
89
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ÈÍÒÅÐÀÊÒÈÂÍÛÅ 

ÂÈÄÛ ÄÅßÒÅËÜÍÎÑÒÈ 

Ó×ÀÙÈÕÑß ØÅÑÒÎÃÎ 

ÊËÀÑÑÀ ÏÐÈ ÈÇÓ×ÅÍÈÈ 

ÁÈÎËÎÃÈÈ 

 !"#$%&$ '!(%):  !"#$%&" '!(# ' )( 
)#*"#+,!-." ,  !"#$%&" '!-# -/01#! #, 
01#/!-# -&$02#! #,  !3-$4%5 -!!--
-/$%6-'%"#+,!%* .$#)%, + 1!-."!(7 -8(", 
01#/!-# .-"$0)! 1#."'-.

9 $-'-# .--/:#."'- ' !%."-*:## 

'$#4* '."08 +- ' ;8-<0 8-." !)0."$ -

%+,!-=-    !3-$4%5 -!!-=- $%6' " *, 

&-"-$%* <%$%&"#$ 60#".* "#4, 1"- -.!--

'-7 .-'$#4#!!-7 ;&-!-4 &  *'+*#".* 

6!%! #. >!%! * ."%+  &+?1#'(4 &-!-

&0$#!"!(4 8$# 40:#."'-4 + 1!-." , 

-$=%! 6%5     ' 5#+-4 -/:#."'%.

@<-2)#! # -/:#."'% ' ;8-<0 8-."-

 !)0."$ %+ 6%5     ## '%2!-7 1%."  – 

 !3-$4%" 6%5   – -/A*.!*#".* $*)-4 

8$ 1 !, '(.'#" 'B <.* & !%1%+0 XXI '.: 

$%6' " #4 !%0&    "#<! & , 8-'(B#-

! #4 -/:#=- 0$-'!* -/$%6-'%!!-."  

+?)#7, 0'#+ 1#! #4  !"#++#&"0%+,-

!-7 )#*"#+,!-." , !%8$%'+#!!-7 !% 

8-+01#! # 6!%! 7, 8-*'+#! #4 !-'(< 

!%0&-#4& < 8$-)0&"-'   8$- 6'-)-

."'#!!(< "#<!-+-= 7,  64#!#! #4 4--

" '-'   <%$%&"#$% 1#+-'#1#.&-7 )#*-

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

 !3-$4%5 -!!(4 8$-=$#..-4   .'--

/-)-7 )-."08% &  !3-$4%5  , $-."-4 

8$-5#..-' =+-/%+ 6%5  , =04%! ." 1#-

.& 4 8-)<-)-4 ' $#B#!   4!-= < 8$--

/+#4 -/:#."'%, !%&-!#5, ;&-+-= 6 $--

'%!!(4 -"!-B#! #4 & 8$ $-)#   ## 

$#.0$.%4 &%& -/*6%"#+,!(4 0.+-' *4 

0."-71 '-=- $%6' " * 5 ' + 6%5  . 

@ !%."-*:## '$#4* 6!%! *, )-/("(# 

!%0&-7, ."%+  =+%'!-7 8$- 6'-) "#+,-

!-7 . +-7. @ C-..  , &%&   ' 4 $#, 

&%8 "%+ 6!%! 7 ."%!-' ".* -.!-'!(4 

0.+-' #4 $%6' " * ."$%!(, -/#.8#1 -

'%?: 4 ## 8$-=$#..   ."%/ +,!-.",. 

>!%! *, &%1#."'- -/$%6-'%! *   &'%+ -

3 &%5 * ."%+  =+%'!(4  !%8$%'+#! *-

4  ' .-'$#4#!!-4 -/:#."'#.

