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

1("&#* *&#"#2# !#%#+$-34 #"2(-3)(534 

*-$67$'-#8 1$4&$+,-#0&3 9%#+,-3%( 

!"$1!#+(2($&04 -( #0-#*$ *("3(&3*-

-#8 0#0&(*+4:;$8 '()30-#2# 67$'-#2# 

(#'"()#*(&$+,-#2#) !+(-( * %#-&$%0&$ 

!#30%#*./ 3 -(67-./ 300+$1#*(-38, 

#'$0!$73*(:;3/ +37-#0&-#$ 0&(-#*+$-

-3$ 3 "()*3&3$.   730+$ /("(%&$"30&3% 

3-13*316(+,-./ 67$'-./ 1#0&3<$-38 

*.!60%-3%#*, !#1+$<(;3/ #5$-%$ * 

/#1$ 3&#2#*#8 (&&$0&(533, *.1$+4:&04 

67$'-#-!#)-(*(&$+,-.$, 300+$1#*(-

&$+,0%3$ 3 !"(%&37$0%3$ 0!#0#'. 1$4-

&$+,-#0&3. =#>&#?6 (%&6(+3)3"6$&04 

!"#'+$?( ?$&#13%3 #"2(-3)(533 !"#-

$%&-#8 -(67-#-!#)-(*(&$+,-#8 1$4-

&$+,-#0&3 9%#+,-3%(.

  %(7$0&*$ #1-#2# 3) *("3(-&#* "$-

9$-34 6%()(--#8 !"#'+$?. ?. *313? 

"()"('#&%6 ?$&#13%3 #"2(-3)(533 

$13-#8 ?$<13053!+3-("-#8 !"#$%&-

-#8 -(67-#-!#)-(*(&$+,-#8 1$4&$+,-

-#0&3 9%#+,-3%( 0 30!#+,)#*(-3$? 

0"$1. !"#2"(??3"#*(-34 Scratch * 

%#-&$%0&$ +37-#0&-#2#, 1$4&$+,-#0&-#-

%#?!$&$-&-#0&-#2#, (%03#+#237$0%#2# 

3 (-1"(2#237$0%#2# !#1/#1#*.

="#$%&-(4 -(67-#-!#)-(*(&$+,-(4 

1$4&$+,-#0&, 9%#+,-3%( – >&# 0@$"( 

$2# (%&3*-#2# *)(3?#1$80&*34 0 06'A-

$%&(?3, -(!"(*+$--(4 -( !#)-(-3$ 

3 %(7$0&*$--#$ !"$#'"()#*(-3$ +37-

-#0&-./ !#&"$'-#0&$8, *#)?#<-#0&$8, 

0!#0#'-#0&$8; *."('#&%6, !"3#'"$-

&$-3$, 030&$?(&3)(53: #'A$%&3*-./ 

)-(-38, 5$+3, ?$&#1#*, 0!#0#'#* 1#-

0&3<$-34 "$)6+,&(&(, !"#4*+4:;3/04 

* 3/ 3-&$++$%&6(+,-#8 3 &*#"7$0%#8 

-(!"(*+$--#0&3.

B$)6+,&(&#? !"#$%&-#8 -(67-#-

!#)-(*(&$+,-#8 1$4&$+,-#0&3 9%#+,-

-3%( 4*+4$&04 -(67-#-!#)-(*(&$+,-.8 

!"#$%& %(% %#?!+$%0 *)(3?#0*4)(--

-./ 1$80&*38, !"$1!"3-3?($?./ 1+4 

1#0&3<$-34 #!"$1$+$--#8 5$+3 * 

&$7$-3$ )(1(--#2# !$"3#1( * "(?%(/ ©  !""#$%&' ('%!)!', 2009
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3?$:;3/04 *#)?#<-#0&$8 0#2+(0-# 

>&(!(? (#'#0-#*(-3$ 31$3, 5$+3, )(-

1(7, 1#0&6!-./ 3 #!&3?(+,-./ "$06"-

0#*, !+(-(, !"#2"(??. #"2(-3)(533 

3 "$(+3)(533 !"#$%&(; #0?.0+$-3$ 3 

"$@+$%034). ="#$%& #&"(<($& &"($%&#-

"3: +37-#0&-#2# 0(?#"()*3&34, *.-

0&6!($& ?$/(-3)?#? %(% *-6&"$--$8, 

&(% 3 *-$9-$8 0(?##"2(-3)(533, 1($& 

*#)?#<-#0&, !"#2-#)3"#*(&, 1(+,-$8-

9$$ "()*3&3$ *)(3?#1$80&*34 06'A$%-

&#* !"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3.

C&#7-3? /("(%&$"-.$ #0#'$--#-

0&3 *-$67$'-#8 !"#$%&-#8 -(67-#-

!#)-(*(&$+,-#8 1$4&$+,-#0&3 9%#+,-

-3%( * )(*303?#0&3 #& $2# *#)"(0&(. 

="#$%&-(4 1$4&$+,-#0&,  !"#$%&' 

$('!)*+(" -( 0(?./ -(7(+,-./ >&(!(/ 

?#<$& -#03&, &#+,%# "$!"#16%&3*-.8 

/("(%&$", 7&# 0*4)(-# !"$<1$ *0$2# 0 

-$1#0&(&#7-#8 0@#"?3"#*(--#0&,: 

$2# !03/#+#237$0%3/ @6-%538 3 %#2-

-3&3*-#8 0@$"., ( &(%<$ 0 -$#'/#13-

?#0&,: 3)67$-34 -#*#8 0"$1. Scratch. 

