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ÓÄÊ 37.026:[37.016:51]

Ïðîíèíà Ñ.Ì.

ÑÎÄÅÐÆÀÍÈÅ 
ÌÀÒÅÌÀÒÈ×ÅÑÊÎÃÎ 
ÎÁÐÀÇÎÂÀÍÈß 
È ÌÅÒÎÄÛ ÎÁÓ×ÅÍÈß 
ÊÀÊ ÓÑËÎÂÈÅ ÐÀÇÂÈÒÈß 
ÊÎÌÌÓÍÈÊÀÒÈÂÍÎÉ 
ÊÓËÜÒÓÐÛ Ó×ÀÙÈÕÑß

 !"#$%&$ '!(%):  !""#$% &'%($&)  #*+-
'#,&, -%-& '%./0 %/ #0*!(%), 0!-/,1&$%/ 
"&'/"&'%./0 !2! !3,&4!(&$%), )45  $&#-
 %, "&'/"&'%./0 %6 )45 , /0'/0'(/$$56 
)45 , -%-& '%./0 %6 )45 .

7&4(%'%/  !""#$% &'%($!6  #*+'#-

,5 – !-$& %4 8,%!,%'/'$59 4&-&. 0!-

(,/"/$$!2! !'/./0'(/$$!2! !3,&4!(&-

$%). :!-  !""#$% &'%($!6  #*+'#,!6 

8!$%"&/'0) 08!0!3$!0'+ #0'&$&(*%-

(&'+ % 8!--/,1%(&'+  !$'& '5 0 -,#-

2%"% *;-+"% $& !0$!(/ ($#',/$$%9 

,/0#,0!(, $/!39!-%"59 -*) 8!0',!/-

$%) <==/ '%($!2!  !""#$% &'%($!2! 

-/60'(%) ( 0%'#&>%)9 "/1*%.$!0'$!2! 

!3?/$%) (@.A. B&#'!(&, C.D. D&8%$&). 

E!4$% &/' 2*&($56 (!8,!0 ! '!",  &  

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

*/$& ( !3,&4!(&$%%, /2! 0!-/,1&$%% 

% 08!0!3&9 ,/&*%4&>%%. F.G. D/,$/, 

# &45(&* $& '!, .'! !3#./$%/  !""#-

$% &'%($!6 -/)'/*+$!0'% 0!0'&(*)/' 

«($/- %*% $&-8,/-"/'$56» 8*&0' 0!-

-/,1&$%) !3,&4!(&$%), ( *;./$$56 ( 

 !$'/ 0' 8,/-"/'$!2!. @-$& ! !3#./-

$%/ « !""#$% &'%($!6 -/)'/*+$!0'%» 

$/ 8,/-0'&(*/$! $& .&0'$!8,/-"/'$!" 

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

!'-/*+$!6 #./3$!6 -%0>%8*%$5, $&-

8,%"/, "&'/"&'% %. E 0()4% 0 <'%" 

!0!3#; & '#&*+$!0'+ 8,%!3,/'&/' 

8,!3*/"& 0!4-&$%) -%-& '%./0 %9 

#0*!(%6, !3/08/.%(&;?%9 ,&4(%'%/ 

 !""#$% &'%($!6  #*+'#,5 ( "&'/"&-

'%./0 !" !3,&4!(&$%% % /2! 2*&($!" 

 !"8!$/$'/ – !3#./$%%. @'0;-& >/*+ 

$&H/2! %00*/-!(&$%) 0!0'!%' ( '!", 

.'!35 ,&0 ,5'+ -%-& '%./0 %/ #0*!-

(%) ,&4(%'%)  !""#$% &'%($!6  #*+-

'#,5 #.&?%90) ( 8,!>/00/ %4#./$%) 

-%0>%8*%$ "&'/"&'%./0 !2! >% *&. 

@3I/ '!" %00*/-!(&$%) (50'#8&/' !3-

,&4!(&'/*+$56 8,!>/00, & 8,/-"/'!" 

%00*/-!(&$%) – -%-& '%./0 %/ #0*!-

(%) ,&4(%'%)  !""#$% &'%($!6  #*+-

'#,5 #.&?%90) ( 8,!>/00/ %4#./$%) 

-%0>%8*%$ "&'/"&'%./0 !2! >% *&. 