@ !%."-*:## '$#4* ' $%6' "   -/-

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

6!%1 4(4  -&%6('%?".* !# "-+,&- 

&-+ 1#."'#!!(# 8-&%6%"#+  -'+%)#-

! * 6!%! *4  [3]. @ )-&04#!"%< /(+- 

8$ !*"-, 1"- -/$%6-'%! # .+#)0#" 

8-! 4%", &%& &-48+#&. 8$-5#..-'   

$#60+,"%"-', &-"-$(# -8$#)#+*?".* 
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! 4%!   &%1#."'% -/$%6-'%! * 8$- .-

<-) " .4#:#! # %&5#!"-': 6!%1 4(4 

8$#)."%'+*#".* !# "-+,&- $#60+,"%" -/-

$%6-'%! * ' ' )# 6!%! 7, 04#! 7   !%-

'(&-', !-   .-6)%! # .--"'#"."'0?: < 

0.+-' 7 )+* 8-+01#! * &%1#."'#!!-=- 

$#60+,"%"% [2].

D)! 4  6 0.+-' 7 8$   !"#$%&" '-

!-4 -/01#!   '(."08%#" .-6)%! # -/-

."%!-'& , ' &-"-$-7 01%: #.* )-+2!( 

8$-*' ", 4%&. 4%+,!0? %&" '!-.",. 

E"- 4-2#" 8$- .<-) ", /+%=-)%$* 

)-/$-2#+%"#+,!-40 -"!-B#! ? '.#< 

01%."! &-' 01#/!-=- 8$-5#..% )$0= & 

)$0=0, 1"- 8-6'-+*#" &%2)-40 01#! &0 

8-)#+ ",.*  4#?: 4 .* 0 !#=- 6!%-

! *4    + 1!-."!(4 -8("-4, % "%&2# 

"$%!.3-$4 $-'%",   -/-=%" ", #=-. 

F+* ;"-=- 8$   !"#$%&" '!-4 -/01#-

!   ' $%.8-$*2#!   01%: <.*  4##".* 

$%6!--/$%6!-# 01#/!-# -&$02#! #, 

.--"'#"."'0?:## "#4# 0$-&%: 01#/! &, 

$%/-1%* "#"$%),, )-8-+! "#+,!%* + "#-

$%"0$%,  !3-$4%5 *  6 .#"  G!"#$!#" 

(' $*)# .+01%#' ;"- '-64-2!-.", )+* 

01#! &-' .%4-."-*"#+,!- '-7"  ' .#",), 

"%/+ 5(, .<#4(,  ++?."$ $0?: # 8$--

5#..(, 8$- .<-)*: # ' $%."#! *<, -.--

/#!!-."  ."$-#! *, '6% 4-)#7."' 7 

. -&$02%?:#7 .$#)-7, +%/-$%"-$!-# 

-/-$0)-'%! #    601%#4(# -/A#&"(, 

1"- 8-6'-+*#" 01#! &%4 !# "-+,&- ' 

"#-$    601 ",, !%8$ 4#$, ."$-#! # 

&+#"&  $%."#! *, !-   0/#) ",.*, 1"- 

-!- )#7."' "#+,!- "%&-'-. @&+?1#! # 

 ..+#)-'%"#+,.&-7 )#*"#+,!-."  ' 8$--

5#.. B&-+,!-=- -/01#! * 8-6'-+*#" 6%-

."%'+*", 01%: <.* /-+## '! 4%"#+,!- 

8-)<-) ", &  601#! ? "#-$#" 1#.&-7 

1%." . H1 "#+, 2# !% "%& < 0$-&%< 

' $#2 4#  !"#$%&" '!-=- -/01#! * 

8-).&%6('%#", 8-4-=%#", !%8$%'+*#" 

01#! &-', 8$  !#-/<-) 4-."  8-*.!*#" 

 +  '(."08%#" &%& « ."-1! &  !3-$-

4%5  ». F+*  !"#$%&" '!-=- -/01#! * 

'%2!-, 1"- 01%: #.* 4-=0" .%4-."-*-

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

  $#%+ 6-'('%", .8#5 3 &0 8$-5#..% 

8-."$-#! * !-'-=- 6!%! *. @.# ;"- !#-

-/<-) 4- )+* '&+?1#! * &%2)-=- 01#-

! &% ' 01#/!(7 8$-5#..   8-'(B#! * 

6!%1 4-."  #=- 6!%! 7.

