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Tag im Jahr

NDVI

NDVI Weizen Hohennauen

NDVI Weizen Neustadt

NDVI Weizen Großwoltersdorf

NDVI Weizen Jaenickendorf

NDVI Weizen Nuthequelle

NDVI Weizen Mittelwert

Termine phänologischer Phasen mit Benennung

Endgültige Normkurve für Winterweizen

Vegetationsbeginn

Start Schossen

Auflaufen

Vegetationsende

Ende der Blüte

Ernte

Gelbreife

Start Ährenschieben

*��+  , ��E�:���� !�1� #?� 4�����5��.�� �� E���0��2� .! ;����05����� �!� ����/��0�-�����-��)

	����
 ��	������ (�� ���#�������� ���
&����������� ����� ��%��� ��� ��� ��� 
�� ���

����&�����#�$����� ��
 ��
�� �������� (��
+���� ��#��	� �� 
�� <<A���� /�	
 �� 
��
<:@���� /�	 ���
 
�� ���
 ���� 
�� ���%��
���	 ��� �������� ,�����	 #����
(�� ��%����	����� �����# ���
 �� ������

��� ��� �������� 	������������ 
�� ���������
,(01�0��������� ����� &��������������
����
�� ��	����
��� ��� �������� 
�� ��	��
���
���� +���������	�������
�� �� ����� -��
����������#����� ���� ��� 
����� ����� 
��
#$� 
����� )�����
 �.������ -�����������
�����������
 ����������������	�������

�� ���
�� 7����	��� � ����� <@@: ��

<@@A8�

% �����

��
���� 3��#��������
��	 ���
 �����
���� ��# �������������� 0������� ���������
(��� ���������� ���� 0��	������������ 
�� 	��
������� ���

���� ��
 ��#��
��� ���� �����
�������	 ��� ��� ��� )����������� I������	�
���� �������������� ���
�� �� 
�� �����
	��$���
 
���� ��# 
����� ����� ���������	�
���%��� ��	������ ���
�� � ����� (�� ����

	���������*����������	�������%#��	�� ����
��� 
�� ��������	 ���������� ,����������
(���� ������� ��� )�������� ����������� ������
���� (���� ��� 0��#$	��	
 
�� �� ����� ����
��������� ������������ ���	���� � �����
+G���������� ���
 
�� 0��	����������

#$� 
�� ��%����������	�����������	 �� 
��
����������� &����������� ���	�������� +���
I������	������� ��� � 	���� ��
 ���
� #$�

�� 
�� ������������� 
�� E��
�� �����

�����	 ���������
�� �������� �������

���� 
�� ������� ������	�� 7����	��� �
����� <@@A8� +��'���	� 4�� ��# 
�� 3$��

�� ,�������� ���
 
�� �G���� +����
���	

�� ���������� 1�#�������� 
�� ���

���� ��

�� )���� ��
&��������� 7����� 0�����
��	

�� ��%����	������
 	������������ ��

�������%������������8
 
�� ������ 
��
�������	���� -�����������#������ 7��� 
��
����%������� 
�� ��������
��
�� ��%�����
	������ "�����8 ��
 
�� 3$�� 
�� ��������
#�������� 7��� ������ ����� �%��������
��
 ���������� 0��������	 
�� ���������'%�
����8�
�$� 
�� ���	�������� ��������	 
��

,��������� ����
 ���� ����������� (�����
����� ��� 0��#$	��	� (������ ���������

 �0�) ��.����� � �) ������ �/� ���0� ���� !�1��



E$���� �� ��������� )���#�������� ,���
��
#$� 
�� ���	�'������� *����������	�!����
������� ���� ��� 0��#$	��	 ������
�� -�����

�� E��
����-.����� 	������ ���
��
 ���

��# �� #$� 
�� E$����������� 
�� ,�����	

�� ���	���	����� H���� 7������
����� 
��
"������ 
�� ������5��	 
�� �������#���
��������8 �
�� 
�� �$��	��5� ��# ��
���
��#������.����� 7
�� �� ����� ����������
��
 ��
������������ ����� ����� 	��������
����� ��' ���	 �� /� ��������� ��� 
�� 	��
�������(���� ���������8� 3��������� ����

�� 
�� �����	��� ,��������� ��� ���	#%���
	� 3���
��	� ��� 3�������	 	��������
-���������#���������� ��� �������������
��	������� (�� ��� #$� ���������	��������
��� ��%����������	 ����	��
 ��#��
�������

'���������

(���� ������ ���
� �� ������ 
�� ����
�����	����!����� 

����������#���	�� 	�
���������� �� +����	�	����� 
�� 2����FF

����	�#$��� 7�	��
��	� �� ��� <@@A8 ��

��� ���� ����� 
�� �����������
@;;@<<C 	�# �
����

1��������

��	
��� � � 
�����	� ! � "#$%& +�#�����	 ���
����������� 
�� +����	����
��	 �� �	�������
�������3���.������ ��# 
�� 3���
��	� ������
����� -�	������� 6 +�	������� 
�� 1�����������
+G���������� �*�-��=A� 6 "��������� 3���
	��������� ���������	��
 393798J :96A@�

�	��
��	�� ' �� ���
 <@@AJ ����������#���	�� 	�
���������� �� +����	�	����� 
�� 2���� 6 ���
�������������� ��� �����"��!���� 6 ����
���
���	����� *�������������
 �� (����
 "���
���

���(��	�3�
 9D=;J +����	���.�����	�� ����������
����� 
�� 	��%4�	��� ������� 6 "���.
 �������

�	�����	���	� � � 9DD=J ���������
��	 ���
���������	����������� ����������#���	� 6 )����
�����#� #$� "����	��������� ��
 ����������

��	
 66 7A6>8J 9;A69:A�

����	���� 
 � ������ � � <@@:J �������������
�	��������� ,�����	�� ����� 0�����
��	
����������,���������� 62��������� H�������
3������������#���
 �=6J D;699@�

����	���� 
 � ������ � � <@@AJ +�#�����	 ���
��
�������	�'%���� ��
 �������������	 ���
'%��������	���� "��������� ��� ����������

��	�
���� 6 ���������������� 
�� /������!���

��� > ��������
�� �����"��!����� 

�������
����#���	�� 	���������� �� +����	�	����� 
��
2����FF� ����� 5�
 "���
���

����
��� ! ) � 9D=;J -������� ��
���� �� ��������
������ -���� +�������
 39	 :@D6:<9�

������ � � ����	���� 
 � *���
��� + � ,	��
���
- � 9DDDJ �%������� *���������
� �� &������
�����#�� 7��
���"'������������%��8 �� ,���

����	�� 
�� �����������%������ ���������#�
���
��� 6 "���
���� 3��	��������� ���������
	��
 �35
 "���
���

��������� 3�
 9D>CJ ������#��	��� 6 (��������
E��
��������#�������	
 �������

�������� ! 
 � .��	�/���	�0�� � � ����
���
) + � �1��� � � � +� ��		�/� ' � <@@<J
1������ �# ��	������� 
.������ �� ��� �
�����
������� �# ���
������ ����	� �� � �����	�����.
������G ��������. �� ,���� K�������
 *-��
6 ������ -���� +�������
 5=	 <A=6<C@�

2��0������ � � "#$3& "'��������
������� �
� <�
"��
��������������� 6 "���.
 �������


�����	�� ��
 9D=CJ (������ ��
 2���#���������

������� 6 (�������� E��
��������#�������	

�������


����� ! � "##$& (�� 0�����
��	 
�� ����. E��
	�� /������ ��� ���������������� �������������
��� ���������
��	�
����� 6 �$������ 3���
	��������� �����
���	��
 � =6
 3+N�*K2�
0����	
 �$������

����������� 4 
 � 
0���� ! � � )� 4��/� .�

<@@@J 2.����������� ��	������� ��
���� ��

����� ���������������� �	���������� ���� �������
���������� 6 ������ -���� +�������
 ;3	 9A=6
9=<�

�������� 5 � � !����	�
��� ' � � .
����	�
) . � ��	��	0���� ' � 
 9DD9J 0�	�������
��
���� �� ���� ������������ 6������ -���� +��
������
 9>J 9@A699D�

�������#��� 
�� �������J

(�� 
��1��� ����	���
3����������	�)������ "���
��
-������ ���������
��	
/���	���������	 � 9C
 (�9::C; "���
��

/���J @;;9�<==99@C
 ��GJ @;;9�<==99D<

������J ���������	#������
���
�

(�� ����
 �����
*��������%� "���
��
 1������� #$� 3�� ����	��

"� >@9AA;
 (�9::9A "���
��

/���J @;;9�DCC<9@C
 ��GJ @;;9�DCC<@D<

������J ���
��������������
���
�

���������� ���	�������J ,������� <@@A
��	�������J H����� <@@>

 �% ��������������� � ������ !��!�� � "����#�������� $%&''(



l5,4)4%-0/2!, g90%230%#42!, c!4! `.!,93)3 &/2 q%')/.!,
c%4%#4)/. /& o,!.4 c)3%!3%3 "9 53).' ! s2!#4/2L !.$ !.
`)2"/2.%L"!3%$ r0%#42/-%4%2
> b!3% r45$9Y r5'!2 "%%4 $)3%!3% q():/#4/.)! 3/,!.) >

q`hmdq k`tchdm E fdnqf a`qdsgK j<,.

m(<:25'6\ 5(027( 6(16,1*N 68*$5 %((7N +<3(563(&75$/ 5(027( 6(16,1*N ikuN 9(*(7$7,21 ,1',&(6N
08/7,7(0325$/ &/$66,7&$7,21

u800$5<\ g9(5< <($5 68*$5 %((7 ',6($6(6 &$86(
/2:(5 68*$5 %((7 <,(/'6 $1' 48$/,7,(6 &203$5('
72 7+( $9(5$*(P v2 '(7(&7 $1' 5(*,21$/,=( 7+,6 0$7O
7(5 2) )$&7N +,*+ 5(62/87,21 7(/'N 75$&725 $1' $,5O
%251( +<3(563(&75$/ '$7$ :(5( 86(' 72 5(&2*1,=(
$ )81*$/ 68*$5 %((7 ',6($6( Jt+,=2&721,$ 62/$1,
9$5P %(7$(K $6 $1 (;$03/(P
h25 7+( $,5%251( 3$57 2) 7+( 678'<N 08/7,7(0O

325$/ +<3(563(&75$/ 5(027( 6(16,1* '$7$ :$6 352O
9,'(' %< 7+(c,5%251( x,6,%/(Bp($5 k1)5$5(' k0$*O
,1* u3(&7520(7(5 JcxkuKN :+,&+ ,6 23(5$7(' %<
7+( i5281' v587+ e(17(5 q%(5%$<(51 J*7&2N i(5O
0$1<KPc'',7,21$//<N 75$&725 %$6('08/7,7(0325$/
+<3(563(&75$/ 5(9(&7,21 '$7$ 3529,'(' %< 7+(
i5281'O23(5$7(' x,6,%/(Bp($5 k1)5$5(' k0$*,1*
u3(&7520(7(5 JixkuK:$6 86(' 72 9$/,'$7( 7+(cxku
'$7$ $1' 72 &203$5( 7+( &/$66,7&$7,21 5(68/76P
v2 ,1',&$7( 7+( ',5(5(1&( %(7:((1 +($/7+< $1'

81+($/7+< 3/$176 $ 683(59,6(' .12:/('*(O%$6('
&/$66,7&$7,21 $3352$&+:$6 86('Pd(6,'( 7+( 86$*(
2) 08/7,7(0325$/ 7(/' %$6(' 63(&7525$',20(7(5
'$7$N :+,&+:$6 &2//(&7(':,7+ 7+( h,(/'u3(&j$1'O
+(/' JcufK $1' :+,&+ :$6 86(' )25 7+( 683(5O
9,6(' .12:/('*( %$6(' &/$66,7&$7,21 2) 7+( 75$&O
725O $1' $,5%251( %$6(' '$7$6(76N 7+,6 $3352$&+
,1&/8'(' 7+( (/$%25$7,21 2) 7+( 5(9(&7,21 5(68/76
:,7+ +<3(563(&75$/ 9(*(7$7,21 ,1',&(6 72 '(7(&7 7+(
68*$5 %((7 ',6($6(P v+(5()25(N 7+( 7:2 08/7,7(0O
325$/ 75$&725O $1' $,5%251( %$6(' '$7$6(76 :(5(
$1$/<6(' %< &$/&8/$7,1* 7+( q37,0,=(' u2,/Oc'O
-867(' x(*(7$7,21 k1'(; JqucxkKN :+,&+ ,6 $ +<O
3(563(&75$/ 9(*(7$7,21 ,1'(;P h,1$//<N 7+( 5(68/76
:(5( &/$66,7(' ,172 1,1( 9,7$/,7< &/$66(6P
v+,6 3$3(5 35(6(176 7+( (9$/8$7,21 2) 7+( *(1O

(5$7('08/7,7(0325$/ &/$66,7&$7,216 $1' ',6&866(6
7+( 3266,%,/,7< 2) '(7(&7,1* $1' 5(*,21$/,=,1*
68*$5 %((7 ',6($6(6 :,7+ +<3(563(&75$/ '$7$ $1'
0(7+2'6P

|86$00(1)$6681*\ o8/7,7(0325$/( c1$/<6( +<O
3(563(.75$/(5 f$7(1 =85 5(*,21$/(1 x(525781* 921
r9$1=(1.5$1.+(,7(1 817(5 x(5:(1'81* (,1(6 75$.O
725O 81' 98*=(8**(67@7=7(1 u3(.7525$',20(7(56P
h$//%(,63,(/\ |8&.(55@%(1.5$1.+(,7 t+,=2&721,$
u2/$1,P k0 x(5*/(,&+ =8 81%()$//(1(1 |8&.(5O
5@%(16&+/>*(1 9(5856$&+(1 m5$1.+(,7(1 $8) '(1
h(/'(51 -('(6 l$+5 (5+(%/,&+( g517(6&+>'(1 81'
)@+5(1 62 =8 *(5,1*(1 g575>*(1P w0 .5$1.( d(O
5(,&+( '(5 %(7525(1(1 u&+/>*( =8 9(5257(1 81'
=8 5(*,21$/,6,(5(1N :85'(1 ,0 t$+0(1 '(5 +,(5
925*(67(//7(1 u78',( +2&+ $89?6(1'( +<3(563(.7O
5$/( h(/'ON v5$.725O 81' h/8*=(8*'$7(1 *(187=7P
f,( c86)@+581*(1 ',(6(6 d(,75$*6 %(6&+5>1.(1
6,&+ $8) ',( |8&.(55@%(13,/=.5$1.+(,7 t+,=2&O
721,$ 62/$1, 9$5P %(7$(P
f,( 08/7,7(0325$/(1 +<3(563(.75$/(1 h/8*O

=(8*'$7(1 :85'(1 '85&+ '$6 c,5%251( x,6,%/(B
p($5 k1)5$5(' k0$*,1* u3(&7520(7(5 JcxkuK (5O
+2%(1N '$6 921 '(0 i5281' v587+ e(17(5 q%(5O
%$<(51 J*7&2N i(50$1<K %(75,(%(1 :,5'P |86>7=O
/,&+ '$=8 6,1' 08/7,7(0325$/( +<3(563(.75$/(N
75$.725*(67@7=7( t(9(;,21(1 '85&+ '$6 i5281'O
23(5$7(' x,6,%/(Bp($5 k1)5$5(' k0$*,1* u3(&O
7520(7(5 JixkuK *(0(66(1 :25'(1N 80 ',( cxku
f$7(1 =8 9$/,',(5(1 81' 80 ',(m/$66,7.$7,216(5O
*(%1,66( =8 9(5*/(,&+(1P
h@5 ',( c1$/<6( '(5 w17(56&+,('( =:,6&+(1