J&-&.&"% $&H/2! %00*/-!(&$%) (5-

0'#8&;': (5)(*/$%/ 08/>%=% % 0!-/,-

1&$%) "&'/"&'%./0 !2! !3,&4!(&$%) 

 &  0!0'&($!6 .&0'% !3?/./*!(/./0 !6 
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"&'%4&>%) -%-& '%./0 %9 "/'!-!(, 

$&8,&(*/$$59 $& ,&4(%'%/  !""#$% &-

'%($!6  #*+'#,5 #.&?%90) (  !$'/ 0'/ 

%4#./$%) "&'/"&'% %.

E  &./0'(/ "/'!-!*!2%./0 %9 !0$!( 

%00*/-!(&$%) "5 (5-/*)/" '/!,%; 

=!,"%,!(&$%)   !""#$% &'%($!6 

 #*+'#,5, ( *;.&)  #*+'#,# !3?/$%) 

(K.L. M$-,//(&, K.N. A&'%?/(, L.L. A&9-

'%$, B.C. A%3*/,, M.M. A!-&*/(, M.A. B!-

3,!(%., L.N. O&2&$, C.A. O,5*!(& % -,.); 

'/!,%;  !""#$% &'%($59 #"/$%6, ,&0-

0"!',/$$#; ( ,&3!'&9 M.M. B/, &.&, 

F.M. J%"$/6, M.K. O!(&*/(&, C.C. @3!-

4!(&, D.M. :/',!(0 !6, C.P. Q#, !(!6, 

C.L. G !(*/(!6; 0%0'/"$56 8!-9!- 

  %00*/-!(&$%; 8,!3*/"5 (53!,& 

"/'!-!( !3#./$%) -*) ,&4(%'%)  !"-

"#$% &'%($!6  #*+'#,5 #.&?%90), 

*%.$!0'$! !,%/$'%,!(&$$56, -/)'/*+-

$!0'$56 8!-9!-5. @,2&$%4&>%) % "/'!-

-5 %00*/-!(&$%) !8,/-/*)*%0+ >/*)-

"%, $/!39!-%"!0'+; !-$!(,/"/$$!2! 

,/H/$%) '/!,/'%./0 %9, <"8%,%./0 %9 

% 8,& '%./0 %9 4&-&.. F4 0%0'/"5 

'/!,/'%./0 %9 "/'!-!( %00*/-!(&$%) 

%08!*+4!(&*%0+ &$&*%4 =%*!0!=0 !6, 

80%9!*!2!-8/-&2!2%./0 !6 *%'/,&'#,5, 

!8%0&$%/ % !3!3?/$%/ %00*/-!(&'/*+-

0 !2! "&'/,%&*&. 

N8/>%=% & 0!-/,1&$%) "&'/"&-

'%./0 !2! !3,&4!(&$%) !3#0*!(*/$& 

/2! )45 !(5" "$!2!!3,&4%/". G45  

)(*)/'0) 08/>%=%./0 %" 0,/-0'(!" 

9,&$/$%) % 8/,/-&.% %$=!,"&>%%, 

!85'&,  #*+'#,$59 $!,", ',&-%>%6, 

& '& 1/ #8,&(*/$%) ./*!(/./0 %" 

8!(/-/$%/". N!-/,1&$%/ "&'/"&'%-

./0 !2! !3,&4!(&$%) ,&0 ,5(&/'0) 

8!0,/-0'(!" )45 & 8,/-"/'$!6 $&# %, 

)45 & -%-& '% % % /0'/0'(/$$59 /2! 

=!,". :!- )45 !" $&# % 8!$%"&/'0) 

'& !/ 4$& !(!/ !3,&4!(&$%/,  !'!,!/ 

9&,& '/,%4#/'0) 0,/-0'(!" % 08!0!3!" 

