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München – Sharjah – Beirut – Lissabon

– Paris – Bukarest – Riyadh – Muscat –

Dakar – Conakry

»27 Jahre Erfahrung in 55 Ländern«
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Abteilung

Geobasisdaten/Photogrammetrie
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Terraplan-3D

Von der Signalisierung bis zur Planung

Terraplan-3D ist ein Ingenieurbüro für

Photogrammetrie – Vermessung

y,5 *$5$17,(5(1 )$&+/,&+ .203(7(17( k1*(O
1,(85/(,6781* )@5 ',( d(5(,&+(\

R d,/'9@*( A 0,7 .,1(0$7,6&+(0 iru
R n8)7%,/'$86:(5781*Bk17(535(7$7,21
R Uf f,*,7$/( u7$'7O 81' i(/>1'(02'(//(
R d,/'9(5$5%(,781*
R c5&+,7(.785Or+272*5$00(75,(
R f(1.0$/39(*(Bw0:(/76&+87=
R k1*(1,(859(50(6681*
R ikuOv(&+12/2*,(
R m$572*5$3+,(

f85&+ c1:(1'81* 1(8(67(5 j$5'O 81'
u2)7:$5( .?11(1 :,5 816(5(1 m81'(1 237,O
0$/( r/$181*6817(5/$*(1 /,()(51P
h@5x(5.(+561(7=3/$1(5N u7$'7(17:,&./(5N

f(321,(%(75(,%(5N y$66(5:,576&+$)7/(5N w0O
:(/76&+@7=(5 8P $P (567(//(1 :,5 $86 '(1
fjoI6 $8&+ UOf x,68$/,6,(581*(1N ',( '(1
d(67$1' 81' ',( r/$181*6.20321(17(1 *(O
0(,16$0 =(,*(1P
w16(5 |,(/ ,67 (6N 1(8( c8)*$%(1*(%,(7(

2'(5x(5%(66(581* '(5 %(67(+(1'(1 =8 (5O$5O
%(,7(1N '$0,7 '$6 k1*(1,(85:(6(1 =86$0O
0(1 0,7 '(5 .$8)0>11,6&+(1 u(,7( .21O
6758.7,9 %/(,%7P

v(55$3/$1OUf
d,/'9@*( 6 f,*,7$/( i(/>1'( o2'(//(
x(50(6681*(1
i>571(5675$66( VW
fOZR[[T o@1&+(1
v(/P\ RZ[BYWXWRX
h$;\ RZ[BYW[WWWX
gOo$,/\ 25,&(y7(55$3/$1U'P'(
k17(51(7\ +773\BB:::P7(55$3/$1U'P'(

UQU o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. V?QOOS



TopoSys GmbH

u(,7 S[[X (17:,&.(/7 81' %(75(,%7 v232u<6
(,*(1( n$6(56&$11(5Ou<67(0( =85 .81'(1O
63(=,76&+(1 c.48,6,7,21 921 +2&+*(1$8(1
',*,7$/(1 i(/>1'(02'(//(1 81' 921 +2&+
$8)*(/?67(1 tidBekt 758( q57+2%,/'(51P
f$6 u(16256<67(0 NNh$/&21 kkDD %$6,(57 $8)

(,1(0 h$6(5.21=(37 81' 1,&+7 $8) u3,(*(/O
7(&+12/2*,( =85 n$6(5675$+/O$%/(1.81*P f$O
'85&+ ,67 h$/&21 kk :(6(17/,&+ =89(5/>66,*(5N
(5)25'(57 =P dP .(,1( m$/,%5,(581* 81' ',(
0,77(/6 h$/&21 $8)*(1200(1(1 f$7(1 6,1'
',( *(1$867(1 81' =89(5/>66,*67(1N ',( '(5O
=(,7 $0 y(/70$5.7 9(5)@*%$5 6,1'P
f,( +2+( o(66',&+7( '(6 u<67(06N %(67(O

+(1' $86 @%(5/$33(1'(1 g,1=(/0(6681*(1N

(5/$8%7 (6N %(621'(56 '(7$,/5(,&+( 81' *(O
1$8( j?+(102'(//( =8 (567(//(1P u,( (,*1(1
6,&+ '$+(5 $8&+ )@5 c1:(1'81*6)>//(N ',(
%,6+(5 12&+ 1,&+7 0,77(/6 cnu %(',(17 :(5O
'(1 .2117(1N :,( =P dP d58&+.$17(1(50,77O
/81* 81' +<'5$8/,6&+( u,08/$7,21(1P
f(5 ,17(*5,(57( |(,/(16&$11(5 (5/$8%7 ',(

