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�$,�&%! !"�� "$# #&8& %!3 !4$$ !3�!"�� �� �&7$3%��-$$ $05&�&�$1 

"0�$5!#&�3%"$1 3!/3%"&��!7! <'& %�!5�7�$%�!7! 4!'1  �%�9 $ 3 <'& %�!-
5�7�$%��5 4!'&5 "$,�&"�, %! !", ��"!#$5!� <%!�  �%�9 !� " !/:& %& 
 !�%�!'1. � !3�!"��5 4�&$5�;&3%"�5 <%!7! "$#�  !�%�!'1 5!.�! !%�&3%$ 
"�3! �6 4�!$0"!#$%&'(�!3%( (!3!/&��! 4�$  !�%�!'& !/:& %!", 4�&#3%�"-
'16;$, 3!/!� %&'� "��;&�$1, ��4�$5&� -$'$�#�$�&3 !� 8!�5�: %��/�, 
"�'�, !3$ $ %.#. 4�$ 4�$5&�&�$$ 5�%�$-� �� '�#��, 4�&!/��0!"�%&'&�), 
"!05!.�!3%( �"%!5�%$0�-$$  !�%�!'1, /&3 !�%� %�!3%( 5&%!#!".  

� ��2 ��0��/!%�� "$,�&%! !"�� #&8& %!3 !4, 4�&#��0���&���� #'1 
!/����.&�$1 #&8& %!" " ��7����, 7$'(0�, -$'$�#�!" #$0&'(��, #"$7�%&-
'&�. � ! %1/�1 2006 7!#� 3 &7! 4!5!;(6 !3�;&3%"'1&%31 100 %  !�%�!'( 
7$'(0, $07!%�"'$"�&5�, �� �$�3 !5 5!%!��!5 0�"!#&. �&8& %!3 !4 !/��-
��.$"�&% %�&;$��, �� !"$��, 4!��, ��,'!%� " 5�%&�$�'& 7$'(0�. � �"7�-
3%� 2009 7!#� �� %!5 .& 0�"!#& "�&#�&�� "%!��1 �3%��!" � #'1  !�%�!'1 
7$'(0 -$'$�#�!", �&�'$0!"����1 �� !3�!"& /&3 !�%� %�!7! 5!#�'1-$!��!-
7! 5&%!#�  !�%�!'1. �3�!"�!� 4�$�$�!� �&�'$0�-$$ /&3 !�%� %�!7! 34!-
3!/� 4!3'�.$' "�3! $� $0�!3 ��/!�&� 4!"&�,�!3%$ #�%�$ !" (�&3��3  &-
��5$�&3 !7! �� !�&��$ � #�%�$ � 3!3%�"$' 3-4 5&31-� $'$ " < "$"�'&�%& 
! !'! 40  5 4�!%1.&��!3%$  !�%�!'$��&5!� 4!"&�,�!3%$). ��!5& <%!7!, 
�� 4!"&�,�!3%$ 7$'(0 ��3%! "3%�&��6%31 �� !"$�� 3 !3%��5$  ��15$, 4!-
4�#��$& "  !%!��& 4�&!/��0!"�%&'&� 4�$"!#$%   $�%&�3$"�!5� $0�!3� $, 
��/!�&� 4!"&�,�!3%$. ��&"$#�!, �%! /&3 !�%� %��� 34!3!/ '$9&� 4�!-
/'&5� "�,!#� #�%�$ � $0 3%�!1 4! 4�$�$�& $0�!3�, !#�� ! %� !5� 34!3!/� 
4�$3�; �1# �&#!3%�% !": 3�$.&�$& ��"3%"$%&'(�!3%$ 5&%!#�   3 "!0��5 
#&8& %�5, 3�;&3%"&��!& (" 2–3 ��0�) 3�$.&�$& ��"3%"$%&'(�!3%$   4!-
"&�,�!3%��5 $ 4!#4!"&�,�!3%��5 #&8& %�5 (%�&;$��5), 4�� %$�&3 $ �&-
"!05!.�!3%( "�1"'&�$1 !#$�!���, 4!�, ��'!.&�$& 34& %��'(�!7! 3!3%�"� 
!7$/�6;&� 3$7��'� !% #&8& %� $ 34& %�� !% 5&9�6;$, 8� %!�!". �3�!"-
��5$ 5&9�6;$5$ 8� %!��5$ 1"'1'$3( '! �'(��& �&!#�!�!#�!3%$ !/:& -
%�  !�%�!'1 $ $05&�&�$1 0�0!�� (/$&�$1) 5&.#� #�%�$ !5 $  !�%�!'$��&-
5�5 !/:& %!5.  

