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�#!"�,-#,   ��)$�$�*�, , (�!+,-$��#,  50-.$"�/  !�71#��,  �#0$!"#�! �0�  �"1$.$ -
��,  ��-$!"+#  (�'+�+$1�+  �2 . � .� . �� &'#$+#  (��+�1�"!,  + &!.�+�,5  ��!"#  �  & �$(.$ -
��,  (�7�*�%  �#0$!"#�! �5  (�'+�+$1�+ , #0��5�2� �+ , ��"#�� �+ , 2$.���#"���+ , = �.� -
0�+ + �7&'$���  �$0���#.8�35  (���.$2  = �.�0� -0$�$"�'$! �0�  (�'+����#7�+#��, , (�� -
*$!!�+  =��7�� , 7#!�.$��, , �(&!"3��+#��, , 0$�$"�'$! #,  (����1#   �"��35  !+,7#�#  !  
0.��#.8�32�  ,+.$��,2� . ��#'�2�!"8  (�.&'$��35  �$7&.8"#"�+  2��0�.$"��5  �!!.$1�+# -
��%  ��:,!�,$"!,  9��� �2  (��2$�$��$2  + !+�$% �!��+$  �#&'�35  (�(&.,*�%  �  �#(�#+ -
.$���  !�71#��35  �!��+�(�.�6�� #2�  &'$��,  �  (�'+$  � .� . �� &'#$+32 , 
� .� . ��!"3'$+32 , � .� . �#� �+32 , �$&!"�&$+32  �  1�&0�2�  �!!.$1�+#"$.,2� . �#7��& -
,!8  �#  �$7&.8"#"3 �!!.$1�+#��%   .#!!� �+ -(�'+�+$1�+ , .#�19#)"�+$1�+  �#0$!"#�! �$  
&'$�3$  (��1�.6�.�  �5  "�#1�*��  �  1�!"�0.�  7�#'�"$.8�35  &!($5�+ . ��  ="�2  !+�1$ -
"$.8!"+&/"  (��+$1$��3$  �#&'�� -�!!.$1�+#"$.8! �$  �#��"3  (�  0$�$7�!& �  2$.���#*��  
(�'+  + 30-$ 0�13 , (�  0$�$7�!& 0$�0�#)��  �   .#!!�)� #*��  (�'+  – 60-$ 0�13  �   �&(�� -
2#!9"#��32  (�'+$��� - #�"�0�#)�'$! �2  �!!.$1�+#��,2  – 50-80 00. 
�#0$!"#�  $1��!"+$��3%  �$0���  �#  �#+ #7$, 01$ (��+$1$�3   �&(��2#!9"#��3$  (�'+$� -
�3$  �!!.$1�+#��,  !  !�!"#+.$��$2  (�'+$��35   #�"  !$.8! �5�7,%!"+$��35  &0�1�% + 2 
"&�#. �#+$�9$��$2  �  +3!9$% !"#1�$%  #�"�0�#)�'$! �5  �#��"  ,+�.�!8  �5  ����-$��$  !  
!�!"#+.$��$2  =.$ "�����%  �*�)��+#���%  (�'+$���%   #�"3  �#0$!"#�#  2#!9"#�#  
1:400000. 

	!"$ 9�%  (�.&+$ �+�%  (&"8 �#7+�"�,  �#0$!"#�! �0�  �"1$.$��,  ��-$!"+#  (�'+� -
+$1�+ 5#�# "$��7&$"!,  7�#'�"$.8��%  �#!3-$���!"8/  !��3"�,2� , 2$��(��,"�,2�  �  
(��+$1$���%  �#&'�� -��0#��7#*�����%  �#��"�% . �!��+�#,  �#��"#  �3.#  �#(�#+.$�#  (� -
(&.,��7#*��  7�#��%  �  (�'+#5 , ��  �5  (.�1���1��  �!(�.87�+#���  �  ��:$1��$��/  &!�.�%  
�#7�35  +$1�2!"+  + �#7+�"��  0$�$"�'$! �0� , ���!)$��� -, 2$.���#"�+��0�  �  #0����2�'$ -
! �0�  �#(�#+.$��% . �#  (&"�  (��0�$!!�+��0�  �#7+�"�,  ��-$!"+#  +�7�� .�  �,1  (���.$2 , 
 #  ��-$!"+$��� -(�.�"�'$! �5 , "#  �  �#&'�� -"$��$"�'$! �5 , !�$1�   �"��35  �#���.8 -
9$$ 7�#'$��$  �2$.�  �#7+�"�$  # #1$2�'$! �5  &'�$61$��%  (�'+$���0� , (�'+$��� -
���.�0�'$! �0�  �#(�#+.$��% . �  60-$ 0�13  # #1$2�'$! �$  &'�$61$��,  ���.�0�'$! �0�  
(��)�.,  – �"1$.  (�'+�+$1$��, , �"1$.  �#!"�"$.8�35  �$!&�!�+ , .#���#"���,  �5"��.� -
0��  �3.�  ($�$1#�3  �7  !�!"$23  �#0$!"#�! �0�  )�.�#.#  ��  ����  + �"�#!.$+3$  &'�$6 -
1$��, . �$7&.8"#"3  �!!.$1�+#��%  �  "$��$"�'$! �$  +3+�13  (�  )&�1#2$�"#.8�32  �# -
(�#+.$��,2  (�1+$�0#.�!8   ��"� $  �  (�.�"�7#*��  !  (��7�#��$2  (�����"$"�+  + �!!.$1� -
+#��,5  (�� .#1��0�  �#(�#+.$��, . �1�# � , ���.�0� , (�'+�+$13  �3.�  &+$�$�3  + �$�� -
5�1�2�!"�  +�!!"#��+.$��,  ���.�0�'$! �5  &'�$61$��% . �!��+�&/  ",6$!"8  + ="�% �#�� -
"$ +7,.�  �#  !$�,  (�'+�+$13  (��+�1,  2$��(��,"�,  �#(�#+.$��3$  �#  �#7:,!�$��$  7�#'� -
2�!"�  (��+$1$��,  )&�1#2$�"#.8�35  �!!.$1�+#��%  (�  �!��+�32  �#(�#+.$��,2  ���.� -
0�'$! �5  �#& . �  �$7&.8"#"$ �3.�  (���,"�  �$9$��$  ��$7�1�&2�2  ��  ����  + 1972 0. 
��  �" �3"��  �"1$.#  ���.�0��  + �#0$!"#�! �2  )�.�#.$  ��  ����  �& �+�1�"$.$2 ,  � -
"���0�  �3.  &"+$�61$�  '.$�  ��-$!"+#  (�'+�+$1�+  �2 . � .� . �� &'#$+#  �#.2#��+  � .� . 
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�.$1&$"  �"2$"�"8  ��  # "�+��%   ���1����&/-$%  ��.�  �#0$!"#�! �0�  �"1$.$��,  + 
�#7+�"��  ��+35  �#(�#+.$��%  �  !�71#���  ��0#��7#*����35  !"�& "&�  �2$/-�5  ;$1$ -
�#.8��$  �  �$61&�#��1��$  7�#'$��, . �  "# �%  #"$0����  2$��(��,"�%  �"��!,"!,  (�$�� -
�#7�+#��$  �"1$.#  ���.�0��  + ��� #!(�%! �%  ��!"�"&"  ���.�0�'$! �5  �$!&�!�+  �#0$-
!"#�! �0�  �#&'��0�  *$�"�#  ��� , !�71#��$  �#7�+�%  #)$1�3  (�'+�+$1$��,  + �#00�!&�� -
+$�!�"$"$  �  �$61&�#��1��0�  # #1$2�'$! �0�  6&��#.#  «���1�3$  = �!�!"$23 ». �� # -
7#"$.$2  ���1����&/-$%  ��.�  �#��"3  '.$��+  ��-$!"+#  ,+.,/"!,  &+$.�'$��$  '�!.$� -
��!"� , �#!9��$��$  !)$�3  +.�,��,  + 0�!&1#�!"+$��35 , ��-$!"+$��35  �  '#!"�35  (�$1 -
(��,"�,5 . ��7�#!"#/-#,  ��.8  �#0$!"#�! �0�  �"1$.$��,  ��-$!"+#  (�'+�+$1�+  +�1�#  �7  
"�0� , '"�  �& �+�1�"$.$2  !$ *��  «���1�3$  7$2.� » �!$��!!�%! �0�  ��-$!"+#  (�'+�+$ -
1�+ &"+$�61$�  � .� . �#.��$ �+  �  10 '.$��+  ��-$!"+#  �7  '�!.#  �#0$!"#�! �5  (�'+�+$1�+  
(� .� . �#.#2��7�$+ , >.� -� . ���7�$+ , � .� . �.�'#$+ , � .� . �!0$��+# ) �#0�#61$�3  �� -
'$"�32�  0�#2�"#2�  ��$7�1�&2#  �!$��!!�%! �0�  ��-$!"+#  (�'+�+$1�+  �2 . 
� .� . �� &'#$+# . 

�3�#6#/  &+$�$���!"8  + "�2 , '"�  '.$�3  �#0$!"#�! �0�  �"1$.$��,  �  +(�$18 +�$!&"  
!+�% 1�!"�%�3%  + .#1  + �#7+�"�$  ��+35  �#(�#+.$��%  �"$'$!"+$���0�  (�'+�+$1$��,  �  
�#*���#.8��0�  �!(�.87�+#��,  0.#+��0�  ��0#"!"+#  �#��1#  – (�'+$��35  �$!&�!�+ . 

�" �3+#,  /��.$%�&/   ��)$�$�*�/  (�'+�+$1�+ , ,  6$.#/  &!($5�+  �  (.�1�"+�� -
��%  �#��"3  +!$2 $$ &'#!"�� #2  �  ��0#��7#"��#2 . 
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�1��2  �7  +$1&-�5  (�1�#71$.$��%  + !�!"#+$  �!$��!!�%! �0�  ��-$!"+#  (�'+�+$1�+ , �2$/ -
-$0�  !+�/  �!"���/ , "�#1�*�� , �$7&.8"#"3 �  9��� �$  (��7�#��$  + �#9$% !"�#�$  �  7# �&-
�$6�2 . �)�*�#.8�#,  ��0#��7#*�,  !�!"�,.#!8  + #(�$.$  1962 0�1# �$9$��$2  ��-$0�  !���# -
��,  '.$��+  !  (�!.$1&/-�2  &"+$�61$��$2  �$�"�#.8�32  ��+$"�2  �  ��$7�1�&2�2  �!$!� -
/7��0�  ��-$!"+#  (�'+�+$1�+ . �!&-$!"+.$��$  ="�0�  2$��(��,"�,  �7�#'#.�  �#7+�"�$  ��+� -
0� ="#(# (�'+�+$1$��, , #0��5�2�� , 2$.���#*��  �  (���.$2  ���.�0�'$! �%  (��1& "�+��!"� . 
��71#��$  �$0���#.8��0�  �"1$.$��,  ��-$!"+#  (�'+�+$1�+  + 0. �#5#' #.$  �2$.�  +#6��$  
7�#'$��$ ,  #   ���1����&/-$0�  ��0#�#  �#��"  �#&'�35  &'$��35  �  (���7+�1!"+$��35  &' -
�$61$��%  (��+�1�+9�5  �!!.$1�+#��,  (�  �!��+�32  �#(�#+.$��,2  (�'+�+$1$��, , 0$�$7�!#, 
0$�0�#)�� ,  #�"�0�#)�� , #0��5�2��  �  2$.���#*��  (�'+ . 	��*�#"���2  !�71#��,  �  (��+$ -
1$���%  ��0#��7#*�����%  �#��"3  �3.   �..$ "�+  �"1$.#  (�'+�+$1$��,  �#0$!"#�! �0�  )� -
.�#.#  ��  ����  (�1  �& �+�1!"+�2  7#+. �"1$.�2  (�'+�+$1$��, ,  #�1�1#"#  0$�.�0� -
2��$�#.�0�'$! �5  �#&  ��1�$,  �3!�$+�'#  ��.1#"�+# . ��10�"�+�"$.8�#,  �#��"#  (�  !� -
!"#+.$��/  (��0�#22  �  (.#��+  ��0#��7#*����35  2$��(��,"�%  (��+�1�.�!8  + (�$19$!" -
+&/-�$  1958-1961 0�13 . �  ="�% �#��"$  (����2#.�  &'#!"�$  �#&'�3$  ��0#��7#*��  �  &'$� -
�3$  7#+$1$��,, (�$1!"#+�"$.�  1��$ "�+�35  ��0#��+  �$!(&�.� � . �!��+�%  ��!"�& "�+��0�  
�& �+�1!"+#  (�  (��+$1$��/  ��0#��7#*����35  �#��"  ,+�.!,  �!"#+  �!$!�/7��0�  ��-$!"+#  
(�'+�+$1�+  (��� ) &"+$�61$��3%  ��$7�1�&2�2  ��  ����  + 1960 0�1&. ��0.#!��  �!"#+&  
���  �3.  !�!"#+.$�  (.#�  �#��"3  �"1$.$��,  �#  (�$1!"�,-�%  ($���1  !  & #7#��$2  �#&'�35  
�  �#&'�� -��0#��7#*����35  2$��(��,"�% . 

�$�+�$  ��0#��7#*�����$  7#!$1#��$ !�!"�,.�!8  14.04.1962 0. 01$ �3.�  (���,"3  25 
'$.�+$ , (�$1!"#+.,/-�$  �#7�3$  &'�$61$��,  �$!(&�.� � . �  (���,"�$2  !�"�&1�� �+  + 
'.$�3  ��-$!"+#  �  !�71#��$2  ($�+�'��%  ��0#��7#*��  ����  �1��+�$2$���  �3.  &"+$�-
61$�  (�$1!$1#"$.$2  �"1$.$��,  ��.1#"�+  � .� .. ��71#��#,  ��+#,  !"�& "&�# , )&� *�� -
���&/-#,  �#  ��-$!"+$��35  �#'#.#5 , !30�#.#  ��.89&/  ��.8  + ��:$1��$���  &!�.�%  
�#��"�� �+  �#&'�35 , &'$��35  �  �#&'�� -(���7+�1!"+$��35  &'�$61$��%  (��+�1�+9�5  
�	�  (�  �#7.�'�32  �"�#!.,2  �#��1��0�  5�7,%!"+# (��.1#"�+  1956, �$��25#��+  1972, 
�#.2#��+  1975). 

�  �!"� �+  !�71#��,  ����  !"�,.�  +�1�3$  &'$�3$  � .� . ��.1#"�+ , � .� . �#.2#��+ , 
� .� . �#�"35#��+# , � .� . �$��25#��+ , � .� . �#(&!",�! #,  �  1� . � "�+��$  &'#!"�$  (�� -
�,.�  "#  6$ 1��$ "��  �#0$!"#�! �0�  �#&'�� -�!!.$1�+#"$.8! �0�  ��!"�"&"#  !$.8! �0�  
5�7,%!"+# ; .� . ��!��$+ , 7#+. �"1$.�2  �#!"�"$.8�35  �$!&�!�+  �#0$!"#�! �0�  )�.�#.#  
��  ����  � .� . ��'�$+ , �& �+�1�"$.�  0�!&1#�!"+$��35  �  ��-$!"+$��35  ��0#��7#*�% . 

���0��#.8��!"8  (����1�35  &!.�+�%  �#0$!"#�# ,  #  (����1��0�  �$0���# , �".� -
'#/-$0�!,  + (�'+$���2 , ��"#��'$! �2 , 0$�0�#)�'$! �2  #!($ "#5  (��+.$ #.#  +��2#��$  
2��0�5  &'$�35 -$!"$!"+��!(3"#"$.$% , �#'��#,  !   ��*#  19 +$ #. (�� &'#$+  1900, 1953, 
�$��#1! �%  1922, �$�#!�2�+  1972, ����  1994, ;��1.#�1  1953, � �2*$+  1939). 
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��!"#"�'��  & #7#"8 �#&'�3$  = !($1�*�� , (��+$1$��3$  � .� . �� &'#$+32  (�  �7&-
'$��/  (����1�35  7��  �  (�'+$���0�  (� ��+# , � .� . ���!!0$%2#  (�  �#!"�"$.8��2&  (� -
 ��+&  �  7# ���2$���!",2  �#7+�"�, , � .� . �@2$ (�  �#7�����#7�/  6�+�"��0�  2��# . ��' -
+$��3$  �$!&�!3  �#0$!"#�#  (�!"�,���  �#5�1�.�!8  (�1  +��2#��$2  +$1&-�5  &'$�35  
!"�#�3  	 .� . �$�#!�2�+# , � .� . � �2*$+# , � .� . ����# , � .� . �����+�.8! �0� , 
� .� . ;��1.#�1# ,  �"��3$  +�$!.�  7�#'�"$.8�3%  + .#1  + �7&'$��$ , �!+�$��$  �  �#7�#��" -
 & (�$1.�6$��%  (�  �#*���#.8��2&  �5  �!(�.87�+#��/ . 

��&0�%  �!��$���!"8/  (����13  �#0$!"#�#  ,+�.�!8  &�� #.8��$  �#!(�.�6$��$  (�� -
��1�35  7��  (0���7��"#.8�35 , +$�"� #.8�35 ), 01$ +3!�"�3$  �"2$" �   �.$�.,"!,  + 9� -
�� �2  1�#(#7��$  �"  2��&!  28 2$"��+  + (����$6��%  (�.�!$  �#!(�,  1�  4466 2$"��+  + 
+3!� �0��8,5  ?6��0�  �#0$!"#�# . �.�,��$  &��+$���0�  �$6�2#  �#!(�%! �0�  2��,  �#  
(�'+$��3$  (��*$!!3 , �(&!"3��+#��,  7$2$.8 �  �(�!�$1�+#��#,  ��.8  0���35  !�!"$2  + 
)��2���+#���   .�2#"�'$! �0�  �$6�2#  �#+���  (�1'$� �+#/"  !+�$���#7�$  �  !+,7#���$  
!  ��2�  (�+39$��3%  ��"$�$!  &'$�35    (�'+$���2&  (� ��+&  �$!(&�.� �  (�� &'#$+  
1900, ����  1998, �����+�.8! �%  1990). �.,  �!+$-$��,  �#&'�� -��0#��7#*�����%  1$,-
"$.8��!"�  ����  (��+$1$�#  $$ ($���1�7#*�,  (&!.�+�#, )  �"��#,  1#$" +�72�6��!"8  
�*$��"8  !�1$�6#��$  +3(�.�$��35  �#��"  ("#�. . 1). 

1. �$���1  �#7�#��" �  ��0#��7#*�����%  !"�& "&�3  �  7#1#' �"1$.$��, ; 
�  ="�"  ($���1  (60-$ 0�13  (��9.�0�  +$ #) !�71#+#.#!8 ��0#��7#*����#,  �!��+#  (�  

�#7+�"�/  �!!.$1�+#��%  0$�$7�!#, 0$�0�#)�� ,  .#!!�)� #*��  �   �&(��2#!9"#���2&  
 #�"���+#��/  (�'+ . �#7+$��&.�!8  �#��"3  (�  !�!"#+.$��/   �&(��2#!9"#��35  �  1$-
"#.8�35  (�'+$��35   #�"   �.5�7�+ , !�+5�7�+ , �(3"�35  !"#�*�%  !  (�$1!"#+.$��$2  (�# -
"�'$! �5  (�$1.�6$��%  (�  �#*���#.8��2&  �!(�.87�+#��/  (�'+$��35  �$!&�!�+  (�#.2# -
��+  1956, �#(&!",�! #,  1959, ��.1#"�+  1964). �#7�#��" #  �	�  �!&-$!"+.,.#!8  "$2#"� -
'$! �2�  �!!.$1�+#��,2�  (#�#..$.8��  !  +3(�.�$��$2  5�71�0�+���35  �#��"  (�1  �& � -
+�1!"+�2  ��.1#"�+#  � .� .. �.$�3  ��-$!"+#  &1$.,.�  ��.89�$  +��2#��$  (�(&.,��7#*��  
�  (��(#0#�1$  7�#��%  �  (�'+#5 , +3!"&(#.�  !  1� .#1#2� , .$ *�,2�  ($�$1  9��� �%  #&1�-
"���$%  (�  +�(��!#2  �#*���#.8��0�  �!(�.87�+#��,  (�'+  �  (��2$�$��/   #�"�0�#)�'$ -
! �0�  2#"$��#.#  (��  �#72$-$���  !$.8! �5�7,%!"+$��35   &.8"&� . 

�#�.�*#  1 
�!��+�3$  ($���13  �#7+�"�,  (�'+�+$1$��,  + �#0$!"#�$  �   ��"$���  �5  �(�$1$.,/-�$  

�!��+�3$  ($���13  ������"$"�3$  7#1#'�  ���"$��� , �(�$1$.,/-�$  �#7+�"�$  
��$19$!"+&/-�%   
1�  !�71#��,  ����  
1962 

��!&61$��$  (��0�#223  �  �#7�#��" #  
�#&'�35  �#(�#+.$��% , �  (.#�#  ��0#�� -
7#*����35  �#��"  

�)��2.$��$  1� &2$�"�+ , (��$2  !� -
"�&1�� �+  + '.$�3  ��-$!"+# , ��!& -
61$��$  (��0�#223  �  (.#�#  �#��"3  
����  

�#'#.8�3%  ($���1  
�#&'�� -
��0#��7#*�����%  �#�� -
"3  
1962-1972 

��!!"#��+.$��$  ���.�0�'$! �5  &'�$6 -
1$��%, !�!"#+.$��$   �&(��2#!9"#��35  
(�'+$��35   #�"  �  (��+$1$��$  �!!.$1� -
+#��% (�  0$�$7�!&, 0$�0�#)��  �  2$.�� -
�#*��  (�'+  

��$1!"#+.$��$  (�'+$��� -
#0��5�2�'$! �5 , 2$.���#"�+�35 , 
=��7����35   #�"  �"1$.8�35  5� -
7,%!"+, +�$1�$��$  �$7&.8"#"�+  �! -
!.$1�+#��%  (��+$1$��$2  5�71�0� -
+���35  �#��"  

�$���1  !�+$�9$�!"+� -
+#��,  !"�& "&�3 , !� -
!"#+# �  ��!"#  '�!.$� -
��!"�  �"1$.$��,  1973-
1992 

��71#��$  = !($��2$�"#.8�35  �  &'$� -
�35  �#7, �#7�#��" #  2$"�1�+   #�"�0�# -
)��  (�'+  �#7��%  (��1& "�+��!"� , 7# � -
��2$���!"$%  �72$�$��,  ��0#��'$! �0�  
+$-$!"+#  �  ���0$��35  *� .�+   �&0�+� -
��"#  +$-$!"+  

�#-�"#   #�1�1#"! �5  �  1� "��! �5  
1�!!$�"#*�% , (��+$1$��$  �!$!�/7 -
��%  �#&'��%   ��)$�$�*��  (�  ���.� -
0�'$! �%  (��1& "�+��!"�  (�'+  �  
!�71#��$  �#&'��0�  �#(�#+.$��,  
«���1��$  (�'+����#7�+#��$ » 

�$���1  �#7+�"�,  �! -
��+�35  �#(�#+.$��%  
�!!.$1�+#��,  + &!.� -
+�,5  �3��'��%  = ��� -
2� �  1993 (�  �#!"�, -
-$$  +�$2,   

	!!.$1�+#��,  (�  2���"����0&  (�'+ , 
!�71#��$  =.$ "�����%  �#73 1#��35  !  
(��2$�$��$2  �	� -"$5��.�0�% . ��1$ -
.���+#��$  (�'+$��35  (��*$!!�+ , ��0# -
��7#*�,   ��)$�$�*�% , !�71#��$  �#7� -
+�%  #)$1�3  (�'+�+$1$��,  + �#00�!& -
��+$�!�"$"$  

��!&61$��$  "$5��.�0��  1$%!"+&/-
-$% !�!"$23  2���"����0#  7#!�.$� -
�35  (�'+ , (��+$1$��$  �#&'��%   �� -
)$�$�*��  (�  �*$� $ , &(�#+.$��/  
(�'+$��35  (��*$!!�+  !  (��2$�$�� -
$2 ��)��2#*����35  "$5�� -.�0�% , 
0�1�'��$  !���#��$  �"1$.$��, , (�� -
$2 ��+35  '.$��+  + ��-$!"+�  
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��$1!$1#"$.�  �#0$!"#�! �0�  �"1$.$��,  �� &'#$+! �0�  ��-$!"+#  (�'+�+$1�+   

 

 
� .� . ��.1#"�+  

 #�1�1#"  0$�.�0� -2��$�#.�0�'$! �5  
�#& . ��0#��7#"��  �  ($�+3% (�$1!$1#"$.8  

���� . 1962-1967 00. 
 

 
� .� . �#.#2��7�$+  

 #�1�1#"  !$.8! �5�7,%!"+$��35  �#& . 
��$1!$1#"$.8  ����  1982-1991 00. 

 
� .� . �$��25#��+  

 #�1�1#"  !$.8! �5�7,%!"+$��35  �#& . 
��$1!$1#"$.8  ����  1968-1982 00. 
 
 

 
� .� . �#.��$ �+  

1� "��  ���.�0�'$! �5  �#& , (��)$!!�� . 
��$1!$1#"$.8  ����  !  1991 0. 

(�  �#!"�,-$$  +�$2,  
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�.$�3  �#0 . �"1$.$��,  ��-$!"+#  (�'+�+$1�+  – !�"�&1�� �  �"1$.#  #0��(�'+�+$1$��,   

�#0�		�� . 
 
�.$�#2�  ��-$!"+#  �3.�  �!&-$!"+.$�3  #�#.�73  !�!"#+#  (�0.�"�"$.8��%  !(�!�� -

��!"�  �  !�!"#+#  0&2&!#, +#.�+�0�  5�2�'$! �0�  !�!"#+#  �!��+�35  "�(�+  (�'+  �#+����35  
�  0���35  �#%���+  (�& 9"�!  � .	 ., A+$*�+#  � .� ., � �+.$+#  � .� .). 

��!"�0�&"3$  &!($5�  (�!.&6�.�  �!��+�%  �#&'��2&  ���!��+#��/  #0��"$5��'$ -
! �5 , 2$.���#"�+�35 , (��"�+�=��7����35  (��$2�+  (��2$�,$235  + !$.8! �5�7,%!"+$� -
��2  (���7+�1!"+$  (� .� .�$��25#��+ , � .� .�#.#2��7�$+ , � .� .�6#��#�.�+ ), "$5��.�0�,  
+3���#  7#!�.$��35  (�'+  (��0�1�35  1.,  (�!#1 �  !#1�+  �  +���0�#1�� �+  (���7�$+  >.� -
� ., �#.�5�+  � .� .), �*$� #  �72$�$��%  )��2��&/-�5!,  (��  ���9$���  7��#.8�35  (�'+  
� "#9! �%  (�10����%  �#+���3  (�#.��$ �+  � .� .), ����"���+ #  ���9#$235  �  ��0#��35  
(�'+  (�#.#2��7�$+  � .� .), )&� *������+#���  1�$�#6�� - �..$ "����%  !�!"$23  + 7#+�-
!�2�!"�  �"  !"$($��  �  5#�# "$�#  7#!�.$��,  (�'+  (�#(&!",�! #,  � .� .). ��  ���*�#"�+$  
'.$��+  ����  + �"1$.$  (�'+�+$1$��,  �#0 . )�.�#.#  ��  ����  + 1961 0�1& �3.#  �" �3 -
"# #!(��#�"&�#  (�  (�'+�+$1$��/ , 01$ ($�+32�  #!(��#�"#2�  !"#.�  �#(&!",�! #,  � .� . �  
	!"�2��#  � .� . ��-$%  �!��$���!"8/  �#7+�"�,  (�'+�+$1$��,  + 60-$ 0�13  �3.#  !  �1��%  
!"����3 -!"�$2�"$.8��$  �#7+�"�$  �#&'�35  �!!.$1�+#��% , # !  1�&0�%-(�1'��$��$  ��"$ -
�$!�+  �#& �  (�# "�'$! �2  7#(��!#2  !$.8! �0�  5�7,%!"+# !  (�.�"�7#*�$%  �5  �$7&.8"#-
"�+ . �$7&.8"#"�2  "# �0�  (�15�1#  ,+�.#!8  ($�$1#'#  # #1$2�'$! �5  &'�$61$��%  (�"1$.#  
(�'+�+$1$��, , �"1$.#  �#!"�"$.8�35  �$!&�!�+ , .#���#"����  �5"��.�0�� ) �"�#!.$+32  
��!"�"&"#2 , 01$ (��+�1�.�!8  �!!.$1�+#��,  (�  !$.8! �5�7,%!"+$���2& , �3��5�7,%!" -
+$���2& , +�1�5�7,%!"+$���2&  �#(�#+.$��,2 . �$!2�"�,  �#  ="�  +�(��!3  �#7+�"�,  )&� -
1#2$�"#.8�35  �!!.$1�+#��%  �#7�#�#"3+#.�!8  !�"�&1�� #2�  �#7.�'�35  &'�$61$��%  + 
�#2 $  ��-$!"+#  (�'+�+$1�+ . ��! �.8 &  ����  ,+.,$"!,  ��-$!"+$���%  ��0#��7#*�$% , 
&'$�3$  2�0.�  !#2�!"�,"$.8��  �$7#+�!�2�  �"  �& �+�1,-�5  ��0#��+  ��!&1�"8  �#&'�3$  �  
�#&'�� -��0#��7#*����3$  +�(��!3 . 

2. �  1972 0�1# �#'��#$"!,  +"���%  ($���1  + 1$,"$.8��!"�  ���� , �5+#"3+#,  1+#-
1*#"�.$"��%  ($���1  +�$2$��  1�  (�$���#7�+#��,  �"1$.#  ���.�0��  + ��� #!(�%! �%  
��!"�"&"  ���.�0�'$! �5  �$!&�!�+  �#0$!"#�! �0�  �#&'��0�  *$�"�#  ��� . �$!2�"�,  �#  
�#!)��2���+#��,  # #1$2�'$! �5  &'�$61$��%  �#9�  &'$�3$  �3.�  &�$61$�3  + "�2 , '"�  
(�� .#1�3$  �!!.$1�+#��,  1�.6�3  �3"8  + (�1'��$���%  ��.�  )&�1#2$�"#.8�32  �!!.$ -
1�+#��,2 . �  ",6$.3%  ($���1  �#7+�"�,  ����  (�$1!$1#"$.8  �#0$!"#�! �0�  �"1$.$��,  
��-$!"+#  (�'+�+$1�+  � .� . �$��25#��+  (1968-1982 00.) (��.�6�.  2��0�  &!�.�%  �  (�1 -
1$�6#.  ��+3$  �#(�#+.$��,  �!!.$1�+#��% . �#&'�#,  ��-$!"+$���!"8  �3.#  &+$�$�# + 
"�2 , '"�  !�71#��$  (�'+�+$1'$! �0�  &'�$61$��,  + ="�"  ($���1  ("#�. .1) �3.�  ��:$ "�+ -
��%  �$��5�1�2�!"8/ . (�#�"35#��+#  1964, �#.��$ �+  1972, �$��25#��+  1972, �#.#2�� -
7�$+ 1972, ���7�$+  1972). 
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��'+$��#,  = !($1�*�,  + 0����2  �#0$!"#�$  , 1969 0. �& �+�1�"$.8 : � .� . �$��25#��+  

 (!.$+# �#(�#+�  "�$"�% ).. 
 

 
��'+$��#,  = !($1�*�,  (�  �7&'$��/  +$�"� #.8��%  7��#.8��!"�  (�'+  0����0�  �#0$!"#�# , 1970 0. 

�& �+�1�"$.8  � .� . �$��25#��+  (($�+3% �,1  !.$+# �#(�#+�  '$"+$�"3%). 
 
�.,  �$9$��,  ��0#��7#*����35  +�(��!�+  �  ���!��+#��,  ��+�0�  (�1�#71$.$��,  + 

1971-1972 00. � .� . �#.2#��+  !  0�&((�%  &'$�35  (�10�"�+�.  1� &2$�"3  �  (�$1!"#+�.  �5  
+ ��$7�1�&2  ��  ����  !  (�11$�6 �%  �#0$!"#�! �0�  )�.�#.#  ��  ���� . �  �$7&.8"#"$ 
#�#.�7#  (�$1.�6$��%  + ��$7�1�&2$ , �"1$.$���  ��-$%  ���.�0��  ��  ����  �3.�  (�� -
�,"�  ��!"#��+.$��$  ��  ��0#��7#*��  �"1$.#  ���.�0��  + �#0$!"#�! �2  )�.�#.$  ��  
����  !  �!��+�32�  �#(�#+.$��,2�  �!!.$1�+#��% . �& �+�1�"$.$2  �"1$.#  �3.  &"+$�-
61$�  � .� . �#.2#��+ . 

��!!"#��+.$��$  ���.�0�'$! �5  &'�$61$��%  �7�#'#.�   #'$!"+$��3%  !1+�0  + (��+� -
1�235  (�'+$��35  �!!.$1�+#��,5 : &+$.�'�.�!8   �.�'$!"+�  '.$��+  ��-$!"+# , �#'#.�  �#�� -
"#"8 !$ *�� , (��+�1�.�!8  ��-�$  !���#��,  �"1$.$��,  !  ��!&61$��$2  "$ &-�5  +�(��!�+ , 
+�7����+�.#!8  �#��"#  #!(��#�"&�3  (�  (�10�"�+ $   #�1�1#"�+  �#& . �  (��+$1$���  ��0#�� -
7#*�����%  �#��"3  # "�+��$  &'#!"�$  (���,.�  � .� . ��&..��# , � .� . �#0�2$1�+# , 
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� .� . �#.0#"�+ , ? .� . �#�1�+ , � .	 . �#+31�+  �  1�&0�$ !�"�&1�� �  �"1$.#  ���.�0�� . �  70-
80-$ 0�13  �#!9���.�!8  "+��'$! �$  !+,7�  + )$1$�#.8��2 , �$0���#.8��2  &��+�,5  (��+$1$ -
��$2  (�����"$"�35  2$��(��,"�% : �!$��!!�%! �$  !�+$-#��$  (�  (���.$2#2  ���.�0�'$! �%  
(��1& "�+��!"�  .#�19#)"�+  (1978 0.), ��:$1��$���$  7#!$1#��$ �#&'��0�  ��+$"#  (�  (�� -
�.$2#2  (�'+�+$1$��,  ���  �  ��$7�1�&2#  �!$��!!�%! �0�  ��-$!"+#  (�'+�+$1�+  �2 . 
� .� . �� &'#$+#  (�  +�(��!#2  �#7+�"�,  �"1$.#  ���.�0��  �#0$!"#�! �0�  )�.�#.#  ��  ���� , 
1981 0., �$0���#.8�#,  �#&'�� -(�# "�'$! #,   ��)$�$�*�,  (�  (���.$2#2  ���8�3  !  �(&!"3 -
��+#��$2  7$2$.8, 1982 0. (����  1998, ���7�$+ , �#.#2��7�$+  1997 �  1� . 

 
��'+$��#,  = !($1�*�,  (�  �7&'$��/  +3!�"�� -= !(�7�*�����%  7��#.8��!"�  (�'+  �#0$!"#�# , 

1971 0. �& �+�1�"$.8  � .� . �$��25#��+  ('$"+$�"3%  !.$+#) 
 

 
��!&61$��$  (�'+$��� -2$.���#"�+��%   #�"3  �#+�����0�  �#0$!"#�# , 1986 0. 

� .� . �#�1�+ , � .� . �#.#2��7�$+ , >.� .-� . ���7�$+ . 
 
�  80-90 0�13  ��  +$ # + �#0$!"#�! �2  �		��  9��� �$  �#(�#+.$��$  (�.&'�.�  

#0��(�'+$��3$  �!!.$1�+#��,  ((�$1!$1#"$.8  �#0$!"#�! �0�  �"1$.$��,  ��-$!"+#  (�' -
+�+$1�+ � .� . �#.#2��7�$+ ). 

3. ��$"�%  ($���1  �#7+�"�,  �!��+�35  �#(�#+.$��%  �!!.$1�+#��%  + &!.�+�,5  �3��' -
��%  = ���2� �  �#'��#$"!,  !  1991 0�1# �  (�  �#!"�,-$$  +�$2,  ((�$1!$1#"$.8  �#0$!"#�! � -
0�  �"1$.$��,  ��-$!"+#  (�'+�+$1�+  � .� . �#.��$ �+ ) 5#�# "$��7&$"!,  �#7�#��" �%  )�7� -
 � -5�2�'$! �5  �  ���.�0�'$! �5  (���.$2  !  !�71#��$2  "$����  #��1��0�  (�'+����#7�+# -
��,  (�!"��$���%  �#  2#"$2#"�'$! �5  2�1$.,5 . ��+�$2$��3%  ="#( �!!.$1�+#��,  (�'+  �" -
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.�'#$"!,  (��2$�$��$2  2���"����0�+�%  �*$� �  �  �#7�����#7�,  (�'+����#7�+#"$.8�35  
&!.�+�%  �#  &��+�$  ���!)$��35  +7#�2�1$%!"+�% �  (��*$!!�+ . 	7  ��0#��7#*����35  2$�� -
(��,"�%  +#6��$  7�#'$��$  + ="�"  ($���1  �2$$"  (��+$1$��$  �#��"  !(�!��!"+&/-�5   �.� -
'$!"+$���2&  ��!"&  '.$��+  ��-$!"+#  !  ��!&61$��$2  +�(��!�+  (�10�"�+ �   #1��+  �   #-
)$1�3  (�'+�+$1$��,  + �#0$!"#�! �2  ��!&1#�!"+$���2  ���+$�!�"$"$ . 	7  �#&'�35  �# -
(�#+.$��%  (�.&'�.�  �#7+�"�$  ��)��2#*����3$  �	� -"$5��.�0��  (�  &(�#+.$��/  (�' -
+$��32�  (��*$!!#2�  �  ���.�0�'$! �$  �!��+3  =+�./*��  (�'+$���0�  (� ��+# . 

��!"�,.�!8  7#-�"3  1�!!$�"#*�%  – 1� "��! �%  � .� . �#.��$ �+32 , � .� . �#�1�+32 , 
 #�1�1#"! �5  – � .� . ��"$� � , � -� .A . �#16�$+# , � .� . �&�&$+# �  1� . ��.�6�"$.8��$  
7�#'$��$  + �#7+�"�$  (�'+�+$1$��,  �  !2$6�35  1�!*�(.��  + �#0$!"#�$  �2$.�  ���!��+#��$  
�#&'��0�  �#(�#+.$��,  «���1��$  (�'+����#7�+#��$ »,  �"���$  !(�!��!"+�+#.�   ���1��# -
*��  �!!.$1�+#��%  + �$61&�#��1��2  �  ;$1$�#.8��2  2#!9"#�#5  (�#.��$ �+  2011). 

�!��+�3$  2$��(��,"�, , (��+$1$��3$  �"1$.$��$2  7# �!"$ 9�%  ($���1  5#�# "$�� -
7&/"  �#0$!"#�! �$  (�'+�+$1$��$   #   ���1����&/-$$  �#(�#+.$��$  ���.�0�'$! �5  �# -
&  + /6�35  �$0���#5  ��!!��  ("#�. .2). 

� "�+�#,  ��0#��7#*����#,  �#��"# , (��+�1�2#,  '.$�#2�  ��-$!"+# , �3.#  �#(�#+ -
.$�#  �  �#  &.&'9$��$  �71#"$.8! �%  1$,"$.8��!"� , (�(&.,��7#*��  �$7&.8"#"�+  �!!.$1� -
+#��% !�$1�  �#&'�35  �  (�# "�'$! �5  �#��"�� �+ . � "�+��$  &'#!"�$  (��,+�.�!8  + !�7 -
1#���  �$61&�#��1��0�  # #1$2�'$! �0�  6&��#.#  «���1�3$  = �!�!"$23 » �  $0� �$1# -
*�����0�  �  #+"��! �0�   �..$ "�+�+ . �.,  ����-$��,  �$7&.8"#"�+  �!!.$1�+#��%  �  �#! -
9��$��,  !)$�3  +.�,��,  (�'+�+$1$��,  + �#��1��2  5�7,%!"+$ (��+�1,"!,  7#!$1#��,  
!$ *�%  �  �"'$"�3$  !���#��,  '.$��+  ��-$!"+#  !  &'#!"�$2  (�$1!"#+�"$.$%  �#7�35  &'�$ -
61$��% . �#!9"#�3  �  5#�# "$�  (��+�1�2�%  �#&'�� -��0#��7#*�����%  �#��"3  �../!" -
���&/"!,  9��� �2  (��7�#��$2  1�!"�6$��%  �5  �"�#6$��$2  + �"'$"#5  ��-$0�  !���# -
��,  �"1$.$��,  ��-$%  ���.�0��  ���  7# 2002, 2004, 2007, 2009 00. 

�$ &-#,  �#��"#  �"1$.$��,  �!&-$!"+.,.#!8  �#  �!��+#���  �!"#+#  �!$��!!�%! �0�  
��-$!"+#  (�'+�+$1�+  !  &'$"�2  �$0���#.8�35  �!��$���!"$% . �#  7#!$1#��,5  !$ *�%  �  
��$7�1�&2#  ��-$!"+#  �#!!2#"��+#.�!8  +�(��!3  (�  (���.$2#2  �#7+�"�,  (�'+�+$1$��,  �  
!2$6�35  �#& . �$2#"� #  +3(�.�,$235  �#&'�35  �!!.$1�+#��%  �3.#  �#(�#+.$�#  �#  &1�+-
.$"+��$��$  7#(��!�+  !+,7#��35  !  �#7+�"�$2  !$.8! �0�  5�7,%!"+# �  )&�1#2$�"#.8�35  �! -
!.$1�+#��% . �.$1&$"  �"2$"�"8  # "�+��$  &'#!"�$  '.$��+  ���  + �#7�#��" $  (�����"$"�35  
�#(�#+.$��%  �!!.$1�+#��%  (�  (���.$2$  ���.�0�'$! �%  (��1& "�+��!"�  .#�19#)"�+ , 
���0$�5�2��  �  2� �����.�0��  (�'+ . �#  7#!$1#��,5  7#!.&9�+#.�!8  1� .#13 , ��)��2# -
*��  (�  �"�0#2  �#��"3  �!$��!!�%! �%  �#&'��%   ��)$�$�*��  (�  (���.$2#2  ���.�0�'$ -
! �%  (��1& "�+��!"�  (�'+  ��� #!(�%! �%  ��72$���!"�  (1978), (.#�  (�10�"�+ �  �#&' -
�35   #1��+  (�  (�'+�+$1$��/  �  #0��5�2��  (1980), (��0�#223  �  2$"�13   �&(��2#!9"#� -
��%   #�"�0�#)��  (�'+  !  (��2$�$��$2  1�!"#�*����35  2$"�1�+  �!!.$1�+#��% . 

�  (.#�  �#��"3  �"1$.$��,  �3.�  + ./'$�3   �2(.$ !�3$  (�'+$��3$  �!!.$1�+#��,  
!  !�!"#+.$��$2   �&(��2#!9"#��35  (�'+$��35   #�"  7$2.$(�.87�+#��%   �.5�7�+ , !�+5� -
7�+ �  �(3"�35  &'�$61$��% . ��'+$��32�  �!!.$1�+#��,2�  �3.�  �5+#'$�3  ��.$$  0,5 
2�..���#  0# !$.8! �5�7,%!"+$��35  7$2$.8 �#+�����0�  �#0$!"#�# , ,+.,+9�$!,  �!��+�%  
�#7�#��" �  �$0���#.8�35  7# ���2$���!"$%  �#!(��!"�#�$��,  (�'+ . 

�#&'�3$  "�&13  '.$��+  ��-$!"+# , �71#��3$  + 70-$ 0�13  (�!.&6�.�  �!��+�%  �#7-
+�"�,  ��+35  �#(�#+.$��%  – ���!)$��� -= �.�0�'$! �0� , �#1�����.�0�'$! �0�  �   �&0� -
+���"#  +$-$!"+  + !�!"$2$  (�'+# -�#!"$��, . �  ="�% !$���  �71#��%  �"��!,"!,  (&�.� #*�� : 
�#.��$ �+#  � .� . «���!)$��3$   #"$0����  �  (��1& "�+��!"8   (�'+  �#+�����%  7��3  �#0$-
!"#�# » (1977), ��&..���%  � .� . «�$�+�'�#,  ���.�0�'$! #,  (��1& "�+��!"8  (�'+  1$.8"3  
�$�$ # » (1982), �#0�2$1�+�%  � .� . «���0$��3$  *� .3   �&0�+���"#  +$-$!"+ » (1980). 
�!���$  +��2#��$  &1$.$��  �7&'$��/  (��*$!!�+  �(&!"3��+#��, , #��1�7#*��  �  +.�,��/  
(��*$!!�+  !�+�$2$���0�   .�2#"�'$! �0�  (�"$(.$��, . 

�$7&.8"#"3  �!!.$1�+#��%  '.$��+  �"1$.$��,  (�$1!"#+.$�3  + +�1$ !#2�!"�,"$.8 -
�35  �#7�#��"�  (�.&'�+9�$  (��7�#��$  + ;$1$�#.8��2  �  �$61&�#��1��2  2#!9"#�#5 : 
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«�#*���#.8�#,  (��0�#22#  1$%!"+�% (�  ���8�$  !  �(&!"3��+#��$2  7$2$.8 + �#0$!"#�$ », 
�#&'�#,  9 �.#  «���1��$  (�'+�+���#7�+#��$ ». �!���  !.$1&$" �"2$"�"8  (�$1!"#+.$� -
�&/  7# ���2$���!"8  �72$�$��,  "$5��0$���%  �#0�&7 �  .#�19#)"�+  + 7#+�!�2�!"�  �"  
+$.�'��3  ���.�0�'$! �%  (��1& "�+��!"�  (�'+ . �!"#��+.$�� , '"�  "�(3  (�'+ , ��.# -
1#/-�$  2# !�2#.8��%  (��1& "�+��!"8/ , �$!&"  �#  !$�$  +3!� &/  "$5��0$��&/  �#0�&7 & 
!  (�!.$1&/-�2  &2$�89$��$2  (��1& "�+�35  (.�-#1$%  (�'+ . ��'+3  !  2���2#.8��%  
(��1& "�+��!"8/  5#�# "$��7&/"!,  &2$�89$��$2  "$5��0$��35  �#0�&7�  �  &+$.�'$��$2  
�#72$�# !�5�#��+9�5!,  )&� *�����&/-�5  (.�-#1$% . ��.�6�"$.8��$  7�#'$��$  + �7&-
'$���  (�'+  (�+39$��,  (.�1���1�,  �  �#*���#.8��%  �5  �!(�.87�+#���  �2$/"  (&�.� # -
*��  )&�1#2$�"#.8�35  �#��"  �#.#2��7�$+#  � .� ., ���7�$+#  >.� -� ., �16�$+#  � .� . 
«��'+3  �#0$!"#�# . > �.�0�'$! �$  #!($ "3  �5  �#*���#.8��0�  �!(�.87�+#��, » (2008), 
�#.��$ �+#  � .� . «��'+3  �#0$!"#�# » (2010), 01$ 1$"#.8��  (�$1!"#+.$�#  5#�# "$��!"� #  
�!��+�35  "�(�+  (�'+  !  0$�0�#)�'$! �2�   ���1��#"#2�  �  1#��32�  )�7� � -5�2�'$! �5  
�  ���.�0�'$! �5  !+�%!"+. 

�#6��%  �!��$���!"8/  !�+�$2$��35  �!!.$1�+#��%  ,+.,$"!,  &'$"  �!��$���!"�  
= ���2� �  �  �#7�35  )��2  !��!"+$���!"�  �#  7$2./  �  7$2.$(�.87�+#��, . �.$�3  ��-$ -
!"+# �#.#2��7�$+  � .� ., ���7�$+  >.� -� ., �#0�2$1#.�$+  � .� . �#7�#��"#.�   ��"$��� , �( -
�$1$.,/-�$  �#(�#+.$��,  +�71$%!"+&/-�5  (��$2�+  �#  (�'+$��3$  (��*$!!3  (��  !�71#-
���  )$�2$�! �5  5�7,%!"+ �  (���7+�1!"+$��35   ��($�#"�+�+ . 

��.89#,  �#��"#  (��+$1$�#  (�  (�(&.,��7#*��  �  (��(#0#�1$  �#&'�35  7�#��%  (�  
(�'+�+$1$��/ , #0��5�2�� , 2$.���#*��  (&"$2 +!"&(.$��,  '.$��+  ��-$!"+#  + �$!(&�.� -
 #�! �5  0#7$"#5, (�  �#1�� , "$.$+�1$��/ . � "�+��$  &'#!"�$  + (��(#0#�1�!"! �%  �#��"$  
(����2#.�  '.$�3  ��-$!"+# , �#��"#+9�$  �#�$$  + �#0$!"#�! �2  �		��  – �#.#2��7�$+  
� .� ., ���7�$+  >.� -� ., �&�!#.�+  � .� ., �#!�&..#$+  � .� ., �$%2&��+  � .� ., �#9#$+  � .� ., 
�.�( �+  � .� ., �.�'#$+  � .� .; + �#0!$.85�7��!"�"&"$  – �6#��#�.�+  � .� , �#!&.�+  � .� .; 
+ ��� #!(�%! �2  ��!"�"&"$  ����$!&�!�+  ���  ���  – ���7�$+  >.� -� ., �#.#2��7�$+  
� .� ., �#�1�+  � .� ., �#0�2$1#.�$+  � .� ., �#2#7#��+#  � .	 ., �52$1�+#  � .� ., ��%��.#"�+#  
� .� ., �&�#"'#$+#  � .� -� ., �#0�1�+#  � .� ., �#0�2$1�+  	 .� . �  1� . �#  # "�+�&/  ��-$!" -
+$��&/  1$,"$.8��!"8  + (��(#0#�1$  7�#��%  �  (�'+#5  �#��"3  2��0�5  '.$��+  ��-$!"+#  
�"2$'$�3  ��#+�"$.8!"+$��32�  �#0�#1#2� , ��'$"�32�  0�#2�"#2� , (�$2�,2� , �.#0� -
1#���!",2� . 

�#!9��$��$  !)$�3  +.�,��,  (�'+�+$1$��,  + �#��1��$  5�7,%!"+�  �$!(&�.� �  �. -
./!"���&$"!,   �.�'$!"+$��32  ��!"�2  '.$��+  ��-$!"+#  7# (��9$19�$  50-.$"  1$,"$.8-
��!"� . �# !�2#.8��$   �.�'$!"+�  '.$��+  1�!"�0.�  + 1967-1969 0.0. !  ��-$%  '�!.$��� -
!"8/  ��.$$  50 '$.�+$ . ��!.$  �#!(#1#  ����   �.�'$!"+�  '.$��+  ��-$!"+#  &2$�89�.�!8  
1�  15 '$.�+$ . �  �#!"�,-$$  +�$2,  �#��"#$"  ����+.$��3%  !�!"#+  �"1$.$��,  +  �.�'$!" -
+$ 37 '$.�+$ , 01$ ��:$1��$�3  �#&'�3$  �#��"�� � , (�$(�1#+#"$.�  �  !($*�#.�!"3  ��� -
 #!(�%! �0�  ��!"�"&"#  ����$!&�!�+  ���  ��� , 	�!"�"&"#  0$�.�0��  ���  ��� , �#0$-
!"#�! �0�  �		�� , �#00�!&��+$�!�"$"# , �#0!$.85�7# #1$2�� , �#0($1&��+$�!�"$"# , 
�$!(&�.� #�! �%  #0��5�2.#���#"����  �  ����!"$�!"+#  !$.8! �0�  5�7,%!"+# �� . 	72$ -
��.#!8  �  "$2#"� #  �!!.$1�+#��%  !  �#7�#��" �%  ��+35  �#(�#+.$��%  + �#2 #5  (���.$2  
«�#7+�"�$  &'$��,  �  !+�%!"+#5 (�'+  #��1�35  �$0����+  /0#  ��!!��  �  �#7�#��" #  2$�� -
(��,"�%  (�  �#*���#.8��2&  �!(�.87�+#��/  (�'+$��35  �$!&�!�+ ». 

�#  (�!.$1��$  0�13  (��+$1$�3  �!!.$1�+#��,  (�  2���"����0&  7#!�.$��35  (�'+  �  
�#7�#��" $  7# ���2$���!"$%  �72$�$��,  + &!.�+�,5  !�+�$2$���0�   .�2#"�'$! �0�  (� -
"$(.$��, . ���  # "�+��2  !�1$%!"+��  �#.#2��7�$+#  � .� ., ���7�$+#  >.� -� ., �  # "�+��2  
&'#!"��  �&�#"'#$+�%  � .� -� ., ��%��.#"�+�%  � .� ., �#0�1�+�%  � .� . �#7+�+#/"!,  = !($ -
��2$�"#.8�3$ ,  #�"�0�#)�'$! �$  �!!.$1�+#��,  (�  ���.�0�'$! �%  (��1& "�+��!"�  
(�'+  �  �#!"�"$.8�35  !���-$!"+ , (�1+$�6$��35  +.�,��/  (��*$!!�+  7#"�(.$��, -
�!!&9$��,  (��2��! �5  .#�19#)"�+ . 

��'+$��#,   #�"#  �$�! � -�&2! �%  ��72$���!"�  1��#��"#�# ,  ���$ "���+#�#  !� -
!"#+.$��$2  =.$ "�����0�  +#��#�"#  + 2#!9"#�$  1:200000 (�#.��$ �+  � .� ., �#.#2��7�$+  
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� .� ., ��#�!.#��+  � .� ., �!0$��+#  � .� ., �#.��$ �+#  � .� .), 01$ �"�#6$�3   ��"&�3  �!��+ -
�35  "�(�+ , (�1"�(�+  (�'+  !  �!(�.87�+#��$2   �!2�!��2 �+  �  2#"$��#.�+  �#7$2��0�  
 #�"���+#��, . 

�#�.�*#  2 
�$��(��,"�, , (��+$1$��3$  ����  (�  +�$1�$��/  �  (�(&.,��7#*��  1�!"�6$��%  (�'+�+$ -

1$��,  + �#0$!"#�$  7# 1961-2011 0.0. 
44  
( /(  

�#�2$��+#��$  
2$��(��,"�%  

��� �  
+3(�. - 
�$��,  

�!��+�3$  
�$7&.8"#"3 

	!(�.��"$.�  

1 2 3 4 5 
1. ��&(��2#!9"#���$  �  1$-

"#.8��$  (�'+$���$  
�  #0��5�2�'$! �$   #� - 
"�0�#)���+#��$  7$-2$.8 
 �.5�7�+ , !�+ -5�7�+  

1962- 
1975 0. 

��!"#+.$�3 :  �&(�� -2#!9"#��35  
(�'+$��35   #�" -200 "3! .0#. #0�� -
5�2�'$! �5   #�"� -0�#22  (#5�"�35  
7$2$.8100 "3! .0#. �$.���#"�+�35   
(��$ "�+  -60 "3! .0#. �#7��+ #  
! .���+  1.,  "$��#! -12 "3! .0#. 

��.1#"�+  � .� . 
�$��25#��+  � .� . 
�#.#2��7�$+  � .� . 
���7�$+  >.� -� . 
�#.�5�+  � .� . 

2. 	71#��$  0$�0�#)�� -'$! �0�  
#".#!#  �#0 .����  

1964- 
 
 
1972 

�(&�.� �+#�#  (�'+$��#,  
 #�"#  �#0$!"#�# , 2-�#  1:1000000. 
��'+$��#,   #�"#  �#0$!"#�#  
� -�#  1:600000 

��.1#"�+  � .� . 
�#.��$ �+  � .� . 
 
�$��25#��+  � .� . 

3. ��71#��$  (�'+$��35   #�"  
�#0$!"#�#  

2008 
 
 
 
 
 
 
2011 

��'+$��#,   #�"#  �#0$!"#�#  
2#!9"#�#  1:200000 
�#�"#  (�'+$��� -#0��= �.� - 
0�'$! �0�  �#%�����+#��,  
�#0$!"#�# . �  1:20000 
�#�"#  ����"$"#  (�'+  �#0$!"#�# . �  
1:20000 >.$ "����#,  �*�)��+#� -
�#,  (�'+$��#,   #�"#  �#0$! - 
"#�#  �  1:400000 

�#.��$ �+  � .� . 
�#.#2��7�$+  � .� . 
���7�$+  >.� -� . 
 
 
 
 
 

4. ���$ "3  (.#��+  (� -!#1 �  
2��0�.$"��5   
�#!#61$��%  �#  ! .��� - 
+35 7$2.,5  

1966- 
1970 

��$1!"#+.$�3  (.#�3  (�  
+3���&  7$2$.8 1.,  (�!#1 �  
!#1�+  �  +���0�#1�� �+  + 
(�$10���35  �#0$!"#�#  

�&�!#.�+  � .� . 
�6#��#�.�+  � .� . 
�#!�&..#$+  � .� . 
�&1$� �  � .� . 

5. �'#!"�$  + = !($1�*�,5  
(�  �7&'$��/  (�'+$� -��0�  �  
�#!"�"$.8��0�  
(� ��+#  

1962- 
1966 
 
 
 
 
1964- 
1975 
 
1966 

����$ "���+ #  (�'+$���%  
 #�"3  �#0$!"#�#  (�  0�� -�32  �#%-
��#2 . 
��!"#+.$��$   #�"�0�#22 : 
0&2&!�+�0�  !�!"�,��,  
(�'+  � -�  1:600000 
>��7��  (�'+  0���35  �#%�- 
��+  2-�  1:100000 
               1:50000 
�#!�.$��$  (�'+  �#+����35  
�#%���+  2-�  1:00000 

�$��25#��+  � .� . 
 
 
��.1#"�+  � .� . 
	!"�2��#  � .� . 
 
�$��25#��+  � .� . 
�#.#2��7�$+  � .� . 
 
���7�$+  >.� -� . 
�#(&!",�! #,  � .� . 

6. �'#!"�$  +  ��)$�$� - 
��,5 , !�2(�7�&2#5 , 
�:$71#5  
 
#) �$0���#.8�3$   
 
 
 
 
 
 
 
 
 
� ) ;$1$�#.8�3$  
 
 
 
 
;$1$�#.8�3$  
 
 
 
 

1966 
1967 
 
 
 
 
 
1968 
 
 
 
 
 
 
1971 
 
 
 
 
1979 
 
 
 
 

�#&'�3$  1� .#13 : 
��+$-#��$  �$+$�� -�#+ #7 -! �0�  
�"1$.$��,  �!$!� -/7��0�  ��-$!"+#  
(�'+� -+$1�+ «��'+3  �$+$���0�  
�#+ #7#».  
0. �.#1� #+ #7  
�#&'�� -(�# "�'$! #,   �� - 
)$�$�*�,  �#�#�1��� -�#. - 
 #�! �%  !$.8! �5�7,%!" -+$���%  
# #1$2��  
«��(��!3  (�+39$��,  (.� - 
1���1�,  (�'+  �$+$���0�  
�#+ #7#» 0. �#.8'�  
V !:$71 �!$!�/7��0�  ��-$!"+#  
(�'+�+$1�+  ��  
���� . 0. �.2# -�"#  
�  +$�"� #.8��%  7��#.8 -��!"�  
(�'+  �#0$!"#�#  
VI !:$71 �!$!�/7��0�  
��-$!"+#  (�'+�+$1�+  
0. ���.�!�  
2 1� .#1#  
�0��5�2�'$! #,  5#�# "$ - 
��!"� #  �!��+�35  "�(�+  

��.1#"�+  � .� . 
�#.2#��+  � .� . 
�#�"35#��+#  � .� . 
 
 
 
 
�$��25#��+  � .� . 
�#.#2��7�$+  � .� . 
�6#��#�.�+  � .� . 
�#!&.�+  � .� . 
 
 
 
�$��25#��+  � .� . 
�#.��$ �+  � .� . 
�#.#2��7�$+  � .� . 
 
 
 
 
 
 
�#.2#��+  � .� . 
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(�'+  �#0$!"#�#  
��  =+�./*��   ���'�$+35  
(�'+  �#0$!"#�#  

 
 
�#.��$ �+  � .� . 

  
�$61&�#��1�3$   

1965 
 
 
1966 

�'#!"�$  + = !($1�*�,5  
�!!.$1�+#��$  (�'+  �+��$%! �%  
�$!(&�.� �  
��'+$��� -#0��5�2�'$! �$  
�!!.$1�+#��,  + �$!(&�.� $  
��2#.�  

�$��25#��+  � .� . 
 
 
�$��25#��+  � .� . 
 

  
�$0���#.8�3$   

1975- 
1980 
 
1980- 
1985 

�& �+�1!"+�  (�  (��+$1$ -��/  (�' -
+$��� -=��7����35  
�!!.$1�+#��%  
�& �+�1!"+�  (�  (��+$1$ -��/  �� -
��"���+ �  (�'+  + �#0$!"#�$  

�#.#2��7�$+  � .� . 
 
 
 
�#.#2��7�$+  � .� . 

  
�$0���#.8�3$   

1965- 
1970 

�& �+�1!"+�  (�  (��+$ - 
1$��/  (�'+$��� -2$- 
.���#"�+�35  �!!.$1� - 
+#��% + �$+$�� -�#0$! - 
"#�! �%  ��72$����!"�  

���7�$+  >.� -� . 

  
 
�$61&�#��1�3$   

1995 
 
 
 
 
1999 

�& �+�1!"+�  (�'+$���%  
= !($1�*��  (�  �7&'$��/  
!$.8! �5�7,%!"+$��35  
�$!&�!�+  #��1�35  7$2$.8. 
�.$((� . ����,  
�'#!"�$  + �#&'��%   ��)$ - 
�$�*��  (�  �5�#�$  (����13  
7#!&9.�+35  !"�#�  (�  .����  
���� -	��1#��,  

�#.��$ �+  � .� . 
 
 
 
 
�#.��$ �+  � .� . 

  
 
�$0���#.8�3$   

2004 �#7�#��" #  (��0�#223  �  
&'#!"�$  �#  �#&'��%   �� -)$�$�*��  
(�  �!+�$��/   
���.�0�'$! �5  �$!&�!�+  
7#!&9.�+35  7$2$.8 (�1 -
+$�6$��35  �(&!"3�� -+#��/  

�#.��$ �+  � .� . 

7. 
 
 
 

	71#"$.8! #,   
1$,"$.8��!"8  
 
 

1966 
 
 
 

�$�!($ "�+3  �#!!�.$��,  (�'+  
�$�! � -�&.# ! �%  
��72$���!"� . 
����0�#)�, , 0. �#5#' #.#  

��.1#"�+  � .� . 
 
 
 

 
 
 

�$!(&�.� #�! �$   
 
 
 

1967 
 
 

�$�0�#)�'$! �%  #".#!  �# - 
0$!"#�#.  
��'+$��#,   #�"#  
� -�  1:1000000 0.�#5#' #.#  

��.1#"�+  � .� . 
�#.2#��+  � .� . 
�#�"35#��+#  � .� . 

 
 
 
 
 
 

�!$��!!�%! �$   
 
 
 
 
 

1972 
 
 
 
 
 

��(��!3  �#*���#.8��0�  
�!(�.87�+#��,  �  (�+39$ - 
��,  (.�1���1�,  (�'+  �# - 
0$!"#�# 
������  "�&1�+  20 ( .. . 
0. �#5#' #.#  

�$��25#��+  � .� . 
�#�"35#��+#  � .� . 
�#.��$ �+  � .� . 
�#.#2��7�$+  � .� . 
�#�,0��  � .� . 
���7�$+  >.� -� . 

 
 
 
 
 
 

 
 
 
 
 
 

1975 
 
 
 
 
 

�$2$.8�3$  �  �#!"�"$.8�3$  
�$!&�!3  �#0$!"#�#  �  (&"�  
�5  �#*���#.8��0�  �!(�.8 - 
7�+#��,  
������  "�&1�+ , 15 ( .. . 
0. �#5#' #.#  

�$��25#��+  � .� . 
��1&�#52#��+  � .� . 
 
 
 
 

  1982 
 

>))$ "�+��$  �!(�.87� -+#��$  
(�$10���35  7$2$.8. 
����0�#)�,  6 ( .. . 
0. �#5#' #.# . �#0 . � .�71. 

�#.#2��7�$+  � .� . 
 

 
 
 
 

�!$��!!�%! �$   
 
 
 

1992 
 
 
 

�$"�13  �7&'$��,  (�'+$� - 
��0�  (� ��+#  �#0$!"#�#  + 
&!.�+�,5  ��"$�!�)� #*��  
#�"��(�0$���0�  +�71$%!"-+�,  

�#.��$ �+  � .� . 
 
 
 

  2008 ��'+3  �#0$!"#�# . > �.�0� - 
'$! �$  #!($ "3  �5  �#*���#.8��0�  
�!(�.87�+#��, . 19,5 ( .. . 

�#.#2��7�$+  � .� . 
���7�$+  >.� -� . 
�16�$+  � .� . 
 

  2010 ��'+3  �#0$!"#�# . 15 ( .. . �#.��$ �+  � .� . 

8. 
 

���#2� #  '�!.$���! -"�  
'.$��+  ����  

1962 
 

23 '$. . �"1$.  (�'+�+$1$ - 
��,  �#0 .;��  ����  

��.1#"�+  � .� . 
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  1967 
 
 

50 '$. .  
40% �#0 .;��  ����  
40%-�#0�		��  
20%-���	  

�$��25#��+  � .� . 
 
 
 

  1982 
 
 

28 '$. . 
50%-�	��  ���  ���  
30%-�#0�		��  
20%-���  

�#.#2��7�$+  � .� . 
�#.2#��+  � .� . 
 

  2002 
 
 
 
 

26 '$. . 
60%-�	��  ���  ���  
20%-�#0�		��  
20%-���  
10%-�����  

�#.��$ �+  � .� . 
�#.#2��7�$+  � .� . 
 
 
 

  2012 
 

38 '$. . 
50%- �	��  ���  ���  
15%-�#0�		��  
15%-���  
10%-�����  
10%-	�  ���  ���  

�#.��$ �+  � .� . 
�#.#2��7�$+  � .� . 
 

9. ��10�"�+ #   #�1�1# - 
"�+  �  1� "���+  �#&  

1962 
1966 
1972 
1979 
1981 
2001 
 

�#�1�1#"�+  �#& -3 
�#�1�1#"�+  �#& -1 
�#�1�1#"�+  �#& -2 
�#�1�1#"�+  �#& -1 
�#�1�1#"�+  �#& -2 
�� "���+  �#& -1 
�#�1�1#"�+ -2 
�#�1�1#"�+ -1 

 

10. ��!"  '�!.$���!"�   #� -
1�1#"�+  �  1� "���+  �#&  

2003 
2005 
2006 
2011 
2012 

�#�1�1#"�+  �#& -1 
�#�1�1#"�+  �#& -3 
�#�1�1#"�+  �#& -1 
�� "���+  �#& -2 
�#�1�1#"�+  �#& -3 

 

 
11. 

��10�"�+ #   #1��+  1962 
 

���$2  + #!(��#�"&�&  
1-(�'+�+$1$��$  
1-#0��5�2��  
�#0�		��  

 
�$��25#��+  � .� . 
 
 

  1963 
 

2-(�'+�+$1$��$  
1-2$.���#*��  �#0�		��  

�$��25#��+  � .� . 
 

  1966 
 

�"1$.  (�'+�+$1$��,  �#0;��  
����  
1-#0��5�2��  
1-#0��)�7� �  

�#.2#��+  � .� . 
�#�"35#��+#  � .� . 

  1971 �"1$.  (�'+�+$1$��,   
  1980 

 
 �#0�		��  
5 (�'+�+$1$��$  
1 (�'+�+$1$��$  

 
�$��25#��+  � .� . 
�#.#2��7�$+  � .� . 

  1980 1-2$.���#*��  (�'+  ���7�$+  >.� -� . 
  1990 1-(�'+�+$1$��$  �#.#2��7�$+  � .� . 
   

 
�"1$.  (�'+$��35  �  �#!"�"$.8�35  
�$!&�!�+  �	��  ���  ���  

�#.��$ �+  � .� . 

  1981 2-(�'+�+$1$��$  �#.��$ �+  � .� . 
  1993 1-(�'+�+$1$��$  �#.��$ �+  � .� . 
  2007 3-(�'+�+$1$��$  �#.��$ �+  � .� . 
  2011 3-(�'+�+$1$��$  �#.��$ �+  � .� . 
12. ���#7�+#"$.8�#,   

1$,"$.8��!"8  
2004 
 

��71#��$  �#7�+�%  #)$1�3  
(�'+�+$1$��,  + �#00�! -
&��+$�!�"$"$  

�#.��$ �+  � .� . 
 

  2008 
 
 
 
 

�" �3"�$  !($*�#.8��!"�  ��'+� -
+$1$��$ (�  (��)�./  «�$2$.8�3%  
 #1#!"�  �  !$�"�)� #*�,  (�'+  + 
�#00�! -&��+$�!�"$"$  

�#.��$ �+  � .� . 
 
 
 
 

  2009 
 

�#&'�� -���#7�+#"$.8�3%  *$�"�  
!�+2$!"��  !   #)$1��%  (�'+�+$1$ -
��,  �#00�! -&��+$�!�"$"#  

�#0�2$1#.�$+  � .� . 
�#.��$ �+  � .� . 
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�(�!#��$  (�'+$���0�  �#7�$7# + �$�! � -�&2! �%  ��72$���!"� , 1994 0. 

� .� . �#.��$ �+ , � .� . �#0�2$1#.�$+ . 
 

 
��&'$��$  � .� . �#.��$ �+32 , � .� . ��5�+32  – >.� .-� . ���7�$+&  �+�1$"$.8!"+#  �#  �7���$"$��$  

– «�#��'$0�  ��0#�#   ��"�+#"$., --$.$�$7# », 1995 0. 
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��$1!$1#"$.8  ��!!�+$"#  ��  � ..� . �#0�2$1�+  +�&'#$"  � .� . �#.��$ �+&  «�1�!"�+$�$��,  �  (�� -
!+�$���  (�'$"��0�  7+#��,  �#!.&6$���0�  1$,"$.,  �#& �  ��!!�%! �%  ;$1$�#*�� », 14.02.01 0. 

 

 
�'#!"�� �  ��-$0�  !���#��,  ��� , '.$�3  (�$7�1�&2#  ���  ��� , ��! +# , 2005 0. 

(!.$+# �#(�#+�  � .� . �#)&��+ , � .	 . �!2#��+ , A .� . ��1&..#$+ , 	 .� . �#2�.�+ , � .	 . �$� #9�� , 
� .� . �#.��$ �+ , � .� . �#22#$+ ). 
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�.$�3  ��-$!"+#  �16�$+  � .� ., �#.#2��7�$+  � .� ., �.�'#$+  � .� . (���,.�  # "�+ -
��$  &'#!"�$  + (��+$1$���  &'$"# 7$2$.8 �  !�71#���   #1#!"�#  + *$.,5  (�'+$��� -
#0��5�2�'$! �%  5#�# "$��!"� �  (�'+  �  +3���#  7$2$.8 (�1  +���0�#1�3$  �#!#61$��, . 

���7�#��$2  7#!.&0 �"1$.$��,  ,+.,$"!,  (��!+�$��,  (�'$"�35  7+#��% �#!.&6$� -
��0�  1$,"$.,  �#& �  �;  �  ��  (�#.��$ �+  � .� .), �#!.&6$���0�  1$,"$.,  �#& �  ��  (�#.2# -
��+  � .� .), �#!.&6$���0�  �#��"�� #  �5�#�3  (����13  �  !$.8! �0�  5�7,%!"+# (�#.#2��7� -
$+ � .� ., ���7�$+  >.� -� ., �&�#"'#$+#  � .� -� .�  1� . 

�  2010 0�1& ��$7�1�&2  �"1$.$��,  +3!"&(�.  !  ���*�#"�+�%  !�71#��,  ��+�0�  �# -
&'��0�  �#(�#+.$��,  + (�'+�+$1$���  – ���0$�.�0�'$! �0�  !  �#7�#��" �%  2$"�1�+  �7&'$ -
��,  (����1�35  ��:$ "�+  �  !�71#��,  (#.$�(�'+$��35 , (#.$�0�#)�'$! �5  �$ ��!"�& -
*�%. ��$1.�6$��$  �3.�  (�11$�6#��  �!$��!!�%! �2  ��-$!"+�2  (�'+�+$1�+ , ��$7� -
1�&2�2  �#0$!"#�! �0�  �#&'��0�  *$�"�#  ��� , 	�!"�"&"�2  0$�.�0��  ���  ���  !  ��0# -
��7#*�$%  + 2011 0�1& (#.$�(�'+$���%  0�&((3  + !�!"#+$  	�  ���  ��� . �  �!&-$!"+.$ -
��$2  ="�0�  2$��(��,"�,  �#!9���.#!8  !)$�#  (��+$1$��,  (�'+$��35  �!!.$1�+#��%  (�  
(�����"$"�32  �#(�#+.$��,2 , (�1'$� �+#,  (�.�6�"$.8�&/  ��.8  ��-$!"+#  + �#7�#��" $  
2$61�!*�(.��#��35  (�����"$"�35  �!!.$1�+#��% . 

�1��2  �7  0.#+�35  (���.$2  �#7+�"�,  (�'+�+$1$��,  �#'��#,  !  ($���1#  (��+$1$��,  
= !($1�*�%  � .� .�� &'#$+#  +  ��*$  19 +$ # +!"#.  +�(��!  ��  &'�$61$���   #)$1�3  (�' -
+�+$1$��,  ���+$�!�"$"! �0�  (��)�.,  �  (�10�"�+ #  �#*���#.8�35   #1��+ -(�'+�+$1�+ . 
>"�  ��!"�,"$.8!"+�  �3.�  !+,7#��  !  "$2, '"�  (�'+$��3%  (� ��+  �  &!.�+�,  $0� )��2��� -
+#��,  + �$!(&�.� $  �".�'#/"!,  ���0��#.8��!"8/ , !#2��3"��!"8/ , 01$ +!"�$'#/"!,  
�#7��+�1��!"�  5#�# "$��3$  �!��+�32  (����1�32  7��#2  �#9$% !"�#�3 . ���2$  "�0� , 
�# �(.$��3%  2#"$��#.  (�  (�'+#2  �  !(�!��#2  �5  �!(�.87�+#��,  �".�'#$"!,  �$  "�.8 �  
��.89�2  ��:$2�2  �!!.$1�+#��% , ��  0.&��7��%  �  �#7�����#7�$2  !�1$�6#��,  +3(�. -
�$��35  �#��" . ��!"#"�'��  �"2$"�"8 , '"�  �$!(&�.� #  �#0$!"#�  $1��!"+$��3%  �$0���  �#  
�$+$���2  �#+ #7$, 01$  �&(��2#!9"#��32�  (�'+$��32�  ��!.$1�+#��,2�  (�.��!"8/  
�5+#'$�3  !$.8! �5�7,%!"+$��3$  &0�18, (+ ./'#,  (�'+3  (����1�35   ��2�+35  &0�1�%). 
��!"�$��+#���!"8  !�71#��,   #)$1�3  (�'+�+$1$��,  (��7�#+#.#!8 , �#'��#,  !  50-5 0�1�+  
(��9.�0�  +$ #. ��  �$9$��$  ="�0�  +�(��!#  �" .#13+#.�!8  (�  �#7�32  (��'��#2 . �" �3 -
"�$   #)$1�3  (�'+�+$1$��,  !�!"�,.�!8  + �#0$!"#�! �2  ��!&1#�!"+$���2  ���+$�!�"$"$  
�#  ���.�0�'$! �2  )# &.8"$"$  + 2004 0�1& +  #'$!"+$  �#7�+�%  #)$1�3  !  &'#!"�$2  ��� -
 #!(�%! �0�  ��!"�"&"#  ����$!&�!�+  ���  ��� . ��  2#!9"#�#2  +#6��!"�  ="�  !��3"�$  
�2$.�  �#*���#.8��$  7�#'$��$ ,  �"���$  +�(.�-#.�  + !$�$  �1$�  7#.�6$��3$   .#!!� #2� -
(�'+�+$1#2� , �#'��#,  !�  +�$2$�  (��+$1$��,  1� &'#$+! �5  = !($1�*�%  +  ��*$  19 +$ # 
(�� &'#$+  1953, �$��#1! �%  1922). ��0#��7#"��#2�  ,+�.�!8  �$ "��#"  �#00�!&��+$�!� -
"$"# �  '.$�3  ��-$!"+#  (�'+�+$1�+ , �#��"#/-�$  + ��� #!(�%! �2  ��!"�"&"$  ����$ -
!&�!�+  ���  ��� . �$�+32  7#+$1&/-�2   #)$1�3  (�'+�+$1$��,  �3.  &"+$�61$�  (2004 0.) 
(�$1!$1#"$.8  �#0 .�"1$.$��,  ��-$!"+#  (�'+�+$1�+  �#.��$ �+  � .� . �#��"#/-�%  (�  �# -
!"�,-$$  +�$2, . 

�#7+�"�$   #)$1�3  (�'+�+$1$��,  !  !�71#��$2  &!.�+�%  1.,  (��+$1$��,  &'$���0�  
(��*$!!#  �  �	�  (�7+�.�.�  �" �3"8  !($*�#.8��!"8  «��'+�+$1$��$ » (�  (��)�./  (�10� -
"�+ �  �# #.#+��+  «�$2$.8�3%   #1#!"�  �  !$�"�)� #*�,  (�'+ ». �  (�$(�1#+#"$.8! &/  
1$,"$.8��!"8  (��+.$'$�3  +3!� � +#.�)�*���+#��3$  !($*�#.�!"3  �7  �#7�35  �#&'�35  
&'�$61$��% . �# �(.$��3%  (�'+$��� - #�"�0�#)�'$! �%  2#"$��#.  �  (��+�1�2#,  �#��"#  
(�$(�1#+#"$.,2�   #)$1�3  1#.�  +�72�6��!"8  ��0#��7�+#"8  (��   #)$1�$  «�#&'�� -
���#7�+#"$.8�3%  *$�"�  «��'+�+$1  �#0$!"#�# ». ��71#��3$  &!.�+�,  �  # "�+�#,  �#��"#  
(�$(�1#+#"$.8! �0�  !�!"#+#   #)$1�3  (�$1!"#+.,/"  �!��+&   #'$!"+$���%  (�10�"�+ �  
 #1��+ -(�'+�+$1�+ . �($�+3$  + �$!(&�.� $  �#'�&"  �#��"#"8  (�'+�+$13  !  +3!9$%  +#-
.�)� #*�$% , (�10�"�+.$��3$  �7   ��$��35  �#��1��!"$%  �#0$!"#�#  �#'��#,  !  2014 0�1#. 

�#&'�� -�!!.$1�+#"$.8! #,  �  ���#7�+#"$.8�#,  1$,"$.8��!"8  '.$��+  ����  (�.& -
'�.#  1#.8�$%9$$ �#7+�"�$  !  �#!9��$��$2  !)$�3  !�"�&1��'$!"+#   + �$61&�#��1��2  
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��-$!"+$  (�'+�+$1�+  (��� ) �  2$61&�#��1��2  !�/7$  �5�#�3  (����13  (���� ) ()� -
"� ___). 

 
/���-#����  

�#0$!"#�! �$  �"1$.$��$  ��-$!"+#  (�'+�+$1�+  ,+�.�!8  �1��2  �7  �!��+�35  !"�& -
"&�  !(�!��!"+&/-�5  �#7+�"�/  (�'+�+$1$��,  + �$!(&�.� $  �#0$!"#�  �$7#+�!�2�  �"  
0�!(�1!"+�+#+9�5  (�.�"�'$! �5  �#1!"��$ , +�$1��+9�5!,  + )&�1#2$�"#.8�&/  �#& &. 
�#  ��-$!"+$��#,  ��0#��7#*�,  $!"$!"+$���0�  (��)�., , ����  !(�!��!"+�+#.�  �#7+� -
"�/  )&�1#2$�"#.8�35  �  (�� .#1�35  �!!.$1�+#��% , ,+.,,!8  (��1�.6$��$2  �!!.$1�+# -
��%  +31#/-�5!,  &'$�35  � .� .�� &'#$+# , � .� .��!"3'$+# , 	 .� .�$�#!�2�+#  �  1� . �  
(�$19$!"+�+#+9�%  ($���1  ��0#��7#*��  �"1$.$��,  �3.�  (��+$1$�3   .#!!�'$! �$  �! -
!.$1�+#��,  (�  !�71#��/  &'$��,  �  7��#5  (����13 , 7# ��#  0���7��"#.8��%  �  +$�"� #.8 -
��%  7��#.8��!"� , �#7+�"�$  (�'+$���0�  (� ��+#   #  !#2�!"�,"$.8��0�  (����1��0�  ���# -
7�+#��,  (�!.&6�.�  �#&'��%  �#7�% !�71#��,  �#0$!"#�! �0�  �$0���#.8��0�  �"1$.$��,  
��-$!"+#  (�'+�+$1�+ . 

�  ($�+3% ($���1  +3(�.�$�3  ��0#��7#*����3$  �#��"3  (�  +�!!"#��+.$��/  # #1$-
2�'$! �5  &'�$61$��%  �#!)��2���+#��35  + 60-$ 0�13  + !+,7�  !  (�.�"�7#*�$%  �#&'�� -
�!!.$1�+#"$.8! �5  �#��" . ��0#��7#*����#,  �#��"#  (��+�1�.#!8  + �#&'�35  &'�$61$�� -
,5  �  &'$��35  7#+$1$��,5 !  �#7+�"�$2  ��+35  �#(�#+.$��%  (�  0$�0�#)�� , 2$.���#*�� , 
#0��5�2��  �  =��7��  (�'+ . �#6��%  �!��$���!"8/  ��0#��7#*����35  �#��"  ,+�.�!8  !�7 -
1#��$  #�#.�"�'$! �% , &'$��� -�(3"��%  �  = !($1�*�����%  �#7 + ��� #!(�%! �2  ��!"� -
"&"$ ����$!&�!�+  ���  ��� , �#0$!"#�! �2  �		�� , �#0$!"#�! �%  0�!!$.85�7# #1$2�� . 
�  ="�"  ($���1  �#7+�+#/"!,  �$61&�#��1�3$  !+,7�  (�  �#7�#��" $  (���.$2  ���8�3  !  
�(&!"3��+#��$2  �  2���"����0�+3$  �!!.$1�+#��,  (�  �#(�#+.$��/  «���1��$  (�'+��� -
�#7�+#��$ ». 

�!���  !.$1&$" �"2$"�"8  ���#7�+#"$.8�&/  1$,"$.8��!"8  '.$��+  ��-$!"+# , (�!+, -
-$��&/  �#  (�10�"�+ &  +3!� � +#.�)�*���+#��35  (�'+�+$1�+  &��+$�!�"$"! �0�  (�� -
)�., . ��!"�0�&"3$  �$7&.8"#"3 (� #73+#/" , '"�  �#0$!"#�! �$  �"1$.$��$  ��-$!"+#  (�' -
+�+$1�+ 7# 50 .$"  (�$+�#"�.�!8  +  �&(�&/  ��-$!"+$��&/  ��0#��7#*�/ , +��!,-&/  +$-
!�23%  + .#1  + �#7+�"��  # #1$2�'$! �5  &'�$61$��%  �  ��+35  !"�& "&�  + &'$��35  7#+$-
1$��,5 . �  �5  '�!.$  2�6��  & #7#"8 !�71#��$  �"1$.#  ���.�0��  (1972), ��� #!(�%! �0�  
��!"�"&"#  ����$!&�!�+  (1992) �   #)$1�3  (�'+�+$1$��,  �#0$!"#�! �2  0�!&1#�!"+$���2  
&��+$�!�"$"$  (2004 0.), � #7#+9�$  �$9#/-$$  +.�,��$  �#  �#7+�"��  $!"$!"+$��35  �#&  �  
(�10�"�+ $  +3!� � +#.�)�*���+#��35  !($*�#.�!"�+ . 

�  �#!"�,-$$  +�$2,  + �#0$!"#�! �2  �"1$.$���  ��-$!"+#  (�'+�+$1�+  �2 . � .� . �� -
 &'#$+# �#7+�+#/"!,  (�����"$"�3$  �#(�#+.$��,  !  �7&'$��$2  (�'+$���0�  (� ��+#  + &!-
.�+�,5  ��+35  )��2  �!(�.87�+#��,  �  ��"$�!�)� #*�%  #�"��(�0$��35  +�71$%!"+�%. 
�(��#,!8  �#  (�11$�6 &  *$�"�#.8��0�  !�+$"# , ��$7�1�&2#  �  # #1$2� #  �.$�#  �!$+�.� -
1�+�'#  �����+�.8! �0�  + �$0���$  (��+�1�"!,  ��.89#,  �#&'�� -��0#��7#*����#,  �#��"#  
(�  �#!9��$��/  !)$�3  �7&'$��,  (�'+$��35  �$!&�!�+  +!$% ��-$!"+$���!"8/  �$!(&�.� -
 � . �3  &+$�$�3  + "�2 , '"�  '.$�3  ��-$!"+#  �  �#&'�#,  ��-$!"+$���!"8  �$!(&�.� �  (�� -
.�6#"  !+��  &!�.�,  �  +�$!&"  1�!"�%�3%  + .#1  1.,  +3(�.�$��,  �$9$��% , (���,"35  VI 
!:$71�2  (�'+�+$1�+  ��!!��  + 0. �$"��7#+�1! $  + 2012 0�1&. 
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0&.��&/-#,!, , !  �$�#+��2$��32  �#!(�$1$.$��$2  !+�%!"+ �  =.$2$�"�+  (�"#��,  (�  0�#-
�&.�2$"��'$! �2  )�# *�,2  (�'+ .  

�  .�"$�#"&�$  �2$/"!,  1#��3$ , (�1"+$�61#/-�$  ���#"�2&/  1��#2� &  (�'+$� -
�35  (��*$!!�+ . �#  � .; . �/.��  [20] �"2$'#$" , '"�  + "$'$���  +$0$"#*�����0�  !$7��#  
�2$/"  2$!"�   �.$�#��,  + !��"��9$���  I �  II 1�!($�!�35  0�&((   �..��1�+  �  �#1 �..� -
�1�35  )�# *�% . �+,7#��  ="�  !  �72$�$��$2  +�  +�$2$��  +.#6��!"� , #=�#*��  �  � �!.� -
"$.8�� -+�!!"#��+�"$.8�35  &!.�+�% . ���#2� #  1�!($�!��0�  !�!"�,��,  (�'+  +373+#$" 
��"23  (�+39$��,  �  (���6$��,  1�!"&(��!"�  �#!"$��,2  (�"#"$.8�35  =.$2$�"�+ . �  2� -
��0�#)��  � .� . �$!$1��#  [3] (��+�1,"!,  1#��3$  �  +.�,���  2� �����.�0�'$! �5  (�� -
*$!!�+  �#  1��#2� &  2� ��!"�& "&�3  (�'+ . �� #7#�� , '"�  + #=����35  &!.�+�,5  1�! -
($�!��!"8  (�'+  (�+39#$"!, , # + #�#=����35 , �#(��"�+ , (���!5�1�"  $$ �$7 �$  !��6$��$ . 
����-$!"+�  2� ����0#��72�+  1$%!"+&$" + 1+&5 (��"�+�(�.�6�35  �#(�#+.$��,5 , '"�  
(��+�1�"    1��#2�'$! �2&  �#+��+$!�/  (��*$!!�+  !��"$7#  �  �#!(#1#  0.��� -
2$"#..��0#��'$! �5  &.8"�# - �  2� ��#0�$0#"�+ . � .? . ��.#��+! �%  [14] �"2$'#$" , '"�  + 
7#+�!�2�!"�  �"  5#�# "$�#  (�!"&(.$��,  ��0#��'$! �0�  �(#1# , 0�#�&.�2$"��'$! �0�  !� -
!"#+# (�'+  �  "�(#  +�1��0�  �$6�2#  )��2��&$"!,  1��#2�'$! �$  �#+��+$!�$  2$61& (�� -
1& "#2�  � �!.�"$.8��%  �  +�!!"#��+�"$.8��%  0&2�)� #*�� , 0�1��)�.8�32�  �  0�1�� -
)���32�  0&2&!�+32�  +$-$!"+#2� . �  �#��"#5  � .� . �5"3�*$+#  �  � .� . ��.��! �5  [2] 
& #73+#$"!,, '"�  (�  2$�$ &2$�89$��,  1�.�  .#��.8�35  0&2&!�+35 +$-$!"+  +�7�#!"#$"  
��$�"��!"8  0&2&!# 1�  1�!"�6$��,  1��#2�'$! �0�  �#+��+$!�,  2$61& (�!"&(.$��$2  �� -
+����#7�+#��35  0&2&!�+35 +$-$!"+  �  1$!"�& *�$%  0&2&!#. �  ="�2  !.&'#$  (�"$��  �  �� -
�#7�+#��$  0&2&!# +3�#+��+#/"!, , ���   (���.�6#$"!,     +#7�!"#*���#���2&  �#+�� -
+$!��2&  !�!"�,��/ .  

�#2��$0&.��&$2�!"8  �  &!"�%'�+�!"8  ���  �(�$1$.,$"!,  $$ +�&"�$���2�  7# ��# -
2� , # �2$��� , "$'$��$2  + �$% +7#�2�(��"�+�(�.�6�35  (��*$!!�+  #0�$0���+# -
��,B1�!($�0���+#��,  &.8"�# - �  2� ��#0�$0#"�+ , �2$/-�5  !+�% 6�7�$��3%  *� .  �  
(�$�2&-$!"+$���  !�!�$1�"�'$��35  +�  )�# *�,5  )�7�'$! �%  0.��3 . ���  ="�2  +7#�2� -
�"��9$��,  0�#�&.�2$"��'$! �5  )�# *�%  �$  2�6$"  �3"8  5#�"�'�32 , #, �#(��"�+ , 
1�.6��  �3"8  (�$1! #7&$232 , ".$. 2#"$2#"�'$! �  2�1$.��&$232 . 

�  !�!"�,���  1��#2�'$! �0�  �#+��+$!�,  (�.�1�!($�!��%  !�!"$23  ��1�+�1&#.8 -
�35  (�'+$��35  ���#7*�+  2�6��  !&1�"8  (�  (� #7#"$.,2 , 5#�# "$��7&/-�2  0&2&!��$  
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!�!"�,��$  + "$!��%  !+,7�  !  1�!($�!��!"8/  (�'+ . ��#.�7��&,  !�1$�6#��$  0&2&!# + (�' -
+$, �$��5�1�2�  &'�"3+#"8 , '"�  (�.&'$��3$  1#��3$  �$.87,  ��"$�(�$"���+#"8  �1��7�#' -
�� . �� -($�+35 , 7�#'$��$  «!�1$�6#��,  0&2&!# �#  100 0 (�'+3 » )&� *���#.8��  �(�$1$ -
.,$"!,  �  7#+�!�"  �"  !�1$�6#��,  0&2&!# +�  )�# *�,5  )�7�'$! �%  0.��3 . �� -+"��35 , + 
! �3"�2  +�1$, ="�"  (� #7#"$.8  �$!$"  ��)��2#*�/  �   �.�'$!"+$  )�7�'$! �%  0.��3  �  
!��"��9$���  + �$% �.#  �  (3.� , '"�  �  5#�# "$��7&$"  !�!"�,��$  1��#2�'$! �0�  �#+��+$ -
!�,  (�.�1�!($�!��%  !�!"$23  ��1�+�1&#.8��0�  (�'+$���0�  ���#7*# . � -"�$"8�5 , 7�#'$ -
��$  «!�1$�6#��,  0&2&!# �#  100 0 (�'+3 » �$!$"  ��)��2#*�/  ��  =))$ "$  2$5#��'$! �0�  
«�#7�#+.$��, »  ��*$�"�#*��  0&2&!# )�7�'$! �%  0.��3  �$70&2&!�+�% 2#!!�%  )�7�'$ -
! �0�  ($! # .  

	!(�.87�+#��$  0&2&!-0�#�&.�2$"��'$! �5  �"��9$��%  1.,  5#�# "$��!"� �  ���  
="�  !�+$�9$���  ��+3%  (�15�1    ��"$�(�$"#*��  1#��35  0�#�&.�2$"��'$! �0�  !�!"#+#  
(�'+ . ��#.�7  !"#"�'$! �0�  !�!"�,��,  1�!($�!��!"�  (�'+  (�(�!#"$.8�� - �.�'$!"+$��3%  
(�15�1 ) (�$1(�.#0#$"  (��!"&/   ��!"#"#*�/   �.�'$!"+#  + (�'+$  "$5 �.�  ��35  '#!"�*  
�#  2�2$�"  �!!.$1�+#��, . ���  !�#+�$���  �$7&.8"#"�+  0�#�&.�2$"��'$! �0�  #�#.�7#  
2��6$!"+#  (�'+$��35  ���#7*�+  �!!.$1�+#"$.8  !"#. �+#$"!,  + ="�2  !.&'#$  !  �(�$1$.$� -
��%  (���.$2�% : (��#6#$"  ($�$2$�'�+�!"8  �  �$(�$1! #7&$2�!"8  !�1$�6#��,  �1��5  �  
"$5 6$ 1�!($�!�35  '#!"�* . ���  ="�2  )��2��&$"!,  +3+�1 �  5#�"�'��!"� , �$(�$1+�1$� -
��!"�  �  �$2�1$.��&$2�!"�  1�!($�!��!"�  (�'+$���%  2#!!3 . ����*�(�#.8��  ��#,  2$"� -
1�.�0�,  �!(�.87&$"!,  (��  #�#.�7$  1�!($�!��!"�  !  "�' �  7�$��,  !�!"$2��0�  (�15�1# . 
�!��+��$  +��2#��$  (��  ="�2  # *$�"��&$"!,  �$  �#   �.�'$!"+$  + (�'+$  "$5 �.�  ��35  
'#!"�* , # �#  +3,+.$���  7# ���2$���!"$%  �  1��#2� �  �5  !��"��9$��% , �#  +3,+.$��$  
!"$($��  &!"�%'�+�!"�  �#+��+$!��0�  !�!"�,��,  ��� . �  ="�2  !.&'#$  �$��5�1�2�  �! -
(�.87�+#"8  ��3$  (� #7#"$.�  �  (#�#2$"�3 ,  �"��3$  5#�# "$��7&/"  )&� *���#.8�&/  
!�$1& (�'+$���%  !�!"$23 . 

��0���.  �  $����.  �������!���1  
��:$ "#2�  (�.$+35  �  .#���#"���35  �!!.$1�+#��%  ,+.,.�!8  (�'+3  ��!"�+! �%  

��.#!"�  �  �$!(&�.� �  �#�#�1��� -�#. #��, . �3���  ="�5  �$0����+  ��&!.�+.$�   #'$!" -
+$��32  !�!"#+�2  )�7�'$! �%  0.��3  (�'+ : + ��!"�+! �%  ��.#!"�  – �.�+#"32 , # + �#�#� -
1��� -�#. #���  – (3.$+#"32 . �#70�#��'$��,  (�'+  + �#9�5  �!!.$1�+#��,5  (�  1#���2&  
(��7�# &  !"��0�  ��,7#"$.8�� .  

��10�"�+ #  (�'+$��35  ���#7*�+    0�#�&.�2$"��'$! �2&  #�#.�7&  (��+�1�.#!8  !  
(���)�!)#"��%  ���#��" �%  �  (�!.$1&/-�2  �(�$1$.$��$2  (�  � .� . �#'��! �2& . �  ="�5  
6$ ���#7*#5  �(�$1$.,.�!8  !�1$�6#��$  0&2&!# (�  �/���&  + (�'+$  �  + )�7�'$! �%  0.� -
�$ . ;�# *�,  )�7�'$! �%  0.��3  �"���#.#!8  �7  "�0�  6$ *�.��1�# , +  �"���2  (��+�1�.!,  
0�#�&.�2$"��'$! �%  #�#.�7 . ��:$2  !&!($�7�� , + 7#+�!�2�!"�  �"  !�1$�6#��,  )�7�'$ -
! �%  0.��3 , !�!"#+.,.  �"  50 1�  150 2. . �&!($�7�,  (�2$-#.#!8  + )#�)���+3$  '#9 �  �  
+3(#��+#.#!8  �#  +�1,��%  �#�$ . �  �!"#" $  )�7�'$! �%  0.��3  �(�$1$.,.�!8  !�1$�6#��$  
0&2&!#. 

�#!!2#"��+#,  (&�.� #*��  (�  1#���%  (���.$2$  2�6��  �"2$"�"8 , '"�  0�#�&.�2$" -
��'$! �%  !�!"#+  �  !�1$�6#��$  0&2&!# + (�'+#5  ��!&61#/"!,   #  !�(�,6$�� , "#  �   ��� -
!��.$���  1�&0 �"  1�&0# [10, 15, 16, 22 �  1� .]. �1�# � , + ="�5  �#��"#5  �$  &'�"3+#/"!,  
2$�,/-�$!,  �"��9$��,  2#!!  )�7�'$! �0�  ($! #  �  )�7�'$! �%  0.��3 , !  �1��%  !"����3 , 
�  �.�!"�%  �  (3.$+#"�%  !�!"#+.,/-$%  + )�7�'$! �%  0.��$  - !  1�&0�%. �  "�  +�$2,   #  
 �.�'$!"+$��3%  �   #'$!"+$��3%  !�!"#+  0&2&!# �.�!"�%  �  (3.$+#"�%  )�# *�%  �#7.�'$�  
�  !�1$�6#��$  �5  1��#2�'��  +�  +�$2$�� . >"�  !�71#$" &!.�+�,  +#�8���+#��,  !�1$�6#��,  
�  !�!"#+#  0&2&!# 1#6$ + (�$1$.#5  �.�7 �5  �#7��+�1��!"$%  �1��5  �  "$5 6$ (�'+ . ��="� -
2& �$��5�1�2#  2$"�1� # , (�7+�.,/-#,  �!&-$!"+.,"8  "�'�3%  2���"����0  �72$�$��,  
�"��9$��%  �.#  �  (3.�  + )�7�'$! �%  0.��$  (($�+3% +$ "�� ) !�(�,6$���  !  �72$�$��$2  
�"��9$��%  2#!!  )�7�'$! �%  0.��3  �  )�7�'$! �0�  ($! #  (+"���%  +$ "�� ). >"�  1+# +$ -
"��#  2��0�2$���  9 #.��&/"!,  (�  !�1$�6#��/  + (�'+$  )�7�'$! �%  0.��3  �  (�  1�.$  + 
)�7�'$! �%  0.��$  �.�!"�%  )�# *��  �"  100 1�  1%. ��!"��$��3$  "# �2  ���#7�2  9 #.3  
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,+.,/"!,  "�61$!"+$��32�  1�&0 1�&0& �  (�$1!"#+.,/"  !���%  &�3+#/-&/  0$�2$"��'$ -
! &/  (��0�$!!�/ . �7#�2��$  ($�$!$'$��$  7�#'$��%  1+&5 +$ "���+  ���#7&/"  *�)��+&/  
2�1$.8  1�!($�!��!"�  (�'+  – 0�#�&.�2$"��'$! &/   +#1�#"�&/  2#"��*&  54-0�  (��,1 #  . 
	�1�+�1&#.8�3%  (�'+$��3%  ���#7$*  (�  !+��2  0�#�&.�2$"��'$! �2  (#�#2$"�#2  (�(# -
1#$" + !"��0�  �(�$1$.$��&/  ,'$% & 2#"��*3 ,  �"��#,  �2$$"  !+�/   ���1��#"&  – ��2$�  
!"�� �  (i) �  !"�.�*#  (j). >"�  (�7+�.,$"  �1$�"�)�*���+#"8  (�'+$��3%  ���#7$*  (ij ) !�$1�  
2��6$!"+#  (�1���35 , (�$1+#��"$.8��  !0�&((���+#��35  (�  (�1"�(#2  (�'+  �  0$�$"�'$ -
! �2  0���7��"#2 . ��1�����$  ���!��+#��$  (�!"��$��,  2#"��*3  �7.�6$��  + �#��"#5  
[11] �  [12]. 

�# ���2$���!"8  �72$�$��,  7�#'$��%  �.#  )�7�'$! �%  0.��3  (�  !"�� #2 , !"�.�*#2  
�  1�#0��#.,2  0�#�&.�2$"��'$! �%  2#"��*3  �(�!3+#$"!,  !.$1&/-�2  &�#+�$��$2  [11]: 

)1()1(
11

-- ´´= ji
ij qqaa                                                                                        (1) 

01$:    ija – 7�#'$��$  �.#  + ,'$% $  2#"��*3 ; 

          10011 =a   – ($�+3% '.$�  �,1#  0$�2$"��'$! �%  (��0�$!!��  (100 0 (�'+3 , + 
 �"���%  !�1$�6#��$  )�7�'$! �%  0.��3  2�6$"  1�!"�0�&"8  100 0 �  ��#  �&1$" �#!3-$�#  

�.�2  1�  100 0);   q -  7�#2$�#"$.8  (��0�$!!�� ,  �#+�3% 917,0
2

1
8

= ; 54.....3,2,1=i ;  

54,......3,2,1=j . 
�3.$+#"#,  !�!"#+.,/-#,  )�7�'$! �%  0.��3  �#  0�#�&.�2$"��'$! �%  2#"��*$  

�(�!3+#$"!,  !.$1&/-�2  ���#7�2 : 
( )11

11 1 -- -= ji
ij qqab                                                                                           (2) 

01$ ijb - 7�#'$��$  (3.$+#"�%  )�# *��  )�7�'$! �%  0.��3 , # �!"#.8�3$  ���7�#'$��,  

–  #  + +3�#6$���  (1). 
�.,  �!!.$1�+#��,  ���  �  2#"$2#"�'$! �0�  2�1$.���+#��,  +7#�2�!+,7�  1�!($�! -

��!"�  �  0&2&!��!"�  (�'+  �3.�  �!(�.87�+#�3  !.$1&/-�$  ���7�#'$��,  �  7#+�!�2�!"� : 
2 - !&22# '#!"�*  (�'+3  �#72$��2  ��.$$  0,01 22 , % ()�7�'$! �%  ($!� ). ��(&! # -

$2, '"�  ="�  �$70&2&!�+#, 2#!!# , !�!"�,-#,  �#  75-100% �7   +#�*# .  
z - !&22# '#!"�*  (�'+3  �#72$��2  2$�$$ 0,01 22 , % ()�7�'$! #,  0.��# ). >"# )�# -

*�,  + ./'#$"  0�1��)�.8�3$  �  0�1��)���3$   �..��1�3$  �  �#1 �..��1�3$  &.8"�# - �  
2� ��#0�$0#"3 . �  �$% !�!�$1�"�'$��  85-100% 0&2&!# �  0.���!"35  2��$�#.�+ . �#   #  
2+z=100%, "�  �"��9$��$  )�7�'$! �%  0.��3  �  )�7�'$! �0�  ($! #    ��"��.��&$"!,    � -
=))�*�$�"�2  k1=100/z=1+ 2/z. 

