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HeaH Caemqoa
nporp, Yeeeep3HTtra

Pa:qyua~e koop.a.eHara qnopuux raqaka
y DOJl.HrOHOJ Mpelku

AKO ce TPH HJIH aauie n0JIHr0HHX aaaxosa, K0jH noaase OJJ.
TpHr0H011erpHjCKHJ: rasaxa, cacrajy y jenao] nonarouoj T3'1KH,
ouna ce oaa Ta'IKa aose «eopua iii.a'iKa. Taxas ce caysa] no­
jaazsyje y npaxca, axo ce aa Mecry ssopue Ta'IKe aaje Morna
0.11.pe,zr.HTH B8KH3JJ.Ha TpHrOHOMeTpHjCKS T8'1Ka, HJIH aKO je rparo­
HOMeTpHjcKa Mpe*a aeoxa perxa a noaaroaa naaua .zr.yra'IKH H. .
nenoaozsao paaayseaa.

Koopnaaare xsopae rasxe onpehyjy ce aa cneuajaaaa
u•rne, HCKĆ>pHwhyjyhe cse aaaxose K0jH ce y 1-b'Jj cacrajy.

Ha'IHH pasyaarsa KOOPAHHara xaopaax rasaxa o6H'IHO je
očjaunseu y y1,16eBHUHMa reonesaje. Y cana orurraanauo] aeoaa
KOpHCHOj H aeno očpaheaoj KlbH3H: ,,reoneaaja-rparoaoaerpajcxa,
noaaroaa H JIHHHjcKa Mpe*a" on HB)f(. Anexcaaapa Kocraha li

llff)f(, HHKOJie Cee'IHHKOB3 .11eTSJbHO je očjaunseao pasyaaise
KOOpll,HHSTS [enae 'IBOpHe T8'1Ke H pasyaaa.e KOOPJJ.HH8T8 naejy
'IB0pHHX rasaxa HS HS'IHH, KOjH ce o6H'IHO HSJI83H y y1,16eHH•
l.lHMa reoaesaje.

MH heao 0B,11.e npe,zr.JI0)f(HTH npyra BS'IHH pasyaarsa K0Op.ll,H· •
eara 'IB0pHHX raqaKa HJIH ,npyrH HS'IHB H3paeHaBal-ba npH paqy­
HSlhY K0Op.ZlHHSTS 'IB0pHHX TS'ISKS. O6paJJ.HheMO JlBS caysaja :
l) paxyaaree KO0p.ZlHHSTS jenae 'IB0pHe TS'IKC e 2) pasyaae.e
xoopnaaara naejy xaopaax rasaxa.

I) Pa'iyH.aHie «oopinuui iua jeiJHe «eopne illa'i1<,e y xojo] ce
cacmajy mp« UOllUZOH,Q BAQICa.

a) OiJpe&usaHJe uoupasa,ca sa ses11,e u upe.lloJ,me yZ.llose.
OpernocT&BHMO, .zta HMaMo rpH rpHrottoMeTpejcKe ra11Ke

Ta, Tb H Te (cn. I) o.n. Koje:x: H.ll.Y rpe n0JIHroHa BJiaKa, Koje ce
cacrajy y je.n,Hoj qeopttoj ra1IKH Tm•

3a csaKy TpHrOHOMeTpHjcKy T3'1KY .n.are cy K00p,ZlHHaTe li

ceM rora e earn6H Va, Vi H Vc o.n .n.arHx rp0roH0Merp0jcKex
ra'laKa ea cyce.zr.ee HJIH o6peyro.

Y noJIHrOHHM BJISUHMa H3Mepeee cy cse nonHroee crpaee
d1 d2 d8 di......d15 H CBH Be3HH H npeJI0MHH yrn0BH ~1 ~2 ~3 ...... ~17.

3a eeaee H npeno1rne yrnoee osor npHMepa nocroje .nsa Heaa­
BHCHa ycnoea:
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(vc + nlrr) - (va + [~lt) = O
(Vc + ll2rr) - (vb + [fl]i) = O

(I)

rne cy: fl1 - 6poj CBHX Be3RHX H npeJIOMHffX yraosa y npBOM
IlOJIHrOHOM anaxy on TpHrOHOMerpHjCKe rasxe Ta npexo tJBOpHe
ranxe Trn JI.O TpHrOHOMeTpHjcKe T3tJKe Te ; n2 - 6poj CBHX Be3HHX
H npenoanax yraosa y npyrox IlOJIHrOHOM aaaxy OA TpHrOHO­
MerpHjCKe rasxe h npexo 'lBOpue T8tJKe 'Fin no rparouoaerpajcxe
rasxe Te ; [~li H (~]2 jecy 36Hp0BH Be3HHX H npenOMHHX yraoaa
y HCTHM BJI8~HMa,

Ta

1
o,

fi,
4

ft,
4

~
~

)j V,,
4

C11HKa 1.

CTBapHO, xan y [enaasaae ( l) yepCTHMO ,ll,31 e aarače
Va, vb H Vc H H3Mepeue sesae H npeJIOMHe yraose OH,ll,8 C necae
crpaae [enaasaua ysex .n.o6HjeMQ oncrynaise f'fl H /"~ T. j.

(Vc + fl1rc) - (va + [~]1) = /' ~
(Vc + ll21C) - (vb + [~]2) =/"~ • • • • • (2)

Y nocne.D,fbHM jeJJ.H8ttHHaMa C8MO yraosa ~ cy H3MepeHe KOJIH•
ttHHe, a ocraae KOJIHllHHe cy !pHl(CHe; a 38TO .11a 6e CMO IlOHH·
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WTHJIH orcrynan.a f'B H /''P H 33!l0B0JbHJIH H je.nttal.JHHe (1)
Tpa>KHM0 nonpasxe 3a yraoae P1 ~2 ~3 ~4 .... p17

Y npsoj jeJJ.H31.JHHH (2) npeaa CJIHQH l je

[P]1 = f31+~2+pa+f3,,_+i3.+~6+~7+~s+~9+P1o+P11+P12
a y apyroj . . (3)

[~l2 = ~13+~u+~1s+P10+~17+~,+p8+~0+~10+~11+P12
O.n je,nHSI.JHHa (2), no Koj11Ma o.apehyjeao oacrynarsa f'p H /"~,
npeaasaao npexo jenaasaaa (3) sa caenehe ycaoaae je.nttal.JHHe

+W1 >+<Ps '+(~9 )+,Pi o)+(P11 )+(P1l!)+
(P13)+<P1 t)+<P1.> + (P16)+(P1,) =/' 'P

+< ~1)+(~2)+Wa)+(f34)+(P;; )+P6)+<P, >+
(Ps)+(P9)+(P1o)+(P11)+(P12) =f'P

. . ' . . (4)

C11H cy se3HH H npeaoaaa yraosa MepeHH ca HCT0M rasaouihy H
3310 y HCT0M BJiaKy CB3KH yrao M0pa .no6HTH HCTY nonpasxy.