3$5$//(/(c8)1$+0( 921 tid 81' ekt d,/O
'(51P f$'85&+ ,67 (,1( (5,=,(17( r52'8.7,21
921 v58(Oq57+2%,/'(51 0?*/,&+P
c1:(1'81*6*(%,(7( 5(,&+(1 921 '(5m@6O

7(19(50(6681*N '(5 g567(//81* 921 Uf
u7$'702'(//(1 %,6 +,1 =85 x(50(6681* 921
n(,781*6.255,'25(1 9,$ j(/,.237(5P
v232u<6 %,(7(7 6(/%67 ',(f$7(1$.48,6( $1

81' $5%(,7(7 =86>7=/,&+ 0,7 $86*(68&+7(1
r$571(5 )@5 63(=,76&+( o>5.7( =86$00(1N
:,( =P dP 0,7 g8526(16( )@5 q67(8523$ 2'(5
u2',3/$1 )@5 d(1(/8;P

v232u<6 v232*5$3+,6&+( u<67(0'$7(1
q%(5( u7(*:,(6(1 TXN ZZVRR d,%(5$&+
v(/P\ 1V[ JRKYUWSBV YV RTOR
h$;P\ 1V[ JRKYUWSBV YV RTOUS

UQVj/20/2!4)6% l)4',)%$%2 $%2 cfoe > e)2-%.



j/20/2!4)6% l)4',)%$%2 $%2 cfoe > a%(<2$%.?h.34)454%

Bayerisches
Landesvermessungsamt
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Landesamt für

Flurneuordnung und

Landentwicklung
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Fachhochschule Bochum
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c1:(1'81* ,1 '(1 9(56&+,('(1(1 |:(,*(1
'(5 y,66(16&+$)7N m8167 81' v(&+1,. %(,O
75$*(1 81' g5)$+581*(1 $867$86&+(1P

f,( i(6(//6&+$)7 9(5)2/*7 $866&+/,(M/,&+
81' 810,77(/%$5 *(0(,11@7=,*( |:(&.( ,0
u,11( '(6 c%6&+1,776 `u7(8(5%(*@167,*7(
|:(&.(^ '(5 c%*$%(125'181*P u,( ,67
6(/%67/26 7>7,* 81' (5675(%7 .(,1(5/(, i(O
:,11P

f,(o,77(/ '(5i(6(//6&+$)7 '@5)(1 185 )@5
',( 6$7=81*60>M,*(1 |:(&.( 9(5:(1'(7
:(5'(1P f,( o,7*/,('(5 (5+$/7(1 .(,1( |8O
:(1'81*(1 $86 '(1 o,77(/1 '(5 i(6(//O
6&+$)7P g6 '$5) .(,1( r(5621 '85&+ c86*$O
%(1N ',( '(0 |:(&. '(5 i(6(//6&+$)7 )5(0'
6,1'N 2'(5 '85&+ 819(5+>/71,60>M,* +2+(
x(5*@781*(1 %(*@167,*7 :(5'(1P

kk
o,77(/ =80 g55(,&+(1 '(6
i(6(//6&+$)76=:(&.(6

# U
f(5 |:(&. '(5 i(6(//6&+$)7 62// (55(,&+7
:(5'(1 '85&+\
$K v$*81*(1 81' u,7=81*(1]
%K c%+$/7(1 921 )$&+:,66(16&+$)7/,&+(1

81' $8)./>5(1'(1 x2575>*(1]
&K g,15,&+781* 81' w17(567@7=81* 921

)$&+63(=,76&+(1 c5%(,76.5(,6(1]
'K w17(567@7=81* 921 )$&+5(/(9$17(1 x(5O

$167$/781*(1]

(K j(5$86*$%( (,1(5 |(,76&+5,)7 0,7 h$&+O
$8)6>7=(1N d(5,&+7(1N u&+5,)778061$&+O
5,&+7(1 81' o,77(,/81*(1 '(5 i(6(//O
6&+$)7 62:,( $1'(5(5 x(5?5(17/,&+81*(1]

