MGI
had ten standards for length and angle in a plane. In addition, MGI is doing measuring
with the Micrometre ME5000 type range finder (Sobi¢, 1953), the primary standard for
length and angle in Kovin and the Wild DI3000 range finder with measurement uncer-
tainty 0 = 3 mm + 1 mm/km, theodolite Wild T2, Wild Na 2, the standard for short
lengths - invar ruler of Switzerland production, as well as four open benchmarks (poly-
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gons) near the MGI building a polygon of horizontal angles in a plane, a polygon of verti-
cal angles in a plane, a polygon of levelling lines and a polygon for height differences.

Topographical activities after the disintegration of the SFRY (1992-2024)

The carrier of topographical works then was the Geodetic Department of MGI, which
performed all types of fieldwork in precise measurements, geodetic surveys and partial
geophysical measurements. In 1998 (June 3 to July 2), at the request of the Ordnance
Administration, the MGI established a GPS framework called the Artillery GPS Grid (AG-
PSM). It was supposed to enable the unhindered use of GPS technology, primarily for
military purposes. In 2002, VGI participated in the realization of a project with RGZ (Re-
publican Geodetic Institute) to develop the Serbian Reference Network (SREF). Under the
guidance and supervision of MGI experts, operators measured 258 points (30.7% of the
total number of SREF points) in 29 working days (from July 23 to August 28, 2002), with
eight receivers and two in reserve.

Every year, MGI personnel work on the basic military standards in Kovin, which
lasts for three weeks (spring or autumn). The working method applied is identical to
the procedures described earlier. The first organizational problems related to the
work at Experimental Field MGI arose in 1992 (primarily due to finances). Field
measurements were not done in that or subsequent years. Only in 1994 did consolida-
tion occur, marked by a precision levelling campaign that used two types of precision
levellers. In addition, cadets of the 47th class of the geodetic service participated in
practical exercises during this period. The initial results of signal reception and GPS
network processing were achieved at the Military Geographical Institute experimental
site, including the calculation of transformation parameters between the National
Coordinate System and the World Geodetic System 1984 (WGS 84). After 1999, for
objective reasons, less attention was paid to this training ground than was necessary
and justified. However, every year, the MGI Work Plan foresees a smaller-scale task
that includes a visit to the training ground and repairs due to minor movements of
the poles. At the end of the 1990s, as part of implementing international standards,
the Federal Air Traffic Control Authority (FATA) had to gradually switch from the
classic navigation system to satellite navigation, using GPS receivers. MGI has estab-
lished a geodetic base and specific positions of navigation benchmarks on Zlatibor
and Zlatar, as well as at the military airport in Kovin.

In the following period, geodetic works continued, primarily in precise measure-
ments, geodetic surveys and partial geophysical measurements. The Military Geograph-
ical Institute worked on marking, geodetic determination and maintenance of the state
border line along the border of the FRY (Serbia and Montenegro) and neighbouring
countries until 2007. Then, the jurisdiction for this type of work is based on the new
Law on Cadastre. MGI transferred the survey to the Republic Geodetic Institute. During
this period, the MGI used the established reference system for large lengths and angles
in Kovin and reviewed the aforementioned gauges and the numerous and varied length
and angle gauges in use in the military and, to a lesser extent, in the civilian sector.
Field base calibration is performed annually, with the primary significant longitude and
angle calibration occurring at Kovin airport. Fieldwork is carried out in spring or au-
tumn and lasts about three weeks. On the primary standard "Kovin", the review of
rangefinders and GPS receivers, which the Military Geographical Institute uses and the
defence system, is performed. Field calibration is also performed annually - a secondary
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standard of length and angle at Ladevci airport. All measuring equipment used in MGI
is classified into standards (primary, secondary and working), "B" gauges (parameters
that affect the measured value of physical quantities) and "P" gauges (used in the pro-
duction process, i.e. as a reserve) measuring equipment). For military use, there are
measures for length and angle in the plane, for which the Military Geographical Insti-
tute regularly controls and maintains secondary standards for length and angle, elec-
tronic, electro-optical and laser distance meters, theodolites, levels, measuring rods,
measuring tapes, scales, rulers, goniometers, artillery compasses, areological theodo-
lites, tachymeters and tachymetric rods. In time intervals of two years, geomagnetic
recording of compensation surfaces is carried out at the military airfields Ladevci, Ni$
and Batajnica and Military Institution "Moma Stanojlovi¢".

The new concept of creating geo-topographic material exists on several basic postu-
lates. It is generally grouped into three segments: equipment, application of new geo-
detic-cartographic solutions and creation of GTM (geodetic technical measurements) in
the central geo-topographical database (CGTBP) environment. New geodetic-
cartographic solutions were created as a result of monitoring and applying standards in
the field of geo-topographical material production. All necessary analyses were per-
formed, and MGI examined relevant factors from the defence system. Based on those
above, MGI started the development of new geodetic-cartographic solutions related to
scale series TK (Topographical map) and PTK (Overview Topographical map); essential
mathematical elements; sheet format and orientation; division into sheets and nomen-
clature; the letter; degree of secrecy; content outside the box and colour. On October
20, 2014, the Minister of Defence verified the proposed solutions and signed the Deci-
sion to introduce new geodetic-cartographic solutions; based on the Decision above, the
main maps in the Ministry of Defence and the Serbian Army are TK25, TK50, TK100,
TK250, PTK500 and MKS1000. Mathematical elements of basic maps in MO (Ministry
of Defence) and VS (The Army of Serbia) are standards of the STANAG 2211, with the
following references: reference coordinate system - World Geodetic System 1984
(WGS84); the cartographic projection for TK is a transverse Mercator projection in the
UTM system (zone of 6° - 34. Zone - T, linear module 0.9996), and for PTK and MKS
Lambert's conformal conical projection with two standard parallels; the coordinate grid
on the basic maps is according to MGRS.

Topographic works and surveys got a new look with new principles for producing
topographic maps and other geo-topographical materials. In essence, this work is always
in continuity. It includes the following activities: field preparation of the area before the
planned aerial photogrammetric survey (if necessary, field + office), field supplement by
going out to the field, and preparation of the field supplementary report.

Significant results of Serbian military cartographical activities

The first map created by the Geographical Department is the Map of the South Mora-
va Basin at a scale of 1:300,000, published in 1881, after the Serbian-Turkish wars of
1876-1878 year. After negotiations, the Principality of Serbia issued the Declaration
of Independence and increased its territory by 1/3. Immediately after the end and the
demobilization of the army, on December 13, 1878, the newly formed Geographical
Department began preparations for this important and complex, but at that moment,
very urgent task for the army and the state - the creation of a topographical map of
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the entire state territory on the largest possible scale. Serbia did not have such a map,
and the need for it, which was great even before independence, became urgent and
necessary for further development. As part of the preparations for the realization of
that task, the Geographical Department, in the post-war circumstances, which in
themselves were difficult, also had to face the fact that there was almost no geodetic
and cartographic heritage in Serbia of importance for this type of work - the geodetic
basis needed for surveying, staff trained for surveying and cartographic design (draw-
ing) and duplicating maps, geodetic instruments and equipment, not even a printing
house for duplicating maps. During two and a half years of preparations, the Geo-
graphical Department resolved all these and many other questions, and in 1881, as
proof of readiness for the realization of this task, made a map - South Morava Basin -
middle part, on a scale of 1:300,000.

The Geographical Department created the second topographic map on a scale of
1:75,000 due to the first topographic survey in 1881-1892. The map is officially called
the General Staff Map of the Kingdom of Serbia 1:75,000 (Figure 1.). The map had 95
sheets. It was made in Cassini-Zoldner (Cesar Francois Cassini de Thury, 1714-1784)
projection, in five colours, with dimensions 37x33cm. On this map, geographical
names were organized, for the first time, during a topographical survey directly on
the ground. Geographical names are in Cyrillic script based on the map of the South
Morava basin, which is in scale 1:300,000. The General Staff Map of the Kingdom of
Serbia served as the basis for creating nine sheets of the General Map of the Kingdom
of Serbia 1:200,000 (1893) and nine sheets of the General Map of the Kingdom of
Serbia 1:250,000 (1894). The geographical names on those maps were created by
downloading and generalizing from the General Staff Map of the Kingdom of Serbia
at a scale of 1:75,000. These maps were essential cartographic sources for numerous
thematic maps that the Geographical Department produced in this period for the
needs of the Army and the state.

The Serbian Army used these maps during the Balkan Wars from 1910 to 1912. In this
period, all parts of the 1:75,000 map were revised (supplemented and renewed), and the
Geographical Department compiled a 1:150,000 scale map for parts of Old Serbia and
Macedonia. The originals of these maps covered the entire warpath of the Serbian Army
during the First World War and its retreat and victorious return to the country. In Corfu,
later in Thessaloniki, maps and numerous plans were printed, and for the first time, some
map sheets, such as the map of the Yugoslav countries, were printed at a scale of
1:200,000. The 1:75,000 map, occasionally adjusted, remained in operation for almost
half a century until it was replaced by the Topographic Map 1:50,000, which the MGI
produced during the Kingdom of Yugoslavia.

The text that follows describes the development of topographical maps at the scales
1:25,000, 1:50,000, 1:100,000, 1:200,000, and 1:500,000, which form a group of promi-
nent products of the MGI from the end of the First World War to the present day.

Note: TK means Topografska karta - Topographical Map and PTK means Pregledno
Topografska Karta — Overview Topographical Map.

Topographical map 1:25,000 (TK25)

There was a need to create a topographical map scale of 1:25000; in 1934, topographical
surveying began on a scale of 1:25,000, mainly towards the western and northern state
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borders of the Kingdom of Yugoslavia. Elements, objects, hydrography, forests and
isohypses were drawn on the plans obtained by photographing the topographical origi-
nals, based on which operators drew maps in the Gauss-Kruger projection with a grid of
square kilometres. From 1934 to 1940, 222 sheets with a length and width of 7' 30" were
produced. MGI printed map sheets on offset machines in five colours: hydrography -
blue, main roads - red, isohypse at 10m - brown, forests - green and objects — black,
divided sheets using the Paris meridian as the initial one and did not label them accord-
ing to the adopted international division. Also, MGI staff conducted the surveying,
drawing, and printing in the same scale, i.e., 1:25,000, without any reduction, contrary
to basic cartographic principles. Therefore, the quality of the drawings on the printed
map should be higher. During the production of this map, for the first time in the King-
dom of Yugoslavia, names were printed instead of the previously expensive and slow
calligraphic writing by hand. MGI printed the map only in the Latin alphabet, omitting
the drawing of objects and hydrography in the Cyrillic alphabet. Therefore, drawing,
assembling, and reproducing the map became faster and cheaper
(https://www.vgi.mod.gov.rs/lat/28/geodetski-premer-28).

Work on surveying and creating a new edition of the 1:25,000 topographic map
began in 1947, relatively soon after the Second World War. MGI completed the survey
in 1967. The last map sheet was printed the following year, in 1968. The printed size
of the map is in a 5' x 7' 30" format. Work on the II edition of TK25 commenced in
1968, and MGI finished the supplementary survey for 2/3 of the state territory by
1974. MGI started making the map in 1973 and finished it by the end of 1974. (Figure
7.). The rectangular coordinates were calculated using the dimensions of Bezel's 1841
ellipsoid and the frame of each zone (Gauss-Kruger 5, 6 and 7). As a geodetic basis,
the mean level of the Adriatic Sea was determined according to the Trieste tide gauge.
The International Map Sheet 1:1,000,000 was the basis for the division. In this way,
the territory of SFR Yugoslavia was divided into 3,085 sheets of TK25 (trapezoid).
The dimensions of the sheets were 42-38 c¢cm along parallel lines and 37 cm along
meridian lines, while their area varied from 97 km2 in the south to 89 km2 in the
north or an average of 93 km2. Classical topographical surveying, using a topographic
board and a leveller, is characteristic of the initial period of map-making. The works
started in 1947 on five originals and the surroundings of the city of Kragujevac and
mentioned above were exclusively the method of recording until the end of 1952. The
"transitional key" represents variants of topographic signs used from 1959 to 1961. In
those variants, topographic signs from 1952 were abandoned, changed or supple-
mented and adapted to the conditions of engraving that began to be applied at that
time. The "Topographical Key for Maps 1:25,000, 1:50,000 and 1:100,000 per
Greenwich " came into force in 1962, although cartographers used most of its charac-
ters earlier. 1965, a "Supplement to the 1962 Topographical Key" was issued, and a
modified key was still used in 1974 for the II edition of TK25 (Buder, 1974).

Topographical map 1:50,000 (TK50)

In 1920, preparations began for a new systematically organized survey of Serbia,
Macedonia, SandZzak and Montenegro on a scale of 1:50,000 (I'eoMeTapcku TIacHUK,
1929). Since 1931, the 1:50,000 scale map has been printed primarily for artillery
purposes with a rectangular coordinate grid applied in the Gauss-Kriger projection
(Nikoli¢, 1984). By 1941, the Military Geographical Institute of the Kingdom of Yugo-
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slavia issued 357 sheets of 1:50,000 topographic maps with the Paris meridian as the
starting point. In the period from 1948 (after World War II) to 1958, the Military
Geographical Institute printed the first edition of the 1:50,000 topographic map, also
with the Paris meridian as the starting point, and a total of 619 sheets, covering the
territory of the SFRY and some parts of the neighbouring countries (Nikoli¢, 1984;
Vojna enciklopedija, 1976). In the middle of 1956, MGI personnel made a decision to
create a new topographic map on a scale of 1:50,000. The same year, a task was is-
sued to start the preparatory work on producing the first test originals. These works
aimed to get a general idea of the content and appearance of the future map. At the
end of 1956, work began on creating the originals of the Ni§ and Banja Luka sheets.
The work continued in 1957, and the sheet Niska Banja was included in the trial se-
ries. Compositional originals were made according to verbal instructions without
official instructions. The topographical key from 1952 was used for the production,
with specific changes in the dimensions of individual signs. At the end of 1957, in
November, he began work on the creation of publishing originals for the Ni§ and
Banja Luka sheets. Publishers' originals are made separately by coordinate grid, hy-
drography, relief, and forests with trees. To approach the creation of publishing orig-
inals as organized as possible, short instructions, in written form, regulate the way of
making these originals; dimensions are given for drawing highways, forest contours,
isolated houses and groups of houses. The production of publishing originals was
completed by December 20, and at the end of 1957, MGI printed the first proof sheet -
Banja Luka. The sheets are printed in 5 colours based on the first edition of the topo-
graphic map at a scale of 1:25,000. The topographic map of the scale 1:50,000 was
made in sheets, while the territory of SFRY was mapped on 561 sheets. The south-
ernmost parallel of the territory for mapping the SFRY sheets is 40°45'; the north-
ernmost sheets, in the northwestern part of the country, are limited by the parallel of
470. In terms of longitude, the westernmost sheets extend to 13°15' east of Greenwich,
and the easternmost covers the territory to 23°15'. Longitude is calculated from
Greenwich, like other topographical maps issued by MGI after Second World War.
MGTI used the following primary, supplementary and auxiliary cartographic sources
for the preparation of TK50 of the territory of the SFRY:

e Topographical originals of maps with a scale of 1:25,000,

e  Printed map sheets at a scale of 1:25,000,

e  Photogrammetric and field supplementary materials, and

e Lists of rectangular coordinates of the trigonometric points of the sheet frame.

Supplementary and auxiliary cartographic sources were aerial photographs, topo-
graphical and geographical descriptions of the terrain, official statistical yearbooks, geo-
graphical literature, and other publications related to the mapped territory (registers of
geographical names, lists of inhabited places, population censuses, encyclopaedic and
other data of interest for the preparation of maps) (Figure 8.).
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Fig. 8. TK 50 Sheet Sabac 2, I edition, printed in 1967.

466



In addition to the aforementioned cartographic sources, special instructions and reg-
ulations were used to enter certain aspects of content and objects in the map, as well as
the latest data from the records service of the Military Geographical Institute. The
1:50,000 scale topographic map was created, like other topographic maps issued by MGI
after the Second World War, in the conformal Gauss-Kruger projection of zones 5, 6 and 77
(Vojna enciklopedija, 1976). Using the elements of Bessel's 1841 ellipsoid, rectangular
coordinates were calculated within each of the adopted three-degree zones, whose mean
meridians are 15°, 18° and 21°, east of Greenwich (Anti¢, 1979).

Topographical map 1:100,000 (TK100)

The new topographic maps represent the most significant work of the Military Geographical
Institute after the Second World War. Considering the area of the territory that was
mapped, TK100 was created in a relatively short period, from 1967 to 1974, and topographic
maps 1: 50,000 (TK50) (Nikolié, 1984) served as the primary cartographic source. The new
TK100 replaces the map of the same scale with the Paris prime meridian, made between the
two world wars. Although this map was repeatedly supplemented with new content, it could
no longer meet the needs in terms of fidelity and accuracy of the displayed content. At the
end of 1963, the Editorial Board was formed to carry out all the necessary analyses and
research to find the most suitable editorial solutions for creating a new map. The Council
based its work on the fact that the MGI had already issued several 1:100,000 maps, such as
a map of this scale before the Second World War, with a topographical key from 1917 and
several map sheets with a key from 1939, then after the Second World War, sheets with the
Key from 1952. The map is made in the conformal Gauss Krueger projection of three-level
meridian zones. Longitudes are calculated related to the Greenwich meridian as the starting
point. The calculations of the rectangular coordinates of the points are performed with the
parameters of the Bessel 1841 ellipsoid (Vojnogeografski institut, 1982). The geodetic base
consists of state triangulation points and levelling networks. Absolute heights refer to the
mean level of the Adriatic Sea, determined according to the tide gauge in Trieste. All trigo-
nometric points of the first and second order are shown on the map. The territory of SFRY is
mapped on 160 sheets, and parts of neighbouring states are mapped on the border areas.
For the TK100 in 1965, it was decided that the dimensions in arc units were 30' in latitude
and 30' in longitude (49 x 69 cm + 0.5 cm) (Peterca et.al 1974). The basic cartographic
source for creating the territory of SFRY was TK50. The content is shown with topographical
signs according to the Topographical Key for TK25, TK50 and TK100 from 1962, supple-
mented in 1965, with specific changes to some signs (Figure 9). Cartographic processing of
the last sheets of TK100 was completed in 1974. The last six sheets were printed in 1975
when all the work on the first edition of this map was completed. Due to significant anthro-
pogenic changes in the territory of SFRY, in 1980, preparations began for the next edition of
the map. As part of that task, the necessary research and editorial work was carried out, a
trial copy of one sheet of the map was made, changes were made to some earlier editorial
solutions, and in 1982, the Instruction for the execution of works on the second edition of
the map was issued (Colovi¢, 1984).

