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 !"#$%&$ '!(%):  !"#$%&' #!!&( !&-
)$*+,&, %&-&( %#+)#.&( / 0"*!,' (, $1#-
2!'1"&-#)$&%%&.

3$#4-1%1 #505&.&! ( /1516 . #4*-

71!   . 8,#-1, 9# 0,* 9$ 7 ! 25#)# 

(.-1! ( 9$ /&:5 4#-;8#1 +!&71! 1 

  0#' &-;!<1  !05 5*5<, #4109#,#-

1!!<1  = 0#' &-;!#-90 =#-#) 710,#6 

/1+&/&95&' 16,    !05 5*5<, +&! %&:-

> 10( 9$#4-1%#6 .#+$&05!#6   ,#$-

$1,' #!!#6 " + #-#)  , 91/&)#) ,    

5./. [2; 3; 6–8; 10; 11; 16].

?  !&05#(>11  .$1%(  &,5*&-;!#6 

(.-(150( #$)&! +&' ( +/#$#.;1041$1-

)&:>1)# #4$&+#.&51-;!#)# 9$#'100& 0 

*715#% 0#05#(! ( +/#$#.;(   9$1/1-& 

*714!<= .#+%#@!#0516 #4*7&:> =0(, 

9$ #4>1! 1 /1516 , ,*-;5*$1 +/#$#-

.;(, 09#0#405.*:>16 )&$%#! +&'   

#0-&4-1!!#)# $141!,& 0 0&% % 0#4#6 

  #,$*@&:> % % $#%. A1714!&( 91-

/&)#) ,& – 5& #4-&05; 91/&)#) 710,#)# 

+!&! (, 9$1/%15#% ,#5#$#6 (.-(:50( 

*0-#. ( #$)&! +&'   #4$&+#.&51-;!#-

)# 9$#'100& /1516 0 #0-&4-1!!<% +/#-

$#.;1%, 09#0#405.*:> 1 0#=$&!1! : 

+/#$#.;( 8,#-;! ,#.,  = #95 %&-;!#6 

0#' &-;!#-90 =#-#) 710,#6 &/&95 -

$#.&!!#05 , "#$% $#.&! : - 7!#05  

8,#-;! ,&, 09#0#4!#6 )&$%#! 7!# 

 !51)$ $#.&5;0( . #4>105.#, 4<5; 0#-

' &-;!# .#05$14#.&!!#6, 0#' &-;!# 

+!&7 %#6. 

? 9#0-1/! 1 )#/< .#+$#0  !51$10 

, 9$#4-1%1 «0 !/$#%& .1)15&5 .!#6 

/ 05#!  » (B?C), 75# 0#)-&0*150( 0 

/&!!<%  ?DE, 0#)-&0!# ,#5#$<% 7 0-# 

/1516 0 !105#6,#05;:   -&4 -;!#05;: 

.1)15&5 .!<= 9&$&%15$#. .#+$#0-# . 

24 $&+& [9]. F& 4#-11 7&05# /&!!<1 

!&$*81! ( .<(.-(:5 * /1516 0 %&-#6 

%#+)#.#6 / 0"*!,' 16, . 7&05!#05  

* /1516, 05$&/&:> = 0 !/$#%#% /1-

" ' 5& .! %&! ( 0 ) 91$&,5 .!#05;: 

(BC?G) [20]. ? #0!#.1 .1)15&5 .!#6 

/ 0"*!,'   -1@ 5 $&00#)-&0#.&! 1 

%1@/* '1$14$&-;!<%    91$ "1$ -

710, %  +.1!;(%  .1)15&5 .!#6 $1)*-

-('  , . 5#% 7 0-1 $1)*-('   0 051%< 

,$#.##4$&>1! (.
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H $(/& /1516 BC?G $&+. .&150( . 

$1+*-;5&51 9$1!&5&-;!#6 2!'1"&-#9&-

5  , 5.1. E3I #$)&! 710,#)# )1!1+& (9# 

,-&00 " ,&'   3#+!1$&). H 25 = /1516 

!&4-:/&:5 +!&7 51-;!<1 5$*/!#05  . 

#4*71!     9#.1/1!   !& "#!1 !1+!&-

7 51-;!<= 0*4,- ! 710, = $&005$#605. 

"*!,' #! $#.&! ( '1!5$&-;!#6 !1$.-

!#6 0 051%< (JFB). K&, 1 !&$*81! ( 

. !&05#(>11 .$1%( 9$ !(5# !&+<.&5; 

51$% !#% «%&-&( %#+)#.&( / 0"*!,-

' (» (LLC).

M 0-# /1516, 05$&/&:> = LLC, . 

#4>16 /150,#6 9#9*-('  , 9# /&!!<% 

$&+!<= &.5#$#., ,#-14-150( #5 2 /# 21%. 

D0!#.!&( $#-; . .#+! ,!#.1!   2!'1"&-

-#9&5   9$ !&/-1@ 5 $&+!##4$&+!<% 

.$1/!<% "&,5#$&% 9$1-   91$ !&5&-;-

!#)# 91$ #/&,  , .1$#(5!#, 9$1@/1 .01)# 

/&!!<6 0 !/$#% 9$#(.-(150( * /1516, 

91$1!108 = ) 9#,0 : [9; 23].

? 0.(+  0 .<0#,#6 $&09$#05$&!1!!#-

05;: '1$14$&-;!<= 0#0*/ 05<= +&4#-

-1.&! 6 * /1516  +*71! 1 %1=&! +%#., 

#410917 .&:> = ,$#.#0!&4@1! 1 

)#-#.!#)# %#+)&, (.-(150( . !&05#(>11 

.$1%( &,5*&-;!#6 9$#4-1%#6 [4; 14].