O3H31.JHMO ca (1) nonpasxy, xojy rpeča .!1.0.ll.8TH CB8K0M yrny
npeor D0JIHf0Ha na 6H CM0 33,n0B0JbHJUf ycnoa npsor 001111:0Ha
(npsa jeJ1,Ha1.JHHa (2) H (4)). Ca (2) 03Hal.JHM0 nonpaaxy, xojy
Tpe6a .no.narH csaK0M yrny ,npyror nonHroHa, ,na 6H CM0 33J1.0·
B0JbHJIH YC/10B npyror, D0JIHf0Ha (apyra jenaaxaaa (2) H (4)).

3ua•rn, CBSKH yrao, KOjH ynasa CSM0 y npaa 00JIHfOH no-
6Hja nonpasxy (l); CB3KH yrao, KOjH yaaaa caao y npyra IT0·
JIHf0H J1.060ja nonpaasy (2); a CBSKH yrao, xoja YJI83H H y npsa
H apyra 00JIHf0H, .no6Hja nonpaaxv (1) + (2); T. j. KSK0 ce BHJl,H
H3 jeJI.H31.JHHa (4), nonpasxe cy

(P1)=(P2)=(Pa)=(P4}=(Ps)=(P6) = ( 1)
(P1a)=(Pu)=(P1.)=(P16)=(P11) = (2)

(~1)=(Ps)=(P9)=(P1o)=(P11)=(~12) = (1) = (2)
. . . (5)

3aMeHHBWH y je,nttallHHaMa (4) cse nonpasxe (P) H3 jeJJ.Ha1.J1tHa
(5) .n.o6HjeMO

12 (I) + 6 (2) = /' ~
6(1) + il (2) = /"~ • (6)

HJIH axo npencrasaao Here jeaaasaue (6) y onurrex 06n1-1Ky

A1 (1) + B1 (2) = /' ~
B1 (1) + B2 (2) = /"~ . . (7)

rne cy: A, - 6poj CBHX Be3HHX H npenoxuax yraosa K0jH yaase
y npsa 00JIHr0H; B1 - 6poj Be3ttHX H npeJI0MHHX yraoaa Koje
HCTOBpeMeHo yaase H y npsa H y npyra IT0JIHf0H; B2 - 6poj
caax Be3HHX e npen0MHHX yraosa, KOjH yaase y npyra nonaroa.
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PewHBIIJH jenaaxaae (7) .zi:0611jeMO

B2 /'~ - B1 /"~(I) A1B2 - B1 B1

A, /"~ - B1 /'~(2)
A1 B2 - B1 B1

no OBHM cčpacuaaa H pasyaajy ce nonpasxe (1) e (2),
npasxe 3a yraoae o,zi:peljyjy ce no <popMynaMa (5).1)

. (8)

a no-

3Ha1111 3a onpehaaaa.e rronpasaxa ee3HHM H npenOMHHM
yrnoBHMa nocrynaMo ua cne,zi:ehH HatJHH:

1) 6HpaMO nOJIHrOHe BJJ3KOBe OJ(, CBaKe TpHrOH0MeTpHjCKe
T3'1Ke npexo saopae Ka jenao] TpHrOHOMeTpHjCKOj T3'1KH,

2) y OBHM BJJ3QHM3 no <popMynaMa (2) o.zi:peljyjeMO orcry-
' "

naisa /~ H ~~

3) Craapaao HOpM aaae [enaasaae (7) rne je
A1 - 6poj CBliX Be3HHK H npenOMHHX yraosa, KOjH yaase y

npsa noaarou;
B1 - 6poj CBHX Be3HHX H npeJIOMHHX yraosa, KOjH yna3e HCTO·

apexeao y npna H .zi:pyrn nonaroa;
B2 - 6poj CBHX Be3HHX H npeJIOMHHX yraosa, KOjH yaase y

npyra nozarca;
4) Oapehyjeao nonpasxe (1) H (2) no očpacuaaa (8)

1) 11nrepecaHTHO je, JI.a aKO yc11OBHe je.zu1a4HHe (4) peWHMO MCTOAOM
HajMali>HX xaanpara, T. j rrpa ycaosy JI.a

[(~)2] = minimum

JI.06Hj3MO 33 nonpaaxe nornyao HCTe BPCAHOCTH, Koje CMO ll06HIJH H/1 rope­
OITHC/IHH Ha4HH.

3a AHe ycaoaae jeAH34HHe (4) J1.06HjeMo ABe aopsraaae [ennasuae xopeaara

[aa] k1 + [ab] k2 =/' ~
[ab] k1 + [bbJ k2 = /"~

[aa] = Ai [ab] = B1 [bb] = B2 (10)

(9)
rne cy

YapCTHBlllH OBO y jeAH84HHC (9) JI.06HjeMO caeaehe HOpMa11ee jeJJ.H8•
4HHe xopeaara

A1 .k1 + B1 k2 = f' ~

B1 k2 + B2 k2 = /"~ . . . . . ( 11)

YnopCJI.HBlllH HOpM811He jeJ1.H8'IHHe (11) ca jeJJ.H8'1HH8MJI. (7) BHAHMO Jl.3 je

k1 = (1) H k2 = (2) . (11)1

4
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5) Ilonpaaky (1) yH0CHMo y seaae H npeaouue yraose,
KOjH yaase C3M0 y npaa nom-rou, nonpasxy (2) YHOCMMO y
yraose, KOjH yJJa3e caao y npyra nonaroa; y yrnoee, KOjH yaase
H y npsa H y JlPYrH n0JJHf0H, YH0CHM0 nonpaaxy (1) + (2).