Topographical map 1:200,000 (TK200)

The Geographical Department of the Main General Staff of Serbia produced the first Ser-
bian military topographic map with a scale of 1:200,000 in 1891-93 years. The map ap-
peared in 1893 and was made using the cartographic method of generalization based on
the General Staff map at a scale of 1:75,000. It consisted of 9 sheets measuring 55 x 50 cm
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and was printed in 4 colours: hydrography blue, relief grey, forests green and other items
in black. The relief is represented by the shading method, under the assumption of verti-
cal illumination and with marked heights of characteristic points derived from average
benchmarks at the confluence of the Sava and the Danube at a height of 73.3 m above the
level of the Black Sea. Its mathematical basis was the Cassini projection. Bessel constants
of the Earth's ellipsoid from 1841 were used for the calculations; the meridian of Paris was
used as the starting point, and the equator as the main parallel. The map was made on the
basis of the "Topographic Key" from 1882, with some changes, if necessary, due to the
smaller scope and generalization. Immediately after the release of this map, a school edi-
tion of the same scale was released. This edition differs from the military version in that it
has less detail and is more transparent. For the countries that were then part of the Aus-
tro-Hungarian Monarchy and for Bosnia and Herzegovina at the end of the 19th and the
beginning of the 20th century, a topographical map with a scale of 1:200,000 was made
by the Viennese MGI (Colovié, 1984). The second Serbian military map on a scale of
1:200,000 was produced by the Geographical Department of the Supreme Command of
Serbia, which got that name during the wars of 1912/18. Work on the map began immedi-
ately after the Serbian National Parliament, on December 7, 1914, unanimously approved
the statement of the Royal Government on the purpose of the war that Serbia was waging.
Work on the 1:200,000 map of Yugoslav countries continued even after the withdrawal,
on Corfu and the Thessaloniki front, and it was issued in 1915/17. as a "temporary auto-
graph edition"; it was prepared and printed in the "Topographic Department and Carto-
graphic Workshop of the Supreme Command and based on the latest Serbian and foreign
data". It was printed in 4 colours: relief - dark red (drachenblut), hydrography - blue,
forests - green and everything else - black. It was formed according to the "Topographic
Key published" in 1917 in Thessaloniki. The map was also made using the Muffling (Karl
Freiherr von Miiffling 1775-1851) polyhedral projection with sheet dimensions 1° x 1°, and
meridians marked relative to Paris as initial. The calculations were made with the Bessel
constants of the Earth's ellipsoid from 1841. The isohypses represent relief with an equi-
distance of 100 m and the heights calculated around the level of the Adriatic Sea in Tri-
este, i.e. from the local average benchmark of 3,344 m above the level of the Adriatic Sea
established in 1875. This map includes all Yugoslav countries (1918-1974); it is the first
sheet on which they are presented as a single entity. Before the Second World War, MGI
decided to work on a new General Map with a scale of 1:200,000 based on the previously
mentioned map immediately after issuing a certain number of 1:100,000 scale map sheets
in 1926. It was made in polyhedral projection with sheets measuring 1°x1°. Calculations
were made with Bessel's 1841 constants of the Earth's ellipsoid, and the Paris meridian
was taken as initial. The relief is represented by isohypses with an equidistance of 40 m.
Three sheets of this map were made and printed: Skopje, Ni§ and Pristina, and two sheets
were prepared: Novi Pazar and Pljevlja. However, due to the need to complete the
1:100,000 map within 15 years, further work on the 1:200,000 map was suspended in
1928. The 1:200,000 map was utterly identical to the 1:100,000 scale map and differed
from it in that it was made on a smaller scale and by the cartographic method of generali-
zation - it had fewer details, four colours were used: relief - brown (sienna), hydrography -
blue, vegetation cover - green and everything else - black. It is unclear which sheets were
printed this way. Only the number printed in particular years and how many were in
preparation were reported, so it is impossible to give exact data. In 1938, new foundations
for creating a 1:200,000 scale map were laid for the Ni§ and Skopje sheets, and work on it
began in MGI in 1939.
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The new map was made according to the "Topographic Key" published in 1939, and the
originals were made for the following sheets: Trieste, Rovinj, Pula, Belgrade, Zadar, UZice,
Zajecar, Mostar and Kriva Palanka. The work was interrupted by the war in 1941. On the
same basis, the Geographical Institute of NDH produced eight original maps at a scale of
1:200,000 during the Second World War. These originals are Zagreb, Bjelovar, Senj,
Kostajnica, Banja Luka, Brod, Mitrovica and Split. On the foundations laid just before the
Second World War, the renewed MGI (at that time, the Geographical Institute of the Yugo-
slav People's Army — GI YPA - GI JNA) continued to produce maps at a scale of 1:200,000
after the Second World War. Instructions for cartographers (which later mainly included
instructions for surveying and measurements 1:25,000) were drawn up for execution and
adjustment. Copies of maps at a scale of 1:50,000 were used for adjustment. Changes were
made in pencil on the spot, and then, as the set of sheets covering one sheet of the
1:200,000 map was completed, the names were traced and written in colour on the four
corresponding sheets of the 1:100,000 map, which were immediately sent to the Editor-in-
Chief in Belgrade. For this map, after a lengthy discussion, even before the Second World
War, a new Key was adopted, the definitive text of which was published in 1939. With that
Key, a system of cartographic symbols was introduced that was significantly different from
the system introduced in 1882, which was modified by the Thessaloniki edition Key from
1917 (temporary edition), i.e. the edition from 1928. Now, new markings for communica-
tions were introduced, whereby the red colour was again adopted for highways and marking
the meridian geographic network. The map was created with the Greenwich Meridian as the
starting point after Second World War. The MGI TK 200 map is made in 22 sheets (Figure.
10). Each sheet covers a territory of 8goo kmz2 and is given in analogue and digital form for
the territory of the Republic of Serbia (RadoSevic, 1984).

Fig. 9. TK 100 Prijedor, I edition, printed in 1971 1971.
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Fig. 10. Position of sheets TK 200, 1979-1987
Overview Topographical map 1:500,000 (PTK500)

The first topographical map with a scale of 1:500,000 was made in the period from 1938
to 1940. It is composed of 6 sheets of 9gox61 cm format, it was made in Tissot's (Nicolas
Auguste Tissot 1824-1907) conical projection and printed in 14 colours. The map was
created on the basis of a topographical map of the scale 1:100,000 from the period before
the Second World War. It covered the territory of the Kingdom of Yugoslavia and parts of
neighbouring countries and was primarily intended for strategic command. On the map,
the relief of the land is expressed by a hypsometric colour scale, settlements are classified
according to the number of inhabitants and the importance of the place, highways are
classified into three categories and printed in different colours, and the sea is toned ac-
cording to depth. After the Second World War, an edition of this map appeared under the
name "General Geographical Map of the scale 1:500,000", it was made in two stages. In
the first, from 1947 to 1954, 47 sheets were built, and in the second stage, from 1969 to
1975, 8 new sheets were made, so a total of 55 sheets were made. The area from 6° to 30°
longitude from Greenwich and from 36° to 50° north latitude was mapped. This area
includes the Balkan Peninsula (excluding Crete), the Apennine Peninsula, Sicily, Sardinia
and Corsica, as well as the southern part of Central Europe and the western part of Asia
Minor. The map is constructed in the polyconic Séotkin projection. The division of the
International World Map on a scale of 1:1,000,000 was taken as the basis for dividing the
map into sheets - one sheet of this map contains four 1:500,000 sheets. The map sheet
has 3° longitude and 2° latitude. The average width of the usable leaf surface is 52 x 48
cm. The map was made based on, at that time, the most modern cartographic sources. For
the territory of Serbia and SFRY, these were topographic maps on a scale of 1:100,000

470



and 1:200,000 with the Paris initial meridian, and for foreign territories on a scale of
1:100,000 to 1:500,000, issued from different publishers and years. The cartographic
sources for foreign territories were not complete in scope and content, which created
great difficulties in preparing individual sheets. This is mainly due to different ways of
mapping the relief because in some cartographic sources, it is mapped using the hatching
method, and in others isohypses, where the equidistance differs from the equidistance
adopted for the map made by MGI. The map is printed in 9 colours. The map's content is
made according to the following: Roads are divided into main roads, roads of the first,
second and third order and roads occasionally usable for motor vehicle traffic. All railway
lines in regular traffic are shown, along with some important industrial lines and ski lifts.
The most critical tunnels and railway stations are presented on the tracks. Railways are
divided into railways with one or more normal and narrow gauges. Settlements are classi-
fied into three categories: rural settlements and seven categories of urban settlements,
depending on the number of inhabitants. In addition, more relevant objects are shown,
such as mines, caves, spas, monasteries, oil wells and oil pipelines. The relief of the land is
shown with isohypses at equal distances from 100 m to a height of 500 m and further up
to 250 m, while the shadow enhances the plasticity of the display. Geographical names are
written in Latin script, and foreign territories are written in Serbian-Croatian phonetics
and in their original form. In the ethnic areas outside the SFRY, which are inhabited by a
population that belonged to one of the peoples of Yugoslavia, in parentheses, below the
phonetized name, the names are written in the autochthonous form used in the native
language of that area. Considering the circumstances under which it was created, the state
of cartographic sources, and technical and technological possibilities, this map played a
significant role in its use (Rasidbegovi¢, 1981).

Fig. 11. Part of relief map, 1:500 000, South sheet

The disintegration of the SFRY and the formation of new states imposed on the MGI the
need for new geodetic-topographic, relief and special maps with cartographic territory from
1996, which is dominantly related to the territory of Serbia and Montenegro - the Federal
Republic of Yugoslavia. The 1:500,000 scale map of the FRY was made, composing two sheets
in 4 versions under the following names: Overview topographic map of the FRY; FRY school
map; Faded print of the FRY; and relief maps of the FRY. The northern sheet is called "Bel-
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grade" and the southern "Podgorica". The mathematical elements of the map are identical to
the mathematical aspects of the PTK 500 map from the first updated edition printed in 1989.
The territory is limited by meridians 180 - 23030' east longitude with Greenwich meridian as
primary and 41030' - 46030' north latitude. Geographical elements of the map are represented
by the Key (conditional signs) applicable to the relief map of SFRY 1:500,000, published by
MGI in 1989 (Duni¢, 1996), (Figure 11.) (https://www.vgi.mod.gov.rs/cir/226/reljefna-
pregledno-topografska-karta-1-500-000-226).

Modern methodology for map production in Serbian military cartog-
raphy

During 2013 and 2014, MGI completely changed the mathematical basis of its maps, divi-
sion into sheets, nomenclature, cartographic and editorial solutions related to the design
of map content to create new topographic maps. Several decades ago, the Army adopted
geodetic-cartographic solutions for military topographic maps based on its current needs,
the scientific, technical, and technological possibilities of the time, and sometimes histori-
cal circumstances. For example, the Army has used the Bessel ellipsoid 1841 since 1881,
the reference coordinate system since 1900 (with geodetic survey parameters since 1892),
and the Gauss-Kruger projection since 1924. In the meantime, the Army has considerably
changed its needs, geodesy and cartography have radically improved their technical-
technological capabilities, and other circumstances that influenced the definition of cur-
rently valid solutions (such as the shape and size of the state territory, legal framework,
wording, and several international standards) have also changed. With the Law on State
Survey and Cadastre, adopted in 2009, the Republic of Serbia defined new reference co-
ordinate systems and surfaces. Instead of the trigonometric grid, it adopted another set of
points to materialise the SREF system. Since 2009, the trigonometric grid on which the
geodetic solutions used on the MGI edition maps are based has yet to be maintained.
Considering the stated reasons, MGI defined and implemented the following geodetic-
cartographic solutions for producing new topographic and geodetic-topographic maps. A
new scale series has been introduced that includes the following maps: TK25, TK50,
TK100, TK250, PTK500 and the International World Map 1:1,000,000 (MKS1000). With
the introduction of TK250 maps, the previous editions of TK200 and PTK300 are being
phased out, significantly reducing the cost of maintaining a wide range of sheets. Many
countries (armies) apply the introduced scale in our immediate and broader environment,
and it is also used in civilian cartography. MGI's new reference coordinate system and
ellipsoid WGS84 are in use for all scale series. The projection in the UTM coordinate
system is also new - Mercator transverse cylindrical projection (Universal Transverse
Mercator - UTM). Topographers consider that by switching to these solutions, MGI ob-
tained advantages in the form of better sustainability and greater interoperability (possi-
bility of directly using maps, software, devices for positioning, navigation, and fire control
of weapons and other assets acquired on the world market); they published the format
and orientation of the cartographic sheet in landscape format, which has a slightly smaller
area of geographical content and more extensive content outside the frame. The above
information enables a more consistent and even division of sheets from MKS100 to TK25.
The format of the paper of printed maps remained unchanged. The division into sheets
and nomenclature is fully harmonized with MKS1000: each of the total two MKS sheets
for the territory of the Republic of Serbia has 12 TK250 sheets, each TK250 sheet has 9
TK100 sheets, each TK100 sheet has four TK50 sheets, and each TK50 sheet has four
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sheets TK25. The nomenclature is defined so that each sheet, in addition to its label, also
contains the label of all sheets, on a smaller scale, to which it belongs. As before, the
sheets have names determined according to the same principles as the maps.

A unique novelty on all new maps of the MGI edition is that the letters in the printing of
geographical names and inscriptions are in Serbian Cyrillic; this applies in part concerning
geographical names and inscriptions, as well as in the content outside the box, except for
certain abbreviations. Some abbreviations are in English: symbols for units of measurement
in the SI system, etc., (when using Latin letters for spelling). The proposal aligns with the
legal solutions related to the official use of languages and letters in the Republic of Serbia. In
the Geospatial database from which the cartographic production of the entire series of TK
and PTK are derived, the Instructions for collecting and writing geographical names and
inscriptions on the MGI edition cartographic publications are applied with accompanying
manuals. The standards of the United Nations (UN-UNGEGN) for geographical names have
been implemented, as well as the corresponding standards of the European geospatial data
infrastructure - INSPIRE (Eurogeonames), which imply that the database contains the Latin
form of the geographical name, as well as variants of the name (if any), on languages and
scripts of national minorities. Map frame content - the legend has been moved from the
bottom to the side margin, with a more detailed display of conditional characters and abbre-
viations. The lower margin has been redesigned, and in a separate section, the relief in the
covered area is shown in general; essential explanations for the application of mathematical
elements, the reading of coordinates on the map and information about the publisher are
given. With GIS technologies, MGI generates and processes maps
(https://www.vgi.mod.gov.rs/lat/229/nove-karte-vgi-229) (Figure 12).

Pucrylirwes Cotwp NLIA-1 1023 ootaryonn Tonorpedon aere 125000

V'j,:'”ll'-; B _ ] mnm

Fig. 12. TK 25, Sheet Zagubica IV edition, in landscape format, printed in 2017.
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Concluding considerations

The Military Geographical Institute is one of the oldest institutions in Serbia that carried
out topographical and cartographic activities since its foundation. At the beginning of the
paper, it mentions that on February 5, 1876, the Second Department was established. In
1920, it first grew into the Geographical Institute, and later, in 1923, into the Military
Geographical Institute as the first military institution to bear the name "Institute". Today,
this institute is called the Military Geographical Institute - "General Stevan Boskovi¢" and

is an accredited scientific institution in the Republic of Serbia.

The first map in the Kingdom of Serbia created by the work of the Geographical
Department is the Southern Morava Basin, published in 1881. The "Second Depart-
ment" cartographers made the second map on the scientific basis of that time and for
the first time by a topographical survey of the country from 1881-1892. They created a
1:75,000 scale map called General Staff Map 1:75,000, which contains 95 sheets. This
map remained in military and state use for several decades and represented the essen-
tial cartographic source for all smaller-scale maps of the Kingdom of Serbia. Also, in
this period, geodesists developed basic geodetic grids (trigonometric triangulation) of
the I, II, and III order and made precise levelling and astronomical measurements to
determine the geoid's shape.

During the Balkans and the First World War, the Topographic Department of the Su-
preme Command significantly contributed to the army of the Kingdom of Serbia and its
allies. Numerous cartographic and topographic works were carried out throughout the
war along all routes and at Corfu, with a special contribution to the preparation and
breakthrough of the Thessaloniki front.

In the period between the two world wars, MGI created a unique geodetic base for the
entire state territory of the Kingdom of Yugoslavia (triangulation and levelling). Based on
that, a topographic survey was made on a scale of 1:50,000, a topographic map on a scale
of 1:100,000 and a series of topographic maps on a smaller scale were created. In this
period, MGI became a personnel and materially vital institution that successfully met
numerous military and state needs and was constantly present in the work and projects of
the International Geodetic and Geophysical Union, the International Geographical Union
and other international professional and scientific organizations. In that period, the Insti-
tute launched large international geodetic scientific projects - measuring degrees along
the 22nd meridian and the 45th parallel and participated in other international geodetic
and cartographic works and projects.

After the Second World War, MGI continued and completed work on basic geodetic
networks. He carried out a topographic and photogrammetric survey of Yugoslavia on a
scale of 1:25,000 and, based on it, created topographic, survey topographic and geograph-
ic maps on a scale of 1:25,000, 1:50,000, 1:100,000, 1:00, 1:300,000, 1:500,000,
1:750,000 and 1:1,000,000, as well as a large number of thematic maps, for military,
economic, school, scientific and other purposes. Along with the work on those above and
long-term projects, MGI continuously performs other numerous and diverse tasks - geo-
magnetic surveying of military airports, marking of state border lines, metrological assur-
ance of large lengths and angles, etc., as well as work related to numerous requirements of
commands, units and institutions in connection with geo-topographical support. The
collapse of socialist Yugoslavia in the early 1990s, the wars that followed and the econom-
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ic situation in the country caused severe problems in the functioning of the MGI. Men-
tioned required it to adapt to the new circumstances.

Nevertheless, in this period as well, in addition to successfully servicing the on-
going needs of the army and the state for existing products and services, further de-
velopment of the institution continued. Today, MGI is a successful institute contrib-
uting to military topography and cartography by following contemporary trends and
developing its achievements.
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YBog,

On ocuuBama JIpyror ozne/berba BpxoBHe KoMmaH/ie 5. dhebpyapa 1876. rojuHe, KacHUje
Teorpadckor ozesperma 10 maHac (2024), Tonorpadcka Kapra je IpPUMapHH IIPOU3BOJ,
cpiicke BojHe Kaprorpadwuje. IIpBa kapTa Hacrajga paZioM OBe YCTaHOBe, je Kapra ciauBa
Jy:kae MopaBe pa3mepe 1:300.000, objaBsbeHa 1881. rogune. O Taga A0 faHac, BojHo-
reorpadcku uHCTUTYT - BI'U (Hacneguuk eorpadcekor ofesperma) je u3paauo oouMaH
kaprorpadCcku Marepuja, mposiasehu Kpo3 pa3jauduTe eroxXe U IPOMEHE Y CBOM PasBojy.
WHcTuTynnja je nayna 3HavajaH gonpuHoc kaprorpaduju Cpbuje U BeHOM OKPYXKemy. Y
nepuozy u3Melly /Ba cBeTCKa para, moj, HEMOCPEAHUM PYKOBOJICTBOM I'eHepasia U aKasie-
muka Crepana I1. BomikoBuha, BI'U je mpepacrao y HHCTUTYIIH)Y eBPOIICKOT paHra. Hbe-
roBa aKTUBHOCT TEXKHUIITHO je O1ia ycMepeHa Ha CTBapaibe jeZINHCTBEHE Te0JIETCKE OCHOBE
Ha MIPOCTOPY TaJalllibe JYrocjaBuje, MaTepHjaIn30BaHe KPO3 TPUTOHOMETPU]CKY M HU-
BeJIMaHCKy Mpexy. To je ;mamo morpebHe ycioBe 3a TOHOrpad)CKu IpeMep y pa3Mepu
1:50.000 U CTBapambe cepuja TonorpadCKux U MperjieIHNX TONOrpadCKuX KapaTta pa3Me-
pa 1:50.000, 1:100.000, 1:200.000, 1:300.000 U 1:500.000. HacTasie cy u pasiuyure
reorpadcke U TEMATCKe KapTe, KAKO 3a MOTpebe BOjCKe TaKO U 3a Ipyre eKOHOMCKe, 0Opa-
30BHE, KYJITypHE U HayJHEe UHCTUTYIIH]E.

