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KAPTOI'PA®CKE KOHYCHE ITPOJEKIINJE
N BbUXOBA ITPUMEHA Y P KABHOJ KAPTOTPA®UIN

MuPKO BOoPHCOB**M1PO I'OBEIAPULIA*2BiAMKP [TETPOBUER 2

*
Yuueepsumem y Hosom Cady — Paxynmem mexHuyKux Hayka

**I/IHCTI/ITyT 3a XTM, beorpan

Caxerak: Y paly ce pa3Marpajy KapTorpa)cke KOHYCHE MPOjEKIfje U BUXOBa MPUMEHA Y U3paH reorpad)CKux
Kapara y Halloj JAp)kaBHO] kapTtorpaduju. Jlo cajga cy ce 4yecto mpumemuBane, a u yoyayhe he ce kopuctutu
YIIPaBO KOHYCHE, IIOIMKOHYCHE M MOAM(HKOBaHE IMOIMKOHYCHE IpOojeKIHrje 3a HoTpede ciryxOeHe kaprorpaduje
(1:500 000, 1:750 000, 1:1000 000 u 1:1500 000). IToce6HO cy pa3smaTrpaHe KapTorpadcke KOHyCHE MPOjeKIHje y
pasmepu 1:1000 000. To cy JlambeproBa KoHycHa KOH(OpPMHA MpOjeKHHja ca IBE CTaHAApAHE Hapanene u
MonuhukoBaHa IOIMKOHYCHA Ipojeknuja. OcuM NOMEHYTHX KapTorpadCKHX KOHYCHHUX IIPOjeKIHja, ONICaHa je U
BoHeoBa eKBUBAJICHTHA IICEYIO0KOHYCHA mpojekiuja. OBO je jenHa o KapTorpad)CKuxX KOHYCHHX MPOjeKIja Koja
ce Hajuemthe mpuMemyje y U3paJu TEMAaTCKHX Kapara, Kao W 3a morpede armiacHOr u3lama reorpadckux xapara
KOJl HaC U y CBETY.

Kibyune peuun: ['eorpaduja, kaprorpaduja, cryxbeHa kaprorpaduja, KOHyCHa IPOjeKInja, TpUMEHa.

YBoa

VY kaprorpaduju mocroje paziMYMTH 3aKOHM MpPECMKaBarba (HAUMHU MPOjEeKTOBAHA)
KpUBE TOBPILH 3eMJBUHOT EJUIICON I WK chepe Ha paBHY ITOBPII WITH HA HEKE IPYTe MOBPIIHU KOje
Ce MOTY PasBUTH y paBaH (LIWIMHIAp, KoHyc). Ilpu Tome, y Hamioj cmyxOeHO] KapTorpaduju
prMERbYjy ce Hajuemhe aBe Tpyme Kaprorpadckux mpojekiyja. IIpea rpyma ce omHocH Ha
IWIMHAPUYHE, a Apyra Ha KOHYCHe Tipojekimje. Llmmmnpianae kaprorpadcke IpojeKije ce BUIIe
NpUMERbYjy 3a TpeMep M KapTHpame Y KPYIHHjo] pasMepu (tomorpadcke Kapre), a KOHYCHE
KapTorpagcke TpojeKImje 3a KapTe Y CHTHH]0j pasMepH (TIperiieiHe 1 TEMATCKe).

[Ipeamer oBor paga cy ympaBo KapTorpadcke KOHyCHE MpOjeKIrje, a b je 1a ce
Npe3eHTyjy MaTreMaTHuKa CBOJCTBA M OCHOBHA MOJeNa IpeMa THM cBojcTBUMa. Takobe,
uMmajyhu y BHIy HHXOBa OCHOBHA MaTeMaTHuYKa CBOjcTBa Tpeba wuctahin HBUXOBY
Jocaallmby anu ¥ Oyayhy npumeny y ciryx0eHoj kaprorpaduju Cpouje.

ITocebHo je ommcana JlambepToBa KOHYCHA MpojeKIidja, oqHOCHO MoudukoBaHa
MOJIMKOHYCHA TIPOjeKIMja Koja ce mpuMemnBana 3a MelyyHapoaHy kapTy cBera y pasmepu
1:1000 000 (MKC 1000). Osa reorpadcka kapra je MMana BEIUKH 3HA4aj y APIKaBHO]
kaprorpaduju Cpbuje (uctopujcku, MelyHaponuu, TexHonomku). [ToceOHo Tpeba ucrahu
BEJINKOT CPIICKOT Hay4HHKa npodecopa reorpaduje Jopana LBujuha xoju je yuecTBoBao Ha
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MHOrMM MelyHaponHUM KOH(epeHIMjaMa ¥ 3HAYajHO MONMPHHEO Pa3BOjy OBE HICje H
HajBelieM CBETCKOM Kaprorpad)ckoM IpojekTy y To Bpeme. Takohe, kao pe3ynTar MHOTHX
KapTorpadcKo-peaklMjCKUX HCTpaKMBamkba KOJl HAC M INPUMEHE HOBUX TEXHOJIOTHja Y
kaprorpaduju, ypaheHa je mpBa qurutaiHa reorpadcka kapra y Hamoj 3eMJbH, U TO Y
JlamGepToBOj KOH(OPMHO] KOHYCHOj KapTorpad)cKoj IpOjeKIHjU ca JBE CTaHAApIHE
napajene (bopucos, 1996).

OcHOoBHA MaTeMaTHYKAa 00ejiexkja KapTorpadpcKux KOHyCHUX MpojeKkuuja

KapTtorpadcka mMpeka KOHYCHUX TPOjeKIfja MOXKe ce JOOWUTH MPOjUIIUPAHEM TI0
3aKOHMMa JIMHEapHe TepCHeKkTHBe (TeOMETPHjCKH) Wi (QYHKIHja TpeCiIHKaBarmba
(amanmurnuka). JloOMjeHe MEPCIEKTHBHE KOHYCHE MpPOjeKiMje y moriemy aehopmarmja
OIUTHKY]y C€ M3BECHHM CPEIUM CBOjJCTBHMA, OJHOCHO MeljycBojcTBMMa. 3a pasimKy o1
NEPCOCKTUBHUX A3UMYTHHUX U, JOHCKIIC, MNCPCICKTUBHUX HNUIMHAPUIYHUX HpOjeKHI/Ija,
MIEPCIIEKTUBHE KOHYCHE IIPOjeKIMje HUCY CTEeKJe MNpaKkTHYHYy MPUMEHYy M HUMajy camo
Teopujcku 3Hayaj. KoHycHe mpojekuuje 3acHOBaHE Ha AHAJIUTHYKUM pellemhhMa |
M3BOJIMMA jeTHAYHMHA [TPECINKaBamkba UMajy IHPY IPHUMEHY U KOJl Hac U Y CBETY.