D0!#.!<1 %1=&! +%< $1)*-('   

0 051%< %#+)#.#)# ,$#.##4$&>1! ( +&-

,-:7&:50( . % ! % +&'   #5,-#!1! ( 

' $,*-(5#$!#)#   = % 710,#)# )#%1#05&-

+& )#-#.!#)# %#+)& 9$  $&+- 7!<= "*!,-

' #!&-;!<= 0#05#(! (=, 75# #9$1/1-(15 

0-#@!*: 05$*,5*$!#-"*!,' #!&-;!*: 

#$)&! +&' : 9$#'100& $1)*- $#.&! ( 

%#+)#.#)# ,$#.#5#,&. 3# %!1! : $(/& 

&.5#$#.,  +%1!1! ( '1$14$&-;!#6 )1-

%#/ !&% ,  0-1/*15 $&00%&5$ .&5; ,&, 

$1) #!&$!<1 9$#(.-1! ( #4> = !&$*-

81! 6 ,$#.##4$&>1! ( [21; 24]. 

D/! %  + #4>19$ +!&!!<= %15#-

/#.  00-1/#.&! ( /1(51-;!#05  %#+)&, 

. 7&05!#05  #'1!,  &*5#$1)*-('   

%#+)#.#)# ,$#.#5#,&, (.-(150( $1#2!-

'1"&-#)$&" ( [21]. ? !&05#(>11 .$1%( 

*05&!#.-1! $(/ .#+$&05!<=  +%1!1! 6 

$1#2!'1"&-#)$&" 710, = 9#,&+&51-16, 

#5$&@&:> = 0#05#(! 1 0#0*/ 05#)# 

$*0-& )#-#.!#)# %#+)& . $&+!<1 91-

$ #/< #!5#)1!1+&. K1% !1 %1!11 , 

!&05#(>1%* .$1%1!  #05&150( !1$&+-

$181!!<% $(/ .#9$#0#., ,&0&:> =0( 

#0#41!!#0516 .#+$&05!<=  +%1!1! 6 

$1)*-('   ,$#.#0!&4@1! ( )#-#.!#)# 

%#+)&, ,&, . !#$%1, 5&,   9$  %&-#6 

%#+)#.#6 / 0"*!,'   [5; 18].

? 0.(+  0 25 % '1-;: /&!!#6 $&-

4#5< (. -#0;  +*71! 1 .#+$&05!<= 

#0#41!!#0516 )1%#/ !&% ,  /1516 8–

11--15 !1)# .#+$&05& 0 $&+!<% *$#.!1% 

 !51--1,5*&-;!#)# $&+. 5 ( . *0-#. -

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

*+,')-,$ ./0++ 

(1'!$2(%)--&3 2$4$5

B '1-;: #'1!,  0#05#(! ( 9#,&+&-

51-16 $1#2!'1"&-#)$&%%< . 0#05#(-

!   9#,#(   9$  $181!   +$ 51-;!#-

9$#05$&!05.1!!<= +&/&7 #40-1/#.&-  

/1516 8–11--15!1)# .#+$&05& 0 $&+!<% 

*$#.!1%  !51--1,5*&-;!#)# $&+. 5 (. 

31$.&( )$*99& /1516 8–11--15!1)# 

.#+$&05& – #0!#.!&(, #4*7&:> 10( 

. *0-#. (=  !51$!&5& (. 091' &-;-

!#6 ,#$$1,' #!!#6 8,#-1- !51$!&51 

VIII 5 9& ). I#05#.&-!&-C#!* N 41): 

34 $141!,& (18 %&-;7 ,#.   16 /1-

.#71,;  + ! = 23 71-#.1,& – 9$&.8 , 

11 – -1.8 ). ?01 /15  /&!!#6 )$*99< 

 %1:5 / &)!#+: %&-&( %#+)#.&( / 0-

"*!,' (   +&/1$@,& 90 = 710,#)# 

$&+. 5 (. F& %#%1!5 #40-1/#.&! ( * 

/1516 #50*505.#.&-  !1.$#-#) 710, 1 

  $1+ /*&-;!<1 !&$*81! (,  % !1 

9$#.#/ -  90 =#51$&91.5 710, =   

%1/ ,&%1!5#+!<= !&+!&71! 6. 

?5#$&( )$*99& – ,#!5$#-;!&( – /15  

8–11--15!1)# .#+$&05&, #4*7&:> 10( 

. #4>1#4$&+#.&51-;!#6 8,#-1: 32 $1-

41!,& (16 %&-;7 ,#.   16 /1.#71,;  + 

! = 27 71-#.1, – 9$&.8 , 5 71-#.1, – 

-1.8 ). 3# /&!!<% %1/ ' !0, = ,&$5, 

/&!!&( )$*99& #40-1/#.&!!<= /1516 

#5!#0 50( , *0-#.!# +/#$#.<% (1–2-( 
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)$*99< +/#$#.;(). F& %#%1!5 2,091-

$ %1!5& .01 #40-1/*1%<1 !1  %1-  

$1+ /*&-;!<= !&$*81! 6. 

B '1-;: .<(.-1! ( *$#.!( $&+. -

5 ( !&)-(/!#-#4$&+!#)#   0-#.10!#-

-#) 710,#)# %<8-1! ( 91$1/ 9$#.1-

/1! 1% 2-1,5$#" + #-#) 710,#)#  0-

0-1/#.&! ( #9$1/1-(-  *$#.1!; !1.1$-

4&-;!#)#   .1$4&-;!#)#  !51--1,5& [22]. 

H$#.1!; !1.1$4&-;!#)# %<8-1! ( (!1-

.1$4&-;!<6  !51--1,5) #9$1/1-(-  9$  

9#%#>  5105& .#+$&05&:>16 0-#@!#05  

(%15#/ ,& I&.1!&). C-(  00-1/#.&! ( 

09#0#4!#05  , #4#4>1! :   &405$&) $#-

.&! :, *%1! ( .</1-(5; 0*>105.1!!<1 

9$ +!&,  !& 0-#.10!#% %&51$ &-1 (5105 

!& .1$4&-;!<6  !51--1,5)  09#-;+#.&-  

+&/&! 1, . ,#5#$#% !1#4=#/ %# 4<-# 

 0,-:7 5; - 8!11 0-#.#.

