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Assistenzprofessur (Tenure Track)
für Erdbeobachtung und Umweltüberwachung

Die Assistenzprofessur befasst sichmit Verfahren der Erdbeobachtungmittels Satellitenfernerkundung,
mit Anwendungsschwerpunkten in den BereichenWasser und Landnutzung. Im Zentrum der Forschung
stehen Verarbeitung und Interpretation von optischen multi- und hyperspektralen Aufnahmen und von
Mikrowellenaufnahmen. In der Lehre beteiligt sich die Assistenzprofessur am Aufbau von Bachelor- und
Master-Kursen in Satellitenfernerkundung.
Kandidatinnen und Kandidaten haben sich neben einer universitären Hochschulausbildung mit
Doktorat in Geomatik oder einer benachbarten Disziplin über erfolgreiche Entwicklung und Anwendung
von Verfahren der Satellitenfernerkundung für die Umweltüberwachung sowie Erfahrung in der
Betreuung entsprechender Forschungsprojekte auszuweisen.
Assistenzprofessuren dienen der Förderung des wissenschaftlichen Nachwuchses. Sie werden auf vier
Jahre besetzt; eine Verlängerung um weitere zwei Jahre sowie eine Beförderung auf eine ausserordent-
liche Professur sind möglich.
Bewerbungen mit Lebenslauf, Publikationsliste und einem Verzeichnis der bearbeiteten Projekte sind
bis zum 31. Juli 2005 einzureichen beim Präsidenten der ETH Zürich, Prof. Dr. O. Kübler, ETH Zentrum,
CH-8092 Zürich. Im Bestreben, den Frauenanteil in Lehre und Forschung zu erhöhen, fordert die ETH
ZürichWissenschafterinnen ausdrücklich zur Bewerbung auf.
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6,7.$7,216(5*(%1,6 0,7 '(5 fimOn: 9(5*/,O
&+(1 :85'(P c&.(5/$1' 81' j2/=81*By$/'
:85'(1 =8 [R@5,&+7,* ./$66,7=,(57N /(',*/,&+
',( i5@1/$1'./$66( :85'( '(87/,&+ 6&+/(&+O
7(5 ./$66,7=,(57 J&$P XR@KP f$6 /,(*7 ,1 (567(5
n,1,( '$5$1N '$66 ,1 '(5 fimOn: $8&+ 9(5O
%86&+7(O 81' d5$&+9>&+(1 ,1 '(5i5@1/$1'O
./$66( 925*()81'(1 :(5'(1P

S l5,4)4%-0/2!,% `537%245.' $%2
q!$!2$!4%.

f,( x257(,/( 921o,.52:(//(1'$7(1 ,0t$+O
0(1 '(5 g5)$6681* /$1':,576&+$)7/,&+(5
p87=9>&+(1 6,1' 1$+( /,(*(1'\

R m267(1(563$51,6 ,0 x(5*/(,&+ =8 ',*,7$/(1
q57+23+2726]

R 6,( /,(*(1 9>&+(1'(&.(1' 925 81' 6,1'
.203/(77 ',*,7$/ $86:(57%$5]

R '$ 6,( 81$%+>1*,* 921 y(77(5O 81' d(O
/(8&+781*6%(',1*81*(1 6,1'N .?11(1
0(+5(5(c8)=(,&+181*(1 :>+5(1' '(5 x(O
*(7$7,2163(5,2'( *(0$&+7 :(5'(1P
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Sommerweizen

Winterweizen

Winterroggen

Wintergerste

Sommergerste

Winterraps

Mais

Futterrüben

Kartoffeln

Zeitfenster

8 9 1 1 1 1 2 3 4 5 6 7 8 9 1

Überflugtermine

Aussaat Aufgang Ährenschieben,

Blüte oder

Reihenschließen

Ernte
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y>+5(1' '(5 gtuOTOu$7(//,7 eOd$1' f$7(1
,1 xxOr2/$5,6$7,21 $8)=(,&+1(7N (50?*/,&+7
'(5 gpxkucv cOuct u(1625 ',( m20%,O
1$7,21 921 U r2/$5,6$7,21(1P |850$;,0$/(1
k1)250$7,216(;75$.7,21 $/6 g5*>1=81* =80
gtuOu(1625 :85'( '(5 $/7(51,(5(1'( r2/$5,O
6$7,21602'86 Jjj 81' jxK *(:>+/7P f$O
'85&+ :$5(1 )@5 -('(1 �%(598* 7+(25(7,6&+
U r2/$5,6$7,21(1 9(5)@*%$5P

k1)250$7,216=8*(:,11 $86 h(51(5.81O
'81*6'$7(1 %$6,(57 $8) '(5 k17(5$.7,21
(/(.7520$*1(7,6&+(5 u75$+/81* 0,7 q%-(.O
7(1 $1 '(5 g5'2%(59>&+(P d(621'(56 h(/'O
)5@&+7( '85&+/$8)(1 9(56&+,('(1( 3+>12/2O
*,6&+( u7$',(1 Jc866$$7N c8)*$1*N d/@7(N
g517(K ,1 '(1(1 6,&+ ',( r9$1=(13+<6,2/2*,(
9(5>1'(57P f,(6( u7$',(1 %((,19866(1 ',(
t$'$55@&.675(881* 6(+5 67$5.P o$1 .$11
'$+(5 9(56&+,('(1( n$1'187=81*6$57(1 $8)O
*581' ,+5(5 08/7,7(0325$/(1t@&.675(8&+$O
5$.7(5,67,. 817(56&+(,'(1N :$6 %(, (,1(0 6,1O
*8/>5(1 c8)1$+0(=(,7381.7 1,&+7 ,00(5
0?*/,&+ ,67P f,( d(2%$&+781*63(5,2'(
'$8(57( '$+(5 921 o>5= %,6 q.72%(5 TRRUP
c%%P T =(,*7 '(1 3+>12/2*,6&+(1 m$/(1'(5
0,7 '(1 �%(598*6=(,7381.7(1 '(5 t$'$5O
6(1625(1 gtuOT 81' gpxkucv cOuctP

i581'925$866(7=81* )@5 (,1( (5)2/*5(,&+(
n$1'187=81*6./$66,7.$7,21 6,1' =89(5/>66,O
*( i(/>1'(9(5*/(,&+6'$7(1P j,(5=8 /$*(1
=80g,1(1ikuOm$57(1 $86*(68&+7(5 d(75,(O
%( p25'7+@5,1*(16 925 Jv+@5,1*(5 n$1'(6O
$167$/7 )@5 y$/'N l$*' 81' h,6&+(5(,K 81'
=80 c1'(5(1 :85'(1 6,08/7$1 =8 '(1 u$O
7(//,7(1@%(59@*(1 i(/>1'(.$57,(581*(1 '(5
n$1'187=81* '85&+*()@+57 81' (%(1)$//6
',*,7$/ (5)$667P
c8&+ ',( t$'$5'$7(1 :85'(1 9(56&+,('(O

