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 !"#$%&$ '!(%):  !"#$, %!& '(-)(%*-
&!+# '*! (&,(-!,*$,  !"!.,(! /( 0*&1-
,*!, 2"(3*(,1+#,(! 4+15(0(+67*!, 4!8(-
01 ,( &#, 299!'&*/,( &# (&,(-!,*..

:18/*&*! "*)(/( 0)*$&*$ )!4!,'1, 

0(,*"1,*! -*)('(5(  0!'&)1 7!+(/!-

7! '*; (&,(-!,*. *  (4 &/!,,<; /,6-

&)!,,*;  ( &($,*., 0!)!=*/1,*. /( 

",(5(" 81/* $& (& (0<&1, 0(+67!,,(5( 

/  !"#!: 8%! #  '+1%</1>& $ 0)!% &1/-

+!,*$ ( %(4)! * 8+!, ( 0()$%(7,( &*, 

,)1/ &/!,,<; ,()"1;, "1&!)*1+#,<; * 

%6;(/,<; 3!,,( &$;. ?  !"#! (, 0!)!-

=*/1!& 76/ &/1 +>4/*, %)6=4<, %(+51, 

(&/!& &/!,,( &*,  0)1/!%+*/( &*. @( 

 /(!. 0)*)(%!  !"!.,(! /( 0*&1,*! 

( ,(/1,( ,1 2"(3*$; * 76/ &/1;. A"(-

3*(,1+#,(!  1"(76/ &/*! )!4!,'1, 

(B6B!,*! ,6=,( &* * 8,17*"( &*, 

2"(3*(,1+#,(! 4+15(0(+67*! /( ",(-

5(" (0)!%!+$>& $ ;1)1'&!)(" %!& '(-

)(%*&!+# '*; (&,(-!,*.. C(5%1 )(%*-

&!+* 0)($/+$>& /,*"1,*! ' )!4!,'6, 

0)*8,1>& !5(, +>4$& !5(, (, * 0<&<-

/1!& 2"(3*(,1+#,(! 4+15(0(+67*!, 

76/ &/( 6/!)!,,( &*, 81B*B!,,( &*, 

4(%)(!, =*8,!)1%( &,(!, (0&*"* &*7-

,(! ,1 &)(!,*!.

D!"!.,(! /( 0*&1,*! –  +(=,1$ 

 * &!"1, '(&()1$ ( ,(/</1!& $ ,1 

(0)!%!+!,,<; 0)*,3*01;, *"!!&  (-

%!)=1&!+#,6> (0)!%!+!,,( &# * &*-

0*7,<!  0( (4< )!1+*813**. ? 0 *-

;(+(5** /<%!+$!& $  +!%6>B*. '("-

0+!'  0)*,3*0(/, (4! 0!7*/1>B*; 

299!'&*/,( &# (&,(-!,*. «)(%*&!-

+* – %!&*»: 56"1,,( &# * "*+( !)%*! 

' )1 &6B!"6 7!+(/!'6; /(/+!7!,*! 

%!&!. / =*8,!%!$&!+#,( &#  !"#* '1' 

!! )1/,(0)1/,<; 671 &,*'(/; (&')<-

&( &# * %(/!)*&!+#,( &# (&,(-!,*. 

  %!&#"*; (0&*"* &*7,( &# /81*"(-

(&,(-!,*. /  !"#!; 0( +!%(/1&!+#-

,( &# /  /(*; &)!4(/1,*$;; 5(&(/,( &# 

('18</1&# 0("(B# )!4!,'6, (&/!71&# 

,1 /(0)( <. @( ",!,*> *  +!%(/1-

&!+!. (E.F. G1+*, '*., H.E. I1;1)(/, 

E.H. D*;() '*.),  !"#$ "(=!& /< &6-

01&# / '17! &/! 0(+(=*&!+#,(5( *+* 

(&)*31&!+#,(5( 91'&()1 / /( 0*&1,** 

)!4!,'1. @(+(=*&!+#,(! /(8%!. &/*! ©  !"!#$%&' (.)., 2011
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,1 +*7,( &# )!4!,'1  ( &(*& / &(", 7&( 

,*'&(, ')("!  1"<; 4+*8'*; %+$ ,!5( 

/  !"#! +>%!., ,! (&,( *& $ ' )!4!,'6 

+67-!, ,! +>4*& !5( &1' * ,! 814(&*& $ 

 &(+#'( ( ,!". E /"! &!   &!" ,*'1'(. 