*(681'(1 81' ,17=,(57(1 |8&.(55@%(1 :85'( (,1
@%(5:$&+7(5 :,66(16%$6,(57(5 m/$66,7.$7,216$1O
6$7= *(:>+/7P p(%(1 '(5 x(5:(1'81* 921 08/7,O
7(0325$/(1 +<3(563(.75$/(1 h(/''$7(1N ',( 0,7
j,/)( '(6 h,(/'u3(& j$1'+(/' JcufK u3(.752O
5$',20(7(56 (5+2%(1 81' )@5 ',( m/$66,7.$7,21(1
'(5 %(,'(1 75$.725O 81' 98*=(8**(67@7=7(1 f$7(1
9(5:(1'(7 :85'(1N %(,1+$/7(7 ',(6(5 0(7+2',6&+(
c16$7= $8&+ ',( f$567(//81* '(5 t(9(;,21(1 81O
7(5 x(5:(1'81* 921 +<3(563(.75$/(1 x(*(7$O

o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. R?QOOUK rM QPV>QQVK T &)'3MK P 4!"M

SVUTOZUXVBRXBTRRXBRTSY C TPYW
B TRRX firh BgP u&+:(,=(5%$57I6&+( x(5/$*6%8&++$1'/81*N fOYRSYX u7877*$57



7,216,1',=(6N 80 ',( |8&.(55@%(1.5$1.+(,7
5>80/,&+ =8 9(5257(1P f$)@5 :85'(1 ',( f$7(1O
6>7=( $8)%(5(,7(7 81' '(5 +<3(563(.75$/( q37,O
0,=(' u2,/Oc'-867(' x(*(7$7,21 k1'(; JqucxkK
%(5(&+1(7P k1 (,1(0 /(7=7(1 c1$/<6(6&+5,77 :85O
'(1 ',( g5*(%1,66( ,1 1(81 x,7$/,7>76./$66(1 ./$6O
6,7=,(57P
f,(6(5 d(,75$* =(,*7 ',(c86:(5781* '(5 (5=(8*O

7(1 08/7,7(0325$/(1 m/$66,7.$7,21(1 81' ',6O
.87,(57 ',(o?*/,&+.(,7 '(5 5>80/,&+(1 x(525781*
81' t(*,21$/,6,(581* 921 |8&.(55@%(1.5$1.O
+(,7(1 817(5 x(5:(1'81* +<3(563(.75$/(5 u<6O
7(0( 81' o(7+2'(1P

P h.42/$5#4)/.

h25 7+( 0$-25,7< 2) 7+( g8523($1 &,7,=(16N
7+( $9$,/$%,/,7< 2) '$,/< )22' :,7+ +,*+ 48$/O
,7< 67$1'$5'6 ,6 &20021P c021* 27+(5
7+,1*6N 7+,6 0$77(5 2) )$&7 $775,%87(6 72 7+(
'(0$1'6 2) 7+( /(*,6/$725 $1' 7+( 0$5.(7N
:+2 &/$,0 48$/,7< &21752/ $1' J*(2OK 75$&($O
%,/,7< 2) $// 352&(66(6 :,7+,1 7+( )22' 6833/<
&+$,1P y,7+ 5(63(&7 72 7+,6 %$&.*5281'N $
iku %$6(' o$1$*(0(17 k1)250$7,21 u<6O
7(0 )25 u8*$5 d((7 e203$1,(6 :$6 '(9(/23O
(' Ju8*$5 d((7 o$1$*(0(17 k1)250$7,21
u<67(0 3 u8okuKN :+,&+ ,1&/8'(6 *(2O
*5$3+,&$/N $775,%87( $1' 5(027( 6(16,1* '$7$
Jn$8',(1 H f2/86&+,7= TRRVN n$8',(1 (7
$/P TRRV$] n$8',(1 (7 $/P TRRW$N %N &KP v+(5(O
)25(N $ 7(/' %$6(' $3352$&+ :$6 &+26(1 72
&2//(&7 63$7,$/ $1' $/3+$180(5,& ,1)250$O
7,21 2) (9(5< 352'8&7,21 67(3P v+,6 (1$%/(6
u8oku 72 75$&( $1' 75$&. ,1 $ 7(/' %$6('
:$< A )520 7+( 62,/ 6$03/,1* 72 7+( %((7 '(O
/,9(5< JDD)520 7(/' 72 )$&725<IIK A $1' 0((76
7+( $%29( 0(17,21(' 5(48,5(0(176P

q1( 2%-(&7,9( 2) u8oku ,6 72 '(7(&7 68*$5
%((7 ',6($6(6 %< 86,1* 08/7,7(0325$/ +<3(5O
63(&75$/ 5(027( 6(16,1* '$7$ 3529,'(' %< $1
$,5%251(ON 75$&725O $1' +$1'+(/' 63(&O
7525$',20(7(5P Jn$8',(1 (7 $/P TRRUN
n$8',(1 (7 $/P TRRV%N &N (KP v:2 ',5(5(17
+<3(563(&75$/ 6(1625 6<67(06 :(5( 86(' 72
'(7(&7 7+( 68*$5 %((7 ',6($6( t+,=2&721,$
62/$1, 9$5P %(7$(P v+,6 )81*$/ ',6($6( 5276 7+(
%((7 52276 $1' $/62 &$86(6 $ :($7+(5,1* 2)
7+( )2/,$*( Jt,(&.0$11Hu7(&. S[[WKPt+,O
=2&721,$ 62/$1, $77$&.6 7+( %((7 ,1 7+(0,''/(

2) ,76 9(*(7$7,21 3(5,2'P d@771(5 (7 $/P
JTRRTK (67,0$7( 7+( $5(&7(' $5($ 2) i(5O
0$1< :,7+ SRNRRR +(&7$5(6 $/5($'< ,1 TRRSP
u78',(6 2) i(50$1 68*$5 %((7 6((' &20O
3$1,(6N 38%/,6+(' 9,$ ,17(51(7 Ju<1*(17$
TRRRKN 675(1*7+(1 7+( 67$7(0(17 2) d@771(5
$1' +,6 &2//($*8(6P v+(< 5(O(9$/8$7(' 7+(
',6($6( $5($ 2) i(50$1< ,1 TRRT $1'
5($&+(' 7+( &21&/86,21 7+$7 7+( 180%(5 2)
7+( $5(&7(' 7(/'6 :$6 1($5/< 5('83/,&$7('
J&$P TRNRRR +(&7$5(6KP
d(6,'( 7+( &20021 6859(< :+,&+ ,6 &$5O

5,(' 287 %< 352)(66,21$/6 ,1 6(9(5$/ 7(/'
&$03$,*16N 7+( 86$*( 2) 5(027( 6(16,1* 6<6O
7(06N $1' ,17(*5$7(' ,0$*( $1$/<6,6 &$1 +(/3
72 5(&2*1,=(N '(7(&7 $1' 5(*,21$/,=( *52:7+
$120$/,(6 2) /$5*( $5($6 Jn,//(6$1' (7 $/P
TRRVKPy,7+ 7+,6 0$77(5 2) )$&7N 7+( ,1&5($6O
,1* ,03257$1&( 2) '(7(&7,1* $1' /2&$7,1*
t+,=2&721,$ 62/$1, ,6 127 81868$/P
h25 7+,6 385326( $ 0(7+2' +$6 %((1 '(O

9(/23(' 72 9,68$/,=( ',6($6(' $1' +($/7+<
3$576 2) $ 68*$5 %((7 7(/'P v+(5(%<N $ .12:/O
('*( %$6('N 08/7,7(0325$/N +<3(563(&75$/
$3352$&+ :$6 86(' 72 &$/&8/$7( $ 6(16,7,9(
9(*(7$7,21 ,1'(;P

Q l!4%2)!,

h25 $*5,&8/785$/ $33/,&$7,216N 7+( $1$/<6,6 2)
$,5%251(N 7(/'O $1' 6$7(//,7(O%$6(' +<3(5O
63(&75$/ 5(9(&7$1&( '$7$ ,6 2) ,1&5($6,1* ,0O
3257$1&( Je/(9(56 H l21*6&+$$3 TRRSKP
e216(48(17/<N ,1 7+,6 678'< 7+5(( +<3(563(&O
75$/ '(9,&(6 &2//(&7(' 5(9(&7$1&( '$7$ 72 '(O
7(&7 7+( ',6($6(P k1 &2175$67 72 08/7,63(&75$/