="$1+(2($?.$ &$?. !"#$%&-#8 1$4-

&$+,-#0&3 -$ 1#+<-. '.&, &"61-.?3 

3 1#+<-. !"$1!#+(2(&, )(*$"9$-3$ 

"('#&. -(1 !"#$%&#? )( #1-# )(-4&3$. 

 #)?#<-( (-# -$ #'4)(&$+,-() "('#&( 

* ?(+#8 2"6!!$ (1*(-&"3 7$+#*$%(), 

0@#"?3"#*(--#8 -( #0-#*$ +37-./ 

03?!(&38. 

  5-8-, (!"--", !"#$%&-(4 1$4&$+,-

-#0&, ?#<$& 3?$&, '#+,96: !#)-(-

*(&$+,-6: -(!"(*+$--#0&,, 7&# 0*4-

)(-# 0 '#+$$ 60&#873*#8 ?#&3*(53$8, 

"()*3&.?3 %#2-3&3*-#8, *#+$*#8 3 

"$@+$%03*-#8 0@$"(?3. D+3&$+,-#0&, 

"('#&. -(1 !"#$%&(?3 !#0&$!$--# 

6*$+373*($&04 3 ?#<$& )(-3?(&, #& 

-$0%#+,%3/ )(-4&38 1# #1-#8-1*6/ 7$&-

*$"&$8. E$?. !"#$%&-#8 1$4&$+,-#0&3 

!#1"#0&#% *.'3"($& 0(?#0&#4&$+,-#. 

=#0%#+,%6 *$16;3? *31#? 1$4&$+,-

-#0&3 !#1"#0&%( 4*+4$&04 #';$-3$, &# 

5$+$0##'"()-# #"2(-3)#*(&, "('#&6 

* 2"6!!(/ !# 1*(-&"3 7$+#*$%( 3 !"3 

-$#'/#13?#0&3 #%()(&, !#?#;, * "(0-

!"$1$+$-33 "#+$8 3 @6-%538 * 2"6!!$. 

F0+3 0# 0"$1#8 Scratch !#1"#0&%3 -$ 

)-(%#?., &# ?#<-# 1+4 -(7(+( !"$1-

+#<3&, 3? &"3-7$&."$ >+$?$-&("-./ 

!"#$%&(. G1-(%# 1+4 &#2#, 7&#'. 3-&$-

"$0 % 0"$1$ -$ !"#!(+, * 1(+,-$89$? 

-$#'/#13?# 60+#<-$-3$ &$? !"#$%&#* 

0 #'4)(&$+,-.? *%+:7$-3$? ?$<130-

53!+3-("-./ 0*4)$8.

  -."/$+, (!"--", *-$67$'-(4 

!"#$%&-(4 -(67-#-!#)-(*(&$+,-(4 1$4-

&$+,-#0&, !#)*#+4$& 9%#+,-3%6 61#-

*+$&*#"3&, !#&"$'-#0&, * >%0!$"3?$--

&3"#*(-33, !"#4*+4:;6:04 * !#!.&%$ 

#!"$1$+3&, 2"(-35. 0*#3/ @3)37$0%3/ 

3 3-&$++$%&6(+,-./ *#)?#<-#0&$8, 

!"#4*3&, &*#"7$0%6: (%&3*-#0&, 3 

6&*$"13&,04 * 5$+$0##'"()-#0&3 3 

*#0&"$'#*(--#0&3 (*&#"0%#2# !"#$%&(, 

0#2+(0#*(--#2# !"$<1$ *0$2# 0 !"#-

@$003#-(+,-.? 0(?##!"$1$+$-3$?. 

="#$%&-#$ 300+$1#*(-3$ ?#<$& 1+3&,-

04 *$0, 67$'-.8 2#1, -# 0 #'4)(&$+,-#8 

!6'+37-#8 !"$)$-&(53$8 "$)6+,&(&(.

H#!#0&(*3&$+,-.8 (-(+3) &$#"33 3 

!"(%&3%3 !"#@$003#-(+,-#2# !$1(2#-

237$0%#2# #'"()#*(-34 !#)*#+3+ 01$-

+(&, *.*#1, 7&# 030&$?( !#*.9$-34 

%*(+3@3%(533 ?#<$& *.0&6!(&, @(%-

&#"#? @#"?3"#*(-34 %#?!$&$-&-#0&3 

!$1(2#2( * #"2(-3)(533 !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3 

9%#+,-3%( )( 07$& 0*#$2# #'"()#*(-

&$+,-#2# !#&$-53(+(. I. 30/#13? 3) 

&#2#, 7&# #'"()#*(&$+,-.8 !#&$-53(+ 

030&$?. !#*.9$-34 %*(+3@3%(533 

/("(%&$"3)6$&04 0#53#%6+,&6"-#0&,:, 

030&$?-#0&,:, #"2(-3)#*(--#0&,:, 

-#"?(&3*-#-!"(*#*#8 #'60+#*+$--

-#0&,:, #'$0!$73*($& !"#16%&3*-#$ 

*)(3?#1$80&*3$ 06'A$%&#* #'"()#*(-

&$+,-#2# !"#5$00(, 3)?$-4:;$$ 3/ 

06;-#0&,, 0!#0#'0&*6$& %(7$0&*$--.? 

!"$#'"()#*(-34? +37-#0&3 !$1(2#2(. 

