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ÎÑÎÁÅÍÍÎÑÒÈ ÄÛÕÀÍÈß 
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Ó ÌËÀÄØÈÕ 
ØÊÎËÜÍÈÊÎÂ 
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 !"#$%&$ '!(%):  !"#$%$!&,  '%()!* +'-
$',$#-./0* 1#$#-!2, /#$34'/!&  05#/!&, 
/#$34'/!& 67-7(#.

8!"#$%$!& &9-&'%(& 7 /!: !" (#-

:05 $#(1$7(%$#/'//05 $#((%$7*(%9 

$'2!. ; 17(-' /'' 9$':& 7%:'2#'%(& 

$7(% 2!(-#  '%'* (  !"#$%$!&:!. <7 

 #//0: $#"-!2/05 #9%7$79,  !"#$%$!& 

 !#6/7(%!$3'%(& 9 (%$3)%3$'  '%()767 

+'$',$#-./767 1#$#-!2# 9 65–90% 

(-32#'9 [2; 3]. =# 17(-' /!'  '(&%. -'% 

2!(-7  '%'* ( +'$',$#-./0: 1#$#-!-

27: (><) 90$7(-7 /# 25% [7].

?"9'(%/7, 2%7 7 /!:! !" 7(/79/05 

(!:1%7:79  !"#$%$!! &9-&@%(& /#$3-

4'/!&  05#/!& ! 67-7(#. 

8#//0' 7, 7(7,'//7(%&5 $'2'9767 

! /'$'2'9767  05#/!& 3  '%'* ( >< 

)$#*/' 7%$0972/0 ! /7(&% 71!(#%'-.-

/0* 5#$#)%'$. A2!%09#& %7, 2%7 /#!,7-

-'' 2#(%0:! $'2'90:! /#$34'/!&:! 

3  '%'* ( >< &9-&@%(&  !"#$%$!!, 

#9%7$0  2#B'  9('67  5#$#)%'$!"3@% 

7(7,'//7(%!  05#/!&, (9&"09#& !5 ( 

71$' '-'//0:! '' 9! #:! ! 7(/790-

9#&(. /# 7,B'1$!/&%05 )-#((!C!)#-

+!&5 D%!5 $#((%$7*(%9. ?"9'(%/7, 2%7 

3  '%'* ( >< /#!,7-'' 2#(%7 /#,-@-

 #'%(& 1('9 7,3-.,#$/#&  !"#$%$!&. 

<$! (1#(%!2'()7* C7$:' 7%:'2#-7(. 

/#1$&E'/!'  :04+   05#%'-./767 , 

67-7(79767  !  #$%!)3-&%7$/767  #1-

1#$#%# 9 (72'%#/!! ( 76$#/!2'/!': 

17 9!E/7(%!. F6$#/!2'/!'  9!E'/!* 

 05#%'-./05 :04+ 1$!97 !% ) %7:3, 

2%7 97" 34/#& (%$3& 7)#"09#'%(& /'-

 7(%#%72/7*  -& 7,$#"79#/!& "93)79, 

/#,-@ #'%(& ,0(%$7' !(%7B'/!' 90-

 75#. 805#/!' 9 17)7' ! 1$! $'2! 

179'$5/7(%/7', )-@2!2/7'. <#$'%!-

2'()#& C7$:# 5#$#)%'$!"3'%(& (-#,7-

(%.@ #$%!)3-&%7$/05 !  05#%'-./05 

:04+ , 7(7,'//7  !#C$#6:0, 6!17-

)!/'"!'* 67$%#//05 :04+. <#$'%!2-

/7(%.  05#%'-./7* :3()3-#%3$0 90$#-

E#'%(& 9 /#$34'/!! 1-#9/7(%! $'2!, 

17&9-'/!! 1#3". G#)E' 1$'7,-# #'% 

)-@2!2/0* %!1  05#/!&. <$! D%7* 

C7$:' 67-7( %!5!*, /':7 3-!$79#/-

/0*, 6-357*, /#"#-!"79#//0* [5; 6].©  !"!#$%&$  .'., 2010
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H'E' 3  '%'* ( >< 9(%$'2#'%(& D)(-

%$#1!$#:! /#& C7$:#  !"#$%$!!. F/# 

9 ,7-.4'* (%'1'/! 5#$#)%'$/#  -& 

 '%'*, (%$# #@B!5 6!1'$)!/'%!2'()7* 

C7$:7*  +'$',$#-./767  1#$#-!2#. 

A  '%'*  #//7* 6$3110 /#,-@ #'%(& 

$#((76-#(79#/!'  05#/!&, 67-7(717 #-

2! ! #$%!)3-&+!! [3; 4; 6].