1(1 x259(5$5%(,781*66&+5,77(1 817(5=2*(1P
f$=8 *(+?57(1 ,0 g,1=(/1(1 ',( i(2.2',(O
581* $1+$1' 921 (7:$ URR r$66381.7(1 62O
:,( (,1( u3(&./(Oh,/7(581* 0,7 (,1(0
SS4SS i$00$Oo$3Oh,/7(5P |80 u&+/866
:85'( '(5 t@&.675(8.2(5,=,(17 %R %(5(&+O
1(7N 80 q%-(.7( ',( 921 9(56&+,('(1(1 u(1O
625(1 $8)*(=(,&+1(7 :85'(1 9(5*/(,&+(1 =8
.?11(1P u2 .2117(1 08/7,32/$5,0(75,6&+(
m20326,7(1 (,1(6 (,1=(/1(1 c8)1$+0(7(5O
0,16 2'(5 08/7,7(0325$/( m20326,7(1
(,1(5 (,1=(/1(1 r2/$5,6$7,21 =86$00(1*(O
67(//7 81' 9,68(// ,17(535(7,(57 :(5'(1P
f$5@%(5 +,1$86 :85'(1 $%(5 $8&+ 67$O

7,67,6&+( u,*1$785$1$/<6(1 '(5 t@&.675(8O
.2(5,=,(17(1 ,1 '(1 (,1=(/1(1 r2/$5,6$7,2O
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Siedlung Wald Wasser Grünland Hafer

Sommergerste Sommerweizen Tritikale Wintergerste Winterweizen

Kartoffeln Zuckerrübe Raps Erbsen Mais

Mittelwert HH Mittelwert HV
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1(1 '85&+*()@+57N 80 (567( c%6&+>7=81*(1
'(5 m/$66(1',5(5(1=,(581* )2508/,(5(1 =8
.?11(1P k0 c//*(0(,1(1 =(,*(1 $//( /$1'O
187=81*663(=,76&+(1 m859(1 >+1/,&+( x(5O
/>8)( Jc%%P UKN $//(5',1*6 ,67 ',( t@&.O
675(881* ,1 '(5 m5(8=32/$5,6$7,21 JjxK +?O
+(5 81' :(,67 (,1( +?+(5( x$5,$1= $8) JSR
'd *(*(1@%(5 185 (7:$ X 'd ,1 '(1 %(,'(1
e2Or2/$5,6$7,21(1jj81'xxKP u&+/,(M/,&+
:85'( $1+$1' 921 SR d>1'(51 (,1( 08/7,O
7(0325$/( 81' 08/7,6(1625$/( m/$66,7.$O
7,21 '85&+*()@+57N %(, '(5 ',(m/$66(1 NNy$6O
6(5DDN NNi5@1/$1'DDN NNm$5725(/1DDN NN|8&.(5O
5@%(1DDN NNt$36DDN NNg5%6(1DD 81' NNo$,6DD (,1O
)$&+ *(75(117 :(5'(1 .2117(1P f,(6 *,/7
1,&+7 )@5 ',( 9(56&+,('(1(1 i(75(,'($57(1N
'(5(1 u7$1'$5'$%:(,&+81*(1 '(5 t@&.O
675(881* 6,&+ 67$5. @%(5/$337(1 81' 620,7
(,1( (,1'(87,*( m/$66(1=8:(,681* $8)*581'
'(5 t$'$55@&.675(86,*1$785 1,&+7 (5/$8%O
7(1P

p(%(1 '(0 3,;(/O%$6,(57(1 m/$66,7.$O
7,216$16$7= :85'( (,1( 2%-(.725,(17,(57(
m/$66,7.$7,21 '85&+*()@+57P
f$6 +$7 '(1 x257(,/N '$66 ',( o,77(/81*

'(5 63(.75$/(1 g,*(16&+$)7(1 $8&+ ',( x$O
5,$%,/,7>7 '(5 m/$66(1&+$5$.7(5,67,. 5('8O
=,(57P f$5@%(5 +,1$86 .?11(1 .217(;7O 81'
1$&+%$56&+$)76%$6,(57( m5,7(5,(1 ,1 '(1
m/$66,7.$7,216352=(66 ,17(*5,(57 :(5'(1P
k1 (,1(0 (567(1 u&+5,77 :85'( ',( u(*0(1O

7,(581* $//(5 t$'$5%,/'(5 '85&+*()@+57
Jc%%P VKP f$%(, :85'(1 ',( 63(.75$/(1
g,*(16&+$)7(1 Ji5$8:(57Oj202*(1,7>7K =8
[R@ 81' h2503$5$0(7(5 Jd(6&+5(,%81*
'(5 >8M(5(1 h250 '(5 u(*0(17(K =8 SR@
*(:,&+7(7P k1 (,1(0 =:(,7(1 u&+5,77 :85'(1
',( v5$,1,1*6*(%,(7( $8)*581' '(5 i(/>1'(O
.$57,(581* $86*(:>+/7 81' ',( |8*(+?5,*O
.(,76)81.7,21(1 Jd63P\ u,('/81* A o,77(/O
:(57 xx RTP RVP TRRU\ 2UX %,6 2UV'dK '(O
71,(57P f$5$8) )2/*7( ,0 '5,77(1 c5%(,76O
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`""M SY u%2',%)#( :7)3#(%. qfaLj/-0/3)4% G/"%.H 5.$ /"*%+4/2)%.4)%24%- r%'-%.4)%25.'3%2'%"L
.)3 G5.4%.HM