Hacrajame xaprorpadcke Mpexe KOA KOHYCHUX MPOjeKIHja, 300T OUUTIICTHOCTH,
Hajuemrhe ce oOjamrmbaBa Kao pe3yiTaT NpecirKaBama, OJHOCHO IIPOjeKTOBAaba MpEXKe
MepaujaHa U mapajenia ca IOBPLIM enurncounsa (Jonrte) Ha 604HY MOBPII (IUIAIIT) KOHYCA,
HAKOH Yera ce 0Baj 3aMUIIJBEHO pacelia Ay jeIHe O W3BOIHKIA U Pa3BHja y paBaH (CITHKa
1).
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Cimka 1: KonycHa npojekuuja Ha TaHrupajyhu KoHyc U pa3Bujame Ha paBaH

VY mpaBuM KOHYCHHM IIpOjeKIMjamMa Hapajiesie ce NpeciuKaBajy y BHIY JIyKOBa
KOHLIEHTPUYHUX KpPYyroBa, a MEpPHUIMjaHW Kao CHOIl NpaBHX JIMHHjA, KOje CEe CyCTHUy Y
HEeHTpy mapaiena. YrioBu u3mel)y cimka wmepuawjana (T3B. yrioBu 30JmKaBarba-
KOHBEPIEHIje MEPUIMjaHa) IPOIOPLUHOHAIHY Cy pa3inkama oarosapajyhnx reorpadckux
Oy)XKMHA M 32 UCTe pasiuke AyxxuHa MehycoOHO cy jemHaku. Pasmamm m3mely mapanena
3aBHCE O]l YCIOBa IpeciInKaBama KOju MOTy OUTH pa3sHOBpcHHU. Mmak, Hajuenthe ce kopucrte
KOH(pOpPMHE, eKBHBAJICHTHE W CKBUAWCTAaHTHE KOHyCHe mpojekmuje. IlomTo je
KapTorpadcka Mpexa cacTaBjbeHa o1l Mel)ycoOHO OpTOTOHAHUX JIMHHja, 3HAYH [1a CYy KOJ
MpaBUX KOHYCHHX MpOjEKLMja MEpUIUjaHU U Tapajieie UCTOBPEMEHO M TJIaBHU IpaBIH. Y
KOCHM U TONPEYHUM KOHYCHHUM MpOjeKlHjaMa MEepUIWjaHd U mapaieie Cy, IO MpaBuiy,
KpHBE JINHH]E, OCUM CPEIIber MEpH/IjaHa, KOjH ce IpecirKaBa Kao 1pasa JIMHHUja.

Mepuayjann M napanielie MMajy HajIpoOCTHjU HM3MJIEA y MPaBUM KOHYCHHM
npojeKlrjaMa IJie YAHE T3B. HOPMaJIHY MPeXy. Y KOCHM U MOIPEYHUM IIPOjeKIHjama To je
cilyyaj ca BepTHKalamMa M aJMyKaHTapaTHMa, I1a CBE OHO IITO je PEYEHO 3a MPEXY
MepHIMjaHa M Tapajeia IpaBuX IPOjeKIHja BaKH W 32 HOPMAJHYy MpPEXY BepTHKAJA H
aIMyKaHTapaTa KOCHX ¥ MOIPEYHUX KOHYCHHUX MPOjeKIHja.
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Cauka 2. KonycHa npojeknuja Ha cekyhn KoHyc U pa3BHjame Ha paBaH

VY mpakcu ce Hajuemthe npuMemnyjy NpaBe KOHYCHE INpOjeKlHje Ha TaHrupajyhu
i cekyhu KoHyc (CIHKa 2) U TO 3a MPUKa3 00IACTH CPEeIbUX TeorpadCKux IMUPHHA, ca
MPETE)KHUM MPOCTHPAHEM y MPABIy HUCTOK-3amajJ M OTPAaHUYCHHM HPOTE3armheM MpaBLEM
ceBep-jyr. Hanme, kox mpaBuX KOHYCHHMX IpOjeKIHMja JIMHUje KOHTakTa n3Mel)y moBpum
KOHyca M emuncouna (JIOnTe) yBeK Cy mapajiene, W TO je[Ha JOJWpHA Wid aBe cekyhe
napaiene. [y BUX HeMa AedopManuje QyKHHa, 1A ce y JIuTepaTypH cpehy Hmoa Ha3HBOM
JMHUjE HYJITUX JHHU]CKUX NedopMalyja WM T3B. CTaHIApIHE OAHOCHO TJIaBHE Iapalele.
Ako ce oBO WMa y BHAY, jacHO je na he mpumena TaHrmpajyher mimm cexyher koHyca
3aBHCUTH, y TIPBOM peay, Ol BEIWYMHE TEPUTOpPHje KOja Ce MpeciInKaBa. 3a MOoApydYje
pENaTUBHO YCKO 110 UpUHU (IupuHa 1ojaca o 6° - 7°) kopucTu ce TaHrupajyhu KoHyc, a
crangapaHa (oaupHa) mapaiena Oupa ce MO CpeAuHM Mojaca. 3a tepurtopuje ca Behum
OpoTe3ambeM 10 IIMPHHH, KOPUCTH ce cekyhu koHyc, a cranmapane (cekyhe) maparene
MOCTaBJhajy Ce TaKo Ja ce 00e30eau paBHOMEpaH pacrnopes Aehopmariyja.

ITonesia KOHYCHUX NpoOjeKNMja MpeMa 00JIMKY HOPMAJHHUX Mpeka

ITox xapTorpadckoM MpexoM ce MoApa3yMeBa CBaka IIpeciiiKaHa Mpexa
KOOpAMHATHUX JIMHUja ca eJIUICOMuAa WM jonre. To Mory OWTH MepHAWjaHU M Iapajene
cucTeMa reorpa)CKuX KOOpAMHATA HIIM MPEXKe caTaB/beHe O BepTHKalla M AIMyKaHTapaTa,
Kao KOOpAMHATHE JIMHHjEe CHCTeMa a3UMYTHHUX KOOpAuMHara. AKO KapTorpadcky Mpexy
YHHE MEpHIMjaHH M Mapajielie, OHlla ce OHa OOMYHO Ha3MBa OCHOBHOM KapTorpadckom
MpEeXOM, WIH T3B. reorpadckoM MpexoM kapara. Hopmanna kaprorpadcka mpeska, Nak,
jecTe Mpexa KOOpJMHATHUX JINHH]ja, Koja y oxpel)eHoj IpOojeKIju nMa HajTIPOCTHjU H3TIIEN
on cBux Moryhux, Tj. MMa OONMK KapaKTepHCTH4YaH 3a AaTy IPOjeKIHjy WIH TpyIy
mpojexija. AKO 3a OCHOBY KIIaCH(UKAIMje Y3MEMO H3IJe] Tapajena ¥ MepHujaHa
HOpMallHe MpEeXe, KOHyCHE NPOjeKLHrje ce MOTY CBPCTaTH y HEKOJIWKO rpymna (JoBaHoBwh,
1983).

OO0uvHe KOHYCHE NpojeKunje

Kong oOWuyHMX KOHYCHHX TIpOjeKIHja Tapayeie HOpMallHE MpexXe Cy IYKOBH
KOHLEHTPUYHUX KpPYroBa, a MepWAWjaHH T[IpaBe JIMHHjE KOje ce TMOoKIamajy ca
NoJTynpeyHuMa mapanena. [Ipurom, yrioBu m3Mely mepuamjana cy HpONOPLHOHAIHH
pasnuiu reorpadckux AyxuHa. Pasmany nsmely ciuka napanena cy MpOMEHJBHBU U 3aBUCE
0]l yCIIOBA 3aJaHKX MpecuKaBameM (Ciuka 3).



186

a4

Cauka 3: HopmajiHa Mpexa MepuaHjaHa H napaJjesa KoJ KOHYCHHX MpojeKuuja

Onmre jegHayvHe KOHYCHUX IIPOjeKIHja Y TIOJIAPHUM, OJHOCHO IPaBOYIJIUM
KOOpIHHATaMa Cy:

5= ki
p=1(p)

X =(0—-pCoSo
y=psind

rae cy:
Kk - KOHCTaHTa MPOMOPIHOHATIHOCTH, Koja je: 0 <k <I;
A- pasnuka qyxuHa u3mel)y MepuanjaHa Ha eNUIony,
0 - pa3nuka ayxuHa m3Mmel)y MepunrjaHa y mpojeKiuju;

p - pamujyc mapaiena y npojeknuju (MmoHekaa ce HasuBa " (yHKIHja pecinKaBama');
g - YAaJbEHOCT II0JIa CHCTeMa MOJIAPHUX KoopauHata (p u J) 01 modyerka MPaBOYIIIMX
KoopauHata (X,Y).