O!&- + $1+*-;5&5#.  00-1/#.&! ( 

9$#.#/ -  9*51% 0$&.!1! ( 9#,&+&-

51-16 IPG /1516, !&=#/(> =0( . 0#-

05#(!   9#,#( (0 +&,$<5<%  )-&+&% )   

9$  .<9#-!1!   +$ 51-;!#-%#5#$!#)# 

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

3$  25#% #'1! .&-  0$1/! 1 +!&71! ( 

IPG . #4>16 )$*991 +/#$#.<= /1516   

8,#-;! ,#. 0 LLC.

P-1,5$#" + #-#) 710,#1 #40-1/#-

.&! 1 9$#.#/ -  . 091' &-;!# #4#-

$*/#.&!!#6 2-1,5$#" + #-#) 710,#6 

-&4#$&5#$  . ? 5171! 1  00-1/#.&! ( 

4<-& #4109171!& +.*,# +#-(' (. ?# 

.$1%( $1) 05$&'   #40-1/*1%<6 $&0-

9#-&)&-0( 0 /( . */#4!#% ,$10-1, . 

09#,#6!#6, $&00-&4-1!!#6 9#+1 [19]. 

Q00-1/#.&! 1 2-1,5$#" + #-#) 71-

0, = 9#,&+&51-16 9$#.#/ -  %15#/&%  

$1#2!'1"&-#)$&"   9# 2–5 % !*5 . 

/.*= 9$#4&=: "#!; 9$  .<9#-!1!    !-

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

0 5*&'  , 9$ 4- @1!!#6 , *0-#. -

(% *714!#6 /1(51-;!#05  (+$ 51-;!#-

%#5#$!&( 9$#4&-+&/&! 1),  09#-;+#.&-

-  $&+. .&:> 1 9#0#4 ( – «.,-&/<8  

L#!5100#$ »: 9$1/-&)&-   09<5*1%#%* 

0-#@ 5; ,&$5 !,*  + 7&0516 - 4# /#-

9#-! 5; !1/#05&:> %  "$)&%1!5&% , 

#)$&! 7 . .$1%( $&4#5< (5 % !*5).

C !&% ,* IPG #50-1@ .&-  . 4 #5.1-

/1! (=: "$#!5#-%&05# /&-;!<= -1.#)# 

  9$&.#)# (FM-L; FM-R) 9#-*8&$ 6, 

"$#!5#-"$#!5&-;!#% (FF)   4 %&05# -

/&-;!#% (MM). 3$  &!&- +1 $1+*-;5&-

5#. $1#2!'1"&-#)$&%%< $&007 5<.&-  

0$1/! 1 +!&71! ( 0-1/*:> = 9&$&-

%15$#.: $1#)$&" 710, 6  !/1,0 (IQ), 

9#,&+&51-; 91$ "1$ 710,#)# 0#9$#-

5 .-1! ( 0#0*/#. (33BB),  !/1,0 .1-

!#+!#)# #55#,& (Q?D), / &05#- 710, 6 

 !/1,0 (CBQ), .$1%( $&09$#05$&!1! ( 

9*-;0#.#6 .#-!< (?I3?), / ,$#5 71-

0, 6  !/1,0 (CRQ), %#/*-; *9$*)#05  

(LH). Q00-1/#.&! 1 9$#.#/ -  0  0-

9#-;+#.&! 1% *05&!#.,  ISOF-3DAQ 

(«L1/ ,#% LKC», ). K&)&!$#)).

? $&4#51  00-1/#.&!!<1 .1- 7 !< 

4<-  9$1/05&.-1!< . . /1: .<4#$#7-

!#1 0$1/!11 +!&71! 1   05&!/&$5!&( 

#8 4,& 0$1/!16 .1- 7 !<. ?01 05&-

5 05 710, 1 9$#'1/*$< 9$#.#/ -  0 

 09#-;+#.&! 1% 9&,15& 9$ ,-&/!<= 

9$#)$&%% «Statistica 6.0». 

6''!$2(%)-,$ ('(1$--('4$5 

%$/1)!7-(.( , -$%$/1)!7-(.( 

,-4$!!$84) 0 2$4$5 ' 9)!(5 

9(:.(%(5 2,';0-8<,$5

B '1-;: .<(.-1! ( 05191!   !51--

-1,5*&-;!<= 09#0#4!#0516 #41 % )$*9-

9&% #40-1/#.&!!<= /1516 8–11 -15 4<-

-# 9$1/-#@1!# .<9#-! 5; 5105< /-( 

/ &)!#05 ,  *$#.!( !1.1$4&-;!#)# 

(5105 I&.1!&)   .1$4&-;!#)# (5105 «B-#-

.#»)  !51--1,5&, " ,0 $#.&-  5&,@1 

.$1%( .<9#-!1! ( 5105& . 0-*7&1 1)# 

/#0$#7!#)# .<9#-!1! ( (5&4-. 1).