6) Ca nonpaazseaaa (H3p38H3THM) Be3IIHM H npeJJ0MHHM
yrnoBHMa paqyHaM0 Haru6e CBHX n0JJHf0HHX CTpatta.

6) Očpetiueane uoiipaeasa sa «oopčunamke pasnuee
Kan aspaxyaaao noxchy nonpaazseuax ee3HHX H npeaoauax

yraosa naruče noJJHr0HHx crpaaa y npeoM H npyroa ena1<y,
0IIJJ,a aa 0CH0BY 0BHX H3rH6a H JI.Y}l(Hl(a ll0JIHf0HHX crpaaa pa­
xyaaao l<00pJJ.HHaTHe pasaaxe 6 x' H 6 y' 33 ose BJJ3K0Be.

3a KOPAHH3THe p33JJHK€ y CB81<0M noaarouy nocroje cae-
.D.elrn ycnoaa:

33 anc~HCHe pa3JJH1<e:
y npB0M noaaroay (Xc - Xa) - (6 x']1 = O
y npyrox IJ0JIHf0HY (Xc - xb ) - [6 x'l2 = o
33 0pJJ.HH3THe pa3JIHKe:
y npBOM noaaroay (Yc - Ya) - [6 y']1 = O
y npyro a noaaroay (Yc - Yb) - [6 y']2 = O

. ( 13)

. (14)

Paxyaarse nonpasaxa noćne onpehaeau,a xopeaara 11pll!HMO no cnenehax
qiopMynaMa, Koje aanaureuo y onurreu o6nHKY

<P1) = a1 kl + bl k2

(P2) = a2 kl + b2 k2

<Pa) = aa k1 + ba k2 . ( 12)- - - -
- - - -

(Pl7) = a11 k1 + b11 k2

rne je CB3KO ll1 a2 aa ...... a11 H b1 b2 ba ...... b11 je}lH3KO HJIH nnyc jenas
HJIH HYJIH.

33 yrnose, KOjH yaaae cauo y npaa noaaroa, CB3KH oaroeapajyha
I<OeqJHUHjeH3T 3 [enaax je nnyc jenaa H CB3KH b jeJJ.B3K je HYJIH, WTO 383lJH
)1.3 je npexa (11) H (12) nonpaaxa 3H CB3KH OA OBHX yrnoaa jenaaxa k1 HJIH (I).

33 yrnose, KOjH ynaae caxo y APYrH nOJIJffOH, CBaKH 0)1.fOB3p3jyhH KOe•
qJHUHjeHaT 3 je)I.H3K je HYJIH H CB3KH b [ensa« je nayc [enan, lllTO 3H3'1H )13 je
npeaa (11) H (12) nonpasxa 33 CB3KH OA OBHX yraosa jeJJ.HaK3 k2 HJIH (2).

3a yrnoae, KOjH YJ133e H y npsa H y APYrH OOJll:lfOH, CB3KH onroaapajyha
KOeqJHUHjeH3T a H b jeJ111aK je nayc [enaa, WTO 3H3lJH )13 je npexa (11) H (12)
nonpaBKa 33 CB3KH O/l oeax yrnosa jeJ1HaKa

ki + k2 HJJH (1) + (2).
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CTe3pHo, 3KO y [enaasaae (13) H (14) yapcraao 03pa11y­
aare Koop,nHH3THe p33JJH1<e 6 x' 0 6 y' oazra .u.060jeMo O.ll.CTY·
naH>e 33 3ac~0cHe paan01<e:

(Xc - x, )-(6 x']1 =/:
(Xc - xb )-[6 x'h=J;

3a OpAHH3THe p33JlHKe

(Yc - Ya )- (6 y'J1 =/~
( v, - Yb ) - [6 y']2 =f; 

. . . . . (15)

. (16)

no očpacuaaa (15) u (16) pa1.1yH3Mo oncrynarse /x u /y y
nOJUffOHHM BJl31.{HM3,

Cana Tpa>KHMO 33 caaxy xoopnaaarsy p33JIHKY 6 x' u 6 y
nonpasxy nouohy KOjHX OTKJl31b3MO oncrynaisa ix H /y B 33•
JJ.OBOJbaBaMo ycaose (13) u ( 14),

Hspaauasaa,e HJIH rpazcerse nonpasaxa MO>KeMO spurara
aacečao 3a ancuacae pa3JIHKe 6 x' u sacečao anu CJIHtJHO 33
Op.l(HHaHaTHe pa3JIHI<e 6y'.

33 noaaurraaaa.e y jeJJ.HatJHH3Ma (15) oncrynaa,a /~ 0 /~
OJJ.pe.110Mo nonpasxy 33 csaxy ancuacay pasaaxy 6 x'.

Y je.11HatJHH3Ma (15) [6 x']1 je ačap ancuacaax p33JIHl<3 y
npBOM noaaroay, a (6 x]2 je sčap ancuacaax pa3JIHK3 y npyroa
noaarosy, T. j. y npso] jenHatJHHH je

[6x']1 = 6x'1 t.0ix'2+.0ix'8+.0ix',1,+6x'5+.0ix'6+ t:,.x' 7+t:,.x'8+ t:,.x\+1::,.x'10+ ,0,x'11

y apyro] je.llHatJHHH

[6-"1]2 = t:,.x'12+.0ix\3+1::,.x'14+1::,.x\5+,0,x'6
+1::,.x' 7+t:,.x'8+t:,.x\+ ,0,x'10+.0ix'11

. (17)

On jenaasaua oacrynaisa (15) npeaasaao npexo [enaasaue
(17) Ha cne.llehe ycnosHe je.11uaq0He

v!+v~+v~+v!+v~+v~+v!+v~+v~+v1~+ v!' =J:
v12+v13+v'4+v15+v6+ v7+vs+ v9+v10+ v11 =/" • • (18)

X X X X X X X X X X X

rne cy v! v~ v! ..... v~5 nonpasxe o aroaapajyhaa ancnHCHHM pa-
3JIHK3Ma ć.x', 6X'2 ,0,x'3 ..... 6x'15.