VY obsactu mpeMepaBama U H3paZie KapTorpadCcKux MyOJIHMKaIuja, 1947. TOLUHE,
peMepoM TepuTopuje JyrocjaaBuje IOYHEbe H3paZia Tomorpadcke Kapre pasMepe
1:25.000, jeTHOT o/ HajBehux pe3ysTaTa y A0cCaAallliboj HCTOPHjU yeTaHoBe. Hajipe cy ce
TMPUKYIUbAJIA TOAAIM KJIACHYHOM TOMOTpapCKOM METOIOM, a O 1952. TOAMHE KO-
puithewem dororpamerpujcke merosie. BT je Taj 3amarak 3aBpimuo 1967. rogute. OBa
KapTa - pa3Mepa MpeJICTaB/bajia je OCHOBY 3a U3Pa/ly CBHUX OCTAJIMX HM37ama Tomorpad-
CKUX, TPErJIeIHNX TOmorpadCcKuX U MperyieAHuX Kapata. IIpBo usmame Tomorpadceke
KapTe pazMepe 1:25.000 CaIpKaJIo je 3029 JILCTOBA a APYTOo 2051 yucT. Ocraje pazMepe
kapara pahene cy mpema cienehem Hu3y: 697 aucroBa Tomorpadckux kapata 1:50.000,
200 JsucroBa Tomorpadckux KapaTta 1:100.000, 107 juctoBa Tomorpadcke Kaprte
1:200.000, 65 suctoBa [IpersienHe Tonorpadceke kapte 1:300.000, 20 ysuctoBa [Ipernen-
He Tomorpadcke Kapre 1:500.000, IIperiente Tonorpadcke kapre 1:750.000, 45 JUCTOBA
Mehynapozue kapTe cBeTa 1:1.000.000, pesbedHe KapTe (TPOANMEH3UOHAIHN TPUKA3) U
npyru npoussoau (Marié, 2001).

Op ocHuBamwa, MHCTUTYT HUje MEeHmao CBOjy MPUMAapHY JIEJIATHOCT, OJHOCHO, HeIlpe-
KHJTHO je CIIPOBOZIMO Tororpadcku ImpeMep U cTBapao KapTe 3a BOjHE U IIUBUJIHE ITOTpebe.
¥V nocagammsmoj ucTopuju, BojHoreorpadcky HHCTUTYT je OUIPAO BUTAJIHY YJIOTY Y Pa3Bo-
jy YKyIHe cpIicKe reojie3uje, kaprorpaduje u ¢potorpamerpuje. PeasnzoBaHo je u ogpxa-
Ba Ce BHIIE IIpPojeKaTa Off HAIMOHAJIHOT 3Hayaja, Kao IITO ¢y TomorpadcCKu IpeMep Y
pasMepH 1: 25.000, pedpepeHTHE TPUTOHOMETPHUjCKE, HUBEJIMAHCKE, TPABUMETPHUjCKE U
I'TIC mpesxe (https://www.vgi.mod.gov.rs/lat/209/istorijat-209).

IToueTkoM 21. Beka BojHoreorpadcku MHCTUTYT je ycmeo, Ipe cBera, 3axBasbyjyhu
CBOM KaJIpy Jla OpraHu3yje U MPHUMeHH HajcaBpeMeHHja TEXHOJIONIKA AocTurayha y cBom
pany. CripoBoju ce ycrneltHa uMiuvieMenTanuja I'YIC u Apyrux TexHOJIOTH]ja, U3pajia TUTH-
TaJHUX KapaTa U reolIpOU3BOZA Y OKPYKeky COIICTBeHe IeolIpocTOpHe 6ase mojaTaka.
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Cpiicka BojHa Tonmorpadcka u kaprorpadcka JeJIaTHOCT

ITox TomorpadckoM AesaTHoIThy y OBOM pajy MOApa3yMeBajy ce ciefehe akKTHBHOCTHU:
Tonorpa)cKu, TPUTOHOMETPHUjCKH U HUBEJIMAHCKU IIpEMED.

Tonorpadcku mpemep 3amodver je MPpUMeHOM Tpaduuke MeTojie Koja je Omia mpu-
MapHa ofi pBoT IpeMepa 1881. U cBe 10 1957. TouHe. MeTona ce BpeMeHOM pa3BUjasia-
ycaBpllaBaja MHCTPYMEHTAIHO U METOZCKH. I'eHepaIHO, 3aCHUBAHA je Ha IPUMEHU Ipa-
¢rYKOr UHCTPYMEHTA-Te0I0INTa, FPAUIKOT CTOJIa, MEPHE JIeTBe, pa3MEePHUKA, ajlaTa 3a
npTame U cTabuHe OCHOBE 3a U3PaJly OpUrHHaia tomorpadckux kapara. Merop ce
0CJIabao Ha pa3BHjeHe JIpKaBHE TPUTOHOMETPHjCKE Mpeke U JIOKATHY rpadUdKy TpHaH-
ryaanujy. Meromom ce o6yxBaTasio ofipeljuBibe I0I0Kaja CTajHe TauKe 3a KapTHPAbe U
CHUMarbe JIeTajba TUPEKTHUM MEPEmheM PACcT0jaha U BEPTHKAIHUX YIJIOBA Pajiyl IPUKa3a
JleTaJba U BUCHHCKe IIPE/ICTaBe TepeHa Ha OpUTHMHaINMa Tomorpadckmx kaparta. OBaj
MeTOJ], IpeMepa MPeJICTaB/ba TAKO3BAHU MPBU TEXHOJIONIKH Tajac y TOMOrpadCcKoM Ipe-
Mepy Cpbuje. JIpyr U aKTyeJTHU TEXHOJIOUIKH TaJIacC Y TONOrPpad)CKOM IpeMepy JIeCHO ce
TIPYMEHOM JaJ/bUHCKE JIETEKIHje, OJHOCHO NMPUKYIUbakha MOJaTaKa CHUMAmheM U3 Bas/y-
Xa ¥ IpUMeHOM (GOTOTrPaMETPHjCKUX METO/IA 3a AOIMYHY CaApIKaja 3a KapTHUpabe.

Vmopezo ca TonorpadckoM, IpUMemHUBaHA je U pa3BUjajia ce KapTorpadkca fenar-
Hoct. Op mpBHX TomorpadCKMX KapaTa, IIPOIEC je CIPOBOL)eH MPUMEHOM KJIACHUHUX
kaprorpadCcKUx Haueja W aHayorHe ompeMe. Kaprorpadka Hauesa Kao M ompema 3a
U3paZly BpEMEHOM Cy ce Memasna u ycaBpuiaBana (Peterca et al., 1974). OBakaB mpoiiec
6HO je IpHUCyTaH CBe /IO MOjaBe M OCBajarba HOBUX TEXHOJIOTHja (MIOYETKOM 21. BeKa) U
MOTIIYHOT TIpeJlacKa ca aHAJIOTHOT Ha JUTUTATHU HAUUH U3pajie.

Tonozpadgcka deaamnocm Kpavesurne Cpouje

V¥ opranuzanuju 'eorpadckor ogespera ([1aBHOT reHepasmtaba Cpricke Bojcke) 1881.
TOJIMHE 3aI0YeTO je u 1892. ro/iuHe 3aBpIieHo Tonorpadcko npeMepasamwe Cpouje. Ypa-
heno je y pazmepu 1:50.000, MOJIYHHCTPYMEHTAIHO HA MAaJIOM I'e0JETCKOM CTOLy. 3aja-
TaK je pearn30BaH TpaUUKOM TPHUAHTYJIAIMjOM OCJIOHEHOM HA TPUTOHOMETPHU]CKY
MpelKy Ha jyry, Kojy cy pa3Bwiu Pycu 3a morpebe paHujer npeMepaBamwa byrapcke. I1pe-
MepaBame je 00yXBaTayIo U crienuHUIHe aCTPOHOMCKO-Te0/IeTCKe TauKe Koje Cy Ha Tepu-
Topuju Cpbuje moctaBuiIn AycTpujaHIU 1874. TOAVHE IPIJIMKOM U3PaJie CBOje KapTe O
1:300.000. Y peayu3anyju 3aAaTKa ydecTBoBaIH cy odunupu I'eorpadcekor onerpema,
odbUINpHU KOjU Cy OMIN Ha IBOTOAUIILEM CTPYYHOM ycaBplnaBamwy y I'eHepanmrady, Kao
U HEKOJIMKO JI0OPOBOJbALla U3 TPyIIE. YKYITHO je YIeCTBOBAJIO TpHAeceTak odummpa, mehy
xojuma cy 6wtn: Tpu 6yayhe Bojome (K. Mumuh, C. Crenanosuh, I1. Bojosuh), Hekou-
ko Oyayhux renepana (M. Boskanosuh, M. Bacuh, b. Jaukosuh, M. MapunoBuh) u HeKo-
nuko O6ynyhux mMuHUHCTapa Bojcke, rpaljeBrHapceTBa U mHOCTpaHUX nociiosa (J. Ipamop-
uyeroBuh, P. Muterunh, B. Autonuh, A. Maiius).

o 1899. roaune, I'eorpadKo ozie/berme TEKUITHO ce 6aBUIO KapTorpadckoMm fenar-
Homhy U W3paZioM IMpeKo MOTpeOHUX Kapara. /la 6u ce ycrmocraBuyia OCHOBA 3a Ta4dHO,
MHCTPYMEHTAJHO CHHUMAame U U3pajy KapaTa y pasMepama of 1:25.000 U 1:50.000, Kao
IIOCTaB/bEHOM IIIUBY, 3ajeZTHO ca UCTPAKUBAEM y pa3MepH 1:50.000, KapTe cy Owie Ha
JimcToBUMAa HCTOr (opMara Kao M OHU KOjU Cy KOpUINNEHU 3a HUCTPAXKUBambe, ald Y
pasmepu CMameHOj Ha 1:75.000. Kapra je 3BaHm4YHO Ha3BaHa I'eHepasmmrabHa KapTa
KpasseBune Cpowuje 1:75.000 (Ca. 1, y eHryieckom Tekcty Figure 1, ctp. 454). Onesbemne je
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HAaKOH OBOT Iepuoza npoMeHuno Pokyc ca kaprorpadckor Ha reofieTcKu paj. Tako je
1906. rO/ivHEe, HAKOH OICEXKHUX IPHUIIPEMA U LIKOJIOBakha Ka/ipa 3al0veT MPEIU3HU TO-
nmorpadcku npemep KpameBune Cpbuje. I'eorpadcko ozesberbe je IMIaHUPAIO Jia MPBO
CHHMH OKOJINHY CBUX BehuX rpasioBa (rapHHU30HA) ¥ pasMepu 1:25.000 (ca eKBHANUCTAH-
IOM Of 5 M), a 3aTUM Jla CHUMHU U OCTaTaK TEPUTOPHUjy ¥ pazMepu 1:50.000 (ca eKBU-
JUCTaHIOM o7 10 M). CHuMame je ypaheHo caBpeMeHOM IpadHUYKO-TAXHMMETPH]CKOM
METO/IOM Ha reofieTckoM ctoity. IIpe IIpBor 6ankaHckor paTa, okosnHa bBeorpana, Huma,
ITupota u fieo oxonnHe BaspeBa 6uia je ob6paljeHa Ha NOBPUIIMHU 0] OKO 5.200 KM2. He-
mocpenHo npes GaykaHcke patoBe U IIpBU CBeTCKH paT o0ycTaBjbeH je Tomorpadcku
IpeMep y pazMepH 1:25.000.

Ckopo cBU opurHHanu A0 Taza ypaheHor Tomorpadckor mpemepa y pasmepu
1:25.000, 1:50.000 U OPUTHHAJIU peaMOyJanyje KapTe 1:75.000 YHUIITEHH Cy TOKOM
TOBJIaY€ekhAa CPIIKE BOjCKe HA IJIAHUHU JKi1eb moueTkoM JieneMpa 1915. TOAUHE Y jeZTHOM
0/] HaIa/ia Of CTPaHe MINNTAPCKUX OAH/M HAOPY:KAHUX HEIIPHjaTe/bCKUX IPyIa.

IIITo ce THYEe TPUTOHOMETPHUjCKOT ¥ HUBEJIMAHCKOT IIpeMepa, peAocyes; aKTHBHO-
CTH TeKao je Ha cienehu Hauwms. [IpBa TpuroHomerpujcka mpeska Kpasbepute Cpouje
6wia je y BuAy myHuX JuHUja (Tpoyryioa). [IpBa Mperka NMpENU3HOT HUBEJIMAaHA y
KpasmeBunu CpbOuju ucupTaHa je UCHpPEKHJTAaHUM KpuBHM JyuHHjama. O6e cy ycra-
HOBJbEHE 10 HAjCTPOXKUM HAyYHUM IPUHIUNKMA TOT BpeMeHa. TPUTOHOMETpHjCKa U
HUBeIMaHcKa Mpexka KpasseBune Cpbuje ociamaia ce Ha aycTPOYrapcKky XOpPH30H-
TaJIHY U BEPTHKAIHY OCHOBY.

IIpBa Tpuronomerpujcka mpexa KpaspeBune Cpbuje 6ma je opujeHTrcana Ha baze-
J10B (1841) enuricons; METOZOM Be3e €a ayCTPOYrapCKOM MPEXKOM IIPEKO cefaM Tadaka y
uctouHoj bocuu. Cacrojasia ce of] IpeIru3HO U3MEPEHUX TPOYIJIOBA U YETHPH 6ase Koje cy
MepeHe HajIupelu3HujiuM TpUO0pPOM OTIIOPHUM Ha TOILIOTY - YKHUIlaMa OJf MHBapa (Jierypa
Ni u Fe). OcHOBHA Mepema Cy BpIlleHA 1904. TOIMHE HA YeTUpH 6ase, IPOCEYHE IyKUHE
oz oko ret kustomerapa: I[lapahuncka, Herotuncka, Bpamcka u Jlosuuuka. IIpe u mocite
Mepema CBaKe OCHOBE, JKulle cy yropeljuBane y Beorpazy, a iuxoBe Jy:kuHe cy yrnopehu-
BaHe U NIPWJINKOM Mepema Ha TEPEHCKUM KoMIlapaTopuma (zBa cryba - IocTospa Ha yza-
JbEHOCTH 071 24 M). JTo 1906. roZiiHE YCIIOCTaB/beHA je TpuronomMmerpujcka mpexa I, IT u I11
pena (YKymHO OKO 1.000 Tayaka), Koja je mMajia 4yak 4eTHpU 0aze MepeHe WHBAPCKUM
JKHIIaMa, Koje cy Ouile moBe3aHe Ha Mpexy Oeuxor BI'Tl. TauHOCT Mepema JyKUHE je
6m1a 60spa 07 1:1.000.000, a CpeAba IPelIKka H3MepPEHOT YIJIa, U3pavdyHaTa U3 rpemaka
3aTBapama TpPOYIJIOBA, M3HOcWIA je 0.66". lo IIpBor GasikaHCKOr paTa 1912. TOAMHE
BpIIEHA Cy U ACTPOHOMCKA Mepea Ha TPUAECET TPUTOHOMETDPH]CKHX TadyaKa, OCMUIILIbEe-
HUX J]a 33710BOJbe He caMo IOTpeOy peAyKIyje U HUBeJIAlje Te0JeTCKUX Meperma Beh u
Jla YKaKy Ha 3aImuc reouzia Ha teputopuju CpOuje y BpeMeHy 710 1906. a aCTPOHOMCKUM
MepemuMa 10 1912. roguHe (Ci1. 2, y eHrJIeckoM Tekery Figure 2, cTp. 455). Y ToM Bpeme-
Hy je buyia y BpXy Haj60JbUX €BPOIICKUX TPHAHTYIANMja, a I'eodusmuka yauja (MGGU) je
TeK 1922. Ipenopy4yusia Ha KoHrpecy y Pumy tpuanrynanujy Kpassesune CpoOuje, koja je
ypahena o npojexry Creana I1. Bormkosuha 1 6mia je He caMo IIPBa CPIICKA TPHAHTY-
Jargja Beh u IpBa Kojy je jezian 6aJKaHCKU Hapo7, ypaauo caM, 6e3 moMohwu criospa.

On 1905. TOIMHE, KaJ1a je HallpaB/beHa Be3a ca HUBEJIMAHCKOM MpekoM 6eukor BI'M
(om xama ce Bucuue y Cpouju pauyHajy y OAHOCY Ha CpeEbi HUBO Ja/[PAaHCKOT, a He BHUIIIE
IIpHOT MOpa), HUBEJIUPAHO je OKO 1.300 KM, ca TauHoIhy 60/50M 071 1 MM/KM. JInHU]je 3a
HUBEJINCAE Cy IIPE/ICTAB/bAJIE HU3 BUCHHCKUX PA3JIMKA OUUTAHUIX IOCMATPAkheM CTPUK-
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THO HUBEJIMCAHOT MHCTPYMEHTa - HUBEJALUjOM /0 MUJIHUMeTapcKe Iojiejie BEPTUKATHO
ITOCTAB/bEHIX HUBEIAIMOHUX JIETBUIIA H3MeD)y KOjHX je MHCTPYMEHT 610 IO3UIIMOHUPAH.
ITpunukoM HUBeIHcama IO0JIA3WIO Ce Off UYBPCTO CTAaOMIN30BAaHUX BUCHHCKHX Tadaka -
HUBEJIAIMOHUX MapKepa, a CBaKa HHUBeJIAIMOHA INUIKA Ce, HAKOH 3aBpIIeTKa jeJHOT
Mepema, OKpeTajia OKO CBOje Oce Ha TBO3/IEHOj MO/JIO3U — (HUBEJIAIMOHO] OJJIO3H) U
TIOHOBO YUTAJIa Ka/la ce MHCTPYMEHT [TIOMEPHO UCIIPe/ He, 0K ce IIUIKA Koja ce Hala3u-
Jla u3a HUBeJIMaHa, IpebadeHa HCIIpes Hbera, U Tako, A0 Apyror pernepa. Ha oBaj HauuH
HUBEJIMCAHO je Ha Xuwbajle kuiaoMerapa y Cpouju, anu u JyrocyiaBuju, a MeTosia reome-
TPUjCKOT HUBEJIMAaHa CMaTpa Cce HajTAYHUjUM METOJIOM Yy TeO/Ie3Uju. JeuHHU 030M/bHU)U
HeZlocTaTak HUBesMaHcKe Mpexxe KpaspeBune CpOuje 61O je TO IITO Cy HHUBeJIMaHCKA
Mepemba obpaljena 6e3 yopaama rpaBuUTaIdje Ay:K HUBEJIMAHCKUX JINHUja, YUME je 3aHe-
MapeH CTBapHU yTHIaj GUBWIKOT 110Jba, IUIAHETe 3eM/be Ha M3payyHaTe allCOIyTHE BU-
cuHe peliepa. [lesa Mperka ce 3acHUBAIA HA ayCTPOYTapCKOj BUCHHCKO] MPEKHU €A jeZTHOM
TAYHO ofipel)eHOM BHCHHCKOM Pa3jIMKOM Ha CTapOM JKeJIe3HUYKOM MocTy mnpeko Cage,
KOJI, IaHAIIhe JKeJle3HUUKe craHule Beorpazn. Kao u Tpuronomerpujcka Mpeka, HUBEJI-
MaHCKa Mpeska je moryirhaBaHa ybauBameM JIMHUja HA MambeM pacTojamby. Iy JTuHUja
3a HUBEJINCAE, OIIEPATEPH CYy MEPWIN Mamke IPENU3HOM OIPEMOM H jeAHOCTaBHUjUM
MeTOZIOM HETO y MpeXKU IPBOT pezia. HuBeMaHCcKa Mperka je MOTIIYHO pa3MOHTHPAaHa TeK
nocsie Jlpyror cBetckor para. [Topesr HaBeZieHUX pazioBa, ['eorpadcko ofiesbeme je 10 1912.
TOZIMHE YCIIOCTABUJIO YIOPeluBau 3a MHBaPCKe JKHUIle, U3BPIINIO OCHOBHA U [TOJIUTOHAJI-
Ha Mepema 3a notpebe Katacrpa rpajaa beorpaza, 3ajemno ca 6eukum BI'U mpemepuio
cmuB JIpune (og Masor 3BopHuKa a0 yurha). ToguHe 1905., Ha 3axTeB Kartacrapckor
onbopa MunucrapcrBa ¢puHancuja, ['eorpadcko ofepeme je Aano 3Ha4yajaH AOMPUHOC
cTBapamy 6eorpajicKor KaTactpa. IIpojeKToBaHa je rpajicka TPUTOHOMETPHjCKa Mpeska, a
Mepema cy BpieHa momohy /iBe 6ase ca :kumamMa of HHBapa.

