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56&789:; 959&;<97==7>7 5786?9@7A;=9B 9 9 CD&;=9E =; 

C756F7G &7EH9A7 &I G &@7E &A J7@59@7A;=9B 9 C@965; 

 9>=;?7A A <9J@7A7E  ABK9 

8. 9. A!(LMN$, ( 3,")-C!)!(OM(2) 

 !"# $%&"'$' (%()%*) + ,-!.!/)'0** * %1(23$!/** %$/%4% *. 5)',%+ (%+!--

6!/()+%+'/*7 8!)%$*&* *8*)'0*%//%4% 8%$!"*-%+'/*7 * ()')*()*9!(&*: *(,;)'-

/*<, &%)%-'7 :'-'&)!-*.2!)(7 ,-!3$! +(!4% )!8, 9)% ,%.+%"7!) 4'-'/)*-%+')# -!,-!-

.!/)')*+/%()# *: -!.2"#)')%+ + 2("%+*7:, &%4$' *(,;)'/*7 ,-%+%$7)(7 ,-* %)(2)()-

+** $%()')%9/% ,"%)/;: ,% )%9/%()* )!%-!)*9!(&*: %0!/%& :'-'&)!-*()*& ,%8!:%-

2()%<9*+%()*. 

='-'&)!-*()*&* ,%8!:%2()%<9*+%()* 2()-%<()+ >%-8*-%+'/*7 * ,-*!8' (*4/'-

"%+ + (*()!8': 0*>-%+%< (+7.*, %)"*9'?@*:(7 -!'"*.'0*!< + /*: (%+-!8!//;: (*4-

/'"#/%-&%$%+;: &%/()-2&0*< (ABB), )2-1%,%$%1/;: &%$%+ ,-* *)!-')*+/;: 8!)%$': 

$!&%$*-%+'/*7, ,-*/7)% '/'"*.*-%+')# ( ,%8%@#? 2/*+!-('"#/%< &'9!()+!//%< 8!)-

-*&* – .'+*(*8%()* +!-%7)/%()* ,%7+"!/*7 %6*1%9/%4% 1*)' bP  %) %)/%6!/*7 5/!-4** 

1*)' & %$/%()%-%//!< (,!&)-'"#/%< ,"%)/%()* 8%@/%()* 628' 0bE N . C!%1:%$*8%()# 

+(! 1%"!! $!)'"#/%4% 29!)' :'-'&)!-*()*& /!,-!-;+/;: &'/'"%+ (+7.* * ,-*(2)()+2?-

@*: + /*: 8!6'?@*: +%.$!<()+*< ,-*+%$*) & (2@!()+!//%82 2("%3/!/*? ,-%0!$2- 

>%-8*-%+'/*7 * ,-*!8' (*4/'"%+. 

D 5)*: 2("%+*7: ,%"29!/*! $%()')%9/% )%9/;: 8')!8')*9!(&*: (%%)/%6!/*<, 

:'-'&)!-*.2?@*: .'+*(*8%()# bP  %) 0bE N  + -!'"*.2!8;: (%+-!8!//;: '"4%-*)8': 

>%-8*-%+'/*7 * ,-*!8' (*4/'"%+, ()'/%+*)(7 +!(#8' ,-%1"!8')*9/;8 * ,-'&)*9!(&* 

/!+;,%"/*8;8. E.+!()/;! 3! '$$*)*+/;! 4-'/*0; $"7 +!-%7)/%()* %6*1%& * '(*8-

,)%)*9!(&*! %0!/&* /! +(!4$' %)"*9'?)(7 /!%1:%$*8%< ,"%)/%()#? ,% )%9/%()*, %(%-

1!//% ,-* 8'";: ./'9!/*7: %)/%6!/*7 (*4/'"/628 ( 0bE N ), $%()*4'!8;: ,-* ,-'&)*-

9!(&%8 ,-*8!/!/** (%+-!8!//;: ABB, )2-1%,%$%1/;: &%$%+ * ,-%0!$2- *)!-')*+/%4% 

$!&%$*-%+'/*7 [1, 2]. 