%)65(.  (3*1+#,<. *, &*&6& ,! "(=!& 

0(&!,3*1+#,( ,1,! &*  &(+#'( /)!%1 

/ /( 0*&1,** %!&!.,  '(+#'( "(=!& 

 %!+1&#  !"#$.

J&,(-!,*$ 0)*/$81,,( &*, '(&(-

)<! /(8,*'+* 6 )!4!,'1 /  !"#!, ,! 

&(+#'(  ( &1/+$>& ( ,(/6 !5( /81*"(-

(&,(-!,*.   (')6=1>B*"* +>%#"*, 

,( *  0( (4 &/6>&  ,*=!,*> 76/ &/1 

&)!/(5*, /(8,*'1>B!5( 6 ,!5( / ,(/<; 

*+* /  &)!  (5!,,<;  *&613*$;.

@( ",!,*> )$%1 81)64!=,<; 1/&(-

)(/ (H. H%+!), C. :(%=!) , C. K(),*), 

5+1/,1$ 96,'3*$  !"#* – (4! 0!7*/1&# 

418* ,(! 76/ &/( 4!8(01 ,( &*, 51)1,-

&*)6$ 4!8(01 ,( &# )!4!,'1 +>4(5( 

/(8)1 &1 0)* /81*"(%!. &/**   /,!--

,*" "*)(", ( /(!,** ,(/<;  0( (4(/ 

!5( *  +!%(/1,*$ * )!15*)(/1,*$. 

:!4!,(' ,17*,1!& 1'&*/,( '(0*)(/1&# 

"(%!+* )(%*&!+# '(5( 0(/!%!,*$ * 

0!)!,*"1&#  0!3*9*'6 /81*"((&,(-

-!,*. "!=%6 )(%*&!+$"*. L!&* 81)1-

=1>& $ &!"* *+* *,<"* 0)*/<7'1"*, 

  +!5'( &#> 0!)!,*"1>& 6 )(%*&!+!. 

( (4!,,( &* =! &*'6+$3**, 0(;(%'*, 

"1,!)< 5(/()*&#,  0( (4< )!-!,*$ 

0)(4+!".

:(+# "(%!+!. )(%*&!+# '(5( 0(/!-

%!,*$ /1=,1 ,! &(+#'( / 0)(3!  ! 0)*-

(4)!&!,*$ 0)*/<7!', ,( * '1'  0( (4 

0)!(%(+!,*$  &)!  1. M +* )(%*&!+* 

)!15*)6>& ,1 &)6%,( &* 06&!" 01  */-

,(5( 6;(%1 *+* ,!1%!'/1&,(. 15)!  **, 

&( * 0(%)( &('   4(+#-(. /!)($&,(-

 &#> 46%!& /! &*  !4$ / 1,1+(5*7,(. 

 *&613** &(7,( &1'=!.

? *  +!%(/1,*$; ",(5*; 0 *;(+(-

5(/ 0)( +!=*/1!& $  /$8# "!=%6 %(-

"*,1,&,( &#>, 5+1/!, &/(" /  !"#! 

(%,(5( *8 )(%*&!+!. * 1'&*/,( &#> 

)!4!,'1, !5(  1"( &($&!+#,( &#>. 

F1+#7*'* 4(+!! %* 3*0+*,*)(/1,-

,< / &("  +671!, ! +* 81 %* 3*0+*-

,(. / %("!  +!%*& (&!3, %!/(7'* 4(-

+!! 1'&*/,<, ! +* 1/&()*&!& "1&!)* 

 *+#,!!. N( ,1*4(+!! 4+15(0)*$&,<! 