QPW o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. R?QOOU



e)'M PY c%3)'.%$ -%!352%-%.4 $%6)#% &/2 #/,,%#4).' (90%230%#42!, &)%,$ $!4!M

5(027( 6(16,1* 7+( +<3(563(&75$/ 0($685(O
0(176 $&48,5( 9(5< 1$552: 63(&75$/ %$1'6
7+528*+287 7+( 9,6,%/(N 1($5 ,1)5$5(' $1'
0,'O,1)5$5(' 3257,216 2) 7+( 63(&7580P
v+(5()25(N 7+( $1$/<6,6 2) +<3(563(&75$/
'$7$6(76 25(56 025( 23325781,7,(6 &20O
3$5(' 72 08/7,63(&75$/ 21(6P v+( 86(' 7+5((
6(162560($685(' 7+( 63(&75$/ 5(9(&7$1&( %(O
7:((1 7+( 9,6,%/( $1' 7+( 1($5 ,1)5$5(' 3$57
2) 7+( (/(&7520$*1(7,& 63(&7580 %< 86,1*
6(9(5$/ &+$11(/6 $1' $ 9(5< 1$552: 63(&75$/
,17(59$/P y,7+ 7+(,5 +,*+ 63$7,$/ 5(62/87,21N
7+(< :(5( $%/( 72 '(7(&7 ',5(5(17 &523 9,7$/O
,7,(6 9(5< '(7$,/('P

QMP e)%,$ 3526%9 7)4( cfor

f,5(5(17,$/ iruO'$7$N &217$,1,1* 7+( ',6O
($6(' 32/<*21 %281'$5,(6 :,7+ $7 /($67 TW
3(5&(17 ,1)(&7(' $5($N :(5( &2//(&7(' $7 6(O
/(&7(' 7(/'6 2) 7+( 678'< $5($ 72 9$/,'$7( 7+(
08/7,7(0325$/ +<3(563(&75$/ &/$66,7&$7,21P
h25 7+,6 385326( $ DDv5,0%/( c*iruA SUTII
7:(/9( &+$11(/ 5(&(,9(5 :$6 &211(&7(' 72 $
uqnqeg'(9,&( 72 6725( 7+( ,1&20,1* '$7$P
q01,uvct ',5(5(17,$/ iru 6(59,&( :$6
86(' 72 &255(&7 7+( '$7$ 21/,1(P
v+( ,1)(&7(' $5($6 2) 7+( &+26(1 7(/'6

:(5( 6859(<(' '85,1* $ 7(/' &$03$,*1 ,1
($5/< u(37(0%(5 TRRUP k1 TRRUN 7+( 7(/'6 2)

7+( :+2/( 678'< $5($ 6+2:(' 6,1*/( 3/$17 ,1O
)(&7,21 %(&$86( 2) 9(5< '5< :($7+(5 &21',O
7,216P c6 7+( 5(*8/$5 6<037206 2) t+,=2&O
721,$ 62/$1, $5( &+$5$&7(5,=(' %< &,5&8/$5 ,1O
)(&7,21 &21&(51,1* 6(9(5$/ 68*$5 %((7 3/$176N
,7 :$6 $/0267 ,03266,%/( 72 &2//(&7 32/<*21
'$7$ 9,$ iruP v+(5()25(N 32/<*216 :(5(
21/< 6725(':,7+ $7 /($67 TW 3(5&(17 ,1)(&7,21P

QMQ r0%#42!, 2%&%2%.#%-%!352%-%.43
7)4( `rcLe)%,$r0%#

v2 '(7(&7 7+( 63(&75$/ ',5(5(1&(6 %(7:((1
+($/7+< $1' ',6($6(' 68*$5 %((76N 7+( +<3(5O
63(&75$/ 63(&7525$',20(7(5 h,(/'u3(& j$1O
'j(/' %<cuf Jc1$/<7,&$/ u3(&75$/f(9,&(6K
:$6 86(' 72 &2//(&7 7(/' '$7$ $7 $1 $57,7&,$/
,12&8/$7,21 75,$/ Jn$8',(1 (7 $/P TRRV&N
n$8',(1 (7 $/P TRRW'KP v+,6 5(9(&7$1&( '$7$
:$6 $5&+,9(' ,1 $ :(% %$6(' 63(&75$/ /,%5$5<
Jn$8',(1 (7 $/P TRRXKP
v+( cuf +$1'+(/' 63(&7525$',20(7(5

+$6 $ :$9(/(1*7+ 5$1*( 2) UTW 10 72
SRYW10 :,7+ $1 ,17(59$/ 2) SPX 10 $1' $
9,(:,1* $1*/( 2) TW '(*5((6P h25 )857+(5
h,(/'u3(& '(7$,/6 6((\ +773\BB:::P$6',P&20
v2 $5&+,9( $ 86()8/ 63$7,$/ *5281' 5(62O

/87,21N $1 $'',7,21$/ 7(&+1,&$/ '(9,&( :$6
'(9(/23(' $1' &216758&7(' ,1 &223(5$7,21
:,7+ 7+( 7(&+1,&$/ '(3$570(17 2) 7+(w1,9(5O

QPXqM k!5$)%. E fMa!2%4(K l5,4)4%-0/2!, g90%230%#42!, c!4! `.!,93)3



6,7< 2) j2+(1+(,0P h,*P S 6+2:6 7+( '(6,*1
2) 7+( 0($685(0(17 '(9,&( $1' $ 3,&785( 2)
7+( 7(/' &$03$,*1 :,7+ 7+( (48,30(17P
v+5(( 7(17O32/(6N :+,&+ :(5( &20%,1(' :,7+
029($%/( -2,16N )250(' 7+( )5$0( 2) 7+( '(O
9,&(P v+( &216758&7,21 :$6 '(6,*1(' 72 387
7+( 0($685(0(17 (48,30(17 72 7+( '(6,5('
+(,*+7 $%29( *5281'Pc02817(' 63,5,7O/(9(/
*8$5$17((' 9(57,&$/ 1$',5 0($685(0(176P

v+( 63(&7525$',20(7(5 :$6 /2&$7(' 7:2
0(75(6 $%29( 7+( )2/,$*(P v+( 0($685,1*
9,(:,1* $1*/( J"K 2) TW '(*5((6 &$86(' $h,(/'
2) x,(: JcK 2) RPXT0T :,7+ $ h,(/' 2) x,(:
5$',86 J5K 2) VV &0 J6(( (48$7,216 S $1' TKP

53 + " 7$100"T1 " b

SZR1 JSK

c3b " 5T JTK

v2 &203$5( +($/7+< $1' ,1)(&7(' 68*$5 %((76
2) 7+( 6(/(&7(' 7(/'6 :,7+ 7+( 21(6 2) 7+(
$57,7&,$/ ,12&8/$7,21 75,$/N 63(&7525$',2O
0(7(5 0($685(0(176 :(5( 0$'( (9(5< VR &0
3(5 52: $1' :(5( $9(5$*(' )25 ($&+ 75($7O
0(17 3/27P v+( 63276 :(5( /2&$7(' :,7+ $
/2: &267 iru 62/87,21 Ji$50,1 kkk r/86K
&283/(' 72 u2)7:$5( )520 gutk Jc5&r$'N
,167$//(' 21 $ e203$4 ,rcs eg &20387(5K
Jn$8',(1 (7 $/P TRRUN n$8',(1 (7 $/P TRRV&KP

QMR `)2"/2.% u)3)",%?m%!2 h.&2!2%$
h-!').' r0%#42/-%4%2 G`uhrH

d(6,'( 7+( 7(/' 0($685(0(176 3529,'(' %<
7+( h,(/'u3(& j$1'+(/' r52N 0217+/< $,5O
%251( +<3(563(&75$/ 0($685(0(176 :(5(
7$.(1 ,1 7+( 3(5,2' 2) l81( TRRU 72 u(37(0O
%(5 TRRU 72 5(*,21$/,=( 7+( *5281' %$6('
'$7$P h25 7+,6 385326(N +<3(563(&75$/ 5(O
027( 6(16,1* '$7$ :$6 3529,'(' %< 7+( DDc,5O
%251( x,6,%/(Bp($5 k1)5$5(' k0$*,1* u3(&O
7520(7(5II JcxkuKN :+,&+ ,6 23(5$7(' %< 7+(
i5281' v587+ e(17(5 q%(5%$<(51 J*7&2KP
v+( +<3(563(&75$/ cxku 6(1625 0($685(6
63(&75$/ 5(9(&7$1&( %(7:((1 VRR $1' ZVW 10
%< 86,1* XU &+$11(/6 :,7+ $ 63(&75$/ ,17(59$/
2) [ 10P c7 $ 63$7,$/ 5(62/87,21 2) V 0(7(56N
7+( cxku 6(1625 ,6 $%/( 72 '(7(&7 &523 9,O
7$/,7,(6 9(5< '(7$,/(' Jo$86(5 H q33(/7
TRRRKP