0#?/0'(!(&$%) $&#.$!2! "5H*/$%), 

-/'/,"%$%,!(&$$!2! % !3I/ '!" %0-

0*/-!(&$%), 0 %08!*+4!(&$%/" 0!-

(! #8$!0'% 8,& '%./0 %9 0()4/6, ( 

 !'!,#; ( *;.&/'0) *;3!6 !3I/ ' 

&$&*%4&. @35.$! )45  $&# % !8,/-/*)-

/'0) ./,/4 0!(! #8$!0'+ !8,/-/*/$$59 

4$& !(59 0,/-0'(, %08!*+4#;?%90) 

-*) !3,&4!(&$%) % =#$ >%!$%,!(&$%) 

8!$)'%6$!2! &88&,&'& $&# % [4].

M.M. N'!*), !'"/.&/', .'! )45  "&'/-

"&'% % – )(*/$%/ -&*/ ! $/ !-$!,!--

$!/ [12]. :! 0#?/0'(#,  &1-56 ,&4-/* 

"&'/"&'% % 8!*+4#/'0) 0(!%" !0!35" 

)45 !". G45   &1-!6 "&'/"&'%./0 !6 

'/!,%% % )45  "&'/"&'% % ( >/*!" /0'+ 

)45  *!2% !-"&'/"&'%./0 %6. @$ 0!-

0'!%' %4 -(#9  !"8!$/$'!(: )45  "&'/-

"&'%./0 !6 '/!,%% % *!2%./0 %6 )45 . 

G45  "&'/"&'%./0 !6 '/!,%% 0!0'!%' 

%4 08/>%=%./0 %9 '/,"%$!( % 0%"(!-

*!(, !3!4$&.&;?%9 !3I/ '5, 0(!60'(& 

% !'$!H/$%) !3I/ '!( "$!1/0'(&, 

0',# '#,&  !'!,!2! !8%05(&/'0) <'!6 

'/!,%/6. D!2%./0 %6 )45  0!0'!%' %4 

'/,"%$!( % 0%"(!*!(, !3!4$&.&;?%9 

*!2%./0 %/ !8/,&>%%, %08!*+4#/"5/ 

-*)  !$0',#%,!(&$%) 8,/-*!1/$%6 

% -*) (5(!-& !-$%9 8,/-*!1/$%6 %4 

-,#2%9, './. -*) ,&4(/,'5(&$%) '/!,%% 

$& 3&4/ 8,%$)'!6 0%0'/"5 & 0%!". L&-

'/"&'% & 8,/-0'&(*)/' 0!3!6 !8,/-/-

*/$$#; 0%0'/"# 0#1-/$%6,  &1-!/ %4 

 !'!,59 !=!,"*/$! ( (%-/ $/ !'!,!2! 

8,/-*!1/$%), (  !'!,!" '/0$! 8/,/-

8*/'&;'0) -(&  !"8!$/$'& )45 &.

E 8,!>/00/ =!,"%,!(&$%) 8!$)'%6 

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

0,/-0'(!" (5-/*/$%) 0(!60'(, !'$!-

H/$%6, 0',# '#, % !8/,&>%6 0*#1&' 

0!30'(/$$! "&'/"&'%./0 %/ 4$& %. 

E %4(/0'$!" 0"50*/ 4$& % & '%($5, !$% 

08!0!3$5 (!4-/60'(!(&'+ $& "50*+. 

N -,#2!6 0'!,!$5, ,!1-/$%/ 8!$)'%) % 

!(*&-/$%/ %" /0'+ 8,!>/00 !3,&4!(&-

$%) 0!!'(/'0'(#;?/6 4$& !(!6 "!-/-

*%. E 0()4% 0 <'%" $/!39!-%"! 8!-./,-

 $#'+ %-/; ,&4(%'%), -(%1/$%) )45 & 

"&'/"&'% % $& 8,%"/,/ /2! &*=&(%'&, 

0!0'!)?/2! %4 (0/9 3# ( $/ !'!,!2! 
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$&>%!$&*+$!2! )45 & (( $&H/" 0*#.&/ 

,#00 !2!),    !'!,5" -!3&(*);'0) 08/-

>%&*+$5/ 0%"(!*5, & '& 1/ 3# (5 %4 

&*=&(%'!( -,#2%9 )45 !(, $&8,%"/, 

2,/./0 !2! % *&'%$0 !2!.