IIceynoxkonycHe mpojexkuuje

[Napasene HOpMajaHE MpeXe Cy KOHICHTPUYHM KPYTOBH, Ka0 M KOJA KOHYCHHX
MpojeKirja, 0K Cy MEPHIHjaHU JIYKOBH MPOM3BOJBHUX KPHBUX CHMETPUYHO Pa3MEIITECHH
OKO CJIMKa CpPEiber MepH/IMjaHa, KOji ce TPECIMKaBa Kao Npapa JWHHja. 3eMJBUHH MOJOBU
MpeciinKaBajy ce y Tauke (ciuka 4).
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Ciuka 4. Hopmaina Mpexa MepHAHjaHA M Napajea KoJ IceyJ0KOHYCHHX MpojeKuja

Onmre jeaHauWMHE MCEYIOKOHYCHHX IIpOjeKnHja Yy MOJApHUM M TPaBOYIIHM
KOOpJHHATaMa Cy.

6="1(p,4)
p=1()

X =(q—pC0So
y=psind

npu 4Yemy je ( — pacrojame IoJa IOJIApHUX KOOpIMHATa OJf KOPJMHATHOT IOYETKa
MPaBOYIIIMX KOOPAHMHATA.

IIpema kapaktepy nedopmanuja, IICEyIOKOHYCHE TIpOjeKIMje ce Jeie Ha
EKBUBAJICHTHE U Ipou3BosbHE. OHE He MOry OMTHM KOH(OPMHE, IMOIITO OW y TOM CIydajy
MepHIMjaHu MOpay OWTH MpaBe JIMHKjE Koje ca MapajiejiaMa 3aKjamajy IpaBe yIjioBe, a TO
Cy IIpaBe KOHYCHE Tpojexmuje. Mpexa MepHuIujaHa W mapaiena HHje OPTOTOHAIIHA, Tj. HE
MOKJIaIa ce ca MpeKOM TIIaBHUX MpaBana. M3y3eTak ol OBOT je Cpeqbu MepHIHjaH.

Jenna on HajBUIIe NPHMEHUBAHHX IICEYNOKOHYCHHX Mpojekuuja jecte BoHeoBa
npojekrmja. OHa je eKBUBAJICHTHA MICEYMIOKOHYCHA Tpojeknuja (p=const=1) kox koje je u
pasMep IMHHM]CKHX eJeMeHaTa y IMpaBlly Mapaieia jemaHak jenuHund. Y bBoHeoBoj
NPOjEeKIMjH CPEIbH MEPHIUjaH ce mpeciukaBa 0e3 nedopmaruja. boHeoBa mpojekimja ce
Hajuemrhie KOPUCTH Yy aTjacHUM H3/ambHMa, OJHOCHO Yy CHUTHOPa3MEPHUM reorpad)cKum
KapTama.

IMoankoHycHE NpojeKkuuje

[NoBpimHa 3eMJBHHOT IUIICOU/IA WM JIONITE POjeKTyje ce Ha BUILE KOHYCA, TAKO
Jla je cpenrka mapaliena CBaKOT MPECIWKaHOT 10jaca, y CTBapH, JOJHMpHA Mapajena jeIHor
o konyca (cnuka 5). OTyna v Ha3WB 3a OBE MPOjEKIIHje: BUIIEKOHYCHE WM MOJIHKOHYCHE
pojeKuuje.
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Ciuxa 5. Hopmanna Mpesxxa MepHAMjaHa ¥ napaJjeia KoJ MOJIHKOHYCHHUX NPOjeKIija

Kox mpaBux MOJMKOHYCHHX NpOjeKIMja €KBaTOp M CPEIbH MEpUAHjaH
oOyxBahene teputopuje jecy mpaBe nuHHje. CBH OCTald MEpUAUjaHH Cy KpHBE
JMHUje CHUMETpUYHE TIpeMa CpeAlmeM MepHAMjaHy, a Iapajieie Ccy JyKOBH
eKCLIEHTPUYHUX KPyroBa, CUMETPHUYHH y OJHOCY Ha ekBaTop. LleHTpHm KpyKHHX
JyKOBa - Mapaieja - HaJlla3e ce Ha MPOjeKUHUju Cpelmer MepHaujaHa, TauyHuje, Ha
HPOIYKETKY CpeAmer Mepuarjana (ciauka 6).

Cimka 6. Hopmasina Mpesxa MepHaMjaHa M mapaJjieJia KoJ MOJHKOHYCHHUX NPojeKuuja

Onmre jeaHauyuHE KOjUMa C€ MOJMKOHYCHE MpOjeKIHUje 3a1ajy y MOJapHUM
KoopauHaTama (p,d), 0THOCHO y ITPaBOYIIIMM KoopauHataMa (X,Y), u3rienajy:

p = f(p)

6= 1, (9. 2)
q= f; (p)
X=0—-p COSO
y=psind

Cum06051OM (| O3HAUYMIM CMO YAa/beHOCT IeHTapa mapaiena (mojoBa crcTeMa
MOJIAPHUX KOOPJMHATA) 01 KoOpauHATHOT noueTka (O) npaBoyriux koopauHara (X,Y). OBaj
CHCTEM MPEJCTaB/ba HAJOIIITHjU OOJNHK jeMHAYMHA TTOJIMKOHYCHHUX IPOjeKIHja Ha OCHOBY
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Kojer ce paspaljyjy mojeauue muxoBe Bpcte (rpyme). C THM y Be3H, 32 CBaKy KOHKPETHY
rpyIy 3a1ajy ce oarosapajyhu ycioBu npeciimkaBama U TUME, Y CTBapH, AeduHHIIE 00IHK
(dyHKIMje 32 p OJHOCHO J, TAKO J1a MOXKEMO Pa3JIMKOBAaTH: KOH()OPMHE, EKBUBAJICHTHE WX
YCJIOBHE MOJMKOHYCHE MPOjeKIIHje.

IIpuMeHna KOHYCHHX MPojeKLHja y HAIIO]j cay:k0eHoj kKapTorpadguju

VY mperxomHUM pa3MaTpamuMa je Beh HarmamieHo Ja MpEeCciUKaBambe 3eMIJbUHOT
eNUIICOM/Ia HAa paBaH HY)XHO HPOY3pOKyje u3BecHe nedopmanuje. [Ipurom kaprorpadu
HacToje oOW4HO Ja m3abepy OHO MpeciHKaBame Koje je 3a oapeheHy cBpxy (HameHa,
TEPUTOpHja KapTUpama, pa3Mepa) HajpUKIamHuje Tj. drje aedopMaimje HajMame IITeTe
MOCTaBJ/BCHOM IHUbY. MelyTuM, pa3yMJbHBO je, 1a HeMa TakBe KapTorpadcke Mmpojexiuje
KOja MOXXE HCTOBPEMEHO 3aJ0BOJBMTH CBe MOTpeOHe ycioBe. Ilpunukom wu3bopa
KapTorpaCcKux IMpojeKiuja 3a ciayxOeHe morpede, MmoceOHO Tpeda BOAUTH padyHa O
cienehem:
- Teorpadcku mososxaj 1 00JMK TEPUTOPHjE KapTHparma Tpeda y3eTH y 003up;
- Jluneapue pa3sMepe TpeOa MHHUMH3UPATH Tj. HUXOBOM MHHUMH3AIIN]jOM
CMamyjy Ce U MOBPIINHCKE AedopMalje;

- Tunmzaunuwja ce Mopa ucnomroBaTH (o[ TIOjMOM THITH3ALHjE CE MOAPa3yMeBa
OJIp’KaBamke HCTE MPOjeKIHje y CHUCTEMy Kapara IUTO OJaKIIaBa HHXOBO
KopHIheme U OJpiKaBambe CapiKaja).

Nwmajyhu cBe 0BO y BHIY, CBOjEBPEMEHO y HAIO] CIy>KOeHO] Kaprorpaduju 3a
oapeheHn €0 MHTETpaJHOr CHCTEMa TONOrpadcKUX M IperiefHOTonorpadckux Kapara,
n3abpaHe Cy W IpeaiokeHe Kaprorpad)cke KOHYCHE IMpojekije. 3a u3paay reorpadekux
KapaTa y CHTHHjUM pa3Mepama IoceOHO Cy WHTepEecaHTHE BapHjaHTe KOHYCHUX MPOjeKInja
(mceyI0KOHYCHE, MOJIMKOHYCHE, MomudukoBane wuTd.). Hamme, kaprorpadcke KOHyCHE
MPOjeKIhje Cy MOJECHE 3a U3paly KapaTa CBHUX pa3Mmepa 3a reorpad)cke TEpUTOPHje Koje Cy
JIOLMpaHe Ha CPEeIbUM IIMPHHAMA U TIPOTEXKY Ce MPETEKHO YK Mapaena.