30  - )# "�'$! �$  !�1$�6#��$  + (�'+$���2  ���#7*$  '#!"�*  �#72$��2  2$�$$ 0,001 
22 , % (�. ). 

3dt - �#7�+�$  (1$"$�2��#�"��$ ) �#!'$"��$  !�1$�6#��$  �.#  + 1#���2  ���#7*$  (�' -
+3-  3dt=0,01z2. ���  �(�$1$.,$"!,  �7  �"��9$��,  k1/k2=(100/z) : (z/3dt) = 1 �  5#�# "$��7& -
$" !�!"�,��$  «�1$#.8��0� » 1��#2�'$! �0�  �#+��+$!�,  ��� , +3!"&(#,  +  #'$!"+$  ="#-
.��#  !�#+�$��, , !   �"��32  !��"��!�"!,  )# "�'$! �$  !�1$�6#��$  �.�!"�%  )�# *��  
(�'+3 . 

40  - )# "�'$! �$  !�1$�6#��$  '#!"�*  �#72$��2  0,001-0,01 22  +�  )�# *��  )�7�'$ -
! �%  0.��3  (�'+3 , % ((3.8 ). 

4dt - �#7�+�$  �#!'$"��$  !�1$�6#��$  )�# *��  (3.� , % - 4dt=0,01×2×z �.�  4dt= z - 3dt. 
K3= 30 /3dt -  ��!"#�"#  1��#2�'$! �0�  �#+��+$!�,  ���  (��  �.�+#"�%  )�7�'$! �%  

0.��$  (30>40 ). ��6$"  �2$"8  7�#'$��,  K>1,0 ()�7�'$! #,  0.��#  �#!3-$��#  �.�2 ), 
K<1,0 ()�7�'$! #,  0.��#  �$�#!3-$��#  �.�2 ) �.�  KC1,0 («�1$#.8��$ » 1��#2�'$! �$  
�#+��+$!�$  ��� , 01$ 30= 3dt).  

K4= 40 /3dt -  ��!"#�"#  1��#2�'$! �0�  �#+��+$!�,  ���  (��  (3.$+#"�%  )�7�'$! �%  
0.��$  (40>3dt). ��6$"  (����2#"8  "# �$  6$ 7�#'$��, ,  #  �  K3. 

k2 -  �=))�*�$�" , �(�!3+#/-�%  1��#2� &  �.�+#"�%  �  (3.$+#"�%  !�!"#+.,/-�5  
)�7�'$! �%  0.��3 . � . . 30+40=z, "�  k2=z/30=1+ 40 /30 . 
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��1$�6#��$  )�7�'$! �%  0.��3  + (�'+#5  $!"8 +$.�'��#  ($�$2$��#, , (�="�2&  1.,  
!�(�!"#+�2�!"�  �$7&.8"#"�+ #�#.�7#  ���  (��2$2   #61�$  7�#'$��$  z 7# 100%. �  ="�2  
!.&'#$  !�1$�6#��$  �.#  �  (3.�  �*$��+#$"!,  �#  100 0 )�7�'$! �%  0.��3 . �#��3%  (� #7# -
"$.8 ,+.,$"!,  !"$($�8/  �#!3-$���!"�  )�7�'$! �%  0.��3  �.�2  (V3=10030 /z, (��  30>40) 
�.�  (3.8/  (V4=10040 /z, (��  30  < 40) �  2�6$"  �72$�,"8  !+��  7�#'$��,  �"  50 1�  100%. 

y - !�1$�6#��$  0&2&!# �#  100 0 (�'+3 , %. 
x - !�1$�6#��$  0&2&!# �#  100 0 )�7�'$! �%  0.��3 , (�.&'$��3$  (��  �$(�!�$1!" -

+$���2  .#���#"����2  #�#.�7$ , % . 
x�  - !�1$�6#��$  0&2&!# �#  100 0 )�7�'$! �%  0.��3 , (�.&'$��3$  �#!'$"�32  (&"$2: 

x� =yK, (��  K>1,0 �.�  x� =y/K, (��  K<1,0.  
x1, x2, x3 - !�1$�6#��$  0&2&!# +�  )�# *�,5 , !��"+$"!"+$��� , �.# , 2$. �%  �  !�$1�$% 

(3.� .  
x�� =(x1+x2+x3)/3 - !�$1�$$  #��)2$"�'$! �$  !�1$�6#��,  0&2&!# �#  100 0 )�7�'$ -

! �%  0.��3 . 
W=100x/z - !"$($�8  �#!3-$���!"�  )�7�'$! �%  0.��3  0&2&!�2, %.  
�.,  &1��!"+#  !�!"$2#"�7#*��  �  �#�6���+#��,  1#��35  �3.#  �#7�#��"#�#  !�!"$2#  

 .#!!�)� #*��  �  1�#0��!"� �  ��1�+�1&#.8�35  (�'+$��35  ���#7*�+  (�  (#�#2$"�#2  
��� . �#  +�1��  �7  ��!&� #  1, �"  0.���!"35    ($!'#�32  (�'+#2  +31$.,/"!,   .#!!3  (�  
!�1$�6#��/  )�7�'$! �%  0.��3 ,  �"��3$ , + !+�/  �'$�$18 , (�1�#71$.,/"!,  �#  0�&((3  
(�.�+#"3$  �  (3.$+#"3$ ) �  (�10�&((3  (�#!3-$��3$  �.�  �$�#!3-$��3$  �.�2  �.�  (3 -
.8/ ). ��10�&((3  (#, � , +, 0) 5#�# "$��7&/"!,  !"$($�8/  �#!3-$���!"�  �5  �.�2  �.�  (3 -
.8/  (V) �  7�#'$��,2�  K>1,0 �.�  K<1. 

 
 

��! . 1. �.#!!�)� #*�,  ��1�+�1&#.8�35  (�'+$��35  ���#7*�+  (�  (#�#2$"�#2  (�.�1�!($�!��%  
!�!"$23  (�'+  (1.,  +$�5�$0�  (�'+$���0�  0���7��"# ) 

 
��!"�,��$  «�1$#.8��0� » 1��#2�'$! �0�  �#+��+$!�,  (K=1,0) ,+.,$"!,  �!��+�(�.# -

0#/-�2  (��,"�$2 , "#   #  ���  �0�#$"  +$1&-&/  ��.8  (��  #�#.�7$  (�.�1�!($�!��%  !�! -
"$23  (�'+ , (�7+�.,,  �$9�"8  (���.$23  &��)� #*�� , !"#�1#�"�7#*��  �  �1$�"�)� #*��  
 #61�0�  ��1�+�1&#.8��0�  (�'+$���0�  ���#7*# . 	2$���  + !�!"�,���  «�1$#.8��0� » 1� -
�#2�'$! �0�  �#+��+$!�,  !�!"#+.,/-�$  =.$2$�"3  !�!"$23  �#5�1,"!,  1�&0 !  1�&0�2  + 
1$"$�2�����+#��35  �"��9$��,5 , '"�  (�7+�.,$"  (�$1! #7#"8  �5  !�1$�6#��$  �  +7#�2� -
!+,7� . ���'$2 , �7  "�$5  "�(�+  !�!"�,��%  �#+��+$!�,  ��� , +!"�$'#/-�5!,  + (�'+#5  (!� -
�"+$"!"+&/"  K=1,0, K>1,0 �  K<1,0), "�'��2&  2#"$2#"�'$! �2&  �(�!#��/  �  2�1$.��� -
+#��/  (�11#$"!,  "�.8 �  !�!"�,��$  !�!"$23  (��  K=1,0. �.,  ./��0�  (�'+$���0�  ���#7*#  
2�6��  !�71#"8 *�)��+&/  2�1$.8  $0� 1�!($�!��!"�  1.,  !�!"�,��,  «�1$#.8��0� » 1��# -
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2�'$! �0�  �#+��+$!�, . ��#,  !�1$�6#��$  )�7�'$! �%  0.��3  + (�'+$ , 2�6��  �#!!'�"#"8  
!�1$�6#��$  3dt, 4dt �  2 (�!�$1!"+�2  )��2#.�7�+#��35  �"��9$��%  =.$2$�"�+  !�!"$23 . 
�# , 1.,  !.&'#, ,  �01#  + )�7�'$! �%  0.��$  !�1$�6#��$  )�# *�%  �.#  ��.89$  '$2  (3.� , 
!(�#+$1.�+�  +3�#6$��$  (3): 

0,1///100/ 2
21 ==== zVzkk dt0dt aaaa , (��  30>40     (3) 

�!.�  + )�7�'$! �%  0.��$  (3.$+#"#,  !�!"#+.,/-#,  (�$��.#1#$"  �#1  2#!!�%  �.# , 
"�01# (�#+�2�'��  +3�#6$��$  (4): 

0,1///100/ 2
21 ==== zVzkk dtôdt babb , (��  30<40     (4) 

�#7�+�$  7�#'$��$  �.#  + (�'+$���2  ���#7*$  (3dt) ,+.,$"!,  2#"$2#"�'$! �%  2�1$ -
.8/  �  �!(�.87&$"!,  �#2�  +  #'$!"+$  ="#.��#  !�#+�$��, . ��  �(�$1$.$��/ , ="#.��  
()�#�* . – etalon) – ���#7$* , 2$��.� , �1$#.8�3%  �.�  &!"#��+.$��3%  "�(  '$0� -.��� ; "�' -
��  �#!!'�"#��#,  2$�# '$0� -.��� , (���,"#,  +  #'$!"+$  ���#7*#  [4]. 3dt –"�'��  �#!!'�"#� -
�#,  2$�# �.�!"�%  )�# *�� ,  �"��#,  ,+.,$"!,  (�!"�,���%  �  !"#"�!"�'$! �  �#���.$$  +$-
��,"��%  +$.�'���%  1.,   #61�0�   �� �$"��0�  7�#'$��,  )�7�'$! �%  0.��3 . 

��$1.#0#$2#,  2�1$.8  1�!($�!��!"�  (�'+$��35  ���#7*�+  �3.#  (��"$!"���+#�#  
(��  �!!.$1�+#���  0&2&!-0�#�&.�2$"��'$! �5  �"��9$��% . 


�2%�*���.  �  �'  ���%3�����  
��#.�7  (&�.� #*�% , !+,7#��35  !  (���.$2�%  �*$� �  +7#�2�!+,7�  1�!($�!��!"�  �  

0&2&!��!"�  (�'+ , (� #7#. , '"�  + ��.89��!"+$  !.&'#$+  ���#�&6�+#$"!,  +3!� #,  !"$($�8  
!��1!"+#  2$61& !�1$�6#��$2  0&2&!# �   �.�'$!"+�2  )�7�'$! �%  0.��3  + (�'+#5 . �  �# -
��"$  � .� . ��7��#  [9] (��+�1�"!,  &�#+�$��$  �$0�$!!��  (y=0,5+0,55x), +3�#6#/-$$  
!+,78 2$61& !�1$�6#��$2  0&2&!# (y) �  !�1$�6#��$2  )�7�'$! �%  0.��3  (x) + (#5�"��2  
0���7��"$  (�'+ . �"$($�8  !�.�6$��,  1#��35 , �#!!'�"#��35  !  �!(�.87�+#��$2  ="�0�  
&�#+�$��, , �  )# "�'$! �5  7�#'$��%  !�1$�6#��,  0&2&!# �$  (�$+39#$"  75-78%. �1�# �  
="�  +3�#6$��$  �$   ���$ "��  + !.&'#$  !�1$�6#��,  )�7�'$! �%  0.��3  + (�'+#5  2$�$$ 40-
45%, # "#  6$ 1.,  0�1��2��)�35  �  7#!�.$��35  (�'+ . 

�  *$.,5  �*$� �  (�'+$���0�  (.�1���1�,  + �$�2#���  (�$1.#0#.�!8  ++$!"�  $1��3%  
 �=))�*�$�"  0,07,  �"��3%  5#�# "$��7&$"  2���2#.8��$  !�1$�6#��$  ��$�"��0�  0&2&!# 
+ (�'+$  �  (�$1!"#+.,$"  !���%  �"��9$��$  !�1$�6#��,  0&2&!#   !�1$�6#��/  '#!"�*  �#7-
2$��2  2$�$$ 0,006 22 . ��  2�$��/  � .� . �8, ���+�%  [7] ="�"  (� #7#"$.8  �$  +3�#6#$"  
��-$0�  (���*�(#  !+,7� , "#   #  $0� 7�#'$��,  2$�,/"!,  + 9��� �5  (�$1$.#5  (�  �#7�� -
+�1��!",2  (�'+ . �7#2$�  #+"���2  (�$1.#0#$"!,  �!(�.87�+#"8   �=))�*�$�" , �#!!'�"#� -
�3% �7  �"��9$��,  !�1$�6#��,  0&2&!# + (�'+$    !�1$�6#��/  + �$% )�7�'$! �%  0.��3 . 
�1�# �  �  ="�"  (� #7#"$.8  �$  ,+.,$"!,   ���$ "�32 . ���  �1��2  �  "�2  6$ !�1$�6#���  
)�7�'$! �%  0.��3  + ./��2  (�1"�($  (�'+  �#�./1#$"!,  7�#'�"$.8��$  +#�8���+#��$  + 
�$% �.�+#"�%  �  (3.$+#"�%  !�!"#+.,/-�5 , '"�  � #73+#$" !&-$!"+$���$  +.�,��$  �#  !� -
1$�6#��$  �   #'$!"+$��3%  !�!"#+  0&2&!#. �  !.&'#$  $!.�  (�'+$��3$  ���#7*3  �2$/"  �1�&  
�  "& 6$  ��!"#�"&  1��#2�'$! �0�  �#+��+$!�, , �#+�&/  $1���*$ , �!(�.87�+#��$  (�$1.# -
0#$2�0�  �=))�*�$�"#  (�#+�2�'�� . ��  1#6$ + (�$1$.#5  �1��0�  (�'+$���0�  (��)�.,  
�#�./1#$"!,  �#7.�'�$  !�!"�,��%  1��#2�'$! �0�  �#+��+$!�,  (�  0$�$"�'$! �2  0���7�� -
"#2. >"�  & #73+#$" �#  �$��5�1�2�!"8  (��! #  ��+35  2$"�1�+  �*$� �  +7#�2�!+,7�  0&2&-
!# �  1�!($�!��!"�  (�'+   #  $1���%  )&� *���#.8��%  !�$13 . 

���  �!!.$1�+#���  0&2&!-0�#�&.�2$"��'$! �5  �"��9$��%  ���  ��)��2#*�/  �$ -
��5�1�2�  &!.�+��  �#71$.,"8  �#  1+# �.� # : ($�+3% 5#�# "$��7&$"  1�!($�!��!"8  (�'+$� -
�35  ���#7*�+ , +"���%  – �5  0&2&!���+#���!"8 . �  (�$1$.#5  ($�+�0�  �.� #  (�$1!"#+.,/" -
!,  )# "�'$! �%  0�#�&.�2$"��'$! �%  !�!"#+  (�'+$��35  ���#7*�+  (z, 30 , 40 ), �#7�+3$  
(="#.���3$ ) 7�#'$��,  �.#  (3dt), !"$($�8  �#!3-$���!"�  )�7�'$! �%  0.��3  �.�2  �.�  (3 -
.8/  ((�  (�$��.#1#/-$%  )�# *�� ) (V), # "# 6$   ��!"#�"3  1��#2�'$! �0�  �#+��+$!�,  
(K). �$�2��  « ��!"#�"# » ++$1$� + !+,7�  !  "$2, '"�  1#��3%  (� #7#"$.8  !�!"�,��,  !�!"$ -
23  +!$01# 7#+�!�"  �"  �#7�+�0�  7�#'$��,  �.#  (3dt=0,01×z2),  �"���$  1.,  1#���%  )�7�'$ -
! �%  0.��3  $!"8 +$.�'��#  (�!"�,��#, .  
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��  +"���2  �.� $  1#$"!,  5#�# "$��!"� #  (�'+$��35  ���#7*�+  (�  1+&2 (� #7#"$.,2  
– !�1$�6#��/  0&2&!# (�'+3  + *$.�2  (y) �  !�1$�6#��/  0&2&!# + )�7�'$! �%  0.��$  (x, 
x� , x�� ). �#2$"�2 , '"�  + ��.$$  �#���5  �!!.$1�+#��,5  (� #7#"$./  «!�1$�6#��$  0&2&!# + 
)�7�'$! �%  0.��$ » +��2#��,  &1$.,.�!8  2#.� , + "�  +�$2,   #  �2$���  + ="�% )�# *��  
 ��*$�"���&$"!,  ��.89#,  $0� '#!"8  (85-100%). 

�&2&!���+#���!"8  )�# *�%  )�7�'$! �%  0.��3  (�$1�(�$1$.,$"  +$.�'��&  (� #7# -
"$.,  «!�1$�6#��$  0&2&!# �#  100 0 (�'+3 ». ��!.$1��%  (� #7#"$.8  $!"8 �$  '"�  ���$ ,  #  
!�1$�6#��$  0&2&!# + )�7�'$! �%  0.��$ , 2$5#��'$! �  �#7�#+.$��#,  2#!!�% ,  �"��#,  2#-
.�  �.�  +�+!$ �$  !�1$�6�"  0&2&!#, ".$. )�7�'$! �2  ($! �2 . �  1#���2  !.&'#$  �0�#$"  ��.8  
�$  "�.8 �   �.�'$!"+�  )�7�'$! �0�  ($! # , ��  �  �"��9$��$  �.#  �  (3.�  + )�7�'$! �%  
0.��$ . 	7�3"�  �.#  �  (3.�  + )�7�'$! �%  0.��$ , (�  �"��9$��/    �#7�+�2&  7�#'$��/  
�.# , &!�.�+#$"  �#7�#+.,/-�%  =))$ " . �  ="�2  !.&'#$  !�1$�6#��$  0&2&!# + )�7�'$! �%  
0.��$  �#2��0�  (�$+39#/"  $0� !�1$�6#��$  + (�'+$  , #  ��!"#�"3  1��#2�'$! �0�  �#+�� -
+$!�,  �2$/"  �#���.89�$  7�#'$��, . �#7�#+.,/-�%  =))$ "  )�7�'$! �0�  ($! #  (�# "� -
'$! �  0#!�"!,  (��  7�#'$���  KC1,0. �  ="�2  !.&'#$  xCy. 

� .� . �5"3�*$+32  �  � .� . ��.��! �5  [2] &!"#��+.$�� , '"�  0.&���#  0&2�)� #*��  
0&2&!# (� 0 :� ) ) + �#7��+�1��!",5  .$!�35  �  .$!�!"$(�35  (�'+  �(�$1$.,$"!,  �"��9$�� -
$2 + ��5  )�# *�%  )�7�'$! �%  0.��3  �  )�7�'$! �0�  ($! #  �  2#.�  7#+�!�"  �"   �!.�"�� -
!"� , -$.�'��!"� ,  #����#"��!"� , !�.��*$+#"�!"�  �  5#�# "$�#  �#!"�"$.8��!"� . ;&.8 -
+#"��!"8  �  .#��.8��!"8  0&2&!# +!$01# �#�#!"#$"  (�  2$�$ &2$�89$��,  + (�'+$  '#!"�*  
�#72$��2  2$�$$ 0,01 22 . �"  .$0 �0.���!"35  1�  !�$1�$ - �  .$0 �!&0.���!"35  �#7��+�1 -
��!"$%  (�'+  �#�./1#$"!,  ,!��  +3�#6$��3%  5#�# "$�  �72$�$��,  +!$5 (#�#2$"��+  1�! -
($�!��!"�  �  0&2&!��!"�  ("#�. . 1). ��  2$�$ �72$�$��,  1�!($�!��!"�  (�'+  !"$($�8  �# -
!3-$���!"�  )�7�'$! �%  0.��3  �.�2  2$�,$"!,  �"  51,0 1�  70,0%. ���  !�1$�6#���  )� -
7�'$! �%  0.��3  �.�7 �2    25,0% 7�#'$��$   ��!"#�"  �#+��+$!�,  ���  1�!"�0#$"  !+�$0�  
2# !�2&2#  (2,0-2,06). �1$!8  6$ �"2$'#/"!,  2# !�2#.8�3$  7�#'$��,  0&2&!���+#���!"�  
)�7�'$! �%  0.��3  �  !"$($��  �#!3-$���!"�  $$ 0&2&!�2, "�01#  #  + ($!'#�35  (�'+#5  
="�  (� #7#"$.�  + �$! �.8 �  �#7 2$�89$ . �  0.���!"35  �#7��+�1��!",5  (�'+  �#�#!"#$"  
1�.,  ��$�"��0� , # + ($!'#�35  – .#��.8��0�  0&2&!#. �  !�$1�$ - �  .$0 �!&0.���!"35  (�' -
+#5 1�.,  ="�5  )��2  0&2&!# �  !�1$�6#��$  �.#  �  (3.�  + )�7�'$! �%  0.��$  (���.�7� -
"$.8��  �#+�3 . >"�  ��&!.#+.�+#$"  ��.$$  +3!� �$  =))$ "�+��$  (.�1���1�$  !�$1�$ - �  
.$0 �!&0.���!"35  (�'+ .  

�#  +�1��  �7  "#�.�*3  1, (#�#2$"�3  1�!($�!��!"�  �  0&2&!��!"�  ���  �2$/"  �� -
-&/  )&� *���#.8�&/  !�$1&. �#(��2$� , 0.&���#  0&2�)� #*��  0&2&!# "$!�$%9�2  �� -
�#7�2  !+,7#�#  !�  7�#'$��,2�   ��!"#�"  1��#2�'$! �0�  �#+��+$!�,  ���#"��%  7#+�!�2� -
!"8/ : (��  KC1,0, 7�#'$��,  � 0 :� )  !"�$2,"!,    2,0 , # (��  KC 2,0 -   1,0.  

�.,  (�1"+$�61$��,  +3,+.$��35  7# ���2$���!"$%  �  ��.$$  9��� �0�  ����-$��,  
�3.�  �!(�.87�+#�3   #  .�"$�#"&��3$  1#��3$ , "#  �  1#��3$  �#9�5  �!!.$1�+#��% , (� -
!+,-$��3$  1�))$�$�*�#*��  0&2&!# (�  )�# *�,2  )�7�'$! �%  0.��3  (�'+3  – �.& , 2$. -
 �% �  !�$1�$% (3.� . �$7&.8"#"3  (�$1!"#+.$�3  + "#�.�*$  2. ���  + ./'#/"  �$7&.8"#"3 
�$(�!�$1!"+$���0�  #�#.�"�'$! �0�  �(�$1$.$��,  !�1$�6#��,  0&2&!# +�  )�# *�,5  �.# , 
2$. �%  �  !�$1�$% (3.�  )�7�'$! �%  0.��3  (x1, x2 �  x3 !��"+$"!"+$��� ). 

�$7&.8"��&/-�2�  (#�#2$"�#2�  1�!($�!��!"�  �  0&2&!��!"�  ���  ,+.,/"!,  7�#-
'$��,   ��!"#�"  1��#2�'$! �0�  �#+��+$!�,  (�'+$��35  ���#7*�+  (K), # "# 6$  !�1$�6# -
��$  0&2&!# + (�'+$  (y), !�1$�6#��$  0&2&!# + )�7�'$! �%  0.��$  #�#.�"�'$! �$  (x1, x2, x3, 
x�� , x) �  �#!'$"��$  (x� ). �#��3$  "#�.�*3  2, # "# 6$  "#�.�*3  3, +  �"���%  (�$1!"#+.$�3  
�#9�  #�#.�"�'$! �$  �  �#!'$"�3$  �$7&.8"#"3, �#�6���+#�3  + !��"+$"!"+��  !   .#!!�)� -
 #*�$% �  1�#0��!"� �%  ��1�+�1&#.8�35  (�'+$��35  ���#7*�+  (�  (#�#2$"�#2  ���  
(��! .1).��#.�7��&,  1#��3$  "#�.�*  2 �  3 (�  +$.�'��$  7�#'$��%  �  �  y, 2�6��  �"2$"�"8 , 
'"�   ��!"#�"#2  1��#2�'$! �0�   �#+��+$!�,  ���    (��!&-$  1+&$1���$  0$�$"�'$! �$  
!+�%!"+� : !  �1��%  !"����3  ���  &�� #.8�3  (��1�+�1&#.8��  �$(�+"���23 ), # !  1�&0�% – 
&��+$�!#.8�3  (2#"��'�#,  (�+"��,$2�!"8 ). ��� #.8��!"8  !�!"��"  + "�2 , '"�   #613% 
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(�'+$��3%  ���#7$*  �2$$"  !+�$  ��1�+�1&#.8��$  &�� #.8��$  7�#'$��$   ��!"#�"3  1��# -
2�'$! �0�  �#+��+$!�, ,  �"��&/  2�6��  !'�"#"8  0$�$"�'$! �2   �1�2  1�!($�!��!"�  (�' -
+$���0�  ���#7*#  �  (�   �"���2&  $0� 2�6��  �#!(�7�#"8  !�$1�  �$! ��$'��0�  2��6$!"+#  
(�'+$��35  ���#7*�+ . �#�$$  �#2�  &6$ �"2$'#.�!8  [12, 21], '"�  �$#.�7#*�,  !+�%!"+# 
&�� #.8��!"�   ��!"#�"  1��#2�'$! �0�  �#+��+$!�,  !+�1�"!,    "�2& , '"��3  (��+$!"�    
$1���2&  2#!9"#�&  (� #7#"$.�  «!�1$�6#��$  0&2&!# �#  100 0 (�'+3 »,  �"��3$  �$!�#+ -
��23  �7 -7# �#7.�'�,   ��!"#�"  1��#2�'$! �0�  �#+��+$!�,  ��1�+�1&#.8�35  (�'+$��35  
���#7*�+ . �2��6�+  ((��  K>1,0) �.�  �#71$.�+  ((��  K<1) (� #7#"$.8  «!�1$�6#��$  0&2&-
!# �#  100 0 (�'+3 » �#   ��!"#�"3  �#+��+$!�, . (�.&'#$2  �#!'$"�3$  7�#'$��,  x�  (!"�.�*3  
14 �  11 "#�.�*  2 �  3 !��"+$"!"+$��� ). 

�#�.�*#  1 
�#+�!�2�!"8  !�1$�6#��,  �  !�!"#+#  0&2&!# �#7��+�1��!"$%  (�'+  �"  !�!"�,��,  1��#2�'$! �0�  

�#+��+$!�,  (�.�1�!($�!��%  !�!"$23  (�'+$��35  ���#7*�+  
 

 
 

>"�  (#�#2$"�3  0&2&!�+�0�  !�!"�,��,  «�'�-$�3 » "$($�8  �"  ��1�+�1&#.8�35  ($�$2$� -
�35  +$.�'�� ,  �"��3$  +!$01# �2$/"  2$!"� , $!.�  �$'8  �1$"  �  «!�1$�6#���  0&2&!# �#  100 
0 (�'+3 ». ��.&'$��3$  "# �2  ���#7�2  �#)�����+#��3$  7�#'$��,  0&2&!# (�'+$��35  �� -
�#7*�+  #�!�./"��  !�(�!"#+�23  1�&0 !  1�&0�2 , "#   #  (��+$1$�3    ��-$2&  7�#2$�#"$ -
./ ,   $1���2&  «�1$#.8��2& » !�!"�,��/  1��#2�'$! �0�  �#+��+$!�,  (��  K=1,0. 

��7�� #/-�$  +(�.�$  .�0�'�3$  +�(��!3  �  0$�$"�'$! �2  !23!.$  (�.&'$��35  �#! -
'$"�35   ��*$�"�#*�%  0&2&!# + )�7�'$! �%  0.��$  �  +���-$  �  (����1$   ��!"#�"  1��#2� -
'$! �0�  �#+��+$!�,  �$  +(�.�$  �$9$�3  + �#!"�,-$$  +�$2, . �1�# � , #�#.�7��&,  1#��3$  
"#�.�*  1, 2 �  3, 2�6��  &+�1$"8, '"�  �#!'$"�3$  7�#'$��,  x�  �  �$7&.8"#"3 (�,2�0�  #�#.� -
"�'$! �0�  �(�$1$.$��,  !�1$�6#��,  0&2&!# + )�7�'$! �%  0.��$  (x, x�� ) �.�7 � . ��=))� -
*�$�"   ���$.,*��  2$61& #�#.�"�'$! �2�  �  �#!'$"�32�  7�#'$��,2�  !�1$�6#��,  0&2&!# 
+ )�7�'$! �%  0.��$  (���.�6#$"!,    $1���*$  (n=135, r=0,968 (��  P=0,95). �#!'$"�#,  +$-
.�'��#  !�1$�6#��,  0&2&!# + (�'+$��35  ���#7*#5  (x� =Ky (��  K>1,0 �.�  x� =y/K (��  K<1) 
$!"8 ��'"�  ���$   #  «!�1$�6#��$  0&2&!# �#  100 0 )�7�'$! �%  0.��3 » (x). 

�$ �"���$  �! ./'$��$  !�!"#+.,/"  (�'+3  .$0 �0�  0�#�&.�2$"��'$! �0�  !�!"#+#  !  
!�1$�6#��$2  )�# *��  )�7�'$! �%  0.��3  2$�$$ 25-35%. �#!'$"�3$  �  #�#.�"�'$! �$  
7�#'$��,  !�1$�6#��,  0&2&!# + )�7�'$! �%  0.��$  71$!8 '#!"�  �$  !�+(#1#/"  (x� >x).  
	!(�.87&,  7�#'$��,  !�1$�6#��,  0&2&!# + )�7�'$! �%  0.��$  (#�#.�"�'$! �$  x �.�  �#! -
'$"�3$  x� ), 2�6��  �(�$1$.�"8  !"$($�8  �#!3-$���!"�  )�7�'$! �%  0.��3  0&2&!�2 - 
W=100x/z. �#��3%  (� #7#"$.8  !�+� &(��  +3�#6#$"  ��-�%  (���*�(  !+,7�  1�!($�!��!"�  
�  0&2&!��!"�  + (�'+#5 . ��  ����-$���  &'�"3+#$"  +!$ 2��0����#7�$  �"��9$��%  0�#�&-
.�2$"��'$! �5  )�# *�%  (K) +�  +7#�2�!+,7�  !  0&2&!��!"8/  )�7�'$! �%  0.��3  (x, x� ) �  
!�1$�6#��$2  0&2&!# (�'+3  + *$.�2  (y). >"�"   �=))�*�$�"  0&2&!-0�#�&.�2$"��'$! �5  
�"��9$��%  �#���.$$  ��:$ "�+$�  + �*$� $  (.�1���1�,  (�'+  (�  !�#+�$��/  !  �#�$$  (�$1 -
.#0#+9�2�!, . �  (�# "�'$! �2  !23!.$ , �2$,  1.,  (�'+$���0�  ���#7*#  7�#'$��$  K �  y, 
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2�6��  !  +3!� �%  !"$($�8/  +$��,"��!"�  (90-98%) (�$1! #7#"8  !�1$�6#��$  0&2&!# + )� -
7�'$! �%  0.��$  �  (��0��7���+#"8  1��#2� &  $$ 1�!($�!��!"�  �  0&2&!��!"� . 

���+$1$��3$  �!!.$1�+#��,  (�7+�.�.�  �#7�#��"#"8  1��#2�'$! &/  2�1$.8   +7#�-
2�!+,7�  1�!($�!��!"�  �  0&2&!��!"�  (�'+ ,  �"��#,  (�$1!"#+.$�#   !.$1&/-�2  ���#7�2 : 

� ) 1.,  (�'+  !  �.�+#"�%  )�7�'$! �%  0.���%   
yKxkk dt0 /// 21 == aa   (��  K>1      (5) 

yxKkk dt0 /// 21 == aa   K<1       (6) 

� ) 1.,  (�'+  !  (3.$+#"�%  )�7�'$! �%  0.���%  
yKxkk dt0 /// 21 == ab   (��  K>1      (7) 

yxKkk dt0 /// 21 == ab   K<1       (8) 

��$1.#0#$2#,  2#"$2#"�'$! #,  2�1$.8  �2$$"  �(�$1$.$��3$  �0�#��'$��, . �3�# -
6$��,  (5) – (8) !(�#+$1.�+3  + ��"$�+#.$  !�1$�6#��,  )�7�'$! �%  0.��3  75,0 - 25,0 %, 
!"$($��  �#!3-$���!"�  )�7�'$! �%  0.��3  �.�2 /(3.8/  50,0 - 75,0%. ���  ="�2  7�#'$��,  
 ��!"#�"  �#+��+$!�,  +#�8��&/"  �"  0,5 1�  2,0.  

�����1#  (�!"�,�!"+#  �"��9$��%  �   ��!"#�"  1��#2�'$! �0�  �#+��+$!�,  !+,7#�3  !  
�#+��+$!�$2  ���#"�235  (��*$!!�+  !��"$7#  �  �#!(#1#  0.��� -2$"#..��0#��'$! �5  &.8"-
�# - �  2� ��#0�$0#"�+ . �  !+�/  �'$�$18 , !"�& "&�����#7�+#��$  + (�'+#5  7#"�#0�+#$" +� -
(��!3  +7#�2�!+,7�  0.���!"35  2��$�#.�+  �  ��0#��'$! �0�  +$-$!"+# . 

�#�.�*#  2 
�7#�2�!+,78  0&2&!��!"�  )�7�'$! �%  0.��3  (x�� , x� ) �  !�!"�,��,  1��#2�'$! �0�   

�#+��+$!�,  (�.�1�!($�!��%  !�!"$23  (�'+  (K) 
;# "�'$! �$  !�1$�6#��$  

)�# *�% , % 

�#7�+�$  !�1$� -
6#��$  )�# *�% , 

% 
��1$�6#��$  0&2&!#, % 

�  )�7�'$! �%  0.��$  

<0,0122 <0,001 
22 

0,001-
0,01 
22 

<0,001 
22 

0,001-
0,01 
22 

�#
!3

-$
���!

"8
 )�

7�
-

'$
! �

%
 0

.��
3

 �.
�2
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/

), 
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 1

��#
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-
'$

! �
0�

 �#
+�

�+
$!

�,
 

�  
(�'+$  	.  

�$. -
 #,  

(3.8  

��$1 -
�,,  

(3.8  

��$1
�$$ 

�#! -
'$"��$  

�#
!3

-$
���!

"8
 )�

7�
-

'$
! �

%
 0

.��
3

 0
&

2&
-

!�2
 �.&���#  

+7,"�,  
���#7*# , 

�2  

z 30 40 3dt 4dt V K y x1* x2 x3 x��  x�  W 
1* 2* 3* 4 5 6 7 8 9* 10* 11* 12* 13 14 15 

I ����� , �)%""�  1 (���!���1 ) �  �)%""�  2 (".��!���1 ) 
�$���7$2  +3-$.�'$��3%  [19], 0�&((#  1, (�10�&((#  1.2.#. 

0-10 
40-50 

63,4 
69,5 

34,3 
46,7 

29,1 
22,8 

40,2 
48,3 

23,2 
21,2 

54,1 
67,2 

0,853 
0,966 

11,0 
3,5 

14,1 
5,8 

13,2 
3,6 

7,5 
1,2 

11,6 
3,5 

12,8 
3,6 

18,3 
5,0 

�$���7$2  ��3 ��+$��3%  ((#9�, ) [17], 0�&((#  1, (�10�&((# 1.2.�  
0-10 
30-40 

66,6 
66,9 

40,9 
40,3 

25,7 
26,6 

44,3 
44,7 

22,3 
22,2 

61,4 
60,2 

0,922 
0,900 

7,0 
6,0 

8,5 
7,8 

10,3 
9,1 

5,4 
4,2 

8,0 
7,0 

7,6 
6,7 

12,0 
10,4 

�$���7$2  ��3 ��+$��3%   #����#"�3%  [19], 0�&((#  1, (�10�&((#  1.2.� . 
0-10 
40-50 

62,0 
56,7 

36,2 
32,9 

25,8 
23,8 

38,4 
32,1 

23,6 
24,6 

58,3 
58,0 

0,940 
1,023 

4,6 
2,3 

6,0 
4,5 

7,3 
3,4 

2,9 
1,1 

5,3 
3,0 

4,9 
2,4 

8,5 
5,3 

�$���7$2  +3-$.�'$��3%  [5], 0�&((#  2, (�10�&((#  2.1.� . 
0-18 
18-38 
38-56 
56-75 

60,5 
62,2 
62,3 
62,5 

23,1 
28,8 
33,8 
33,8 

37,4 
33,4 
28,5 
28,7 

36,6 
38,9 
38,8 
39,0 

23,9 
23,3 
23,5 
23,5 

61,8 
53,7 
54,2 
54,0 

1,021 
0,863 
0,870 
0,865 

8,7 
7,2 
4,2 
2,0 

11,5 
10,6 
6,8 
3,4 

15,7 
14,6 
8,4 
3,7 

1,3 
0,4 
0,2 
0,1 

9,5 
8,5 
5,1 
2,4 

9,0 
8,3 
4,8 
2,3 

15,7 
13,7 
8,2 
3,8 

�$���7$2  ��3 ��+$��3%   #����#"�3%  (*$.��# ) [11], 0�&((#  2, (�10�&((#  2.2.#. 
0-20 
25-35 
40-50 

63,2 
63,9 
64,6 

31,0 
31,1 
32,1 

32,2 
32,8 
32,5 

39,9 
40,8 
41,7 

23,3 
23,1 
23,3 

50,9 
53,1 
50,3 

0,805 
0,803 
0,779 

3,7 
3,6 
3,3 

4,6 
4,4 
4,6 

7,6 
7,8 
7,1 

3,3 
2,1 
1,3 

5,1 
4,8 
4,4 

4,6 
4,5 
4,2 

8,0 
7,5 
6,8 

II �����  �)%""�  1 (���!���1 ) �  �)%""�  2 (".��!���1 ) 
�&0�+� - #9"#��+#,  [6], 0�&((#  1, (�10�&((#  1.2.#. 
0-26 
30-40 

57,0 
54,0 

30,2 
36,0 

19,8 
18,0 

32,5 
29,2 

24,5 
24,8 

52,9 
66,7 

0,929 
1,234 

3,5 
1,4 

4,6 
2,6 

9,2 
3,1 

0,4 
0,3 

4,7 
2,0 

3,8 
1,9 

8,2 
3,7 

�$���7$2  /6�3%  [17], 0�&((#  1, (�10�&((#  1.1.� . 
5-15 
25-35 
45-55 

57,3 
57,4 
54,7 

36,4 
37,4 
35,8 

20,9 
20,0 
18,9 

32,9 
32,9 
29,9 

24,4 
24,5 
24,8 

63,5 
65,1 
65,4 

1,108 
1,135 
1,196 

3,6 
3,0 
2,0 

5,0 
4,1 
3,4 

7,4 
5,9 
4,0 

2,2 
2,1 
1,0 

4,8 
4,0 
2,8 

4,0 
3,4 
2,4 

8,3 
6,9 
5,1 

�#9"#��+#,  (�'+#  [19], 0�&((#  2, (�10�&((#  2.1.#. 
0-10 
40-50 

52,3 
57,3 

23,6 
31,1 

28,7 
26,2 

27,3 
32,8 

25,0 
25,0 

54,8 
54,2 

1,050 
0,947 

3,6 
2,0 

5,0 
3,0 

6,2 
3,5 

1,7 
1,2 

4,4 
2,6 

3,8 
2,1 

8,4 
4,5 

�+$".� -!$�#,  .$!�#,  [5], 0�&((#  2, (�10�&((#  2.2.� . 
0-16 
22-32 
40-50 

46,7 
54,1 
56,7 

17,8 
33,5 
40,7 

28,4 
23,4 
22,7 

31,4 
30,1 
31,5 

24,7 
24,8 
24,7 

60,0 
61,9 
71,6 

1,302 
1,144 
1,265 

3,5 
1,2 
0,7 

5,8 
2,3 
1,7 

7,0 
2,0 
1,6 

3,9 
0,5 
0,3 

5,5 
1,6 
1,0 

4,6 
1,4 
0,9 

11,7 
2,9 
1,7 
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III �����  �)%""�  1 (���!���1 ) �  �)%""�  2 (".��!���1 ) 

�+$".� - #9"#��+#,  [19], 0�&((#  1, (�10�&((#  1.1.#. 
0-10 
40-50 

35,5 
47,4 

18,0 
33,0 

17,5 
14,4 

12,6 
22,4 

22,5 
14,4 

50,7 
69,6 

1,429 
1,465 

1,8 
0,9 

3,0 
1,8 

4,6 
1,6 

2,4 
0,7 

3,3 
1,4 

2,6 
1,3 

9,2 
2,9 

�+$".� - #9"#��+#,  [6], 0�&((#  1, (�10�&((#  1.1.� . 
0-12 
18-26 

42,3 
61,4 

25,1 
44,1 

17,1 
17,3 

17,9 
37,6 

24,5 
23,8 

59,3 
71,8 

1,401 
1,170 

2,2 
1,7 

4,3 
3,1 

5,4 
3,6 

0,4 
0,3 

3,3 
2,3 

3,1 
2,0 

7,8 
3,7 

��.��$*   #9"#��+3%   �� �+3%  [6], 0�&((#  1, (�10�&((#  1.1.� . 
0-3 
5-15 
35-45 

37,1 
65,3 
63,8 

21,8 
49,6 
48,0 

15,3 
15,7 
15,8 

13,7 
42,6 
40,7 

23,4 
22,7 
23,1 

58,7 
75,9 
75,2 

1,584 
1,163 
1,178 

2,3 
1,4 
0,6 

5,0 
2,1 
0,8 

5,4 
3,6 
0,4 

0,4 
0,2 
0,06 

3,6 
1,9 
0,6 

3,6 
1,6 
0,7 

9,7 
2,9 
0,9 

�&0�+#,  !�.��'# �+#,  [19], 0�&((#  1, (�10�&((#  1.1.� . 
0-10 
40-50 

45,2 
27,7 

26,5 
13,3 

18,7 
14,4 

20,4 
7,6 

24,8 
20,1 

58,6 
51,9 

1,297 
1,876 

7,6 
1,3 

15,4 
4,9 

15,4 
1,9 

6,0 
1,1 

12,0 
2,6 

10,0 
2,4 

26,5 
9,3 

�$2�� - #9"#��+#,  [19], 0�&((#  2, (�10�&((3  2.1.#. 
0-10 
42-52 

41,2 
48,5 

19,2 
32,0 

22,0 
16,5 

16,9 
23,5 

24,3 
25,0 

53,4 
69,9 

1,301 
1,306 

3,9 
2,1 

6,0 
4,2 

9,0 
4,3 

3,5 
1,4 

6,0 
3,3 

5,1 
2,9 

14,5 
6,8 

�+$".� -!$�#,  .$!�#,  (*$.��# ) [13], 0�&((#  2, (�10�&((#  2.1.� . 
0-15 
20-30 
35-45 
60-70 

42,4 
41,5 
51,3 
54,7 

15,4 
15,9 
28,2 
35,0 

27,2 
25,6 
23,1 
19,7 

18,0 
17,2 
26,3 
29,9 

24,4 
24,3 
25,0 
24,8 

63,2 
61,7 
55,0 
64,0 

1,501 
1,486 
1,072 
1,170 

2,0 
0,6 
0,5 
0,4 

6,0 
2,3 
2,2 
1,6 

5,0 
1,2 
1,4 
0,8 

2,5 
1,0 
1,1 
0,5 

4,5 
1,5 
1,5 
1,0 

3,0 
0,9 
0,5 
0,6 

10,6 
3,6 
2,9 
1,8 

* – .�"$�#"&��3$  1#��3$   
�#�.�*#  3 

�&2&! -0�#�&.�2$"��'$! �$  �"��9$��,  + (�.�1�!($�!��%  !�!"$2$  �#7��+�1��!"$%  (�'+  
;# "�'$! �$  !�1$�6#��$  
)�# *�% , % 

�#7�+�$  !�1$�6# -
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 Z 30  40  3dt 4dt V K y x x�  W* 

1 2 3 4 5 6 7 8 9 10 11 12 
I ����� , �)%""�  1 (���!���1 ) 

�#7�$7 4 215. �$���7$2  +3-$.�'$��3%  (�#�#�1��� -�#. #��, ), (�10�&((#  1.2.# 
�  0–10  
�  40–50 

63,4 
69,5 

34,3 
46,7 

29,1 
22,8 

40,2 
48,3 

23,2 
21,2 

54,1 
67,2 

0,853 
0,966 

11,0 
3,5 

12,5 
3,6 

12,8 
3,6 

19,8 
5,2 

�#7�$7 4  202. �$���7$2  ��3 ��+$��3%   #����#"�3%  (�#�#�1��� -�#. #��, ), (�10�&((#  1.2.�  
�  0–10 
�  40–50 

62,0 
56,7 

36,2 
32,8 

25,7 
23,9 

38,4 
32,1 

23,6 
24,1 

58,4 
57,8 

0,941 
1,019 

4,2 
2,3 

5,0 
2,5 

4,5 
2,3 

8,0 
4,4 

II ����� , �)%""�  1 (���!���1 ) �  �)%""�  2 (".��!���1 ) 
�#7�$7 4  32. �$���7$2  +3-$.�'$��3%  (0���3% ) (�#�#�1��� -�#. #��, ), 0�&((#  1, (�10�&((#  1.1.� . 
�  0–22 
�� 48–58 
� 1 70–80 

49,2 
26,8 
55,8 

27,5 
14,6 
36,4 

21,7 
12,2 
19,4 

24,2 
7,2 
31,1 

25,0 
19,6 
24,7 

55,9 
54,4 
65,2 

1,136 
2,000 
1,169 

4,5 
3,8 
3,6 

5,3 
5,9 
4,8 

5,2 
7,6 
4,2 

10,5 
22,0 
7,5 

�#7�$7 4 5. �$���7$2  /6�3%  (��!"�+! #,  ��.#!"8 ), 0�&((#  1, (�10�&((#  1.1.� . 
�(#5 0–20  
��  35–45 
�  120–130 

53,9 
53,7 
61,8 

31,0 
36,7 
39,1 

22,9 
17,0 
22,7 

29,0 
28,8 
38,2 

24,9 
24,8 
23,7 

57,5 
68,3 
63,2 

1,067 
1,273 
1,024 

3,9 
4,0 
0,46 

4,2 
4,8 
0,50 

4,14 
5,1 
0,47 

7,8 
8,9 
0,8 

�#7�$7 4 242. �&0�+#,  !�.��'# �+#,  (�#�#�1��� -�#. #��,  ), 0�&((#  1, (�10�&((#  1.1.� . 
�  0–10 
�  40–50 

45,2 
27,7 

26,5 
13,3 

18,7 
14,4 

20,4 
7,7 

24,7 
20,0 

58,6 
51,9 

1,297 
1,876 

7,6 
1,3 

10,2 
2,5 

9,9 
2,4 

22,5 
9,0 

�#7�$7 4 1. �$���7$2  /6�3%  (��!"�+! #,  ��.#!"8 ), 0�&((#  1, (�10�&((#  1.1.+. 
� 0 0–10 
��  20–30 
� 1 30–40 

45,3 
47,5 
51,6 

30,1 
28,8 
32,4 

15,2 
18,7 
19,2 

20,5 
22,5 
26,6 

24,7 
25,0 
25,0 

66,4 
60,6 
62,8 

1,468 
1,280 
1,217 

3,3 
3,2 
1,8 

4,9 
4,1 
2,2 

4,8 
4,1 
2,2 

10,8 
8,5 
4,3 

�#7�$7 4  221. �$���7$2  +3-$.�'$��3%  (�#�#�1��� -�#. #��, ), 0�&((#  2, (�10�&((#  2.1.� . 
�(#5  0–
15 
�( /(  19-
20 
��  33–43 

50,1 
54,3 
52,0 

21,8 
19,8 
32,1 

28,3 
34,5 
28,9 

25,1 
29,4 
27,0 

25,0 
24,9 
24,9 

56,5 
63,5 
61,7 

1,127 
1,170 
1,186 

4,1 
3,9 
1,9 

4,8 
4,7 
2,2 

4,6 
4,5 
2,2 

9,3 
8,6 
4,2 

�#7�$7 4 8. �$���7$2  ��3 ��+$��3%   #����#"�3%  (��!"�+! #,  ��.#!"8 ), 0�&((#  2, (�10�&((#  2.1.� . 
�(#5  0- 45,4 19,8 25,6 20,6 24,7 56,4 1,242 4,0 5,3 5,0 11,6 
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25 
��  40-50  
� 2 70-80 

54,1 
50,8 

25,8 
30,2 

28,3 
20,6 

29,2 
25,8 

24,9 
25,0 

52,3 
59,4 

0,966 
1,170 

3,1 
1,5 

3,5 
1,9 

3,2 
1,8 

6,4 
3,6 

�#7�$7 4  36. �$���7$2  "�(�'�3%  (�#�#�1��� -�#. #��, ), 0�&((#  2, (�10�&((#  2.1.+. 
�(#5  0–20 
�  23–33 
� 2 80–90 

47,6 
52,8 
54,7 

12,9 
14,5 
20,7 

34,7 
38,3 
34,0 

22,6 
27,8 
29,9 

24,9 
24,9 
24,8 

72,9 
72,5 
62,1 

1,535 
1,377 
1,137 

4,8 
4,5 
2,2 

7,0 
6,3 
2,4 

7,3 
6,1 
2,5 

14,7 
11,7 
4,5 

�#7�$7 4  150. �$2�� - #9"#��+#,   #����#"�#,  (��!"�+! #,  ��.#!"8 ), 0�&((#  2, (�10�&((#  2.1.+. 
�(#5  0-20 
� 1 27-37 
� 2 45-55 
��  65-75 

45,1 
43,5 
42,1 
45,5 

12,7 
11,4 
10,0 
11,6 

32,4 
32,1 
32,3 
33,9 

20,3 
18,9 
17,7 
20,7 

24,7 
24,6 
24,4 
24,8 

71,8 
73,8 
76,7 
74,5 

1,592 
1,696 
1,804 
1,637 

2,6 
2,3 
1,6 
1,5 

4,2 
4,0 
2,7 
2,5 

4,1 
3,9 
2,9 
2,5 

9,2 
9,2 
6,4 
5,4 

�#7�$7 4  212. �$���7$2  /6�3%  (�#�#�1��� -�#. #��, ), 0�&((#  2, (�10�&((#  2.1.0. 
�(#5  0–
20 
� 1 35– 45 
� 2 55– 65 

47,1 
49,9 
48,8 

10,8 
16,8 
16,2 

36,3 
33,1 
32,6 

24,2 
24,9 
23,8 

25,0 
25,0 
25,0 

77,0 
66,3 
66,8 

1,636 
1,329 
1,368 

2,7 
2,3 
1,5 

4,4 
3,3 
1,7 

4,4 
3,1 
2,0 

9,5 
6,6 
3,5 

III ����� , �)%""�  1 (���!���1 ) �  �)%""�  2 (".��!���1 ) 
�#7�$7 4 6. �$���7$2  /6�3%  (��!"�+! #,  ��.#!"8 ), 0�&((#  1, (�10�&((#  1.1.� . 
�(#5  0–
25 
��  35–45 

30,0 
32,4 

18,0 
20,4 

11,9 
12,0 

9,0 
10,4 

21,0 
20,0 

60,0 
62,9 

2,000 
1,943 

3,8 
3,5 

7,8 
7,0 

7,6 
6,9 

26,0 
21,5 

�#7�$7 4 231. �&0�+� - #9"#��+#,  (�#�#�1��� -�#. #��, ), 0�&((#  1, (�10�&((#  1.1.� . 
�  0-10 
�  40-50 

38,9 
38,3 

21,4 
21,7 

17,5 
16,6 

15,1 
14,7 

23,8 
23,6 

55,0 
67,2 

1,414 
1,754 

2,9 
1,6 

4,5 
2,9 

4,1 
2,8 

11,5 
7,5 

�#7�$7 4 200. �$���7$2  "�(�'�3%  (�#�#�1��� -�#. #��, ), 0�&((#  2, (�10�&((#  2.1.+. 
�(#5  0–
25 
�( /(  30–
40 
� 1 60–70 

43,1 
43,5 
44,5 

12,7 
11,4 
11,6 

30,4 
32,1 
32,9 

18,6 
18,9 
19,8 

24,6 
24,6 
24,7 

70,5 
73,7 
73,9 

1,635 
1,694 
1,660 

2,5 
2,2 
1,4 

4,3 
4,0 
2,5 

4,1 
3,7 
2,3 

9,9 
9,2 
5,6 

�#7�$7 4  120. �$���7$2  ��3 ��+$��3%   #����#"�3%  (��!"�+! #,  ��.#!"8 ), 0�&((#  2, (�10�&((#  2.1.+. 
�(#5  0–
20 
��  35–45 

37,3 
36,1 

11,9 
11,1 

25,4 
25,0 

13,9 
13,0 

23,4 
23,1 

68,0 
69,2 

1,825 
1,910 

2,6 
2,0 

4,0 
3,4 

4,7 
3,8 

10,6 
9,4 

IV ����� , �)%""�  1 (���!���1 ) �  �)%""�  2 (".��!��1 ) 
�#7�$7 4 30. �$���7$2  /6�3$  �#  �($!'#�$��35  !&0.�� #5  (��!"�+! #,  ��.#!"8 ), 0�&((#  1, (�10�&((#  1.1.� . 

1 2 3 4 5 6 7 8 9 10 11 12 
�(#5 0–25 
�(#5  0-20 

29,7 
30,0 

19,2 
18,0 

10,5 
11,9 

8,8 
9,0 

20,8 
21,0 

64,6 
60,0 

2,170 
2,000 

2,3 
3,5 

5,2 
7,8 

5,0 
7,1 

17,5 
26,0 

�#7�$7 4 155. ����� -.&0�+#,  '$���7$2�+�1�#,  (�#�#�1��� -�#. #��, ), 0�&((#  2, (�10�&((#  2.1.+. 
� 0 0-12 
��  25-35 
� 2 45-55 

17,7 
28,1 
32,0 

5,0 
3,0 
18,2 

12,7 
25,1 
14,0 

3,1 
7,9 
10,3 

14,5 
20,2 
21,8 

71,8 
89,3 
56,7 

4,057 
3,170 
1,766 

5,8 
5,1 
1,5 

14,0 
7,7 
2,1 

23,5 
16,2 
2,6 

79,0 
27,4 
6,5 

�#7�$7 4 17. �$���7$2  �(�17�.$��3%  (�#�#�1��� -�#. #��, ), 0�&((#  2, (�10�&((#  2.1.0. 
�(#5 0–28 
��  30-40 

24,9 
26,9 

5,4 
9,0 

19,5 
17,9 

6,2 
7,2 

18,7 
19,7 

78,3 
66,5 

1,277 
1,503 

3,8 
3,03 

4,7 
4,2 

4,8 
4,5 

18,8 
15,6 

V ����� , �)%""�  1 (���!���1 ) 
�#7�$7 4  102. �$���7$2  ��3 ��+$��3%  �#  *+$"�35  ($! #5  (��!"�+! #,  ��.#!"8 ), (�10�&((#  1.1.� . 
�(#5  0-20 
��  25-35 
� 1 45-65 
� 2 80-90 

12,2 
12,6 
14,6 
12,4 

6,2 
6,3 
9,3 
7,4 

6,0 
6,3 
5,3 
5,0 

1,5 
1,6 
2,1 
1,53 

10,7 
11,0 
12,5 
10,8 

58,8 
50,0 
63,4 
59,7 

4,165 
3,968 
4,342 
4,819 

3,6 
3,5 
3,5 
3,6 

13,6 
12,4 
10,7 
16,8 

15,3 
14,1 
15,1 
17,5 

111,4 
98,4 
73,2 
135,4 

�#7�$7 4  2. �$���7$2  /6�3%  �#  *+$"�35  ($! #5  (��!"�+! #,  ��.#!"8 ), (�10�&((#  1.1.� . 
� 0 0-15 
��  20-30 
� 1 30-40 
� 2 40-60 
�  130-140 

19,2 
18,8 
17,6 
15,6 
47,2 

12,0 
12,0 
11,5 
10,2 
38,3 

7,2 
6,8 
6,1 
5,4 
8,9 

3,7 
3,5 
3,1 
2,4 
22,3 

15,5 
15,3 
14,5 
13,2 
24,9 

62,5 
63,8 
65,3 
65,4 
81,1 

3,225 
3,393 
3,712 
4,191 
1,719 

3,2 
3,2 
1,3 
0,7 
0,4 

8,6 
9,0 
4,8 
2,6 
0,6 

10,4 
10,8 
4,8 
2,9 
0,7 

45,8 
53,2 
27,2 
16,7 
1,5 

* - W=100x/z 
�# , + �#��"$  ��"�+�%  � .� . [18] & #73+#$"!,, '"�  +$1&-�2  )# "���2  �#!(�$1$.$ -

��,  ��0#��'$! �0�  +$-$!"+#  (�  0�#�&.�2$"��'$! �2  )�# *�,2  ,+.,$"!,  �72$�$��,  !� -
�"��9$��,  !./1# -0�1��!./1�!"�0�  B  !./1# -2��"2���..���"�+�0�   �2(��$�"�+  + 
)�7�'$! �%  0.��$ : !  ($�+32  !+,7#��  &+$.�'$��$ , !�  +"��32  – &2$�89$��$   �.�'$!"+#  
��0#��'$! �0�  +$-$!"+# . ���   �!.�%  �$# *��  (�'+  1�(&! #$"!,  2$6!.�$+�$  7# �$(.$ -
��$  ��0#��'$! �5  )&.8+� �!.�"  2��$�#.#2�  0�&((3  2��"2���..���"# . �  !.#��-$.�' -
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�35  �  -$.�'�35  &!.�+�,5  ��0#�� -2��$�#.8�3$   �2(.$ !3  !  2��"2���..���"�2  � # -
73+#/"!,  �'$�8  �$&!"�%'�+32� . �(�!����!"8  !./1 -0�1��!./1  ��.$$  (��'��  &1$�6� -
+#"8 #1!������+#��3$  ��0#��'$! �$  !�$1��$��,  ,+.,$"!,  �(�$1$.,/-�2  )# "���2  
1�))$�$�*�#*��  0&2&!# (�  0�#�&.�2$"��'$! �2  )�# *�,2 . �  !+,7�  !  ="�2  +�7�� #$"  
�!"�#,  �$��5�1�2�!"8  �$  "�.8 �  7�#"8  �.�'$!"+�  "$5 �.�  ��35  )�# *�%  + (�'+$ , ��  �  
 ��"��.���+#"8  1��#2� &  �72$�,/-�5!,  �"��9$��%  2$61& ��2�  + ��1�+�1&#.8�35  
(�'+$��35  ���#7*#5 . 

�.!��.  
1. ��.�1�!($�!�#,  !�!"$2#   #61�0�  ��1�+�1&#.8��0�  (�'+$���0�  ���#7*#  5#�# -

"$��7&$"!,  !+��2  !��!"+$��32  &�� #.8�32  !�!"�,��$2  1��#2�'$! �0�  �#+��+$!�, .  
�1��  (�'+$��3$  !�!"$23  1#.$ �  �"  !�!"�,��,  «�1$#.8��0� » 1��#2�'$! �0�  �#+��+$ -
!�,  (KD1), 1�&0�$ (���.�6#/"!,    �$2& (KC1), "�$"8�  �#5�1,"!,  + «�1$#.8��2 » !�!"�, -
���  �#  2�2$�"  �"���#  ���#7*#  (K=1). �1�# �  (�$1.#0#$2#,  2#"$2#"�'$! #,  2�1$.8  (� -
7+�.,$"  ./�&/  (�'+$��&/  !�!"$2&  (��+$!"�    !�!"�,��/  «�1$#.8��0� » 1��#2�'$! �0�  
�#+��+$!�, . �  ="�2  !�!"�,���  !�1$�6#��$  �.#  ,+.,$"!,  �#7�+32 , ="#.���32  (3dt). ���  
(�7+�.,$"  !�#+��+#"8  ./��$  !�!"�,��$  (�'+$���%  !�!"$23  !  «�1$#.8�32 », &��)�*� -
��+#"8  �  !"#�1#�"�7���+#"8  #�#.�7  ��� . 

2. �*$� #  0&2&!�+�0�  !�!"�,��,  �#7��+�1��!"$%  (�'+  (�  +$.�'��$  !�1$�6#��,  
0&2&!# �#  100 0 (�'+3  �$7 &'$"# 1�!($�!��!"�  �  !"$($��  0&2&!���+#���!"�  )�7�'$! �%  
0.��3  �$  1#$" +�72�6��!"�   ���$ "��0�  !�#+�$��,  �$7&.8"#"�+ . >"�  !+,7#��   #  !  �#7-
�32  !��"��9$��$2  !�1$�6#��,  + (�'+#5  )�7�'$! �0�  ($! #  �  )�7�'$! �%  0.��3 , "#  �  
!  �#7�32  !��"��9$��$2  !�1$�6#��,  �.#  �  (3.�  + !#2�% )�7�'$! �%  0.��$ . ��72�6 -
��!"8  !�#+�$��,  0&2&!�+�0�  !�!"�,��,  (�'+  (�,+.,$"!,  (��  �!(�.87�+#���  (� #7#"$.,  
«!�1$�6#��$  0&2&!# �#  100 0 )�7�'$! �%  0.��3 », ". . + ="�2  !.&'#$   ��!"#�"3  �#+�� -
+$!�,  (�.�1�!($�!��%  !�!"$23  �#7��+�1��!"$%  (�'+  �#+�3  1,0. 

3. �"$($�8   �#!3-$���!"�  )�7�'$! �%  0.��3  0&2&!�2 2�6��  �!(�.87�+#"8  +  #-
'$!"+$  �1��0�  �7  �!��+�35  ��"$0�#.8�35  (� #7#"$.$% (�'+$���0�  (.�1���1�, , ". . 
1#��3%  (#�#2$"�  &'�"3+#$"  �  !�1$�6#��$  )�7�'$! �%  0.��3  �  !�1$�6#��$  0&2&!# + 
)�7�'$! �%  0.��$  ��1�+�1&#.8��0�  (�'+$���0�  ���#7*# .  

4. ��$1.#0#$2#,  2#"$2#"�'$! #,  2�1$.8  ���  �2$$"  !�.&  (�$1+�1$��,  �  ���$�"� -
�&$" �!!.$1�+#"$.,  �#  �7&'$��$  �  �1$�"�)� #*�/  ��1�+�1&#.8�35  (�'+$��35  ���#7 -
*�+ .  
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�#!!2#"��+#/"!,  !�+�$2$��3$  (��*$!!3  (�'+����#7�+#��,  �  1$0�#1#*��  (�'+ . 

��.89#,  ($!"��"#  (�'+$��� -�#!"�"$.8��0�  (� ��+#  + +$�"� #.8��%  (�,!��!"�  ��&!.�+ -
.$�#  �#7.�'�$2  !�.,��� -= !(�7�*�����0�  (�.�6$��,  ! .���+ . 	�"$�!�+��$  �#7+�"�$  
(�'+$��� -=��7����35  (��*$!!�+  ��&!.�+.$��  #�"��(�0$��32  +�71$%!"+�$2 �#  0���3$  
.#�19#)"3 . 

��,#	�%	  ����� : �$.8$) , = !(�7�*�,  ! .���+ , (�'+3 , =��7�, , (.�1���1�$ . 
����3$  "$���"����  �"��!,"!,    �#���.$$  &,7+�232  = �!�!"$2#2 ,  �"��3$  + (�� -

*$!!$  �$�#*���#.8��0�  �!(�.87�+#��,  7$2$.8 (�1+$�6$�3  !&-$!"+$���2&  (�$���#7� -
+#��/  (�#7+�"�/  =��7����35  (��*$!!�+ , 1$0�#1#*��  (�'+$��� -�#!"�"$.8��0�  (� ��+#  
�  �72$�$��,  ����#7�����#7�,  (�'+ ). 
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�$+$��3%  �#+ #7  (�  !�'$"#��/  !+��5  (����1�� - .�2#"�'$! �5  &!.�+�%  (�$1 -
!"#+.,$"  !���%   .#!!�'$! &/  #�$�&  +7#�2�1$%!"+�,  0��  �  �#+���  (�  !+��2  ����$!&�! -
�32  (�"$�*�#.#2  (�$�#!�2�+ , 1976). 

�$.8/  �#9�5  �!!.$1�+#��%  ,+.,$"!,  �7&'$��$  !�+�$2$���0�  !�!"�,��,  (�'+��� -
�#7�+#"$.8�35  (��*$!!�+  �  �!��$���!"$%  �#!(��!"�#�$��,  (�'+  + !�!"$2$  +$�"� #.8 -
��%  +3!�"��%  (�,!��!"�  (����1�35  .#�19#)"�+ , # "# 6$  +.�,��$  #�"��(�0$��35  +�7-
1$%!"+�% �#  (��*$!!3  1$0�#1#*��  (�'+ . 

&�������  �������!���4  
 	!!.$1�+#��,  (��+�1�.�!8  �#  �!��+$  ��-$(���,"35  ��!"�& *�%  �  & #7#��% (�  

(��+$1$��/  (�.$+35  (�'+$��35  (1957, 1973) �  (�'+$��� -=��7����35  �!!.$1�+#��%  
(����.$+  1948, 1960, 1961), !  �!(�.87�+#��$2   �&(��2#!9"#��35  "�(�0�#)�'$! �5  
 #�"  !  0���7��"#.,2�  + 2#!9"#�#5  1:25000 �  1:50000. 

���)�.8�� -2#�9�&"�3$  (�'+$��� -=��7����3$  �!!.$1�+#��,  (��+�1�.�!8  + 1970-
1980 00. + (�$10���35  �  0���35  �#!!$%�#5   �&(�35  �$ : �#2&�# , �&�#5'#, , ���#5'#, , 
�..&'#, , �#7� &2&5! �0� , �+#�! �0�  �  ��1�%! �0�  ��%!&  �  �&.# # . 


�2%�*���.  �������!���4  
 �$!(&�.� #  �#0$!"#� , 7#��2#/-#,  (.�-#18  50,3 "3! .  2 2 �#!(�.�6$�#  �#  !$+$�� -

+�!"�'�35  ! .��#5  ��.89�0�  �#+ #7# �  �#  "$���"����  ��� #!(�%! �%  ��72$���!"� , 
01$ +3!�"�3$  �"2$" �  �72$�,/"!,  �"  -27 1�  4466 2 �#1  &��+�$2  2��, . �# �%  = �#�  �#  
(&"�  +�71&9�35  (�"� �+  !�71#$" !.�6�&/   #�"��&  + �#!(�$1$.$���   .�2#"# , �#!"� -
"$.8��!"�  �  (�'+$���0�  (� ��+# . �.�6��!"8  0$�.�0� -0$�2��)�.�0�'$! �0�  !"��$��,  
"$���"����  + !�!"$2$  +$�"� #.8��%  +3!�"��%  (�,!��!"�  �!.�6�,$"  !"�& "&�&  (�'+$� -
��0�  (� ��+#  �  (��+�1�"    ��.89�%  ($!"��"$  (�'+  �  �#!"�"$.8��!"�  �#  !�#+��"$.8��  
�$��.89�5  �#!!"�,��,5 . ����3$  �  +3!� �0���3$  �#%��3  �#0$!"#�# , 7#��2#/-�$  ��.$$  
60% �"  $$ (.�-#1� , 5#�# "$��7&/"!,  !.�6�32  �$.8$)�2  �  �$7 �%  ��"��$�"#.8��!"8/  
 .�2#"# . � .��3   �&"�7��%  ��.$$  25�  !�!"#+.,/"  37%. � �.�  44% (.�-#1�  �#0$!"#�#  
�#   #61�2   +#1�#"��2   �.�2$"�$  �2$/"  �+�#6�� -�#.�'�&/  �  �$'�&/  !$"8 ��.$$  1  2  
1.��3 , '"�  & #73+#$" �#  !�.8�&/  �#!'.$�$���!"8  �$.8$)#  �  (�$1�#!(�.�6$���!"8  $$   
�#7+�"�/  =��7����35  (��*$!!�+ . �  0���35  �#%��#5  �#0$!"#�#  7#2$"��$  +.�,��$  �#  
)��2���+#��$  (�'+$���0�  �#!"�"$.8��0�  (� ��+#  � #73+#$" !�.,��� -= !(�7�*����3%  
)# "�� . ��  1#��32  � .� .�$��25#��+#  (1972), + (�$1$.#5  0����%  �  (�$10����%  (��+�� -
*�% �#0$!"#�# , ! .��3  �$  7#�,"3$  .$!��%  �#!"�"$.8��!"8/  (�$1!"#+.$�3  !.$1&/-�2  
���#7�2 : ! .��3  /6��%  = !(�7�*��  – 25,4%, 7#(#1��% – 14,3%, +�!"�'��%  28,8%, !$-
+$���%  30,4% �"  !&22#���%  (.�-#1�  "$���"���� . 

���+$1$��3$  (�'+$��� -=��7����3$  �!!.$1�+#��,  (�$��25#��+ , �#.#2��7�$+ , �$ -
.�.�(! �%  1977, �#.#2��7�$+  1982, 2008) (� #7#.� , '"�  2��0����#7�$  (��*$!!�+  )�� -
2���+#��,  �  �#7�&9$��,  (�'+  + 7�#'�"$.8��%  !"$($��  ��&!.�+.$�3  �#7.�'�,2�  �#1�# -
*�����0� , +�1�� -"$(.�+�0�  �  +�71&9��0�  �$6�2�+ . �  !��"+$"!"+��  !  �$7 �  +3�#6$���%  
+$�"� #.8��%  +3!�"��%  (�,!��!"8/  �  �#7.�'�,2�  !�.,��� -= !(�7�*�����%  ���$�"# -
*��  ! .���+ , (�'+$��3%  (� ��+  5#�# "$��7&$"!,  ��.89�2  �#7�����#7�$2  ("#�. .). 

	!5�1��%  �!��+�%  �(�$1$.$��,  !�+�$2$��35  0�#��*  �!��+�35  "�(�+  (�'+  (� -
!.&6�.�  �$7&.8"#"3 �!!.$1�+#��%  #+"���+  �  �(&�.� �+#��3$  )��1�+3$  2#"$��#.3  
(�$��25#��+ 1972, �#.��$ �+  1995, �#.#2��7�$+  1982, 2008), �#7.�'�,   �"��35  !+$1$�3  
+ $1��&/  !�!"$2& . �!"$!"+$��3$  0�#��*3  �"1$.8�35  "�(�+  (�'+  !�0.#!&/"!,  !  ��-$ -
(���,"�%  !"�& "&��%  +$�"� #.8��%  7��#.8��!"� , ��&!.�+.$���%  +.�,��$2  0���35  !�! -
"$2. �3,+.$���$  �#7�����#7�$  + �#72$-$���  #�$#.�+  (�'+  (�  +3!�"�32  �"2$" #2  �  
= !(�7�*�%  (� #73+#$"  �#.�'�$  !&-$!"+$��35  �#7.�'�%  + (� #7#"$.,5  +�1�� -
"$(.�+�0�  �$6�2#  + 7#+�!�2�!"�  �"   �&"�7�3  �  = !(�7�*�����%  ���$�"#*��  ! .���+ . 

�  0���35  ��.#!",5  #��1��%  7��3  2�6��  +31$.�"8  (�,!  ���#�#"3+#$235  (�'+ ,  � -
"��3$  �!(3"3+#/"  !�.8�&/  #�"��(�0$��&/  �#0�&7 &. �  &!.�+�,5  �#0$!"#�#  ="�  7$2.�  
(��&��'$�3  + �!��+��2    #�!�./"�32  +3!�"#2  150-800 2 �  (�$1!"#+.$�3  (�$�2&-$ -
!"+$���   #9"#��+32� ,  ���'�$+32�  �  �&�32�  .$!�32�  �!"$(�$��32�  (�'+#2� . 
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�#�.�*# .1 
�"�& "&�#  7��#.8��!"�  (�'+  + 7#+�!�2�!"�  �"  +3!�"3  2$!"��!"�  �  = !(�7�*�%  ! .���+  0����0�  
�#0$!"#�# . 

> !(�7�*�, , +3!�"3 , 2 ��(  (�'+  
�$+$��#,  ��!"�'�#,  �#(#1�#,  ?6�#,  

�#�19#)"�3%  (�,!  

�#9"#��+3$   150 200 250 350 �#!&9.�+3$ , (�.&(&!"3� -
�3$  !"$(�  

����'�$+3$   150 350 300 500 �$!�!"$(�  �   &!"#� -�� �  
����3$  �&�3$  .$!�3$  400 600 450 750 �$7�)�.8�3$  .$!#  
����� - #9"#��+3$   600 900 800 1000 ����3$  !&5�$ !"$(�  
����3$  .&0�+� -!"$(�3$  950 1150 1100 1200 ����3$  .&0�+3$ !"$(�  
����3$  '$���7$23  900 1000 1200 - ����3$  !"$(�  
����� -.&0�+3$ '$���7$ -
2�+�1�3$  

1000 1100 1100 1200 ����3$  .&0�!"$(�  

����3$  .&0�+� -.$!�3$  1150 1200 1300 - �&�#.8(�%! #,  .$!� -.&0�+#,  
7��#  

����� -.&0�+3$ "�(�'�3$  1150 1250 1200 1400 �&�#.8(�%! �$  .&0# 
����� -.&0�+3$ 1$���+3$  1400 1450 1500 2200 �&�#.8(�%! �$  +3!� �"�#+ -

�3$  .&0# 
����� -.&0�+3$ 2#.�2�- -
�3$  

2000 2100 2200 2300 �.8(�%! �$  ��7 �"�#+�3$  
.&0# 

����� -.&0�+3$ (��2� -
"�+�3$  

2500 2600 2600 2800 �&�#.8(�%! �%  (�,!  �7�$ -
6$��35  (��2� -"�+�35  .&-
0�+, 25�+  �  .�9#%�� �+  

��$0#  �  .$1�� �  3500 4000 4000 - ��+#.8�3%  (�,!  +$'�35  
!�$0�+  �  .$1�� �+  

 
�  �#���.89$%  !"$($��  7$2.$1$.8'$! �  �!+�$�3  ! .��3   �&"�7��%  1�  8� , ��  �$ -

�$1 �  ���#�#"3+#/"!,  ��.$$   �&"3$  &'#!" �  !  & .��#2�  10-16� . ���  ="�2  �#  7�#'� -
"$.8��%  (.�-#1�  �#!9��$��$  (#9��  (���!5�1�.�  7# !'$"  �#! ��'$+ �   &!"#��� �+ , 
'"�  &!�.�.�  =��7����&/  (�$1�#!(�.�6$���!"8  (�'+ . 

�#+�$$  �!(�.87�+#��$  7$2$.8 �$7 !��./1$��,  2$�  (�$1�!"���6��!"�  + �"��9$ -
���  =��7����35  (��*$!!�+  (��+$.�    �"��*#"$.8�32  (�!.$1!"+�,2 . �  �#!"�,-$$  +�$2,  
+�1��%  ! .���+�%  =��7�$% �5+#'$��  ��.$$  85% (#5�"�35  7$2$.8, # (�"$�*�#.8�#,  =�� -
7����#,  �(#!��!"8  7$2$.8�35  &0�1�% 1�!"�0#$"  100%. �!.$1!"+�$  2��0�.$"�$0�  �#7+� -
"�,  +�1��%  =��7��  � �.�  70% ��-$%  (.�-#1�  �$0���# , (�$1!"#+.$��  !23"32�  (�'+# -
2� , ".$. + !"�& "&�$  (�'+$���0�  (� ��+#  1�2����&/"  =��1���+#��3$  �#7��!"� , (.�1� -
��1�$   �"��35  �#2��0�  ��6$  (.�1���1�,  (�.��(��)�.8�35  (�'+ . ��  1#��32  �#�./ -
1$��% 7# (�!.$1��$  50 .$"  (�'+3 , �#5�1,-�$!,  + # "�+��2  !$.8! �5�7,%!"+$���2  ��� -
��"$ , (�"$�,.�  �"  0,5 1�  1,2% 0&2&!#, # + �$ �"��35  (�'+#5  !�1$�6#��$  0&2&!# &2$�8-
9�.�!8  �#  1,5-2%.  

��  1#��32  (�'+$��� -=��7����35  �!!.$1�+#��% , "�.8 �  + (�$10���35  �  0���35  
�#%��#5  �#0$!"#�#  $6$0�1�3% !23+  (�'+  !�  +!$5 =��1���+#��35  7$2$.8 + !�$1�$2  !� -
!"#+.,$"  12 2.� . "��� , +2$!"$ !   �"���%  &��!�"!,  7# (�$1$.3  (�.$%  (��2$���  50 "3! . 
"���  0&2&!#, 26,4 "3! . "���  #7�"#, 18 "3! . "���  )�!)��#  �  264 "3! . "���   #.�, . ���2$  
"�0�  + !�$1�$2  24% �"  0�1�+�0�   �.�'$!"+#  �!#1 �+  ((��2$���  120 22 ) "$�,$"!,  + +�1$ 
(�+$�5��!"��0�  !"� # , '"�  + ($�$!'$"$  �#  �1��  0$ "#�  !�!"#+.,$"  1200 23/0# +�13 . >"�  
 �.�'$!"+� , �#+��$  1+&2 5���9�2  +$0$"#*����32  (�.�+#2 , �$  &'#!"+&$" + )��2���+# -
���  ���.�0�'$! �%  (��1& "�+��!"�  (�'+ . 

�1��2  �7  �"��*#"$.8�35  (�!.$1!"+�%  =��7��  ,+.,$"!,  (�'+$��#,  7#!&5#,  �"��#,  
+�7�� #$"  + �$7&.8"#"$ &!�.$��,  )�7�'$! �0�  �!(#�$��,  (�  2$�$ +�7�#!"#��,  !23"�!"�  
(�'+3 . �#!"3$  7#!&5�, �#�./1#/-�$!,  7# (�!.$1��$  1$!,"�.$"�, , + ��.89$%  2$�$ !+, -
7#�3  !  &! ��$��32  �#7+�"�$2  =��7����35  (��*$!!�+  + (�$10��8,5  �#0$!"#�# . >��7� -
���#,  7#!&5# ,+.,$"!,  �$7&.8"#"�2  �72$��+9$0�!,  0�1��.�0�'$! �0�  �$6�2#  ! .��� -
+35 7$2$.8, !+,7#�#  !  "$2, '"�  +�&"��(�'+$��3%  !"�  !� �#"�.!,  �  ($�$9$.  + (�+$�5 -
��!"�3%  �7 -7# �$7 �5  �72$�$��%  +�1�� -)�7�'$! �5  !+�%!"+ (�'+ . �#��3$  !"#"�!"� �  
(� #73+#/" , '"�  7# (�!.$1��$  30-40 .$"  (�+"��,$2�!"8  7#!&5 + ��.#!"�  1#0$!"#�! �5  
(�$10���%  !�!"#+.,$"  �1��  �#7 + "��  0�1#. �#  )��$  +.�,��,  0.��#.8�35   .�2#"�'$! �5  
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(��*$!!�+ , �2$/-�5  "$�1$�*�/    #��1�7#*�� , �#�./1#$"!,  !&-$!"+$���$  &5&19$��$  
(����1��%  ��!"#��+ �  +!.$1!"+�$  �$�#7&2��%  5�7,%!"+$���%  1$,"$.8��!"�  '$.�+$ # . 
����!5�1�"  !��6$��$  ���.�0�'$! �%  (��1& "�+��!"�  (�'+ , ��2$.$��$  �$ , �$�&-�5  
!+�$  �#'#.�  + 0��#5 , !��6#/"!,  &��6#�  !$.8! �5�7,%!"+$��35   &.8"&� . 

��#.�7  �!!.$1�+#��%  (�'+$��� -=��7����35  (��*$!!�+ , (��+$1$��35  + 0���35  
�#!!$%�#5  �$  �#2&�  �  �&.# , (� #73+#$" , '"�  +$.�'��#  +�1��%  =��7�� , 5�",  �  7#+�!�"  
�"   �&"�7�3  ! .��# , ! ��$$   ���$.��&$"  !  �!��$���!",2�  �#!"�"$.8��0�  (� ��+#  �  
(��$ "�+��0�  (� �3"�,  (�+$�5��!"�  (�'+3 . >"�  ��&!.�+.$��  "$2($�#"&��32  �$6�2�2  
�  5#�# "$��2  �!(�.87�+#��,  (#!"��-  �#  ! .��#5 . ?6�3$  �  7#(#1�3$, 5���9�  �!+$ -
-#$23$  ! .��3  �#�89$  �!+���61#/"!,  �"  !�$0#, �  ! �"  ��.$$  (��1�.6�"$.8��$  +�$2,  
(�$�3+#$"  �#  ��5 . ���2$  "�0� , (�'+�7#-�"�#,  !(�!����!"8  �#!"$��%  �#  & #7#��35  
! .��#5  �"��!�"$.8��  !.#�$$ . �  !��"+$"!"+��  !  �72$�$��$2  0�1��"$�2�'$! �0�  �$6�2#  
! .���+35  7$2$.8, 5#�# "$��2  �  !"$($�8/  �5  5�7,%!"+$���0�  �!(�.87�+#��, , �72$�, -
/"!,  &��+��  �#7+�"�,  =��7��  �#  ! .��#5  �#7.�'��%  ���$�"#*�� . �  ��6�$%  '#!"�  0��  
��:$2  2��0�.$"�$%  =��7��  �#  �#7.�'��  = !(�����+#��35  ! .��#5  �#!(�$1$.,$"!,  + 
!.$1&/-�5  !��"��9$��,5 : ? =� +2� +� , 01$ ?  – ��:$2  2��0�.$"�$%  =��7��  �#  ! .��$  
/6��%  = !(�7�*�� , �  – 7#(#1��%, �  – +�!"�'��% , �  – !$+$���% . �  !�$1�$% '#!"�  0��  
(1000 – 1300 2) ! .��3  (�  ��:$2&  =��7��  5#�# "$��7&/"!,  "# : ? =� +� +� . �#  +3!�"#5  
1600-2000 2 �#1  &��+�$2  2��,  +!$ !$+$��3$  ! .��3 , (� �3"3$  �#!"�"$.8��!"8/ , �$  
(�1+$�0�&"3  =��7�� , (�="�2&  !��"��9$��$  ! .���+  (�  ��:$2&  2��0�.$"�$%  =��7��  +3-
�#7�"!,   #  ? =2� +� . � #7#��3$   �.�'$!"+$��3$  !+,7�  2�6��  (�.�6�"8  + �!��+&  (�� -
0��7# !�+�$2$��35  (�'+$��� -=��7����35  (��*$!!�+  + 0���35  ��.#!",5 . ���  ="�2  !.$ -
1&$" 7#2$"�"8, '"�  + �#!"�,-$$  +�$2,  �!��+��%  )# "�� , �(�$1$.,/-�%  �72$�$��,  (�' -
+$���0�  (� ��+#  0�� , - #�"��(�0$��#,  �#0�&7 # – �$! �.8 �  �!.#��.!, , '"�  (���7�9.�  + 
!+,7�  !  !� �#-$��$2  !�� #  = !(.&#"#*��  .$"��5  (#!"��- . ��="�2&  + (��0��7$  (�� -
!2#"��+#/"!,  (�.�6�"$.8�3$  !1+�0�  + (�+39$���  ��-$%  ���.�0�'$! �%  (��1& "�+ -
��!"�  0����0�  .#�19#)"# . ��!!"#��+.$��$  (��1& "�+��!"�  .#�19#)"#  �  +�!(���7+�1 -
!"+�  (.�1���1�,  (�'+  2�0&" �3"8  1�!"�0�&"3  �#  �!��+$  "$���"���#.8�35   �2(.$ !�35  
!5$2 �5�#�3  (����13 , +  �"��35  +  #'$!"+$  0.#+��0�  �#(�#+.$��,  1�.6��  �3"8  (�$1&-
!2�"�$��  �!&-$!"+.$��$  2$�  (�  (�$1�"+�#-$��/  1#.8�$%9$% #��1�7#*��  �$0���#  �  
7#-�"3  (�'+  �"  =��7�� . 

�.,  (�+39$��,  ���.�0�'$! �%  (��1& "�+��!"�  +!$% 0����%  = �!�!"$23  �  1.,  7#-
�$0&.���+#��,  �$'��0�  !"� # , +  �"���2  "#  �&61#/"!,  5�7,%!"+$��3$  ��:$ "3  + �� -
7�+8,5 �$ , �$��5�1�2�  �!&-$!"+�"8   �2(.$ !  .$!�2$.���#"�+�35  2$��(��,"�% , +�! -
!"#��+�"8  "�#+�!"�%  (#!"��-  �$0&.���+#��$2  (#!"8�3 , # "# 6$  (&"$2 (�1!$+#  "�#+. 
�#���9$��3$  �#  0���35  ! .��#5  "$��#!3  �  "$��#!3 -(�.,  !.$1&$" �!(�.87�+#"8  (�1  (� -
!$+3  ��2�+35   &.8"&� , # + �,1$  2$!"  *$.$!����#7��  �5  7#.&6$��$  1.,  (�$1�"+�#-$��,  
1$0�#1#*��  (�'+$���0�  (� ��+# . �.$1&$"  9��� �  �#7+�+#"8 "$��#!��$  !#1�+�1!"+�  �  
+���0�#1#�!"+� , '"�  �2$$"  (��"�+�=��7�����$  �  +�1�7#1$�6�+#/-$$  7�#'$��$  + �#%-
��#5  �#7+�"�,  +�1��%  ! .���+�%  =��7��  (�'+ . 
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1. ��+�$2$��3$  (��*$!!3  (�'+����#7�+#��,  + 0���� -7$2.$1$.8'$! �5  �#%��#5  
�#0$!"#�#  �1&"  + &!.�+�,5  ��-$0�  0.��#.8��0�  (�"$(.$��,   .�2#"# , �#7.�'�,  +�1�� -
"$(.�+�0�  �$6�2#  (�'+  �#  ! .��#5  �#7�35  = !(�7�*�%  + !�!"$2$  +3!�"��%  (�,!��!"�  �  
!�.8�32  �#7+�"�$2  =��7����35  (��*$!!�+ , ��&!.�+.$��35   #  $!"$!"+$��32� , "#  �  
#�"��(�0$��32�  )# "��#2� . 

2. �  *$.,5  �5�#�3  (�'+$��35  �$!&�!�+ , ���8�3  !  +�1��%  ! .���+�%  =��7�$% (�'+  
�  +�!!"#��+.$��,  (�'+$���0�  (.�1���1�,  �$��5�1�2�  �#7�#��"#"8   �2(.$ !  (�'+�7# -
-�"�35  #0�� -)�"�  �  .$!�2$.���#"�+�35  2$��(��,"�%  �#  #1#("�+�� -.#�19#)"��%  �! -
��+$ , "$��#!���+#��$   �&"35  =��1���+#��35  ! .���+  1.,  +�71$.3+#��,  2��0�.$"��5  
�#!#61$��%  �   ��2�+35   &.8"&� . 
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	�-#�!.�  ���!� : (�'+$��3$  (��)�.� , =��7�,  (�'+ , !"$(�#,  7#!&9.�+�!"8 , &!"�%'� -

+�!"8 , '$���7$2 , 0&2&!�+3% 0���7��" , .$!�(�.�!# , =+�./*�, , 2��)�.�0�, . 
 
�#'#.�  �#&'��%  �#7�#��" �  +�(��!#  �  7�#'$���  1.,  !"$($% (�.$7#-�"�35  .$!��# -

!#61$��%  �  �  +�72�6��!",5  �  2$"�1#5 ��.$!$��,  !"$($% (�.�6�.#  1� &'#$+! #,  = !($ -
1�*�,  1891 0. (�#2$��#,  !"$(8 ….. 1992). �  1#.8�$%9$2 (�.$7#-�"��$  .$!��#7+$1$��$  
!"#.�  (.#��2$��32  0�!&1#�!"+$��32  2$��(��,"�$2  (�  ���8�$  !  7#!&5�% �  =��7�$% 
(�'+3 . �$!��#7+$1$��$  + !"$(�  1�!"�0.�  �#���.89$0�  (�1:$2#  + 1948-1953 00. (�$0� -
1#$+# �  1� ., 2005). �  (�!.$1�$$  +�$2, , (��  ��!&61$���  (���.$23  0.��#.8��0�  (�"$(.$ -
��,   .�2#"# , (�# "� #  #0��.$!�2$.���#*��  +!$ '#-$  �7&'#$"!,  !  (�7�*�%  �(�$1$.$��,  
 �.�'$!"+#  �7:,"�0�  #"2�!)$���0�  &0.$��1#  �! &!!"+$��32�  ���0$�*$��7#2�  .$!�(� -
.�!  (Carbon sources…, 2011; Kort, Turnock, 1999). 

�$ �$"  !"$(��%  7#!&9.�+�!"�  7# ./'#$"!,  �$  + 2#.�2   �.�'$!"+$  �!#1 �+ ,  #  + 
(&!"3�,5 , # + !.#��%  !(�!����!"�  !"$(�35  = �!�!"$2  &1$�6�+#"8 (�.&'$��&/  +.#0&, 
'"�  !+,7#��  !  �$7 �  +3�#6$���%  !$7����!"8/   .�2#"#  (�#�#2���+ , ��2��$� � , 2007). 
��0.#!��  (�"$*$� � , 2011), +31$.,/"  (,"8  �!��+�35  )&� *�%  .$!��#!#61$��% : (�$ -
1�"+�#-$��$  7#!&5: (�$1�"+�#-$��$  +�1��%  �  +$"��+�%  =��7��  (�'+ ; (�+39$��$  &�� -
6#%��!"� , !�5�#�$��$  �#7�����#7�,  6�+�"��0�  �  �#!"�"$.8��0�  2��# ; (�+39$��$  &!-
"�%'�+�!"�  #0��.#�19#)"# . �  !+,7�  !�  +!"&(.$��$2  + !�.&  ���"! �0�  (��"� �.#  & .$-
!�(�.�!  �-&"�2�  (��,+�.�!8  $-$  1+$ +#6�3$  )&� *�� ,  �"��3$  .$!#  +3(�.�,.�  �  
�#�89$ , ��  ���  �$  �*$��+#.�!8 : !+,73+#��$  �� 2, ".$. !��6$��$  (#��� �+�0�  =))$ "# , �  
 �2($�!#*�,  (��239.$��35  +3���!�+  �� 2. �  ($���1  !  1990 (�  200200. .$!�(�!#1 #2�  
�#  !$.8! �5�7,%!"+$��35  7$2.,5  �3.�  (�0.�-$��  �#  "$���"����  �;  3047281 "3! . "���  
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�� 2, + "�2  '�!.$  2% !�!"#+�.  + .#1  �$.0���1! �%  ��.#!"� , ��.$$  8% - �����$6! �%  �  
2$�$$ 2% - �&�! �% . 

�.�,��$  .$!�(�.�!  �#  !+�%!"+# (�'+  �7&'$��  1�!"#"�'��  (�1����� . �$�+3$  !+$-
1$��,  �  +.�,���  .$!�35  (�.�!  �#  (�'+3  + «�#2$���%  !"$(� » �3.�  �(&�.� �+#�3  � .� . 
�&2��32  $-$  + 1930 0. ��  �"2$"�.  &.&'9$��$  !"�& "&�3 , (���6$��$  0.&���3  +! �(# -
��, , &+$.�'$��$  2�-��!"�  0&2&!�+�0�  0���7��"#  �  !�1$�6#��,  0&2&!# + �$2  �  1#6$ 
0�+���.  �  "�#�!)��2#*��  ��3 ��+$���0�  '$���7$2#  + +3-$.�'$��3% . �  "�  6$ +�$2,  
�$7&.8"#"3 �!!.$1�+#��%  � .� . �5"3�*$+#  (� #7#.� , '"�  30-.$"��%  !��  (���7�#!"#��,  
.$!�(�.�!  �$1�!"#"�'$�  1.,  "�#�!)��2#*��  ��3 ��+$��35  '$���7$2�+  + +3-$.�'$� -
�3$ . 

�# �2  ���#7�2 , �!��+�3$  �#(�#+.$��,  �72$�$��,  2��)�.�0�'$! �5  !+�%!"+ (�'+  
(�1  +.�,��$2  .$!�(�.�!  2�6��  !'�"#"8  &!"#��+.$��32� . �  "�  6$ +�$2,  "$2(3  ="�0�  
(��*$!!#  �  �!��$���!"�  $0� (��,+.$��,  + �#7�35  (�'+$��� -��� .�2#"�'$! �5  &!.�+� -
,5  �7&'$�3  �$1�!"#"�'�� . �$.8/  �#9$% �#��"3  ,+.,.�!8  +3,+.$��$  !"$($��  �72$�$��,  
2��)�.�0�'$! �5  !+�%!"+ '$���7$2�+  + #0��.$!�2$.���#"�+�35  .#�19#)"#5  �#  "$��� -
"����  .$!�!"$(�  ��$1�$�&!! �%  +�7+39$���!"� . 

��0���.  �  $����.  �������!���1  
 ��:$ "�2  �!!.$1�+#��,  (�!.&6�.  (�'+$��3%  (� ��+  "�$5   ./'$+35  &'#!" �+ . 

���  �5  �"���$  !��./1#.�!8  !.$1&/-�$  "�$��+#��, : &'#!" �  �#5�1,"!,  + �#7�35   .� -
2#"�'$! �5  &!.�+�,5  .$!�!"$(�  ��$1�$�&!! �%  +�7+39$���!"� ; + 0$�2��)�.�0�'$! �2  
�"��9$���  ���  !��"+$"!"+&/"  (.�! �2  +�1��#71$.#2 ; �#  +!$5 &'#!" #5  + �$(�!�$1!" -
+$���%  �.�7�!"�  1�&0 �"��!�"$.8��  1�&0#, + (�$1$.#5  #�$#.# �1��%  $!"$!"+$���%  (�' -
+$���%  �#7��!"� , �#5�1,"!,  "��  &0�18,: *$.���#,  .&0�+#,  !"$(8 , (#9�,  �  .$!�(�.�!# , 
+�7�� 9#,  �#  2$!"$ (#9�� . 

 <$.#"$.8�32�  &!.�+�,2�  ,+.,.�!8  !5�6�$  5����.�0�'$! �$  �#2 �  ="#(�+  5� -
7,%!"+$���0�  �!+�$��,  �  �.�7 #,  9����#  .$!�(�.�! . �  �$7&.8"#"$ (��+$1$��,  (��! � -
+35 �#��" , +  #'$!"+$  �#7�+35  �#2�  �3.�  �1$�"�)�*���+#�3  &'#!" � , �#!(�.�6$��3$  
+ �$(�!�$1!"+$���%  �.�7�!"�  �"  �5�#�,$235  .&0�+� -!"$(�35  .#�19#)"�+  .$!�!"$(� : 
+�.�7�  �$�"�#.8�� -�$���7$2��0�  7#(�+$1�� #  �2 . � .� . �.$5��#  (&'#!"�  «�"�$.$* #,  
!"$(8 »), �,1�2  �  �#  "$���"����  7#(�+$1�� #  «�$.�0��8$ » (&'#!"�  «�2! #,  !"$(8 »), �#  
"$���"����  7# #7�� #  «�#2$��#,  !"$(8 » (&'#!"�  «�#2$��#,  !"$(8 »). 

	!"���,  5�7,%!"+$���0�  �!+�$��,  �  +�7�#!"  �#!(#9 �  (�'+$���0�  (� ��+#  �7&'# -
.�!8  !  (�2�-8/  �!"��� � - #�"�0�#)�'$! �0�  2$"�1# . �3.�  �!(�.87�+#�3  �#7��+�$ -
2$��3$   #�"�0�#)�'$! �$  2#"$��#.3   �&(��0�  2#!9"#�#  XVIII, XIX, ��  +$ �+ . �!"# -
��+.$�� , '"�  +  ��*$  XVIII +$ # "$���"���,  +!$5  ./'$+35  &'#!" �+  (�$1!"#+.,.#  !� -
��%  $!"$!"+$��3$  .&0�+� -!"$(�3$  ���0$�*$��73  ��7�#!"  (#9�� , !�(�,6$���%  !  .$!� -
(�.�!�% , �#  &'#!" $  «�"�$.$* #,  !"$(8 », �(�$1$.$�  (��2$���  + 140 .$" . ��#.�0�'�3%  
+�7�#!"  �2$$"  �7&'$��#,  (#9�,  �#  &'#!" $  «�2! #,  !"$(8 ». ��7�#!"  (#9��  &'#!" #  
«�#2$��#,  !"$(8 » !  &'$"�2  $$ �!(�.87�+#��,  + ($�$.�6��%  !�!"$2$  7$2.$1$.�,  1�!"� -
0#$" 140-150 .$" . ��7�#!"  .$!�(�.�!  �*$��+#$"!,  + 55-57 .$" .  

	!!.$1�+#��$  (�'+  (���7+�1�.�!8  (&"$2 7#.�6$��,  (�'+$��35  �#7�$7�+. �   #6 -
1�2  �7  ��5  (��+�1�.�!8  �72$�$��$  2�-��!"�  0���7��"�+  �  0.&���3  +! �(#��,  + 15-
 �#"��%  (�+"����!"� . �#  �!��+#���  !�#+��"$.8��0�  #�#.�7#  !"��$��,  (�'+$��35  (�� -
)�.$%  1$.#.�!8  +3+�13  �  �#(�#+.$���!"�  (�'+����#7�+#��,  + �$7&.8"#"$ !2$�3  *$.� -
�3  (#9�$% �  + (��*$!!$  7#2$-$��,  (#5�"�35  &0�1�% .$!�(�.�!#2� . ��6$  ��!&61#/" -
!,  �$7&.8"#"3 �72$�$��,  2��)�.�0�'$! �5  (��7�# �+  (�'+ , ". . 2��)�.�0�,  (�'+3  – 
="�   ��*$�"����+#���$  �"�#6$��$  $$ 0$�$7�!#, �!"����  $$ �#7+�"�,  (��7#��+ , 2004). 
�$�+3$  �"�0�  ��!&61#$2�%  (���.$23  �#!!2�"�$�3  �#2�  �#�$$  (�$�1$+  �  1� ., 2012). �  
1#���2  !���-$���  �!(�.87�+#�3  �$7&.8"#"3 �!!.$1�+#��%  2012 0�1#. 

  
�#�"�!5$2#  2$!"�(�.�6$��,   ./'$+35  &'#!" �+  �!!.$1�+#��,  (� #7#�#  �#  ��! . 1. 
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��! . 1. �#72$-$��$   ./'$+35  &'#!" �+  �!!.$1�+#��,  �#  "$���"����  �$�"�#.8��%  .$!� -

!"$(�  ��!"�'�� -�+��($%! �%  �#+���3  
 
 

 �!��+�3$   .�2#"�'$! �$  5#�# "$��!"� �  &'#!" �+  (��+$1$�3  + "#�. . 1. 
�#�.�*#  1.  

�.�2#"�'$! �$  5#�# "$��!"� �   ./'$+35  &'#!" �+  �!!.$1�+#��,  

�'#!"�  
�!#1 � ,
0�1, 22  

��$1�$0�1�+#,  "$2($�#"&�# , 0 � ��1��"$�2�'$! �%   �=))�*�$�"  

�"�$.$* #,  !"$(8  580 +5,3 1,2 
�2! #,  !"$(8  530 +5,6 1,1 

�#2$��#,  !"$(8  480 +5,8 1,0 
 


�2%�*���.  �  �'  ���%3�����  
 �  "#�. . 2 (��+$1$��   .#!!�)� #*�����$  (�.�6$��$  �!!.$1�+#��35  (�'+  [9]. �!$  

(�'+3  �#7+�"3  �#  .$!!�+�1�35  !&0.�� #5 . ���  �"��!,"!,    !"+�.&  (�!".�"�0$��35  
(�'+  �"1$.&  #  &2&.,"�+�� -0&2&!�+35 (�'+ . �# �2  ���#7�2 , �3.�  �7&'$��  4 "�(#  
(�'+ . �#  ��! . 2 (� #7#�#  2�-��!"8  0&2&!�+�0�  0���7��"#  (� ) + �7&'$��35  (�'+$��35  
�#7�$7#5. >"�"  (� #7#"$.8  ��.#1#$" , (�$�2&-$!"+$��� , �$7�#'�"$.8�32  +#�8���+#��$2  
(1�  10%). �$��.89�$  +#�8���+#��$  (12-13%) �"2$'$��  + .$!�(�.�!$  + �"�$.$* �%  �  
�2! �%  !"$(�  �  !�$1�$$  (25%) + *$.����%  (�'+$  �#2$���%  !"$(� . ���+$1$��#,  �*$� #  
7�#'�2�!"�  �#7.�'�%  2$61& !�$1��2�  (� #73+#$" , '"�  !  +$��,"��!"8/  95% 2�6��  &"-
+$�61#"8: 

1) 1.,  &'#!" #  «�"�$.$* #,  !"$(8 »: *$.��#  �  .$!�(�.�!#  !&-$!"+$���  �$  �#7.� -
'#/"!,  (�  2�-��!"�  0&2&!�+�0�  0���7��"# , ��  2�-��!"8  #�#.�0�'��0�  0���7��"#  �#  
(#9�$  1�!"�+$���  ��6$ , '$2  �#  *$.��$  �.�  + .$!�(�.�!$ ; 
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�#�.�*#  2.  
�.#!!�)� #*�����$  (�.�6$��$  �!!.$1&$235  (�'+  

�0�18$  �#7+#��$  (�'+3  (�   .#!!�)� #*��  2004 0.  