F% 5)*8 ,-*9*/'8 +(! 1%"!! /!%1:%$*8;8 * %,-'+$'//;8 ()'/%+*)(7 ,-*8!/!-

/*! * (%+!-6!/()+%+'/*! 8!)%$*&* *8*)'0*%//%4% 8%$!"*-%+'/*7 (%+-!8!//;: 2()-

-%<()+ >%-8*-%+'/*7 * ,-*!8' (*4/'"%+, %$/%< *. %(/%+/;: 0!"!< * .'+!-6!/*!8 &%-

)%-;: 7+"7?)(7, &'& ,-'+*"%, *: ()')*()*9!(&*! *(,;)'/*7 /' ,%8!:%2()%<9*+%()#, 

,-!$()'+"7!8;! + +*$! )'1"*0 *"* 4-'>*&%+ .'+*(*8%()* bP  %) 0bE N . D (+%? %9!-

-!$#, %$/%< *. %(/%+/;: 0!"!< (%+!-6!/()+%+'/*7 8!)%$*& *8*)'0*%//%4% 8%$!"*-%-

+'/*7 * ()')*()*9!(&*: *(,;)'/*< /' *: %(/%+! ()'/%+*)(7 $%()*3!/*! -!,-!.!/)'-

)*+/%()* (()')*()*9!(&%< 2()%<9*+%()*, ,%+)%-7!8%()* ,-* &'3$%< ,-!.!/)'0**) -!-

.2"#)')%+ *8*)'0*%//%4% 8%$!"*-%+'/*7 * ()')*()*9!(&*: *(,;)'/*<. 

A)!,!/# -!,-!.!/)')*+/%()* 2$%1/% :'-'&)!-*.%+')# $%()*4'!8;8* ,-* *(,;-

)'/*7: ./'9!/*78* $%+!-*)!"#/%< +!-%7)/%()* * $%+!-*)!"#/%4% */)!-+'"' ,-* */)!--

+'"#/;: %0!/&': :'-'&)!-*()*& ,%8!:%2()%<9*+%()*. G"7 %,-!$!"!/*7 /!%1:%$*8%4% 

-'.8!-' +;1%-&* ,-* ()')*()*9!(&*: *(("!$%+'/*7: + 9*("% *(:%$/;: 2("%+*< +:%$*) 

/! )%"#&% .'$'//%! ./'9!/*! $%+!-*)!"#/%4% */)!-+'"', /% * %3*$'!8'7 +!-%7)/%()# 

%6*1%& /' 1*) *"* (*8+%". H%4$' /!%1:%$*8;< -'.8!- +;1%-&* %,-!$!"7!)(7 (%%)/%-

6!/*!8 [3, 4]: 
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4$! dvP  – .'$'//%! ./'9!/*! $%+!-*)!"#/%< +!-%7)/%()* (%1;9/% /! /*3! 0,95);   – .'-

$'//%! ./'9!/*! /%-8*-%+'//%4% (%)/%(*)!"#/% bP ) $%+!-*)!"#/%4% ,%"2*/)!-+'-

"' (%1;9/% 0,1 * 8!/!!, 9)% (%%)+!)()+2!) %0!/&! %3*$'!8%< +!-%7)/%()* %6*1%& ( 

,%4-!6/%()#? /! 1%"!! 10%0 , /',-*8!-, 5 50,9 10 1,1 10$ $- -  ,-* %3*$'!8%8 ./'-

9!/** 5

) 1 10bP
$, - ). 

A%%)+!)()+!//%, 1 2, ,qnorm p 3 4  – %1-')/'7 >2/&0*7 /%-8'"#/%4% -'(,-!$!"!-

/*7, $"7 &%)%-%< p  – ./'9!/*! +!-%7)/%()*, 3  – 8')!8')*9!(&%! %3*$'/*!, 4  – (-!$-

/!&+'$-')*9!(&%! %)&"%/!/*!; 1 2ceil x  – +%.+-'@'!) /'*8!/#6!! 0!"%! /! 8!/#6!! x . 

D )'1". 1 ,-!$()'+"!/; -'((9*)'//;! + (%%)+!)()+** ( (1) ./'9!/*7 -'.8!-' +;-

1%-&* N  ,-* %3*$'!8%8 ./'9!/** 5

) 1 10bP
$, -  $"7 -'."*9/;: dvP  *  . 

&3O1$#3 1 

)bP  51 10$-  51 10$-  51 10$-  51 10$-  51 10$-  51 10$-  51 10$-  51 10$-  

  0,25 0,2 0,18 0,16 0,15 0,12 0,1 0,05 

0.75dvP ,  62, 2 10-  63, 4 10-  64,1 10-  65,2 10-  65,9 10-  69,2 10-  71,33 10-  75,3 10-  

0.8dvP ,  62,7 10-  64, 2 10-  65,1 10-  66,5 10-  67,3 10-  71,15 10-  71,65 10-  76,57 10-  

0.9dvP ,  64, 4 10-  66,8 10-  68, 4 10-  71,06 10-  71, 21 10-  71,88 10-  72,71 10-  81,08 10-  

0.95dvP ,  66,2 10-  69,7 10-  71,19 10-  71,51 10-  71,71 10-  72,67 10-  73,85 10-  81,54 10-  

0.97dvP ,  67,6 10-  71,18 10-  71, 46 10-  71,84 10-  72,1 10-  73, 28 10-  74,71 10-  81,88 10-  