Y ceaKOM nonurotty eenHtJHHa nonp2BKe Vx 3aBHCH OA ay­
)Klnte oarosapajyhe crpaae noaaroaor snaxa.

03H8lJHMO ca (1)1 nonpasxy, xojy rpe6a .ll.OJJ.aTH CB3KOj
ancnacaoj paaaaua npaor noaaroua aa jenauauy .ny>Kuue no­
aaroue crpaae, na 60 CMO 33.llOBOJbHJIH ycaoa npaor n o aaroaa

4*
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T. j. npay je.!1H34HHY (13) HnH (18). Ca (2)x 03H84HMO no npasxy,
xojy rpeča .LI.O.Ll.8TH CB8Koj anuacaoj pa3nHU.H npyror noaaroaa
na je.!J.HHHUY .!ly»rnue noaaroae crpaae, na oH CMO 3a,!loBOJbHnH
ycnoe npyror nonaroaa, T. j . npyry je.LI.H84HHY (13) HnH (18~.

Y oaoa cayxajy csaxa norrpasxa Vx 38 ancuacay pa3nHKY
,0.x', Koja yna3H caao y npsa noasroa, je.!lH8K8 je

Vx = dn (l)x , , , , , . , . {19)
rne je dn .LlY)J{HH8 onrosapajyhe no aarone CTp8He.

CeaK8 nonps axa Vx 38 ancuacny pa3/IHKY ,0_x' Koja ynaaa
caxo y npyra noaaroa je.!1H8K8 je

Vx = dn (2h . . (20)

CB8K8 nonpaaxa Vx 38 anuacay pa3JJHKY 6,x' Koja yna3H
1:1 y npsa H y zipyra noaaroa [enaaxa je

Vx = d; (I), + d; (2)x . . (2 I)

3H84H 38 nonpaaxe, Koje yaaae y je.LlH84HHe (18) HMaMo

V~= d1 (1) V~2 = d12 {2)x V~= d5 {l)x + d5 (2)x
v! = d2 (1) v~3 = d18 (2)x v~ = d1 (l)x + d1 (2)x
v! = d8 (1) V~4 = d14 (2)x V~= da ( n, + da (2)x . . (22)
v! = d4 (1) v~5 = d15 (2)x V~= d9 (l)x + d0 (2)x
V~=d5(l) v~0=d10 (l)x + d10(2)x

v~1= d11 (l)x + d11 (2)x
AKo y je.nH84HHe (18) 3a nonpasxe Vx ye;:,cTHMO

aa je.nua4HH8 (22) OH.!13 .LlOOHjeMO

(d1+d2+da+d4+d5+d6+d1+ds+dq+d10+d11) (l)x +
(d6+d1+da+d0+d10+d11) (2)x = I'«

Be/lH41!He

(d6+d1+da+d0+d10+d11) (l)x +
(d12+d18+du+d1s+ds+d1+ds+do+d1o+d11 )(2)x =/~

03H84HBWH y nocneJI.tbHM je.LlH84HH8Ma KOeqJHI.J;HjeaTe npa

(1 )x H (2)x C8

. (23)

d1+d2+d3+d4+d5+d6+d1+ds+d0+d10+d11 = A1

d6+d1+d8+d0+d10+d11 = B1

d12+d1a+du+d1s+ds+d1+ds+do+d1o+d11 = B2

,!lOOHjeMO 38 je.11.H84HHe (23)
A1 (I)x + 81 (2)x = /~
B1 (l)x + B2 (2)x = 1; . . . . . , . (24)
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rne cy: A1 - 30HP .ny>KHHa c~Hi: ooJlHto"ax crpaaa, koje yaase
)' npaa D0JIHr0H; B1 - 36Hp JlY>KHHa CBHX nonHr0HCKHX crpaaa,
Koje yaaae HCT0BpeMeH0 H y npsa H y npyra n0JIHfOH; B2 -
36Hp JlY)f(HHa CBHX D0Jilff0HCKHX crpaaa, Koje yaase y npyra
noaaroa.

Hs peureisa [enaaxaaa (24) 3a pasyuaa,e nonpasaxa (l)x H
(2)x .zr.061-1jaMo caenehe rpopayae:

B2f'x - B1 J"x
A1 B2 - 81 81

(2)x = A1 J"x - B1 /'x
A1 B2 - 81 B1

3HajyhH BeJIHlJHHe (l)x H (2)x nonpasxe
cay pa3JIHKY pavyuaao no cpopMynaMa (22).1)

(l)x

(25)

38 CBaKy ancua-

1) 11HrepecaHrno je, na, axo ycnoaae je.11Ha'lHHe (18) peurauo Meto.110M
najMalbHX xsanpara, r• j. npn ycaosy .11a

[p(Vx )2) = minimum
rne cy p1 P2 ... Pn reaorue onrosapajyhax ancacuax pa311HKa t,.x\ !::,.x'2 6,x3'

••. 6.x'n oaaa 3a nonpaaxe vx .1106HjaMo nomyno Here spe.11HoCTH, Koje CMO
.ll06H/IH H8 rope OfiHC3HH H3'lHH.

Pi = -;p2=-;p3=-, •,. pn=
d1 d2 d3 dn 

3a nse YCJIOBHe jeJIH34HHe (18) .1106wjeMO nse HOpM8/IHe jellH84HHe KO•

(28)

pe11ara

[~a] k1+ [~] k2 =f'x

[a:] k,+ [~] k2 j" x

(29)

KOJe ce npersapajy y caenehe [ennasaue, axo yspCTHMO te)KHHe H3 (28)

[d aaJ k1 + [d ab] k2 =f'x
[d ab] k1 + [d bb] k2 =f"x

rne je caaxa 0.11 K0IIH'lHHa a1 p2 a3 .... an b1 b2 b3,. b« jennaxa HIIH [enaa HIIH
HYIIII.