Mikrowellen Klassifizierung

DGK-Lw Ackerland Siedlung Wasser Grünland

Wald/

Kahlschäge Summe

Ackerland 94,8 0,0 0,0 4,9 0,4 100,0

Grünland 42,9 0,0 0,0 57,1 0,0 100,0

Kahlschläge 0,0 0,0 0,0 15,4 84,6 100,0

Ungenutzt 35,7 38,1 4,8 7,1 14,3 100,0

Andere Flächen 71,4 0,0 0,0 28,6 0,0 100,0

Wald 0,0 0,0 0,0 0,0 100,0 100,0
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6&+5,77 ',( @%(5:$&+7( m/$66,7.$7,21 ,1'(0
',( u(*0(17( '(1 7+(0$7,6&+(1 m/$66(1 =8O
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'(5 fimOn: $1$/2* =8 '(1 237,6&+(1 c86O
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=81*DD 81' NNy$/'DD Jc%%P WKP p85 ',(
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%86&+81*6O 81' d5$&+9>&+(1 62:,( '(0
x(5*/(,&+ 0,7 '(5 1,&+7 $.78(//(1 fimOn:P
k162)(51 .2117(1 h(+/./$66,7.$7,21(1 $8&+
x(5>1'(581*(1 (17+$/7(1P u2 .2117(1 WV@
'(5 9(5>1'(57(1 i(%,(7( %(, (,1(5 i(/>1'(O
.21752//( 7$76>&+/,&+ $/6 n$1'187=81*6>1O
'(581* %(67>7,*7 :(5'(1P

T e!:)4

f,( x(5>1'(581*69>&+(1 :85'(1 ,0 o$MO
67$% S\ TW RRR .$57,(57 81' '(5 v+@5,1*(5
n$1'(6$167$/7 )@5 n$1':,576&+$)7 =85x(5)@O
*81* *(67(//7P d,6+(5 :85'(1 9(5*/(,&+%$5(
k19(1785(1 185 (7:$ $//( V l$+5( 0,7 j,/)(
'(5q57+23+2726 '85&+*()@+57P l(7=7 %(67(+7
',( o?*/,&+.(,7 '(5 ->+5/,&+(1 c.78$/,6,(O
581*N ,1'(0 ',( x(5>1'(581*69>&+(1 (5O
)$667 :(5'(1 81' '$0,7 ',( x25Oq57Om21O
752//( $8) (7:$ SR@ '(5 %,6+(5,*(1 d(/$6O
781* 5('8=,(57 :(5'(1 .$11N ',( '$)@5 127O
:(1',*(1 m267(1 6,&+ $%(5 1,&+7 9(59,(5)$O
&+(1N 621'(51 /(',*/,&+ '$6 SNW %,6 TO)$&+(
%(75$*(1P
f,( o,.52:(//(1./$66,7.$7,21 .2117(

1,&+7 $//( u&+/$**5(1=(10,7 '(5 *()25'(57(1
i(1$8,*.(,7 921 :(1,*(5 $/6 SR0 (5.(11(1P
f(112&+ 6,1' 6,*1,7.$17( n$1'187=81*6O
9(5>1'(581*(1 '(87/,&+ 6,&+7%$5P f$6 ,0
x(5*/(,&+ =8 '(1 237,6&+(1 u(1625(1 185 81O
:(6(17/,&+ 6&+/(&+7(5( m/$66,7.$7,216(5*(%O
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7(1\ ',( $.78(//( x(5)@*%$5.(,7 '(5 t$'$5O

6(1625(1 gtuOTN gpxkucv 81' $8&+ tcO
fctucv (5/$8%7 (,1( .217,18,(5/,&+( f$O
7(1$8)=(,&+181* 81' (,1( 5(*(/0>M,*( y,(O
'(5+2/81* '(5 k19(17$5,6,(581*Pf$0,7 .?1O
1(1 n$1'187=81*667$7,67,.(1 81' g517(925O
+(56$*(1N *(5$'( )@5 ./(,1(5( 5>80/,&+( g,1O
+(,7(1 J%(,63,(/6:(,6( n$1'.5(,6(N (7&PK =85
x(5)@*81* *(67(//7 :(5'(1P f,( %,6+(5 12&+
81=85(,&+(1'(1 5>80/,&+(1 i(1$8,*.(,76O
$1)25'(581*(1 :(5'(1 '85&+ o,.52:(//(1O
6<67(0( :,( cnqu J92//32/$5,0(75,6&+(6
nOd$1'OuctN u7$57 TRRWK 81' v(55$uctOz
J+2&+ $89?6(1'(6 zOd$1'OuctN u7$57
TRRXK ,1 1$+(5 |8.81)7 *(/?67 :(5'(1 .?1O
1(1 81' '$0,7 (,1(1 :(,7(5(1 g,16$7= 921
t$'$5'$7(1 )@5 /$1':,576&+$)7/,&+( k19(1O
7$5,6,(581*(1 )25&,(5(1P k0 o20(17 67(//7
',( m20%,1$7,21 %(,'(5 c8)1$+0(6<67(0(
',( %(67( n?681* '$5\ m$17(1(;75$.7,21 $86
237,6&+(1 f$7(1 81' d(67,0081* '(5
n$1'187=81*6$57 $86 08/7,7(0325$/(1 t$O
'$5'$7(1P

c!.+3!'5.'