6 +(/*$ %+$ )18/*&*$ 1'&*/,( &* * 

 1"( &($&!+#,( &* %!&!.  '+1%</1>&-

 $ /  !"#!, 5%! (41 )(%*&!+$ 1'&*/,( 

671 &/6>& / /( 0*&1,** )!4!,'1, ,( 

/!%6&  !4$ 0(-)18,("6: (%*, 4!)!& ,1 

 !4$ 0(%%!)=*/1>B6> 96,'3*>, %)6-

5(. – %* 3*0+*,1),6>. H.E. I1;1)(/, 

*  +!%6$ 0)(4+!"< ,!/)(8(/,  %!+1+ 

/</(% , 7&( %! &)6'&*/,<.  &*+# (&-

,(-!,*$ )(%*&!+!. ' )!4!,'6 /!%!& 

' /(8,*',(/!,*> 1,("1+*. 9()"*-

)(/1,*$ +*7,( &* / %!& '(" /(8)1 &!, 

1 /( 0*&1,*! / 6 +(/*$;  &)(5*;, ,( 

0)(&*/()!7*/<; &)!4(/1,*. * 81-

0)!&(/ $/+$!& $ 0)!%)1 0(+151>B*" 

91'&()(" %+$ ,!/)(81 ,1/$87*/<;  (-

 &($,*. * 0 *;1 &!,**.

H. H%+!) (&"!71!&, 7&( *8,!=*/1>-

B!! /( 0*&1,*!  0( (4 &/6!& )18/*&*> 

76/ &/1 ,!0(+,(3!,,( &* * &!,%!,3** 

' %("*,*)(/1,*>, /0+(&# %( &*)1,**, 

)(%*&!+# '1$ 5*0!)0)(&!'3*$ *+* )1-

%*'1+#,(! 0)!,!4)!=!,*! 0)*/(%$& ' 

,!6 &(.7*/( &* * 15)!  */,( &* %!&!..

C1' (&"!71!& O.P. K("!,&16 '1 , 

/8)( +<! 71 &( ,! 0<&1>& $ 0(,$&# 

0!)!=*/1,*$ * 2"(3*(,1+#,<!  ( &(-

$,*$  /(*; %!&!.. L+$ 0(%)( &'1 (7!,# 

/1=,(, +>4$& +* !5( )(%*&!+*, 8,17*" 

+* (, %+$ ,*;. O.P. K("!,&16 '1  0(%-

7!)'*/1!&, 7&( "(=,( /<%!+*&# 7!&<-

)! (4(4B!,,<! 6 &1,(/'* * /,6&)!,-

,*! 0(8*3**, '(&()<! 81,*"1>& %!&* 

0( (&,(-!,*> ' )(%*&!+$" * '  !4!: $ 

,6=!, * +>4*", * $ +>4+> /1  &(=!; $ 

,6=!, * +>4*", 1 /<  6B! &/6!&! )1%* 

"!,$; $ ,!+>4*", ,( $ (& / !. %6-* 

=!+1> 0)*4+*8*&# $ ' /1"; $ ,! ,6=!, 

* ,!+>4*", ( &1/#&! "!,$ / 0('(!.

L. G(6")*% /<%!+$!& &)* &*01 %!-

&!., ;1)1'&!) '(&()<;  ((&/!& &/6!& 

(0)!%!+!,,<" "!&(%1" /( 0*&1,*$.
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Q 1/&()*&!&,<; )(%*&!+!. *,*3*1-

&*/,<!, (4B*&!+#,<!, %(4)<! %!&*. 

H/&()*&!&,< &! )(%*&!+*, '(&()<! +>-

4$& * 0(,*"1>& %!&!., 0)!%0(7*&1$ ,! 

,1'18</1&#, 1 (4R$ ,$&#, 7&( ;()(-(, 1 

7&( 0+(;(, ,! (01 1$ # +*-,*. )18 0(-

;/1+*&#. J,* &)!46>& (& %!&!. ( "< -

+!,,(5( 0(/!%!,*$ *  &1)1>& $ 0(-

"(7# *", 76&'( (&,( $ # ' *; 810)( 1". 

?"! &!   &!" &1'*! )(%*&!+* (4<7,( 

0)($/+$>& &/!)%( &#,  &1+'*/1$ #   

0(%)( &'(/<" "1' *"1+*8"(", 1 &!" 

4(+!!   ,!"(&*/*)(/1,,<"* / 0<--

'1"* 5,!/1. L!&* &1'*; )(%*&!+!. 