G'"()#*(&$+,-.8 !#&$-53(+ *%+:7(-
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$&: !$1(2#237$0%38, #"2(-3)(53#--#-

6!"(*+$-7$0%38, 3-@#"?(53#--.8, 

0#1$"<(&$+,-.8  3  ?(&$"3(+,-#-

&$/-37$0%38 "$06"0.; -(!"(*+$--#0&, 

#'"()#*(&$+,-#2# !"#5$00( -( *.4*+$-

-3$ 3 %#""$%53: !"#@$003#-(+,-./ 

)(&"61-$-38 !$1(2#2(, 61#*+$&*#"$-3$ 

"()-#0&#"#--3/ !"#@$003#-(+,-./ 

!#&"$'-#0&$8 3 3-&$"$0#* #'67(:-

;3/04 !$1(2#2#*; *)(3?#1$80&*3$ !"$-

!#1(*(&$+$8 3 !$1(2#2#* -( #0-#*$ 

0#&"61-37$0&*(; 0*#'#16 *.'#"( #"2(-

-3)(53#--./ @#"?, ?$&#1#*, 0"$10&* 

#'67$-34, 0#1$"<(-34; *#)?#<-#0&, 

3-13*316(+,-#-+37-#0&-#8 #'"()#-

*(&$+,-#8 &"($%&#"33; +37-#0&-#$ 

*%+:7$-3$ !$1(2#2#* * 030&$?$ !#-

*.9$-34 %*(+3@3%(533 * "()+37-.$ 

@#"?. 1$4&$+,-#0&3 (67$'-(4, %*()3-

!"#@$003#-(+,-(4, !"#@$003#-(+,-

-(4), #'$0!$7$--.$ ?#1$+4?3 #'67$-

-34 (0$?3#&37$0%(4, 3?3&(53#--(4, 

!"#@$003#-(+,-(4). G'"()#*(&$+,-.8 

!#&$-53(+ 030&$?. !#*.9$-34 %*(+3-

@3%(533 "('#&-3%#* #'"()#*(-34 4*-

+4$&04 !#0&#4--# "()*3*(:;3?04. F2# 

13-(?37-#0&, #'60+#*+3*($& !$"$/#1 

06'A$%&#* #'"()#*(&$+,-#2# !"#5$00( 

* '#+$$ 0#*$"9$--#$ 0#0&#4-3$. 

J?!3"37$0%38 6"#*$-, 300+$1#-

*(-34 06;-#0&3 #'"()#*(&$+,-#2# 

!#&$-53(+( 030&$?. !#*.9$-34 %*(-

+3@3%(533 0*4)(- 0 3)67$-3$? $$ 

@6-%538 * @#"?3"#*(-33 2#&#*-#0&3 

!$1(2#2( % #"2(-3)(533 !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3 

9%#+,-3%(: #'67(:;$8 (#'$0!$73*($& 

!"#@$003#-(+,-.8 "#0& !$1(2#2(); 

*#0!3&(&$+,-#8 (-(!"(*+$-( -( "()-

*3&3$ 6 !$1(2#2( -"(*0&*$--./ %(7$0&* 

3 26?(-30&37$0%3/ #&-#9$-38 % 67(;$-

?604 * %#-&$%0&$ #"2(-3)(533 !"#$%&-

-#8 -(67-#-!#)-(*(&$+,-#8 1$4&$+,-

-#0&3 9%#+,-3%(); #"2(-3)(53#--#8 

()(%+:7($&04 * #"2(-3)(533 %6"0#* 

'()#*#2# !#*.9$-34 %*(+3@3%(533 

3 !"#'+$?-./ %6"0#*); -#"?(&3*-#-

"$26+4&3*-#8 (0#0&#3& * #"2(-3)(533 

030&$?. !#*.9$-34 %*(+3@3%(533 * 

0##&*$&0&*33 0 -#"?(&3*-#8 '()#8); 

%#??6-3%(53#--#8 (*."(<$-( * #'$-

0!$7$-33 !"#@$003#-(+,-#2# *)(3?#-

1$80&*34 -( #0-#*$ 3-@#"?(53#--#2# 

"$06"0(, "(0!"$1$+$-33 3-@#"?(533 

0 5$+,: !$"$1(73 !$1(2#237$0%#2# 

#!.&( #"2(-3)(533 !"#$%&-#8 -(67-#-

!#)-(*(&$+,-#8 1$4&$+,-#0&3 9%#+,-

-3%(, @#"?3"#*(-33 6?$-38, -$#'/#-

13?./ 1+4 >@@$%&3*-#8 #"2(-3)(533 

!"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3 06'A$%&#*; * "()"('#&%$ 

13(2-#0&37$0%3/ ?$&#13% 1+4 3)?$"$-

-34 6"#*-4 0@#"?3"#*(--#0&3 2#&#*-

-#0&3 % #"2(-3)(533 !"#$%&-#8 -(67-#-

!#)-(*(&$+,-#8 1$4&$+,-#0&3 9%#+,-

-3%(); ?(&$"3(+,-#-&$/-37$0%#8 ()(-

%+:7($&04 * ?(&$"3(+,-#-&$/-37$0%#? 

#'$0!$7$-33 !"#5$00( !#*.9$-34 

%*(+3@3%(533). C%()(--.$ @6-%533 

#'"()#*(&$+,-#2# !#&$-53(+( 030&$-

?. !#*.9$-34 %*(+3@3%(533 * 0*#-

$8 0#*#%6!-#0&3 #&"(<(:& !"#5$00 

@#"?3"#*(-34 2#&#*-#0&3 !$1(2#2( 

%  #"2(-3)(533 !"#$%&-#8  -(67-#-

!#)-(*(&$+,-#8 1$4&$+,-#0&3 9%#+,-

-3%( %(% %#?!#-$-&( !"#@$003#-(+,-

-#2# 0(?#0#)-(-34 3 !"#@$003#-(+,-

-#8 %6+,&6".. 