f$1. *(%@+57 '(0 v+@5,1*(5 o,1,67(5,80
)@5 n$1':,576&+$)7N p$7856&+87= 81' w0O
:(/7 )@5 ',( h?5'(581* '(5 925*(67(//7(1
r52-(.7$5%(,7(1 62:,( '(0 m203(7(1==(17O
580 NNf<1$0,. .203/(;(5i(26<67(0(DD )@5
',( m225',1$7,21P f,( gtu 81' gpxkucvO
u$7(//,7(1'$7(1 :85'(1 921 '(5 guc ,0
t$+0(1 '(6 cqYUS =85 x(5)@*81* *(67(//7P

k)4%2!452

d$576&+N cPN j2&+6&+,/'N xP H h/@*(/N yPcPN
S[[[\ n$1' &29(5 &+$1*( '(7(&7,21 :,7+ 7+( 86(
2)gtuOSBT 7$1'(0'$7$ 21 7+( 1257+(51 %281'
2) 7+( v+@5,1*(5 y$/'P A r8%/,.$7,21(1 '(5
f(876&+(1 i(6(//6&+$)7 )@5 r+272*5$00(75,(
81'h(51(5.81'81*N d$1' ZN x2575>*( SZPy,6O
6(16&+$)7/,&+Ov(&+1,6&+( l$+5(67$*81* '(5
firh SUPASWP SRP S[[[N g66(1P

d$<(5NvPN S[[W\ w17(568&+81* '(6 k1)250$7,216O
*(+$/76 81' 5(&+1(5*(67@7=7( m/$66,7.$7,21
08/7,)5(48(17(5 81' 08/7,32/$5,0(75,6&+(5
feOZOuctOf$7(1 '(6 w17(568&+81*6*(%,(7(6
i,/&+,1*Oq%(53)$5(1+2)(1P A fntOhdO[WOSVN
q%(53)$5(1+2)(1P

h5((0$1N cPN x,//$6(125N lPN m/(,1N lPfPN j22O
*(%220N rP H i5227N lP S[[V\ q1 7+( 86( 2)
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08/7,O)5(48(1&< $1' 32/$5,0(75,& 5$'$5 %$&.6O
&$77(5 )($785(6 )25 &/$66,7&$7,21 2) $*5,&8/785$/
&5236P A k17(51$7,21$/ l2851$/ 2) t(027( u(1O
6,1*N SW J[K\ SY[[ASZSTP

i21=$/(6N iPN TRRS\ c*5,&8/785( $1' g$57+ q%O
6(59$7,21P A gqO:25.6+236N g8523($1 g$57+
q%6(59$7,21 5(6($5&+ $1' $33/,&$7,216 21 7+(
(19,5210(17N gwt TRVUUN d5866(/6P

i22',1*N tPN f2.7(5N mPN m83)(5N iP H m@+O
%$8&+N yPN S[Z[\ g,*181* 921 uctOf$7(1 =85
i(:,1181* 921 c*5$5,1)250$7,21P A ikuN T
JTK\ TUATZN m$5/658+(P

j$**N yP H u7,(6N oPN S[[X\ d81'(6:(,7( n$1'O
187=81*6.$57,(581* 0,7 gtuOS uctOd,/''$O
7(1P A m$5/658+(P

j(52/'N oPN j2&+6&+,/'N xP H u&+08//,86N ePN
TRRR\o8/7,)5(48(17( 81'08/7,32/$5,0(75,6&+(
t$'$5)(51(5.81'81* +<'52/2*,6&+ 5(/(9$17(5
r$5$0(7(5 '(5 n$1'2%(59>&+(P A r+272*5$0O
0(75,(N h(51(5.81'81*N i(2,1)250$7,21N TRRR
JWK\ UWWAUXRN u7877*$57P

m5$86(N rPN u(/6$0N rPN y(,6(N ePN e+0$5$N uPN
u$*,6&+(:6.,N jP H f211$5800$N hPN TRRV\
h(51(5.81'81*6%$6,(57( h(6767(//81* '(5 x(5O
>1'(581*(1 '(5i5(1=(1 '(5 /$1':,576&+$)7/,&+
*(187=7(1 h/>&+(1N $/6 i581'/$*( )@5 ',( c.O
78$/,6,(581* '(5 f,*,7$/(1 i581'.$57( n$1'O
:,576&+$)7 JfimOn:KP A g1'%(5,&+7N l(1$P

n8'2:,&<N ePN u&+:$,%(5*(5N tP H n(,7+2/'N
rPN TRRT\ r5(&,6,21 )$50,1* A j$1'%8&+ )@5 ',(
r5$;,6P A h5$1.)857Bo$,1P

q:(N oPN fIw562N iPN i28:(/((8:N dPvP H l2O
&+80N cPoPN TRRV\ t(027( u(16,1* )25 c*5,O
&8/785(N g&26<67(06 $1' j<'52/2*< xkP A r52O
&((',1*6 2) urkgN x2/80( WWXZN o$63$/20$6P

u&+08//,86N ePN S[[T\ t$'$5)(51(5.81'81*
/$1':,576&+$)7/,&+(5 h/>&+(1 0,7 (,1(0 98*O
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v+( &219(&7,9( 02'8/( ,6 %$6(' 21 7+(
g1+$1&(' e219(&7,9( u75$7,)250 v(&+1,48(
JgeuvN t(8'(1%$&+ TRRUK 7+$7 86(6 326,O
7,9( 7(03(5$785( ',5(5(1&(6 %(7:((1 7+(
:$7(5 9$3285 $1' ,1)5$5(' &+$11(/6 J'ykK ,1
25'(5 72 ',6&5,0,1$7( %(7:((1 '((3 &219(&O
7,9(N 237,&$//< 7+,&. &/28'6 J'yk# RK $1'
121O5$,1,1* &,5586 J'yk" RN &)P v-(0.(6 (7
$/P S[[YKP r,;(/6 :,7+ 326,7,9( 'yk $5( 7+(1
68%',9,'(' %< $1$/<6,1* 7+( )5(48(1&< ',6O
75,%87,21 2) 7+( ,1)5$5(' %5,*+71(66 7(03(5$O
785(6 JvdktKP c5($6 :,7+ vdkt" S67 48$57,/(
2) 7+( )5(48(1&< ',675,%87,21 5(35(6(17 29(5O
6+227,1* 7236 2) &219(&7,9( &25(6N 7+26( ,1
7+( S67 48$57,/( 5(9($/ 5$,1,1* 6<67(06 $7
752323$86( /(9(/ $1' 3,;(/6 :,7+ vdkt" U5'

