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I'PAONYKO JU3AJHUPAIBE BOJHE TOIIOI'PA®CKE KAPTE PASMEPA 1:25000

Mapuja Crojanouh’, Mapko Cumuh! u JIparossyo Cexyaosuh?

'"BojHoreorpadcku uHCTUTYT ,,[eHepan CteBan bomkosuh®, beorpax, Cpouja
2YHuBep3uTeT ,, YHHOH — Hukona Tecna®, @akynrer 3a mocioBHe ctyauje u npaso, beorpan, Cpouja

Caxerak: /Iu3ajHupame 1 KapTHpambe IIPEACTaBIbajy BeOMa BaKaH JIeo pajia y odnactu pa3soja kaprorpaduje. Tonorpad-
cka kapra (TK) je rpaduukn npukas y pasmepu, KOju MpHKa3yje XOpPU30HTAJIHE M BEPTHKAJIHE Tororpacke Kapakre-
PHCTHKE HEKOT JieNa 3eMJbHHE MOBPIINHE, CUCTEMATCKH YI[PTaHa Ha paBHY NMoBpiinHY. KopucTu ce 3a npencrasibame
KapaKTepHCTHKA 3eMJBUINTA y TIoTIey pesbeda, Xuaporpaduje, Bereraryje, HaCEJbeHUX MecTa M KOMyHHUKalKja i UMajy
Hajpa3lInunTHjy NPUMEHy oA MHQopMHcamba U OpHjeHTalHje 0 MHOTHX IPYrux cdepa JbyAcKor aenoBama. Hajmmpy
npumeny y Cpbuju nma BojHa Tororpadceka kapra pazmepa 1:25000 (TK25). Kapry unHe yeTnpu Kareropuje ejieMeHara:
MaTeMaTH4KH, Teorpadcku, IOMYHCKH U elleMEHTH 0(hopMIberha KapTe. Y paiy cy oOpal)eHr OBH CETMEHTH, @ HAPOYHUTO
¢u3nuKo-reorpa)CKu U APYIITBEHO-Teorpad)CKH eIeMEHTH KapTe: Kaja ce /1ajy, y KOjoj MepH, Ha KOjU HAYMH M BU3YEITHO
TIprKa3aHy kako m3nienajy Ha TK HaBenene pasmepe.

Kibyune peun: nusajaupame, Tonorpadcka kapra, cajipixaj Kapre, rpaduko IpecTaBbambe.
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Abstract: Designing and mapping represent a very important part of work in the field of cartography development. A
topographic map (TM) is a scaled graphic representation that shows the horizontal and vertical topographic features
of a part of the Earth’s surface, systematically drawn on a flat surface. It is used to represent the features of the land
in terms of contour, hydrography, vegetation, settlements, and communications and has a wide variety of applications
from information and orientation to many other spheres of human activity. The military topographic map with a scale of
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visually shown how they look on the TM of the specified scale.
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YBOA

VY caBpeMEHOM JpPYIITBY CYIITHHA KapTo-
rpaduje ce npomenmia. M3 Hayke o cTBapamy U
KopuIhemwy Kapara ocTerneHo ce TpaHC(HOpMHUILIE
y TeMeJbHY HayKy O METO/IaMa IPe/ICTaBIbaba, MO-
JIeTIOBambha, UCTPAKUBabA M CIIO3HABAA OKOJTHOT
npocropa. 300r YMIEHHLIE 12 C€ HayKa O KapTo-
rpaduju MpOMEHMIA, POMEHHO CE€ U MPEIMET
Kaprorpaduje, ykipydyjyhu o1k nHTEpakKuuje ¢
kopucHukoM. Kaprorpaduja ce ycpeacpehyje Ha
MIPUKA3UBAE U BU3YEIHY HEPIEIIH]y OKOIHOT
pOCTOpa Kpo3 KapTorpadcko Aeno y OOIHKY
(bUryparuBHO-CUMOOIMYKOT METPUUKOT MOJENa.
Metpuuku Moaen (purypaTHMBHOT 3HaKa je Kap-
Ta Koja je MH(pOPMATUBHH NMPOU3BOA M MMa HH3
KOpUCHUX cBojcTaBa u ¢yHkuuja (Bankovi¢ et
al., 2021). /lu3ajHupame U KapTHpame BeoMma je
Ba)kaH J1eo0 paja y o0nactu pazBoja kaprorpaduje.
Tonorpadcka kaprorpaduja passuja cucrem TK
YHjU je MpeaMeT MoJeloBame Xuaporpaduje,
MIPUPOTHOT M3riiena — pesbeda, HTOKPUBEHOCTH —
BEreTaINjCKOI MOKpHBa4a, KOMYHUKATHBHOCTH,
HACeJbEHOCTH, MPUBPETHE aKTMBHOCTH (IIPHUKa3
NPUBPEIHUX 0OjeKara), kKao 1 MelycoOHOr ofHOCa
eJIeMeHara caJipkaja Tornorpagckor mpocropa.

Kapre ce kopucte Ha pa3IHylTe HAYMHE Y 3a-
BHUCHOCTH OJI CBPX€ U 3aJlaTaka KOju ce peansyjy
BUXOBUM KopHithemeM. TakBu 3amanm ce Mory
peanr30BaTé Ha Pa3IMYUTHM HMBOMMA MepIierl-
uuje xkapre. KopucHuK mpumemyje pasindyuTe
MEHTaJHEe omepanuje, no0ujajyhu undopmanuje
KOje ce OIHOCE Ha JIOKalHWjy o0jekara, HmHXOBE
arpubyTe U NpocTopHy cuTyanujy (Zyszkowska,
2017). Hajumpy npumeny umajy TK25, koje npu-
Ka3yjy XOpU30HTAJIHE ¥ BEPTUKAIIHE TOMOrpagcke
KapaKTepUCTUKE HEKOT Jiefla 3eMJbUHE MOBPIIHU-
HE, CUCTEMATCKH YI[PTaHE Ha PaBHY IMOBPILHUHY.
Kopucte ce 3a npukazuBame TPUPOIHUX U KYII-
TYPHUX KapaKTepUCTHKa onpeheHor monpydja,
Kao WTO cy pesbed, xunporpaduja, Bererauja,
KOMYHHKallije, HaceJbeHa MecTa. Mory ce Kopu-
CTUTH y Pa3HE CBpXE, Kao IITO Cy IUIAHUPAkE U
yIpaBibambe HHPPaCTpyKTypoM, rpaheme pecypcea,
eKCIuIoaraiuja, nemorpad)cka aHanmsa, pekpe-
aTWBHE aKTUBHOCTH W BOjHO maHupame (Kent
& Hopfstock, 2018). Kapry unne yetupu rpyme
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INTRODUCTION

In modern society, the essence of cartogra-
phy has changed. From the science of creating
and using maps, it gradually transforms into a
fundamental science of methods of represen-
tation, modeling, research, and knowledge of
the surrounding space. Because the science of
cartography has changed, the subject of cartog-
raphy, including the form of interaction with
the user, has also changed. Cartography focuses
on the presentation and visual perception of the
surrounding space through a cartographic work
in the form of a figurative-symbolic metric
model. The metric model of a figurative sign is
a map that is an informational product and has
several useful properties and functions (Ban-
kovi¢ et al., 2021). Designing and mapping is
a very important part of the work in the field
of cartography development. Topographic car-
tography develops a TM system, the subject of
which is the modeling of hydrography, natural
appearance — contour, coverage — vegetation
cover, communication, population, economic
activity (display of economic objects), as well
as the mutual relationship of the elements of
the content of the topographic space.

Maps are used in different ways depending
on the purpose and tasks that are realized by
using them. Such tasks can be realized at differ-
ent levels of map perception. The user applies
various mental operations, obtaining informa-
tion related to the location of objects, their attri-
butes, and their spatial situation (Zyszkowska,
2017). The most widely used is TM25, which
shows horizontal and vertical topographic fea-
tures of a part of the Earth’s surface, systemat-
ically drawn on a flat surface. They are used to
show the natural and cultural characteristics of
a certain area, such as contours, hydrography,
vegetation, communications, and settlements.
They can be used for a variety of purposes, such
as infrastructure planning and management,
resource monitoring, exploitation, demographic
analysis, recreational activities, and military
planning (Kent & Hopfstock, 2018). The map
consists of four groups of elements: mathe-
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eJleMeHaTa: MaTeMaTH4KH, Teorpad)CKu, TOMyHCKA
u enemeHTH odopmibera kapre. Huje moryhe
MIPE/ICTABUTH CBE €JIEMEHTE CTBApPHOCTH KOJU Ce
HaJla3e Ha ofpel)eHOM mozpydjy Koje ce KapTupa,
TE je TPHINKOM KOHCTpyHCama KapTe HEeOImXo.l-
HO Je(duHHCaTH KPUTEpUjyMe Ha OCHOBY KOJUX
he ce BpumTH omabup enemeHara koju he outu
MIPE/ICTaBJbEHU Ha KapTH, OJJHOCHO HEOIIXOTHO je
MIPUMEHUTH KapTorpadcko rerepanucame. Kap-
Torpa)cko reHepaucame je CTBapaIauyKy MpoLEeC
YOINIIITaBamka, KOjU Ce€ MPUMEHYje MPH MPOjeK-
TOBamy M cacTaBibamy caapxkaja TK. Obyxsara
npoyyaBame reorpa)cke cperHe, CHCTeMaTn3a-
1)y reorpad)CKUX MojaTaka, mpoueHy ¢ 003upom
Ha THUII, HAMEHY M pa3Mep KapTe, 01adupame Uin
o0jennmaBame U BHUXOBO I'padUyIKO MPUKA3H-
Bame, y3 Beh mim Mamu cTerneH ynpoihaBama
(Sekulovi¢ & Drobnjak, 2013). ITpunrkom renepa-
JM3alHje KOPUCTE ce KIIaCHYHA CPeCTBA FeHepa-
JIMCarka Kao IITO Cy CEIEKIN]a, I0jeTHOCTaBIbCHLE,
arperauyja wiv IoMepame, U lbHMa ce JUPEKTHO
MaHMITyJIMILIE eleMeHTHMa Ha KapTh (Bereuter &
Weibel, 2017).

JloOpo nu3ajHupaHa KapTa 0Be3aHa je C me-
HOM criocoOHouthy J1a MpuKake OAHOCE KOjU YHHE
CeMaHTHYKa CBOjCTBA (METpPHYKa, TOIOJIOIIKA U
ecTeTcka) npukazaHor noxpyyja (Blana & Tsoulos,
2022). TK je crmoxeH mpuka3, a HbEH OCHOBHH
cazpxaj cy reorpacku eJIeMEeHTH KapTe KOjH ce
y 3aBUCHOCTH OJI HAMEHE KapTe U pazMmepe Ipu-
Kazyjy y oapehenoj mepu. Pagom cy oGpahenu
¢uznuKo-reorpad)cku M IpyIITBEHO-TeOrpadCcKu
enement TK 1:25000: xana ce najy, y K0joj Me-
pH, Ha KOJU HaYMH U BU3YEJHO NMPHUKA3aHU KaKoO
U3ITIEAajy.