H /1516, #4*7&:> =0( . #4>1#4-

$&+#.&51-;!#6 8,#-1, !1  %1:> = 

+&/1$@,  90 = 710,#)#  $&+. 5 (, 

0$1/!11 +!&71! 1 4&--#. 9# /&!!<% 

%15#/ ,&% !1 $&+- 7&150(, 5.1. !1 $&+-

- 7&:50( *$#.!  .1$4&-;!#)#   !1.1$-

4&-;!#)#  !51--1,5&.
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 !"#$%! 1

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

%$-".."1-/'.2$34 5*+5+6$+5-"7 

(+-$+5%-".2$+ 1+$-!+.2$+7 8!/**3)

B$&.! .&1-

%<1 +!&71-

! (/)$*99<

T&-- 

9# I&-

.1!*

?$1%( 

.<9#--

!1! (

T&-- 9# 

«B-#.*»

?$1%( 

.<9#--

!1! (

D0!#.!&( 

)$*99&
29,5 9 10,5 10

R#!5$#-;!&( 

)$*99&
71,4 6,8 70,7 8,2

3$#'1!5 $&+-

- 7 ( 0$&.-

! .&1%<= 

9#,&+&51-16

58,7 24,4 85,1 18

? 5# @1 .$1%( 0$1/! 6 4&--, 9#-*-

71!!<6 /15;%  0 +&/1$@,#6 90 = 71-

0,#)# $&+. 5 (, 9$  .<9#-!1!   5105& 

I&.1!& 4<- /#05#.1$!# .<81, 71% 

0$1/! 6 4&--, 9#-*71!!<6 9$  .<9#--

!1!   5105& /-( .<(.-1! ( .1$4&-;-

!<= 09#0#4!#0516. K&, % #4$&+#%, 

*$#.1!; !1.1$4&-;!#)#  !51--1,5& * 

/1516 0 E3I . 2,8 $&+& .<81 .1$4&-;-

!#)# (& < 0,01). 

F*@!# #5%15 5;, 75# %&,0 %&-;!<1 

$&+- 7 ( .<(.-1!< 9$  0$&.!1!   

*$#.!( .1$4&-;!#)#  !51--1,5&: * 

*0-#.!# +/#$#.<= /1516 #! .<81 !& 

85% (& < 0,05) 9# 0$&.!1! : 0 /15;% , 

#4*7&:> % 0( . 8,#-1- !51$!&51.

C&!!<6 "&,5 %#@15 #5$&@&5; 5#, 

75# 9$  +&/1$@,1 90 = 710,#)# $&+-

. 5 ( 0 .#+$&05#% 9$1 %*>105.1!!# 

$&+. .&150( !1.1$4&-;!<6  !51--1,5. 

? 5#% 7 0-1 *05&!#.-1!& 9#-#@ 51-;-

!&( 0.(+; %1@/* 9&09#$5!<% .#+$&0-

5#% /1516 0 E3I   0$1/! % 4&--#% .<-

9#-!1! (  %  5105& 9# %15#/* I&.1!& 

(r = 0,4). K#)/& ,&, %1@/* .#+$&05#% 

#40-1/*1%#)# $141!,& 0 +&/1$@,#6 

90 = 710,#)# $&+. 5 (   *$#.!1% .1$-

4&-;!#)#  !51--1,5& ,#$$1-(' #!!#6 

.+& %#0.(+  !1 *05&!#.-1!#. 

K&, % #4$&+#%, . /&!!#%  00-1/#-

.&!   *05&!#.-1!< #0#41!!#05  .1$-

4&-;!#)#   !1.1$4&-;!#)#  !51--1,5& 

* /1516 0 !#$%&-;!<% *$#.!1% 90 = -

710,#)# $&+. 5 (   9$  E3I.

B#)-&0!# /&!!<% - 51$&5*$<, * 

/1516 0 E3I . 9$#'1001 91$'195 .!#6 

/1(51-;!#05  0*>105.*15 +!&7 51-;!#1 

*/- !1! 1 .$1%1!  $&+. 5 ( .<+.&!-

!#6 &,5 .!#05 , 5.1. /-( ! = =&$&,51$!& 

4#-11 /- 51-;!&(, 71% . !#$%1, #4$&-

4#5,& 0-#@!#6 01!0#$!#6  !"#$%&'  , 

#0#41!!# . 05$*,5*$&= -1.#)# 9#-*8&-

$ (, "*!,' #!&-;!&( !1/#05&5#7!#05; 

,#5#$#)# 0.(+&!& 0 !&$*81! 1% $171.#-

)# $&+. 5 (  , 0##5.1505.1!!#, $&+. 5 -

1% .1$4&-;!#)#  !51--1,5&. 

C1605. 51-;!#, . !&81%  00-1/#.&-

!   *05&!#.-1!#, 75# 9$  E3I #$)&! -

710,#)# )1!1+& !& 4#-;8 1 #5,-#!1-

! ( #5 !#$%< !&4-:/&:50( . $&+. 5   

.1$4&-;!#)#  !51--1,5&.

? - 51$&5*$1 #9 0&!< #0#41!!#05  

%#+)#.#6  !51)$&'   01!0#$!#6  !-

"#$%&'   * /1516 0 $&+!<% *$#.!1% 

*%05.1!!#)# $&+. 5 (, 9#,&+&!#, 75# * 

!#$%&-;!# $&+. .&:> =0( /1516 9$  

05 %*-('   -1.#)# 9#-*8&$ ( . 9$&-

.#% (!105 %*- $#.&!!#%) .#+! ,&:5 

.<0#,#&%9- 5*/!<1 #5.15<, 0=#@ 1 0 

.<+.&!!<%  9#51!' &-&%  (?3) -1.#-

)# 9#-*8&$ (. 3$  05 %*-('   9$&.#-

)# 9#-*8&$ ( . -1.#% 5&,@1 .#+! -

,&:5 ?3, !# 0# +!&7 51-;!# %1!;816 

&%9- 5*/#6. H /1516 0 E3I &,5 .&' ( 

-1.#)# 9#-*8&$ ( (9# &!&- +* ?3) 9$  

05 %*-('   9$&.#)# +!&7 51-;!# #0-&-

4-1!& 9# 0$&.!1! : 0 !#$%#6, 75# 0. -

/151-;05.*15 # 0! @1!!#6 $1&,5 .!#-

05  -1.#)# 9#-*8&$ ( !&  !"#$%&' :, 

9$ =#/(>*: 9# ,&--#+&-;!<% 9*5(% 

 + 9$&.#)# 9#-*8&$ (. F&$*81! 1 

%1@9#-*8&$!#)# .+& %#/1605. ( 9$  

*%05.1!!#6 #505&-#05  9$#(.-(150( . 