N*!(&,+ )45 & "&'/"&'% % 0!0'!%' 

%4 0*!( !35.$!2! )45 & % %4 $&#.$59 

'/,"%$!(, !8,/-/*)/"59 ( 0&"!6 $&-

#.$!6 -%0>%8*%$/. N*!(&,$56 4&8&0 

"&'/"&'% % 8!0'!)$$! !3$!(*)/'0), 

((!-)'0) $!(5/ '/,"%$5, ( 0'&,5/ 

'/,"%$5 ($!0%'0) $!(56 0"50*, $/-

 !'!,5/ '/,"%$5 (59!-)' %4 #8!',/-

3*/$%). @./$+ .&0'! $&#.$5/ '/,"%$5 

!3,&4#;'0) ( ,/4#*+'&'/ %08!*+4!(&-

$%) 0*!( /0'/0'(/$$!2! )45 &. :!*#.%( 

0'&'#0 $&#.$!2! '/,"%$&, '& !/ 0*!(! 

8,%!3,/'&/' $!(!/ 4$&./$%/, "/$);'-

0) % /2! )45 !(5/ 0(!60'(& ($&8,%"/,, 

2,#88&, '/*!, 2,&=,  *&00).

B1. F ,&"!( !'"/.&/', .'!  !*%-

./0'(/$$#; 0'!,!$# '/,"%$!*!2%% 

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

9&,& '/,%4#/' (4&%"$!!-$!4$&.$!/ 

0!!'(/'0'(%/ "/1-# <*/"/$'&"% 0%0'/-

"5 8!$)'%6 % 0%0'/"5 '/,"%$!(. R'! 

8,/-8!*&2&/' $&*%.%/ -*) !-$!2! 8!-

$)'%) !-$!2! '/,"%$& (8,%$>%8 /-%$-

0'(/$$!0'%) %, $&!3!,!', -*) !-$!2! 

'/,"%$& – !-$!2! 8!$)'%) (8,%$>%8 

!-$!4$&.$!0'%). O&./0'(/$$&) 0'!,!$& 

*;3!6 '/,"%$!*!2%./0 !6 0%0'/"5 9&-

,& '/,%4#/'0) 0%0'/"&'%.$!0'+;,  ,&'-

 !0'+;, '!.$!0'+;, 8,//"0'(/$$!0'+;. 

N%0'/"&'%.$!0'+ !4$&.&/', .'! '/,"%$5 

-!*1$5 !',&1&'+ 8!$)'%) ( %9 0()4% 

0 -,#2%"% ,!-0'(/$$5"% 8!$)'%)"%. 

O,!"/ '!2!, '/,"%$5 -!*1$5 35'+ 8! 

(!4"!1$!0'%  ,&' %"% % #-!3$5"% 

-*) %08!*+4!(&$%). E ,/4#*+'&'/ 0',/"-

*/$%) ./*!(/ &    ,&' !0'% ( 8%0+"/$-

$!6 % #0'$!6 ,/.% 8,!%09!-%' <**%80%0, 

'./. !8#?/$%/ <*/"/$'& (50 &45(&$%), 

*/2 ! $&9!-%"!2! $& !0$!(/  !$'/ 0'& 

(("/0'! «8,)"&) *%$%)» % « &0&'/*+$&) 

*%$%)» 2!(!,)' «8,)"&)» % « &0&'/*+-

$&)»). N!2*&0$! 8,%$>%8# '!.$!0'%, '/,-

"%$ -!*1/$ 0!!'(/'0'(!(&'+ 0!-/,1&-

$%; 8!$)'%) % $/ (545(&'+ $/(/,$59 

8,/-0'&(*/$%6 ! $/". :,//"0'(/$$!0'+ 

!4$&.&/', .'! (!4$% $!(/$%/ $!(59 

'/,"%$!( 0()4&$! 0 !3I/ '%($5" ,&4-

(%'%/" 8!$)'%6$!2! &88&,&'& $&# % % 

8!-.%$)/'0) !8,/-/*/$$5" 8,&(%*&" 

0*!(!!3,&4!(&$%).

