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%"$"( % )'!*'-$#'%'5 %'4* -$( %.'!"$ 

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

$*(7'% &"(5 ')(*(; >?(0' . * #$(-

*  )*'0* 55 )(*%"+&'6 )*'1"/ #$"#" 

" $(4"-'5 ' &('7.'!"5'-$" '*0 &"-

4 9"" )*'1"/ #$"+(-#'6 * 7'$3 # # 

)*(%(&9"" [1].
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+(-$%( #'&9()$2 /8&'6 '-&'%3 $('*"> 
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)-".'/'0'-)(! 0'0"+(-#'6 )*'1"/ #-

$"#"  !!"#$"%&'0' )'%(!(&", )'!*'-$-
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$(/8&'6 @#'/3 53 )*(!-$ %"/" # # 

'-'72> '*0 &"4 9"> )*(%(&$"%&'6 !(-

,$(/8&'-$" %-(. 2+ -$&"#'% '7* 4'% -

$(/8&'0' )*'9(-- , #'$'* , %#/>+ ($: 

1) "42+(&"( -'-$',&", #')"&0-*(-2*-'% 

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

*'-$#'%; 2) & )* %/(&&'( 1'*5"*'% -

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

)*'!2#$"%&3. #')"&0--$* $(0"6 )'%(-

!(&", @#'/8&"#'% -"/ 5" %-(. 2+ -$-

&"#'% '7* 4'% $(/8&'0' )*'9(-- , 

*'!"$(/(6, %'/'&$(*'%; 3) '9(&#2 A1-

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

!(6-$%", +(*(4 5'&"$'*"&0 -'-$',&", 

#')"&0-*(-2*-'% " #')"&0--$* $(0"6 

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

V+"$3% , 5&';(-$%(&&'-$8 ')"-

- &",, -"-$(52 )(*%"+&'6 )-".'/'0'-

)(! 0'0"+(-#'6 )*'1"/ #$"#"  !!"#-

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

%",. -*(!&(6 '7?('7* 4'% $(/8&'6 

@#'/3 53 )*(!-$ %"/" % %"!( 5'!(/", 

!(5'&-$*"*2>?(6 (!"&-$%' %4 "5'-

-%,4 &&3. 7/'#'%: 7/'#  9(/()'/ -

0 &",, -'!(*; $(/8&'0', *(-2*-&'0', 

'*0 &"4 9"'&&'0', 12&#9"'& /8&'0' 

7/'#'%, 7/'#'% & )* %/(&"6 * 7'$3 " 

'9(&#" A11(#$"%&'-$" )-".'/'0'-)(! -

0'0"+(-#'0' %'4!(6-$%", (*"-2&'#) [4].

H/'# 9(/()'/ 0 &", %#/>+ ($ )'-

-$ &'%#2 '-&'%&3. 9(/(6 " 4 ! + &  

%-(. A$ ) . )-".'/'0'-)(! 0'0"+(-#'6 

* 7'$3. O-&'%&'6 9(/8> *( /"4 -

9"" * 4* 7'$ &&'6 -"-$(53 ,%/,($-, 

1'*5"*'% &"( )*'$(#$"%&3. #')"&0-

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

-$* $(0"6 )'%(!(&", )'!*'-$#'%, %3-

-$2) >?". 1 #$'* 5" )*'$(#9""  !-

!"#$"%&'0' )'%(!(&",.

G'!(*; $(/8&36 7/'# '$* ; ($ 

-2?&'-$8 -'!(*; &", )*'1"/ #$"+(-

-#'6 !(,$(/8&'-$", -'-$',?2> % )'-

-/(!'% $(/8&'5 "42+(&"" -'-$',&", 

#')"&0-*(-2*-'% " #')"&0--$* $(0"6 

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

&'5  1'*5"*'% &""  )*'$(#$"%&3. 
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& !-+.+/+-&#0%/+/!)# 1+, 
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 !"# $%!%&"!'(')*+

 !"# ,"-%./'0%!1)23

 !"# .%,4.,)23

 !"# ".(')*5'$*"))23

 !"# )'&.'6!%)*3 .'7"02 

 !"# 84)#$*")'!1)23 

 !"# "$%)#* 988%#0*6)",0*  

&,*:"!"("-&%-'("(*;%,#"(" 6"5-%3,06*+ 

G"-$(5  )(*%"+&'6 )-".'/'0'-)(! 0'0"+(-#'6 )*'1"/ #$"#"  !!"#$"%&'0' )'%(!(&", )'!*'-$#'%
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-"-$(53 )*'1"/ #$"#".