«�"�$.$* #,  !"$(8 » 

�$.��#  �$���7$2  0.���!"� -�../+�#.8�3%  "�(�'�3%  !�$1�$2�-�3%  0.&�� � #����#"�3%  !�$1 -
�$!&0.���!"3%  

�#9�,  �0��'$���7$2  0.���!"� -�../+�#.8�3%  "�(�'�3%  !�$1�$2�-�3%  !�$1�$(#5�"�3%  !�$1 -
�$ - �.�  0.&�� � #����#"�3%  !�$1�$!&0.���!"3%  

�$!�(�.�!#  �$���7$2  0.���!"� -�../+�#.8�3%  �(�17�.$��3%  2�-�3%  !�$1�$ #����#"�3%  !�$1�$ -
!&0.���!"3%  

«�2! #,  !"$(8 » 
�$.��#  �$���7$2  2�0�#*����� -2�*$..,��3%  !�$1�$2�-�3%  0.&�� �   #����#"�3%  �"  !�$1�$ - 1�  

",6$.�!&0.���!"�0�  
�#9�,  �0��'$���7$2  2�0�#*����� -2�*$..,��3%  !�$1�$2�-�3%  +3!� � #����#"�3%  !�$1�$ -

!&0.���!"3%  
�$!�(�.�!#  �$���7$2  2�0�#*����� -2�*$..,��3%  2�-�3%  0.&�� �   #����#"�3%  !�$1�$!&0.���!"3%  

«�#2$��#,  !"$(8 » 
�$.��#  �$���7$2  2�0�#*����� -!$0�$0#*����3%  !�$1�$2�-�3%  !�$1�$ #����#"�3%  ",6$.�!&0 -

.���!"3%  
�#9�,  �0��'$���7$2  2�0�#*����� -!$0�$0#*����3%  !�$1�$2�-�3%  !�$1�$ #����#"�3%  ",6$.� -

!&0.���!"3%  
�$!�(�.�!#  �$���7$2  2�0�#*����� -!$0�$0#*����3%  !�$1�$2�-�3%  0.&�� �   #����#"�3%  ",6$.� -

!&0.���!"3%  
2) �#  &'#!" $  «�2! #,  !"$(8 » �#7.�'�,  2$61& &0�18,2�  �#���.$$  7#2$"�3 : 2�- -

��!"8  0&2&!�+�0�  0���7��"#  + (�'+$  .$!�(�.�!3  1�!"�+$���  +39$, '$2  �#  *$.��$  �.�  
�#  (#9�$ ; �1��+�$2$���  ="�"  (� #7#"$.8  + *$.����%  (�'+$  1�!"�+$���  +39$, '$2  + 
(�'+$  (#9�� ; 

3) 1.,  &'#!" #  «�#2$��#,  !"$(8 » *$.���3%  �  (#5�"�3%  +#��#�"3  �$  �#7.�'#/"!,  
(�  2�-��!"�  0&2&!�+�0�  0���7��"# ; + "�  6$ +�$2,  ="�"  (� #7#"$.8  + .$!�(�.�!$  1�!"� -
+$���  +39$, '$2  + (�'+#5  *$.��3  �  (#9�� . 

 
��! . 2. ��-��!"8  0&2&!�+�0�  0���7��"#  �!!.$1�+#��35  (�'+  

 
�#  ��! . 3 (� #7#�#  0.&���#  +! �(#��,  (�'+  (��  ���#��" $  �#!"+���2  10% HCl.  
>"�"  (� #7#"$.8  "# 6$  5#�# "$��7&$"!, , + �!��+��2 , �$7�#'�"$.8�32  +#�8���+# -

��$2 . �$��.89�$  +#�8���+#��$  (12-14%) �"2$'$��  �#  (#9�$  + �"�$.$* �%  �  �2! �%  
!"$(�  �  + *$.����%  (�'+$  �#2$���%  !"$(� . �*$� #  7�#'�2�!"�  �#7.�'�%  2$61& !�$1 -
��2�  (� #73+#$" , '"�  « .#!!�'$! #, » "$�1$�*�,  �72$�$��,  0.&���3  +! �(#��,  (��,+ -
.,$"!,  + �#2$���%  !"$(� , 01$ (�'+3  (�1  .$!�(�.�!�%  +! �(#/"  1�!"�+$���  0.&�6$ , '$2  
(�1  (#9�$% �.�  �#  *$.����2  &'#!" $ , # *$.���3$  (�'+3  – 0.&�6$ , '$2  �5  (#5�"�3$  
#�#.�0� . 
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��! . 3. �.&���#  +! �(#��,  + (��)�.,5  (�'+  

 
�  �7&'$��35  (�'+$��35  �#7�$7#5 �#  &'#!" $  «�2! #,  !"$(8 » 0.&���#  +! �(#��,  

�#  *$.��$  �3.#  1�!"�+$���  0.&�6$ , '$2  �#  (#9�$  �.�  + .$!�(�.�!$ ; �1��+�$2$���  (�' -
+3 .$!�(�.�!3  +! �(#.�  0.&�6$ , '$2  (#5�"�3$  +#��#�"3 . 

	�&/  !�"&#*�/  1$2��!"���&/"  (�'+3  �"�$.$* �%  !"$(�  ('$���7$23  �../+� -
#.8�� -0.���!"3$ ). ����,  +! �(#��,  �#  *$.����2  &'#!" $  1�!"�+$���  ��6$ , '$2  �#  
(#9�$  �.�  + .$!�(�.�!$ ,   "�2&  6$ (�'+3  (#9��  +! �(#/"  1�!"�+$���  0.&�6$ , '$2  
(�'+3  .$!�(�.�!3 . ��.&'$��3%  �$7&.8"#" !+�1$"$.8!"+&$"  ��  #!�22$"��'��!"�  0$"$-
��2��)��0�  ($1��#  �  "�$�&$"  1#.8�$%9$0� (��1�.6$��,  �!!$1�+#��% . 

�
���
  
 �# �2  ���#7�2 , + ��-$2  �  *$.�2  �#�./1#$"!,  1�+$�0$�*�,  #�"��(�0$���%  =+�-

./*��  '$���7$2�+  (��  �#7�35  "�(#5  �5  �!(�.87�+#��,  + #0��.$!�2$.���#"�+��2  

.#�19#)"$ , '"�  !+,7#��  !  =+�./*�����%  !2$��%   .�2#"�'$! �5  �$6�2�+  (�'+  (��  7#-
2$-$���  !"$(��%  *$.��3  (#9�$%, # (#9��  – .$!�(�.�!�% . �1�# �  �$��5�1�2�  1#.8-
�$%9$$ (��+$1$��$  �!!.$1�+#��%  1.,  +3,!�$��,  +�(��!�+ , �!"#/9�5!,  1�! &!!��� -
�32� . 

��	���  �	�������
  
1. �#2$��#,  !"$(8 : �$!�#0�#��3$  .#�19#)"3  / ; .� . ��.8 �+ , � .	 . �$!"$��+ , � .� . �$"��+  �  

1� . �����$6 : 	71 -+�  ��� , 1992. 224 ! . 
2. �.#!!�)� #*�,  �  1�#0��!"� #  (�'+  ��!!��  / #+"��3  �  !�!"#+�"$.�  � .� . A�9�+ , � .� . 
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�% &2$�# , 2004. – 342 ! . 
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[>.$ "����3%  �$!&�! ]. – URL: http://kyotoforests.narod.ru (1#"# ���#-$��,  20.08.2011). 
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��� : 574.42 
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�  ����	���	
   

������ -���������  ��	����	�  
�����	���  � -� .� ., �����	���  � .� . 

���
��"���
��  ��������  �������#	�
�$  �	������  � !  �� , ��$�#
��� , 
 
;$��2$�   ��1�*������+#��,  !�$13  *$��"�'$! �2�  0�&((���+ #2�  ��0#��72�+  – �1��  �7  

+#6�$%9�5  &!.�+�%  (�11$�6#��,  ����#7�����#7�,  + #��1�35  ��.#!",5 . �  &!.�+�,5  ��!"�'�� -
0�  ��$1 #+ #78,  - #��1�35  7��  �$+$�� -�#(#1��0�  ��� #!(�, , +  #'$!"+$  2�-�35  *$��7����# -
7&/-�5  #0$�"�+  +3!"&(#/"  7#��!.�  �  �"1$.8�3$  = 7$2(.,�3  1�$+�+�1�35   &!"#��� �+  "#2#-
�� !#  �  !$.�"�,� � . �  �#��"$  �#!!2�"�$�3  !($*�)�'$! �$  '$�"3  ��0#��7#*��   &!"#��� �+35  
!���-$!"+  �  �5  )&� *���#.8�#,  ��.8  +  #'$!"+$  +$1&-�5   �2(��$�"�+  *$��7����#7�+#"$.8�� -
0�  (��*$!!# . �#�#  !�#+��"$.8�#,   �2(.$ !�#,  (�!$7���#,  �*$� #  .� #.8�35  �72$�$��%  0�1�� -
.�0�'$! �0�  �$6�2#  (�'+ , 0&2&!# �  !�.$+�0�  (��)�.,  (�'+�0�&�"�+ , !�!"#+#  �  (��1& "�+��!"�  
�#!"�"$.8�35  0�&((���+� , +�1�+�0�  ���.�,  �  (��!"�#�!"+$���0�  �#!(�$1$.$��,  6�+�"��0�  
�#!$.$��,  + &!.�+�,5   &!"#��� �+35  7#��!.$%  �  !�(�,6$��35  ���"�(�+  �" �3"�0�  (�., . �  
="�2  (.#�$  �#��"#  (�$1!"#+.,$"  !���%  +#6��$  1�(�.�$��$    )&� *���#.8��%  5#�# "$��!"� $  
#��1�35  ��.#!"$%  �$+$�� -�#(#1��0�  ��� #!(�, . 

 
��,#	�%	  ����� : "#2#�� ! , !$.�"�,� # , !�.$ �.�!�� , +.#6��!"8  (�'+3 , 0&2&!, !�.$+�%  

(��)�.8 ,  &!"#��� �+3$  �  �" �3"3$  #��1�3$  = �!�!"$23 , = �.�0�'$! �$  2$5#��723  )&� -
*������+#��,  #��1�35  = �!�!"$2 . 

 
�1��%  �7  !($*�)�'$! �5  '$�"  (�.&(&!"3��35  = �!�!"$2  ,+.,$"!,  +3!� #,  ($!" -

��"#  ( �2(.$ !��!"8 ) (�'+$��� –�#!"�"$.8��0�  (� ��+# , ��,7#��#,  !+��2  (���!5�61$ -
��$2  !#232  �#7.�'�32  )�7�'$! �2  �  ���0$��32  (��*$!!#2 . �# #,  2�7#�'��!"8  + &!-
.�+�,5  1$)�*�"#  #"2�!)$��35  �!#1 �+  �  �"!&"!"+�,  ��-$0�  !"� #  �(�$1$.,$"!,  �$�#+ -
��2$��32  ($�$�#!(�$1$.$��$2  +.#0�  (�  2� ���$.8$)&  (�+$�5��!"�  (�'+3 , '"� , + !+�/  
�'$�$18 , !+,7#��  !  +3!� �%  7#!�.$���!"8/  (�'+ , ��$!($'�+#/-$%  ���#7�+#��$  (�'+$� -
�35  (��!#1� , �  +3-$.#'�+#��$2  !�.$%  + �$7&.8"#"$ 0���7��"#.8��0�  ($�$�#!(�$1$.$ -
��,  #"2�!)$��35  �!#1 �+  (	+#��+# , ;��1.#�1 , 1954; ��1$ , 1963 �  1� .), +.�,��$2  6� -
+�"�35  �  �#!"$��% , !�$1�   �"��35  +31$.,$"!,   �2(.$ !  # "�+�35  !�$1����#7&/-�5  
+�1�+  (�#+�$� � , 1951, 1952; �#+�$� � , ?��#"�+ , 1952; ��#"&��+ , 1973, 1984# �  � ; 
��#"&��+ , �&� �+# , 1969,1972; ��!$.$+# , 1982 �  1� .). 

��-�32  )# "���2  *$��7����#7�+#��,  + #��1�35  = �!�!"$2#5  +3!"&(#/"  �" -
1$.8�3$  +�13   &!"#��� �+35  �  1�$+$!�35  �#!"$��% , + (�1 ����+�2  (��!"�#�!"+$   � -
"��35  )��2��&$"!,  !($*�)�'$! �%  2� �� .�2#" , �".�'#/-�%!,  �"��!�"$.8��%  2$7�-
)�.8 -��!"8/  &!.�+�%  (�2�"��$+ , 1985; �#+�$� � , 1951, 1952; �$'#$+# , 1974; �$'#$+# , 
���5�18 � , 1953; ��"9�.81 , 1968; �#.$"#$+,1976; �#(#��+ , 2003 �  1� .). �# #,  )�"�0$� -
�#,  2�7#�'��!"8  �#!"�"$.8��0�  (� ��+#  !(�!��!"+&$"  +�7�� ��+$��/  =))$ "#   ��"�# -
!"#  &!.�+�%  2$61& (�1 ����+32  (��!"�#�!"+�2  1�$+$!�� - &!"#��� �+�%  �#!"�"$.8�� -
!"�  �  �" �3"32�  &'#!" #2�  �  �(�$1$.,$"!,  *$.32  �,1�2  +7#�2�!+,7#��35  (��*$!!�+ , 
+$1&-�5    .� #.8��%  2$7�)�"�7#*��  �  !2$�$  "�(�+  �  (��1& "�+��!"�  �#!"�"$.8��0�  
(� ��+# , (��!"�#�!"+$���2&  ($�$�#!(�$1$.$��/ , ��!"&  +�1�+�0�  �#7�����#7�,  �  !&2-
2#���%  '�!.$���!"�  6�+�"�35  (�.�+,��� �+# , ��7$2! #, , 1989; �#(#��+ , 1990; �#.$ -
"#$+, 1976). 

�  &!.�+�,5  (�.&(&!"3�8  �$+$�� -�#(#1��0�  ��� #!(�,  +  #'$!"+$  ,� �5  #0$�"�+  
*$��7����#7�+#"$.8��0�  (��*$!!#  +31$.,/"!,  7#��!.�  �  �"1$.8�3$  = 7$2(.,�3  1�$+� -
+�1�35   &!"#��� �+  "#2#�� !�+ , !�.,�� �.�!�� #  �  !$.�"�,� �  (Tamarix ramosissima 
Ledeb., T. meyeri Boiss., Halostachys caspica(Pall.) C.A.Mey, Nitraria schoberi L.). > �!� -
!"$2�#,  ��.8  ="�5  +�1�+  �!"#$"!,  !�+$�9$���  �$�7&'$���%  �  �(�$1$.,$"  # "&#.8��!"8  
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1#���%  �#��"3 , !+,7#���%   #  !  �$��5�1�2�!"8/  (���2#��,  2$5#��72�+  )&� *���� -
��+#��,  #��1�35  "$���"���% , "#  �  2$5#��72�+  &!"�%'�+�0�  (�11$�6#��,  $!"$!"+$� -
��0�  ����#7�����#7�,  �  (��1& "�+��%  $2 �!"�  #����0$��35  �$!&�!�+ . �  ="�2  (.#�$  
�#��"#  (�$1!"#+.,$"  !���%  +#6��$  1�(�.�$��$    )&� *���#.8��%  5#�# "$��!"� $  
#��1�35  ��.#!"$%  �$+$�� -�#(#1��0�  ��� #!(�, .  

 
5���!�1  �  $�������  !."������1  )����. �

��#%��  +3(�.�$��,  �#��"3  (��5�1�"!,  �#  *$�"�#.8�&/  '#!"8  �$�! � -�&.# ! �%  
1$.8"�+�% #  &2&.,"�+�� -#../+�#.8��%  �#+���3  �#(#1�� -��� #!(�%! �%  ��72$��� -
!"� . ��'+#  !�.��'#  "�(�'�3%  .$0 �!&0.���!"3%  5.���1�� -!&.8)#"��0�  7#!�.$��,  !  
($!"�32  .�"�.�0�'$! �2  !"��$��$2 , !)��2���+#+9�%!,  �#  !+$".� - #9"#��+35  (�'+#5  
(�#.�2��7#$+ , ���7�$+ , �!2#��+ , 2008; �#.��$ �+ , 2010) !  1�2�����+#��$2  =)$2$�� -
+� -(�.3��� -!�.,� �+32�   �2(.$ !#2�  (��.� ��# , A�))$�! , 1962).�$6�2  (�'+����# -
7�+#"$.8�35  (��*$!!�+  #+"�2��)�3% . �.,  +!$% "$���"����  �$�! � -�&.# ! �%  ��72$� -
��!"�  +$!82# 5#�# "$��#  �$��.89#,  !&22# #"2�!)$��35  �!#1 �+ , '"�  (��  7�#'�"$.8��%  
!&22$ # "�+�35  "$2($�#"&�  �  1.��$  �5  ($���1#  ��.$$  (�.&0�1# , �(�$1$.,$"  )��2��� -
+#��$   .�2#"#  #��1��0�  ((�.&(&!"3���0� ) "�(# . ��$1�$0�1�+�$   �.�'$!"+�  �!#1 �+  
 �.$�.$"!,  �"  200 1�  300 22 /0�1.  

 �   #'$!"+$  �(3"�35 , + 5#�# "$��35  .#�19#)"�35  0�#��*#5  #�$#.# �#7.�'�35  
+�1�+   &!"#��� �+ , �3.�  +3��#�3  1+# &'#!" # , �1��  �7   �"��35  �#!(�.#0#.!,  + 1$.8"� -
+�% 7��$  � . �$�$  �#  !�.��'# #5  "�(�'�35  ()�"�  1) �  1�&0�%, + 1$.8"�+�% 7��$  � . �&.#  
�#  (��2��! �5  .&0�+35 !�.��'# #5 . �  (�$1$.#5   #61�% "$���"����  +31$.,.�!8  1+# 
!2$6�35  �(3"�35  &'#!" #  – &'#!"�  + (�1 ����+�2  (��!"�#�!"+$  !(.�9�35  7#��!.$%  
 &!"#��� �+  �.�  $$ �"1$.8�35   �&(�35  = 7$2(.,��+  (+ (�$1$.#5  ���1/���0�   �.8*# ) �  
+  #61�2  �7  !.&'#$+  - &'#!"�  �" �3"�%  !"$(� . �#�#..$.8��  + "$'$��$  2009-201100. (�  
!2$6�32  &'#!" #2  �"���#.�!8  �1$�"�'�3$  (���3 .  

��'+$��3$  ���#7*3  �#  (�$12$"  !�1$�6#��,  0&2&!#, !&5�0�  �!"#" #  !�.$% , �(�$ -
1$.$��,  ��-$%  -$.�'��!"� , 5.���1 -����+ , !&.8)#" -����+ , +.#6��!"� , ����+   #.8*�,  �  
2#0��, , !&223  �#"��,  �   #.�,  �"���#.�!8  $6$2$!,'�� , + ($���1  !  2#�"#  (�  � ",��8 , 
'$�$7   #613$  10 !2  1�  0.&���3  + 1 2 �  7#"�#0�+#.�  +!$ 7�#'�23$  0���7��"3  (�'+3  (� , 
� , � 1).  

 

;�"�  1. �(3"�3$  &'#!" �  !   &!"#��� �+32�  7#��!.,2� , 1$.8"# � . �$�$ . 
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�*$� &  ($�+�'��%  (��1& *��  �  +�1�+�0�  !�!"#+#  �#!"$��%  (��+�1�.�  !"#�1#�" -
�32�  2$"�1#2�  �#   +#1�#"�35  (.�-#1 #5  �#72$��2  + 0,062 22 ((�1  (�.�0�2   &!"#��� -
 �+ ) �  0,25 – 1.0 22 (�  �" �3"32  &'#!" #2  (�3 �+ , 1952, 1978; �3 �+ , ��.�+��# , 1965; 
�#2$�! �% , 1966, 1971 �  1� .). 

���  �7&'$���  6�+�"��0�  �#!$.$��,  (��2$�,.!,  *$.3% �#���  !($*�)�'$! �5  2$-
"�1�+   �.�'$!"+$���%  �   #'$!"+$���%  �*$� �  '�!.$���!"�  �  ��-$0�  �#7�����#7�,  +� -
1�+ �#  !�#+��+#$235  &'#!" #5 . �.,  �#7.�'�35  0�&((  6�+�"�35  ="�  1�!"�0#.�!8  �#7-
.�'�32�  (&",2� . �'$"3  2#.�0�  !&!.� #  �  0�$�$�-� �+�%  ($!'#� �  (��+�1�.�!8  �#  
(�,2�&0�.8�35  (.�-#1 #5  �#72$��2  + 0,25 0# !  �!(�.87�+#��$2  !($*�#.8�35  2$"�1�+  
�".�+#  (����1�� , ��#"&��+ , �#0�2$1�+ , 1981; �#0�2$1�+ , �5"#$+ , 1989). �'$"3  '�! -
.$���!"�  "&9 #�'� �+  (���7+�1�.�!8  + !+$"$ )#�  #+"�2���.,  �#  (���7+�.8��  +3��#� -
�35  &'$"�35  .���,5  (�$.8*�+ -�$%�&"�+ , �!#1'#, , 1960). ��  +!$ ($���13  + �#��"$  �! -
(�.87�+#.�!8  �  �"��!�"$.8�3$  &'$"3 , (�7+�.,/-�$  �*$��"8  +�1�+�%  !�!"#+  �  �"��!� -
"$.8��$  ���.�,  "$5 �.�  ��35  0�&((  �  +�1�+  6�+�"�35  + 1+&5 �  ��.$$  &'#!" #5 . �.,  
="�5  *$.$% �!(�.87�+#.�!8  (�'+$��3$  .�+&9 �  (.�+&9 �  �#��$�# -�$%.$�#) �  .�+'�$  
 #�#+3 . �!��$���!"�  �!(�.87�+#��,  ="�5  2$"�1�+  (�1�����  �#!!2#"��+#/"!,  + !($*� -
#.8��%  .�"$�#"&�$  (��6#�'� �+ ,1961; ��7.�+ , ����&�0 , 1971;;#!&.#"� , 1971; �#. -
)$18$� , 1965; Walker, 1957). �.,  �*$� �  +�1�+�0�  �#7�����#7�,  �  !5�1!"+#  �!!.$1&$ -
235  ���"�(�+  �#2�  �3.�  �!(�.87�+#�3  !��"+$"!"+&/-�$  (��!"3$  ��1$ !3  ( �1&2 , 
1975; <�+�"�+! �% , 1980).  


�2%�*���.  �  ���%3����� . 
�$6�2  +.#6��!"�  (�'+  1#���%  "$���"����  (�# "�'$! �  (�.��!"8/  �(�$1$.,$"!,  

�!#1 #2�  5�.�1��0�  ($���1#  0�1#, �#  1�./   �"��35  (��5�1�"!,  ��.$$  (�.�+��3  0�1� -
+�% !&223  �!#1 �+ . �# �(.$��$  ="�0�  7#(#!# +.#0�  + +�1$ !�$0# 2�6$"  (���!5�1�"8   �#%-
�$  �$�#+��2$��� , ��&!.�+.$���%  $0� ($�$�#!(�$1$.$��$2  7# !'$"  +$"��+�0�  ($�$��!#  !  
�" �3"35  &'#!" �+  (�.,  (�1  �"1$.8�3$   &!"#��� �  �.�  �5  7#��!.� . �.#0�1#�,  ="�2&, 
(�'+3  (�1  (�.�0�2   &!"#��� �+  (�.&'#/"     ��*&  7�23  ��.89&/  ���2&  #"2�!)$� -
�35  �!#1 �+ , '"�  �(�$1$.,$"  !($*�)�'$! �%  5#�# "$�  �5  &+.#6�$��,  �  ��$!($'�+# -
/"  +$!8 "�#�!(��#*����3%  7#(#! +.#0�  1#���%  "$���"����  (��! . 2.).  

  
��!  2. �#�# "$�  !�$0��# �(.$��,  + (�$1$.#5  �"1$.8�35   &!"#��� �+  + 7�2��%  ($���1  

 
�  ($���1  (�$19$!"+&/-�%  +$0$"#*��  (�#'#.�  2#�"# ) +.#6��!"8  +$�5��5  0��� -

7��"�+  (�'+$���0�  (��)�.,  �#  !2$6�35  &'#!" #5  + *$.�2  �#7.�'#.#!8  �$7�#'�"$.8��  
!  �$��.89�2  (�$+39$��$2  + !�!"$2$   &!"#��� �+35  7#��!.$%  + !�$1�$2  21,1% (�� -
"�+  15,4% + �" �3"�%  '#!"� . �  1#.8�$%9$2 (�1   &!"#��� #2�  + "$'$��$  +!$0� +$0$"#-
*�����0�  ($���1#  (#(�$.8 -�/�8 ) �"2$'#$"!,  �($�$6#/-$$  !��6$��$  +.#6��!"�  (�' -
+3 (�  +!$2& +$�5�$2&  ���$���"#$2�2&  0���7��"&  (�'+$���0�  (��)�.,  (10-50 !2 ),  &-
1# (��5�1,"!,   ���$+3$  !�!"$23  2��0�'�!.$��35  71$!8 (�$1!"#+�"$.$%  !"$(��0�  �#7-
��"�#+8,  �  +$!$���5  =)$2$��+ . ���6$��$  &��+�,  +.#6��!"�  + ($���1  2# !�2#.8��0�  
���#7�+#��,  (��1& *��  �#!"$��%  !�!"#+.,.�  71$!8 + ($���1  2#�" -�/�8  (�  �#7.�'�32  
0���7��"#2  �"  74 1�  90 % (+ !�$1�$2  82%), (��"�+  29-81% (+ !�$1�$2  48%) + �" �3"�%  
!"$(� . �  1�#(#7��$  0.&���  10-20 !2  �!��+�32  (�.87�+#"$.$2  (�'+$���%  +.#0�  +3!"&-
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(#$" �#��$+$!$���%  =)$2$��+3%   �2(.$ ! , + 1�#(#7��$  0.&���  30-50 !2  "�#�!(��#*�,  
+.#0�  �!&-$!"+.,$"!,  7# !'$"  .$"��5  7.# �+  �  2��0�'�!.$��35  (�$1!"#+�"$.$%  .$"�$0�  
�#7��"�#+8, , �  �#  0.&���#5  �"  50 1�  90 !2  �!��+�32�  "�#�!(��"$�#2�  +.#0�  ,+.,$"!,  
0.#+�3% *$��7����#7�+#"$.8   �2(.$ !#  – �1��  �7  +�1�+   &!"#��� �+ . �#  !.$1!"+�$  
!�$1�$+7+$9$��3%  (� #7#"$.8  +.#6��!"�  (�  +!$2& 0���7��"&  (�'+$���0�  (��)�.,  + 
&!.�+�,5   &!"#��� �+35  7#��!.$%  !��6#$"!,  + "$'$��$  +$0$"#*�����0�  !$7��#  !  
21,1+1,83% + �#'#.$  +$!�3  1�  9,8+1,85% +  ��*$  .$"#, # ��-�%  ��:$2  �!(�.87�+#���%  
(�'+$���%  +.#0�  1�!"�0#$"  71$!8 53,5% ("#�. . 1).  

�  &!.�+�,5  �" �3"�%  '#!"�   �2(.$ !#  +  #'$!"+$  # "�+��0�  (�"�$��"$.,  +.#0�  
+3!"&(#$"  "�.8 �  =)$2$��+3%   �2(.$ ! , � #73+#/-�%  �!!&9#/-$$  +�71$%!"+�$ "�.8 -
 �  �#  +$�5��%  - 10-30 !2  - 0���7��"  (�'+3 . ��.89�$  7�#'$��$  71$!8 �2$$"  �  (�,2�$  )� -
7�'$! �$  �!(#�$��$  +.#0�  !  (�+$�5��!"�  �" �3"�0�  (�., . �.#6��!"8  ��6��5  0���7�� -
"�+  + "$'$��$  +$!$��$ -.$"�$0�  ($���1#  !��6#$"!,  �#+��2$���  �  �$7�#'�"$.8�� , '"� , 
+�72�6�� , !+,7#��  !  6�7�$1$,"$.8��!"8/  �#7�$6$���  (���7�#!"#/-�5  71$!8 (�.3�$%  
�  1�$+�+�1�35  !�.,�� . ��$1�$+7+$9$��3%  (� #7#"$.8  +.#6��!"�  (�  +!$2& 0���7��"&  
(�'+$���0�  (��)�.,  !��6#$"!,  71$!8 + "$'$��$  +$0$"#*�����0�  !$7��#  !  15,4 + 1,45 % 
+$!��% �  1�  10,9+1,18 %    ��*&  .$"#, ��-�%  ��:$2  �!(�.87�+#���%  (�'+$���%  +.#0�  
�$  (�$+39#$"  29,2 %.  

�#  +�1��  �7  "#�.�*3  2,  #  +  &!"#��� �+35  7#��!.,5 , "#  �  + 0���7��"#5  (�1  
 ���#2�  �"1$.8��  �#!"&-�5   &!"#��� �+  "#2#�� !#  !�1$�6#��$  +#.�+�0�  0&2&!# 7�#-
'�"$.8��  (�$+39#$"  "# �+3$  �#  �" �3"35  &'#!" #5  !�!$1!"+&/-$0�  (�.,  !  =)$2$��+� -
!�.,� �+� -(�.3��32�  (1$.8"# � .�$�$ ) �  =)$2$��+� -�#7��"�#+�� -(�.3��32�  (1$.8"# 
� . �&.# )  �2(.$ !#2�  �#!"�"$.8��!"� .  

��-&/   #�"��&  (��*$!!�+  7#!�.$��,  (�  �$7&.8"#"#2 !�!"#+#  +�1�35  +3",6$  + 
!(.�9�35   &!"#��� �+35  7#��!.,5  (1$.8"# � .�$�$ ), + (�1 ����+�2  (��!"�#�!"+$  �" -
1$.8�35   &!"#��� �+  (1$.8"# � . �&.# ) �  (��.$6#-�5  (.# ���35  &'#!" #5  (�., � �# -
0.,1��  5#�# "$��7&/"  1#��3$  !�.$+�0�  (��)�.,  ("#�. . 3; ��! . 1).  

��0.#!��  ��-$2&  !�1$�6#��/  !�.$%  + (�'+#5   &!"#��� �+35  7#��!.$%  1$.8"3  � . 
�$�$ , +$�5��%  50-"�  !#�"�2$"��+3%   ���$���"#$23%  !.�%  2�6��  �"�$!"�     #"$0����  
�$7#!�.$��35  (�'+  (<0,3%), # (��)�.�  ��6��5  0���7��"�+  (�$�2&-$!"+$���    !.#�� -
7#!�.$��32  (0,3–0,5%) �.�  !�$1�$7#!�.$��32  (0,5–1%) (�'+#2 . �  "�  6$ +�$2,  !�!$1!" -
+&/-�$  �" �3"3$  &'#!" �  (�.,  (�  +$.�'��$  !&5�0�  �!"#" # , 1�!"#"�'��  +3!� �0�  (�  
+!$2& (��)�./ , 2�6��  �"�$!"�     #"$0����  (�'+  !  !�.8��%  (1-2 %) �  �'$�8  !�.8��%  
7#!�.$���!"8/  ( > 2%) ("#�. . 3). 

�"2$"�2 , '"�  !�.$+3$  2# !�2&23  + &!.�+�,5   &!"#��� �+35  7#��!.$%  �#5�1,"!,  
+��7&, '"�  0�+���"  ��  ��"$�!�+��2  �#7+�"��  1�$����+#���!"�  �  +$1&-$% ��.�  + ="�2  
(��*$!!$  !#2�5   &!"#��� �+ . �#  �" �3"35  &'#!" #5  (�.,  !  !�.$+32�  2# !�2&2#2�  + 
*$�"�#.8�35  '#!",5  (��)�.,  ,+��  (��!.$6�+#/"!,  ,+.$��, , !+,7#��3$  !  !$7���32�  
2�0�#*�,2�  !�.$%  – (�1",0�+#��$2  �5  + ��.$$  +$�5��$  0���7��"3  �"  +$!�3    �!$��  �  
�#!!�.$��$2  +$�5��5  0���7��"�+  + ($���1  �!$��$$ -7�2�$0�  +.#6��0�  ($���1#  ("#�. . 3). 
�!��$���  �#0.,1��  ="�  (��!.$6�+#$"!,  (��  !�#+��"$.8��2  #�#.�7$  (�2$!,'�35  0�#-
)� �+  !�.$+�0�  (��)�.,  �(3"�35  &'#!" �+ . �# �2  ���#7�2 , �#7.�'�3$   &!"#��� �  �  
�5  7#��!.�  +3!"&(#/"  +  #'$!"+$  2�-�35  )# "���+ , !(�!��!"+&/-�5  �"23+#��/  (�'+  
�"  .$0 ��#!"+���235  !�.$% , '"�  (��+�1�"    )��2���+#��/  + !�!"$2$   &!"#��� �+35  
(�.�0�+  ��0#"35  0&2&!�2 &'#!" �+  �.�  �"1$.8�3$  (,"$�  !�  !.#�� - �  !�$1�$7#!�.$��35  
(�'+ . 

�&!"#��� �+3$  7#��!.�  "#2#�� !�+ , !�.,�� �.�!�� #  �  !$.�"�,� �  + 7�2��%  ($-
���1  �# #(.�+#/"  1�(�.��"$.8��$   �.�'$!"+�  !�$0#, (���!5�1�"  �#!!�.$��$  �  �#!!� -
.��*$+#��$  +$�5��5  0���7��"�+  (�'+$���0�  (��)�., , '"�  +$1$"   �72$�$��,2  �#!"� -
"$.8��!"�  + !"����&  ��-$0�  .� #.8��0�  �!"$(�$��, . �  (�$1$.#5   ��"&��+   &!"#��� � -
+35  �2(.$ !�+  )��2��&/"!,  =)$2$��+� -7.# �+� -�#7��"�#+�3$   �2(.$ !3 . �.,  ��5  
5#�# "$��3  ��.$$  +3!� �$  (� #7#"$.�  (��$ "�+��0�  (� �3"�, , +�1�+�0�  �#7�����#7�, , 
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���.�0�'$! �%  (��1& *�� , # "# 6$  �!��$���!"�  )$��.�0�� . �#  + &!.�+�,5  "#2#�� !� -
+35 7#��!.$%  7# 1+# 0�1# �3.�  �"2$'$��  43 +�1# �#!"$��%  (��"�+  25 +�1�+  + &!.�+�,5  
�" �3"35  &'#!" �+ . 

�#�.�*#  1. 
�$7���#,  1��#2� #  +.#6��!"�  (�'+$��35  0���7��"�+  (%) + (.�"�35   &!"#��� �+35   

#!!�*�#*�,5  "#2#�� !#  �  !�!$1!"+&/-�5  &'#!" #5  �" �3"�0�  (�.,  !  (��2�"�+��   
�$&!"�%'�+32�  0�&((���+ #2�  �#!"�"$.8��!"� , 2009 0. 

 
�#�.�*#  2. 

��-$$  !�1$�6#��$  0&2&!# (%) + (�+$�5��!"��2  0���7��"$  (�'+  (�1   &!"#2�  "#2#�� !#   
�  !�!$1!"+&/-�5  &'#!" #5  �" �3"�0�  (�., , 2009-2010 00. 

�.&���#  +7,"�,  (��� , !2   
 

�#%��3  �!!.$1� -
+#��,  

�� #.�7#*�,   
"�'$  +7,"�,  (���   

0 – 10 10 - 20 
��1   ���#2�  

 &!"#��� �+35  
7#��!.$%  

 
2,41+ 0,22 

 
1,96+ 0,15 

�$.8"#  
� . �$�$ , 

!�.��'#  "�(�' -
�3%  �" �3"�$  (�.$  1,85+ 0,067 1,61+0,085 

��1   ���#2�  
�"1$.8�35  

 &!"#��� �+  

 
8,27+ 0,32 

 
5,23+ 0,649 

�$.8"#  
� . �&.# , (�� -

2��! �%   
!�.��'#   �" �3"�$  (�.$  4,28+ 0,159 3,41+ 0,397 

 
�#�.�*#  3. 

�&5�% �!"#"�  !�.$%  (%) (�  0���7��"#2  (�'+  (�1   &!"#2�  "#2#�� !#  �  &'#!" #5  �" �3"�0�  (�.,  
�#  (��2$�$  +$!�3  (2#�" ) �  �!$��  (!$�",��8 ). 

��'+$��3%  (��)�.8 , !2  �#%��3  
 �!!.$ - 
 1�+#��,  

�� #.�7#*�,   
"�'$  +7,"�,  

(���   

��� �   
+7,"�,  
(���  

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 

�$!�#  0,21 0,31 0,14 0,15 0,22 0,46 0,42 0,67 0,38 0,77 �&!"#��� -
 �+3$  

7#��!.�  �!$�8  0,11 0,18 0,14 0,26 0,47 0,52 0,74 0,33 0,62 0,73 

�$!�#  0,70 1,43 2,43 2,58 2,60 2,71 2,78 1,52 1,48 1,37 

�$.8"#  
� .�$�$ , 

2009 0. 

�" �3"�$  
(�.$  �!$�8  1,54 2,00 2,87 3,1 1,80 1,47 1,11 0,82 0,82 0,73 

�$!�#  0,10 0,24 0,95 1,30 1,13 1,20 1,71 1,94 2,27 2,47 ��1   ���#2�  
�"1$.8�35  
 &!"#��� �+ �

�!$�8  0,25 0,42 1,15 0,86 0,51 0,83 1,44 1,53 1,42 1,82 

�$!�#  1,01 1,20 1,18 1,20 1,11 1,64 1,76 2,24 2,60 2,85 

�$.8"#  
� .�&.# , 
2010 0. 

�" �3"�$  
(�.$  �!$�8   0,62 1,31 1,55 1,50 1,58 1,99 2,19 2,24 2,73 3,09 

 
	�1$ !  !5�1!"+#  �$�$�!$�#  1.,  +!$5 +�1�+  �#!"$��% , �"2$'$��35  �#  1+&5 !�#+�� -

+#$235 &'#!" #5  + "$'$��$  +!$0� !$7��# , �2$$"  7�#'$��$  S=0,38. �# !�2#.8��$  7�#'$ -
��$  ��1$ !#  !5�1!"+#  �2$$"  �#��$%  +$!��% (#(�$.8 ) - + ($���1  �&���%  +$0$"#*��  =)$-
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2$��+  (0,45), �  !��6#$"!,  (�  2$�$ +3(#1$��,  =)$2$��+  �  �#'#.#  �#7+�"�,  .$"��5  +�1�+  
+ !$�$1��$  2#,  (0,35), 1�!"�0#,  �#�2$�89�5  7�#'$��%  + !$�$1��$  .$"�$0�  ($���1#  
(0,26).  

;��2��&/-�%!,  + (�1 ����+�2  (��!"�#�!"+$   &!"#��� �+  !($*�)�'$! �%  2� -
�� .�2#"  �  (�'+$��3$  &!.�+�,  !�71#/"  (�$1(�!3. �  1.,  (���7�#!"#��,  �  �#7+�"�,  
71$!8 (�$1!"#+�"$.$%  /6�� -!"$(��%  ).��3  - 6�"�, �+ ,  �!"��+ , (3�$, , ,!��" � , ./"� -
 �+ ,  $�2$ # , �&�#' #  (&!"3���0� , 0&.,+�� # , (#!"&98$% !&2 � , (�12#�$��� #  �  1�&-
0�5 +�1�+ . >"�  ��&!.�+.�+#$"  !.�6��$  (��!"�#�!"+$���$  !��"��9$��$  !���-$!"+  �#! -
"$��%  (����$6��%  7��3  �#(#1��0�  ��� #!(�, ,  �"��35  �"��!,"    1+&2 "�(#2  �#!"� -
"$.8��!"�  – !"$(��2&  �  (&!"3���2& , !  ,+�32  (�$��.#1#��$2  +�1�+ , (�$1(�'�"#/-�5  
!"$(�3$  !���-$!"+#  - 30 - 40%. �3!� #,  1�.,  !"$(�35  +�1�+  +�  2��0�2  (�11$�6�+#$" -
!,  ��.89�2�  (.�-#1,2� , 7#�,"32�  71$!8 (�1  1�$+$!�� - &!"#��� �+32�  7#��!.,2� , 
(� �3+#/-�5  (�  �#9�2  ! ��2�32  �*$� #2  + &!.�+�,5  ��72$���0�  �#0$!"#�#  ��.$$  
650000 0#, '"�  !�!"#+.,$"  � �.�  30 % $0� !$+$���%  �#+�����%  7��3 . �# �$  !�'$"#��$  + 
�1��2  .#�19#)"$  (&!"3��35  �  !"$(�35  !���-$!"+  !  �5  '$" �%  1�))$�$�*�#*�$%  (�  
�$.8$)&  �  (�'+$��32  &!.�+�,2  (�$1!"#+.,$"  !���%  "�(�'�3%  (��2$�  = �"���35   �2 -
(.$ !�+  #��1�35  "$���"���%  �$+$�� -�#(#1��0�  ��� #!(�, . 

�  �.#0�(��,"�35  &!.�+�,5  1.,  (���7�#!"#��,  �  �#7+�"�,  "�#+,��!"�%  �#!"�"$.8 -
��!"�  + (�1 ����+�2  (��!"�#�!"+$   &!"#��� �+  0�+���"  �  7�#'�"$.8�#, , (�  !�#+�$��/  
!  �" �3"32�  &'#!" #2� , +3!�"#  ��-�5  +�1�+  �#!"$��%  ("#�. . 4). 

���"+$"!"+$��� , (��1& "�+��!"8  "# �5  2� ��#!!�*�#*�% , �#7+�+#/-�5!,  + &!-
.�+�,5  (�1 ����+�0�  (��!"�#�!"+#  7�#'�"$.8��  +39$ (��1& "�+��!"�  �#!"$��%  !+� -
��1�35  (��!"�#�!"+  2$61&  &!"#2� ,  �"��3$  7#�,"3 , + �!��+��2 , !�.,� �+�%  �#!"� -
"$.8��!"8/ . �# !�2#.8�3$  (� #7#"$.�  +#.�+�0�  &��6#,  �#!"$��%  �  �5  �#7�����#7�,  
�#�./1#/"!,  + *$�"�#.8��%  '#!"�   &!"#��� �+ ; + 7�#'�"$.8��%  2$�$ ="�  (� #7#"$.�  
!��6#/"!,     ��"&�#2   &!"#��� �+  �  1�!"�0#/"  2���2#.8�35  7�#'$��%  (��  +35�1$ 
�#  �" �3"3$  (��!"�#�!"+#  ("#�. . 5). ����2#.8�3$  (� #7#"$.�  ��1$ !�+  +�1�+�0�  
!5�1!"+#  �3.�  �"2$'$�3  �#2�  + +$!$���%  ($���1 , 7#"$2 �#�./1#.!,  7# ���2$��3%  
��!"  ="�0�  (� #7#"$.,  + .$"��$  7#!&9.�+3$  !$7��3 . ��!�./"�3$  7�#'$��,  ��1$ !�+  
+�1�+�0�  �#7�����#7�,  �3.�  "# 6$  +39$ +  &!"#��� �+35  7#��!.,5  �  �#  ����5  &'#!" -
 #5 (� #73+#.�  !"#��.8�3$  7�#'$��,  (�  !$7��#2  ("#�. . 7).  

���  ="�2  !�$1��$  (� #7#"$.�  +#.�+�0�  &��6#,  �#!"$��%   &!"#��� �+35  7#��!.$%  
+�7�#!"#$"  (�,2�  (��(��*���#.8��  1�#2$"�&   &!"#��� �+ , '"�  !+,7#��  !  ��.89$%  +.#-
0�&1$�6�+#/-$%  !(�!����!"8/   �&(�35   &!"#��� �+  + "$'$��$  7�2�$0�  �  �#��$+$!$� -
�$0�  ($���1�+ . >"�2&  !(�!��!"+&$"  7�2�$$  ($�$�#!(�$1$.$��$  !�$0# �  $0�  ��*$�"�# -
*�,  +  ���#5   �&(�35   &!"#��� �+ , !  (�!.$1&/-�2  +323+#��$2  "� !�'�35  !�.$%  �  
�#+��2$��32  &+.#6�$��$2  +!$0� (�'+$���0�  (��)�.,  + (��*$!!$  "#,��,  !�$0#, # "# 6$  
2$�89#,  .$"�,,  ��!�.,*�,  (�+$�5��!"� , �#.�'�$  (.�"��0�  !.�,  .�!"�+�0�  �(#1#  �  
��.89$0�  ���0#-$��,  0&2&!�2. 

�&!"#��� �+3$  7#��!.�  "#2#�� !#  �  !$.�"�,� �  +3!"&(#/"  +  #'$!"+$  0.#+��0�  
)# "��#  (�11$�6#��,  +3!� �%  '�!.$���!"�  �  +3!� �0�  &��+�,  ����#7�����#7�,  �$  
"�.8 �  �#!"$��% , ��  �  2��0�5  +�1�+  2$. �5  6�+�"�35 , "��)�'$! �  !+,7#��35  !  �#!"� -
"$.8��!"8/  (�1 ����+35  (��!"�#�!"+ . 

�  "#�.�*$  6 (� #7#��  (��!"�#�!"+$���$  �#!(�$1$.$��$  (.�"��!"$%  (,"�  )���+35  
+�1�+  0�37&��+  – 2#.�0�  !&!.� #  (Spermofhilus pygmaeus Pall.), "�$5  +�1�+  "&9 #�'� -
 �+  (��.89�%  "&9 #�'�  - Allactaga major Kerr, 2#.3% "&9 #�'�  – A. elater Licht., 
"#��#0#�'�  – Pygeretmus pumilio Kerr) �  0�$�$�-� �+�%  ($!'#� �  (Meriones tama-
riscinus Pall.) + &!.�+�,5  �#(#1��0�  ��� #!(�, , '"�  �(�$1$.,$"!,  5#�# "$��2 , (��1& -
"�+��!"8/  �  )$��.�0�$%  �#!"�"$.8��0�  (� ��+# . 
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��! . 1. ��2�'$! �%  !�!"#+  +�1�35  +3",6$  �7  (�'+ : I – !�.��'# �+  "�(�'�35  1$.8"3  � .�$�$ #  
(�1   &!"#��� �+32�  7#��!.,2�  (#) �  �" �3"�0�  (�.,  (� ) ( ��$*  �/.,  - 2009 0.); II – (��2��! �5  
!�.��'# �+  1$.8"3  � .�&.#  (�1  �"1$.8�32�   &!"#2�  "#2#�� !#  (+) �  �" �3"�0�  (�.,  (0) ( ��$*  
�/.,  - 2010 0.). ��  +$�"� #.�  – 0.&���#  + !2 ; (�  0���7��"#.�  -  �.�'$!"+�  +�1��#!"+���235  
!�.$% , 20-= + �#  100 0 (�'+3 ; 1.- !&22#  #"����+ ; 2.- Na++ K+ ; 3.- �# 2+; 4.- Mg2+; 5.- HCO3

- 6.- Cl- 
; 7.- SO4

-; 8.- !&22# #�����+ . 
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�#�.�*#  4. 
�3!�"#  �"1$.8�35  +�1�+  �#!"$��%  + 7#+�!�2�!"�  �"  &!.�+�%  (���7�#!"#��, . 

�3!�"#  �#!"$��%  (�#'#.�  2#, ),!2  ��1  �#!"$��%   
 

��1   ���#2�   &! -
"#��� �+   

�  �" �3"�2  
(�.$   

 1.��!"$�  �#!"�(3�$��3%  (Bromus squarrossus L.)  
2.��2�)$$+ #  2$"$.8'#"#, (Pheleum paniculatum Huds)  
 3. ��.3�8  #+!"��%! #,  (Artemisia ausriaca Jacq.) 
 4. �'2$�8  7#,'�%  (Hordeum leporinum Link.) 

30,2 + 2,4 
38,0 + 3,7 
20,2 + 1,8 
38,2 + 1,7 

15,5 + 0,94 
8,5 + 0,99 
14,4 + 0,75 
13,4 + 0,64 

 
�#�.�*#  5. 

��#+��"$.8�#,  �*$� #  (��1& *��  "�#+,��!"�%  �#!"�"$.8��!"�  (�1   ���#2�   &!"#��� �+   
�  + �" �3"�%  !"$(�  + 7#+�!�2�!"�  �"  1�#2$"�#   &!"#��� #  (1$.8"# � . �$�$ , �/�8 ). 

�#.�+3%  &��6#% �#!"$��% , * /0#, !&5�% 2#!!3 . ��1   
 &!"#��� #   

��#2$"�   &!"#� -
�� # , 2 �  *$�"�$   &!"#  ��   ��"&�&   &!"#  �  �" �3"�%   

!"$(�  
1 5,8± 0,85 2,7± 0,26 
2 10,1± 0,31 3,9± 0,37 
4 12,3± 0,34 7,5± 0,17 

Nitraria schoberi  

8 24,4± 8,1 11,2± 0,23 
Tamarix ramosissima 3 13,5± 0,73 6,7± 1,5 

 
 

2,3± 0,07 

 
�  "#�.�*$  7 (��+$1$�3  !�#+��"$.8�3$  �*$� �  ���.�,  '.$��!"���0�5  + !���-$ -

!"+#5  &!"#��� �+35  7#��!.$%  �  �" �3"35  &'#!" �+  (�.,  (�  !$7��#2  0�1#. �#  +�1��  
�7  "#�.�*3 , +�  +!$5 !.&'#,5  �"��!�"$.8�#,  '�!.$���!"8  �#7.�'�35  +�1�+  �  0�&((  '.$ -
��!"���0�5  + 2-4 �#7# +39$ +  &!"#��� �+35  7#��!.,5 , '$2  �#  !2$6�35  &'#!" #5  �" -
 �3"�0�  (�., . �1$!8  6$ �"2$'#.!,  �  ��.$$  +3!� �%  &��+$�8  +�1�+�0�  �#7�����#7�, . 
�+,7#��  ="�  !  "$2, '"�  # "�+��!"8  ��.89��!"+#  +�1�+  '.$��!"���0�5  �#(�,2&/  7#+�-
!�"  �"  +.#6��!"�  +�71&5#, �   &!"#��� �+3$  7#��!.�  !(�!��!"+&/"  (�11$�6#��/  +3-
!� �0�  �"��!�"$.8��  (�!"�,���0�  &��+�,  +.#6��!"� . 

�# �2  ���#7�2 , + &!.�+�,5  #��1�35  7��  �$+$�� -�#(#1��0�  ��� #!(�, , +  #'$!"+$  
2�-�35  #0$�"�+  !�$1����#7�+#"$.8��0�  (��*$!!# , +3!"&(#/"  7#��!.�  �#7.�'�35  +� -
1�+ 1�$+�+�1�35   &!"#��� �+ . 

�#�.�*#  6. 
���.�$  )���+35  +�1�+  0�37&��+  + �#7.�'�35  &!.�+�,5  (��2��! �%  �#+���3   

�#(#1��0�  ��� #!(�,  
�.�"��!"8  �#!$.$��, , +$!$���%  ($���1 , �!��$% /0#  ��(   

!���-$!"+#   �#.3%  
!&!.�  

�#��#0#�'�  �#.3%   
"&9 #�'�   

��.89�%  "&9-
 #�'�   

��$�$�-� - �+#,   
($!'#� #   

>)$2$��+� -
7.# �+� -
�#7��"�#+�3$  
 �2(.$ !3  !   &! -
"#��� #2�   

 
 22,3 ± 5,2 

 

 
2,5 ± 0,35 –  
6,25 ± 0,85 

  
2,9 ± 0,33 – 7,05 

± 1,2 

 
1,0 ± 0,08 –  
2,0 ± 0,13 

 
2,6 ± 0,36 – 
10,6 ± 1,4 

�" �3"3$  =)$-
2$��+� -(�.3���   
!�.,� �+3$   �2 -
(.$ !3   

 
1,75± 0,53 

  
5,5 ± 0,44 – 38,0 ± 

3,75 

  
0,2 ± 0,03 – 1,0 ± 

0,21 

 
 0,51 ± 0,04 –  
1,52 ± 0,08 

 
0,3 ± 0,06 – 
3,8 ± 0,8  

 
���  )��2��&$"  !.�6�3%  2�7#�'�3%  = �"���3%  �$.8$)  !  �#7.�'�32�  "�(#2�  

+�1�� -!�.$+�0�  �$6�2#  (�'+ , !"�& "&�3  �#!"�"$.8��0�  (� ��+#  �  6�+�"��0�  �#!$.$ -
��, . ;�"�0$��#,  2�7#�'��!"8  �#!"�"$.8��0�  (� ��+#  !.&6�"  +#6�32  )# "���2 , �(�$ -
1$.,/-�2  +�1�+�$  �#7�����#7�$ , �!��$���!"�  )$��.�0��  �#!"$��%  �  (��1& "�+��!"�  
(#!"��- , ��-$$  ���.�0�'$! �$  �#7�����#7�$  �  !"�& "&�&  6�+�"��0�  �#!$.$��,  #��1 -
�35  "$���"���%  �#(#1��0�  ��� #!(�, . �$��7����#7&/-#,  ��.8   &!"#��� �+  �(�$1$., -
$"!,  + ($�+&/  �'$�$18  $0� !(�!����!"8/    �# �(.$��/  !�$0# �  ��.89�2  ��:$2�2  $0� 
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��-$%  )�"�2#!!3 , !�71#/-$%  «(� ��+��%  =))$ " » �  1#/-$%  2��0�  ��0#��'$! �0�  
+$-$!"+#  + +�1$ �(#1# . ��  2$�$ �#7+�"�,   &!"#��� �+ , �#!!�.$��,  �  1�(�.��"$.8��0�  
&+.#6�$��,  (�'+ , + (�1 ����+�2  (��!"�#�!"+$  )��2��&$"!,  !($*�)�'$! �%  2� �� -
 .�2#" , �".�'#/-�%!,  2$7�)�.8��!"8/  &!.�+�% , '"�  �.#0�(��,"!"+&$"  �#7+�"�/  + 
(�1 ����+�2  (��!"�#�!"+$  !"$(��%  �#!"�"$.8��!"�  �  (�!$.$��/  71$!8 (�$1!"#+�"$.$%  
!"$(��%  )#&�3 . ��� �  +$0$"#*��  �#!"�"$.8��!"�  +  &!"#��� �+35  7#��!.,5  �5+#"3+#-
/"  +$!8 "$(.3%  ($���1  0�1#, '"�  �(�$1$.,$"  7�#'�"$.8��  ��.$$  +3!� �$  &��+��  (�� -
1& "�+��!"�  �#!"$��%  (�  !�#+�$��/  !�  !+���1�32�  (��!"�#�!"+#2�  2$61&  &!"#2� , 
7#�,"32�  !�.,� �+�%  �#!"�"$.8��!"8/ . �#6��$  �$0&.��&/-$$  +.�,��$  �#  �#7+�"�$  
���0$�*$��"�'$! �5  (��*$!!�+  � #73+#$" �  &'#!"�$  6�+�"�35  + $1���2   �2(.$ !$  !  
0.#+�32  *$��7����#7�+#"$.$2  !�!"$23  –  &!"#��� �+32�  7#��!.,2� . 

�#�.�*#  7. 
��#+��"$.8�3$  �*$� �  ���.�,  '.$��!"���0�5  +  &!"#��� �+35  7#��!.,5  �  �" �3"35  &'#!" #5  

(�.,  (�  !$7��#2  0�1#. 
�&!"#��� �   �" �3"�$  (�.$   �����1�3%  

 �2(.$ ! : =)$-
2$��+� -

!�.,� �+� -
(�.3��3%  

	�1$ !3  
!5�1!"+#  

���.�$ ,  
= 7$2(.,��+  �#  
.�+&9 � / !&"� *  

	�1$ !   
+�1�+�0�  �#7-

�����#7�,   

���.�$ ,  
= 7$2(.,��+  �#  
.�+&9 � / !&"� *  

	�1$ !   
+�1�+�0�  �#7-

�����#7�,  

�#%   0,48 34,0 / 11,7 9,8 60,0 / 2,7 6,76 
	/�8  0,52 66,0 / 16,3 7,78 49,0 / 5,6 6,76 
	/.8  0,63 45,0 / 8,3 8,76 23,0 / 2,7 5,76 
�+0&!"   0,80 50,3 / 13,7 7,84 30,0 / 6,0 5,76 

* �  '�!.�"$.$  ��-$$   �.�'$!"+�  = 7$2(.,��+ , + 7�#2$�#"$.$  �$7 &'$"# 2&�#+8$+ �  (#&-
 �+   

�
���
  

1. �$%!"+$��32  )# "���2  *$��7����#7�+#��,  + &!.�+�,5  #��1�35  = �!�!"$2  �$ -
+$�� -�#(#1��0�  ��� #!(�,  +3!"&(#/"  7#��!.�  �  �"1$.8��  �#!"&-�$   �&(�3$   &!"#� -
�� � , + (�1 ����+�2  (��!"�#�!"+$   �"��35  )��2��&$"!,  !($*�)�'$! �%  2� �� .�2#" , 
�".�'#/-�%!,  �"��!�"$.8��%  2$7�)�.8��!"8/  &!.�+�% . ���  )��2��&/"  !.�6�3%  2� -
7#�'�3%  = �"���3%  �$.8$)  !  �#7.�'�32�  "�(#2�  +�1�� -!�.$+�0�  �$6�2#  (�'+ , !"�& -
"&�3  �#!"�"$.8��0�  (� ��+#  �  6�+�"��0�  �#!$.$��, . 

2. �"��!�"$.8��  ��.89$$  &+.#6�$��$  7# !'$"  !�$0��# #(.�+#/-$%  �  +.#0�&1$�-
6�+#/-$%  !(�!����!"�  (�1 ����+�0�  (��!"�#�!"+#   &!"#��� �+  !(�!��!"+&$"  )��2� -
��+#��/  (,"$�  !.#�� - (0,3-0,5%) �  !�$1�$!�.��*$+#"35  (�'+  (0,5-1%). �#  (�$1$.#2�  
���1/���0�   �.8*#   &!"#��� �+  ="�  6$ (�'+3  � #73+#/"!,  +  #"$0����  !�.8�� - (1-2%) 
�  �'$�8  !�.8��  7#!�.$��35  (>2%). 

3. �  "#2#�� !�+35  7#��!.,5  !$7����$  !��6$��$  +.#6��!"�  (�'+3  �"2$'#$"!,  (�  
+!$2& (��)�./  �#!!2#"��+#$235  0���7��"�+  (�'+3 , '"�  !+,7#��  !  "�#�!(��#*�$%  +.#-
0�  "�$2,  = �.�0�'$! �2�  0�&((#2�  (���7�#!"#/-�5  71$!8 �#!"$��% , ��$!($'�+#/-�$  
��-�%  ��:$2  �!(�.87�+#���%  + "$'$��$  +$0$"#*�����0�  !$7��#  (��1& "�+��%  (�'+$� -
��%  1�  53,5%. �  �" �3"�%  !"$(�  +  #'$!"+$  # "�+��0�  (�"�$��"$.,  +.#0�  +3!"&(#$"  
"�.8 �  =)$2$��+3%   �2(.$ ! , � #73+#/-�%  �!!&9#/-$$  +�71$%!"+�$ "�.8 �  �#  +$�5-
��%  10-30 !2  0���7��"  (�'+3 , # ��:$2  �!(�.87�+#���%  + "$'$��$  !$7��#  (�'+$���%  +.#-
0�  �$  (�$+39#$"  29,2 %. 

4. �  (�'+$��35  0���7��"#5   &!"#��� �+  !�1$�6#��$  +#.�+�0�  0&2&!# 7�#'�"$.8��  
(�$+39#$"  "# �+�$  �#  �" �3"35  &'#!" #5  (�.,  !  =)$2$��+� -!�.,� �+� -(�.3��32�  �  
=)$2$��+� -�#7��"�#+�� -(�.3��32�   �2(.$ !#2�  �#!"�"$.8��!"�  (�"  2,41+ 0,22 1�  
8,27+ 0,32% (��"�+  1,85+ 0,07 - 4,28+ 0,16% + (��)�.$  (�'+3  0-10 !2  �  �"  1,96+ 0,15 1�  
5,23+ 0,65% (��"�+  1,61+0,08 - 3,41+ 0,40% + (��)�.$  (�'+3  10-20 !2 .). 

5. �3!� �%  &��+$�8  �"��!�"$.8��0�  &+.#6�$��, , !�1$�6#��,  0&2&!# �  �#!!�.$� -
��!"8  (�'+�0�&�"�+  + (�1 ����+�2  (��!"�#�!"+$  "#2#�� !�+  !�71#/"  (�$1(�!3. �  1.,  
(���7�#!"#��,  71$!8 7�#'�"$.8��0�  ��.89$0�  '�!.#  +�1�+  (43 (��"�+  25 �#  �" �3"35  
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&'#!" #5 ), (�$�2&-$!"+$���  (�$1!"#+�"$.$%  /6�� -!"$(��%  ).��3  �  ��&!.�+.�+#$"  
!.�6��$  (��!"�#�!"+$���$  !��"��9$��$  !���-$!"+  !"$(�35  �  (&!"3��35  "�(�+  �#!"$ -
��%  (����$6��%  7��3  �#(#1��0�  ��� #!(�, . 

6. ���1& "�+��!"8  2� ��#!!�*�#*�%  + &!.�+�,5  (�1 ����+�0�  (��!"�#�!"+#   &! -
"#��� �+  7�#'�"$.8��  +39$ (��1& "�+��!"�  �#!"$��%  !+���1�35  (��!"�#�!"+  2$61& 
 &!"#2�  (�"  22,0 1�  90,0 (��"�+  8,0 - 33,0 * /0# !&5. 2#!!3    !$�$1��$  .$"#). ��$1�,,  +3-
!�"#  �"1$.8�35 , ��-�5  1.,  ��$�5  #!!�*�#*�% , +�1�+  �#!"$��%  +  &!"#��� #5  +39$, '$2  
�#  �" �3"35  &'#!" #5  (�"  20,2+ 1,8 1�  38,2+ 1,7 !2  (��"�+  8,5+0,99 - 15,5+ 0,94 !2 ). 

7. �#6��$  �$0&.��&/-$$  +.�,��$  �#  �#7+�"�$  ���0$�*$��7#  � #73+#$" &'#!"�$  
0�37&��+  + $1���2   �2(.$ !$  !  0.#+�32�  *$��7����#7�+#"$.,2�  !�!"$23  –  &!"#��� -
 �+32�  7#��!.,2� . �  �1��%  !"����3 , �"2$'#$"!,  (��0�$!!��&/-�%  ��!"  '�!.$���!"�  �  
�#7�����#7�,  +�1�+ , "��)�'$! �  !+,7#��35  !  (�$1!"#+�"$.,2�  !"$(��0�  �#7��"�#+8,  �  
.$"��2�  7.# #2�  (0�$�$�-� �+#,  ($!'#� # , ��.89�%  "&9 #�'� , 2#.3% "&9 #�'� ). �  
1�&0�% !"����3 , �3"8$  5�1�+  �  ���  + (�'+$���%  "�.-$  &+$.�'�+#$"  +�1�(����*#$ -
2�!"8  (�'+ , (�+39#$"  ��"$�!�+��!"8  �5  &+.#6�$��,  �  0.&���&  (��2#'�+#��, . 

8. �   &!"#��� �+35  7#��!.,5  7�#'�"$.8��  +39$ +�1�+�$  �#7�����#7�$  �  '�!.$� -
��!"8  '.$��!"���0�5  (2- 4 �#7#), '$2  �#  !2$6�35  &'#!" #5  �" �3"�0�  (�., . �  !"�& "&�$  
�$!(�7+���'�35  �" �3"�0�  (�.,  �$7 �  +3�#6$��  1�2�����+#��$  (&!"3��35  2&�#+8$+, 
# +  &!"#��� �+35  7#��!.,5  – (#& ����#7�35 . 

9. ���1�.6#/-�$!,  + "$'$��$  2��0�5  .$"  +3�&� �  1�$+$!�� - &!"#��� �+�%  �#! -
"�"$.8��!"�  (��+�1,"    ���#7�+#��/  �#!(��!"�#�$��35  + (����$6��%  7��$  �$+$�� -
�#(#1��0�  ��� #!(�,  �" �3"35  =)$2$��+� -(�.3��� - #�0#��35   �2(.$ !�+ , �"��!, -
-�5!,    2#.�(��1& "�+�32  (#!"��-�32  &0�18,2. �1��2  �7  �#(�#+.$��%  +�!!"#��+ -
.$��,  "�#�!)��2���+#��35  �" �3"35   �2(.$ !�+ , (�!"�#1#+9�5  + �$7&.8"#"$ #�"�� -
(�0$���%  1$,"$.8��!"�  �   .�2#"�'$! �0�  �(&!"3��+#��, , ,+.,$"!,  !�71#��$  +3!� � -
(��1& "�+�35   &!"#��� �+� -(#!"��-�35  = �!�!"$2 . ��+39$��$  $2 �!"�  ="�5  &0�1�% 
!+,7#��  !  !�5�#�$��$2  1.�"$.8��+$0$"��&/-�5   &!"#��� �+  �  (�.& &!"#��� �+ , !(� -
!���35  2# !�2#.8��  7#1$%!"+�+#"8 "$(.�+3$  �$!&�!3  �  ,+.,/-�5!,  +#6�32  )# "� -
��2 , �(�$1$.,/-�2  +�1�+�$  �#7�����#7�$ , +3!� &/  (��1& "�+��!"8  �  1.�"$.8�&/  
)$��.�0�/  �#!"�"$.8��!"� . 
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���+$1$�3  �$7&.8"#"3 2��0�.$"��5  �!!.$1�+#��%  (�  +.�,��/  (#!"��-��0�  �  7#(�+$1-

��0�  �$6�2�+  �#  1��#2� &  !�1$�6#��,  0&2&!# + !+$".� - #9"#��+�%  (�'+$ . �3,+.$��  !��6$��$  
0&2&!# + (�'+$  c +3!� �%  (#!"��-��%  �#0�&7 �% �  �$7�#'�"$.8��$  (�+39$��$  $0� !�1$�6#��,  
�  7#(#!�+  (��  7#(�+$1��2  �$6�2$ .  

	�-#�!.�  ���!� : (.�1���1�$ , �(&!"3��+#��$ , 0&2&!, (#!"��-$ , 7#(#+$1�3% �$6�2 , #� -
"��(�0$���$  +�71$%!"+�$. 

 
�+$.�'$��$  #�"��(�0$���0�  +�71$%!"+�, �#  (�'+$��3%  (� ��+  (��+$.�    �(&!"3 -

��+#��/  "$���"����  #��1�35  �$0����+  /0#  ��!!�� . ��  1#��32  �$ �"��35  �!!.$1�+# -
"$.$% (��".,��+ , 2009; �&!" , 1999) (��*$!!3  �(&!"3��+#��,  �#7+�"3  + )��2$  �#�&9$ -
��,  �#+��+$!�,  (����1�35  = �!�!"$2 , +�1�+�0�  �  (�(&.,*�����0�  �#7�����#7�, .  

�6$0�1��  (���!5�1�"  &+$.�'$��$  "$���"���� , (�1+$�0�&"�%    �(&!"3��+#��/ . �  
(�!.$1��$  0�13  (.�-#18  1$0�#1���+#��35  7$2$.8 �#  �$��35  7$2.,5  ��� #!(�,  !� -
!"#+.,$"  94,6%, (��  3,5% + 1959 0�1& (���� , 1995). 

�#�,1&  !  +$"��+�%  =��7�$% 7�#'�"$.8��$  +.�,��$  �#  �(&!"3��+#��$  � #73+#/"  �  
#�"��(�0$��3$  )# "��3  (�$�#*���#.8��$  (����1�(�.87�+#��$ , ($�$0�&7 # (#!"��- -
�35  7$2$.8). ���  �(&!"3��+#���  "$���"����  (���!5�1�"  !��6$��$  (.�1���1�,  (�'+  + 
'#!"��!"�  &2$�89$��$  0&2&!# �  (�"#"$.8�35  +$-$!"+  + (�'+$  (�#�#$+#, �#0�2$1#.�$+ , 
2004). 

�&2&!  ,+.,$"!,  +#6�$%9�2  (� #7#"$.$2  (.�1���1�,  (�'+  �  �"  !�1$�6#��,  $0� 7#-
+�!,"  +�1�3% , +�71&9�3% �  "$(.�+�%  �$6�23 , + *$.�2  (���7+�1�"$.8�#,  !(�!����!"8  
(�'+ .  

�  .�"$�#"&�$  (��+�1,"!,  (��"�+��$'�+3$  !+$1$��,  �  +.�,���  $!"$!"+$��35  �  #� -
"��(�0$��35  )# "���+  �#  1��#2� &  !�1$�6#��,  0&2&!# + (�'+$ . 	!!.$1�+#��,2�  (�$7-
&0.�+#, 2001) &!"#��+.$�� , '"�  !�1$�6#��$  0&2&!# 2$�,$"!,  �$  "�.8 �  (�  0�1#2, ��  �  (�  
!$7��#2  0�1#.  

	7&'$��$  1��#2� �  !�1$�6#��,  0&2&!# + (�'+#5  �#7.�'�35  (�'+$��� -
 .�2#"�'$! �5  &!.�+�%  �'$�8  # "&#.8�� . �  !+,7�  !  ="�2  + "$'$��$  1.�"$.8��0�  ($���1#  
(��+�1,"!,  �!!.$1�+#��,  (�  5#�# "$��!"� $  !�1$�6#��,  0&2&!# �  $0� 7#(#!�+  + 7#+�-
!�2�!"�  �"  �#7.�'�35  )# "���+  + !+$".� - #9"#��+�%  (�'+$  �$�! � -�&2! �%  ��72$� -
��!"� .  

�$�! � -�&2! #,  ��72$���!"8  �#!(�.�6$�#  +  ��"��$�"#.8��%  (�.&(&!"3���%  
7��$  �  5#�# "$��7&$"!,  7�#'�"$.8��%   �2(.$ !��!"8/  (�'+$���0�  �  �#!"�"$.8��0�  (� -
 ��+# , '"�  !+,7#��  !  �!��$���!",2�  �$.8$)#  �   .�2#"# . �$1&-$% �"�#!.8/  !$.8! �0�  
5�7,%!"+# + �$0���$  ,+.,$"!,  �"0����$  �+*$+�1!"+� , + !+,7� , !  '$2  � �.�  90% 7$2$.8 
7#�,"�  (�1  7�2��$  (#!"��-# . 

�#  (�!.$1��$  0�13  (�1  +.�,��$2  #�"��(�0$��35  )# "���+ , + '#!"��!"�  (#!"��- -
�35  �#0�&7� , 7�#'�"$.8��  �72$��.!,  (�'+$��� -�#!"�"$.8�3%  (� ��+  "$���"���� , &+$-
.�'�.�!8  1$0�#1#*����3$  (��*$!!3 . 

 
��0���  �  $����.  �������!���4  

	!!.$1�+#��,  (��+�1�.�!8  �#  "�(�'�35  !+$".� - #9"#��+35  (�'+#5  �$�! � -
�&2! �%  ��72$���!"�  �#  "$���"����  ��'&�$%! �%  ���!)$���%  !"#�*�� , 01$ + �!��+ -
��2  +!"�$'#/"!,  (�'+3  .$0 �0�  0�#�&.�2$"��'$! �0�  !�!"#+#  (.$ 0�!&0.���!"3$ , !&-
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($!'#�3$ ). �+$".� - #9"#��+3$  (�'+3  7#��2#/"  7�#'�"$.8�&/  (.�-#18  �$0���#  1�  
18%, '"�  !�!"#+.,$"  ��.$$  0,2 2.� . 0#. 

�.�2#"  �$0���#  !&5�%,  ��"��$�"#.8�3%  !�  !�#+��"$.8��  5�.�1��% , !&��+�%  7� -
2�% �  6#� �2  !&5�2  .$"�2 . ��$1�$0�1�+#,  "$2($�#"&�#  10-11
 � . �# !�2&2  (25-30
� ) 
�"2$'#$"!,  + �/.$ . ��1�+�$   �.�'$!"+�  �!#1 �+   �.$�.$"!,  �"  200 1�  280 22 . ��1�� -
"$�2�'$! �%   �=))�*�$�"  ��7 �%  �  �$  (�$+39#$"  0,5, '"�  & #73+#$" �  !�.8��2  (��,+ -
.$���  #��1��0�   .�2#"# . �  "# �5  &!.�+�,5  )��2��&/"!,  (�'+3  !  "�(�'�32�  '$�"#2�  
(&!"3�8 . 

�.,  (��+$1$��,  2��0�.$"��5  �$6�2�35  �#�./1$��%  �#  "$���"����  �3.�  +31$-
.$�3  !"#*���#��3$  (.�-#1 � , �#   �"��35  (��+�1�.!,  �"���  (�'+$��35  �  �#!"�"$.8 -
�35  ���#7*�+  (�  !$7��#2  0�1#. �.,  &'$"# (��1& "�+��!"�  �#17$2��% 2#!!3  (��+�1�.!,  
& �!  !  (.�-#1�  1 +.2. + 4-5  �#"��%  (�+"����!"�  1.,  &'$"# (�17$2��%  2#!!3  �"���#.�  
(�'+$��3$  2���.�"3  �#  0.&���$  0-20 �  20-40 !2 . 

�.,  �7&'$��,  1��#2� �  !�1$�6#��,  0&2&!# + (�'+$  �"���  ���#7*�+  �!&-$!"+.,. -
!,  �#  0.&���$  0-10, 10-20, 20-50 !2 . 

�(�$1$.$��$  0&2&!# (��+�1�.�!8  (�  2$"�1& �/���# , ��:$2��0�  +$!# (�'+3  - (�  
2$"�1& �#'��! �0� . �#(#!3  0&2&!# +3'�!.,.�  (�  )��2&.$ :  

�  = dEhEa, 01$ � -7#(#!3 + "/0#, d – ��:$2�3%  +$!, 0/!2 3, h – 2�-��!"8  �!!.$1&$2�0�  
!.�, , a- (��*$�"��$  !�1$�6#��$  0&2&!#. 


�2%�*���.  �������!���4  
�  �#'#.$  (��+$1$��,  �!!.$1�+#��%  (1999 0.) (� #7#"$.�  0&2&!# + !+$".� -

 #9"#��+35  (�'+#5  �'$�8  ��7 �$  �  !�!"#+.,.�  + !.�$  0-50 !2 : 0&2&!# – 0,69 -0,74% , 
7#(#!3 0&2&!# – 30,7-33,6 "/0# ("#�. .). 

�#  +�1��  �7  1#��35 , + (�'+#5 , (�1+$�0�&"35  !�.8��2&  �(&!"3��+#��/  !�1$� -
6#��$  �  7#(#!3 0&2&!# + !.�$  (�'+3  0-50!2  2$�89$  �#  0,05% �  2,7 "/0# !��"+$"!"+$��� , 
'$2  + (�'+#5  !.#��  �(&!"3��+#/-�5!,  2$!" . �#  0�13  (��+$1$��,  �!!.$1�+#��%  !�5�# -
�,$"!,  "# #,  6$ "$�1$�*�, , ".$. (���6$���$  !�1$�6#��$  0&2&!# + (�'+#5 , (�1+$�0�&"35  
!�.8��2&  �(&!"3��+#��/ . �  2010 0�1& (�  !�#+�$��/  !  1999 0�1�2 , !�1$�6#��$  0&2&!# 
+ (�'+#5 , (�1+$�0�&"35  !�.8��%  1$0�#1#*��  !��7�.�!8  (�'"�  + 2 �  ��.$$  �#7#,  �01#  + 
!.#��  �(&!"3��+#/-�5!,  (�'+#5  !��6$��$  + !�$1�$2  (�  !.�,2  !�!"#+.,$"  0,15-0,20%. 

���"+$"!"+$���  !  !�1$�6#��$2  0&2&!# 2$�,/"!,  �  7#(#!3 $0� + (�'+$ . ��$1�$0� -
1�+�$  !��6$��$  7#(#!�+  0&2&!# + !.�$  0-50 !2  !.#��  �(&!"3��+#/-�5  (�'+  !�!"#+.,$"  
0,63"/0#, # !�.8��  �(&!"3��+#/-�5!,  (�'+  1,34"/0#. 	7&'$��$  ="�5  (��*$!!�+  + 2��0� -
.$"�$2  #!($ "$  (��1�.6#/"!,  !  &'$"�2  �$0���#.8�35  (��*$!!�+  (�'+����#7�+#��, .  

��71#��$  7#(�+$1��0�  �$6�2#  (��+�1�"  �$  "�.8 �  !�5�#�$��/  !�1$�6#��,  �  7#-
(#!�+  0&2&!# + (�'+$ , ��  �  �$7�#'�"$.8��2&  (�+39$��/  $0� !�1$�6#��, . ��.$$  7#2$"-
��  ="�  �"2$'$��  1.,  +$�5�$0�  (0-10 !2 ) !.�,  (��)�.,  (�'+3 . ��.�'$!"+�  0&2&!# + �# -
'#.$  (��+$1$��,  �!!.$1�+#��%  (1999 0) + ="�2  !.�$  !�!"#+.,$"  1,16% , #  ��*&  (2010 0.) 
-1,40%, ".$. !�$1�$0�1�+�$  (�+39$��$  0,02%. �  !.�$  20-50 !2  (� #7#"$.�  0&2&!# (�  0� -
1#2 �$  �72$��.�!8 . �  *$.�2  + !.�$  0-50 !2  !�$1�$0�1�+�$  (�+39$��$  !�!"#+.,$"  0&2&-
!# 0,01%, # 7#(#!�+  $0� 0,35 "/0#.  

��+39$��$  0&2&!# + (�'+$  �#  &'#!" $  !  7#(�+$1�32  �$6�2�2  !+,7#��  !  "$2, '"�  
&+$.�'�+#$"!,  +�7+�#" ���2#!!3  �#!"�"$.8��!"�  + (�'+&  �  $$ 0&2�)� #*�, . �  '#!"�� -
!"�  (��1& "�+��!"8  �#17$2��% �  (�17$2��%  2#!!3  + !.�$  (�'+3  0-10 !2  !  7#(�+$1�32  
�$6�2�2  !�!"#+.,$"  6,3 "/0#, # �#  !�.8��  �(&!"3��+#/-$2!,  &'#!" $  1,2 "/0#. �� #7# -
"$.�  !�1$�6#��,  0&2&!# + ="�2  6$ !.�$  !�!"#+.,/"  !��"+$"!"+$���  1,40 �  0,36%. 

�# �2  ���#7�2 , !��./1$��$  7#(�+$1��0�  �$6�2#  !  ($���1�2  �$  2$�$$ "��  0�1# 
,+.,$"!,  �$��5�1�232  &!.�+�$2  1.,  !�5�#�$��,  (.�1���1�,  (�'+ , "$2 !#232  1.,  (�$ -
1�"+�#-$��,  1$0�#1#*��  #��1�35  "$���"����  �#(#1��0�  ��� #!(�, .  
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�#�.�*# . 
���#2� #  0&2&!# (%) �  $0� 7#(#!�+  ("/0#) + !+$".� - #9"#��+�%  (�'+$  !  �#7�32  �$6�2�2   

�!(�.87�+#��,  
�#��#�"  �.&���# , !2 . 1999 0. 2002 0. 2006 0. 2010 0. 

 
��$1�$  
0�1�+�$  �72$�$��$  

0-10 1.16 
14,1 

1,13 
13,9 

1,06 
13,1 

1,00 
12,4 

- 0,01 
- 0,14 

10-20 0,82 
10,2 

0,80 
9,9 

0,76 
9,3 

0,60 
7,3 

- 0,02 
- 0,24 

20-50 0,24 
9,1 

0,20 
7,5 

0,18 
6,8 

0,16 
6,1 

- 0,007 
- 0,25 

�'#!"�  4  1 
�!"$!"+$��3%  *$��7  !.#��  
�(&!"��3+#/-�%!,  
!  (���,"�%  �#0�&7 �% +3(#!#  

0-50 0,74 
33,4 

0,71 
31,3 

0,67 
29,2 

0,58 
25,8 

- 0,01 
-0,63 

0-10 1,07 
13,2 

0,80 
9,8 

0,58 
7,1 

0,42 
5,2 

- 0,05 
- 0,67 

10-20 0,80 
9,9 

0,78 
9,7 

0,40 
5,0 

0,36 
4,5 

- 0,04 
- 0,45 

20-50 0,20 
7,6 

0,16 
6,1 

0,14 
5,3 

0,13 
4,9 

- 0,006 
- 0,19 

�'#!"�  4  2 
��.8��  
�(&!"3��+#/-�%!,  !  
 +3!� �%  �#0�&7 �% +3(#!#  

0-50 0,69 
30,7 

0,55 
25,6 

0,37 
17,4 

0,30 
14,6 

- 0,03 
- 1,34 

0-10 1,16 
14,3 

1,28 
15,7 

1,32 
16,1 

1,40 
16,9 

+ 0,02 
+ 0,22 

10-20 0,82 
10,2 

0,84 
10,4 

0,95 
11,6 

0,98 
11,8 

+ 0,01 
 + 0,13 

20-50 0,24 
9,1 

0,24 
9,1 

0,23 
8,7 

0,24 
9,1 

0 
0 

�'#!"�  4  3 
�#(�+$1�3%  �$7 +3(#!#  ! �"#  

0-50 0,74 
33,6 

0,79 
35,2 

0,83 
36,4 

0,87 
37,8 

+ 0,01 
+ 0,35 

���2$'#��$ . �#1  '$�"�%  – !�1$�6#��$  0&2&!#, %, (�1  '$�"�%  - 7#(#!3 0&2&!#, "/0# 
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1. �  !+$".� - #9"#��+35  (�'+#5  �$�! � -�&2! �%  ��72$���!"� , (�1+$�0�&"�%  (#!" -
��-��%  �#0�&7 $ !�$1�$0�1�+�$  !��6$��$  0&2&!# �  $0� 7#(#!�+  + (�.&2$"��+�2  !.�$  
!�!"#+.,$"  !��"+$"!"+$��� : !  (���,"�%  �#0�&7 �% 0,01% �  0,63 "/0#, !  +3!� �%  – 0,03% 
�  1,34 "/0#. 
2. �  (�'+#5  !  7#(�+$1�32  �$6�2�2  �$7 +3(#!#  ! �"#  !�$1�$0�1�+�$  (�+39$��$  
!�!"#+.,$" : 0&2&!# 0,01%, 7#(#!�+  - 0,35 "/0#, ��+39$��$  (���!5�1�"  + �!��+��2  + 
+$�5�$2  (0-10 !2 ) !.�$  (�'+3 , '"�  !+,7#��  !  &+$.�'$��$2  (�!"&(.$��,  ���2#!!3  �#!"$ -
��% . 
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1. �#�#$+# � .� ., �#0�2$1#.�$+  � .� ., A�5�#0�2�+  � .� . ���#2� #  !�1$�6#��,  0&2&!# 

�  $0� 7#(#!�+  + !+$".� - #9"#��+35  (�'+#5  �$�! � -�&2! �%  (�.&(&!"3��  + 7#+�-
!�2�!"�  �"  �$6�2#  �!(�.87�+#��, . //��'+$��3$  �  ���.�0�'$! �$  �$!&�!3  /6�35  
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������  ���	����	������
  ����������	  ����  ���� -����	����
  
�	��������	  ������
�<���  

����������  7 .� ., ����	�  � .� . 
��������  "�#���	�	��)  �  ����$����   �  ��	�����/��� , � . ��
� . 

 
�#7�#��"#�3  #0��"$5��'$! �$  2$��(��,"�,  (���23  +�$!$��,  ��0#��'$! �5  �  2��$�#.8 -

�35  &1���$��% ,  &.8"&�3  �  ".1.), !(�!��!"+&/-�$  (�+39$��/  (���7+�1�"$.8��%  !(�!����!"�  
!$�� - ���'�$+35  �  .&0�+� -!$��7$2�35  (�'+  �&�# -��# !��! �%  ��72$���!"�  �7$��#%16#�# .  

	�-#�!.�  ���!� : !$�� - ���'�$+3$ , .&0�+� -!$��7$2�3$  (�'+3 , (���7+�1�"$.8�#,  !(� -
!����!"8 , +3!� �� &.8"&�$��3$ , !.#��� &.8"&�$��3$  (�'+3 . 

 
�!������  

���$23  2$.���#*��  �  � &.8"&��+#��,  + �&�# -��# !��! �%  ��72$���!"�  �#(�#+ -
.$�3  �#  (�.��$  �#!!�.$��$  �  �#!!�.��*$+#��$  (�'+ , �#  )��2���+#��$  2�-��0� , ��0# -
"�0�  0&2&!�2 � &.8"&�$���0�  !.�,  !  �.#0�(��,"�32�  )�7� � -5�2�'$! �2� , +�1�� -
)�7�'$! �2�  !+�%!"+#2�  �  !  +3!� �%  (���7+�1�"$.8��%  !(�!����!"8/  (�#�#$+ , 1984).  

�1�# �  + �"1$.8�35  !.&'#,5  �#�&9$��$  (�#+�.  #0��"$5�� � , �!��$���  ���2  �  
!�� �+  (�.�+# , �$(�!"�,���$  �!(�.87�+#��$  �  �$(�.��$  (� �3"�$  (�.$%  ���9#$232�  
 &.8"&�#2�  (��+�1,"    &5&19$��/  !+�%!"+ �  (���6$��/  (���7+�1�"$.8��%  !(�!���� -
!"�  (�'+  – 1$0�#1#*��  (�'+ . ��.8 �  (��  +3!� �2  &��+�$  #0��"$5�� �  2�6��  1���"8!,  
(�!"$($���0�  &+$.�'$��,  (���7+�1�"$.8��%  !(�!����!"�  1$0�#1���+#��35  (�'+  �  
&��6#,  !$.8! �5�7,%!"+$��35   &.8"&� . ��'+3  �&�# -��# !��! �%  ��72$���!"�  �7$� -
�#%16#�# 5#�# "$��7&/"!,  + 7#+�!�2�!"�  �"  "�(#  (�'+3  �  !"$($��  � &.8"&�$���!"�  
�#7.�'��%  (���7+�1�"$.8��%  !(�!����!"8/ . �  !+,7�  !  ="�2  &!"#��+.$��$  (���7+�1� -
"$.8��%  !(�!����!"�  ���9#$235  (�'+  �#7��%  !"$($��  � &.8"&�$���!"�  �&�# -
��# !��! �%  ��72$���!"�  ,+.,$"!,  # "&#.8�32 . 

���* . ��+39$��$  &��+�,  (.�1���1�,   #61�% 0�&((3  (�'+  �  &!"#��+.$��$  �#  �! -
��+$   �2(.$ !��0�  �7&'$��,  (���7+�1�"$.8��%  !(�!����!"�  ���9#$235  (�'+  �#7��%  
!"$($��  � &.8"&�$���!"�  �&�# -��# !��! �%  ��72$���!"�  (&"$2 +�71$.3+#���  !2$ -
9#��35  (�!$+�+   ��2�+35  �  7$���+35   &.8"&�  (��  2���2#.8�35  7#"�#"#5 2#"$��#.8 -
�35  !�$1!"+ .  

��0���  �  $�������  �������!���1  
 	!!.$1�+#��,  (��+�1�.�  �#  "$���"����  �&�# -��# !��! �%  ��72$���!"�  �7$� -

�#%16#�# ((�$���"	��)  ���� : *$.���3$  !$�� - ���'�$+3$  ( #9"#��+3$ ), !.#��� &.8"& -
�$��3$  !$�� - ���'�$+3$ , � &.8"&�$��3$  !$�� - ���'�$+3$  �  +3!� �� &.8"&�$��3$  !$-
�� - ���'�$+3$  (�'+3 . ����"���%���)  ���� : *$.���3$  .&0�+� -!$��7$2�3$ , !.#�� -
� &.8"&�$��3$  .&0�+� -!$��7$2�3$ , � &.8"&�$��3$  .&0�+� -!$��7$2�3$  �  +3!� � &.8 -
"&�$��3$  .&0�+� -!$��7$2�3$  (�'+3 ). ��  1#��32  �!!.$1�+#��%   .�2#"�.�0�+ , #0��= � -
.�0�+  �  )�7� � -0$�0�#)�+ ,  .�2#"  �2$$"  �$ �"��3$  '$�"3  !�$1�7$2��2��! �0�   .�2# -
"#. ��$1�$0�1�+#,  "$2($�#"&�#  +�71&5# +12-140� , !&22# "$2($�#"&�  >+100�  !�!"#+.,$"  
3344 - 4200100�  (�#.#$+  �  1� ., 2004).  

�0��5�2�'$! #,  5#�# "$��!"� #  (�'+ : (�$���	"��)  ����  - = �.�0�'$! �$  &!.�+�,  
�#7+�"�,  (�'+  7��3  - ���.�$  "$(.# , �"!&"!"+�$  7#!�.$��, , 5���9#,  1�$����+#���!"8 , 
0.&�� �%  &��+$�8  (10-20 2) 0�&�"�+35  +�1 , (�'+#  !�1$�6�"  2.10-2.50 % 0&2&!#, 6-7% 
�#�� 3 , ��  +�1�3% !�!"#+.,$"  7.5-8.0, !��"��9$��$  � :N &7 �$, # �# :� g – 7.0-8.0; ���� -
"���%���)  ����  –(�'+#  !�1$�6�"  + (#5�"��2  !.�$  1.6-2.00 % 0&2&!#, 16-17 20/ 0 (�1 -
+�6��0�  )�!)��# , 160-300 20/ 0 ��2$���0�   #.�, , 18.38-24.40 20-= +/100 0 (�'+3  !&2-
2& (�0.�-$��35  �!��+#��% , ��  !�!"#+.,$"  -7.8-8.2. ���1���% : 7$���+3$ ,  ��2�+3$  
 &.8"&�3  (��68 , ./*$��# , "�#+�!2$!8  ��68 ++� # +�#(! ). �����	$��
� : +��!�.�  20-25 
"/0# ��0#��'$! �5  &1���$��%  (�1  +!(#9 & , 2��$�#.8�35  &1���$��%  -N90P120K60  0/0# 
1.+. +��!�.�  1����� (20% NK �  100% � 120 (�1  +!(#9 & , 50% NK + )#7$  &-$��, -
!"$�.$+#��,  30% NK – + )#7$ �&"���7#*�� ), +.#6��!"8  (�'+3  (�11$�6�+#.�  (&"$2 
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���9$��,  �#  &��+�$  75-80%.  ���  (��+$1$���  (�.$+35  �  #�#.�"�'$! �5  �#��"  �!(�.8 -
7�+#.�!8  ��-$(���,"3$  5�2�'$! �$ , )�7�'$! �$ , ���.�0�'$! �$  �  #0��5�2�'$! �$  2$-
"�13  �!!.$1�+#��,  (�$"�1�'$! �$  �$ �2$�1#*�� …, 1987; ��# "� &2 …, 2005). 


�2%�*���.  �������!���4  
 ��
	�����
�  �	�
 . !	����%	  �	�� -
���#�	�%	  (
�������%	 ) "�#�%  (91 "3! .0#) !  

1#+��5  +�$2$�  �!(�.87&/"!,   #  7�2��$  (#!"��-# , +30��3  �  '#!"�'��  !$�� �!3 . ��$ -
1�  )�"�*$��7�+  (�$��.#1#/"  (�.3��� -=)$2$��+3$  #!!�*�#*�� . ��.&'$��3$  1#��3$  
(� #73+#/" , '"�  *$.���3$  !$�� - ���'�$+3$  (�'+3  !"$(��%  7��3  �2$/"  �"��!�"$.8��  
��.$$  +3!� &/  (���7+�1�"$.8�&/  !(�!����!"8 , '$2  *$.���3$  .&0�+� -!$��7$2�3$  (�' -
+3 (�.&(&!"3���%  7��3 . >"�  !+,7#��  !  &2$�89$��$2  !�1$�6#��,  0&2&!# �  (�+39$�� -
$2 � �!.�"$.8�� -+�!!"#��+�"$.8�35  (��*$!!�+ , �"�#6#/-�5!,  �#  (���7+�1�"$.8��%  
!(�!����!"� . ���6#%  !&5�% �#17$2��% 2#!!3  !�!"#+.,$"  + !�$1�$2  18-19 * /0# �.�  12-
13 * /0#  ��2�+35  $1���* . ��.��*$+#"3$  �  !�.��'# �+#"3$  +#��#�"3  - 5#�# "$��7&/"!,  
$-$  2$�89$% (���7+�1�"$.8��!"8/ : &��6#% !&5�% 2#!!3  + !�$1�$2  !�!"#+.,$"  9-10 
* /0#, �.�  3-4 * /0#  ��2�+35  $1���* . �1�# � , (��  "# �5  &��6#,5  (�"�$���!"8  (�0�.�+8,  
! �"#  +  ��2#5  &1�+.$"+��,$"!,  �$  (�.��!"8/ . �.,  (�+39$��,  (.�1���1�,  (�'+  +#6-
��$  7�#'$��$  �2$/"  #0��"$5��'$! �$  (��$23  (!�5�#�$��$  +.#0�  + (�'+$ , +�$!$��$  �� -
0#�� -2��$�#.8�35  &1���$��%  �  � &.8"&��+#��$  (#!"��- ). ���  � &.8"&��+#���  (�'+  
���9$��$2  (���!5�1,"  ��.89�$  �72$�$��,  + (����1��2  (��*$!!$  (�'+����#7�+#��, .  

 (�����
��1���	��%	  �����	�%	  �	�� -
���#�	�%	  (
�������%	 ) "�#�%  �#!(�� -
!"�#�$�3  + (�$10����%  '#!"�  ��.8! � -�#�#�#5! �%  !"$(� . 	!"�'��  +.#0�  – ���9$ -
��$ . ��'+����#7�+#"$.8�3%  (��*$!!  (��"$ #$"  + &!.�+�,5  ����0#*����� -#+"�2��)��0�  
�$6�2#  &+.#6�$��, . (�����
��1���	��%	  �����	�%	  �	�� -
���#�	�%	  (
�������%	 ) 
(�'+3  (�  !�#+�$��/  !  �
��1���	��%��  �����	�%��  �	�� -
���#�	�%��  (
�������% -
�� ) (�'+#2�  �2$/"  &2$�$��&/  (���7+�1�"$.8�&/  !(�!����!"8 .  

 �$7&.8"#"3  (��+$1$��35  �!!.$1�+#��%  (� #7#.� , '"�  (���7+�1�"$.8�#,  !(�!�� -
��!"8  !.#��� &.8"&�$���0�  +#��#�"#  ( ��"��.8 ) �$+3!� #, : &��6#%��!"8  (9$��*3  �#  
7$���  !�!"#+.,.#  18-20 * /0#, &��6#%��!"8  ./*$��3  (!$�� ) 7# 2 & �!#  + !�$1�$2  60-70 
* /0#. 

 >"�  (�'+3  �2$/"  ��.89�$  (�"$�*�#.8�3$  +�72�6��!"� . �"��3  (�+3!�"8  �5  
(���7+�1�"$.8�&/  !(�!����!"8 , �$��5�1�2� : (��+$1$��$  !($*�#.8�35  (.#����+�'�35  
�#��"  !  0�(!�+#��$2  �  0.&�� �%  +!(#9 �%  1.,  (�$1�"+�#-$��,  !�.��*$+#"�!"� ; !� -
�./1$��$  �$6�2#  ���9$��, , +�71$.3+#��$  2��0�.$"��5  (./*$��# , =!(#�*$" ,  .$+$� ) �  
�1��.$"��5  (��68 , +� # , �#(!  �  1� .)  ��2�+35   &.8"&�  + '�!"35  �  !2$9#��35  (�!$+#5 ; 
�$ �2$�1&$2  +�$!$��$  $6$0�1��  ��0#��'$! �5  ((�1  +!(#9 & , 20 "/0#) �  2��$�#.8�35  
(N90P120K60  0/0# 1.+.) 1�����  - P120  0/0# 1.+. +��!�"8  (�1  +!(#9 & , �7  N90 K60  0/0# 1.+.- 
20% ($�$1  (�!$+�2 , 50% - + )#7$  &-$��,  �  +$"+.$��,  �#!"$��%  �  30% - + )#7$ �&"��� -
7#*�� . >"�  2$�3  (�7+�.,"  (�+3!�"8   &.8"&��3%  &��+$�8  �  (���7+�1�"$.8�&/  !(�!�� -
��!"8  ���9#$235  !$�� - ���'�$+35  (�'+ : &��6#%��!"8  7$��#  (9$��*3  1�  30-35 * /0#, 
!&5�% 2#!!3  ./*$��3  –1�  85-100 * /0#, "�#+�!2$!�  ��68 ++� # +�#(!  – 1�  100-110 * /0#. 
���  ="�2  1�(�.��"$.8�3%  !���  !  1 0$ "#�# 7$��#  (9$��*3  !�!"#+�"  12-15 * , !&5�% 
2#!!3  ./*$��3  �  "�#+�!2$!�  !��"+$"!"+$���  25-30 �  100-110 * . 

 -
��1���	��%	  �	�� -
���#�	�%	  �����	�%	  "�#�%  �&�# -��# !��! �%  ��72$� -
��!"�  �!(�.87&/"!,  + ���9#$2�2  7$2.$1$.��  1#+��  �  5#�# "$��7&/"!,  !�$1��2  (�. -
��)��2$��32  !.�$2  #0������0#*����35  �#��!�+ . ����7+�1�"$.8�#,  !(�!����!"8  
� &.8"&�$���0�  +#��#�"#  ��6$  !�$1�$0� . �1�# �  ="�  (�'+3  �2$/"  5���9�$  (�"$�*� -
#.8�3$  +�72�6��!"� . ���+$1$��$  !($*�#.8�35  #0��"$5��'$! �5  2$��(��,"�%  (+�$!$-
��$  ��0#��'$! �5  �  2��$�#.8�35  &1���$��% , (�#+�.8��$  ���9$��$ , (�!$+  +3!� �&�� -
6#%�35 �  +3!� � #'$!"+$��35  !��"�+  7$���+35  �   ��2�+35   &.8"&� ) (�7+�.,"  (�.& -
'�"8  !  1 0# 1�(�.��"$.8��  1�  20-25 *  7$��# , 40-70 �  120-150 *  !&5�% 2#!!3 .  

 '%��
��
��1���	��%	  �����	�%	  �	�� -
���#�	�%	  "�#�%  (40 "3! . 0#) 7#��2#/"  
"$���"���/  !  �.#0�(��,"�32�  &!.�+�,2�  �$.8$)#  + (�$1$.#5  +3!�"  �"  150 1�  250 2 
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�#1  &��+�$2  2��, . �  1�$+��5  +�$2$�  ���  �!(�.87&/"!,  + ���9#$2�2  7$2.$1$.��  �  5#-
�# "$��7&/"!,  2�-�32  (�.��(��)$.8�32  !.�$2 , !�!"�,-�2  + �!��+��2  �7  #0������ -
0#*����35  �#��!�+ . � &.8"&�$��3%  !.�%  (�!"�,���  ����+.,$"!, . >"�  (�'+3  (�  !�#+ -
�$��/  !�  !�$1�$ - � &.8"&�$��32�  (�'+#2�  �2$/"  +3!� &/  (���7+�1�"$.8�&/  !(� -
!����!"8 , '"�  !+,7#��  !  &!.�+�,2�  (�'+����#7�+#��, , &.&'9$��$2  +�1�� -+�71&9��0�  
�$6�2# , ��"$�!�+��0�  �#7+�"�,  + ="�% !+,7�   ���$+35  !�!"$2  +�71$.3+#$235  &.8"&� . 
	!!.$1�+#��,  (� #73+#/" , '"�  (��  (��+$1$���  �#  ="�5  (�'+#5  !($*�#.8�35  (.#���� -
+�'�35  �#��"  !  0�(!�+#��$2  �  0.&�� �%  +!(#9 �%  1.,  (�$1�"+�#-$��,  !�.��*$+#"� -
!"� , +�$!$��$2  $6$0�1��  ��0#��'$! �5  ((�1  +!(#9 & , 20 "/0#) �  2��$�#.8�35  
(N90P120K60  0/0# 1.+.) &1���$��%  1�����  (P120  0/0# 1.+. (�1  +!(#9 & , �7  ���23  N90 K60 

 0/0# 1.+.- 20% ($�$1  (�!$+�2 , 50% - + )#7$  &-$��,  �  +$"+.$��,  �#!"$��%  �  30% - + 
)#7$ �&"���7#*�� ), (��+$1$��$2  ���9$��,  (4 (�.�+#  (�  350-420 23/0#) �  +�71$.3+#�� -
$2 (9$��*3  �#  7$��� , ./*$��3 , �6� , "�#+�!2$!�  (��68 + +� # + �#(! ) �#   ��2  �%��
� -
�
��1���	���)  �	�� -
���#�	��)  "�#��  ��$!($'�+#$"  1�!"#"�'��  +3!� �%  &��6#% 7$��#  
(48-60 * /0#), !&5�% 2#!!3  ./*$��3  (150-185 * /0#) �  "�#+�!2$!�  (150-165 * /0#). ���  ="�2  
+ (�'+&  (�!.$  &��� �  �#  7$���  ((9$��*3 ) �  !$��  (./*$��#  �  "�#+�!2$!8 ) (�!"&(#.�  
!"$��$ - ���$+3$  �!"#" � , !�1$�6#-�$  1.0-2.16 % #7�"#, 0.20-0.69 % � 2� 5 �  0.56-2.62 % 
� 2� . >"�  + !+�/  �'$�$18  !(�!��!"+�+#.�  &.&'9$��/  )�7� � -5�2�'$! �5 , ���.�0�'$ -
! �5  !+�%!"+ (�'+3 , (�+39$��/  (.�1���1�,  �  (���7+�1�"$.8��%  !(�!����!"�  �%��
� -
�
��1���	����  �����	���  �	�� -
���#�	���  "�#�% .  