L&'/"&'%./0 %6 0%"(!*, $&,)-# 

0 "&'/"&'%./0 %" '/,"%$!", 8,/--

0'&(*)/' 0!3!6 (&1$/6H%6  !"8!$/$' 

"&'/"&'%./0 !2! )45 &. L&'/"&'%./-

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

/' "/0'& -*) $/'!.$!0'% (5,&1/$%) 

"50*% % ,&08*5(.&'!2! %0'!* !(&$%) 

$&8%0&$$!2!, $! 8!4(!*)/' &('!"&'%-

4%,!(&'+ 8,!(/-/$%/ '/9 -/60'(%6, 

 !'!,5/ $/!39!-%"5 -*) 8!*#./$%) 

,/4#*+'&'!(. L&'/"&'%./0 %/ 0%"(!*5 

.,/4(5.&6$! 350',! 8/,/-&;' %$=!,-

"&>%; % !3/08/.%(&;' #-!30'(! // 

8/,/,&3!' %. O&1-56 0%"(!* "&'/"&-

'%./0 !2! )45 & !3!4$&.&/' 8!$)'%/, 

 !'!,!/ ( /0'/0'(/$$!" )45 / (5,&1&-

/'0) 0*!(!" %*% 2,#88!6 0*!(. 

F4 0 &4&$$!2! 0*/-#/', .'! ( 0',# -

'#,/ )45 & "&'/"&'%./0 !6 $&# % 

8,%0#'0'(#/'  /0'/0'(/$$56  )45 . 

@ 4$&./$%% /0'/0'(/$$59 =!," )45 & 

A.E. K$/-/$ ! 8%H/' 0*/-#;?//: «O&  

0%"(!*%./0 %6 )45  "&'/"&'% %, '&  

% $&H 8!(0/-$/($56 )45  %"/;' *%H+ 

!2,&$%./$$5/ (!4"!1$!0'%. S  &1-!2! 

%4 $%9 %"/;'0) 0(!% 0%*+$5/ % 0*&35/ 

0'!,!$5... T'!35 8,!0*/-%'+ "50*+ (! 

(0/9 // '!$ !0')9, $/-!0'&'!./$ '!*+ ! 

"&'/"&'%./0 %6 )45  =!,"#*, $/!39!-

-%"5 '& 1/ 8!)0$/$%), %4*!1/$$5/ 

$& !35.$!" ,&42!(!,$!" )45 /. G45  

=!,"#* 8,/(!09!-$! 8,%08!0!3*/$   

8!*#./$%; *!2%./0 %9 0*/-0'(%6 %4 

8/,(%.$59 8!05*! , $! !$ $/ "!1/' 

(5(/0'% $&0 4& 8,/-/*5 #1/ 0*!1%(-

H%90) 8!$)'%6 % 8,/-0'&(*/$%6» [2]. 

B/60'(%'/*+$!, $&#.$!/ '(!,./0'(! 

0!0'!%' $/ '!*+ ! ( =!,"&*+$59 (5(!-

-&9, $! % ( 8!%0 &9 !3I/ '& %00*/-!-
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(&$%), "/'!-!( %00*/-!(&$%), 8!<'!"# 

$&,)-# 0 =!,"&*+$5" )45 !" H%,! ! 

%08!*+4#/'0)  &  !35.$56 )45 , '&  % 

%$'#%>%), %3! *!2% !-"&'/"&'%./0 !/ 

"5H*/$%/ 0 !(5(&/' (!!3,&1/$%/ % 

"/H&/' 0!4-&$%; $!(!2!.

K.E. B!,!=//( 8!*&2&/', .'! ,/&*+-

$56 "&'/"&'%./0 %6 )45  )(*)/'0) ( 

-/60'(%'/*+$!0'% ,&0H%,/$%/" /0'/-

0'(/$$!2! )45 &, ( !0$!($!" – 4& 0./' 

0%"(!*% % % -!8!*$%'/*+$!6 */ 0% %. 

P2! (&1$/6H// !'*%.%/ !' /0'/0'(/$-

$!2! )45 & 0!0'!%' ( '!", .'! !$ ,&08!-

*&2&/' (!4"!1$!0')"% -*) "& 0%"&*+-

$!6 '!.$!0'%, !-$& ! 8!*+4#/'0) <'%"% 

(!4"!1$!0')"%  ,&6$/ ,/- ! [3]. 