MATEMATHUYKU EJIEMEHTHU
KAPTE

MaremaTuuky eJeMeHTH KapTe o0yxBarajy
Kaprorpadcky Mmpojekuujy y Kojoj je uzpahena
KapTa, pa3Mep KapTe 1 IeoieTCKy ocHoBy. Kapro-
rpadcka mpojexiyja je MareMaruuka MoryhHocCT
na ce cpepHa MoBpIIMHA 3eMIbe MPUKAKE Ha PaB-
HOJ MOBPILIMHHU, OTHOCHO KapTH, Y AaT0j pa3Mepu
(Markoski, 2018). Ona oapehyje npenas ox moBp-
IIMHE EUIICON/IA HA paBaH, J1ajyhu HCTOBpEeMEHO

matical, geographical, supplementary, and map
design elements. It is not possible to present
all the elements of reality that are located in
a certain area that is being mapped, so when
constructing the map it is necessary to define
the criteria based on which the elements that
will be presented on the map will be selected,
it is necessary to apply cartographic generaliza-
tion. Cartographic generalization is a creative
process, which is applied when designing and
compiling the contents of TM. It includes
the study of the geographic environment, the
systematization of geographic data, the assess-
ment concerning the type, purpose, and scale
of the map, selection or unification, and their
graphic display, with a greater or lesser de-
gree of simplification (Sekulovi¢ & Drobnjak,
2013). When generalizing, classic means of
generalization such as selection, simplification,
aggregation, or displacement are being used,
and they directly manipulate the elements on
the map (Bereuter & Weibel, 2017).

A well-designed map is related to its abil-
ity to show the relationships that make up
the semantic properties (metric, topological,
and aesthetic) of the displayed area (Blana &
Tsoulos, 2022). TM is a complex representa-
tion, and its basic content are the geographical
elements of the map, which, depending on the
purpose of the map and scale, are displayed to
a certain extent. The physical-geographical and
social-geographical elements of TM 1:25000
are processed in the paper: when they are giv-
en, to what extent, in what way, and visually
shown how they look.

MATHEMATICAL ELEMENTS OF THE
MAP

The mathematical elements of the map include
the cartographic projection in which the map was
created, the scale of the map, and the geodetic
base. Cartographic projection is the mathematical
possibility to show the spherical surface of the
Earth on a flat surface, i.e. a map, on a given scale
(Markoski, 2018). It determines the transition from
the surface of the ellipsoid to the plane surface, giv-
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3aKOH pacropezia Mpy TOM HaCTAJIUX JAeopMariyja.
W3pakaBa aHAIMTUYUKY 3aBHCHOCT U3Mel)y Koopu-
Hara Tayaka Ha 3eMJBHHOM EJIMIICOUIY U PaBHU U
THME JICTEpMHHUILE 00aBe3aH PEAO0CIIe paoBa y
padyHamy U KOHCTPYKIMjU MaTeMaTHYKe OCHOBE
KapTe, U3pakeHe oArorapajyhum cucteMom Ko-
OpIMHATHUX JIMHM]A. TakBa KOOpJMHATHA Mpexka
je obaBesHa ocHoBa cBake kapte (Peterca et al.,
1974). Pa3mep npencrassba OIHOC Ty KUHE Ha Kap-
TH 1 ojpel)eHe XOpU30HTAIIHE JTyKUHE Y TIPOCTOPY,
n3paxkaBa ce HyMEpUYKH Kao penanuja Opoja 1 u
Opoja Koju 03HauaBa KOJIHMKO ITyTa Cy €JIEMEHTH U3
NIpUpPOJIE YMamEHH, J1a OM ce IpUKa3ail Ha KapTH
(Ivanov, 2018). ['maBHu pa3mep odyBaH je camo
y Taukd, JIUHUjU WIKA JHHUjaMa HyNTHX aedop-
Manyja. [To meMy ce KOHCTpyHIlle pa3MEepHUK U
03HauaBa Ce y PEaKIMjCKUM eJIeMEHTHMA KapTe.

TK um3nama BojHoreorpadckor HHCTUTYTa
(BI'M) y beorpany uzpal)yjy ce y KOHPOPMHO]
VYuusep3anunoj Tpaucdepzannoj MepxkaTtopo-
Boj (UTM) npojexuuju MEpUIUjaHCKUX 30HA.
OBa mpojekiyja ce CTaHAapJHO KOPUCTH 3a cac-
taBibatbe TK mmupom csera. [IpencraBiba moau-
¢buxanujy nperxoaHo passujeHe I'ayc-Kpurepose
npojexiyje, ¢ pukcHoM pazmepom ox 0.9996 Ha
CpelbUM MEpHHMjaHHMa y IIECTOCTEIICHUM 30-
Hama npojekuuje (Pedzich, 2015).

Koopaunathu cucteMm je neuHUCaH HMEHOM,
JeAMHUIIaMa KOj€ KOPUCTH, CMEPOM H PEIOCIIEIOM
0Ca, @ YMHU CKYIl YCIIOBJbEHHX (DUKCHUX JIMHH]jA
KOje CITy’Ke 3a jeZIHO3HAYHO ofipehuBambe mosoxkaja
Ta4yKe Ha HEKOj paBHU, MaTEMAaTU4KH 3a/1aT0j KpH-
BOj MOBPILHU WM y MpocTopy yommire. OCHOBHE
kapakrepuctuke UTM kooparHaTHOT cucTema cy
IIIECTOCTETIEHCKE JY>)KUHCKE 30HE; CyCEelHE 30HE
ce npekiamnajy y nojacy og 400000 m; kao MmepHa
JeIMHHLIA KOPHCTH C€ MEeTap; YCJIOBHA BPEIHOCT
arcuuce (exBaropa) je 3a ceBepHy xemmuchepy 0
m, a 3a jykay 10000000 m, Tako aa cBe ancuuce
MMajy TIO3UTUBHY BPETHOCT; YCJIOBHA BPEIHOCT
opaunata je 500000 m, Tako Ja cBE OpaWHATE
MMajy IO3UTUBHY BPEJHOCT; IIPABOYIJIE KOOP/ANHA-
TE Ce jeAMHCTBEHO oapelyyjy 3a cBe 30He. Dopmyrie
3a TpaHc(opMalrjy KoOpAnHaTa U3 jeHE 30HE y
JpYTy Cy JEAMHCTBEHE M KOHBEpPIeHIMja Mepu-
mujana He npenasu 5° (Sekulovi€ et al., 2010).
[ub cucrema obenekaBarba MOBPIIMHA U Tayaka
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ing at the same time the law of distribution of the
resulting deformations. It expresses the analytical
dependence between the coordinates of the points
on the Earth’s ellipsoid and the plane surface and
there by determines the mandatory sequence of
works in the calculation and construction of the
mathematical basis of the map, expressed by the
appropriate system of coordinate lines. Such a
coordinate network is the mandatory basis of every
map (Peterca et al., 1974). The scale represents the
ratio of the length on the map and certain horizontal
lengths in space, it is expressed numerically as the
ratio of the number 1 and the number that indicates
how many times elements from nature are reduced
to be displayed on the map (Ivanov, 2018). The
main scale is preserved only in the point, line, or
lines of zero deformations. According to it, the
scale is constructed and marked in the editorial
elements of the map.

TM published by the Military Geograph-
ical Institute (MGI) in Belgrade are made in
conformal Universal Transfer Mercator (UTM)
projection of meridian zones. This projection is
used as a standard for the compilation of TM all
over the world. It represents a modification of the
previously developed Gauss-Krieger projection,
with a fixed scale of 0.9996 on the intermediate
meridians in the six-degree projection zones
(Pgdzich, 2015).

The coordinate system is defined by the name,
the units it uses, the direction and order of the axis,
and it forms a set of conditioned fixed lines that
serve to unambiguously determine the position of
a point on a plane, mathematically defined curved
surface, or in space in general. The basic character-
istics of the UTM coordinate system are six-degree
longitude zones; neighboring zones overlap in a
zone of 400000 m; the meter is used as a unit of
measurement; the conditional value of the abscissa
(equator) is 0 m for the northern hemisphere, and
10000000 m for the southern hemisphere, so that
all abscissas have a positive value; the conditional
value of the ordinate is 500000 m so that all ordi-
nates have a positive value; rectangular coordinates
are determined uniquely for all zones. Formulas
for transforming coordinates from one zone to
another are unique and the meridian convergence
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jecte ma omoryhu jemHO3HAYHO OOENeKaBaHkE
Ma KOje MOBPIIMHE WM TauyKe Ha LeJI0] 3eMJbH,
UCKJbYUyjyhu cBako ommcHO 0O0jalImbaBame IIe
ce Ta Tauka Haja3u. OBaj cuCTeM UAECHTH(UKA-
1I1je MpEKe MPEACTaBIba CTaHAap KOjU ce Mpu-
MemYje Ha CBUM BOjHIM KapTama wianuna NATO
(North Atlantic Treaty Organisation) (Talhofer
et al., 2021). Cucrem caapu Tpu cTeneHa ode-
nexxaBama. [IpBU U Ipyru creneH O3Ha4YaBajy
MOBPILIUHE, a Tpehu MonoXaj Tayaka yHyTap TUX
MIOBPILIUHA.

['eoneTcKky OCHOBY UMHE TadyKe JAp>KaBHE TPH-
aHTyJaIyje CBUX PEeIoBa, MOJIUTOHOMETPHU]jCKE
Ta4yKe, periepy TeOMETPH]CKOT HUBEIIMAHA U TauKe
onpehene rmodamsHUM MO3UIIMOHUM CHUCTEMOM
(I'TIC). AnconyTHe BUCHHE CE€ OJJHOCE Ha CPENbU
HUBO JagpaHckor Mopa, oapeheH mpema mapeo-

rpady y Tpery.

I[TPUKA3 TTEOT'PAO®CKUX EJIEMEHATA
HA TK25

Kaprorpadcku nusajn Moxe ce cmarparu
HAauMHOM KoMyHHuKanuje. Kapre mpencraBsbajy
CPEICTBO 3a JOKYMEHTOBAHkE U 00jallmhaBame
HaIIUX MCKYCTaBa, Kao U 3a MPEACTaBIbABE U
IpeHoIIeke ofipel)eHor moriena Ha CBET Ha KO-
pucHuka kapte (Roth, 2021). Taxohe, npencrasspa
HajKOMIUIEKCHU]U acMeKT KapTorpaduje 1 3a b
MMa J1a CBE eJIEMEHTE KapTe MpeJICTaBu KOPUCHUKY
kao nenuny (Ahnlén, 2017). Ha xoHCcTpyHcame u
OOJTMKOBAHE KapTe yTUUY OAHOCH HAYYHO-TEXHO-
JIOIIKUX, TEXHUYKUX U JIMKOBHUX KapaKTePHCTHUKA.
Kaprorpadcku nu3ajH 10prHOCH €CTETCKOM KBa-
JUTETy KapTe M OOrarcTBy y MOIVIEAY caapikaja,
OIHOCHO KOJTMYMHU HH(POpMAIIHja Koje ce MpeHoce
KapTOM M FBbUXOBOM Ta4qHOIINY.

OCHOBHHU cajip>kaj KapTe YiHE BbeHH reorpad-
CKM YMHUOLM. 3acTyIUbeHU Cy y LenuHu Ha TK
Y 3aBUCHO OJ1 pa3Mepe U HaMeHE KapTe 3aBHCH Y
K0joj Mepu he 6utu npukaszanu. Y reorpadcke yu-
HOLIE CTIa/1ajy MaTeMaTH4Ko, (PU3UIKO U JIPYyIITBE-
Ho-Treorpadcku eneMeHTd. Y (pusudko-reorpadcke
CBpCTaBajy ce xuaporpaduja, pejbed u Berera-
11ja, a y ApylTBeHO-reorpadcke KOMyHHUKaIuje,
HaceJbeHa MECTa, 00jeKTH U reorpa)CKu Ha3UBH.
Ipukas reorpa)cKux moaaraka 3aBUcH O] pa3Mepe

does not exceed 5° (Sekulovi¢ et al., 2010). The
goal of the surface and point marking system is
to enable unambiguous marking of any surface or
point on the entire Earth, excluding any descriptive
explanation of where that point is located. This
grid identification system is the standard used on
all military maps of NATO (North Atlantic Treaty
Organisation) members (Talhofer et al., 2021). The
system contains three marking levels. The first and
second degrees indicate surfaces, and the third is
the position of points within those surfaces.

