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 !" 622.451:533.013.12 

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

 !"#$%&' ()$*+,"$-.!//0' -!1/&2!$%&' */&.!"$&-!-, 3)"/0' &/$-&-*- 4"5 678 

/012)  3/45162/789 359:12129; " )/2/!  

5 7<18  78 09/2 52/4/ !/"=>?/5 7351=1@129; 

! !1289@;09/22/A 7189 

 "!+$-,.9!/) "!:!/&! *",./!/&' /!$-,;&)/,"/)() .)<+*1)",$="!+!9!/&> . "*+/&2/01 
.!/-&9>;&)//01 $!->1 . $-,;&)/,"/)# $9*2,!. 5;!/!/, =)("!:/)$-? ="&#!/!/&> %9,$$&2!$%&1 
<,%)/). ",$2!-, .!/-&9>;&)//01 $!-!' /, *2!- .9&>/&> /!)+/)")+/)() =)9> +,.9!/&' /, $@&-

#,!#)$-? .)<+*:/)' $"!+0. 

 

#$%&'( %($)*+,$-,+.+ /+0123+-$%4-'1'5',*6 / -21,*&,+7 /',(*56)*-

+,,+7 %'(* %/+1*(%6 8 4-*9',',*: 0$8+,+/ "*-3.+;$ * 0$8+,$ 156 4$1',*6 

1$/5',*6 ,$ 2&$%(8' %'(* * 4+%5'12:<'92 -'=',*: 4+52&',,+7 %*%('9> 

2-$/,',*7. ?+, 8$8 @(+ A21'( 4+8$0$,+ ,*B', 1$,,>' 0$8+,> / (+9 /*1', / 8+-

(+-+9 +,* *%4+5C02:(%6 156 -$%&'($ %($)*+,$-,+.+ /+0123+-$%4-'1'5',*6, 

,+%6( 4-*A5*B',,>7 3$-$8('- * 9+.2( /,+%*(C 4+.-'=,+%(* / 4-+/+1*9>' 

-$%&'(>. D'5C: 1$,,+7 -$A+(> 6/56'(%6 *%%5'1+/$,*' /*1$ -'$5C,>3 0$8+,+/ 

* +)',8$ %('4',* %4-$/'15*/+%(* 4-*A5*B',*7 4-* %+/-'9',,>3 -$%&'($3. 

"$8 *0/'%(,+, -'$5C,>' 0$8+,> /+0123+-$%4-'1'5',*6, 2&*(>/$:<*' 

8$8 %($)*+,$-,>', ($8 * ,'%($)*+,$-,>' 4-+)'%%>, *9':( /*1 %5'12:<'7 

%*%('9> 2-$/,',*7 [1]: 
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.1' P – 1$/5',*' / ,'8+(+->7 9+9',( /-'9',* / (+&8' % 8++-1*,$(+7 x; r – 

21'5C,+' $@-+1*,$9*&'%8+' %+4-+(*/5',*'; S – 45+<$1C %'&',*6 />-$A+(8*; 

v – +%-'1,',,$6 4+ %'&',*: %8+-+%(C 1/*B',*6 /+012=,+7 %-'1>; E – 45+(-

,+%(C /+0123$; K – 9+125C 24-2.+%(* /+0123$. 

F %52&$' %($)*+,$-,+.+ /+0123+-$%4-'1'5',*6 1$,,$6 %*%('9$ 24-+-

<$'(%6 0$ %&'( +A,25',*6 4-+*0/+1,>3 4+ /-'9',* * 4-*,*9$'( /*1 
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G%5* 4-*,6(C /+0123 ,'%B*9$'9+7 %-'1+7 (@(+ 2(/'-B1',*' @8/*/$-

5',(,+ 2%5+/*: K +, ), (+ -'=',*' 1$,,+7 %*%('9> A21'( *9'(C /*1 

 2H RQ% ; (3) 
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. (4) 

F>-$B',*' (3) '%(C *0/'%(,>7 0$8+, 1'4-'%%** 156 2&$%(8$ %'(* %+4-+-

(*/5',*'9 R [2]. F>-$B',*' (4) 4+ %2(* 4-'1%($/56'( %+A+7 4'-/>7 0$8+, 

"*-3.+;$ [2], ($8 8$8 4+%5' *,('.-*-+/$,*6 * 1+9,+B',*6 ,$ S '.+ 9+B,+ 

4-*/'%(* 8 /*12 

 const.Q %  (5) 