(4<7,( +>4(8,1&!+#,<,  &1)1>& $ 

(4( ,(/1&#, 1 ,! ,1/$81&#  /(> &(7'6 

8)!,*$, (,* (&/!& &/!,,( (&,( $& $ ' 

 /(*" (4$81,,( &$". E" +!57! %1!& $ 

6 /(!,*!  (3*1+#,( 0)*!"+!"<; * 

0((B)$!"<; 9()" 0(/!%!,*$. J,* 4(-

+!! 2,!)5*7,< * 6/!)!,< /  !4!, 6 ,*; 

+67-! )18/*&< 76/ &/(  (4 &/!,,(5( 

%( &(*, &/1 *  1"('(,&)(+#, *" +!57! 

6%1!& $ ,1+1%*&# ;()(-*! (&,(-!,*$ 

 (  /!) &,*'1"*.

L. G(6")*% 0(%7!)'*/1!&, 7&( 6 

1/&()*&1),<; )(%*&!+!. %!&*  &1,(-

/$& $ )18%)1=*&!+#,<"*,  '+(,,<"* 

' '(,9+*'&1". H/&()*&1),<! )(%*&!+* 

 7*&1>&, 7&( 0(%)( &'6 ,!  +!%6!& 0)!-

%( &1/+$&#  +*-'(" ",(5(  /(4(%< * 

0)1/, 7&( (, %(+=!, /( / !" 0(%7*-

,$&# $ *; /(+!, 1/&()*&!&6. N!  +671.-

,( 2&* )(%*&!+* /  /(!. /( 0*&1&!+#-

,(. 0)1'&*'!,  &)!"$ # /<)14(&1&# 6 

)!4!,'1 %* 3*0+*,*)(/1,,( &#, '1' 

0)1/*+(, ,! ( &1/+$>& !"6 /(8"(=,(-

 &* %+$ /<4()1 /1)*1,&(/ 0(/!%!,*$, 

(5)1,*7*/1>& !5(  1"( &($&!+#,( &#, 

+*-1>& 0)1/1 /(8)1=1&#  &1)-*", 

%1=! ! +* )!4!,(' 0)1/. H/&()*&1)-

,<! )(%*&!+* 71B! / !5( ,!  7*&1>& 

,6=,<" ;(&# '1'-&( (4( ,(/</1&#  /(* 

&)!4(/1,*$. S! &'*. '(,&)(+# 81 0(-

/!%!,*!" 0(%)( &'1 – ( ,(/1 *; /( -

0*&1,*$, '(&()(! ,! *%!& %1+#-!  6-

)(/<; 810)!&(/, /<5(/()(/ * ,!)!%'( 

9*8*7! '*; ,1'181,*.. N1*4(+!! 71 &( 

/ &)!71>B*. $   0( (4  %* 3*0+*-

,1),(5( /(8%!. &/*$ – 81065*/1,*!, 

65)(8<. P1'*! )(%*&!+* * '+>71>& 

%6-!/,6> 4+*8( &#,  '60< ,1 0(;/1+<, 

0(2&("6 "!=%6 ,*"* * 0(%)( &'1"* 

)!%'( /(8,*'1!& 76/ &/( 0)*/$81,,(-

 &*. I%! # 9()"*)6!& $ /,!-,*. +('6  

'(,&)(+$, )18/*/1!& $ 76/ &/( /*,< 

*+*  &)1;1 0!)!% ,1'181,*!" *  +1-

4<.  1"('(,&)(+#. L!&* 1/&()*&1),<; 

)(%*&!+!.   &)6%(" 6 &1,1/+*/1>& 

'(,&1'&<  (  /!) &,*'1"* *8-81  /(!. 

0( &($,,(. ,1 &()(=!,,( &* * %1=! 

/)1=%!4,( &* ' (')6=1>B*". J,* 

0(%(8)*&!+#,<, 65)>"<, &)!/(=,< * 

15)!  */,<.

Q  ,* ;(%*&!+#,<; )(%*&!+!. %!&* 

 &1,(/$& $ *"06+# */,<"* * 15)!  */-

,<"*. C1' 0)1/*+(,  ,* ;(%*&!+#,<! 

)(%*&!+* ,!  '+(,,< '(,&)(+*)(/1&# 

 /(*; %!&!., 0(8/(+$$ *" 0( &601&# '1' 

814+15()1  6%*& $, ,! &)!46$ (& ,*; (&-

/!& &/!,,( &* *  1"('(,&)(+$. P1'*! 