)K c867$86&+ 921 f58&.6&+5,)7(1 81' o,7O
7(,/81*(10,7 $1'(5(1 :,66(16&+$)7/,&+(1
i(6(//6&+$)7(1]

*K c15(*81*(1 =85 h?5'(581* '(5 c86%,/O
'81* $1 '(1 :,66(16&+$)7/,&+(1 81'
7(&+1,6&+(1 c86%,/'81*667>77(1]

+K m25325$7,9( o,7*/,('6&+$)7 ,1 h$&+25O
*$1,6$7,21(1P

kkk
o,7*/,('6&+$)7

# V
f,(o,7*/,('(5 6,1' (17:('(5 g,1=(/0,7*/,(O
'(5 2'(5 .25325$7,9( o,7*/,('(5P
o,7*/,(' .?11(1 $//( 92//->+5,*(1 k17(O

5(66(17(1N h$&+/(87( 81' h5(81'( '(5 r+2O
72*5$00(75,(N '(5 h(51(5.81'81* 81' '(6
i(2,1)250$7,216:(6(16 62:,( .25325$7,9(
t(&+763(5621(1 :(5'(1P
y(5 o,7*/,(' :(5'(1 :,//N +$7 6(,1( c8)O

1$+0( 6&+5,)7/,&+ =8 %($175$*(1P �%(5 ',(
c8)1$+0( (176&+(,'(7 '(5x2567$1'N '(5 6(,O
1(1 d(6&+/866 '(0 c175$*67(//(5 %(.$117
*,%7P f(5 x2567$1' ,67 1,&+7 9(539,&+7(7N
i5@1'( )@5 6(,1( g176&+(,'81* %(.$117 =8
*(%(1P d(, (,1(0 o,7*/,('N '$6 0,7 6(,1(1
|$+/81*69(539,&+781*(1 />1*(5 $/6 (,1 l$+5
,0t@&.67$1' ,67N 58+(1 ',(x(539,&+781*(1
'(5 i(6(//6&+$)7P
r(56?1/,&+.(,7(1N ',( 6,&+ %(621'(5( x(5O

',(167( 80 ',( r+272*5$00(75,(N ',( h(51O
(5.81'81* 81' '$6 i(2,1)250$7,216:(6(1
2'(5 80 ',( i(6(//6&+$)7 (5:25%(1 +$%(1N
.?11(1 $8) d(6&+/866 (,1(5 o,7*/,('(59(5O
6$00/81* '85&+ '(1 r5>6,'(17(1 '(5 i(O
6(//6&+$)7 =8 g+5(10,7*/,('(51 (51$117 :(5O
'(1P f(5 d(6&+/866 ,67 0,7 0,1'(67(16f5(,O
9,(57(/0(+5+(,7 '(5 %(, '(5 o,7*/,('(59(5O
6$00/81* $1:(6(1'(1 o,7*/,('(5 =8 )$6O
6(1P g+5(10,7*/,('(5 *(1,(M(1 6>07/,&+(
o,7*/,('65(&+7(N 6,1' -('2&+ 921 '(5 d(,O
75$*639,&+7 %()5(,7P
h(51(5 .$11 ',( o,7*/,('(59(56$00/81*

(,1(1 g+5(135>6,'(17(1 '(5i(6(//6&+$)7 (5O
1(11(1P
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g,1=(/1( r(56?1/,&+.(,7(1N $8) '(5(1 |8O
*(+?5,*.(,7 =85 i(6(//6&+$)7 y(57 *(/(*7
:,5'N .?11(1 920 x2567$1' 80 c11$+0(
'(5o,7*/,('6&+$)7 *(%(7(1 :(5'(1P u,( :(5O
'(1 %(, ,+5(5 |867,0081* o,7*/,(' '(5 i(O
6(//6&+$)7 81' 6,1' 921 '(5 d(,75$*639,&+7
%()5(,7P
g,1=(/0,7*/,('(5N :(/&+( $/6 (,10$/,*(1

d(,75$* 0,1'(67(16 '$6 h@1)81'=:$1=,*)$O
&+( '(6 =85=(,7 '(5 |$+/81* )@5 g,1=(/0,7O
*/,('(5 )(67*(6(7=7(1 92//(1 l$+5(6%(,75$*(6
67,)7(1N *(/7(1 $/6 h?5'(5(5 '(5i(6(//6&+$)7P
u,( *(1,(M(1 $//( o,7*/,('65(&+7(N 6,1' -(O
'2&+ 921 :(,7(5(1 d(,75$*6=$+/81*(1 %(O
)5(,7P