I9%7$0 7%:'2#@%, 2%7  -&  '%'* 

( #%7/!2'()!-#(%#%!2'()7* C7$:7* 

+'$',$#-./767 1#$#-!2# 5#$#)%'$/# 

:7"E'2)79#&  !"#$%$!&, 1$! )7%7$7* 

%#)E' /#,-@ #'%(& /#$34'/!' )77$-

 !/#+!!  05#/!&, 67-7(77,$#"79#/!& 

! #$%!)3-&+!! [4; 6].

J3-.,#$/#&  !"#$%$!& 3  '%'* ( 

+'$',$#-./0: 1#$#-!27: /#,-@ #'%-

(&  7(%#%72/7 $' )7. <$! D%7* C7$:' 

,7-'' 90$#E'/0 $#((%$7*(%9# 67-7(# 

9 9! ' 1#$#-!2'* ! 1#$'"79, 2':  0-

5#/!&, 2%7 7,K&(/&'%(& 17$#E'/!': 

& '$ &"0)76-7%72/767 ! ,-3E #@B'67 

/'$979.

L#$34'/!'  05#/!& 9 (!/ $7:' 

 '%()767 +'$',$#-./767 1#$#-!2# ! 

$#"-!2/05 C7$:  !"#$%$!! !:''% 

,7-.47' "/#2'/!', %#) )#) 7)#"09#'% 

/'17($' (%9'//7' 9-!&/!' /# (7(%7&-

/!' $'2'97* ! 67-7(797* C3/)+!*. 

8#//0' 7 5#$#)%'$' 67-7(7905 $#(-

(%$7*(%9 3 D%7* )#%'67$!!  '%'* %#)E' 

/7(&% 71!(#%'-./0* 5#$#)%'$, %#) )#) 

7(/7909#@%(& /# (3,K')%!9/7* 7+'/)' 

67-7(#. G#), #9%7$#:! 3)#"09#'%(&, 2%7 

/#$34'/!& 67-7(# 3  '%'* ( >< )$#*/' 

$#"/77,$#"/0. L#!,7-'' 2#(%7 7%:'-

2#@%(& /' 7(%#%72/#& (!-# 67-7(# ! 

7(7,'//7(%! %':,$# 67-7(# [1; 2; 5; 6].

>'-.@ /#4'67 !((-' 79#/!& ,0-7 

!"32'/!' 7(7,'//7(%'*  05#/!& ! 

C3/)+!7/#-./767 (7(%7&/!& 67-7(7-

9767 #11#$#%# 3 32#B!5(& /#2#-./05 

)-#((79 (  !"#$%$!'* 9 (%$3)%3$'  '%-

()767 +'$',$#-./767 1#$#-!2#. 

L#:! ,0-7 7,(-' 79#/7 35 32#B!5-

(& /#2#-./05 )-#((79 ( +'$',$#-./0: 

1#$#-!27:. 51,5% (21 2'-79')) !(-

10%3':05 !:'-! 1('9 7,3-.,#$/3@ 

C7$:3  !"#$%$!!, 18,3% (6 2'-79')) – 

D)(%$#1!$#:! /3@, 21,2% (5 2'-7-

9')) – (:'4#//3@ (1('9 7,3-.,#$/3@ 

! D)(%$#1!$#:! /3@) ! 9% (3 2'-79'-

)#) – :7"E'2)793@.

M7/%$7-./3@  6$3113  (7(%#9!-! 

57 " 7$7905  '%'* 9 97"$#(%' 7–8 -'%, 

)7%7$0' /' 1$' K&9-&-! E#-7,0 /# 

/#$34'/!& 67-7(797* C3/)+!!.

8-& !((-' 79#/!& 7(7,'//7(%'* 

 05#/!& 9 17)7' ! 1$! $'2! !(17-.-

"79#-#(. 1$76$#::# NardioLogo 2.1 

(=IF «J!7(9&".», 6. N#/)%-<'%'$,3$6) 

 -& <M. 

?(10%3':0* $#(17-#6#-(& 1'$'  

D)$#/7: :7/!%7$#,  #%2!)  05#/!& 

C!)(!$79#-(& /# 1'$' /'* 179'$5-

/7(%! ,$@4/7* (%'/)!, )#$ !7 #%2!-

)! – /# 1'$' /'* 179'$5/7(%! 6$3 /7* 

)-'%)!. ; /#(%$7*)#5 1$76$#::0 ,0- 

90,$#/ (@E'% «J'" JFN» ! (-#* , 

)7%7$0* 9! '- !(10%3':0* /# D)$#/' 

:7/!%7$# 9 1$7+'((' !((-' 79#/!&. 