@ !%."-*:## '$#4* -/:#."'-   B&--

+% -6%/-1#!( "#4, 1"- -/01#! # )-+2-

!- /(", %&" '!(4, 8-/02)%?: 4 

01%: <.* & %&" '!-7 4(.+ "#+,!-7   

8$%&" 1#.&-7 )#*"#+,!-." . @ .'*6  

. ;" 4 01#/!%*  !3-$4%5 * )-+2!% 

 6+%=%",.* !# ' ' )# =-"-'(< 6!%! 7 

8$#8-)%'%"#+#4   !# 4#<%! 1#.&  6%-

8-4 !%",.* 01#! &%4 , % 8-+01%",.* ' 

8$-5#..# .%4-."-*"#+,!-=- -'+%)#! * 

6!%! *4    04#! *4  80"#4 %&" '!-7 

8-6!%'%"#+,!-7   8$%&" 1#.&-7 01#/-

!-7 )#*"#+,!-." . I% 0$-&%< / -+-=   

' 6-4 &+%..# $%6!--/$%6 # .-)#$2%! * 

  '-64-2!-."  4#"-) 1#.& < 8$ #4-' 

-/#.8#1 '%?" '-64-2!-.", 8$ 4#!#-

! *  !"#$%&" '!(< 3-$4 -/01#! *.

G!"#$%&" '!-# -/01#! # ' ;"-4 

.+01%# .+02 " .-6)%! ? ;33#&" '-

!(< 0.+-' 7 -/01#! *. D8 $%*., !% 

+ 1!-."!--)#*"#+,!-."!(7 8-)<-) , 

-!- 8-6'-+*#" +01B# .-6)%", %&" '!0? 

8-6 5 ? .%4-=- 01#! &% ' 01#/!-4 

8$-5#..#. J-$4 $-'%! # %&" '!-7 

+ 1!-."  01%:#=-.* ' ;"-4 .+01%# 8$--

 .<-) " .$#)."'%4  &-!&$#"!-=- 01#/-

!-=- 8$#)4#"% 8$  -$=%! 6%5   01#/-

!-7 )#*"#+,!-." , !%8$%'+#!!-7 !% 

-.'-#! # 8$#)4#"!(< 6!%! 7 8- / --

+-=  , 8$  0.+-'  , 1"- -$=%! 60#4-# 

'6% 4-)#7."' # 01 "#+* . 01#! &%4  

 )#" !% -.!-'# 01#/!-=- .-"$0)! 1#-

."'% &%& $%'!(< 8%$"!#$-' [1].

@.# '-6$%."%?:%* $-+,  !3-$4%-

5   ' 2 6!  &%2)-=- 1#+-'#&% "$#/0-

#" -" 01#! &-' 04#! * &-48#"#!"!- 

$%6/ $%",.* ' !#7, -5#! '%", ## )+* 

 .8-+,6-'%! * ' .'-#7 2 6! . G!3-$-

4%5 * ' !%."-*:## '$#4* 8-."08%#" 

& 01%: 4.* &%& "$%) 5 -!!(4  .8--

.-/%4  1#$#6 8#1%"!(#  ."-1! & , . 

;&$%!-' "#+#' 6-$-'    6 .#"  G!"#$-
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!#", "%&   8$  ) %+-=-'-4 -/:#!  . 

@%2!- 8$  ;"-4, 1"-/( )#" , -/:%*., 

4#2)0 .-/-7, !# 8$-."- 8#$#.&%6('%-

+  8-+01#!!0?  !3-$4%5 ? )$0= )$0-

=0, % 8("%+ ., '(*.! ",, &%&%* ## 1%.", 

*'+*#".* !% /-+## 6!%1 4-7   !02!-7 

)+* $#B#! * 8-."%'+#!!-=- '-8$-.% 

(6%)%! *), % 6%"#4 4-2#" /(",  .8-+,-

6-'%!% ' 2 6!#!!-7 . "0%5  .

K-+%=%#4, 1"-  !"#$%&" '!-# -/0-

1#! # 8-4-2#" '(8-+! ", 6%)%10 3-$-

4 $-'%! * %&" '!-=- 1#+-'#&%.