H6;-#0&-#8 /("(%&$"30&3%#8 030&$-

?. !#*.9$-34 %*(+3@3%(533 *.0&6-

!($& $$ -"(*0&*$--#-26?(-30&37$0%(4 

-(!"(*+$--#0&, ,  !"3#"3&$&-#0&, 

0#)1(-34  60+#*38  1+4  3)?$-$-34 

5$--#0&-#-0?.0+#*./ #"3$-&3"#* 

2#&#*-#0&3 !$1(2#2( % #"2(-3)(533 

!"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3. 

I$&#1#+#237$0%6:  #0-#*6  30-

0+$1#*(-34 0#0&(*+4:& +37-#0&-.8, 

1$4&$+,-#0&-#-%#?!$&$-&-#0&-.8, 

(%03#+#237$0%38, 03-$"2$&37$0%38 

3  (-1"(2#237$0%38  !#1/#1.  *  3/ 

"$@+$%03*-#-!"$#'"()6:;$8 @6-%-

533, #'$0!$73*(:;$8 !$"$#0?.0+$-
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-3$, !"$#'"()#*(-3$ ?$&#13%3 #"2(-

-3)(533 !"#$%&-#8 -(67-#-!#)-(*(-

&$+,-#8 1$4&$+,-#0&3 $$ 06'A$%&(?3, 

3/ 0!#0#'-#0&, 1(&, #'A$%&3*-6: 

#5$-%6 +37-#0&-.? 1#0&3<$-34? 67(-

;3/04. K/ *)(3?#1$80&*3$ #!"$1$+$-# 

13(+$%&37$0%3?3 )(%#-(?3 #&"35(-34 

#&"35(-34 3 !$"$/#1( %#+37$0&*$--./ 

3)?$-$-38 * %(7$0&*$--.$.

*+#,('-,&. /(01(0 * #"2(-3)(-

533 !"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3 9%#+,-3%( !"$160?(-

&"3*($& -(!"(*+$--#0&, -( +37-#0&, 

%(% 5$+,, 06'A$%&, "$)6+,&(& 3 2+(*-.8 

%"3&$"33 $$ >@@$%&3*-#0&3 !6&$? #'$-

0!$7$-34: "()*3&34 +37-#0&3 9%#+,-

-3%( * /#1$ #"2(-3)(533 !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3; 

$13-0&*( *)(3?#0*4)3 3 *)(3?#!$"$-

/#1( +37-#0&-#8 3 !"$1?$&-#8 0&#-

"#- #"2(-3)(533 !"#$%&-#8 -(67-#-

!#)-(*(&$+,-#8 1$4&$+,-#0&3; 67$&( 

3 !#173-$-34 #"2(-3)(533 !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3 

9%#+,-3%(  -(  %(<1#?  6"#*-$  $2# 

"()*3&34 0##&*$&0&*$--# 3-&$"$0(?, 

0!#0#'-#0&4?; @#"?3"#*(-34 !"$1-

0&(*+$-34 # !"#$%&-#8 -(67-#-!#)-(-

*(&$+,-#8 1$4&$+,-#0&3 %(% +37-#0&-# 

)-(73?#8.

L37-#0&-# #"3$-&3"#*(--.8 !#1-

/#1 !#?$;($& * 5$-&" #'"()#*(&$+,-

-#2# !"#5$00( +37-#0&, #'67(:;$2#04. 

=# 06&3 >&# 7$+#*$%#5$-&"3"#*(--.8 

!#1/#1 (M. B#1<$"0), !#0&"#$--.8 

-( 2+#'(+,-#? 1#*$"33 % 7$+#*$%6 3 

!#+(2(:;38, 7&# 7$+#*$% #'+(1($& 

#2"#?-.?3 "$06"0(?3 1+4 0(?#"()*3-

&34, -# 1#0&6! % >&3? "$06"0(? *#)?#-

<$- &#+,%# * &#? 0+67($, $0+3 0#)1(-

$&04 #!"$1$+$--.8 0"-+!+.+/123+4 

5-+,'!'&+6%-(+4 (!+ "..

M. B#1<$"0 *.1$+4$& &"3 60+#*34, 

%#&#".$ #'"()6:& &(%#8 %+3?(&, #'$-

0!$73*(:;38 "#0& 3 "()*3&3$ +37-

-#0&3. J&# +-(/%**'-.) * #&-#9$-33 

0 #'67(:;3?04, '$)60+#*-.8 5'7+-

.+8*94 87&!:# *" 16%*+(" 3 0(?(4 

?#;-(4, !# ?-$-3: M. B#1<$"0(, 03-

+( – ; 5".+6%-('% 5'*+ "*+%, %#21( 

!"$!#1(*(&$+, &#7-# *#0!"3-3?($& 

76*0&*(, +37-#0&-.$ 0?.0+., !$"$-

<3*($?.$ #'67(:;3?04, 3 !$"$1($& 

>&# *#0!"3-4&#$ !#-3?(-3$ #'"(&-# 

#'67(:;$?604. B()+37-.$ +37-#0&-# 

#"3$-&3"#*(--.$ &$/-#+#233 '()3"6-

:&04 -( >&3/ &"$/ 60+#*34/.