#)$&! 71!!#05  9#+!#.&51-;!#6 /1(-

51-;!#05    5$*/!#05  *05&!#.-1! ( 

.1$4&-;!<= 0.(+16. D5!#81! 1 &%9- -

5*/< $1#2!'1"&-#)$&%%< 0 9$&.#)#   

-1.#)# 9#-*8&$ ( . !#$%1 !1 9$1.<-

8&15 15–20% [12; 25].
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D/!#6  + 9$1/9#-&)&1%<= 9$ 7 ! 

#505&.&! ( $&+. 5 (  !51--1,5*&-;!<= 

09#0#4!#0516 #5 .#+$&05!#6 !#$%< * 

/1516 0 LLC (.-(150( =$#! 710,#1 

!&$*81! 1 ,$#.#0!&4@1! ( %#+)&. 

3#25#%* /&-11 9$1/05&.-1!< $1+*-;-

5&5<  00-1/#.&! ( $1#2!'1"&-#)$&" -

710, = 9#,&+&51-16 /1516 0 E3I. 

=$(./);,#$'8,$ +(8):)4$!, 

0 :2(/(%&3 2$4$5 % '('4(>-,, +(8(>

B#)-&0!# /&!!<% - 51$&5*$<, , 

,#!'* 91$ #/& .5#$#)# /1505.& (9$ -

%1$!# , 11–12 )#/&%) +&.1$8&150( 05&-

!#.-1! 1 9#,&+&51-16, #5$&@&:> = 

05191!; ,$#.1!&9#-!1! ( ,$*9!<= 

&$51$ 6; 0#.#,*9!<6 9$#0.15 %1-, = 

0#0*/#.; 5#!*0 &$51$ &-;!<= 0#0*/#., 

0$1/! =   ,$*9!<= .1!; 0#05#(! 1 !1-

4#-;8 = .1!, %1-, = &$51$ 6 [13].

B#)-&0!# 9#-*71!!<% $1+*-;5&5&% 

 00-1/#.&! (, 9#-#.<= $&+- 7 6 9&$&-

%15$#. IPG * /1516 ,#!5$#-;!#6 )$*9-

9<   /1516 0 +&/1$@,#6 90 = 710,#)# 

$&+. 5 ( !1 .<(.-1!#, 75# 0#)-&0*150( 

0 /&!!<%  - 51$&5*$< [18].

? ,#!5$#-;!#6 )$*991 +!&71! 1 

$1# )$&" 710,#)#  !/1,0& (IQ) .# "$#!-

5&-;!#% 4&0016!1 /#05#.1$!# 9$1.<-

8&15 0$1/! 6 9#,&+&51-; . %&05# -

/&-;!#6 #4-&05  (!& 42,7%, & < 0,0001). 

3$  25#% *$#.1!; ,$#.1!&9#-!1! ( . 

%&05# /&-;!#6 #4-&05   %115 0&%#1 

! +,#1 +!&71! 1 #5!#0 51-;!# /$*) = 

#4-&0516, ,#5#$#1 /#05#.1$!# ! @1 

*$#.!( . 4 "$#!5&-;!#6 #4-&05 . F*@-

!# #5%15 5;, 75# 9# #5.1/1! (% . #4#-

 = 9#-*8&$ (= &%9- 5*/< IPG .#-!< 

. ,#!5$#-;!#6 )$*991 /#05#.1$!# !1 

$&+- 7&:50( (5&4-. 2).

E!&71! ( ?I3? .# .01= 715<$1= #5-

.1/1! (= . ,#!5$#-;!#6 )$*991 /1516 

/#05#.1$!# .<81 +!&71! 6 #40-1/#-

.&!!<= 8,#-;! ,#., #4*7&:> =0( . 

8,#-1- !51$!&51 (& < 0,05). 

3#,&+&51-; ?I3? . FF 4&0016!1 * 

/1516 ,#!5$#-;!#6   #0!#.!#6 )$*99< 

/#05#.1$!# .<81, 71% +!&71! ( ?I3? 

. 4 %&05# /&-;!#6 #4-&05 . 3#,&+&51-

-  ?I3? . 4&0016!&= -1.#)#   9$&.#)# 

9#-*8&$ 6 /#05#.1$!# !1 $&+- 7&:5-

0( %1@/* 0#4#6 * /1516 #41 = )$*99 

(& > 0,05) (5&4-. 2–3). 

? ,#!5$#-;!#6 )$*991 +!&71! 1 

Q?D-LL /#05#.1$!# .<81 9#,&+&51-( 

Q?D . 4 "$#!5&-;!#% #5.1/1!   (!& 

36,2%, & < 0,001). B$1/!11 +!&71! 1 5#-

!*0& 0$1/! =   ,$*9!<= .1! (Q?D) . FF 

4&0016!1 * +/#$#.<= /1516 /#05#.1$!# 

! @1, 71% * /1516 0 +&/1$@,#6 90 = -

710,#)# $&+. 5 ( (!& 22,6%, & < 0,05). 

H /1516 #0!#.!#6 )$*99< 5#!*0 .1! 

/#05#.1$!# .<81 !& 20% (& < 0,05), 

75#, 0#)-&0!# /&!!<% - 51$&5*$<, 0. -

 !"#$%! 2

9+1'&'-".% :;< #"-"7 1+$-!+.2$+7 8!/**3 0 5+5-+)$%% *+1+) (? ± m)

3#,&+&51-  IPG
D5.1/1! ( 

FM-L FM-R FF LL

IQ, D% 0,20 ± 0,05 0,21 ± 0,06 0,26 ± 0,08 0,15 ± 0,05

Q?D, % 21,19 ± 5,35 19,98 ± 6,49 18,93 ± 5,44 25,79 ± 6,77

33BB, % 75,78 ± 10,80 74,20 ± 10,80 73,80 ± 9,73 76,25 ± 12,46

?I3?, %0 123,67 ± 17,86 124,54 ± 15,99 133,65 ± 17,56 115,16 ± 16,53

CBQ, % 65,47 ± 9,45 64,69 ± 10,11 62,35 ± 8,99 70,47 ± 10,63

CRQ, % 63,62 ± 9,57 62,34 ± 10,77 60,78 ± 9,39 66,88 ± 11,94

LH, % 16,05 ± 1,98 15,47 ± 1,64 15,52 ± 1,86 14,98 ± 1,99

=5.+0$3" +6+&$'("$%): FF – "$#!5&-;!<6 4&0016!, FM-L – 4&0016! -1.#)# 9#-*8&$ (, FM-R – 4&0016! 