 �	���������
�  �	�
  - �$.8$) ,  .�2#"�'$! �$  &!.�+�,  �  (�'+$��3$  �$!&�!3  7�-
�3  �.#0�(��,"!"+&/"  9��� �2&  �#7+�"�/  ���9#$2�0�  7$2.$1$.�, . �&0�+� -!$��7$2�3$  
(�'+3  (�  !�#+�$��/  !  !$�� - ���'�$+32�  ( #9"#��+32� ) (�'+#2�  �2$/"  �"��!�"$.8��  
��7 &/  (���7+�1�"$.8�&/  !(�!����!"8 . !	����%	  ������ -�	���	��%	  "�#�%  (� �.�  269 
"3! .0#) �!(�.87&/"!,  + �!��+��2   #  7�2��$  (#!"��-# , +30��3 , '#!"�'��  !$�� �!3 . 
���1& "�+��!"8  )�"�*$��7�+  7�2��5  (#!"��-  !�!"#+.,$"  + !�$1�$2  10-13 * /0# �.�  5.3-
6.1 * /0#  ��2�+35  $1���* , # �#  !�.��*$+#"35  �  !�.��'# �+35  +#��#�"#5  ��#  $-$  ��6$  - 
!��"+$"!"+$���  4 �  1.4 * /0#. �$61&  "$2 + 7��$  (�"$�*�#.8�3$  +�72�6��!"�   ��2�(�� -
�7+�1!"+#  �0��2�3 . �.,  (�+39$��,  (��1& "�+��!"�  ="�5   ��2�+35  &0�1�% �$ �2$� -
1&$2: &�$0&.���+#��$  (#!"8�3  ! �"#  !�71#��$2   &.8"&��35  (#!"��- ; (��2$�$��$  2� -
�$�#.8�35  (N180P150 * /0#) �  ��0#��'$! �5  (20-40 "/0#) &1���$��% ; �("�2#.8�3%  �$6�2  
���9$��,  (2-3 (�.�+#  ���!�"$.8��%  ���2�%  320023/0#); +�71$.3+#��$  +3!� ��$. �+35  
2��0�.$"��5  "�#+ (./*$��# , =!(#�*$" ,  .$+$�  �  ".1.) �  "�#+�!2$!�  ��68 ++� # +�#(! . 
���2$�,,  & #7#��3$  #0��2$.���#"�+�3$  (��$23  7# !'$"  2$.������+#��35  *$.���35  
.&0�+� -!$��7$2�35  (�'+  (�.&(&!"3���%  7��3 , 2�6��  1�(�.��"$.8��  (�.&'�"8  ��.$$  
32-36 *  +3!� � #'$!"+$���0�   ��2# .  

 (�����
��1���	��%	  �����	�%	  ������ -�	���	��%	  "�#�%  �#7+�+#/"!,  (�1  1$%-
!"+�$2  ����0#*����35  ( ,0��7�3$ , #�"$7�#�! �$ , ��1�� �+3$ ) �  0�&�"�+35  +�1. �"�� -
*#"$.8�3$  '$�"3  ="�5  (�'+  – 7#!�.$��� , !�.��*$+#"�!"8 , (�1(#5�"��$  &(.�"�$��$ . 
��'+#  !�  !.#��  +3�#6$��32  7#!�.$��$2 , !�.��*$+#"�!"8/ , (�1(#5�"�32  &(.�"�$��$2  
( ��"��.8 ) !(�!���3  (���7+�1�"8  + !�$1�$2  13-17 * /0# 7$��# . �1�# �  (�"$�*�#.8�#,  
(���7+�1�"$.8��!"8  �5  +3!� #, . 	!(�.87&,  �("�2#.8�3$  (��$23  #0��"$5�� � , 2�6��  
(�!"$($���  (�1�,"8  �5  (���7+�1�"$.8�&/  !(�!����!"8  1�  &��+�,  +3!� �� &.8"&�$� -
�35  (�'+ . 	!!.$1�+#��,2�  &!"#��+.$�3 , '"�  (��  (�.�+$  (5800 23/0#), +�$!$��$2  ��0# -
��'$! �5  (20 "/0#) �  2��$�#.8�35  (N150P150K60 ) &1���$��%  1�����  �  +�71$.3+#��$2  
(9$��*3 , ./*$��3 , �6� , "�#+�!2$!�  �#   ��2  ������
��1���	��%	  �����	�%	  ������ -
�	���	��%	  "�#�%  ��$!($'�+#/"  !  0$ "#�# 25-30 *  7$��#  �  50-63 *  !$�3  ./*$��3 . ��",  
�
��1���	��%	  �����	�%	  ������ -�	���	��%	  "�#�%  �2$/"  5���9�%  +3!� �(���7+� -
1�"$.8�3%  #0������0#*����3%  !.�% , ���  5#�# "$��7&/"!,  ��7 �%  (���7+�1�"$.8��%  
!(�!����!"8/ . ���6#%  !  1 0$ "#�# 7$��#  (9$��*3  !�!"#+.,$"  + !�$1�$2  18-22 * , !&5�% 
2#!!3  ./*$��3  7# 1+# & �!#  – 65-75 * . �#  !'$"  0.&�� �%  (#5�"3 , +�$!$��$2  ��0#��'$ -
! �5  �  2��$�#.8�35  &1���$��% , (�#+�.8�32  ���9$��$2 , +�71$.3+#��$2  +3!� � #'$ -
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!"+$��35   ��2�+35  �  ��+35  !��"�+  7$���+35   &.8"&�  2�6��  &!($9��  (�1�,"8  (���7 -
+�1�"$.8��!"8  (�'+3  + !�$1�$2  �#  12-26 *  7$��#  (9$��*3 , �#  35-45 *  !&5�% 2#!!3  ./ -
*$��3  �  "�#+�!2$!�  ��68 ++� # +�#(!  �#  90-120 *  !  1 0$ "#�#.  

 '%��
��
��1���	��%	  �����	�%	  ������ -�	���	��%	  "�#�%  �#!(��!"�#�$�3  + 
�#%��#5  �#���.$$  1�$+�$0�  ���9$��,  + &!.�+�,5  !�#+��"$.8��  0.&�� �0�  (3-6 2) 7#.$-
0#��,  0�&�"�+35  +�1 (��  5���9$%  1�$����+#���!"� . �#!"8  1#��35  (�'+  (  ��"��.8  - 
� �.�  57 "3! .0#) + !+,7�  !  �$ �"��32�  �5  �"��*#"$.8�32�  !+�%!"+#2�  ((��7�# �  7#!� -
.$��, , !�.��*$+#"�!"� , &(.�"�$��$  (�1(#5�"��0�  0���7��"# ) �  �$+3!� �2  &��+�$2  
(��2$�,$2�%  #0��"$5�� �  !�#+��"$.8��  2$�$$ (���7+�1�"$.8�# . ��! �.8 &  ="�  (�'+3  
�2$/"  2�-�3%  +3!� �(���7+�1�"$.8�3%  #0������0#*����3%  !.�% , 0.&�� �%  (#5�"�%  
+�$!$��$2  ��0#��'$! �5  &1���$��% , (�#+�.8�32  ���9$��$2  2�6��  &!($9��  (�$�1� -
.$"8 ="�  �$�.#0�(��,"�3$  (��7�# �  �  (�+3!�"8  (���7+�1�"$.8�&/  !(�!����!"8  1#� -
�35  (�'+ . �$7&.8"#"3  �!!.$1�+#��,  (� #73+#/" , '"�  (��  (��+$1$���  �#  ="�5  (�'+#5  
!($*�#.8�35  (.#����+�'�35  �#��"  !  0�(!�+#��$2  �  0.&�� �%  +!(#9 �%  1.,  (�$1�" -
+�#-$��,  !�.��*$+#"�!"� , +�$!$��$2  $6$0�1��  ��0#��'$! �5  ((�1  +!(#9 & , 20 "/0#) �  
2��$�#.8�35  (N120P150K60 ) &1���$��%  1�����  ((�1  +!(#9 &  P150  0/0# 1.+. �  �7  ���23  
N120K60 - 20%, 50% - + )#7$  &-$��,  �  +$"+.$��,  �#!"$��%  �  30% - + )#7$ �&"���7#*�� ), 
(��+$1$��$2  4 +$0$"#*����35  (�.�+�+  ���!�"$.8��%  ���2�%  4500 23/0#) �  +�71$.3+#-
��$2  (9$��*3  �#  7$��� , ./*$��3 , �6� , "�#+�!2$!�  (��68 + +� # + �#(! ) �#   ��2  �%�� -

��
��1���	���)  �����	��)  ������ -�	���	���)  "�#��  ��$!($'�+#$"  1�!"#"�'��  +3!� -
 �%  &��6#% 7$��#  (45-55 * /0#), !&5�% 2#!!3  ./*$��3  (115-145 * /0#) �  "�#+�!2$!�  (7# 1 
& �!  94 * /0#) �  (�7+�.�"  (�.&'�"8  1�(�.��"$.8��  17-23 *  7$��# , 35-50 *  !&5�% 2#!!3  
./*$��3  �  120-140 *  "�#+�!2$!�  !  1 0$ "#�#. ���  ="�2  + (�'+&  (�!.$  &��� �  �#  7$���  
((9$��*3 ) �  !$��  (./*$��#  �  "�#+�!2$!8 ) (�!"&(#.�  !"$��$ - ���$+3$  �!"#" � , !�1$� -
6#-�$  1.0-2.16 % #7�"#, 0.20-0.69 % � 2� 5 �  0.56-2.62 % � 2� . >"�  + !+�/  �'$�$18  !(� -
!��!"+�+#.�  &.&'9$��/  )�7� � -5�2�'$! �5 , ���.�0�'$! �5  !+�%!"+ (�'+3 , (�+39$ -
��/  (.�1���1�,  �  (���7+�1�"$.8��%  !(�!����!"�  �%��
��
��1���	��%$  �����	�%$  
������ -�	���	��%$  (�'+ .  

�
���
  
 ��'+3  �&�# -��# !��! �%  ��72$���!"�  �7$��#%16#�#  + 7#+�!�2�!"�  �"  "�(#  

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

��	���  �	�������
  
1. �#�#$+  � .� . ���9#$23$  (�'+3  �&�# -��# !��! �%  ��72$���!"�  �  �5  (���7+�1� -

"$.8�#,  !(�!����!"8 . 	71 . «>.2 », �# & , 1984, 172 ! .,  
2. 2.�#.#$+  � .>., �#�#$+  � .� . �  1� . //���)�0$�$"�'$! �$  (��)�.�  (�'+  �7$��#% -

16#�# .  
3. �# & . 	71 . «>.2 », 2004. � .155-159.  
4. ��# "� &2  (�  #0��5�2��  //��1  �$1# * . � .� .���$$+# . � .: 	71 .��� , 2005, 1. 

� .375-379 ,  
5. �$"�1�'$! �$  �$ �2$�1#*��  (�  �7&'$��/  (� #7#"$.$% (.�1���1�,  (�'+ , �#.#�!#  

0&2&!# �  (�"#"$.8�35  +$-$!"+  + 1.�"$.8�35  �(3"#5 . � .:1987, 78 ! . 
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� 1 � .8., ���
��� 2 +.� ., ���������	� 3 � .� ., 
��/�	�� 1 � .� . 
1���	�����
��  ����������	��%�  �	$��#	�
��  ����	����	� , ��$�#
��� ; 27�
��1�	�  
"�#���	�	��)  �
�  �� . � .' . 5��������� , ���
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��"���
��  ��������  ������� -
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�$  �	������  ���	�����
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��  �
��	���  ���
 , ��$�#
���  

 
�#!!2�"�$��  +.�,��$  2� ���$.8$)#  �#  (��*$!!3  7#!�.$��,  (�'+ , !�1$�6#��$  0&2&!# �  

(�0.�-$��35  �!��+#��% . 
	�-#�!.�  ���!� : 7#!�.$��3$  (�'+3 , 2� ���$.8$) , 0&2&!, ��2$��3$  �!��+#��, . 
 
�#�8���+#��$  !+�%!"+ (�'+ , + "�2  '�!.$  !"$($��  7#!�.$��,  -$!"$!"+$��3%  (�� -

7�#  (�'+$���0�  (� ��+# . �1��%  �7  (��'��  +#�8���+#��,  2��0�$  !'�"#/"  2� ���$.8$)  
(�'+3 . ���  ="�2  2� ���$.8$)  - �'$�8  1��#2�'�3%   �2(��$�"  (�+$�5��!"�  = �!�!"$ -
23 . � .� . �.#13'$�! �%  (1955) ($�+32  ���#"�.  +��2#��$ , '"�  (��  ��+#.�+#���  &'#!" #  
���#7&$"!,  2� ���$.8$) ,  �"��3%  +373+#$" +#�8���+#��$  7#!�.$��, . �.,  .$!�35  ��� -
0$�*$��7�+  (� #7#��  )��2���+#��$  2� ���$.8$)#  + "$'$��$  6�7��  1#���0�  ���  �  $0� 
!2$�#  !�  !2$��%  .$!��0�  ���*$��7#  (�#�(#'$+! �% , 1981, ������ , 2008). �  !"$(�35  �  
(&!"3��35  �$0���#5  +#6�&/  ��.8  + !�71#���  2� ���$.8$)#  �  +#�8���+#���  !+�%!"+ + 
7#!�.$���  (�'+  �0�#/"  6�+�"�3$  (��#"&��+ , 2001).�  7��$  (�.&(&!"3�8  �  !&5�5  !"$($% 
!&-$!"+&$"  �$�1����1��!"8  + 2� ���$.8$)$ .�0�  +.�,��$  �#  +#�8���+#��$  !+�%!"+ 7#-
!�.$��35  (�'+  !+,7#��  �$  !  2$5#��'$! �2  ($�$2$-$��$2  (�'+$��35  2#!! , # !  �#7��%  
!"$($�8/  (��23+ �  (�'+  �!#1 #2� .  

�$.8  �#��"3 : (��+$��"8  +.�,��$  2� ���$.8$)#  �#  !+�%!"+# 7#!�.$��35  (�'+  (� -
.&(&!"3���%  7��3  + (�$1$.#5  �#+�����%  '#!"�  �#0$!"#�# . 

��0���.  �  $����.  
�#"$���"����  �$�! � -�&.# ! �%  ��72$���!"�  +3��#�3  "��  = !($��2$�"#.8 -

�35  &'#!" #  (�  "�#!!$  �&.# -�#�#/�" ,  �"��3$  �".�'#/"!,  �#7�32  "�(�2  (�'+ : .&-
0�+#, !�.��'# �+#, , .&0�+#,  �  !�.��'#  .&0�+�%. �#   #61�2  &'#!" $  7#.�6$�3  (�' -
+$��3$  �#7�$73 + 7#+�!�2�!"�  �"  )��2  2� ���$.8$)#  (2� ��(���6$��$ , 2� ��(� -
+39$��$ ) 1.,  �7&'$��,  �72$�$��,  #0��5�2�'$! �5  !+�%!"+ (�'+ .  

�.�,��$  2� ���$.8$)#  �#   #61�2  &'#!" $  �*$��+#.�  (�  (.�"��2&  �!"#" & , 
!&22$ �"1$.8�35  ����+  + +�1��%  +3",6 $  (� I-, S� 4

3-, N#+, �# 2+,� g2+, ��� -
3), !�!"#+&  �  

!&22$ (�0.�-$��35  �!��+#��% . ���'$2 , !�#+��+#.�  +$�5��$  0���7��"3 , +  �"��35  
�#7.�'�,  7#2$"�3  (�  2��0�2  !+�%!"+#2, # �#  0.&���#5 , �#'��#,  !  20-40 !2  �  ��6$ , 
+.�,��$  2� ���$.8$)#  �$  +3�#6$�� . 


�2%�*���.  �  ���%3�����  
��!"#+  (.�"��0�  �!"#" #  1#$" (�$1!"#+.$��$��  ��-$2  !�1$�6#���  + (�'+$  2��$ -

�#.8�35  !�.$%  �  5#�# "$��7&$"  !"$($�8  7#!�.$��,  (�'+3 . 
��  (.�"��2&  �!"#" &  7#2$"�# '$" #,  1�))$�$�*�#*�,  +$�5��5  0���7��"�+  (�'+  

+ 7#+�!�2�!"�  �"  2� ���$.8$)#  (��! . 1): �#  (�+39$��,5(.�"�3%  �!"#"�  +!$01# 
��.89$ , (��'$2  1�#(#7��  �#7.�'�%  9��� �%  — �"  (�.&"��#  1�  �$! �.8 �5  1$!," �+  
�#7. 

�����3  + +�1��%  +3",6 $  +!$5 (�'+  �#!(�$1$.,/"!,  + (��,1 $  &�3+#��,  S� 2
4> 

� 1-> ��� -
3. �&.8)#"  ���  !�!"#+.,$"  ��.$$  90% �"  !&223  #�����+ . �.,  �!��+#��%  �,1  

(�  &�3+#��/  !.$1&/-�% : N#+> � g2+F �# 2+. �#"��%  +�  +!$5 �#7�$7#5 (�$��.#1#$"  �  
!�!"#+.,$"  70-90% �"  !&223   #"����+ . �#!�.$��$  5.���1�� -!&.8)#"��$  �#"��$+�$ . 
�# �%  6$ "�(  7#!�.$��,  (�'+  �$�! �  – �&.# ! �%��72$���!"�  �"2$'$�  �  �#�$$  + 
�#��"#5  � .� .����#  (1932); >.� -� . ���7�$+# , � .� . �.�9#$+# (1990). 
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�.�,��$  2� ���$.8$)#  7#2$"��  �$  "�.8 �  (�  !&22$ !�.$% , ��  �  (�  !�!"#+&  �� -
��+ . �# , 2#0��, , �#"��, , 5.��#  �  !&.8)#"  ����+  +�  +!$5 (�'+#5  ��.89$  �#  +�7+39$� -
�35  &'#!" #5  ("#�. .1) �1�# �  !   �.�'$!"+�2   #.8*�,  �$  ���#�&6$��  #�#.�0�'��%  !+, -
7� . �  .&0�+35 !�.��'# �+#"35  (�'+#5  (�#7� . 10, 11) $0� !�1$�6#��$  (�'"�  �1��# �+� , 
.&0�+35 (�#7� . 12-14) - �#7.�'�,  "# 6$  �$1�!"�+$��3  �  "�.8 �  + .&0�+�% (�#7� . 15) 
 #.8*�,  + 8-10 �#7 2$�89$ , '$2  + !�.��'# $  (�#7� . 16). 

�#7��*#  +  ��*$�"�#*��  .$0 ��#!"+���235  !�.$%  + (�+$�5��!"�35  0���7��"#5  
"$2 +39$, '$2  ��.89$  �#7.�'�%  (�  +!$2& (��)�./  !�#+��+#$235  (�'+  (#�#.�7���+#.�  
!�1$�6#��$  � 1-, SO3-

4, N#+, � g2+ �  (.�"�3%  �!"#"� ). �# , $!.�  0.&���&  (�'+ , �#   �"� -
��%  (���!5�1�"  +3�#+��+#��$  !+�%!"+#, (���,"8  7# &!.�+�&/  2$�& !5�6$!"�  - 0.&���&  
!"#��.�7#*��  - "�  !&-$!"+&$"  (��(��*���#.8�#,  !+,78 !�  !"$($�8/  �#7.�'�%  + +$�5��5  
0���7��"#5 , ��&!.�+.$��35  2� ���$.8$)�2 , �  !"$($�8/  �#7.�'�%  !#2�5  (��)�.$% : '$2  
��.89$  �#7��*#  (�  0.&���$  !"#��.�7#*�� , "$2 +39$ N. N +3'�!.,$"!,   #  �"��9$��$  
 ��*$�"�#*��  !�.$%  �#  (�+39$��,5     ��*$�"�#*��  �5  + (�'+#5  �#  (���6$��35  &'#-
!" #5  ("#�. .2). 

�$.�'��#  ��  7#!�.$��35  (�'+  �$  !+,7#�#  !  2� ���$.8$)�2 . �# , + .&0�+35 !� -
.��'# �+#"35  �  .&0�+35 (�'+#5  ��#  (�# "�'$! �  �#+�#,  + +$�5��5  0���7��"#5 : ��  6.5-
7.7 �#  2� ��(�+39$��,5  �  � �.�  7.0 - + (���6$��,5 . �  "�$"8$% 0�&(($  (�'+ , !�.��'# $  
�  .&0�+�%, "# 6$  �.�7 �$  7�#'$��,  ��  = 6.7. 

�-$  �1�#  5#�# "$��!"� #  7#!�.$��,  - �"��9$��$  Cl-/SO2-
4 !+�1$"$.8!"+&$"  �  �# -

(�#+.$���  1+�6$��,  !�.$%  (7# ��  ��.3��+# -;�.� c�)�+# ): 01$="# +$.�'��#  ��.89$ , 
"&1# �  1+�6&"!,  !�.� . ��$1�$$  7�#'$��$   �=))�*�$�"#  � 1-/SO2-

4 + (�'+#5  �#  (���6$� -
�35  &'#!" #5  +39$ + 2.7 �#7, '$2  + (�'+#5�#2� ��(�+39$��,5 , !"#�1#�"��$  �" .��$ -
��$  �"  !�$1�$0�  "# 6$  +39$ ("#�. . 3). �.$1�+#"$.8�� , !�.�  2�0&" ($�$1+�0#"8!,  !(� -
+39$��35  &'#!" �+  + (�'+3  (���6$��% . 

��  (��)�./  (�'+   �=))�*�$�"  ��.3��+# -;�.�!�)�+#� 1-/SO2-
4"# 6$  2$�,$"!,  

(��! . 2). ���'$2 , + (�'+#5  �#  2� ��(�+39$��,5  (�#7� . 11,12) + +$�5��5  !.�,5  ��  &+$-
.�'�+#$"!, , '"�  !+�1$"$.8!"+&$"  �  +�72�6��%  2�0�#*��  !�.$%  + (�+$�5��!"�3%  !.�%  �7  
��6$.$6#-$0�  !.�,  (10-40 !2 ). �  ="�% 0.&���3  ���  "# 6$  2�0&" 2�0����+#"8  �  + ��6 -
��$  0���7��"3 . �  (�'+#5  �#  (���6$��35  &'#!" #5  +�72�6��  1+�6$��$  !�.$%  "�.8 �  
+��7  (�  (��)�./ , "#   #  + ="�2  �#(�#+.$���  &+$.�'�+#$"!,  �"��9$��$  � 1-/SO2-

4. �$ -
��,"�� , .$0 ��#!"+���23$  !�.�  2�0&" �# #(.�+#"8!,  + +$�5��5  0���7��"#5  (�'+  2� -
��(���6$��% , $!.�  ���  2�0���&/"  !  (�+39$��35  &'#!" �+  �.�  6$ #=�#.8�32  (���� -
!�2 . �#(�..,��3%  (�1"�  �7  ��6��5  0���7��"�+  2#.�+$��,"$� , "#   #   �=))�*�$�"  
��.3��+#  – ;�.�!�)�+#  &+$.�'�+#$"!,  +��7  (�  (��)�./  (�'+  �#  (���6$��35  &'#!" -
 #5. 

�!.�  �#!!'�"#"8   �=))�*�$�"  ��.3��+# -;�.�!�)�+#  1.,  �"1$.8�35  (�'+$��35  
!.�$+  0-10,0-20 �  0-40 !2 , "�  !�$1��$  $0� 7�#'$��,  + (�'+#5  (�+39$��%  +39$, '$2  + 
(�'+#5  (���6$��%  + 1.0-2.7 �#7, (��'$2  "# #,  �#7��*#  !�5�#�,$"!,  +�  +!$5 !.�,5 . �1 -
�# �  !"#�1#�"��$  �" .��$��$  �72$�,$"!,  (�  0.&���#2  (� -�#7��2& : 2# !�2#.8�#,  �#7-
��*#  1.,+$�5�$0�  !.�,  0-10 !2 , 01$ � 1-/SO2-

4(���6$��%  + 11.5 �#7 +39$, '$2  1.,  (� -
+39$��% . �.,  !.�$+  0-20 �  0-40 !2  �#7��*#  !� �#-#$"!, . 

�# �2  ���#7�2 , #�#.�7  +�1��%  +3",6 �  (� #7#. , '"�  !�1$�6#��$  .$0 ��#!"+��� -
235  !�.$%  + +$�5��5  0���7��"#5  7#!�.$��35  (�'+  "$!��  !+,7#��  !  2� ���$.8$)�2 : �5  
��.89$  �#  (�+39$��35  &'#!" #5 , �1�# �  +#�8���+#��$  !+�%!"+ +39$ + 7#(#1��#5 . 

�+$�1�$  +$-$!"+�  (�'+3  ��.$$   ��!$�+#"�+��  �  2$�$$ (�1+$�6$��  1$%!"+�/  +� -
13. �$2  �$  2$�$$, 2� ���$.8$)  "# 6$  2�6$"  +.�,"8  �#  ($�$�#!(�$1$.$��$  +$-$!"+ , �# -
 #(.�+#/-�5!,  + (�'+$  7# !'$"  #=�#.8��0�  (����!#  1�&0�0�  2#"$��#.# , '"�  2�6$"  +3-
73+#"8 �72$�$��,  �  + "+$�1�% )#7$ (�'+3 . ��="�2&  �3.�  �(�$1$.$�3  !+,7�  2� �� -
�$.8$)#  !  0&2&!�2 �  ��2$��32�  �!��+#��,2�  (Na+, �# 2+, � g2+). 

��  0&2&!& �$  ���#�&6$��  !+,7$% !  )��2#2�  2� ���$.8$)# . �# , + .&0�+35 !�.�� -
'# �+#"35  (�'+#5  �#  (�+39$��,5  0&2&!# + 2 �#7# ��.89$ , + .&0�+35 (�'+#5  0&2&!# 
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2�6$"  �3"8  �  2$�89$  �#  #�#.�0�'�35  &'#!" #5  + !�.��'# $  �  .&0�+�% (�'+$  (�#7� . 15, 
16) $0� !�1$�6�"!,  5 – 6% �$7#+�!�2�  �"  �$.8$)#  ("#�. .4). 

��  !�!"#+&  ��2$��35  �!��+#��%  + +$�5��5  0���7��"#5  (�'+  �#7.�'�%  �"  (�.�6$ -
��,  + 2� ���$.8$)$  �$  �"2$'$�� . ��72�6�� , ="�  !+,7#��  !  "$2, '"�  !�$1�  ��2$��35  �! -
��+#��%  95-99% !�!"#+.,$"   #.8*�% . 	  ="�  1$%!"+�"$.8��  1.,  +!$5 �!!.$1�+#��35  (�'+  
�#  "$���"����  �$�! � -�&.# ! �%  ��72$���!"� . ��1$�6#��$  �#"��,  - 1$!,"3$  1�.�  
22�.8= + /100 0 (�'+3 . �#0��,  "# 6$  2#.�  (�"  0.5 1�  4 22�.8= + /100 0 (�'+3 ) (�  !�#+ -
�$��/  !   #.8*�$2 ,  �.�'$!"+�   �"���0�  . 15-22 22�.8= + /100 0. �# �2  ���#7�2 , !�!"#+  
��2$��35  �!��+#��%  �$  !+,7#�  !  2� ���$.8$)�2 . 

 

 
 

��! .1. 	72$�$��$  (.�"��0�  �!#1 #  (�  (��)�./   (�'+  �$�! � -�&.# ! �%  ��72$���!"�  
 
 
 
 

�.�"�3%  �!"#"� , % 
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�#�.�*#  1. 
�$7&.8"#"3  5�2�'$! �0�  #�#.�7#  +�1��%  +3",6 �  7#!�.$��35  (�'+  �$�! � -�&.# ! ! �%  

��72$���!"� . 
4  �#7 �$7# �.&���# , !2  

��� -
3 � I- SO2-

4 �# 2+ Mg2+ Na+ ��� -
3 � l- SO2-

4 �# 2+ Mg2+ Na+ 

  % �"  #�!�./"��  !&5�% (�'+3  22�.8= + /100 0 (�'+3   
 

10  0-20  0.029  0.110 3.06  0.200 0.089 1.15 0.48  3.10  63.8  10.00 7.40  50.0 

 20-30  0.033  0.064 1.26  0.068 0.062 0.46 0.54  1.80  26.3  3.40  5.20  20.0 

 30-45  0.037  0.064 0.72  0.008 0.047 0.30 0.60  1.80  14.9  0.40  3.90  13.0 

 45-55  0.043  0.039 0.22  0.004 0.025 0.09 0.70  1.10  4.5  0.20  2.10   4.0 

 80-90  0.037  0.020 0.07  0.002 0.014 0.03 0.60  0.55  1.4  0.10  1.20   1.3 

11  0-10  0.037  0.284 4.25  0.176 0.109 1.82 0.60  8.00  88.5  8.80  9.10  79.2 

 10-20  0.024  0.099 2.64  0.208 0.092 0.92 0.40  2.80  54.9  10.40 7.70  40.0 

 25-35  0.032  0.096 2.09  0.150 0.094 0.72 0.53  2.70  43.6  7.50  7.80  31.5 

 42-55  0.040  0.057 0.66  0.008 0.031 0.30 0.65  1.60  13.8  0.40  2.60  13.0 

 80-90  0.037  0.018 0.14  0.006 0.016 0.06 0.60  0.50  3.0  0.30  1.30  2.5 

12  0-20  0.034  0.568 12.59 0.170 0.232 5.77 0.55  16.00 262.3 8.50  19.30 251.0 

 20-30  0.023  0.231 6.47  0.110 0.122 2.90 0.38  6.50  134.8 5.50  10.20 126.0 

 30-40  0.026  0.195 5.30  0.156 0.103 2.30 0.42  5.50  110.5 7.80  8.60  100.0 

 60-70  0.024  0.128 2.53  0.040 0.058 1.15 0.40  3.60  52.8  2.00  4.80  50.0 
'•^•1   80-90  0.031  0.099 2.15  0.070 0.055 0.92 0.50  2.80  44.8  3.50  4.60  40.0 

13  0-10  0.046  0.280 6.84  0.146 0.214 2.90 0.75  7.90  142.5 7.30  17.80 126.01  

 10-20  0.037  0.337 8.41  0.184 0.218 3.63 0.60  9.50  175.3 9.20  18.20 158.0 

 20-40  0.034  0.217 5.38  0.148 0.137 2.30 0.55  6.10  112.2 7.40  11.40 100.0 

 40-50  0.029  0.174 4.29  0.160 0.090 1.82 0.47  4.90  89.3  8.00  7.50  79.0 

 60-70  0.031  0.124 2.60  0.054 0.066 1.15 0.50  3.50  54.2  2.70  5.50   50.0 

 90-100  0.034  0.114 2.82  0.104 0.086 1.15 0.55  3.20  58.7  5.20  7.20  50.0 

14  0-15  0.038  0.167 4.57  0.200 0.136 1.82 0.62  4.70  95.2  10.00 11.30 79.2 

 15-30  0.040  0.107 3.16  0.188 0.120 1.15 0.66  3.00  65.7  9.40  10.00 50.0 

 30-45  0.035  0.103 3.14  0.214 0.097 1.15 0.57  2.90  65.3  10.70 8.10  50.0 

 45-65  0.034  0.082 1.77  0.048 0.071 0.72 0.56  2.30  36.9  2.40  5.90  31.5 

 80-90  0.031  0.050 1.07  0.020 0.038 0.46 0.50  1.40  22.3  1.00  3.20  20.0 

15  0-10  0.034  0.103 0.32  0.037 0.023 0.14 0.56  2.90  6.6  1.85  1.95  6.3  

 10-30  0.038  0.071 0.24  0.016 0.019 0.12 0.63  2.00  5.0  0.80  1.60   5.2 

 35-50  0.029  0.153 0.44  0.034 0.028 0.23 0.47  4.30  9.2  1.70  2.30   10.0 

 50-70  0.032  0.202 0.66  0.037 0.028 0.36 0.52  5.70  13.8  1.85  2.35  15.8 
•� 1  90-100  0.031  0.138 0.68  0.017 0.022 0.36 0.50  3.90  14.1  0.85  1.85  15 8 

16  0-14  0.031  2.396 35.64 0.400 0.402 7.41 0.50  67.50 742.5 20.00 33.50 757.0A  

 14-34  0.026  0.852 9.99  0.240 0.246 4.60 0.43  24.00 208.1 12.00 20.50 200.01  

 35-45  0.027  0.639 6.36  0.180 0.192 2.90 0.45  18.00 132.6 9.00  16.00 126.0 

 45-70  0.033  0.462 3.68  0.096 0.074 1.82 0.54  13.00 76.7  4.80  6.20  79.2 

 70-80  0.033  0.249 2.28  0.036 0.038 1.15 0.54  7.00  47.5  1.80  3.20  50.0 
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�#�.�*#  2.  
�#+�!�2�!"8   �=))�*�$�"#  N + (�+$�5��!"�35  0���7��"#5  (�'+  �"  0.&���3  !"#��.�7#*� �  

�.&���#  !"#��.�7#*�� , !2  � g2+ N#+ � l-1 SO2-
4 �.�"�3%  �!"#"�  

10 1.23 1.6 2.7 1.43 1.42 
20 1.12 2.1 2.0 1.86 1.9 
40 1.58 3.12 3.2 2.6 2.4 
70 17 75 35 70 55 

�#�.�*# 3. 
�"#"�!"�'$! �$  1#��3$  �"��9$��%  � 1-/SO2-

4+ +�1��%  +3",6 $  7#!�.$��35  (�'+  (�+39$��%  �  
(���6$��%  (�#1  '$�"�% –!�$1�$$  7�#'$��$ ; (�1  '$�"�%  – !"#�1#�"��$  �" .��$��$ ) 

 
�.&���# , !2  �� ��(�+39$��,  �� ��(���6$��,  

0 – 10 0.074/0.016 0.179/0.184 

0 – 20 0.172/0. 276 0.175/0.173 

0 – 40 0.075/0.032 0.203/0.190 
�$!8  (��)�.8  0.081/0.038 0.216/0.171 

 

 
��! . 2. 	72$�$��$   �=))�*�$�"#  ��.3��+#  – ;�.�!�)�+#   (�  (��)�./  (�'+  2� ��(�+39$��%  
(� ) �  2� ��(���6$��%  (� ). 

 
��  !&22$ (�0.�-$��35  �!��+#��%  "# 6$  �$  �"2$'$��  '$" �5   ���$.,*�%  !  )�� -

2#2�  �$.8$)# . �  .&0�+35 !�.��'# �+#"35  (�'+#5  ="# +$.�'��#  ��.89$  �#  (�+39$��,5 , 
+ .&0�+35 - �#+�#, , + !�.��'# $  .&0�+�2 , �#(��"�+ , �#  (�+39$���  2$�89$  + 2.8 �#7, 
'$2  + (���6$��� . 
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�#�.�*#  4. 
��2�'$! �$  !+�%!"+# 7#!�.$��35  (�'+  �$�! �  - �&.# ! �%  ��72$���!"� . 
 

�&22#  �# 2+ � g2+ Na+ �&2&! , % ����7��"  �.&���# , !2  
22�.8 -= +/100 0 (�'+3  

�� ��(�+39$��$  — .&0�+#,  !�.��'# �+#,  (�'+# , �#7� . 10 

�  0-20 17.9 17.0 0.60 0.27 3.7 
� 1 20-30 19.9 17.6 1.80 0.54 1.9 
� 2 30-45 22.5 19.6 2.10 0.77 1.1 

��  45-55 24.5 19.8 3.90 0.82 1.1 
�  80-90 24.5 19.9 3.80 0.84 0.8 

�� ��(�+39$��$  - .&0�+#,  !�.� �'# �+#,  (�'+# , �#7� . 1 1 

�  0-10 24.9 23.7 0.90 0.33 6.6 
� 1 10-20 20.9 19.1 1.30 0.47 2.2 
� 2 25-35 18.7 17.0 1.20 0.46 2.3 
��  42-55 26.2 22.1 3.40 0.66 1.4 
�  80-90 27.1 23.2 3.20 0.69 1.1 

�� ��(�+39$��$  1 — .&0�+#,  (�'+# , �#7� . 12 

�  0-20 10.5 15.5 0.70 0.28 2.3 
�  20-30 19.5 17.0 1.80 0.74 1.2 
��  30-40 18.7 17.7 0.40 0.64 1,0 
� 1 60-70 27.5 23.5 3.20 0.83 0.9 
� 2 80-90 303 25.0 4.40 0.87 1.1 

 -  �� ��(�+39$��$  2 - .&0�+#,  (�'+# , �#7� . 13 

�  0-10 19.1 18.7 0.20 0.16 6.3 
� 1 10-20 16.4 15.8 0.30 0.29 3.1 
� 2 20-40 15.9 12.6 2.60 0.69 1.7 
��  40-50 21.0 19.0 1.50 0.48 1.4 
� 1 60-70 24.4 ' 21.3 2.50 0.58 1.0 

� 2 90-100 20.4 19.3 0.80 0.33 1.6 

�� ��(���6$��$  - .&0�+#,  (�'+# , �#7� . 14 

�  0-15 15.9 15.5 0.20 0.19 4.6 
 �  15-30 203 19.1 0.50 0.71 2.9 

��  30-45 43.1 39.3 2.90 0.89 2.2 
� 1 45-65 19.9 17.6 1.60 0.66 0.9 

� 2 80-90 25.0 16.5 6.30 2.24 0.7 
  �� ��(���6$��$  - .&0�+#,  (�'+# , �#7� . 15 

�  0-10 26.4 22.2 3.05 1.17 4.8 
� 1 10-30 26.1 20.2 4.40 1.46 2.2 
� 2 35-50 243 17.3 5.70 1.26 2.0 

� 1 50-70 21.7 18.2 2.65 0.88 1.6 
� 2 90-100 21.6 18.2 2.15 1.28 0.9 

  �� ��(�+39$��$  — !�.��'#  .&0�+�%, �#7� . 16 

�  0-14 9.4 8.5 0.50 0.37 6.0 
�  14-34 11.9 11.0 0.50 0.43 2.9 
��  35-45 15.5 14.5 0.50 0.52 2.0 
� 1 45-70 23.6 20.2 2.30 1.14 1.4 

� 2 70-80 24.9 20.7 2.80 1.35 1.0 
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	"# , 2� ���$.8$)  �$  +.�,$"  �#  "+$�1&/  )#7& (�'+3 . ��  � #73+#$" �$(�!�$1!" -
+$���$  +.�,��$  �#  ($�$�#!(�$1$.$��$  �!#1 �+  + .#�19#)"$ , �  !��"+$"!"+$���  �#  2� -
0�#*�/  (�1+�6�35  !�$1��$��%  + (�'+$ . �# �2  ���#7�2 , +.�,��$  2� ���$.8$)#  �#  !� -
1$�6#��$  .$0 ��#!"+���235  !�.$%  + (�'+$   �!+$���$ , '$�$7  ($�$�#!(�$1$.$��$  �!#1 -
 �+ . ���'$2  �!#1 �  (��23+#/"  7#(#1��3 , �  + 2$�89$% !"$($��  +$�5��$  0���7��"3  
(�'+  �#  2� ��(�+39$��,5 . 

�.$1&$"  "# 6$  �"2$"�"8 , '"�  (��23+ #  (�'+  ((�  (���6$��,2 ) �$  (��+�1�"    �# -
 �(.$��/  ��2$���0�  �#"��,  + (�'+$���2  (�0.�-#/-$2   �2(.$ !$ . �$��,"��  �0�#$"  
��.8  ��.89�$  !�1$�6#��$  + �$2   #.8*�, . 

�# �(.$��$  .$0 �  �#!"+���235  !�.$%  + +$�5��5  0���7��"#5  (�'+  �#  2� ��(� -
+39$��,5  5#�# "$���  1.,  (�.&(&!"3���%  7��3  + &!.�+�,5  �$1�!"#"�'��0�  &+.#6�$ -
��, . 

�# �2  ���#7�2 , +.�,��$  2� ���$.8$)#  (($�$(#13  +3!�"  20-30 !2 ) + (�.&(&!"3� -
��%  7��$  �$�! � -�&.# ! �%  ��72$���!"�  ! #73+#$"!,  .�98  + �#!(�$1$.$���  .$0 ��#! -
"+���235  !�.$%  (�  (��)�./  7#!�.$��35  (�'+ . 

 
 

�
���
  
1. �� ���$.8$)  (($�$(#1  +3!�" 20 – 30 !2 ) +.�,$"  �#  !�!"#+  +�1��%  +3",6 � , �� -

-$$  !�1$�6#��$  .$0 ��#!"+���235  !�.$%  + +$�5��5  (�'+$��35  0���7��"#5 . >"�  7# � -
��2$���!"�  �  (��!.$6�+#/"!,  +�  +!$5 �!!.$1&$235  (�'+#5 : !�.��'# $  .&0�+�2 , .&0� -
+�% !�.��'# �+�%  �  .&0�+�%. �.�"�3%  �!"#"�  +39$ + (�'+#5  �#  (�+39$��,5 , + ��5  6$ 
��.89$  �  ����+  �#"��, , 2#0��, , 5.��#  �  !&.8)#" -����+ , !   #.8*�$2  !+,7$% �$  
���#�&6$�� . 

2.��!+�%!"+#2  "+$�1�% )#73  +$�5��5  0���7��"�+  7#!�.$��35  (�'+ , (!�1$�6#��$  
0&2&!#,!&22# (�0.�-$��35  �!��+#��% , + ./'#,  !�1$�6#��$   #.8*�, , 2#0��, , �#"��, ) # 
"# 6$  �� , �$���#�&6$��  1�!"�+$��35  �#7.�'�%  (�  =.$2$�"#22� ���$.8$)# . 

�"��9$��$  � 1-/SO2-
4+ (�'+#5  2� ��(�+39$��%  +39$, '$2  + (�'+#5  (���6$��%  + 

1.0-2.7 �#7,(��'$2  "# #,  �#7��*#  !�5�#�,$"!,  +�  +!$5 0���7��"#5 . �#�8���+#��$  !+�%-
!"+# �#7.�'��  (�  (�'+$���2&  (��)�./ , ���  2# !�2#.8��$  1.,  +$�5�$0�  !.�,  0-10 !2 . 

 
��	���  �	�������
  

1. ��#"&��+  � .� . ���0$��3$  )��23  (�'+$��35  �$  �1����1��!"$% . �#!9"#��3$  =))$ "3  
(��  �!!!.$1�+#���  (�'+ . � .: 	71 -+�  ��! . &� -"#, 2001. � . 61-75. 

2. �.#13'$�! �%  � .� . ��'+$��� -2$.���#"�+�#,  5#�# "$��!"� #  ��.0� -�5"&���! �%  (�%23  
�  ��.6! �%  1$.8"3 . ��!  .... 1. � . � . 1955 0. 583 ! . 

3. ����  � .� . ��#" �%  (�'+$��� -2$.���#"�+�3%�'$�  (.�! �!"��%  '#!"�  �#0$!"#�#  // �#� -
���#� �7$2 . �#" -.3    !�!"#+.$��/  (.#�#  �!(�.87�+#��,  +�1�35  �$!&�!�+  �#0$!"#�# . 
�#5#' #.# . 1932.�3( . 1. 46 ! . 

4. �#�(#'$+! �%  � .� . �$!"��"#  (�'+$���0�  (� ��+#+  .$!��2  ��� . � .: 	71 -+�  ��! . &� -"#, 
1977. 324! . 

5. �#�(#'$+! �%  � .� ., �"��0#��+#  � .� . �� ���$.8$)  + )&� *������+#���  .$!��0�  ���0$� -
*$��7#  // ��'+�+$1$��$ . 1981. 4  5. � . 83-93. 

6. �����  � .� . �#�19#)"�#,  1�))$�$�*�#*�,  "$5��0$��35  �#1���& .�1�+ : 0$���)��2# -
*����3$  !�!"$23  �  2�1$.� . �+"��$) . 1�! .... 1. 0$�0� . � . � .,2008. 40 ! . 

7. ���7�$+  >.� .-� .,�.�9#$+  � .� . �$��$"�'$! �$  �!��+3  �#!!�.$��,  (�'+  1�61$+#��$2  �  
�!+�$��$"�&1��2$.�����&$235  7$2$.8 �#0$!"#�# . �#5#' #.# , 1990. 166 ! . 

8. �#� �+#  � .	 ., �����8$+#  � .� ., �#16�$+  	� . �  1� .�#!�.$��3$  (�'+3  ��!!�� . � .: 	��  
«� #1$2 ��0# », 2006. 854 ! . 

9. ��# "� &2  (�  #0��5�2��  / ��1  �$1. � .� . �0�1��#� .: �0��(��2�71#" , 1987. 512 ! . 
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���  631.4 631.6 
 

����� -�����������?�	�  ��	��
  ���A��	�  ������
�  �������   
��  �����
�  ������  ������ -��������
  �	��������	  

��������  ( .� ., ����	�  � .� ., �/��������  � .� ., �����	����  � .( . 
���	�����
��  ����������	��%�  ������%�  ����	����	�   ��	��  � .� .�/����������  

 
�#!!2�"�$�3  +�(��!3  (��2$�$��,  ��+35  "$5��.�0�%  ���9$��,   ��2�+35   &.8"&�  + &!-

.�+�,5  �.�7 �0�  7#.$0#��,  0�&�"�+35  +�1.  
��������  ��	�
 : (�'+# , !��0� ,  & &�&7#, ./*$��# , 0�&�"�+3$  +�13 , �$6�2  ���9$��, , 

����0#*����#,  =��7�, , (.�"��!"8  (�'+3 , +�1�(��'��!"8 . 
 
�1��2  �7  �#(�#+.$��%  (�  +�!!"#��+.$��/= �.�0�'$! �0�  �#+��+$!�,  + �#+��� -

��%  7��$  �$!(&�.� �  �#0$!"#�  ,+.,$"!,  ($�$5�1  �#  �$!&�!�!�$�$0#/-�$  (����1� -
�5�#��3$  "$5��.�0��  ���9$��, . �1�# �  + ��+35  &!.�+�,5  5�7,%!"+�+#��, , (��  �"!&" -
!"+��  0�!&1#�!"+$���%  (�11$�6 �  2$.���#*��  �  !.�6�+9�5!,  *$�#5 , +�$1�$��$  1�6 -
1$+#��, ,  #($.8��0� , #=��7�.8��0�  �  1�&0�5  = ���2�35  !(�!���+  ���9$��,  ,+.,$"!,  
�$(��!"�%  7#1#'$%. �  ="�5  &!.�+�,5  �$��5�1�2�  �#7�#�#"3+#"8  "# �$  "$5��.�0��  ��� -
9$��, ,  �"��3$  �3  = ���2�.�  ���!�"$.8�&/  +�1&, !�5�#�,.�  (�'+$���$  (.�1���1�$  �  
�3.�  ��7 �7#"�#"�32� . 

&����.  �  )�2%�*���.  �������!���1  
 �.,  �$9$��,  (�!"#+.$���%  7#1#'�   #)$1�#  7$2.$1$.�, , (�'+�+$1$��,  �  2$.���# -

*��  �#0���  !  1996 0�1# �7&'#$"  �#7.�'�3$  +#��#�"3  !� �#-$��,  �$(���7+�1�"$.8�35  
�#!5�1�+  +�13  (��  (�+$�5��!"�35  !#2�"$'�35  !(�!��#5  ���9$��, . �  '#!"��!"� , �7&-
'#.�!8  "# �$  "$5��.�0��  ���9$��, ,  #  (�.�+  '$�$7  2$61&�,18$, (�!.�%��$  �$0&.��� -
+#��$  +�1��0�  �$6�2#  (�'+  �  &2$�89$��$  0.&���3  &+.#6�$��,  # "�+��0�  !.�, . �$�� -
5�1�2�!"8  �7&'$��,  ="�5  "$5��.�0�%  ���9$��,  !+,7#�#  �$  "�.8 �  !  ���8��%  !  �7+$!" -
�32�  �"��*#"$.8�32�  (�!.$1!"+�,2�  (�+$�5��!"�35  !(�!���+  ���9$��, , ��  �  !  �.�7 -
 �2  7#.$0#��$2 0�&�"�+35  +�1. 

�  !+,7�  !  ="�2  + 1996-2009 00. �#  (�!$+#5   & &�&73 + &'$��� -�(3"��2  5�7,%!"+$ 
�#0���  �7&'#.�  (�.�+3  '$�$7  2$61&�,18,  !  *$.8/  !� �#-$��,  (�"$�8  +�13  �#  )�.8" -
�#*�/  �  !"�  1.,  (�$1�"+�#-$��,  (�1:$2#  &��+�,  0�&�"�+35  +�1(��� ) �  &2$�89$��,  
����0#*�����%  =��7�� . ��.�+  '$�$7  ����71&  �!&-$!"+.,.!,  ���2�%  600…650 23/0#, 
�! ./'#,  ($�+3% (�.�+  (�!.$  (�!$+#  (��+$1$��3%  (�  +!$2 ����71#2 ,  ��"��.$2  !.& -
6�.#  ��3'�#,  "$5��.�0�, . ��.�+  '$�$7  ����71&  � #7#.  (�.�6�"$.8��$  +.�,��$  �#  #0-
��)�7�'$! �$  !+�%!"+# (�'+3  �  ����0#*����&/  =��7�/ . ���  (�.�+$  '$�$7  ����71&  
+.#6��!"8  (�'+3  �3.#  �#  3,2 % ��6$ , '$2  �#   ��"��.$ , ��  �"2$'$��  ��.$$  �#+��2$���$  
&+.#6�$��$  # "�+��0�  !.�,  (�  +!$% 1.��$  ����713 . �2$�89$��$  �#  0,11 0/!2 3 (.�"�� -
!"�  (�'+3 , ��.$$  +3!� �$  !�1$�6#��$  +�1�(��'�35  #0�$0#"�+, !(�!��!"+�+#.�  &!�.$ -
��/  +�1�(����*#$2�!"�  + 1,2 �#7# �  !��6$��/  =��7��  + 2 �#7# (!23+  +!$0� 1,25 "/0#) (�  
!�#+�$��/  !   ��"��.$2 . �$  �"2$'$��  !23 #��,  (�.�+�35  +�1 !  0�&�"�+32� , + "�  +�$-
2, ,  #  �#   ��"��.$  ���  (�1��2#.!,  �#  20–25 !2  �  !�!"#+.,.  1,2…1,3 2. ��.�+  '$�$7  
����71&  !��7�.  7#!��$���!"8  (�!$+�+  �#  38%, &+$.�'�.#!8  (���7+�1�"$.8��!"8  "�&1# 
�#  (�.�+$  (�'"�  + 2 �#7#, (��  �1��+�$2$���2  !� �#-$���  �#!5�1�+  (�.�+��%  +�13  �#  
40…45% �  !��6$���  =�$�0�7#"�#"  �#  (�!.$(�.�+��$  �35.$��$ . ���  ="�2  &��6#%��!"8  
�#  �(3"��2  &'#!" $  �3.#  32,6 * /0# 7$��#   & &�&73. 

�  *$.8/  �(�$1$.$��,  �("�2#.8��0�  �$6�2#  ���9$��,  �!��+�35   ��2�+35   &.8 -
"&�  �3.�  (��+$1$�3  �!!.$1�+#��,  �#  .&0�+35 ���9#$235  (�'+#5  �$�! � -�&.# ! �%  
��72$���!"� . �!���0�  +��2#��,  7#!.&6�+#/"  �$7&.8"#"3 (�  !#5#���2&  �  7$���+�2&  
!��0� ,". . ="#  &.8"&�#  5���9�  ($�$��!�"  7#!�.$��$  �  1#$" �#  ="�5  7$2.,5  +3!� �$  
&��6#�  7$��#  �   ��2�+ . �#  &'#!" #5  !  �.�7 �2  �#!(�.�6$��$2  0�&�"�+35  +�1 + 1996-
200900. �#  (�!$+#5   & &�&73 �  !��0�  �#  !�.�!  �7&'#.�!8  &2$�89$��$  0.&���3  &+.#6-
�$��,  # "�+��0�  !.�,  !  0,8 2. �#   ��"��.$  1�  0,6 2. �#  �(3"��2  (�.$  + &'$��� -�(3"��2  
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5�7,%!"+$ &��+$�!�"$"# . �.,  &! ��$��,  !�� �+  (�!$+#  �#  (�& �!�35   & &�&73 �  !��0�  
�#  !�.�!  (�!.$(�!$+��%  (�.�+  (��+�1�.!,  (�  7#�#�$$ �#�$7#��32  ����71#2  (�.�+��%  
���2�%  250 23 /0#. �$0$"#*����3$  (�.�+3  �#7�#'#.�!8  (��  !��6$���  +.#6��!"�  + # -
"�+��2  !.�$  �$  ��6$  75% �� , '"�  (��  0.&���$  &+.#6�$��,  0,8 2. !�!"#+.,.�  620 23 /0#, 
# (��  &+.#6�$���  �#  0,6 2 - 470 23 /0#. 

�#�.�*#  1. 
�.�,��$  (�.�+#  '$�$7  2$61&�,18$ �#  #0��)�7�'$! �$  !+�%!"+# .&0�+�% !.#��!�.��'# �+�%  

",6$.�!&0.���!"�%  (�'+3  
�.#6��!"8  (�'+3  

% 
��:$2�#,  2#!!#  

0/!2 3 
��1�(��'��!"8  

% �#��#�"3  
�(3"#  1�  

(�.�+#  
(�!.$  

(�.�+#  
1�  

(�.�+#  
(�!.$  
(�.�+#  

1�   
(�.�+#  

(�!.$  
(�.�+#  

��1�(����*#$ -
2�!"8  22 /2��  

���"��.8  18,3 26,4 1,32 1,46 46,8 34,4 1,8 
��.�+  '$�$7  ����71&  18,3 23,2 1,30 1,35 45,7 40,5 2,2 

 
�#�.�*#  2. 

�$6�2  ���9$��,   & &�&73 �  !��0�  �#  !�.�!  (+ !�$1�$2  7# 1996-2009 00.) 
�#��#�"3  �(3"#  ��!.�  +$0$"#*�-

���35  (�.�+�+  
��.�+�#,   

���2# , 
23/0# 

���!�"$.8�#,  
���2#  
23/0# 

���6#% -
��!"8  
* /0# 

��=))�*�$�"  +�1� -
(�"�$�.$��,  

23/" 

�+.#6�$��$  �#  
0,82 ( ��"��.8 )  

620 
   

�+.#6�$��$   
�#  0,62  

470 
   

*+ '�!.�"$.$  – �$6�2  ���9$��,   & &�&73; + 7�#2$�#"$.$  – �$6�2  ���9$��,  !��0�  
	  &  & &�&73 �  & !��0�  �#���.$$  =))$ "�+�32  � #7#.!,  +#��#�" , (�$1&!2#"�� -

+#/-�%  &+.#6�$��$  !.�,  (�'+3  0,6 2, (��   �"���2  �#�./1#$"!,  �$  "�.8 �  = ���2�,  
���!�"$.8��%  +�13  (8-12%), ��  �  '"�  !#2�$  0.#+��$ , �! ./'#.�!8  (�1(�"3+#��$  0�&� -
"�+35  +�1 �  &2$�89#.#!8  �(#!��!"8  +"���'��0�  7#!�.$��, . ���6$��$  &��6#%��!"�  �#  
7…8% (��  &+.#6�$���  �#  0,6 2 �$  �2$$"  !&-$!"+$���0�  7�#'$��, , &'�"3+#,  (����1� -
�5�#��&/  7�#'�2�!"8  1#���%  "$5��.�0�� . ��1"+$�61#/"  ="�  �   �=))�*�$�"3  +�1�(� -
"�$�.$��, ,  �"��3$  (�  +#��#�"#2  !&-$!"+$���  �$  �#7.�'#/"!, , '"�  !+�1$"$.8!"+&$"  ��  
�1��# �+�%  =))$ "�+��!"�  �!(�.87�+#��,  �#!"$��,2�  (�.�+��%  +�13 . 

�-$  �1��  �#(�#+.$��$  �$!&�!�!�$�$0#/-$%  �  (����1��5�#���%  "$5��.�0��  ��� -
9$��,  – ="�  (�!.�%��$  �$0&.���+#��$  +�1��0�  �$6�2#  (�'+ , (�$1.�6$���$  &'$�32�  
��.0�0�#1! �0�  0�!&1#�!"+$���0�  #0�#���0�  &��+$�!�"$"#  [1]. 

�#�.�*#  3. 
�$6�2  ���9$��,  �  &��6#%��!"8  ./*$��3  2 0�1# (+ !�$1�$2  7# 1996-2009 00.) 

 

�#��#�"3  �(3"#  
��!.�  +$0$"#*�-
���35  (�.�+�+  

��.�+�#,  
���2#  
23 /0# 

���!�"$.8�#,  
���2#  
23 /0# 

���6#% -
��!"8  
*  /0# 

��=))�*�$�"  +� -
1�(�"�$�.$��,  

23 /" 
�+.#6�$��$  0,9 2 
!.�,  ( ��"��.8 ) 

5 - 7 700 4200 101,6 684,7 

�+.#6�$��$  0,4 2 
!.�,  

10 – 14 340 4080 84,1 807,96 

�+.#6�$��$  0,6 2 
!.�,  

7 – 9 470 3760 100,5 646,96 

�+.#6�$��$  !.�$+  
0,4 +0,9 2   

4320 109,4 639,2 

�#  �7+$!"�� , +.#6��!"8  (�'+3  + (�# "� $  ���9#$2�0�  7$2.$1$.�,  �$0&.��&$"!,  
1+&2, (�$1$.#2� : +$�5��2 , �#+�32  �#�2$�89$%  +.#0�$2 �!"� , �  ��6��2 , (�$1(�.�+ -
�32  (���0�2 , &!"#�#+.�+#$232  1.,   #61�%  �� �$"��%  (�'+3 . ���  ���9$���   ��2� -
+35  &.8"&�  !  0.&�� �%   ���$+�%  !�!"$2�%  (��.$$  0,7 2) "�#1�*����3%  !(�!��  (��+$ -
1$��,  (�.�+#  (�  &!�$1�$���%  +.#6��!"�  + # "�+��2  !.�$  (60…80% �"  �� ) �$  ��$!($ -



 69 

'�+#$"  �#+��2$���!"�  &+.#6�$��,  (�'+�0�&�"# , "#   #    2�2$�"&  (�.�+#  +.#6��!"8  
(�'+3  + +$�5��5  !.�,5  �#5�1�"!,  �#  &��+�$   �=))�*�$�"#  7#+,1#��, . 	7�$6#"8  ="�5  
�$1�!"#" �+  2�6��  '$�$1�+#��$2  (�.�+�+  !  2$. �%  �  (�+39$���%  0.&����%  &+.#6�$ -
��,  # "�+��%  "�.-�  (�'+�0�&�"# . 

 �.,  �!(3"#��,  1#���%  "$5��.�0��  ���9$��,  �#2�  + 1996 – 2009 0�1#5 �7&'#.#!8  
1�))$�$�*�#*�,  0.&���3  &+.#6�$��,  # "�+��0�  !.�,  (�'+3  (�1  ./*$���%  �#7�35  .$"  
6�7��  + &!.�+�,5  ��7�./�"�+! �0�  �#%��#  �  �#  �(3"��2  (�.$   #)$1�3  + &'5�7$ �#0  
���  ((�'+#  .&0�+#,  !�.��'# �+#,  ",6$.�!&0.���!"#, ). �#  ./*$��$  �!(3"3+#.�  !.$ -
1&/-�$  +#��#�"3 : &+.#6�$��$  !.�,  0,4 2, 0,6 2, 0,4 + 0,9 2 �  0,9 2 ( ��"��.8 ). �.,  
(�11$�6#��,  (�$1(�.�+��0�  (���0#  +.#6��!"�  (�$  ��6$  75% �� ) �#  ./*$��$  1 0�1# 
(��+�1�.�!8  �"  3 – 4 (�.�+�+  ���2�%  700 23 /0# �#   ��"��.$ , 1�  7…10 (�.�+�+  ���2�%  
340 23 /0# (��  &+.#6�$���  !.�,  0,4 2. �  +�7�#!"�2  & ./*$��3   �.�'$!"+�  (�.�+�+  &+$-
.�'�+#.�!8  1�  5…7 �#   ��"��.$  �  10…14 (��  &+.#6�$���  !.�,  0,4 2. 

��#.�7  (�.&'$��35  (�  �$6�2&  ���9$��,  1#��35 , !+�1$"$.8!"+&$"  �  "�2 , '"�  
1�))$�$�*�#*�,  0.&���3  &+.#6�$��,  (0,4 + 0,9 2) �$  !(�!��!"+&$"  = ���2��  ���!� -
"$.8��%  +�13  (�  !�#+�$��/  !   ��"��.$2 . �  "�  6$ +�$2, , &+.#6�$��$  0,6 2. !.�,  (��+� -
1�"    = ���2��  (�.�+��%  +�13  1�  12 %, '"�  �$2#.�+#6��  (��  +�71$.3+#���  ./*$��3  
�#  &'#!" #5  !  �.�7 �2  7#.$0#��$2 0�&�"�+35  +�1. ��=))�*�$�"  +�1�(�"�$�.$��,  � # -
7#.!,  �#���.$$  ��7 �2  �#  +#��#�"$  !  (�!.�%�32  !�1$�6#��$2  +.#6��!"�  �#  �("�2#.8 -
��2  &��+�$ . >))$ "�+��!"8  �!(�.87�+#��,  ���!�"$.8��%  +�13  �#  $1���*&  (��1& *��  
�#  +#��#�"$  !  1�))$�$�*���+#��32�  ���2#2�  �3.#  �#  7…20 % +39$ (�  !�#+�$��/  !  
(�.�+�32�  �$6�2#2� , �!&-$!"+.,$232�  �1��# �+32�  ���2#2�  (�.�+# . 

 
�
���
  

1. ��.�+  '$�$7  ����71&  �#  .&0�+35 (�'+#5  !(�!��!"+&$"  �("�2�7#*��  #0��)�7�'$ -
! �5  !+�%!"+ (�'+3 , &2$�89#$" ����0#*����&/  =��7�/  (�'+3  + 2 �#7#, !� �#-#$"  
�#!5�13  (�.�+��%  +�13  �#  40…45 % �  1#$" +�72�6��!"8  +�71$.3+#"8 !$.8! �5� -
7,%!"+$��3$   &.8"&�3  �#  &'#!" #5  !  �.�7 �2  7#.$0#��$2 0�&�"�+35  +�1 �$7 �(#! -
��!"�  �#�&9$��,  = �.�0�'$! �0�  �#+��+$!�, . 

2. �2$�89$��$  0.&���3  &+.#6�$��,  # "�+��0�  !.�,  �2$$"  �$  "�.8 �  +�1�!�$�$0#/ -
-�%  5#�# "$�  (= ���2�,  +�13  �#  8…12 %), ��  �  = �.�0�'$! &/  �#(�#+.$���!"8 , 
". . (�$(,"!"+&$"  &5&19$��/  2$.���#"�+��0�  !�!"�,��,  ���9#$235  7$2$.8 ��� -
 #!(�%! �%  ��72$���!"� . 

3. �3�#+��+#��$  (�$1(�.�+��%  +.#6��!"�  # "�+��0�  !.�,  (�'+3  (&"$2 1�))$�$� -
*�#*��  0.&���3  &+.#6�$��,  �$  !(�!��!"+&$"  = ���2��  ���!�"$.8��%  +�13 , ��  
(��+�1�"    (�+39$��/  &��6#,  ./*$��3  �#  7,7…30,1 % (��  ��.$$  =))$ "�+��2  
�!(�.87�+#���  ���!�"$.8��%  +�13  �#  !�71#��$  $1���*3  (��1& *�� . 

 
��	���  �	�������
  

1. �#0��+  � .� . – «��#'$��$  1�))$�$�*�#*��  0.&���3  &+.#6�$��,  # "�+��0�  !.�,  (�'+3  + 
(�+39$���  =))$ "�+��!"�   ��2�+35   &.8"&� », !� . ��1�!�$�$0#/-�$  "$5��.�0��  ���!� -
"$.8�35  2$.���#*�% . /��&13  ��.0�0�#1! �0�  ��	 . 1993, � .169 – 173. 

2. �6#��#�.�+  � .� ., �&��#��+  � .� . – «�!��$���!"�  ���9$��,   & &�&73 (��  �.�7 �2  7#.$-
0#���  0�&�"�+35  +�1 + �#0$!"#�$ »./�� . 	�"$�!�+�3$  "$5��.�0��  +�71$.3+#��,  7$���+35  
 &.8"&�  �#  �$+$���2  �#+ #7$. �"#+��(�.8 . 1989, � .88 – 92. 

3. �&!#$+  � .� . - ��$2$��3$  �$ �2$�1#*��  (�  +�71$.3+#��,  7$���+�0�  !��0�  + &!.�+�,5  
�#+�����%  7��3  �#0$!"#�# . ��+�'$� #!! . 1987. -14! . 
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�  �������  �  ��	���	����	�  �����	��   
���������
  ������	  

���,
��� 1 - .� , ��/
�� 1 � .' ., ������� 2 - .� . 
1./�%�  0	�	���1�%�  ����	����	� , ������  ��  ���� , 27
�  «
������
������) », ��� -

����
��  0�����  
 
��0.#!��  �.�2#"�'$! �%  1� "���$  ��!!�%! �%  ;$1$�#*��  �1��%  �7  +#6�$%9�5  

!�!"#+.,/-�5  (��1�+�.8!"+$���%  �$7�(#!��!"�  0�!&1#�!"+#  ,+.,$"!,  #1#("#*�,  7$2-
.$1$.�,    �72$�$��,2   .�2#"# ,  �"��#,  �(�$1$.,$"!, , (�$61$  +!$0�, =))$ "�+��!"8/  
�!(�.87�+#��,  0$�$"�'$! �0�  (�"$�*�#.#   &.8"�+��&$235  �#!"$��% , =�$�0�= ���2�' -
��!"8/  �  (����1��5�#���!"8/  1#���%  �"�#!.�  (� &9$+ , 2011). �!��+&  !�+�$2$��35  
!�!"$2  7$2.$1$.�,  !�!"#+.,$"  !��"�#0��"$5�� # , "�$�&/-#,  7�#��%  �  �$# *��  �#!"$ -
��%  �#  �72$�$��$  &!.�+�%  (���7�#!"#��, . 

�  �#!"�,-$%  �#��"$  (�$1!"#+.$�3  �$7&.8"#"3 �!!.$1�+#��%  �$! �.8 �5  !��"�+  
�7�2�%  (9$��*3 , (��+$1$��35  �#  �#7$ ���  «�$.��! �% », �#!(�.�6$���2  + /6��%  
7��$  ��!"�+! �%  ��.#!"� . �.�2#"  1#���%  "$���"����  5#�# "$��7&$"!,   #  7#!&9.�+3%, 
!  6#� �2  .$"�2  �  &2$�$���  2,0 �%  7�2�% (���*$� � , 2005). ��$1�$2��0�.$"�$$   �.� -
'$!"+�  �!#1 �+  !�!"#+.,$"  488.5 22 . �  "$(.�$  +�$2,  0�1# (230-260 1�$%) +3(#1#$" 1+$ 
"�$"�  0�1�+35  �!#1 �+ , ��  ��� ,  #  (�#+�.� , ��!,"   �#" �+�$2$��3%  .�+�$+3%  5#�# -
"$� , # +.#0#, (�(#1#/-#,  (��  ="�2  + +$�5��$  !.��  (�'+3 , �3!"��  �!(#�,$"!,  �7 -7# 6#� -
 �% (�0�13  + ="�"  ($���1 . �&22#  "$2($�#"&�  7# ($���1  # "�+��%  +$0$"#*��  !�!"#+.,$"  
��.$$  3400°� . ��1��"$�2�'$! �%   �=))�*�$�"  0.80-0.85. ��23  2#.�!�$6�3$ , !  �$&! -
"�%'�+32  !�$6�32  (� ��+�2 . ��'+#  �(3"��0�  (�.,  – '$���7$2  ��3 ��+$��3%   #��� -
�#"�3%  !�  !.$1&/-$%  #0��5�2�'$! �%  5#�# "$��!"� �%  (0-30 !2 ): !�1$�6#��$  0&2&!# – 
3.83 %, (�1+�6��0�  )�!)��#  – 24.0 20/ 0, ��2$���0�   #.�,  – 331 20/ 0, ��  – 7.8. �.� -
-#18  &'$"��%  1$.,� �  50 22, (�+"����!"8  '$"3�$5 �#"�#, . �$5��.�0�,  +�71$.3+#��,  
 &.8"&�3  - ��-$(���,"#,  1.,  7��3  (�$ �2$�1#*�� …, 2010). 

�$�+�'�3%  #�#.�7  �72$�$��%   .�2#"�'$! �5  &!.�+�%  �#  "$���"����  ��!"�+! �%  
��.#!"�  !  1936 (�  2009 00 (� #7#.  &+$.�'$��$  "$2($�#"&�3  + !�$1�$2  �#  1.7 0�  [4]. �3 -
�#6$�#  "$�1$�*�,    ��.$$  �#��$2&  (�$�1�.$��/  �&�$6#  +8 0�  ((�$�2&-$!"+$���  + #(-
�$.$ ) �  ��.$$  (�71�$2&  ($�$5�1&  0 0�  (+ ��,��$ ). �  !�$1�$2  (�  ��.#!"�   �.�'$!"+�  �!#1 -
 �+  !  1936 0�1# (�  2009 0�1 &+$.�'�.�!8  �#  143 22 . ��  +!$5 (����1�35  7��#5  ��.#!"�  
&+$.�'$��$   �.�'$!"+#  �!#1 �+  �#�./1#$"!,  + "$'$��$  7�2�$ -+$!$��$0�  �  �"'#!"�  �!$� -
�$0�  ($���1�+  0�1#. �#  (�!.$1��$  3 0�1# �#���.$$  �.#0�(��,"�3$  2$"$���.�0�'$! �$  &!-
.�+�,  1.,  )��2���+#��,  &��6#,  �7�2�%  (9$��*3  !.�6�.�!8  + 2011 0 (��! . 1). 

 
 

 
��! . 1 - ��1�+�%  5�1  "$2($�#"&�3  +�71&5# �  !&22# �!#1 �+  �#  "$���"����  ���  «�$.��! �% » 

(7# 0�13  �!!.$1�+#��, ) 
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�!"#��+.$�� , '"�  �$#.�7#*�,  (�"$�*�#.8��%  (��1& "�+��!"�  & !��"�+  �1$"  (� -
�#7��2&  �  7#+�!�"  �"  �5  0$��"�(�'$! �5  �!��$���!"$% , &!"�%'�+�!"�    #���"�'$! �2  �  
���"�'$! �2  &!.�+�,2  (���7�#!"#��, . 

�  !�$1�$2  7# 0�13  �!!.$1�+#��% , (�  &��6#%��!"�  +3,+.$��  (�$�2&-$!"+�  !��"�+  
? # , ���2  !$.$ *��  ��		��  �  !��"#  �! $"  ��		�� . ����#+ #  �#1  !"#�1#�"�2  !� -
!"#+�.#  !��"+$"!"+$���  12.1; 9.8; 9.3 * /0# ("#�. . 1). 

	!(�.87�+#��$  ��+35  !��"�+  �7�2�%  (9$��*3  �(�$1$.,$"  7�#'�"$.8�3%  (����!"  
&��6#$+  + �.#0�(��,"�3$  (�  2$"$�&!.�+�,2  0�13  �  �!.#�.,$"  (#1$��$  &��6#$+  + �$ -
�.#0�(��,"�3$ . �  &!.�+�,5  2012 0. &��6#%��!"8  2��0�5  !��"�+  �3.#  �#  &��+�$  !"#� -
1#�"�+  �  1#6$ ��6$ . �3!� #,  7#!&5�&!"�%'�+�!"8  !��"#  ? #  (�7+�.�.#  !)��2���+#"8  
2# !�2#.8�&/  &��6#%��!"8  – 65.5 * /0#. �  ��.$$  �.#0�(��,"�35  2$"$���.�0�'$! �5  &!-
.�+�,5  2011 0�1# &��6#%��!"8  +!$5 �7&'#$235  !��"�+  +39$. ��  (�"$�*�#.8��  +�72�6 -
�3% &��+$�8  &��6#%��!"�  �!!.$1&$235  !��"�+  (100.0 – 110.0 * /0#) �$  1�!"�0�&" . 

	!!.$1�+#��,  (� #73+#/" , '"�  +#6�32  !�$1!"+�2  (�+39$��,  (��1& "�+��!"�  
7$2.$1$.�,  + &!.�+�,5  �72$�$��,   .�2#"#  ,+.,$"!,  !�+$�9$�!"+�+#��$  !"�& "&�3  (� -
!$+�35  (.�-#1$%  �  �#7&2��$  (�!"��$��$  !$+������"�+ . �#*���#.8��$  �!(�.87�+#��$  
+.#0�  �  =.$2$�"�+  (�"#��,  �#!"$��,2�  �7�2�%  (9$��*3  (!��"  �$���0�#1 #  10) (��  
+�71$.3+#���  (�  '�!"�2&  (#�&  �  7$�������+32  (�7+�.�.�  !)��2���+#"8  ��.89�%  
&��6#%, '$2  (�  (��(#9�32  (�$19$!"+$��� #2  (��! . 2). �"2$'$��#,  7# ���2$���!"8  
(��,+.,$"!,  + �#7�3$  (�   .�2#"�'$! �2  &!.�+�,2  0�13 .  

�#�.�*#  1 
���6#%��!"8  �7�2�%  (9$��*3  �#  '$���7$2$  ��3 ��+$���2  (�  (�$19$!"+$��� &  '�!"3%  (#�  

���6#%��!"8 , * /0# 
���"  

2010 2011 2012 ��$1�$$  (�  !��"&  
���  95 50.5 - 70.8 - 52.1 - 57.8 - 
�! $"  63.3 *12.8 84.1 *13.3 54.0 *1.9 67.1 *9.3 
�$�9��#  54.3 3.8 75.5 4.7 49.0 -3.1 59.6 1.8 
�&�$�8  58.1 7.6 74.6 3.8 52.5 0.4 61.7 3.9 
? #  62.2 11.7 82.0 11.2 65.5 13.4 69.9 1.,1 
�$���0�#1 #  10 51.7 - 71.1 - 54.8 - 59.2 - 
���2  71.8 20.1 79.2 8.1 56.0 1.2 69.0 9.8 
	��9 #  52.1 0.4 72.5 1.4 54.7 -0.1 59.8 0.6 
�#.32  69.2 17.5 77.6 6.5 54.4 -0.4 67.1 7.9 
��!"�+'#� #  7 64.7 13.0 74.3 3.2 58.5 3.7 65.8 6.6 
��$1�$$  (�  0�1& 59.8  76.2  55.2    
��� 095 2.26 2.26 1.19   

·  - ����#+ #  �#1  !"#�1#�"�2  

 

 
��! . 2 - ���6#%��!"8  �7�2�%  (9$��*3  !��"#  �$���0�#1 #  10 (�  �#7.�'�32  (�$19$!"+$��� #2  
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	7+$!"�� , '"�  #1#("�+��!"8  !$.8! �5�7,%!"+$��35   &.8"&�    �$1�!"#" &  +.#0�  �  
(�"#"$.8�35  +$-$!"+  + !"�$!!�+35  &!.�+�,5  +$0$"#*�����0�  ($���1#  ��&!.�+.$�# , 
(�$61$  +!$0�, 0$�$"�'$! � . �  &!.�+�,5  ��.#!"� , �!��$���  /6�35  �  /0� -+�!"�'�35  $$ 
�#%��#5 , +#6��$  7�#'$��$  + &!"�%'�+�!"�  7$2.$1$.�,  �2$$"  (�1���  7#!&5�&!"�%'�+35  
!��"�+ , '"�  7�#'�"$.8��  !��6#$"  +.�,��$  �$0#"�+�35  (�0�1�35  &!.�+�% . ��0.#!��  �! -
!.$1�+#��,2 , #1#("�+��!"8  !��"#  �#.32  !$.$ *��  ��		��    (�'+$��� -
 .�2#"�'$! �2  &!.�+�,2  ��!"�+! �%  ��.#!"�  +39$, '$2  & !��"�+  �&�$�8  �  �$���0�#1 -
 # 10 (��! . 3).  

�# �2  ���#7�2 , (�1���   &.8"&�  �  �5  !��"�+�%  !�!"#+ , &'$"  "$5��.�0�'$! �5  �!� -
�$���!"$%  +�71$.3+#��,  (�7+�.,/"  �#%"�  �("�2#.8��$  �$9$��$  1.,  !�5�#�$��,  �  (� -
+39$��,  (��1& "�+��!"�  #0��= �!�!"$2  + �72$�,/-�5!,   .�2#"�'$! �5  &!.�+�,5 . 

 
��! . 3 – ���6#%��!"8  �#7�35  !��"�+  �7�2�%  (9$��*3  (�  (�$19$!"+$��� &  7$�������+3$  

 
�	��������  

 
1. � &9$+  � .� . �.�2#"���&!.�+.$��3$  ��! �  �$&��6#$+  �  #1#("#*����3$  +�72�6��!"�  

"�'��0�  7$2.$1$.�,  + !�+�$2$��35  &!.�+�,5 // �#"$��#.3  �!$��!!�%! �%  �#&'��%   �� -
)$�$�*��  (!  2$61&�#��1�32  &'#!"�$2 ) «�$"�13  �*$� �  !$.8! �5�7,%!"+$��35  ��! �+  �  
"$5��.�0��  !2,0'$��,  (�!.$1!"+�%  �72$�$��,   .�2#"#  + 7$2.$1$.�� ». - �#� " -�$"$��&�0 , 
2011. – � . 14-18. 

2. ���*$� � , � .� . �0��2$"$���.�0�'$! �$  &!.�+�,  + �$���0�#1! �2  �#%��$  ��!"�+! �%  �� -
.#!"�  (1930-2002 0�1) . – ��!"�+ -�#  ���& , 2005. – 80 ! . 

3. �$ �2$�1#*��  (�  +3(�.�$��/  (�.$+35  �#��"  + ��!"�+! �%  ��.#!"�  + 2010 0�1& / (�1  �$1. 
� .� . �#!�.$� � . – ��!"�+ -�# -���& , 2010. – 54 ! . 

 
 
��� 631.95:634.1/3 
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������  �	�1�
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��	��� , ��$�#
���  

 
���+$1$�#  �*$� #  (��0�1��!"�  7$2$.8, �����0�  �#0$!"#�#  1.,  +�71$.3+#��,  +� -

��0�#1#  (�  (�'+$��32 ,  .�2#"�'$! �2 , �$.8$)�32  !+�%!"+#2 �  ��"$0�#.8��  1.,  �#7-
.�'�35  #0��= �.�0�'$! �5  &!.�+�%  0���35  �#%���+  �#7�#��"#�  �,1  !*$�#��$+  = �.� -
0�'$! �  �("�2#.8��0�  �#72$-$��,  +���0�#1#  �#  "$���"����  0����0�  �#0$!"#�# . 
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	�-#�!.�  ���!� : �$.8$) , (�'+# ,  .�2#" , "$��#!���+#��$  �#%��# , (��0�1��!"8 , 
�$%"��0 , +���0�#1 , 2�1$.���+#��$ , �#72$-$��$ , �("�2�7#*�, .  

�  (�!.$1�$$  +�$2,  (��  �#!!2�"�$���  +�(��!#  #0��= �.�0�'$! �%  �*$� �  7$2$.8-
�35  �$!&�!�+ , (��0�1��!"�   �� �$"��%  "$���"����  1.,  �#72$-$��,  +���0�#1�� �+ , 
!#1�+  �  ,0�1�� �+ , (�+39$��,  �5  #1#("�+��%  # "�+��!"�  �!���$  +��2#��$  &1$.,/"  
"# �2  #!($ "#2 ,  #  �#7+�"�$  2$"�1�+   �2(8/"$���0�  2�1$.���+#��,  �  +�$1�$��,  0$�-
��)��2#*����35  !�!"$2  (�	� ), �#7�#��" #  2$"�1�+  (�'+$��� -#0��= �.�0�'$! �0�  
 #�"���+#��, , �!+�$��$   �2(8/"$��35  (��0�#22  �  2�1$.$% = �.�0�'$! �5  ��! �+  +�7-
1$.3+#��,  !$.8! �5�7,%!"+$��35   &.8"&� , �$#.�7#*�,  0�� �5  (��$ "�35  �$9$��%  !  
&'$"�2  �#7�����#7�,  !�*�#.8�� -= ���2�'$! �5  &!.�+�%  �  !�"&#*�%  ��-$!"+#  �  �3 -
��'��%   ��:/� "&�3 . 

�!��+��%  *$.8/  �!!.$1�+#��%  ,+.,$"!,  �*$� #  #0��= �.�0�'$! �0�  (�"$�*�#.#  
0����%  7��3  �$!(&�.� �  �#0$!"#�  �#  �!��+$  �!(�.87�+#��,  ��+35  "$5��.�0�%  0$�0�#-
)�'$! �5  ��)��2#*����35  !�!"$2  1.,  #1#("�+��0�  �#72$-$��,  +���0�#1# . 

�+����  )��*�6�.'  %���!�4  ��1  !�2���.!���1  !����)��� . ��.89��!"+�  �7  
#12���!"�#"�+�35  �#%���+  0����%  7��3  �2$/"  7$2.� , �("�2#.8�3$  !  "�' �  7�$��,  
�$.8$)# , !  "$��#!���+#��$2  1.,  +�71$.3+#��,  +���0�#1��%  .�73 . �#���.89#,  1�.,  �( -
"�2#.8�35  7$2$.8 �"2$'#$"!,  + �$�0$��.8! �2  �#%��$  (� �.�  9.45% �"  ��-$%  (.�-#1�  
7$2$.8), ��*& &.8! �2  �#%��$  (� �.�  7.03%), �&�#5! �2  �#%��$  (� �.�  6.03%), �$+#-
9��! �2  �#%��$  (� �.�  5.34%). ��$1�$+7+$9$��3%  �$%"��0  (��0�1��!"�  7$2$.8 ((�� -
0�1�� ) �"1$.8�35  �#%���+   �.$�.$"!,  �"  1.30 1.,  �#��1��! �0�  �#%��#  1�  30.0 �#..�+  
1.,  �$�0$��.8! �0� . �  !�$1�$2 , (�$��.#1#/"  �#%��3  !  �$%"��0�2  �"  3 1�  20 �#..�+ . 

��# "�'$! �  +!$ �#%��3  7��3 , 01$ �2$/"!,  +���0�#1�� �  (�(#1#/"  + ($�+&/  
0�&((& . ��  $!"8, ="�  +���0�#1�� �  �#!(�.�6$�3  + *$.�2  + !��"+$"!"+��  !  �$!&�!�32  
(�"$�*�#.�2  7$2$.8. ��  +���0�#1�� #2 , �#!(�.�6$��32  �#  �0�#��'$���  (��0�1�35  
7$2.,5  (+"��#,  0�&((# ), +31$.,$"!,  �5"3�! �% , �&�7#5! �% , �# ! �% , �#5#1#$+! �%, 
�&2�$"�+! �% , ��".�5! �%  �#%��3 . 

�  0�&(($  �#���.$$  ($�!($ "�+�35  1.,  7#.�6$��,  ��+35  +���0�#1�� �+  �#%���+  
("�$"8,  0�&((# ) 2�6��  �"�$!"�  !.$1&/-�$ : �� &7(#���! �% , �&"&.8! �% , �5+#5! �% , 
��*& &.8! �%  �#%��3 . �  '$"+$�"�%  0�&(($  (�#�5&19�$  &!.�+�,  1.,  +�71$.3+#��,  +� -
��0�#1��%  .�73 ) �"��!,"!,  �#��1��! �% , �&�"��! �% , �&2#1��! �%  �#%��3 . �!"#.8 -
�3$  #12���!"�#"�+�3$  �#%��3  7#��2#/"  (��2$6&"�'��$  (�.�6$��$  2$61& ="�2�  
0�&((#2� . 

�+����  ���$���#����'  %���!�4  ��1  !�2���.!���1  !����)��� . �  �$7&.8"#"$ 
0$���)��2#*�����0�  #�#.�7#  �3.#  (�!"��$�#   #�"#  (��0�1��!"�  7$2$.8 0����0�  �#0$-
!"#�#  1.,  (���7�#!"#��,  +���0�#1#  !�0.#!��   .�2#"�'$! �2&  )# "��& . ����0�#1�� �  + 
�#!"�,-�%  ($���1  !&-$!"+&/"  �$  +�  +!$5 �#%��#5  7��3 , 5�",  +�  2��0�5  �7  ��5  +31$-
.,/"!,  (��0�1�3$  7$2.� . �#���.89�$  (.�-#1�  +���0�#1�� �+  �"2$'#/"!,  + �$+#-
9��! �2  �#%��$  (308 0#), �#5#1#$+! �2  (175 0#), A#2�.8! �2  (49 0#), �&2�$"�+! �2  
(10 0#), ��*& &.8! �2  (3 0#), �5+#5! �2  (5 0#). 

���0�1�32�  7$2.,2�  1.,  +���0�#1��%  .�73  (�   .�2#"&  ��.#1#/"  �$� - 
0$��.8! �%  (80,78%), �� &7(#���! �%  (67,20%), �$+#9��! �%  (61,90%), ��*& -

 &.8! �%  (57,66%), �&2�$"�+! �%  (50,44%), ��".�5! �%  (41,18%), �#5#1#$+! �% 
(41,14%), �&�7#5! �%  (31,24%) �#%��3 . 

�+����  "�#!���.'  %���!�4  ��1  !�2���.!���1  !����)��� . �("�2#.8�3$  7$2.�  
�$7 &.&'9$��,  !+�%!"+ 1.,  1#���%   &.8"&�3  +31$.,/"!,  + �� &7(#���! �2  (� �.�  
5.16% �"  +!$5 7$2$.8 �#%��# ), �&���! �2  (� �.�  4.05%), ��".�5! �2  (2.25%), ��*& -
 &.8! �2  (5.67%), �$�0$��.8! �2  (5.92%), �$+#9��! �2  (7.12%), �5"3�! �2  (5.02%), 
�&�#5! �2  (4.87%) �#%��#5 . 

��$1�$+7+$9$��3%  �$%"��0  (��0�1��!"�  7$2$.8 �"1$.8�35  �#%���+   �.$�.$"!,  
�"  0.04 �#..�+  1.,  �# ! �0�  �#%��#  1�  15.0 �#..�+  1.,  �$�0$��.8! �0� . �  !�$1�$2  (�$ -
��.#1#/"  �#%��3  !  �$%"��0�2  �"  10 1�  15 �#..�+ . 
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�  0�&((&  �#%���+  !  �#���.$$  �("�2#.8�32  �#72$-$��$2  +���0�#1�� �+  (0�&((#  
� ) +5�1,"  �$+#9��! �% , �$�0$��.8! �% , ��*& &.8! �% , �&�#5! �%  �#%��3  (!  &.&'9$ -
��$2  !+�%!"+ 7$2$.8). 

��7 �2  !�$1�$+7+$9$��32  �*$��'�32  �$%"��0�2  5#�# "$��7&/"!,  �&���! �% , 
�� &7(#���! �% , �#5#1#$+! �% �#%��3  (0�&((#  � ). 

�  0�&(($  �  (�#���.$$  ($�!($ "�+�35  1.,  7#.�6$��,  ��+35  +���0�#1�� �+  �#%-
���+ ), 01$ + �#!"�,-$$  +�$2,  �5  (�# "�'$! �  �$" , 2�6��  �"�$!"�  !  �$ �"���%  �#",6 �%  
.�98  A#2�.8! �% , �#5#1#$+! �%, �&�7#5! �% , �&2�$"�+! �%  �#%��3 . 

�  0�&(($  �  (�#%��3  �$7 +���0�#1�� �+ , !  �#�5&19�2�  &!.�+�,2�  1.,  +�71$.3+#-
��,  +���0�#1��%  .�73 ) �"��!,"!,  �#��1��! �% , �&2#1��! �% , � &9��! �% , �&�"�� -
! �%  �#%��3 . 

�!"#.8�3$  #12���!"�#"�+�3$  �#%��3  7#��2#/"  (��2$6&"�'��$  (�.�6$��$  2$6-
1& ="�2�  0�&((#2� . 


����)��*��1  �+����  2�$��*�.'  )��%)��!  7�)����  ���������  ��1  !�2���. -
!���1  !����)��� . ��0.#!��  ��"$0�#.8��%  �*$� $  (��0�1��!"�  7$2$.8 1.,  +�71$.3+#-
��,  +���0�#1��%  .�73  �$7 ��-$0�  &.&'9$��,  !+�%!"+ 7$2$.8 �  !  &.&'9$��$2  "�.8 �  
(�'+ . �  *$.�2  (�  0����%  7��$  �$!(&�.� �  �$(��0�1��  1.,  +���0�#1#  � �.�  98,22% 7$-
2$.8, + "�  +�$2,   #  (��0�1�35  7$2$.8 "�.8 �  � �.�  1,78%. ��$1�$+7+$9$��3%  �$%-
"��0  �*$� �  7$2$.8 !�!"#+.,$"  0,98, "�  $!"8 !��"+$"!"+&$"  0�#1#*��  !.#��(��0�1�35  
7$2$.8. 

����0�#1�� �  !&-$!"+&/"  �$  +�  +!$5 �#%��#5  0����%  7��3 . 	  "�.8 �  + �$ �"��35  
�7  ��5  �$7 &.&'9$��,  7$2$.8 +31$.,/"!,  �("�2#.8�3$  7$2.� . �#���.89#,  1�.,  �("� -
2#.8�35  7$2$.8 �"2$'#$"!,  1.,  �$+#9��! �0�  �#%��#  (14,39% �"  +!$5 7$2$.8 �#%��# ), 
�#5#1#$+! �% (3,13%), �$�0$��.8! �2  �#%��$  (4,25%), �&���! �2  (2,07%). 

��$1�$+7+$9$��3%  �$%"��0  (��0�1��!"�  7$2$.8 !  &.&'9$��$2  "�.8 �  (�'+  �" -
1$.8�35  �#%���+   �.$�.$"!,  �"  15,01 1.,  �$+#9��! �0�  1�  0,06 1.,  �&.��! �0� , �# -
! �0� , �.,�#"��! �0� , �&�"��! �0� , �0&.8! �0� , � &9��! �0� , �#��1��! �0�  �#%���+ . 
�  !�$1�$2 , (�$��.#1#/"  �#%��3  !  �$%"��0�2  �"  0,2 1�  0,5. �$(��0�1�32�  �$7 +!, �0�  
&.&'9$��,  7$2$.8 ,+.,/"!,  �#%��3  �#��1��! �% , �&2#1��! �% , �&.��! �% , �# ! �% , 
�.,�#"��! �% , �&�"��! �% , �0&.8! �%  (100,00). 

��(3" #  +31$.$��,  0�&((  �#%���+  (�  (��0�1��!"�  7$2$.8 �$7 ��-$0�  &.&'9$��,  
�  !  &.&'9$��$2  "�.8 �  (�'+  1.,  +���0�#1#  (��+�1�"    !.$1&/-�2  �$7&.8"#"#2. 

�  0�&(($  � , '"�  !��"+$"!"+&$"  �("�2#.8��2& , !  "�' �  7�$��,  7$2$.8�35  �$!&�!�+ , 
�#72$-$��/ , �"��!�"!,  �$+#9��! �%  �#%�� . ��$1�$+7+$9$��32  �*$��'�32  �$%"�� -
0�2  5#�# "$��7&/"!,  �#5#1#$+! �%, �5+#5! �% , �$�0$��.8! �% , �&���! �% , ��".�5 -
! �% , ��*& &.8! �% , �&�#5! �%  �#%��3  (0�&((#  � ). 

�  0�&(($  �  (($�!($ "�+�3$  1.,  7#.�6$��,  ��+35  +���0�#1�� �+  �#%��3 , 01$ + 
�#!"�,-$$  +�$2,  �5  (�# "�'$! �  �$" ) 2�6��  �"�$!"�  .�98  �� &7(#���! �% , �5"3� -
! �% , �&2�$"�+! �% , �&�7#5! �%  �#%��3 . 

�  0�&(($  �  (�#%��3  !  �#�5&19�2�  &!.�+�,2�  1.,  +�71$.3+#��, ) �"��!,"!,  �& -
.��! �% , �# ! �% , �&"&.8! �% , �.,�#"��! �% , �&2#1��! �% , �&�"��! �% , �#��1�� -
! �%  �#%��3 . �!"#.8�3$  #12���!"�#"�+�3$  �#%��3  7#��2#/"  (��2$6&"�'��$  (�.�6$ -
��$  2$61& ="�2�  0�&((#2� . 

��0.#!��  ��"$0�#.8��%  �*$� $  (��0�1��!"�  7$2$.8 1.,  +�71$.3+#��,  +���0�#1 -
��%  .�73  "�.8 �  !  "$��#!���+#��$2  ! .���+  �  !  &.&'9$��$2  (�'+  �  "$��#!���+#��$2 , + 
*$.�2  (�  0����%  7��$  �$!(&�.� �  �$(��0�1��  1.,  +���0�#1#  � �.�  93,77% 7$2$.8, + "�  
+�$2,   #  �("�2#.8�35  7$2$.8 "�.8 �  � �.�  6,23%. ��$1�$+7+$9$��3%  �$%"��0  �*$� �  
7$2$.8 !�!"#+.,$"  1,12, "�  $!"8 !��"+$"!"+&$"  0�#1#*��  !.#��(��0�1�35  7$2$.8. 

�$7&.8"#"3  ��"$0�#.8��%  �*$� �  (��0�1��!"�  7$2$.8 1.,  +�71$.3+#��,  +���0�# -
1# "�.8 �  !  "$��#!���+#��$2  �  !  &.&'9$��$2  (�'+  �  "$��#!���+#��$2  + �#7�$7$ #12� -
��!"�#"�+�35  �#%���+  (� #73+#/" , '"�  �("�2#.8�3$  7$2.�  ((��0�1�� ) 1.,  1#���%  
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 &.8"&�3  +31$.,/"!,  .�98  + �$+#9��! �2  (42,33%), �$�0$��.8! �2  (22,91% �"  +!$5 
7$2$.8 �#%��# ) �  �&�#5! �2  (10,50%) �#%��#5 . 

��$1�$+7+$9$��3%  �$%"��0  (�0�#��'$���  (��0�1�� ) (��0�1��!"�  7$2$.8 �"1$.8 -
�35  �#%���+   �.$�.$"!,  �"  7,95 1.,  �#5#1#$+! �0� , 6,40 1.,  �� &7(#���! �0� , 4,52 1.,  
�5"3�! �0�  �#%���+ . 

��(3" #  +31$.$��,  0�&((  �#%���+  (�  #�#.�0��  !  #�#.�7�2  1.,  +#��#�"#  �$7 
&.&'9$��,  !+�%!"+ 7$2$.8 (��+�1�"    !.$1&/-�2  �$7&.8"#"#2. 

�  0�&((&  �#%���+  !  �#���.$$  �("�2#.8�32  �#72$-$��$2  (0�&((#  � ) +5�1,"  �$ -
+#9��! �% , �$�0$��.8! �% , �&�#5! �%  �#%��3 . ��$1�$+7+$9$��32  �*$��'�32  �$%-
"��0�2  5#�# "$��7&/"!,  �� &7(#���! �% , ��*& &.8! �% , �&�7#5! �% , �5+#5! �% , �& -
���! �%  �#%��3  (0�&((#  � ). 

�  0�&(($  �  (�#%��3  !  �#�5&19�2�  &!.�+�,2�  1.,  +�71$.3+#��, ) �"��!,"!,  .�98  
�&.��! �% , �&"&.8! �% , �.,�#"��! �% , �&2#1��! �% , �&�"��! �% , �#��1��! �%  �#%-
��3 . �!"#.8�3$  #12���!"�#"�+�3$  �#%��3  7#��2#/"  (��2$6&"�'��$  (�.�6$��$  2$6-
1& ="�2�  0�&((#2� . 

�
���
  
��(�!"#+.$��$  �$7&.8"#"�+  #�#.�7#  +���0�#1�(��0�1��!"�  7$2$.8 0����%  7��3  !  

)# "�'$! �2  �#72$-$��$2  +���0�#1�35  �#!#61$��%  (�7+�.�.�  �*$��"8  (�.��"&  �  �( -
"�2#.8��!"8  �!(�.87�+#��,  7$2$.8 �"1$.8�35  #12���!"�#"�+�35  �#%���+  1.,  +��� -
0�#1#�!"+#, # "# 6$  +3,+�"8  �#%���+  �#7��%  !"$($��  ($�!($ "�+��!"�  ��+35  +���0�#1 -
�� �+ . 

�#!'$"  1�(�.��"$.8�35  (.�-#1$%  (��0�1�35  7$2$.8 �����0�  �#0$!"#�#  1.,  +�7-
1$.3+#��,  +���0�#1#  (��  &!.�+��  &.&'9$��,   #'$!"+#  (�'+  �  "$��#!���+#��,  ! .���+ , 
(�7+�.,$"  (��+$!"�  �$#.8��$  �5  �#72$-$��$  �#  7�#'�"$.8��%  "$���"����  0����%  7��3 , 
�!��$���  + !($*�)�'$! �5  2� ��7��#5  �  ��+35  �#%��#5 , 01$ (��0�1�32�  (.�-#1,2�  
1.,  +���0�#1#  2�0&" �3"8  55,78 "3! .0#. 
 
 
���  631.4 

 
���	�	�����  ���A���
�  	  ������
�  ����  ���������  

���������	�  � .� ., 1���/����� , 2 � .� . ���#�	� 3 � .� ., 9�$�����	� 3 � .� . 
1���
��"���
����������  �������#	�
�$  �	������  � !  �� ,  2(�7  ���  ���,���  ������ ,  

3��� . ��(: , ��$�#
���  
 
�#  �!��+$  (�.$+35   �&(��2#!9"#��35  (�'+$��� -����"���+�'�35  �!!.$1�+#��%  

���9#$235  �  ��0#��35  (�'+  &!"#��+.$�3  �!��+�3$   ��"$���   #'$!"+$���%  �*$� �  
(�'+  (��2$��"$.8��    7$���+32   &.8"&�#2 . 

��,#	�%	  ����� : ����"���+ #  (�'+ , ���9#$23$  �  ��0#��3$  (�'+3 ,  ��"$���  
�*$� �   #'$!"+#  (�'+ , 2�-��!"8  0���7��"�+  � +� , 0&2&!, 0�#�&.�2$"��'$! �%  !�!"#+ , 
$2 �!"8  (�0.�-$��, , 7#!�.$��$ , =��7�, , &��6#%, ����"$" . 

����"���+ #  (�'+ ,  #  �1��  �7  �#(�#+.$��%  (�'+$���%  �#& �  +�7�� .#  �1��+�$ -
2$���  !  0$�$"�'$! �2  (�'+�+$1$��$2  + 1883 0�1&. �+"���2  ($�+�% 2$"�1� �  �*$� �  
(�'+  + ��!!��  �3.  �� &'#$+  (1886). �$�+32  ="#(�2  �*$� �  7$2$.8 �  !�!"#+��%  $$ '# -
!"8/  ,+.,$"!,  ����"���+ #  (�'+ . ����"���+ #  (�'+  – ="�  �*$� #  (�'+  (�  �5  +#6�$%-
9�2  #0����2�'$! �2  !+�%!"+#2.  

�#  !$0�1�,9��%  1$�8 2$"�1� #   #'$!"+$���%  �*$� �  7$2.�  $-$  �$1�!"#"�'��  
"$��$"�'$! �  �  (�# "�'$! �  �#7�#��"#�# , 5�",  + ="�2  �#(�#+.$���  �  (��1$.#�#  ��.8 -
9#,  �#��"# . ��:,!�,$"!,  ="� , (�$61$  +!$0�, ��.89�%  !.�6��!"8/  !#2�% (���.$23  
�*$� �  7$2.� , +.�,��$2  �#   #'$!"+�  7$2.�  2��6$!"+#  (����1�35  �  (���7+�1!"+$��35  
)# "���+  (�$1+$1$+, 1970; �#.8 �+ , 1986; �#+��./ , 1989; ��&($��� �+ , 1968; �$)� -
5#��+ , 1995). 
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�#���.$$  1�! &!!����32  ,+.,$"!,  +�(��!   ��"$��$+  �*$� �  (�'+ . >"�  ��&!.�+ -
.$�� , +� -($�+35 , �#7.�'�32�  "�$��+#��,2�  !$.85�7 &.8"&�    (�'+#2 ; +� -+"��35 , �#7-
.�'�$2  (����1�35  &!.�+�% . �#+��./  �  �#.8 �+  (1972) !'�"#/" , '"�  +$1&-�2� , ��  �$  
$1��!"+$��32�   ��"$��,2�  ����"���+ �  1.,  +!$5 (�'+  ,+.,/"!,  2�-��!"8  0���7��"�+  
� +�  �  !�1$�6#��$  + ��5  ��0#��'$! �0�  +$-$!"+# . �# 6$  &'�"3+#$"!,  $2 �!"8  (�0.� -
-$��,  (�'+ , �!���$  2$!"�  �"+�1�"!,  0�#�&.�2$"��'$! �2&  !�!"#+&  (�'+ , (�1+$�6$��� -
!"�  �5  =��7��  �  !"$($��  7#!�.$��, . ���"$��,2�  �*$� �  (�'+  ,+.,/"!,   #  (����1�3$ , 
"#  �  &!"�%'�+�  (�����$"$��3$  + (��*$!!$  !$.8! �5�7,%!"+$���0�  (���7+�1!"+#  !+�%-
!"+# �  1�#0��!"�'$! �$  (��7�# � ,  �"��3$  + 1#��35  2$!"�35  &!.�+�,5  "$!��   ���$.� -
�&/"  !  &��6#%��!"8/  +�71$.3+#$235  &.8"&� .  