?(10%3':7:3  #9#-#(. (-' 3@B#& 

!/(%$3)+!&: «N& . 3 7,/7, 17(%#$#*(& 

$#((-#,!%.(&. <7(:7%$! /# D)$#/». 

8#//0*  !#6/7(%!2'()!* ('#/( 1$7-

 7-E#-(& 7%  935  7 1&%! :!/3%, 1/'9-

:76$#::# 1$! D%7: 7%$#E#-#  05#/!' 

$','/)# 9 17)7'. =#%': !(10%3':7:3 

1$' -#6#-7(. 1$72!%#%. %')(%. ; D%7: 

(-32#' 1/'9:76$#::# 5#$#)%'$!"79#-

-# 7(7,'//7(%!  05#/!& $','/)# 1$! 

$'2!. <7-32'//0' 17(-' 7)7/2#/!& 

 !#6/7(%!2'()!5 ('#/(79 )$!90'  05#-

/!& 17"97-&-! 71$' '-!%. %!1, 2#(%7%3 

! $!%:  05#/!& 9 17)7' ! 1$! $'2!.

G!1  05#/!& 71$' '-&-(& 9 (77%9'%-

(%9!! ( #:1-!%3 7* )$!97*. J7-.4#& 

#:1-!%3 # )$!97* (7)7-7 100 ' !/!+) 

7%$#E#-#  !#C$#6:#-./0* %!1  05#-

/!&. O(-! #:1-!%3 #  05#/!& ,0-# 

172%! -!/'*/#, ( :!/!:#-./0: $#"-

:#57: (:'/'' 20 ' !/!+), %7  05#/!' 

5#$#)%'$!"79#-7(. )#) 179'$5/7(%/7', 

)-@2!2/7'.
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F+'/)# 2#(%7%0  05#/!& 9 17)7' 

! 1$! $'2! 7(3B'(%9-&-#(. /# 7(/79' 

$'"3-.%#%79  !#6/7(%!2'()767 ('#/(#, 

9097 !:05 /# D)$#/ :7/!%7$# 9 9!-

 ' %#,-!+0, 9 )7%7$7* 3)#"09#-7(. 

)7-!2'(%97  05#%'-./05  9!E'/!*, 

( '-#//05 !(10%3':0: 9  )#E 3@ 

:!/3%3 ('#/(#. I/#-!" 2#(%7%0  0-

5#/!* 7(3B'(%9-&-(& ( 32'%7:  #/-

/05 97"$#(%/7* C!"!7-76!!. A  '%'* 

:-# 4'67 4)7-./767 97"$#(%# 1$! 

7,02/7:  05#/!! 2!(-7  05#%'-./05 

 9!E'/!* (7(%#9-&'% 16–20 9 :!/3%3. 

<$! $'2'97:  05#/!! 2!(-7  05#/!* 

(7)$#B#'%(& 1$!:'$/7 9 2 $#"# "# 

(2'% 39'-!2'/!& 1$7 7-E!%'-./7(%! 

90 75#.

8-& !((-' 79#/!& 7(7,'//7(%'* 

C7/#+!7//767  05#/!&, )77$ !/#+!! 

 05#/!& ! 67-7(77,$#"79#/!& 7 /7-

9$':'//7 !(17-."79#-!(. )7:1.@%'$-

/0' 1$76$#::0 CardioLogo 2.1 (=IF 

«J!7(9&".») ! 1$76$#::# LingWaves 

(C!$:# Atmos, P'$:#/!&). <$7+' 3$# 

,0-# %# E', 2%7 ! 1$! !((-' 79#/!! 

%!1#  05#/!&. ?(10%3':0: 1$' -#6#-

-7(. 1$7 ')-#:!$79#%. !"9'(%/0* !: 

(%!57%97$/0* %')(%. Q'%7 !)# !((-'-

 79#/!& 1$' 17-#6#-# 7(3B'(%9-'/!' 

"#1!(! 67-7(# !(10%3':767 9 +!C$7-

97: C7$:#%' ( +'-.@ ''  #-./'*4'* 

7,$#,7%)! ! 17-32'/!& 6$#C!)# "93)7-

97* 97-/0. 8-& 71$' '-'/!& )77$ !-

/#+!! 9 $#,7%'  05#/!& ! 67-7(77,$#-

"79#/!& 17-32'//#& )$!9#&  05#/!& 

(79:'B#-#(. 17 1#$#:'%$3 9$':'/! (9 

:-() ( 6$#C!)7: "93)797* 97-/0. R%7 

17"97-&-7 90&9!%. :7:'/% /#2#-# 90-

 75#, /#2#-# C7/#+!! ! !5 (791# '/!' 