G!"#$%&" '!-# -/01#! # ' !%."-*-

:## '$#4*  ..+#)0#".* 4!-= 4  01#-

!(4 . @ $*)# 8#)%=-= 1#.& <   8. -

<-+-= 1#.& <  ..+#)-'%! 7 (F.I. L%'-

"%$%)6# (1998), 9.@. L+%$ ! (2000), 

I.M. N0'-$-'% (2000), N.9. H"& ! (2000), 

O.L. M#7<4%! (2002), K.I. L $ ++-' 

(2002), P.Q. N&+*$-'% (2003), @.C. Q=%+,-

5-'  (2004), K.F.  M%)2 #'%  (2004), 

G.R. S#$#8-'.&%* (2005)) -!- <%$%&-

"#$ 60#".* &%& '&+?1#! # ' 8$-5#.. 

-/01#! *  =$-'(<, 40+," 4#) 7!(< 

  &-48,?"#$!(< 4#"-) &. K$  ;"-4 

/-+,B !."'-  6 ! < -$ #!" $-'%!- !% 

-/01#! # ."%$B#&+%..! &-'   ."0)#!-

"-'. L .-2%+#! ?, ;"% 8$-/+#4% 4%+- 

6%"$-!0"% ' 4#"-) 1#.& < "$0)%< )+* 

-.!-'!-7 B&-+(, -.-/#!!- ' 4#"-) &# 

-/01#! * / -+-=  .

I%01!--"#<! 1#.& 7   .-5 %+,!(7 

8$-=$#.. -/:#."'% 8-'(. + "$#/--

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

1#+-'#&%, 0'#+ 1 + .8$-. !% / -+-= -

1#.& #   ;&-+-= 1#.& # 6!%! *   '-6-

4-2!-."  0)-'+#"'-$#! * $%."0: < 

8-"$#/!-."#7 +?)#7 ' . ."#4%< 2 6-

!#-/#.8#1#! *, .'*6%!!(< .- 6!%! #4 

/ -+-=  . K-;"-40 / -+-= * ' !%."-*-

:## '$#4* $%..4%"$ '%#".* !# "-+,&- 

&%& 8$#)4#" -/:#=- -/$%6-'%! *, !-   

&%& !#-/<-) 4%* 1%.", -/:#7 &0+,"0-

$( + 1!-." . @ .'*6  . ;" 4 8-+%=%#4, 

1"-  !"#$%&" '!(7 8-)<-) ' -/01#!   

/ -+-=   ' 6-4 &+%..# 4-2#" '(8-+-

! ", ;"0 '%2!0? 6%)%10.

G!"#$%&" '!0? )#*"#+,!-.", 4( 

$%..4%"$ '%#4 &%& %&" '!-# '6% 4--

)#7."' # 01%: <.* .  !3-$4%5 -!!--

-/$%6-'%"#+,!-7 .$#)-7 (GDN) )+* 

8-+01#! * !-'-7  !3-$4%5   )$0= 

-" )$0=% . -8-$-7 !% 02#  4#?: #.* 

6!%! *.

C%6' '%?:%* 30!&5 * 0$-&% / --

+-=   ' 6-4 &+%..# 8$   !"#$%&" '!-4 

-/01#!   .'*6%!% !#8-.$#)."'#!!- . 

.%4--/$%6-'%"#+,!-7 30!&5 #7, &-"--

$%* -/#.8#1 '%#" -'+%)#! # 01%: -

4 .* 4#"-)%4   601#! * -.!-' !%0& : 

04#! #4 !%/+?)%", -/A#&"( 8$ $-)(, 

."%' ", 8$-."(# -8("(, -'+%)#'%", 

8$ #4%4  $%/-"( . 01#/! &-4, .8$%-

'-1!-7 + "#$%"0$-7   )$0= 4   ."-1-

! &%4  6!%! *. @#., 01#/!(7 8$-5#.. 