The geodetic basis consists of state trian-
gulation points of all orders, polygonometric
points, geometric leveling rapiers and points
determined by the global positioning system
(GPS). Absolute heights refer to the mean level
of the Adriatic Sea, determined according to the
tide gauge in Trieste.

DISPLAY OF GEOGRAPHIC ELEMENTS
AT TM25

Cartographic design can be considered as
a way of communication. Maps are a means of
documenting and explaining our experiences,
as well as representing and conveying a certain
worldview to the user of the map (Roth, 2021).
Also, it represents the most complex aspect of
cartography and aims to present all map elements
to the user as a whole (Ahnlén, 2017). The con-
struction and design of the map are influenced by
the relations of scientific-technological, technical,
and artistic characteristics. Cartographic design
contributes to the aesthetic quality of the map, and
richness in terms of content, i.e. the amount of in-
formation conveyed by the map and its accuracy.

The basic content of the map consists of its
geographical factors. They are represented in their
entirety on TM and depending on the scale and
purpose of the map, it depends on the extent to
which they will be displayed. Geographic factors
include mathematical, physical, and social-geo-
graphical elements. Hydrography, contour and
vegetation are classified as physical-geographical,
and communications, settlements, objects, and
geographical names are classified as social-geo-
graphical elements. The display of geographic
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Kapre. Ajanraiyja JeTaJbHOT CKyIla Imojaraka 3a
NIPE/ICTaBIbAE Y MABUM pa3Mepama HazuBa ce
reHepaym3aimja kapre. [ eHepanucame je HyKHO,
Jep 3a pa3nuKy ox1 aTpuOyTCKUX Mojaraka Koju cy
MIPUCYTHHU caMo y 0a3u mojaTaka, ciMOOoJIorHja 1
BU3YEJTHO MPUCYTHHU €JIEMEHTH JJUPEKTHO MPEy3eTH
¢ pa3zmepe 1:25000 mory 110 Te Mepe J1a orTepere
kapty 1:50000 ma moctaHe MpakTUYHO HEYIO-
TpeOJpHBa C aCIIeKTa ITaMIIaHOT TPOU3BOAA. 3aTo,
HEOITXO/THA j€ PEMYKITH]ja U IOJATHO YOOIMUaBakhe
cazpkaja Kako OM OIITaMIIaHU JIUCT KapTe Kao
U BU3yaJIHU TNIPHKa3 MMM OAroBapajyhy ymo-
TpebHy BpenHocT (Markovic et al., 2014). Cpxa
reHepaimsaiyje je aa ce Hampasu noopa TK, y
K0joj ce OanaHcupajy 3aXTEeBH 3a TAYHOCT, CA/IPKa]
uH(pOpMaIrja U YUTIbUBOCT.

Xwunporpaduja

Xuaporpadcka Mpexka je BakaH €JIEMEHT
MIPUPOTHOT Tiej3aXka U 3Ha4YajaH je eIEMEHT cajp-
xaja cake TK. [Tpuka3 xungporpadcekux odjexara
3aCHMBA C€ Ha JIMHEAPHOM 3HaKy, KOju omoryhasa
Jla ce Ha KapTH MpUKaKe JIOKAIMja, BEJIUMYMHA U
o0muk oBux objekara. Ilon xugporpadujom mnos-
pasymeBajy ce CBH 00jJE€KTH KOjU CaapiKe BOAY WU
uMajy 3a b KopHiheme u CHabIeBambe BOJOM.
Ty cmanajy: Mopa, jesepa, peke, KaHamu, Oape,
puOmaIy, JIOKBE, MOYBape, IOTOIH, U3BOPH, OyHa-
pH, TPIIKE, BOIOBOMIU, YECME U JIp., K0 B 00jEKTH
Koju cy u3rpahenu 3a rmioBuaOEHE, EKOHOMCKE U
apyre cBpxe. 300r Tora je MpeAcTaBbalkbe OBUX
o0jexaTta BeoMa 3Ha4ajHo.

Jla ©u ce makie m3yyaBasia xujaporpaduja
U BEeH NpUKa3 y Kaprorpaduju, Xuaporpadcku
€JIEMEHTH Cy TMOJICJbEHH Y TPH TpyIe: 00jeKTH 3a
BOJIOCHAO/1eBamb€, BOJICHH TOKOBH M BOJICHE ITOBP-
IIMHE ca CBUM Ipunanajyhum enementuma. [lox
o0jeKkTHMa 3a BOAOCHAOeBame MOApPa3yMeBajy
ce CBU OHM 00jeKTH M3 KOjUX ce A00uja Boma 3a
nuhe (uecme, n3BopH, OyHApH), OHU Y KOjUMa ce
CaKyIba MOBPUIMHCKA BOoja (LMCTEpHE, pe3ep-
Boapu, 0aceHu) U OHE KOjHUMa C€ BOJa MPEHOCH
Ha HEKY yJaJbeHOCT (I[pIKe, BOIOBOIM, TYHEIH
3a Bony, akBaaykTu). [IpukasuBame HU3BOpa H
OyHapa 3aBUCH O]l FbMXOBE BXKHOCTH. Y BOJOM
OoratuM MoApy4yjuMa U y HacesbUMa BaXKHHU CY
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data depends on the scale of the map. Adapting a
detailed data set to represent it at a smaller scale
is called map generalization. Generalization is
necessary because, unlike attribute data that is
only present in the database, symbology and
visually present elements taken directly from the
1:25000 scale can overload the 1:50000 map to
such an extent that it becomes practically unus-
able from the point of view of the printed product.
Therefore, reduction and additional formatting of
the content is necessary so that the printed map
sheet, as well as the visual representation, have
an appropriate use value (Markovi¢ et al., 2014).
The purpose of generalization is to make a good
TM, in which the requirements for accuracy, in-
formation content, and readability are balanced.

Hydrography

The hydrographic network is an important
element of the natural landscape and it is a sig-
nificant element of the content of each TM. The
display of hydrographic objects is based on a
linear sign, which allows the location, size, and
shape of these objects to be displayed on the map.
Hydrography refers to all objects that contain
water or have the purpose of using and supplying
water. These include seas, lakes, rivers, canals,
ponds, puddles, swamps, streams, springs, wells,
pumps, water pipes, fountains, etc., as well as
objects that were built for navigation, economic
and other purposes. That is why the presentation
of these objects is very important.

To facilitate the study of hydrography and
its presentation in cartography, hydrographic
elements are divided into three groups: water
supply facilities, water courses, and water sur-
faces with all associated elements. Water supply
facilities include all those facilities from which
drinking water is obtained (fountains, springs,
wells), those in which surface water is col-
lected (cisterns, reservoirs, basins), and those
through which water is transported over a certain
distance (pumps, water pipes, water tunnels,
aqueducts). The display of springs and wells
depends on their importance. In water-rich areas
and settlements, public wells and those where
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jaBHHM OyHapu U OHM Ha KOjUMa c€ TPajHO MEpH
BOJIOCTAj TOJ3EMHE BOJE, Kao M OyHapH M3BaH
HaceJba jep Cy 100pu OpujeHTHpHU. Y KpajeBuMa
OCKYIHUM BOJIOM, HIIP. KPacy, Of] 3Ha4aja je CBaKH
u3Bop wim OyHap (Lovri¢, 1986). CyBu BogoTorum
(cymmiie) ¥ moA3eMHHU BOIOTOIM MPHUKA3yjy ce
UCTIPEKUIAHOM JIMHUjOM Kako OM ce Harjacuia
wuxoBa nospemeHoct (Ci. 1).

I[Ton Texyhum Boama Uit BOIEHUM TOKOBUMA
ce IMoApa3yMeBajy XuAporpacku eneMEeHTH Kao
LITO Cy ITOTOLIH, peKe, kaHaiu, pykasiu. Ha TK25
ce mpuKasyjy cBe Tekyhe Boue uMja je JyKUHa
Beha o 250 m, OMTHOCHO y KpajeBUMa KOjU Cy
CHPOMAIITHHJU BOIOM M Kpahu TOKOBH WJIM Kaja
MPEACTaBJbajy MpPENpeKy, OAHOCHO Kaja ce Ha
bUMa JaCHU]j€ U3PaXKaBajy KapaKTepPUCTUIHU MOp-
¢onomku obmuim Tepena. Ha TK 1:25000 peke u
KaHaJIM KOjH Cy YKH O] 5 m IPHKa3yjy ce jeHOM,
IIyHOM (CTaJIHU TOKOBHU) WJIM UCIIPEKUIAHOM (TO-
KOBHU MOBPEMEHO 0e3 BOJIE) JIMHU]OM IU1aBe 0oje.

the groundwater level is permanently measured
are important, as well as wells outside the set-
tlements because they are good landmarks. In
areas with scarce water, every source or well
is important (Lovri¢, 1986). Dry watercourses
(droughts) and underground watercourses are
shown with a broken line to emphasize their
occasionality (Fig. 1).

Flowing waters or watercourses mean hy-
drographic elements such as streams, rivers,
canals, and backwaters. TM25 shows all flowing
waters whose length is greater than 250 m, i.e.
in regions with poorer water and shorter flows
or when they represent an obstacle, i.e. when
they more clearly express the characteristic
morphological forms of the terrain. On 1:25000
TM, rivers and canals that are narrower than 5
m are shown with a single, solid (permanent
flows) or broken (flows occasionally without
water) blue line.

Cn. 1. Xunporpadceku enementu Ha kaptu TK25 NK34-6/4-1-3 ByjkoBait
(Bojuoreorpagcku nactutyT, 20172)
Fig. 1. Hydrographic elements on map TM25 NK34-6/4-1-3 BbyjkoBar
(Bojuoreorpagckn nactutyT, 2017a)

Pexe u kaHanmu koju cy mmpuHe o S m a0 10
m MpHKa3yjy ce TYIUIOM JIMHHU]OM, JIOK C€ peKe
KaHaJM Koju ¢y mmpu o 10 m najy y pasmepu, kao
TIOJIUTOH. Y OBOM CITy4ajy, peKe 1 KaHaJIU UCIIpTa-

Rivers and canals that are 5 m to 10 m wide
are shown with a double line, while rivers and
canals that are wider than 10 m are given to
scale, as a polygon. In this case, rivers and canals
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Bajy ce 00aJIOM peKe/KaHasa, a Kpo3 CpeIuHy peKe
ce naje xuaporpadcka muauja. Y crajahe Boze wim
BOJICHE TOBPIIMHE CHajajy: Mopa, jesepa, Oape,
JIOKBE, MouBape, pubmarm. Kao ocHoBa 3a mu-
XOBO TIPEJICTaBIbamhe KOPUCTH ce 00allHa JIMHU]a.
[Tox oGanHOM JHMHHUjOM ce Moapa3zyMeBa JMHUja
TI0 KOjOj C€ HEMOCPETHO JOAUPYje KOITHO U BOJA.
VY 3aBHCHOCTH J1a JIU Ce pajy O cTajahum Bojama
HACTaJIMM IPUPOIHUM ITyTEM WIIU JEjCTBOM YOBE-
Ka, o0aJiHa JIMHHUja Ce MPEACTaBIba 10 CPEIHEM,
OZIHOCHO HajBHUILIEM BOJIOCTAjy.