48$57,/( ,'(17,)< 327(17,$//< 5$,1,1* &/28'
6<67(06 2) *5($7 9(57,&$/ (;7(16,21P c6 $ 5(O
68/7N ,62/$7(' &219(&7,9( &25(6 &$1 %( ',67,1O
*8,6+(' )520 ',5(&7/< $'-$&(17 675$7,)250
5$,1,1* $5($6P
v+( $'9(&7,9(B675$7,)25002'8/( ,6 %$6('

21 7+( &21&(37 7+$7 327(17,$//< 5$,1,1* &/28'
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6<67(06 5(48,5( %27+ $ &(57$,1 6,=( 2) '523O
/(76 7+$7 &$1 )$// 287 2) 7+( &/28' $*$,167
7+( 83'5$)7 :,1' 7(/' $1' $ 0,1,080 &/28'
7+,&.1(66 7+$7 $//2:6 '523/(76 72 *52: /$5*(
(128*+ $1' 35(9(176 7+(0 )520 (9$325$7O
,1* %(/2: 7+( &/28' %$6( J6(( $/62 n(16.<
(7 $/P TRRUKP v+(5()25(N TTW 6$7(//,7( 6&(1(6
+$9( %((1 $1$/<6(' 72*(7+(5 :,7+ '$7$ )520
7+( *5281' %$6(' 5$'$5 1(7:25. 2) 7+( i(5O
0$1 :($7+(5 6(59,&( JfyfK 72 71' $ ',6O
&5,0,1$7,21 )81&7,21 7+$7 '(/,1($7(6 5$,1,1*
)520 121O5$,1,1* $5($6N 86,1* $ 9$5,$%/(
7+5(6+2/' 9$/8( 2) $() $6 $ )81&7,21 2) ~P v+(
327(17,$/ %(1(77 2) 7+,6 ,'(17,7&$7,21
6&+(0( ,6 6+2:1 ,1 h,*P X )25 $ 6&(1( '85,1*
7+( 6(9(5( 922' (9(176 21 c8*867 W7+ TRRTN
SS\RW wveP k7 6+2:6 7+( &203/(; 6,78$7,21
:,7+ /2: 35(6685( 6<67(0 j$11( &(175('
29(5 7+( 1257+O:(67(51 p(7+(5/$1'6 &$86,1*
(;7(16,9( 675$7,)250 &/28' $5($6 $/21* 7+(
2&&/86,21 ,1 7+( 1257+B1257+O($67(51 3$57 2)
7+( 6&(1( $1' 6+$//2: &219(&7,21 29(5 7+(
$/36 ,1',&$7,1* $ ',662/9,1* &2/' )5217P d(O
7:((1 7+(6( )5217$/ 5(*,216 ,17(16,9( &219(&O
7,21 '8( 72 $ +,*+ 35(6685( 5,'*( (;7(1',1*
)520 h5$1&( 72 &(175$/ i(50$1< &$1 %(
&/($5/< ,'(17,7(' ,1 7+( v(55$Ooqfku ,1O
)5$5(' ,0$*( Jh,*P X$KP h,*P X% 35(6(176 $1
29(5/$< 2) 5$'$5 1(7:25. '$7$ JeO%$1'K 2)
7+( i(50$1 y($7+(5 u(59,&( $1' 7+( 5(75,(O
9$/ 5(68/76 86,1* 21/< 7+( &219(&7,9( 02'8/(
2) 7+( 5$,1)$// 5(75,(9$/P d27+N 7+( 6+$//2:
&219(&7,21 $/21* 7+( &2/' )5217 29(5 7+(
c/36B6287+O:(67(51 i(50$1< $1' 7+( &21O
9(&7,9( 6<67(06 29(5h5$1&( $1' 7+(i(50$1
02817$,1 )25(/$1' $5( ,'(17,7(' &255(&7/<
$6 121O5$,1,1* $1' 5$,1)$// ,6 $66,*1(' 72 7+(
&/28' &/867(56 $/21* 7+( %25'(5 2) 7+( +,*+
35(6685( 5,'*(P p(9(57+(/(66N 21/< $5($6
&/26( 72 7+( 752323$86( ,1 7+( 1257+(51 675$O
7,)250 %$1' :+(5( ,'(17,7(' $6 5$,1,1*P k1
h,*P X&P 7+( $'9(&7,9(B675$7,)250 6&+(0(:$6
$'',7,21$//< 86(' )25 7+( 5(75,(9$/P v+(
,'(17,7(' 5$,1,1* $5($ 12: &29(56 $/0267
7+( (17,5( 1257+(51 &/28' %$1' $1' 7+( ,62O
/$7(' 6<67(06 ,1 7+( &(175( $5( $/62 :(// '(O
7(&7('P

S e/' $%4%#4)/. "!3%$ /. #,/5$
02/0%24)%3

o,&523+<6,&$/ 3$5$0(7(56 3/$< $ &58&,$/
52/( ,1 7+( 23(5$7,21$/ )2* '(7(&7,21 $1' ',6O
6,3$7,21 6&+(0(6 86(' $7 7+( netuP k1 7+(
)250(5N &/28' 237,&$/ '(37+ $1' '523/(7 ()O
)(&7,9( 5$',86 $5( 86(' ,1 $ 3/$86,%,/,7< 7(67P
v+( /$77(5 6&+(0( 0$.(6 86( 2) /,48,' :$7(5
3$7+ $1' 2) &/28' *(20(75,&$/ 7+,&.1(66 '(O
5,9(' )520 &/28' 237,&$/ '(37+P
v+( )2* '(7(&7,21 7(&+1,48( &216,676 2) $