H-*&'9 2-$/,',*' (5) 1+5B,+ />4+5,6(C%6 ,$ 8$B1+9 2&$%(8' /',(*-

56)*+,,+7 %'(*. I&'/*1,+, &(+ 4-*9',',*' 8 2052 %'(* 1$%( 4'-/>7 0$8+, 

"*-3.+;$ / 6/,+9 /*1': 
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 (6) 

.1' %299*-+/$,*' 4-+*0/+1*(%6 4+ /%'9 /'(/69, /3+16<*9 / 20'5. 

H+52&',,>' *0/'%(,>' 0$8+,> 4+52&$:(%6, 8$8 @(+ /*1,+, % ('9 2%5+-

/*'9, &(+ /+0123 4-*,*9$'(%6 ,'%B*9$'9+7 %-'1+7. !56 +)',8* %4-$/'15*-

/+%(* 4-*9',',*6 1$,,>3 0$8+,+/ 4-* -$%&'(' /+0123+-$%4-'1'5',*6 / %'(* 

-'=*9 *%3+1,2: %*%('92 (2) % 2&'(+9 (+.+, &(+ /+0123 6/56'(%6 %B*9$'9+7 

%-'1+7. 

F *(+.' 4+52&*9 %5'12:<*' />-$B',*6: 
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J(+A> 4+52&*(C (+&,+' />-$B',*' 156 1'4-'%%** ,$ 2&$%(8' /'(/*, ,'-

+A3+1*9+ 0,$(C 0$/*%*9+%(C %8+-+%(* +( 8++-1*,$(>, $ 0$('9 % '' 2&'(+9 />-

&*%5*(C *,('.-$5 / />-$B',**. !$,,$6 0$/*%*9+%(C ,'6/,+ 1$'(%6 />-$B'-

,*'9 (8), *0 8+(+-+.+ />-$0*(C '' 6/,+ ,' 4-'1%($/56'(%6 /+09+B,>9 (7). 

I1,$8+, 1$B' *%4+5C026 />-$B',*6 (7) * (8), 9+B,+ 4-+/'%(* ,'8+(+->7 $,$-

5*0. ?$&,'9 % $,$5*0$ />-$B',*6 (8). G.+ 9+B,+ 4-'1%($/*(C / /*1' .-$;*8$, 

4-*/'1',,+.+ ,$ -*%2,8'. 
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#*%. K$/*%*9+%(C +%-'1,',,+7 %8+-+%(* +( 4-+1+5C,+7 8++-1*,$(> 1/*B',*6 

H-*9',*('5C,+ 8 -21,*&,+7 /',(*56)** *,('-'% 4-'1%($/56:( +A5$%-

(*, 8+.1$ %8+-+%(C v 9,+.+ 9',C=' %8+-+%(* 0/28$ c. F @(+7 +A5$%(* .-$;*8 

9+,+(+,,+ /+0-$%($'( *, 8$8 @(+ /*1,+, % -+%(+9 8++-1*,$(> 4-+*%3+1*( 

2/'5*&',*' %8+-+%(*. L(+ />0/$,+ ('9, &(+ /+0123 1/*B'(%6 / %(+-+,2 9',C-

='.+ 1$/5',*6. M -$0 4-* -'=',** 0$1$&* /+0123 4-*,*9$5* %B*9$'9+7 %-'-

1+7, (+ / +A5$%(* 9',C=*3 1$/5',*7 (A+5C=*3 8++-1*,$() />1'5',,$6 9$%%$ 

/+0123$ ,$&*,$'( 0$,*9$(C A+5C=*7 +AN'9, $ 0,$&*(, +AN'9,>7 -$%3+1 ,' 

%+3-$,6'(%6 4+ 8++-1*,$('. !56 8+5*&'%(/',,+7 +)',8* ,'+A3+1*9+ />&*%-

5*(C %5'12:<*7 +4-'1'5',,>7 *,('.-$5, %&*($6 /'-3,:: .-$,*)2 *,('.-*-

-+/$,*6 4+ %8+-+%(* 8 ,'*0/'%(,+7: 
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H+52&*9 %5'12:<'' (-$,%)',1',(+' 2-$/,',*' +(,+%*('5C,+ ,'*0-