Iperaenno-ronorpageka kapra 1:500 000

I[MpernenHoronorpadcka kapra 1:500 000 (ITTK500) je uspahena y JlambepToBoj
KOH(OPMHO] KOHYCHO] TPOjEeKIMjU ca JBE CTaHapjAHE Mapaierne. Tepuropuja paHHjer
Kaptupama oOyxsahena je ca 20 nucroBa, ox kojux 4 mokpuBajy tepuropujy CpoOwuje.
MebhyTum, IpOMEHOM TEOTONUTHYKE CUTYyallljeé U HOBUM KapTupameM, Teputopuja Cpouje
je obyxBaliena ca qBa sincra Beher popmara (ciuka 7).

[TpBo m3namwe [ITK500 je u3paheno na ocHoBy Tomorpadcke kapre pazmepa 1:200
000 (TK200), y3 3HaTHO yOIITaBalke W TeHepaimucame campxaja. C o063upoMm ma
kaprorpadceku npukas caapxkaja [ITK500 Tpeba na Oyae y KOHTHHYHUTETY My CKIIaay ca
MPUKA30M UCTOT Ha Tormorpadckoj kaptu y pasmepu 1:300 000 (TK300), koja je y To Bpeme
Ouna Tek y pas3Bojy, y NMpBO BpeMe je camo jgomymbeH caapxaj [TTK500/1, a uspamu Il
n3/arba MPUCTYITWIO CE TEK HAKOH 3aBpIIIeTKa IeJoKymHe kapTorpadceke oopane TK300.
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PREGLEDNOTOPOGRAFSKA KARTA 1:500 000 (PTK500-SFRJ)| | PREGLEDNOTOPOGRAFSKA KARTA 1:500 000 (PTK500)

oA B AL s-uunn-n—l

LEGEND,
Sacily] ktovs arte
purmtepe =

1988, god. - prvn dpunjens tangs

T 1978 1080, gt - prva ircarye

[PORREIOR PRy sy
el i A

Cuauka 7. Hperaenuu guct [peraeanoronorpadcexe kapre 1:500 000

[pernennoronorpadcka kapra 1:500 000 je npeBacxogHo Ouia HaMeHweHa
JpXKaBHUM CTpyKTypama. MehytuMm, kachuje je xopuinheHa W 3a MHOre Apyre norpeoe.
[ToceOHO je WMHTEepecaHTHa Kao INKOJCKAa 3HMJHA BapujaHTa Kapre. Takohe, oBa kapra
MOCIY)XKHIIA je Ka0 OCHOBA 33 M3pajy MHOTO IPYTHX TEMAaTCKHUX U CICHHjaHUX Kapara y
uctoj pasmepu. Ha mpumep, 3a uspany BasayxomioBue kapre 1:500 000, pesbedre xapre
1:500 000, caobpahajHe n TyprCTHUKE KapTe Y UCTOj pa3MEpH.

OHo mTO je moceOHO BaXkHO ca acrekra oBor pana, [ITK500 npencrasiba moueTak
TUMHU3aLHUje KapTorpapcKuX MPOjeKInja y CHCTEMY KapaTa CHTHHjHX pa3Mepa y Ip>KaBHOj
kapTorapduju kox Hac. Jpyrum peunma, TK300 je mocmenma kapTa y CHCTEMY IpXKaBHUX
Kapara TJie ce npuMenyjy mmHapuaae npojeknuje, a [ITK500 mpa xapta ca KOHYCHOM
IPOjEKIINjOM.

Iperuenno-Tonorpadcka (ommurereorpageka) kapra 1:750 000

[Mocne Jlpyror cBerckor para, MPUCTYIUIO Ce U3paau reorpadcke KapTe OHIAIIbEe
Jyrocnasuje y pazmepu 1:750 000. Kao ocHOBHM kapTorpadcku uzBop ciyxmia je Kapra
KpasseBune Jyrociasuje pasmepa 1:500 000 xojy je ypamuo BojHoreorpadcku mHCTUTYT
(BI'"), u 0 y TrcooBoj KOHYCHOj mpojekuuji. OBa Mpojekirja je uMana BelIuKy MpUMEHY
y Hallloj AP>KaBHOj KapTorpaduju.

Kapra je uspahena tako jga ce MoOxKe KOPUCTHTH y 6 OJBOJEHHMX JIMCTOBA MU
CHOjeHNX y jeIHy LeNMHy Kao 3uaHa kapra. Mehytum, mpobiemu Koju cy ce jaBibajd
NPWINKOM cacTaBJbarba 6 JrcToBa pesbedHe KapTe y jeqHy LEeluHy, yOp30 ce IPUCTYITHIO
HOBOM m3namy Kaprte Jyrocmasuje y pazmepu 1:750 000. Tom mpummkom, pasmaTpaHe cy
JIBE BapHjaHTe: MPBa, J1a ce KapTa cacToju u3 4 nmcTa ca o0yBaheHOM TepUTOPHjOM Kao Ha
MPETXOMHHX 6 JIHCTOBa M ApyTa, Y [Ba JIACTAa Al Ca CMamEeHOM TEPUTOPHjOM KapTHpama.
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Ha xpajy, ycBojeHa je BapujanTa of 2 JMCTa 3a U3paay pesbedHEe KapTe, Koja je mMpuMemeHa
U Ha paBHO] KapTH (ciuka 8).

OPSTEGEOGRAFSKA KARTA 1:750 000 (OGK750-SFRJ)
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Cuouka 8. Ilpersennu suct [periaexnoronorpadcexe kapre 1:750 000

C o03upoM Ha BpeMme u3pajze M H3/aBama, Kapra je Owia HaMemeHa HajuIupeM
KPYT'y BOJHHMX M IIMBHJIHUX KOpUCHUKA. [Ipu Tome, Tpeba MMaTH y BUIY Aa y TO BpeMe HHUCY
nocTojane apyre reorpa)cke HM TperjiefHoTonorpadcke kKapre, Ia ce KOpUCTWIA W 3a
3amaTKe Koju OM ce MHa4e pelaBalyd Ha KapTaMa KpyIHHjUX pa3mepa. Tako je u y Bojcuu
KopumheHa 3a ONepaTHBHO-CTPATETrHjcKa IUIAHHpamka W BOhCHE BH3YCIHE HaBHraLUje y
Ba3IyXOIUIOBCTBY. KacHMje, m3pagoM Ipyrux KapaTa 3a Te moTpede, OHa je TPETEeNKHO
kopumheHa Kao HaCTaBHO CPENCTBO y HacTaBW reorpadwuje. Takohe, kapra je ciuyxmia u
Kao OCHOBA 3a U3pay ayToMobmicke u pesbeHe kapre. OBO je mpBa ImyTHa KapTa u3palena
U LITaMIIaHa y TaJalllboj IPXKaBH, KOja je Y TO BpeMe OUTMYHO IOCITYKHIIa CBOjO] HAMEHH
(lletepua u ap, 1974).

IMpersenno-Tonorpadcka (ommurereorpadeka) kapra 1:1000 000

Ha V wmehynapognom xourpecy reorpada y bepny 1891. rommne, nmpuxsaheH je
npeyior ayctpujckor reorpada u mpodecopa beuxor yuuBepsurera Albrehta Penka o
mpaaun MKC1000. OBoM KOHTpecy ce MpHCycTBOBao U npenctaBHuk CpoOuje u mpodecop
Beorpanckor ynnsepsutera JoBan LlBujuh. Kacuuje cy ompkaBane MHOre KOH(epeHIHje
Mehy kojuma cy Haj3HadajHuje y Jlormony 1909. romune, y IMapmusy 1913. u Bony 1962.
TOJIUHE.