O31!8'lHBWH

[d aa] = A1 [d ab] = B1; [d bb] = B2

H yspCTHRWH nocnemse K0/IH'lHHe y [enaasaae (30) .1106ejaM0

Al k1 + B1 k2 = /' x
B1 kl + B2 k2 = f" x (30)

Ynopenasum HOpM8J!He jeJ1H84HHe .118 je (31) ca je,llH8'lHH8M8 (24) BH•
D.HM0 .a.a je
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3Hatrn npa 04pe~0eaH>y nonpasaxa noje40l4HM ancaucnaa
pasnaxaaa A x' nocrynaao aa cae.aeha Hal!HH_:

1) Iloaohy aapaxyaarax, ca nonpaezseaaa ee3HHM H npeaox­
HHM yrnosaaa, uarača H .ny»rnua no aaroaax crpaaa pasyaaeo
K00pJJ.HH3THe pa3JIH xe, y npB0M H .!lP)T0M 0OJIHf0H0M aaaxy.

2) no cpopMynaMa (15) onpehyjeao y npsoa H npyroa
saaxy OJJ.CTynaH>a /'x H /"x.

3) Crsapaao H0pM8JIHe jenaaxaae (24) rne je:

Ilpa onpehaaan.y nonpaaaxa 38 8flCUHCHe p83JJHKe MeTOAOM HajM81bHX
KBallp8T8, noćne onpehaeaaa KopeJJaT8, nonpaaxe pasyaajv ce no cnenehaa
QJOPMYJJ8M8, xoje H8flHWHMO y onurreu o6JJHKY,

vi= a1 k + b1 k
x P1

1
P1

2

2 _a2 k + b2V -- 1 - I<"
X P2 P2 -

v a = a3 k + b3 k (32)
x Pa 1 Pa 2

i2_a12 k + bJ2 kV -- 1 - 2
x aJ2 P12

AKO y ose [enaasuae yBpCTHMO speAHOCTH 38 p H3 JeAH84HHe (28) ll06HjeMO

2

v x = a2 d2 k1 + b2 d2 k2

8
V x = Ga da k1 + b3 d3 k2

(33)

n
V x = Gn d« 1<1 + bn dn k2

rne CB8KO a1 a2 aa .... On b1 b2 ba .... b« jeJ1H8KO [enan HJJH HYJJH.
3a ancuacae p8_3JJHKe, Koje ynase caao y npsa noaaron, onrosapajyha

KOelf>HUlljeeTH a csaxa je [ennax jeLtaH a b caaxa je [ennax HYJJH, WTO 3H811H
aa je nonpasxa 33 CB8KY on OBHX 8flCUHCHHX p33JIIIK8 [enaaxa da K1 HJJH

d« K2 (l)z.
33 anCUHCHe p33JJHKe, Koje ynaae C3MO y npyra flOJJHroH, OllfOB3-

pajyha KOeljJHUHjeHTH a CB3KH je [enua« HYJJH 8 b CB8KH je je11HaK [enaa,
WTO 3884H na je nonpaaxa 33 CBaKy OA OBHX anCUHCHHX p83JJHKa [enaaxa

[dn k2] HJJH (dn (2)z.
3a 8flCUHCBe pa3JJHKe, Koje yaaae H y npBH H y llPYrH nOJJHfOH, KOC­

QJHUHeHTH 3 H b CB3KH je jeLtH8K [ena«, WTO 3H34H aa je nonpaexa 38 CB3KY
011 OBHX anCUHCHHX pa3JJHK8 [enaaxa dn K1 + dn k2 HJJH dn (l)z + dn (2) z.
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A1 - s6Hp AY>KHiia ćaax nonaroaax crpaaa, Koje yaase y
npsa nOJIHrDH; 81 - 30Hp .llY>KHH8 CBHJ nOJIHfOHHX crpaaa,
Koje ynase acroepeaeao H y npsa H y APYrH noaaroa; 8

2
-

36Hp .llY>KHHa CBHX noaaroaax crpaua, Koje yaase y apyra no-
JIHfOH.

4) Oapehyjeao nonpasxe (l) x H (2)x no očpacuaaa (25)
5) Oapehyjexo nonpaaxe Vx 3a csaxy ancuacay pa3JJHKY

no 06paCJlHM8 (22).

0JHKa 2.

6) llo.nasurn 8a caaxy ancuacay pa3JIHKY Jx' onrosapajyhy
nonpaaxy Vx JlOOHjtMO nonpasn.eay ancuacay pa3JIHKY Jx.
7) Ca nonpaarseuax ancu11c1111M pa3JIHK8Ma J x no-res on

TpHrOHOMeTpHcKe T8tJKe Kp03 CB8KH nOJIHfOHH BJI3K pasyaaao
anCUHCe CBHX nOJIHfOHHX T81J8K8 na H lJBOpHe H 38BpllI888MO pa­
xyaatse ua npyro] TPHfOHOMeTpHCKOj T8tJKH.

Ilonpasxe 3a opnaaarae paanaxe H opnauare aa cee
OOJIHfOHe T8tJKe na H 38 lJBOpHy pasyaaxo nornyao aa CJIHtJ8II
aattH11, Kao u nonpaaKe 3a ancu11cHe paaJIHKe u ancu0ce.
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Orcrynaisa fy H f'y y npBOM H npyro s nonHrbliOM 8/1111<y
onpehyjy ce no ct>opMynaMa (16)

Hopaaaae jenaasaae 38 nonpasxe Opt{HH8THHM p83JIHK8M8
L1y' na je.nHHHUY .ny»rnee noaaroue crpaae čahe:

A1 (l)y + B1 (2)y = /'y
B1 (l)y + B2 (2)y =/"y •

(26)

T. j. nornyao cJIHtJHe je.zi;ttalfHHHMa (25) H rne cy A1 B1 u B2 nor­
nyao acre KOJIHtJHHe, Koje yaase 0 y [enaasaae (25). Ilonpasxe
3a opnauarue pa3JIHKe 6 y' pasy aajy ce no cne.zi;ehHM ct>opMynaMa,
Koje· cy nornyao CJIHtJHe ca ct>opMynaMa (22)

"~ = d1 (1)y v~2 = d1~ (2)y ()~ = d6 (1)y + d6 (2)y
"~ = d2 (l)y ()~,3 = d13 (2)y ()~ = d7 (IJy + d7 (2)y
v! = d3 (1)y v~4 = d14 (2}y vt = d~ (l)y -i- d8 (2)y
v; = d4 (1)y v~5 = d15 (2}y v~ = d9 ( l)y, d9 (2)y
u~= d5 (1}y v;.0= d10(1)y T d10(2}y
' '-,_v~1=d11(1)y+d,1(2)y

(27)

2. Patty1ta1be xoopounaiaa ječne «eopne iilattKe y «ojoi ce caciilajy
tteili,upu iiOIZUZOHa enaxa.

a) oape&ueafbe uoapoeaia 3a eeese u npenosou: yenoee.
npeTnOCT8BHMO, na HM8MO nare serapa TPl'ffOHOMeTpHjCKe

T8'1Ke Ta, Tb, 7 C H Tđ (cnHK8 2) OA KOjHX HAY serapa noaaroaa
aaaxa, KOjH ce cacrajy y [enao] 11sopeoj TS'IKH Tm.