QMS f2/5.$L/0%2!4%$ u)3)",%?m%!2
h.&2!2%$ h-!').' r0%#42/-%4%2
GfuhrH

k1 &2175$67 72 7+( cxku u(1625N 7+(
DDi5281'O23(5$7(' x,6,%/(Bp($5 k1)5$5('
k0$*,1* u3(&7520(7(5II JixkuK ,6 $ *5281'O
%$6(' 6<67(0 :+,&+ $//2:6 5(9(&7$1&( '$7$
$&48,6,7,21 $7 7(/' 6,7(6 %< 86,1* $ 75$&725
$6 $ &$55,(5 3/$7)250P d(6,'(6 7+( 9(;,%/( $1'
&267O(5,&,(17 86( 2) ixku $127+(5 $'9$1O
7$*( 2) 7+( 6<67(0 ,6 7+( 3266,%,/,7< 72 6,0O
8/7$1(286/< 5(&25' 7+( 5(9(&7$1&( 2) $ 5()O
(5(1&( 3$1(/ '8( 72 $ 1(:/< '(9(/23(' 7%(5O
237,& 6<67(0P v+(ixku 6(1625 &2//(&76 63(&O
75$/ 5(9(&7$1&( '$7$ %(7:((1 UZR 72 ZXR 10
%< 86,1* XU 63(&75$/ %$1'6P ixku ,6 02817O
(' T0 $%29( 7+( )2/,$*( $1' ($&+ 2) 7+(
SX /(16(6 +$6 $ 9,(:,1* $1*/( 2) TW@
J3 khqx 2) RN[0 3(5 /(16KP c &86720 5(O
&25',1* 7%(5O237,& 6<67(0 :+,&+ &216,676
7+(6( SX /(16(6 (1$%/(6 7+( 6,08/7$1(286 3(5O
3(1',&8/$5 5(&25',1* 2) 83 72 ST0 $&5266
7+( '5,9,1* ',5(&7,21 2) 7+( 75$&725 Jm/27=
(7 $/P TRRUKP

R l%4(/$3

v+( 5(' $1' 1($5 ,1)5$5(' 3$576 2) 7+( 5(O
9(&7$1&( 63(&75$ $5( ,03257$17 )25 $*5,&8/O
785$/ $33/,&$7,216 Jm80$5 (7 $/P TRRSKP v+(
6,*1,7&$17 ',5(5(1&( 2) 7+( 5(9(&7$1&( $7 7+(
5(' 3257,216 2) 7+( 63(&75$ &203$5(' 72 7+(
1($5O,1)5$5(' 21(6 &$1 %( 86(' 72 35(',&7 9(O
*(7$7,21 &21',7,216 Jn,//(6$1' (7 $/P TRRVKP
f2&.7(5 (7 $/P JS[ZZK $1' n,&+7, (7 $/P
JS[[YK 6+2:(' ,1 7+(,5 +<3(563(&75$/ 678',(6
7+( 63(&75$/ ',5(5(1&(6 ,1 :,17(5 :+($7 $1'
68*$5 %((76P
j<3(563(&75$/ 9(*(7$7,21 ,1',&(6 JjxkK

$5( &$/&8/$7('N %< 86,1* 5(' $1' 1($5O,1O
)5$5(' 5(9(&7$1&( Jc3$1 (7 $/P TRRUN n,/O
/(6$1' (7 $/P TRRVKP v+( jxk 9$/8(6 $5( 6,*O
1,7&$17/< &255(/$7(' 72 7+( 9,7$/,7< 2) 7+( '(O
7(&7(' 3/$176P k1 7+,6 678'<N 7+( q37,0,=('
u2,/Oc'-867(' x(*(7$7,21 k1'(; JqucxkK 2)
t21'($8; (7 $/P JS[[XK :$6 02',7(' $1'
$33/,(' 72 $1$/<6( 7+( 08/7,7(0325$/ cxku
$1' ixku '$7$6(76 J6(( (48$7,21 UAWKP v+(
,1'(; :$6 &+26(1 72 %( 7+( %(67 ,1',&$725
2) 7+( ',5(5(1&(6 %(7:((1 +($/7+< $1' 81O

QQO o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. R?QOOU



s!"M PY h.$%8 -).)-! Gnr`uhH /& 4(% !24)&)#)!, ).L
/#5,!4)/. 42)!, G#/,,%#4%$ 7)4( 4(% e)%,$r0%#H !4
4(% &/52 fuhr? `uhr #/,,%#4).' $!4%3M

ixkuBcxku
&2//(&7,1* '$7(

o,1,080 9$/8(
JqucxkK

RXBTWBTRRU RPXRR
RYURBTRRU RPWTR
RZBTYBTRRU RPVRW
R[BS[BTRRU RPVUR

+($/7+< 68*$5 %((76P v+( (48$7,216 V $1' W
35(6(17 7+( 02',7(' qucxk )25 7+( cxkuB
ixku '$7$P

qucxk3
tZRR2tXYR

tZRR1tXYR1RPSX
JUK

:+(5(

tZRR3 5(9(&7$1&( $7 ZRR 10 L@b
tYRR3 5(9(&7$1&( $7 XYR 10 L@b

qucxkcxku3 JVK
cxkuA&+$11(/WW2cxkuA&+$11(/UY

cxkuA&+$11(/WW1cxkuA&+$11(/UY1RPSX

:+(5(

cxkuA&+$11(/WW3 5(9(&7$1&( $7 ZRVPXT 10 L@b

cxkuA&+$11(/UY3 5(9(&7$1&( $7 XYUPUZ 10 L@b

qucxkixku3 JWK
ixkuA&+$11(/XY2ixkuA&+$11(/UW

ixkuA&+$11(/XY1ixkuA&+$11(/UW1RPSX

:+(5(

ixkuA&+$11(/XY3 5(9(&7$1&( $7 Y[[PX[ 10 L@b

ixkuA&+$11(/UW3 5(9(&7$1&( $7 XYRPZU 10 L@b

v+( 63$7,$/ $1$/<6,6 $6 :(// $6 7+( ,1'(; &$/O
&8/$7,21 $1' &/$66,7&$7,21 :(5( $&&20O
3/,6+(' %< 86,1* 7+( iku u2)7:$5( c5&O
ikuvo ZPU %< gutkAP
k1 $ 7567 $1$/<6,6 67(3N 7+( $%29( &+$5$&O

7(5,6(' ,1'(; :$6 &$/&8/$7(' )25 7+( )285 ,1O
387 '$7$6(76 :+,&+ :(5( 3529,'(' %< ($&+
2) 7+( 7:2 6<67(06 Jixku $1' cxkuKP h85O
7+(5025(N 7+(qucxk 2) ,1)(&7(' 68*$5 %((76
:$6 ,'(17,7(' %< 86,1* 7+( h,(/'u3(& '$7$
2) l81( TW7+N l8/< UR7+N c8*867 TY7+ $1' u(3O
7(0%(5 S[7+ J6(( v$%P SKP
v+( 92: &+$57 2) h,*P S 6+2:6 7+( '(9(/O

23(' $1' 86(' .12:/('*( %$6(' $3352$&+P
k1 $ 7567 $1$/<6,6 67(3N 7+( qucxk J:+,&+
,6 '(6&5,%(' ,1 (48$7,21 UK :$6 &$/&8/$7('
)25 ($&+ 0217+/< ixku $1' cxku 6&(1(P
v+( 5(68/7 2) 7+$7 352&('85( :$6 $1
DDqucxk ,0$*(IIP c)7(5 7+$7N 7+( *,9(1 h,(/'O
u3(& qucxk 9$/8(6 2) 7+( ,12&8/$7,21 75,$/
:(5( 86(' $6 $1 ,1387 7+5(6+2/' )25 7+(