)(%*&!+* )18)!-1>& %!&$" %!+1&# / !, 

7&( *" 81;(7!& $, /0+(&# %( &(5(, 7&( 

,! (4)1B1>& /,*"1,*$ ,1 / 0<-'* 

5,!/1 * 15)!  */,(! 0(/!%!,*!, / )!-

86+#&1&! '(&()<;  +671>& $ ,!0)*$&,(-

 &*. Q &1'*; %!&!. 0)(4+!"<   %* 3*-

0+*,(., *; 0(/!%!,*! ,!60)1/+$!"(, 

1 )(%*&!+* 5)64( * )!8'( /< "!*/1>& 

0(%)( &'1, 0)*"!,$>& 9*8*7! '(! ,1-

'181,*!, +*-1>& )(%*&!+# '(. +>4/*, 

/,*"1,*$ *  (76/ &/*$.

L. G(6")*% /<%!+*+ 7!&<)! 01)1-

"!&)1 *8"!)!,*$ )(%*&!+# '(5( 0(-

/!%!,*$:

1. :(%*&!+# '*. '(,&)(+#: 0)* /<-

 ('(" 6)(/,! )(%*&!+* 0)!%0(7*&1>& 

('18</1&# 4(+#-(! /+*$,*! ,1  /(*; 

%!&!.,  0( (4,< ,1 &1*/1&# ,1 /<-

0(+,!,**  /(*; &)!4(/1,*., 0( +!-

%(/1&!+#,< / ,*;. C(,&)(+*)6>B*! 

%!. &/*$ ,10)1/+!,< ,1 "(%*9*'1-

3*> 0)($/+!,*. 81/* *"( &* 6 %!&!., 

15)!  */,( &*, )18/*&*! *5)(/(5( 0(-
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/!%!,*$, 1 &1'=! ,1 4(+!!  (/!)-!,-

,(! 6 /(!,*! )(%*&!+# '*;  &1,%1)&(/ 

* ,()". 

2. :(%*&!+# '*! &)!4(/1,*$: 0(-

46=%1>& %!&!. ' )18/*&*> 8)!+( &*; 

)(%*&!+*  &1)1>& $, 7&(4< *; %!&* 

)18/*/1+*  /(*  0( (4,( &* / *,&!+-

+!'&61+#,(., 2"(3*(,1+#,(.  9!)1;, 

"!=+*7,( &,(" (4B!,**, ,1 &1*/1>& 

,1 ,!(4;(%*"( &* * 0)1/! %!&!. ,1 

 1"( &($&!+#,( &#. 

3. D0( (4< (4B!,*$   %!&#"* / ;(-

%! /( 0*&1&!+#,<; /(8%!. &/*.: )(%*-

&!+*  &)!"$& $ * 0(+#8(/1&# 64!=%!-

,*!   &!", 7&(4< %(4*&# $ 0( +6-1,*$, 

(4( ,(/</1>&  /(> &(7'6 8)!,*$ * 

(%,(/)!"!,,( 5(&(/< (4 6=%1&# !!   

"+1%-*"* 0(%)( &'1"*, /< +6-*/1>& 

*; 1)56"!,&13*>. :(%*&!+*   ,*8'*" 

6)(/,!" 71B! 0)*4!51>& ' ')*'1", 

=1+(41" * )651,*. 

4. A"(3*(,1+#,1$ 0(%%!)='1: )(-

%*&!+*  0( (4,< /<)1=1&#  (76/-

 &/*!, +>4(/# * &!0+(! (&,(-!,*!, ,( 

%!. &/*$ * 2"(3*(,1+#,(! (&,(-!,*! 

,10)1/+!,< ,1  (%!. &/*! 9*8*7! '(-

"6 * %6;(/,("6 )( &6 )!4!,'1, (,* * -

0<&</1>& 6%(/+!&/()!,*! * 5()%( &# 

(& 6 0!;(/  /(*; %!&!.. 