0.99dvP ,  71,07 10- 71,66 10-  72,05 10-  72,6 10-  72,95 10-  74,61 10-  76,64 10-  82,65 10-  

 

H'& &'& + >%-82"! (1) %3*$'!8'7 +!-%7)/%()# %6*1&* /' 1*) *"* (*8+%" )bP  (%-

%)+!)()+2!) +!-%7)/%()* %6*1&* + &'/'"! ( '$$*)*+/;8 1!";8 4'2((%+(&*8 628%8, )% 

,-* ,%7+"!/** + )'&%8 &'/'"! 8!6'?@*: +%.$!<()+*< (.'8*-'/*<, ,%8!:, * ).$.) >'&-

)*9!(&'7 +!-%7)/%()# %6*1&* 12$!) +;6!. A"!$%+')!"#/%, )-!1%+'/*7 & dvP  *   12$2) 

+;,%"/7)#(7 ,-* 8!/#6*: -'.8!-': +;1%-&*, * ,-%+%$*)# ()')*()*9!(&*! *(,;)'/*7 

,% +(!< +;1%-&!, -'((9*)'//%< ,% >%-82"! (1), /!) /!%1:%$*8%()*. 

I(/%+2 ,-!$"'4'!8%< 8!)%$*&* (%()'+"7?) ()')*()*9!(&*! *(,;)'/*7 ( '$',-

)*+/;8 /'-'@*+'/*!8 -'.8!-' +;1%-&* $% $%()*3!/*7 .'$'//;: + )!:/*9!(&*: )-!1%-

+'/*7: ./'9!/*< dvP  *  . I)"*9*)!"#/%< %(%1!//%()#? ,-!$"'4'!8%< 8!)%$*&* (/!*.-

+!()/%< -'/!!) 7+"7!)(7 >%-8*-%+'/*! ,-%8!32)%9/;: %0!/%& $%()*4/2)%4% ./'9!/*7 
  * ,-*/7)*! -!6!/*7 % ,-%$%"3!/** "*1% ,-!&-'@!/** *(,;)'/*< /' *: %(/%+!. J)% 

4'-'/)*-2!) -!,-!.!/)')*+/%()# -!.2"#)')%+ *8*)'0*%//%4% 8%$!"*-%+'/*7 * ()')*-

()*9!(&*: *(,;)'/*< + 2("%+*7:, &%4$' *(,;)'/*7 ,-%+%$7)(7 ,-* %)(2)()+** $%()'-

)%9/% ,"%)/;: ,% )%9/%()* )!%-!)*9!(&*: %0!/%& bP . 

D ,-!$"'4'!8%< 8!)%$*&!: 

, 
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1. C!%1:%$*8;< -'.8!- +;1%-&* -'.1*+'!)(7 /' 1"%&* (,'&!);) ( -'.8!-%8 +;-

1%-&* + &'3$%8 ,'&!)! 1 2048N 5 , /',-*8!-, 11 172 2  ( /'-'@*+'/*!8 $% /!%1:%$*8%-

4% %1@!4% -'.8!-' +;1%-&* /' %(/%+! ,%+)%-/;: «,-%4%/%+» ( >*&(*-%+'//;8 -'.8!-

-%8 1N  * %1!(,!9!/*!8 ()')*()*9!(&%< /!.'+*(*8%()* ("29'</;: ,%("!$%+')!"#/%-

()!< /' &'3$%< +;1%-&! + ,%+)%-/;: %1-'@!/*7: & $')9*&'8 ("29'</;: ,%("!$%+'-

)!"#/%()!<.  C!%1:%$*8%! 9*("% ,N  «,-%4%/%+» ,% ) 2048N ,  &'/'"#/;: (*8+%"%+ 

6 71 2, )N ceil N N,  $"7 N , ,%"29!//;: + )'1". 1, ,-*+!$!/% + )'1". 2. 

&3O1$#3 2 

 

2. F% .'+!-6!/** ,!-+%4% ,-%4%/' >%-8*-2?)(7 ,-!$+'-*)!"#/;! %0!/&* $+2: 

+!"*9*/ – +!-%7)/%()* %6*1&* (1)

bP  * +!"*9*/; $%+!-*)!"#/%4% ,%"2*/)!-+'"' (1)  ,-* 

>*&(*-%+'//%8 *./'9'"#/% .'$'//%8 ./'9!/** $%+!-*)!"#/%< +!-%7)/%()* dvP , * (-'+-

/*+'!)(7 $%()*4/2)%! ./'9!/*! (1)  ( )-!12!8;8 ($%,2()*8;8) ./'9!/*!8  . 