E(%3? #'"()#?, #0-#*6 #"2(-3)(-

533 !"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3 9%#+,-3%( 0#0&(*+4:& 

6*(<$-3$ % +37-#0&3, 1#*$"3$ % -$8; 

5$+#0&-.8 *)2+41 -( 67$-3%( 3 673-

&$+4; %#-5$-&"(534 *-3?(-34 -( "()-

*3&33 3/ !#&"$'-#0&$8, ?#&3*#*, *#+3, 

>?#538, 0!#0#'-#0&$8, %#&#".$ * 0*#-

$8 0#*#%6!-#0&3 #'"()6:& 06;-#0&-.$ 

03+. 0(?#0&#4&$+,-#0&3 +37-#0&3; 

0#)1(-3$ 03&6(538 60!$/( 1+4 06'A$%-

&#* 1$4&$+,-#0&3. E"$'6$&04 !"31(-3$ 

6!"(*+$-3: !"#5$00#? #"2(-3)(533 

!"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3 9%#+,-3%( %##"13-3-

"6:;$2# 3 ?#&3*(53#--#2# /("(%&$"( 

* 5$+#?; 3)?$-$-3$ *)2+41( 06'A$%-

&#* #"2(-3)(533 !"#$%&-#8 -(67-#-

!#)-(*(&$+,-#8 1$4&$+,-#0&3 9%#+,-

-3%( -( 0*#: "#+, 3 ?$0&# * /#1$ 

1$4&$+,-#0&3 3 6!"(*+$-34 $:.

2$3-$!4,('-,( -5(6/$-$,- -

,('-,&. /(01(0 "(00?(&"3*($&04 

-(?3 * %#-&$%0&$ %(7$0&*( !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3 

9%#+,-3%( 3 2#&#*-#0&3 !$1(2#2( % 

$$ #"2(-3)(533. J&# 0#*#%6!-#0&, 

&$#"$&3%#-?$&#1#+#237$0%3/ !#+#<$-

-38 3 #"2(-3)(53#--# !$1(2#237$-

0%3/ ?$", -(!"(*+$--./ -( 0#)1(-3$ 

60+#*38 !# #0*#$-3: 3 &"(-0+4533 

?$&#13%3  #"2(-3)(533 !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3 

9%#+,-3%(, #'$0!$73*(:;3/ &*#"7$-

0%6: 0(?#"$(+3)(53: $$ 06'A$%&#*. 

G1-3? 3) @(%&#"#* >@@$%&3*-#2# 

@#"?3"#*(-34 2#&#*-#0&3 !$1(2#2( 
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% #"2(-3)(533 !"#$%&-#8 -(67-#-!#-

)-(*(&$+,-#8 1$4&$+,-#0&3 9%#+,-

-3%#* 4*+4$&04 $2# %#?!$&$-&-#0&,, 

#'$0!$73*(:;(4 !"#@$003#-(+,-#-

+37-#0&-#$ "()*3&3$, &*#"7$0%38 !#1-

/#1, 0!#0#'-#0&, #%().*(&, %#?!$&$-&-

-6: !#11$"<%6 3/ 3-&$++$%&6(+,-#2# 

3 +37-#0&-#2# "()*3&34.

M#?!$&$-&-#0&,, 0&"6%&6"-# 0#-

0&#4;(4 3) 0#*#%6!-#0&3 %#?!$&$-538 

(6"#*-4 -#"?. !#12#&#*+$--#0&3), "(0-

0?(&"3*($&04 %(% 6<$ 0@#"?3"#*(--.$ 

6 !$1(2#2( !"#@$003#-(+,-# )-(73?.$ 

+37-#0&-.$ %(7$0&*(, #0-#*(--.$ -( 

)-(-34/, 6?$-34/, -(*.%(/ *+(1$-34 

0!#0#'(?3 #"2(-3)(533 !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3 

9%#+,-3%(. I#1$+, %#?!$&$-&-#0&3 

!$1(2#2( * #"2(-3)(533 !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3 

9%#+,-3%( -("416 0 #';$%6+,&6"-#8, 

26?(-30&37$0%#8 3 %#??6-3%(&3*-#8 

%#?!$&$-534?3 *%+:7($& %"$(&3*-

-6:, 3--#*(53#--6:, (%?$#+#237$-

0%6: %#?!$&$-533, !"$1!#+(2(:;3$ 

0@#"?3"#*(--#0&, -$0&(-1("&-#2# 

?.9+$-34, *+(1$-3$ 3--#*(53#--

-.?3 !$1(2#237$0%3?3 0&"(&$234?3, 

(1(!&(53: % 3)?$-$-34? 0#1$"<(-34, 

0"$10&* 3 ?$&#1#*, 60+#*38 #"2(-3)(-

533 !"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3.

M"#?$  &# 2# ,  1$4 &$+,-#0 &-# -

%#?!$&$-&-#0&-.8 !#1/#1 #'$0!$73-

*($& !#0&6!(&$+,-#$ "()*3&3$ +37-#0&-

-./ #'"()#*(-38 06'A$%&#* !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#-

0&3.  %+:7$-3$ * !"#$%&-6: -(67-#-

!#)-(*(&$+,-6: 1$4&$+,-#0&, ?$-4$& 

3 !#)3533 !$1(2#2( 3 67$-3%(: #& 30-

!#+-3&$+,0%#8 % (%&3*-#8 !#)3533 

06'A$%&(. J&# #'60+#*+$-# "()*3&3$? 

3/ ?$<06'A$%&-./ #&-#9$-38, *#)-

"(0&(-3$? 0(?#"$26+4533 !"#5$0-

0( #"2(-3)(533 !"#$%&-#8 -(67-#-

!#)-(*(&$+,-#8 1$4&$+,-#0&3, +37-

-#0&-.?3 #'"()#*(-34?3 ((%&3*-#0&,, 

0(?#0&#4&$+,-#0&,, !#)-(*(&$+,-.8 

3-&$"$0).