$1$/<6,6 72 0$6.0267 2) 7+( $%,27,& *52:7+O
$120$/,(6P
v+,6 (1$%/(' 7+( *(1(5$7,21 2) )285 48$6,

%,1$5< ,0$*(6 JDDqucxk e/,36IIKP v+(
DDqucxk e/,3II ,0$*( 21/< &216,67(' 2) 7:2
9$/8(6\ S $1' DD12 f$7$II JDD12 f$7$II 3 12
3,;(/ 9$/8(KP r,;(/6N :+,&+ 6+2: +,*+(5
9$/8(6 7+$1 7+( 7+5(6+2/' J6(( v$%P SK 5(O
&(,9(' 9$/8( SN $// 27+(56 *27 7+( 9$/8( DD12
f$7$IIP v+( &/,33,1* 352&('85( &$/&8/$7('
7+( DDqucxk %,27,&II ,0$*( %< 08/7,3/<,1*
7+( )285 DDqucxk ,0$*(6II %< 7+( )285
DDqucxk e/,36IIP y,7+ 7+,6 352&('85(N 7+(
5(68/76 &217$,1(' 21/< 7+( 3,;(/6N :+,&+
6+2:(' +,*+(5 9$/8(6 7+$1 7+( ,1'(; 0,1,O
0$P c'',7,21$//<N 7+( 0$-25,7< 2) 81:$17('
7(/' %25'(5 (5(&76 :(5( 5('8&(' %< $66,*1O
,1* 7+( 9$/8( DD12 f$7$IIP
e216,'(5,1* 7+( +<327+(6,6 7+$7 7+( h,(/'O

u3(& 7+5(6+2/' ,1',&$7(' 7+( 0,1,080 5(O
9(&7$1&( 2) ,1)(&7(' 68*$5 %((7 /($9(6 $7 $
63(&,7& &2//(&7,1* '$7(N )285 5$67(5 ,0$*(6
&28/' %( *(1(5$7(' Jqucxk %,27,&K :+,&+
',' 127 &217$,1 0267 2) 7+( $%,27,& 3$O
5$0(7(56 $1<025(P c)7(5 &5($7,1* 7+(6( )285
DDqucxk%,27,&II ,0$*(6 7+(<:(5( &20%,1('
%< 86,1* 7+( DD$''II 722/ 2) 7+( c5&ikuvo

t$67(5 e$/&8/$725P v+,6 $/*25,7+0 21/< $/O
/2&$7(' qucxk 9$/8(6 72 7+(6( 3,;(/6 :+,&+
',' 127 &217$,1 7+( 9$/8( DD12 f$7$II ,1 21(
25 025( 2) 7+( )285 DDqucxk %,27,&II ,0$*(6P
v+( 3,;(/6 :+,&+ 6+2:(' 7+( 9$/8( DD12
f$7$II ,1 21( 25025( 2) 7+( DDqucxk %,27,&II
,0$*(6 5(&(,9(' 7+( 9$/8( DD12 f$7$IIP v+(
5(68/7 2) 7+,6 352&('85( :$6 $08/7,7(0325$/
jxk ,0$*( Jqucxk 08/7,KP
k1 7+( /$67 67(3 7+( DDqucxk 08/7,II ,0$*(

:$6 &/$66,7(' ,172 1,1( 9,7$/,7< &/$66(6 %< 86O
,1* 7+( DDs8$17,/( e/$66,7&$7,21o(7+2'II 2)
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e)'M RY j./7,%$'% "!3%$ !002/!#( #/.3)$%2).' 4(% )-!'% /& i5.% !3 !. %8!-0,%M

c5&ikuvo u3$7,$/ c1$/<67P c'',7,21$//<N
7+(iru32/<*216 2) 7+( 7(/' &$03$,*1:(5(
$''(' 72 7+( c5&ikuvo ZPU 352-(&7 $6 $1
29(5/$< /$<(5N 72 9$/,'$7( $1' &203$5( 7+(
08/7,7(0325$/ &/$66,7&$7,21P

S q%35,43

h,*P T 6+2:6 7+( $%29( '(6&5,%(' .12:/('*(
%$6(' +<3(563(&75$/ $1$/<6,6 0(7+2' &21O
6,'(5,1* 7+( 6&(1( 2) l81( $6 $1 (;$03/(P
c)7(5 &$/&8/$7,1* 7+( qucxk )25 $// 3,;(/6N
$ %,1$5< ,0$*( :$6 352'8&('P v+,6 &/,33('
,0$*( ,1&/8'(' $// 3,;(/6 :,7+ +,*+(5 9$/8(6
7+$1 7+( 63(&,7& 7+5(6+2/' 2) 7+( &2//(&7,1*
'$7(P v+( qucxk %,27,& ,0$*( 2) l81( :$6
&$/&8/$7(' %< 08/7,3/<,1* 7+( DDe/,3II %< 7+(
DDqucxk l81(II ,0$*(P
h,*6P U $1' V 35(6(17 7+( 08/7,7(0325$/

&/$66,7&$7,21 5(68/76 2) 7:2 6(/(&7(' 7(/'6
J6(( 0(7+2'2/2*,&$/ $3352$&+ 6+2:1 ,1
h,*P S )25 '(7$,/6KP c&&25',1* 72 7+( /($) 9,O
7$/,7< 2) 68*$5 %((76N 7+( 9$/8(6 2) 7+( &$/O
&8/$7(' qucxk :(5( ,1&5($6,1* :,7+ +($/O
7+,(5 $1' '(&5($6,1* :,7+ 81+($/7+,(5 3/$17
&21',7,216P v+( 08/7,7(0325$/ ,0$*(6 :(5(
&/$66,7(' ,172 1,1( 9,7$/,7< &/$66(6P n2: ,1O
'(; 9$/8(6 J+($/7+< 3/$176K $5( ',63/$<(' ,1
&2/' &2/2856 J%/8(N *5((1KPj,*+ ,1'(; 9$/8(6
J81+($/3+< 3/$176K :(5( $662&,$7(' :,7+
:$50 &2/2856 J<(//2:N 25$1*(N 5('KP u,*1,7O
&$17 ',5(5(1&(6 &21&(51,1* 3/$17 9,7$/,7,(6
:,7+,1 7+( 7(/'6 &$1 %( ,'(17,7('P d< 86,1*
7+( $%29( '(6&5,%(' .12:/('*( %$6(' &/$6O
6,7&$7,21 $3352$&+ 0267 2) 7+( $%,27,& )$&O
7256 J7(/' %25'(5 (5(&76N %$5( 62,/N (7&PK :(5(
&/,33(' ,1 $1 ($5/< 67$*( 2) 7+( $1$/<6,6P
v+(5()25(N 7+( 08/7,7(0325$/ 5(68/76 6+2:

0$1< 81&/$66,7(' $5($6 :,7+,1 7+( 7:2
7(/'6P
v+( 29(5/$< 2) 7+( iru 32/<*21 /$<(5

&217506 7+( ',5,&8/7< 2) 6859(<,1* 6,1*/( ,1O
)(&7(' 3/$176 :,7+,1 $ 7(/'P v+( 6725(' 32/<O
*216 ,1&/8',1* $7 /($67 TW 3(5&(17 ,1)(&7('
68*$5 %((76 '2 127 0$7&+ 7+( 63$7,$/ ',6O
75,%87,21 2) 7+( 5(027(/< 6(16(' 81,1)(&7('
3/$176 9(5< '(7$,/('P
v+( $5($ 2) DD12f$7$II ,1 7+( :(67(51 3$57