BaxHO je HarsiacuTH a cy mosioBuHe XIX. BeKa 10 QO-UX FOJJUHA 20. BeKa, XOPU30H-
TaJIHA ¥ BEPTUKAJHA IIPeMepHa OCHOBA YCIIOCTaBJbaHEe U OAPKaBaHE OBOjeHO. XOPHU30H-
TaJHa OCHOBA, Y BUAY MpEeXKe TPUTOHOMETPHCKUX Tadaka, YCIOCTaBJ/bEHA j€ METOLOM
TPHAHTYJIALK]e, TOK je BUCHMHCKA OCHOBA, Y BUAY HUBEJANOHUX JINHUjA U3Mel)y BUCHH-
CKHX 03HAaKa - pelepa, yCIiocTaB/beHa METOIOM reOMeTpUjcKe HuBesanuje. Tpuronome-
TpHUjCcKa HUBeEJIAIHja IPUMEEHA je y /IeJIOBUMA 3eMJbe TJIE je TEPEH CTPM U HCIIpecelaH,
a BUCHHCKE Pa3JIuKe Cy 7o0HMjeHe Ha OCHOBY H3MepPEHUX BEPTUKAIHIX YIJIOBA U TO3HATUX
(mpopauyHatyx) pacrtojama Tadaka. OBUM MeTOZOM ozapehHBaHe Cy BUCHHE TPUTOHOMeE-
TPHUjCKUX TayaKa Ha IVIAHMHCKUIM BPXOBHMA WJIU IPKBEHUM TOPH-EBUMA.

Tonozpagcka deaamnocm Kpavesumne CXC (Jyzocaasuje)

Y HOBOHACTAJIOj JP3KaBHU, CYIITHHCKY IPEAYCIOB 33 PEeaIN3alijy CBUX TOMOrpadCKux u
kapTorpadCKux pazioBa OMJIO je cTBaparbe jeJUHCTBEHE I'e0/IeTCKE OCHOBE 32 Te0JETCKE U
Zpyre pazose. Jla 61 ce TO IOCTUIJIO, U3BPIIEHO je MPOLINPEhe IPeApaTHE CPIICKe TPU-
aHTyJIanyje IPBOT, APYror U Tpeher pesia Ha jyT Tako Aa ce obyxBaTe cBe Tepuropuje Jyro-
c1aBUje HA KojuMa Huje 6mito Tonorpadcekux pagosa. TOkOM HacTaBKa pasia, HacieheHy
aycTpoyrapcKy Mpexxy Tpebaso je JOIyHUTH, IPEPASUTH U MoJepHIu30BaTu. KpaseBuHa
CXC je o 1918. ronuHe umasa net myta Behy Teputopujy og Cpouje. JloHeceHe Cy OJIyKe
Jla ce HampaBu Tomorpadcka KapTa pasMepe 1:100.000 (ca eKBUJUCTAHIIOM O 20 M) 3a
HOBe NOTpebe U 3aT0, /]a Ce IPOAYKU IIpeipaTHA CPIICKA TPUAHTYJIANMja U FheHO IPern3-
HO HUBEJIUCAIhe Ha jyT U JyTOUCTOK A0 mozapy4vja Hosor I1azapa, Cannraka, Kocosa u Me-
toxuje, LipHe T'ope u Makenonuje (Ci. 3, y eHrieckoM tekcty Figure 3, cTp. 457). Lwsb je
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6uo /a ce HallpaBU MaTeMaTH4YKa OCHOBA U3 KOje ce MO)Ke HM3BPIIUTH CaBPEMEHO TOIIO-
rpadcko CHUMame y pa3Mepu 1:50.000, a 3aTUM Ce MOTY PaJUTH JIUCTOBU KapTe Of
1:100.000. OcTasie IOKpajuHe, JI0 Taza y cacTaBy Aycrpoyrapcke MoHapxuje (CioBeHHja,
Xpsarcka, CinaBonuja, Janmanuja u BocHa u XeplierosuHa), umMaje cy MaTeMaTHUKY
OCHOBY KOjy je ycranoBuo beuku BI'U. Ha ¥0j cy ce 3acHUBaIM U IPepaTHH TOmorpad-
cku pagosu y Cpbuju, Koju cy rapaHToBajIu KapTorpadcky KOHTUHYUTET HA TEPUTOPUjU
HOBOCTBODeHe Jip;kaBe. PasioBr Ha cTBapamy reozercke 6ase Ha Teputoprju Hosor ITasza-
pa, Canniaka, Kocosa u Metoxuje, Makenonuje u Lipae I'ope cy oTmiouesu 1920. rofiuxe,
ca IIpeipaTHUM Ka/IpOBUMA JIOIYEEHUM PYCKUM Tororpaduma, Koju cy HakOH oKTobap-
CKe peBosynyje mpuMJbeHH y BojHoreorpadcku unctutyt (Radojcic¢ et al. 2022). Iocie
JIeJIUMUYHE pecraypanuje Tpuanrynanuje Cpouje u3 1913. roiuHe, Yuje Cy MHOTE TauKe
VHUIIITEHE Y pary, Tpuadryaanyja I, IT u III pexa je mpomiupeHa Ha jyr, mpeMa IPOjeKTy
u3 1914. /1o 1924. ronuHe BI'U je cTBOpUO jeAMHCTBEHY TPUTOHOMETPU]CKY MPEKY IIPBOT,
napyror u Tpeher pepa. eHepanHa AMpeKIirja 3a KaTacTap je OBY MPeXKY OIpeMuIa Tay-
KaMa HIDKeT pefia ¥ Off IBbHX 3aIouesia JieTa/JbHU KaTacTapeku npemep Cpouje.

Paj Ha HUBEJIMAHCKOj MPeKU HOBOHACTAJIE APIKABE OZ[BUja0 ce YIOPEZO ca PaZoM Ha
TPUTOHOMETPHU]jCKOj Mpesku. Ha I11e10j TEpUTOPUjU YCIIOCTABJhbEHA je MPEeXka IPEIU3HOT
HUBeJIMaHa, KOja Ce CacTojasia Off 3aTBOPEHUX IIOJINTOHA YKYIIHE JIyKUHE 0KO 5.600 K-
JIoMeTapa, y KojiuMa Cy BpIIeHa BOCTPAaHA Mepema, ca Zeiss HIBejlaMa U JIETBHIIAMA ca
TO/IeJIOM Ha WHBAp Tpanu. [IOCTHTHYTA je BHCOKA TAYHOCT Mepema, 60sba 0] 1 MM/KM.
OBa Mpeska je Ha BHILIE MeCTa II0OBe3aHa €a HUBEJIMAHCKUM PA/IOBHMa CyCEAHHX 3eMasba.
Ha ocnoBy Bese ca Byrapckom mpBu myT je yrBpheHa pasnuka uaMel)y cpefrher HUBOA
IIpHoTr MOpa (Ha KOMe je 3acHOBaHa Oyrapcka HUBeJIAIHja) U CPpeAher HUBOA JaJipaHCKOT
Mopa (Ha KOMe Cy ce 3aCHUBaJIM HUBEJIMAHCKU PA/IOBH y IieHTpasiHoM Aeiny Espomne). Ha
vHunujaTuBy reHepasa CreBana Bomrkosuha, I'puu ¢y mpouIupuin jyrocioBeHCKH Ipe-
Mep, KOjU je IOBEe/IeH /10 IhUXOBUX TPAHUIA, IIPEKO cBoje Teputopuje no CosmyHa - Erej-
CKOT MOpa. YIIOPeJ[0 ¢a TPUTOHOMETPHjCKUM ¥ HUBEJIMAHCKUM Pal0BUMa 3aII0YeT je pas
Ha Tonorpadckom npemepy. TonorpadckuM CHUMakeM Hajipe cy ooyxpaheHe TepuTopu-
je Cpbuje, Lipue I'ope u MakenoHuje (MOBPIIMHE OKO 110.000 KM2), y pa3Mepu 1:50.000,
ca M30XUIICaMa Ca EKBUAMCTAHIIOM Off 20M. CHUMambe je 00aBJbeHO Y MOJTHEAAPCKO] IPO-
jeknuju rpadpuuko-TaxumerpujckoM meronoM. Tonorpadceku npemep Cpouje, lipae T'ope
u MaxkezioHUje Yy pa3MepH 1:50.000 je peasn30BaH off 1920. 10 1928. Tonorpadceku mpe-
Mep je 3aBpIIeH 1928. roguHe 3axBasbyjyhu aHrakoBamwy Beher 6poja Tororpada. Kana je
3aBpIIeH HAJXUTHUJU [10CA0 HA TOHMOrpadCKOM IPEeMepPY CPIICKUX TEPUTODPH]jA, TEIKUIITE
rocsia je mpe6avueHo Ha MMOKpajuHe Koje cy 70 1918. roauHe Ouiie y cacTaBy AycTpoyrapcke
moHapxuje. Ha Tum teputopujama je 1o 1918. ronune 6euku BI'U Bpimo mpemep 3eM-
JBUINTA ¥ Pa3MepH 1:25.000, HA OCHOBY Yera je U37aBao JINCTOBE KapTe of 1:75.000. Ha-
KOH IIITO Cy IOCTUTHYTA IIPBA CHUMAamha Off 1:25.000, OJJIyIEHO je Aa ce He IIOYHE ca CHU-
MareM TePUTOPHja Ha HCTOKY U jyTy 3eMJbe, Beh /1a ce peBUAMpA IUXOB CaJIpPKaj, IMpeT-
XOZHO CMameH Ha 1:50,000. PeBu3snja cazsip:xaja y pasmMepu 1:50.000 3HA4YajHO je yOp3asa
pPazioBe Ha HPUXOBOj peayu3anuju of 1929. 10 1933. I'eomeTcky pasioBu cy 06aB/bEHH Tpa-
(pUIKO-TAaXUMETPHjCKOM METOZIOM, T€0JIETCKOM TabJIHIOM U JIEHUpPOM. TuM pasoBuMa
KOjH Cy 3aBpIIIeHU 1933. To/IuHe U3MepeHa je 1esia Teputopuja KpasreBute Jyrociaeuje,
YHMe Cy CTBOPEHH YCJIOBHU Jla Ce 3eMJba Y IOTIIYHOCTH IIPEJCTAaBU €A KAapTOM y pa3Mepu
1:100.000. T'oguHe 1934. BojHOreorpadcky MHCTUTYT je 3amoyeo paj, Ha TOmorpadcKoM
TpeMepaBarby 3eMJbe y pa3zMepH 1:25.000 y ayc-Kpureposoj npojekiuju. Tomorpadcko
CHUMame je m04esio rpaduIKOM TaXUMETPHjCKOM METOJIOM, a Of 1936. TOJIUHE YIIOPe0
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ca GoTOrpaMeTpPHjCKOM METOJIOM Y IUIAHHHCKUM ainnckuM obiactuma (Cii. 4, y eHrye-
ckoMm Tekcty Figure. 4, ctp. 458). Ha ocHoOBy Tor mpemepa ypahena cy 222 nucra Tomo-
rpadcke kapre KpasseBure Jyrociasuje y pasMepH 1:25.000.

Tonozpagcka deaamnocm nocae /[pyzo2 ceemckoz pama

Teorpadcku UHCTUTYT JyrocaoBeHCcKe HapoaHe apMmuje (kacHuje BI'U) mokpeHyo je mpBe
pazioBe Ha TPUTOHOMETPHjCKOj MPeKU IIPBOT pefia y npumopjy Lipae I'ope 1946. roaune.
VYcranoBa je 70 1948. roguHe 3aBpIIKIA KOMIUIETHY TPUTOHOMETPHJCKY MPEXY IIPBOT
pena. HakHazmHy pajioBu 07 1947. 10 1951. ¢y OUIU yCMepeHH Ha JoIymhaBame Mpexa II u
III pena. Ox 1952. 10 1966. TOoAMHE, OOHOBJHEHO je MpeKo 8.000 Tayaka, a CTabUIN30BAHO
je momaTHUX 20.000, HOBHX TpUTOHOMeTpHjckux Tauaka III u IV pesma. Mehy nomenytum,
HaIpaB/beHHU Cy IUIAHOBU 34 Pa3BOj HOBE aCTPOHOMCKO-TEOJIETCKe MpeKe y3 KOMILIETH-
pame TPUTOHOMETPHUjCKe Mpeske MPBOT pena. Ilusb je 6uo fa ce mpeska I pea MosgepHU3Yy-
je y actporeozieTcky Mpeky ca noehanom npenusHouihy y reorpadckoM Mo3UIIHOHUPA-
By, NPABUIHOM OPHjEHTAI[HjOM, BHCOKOM YHYTPAIIEHOM NpEenu3HOHmIy U KOH3UCTEH-
THOM cKasioM. TepeHCKH paji 32 OBy aCTPOHOMCKO TeOZIeTCKYy MpeXKy 3alodeT je 1953.
TOAMHE W HACTaBJ/beH JI0 1973. TroAuHe, y Oinckoj capanmu ca CaBe3HOM Tre0feTCKOM
yrpasoMm. 1o 1974. BI'U je ocTBapro 3Ha4ajHU HAINPEJAK y Pa3BOjy HOBE aCTPOHOMCKO-
TeOZIETCKE MperKe. YCIIOCTaBJ/hEHO je 11 HOBUX 0a3a u Ga3HUX Mpeka, 0OHOBJHEHO 0caM
CTapUX U YCIOCTaBWbeHO 38 JlamiacoBux U 77 FeONAHUX Tadaka. [lopes Tora, U3BpIieHa
Cy KOHTpOJIHA Mepema 0a3HHX Mpexka moMohy eslekTpoHckux aabuHoMmepa. (Ci. 5, y
eHrJIecKoM Tekcty Figure 5, ¢Tp. 459).

IIpuMapHa HUBEJIMAaHCKAa MpeXa y JyrocjaBuju IpeTpIiesia je 3HauajHa orrreherba
TOKOM JIpyror CBETCKOT para, a Ha HEKUM mpaBiuMa ourrehena je u 10 70%. Pexon-
CTPYKI[Hja je movesia 1946. ToANHe, IPH YeMy Cy HEKe TpaBep3e IOHOBO u3rpaljeHe u HOBa
Mepema HHTerpucana ca nocrojehum. 'oguse 1948. mpuMapHa HUBEJIMAaHCKA MpeXKa je
IIpENMEHOBAaHA Y MPEKy HUBEJIMaHA BUCOKe IIPEI3HOCTH U HACTABJbEH je PaJ Ha HEHO]
JIOIYHU U a)Kypupamy. Tek oz 1954. 10 1955. TOAHE HUBEJIMAHCKa MperKa je Ipelia Ha
yHampe/| IUIAHUPAHU U CHCTEMATCKH paj, [AEeJUMUYHO IOJ yTUIajeM MeljyHapomHux
npenopyka. IIpumapHu penep je ycmocraBibeH y Marsajy Ha TeoJIOIIKH U CEeM3MHUYKH
crabunHoM TepeHy. Mamel)y 1961. u 1963. OBaj perep je 610 moBe3aH ca MepaynMa IUIH-
Me u oceke y Crututy u JlyopoBHUKy. HakoH Tora, oz 1963. 10 1966. ToAMHE, BPIIEHO je
BHCOKO TPELH3HO HUBEJIWpame AyXK jafpaHcke obase, moBe3yjyhu 1ummMme u oceke y
Kompy, PoBumy, Bakpy, Ciututy, /IyopoBHuky u Bapy. Tokom 1968. 1 1969. rovHe, Ha-
KOH PEKOTHOCIIUPArba TePeHa U Ie0IeTCKO-Te0JIONIKUX MIPOoLeHa, u3paheHu cy miaHoBu
3a HOBY Mpexy (opyru HuBesMaH Bucoke mpenusHoctu COPJ). HoBa mepema 3anmouera
Cy 1970. TOAWHE U 3aBpIIIeHAa Cy Ha CBUM IIpaBI[UMa JI0 Kpaja 1973. roguHe. ExcriepumeH-
TayHu nosuroH BI'U je pojeKTOBaH U YCIOCTAaBJbEH Y IEPUOLY Of 1989. 0 1990. roguHe
Kako OW ce CTBOpWJIA OCHOBA 3a OfpeljuBarbe MPEN3HOCTU U OLEHhUBAhE TAYHOCTU BU-
COKOIIPEIN3He TeOZETCKe Meperma. HeKoIWKOo KWioMeTapa CeBepOMCTOYHO Off 3rpasie
Bojuoreorpadckor uHeruTyTa, N3Mel)y ACTpOHOMCKe orcepBaropuje Ha 3Be3iapu u Ma-
Hactupa Ceeror Credana y cemy Crannu usabpaHno je ocam tadaka (Ci. 6, y eHIJIECKOM
Tekcty Figure 6, ctp. 460). CBe Tauke cy cTabwinzoBaHe cTyboBHMMa ca ypehajuma 3a
LIEHTPHUPAakhe UCTOT TUIIA Kao U cTy0oBH OCHOBHOT cTaHZapaa Bojcke y KoBuny. Camo Ha
tauku EPVGI 1, Koja ce HaJla3u Ha BUCOKOM TOPEbY ACTPOHOMCKE OIICEpBaToOpHje, Ouia je
mocrojeha KoJIoHA 3a aCTPOHOMCKA Mepera U OcMaTpama, Kojoj je momart ypehaj 3a nen-
Tpupame. Hajseha ygamenoct Ha EPVGI koja ce MOxKe U3MEPHUTH €JIEKTPOOITHYKIM
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JaJbBHOMepaMa je 5,2 KM, a Hajkpaha 1,6 KM; MakCHMa/IHa BUCHHCKA Pa3jIHKa je 123 M.
TokoMm 1990. u 1991. rogute Ha EPVGI (ckpaheHura koja ce KOPUCTH y T€OETCKUM pa-
noBuMa y Cpbuju u o3HauaBa "EJIEKTPOHCKU IJIAHOBU Yy Teoie3Uju U MH@OpMATHIN .
Oga ckpaheHn1a ce KOPUCTH 32 CHCTEM €JIEKTPOHCKOT BOljelba 1 apXUBHUPAha FeOJIETCKUX
mojiaTaka, yK/pydyjyhu karacrapcke moziaTke, IUTAHOBe Iapliesie, TeOZIETCKE CHHUMKE U
cnuyHo. OBaj cucteM omoryhaBa JIaKIIN NPUCTYI U YIIPaBJbakbe Te0eTCKUM HHbOpMa-
nyjama, Kao ¥ BUXOBO JIeJbelbe U3Mel)y pasInuuTHX HHCTUTYIHja U CTpydbaka y oba-
CTH Teojie3Hje U IIPOCTOPHOTI IUIaHUpama) Cy BpIleHa OpOjHA M Pa3HOBPCHA IeojieTcKa
Mepema. TokoM 1990. roguHe usBpinena cy npsa I'TIC mepewma y Cpouju (EPVGI90 kam-
mama). [lopen oBux Mepemwa, Ha EPVGI cy BpIeHe u Ay:KUHE U XOPU30HTAJHU YIJIOBH,
HCTOBPEMEHA IOCMATpara 3eHUTHHX PACTOjalba M OfipeljuBame BHCUHCKUX PA3jKa. Y
oBoM mepuony BI'M je umao gecer cranzapaa y obJacTu AyKUHe U yIiia y paBHU. [lopen
nassuHOMepa tina Mikrometar ME5000 (Sobié, 1953), TpHMapHOT CTAHAAPAA 32 AYKHUHY
u yrao y Kosuny u gassuaomep Wild DI3000 ca MepHOM HeCcUTypHOITNY 0 = 3 MM + 1
mM/kM, Teogoaut Wild T2, Wild Na 2, cranmapa 3a KpaTke Ay»KHHE - MHBAp JICHUP
IIBajI[apCKe MTPOU3BO/[bE, KA0 U UETHPU OTBOPEHA eTayioHA (IIOJUTOHA) y OJIU3UHHU 3rpa-
Jie BI'M: MOJIUIOH XOPU30HTAIHUX YIVIOBA Y PaBHU, IIOJINTOH BePTUKAJHUX YIJIOBA Y PaB-
HU, TIOJIUTOH HUBEJINPHE JINHY]€e U [TOJIUTOH 32 BUCUHCKE Pa3JIHKe.