�2%�*���.  �������!���4  
����.$2#   #'$!"+$���%  �*$� �  (�'+  !.�6�# , �!��$���  1.,  &!.�+�%  �#0$!"#�# , + 

!+,7�  !  2��0����#7�$2  $$ (�'+$��� - .�2#"�'$! �5  &!.�+�% , !.�6�32  !"��$��$2  �$.8 -
$)# 2$!"��!"�  �  ($!"��"3  (�'+$���0�  (� ��+# . �.,  �$9$��,  ="�% (���.$23  �#1�  
�2$"8  1�!"�+$��3$  �!5�1�3$  1#��3$  (�   #'$!"+$���%  �*$� $  (�'+  + 7��#.8��2  #!($ -
"$, + "�  6$ +�$2,  (��2$��"$.8��    +$1&-�2   &.8"&�#2 , +�71$.3+#$232 �#  ��0#�$  �  
���9$��� . 

�  (����1�� - .�2#"�'$! �5  &!.�+�,5  �$!(&�.� �  �#0$!"#�  �$��5�1�232  &!.�+� -
$2 (�.&'$��,  1�!"�+$��35  !+$1$��% �  (.�1���1��  �  (��1& "�+��!"�  (�'+  1.,  �5  ��: -
$ "�+��%   #'$!"+$���%  �*$� �  ,+.,$"!,  2$"�1  (�,2�0�  &'$"# &��6#,  !$.85�7 &.8"&�  �#  
 �� �$"�35  (�'+$��35  �#7��+�1��!",5 . ��!.$1��$  7$2.$�*$��'�3$  �#��"3  + �#0$!"# -
�$  �3.�  (��+$1$�3  + 1976-1990 0�1#5 �#0$!"#�! �2  �		  «��(��7$2 » �  �#0$!"#�! �2  
�		��  (�  &!�+$�9$�!"+�+#���%  (�1  �& �+�1!"+�2  �#.#2��7�$+#  (1983) ��+�%  2$"� -
1� �  ����"���+ �  (�'+  �#0$!"#�# . ��#  �!��+#�#  �#  2$"�1$  (�,2�0�  &'$"# (��1& "�+ -
��!"�  (�'+  + (�.$+35  &!.�+�,5 , 01$ (�$12$"�2  �*$� �  ,+.,/"!,  (�'+$��#,  �#7��+�1 -
��!"8  �  $$ +$1&-�$  !+�%!"+#, #  ��"$��$2  �*$� �  – &��6#%��!"8  +�71$.3+#$235  &.8 -
"&�  �#  1#���%  (�'+$  (�#.#2��7�$+  1� ., 1981; �#.#2��7�$+ , �.�'#$+ , 1983; �#.#2��7�$+ , 
1997; �#.#2��7�$+ , A#52��7�$+ , 2004). 

�#�.�*#  1. 
�#+�!�2�!"8  (��1& "�+��!"�  �7�2�%  (9$��*3  �"  !+�%!"+ (�'+3  (��  �����	�%$  �	��)$ ) 

�#��#*�,  (��7�# �+  (�  !+�%!"+#2 (�'+  �  &��6#%��!"�   
 
��#�&.�2$"��'$! - �%  
!�!"#+  (�'+  

 

���6#%  �7. 
(9$ -��*3  
* \0# 

��- -��!"8  
0��� -7��"#  
� +� , !2  

R �#(#!3  
0&2&!# 

"/0# 

R �2 - 
 �!"8  (� -
0.� --$��,  
20-= + 

R 

�&0�+3$  
�.���!"3$  25,4-36,5 35-40 0,80 85-170 0,84 17,5-27,2 0,68 
�,6$.�!&0.���!"3$  29,5-40,5 35-40,5 0,80 90-245 0,87 16,7-25,8 0,98 
��$1�$!&0.���!"3$  31,3-42,5 33-42 0,85 72-205 0,82 13,6-23,5 0,96 
�$0 �!&0.���!"3$  28,3-35,3 33-36 0,60 60-196 0,76 13,0-21,9 0,55 

�&0�+� - #9"#��+3$  
�.���!"3$  28,6-37,7 30-40 0,84 90-180 0,92 16,6-27,8 0,75 
�,6$.�!&0.���!"3$  31,0-38,3 33-45 0,87 100-153 0,95 15,7-23,2 0,86 
��$1�$!&0.���!"3$  32,6-40,2 33-46 0,78 80-178 0,80 14,6-21,6 0,88 
�$0 �!&0.���!"3$  29,1-35,3 30-40 0,89 75-120 0,70 13,7-20,5 0,85 

�#9"#��+3$  
�.���!"3$  28,9-45,6 35-40 0,95 104-220 0,90 15,5-22,5 0,86 
�,6$.�!&0.���!"3$  33,8-46,8 36-45 0,94 150-257 0,97 13,5-20,4 0,83 

 
��$1�$!&0.���!"3$  26,5-35,6 36-44 0,98 130-150 0,95 12,6-20,0 0,99 
�$0 �!&0.���!"3$  27,1-28,4 33-39 0,96 67-85 0,92 12,4-19,0 0,90 

�../+�#.8�� -.&0�+3$ 
�.���!"3$  45,1 40 0,9 160 0,9 25 0,9 

�,6$.�!&0.���!"3$  42-49,7 38-40 0,9 160 0,9 25 0,8 
��$1�$!&0.���!"3$  44,5-51,8 38-40 0,9 120-140 0,8 15-18 0,8 
�$0 �!&0.���!"3$  43,7-48,2 35-38 0,9 119-140  15-18 0,8 
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�#�.�*#  2.  

�!��+�#,  9 #.#  �*$� �  ���9#$235  (�'+  ��� #!(�%! �%  ��72$���!"�  �#0$!"#�#  
��'+3  �#..  (�  

!+�%!"+#2 
���6#%��!"8  

�7.(9$��*3 , * \0# 
�#..  (�  &�� -

6#%��!"�  
��$1��%  �#..  

����"$"#  
�$2�� - #9"#��+3$  100 50,0 100 100 
�#9"#��+3$  75 36,8 74 74 
�+$".� - #9"#��+3$  61 26,0 52 56 
�&0�+� - #9"#��+3$  78 37,4 75 76 
�../+�#.8�� -.&0�+3$ 78 45,0 90 84 
�&0�+� -.$!�3$  85 40,0 80 82 
�&0�+3$   68 38,0 77 72 
�&0�+� -��.�"�3$  �!& -
9$��3$  

57 14,0 28 42 

��.��'# �  .&0�+3$ 32 0 - 32 
��.��'# �  "�(�'�3$  20 0 - 20 

 
�  (��*$!!$  �!!.$1�+#��%  +3,+.$�3  �!��+�3$   ��"$���  ����"���+ �  (�'+  (#9�� , 

 ���$.��&/-�$  !  &��6#%��!"8/  �7�235   �.�!�+35   &.8"&�  ("#�. . 1,2). >"�  2�-��!"8  
0$�$"�'$! �5  0���7��"�+  � +� , !�1$�6#��$  0&2&!# (%), 7#(#!3 0&2&!# ("/0#) �  ��-$0�  
#7�"# (%), $2 �!"�  (�0.�-$��,  (20/= +.). �#  1�&0�$ (��7�# �  (�'+ , "# �$   #  0�#�&.� -
2$"��'$! �%  !�!"#+ , 7#!�.$��$ , &��+$�8  7#.$0#��,  0�&�"�+35  +�1, !"$($�8  (�1+$�6$� -
��!"�  =��7��  �  0.&���#  7#.$0#��,  (.�"�35  (���1 , ++$1$�3 (�(�#+�'�3$   �=))�*�$�"3  
("#�. . 3,4,5,11). ��  �$7&.8"#"#2 ����"���+ �  ���9#$235  (�'+  ++$1$�# &��6#%�#,  
�*$� #  1-0�  �#..�0$ "#�#  (�'+3 ,  �"��#,  1.,  ���9#$235  (�'+  (��  !�$1�$2  &��+�$  7$2-
.$1$.�,  �#+�#  0,5 * . .$1 �.�  0,42 * /0#, # �#  ��0#�$  – !  (�(�#+�'�32   �=))�*�$�"�2  
0,56   ���9#$2�%  (#9�$ . ���  +3!� �2  &��+�$  7$2.$1$.�,  *$�#  1-0�  �#..�0$ "#�#  ��� -
9#$2�% (#9��  �#+�#  0,50 * /0#. 

�#�.�*#  3. 
��(�#+�'�3$   �=))�*�$�"3  �#  0�#�&.�2$"��'$! �%  !�!"#+  (�'+   

��� #!(�%! �%  ��72$���!"�  
��'+3  �.���!"3$  �,6$.� -

!&0.���!"3$  
��$1�$ -
!&0.���! -
"3$ 

�$0 � -
!&0.� -
��!"3$  

�&($! -
'#�3$  

�$2�� - #9"#��+3$  0,9 1,0 0,95 0,85 0,60 
�#9"#��+3$  �  
!+$".� - #9"#��+3$  

0,92 1,0 1,0 0,90 0,60 

�&0�+� -
 #9"#��+3$  

0,90 0,93 1,0 0,88 0,70 

�&0�+3$  0,83 0,92 1,0 0,90 0,70 
�&0�+� -.$!�3$  0,95 0,95 1,0 0,98 0,70 
�../+�#.8�� -
.&0�+3$ 

0,95 0,95 1,0 0,98 0,70 

 
    �#�.�*#  4. 

��(�#+�'�3$   �=))�*�$�"3  �#  7#!�.$���!"8  (�'+  
 

�"$($�8  7#!�.$���!"�  �&5�% �!"#"�  ���6#%��!"8 , * /0# ��(�#+�'�3%   �=) -
)�*�$�"  

�$7#!�.$��3$  < 0,25 33,5 1,0 
�.#��!�.��'# �+#"3$   0,25 - 0, 28,7 0,86 
��$1�$!�.��'# �+#"3$  0,4 – 0,7 26,7 0,79 
��.8��!�.��'# �+#"3$  0,7 – 1,2 20,8 0,70 
�.#��!�.��'# �+3$  0,25 – 0,4 23,0 0,65 
��$1�$!�.��'# �+3$  0,4 – 0,7 16,0 0,40 
��.8��!�.��'# �+3$  0,7 – 1,2 6,0 0,20 
�'$�8  !�.8��7#!�.$��3$  (!�.�� -
'# � ) 

> 1,2 0 0,06 
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�#�.�*#  5. 

��(�#+�'�3$   �=))�*�$�"3 , ++$1$��3$ 1.,  &'$"# 0.&���3  7#.$0#��,  0�&�"�+35  +�1 
��#1#*�,  + 0.&���$  
7#.$0#��,  0�&�"�+35  +�1 

�.&���# , 2 ��(�#+�'�3%   �=))�*�$�"  

��6$   ��"�'$! �%  0.&���3  < 3,5 1,0 
�.&�� �$   2,0-2,5 0,9 
��$1�$$   1,5-2,0 0,8 
�39$  !�$1�$0�  1,0-1,5 0,60 
�3!� �$   0,5-1,0 0,40 
��+$�5��!"��$   0,5 0,30 

 
�#�.�*#  6. 

��1$�6#��$  0&2&!# + (#5�"��2  (0-20 !2 ) !.�$  �!��+�35  "�(�+  (�'+  (�$10���%  �  $0� !+,78  
!  &��6#%��!"8/  �7�2�%  (9$��*3  �#  ��0#�$  

����'�$+#,  "�(�'�#,  
",6$.�!&0.���!"#,  

�&�#,  .$!�#,  �!"$(�$��#,  
",6$.�!&0.���!"#,  

�#9"#��+#,   #����#"�#,  
",6$.�!&0.���!"#,  

�&2&!  
"/0# 

���6#%��!"8  
* /0# 

�&2&!  
"/0# 

���6#%��!"8  
* /0# 

�&2&!  
"/0# 

���6#%��!"8  
* /0# 

70 8,5 70 9,6 70 7,03 
120 15,6 120 16,1 120 12,3 
170 17,0 170 17,8 170 14,0 
200 18,2 200 18,8 200 15,0 
t= 0,97 t= 0,80 t= 0,82 

 
�#�.�*#  7. 

�#+�!�2�!"8  2$61& 2�-��!"8/  0���7��"�+  � +�  �  &��6#%��!"8/  �7�2�%  (9$��*3  
��'+#  ��-��!"8  

0���7��"#  
� +� , !2  

��$1�,,  
&��6#%- 
��!"8 , 
* /0# 

��$1�$ +#1 -
�#"�'$! �$  
�" .��$��$  

��=))� -*�$�"  
+#��#*��  
% 

 

�� #7#  
-"$.8 
"�' - 
��!"� ,% 

�#9"#��+#,   
",6$.�!&0.���!"#,  

30-40 14,0 +6,01 +6,3 
 

+7,28 

����'�$+#,  "�(�'�#,  ",6$ -
.�!&0.� -��!"#,  

40-60 17,0 +3,09 
 

+8,2 +3,7 

�&�#,  .$!�#,  
�!"$(�$��#,   
",6$.�!&0.���!"#,  

35-50 17,0 +4,04 +9,65 +4,8 

�#  �#���.$$  �#!(��!"�#�$��35  + (�$10����%  (��+��*��   #9"#��+35  �   ���'�$ -
+35 ",6$.�!&0.���!"35  (�'+#5 , &��6#% 7$��#  �7�2�%  (9$��*3 , + 7#+�!�2�!"�  �"  7#(#-
!�+  0&2&!# + 0���7��"#5  � +� ,  �.$�.$"!,  + !.$1&/-�5  (�$1$.#5 : (��  70 "/0# 1�  8,5 * , 
120 "/0#-15-16 * , # (��  200 "/0# &��6#% 1�!"�0#$"  18,8 *  !  1 0$ "#�# ("#�. .6). 

��.$�#��,  (�  2�-��!"�  0&2&!�+35 0���7��"�+  � +�  ��0#��35  (�'+  1�+�.8��  
7�#'�"$.8�3$  – �"  60 !2  +  ���'�$+35  1�  30-40 !2  +  #9"#��+35  (�'+#5  ("#�. .7). 

�#(#!3  ��-$0�  #7�"# �#2�  &'�"3+#.�!8  + !.�,5  0-25 �  0,50 !2 . �#72#5 +#�8���+# -
��,  $0� + 0�� . � +�  + 7#+�!�2�!"�  �"  "�(�+  �  (�1"�(�+  (�'+  !�!"#+.,$"  0,12%-0,55%, 
�#���.89�2�  7#(#!#2�  #7�"# ��.#1#/"   ���'�$+3$  �  �&�3$  .$!�3$  (�'+3 . 

�$.�'��#  $2 �!"�  (�0.�-$��,  7#+�!�"  0.#+�32  ���#7�2  �"  !�1$�6#��,  0&2&!# �  
0�#�&.�2$"��'$! �0�  !�!"#+#  (�'+ . �#���.$$  +3!� #,  $$ +$.�'��#  �#2�  �"2$'$�#  + �&-
�35  .$!�35  �   ���'�$+35  (�'+#5 , # !#2#,  ��7 #,  – & !+$".� - #9"#��+35  (�'+ . �!"# -
��+.$�3  "$!�3$  !+,7�  2$61& +$.�'���%  &��6#,  �  $2 �!"8/  (�0.�-$��,  (�'+  ("#�. .8). 

�3,+.$�#  +3!� #,   ���$.,"�+�#,  7#+�!�2�!"8  2$61& &��6#%��!"8/  �7�2�%  
(9$��*3  �  2�-��!"8/  0���7��"�+  � +� , # "# 6$  7#(#!#2�  0&2&!# �  #7�"# + (�'+$  �  
$2 �!"8/  (�0.�-$��,  + 7#+�!�2�!"�  �"  "�(#  (�'+  �  �5  0�#�&.�2$"��'$! �0�  !�!"# -
+# ("#�. .9). �$7&.8"#"#2�  �!!.$1�+#��%  (�#.#2��7�$+ , A#52��7�$+  2004) +3,+.$�#  
!&-$!"+$��#,  �#7��*#  + (��1& "�+��!"�  7$���+35   &.8"&�  + 7#+�!�2�!"�  �"  !"$($ -
��  (�1+$�6$���!"�  (�'+  =��7��  ("#�. . 10). 
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�#�.�*#  8. 
�2 �!"8  (�0.�-$��,  (�'+  �  &��6#%��!"8  �7�2�%  (9$��*3  �#  ��0#�$  

�#9"#��+#,  
",6$.�!&0.���!"#,  

����'�$+#,  "�(�'�#,  
",6$.�!&0.���!"#,  

�&�#,  .$!�#,  �!"$(�$��#,  
",6$.�!&0.���!"#,  

�2 �!"8  
(�0.�-$ -

��, , 
20-= +. 

���6#%��!"8 , 
* /0# 

�2 �!"8  
(�0.�-$��, , 

20-= +. 

���6#%��!"8 , 
* /0# 

�2 �!"8  
(�0.�-$��, , 

20-= +. 

���6#%��!"8 , 
* /0# 

15,0 12,0 22,0 17,5 22,0 17,0 
20,0 14,0 25,0 18,0 25,0 17,5 
22,0 15,0 30,0 19,0 30,0 18,0 

t=0,83 t=0,88 t=0,96 
 

�#�.�*#  9. 
��=))�*�$�"   ���$.,*��  2$61& &��6#%��!"8/  �7�2�%  (9$��*3  �  (� #7#"$.,2�  (.�1���1�,  (�'+  
��#�&.�2$"��'$! �%  

!�!"#+  
����7��"  � +� , 

!2  
�&2&! , 

"/0# 
�7�"  ��-�% , 

% 
�2 �!"8  (�0.� -
-$��, , 20-= +. 

�&�#,  .$!�#,  �!"$(�$��#,  
�.���!"#,   0,80 0,84 0,25 0,68 
�,6$.�!&0.���!"#,   0,80 0,87 0,90 0,98 
��$1�$!&0.���!"#,   0,85 0,82 0,83 0,96 

����'�$+#,  "�(�'�#,  
�.���!"#,  0,84 0,92 0,90 0,73 
�,6$.�!&0.���!"#,  0,87 0,95 0,93 0,86 
��$1�$!&0.���!"#,  0,78 0,80 0,82 0,88 

�#9"#��+#,  
�.���!"#,   0,95 0,92 0,90 0,86 
�,6$.�!&0.���!"#,   0,94 0,87 0,85 0,83 
��$1�$!&0.���!"#,   0,98 0,95 0,92 0,99 

 
�#�.�*#  10. 

���6#%��!"8  7$���+35   &.8"&�  �#  (�'+#5  �#7.�'��%  !"$($��  !23"�!"�  (�#   ./'$+35  &'#!" #5 ) 
���6#%  7$��#  ��'+#  �"$($�8  !23"�!"�  �&.8"&�#  

* /0# % 
�$!23"#,   20,0 100 
�.#��!23"#,  17,5 86,0 
��$1�$!23"#,  12,2 63,0 

����'�$+#,   
+3-$.�'$��#,  ",6$.�!&0.���!"#,  
(�#�#!#�#�! �%  �#%�� ) 

��.8��!23"#,  

�7�2#,  
(9$��*#  

3,2 15,9 
�$!23"#,   19,6 100 
�.#��!23"#,  14,5 73,9 
��$1�$!23"#,  11,4 58,2 

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

��.8��!23"#,  

 
�7�2#,  
(9$��*#  

3,5 17,8 
�$!23"#,   16,0 100 
�.#��!23"#,  14,0 88,6 
��$1�$!23"#,  11,2 62,9 

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

��.8��!23"#,  

 
�7�2#,  
(9$��*#  

3,0 18,8 
�$!23"#,   15,0 100 
�.#��!23"#,  13,5 99,0 
��$1�$!23"#,  10,7 77,3 

�#9"#��+#,   
 #����#"�#,  ",6$.�!&0.���!"#,  
(�&.$%2#� -�"#.8! �%  �#%�� ) 

��.8��!23"#,  

 
�7�2#,  
(9$��*#  

2,2 13,0 
�$!23"#,   12,5 100 
�.#��!23"#,  8,7 89,6 
��$1�$!23"#,  5,0 40,0 

�+$".� - #9"#��+#,  
 #����#"�#,  ",6$.�!&0.���!"#,  
(�&.$%2#� -�"#.8! �%  �#%�� ) 

��.8��!23"#,  

 
�7�2#,  
(9$��*#  

2,0 16,0 
�$!23"#,   18,0 100 
�.#��!23"#,  17,0 94,8 
��$1�$!23"#,  12,2 66,2 

�&�#,  .$!�#,  
�!"$(�$��#,  ",6$.�!&0.���!"#,  
(�#�#!#�#�! �%  �#%�� ) 

��.8��!23"#,  

 
�7�2#,  
(9$��*#  

3,2 17,7 
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��(�!"#+.,,  2$61& !���%  (�'+3  �#7.�'��%  !"$($��  =��1���+#���!"�  (�  �5  (�� -
1& "�+��!"� , 2�6��   ��!"#"���+#"8 , '"�  &��6#% �7�2�%  (9$��*3  �  �7�2�0�  ,'2$�,  
(��  !.#��%  !"$($��  !23"�!"�  (�'+  !��6#$"!,  (�'"�  �1��# �+� , ".$. �#  30-32%. �#.8 -
�$%9$$ +�7�#!"#��$  !"$($��  !23"�!"�  (�'+  !�.�6#$"  (.�1���1�$  �  &��6#% 7$���+35  
 &.8"&�  (�"  2,0 1�  3-3,5 * /0#). 

�#  �!��+$  (�.&'$��35  �$7&.8"#"�+  (�  ����"���+ $  ��0#��35  (�'+  �#7�#��"#�3  
����"���+�'�3$  9 #.3  (�  �5  !+�%!"+#2 �  &��6#%��!"�  ("#�. .12, 13) 

�#�.�*#  11. 
��(�#+�'�3$   �=))�*�$�"3  �#  =��1���+#���!"8 ,  #2$��!"�!"8  (�'+   �  0.&���&  7#.$0#��,  

(.�"�35  (���1  + (�$10����%  �  0����%  (��+��*��  �#0$!"#�#  
��(�#+�'�3%   �=))�*�$�"  �.&���#  7#.$0#��,  (.�"�35  (���1 , 2  

 
��#1#*�,   

>��7�,  
(�'+  

�#2$��!"�!"8  
(�'+  

��#1#*�,  �.&���#   
7#.$0#��,  

��(�#+�'�3%  
 �=))�*�$�"  

�$  +3�#6$�#  1,0 1,0 0.&�� #,  0.&�6$  1,5 1,0 
�.#�#,   0,90 0,85 &0.&�.$�3  1,0-1,5 0,80 
��$1�,,   0,71 0,60 (�.&&0.&�.$�3  0,5-1,0 0,60 
��.8�#,   0,45 0,40 +3!� #,  0,5-1,0 0,30 
�'$�8  !�.8�#,  0,22 0,25 (�+$�5��!"�#,  +39$ 0,1 0,1 

 
�#�.�*#  12. 

����"���+�'�#,  9 #.#  (�  #0��= �.�0�'$! �2  (� #7#"$.,2  (�'+  (�$10���%  �#0$!"#�#  
��-��!"8  0� -
��7��"#  � +�  

�&2&!  �7�"  ��-�%  �2 �!"8  (�0.� -
-$��,  

��'+3  

!2  
 

�#.  "/0# �#.  % �#.  20/= +. �#.  

��$1 -
��%  �#.  
���� -
"$"# 

�+$".� -
 #9"#��+3$  

35 53 60 16 0,12 21 22 69 40 

�#9"#��+3$  
 

40 61 125 33 0,20 36 27 84 53 

����'�$+3$  
 #����#"�3$  

50 77 200 53 0,35 64 27 84 69 

����'�$+3$  
"�(�'�3$  

60 92 360 94 0,50 91 30 91 91 

����'�$+3$  
+3-$.�'$� -�3$  

65 100 370 100 0,55 100 32 100 100 

�&�3$  .$!�3$  
�!"$(�$��3$  

50 77 240 63 0,40 73 30 94 77 

�&�3$  .$!�3$  
�!"#"�'�� -
 #����#"�3$  

50 77 300 78 0,55 100 32 100 88 

�&�3$  .$!�3$  
"�(�'�3$  

50 77 300 78 0,55 100 32 100 88 

�&�3$  .$!�3$  
�.&0�+$.3$  

50 77 300 63 0,55 100 32 94 87 

 
�+"��! �2   �..$ "�+�2  &'$�35  �	��  ���  ���  �  �#0�		  ��(��7$2  +($�+3$ + 

2#!9"#�$  1:200000 !�!"#+.$�#   #�"#  ����"$"#  (�'+  �$!(&�.� �  �#0$!"#�  (�#.#2��7�$+  
�  1� ., 2008). ���  �#7�#��" $  ="�%  #�"3  �!(�.87�+#�3  2#"$��#.3  ����"���+ �  (�'+ , 
(��+$1$���%  �#  "$���"����  �$!(&�.� �  + 1976-1990 0�1#5 �#0$!"#�! �2  �		��  ((�1  
�& �+�1!"+�2  � .� .�#.#2��7�$+# , �$+ #+0�(��7$2�2  �  �#0�		  ��(��7$2  ((�1  �& �+� -
1!"+�2  >.� .��.'#��+#  �  � .A .��1&.+#0�1�+# ). �#  �!��+$  �#7�#��"#��35  9 #.  100-
�#.8��%  �*$� �  (�'+  1.,  ��72$���% , (�$10����%  �  0����%  (��+��*��  �$!(&�.� �  �#  
 #�"$  ����"$"#  (�'+  �#0$!"#�#  +31$.$�3  10  .#!!�+  ����"$"#  (�'+ . �  ($�+3%  .#!!  �� -
��"$"#  +�9.�  �#�+3!9�$  (�   #'$!"+&  �  (��1& "�+��!"�  (�'+3  !  �#..#2�  �"  91 1�  100, 
+�  +"���%   .#!!  – .&'9�$  (�'+3  !  �#..#2�  �"  81 1�  90, + "�$"�%   .#!!  – 5���9�$  (�' -
+3, �2$/-�$  71-80 �#..�+ , + '$"+$�"3%   .#!!  – !�$1��$  (�   #'$!"+&  (�'+3  !  �#..#2�  
�"  61-70, + (,"3%  �  9$!"�%   .#!!3  ����"$"#  +�9.�  (�'+3  ��6$  !�$1�$0�   #'$!"+# . 
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�#�.�*#  13. 
�#..8�#,  �*$� #  (�  &��6#%��!"�  �7�235  7$���+35   &.8"&�  

 
��'+3  �7�23%  

,'2$�8 , 
* /0# 

�#.  �7�2#,  
(9$��*# , 

* \0# 

�#.  ��$1�,,  
&��6#%-

��!"8 , * \0# 

��$1��%  �#.  
&��6#%��!"�  

�&�3$  .$!�3$  �!"$(�$� -
�3$  ",6$.�!&0.���!"3$  

17,7 89 17,2 88 17,4 88 

����'�$+3$  "�(�'�3$  
",6$.�!&0.���!"3$  

18,2 92 17,8 91 18,0 91 

����'�$+3$  +3-$.�'$� -
�3$  ",6$.�!&0.���!"3$  

19,6 100 19,4 100 19,5 100 

����'�$+3$   #����#"�3$  
",6$.�!&0.���!"3$  

16,2 82 15,8 81 16,0 81 

�#9"#��+3$   #����#"�3$  
",6$.�!&0.���!"3$  

13,6 69 12,5 64 13,0 66 

�+$".� - #9"#��+3$   #� -
���#"�3$  ",6$.�!&0.��� -
!"3$ 3$ 

10,6 52 9,4 47 10,0 49 

��$1�$$  
 

15,6 79 

���6#%�#,  *$�#  �#..�0$ "#�#  (�'+3  0,2 
 

�  1$+,"3% �  1$!,"3%  .#!!3  ����"$"#  +�9.�  �'$�8  (.�5�$  (�'+3 , �2$/-�$  �"  1 
1�  20 �#..�+ . �&'9�2�  (�  (.�1���1�/  (�'+#2�  �#  ��72$���!"�  �#0$!"#�#  ,+.,/"!,  
"$2�� - #9"#��+3$  ",6$.�!&0.���!"3$ , �*$�$��3$  (�  100-�#.8��%  9 #.$  + 100 �#..�+  
(&��6#%��!"8  �7�235   �.�!�+35  45-50 * /0#), 7#"$2 .&0�+� -.$!�3$  �  #../+�#.8�� -
.&0�+3$ !.��!"3$  !�$1�$!&0.���!"3$  – 76-86 �#..�+  (&��6#%��!"8  40-45 * /0#). ��7 �$  
�#..3  – 22 (�  !+�%!"+#2 �  15 �#..�+  (�  &��6#%��!"�  (6-9 * /0#) – �2$/"  .&0�+3$ !�.8 -
��!�.��'# �+3$  (�'+3 . �#23%  ��7 �%  ����"$"  �2$/"  !�.��'# � , !�.��*3  �  �#7+$+#$-
23$ �#�5#��� -�&0��!"3$  ($! �  – 10 �#..�+ . �  (�$10��8,5  .&'9�2�  (�'+#2�  (�  (.�1� -
��1�/  �  (��1& "�+��!"�  ,+.,/"!,  "$2�� - #9"#��+3$ , # "# 6$   ���'�$+3$  "�(�'�3$  �  
+3-$.�'$��3$  (�'+3 , �*$�$��3$  + 90-100 �#..�+ . �  0����%  (��+��*��  �$!(&�.� �  
!#232�  .&'9�2�  �  +3!� �(��1& "�+�32�  ,+.,/"!,  0���� -.&0�+3$ '$���7$2�+�1�3$  
(�'+3 , �2$/-�$  91-100 �#..�+ . 

 
�
���
  

 
1. �$1&-�2�   ��"$��,2�  �!��+�35  !+�%!"+ (�'+   ���$.��&/-�5  !  &��6#%�� -

!"8/  7$���+35   &.8"&�  ( ��2$  ��!# ) (���,"3 : 2�-��!"8  0&2&!�+35 0���7��"�+  � +� , 
!�1$�6#��$  0&2&!# + % �  $0� 7#(#!3 ("/0#), $2 �!"8  (�0.�-$��, , 0�#�&.�2$"��'$! �%  
!�!"#+  (�'+ . 

2. �+$1$�3  (�(�#+�'�3$   �=))�*�$�"3  �#  �"��*#"$.8�3$  !+�%!"+# (�'+ : !"$($�8  
7#!�.$��,  �  0.&���#  7#.$0#��,  !�.$+�0�  0���7��"# ; 0.&���#  7#.$0#��,  0�&�"�+35  +�1, 
=��7�,  (�'+ . 

3. ��$1�$+7+$9$��3%  �#..  ����"$"#  (�'+  ���9#$2�%  (#9��  �#+$�  55 �#..#2 . 
���6#%�#,  *$�#  �1��0�  �#..�0$ "#�#  �#+�#  0,42 * /0#. 

4. ��$1�$+7+$9$��3%  �#..  ����"$"#  (�'+  ��0#���%  (#9��  �#+$�  56 �#..#2 . ��� -
6#%�#, *$�#  �1��0�  �#..�0$ "#�#  �#+�#  0,2 * /0#. 

 
��	���  �	�������
  

 
1. �#.#2��7�$+  � .� ., �$��25#��+  � .� ., �.�'#$+  � .� . �   #'$!"+$���%  �*$� $  ���9#$235  

(�'+  �#0$!"#�#  //�#"$��#.3  �!$!�/7��0�  �#&'�� - ���1��#*�����0�  !�+$-#��,  (�  ���� -
"���+ $  (�'+ . �#9 $�" . 1981. � .112-118. 
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2. �#.#2��7�$+  � .� ., �.�'#$+  � .� . �#'$!"+$��#,  �*$� #  ���9#$235  (�'+  �#0$!"#�#  
//�$"�1�'$! �$  �$ �2$�1#*�� . �#0 .�		�� . 	71 . ���  �#0$!"#�# . �#5#' #.# , 1983. 20 ! . 

3. �#.#2��7�$+  � .� . �#'$!"+$��#,  �*$� #  (�'+  ��� #!(�%! �%  ��72$���!"�  �#0$!"#�#  
//> �.�0�'$! �$  (���.$23  ��� #!(�%! �%  ��72$���!"� . �3( .2. �� . !"#"$% �	��  ���  
��� . �#5#' #.# . 1997. � .35-48. 

4. �#.#2��7�$+  � .� ., A#52��7�$+  � .� . ���"$���  ����"���+ �  (�'+  (�$10���%  �#(#1��0�  
��� #!(�,  //�� . "�&1�+    30-.$"�/  �	��  ���  ���  «��'+$��3$  �  ���.�0�'$! �$  �$!&�!3  
/6�35  �$0����+  ��!!�� ». �#5#' #.# . 2004. � .87-93. 

5. �#.#2��7�$+  � .� ., ���7�$+  >.� -� ., �16�$+  � .� . ��'+3  �#0$!"#�# . > �.�0�'$! �$  #!($ -
"3  �5  �#*���#.8��0�  �!(�.87�+#��, . �#0 .  � . �71. �#5#' #.# . 2008. 336 ! . 

6. �#.8 �+  � .; . ��'+$��#,  = �.�0�,  ! /5 �#!"$��% . � . �0��(��2�71#" . 1986. 208 ! . 
7. �#+��./  ; .� . �$ �"��3$  1�! &!!����3$  +�(��!3  0�!&1#�!"+$���0�  7$2$.8��0�   #1#!"�#  

//��'+�+$1$��$ . 1987. 4  1. � .12-18. 
8. �#+��./  ; .� ., �#.8 �+  � .; . �   ��"$��,5  ����"���+ �  (�'+  //��'+�+$1$��$ . 1972.  4  2. 

� .14-20. 
9. �� &'#$+  � .� . �#"$��#.3    �*$� $  7$2$.8 ��6$0���1! �%  0&�$���/  ��� . 1884-1886. 
10. ��&($��� �+  	 .	 . 	!!.$1�+#��$   ���$.,*����35  7#+�!�2�!"$%  2$61& !+�%!"+#2�  (�'+  �  

�5  (���7+�1�"$.8��!"8  //��2�, , 0$�$7�!  �  0$�0�#)�,  (�'+ . � . 1968. � .178-191. 
11. �$1+$1$+ � .� . �*$� #   #'$!"+#  7$2$.8 + ���� . � . «��.�! ». 1970. 220 ! . 
12. �$)�5#��+  A .� . �!��+3  7$2$.8��0�   #1#!"�#  �$!(&�.� �  �#0$!"#� . ��� . 1995. 272 ! . 

 
 

���  631. 95: 634. 1/8 
 

�����	��  �����	  ����>�����	�������  ������	���  �����
  ���
  
���������  �  ��	�����	��  �	� -��������	
  

�������   .
 ., �	���$�����  � . .  

���������	���	  ���#��	  �#�	/�	��	  ���	�����
��  ���#�� -����	�����	�1�
��   

��������  �	�1�
���  $��)�����  ����	�1$���
��	�� , ��$�#
���  
 
�#7�#��"#�3  ��+3$  (�15�13   �2(8/"$���0�  #�#.�7#  �$!&�!��0�  (�"$�*�#.#  7$-

2$.8 1.,  �7&'$��,  #0��= �.�0�'$! �5  �$!&�!�+  �#%���+  0����0�  �#0$!"#�#  !  *$.8/  �( -
"�2�7#*��  �#72$-$��,  2��0�.$"��5  (.�1�+� -,0�1�35   &.8"&� . �.,  +!$0� 0����0�  �#0$-
!"#�#  !�71#�3  0$���)��2#*��.��#,  �#7# 1#��35  )# "�'$! �0�  !�!"�,��,  7$2$.8�35  �$ -
!&�!�+  �  �!&-$!"+.$�#   ���$ "���+ #  �2$/-�%!,  !�$1�$2#!9"#���%  (�'+$���%   #�"3  
�$0���#  

��,#	�%	  ����� : 2$"�1� #  �!!.$1�+#��% , �*$� #  7$2$.8, & .��3  2$!"��!"� , 0$�-
��)��2#*����3$  "$5��.�0�� , #�#.�7  (��0�1��!"� , 7$2$.8�3$ �$!&�!3 , �*$��'�3$  !*$ -
�#��� , �("�2�7#*�,  7$2.$(�.87�+#��, .  

�#  (��",6$���  2��0�5  .$"  + �#7�35  !"�#�#5  (�$1.#0#.�!8  2��0�  2$"�1�+  �*$� �  
7$2$.8 1.,  "$5 �.�  ��35  +�1�+  !$.8! �5�7,%!"+$���%  1$,"$.8��!"� , (� #  + 1972 0. �$  �� -
0#��7�+#.!,  "> !($�"�3%  ��+$"  (�  �*$� $  7$2$.8" + !"�& "&�$  ;�� . �$.8/  1$,"$.8�� -
!"�  ="�0�  ��+$"#  �3.�  �#7�#��"#"8  !"#�1#�"3  �#  �*$� &  (��0�1��!"�  7$2$.8 1.,  !$.8! � -
5�7,%!"+$���0�  �!(�.87�+#��, . (Framework, 1976). 

	7&'$��/  (���.$23  #0��= �.�0�'$! �%  �*$� �  7$2$.8 !  �!(�.87�+#��$2  0$��� -
)��2#*����35  "$5��.�0�%  (�	� ) ���#-$��  +��2#��$  + "�&1#5 2��0�5  &'$�35  �  �)� -
*�#.8�35  �71#��% , "# �5   #  FAO (1991, 1997), + ��)��2#*��  IPGRI (1998),( �+$" �+  
1998, Stolbovoy, Fischer, Savin, 1998). 

�  �#!"�,-$$  +�$2,  + (�'+$��35  �  7$2$.8�35  �!!.$1�+#��,5  �	�  1�!"#"�'��  9� -
�� �  �!(�.87&$"!,  +�  +!$2 2��$ . �!��$���  !.$1&$" �"2$"�"8  1$,"$.8��!"8  ;��  (�  !�7 -
1#��/  �  �#7+�"�/  �#7 1#��35  �  �	�  + ��.#!"�  !$.8! �0�  5�7,%!"+# �  (�'+�+$1$��, . 
���$ "3  SOTER (��71#��$  *�)��+�%  �#73 1#��35  (�'+  �  7$2��% (�+$�5��!"�  ���# ) �   
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ASSOD (	7&'$��$  1$0�#1#*��  (�'+  ?0� -+�!"�'��%  �7�� ) "# 6$  +$1&"!, (�1  (#"���# -
6$2 ;��  (FAO, 1997). 

�	�  2�0&" �3"8  !�71#�3  1.,  �#7��0�  &��+�,  ����-$��,  7$2$.8�� -�$!&�!��%  �� -
)��2#*��  � , !��"+$"!"+$��� , �2$/"  �#7.�'��$  *$.$+�$  �#7�#'$��$ . �#  �!��+$  #�#.�7#  
2���+�0�  �(3"#  �!(�.87�+#��,  �	� , �#7��&,!8  �#  !�+�$2$��35   �2(8/"$��35  "$5�� -
.�0�,5  �  !  &'$"�2  ��!!�%! �5  (�15�1�+ , �3.#  �#7�#��"#�#  !"�#"$0�,   �2(.$ !��0�  
 �2(8/"$���0�  #�#.�7#  �$!&�!��0�  (�"$�*�#.#  7$2$.8 

��#.�7  (��0�1��!"�  7$2$.8 �3.  �!&-$!"+.$�  1.,  �!��+�35  !$2$' �+35 ,  �!"�' -
 �+35 , ,0�1�35   &.8"&�  �  +���0�#1��%  .�73 . ���'$2  + �"1$.8��!"�  #�#.�7���+#.#!8  
(��0�1��!"8  1.,  �#���5  �  (�71��5  0�&((  !��"�+ . �   #'$!"+$  �1$�.�0��  �*$� �  (��0�1 -
��!"�  �!(�.87�+#.�!8  (�15�13  �#7�#��"#��3$  ;��  (Framework., 1976; Guidelines., 
1983). 

�.,   #61�%  &.8"&�3  !"���.#!8  !$��,  �*$��'�35  !*$�#��$+ : 1)�#7�+3% !*$�#��%  
– #�#.�7  (��+�1�"!,  (�  )# "�'$! �2&  !�!"�,��/  7$2$.8�35  �$!&�!�+ ; 2)!*$�#��%  �  – 
$!.�  ! .��3  2�6��  "$��#!���+#"8 ; 3)!*$�#��%  �  – $!.�  !+�%!"+# (�'+  2�6��  &.&' -
9�"8 ; 4)!*$�#��%  �  – $!.�   &.8"&�#  +�71$.3+#$"!,  + ���9#$235  &!.�+�,5 ; 
5) �2���#*�,  !*$�#��$+  �  �  � ; 6) �2���#*�,  !*$�#��$+  �  �  � ; 7) �2���#*�,  !*$�#�� -
$+ �  �  � ; 8) �2���#*�,  !*$�#��$+  � , �  �  � .  

�#  �!��+$  #�#.�7#  +!$5 !*$�#��$+  1$.#.�!8  7# ./'$��$  �  (�"$�*�#.$  +�71$.3+#-
��,  "�% �.�  ���%   &.8"&�3  + �����2  �#0$!"#�$ . 

���  #�#.�7$  7$2$.8�35  �$!&�!�+  �����0�  �#0$!"#�#  �#2�  �3.  �!(�.87�+#�  (# $"  
(�� .#1�35  (��0�#22  �	�  ILWIS V.3.3. (http://www.itc.nl/ilwis/down 
loads/ilwis3.3..asp). ILWIS ,+.,$"!,  !� �#-$��$2  1.,  «Integrated Land and Water In-
formation System» (	�"$0�#.8�#,  7$2$.8�#,  �  +�1�#,  ��)��2#*����#,  !�!"$2# ). �#��#,  �	�  
�3.#  �#7�#��"#�#  + �$61&�#��1��2  ��!"�"&"$  #=�� �!2�'$! �%  !:$2 �  �  �#&  �  �$2.$  (ITC) 
+ ��1$�.#�1#5  + 1985 0�1&. �  �#!"�,-�%  2�2$�"  �#7�#��"#��  �$! �.8 �  +$�!�% 1#���%  �	� , 
(�!.$1��$  �7  �"��35  !�71#�3  1.,  �!(�.87�+#��,  + !�$1$ WINDOWS. 

�.,  �$9$��,  7#1#', !+,7#��35  !  �("�2�7#*�$%  �#72$-$��,  (��239.$��35  !#-
1�+ �  +���0�#1�� �+  + 0����2  �#0$!"#�$  �3.#  !�71#�#  !($*�#.8�#,  ��  �	�  (��! . 3). 
��# "�'$! #,  �$#.�7#*�,  ��  �	�  �!&-$!"+.$�#  !  �!(�.87�+#��$2  (# $"#  (�� .#1�35  
(��0�#22  IL WIS v.3.3 (IL WIS…, 1998). 

�  !�71#���%  �	�  7$2$.8�35  �$!&�!�+  0����0�  �#0$!"#�#  +31$.,/"!,  "��  �!��+ -
�35  �.� #  ��)��2#*��  !  1#��32�  �  (�'+#5 , �$.8$)$  �   .�2#"$ , # "# 6$  �.�  1�(�.�� -
"$.8��%  ��)��2#*��  �  "$���"����  �!!.$1�+#��% . �#  �  ��.89��!"+�  ��35  �	� , 1#� -
�#,  !�1$�6�"   #  0$�2$"��'$! &/ , "#  �  #"���&"�+�&/  ��)��2#*�/  ��  �"1$.8�35  
!+�%!"+#5 7$2$.8. 

�!��+�%  �.� #  1#��35  �  �$.8$)$  ,+.,$"!,  *�)��+#,  2�1$.8  �$.8$)#  (��� ) "$� -
��"���� . �   #'$!"+$  ���  1.,  0����0�  �#0$!"#�#  �!(�.87�+#.�!8  1#��3$ , (�.&'$��3$  
+ �#2 #5  (��0�#223  �#*���#.8��0�  ��!2�'$! �0�  �0$�"!"+#  �A�  (���� ) SR��  
(�#1#��#,  ��(�0�#)�'$! #,  ��!!�,  A#"".�+ ) 
(http://srtm.csi.cgiar.org/SELECTION/inputCoord.asp). 

��$1�,,  +3!�"#  �����0�  �#0$!"#�#  �#+�#  2132,16 2$"��+ , !"#�1#�"��$  �" .��$��$  
(Std.Dev)=650,26 2, 2$1�#���$  7�#'$��$  #�!�./"��%  +3!�"3  = 2102 2, 2���2#.8�#,  
+3!�"#  1001 2. 

 �# !�2#.8�#,  +3!�"#  4451 2 (="# *�)�#  2�6$"  �".�'#"8!,  �"  �)�*�#.8��  �7 -
+$!"��%  2# !�2#.8��%  +3!�"3  1.,  �#0$!"#�# , "#   #  ��#  �3.#  �(�$1$.$�#  �#  �!��+$  
1#��35  �#1#���%   �!2�'$! �%  !:$2 �  "$���"���� ). ��-#,  (.�-#18  "$���"����  !� -
!"#+.,$"  2039657 0# (��! .1, 2). 

���  2$. �2#!9"#��35  �#��"#5 ,  �01#  ��)��2#*�,  �  �$.8$)$  �!(�.87&$"!,  + 
!�.8��  0$�$�#.�7�+#���2  +�1$, +2$!"�  (�$��.#1#/-$0�  & .��#  2$!"��!"�  '#!"�  �! -
(�.87&/"  "# �% (#�#2$"� ,  #  !"$($�8  �#!'.$�$���!"�  �$.8$)# ,  �"��3%  ,+.,$"!,   �! -
+$���%  5#�# "$��!"� �%  & .���+ .  
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	!(�.87&,  ��� , �3.�  (�!"��$�3  (���7+�1�3$   �2(8/"$��3$   #�"3  & .���+  2$-
!"��!"� , = !(�7�*��  ! .���+ , # "# 6$  !"$($��  �#!'.$�$���!"�  �$.8$)# . �$�2$"��'$ -
! #,  '#!"8  �.� #  1#��35  �  �$.8$)$  (�$1!"#+.$�#  + ��  + +�1$ �#!"��+35   #�"  (��! .3, 4). 
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��! . 1 ��!"�0�#22#  #�!�./"�35  +3!�"  0����0�  �#0$!"#�#  (�!8  #�!*�!!  - #�!�./"�#,   

+3!�"#  2$!"��!"� , �!8  ��1��#"  - (.�-#18  + 0$ "#�#5) 

 
��! .2 �$.8$)  0����%  '#!"�  �#0$!"#�#  (#�!�./"�3$  +3!�"3  2$!"��!"� ) 
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��! . 3 ��!"�0�#22#   .#!!�+  & .���+   (�!8  #�!*�!!  – 0�#1#*��  & .���+ ,  
�!8  ��1��#"  – (.�-#18  + 0#) 

�.#!!  & .���+  (.�-#18  + 0# 
1�.,  �"  (.�-#1�  ��   

((��*$�"3 ) 
0-2 105421  0.52 
2-5 60386 2.96 
5-8 97394 4.78 
8-12 173033 8.48 
12-25 754903 37.01 
>25 943399 46.25 

 
��! . 4 � .��3  2$!"��!"�  1.,  ��  (9 #.#  – 0�#1#*��  + 0�#1&!#5) 

 
����3%  �#0$!"#�  5#�# "$��7&$"!,  !.�6�32  0$�2��)�.�0�'$! �2  !"��$��$2 , +$�-

"� #.8��%  (�,!��!"8/ , �#7.�'�,2�  +  �&"�7�$  �  = !(�7�*��  ! .���+ . �*$� #  �$.8$)�35  
&!.�+�%  1.,  +�71$.3+#��,  2��0�.$"��5   &.8"&�  (� #7#.# , '"�  1.,  !$2$' �+35   &.8"&�  
(�.��!"8/  �$(��0�1��  37,92-42,48%, 1.,   �!"�' �+35   &.8"&�  - 41,31-42,52%, 1.,  ,0�1 -
�35   &.8"&�  - 89,26-90,76%, 1.,  +���0�#1#  �$7 "$��#!���+#��,  �$(��0�1��  84,38% �"  
+!$% "$���"����  7��3 . 

��#.�7  (��0�1��!"�   .�2#"�'$! �5  &!.�+�%  1.,  +�71$.3+#��,  2��0�.$"��5   &.8 -
"&�  (� #73+#$" , '"�  1�.,  (��0�1�35  7$2$.8 !�!"#+.,$"  15,9-23,02% 1.,  !$2$' �+35  
 &.8"&� , 13,95-36,11% 1.,   �!"�' �+35   &.8"&� , 5,08% 1.,  7$2.,�� � , 39,58-43,55% 1.,  
!2���1��3 , 2#.��3 ,  �36�+�� # . �#���.$$  �("�2#.8�3$  7$2.�  + 0��#5  1.,  +���0�#1#  - 
5,45%, !�$1�$(��0�1�3$  - 9,39%, �0�#��'$���  (��0�1�3$  - 10,99%, (�.��!"8/  �$(�� -
0�1�3$  - 74,18%. �#���.89#,  1�.,  �$(��0�1�35  7$2$.8 �"2$'#$"!,  1.,  �0&.8! �0� , �# -
��1��! �0� , �&�"��! �0� , �&2#1��! �0� , �&"&.8! �0�  �  �.,�#"��! �0�  �#%���+ . 
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��.&'$��3$  (�'+$��� -= �.�0�'$! �$  2#"$��#.3  (� #73+#/"  �#7�����#7�$  (�'+� -
���#7&/-�5  (���1 , '"�  ��:,!�,$"  '�$7+3'#%��  !.�6�&/  !"�& "&�&  (�'+$���0�  (� ��+# . 
�$7&.8"#"3  �*$� �  (��0�1��!"�  7$2$.8 �����0�  �#0$!"#�#  (�  (�'+$��32  &!.�+�,2  (� -
7+�.�.�  &!"#��+�"8 , '"�  1,5-1,67% (�'+  �("�2#.8�� , 5,86-5,90% (��0�1�� , 16,62-16,80% 
�0�#��'$���  (��0�1�� , 75,80-75,85% (�.��!"8/  �$(��0�1��  1.,  !$2$' �+35   &.8"&� . 
��$��.#1#/-�2�  ,+.,/"!,  �$(��0�1�3$  7$2.�  (58,30-76,28%) 1.,   �!"�' �+35   &.8 -
"&� . ��.,  (��0�1�35  7$2$.8 1.,  ,0�1�35   &.8"&�  !�!"#+.,$"  41,49-44,46%, 1.,  +���0�# -
1# �("�2#.8�35  - 1,96%, (��0�1�35  5,21%, �0�#��'$���  (��0�1�35  17,86%, (�.��!"8/  
�$(��0�1�35  74,97%. 

	�"$0�#.8�#,  �*$� #  7$2$.8�35  �$!&�!�+  + *$.�2  �����0�  �#0$!"#�# , "#  �  1.,  �" -
1$.8�35  #12���!"�#"�+�35  �#%���+  1.,  +�71$.3+#��,  2��0�.$"��5   &.8"&�  (� #7#.# , 
'"�  1�.,  (��0�1�35  7$2$.8 1.,  !$2$' �+35   &.8"&�  !�!"#+.,$"  15%,  �!"�' �+35  10%, 
,0�1�35  16%, +���0�#1#  �$7 &.&'9$��,  !+�%!"+ 7$2$.8 1,78%, !  &.&'9$��$2  "�.8 �  
(�'+  2,59%, "�.8 �  !  "$��#!���+#��$2  6,79%, !  &.&'9$��$2  (�'+  �  "$��#!���+#��$2  
8,23%. �  �#7�$7$ #12���!"�#"�+�35  �#%���+  (��0�1�3$  �$7 &.&'9$��,  7$2.�  (�$��.# -
1#/"  + �$+#9��! �2  (14,39%), �$�0$��.8! �2  (4,25%), �#5#1#$+! �2  (3,13) �#%��#5 . 

��(�!"#+.$��$  �$7&.8"#"�+  #�#.�7#  !#1�(��0�1��!"�  7$2$.8 0����%  7��3  !  )# -
"�'$! �2  �#72$-$��$2  2��0�.$"��5  �#!#61$��%  (�7+�.�.�  �*$��"8  (�.��"&  �  �("�2#.8 -
��!"8  �!(�.87�+#��,  7$2$.8 �"1$.8�35  #12���!"�#"�+�35  �#%���+  1.,  +���0�#1#�!"+#  �  
(.�1�+�1!"+# , # "# 6$  +3,+�"8  �#%��3  �#7��%  !"$($��  ($�!($ "�+��!"�  ��+35  +��� -
0�#1�� �+ , ,0�1�� �+  �  !#1�+  �#  "$���"����  �����0�  �#0$!"#�# . �#!'$"  1�(�.��"$.8�35  
7$2$.8 (��0�1�35  1.,  7# .#1 �  ��+35  "$��#!�35  !#1�+  (� #7#. , '"�  1.,  !$2$' �+35   &.8 -
"&�  �2$$"!,  � �.�  133,87 "3! . 0#,  �!"�' �+35  58,56 "3! . 0#, ,0�1�35  53,73 "3! . 0#, +��� -
0�#1# 55,78 "3! . 0#. ��.$$  +!$0� 1�(�.��"$.8�35  7$2$.8 (1.,  !$2$' �+35   &.8"&� ) �"2$'# -
$"!,  + �5"3�! �2  (24,29 "3! . 0#) �  ��".�5! �2  (19,76 "3! . 0#) �#%��#5 . 

 
�
���
  

	!(�.87�+#��$  !�+�$2$��35  "$5��.�0�%  �	�  !  &'$"�2  )# "�'$! �0�  !�!"�,��,  
7$2$.8�35  �$!&�!�+  (�7+�.�.�  ��:$ "�+��  �  �($�#"�+��  �*$��"8  #0��= �.�0�'$! �%  (� -
"$�*�#.   �� �$"�35  0���35  �#%���+   #  �!��+&  1.,  �("�2�7#*��  !$.8! �5�7,%!"+$��� -
0�  7$2.$(�.87�+#��, . ���  ="�2  7#"�#"3  +�$2$��  �#  (�10�"�+ &  !($*�#.8�35   #�"  (�� -
��13  !� �#-#/"!,  + 3-5 �  ��.$$  �#7. �1��+�$2$���  (�+39#$"!,  �5  1�!"�+$���!"8 , 
�!��$���  + !�$1�$ - �  +3!� �0���35  .#�19#)"#5   #  �#���.$$  "�&1��1�!"&(�35 , 1��# -
2�'�35  �   ��"�#!"�35 . 

��71#��#,   �2(8/"$��#,  �#7# �#��35  �	�  1.,  �*$� �  !�!"�,��,  7$2$.8�35  �$ -
!&�!�+  �����0�  �#0$!"#�# ,  �"��#, , + ./'#$"  !+$1$��,  �  !+�%!"+#5 �#7�35  "�(�+  7$2$.8 
�  !($*�)�'$! �5  �!��$���!",5  �!(�.87�+#��,  (�7+�.�.#  +3,+�"8  .�2�"��&/-�$  = � -
.�0�'$! �$  )# "��3  #0��.#�19#)"�+  �����0�  �#0$!"#�# ,  �"��3$  &'�"3+#.�!8  (��  �#7-
2$-$���  2��0�.$"��5   &.8"&� . �#��#,  �#7# 1#��35  2�6$"  �3"8  �!(�.87�+#�#  "# 6$  1.,  
��0#��7#*��  2���"����0�+35  �#��"  7# !�!"�,��$2  7$2$.8�35  �$!&�!�+ , # "# 6$  1.,  
�*$� �  �$!&�!��0�  (�"$�*�#.#  7$2$.8 1.,  1�&0�5  !$.8! �5�7,%!"+$��35   &.8"&�  �  1.,  
�$9$��,  �,1#  (����1��5�#��35  7#1#'. 

 
��	���  �	�������
  

1. �+$" �+  � .� . �$���)��2#*����3$  !�!"$23  �  "$5��.�0��  // ��! +# . 1998. – 238 ! . 
2. Framework for Land Evaluation. FAO, 1976. – 27 pp. 
3. FAO Production Yearbok for 1996 // Roma. – 1997. 
4. Guidelines: Land Evaluation for rain fed agriculture. Bul.52, FAO, Rome, 1983. – 115 pp. 
5. ILWIS 2.2 Reference guide. – ITC. The Netherlands, 1998. – 350 pp. 
6. Stolbovoy V., Fischer G., Savin I., Sheremet B. The IIASA-LUC Project Georeferenced Database 

of Russia. Volume 1 and 2: Soil and Terrain Digital Database (SOTER). – IIASA Interim report 
IR-98-113, 1998. – 37 p. 
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������ 2 
 . . 
1���	�����
��  ���#�� -����	�����	�1�
��  ��������  �	�1�
���  $��)����� , 
2���
��"���
��  ��������  �������#	�
�$  �	������  � !  �� , ��$�#
���  

 
�#!!2#"��+#/"!,  +�(��!3  =))$ "�+��!"�  '�!"�0�  �  7#�,"�0�  (#��+ , 2��0�.$"��5  "�#+ + 

 #'$!"+$  (�$19$!"+$��� �+  �7�2�%  (9$��*3  (��  �#7.�'�35  !�!"$2#5  ���#��" �  (�'+3  
	�-#�!.�  ���!� : +$"��+#,  =��7�, , (#�  '�!"3% , (#�  7#�,"3%, �7�2#,  (9$��*# , ./*$��# , 

6�"�, , !�!"$2#  ���#��" �  (�'+3 .  
&���)���.  �  $����.  

�  &!.�+�,5  $!"$!"+$���0�  &+.#6�$��,  �!!.$1�+#��,  (��+�1�.�!8  + 2008-201000. 
�#  !+$".� - #9"#��+�% , .$0 �!&0.���!"�%  (�'+$  !�+5�7$  «�&��#"#�! �% » ��0#%! �0�  
�#%��# . ��1$�6#��$  0&2&!# + �#!!2#"��+#$235  (�'+#5   �.$�.$"!,  1.01-1.21%, 0�1�� -
.�7&$2�0�  #7�"# – 1.41-3.89, (�1+�6��0�  )�!)��#  – 0.90-1.30, ��2$���0�   #.�,  – 20-
2320. �#  100 0� . (�'+3 . �'$"�#,  (.�-#18  1$.,� �  – 10022, (�+"����!"8  '$"3�$5 �#" -
�#, . �#72$-$��$  1$.,��  �$�1�2$7���+#���$ . ��$19$!"+$��� �  – (#�  '�!"3% , (#�  7#-
�,"3% , �7�2#,  (9$��*# , ./*$��# , 6�"�, . ��!"$23  ���#��" �  (�'+3 : �"+#.8�#,  
+!(#9 # , (�'+�7#-�"�#,  ((.�! ��$7�#, ), «�&.$+#, ». 


�2%�*���.  
�$"��+#,  =��7�,  (�'+3 , + /6�35  �$0���#5  ��!!��  + ./'#,  �  �$�! � -�&2! &/  

(�.&(&!"3�/  �#��!�"  �$+�!(�.��23%  &-$��  �#��1��2&  5�7,%!"+&, +373+#$" !��6$ -
��$  (.�1���1�,  (�'+  �  1$0�#1#*�/  (&"$2 �#7�&9$��,  +$�5�$0�  ($�$0��%��0�  (�'+$� -
��0�  !.�,  �  (��+�1�"    0��$.�  (�!$+�+  +!.$1!"+�$  +31&+#��,  2$. �7$2# . �-$��  ="�"  
�(�$1$.,$"!,  �$  "�.8 �  !� �#-$��$2  !����+  (��1& *��  !$.8! �0�  5�7,%!"+# !  =��1� -
��+#��35  7$2$.8, ��  �  !��6$��$2  (�"$�*�#.8��0�  (.�1���1�,  (#9�� . 

�  (����1$  �$"  (�'+ , #�!�./"��  &!"�%'�+35    =��7�� , $$ (��,+.$��/  (�$19$!"+&$"  
($���1  (�!"$($���0�  �.�  ! #' ����#7��0�  �!.#�.$��,  !�(��"�+.,$2�!"�  (�'+3    �#7-
�&9$��/ . ��7�� #$"  ��#  "�.8 �  �#  .�9$���%  �#!"�"$.8��!"� , �#!(3.$���%  (�'+$ . ���  
�#.�'��  + +$�5�$% '#!"�  (#5�"��0�  !.�,  !+39$  50% '#!"�*  �#72$��2  2$�$$ 1 22 , (�'+#  
!"#��+�"!,  (�1#".�+�%    1$).,*�� . �.,  ="�0�  1�!"#"�'��  +$"�# !�.�%  +!$0� 4-5 2/! . 

�  &!.�+�,5  �$�! � -�&2! �%  (�.&(&!"3��  +$1&-$% 7$���+�%   &.8"&��% , �#  1�./  
 �"���%  + !"�& "&�$  (�!$+�35  (.�-#1$%  (��5�1�"!,  ��.$$  70%, ,+.,$"!,  �7�2#,  (9$�� -
*#, # �!��+�32�  (�$19$!"+$��� #2�  $$ '�!"3$  �  7#�,"3$  (#�3 , # "# 6$  !#2# �7�2#,  
(9$��*# ,  �"��#,  �$�$1 �  +3�#-�+#$"!,  �#  �1��2  �  "�2  6$ (�.$  "�� - (,"8  �  ��.$$  .$" . 
�.$1�+#"$.8�� , �"  "�$5  ((��  �#72$-$���  (�!.$  �7�2�%  (9$��*3 ) 1�  (,"�#1*#"�  2$!,*$+  
((�!.$  '�!"35  (#��+ ) (�.$  �!"#$"!,  �$7 �#!"�"$.8��0�  (� ��+#  �  (�1+$�0#$"!,  =��7�� . 

�.$1�+#"$.8�� , (� �3"#,  �#!"$��,2�  (�+$�5��!"8  (�'+3 , !�5�#�$��$  !"$���  (��  
$$ ���#��" $  �.�  6$ (�.&'$��$  !+�$+�$2$��35  �  1�&6�35  +!5�1�+  �  +!"&(.$��$  �#!"$ -
��%  + )#7&  &-$��,  $-$  �!$�8/  2�0&" ,+�"8!,  )# "��#2�  !2,0'#/-�2� , # + �"1$.8�35  
!.&'#,5  �  �! ./'#/-�2�  �"��*#"$.8��$  +.�,��$  +$"��+  + 1#��3%  ($���1 . 

� .� .�.�+�% , � .	 .�&1���  (1999) �"2$'#/" , '"�  +3!� #,  (�"$�*�#.8�#,  �(#!��!"8  
+$"��+�%  =��7��  ,+.,$"!,  �$0#"�+��%  �$#.8��!"8/  �#  ��.89$%  '#!"�  �"#+��(�.8! �0�  
 �#, . ���2$�$��$  + ="�5  &!.�+�,5  (��$2�+  ���#��" �  (�'+3  !  �!"#+.$��$2  �#  (�+$�5 -
��!"�  (�.,  �#!"�"$.8�35  �!"#" �+  + 7�#'�"$.8��%  !"$($��  (�$(,"!"+&$"  1$).,*�� . 

��0.#!��  �$7&.8"#"#2 �#9�5  �!!.$1�+#��%  �#���.$$  =))$ "�+�32  !(�!���2  
(�$1�"+�#-$��,  =��7��  (�'+3  + �$�! � -�&2! �%  (�.&(&!"3�$  ,+.,$"!,  +3�#-�+#��$  
2��0�.$"��5  "�#+ + !$+������"#5  ("#�. . 1). 

�#1�  �"2$"�"8 , '"�  (�!.$  &��� �  (�$19$!"+$��� #  1�  (�!$+#  ="�5   &.8"&� , !� -
0.#!��  1#��32  �#9�5  �!!.$1�+#��% , "$�,$"!,  + !�$1�$2  20,6 " (�'+3  �7 -7# 1$).,*�� , 
'"�  �#  2,2 " ��.89$ , '$2  + !.&'#$  +3�#-�+#��,  �#  ="�2  (�.$  �7�2�%  (9$��*3 . ��  (� -
!$+3 ./*$��3  �  6�"�, #  �#2�  (��+�1�.�!8  + «)$+�#.8! �$  � �# »,  �01#  (�'+#  !�1$� -
6�"  1�!"#"�'��  +.#0� . �!5�13  ="�5   &.8"&�  �3.�  (�.&'$�3  +�  +"���%  1$ #1$ 2#�"# . 
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�#�.�*#  1. 
�$).,*�,  (�'+3  (�1  !$.8! �5�7,%!"+$��32�   &.8"&�#2�  �#  )��$  (��"�+�=��7�����%  !�!"$23  

���#��" �  (�'+3  + !�$1�$2  7# 2008-201000. ("/0#) 
�&.8"&�3  ��� �  �(�$1$.$��,   

 
 

&��� #  (�$19$!"+$��� �+  
(�!$+  �7�235  

(�!$+   ��$*   &-$ -
��,  �7�235  

 ��$*   &-$��,  
&��� #  �7�235  

�!$0�  

1. �#�  '�!"3%  6.6 4.4 16.0 24.0 
2. �#�  7#�,"3% 6.6 3.2 3.6 13.4 

3. �7�2#,  (9$��*#  6.6 3.2 2.4 12.2 
4. �/*$��#  1 0�1# 6.6 5.4 2.8 14.8 
5. �/*$��#  2 0�1# 6.6 0.8 – 0.8 
6. <�"�,  1 0�1# 6.6 5.4 2.6 14.6 
7. <�"�,  2 0�1# 6.6 0.6 – 0.6 

��  +�  +"���2  0�1& 6�7��  2��0�.$"��$  "�#+3  (�'"�  (�.��!"8/  �! ./'#/"  (�"$��  
(�'+3  �"  +$"��+�%  =��7�� . �$7�#'�"$.8�#,  1$).,*�,  – 0.8-0.6 "/0# �"2$'$�#  .�98  + 
7�2��$  2$!,*3 ,  �01#  �#!"$��,  �$  +$0$"���+#.�  �  �0�.,.#!8  �$��.89#,  '#!"8  (�+$�5 -
��!"�  (�'+3 . 

�$7&.8"#"3  �#9�5  �!!.$1�+#��%  "# 6$  !+�1$"$.8!"+&/"  �  "�2 , '"�  + &!.�+�,5  
�$�! � -�&2! �%  �#+���3  �$1�(&!"�2�  �!"#+.$��$  '�!"35  (#��+ , (�! �.8 &  (��  ="�2  
(�'"�  + 1+# �#7# &+$.�'�+#$"!,  =��7�,  (�'+3 . �$2  ��.$$ , ="�  �$  !(�!��!"+�+#.�    (� -
+39$��/  (��1& "�+��!"�  �7�2�%  (9$��*3 . 

	7  +39$�7.�6$���0�  !.$1&$", '"�  + &!.�+�,5  �$�! � -�&2! �%  (�.&(&!"3��  '�! -
"3$ (#�3  1�.6�3  �3"8  �! ./'$�3  �7  !�!"$23  !$+������"�+ . 

���+$1$��3$  + "#�.�*$  1 1#��3$ , �#2�  (�.&'$�3  �#  )��$  (��"�+�=��7�����%  
!�!"$23  ���#��" �  (�'+3  !  (��2$�$��$2  (.�! ��$7�+  - 0.&�� ��35.�"$.$%  ��� -250, 
 &.8"�+#"���+  – ��A -5 �  �0�.8'#"35  �����  �	� -3, (�7+�.,/-�$  !�5�#��"8  !"$��/  
(�$19$!"+&/-$%   &.8"&�3  �#  (�+$�5��!"�  (�'+3  �  !(�!��!"+&/-�$  !&-$!"+$���2&  
!��6$��/  =��7����35  (��*$!!�+ . 

�#2�  �7&'#.�!8  =))$ "�+��!"8  �  1�&0�5  !(�!���+  ���#��" �  (�  +.�,��/  �#  1$-
).,*�/  (�'+3  ("#�. .2). 

��  !�#+�$��/  !  ��3'��%  !�!"$2�%  ���#��" �  (�"$��  (�'+3  �"  1$).,*��  (��  
(��"�+�=��7�����%  !�!"$2$  + ($���1  �"  &��� �  (#��7#��2#/-$%   &.8"&�3  1�  (�!$+#  
�7�2�%  (9$��*3  !��6#/"!,  + 1.8 �#7#, �"  (�!$+#  1�  +�7����+.$��,  +$!$��$% +$0$"#*��  
+ 1.4 �#7#, (�!.$  ./*$��3  �  6�"�, #  !��"+$"!"+$���  + 4.3 �  4.9 �#7#; 2.3 �  2.4 �#7#. �  
!�$1�$2  (�  +!$2 (�$19$!"+$��� #2  (��2$�$��$  (��"�+�=��7�����%  ���#��" �  !(� -
!��!"+�+#.�  !��6$��/  1$).,*��  (�'+3  + 3 �#7#. 

�#�.�*#  2. 
�.�,��$  (�$19$!"+$��� �+  �  !(�!���+  ���#��" �  �#  1$).,*�/  (�'+3  (�1  �7�2�%  (9$��*$%   

+ !�$1�$2  7# 2008-201000. ("/0#) 
 

��$19$!"+$��� �  
��!"$2#  ���#��" -

 �  (�'+3  

���� #  
��$19$!" -
+$��� �+ -

(�!$+  
�7.(9$��*  

��!$+  
�7.(9$��*3  -

+�7�� .+$!$��$% 
+$0$"#- 

*��  

��7����+ - 
.$��$  +$-
0$"#*��  -
&��� �  
&��6#,  

	"�0�  

�#�,"3%  (#�  12.2 6.3 2.5 21.0 
 6.6 4.4 2.5 13.5 
 

�"+#.8�#,   
(�'+�7#-�"�#,  
«�&.$+#, » 2.8 2.6 2.5 7.9 

�/*$��#  3.9 4.2 1.3 10.4 
 0.9 1.8 1.0 3.7 
 

�"+#.8�#,   
(�'+�7#-�"�#,  
«�&.$+#, » 0.0 0.4 0.5 0.9 

<�"�,  4.4 3.9 1.3 9.6 
 0.9 1.6 1.0 3.5 
 

�"+#.8�#,   
(�'+�7#-�"�#,  
«�&.$+#, » 0,0 0.4 0.5 0.9 

��$1�,,  (�  !(�!��#2  
���#��" �  

�"+#.8�#,   
(�'+�7#-�"�#,  
«�&.$+#, » 

6.8 
2.8 
0.9 

4.8 
2.6 
1.1 

1.7 
1.5 
1.2 

13.7 
6.9 
3.2 
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�#�.�*#  3. 
�.�,��$  (�$19$!"+$��� �+  �  !�!"$2  ���#��" �  (�'+3  �#  &��6#%��!"8  �7�2�%  (9$��*3   

+ 2008-201000. "/0# 
 

��13  ��!"$2#  ���#��" �  (�'+3  
��$19$!"+$��� �   

 �"+#.8�#,   
��'+�7#-�" - 
�#,  

«�&.$+#, » 

��$1�,,  (�  
(�$19$!" -
+$��� #2  

�#�,"3%  (#�  2008 
2008 
2010 
��$1� . 

1.55 
1.42 
1.39 
1.45 

1.68 
1.61 
1.52 
1.60 

1.90 
1.80 
1.75 
1.82 

1.71 
1.61 
1.55 
1.62 

�/*$��#  2008 
2008 
2010 
��$1� . 

1.57 
1.39 
1.30 
1.42 

1.49 
1.42 
1.40 
1.44 

1.99 
1.88 
1.84 
1.90 

1.68 
1.56 
1.51 
1.59 

<�"�,  2008 
2008 
2010 
��$1� . 

1.36 
1,14 
1,15 
1.21 

1.28 
1,08 
1.11 
1,13 

1.73 
1.71 
1.53 
1.66 

1.43 
1.31 
1.26 
1.33 

��$1�,,  (�  !(� !��#2  
���#��" �  

 
1.36 1.39 1.79 

1.51 

��� 0,5  20080.–0.14 20090.–0.13 20100.–0.13 

 
�1�# � , !.$1&$" �"2$"�"8 , '"�  �#���.$$  =))$ "�+��%  (�  !��6$��/  1$).,*��  

(�'+3  � #7#.#!8  «�&.$+#, » ���#��" # , (��   �"���%  =��7�,  (�'+3  (�  !�#+�$��/  !  �" -
+#.8��% !�!"$2�%  + ($���1  �"  &��� �  (�$19$!"+$��� #  1�  (�!$+#  �7�235  !��6#$"!,  + 
7.6 �#7#, # (�  !�#+�$��/  !  (�'+�7#-�"��%  (.�! ��$7��%  -!��"+$"!"+$���  + 3.1 �  2.4 
�#7#. 

�$7&.8"#"3  �#9�5  �!!.$1�+#��%  (�7+�.,/"  !1$.#"8 +3+�1 �  "�2 , '"�  + &!.�+�,5  
�$�! � -�&2! �%  (�.&(&!"3��  (��  +3�#-�+#���  �7�2�%  (9$��*3  + !$+������"#5  *$-
.$!����#7��  (�.��$  �! ./'$��$  2$5#��'$! �%  ���#��" �  (�'+3 , �0�#��'�+9�!8  5� -
2�'$! �2�  !�$1!"+#2�  ���8�3  !  �#!"�"$.8��!"8/ . 

�  �#9�5  �!!.$1�+#��,5  (��2$�$��$  (��"�+�=��7�����%  ���#��" �  (�'+3  (�  7#-
�,"�2&  (#�&  !(�!��!"+�+#.�  (�+39$��/  &��6#%��!"�  �7�2�%  (9$��*3  �#  1.5 * /0# �  
="# (���#+ #  �3.#  1�!"�+$��#  (��  &��+�$  +$��,"��!"�  0.95. �1�# �  (��2$�$��$  "# �0�  
!(�!��#  ���#��" �  (�'+3  (�!.$  2��0�.$"��5  "�#+ � #7#.�!8  �$  !"�.8  =))$ "�+�32 . ��  
./*$��$  (���#+ #  &��6#,  7$��#  !�!"#+�.#  +!$0� 0.2 * /0#, # (�!.$  6�"�, #  1#6$ !��7� -
.#!8  �#  0.8 * /0#. 

�  �#!!2#"��+#$235  &!.�+�,5  «�&.$+#, » ���#��" #  � #7#.#!8  ��.$$  =))$ "�+��% , 
'$2  (#(�'+�7#-�"�#,  (�  +!$2 �7&'#$232  (�$19$!"+$��� #2  ("#�. . 3). �&-$!"+$���$  
(�+39$��$  &��6#%��!"�  �7�2�%  (9$��*3  (��  �! ./'$���  2$5#��'$! �%  ���#��" �  
(��  �1��+�$2$���%  7#-�"$  (�'+3  �"  +$"��+�%  =��7��  �#2  (�$1!"#+.,$"!,  �! ./'� -
"$.8��  +#6�32   #  !  #0����2�'$! �%  "#  �  !  = �.�0�'$! �%  "�'$  7�$��, , (�! �.8 &  
!�0.#!&$"!,  !  #1#("�+��%  !"�#"$0�$% (����1�(�.87�+#��,  �  !(�!��!"+&$"  !�5�#�$��/  
���.�0�'$! �0�  �#+��+$!�,  ���!)$�3 . 
 

�
���
  
�  &!.�+�,5  �$�! � -�&2! �%  (�1(��+��*��  (��  +3�#-�+#���  �7�2�%  (9$��*3  + 

!$+������"#5  *$.$!����#7��  (�.��$  �! ./'$��$  2$5#��'$! �%  ���#��" �  (�'+3 , �0�# -
��'�+9�!8  5�2�'$! �2�  !�$1!"+#2�  ���8�3  !  !����%  �#!"�"$.8��!"8/ .  

 
��	���  �	�������
  

1. �.�+�%  � .� ., �&1���  � .	 . ��'+�7#-�"�#,  !�!"$2#  + !$+������"$ . //�$2.$1$.�$ .-1999.- 4 4.- 
� .20. 
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���  502.52.551.5 
 

	�����	������  ��������		  ����	������
  �����	�	  �  ������   
>������
�  ���������  �����	����
�  �������
    

������ -���������  ��	����	� . 
;�������	��  � .' ., �����	���  � .� .-� . 

���
��"���
��  ��������  �������#	�
�$  �	������  � !  ��  
 

 �  �#��"$  (��+$1$�3  �$7&.8"#"3 !�#+��"$.8��%  �*$� �  "$2(�+  �#7.�6$��,  �#!"�"$.8��%  
��0#�� �  �  *$../.�73  + +$�5�$2  0&2&!�-#  &2&.,"�+��2  0���7��"$   &!"#��� �+35  7#��!.$%  �  
�" �3"�%  !"$(�  + &!.�+�,5  �$+$�� -�#(#1��0�  ��� #!(�, . �� #7#�� , '"�  "$2(3  �#7.�6$��,  
�#!"�"$.8��%  ��0#�� �  + (�'+#5  �(3"�35  &'#!" �+  (�# "�'$! �  �$  �".�'#/"!,  �  !�!"#+�.�  
5,23 �  5,67 20×0-1×24' -1 !��"+$"!"+$���  1.,  �" �3"�0�  �  7# �3"�0�   &!"#��� �+32�  7#��!.,2�  
&'#!" �+ . �$7�#'�"$.8�3$  �".�'�,  (�.&'$�3  (�  1$ �2(�7�*��  )�.8"��+#.8��%  �&2#0�  - ! � -
��!"8  �#7.�6$��,  *$../.�73  �#  �" �3"�2  &'#!" $  �3.#  +39$ �  !�!"#+�.#  6,02 20×0-1×24' -1 (�� -
"�+  4,16 20×0-1×24' -1 + (�'+$  &'#!" #  !   &!"#��� �+32�  7#��!.,2� .  

��������  ��	�
 : ! ���!"8  �#7.�6$��, , �#!"�"$.8�#,  ��0#�� # , *$../.�7# ,  &!"#��� � -
+3$ 7#��!.� , �" �3"#,  !"$(8 . 

 
�.,  !�+�$2$���0�  &��+�,  �#7+�"�,  = �.�0��  5#�# "$���  +�7�#!"#��$  ��"$�$!#    

!"�& "&��� -1��#2�'$! �2&  �  )&� *���#.8��2&  �!!.$1�+#��/  (����1�35   �2(.$ !�+ . 
�$!2�"�,  �#  2��0�'�!.$��3$  �!!.$1�+#��,  �"1$.8�35  ���.�0�'$! �5   �2(��$�"�+ , 
)&� *���#.8�#,  = �.�0�,  #��1�35  "$���"���%   #  *$.�!"��0�   �2(.$ !#  �7&'$�#  �$ -
1�!"#"�'��  (�.�� . �!��$���  +#6�32  + ="�2   ��"$ !"$  (�$1!"#+.,$"!,  �7&'$��$  (�� -
��1�� -7��#.8��%  !($*�)�'��!"�  +$1&-�5  )&� *���#.8�35  (��*$!!�+  + �#7.�'�35  "� -
(#5 #��1�35  7��  � , + '#!"��!"� , (��*$!!�+  1$ �2(�7�*�� ,  �"��3$  + 7�#'�"$.8��%  !"$ -
($��  +.�,/"  �#  (�"� �  =�$�0��  �  2#"$���  �#  +!$5 "��)�'$! �5  &��+�,5 . 

�1��2�  �7  "# �+35  ,+.,/"!,   �2(.$ !3  �$+$�� -�#(#1��0�  ��� #!(�,  !  7#��!., -
2�  1�$+�+�1�35   &!"#��� �+  "#2#�� !#  (Tamarix meyeri Boiss, T. ramosissima Zedeb), 
+3!"&(#/-�2�  2�-�32�  #0$�"#2�  !�$1����#7�+#"$.8��0�  (��*$!!# , +.�,/-�$  �#  
�$.8$)  (�+$�5��!"� , �#7+�"�$  +$"��=��7����35  (��*$!!�+ , (�'+$��� –0�1��.�0�'$! �$  
&!.�+�, , �#  !"�& "&�&  �  (.�"��!"8  (�+$�5��!"�  (�'+�0�&�"�+ , �#  !"�& "&�&  ���0$�*$ -
��7�+  �  .#�19#)"�+ . 

�  &!.�+�,5  (�.&(&!"3���0�  �  (&!"3���0�   .�2#"#  �$+$�� -�#(#1��0�  ��� #!(�,  
+ (�1 ����+�2  (��!"�#�!"+$  ="�5  +�1�+  )��2��&$"!,  !($*�)�'$! �%  2� �� .�2#" , 
�".�'#/-�%!,  2$7�)�.8��!"8/  &!.�+�% . >"�2&  !(�!��!"+&$"  7�2�$$  ($�$�#!(�$1$ -
.$��$  !�$0# �  $0�  ��*$�"�#*�,  (�1   ���#2�   �&(�35   &!"#��� �+ , (�!.$1&/-$$  +3-
23+#��$  !�.$%  + (��*$!!$  "#,��,  !�$0#, ��7 #,  ��!�.,*�,  (�+$�5��!"� , �#.�'�$  (.�" -
��0�  !.�,  .�!"�+�0�  �(#1#  �  (�+39$���$  !�1$�6#��$  0&2&!#. ���  )��2��&/"  !.�6 -
�3% 2�7#�'�3%  = �"���3%  �$.8$)  !  �#7.�'�32�  "�(#2�  +�1��0� -!�.$+�0�  �$6�2#  
(�'+ , !"�& "&�3  �#!"�"$.8��0�  (� ��+#  �  6�+�"��0�  �#!$.$��, , (�  +�1�+�2&  !�!"#+&  
�  )&� *���#.8�32  �!��$���!",2  (���.�6#/-�%!,    !"$(��2&  "�(& . 

�$ �2(�7�*�,  �#!!2#"��+#$"!,   #  7# ���2$���$  !+�%!"+�  = �!�!"$2  (�1&2 , 
1975), (��*$!! , '&+!"+�"$.8�3%    �72$�$��,2  + )&� *������+#���  = �!�!"$23  �  
+ ./'#/-�%  + !$�,  �#7�&9$��$  �(#1#  �  ($�$��!  ��0#��'$! �0�  2#"$��#.# , (�"#"$.8 -
�35  +$-$!"+  + (�'+& . >"�  (�  !&-$!"+&  ���.�0�'$! �%  (��*$!!  (Lavelle et al., 1993), ��  + 
!�.8��%  !"$($��  (�1+$�6$��3%  +�71$%!"+�/  #���"�'$! �5  )# "���+  (�!�$1!"+�2  �5  
+.�,��,  �#  (�1!"�.�'�3$  �  (�'+$��3$  ��0#��723 , ,+.,/-�5!,  1$!"�& "��#2� . �$ -
 �2(�7�*�,  �#!"�"$.8��0�  �(#1#  +.�,$"  �#  �# �(.$��$  ��0#�� �  �  (�!"&(.$��$  (�"# -
"$.8�35  +$-$!"+  + (�'+& , (�"�  (�'+$���0�  CO2 (Wardle et al., 2003), �  �"+$"!"+$��#  7# 
(�11$�6#��$  (.�1���1�, , (��1& "�+��!"�  = �!�!"$23 . � ���!"8  �#7.�6$��,  �(#1# , 
 #  !'�"#$"!, , �0�#$"  �!��+�&/  ��.8  + �*$� $  +.�,��,  �(�$1$.$��35  )# "���+  �#  1�! -
"&(��!"8  (�"#"$.8�35  +$-$!"+ . �.�1���1�$  .$!�35  (�'+ , +�1�+�%  !�!"#+  1$�$+8$+, 
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�#7�����#7�$  +�1�+  �#!"$��%  +.�,/"  �#  1�!"&(��!"8  (�"#"$.8�35  +$-$!"+  + .$!��%  
(�1!"�. $  �  (�'+$ , �  ="�  +.�,��$  �3.�  (��(�!#�� , (�   �#%�$% 2$�$, '#!"�'�� , �5  +�7-
1$%!"+�/  �#  "$2(3  �#7.�6$��,  �(#1#  (Prescott, 2005).  

�$.8/  = !($��2$�"#  �3.#  !�#+��"$.8�#,  �*$� #  ��"$�!�+��!"�  �#7.�6$��,  �#! -
"�"$.8��%  ��0#�� �  �  *$../.�73  + +$�5�$2  0&2&!�-#  &2&.,"�+��2  0���7��"$   &!"#� -
�� �+35  7#��!.$%  �  �" �3"�%  !"$(�  �#%��#  ! . ��#%��+ # . 

&���)���.  �  $����.  
�   #'$!"+$  �(3"�35  &'#!" �+  �#2�  �3.�  +3��#�3  1+# !�!$1!"+&/-�5   �2(.$ !#  

!$+$���%  (��2��! �%  �#+���3  �#0$!"#�# , &'#!" �  !  !��"+$"!"+&/-$%  �&2$�#*�$% : 
1. =)$2$��+� -!�.,� �+� -(�.3��3%  �" �3"3%   �2(.$ ! ; 
2. =)$2$��+� -7.# �+� -�#7��"�#+�3%   �2(.$ !  (�1  (�.�0�2  "#2#�� !�+35  

7#��!.$% . 
��0.#!��  (�'+$���2&   #�"���+#��/  (�#.#2��7�$+  �  1� ., 2008) �!!.$1&$23$  (�� -

��1�3$   �2(.$ !3  �#!(�.�6$�3  �#  !�.��'# #5  !  �#!(��!"�#�$��32�  �#  ��5  (��2� -
"�+��  �$&!"�%'�+32�  !�.,� �+32�  �  (�.3��� -!�.,� �+32�  0�&((���+ #2�  (��.� � -
�#  �  1� ., 1960). 

�.,  �*$� �  ! ���!"�  1$ �2(�7�*��  �!(�.87�+#.�!8  1+# 2$"�1# : = !(�7�*��  + 
(�'+$  (���  )�.8"��+#.8��%  �&2#0�  �  2$9�' �+  !  !$��2 ,  �"��3$  1�+�.8��  '#!"�  (�� -
2$�,/"!,  + �!!.$1�+#��,5  1.,  �*$� �  (�'+$���%  # "�+��!"� ,  �&0�+���"#  +$-$!"+ , 
(�"� #  =�$�0��  �  ".1. (Wiegert and Evans, 1964; Jakubczyk, 1971; Andreyashkina and Pe-
shova, 2001; Schädler and Brandl, 2005). �$"�1  = !(�7�*��  + (�'+$  (���  )�.8"��+#.8 -
��%  �&2#0�  (��2$�,$"!,  1.,  �*$� �  ! ���!"�  �#7.�6$��,  *$../.�73 , !�1$�6#-$%!,  + 
��.89�5   �.�'$!"+#5  + ./��2  �#!"�"$.8��2  2#"$��#.$  (+ �$ �"��35  !.&'#,5  1�  50% - 
Kononova, 1968) �  !.&6�"  ��1� #"���2  # "�+��!"�  *$../.�7�.�"�'$! �5  2� ����0# -
��72�+  �"1$.8�35  "�(�+  (�'+ . �$!"�& *�,  !"#�1#�"��0� , �1����1��0�  2#"$��#.#  (� -
7+�.,$"  !�#+��+#"8  2$61& !���%  (�  !(�!����!"�  &"�.�7#*��  �#!"�"$.8��0�  2#"$��#.#  
�#7.�'�3$  (�'+3 . �$"�1  = !(�7�*��  (���  2$9 �+  !  !$��2  �!(�.87&$"!,  1.,  �*$� �  
! ���!"�  1$ �2(�7�*��  �#!"�"$.8��%  ��0#�� �  �  (�7+�.,$"  �*$��"8  1$!"�& "�+�&/  
# "�+��!"8  +!$0� (�'+$���0�  =1#)��# .  

�$"�1  �!��+#�  �#  "�2 , '"�  2$9 �  �7  �$%.���+�%  !$" � , +  �"��3$  (�2$-$��  �( -
�$1$.$���$   �.�'$!"+�  �#!"�"$.8��0�  2#"$��#.# , 7# .#13+#/"!,  + (�'+&  �#  �(�$1$ -
.$��3%  ($���1 , (�!.$   �"���0� , �(�$1$.,$"!,  &�3"�  2#!!3  �#!"�"$.8��0�  2#"$��#.#  
7#  �� �$"�3%  (��2$6&"�  +�$2$�� . � ���!"8  �#7.�6$��,  �#!!'�"3+#.#!8   #  !&"�' -
�#,  (�"$�,  2#!!3  !  �1��0�  0�#22# ���#7*#  (20×0-1×24' -1). ��!"�+$���!"8  !"#"�!"�'$! �%  
�#7��*3  �(�$1$.,.#!8  !  (�2�-8/  t- ��"$��,  �"8/1$�"#  ((��0�#22#  STATISTICA, 
+$�!�,  6.1).  

�#�.�*# . 
	�"$�!�+��!"8  �#7.�6$��,  �#!"�"$.8��%  ��0#�� �  �  *$../.�73  + (�'+#5  �(3"�35  &'#!" �+   

+ $!"$!"+$��35  &!.�+�,5  !"$(��%  7��3  �#0$!"#�# . 
 

�$��  ;�.8"��+#.8�#,  �&2#0# �#!"�"$.8�3$  !��� -
-$!"+#  ��. -+�  

(���  
(9" ) 

��$1�,,  ! � -
��!"8  �#7.� -

6$��,   
(20×0-1×24' -1) 

� ± Sx  

��=) -
)�*�$�"  

+#��#*�� , 
V (%) 

��. -+�  
(���  
(9" ) 

��$1�,,  ! � -
��!"8  �#7.� -

6$��,   
(20×0-1×24' -1) 

� ± Sx 

��=) - 
)�*�$�"  

+#��#*�� , 
V (%) 

1. =)$2$��+� -
!�.,� �+� -

(�.3��3% , �" �3"3%  
 �2(.$ !  

19 5,23 ± 0,12 10,32 25 6,02 ± 0,33 27,74 

2. =)$2$��+� -
7.# �+� -

�#7��"�#+�3% ,  
(�1  (�.�0�2  "#2#-
�� !�+35  7#��!.$%  

29 5,67 ± 0,17 16,40 22 4,16 ± 0,42 46,88 
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�"  �#72$�# ,'$$  !$" �  7#+�!�"  1�!"&(��!"8  �#!"�"$.8��0�  2#"$��#.#  1.,  (�' -
+$��35  ��0#��72�+ . �'$% �  �#72$��2  2×2 22  �0�#��'�+#/"  1�!"&(   �&(�35  +�1�+  
(�'+$���%  )#&�3 , # "# 6$  (�$1�"+�#-#/"  +3(#1$��$  �7  2$9 �+  2$. �5  )�#02$�"�+  
)�"�2#!!3  (Dziadowiec, 1990). ��'+3 , +  �"��35  (���7+�1�.�!8  �72$�$��, , �3.�  "# -
6$ (��#�#.�7���+#�3  �#  +.#6��!"8 , ��-&/  +.#0�@2 �!"8 , !�1$�6#��$  ��0#�� �  !"#� -
1#�"�32�  2$"�1#2� .  


�2%�*���.  �  ���%3�����  
����3  !$�#  �  )�.8"��+#.8��%  �&2#0�  �#5�1�.�!8  + (�'+#5  �(3"�35  &'#!" �+  + 

($���1  !  2#,  (�  !$�",��8  2009 0�1#, (��1�.6�"$.8��!"8  = !(�7�*��  +!$5 ���#7*�+  !� -
!"#+�.#  127 !&"� .  

��.&'$��3$  1#��3$  (� #7#.� , '"�  "$2(3  �#7.�6$��,  �#!"�"$.8��%  ��0#�� �  + 
(�'+#5  �(3"�35  &'#!" �+  �$  �".�'#/"!,  (��  � <0,05 1.,  t- ��"$��, , !�!"#+�+  5,23 �  
5,67 20×0-1×24' -1 !��"+$"!"+$���  1.,  ($�+�0�  �  +"���0�  (����1�35   �2(.$ !�+  ("#�. .). 
�$! �.8 �  ��#,   #�"��#  (�.&'$�#  (�  1$ �2(�7�*��  )�.8"��+#.8��%  �&2#0� . �#  +�1��  
�7  "#�.�*3 , ! ���!"8  �#7.�6$��,  *$../.�73  �#  �" �3"�2  &'#!" $  �3.#  +39$ �  !�!"# -
+�.#  6,02 20×0-1×24' -1 (��"�+  4,16 20×0-1×24' -1 + (�'+$  &'#!" #  !   &!"#��� �+32�  7#��! -
.,2�  (� <0,05 1.,  t- ��"$��, ).  

�  ($���1  = !(�7�*��  (���  &��+$�8  +.#6��!"�  (�'+  (�1+$�0#.!,  $!"$!"+$��32  
 �.$�#��,2 , 5#�# "$��32  1.,  �!!.$1&$2�%  7��3 . �.,  ($�+�0�  �(3"��0�  &'#!" #  $6$-
2$!,'�3$  7�#'$��,  #�!�./"��%  +.#6��!"�  (�'+   �.$�#.�!8  �"  4% 1�  20%, "�01#  #  
1.,  +"���0�  &'#!" # , !   &!"#��� �+32�  7#��!.,2� , ="�  7�#'$��,  �3.�  + 0�#��*#5  3-
12%, '"� , �'$+�1�� , ��&!.�+.$��  �3!"�32  �!(�.87�+#��$2  (�'+$���%  +.#0�   &!"#��� -
 �+32�  7#��!.,2�  �  �&���  �#!"&-�2�  71$!8 +�1#2�  �#!"$��% . ��'+3  ����5  �(3"�35  
&'#!" �+  !5�6�  (�  7�#'$��,2  ��-$%  +.#0�$2 �!"� , !�!"#+�+  0,27 2. /0 �  0,30 2. /0 1.,  
($�+�0�  �  +"���0�  �(3"�35  &'#!" �+  !��"+$"!"+$��� . �.$1�+#"$.8�� , �"��!�"$.8�#,  
((�  +.#0�$2 �!"� ) +.#6��!"8  (�'+  &'#!" #  �" �3"�%  !"$(�  �3.#  +39$, + 1�#(#7��$  �"  
14% 1�  74%, "�01#  #  1.,  (�'+   &!"#��� �+35  7#��!.$%  – �"  9% 1�  40%. �.#6��!"8  
(�'+3  ($�+�0�  �(3"��0�  &'#!" #  (�" �3"�%  !"$(� ) �3.#  +39$ �  �.�6$    $$ �("�2#.8 -
��2&  7�#'$��/ , '"�  �"�#7�.�!8  + ��.$$  +3!� �5  "$2(#5 �#7.�6$��,  *$../.�73 , '$2  + 
(�'+#5  !   &!"#��� �+32�  7#��!.,2� . ��.�'$!"+�  +�13   #  (��*$�"  ��-$%  +.#0�$2 � -
!"�  (�'+3  +.�,$"   #  �#  �#7.�6$��$  !$�# , "#  �  �#  1$!"�& *�/  )�.8"��+#.8��%  �&2#0� , 
�1�# � , +�  +"���2  !.&'#$  ="�  +.�,��$  ��.$$  7�#'�"$.8�� , '"�  �"2$'#.�!8  �#2�  �#�$$  
(�!&.�&"#$+# , ;�9$� , �#0�2$1�+ , 2007). ���   �.$�#��,5  +.#6��!"�  + (����1$  !.&'#�  
($�$!35#��,  (�'+  �  �5  7#"�(.$��, ,  #  (�#+�.� , �"2$'#/"!,  �$�1�� �#"�� , + �$7&.8"#-
"$ '$0�  �72$�,$"!,  # "�+��!"8  2� ����0#��72�+  �  1�&0�5  1$!"�&$�"�+ , '"�  + *$.�2  
! #73+#$"!,  �#  ! ���!"�  1$!"�& *����35  (��*$!!�+ . 

��.&'$��3$  7�#'$��,  "$2(�+  �#7.�6$��,  ��0#�� �  !�0.#!&/"!,  !  #�#.�0�'�32�  
�$7&.8"#"#2�  (�  1$!"�& *��  ��0#�� �  + !"$(��%  (�'+$  + $!"$!"+$��35  &!.�+�,5 ,  �"� -
�3$  �3.�  (�.&'$�3  �#�$$  (�!&.�&"#$+# , ;�9$� , �#0�2$1�+ , 2007). ��'+3  �(3"�35  
&'#!" �+  2�6��  �"�$!"�     #"$0����  !�$1�$% # "�+��!"�  (�  1$!"�& *��  �#!"�"$.8��%  
��0#�� � , (��1$�6�+#,!8  5#�# "$��!"� �  (��*$!!�+  1$ �2(�7�*��  )�"���0#�� �  (�  
1#��32  ��"$�!�+��!"�  �#7.�6$��,  !$�#  + $!"$!"+$��35  &!.�+�,5  + �#0$!"#�$  (�!&.�& -
"#$+#, ;�9$� , �#0�2$1�+ , 2007).  

��.&'$��3$  1#��3$  (� #7#.� , '"�  ��"$�!�+��!"8  1$!"�& *��  )�"�2#!!3  �  *$. -
./.�73  + +3��#��35  �#2�  (�'+#5  (�# "�'$! �  �$  7#+�!$.# �"  ��-$0�  !�1$�6#��,  �� -
0#�� �  + (�'+#5 . �   #'$!"+$  �$9#/-�5  )# "���+  +3!"&(#/"   .�2#"�'$! �$ , �(�$1$ -
.,/-�$  ! ���!"�  "$2(�+  1$ �2(�7�*�� , '"�  "# 6$  �"2$'#.�!8  1.,  �#0$!"#�#  �  + ��.$$  
�#���5  �!!.$1�+#��,5  (Fischer, Niewinna, Yasulbutaeva, 2006). �5�6�$  (�  �$ �"��32  
)�7� � -5�2�'$! �2  (#�#2$"�#2  (�'+3  �(3"�35  &'#!" �+  2�0&" �#7.�'#"8!,  (�  ��"$� -
!�+��!"�  1$ �2(�7�*��  �#!"�"$.8��%  ��0#�� �  �7 -7# �#7��*3  0�1���$6�2#  (�'+ . �$ -
��,"�� , ="�  !+,7#��  !  # "�+�32  �!(�.87�+#��$2  (�'+$���%  +.#0�  +  &!"#��� �+35  7#-
��!.,5   #  !#2�2�   &!"#��� #2� , "#  �  �&���  (���7�#!"#/-�2�  !���-$!"+#2�  !  )$ -
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��.�0�$%  !"$(��0�  "�(# . �#7��*#  +.#6��!"�  (�'+  �$  �"�#7�.#!8  �#  "$2(#5 1$!"�& *��  
!$�# . �1�# �  ��.$$  '&+!"+�"$.8�3%    0�1���$6�2&  2$"�1  = !(�7�*��  (���  )�.8"�� -
+#.8��% �&2#0�  (�7+�.,$"  0�+���"8  ��  �7.�6$���2  +39$. �# �2  ���#7�2 , 6�7�$��3$  
)��23  �#!!2#"��+#$235  �#!"�"$.8�35  #!!�*�#*�%  �(�$1$.,/"  "$2(3  (��"$ #/-�5  + 
(�'+#5  1$!"�& *����35  (��*$!!�+  (�!�$1!"+�2  +.�,��,  �#  1�!"&(  (�!"&(#/-$%  !  
�!#1 #2�  +.#0� . 

��.&'$��3$  1#��3$  (� #7#.� , '"�  )�.8"��+#.8�#,  �&2#0#, �!(�.87&$2#,  �#2�  + 
 #'$!"+$  &��+$�!#.8��0�  ��1� #"��#  # "�+��!"�  (�'+3 , � #7#.#!8  ��.$$  '&+!"+�"$.8 -
��%    �72$�$��,2  $@ +.#6��!"� , '$2  !$�� , '"�  0�+���"  �  "�2 , '"�  *$../.�7�.�"�'$! �$  
2� ����0#��723  ��.$$  �!"��  �$#0��&/"  �#  �72$�$��,  +.#6��!"�  (�'+3 , '$2  1�&0�$ 
0�&((3  1$!"�&$�"�+ . >"�  2�6$"  !.&6�"8  (��'���%  ��.$$  +��2#"$.8��0�  (�15�1#    
(��2$�$��/  2$"�1#  = !(�7�*��  + (�'+$  )�.8"��+#.8��%  �&2#0� ,  #  (� #7#"$.,  $!"$-
!"+$���0�  "$2(#  �#7.�6$��,  ��0#��'$! �%  !&�!"#�*��  + (�'+$ , "#   #  �7�3"�'��$   � -
.�'$!"+�  +.#0�  2�6$"  !(��+�*���+#"8  �" .��$��$  �$7&.8"#"�+  �"  �$#.8�35  1#��35  (�  
��"$�!�+��!"�  1$!"�& *����35  (��*$!!�+  �  # "�+��!"�  (�'+3 . �.,  �!!.$1�+#��,  !� -
!"�,��, , # "�+��!"� , # "# 6$  + *$.,5  2���"����0#  (�'+  �#0$!"#�#  ��.$$  *$.$!����#7��  
�1��+�$2$���$  �!(�.87�+#��$  2$"�1�+  = !(�7�*��  (���  !$�#  �  )�.8"��+#.8��%  �&2#-
0� . 	�"$�!�+��!"8  1$ �2(�7�*��  !$�#  ��.$$  (���.�6$�#    "$2(#2  �#7.�6$��,  �#"&-
�#.8��%  ��0#�� � , ��#  �$  "#  �!"��  �$#0��&$"  �#  �72$�$��,  +.#6��!"�  �  1�&0�$ �$7�# -
'�"$.8�3$  �72$�$��,  (�'+$��35  &!.�+�% . ���2$  "�0� , �#!"�"$.8�#,  ��0#�� #  (�2�2�  
*$../.�73  !�1$�6�"  .�0���  �  1�&0�$ +$-$!"+# , 1$ �2(�7�*�,   �"��35  (��"$ #$"  �� -
.$$ 2$1.$���  �  7#+�!�"  �"  (��!&"!"+�,  �  # "�+��!"�  �#�,1&  !  *$../.�7�.�"�'$! �2�  
1�&0�5  2� ����0#��72�+ .  