Jesepa ce mpeacraibajy Tako Jia ce ca KapTe
Mory 1001TH UH(pOpMAaIHje O OOIHKY, BETUYHHHY,
nyounn u pazyhenoctu odana. CIIM4HO Kao Ko BO-
JICHUX TOKOBA, KOJI CTJIHUX je3epa 00ajicKa JIMHUja
ce J1aje IyHOM, a KOJI IEPUOAMYHHUX HCTIPEKUIAHOM
munujoMm. Jlokse u 6ape na TK npencrasspajy ce
0e3 nerasba o ;yonnu (Jbemesnh & bakpad, 2013).
Kpajmu u3rien BoaeHUX MOBPIIMHA HA KapTH je
peaia npuKas U3 pupoIe, MOIUTOH CBETIIO IIaBe
00je, YOKBUPEH TaMHO I1IaBOM 00AJICKOM JIHHU]OM,
YHjy je MOBPIIUHY MOryhe U3MepUTH ca Kapre.

Pemed

CarnenaBare KBAaHTUTABHUX M KBAJIUTATHB-
HUX ocobuHa 3emsbuinTa ¢ TK kiacuuas je HaunH
MPOIICHE U MPEACTaBsba 030MJbAaH U AYroTpajaH
110Ca0, YUjU pe3yATaTH MCKJbYYHBO 3aBUCE O]
ucKycTBa U 3Hama o0 TK 1 meHoj nHamenu. Pesbed
Jj€ CKyn HepaBHMHA Ha MOBPIIUHU 3eMJbe. Y reo-
rpaduju ce 3a BEeroBo MPoyyaBambe U KapTHPAhE
KOPHUCTE JIBa MOZIea: TOnorpadCcku, Koju pebed
rnmocMarpa Kao MOBPIINHY, U T€OMOP(OIOIIKH,
KOjU OBY IMOBPILMHY MpPEACTaB/ba Kao JEJbUBY
Ha ¢opme (Camconos, 2011). 3a pasznuxy ox
BehuHe Npyrux enemeHara cajpikaja OIMIITHX
reorpadckux M TOomorpaCKuxX Kapara, mera
KapakTepuIlly He IBOAMMEH3UOHAIHOCT, Beh Tpo-
JTMMEH3MOHAITHOCT ciuke. Mirpa cBeTI0CTH U CeH-
K€ Ha TIOBPIIMHU 3eMJbe, IPOMEHA HEeHE BUCHHE
U CTpMUHE (Haru0a) CTBApHHU Cy, BUIJBUBH U MOTY
ce MPEHETH Yy OONMKY CiMKe MmoMohy rpaduxe.
Ty Hacrtaje mpoOiemM penpoayKiuje HermpaBui-
HOCTH, KOJU C€ CacTOjH y Tpa)kely BU3YETHOT
edeKTa TPOJMMEH3NOHATHOCTH Ha PaBHO] CIUIIN
(Bocroxoga et al., 2002). N3mehy oBux monena
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are drawn along the bank of the river/canal, and
a hydrographic line is given through the middle
of the river. Standing water or water bodies in-
clude seas, lakes, puddles, swamps, and ponds.
The coastal line is used as the basis for their
representation. The coastline is the line along
which land and water directly touch. Depending
on whether it is stagnant water created naturally
or by human action, the coastline is represented
by the middle or by the highest water level.
Lakes are presented in such a way that infor-
mation on the shape, size, depth, and spread of
the shores can be obtained from the map. Sim-
ilar to the case of water courses, for permanent
lakes the shoreline is given as a solid line, and
for periodic lakes as a dotted line. Puddles and
ponds on TM are presented without details about
the depth (Jbemesuh & Bakpau, 2013). The final
appearance of the water surfaces on the map is
a realistic representation of nature, a light blue
polygon, framed by a dark blue coastline, the
surface of which can be measured from the map.

Contour

Observing the quantitative and qualitative
properties of terrain with TM is a classic method
of assessment and represents a serious and long-
term job, the results of which depend exclusively
on experience and knowledge about TM and its
purpose. Contour is a set of bumps on the Earth’s
surface. In geography, two models are used
for its study and mapping: topographic, which
considers contour as a surface, and geomorpho-
logical, which presents this surface as divisible
into forms (Camconos, 2011). Unlike most other
elements of the content of general geographic
and topographic maps, it is characterized not by
two-dimensionality, but by three-dimensionality
of the image. The play of light and shadow on the
Earth’s surface, and the change in its height and
slope (inclination) are real, visible, and can be
conveyed in the form of an image using graphics.
This is where the problem of reproduction of
irregularities arises, which consists in searching
for the visual effect of three-dimensionality on
a flat image (BocTokoBa et al., 2002). There is
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HEMa KOHTPAJUKTOPHOCTH, OHU ce MelhycoOHo

nonymwyjy. [IpencraBibame 3eMIBUIHUX O0IHKA

knacnyHuM TK je Texak, KOMIUIEKCaH U JIyroT-
pajan mporiec.

[Tpuka3 pemeda Tpeba mna obe3beau crBa-
pame peanHor MPOCTOPHOTI YTHUCKa, O: 00JIu-
[IMMa HEpPaBHMHA; PACIOpeNry MOjeIuHUX O0JIu-
Ka ¥ BHUXOBUM Be3aMa; KapakTepy M CTEHEHY
palraIambeHOCTH MOBPIIM 3eMJbe U MOTYNHOCT
KBaJIUTaTUBHE U KBAHTUTATUBHE OIIEHE pesbeda
(Sekulovi¢ et al., 2015). Ha TK25 pessed ce npu-
Kazyje pa3HUM I'e0JIeTCKUM Taukama: HUBEJIMaH-
CKE TauKe, TPUTOHOMETPHjCKE TauKe, HICTAKHYTH
00jeKTH Kao TPUTOHOMETPHjCKE TauKe, KOTe U
I'TIC Tauke; nzoxuncama U HEKMM KapaKTe€pHC-
TUYHUM peJbepHUM OONMUIMMa: BpTade, japyre,
MPUPOJHU U BEIITAYKH ycelu, nehune, moBp-
IIMHCKU KOTIOBU U CIIMYHO.

[Ipencrapibame pesbeda METOJOM U30XUTICH
HajIPELM3HU]H j€ U HAJTeKH HAaUMH NPUKa3UBakbha
3emspuHe Tonorpagcke nospuunae. Kaprorpadgce-
KHUM TIpeCTaBJbamkbeM Tpeda ocTBaputu cienehe
ycnose (Miladinovi¢, 2017):

— C 10BOJBHOM JeTajbHOILINY U TayHOIIhy MO-
pajy OMTH U3pa)KeHU CBU €JIEMEHTApHH 00-
LU pesbeda U 3aapKaHe HUXOBE Kapakre-
pUCTUYHE O0COOHMHE;

— Ha kaptu Tpeba na ce jacHO ucTu4y oporpad-
CKe Tauke (BpPXOBU M ceasia) U oporpadcke
nvHUje (BOJOACTHHIIC, BOJOCIUBHUIIC, TUHH]C
npesoMa M MOAHOXK]ja);

— MHzoxurcama ce Mopajy BEpHO IpUKa3aT mpa-
BLIM U CTPMUHE Haruba u BHUXOBE MPOMEHE;

— PacnopenoM H30XHIICH U OOJMKOM CaBHjarba
Tpeba Ja ce 3apke TUIMYHE 1pTe pesbeda; u

— Pesped Mopa 6utn yckialen ¢ ocranum ene-
MEHTHMa CaJIpKaja KapTe.

OcnoBue uzoxurnce Ha TK25 najy ce ca ex-
Buguctannujom on 10 m. CBaka mera OCHOBHA
M30XHMIICA Jaje ce 3a7e0/baHOM JIMHHJOM 1 Ha3UBa
ce IJIaBHA, Ha OBUM M30XHIICaMa BPILIHU C€ O3Ha-
YyaBamke BUCHHA OpOjyaHMM MOAalMMa Ha OAro-
Bapajyhum MecTuma paau JakIer OYhTaBarba
BucuHa ¢ kaprte. [lopen muX ucupraBajy ce H
MOMONHE U30XHUIICE U TO UCTIPEKUIAHOM JIMHU]OM,
aKo 03HayaBajy MOJIOBUHY €KBHIUCTAHLIU]E WIH
HEMPEKUTHOM TaYKaCTOM JIMHUjOM Ha YETBPTUHH

no contradiction between these models, they

complement each other. Representation of land-

forms by classic TM is a difficult, complex, and
long-term process.

The presentation of the contour should en-
sure the creation of a realistic spatial impression,
about: shapes of unevenness; the arrangement
of individual forms and their connections; the
character and degree of breakdown of the Earth’s
surface, and the possibility of a qualitative and
quantitative assessment of the contour (Seku-
lovi¢ et al., 2015). On TM25, the relief is dis-
played with various geodetic points: leveling
points, trigonometric points, prominent objects
such as trigonometric points, elevations, and
GPS points; contour lines, and some characteris-
tic contour forms: sinkholes, ravines, natural and
artificial cuts, caves, surface mines and the like.

Representation of the contour using the
contour line method is the most accurate and
difficult way of representing the Earth’s topo-
graphic surface. Cartographic representation
should fulfill the following conditions (Miladi-
novic, 2017):

— All elementary relief forms must be expressed
with sufficient detail and accuracy and their
characteristic features must be preserved;

— Orographic points (peaks and saddles) and
orographic lines (watersheds, fracture lines,
and foothills) should be marked on the map;

— Contour lines must faithfully depict the di-
rections and steepness of slopes and their
changes;

— The arrangement of the contour lines and the
shape of the bend should retain the typical
features of the contour; and

— The contour must be harmonized with other
elements of the map content.

Basic contour lines on TM25 are given with
an equidistance of 10 m. Every fifth basic contour
line is given by a thick line and is called the main
one, on these contour lines the heights are marked
with numerical data in the appropriate places for
easier reading of the heights from the map. Next
to them, auxiliary contour lines are drawn with a
broken line if they mark half of the equidistance
or with a continuous dotted line at a quarter of
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exBuauctannuje. Ocraau pesbeGHr 0OIUIH 1ajy
ce oipel)eHrM yCIIOBHUM 3HAIIMMA, 4ecTo mpahe-
HU O3HaKama Koje HaM Jajy AeTajbHuje uHpop-
Mallije O BUXOBUM Kapaktepuctuma. Perbed je
nar y cenuja (OpaoH), a MojeIuHU JIEMEHTH U Y
1puoj 6oju. Ha TK IlIBajiiapcke, 3a MprKa3uBame
pebeda ce, OCHM M30XHIICH U YCIIOBHUX 3HAKOBA
3a KapaKTepUCTUYHE OOJIMKE, KOPUCTH U CEH-
yeme. YnopehuBamem kapre uznama BI'M u TK
[IBajiiapcke, yOUwbHBO je aa je pesbed rpaduaku
00Jbe TIPEACTaBIbEH Ha IIBAjIIAPCKO] KApTH, aju
je canpxkaj onrepehenuju (Ca. 2).

the equidistance. Other contour forms are given
with certain conditional signs, often accompanied
by signs that give us more detailed information
about their characteristics. The contour is given
in sepia (brown), and some elements in black.
In the TM of Switzerland, shading is also used
to show contour, in addition to contour lines and
conditional signs for characteristic shapes. By
comparing the map of the MGI and TM editions
of Switzerland, it is noticeable that the contour is
graphically better represented on the Swiss map,
but the content is more loaded (Fig. 2).