O*0 &"4 9"'&&36 7/'# )*(!-$ %-

/,($ '*0 &"4 9"> -'%5(-$&'6 )*'1"-

/ #$"+(-#'6 !(,$(/8&'-$" %-(. 2+ -$-
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'-2?(-$%/,/ -8 )'A$ )&' -"/ 5" %-(. 
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)* %/(&",.: 1) - 2+ ?"5"-, 5/ !@(0' 

)'!*'-$#'%'0' %'4* -$  (5–6-( #/ --3); 

2) - )(! 0'0"+(-#"5 #'//(#$"%'5 " 

-'$*2!&"# 5" @#'/3 ( !5"&"-$* -

9", @#'/3, #/ --&3( *2#'%'!"$(-

/", 2+"$(/,-)*(!5($&"#", )(! 0'0-

'*0 &"4 $'*, -'$*2!&"#" -'9" /8&'-

)-".'/'0"+(-#'6 " 5(!"9"&-#'6 -/2;-

73 @#'/3); 3) - *'!"$(/,5" )'!*'-$-

#'%; 4) - %'/'&$(* 5" – -$2!(&$ 5" 

-$ *@". #2*-'% 1 #2/8$($  )-".'/'0"" 

R 7II:V.

O-&'%&35 & )* %/(&"(5 )*'1"-

/ #$"+(-#'6 !(,$(/8&'-$" -$ /  * 7'$  

- )'!*'-$# 5". :*" A$'5 )*'1"/ #-

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

'# 43% /'-8 )*(!% *"$(/8&' )'!-

0'$'%/(&&35" 2+ -$&"# 5" '7* 4'-

% $(/8&'0' )*'9(-- , *'!"$(/,5" " 

%'/'&$(* 5". R &,$", - )'!*'-$# 5" 

)*'%'!"/"-8 )' -)(9" /8&' * 4* 7'-

$ &&'6 )*'0* 55(, % * 5# . -"-$(53 

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

)*'!'/;"$(/8&'-$8> 45 5"&2$, % $(-

+(&"( !%2. /($. R &,$", )*(!2-5 -

$*"% /" *(@(&"( 9(/'0' *,!  4 ! +: 

"&1'*5"*'% &"( '7  0(&$ .  !!"#9"", 

(( -%,4,. - '-'7(&&'-$,5" /"+&'-$", 

-$*(--'5 " )2$,5" (0' )*('!'/(&",; 

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

/"+&'-$&3. *(-2*-'%; * 4%"$"( & %3-

#'% )*"&,$", *(@(&",, )*('!'/(&", 

;"4&(&&3. )*'7/(5, %'-)*",$", " '# -

4 &", )-".'/'0"+(-#'6 " -'9" /8&'6 

)'!!(*;#" " $.!. D )*'9(--( * 7'$3 - 

)'!*'-$# 5" )-".'/'0 "-)'/84'% / 5(-

$'!3 7(-(!3, '7-2;!(&",, !"-#2--"", 

/(#9"", -'9" /8&'-)-".'/'0"+(-#'0' 

$*(&"&0 ,  &#($"*'% &",, $(-$"*'% -

&",, )-".'!* 53, *'/(%'6 "0*3, )-"-

.'0"5& -$"#", A/(5(&$3 "&!"%"!2 /8-

&'6 " 0*2))'%'6 )-".'$(* )"". :(! 0'-

0 5" )*" A$'5 "-)'/84'% /"-8 5($'!3 

)*(!'-$ %/(&", "&1'*5 9"", 7(-(!3, 

'7-2;!(&",, #'//(#$"%&'-$%'*+(-#"( 

!(/ , !(/'%3( "0*3, 7"7/"'$(#'$(* -

)",, -(5"& *, #*20/36 -$'/ [6].
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)(! 0'0"+(-#'0' #'//(#$"%  @#'/3 
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-)(9"1"+(-#"6 #'5)'&(&$ * 7'$3 
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9" /"-$'% )(! 0'0"+(-#'0' #'//(#$"%  

@#'/3 " 73/ & )* %/(& &  '7(-)(+(-

&"( #'&-$*2#$"%&'0' %4 "5'!(6-$%", 

2+ -$&"#'% '7* 4'% $(/8&'0' )*'9(--  

% )*'1"/ #$"+(-#'6 !(,$(/8&'-$".