�
���
  
1. �#�#  !�#+��"$.8�#,  �*$� #  "$2(�+  �#7.�6$��,  �#!"�"$.8��%  ��0#�� �  �  

*$../.�73  + +$�5�$2  0&2&!�-#  &2&.,"�+��2  0���7��"$  �" �3"�%  !"$(�  (=)$2$��+� -
!�.,� �+� -(�.3��3%  �" �3"3%   �2(.$ ! ) �   &!"#��� �+35  7#��!.$%  (=)$2$��+� -
7.# �+� -�#7��"�#+�3%   �2(.$ !  (�1  (�.�0�2  "#2#�� !�+35  7#��!.$% ) + &!.�+�,5  �$ -
+$�� -�#(#1��0�  ��� #!(�, . �� #7#�� , '"�  + $!"$!"+$��35  1�#(#7��#5  �72$�$��,  .$" -
��5  "$2($�#"&�  +$1&-�2  )# "���2 , �(�$1$.,/-�2  "$2(3  �#7.�6$��,  �#!"�"$.8��%  
��0#�� �  �  *$../.�73 , ,+.,$"!,  �"��!�"$.8�#,  +.#6��!"8 . 

2. �$2(3  �#7.�6$��,  �#!"�"$.8��%  ��0#�� �  + (�'+#5  �(3"�35  &'#!" �+  
(�# "�'$! �  �$  �".�'#/"!,  �  !�!"#+�.�  5,23 �  5,67 20×0-1×24' -1 !��"+$"!"+$���  1.,  �" -
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	7&'$�3  �$# *��  (�(&.,*�%  �  !���-$!"+  2$. �5  2.$ �(�"#/-�5  (��  �#7.�'�35  �$6� -
2#5 +3(#!#  ! �"# . �� #7#�� , '"�  + ��0#%! �%  !"$(�  (�$+$�� -�#(#1�3%  ��� #!(�% ) �  !"$(,5  
��!"�'��%  ���0�.�� , + �".�'�$  �"  0���35  !"$($% ��!"�'��0�  �#+ #7#, ($�$+3(#!  �  �7�.,*�,  
�"  +3(#!#  � #73+#/"  !&-$!"+$���$  +.�,��$  �#  !�!"�,��$  �  1$2�0�#)�'$! &/  !"�& "&�&  (�(& -
.,*�% , # "# 6$  �#  +�1�+&/  !"�& "&�&  �#!$.$��,  2$. �5  2.$ �(�"#/-�5 .  

��������  ��	�
 : 2$. �$  2.$ �(�"#/-�$ ; +3(#!  ! �"# ; (#!"��-�3$  = �!�!"$23 ; (�.& -
(&!"3�� ; !"$(� ; !"�& "&�#  (�(&.,*�% ; 1$2�0�#)�'$! #,  !"�& "&�# ; (.�1�+�"�!"8 ; 2�0�#*�� ; 
��0#��7#*�,  !���-$!"+ ; +�1�+�$  �#7�����#7�$ ; !"�& "&�#  1�2�����+#��, . 

 
�#!"8�#   �(3"�35  2.$ �(�"#/-�5  ,+.,$"!,  �!"���'$! �  !.�6�+9$%!,  �  (�!"� -

,���  1$%!"+&/-$% )��2�%  +7#�2�1$%!"+�,  �#!"�"$.8��,1�35  6�+�"�35  �  �#!"�"$.8 -
��!"�  (#!"��- . �  7#+�!�2�!"�  �"  +�1# +3(#!#$2�0�  6�+�"��0� , "�(#  (#!"��-# , 5#�# -
"$�# �!(�.87�+#��, , (����1�� - .�2#"�'$! �%  7��3  �  ". 1. +3(#!   �(3"�35  ��!�"  �#7-
.�'�3%  5#�# "$� , �#(�#+.$��3%   #  + !"����&  &5&19$��, , "#  �  + !"����&  &.&'9$��,  
�.�  !"#��.�7#*��  !�!"�,��,  = �!�!"$2 , �0�#��'�+#,  "$2 !#232  $!"$!"+$��3$  !& *$! -
!����3$  (��*$!!3 , (��+�1,-�$    (�$���#7�+#��,2  ���.�0�'$! �5  !���-$!"+  (���� -
��+ , 1975; �$'#$+# , 1980; A#�#9�+# , 1989; ��#"&��+ , 2001; �#0�2$1�+ , �&�"#7#.�$+ , 
2001; �&�"#7#.�$+ , 2002 1� .). ��!.$1!"+�,  +3(#!#  1�2#9�$0�  ! �"#  5���9�  �7&'$�3  
1.,   �&(�35  1� �5   �(3"�35 . �  '#!"��!"� , �#  (��2$�$  �1��0�  �7  �#���.$$  �#!(�� -
!"�#�$��35  +�1�+  0���35  = �!�!"$2  ��!"�'��0�  �#+ #7# - 1#0$!"#�! �0�  "&�#, �3.�  
(� #7#�� , '"�  +�  +!$5 �#%��#5 , 01$ 0���3$  (#!"��-#  �$  �!(�.87&/"!,  (�1  +3(#!  �+$* , 
(.�"��!"8  (�(&.,*��  "&��+  (�!"�,��#  �  1�!"�0#$"  31-35 �!��$%  �#  100 0#, # + �#%��#5 , 
01$ 7�#'�"$.8�3$  "$���"����  �!(�.87&/"!,  (�1  +3(#!  �+$* , (.�"��!"8  (�(&.,*��  "&-
��+  �$  (�$+39#$"  11.5-15.3 �! /100 0# 7�2��5  (#!"��-  (�#0�2$1�+ , ���+$� � , 1998). �  
"�  6$ +�$2,  �$1�!"#"�'��  �7&'$���%  �!"#$"!,  (���.$2#  +.�,��,  +3(#!#  �#  (�(&.,*��  
�  !���-$!"+  2$. �5  2.$ �(�"#/-�5 ,   '�!.&   �"��35  �"��!,"  7#%*$���#7�35 , 0�37&-
��+  �  �#!$ �2�,1�35 . �#&'�3%  ��"$�$!    ="�% (���.$2$  ��&!.�+.$�  $-$  �  "$2, '"�  + 
�$7&.8"#"$ (#!"��-��0�  �!+�$��,  "$���"���%  !  �1��%  !"����3 , �  +�7�� ��+$��,  7#(� -
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+$1�35 "$���"���%  !�  !"��0�2  �$6�2�2  �0�#��'$��,  (#!"8�3  1�2#9��5   �(3"�35  !  
1�&0�%, +�7�� .�  "$���"���� , �".�'#/-�$!,  �#7.�'�32  �$6�2�2  +3(#!#  ! �"# , '"�  
!��"+$"!"+$���  �$�7�$6��  (��+�1�"    �72$�$��/  +�1�+�0�  �#7�����#7�,  �  (��1& "�+ -
��!"�  �#!"�"$.8��0�  (� ��+# . �# #,  2�7#� #  "$���"���%  !  �#7.�'�32  �$6�2�2  +3(#!#  
! �"# , )��2��&/-#,!,  + (�$1$.#5  �1��%  0$�0�#)�'$! �%  7��3 , (�$1!"#+.,$"  !���%  
�1$#.8�&/  = !($��2$�"#.8�&/  (.�-#1 &  1.,  +3,+.$��,  �$# *�%  (�(&.,*�%  �  !��� -
-$!"+  2$. �5  2.$ �(�"#/-�5 , ,+.,/-�5!,  �1��2�  �7  �!��+�35  (�!.$   �(3"�35  (� -
"�$��"$.,2�  �#!"�"$.8��%  (��1& *�� . 

�# �2  ���#7�2 , *$.8/  �#��"3  ,+.,$"!,  &!"#��+.$��$  ��-�5  7# ���2$���!"$%  �  
= �.�0�'$! �5  2$5#��72�+  "�#�!)��2#*��  !"�& "&�3  (�(&.,*�%  �  !���-$!"+  2$. �5  
2.$ �(�"#/-�5  + &!.�+�,5  �#7.�'��0�  �$6�2#  +3(#!#  ! �"# .  

	!!.$1�+#��,  (��+�1�.�!8  + "�$5  0$�0�#)�'$! �5  7��#5  – + 1998-2002 00. + 0�� -
�35  !"$(,5  ��!"�'��0�  �#+ #7# (/0� -+�!"�'�3%  2# ��! .��  ��0�!! �0�  5�$�"# ) �  =)$-
2$��+� -(�.3��35  (#!"��-#5  �$+$�� -�#(#1��0�  ��� #!(�,  (��0#%! #,  !"$(8 ) �  + 2002-
2005 00. +  �+3.8�� - #�#0#��+35  !"$(�35  *$��7#5  ��!"�'��%  ���0�.�� .  

��1$.8�32�  ��:$ "#2�  1.,  (�(&.,*����35  �!!.$1�+#��%  !.&6�.�  2#.#,  .$!�#,  
2398  (Sylvaemus uralensis), 1�2�+#,  2398  (Mus musculus), !$�3% 5�2,'�  (Cricetulus 
migratorius), ��3 ��+$��#,  (�.$+ #  (Microtus arvalis), (�.&1$��#,  ($!'#� #  (Meriones 
meridianus), 1#&�! #,  (�-&5#  (Ochotona daurica), 1#&�! �%  !&!.�  (Citellus dauricus), 
5�2,'�  �=2(�$..#  (Phodopus campbelli). ���  #�#.�7$  +�1�+�%  !"�& "&�3  !���-$!"+  
&'�"3+#.�!8  "# 6$  1#��3$  (�  &.�+�!"�!"�  7$2.$��$  - �&��7&� �  ��.�&5��#  (Sorex 
volnuchini), 2#.�% �$.�7&� �  (Crocidura suaveolens), �$.���/5�%  �$.�7&� �  (Crocidura 
leucodon) �  0�37&��+  - ��-$!"+$���%  (�.$+ �  (Microtus socialis), 0�$�$�-� �+�%  ($! -
'#� �  (Meriones tamariscinus), 239�  2#./" �  (Micromys minutus), 7#�#% #.8! �0�  5� -
2,' #  (Cricetullus pseudogriseus), &7 �'$�$(��%  (�.$+ �  (Microtus gregalis), (�.$+ �  
��#�1"#  (Lasiopodomus brandti), "&9 #�'� #  (�30&�#  (Allactaga sibirica). 

��-�%  2$"�1�.�0�'$! �%  (�15�1  !�!"�,.  "�2 , '"�  +�  +!$5 !.&'#,5  &'$"3  +$.�!8  
(#�#..$.8��  �#  "�$5  �(3"�35  &'#!" #5  –  ��"��.8�3%  &'#!"�  !  �"!&"!"+�$2  +3(#!#  
! �"# ; &'#!"�  !  &2$�$��32  +3(#!�2  ! �"#  �  &'#!"�  !  ��"$�!�+�32  +3(#!�2  ! �"# . �  
0��#5   ��"��.$2  !.&6�.  "�&1��1�!"&(�3%  (�  �$.8$)&  &'#!"� , # �#  ��72$���!"�  7#(� -
+$1�3% �.�  7#0���6$��3%  &'#!"� .  

�"��!�"$.8�3$  &'$"3  '�!.$���!"�  (��+�1�.�!8  2$"�1�2  .�+&9 � -.���%  !  �! -
(�.87�+#��$2  !"#�1#�"�35  7��.�0�'$! �5  (.#9$  "�(#  �$��  (�#�#!$+# , �$.�*��# , 
1996). �.,  5#�# "$��!"� �  !���-$!"+  �!(�.87�+#.�  ��1$ !3  +�1�+�0�  �#7�����#7�,  �  
1�.�  �$1 �5  +�1�+  (<�+�"�+! �% , 1980).  


�2%�*���.  �  ���%3�����  
I.  7�)�.�  ���"�  �����#����  	�!��2� . 
�#  (� #7#.�  �!!.$1�+#��, , +3(#!  ! �"#  + 0���35  !"$(,5  ��!"�'��0�  �#+ #7# 

(�# "�'$! �  �$  �"�#7�.!,   #  �#  '�!.$���!"�  �  (�(&.,*����35  (� #7#"$.,5  (2#!!#  "$-
.#, ��"$�!�+��!"8  �#72��6$��, , (�.�+#,  �  +�7�#!"�#,  !"�& "&�# ) 2$. �5  2.$ �(�"#/ -
-�5 , "#  �  �#  �5  +�1�+�2  !�!"#+$  (2#.#,  .$!�#,  2398 , !$�3% 5�2,'� , ��3 ��+$��#,  
(�.$+ # ) �  !"�& "&�$  1�2�����+#��, .  

�'$+�1�� , '"�  (��  1#��35  �#0�&7 #5 +3(#!  1�2#9�$0�  ! �"#  ,+.,$"!,  #�#.�0�2  
+3(#!#  1� �5  6�+�"�35  �  �$  (��+�1�"    !&-$!"+$��32  �72$�$��,2  + !"�& "&�$  �#!"� -
"$.8��0�  (� ��+#  �  $0� (��1& "�+��!"� . ��  1#��32  � .� . �&�"#7#.�$+#  (2002) + "$'$ -
��$  +!$0� ($���1#  +$0$"#*��  �#7��*#  2$61& (��1& *�$%  &'#!" �+  �3.#  �$1�!"�+$��#  �  
 �.$�#.#!8  �"  3 1�  6 * /0#, # �!��+�#,  1�.,  (��1& *��  �#  (#!"��-$  (��5�1�.#!8  �#  �#7-
��"�#+8$  – 85%.  
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II.  ���%"%��.��.�  86�$�)�!� -"��.��.�  "����� �  ��!�)� -/�"������  �)����"�1 . 
�  �".�'�$  �"  +3!� �0���35  (#!"��-�35  = �!�!"$2  + (�.&(&!"3��35  =)$2$��+� -

(�.3��35  (#!"��-#5  �$+$�� -�#(#1��0�  ��� #!(�,  (��0#%! #,  !"$(8 ) +3(#!  ! �"#  !&-
-$!"+$���  �"�#7�.!,   #  �#  (�(&.,*����35  (� #7#"$.,5 , "# �  �#  +�1�+�%  !"�& "&�$  
2$. �5  2.$ �(�"#/-�5 . 

�#!!2�"��2  �$# *��  (�(&.,*�%  )���+35  +�1�+  2$. �5  2.$ �(�"#/-�5 . �#  
+�1��  �7  "#�.�*3  1 �'$�8  �.�7 �2�  � #7#.�!8  �$# *��  #0��)�.�+  - 1�2�+�%  239�  �  
!$��0�  5�2,' # , 1.,   �"��35  5#�# "$�$�  ��!"  '�!.$���!"�  + &!.�+�,5  �7�.,*��  �"  +3-
(#!#  ! �"#  (2,7-3,5 �! . �#  100 . /! ) �  �$7 �$  (#1$��$  '�!.$���!"�  + &!.�+�,5  ��"$�!�+�� -
0�  +3(#!#  0,7-1,4 �! . �#  100 . /! .  

�#��3$ , (�.&'$��3$  �#  &'#!" $  �7�.,*�� , � #7#.�!8  !�+$�9$���  �$�6�1#��32� , 
". . �7+$!"�� , '"�  �$6�2  �7�.,*��  (��+�1�" ,  #  (�#+�.� ,   &5&19$��/   #'$!"+#  �#! -
"�"$.8��%  (��1& *�� . �'$+�1�� , '"�  + 1#���2   �� �$"��2  !.&'#$ , +�(�$ �  �6�1#��,2 , 
 ��2�+3$  &!.�+�,  + �$6�2$  �7�.,*��  � #7#.�!8  ��.$$  �.#0�(��,"�32� . >"�  !+,7#��  �$  
!"�.8 �  !  (�+39$��$2  ��-$%  (��1& "�+��!"� , ! �.8 �  !  ��!"�2  !$2$���%  (��1& *��  
7# !'$"  0&!"�  �#7��!9$%!,  �#  &'#!" $  �7�.,*��  �&1$�#.8��%  �#!"�"$.8��!"� . ��#.�7  
!�1$�6�2�0�  6$.&1 �+  1�2�+�%  239�  �  !$��0�  5�2,' #  (� #7#. , '"�  1�.,  !$2,�  + (� -
-$+�2   �2 $  !�!"#+.,.#  80-85%. �&'9�$   ��2�+3$  &!.�+�,  �#  &'#!" $  �7�.,*��  !��" -
+$"!"+$���  ! #7#.�!8  �#  ��!"$  &��+�,  (.�1�+�"�!"�  ����5  +�1�+  ("#�. . 1). �  "�  6$ +�$-
2,  +�(�$ �  ="�% "$�1$�*��  ��!"  1�.�  !$0�.$"�  + (�(&.,*�,5  !$��0�  5�2,' #  �  1�2� -
+�% 239�  �"2$'#$"!, , �#�����" , �#  +3(#!#$235  &'#!" #5 , 01$ (.�1�+�"�!"8  ��6$ , '$2  
�#  �7�.,*�� . >"�   #6&-$$!,  �$!��"+$"!"+�$  ��:,!�,$"!,  (�!"�,��32�  # "�+�32�  2� -
0�#*�,2�  + ($�+&/  �'$�$18  +7��!.35  �!��$%  �#  ��.$$  �.#0�(��,"�3$  (2$�$$ +3(#!#$-
23$ &'#!" � ) +  ��2�+�2  �"��9$���  &'#!" � , '"�  �  (��+�1�"    ($�$!"��% $  +�7�#!"��%  
!"�& "&�3  (�(&.,*��  �#  &'#!" #5 . �� #7#"$.8�� , '"�  �#  �7�.���+#���2  &'#!" $  + &!-
.�+�,5  !"#��.8��%   ��2��$!($'$���!"�  +�7�#!"�#,  �  (�.�+#,  !"�& "&�#  (�(&.,*�%  !$-
��0�  5�2,' #  �  1�2�+�%  239�  !"#��.8�#  ("#�. . 1). 

�#�.�*#  1. 
��(&.,*����3$  (� #7#"$.�  2$. �5  2.$ �(�"#/-�5  + &!.�+�,5  !  �#7.�'�32  �$6�2�2  +3(#!#  

! �"#  + ��0#%! �%  !"$(�  (���!)$��#,  !"#�*�,  �	��  ���  ��� , 1998 -2002 00.) 

���2 .: 	�  – &'#!"�  �7�.,*�� ; 	�  – &'#!"�  ��"$�!�+��0�  +3(#!# ; ��  – &'#!"�  &2$�$���0�  +3(#!# ;  
*  �.,  Meriones meridianus (��+$1$�#  #�!�./"�#,  '�!.$���!"8  (�! . �#  1 0#); 
** ��$1�$$   �.�'$!"+�  =2������+  �.�  (.#*$�"#��35  (,"$�  �#  1 �#72��6#/-&/!,  !#2 & .  

�  �#!!2�"�$��&/  !5$2& �$# *�%  �$  +(�!3+#$"!,  (�(&.,*�,  )���+�0�  1.,  1#���%  
"$���"����  +�1# 0�37&��+  - (�.&1$���%  ($!'#� � . �#  )��$  1+& �#"�35  �#7.�'�%  '�! -
.$���!"�  �#  &'#!" #5  ��"$�!�+��0�  �  &2$�$���0�  +3(#!#  ! �"#  (�# "�'$! �  +!$ (�(& -
.,*����3$  (� #7#"$.�  �!"#.�!8  �$7 �72$�$��% . ��6��  .�98  �"2$"�"8  �$��.89�$  �7 -
2$�$��,  + +�7�#!"��%  !"�& "&�$  (�(&.,*�� , '"� , �'$+�1�� , !+,7#��  !  (�+39$���%  
!2$�"��!"8/  2�.�135  �!��$%  + &!.�+�,5  !��6$��,   ��2���$!($'$���!"�  �#  &'#!" $  
��"$�!�+��0�  +3(#!#  ! �"#  ("#�. . 1). �# #,  !"#��.8��!"8  (�(&.,*�����%  !"�& "&�3  
��:,!�,$"!,  !  �1��%  !"����3  �!��$���!",2�   �.���#.8��0�  ���#7#  6�7��  (�.&1$���%  
($!'#� � , # !  1�&0�% .� #.8��!"8/  �.#0�(��,"�35  1.,  ��5  &'#!" �+  ���"#��, .  

�������	���
�  ���������	  
 ��!.$���!"8 , 
�! .�#  100 . /!  

�#!!#  "$.# (adul-
tus) 

�.�1�+�"�!"8 ** ad / juv ad I / ad J  �	�
  
  

	�  ��  	�  	�  ��  	�  	�  ��  	�  	�  ��  	�  	�  ��  	�  
Mus 

Musculus 
3,5 

±0,19 
 2,5 
±0,24  

1,4 
±0,11 

22,6  
±0,93 

21,2 
±1,08 

19,3  
±1,03 

7,3 
±0,27 

6,1 
±0,51 

5,4 
±0,37 

 
1:1,5  

1:1,7  1:3,8 1:1,2 1,2:1  1,3:1 

Cricetulus 
migratorius 

2,7 
±0,22 

 1,6 
±0,14  

 0,7 
±0,08  

 35,8 
±1,76 

31,6 
±1,81 

 28,8 
±1,59 

7,7 
±0,35 

6,9 
±0,33 

5,7 
±0,25 

1: 
1,4 

1:2,5  1:5,1 1,3:1 1:1,2 1,1:1 

 Meriones  
meridianus* –– 

 14,6 
 ±0,5 

6,7 
±0,29 

–– 
43,3 
±1,98 

 42,1  
±1,78 

–– 
5,6 
±0,38 

5,9 
±0,39 

––  1:1,7 1,2:1 –– 1:1,1 1,2:1 
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�3(#!  ! �"#  + ��0#%! �%  !"$(�  � #7#.  !&-$!"+$���$  +.�,��$  �  �#  +�1�+&/  
!"�& "&�&  !���-$!"+#  2$. �5  2.$ �(�"#/-�5 . �# !�2#.8��$  +�1�+�$  �#7�����#7�$  
�"2$'$��  �#  &'#!" $  &2$�$���0�  +3(#!#  ! �"#  – 8 +�1�+ , # �#  1+&5 1�&0�5  !&-$!"+$���  
��6$  + �$6�2$  �7�.,*��  - 5 +�1�+ ) �  + �$6�2$  ��"$�!�+��0�  +3(#!#  - 4 +�1# ("#�. . 2). 
���6$��$  +�1�+�0�  �#7�����#7�,  2$. �5  2.$ �(�"#/-�5  �#  �7�.���+#���2  &'#!" $ , 
01$ &��+$�8   ��2���$!($'$���!"�  � #7#.!,  �#���.$$  +3!� �2 , 23  !+,73+#$2 !  �$7 �2  
(�+39$��$2  &��+�,  2$6+�1�+�%   �� &�$�*�� . �$&1�+�"$.8�� , '"�  '�!.$���!"8  +!$5 
�"2$'$��35  +�1�+  �#  &'#!" $  �7�.,*��  � #7#.#!8  !#2�% +3!� �% . �  "�  6$ +�$2,  �#  
&'#!" $  ��"$�!�+��0�  +3(#!#  ! �"# , �#  )��$  !� �#-$��,  +�1�+�0�  �#7�����#7�,  + �" -
.�'�$  �"  �7�.���+#���0�  &'#!" #  �"2$'#/"!,  !#23$  ��7 �$  (� #7#"$.�  '�!.$���!"�  
+!$5 +�1�+  ("#�. . 2).  

��#.�7  !"�& "&�3  1�2�����+#��,  (� #73+#$" , '"�  + &!.�+�,5  ��"$�!�+��0�  +3-
(#!#  !#2#,  ��7 #,  1�.,  �$1 �5  +�1�+  + !���-$!"+$  ((� #7#"$.8  +3��+�$���!"� ) 
(h=0,07) �  !��"+$"!"+$���  )��2��&$"!,  "�(�'�#,  (�.�1�2��#�"�#,  !"�& "&�# . �!$  +� -
13 + !���-$!"+$  ,+.,/"!,  .���  1�2��#�"#2�  (Mus musculus, 47 %), .���  !�1�2��#�"# -
2�  (Cricetulus migratorius, Meriones meridianus, Crocidura leucodon - 12-23 %) ("#�. . 2).  

�#  1+&5 1�&0�5  &'#!" #5  1�.,  �$1 �5  +�1�+  + !���-$!"+$  + 2,6 �#7# +39$, '$2  �#  
&'#!" $  ��"$�!�+��0�  +3(#!# . �#  &'#!" $  &2$�$���0�  +3(#!#  �#!(�$1$.$��$  +�1�+  �$ -
�#+��2$���$ , 7# !'$"  (�,+.$��,  +"���!"$($��35  +�1�+ . �  �$7&.8"#"$ �#  ="�2  &'#!" $  
!&-$!"+$���  +�7�#!"#$"  +�1�+�$  �#7�����#7�$  �  ��-#,  '�!.$���!"8  2$. �5  2.$ �(� -
"#/-�5 , # !���-$!"+�  ��.$$  1�))$�$�*���+#��  (�  0�&((#2  1�2�����+#��,  �   #  
!.$1!"+�$  )��2��&$"!,  �.�0�1�2��#�"�#,  (h = 0,18) !"�& "&�#  1�2�����+#��, . �# , �#  
&'#!" $  &2$�$���0�  +3(#!#  2�6��  +31$.�"8  +  #'$!"+$  1�2��#�"#  Mus musculus - 31%, 
!�1�2��#�"�+  Microtus socialis, Cricetulus migratorius, Meriones meridianus - 13-20% �  
+"���!"$($��3$  +�13  - Crocidura leucodon, Crocidura suaveolens, Meriones tamariscinus, 
Micromys minutes - 1-9 %). ��#.�0�'�#,   #�"��#  �#  &'#!" $  �7�.,*��  ("#�. . 2). 

�#�.�*#  2.  
�#�# "$��!"� #  +�1�+�0�  �#7�����#7�,  �#!$.$��,  2$. �5  2.$ �(�"#/-�5  + &!.�+�,5  +3(#!#  

! �"#  + ��0#%! �%  !"$(�  (���!)$��#,  !"#�*�,  �	�� ) 

 
���2$'#��$ : ���7�#'$��,  "$ 6$, '"�  �  + "#�. . 1. 



 98 

III.  	�!.�*�� -��)�����!.�  ���"�  �����#��4  &������� . 
��#.�0�'�3$  �!!.$1�+#��,  �3.�  (��+$1$�3  +  .#!!�'$! �5   �+3.8�� -

 #�#0#��+35  !"$(,5  ��!"�'��%  ���0�.��  (1000-1200 2 � .&.2.), 01$ �(3"�3$ , &'#!" �  !  
�#7.�'�32  �$6�2�2  +3(#!#  ! �"#  !&-$!"+$���  �".�'#.�!8  (�  +�1�+�2&  �#7�����#7�/  
�#!"�"$.8��!"�  �  !&22#���%  )�"�2#!!$  (�2#��+  �  1� ., 2008).  

�#  (� #7#.�  &'$"3  �7  !$2�  +�1�+ , �#!$.,/-�5  1#��&/  "$���"���/ , & '$"3�$5  
+�1�+  - (�.$+ �  ��#�1"#  (Lasiopodomus brandti), 1#&�! �0�  !&!.� #  (Citellus dauricus), 
5�2,' #  �=2(�$..#  (Phodopus campbelli), 1#&�! �%  (�-&5�  (Ochotona daurica) (�� -
�7�9.�  !&-$!"+$��3$  �72$�$��,  + (�(&.,*�����%  !�!"$2$  (Omarov et al., 2010). �#&� -
! �%  !&!.� , 5�2,'�  �=2(�$..#  �  1#&�! #,  (�-&5#  �#  7#(�+$1��2  �$6�2$ , 01$ �2$.  
2$!"�  "�.8 �  $!"$!"+$��3%  +3(#!  17$�$�# �  �$6�2$  &2$�$���0�  +3(#!#  ! �"#  (�+39# -
.�  !+�/  '�!.$���!"8 , � , �#�����" , + &!.�+�,5  (�.��%  �7�.,*��  (�$6�2  �7�.,*��  7 .$" ) 
�  �$6�2$  ��"$�!�+��0�  +3(#!#  (���6#.� . �  �".�'�$  �"  �#!!2�"�$��35  +39$ �$# *�%  
1�2�+�%  239�  �  !$��0�  5�2,' #  �72$�$��,  1$2�0�#)�'$! �%  !"�& "&�3  5�2,' #  �=2 -
(�$..#  �  1#&�! �0�  !&!.� #  � #7#.�!8  ��.$$  �#(�#+.$��32� , '"�  (��+$.�    !&-$!"+$� -
��2&  (�$��.#1#��/  !#2*�+  + ($!!�2#.8�35  1.,  ="�5  +�1�+  &!.�+�,5  (��"$�!�+�3%  
+3(#! , �$6�2  �7�.,*�� ) ("#�. . 3).  

�#�.�*#  3. 
�$2�0�#)�'$! #,  !"�& "&�#  (�(&.,*�%  2�1$.8�35  +�1�+  2$. �5  2.$ �(�"#/-�5  + &!.�+�,5   

!  �#7.�'�32  �$6�2�2  +3(#!#  ! �"#  + !"$(�35  *$��7#5  ��!"�'��%  ���0�.�� . 
ad / juv Ad I / ad J  

�	�
   �  ��  	�  	�  �  ��  	�  	�  

 Citellus dauricus 1: 1,2 1 : 1,2 1 : 2,9 1 : 2,6 1 : 1 1,1 : 1 2,7 : 1 3,1 : 1 
 Phodopus campbelli  1: 1,2 1 : 1,3 1 : 3,4 1 : 3,5 1 : 1,1 1 : 1,1 2,2 : 1 3,4 : 1 

Ochotona daurica 1:1,8 1,1: 1 1,9 : 1 1,3 : 1 1, 1 : 1 1 : 1,2 1 : 1,1 1 : 1 

���2$'#��$ : ���7�#'$��,  "$ 6$, '"�  �  + "#�. . 1.  
�  – 7#(�+$1�#,  "$���"���,  1.,  �5�#�3  17$�$�# (+3(#!  1�2#9�$0�  ! �"#  �"!&"!"+&$" ).  
 
��(&.,*����3$  �$# *��  1#&�! �%  (�-&5�  (�# "�'$! �  (�.��!"8/  !�+(#1#/"  !  

�$# *�,2�  �#!!2�"�$���%  +39$ (�.&1$���%  ($!'#� � . ���2$'#"$.8�� , '"�  1.,  ����5  
+�1�+  5#�# "$�$�   �.���#.8�3%  "�(  (�!$.$��% . �$!!�2#7#*�,  !�$13  (�#(��2$� , ($� -
+3(#! ) (��+�1�"  &  �.���#.8�35  6�+�"�35    (�+39$���%  !2$�"��!"�  !$0�.$"�  �  !� -
�"+$"!"+$���  &+$.�'$��/  1�.�  +7��!.35  �!��$% . 

	7&'$��$  !"�& "&�3  �#!$.$��,  2$. �5  2.$ �(�"#/-�5  ��!"�'��%  ���0�.��  (� -
 #7#.� , '"�  "# 6$   #  �  + ��0#%! �%  !"$(�  +�1�+�$  �#7�����#7�$  �  '�!.$���!"8  2$. �5  
2.$ �(�"#/-�5  (�+39#$"!,  + &!.�+�,5  &2$�$���0�  +3(#!# , + "�  +�$2,   #  + &!.�+�,5  
��"$�!�+��0�  +3(#!#  �"2$'#/"!,  (��"�+�(�.�6�3$  "$�1$�*�� . �  &!.�+�,5  �7�.,*��  + 
�".�'�$  �"  ��0#%! �%  !"$(�  �"2$'#$"!,  !��6$��$  !&22#���%  '�!.$���!"�  2$. �5  
2.$ �(�"#/-�5  (3-6 �#7) �  �5  +�1�+�0�  �#7�����#7�,  (2 �#7#) ("#�. . 4). 

�&-$!"+$��32  )# "���2 , �$(�!�$1!"+$���  (�+.�,+9�2  �#  (� #7#"$.�  '�!.$��� -
!"�  + !���-$!"+$  ,+.,$"!,  5#�# "$�  �72$�$��% , (���7�9$19�5  + �#!"�"$.8��2  (� �� -
+$. �  �1��%  !"����3  (�.�#,  �7�.,*�,  (��+$.#    1�2�����+#��/  0�&�35  7.# �+  2#.� -
(��+.$ #"$.8�35  1.,  (�"#��,  �#!"�"$.8��,1�35  2$. �5  2.$ �(�"#/-�5 , !  1�&0�% 
!"����3  (���7�9.�  ��$1�$��$  +�1�+�0�  �#7�����#7�,  �#!"�"$.8��!"�  �  !��6$��$  �! -
"����%  (��1& "�+��!"�  (!  &'$"�2  �7:,"�,  )�"�2#!!3 ). 

��#.�7  !"�& "&��35  (� #7#"$.$% (� #73+#$" , '"�  + &!.�+�,5  ��"$�!�+��0�  +3(#-
!# ! �"#  )��2��&$"!,  (�.�1�2��#�"��$  !���-$!"+�  (h=0,06), + "�  +�$2,   #  + �$6�2$  
&2$�$���0�  +3(#!#  ! �"#  - 2���1�2��#�"��$  (h=0,34). �   #'$!"+$  #�!�./"��0�  1�2� -
�#"#  +3!"&(#$"  (�.$+ #  ��#�1"# , !  1�.$% + ��-$2  ���.��  ��.$$  50%. ��1�2��#�"3  
(�$1!"#+.$�3  5�2,' �2  �=2(�$..#  (30%), # +!$ �!"#.8�3$  (,"8  +�1�+  �"��!,"!,    
0�&(($  +"���!"$($��35  +�1�+  (1-8%).  

;��2���+#��$  2���1�2��#�"�35  !���-$!"+  2$. �5  2.$ �(�"#/-�5  + �$6�2$  
&2$�$���0�  +3(#!#  ! �"#  (���!5�1�"  7# !'$"  �$1 �5  2#.�'�!.$��35  +�1�+ , 7# !'$"   � -
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"��35  �#!"$"  +�1�+�$  �#7�����#7�$  � , �#�����" , + &!.�+�,5  ��"$�!�+��0�  +3(#!#  + �$ -
7&.8"#"$ +3(#1$��,  �7  !�!"#+#  !���-$!"+#  2#.�'�!.$��35  +�1�+  )��2��&$"!,  (�.� -
1�2��#�"�#,  !"�& "&�#  !���-$!"+# . ���2$'#"$.8�� , '"�  !"�& "&�#  �#!$.$��,  2$. �5  
2.$ �(�"#/-�5  + &!.�+�,5  ��"$�!�+��0�  +3(#!#  ! �"#  + ��!"�'��%  ���0�.��  (� # -
73+#$" !5�6�$  7# ���2$���!"�  !  "�$�1�2  �72$�$��%  + �$+$�� -�#(#1��2  ��� #!(�� .  

�# �2  ���#7�2 , + (�.&(&!"3��35  �  !"$(�35  *$��7#5  �$+$�� -�#(#1��0�  ��� #! -
(�,  �  ��!"�'��%  ���0�.�� , + �".�'�$  �"  0���35  !"$($% ��!"�'��0�  �#+ #7#, +3(#!  
! �"#  � #73+#$" !&-$!"+$���$  +.�,��$  �#  (�(&.,*����&/  �  +�1�+&/  !"�& "&�&  �#!$ -
.$��,  2$. �5  2.$ �(�"#/-�5 . >"�  �(�$1$.,$"!,  + ($�+&/  �'$�$18  "$2 +.�,��$2 ,  � -
"���$  � #73+#$" +3(#!  1�2#9�$0�  ! �"#  �#  !"�& "&�&  �  (��1& "�+��!"�  �#!"�"$.8��0�  
(� ��+# . �  0���35  = �!�!"$2#5  ��!"�'��0�  �#+ #7# +3(#!  1�2#9�$0�  ! �"#  (�  ��"$� -
!�+��!"�  ,+.,$"!,  #�#.�0�2  +3(#!#  1� �5  6�+�"�35  �  �$  (��+�1�"    !&-$!"+$��32  
�72$�$��,2  + 5#�# "$�$  �#!"�"$.8��0�  (� ��+# , + "�  +�$2,   #  + (#!"��-�35  = �!� -
!"$2#5 �$+$�� -�#(#1��0�  ��� #!(�,  (1998-2002 00.) �  ��!"�'��%  ���0�.��  ��"$�!�+ -
��!"8  +3(#!#  1�2#9�$0�  ! �"#  �#  �"1$.8�35  &'#!" #5  (�$+39#$"  7�#'$��, , 5#�# "$� -
�3$  1.,  1� �5   �(3"�35 . �  "�  6$ +�$2,  + �#!"�,-$$  +�$2,  + �$+$�� -�#(#1��2  ��� -
 #!(��  +3(#!  ! �"#  !&-$!"+$���  !��7�.!, , '"�  (��+�1�"    �.&0�+$��/  (#!"��- . �$"  
!�2�$��% , '"�  ="�  ,+.$��,  �"�#7,"!,  �#  (�(&.,*�,5  �  !���-$!"+#5  2$. �5  2.$ �(� -
"#/-�5 , '"�  ,+.,$"!,  (�$12$"�2  ��+35  �!!.$1�+#��% . �  *$.�2 , 2�6��   ��!"#"���+#"8 , 
'"�  +  #61�2   �� �$"��2  !.&'#$  �"+$"�3$  �$# *��  (�(&.,*�%  �  !���-$!"+  2$. �5  
2.$ �(�"#/-�5  �#  +3(#!  ! �"#  �(�$1$.,/"!,   #  ��"$�!�+��!"8/  �#0�&7� , "#  �  +� -
1�!($*�)�'$! �2�  �!��$���!",2�  (�(&.,*����35  �  +�1�+35  !�!"$2 .  

�#�.�*#  4. 
�#�# "$��!"� #  +�1�+�0�  �#7�����#7�,  �#!$.$��,  2$. �5  2.$ �(�"#/-�5  + &!.�+�,5   

!  �#7.�'�32  �$6�2�2  +3(#!#  ! �"#  + !"$(�35  *$��7#5  ��!"�'��%  ���0�.�� . 
�"��!�"$.8�#,  '�!.$���!"8  (�! . �#  100 . /! )  

��13  
�  ��   	�   	�  

Citellus dauricus 2,1±0,38 1,5±0,18 1,12±0,24 0,23±0,25 
Phodopus campbelli  5,1±0,25 5,2±0,13 2,1±0,35 1,08±0,11 
Cricetullus pseudogriseus 0,41 0,28 0,60 - 
Ochotona daurica 1,3±0,34 0,31 0,72 1,54 
Microtus gregalis 0,37 0,19 - - 
Lasiopodomus brandti 4,8±0,31 8,5±0,47 - - 
Allactaga sibirica 0,30 0,81 - - 
�� #7#"$.�   
���.�$  �#  100 . /!  14,38±0,26 16,79±1,57 4,54±0,71 2,85±0,42 

��!.�  .�+&9 � -!&"�  2700 3200 2500 1300 
��!.�  �!��$%   388 537 113 37 
��!.�  +�1�+   7 7 4 3 
��1�+�$  �#7�����#7�$  (µ) 5,43±0,15 4,66±0,14 3,76±0,09 2,92±0,08 
��.,  �$1 �5  +�1�+  (h) 0,23±0,02 0,34±0,02 0,06±0,02 0,03±0,03 

���2$'#��$ : ���7�#'$��,  "$ 6$, '"�  �  + "#�. . 1,3.  
 

�
���
  
1. �3(#!  1�2#9�$0�  ! �"#  + 0���35  !"$(,5  ��!"�'��0�  �#+ #7# �$  �"�#6#$"!,  

�#  (�(&.,*�����%  �  +�1�+�%  !"�& "&�$  �#!$.$��,  2$. �5  2.$ �(�"#/-�5 , ". . (��  
!&-$!"+&/-�5  �#0�&7 #5 ��  ,+.,$"!,  #�#.�0�2  +3(#!#  1� �5  6�+�"�35  �  !��"+$"!" -
+$���  �$  (��+�1�"    !&-$!"+$��32  �72$�$��,2  + !"�& "&�$  �#!"�"$.8��0�  (� ��+#  �  
$0� (��1& "�+��!"� .  

2.  �  ��0#%! �%  !"$(�  (�$+$�� -�#(#1�3%  ��� #!(�% ) �  !"$(,5  ��!"�'��%  ��� -
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$$ �$��5�1�2�  !  2# !�2#.8��%  ��:$ "�+��!"8/ . �(�$1$.$��$  �  &'$"  !�#+��"$.8��0�  
 #'$!"+#  7$2$.8,  #  �!��+��0�  �  �$7#2$��2�0�  !�$1!"+#  (���7+�1!"+#  + !$.8! �2  5� -
7,%!"+$, �71#+�# (��+.$ #.#  +��2#��$  &'$�35  �  (�# "� �+  +!$5 �"�#!.$%  �#��1��0�  5� -
7,%!"+#.���0����#7�$  2$"�1�'$! �5  (�15�1�+    �*$� $  &��+�,  (.�1���1�,  (�'+  0�+� -
��"  ��  �"!&"!"+��  +!$��:$2./-$0�  �  +!$2�  (��7�#���0�  �$9$��,  (���.$23 , 5�",  &6$ 
�2$/"!,  ��+3$  �#7�#��" � , �  + "�2  '�!.$   #!#/-�$!,  �(�$1$.$��,  *$���!"�  (�'+ , + 
7�#'�"$.8��%  !"$($�� , (���.�6#/-�$!,    �! �+�2&  �$9$��/  (�#�2#��+ , 1980,1991; 
�#�2#��+ , �&.0# �+ , 1989). 
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�!��$���!"8  �5  7# ./'#$"!,  + ($�$5�1$  �"  '�!"�   ���$.,*����35  2$"�1�+  �*$� �  
2$61& !+�%!"+#2�  (�'+  �  &��6#%��!"8/    )&� *���#.8��  –  ���$.,*����32  2$61& 
 .�2#"�2  �  (�'+$��32�  !+�%!"+#2� , # "# 6$  &��6#%��!"8/   &.8"&�  ( �#..3  ����"$"# ), 
'"�  "�'�$$  �"�#6#$"  �$#.8�3$  !+,7�  + #0��= �!�!"$2#5 . �"!&"!"+�$  $1���%  �  &"+$�-
61$���%  2$"�1� �  �*$� �  (.�1���1�,  (�'+  !1$�6�+#$"  �#7�#��" &  2$"�1#  = ���2�'$ -
! �%  �*$� �  7$2.� , 1.,   �"���%  ��#  ,+.,$"!,  �!��+��% . 

&�������  �������!���1  
	!!.$1�+#��,  (�   #'$!"+$���%  �*$� $  7$2$.8 (��+�1�.�!8  + !��"+$"!"+��  !  

«�$"�1�'$! �2�  & #7#��,2�  (�  (��+$1$��/  ����"���+ �  (�'+  + #+"���2�35  �$! -
(&�.� #5  �  ��.#!",5  ��;�� » ��'+$���0�  ��!"�"&"#  �2 . � .� .�� &'#$+#  (1971) �  
�$ �2$�1#*�%  �#0$!"#�! �0�  �		��  «�#'$!"+$��#,  �*$� #  ���9#$235  (�'+  �#0$-
!"#�# » (1983). �$ �"��3$  2$"�1�'$! �$  +�(��!3  (�  �#7�#��" $  (�(�#+�'�35   �=) -
)�*�$�"�+  1.,  &"�'�$��,  �#7��+�1��!"$%  (�'+ , +!"�$'#/-�5!,  + (�$1$.#5  ��7 �5  
"# !���2�'$! �5  $1���* , 1$"#.�7���+#�3  �  1�(�.�$�3  #+"���2 . 


�2%�*���.  �������!���4  
���  (��+$1$���  7$2$.8���*$��'�35  �#��"  + �#'#.$  �#1�  �*$��+#"8   �� �$"�&/  

(�'+$��&/  �#7��+�1��!"8  (�  �"��9$��/     # �% -.���   &.8"&�$  �.�  0�&(($   &.8"&� , 
'"�  + 1#.8�$%9$2 �#7�+$2 �*$� �%  (�'+3 ; 1#.$$ – (�'+$��3%  (� ��+  5�7,%!"+#, �#  +!$% 
"$���"����  $0� 7$2.$(�.87�+#��, , + ./'#,  (����1�3$  &!.�+�,  1#���%  "$���"����  
((�'+3 ,  .�2#" , �$.8$) ,  #2$��!"�!"8 , 2$. � ��"&���!"8  &'#!" �+  �  ".( .) �  "�.8 �  7#"$2 
(���7+�1�"!,  = ���2�'$! #,  �*$� #  7$2$.8. �&-��!"8  $$ !�!"��"  + "�2 , '"�  �*$��+#$"!,  
(�'+#  – 7$2., ,  #  !�$1!"+�  (���7+�1!"+# . ��:$ "�2  "# �% �*$� �  ,+.,$"!,  = ���2�'$ -
! �$  (.�1���1�$  (�'+3 ,  �"���$  7#+�!�"  �$  "�.8 �  �"  +�&"�$���5  $@ !+�%!"+ (����1�35  
&!.�+�%  2$!"��!"� , ��  �  �"   �.�'$!"+#  7#"�#'$���0�  "�&1# �  !�$1!"+ . 

�$�$7�!  (�'+  "$!��  !+,7#�  !   .�2#"�2 ,  �"��3%  �0�#$"  ��.89&/  ��.8  + !$.8! �5� -
7,%!"+$���2  (���7+�1!"+$  �  (�="�2&  7#��2#$"  �!���$  2$!"�  !�$1�  )# "���+ ,  �"��3$  
�#1�  &'�"3+#"8  (��  ����"���+ $  (�'+ . ��  ="�% (��'��$  �#2�  �7&'#.�!8  !"$($�8  +.�, -
��,   .�2#"�'$! �5  )# "���+  �#  &��6#% +���0�#1#  �#  (�'+#5  (�$10����%  (��+��*�� . 

�#�# "$���%  �!��$���!"8/  #"2�!)$���0�  &+.#6�$��,  (�'+  (�$10���%  �#0$!"#�#  
,+.,$"!,  "� , '"�  71$!8 �!#1 �  +3(#1#/"  (�$�2&-$!"+$���  + "$(.�$  +�$2,  0�1# (+$!�#, 
.$"� ), "�  $!"8 + +$0$"#*����3%  ($���1 . >"�  �!��$���  +#6��  + &!.�+�,5  ��0#���0�  7$2.$-
1$.�, . �  !�$1�$2  (�  (�$10��8/  7# +$0$"#*����3%  ($���1  +3(#1#$" 307…469 22 , !&22# 
# "�+�35  "$2($�#"&�  +39$ 10°�  !�!"#+.,$"  �"  3000 �#  !$+$�$ 1�  3800� � . �+.#6�$���!"8  
"$���"����  (�  �$.,����+&  &2$�$��#, , + (�$10����%  7��$  (���  0,6-0,8) ���  �*$� $   .� -
2#"�'$! �5  (� #7#"$.$% �3.�  �!(�.87�+#�3  (� #7#"$.�  0�1��"$�2�'$! �0�   �=))�*�$� -
"# (�  +3!�"�32  �"2$" #2  (�'+$��� -�#!"�"$.8�35  (�,!�+ . ���  ="�2 , + �(�$1$.$���2  
(�,!$  ��#.�!8  (� #7#"$.�  (�  &'�"3+#$232   .�2#"�'$! �2  )# "��#2  �  (�   #61�2&  +3-
+�1�.!,   �=))�*�$�"  (�#.. ). �&"$2  !.�6$��,  (�.&'$��35   �=))�*�$�"�+  �  1$.$��$2  
�#  '�!.�  !.#0#$235 (�.&'�.�  ��-�%  (�(�#+�'�3%   �=))�*�$�"  (�  ���  1.,   #61�0�  
(�'+$��� -�#!"�"$.8��0�  (�,!# . �1$!8  &'�"3+#.�!8  !&22# #"2�!)$��35  �!#1 �+  7# 0�1 �  
7# +$0$"#*����3%  ($���1 , !&22# =))$ "�+�35  "$2($�#"&�  (+39$ +10°) 7# +$0$"#*��� -
�3% ($���1 . ���'$2 , + 7#+�!�2�!"�  �"  !&223  +3(#1#/-�5  �!#1 �+  +31$.,.�!8  ��0#� -
�3$  &!.�+�, , !�#+��"$.8��  5���9�  ��$!($'$��#,  #"2�!)$��32�  �!#1 #2� , ="�  !$+$�� -
7#(#1��$  (�$10��8$ , !�$1�$��$!($'$���$  *$�"�#.8��$  (�$10��8$  (!&22# �!#1 �+  7# 0�1 
– 400…50022 , 7# +$0$"#*����3%  ($���1  – 350…400 22 ) �  �$1�!"#"�'��  ��$!($'$��#,  
/0� -+�!"�'��$  (�$10��8$  (!&22# �!#1 �+  7# 0�1 – 300…400, 7# +$0$"#*����3%  ($���1  – 
250…350 22 ). 

���  +3+$1$���  (�(�#+�'�35   �=))�*�$�"�+  (�   .�2#"& , 7# 100 �#..�+  (�.�   � -
=))�*�$�"  �#+�3% 1) �3.�  +7,"3 1#��3$  ��� -0,9…1,0, 5#�# "$���$  1.,  +$�5�$% '#!"�  
��6�$(�$10����0�  (�,!# , 01$ + �!��+��2  (�$1!"#+.$�3  "�(3  �  (�1"�(3   ���'�$+35  
(�'+ . �#"$2  !  (�2�-8/  «(�#+�.#  (��(��*���#.8��!"� » �#!!'�"#.�  1#��3$  1.,  1�&0�5 
.#�19#)"�35  (�,!�+  !  5#�# "$��32�  1.,  ��5  ��0#��32�  (�'+#2�  ("#�. .). 
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��(�#+�'�3%   �=))�*�$�"  �#  ���  (1.,  ��0#��35  (�'+ ) 

��'+#  ���  
��(�#+�'�3%   � -

=))�*�$�"  
�#..  

����'�$+#,  +3-$.�'$��#,  0.9-1.0 1.00 100 
����'�$+#,  "�(�'�#,  0.8-0,9 0.80 80 
����'�$+#,   #����#"�#,  0.7-0,8 0,70 70 
�$2�� - #9"#��+#,  0.8-0.9 0.70 70 
�#9"#��+#,  0.6-0.7 0.60 60 
�+$".� - #9"#��+#,  0.5-0.6 0,50 50 

��.&'$��3$   �=))�*�$�"3  �!(�.87&/"!,  (��  �*$� $  �1��# �+35  "�(�+  
(�'+ , +!"�$'#/-�5!,  + �#7.�'�35  (�,!#5  �!"#��+.$��$   ���$.,*�����%  !+,7�  (�(�# -
+�'��0�   �=))�*�$�"#  (�  ���  �  �#..#2�  (�  &��6#%��!"�  +���0�#1#  �  +3'�!.$��$  
 �=))�*�$�"#   ���$.,*��  (0 – 0,80) (� #7#.�  (�#+�.8��!"8  �#!'$"�+ . �.�2#"�'$! �$  
(� #7#"$.� , +3�#6$��3$  '$�$7  ���  !  (�.�32  �!��+#��$2  2�6��  �!(�.87�+#"8  (��  !� -
!"#+.$���  ����"���+�'�35  9 #.  1.,  (�'+  ��0#��35  &!.�+�% . 

�.,  �*$� �  (�'+ , �$  +5�1,-�5  + �*$��'�&/  9 #.& , �#2�  �#7�#��"#�3  (�(�#+�' -
�3$   �=))�*�$�"3 ,  �"��3$  7�#'�"$.8��  &(��-#/"  �  &"�'�,/"  ����"���+ & , (�7+�.,,  
2#�$+����+#"8  �*$��'�32�  �#..#2� , + 7#+�!�2�!"�  �"   �� �$"�35  &!.�+�% . �3'�!.$ -
��$  *$�3  �#..#  1#$" +�72�6��!"8  (��0��7���+#"8  &��6#% �#  "$5 �.�  ��35  (�'+#5  + 7#-
+�!�2�!"�  �"  &��+�,  (��2$�,$2�%  #0��"$5�� � . 

�$�$"�'$! �$  (��7�# �  �#%1&" !+�$  +�(.�-$��$  + 6�7�8  (�!.$  � ��'#"$.8��0�  
7�����+#��,  �  �#%�����+#��,  !$.8! �5�7,%!"+$���0�  (���7+�1!"+# ,  �"���$  7#+$�-
9�"!,  2� ��7�����+#��$2  �  2� ���#%�����+#��$2  !��"�+  !$.8! �5�7,%!"+$��35   &.8 -
"&� , + '#!"��!"�  +���0�#1# , !  &'$"�2  �5  "�$��+#��%    &!.�+�,2  (���7�#!"#��,  �  �#  
="�% �!��+$  �&1$" �#7�#��"#�#  !��"�+#,  !($*�#.�7#*�,  +���0�#1�� �+   #61�0�  5�7,%-
!"+#,  #61�0�  &'#!" # . �!$  ="�  (�7+�.�"  (��2$��"8  !��"�+&/  #0��"$5�� &  - 0.#+�$%9�% 
)# "��  (�+39$��,  &��6#%��!"�  �   #'$!"+#  +���0�#1#  �  (��1& "�+  $0� ($�$�#��" � . 

�0��"$5�� #  + 7�#'�"$.8��%  2$�$ +.�,$"  �#  &��6#% !$.8! �5�7,%!"+$��35   &.8 -
"&� . ���,"�$  «+3!� �%  &��+$�8  #0��"$5�� � » + ./'#$"  + !$�,  �#%�����+#��3$  !��"# , 
+�$!$��$  &1���$��%  + �("�2#.8�3$  !�� � , !+�$+�$2$���$  �   #'$!"+$���$  (��+$1$��$  
"$5��.�0�'$! �5  �($�#*�% . �1�# � , +.�,��$  �#  &��6#%��!"8  "# �0�  )# "��# ,  #  (.� -
1���1�$  (�(�$1$.,$2�$  "�(�2  (�'+3 , 0�#�&.�2$"��'$! �2  !�!"#+�2 , !�1$�6#��$2  +#-
.�+35  7#(#!�+  0&2&!#, #7�"#, )�!)��# , +.#0�7#(#!#2�  (�'+ , + ./'#,  �  �"��*#"$.8�3$  
 #'$!"+#   # , =��7�,  �  7#!�.$��$ ) ,+.,$"!,  (�$��.#1#/-�2 . 

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

	2$,  1#��3$  �*$� �  (�'+  (�  !+�%!"+#2 �  )# "�'$! �%  &��6#%  &.8"&� , 2�6��  
�(�$1$.�"8  *$�&  �#..# ,  #  0�&((3   &.8"&� , "#  �  1.,   #61�%  &.8"&�3  �"1$.8��  (�� -
!"32  1$.$��$2  &��6#%��!"�  (* /0#) �#  1#���%  (�'+$  �#  $$ ����"$" . 

�!�$1�$��3$  (�  "�(#2  (�'+  1#��3$  &��6#%��%  *$�3  �#..#  +30.,1,"  !.$1&/-�2  
���#7�2 : (��  ��7 �%  #0��"$5�� $  0,60, (��  !�$1�$% -0,73 �  +3!� �%  - 1,2 * /ra +���0�#1# . 

�#7�#,  *$�#  �#..#  !+�1$"$.8!"+&$"  �  "�2 , '"�  =))$ "�+��$  (.�1���1�$  (�'+  2� -
6$" �3"8  (�  �#7��2&  �!(�.87�+#��  �  '"�  (�  2$�$ � &.8"&��+#��,  �5  &+$.�'�+#$"!,  *$�#  
�#..# . �.$1�+#"$.8�� , *$�#  �#..#  1�.6�#  !.&6�"8  �!��+��%  2$��.�%  �#*���#.8��0�  
�!(�.87�+#��,  (�'+$���0�  (.�1���1�,  + 5�7,%!"+#5. 

��.&'$��3$  �#  1#���2  ="#($ &��6#�  �  �#!!'�"#��3$  (�  ��2  *$�3  �#..�+  �$  ,+-
.,/"!,  (�$1$.8�32�  1.,  �!!.$1�+#��35  (�'+ , �  +�1�2� , (��  1#.8�$%9$2 (�+39$���  
&��+�,  (��2$�,$2�%  #0��"$5�� �  �  (�+39$��,  (.�1���1�,  (�'+ , ���  !(�!���3  1#"8 
0��#71�  ��.$$  +3!� �$  &��6#� , '$2  "$,  �"��3$  (�.&'$�3  �  �#!"�,-$$  +�$2, . ��="�2&  
'$�$7  �(�$1$.$���$  +�$2,  !.$1&$" (��+�1�"8   ���$ "���+ &  2#"$��#.�+  ����"���+ �  
(�'+ .  
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1. ���+$1$��3$  �!!.$1�+#��,  (�7+�.,/"  7# ./'�"8 , '"�  +.�,��$   �2(.$ !#  = �.�0� -

'$! �5  )# "���+ , �7   �"��35  ($�+�!"$($��32  ,+.,/"!,  (�'+#  �   .�2#" , �#  ��!"  �  
�#7+�"�$  +���0�#1��%  .�73  �#  +$.�'��&  &��6#,  �  $0�  #'$!"+�  + �#7�35  "�(#5  (�'+  
! .#13+#$"!,  �$�1��# �+� . 

2. �#  �!��+#���  �#9�5  �!!.$1�+#��%  +3+$1$�3 (�(�#+�'�3$   �=))�*�$�"3 ,  �"��3$  
!  (�.�32  �!��+#��$2  2�6��  �!(�.87�+#"8  (��  !�!"#+.$���  ����"���+�'�35  9 #.  
��0#��35  (�'+ . 

��	���  �	�������
  
1. �#�2#��+ , 	 .	 . �.�1���1�$  (�'+  ���� / 	 .	 . �#�2#��+ . – � .: ��.�! , 1980. 
2. �#�2#��+ , 	 .	 . ��.�'$!"+$��#,  �*$� #  (.�1���1�,  (�'+  �  $$ (���7+�1!"+$��#,  (��+$� # / 

	 .	 . �#�2#��+ , � .� . �&.0# �+ // ��!"�6$��$  �#& �  �  "$5�� �  ��� . – 1989. 
3. ��'+$��� -= �.�0�'$! #,  �*$� #  �  ����"���+ #  (�'+ // �$��$"�'$! �$  �!��+3  �  (&"�  �$0&-

.���+#��,  (.�1���1�,  (�'+ / 	 .	 . �#�2#��+ . – � .: �0��(��2�71#" , 1991. 
4. �$"�1�'$! �$  & #7#��,  (�  (��+$1$��/  ����"���+ �  (�'+  + #+"���2�35  �$!(&�.� #5 ,  �# -

,5  �  ��.#!",5  ��;�� . – � ., 1971.  
5. �#'$!"+$��#,  �*$� #  ���9#$235  (�'+  �#0$!"#�# : 2$"�1  & #7#��,  / � .� . �#.#2��7�$+ . – 

�#5#' #.# , 1983. 
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	!!.$1�+#��, , (��+$1$��3$  �#  #0��2$.���#"�+��2  (�.�0��$  (�.&(&!"3���0�  .#�19#)"#  
�$�! � -�&2! �%  ��72$���!"�  �$+$���0�  �#0$!"#�#  1� #73+#/" , '"�  (#�#0$�$"�'$! �$   �2 -
(.$ !3  (�$1!"#+.,/"  +7#�2�!+,7#��&/  1��#2�'$! &/  !�!"$2& , !"�$2,-&/!,  (��  �#7�3+$ !+, -
7$%   !+�$2& ($�+��#'#.8��2&  !�!"�,��/ . 

��������  ��	�
 : (#�#0$�$"�'$! �$   �2(.$ !3 , )�"�2$.���#*�, , =�$�0$"�'$! �$  (�"� � . 
 
�# �(.$��3%  2#"$��#.  (�  5#�# "$��!"� $  (�.&(&!"3��35  .#�19#)"�+  1#$" +�7-

2�6��!"8  �(�$1$.�"8  �5  2$!"�  +  .#!!�)� #*�� , !+,7#+ ��-��!"8/  (���!5�61$��,  �  
(#�#2$"�#2� , �(�$1$.,/-�2�  �5   #  $1��3$  )&� *�����&/-�$  !�!"$23 , ��2$�� -
+#/-�$!,  2$61& !���%  +$-$!"+�2  �  =�$�0�$%. 	1$,  � .� . �� &'#$+#  �!��+#��#,  �#  
(��7�#���  + (����1$  (#�#0$�$"�'$! �5  !+,7$% +�(.�-#.#!8  (�1  �& �+�1!"+�2  � .� . �� -
1$  #  «�'#0�+�$  7$2.$1$.�$ » �#  0.���!"�%  (�.&(&!"3�$  �$+$���0�  ��� #!(�,  + "$'$ -
��$  40-50 .$" . ���*$(*�,  (#�#0$�$"�'$! �5   �2(.$ !�+  (��� ) + .#�19#)"�+$1$��$  
�3.#  �#7+�"#  �  1��#��"#�#  � .� . ��.8 �+32  (1966-1970 00.),  �"��3%  "�# "�+#.  �5   #  
«!�!"$2&  (��!"�#�!"+$��� -!2$6�35  �$0���#.8�35  �.�  "�(�.�0�'$! �5   �2(.$ !�+ , 
!+,7#��35  ��-��!"8/  !+�$0�  (���!5�61$��, ». ��  ��.8 �+&  � .� . «$!.�  �#7+�"�$   �2 -
(.$ !#  (�1'��,$"!,  (����1�32  7# ���2$���!",2 , "�  �5  2�6��  �"�$!"�    #�"��(�0$� -
�32  �$�.#�19#)"#2 ». ��  �$"$/2  � .? . (1972) «="�  )&� *���#.8��  *$.�!"�#,  !�!"$ -
2#», 01$ &'�"3+#$"!,  +$�"� #.8��$  !"��$��$  – «�!8  (#�#0$�$7#», ($!"��"#  (�'+ , 7#!�.$ -
��$ , 2� �� �2(.$ !��!"8  �  +$"��+#,  =��7�, . A+$�!  � .	 . !  !�#+ . (1982) "# 6$  1#$" (� -
�,"�$  �!�  (#�#0$�$7# 5#�# "$��7&/-$$  +$�"� #.8�&/  1�))$�$�*�#*�/  �#!!2#"��+#$ -
235  (��!"�#�!"+ . �#��"3  (�  .$!�2$.$��#"�+��2&  �!+�$��/  �3.�  (��+$1$�3  �  �#  ($! -
'#�35  "$���"���,5  ��$1�$%  �7�� , �#.23 ��  (���#0$.813$+ , �&��$�13$+ , �#2$1�+  
2009; �#9����+#  �  1� ., 2010). �!��+�3$  5#�# "$��!"� �  (�'+$���0�  (� ��+#  (�7+�., -
/"  �7&'�"8  +$-$!"+$��� -=�$�0$"�'$! �$  (�"� �   #  0.#+�3% !�!"$2����#7&/-�%  (�� -
*$!!  ��$!($'�+#/-�%  !&-$!"+�+#��$  ��� . �  �#9$2  !.&'#$  ="�  (#!"��-�� -
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1�0�$!!����3$  .#�19#)"3  �  2��0�.$"��$  '#!"�'��  �$0&.��&$23$  .$!�3$  (�!#1 � . 
����*�(  0$�$"�'$! �%  �1����1��!"�  !+�1�"!,    0$�.�0� -2��)�.�0�'$! �2&  $1��!"+&  
"$���"���� . 	72$�$��$  5�"8  �1��0�   �2(��$�"#  .#�19#)"#  ��,7#"$.8��  �  #+"�2#"�'$ -
! �  +.$'$"  7# !���%  �72$�$��$  1�&0�5   �2(��$�"�+ . ��  ="�  (��*$!!3  �$  20��+$��3  �  
�&6��  (�1'#!  7�#'�"$.8��$  +�$2,  '"��3   �2(��$�"3  (��9.�  + ��+�$  !��"+$"!"+�$  
1�&0 !  1�&0�2  �  !.�6�.�!8  + ��+&/  !"�& "&�& . �#7+�"�$  #0��.$!�2$.���#*�����%  !�! -
"$23  (���� ) (��5�1�"  + 2 ="#(#: 1 ="#( – �72$�$��$  ���0$�*$��"�'$! �%  ��!"#��+ � ; 
2 ="#( – )��2���+#��$  2� �� .�2#"# , +.�,/-$0�  �#  !�!$1��$  "$���"���� , &!"�%'�+35  
!+,7$% 2$61& �#7.�'�32�  '#!",2�  ���*$��7#  (�#.$!�� , 1970). ��  !($*�)� $  )&� -
*������+#��,  �  (���*�(&  �!(�.87�+#��,  (����1�35  �$!&�!�+  (�&9 �+ , 1990) +31$., -
$" 3 "�(#  #0��!�!"$2 . 

&���)���.  �  $����.  
 �3  (�$1(���,.�  (�(3" &  !�71#��,  II "�(#  #0��.$!�2$.���#*�����%  !�!"$23  

(���� ) 1.,  �7&'$��,  +.�,��,  .$!�35  (�!#1�  �#  (#!"��-�3$  "$���"����  (�!�$1!" -
+�2  (#�#0$�$"�'$! �5   �2(.$ !�+  (��� -1, ��� -2) (��! .1,2),  �"��3$  ���#7&/"!,  + �$ -
7&.8"#"$ +�71$%!"+�, = �"$5��'$! �5  !�!"$2  �#  (�.&(����1�3$   �2(.$ !3  �  �#7��& -
/"!,  �#  2� ��7��#.8��!"�  (�'+����#7&/-�5  (���1  �  !#2�!"�,"$.8��   �2($�!��&/"  
�0�#��'�+#/-�$  )# "��3  7# !'$"  !($*�#.8��  ��0#��7�+#��35  !"�& "&�  ($�$�#!(�$1$ -
.,/-�5  �2$/-�$!,  �$!&�!3 . �3  �$  �#9.�  + .�"$�#"&�$  1�!"#"�'��0�  2#"$��#.#  (�  
�7&'$��/  (�1���35  ���  + (�.&(&!"3���%  7��$ . >"�"  "�(  (�$1!"#+.,$"  !���%  !2$9#� -
�3$ , �! &!!"+$���  (��!(�!��.$��3$    $!"$!"+$��32  &!.�+�,2  !�!"$23 , !(�!���3$  
)&� *������+#"8  (��  ($���1�'$! �2  �#17��$ . �3.�  �7&'$�3  ��"$0���&/-�$  0�1�� -
)�7�'$! �$  (� #7#"$.�  7# ($���1  !  2005-2008 00.: "$2($�#"&�3  (��7$2��0�  !.�,  �  (�� -
)�.,  (�'+3  (�"  0,5 1�  40 !2 ), !�.$+�%  !�!"#+  (�'+  �  0�&�"�+35  +�1, 0�0��+.#0# , $!"$!" -
+$��#,  +.#6��!"8 . 

�!��+�3$  5#�# "$��!"� �  (�'+$���0�  (� ��+#  1#/"  �#2  +�72�6��!"8  �7&'�"8  
+$-$!"+$��� -=�$�0$"�'$! �$  (�"� �   #  0.#+�3% !�!"$2����#7&/-�%  (��*$!!  ��$!($ -
'�+#/-�%  !&-$!"+�+#��$  ���  (+ �#9$2  !.&'#$ ) �#!!�.$��$ . �.#0#  +3!"&(#$"   #  �! -
��+��%  .�2�"��&/-�% , # 7#!&5# – �!��+��%  )# "��  ��! # . 

�$�! � -�&2! #,  ��72$���!"8  ,+.,$"!,  !.�6�32  #0��= �.�0�'$! �2  ��:$ "�2 , 
5#�# "$��7&/-�2!,  ��.89�2  (�"$�*�#.�2  "$(.#  �  !+$"#, ��  !.#��%  1�$����+#���!"8/  
(�'+ , 9��� �2  �#!(��!"�#�$��$2  +3!� � ��"�#!"�35  2$7�- �  2� ��!"�& "&�  (�'+$� -
��0�  (� ��+# , (�$1!"#+.$��35  �#7.�'�32�   �2(.$ !#2�  7#!�.$��35  �  !�.��*$+#"35  
(�'+$��35  �#7��!"$% . �#!"��-�3$  "$���"����  �$+$���0�  �#0$!"#�#  7#��2#/"  C0,8 
2.� . 0#. �#  "$���"����  �$+$���0�  �#0$!"#�#  �#!(��!"�#�$�3  +"���'�3$  = 7�0$��3$  �  
!+,7#��3$  !  ��2�  +$"�� - �  +�1��=��7����3$  +"���'�� -#�"��(�0$��3$ , # "# 6$  ��"#�� -
 � -0$�0�#)�'$! �$  (��*$!!3  �"��!,-�$!,    �!��$���!",2  +�1�+�0�  !�!"#+#  (����0�# -
1�+ � .� ., 1981). ��.89�$  (.�-#1�  7#��2#/"  +"���'�� -7#!�.$��3$ , �!"�-$��3$  �  �! -
!&9$��3$  = �!�!"$23 . 

�(3"3  (�  �7&'$��/  ���  �3.�  �#'#"3  + 90-$ 00. �#  "$���"����  ��'&�$%! �%  = ! -
($��2$�"#.8��%  �#73 (�>� ) �#�&2�+! �0�  �#%��#  ��  + *$�"�#.8��%  '#!"�  �$�! � -
�&2! �%  ��72$���!"�  �#  "$���"����  �"0���35  (#!"��- . �.�2#"  –  ��"��$�"#.8�3% , 
!�  !�$1��2�  "$2($�#"&�#2�  (-4
,+2
 – + 7�2��$  �  27
-29
 – .$"��$  2$!,*3 ). �$.8$)  – 
!.#��+�.��!"3% , �# .���#,  �#  !$+$� �#+���#  !  +3!�"��%  �"2$" �%  -19 2 �  
44
41’20.92”c.9 . �  46
 24’33.00”+.1.  

��'+3  .$0 �0�  2$5#��'$! �0�  !�!"#+#  – !+$".� #9"#��+3$   #����#"�3$ , !�.�� -
*$+#"3$. �#!"�"$.8��!"8  (�$1!"#+.$�#  =)$2$��+� -(�.3���%  #!!�*�#*�$% . �  ���#7�+# -
���  )�"�2#!!3  &'#!"+&/"  =)$2$�3 , =)$2$���13 , �  +�13  �#7��"�#+8,  +$!$��$0� , .$"�$ -
0�  �  �!$��$0�  *� .�+  �#7+�"�,  (��&..��#  �  1� ., 1978). ��2����&$"  – (�.3�8  �$�5# . 
���$ "�+��$  (� �3"�$  (�� ) – 30-40%. �+.#6�$��$  (�.&'#/"  7# !'$"  #"2�!)$��35  
�!#1 �+ . ��&�"�+3$  +�13  +! �3"3  �#  0.&���$  2,55-32. �#  "$���"����  C 2 0# �#  2� �� -
! .��$  �3.�  +3!#6$�3  1�$+$!�3$  (���13 , (�$1!"#+.,/-�$  !���%  «�!��&/  6�7�$��&/  
)��2& » (��,+.,/-&/  +3!� &/  !"$($�8  (��!(�!��.$���!"�  (�$'#$+# , 1973) – # #*�,  
�$.#, , +,7 2$. �.�!"�3% , &�#��  //�# , .�5  !$�$���!"3% .  
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��! .1. �5$2#  )&� *������+#��,  #0��.$!�2$.���#"�+��0�   �2(.$ !#  (��� -1, ��� -2). 

 
��! .2. ��!.$  !+$1$��,  �#!#61$��% . 

 
��-#,  "$���"���,  = !($��2$�"#.8��0�  &'#!" #  C 50 0#. �1#("#*�,    &!.�+�,2  

(�.&(&!"3��  (��1�.6#.�!8  1�  2006 0. �  �$7&.8"#"$ 5�7,%!"+$���%  1$,"$.8��!"�  +�7-
�� .�  «#�"��(�0$���$  �7$�*� », ���#7�+#���$  (�+$�5��!"�32�  #�"$7�#�! �2�  +�1#2�  �  
���#7�+#.#!8  !�!"$2#  ��� -1 – .$!�3$  �#!#61$��,  – #�"��(�0$���$  �7$�*�  (��  – �� ) �  
��� -2 – .$!�3$  �#!#61$��,  – (#!"��-$  (��  – � ). �#  �#!!"�,���  C1502. �"  .$!�35  (� -
!#1�  �3.  +3��#�  )���+3%  &'#!"� , !  ((  30-40% �#!"�"$.8��!"8   �"���0�  (�$1!"#+., -
/"  "�(�'�3$  +�13  – (�.3�8  �$�5# , (�.3�8  "#+��'$! #, ,  �5�,  2��!($.�%! #, , 6�"�,  
(&!"3��3% , +$��./68,   �./' # ; �7  =)$2$��+  – �&�#'�  (&!"3��3% , +�13  +$����  �  
1�&0�$. �'#!"�  106# C 2002, # �#  �#!!"�,��$  C 1 2  &'#!" �  106� , 106+, 1060 (1#.$$ 
«) », «#», «� », «+», «0») (��2$���  !  �1��# �+32�  (�'+$��32�  5#�# "$��!"� #2�  �  �#! -
"�"$.8�32  (� ��+�2 . 	! ./'$��$  !�!"#+�.  «� » �#!(�.�6$��3%  + !�.��'# �+�%  1$-
(�$!!��  !  !�.8��  +3��"�%  �#!"�"$.8��!"8/  !  ((  10-20%. ��!.$1��$  3 0�1# = �!�!"$2#  
.$!�35  (�!#1�  (�$"$�($.#  �72$�$��$  + �$7&.8"#"$ ($�$+3(#!# , ��  �#�./1$��,  �$  (�$ -
 �#-#.�!8  1�  2009 0. 

�#  +!$5 &'#!" #5  �3.�  (��+$1$�3  0$���"#��'$! �$  �(�!#��,  !  �!(�.87�+#��$2  
(�15�1�+  �  2$"�1�+  �"$'$!"+$���%  )�"�*$��.�0��  (1�2��#�"�� -=1�)� #"���#,  �!�� -
+#). �.,  �(�$1$.$��,  �#17$2��% 2#!!3  �  +�1�+�0�  !�!"#+#  "�#+�!"�,  (��+�1�.�!8  $6$-
0�1��$  ! #9�+#��$  �#17$2��% 2#!!3  + ($���1  2# !�2#.8��0�  �#7+�"�,  !  2$"��+35  
(.�-#1�  + 6-10  �#"��%  (�+"����!"�  &'�"3+#.�!8  ���.�$  (�  (,"��#.8��%  9 #.$ , )# -
73 +$0$"#*�� , �(�$1$.,.!,  +�71&9�� -!&5�% +$! !  �#!'$"�2  (��1& "�+��!"� . �#�#..$.8 -
�� , �#  (�'+$��35  �#7�$7#5 ��#.�  ���#7*3  (�'+  1.,  �(�$1$.$��,  !�.$+�0�  !�!"#+#  +�1-
��%  +3",6 �  (�  ��-$(���,"�%  2$"�1� $  (����&9 ��#  , 1970). 
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�2%�*���.  �  ���%3�����  
 ;��2���+#��$  0�1��)�.8��%  �#!"�"$.8��!"�  �7$�*#  (���!5�1�"  �3!"�32�  "$2-

(#2�  �  �#  +��+8  ���#7�+#���2  = �"�($  )��2��&$"!,  «(�,!��!"8 » �7  ��0�7# , !&!# # , 
!�"�� # , �!� �  +71&"�%, "��!"�� # , '"�  ,+.,$"!,  ��1� #*����32   ��"$��$2  1.,  �(�$ -
1$.$��,  �� -$1���* . ��  !"����3  ��  &"�'�,,  0�#��*3  ���  1- !���#,  �#!"�"$.8��!"8 . 
��#  (�$1!"#+.$�#  .$�$1�%, 0��*#2� ,  #�#"�� �2  2$. �.$($!"�3% , +$��./68$%   �./' -
 �% �  1�&0�2�  +�1#2� . ���#  +7#�2�1$%!"+�,  + "# �5  !�!"$2#5  !+,7#�#  !  �� �+�%  
)�.8"�#*�$%  +�1. �#.$$ , +0.&�8 ��  –  &�"��3  "��!"�� #  C20  +.2., �$! �.8��*3  C 5 
 +.2., !�.�1 �  0�.�%  C40  +.2. �#  0�#��*$  !  (#!"��-$2  (���  2) – 0��*#  ("�'8$0�  C5 
 +.2., +8/� #  ($�!�1! �0�  C2  +.2., 6�"�, #  (&!"3���0�  C20  +.2., 2,".� #  6�+���1, -
-$0�  C6  +.2., .$�$13 ,  #�#"�� #  2$. �.$($!"��0�  �  1�&0�5  +�1�+ , '"�  0�+���"  �  ��.8 -
9�% ($!"��"$  (�'+$���0�  (� ��+# . ���$ "�+��$  (� �3"�$  !�!"#+.,$"  �#  ="�2  ="#($ 90-
100% + �!��+��2  7# !'$"  !��&7��  7.# �+  (��  +3!�"$  "�#+,��0�  ,�&!#  (1�  120 !2 .). ��� -
1& "�+��!"8  – 23 * /0#, "�01#  #  �#  )���+�2  ��#  �3.#  6 * /0#. �  �#9$2  !.&'#$  ($�+3% 
="#( �#7+�"�,  ����  1.�.!,  8-10 .$" , # !  2002 (�  2006 00. – +"���%  ="#(. �2$�  !��&7��  
7.# �+  �  0#.�)�.8��%  �#!"�"$.8��!"� , 5#�# "$���%  1.,  (�.&(&!"3���% , 71$!8 &6$ �$  
�#�./1#$"!, . 

��1  +.�,��$2  .$!�35  �#!#61$��%  2$�,$"!,  2� �� .�2#"  (��.$0#/-�5  "$���"� -
��% , &2$�89#$"!,  ! ���!"8  +$"�#, ��"$�!�+��!"8  "&��&.$�"��0�  ��2$�# , &+$.�'�+#$"!,  
+.#6��!"8  +�71&5# �  (�'+3 , 2$�,$"!,  �#1�#*����3%  �#.#�! . ��0.#!��  0�(�"$7$  �#�.�  
&+$.�'$��$  #.8�$1�  !�!$1��5  !  (&!"3��$%  "$���"���$%  + �$7&.8"#"$ 1$,"$.8��!"�  '$ -
.�+$ #  2�6$"  !�71#"8  .�2#"�'$! �$  (�$1(�!3. �  1.,  ���#7�+#��,  (&!"3�� . 

 �#  ($���1  )&� *������+#��,  .$!��0�  2#!!�+#  �#7��*#  "$2($�#"&�  (��7$2��0�  
!.�,  ��  �  «) », # "# 6$  «#» !�!"#+�.#  ( -7 �  7,5 � 
) # �#  &'#!" #5  �"1#.$��35  �"  ��  – 
!��"+$"!"+$���  (-8, -7,-7 � 0). �$2($�#"&�#  +$�5�$0�  !.�,  (�'+3  �#  ��  �3.#  �#  1 � 
 +3-
9$ (��7$2��% , "�01#  #  �#  �!"#.8�35  &'#!" #5  ��#  � #7#.#!8  ��6$  �#  1-2 � 
. �#2$"��  
(�!"$($���$  +3�#+��+#��$  "$2($�#"&�3  !  0.&����% , �!��$���  &'#!" #5  «#», «� », «+», 
«0» C 1�  28 � 
, # �#  ��  C 1�  24 � 
. �#  &'#!" $  «� » �#7��*#  !�!"#+�.#  (-5 � 
). �   ���$ -
���"#$2�2  0���7��"$  ="# �#7��*#  !��"+$"!"+$���  �#  ��  (-1 � 
), «) », «#», «+», «0» C 3 
� 
, # �#  &'#!" $  «� »(-5,5 � 
). 

�#  ��   �.�'$!"+�  CL-����+  2$�89$  + !.�$  0-10 !2 . + 1+# �#7# (�  !�#+�$��/  !  
��6��2�  0���7��"#2�  0,2-0,4 20/= +., #  �.�'$!"+�  ����+  SO4´ &+$.�'�+#$"!,  �"  3,8-5,9 
20/= +. + ��6��5  0���7��"#5  �  !��"+$"!"+$���  (�  +!$2 (.�-#1 #2   ��2$  «� », 01$  �.� -
'$!"+�  SO4KLLLLL

L
- + +$�5��5  0���7��"#5  26 (��"�+  19,9 20/= +. ��.�'$!"+�  CL-����+  "# 6$  !  

0.&����%  &+$.�'�+#$"!,  �#  +!$5 &'#!" #5 ,  ��2$  &'#!" #  «� » – 25,2 �  14,2 20/= +. + 0� -
��7��"$  30-40 !2 . ���"+$"!"+$���  &+$.�'�+#$"!,  �  !&5�% �!"#"�  (! .� ). �  !�.8���72$ -
�$��35  .#�19#)"#5  (���!5�1�"  "�#�!)��2#*�,   �2(��$�"�+  (����1��%  !�$13  !  �# -
�&9$��$2  $!"$!"+$��35  !+,7$%. �.,  !��./1$��,  (���*�(#  (����1�� -#�"��(�0$���%  
!�+2$!"�2�!"�  �$��5�1�2�  +3,!��"8  �#! �.8 �  ="�  !+,7�  �#�&9$�3  (�#9����+#  � .� ., 
1988). 

10-.$"��$  (�!#1 �  !# !#&.#  + ��� #!(��  +31$�6�+#.�  !&.8)#"��$  7#!�.$��$  �  + 
�$7&.8"#"$, + +$�5�$2  3-5 2$"��+�2  !.�$  (�'+�0�&�"#  ���#7�+#.!,  &'#!"�  !  )�#02$� -
"�2  0#.�)�"��%  (&!"3��  !  +3!� �%   ��*$�"�#*�$%  !�.$%  + !.�$  0-40 !2 ., 0-1%. �#  ��  
�  �.�6#%9�5  &'#!" #5  «) » �  «#» $!"$!"+$��#,  +.#6��!"8  !  0.&����%  �#+��2$���  !�� -
6#$"!,  �"  07,4 1�  0,3%, '"�  0�+���"  ��  &.&'9$���  +�1�� -+�71&9��0�  �$6�2#  �  "�#�! -
(��#*�� . �#  ��.$$  �"1#.$��35  �"  ��  &'#!" #5  «+» �  «0» (��*$�"  $!"$!"+$���%  +.#6�� -
!"�  &+$.�'�+#$"!,  !��"+$"!"+$���  + 5 �  7 �#7. �#  &'#!" $  «� » "�.8 �  + 3 �  2 �#7# (�  
!�#+�$��/  !  +$�5��2  0���7��"�2 . ���*$�"  0�0��+.#0�  �#  ��  «) » �  «#» �$7 �$7 �5   � -
.$�#��%  (1,1 1�  1,3), # �#  &'#!" #5  «+» �  «0» ��  +#�8��&$"  + ��6��5  0���7��"#5  �"  2,8 
1�  9%. ���  &(.�"�$���  (�'+3  (&'#!"�  «� ») �"  6,5 1�  11% + +$�5��5  0���7��"#5 . >"�  
!��"+$"!"+&$"  .�"$�#"&��32  1#��32  (�#�&��+  � .� ., 1988) �  �# �(.$���  �#  (#!"��- -
�35  &'#!" #5  �$(��1& "�+��%  +.#0�  + �$1�!"&(��%  )��2$ . 

��!.$  !+$1$��,  ��  2009-2011 00. "$2($�#"&�3  1�+�.8��  �3!"��  +3�#+��+#/"!, , 
��   �.�'$!"+�  CL �  SO4´ ����+  &+$.�'$��  + ��6��5  0���7��"#5 . ���$�#.�7#*�,  0�&� -
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"�+35  +�1 !�.8�#,  – 1�  240/.  CL �  SO4KLLLLL
L
 ����+ . ��  1#��32  (�.�+,��� �+�%  	 .� ., 1994) 

�1��%  �7  �#���.$$  &!"�%'�+35  1�$+$!�35  (���1  + (�.&(&!"3�$  ��� #!(�,  ,+.,$"!,  
+,7 (��7$2�!"3% . �#  1.�"$.8�3%  !��  .$!�2$.���#*��  +�1�3% �$6�2  �7  ($���1�'$! �  
(��23+��0�  !"#��+�"!,  1$!& "�+�� -+3(�"�32 . ����!5�1�"  «!���! » !�.$%  + ��6��$  
0���7��"3 . 

�
���
  
�#7.�'�,  + ��0#��7#*��  ��  !�!"$2  �#  &��+�$  +$1&-�5  )# "���+  �$7�#'�"$.8�3 , 

��  ���  1�!"#"�'�3  1.,  �5  1�))$�$�*�#*��  (�#7.�'�$  + !"�& "&�$  (#�#0$�$"�'$! �5  
�,1�+  – ��  �#!!�.$��$ , +3!�"#  1�2��#" . �  ����  "�#�!)��2#*��  (���!5�1,"  + ��.8 -
9$% !"$($��  (�1  #�"��(�0$��32�  !�!"$2#2�  (+ �#9$2  !.&'#$  �� ), '"�  (��+�1�"    
"�#�!)��2#*��  0�1�� .�2#"�'$! �5  &!.�+�%  �  ($�$�#!(�$1$.$��/  >���  (�  +!$% 7��$  
#=�#*��  �  «!���!& » !�.$%  + ��6��$  0���7��"3 . ��.$�#��$  "$2($�#"&�  �  (� #7#"$.$% 
!�.$+�0�  !�!"#+#  ��.89$  + &1#.$���  �"  «�!�  (#�#0$�$7#». 

���  (�$1!"#+.,/"  !���%  $1��&/  "$!��  +7#�2�1$%!"+&/-&/  1��#2�'$! &/  �  
0�1�#+.�'$! &/  !�!"$2& , !"�$2,-&/!,    !+�$2& ($�+��#'#.8��2&  !�!"�,��/ . ��2 -
(.$ !��!"8  �� - $1���* ,  ��"�#!"��!"8  2$"$�&!.�+�% , # "# 6$  ��"$0�#*�,  �.�  1$7��"$ -
0�#*�,  �(�$1$.,/"  �#7���#(�#+.$��3%  5#�# "$�  =�$�0$"�'$! �5  (�"� �+  ��$!($'�+#,  
= �.�0�'$! �  �#�2$�$$  �(#!��$  7$2.$(�.87�+#��$ . �$!�#0�#���$  �!+�$��$  2#.�(�� -
1& "�+�35  "$���"���%  (�7+�.,$"  +$��&"8  �5  (��1&*��&/-$$  !�!"�,��$ , �(�$1$.,,  �$ -
��.89&/   #(�"#.�$2 �!"8  �  = �.�0�'$! &/  '�!"�"&  2$��(��,"�% . 
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���+�1�"!,  #�#.�7  !�+�$2$���0�  2$.���#"�+��0�  !�!"�,��,  (�'+$��35  �$!&�!�+  �#0$-

!"#�# , �#&'�� -(�� .#1�3$  �!��+3  �  ����+#*����3$  "$5��.�0��  (�  �5  &.&'9$��/ . 
��������  ��	�
 : !"�#"$0�, ,  �2(.$ !�3$  2$.���#*�� , ����+#*����3$  �  #.8"$��#"�+�3$  

"$5��.�0�� . 
�#  �7+$!"��  �#0$!"#�  ,+.,$"!,  �1��2  �7  !#235   �&(�35  �$0����+  ���9#$2�0�  

(2$.���#"�+��0� ) 7$2.$1$.�,  + ��!!�� , 01$ !$.8! �$  5�7,%!"+�  )&� *�����&$"  + �'$�8  
!.�6�35  �  �#7�� #'$!"+$��35  (����1�� - .�2#"�'$! �5  �  !�*�#.8�� -= ���2�'$! �5  
&!.�+�,5 . �#  1�./  �#9$% �$!(&�.� �  (��5�1�"!,  10% ���9#$235  7$2$.8 ��!!�%! �%  
;$1$�#*��  �  20% �#  �$+$���2  �#+ #7$. �.�-#18  ���9#$235  !$.8! �5�7,%!"+$��35  
&0�1�% + �$!(&�.� $  !�!"#+.,$"  384,4 "3! . 0#, + "�2  '�!.$  (#9�,  – 277,8 "3! . 0#, 2��0� -
.$"��$  �#!#61$��,  – 44 "3! . 0#, !$�� �!3  – 29,6 "3! . 0#, (#!"��-#  – 32,4 "3! . 0# �#   � -
"��35  (���7+�1�"!,  70% (��1& *��  �#!"$��$+�1!"+# . 

�$.���#"�+�3%  )��1  �$!(&�.� �  ��:$1��$�  + 50 2$65�7,%!"+$��35  ���9#$235  
!�!"$2 . ��#'�"$.8�#,  '#!"8  ���9#$235  !�!"$2  �$!(&�.� �  �#0$!"#�  (�!"��$�#  + 1�+� -
$��3%  ($���1 , # !+39$  80% !�!"$2  �$  ,+.,/"!,  ��6$�$��32� , ��.89��!"+�   #�#.�+  
(��.�6$��  + 7$2.,��2  �&!.$  �  (�1+$�0#/"!,  !�.8��2&  7#�.$��/  �  7#�#!"#��/ , "�.8 �  
3% ���!�"$.8��%  !$"�  �2$$"  (��"�+�)�.8"�#*����&/  �1$61&, +!$0� 20% ���9#$235  
7$2$.8 �2$/"  1�$�#6�&/  !$"8. �!�#-$���!"8  ���!�"$.8�35   #�#.�+  �$0&.��&/-�2�  
0�1��"$5��'$! �2�  !���&6$��,2�  + 3 �#7# ��6$  ���2#"�+��0�  &��+�, . 

�$.���#"�+��$  &.&'9$��$  �  �#*���#.8��$  �!(�.87�+#��$  7$2$.8�35  �$!&�!�+  +�  
+!$ +�$2$�#  !'�"#.�!8  71$!8 �#���.$$  (�����"$"�32�  + 1$,"$.8��!"�  !$.8! �5�7,%!" -
+$��35  "�+#��(���7+�1�"$.$% . �.$1&$"  �"2$"�"8 , '"�  �3�$  +!.$1!"+�$  !"#�$��,  �  ��7 -
 �5  "$2(�+  ($�$&!"��%!"+# , �#  ���9#$235  7$2.,5  �$!(&�.� �  !.�6�.#!8   �#%�$  �$ -
&1�+.$"+���"$.8�#,  2$.���#"�+�#,  ��!"#��+ # . �#�./1#$"!,  "$�1$�*�,  (�+39$��,  
&��+�,  0�&�"�+35  +�1 �  (���!5�1�"  +"���'��$  7#!�.$��$  �  7#��.#'�+#��$  7�#'�"$.8 -
�35  7$2$.8�35  2#!!�+�+ . �  !�6#.$��/ , $6$0�1��  (�  (��'��$  ��7 �%  (��(&! ��%  !(� -
!����!"�  ���9#$235  !$"$% �$  (�.�+#/"!,  � �.�  85 "3! . 0# �.�  22% ���9#$235  !$.8 -
! �5�7,%!"+$��35  &0�1�%. �  +$0$"#*����3%  ($���1  �-&-#$"!,  1$)�*�"  (�.�+��%  +� -
13, #  �#" �!"8  (�.�+�+  �$  (�$+39#$"  50% �"  ���23 . �.#+��%  (��'���%  !.�6�+9$0�!,  
(�.�6$��,  ,+.,$"!,  (�$1$.8��  )�7�'$! �%  �7��!  (94%) ��:$ "�+  2$.���#"�+��0�   �2 -
(.$ !# , +3!� #,  !"$($�8  7#�.$���!"�  ���!�"$.8��%  �   �..$ "���� -1�$�#6��%  !$"� . 

�.�6�+9#,!,  + 2$.���#"�+��2   �2(.$ !$  !�"&#*�,  !&-$!"+$���  !��6#$"  =))$ -
"�+��!"8  !$.8! �5�7,%!"+$���0�  (���7+�1!"+#  �$!(&�.� �  �  2�6$"  (��+$!"�    (�.��%  
1$0�#1#*��  7$2$.8 !$.8! �5�7,%!"+$���0�  �#7�#'$��, . �#7&2$$"!, , �$&1�+.$"+���"$.8 -
��$  "$5��'$! �$  !�!"�,��$  ��.89��!"+#  ���!�"$.8�35  !�!"$2 ,  �#%�$  �$1�!"#"�'��$  
)��#�!���+#��$  2$.���#"�+�35  �#��"  �$  (�7+�.,$"  �!(�.87�+#"8  (�"$�*�#.  ���9#$ -
235  7$2$.8 �  !1$�6�+#$"  �#7+�"�$  !$.8! �5�7,%!"+$���0�  (���7+�1!"+# . �.,  (�+39$ -
��,  =))$ "�+��!"�  �!(�.87�+#��,  ���9#$235  7$2$.8 �  (���!"#��+.$��,  "$�1$�*��  
1#.8�$%9$% 1$0�#1#*��  2$.������+#��35  7$2$.8 �$��5�1�2#  �#7�#��" #  �  (���,"�$  
1�.0�!��'�35  (��0�#22�35  0�!&1#�!"+$��35  2$�  (�  +�!!"#��+.$��/  ���9#$235  7$-
2$.8 �$!(&�.� �  +�+.$'$��$2  + 2$.���#*�/   #  �/16$"�35 , "#  �  +�$�/16$"�35  �� -
+$!"�*�% . (� �2*$+  1939). ���2$  "�0� , �#*���#.8��$  �!(�.87�+#��$  7$2$.8�35  �  +�1-
�35  �$!&�!�+  �$!(&�.� �  (�$1�(�$1$.,/"  �$��5�1�2�!"8  2�1$���7#*��  2$.���#"�+ -
��0�  !"���"$.8!"+#  �#  �!��+$  !�+�$2$��35  ����+#*����35  "$5��.�0�% . �3�$  + !+,7�  !  
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�#7�#��" �%  �  (��2$�$��$2  ��#+�"$.8!"+�2  �  �#��1�32  ����#��$2  �$!(&�.� �  !"�# -
"$0��  !�*�#.8�� -= ���2�'$! �0�  �#7+�"�,  �#0$!"#�#  1�  20200. (���.$23  2$.���#*��  
7$2$.8 +�7�#!"#/"  + �#73. >"�2  ��:,!�,$"!,  �#7�#��" #  �  &"+$�61$��$  �$!(&�.� #� -
! �%  *$.$+�% (��0�#223  «�#7+�"�$  2$.���#*��  !$.8! �5�7,%!"+$��35  7$2$.8 + �$! -
(&�.� $  �#0$!"#�  �#  ($���1  1�  2020 0�1#». �.#+��%  *$.8/  �"2$'$���%  (��0�#223  ,+-
.,$"!,  �#*���#.8��$  �!(�.87�+#��$  ���9#$235  !$.8! �5�7,%!"+$��35  &0�1�%, # "# 6$  
&+$.�'$��$  ��:$2�+  (���7+�1!"+#   �� &�$�"�!(�!����%  !$.8! �5�7,%!"+$���%  (�� -
1& *��  �#  �!��+$  �#7�#��" �  �  �$#.�7#*�� ,  �2(.$ !�35  2$�  (�  2$.���#"�+��2&  
&.&'9$��/  7$2$.8, !  &'$"�2  !�+�$2$��35  1�!"�6$��%  �#& �  �  "$5�� � . �!��+�32�  
7#1#'#2�  ���0�#223  �(�$1$.$�3 : +�!!"#��+.$��$  �  (�11$�6#��$  + �#��'$2  !�!"�,���  
!&-$!"+&/-$0�  0�1��2$.���#"�+��0�   �2(.$ !#  �$!(&�.� �  1.,  ��$!($'$��,  !$.8 -
! �5�7,%!"+$��35   &.8"&�  (�.�+��%  +�1�%, + !��"+$"!"+��  !  �#&'�� -���!��+#��32�  
���!�"$.8�32�  ���2#2� ; (�11$�6#��$  (.�1���1�,  (�'+  7$2$.8 !$.8! �5�7,%!"+$���0�  
�#7�#'$��,  �  (�.&'$��$  !"#��.8�35  &��6#$+  �$7 �"��*#"$.8��0�  +�71$%!"+�, �#   �2 -
(��$�"3  #0��.#�19#)"�+ ; !�71#��$  &!.�+�%  1.,  (��+.$'$��,  ��+$!"�*�%  + 2$.���# -
"�+�3%   �2(.$ ! . ���2$  "�0� , +  #'$!"+$  7#1#' ���0�#223  +31+��&"3  "# �$ , +$!82# 
7�#'�23$  (���.$23 ,  # : ��0#��7#*�,  2���"����0#  !�!"�,��,  2$.���#"�+�35  7$2$.8 
�#  �!��+$  (��+$1$��,  �5  #0��5�2�'$! �0�  �  = �.�0�"� !� �.�0�'$! �0�  ��!.$1�+#��, ; 
��$!($'$��$  7#-�"3  7$2$.8 �"  7#"�(.$��,  �  (�1"�(.$��,  (&"$2 !"���"$.8!"+#  �  �$ �� -
!"�& *��  0�1��"$5��'$! �5  �  2$.���#"�+�35  !���&6$��% ; ��$!($'$��$  7#-�"3  !$.8 -
! �5�7,%!"+$��35  &0�1�% �"  =��7��  �  �(&!"3��+#��, ; !�5�#�$��$  �  (�11$�6#��$  #0�� -
.#�19#)"�+  + !�!"$2$  !$.8! �5�7,%!"+$���0�  (���7+�1!"+# ; !�71#��$  = ���2�'$! �  
�.#0�(��,"�35  &!.�+�%  1.,  (��+.$'$��,  ��+$!"�*�%  + 2$.���#"�+��2   �2(.$ !$ , + 
".' . (&"$2 ++�1# + 5�7,%!"+$��3%  �����"  1�(�.��"$.8�35  2$�  0�!&1#�!"+$���%  (�1 -
1$�6 �  2$.���#"�+�35  2$��(��,"�%  �  ��+35  �#7�#��"�  (�#.#2��7�$+  1982). 

�#2$"�2 , '"�  �#7�#��" #  �  (��+$1$��$  "$5��.�0�'$! �5  2$��(��,"�%  �#(�#+.$� -
�� : �#  +�$1�$��$  "$5��.�0�%  !"���"$.8!"+#  �" �3"35   #�#.�+  !  �!(�.87�+#��$2  !� -
+�$2$��35  (��"�+�)�.8"�#*����35  2#"$��#.�+  !��6#/-�5  (�"$��  +�13  �#  )�.8"�# -
*�/  (�# "�'$! �  1�  �&., , �!(�.87�+#��$  ��+35  !"���"$.8�35  2#"$��#.�+ ; !�+$�9$� -
!"+�+#��$  !(�!���+  �  "$5��.�0�%  ���9$��,  !  +�$1�$��$2  + (�# "� &  !�+�$2$��35  
(��0�$!!�+�35  2$"�1�+  ���9$��, ,  #  +�&"��(�'+$���$ ,  #($.8��$ ,  #($.8�� -
!"�&%��$  �  2$. �1�!($���$  1�61$+#��$ ; (�+39$��$  (.�1���1�,  �  �#!!�.$��$  7#!� -
.$��35  (�'+ , ���8�&  !  �(&!"3��+#��$2  �  7#!&5�%; +�$1�$��$  �$!&�!�!�$�$0#/-�5  
"$5��.�0�% , +�1��#!(�$1$.$��, , +�1�&'$"#  �  +�1�(�1#'�  �#  �!��+$  2�1$���7#*��  !&-
-$!"+&/-�5  (������+  �  !���&6$��% , #+"�2#"�7#*��  !�!"$2  &(�#+.$��,  ="�2�  (�� -
*$!!#2� ; ���!��+#��$  (�"�$���!"�  + +�1�35  �$!&�!#5  �   ���$ "���+ &  ���2  ���9$��,  
!  &'$"�2  ���.�0�'$! �5  (�"�$���!"$%  !$.8! �5�7,%!"+$��35   &.8"&� . ��0#��7#*��� -
�3$  �  7# ���1#"$.8�� -(�#+�+3$  2$��(��,"�,  �#(�#+.$�3  �#  !�71#��$  ���2#"�+��  (�# -
+�+�% �#73, (�$1&!2#"��+#/-$%  !"�2&.���+#��$  +�$�/16$"�35  �!"�'�� �+  + !"��� -
"$.8!"+$ �  �$ ��!"�& *��  2$.���#"�+�35  ��:$ "�+ ; �#71$.$��$  �  �#!(�$1$.$��$  !"#"&-
!# !$.8! �5  �#%���35  2&��*�(#.�"$"�+ , # "# 6$  �$!(&�.� #�! �5  ��0#��+  + �#.#6�+# -
���  (��,1 #  + �!(�.87�+#���  +�1�35  �$!&�!�+ , 0�1��!���&6$��%  �  2$.���#"�+�35  7$-
2$.8, + ��$!($'$���  = !(.&#"#*��  0�1��"$5��'$! �5  !���&6$��% ; +�$1�$��$  + (�# "� -
 & ���9#$2�0�  7$2.$1$.�,  (���*�(�+  = �.�0�'$! �0�  ���2���+#��,  1�(&!"�2�0�  +�7-
1$%!"+�, �#  +�1�3$  ��:$ "3 ; �#7�#��" #  �  +�$1�$��$  �#&'��  ���!��+#��35  2$.���# -
"�+�35  "$5��.�0�%  !��6#/-�%  1�))&7�3%  !"�  !  !$.8! �5�7,%!"+$��35  "$���"���% ; 
(��2$�$��$  "$5��.�0�%  &(�#+.$��,  +�1��#!(�$1$.$��$2  �#  2$.���#"�+�35  !�!"$2#5 , 
��$!($'�+#/-�5  2���2#.8�3%  !���!  +�13 ; +�$1�$��$  2$5#��72�+  0�!&1#�!"+$���0�  
 ��"��.,  �  !"�2&.���+#��$  !� �#-$��,  !���!#  7#0�,7�$��35  +$-$!"+  !  ���9#$235  
7$2$.8 �  2$.���#"�+�35  !�!"$2 . 