3a csaxy rparoaoaerpajcxy TatJKY nare cy xoopnaaare,
a oc0M rora nara cy H earu6H Va Vb Vc u Vct OJJ: ztarax TPH •
roHOMeTpHjCKHX aa cycenne rparoaoaerpajcxe T8'1Ke HJIH o­
čparao.

Y no.11HrOHHM BJI8UHM8 H3Mepeee cy CBe nozraroae crpaue
d1 d2 d3 d4 dr, ... d21 H CBH Be3HH H npeaoaaa yrnos11l31 p2 !38 p4 .... p24,

3a aesae H npeao sae yrnoae ~ oaor npaaepa nocroje TPH
ee3aBHCHa ycnosa

(vc + n111) - (v, + [!3]1) = O
(vc + n211) - (vb + [Pb) = O
(Vc + n3n) - (vd + [!3)3) = O

. (34)

rne cy: ll1 - 6poj Be3HHX H npeJIOMHHX yr.110B8 y npBOM nOJIH­
roHOM anaxy OA TpHrOHOMeTpHjcKe T8'1Ke T2 npexo lJBOpHe T8lJKt!
T m .zi;a TplffOHOMeTpHjCKe TatJKe T c; n2 - 6poj ae3HHX H npe­
JIOMHHX yrnosa y JipyroM nOJIHfOHOM BJI8KY O,!J; TpHrOHOMeTpHj
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CKe rasxe n npexo rasse Tm ao rparoauaerpajcxe T3tJKe 7 C ; na
- 6poj ee3HHX H npeJJ0MHHX yrnoea y rpeheu nonaroaoa anaxy,
on rparoaoxerpajcee rat1Ke Tct npexo ssopae ra-nce T« no rparo­
HOMerpejcKe T3tJKe Te.

AKO y je,nuatJHHe (34) yepCTHM0 nare Har116e Va Vb Vc Vct H
H3Mepeae seaae 11 npenoaue yraose ysex c necae crpaae jenaa­
tJ11ua .no6HjeMo oncrynan,a f'P /"13 f"'P T. j.

(Vc + n1 n) - (va + [13]) =/'P
(Vc + n2 n) - (vb + [p]) = /''P
(Vc + n3 rr) - (Vct = [13]) = f'"P;

. (35)

Y nocne,nful!M je.l{H3tJHH3M3 C3MO yrJJOBH p cy H3Mepeue

KOJIHlJHHe; a OCTaJie KOJIHtJHHe cy <lJHl<CHe, H 33TO, 1{3 6H CMO no­
HHUJTffJIH oncrynarsa f'P f"P f'"P H 33.l{0B0JbHJJH je.l{HatJHHe (34),
rpa>I<HMO nonpasxe 3a sesae H npeaoaue yrnoee p1 p2 P~ .... p

24
.

Y npso] je.n.uatJHHH (35) je

[~]1=P1+l32+Pa+P,l+P5+P6+~7+Ps+l39+131o+P11+1312
y npyroj

[13]2=Prn+P14+P15+~16+~17+~7+Ps+l39+P1o+P11+~12 . (36)
y rpeho]

[Pla=l31s+l319+1320+~21+1322+P2a+P24+137+13s+Po+
P1o+l311+1312

On [enaasaua (35), 110 1<ojHMa ce onpehyjy oncrynarsa npe­
na3HMO 11pe1<0 [enaaxaae (36) ua caeaehe ycaosae j~AH3tJHHe

3a I noaarou (131)+(P2)+(Pa)+(P!)+(P5)+(Pu)+
(P7)+(13s)+(~o)+(~1o)+(P11)+(P12) /'P

3a II nonaro a (~13)+Cl3u)+rp15)+(13LG)+(~n)+ . (37)
(P7 )+(Ps)+(l3o)+CP1o)+(P11)+(P12)=f"P

3a Ili II0JIHf0H (P18)+(P1o)+(P2o)+(P21)+{1322)+
CP2a)+(l3~,l)+(P1)+~l3s)+(~9}+ (131o)+(P11)+(P12) j' "P

• rne cy 131p2~3 ... l324 nonpasxe Ka o.nroeapajyhHM Be3HHM H npe­
JIOMHHM yrnosaaa.

Caa cy Be3HH H npeJJ0MHH yraosa MepeeH ca HCT0M rax­
H0UJhy, H 33TO y HCTOM BJJaKy CB3KH yrao MOpa J{06HTH HCTY
nonpasxy. O3HatJHMO ca (1) nonpaexy, xojy rpeča J{0J{aBH csaxoa
yrny npaor nozraroaa na 6u CM0 38.l{0B0JbHJJH ycaos npaor no­
aaroaa (npea je.l{HatJ11ua (34) H (37)). Ca (2) oauatJHMO nonpae1<y,
Kojy rpe6a J{0.l{3TH CB3KOM yrny .npyror II0JJHroHa, .na 6H CMO
33,n0B0JbHJJH ycnoe Apyror II0JIHf0Ha (.npyra je.l{H3tJHH3 (34) H
(37)). Ca (3) 03H3tJHMO nonpae1<y' Kojy rpe6a .no.u,aTH CB3K0M



148

yrny rpeher noaaroaš .n:a 6H CMO aa.a.oaoJbHJilf ycaos rpeher
nonaroaa (rpeha je.n.na'IHHa (34) u (37)).