C. 2. [Ipuka3 pespednux odnuka Ha kKaptu TK25 NK 34-5/6-2-4 Bpame
(Bojnoreorpadcku nnctutyt, 2017b) u va TK LlBajuapcke
(Bundesamt fiir Landestopografie, 2016)

Fig. 2. Presentation of relief forms on the map TM25 NK 34-5/6-2-4 Bpame
(Bojnoreorpadcku unctutyt, 2017b) and on the TM of Switzerland
(Bundesamt fiir Landestopografie, 2016)

Pemmed ce moxe mpeacTaBibaTH paziUdM-
THM METOJlama, TI0 YeMy Ce€ Pa3JIMKyje Ol OCTa-
JMX elleMeHara reorpadckor caapikaja. Merone
NpeJ/iCTaBibama pesbeda MmopesbeHe Cy y YeTHPH
rpyIie: TEOMETPHjCKe, TUIACTUYHE, TTIEPCIICKTUBHE
1 kKoMOMHOBaHe. 3a BojHe oTpede y ['eorpadckom
unpopmanuonom cuctemy (I'MC) uzpalyjy ce
,kapte crenjanne Hamene (Cin. 3 u Ci. 4) koje
CITyXe 3a npukazuBame 3D 1 Beoma cy BaxHe 3a
n3Bolere BOjHUX onepalirja 3a OUso Koje HaMeHe.
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Contourcan be represented by different
methods, which makes it different from other
elements of geographical content. Contour rep-
resentation methods are divided into four groups:
geometric, plastic, perspective, and combined.
For military purposes, “special purpose maps”
(Fig. 3 and Fig. 4) are created in Geographic
Information System (GIS), which is used for
displaying 3D and is very important for carrying
out military operations for any purpose.
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Ca. 3. Cumynanmja 3D pacrepcke Tonorpadceke noanore y sugy TK25
Fig. 3. Simulation 3D of the raster topographic base in the form of TM25

Ca. 4. OuieHa TEHKOIIPOXOJIHOCTH U MOTYNHOCTH 3alITUTE ¥ PUKPUBEHOCTH JETUHUIIA
Fig. 4. Assessment of tank penetration and the ability to protect and conceal units

Bereranuja Vegetation
Bererarujcku nmokpuBad je mpoCTOpHA 0jaBa. Vegetation cover is a spatial phenomenon.

be3 063upa Ha TO Koju ce kputepujymu (¢pusno-  Regardless of which criteria (physiognomic,
HOMCKH, CTPYKTYPaJIHH, €KOJIOLIKH, (iopuctiukn  structural, ecological, floristic, etc.) are used
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U CII.), KOPHCTE 3a KIacu(pHKaLHjy, MOTy ce Kap-
THPATH U MPEICTaBIBaTH Kao 2D rpaduuku Mozer.
Bereraruja je reorpad)cku €1eMEHT KapTe KOjH ce
MPUKA3yje WK U30CTaBJba Y 3aBUCHOCTH O]l HAMe-
He kapre. Ha TK Bereranuja ce npuxasyje, jep je
3Ha4ajHa ¥ MoTpeOHa, IOK Ce Ha OCTAIUM HE TpHU-
Kazyje WIK ce MPUKa3yjy caMO KapaKTepUCTUIHU
JIeTIOBY (BUHOTPAIH, LITyME), [1a C€ He OU ONTepeTHO
caJprkaj Kapre.

[prrkoM npezicTaBIbamka BETeTalHje MoTped-
HO j€ 0OpaTuTH NMaXXikhy Ha: IPABUJIAH PETHOHATTHA
pacriopei 1ojasa; T OTIYHHU]E TaBake KBaINUTA-
THBHHX M KBAHTHTATUBHUX KAPAKTCPHCTHKA; BEPHO
MPUKA3UBAGE KOHTYPA; eKBUBAICHTHOCT TIOBPIIIMHA
Y MCTH OJTHOC TIOBPIIIMHA K0 y TIPHPOIIH, Kao ¥ Ha
Ta4aH OJIHOC MPEMa OCTATUM eJIEeMEHTHMA reorpad-
ckor caapkaja (Jbermesuh & JKuskosuh, 2001).

VY okBupy Bererarmje, Ha TK mpezcrasibajy ce:
1IyMe, 1ojeIMHaqHO pBehe, sx0ybe, Bohmary, BU-
HOTPaJIH, JIMBAJIC, MAlIbhaIK 1 TianTaxe. [Tomohy
BaHPa3MEPHUX TAYKACTUX CUMOOJA CE MPHKa3yjy
ycamibeHa JipBeha, Bohmaly, ryme u moBpIIMHE
oy, >kOymeM. JIMHMjCKU cCMMOOJH ce KOPHUCTE 3a
NPEICTaBIbAhE IPABUITHUX JIPBOPE/IA KOJU HEMAjy
MOBPIIKHY 3a TIPUKa3 Y pa3MepH, a TIOBPIITUHCKUM
CHMOOITIMA CE TPHKA3yjy IyMe, BONAIH, KOy e,
nammsaiy 1 1. [IpumkoM npencraBibama Iryma
pa3MepHUM 3HaKOM, Y OKBHPY IOJIUTOHA JIOIAje Ce 1
TaYKACTH CUMOOIT, KOj¥ TOBOPH O KOjOj BPCTH IITyMe
ce pamu (JMcTonaaHoj win 3um3eneHoj) (Ci. 5).

for classification, they can be mapped and pre-
sented as a 2D graphic model. Vegetation is a
geographical element of the map that is shown
or omitted depending on the purpose of the
map. Vegetation is shown on TM, because it
is significant and necessary, while on others it
is not shown or only characteristic parts (vine-
yards, forests) are shown, so as not to burden
the content of the map.

When presenting the vegetation, it is nec-
essary to pay attention to proper regional ar-
rangement of phenomena; providing qualitative
and quantitative characteristics as completely
as possible; faithful rendering of contours; the
equivalence of surfaces, and the same ratio of
surfaces as in nature, as well as the exact rela-
tionship to other elements of the geographical
content (Jbemesuh & YKuskosuh, 2001).

As part of the vegetation, TM includes for-
ests, individual trees, bushes, orchards, vineyards,
meadows, pastures, and plantations. Single trees,
orchards, forests, and areas under bushes are
shown using oversized point symbols. Line sym-
bols are used to represent regular rows of trees
that do not have an area to display in scale, and
surface symbols are used to represent forests,
orchards, bushes, pastures, etc. When represent-
ing forests with scale symbols, a point symbol
is added within the polygon, which indicates the
type of forest (deciduous or evergreen) (Fig. 5).

Cn. 5. Ilpuka3 Bereranyje 1 ciMOOJIa KOjU 03Ha4aBa BPCTY (JIUCTOIAHA I 3UM3EIIeHa) ¥ TYCTHHY
ryme u 1e0sprHy cradmna Ha auety TK25 NK34-6/4-1-3 byjkosarr (Bojaoreorpadcku uncturyt, 2017a)
Fig. 5. Display of vegetation and symbols indicating species (deciduous or evergreen) and forest density

and tree thickness on sheet TM25 NK34-6/4-1-3 byjkosari (Bojaoreorpadcku uncturyt, 2017a)
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Komynukarnuje

VY kaprorpaduju noa KOMyHHUKalMjama Moj-
pa3ymeBajy ce 00jeKTH KOju CITy>Ke 3a 00aBJbarbe
caobpahaja. Bpiio cy BaxaH €JIEMEHT OTIITET
pa3Boja IpyIITBa, T€ Cy 3Ha4YajaH €JIEMEHT Cajp-
*aja cBake kapre. OHe Be3yjy HaceJbeHa MecTa
Kao LIEHTpPE JbY/ICKE JIeNaTHOCTU U HajBeher nena
MarepujatHux 6orarctaBa. OmMoryhyjy Kperama u
TPAHCIIOPT U3 jeHOT MecTa y Jipyro. Kao ocHoBHa
KapaKTEepPUCTHKA TPU KJIACH(PHKOBaKHY KOMYHH-
Kallija y3uMa ce cpellrHa KojoM Tede caobpahaj
(Borisov, 2017). Ilpema TOMe, KOMyHUKAIIje Ce
Jie7ie Ha: KOTHEHe (JKeNe3HHIe, MyTEeBH, CTase);
BOJIeHE (je3epcke, pedyHe, MOPCKE); Bas3ayIlHE
(aepoapoMu, XeTHOJPOMH) U CIELHjalTHE.

Ha TK xomyHuMKaIyje cy HpeicTaBJbeHe JIU-
HHjCKMM YCJIOBHUM 3HAIIMMA M YCIIOBHUM 3HAIFMA 32
o0jexTe caoOpahaja 1 Be3a. 300 TIOCTOjar-a BUIIIE BPCTa
KOMYHHKAIIM]a, PAJIU JIAKIIIE CUCTEMATH3aIN]e HHXO-
BOT TIPEJICTaBIbakba, BPIIN CE TOJIENIa KOMYHHKAIIH)a
npeMa HEeKUM H-UXOBUM KapaKTepHCTHKaMa. YHyTap
TIOJeIMHUX BPCTa KOMYHHMKaIMja Moryhe je KoMyHHU-
Kallyje pa3BpCTaTy 1o KaTeropujama, 1T je HApOIUTO
mpaxeHo Ha TK. Tako 1a pasHe kareropuje myreBa
TIPE/ICTABIBAMO PATUUNTHM JIMHHJCKAM CHMOOIHMA.
[yreBu pazimuuTe MMApHHE, KBAIMTETA, PA3TAYHTOT
THTA 3acTopa Ouhe MpeCTaBLeHH JITHU]CKUM 3HAITMA
pazmunTHX 00ja, Ae0spHHE, TTyHONE.

Ha TK2S5 wuznawma BI'U pasnukyjemo Buie
KaTeropuja ImyTeBa: ayToIyTeBe, ac(haiTHe myTeBe
mmpe o 6 m, acaytTHe myTeBe MUPHHE 3 110 6
m, IMyTeBE C TBPAOM IOAJIOroM, yauLe, OyneBape,
3eMJbaHe TMyTeBe M craze. Kama je ped o xenes-
HUYKUM TIpyTama MpeicTaBibajy ce IBOKOJIOCEUHE
npyre, HOPMAJIHOT KOJOCEKA U YCKOT KOJIOCEKa
(tme HuCy nemoHtupane). OcuM OBUX JIMHH]CKUX
eJIeMEHaTa, yCJIOBHUM 3HAIMMa CE TPE/ICTaBIbajy
U pa3HU O0jeKTH Ha KOMYHHKalldjama, Kao IITO
Cy: MOCTOBH, TIPOIYCTH, TyHEINH, rajiepuje, Haj-
BOXKHEbAIIH, CY)KEHha, HACUTIH, 3aIIITUTHU U TIOTIIOP-
HY 3HJI0BH, HAIJIATHE PaMIIe U TPAHUYHH MPEIa3u.

Hacespena mecrta u 00jexTH
Hacespa cy reorpadcku enemMeHT caapikaja

KapTe, MECTO IJIe CTaTHO WJIM TOBPEMEHO CTaHy]jy
JbYIIM, Y KOJEM c€ OJ/IBHja HHXOBa €KOHOMCKA,

Communications

In cartography, communications are under-
stood as objects that are used to carry out traffic.
They are a very important element of the general
development of society, and they are a significant
element of the content of each map. They connect
populated places as centers of human activity
and the largest part of material wealth. They
enable movement and transport from one place
to another. The environment in which the traffic
flows is taken as the basic characteristic when
classifying communications (Borisov, 2017).
Therefore, communications are divided into the
land (railways, roads, paths); water (lake, river,
sea); air (airports, heliports), and special.

At TM, communications are represented
by line conditional signs and conditional signs
for traffic and connection facilities. Due to the
existence of several types of communications,
for the sake of easier systematization of their
presentation, communications are divided ac-
cording to some of their characteristics. Within
certain types of communications, it is possible to
classify communications by category, which is
particularly pronounced in TM. So we represent
different road categories with different linear
symbols. Roads of different widths, quality, and
different types of cover will be represented by line
signs of different colors, thicknesses, and fullness.