�$��(��,"�,  ���0�#223  (�$1&!2#"��+#/"  $6$0�1��$  &+$.�'$��$  �  (��2$�$��$  
2��$�#.8�35  �  ��0#��'$! �5  &1���$��%  !  &'$"�2  �/16$"��0�  !&�!�1���+#��,  �5  (�� -
���$"$��,  �  +�$!$��, . �.,  �$1�(&-$��,  �#7�&9$��,  0�1��"$5��'$! �5  !���&6$��%  
(��  +$!$���5  (#+�1 #5 , +.$ &-�5  7# !���%  7#"�(.$��$  7�#'�"$.8�35  (.�-#1$%  !$.8 -
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! �5�7,%!"+$��35  &0�1�% �  �#!$.$��35  (&� "�+ , (�$1&!2#"��+#$"!,  +3(�.�$��$   �2 -
(.$ !#  �#��"  (�  (�$1�"+�#-$��/  '�$7+3'#%�35  !�"&#*�% . ��#'�"$.8��$  +��2#��$  
&1$.$��  + ���0�#22$  (�  ���8�$  !  �(&!"3��+#��$2  �$��35  7$2$.8 �  ��7.,�! �5  (#!" -
��- , "$���"���,   �"��35  + �$!(&�.� $  !�!"#+.,$"  1693 "3! . 0#, �7   �"��35  1$0�#1��� -
+#��35  (=��1���+#��35 , 1$).���+#��35 , 7#!�.$��35 ) 1�!"�0.�  1575 "3! . 0# �.�  90%, 
+ "�2  '�!.$  (�1+�6�35  (�" �3"35 ) ($! �+  – 70 "3! . 0#, 7#!�.$��35  – 364 "3! . 0#. �  &!-
.�+�,5  (�!"�,���  �#!"&-$%  �#0�&7 �  �#  (#!"��-# , 7#!&9.�+�0�   .�2#"#  (�.&(&!"3�� , 
# "# 6$  (�!"�,���0�  �$1�)��#�!���+#��,  �#��"  (�  )�"�2$.���#*��  �  ��+�1�$��/  
(��*$!!#  1$0�#1#*��  (#!"��-  71$!8 (�����$"#$"  �#7�&9�"$.8�3%  5#�# "$� . �6$0�1��  
!�"��  0$ "#��+  !$.8! �5�7,%!"+$��35  &0�1�% (�$+�#-#/"!,  + ($! � . �# �2  ���#7�2 , 
23  �!+,"�.�  �!��+�3$  *$.� , 7#1#'�  �  (�$1&!2�"�$��3$  "$5��.�0�'$! �$  2$��(��,"�,  
+ �$!(&�.� #�! �%  *$.$+�% (��0�#22$  «�#7+�"�$  2$.���#*��  !$.8! �5�7,%!"+$��35  
7$2$.8 + �$!(&�.� $  �#0$!"#�  1�  2020 0�1#» (�#.��$ �+  2010, 2011). 

�$"  !�2�$��,  + "�2 , '"�  (�# "�'$! #,  �$#.�7#*�,  1#���%  ���0�#223  �&1$" 7#+�-
!$"8 �"  $$ )��#�!�+�0� ,  #1��+�0�  �  �#&'��0�  ��$!($'$��, . �!.�  +$��&"8!,    �!"� #2 , 
�#2  �$��5�1�2�  (�1�,"8  !"#"&!  2$.���#"�+��0�  !"���"$.8!"+#  �  =))$ "�+��!"8  ��� -
9#$235  7$2$.8 1�  !�+$"! �0�  &��+�, , (��1+��&"8!,  1#.89$ �#  �!��+$  �#7�#��" �  �  
(�# "�'$! �0�  (��2$�$��,  ����+#*����35  "$5��.�0�% . �#  �0��2�35  �  �#7�� #'$!" -
+$��35  (�  (����1�32  &!.�+�,2  "$���"���,5  ��!!��  (���.$2#"�'��  �#.#6�+#��$  2$-
.���#"�+��0�  !"���"$.8!"+#  �  = !(.&#"#*��  2$.���#"�+�35  !�!"$2  �$7 0�!&1#�!"+$� -
��%  (�11$�6 � . �.$1�+#.�  �3  +�!!"#��+�"8  ����!"$�!"+�  2$.���#*��  �  +�1�5�7,%!" -
+$���0�  !"���"$.8!"+#  ��!!�%! �%  ;$1$�#*��  �  $0� �$0���#.8�35  !"�& "&�  �.�  (�1 -
�,"8  !"#"&!  !&-$!"+&/-�5  &(�#+.$�'$! �5  ��0#��7#*�% . �   ��"�'$! �2  !�!"�,���  �# -
5�1�"!,   #1��+�$  ��$!($'$��$  2$.���#"�+�35  ��:$ "�+  �  !�!"$2 . ��  2$�$ &5�1# !"# -
�35  �  �(3"�35  2$.���#"���+  �-&-#$"!,  �$1�!"#"�  �5  1�!"�%��%  !2$�3 . ��#'�"$.8 -
�3$  (���.$23  (�  �#&'��2&  ��$!($'$��/  2$.���#"�+��0�  &.&'9$��,  ���9#$235  7$-
2$.8, (�+39$��,  =))$ "�+��!"�  2$.���#"�+��0�  !"���"$.8!"+#  +�7�� #$"  ($�$1  �#&' -
�� -�!!.$1�+#"$.8! �2�  &'�$61$��,2� . �  (.#�$  �#&'�� -"$5��.�0�'$! �0�  ��$!($'$��,  
2$.���#*��  *$.$�#(�#+.$��#,  �   �2(.$ !�#,  �#��"#  (��+�1�"!,  &'$�32�  �#0$!"#�# . 

�  *$.,5  �#*���#.8��0�  �!(�.87�+#��,  7$2$.8 �  (�#+�.8��0�  (��2$�$��,  #0�� -
"$5��'$! �5 , )�"�2$.���#"�+�35  �  +�1�35  2$.���#*�% , # "# 6$  �5  1�))$�$�*�#*��  + 
7#+�!�2�!"�  �"  (����1�35  &!.�+�%  �  !�!"�,��,  (.�1���1�,  (�'+  #+"��! �2   �..$ "� -
+�2  &'$�35  (�16�$+ , �#.#2��7�$+ , ���7�$+ , �#!#��+  1998), +($�+3$ !�!"#+.$�#   #�"#  
(�'+$��� -#0��= �.�0�'$! �0�  �#%�����+#��,  "$���"���%  �$!(&�.� �  �#0$!"#�  + 2#! -
9"#�$  1:200000. �#  ="�%  #�"$  + �".�'�$  �"  (�$6��5  �#%�����+#��%  (��2$�,/"!,  �� -
+3$ (���*�(3  �  (�15�13 , �"�#6#/-�$  !�+�$2$���$  = �.�0�'$! �$  !�!"�,��$  (�'+$� -
�� -�#!"�"$.8��0�  (� ��+# , (�1+$�6$���!"8  �5  =��7�� , 7#!�.$��/ , 1$0�#1#*��  �  �(&! -
"3��+#��/ . �"!/1#  +�7�� #$"  �$��5�1�2�!"8  (��2$�$��,  (����1��5�#��35 , �$!&� -
!�!�$�$0#/-�5  �  (�'+�7#-�"�35  2$��(��,"�% . �#$"!,  5#�# "$��!"� #  0$�2��)�.�0� -
'$! �5  (��+��*�% , �#%���+  �  (�1�#%���+ , # "# 6$  �#(�#+.$��,  �5  �!(�.87�+#��, . �  
*$.,5  �#7�#��" �  7$2$.8��0�   #1#!"�# , # "# 6$  �#&'�� -���!��+#���0�  (.#����+#��,  
&��6#%��!"�  !$.8! �5�7,%!"+$��35   &.8"&�  �  7$2$.8��0�  �#.�0���.�6$��,  + 7#+�!� -
2�!"�  �"   #'$!"+#  (�'+3 . ��..$ "�+�2  &'$�35  (�1  �& �+�1!"+�2  � .� . �#.#2��7�$+#  
(2008) +($�+3$ + 2#!9"#�$  1:200000 !�!"#+.$�#   #�"#  ����"$"#  (�'+  �$!(&�.� �  �#0$-
!"#� . �#  �!��+$  �#7�#��"#��35  9 #.  100-�#.8��%  �*$� �  (�'+3  1.,  ��72$���!"� , 
(�$10����%  �  0����%  '#!"�  �$!(&�.� �  �#   #�"$  +31$.$�3  10  .#!!�+  ����"$"# .  

��#'�"$.8��$  2$!"�  + +39$ & #7#��35  *� .#5  �#��"  7#��2#/"  2$��(��,"�,  (�  
(�+39$��/  (��1& "�+��!"� , 2$.���#"�+��2&  &.&'9$��/  �  �#*���#.8��2&  �!(�.87� -
+#��/  7$2$.8. 

�  �5  '�!.&  �"��!,"!, : 
 - �("�2#.8�#,  !"�& "&�#  (�!$+�35  (.�-#1$%  (�  (����1�32  7��#2  �  (�17��#2  

�$!(&�.� �  !  &'$"�2  (�'+$��35  �   .�2#"�'$! �5  &!.�+�% ; 
 - �#*���#.8�3$  "�(3  �  +�13  !$+������"�+  1.,  �#7.�'�35  (�  !($*�#.�7#*��  5� -

7,%!"+ �  (�'+$��� - .�2#"�'$! �5  &!.�+�% ; 
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 - !�!"$2#  ���#��" �  (�'+3  (�1  !$.8! �5�7,%!"+$��3$   &.8"&�3  (�  (����1�32  
7��#2  �  (�17��#2 ,  �"��#,  1�))$�$�*���+#�#  !  &'$"�2  (�1+$�6$���!"�  +�1��%  �  +$"-
��+�%  =��7�� , !"$($��  7#!�.$���!"� , 2$5#��'$! �0�  !�!"#+#  (�'+  �  7#!��$���!"�  (� -
.$%; 

 - !�!"$2#  ���9$��,  +!$5 !$.8! �5�7,%!"+$��35   &.8"&�  (!�� � , !(�!��3 , ���23  
�   �.�'$!"+�  (�.�+�+ ) + ./'#,  +�&"��(�'+$���$ ,  #($.8��$ ,  #($.8�� -!"�&%��$  �  #=-
��7�.8��$ , (�7+�.,/-�5  + 2-3 �#7# (�+3!�"8  &��6#%��!"8  7$���+35   &.8"&�  �  +��� -
0�#1#, (�$1�"+�#"�"8  +"���'��$  7#!�.$��$  7$2$.8 �  &5&19$��$  = �.�0�'$! �%  ��!"# -
��+ �  + �$!(&�.� $ ; 

 - (��$23  (�+39$��,  (.�1���1�,  (�'+  �  1�!"�6$��,  (.#���&$235  &��6#$+  7$�-
��+35  �   ��2�+35   &.8"&� , + ".' . �#7�#��"#�3  �("�2#.8�3$  1�73  ��0#��'$! �5  �  2� -
�$�#.8�35  &1���$��% , !�� �  �  !(�!��3  �5  +�$!$��,  (�  (�.,2  !$+������"�+ , # "# 6$  
(�1���#�3  �#���.$$  (��1& "�+�3$  !�1$�#.8�3$   &.8"&�3 ,  �"��3$  2�0&" �3"8  �! -
(�.87�+#�3  +  #'$!"+$  7$.$��0�  &1���$��, . �#7�#��"#�3  (���*�(�#.8��  ��+3$  !(�!� -
�3  �$0&.���+#��,  +�1�� -!�.$+�0�  �  +�1�� -+�71&9��0�  �$6�2�+  "�&1��2$.�����&$235  
7#!�.$��35  (�'+ . �($�+3$  + 2���+�%  (�# "� $  �#7�#��"#��  ��+�$  �#(�#+.$��$  2$.�� -
�#*��  (�'+  �  (�+39$��,  ���(��1& "�+��!"�  = �!�!"$2 , (�1+$�6$��35  �(&!"3��+# -
��/  (��7.,�! �$  (#!"��-# , �$��3$  7$2.� ), �$7 ���9$��, , (&"$2  ��1$�!#*��  (#���� -
�#7��%  +.#0�  (���7�$+ , �#.#2��7�$+  2008). ��.89�%  �#&'�� -(�� .#1��%  ��"$�$!  1.,  
�$!(&�.� �  �  1�&0�5  �1$�"�'�35  �$0����+  (�$1!"#+.,/"  �#7�#��"#��3$  �#2�  �#&'�� -
"$5��'$! �$  ����+#*����3$  (��0�#223 : «�#�5#� » (�  +�!!"#��+.$��/  1$0�#1���+#� -
�35  7$2$.8 ��7.,�! �5  (#!"��- , # "# 6$  «;�"�2$.���#*�, », «���0� », «�$�2# -
 &.8"&�# » �  1� . �  *$.,5  !�5�#�$��,  �  +�!(���7+�1!"+#  (.�1���1�,  (�'+ , �#*���#.8�� -
0�  �!(�.87�+#��,  7$2$.8 �  2$.���#"�+��0�  )��1#  �#0$!"#�# , (�+39$��,   �� &�$�"� -
!(�!����!"�  !$.8! �5�7,%!"+$���0�  (���7+�1!"+#  !'�"#$2  *$.$!����#7�32 : 

 - 7# ���1#"$.8��  (�+3!�"8  �"+$"!"+$���!"8  7$2.$(�.87�+#"$.$% +!$5 )��2  !�� -
!"+$���!"� , 2���!"$�!"+  �  +$1�2!"+  7# �!(�.87�+#��$  7$2$.8, !�5�#�$��$  2$.���#"�+ -
�35  )��1�+ ; 

 - + !+,7�  !�  !.�6�+9$%!,  = �.�0�'$! �%  !�"&#*�$%  �72$��"8  ��-&/   ��*$(*�/  
2$.���#"�+��0�  !"���"$.8!"+#  + �$!(&�.� $ , ".$. (�$�2&-$!"+$���  (��2$�,"8  #.8"$� -
�#"�+�3$ , ".$. ��.$$  .$0 �$  �  (�+$�5��!"�3$  2$.���#*��  1.,  &.&'9$��,  (#5�"�!(� -
!���35  7$2$.8 �  (#!"��- ; 

 - 1.,  !�5�#�$��,  �  �#�#-�+#��,  2$.���#"�+��0�  )��1#  ���9#$235  7$2$.8 �  �# -
*���#.8��0�  �!(�.87�+#��,  (�.�+��%  +�13 , !�71#"8 �$!(&�.� #�! �%  !($*�#.8�3%  
)��1  �7  �/16$"�35  !�$1!"+  �  ��+$!"�*�%  1.,   �2(.$ !�35  2$.���#*�%  �  �5�#�3  7$-
2$.8. 

��	���  �	�������
  
1. � �2*$+  � .� . ��  �"�0#5  �  ($�!($ "�+#5  �7&'$��,  (�'+  �#0$!"#�#  //��&13  �#0$-

!"#�! �0�  !$.8! �5�7,%!"+$���0�  ��!"�"&"# . 1939. �#5#' #.# . �3( . I. � . 48-59. 
2. �16�$+  �! .� ., �16�$+  � .� ., �#.#2��7�$+  � .� ., ���7�$+  >.� -� . �  1� . ��'+$��3$  

�$!&�!3  �#0$!"#�# , �5  �5�#�#  �  �#*���#.8��$  �!(�.87�+#��$ . �#5#' #.# . 1998. 328 
! . 

3. �#.#2��7�$+  � .� . >))$ "�+��$  �!(�.87�+#��$  (�$10���35  7$2$.8. �#0 .  � . �71. 
1982. �#5#' #.# . 96 ! . 

4. �#.#2��7�$+  � .� ., ���7�$+  >.� -� ., �16�$+  � .� ., �&)#�#16$+  � .� . ��'+3  �#0$-
!"#�# . > �.�0�'$! �$  #!($ "3  �5  �#*���#.8��0�  �!(�.87�+#��, . �#0 .  � . �71. �# -
5#' #.# . 2008. 336 ! . 

5. �#.��$ �+  � .� . ���1�3$  7$2.�  2��# , �5  1��#2� #  + &!.�+�,5  !�+�$2$���0�   .�2# -
"�'$! �0�  (�"$(.$��,  //���1�3$  = �!�!"$23 ». 2011. ". 17. 4  1. � .1-14. 

6. �#.��$ �+  � .� . ��'+3  �#0$!"#�# . 2010. � . �#& # . � . 280. 
7. �$��25#��+  � .� . �  +.�,���  = !(�7�*�%  ! .���+  �#  �#72$-$��$  (�'+  + 0����2  �# -

0$!"#�$ //��'+�+$1$��$ . 1973. 4  2. � .3-10. 
8. ���7�$+  >.� -� ., �#.#2��7�$+  � .� ., A�5�#0�2�+  � .� . 	!(�.87�+#��$   ��1$�!#*� -

����%  +.#0�  + 2$.���#*��  (�'+  #��1�35  �$0����+  //�$!"��  ����� . 4  2. 2008. � . 
19-20. 
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��������	�  ������ -��A�����
�  ����  
���	����� 1 � . � ., �����	���  1  .�
������ 2,, 
 . ., ��/���� 1 9 .� . 

1���	�����
��  ���#�� -����	�����	�1�
��  ��������  �	�1�
���  $��)����� , 
2���
��"���
��  ��������  �������#	�
�$  �	������  � !  �� , ��$�#
���  

 
�#  !+$".� - #9"#��+35  ",6$.�!&0.���!"35  (�'+#5  �#+�����0�  �#0$!"#�#  �7&'$��  +.�, -

��$  !�� �+  &��� �  �  !(�!���+  �!(�.87�+#��,  ���2#!!3  ./*$��3  �#  (.�1���1�$  (�'+3  �  &�� -
6#%��!"8  ��!# . 

��������  ��	�
 : !+$".� - #9"#��+3$  (�'+3 , ./*$��# , (.�1���1�$ , ���#��" #  (�'+3 , 
��! , ���9$��$ , &��6#%  

 
��+"���3$  (�!$+3  ��!#  �$�72$���  (��+�1,"    (#1$��/  $0� &��6#%��!"� . >"�  

��&!.�+.$��  �$  !"�.8 �  #0��"$5��'$! �2�  �  #0��5�2�'$! �2�  )# "��#2� , ! �.8 �  
&5&19$��$2  2$.���#"�+��0�  !�!"�,��,  (�'+3 : &2$�89$��$2  ��0#��'$! �0�  +$-$!"+#  
+ �$%, �#.�'�$2  + (�'+$  +�!!"#��+.$��35  !�$1��$��% , + '#!"��!"�  !$��+�1���1# , "� -
!�'��0�  1.,  �#!"$��%  ��!# . ��1  ��!�2  (�'+#  &(.�"�,$"!, , !��6#$"!,  $$ ! +#6��!"8 , 
&5&19#$"!, 0#7���2$�  2$61& (�'+�%  �  #"2�!)$��% . 

�!.#��"8  ="�  �$0#"�+�3$  ,+.$��,  !(�!���#  "# #,   &.8"&�#   #  ./*$��# . �#  1+#-
"��  0�1# +$0$"#*��  ��#  +�!!"#�#+.�+#$"  +�1�� -)�7�'$! �$  !+�%!"+# (�'+3  1�  !�!"�, -
��, , (��!&-$0�  *$.��$ . 

�$.� #  ��.8  ./*$��3  �  + !��6$���  7#!��$���!"�  (�!$+�+   &.8"&�  !$+������"# . 
��  1#��32  �$.�' �  � .� . �  A&2# �+#  � .� . (1984), + (�!$+#5  ��!#  (�  (.#!"&  1+&5.$"�$% 
./*$��3  �3.�  7#�$0�!"����+#��  4.4 �#!"$��,  (��!,��  �#  1 22, (�  �����"&  (.#!"#  – 
11.2 9" , (�  ��3'��2&  �$7#�,"�2&  (#�&  – 30.5 9" ., # + (�!$+#5  ��!#  (�  ��!&  �#  "�$"�%  
0�1 �5  '�!.�  1�5�1�.�  1�  39.9 �#  12 .��$1.�6$��#,  � .; .�7#��+32  !  !�#+"��#2�  (2008) 
)��2&.#  (�7+�.,$"  �#!!'�"#"8  (�!"&(.$��$  + (�'+&  !�2���"�'$! �0�  #7�"# �#  �!��+$  
�!"#+.,$235  �2�  ��0#��'$! �5  �!"#" �+ . ��="�2&  �#7�#��" #  (��$2�+  &+$.�'$��,  7#-
(#5�+#$2�% + (�'+&  '#!"�  )�"�2#!!3  ./*$��3  2�6$"  !"#"8  =))$ "�+�32  !�$1!"+�2  
&+$.�'$��,  )� !��&$2�0�  $/  �7  #"2�!)$�3  #7�"#, (�+39$��,  (.�1���1�,  (�'+3  �  
&��6#%��!"�  (�!.$1&/-�5   &.8"&�  !$+������"# . 

&���)���.  �  $����.  
�  2005–200700. �#2�  �7&'#.�!8  +.�,��$  !�� �+  &��� �  �  !(�!���+  �!(�.87�+#��,  

���2#!!3  ./*$��3  �#7�35  +�7�#!"�+  �#  (.�1���1�$  (�'+3  �  &��6#%��!"8  ��!#  (�  
!5$2$, (��+$1$���%  + "#�.�*$  1. 

�#�.�*#  1. 
�5$2#  1+&5)# "����0�  �(3"#  (�  !�� #2  &��� �  �  !(�!��#2  �!(�.87�+#��,   

)�"�2#!!3  ./*$��3  
4  ( /(  ���  &��� � , +�7�#!"  �  & �!  ./*$��3  �(�!��  �!(�.87�+#��,  )�"� -

2#!!3 , �#  
1 !$��  
2 

2 1$ #1# !$�",��, , "��  0�1# �!(�.87�+#��, , "�$"�%  & �!  
!�1$�#"  

3 !$��  
4 

2 1$ #1# 2#,, , '$"+$�"3%  0�1 �!(�.87�+#��, , ($�+3% & �!  
!�1$�#"  

 
��.$+3$  �(3"3  (��+�1�.�!8  + ���  «�&"8  �$���# » ��7.,�! �0�  �#%��# . �.� -

-#18  1$.,� �  10022, (�+"����!"8  4-5  �#"�#, . 
��'+#  �(3"��0�  &'#!" #  .&0�+� - #9"#��+#, , ",6$.�!&0.���!"#, . �  (#5�"��2  !.�$  

!�1$�6�" : 0&2&!# – 2.7%, ��-$0�  #7�"# – 0.21-0.3%, 0�1��.�7&$2�0�  #7�"# – 2.6-4.0 20, 
(�1+�6��0�  )�!)��#  – 1.8-2.2 20 �  ��2$���0�   #.�,  – 38-43 20 �#  100 0 (�'+3 . �$# *�,  
(�'+$���0�  �#!"+��#  !.#��-$.�'�#,  – ��  – 7.3. ���"  ��!#  ��2#� . 
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�2%�*���.  
���*$!!3 , (���!5�1,-�$  + (�'+$  + �$7&.8"#"$ �#7.�6$��,  ���2#!!3  ./*$��3 , 

5#�# "$��7&/"  1#��3$  (�  1��#2� $  !�1$�6#��,  (�1+�6�35  )��2  (�"#"$.8�35  +$-
-$!"+  + (�'+$ . �!"#��+.$�� , '"�  �$7#+�!�2�  �"  +#��#�"#  �(3"# , !�1$�6#��$  ��"�#"�� -
0�  #7�"# + + !.�$  (�'+$  0-20 !2  �"  (�!$+#  ��!#    &��� $  &2$�89#$"!,  �  + �#'#.$   &-$ -
��,  ���#�&6�+#$"!,  .�98  + +�1$ «!.$1�+ » �  "�.8 �  (�!.$  !��#!3+#��,  +�13  �  &��� �  
&��6#,  ��"�#"3  +��+8  ���#�&6�+#/"!, , �'$+�1�� , + �$7&.8"#"$ &.&'9$��,  &!.�+�%  
#=�#*��  (�'+3  �  �$ �"���0�  �6�+.$��,  (��*$!!�+  ��"��)� #*��  ("#�. . 2). 

�#�.�*#  2. 
���#2� #  ��"�#"��0�  �  #22�#'��0�  #7�"# + !.�$  (�'+3  0-20 !2 , 20/100 0 (�'+3   

(+ !�$1�$2  7# 2005-2007 00.) 
��� �  �"���#  ���#7*�+   

�#��#�"  
1�  (�!$+#  ��!#  �#'#.�   &-$��,  +35�1  + "�&� &  (�!.$  &��� �  ��!#  

1 2.60/1.54 !.$13 /2.00 !.$13 /2.00 3.18/1.20 
2 2.04/1.70 !.$13 /3.06 !.$13 /2.25 3.65/1.90 
3 2.42/1.62 !.$13 /3.40 !.$13 /3.00 3.50/1.30 
4 2.62/1.45 !.$13 /3.87 !.$13 /3.65 3.80/2.24 

���2$'#��$ : + '�!.�"$.$  – ��"�#"�3%  #7�", + 7�#2$�#"$.$  - #22�#'�3%  #7�". 
 
��  1��#2� $  !�1$�6#��,  #22�#'��0�  #7�"# + (�'+$  �#�./1#.#!8  !�+!$2  ��#,  

 #�"��# . ��.�'$!"+�  $0� + !.�$  0-20 !2  5�"8  �  &2$�89#.#!8    &��� $  ��!# , + "$'$��$  
+$0$"#*��  ��!#  ���  1$�6#.�!8  �#  1�+�.8��  +3!� �2  &��+�$ . 

��1$�6#��$  (�1+�6��0�  )�!)��#     ��*&  +$0$"#*�� ,  #  (�#+�.� , &+$.�'�+#.�!8  
+�  +!$5 +#��#�"#5 , '"�  !+,7#��  !  (�!"$($��32  �#7.�6$��$2  ��0#��'$! �0�  +$-$!"+# , 
+�$!$���0�  !  7$.$��% 2#!!�%  ./*$��3  �  (�6��+�32�  �!"#" #2� , # "# 6$  &!�.$��$2  
+�!!"#��+�"$.8�35  (��*$!!�+  + (�'+$  + &!.�+�,5  7#"�(.$��,  ("#�. .3). 

�#�.�*#  3. 
���#2� #  !�1$�6#��,  (�1+�6��0�  )�!)��#  �  ��2$���0�   #.�,  + !.�$  (�'+3  0-20 !2 , 20/100 0 

(�'+3  (+ !�$1�$2  7# 2005-200700.) 
 ��� �  �"���#  ���#7*�+   

�#��#�"  
1�  (�!$+#  ��!#  �#'#.�   &-$��,  +35�1  + "�&� &  (�!.$  &��� �  ��!#  

1 1.70/42 2.42/46 1.85/41 1.50/40 
2 1.87/50 3.84/52 3.21/52 2.20/48 
3 2.15/42 3.50/46 3.05/42 2.50/38 
4 2.32/40 3.91/49 3.40/46 3.00/43 

���2$'#��$ : + '�!.�"$.$  - )�!)�� , + 7�#2$�#"$.$  -  #.�% . 
��.89�5  �72$�$��%  + !�1$�6#���  ��2$���0�   #.�,  �$  �"2$'$�� . �  *$.�2  1�! -

"&(��0�  �#!"$��,   #.�,  + (#5�"��2  !.�$  (�'+3  �3.�  1�!"#"�'��  ("#�. . 4). 
 

�#�.�*#  4. 
�.�,��$  !�� �+  &��� �  �  !(�!���+  �!(�.87�+#��,  ���2#!!3  ./*$��3  (��  �#7.�'�35  !�� #5  

(��+$1$��,  �!��+��%  ���#��" �  (�'+3  �#  &��6#%��!"8  ��!#   (2005-200700.) 
���6#%��!"8 , "/0# 

�#��#�"  
20050. 20060. 20070. !�$1�,,  

����#+ #     ��"�� -
./  

1 4.53 4.65 5.56 4.91 - 
2 5.24 5.26 6.35 5.62 0.71 
3 4.83 5.17 6.24 5.41 0.50 
4 5.47 5.73 6.86 6.02 1.11 

��� , "/0# 0.16 0.24 0.26   
 
	!!.$1�+#��,  (� #7#.� , '"�  .&'9�2  !(�!���2  �!(�.87�+#��,  ./*$��3  +  #'$!"+$  

!�1$�#"#  (�1  ��!  ,+.,$"!,  7#(#9 #  �72$.8'$���%  7$.$��% 2#!!3  1 & �!#  ./*$��3  4 0� -
1# 6�7�� . �  ="�2  +#��#�"$  (�.&'$�  �#���.89�%  &��6#% ��!#  6.02 "/0#, '"�  !��"+$"!" -
+$���  �#  1.11 �  0.4"/0# ��.89$ , '$2  �#   ��"��.$  �  (��  7#(#9 $  7$.$��% 2#!!3  "�$"8$0�  
& �!#  "�$5.$"�$%  ./*$��3  �!$�8/ .  
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�
���
  
1. �  ��!�+35  !$+������"#5  ���9#$235  �#%���+  �#+�����0�  �#0$!"#�#  ./*$��&  

!.$1&$" �#!(#5�+#"8  �$  �!$�8/  (�!.$  &��� �  "�$"8$0� - '$"+$�"�0�  & �!�+ ,  #  ="�  (�� -
�,"�  + �#!"�,-$$  +�$2, , # +$!��% !.$1&/-$0�  0�1# (�!.$  &��� �  ($�+�0�  & �!# . >"�  
(�7+�.,$"  (�.&'#"8  1�(�.��"$.8��  ��.$$  20"/0# 7$.$��% 2#!!3  $$,  �"��&/  2�6��  7#-
(#5#"8 + (�'+&  +  #'$!"+$  7$.$��0�  &1���$��, .  

2 �#(#9 #  20-22"/0# 7$.$��% 2#!!3  !  '$"+$�"�0�  & �!#  '$"3�$5.$"�$%  ./*$��3  
!(�!��!"+&$"  (�+39$��/  &��6#%��!"�  7$��#  ��!#  1�  6.02"/0# (��  &��6#$  �#   ��"��.$  
(�#72$-$��$  (�!.$  "�$5.$"�$%  ./*$��3 , &���#$2�%  �#  !$�� ).  

��	���  �	�������
  
1. �7#��+  � .; ., � &.�+  � .� ., �7#��+  � .� ., ��.�+�'$� �  � .� . � .#1  !�2���"�'$! �0�  

#7�"# ����+35  + (.�1���1�$  (�'+  �$�"�#.8��0�  �$���7$28, . //.��!"�6$��,  �#& �  �  
"$5�� � .- 2008. -4  9.- � . 9-11. 

2. �$.�' �  � .� ., A&2# �+  � .� . �$5��.�0�,  (�.&'$��,  +3!� �5  &��6#$+  ��!# . ��! +# : 
«��.�! »: 1984. -85! . 

3. �#!#��+  � .� . �$+������"3  �  &��6#%. �#5#' #.# : �#0 ��0��71#" , 1981. - 56! . 
 
���  631.41:502.3 (470.67) 

���	�	���	�  �	����
  ��������	  ����
  ���  �?�����  


��/�	�  � .� ., 
������  
 . . 
���
��"���
��  ��������  �������#	�
�$  �	������   

���	�����
���  ���#����  *	����  �� , 
�#!!2#"��+#/"!,  +�(��!3  �#71$.8��0�  �  !�+� &(��0�  1$%!"+�, !�� �+ , (��$2�+  �!��+ -

��%  �  (�$1(�!$+��%  ���#��" �  (�'+3  (�1  ./*$��&  �#  1��#2� &  )�7�'$! �5  (� #7#"$.$% (.� -
1���1�,  (�'+3  �  (��1& "�+��!"8  ./*$��3 . 

��������  ��	�
 : ./*$��# , ���#��" #  (�'+3 , )�7�'$! �$  !+�%!"+# (�'+3 , 7#!��$���!"8 , 
&��6#%��!"8 . 

 
���%��*����*  ")����$.  

 �  "$5��.�0��  +�71$.3+#��,  ./*$��3  + ���9#$235  �#%��#5  �#0$!"#�#  �#���.$$  
&7 �2  7+$��2  ,+.,$"!,  (�.&'$��$  +!5�1�+ , (�! �.8 &  +$�5��%  !.�%  (�'+3  (2-5!2 ),  &1# 
7#1$.3+#/"!,  !$2$�#  ./*$��3 , + &!.�+�,5  7#!&9.�+�0�   .�2#"#  �  (��  '#!"35  /0#  – +�! -
"�'�35  +$"�#5 (�!"�,���  �#5�1�"!,  + �!!&9$���2  !�!"�,��� . ��="�2&  (�!$+  ="�%  &.8 -
"&�3  (��+�1�"!,  + !#23$ �#���$  !�� � , (� #  (�'+#  �$  (�"$�,.#  +.#0& - ��3'��  + �#'#.$  
2#�"# , �$�$1 �  �  + «)$+�#.8! �$  � �# », (��  ($�+�% 6$ +�72�6��!"�  +3$71# (�.$ . 

�1�# �  (��+$1$��$  (�!$+#  + "# �$  �#���$  !�� �  � #73+#$"!,  �$+�72�6�32  (�  
�,1&  (��'�� . ��  - ($�+35 , !�0.#!��  !&-$!"+&/-�2  �$ �2$�1#*�,2 , (�.$  �#1�  �'� -
!"�"8  �"  7�2&/-�5 , �7�235  �  2��0�.$"��5  !���, �+  1�  (�!$+#  ./*$��3 , 1.,  ="�0�  �$ -
��5�1�2�  (��+$!"�  (��1�.8��  - (�($�$'�3$   &.8"�+#*��  7,�� . �  �5  (��+$1$��/ ,  #  
�7+$!"�� , 2�6��  (��!"&(#"8  (��  �#!"&(.$���  )�7�'$! �%  !($.�!"�  (�'+3  + ���#�#"3 -
+#$2�2 !.�$  (6-8!2 ). �# �%  !��  + �#!!2#"��+#$235  &!.�+�,5  �#!"&(#$"  + ($�+�% - +"� -
��%  1$ #1#5 #(�$., . ���2$  "�0� , (�.$  ($�$1  (�!$+�2  �#1�  +3��+��"8  – ="�  �$��5�1� -
2�$  &!.�+�$  1.,   #'$!"+$���0�  (��+$1$��,  (�!$+#  �  (�.�+�+  ./*$��3  + (�!.$1&/-�$  
2-4 0�1# $$ �!(�.87�+#��, , '"�  "# 6$  !+,7#��  !  1�(�.��"$.8�32  &(.�"�$��$2  (�'+3  
5�1�+32�  '#!",2�  "�# "���+  �  (.#����+-� �+ . �$�$'�!.$��3$  ��!"�,"$.8!"+#  �$  (� -
7+�.,/"  (��+$!"�  (�!$+  + �#���$  !�� � , (�.&'�"8  1�&6�3$  +!5�13  �  1���+#"8!,  +3!� -
 �5  &��6#$+  ./*$��3 . ��$1�,,  &��6#%��!"8  !$�#  + !$.8! �5�7,%!"+$��35  (�$1(�� -
,"�,5  �$!(&�.� �  + �#!"�,-$$  +�$2,  !�!"#+.,$"  4 - 5 "/0#, 5�",  (�"$�*�#.8�3$  +�72�6 -
��!"�  + 3-4 �#7# +39$.  

 �  !+,7�  !  +39$�7.�6$��32 , (�$1!"#+.,$"  ��"$�$!  �!!.$1�+#��$  +�72�6��!"�  
&!"�#�$��,  ($�$'�!.$��35  )# "���+ , !1$�6�+#/-�5  (�.&'$��$  1�&6�35  +!5�1�+  �  
+3!� �5  &��6#$+  ./*$��3  + &!.�+�,5  �$!(&�.� � .  
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�)��)�$$�  �  $�������  �������!���4  
 	!!.$1�+#��,  (��+�1�.�!8  + 2008-20100. �#  (�� &"#��35  ((�� �9#��35 ) 7$2.,5  

���  «�$2$�#  2» �# ! �0�  �#%��#  + �#�#/�"�+! �%  7��$  �"0����0�  6�+�"��+�1!"+# . 
��.$+�%  �(3"  + ./'#.  + !$�,  "��  )# "��# : )# "��  �  - !��  �!��+��%  ���#��" �  (�'+3  
(+"��3$  1$ #13 � ",��,  �  1$ #��, ); )# "��  �  - �!$��$$  +3�#+��+#��$  (�'+3 : 2�.�%  
+3�#+��+#"$.$2  �� -6 («&7�$ ! #,  2�.# ») �  �$7 �$$; )# "��  �  – (�$1(�!$+�#,  ���#��" -
 #:  &.8"�+#*�,  �  7#2$�#  &.8"�+#*��  ������+#��$2  ",6$.32�  7&��+32�  �����#2�  
���� -1. �#  +!$5 +#��#�"#5  (��+�1�.#!8  �#��$  - +$c$��$$  ������+#��$  7,�� , �!��+�#,  
���#��" #  (�'+3  7# ./'#.#!8  + (��+$1$���  +!(#9 �  �#  0.&���&  30-32!2 .  

�.�-#18  1$.,� �  30022 (152 5 202), &'$"��%  - 10022 (52 5 202 ), (�+"����!"8  4-5 
 �#"�#, . ��!$+  ./*$��3  (��+�1�.!,  + ($�+�% 1$ #1$ 2#�"#  !$2$�#2�  !��"#  ��7.,�! #,  
!��$0����1�#, . ��7#  )�!)����0�  &1���$��,  �#!!'�"3+#.#!8  �#  (.#���&$23%  &��6#% - 
450 "/0# 7$.$���%  2#!!3  (12,5 "/0# !$�# ), #7�"��$  &1���$��$  �$  +��!�.�!8 , (�! �.8 &  
./*$��#  !(�!����  )� !���+#"8  �$��5�1�2�$   �.�'$!"+�  #7�"# �7  #"2�!)$�3 . �$  +�� -
!�.�!8  �   #.�%��$  &1���$��$  + !+,7�  !  +3!� �2  !�1$�6#��$2  � 2�  + (�'+$ . �$0$"#*� -
���3$  (�.�+3  (��+�1�.�!8  (�!.$   #61�0�  & �!#  (�  (�.�!#2  !  �� �+32  (&! �2  +�13  
(��  ��6�$2  (���0$  +.#6��!"�  (�'+3  70-75% �"  �#�2$�89$%  +.#0�$2 �!"�  (�� ). 

��'+#  �(3"��0�  &'#!" #  .&0�+� – #9"#��+#, , ",6$.�!&0.���!"#,  !.#��7#!�.$��#,  
!�.��'# �+#"#, . ��1$�6#��$  .$0 ��#!"+���235  !�.$%  – 0,255 %. �.�"��!"8  (#5�"��0�  
!.�,  1,34 0/!2 3, 2$"��+�0�  – 1,45 0/!2 3, �#�2$�89#,  +.#0�$2 �!"8  – !��"+$"!"+$���  32,4 
% �  27,2 %, 0&2&!# + (#5�"��2  !.�$  !�1$�6�"!,  2,21 %, 0�1��.�7&$2�0�  #7�"# – 42,3 20, 
P2O5 - 18,6 20; � 2�  – 315 20 �#  1 0 (�'+3 . 


�2%�*���.  �������!���4  
 ��.&'$��3$  �#2�  1#��3$  !+�1$"$.8!"+&/"  �  "�2 , '"�  !��  �!��+��%  ���#��" �  

(�'+3  + (�$1$.#5  - +"��#,  1$ #1# � ",��,  - +"��#,  1$ #1# 1$ #��,  - 7#2$"��0�  +.�,��,  
�#  1��#2� &  )�7�'$! �5  (� #7#"$.$% (.�1���1�,  (�'+3  �$  � #73+#/"  - !�1$�6#��$  
#0�$0#"�+ (�'+3  �("�2#.8�35  �#72$��+  (10-0,2522 ) (�  ����2  !�� #2    �#'#.&  (�$1(� -
!$+��% ���#��" �   �.$�#.�!8  + (�$1$.#5  82,5 – 85,4%, (.�"��!"8  (#5�"��0�  !.�,  - 1,14-
1,160/!2 3, (���!"�!"8  – 56,4 – 56,0 %.  

�1�# �  (��  � ",��8! �%  +!(#9 $  7#!��$���!"8  (�'+3  +!$2�  +�1#2�  !���, �+  
� #7#.#!8  +39$, '$2  (��  1$ #��8! �2  !�� $ , (�'"�  + 9 �#7 ("#�. .1).  

�#�.�*#  1. 
�.�,��$  !�� �+  +!(#9 �  �#  7#!��$���!"8  (�'+3  ($�$1  �#��$+$!$���2  ������+#��$2 , 9" /22, 

2008-201100. 
���  �!��+��%  ���#��" �  (�'+3  

�"��#,  1$ #1# 1$ #��,  
 

��&((3  !���, �+   �"��#,  1$ #1# � ",� -
�,  -  ��"��.8  9" /22  %    ��"��./  

�#���$  ,��+3$   
�7�23$   
��2&/-�$  
���0�.$"��$  
�!$0�   

54 
66 
32 
12 
164 

14 
3 
2 
0 
19 

25,9 
4,5 
0,6 

 
11,6  

���'��#  ��7 �%  7#!��$���!"�  (�'+3  ($�$1  �#��$+$!$���2  ������+#��$2  (��  1$-
 #��8! �%  +!(#9 $  (�  !�#+�$��/  !  ��.$$  �#���2  !�� �2  $$ (��+$1$��,  7# ./'#$"!,  + 
"�2 , '"�  + "$'$��$  7�2�$0�  ($���1#  �$  (���#!"#/"  !$2$�#  �7�235 , 7�2&/-�5  !���, -
 �+ , �$  +�7����+.,/"  +$0$"#*�/  �  2��0�.$"��$  !���, � , 7#(#5#��3$  + (�'+&  �#  0.&�� -
�& 30-32!2 . 

��:,!�,$"!,  1#��3%  )# "  "$2, '"�  +3+$��&"3$  (��  1$ #��8! �%  +!(#9 $  �#  (� -
+$�5��!"8  (�'+3  !$2$�#  !���, �+  �$  &!($+#/"  (��%"�    ="�2& +�$2$��  )�7��.�0�'$ -
! �$  1�7�$+#��$  �  �$  (���#!"#/" , # �#  +#��#�"$  !  � ",��8! �%  +!(#9 �% , & #7#��&/  
!"#1�/  ���  &!($+#/"  (��%"�  �  (�="�2&  7#!��,/"  (�'+&  + 7�#'�"$.8��  ��.89$%  !"$($ -
��  [1]. ���6$��$  7#!��$���!"�  (�'+3 , + 1#.8�$%9$2 �  (�!$+�+ , ,+.,$"!,  �1��%  (��'��  
��.$$  +3!� �%  &��6#%��!"�  ./*$��3  (��  1$ #��8! �2  !�� $  (�1:$2#  7,�� . ���2$  "� -
0� , "�.8 �  (��  ="�2  !�� $  !"#.�  +�72�6�32  7#2$�# (�$1(�!$+��%   &.8"�+#*��  �#  �� -
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����+#��$  !�  +!$2�  +3"$ #/-�2�  �"!/1#  (�!.$1!"+�,2�  – &.&'9$��$2   #'$!"+#  (�1 -
0�"�+ �  (�'+3    (�!$+& , (�+39$��$2  (�.$+�%  +!5�6$!"�  !$2,�  �  1� . 

��  2�$��/  ��.89��!"+#  �!!.$1�+#"$.$%  +!(#5#��#,  �#  7,�8  (�'+#  + "$'$��$  7�2 -
�$0�  ($���1#  1�.6�#  !�5�#��"8  0.3��!"�$  !�!"�,��$  1.,  !��6$��,  1$).,*��  (�'+3  
[2]. �1�# �  1$).,*�,  (�'+3  2�6$"  �3"8  !&-$!"+$���  !��6$�# , $!.�  �&1$" (��+$1$�  
+.#0�7#�,1 �+3%  (�.�+  +!(#5#���%  �  +3��+�$���%  (�'+3 , (�! �.8 &  +�  +.#6��2  !� -
!"�,���  ��#  (�# "�'$! �  �$  (�1+$�0#$"!,  ="�2& (��*$!!&  [1]. �$7&.8"#"3  �#9�5  �!!.$ -
1�+#��%  (�1"+$�1�.�  ($�!($ "�+��!"8  "# �0�  �#(�#+.$��,  �!!.$1�+#��% , �!��$���  (�  
'#!"�  (�$1�"+�#-$��,  &(.�"�$��,  (�'+3  �  &.&'9$��,  1�&0�5  #0��)�7�'$! �5  �  1�&-
0�5 (� #7#"$.$% (.�1���1�,  ("#�. .2). 

�#�.�*#  2. 
�.�,��$  (��$2�+  (�!.$(#5�"��%  �  (�$1(�!$+��%  ���#��" �  �#  !�$1�$+7+$9$��3$  (� #7#"$.�  

)�7�'$! �5  !+�%!"+ (�'+3 , 2008-201000. 
�$7 (�!.$(#5�"��0�  +3�#+-

��+#��,  
�3�#+��+#��$  (�'+3  (�!.$  

+!(#9 �  
 
 

�� #7#"$.�  ������+#��$  
+ &.8"�+#*   

�+#  ������  
+#��,   

������+#��$  
+ &.8"�+#*�,   

�+#  ������  
+#��,   

��.,  &(.�"�$���%  5�1�+32�  '#!",2�  
"�# "���+  (.�-#1�  (�., , % 

 
10,1 

 
3,7 

 
10,1 

 
3,7 

��  !.$1&  �.$!  "�# "��#  
��1$�6#��$  #0�$0#"�+ �#72$�#2�  0,25-
1022  

51,9 59,7 51,1 57,5 

�.�"��!"8 , 0/!2 3 1,33 1,30 1,33 1,31 
����!"�!"8 , % 49,2 50,4 49,2 50,0 

�$61&   �.$!#2�  "�# "��#  
 ��1$�6#��$  #0�$0#"�+ �#72$�#2�  0,25-
1022  

74,2 83,0 76,2 87,0 

�.�"��!"8 , 0/!2 3 1,13 1,13 1,14 1,13 
����!"�!"8 , % 56,9 56,9 56,5 56,9 

�  !�$1�$2  (�  (�./  
 ��1$�6#��$  #0�$0#"�+ �#72$�#2�  0,25-
1022  

68,3 78,5 70,8 85,2 

�.�"��!"8 , 0/!2 3 1,15 1,13 1,16 1,14 
����!"�!"8 , % 56,1 56,9 55,7 56,5 

������+#��,  (�'+3  (��+�1�"!,  ",6$.32�  7&��+32�  �����#2�  + !*$( $  � -21,  � -
"��#,  #0�$0#"��&$"!,  !  "�# "���2  �� -75. 

��1�+#,  '#!"8  "# �0�  9��� �7#5+#"��0�  #0�$0#"# 7# 1+# (��5�1#  "�#2�&$"  .�98  
3,7% (.�-#1�  (�., . �   &.8"�+#*�,  (�'+3  (��+�1�"!,  (#��+32   &.8"�+#"���2  �� -4 + 
#0�$0#"# !  ��� -80. �  (��*$!!$  (��+$1$��,  ������+#��,  �   &.8"�+#*��  +�71$%!"+�/  
1+�6�"$.$%  "�# "���+  (�1+$�0#$"!,  10,1% (.�-#1�  (�., , "�  $!"8 + 2,7 �#7# ��.89$ , 
'$2  (��  (��+$1$���  1+& �#"��0�  ������+#��, . �.�"��!"8  (#5�"��0�  !.�,  (�'+3  (�  
!.$1&  �.$!  "�# "���+  !�!"#+.,$"  1,30-1,33 0/!2 3, 2$61&  �.$!#2�  – 1,13-1,14 0/!2 3, (� -
��!"�!"8  (�'+3  – !��"+$"!"+$���  48,7% �  55,2%. ���2$  "�0� , &2$�89#$"!,   �.�'$!"+�  
)�# *�%  (�'+3  �("�2#.8�35  �#72$��+  - !  79,6% (+ !�$1�$2  (�  (��$2#2  (�$1(�!$+��%  
���#��" �  (�'+3 ) 1�  55,0%. �.$1&$"  $-$  �"2$"�"8 , '"�  �#  +#��#�"#5 , 01$ (�$1(�!$+�#,  
���#��" #  7# ./'#.#!8  "�.8 �  + 1+& �#"��2  ������+#���  (�'+3 , "# �5  #0�$0#"�+ �# -
!'�"3+#.�!8  + !�$1�$2  58,6%, # + !.&'#$ ,  �01#  �1�#  �7  ������+#��%  �3.�  7#2$�$��  
 &.8"�+#*�$%  – 51,5%, + 2$6 �.$!��2  (��!"�#�!"+$  – !��"+$"!"+$���  85,0 1�  74,3%.  

�2$�89$��/   �.�'$!"+#  #0�$0#"�+ �("�2#.8�35  �#72$��+  (��  (�$1(�!$+��%  
 &.8"�+#*��  !(�!��!"+�+#.�  1+# )# "��# : +� -($�+35 , ��.$$  0.&�� �$  &(.�"�$��$  (�' -
+3 (�1   �.$!#2�  "�# "��#  ��� -80 (1�  1,35 0/!2 3) (�  !�#+�$��/  !  0&!$��*#2�  �� -75 (1�  
1,28 0/!2 3); +� -+"��35 , ��.89$$  �#7�&9$��$  (�'+$��35  #0�$0#"�+ �  ���#7�+#��$   �2 �+  
!3��%  (�'+3  .#(#2�   &.8"�+#"��#  (�  !�#+�$��/  !  7&�8,2�  �����3 . �$�$'�!.$��3$  
)# "��3  ! #7#.�!8  �  �#   #'$!"+$  (�$1(�!$+��%  ���#��" �  (�'+3 . ��$1��%  (� #7#"$.8  
 ��9$��,  (�'+3  (�  !.$1& 1+�6�"$.$%  "�# "��#  !�!"#+�.�  67,8, # + 2$6 �.$!��2  (�� -
!"�#�!"+$  – 93,5, (��  (�$1(�!$+��%  ���#��" $  (�'+3   &.8"�+#"���2  82,5, # 7&��+32�  
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�����#2�  – 90,6, # �#  +#��#�"#5 , 01$ (��2$�,.�!8  (�!.$(#5�"��$  +3�#+��+#��$  (�'+3  
�!$�8/  �  "$2� , 01$ ="�  +3�#+��+#��$  �$  (��+�1�.�!8 , $0� 7�#'$��,  �3.�  (�# "�'$! �  
�1��# �+32  – 86,4 -86,7 ("#�. .3).  

�#�.�*#  3. 
�"$($�8   ��9$��,  (.#!"#  + 7#+�!�2�!"�  �"  (��$2�+  (�!.$(#5�"��%  �  (�$1(�!$+��%  ���#��" �  

(�'+3 , 2008-201000., 
�$7 (�!.$(#5�"��0�  +3�#+��+#��,  �3�#+��+#��$  (�'+3  (�!.$  (#5�"3   

�� #7#"$.�  ������+#��$  + 
 &.8"�+#*   

�+#  ������  
+#��,   

������+#��$  + 
 &.8"�+#*   

�+#  ������  
+#��,   

��  !.$1& "�# "��#  
�$61&   �.$!#2�  "�# "��#  
�  !�$1�$2  (�  (�./  

57,5 
85,8 
82,1 

68,8 
96,2 
90,7 

68,2 
86,6 
82,9 

66,9 
95,4 
90,5 

��'+#  �#  +3��+�$���%  !  �!$��  7,��  �2$.#  �1��# �+&/  �  ��.$$  +3!� &/  +.#6 -
��!"8  + (�!$+��2  !.�$ , !$2$�#  ./*$��3  7#1$.3+#.�!8  �#  �1��# �+&/  0.&���& , (� -
! �.8 &  �  (�+$�5��!"8  (�'+3  �3.#  "-#"$.8��  +3��+�$�# . ��",  (�$1(�!$+�#,  ���#��" -
 # (�'+3  + �(�$1$.$���%  !"$($��  ��+$.��&$"  �#7��*&  2$61& +#��#�"#2�  (�  ="�2  (� # -
7#"$.,2 , (�$�2&-$!"+�  +3��+�$���%  !  �!$��  7,�8/  +!$ 6$ !�5�#�,$"!, . ��.�'$!"+�  
�#!"$��%  �#  122 + !�$1�$2  (�  0�1#2 �!!.$1�+#��%  �  (��$2#2  (�$1(�!$+��%  ���#��" �  
(�'+3  + ="�2  !.&'#$  !�!"#+.,$"  373 = 7./22 (��"�+  347 = 7./22 �#  �$+3��+�$���%  7,��  
("#�. . 4).  

�#�.�*#  4. 
�.�,��$  !�� �+  �!��+��%  ���#��" �  �  (��$2�+  (�!.$(#5�"��%  �  (�$1(�!$+��%  ���#��" �   
(�'+3  �#  0&!"�"& �#!"$��%  ($�$1  ($�+32  & �!�2  �  &��6#%��!"8  ./*$��3  ($�+�0�  0�1#,  

2009-201000. 
���6#%��!"8  !$�#   ���  �!��+��%  

���#��" �  
���$2  (�!.$(#5�" -

��%  ���#��" �  
���$2  (�$1(�!$+ -

��%  ���#��" �  
��.�'$!"+�  
�#!"$��% , 

9" ./22  
 "/0#  %    ��"�� -

./   
�&.8"�+#*�,   324 8,12 100,0  �$7 +3�#+��+#��,  
������+#��$   375 10,58 130,3 
�&.8"�+#*�,   326 9,38 115,5 

� ",��8 ,  
2 1$ #1# 

�3�#+��+#��$   
������+#��$   415 13,12 161,6 
�&.8"�+#*�,   320 9,12 112,3 �$7 +3�#+��+#��,  
������+#��$   370 11,80 145,3 
�&.8"�+#*�,   331 10,78 132,8 

�$ #��8 , 
2 1$ #1#  

�3�#+��+#��$   
������+#��$   421 15,81 194,7 

���  0,5 23  0,28   
��#'�"$.8��  ��.89$$  +.�,��$  �#  0&!"�"& !"�,��,  �#!"$��%  (�  !�#+�$��/  !  (�!.$ -

(#5�"�32  +3�#+��+#��$2 , � #73+#$" (��$2  (�$1(�!$+��%  ���#��" �  (�'+3 . ��0.#!��  
(�.&'$��32  �#2�  1#��32 , ��#  1�.6�#  7# ./'#"8!,  + (��+$1$���  1+&5 ������+#��%  
",6$.32�  7&��+32�  �����#2�  ���� -1 �#  0.&���&  4-6!2 . ��  !�#+�$��/  !  +#��#�"�2  !  
 &.8"�+#*�$%   �.�'$!"+�  �#!"$��%  ./*$��3  + ="�2  !.&'#$  &+$.�'�+#$"!,  �#  21,5% 
(395 = 7. (��"�+  325 = 7./22). 

���  (�1:$2#  7,��  7#2$"��0�  +.�,��,  �#   �.�'$!"+�  �#!"$��%  ./*$��3  �$  � #7#.  
– + !�$1�$2  �#  122 �#!'�"3+#.�!8  (�  360 = 7. (�  ����2  +#��#�"#2  �(3"# . �1�# �  +.�, -
��$  ="�0�  )# "��#  �#  &��6#%��!"8  ./*$��3  � #7#.�!8  !&-$!"+$��32  - !���3  !$�#  (��  
1$ #��8! �2  !�� $  +!(#9 �  &+$.�'�.�!8  �#  15,5% - 11,88"/0# (��"�+  10,29 "/0# + !�$1 -
�$2  (�  +#��#�"#2  (�!.$(#5�"��%  �  (�$1(�!$+��%  ���#��" �  (�'+3  �#  � ",��8! �2  
!�� $ . �3�#+��+#��$  (�'+3  �!$�8/  (�!.$  +!(#9 �  ��$!($'�+#$"  (�+39$��$  &��6#%-
��!"�  ./*$��3  + !�$1�$2  �#  24,0% (�  !�#+�$��/  !  +#��#�"#2� , 01$ ���  �$  (��+�1� -
.�!8  (12,27"/0# (��"�+  9,35 "/0#). �#2$�#  (�$1(�!$+��%   &.8"�+#*��  ������+#��$2  � # -
7#.!,  �#���.$$  +#6�32  )# "���2  (�+39$��,  &��6#%��!"�  ./*$��3 , ��$1�,,  +$.�'� -
�#  $$ (�  !�� #2  �!��+��%  �  (��$2#2  (�!.$(#5�"��%  ���#��" �  �  0�1#2 �!!.$1�+#��%  
&+$.�'�.#!8  �#  37,2% �  !�!"#+�.  12,83"/0#. 

 �("�2#.8�3$  6$ &!.�+�,  1.,  +3�#-�+#��,  ./*$��3  !�71#/"!,  (��  1$ #��8! �2  
!�� $  (�1:$2#  7,�� , (��+$1$���  (�!.$(#5�"��0�  +3�#+��+#��,  (�+$�5��!"�  (�'+3  �  



 118 

1+&5 (�$1(�!$+�35  ������+#��,5  ",6$.32�  7&��+32�  �����#2�  – &��6#%��!"8  ./ -
*$��3  + ="�2  !.&'#$  (�  !�#+�$��/  !   ��"��.$2  (�+39#$"!,  94,7% �  !�!"#+.,$"  
15,81"/0#.  

��$1.#0#$2#,  !�!"$2#  ���#��" �  (�'+3  (�1  ./*$��&  �$  "�$�&$"  1�(�.��"$.8�35  
7#"�#",  ��2$   #  �#  &��� & , ($�$+�7 &  �  ! .#1���+#��$  1�(�.��"$.8��0�  &��6#, . �  
&'$"�2  +�72�6�35  (��  ="�2  7#"�#" �  !"��2�!"�  (���#+ �  &��6#, , �$ �2$�1&$2#,  �#2�  
!�!"$2#  (�7+�.,$"  (�.&'#"8  !  10# 14,8 "3! . �&� . 1�(�.��"$.8��0�  '�!"�0�  1�5�1#  

 
 

�
���
  
1. �  &!.�+�,5  �$�! �  – �&.# ! �%  (�1(��+��*��  (�18$2  7,��  (�1  ./*$��&  !.$ -

1&$" (��+�1�"8  +�  +"���%  – "�$"8$% 1$ #1#5 1$ #��, . >"�2  1�!"�0#$"!,  2# !�2#.8�#,  
'�!"�"#  (�'+3  �"  !���, �+  �  +�72�6��!"8  (��+$1$��,  (�!$+#  + �#���$  !�� �  !  2��� -
2#.8�32   �.�'$!"+�2  (�$1(�!$+�35  ���#��"� . 

2. ��1�,"#,  7,�8  1�.6�#  �3"8  !�#7& 6$ +3��+�$�#  �  (�.�"# , +�  �7�$6#��$  �#7+� -
"�,  1$).,*����35  (��*$!!�+ , !�71#��,  7#(#!�+  +.#0�  + (�'+$  �  (�.&'$��,  1�&6�35  
+!5�1�+ .  

3. ��$1(�!$+�#,  ���#��" #  +3��+�$���%  �  (�.�"�%  7�2�% �.�  (�71�$% �!$�8/  
7,��  1�.6�#  7# ./'#"8!,  + 1+& �#"��2  ������+#���  ",6$.32�  7&��+32�  �����#2� . 

4 ���2$�$��$  (�$1.�6$���%  !�!"$23  ���#��" �  (�'+3  (�7+�.,$"  (�.&'�"8  !  10# 
1�(�.��"$.8��  7,69 " !$�#  �  14,8 "3! . �&�.$% '�!"�0�  1�5�1# . 

��	���  �	�������
  
1. �#!#��+  � . � ., �#0�2$1�+  � .� . ��+#,  "$5��.�0�,  ���#��" �  (�'+3  (�1   & &�&7& – 

�#5#' #.# : "�(�0� . ����� , 2005.- 125! . 
2. ��1&�#0�2�+  � .� . ��10�"�+ #  (�'+3  (�1  ,��+3$   &.8"&�3  // ���9$��$  !  �!��+#2�  

#0��"$5�� �  (�.$+35   &.8"&� . �#5#' #.# : �#0 ��0��71#" ,1969. 148 ! . 
 
���  631.41/556.38 
 

������ -��A�����
�  ����
  ������ -������
  �	��������	   
�  �����	��  ���A������  ������������	� . 

������� 1 � .� ., ���������  2 5 .� ., >	�����
���  1 ' .� . 

1���
��"���
��  ��������  �������#	�
�$  �	������   2��������  �	������  ���	�����
� -
��  ���#����  *	����  �� , ��$�#
���  

 
�#!!2#"��+#$"!,  +�72�6��!"8  �!(�.87�+#��,  #�"$7�#�! �%  +�13  1.,  �("�2�7#*��  )�7� -

 � -5�2�'$! �5  !+�%!"+ !+$".� - #9"#��+35  (�'+  (�1  .$!��#!#61$��,2� . 
��������  ��	�
 : !+$".� - #9"#��+3$  (�'+3 , )�7� � -5�2�'$! �$  !+�%!"+#, #�"$7�#�! #,  

+�1#, ���9$��$ . 
 
���9$��$  (�17$2�32�  +�1#2�  1�+�.8��  9��� �  (��2$�,$"!,  + 2$.���#*��  �$ -

0����+  2��#  !  �$�.#0�(��,"�32�  (����1�� - .�2#"�'$! �2�  &!.�+�,2� . �  ��� #!(�% -
! �%  ��72$���!"�  2$��(��,"�,  (�  ��0#���2&  �  ���9#$2�2&  .$!��#7+$1$��/  �  )�"� -
2$.���#*��  (��+�1,"!,  + �!��+��2  !  60-5 00. (��9.�0�  +$ #: �6#�3�$ ! �%  !"#*���#�  
+ �$+$���2  ��� #!(�� , �'� &.# ! �%  !"#*���#�  + �#(#1��2  ��� #!(�� , ($! �7# �$ -
(�"$.8�3$  (�!#1 �  + ��0#%! �2  �#%��$  �#0$!"#�# . �#  ��7.,�! �5  (#!"��-#5  (�.&'$ -
�3  (�.�6�"$.8�3$  �$7&.8"#"3 (�  !�71#��/   &!"#��� �+� -(#!"��-�35  )�"�*$��7�+  
(�#!#��+  �  1� ., 2006). �   ��*$  80-5 00. �3.#  �#7�#��"#�#  "$5��.�0�,  !�71#��,  !$,�35  
!$�� �!�+  (��  #�"$7�#�! �2  ���9$���  (�2#��+  �  1� ., 1988). �  �$+$���2  �#0$!"#�$  +� -
1�!�#�6$��$  "$���"����  �!&-$!"+.,$"!,  + �!��+��2  7# !'$"  (�$!�35  �  !.#��2��$�# -
.�7�+#��35  �#(���35  +�1 #(9$���! � -1�$+�$ #!(�%! �5  �".�6$��%  �$+$��1#0$!"#� -
! �%  �#+���3 , '8�  $!"$!"+$��3$  7#(#!3, !�0.#!��  �#!'$"#2  � .� . �&��#��+# ,    ��*&  
60-5 00. !�!"#+.,.�  1550 
� 3 (1969). �#  "$���"����  �$+$���0�  �#0$!"#�#  (���&�$��  1�  
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3000 ! +#6��  (�"'$" …, 2009). � +#6��3  �#��"#/"  + �$6�2$  �$ ��"��.��&$2�0�  !#-
2��7.�+# ,   �#!"�,-$2&  +�$2$��  � �.�  2000 �7  ��5  (��9.�  + �$0�1��!"8  (�#16�$+ , 
��1&�#52#��+ , �# �"��# , 2003). �  "�2&  6$, #�"$7�#�! �$  ! +#6��3  ,+.,/"!,   �!+$� -
��%  (��'���%  �#7+�"�,  �'#0�+�%  1$0�#1#*��  (�'+$���0�  (� ��+#  �7 -7# (�+39$���%  
 ��*$�"�#*��  +3(#!#$2�0�  (�0�.�+8, . �!.$1!"+�$  �#�&9$��,  (�#+�.  (����1�(�.87� -
+#��,  �#0�&7 # �#  (#!"��-#  &+$.�'�.#!8 , !"#.#  # "&#.8��%  (���.$2#  1$0�#1#*��  !+$"-
.� - #9"#��+35  (�'+  - �!��+��0�  (#!"��-��0�  )��1#  �$�! � -�&2! �%  ��72$���!"� . 

�$.8  �#!"�,-$0�  �!!.$1�+#��,  – #(���#*�,   �2(.$ !��0�  (�15�1#    �$9$��/  
(���.$23  �("�2�7#*��  �!(�.87�+#��,  !#2��7.�+#/-�5!,  (�17$2�35  +�1 �  �$��5�1� -
2�!"�  !1$�6�+#��,  �'#0�+�%  1$0�#1#*��  (�'+$���0�  (� ��+#  (&"$2 ���9#$2�0�  .$!� -
�#7+$1$��,  �#  (��2$�$  !+$".� - #9"#��+35  (�'+  �$�! � -�&2! �%  ��72$���!"� . 

�#1#'#  �!!.$1�+#��,  – �*$��"8  +.�,��$  �! &!!"+$���  !�71#���0�  .$!��0�  2#!!� -
+#, ���9#$2�0�  #�"$7�#�! �%  +�1�% �#  )�7� � -5�2�'$! �$  !+�%!"+# !+$".� -
 #9"#��+�%  (�'+3  �$�! � -�&2! �%  ��72$���!"�  �$+$���0�  �#0$!"#�# . 

��0���.  �  $����.  
> !($��2$�"  (��+�1�.!,  + �#2 #5  �#&'�� -�!!.$1�+#"$.8! �%  1$,"$.8��!"�  ��� -

 #!(�%! �0�  ��!"�"&"#  ���.�0�'$! �5  �$!&�!�+  �#0$!"#�! �0�  �#&'��0�  *$�"�#  ���  
(�1  �& �+�1!"+�2  (��) . � .� . �#.��$ �+# . �$!�(�.�!#  (.�-#18/  + 2.5 0# �3.#  7#.�6$�#  
+ 1992 0. + 150 2 �"  #�"$7�#�! �0�  �!"�'�� #  (44�  41' 19.54'' N; 46�  24' 30.32'' E) + *$� -
"�#.8��%  '#!"�  �$�! � -�&2! �%  ��72$���!"� . �3(#!  �#  .$!�(�.�!$  �3.  �! ./'$�  (&-
"$2 �0��#6�+#��, . ��(  �  2��$�#.�7#*�,  +�13  5#�# "$��7&/"!,   #  0�1�� #����#"�� -
�#"��$+#, , !.#��!�.���+#"#,  !  1$��"�2  1�  3 . /!$  (�"'$" …, 2001). ��!#1 �  (���7+�1� -
.�!8  7#!&5�&!"�%'�+�%  1�$+$!��%  �#!"�"$.8��!"8/ : +,7�2  (��7$2�!"32 , .�5�2  &7 � -
.�!"�32 , ������$%  (!$+1�# #*�$%  �  7�7�)&!�2  �#!"�,-�2 . 

�$�+3$  1+# 0�1# ���9$��$  (��+�1�.�!8  3 �#7# + 0�1 + !��"+$"!"+��  !  ���!�"$.8 -
�32�  ���2#2�  1.,  !&5�% !"$(�  �7  �#!'$"#  3-5 "3! .  &� . 2/0# �#  +$!8 +$0$"#*����3%  ($-
���1  (�$.���#*�, , 1988). �  (�!.$1&/-�$  0�13  (�.�+  (���7+�1�.!,  1+# �#7# + 0�1 – 
+$!��% �  �!$�8/ . ��  �!"$'$���  12 .$"  �#  .$!�(�.�!$  !)��2���+#.�!8  '$�"3  .$!��0�  
.#�19#)"# : ��6��%  "�#+,��%  ,�&!  �7  7.# �+�0�  �#7��"�#+8, , .$!�#,  (�1!"�. #  �7  "�# -
+,��0�  �  .�!"�+�0�  �(#1# . �+$.�'�.#!8  ($!"��"#  �#!"�"$.8��0�  (� ��+#  + ��6�$2  "�# -
+,��2  ,�&!$ : �"2$'#.�!8   &�"��3  !�.�1 �  0�.�% , (3�$, , 0��*#  ("�'8$0� , +8/� #  ($� -
!�1! �0�  (.�-#18/  �"  2 1�  40 22, !�71#/-�$  +�&"��)#*�#.8�&/  2�7#�'��!"8  (Gasa-
nova etc., 2007). �  &+$.�'$��$2  (��$ "�+��0�  (� �3"�,  !&-$!"+$���  �!.#�.#  +$"��+#,  
=��7�, : + 3-4 �#7# !��7�.!,  ��:$2  ($�$�".#0#$2�0�  1$).���+#���0�  2#"$��#.#  (�" -
'$" …, 2005). 

 �  50 2 �"  .$!�(�.�!3  ���#7�+#.�!8  �7$��  (.�-#18/  6 0#, '"�  !(�!��!"+�+#.�  1� -
(�.��"$.8��2&  (�1(��&  +�13  �  #+"���2��2&  )&� *������+#��/  .$!�(�.�!3  (�!.$  
(�$ �#-$��,  (�.�+�+  + 2007 0. 

�(�!#��$  �#7�$7�+, �"���  ���#7*�+ , #�#.�7  )�7�'$! �5  �  5�2�'$! �5  !+�%!"+ 
(�'+  �3.�  (��+$1$�3  (�  ��-$(���,"32  2$"�1� #2 . �# !���2�'$! #,  (���#1.$6��!"8  
(�'+  �(�$1$.,.#!8  !�0.#!��  �.#!!�)� #*��  �  1�#0��!"� $  (�'+  ����  (1977). 

��'+$��3$  �#7�$73 �3.�  7#.�6$�3  �#  (#!"��-$  (� .106) �  .$!�(�.�!$  (� . 150) �#  
�'$�8  (�.�0�2  ! .��$  /0� -7#(#1��% = !(�7�*�� . ���#7*3  �"���#.�!8  +$!��% 2006 0. �  
.$"�2  2007 0.  

� .150, .$!�(�.�!# , �$7 +3(#!# . �#7�$7 7#.�6$�  (�1  (�!#1 #2�  +,7�+. �"$($�8  
!�2 �&"�!"�   ���  – 50-60 %. ��#+,��%  ,�&!  (�$1!"#+.$�  + �!��+��2  (3�$$2  (�.7&'�2 . 
��'+#  ! +$".� - #9"#��+#,   #����#"�#,  !&($!'#�#,  �$(��'��0.3��!"#,  !.#��7#!�.$��#,  

!�$1�$2�-�#,  (� +�  �!  30 !2 ) �#  2��! �5  1$.8"�+� -#../+�#.8�35  �".�6$��,5 . �����  
1�$+$!��%  �  "�#+,��%  �#!"�"$.8��!"�  (���� #/"  1�  75 !2 . ��&�"�+#,  +�1# +! �3"#  �# -
0.&���$  2.20 2, + 5�2�'$! �2  !�!"#+$  (�$��.#1#/"  ���3  !&.8)#"�+  �  �#"��, , !�1$�6# -
��$  !&5�0�  �!"#" #  1�  3.76%.1 

                                                 
1 ��#.�7  0�&�"�+�%  +�13  (��+$1$�  ��%��.#"�+�%  � .� . 
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� .106, (#!"��-$ , �#0�&7 # 3 &!.�+�3$  0�.�+3 /0#. �#!"�"$.8��!"8  – =)$2$��+� -
(�.3��#,  0�&((���+ # . ��'+#  !+$".� - #9"#��+#,   #����#"�#,  !&($!'#�#,  �$(��'�� -

0.3��!"#,  !�.��'# �+#"#,  !.#�� -, !�$1�$7#!�.$��#,  !�$1�$2�-�#,  (� +�  �!  30 !2 ) �#  
2��! �5  1$.8"�+� -#../+�#.8�35  �".�6$��,5 . 	2$$"!,  (��!.�% #  �7  .$0 �0�  !&0.�� #  
(14-31 !2 ).  

���%3�����  )�2%�*����!  
��!#1 �  1�$+$!��%  ������	�1�����  !(�!��!"+�+#.�  �72$�$��/  )�7� � -

5�2�'$! �5  !+�%!"+: "$2($�#"&�3 , �"��!�"$.8��%  +.#6��!"� , (.�"��!"�  (�'+3 . 	7 -7# 
(�+39$���%  7#"$�$���!"�  (�+$�5��!"�  (���7�.#!8  �	�"	������  + (��(�+$�5��!"��2  
!.�$ . �  "�.-$  0-20 !2  "$2($�#"&�#  !�!"#+�.#  13.3-13.5� � , + "�.-$  20-40 !2  – 12.9-
13.0� �  . �#  (#!"��-$  "$2($�#"&�#  �$! �.8 �  +39$: 15.1� �  ((�+$�5��!"8  (�'+3 ), 13.4� �  
(0.&���#  5 !2 ), ��6$  (�  (��)�./  – 13.0� �  (2#% 2006 0.). �#2$"�3$  �#7.�'�,  (� #7#"$ -
.$% "$2($�#"&�3  – 2.3� �  – �2$/"!,  "�.8 �  1.,  (��(�+$�5��!"��0�  !.�, . -������	�1 -
��)  ���/����1  (�1  .$!�32  2#!!�+�2  (�  +!$2& (��)�./  (��2$���  �1��# �+# : 3.64% 
("�.-#  0-10 !2 ), 3.67% (17-27 !2 ), 3.94% (60-70 !2 ); �#  (#!"��-$  �"��!�"$.8�#,  +.#6 -
��!"8  +39$, (� #7#"$.�  �  �#!(�$1$.$�3  �$�#+��2$���  (0.&���3  "$ 6$): 5.57, 6.42, 
9.82%. ��1  .$!�(�.�!�%  (���7�9.�  �$ �"���$  �!!&9$��$  (��)�.,  +!.$1!"+�$  (�+3 -
9$���%  1$!& *�� . �$! �.8 �  (���7�.#!8  "�������1  (�  !�#+�$��/  !  (#!"��-$2 : 0-15 
!2  – 1.35 0/ &� .!2 , 15-34 !2  – 1.41 0/ &� .!2  (� . 150); 0-14 !2  - 1.47 0/ &� .!2 , 14-31 !2  – 
1.50 0/ &� .!2  (� . 106). �  4 �#7# !��7�.#!8  �	0����	����1  (�'+3 .  

	72$��.!,  5�2�'$! �%  !�!"#+  (�'+3 . �  +$�5�$% 0-10 !2  "�.-$  ��&��  �����  �$ -
2��0�  (�+3!�.!,  (�  !�#+�$��/  !  (#!"��-$2  - 1.53 % (� . 150), 0.84 (� . 106) (#+0&!" 2007 
0.). ��6$  17 !2  (� #7#"$.�  (��2$���  �1��# �+3  – 0.35-0.69% (� . 150), 0.43-0.72% (� . 
106). ��#.�7  !�1$�6#��,  �#!"+���235  )��2  #7�"#, )�!)��#  �   #.�,  (NPK) (� #7#. : 
!.#��$  �# �(.$��$  #7�"# ��6$  17 !2  – 0.9-1.7 20/100 0 �"��!�"$.8��  (#!"��-#  - 0.2-0.6, 
+39$ 17 !2  (0���7��"  � ) �$7 �72$�$��%  + ����5  !.&'#,5  – 1.8-2.0 20/100 0. 	72$�$��$  
)�!)��#  (�  +!$2& (��)�./  �$!&-$!"+$��� : 1.26-3.64 20/100 0 (� . 150), 1.06-3.43 (� . 
106). �"2$'#$"!,  �$! �.8 �  (�+39$���$  !�1$�6#��$   #.�,  - 13.2-25.5 20/100 0 (� . 150), 
10.8-18.4 (� .106). ��$"$�($.  �72$�$��,  5�2�'$! �%  ������  ���	� . ��(  �  !"$($�8  7#!� -
.$��,  +$�5�$% 30 !2  "�.-�  �!"#.�!8  (�$6��2� : !&.8)#"�3%  "�( , !.#�#,  �  !�$1�,,  !"$ -
($��  7#!�.$��,  (�#�. .). 

�#�. . 
��!"#+  !�.$%  !+$".� - #9"#��+35  (�'+  + *$�"�#.8��%  '#!"�  �$�! � -�&2! �%  ��72$���!"� , 

20/= +. (0�(�"$"�'$! �$  !�.� ). �#% , 2006. 
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� 1 

0-14 
0-10 0.339 0.62 

_ 
0.38 0.50 2.97 _ 0.4 

! / 
!.  

�!#  
14-31 

16-26 0.436 0.50 0.04 
_ 0.46 

4.68 _ 0.60 
! / 
!�  

��!#  
31-57 

45-55 0.299 0.56 
_ 

1.94 0.50 0.81 _ 0.60 
! / 
!.  

106 
(#!" -
��-$ , 2-
3 &!. . 
0�. . /0# 

�!# 1 

57-96 
80-90 0.692 0.50 

_ 
2.0 0.50 5.55 0.50 1.60 

! / 
!�  

� � ,� 1 

0-13 0-10 0.304 0.60 
_ 

1.4 0.50 1.52 
_ 

0.60 
! / 
!.  

�!#  
18-34 

16-26 0.412 1.00 0.34 
_ 

0.66 4.11 
_ 

0.20 
! / 
!�  

�!# 1 

34-75 
45-55 0.144 1.00 0.16 

_ 
0.77 0.07 

_ 
0.21 

5! / 
!.  

150 
.$!� -
(�.�!#  
 

�!# 2 

 
80-90 0.166 1.00 0.32 

_ 
1.02 _ 0.16 0.44 

5! / 
!.  

�!.�+�3$  ���7�#'$��, :  �� , "�(3  7#!�.$��, : !  – !&.8)#"�3% , 5!  – 5.���1�� -!&.8)#"�3% . 
�� , !"$($��  7#!�.$��, : �. ., �� ., �� . – !.#�� -, !�$1�$ -, !�.8��7#!�.$��#, . 
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��6$  30 !2  �#�./1#$"!,  7#2$"��$  &2$�89$��$  !&5�0�  �!"#" #  + 2-3 �#7# �"  0.299, 
0.692% 1�  0.144, 0.166%,  #  !.$1!"+�$  !��6$��,  �!(#�$��,  !  (�+$�5��!"�  (�'+3 . �"$ -
($�8  7#!�.$��,  !��6#$"!,  �"  !.#��%  �  !�.8��%  1�  !.#��% .  

�  *$.�2  (�  (��)�./  !�.$%  !"#.�  7#2$"��  2$�89$ , ��  �72$��.!,   #'$!"+$��3%  
!�!"#+  !�.$% . ��6$  34 !2  (0���7��"  Cca2) �$! �.8 �  (�+3!�.#!8  1�.,  5.���1�+  (Cl-

/SO4
--

 = 0.52-0.58 (� .150), 0.18-0.19 (� . 106)), 5�",  + �,1&  �#!"+���2�!"�  5.���13  (�$1 -
9$!"+&/"  !&.8)#"#2  �   #  �#���.$$  (�1+�6�#,  �#!"+���2#,  '#!"8  !�.$%  1�.6�3  �3.�  
2�0����+#"8  + ��6$.$6#-�$  "�.-� , '"�  (��+$.�  �3    &+$.�'$��/  �$  1�.�  5.���1�+ , # 
1�.�  !&.8)#"�+ . ���'��#  (�1����%  ��+$�!��  !+�%!"+ 2�6$"  7# ./'#"8!,  + 5�2�'$ -
! �2  !�!"#+$  (�.�+�'��%  #�"$7�#�! �%  +�13 , 5#�# "$��7&$2�%   #  !.#��!�.���+#"#,  
(2��$�#.�7#*�,  1.3 0), 0�1�� #����#"�� -�#"��$+#,  (HCO3

- = 0.87 0/. , Na++K+ = 0.34 0/. ), 
!&.8)#"3  + +�1$ �$  ���#�&6$�3  (;��13  ���  �� , 1967). �&.8)#"3  (�'+3 , �#!"+��$� -
�3$  + #�"$7�#�! �%  +�1$ (�$  !�1$�6#-$%  !&.8)#"�+ ), �3.�  +3�$!$�3  7# (�$1$.3  (�� -
)�., , +!.$1!"+�$  '$0�  �"��9$��$  Cl-/SO4

--
 !2$!"�.�!8  + !"����&  5.���1�+ , '"�  (��+$.�  

  !��6$��/  1�.�  !&.8)#"�+  + !�!"#+$  !�.$%  (�'+3 . �#2$"��  (�+3!�.�!8  !�1$�6#��$  
0�1�� #����#"�+  �"  0.030-0.037% 1�  0.07-0.08%, '"�  (� #73+#$"  �#'#.�  (��*$!!#  �!� -
.��*$+#��,  +$1&-$0�   !��6$��/  (.�1���1�,  (�'+3  + *$.�2 . �#2$"��  !��7�.�!8  !� -
1$�6#��$  !&.8)#"�+  �  5.���1�+  �#"��,  + !+,7�  !  �5  5���9$%  �#!"+���2�!"8/ , ��  (� -
+3!�.�!8  !�1$�6#��$  !�.$%  2#0��, : Mg(HCO3)2 �"  0.04 1�  0.16-0.34 20/= +., MgSO4 �"  
0.46-0.50 1�  0.50-1.02 20/= +. ��!.$  2007 0. (�.�+  �3.  (�$ �#-$�  �  + 1#.8�$%9$2 .$! -
��%  2#!!�+  )&� *������+#.  + #+"���2��2  �$6�2$ . �  2011 0. '#!"8  1�$+$!��%  �#!"� -
"$.8��!"�  (�0��.� , (��$ "�+��$  (� �3"�$  ��6�$0�  "�#+,��0�  ,�&!#  !� �#"�.�!8  �"  90 
1�  20-30%. 

�
���
  
14 .$"�$$   &.8"�+���+#��$  .$!��0�  2#!!�+# , ���9#$2�0�  #�"$7�#�! �%  +�1�% 

!(�!��!"+�+#.�  '#!"�'��%  �("�2�7#*��  )�7� � -5�2�'$! �5  !+�%!"+ !+$".� -
 #9"#��+�%  (�'+3 : (���6$��/  "$2($�#"&�3 , (.�"��!"� , (���!5�1�"  �$ �"���$  �!!& -
9$��$  (�'+3  +!.$1!"+�$  &!�.$��,  1$!& *�� . �#2$"��  &2$�89�.�!8  !�1$�6#��$  !�.$% , 
(���7�.#!8  !"$($�8  7#!�.$��, , ��  (��  ="�2  �72$��.!,   #'$!"+$��3%  !�!"#+  !�.$%  - (� -
+3!�.�!8  &'#!"�$  !�.$%  2#0��, , !�1$�6#��$  0�1�� #����#"�+  1�!"�0.�  0.08%, '"�  (��  
1#.8�$%9$2 ���9$���  2�6$"  (��+$!"�    �!�.��*$+#��/  (�'+3  �  !��6$��/  $$ (.�1� -
��1�, . ���  �#.�'��  �7$�# , !�71#/-$0�  (�1(��  0�&�"�+32  +�1#2, +�72�6��  )&� *�� -
����+#��$  .$!�(�.�!3  �$7 (�.�+�+  + #+"���2��2  �$6�2$ . 

�#-�"��$  .$!��#7+$1$��$  ,+.,$"!,  = �.�0�'$! �  �(�#+1#���%  2$��% 1.,  !1$�6� -
+#��,  ��!"#  �'#0�+  1$0�#1#*��  (�'+$���0�  (� ��+# . ��1���3$  2$��(��,"�,  !(�!��!" -
+&/"  !�5�#�$��/   ��2�+�%  �#73 6�+�"��+�1!"+# , + !+,7�  !  '$2 , �#7+�"�$  .$!��#7+$1$-
��,  +�1�"!,  ($�!($ "�+�32  �  + = ���2�'$! �2  #!($ "$ . 
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�# "$��!"� � . ��  *+$"& �  !($ "�&  ./2��$!*$�*��  �*$��+#/"!,  0$�$"�'$! �$  �!��$� -
��!"�  ���#7�+#��%   #  +#6��0�  1�#0��!"�'$! �0�  (��7�# #  (�����$* , ��0�6��  2001). 
��1���3$  "�$��+#��,    (�'+$��32   �2(��$�"#2  �$  (�$1:,+.,/"!, , 5�",  �("�'$! �$  
(#�#2$"�3  5#�# "$��7&/"  "�(3  (�'+ . 	7+$!"�� , '"�  0&2���+3$  +$-$!"+#  (�� ) ,+.,/" -
!,  ��,7#"$.8�32�  !"#��.8�32�  (�.�)&� *���#.8�32�  (�.�1�!($�!�32�   �2(��$� -
"#2�  (����1�35  = �!�!"$2 . �($�+3$  ./2��$!*$�"�3$  5#�# "$��!"� �  0&2���+35   � -
!.�"  +  �2(.$ !$  1�#0��!"�'$! �5  (��7�# �+ , (��2$�,$235  (��  �$ ��!"�& *��  (#.$� -
(����1��%  !�$13  �!(�.87�+#�3  � .� . �$ �#!�+�%  (2002). �.,  ��  �$(��2$��2�  (��,"�$  
2�.$ &.3 , (�="�2&  +$��,"�&/  !5$2& �5  !"��$��,  (�$1!"#+.,/"  !  (�2�-8/  !"�& "&� -
��%  ,'$% �  (�&.� �+# ,2008). �.�6��!"8  !"��$��,  ��  5���9�  �../!"���&$"  0�(�"$"� -
'$! #,  !"�& "&��#,  )��2&.#  ��  (�'+ , �(&�.� �+#��#,  + 1970 0. �.,%�5$2($.$2  (Klein-
hempel, 1970, ��! . 1.1). �#��#,  )��2&.#  �#���.$$  (�.��  �"�#6#$"  �#���  !"�& "&��35  
)�#02$�"�+  �� . �#  +�1��  �7  (��+$1$���%  !"�& "&���%  )��2&.3 , (�  !+�$% 5�2�'$! �%  
(����1$  ��  (�$1!"#+.,/"  !���%  �$�$0&.,��3$  !�(�.�2$�3  #��2#"�'$! �5  � !�(�.� -
 #�����+35   �!.�"  !  + ./'$��,2�  #7�"!�1$�6#-�5  �  &0.$+�1�35  )�#02$�"�+ . � # -
7#���$  !"��$��$  - �#.�'�$   #� #!��%  '#!"� , ".$. #��2#"�'$! �0�  &0.$��1��0�  ! $.$"# , 
7#2$-$���0�  #. �.8�32�  �  )&� *���#.8�32�  0�&((#2� , !�$1�   �"��35  (�$��.#1#/"  
 #��� !�.8�3$ , 0�1�� !�.8�3$  �  2$"� !�.8�3$ , �  ($��)$��'$! �%  '#!"� , ���0#-$���%  
(�.�!#5#��1�32�  �  (�.�($("�1�32�  )�#02$�"#2� , - ,+.,$"!,  ��-�2  1.,  ��  +!$5 �! -
"�'�� �+  (���!5�61$��,  �  +!$ ="�  !"�& "&�3  ./2��$!*��&/"  (�&.� �+# , 2008). 

�"!&"!"+�$  #1$ +#"��0�  #�#.�"�'$! �0�  ��$!($'$��,  �  2$"�1�.�0�'$! �5  
(�15�1�+    #�#.�7&  �  '�!.$���2&  �(�!#��/  !"��$��,  ��  (��+$.�    "�2& , '"� , 
�(�$1$.$��$   .#!!#  ��  1�  !�5  (��  �!��+#��  �#  !(�!��$  �5  = !"�# *��  �7  (����1�35  
��:$ "�+ , # ��-$(���,"#,   .#!!�)� #*�,  - �#  (��*$1&�$  )�# *������+#��, . ��  
(�1�#71$.,/"  �#  0&2��  (�$�#!"+���2  +�  +!$2 1�#(#7��$  �� ), 0&2���+3$   �!.�"3  (�� , 
�$�#!"+���23  (��  ��  < 2) �  )&.8+� �!.�"3  (;� , �#!"+���23  +�  +!$2 1�#(#7��$  �� ). 
��!.$1��$  1+#  .#!!#  ��:$1��,/"  (�1  ��-�2  �#7+#��$2  0&2&!�+3$  �!.�"3 . >"# 
!5$2# 1�(�.�,$"!,  ���01#  "# 6$  +31$.$��$2  0�2#"�2$.#��+35   �!.�"  (��� ), 
�"1$.,$235  +�71$%!"+�$2 �#  !3��%  �!#1�  ��  ="#��.�2 . 
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��! . 1. ��(�"$"�'$! #,  !"�& "&��#,  )��2&.#  ��  (�'+  (Kleinhempel, 1970). 
 
��!"#+.,,  ��.$$  (�.�+��3  ��0#��'$! �0�  &0.$��1#  (�'+  �  +�1, ��  + 7�#'�"$.8��%  

2$�$ +.�,/"  �#  �5  �!��+�3$  )�7� � -5�2�'$! �$  !+�%!"+#. �  !�!"#+$  ��  �1$�"�)�*� -
��+#�3  #��2#"�'$! �$  !�$1��$��,  (+ �!��+��2  )$��.3  �  .�0���3 ), 6���3$   �!.�"3 , 
#2��� �!.�"3  �  2���!#5#��13 , �1�# �  2$5#��723  ���#7�+#��,  �  (���*�(3  ��0#��7# -
*��  2�.$ &.  ��  1�   ��*#  �$  +3,!�$�3  (��&�$* �%  �  1� ., 2001) 

�  �#&'��%  .�"$�#"&�$  �2$/"!,  $1���'�3$  �!!.$1�+#��,  (�#+�� , �$�0#'$+# , 
2005; �#22#$+  �  1� . 2007, Martinsa et. al., 2011), (�!+,-$��3$  ./2��$!*$�*��  (�'+  �  
(�'+$��35   �2(��$�"�+ . �#2�  (��+$1$�#  (�(3" #  �!!.$1�+#��,  !�#+��"$.8�35  ./ -
2��$!*$�"�35  5#�# "$��!"�  �$ �"��35  (�'+  �#0$!"#�#  + !+,7�  !  !�1$�6#��$2  + ��5  
0&2&!#. �&2&!  � , + '#!"��!"� , 0&2���+3$   �!.�"3  (�� ) �0�#/"  �$9#/-&/  ��.8  + ���# -
7�+#���  #0����2�'$! �  +#6��% !"�& "&�3  (�'+3  �  +�  2��0�2  �(�$1$.,/"  $$ )�7�'$ -
! �$  �  5�2�'$! �$  !+�%!"+#. ��'+3 , �#5�1,-�$!,  + !$.8! �5�7,%!"+$���2  �!(�.87�+# -
��� , +!$01# (�1+$�6$�3  (�,2�2&  +�71$%!"+�/  !�.�$'��0�  !+$"#, (�="�2&   #   �2(� -
�$�"3  (�'+  ��  (�$"$�($+#/"  7#2$"�3$ )�"�5�2�'$! �$  (�$+�#-$��,  (	.8�� , 1975; 
��.�+ , 1990). ;�"�5�2�'$! #,  # "�+��"8  ��  7#2$"�32  ���#7�2  7#+�!�"  �"  "�(#  (�'+ , 
�7   �"��35  ���  �3.�  +31$.$�3  (	.8�� , 1975; ��.�+ , 1990). � "&#.8��!"8  �7&'$��,  
)�"�5�2�'$! �%  # "�+��!"�  ��  �!��$���  +3��!.#  + (�!.$1�$$  +�$2,  + !+,7�  !  (���.$ -
2�% 1$0�#1#*��  (�'+  (�1  1$%!"+�$2 �#7.�'�35  7#0�,7�,/-�5  )# "���+ . �#2�!"�, -
"$.8��%  7#1#'$% � , !��"+$"!"+$��� , ��:$ "�2  �"1$.8��0�  �7&'$��,  ,+.,$"!,  )�"�5�2�,  
+�1�35  �#!"+���+  ��  + !+,7�  !  "�#�!)��2#*�,2�  ��0#��'$! �5  2�.$ &.  (�1  1$%!"+�$2 
!�.�$'��0�  !+$"# + (����1��%  !�$1$  [ Aguer , Richard, 1996]. 

���  �7&'$���  )�"�5�2�'$! �%  # "�+��!"�  �� , +31$.$��35  �7  0���7��"#  �  (0.&-
���#  R = 0–15 !2 ), �#7�32�  #+"��#2�  +  #'$!"+$  2$"�1�+  �!!.$1�+#��,  (��2$�,.#!8  
#�!���*����#,  !($ "��! �(�,  (	.8��  1975; �#16�$+ , �$�0#'$+#  1995), ��)�# �#!�#,  
!($ "��! �(�,  (	� ) (��.�+ , 1990), �2(&.8!�3%  )�"�.�7  (Power et #l. 1986), 5��2#"� -
0�#)�,  (Aguer, 1999). ���  ="�2  +!$01# (�1�#7&2$+#.�!8 , '"�  (�  +!$% 0.&���$  R 0��� -
7��"#  �  5�2�'$! �$  !+�%!"+# (�'+3  �$�72$��3 . �1�# �  + (�!.$1�$$  +�$2,  (�,+�.�!8  
!���-$��,  �  "�2 , '"�  + (�$1$.#5  ="�0�  0���7��"#  =.$ "����3$  !+�%!"+# 2�.$ &.  ��  
(�$"$�($+#/"  7#2$"�3$ �72$�$��,  (�#+�� , �$�0#'$+# , 2005; �#16�$+ , �$�0#'$+# , 
1995). 	7  & #7#��35  �$7&.8"#"�+ , !.$1&$", '"�  )�"�5�2�'$! #,  # "�+��!"8  2�.$ &.  ��  
"# 6$  2�6$"  (�$"$�($+#"8  �72$�$��,  + (�$1$.#5  0���7��"#  � . �1�# �  ��)��2#*�,  ��  
�7&'$���  )�"�5�2�'$! �%  # "�+��!"�  �� , +31$.$��35  �7  �1��%  (�'+3  !  “9#0�2 ” + �$ -
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! �.8 �  !#�"�2$"��+  �$7�#'�"$.8�#  [�#+��  , �$�0#'$+# , 2005 ]. 	7&'$��/  & #7#��35  
+�(��!�+  �#  (�'+#5  �#0$!"#�#  (�!+,-$��  �#9$  �!!.$1�+#��$ .  

��0���.  �  $����.   
���#7*3  (�'+  �#2�  �"���#.�!8  (�  ��-$(���,"�%  2$"�1� $  [��.�+ , 1990]. 

	!!.$1�+#��,  (��+�1�.�!8  �#  (�'+#5  ��72$��35 , (�$10���35  �  0���35  �#%���+  
�$!(&�.� �  �#0$!"#�  �#  )�"�./2��$!*$�"�35  &!"#��+ #5  !  �!(�.87�+#��$2  2$"�1�+  
.#7$���%  (#7�"�3%, #�0���+3% ) ��1& *��  ).&��$!*$�*��  (�	; ),  �"��3$  �!��+#�3  �#  
�$0�!"�#*��  �7.&'$��,  (�.�*� .�'$! �5  #��2#"�'$! �5  &0.$+�1���1�+ , 
(��!&"!"+&/-�5  + (�'+#5 . �#61#,  )�# *�,  (�'+3  �3.#  (��#�#.�7���+#�#  + "�$5  (,"�  
(�+"����!",5 .  


�2%�*���.  �  ���%3����� �($ "�3  ./2��$!*$�*��  �$ �"��35  (�'+  (��  
+�7�&61$���  #7�"�32  .#7$��2  (��! . 2) (�$1!"#+.,/"  �1��  ('$���7$2�+�1�3$ ) �  
1+&5+$�9���3$  (!�.��'# )  ��+3$ . �+$".� - #9"#��+3$  (�'+3  (�$1!"#+.$�3  "# 6$  
1+&5+$�9����%   ��+�%  !  2# !�2&2#2�  + ��.#!"�  480 �  550 �2 . (��  +�7�&61$���  
#7�"�32  .#7$��2  �  �1��+$�9���32  2# !�2&2�2  520 �2 . (��  +�7�&61$���  #�0���+32  
.#7$��2  (��! .4.)  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

��! . 4. �($ "�  �7.&'$��,  ($!'#��%  )�# *��  (20-1000 2 2 ) . 
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��! . 2. �($ "�3  ).&��$!*$�*��  �$ �"��35  (�'+ : 1-
!�.��'# � , 2- .&0�+3$ (�'+3 , 3 - '$���7$2 , 4 - !+$".� -

 #9"#��+3$  (�'+3 , 5 - ($!'#�#,  

��! . 3. �#+�!�2�!"8   �=) -
)�*�$�"�+  )�"� -

5�2�'$! �%  # "�+��!"�  
+�1�35  �#!"+���+  �� , +3-
1$.$��35  �7  (�'+  c �#7��%  
0.&���3 : 1 – '$���7$2� -
+�1�3$ , 2 –  #9"#��+3$ . 
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��.89#,  !"$($�8  "�#�!)��2#*��  !($ "��+  ).&��$!*$�*��  ���#7*�+  �� , +31$.$� -
�35  �7  (��(�+$�5��!"�35  0���7��"�+ , �"��!�"$.8��  ��.$$  0.&�� �5  0���7��"�+  �7�# -
'#$"  ��.89&/  )�"�5�2�'$! &/  # "�+��!"8  ="�5  ���#7*�+  � , !��"+$"!"+$��� , ��.89&/  
)�"�!"#��.8��!"8  ���#7*�+  �� , +31$.$��35  �7  ��.$$  0.&�� �5  !.�$+  (�'+3 . �($ "�3  
(�0.�-$��,  �!5�1�35  �#!"+���+  �� , +31$.$��35  �7  '$���7$2#  �  !�.��*# , (�$1!"#+., -
/"  !���%  2���"����  &2$�89#/-�$!,  !  &+$.�'$��$2  1.��3  +�.�3  )&� *�� . ���  ="�2  
!  ��!"�2  R )��2#  !($ "�#  �$  2$�,$"!, , # +�7�#!"#$"  .�98  +$.�'��#  (�0.�-$��, . �#  
+�$2,  (15'#!�+ ) ��.&'$��,  �72$�$��%  + !($ "�#5  (�0.�-$��,  &!"#��+.$��  �$  �3.� .  

�#  ��! . 3 (�$1!"#+.$�3  !($ "�3  ).&��$!*$�*��  �!5�1�35  �  ��.&'$��35  !�.�$' -
�32  !+$"�2  +�1�35  �#!"+���+  �� , +31$.$��35  �7  '$���7$2�+�1�35  (�'+  �  !�.��*#  
(��  R = 1–3 �  0–3 !2  !��"+$"!"+$��� . ��1�� , '"�  1.,  ����5  ���#7*�+  ��.&'$��$  (��+� -
1�"    7#2$"��2&  �72$�$��/  )��23   ��"&�#  ).&��$!*$�*�� .  

�#  ��! . 4, (�$1!"#+.$�#  �	;  ($!'#��%  (�'+3  (�$1!"#+.,/-$%  9��� &/  (�.�!&  !  
2# !�2#.8��%  1.���%  +�.�3  520-530 �2 . ��&0�$  ���#7*3  �2$/"  �'$�8  (�5�6�$  !($ -
"�3 . �#7.�'�,  !�!"#+.,/"  "�(3  (�'+ ,  �.�'$!"+�  0&2&!# �  0.&���3  �"���# . 	�"$�!�+ -
��!"8  ./2��$!*$�*��  �#5�1�"!,  + 7#+�!�2�!"�  �"  0&2�)�*���+#���!"�  (�'+$��35  
���#7*�+ . 