3ua•rn, CB3KH yr ao, Koju yna3H C3MO y npsa IlOJIHfOH, JI.O·
ouje nonpasxy (l); CB3KH yrao, l<OjH ynasa C3MO y npyra UOJIHfOH,
nočaja nonpasxy (2); csaxa yrao Koju yaasa caao y rpeha no­
nHrou, .a.o6u e norrpasxy (3); a caaxa yrao, KOjH yaasa u y npaa
H y npyra H y rpeha Il0,1HfOH, ztcčaje nonpasxy (1) + (2) +
(3), T. j. 33 aaui npaxep je

(P1)=(P2)=(Pa)=W4)=(!3s)=(l3o)=( J)
<P1 s)=< Pu)=(P1 s)+ (!316)=( P11 )=(2)
<P1s)=(819)=(!320)=(!321)=(P22)=(!323)=(P2J=(3)
(P1)=(Ps)=(P9)=(~10)=( Pu)=( !312)=( I )+(2)+(3)

. (38)

3aMeHHBlllH y je.a.Ha•rnuaMa (37) cae norrpasxe (~) sa [enaa­
•rnue (38) JJ.o6ujeMo

12 (1) + 6 (2) + 6 (3) = fP
6 (1) + 11 (2) + 6 (3) = f"P . . . (40)
6 (1) + 6 (2) + t3 (3) = /"'P

AKO nocnemse jenaanaae aanameuo y onurreu očnaxy,
Jl06HjeMO

A1 (1) + BI (2) + B1 (3) = f'P
B1 (l) + B2 (2) + B1 (3) = /"P . . . (41)
B1 )I) + B1 (2) + C3 (3) = f"'P

rne cy: A1 - opQj csax seaaax u npenoxnax yraoaa, Koju yaase
y npsa nOJIHOH; B2 - 6poj CBHX ee3HHX H npeJIOMHHX yraosa,
KOjH yna3e y npyra noJIHfOH; C3 - 6poj CBHX Be3HHX H npe­
JIOMHHX yrnoea, KOjH yaase y rpeha noanrou; B2 - 6poj ee3HHX
u npeaoauax yraoaa, Koju acroapeaeuo yaase y npaa, npyra u
rpeha noaarou, Peuraaura [enaasaae (41) 3a paxyaatse nonpasaxa
(1) (2) H (3) .a.o6ujeMo caenehe <popMyne:

fP (B
2

C
8

-B/)+f"P (B1-C
3

) B1+f'"P (B
1

-B
2

) B1
(l) A1 B

2

C
8

-Bi3 (A
1

+B
2

+C
8

-2 B1)

/'P (B1-Ca) B1+f'P (A1 Ca-B1i)+f"'P (B1-A1) B1(2) !'.-!.......-''---!c-----+-=-=-~~-=---;-=.-----=--=-.-c---:=;-"----:~F--....:__~ (4 2)
A1 B2 C8-B11 tA1+B2+C8-2 B1)

(3) =j'p (B1-B2) B1+f"P ~B1-A1) B1+f'"P (A1 B2-B/)
A1 B2 C3- B 1 (A1 +s2+c3-2 B1)

lle<pHHHTHBHY nonpasxy aa csaxa aesua H np JIOMHH yrao
aspasyaaao no qiopMyJJaMa (38).

6) Oope&uoa1be aoupaeaxa Ja tcoopčuuaiiine pa3AUKe 6 x'
u b. y'. KaJJ. noxohy nonpaeJbeHHX eeaHHX u npenOMHHX yrnosa
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H3pa~yttaMo HarHoe nonHrOHHX ctpa"a y CBHMa enaUHMa, OH.na
Ha ocuoey OBHX Har06a H .ny)l(HHa OOJlHfOH~X CTpaua paqyHaMo
KOOPJVIH8THe paaas xe L\ x' H 6 y' y CB8KOM BJJaKy.

3a Koop.n;HHBHTHe paaaaxe y caaxoa noanroay nocroje cae ·
.ztelrn ycaosa :

Y npeoM noJIHrouy:

( X c - X a ) - [6 x']1 = O
( y C - y a) - [6 y']1 = o

y .ApyroM OOJIHfOHy:

( X c - X b ) - [L x']2 = O
( y c - y b ) - [,6_ y'J2 = 0 . (43)

Y TpeheM nonurotty:

( X c - X d ) - [6 x']8 = O
( y C - y (I) - [6 y']s = o . (43)

Crsapao, xan y je.nttagHffe (43) yepCTHMO uspauyaare KO•
opnaaarue pasaaxe 6 x' H 6 y', osna nočajeuo cne.n;ehe [enaa­
tJHHe no Koju Ma pasynaeo oncrynau,a f~ f~ J:' H J; 1; f;',

Y npBOM noaaroay : •

( X c - X a) - [6 x']1 = f~
( y C - y a) - [6 Y'l1 =/~

Y .n;pyroM nonHrouy:

( x, - xb ) - [6 x'J2 = f~
( Yc - Yb) - [6 Y1]2=/~

Y TpeheM nonHroHy:

( x, - xd ) - [6 x']3-= 1:­
( Yc - Yd ) - [6 y'Ja =I;'

. . (44)

. (44)

. . . . (44)

Cana 3a CBaKy KOOpJJ;HH8THY pa3JJHkY 6 x' H 6 y' rpa>ICl!MO
uonpasxy noaohy KOjHx orxnarsaao oncrynau.a f~/~J:1/~f~lt H
aanoaozsaeaao ycaose (43).