# W
f,( o,7*/,('6&+$)7 (5/,6&+7 %(, )5(,:,//,*(0
c8675,77P f,(6(5 0866 '(0 r5>6,'(17(1 '(5
i(6(//6&+$)7 6&+5,)7/,&+ (5./>57 :(5'(1 81'
,67 185 =80c%/$8) (,1(6m$/(1'(5-$+5(6 =8O
/>66,*P
f,( o,7*/,('6&+$)7 (5/,6&+7 '85&+ c86O

6&+/866P g,1 o,7*/,(' .$11 921 '(5 i(6(//O
6&+$)7 $86*(6&+/266(1 :(5'(1N :(11 (6
'85&+ 6(,1 x(5+$/7(1 '$6 c16(+(1 '(5 i(O
6(//6&+$)7 6&+>',*7 2'(5 ,+5(1 k17(5(66(1 (17O
*(*(1$5%(,7(7P f(0 c86=86&+/,(M(1'(1 ,67
%()5,67(7( i(/(*(1+(,7 =85 u7(//81*1$+0(
*(*(%(1P f(5 c866&+/866 (5)2/*7 '85&+ d(O
6&+/866 '(6x2567$1'(6N'(5 921 '(5 1>&+67(1
o,7*/,('(59(56$00/81* %(67>7,*7 :(5'(1
0866P d,6 '$+,1 ,67 '(5 c866&+/866 %(',1*7
:,5.6$0P
f,( o,7*/,('6&+$)7 (5/,6&+7 '85&+ u75(,O

&+81* $86 '(1 n,67(1 '(5 i(6(//6&+$)7P f,(
u75(,&+81* .$11 '85&+ '(1 x2567$1' '(5
i(6(//6&+$)7 (5)2/*(1N :(11 '$6 o,7*/,('
=:(, l$+5( +,1'85&+ 7527= 0(+5)$&+(5o$+O
181* 6(,1(1|$+/81*69(539,&+781*(1:('(5
*(1@*7N 12&+ (,1(1 %(*5@1'(7(1 c175$* $8)
u781'81* 2'(5 j(5$%6(7=81* 6(,1(5 x(5O
39,&+781*(1 (,1*(5(,&+7 +$7P k1 %(*5@1'(7(1
h>//(1 .$11 '(5 r5>6,'(17 '(1 y,('(5(,1O
75,77 ,1 ',( i(6(//6&+$)7 *(1(+0,*(1P
o,7 c8675,77N c866&+/866 2'(5 u75(,&+81*

(5/,6&+7 -('(5 c16358&+ $86 '(5 o,7*/,('O
6&+$)7N ,16%(621'(5( -('(6 t(&+7 $8) '$6
x(50?*(1 '(5i(6(//6&+$)7N '$*(*(1 (5/,6&+7
1,&+7 ',( x(539,&+781* =85 |$+/81* 5@&.O
67>1',*(5 d(,75>*(P

kx
o,7*/,('6%(,75$*

# X
f,(o,7*/,('6%(,75>*( 6,1' %(67,007 =85d(O
675(,781* '(5 m267(1N ',( $86 '(5 v>7,*.(,7
'(5 i(6(//6&+$)7 *(0>M # U 81' $86 '(5 i(O
6&+>)7625'181* (5:$&+6(1P
f,( j?+( '(5 d(,75>*( :,5' 921 '(5 o,7O

*/,('(59(56$00/81* )(67*(6(7=7P f(5 x25O
67$1' .$11 $8) %(*5@1'(7(1 c175$* d(,75>O
*( (50>M,*(1 2'(5 6781'(1P
f(5o,7*/,('6%(,75$* ,67 ,1 92//(5j?+( %,6