Tonozpagpcka deaamuocm Hakon pacnada COPJ (1992-2024.)

Hocunan Tonorpadckux pagoBa y To Bpeme je 6mio 'eozercko onebere BI'U koje je
HU3BOJWJIO CBE BPCTE TEPEHCKUX PaZioBa M3 00JIACTHU NMPENU3HUX MepPEemba, TeONETCKUX
mpeMepa | JIeJTUMUYHO reopu3nUKuX Mepema. [onune 1998. (ox 3. jyHa A0 2. jyna),
Ha 3axTeB YmupaBe 3a apTusbepujy, BI'I je ycmocraBuo I'IIC okBUp 1OJ HA3UBOM
Aptussepujcka T'TIC mpexa (ATTICM). Tpe6ano je ma ce omoryhu HeCMeTaHO KO-
punrheme I'TIC TexHOIOTH]€E, IIpe cBEra y BojHe cBpxe. BTU je 2002. TroAuHe yu4ecTBO-
Bao y peasusanuju npojekra ca PI'3 (Pemy6inuyKu reoJIeTCKu 3aBo), y uspagau Cpi-
cke pedepentHe mpexke (CPE®). [Tog pyKOBOACTBOM U HAJ30pOM CTpyumaka BI'U,
Mepema cy u3BpleHa Ha 258 Ttauaka (30,7% ox ykynHor 6poja CPE® Tauaka) 3a 29
paanux gaHa (oz 23. jysia g0 28. aBrycra 2002. roiuHe). Mepema cy BpIlleHa ca ocam
MPHUjeMHHKA, a /iBa cy Ouia y pe3epBu.

CBake ronuse y KoBuHy ce 06aB/pa0 paj, Ha OCHOBHOM BOJHOM CTaHZapAy, KOju je
Tpajao Tpu Hexesbe (posiehe wiau jeceH). Meroza pasa Koja ce IpUMemyje je HAeHTUIHA
TIOCTYIIMA OIIUCAHUM paHuje. IIpBu opraHusanuonu nmpobyieMu y Be3u ca pasom Ha EIT
BI'M1 Hacranu cy 1992. roguHe (mpe cBera 36or ¢dunHancuja). TepeHCKa Mepema HHCY
BpIIIEHA Y TOj WJIN HApeQHUM roArHaMa. Tek 1994. roJ{uHe JOILIO je 10 KOHCOJIHAAIHje,
obesIe’KeHNX KaMIIalkOM ITPENM3HOT HUBEJINCAha KOja je KOPHCTUIIA JIBe BPCTE MpeIu3-
HUX HUBJIUpA. Ilopes Tora, Ha MPAaKTUYHUM BekOaMa y OBOM IEPHOAY YIECTBOBAIH Cy U
KaJIeTU 47. Kjace reofieTcke ciryxkOe. IIoyeTHH pe3ysiTaTH IpUjeMa cUrHajaa u obpasne
I'TIC mpeske, ykpydyjyhu mpopadyH napamerapa tpanchopmManyje usmely Hannonaraor
KOOpAMHATHOT crucreMa u CBeTcKor reozieTckor cucrema 1984 (WGS 84), nocturuyTu cy
Ha eKCIEPUMEHTAIHOM IToINroHy BojHoreorpadcekor nncruryra. I[Tocse 1999. ronuse, u3
00jEKTUBHUX Pa3Jjiora, OBOM IIOJIUTOHY je MOCBeheHO Mambe MaXKie Hero IITo je Ouiro
norpebHO u onmpasaano. Mehjyruwm, cBake rogune [lnanom paga BI'U npexsuljeH je 3ama-
TaK Mamer 00MMa KOju oipa3yMeBa 00MIa3aK IOJIMTOHA U MONPABKY 300T MamkUX IIOMe-
pama cryboBa. KpajeM 1990-uX, y OKBUPY UMILIEMEHTAIMje Me))yHApOAHUX CTaHAAD/A,
Cage3Ha ympaBa 3a KOHTpoJty jetera (CYKJI) Mmopasa je mocreneHo fa npele ca kracud-
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HOT HaBUTALMOHOT CHCTEMA Ha CATeJIUTCKy HaBurauwujy, kopucrehu I'TIC mpujeMHUKe.
BT'U je ycmocTaBuo reofieTcky 6asy u oapeljeHe mo3uiiyje mIoBuI0eHNUX perepa Ha 31a-
THOOPY U 3/1aTapy, Kao U Ha BOjHOM aepoipoMy y KoBuHy.

¥V HapenHOM IIepHO/ly HACTaB/bEHU CY Te0JIeTCKU PaJIOBH, IIpe CBETa y JIOMeHY IIpe-
LU3HUX Mepema, leoIeTCKUX IpeMepa U JeJTUMUYHO reopU3NIKUX Mepema. BojHoreo-
rpad)cKu MHCTUTYT je U3BOJUO PaZioBe Ha obesiexkaBamy, T€OETCKOM YTBphuBamy U
o/ip>KaBamwy JIMHUje ApkaBHe rpaHune ayx rpaHune CPJ (Culll) u cycemHux apkaBa
cBe /10 2007. ropuHe. Taza je HaZIEXKHOCT 32 OBY BPCTY PaZioBa, HA OCHOBY HOBOT 3aKo-
Ha o KaTactpy. IIpemep, je mpeHeT Peny6iauukoMm reoserckoM 3aBofy. TokoM OBOT Iie-
puoaa, BT'H je xopuicTuo yTBpheHu pedepeHTHH CHCTEM 3a BEJTUKE IyKUHE U YIJIOBE Y
KoBuHYy u mpersiefjao IoMeHyTa MepuiIa, Kao U OpojHe U Pa3HOBPCHE Mepaue Jy:KHHE U
VIJIOBA ¥ YIIOTPeOU ¥ BOJCIIM M Y Malb0j MePH, Y IUBUIIHOM cekTopy. Kanubparuja 6aze
Ha TepeHy ce 00aBJba CBaKe TOAMHE, a IPUMapHA 3HaUYajHa KAJIUOpaIuja Iy>KiuHe U yrjia
ce o7iBuja Ha aepogpomy KoBuH. TepeHCKH paji ce U3BOAM y MpoJiehe WIH jeceH U Tpaje
OKO Tpu HeJlesbe. Ha mpumapHoOM cTaHzapzy ,KoBUH” BpIIN ce U IperJies JaJbuHOMepa
u I'TIC mpujeMHHKa KOju ce Kopucre y BojHoreorpadckoM HMHCTHUTYTY W CHCTEMY
oznbpaHe. I'opuime ce BpIIU U TepeHCKa Oakaapeme - CeKYHJIJapHU €TaJIOH JY)KUHEe U
yria Ha aepogpomy JlaljeBiu. CBa MepHa ompeMa Koja ce kopuctu y BI'U kinacuduko-
BaHA je Ha eTasioHe (MpUMapHe, CEKyHAApHE W pajHe), ,,b” Mepuia (mapameTrpe Koju
YTUYYy Ha MepeHy BpeaHocT GU3MUYKUX BeaudwHa) U ,I1” mepuia (koju ce Kopucre y
TpoIiecy MPOU3BO/IbE, OJTHOCHO Ka0 Pe3epBa MepHe OlpeMe). 3a BOjHY yIOTpeby MmMOCTO-
je Mepe 3a Iy:KWUHY U yrao y paBHH, 3a Koje BojHoreorpad)ckvi MHCTUTYT PEJIOBHO KOH-
TPOJINIIIE U OZPKaBa CeKyHZapHe eTaJIOHEe 3a AYKHHY U yIrao, eJIeKTPOHCKe, eJIeKTPO-
ONTHYKE U JIACEPCKE JaJbHOMEpPE, TeOZ0JINTe, HUBEJIeTe, MEPHE JIeTBe, MEPHE TPaKe,
Bare, JemUpe, TOHUOMETDPH, aPTU/bEPHjCKe IIeCTape, apeoJoNIKe TeOL0IUTe, TaxmuMe-
Tpe W TaXUMETPHjCKe IIUIMKe. Y BPEMEHCKUM HHTEpPBAJINMA O JABE TOJUHE BPIIH CE
reoMarHeTHO CHUMarhe KOMIIEH3AI[HOHUX MOBPIINHA HA BOjHUM aepogpomuma Jlahes-
uu, Hum u Barajauia u B3 ,Moma CrauojioBuh®.

HoBu koHmenTt mapajzie reorornorpadCckor MaTepujajia je 3aCHOBAaH HA HEKOJIMKO
OCHOBHUX IIOCTYJIaTa U T€HEPATHO Ce MOKe TPYIUCATH ¥ TP CETMEHTA: OIIpeMa, IIpIMeHa
HOBUX Te0ZIeTCKO-KapTorpadckux pemiema u u3paga GTM (reofieTcko TeXHUYKA MepEHha)
V OKpyXKemy IleHTpanHe reo/rororpadcke 6ase mozmaraka (CGTBP). HoBa reomercko-
kaprorpadcka penrema HacTasaa cy Kao pe3yarar npahema u npuMeHe craHzapza y obsa-
CTH IPOU3BOAILE reotororpadcekor Matepujaia. Ypahene cy cBe HeonmxofHe aHAIU3e U
HUCIUTAHU pejieBaHTHU (pakTopu u3 cucreMa onopane. Ha ocHOBY Tora 3amouera je uspa-
Jla HOBUX T'e0ZIeTCKO-KapTorpadCKUX pelema Koja ce ogHoce Ha pa3MepHe cepuje TK u
IITK; 6uTHN MaTeMaTUYKH eJleMeHTH; (HopMaT U OpHjeHTalHja JINCTA; I0/ieJ1a Ha JIUCTO-
Be ¥ HOMEHKJIATYpY; IUCMO; CTEIIeH TajHOCTH; Ca/IpXKaj BaH OKBUpA U 60j. BepudrkoBana
Cy TIpeAJIOKeHa pellerba, a MUHUCTAP oAbpaHe je 20. OKToOpa 2014. TOAUHE MOTIIHCA0
Onyky o yBohjery HOBHX reofieTcKo-kaprorpadcekux pemema. Cepuja pasmepa TK u
IITK - Ha ocHOBy HaBezieHe O7uIyKe, OCHOBHE KapTe y MuHHCTapcTBy oz10paHe u Bojeru
Cpbuje cy TK25, TK50, TK100, TK250, IITK500 1 MKC1000. MaTeMaTH4YKK €JIEMEHTH
ocHOBHUX Kapata y MO u BC 3acHoBanu cy Ha crauzapay STANAG 2211, ca ciegehum
pedepennama: pedepeHTHH KOOpAWHATHU cucTeM - CBETCKU TeOJIeTCKU cucTeM 1984
(WGS84); xaprorpadcka mpojeknuja 3a TK je mompeuna MepkaTtopoBa HpojeKIuja y
YTM cucremy (30Ha of 6° - 34. 3oHa - T, TuHEapHU MOAYJI 0,9996), a 3a IITK u MKC
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JlambGepToBa KOHGOPMHA KOHyCHA IpOjeKI[Hja ca JiBe CTAaHAADZHE Iapaseye; KOOPAU-
HaTHa Mpe’ka Ha OCHOBHHUM KapTama feduHucana je mpema MGRS.

V KOHIIENTY HOBUX MPUHIUIIA U3PaJie TOIOrpadCKUX Kapara U APYrux reoronorpacg-
CKUX MaTrepujaja, TOnorpadCcKu paZioBU y JOMeHy Tomorpadckor mpemepa JoOWId Cy
HOBHU U3IJIEZ. Y CYLITHHU OBaj PaJi CIPOBOJU ce KOHTHHYHPAHO U obyxBata cieziehe ak-
TUBHOCTH: TEPEHCKa IPHIPeMa IIPOCTOpa Ipe IUIAHUPAHOT aepodOTOrpaMeTpPHjCKOT
cHHUMama (0 MOTpebu TepeH+KaHIleIapuja), TepeHCKa [OMyHa W3JIaCKOM Ha TepeH U
u3paja eaabopara TEPEHCKE JIONyHE.

HicrakHyTH Pe3yJ/ITAaTH CPIICKE BOjHe KapTorpaduje

IIpBa kapTa Hacrasa pagom I'eorpadckor ofesbersa, je Kapra ciausa Jy:xkHe Mopase
pasmepe 1:300.000. OBa kapTa o6jaB/beHa je 1881. rofiiHe 1 HacTaja je HaKOH CPIICKO-
Typckux paTtoBa 1876—1878. roawHe, mporJiallerha HE3aBHUCHOCTH U TEPUTOPUjaTHOT
yBehama 3a 1/3 Kaexxepune Cp6uje. OiMax 1Mo OKOHUYAKY, U IEMOOMIN3AIU)U BOjCKE, 13.
nereMbpa 1878. rogune, Tek hbopMupano ['eorpadcko o/ie/berbe MPUCTYIIIIIO je IPUIIpe-
MaMa 3a OBaj Ba’KaH M CJIOXKEH, &I Y TOM TPEHYTKY 3a BOJCKY M J[P:KaBy BEOMa XHUTaH
3a7laTak — u3pagu TomorpadCcke KapTe Iiejie JpKaBHE TEPUTOPHje y IITO KPYIHHjeM
pasmepy. TakBy kapty Cpbuja HUje uMaa, a motpebe 3a oM, Koje cy OujIe BEJTUKE U Mpe
CTHIIatha HE3aBHCHOCTH, TaJla Cy IOCTAJIe HEOMJIOKHE U HEONXOJHE 3a JaJbU PAa3BOj
Jp>kaBe. Y OKBUpPY MPHUIIPEMa 3a peaynusanujy Tor 3aaTka [eorpadcko onesbeme ce, y
[MOC/IEPATHUM TIPWJIMKAMa, KOje Cy caMe 1o cebu Guiie Telke, MOPaIo CyOYUTH U Ca YH-
WeHuIoM fa y Cpbuju HUje IOCTOjaio TOTOBO HHUKAKBO TEOZETCKO M KapTorpadcko
Hacsehe o 3HaUYaja 3a OBY BPCTY pajioBa — reo/ieTcKa OCHOBA MOTpeOHA 3a IpeMep, Kaziap
ocroco0sbeH 3a IpemMep U Kaprorpadcko o6nkoBambe (I[pTaibe) U YMHOKaBabe KapaTa,
re0JIETCKY WHCTPYMEHTH U OIIPEMa, YaK HU IITaMIIapuja 3a YMHOXKaBarbe Kapara. CBa Ta
¥ MHOTA J[pyra IATakba PEIIeHa Cy 32 BpEMe JBOUIIOTOIUIIIbUX IPUIIPEMa, a 1881. roau-
He, Ka0 CBOjeBPCHU JZI0Ka3 TOTOBOCTU 32 PeaIU3alljy OBOT 33/IaTKa, u3paljeHa je kapra —
CiuB JyxaHe MopaBe — cpeaimu Ji€0, y padMepH 1 : 300.000.

Jpyra Tonorpadcka kapTa y pa3MepH 1:75.000 HacTaIa je Kao pe3ysTar PBOT TOIO-
rpadckor mpemepa 1881- 1892. roxune. Kapra je 3BaHnuyHO HasBaHa I'eHepasmrabHa
kapta KpaspeBune Cpbuje 1:75.000 (Ci1. 1, y eHIyieckoM Tekery Figure. 1, ctp 454). Kapra
je umana 95 sncroBa u paljena je y Kacunu-3oaanep (Cesar Francois Cassini de Thury,
1714-1784) mpojekuuju, y ner 6oja, AumMeH3uja 37x33cm. Ha oBoj kapTu cy reorpadcku
Ha3WBY NPBU IyT OPraHU30BAaHO NMPUKYIUEHH TOKOM TOMOTPadCKOr mpeMepaBarba Ju-
pexTHO Ha TepeHy. ['eorpadcku Ha3UBH Cy JaTH NUPUIUIHUM IMHCMOM Ha OCHOBY KapTe
ciuBa JyxHe Mopase 1:300.000. I'enepanmrabua kapta Kpasbesune Cpouje mocayxuia
je xao ocHOBa 3a U3paAy AeBeT JucToBa I'eHepanHe kapte KpasseBune Cpbuje 1:200.000
(1893) u meBer suctoBa I'enepanue kapte KpameBune Cp6uje 1:250.000 (1894). Teo-
rpadcka Ha3WBU HA THM KapTama Cy HACTaJIM Mpey3uMarbeM M yomiTaBameM ca eHe-
panmrabHe kapre KpasseBune Cpbuje y pasmepu 1:75.000. OBe kapTe cy Ouje CyImTHH-
cku Kaprorpadcku U3BOpH 3a OpojHe TeMaTcKe Kapre Koje je I'eorpadcko onespeme y
OBOM IIepHUO/ly U3pafuio 3a norpebe Bojcke u ApxkaBse.

Hagenene u ipyre kapTe kopuirheHe cy TokoM BayikaHCKHX paToBa off 1910. 10 1912.
rofuHe Y OBOM I€pHOZY, PEBUAUPAHU Cy (JIOMyHEeHN U OOHOBJHEHM) CBU JIEJIOBU KapTe
1:75.000, a I'eorpadcko ozesberbe je cacTaBUIO KapTy pasMepe 1:150.000 3a feo Crape
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Cpb6uje u MakenoHuje. OpUrHHAIN OBUX KapaTa Cy IOKPHUBAIM Ieo paTHHU IyT CpIicke
BOjcKke TOKOM IIpBOT CBETCKOT' U HeHOT IOBJIadera U 00e0HOCHOT IIOBpaTKa Y 3eMJbY.
Ha Kpdy, kacuuje y CosyHy mItTaMmiase cy KapTe ¥ OpOjHU IIJIAHOBH, a II0 NPBU IyT U
HEeKH JIUCTOBU Kapara, Kao IITO je KapTa jyrocI0OBEeHCKUX 3eMasba Y pa3Mepu 1:200.000.
Kapra 1:75.000, moBpeMeHo npuiarohaBaHa, octaja je y GyHKIHjU CKOPO II0JIa BeKa CBE
JIOK HHje 3amemeHa TomorpadckoM KapTom 1:50.000, Kojy je B['U uspaguiio 3a Bpeme
KpaspeBusne Jyrociasuje.

Texcr koju ciequ omucyje pasBoj TomorpadCKuX Kapara pasMepa: 1:25.000,
1:50.000, 1:100.000, 1:200.000 U 1:500.000, Ka0 KapaTa KOje YHHE TPYyIy HUCTAKHYTHUX
npoussoza BI'U oz 3aBpiierka [IpBor cBeTcKor para 1o JaHac.