AKo npHMeHHMO HCTe npauuane Kao H 3a 11eopHy TatJKY,
y Kojoj ce cacrajy TPH nonaroua enaKa, ouna .no6ajeMo 3a aaur
cnysa] caenehe TPH ycaosae jeaaanaae:

v' + (12 ~- v3 ..L (J-1 ..i.. ,} + "e --1-. "7 + v~ + "9 + (Jto _1,11 = /
,_~X X X X X X 1 X:\ l

V11 .J... vl3 +vi• -vi• _1,b +"; + 08 +09 --1-.,,10..J...0tt =/·,· ( '")
J X X X "< X ;l X X I X -i.J

016 _0t7 + "18 ..... v'~ ...i... v20...., 0·11 _ o"- v 1 10i, .1..09 ..i.. 1,,o+ v'' =,·~
X

1
'\ ' X "t; , :,..J \ l. , , :< ,
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rne cy v!: v! v~1 nonpasxe onroaapajyhaa anCllHCHHM p33JIHKaMa
L1 x'1 .d x'2 •.•LI x'21°

AKO 03H3llHMO ca (l)x) ncnpaaxy, xojy rpeča .a.o.naTH CB3KOj
ancuacaoj pa3JIHllH npsor noaaroua ua je.nHHHllY .ny»rnue 110JIH­
rose crpaae; ca (2)x H ca (3)x nonpasxe, Koje rpeča .nOAaTH
csaxoj anC{lHCHOj pa3JIHllH aa [enaaauy ,11y>fnrne npyror H rpeher
OOJIHfOHa OH.llB npeMa CJIHllH 2 ,ll06HjeMO

u~= di (1)x
"i= d2 Olx
"~ = d~ (1 )X
c,; = d4(1;~
D~ = d~ ( I lx

v~6 = d15(3)x
D~

7 = d11 (3)ic
D~s = d1s(3)x
v;9 = d19 (3)x
u2~ = d20 ( 3)x
u;t = d?.I (3)x

(46)
c,~ == d6 (ih + db (2)x + da (3]x
u~ = d; (1), + d, (2)1 + d1 (3)x
v~ = d8 u), + ds (2):i: +ds /3)x
Cli = d9 (1)x + d9 (2)1 + d9 (3)x
v~0 = d10'1h ...1.. d10(2)1 + dio(3)x '
1•;1 = d110lx + d1d2h + d11(3)x

AKO y je,nHallHHe (45) yapCTHMO spe,nHOCTH 33 nojenaae V
as [enaaxana (46) OH.ll3 ;n:o6HjeMO CJie,nehe HOpM3JIHe jenaasaae:

A1 (l)x + B1 (2)x + B1 (3)x = /'x
B1 (l)x + B2 (2)x + B1 (3}x = r, (47)
Al (I), + B1 (2)x + C3 (3)x = /'"x

rae cy A1 sčap .ny)l(1-1Ha CBHX nOJIHroHCKHX crpaaa, Koje ynase
y npaa noaaroa; B2 - 3611p ,ny)l(11Ha csax noJI11r0u11x crpaaa,
Koje yaase y npyra nOJIHfOH; {\ - 36Hp JI.Y)l(HHa CBHX OOJIH·
roaax crpaaa, Koje yaase y rpeha nOJHlfOH; B1 - 3611p 11.Y>KHHa
OOJllffOHHX crpaaa Koje HCTOBpeMeHO yaase y npaa, npyra lf

rpeha noaarou;

3ttatrn na je 3a CJIHKY 2

A1==d1+ d2+da+d"'+d5+d6+d1+ds+d9+d10+d11

B2=d12+d1a+d14+dn+ds+d,+ds+d9+d1o+d11 (48)
Cs-===d1a+d1,+d1s+d19+d2o+a21+d5+d1+da+d9+d1o+d11
B1=d6+d1+d8+d0+d10+d11

113 peureisa je.nHallHHa (47), 3a pasyaaise nonpaaaxa ( 1 )x,
(2)x HH (3)x nočajeao caenehe jeJJ.H8llHHe
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/'x (B2C3--8I) + F'« (B1-C3) BJ T I":« (B1-B,) B1

(l)x = A3R2C3 - B/ (A1 + B2 + C3 - 281)

f'x (B
1
-C

3
) B

1
+ f"x (A1Ca-B~) + /'"x (B1-A

3

) B1

(
2
)x = A1B2C3 - B/ (A1 + B2 + C8 - 2B1)

r. (81-B2) B1 + r', (B1-A1) B1 + r-, (A1B2-~)
(
3
)x = A1B2C8 - B/ (A1 + B2 + C3 - 2B

1
)

3Hajylrn BeJlH'IHHe (l)x (2)x H (3)x nonpasxe v, 38 opna­
HaTHe pasnaxe ztočajeao no q>opMyJ1aMa (46)

3Ha'lH npH onpehaaaisy nonpasaxa 3a nojenaae ancuacae
p83JIHKe nocTynaMO Ha CJle.D.ehH Ha'IHH:

1) Iloxohy aspavyaarax, ca nonpaaa.eaax Be3HHM H npe­
JIOMHHM yrJIOBHMa H8rH6a H .ny»<HH8 noaarouax CTp8H8 pasyaaao
KOOp.D,HH8THe p83JlHKe y CB8KOM nOJIHfOHY

2) no q>opMyJlaMa (44) onpehyjeuo y CBaKOM noaarouy
oacrynas,a f~f~ H /~'

3) Crsapaxo HOpMaJIHe je.D,H8lJHHe (47)
4) Onpehyje sro nonpasxe (l)x •(2)x H (3)x no 00p8Cl..(HM8 (48)
5) Pasyuaao nonpaaxe Vx no očpacuaaa (46)
6) llo.naswH 3a caaxy cneuacay pa3JIHKY ,6.x' onrosapajyhy

nonpaaxy Vx .D.06Hjt:Mo nonpaszseay ancuacay pa3JIHKY .c,.x
7) Ca nonpaezseaaa ancl..(HCHHM pa3JlHK8M8 .6.X', nosee on

TpHroHOMeTpHjCI<e T8tJKe Kp03 CB8KH n0/IHfOHH BJl8K pasyaaao
ancuace CBl".IX n0JIHf0HHX T8lJ8Ka na H lJB0pHe H 38BpW8B8MO
pasyaarse aa npyro] TpHroH0MeTpHjCKOj T8'll..(H,

nonpaaKe aa op.D,HHaTae pa3JIHKe o.D.peljyjy ce noTnyHo ea
CJllilJ8H H8'IHH H nornyao no CJllilJHHM q>opMyJiaMa.

- Hacrasahe ce -

Geom. Bruno Ungarov

Hatastar u rani.Joj pokrajini DahnaciJi

Katastar koji je osnova za tačno i pravedno razrezivanje
poreza nije staroga datuma; njegovi prvi počeci datiraju iz 17. sto­
ljeća. U to vrijeme glasoviti engleski naučenjak Locke (1632-
1704) govori o zemljarini kao glavnom i osnovnom porezu, te
engleski imperij već god. 1692 zavodi na svojoj teritoriji katastar