=80 c%/$8) '(6 (567(1 o21$76 $1 '(1
u&+$7=0(,67(5 =8 (175,&+7(1P

x
x2567$1'N i(6&+>)76)@+581*

# Y
f(5 x2567$1' '(5 i(6(//6&+$)7 %(67(+7 $86
R '(0 r5>6,'(17(1N
R '(0 x,=(35>6,'(17(1N
R '(0 u(.5(7>5N
R '(0 u&+$7=0(,67(5 81'
R '(0 j$8376&+5,)7/(,7(5 '(5 |(,76&+5,)7P
u,( 6,1'x2567$1' ,0 u,11( 921 # TX didP

f,(i(6(//6&+$)7 :,5' '85&+ =:(,o,7*/,('(5
'(6 x2567$1'6 9(575(7(1N '$5817(5 0866 6,&+
'(5 r5>6,'(17 2'(5 '(5 x,=(35>6,'(17 %(71O
'(1P f(5 r5>6,'(17 ,67 )@5 ',( f$8(5 6(,1(5
c076=(,7 =8*/(,&+ $8&+x(575(7(5 '(5i(6(//O
6&+$)7 %(, '(5 k17(51$7,21$/(1 i(6(//6&+$)7
)@5 r+272*5$00(75,( 81' h(51(5.81'81*P
g6 .?11(1 =:(, }07(5 ,1 (,1(5 r(5621

9(5(,1,*7 :(5'(1N 817(5 %(621'(5(1 w0O
67>1'(1 $8&+ 0(+5(5( }07(5P
p$&+ d('$5) .?11(1 d(,5>7( %(67(//7 :(5O

'(1P
f(5 r5>6,'(17 81' $8) 6(,1(1 x256&+/$*

'(5 x,=(35>6,'(17N '(5 u(.5(7>5N '(5 u&+$7=O
0(,67(5N '(5 j$8376&+5,)7/(,7(5 62:,( ',(
d(,5>7( :(5'(1 921 '(5 25'(17/,&+(1 o,7O
*/,('(59(56$00/81* *(:>+/7P y,5' :>+O
5(1' '(5 /$8)(1'(1 c076=(,7 ',( u7(//( (,1(6
x2567$1'60,7*/,('(6 )5(,N 62 +$7 '(5 r5>6,O
'(17 2'(5 '(5 x,=(35>6,'(17 6,( %,6 =85 o,7O
*/,('(59(56$00/81* 1(8 =8 %(6(7=(1P

# Z
h@5 ',( c076=(,7 '(6 x2567$1'(6 +$7 ',(
o,7*/,('(59(56$00/81* =:(, m$66(135@)(5
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62:,( (,1(1 2'(5 =:(, x(575(7(5 =8 %(67(//(1N
2+1( '(5(1 d(5,&+7 1,&+7 @%(5 ',( g17/$6O
781* '(6 x2567$1'(6 (176&+,('(1 :(5'(1
.$11P

# [
f(5 j$8376&+5,)7/(,7(5 .$11 =85 w17(567@7O
=81* 6(,1(5 c5%(,7 ,1 c%635$&+( 0,7 '(0
x2567$1' :(,7(5( u&+5,)7/(,7(5 +,1=8=,(+(1P

# SR
|85 w17(567@7=81* '(6 x2567$1'(6N ,16%(O
621'(5( =85 x25%(5(,781* 81' f85&+)@+O
581* 921 o,7*/,('(59(56$00/81*(1 81'
|86$00(1.@1)7(1 J# SY 81' SZKN .$11 '(5
r5>6,'(17 )@5 *5?M(5( ?57/,&+( d(5(,&+( q%O
0>11(5 (51(11(1P f,( q%0>11(5 .?11(1
,0 g,19(567>1'1,6 0,7 '(0 r5>6,'(17(1 -(O
:(,/6 (,1(1 u&+5,)7)@+5(5 (51(11(1 81' (5O
)25'(5/,&+(1)$//6 =85 w17(567@7=81* ,+5(5
c5%(,7 c866&+@66( $8)67(//(1P

# SS
h@5 ',( ,1 '(1 # Y %,6 SR *(1$117(1 u7(//(1
6,1' g,1=(/0,7*/,('(5 :>+/%$5P u,( 6,1' (+O
5(1$07/,&+ 7>7,*N (5+$/7(1 -('2&+ ,+5( d$5O
$86/$*(1 $86 '(5m$66( '(5i(6(//6&+$)7 9(5O
*@7(7P i5?M(5( c86*$%(1 6,1' '(0 x25O
67$1' 925+(5 $1=8=(,*(1 81' 921 ',(6(0 =8
*(1(+0,*(1P