/'%(,+7 8: 
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#$0,*)$ 1v v9 % 8 &  4+8$B'( 4+.-'=,+%(C *%4+5C0+/$,*6 4'-/+.+ 0$8+-

,$ "*-3.+;$. I)',*9 %8+-+%(C *09',',*6 +AN'9,+.+ -$%3+1$ 4+ />-$A+(8' 

4-* 4+9+<* 4+52&',,+.+ />-$B',*6 (8). !56 @(+.+ 4-+1*;;'-',)*-2'9 4-$-

/2: * 5'/2: &$%(C 1$,,+.+ />-$B',*6 4+ 8++-1*,$(' x * />-$0*9 *0 4+52-

&',,+.+ />-$B',*6 4-+1+5C,>7 .-$1*',( %8+-+%(*: 
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. (11) 

!56 $,$5*0$ 4-*9'9 %-'1,*' 3$-$8('-*%(*8* 4$-$9'(-+/, /3+16<*3 

/ ;+-9252 r = 0,002 89:-./9, S = 25 92, v = 15 9/%, E = 1,23 8./93, K = 126 8H$. 

H+1%($,+/8$ 0,$&',*7 / />-$B',*' (11) 1$'( 0,$&',*' 156 4+4-$/8* 4+-618$ 

~0,03, (.'. +8+5+ 3 %. G%('%(/',,+, ,$ 4-$8(*8' -'=',*6 /',(*56)*+,,>3 0$-

1$& ($8+7 4+.-'=,+%(C: 9+B,+ 4-','A-'&C. 

O'4'-C 4-+$,$5*0*-2'9 2-$/,',*' (7) 156 1'4-'%%** ,$ 2&$%(8' /'(/*. 

"$8 2B' +(9'&$5+%C, 4-+*,('.-*-+/$(C '.+ * 4+52&*(C 0$/*%*9+%(C / 6/,+9 

/*1' ,' 4-'1%($/56'(%6 /+09+B,>9, 4+@(+92 %-$02 4'-'71'9 8 8+5*&'%(/',-

,+7 +)',8' 4+.-'=,+%(*. "$8 A>5+ 4+8$0$,+ ,*B', *09',',*' %8+-+%(* % 8+-

+-1*,$(+7 4-+*%3+1*( /'%C9$ ,'0,$&*('5C,+, 4+@(+92 9+B,+ 4-*,6(C %8+-

-+%(C ,'0$/*%6<'7 +( 8++-1*,$(>. O+.1$ *,('.-*-+/$,*' />-$B',*6 %($,+-

/*(%6 (-*/*$5C,>9 * 1$'( %5'12:<*7 0$8+, 156 1'4-'%%** /'(/* 15*,+7 l: 
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H-* %-$/,',** 1$,,+.+ />-$B',*6 % %2<'%(/2:<*9 />-$B',*'9 (3) 
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. H-*,6/ %8+-+%(C 0/28$ 

/ /+0123' 320 9/%, $ %8+-+%(C /+0123$ / -21,*&,+7 /',(*56)*+,,+7 %'(* 15 9/%, 

4+52&*9, &(+ 1$,,>7 9,+B*('5C -$/', :0,998, &(+ @8/*/$5',(,+ 4+.-'=,+%(* 

/ 0,002 %. G%('%(/',,+, ($8+7 4+.-'=,+%(C: ,$ 4-$8(*8' 9+B,+ 4-','A-'&C. 
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O$8*9 +A-$0+9, 9+B,+ %1'5$(C />/+1, &(+ *%4+5C0+/$,*' 85$%%*&'%8*3 

0$8+,+/ "*-3.+;$ * ;+-925> 156 1'4-'%%** ,$ /',(*56)*+,,+9 2&$%(8' /,+-

%*( ,'%2<'%(/',,2: 4+.-'=,+%(C 4-* -$%&'(' %'('7, 4+@(+92 ,$ 4-$8(*8' 

-'=',*6 /',(*56)*+,,>3 0$1$& ,$5*&*' ,'+1,+-+1,+.+ 4+56 1$/5',*7 * '.+ 

/5*6,*' ,$ %B*9$'92: /+012=,2: %-'12 8-$7,' ,'0,$&*('5C,+. 
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