�'1 �5&�(9&�$1 "'$1�$1 /$&�$�  !�%�!'( 4�!"!#$%31 4�$ !%�!3$-
%&'(�! /!'(9!� "&'$�$�& 0�0!��, 4�$5&��! 3–5 55 (4�$ ��'�# & �3%��!"-
'&�!, �%! 3 "!0��& %�&;$�� "�1"'16%31 4�$ 0�0!�& 15 55), " �&0�'(%�%& 
�&7! �&/!'(9$& $05&�&�$1 0�0!��, 4!�1# � �&3 !'( $, #&31%�, #!'&� 
5$''$5&%�� 4�� %$�&3 $ �& 3 �0�"�6%31 �� "&'$�$�& �54'$%�#� "�,!#-
�!7! 3$7��'� #�%�$ �. 
&!/,!#$5�1 ��"3%"$%&'(�!3%(   #&8& %�5 4�$ <%!5 
#!3%$7�&%31 0� 3�&% 4!"�9&�$1 �54'$%�#�!7! 0���&�$1 %! � "!0/�.#&�$1 
" 4�&!/��0!"�%&'1, (4�$/'$0$%&'(�! " 3 ��0�, #! 1005�), �%! 4!"'& '! 
�"&'$�&�$& 5!;�!3%$ 4!%�&/'&�$1 "%!�!� �3%��!" $ 3!!%"&%3%"&��! " %�$ 
��0�. �'1 !%3%�!� $ !% '! �'(��, �&!#�!�!#�!3%&�, 4�$5&�&�� 5$ �!4�!-
-&33!���1 !/��/!% � 3$7��'� $ 35&;&�$& 4!'!3� 4�!4�3 ��$1 #&8& %!-
3 !4� " 3%!�!�� /!'&& "�3! $, ��3%!%.  
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������ ��� ! "#$%&' �.
. ����(��
��, "-� $%)�. ����, *� +. 
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� %"#�%�#% "%$�&%� *�# �%&'%+� � ,!���% *� #,) "#$ 1� ,�%$ � �-
3%�$��3## ,!�� �� /  $ �� ! 4%,$�) , *�#� ,� !%�#2 "%$�&%� *  * !%�)-
� ,$#,  /���#�%�� � & ��&'��4# !�,$�*�4# (�%&'%+�4#). 
�# 5$ 4 ! 
*� 3%,,% ,!���# *� #,) "#$ �%*�%��!� % #14%�%�#% + �4� �%&'%+� # 
*& 6�"# � �$��$� ,!��#!�%4�) "%$�&%�.  

� ���%,$!% )����$%�#,$#�# � �$��$� /  !1�#4 "%�,$!#2 , %"#�2%4�) 
"%$�&%� (0 0�.�# # *&�,$#��) #,* &'1 !�&,2 ��14%� � &'3%! � � �$��$-
� � *& 6�"�# lK. ��� * ��1�&# *� !%"%���% !��#,&#$%&'��% 5�,*%�#4%�-
$�, ��14%� lK ! 4 4%�$ !�&7�%�#2 ,!�� �� /  $ �� �% *�%!�.�%$ 1 44. 8$  
 0%,*%�#!�%$ !�, � % ����&'� % � �$��$� % 5&%�$�#�%,� % , *� $#!&%�#% 
# 0 &'.�7 *& $� ,$' $ ��, �$  *�#! "#$ � ! 1�#�� !%�#7 !%� 2$� ,$# 
* 2!&%�#2 $�� /  "%+%�$�, ��� !�*&%,�. 

��,�%$ !%&#�#�� ,!�� �� /  $ �� *� #1! "#&,2, #,) "2 #1 �% 0) "#-
4 ,$#  0%,*%�%�#2 ,&%"�76#) �,& !#�: 

– *&�!� % �!%&#�%�#% ,!�� �� /  $ �� " &-�  � 4*%�,#� !�$' 4�&�7 
*& 6�"' � �$��$� "%$�&'-"%$�&' ! 4 4%�$ %/  !�&7�%�#2;  

– ����,$��#% !%&#�#�� ,!�� �� /  $ �� " &-�  ,  $!%$,$! !�$' #1-
4%�%�#7 ��14%�� lK  *�# "%+ �4�3## �%&'%+�. 

�%1�&'$�$� 4�$%4�$#�%,� /  4 "%&#� !��#2 *� 3%,,� * ��1�&#, �$  
+��$#�%,��2 *& 6�"' * &���%4 /  , %"#�%�#2  *�%"%&2%$,2 � �%���4 
��14%� 4 lK # 1�!#,#$  $ $#* ��14%�� 0 0�.�# 

95,0
0

9,1
0

95,1
0�� d3,0d13,0d05,1S ++= , 

/"% d  – "#�4%$� �%1'0 ! /   $!%�,$#2 0 0�.�#, 44.  
�,$�� !&%� , �$  "&2  *�%"%&%�#2 !%&#�#�� ,!�� �� /  $ �� ! 1�!#-

,#4 ,$#  $ "#�4%$��  $!%�,$#2 0 0�.�# ,&%"�%$ #,* &'1 !�$' + �4�&� 
δδ⋅⋅= 1.045,1

O�� d650I , 
/"% δ – $ &6#�� &#,$�, 44; δδ 1,0  – � 5++#3#%�$ "&2 ��%$� $ &6#�� &#,$�.  

�&#$%&'� ,$' *� $%���#2 ,!�� �� /  $ �� ,&%"�%$ !�0#��$', #,) "2 
#1 ,&%"�76%� 1�!#,#4 ,$#: δδτ 1,0)03,006,0( ⋅+= od

��

. 
�%"& -%�� $�0&#�-
��% �%� 4%�"�3## *  !�0 �� "&#$%&'� ,$# 4 "�&23## $ �� *�# �%�&#1�-
3## *� 3%,,� ,!���# �� 4�.#��) *%�%4%�� /  $ ��. 

���#4  0��1 4, *�%"& -%�� 4%$ "#�� ��,�%$� !%&#�#�� ,!�� �� /  
$ ��, "&#$%&'� ,$# %/  *� $%���#2 *�# ,!���% « ,$� � /���'7» �#1� �/&%-
� "#,$�) ,$�&%� , ��%$ 4 "#��4#�%,� /  #14%�%�#2 ��14%� ! � �$��$� � 
* !%�)� ,$# ! *� 3%,,%  ,�"�# �%&'%+�. 