# ST
f(5 r5>6,'(17 %(67,007 ',(i(6&+>)76(,17(,O
/81* '(6 x2567$1'(6 1$&+ c1+?5(1 '(5 @%O
5,*(1 x2567$1'60,7*/,('(5P x(575>*(N w5O
.81'(1 81' $1'(5( 5(&+769(5%,1'/,&+(
u&+5,)767@&.( :(5'(1 920 r5>6,'(17(1 2'(5
920x,=(35>6,'(17(1 *(=(,&+1(7P n$8)(1'(1
u&+5,)7:(&+6(/N '(1 (,1 x2567$1'60,7*/,('
*(0>M '(5 i(6&+>)76(,17(,/81* =8 )@+5(1
+$7N =(,&+1(7 (5 6(/%6767>1',*0,7 6(,1(0p$O
0(1P

u,7=81*(1 '(6 x2567$1'(6 :(5'(1 920
r5>6,'(17(1 2'(5N )$//6 ',(6(5 9(5+,1'(57 ,67N
920 x,=(35>6,'(17(1 (,1%(58)(1P h@5 ',(
d(6&+/866)$6681* *(/7(1 ',( d(67,0081*(1
@%(5 ',( o,7*/,('(59(56$00/81* (17635(O
&+(1'P �%(5 ',( u,7=81*(1 '(6 x2567$1'(6
,67 (,1( p,('(56&+5,)7 $1=8)(57,*(1 81' 920
r5>6,'(17(1 81' 920 u(.5(7>5 =8 817(5O
=(,&+1(1P

# SU
f(5 r5>6,'(17 (176&+(,'(7 @%(5 ',(c86*$%(
921 f58&.6&+5,)7(1P �%(5 *581'6>7=/,&+(
h5$*(1N',( ',(c86*$%( 921f58&.6&+5,)7(1
%(75(5(1N 6,1' 1$&+ o?*/,&+.(,7 $//( x25O
67$1'60,7*/,('(5 =8 +?5(1P
�%(5 ',( c86*$%( '(5 |(,76&+5,)7 %(O

6&+/,(M7 ',( o,7*/,('(59(56$00/81*P f,(
921 '(5 i(6(//6&+$)7 +(5$86*(*(%(1( |(,7O
6&+5,)7 62:,( $1'(5( f58&.6&+5,)7(1 :(5'(1
'(1 o,7*/,('(51 .267(1/26 @%(56$1'7 81'
=:$5 $8&+ .25325$7,9(1 o,7*/,('(51 185 ,1
-( (,1(0 u7@&.P y(/&+( f58&.6&+5,)7(1 '(1
o,7*/,('(51 =8*(+(1N ',( (50>M,*7(d(,75>*(
%(=$+/(1 J=PdP u78',(5(1'(KN %(67,007 '(5
x2567$1'P h@5 ',( n,()(581* =86>7=/,&+(5
u7@&.( %(67,007 '(5 x2567$1' '(1 r5(,6 '(5
f58&.6&+5,)7(1 921 h$// =8 h$//P

xk
o,7*/,('(59(56$00/81*

# SV
f,( 25'(17/,&+( o,7*/,('(59(56$00/81* ,67
(7:$ $//( =:(, l$+5(N 63>7(67(16 12&+ ,0
n$8)( '(6 '5,77(1 l$+5(6 6(,7 '(5 /(7=7(1 25O
'(17/,&+(1 o,7*/,('(59(56$00/81* (,1=8O
%(58)(1P f,( g,1%(58)81* (5)2/*7 '85&+ '(1
r5>6,'(17(1P c8M(5'(0 .$11 '(5 x2567$1'
$8M(525'(17/,&+( o,7*/,('(59(56$00/81O
*(1 (,1%(58)(1N :(11 ,+0 ',(6 127:(1',*
(56&+(,17P c8) c175$* 921 0,1'(67(16 SBSR
'(5 o,7*/,('(5 0866 '(5 x2567$1' (,1(
$8M(525'(17/,&+( o,7*/,('(59(56$00/81*
%,11(1 $&+7 y2&+(1 (,1%(58)(1P q57 81'
|(,7 62:,( v$*(625'181* (,1(5 o,7*/,('(5O
9(56$00/81* 6,1' 6>07/,&+(1 o,7*/,('(51
63>7(67(16 '5(,y2&+(1 925+(5 '85&+ %(621O
'(5( 6&+5,)7/,&+( g,1/$'81* 0,7=87(,/(1P
f,( v$*(625'181* '(5 25'(17/,&+(1 o,7O