[Mocne [Ipyror cBEeTCKOT paTa MPUCTYIIMIO ce U3paau oBe kapte y pasmepu 1:1 000
000. Haume, Teputopuja KapTupama obyxpaheHa je ca 45 nucrtosa (cimka 9), 01 KOjUX
YEeTUPH JIUCTa KapTe Cy NOKPUBAIM TEPUTOPHjy Taaamime npxkae CDPJ. Taxohe,
J(BA JINCTa OBE KapTe MOKPUBajy Np>kaBHY Teputopujy Cpowuje.
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LEGENDA

Sadrzaj listova karte
odgovara stanju iz:

l:l 1867-1969. god.

1970-1972. god.
1973-1975. god.

[7] 1976-1978. gout.

E 1967. god.

MEDUNARODNA KARTA SVETA 1:1 000 000 (MKS1000)

Kartogratska
projekcija

Broj
listov

Obuhvatena
povrina

Dimen.
jist

karte

| varijante izdanja
Bnaiogni | digitalnt
bk sbiik

Moxifikovana,
polikonusna.

a5

64"
9"

67x62 cm
75262 om

-se
Bo0s | raster (SE)

Cauka 9. Hperaeqnun suct MKC1000

[pernenno-tonorpagcka kapra y pasmepu 1:1000 000 je ypahena y
MonunurkoBaHO] TIOTUKOHYCHO] TIPOjeKITUjH, U TO Y OKBHPY Imper MelyHapoaHor
kaprorpadckor Tmpojekta. [JTaBHM HemocTaTak MoOIU(HKOBaHE ITOJMKOHYCHE
MpojeKIHje je MITO OHA Claja y IPyIy T3B. BUIIETPAHUX MPOjeKIHrja KOA KOjUX ce
jeMHO3HAYHOCT U HempekuHytocT Gyukuuja: X = fi(p, 1), y = fa(p, 1) 06e36ehyje
caMo y OKBHpY MOjeIUHUX JucToBa Kapre. CBakW JIMCT KapTe, HaUMe, MMa CBOj
KOODIMHATHU CHCTEM, a MOCJIeqla Mpemer je Ja ce NpH cllaramy JIHCTOBa
3ajeqiHo, jaBJbajy paclenH y MpaBlly MepHarjaHa iy mapaiena. Ha mpumep, ako ce
YeTUpU JICTA KapTe Croje JyX Mapajena HacTaje pacuen Ha MEepUAUjaHCKUM
MpaBIIiMa, a MPU HUXOBOM CHajamy Iy>XK MEepHAMjaHa HACTaje paclen y IpaBIly

mapanena (ciauka 10).

ge

e

B
b

Ciuka 10. Pacuenu npu cnajamy 4eTHPH JHCTA KapTe: a) AyK Mepuanjana, 0) Iy mapasese
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W3 oBHX, ajl ¥ MHOTO OPYTHX pas3jiora, MpUCTYNWiIo ce mpumenu JlamGeproBe
KOH(pOPMHE KOHYCHE MPOjeKIMje ca JBe CTaHaapaHe mapaieine. Takohe, Tpeda moceTuT u
Ha TO Jga ce MeljyHapomHa Ba3IyXOIUIOBHA KapTa, Ca CIMYHOM MOJEIOM Ha JIHCTOBE,
nzpalyje y JlamOepToBOj KOHYCHO] M MOJIapHOj cTepeorpadckoj MpojeKuju, YuMe je 3HaTHO
JOnpuHeTO eduKacHUjeM Kopumhewy Kaprorpackux mpousBoja MelyHapomHor
KapakTepa.

300T TUCKOHTHHYHTETA U HEaXXypHOr KapTOrpad)CKOT MaTepHjajia y WHTErPATHOM
CHCTEMYy JIpXKaBHHX KapaTa a 3a JaTy pa3Mepy, Kao M M3a30BH CABPEMEHHX (JIUTHUTAITHHX)
TEXHOJIOTHja, CBOjEBPEMEHO C€ IPHCTYIMIIO U3paad MOTIYHO HOBE reorpacke Kapre y
pasmepu 1:1000 000, TauHHje MOYETKOM [EBEJECETHX TOJMHA MHUHYyJIOr Beka. To
MPEe/ICTaBJba TPBY AWTUTAIHY Teorpad)CKy KapTy Koja je ypaljeHa y HaImoj 3eMJbH (CITHKa
11).

Ieorpadcku mogary cy mpeys3eru ca KaprorpadCKux u3Bopa KpymHHje pa3Mepe, mpe
cBera ca npenteaHoTonorpadeke kapre pasmepe 1:500 000, miTo je umaio 3a MOCIETUILY
CIpoBOlere  IEJOKyIHe  TpoleAype  Kaprorpadckor — reHepanucama.  Hamwme,
PETPOAYKIMjCKH OPHTHHAIM HM3BOPHE KapTe Cy CKCHHUpPAHH, a 3aTHM Cy Tako J00HjeHe
pactepcke momsiore tpanchopmucane (apuHOM TpaHcHOPMAIIHjOM) Y TPOJEKIIMOHY PaBaH
(xoHopMHa KOHYCcHa JlamMOepTOBa MpojeKIHja ca JBe CTaHAap/HE maparene).

OPSTEGEOGRAFSKA KARTA 1:1 000 000 (OGK1000)

18°00 2400
1 46°30'

LEGENDA

Sadrzaj listova karte
odgovara stanju iz:

D 1989. god.

4130 d 41030
18700 24°00'

Kartografska Broj Obuhvaéena | Dimen. Varijante izdanja
projekcija listova p‘(’g'ré;"a d'::; analogni digitalni
4 oblik Sblik
Lambertova -raster (SE)
konformna 1 6°x5° 70x70 SE -vektor(po temat. nivoima)
konusna sa dve cm -baza podataka
stand. paralele -DMT

Canka 11. Jluct Onmrereorpadceke kapre 1:1000 000

Kaprorpadcku momarm cy KpeupaHd METOAOM OWTHTain3anuje Ha expany (head
Up - IWTHTANM3AlMja) TOKOM KOjer je caipikaj KapTe y BEKTOPCKOM (opMmary HCIpTaBaH
npeko pactepcke momiore. OBaj MeTo[ je u3abpaH, ¢ 003upoM Ha Beh mMOMeHyTy moTpedy
KapTorpacKOr TeHepalucama, W T0Ka3a0 Ce Kao HAajeKOHOMHYHHjH. BekTopusoBaHu
cazpxaj 00jeJUbEH je Y JeJMHCTBEH JIKCT KapTe.
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I'eorpagcka kapra 1:1 500 000

3a tepuropujy ousme CDOPJ ypalena je reorpadceka xapra y pazmepu 1:1 500 000
y TOJIMKOHYCHOj npojekuuju. Kacuuje je ypaljena HoBa reorpadcka kapra y pasmepu 1:1
500 000 koja je mokpuBaiia 3ajeHUUKy ApxkaBHy Teputopujy Cpouje u Llpue ['ope. U oBa
KapTa je ypaljeHa y MoJIHKOHYCHO] TIPOjeKIIHjH, aJTH y OKBUPY jeTHOT JHcTa (Ciuka 12).

GEOGRAFSKA KARTA 1:1 500 000 (GK1500)

1800 2% a0

LEGENDA

Sadrzaj listova karte
odgovara stanju iz:

D 1989. god.