."$- ".* !%  !"#$#.# 01%: <.* & 8-+0-

1#! ? !-'(< 6!%! 7. @  !"#$%&" '!-4 

-/01#!   01#! &  !%<-)*".* ' 0.+-' -

*< 8-."-*!!-7 8-"$#/!-."  8-8-+!#-

! *, -/!-'+#! *   $%6' " * .'- < 6!%-

! 7, 1"- .--"'#"."'0#" ." 40+ $0?:#7 

30!&5   0$-&%.

@%2!-# 6!%1#! # '  !"#$%&" '-

!-4 -/01#!   6%! 4%#" .-'$#4#!!(7 

B&-+,!(7 01#/! & . #=- 30!&5 *4 : 

 !3-$4%5 -!!-7,  "$%!.3-$4%5 -

-!!-7,  +  4#"-) 1#.&-7, 4-" ' -

$0?:#7, &-440! &%" '!-7, &-!"$--

+ $0?:#7, .%4--/$%6-'%"#+,!-7. 

@-6)#7."'0?: 7 8-"#!5 %+ 01#/! &% 

 !"#$%&" '!-=- " 8% 4-2#" /(", %&-

" ' 6 $-'%! 6% .1#" 0. +#! * #=- 

4#"-) 1#.&-7, &-440! &%" '!-7   

4-" ' $0?:#7 30!&5 7 [4; 5].

@ .'-#4  ..+#)-'%!  , !%8$ 4#$, 

!% 0$-&# «N"$-#! # .#4#! » !%4  

/(+- -/#.8#1#!- .-1#"%! # $%6!(< 

' )-'  !"#$%&" '!-7 )#*"#+,!-."  

01%: <.*. H$-& !%1 !%+  . -5#!-1!-7 

)#*"#+,!-." , &-=)% 01%: #.*, -8 -

$%*., !%  4#?: #.* 0 ! < 6!%! *   

-8(", .-."%'+*+   6 )#"%+#7 4-)#+, 

.#4*! -)!-)-+,!(<   )'0)-+,!(< $%.-

"#! 7. >%"#4 01%: #.* 8#$#&+?1%+ ., 



92  . . !"#$%&'"

!% 8$%&" 1#.&0?, 8-6!%'%"#+,!0?   

4(.+ "#+,!0? )#*"#+,!-.",, 8-.&-+,-

&0 '(8-+!*+  +%/-$%"-$!0? $%/-"0 8- 

 601#! ? ."$-#! * .#4*!, ' &-"-$-7 

-!  -)!-'$#4#!!- 3-$40+ $-'%+  

5#+, $%/-"(   0$-&%. @(8-+!** $%/--

"0 8-  ..+#)-'%! ? .#4*!, 01%: #.* 

-/$%:%+ ., )$0= & )$0=0   & "#&."0 

01#/! &%. @ 6%'#$B#! # 0$-&% -!  

-.0:#."'+*+  $#3+#&. '!0? (-5#!-1-

!0?) )#*"#+,!-.", 80"#4 '!#.#! * 

 .8$%'+#! 7 ' 4-)#+,, .-."%'+#!!0? 

' !%1%+# 0$-&%.

@ .'-#7 $%/-"# 4( -8 $%+ ., !% 

"$0)( K.F. M%)2 #'-7, O.L. M#7<4%!, 

G.Q. > 4!#7, 9.@. L+%$ !%, L.C. C-)-

2#$.%   -.0:#."' +  8#$#!-.  < '('--

)-'   8-+-2#! 7 ' 0.+-' * / -+-= 1#-

.&-=- -/01#! * 01#! &-' 6-=- &+%..%.

G!"#$%&" '!-# -/01#! # 4( 8$--

'-) +  !% 0$-&%< 8- "#4%4: «D$=%!( 

5'#"&-'(< $%."#! 7», «D.!-'!(# 8$--

5#..( 2 6!#)#*"#+,!-."  $%."#! 7», 

«D.!-'!(# -")#+( 5%$."'% $%."#! 7». 

L ;" 4 0$-&%4 8-)/ $%+  6%)%! * 

1%." 1!- 8- .&-'-=-, 8- .&-'-=-, 8$--

/+#4!-=-,  ..+#)-'%"#+,.&-=-, &-4/ -

! $-'%!!-=-   "'-$1#.&-=- <%$%&"#$%.