2) 7+( 6287+(51 7(/' J6(( h,*P TK &20(6 )520
7+( ,1&203/(7( cxku '$7$6(7 2) l8/<P c6
7+(5( 2&&855(' 6(1625 352%/(06 '85,1* &2/O
/(&7,1* 7+( 5(9(&7$1&( '$7$N 7+( DD9,*+7O
675,3(II +$' 72 %( &87 25P j(1&(N 7+( 08/7,O
7(0325$/ $/*25,7+0 $66,*1(' DD12 f$7$II )25
7+$7 5(*,21 2) 7+( 7(/'P k1 &2175$67 72 7+(
75$&725 %$6(' ixku 6<67(0 $ 0$-25 $'9$1O
7$*( 2) cxku ,6 ,76 9(5< 7,0(O(5,&,(17 0$1O
1(5 2) &2//(&7,1* 5(9(&7$1&( '$7$ 2) $ /$5*(
$5($P v+( ixku '(9,&( &$1 21/< %( 86(' 72
5(&25' '$7$ 2) 60$// $5($6 J7(/' 6,=(KP d87
$6 7+( 63$7,$/ 5(62/87,21 2) ixku ,6 08&+
+,*+(5 7+$1 7+( 21( 2) 7+( cxku 7+( &/$66,O
7&$7,21 5(68/7 ,6 025( '(7$,/('P v+(5()25(N
60$//(5 ,1)(&7(' $5($6 &$1 %( ',5(5(17,$7('
$ /27 %(77(5P
h,*P U 35(6(176 7+$7 $'9$17$*( 2) 7+(

ixku 6<67(0P e203$5(' 72 7+( cxku &/$6O
6,7&$7,21 7+( 21( 2) ixku 6+2:6 025(
$%,27,& 7(/' %25'(5 (5(&76P v+$7 5(68/76 ,1
08&+ /2:(5 &/$66,7&$7,21 $&&85$&<P k035(O
&,6( &$/,%5$7,216 2) 7+( 7:2 6<67(06 %< *7&2
JcxkuN ixkuK &$86(' ',5(5(17 5(9(&7,21
9$/8( 5$1*(6 $1' &$86(' 7+(6( +$5'/< &20O
3$5$%/( &/$66,7&$7,21 5(68/76P p(9(57+(/(66N
7+( $'9$17$*(6 2) 7+( 86(' 7:2 +<3(563(&O
75$/ '(9,&(6 $5( 2%9,286P
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d27+ 08/7,7(0325$/ &/$66,7&$7,216 J6((
h,*6P T $1' UK 6+2: 6,*1,7&$17 ',5(5(1&(6 ,1
3/$17 9,7$/,7,(6 :,7+,1 7+( 7(/'6 81'(5 ,19(6O
7,*$7,21P k1 &20%,1$7,21 :,7+ 7+( firu
0($685(0(176 $1' 7+( .12:/('*( 2) 7+( ',6O
($6( J',6($6( 67$*(6N ',63(56,21N (7&PK 7+( +<O
3(563(&75$/ 5(68/76 &$1 %( 86(' 72 '(7(&7N ',)O
)(5(17,$7( $1' 5(*,21$/,=( +($/7+< $1' ',6O
($6(' 68*$5 %((76P

c)3#533)/.

k1 7+,6 678'<N $1 $,5%251( 08/7,7(0325$/ +<O
3(563(&75$/ 5(027( 6(16,1* '$7$6(7 :$6 &/$6O
6,7(' 21 7+( %$6,6 2) +<3(563(&75$/ 7(/' '$7$
%< 86,1* $ +<3(563(&75$/ 9(*(7$7,21 ,1'(;P
k1 &2175$67 72 7+( &219(17,21$/ 68*$5 %((7
',6($6( 6859(<N 6+$3( $1' 6758&785( 2) 7+(
,1)(&7(' $5($6 :,7+,1 7+( 6(/(&7(' 7(/'6 &28/'
%( 63$7,$//< ,'(17,7(' %< 86,1* $ 08/7,7(0O
325$/ .12:/('*( %$6(' &/$66,7&$7,21 $3O
352$&+P
h,(/' %$6(' +<3(563(&75$/ 0($685(0(176

$1' $ 75$&725 $1' $1 $,5%251( +<3(563(&75$/
6(1625 :(5( 86(' 72 '(7(&7 68*$5 %((7 5(9(&O
7$1&(P e203$5(' 72 6$7(//,7( %$6(' 6<67(06N
75$&725 $1' $,5%251( 3/$7)2506 $5( 025(
9(;,%/( &21&(51,1* &2//(&7,1* '$7(N 5(3(7,O
7,21 5$7( $1' :($7+(5 &21',7,216P
k1 *(1(5$/N 7+( ,00(16( $'9$17$*( 2) $

+<3(563(&75$/ '(9,&( ,6 ,76 9(5< +,*+ 63(&75$/
5(62/87,21P v+( 3266,%,/,7< 2) $1$/<6,1*
'$7$6(76 %< 86,1* +<3(563(&75$/ 9(*(7$7,21
,1',&(6 )25 7+( '(7(&7,21 2) 3/$17 9,7$/,7,(6
,167($' 2) &20021 08/7,63(&75$/ 21(6 A ,P (P
7+( qucxk J:+,&+ :$6 86(' ,1 7+,6 678'<K
25 7+( +<3(563(&75$/ ,1'(; 2) i,7(/621 (7
$/P JS[[XK A 25(56 025( 23325781,7,(6 )25 $*O
5,&8/785$/ $33/,&$7,216 Jc3$1 (7 $/P TRRUKP
v+( 0$7+(0$7,&$/ 3266,%,/,7,(6 2) %$1' &$/O
&8/$7,216 $1' &20%,1$7,216 )25 7+( &5($7,21
2) 1(: jxk $5( ',63523257,21$7(/< (1O
+$1&('P k1 7+( %(*,11,1* 2) 7+( ixku $1'
cxku '$7$ $1$/<6,6 )25 7+,6 678'<N 7+(
&$/&8/$7,21 $1' ,17(535(7$7,21 2) 6(9(5$/
jxk 5(68/7(' ,1 86,1* 7+( qucxk %(&$86(
2) ,76 /2: 6(16,7,9,7< &21&(51,1* %$5( 62,/
$1' 27+(5 $%,27,& 3$5$0(7(56P h857+(5O
025(N 7+( qucxk 6+2:(' $ +,*+ 5$1*( %(O
7:((1 9$/8(6 2) ,1)(&7(' $1' +($/7+< 68*$5
%((76P

d(6,'( 7+( '$7$ $1$/<6,6 2) 7+( 75$&725 $1'
$,5%251( 6(1625N $ +<3(563(&75$/ /,%5$5< :$6
*(1(5$7(' %< 86,1* :((./< 7(/' %$6(' 5(9(&O
7$1&( '$7$ 2) 7+( $57,7&,$/ ,12&8/$7,21 75$,/
:+,&+ :(5( &2//(&7(' :,7+ 7+( h,(/'u3(&
j$1'+(/' Jn$8',(1 (7 $/P TRRW'KP v+,6 :(%
%$6(' 63(&75$/ /,%5$5< &217$,16 7+( 5(9(&O
7$1&( &+$5$&7(5,67,&6 2) 7+( 68*$5 %((7 ',6O
($6( t+,=2&721,$ 62/$1, $1' &28/' %( 86('
$6 $ 5()(5(1&( )25 7+( 5(*,21$/,=$7,21P c6 7+(
,1)(&7,21 2) 7+( ',6($6( $1' ,76 287%5($.
:(5( 127 7<3,&$/ ,1 TRRU $1' 7+( 63$7,$/ 5(6O
2/87,216 2) 7+( ,1387 '$7$6(76 :(5( 722 /2:
)25 '(7(&7,1* 6,1*/( $5(&7('3/$176 :,7+ $ 6,*O
1,7&$17 $&&85$&<N 7+( fOiru 32/<*21
0($685(0(176 6+2:(' 127 7+( 48$/,7< 2)
7+26( +$9,1* %((1 &2//(&7(' ,1 35(9,286
<($56P e,5&8/$5 $5(&7(' $5($6 :,7+,1 7+( 6(O
/(&7(' 7(/'6 ',' 127 2&&85 ,1 TRRUP v+,6 5($O
621 :$6 5($621$%/( )25 7+( $%29( '(6&5,%('
/2: 6,*1,7&$1&(P h857+(5025(N DD0,;(' 3,;(/
3+(120(1$I6II :,7+,1 7+( ixku $1' cxku
6&(1(6 &29(5(' 7+( 81868$/ 6,78$7,21 2)
TRRUN 722P