B,#2%"% 0*!(&"%, <'! !'*%.%/ %"//' 

*%H+ 8!'/$>%&*+$56 9&,& '/,, % %0-

 #00'(! (*&-/$%) <'%" )45 !" 0!0'!%' 

%"/$$! ( !8,/-/*/$%% "/,5 '!.$!0'%, 

&-/ (&'$!6 >/*%  !""#$% &>%%. 

:,!>/00 8!*#./$%) "&'/"&'%./-

0 %9 4$&$%6 $/(!4"!1/$ '& 1/ 3/4 

08/>%&*+$!2!, -%-& '%./0 !2! )45 &. 

E "/'!-%./0 !6 *%'/,&'#,/ (0',/.&-

;'0) '& %/ '/,"%$5,  &  «)45  8,/-

8!-&(&$%) "&'/"&'% %» (K.E. B!,!-

=//(), «)45  !3#./$%) "&'/"&'% /» 

(B1. F ,&"!(, M.M. N'!*),), «)45  

%4*!1/$%) "&'/"&'% %» (A.M. Coxop). 

P.M. 7#-& !(& 8!- «-%-& '%./0 %" 

)45 !"» 8!$%"&/' 0!(! #8$!0'+ (/,-

3&*+$59 % $/(/,3&*+$59 )45 !(59 

0,/-0'(, $/ )(*);?%90) 0,/-0'(&"% 

0!30'(/$$! "&'/"&'%./0 !2! )45 & % 

%08!*+4#/"59 ( !3#./$%% "&'/"&'% / 

[8]. O (/,3&*+$5" 0,/-0'(&" "!1$! 

!'$/0'%, ( .&0'$!0'%, #8!"%$&/"5/ 

M.M. N'!*),!" 8,%"/,5, ,&4I)0$/$%) 

% '.-. O $/(/,3&*+$5" 0,/-0'(&" '& -

1/ !'$!0)'0), $&8,%"/,, 4,%'/*+$5/ 

% 0*#9!(5/ $&2*)-$!0'%. N,/-0'(& -%-

-& '%./0 !2! )45 & (8*/'&;'0) ( 8,!-

>/00 !3#./$%) "&'/"&'% /, -!8!*$)) 

"&'/"&'%./0 %6 % /0'/0'(/$$56 )45 % 

% (58!*$)) ( !,2&$%./0 !" /-%$0'(/ 0 

$%"% =#$ >%% !3?/$%) % 8!4$&$%). 

M.M. N'!*), !'"/.&/', .'! )45  !3#-

./$%) "&'/"&'% / ( H !*/ $/ 0!(8&-&-

/' $% 8! =!,"/, $% 8! 0!-/,1&$%; 0 

)45 !" %4#.&/"!6 "&'/"&'%./0 !6 '/-

!,%% [12]. :! =!,"/ )45  !3#./$%) $/ 

%"//' 0'!*+ (50! !6 0'/8/$% =!,"&-

*%4&>%%,  &  *!2% !-"&'/"&'%./0 !6 

)45  0!!'(/'0'(#;?/6 '/!,%%, $! 

8,/(5H&/' 8! 0'/8/$% =!,"&*%4&>%% 

/0'/0'(/$$56 )45 . :! 0!-/,1&$%; 

-&*/ ! $/ (0/ ( )45 / !3#./$%) !'$!-

0%'0)   )45 # %4*&2&/"!6 '/!,%%. R*/-

"/$'5 /0'/0'(/$$!2! )45 & ( !3#./$%% 

"&'/"&'% / %2,&;' 3!*+H#; ,!*+, 

./" ( )45 / "&'/"&'%./0 !6 $&# %. 

O,!"/ '!2!, )45  !3#./$%) 0!-/,1%' 

!8%0&$%/ ,&4*%.$59 8,%"/,!(, %$-# -

>%6, &$&*!2%6, ,&4*%.$5/ 8,%*!1/$%) 

'/!,%%, ,&4I)0$/$%), (!!3?/ (0/ '!, 

.'! -!*1$! !3/08/.%'+ 8!$%"&$%/ % 

#0(!/$%/ #.&?%"%0) %4*&2&/"!6 '/!-

,%%. F 4-/0+ ( 0',# '#,# -%-& '%./0 !-

2! )45 & '& 1/ (8*/'/$ /0'/0'(/$$56 

)45 .
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