In the TM25 edition of MGI, we distinguish
several categories of roads: highways, asphalt
roads wider than 6 m, asphalt roads 3 to 6 m wide,
roads with a hard surface, streets, boulevards, dirt
roads, and paths. When it comes to railways, there
are two-track railways, normal gauge and narrow
gauge (where they have not been dismantled). In
addition to these line elements, conditional signs
also represent various objects in communications,
such as bridges, culverts, tunnels, galleries, over-
passes, narrowings, embankments, protective and
retaining walls, toll plazas, and border crossings.

Settlements and facilities
Settlements are a geographical element of the

content of the map, a place where people live per-
manently or occasionally, where their economic,
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KyATypHa W JIpyra JIeIaTHOCT, ’UXOB JIMYHU U
JPYILITBEHH KHBOT. Jlene ce Ha Hacesba rpajICKor
U Hacesba ceockor tuna. [lpukasyjy ce yrimaBHOM
Ha cBUM reorpadckum kaprama (Bemuh, 2021).
3aBHCHO O] THIA KapTe, OHA CE MPEACTaBIbA]y Yy
pa3mepu u npeMa koutypama (TK) ninm ycinoBHum
3HaruMa (ommrereorpadcke KapTe).

[Tpunukom npencraBibakba HACEJFEHUX MECTa
Ha TK25 Texxu ce mpukasuBamy TadyHe, jaCHE U
MIOTITYHE CJIMKE O MOJIOKAjy, BEIMYMHHU, BPCTH U
3Ha4ajy JTOTHYHOT HaceJba, TAKO Ja CE OMaX YOUuH
HE CaMO HEroBa OCHOBHA MPHITIAJHOCT TPaJICKOM
WM CEOCKOM THITY, HETO J1a Ce IITO BepHHjE HC-
Tpa)ke M CBE OCTAJIC IEroBe KapakTepuctuke. To je
MOCTUTHYTO TIPUKA30M CIIOJbHE KOHTYpPE Hacesba,
Ka0 M YHYTpPAILIHBbUM PaclopeoM U T'yCTHHOM
srpaga (Buder, 1974). I'paacka Hacesba Kapak-
TEpHILE TYCTO HACEJFEHO CTAHOBHHUIITBO KOje Ce
MPETEeKHO 0aBH MHIYCTPH)jOM, TPTOBUHOM, PaH
y Pa3HUM yCTaHOBaMa M MPEACTaBIba]y MOTUTHY-
KO-aIMMUHUCTPATHBHE LIEHTpPE. YJIMLIE U TPrOBHU CY
ypebhenu, 3rpaze rycro nopelane 1 KoMyHuUKaluje
cy pasrpanare. CeoCKd TUI Hacesba je MOTIYHO
Pa3IUyUUT U ca MalbUM OpojeM CTaHOBHHKA, Clia-
Ouje pasrpaHare KOMyHHKallje U 3rpaje cy Ha
BeheM pacrojamy.

AKo je Heku oOjekar jar Kao TPHUTOHO-
METpHjCcKa Tayka, HAPOUUTO je OUTHO Ja H-EroB
nosnoxaj Oyzne TauadH. OBU BaKHH O0JEKTH MOTY
Jla TIOCITyXe Kao OpPUjEHTUPU U HA OCHOBY HUX
ce MOTy BpIIMTH pa3Ha Mepema U oapehuBarma.
Ocrane BaxHe 00jeKTe Kao IUTO Cy IIKOJA, I10-
IITa, JKEJIE3HWYKA CTAaHUIIA U CII. Takohe Ou Tpe-
0aJ0 aBaTH IITO Ta4yHHje, IOK CE OCTAa Mambe
OUTHM 00jeKTH /1ajy 3aBUCHO O] pa3Mmepa Kapre.
Haxon BaxkHHX 00jekaTa OUTHO je Pe/ICTaBIbabe
IIaBHUX ynuia u caoOpahajHunia koje mpoiase
KpO3 Hacesbe, Ka0 U OCHOBHUX KOHTypa Hacesba.
Ocrarak cajprkaja MpeACTaBiba Ce y OHOj MEPU Y
K0joj To onrepeheHocT caap:kaja KapTe 103B0JbaBa
(JbemeBuh & bakpau, 2013). Ynopennu npukas
HaceJheHUX Mecta u objekara Ha TK kom Hac u
CTpaHHX 3eMajba Mpukazat je Ha Ci. 6.

Ha TK =e npuka3yjy ce cBU 00jeKTH KOjH ce
HaJla3e Ha TepeHy jep Ou TUMe cajpikaj Kapre 61o
npeonrtepehen. O0jeKTH Koje je HEOIXOTHO MPHKa-
3aTH Cy OHU KOjU CY YOUJBbHMBH M3 IaJIeKa, Kao LITO
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cultural and other activities, like their personal
and social life take place. They are divided into
urban settlements and rural settlements. They are
shown mostly on all geographical maps (Bemuh,
2021). Depending on the type of map, they are
presented in scale and according to contours (TM)
or conditional signs (general geographic maps).

When presenting settlements on TM25, the
aim is to present an accurate, clear, and complete
picture of the location, size, type, and importance
of the settlement in question, so that not only its
basic belonging to the urban or rural type can be
immediately noticed, but also all the others its
characteristics that are being investigated. This
was achieved by depicting the outer contour of
the settlement, as well as the internal layout and
density of buildings (Buder, 1974). Urban settle-
ments are characterized by a densely populated
population that is mainly engaged in industry
and trade, works in various institutions, and rep-
resents political-administrative centers. Streets
and squares are arranged, buildings are densely
arranged and communications are branched. The
rural type of settlement is completely different,
with a smaller number of inhabitants, less well-
branched communications and buildings are at a
greater distance.

If an object is given as a trigonometric point,
its position must be correct. These important
objects can serve as landmarks and various mea-
surements and determinations can be made based
on them. Other important facilities such as school,
post office, railway station, etc. should also be
given as accurately as possible, while other less
important objects are given depending on the
scale of the map. After the important buildings, it
is important to present the main streets and roads
that pass through the settlement, as well as the
basic contours of the settlement. The rest of the
content is presented to the extent that the load
of the map content allows (Jbemesuh & bakpay,
2013). A comparative view of settlements and
buildings on the TM in our country and foreign
countries is shown in Fig. 6.

TM does not show all the objects located on
the field, as this would overload the content of
the map. Objects that need to be shown are those
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Cy LIPKBEHH TOPH-EBH, (PaOpUUKN UMb U CII.
WM y CAMOM HaceJbeHOM MECTY Y KOME Ce Hajlaze
(TproBu, OMTHE pacKpCHUIIE, MOCTOBH, CIIOMEHH-
1y U ci.). OBakBU 00jeKTH MPEJCTaBIbhajy CE ca
BEJIMKOM TO3UIIMOHOM Ta4qHOIINY, JTOK Cy OCTaJH
00jeKTH TOIIOKHH TIOMEPatby U FeHepalin3aliyju.
Jla 61 ce ucTakao MPUBPEIHU U KyATYpHH 3HAYa]
HacesbeHux Mecrta Ha TK, kopucre ce 06jeKTH Koju
Cy KapaKTepUCTHYHU Yy TOM CMHCIY.

that can be seen from afar, such as church towers,
factory chimneys, etc., or in the populated place
where they are located (squares, important inter-
sections, bridges, monuments, etc.). Such objects
are presented with great positional accuracy,
while other objects are subject to displacement
and generalization. To highlight the economic and
cultural importance of settlements on TM, build-
ings that are characteristic in this sense are used.

Cu. 6. [Ipuka3 Hacesbenux mecta Ha TK25 NK 34-5/6-2-4 Bpame (BojrHoreorpadckut HHCTUTYT,
2017b), na TK25 ZG 4616-3-2-425 Zagreb (Drzavna geodetska uprava, 2010), na TK IlIBajmapcke
(Bundesamt fiir Landestopografie, 2016) u na TK25 Blatt 5209 Siegburg (Bezirksregierung, 2020)

Fig. 6. Display of settlements on the TM25 NK 34-5/6-2-4 Bpame (BojHoreorpad)cku HHCTUTYT,

2017b), on TM25 ZG 4616-3-2-425 Zagreb (Drzavna geodetska uprava, 2010), on TM of
Switzerland (Bundesamt fiir Landestopografie, 2016) and on TM25 Blatt 5209 Siegburg
(Bezirksregierung, 2020)

Tako ce y HaceJbeHMM MECTHMA HCTHYY €Hep-
TeTCKH (EJICKTPUYHE IIEHTPaJIe, U3BOPHU U PE3ePBO-
apu HadTe U IUIMHA, PYAHHUIINA, MajIaHH), HH]TYC-
Tpujcku ((pabpuke, 1uriaHe), MObONPUBPEIHA
(exoHOMHU]€, cajaliv, CUIOCH, KOJUOe, MIMHOBH,
CTpyTape), MpOCBETHH (IIIKOJIE), 3PaBCTBEHU (aM-
OynanTe, OOJHHIIE), UCTOPHJCKU (CITOMEHHUIIH,
TBphaBe, 3aMIIM), PETUTHO3HU 00jeKTH (IIPKBE,
jlamuje, cuHarore, rpoosea). Ha ocHOBY oBakBoT
MpHKa3a HaCeJbEHUX MECTa U HaBEICHNX 00jeKara,

Thus, in populated areas, energy (power
plants, sources, and reservoirs of oil and gas,
mines, maidans), industrial (factories, brick-
yards), agricultural (economies, farms, silos,
huts, mills, lathes), educational (schools), health
(ambulatory clinics, hospitals), historical (mon-
uments, fortresses, castles), religious facilities
(churches, mosques, synagogues, cemeteries)
stand out. Based on such a presentation of the
settlements and the mentioned facilities, reliable
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MOTY C€ JIOHOCHTH TOy3/1aHH 3aKJbYULH O HUXO-
BUM KapaKTepHCTHUKaMa 1 3Hauaja C OIIITEBOjHOT
WM OIIITEIPYIITBEHOT CTAHOBUIIITA.

I'panune

[Tonutnuka U €KOHOMCKa (CBOJMHCKA) II0-
JieNa MpoCcTopa Ba)kaH je eJeMeHar cajpikaja
Kapara. JIuHuje pasiBajamba MOJIUTUYKHUX, M-
HUCTPATUBHUX U CBOJUHCKHX jEIMHHLIA HA3UBajy
ce rpanunama u Ha TK mpukasyjy ce moceOHUM
Kaprorpadckum 3Hanuma. Jlp>xaBHe U MOKpajuH-
cke rpanuie cy reorpadcku enemeHT TK koju ce
00aBe3HO MPUKa3y]jy, IOK CE Ha T€OIETCKUM TUIAHO-
BHMa M TEMAaTCKHM KapTama 03Ha4yaBajy 'paHuIe
OIIITHHA, KaTaCTAPCKUX OMIITHHA U aTapa Hacesba
(Bemuh, 2021).

3a mpencTaBibambe TPAHUIA KOPUCTE Ce elle-
MEHTH JIMHUja U Tadyaka Hajuelrhe IpHe WK HeKe
npyre 0oje (JbyOuuacre, HapaHyacTe UK LPBEHE)
pasHe nebsbuHe. Pagu uctunama HeKUX rpaHula,
HApOYMTO JIPXKABHUX TOpE] 3HAKA 32 TPAHUYHY
JMHU]Y, TIOKPUBA C€ Y3aH I10jac HEKOM JAPYTOM
060joM (IpBEHOM, JbyOUYACTOM, HAPAHIIACTOM)
y BUy pactepa wiM myHor ToHa (¢rexe). Oca
JIMHU]CKOT 3HaKa y CTBAPH NPENCTaBJba CTBAPHU
nosioaj rpannyde aunuje (Ci. 7).

conclusions can be drawn about their character-
istics and importance from a general military or
general social point of view.