*/,('(59(56$00/81* +$7 0,1'(67(16 )2/*(1O
'( r81.7( =8 (17+$/7(1\
SP i(6&+>)76%(5,&+7 '(6 x2567$1'(6N
TP i(6&+>)76%(5,&+7 '(6 u&+$7=0(,67(56N
UP d(5,&+7 '(5 m$66(135@)(5N
VP g17/$6781* '(6 x2567$1'(6N
WP y$+/ '(6 r5>6,'(17(1 81' '(5 @%5,*(1

o,7*/,('(5 '(6 x2567$1'(6N
XP y$+/ '(5 m$66(135@)(5P
c175>*(N ',( $8) (,1(5 o,7*/,('(59(5O

6$00/81* %(6352&+(1 :(5'(1 62//(1N 6,1'

USW o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. V?QOOS



'(0 r5>6,'(17(1 63>7(67(16 =:(, y2&+(1
925 '(0 x(56$00/81*67(50,1 6&+5,)7/,&+
0,7=87(,/(1P k1c861$+0()>//(1 .?11(1 9(5O
63>7(7 2'(5 :>+5(1' '(5 o,7*/,('(59(5O
6$00/81* *(67(//7( c175>*( ,0 g,19(5O
67>1'1,6 0,7 '(5 o,7*/,('(59(56$00/81*
%(5$7(1 :(5'(1P
c8M(5 '(1 *(1$117(1 r81.7(1 '(5 v$*(6O

25'181* %/(,%(1 '(5 g176&+(,'81* '(5 o,7O
*/,('(59(56$00/81* 925%(+$/7(1\
d(6&+/@66( @%(5
R j?+( '(5 d(,75>*(N
R u$7=81*6>1'(581*(1N
R y$+/ '(6 g+5(135>6,'(17(1 81' '(5 g+O
5(10,7*/,('(5N

R t,&+7/,1,(1 )@5 ',( |(,76&+5,)7 '(5 i(6(//O
6&+$)7N

R :,&+7,*( c1*(/(*(1+(,7(1N ',( '(1 d(O
67$1' '(5 i(6(//6&+$)7 %(5@+5(1P

# SW
l('( 25'181*60>M,* (,1%(58)(1( o,7*/,(O
'(59(56$00/81* ,67 %(6&+/866)>+,*P d(O
6&+/@66( :(5'(1 0,7 (,1)$&+(5 u7,00(1O
0(+5+(,7 *()$667N 0,7 c861$+0( 921 u$7O
=81*6>1'(581*(1 62:,( '(5 y$+/ '(6 g+O
5(135>6,'(17(181' '(5g+5(10,7*/,('(5N )@5
',( :(1,*67(16 (,1(o(+5+(,7 921 UBV '(5 $1O
:(6(1'(1 67,00%(5(&+7,*7(1o,7*/,('(5 1?O
7,* ,67P
f,( 67,00%(5(&+7,*7(1 .25325$7,9(1 81'

g,1=(/0,7*/,('(5 +$%(1 */(,&+(50$M(1 -(
(,1( u7,00(P d(, u7,00(1*/(,&++(,7 (17O
6&+(,'(7 '(5 r5>6,'(17P

# SX
f(5 r5>6,'(17 '(5 i(6(//6&+$)7 /(,7(7 ',(
o,7*/,('(59(56$00/81*P g5 .$11 :,&+7,*(
d(6&+/@66( 920 x2567$1' =8 (51(11(1'(1
c866&+@66(1 =85 x25%(5$781* @%(575$*(1
81' +$7 921 '(0 g5*(%1,6 ',(6(5 x25%(5(,O
781* '(1 o,7*/,('(51 925 2'(5 ,1 '(5 o,7O
*/,('(59(56$00/81* m(1171,6 =8 *(%(1P
y>+5(1' '(5 p(8:$+/ '(6 r5>6,'(17(1

@%(51,007 (,1 920 x2567$1' 925*(6&+/$*(O
1(6N 921 '(5 x(56$00/81* %(67>7,*7(6 o,7O
*/,(' ',( n(,781* '(5 y$+/+$1'/81*P
�%(5 '(1 x(5/$8) '(5 o,7*/,('(59(5O

6$00/81* +$7 '(5 u(.5(7>5 (,1( p,('(5O
6&+5,)7 $1=8)(57,*(1N ',( 921 ,+0 81' '(0
r5>6,'(17(1 =8 =(,&+1(1 ,67P i()$667( d(O
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