Tonozpagcka kapma 1:25.000

3a noTpeby uspajie oBe Kapre. 1934. TOAUHE IOYEIIO0 je TOIorpadcKo CHUMAae Yy pa3Mepu
1:25.000, YIVIAaBHOM IIpeMa 3allaJ{HOj U CEBEPHOj Ap:KaBHO] rpaHunu KpaspeBuHe Jyro-
cnaBuje. Ha Hanpruma no6ujeHum ororpaducamem TomorpadCKux OpUTHHANA YIIPTa-
HHU Cy eJIeMeHTU: 00jexTu, xuaporpaduja, yMe U H30XHIICEe, HA OCHOBY KOjHX je cacTaB-
JbeHa KapTa y 'ayc-KpHurepoBoj mpojeKIuju ca MpeKOM KBaJ[paTHUX KUJIOMeTapa. Y Ie-
puoay o7 1934. 10 1940. TOIUHE IIPOU3BEIEHO je 222 JIUCTOBA Ay:KUHE U IUPUHE 7' 30",
Kapra je mrammana Ha odcer MamnHama y et 6oja: xuaporpaduja - II1aBo, MarucTpas-
HH IyTEBH - IPBEHO, U30XUIICE HA 10M - 6pPaoH, IIIyMe - 3eJIEHO U 00jeKTH - npHo. ITosena
Ha JIUCTOBE je U3BPIIEHA Y OJHOCY HA MAPUCKU MEPHUAMjaH Kao MOYETHH, ETUKETUPAIhE
HUje ypaljeHo mpema ycBOjeHOj MeljyHapo/iHOj MMoziesu, a IpeMEp, PTalbe U IITaMIa Cy
ypaheHnu y uctoj pazmepu, OZHOCHO 1:25.000 6e3 UKaKBOT CMarbeha CyIPOTHO OCHOBHOM
kaprorpadckoM mpuUHIUIIMA. CaMUM TUM, KBJIUTET I[PTEKA HA IITAMIIAHO] MAIlH HUje
TOJIMKO BHUCOK KOJIMKO O6u Morao u Tpebao na Oyzme. IIpuinkoM u3pajie OBe KapTe, IO
npBu nyT y KpasbeBun# JyrociaBuju, moveso je mraMiame IMeHa yMeCTO paHuje CKyIor
U criopor kayurpadCcKor nucama pykoM. Kapra je mraMmana caMmo JaTUHUIHUM ITHCMOM,
300T yera je M30CTaB/bEHO IpTarbe objekaTta u xuaporpadwuja hupwinynum nucmom, a
caM{M THM U LIpTaibe, MOHTaXKa M PEMPOAYKIIMja KapTe MOCTAMU cy OpKU U jepTUHUjU
(https://www.vgi.mod.gov.rs/lat/28/geodetski-premer-28).

Paj Ha mpeMepaBarby U U3paji HOBOT U37atha Tomorpadcke KapTe 1:25.000 MOYEO je
1947. TOANHE, PeJIaATUBHO Op30 mocje JIpyror cBeTckor parta. Ilpemep je 3aBpiiieH 1967.
roauHe. [Tocenmu JIUCT KapTe IITaMIaH je ciaeaehe rogune, 1968. Kapra je mrrtammnasa y
dopmaty 5' x 7' 30". Pax ua II uzmawy TK25 noueo je 1968., a 1974. 3aBpIIIEHO je TOMyH-
CKO CHMMarbe 3a 2/3 apskaBHe Teputopuje. Kapra je 3amodera 1973. TOMHE U 3aBpliieHa
je mo xpaja 1974 (Cxn. 7, y enrseckom Tekcty Figure 7, ctp. 466). Pesyatatu ykasyjy Ha
3HayajHe MPETHOCTH HOBe MeTo/e obpajzie y roToBo cBUM (aszama pajaa: MpHUIIPeMa,
pectutyigja, Tonorpadcka obpama, a moce6HO KapTorpadcka obpazia U MpaBOyraoHe
KOOpZIMHATe Cy H3pauyHaTe KopulhemeM auMeH3uja basemoBor 1841 enumncouaa u
okBupa cBake 30He (I'ayc-Kpurep 5, 6 1 7), Kao reo/IeTCKa OCHOBA, CPEJHbU HUBO JaipaH-
ckor Mopa je ozmpehen mpema TtpurhanckoM Mapeorpady. Ilomena kapTe Ha JIUCTOBE
U3BpIIEHA je y CHCTEMY OCTJIHX TomorpadCKUx KapaTa Mamer o0uMa, y KojuMa je Kao
OCHOBa 3a TojiesTy y3eT MeljyHapoauu Jiuct kapte 1:1.000.000. CBaku jsuct TK25 umao je
CBOjy HOMEHKJIATypy U3BeJleHy U3 Te IIojiesle, Ha3WUB IIpeMa HajIlo3HaTHjeM HacebeHOM
MecTy win reorpadckoM 00jeKTy Koju ce Haymasu Ha oOyxBaheHOj TepUTOPHjU U PETHU
6poj M3 mperJieAHor JINCTa 32 OBy KapTy. Ha Taj HauuH je Teputopuja COP Jyrociasuje
nozieJbeHa Ha 3.085 suctoBa (Tpanesa) TK25. JlumeH3uje JTucToBa Cy Ouie 42-38 1M Iyx
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JIMHYUja Iapajesie U 37 UM AyXK JIMHUja MepU/UjaHa, 10K je IbIX0Ba IOBPIINHA Bapypasia
0]1 97 KM2 Ha jyry 10 89 KM2 Ha ceBepy WIH y poceKy 93 kM2. Kitacuunu Tonorpadceku
npemep, kopuirthewem Tonorpacdcke tabsie ¥ HUBeJIHpPa, KAPAKTEPUCTUYAH je 32 HOYEeTHU
mepuos uspase kapre. PazoBu cy 3amouyeTu 1947. TOAUHE Ha IET OPUTHHAIA U OKOJINHE
rpazga KparyjeBna u momeHyTo je 6M0 HMCKJbYYHBO METO/ CHUMamha 710 Kpaja 1952. doro-
IrpaMeTPHUjCKO CHUMame je IOYesio 1952. TOANHE, a of] 1958. rozuHe, je IJIaBHU METO[
mpeMepaBarba. Ibume je KapTUpaHO [iBe XWbaJle IETCTO /IBa OpPUTHHaIA, Wind 82% of
YKyIHOT Gpoja jimcroBa KapTe 1:25.000. Of moueTka mpemepa /10 1961. TOUHE TpUMe-
WBHUBana cy ce ,IIpuBpeMeHO YIyTCTBO 3a Tomorpadcke Mepe” U3JATO 1947. TOAVHE U
,YIIYTCTBO 3a I[pTame Tomorpadckux pazoBa” U3gaTo 1948. roguHe. Fbuxos cajmpikaj je
BHIIIE ITyTa MEWHAH U JONYHhaBaH, IITO je peryJincano Hapeabama. ['onauHe 1961. u3aaTo je
»YIIYTCTBO 3a TONOrpadCKH IpeMeP y pa3MepH 1:25.000“ (IIpojekar), KOjuM Cy MOTILYHO U
CHCTEMATCKH peryjrcaHa CBa [IUTamkha ¥ Be3H ca [IPEMePOM, IITO je KOHAYHO JOBEJIO 10
craHzapauzanyje pagosa. [IprinkoM u3paje KapTe MpHMemeHa cy ciefeha uszama
Tonorpa)CKHX 3HAKOBAa, OJTHOCHO HbHUXOBE BapHjaHTe: , Tonorpadcku 3HaNu" U3zama u3
1946. roguHe KopuirheHH ¢y Of IOYeTKa paja 10 1952. roauHe; ,Tonorpadcku 3Hanu 3a
KapTe o7 1:25.000 /10 YK/by4yjyhu 1:100.000” usaarmba u3 1952. IpUMEHUBAHU CY Y IPaK-
CH 10 1958. roAuHe, i AeJMMUYHO A0 1959. roauHe; ,IIpesasHu kpyd” MpezCcTaB/ba
BapujaHTe TonorpadcKux 3HAKOBa KOjU Cy KOpUITheHH o/ 1959. /10 1961. Y THM BapHjaH-
Tama TonorpadCKu 3HAIU U3 1952. TOAMHE Cy HANYIITEHH, IPOMEEEHN WU TONYeHH U
MpHIaroheHy yCJIOBUMa rPaBUparba KOjU Cy Ta/a MOYesIH /1a ce IPUMeERYjy. , Tomorpad-
CKHM KJBYY 32 KapTe 1:25.000, 1:50.000 W 1:100.000 1o I'puHuuy” je CTymuo Ha cHary
1962. roguHe, NaKo je BehiHa BHeropux 3HakoBa kopuirhena panuje. loguue 1965. uzgat
je ,Jlomarak TomorpadcKoM KJbydy U3 1962.“ ronuHe, a MOANMUKOBAHU KJbYY je U Jajbe
kopurrthen 1974. 3a Il uzname TK25 (Buder, 1974).

Tonozpagcka xapma 1:50.000

ToxuHe 1920. OYesie cy MIPUIIPEMe 32 HOBO CHCTEMATCKH OPTaHMU30BAHO IIPEMEPaBAhe
Cpbuje, Makenounuje, Canrraka u Il{pue I'ope y pasmepu 1:50.000 (['eomerapcku riia-
CHUK, 1929). O 1931. TOZHE, KapTa pa3Mepe 1:50.000 je MITaMIIaHa IPBEHCTBEHO 3a
apTUJbEPHUjCKE CBPXE Ca IIPABOYTAaOHOM KOOPAMHATHOM MPEKOM IIpUMemeHOM y I'ayc-
Kpureposoj npojexumju (Nikoli¢, 1984). 1o 1941. roguHe BojHoreorpadcku HHCTUTYT
KpaseeBuHe JyrociaBuje u3zao je 357 JUCTOBA Tonmorpadckux Kapara 1:50.000 ca Ia-
PUCKIM MEPUAMjaHOM Kao IOYETHUM. Y Iepuoay on 1948. (mocse Jpyror cBeTCKOT
para) o 1958. rogune, BojHoreorpadcku MHCTUTYT je IITAMIIA0 NIPBO U3JAH€ TOIO-
rpacdcke xapre 1:50.000, TaKolje ca TapUCKUM MEPUAUjaHOM Kao IOYETHHUM, U YKYITHO
619 JMCTOBA, KOjU Ccy MOKpuBanu Teputopujy COPJ u HEKUX Ze10Ba CyCeAHUX 3eMasba
(Nikoli¢, 1984; Vojna enciklopedija, 1976). ¥ BI'!1 je cpequHOM 1956. TOHETA OJJIyKa O
u3pajgy HoBe Tomorpadcke kapre pazMepe 1:50.000. VicTe roguHe U3aT je 3aaTax ga
ce OTIIOYHE NPUIIPEMHU paji Ha U3paAM IMPBUX MPOOHUX opuruHana. OBH PaJioBU Cy
UMaJIu 32 OWb Ja ce fobuje ONIITa IpeAcTaBa O cazpikajy u usmieny Oynyhe kapre.
Kpajem 1956. roguHe 3aIoder je paj Ha CTBapamy opurmHasa jucroBa Hum u Bama
Jlyka. Pan je HacTaBsbeH 1957. TOAMHE, a ucT Humnka bama je yBpuiTeH y IpoOHY cepu-
jy. Komnosunvonu opuruHaiu cy pajeHu mo BepOaIHUM yIyTCTBUMA 0€3 3BAHUIHUX
ymyTcraBa. 3a uapany je xopumheH TonorpadCcku Kbyd U3 1952. TOAMHE, Y3 U3BECHE
IpoMeHe y JUMeH3UjaMa IIojeJUHNX 3HaKoBa. Kpajem 1957. ronuHe, y HOBeMOpY, I04Y€0
je pam Ha W3paju U3JAaBAaYKUX OPUTHHAJIA 32 HUIIKYA U Oamayydyku JIUCT. VI3jaBauku
opuruHaiu cy uspaljeHu moce6HO 1o eseMeHTUMA: KOOPAWMHATHA MpeKa, Xuaporpadu-
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ja, pesped u miyme ca gpBehem. Kako 61 ce mITo OpraHu30BaHMje IPUCTYIINIIO CTBAPALY
U3/laBauKUX OPUTHHAJIA, KPATKUM YIIyTCTBUMA, Y MHCAHOj GOPMHU, pPeryjIulle ce HaUuH
u3pajie OBUX OPUTHHAJA; JlaTe Cy JUMEH3Uje 3a L[pTame ayToIyTeBa, KOHTypa IIyMa,
n3osioBaHux kyha u rpymna kyha. M3pazia usjaBauykux opuruHaia 3aBplileHa je 1o 20.
JeneMOpa, a KpajeM 1957. TOAUHe IITAMIIaH je IpBY IpobHU et bama Jlyka. JIuctoBu
cy mTamMnaHu y 5 6oja Ha ocHOBY I u3mama Tomorpadceke kapTe y pasMepu 1:25.000.
Tomorpadcka kKapta pa3mepe 1:50.000 ypaljena je y Tabanuma, ZOK je TEPUTOpHUjA
CO®PJ xaptupana Ha 561 jaucrty. HajjykHuja mapasiesia TepUTOpHje 3a KapTHPAE
snuctoBa COPJ je 40°45'; HajceBepHUjU JINCTOBH, Y CEBEPO3ANaZHOM /iy 3eMJbe, Orpa-
HUYEHH Cy I1apajesioM of; 470. Y moriezny reorpadcke IyKHUHe, Haj3alaHUjU JINCTOBU
ce MPOCTUPY A0 13°15' ucTOYHO o/ 'puHMYA, a HAJUCTOUHHU)U IOKPUBAjy TEPUTOPU]Y 10
23°15'. T'eorpacdcka ayxkuHa ce pauyyHa u3 ['puHHYA, Kao U Apyre Tomnorpadcke xapre
usnamwa BI'U mocse [Ipyror cBerckor para. 3a uspagay TKs50 tepuropuje COPJ ko-
punthesu cy ciefehu OCHOBHH, JOMYyHCKH M MOMONHM KapTorpadCKu U3BOPH: TOIO-
rpadcKu OPUTHHAIN KapTe pa3Mepe 1:25.000; IMITAaMIIaHHU JUCTOBU KapTe y pa3Mepu
1:25.000; (poTOrpaMeTPHUjCKU U TEPEHCKHU AOJATHU MaTePUjasIy; U JUCTe IPaBOYTaOHUX
KOOpZMHATA TPUTOHOMETPUjCKUX TayaKa OKBUpA JiKCTA. JIOMYHCKHA U MOMONHU KapTo-
rpad)cku U3BOpU OMJIM CYy aBUO-CHUMIM, TOHOTpa¢)CcKu U reorpad)CKu OINCH TEPEHa,
3BAHUYHU CTATHCTUUYKU TOAMIIbAIY, Teorpadcka guTepaTypa U JApyre mybiaukanuje
Be3aHe 32 KapTUPaHy TepUTOpPHjy (perucTpu reorpadCKUx MMeHa, CIHCKOBU Hacesbe-
HUX MECTa, MOINCY CTAHOBHUIITBA, EHIIUKJIONEANjCKY U APYTH IOJlally Off HHTepeca 3a
uspanay kapre) (Ci. 8, y enryieckom tekcty Figure 8, cTp. 466). Ilopen HaBeneHUX Kap-
torpadCcKkux U3BOpa, KopuirheHa cy moceGHa yIyTCTBa U MIPOIKCH 33 YHOIIEHE M10jeU-
HHUX acIekaTa caJip;kaja u objekara y KapTy, Kao U HajHOBHUjU IOAALM CIYKOEe eBUIEH-
nuje Bojaoreorpadcekor naeruryra. Tormorpadceka kapra pasmepe 1:50.000 HampaBbe-
Ha je, Kao u ocTajie Tornorpadcke kapTe koje je uznao BI'U mocsie J[pyror cBETCKOT parta,
y koudopmuoj 'ayc-KpurepoBoj mpojekmnuju 30Ha 5,6 u 7 (Vojna enciklopedija, 1976).
Po enementuma BasenoBor 1841 enunconjia U3BpIIEHU CY IPOPAYyHH IIPAaBOYTaOHUX
KOOpJAHMHATA YHYTap CBaKe OJ TPU yCBOjEHE TPOCTENIEHE 30HE, YHjU CY CPEbU MepUI-
janu 15°, 18° u 21°, ucrouno oz I'punuya (Antié, 1979).

Tonozpadcka xapma 1:100.000

Hoge Tonorpadcke kapTe npeJicTaBibajy Haj3HadajHUje e10 BojHoreorpad cKor HHCTH-
tyta (B['W) mocse JIpyror ceerckor para. C 063MpoM Ha IMOBPUINHY TEPUTOPHjE Koja je
kaptupaHa, TK100 je Hacrasa y peJJaTHBHO KPaTKOM IEPUOJLY, OZ 1967. 0 1974. TOLU-
He, a Ka0 IpUMapHU KapTorpadCKu U3BOP MOCIYKIIE cy Tororpadcke kapre 1:50.000
(TK50) (Nikoli¢, 1984). HoBa TK100 3amemyje nocrojehy kapTy ucre pasmepe ca napu-
CKHM IIOYeTHHM MepHIHMjaHOM, HalpaB/beHOM H3Mel)y ZiBa cBeTcKa paTa. Mako je oBa
KapTa BUIlEe IIyTa JONyHaBaHA HOBUM cafprkajeM, BHIIe HHUje MOIJIA Ja 3a70BOJbU
noTpebe y morJiely BEPHOCTH U TAYHOCTH IIPUKA3aHOT cazp:kaja. Kpajem 1963. ronune
dopmupaHo je YpesHHUIITBO ca 3aJaTKOM Jia U3BPIIHN CBe IOTPeOHE aHAIN3€e U UCTpa-
JKUBamka pajy IMPOHATAKEma HAjJIIOTOAHUJUX ypehUBAauKHX pellerma 3a U3pajzy HOBe
kapre. CaBer je y CBOM pajy moJia3uo oji unibeHuIe 7ia je BTU Beh uzgao Hekommko
KapaTa pazmepe 1:100.000, Kao IITO je KapTa OBOT pa3Mepa Ipe J[pyror cBeTCKOT para,
ca Tomorpa)cKuM KJbydeM U3 1917. TOJIMHE U HEKOJIUKO JIICTOBA KapTe ca K/bydyeM U3
1939. roguHe, 3aTUM 1ocye Jpyror cBeTckor para jucrose ca Kipyuem u3 1952. Kapra
je ypahena y xondopmHoj I'ayc KpurepoBoj mpojexknuju TpocTENEHUX MepPU/UjaHCKUX
30Ha. ['eorpadcke gyKUHe ce pavyHajy y OZHOCY HA TPUHUYKU MEPHUAMjaH Ka0 II0YeT-
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Hu. [IpopauyHu ITpaBOyraoHHUX KOOpJMHATa Tadaka BpIIe ce ca napameTrpuma baseso-
BoT 1841 enuncouza (Peterca et.al 1974). 'eofeTcky OCHOBY UMHe Jp:KaBHE TPUAHTYJIa-
LMOHe TauKe U HUBeJMaHCKe Mpexke. AICOJIyTHE BHCUHE Ce OFHOCe Ha CpelrbU HUBO
JazspaHckor Mopa, ofpehen nmpema mapeorpady y Tpery. Ha xapTu cy npukasaHe cBe
TPUTOHOMeETpPHjCKe TauKe IPBOT U Apyror pezaa. Teputopuja COPJ je kapTupana Ha 160
JINCTOBA, a HA MOTPAHUYHUM IOJPYYjUMa KapTUPAHU CY JIeJIOBH CYCeJHUX ApKaBa. 3a
TK100 je 1965. of/IydeHO /1a Cy [IUMEH3Hje y JIYYHUM jeuHuIamMma 30 Ha reorpadckoj
IUPUHU U 30' Ha reorpadckoj aykuHu (49 Kk 69 uMm + 0,5 um) [3]. OcHOBHH KapTO-
rpadgcku u3Bop 3a crBapame Tepuropuje COPJ 6mo je TK50. Caaprkaj je mpukazaH
Tonorpadckum 3Hanuma npema Tomorpadckom kbyuy 3a TK25, TK50 u TK1i00 us
1962. rojiiHe, AOMyHEeHOM 1965. To/IuHE, y3 oapeleHe n3MeHne Hekux 3uakosa (Ci1. 9,y
eHryieckoM TekcTty Figure 9, ctp. 469). Kaprorpadcka obpasa mociaeAmux JIMCTOBA
TK100 3aBpieHa je 1974. roguse. IlocjieIlbUX MIECT JIUCTOBA HITAMIIAHO je 1975. TOU-
He Ka/la Cy 3aBpIIIeHH CBU PA/IOBU Ha IIPBOM U3JAmy OBe KapTe. 300T 3HAYajHUX aHTPO-
MoreHux npomMena Ha teputopuju COPJ, 1980. rogute mouese cy mpuipeMe 3a cieaehe
usJlame Kapre. Y OKBUDPY TOT 3a7jaTKa W3BPIIEHU Cy HEONXOAHU HCTPAKUBAYKU U ype-
huBauku pamosu, ypallen mpoOGHH IprUMepak jeAHOT JIUCTA KapTe, ZOHETE U3MEHE He-
KHX paHUjux ypehuBaukux peuerma, a 1982. roAnHe U3/4aTo je YIyTCTBO 3a U3BOYerbe
pazioBa Ha u3zaTo je Apyro uszgame kapte (Colovié, 1984).