!-! /'(791# '/!'.

?((-' 79#-#(. %#)E' 1$7 7-E!-

%'-./7(%. C7/#+!7//767 90 75#, !-! 

9$':& :#)(!:#-./7* C7/#+!! (;QS) 

1$! 1$7!"/'('/!! 6-#(/05 "93)79.

M$7:' %767, 71$' '-&-(& )7DCC!-

+!'/% 6-357(%!/"97/)7(%! ()7DCC!+!-

'/% (/") 17 :'%7 !)' Eskel ! Boone. 

Q'%7 !)# "#)-@2#-#(. 9 71$' '-'/!! 

;QS "93)79 [(] ! ["] ! 17(-' 3@B': 

902!(-'/!! 7%/74'/!& 17-32'//05 

"/#2'/!*. J0-7 17)#"#/7, 2%7 1$! 

7$6#/!2'()!5 17$#E'/!&5 1$7!(57-

 !% 39'-!2'/!' 97" 34/767 17%7)# ! 

3:'/.4'/!' 9$':'/! C7/#+!! "97/-

)767 (76-#(/767, 2%7 1$!97 !% ) 1790-

4'/!@ )7DCC!+!'/%#. <7 17-32'//0: 

 #//0:, )7DCC!+!'/% (/" /' "#9!(!% 

7% 17-# ! 97"$#(%# ! 1$! 7%(3%(%9!! /#-

$34'/!* 67-7(# $#9'/ ' !/!+'. 

8-& 7+'/)! C3/)+!7/#-./767 (7-

(%7&/!& 67-7(79767 #11#$#%# ,0- !(-

17-."79#/ #)3(%!2'()!* #/#-!". ?((-'-

 79#/!' 7(3B'(%9-&-7(. ( 17:7B.@ 

1$76$#:: CSL (Computerized Speech 

Laboratory) ! MDVP (Multi-Dimentional 

Voice Program) 5105 C!$:0 KayPentax 

(USA). I)3(%!2'()7:3 #/#-!"3 1$' 4'-

(%979#-# "#1!(. 67-7(# $','/)#. <7(-' 

%767 )#) ,0-# 1$79' '/# "#1!(., 90 '-

-&-(& /'7,57 !:0*  -& #/#-!"# 32#-

(%7) "93)797* 97-/0 ! 9 :'/@ 90,!-

$#-#(. )7:#/ # 9017-/'/!& #/#-!"# 

(Complete MDVP Analysis). <$76$#::# 

9097 !-# /# D)$#/ :7/!%7$# 7%2'% 9 

9! ' /'()7-.)!5 7)7/ (  !#6$#::#-

:!, 5#$#)%'$!"3@B!:! 7+'/!9#':0' 

1#$#:'%$0. F(/79/7' 7)/7 7%2'%# (7-

 '$E#-7 $# !#-./3@  !#6$#::3, 7%$#-

E#@B3@ "/#2'/!& 9('5 $#((2!%#//05 

17)#"#%'-'*, !5 17$76790' "/#2'/!& 

(/7$:#%!9/0' "/#2'/!&, 3(%#/79-'/-

/0' 1$7!"97 !%'-': 1$76$#::0), ! 

/# 7(/79#/!! D%!5  #//05 !/ !9! 3-

#-./0* 1$7C!-. 67-7(# )7/)$'%/767 

!(10%3':767. G' 2#(%! 1$7C!-&, )7%7-

$0' 7%$#E#-! "/#2'/!&, 9057 &B!' "# 

1$' '-0 "'-'/767 )$36# /7$:#%!9/05 

"/#2'/!*, 7)$#4!9#-!(. 9 )$#(/0* 

+9'%. 

<7)#"#%'-!, )7%7$0' 7%$#E#-!(. 