6(5,(6 2) ,1',9,'8$/ 7(676 &2035,6,1* %27+N
3,;(/O%$6(' $1' 2%-(&7O25,(17(' &2032O
1(176P c 6800$5< 2) 7+( (17,5( 6&+(0( ,6
*,9(1 ,1 h,*P Y $1' '(6&5,%(' ,1 '(7$,/ ,1e(5O
0$. H d(1',; J)257+&20,1*KP c6 &$1 %(
6((1 +(5(N )2* ,6 75($7(' $6 $ 5(6,'8$/ &$7O
(*25< $)7(5 7+( (;3/,&,7 (;&/86,21 2) 27+(5
&/$66(6P k1 $ 7567 67(3N $// 121O&/28' 3,;(/6
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$5( 5(-(&7(' %<0($16 2) $ *5266 &/28' &+(&.P
v+,6 7(67 0$.(6 86( 2) 7+( 5$',$1&(6 5(&(,9('
$7 7+( 6(1625 $7 SRPZ $1' UP[~0P f8( 72 7+(
62/$5 6,*1$/ ,1 7+( /$77(5 &+$11(/ 7+( 5$',$1&(
',5(5(1&( 2) 7+( 7:2 &+$11(/6 JtSRPZ A tUP[K
,6 60$//(5 )25 &/28'O&217$0,1$7(' 7+$1 )25
&/($5 3,;(/6P c1< 3,;(/6 ,'(17,7(' $6 &/28'O
&29(5(' 7+(1 81'(5*2 7(676 72 (;&/8'( $
180%(5 2) 121O)2* &/28'6 $1' 612:P v+(6(
7(676 $5( %$6(' 21 $ 180%(5 2) 63(&75$/ &+$1O
1(/6P c)7(5 7+,6 67(3 $// 5(0$,1,1* &/28'
$5($6 327(17,$//< 48$/,)< $6 )2*P v+(6( 5(O
*,216 $5( 7+(1 &/867(5(' ,172 63$7,$//< ',6O
&5(7( $1' &2+(5(17 (17,7,(6 )25 )857+(5 7(67O
,1*P g$&+ (17,7< ,6 $66(66(' ,1 7(506 2) (/O
(9$7,21 $1' 685)$&( +202*(1(,7<P y+(5(
(,7+(5 &5,7(5,21 ,6 2876,'( $ 35('(71(' 5$1*(
7+( &/28' (17,7< ,6 9$**(' $6 121O)2*P

h,1$//<N $ 0,&523+<6,&6O%$6(' 3/$86,%,/,7<
7(67 (/,0,1$7(6 $1< 3,;(/6 :,7+ '523/(7 5$',,
25 &/28' 237,&$/ '(37+6 %(<21' 7+( 5$1*(
2%6(59(' ,1 )2*P u7$1'$5' 9$/8(6 )25 %27+
3$5$0(7(56 :(5( 5(75,(9(' )520 7+( /,7(5$O
785( J(P *P v$03,(5, H v20$6, S[YXN r,11,&.
(7 $/P S[YZKP c&&25',1* 72 7+(6( 6285&(6N )2*
237,&$/ '(37+ 1250$//< 5$1*(6 %(7:((1 RPSW

$1' UR :+,/( '523/(7 (5(&7,9( 5$',86 9$5,(6
%(7:((1 U $1' ST~0N :,7+ $ 0$;,080 2)
TR~0 ,1 &2$67$/ )2*P v+(6( 9$/8(6 $5( 7(67('
$*$,167 7+26( 5(75,(9(' 23(5$7,21$//< ,1 7+(
6&+(0( 35(6(17(' $%29(P v+( 0,&523+<6,&6
&20321(17 ,6 2) 3$57,&8/$5 ,03257$1&( ,1
7+( 6&+(0( %(&$86( ,7 +(/36 (1685( 7+( 3+<6,O
&$/ 3/$86,%,/,7< 2) 7+( )2* 0$6. 352'8&7P c
6$03/( 2) 7+( 71,6+(' )2* 0$6. 352'8&7 )25
p29(0%(5 W7+ TRRUN R[\RR wveN &$1 %( 6((1
,1 h,*P ZP
q1&( $ )2* 0$6. +$6 %((1 '(5,9('N $

7+(502O'<1$0,&$/ 02'(/ ,6 581 72 &20387(
7+( )2* ',66,3$7,21 7,0( )25 ($&+ )2*O&29(5('
3,;(/P v+,6 6&+(0( $*$,1 0$.(6 86( 2)
0,&523+<6,&$/ 3$5$0(7(56\ c6 ,1387 7+( )2*
',66,3$7,21 02'(/ 86(6 7+( RPX $1' SRPZ ~0
&+$11(/6N 7+( )2* 0$6. 352'8&7N
5$',26281',1* '$7$N $ ',*,7$/ (/(9$7,21
02'(/N &/28' 237,&$/ 7+,&.1(66N '523/(7 ()O
)(&7,9( 5$',86N /,48,' :$7(5 3$7+ $1' &/28'
*(20(75,&$/ 7+,&.1(66P
v+( $668037,21 2) 7+( 02'(/ ,6 7+$7 )2*

&/($5$1&( +$33(16 :+(5( 7+( 7(03(5$785( $7
7,0( 7 Jv7K 5($&+(6 $ 5(48,5(' )2* &/($5$1&(
7(03(5$785( Jv&K\
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v7J'=NtRPXNtSRPZNZK3v&J'=NnyrN 5:NUK JSK

v7 ,6 &20387(' $6 $ )81&7,21 2) &/28' *(2O
0(75,&$/ 7+,&.1(66 J'=KN 7+( 5$',$1&(6 $7 RPX
JtRPXK $1' SRPZ~0 JtSRPZKN $1' 7+( 62/$5 =(O
1,7+ $1*/( JZKP i(20(75,&$/ 7+,&.1(66 ,6
&20387(' 86,1* $1 (03,5,&$/ 3$5$0(7(5,=O
$7,21 %$6(' 21 &/28' 237,&$/ '(37+P v& J)2*
&/($5$1&( 7,0(K ,6 '(71(' $6 7+( 7,0( :+(1
$// )2* '523/(76 :,7+,1 $ 3,;(/ (9$325$7(P k7
'(3(1'6 21 &/28' 7+,&.1(66N /,48,' :$7(5
3$7+N 6$785$7,21 +80,',7< 0,;,1* 5$7,2 J5:KN
$1' 7+( $70263+(5,& 7(03(5$785( /$36( 5$7(
JUKP v+( &/28' /,48,':$7(5 3$7+ ,6 &20387('
)520 '523/(7 (5(&7,9( 5$',86 $1' &/28' 23O
7,&$/ '(37+ 86,1* 7+( 5(/$7,216+,3 6+2:1 ,1
(48$7,21 JZKP
c025( '(7$,/(' '(6&5,37,21 2) 7+( )2* ',6O