9$&.#)# 9#-*8&$ (, LL – 4 %&05# /&-;!#1 #5.1/1! 1, IQ – $1#)$&" 710, 6  !/1,0, Q?D –  !/1,0 .1-

!#+!#)# #55#,&, 33BB – 9#,&+&51-; 91$ "1$ 710,#)# 0#9$#5 .-1! ( 0#0*/#., ?I3? – .$1%( $&09$#05$&!1-

! ( 9*-;0#.#6 .#-!<, CBQ – / &05#- 710, 6  !/1,0, CRQ – / ,$#5 710, 6  !/1,0, LH – %#/*-; *9$*)#05 .
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/151-;05.*15 # +&5$*/!1!   .1!#+!#)# 

#55#,& [17]. 

? "#!#.#% 0#05#(!   .1- 7 !< 

CBQ .  00-1/#.&!!<= 4&0016!&= )#-#.-

!#)# %#+)& /1516 0 $&+!<% *$#.!1% 

 !51--1,5*&-;!#)# $&+. 5 ( (. #41 = 

)$*99&=) /#05#.1$!# !1 #5- 7&:50( 

(& > 0,05), +& #/! %  0,-:71! 1%: . 

,#!5$#-;!#6 )$*991 5#!*0 !14#-;8 = 

.1! . 4 "$#!5&-;!#% #5.1/1!   /#-

05#.1$!# ! @1, 71% . 4 %&05# /&-;-

!#%.

=$(./);,#$'8,$ +(8):)4$!, 

:2(/(%&3 2$4$5 , 2$4$5 

' ??@ +/, %&+(!-$-,, 

,-;(/9)<,(--(5 -)./0:8,

C&-11 9$1/05&.-1!< $1+*-;5&5< 

 00-1/#.&! ( $1#)$&" 710, = 9#,&+&-

51-16 * /1516 . 9$#'1001 .<9#-!1! ( 

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

5$#-;!#6 )$*991 0$1/! 1 +!&71! ( IQ 

4 "$#!5&-;!#)# 4&0016!& /#05#.1$!# 

.<81 #5!#0 51-;!# 9#,&+&51-( IQ . 

4 %&05# /&-;!#6 #4-&05 . F# . 9#-

-*8&$!<= #4-&05(= ,$#.#0!&4@1! ( 

%#+)& +!&71! ( IQ * +/#$#.<= /1516 

/#05#.1$!# !1 #5- 7&:50( (5&4-. 4).

3$  .<9#-!1!   !&)$*+#7!<= 51-

05#., ,&,   . "#!#.#6 9$#41, * 8,#-;-

! ,#. #0!#.!#6 )$*99< +!&71! 1 IQ 

.# "$#!5&-;!#%, %&05# /&-;!#% 4&0-

016!&=, & 5&,@1 4&0016!&= -1.#)#   

9$&.#)# 9#-*8&$ 6 /#05#.1$!# !1 

#5- 7&:50( (& > 0,05). 3$  0$&.!1!   

0$1/! = +!&71! 6 IQ /1516 #0!#.!#6 

  ,#!5$#-;!#6 )$*99 *05&!#.-1!#, 75# 

. 4 %&05# /&-;!#6 #4-&05  IQ * /1516 

#0!#.!#6 )$*99< .<81 #5!#0 51-;!# 

,#!5$#-;!#6 (& < 0,01) (5&4-. 5).

E!&71! 1 ?I3? . 4 "$#!5&-;!#% 

4&0016!1 /#05#.1$!# .<81 (& < 0,001) 

9# 0$&.!1! : 0 /$*) %  $&00%&5$ -

.&1%<%  4&0016!&% . B$1/! 1 +!&71-

! ( ?I3? -1.#)#   9$&.#)# 9#-*8&$ 6 

.!*5$  ,&@/#6 )$*99< /#05#.1$!# !1 

$&+- 7&:50( (& > 0,05). ? 5# @1 .$1%( 

. %&05# /&-;!#% 4&0016!1 +!&71! 1 

?I3? /#05#.1$!# ! @1 * /1516 #41 = 

)$*99 9# #5!#81! : , 0$1/! % +!&-

71! (% ?I3? 4 "$#!5&-;!#)#   9#-*-

8&$!<= 4&0016!#. (& < 0,001).

B#9#05&.-1! 1 +!&71! 6 ?I3? %1@-

/* #40-1/#.&!!<%  /15;%  9#,&+&-#, 

75# .# .01= 715<$1= 4&0016!&= * /1516 

,#!5$#-;!#6 )$*99< 9$  .<9#-!1!   

 !"#$%&' #!!#6 !&)$*+, , 5&,@1 ,&, 

. "#!#.#% 0#05#(!  , ?I3? /#05#.1$-

!# .<81 +!&71! 6 /&!!#)# 9#,&+&51-( 

IPG 9# 0$&.!1! : 0 /15;%  #0!#.!#6 

)$*99< (9$  0$&.!1!   9#-*8&$!<= 

#5.1/1! 6 & < 0,001; .# "$#!5&-;!#6 

  %&05# /&-;!#6 #4-&05(= & < 0,01). 