M(% )(?$7($&  .N.  *$1$-0%38, %#?-

!$&$-&-#0&, !$1(2#2( «!"#4*+4$&04 -$ 

&#+,%# * "$9$-33 6)%#!"#@$003#-(+,-

-./ )(1(7, -# 3 * &#?, %(% 7$+#*$% *#0-

!"3-3?($&, #5$-3*($& 3 !#-3?($& ?3" 

)( !"$1$+(?3 0*#$8 !"#@$0033» [2, 

0. 52].   0*4)3 0 >&3? )(?$&3?, 7&# #1-

-3? 3) -(3'#+$$ 06;$0&*$--./ %(7$0&* 

!"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3 * 9%#+$ 4*+4$&04 $$ !#-

&$-53(+,-(4 ?$<!"$1?$&-#0&,. J&# 

!"$1A4*+4$& #0#'.$ &"$'#*(-34 % !#1-

2#&#*%$ !$1(2#2(, %#&#".8 1#+<$- *+(-

1$&, 3-&$++$%&6(+,-#-!$1(2#237$0%#8 

%#?!$&$-&-#0&,:, *."(<(:;$804 * 

«6?$-33 !"3?$-4&, 3?$:;3$04 )-(-

-34 1+4 60&(-#*+$-34 !$1(2#237$0%3 

5$+$0##'"()-./ *)(3?##&-#9$-38, 

!"3#'"$&$-34 3 !"$#'"()#*(-34 )-(-

-38 #'67(:;3?304 3 0(?3? !$1(2#-

2#?, ( &(%<$ 1+4 *."('#&%3 0!#0#'#* 

3--#*(53#--#8 1$4&$+,-#0&3» [&(? 

<$, 0. 53].

75'+(!(8+#$'5+. /(01(0 [1; 3; 8] 

0!#0#'0&*6$& @#"?3"#*(-3: (%03#-

+#237$0%#2# O 06'A$%&#* !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3, 

0&"$?+$-3: % +37-#0&-#?6 "#0&6, 

0(?#0#*$"9$-0&*#*(-3:, #0#)-(-3: 

+37-#0&-./ !"3&4)(-38 -( #0-#*$ 

!"$1!#7&$-34 0?.0+( 1(--#8 1$4-

&$+,-#0&3 3 #!&3?(+,-./ 0!#0#'#* $$ 

#"2(-3)(533; #1-3? 3) %"3&$"3$* 3/ 

*.'#"( 4*+4$&04 &*#"7$0&*# 06'A$%&#* 

1$4&$+,-#0&3. =# ?-$-3: D.P. L$#--

&,$*(, @(03+3&(534 +37-#0&-#2# "()-

*3&34 #06;$0&*+4$&04 7$"$) 0&3?6+3-

"#*(-3$ !"#5$00#* !#-3?(-34 [5]. 

H6&, '+,$98$-+#$'5(8( /(01(0) 

[4; 5; 7; 9; 10] 0#0&#3& * *.4*+$-33 

(-(+#238 !"#&$%(-34 "()+37-./ !"#-

5$00#* *'+3)3 &#7%3 -$60&#873*#0&3. 

=#-4&38-6: 3 %+(003@3%(53#--6: 

#0-#*6, (1(!&3"#*(--6: % 0#1$"<(-

-3: 3 #0#'$--#0&4?  #"2(-3)(533 
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-(67-#-!#)-(*(&$+,-#8 !"#$%&-#8 

1$4&$+,-#0&3 9%#+,-3%(, 0#0&(*+4:& 

'()#*.$ !"3-53!. 03-$"2$&37$0%#2# 

!#1/#1(: 0(?##"2(-3)(533; #&%".&#-

0&3 *-$67$'-#8 0"$1. 1+4 3--#*(538 

3 !"$#'"()#*(-38; -$+3-$8-#0&3 )(%#-

-#* !#0&"#$-34 3 #"2(-3)(533 -(67-#-

!#)-(*(&$+,-#8 !"#$%&-#8 1$4&$+,-

-#0&3; '3@6"%(533; 03&6(53#--#0&3 3 

0+67(8-#0&3; 0#53(+,-#2# "$)#-(-0(; 

13-(?37-#0&3; @+6%&6(533; 3$"("/33 

6"#*-$8 0*4)$8 3 %#?!#-$-&#*.

  0*$&$ 03-$"2$&37$0%#2# !#1/#-

1( *.1$+3? #0-#*-.$ &"$'#*(-34 

% !#12#&#*%$ !$1(2#2( % !"#$%&-#8 

-(67-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3 

9%#+,-3%(.

=#12#&#*%( !$1(2#2( % 1(--#8 1$4-

&$+,-#0&3 ?#<$& 073&(&,04 @6-1(-

?$-&(+,-#8, $0+3 '61$& !"$10&(*+4&, 

0#'#8 !"#5$00 -$+3-$8-#2# *)(3?#-

1$80&*34 7$+#*$%( 0 3-&$++$%&6(+,-#8 

0"$1#8, !"3 %#&#"#? +37-#0&, *#0!"3-

-3?($& $$ 1+4 #'#2(;$-34 0#'0&*$--

-#2# *-6&"$--$2# ?3"( 3 '+(2#1("4 

>&#?6 0#)"$*($& 1+4 6?-#<$-34 !#-

&$-53(+( 0(?#8 0"$1..

="#5$00  !#12#&#*%3  !$1(2#2( 

%  #"2(-3)(533 !"#$%&-#8  -(67-#-

!#)-(*(&$+,-#8 1$4&$+,-#0&3 9%#+,-

-3%( 1#+<$- '.&, #&%".&#8 030&$?#8 

(0#0&#4&, 3) !#1030&$?, ?$<16 %#&#-

".?3 !"#30/#13& !#0&#4--.8 #'?$- 

3-@#"?(53$8; 4*+4&,04 !#1030&$?#8 

030&$?. '#+$$ *.0#%#2# !#"41%( 3 

#'?$-3*(&,04 3-@#"?(53$8 0 1"623?3 

$$ !#1030&$?(?3).