Borders

Political and economic (property) di-
vision of space is an important element of
map content. The dividing lines of political,
administrative, and property units are called
borders and are shown on TM with special
cartographic signs. State and provincial bor-
ders are a geographical element of TM that
must be displayed, while geodetic plans and
thematic maps mark the borders of municipal-
ities, cadastral municipalities, and settlement
atars (Bemuh, 2021).

Elements of lines and dots, mostly black
or some other color (purple, orange, or red)
of various thicknesses are used to represent
borders. To highlight some borders, especially
state ones, next to the sign for the border line,
a narrow strip is covered with another color
(red, purple, orange) in the form of a raster or
solid tone (fleck). The axis of the line mark
represents the actual position of the boundary
line (Fig. 7).

Cn. 7. Ilpuka3 rpanunie Cp6uje u Mahapcke na nmucty TK25 Cy6otuna 278/3-2
(Bojnoreorpadxkcu nuncturyt, 2010)
Fig. 7. Map of the border between Serbia and Hungary on sheet TM25 Cy6otuma 278/3-2
(Bojnoreorpadcku nactutyt, 2010)

[IpwnkoM npuKasuBama JIp:KaBHE TPAHUIIE
MPEHU3HOCT U TAYHOCT CY O] U3Y3€THC BA)KHOCTH,
a MoceOHO ce BOAM padyHa O TadKama IIperoMa
(mpesioMHU cTyOOBH), K0 U J1a JIE0 KOjH j€ Y MpH-
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When depicting the state border, precision
and accuracy are extremely important, and spe-
cial attention is paid to breaking points (breaking
pillars), as well as to ensure that the part that is
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ponu rpaB Oy/ie TakaB ¥ Ha KapTH. YcarnalieHa je
ca CBHUM €JIEMEHTHMA KapTe U Jjaje ce TaYHO OHAKO
KaKo je y IPUPO/IH, IIITO 3HAYH J1a YKOJIHMKO C€ Ipa-
HUIIA TIPOCTUPE MOpe]l HEKOT JIMHU]CKOT 00jeKTa
MoOpa ce€ TauyHO BHJIETU C KOje CTpaHE ce Haja3u
IpaHUIa U KOjOj CTPaHU KOjH €JIEMEHT IMpUIaja.
AXO rpaHMIa ue MaTULIOM HEKe PeKe y pa3MepH,
oHa he Tako 1 OMTH MpHKa3aHa HA KapTH, 3HAK 32
rpanuiy he nhu Ha camy peky. YKOJIMKO je peka
BaH pa3Mepe, 3HaK 3a rpaHully he ce mpocTuparu
HAaU3MEHUYHO C jeHE U JApYre cTpaHe obaie.

Tornorpadcku U KaracTapcKu IUIAHOBU TPH-
Kazyjy ¥ orpajie Ha KapTH, jep MOTY Jia TIOCITyKe
Ka0 OpJEHTUD YKOJIMKO j€ 3eMJBHIITE 0e3 APyrux
nerasba. Orpaje cy JMHU)CKH 00j€KTH, MOeJbeHH
M0 KaTeropuju U MOTy OUTH: JpBEHE, KUYaHe,
METajJHe, KAaMEHE U CJ. M KOJIHUKO y ofapeheHum
cUTyaljama Moke OUTH KOPUCHA, TOJIUKO Y JIpY-
T'MM CHTyalljaMa HHUje OJ BeJIMKE BaKHOCTH, TeE
CMamkeHhEeM pa3Mepe nojasexe Behoj reHepanusza-
LIUjU Y OTHOCY Ha JIpyTe eIeMEHTE.

BAHOKBHPHU CAJIP)KAJ KAPTE

BanokBupnu canpxaj aucra TK25 ynne cau
MpHUKa3aHU €JIEeMEHTU Ha JINCTY KapTe KOju ce
HaJlaze BaH pajHOT MpOocTopa U MelyokBHpHOT
cazpraja, a udja je CBpXa Jia /1ajy CBa HEeIoXO0/JHa
o0jammera 1 yIyTcTBa 0 KopHuihemy caapxaja
paIHOTr MPOCTOpA JIUCTA K0 U Jia TIPY>KEe CBE MH-
(dopmargje o u31aBady 1 ayTopckuM npasuma. Ka-
Jla TOBOPHIMO O BAHOKBUPHOM Ca/Ip3Kajy JIETCHIA je
CMeIlTeHa Ha O0YHY MapruHy U JeTaJbHU]H j€ IPH-
Ka3 yCIIOBHUX 3HaKoBa U ckpahenuna. Ha nomoj
MapruHy ce YOIIITEHO MpuKasyje pesbed Ha 00yx-
BaheHOM MOJpyyjy | J1ajy OCHOBHA 00jallIiberha 3a
MIPUMEHY MaTeMaTUYKUX eJIeMeHaTa U OUNTaBabe
KOOp/IMHATa Ha KapTH U J1ajy MOAALH O U3/1aBady.

BaHOKBHpPHU cazipkaj ce MOXe MOJETIUTH Ha
TPU JieNla: CeBepHU, UCTOYHU M jY’)KHHU JIe0 BaHO-
KBHUPHOT cajpxkaja. CeBepHH J€0 BaHOKBHPHOT
canpxkaja obdyxsara ozHaky TK, pasmepy kaprte
Y HOMEHKJIAaTypy W Ha3uB JHCTa Kapre. O3Haka
TK ca pazmepom y KoM je u3palheHa Hayasu ce y
TOPH-EM JIEBOM JIEITy JIUCTA U I1acu Tororpadcka
kapta 1:25000. HomeHnknaTtypa u Ha3uB JucTa
KapTe KOpPHCTE Ce 3a MMEHOBAIE JIUCTA KapTe

true in nature is also on the map. It is harmonized
with all elements of the map and is given exactly
as it is in nature, which means that if the border
extends next to a linear object, it must be seen
exactly on which side the border is located and
to which side to which element belongs. If the
border goes along the mother of a river in scale,
it will be shown on the map, and the sign for
the border will go to the river itself. If the river
is out of scale, the boundary mark will extend
alternately from one side of the bank to the other.

Topographic and cadastral plans also show
fences on the map, because they can serve as
a landmark if the land is without other details.
Fences are linear objects, divided by category
and can be: wooden, wire, metal, stone, etc.
and as much as they can be useful in certain
situations, it is not of great importance in other
situations, and by reducing the scale, it is sub-
ject to greater generalization compared to other
elements.

OUTSIDE MAP CONTENT

The out-of-frame content of the TM25 sheet
consists of all displayed elements on the map sheet
that are outside the workspace and interframe con-
tent, and whose purpose is to provide all necessary
explanations and instructions on the use of the
content of the workspace of the sheet, as well as
to provide all information about the publisher and
copyright. When we talk about out-of-frame content,
the legend is placed on the side margin and there
is a more detailed display of conditional signs and
abbreviations. In the lower margin, the contour of
the covered area is shown in general, basic explana-
tions are given for the application of mathematical
elements and the reading of coordinates on the map,
and information about the publisher is given.

The out-of-frame content can be divided into
three parts: the northern, eastern, and southern parts
of the out-of-frame content. The northern part of the
out-of-frame content includes the TM designation,
map scale and nomenclature, and the name of the
map sheet. The mark TM with the scale in which it
was made is located in the upper left part of the sheet
and reads Topographic map 1:25000. The nomen-
clature and the name of the map sheet are used to
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MPUIMKOM TpeOoBama, AUCTPHOyIHje, eBUICH-
THpama U Kopullhema U Hajlaze ce Ha CpeluHH
BAaHOKBUPHOT JIeJIa JIUCTA Y OJHOCY Ha HIMPUHY
paHor MpocTopa 1 MehyOKBUPHOT cajpikaja.

Vcrounu 7ieo0 BAaHOKBHPHOT cajprkaja KapTe
CacToju ce of JiereHje u 6ap xomga. Y cacras Jie-
reHjie ynasze OMTHHUJU €JIEMEHTH KOjH ce J1ajy Ha
KapTH T10 TpyramMa 1 TO: TpaHuIle, KOMyHHUKaIlje
— IMyTEBH, KOMYHHKALMje — JKEIEe3HUYKE TpYTe,
xunaporpaduja, 00jeKkTH, Bereranuja, pesbeGHu
o0mnu1IM, reofeTcke Tauke u ckpahenwuue. bap kox
ce HaJla3u Ha BpXY Y OonHOCy Ha Mel)yokBupHH
cazip’kaj, a IECHO OJl JIETEHJIE, Ka0 U y JOHhEeM
JIECHOM YTy UCTOYHOT JieJla BAHOKBUPHOT Cajp-
xaja kapre (ucnon nerenze). Canpxu moparke o
HOMEHKJIATYPU JIUCTA, U3/1akbY U CTaIby CapiKaja.
Bap kox 1 mozary 0 HOMEHKJIATypH Cy IPOMEHJbU-
Ba KaTreropuja, Ipyraduja 3a CBaKU JHCT KapTe.

Jy>XHH 1e0 BAHOKBHPHOT cajipikaja o0yxBaTa
pa3MEpHUK TyXHUHE, IPUKa3 BUCHHA, HarHOHO
MEpHJIO, CKHUITy ca Mojialmma o 30IiKaBamby MepH-
JIMjaHa ¥ MarHeTCKe JCKIMHAIIN]e, CKHITY Be3a ca
OCTaJIUM JIMCTOBMMA KapTe y MpHIaajyhoj kaptu,
MareMaTH4Ke eJIeMeHTe KapTe, Ipd U MojaTke o
u37aBady C KJay3yJIoM O 3a0paHd KOMHMpama M
yMHOXaBama (Ci. §).

name the map sheet when it is required, distributed,
recorded, and used, and are located in the middle of
the out-of-frame part list concerning the width of the
workspace and cross-frame content.

The eastern part of the out-of-frame content
of the map consists of a legend and a barcode.
The legend includes more important elements that
are given on the map by groups, namely: borders,
communications — roads, communications — rail-
roads, hydrography, objects, vegetation, landforms,
geodetic points, and abbreviations. The barcode
is located at the top of the in-frame content and
to the right of the legend, as well as in the lower
right corner of the eastern part of the out-of-frame
content of the map (below the legend). It contains
data on the nomenclature of the paper, the edition,
and the state of the content. Barcode and nomen-
clature data is a variable category, different for
each card sheet.

The southern part of the out-of-frame content
includes a longitude scale, height display, inclinome-
ter, sketch with data on the convergence of meridian
and magnetic declination, a sketch of connections
with other map sheets in the associated map, mathe-
matical elements of the map, coat of arms and infor-
mation about the publisher with a clause prohibiting
copying and reproduction (Fig. 8).

Cn. 8. EnemenTH jy>KHOT J1ejla BAHOKBHPHOT canpxkaja Ha kaptu TK25 NK 34-5/6-2-4 Bpame
(Bojuoreorpadcku unctutyt, 2017b)
Fig. 8. Elements of the southern part of the out-of-frame content on map TM25 NK 34-5/6-2-4
Bpame (Bojaoreorpadcku uactutyt, 2017b)
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3AKJbYYHAK

Kapra je o0nuk m3paxkaBama reorpadcke cT-
BapHocTu. [Ipe3enTyje objexre Ha MOBpIIM 3eMIbe
KOjH TIOMaXKy J1a Ce CTeKHY HH(OpMaImje o CTBap-
HOCTH Koja ce ipukasyje. [IpoydaBamem eremeHara
cazpkaja, OJHOCHO HUXOBUM KIACH(HKOBAHEM,
071a0MpOM, YOITIITAaBAa-EM M YHOLICHEM Ha KapTy,
nobuja ce tomorpadcku camxaj kapre. [la 6u ce
NPeJICTaBHO Ha HajOOJbM MOTYhH HauuH, y Morie-
Iy Ta4YHOCTH M €CTETHKE, MOpPajy Ce€ MOIITOBATH
MPUHIMIN KapTorpad)CKOr 3ajHa U KapTorpageke
reHepanm3anuje. Kako Ou ce u3mien kapTe mTo BU-
e yHarpehrBao, HEOMXOIHO j€ CTAITHO TPAKUTH
Ha4yMHE 32 e(DUKACHUjU TPHUKa3 CBUX eJeMeHaTa
CHOT CajipKaja: reorpadCcKkux, MaTeMaTuuKux M
JIOITYHCKHX.