b/.#,53)/.3

o21,725,1* 3/$17 ',6($6(6 '85,1* 7+( &,5&/(
2) 7(/' 352'8&7,21 ,6 21( 0$,1 2%-(&7,9(
:,7+,1 7+( )22' 6833/< &+$,1P v+(5()25(N
02'(51 &20387(5 %$6(' f(&,6,21 u833257
u<67(06 JfuuK 6+28/' ,1&/8'( 722/6 72 '(7(&7
$1' 5(*,21$/,=( 68&+ 3/$17 &21',7,216P h85O
7+(5025(N '(0$1'6 2) 7+( gw 0$5.(7 $1'
7+( $*5,&8/785$/ 32/,&< &21&(51,1* )22'
48$/,7< $1' '2&80(17$7,21 386+ 7+( '(9(/O
230(17 2) &20387(5 %$6(' i(2*5$3+,&$/
k1)250$7,21 u<67(06 JikuKN :+,&+ 0((7
7+(6( 5(48,5(0(176P v+( 35(6(17(' ',6($6(
'(7(&7,21 $1' 5(*,21$/,6$7,21 $3352$&+ ,6
3$57 2) $ '(9(/23(' ikuO7(/' %$6(' u8*$5
d((7 o$1$*(0(17 k1)250$7,21 u<67(0
Ju8okuK Jn$8',(1 (7 $/P TRRV$N n$8',(1 H
f2/86&+,7= TRRVN n$8',(1 (7 $/P TRRW$N %N
&KP u8oku &217$,16 6(9(5$/ 7<3(6 2) *(2O'$7$
:+,&+ :(5( &2//(&7(' ,1 $ /2&$/ 3,/27 5(*,21 72
)8/7/ 7+( 48$/,7&$7,216 2) $ )81&7,21$/ 7(/'
%$6(' ikuP k7 ,1&/8'(6 A %(6,'( 0$1< 27+(5
,03257$17 722/6 A 7+( 9,68$/,6$7,21N 7+( '2&8O
0(17$7,21 $1' 7+( '(7(&7,21 2) $// 352&(66(6
:,7+,1 $ &8/7,9$7,21 <($5 2) 68*$5 %((76P
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v+,6 678'< $6 :(// $6 7+( '(9(/230(17 2)
u8oku :(5( (1$%/(' %< $ &223(5$7,21 %(O
7:((1 7+( 68*$5 &203$1< u@'=8&.(5 ci
$1' 7+( w1,9(56,7< 2) j2+(1+(,0 Ju7877O
*$57KN i(50$1< $1' )281'(' %< 7+(
DDm85$725,80 )@5 x(568&+6:(6(1 81' d(O
5$781* ,0 |8&.(55@%(1%$8IIN i(50$1<P

q%&%2%.#%3

c3$1N cPN j(/'N cPN r+,11N uP H o$5./(<N lPN
TRRU\ h2508/$7,21 $1'c66(660(17 2)p$552:O
d$1'x(*(7$7,21 k1',&(6 )520 gqOS j<3(5,21
k0$*(5< )25f,6&5,0,1$7,1*u8*$5&$1(f,6($6(P
A r52&((',1*6 2) 7+( u3$7,$/ u&,(1&(6 e21)(5(1O
&(N u(3P TT1'ATY7+N TRRUN e$1%(55$\ SASUP

d@771(5N iPN k7+855$7NoPgPhP H d8''(0(<(5N
lPN TRRT\ u3>7( t@%(1)>8/( t+,=2&721,$ 62/$1,
A x(5%5(,781*N :,576&+$)7/,&+( d('(8781* 81'
,17(*5,(57( d(.>03)81*6.21=(37(P A |8&.(5,1O
'8675,(N STY\ ZWXAZXXP

e/(9(56N lPrPiPyP H l21*6&+$$3N tPN TRRS\
k0$*,1* 63(&7520(75< )25 c*5,&8/785$/ c33/,O
&$7,216P A k1\ 9$1 '(5 o((5N hPfP H '( l21*N
uPoP Jg'6PK\ k0$*,1* u3(&7520(75<\ d$6,& r5,1O
&,3/(6 $1' r5263(&7,9( c33/,&$7,216P A SWYA
S[[N m/8:(5 c&$'(0,& r8%/,6+(56N f25'5(&+7P

f2&.7(5N mPN m@+%$8&+N yPN d22&+6N hPN 921
t@67(1N ePN v(03(/0$11N wP H m83)(5N iPN
S[ZZ\ f,( 63(.75$/( t(9(;,21 921 |8&.(55@O
%(1%(67>1'(1 ,0 6,&+7%$5(1 81' ,1)5$527(1
y(//(1/>1*(1%(5(,&+ :>+5(1' '(6 y$&+67806P
A o,77(,/81*(1 '(5 i(6(//6&+$)7 )@5 r9$1=(1O
%$8:,66(16&+$)7(1N S\ WWAWYP

i,7(/621N cPN o(5=/<$.N oPpP H n,&+7(17+$O
/(5N mPN S[[X\ f(7(&7,21 2) 5(' ('*( 326,7,21
$1' &+/2523+<// &217(17 %< 5(9(&7$1&( 0($68O
5(0(176 1($5 YRR 10P A l2851$/ 2) r/$17 r+<O
6,2/2*<N SVZ\ WRSAWRZP

m80$5N nPN u&+0,'7N mPN f85<N uP H u.,'025N
cPN TRRS\ k0$*,1* u3(&7520(75< $1' x(*(7$O
7,21 u&,(1&(P A k1\ 9$1 '(5 o((5N hPfP H '(
l21* Jg'6PK\ k0$*,1*u3(&7520(75<\ d$6,& r5,1O
&,3/(6 $1' r5263(&7,9( c33/,&$7,216P A SSSA
SWWN m/8:(5 c&$'(0,& r8%/,6+(56N f25'5(&+7P

m/27=N rPN d$&+N jP H o$86(5N yPN TRRU\ ixku
A i5281'O23(5$7(' x,6,%/(Bp($5Ok1)5$5('
k0$*,1* u3(&520(7(5P A k1\y(51(5N cN H l$5O
)(N cP Jj56*PK\ r52*5$00( %22. 2) 7+( -2,17
&21)(5(1&( 2) gerc A USWAUTSN gernhN y$O
*(1,1*(1N v+( p(7+(5/$1'6N y$*(1,1*(1 c&$O
'(0,& r8%/,6+(56N l81( TRRUP

n$8',(1N tPN d$5(7+N iP H f2/86&+,7=N tPN
TRRU\ c1$/<6,6 2) +<3(563(&75$/ h,(/' f$7$ )25

'(7(&7,21 2) 68*$5 %((7 ',6($6(6P A k1\ j$5126N
|PN j(5'21N oP H y,:&=$526.,N vPdP Jg'6PK\
k1)250$7,21 7(&+12/2*< )25 $ %(77(5 $*5,O)22'
6(&725N (19,5210(17 $1' 585$/ /,9,1*P A r52&(('O
,1*6 V7+e21)(5(1&( 2) 7+( g8523($1h('(5$7,21
)25 k1)250$7,21 v(&+12/2*< ,1 c*5,&8/785(N
h22' $1' g19,5210(17N x2/P kN UYWAUZSN f(O
%5(&(1N d8'$3(67N j81*$5<P

n$8',(1N tPN d@5&.<N mP H f2/86&+,7=N tPN
TRRV$\ f(9(/230(17 2) $ 7(/'O%$6(' o$1$*(O
0(17 k1)250$7,21 u<67(0 )25 68*$5 %((7 &20O
3$1,(6P A u8*$5 k1'8675<N Z\ WXWAWXYP

n$8',(1N tPN d$5(7+N iP H f2/86&+,7=N tPN
TRRV%\ e203$5,621 2) 5(027( 6(16,1* %$6('
$1$/<6,6 2) &523 ',6($6(6 %< 86,1* +,*+ 5(62/O
87,21 08/7,63(&75$/ $1' +<3(563(&75$/ '$7$ A
&$6( 678'<\ t+,=2&721,$ 62/$1, ,1 68*$5 %((7P A
XYRAXYXN r52&((',1*6 2) 7+( ST7+ k17(51$7,21$/
e21)(5(1&( 21 i(2,1)250$7,&6N l81( Y7+O[7+N
i>9/(P
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,1* /1e ,1 JUPWK 7+( 7567 7(50 2) 7+( 5,*+7
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