  !#12#&#*%$ !$1(2#2( % #"2(-3)(-

533 !"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3 9%#+,-3%( 1#+<$- '.&, 

#'$0!$7$- !$"$/#1 #& 6!"(*+$-34 % 

0(?#6!"(*+$-3:, #& "()*3&34 !#1 

*+34-3$? *-$9-3/ @(%&#"#* % 0(?#-

"()*3&3: !#1 *+34-3$? *-6&"$--3/ 

@(%&#"#*.

K !$1(2#23%(, 3 03-$"2$&3%( * %(7$-

0&*$ #1-#8 3) 0*#3/ 5$+$8 !"3)-(:& 

6!"(*+$-3$ 0&(-#*+$-3$? +37-#0&3 

!"#5$00#? &*#"7$0%3?.

="(*#?$"-#0&, *.'#"( ),09)8(8+-

#$'5(8( /(01(0) #'60+#*+$-( 0#1$"-

<(&$+,-#8, !"#5$006(+,-#8 0!$53@3-

%#8 3 0*#$#'"()3$? )(1(7 #'67$-34 

*)"#0+./. 

K-&$2"(534 *.1$+$--./ !#1/#1#* 

!#)*#+3+( "(00?(&"3*(&, @#"?3"#*(-

-3$ 2#&#*-#0&3 !$1(2#2( % #"2(-3)(533 

!"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 1$-

4&$+,-#0&3 %(% 0#*#%6!-#0&, ?$<'+#-

%#*#8, *-6&"3'+#%#*#8, ?$<+37-#0&-

-#8 3 *-6&"3+37-#0&-#8 3-&$2"(533. 

I$<'+#%#*(4 3-&$2"(534 '()3"6$&04 

-( &$#"33 I.I. Q(/&3-( # *)(3?#0*4)3 

"()+37-./ #'+(0&$8 %6+,&6".. I$<-

'+#%#*(4 3-&$2"(534 #'$0!$73*($& 

1#0&3<$-3$ "$)6+,&(&( (0@#"?3"#*(--

-#0&, 2#&#*-#0&3 !$1(2#2( % #"2(-3)(-

533 !"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3 9%#+,-3%( * 030&$?$ !#-

*.9$-34 %*(+3@3%(533) !#0"$10&*#? 

#'$0!$7$-34 *%+(1( #'"()#*(&$+,-#2# 

'+#%( * @#"?3"#*(-3$ 1(--#8 2#&#*-

-#0&3. 

 -6&"3'+#%#*(4 3-&$2"(534 -(-

!"(*+$-( -( 60&(-#*+$-3$ 0?.0+#*./, 

0#1$"<(&$+,-./, 0&"6%&6"-./ 3 &$/-#-

+#237$0%3/ 0*4)$8 ?$<16 #&1$+,-.?3 

*("3(&3*-.?3 ?#16+4?3, -(!#+-4:-

;3?3 3-*("3(-&-.$ '+#%3, 3 ?$<16 

&$?(?3 ?#16+$8, 7&# 0!#0#'0&*6$& 

@#"?3"#*(-3: 030&$?##'"()6:;3/ 

0*4)$8, #06;$0&*+$-3: 3-&$2"(533 

&$#"33 3 !"(%&3%3. 

I$<+37-#0&-(4 3-&$2"(534 6%().-

*($& -( 0#&"61-37$0&*# !"$!#1(*(&$-

+$8 3 !$1(2#2#* * !"#5$00$ @#"?3"#-

*(-34 2#&#*-#0&3 !$1(2#2( % #"2(-3)(-

533 !"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3 * 030&$?$ !#*.9$-34 

%*(+3@3%(533 !#0"$10&*#? #&%".&#0&3 

!"#0&"(-0&*( 13(+#2(, 30!#+,)#*(-34 

%#?!$-0(&#"-#2# 3 %#?!+$?$-&("-#2# 

*)(3?#1$80&*34, %#673-2#*./ 3 !"#-

$%&-./ &$/-#+#238, «#'67$-34 %#?(--
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1.».   0#&"61-37$0&*$ 3 0#&*#"7$0&*$, 

*)(3?#1$80&*33 0 !"$!#1(*(&$+4?3 

030&$?. !#*.9$-34 %*(+3@3%(533 !$-

1(2#2 0(? 1#0&"(3*($& 030&$?6 )-(-38, 

6?$-38 * 0##&*$&0&*33 0 0#'0&*$--#8 

030&$?#8 !#&"$'-#0&$8, *#)?#<-#-

0&$8, 5$--#0&$8. 

 -6&"3+37-#0&-(4 3-&$2"(534 #0-#-

*(-( -( !"3-53!$ 5$+#0&-#0&3 !"#-

@$003#-(+,-#2# 3 +37-#0&-#2#. H#)-(-

-3$ 7$+#*$%( 4*+4$&04 #1-#*"$?$--# 

06'A$%&3*-.? #&"(<$-3$? #'A$%&3*-

-#8 1$80&*3&$+,-#0&3 3 $2# *-6&"$--

-3? ?3"#?. «M#?!+$%0. 5$--#0&$8, 

#!"$1$+$--.$ #"2(-3)(533 #'"()#* 3 

%#-5$!&#*, !"3&4)(-38 3 0(?##5$-%3» 

@#"?3"6:&04 *# *-6&"$--$? ?3"$ +37-

-#0&3 (Q.R. P-(-,$*). K-&$2"3"#*(--.? 