/#  !#6$#::', ,0-! $#(17-7E'/0 9 

71$' '-'//7* 17(-' 79#%'-./7(%! 9 

"#9!(!:7(%! 7% %767, )#)!' #)3(%!2'-

()!' 7(7,'//7(%! 7/! 5#$#)%'$!"79#-
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-!. <'$93@ 6$3113 (7(%#9-&-! 17)#"#-

%'-!, 5#$#)%'$!"3@B!' )7-',#/!& 2#-

(%7%0 67-7(# 9 )$#%)7- !  7-67($72/7: 

1'$!7 #5 (Absolute Jitter, Jitter Percent, 

Relative Average Perturbation, Pitch 

Average Perturbation, Fundamental Fre-

quency Variation), 9%7$3@ – )7-',#/!& 

#:1-!%3 0 (Shimmer in dB, Shimmer 

Percent, Amplitude Perturbation Quo-

tient, Peak-to-peak Amplitude Variation), 

%$'%.@ – 43:790' )7:17/'/%0 (Noise-

to-Harmonic Ratio, Voice Turbulence 

Index, Soft Phonation Index, 2'%9'$%3@ – 

%$':7-!$79#/!' (Fo-Tremor Intensity 

Index, Amplitude Tremor Intensity Index), 

1&%3@ – C7/#+!7//0' 1#3"0 ! (3,6#$-

:7/!)! (Degree of Voice Breaks, Degree 

of Sub-harmonics, Degree of Unvoiced 

Segments). 

A2!%09#& %7, 2%7 )#E 3@ 7(7,'/-

/7(%. 67-7(# 5#$#)%'$!"3'% $&  17)#-

"#%'-'*, 17 /#4':3 :/'/!@, !(17-."7-

9#/!' 9('5 3)#"#//05 1#$#:'%$79 /'-

+'-'(77,$#"/7, %#) )#) "#%$3 /&'% !5 

($#9/!%'-./0* #/#-!". ; /#4': !((-'-

 79#/!! :0 !(17-."79#-! 17)#"#%'-! 

%7-.)7 1'$905 %$'5 6$311 )#) /#!,7-'' 

!/C7$:#%!9/05  -& #/#-!"#: PPQ 

(Pitch Period Perturbation Quotient), RAP 

(Relative Average Perturbation Quotient), 

APQ (Amplitude Perturbation Quotient), 

vAm (Peak-to-peak Amplitude Variation) 

! NHR (Noise-to-Harmonic Ratio). 

8-& !((-' 79#/!& (!-0 67-7(# !(-

17-."79#-#(. 1$76$#::# CSL. ; "#-

1!(#//7: 7%$09)' "932#/!& 67-7(# 

90 '-&-(& /'7,57 !:0*  -& #/#-!"# 

32#(%7), ! ( 17:7B.@ )7:#/ 0 Energy 

Contour /# (1')%$76$#::' 17&9-&-7(. 

7%7,$#E'/!' )7/%3$# (!-0 67-7(#, !"-

:'$'//7* 9  '+!,'-#5. ; 7%2'%' #/#-

-!"# (7 '$E#-!(. "/#2'/!& ($' /'* 

(!-0 67-7(# /# 90 '-'//7: 32#(%)', 

:!/!:#-./7', :#)(!:#-./7' "/#2'-

/!& ! (%#/ #$%/7' 7%)-7/'/!'.

H'"3-.%#%0  1$79' '//767  /#:! 

!((-' 79#/!& 90&9!-! $&  7(7,'//7-

(%'* /'$'2'9767 ! $'2'9767  05#/!& 

3 4)7-./!)79 ( >< 17 ($#9/'/!@ ( !5 

" 7$790:! (9'$(%/!)#:!. 

8-&  '%'* ( >< ,0-7 5#$#)%'$/7 

179'$5/7(%/7', )-@2!2/7'  05#/!'. 

I:1-!%3 # 1/'9:76$#::0 /' 1$'90-

4#-# 11 ± 5,5 ' !/!+0, %76 # )#) 3  '-

%'* )7/%$7-./7* 6$3110 D%7 "/#2'/!' 

(7(%#9!-7 9 ($' /': 75 ± 8 ' !/!+ 

(  < 0,01). N%#%!(%!2'()!* #/#-!" /' 

17"97-!- 90&9!%. "/#2!:05 $#"-!2!* 

17 %!13  05#/!& 9 "#9!(!:7(%! 7% 9! # 

 !"#$%$!!. 

I/#-!" 1/'9:76$#:: 17)#"#-, 2%7 

 -&  '%'* ( >< 5#$#)%'$/#  !($!%:!& 

 05#/!&, 7 2': (9! '%'-.(%979#-7 

17(%7&//7' !":'/'/!' )7-!2'(%9# 

 05#%'-./05  9!E'/!* "# $#9/0' 

1$7:'E3%)! 9$':'/!. L#!,7-'' &$-

)7  !($!%:!& 1$7&9-&-#(. 3  '%'* 

( D)(%$#1!$#:! /7* ! :7"E'2)797* 

 !"#$%$!'*. <$! $'2!  !($!%:!&  0-

5#/!& 3(!-!9#-#(. 1$! 9('5 C7$:#5 

 !"#$%$!*.