F& %1!;811 +!&71! 1 Q?D 9$  .<-

9#-!1!    !"#$%&' #!!#6 !&)$*+,  

+&" ,0 $#.&!# . -#4!#6 #4-&05 , 

,&, . #0!#.!#6, 5&,   . ,#!5$#-;!#6 

)$*991 (& < 0,001). F& 4#-;811 – . 

%&05# /&-;!#% 4&0016!1 (& < 0,001). 

3# t-,$ 51$ : B5;:/1!5& +&" ,0 $#-

 !"#$%! 3

9+1'&'-".% :;< #"-"7 5 >'.+7 >+&8+0+7 #%5?/$1,%"7 0 5+5-+)$%% *+1+) (? ± m)

3#,&+&51-  IPG
D5.1/1! ( 

FM-L FM-R FF LL

IQ, D% 0,21 ± 0,07 0,22 ± 0,06 0,23 ± 0,07 0,19 ± 0,08

Q?D, % 24,04 ± 5,21 23,27 ± 4,61 23,21 ± 4,57 25,82 ± 6,22

33BB, % 74,36 ± 11,47 74,04 ± 12,79 75,27 ± 11,51 75,93 ± 12,67

?I3?, %0 111,91 ± 9,93 114,04 ± 9,44 122,82 ± 10,24 106,41 ± 9,61

CBQ, % 64,16 ± 10,60 64,79 ± 11,19 64,26 ± 10,57 68,55 ± 11,54

CRQ, % 62,20 ± 11,60 62,59 ± 11,76 62,74 ± 11,55 65,73 ± 12,26

LH, % 15,85 ± 1,52 15,82 ± 1,66 15,69 ± 1,54 15,61 ± 2,00
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.&!# /#05#.1$!#1 #5- 7 1 0$1/! = 

+!&71! 6 Q?D 9#-*8&$!<= 4&0016!#. 

* /1516 /.*= )$*99. 

H /1516 #0!#.!#6 )$*99< 0$1/!11 

+!&71! 1 Q?D, =&$&,51$ +*:>11 5#!*0 

0$1/! =   ,$*9!<= .1!, . 4&0016!&= 

-1.#)#   9$&.#)# 9#-*8&$ 6   4 -

"$#!5&-;!#6 #4-&05  /#05#.1$!# .<-

81 Q?D /&!!<= 4&0016!#. ,#!5$#-;-

!#6 )$*99< (& < 0,05). E!&71! ( Q?D . 

+&5<-#7!#6 #4-&05  %1@/* $&00%&5$ -

.&1%<%  )$*99&%  /1516 /#05#.1$!# 

!1 $&+- 7&:50( (& > 0,05).

3#,&+&51-; CBQ, =&$&,51$ +*:> 6 

5#!*0 %1-, = .1!, 9# $&00%&5$ .&1-

%<% 4&0016!&% #0!#.!#6 )$*99<   

)$*99< ,#!5$#-( /#05#.1$!# %1@/* 

)$*99&%  !1 #5- 7&150(. H /1516 )$*9-

9< ,#!5$#-( CBQ "$#!5&-;!#6 #4-&05  

! @1, 71% %&05# /&-;!#6 (& < 0,001).

? ,#!5$#-;!#6 )$*991 9$  .<9#--

!1!    !"#$%&' #!!#6 !&)$*+,  9#-

-*8&$!<1 +!&71! ( CRQ /#05#.1$!# 

$&+- 7&- 0; (& < 0,05) . #5- 7 1 #5 

#0!#.!#6 )$*99<. 

H /1516 ,#!5$#-;!#6 )$*99< LH 4&0-

016!& -1.#)# 9#-*8&$ ( .<81 *$#.!( 

LH . 9$&.#% 9#-*8&$   (& < 0,01), & 

5&,@1 LH 4 "$#!5&-;!#)# 4&0016!& 

.<81, 71% . 4 %&05# /&-;!#6 #4-&05  

(& < 0,05). B$&.!1! 1 LH, 5.1. 5#!*0& 

&$51$ &-;!<= 0#0*/#., 4&0016!#. ,$#-

.#0!&4@1! ( %#+)& /1516 ,#!5$#-;!#6 

  #0!#.!#6 )$*99 9#,&+&-# /#05#.1$!# 

4#-11 .<0#,#1 +!&71! 1 . 4 %&05# -

/&-;!#6 #4-&05  * /1516 #0!#.!#6 

)$*99<.

F*@!# #5%15 5;, 75# . !#$%1   9$  

%&-#6 %#+)#.#6 / 0"*!,'   , 10–

11--15!1%* .#+$&05* 9#.<8&:50( 051-

91!; ,$#.1!&9#-!1! ( ,$*9!<= &$-

51$ 6   5#!*0 &$51$ &-;!<= 0#0*/#. 

#5!#0 51-;!# 8–9--15! = /1516. P5# 

9$# 0=#/ 5 #/!#.$1%1!!# 0 .#+$&05&-

 !"#$%! 4

9+1'&'-".% :;< #"-"7 1+$-!+.2$+7 8!/**3 *!% 03*+.$"$%% %$?+!>',%+$$+7 $'8!/&1% (? ± m)

3#,&+&51-  IPG
D5.1/1! ( 

FM-L FM-R FF LL

IQ, D% 0,17 ± 0,04 0,18 ± 0,05 0,21 ± 0,06 0,13 ± 0,04

Q?D, % 27,39 ± 5,51 25,23 ± 5,66 23,00 ± 5,10 32,40 ± 6,86

33BB, % 76,18 ± 9,16 73,44 ± 8,87 74,58 ± 9,84 76,74 ± 10,14

?I3?, %0 120,68 ± 14,41 121,28 ± 14,83 129,97 ± 14,95 112,20 ± 13,71

CBQ, % 65,57 ± 7,43 64,37 ± 7,81 63,46 ± 8,59 69,39 ± 8,80

CRQ, % 63,11 ± 8,05 60,79 ± 8,82 61,13 ± 9,82 63,89 ± 9,31

LH, % 16,69 ± 1,86 16,07 ± 1,61 16,19 ± 1,75 15,75 ± 1,76

 !"#$%! 5

9+1'&'-".% :;< #"-"7 5 >'.+7 >+&8+0+7 #%5?/$1,%"7 

*!% 03*+.$"$%% %$?+!>',%+$$+7 $'8!/&1% (? ± m)