@('181,(, 7&( '("0+!'  7!)& «'("-

0!&!,&,<;» %!&!.  ((&/!& &/6!& ,1+*-

7*> / )(%*&!+# '(" (&,(-!,** / !; 

7!&<)!; *8"!)!,*. – '(,&)(+$, &)!-

4(/1&!+#,( &* '  (3*1+#,(. 8)!+( &*, 

(4B!,*$ * 2"(3*(,1+#,(. 0(%%!)=-

'*, &.!. (0&*"1+#,<" 6 +(/*!" /( -

0*&1,*$ $/+$!& $  (7!&1,*! /< ('(. 

&)!4(/1&!+#,( &* * '(,&)(+$   %!"(-

')1&*7,( &#> * 0)*,$&*!".

M.S. Schaefer, R.A. Bell )18)14(&1+* 

%*,1"*7! '6> %/6;91'&(),6> "(%!+# 

)(%*&!+# '(5( (&,(-!,*$, 5%! (%*, 

*8 91'&()(/ (&)1=1!& 2"(3*(,1+#,(! 

(&,(-!,*! ' )!4!,'6: «0)*,$&*! – 

(&/!)=!,*!», 1 %)65(. –  &*+# 0(/!-

%!,*$ )(%*&!+!.: «1/&(,("*$ – '(,-

&)(+#». C1=%1$ )(%*&!+# '1$ 0(8*3*$ 

(0)!%!+$!& $ /<)1=!,,( &#> )18,<; 

91'&()(/ * *; /81*"( /$81,,( &#>.

D6B! &/!,,<. /'+1% / *  +!%(/1-

,*! 0)(4+!"<  &*+!. )(%*&!+# '(5( 

/( 0*&1,*$ 4<+ /,! !, H. H%+!)(", 

'(&()<. (0* 1+ ,!4+15(0)*$&,<!  *-

&613** %!& &/1,  /$81,,<!   )(%*&!+#-

 '*" /( 0*&1,*!", ,1 ( ,(/! '(&()<; 

)!4!,(' 9()"*)6!& (-*4(7,<! 0)!%-

 &1/+!,*$ ( =*8,*. C ,*" (&,( $& $ 

41+(/ &/( )!4!,'1 * 0)!,!4)!=!,*! 

)!4!,'(". A&* %! &)6'&*/,<!  &*+* 

(&,(-!,*$ ' )!4!,'6 0)!0$& &/6>& 

)18/*&*> 6 ,!5(  (3*1+#,(5( *,&!)! 1, 

*+* (4B! &/!,,(5( 76/ &/1 –  0( (4-

,( &* *,&!)! (/1&# $ %)65*"* +>%#"* 

* 0)*,*"1&# / ,*; 671 &*!. H. H%+!) 

0(%7!)'*/1!&, 7&( 0(06 &*&!+# &/( * 

/ !%(8/(+!,,( &#  (  &()(,< )(%*&!-

+!. 0)*/(%$& ' )18/*&*> ,!1%!'/1&-

,<; 0)!% &1/+!,*. (  1"("  !4!, (4 

(')6=1>B!" "*)!,  0( (41; '(, &)6'-

&*/,(5( /81*"(%!. &/*$   %)65*"* 

+>%#"*. A"(3*(,1+#,( (&/!)51!"<!, 

0)!,!4)!51!"<! )(%*&!+$"* %!&* 46-

%6& ,!%((3!,*/1&#  (4 &/!,,<!  *+<, 

0)!6/!+*7*/1&# &)6%,( &* =*8,!,,<; 

81%17,  &1,(/*&# $  64R!'&1"* 81&)6%-

,!,,(5( (4B!,*$.

J%,*"  *8  ,1*4(+!!  *867!,,<; 

1 0!'&(/ %!& '(-)(%*&!+# '*; (&,(-!-

,*. $/+$>& $ )(%*&!+# '*! 6 &1,(/'*, 

*+* 0(8*3**. @)* 2&(" 0(% )(%*&!+#-

 '*"* 6 &1,(/'1"* H.D. D0*/1'(/ '1$ 

0(,*"1!&  * &!"6 *+*  (/('60,( &# 

)(%*&!+# '(5( 2"(3*(,1+#,(5( (&,(-

-!,*$ ' )!4!,'6, /( 0)*$&*$ )!4!,'1 

)(%*&!+!" *  0( (4(/ 0(/!%!,*$   

,*". ? 0 *;(+(5** /<%!+!,< 7!&<)! 
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