3. K("* (1)  8 , )% %(2@!()+"7!)(7 ,!-!:%$ &% +)%-%82 * ,%("!$2?@*8 «,-%4%-

/'8» ( &%/)-%"!8 (%%)+!)()+2?@*: &'3$%82 ,-%4%/2 ./'9!/*< ( )k

bP , ( )k , 4$! k – /%-

8!- «,-%4%/'», $% )!: ,%-, ,%&' /! 12$!) +;,%"/!/% /!-'+!/()+% ( )k  9 , 9)% * 7+"7!)-

(7 2("%+*!8 .'+!-6!/*7 0*&"' ,-%4%/%+. D!"*9*/' ( )k  &%/)-%"*-2!)(7 + (%%)+!)()+** 

( (%%)/%6!/*!8: 

( )
( )

( )

1

1 1
,0,1

2

k
k dv b

k

b

P P
qnorm

k N P
 

$ $# %, -( ) - -* +
.  (2) 

H!()*-%+'/*! ,-!$"'4'!8%< 8!)%$*&* ,-%+%$*"%(# /' *8*)'0*%//;: 8%$!"7: 

,-* *.+!()/;: $"7 .'&'.9*&' * 4'-'/)*-%+'//% /!*.+!()/;: $"7 *(("!$%+')!"7 )!%-!-

)*9!(&*: :'-'&)!-*()*&': ,%8!:%2()%<9*+%()*. L!.2"#)'); ,-!$()'+"7"*(# + +*$! 

)'1"*0 * 4-'>*&%+ .'+*(*8%()* bP  %) 0bE N  * (-'+/*+'"*(# ( )!%-!)*9!(&*8* .'+*-

(*8%()78*. L!.2"#)'); )'&*: (%,%()'+"!/*< ,%$)+!-$*"* %3*$'!82? ,"%)/%()# 5&(-

,!-*8!/)'"#/;: %0!/%& .'+*(*8%()!< bP  %) 0bE N . L!.2"#)'); )'&*: (%,%()'+"!/*< 

'+)%-; 8%42) ,-!$()'+*)# + ,-%0!((! $%&"'$'. G"7 %1(23$!/*7 ,"'/*-2!)(7 ,-!$()'-

+*)# )'&3! 5&(,!-*8!/)'"#/;! %0!/&* .'+*(*8%()!< 1 20b bP E N  $"7 8%$!"!< &'/'"%+ 

* ,-*(2)()+2?@*: + /*: 8!6'?@*: +%.$!<()+*<, ,-*8!/*)!"#/% & &%)%-;8 )!%-!)*-

9!(&*! %0!/&* .'+*(*8%()* 1 20b bP E N  + /'()%7@!! +-!87 %)(2)()+2?) * ,%"29!/*! 

&%)%-;: (&%-!! +(!4% ,-'&)*9!(&* /!+%.8%3/%. 

)bP  51 10$-  51 10$-  51 10$-  51 10$-  51 10$-  51 10$-  51 10$-  51 10$-  

  0,25 0,2 0,18 0,16 0,15 0,12 0,1 0,05 

0.75dvP ,  1075 1661 2002 2540 2881 4493 6495 25879 

0.8dvP ,  1319 2051 2491 3174 3565 5616 8057 32081 

0.9dvP ,  2149 3321 4102 5176 5909 9180 13233 52881 

0.95dvP ,  3028 4737 5811 7374 8350 13038 18799 75049 

0.97dvP ,  3711 5762 7129 8985 10254 16016 22999 91993 

0.99dvP ,  5225 8106 10010 12696 14405 22510 32422 129590 
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A.-'0 

F-!$"'4'!8'7 8!)%$*&' *8*)'0*%//%4% 8%$!"*-%+'/*7 * ()')*()*9!(&*: *(,;-

)'/*< /' ,%8!:%2()%<9*+%()#, + %)"*9*! %) *.+!()/;:, %1!(,!9*+'!) +;,%"/!/*! )-!-

1%+'/*< ,% ()')*()*9!(&%< -!,-!.!/)')*+/%()* -!.2"#)')%+ 5&(,!-*8!/)'"#/;: *(("!-

$%+'/*< :'-'&)!-*()*& ,%8!:%2()%<9*+%()* /' %(/%+! ,-!$"%3!//%4% + $%&"'$! '"4%-

-*)8' '$',)*+/%4% /'-'@*+'/*7 -'.8!-' +;1%-&* $% $%()*3!/*7 .'$'//;: + )!:/*9!-

(&*: )-!1%+'/*7: ./'9!/*< $%+!-*)!"#/%< +!-%7)/%()* * $%+!-*)!"#/%4% */)!-+'"'. 

M!)%$*&' :'-'&)!-*.2!)(7 $%()')%9/%< 2/*+!-('"#/%()#? * +%.8%3/%()#? !! ,-*8!-

/!/*7, + )%8 9*("! + :%$! %-4'/*.'0** )-'((%+;: *(,;)'/*< * %1-'1%)&* -!.2"#)')%+. 

?$)!(3)M(3 
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