3#,&+&51-  IPG
D5.1/1! ( 

FM-L FM-R FF LL

IQ, D% 0,19 ± 0,06 0,19 ± 0,05 0,18 ± 0,05 0,18 ± 0,06

Q?D, % 31,16 ± 7,56 28,69 ± 5,11 26,60 ± 5,91 33,93 ± 8,16

33BB, % 76,17 ± 11,71 75,37 ± 10,89 76,04 ± 11,82 78,87 ± 13,62

?I3?, %0 109,57 ± 9,59 109,93 ± 9,17 120,01 ± 9,30 103,25 ± 8,99

CBQ, % 64,85 ± 9,14 64,21 ± 7,93 64,19 ± 9,73 68,28 ± 11,13

CRQ, % 62,08 ± 10,84 61,38 ± 8,56 62,00 ± 10,79 65,39 ± 12,13

LH, % 17,04 ± 1,78 16,90 ± 1,69 16,70 ± 1,71 16,93 ± 1,91
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! 1% ) 91$%&05# /&-;!#)# )$&/ 1!5& 

9#,&+&51-16, #5$&@&:> = *$#.1!; 

5#!*0& .1!.

R$#%1 5#)#, $1) #!&-;!<1 $&+- 7 ( 

. +!&71! (= IPG 9#,&+&51-16 0#05#(! ( 

0#0*/ 05#)# $*0-&, =&$&,51$!<1 /-( 

.+$#0-<=, "#$% $*:50( , 11 )#/&% * 

+/#$#.<= /1516. D!  +&,-:7&:50( . 

4#-;81% 5#!*01 ,$*9!<=   0$1/! = 

&$51$ 6 "$#!5&-;!<= #4-&0516   4#-;-

81% 5#!*01 0$1/! =   ,$*9!<= .1! 

4&0016!& +&/! = %#+)#.<= &$51$ 6. 

3$  25#% 5#!*0 %1-, = 0#0*/#. !1  %1-

15 +#!&-;!<= $&+- 7 6. F&4-:/&1%<6 

9&551$! 0#05#(! ( 0#0*/#. #410917 -

.&15 4#-;8*: "*!,' #!&-;!*: &,5 .-

!#05; 91$1/! = #4-&0516 %#+)&.

?#+$&05!<1  +%1!1! ( 0 051%< 

$1)*-('   ,$#.#0!&4@1! (  %#+)& 

!&9$&.-1!< !& 9$1#4-&/&! 1 ,$#.#-

0!&4@1! ( -#4!<= #5/1-#. %#+)&, 75# 

/#05 )&150( *.1- 71! 1% 5#!*0& ,$*9-

!<= &$51$ 6   .1! 4&0016!#. 91$1/-

! = %#+)#.<= &$51$ 6   0! @1! 1% 

91$ "1$ 710,#)# 0#9$#5 .-1! ( +& 

0715 9&/1! ( 5#!*0& %1-, = &$51$ 6   

.1!, 75# 0#+/&15 #95 %&-;!<1 *0-#. ( 

,$#.#0!&4@1! ( -#4!<= #4-&0516   

#5$&@&15  = 9$1#4-&/&:>*: "*!,' #-

!&-;!*: &,5 .!#05;. ? $&+- 7!<= +.1-

!;(= ,$#.1!#0!#)# $*0-& !&4-:/&150( 

)151$#0 !=$#!!#1 "#$% $#.&! 1 )$&-

/ 1!5& 0#05#(! ( 0#0*/ 05<= 051!#,.

? 5# @1 .$1%(, 0#)-&0!# 9$#.1/1!-

!#%* ,#$$1-(' #!!#%* &!&- +*, * 

/1516 0 LLC *$#.1!; $&+. 5 ( !1.1$-

4&-;!#)#  !51--1,5& (9# 5105* I&.1!&) 

 %115 ,#$$1-(' #!!<1 0.(+  0# +!&71-

! (%  IQ . 4 "$#!5&-;!#% 4&0016!1 

9$  .<9#-!1!    !"#$%&' #!!#6 

!&)$*+,  (–0,46)   9$#'1!5!<%  +%1-

!1! 1% IQ . 4 %&05# /&-;!#% 4&0-

016!1 (–0,38), & 5&,@1 &0 %%15$ 16 IQ 

%1@/* -1.<%   9$&.<% 9#-*8&$ (%  

,&, . "#!#.#% 0#05#(!   (–0,50), 5&,   

9$  .<9#-!1!   !&)$*+,  (–0,47). K&,-

@1 *$#.1!; .1$4&-;!#)#  !51--1,5& 

,#$$1- $*15 0# +!&71! (%  IQ (–0,50) 

  Q?D (–0,40) . 4 %&05# /&-;!#% 

4&0016!1 * /1516 0 E3I #$)&! 710,#)# 

)1!1+& 9$  .<9#-!1!   !&)$*+, . B-1-

/#.&51-;!#, *$#.1!; $&+. 5 (  !51--

-1,5& /1516 0 LLC 0.(+&! 0 $1&,' 16 

9&$&%15$#. ,$#.#0!&4@1! ( 4&0016-

!#. )#-#.!#)# %#+)& (4 "$#!5&-;!#)# 

  4 %&05# /&-;!#)#) !& "*!,' #!&-;-

!*: !&)$*+,*.

B#)-&0!# /&!!<% - 51$&5*$<, 0 

4- /# 16--15!1)# .#+$&05& 9#,&+&51-  
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