"$)6+,&(&#? !"#5$00( @#"?3"#*(-34 

2#&#*-#0&3 !$1(2#2( % #"2(-3)(533 

!"#$%&-#8 -(67-#-!#)-(*(&$+,-#8 

1$4&$+,-#0&3 9%#+,-3%( *.0&6!($& "$-

)6+,&(& *-6&"$--3/ 603+38 !$1(2#2( 3 

*-$9-$2# *#)1$80&*34 !"#5$00( !#*.-

9$-34 %*(+3@3%(533 (-"(*0&*$--.$ 3 

!"#@$003#-(+,-.$ +37-#0&-.$ 0?.0-

+., -#*##'"()#*(-34). 

H@#"?3"#*(--#0&, 2#&#*-#0&3 !$-

1(2#2( % #"2(-3)(533 !"#$%&-#8 -(67-

-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3 %(% 

*$16;$2# -#*##'"()#*(-34 #!"$1$+4-

$& %#?!$&$-&-#0&, * !"#$%&-#8 -(67-

-#-!#)-(*(&$+,-#8 1$4&$+,-#0&3, "()-

*#"(73*(:;$804 * 3-#8 !+#0%#0&3 

*)(3?#1$80&*34 06'A$%&#* #'"()#*(-

&$+,-#2# !"#5$00(, !#+#<3&$+,-#2# 

3)?$-$-34 #!.&( !"#$%&-#8 -(67-#-

!#)-(*(&$+,-#8 1$4&$+,-#0&3. 

K0!#+,)#*(-3$ +37-#0&-#2#, 1$4&$+,-

-#0&-#-%#?!$&$-&-#0&-#2#, (%03#+#23-

7$0%#2# 3 (-1"(2#237$0%#2# !#1/#1#* 

* #'#0-#*(-33 !"#'+$?. ?$&#13%3 

#"2(-3)(533 !"#$%&-#8 -(67 -#-!#)-(-

*(&$+,-#8 1$4&$+,-#0&3 9%#+,-3%( !#-

)*#+4$& 01$+(&, 0+$16:;3$ *.*#1.:

E"$'6$&04  %#-5$!534  @#"?3 -1. 

"#*(-34  2#&#*-#0&3  !$1(2#2(  % 

#"2(-3)(533 !"#$%&-#8 -(67-#-

!#)-(*(&$+,-#8  1$4&$+,-#0&3 

9%#+,-3%(, %#&#"(4 !#)*#+3& #'#-

0-#*(&, (%&6(+3)3"6:;3804 !#-

&$-53(+ 0#*$"9$-0&*#*(-34 !#-

0+$*6)#*0%#2#  !$1(2#237$0%#2# 

#'"()#*(-34. ="#$%&-(4 -(67-#-

!#)-(*(&$+,-(4 %#?!$&$-&-#0&, 

!$1(2#2( )(*303& #& 0!$53(+,-# 

#"2(-3)#*(--#2#, &*#"7$0%3 "()-

*3*(:;$2# #'"()#*(&$+,-#2# !"#-

0&"(-0&*( 030&$?. !#*.9$-34 %*(-

+3@3%(533, 21$ 673&.*(:&04 "$-

(+,-.$ #'"()#*(&$+,-.$ *#)?#<-

-#0&3, 3-13*316(+,-.$ 3-&$"$0. 

3 0!#0#'-#0&3 !$1(2#2( (0+69(&$+4 

K=M), #'$0!$73*($&04 0#&"61-37$-

0&*#, &*#"7$0%#$ 0(?#"()*3&3$. 

S#"?3"#*(-3$ 2#&#*-#0&3 !$1(2#2( 2. 

% #"2(-3)(533 !"#$%&-#8 -(67-#-

!#)  -(*(&$+,-#8  1$4&$+,-#0&3 

9%#+, -3%( %(% %(7$0&*( +37-#0&3 

#'60+#*+$-# ?#1$+3"#*(-3$? 0#-

1$"<(&$+,-./, !"#5$006(+,-./ 3 

#"2(-3)(53#--./ !"#5$00#* 030&$-

?. !#*.9$-34 %*(+3@3%(533.

I$&#13%( *%+:7($& 0#1$"<(-3$ 3. 

>&(!#*, #'#0-#*(-3$ 67$'-./ !+(-

-#* 3 !"#2"(??, ?$&#1#*, @#"? 3 

60+#*38 "$(+3)(533 (#';$!$1(2#-

237$0%3/, 7(0&-./, 0!$53@37$0%3/).

*+-$9)-:9)

<'*#"/%8-(":, =.>. 1. E$#"34 3 !"(%&3%( +37-#0&-# 

#"3$-&3"#*(--#2# #'"()#*(-34 / F. . Q#-1("$*-

0%(4. B#0&#* -/D: K)1-*# BR=C, 2000.

>8%#%*-(+4, >.?. 2. I#1$+3"#*(-3$ !"#@$003#-

-(+,-#8 %#?!$&$-&-#0&3 !$1(2#2( /  .N.  *$1$--

0%38 // =$1(2#23%(. 2003. T 10. H. 51–55.

@+/):('8", A.>. 3. E$#"34 #"3$-&(533 +37-#0&3 

* ?3"$ 5$--#0&$8 / P. . M3",4%#*(. G"$-'6"2: 

U<-.8 C"(+, 1996.

@1/#2 '8, B.C. 4. K2+#6%(+.*(-3$ ?3"( / H.=. M6"-

1:?#* // J%#+#234 3 <3)-,. 2005. T 8. 

H. 9–14.

D%'*.)%8, E.A. 5. H3?'3#) 3 (1(!&(534 3+3 (*-

&#-#?34 3 &"(-05$-1$-534: *.'#" +37-#0&3 

* -$!"$10%()6$?#? ?3"$ / D.P. L$#-&,$* // 
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