Tonozpagcka xapma 1:200.000

IIpBy cpucky BOjHy Tomorpadcky kapty pasmepe 1:200.000 uspazmio je Ieorpadceko
oznesperwe ImaBHOr reHepanmraba Cpbuje 1891/93. rogune. Kapra ce mojaBmia 1893.
roguHe W OWiIa je HampaB/beHa KAapTOrpadCKUM METOAOM TeHepan3alyje Ha OCHOBY
lenepanmTabHe KapTa y pasMepH 1:75.000. Cacrojasyia ce of1 9 JIUCTOBA IUMEH3H]ja 55 X
50 M u 6wiia je mramiana y 4 6oje: xuaporpaduja miaso, pesbed CHUBO, MIyMe 3€JI€HO
¥ ocTaTasio IpHO. Pesbed je mpecTaB/beH METOAOM CeHUeHa, [0 IPETIOCTABKOM Bep-
TUKAJTHOT OCBET/bEHha U Ca O3HAYEHHM BHCHHAMa KaPAKTEPUCTUYHUX TadyaKa U3Bene-
HHUX U3 MPOCEYHHX pemnepa Ha yurthy Case y /lyHaB Ha BHCHUHU Of 73,3 M OJ HHBOA
IIpHor mopa. Fberopa maremaTnuka ocHOBa Omia je KacuHujeBa mpojeknuja. 3a mpo-
pauyHe cy xopuirheHe Ba3esoBe KOHCTaHTE 3eMJBHHOI €JIMIICOMAA U3 1841. TOAMHE;
MMapUCKU MepUMjaH je KopulrheH Kao MOYEeTHH, a eKBATOp Kao IVIaBHA mapasesna. Kap-
Ta je HampaB/beHa Ha OCHOBY ,Tomorpadckor kpy4a“ u3 1882. roxuHe, y3 HU3BECHe
u3MeHe, 10 NoTpebu, 360r Mamwer obuma u reHepanusanuje. OIMax 10 U3/1aBamy OBe
KapTe M3aII0 je W IIKOJICKO U3Jarme HCTOT pa3Mepa. OBO M3Jame pasyuKyje ce Of
BOjHE Bep3Hje 10 TOME IIITO NMa Mame JeTa/ba U TPAHCIIAPEHTHH]E je. 3a 3eMJbe KOje Cy
Taza 6uie y cacraBy Ayctpo-Yrapcke MoHapxuje 1 3a BocHy u XepueropuHy kpajeM 19.
U IIOYETKOM 20. BeKa, Tonorpadcky KapTy pazMepe 1:200.000 ypaauo je 6euxku BI'U.
(Colovi¢, 1984). JIpyry cpIcKy BojHY KapTy y pasMepH 1:200.000 m3paamio je Tomo-
rpadcko onepere BpxoBHe komaHze CpbOuje, Koje ce TOKOM paToBa 1912/18. 3Bajo
Teorpadcko onemere. Pag Ha KapTH IIOYeO je oaMax momTo je Cpicka HApOJgHA CKyII-
IITUHA, 7. JeneMbpa 1914. ToANHe, jeAHOTIaCHO o/00puia usjaBy KpasbeBcke Biazie O
nwby para koju je Cpbuja Boguia. Pag Ha KapTH jyroCcIOBEHCKUX 3eMasba 0] 1:200.000
HaCTaBJ/bEH je W Tocjie mobiaderba, Ha Kpdy u Ha CosyHckoM GpOHTY, a uU3jara je
1915/17. Kao ,puBpeMeHo ayrorpadcko uzmame”; udpaheHa je u mrammnana y ,Tomo-
rpadcKoM ofiesberby U KapTorpadckoj pafinoHUn BpXxoBHe KOMaH/ie U HA OCHOBY Haj-
HOBHUJjUX CPIICKUX U cTpaHuX noyaraka’. [lItammana je y 4 60je: pesbed — tamno npBeHo
(drachenblut), xugporpadwuja - miaBo, 1yme - 3eJIeHO U CBE OCTaJIO - IpHO. DopMupaHa
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je mpema ,, Tomorpadckom Kby4y o6jaBbeHoM” 1917. rogune y Conyny. KapTa je Takohe
HampaB/beHa KopuinhemeM Ionuenapcke npojeknuje Mydiunra (Karl Freiherr von
Miiffling 1775-1851) ca aumeH3ujama jucta 1° X 1° 1 MepUAHjaHUMAa O3HAUEHUM Y OfI-
HOCy Ha NapUCKHU Kao modeTHU. IIpopauyHu cy pahenu ca BecesoBuMm KoHcTaHTama
3eMJbUHOT esuiicousia u3 1841. M3oxurce npecrassbajy pesbed ca eKBUAUCTAHIIOM O/
100 M, a BHCHHE H3pauyHaTe OKO HHBoa JajapaHckor mopa y TpcTy, oAHOCHO of Ta-
MOILIEr MPOCEYHOT perepa of 3.344 M U3HAJA HHUBOA JaJIpAHCKOT Mopa YTBpljeHOg
1875. ronuHe. OBa kapta o0yxBaTa CBe jyrocJoBeHCKe 3eMibe (1918-1974); TO je mpBa
KapTa Ha K0joj cy IIpe/icTaB/beHe Kao jeAuHcTBeHA IennHa. BI'U je mpe JIpyror cBeTckor
paTa, ofMax IO M3/aBamby ofpeljeHOr Opoja JHCTOBAa KapTe pazMepe 1:100.000, 1926.
rofiiHe, OJJIy4HNO Jia paju Ha HOBOj ['eHepasHOj KapTu pasMepa 1:200.000 HA OCHOBY
MPeTXOIHO MoMeHyTe Kapre. PaljeHa je y monuemapckoj mpojeKIju ca JUCTOBUMA JTU-
MmeH3uja 1°x1°. IIpopauyHu cy o6aBibeHUu ca bazenoBuMm 1841 KOHCTaHTaMa 3eMJBUHOT
eJINIICON/IA, a TIApUCKU MEPUIHMjaH je y3eT Kao IoYeTHU. Pesbed je mpescTaB/beH U30-
XHIICaMa ca €KBHUIKUCTAHIIOM Of 40 M. YpaljeHa cy U IITaMIaHa TPU JIUCTA OBe KapTe:
Ckomsbe, Hum u [IpumtuHa, a npunpemsbeHa cy ABa aucra: Hosu Ilazap u Ilmesspa.
Mehyrum, 360r noTpebe a ce KaTa pazMepe 1:100.000 3aBPIIH Y POKY OA 15 TOAMHA,
JlaJbul paj] Ha KapTH pa3Mepa 1:200.000 je obycTaBibeH 1928. TOAVWHE U BHUIIE HUjE
HacraBbeH. HakoH wu3spaze, kapra je Omia MOTIYHO HIEHTUYHA KapTH pasMepe
1:100.000 ¥ PA3JIMKOBAaJIa Ce Of] e II0 TOMe IITO je paljeHa y MameM 0OUMy U KapTo-
rpacdcKOM METO/IOM TeHepaju3aluje - uMajia je Mame aerasba. Kopunrhene cy 4 60je:
pesbed - 6paoH (cuena), xuaporpaduja - IIaBo, BEreTalHljCKU TOKPUBAY - 3€JIEHO U CBE
ocTajio - npHo. VI3 uTepaType HHUje jaCHO KOjU Cy JIMCTOBH IITAMIIAHU HA OBaj HAUUH.
ITpujaBsbeH je camo OpOj MITaMIAHUX y OApeheHuM rofuHaMa M KOJMKO X je OUIo y
MPUIIPEMH, TAKO Jja je HeMoryhe faTu TayaHe IOZAaTaKe. 3a HUIIKA W CKOIICKU JIUCT
1938. roJiuHe NOCTAB/FEHH CY HOBU TeMEJbU 3a U3pajly KapTe pa3Mepe 1:200.000, a paf,
Ha 10j je moueo y BI'U 1939. roauHe.

Hosa kapra ypaljena je mpema ,,Tonorpadckom Kbydy” 00jaBJb€HOM 1939. TOAUHE,
a opuruHaimu cy ypahenu 3a sucrtose: Tpcr, Poum, Ilysna, Beorpan, 3amap, Yxure,
3ajeuap, Mocrap u Kpuga Ilananka. Paj je nmpekuHyT patom 1941. Ha ucroj ocHOBH,
Teorpadcku uncrutytr HAX je Tokom JIpyror CBETCKOT paTa U3PaJu0 0CaM OPUTHHAJI-
HUX KapaTa y pasMepu 1:200.000. OBu opurusanu cy 3arpeb, Bjenosap, Cew, Kocraj-
Huna, bama Jlyka, bpox, Murposuna u Crumut. Ha Temesbuma moCTaB/AEHUM HEIIO-
cpenHo mpe JIpyror cBeTckor paTa, ooHoBbeHU BI'U (v TO Bpeme I'eorpadcku HHCTHTYT
JyrocioBeHcke HaponHe apmuje — 'l JHA) je mocsie JJpyror cBeTCKOT paTa HACTABHO €A
U3pajioM Kapara pasMepe 1:200.000. 3a u3Bohjeme U npuiaroljaBame CAaYHUBEHO je
YuyterBo Koje je naTo kaprorpaduma (koje je KacHUje, yIJIaBHOM, YK/BYIHUBAJIO U YIIyT-
CTBO 3a IIpeMep U Mepema 1:25.000). 3a npuiarohasame cy kopuirheHe Konuje Kapara
y pasMepu 1:50.000. Ha siuny mMecra cy U3BpIIIeHe IIPOMEHEe OJIOBKOM, a 3aTHM, KaKo je
KOMIUIET JINCTOBA KOjU IOKPHUBAjy jeZaH JIUCT KapTe 1:200.000 3aBpIIEH, UMeHa Cy
yIOpTaHa U ucnucaHa y 60ju Ha yeTupu ofrosapajyha sucra kapTe 1:100.000., Koje ¢y
0/IMax I0cJIaTe IJIABHOM M OATOBOPHOM YpeIHUKY Y Beorpaa. 3a oBy KapTy, ocje Jyxxe
pacmpase, jomr npe J[pyror CBETCKOT paTta, yCBOjeH je HOBU Kubyd, unju je nedUHUTHBAH
TekcT 00jaBsbeH 1939. Ca TuM KibydueM je yBeZieH cucteM KapTorpadckux cumM60sa Koju
ce 3HAYajHO PA3JIMKOBAO OJ MIPETXOJHOT CHCTeMa yBezZieHOT 1882. ToiNHE KOjH je MO-
nudUKOBaH COJIYHCKUM Hu3fameM Kibyda u3 1917. (IpUBpeMEHO U3JAarbe), OJHOCHO
uszameM 13 1928. Cazia cy yBeZieHe HOBE O3HAKe 32 KOMyHUKAI[H]je, IIPH YeMY je IIpBeHa
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60ja MOHOBO YyCBOjEeHA 3a ayTOIyTeBe U 3a obesiekaBarme MepUUjaHCKe reorpadcke
mpexe. Kapra je HanpaBbeHa ca 'pUHUYKUM MepHANjaHOM Kao mouetHuM. Kapra BI'U
TK 200 je HampaBsbeHa y 22 jucta. CBaKy JIUCT MMOKPUBA TEPUTOPHjY 07 8900 KM2 U
JlaTa je y aHaJIOTHOM W JUTHTAJIHOM OOJIUKY 3a TepuTopHjy Penyonuke Cpouje (Ci. 10,
y eHrieckoM tekery Figure 10, ctp. 470) (Radosevié, 1984).

IIpezaedHo monozpagcka kapma 1:500.000

ITpBa Tomorpadceka kapra pasMepe 1:500.000 paljeHa je y mepuoay on 1938. 10 1940.
roauHe. CacTaBjbeHa je of 6 JucToBa popmaTta 90x61 1M, pahena je y Tucosoj (Nicolas
Auguste Tissot 1824-1907) KOHyCHO] TIpOjeKIUju W ITaMIaHa y 14 6oja. Kapra je
HarnpaB/beHa Ha OCHOBY Tonorpadcke kapTe pazmepe 1:100.000 U3 Iepuoza mpe JIpyror
cBerckor para. OOyxBaTasa je Teputopujy KpasseBuHe JyrocyiaBuje U JIeJIOBE CYCEHUX
3eMasba U OWJIA je IPBEHCTBEHO HaMEWEHa CTPATElIKOM KOMaH/IoBawy. Ha kaprtu je pe-
Jbed 3eMJBHUIITA H3PAKEH XUIICOMETPUjCKOM CKajioM 0o0ja, Hacesha Cy KiIacu(pUKOBaHA
npema 6pojy CTAHOBHHUKA U 3HAYajy MECTa, ayTOILyTEBH Cy PA3BPCTAHH y TPHU KAaTETOPHjE U
IITaMIIAaHU Pa3JIMIUTUM O0jaMa, a MOpe je ToHupaHo npema ayounu. [Tocie JIpyror cBerT-
CKOT paTa II0jaBWJIO ce W3J[ale OBe KapTe Ioj, HasuBoM ,OmmTa reorpadcka KapTa
pasmepe 1:500.000%, paljeHa je y fBe erarie. Y mIpBoj, 071 1947. 10 1954. ToAMHe, u3rpale-
HO je 47 JIUCTOBA, a y JIPYTOj eTamu, o7 1969. 10 1975. TOJUHE, HAIPABJ/HEHO je 8 HOBHUX
JINCTOBA, 1A je YKYIIHO HANpaBJbEHO 55 JiMcToBa. KaprupaHo je mospydje ox 6° 1o 30°
reorpadcke ayxuHe of I'punuua u oz 36° 10 50° ceBepHe reorpadceke mupune. OBo
nozapyudje obyxBata baskancko nmoxyoctpso (6e3 Kpura), AneHUHCKO moyocTpBo, Culu-
nyjy, Capaunujy u Kop3uky, kao u jy:KHHU 71e0 cpefitbe EBporne u 3anaaau neo Mase A3u-
je. Kapra je xoHcTpyncaHa y nonukoHngHoj ChoTkuHOBOj mpojexknuju. Kao ocHoBa 3a
MoJieJly KapTe Ha JINCTOBE y3eTa je mozesa MeljyHapozHe kapre cBeTa y pasMepu
1:1.000.000 - jeJJaH JIKCT OBE KapTe Cafp:Ky YETUPH JIKCTA 1:500.000. JIucT kaprte uma 3°
reorpadcke nyxkuHe U 2° reorpadcke mupuHe. [IpoceuHa mupmuHa KOPUCHE MMOBPIINHE
jgucra je 52 x 48 num. Kapra je HampaB/beHa Ha OCHOBY, Y TO BpeEMe, HajcaBPEMEHUjUX
kaprorpadckux ussopa. 3a repuropujy Cpouje u COPJ To cy 6wie Tonorpadcke KapTe
pasmepa 1:100.000 ¥ 1:200.000 ca TapPUCKUM [TOYEeTHUM MEPHUIjaHOM, a 32 HHOCTPaHe
TEPUTOpPHje Yy pa3Mepu of 1:100.000 [0 1:500.000, Pa3IUIUTHX H3JlaBadya U TOAUHA.
usgasama. Kaprorpadcku u3Bopu 3a cTpaHe TepUTOPUje HUCY OMJIN IOTIIYHU 110 O0UMY 1
ca/ipKajy, IITO je CTBAPAJIO BeJIMKE MOTeIKohe IIPY U3paiu IOjeANHUX JINCTOBA. YTJIaB-
HOM 300T pa3/IMYUTAX HAYNHA KapTUpama pesbeda jep je y HeKUM KapTorpadCKuM H3BO-
pUMa KapTHPaHO MeToJOoM Inpadupara, a y IPYyTUM U30XUIICaMa, I7ie ce EKBHUINCTAHIIE
pasyIuKyje off eEKBHUJIMCTAHIIE YCBOjEHE 3a KapTy Kojy je uspazuo BI'M. Kapra je mrammnana
y 9 6oja. Cappxkaj xapre paleH je mpema cienehem: ITyTeBu ce zejle Ha MarucTpayiHe
IyTeBe, IyTeBe IPBOT, APYTror U Tpeher pesa U ImyTeBe MOBPEMEHO yHOoTpebsbHBe 32 cao0-
pahaj motopHux Bo3mia. [IpukasaHe cy cBe JKeJle3HUUKe IIPyTe y pefoBHOM caobpahajy,
Ka0 U HeKe BO)KHUje UH/IYCTPUjcKe IpyTe U cku audToBu. Ha npyrama cy npeacraB/beHI
HajBaXKHUJU TYHEJIN U JKeJIe3HUYKe cTaHuIle. JKee3HUIle ce Jieie Ha JKeJIe3HUIIE ca jel-
HUM WY BUIIIE HOPMIHHX KOJIOCEKA U ycKe Kostoceke. Hacespa cy kiacudukoBaHa y Tpu
KaTeropuje: ceocka Hacesba U ce/laM KaTeropuja rpaJIcKuxX Hacesba, y 3aBUCHOCTHU 07 Opoja
cTaHOBHUKA. ITopes; Tora, MpUKa3aHU Cy U BaXKHUjU 00jeKTH, Kao IITO Cy PyAHULMY, ehu-
He, Oarbe, MaHacTUPH, HadTHe OymoTuHe u HadTOBOAM. Pesped 3eMsbHINITA TPUKA3AH je
HM30XUIICAaMa Ha jelHAKOj yAJbeHOCTU OF] 100 M JI0 BUCHHE 0f] 500 M H JaJbe JI0 250 M,
JIOK CeHKa I10javyaBa IJIACTHYHOCT IpuKasa. ['eorpadcku HA3UBH Cy UCIIHCAHU JIATUHUY-
HUM IIHCMOM, a Ha CTPAHOj TEPUTOPUJU Y CPIICKO-XPBATCKOj (POHETHIN U Y U3BOPHOM
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o6sinky. Ha eTHnukum nozapydjuma BaH COPJ, koja cy HacesbeHa CTAHOBHUIITBOM KOje je
MPHUIAJIAJI0 HEKOM Of Hapoja JyrocjaBuje, y 3arpaau, ucmoj, (poHeTH30BaHOT HA3WBA,
HAa3UBH Cy UCIICAHHU y QyTOXTOHOM OOJIMKY KOjU Ce KOPHCTH Y MaTepIeM je3UKY Te 00J1a-
cru. C 063MpPOM Ha OKOJIHOCTH IIOZ KOjUMa je HacTasia, CTalbe KapTorpadcKux U3BOpa U
TEXHHYKO-TEXHOJIOMIKE MOTYRHOCTH, OBa KapTa je MMaja 3Ha4ajHy YJIOTy TOKOM E-€HOT
kopurrhema (Rasidbegovié, 1981).