6,3$7,21 02'(/ &$1 %( )281' ,1 t(8'(1O
%$&+ H d(1',; JS[[ZKP v+( 23(5$7,21$/
$9$,/$%,/,7< 2) 0,&523+<6,&$/ ,1)250$7,21
&20387(' ,1 7+( $%29( 6&+(0( $//2:6 )25
7+,6 02'(/ 72 581 &217,18286/<P c 6$03/(
02'(/ 5(68/7 &$1 %( 6((1 ,1 h,*P [P v+,6 0$6.
,6 %$6(' 21 $ )2*0$6. 352'8&7 2)p29(0%(5
W7+ TRRUN [\RR wveP v+( /()7 +$1' 6,'( 2)
7+( 7*85( 6+2:6 7+( 02'(/ 287387 )25 ST
wveN 7+( &255(6321',1* 0$6. &$1 %( 6((1

21 7+( 5,*+7P d27+ ,0$*(6 6+2: *22' $*5((O
0(17 2) )2* $5($6 ,1',&$7,1*P

`#+./7,%$'%-%.43

v+,6 :25. :$6 6833257(' %< 7+( i(50$1
h('(5$/ o,1,675< )25 g'8&$7,21 $1' t(O
6($5&+ JdodhK ,1 7+( 6&23( 2) 7+(
inqycOf$18%( 352-(&7 RY iym RV
DDt$,1)$// t(75,(9$/II $1' %< 7+( fhi J352O
-(&76 dw XZZBZOS $1' SYZRBZOUKP

q%&%2%.#%3

c5.,1*N cP H e+,/'6N lPfPN S[ZW\ t(75,(9$/ 2)
&/28' &29(5 3$5$0(7(56 )520 08/7,63(&75$/ 6$7O
(//,7( ,0$*(6P A l2851$/ 2)c33/,('o(7(252/2*<
TV\ UTTAUUUP

e(50$.N lP H d(1',;N lPN J)257+&20,1*K\ c f$<O
7,0( u&+(0( )25 7+( c8720$7(' f(7(&7,21 2)
h2* $1' n2: u75$786 w6,1* oui ugxktk
f$7$P A u8%0,77(' 72 l2851$/ 2) i(23+<6,&$/
t(6($5&+P

j$16(1N lPgP H v5$9,6N nPfPN S[YV\ n,*+7 6&$7O
7(5,1* ,1 3/$1(7$5< $70263+(5(6P A u3$&(
u&,(1&( t(9,(:6 SX\ WTYAXSRP

m$:$0272NmPN p$.$-,0$N vP Hp$.$-,0$N vP{PN
T\ c i/2%$/ f(7(50,1$7,21 2) e/28' o,&52O
3+<6,&6 :,7+cxjttt(027( u(16,1*P A lPe/,O
0$7( SV\ TRWVATRXZP
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m2.+$1296.<N cPcPN TRRV$\ t(9(&7,21 2) /,*+7
)520121 $%625%,1* 6(0,O,171,7( &/28'<0(',$\
$ 6,03/( $3352;,0$7,21P A l2851$/ 2) 48$17,O
7$7,9( u3(&7526&23< $1' 5$',$7,9( v5$16)(5 ZW\
TWAUUP

m2.+$1296.<N cPcPN TRRV%\ n,*+7 u&$77(5,1*
o(',$ q37,&6P A 5' ('PN u35,1*(5 x(5/$*N d(5/,1P

m2.+$1296.<N cPcPN t2=$129N xPxP |(*(N gPrPN
d29(160$11N jP H d8552:6N lPrPN TRRU\ c
6(0, $1$/<7,&$/ &/28' 5(75,(9$/ $/*25,7+0 86,1*
%$&.6&$77(5(' 5$',$7,21 ,1 RPVATPV ~0 63(&75$/
5(*,21P A l2851$/ 2) i(23+<6,&$/ t(6($5&+ SRZ\
VOSAVOS[P

m2.+$1296.<N cPcPN t2=$129N xPxPN p$866N vPN
t(8'(1%$&+N ePN f$1,(/N lPuPN o,//(5N jPnP
H d8552:6N lPrPN TRRW\ v+( 6(0, $1$/<7,&$/
&/28' 5(75,(9$/ $/*25,7+0 )25 uekcocej{P
kPv+( 9$/,'$7,21P A c70263+(5,& e+(0,675<
$1' r+<6,&6] $&&(37(' )25 38%/,&$7,21P

n(16.<N kPoP H t26(1)(/'N fPN TRRU\ u$7(//,7(O
%$6(' ,16,*+76 ,172 35(&,3,7$7,21 )250$7,21
352&(66(6 ,1 &217,1(17$/ $1' 0$5,7,0( &219(&O
7,9( &/28'6 $7 1,*+77,0(P A l2851$/ 2) c33/,('
o(7(252/2*< VT\ STTYASTUUP

o,6+&+(1.2N oPkPN f/8*$&+N lPoPN {$129,7O
6.,-N gPiP H |$.+$529$N pPvPN S[[[\ d,',5(&O
7,21$/ 5(9(&7$1&( 2) 9$7N 237,&$//< 7+,&. 3$57,&8O
/$7( /$<(56\ c1 (5,&,(17 5$',$7,9( 75$16)(5 62/8O
7,21 $1' $33/,&$7,216 72 612: $1' 62,/ 685)$&(6P
A l2851$/ 2) s8$17,7$7,9( u3(&7526&23< $1'
t$',$7,9( v5$16)(5 XU\ VR[AVUTP

p$.$-,0$N vP H m,1*N oPfPN S[[T\ c6<03727,&
7+(25< )25 237,&$//< 7+,&. /$<(56\ c33/,&$7,21
72 7+( ',6&5(7( 25',1$7(60(7+2'P Ac33/,('q3O
7,&6 US\ YXX[AYXZUP