@ 8$-5#..#  ..+#)-'%! * 0)%+-., 

'(*.! ", '-64-2!-.", $%6' " * 0 01%-

: <.* .8-.-/!-."#7 8-+01%", 6!%! * 

. 8-4-:,?  !"#$%&" '!-7 )#*"#+,-

!-." , 1"- 8$ '#+- !%. & 0/#2)#! ? ' 

'-64-2!-."  8$ 4#!#! *  !"#$%&" '-

!-=- -/01#! * !% 0$-&%< / -+-=  .

F+* +01B#=- -.'-#! * !-'-=- 6!%-

! * 0$-&  8$-'-) +  ' %"4-.3#$# 

)-/$-2#+%"#+,!-."    '6% 4!-7 8-)-

)#$2& , =)# 01 "#+, /-+,B0? 1%.", 

'$#4#!  '(."08%+ ' $-+  &-!.0+,"%!"%, 

8-4-:! &%. @ "%& < 0.+-' *< 01%: #-

.* -.'% '%+  !-'(# 01#/!(# 6!%! *, 

8$- 6'-)* 8#$#."$-7&0 – "$%!.3-$-

4%5 ? 02#  4#?:#=-.* 0 ! < 6!%! * 

  -8("%.

I%B#  ..+#)-'%! # 8-&%6%+-, 1"- 

8$ 4#!#! #  !"#$%&" '!(< ' )-' 

)#*"#+,!-."  ' 6-4 &+%..# !% 0$-&%< 

/ -+-=   8-6'-+*#" 0+01B ", 6!%! * 

01%: <.*   6%4#"!-  64#! ", ' 8-6 -

" '!0? ."-$-!0 -"!-B#! # 01%: <.* & 

.%4-40 01#/!-40 8$-5#..0.

N$#)   !"#$%&" '!(< 3-$4 -/01#-

! * ' 6-4 &+%..# 4(  .8-+,6-'%+  "$  

-.!-'!(< ' )% )#*"#+,!-."  01%: <-

.*: 01#/!0?,  4 "%5 -!!0?   .-5 %+,-

!- 6!%1 40?. F+* ;"-=- 4( -8 $%+ ., 

!%  4#?: 7.* + 1!-."!(7 -8(" 01#-

! &%, '&+?1%+  #=- '- 4!-= # ' )( 

'6% 4-)#7."' * . $%6!--/$%6!(4  

&-48-!#!"%4  '!0"$#!!#7   '!#B!#7 

GDN ("%/+ 5(, .<#4(, ) )%&" 1#.& # 

&%$"-1& , 01#/! &, )-8-+! "#+,!%* 

+ "#$%"0$%, )$0= # 01%: #.*, 01 "#+,, 

2 '%* 8$ $-)%   ".).)   $#%+ 6-'('%-

+  ' $%6+ 1!(< '%$ %!"%< '6% 4-)#7-

."' * ($ .0!-&).

N<#4% -"$%2%#" '6% 4-.'*6, 4#2)0 

$%6!(4  ' )%4    3-$4%4   !"#$-

%&" '!-7 )#*"#+,!-." , ' &-"-$(# 

'&+?1%+ ., 01%: #.* 8$  8$-'#)#!   

0$-&-' / -+-=   ' 6-4 &+%..#, =)# 

/(+  6%)#7."'-'%!( $%6!--/$%6!(# 

&-48-!#!"( GDN.

F%!!(# ' )( )#*"#+,!-."  8$  

 !"#$%&" '!-4 -/01#!   -/+%)%?" 

.+#)0?: 4  <%$%&"#$ ." &%4 :

8-6!%'%"#+,!%* – !%8$%'+*+%., !%  –

8-6!%! #   06!%'%! # -/A#&"-'   

6!%! 7 01#/!-=- 4%"#$ %+% ' ."%!-

)%$"!-7 . "0%5   (01#/!%*, "$0)--

'%*)   ' !#."%!)%$"!-7 -/."%!-'&# 

( =$-'%*, "$0)-'%*). P# $%6' " ? 

!% 0$-&%< / -+-=   .8-.-/."'-'%+  

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