I'eorpad)cku eneMeHTH Kao MPUMapHU J€0
cagpkaja TK aHanmsupanu cy, kako Ou ce cTekao
YyTHUCAaK O HUXOBUM (yHKIHMjama U 3Ha4ajy. Haj-
BAXHH]E je Ja, cajapikaj KapTe Oyae ouMInesnas,
(DYHKIIMOHATTHO ¥ €CTETCKU TU3ajHUPAH Y OJJHOCY
Ha TEMaTUKy U HAMEHY KapTe, (eH pa3Mep U cTe-
neH rerepanmzanyje. Juzajn TK y m3namy BI'U
npy’ka KOPUCHUIMMA BUIlle HH(opMaIyja u 00Jby
MPETIEHOCT CaMoOr caJpskaja TPAXKEHOT Jea.
Peopranmzaiyja BAHOKBUPHOT Jielia KapTe paBHO-
MEpHO j€ pacrope/iuiia OUTHE eJIEMEHTE, TaKo J1a He
onrrepehyje caMy KapTy ¥ I03BOJbaBa KOPUCHHKY 1A
¥Ma TOTIYHH YBHJI IIITA CE€ Hala3u KapTH M KaKo
IITO JIAKIIIE JIa j& KOPHUCTH.

VYcappiaBameM HHYOPMAIMOHUX TEXHOIOTHja
1 cBe BehM U ONIIMPHU]UM 3aXTEeBUMA KOPUCHHUKA
JIOILIIO j€ BpEME M 32 MOACPHU3ALIN]Y CaMOT JI3ajHa
TK. Y mormyHoCTH Cy NMPOMEHEHH MareMaTHy-
Ka OCHOBA, IOZIENIa Ha JIMCTOBE, HOMEHKJIATypa U
Kaprorpacko — pemakuujcka pemema. Pasnosu
3a TO Cy, IIpe CBEera, cTapa pellema Koja cy JOHeTa
npe BHIIE JIEHU]a Y CKIIaly ca TaJa aKTyeIHUM
notpedaMa M HayYHUM, TEXHUYKUM U TEXHOJIOII-
KM MoryhHocTMMa, Ka0 W HOBHU JIe(h)UHUCAHU
KOOp/IMHATHU CHCTEMU M TOBPILIM 1O 3aKOHY O
Jp>KaBHOM Iipemepy U karactpy u3 2009. rogune.
300r TOra, OCHOBHM LIWJb UCTPAXKHBAMka y paiy
Oura je pa3pasia cucTeMa ynpapJbarba KBAJUTETOM Y
TEXHOJIOILIKOM Tporiecy au3ajaupama TK25 n3nama
Bojnoreorpadckor unctutyta y beorpany.

CONCLUSION

A map is a form of expression of geographical
reality. It presents objects on the surface of the Earth
that helps to gain information about the reality being
displayed. By studying the content elements, i.e. by
classifying, selecting, generalizing, and entering
them on the map, the topographic composition of
the map is obtained. To present it in the best pos-
sible way, in terms of accuracy and aesthetics, the
principles of cartographic design and cartographic
generalization must be respected. To improve the
appearance of the map as much as possible, it is
necessary to constantly look for ways to more
efficiently display all elements of its content: geo-
graphical, mathematical, and supplementary.

Geographical elements as a primary part of
the content of TM were analyzed to get an im-
pression of their functions and importance. The
most important thing is that the content of the map
should be obvious, functionally, and aesthetically
designed about the theme and purpose of the map,
its scale, and degree of generalization. The design
of TM published by MGI provides users with more
information and better visibility of the content of
the requested part. The reorganization of the out-
of-frame part of the map has evenly distributed the
essential elements so that it does not burden the
map itself and allows the user to have a complete
overview of what is on the map and how to use it
as easily as possible.

With the improvement of information technol-
ogies and the growing and extensive demands of
users, the time has come for the modernization of
the TM design itself. The mathematical basis, the
division into sheets, nomenclature, and cartograph-
ic-editorial solutions have been completely changed.
The reasons for this are, above all, the old solutions
that were adopted decades ago by the current needs
and scientific, technical, and technological possibili-
ties, as well as the newly defined coordinate systems
and surfaces according to the Law on State Survey
and Cadastre from 2009. Therefore, the main goal
of the research in the work was the elaboration of
the quality management system in the technological
process of designing the TM25 edition of the Mil-
itary Geographical Institute in Belgrade.

153



MAPUJA CTOJAHOBUR, MAPKO CUMUR U JIPATOJbYB CEKYJIOBUR
MARIJA STOJANOVIC, MARKO SIMIC AND DRAGOLJUB SEKULOVIC

JIMTEPATYPA / REFERENCES

Ahnlén, F. (2017). Map Design: A development
of background map visualisation in Digpro
dpPower application. [Student thesis]. Ge-
odesy and Satellite Positioning.

Bankovi¢, R., Sekulovi¢, D., & Basari¢, M.
(2021). Vaznost karata kod rizika i ugrozeno-
sti od poplava u nadgledanju plavnih pod-
ruc¢ja Srbije. U D. Urosevi¢, M. Drazi¢, & Z.
Stanimirovi¢ (Ur.), Zbornik radova sa XL-
VIII Simpozijuma o operacionim istrazivan-
jima (str. 143—148). Matematicki fakultet
Univerziteta u Beogradu.

Bereuter, P., & Weibel, R. (2017). Variable-scale
maps in real-time generalisation using a
quadtree data structure and space deforming
algorithms. International Journal of Geog-
raphy, 3(1), 134-147. https://doi.org/10.108
0/23729333.2017.1304189

Bezirksregierung. (2020). TK25 Blatt 5209
Siegburg. Bezirksregierung. Kdln.

Blana, N., & Tsoulos, L. (2022). Con-
straint-Based Spatial Data Management for
Cartographic Representation at Different
Scales. Geographies, 2(2), 258-273. https://
doi.org/10.3390/geographies2020018

Borisov, M. (2017). Opsta kartografija. Novi
Sad.

Buder, 1. (1974). Karakteristike izrade i sadrzaja
Topografske karte 1:25 000. Zbornik radova
Vojnogeografskog instituta (str. 15-42). Vo-
jnogeografski institut Beograd.

Bundesamt fiir Landestopografie. (2016).
Landeskarte der Schweiz 1:50000, Stans —
235, Blat 245. Wabern.

Drzavna geodetska uprava. (2010). TK25 4616-
3-2-4 Zagreb (Zapad). Drzavna geodetska
uprava. Zagreb.

Ivanov, S. (2018). Determining the scale of a
topographic map. Journal Scientific & Ap-
plied Research, 13, 41-45.

Kent, A.J., & Hopfstock, A. (2018). Topographic
Mapping: Past, Present and Future. The Car-
tographic Journal, 55(4), 305-308. https://
doi.org/10.1080/00087041.2018.1576973

154

Lovri¢, P. (1986). Opca kartografija. Geodetski
fakultet, Sveuciliste u Zagrebu.
JbemeBuh, M., & JKuskosuh, JI. (2001).

Kapmoepaghuja. Teorpadcku  dakynret
beorpan.
Jbemesuh, M., & bakpau, C. (2013).

Kapmoepaghuja 3a ceoepage. dunozodcku
¢dakynret, Yausepsuret Lpue [ope.

Markoski, B. (2018). Basic Principles of To-
pography. Springer Geography. https://doi.
org/10.1007/978-3-319-72147-7 3

Markovié, V., Bakra¢, T. S., & Bankovi¢, D.
R. (2014). Generalisanje sadrzaja DTK25
koris¢éenjem GIS tehnologije. Sinteza -
Medunarodna naucna konferencija Univer-
ziteta Singidunuma (str. 796-800). https://
doi.org/10.15308/SInteZa-2014-796-800

Miladinovi¢, S. (2017). Detekcija detalja u rel-
jefu kod generalizovanih izohipsi kao uslov
osposobljenosti pripadnika policije za pro-
cenjivanje i koriS¢enje terena. NBP — Jour-
nal of Criminalistics and Law, 22(1), 75-92.
https://doi.org/10.5937/nabepo22-11354

Pedzich, P. (2015). From cartography of the
Universe to molecular cartography — the
use of map projections. Polish Cartograph-
ical Review, 47(4), 191-201. https://doi.
org/10.1515/pcr-2015-0014

Peterca, M., Radosevi¢, N., Milisavljevi¢, S.,
& Racetin, F. (1974). Kartografija. Vojno-
geografski institut Beograd.

Roth, R. E. (2021). Cargoraphic Design as Vi-
sual Storytelling: Synthesis and Review of
Map-Based Narratives, Genres, and Tropes.
The Cartographic Journal, 58(1), 83—114.
https://doi.org/10.1080/00087041.2019.163
3103

CamconoB, T. (2011). Mynemumacwmadnoe
Kapmoepaghuposanue penvega: obujezeo-
epaghuueckue u euncomempuyeckue Kapmol.
Lambert Academic Publishing.

Sekulovi¢, D., DPurkovi¢, V., & Milosevic,
M. (2010). Pozicioniranje, orijentisanje i
odredivanje daljine do cilja na samohodnom



[TTACHUK — HERALD 26

viSecevnom raketnom lansiranom sistemu
koris¢enjem GPS i elektronskih karata. Vo-
Jjnotehnicki glasnik, 58(3), 32—46.

Sekulovi¢, D., & Drobnjak, S. (2013). Anal-
ysis of Automatic Cartographic General-
ization in Digital Mapping. [iacnhux/Her-
ald, 16, 91-101. https://doi.org/10.7251/
HRLD1316091S

Sekulovi¢, D., Regodi¢, M., & Jakovljevi¢, G.
(2015). Primena GIS tehnologije u izradi
digitalnih modela terena za vojne potrebe.
U N. Mladenovi¢, D. Urosevi¢, & Z. Stani-
mirovi¢ (Ur.), Zbornik radova sa Simpoziju-
ma o operacionim istrazivanjima (str. 123—
126). Matematicki institut SANU.

Talhofer, V., Bélka, L., & Dohnal, F. (2021).
New topographic maps for the Czech Armed
Forces. Proceedings of the International
Cartographic Association, 4, 104. https://
doi.org/10.5194/ica-proc-4-104-2021

Bemuh, M. (2021). Peynux xapmoepagpcrux
nojmosa. Mehynaponno yapxkeme ,,CTun™
beorpan.

Bojuoreorpadgcku umuctutyT. (2010). TK25
NL 278/3-2 Cy6oruna. BojHoreorpadcku
HMHCTUTYT. beorpan

Bojuoreorpadgcku uncturyt. (2017a). TK25
NK 34-6/4-1-3 ByjkoBai. Bojaoreorpagcku
HMHCTUTYT. beorpan.

Bojuoreorpadcku wuncTHTyT. (2017b). TK25
NK 34-5/6-2-4 Bpame. BojHoreorpadcku
HMHCTUTYT. beorpan

Bocroxosa, A.B., Komens, C. M., & Ymakosa, JI. A.
(2002). Oghopmnenue kapm. Komnvromepwiii
Juzaiin. Acniexr [pecc.

Zyszkowska, W. (2017). Levels and properties
of map perception. Polish Cartographical
Review, 49(1), 17-26. https://doi.org/10.1515/
pecr-2017-0002

155