C*($8"5 & )* %/(&"(5 * 7'$3 ,%-

/,/ -8 * 7'$  - %'/'&$(* 5". D A$'5 
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S2&#9"'& /8&36 7/'# -'-$ %"/" 

12&#9"" %-(. 2+ -$&"#'% *( /"4 9"" 
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1"/ #$"+(-#'0' %'4!(6-$%", %#/>+ ($ 

"42+(&"( "  & /"4 !"& 5"#" )'# 4 $(-

/(6 #')"&0-*(-2*-'% " #')"&0--$* $(0"6 

)'!*'-$#'%. :*" A$'5 #*"$(*",5" A1-

1(#$"%&'-$" )*'1"/ #$"+(-#'0' %'4!(6-

-$%", %3-$2) >$ "45(&(&", )'# 4 $(/(6 

- 5''9(&#" % -$'*'&2 ((  !(#% $&'-

-$"; A5) $"" " 5'$"% 9"" !'-$";(&", 

2-)(.  – % -$'*'&2 )'%3@(&",; $*(%';-

&'-$" – % -$'*'&2 ')$"5"4 9""; #')"&0-

-$* $(0"6 – % -$'*'&2 )*'!2#$"%&'-$".

Q'&-$ $"*2>?"6 A$ ) A#-)(*"5(&-

$  )'# 4 /, +$' !/, )'!*'-$#'% A#-)(-

*"5(&$ /8&3. " #'&$*'/8&'6 0*2)) . -

* #$(*&3 &"4# , A11(#$"%&'-$8 12&#-

9"'&"*'% &", 7/'#  #')"&0-*(-2*-'% 

()*('7/ ! &"( &"4#'6 - 5''9(&#", 

%3-'#'0' 2*'%&, $*(%';&'-$", &"4-

#'0' 2*'%&, A5) $"", 5'$"% 9"" &  

"47(0 &"( &(2! +"), )*('7/ ! &"( 

&()*'!2#$"%&3. " '$&'-"$(/8&' )*'-

!2#$"%&3. #')"&0--$* $(0"6, 7(!& , 

% *" $"%&'-$8 #'0&"$"%&'0', A5'9"'-

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

&",. C #'( -'-$',&"( #')"&0-*(-2*-'% 

" #')"&0--$* $(0"6 )'!*'-$#'% -%"!(-

$(/8-$%2($ ' &('7.'!"5'-$" -)(9" /8-

&'6 )-".'/'0'-)(! 0'0"+(-#'6 * 7'$3, 
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$(#$"%&3. #')"&0-*(-2*-'% " )*'!2#-

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

B  #'&$*'/8&'5 A$ )( A#-)(*"-

5(&$  '7& *2;"/'-8, +$' % A#-)(*"-

5(&$ /8&3. 0*2)) . & 7/>! >$-, 

-$ $"-$"+(-#" 4& +"53( -!%"0" )'# -

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

-$* $(0"6 )'!*'-$#'%. D #'&$*'/8&'6 

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

/"@8 % '$&'@(&"" - 5''9(&#" " 5'-

$"% 9"" !'-$";(&", 2-)(. , +$' 5';($ 

73$8 -%,4 &' -' -)(9"1"#'6 '7?(0' 
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5" % )*'1"/8&3. #/ -- .).

D -%,4" - $(5 +$' ')*(!(/(&&3( 

)'/';"$(/8&3( -!%"0" )'# 4 $(/(6 

& 7/>! /"-8 " % #'&$*'/8&'6 0*2))(, 

53 )')3$ /"-8 !'# 4 $8, +$' % A#--

)(*"5(&$ /8&3. 0*2)) . A$" -!%"0" 

!'-$'%(*&' 7'/8@( " +$', -/(!'% -
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/,>? , #')"&0--$* $(0"6 )'!*'-$#'% 
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:*" # +(-$%(&&'--'!(*; $(/8&'5 

 & /"4( !"& 5"#" #')"&0--$* $(0"6 
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-"$(/8&' )*'!2#$"%&3. )'%(!(&+(-#". 
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