Kartografska | Broj |Obuhvacena| pimenzije | Analogno
projekcija listova pOx). lista karte izdanje

Polikonusna 1 5°30" x5° 40x60 cm |- SE

Napomena: na karti je primenjeno éiriliéno pismo

Cmuxka 12. Jluct leorpadceke kapre 1:1500 000

dopwmar reorpadceke kapre y pasmepu 1:1 1500 000 je 29,1 x 37,1 cm u oOyxBara
TEPUTOPHjy N0 TeorpadcKkoj AyKuHH, Ha ceBepHOj ctpanu o 18° 00’ mo 23°42' (ykymHo 5°
42") u Ha jyxuoj ctpanu ox 18° 00’ mo 23°14' yxymro (5° 14'), ogHOCHO, TI0 TeorpadcCkoj
NIMPUHH, Ha 3amaaHoj ctpanu ox 41°37' no 46° 37’ (yxymuo 5° 00') u Ha UCTOYHOj CTpaHH
on 41° 30’ mo 46° 30" (yxymro 5° 00').

OcHoBHHE KapTorpadcku u3Bop je O6mma reorpadceka kapra COPJ y pasmepu 1:1
500 000, a kao AOMYyHCKH U3BOPHU MOCITYXKHUJIH CY QKYPHHUJU U CaBpeMeHHjU KapTorpadcku u
CTaTHUCTUYKU HM3BOpU TojaTaka o mpoctopy. ['eorpadcka kapra y pasmepu 1:1 500 000
ypaljeHa je y paBHOj 1 peJbe(h)HO] BapHjaHTH.

3akibyyak

T'eorpadcke mHpOpManmje MMajy cBe Behm 3HaYaj y MpoIecy MOHOIICHa OIIYKa,
npahemy cuTyandja W IUIAaHUpamy y TPHUBPEAH, APKaBHO] aJMUHUCTPAIMjH, BOjCHUA U
JPYTUM CeTMEHTHMa XHBOTa M pa3Boja. llpmMmeHa muruTamHuX TexHOJOrHja je ysehama
TpkumTe reorpadckux nHMGOpMammja 10 HecayheHHX pa3Mmepa M HempeKuAHo ra ysehara,
Kako Ha CTPaHW KOPHCHHKA, TAKO W HA CTPaHU Npou3Bohada m gaBaona yciyra. Y THM
OKOJTHOCTHMA, pacTe M 3Hayaj MMO03HaBamka KBAIUTETAa THX MH(OpMAIHMja, Kao U morpeda aa
ce MoKa3aresbH KBalWTeTa YTBPlyjy M CaolIITaBajy Ha CTaHIApAW30BaHH HAYUH, KAaKo OH
KOPHCHHIIM MOTJIM OAabpaTH Oail OHaj MPOM3BOJA KOju hie CHTypHO 3aJ0BOJHUTH HHXOBE
notpebe (Pamojunhi, 2010).

VY Hamoj ciayx0eHoj kapTorpaduju IpuMeHa KOHYCHHX KapTorpad)cKuX MpOjKILHja
nma nyry tpamunujy. IloceGan pasior 3a NpuMeHy je ynpaBo reorpad)CKH IoJIoXaj Haie
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npxaBe. HanMme, Ko KOHYCHUX TpojeKiuja nedopMaiivje 3aBUce yriaBHOM O] reorpadcke
HIMPHHE, 1A CC H30KOJIC MMOIyIapajy ca mapajieiama, ITo je U pa3jior Jja Ce OBE MPOjeKIuje
OOMYHO TIpernopydyjy 3a u3paJy KapaTa TepUTOpHja KOje ce Haja3e Ha CpelmbHM
reorpadckuM mmpunama. Takohe, TpeOa BOAMTH padyHa O ONTHMAIHO] MPUMEHH OBUX
MIpojeKIuja, MoceOHO aKo Cy y MUTamy MPOjeKIHnje ca jeITHOM CTaHAapAHOM mapayesioM. Ha
npuMep, 3a jeqHy reorpacky o0yacT Koja ce IPOCTHpe Ha IIMpUHAaMa ca jelJHE CTpaHe
ekBaTopa, nzobnuuema (redopmaimje) Koja ce jaBibajy mpu Kaprorpaducamy y MpaBUM
KOHYCHHM TpojeKIHjaMa Cy Mamba Hero y IWIMHIPHYHUM Hpojeknujama. Pazior 3a oBo
JeXKHA Y YMKBCHULU LITO Ce NPH KapTorpaducamy TaKBHX OOJNACTH y NMPAaBUM KOHYCHUM
IpojeKIrjaMa MOTY IOCTaBUTH JBE CTAHAapIHE Iapajeie, a KOA NMPaBHX LMINHIPHYHUX
TpojeKIrja caMo jemHa (M3y3eTak je y ciydajy ako Gu obmactu Omite pacriopehene mame-
BHIIIC CHMETPHUYHO ca 00¢ CTpaHe eKBaTopa).

U Ha kpajy Tpeba uctahu 3Hayaj Koju uMajy kaprorpadcke MpojeKIuje mpyu U3paiu
W OJIp>KaBarby JeJMHCTBEHOT CUCTEMa Kapara, Tj, OJlp)KaBame KapTorpa)CKor KOHTHHYUTETa
n Tunuzanyje. Mmajyhn ce To y BuIy, 00acT NpuMeHe KOHYCHHX MPOjeKIHja UMa BEJIUKY
TeXKHHY Y CHTHOpPa3MEpHO] Kaprorpaduju, a MOCEOHO Ha TepUTOpHjaMa Ca CPCIABUM
reorpa)CKuM IUPHUHAMA. Y HaIIOj CIyX0eHOj kKapTorpaduju cy ce MpUMemhHBaia 10 Caja,
auny O6ynyhe he ce npumemuBaTi ynpaBo kapTorpad)cka IpecimkaBama U3 Tpyle KOHyCHUX
TIpOjeKLHja.
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MIRKO BORISOV*, MIRO GOVEDARICA®, VLADIMIR PETROVIC®

University of Novi Sad — Faculty of Technical Sciences
The Institute of Chemistry, Technology and Metallurgy

Abstract: This paper is dedicated to the mapping of conic projections and their appliance in producing maps of our
state cartography. So far they were often applied, and will be used precisely coned, polyconed and modified
polyconed projections for the official mapping (1:500 000, 1:750 000, 1:1000 000 and 1:1500 000). In particular,
they cartographic conical projection at a scale of 1:1000 000 were taken into consideration. Those are the Lambert
conformal conical projection with two standard parallels and the Modified polyconic projections. In addition to
these cartographic conical projections, is described Boneo's pseudoconic equivalent projections. This is one of the
cartographic conical map projection that is commonly used in the preparation of thematic maps as well as for atlas
editions of geographic maps both in Serbia and abroad.

Keywords: Geography, cartography, official mapping, conic projection, appliance.
Introduction

There are different laws in cartography (design methods) for representing the
surface of the Earth’s ellipsoid or sphere to a flat surface or any other surface that can
deploy at the plane (cylinder, cone). Moreover, in our official cartography are usually
applied two sets of map projections. The first group refers to the cylindrical and the other
one to the conical projections. Cylindrical map projections are mostly used for surveying
and mapping in larger scale (topographic maps). Conic map projections are mostly used for
mapping in smaller scale (synoptic and thematic).

The subject of this paper is exactly conical map projections, and the aim is to
present the basic mathematical properties and classification according to these properties.
Also, considering their basic mathematical properties, it should point out their current and
future use in official cartography of Serbia.

Particularly is described Lambert’s conical projection or Modified polyconic
projection that was applied to the International World Map at a scale of 1:1000 000 (IWM
1000). That geographical map had great importance in the state cartography of Serbia
(historical, international and technological). Most notably, the great Serbian scientist Jovan
Cvijic, professor of geography who had participated in many international conferences and
contributed significantly to the development of these ideas and the world's largest
cartographic project at that time. Also, as a result of many cartographic editorial research
and applications of new technologies in cartography, the first digital geographical map of
our country was made with Lambert conformal conical map projection with two standard
parallels (Borisov, 1996).