p$.$-,0$N vP{P Hp$.$-,0$N vPN S[[W\y,'(O$5($
'(7(50,1$7,21 2) &/28' 0,&523+<6,&$/ 3523(5O
7,(6 )520 pqcc cxjtt 0($685(0(176 )25
hktg $1' cuvgz 5(*,216P A lPc7026P u&,P WT\
VRVUAVRW[P

p$866N vP H d(1',;N lPN TRRW\ c1 23(5$7,21$/
oqfku 352&(66,1* 6&+(0( JoqruK )25 reP A
e20387(56 $1' i(26&,(1&(N $&&(37(' )25 38%O
/,&$7,21P

p$866N vPN m2.+$1296.<N cPcPN p$.$-,0$N vP{PN
t(8'(1%$&+N eP H d(1',;N lPN TRRW\ v+( ,17(5O
&203$5,621 2) 6(/(&7(' &/28' 5(75,(9$/ $/*2O
5,7+06P A c7026P t(6PN $&&(37(' )25 38%/,&$7,21P

p$866N vPN t(8'(1%$&+N ePN e(50$.N lP H d(1O
',;N lPN TRRV\ q3(5$7,21$/ ,'(17,7&$7,21 $1' 9,O
68$/,6$7,21 2) &/28' 352&(66(6 )25 *(1(5$/ $9,O
$7,21 86,1* 08/7,63(&75$/ '$7$P A r52&((',1*6
2) 7+( TRRV g80(76$7 o(7(252/2*,&$/ u$7(//,7(
e21)(5(1&(P

r,11,&.N tPiPN j2,+-(//(N fPnPN h(51$1'(=N
iPN u7(10$5.N tPdPN n,1'%(5*N lPfPN

j2,'$/(N pPvP H l(11,1*(6N uPiPN \ x(57,&$/
6758&785( ,1 $70263+(5,& )2* $1' +$=( $1' ,76
(5(&7 21 9,6,%,/,7< $1' ,1)5$5(' (;7,1&7,21P A
l2851$/ 2) c70263+(5,& u&,(1&(6 UW\ TRTRA
TRUTP

r/$71,&.NuPN TRRR\ x(57,&$/ 3+2721 75$163257 ,1
&/28' 5(027( 6(16,1* 352%/(06P A l2851$/ 2)
i(23+<6,&$/ t(6($5&+ SRW\ TT[S[ATT[UWP

r/$71,&.N uPN m,1*N oPfPN c&.(50$1N uPcPN
o(1=(/N yPrPN d$80N dPcPN t,(E ',N lPeP HP
h5(<NtPcPN TRRU\ v+(oqfku &/28'352'8&76\
c/*25,7+06 $1' (;$03/(6 )520 v(55$P A kggg
v5$16$&7,216 21 i(26&,(1&( $1' t(027( u(16O
,1* VS\ VW[AVYUP

t(8'(1%$&+NePN TRRU\ e219(&7,9( 6800(5 35(O
&,3,7$7,21 ,1 e(175$/ g8523(P A d211(5 i(2*5P
c%+P SR[N SWT 33PN u$1.7 c8*867,1P Li(50$1b

t(8'(1%$&+N eP H d(1',;N lP \ g;3(5,0(176 :,7+
$ 675$,*+7)25:$5'02'(/ )25 7+( 63$7,$/ )25(&$67
2) )2*B/2: 675$786 &/($5$1&( %$6(' 21 08/7,O
6285&( '$7$P A o(7(252/2*,&$/ c33/,&$7,216 W\
TRWATSXP

u2%2/(9N xPxPN S[ZV\ k17(*5$/ 5(/$7,216 $1'
$6<03727,& (;35(66,216 ,1 7+( 7+(25< 2) 5$',O
$7,9( 75$16)(5P A c67527=,.$ TR\ STUASUTP

v$03,(5,N hP H v20$6,N ePN S[YX\ u,=( ',675,%87,21
2) )2* $1' &/28' '523/(76 ,1 7(506 2) 7+( 02',O
7(' *$00$ )81&7,21P A v(//86 TZ\ UUUAUVYP

v-(0.(6N uPcPN 9$1 '( d(5*N nP H u&+0(7=N lP\
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&+81* ,1 '(5 c57(1',63(56,21 (17/$1* '(5
c&+6(1 A V6'67(+(1)@5',(u3$11((,1(5c57
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$1 '(1 (;75(0(1 g1'(1 '(5 i5$',(17(1P

y,&+7,*(y(//(1/>1*(1 )@5 ',( x25+(56$*(
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6%23#()%$%.% s90%. $%2 o&%)&%.'2!3342%57)%L
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c)% :5,%4:4 '%.!..4%. d).(%)4%. 3%,"34 +/--%.
)- $!2'%34%,,4%. `533#(.)44 .)#(4 6/2M
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m$57(1%(,63,(/ ,1 c%%P U =(,*7 =:(, '(5 r)(,O
)(1*5$6Ou75(8:,(6(1 0,7 9(56&+,('(1(1N ,1O
(,1$1'(5 @%(5*(+(1'(1 925,67,6&+(1c86%,/O
'81*(1P

QQRrM r#(-)$4,%).K rM f2!".%2 E iM r!33).K d).3!4: !""),$%.$%2 r0%+42/3+/0)%



`""M SY c%2 d).&,533 6/. t-7%,4%).&,=33%. !5& $)% ")/#(%-)3#(%. 5.$ ")/0(93)+!,)3#(%.l%2+-!,%
$%2 u%'%4!4)/.3$%#+% 6%2")%4%4 %).% f%.%2!,)3)%25.' $%3 u%2(;,4.)33%3 :7)3#(%.`24%.:53!--%.L
3%4:5.' 5.$ q%&,%8)/.M c%3(!," 3).$ "%) *%$%2 .%5%. `5&.!(-% e%,$!5&.!(-%. :52 m%5+!,)"2)%L
25.' 5.6%2:)#(4"!2M

c)3+533)/.

f,( h(51(5.81'81* 787 6,&+ 0,7 '(5 m$57,(O
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