J0-7 7%:'2'/7 (%#%!(%!2'()! "/#-

2!:7' (p < 0,01) 39'-!2'/!' 2!(-#  0-

5#%'-./05  9!E'/!*, %.'.  05#%'-./05 

+!)-79, 3  '%'* ( >< 17 ($#9/'/!@ 

(7 " 7$790:! 4)7-./!)#:!. A  '%'* 

D)(1'$!:'/%#-./7* 6$3110 ($' /'' 

2!(-7  05#/!* $#9/&-7(. 25 ± 7, 9 )7/-

%$7-./7* – 13 ± 4. <$! $'2! )7-!2'(%97 

 05#/!* 3:'/.4#-7(., 2%7 ,7-'' &$)7 

1$7&9-&-7(. 3 " 7$7905  '%'*. T!(-7 

 05#/!* 1$! $'2! 3  '%'* ( >< ,0-7 

22 ± 3, 3 4)7-./!)79 )7/%$7-./7* 

6$3110 – 9 ± 2.

?((-' 79#/!' 1$7 7-E!%'-./7-

(%! $'2'9767 90 75# 17)#"#-7, 2%7 

;QS " 7$7905  '%'* /' 1$'904#-7 

9,8 ± 2,21 (')3/ 0. A !(10%3':05 ( >< 

,0-7 7%:'2'/7 (%#%!(%!2'()!  7(%7-

9'$/7' 3:'/.4'/!' ;QS (  < 0,001) 

17 ($#9/'/!@ ( ;QS " 7$7905  '-

%'*. A  '%'* ( >< 7/7 /' 1$'904#-7 

5,5 ± 2,74 (')3/ 0. L#!:'/.4!' "/#-

2'/!& ;QS (/' ,7-'' 3 (')3/ ) ,0-! 
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5#$#)%'$/0  -&  '%'* ( D)(%$#1!$#-

:! /7* C7$:7*  !"#$%$!!.

F1$' '-'/!' )7DCC!+!'/%# (/" 

90&9!-7 "/#2!%'-./7' '67 (/!E'/!' 

17 ($#9/'/!@ (7 " 7$790:! (9'$(%/!-

)#:! (p < 0,05). A  '%'* )7/%$7-./7* 

6$3110 7/ 1$!,-!E#-(& ) ' !/!+', 3 

4)7-./!)79 ( >< 9 ($' /': (7(%#9-&- 

0,5 ± 0,03.

H'"3-.%#%0 !((-' 79#/!& )77$ !-

/#+!&  05#/!& ! C7/#+!! 3  '%'* ( >< 

17)#"#-!, 2%7 /#!,7-'' 90$#E'/0 /#-

$34'/!& 1$! D)(%$#1!$#:! /7* ! :7"-

E'2)797*  !"#$%$!&5. L#,-@ #-7(. 

/'(791# '/!& )$!97* 90 75# ! /#2#-# 

C7/#+!!. S7/#+!& /#2!/#-#(. -!,7 

17(-' /#2#-# 90 75# (1$! 05#/!'), 

-!,7  7 /#2#-# (7"932'//0* 9 75).

H#((%$7*(%9#  05#/!& 1$'E ' 9('67 

7,K&(/&@%(& /#$34'/!&:! +'/%$#-.-

/7* '67 $'63-&+!! !  9!6#%'-./7* 

1#%7-76!'*. L# 7(7,'//7(%! C7$:!$7-

9#/!& %!1#  05#/!& 9-!&'% 6-#9/0: 

7,$#"7: 76$#/!2'/!' 17 9!E/7(%! ! 

90/3E '//#& (! &2#& 17"# $','/)#. 

L#$34'/!& $'2'9767  05#/!& (9&"#/0 

( /'(C7$:!$79#//7(%.@  !CC'$'/+!-

$79#//767 9 75# ! 90 75# 2'$'" /7( ! 

$7%. A  '%'* (  9!6#%'-./7* 1#%7-76!'* 

7%:'2#'%(& /' 7(%#%72/#& #)%!9/7(%. 

90 05#%'-./05 :04+, 2%7 1$!97 !% ) 

/' 7(%#%72/7(%! 90 05#':7* 97" 34-

/7* (%$3!.

?((-' 79#/!' 17)#"#-7, 2%7 )#2'-

(%97 67-7(#  '%'* ( >< ! !5 " 7$7905 

(9'$(%/!)79 $#"-!2#'%(& 17 $& 3 1#$#-

:'%$79. 