* mborisov@EUnet.rs
% miro.govedarica@gmail.com
® vladimirpetrovic.gis@gmail.com
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The basic mathematical features of conic map projection

The map grid of conic projection can be obtained by projecting to the laws of linear
perspective (geometric) or mapping functions (analytical). Obtained conic projections, with
respect to strain, are characterized by certain medium properties. Unlike to prospective
azimuth and, to some extent, cylindric perspective projection, perspective conic projection
did not acquire the practical application and have only theoretical significance. Conic
projections that are based on analytical solutions of the equations of mapping derivations
have wider application both in our country and the world.

The formation map grid of conic projection, obviously, is usually explained as the
result of mapping and designing of a network of meridians and parallels with the surface of
the ellipsoid (ball) on the lateral surface (mantle) of the cone, which is imaginary slashed
down through one of slant height generating and developing to the plane (Figure 1).

Standard parallel

T 11
\xjg\‘l /77" Central meridian
N

Figure 1. Conic projections to a grazing cone and developing to the plane

In the real conic projections, parallels are mapped in the form of arcs of concentric
circles, and meridians as a bundle of straight lines, which converge in the center of parallels.
The angles between the image meridians (the convergence angle- convergence-meridians)
are proportional to the difference of appropriate longitudes and for the same differences of
length are equal to each other. Spacing between parallel mappings depends on the
conditions that can be varied. However, commonly are used conformal, equivalent and
equidistant conic projections. Since the mapping grid is made of mutually orthogonal lines,
meaning that in the case of the true conical projection, meridians and parallels are
simultaneously both main directions. In the case of oblique and transverse conical
projections, meridians and parallels are, as a rule, curves, except the central meridian, which
is mapped as a straight line.

Meridians and parallels have the simplest appearance in the real conic projections
where they make, so called, normal network. In the case of oblique and transverse
projections it’s the same situation with verticals and almukantarats, and all that was said for
the grid of meridians and parallels of the real projections applies to the normal grid of
vertical and almukantarats of oblique and transverse conic projections.
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Figure 2. Conic projection to a secant cone and developing to the plane

In practice, the most commonly are used real conic projections to a grazing or
secant cone (Figure 2) to display the area of midlatitudes, with propagation predominantly
in an east-west and limited stretching to the north-south direction. In the case of real conic
projection, the lines of contact between the surface of the cone and the ellipsoid (the ball)
are always parallel, and one is contact or two secant parallels. There is no deformation along
their length, so in the literature they are named as the lines of zero strain of lines or standard
and major parallels. If this in mind, it is clear that the application or grazing or secant cone
will depend, primarily, of the size of the territory which has to be mapped. Grazing cone is
used for the area of relatively narrow width (bandwidth of 6° - 7°), and as a standard
(touch) parallel is chosen in the middle zone. Secant cone is used for territories with more
stretching by width, and standard (secant) parallels are placed so to ensure uniform
distribution of strain.

The category of conic projections by a shape of normal cartographic network

Cartographic network is any mapped network of coordinate lines from ellipsoid. It
can be meridians and parallels of geographic coordinate system or network which is
composed of verticals and almukantarats, as coordinate lines of the system of azimuth
coordinates. If cartographic network is consists of meridians and parallels, then it is usually
called basic cartographic network, or, so called, geographic maps network. Normal mapping
network, however, is a network of coordinate lines, which in a certain projection has the
simplest of all possible appearance, namely, has the form that is characteristic for the given
projection or group of projections. If we look on the classification of parallels and meridians
of normal network, conic projections can be classified into several groups (Jovanovic,
1983).

Ordinary conic projections

In ordinary conic projection parallels of the normal network are arcs of concentric
circles, and meridians are straight lines which coincide with the radii of parallels. Thereat,
the angles between the meridians are proportional to the difference of longitudes. Spaces
between the images of parallels are variable and depend on the mapping set conditions
(Figure 3).

Figure 3. Normal network of meridians and parallels of conic projections

General equations of conic projections in polar, respectively rectangular
coordinates are:
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5= ki
p=T1(p)

X =(0—-pC0So
y=psind

where:
k - constant of proportionality, which is 0 <k <lI;
A - difference between the length of the meridians of ellipsoid,;
o - difference between the length of the meridians of projection;
p - radius parallel to a projection (sometimes called as "mapping function");
g - the distance of the pole system of polar coordinates ( p and ¢ ) from the beginning of
Cartesian coordinates (X, ).

Pseudoconic projections

Parallels of normal networks are concentric circles, like the conic projection, and
while meridians are arcs of arbitrary curves which are arranged symmetrically around the
central meridian, which is mapped as a straight line. Earth's poles are mapped into points
(Figure 4).

Figure 4. Normal network of meridians and parallels of pseudoconic projections

General equations of pseudoconic projections in polar, respectively rectangular
coordinates are:

o="1 (p,4)
p="1(9)

X =0-pC0Sd
y=psiné

Where q - the distance between the pole of polar coordinates from the beginning of
Cartesian coordinates.

According to the character of deformation, pseudoconic projections are divided
into equivalence and arbitrary. They cannot be conformal, since in that case the meridians
should be a straight lines which form with parallels angles of 90 degrees, and that are real
conic projections. The network of meridians and parallels is not orthogonal, videlicet does
not coincide with the network of major directions. The exception to this is the central
meridian.

One of the most applied pseudoconic projections is Boneo’s projection. It is
equivalent pseudoconic projection (p = const = 1) where the scale of line elements in
direction to parallels equal to 1. In Boneo’s projection central meridian is mapped without
distortion. Boneo’s projection is commonly used in the atlas issues, respectively and for
geographic maps in smaller scale.

Polyconic projections

The surface of the Earth ellipsoid is projected to more cones, so that the mean
parallel of each mapped zone, in fact, the interface parallel to one of the cones (Figure 5).
Hence the name for this projection: polyconic projections.
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Figure 5. Normal network of meridians and parallels of polyconic projections

Equator and central meridian of the covered territory are straight lines. All other
meridians are curved lines symmetrical to the central meridian and the parallels are arcs of
eccentric circles, symmetric with regard to the equator. The centers of circular arcs -
parallels - are on the projection of the central meridian, precisely, to the extension of the
central meridian (Figure 6).

Figure 6. Normal network of meridians and parallels of polyconic projections

General equations of polyconic projections in polar (p, ), respectively rectangular
coordinates (x, y) are:

p = f(p)

6= 1, (9. 2)
q= f; (p)
X=0—-p COSO
y=psind

Symbol q indicates the distance of the centers of parallels (poles of the system of
polar coordinates) from the origin (O) of Cartesian coordinates (X, y). This system represents
the most general form of the equations of polyconic projections that is used for elaborating
their individual groups. Regarding to aforementioned, for each specific group there are
appropriate mapping conditions. Thus, the functions of p and J are defined, so that we can
distinguish: conformal, equivalent or conditional polyconic projections.

Application of the conic projections in our official cartography

In previous considerations has already been pointed out that the mapping of the
Earth ellipsoid to the plane necessarily cause certain deformations. So, cartographers usually
tend to choose the best mapping for a specific purpose (purpose, territory mapping and
scale) that is most appropriate, videlicet, where is the least impact of the existing
deformation to the main goal. However, it is understandable that there is no such a map
projection which can simultaneously satisfy all requirements. During the process of the
selection of map projections for official purposes, it should be take care of the following:

- Geographical location and shape of the mapping territory should be taken into
account;

- Linear dimensions should be minimized, videlicet, with their minimization the
surface deformation is reduced, too;

- Standardization must be complied (the concept of standardization is meant
maintaining the same projection in the maps system that is easy for using and maintaining
the content).

Bearing this in mind, once upon a time in our official cartography for a portion of
an integrated system of topographic and thematic maps, were selected and proposed
cartographic conic projections. For creating maps of smaller scales are particularly
interesting variants of conic projection (pseudoconic, polyconic, modified, etc...). Videlicet,
cartographic conic projections are suitable for producing the whole range of mapping scales
for the geographic territories that are located at middle latitudes and spreading mainly along
the parallels.
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Topographic map with scale 1:500 000

Topographic map with scale 1:500 000 (TM500) is made in the Lambert conformal
conic projection with two standard parallels. The territory by previous mapping is covered
with 20 sheets, and 4 of them cover the territory of Serbia. However, changing geopolitical
situation and a new mapping, the territory of Serbia is covered with two sheets of larger size
(Figure 7).