Pacnag COPJ u hopmupamwe HOBUX Ap:KaBa HameTHYH ¢y BI'U moTpeby 3a HOBUM
reozieTcko-TonorpadckuM, pebeDHUM U IOoceOHUM KapTama ca KapTorpadckoM Tepu-
TOpUjOM U3 1996. roJIMHE KOja je JOMHUHAHTHO Be3aHa 3a Teputopujy Cpbuje u l{pHe
Tope — CaBesne Penybisuke JyrociaBuje. Tako je ypaliema kapra CPJ pasmepe
1:500.000 cacTaB/beHa U3 J[Ba JIKCA U Y 4 Bep3uje noA cienehum Hazusuma: [Iperienna
tonorpadcka kapra CPJ; Illkosicka kapra CPJ; 1s6ienenu otucak CPJ, u pemedne
kapre CPJ. CeBepHu Jmct ce 30Be ,beorpaa“, a jyxuu ,Iloaropuna“. MareMaTU4YKu
eJIEeMEHTH KapTe Cy WJEeHTUYHHM MaTeMaTH4YKuM acnektuma kapre IITK 500 w3 mpsor
QXXypHUPaHOT M3/laa TaMIaHor 1989. ronuHe. Teputopuja je orpaHuYeHa MepHU/IHja-
HUMa 180 - 23“30' ucrouHe reorpadcke AyXKHHe ca [PUHUYKUM MEpPHUAHjaHOM KAao
OYETHUM U 41030' - 46030' ceBepHe reorpadcke mupune. 'eorpadcku esieMeHTH KapTe
npezcraBbeHu ¢y Kibydem (YC/IOBHMM 3HanuMa) NPUMEHBUBUM Ha pesbedHY KapTy
C®PJ 1:500.000, k0jy je o6jaBuo BI'UI 1989. roauue (Dunic, 1996) (Ciu. 11, y eHIJIECKOM
Tekcry Figure 11, ctp. 471) (https://www.vgi.mod.gov.rs/cir/226/reljefna-pregledno-
topografska-karta-1-500-000-226).

CaBpeMeHa MeTOI0JIOTHja U3PaJe KapaTa y CPICKOj BOjHOj KapTO-
rpaduju

ToxoMm 2013. u 2014. roauHe, BI'U je y MOTHyHOCTH MPOMEHHO MAaTEMAaTHUKY OCHOBY
CBOjUX KapaTa, IO/eJly Ha JIMCTOBE, HOMEHKIATYpPY, Kaprorpadcka u ypehusauka perie-
a Be3aHa 3a IN3ajH cafprkaja KapTe 3a Kpeupame HOBUX Tornorpadckux kapara. I'eozer-
cko-KapTorpadcka pemrema Koja Cy NPUMemeHa Ha BOJHHM Tomorpadckum kapTrama
YCBOj€Ha Cy IIpe HEKOJIMKO JIelleHHja aKTyeJTHUM HoTpebaMa BOjCKe M TAJ[allllbUM Hayd-
HUM, TEXHAYKAM M TEXHOJIOMIKHM MOTyhHOCTHMA, a HOHEKAaJ M HUCTOPHjCKUM OKOJIHO-
ctuma. Ha npumep, BecesoB esnunicous 1841 ce xopuctu oz 1881. rogune, pedepeHTHU
KOODAMHATHYU CHUCTEM 07 1900. roguHe (ca mapaMeTpuMa reoJIeTCKUX Ipemepa of 1892.
ropune), [ayc-Kpureposa mmpojekuuja oz 1924. ronuHe UtA. Y MeljyBpeMeHy cy ce moTpe-
6e BOjcKe IIPOMEHIJIE Y 3HATHO] MEPH, TEXHIHIKO-TEXHOJIOMIKE MOTYNHOCTH reozesuje 1
kaprorpaduje cy paAuKaIHO yHaIpeleHe, a U3MemeHe Cy U HeKe Ipyre OKOJIHOCTH Koje
cy yrunane Ha JfeduHucame TpeHyTHO Bakehnx pemrema (0OJIMK M BeJIMYMHA JpiKaBHE
TEPUTOPHje, IPAaBHU OKBUD, GOpMyJanyje, HEKOJIMKO MehyHAPOAHUX CTAaHZApJA WTH.).
3aKOHOM 0 Jp:KaBHOM IIpEMepY U KaTacTpy, YCBOjeHHM 2009. roauHe, Penybinka Cpbuja
je nedunmcana HOBe pedepeHTHE KOOPAUHATHE CHCTEME U IOBPIIMHE, a YMECTO TPUTO-
HOMETPHjCKe MpeKe YCBOJUJIA je jOII jeJlaH CKYIl Tauaka Kao MaTepHjan3alHjy CUCTEMA,
13B. SREF. O 2009. HHje ofprkaBaHa TPUTOHOMETPHjCKA Mpeka Ha KO0joj ce 3aCHUBAjy
Teo/IeTCKa pellleha Koja Cy ce KOPUCTHIIA Ha KapTrama uszaama BI'U. Yaumajyhu y 063up
HaBesleHe passore, BI'M je nedpuHmMCcao u wuUMIUIEeMeHTHpao ciefneha TeoZeTCKO-
kaprorpadcka peliema 3a HU3PaZy HOBUX TONOTPA(CKUX M Te0/IeTCKO-TONorpadCKux
Kapara. YBeZleHa je HOBa cepuja pa3Mmepa koja obyxBara cienehe xapre: TK25, TK50,
TK100, TK250, IITK500 u Meljynaponna kapra cBeta 1:1.000.000 (MKC1000). Ca yBo-
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hemwem kapara TK250 npetxoana usgaba TK200 u IITK300 ce mocTeneHo race, 4nMMe ce
3HAYajHO CMamyjy TPOILIKOBHU OZpKaBarba IIHPOKOT CIEKTPA JINCTOBA. YBeJlEHYy CKaly
IPUMEYjy MHOTE 3eMJbe (BOjCKe) KOje Cy y HalleM OJIMIKEM U IIHPEM OKPYKemY, a KO-
PHUCTU ce U y IIUBKJIHO] KapTorpaduju. 3a cBe HOHe cepuje pasmepa KOopHCT u ce BI'M
HOBU pedepeHTHU KOOpAWHATHU cucTeM U enuncouss WGS84. Hosa je u mpojeknuja y
VYTM KoopAuHAaTHOM cucTeMy - MepkaTopoBa INOIpedHa IWIMHAPUYHA IIPOjeKIHja
(Universal Transverse Mercator UTM). Cmatpa ce fia cy, mMpelackoM Ha OBa pelllema,
nobujeHe IpesHOCTY V BUAY: 00/be OApPIKUBOCTU M Beha mHTepomepabmiaHocT (Moryh-
HOCT AUPEKTHOT Kopuiherma Kaparta, codTBepa, ypehaja 3a mo3uuoHuparme, HaBUralujy
U KOHTDOJIy BaTpe Haopy»Kama U APYTUX cpe/icTaBa HabaB/beHUX HA CBETCKOM TPIKHUIITY);
dopmaT 1 opujeHTanMja Kaprorpadckor Jucra ce 06jaBbyjy y mejsaskuom (landscape)
¢opMaty, KOju ©Ma HEIITO Mamwy MOBPIINHY TeorpadCcKor caip:raja, a OOMMHUjH CaAPIKaj
BaH okBupa. HaBenene nHdopmarliije omoryhasajy A0C/IeHU]Yy 1 PABHOMEPHU]Y MOy
smcroBa ox MKC100 o TK25. ®opmaru manupa Ha KOMeE Ce IITaMIIajy KapTe OCTao je
HenpoMemeH. [lofiesla Ha JIMCTOBE M HOMEHKJIATYpa je y IOTIYHOCTH yckialeHa ca
MEKC1000: cBaku ox ykymHo jBa siicta MKC 3a tepuropujy Penybsnke Cp6uje uma 12
aucroBa TK250, cBaku TK250 nuct uma 9 simcroBa TK100, cBaku TK100 suceT uma yeTu-
pu sucra TK50, a cBaku stuct TK50 uma vernpu sucra TK25. Homenkiiarypa je neduHu-
caHa TaKoO /Ia CBAaKU JIUCT IOPEJ CBOje O3HAKEe CA/IPKU U O3HAKY CBHUX MAbHUX JIMCTOBA
KojuMa npurnazaa. Kao u panuje, 11MCTOBU UMajy Ha3WBe ofpel)eHe Mo UCTUM MPUHITUITIMA
Ka0 U aKTyeJIHe Kapre.

IToce6Ha HOBHMHA HAa CBUM HOBHM KapTama uzziama BI'U je ma cy coBa y mramma-
By reorpadckix UMeHa U HATIHCA Ha CPIcKoj hupwinnu. OBO ce OZHOCU KAaKO y ey
Koju ce TH4e reorpadcka UMeHa U HATIINCA, TAKO U Y cafpiKajy BaH OKBHPA, OCUM OZipe-
henux ckpahenuna. Heke ckpahenuiie jate cy Ha €HIVIECKOM je3WKy: CUMOOJIH 32 Mep-
He jeguHulle y cucremy SI u ci., (Kazia ce mo mpaBoIucy KOpUCTH JlatuHuiia). [pemior
je ycaryaleH ca 3aKOHCKHM pelllelbiMa Koja ce OJJHOCe Ha CaykbOeHy yrmoTpely je3uka
u nucMa y Peny6aunu Cpbuju. ¥ I'eonpocTopHOj 6a3u mojataka u3 Koje je u3BeieHa
kaprorpadcka npozaykiuja nenokynse cepuje TK u IITK, npumemyje ce YmyTcTBo 3a
NIPUKYIbalbe U NHcame reorpadcKux Ha3WBa U HATIHCcA HA KapTorpadckuM Imybsnka-
nujama usgama BI'U (ca mparehum mpupyununuma). UMIIEMEHTUPAHH Cy CTaHAAP N
Yjenumwenux Hanuja (UN-UNGEGN) 3a reorpadcka mmeHa, kao u ofrosapajyhu cra-
H/AApAW eBpoIcKe WHQPACTPyKType reonpocTopHux nozataka — INSPIRE
(Eurogeonames), kKoju mozpasyMeBajy fa 6asa mojaTaka CaApiKu JIATHHUYHU OOJIHK
reorpadcKor Ha3WBa, Ka0 ¥ BapujaHTe Ha3uBa (aKo X MMa), HA je3uIuMa U IMICMHIMa
HAIMOHAIHUX MamuHA. Cazpikaj OKBHpA KapTe - JIETEH/A je IIOMepeHa ca JIOmbe Ha
604YHy MaprUHY, a ITOCTOjH JAeTa/bHUJH IPUKA3 YCJIOBHUX 3HAKOBa U ckpaheHuna. Jloma
MapTHHA je peAN3ajHUpaHa U y B0j je Ha ToceOGHOM Jieily YOIIITEeHO IIPUKa3aH pebed y
TIOKPUBEHOM IIPOCTOPY, JlaTa Cy OCHOBHA O0jallbekha 32 MPUMeHY MaTeMATHUKUX eJie-
MeHaTa, OUUTaBambe KOOpANHATA Ha KapTu U nHdopManuje o u3gasauy. Kapre ce reHe-
pumy u page I'MC texnosnorujama (https://www.vgi.mod.gov.rs/lat/229/nove-karte-
vgi-229), (Cn1. 12, y eHryieckoM Tekery Figure 12, cTp. 473).

3ak/pyuHa pazMaTrpama

BojHoreorpadgcku MHCTUTYT je jenHa o7 Hajcrapujux mHcTuTynuja y Cpouju Koja ce of
CBOT OCHUBama 6aBu Tomorpadko-kaprorpadckom fenarHourhy. Kao mro je momeHyTo
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Ha MOYETKY Paja, JIpyro ofiejberbe je ocHOBaHO 5. debpyapa 1876. ronuHe, a 1920. je 100
MpBH myT Ipepacyio y eorpadcku HHCTUTYT, KacHUje 1923. Y BojHOreorpadckut HHCTUTYT
Kao IIPBY BOjHY yCTAHOBY KOja je HOocHJIa Ha3uB ,JIHcTUTYT. JlaHAC je 0Baj MHCTHUTYT IOJ,
HasuBoM BojHoreorpadcku uucTutyT-"T'enepan CreBan BorkoBuh" u y cratycy akpeau-
TOBaHe Hay4yHe ycraHoBe Pemy6uke CpOuje.

IIpBa kapra y KpameBunu Cp6uju Hacrana pagom [eorpadcekor ozerpema je Caub
jy»xae Mopage o6jaBsbeHa 1881. roauHe. [Ipyra kapra je HalpaB/beHa HA HAyYHOj OCHOBU
TOra BpeMeHa U 110 IIPBHU IIyT TonorpadckuM nmpemMepoM 3eMibe off 1881-1892. rogune. To
je 6mia je xapra pazmepe 1:75.000 IOJ Ha3WBOM heHepamrabHa KapTa 1:75.000 Y 95
sucroBa. OBa KapTa OoCcTajia je y BOJHOj W APKAaBHOj YIOTpeOM HEKOJIUKO JieleHHja U
IIpe/icTaB/bajia je OCHOBHH KapTorpadcku U3BOP 3a CBe KapTe MamuxX pasmepa Kpamesu-
He Cpbuje. Takole, y 0BOM mieprojy pa3BHjeHe Cy OCHOBHE TeoZIeTCKe Mpeske (TPUTOHO-
Metpujcka Tpuanrynanuja) I, IT u III mo penociieny u nIperu3HOM HUBEJIUPAy, BpIIeHA
Cy aCTPOHOMCKA Meperba 3a oZjpel)iBarbe 00IMKA Te0H/1a KAo U IPYTa UCIUTUBAbA.

Toxkom bankanckor u IIpBor cBerckor parta Tazammme Tomorpadcko ojieneme
BpxoBHe KOMaH/le HAIIPaBUOJIO je 3HauajaH gonpuHoc Bojciu KpaspeBune Cpbuje u
caBesHunuma. M3Bohenu cy 6pojuu kaprorpadcku u TonorpadCKu pasioBH Ha 11€J10j
Tpacu patHor myrta A0 Kpda, a mocebaH AOIPUHOC AAT je HA NpUIPEMHU U MPobOjy
CosyHckor GpoHTa.

¥ nepuoay usmel)y nsa cBercka para BI'U je u3paguo jeAMHCTBEHY re0IeTCKY OCHOBY
Ha 11eJ10j Ip>KaBHOj TepuTopuju KpasbeBuHe JyrociaBuje (TpuaHrysiamyja 1 HUBeJIAIHja).
Ha ocnoBy Tora, paleH je Tonorpacdcku mpeMep y pasmepu 1:50.000, udpaljeHa je Tomo-
rpadcka kapTa pazMepa 1:100.000 U HU3 Tonorpadckux KapaTa Mamer pa3Mepa. Y 0BOM
nepuoay BI'M nocraje kKapoBCKa M MAaTEPUjaTHO BUTATHA MHCTUTYIIHjA KOja je YCIEeITHO
3aJ10BOJbaBa OpOjHE BOjHE U JIpKaBHE MOTpebe U KOHCTAHTHO je Oujia MPUCYTHA y Pajly U
npojektuma Meljynaponue reozmercke u reodusuuke yuHuje, Mehynaponue reorpadceke
yHUje U APYrux MelyHapOAHUX CTPYYHUX M HAYIHHX OpraHHU3anuja. ¥ TOM IEePHOAY,
VIHCTUTYT je MOKPEeHyO BesnKe Mel)yHapo/iHe reoJieTCKe Hay4dHe IPOjeKTe - CTeleHa Me-
pema Iy’ 22. MEpHAHWjaHAa U 45. Iapayiejie U yYeCTBOBAO je V APYIMM MeljyHapOmTHHM
Te0/IeTCKUM U KapTorpadCKUM PaioBUMa U IIPOjeKTUMA.

ITocsie Jpyror cBerckor para, BI'M je HacTaBHO M 3aBPIINO PaZloBe HA OCHOBHUM
reoZIeTCKUM Mpeskama. M3Bpmno je Tonorpadcko U GoTorpaMeTpHjcKO CHIMAambe Jyro-
cJaBUje y pa3MepHu 1:25.000 U Ha OCHOBY Hera u3pazuo tomnorpadcke, mperjiesHe ToO-
norpadpcke u reorpadcke kapre pasmepa 1:25.000, 1:50.000, 1:100.000, 1:00,
1:300.000, 1:500.000, 1:750.000 U 1:1.000.000, Ka0 U BEJIUKU OP0Oj TEMATCKUX KaparTa,
3a BOjHe, EKOHOMCKE, IIIKOJICKe, HAyJIHE U Apyre notpebe. YIopezso ca pazoM, Ha ImoMe-
HYTHM OCHOBaMa U JAyTOPOYHUM IpojekTuma, BI'M je o6aBpao u ob6aBspa u pyre 6poj-
He U Pa3HOBPCHE II0CJIOBE — TeOMAarHeTHO CHUMAae BOJHHUX aepoipoMa, obeseKaBarmbe
JIMHUja Jp’KaBHE rpaHUIle, METPOJIOMKO 00e36eljerbe BeTUKUX Ay:KHUHA U YIJI0BA U AP.,
Kao U paj y Be3W ca OpOjHUM 3axTeBUMa KOMAaHAV, jeAUHUIA U YCTAHOBA y Be3U ca
reoronorpadckoM MOApIIKOM. Pacnaz conujasucTuike JyrocjaaBuje MOYETKOM JieBejie-
CEeTHX TOJIUHA 20. BEKa, PAaTOBU KOjU CYy YCJIEAWIN U €KOHOMCKA CHUTyalyja y 3eMJbU
u3a3BaH cy 036M/bHe mpobsieme y pyHknuonucawy BI'U. To je 3axTeBasio HEHO MPH-
JlarohaBame HOBOHACTAJIUM OKOJIHOCTUMA. VINaK, U y OBOM HEPUOJY, IOPEJ YCIEIHOT
cepBUCcHpama TeKyhux morpeba Bojcke U JIpKaBe 3a MOCTOjeNUM IPOU3BOAUMA U YCIIy-
rama, HaCTaBJ/beH je Jlajbu pa3Boj HHcTUTYnHje. Jlanac je BI'U ycmeniaH HHCTUTYT KOjU
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Jlaje MOMPHUHOC BOjHO)j Tonorpaduju u kaprorpaduju npatehu caBpemeHa u pasBujajy-
hu Bnactura nocturnyha.

3axpayiHuna: OBaj paji MOPIKaH je UCTPAKUBAYKUM IIPOjEKTOM 1.24/2023 U 1.13/2024 ,I'e-
He3a reofieTcKo-Kaprorpadcke JesatHocTd y BojHoreorpadcekom uHcerutyTy — L leHepan
Cresan borkoBuh“ Munucrapersa onopaune Pemny6rike Cpouje.

HamomeHa: CBe cJIMKe y OBOM paJiy Cy M3 apXHUBCKOT MaTepujaia BojHoreorpadckor HHCTHTY-
ta "renepas CreBan BorkoBuh*
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