N$' /!'  "/#2'/!&  (!-0  67-7(# 

 '%'* ( >< ,0-! (%#%!(%!2'()!  7-

(%79'$/7 /!E' "/#2'/!* 3  '%'* ,'" 

 9!6#%'-./7* 1#%7-76!! (p < 0,01). 

; D)(1'$!:'/%#-./7* 6$311' (!-# 

67-7(# /' 1$'904#-# 46 ± 4,7  J, 3  '-

%'* )7/%$7-./7* 6$3110 – 78 ± 9,2  J. 

J0-7 7%:'2'/7, 2%7 /#!,7-'' /!")!' 

"/#2'/!& (!-0 67-7(# (/' ,7-'' 39  J) 

5#$#)%'$/0  -&  '%'* ( 1('9 7,3-.-

,#$/7*  !"#$%$!'*. L!")!' "/#2'/!' 3 

 '%'* ( >< :7E/7 7,K&(/!%. /' %7-.)7 

/'97":7E/7(%.@ 67-7(7905 ()-# 7) 

(79'$4#%. )7-',#%'-./0'  9!E'/!& 

,7-.4'* #:1-!%3 0, /7 ! /#$34'/!': 

$'2'9767  05#/!&.

A !(10%3':05 ( >< ,0-7 7%:'2'/7 

(%#%!(%!2'()!  7(%79'$/7' 39'-!2'-

/!' "/#2'/!* RAP ! PPQ (  < 0,001) 17 

($#9/'/!@ ( 9'-!2!/7* D%!5 17)#"#-

%'-'* 3 " 7$7905  '%'*. A  '%'* ( >< 

7/! (7(%#9!-! 1,08 ± 0,02 ! 1,02 ± 0,03, 

3 " 7$7905 – 0,71 ± 0,005 ! 0,67 ± 0,003 

(77%9'%(%9'//7. ;0(7)!' "/#2'/!& PPQ 

! RAP 3  '%'* (  !"#$%$!'* (9! '%'-.-

(%979#-! 7 /'97":7E/7(%! 67-7(7905 

()-# 7)  17  '$E!9#%.  )7-',#/!& 

71$' '-'//7* 2#(%7%0, /#-!2!! 7(!-

1-7(%!, 1$! 05#/!& ! 1$!(3%(%9!! 

%3$,3-'/%/767 43:#.

=/#2'/!'  )7DCC!+!'/%#  APQ 3 

4)7-./!)79 D)(1'$!:'/%#-./7* 6$31-

10 ,0-7 904', 2': 3  '%'* )7/%$7-.-

/7* 6$3110 (  < 0,001) ! (7(%#9!-7 

4,34 ± 1,23. A 4)7-./!)79 ,'" >< ($' -

/'' "/#2'/!' )7DCC!+!'/%# $#9/&-7(. 

2,46 ± 1,31. N-' 3'% 7%:'%!%., 2%7 

"/#2'/!& APQ 3  '%'* ( :7"E'2)797* 

! D)(%$#1!$#:! /7*  !"#$%$!'* ,0-! 

"/#2!%'-./7 904', 2': 3 9('5 !(10-

%3':05 (4,37 ± 0,05). G#)7' &9-'/!' 

7,K&(/&'%(& ,7-'' 90$#E'//0:! /#-

$34'/!&:!  05#/!&, # !:'//7 /'97"-

:7E/7(%.@ 7,'(1'2'/!& /'7,57 !:7-

67 3$79/& 17 ()-# 72/767  #9-'/!& ! 

/'7 !/#)797* #:1-!%3 7* )7-',#/!* 

67-7(7905 ()-# 7). 

<79'$5/7(%/7'  05#/!', /'$#+!7-

/#-./7' $#(57 79#/!' 97" 35# 1$! 

$'2!, 6!1'$)!/'"0 67-7(797* !  05#-

%'-./7* :3()3-#%3$0 (%#-! 1$!2!/#:! 

90(7)!5 "/#2'/!* /'(%#,!-./7(%! 

67-7(# 17 #:1-!%3 ' 9  7-67($72/7: 

1'$!7 ' (vAm). ;'-!2!/# )7DCC!+!'/-

%# vAm ,0-# 90(7)# 1$! 9('5 C7$:#5 

 !"#$%$!! ! (7(%#9!-# 21,5 ± 8,7%, %76-

 # )#) 3 " 7$7905 4)7-./!)79 7/# /' 



205 !"#$%%"!&' ()*+%', ' -"."!""#/+0"1+%', 2 3.+(4'* 45".6%'5"1 ! ('0+/&/'$7

1$'904#-# 8,1 ± 3,9%. <$! D%7: 67-7( 

 '%'* ( >< :7E/7 ,0-7 75#$#)%'$!"7-

9#%. )#) "#%35#@B!* ) )7/+3 C7/#+!! 