The first edition of TM500 was made on the basis of topographic map with scale
1:200 000 (TM200), with considerable generality and generalization content. Since the
cartographic representation of a content of TM500 should be continuously and in
accordance with the same representation on topographic map with scale 1:300 000
(TM300), which (at that time) was still in process of development, firstly it was only
supplemented by the contents of TM500/1 and after the completion of the entire mapping
process for TM300, was started the process of mapping of Il issue.

Figure 7. Review sheet of Topographic map 1:500 000

Topographic map 1:500 000 was primarily intended for state structures. However,
later it was used for many other purposes. It is especially interesting as an alternative school
wall map. Also, this map served as the basis for producing a lot of thematic and special
maps in the same scale. For example, for producing the aviation map 1:500 000, relief maps
1:500 000, road and tourist map in the same scale.

What is particularly important from the point of this study, TM500 represent the
beginning of standardization of map projections in the system of smaller-scale maps in the
state cartography in Serbia. In other words, TM300 is the last map in the system of
government maps where are used cylindrical projections, and TM500 is the first map with
conic projection.

Topographic (overview) map 1:750 000

After the Second World War, undertook the creation of map of former Yugoslavia
in scale 1:750 000. As a basic cartographic source was used Map of the Kingdom of
Yugoslavia in scale 1:500 000 that was produced by Military Geographical Institute (MGI),
in Tisoov's conic projection. This projection had had wide application in the state
cartography.

The map was designed to be used in six separate sheets or merged into one entity
as a wall map. However, the problems that arose during the preparation of 6 sheets of relief
maps in one complex, soon began the new map release of Yugoslavia in scale 1:750 000. On
that occasion, there were considered two variants: first, that the map consists 4 sheets with
the same covered territory as the previous 6 sheet and the second, in two sheets, but with a
reduced mapping territory. Finally, it was adopted a variant of two sheets for creating relief
maps, which was applied on a flat map (Figure 8).

Figure 8. Review sheet of Topographic map 1:750 000

Considering the time of producing and publishing, the map was designed for the
widest range of military and civilian users. It should be noted that at that time there were no
geographical or other topographical maps, so it was used for tasks that would otherwise be
resolved on the maps of larger scale. Thus, it was used in the army as well for operational
and strategic planning and management of visual navigation in aviation. Later, with
production of other maps for these purposes, it was mainly used as a teaching tool in the
teaching of geography. Also, the map was used as the basis for producing of road and relief
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maps. This was the first road map created and printed in the former state, which at that time
well served its purpose (Peterca, 1974).

Topographic (overview) map 1:1000 000

During the V International Congress of Geographers in Bern 1891, the proposal of
the Austrian geographer and professor of the University of Vienna Albrecht Penka was
accepted about making IWM1000. This congress was attended by a representative of Serbia
and Belgrade University professor Jovan Cvijic. Later, many conferences were hold
including the most important in London in 1909, in Paris in 1913 and in Bonn in 1962.

The creation of this map undertook after World War 11 in the scale 1:1 000 000.
Videlicet, the mapping territory was covered with 45 sheets (Figure 9), and four map sheets
covered the territory of the former Yugoslavia. Also, two sheets of this map covering the
national territory of Serbia.

Figure 9. Overview sheet IWMZ1000

Topographic map in scale 1:1000 000 was produced in a modified polyconic
projection, within wider framework of international mapping project. The main
disadvantage of the modified polyconic projection is that it belongs to a group so called
multidistribution projections where the uniformity and continuity of functions: x = f; (g, 1),
y = f, (¢, A) provides only within the individual map sheets. Each map sheet, in fact, has its
own coordinate system. As a consequence to the aforementioned, that during the process of
linking up sheets, there are discrepancies in the direction of the meridians and parallels. For
example, if a four map sheets link up along the parallels, there will be discrepancy to the
meridians direction, and vice versa (Figure 10).

Figure 10. Discrepancies after linking up four map sheets: a) along the meridians, b) along the parallels

That is why experts decided to apply Lambert’s conformal conic projection with
two standard parallels. Also, it is important to bring to mind that the International aviation
map, with a similar division into sheets, is made in Lambert’s conic and polar stereographic
projection, which significantly contributes to the efficient using of cartographic products of
an international character.

Because of discontinuity and not keeping abreast with cartographic materials in the
integrated system for a state map of a given scale, as well as the challenges of modern
(digital) technology, once upon a time began producing of entirely new map in a scale
1:1000 000, precisely in the early nineties of last century. That was the first digital
geographic map which was done in our country (Figure 11).

Geographic data were taken from the larger scale of map sources, mainly from
overview map in scale 1:500 000, which resulted in the implementation of the entire
procedure of cartographic generalization. The reproduction originals of the original maps
were scanned, and then the resulting raster transformed (using affine transformation) in the
projection plane (Lambert’s conformal conic projection with two standard parallels).

Figure 11. The sheet of general geographic map 1:1000 000

Cartographic data were created by digitalization on the screen (head up - digitizing)
and the contents of the map in vector format were drawn over raster. This method was
chosen, considering the aforementioned need for cartographic generalization, and proved as
the most economical. Vector content was integrated into a single map sheet.
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Geographic map of 1:1 500 000

For the territory of former Yugoslavia was made the geographical map in the scale
1:1 500 000 in polyconic projection. Later was made a new geographical map in the scale
1:1 500 000, which covered the joint state territory of Serbia and Montenegro. This map was
done in polyconic projection, too, but within a single map sheet (Figure 12).

Figure 12. The sheet of geographic map 1:1500 000

Format of geographic map in the scale 1:1 500 000 is 29,1 x 37,1 cm and covers the
territory within longitude, on the north side of 18° 00' to 23° 42" (total of 5° 42") and on the
south side of 18° 00' to 23° 14' total (5° 14"), respectively, within latitude, on the west side
of 41° 37' to 46° 37' (total of 5° 00') and on the east side of 41° 30' to 46° 30 (total of 5°
00".

The basic cartographic source was a geographical map of Yugoslavia in the scale
1:1 500 000, and as additional sources were more efficient and more modern cartographic
and statistical geospatial data. Geographic map in the scale 1:1 500 000 was performed in a
flat and relief versions.

Conclusion

Geographical information is becoming increasingly important in decision making,
planning and monitoring the situation in the economy, public administration, military and
other aspects of life and development. The application of digital technology has increased
the geographic information market to unimagined proportions, and it increases continuously
as the user's side, and on the part of producers and service providers. In these circumstances,
the importance of knowing the quality of that information is growing, as well as the need for
quality indicators are established and communicated in a standardized manner, so users can
choose just certain product that will surely satisfy their needs (Radojci¢, at all 2010).

In our official cartography the application of cartographic conic projections has a
long tradition. A particular reason for the application is exactly the geographical position of
our country. Specifically, the deformation of the conic projection depends mainly on
latitude, so the roundabout coincide with the parallels, which is the reason that these
projections are usually recommended for the mapping of the territory located in the middle
latitudes. It should also be taken into account the optimal application of these projections,
especially when it comes to projections with one standard parallel. For example, for
geographical area that spreads with latitudes of one side of the equator, deformations
(strains) that arise when mapping using the real conic projections are lower than in the
cylindrical projections. The reason for this is in the fact that the mapping of such areas in the
right conic projections can be set by two standard parallels, and with a real cylindrical
projection just one (the exception is the case if the area were distributed more or less
symmetrically on both sides of the equator).

Finally it should be noted the significance of a map projections in creating and
maintaining a uniform system of maps, videlicet, maintaining of mapping continuity and
standardization. Bearing all this in mind, the application field of the conic projection is
weighted heavily in small-scale cartography, especially in the territories of the middle
latitudes. In our official cartography were applied so far, and in the future will be applied
exactly cartographic mapping from a group of conic projections.
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