!-! 97-/77,$#"/0* 17 (!-'. 

?((-' 79#/!' (77%/74'/!& (1')-

%$#-./767 43:# ! 6#$:7/!2'()!5 )7-

-',#/!* /' 90&9!-7 (%#%!(%!2'()! 

"/#2!:05  $#"-!2!*  :'E 3   93:& 

6$311#:! !(10%3':05. N$' /'' "/#2'-

/!' )7DCC!+!'/%# NHR 9 6$311'  '%'* 

( >< (7(%#9!-7 0,13 ± 0,005, 9 6$311' 

" 7$7905 4)7-./!)79 – 0,1 ± 0,001. 

;0(7)!' "/#2'/!& NHR :7E/7 ,0-7 

!/%'$1$'%!$79#%. )#) /#-!2!' (1')-

%$#-./767 43:# 9(-' (%9!' /'(%#,!-.-

/7(%! 67-7(# 17 2#(%7%' ! #:1-!%3 ', 

7(%#/797) 1$! C7/#+!! "93)#, /#-!2!' 

/'6#$:7/!2'()!5 )7:17/'/%79 ! %3$-

,3-'/%/767 43:#. 

G#)!: 7,$#"7:, /#$34'/!&  0-

5#/!& !:'@% :'(%7 1$! 9('5 C7$:#5 

 !"#$%$!* 9 (!/ $7:'  '%()!5 +'-

$',$#-./05 1#$#-!2'*. U#$#)%'$/7* 

7(7,'//7(%.@ &9-&'%(& 3(!-'/!' 90-

$#E'//7(%! $#((%$7*(%9 1$! $'2!. 

L#!,7-'' &$)7  #//0' $#((%$7*(%9# 

1$7&9-&@%(& 1$! D)(%$#1!$#:! /7* ! 

:7"E'2)797* C7$:#5  !"#$%$!*. L#-

$34'/!*  05#/!& 7)#"09#@%(& 7 /7* 

!" 1$!2!/, 71$' '-&@B!5 (97'7,$#"-

/0' /#$34'/!& 67-7(# 3  '%'* ( ><.

; +'-7:  -&  '%'* ( >< 5#$#)%'$/# 

/',7-.4#& (!-# 67-7(#, /'(%#,!-.-

/7(%. 67-7(# 17 2#(%7%' ! #:1-!%3 ' 

)#) 9 )$#%)7-, %#) ! 9  7-67($72/7: 

1'$!7 '.

A2!%09#& 7(/79/7* /'9$7-76!2'-

()!*  !#6/7" !(10%3':05, 7,B/7(%. 

1#%76'/'"# $'2'905 !  9!6#%'-./05 

/#$34'/!*, :7E/7 ( '-#%. 1$' 17-7-

E'/!' 7 %7:, 2%7 90&9-'//0' 7%)-7/'-

/!& 7,3(-79-'/0 1$'E ' 9('67 /#$3-

4'/!&:! 1$797 !:7(%! /# $#"-!2/05 

3$79/&5 $'C-')%7$/7*  36!.

<$79' '//7' !((-' 79#/!' 17)#-

"#-7, 2%7  '%! ( >< !:'@% (1'+!C!-

2'()!' /#$34'/!&  05#/!& ! 67-7(#. 

I/#-!"!$3& (97'7,$#"!' /#$34'/!*, 

3 #-7(. 90&9!%. "/#2!:0' $#"-!2!& 

17 !((-' 3':0: 1#$#:'%$#: 1$! $#"-

-!2/05 9! #5  !"#$%$!! 9 (%$3)%3$' 

+'$',$#-./767 1#$#-!2#. H'"3-.%#%0 

!((-' 79#/!& 17"97-&@% 71$' '-!%. 

/#1$#9-'/!& )7$$')+!7//7* -7671' !-

2'()7* $#,7%0, # %#)E' :763% ,0%. !(-

17-."79#/0 9  !#6/7(%!)' $#((%$7*(%9 

 05#/!& ! 67-7(# 3  '%'* ( ><. 

L#(%7&B'' !((-' 79#/!' /' &9-&'%-

(& !(2'$109#@B!: ! :7E'% ,0%. 1$7-

 7-E'/7. <'$(1')%!9/7* 9 D%7: 1-#/' 

&9-&'%(&  !#6/7(%!)# 7(7,'//7(%'* 

67-7(797* C3/)+!! 13%': (1')%$76$#-

C!2'()767 #/#-!"#.

*+,$-),.-)
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