�
���
  
	!!.$1�+#��,  (� #7#.� , '"�  ./2��$!*$�"�3$  2$"�13  �!!.$1�+#��,  (�'+  2�0&" 

� #7#"8!,  (�.$7�32�  1.,  1�))$�$�*�#*��  ��0#��'$! �0�  &0.$��1#  + (�'+#5   �.�'$!" -
+$��� . �.$1&$"  "# 6$  7#2$"�"8, '"�  '&+!"+�"$.8��!"8  2$"�1#  )�"�5�2�'$! �0�  7��1� -
��+#��,  2�6��  !1$.#"8 1�!"#"�'��  +3!� �% , (�! �.8 &  2�6��  +#�8���+#"8  0.&���&  
(�$+�#-$��,  �!5�1��0�  �#!"+��#  7# !'$"  �72$�$��,  ��"$�!�+��!"�  +�7�&61#/-$0�  
!+$"# �  +�$2$��  ��.&'$��, . >"�  ��!"�,"$.8!"+�  !  "�' �  7�$��,  1�))$�$�*�#*��  ��0# -
��'$! �0�  &0.$��1#  �$!�2�$���  ��&!.�+.�+#$"  (�$�2&-$!"+�  1#���0�  2$"�1#  ($�$1  
1�&0�2� , '&+!"+�"$.8��!"8   �"��35  (�!"�,��#  �   �"���%  (��  2#.35  �#7.�'�,5  + !+�%-
!"+#5 ��  2�6$"  � #7#"8!,  �$1�!"#"�'��  1.,  �5  +3,+.$��, . 
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��  
	!!.$1�+#�#  )�!)#"#7�#,  # "�+��!"8  �!��+�35  "�(�+  (�'+  �#+�����%  �  !�$1�$0����%  

(��+��*�%  �#0$!"#�# . �!"#��+.$�� , '"�  # "�+��!"8  )�!)#"#73  +#�8��&$"  �"  !.#��%  (!+$".� -
 #9"#��+3$  (�'+3 ) 1�  +3!� �%  (0���� -.&0�+3$).  

��������  ��	�
 : )$�2$�" , )�!)#"#7�#,  # "�+��!"8 , (�'+# , ���1�#0��!"� # . 
 
	7&'$��$2  )$�2$�"#"�+��%  # "�+��!"�  (�'+  /0#  ��!!��  7#��2#.�!8  ��.89�$   � -

.�'$!"+�  �!!.$1�+#"$.$%  (�#.!",� , 1982; �#7�$+ , 1990; �#5 , 2009; �$6$+# , �.�0�+# , 
2009; �#1$� �  �  1� ., 2009). �$1�!"#"�'��$  +��2#��$  &1$.$��  �!��$���!",2  (��2$�$ -
��,  (� #7#"$.$% # "�+��!"�  �#7.�'�35  )$�2$�"�+  1.,  1�#0��!"� �  �  2���"����0#  
(�'+ . ���+$�8  )$�2$�"#"�+��%  # "�+��!"�  ,+.,$"!,  �1��2  �7  �#���.$$  '&+!"+�"$.8 -
�35  2$"�1�+  1�#0��!"� �  +�72�6�35  �$0#"�+�35  (��*$!!�+ , (��"$ #/-�5  + (�'+#5 . 

��  �#!"�,-$0�  +�$2$��  "# �$  �!!.$1�+#��,  + �#0$!"#�$  �$  (��+�1�.�!8 . >"�  1$-
.#$" +#6�32 , + "$��$"�'$! �2  �  (�# "�'$! �2  �"��9$��,5 , �7&'$��$  +�(��!�+ , !+, -
7#��35  !  �(�$1$.$��$2  )$�2$�"#"�+��%  # "�+��!"�  (�'+  + �#7.�'�35  (�'+$��� -
 .�2#"�'$! �5  &!.�+�,5  �$!(&�.� � . �  ="�% !+,7�  *$.8/  �#!"�,-$0�  �!!.$1�+#��,  
,+�.�!8  �7&'$��$  )�!)#"#7��%  # "�+��!"�  �!��+�35  "�(�+  (�'+  �#+�����%  �  !�$1�$ -
0����%  (��+��*��  �#0$!"#�#  + #!($ "$  ���1�#0��!"� �  �  ���2���"����0# . 

&���)���  �  $�������  
�"���  �  #�#.�7  ���#7*�+  (��+�1�.�  (�  ��-$(���,"32  + = �.�0��  2$"�1#2  (�#7� -

$+, 1990; �#7$$+ �  1� ., 2003). ����3  (�'+  �"���#.�!8  + ���*$��7#5  + +$!$���%  �  .$"��%  
($���13  !  (�+$�5��!"��0�  !.�,  (0-10 !2 ), &1#.�+ +$�5��%  (�� ���$+�%  !.�% ; (�1+$�0# -
.�!8  "-#"$.8��%  �'�!" $ , !&9 $  1�  +�71&9�� -!&5�0�  !�!"�,��, , �72$.8'#.�!8 , (��!$� -
+#.�!8  '$�$7  !�"�  !  1�#2$"��2  ,'$$  0.25 22 . ���"��.$2  !.&6�.�  !"$��.�7�+#��3$  
(�'+3  (180º � , 3 '#!# ). ;$�2$�"#"�+�#,  # "�+��!"8  �*$��+#.#!8  (�  9 #.$  (�#7$$+ �  1� ., 
2003) + 20� 2� 5/100 7# 24 '#!# . �.,  &!"#��+.$��,   ���$.,*����35  !+,7$% !  )$�2$�"# -
"�+��%  # "�+��!"8/  �(�$1$.,.�!8  (��*$�"��$  !�1$�6#��$  0&2&!# (�  �/���& , 0�0�� -
! �(�'$! #,  +.#6��!"8  (�����+�.8! �% , 2001) �  pH +�1��%  +3",6 �  (�	��� , 1985). 

 
�2%�*���.  �������!���4  
 ��#+��+#,  1#��3$  (�  )$�2$�"#"�+��%  # "�+��!"�  (�'+  �#0$!"#�#  ("#�. .) !  1#� -

�32�  9 #.3  (�#7$$+, 2003), 2�6��  �"2$"�"8  !.#�&/  )�!)#"#7�&/  # "�+��!"8  + !+$".� -
 #9"#��+35  (�'+#5  �  !�.��'# #5  �#�&2�+! �0�  �  ��0#%! �0�  �#%���+  – 1.5-1.6 20 
� 2� 5. �   #9"#��+35  (�'+#5  �#!#+/�"�+! �0�  �  ��7�./�"�+! �0�  �#%���+  &��+$�8  
)�!)#"#7��%  # "�+��!"�  +�7�#!"#$"  1�  3.4 20 � 2� 5. �  +3!� �0���35  0���� -.&0�+35  
(�'+#5  �&���! �0�  �  �$+#9��! �0�  �#%���+  !  ��.$$  +3!� �2  !�1$�6#��$2  0&2&!#, 
+.#6��!"�  �  (���6$��$2  "$2($�#"&�3  +�71&5# +3,+.$��  +�7�#!"#��$  )�!)#"#7��%  # -
"�+��!"�  1�  6.5 20 � 2� 5. �# �2  ���#7�2 , (�'+3  �#+�����%  '#!"�  �#0$!"#�#  5#�# "$�� -
7&/"!,  !�$1�$% �  !.#��%  )�!)#"#7��%  # "�+��!"8/ , # 0���� -.&0�+3$ (�'+3  !�$1�$0� -
�8,  +3!� �% . ��72�6�� , ="�  !+,7#��  !  �#7.�'�32�  )�7� � -5�2�'$! �2�  !+�%!"+#2�  
�#7�35  "�(�+  (�'+  �  �#7�32�  �$6�2#2�  "$2($�#"&�3  �  +.#6��!"� . 

�1��2  �7  +#6�35  )# "���+ , �$0&.��&/-�5  (��*$!!  �22���.�7#*��  )$�2$�"�+ , 
,+.,$"!,  pH !�$13 . �3,+.$�� , '"�  + (�'+#5  !   �!.�%  �$# *�$%  !�$13 , 0�1��.�"�'$! �$  
(��*$!!3  (��"$ #/"  ��"$�!�+�$$ , '$2  � �!.�"$.8�� -+�!!"#��+�"$.8�3$ , (��  -$.�' -
��%  �$# *��  – �#�����"  (���#2,� , �#.!",� , 1981). �  !.#��-$.�'�35  (�'+#5  (pH 7.9-
8.3)  #9"#��+35  �  .&0�+35, 01$ �!��+��!"8  !+,7#�#  (�$�2&-$!"+$���  !  �� #����#"#2�  
 #.8*�,  �  2#0��, , &��+$�8  )�!)#"#7��%  # "�+��!"�  (2.7-4.1 20 � 2� 5) – !�$1��% . �  (�' -
+#5, !  �$# *�$%  �.�7 �%    �$%"�#.8��%  (pH 6.7-7.2) –  ���'�$+35 , 01$ + !�!"#+$  ��2$� -
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�35   #"����+   #.8*�%  �  2#0��% (�$+#.��&$"  �#1   #.�$2  �  �#"��$2 , !�71#/"!,  �.#0� -
(��,"�3$  &!.�+�,  1.,  1$%!"+�, )�!)#"#73 . ���  ="�2  +�7�� #/"  �("�2#.8�3$  &!.�+�,  
1.,  2���.�7#*��  (�"#"$.8�35  =.$2$�"�+  �  )��2���+#��,  =))$ "�+��0�  (.�1���1�, . 
�  !.#�� �!.35  (�'+#5  (pH 5.4-6.7) – 0���� -.&0�+35 !  ��.$$  +3!� �2�  (� #7#"$.,2�  
0&2&!# &��+$�8  )�!)#"#7��%  # "�+��!"�  +3!� �%  5.8-7.1 20 � 2� 5. 

�# �2  ���#7�2 , + !��"+$"!"+��  !�  !"$($�8/   �!.�"��!"�  �  -$.�'��!"� , �5  (�� -
��1�%  �  !�!"#+�2  (�0.�-$��35   #"����+  + (�'+#5  !�71#/"!,  �#7.�'�3$  &��+��  # "�+ -
��!"�  )�!)#"#73 , �.,  ���1�#0��!"� �  (�'+  �(�$1$.$��$  # "�+��!"�  )$�2$�"�+  *$.$ -
!����#7��  (��+�1�"8  (��  $!"$!"+$���%  �$# *��  !�$13  (�'+3 . 

�#2�  (��+$1$�#  !�#+��"$.8�#,  �*$� #  (� #7#"$.$% # "�+��!"�  )�!)#"#73  �  !� -
1$�6#��,  0&2&!#, + *$.,5  1#.8�$%9$0� !�+$�9$�!"+�+#��,  �5  (��2$�$��,  + 1�#0�� -
!"� $  �  2���"����0$  (�'+ . 

�1��2  �7  +#6�35  (� #7#"$.$% )��2���+#��,  )�!)#"#7��%  # "�+��!"�  ,+.,$"!,  
 �.�'$!"+$���$  !�1$�6#��$  0&2&!#. �$61&  ="�2�  (� #7#"$.,2�  1.,  �#7�35  (�'+  ���# -
�&6$�#  1�!"�+$��#,  (�.�6�"$.8�#,   ���$.,*�,  (r = 0.73±0.06). �#���.89$$  !�1$�6# -
��$  0&2&!# (1�  10%),  #  �  +3!� #,  )�!)#"#7�#,  # "�+��!"8  �"2$'$�#  1.,  0���� - .&0� -
+35 (�'+ . >"� , (� -+�1�2�2& , ��&!.�+.$��  ��"$�!�+��%  "�#�!)��2#*�$%  (�!"&(#/-$%  
+ (�'+&  ���2#!!3 , '"�  !(�!��!"+&$"  $$ ���0#-$��/  0&2&!�2 �  ���0$��32�  =.$2$�"# -
2� . � "�+��!"8  )�!)#"#73  2# !�2#.8�#  + +$�5��5  �#���.$$  ���0$��35  (�'+$��35  0� -
��7��"#5  �  +��7  (�  (�'+$���2&  (��)�./  (#1#$", '"�  !+,7#��  !  &2$�89$��$2  7#(#!�+  
��0#��'$! �0�  +$-$!"+# ,  ���$%  �#!"$��%  �  '�!.$���!"�  2� ��).��3  + ��6��5  0��� -
7��"#5  (�#1$� � , 2004). 

���+$1$��3%  #�#.�7  +3,+�.  7#+�!�2�!"8  )$�2$�"#"�+��%  # "�+��!"�  (�'+  �"  
"$2($�#"&�3  �  +.#6��!"�  �"  !+$".� - #9"#��+35  (�'+  ��0#%! �0�  �#%��#  1�  0���� -
.&0�+35 (�'+  �&���! �0�  �#%��# . �  &+$.�'$��$2  +.#6��!"�  (�'+3  �  (���6$��$2  "$2-
($�#"&�3  �#�./1#$"!,  !�(�,6$���$  +�7�#!"#��$  # "�+��!"�  )�!)#"#73 . �3!� #,  
+.#6��!"8  �  ��7 #,  "$2($�#"&�#  !(�!��!"+&/"  �# �(.$��/  7�#'�"$.8��%  ���2#!!3 , 
0&2&!# �  ��0#��'$! �5  !�$1��$��%  #7�"#, )�!)��#  + (�'+$ ,  �"��3$  �$0&.��&/"  &�� -
+$�8 # "�+��!"�  0�1��.�"�'$! �0�  )$�2$�"#  )�!)#"#73 . �# �2  ���#7�2 , "$2($�#"&�#  
,+.,$"!,  �1��2  �7  )# "���+ , �$0&.��&/-�5  &��+$�8  )$�2$�"#"�+��%  # "�+��!"�  (�'+ . 

����� -.&0�+3$ (�'+3  !�  !.#�� �!.�%  �$# *�$% , !  ��.$$  +3!� �2�  (� #7#"$.,2�  
0&2&!# �  1�!"#"�'�32  0�1�'�32  &+.#6�$��$2  �2$/"  ��.$$  +3!� &/  )�!)#"#7�&/  # -
"�+��!"8 . ��.��'# �  �  !+$".� - #9"#��+3$  (�'+3  !  ��.$$  ��7 �2  !�1$�6#��$2  0&2&!#, 
+.#6��!"� , -$.�'��%  �$# *�$%  !�$13  �  ��7 �2  &��+�$2  0�0��! �(�'$! �%  +.#0�  �2$ -
/"  ��.$$  ��7 &/  )$�2$�"#"�+�&/  # "�+��!"8 . ��=))�*�$�"  +#�8���+#��,  (� #7#"$.$% 
)�!)#"#7��%  # "�+��!"�  + !+$".� - #9"#��+35  (�'+#5  !�!"#+.,$"  23.5%. 	7&'$��3$  (�  
!"$($��  !��6$��,  # "�+��!"�  )$�2$�"#  )�!)#"#73  (�'+3  2�6��  �#!(�.�6�"8  + !.$ -
1&/-�%  �,1 : 0���� -.&0�+3$ >.&0�+3$ >  #9"#��+3$  > !�.��'# �  > !+$".� -
 #9"#��+3$ . 

���#�&6$�#  7#+�!�2�!"8  �72$�$��,  )�!)#"#7��%  # "�+��!"�  �"  !�� �+  �"���#  
(�'+$��35  ���#7*�+  (��! .). ;$�2$�"#"�+�#,  # "�+��!"8  + !+$".� - #9"#��+35  (�'+#5  �  
!�.��'# #5 , �"���#��35  +$!��% (+ 2#$) +39$, '$2  .$"�2  (+ �/.$ ); +  #9"#��+35  - �$ -
! �.8 �  ��.89$  .$"�2 ; + 0���� -.&0�+35 (�'"�  �1��# �+#, , '"�  !+�1$"$.8!"+&$"  ��  &!� -
.$���  + !��"+$"!"+&/-�$  ($���13  0�1��.�"�'$! �5  (��*$!!�+ . >"�  (�1"+$�61#$"!,  �  
.�"$�#"&��32�  1#��32�  (�#7$$+ �  1� . ,2003; �#1$� � , 2009). 

�!"#��+.$�� , '"�  !�1$�6#��$  )��2  )�!)��#  �  # "�+��!"8  )�!)�0�1��.#7  + �#7-
.�'�35  0$�$"�'$! �5  "�(#5  (�'+  �$�1��# �+3  (���#2,� , 1992). �  0����  - .&0�+35 (�' -
+#5 )�!)��  + �!��+��2  �#5�1�"!,  + )��2$  ��0#��'$! �5  !�$1��$��% ,  �"��3$  !"#�� -
+,"!,  1�!"&(�32�  �#!"$��,2  .�98  (�!.$  �5   #"#.�"�'$! �0�  �#!-$(.$��,  (�1  1$%!"-
+�$2  +�$ .$"�'�35  )�!)�0�1��.#7 , (�="�2&  0���� -.&0�+3$ (�'+3  ��.#1#/"  +3!� �%  
# "�+��!"8/  )�!)#"#73 . � "�+��!"8  )�!)#"#73  (�  (��)�./  0���� -.&0�+35 (�'+  
&2$�89#$"!,  + !��"+$"!"+��  !  &2$�89$��$2  !�1$�6#��,  ��0#��'$! �0�  )�!)��# . �.$ -
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1�+#"$.8�� , 1$%!"+�$ )�!)#"#73  + (�'+$  �$0&.��&$"!,  + 7#+�!�2�!"�  �"  !�1$�6#��,  
)�!)����0#��'$! �5  !�$1��$��% . 

�#9"#��+3$  (�'+3  !�1$�6#"  2$�89$  )�!)��#  (�  !�#+�$��/  !  0���� -.&0�+32� . 
>"�  ��&!.�+.�+#$"  ��.$$  ��7 &/  # "�+��!"8  )�!)#"#73  + ��5 . �  (�'+#5  (�.&(&!"3� -
��%  7��3 , 7�#'�"$.8�#,  '#!"8  )�!)��#  �#5�1�"!,  + 2��$�#.8��%  )��2$ , &��+$�8  # -
"�+��!"�  )�!)�0�1��.#7  7�#'�"$.8��  ��6$ .  

�#�.�*# . 
� "�+��!"8  )$�2$�"�+  + �$ �"��35  "�(#5  (�'+  �#0$!"#�#  (2010 0�1). �.&���#  0-10 !2  

 

4  �#!(��"  ���#7*#  ��(  (�'+  �&2&! , 
% 

��  �.#6 -
��!"8 , % 

;�!)#"#7# , 0 � 2 � 5/ 100/ 
7# 24 '#!#  

1 2 3 4 5 6 7 
 �#+����#,  (��+��*�,  

1 ��0#%! �%  � -�� ,  /5 �#�# #�#$ -
+#, �#7� . 510, 17.05. 

 !+$".� -  #9 -
"#��+#,   

1.3 8.8 4.8 
 

1.5 

2 �#�&2�+! �%  � -�� , ��� , 
�#7� .106, 18.05.  

!+$".� -  #9 -
"#��+#,  

1.5 8.4 3.4 1.8 

3 �#�&2�+! �%  � -�� , ! /5 ��7.,� -
! �% , �#7� .500 �� , 18.05. 

!�.��'#  2.28 8.3 2.88 2.0 

4 �#�&2�+! �%  � -�� .,  /5 ��'&�$ -
$+! �%, �#7� .505, 19.05. 

!�.��'#  
�&0��!"3%  

1.4 8.5 7.07 2.2 

5 ��0#%! �%  � -�� ,  /5 �#�# #�#$ -
+#, �#7� .510, 25.07. 

!+$".� -  #9 -
"#��+#,   

1.82 8.6 3.52 1.0 

6 �#�&2�+! �%  � -�� , ! /5 ��7.,� -
! �% , �#7� .500 �� , 26.07. 

!�.��'#  2.3 8.2 6.3 2.3 

7 �#�&2�+! �%  � -�� , ! /5 ��'&�$$+ -
! �% , �#7� .505, 26.07. 

!�.��'#   1.5 8.4 2.0 0.7 

8 �#�&2�+! �%  � -�� , ��� , 
�#7� .106, 25.07. 

�+$".� -
 #9"#��+#, , 

2.4 7.9 2.5 3.3 

9 ��7�./�"�+! �%  � -�� ,  /5 � -
�"#.8! �% , (#!"��-$ , &' . 4 
04.06. 

 #9"#��+#,  2.34 8.1  3.1 

10 ��7�./�"�+! �%  � -�� , !$. . � -
�#1#, (�.$  ./*$��3 , !$�� �! , 

.&0�+#,   2.2 8.2  2.9 

11 �#!#+/�"�+! �%  � -�� , ��"&� -
��% #.# , (�.$  �7�2�%  (9$��*3 ,  
&' . 1  08.06. 

  #9"#��+#,   1.53  5.29 4.1 

12 
 

�#!#+/�"�+! �%  � -�� , 
! .��"&���% #.# , $!"$!" . *$��7 , 
&' . 1 08.06. 

 #9"#��+#,   1.5 7.9 8.22 3.7 

13 (�! . ��0#"3�$+ # ,10.06.  .&0�+#,   2.65 8.0 5.48 5.1 
14 ��7�./�"�+! �%  � -�� , ! . �&�&" -

.� -��#".� , (#!"��-$  10.06. 
 #9"#��+#,   8.2 3.7 2.3 

��$1�$0���#,  (��+��*�,  
15 �&���! �%  � -�� , +$�5��%  �&��� , 

��� , 1700 2 28.06. 
0���� -
.&0�+#,  

6.5 6.8 14.82 6.0 

16 �&���! �%� -�� , +$�5��%  �&��� , 
��� , 1560 2, 28.06. 

0���� -
.&0�+#,  

  15.04 7.1 

17 
 

�&���! �%  � -�� , +$�5��%  �&��� , 
��� , 1600, &' . 2, 25.05. 

0���� -
.&0�+#,  

5.4 6.7 16.6 6.4 

18 
 

�&���! �%  � -�� , +$�5��%  �&��� , 
��� , &' . 3, 28-06. 

0���� -
.&0�+#,  

6.8 6.4 20.0 6.8 

19 �&���! �%  � -�� , +$�5��%  �&��� , 
��� , &' . 4, 28.06. 

����� -
.&0�+#,  

10.0 6.5 18.76 5.8 

20 �$+#9��! �%  � -�� , &' .5, �&1# -
5#�, 28.06. 

����� -
.&0�+#,  

   6.0 
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��! . 	72$�$��$  )�!)#"#7��%  # "�+��!"�  + 7#+�!�2�!"�  �"  !�� �+  �"���#  (�'+$��35   

���#7*�+  ((�  +$�"� #.�  )�!)#"#7�#,  # "�+��!"8  + 20 � 2� 5, (�  0���7��"#.�  "�(3  (�'+ ). 
 
��.89�%  ��"$�$!  (�$1!"#+.,$"  �72$�$��$  )�!)����0�  �$6�2#  (�'+  (�1  +.�,��$2  

#�"��(�0$��35  )# "���+  – 5�2�'$! �%  2$.���#*��  �  +�$!$��,  2��$�#.8�35  &1���$ -
��% . ��.��'# �  5#�# "$��7&/"!,  +3!� �2  !�1$�6#��$2  2��$�#.8��0�  )�!)��# . �  ="�5  
(�'+#5  # "�+��!"8  )�!)#"#73  �'$�8  ��7 #, . ��!.$  2$.���#*��  !�.��'# �+  + (��*$!!$  
�5  !$.8! �5�7,%!"+$���0�  �!+�$��,  (���!5�1�"  &2$�89$��$  !�1$�6#��,  2��$�#.8��0�  
)�!)��# , # ��0#��'$! �0�  �  (�1+�6��0�  – +�7�#!"#$" . �  &+$.�'$��$2  !�1$�6#��,  )�! -
)����0#��'$! �5  !�$1��$��%  + (�'+$  +�7�#!"#$"  # "�+��!"8  )�!)#"#73 , �!&-$!"+ -
.,/-$%  �5  �#!-$(.$��$  �  2���.�7#*�/  1�!"&(��0�  �#!"$��,2  )�!)��# . 

	!!.$1�+#��,  ���#2,�#  (1992) (� #7#.� , '"�  +�$!$��$  2��$�#.8�35  &1���$��% , + 
'#!"��!"�  )�!)���35 , &2$�89#$" # "�+��!"8  )�!)#"#73 . �  7#+�!�2�!"�  �"  !�1$�6# -
��,  (�1+�6��0�  )�!)��#  + (�'+$  # "�+��!"8  )�!)#"#7  �$0&.��&$"!, , + �$7&.8"#"$ �! -
 ./'#$"!,  �7.�9�$$  ���#7�+#��$  1�!"&(��0�  �#!"$��,2  )�!)��#  �7  $0� ��0#��'$! �5  
)��2  �  !�71#$"!,  )�!)���3%  �$6�2 , 5#�# "$��3%  1.,  1#��35  = �.�0�'$! �5  &!.�+�% . 
�  .�"$�#"&�$  (�  ="�2& +�(��!&  (��"�+��$'�+3$  2�$��, . �1��  �!!.$1�+#"$.�  ���#�& -
6�.�  (�.�6�"$.8�&/  !+,78 )�!)#"#73  !  (�1+�6�32  )�!)���2 , 1�&0�$ �"��*#"$.8 -
�&/ , "�$"8�  �$  +3,+�.�  '$" �%  �1��7�#'��%  7#+�!�2�!"�  (���#2,� , 1992). �#2�  &!"#-
��+.$��  �#.�'�$  �"��*#"$.8��%  �$1�!"�+$���%  !+,7�  2$61& !�1$�6#��$2  (�1+�6��0�  
)�!)��#  �  # "�+��!"8/  )�!)#"#73  (r = -0.38 ± 0.30). 

�$.8! �5�7,%!"+$���$  �!(�.87�+#��$   #9"#��+35  (�'+  �$  � #7#.�  !&-$!"+$��� -
0�  +.�,��,  �#  # "�+��!"8  )�!)#"#73 . 	!(�.87�+#��$  ="�5  (�'+  (�1  (#!"��-#  (��+�1�"  
  7�#'�"$.8��2&  !��6$��/  &��+�,  )$�2$�"#"�+��%  # "�+��!"� - �#  46% (�  !�#+�$��/  
!  !$�� �!#2�  �  �#  36% - (�  !�#+�$��/  !  (#9�$%. >"�"  )# "  1�.6$�  �3"8  (��+$�$�  
1#.8�$%9�2�  ��.$$  0.&�� �2�  �!!.$1�+#��,2� . �!"#��+.$�� , '"�  + *$.�2  �7&'$��3$  
(�'+3  (��  2���"����0$  5#�# "$��7&/"!,  !.#��% , !�$1�$% �  +3!� �%  !"$($�8/  ���0# -
-$���!"�  )$�2$�"�2 . �+$".� - #9"#��+3$  (�'+3  �".�'#/"!,  ��7 �%  # "�+��!"8/  
)�!)#"#73 , '"�  ��&!.�+.$��  !�1$�6#��$2  0&2&!#, !.#��-$.�'��%  �$# *�$%  !�$13 , �$ -
1�!"#"�'�32  &+.#6�$��$2  �  ��.$$  .$0 �2  0�#�&.�2$"��'$! �2  !�!"#+�2 . 

�
���
  
�($�+3$  �(�$1$.$�#  )�!)#"#7�#,  # "�+��!"8  �$ �"��35  "�(�+  (�'+  �#0$!"#�# . 

� "�+��!"8  )�!)#"#73  +#�8��&$"  �"  !.#��%  1�  +3!� �% . ��'+3  !  (� #7#"$.,2�  �� , 
�.�7 �2�     �!.�"��2& , !  1�!"#"�'�32  0�1�'�32  &+.#6�$��$2  �  !  �"��!�"$.8��  +3-
!� �2  !�1$�6#��$2  0&2&!# ���#�&6�.�  ��.$$  +3!� &/  )�!)#"#7�&/  # "�+��!"8  (+ 2-3 
�#7# +39$), '$2  (�'+3  !  -$.�'��%  �$# *�$%  !�$13 , �$+3!� �2�  (� #7#"$.,2�  0&2&!#. 
	!!.$1�+#��3$  (�'+3  ���#7&/"  !.$1&/-�%  �,1  (�  !"$($��  !��6$��,  )�!)#"#7��%  # -
"�+��!"� : 0���� -.&0�+3$ > .&0�+3$ >  #9"#��+3$  > !�.��'# �  > !+$".� - #9"#��+3$ . 
�!��+�3$  )# "��3 , �$0&.��&/-�$  &��+$�8  )$�2$�"#"�+��%  # "�+��!"�  (�'+ : !�1$� -
6#��$  ��0#��'$! �0�  +$-$!"+# , !�!"#+  �  !��"��9$��$   #"����+  + (�'+$��� -
(�0.�-#/-$2   �2(.$ !$ . 
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  ���
��
���	
�  ������  �������������,   

  �����7��7
�(
���	
,  
�	����
5	�
�  

 
���  631.48  

	�������	�  ������
�<���  �  ��������  - ������;	�����?  ���
  
����
�  ����		  	  ������?��  

����	�  � .� . , �/�0�����  6 .� . , 
��	�����  ( .� .  
��������  ��#���	�	��)  �  ����$����   �  ��	�����/��� , ��
� , �� . ���0� , 5 

 
�  !"#"8$ (�$1!"#+.$�  �#7�#��"#��3%  !�!"$2#"�7���+#��3%  !(�!�  (� #7#"$.$%, 

�2$+9$0�  *$.8  !�71#��,  0$�0�#)�'$! �%  �  #�#.�"�'$! �%   (�'+$���%  �#73 1#��35  �#  
"$���"����  �7$��#%16#�! �%  �$!(&�.� � , 5#�# "$��7&/-�$  2$!"�  7#.�6$��,  �#7�$7#, 
2��)�.�0�'$! �$ , )�7� � -5�2�'$! �$   �  ���.�0�'$! �$  !+�%!"+# (�'+  !  &'$"�2   ���$ -
.,*��  �#*���#.8�35   .#!!�)� #*�%  (�'+  !   #�"�0�#)�'$! �2�  $1���*#2�  ��!!�%! �%  
�  �+��($%! �%  0$�0�#)�'$! �%  �#73 1#��35  �  !(�#+�'��%  �#7�% (�'+$��35  �$!&�!�+  
(WRB, 1988). 

 
�!������ . �  1986 0. �+��($%! �%   �2�!!�$%  + �#2 #5  (��$ "#  MARS (����"� -

���0  !$.8! �2�  5�7,%!"+$��32�  1�!"#�*����32�  2$"�1#2� ) �3.#  �#'#"#  �#7�#��" #  
«��'+$��� -0$�0�#)�'$! �%  �#73 1#��35  !"�#�  �+�#7��   �  ��$1�7$2��2��8, » [2]. �  "$5 
(��  (�'+$��#,  �#7# (�$"$�($.#  �$! �.8 �  2�1�)� #*�% . �#232�   �&(�32�  2$61&�#-
��1�32�  (��0�#22#2�  ,+.,/"!,   SOTER [4], ISRIC [3], EUROPEN SOIL DATABASE, # 
+ ��!!��  – + ��'+$���2  ��!"�"&"$  �2 . � .� .�� &'#$+#  (�1  �& �+�1!"+�2  � .� .��6 �+#  – 
�	��  «��17�. », �	�  «�$��( ». 

�7$��#%16#�! #,  �$!(&�.� # , ��.#1#/-#,  �#7�����#7�32�   .�2#"�'$! �2�  &!-
.�+�,2�  �  (�'+$��32�  �$!&�!#2� , +!$01# !"#�#$"!,  &'#!"+�+#"8  + �$61&�#��1�35  
(�'+$��35  (��$ "#5  �  (��0�#22#5 . �#  !$0�1�,9��%  1$�8 + �7$��#%16#�$ , �$!2�"�,  �#  
��.89�%  �# �(.$��3%  2#"$��#. , !���#��3%  2��0�.$"��2�  �#&'�� -
�!!.$1�+#"$.8! �2�  �#��"#2�  �"$'$!"+$��32�  &'$�32� -(�'+�+$1#2� , �$"  $1���%  �� -
)��2#*�����%  !�!"$23 ,  �"��#,  2�0.#  �3  (�!.&6�"8  0�!&1#�!"+$��32  ��!"�&2$�"�2  
+  ��"��.$  �#1  �!(�.87�+#��$2  �  �5�#��%   (�'+$��35  �$!&�!�+  �  + ./'�"8!,  + $1���$  
(�'+$��� -��)��2#*�����$  (��!"�#�!"+�  ��!!��  �  �+��!�/7#  [1].  

�'�"3+#,  +#6��!"8  7#1#'�  ��"$0�#*��  �7$��#%16#�#  + 0.��#.8�3%  (�'+$��� -
�$!&�!�3%  (��*$!!  ��!!��  �  �+��!�/7# , 23  !"#.�  �#��"#"8  �#1  !����2 , ���#��" �% , 
5�#�$��$2  �#7��!"�����$%  ��)��2#*�% ,  �# �(.$���%  2��0�.$"��2�  �!!.$1�+#��,2�  
(�'+  �  �#7�#��" �%  ��"$0�#.8��%  (�'+$���%  0$�0�#)�'$! �%  �#73 1#��35 . ��!"�6$�� -
$2 �#7�#��"�  ,+.,$"!,  "� , '"�  ="# !�!"$2#  1#!" +�72�6��!"8  �*$��"8  (��0�1��!"�  7$-
2$.8 �#  �!��+$  2$61&�#��1�35  !"#�1#�"�+ , '"�  (�7+�.�"  ��"$0����+#"8!,  + 7$2$.8�3% 
– �$!&�!�3%  (��*$!!  ��!!��  �  �+��!�/7# . 

���* . ��$1!"#+�"8  !�!"$2#"�7���+#��3%  !(�!�   (�'+$��� -0$�0�#)�'$! �%   �#73 
1#��35 , !�!"#+.$��3%  �#  "$���"����  �7$��#%16#�#  + )��2#"$  (�'+$��� -
0$�0�#)�'$! �%    ��)��2#*�����%  !�!"$23  ��!!��  �  �+��!�/7# .  


�2%�*���. . 
���  �#7�#��" $  !�!"$2#"�7���+#���0�  !(�! #    (�'+$��� -0$�0�#)�'$! �%   �#73 

1#��35   + �!��+&  (�.�6$��  �$  "�.8 �   �� �$"�3%  (�.�3%  �#7�$7 !  (��!&-�2  $2& �# -
����2  (�'+$��35  0���7��"�+  �  5#�# "$��7&/-�%!,  !($*�)�'$! �2  �#����2  (��)�.8 -
�35  1#��35  !  (��+.$'$��$2  �  0$�0�#)�'$! �5  �!��$���!",5 , ��  �  ��"$0�#.8�3%  (� # -
7#"$.8 = �.�0� -���.�0�'$! 4 �0�  !�!"�,��,  (�'+  (	�>��� ), �(�$1$.,$23%  �#  �!��+$  
�#���.$$  ��)��2#"�+�35  (� #7#"$.$% ���.�0�'$! �%  # "�+��!"�  (�'+3  (2� ����0# -
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��723 , )$�2$�"#"�+�#,  # "�+��!"8 , 135#��$  (�'+3 , *$../.�7��#7.#0#/-#,  !(�!�� -
��!"8  �  1� .).  

�����$���2�)�!���.4   �"����    "�#!���� -����)�6�#����4   ��2.  ����.'  
1. 	�����6���+������  "���3����  "�#!.  

1.1 �#�2$��+#��$  (�'+3  !�0.#!��  �"$'$!"+$���%   .#!!�)� #*��  1994 0. (�#.#$+  
� .>.) 

1.2. �#�2$��+#��$  (�'+3  !�0.#!��  !�+�$2$���%   .#!!�)� #*��  2006 0. 
1.3. �+"��! �$  �#7+#��$  
1.4. �#�2$��+#��$  (�'+3  !�0.#!��  WRB, 1988 
1.5. �#�2$��+#��$  (�'+3  !�0.#!��  FAO-UNESCO, 1990 
1.6. 	�1$ !  (�'+3  

2. �"������  !��=��'  %���!�4  
2.1. �12���!"�#"�+�� -"$���"���#.8�#,  (��+,7 #  
2.2. �3!�"#  �#1  &��+�$2  2��,  
2.3. �$.8$)  
2.4. �$7��$.8$)  
2.5. �� ���$.8$)  
2.6. > !(�7�*�,  
2.7. � .��  2$!"# �#7.�6$��,  �#7�$7# 
2.8. ;��2#  ! .��#  

3. 	��$��  
3.1. ��(  �.�2#"#  
3.2. ��=))�*�$�"  +.#6��!"�  
3.3. 	�1$ !  !&5�!"�  
3.4. �&22#  t>100 

3.5.  t –�#  +�71&5# >100 – (1�� ) 
3.6. t –�#  (�'+3  >50 – (1�� ) 

4. 
�������*����*     
4.1. �#7+#��$  #!!�*�#*��  
4.2. ���!"��!"8  �  +�1�+�%  !�!"#+  

5. ��#!���)�2%- ��  "�)��.   
5.1. ��(  (���13  
5.2. ���+$�8  (�'+����#7&/-�5  (���1  
5.3. �"���%  "�(  (���13  
5.4. �.&���#  7#.$0#��,  
5.5. �35�13  
5.6. �35�13  0���35  (���1  �#  (�+$�5��!"8  

6. ,�214��!�����  ��"��*2�!����    
6.1. ��(  �!(�.87�+#��,  

7. 9)�2����.�  ")�+���.    
7.1. ��(  =��7��  
7.2. 	�"$�!�+��!"8  =��7��  
7.3. �#�&9$���!"8  (��)�.,  
7.4. �"$($�8  �#�&9$��,  

8. �"������  ������#����'  ��)�2����!        
8.1.��(  (��)�.,  
8.2. ��!.�  0$�$"�'$! �5  0���7��"�+  
8.3.  	�1$ !3  0$�$"�'$! �5  0���7��"�+  
8.4.  �#.3$  ��1$ !3  
8.5.  �.#6��!"8  
8.6.  �+$"  
8.7.  �+$"  (�  9 #.$  �#�!$..#  
8.8.  ��#�&.�2$"��'$! �%  !�!"#+  
8.9.  ��(�.��"$.8�#,  5#�# "$��!"� #  
8.10. �$�$5�1  0���7��"�+  
8.11. �"$($�8   #2$��!"�!"�  
8.12. ��!"#+  2��$�#.8��0�  ! $.$"#  
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8.13. �"�& "&�#  
8.14. �.�"��!"8  
8.15. �.�6$��$  

9. �"������  "�#!���.'  $�)6�����#����'  8��$����!     
9.1. �����  
9.2. ��.�'$!"+�   ���$%  
9.3. �#!"�"$.8�3$  �!"#" �  
9.4. ���0$��3$  =.$2$�"3  
9.5. ��.�2 �  0���35  (���1  
9.6. � ./'$��$  
9.7. ��+����#7�+#��$  
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�#!3  + /6��%  (��2��! �%  (�.�!$ . �.,  ="�0�  ,�&!#  5#�# "$��3  2��! �$  �   ��"��$� -
"#.8�3$  �".�6$��,  '$"+$�"�'��0�  ($���1# . �".�6$��,  �# ��! �0�  ,�&!#  ���#7&/"  
"�$"8/  1�$+�$ #!(�%! &/  "$��#!& , (�$1!"#+.,,   �&(�&/  (.#"����#7�&/  +�7+39$� -
��!"8 . �($*�)� #  +.�,��,  �".�6$��%  �# ��! �0�  ,�&!#  �#  (�'+����#7�+#��,  (��,+., -
$"!,  (�$�2&-$!"+$���  )��2���+#��$2  #+"�2��)�35  �  (�.&0�1��2��)�35  (�'+ -
!+$".� #9"#��+35   #����#"�35 , .&0�+� - #9"#��+35  !�.��*$+# -
"35 .(�����+�.8! �% .2000).�.,  ��5  5#�# "$��3  !�$1�$ -",6$.�!&0.���!"3%  0�#�&.� -
2$"��'$! �%  !�!"#+ , �!"#"�'��$  7#!�.$��$  + !�$1�$% �  !.#��%  !"$($�� , ,+.,/-�%!,   
�$7&.8"#"�2  +.�,��,  $!"$!"+$���0�  1�$�#6# . ��7�#!"  �5  1#"��&$"!,  (��2$���  (�  5�� -
��.�0��  �# ��! �0�  ,�&!#  + (�$1$.#5  1.0-1.5 2.� ..$" , !  2�-��!"8/  �!#1 �+  100-150 
2.("#�. .1).  

�#�.�*#  1. ��#�&.�2$"��'$! �%  !�!"#+  (�'+����#7&/-�5  (���1  (�$1!"#+.$��35  2��! �2�  
�".�6$��,2�  '$"+$�"�'��0�  ($���1# , %. 

�#7�$73  �.&���#  
�2  

��"$�,  (��  
���#��" $  
���  

 
 
0,001 

 
 
0,01 

 
 
0,01 

    
 ��&!3  

�#7+#��,  (�  0�#�&-
.�2$"��'$! �2&  
!�!"#+&  

703 
 
 
1 

130-140 
190-200 
130-140 
190-200 
255-265 

20,52 
9,40 
14,4 
17,9 
13,2 

24,6 
17,8 
23,3 
16,3 
16,7 

43,3 
38,9 
40,1 
33,3 
33,4 

56,7 
61,1 
51,9 
66,7 
66,6 

�# ��! �%   �&0.���  ",6$.3%  
�  !�$1��%   

716 
 
710 

120-130 
202-212 
160-170 
210-220 

20.40 
19,50 
10,50 
14,00 

25,3 
17,4 
27,5 
18,3 

66,3 
42,5 
58,5 
61,0 

33,7 
57,5 
41,5 
39,3 

�#7#�! �%   �.��#  .$0 #,  
!&0.���   ",6$.3%  
�&0.���  !�$1��%  

764 
 
728 
 

150-160 
220-230 
85-95 
160-170 

20,10 
18,40 
18,30 
14,5 

29,6 
28,4 
28,3 
26,5 

42,0 
58,9 
45,1 
44,4 

62,0
4,1 
54,9 
35,4 

�+#.3� -
! �%  

�&0.���  .$0 �%  
�&0.���  .$0 �%  
�&0.���  ",6$.3%  
 

54 8 
 
 
242 

120-130 
200-210 
 
180-190 
220-230 

 
 
 
10,2 
12,3 

4,7 
14,5 
 
8,8 
19,5 

8,6 
40,0 
 
31,0 
40,8 

91,4 
60,0 
 
69,0 
59,2 

��+� #! -
(�%! �%  

�$!�  !+,7�3%  
�&0.���  ",6$.3%  
�.��#  .$0 #,  
�&0.���  ",6$.3%  

  �#6��%  �!��$���!"8/  0�#�&.�2$"��'$! �0�  !�!"#+#  �".�6$��%  �# ��! �0�  ,�&!#  ,+-
.,$"!,  �"!&"!"+�$  !.��!"�!"�  �  !.#��7#2$"�3$  (�!"#"�'�3$ ) (��7�# �  .��$%��%  !.�� -
!"�!"�  �#  &'#!" #5  !  (���6$��32  �$.8$)�2 . �!��+�#,  (��'��#  �1����1��!"�  (�'+� -
���#7&/-$%  (���13  - 1.�"$.8��!"8  (��*$!!�+  +�&"��(�'+$���0�  �0.���+#��, , 1#+9� -
2�  +�72�6��!"8  )��2���+#"8!,  �1����1��2&  (��)�./  + "�.-$   #����#"��0�  !.�, . 
�# !�2#.8�3%  +�7�#!"  �# ��! �0�  ,�&!#  (+ !($ "�$  ,�&!�+  '$"+$�"�'��0�  ($���1# ) (� -
 #73+#$" �(�$1$.,/-&/  ��.8  +�$2$�� ,  #  )# "��#  (�'+����#7�+#��, . 
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��1��2��)�3$  (�'+3  )��2��&/-�$!,  �#  "$��#!#5  �# ��! �0�  ,�&!# , (�$1!"#+ -
.$�3  .&0�+32�   #����#"�32� , .&0�+� -��.�"�32�  �  ��.�"�32�  (�'+#2� ,",0�"$/-�2�  
+ !+�$2  �#7+�"��    !"$(��2&  �$6�2& .(��&..��# ,1982).���  7#��2#/"  (���6$��3$  =.$-
2$�"3  2� �� -2$7��$.8$)#  !  �0�#��'$��32�  + �#72$�#5 2$. �2�  �  �#7��7�$��32�  
#�$#.#2� . ��!�./"�3$  �"2$" �   �.$�./"!,  + (�$1$.#5  100-1502.�#���.$$  '$" #,  =+�-
./*�,  0�1��2��)�35  (�'+  �# ��! �0�  ,�&!# , + #+"�2��)�3$  �"2$'#$"!,  �#  "�$"8$% 
"$��#!$  /6��%  (��2��! �%  (�.�!3 . 	5  (���!5�61$��$  !+,7#��  !  1�(�.��"$.8�32  &+-
.#6�$��$2  (�+$�5��!"�32�  +�1#2�  (�$��25#��+ .1982).  

�#7#�! �%  ,�&!  ���#7&/"  +"��&/  1�$+�$   #!(�%! &/  "$��#!&   2�-��!"8/  10-20 2 
!  +3!�"�32�  �"2$" #2�  80-1002. A����#  "$��#!3  + /6��%  '#!"�  !�!"#+.,/"  1.2-2.0 
 2 , + !$+$�� -7#(#1��2  �#(�#+.$���  + (�$1$.#5  ���2��! �%  (�.�!3  !&6�+#$"!, , !.�+# -
,!8  #�$#.#2�  ,�&!#  5+#.3�! �5  �".�6$��% . ��$1!"#+.$�  �7+$!"�, �+32�   ��0.�2$�# -
"#2� , 0#.$'�� #2� , (.�5�  �"!��"���+#��32�  ($! #2� , ($!'#�� #2�  �  �($!'#�$��32�  
0.��#2� . ��'+����#7&/-#,  ��.8  �".�6$��%  5#7#�! �0�    ,�&!#  �../!"���&$"!,  (�  
1#��32  0�#�&.�2$"��'$! �0�  !�!"#+#   ("#�. .1), 01$  !�1$�6#��$  �"1$.8�35  )�# *�%  
5#�# "$��7&$"!,  �.�7 �2�  +$.�'��#2� .    ;�7�'$! #,  0.��#  (��!&"!"+&$"  + !"#��.8��2  
 �.�'$!"+#  + (�$1$.#5  42,5-65,3%.    �1����1��!"8    (�'+����#7&/-$0�    2#"$��#.#       
(�$1!"#+.$��#,   
!&0.�� #2�  (",6$.32� ,!�$1��2� ) ��&!.#+.�+#$"  )��2���+#��$  "�(�+35  (��7�# �+  
(�'+  + &!.�+�,5  !"#*���#���0�  �#+��+$!�, . ���#-#$"  �#  !$�,  +��2#��$  7�#'�"$.8��$  
 �.�'$!"+�  '#!"�*  �.�!"�%  )�# *��  �  �#.�'�$  (��*$!!�+  +�&"��(�'+$���0�  �0.���+# -
��, . ��#�&.�2$"��'$! �%   !�!"#+  (�'+����#7&/-�5  (���1  �# ��! �0�  ,�&!#  5#�# "$ -
��7&$"  �#.�'�$  (��7�# �+ , .$!!�+�1�35  �".�6$��% . 	7  5�2�'$! �5  !+�%!"+ !.$1&$" 
�"2$"�"8  +3-$.�'$���!"8  �"  .$0 ��#!"+���235  !�.$%  �  7�#'�"$.8��$  !�1$�6#��$  (�' -
+$��35   #����#"�+  ("#�. .2). 

�#�.�*#  2. ��2�'$! �%  !�!"#+  (�'+����#7&/-�5  (���1  (�$1!"#+.$��35  2��! �2�  �".�6$ -
��,2�  '$"+$�"�'��0�  ($���1# ,% 

��2$��3$  
 �!��+#��,   
20-= + 

�#7-
�$73 

�.&�� -
�#  
!2   

�& -
2&! 

�&5�% 
�!"#"�  
!�.$%  

��"$�,  
(��  (�� -
 #.3+# -
���  

��2� -
'$! �   
!+,7#� -
�#,  
+�1# 

���$ -
�#.8�#,  
'#!"8  

�� 2 
 #��� -
�#"�+  

�#  � g 

��&!3  

703 
 
1 

130-140 
190-200 
130-140 
190-200 
255-265 

0,18 
0,16 
0,87 
0,57 
0,41 

0,06 
0,04 
0,04 
0,03 
0,06 

9,97 
- 
8,80 
6,53 
8,92 

9,79 
- 
7,92 
8,09 
7,51 

90,03 
- 
91,20 
90,47 
91,08 

4,56 
3,11 
5,06 
4,2 
4,64 

20,15 
8,11 
15,20 
14,10 
13,20 

6,40 
8,50 
7,55 
9,11 
9,10 

�# ��! �%  

716 
 
710 

120-130 
202-212 
160-170 
210-220 

0,17 
0,08 
0,14 
0,16 

0,11 
0,10 
0,17 
0,19 

8,80 
8,81 
9,11 
9,03 

9,11 
8,84 
6,84 
8,08 

91,20 
91,19 
90,89 
90,97 

3,45 
3,71 
5,04 
4,90 

16,11 
14,05 
9,75 
11,40 

5,70 
6,11 
4,50 
4,33 

�#7#�! �%  
 
 
 

764 
 
 
722 

150-160 
220-230 
85-95 
160-170 

1,09 
0,21 
0,86 
0,81 

0,15 
0,28 
0,16 
0,15 

10,71 
11,31 
13,92 
6,36 

12,01 
11,94 
9,95 
9,08 

89,29 
88,69 
86,08 
93,64 

0,65 
2,11 
0,94 
3,11 

12,73 
13,33 
10,11 
10,55 

6,11 
5,02 
6,33 
4,99 

 
�+#.3� -
! �%  

548 
 
212 

120-130 
200-210 
180-190 
220-230 

0,31 
0,30 
0,19 
0,16 

0,09 
0,10 
0,17 
0,09 

7,50 
8,30 
11,04 
11,71 

10,14 
11,01 
10,05 
12,44 

92,50 
91,70 
88,96 
88,29 

6,50 
3,74 
4,11 
4,07 

9,90 
9,90 
6,11 
6,01 

13,91 
4,90 
10,05 
6,14 

��+� #! -
(�%! �%  

 
�.,  ��5  5#�# "$���  �$7�#'�"$.8��$   �.$�#��$  2���2#.8�35  +$.�'��  0&2&!# + 

"�$"8$% 2$"��+�%  "�.-$  (��)�., , (�1"+$�61#,  �  (��9$19�5  ="#(#5 ���#7�+#��,  (� -
0�$�$��35  !.�$+  �# ��! �0�  ,�&!#  (���7�$+ ,1998).  

��#'�"$.8�&/  (.�-#18  + ��� #!(�%! �%  ��72$���!"�  7#��2#$"  5+#.3�! �%  
,�&! , ���#7&,  ($�+&/  1�$+�$ #!(�%! &/  "$��#!&  2�-��!"8/  30-50 2 + (�$1$.#5  +3-
!�"�35  �"2$"�  20-70 2.��$1!"#+.$�  ($! #2�  , �# &9$'�� #2� , 0.���!"32� , !&0.��� -
!"32�  �".�6$��,2� . �  (�'+����#7�+#"$.8��2  (.#�$  7#��2#$"  ($�$5�1�&/  7��&  #+"� -
2��)�35  (�'+    0�1��2��)�32 . �$�5�,,  ���.�0�'$! �  # "�+�#,  "�$52$"��+#,  "�.-#  
!.�6$�#  �".�6$��,2�  �#7.�'��0�  0�#�&.�2$"��'$! �0�  !�!"#+#  !  �$,!��%  �.�  ! �3"�%  
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!.��!"�!"8/  (���� ,1985, ��. �+ ,1983).���  0�#�&.�2$"��'$! �2  #�#.�7$  +3,+.$��  7�#-
'�"$.8��$   �.$�#��$  !�1$�6#��,  )�7�'$! �%  0.��3  (��  !"#��.8�#,  +$.�'��#  �.�!"35  
'#!"�*  42.0-58.9%.>"�  (�7+�.,$"  �"2$"�"8 , '"�  (�'+����#7�+#"$.8�3$  (��*$!!3  + 5+#-
.3�! �2  ,�&!$  (��1�.6#/"  �!(3"3+#"8  +�&"��(�'+$���$  �0.���+#��$  !  "$�1$�*�$%   
&2$�89$��,  �5  ��"$�!�+��!"�  (���� ,1995, �����+�.8! �% ,2011). ��6��  (�.#0#"8 , '"�  
+�7�#!"  #+"�2��)�35  (�'+  5����.�0�'$! �  1#"��&$"!,  (��1�.6�"$.8��!"8/  5+#.3� -
! �%  "�#�0�$!!��   0,3-0,4 2.� ..$" . �".�'�"$.8�#,  '$�"#  5+#.3�! �0�  ,�&!#  –
�1����1��!"8  (�'+����#7&/-�5  (���1  (�  0�#�&.�2$"��'$! �2&  !�!"#+&  + "�.-$  +$�5-
�$0�  ���.�0�'$! �  # "�+��0�  !.�, . 	7  �72$�$��%  (���!5�1,-�5  + 5�2�'$! �2  !�!"#+$  
(�'+����#7&/-�5  (���1  !.$1&$" �"2$"�"8  "$�1$�*�/  �$7�#'�"$.8��0�  &+$.�'$��,  0&-
2&!# (0,02-1,09%), !&5�0�  �!"#" #  !�.$%  (0,15-0,28%), 5#�# "$��7&,  *� .�'��!"8  ($��� -
1�+ (�'+����#7�+#��,  + !��"+$"!"+��  !  "�#�0�$!!�+�� -�$0�$!!�+��%  1��#2� �%  �#! -
(�%! �0�  2��, . >"�%  ��*$(*�$%  !+,7#�3  �  (� #7#"$.�     ��+����#7�+#��%   –  (�'+$� -
�35   #����#"�+  �# ,  � g  +3,+.$��35  +  +�1$  (.$!$�� ,  (��6�.�   �    "�'$'�35  +31$-
.$��% .  ��1$�6#��$    ��2$��35   �!��+#��%  + (�$1$.#5   15,48-18,84 20-= +. 2�6��  ��: -
,!��"8  # "�+�7#*�$%  (�0.�"�"$.8��%    !(�!����!"�  +�   +"���%   2$"��+�%   "�.-$   (�� -
)�.,   (��  &+$.�'$���  0.���!"35  '#!"�*  <0,01 22   -62,0%  (�./!��� ,1975.�#.��$ �+ , 
1997.A&.80# 1946). �.�7 �$  (�  +$.�'��$  !�1$�6#��,  5�2�'$! �   !+,7#���%   +�13   �  
2��$�#.8��%  '#!"�  �".�6$��%  �# ��! �0� , 5#7#�! �0�  �  5+#.3�! �5  ,�&!�+  ��:,!�, -
/"!,  !"#��.8��!"8/  =+�./*�����0�  �5  �#7+�"�,    (��  +$1&-$% ��.�  7��#.8�35   .�2# -
"�'$! �5  &!.�+�% . �&22#��#,  (��1�.6�"$.8��!"8  +�7�#!"#  5+#.3�! �5  2��! �5  �".� -
6$��% , 01$  )��2��&/"!,  #+"�2��)�3$  (�'+3  �*$��+#$"!,  (�  5����.�0��  (�71�$0�  
(.$%!"�*$�#  0,5-1,0 2.� ..$" .  

��+� #!(�%! �$  !�+�$2$��3$  �".�6$��,  (0�.�*$� )7#.$0#/"  (�.�!�%  +1�.8  �$�$0# 
�#!(�%! �0�  2��,  + +�1$ 5�.2�!"35  0�,1 , 1/�  �  +�.�����#7�35  +�7+39$��% . ��$1 -
!"#+.$�3  !.��!"32�  ($�$�#��"#��32�  2��! �2�  �!#1 #2�  �#7.�'��0�  0�#�&.�2$"�� -
'$! �0�  !�!"#+# . �#!�.$�3  + �#7��%  !"$($�� , !"$($�8  !�.$�# �(.$��,  �(�$1$.,$"!,  0�( -
!�2$"��$%  "$���"���� . �.,6�#,  7��#  (��!"��#$"!,  +1�.8  �$�$0�+�%  .����  �  !.�6$�#  
($! #2�  �  ($!'#�� -0.���!"32  2#"$��#.�2  !  =�.�+32�  )��2#2�  �$.8$)# ,(�"#$+ ,1992). 
��'+����#7&/-#,  ��.8  !+�1�"!,    !�71#��/  &!.�+�%  �".�'#/-�5!,  �#7�����#7�$2  (�  
($!"��"$ ,  ��"�#!"��!"8/  7#!�.$��, , !�.��*$+#"�!"� , =��1���+#���!"�  �  7#��.#'�+# -
��, . ��$#.3  �5  �#!(�.�6$�3  + 1$.8"�+� -#../+�#.8��%  �#+���$  ��� #!(�%! �0�  �$ -
0���#  + �$!!"�'�35  &!.�+�,5  !  7#!"�%�32  �$6�2�2  0�&�"�+35  +�1 (���� ,1997). �!���$  
7�#'$��$  �2$/"  �#7.�'�,  + 0�#�&.�2$"��'$! �2  !�!"#+$  (�'+����#7&/-�5  (���1 , ��& -
!.#+.�+#,  �#1� #.8�3$  �72$�$��,  + !+�%!"+#5 (�'+  �  #�$#.#5 �5  �#!(��!"�#�$��, . ��  
1#��32  0�#�&.�2$"��'$! �0�  !�!"#+#  !�1$�6#��$  '#!"�*  �"1$.8�35  )�# *�%   �.$� -
.$"!,  + 9��� �2  1�#(#7��$ : (�  )�7�'$! �%  0.��$ , �#7�$7 548-0.&���#  120-130 !2 -8,6%, 
!��"+$"!"+$���  �#7�$7 212-220-230!2 -40,8%. ���2$  "�0� ,  �.�'$!"+�  )�7�'$! �0�  ($! -
 # 1�!"�0#$"  1�  91, 4% !�71#+#, �.#0�(��,"�3$  &!.�+�,  1.,  2$!"��0�  (.� #.8��0� ) 
1�$�#6# , (��.1#"�+  1956; �#.��$ �+ , 2010). �  &2&.,*�,  .$0 ��#!"+���235  !�.$%  + 
(�'+����#7&/-�5  (���1#5  !2$�,/"!,  + (��!"�#�!"+$  "�#�7�"�2  ��&!.#+.�+#,  �$6�2  
.� #.8��0�  ((,"��!"�0� ) 1�$�#6#  !  �#!!�.$��$2  (�'+ . �  �".�'�$  �"  &!.�+�%  �#!!2�" -
�$��35  ,�&!�+  (�# ��! �0� , 5#7#�! �0� , 5+#.3�! �0� ) ��+� #!(�%! �2  �".�6$��,2  
5#�# "$��3  �$!!"�'��!"8  �$.8$)#  �  !.��!"�!"8  (�  0�#�&.�2$"��'$! �2&  !�!"#+& . ��  
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!�$13 . 

�.!��.  
�($�+3$  (��+$1$�#  �*$� #  &!.�+�%  )��2���+#��,  �  )�7� � -5�2�'$! �5  (� #7#"$.$% 
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	�-#�!.�  ���!� : #�5$�.�0�'$! �$  (#2,"�� � , )#&��!"�'$! �$  �!"#" � , +�1� -

+�% !�!"#+ , �$.8$) ,  #����#"�3$   �� �$�*�� , !.#���#7+�"3$  (�'+3 . 
�  2008 0�1# +$1$"!,  �2(.$ !��$  �!!.$1�+#��$  #�5$�.�0�'$! �0�  (#2,"�� #  

�&5 #%  II,  �"��3%  �#!(�.�6$�  + � &9��! �2  �#%��$  �$!(&�.� �  �#0$!"#�  + 2,5  2    
/0� -+�!"� &  �"  ! . � &9# . �&5 #%  II ,+.,$"!,  2��0�!.�%�32  (#2,"�� �2  �" �3"�0�  
"�(# , �"��!,-�2!,    =(�5$  �.1�+#�# . ��:$ "  �!!.$1�+#��,  (��&��'$�    �!"#�*&  (� -
+$�5��!"�  +3�#+��+#��,  �#��$0�  (.$%!"�*$�# , �"��!,-$2&!,    .$+#9��! � -
# &9��! �2&  (.#"����#7��2&  (�1�,"�/ . �3!�"#  2$!"# �#!(�.�6$��,  (#2,"�� #  �#1  
&��+�$2  2��,  !�!"#+.,$"  1629 2; �#1  &��+�$2  (��"$ #/-$%  71$!8 � . � &9#  – 220 2. 
����1��#"3  2$!"# �#! �(�  – N 42°14'470"; E 47°21'395". ��5�#��+9�$!,  "�.8 �  + 
="�2  2$!"$ �#��$(.$%!"�*$��3$  �".�6$��,  + +�1$ ��"2�'��  '$�$1&/-�5!,  !&0.�� �+  
�   �&(����.�2�'��0�  2#"$��#.#  (� �3+#/"  (.#-�2  2$.�+3$  (���13  +�1��#71$.# . �  
�#%��$  !"�,� �  �&5 #%  II 2�-��!"8  �#��$(.$%!"�*$��+35  �".�6$��%  1�!"�0#$"  !+�$0�  
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!"#+.,/"  )�#02$�"3  (�71�$(.��*$��+�%  (�+$�5��!"�  +3�#+��+#��,  (�2��5#��+ , 
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 �#6�32  �" �3"�$2  + �!!.$1�+#���  (#2,"�� #  �&5 #%  II !"#.�  ���#�&6$��$  
)#&��!"�'$! �5  �!"#" �+ . �  �1��2  !.&'#$  – ="�  $1���'�#,  �#5�1 #  (!.�%  60), # +�  +"� -
��2  (!.�%  80) ���#�&6$��   �&(��$  �#7��+�.�+�$  ! �(.$��$  �7  140 �(�$1$.�235  �  100 
�$�(�$1$.�235  )�#02$�"�+   �!"$% , 7#.$0#/-�5  +  ��"$ !"$   &.8"&���0�  !.�, . �  (�$1 -
!"#+.$���2  2#"$��#.$  7#)� !���+#�3  *$.3$ , )�#02$�"���+#��3$ , # "# 6$   �!"�  + !� -
'.$�$��,5  – #�#"�2�'$! �$  !+,7 �  �#%1$�  "# 6$  '$�$(  6�+�"�35 . ��1�+�%  !�!"#+  
(�$1!"#+.$�  .�9#18/  �"$���#  (Equus stenonis), !.�6����0�2  �.$�$2  (Eucladoceros 
senezensis), 1+&2, +�1#2�  #�"�.�( , �,1�2   �!"$%  5�-�35  2.$ �(�"#/-�5  (="�&!! �%  
+�. , 0�$�#  �  1� .). �&5 #%  II (�  (�$1!"#+.$���2&  (#.$��"�.�0�'$! �2&  2#"$��#.&  
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(�$1+#��"$.8��  1#"��&$"!,  +�$2$��32  ��"$�+#.�2  1,7-1,8 2.� . .$"  (�2��5#��+  �  
1� .,2012). 
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.�0�'$! �5  0�#��*  2$61& ��2� . �$��,"��  "# 6$ , '"�  �$.8$)  �3.  !.#���#!'.$�@� : 1$-
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! �.8 �5  !#�"�2$"��+  1�  �$! �.8 �5  ($�+35  2$"��+ . �.$13  1.�"$.8��0�  ($1�0$�$7# 
�3.�  ���#�&6$�3  + +$�5�$% '#!"�  "�.-�  (($�+3$  20 2). �1$!8  �"2$'#/"!,  2 '#!"�'��  
!�5�#��+9�5!,  (��)�.,  (!�$1���3$  0���7��" ) (�.�0$��"$'$! �5  2$"#2��)�'$! �5  
(�'+ , !  (��7�# #2�  �../+����+#��,  0.��3 , �0.$$��, , #  &2&.,*��  ($1�0$��35   #��� -
�#"�+ . 
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*�� , �2$/-#,  (�'+$���$  (���!5�61$��$ . >"�"  )# "  !+�1$"$.8!"+&$"  �  !&-$!"+�+#���  
1� /+�  +�$2,  )��2���+#��,  �!!.$1&$2�%  "�.-�  �#.�'�,  �#7+�"35  (#.$�(�'+  + +$�5��5  
(�7�*�,5  �$.8$)# . �$��,"�� , �1��%  �7  )#7 �#7+�"�,  ="�5  (#.$�(�'+  �3.  ($1�0$�$7 + 
&!.�+�,5  "@(.�0�  !$2�#��1��0�   .�2#"# . 

�31$.,$"!,  !$��,  !.#���#7+�"35  (�'+  �#  !�$1����%  '#!"�  "�.-�  (33-34,5 2), 01$ 
���#�&6$�3  �$($�$�".�6$��3$   &.8"&��3$  &��+��  ���"#��,  (�&5 #%  II, !.�%  80), 01$ 
�#5�1 �  ���#��"#��35   �$2�$%  �#5�1,"!,  in situ, + '$" �%  !"�#"�0�#)�'$! �%  !+,7�  !  
 �!"�32�  �!"#� #2�  1�$+��5  6�+�"�35  – (�-$+32�  �"5�1#2�  ���"#"$.$%  !"�,� � . 

�  1#��35  (�'+$��35  "$.#5 (�$1!"#+.$�3  .�98  2#.�2�-�3$  !�$1���3$  0���7�� -
"3  �  (10-25 !2 ). �$�5��$  0���7��"3  + (��)�.,5  �"!&"!"+&/" , (�$1(�.�6�"$.8��  ���  
�3.�  ($�$�".�6$�3  + (��*$!!$  (�!.$1&/-$%  1$�&1#*�� . �#��3$  0���7��"3  �"  � �& -
6#/-�5  �&�35  �  !+$".� -�&�35  !&0.���!"35  .�"�!.�$+  �".�'#/"!,  ��.$$  "$2��%  � �# -
! �% , 2$�89$% !.��!"�!"8/  �  ��.89$%  �!"�& "&�$���!"8/ , �#.�'�$2  6$.$7�!"� -
2#�0#�*$+35  (��2#7�  �   �� �$*�% . ���#�&6$��3$  !.$13  (�'+����#7�+#��,  0�+��,"  �  
 �#" �+�$2$���2  (�$  ��.$$  !�"��  .$" ) ($1�0$�$7$, (�$�3+#$2�2   !.#��%  =��7�$% �  �� -
+�% !$1�2$�"#*�$% . ��'+3 , +$��,"�� , )��2���+#.�!8  + &!.�+�,5  !$2�#��1��0�   .�2# -
"#. 

 �  ��6�$%  '#!"�  "�.-�  �".�6$��%  !.$1�+  1.�"$.8��0�  ($1�0$�$7# (� #  ���#�& -
6$��  �$  �3.� , ��  (�.$+3$  �!!.$1�+#��,  $-$  �$  7# ��'$�3 . 

 ���2$  !��!"+$���  (�'+$��35  "$. , + 2�-��%  "�.-$  �".�6$��%  +31$.,/"!,  �,1  
�#!!$,��35  (�'+$��35  �  1�#0$�$"�'$! �5  (��7�# �+ . �  ��2  2�6��  �"�$!"�  2�0�#*�/  
�  #  &2&.,*�/   #����#"�+ ; 6$.$7�!"� -2#�0#�*$+3$   �� �$*��  �  (��2#7 � ; 0.���!"� -
(3.$+#"3$   &"#�3  �  2#�0#�#23  �#  �7+$!"�, �+�%  0#.8 $; �0.$$��$  �  1� . 

 �#���$  (#.$�(�'+$���$  �!!.$1�+#��$  (�7+�.,$"  1�(�.��"8  �$7&.8"#"3 �!!.$1� -
+#��% �  0$�$7�!$ 2�-��%  "�.-�  �#��$(.$%!"�*$��+35  �".�6$��% , �5  (�!.$1&/-$%  
"�#�!)��2#*��  + �$7&.8"#"$ ($1�0$�$7#, 1�#0$�$7# �  = 7�0$�$7# + *$.�2 . 

 
�"����  ����)��%). : 

1. �2��5#��+  � .� . 	!!.$1�+#��,  (#2,"�� �+  �.1�+#�# . – � .: ���� , 2007. – 52 ! . 
2. �2��5#��+  � .� ., �6$�$.8$+ . � .� ., �#�.��  � .� . ;#&�#  2.$ �(�"#/-�5  

!"�,� �  2&5 #% II ((�  �$7&.8"#"#2 �#! �(�  2009-2010 00.) // �#" . 2$61. �#&'� .  ��) . 
«XXVII ��&(��+! �$  '"$��, . �#&'�3$  �" �3"�,  + #�5$�.�0��  �$+$���0�  �#+ #7#: �! -
!.$1�+#��,  �  ��"$�(�$"#*�� ». �#5#' #.# , 2012. � .16-18.  
 

���  550.385.551.5, 550.348.098.45, 550.361.2, 551.217.4 
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�  1#���%  �#��"$  (��+�1�"!,  !�#+�$��$  +3���!�+  "$(.�+�%  =�$�0��  �  (#��� �+35  

0#7�+ + !+,7�  !  !$%!2�'��!"8/  �  +&. #��72�2 , !  #�#.�0�'�32�  +3���!#2�  + �$7&.8"#"$ 
1��3'�  �  �!(�.87�+#��,  +!$5 +�1�+  �! �(#$2�0�  "�(.�+# . ���+�1,"!,  (�1����3$  �#! -
'$"3 . ��  �$7&.8"#"#2 ="�0�  !�#+�$��,  1$.#$"!,  +3+�1 ��  �(�$1$.,/-$%  ��.�  !$%!2�' -
��!"�  + )��2���+#���  (#��� �+�0�  =))$ "#  �  �#�./1#/-$2!,  (�"$(.$���   .�2#"# . 

 
��,#	�%	  ����� : �	����#����1 , �	����*�)  �  ��)��  �  �	����#����1, , =�	��	��#	 -

�
�)  �����"�*�)  �	�� , ��	�$0����%	  �%����%  �	"�� , ���
����� , ������1��	  "��	"�	 -
��	 , "����
��%	  ���% , �����"��	��%	  �%����% . 

 
�"!&"!"+�$  �#&'��0�  (�15�1#    ��:,!�$��/   .�2#"�'$! �5  #��2#.�% , (��+$19�5  

  !"�5�%�32  �$1!"+�,2  .$"# 2010 0�1#, �  (#�#1� !#.8�3$  +3! #73+#��,  ��  �5  (����1$  
,+�.�!8  (��&1�"$.8��%  (��'���%  +3(�.�$���0�  �#2�  �#&'��0�  #�#.�7# .  

�#!&5#, �!.�6��+9#,!,  2#!!�+32�  (�6#�#2�  + *$�"�#.8�35  �#%��#5  ��!!�� , (�  
2�$��/  �& �+�1�"$.,  ��!0�1��2$"*$�"�#  ��&!.�+.$�#  (��+��!�2  �#! #.$���0�  +�71&-
5# �7  ��#+�%! �%  (&!"3�� ; (�  2�$��/  �$�#1�+35  #12���!"�#"���+  �$0����+  – 2#!!� -
+32�  (�16�0#2� ; # �$ �"��3$  6&��#.�!"3  �#2$ #/"  �  �#  ���!"�#��3$  1�+$�!��  !  �! -
(�.87�+#��$2  !(&"�� �+�%  "$5�� � . 

�#  1+# 0�1# 1�  �#0$!"#�! �0�  7$2.$"�,!$��,  14 2#,  1970 0�1# � .� . �&$"��+32 , 
� .� . �#���$ �+32 , � .� . �$+ �+�'$2 , �3.  &!"#��+.$�  !#2  )# "  �$0���#.8��0�  &+$.�'$ -
��,  (.�"��!"�  "$(.�+�0�  (�"� #  �7  �$1�  + !�$1�$2  + 1+# �#7# [1], # �$(�!�$1!"+$���  
($�$1  7$2.$"�,!$��$2   ��  &+$.�'�.!,  + 4 �#7# (��! .1).  

�(�!.$1!"+�� , ="�  �3.�  (�1"+$�61$��  (�  ! +#6���32  �#�./1$��,2  � .� . �/�� -
2�+�% [2] �  � .� . �9���+32 [3]. 

 

�� .1. �$(.�+#,  #��2#.�,  �#  ! +#6��$  �#5#' #.#  1 + !+,7�  !  �#0$!"#�! �2  72.$"�,!$�� -

$2 14 2#,  19700�1# (�  �&$"��+&  � .� . �  1� . [1]. 
�  &'$"�2  )&�1#2$�"#.8��0�  �  (�� .#1��0�  7�#'$��,  �$7&.8"#"�+  �#��"  [1-3], + 

�$7&.8"#"$ !��!"+$��35  2��0�.$"��5  �$6�2�35  �#�./1$��%  7# 1��#2� �%  0$�5�2�'$ -
! �5  0�1��0$�.�0�'$! �5  �  ���.�0�'$! �5  (�.$%  #+"��#2�  !�!"#+.$�3  0�#)� �  (�� -
!"�#�!"+$��� -+�$2$���0�  �#!(�$1$.$��,  =�$�0$"�'$! �5  �  )�7� � -0$�5�2�'$! �5  #�� -
2#.�% 1.,  +!$0� !($ "�#  7$2.$"�,!$��%  (��! .2, ��! .3).  ��  0�#)� #2  2�6��  �*$��"8  
2#!9"#�3  +3��!#  "$(.�+�%  =�$�0��  1.,  ./��0�  !�.8��0�  7$2.$"�,!$��, . �.�"��!"8  
"$(.�+�0�  (�"� #  1.,  !$%!2�'$ �  �$# "�+�35  �$0����+  (�  �/��2�+�%  � .� . !�!"#+.,$"  
+ !�$1�$2  0,05 �6 /22E!. �.,  !$%!2�# "�+�35  �$0����+  ="�  7�#'$��$  (��2$���  + 2 �#7# 
+39$. �  + (��*$!!$  (�10�"�+ �  !$%!2�'$! �0�  !��3"�,  "$(.�+�%  (�"�  (�  �#9�2  1#� -
�32  &!�.�+#$"!,  + !�$1�$2  $-$  +1+�$, ".$. !�!"#+.,$"  (��,1 #  0,2 �6 /22E! [5]. 
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�� .2 ���1�.6�"$.8��!"8  �#7+�"�,  0$�"$�2#.8 -
�35  #��2#.�%  �#  !"#1��  )��2���+#��,  7$2.$"�, -
!$��%  


�� .3 �#1�&!3  (��,+.$��,  0$�"$� -
2#.8�35 , 0$�5�2�'$! �5 , 0�1��1��#2�'$ -
! �5  �  ���.�0�'$! �5  #��2#.�%  �#  !"#1��  
)��2���+#��,  7$2.$"�,!$��%  

�$   #!#,!8  (��0��!"�'$! �0�  7�#'$��,  ="�  1+&5 0�#)� �+ , # *$�"��&$2  !+�$  +�� -
2#��$  �#  =�$�0$"�'$! �%  !&-��!"�  !$%!2�'$! �5  !��3"�% . ��-�$  2#!9"#�3  �$0�� -
�#.8�35  #��2#.8�35  +3���!�+  0$�"$�2#.8��%  =�$�0�� , (�$19$!"+&/-�$  �  !�(��+�6 -
1#/-�$  !�.8�3$  7$2.$"�,!$��, , +($'#".,/"  !+�$% 0�#�1��7��!"8/ . 

�  (��2$�& , �#  !"#1�,5  (�10�"�+ �  �  !+$�9$��,  �&2#"�#�! �0�  7$2.$"�,!$��,  
24.12.2004 0�1# � =9,2 + ��2$��3%  �#!!$%�  7# 20 2$!,*$+ , (�$19$!"+�+#+9�5  ="�2& !� -
�3"�/ , �3.�  +3�$!$��  1021�6  "$(.�+�%  =�$�0��  !  "$���"����  (.�-#18/  (��2$���  
2,5E101422. 

�1�# �  ="�2  �$  �!'$�(3+#$"!,  "$(.�+#,  =�$�0$"� #  !$%!2�'��!"� , (�! �.8 &  
!��5�����  !  &+$.�'$��$2  (.�"��!"�  "$(.�+�0�  (�"� #  �$7 �  +�7�#!"#/"  2#!9"#�3  1$-
0#7#*��  )./�1�+  + ��2$��3%  �#!!$%�  �"��!�"$.8��  �5  )���+35  7�#'$��%  + !$%!2�! -
(� �%��$  +�$2, . �$�$1  �&2#"�#�! �2  7$2.$"�,!$��$2  26.12.2004 0�1# (��2$���  !  '$" -
+$�"�  7$2��% (�+$�5��!"�  �3.�  +3�$!$��  !+39$  3E101123 !(��"#��35  0#7�+, +  �"��35  
(��2$���  2/3 (�$1!"#+.$�3  2$"#��2 , # 1/3 1+&� �!8/  &0.$��1# . ���  ="�2  )���+3$  
7�#'$��,  !�!"#+.,/"  � �.�  200 !2 3 (�  ��%"�+&  � .	 . �  ��$'&5���%  � .� . [4], # #��2#.8 -
�3$ , (�  �#9�2  7#2$�#2, 600 !2 3 !  1 22 + 0�1 [5]. 

�!$  ="�  �$  �3.�  �7+$!"��  $-$     ��*&  (��9.�0�  !"�.$"�,  �$  "�.8 �  + !$%!2�.� -
0�� , ��  �   + 1�&0�5  �#& #5 �  �$2.$ , �  (�"�2&  !  ��.89�%  1�.$% ! $(!�!#  +�!(����2#$"!,  
!$%!2�.�0�'$! �%  �#& �%. >"�2  �$7&.8"#"#2  !"#.�  +$��"8  "�.8 �  (�!.$  !#2�!"�,"$.8 -
�35  ($�$!'$"�+ , (��+$1$��35  + 	�!"�"&"$  +&. #��.�0��  �  !$%!2�.�0��  ���  ��� . 

�!.�  �3  ="�  �#&'�3$  �$7&.8"#"3 �#�./1$��%  �3.�  (��!&-�  "�.8 �  �1��2& , 1#6$ 
!#2�2&  0�#�1��7��2&  !$%!2�'$! �2&  !��3"�/ , �2�  2�6��  �3.�  �3  (�$�$��$'8  + 
�*$� $  �5  ��.�  + 0$�.�0�'$! �%  =+�./*��  �  + #��2#.8�35  (����1�35  (��*$!!#5 ,  �"� -
�3$  23  �#�./1#$2  + �#!"�,-$$  +�$2,  (7#!&5�, �#+�1�$��, , (�6#�3 , &�#0#�3 �  1�&0�$ 
!"�5�%�3$  �$1!"+�, ). ��   �.8  ! ���  ���  (��!&-�  +!$2& !($ "�&  7$2.$"�,!$��% , # �5  
'�!.�  �#  �$2.$  !�!"#+.,$"  �"  100 "3!,'  + 0�1 �  +39$, #+"��3  !  (�.�32  �!��+#��$2  �! -
2$.�.�!8  & #7#"8 �#  �(�$1$.,/-&/  ��.8  !$%!2�'��!"�  [5-6],  + 0.��#.8��2  (�"$(.$ -
���   .�2#"# . 

�#2�  (���7+�1,"!,  2��0�.$"��$  �#�./1$��,  7# 2�0�#*�,2�  ($�$.$"�35  ("�* , + 
'#!"��!"�  !"��6$%  + (�$1$.#5  �#0$!"#�# . ��3'��  + !$%!2�!(� �%��$  +�$2,  !"��6�  
(��.$"#/"  + �#%��  0.�#5#' #.3  + (�!.$1��5  '�!.#5  2#�"# . �  2004 0�1& !"��6�  �$�6� -
1#���  (��.$"$.�  �#  20 1�$% �#�89$ . �  ="�"  0�1 +$!�#  �#!"&(�.#  �#2��0�  �#�89$  �  �3 -
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.# "$(.$$ , '$2  ��3'�� . 1 2#,  &6$ ���.8��  *+$.# !��$�8 , ��3'��  �#!(&! #/-#,!,  �$  
�#�89$  10-15 2#, . 	  .$"�  �3.�  '�$7+3'#%��  6#� �2 . 

��!.$  (�1!'$"�+  2#!9"#��+  +3���!�+  0$�"$�2#.8��%  =�$�0��  + #"2�!)$�&  + �$ -
7&.8"#"$ (�10�"�+ �  �  !+$�9$��,  �&2#"�#�! �0�  7$2.$"�,!$��,  26 1$ #��,  20040 #+"� -
�3  (��,.� , '"�  +!$ ($�$'�!.$��3$  ,+.$��,  �3.�  ��&!.�+.$�3  �2$���  1#��32   #"#!" -
��)�'$! �2  !��3"�$2 . �3���!3  #��2#.8��0�  "$(.# , +31$.�+9$$!,  + !+,7�  !  ="�2  
!�.8�$%9�2  7$2.$"�,!$��$2  �#9$0�  +$ #, 1�!"�0.�  "# �5  2#!9"#��+ , '"�  ="�  (�+.�,.�  
�#   .�2#"  �#  +!$% (.#�$"$ . 

�+"��#2�  +3(�.�$�3  �*$��'�3$  �#!'$"3  (�  �(�$1$.$��/  2#!9"#��+  +3��!#  "$-
(.#  +!.$1!"+�$  �7+$�6$��,  �!.#�1! �0�  +&. #�#  >%,)8,".#%� &1.8  1.,  �(�$1$.$��,  
$0� ��.�  + �#�./1#$235   .�2#"�'$! �5   #"# .�72#5 , �5+#"�+9�5  '#!"8  (��!"�#�!"+#  
��!"�'��%  �+��(3  +  ��*$  2010 0�1# [10]. 

���'����  !.$1!"+$��3$  !+,7� , ��&!.�+�+9�$  7#!&5& �  2��6$!"+$��3$  (�6#�3  + 
*$�"�#.8��%  (�.�!$  ��!!��  �  !2$6�35  �$0���#5  + 20100�1&, 0$�$"�'$! �  ��&!.�+.$�3  
�# .#1 �%  $!"$!"+$���0�  (�"$(.$��,  +�71&5# + !+,7�  !  �#!"&(.$��$2  .$"�$0�  ($���1#  �  
+3��!�2   �.�!!#.8��0�   �.�'$!"+#  "$(.#  + �$7&.8"#"$ �7+$�6$��,  +&. #�#  + 	!.#�1�� .  

�#2�  &!"#��+.$�� , '"�  0.#+�32  (�!"#+-� �2  (�+39$��,  "$(.#  + #"2�!)$�$  ,+-
.,$"!,  �2$���  !$%!2�'��!"8 , (./!  !��5����3$  +3���!3  (#��� �+35  0#7�+ =�1�0$��� -
0�  (���!5�61$��, ,  �"��3$  "#  6$ �$!&"  !  !���%  0$�"$�2#.8�&/  =�$�0�/ , # 7�#'�"  �  
"$(.� . 

�#��� �+3%  =))$ "  �#  (.#�$"$  �$  +�7��  +�$7#(��  + (�!.$1��$  0�13 , ��  �3.  +!$-
01# �  ��&!.�+.�+#.!,  $!"$!"+$��32�  (����1�32�  (��'��#2� . �$.$�3$  = �.�0� , �$!(� -
 �,-�$!,  �  !&18�$ ���!)$�3 , (3"#/"!,  !+,7#"8 �#�./1#/-$$!,  (�"$(.$��$   .�2#"#  
�! ./'�"$.8��  !  �#7+�"�$2  !�+�$2$���%  (��239.$���!"�  �  ��!"�2  ��:$2�+  !6�0#$ -
2�0�  "�(.�+#  �#  �$2.$ . �$ �"��3$  1#6$ &1#�,/"!,  +  �#%��!"� , (�1!'�"3+#,   �.�'$ -
!"+# (#��� �+35  0#7�+, +31$.,$235  !$.8! �5�7,%!"+$��32�  6�+�"�32� , �.�  ��!�+3 -
2�  (�.,2� . ��$61$��3$  ���*3  !  #�"��(�0$��32  +.�,��$2  �#   .�2#"  !'�"#/" , '"�  
(��1�.6$��$  ="�% 1$,"$.8��!"�  �$2��&$2�  (��+$1$"    .#+������#7��2&  �   #"#!"�� -
)�'$! �2&  �72$�$��/   .�2#"#  �  �$�7�$6��%  0��$.�  +!$0� 6�+�0�  �#  (.#�$"$ . 

> �.�0�  71$!8 7#�3+#/"  �  "�2 , '"�  +135#$23% 6�+�"�32�   �!.���1 , �#+��   #  �  
+31$.,$23% &0.$ �!.3%  0#7 �  2$"#� , # "#  6$ (��1& "3  6�7�$1$,"$.8��!"�  �  �#7.�6$ -
��,  +!$5 (��'�5  6�+&-�5  �#  7$2.$ ��0#��72�+ , �#5�1,"!,  + 1��#2�'��%  !�!"$2$   �& -
0�+���"#  +$-$!"+ , �  + *$.�2  �� #  �$  +.�,/"  �#  ��-�%  �#.#�!  ="�5  +$-$!"+  + ���!)$ -
�$ . ���2$  "�0� , +!$0�  # �5 -"�  2-3 !�"��  .$"  �#7#1  �.�'$!"+�  1� �5  6�+�"�35  + (�$ -
��,5  �$+$���%  �2$�� � , (#2(#!#5  ?6��%  �2$�� � , �#  (��!"��#5  ������ , �  !"$(��%  
7��$  *$�"�#.8��%  ��!!��  �3.�  �$!�#+�$���  ��.89$ , '$2  �3�$ . 

���'��#  &!"�%'�+�!"�  ��2$���0�  �#!!$%�#    (�1���32  ).& "&#*�,2   ��*$�"�# -
*�% �#7.�'�35  $$  �2(��$�"�+   ��$"!,  + 0��2#1�35  ��:$2#5  #"2�!)$�3  �  0�1��!)$ -
�3 , �  !&-$!"+�+#���   ,+.$��,  �&)$���!"� . �&"8  $0� 7# ./'#$"!,  + 1��#2�'$! �2  �#+-
��+$!��   ��*$�"�#*�%  +!$5  �2(��$�"�+  + #"2�!)$�$  �  +�1#5 2���+�0�  � $#�# , + !��" -
+$"!"+��  !  &�#+�$��$2  �.#%($���# -�$�1$.$$+# , PV/T=const, !&"8  �"���%  + "�2 , '"�  
�72$�$��$  �1��%  �7  $0� !�!"#+.,/-�5  �$�72$���  (��+�1�"    �72$�$��/  �  1�&0�5  
 �2(��$�"�+ . �# �2  ���#7�2  �#9$  2�$��$  (�.��!"8/  !�0.#!&$"!,  !  2�$��$2  '.$� ��#  
���  � .� . ����5"��#  �  "�2 , '"�  &+$.�'$��$  !�$1�$% "$2($�#"&�3  #"2�!)$�3  +!.$1!" -
+�$ $!"$!"+$��35  (��'��  !#2�  (�  !$�$  (��+�1�"    &+$.�'$��/   ��*$�"�#*��  + �$% �� 2 
�  2$"#�# + #"2�!)$�$  7# !'$"  +31$.$��,  �5  �7  �#!"+��$���0�  !�!"�,��,   + +�1#5 2��� -
+�0�  � $#�# , # �� #  �$  �#�����" [12]. ;���+3$  (�!"&(.$��,  (#��� �+35  0#7�+ + #"2� -
!)$�&  �7  �$1�  +!.$1!"+�$  !$%!2�'��!"�  �  +&. #��72#  �$  (��+�1,"  �  �$  (��+�1�.�    �5  
($�2#�$�"��2&  �# #(.�+#��/  + #"2�!)$�$  (.#�$"3  �   .�2#"�'$! �2  #��2#.�,2  
�2$���  7# !'$"  ,+.$��,  �&)$���!"�  �  !&-$!"+�+#��,  �$! �.8 �5  1&�.��&/-�5  1�&0 
1�&0# 2$5#��72�+  +3+�1# �7�3" �+  &0.$ �!.�0�  0#7# + #"2�!)$�$  + 0$�.�0�'$! �$  �  
0$�5�2�'$! �$  "&(� � . 

�  (��1�.6$��$  ="�% "$23  �#2  +�1�"!,  +#6�32  (���7+$!"�  !�#+�$��$  2#!9"#��+  
$!"$!"+$���%  1$0#7#*�� 7$2.�  (�!�$1!"+�2  5�.�1��%  1$0#7#*��, ��&!.�+.$���%  !$%!-
2�'��!"8/ , �  0��,'$%  1$0#7#*�� + �$7&.8"#"$ # "�+��0�  +&. #��72#  !  2#!9"#�#2�  #� -
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"��(�0$��35  �  "$5��0$��35  +3���!�+  (#��� �+35  0#7�+, + '#!"��!"�  �� 2, !�#+��"8  
2#!9"#�3  +31$.,$2�% (��  ="�2  "$(.�+�%  =�$�0�� . 

�#(�2��2 , '"�  !�0.#!��  �#9�2  �#!'$"#2 ,  �.�'$!"+�  !+$�5)���+�  1�!!�(��&/ -
-$% "$(.�+�%  =�$�0��  + !+,7�  !  (�10�"�+ �%  !$%!2�'$! �0�  !��3"�,  7#+�!�"  �"  +�$2$-
��  �#7+�"�,  "$(.�+�%  #��2#.��  �  (.�-#1�  $$ �5+#"3+#/-$% ,  �"��3$  + !+�/  �'$�$18  
!+,7#�3  !  =�$�0$"�'$! �2   .#!!�2  ="�0�  !��3"�,  (!2 . ��! .2 �  3) 

��0.#!��  !"#"�!"� $  (�!.$1��5  .$" , # "#  6$ 2��0�'�!.$��32  7#,+.$��,2  + ��	  
�  1#6$ �#&'��%  .�"$�#"&�$ , �#7+�"�$  1��3'�  0��/'�5  (�.$7�35  �! �(#$235 , # "#  6$ 
(���7+�1!"+#  �  =�$�0$"� �  + !�+�$2$���2  2��$  1�!"�0.�  "# �5  2#!9"#��+ , '"�  , ��3  
!(�!����  &6$ � #73+#"8 +�1�2�$  +.�,��$  �#  !�!"�,��$   .�2#"#  �#9$% (.#�$"3 . 

�#��3$ , �#5�1,-�$!,  + !+���1��2  1�!"&($ , �   �.�'$!"+$  1��3+#$235  =�$�0$"� -
'$! �5  �$!&�!�+  + 2��$  �$! �.8 �  �#7�,"!, , �1�# �  23  (�!"#�#.�!8  !���#"8  !+$1$��,  
�7  2��6$!"+#  �!"�'�� �+ , '"��3  (�.&'�"8  ��.$$ -2$�$$ (�.�&/   #�"��& . >"�  1#��3$  
(�$1!"#+.$�3  + "#�.�*$  1. 

���� .1 ��.�'$!"+�  "$(.�+�%  =�$�0��  �  �� 2 �"  1��3'�  2���+35  "�(.�+�35  �$!&�!�+  (�  
1#��32  �#  2009-2010 0�1. 
�#�2$��+#��$  �$ -
!&�!#  

��.�'$!"+� , 1��3 -
+#$2�$ + 2��$  + 0�1 

>�$�0�, ,  �"��#,  2�6$"  +31$-
.�"8!,  (��  (�.��2  !6�0#���  ="� -
0�   �.�'$!"+#  �$!&�!#  

��.�'$!"+�  �� 2, +31$-
.,/-$$!,  (��  !6�0#���  
="�0�  �$!&�!#  

�$)"8  �  �$)"$(�� -
1& "3  

3,9N109   0  1,5N1014 �6  5,3N109 23 �� 2 

�����1�3%   
0#7 

3,6N1012 23 1,3N1014 �6  3, 65N1012 23 �� 2 

�#2$��3%  &0�.8 5,8N109  0 1,7N1014 �6  5,3N106 23 �� 2 

+!$0�  4,5N1014 �6  3,66N1012 23 �� 2  

 
���  ="�2  �$  !.$1&$" 7#�3+#"8, '"�  1#��3$  (����1�3$  �$!&�!3  (�# "�'$! �  ��01$  

�$  �!(�.87&/"!,  + '�!"�2  +�1$, # +!$ (��5�1,"  2��0�&��+�$+&/  ($�$�#��" & , "�#�! -
(��"���+ &  �   ��$'�3$  (��1& "3  7#'#!"&/  �!(�.87&/"!,  �$  + =�$�0$"�'$! �5  *$.,5 . 
�# �2  ���#7�2 ,  ��$'�3%  +35�1  +31$.�+9$%!,  =�$�0��  �  �� 2 + �$#.8��!"�  2�6$"  !� -
!"#+.,"8  �#  10 �15 # "�  �  ��.$$  (��*$�"�+  2$�89$ , '$2  (� #73+#/"  �#9�  "$��$"�'$ -
! �$  (�1!'$"3 . 

�(�2,�&"�$  �#2�  �&2#"�#�! �$  7$2.$"�,!$��$  26.12.2004 0�1# � =9,2 ,+.,$"!,  
!�.8�$%9�2  7$2.$"�,!$��$2 , 7#)� !���+#��32  7# +�$2,  !&-$!"+�+#��,  ��!"�&2$� -
"#.8��%  !$%!2�.�0�� , �  (�  2��0�2  (#�#2$"�#2  ,+.,$"!,  �7  �,1#  +��  +35�1,-�2 . 

��="�2&  1.,  ��.89$%  �#0.,1��!"�  23  (��+$1$2  �#!'$"3  1.,  �,1�+�0�  7$2.$"�, -
!$��,  � =8,9 - 7$2.$"�,!$��,  & +�!"�'��0�  (��$�$68,  � . ���!/ 11.03.2011 0�1#. 

�#1�&!  �#�./1#+9�5!,  0$�"$�2#.8�35  #��2#.�%  (�  &!�$1�$��32  1#��32  !�!"# -
+�.  (��,1 #  R=5000  2 .  

�#!'$"��$  +�$2,  �#7+�"�,  0$�"$�2#.8�35  #��2#.�%  T= 2 0�1#=63072000!$  
S= OR2 

S= 78,5E106  2 2 =78,5E1012 22 

q = 0,2 �6 /22E! – 2�1&.8  !"� #  #��2#.8��%  "$(.�+�%  =�$�0��  (!2 . +39$) 
E= qESET = 0,2E78,5E1012E63072000!$  = 990230400E1012 = 9,9E1020 �6  
���!"�$  !�#+�$��$  1#��35  �#!'$"�+  1#$" +(�.�$  �1��7�#'��$  (���2#��$  "�0� , 

'"�  + .#1  #�"��(�0$���%  =�$�0$"� �  + "$(.�+�%  �#.#�!  ��2$���0�  �#!!$%�#  �#  �#9$% 
(.#�$"$  7�#'�"$.8��  2$�89$ , '$2  + .#1  �"  !$%!2�'��!"� . 

�#!!'�"#$2  ��:$2  !+$�5)���+�%  1$0#7#*�� V + !+,7�  !  1#��32  !$%!2�'$! �2  !� -
�3"�$2 . 

��1&.8  !"� #  m 1.,  !$%!2�'$! �  # "�+�35  ��.#!"$%  + ($���1  (�10�"�+ �  !$%!-
2�'$! �0�  !��3"�,  �#2�  �*$��+#$"!,  + m = 600 !2 3 + 0�1 !  1 22. 

���  ($�$+�1$  + !�!"$2&  �	  600 !2 3 = 0,0006 23. 
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V= mESE�0�1 

V = 0,0006 E 78,5E1012 E 2 = 9,42E1010 23 
�# �2  ���#7�2 , 23  +�1�2  '"�  ��:$23  (�!"&(.$��,  (#��� �+35  0#7�+ + #"2�!)$ -

�& �7  �$1�  !�(�!"#+�23  !  ��:$2#2�  (��239.$��35  +3���!�+ . 
���  ="�2  23  (��+$.�  �#!'$"3  "�.8 �  �1��0�  7�#'�"$.8��0�  !��3"�, , � =8.9,  � -

"���$  7#(�2��.�!8  "#  ,� �  .�98  7# !'$"  "�0� , '"�  (�  !"$'$��/  ��!"�,"$.8!"+ , (��$!.�  
7# !���%  �0��2�3%  = ���2�'$! �%  &-$��  �  '$.�+$'$! �$  6$�"+3 . 

�1�# �  (�  +!$% (.#�$"$  "# �$  !��3"�,  �$  "#  &6 �  �$1 � , �5  2�6$"  �#!'�"3+#"8 -
!,  ���01#  1�  35 + 0�1. ��.$$  2$. �5 , � =16-17,  �"��3$  "#  6$ (��+��!,"  + (��*$!!$  �5  
(�10�"�+ �  + ��2$��3%  �#!!$%�  7�#'�"$.8�3$   �.�'$!"+#  =�$�0��  �7  �$1� , �#!'�"3+# -
$"!,  &6$ 1$!," �  + 0�1. �  #��2#.8�#,  "$(.�+#,  =�$�0�, , +31$.,/-#,!,  + ��2$��3%  
�#!!$%�  + !+,7�  !   #6132  �7  ��5 , (�  �#9�2  (�1!'$"#2  2�6$"  !�!"#+.,"8  (��,1 #  3E1017 

� 2 E1019 �6  + 0�1 [6].  
�#7�0�1�#"3 , (�  (�!.$1��2  1#��32  + ��.89�5   �.�'$!"+#5  (� �,-�$!,  �#  1�$  

� $#��+ , # "#  6$ + �7.�#% #. ,  �"��3$  ���#7&/"!,  + �$7&.8"#"$ )���+�%  5�.�1��%  1$-
0#7#*��  �$1�  '$�$7  "�$-��3  �  �#7.�23  7$2��%  ��3 , �"�3+#,!8  �  +31$.,,  2$"#�  + #"-
2�!)$�&  "#  6$ &'#!"+&/"  + (�(�.�$���  #"2�!)$�3  (#��� �+32�  0#7#2� [14]. ��  �# -
9$2& 2�$��/  ���  �"�3+#/"!,  �$  !"�.8 �  �"  2$5#��'$! �5  +�72&-$��% , ! �.8 �  + �$ -
7&.8"#"$ (�+39$��,  (��1����%  "$2($�#"&�3  �#  1-2 0�#1&!# +!.$1!"+�$  =�$�0$"�'$! �%  
1�!!�(#*��  �$1� . 

�#  ��! .4 �  5 (��+$1$�3  )�#02$�"3  0�#)� �+   �.�'$!"+#  7$2.$"�,!$��%  �#7.�' -
�35   .#!!�+  7# (�!.$1��$  70 .$"  �   �.�'$!"+#  !+$�5)���+�%  "$(.�+�%  =�$�0�� , +31$-
.�+9$%!,  + (��*$!!$  �5  (�10�"�+ �  �  !+$�9$��, .  
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�� .4. �6$0�1��$   �.�'$!"+�  7$2.$"�,!$��%  2#0��"&1�%  F4,5 (�  +!$2& 2��& . 
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�� .5. �&22#��#,  !+$�5)���+#,  "$(.�+#,   =�$�0�,  �"  +!$5 7$2.$"�,!$��%  � =16 �  +39$. 
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	7  ="�5  ��!&� �+  ,+��  +�1�#  ($���1�'��!"8  &+$.�'$��,   �.�'$!"+#  !�.8�$%9�5  
�   #"#!"��)�'$! �5  7$2.$"�,!$��%  � =17,8-19, "# 6$ ($���1�'��!"8  �#�./1#$"!,  �  + 
 �.�'$!"+$  ��.$$  !.#�35  7$2.$"�,!$��% . 

���2$��"$.8��    0��2#1�32  ��:$2#2  ��2$���0�  �#!!$%�#  – #"2�!)$�$  �  0�1�� -
!)$�$ ,  #  �$.87,  .&'9$  (�15�1�"  (�0�+�� #  «	!'$7.� ,  #   #(.,  + 2��$ », (�"�2&  '"�  
="�  !�!"$23  ��.#1#/"  �&)$���!"8/ , ��  1�  �(�$1$.$��35  (�$1$.�+ . 	   #  �3  �$  �3.�  
+$.� �  #��2#.8�3$  +3���!3  0$�"$�2#.8��%  =�$�0��  �  (#��� �+35  0#7�+ !  �$& .����  
�#!"&-�2�  2#!9"#�#2�  (.#�$"#���%  !$%!2�'��!"� , �#'#+9�2�!,  + 9$!"�1$!,"3$  0� -
13 (��9.�0�  !"�.$"�, , ��2$��3%  �#!!$%�  1�  �$1#+�$0�  +�$2$��  !(�#+.,.!,  !  ="�2�  
�#0�&7 #2� . �� , + !+,7�  !  �&2#"�#�! �2 , 7$2.$"�,!$��$2  2004 0. +3���!3  (#��� �+35  
0#7�+ �  0$�"$�2#.8��0�  "$(.#  � #7#.�!8  !"�.8  0�#�1��7�3  (1021�6  !+$�5)���+�%  "$( -
.�+�%  =�$�0��  �  3,2E101123 (#��� �+35  0#7�+), '"�  ��2$��3%  �#!!$%�  �$  !�#7& !(�#+�. -
!,  !  "# �2�  2#!9"#�#2�  !$%!2�'$! �0�  (�$!!��0# . �"2�!)$�&  �  0�1��!)$�&  7#.�5��# -
1�.�  !  2004 0.  

���2#.8��  +3!� �$  "$2($�#"&�3  + ="�  +�$2,  �  �$! �.8 �  (�!.$1&/-�5  .$"  �# -
�./1#.�!8  1#6$ + 7�#'�"$.8��  &1#.$��35  �  #!$%!2�'�35  ��.#!",5  (.#�$"3 , + '#!"�� -
!"�  + �$.0���1! �%  �  �&�! �%  ��.#!",5 . �2 . ��! .6 �  7 ((�  1#��32  �$0���#.8�35  )� -
.�#.�+  ��!0�1��2$"*$�"�# ). 

 

�� .6. ��#)�  !�$1�$0�1�+35  "$2($�#"&�  + �&�! �%  ��.#!"�  7# (�!.$1��$  100 .$" . 
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�� .7. ��#)�  !�$1�$0�1�+35  "$2($�#"&�  + �$.0���1! �%  ��.#!"� , (�  1#��32  ��.#!"��0�  

)�.�#.#  ��!0�1��2$"*$�"�# . 
�  �#0$!"#�$  "#  6$ �#�./1#.!,  ��!"  !�$1�$0�1�+35  "$2($�#"&�  (��!  8) �  1#6$ + 

 # �%  "�  2$�$ !1+�0  !$7����!"� : 7�2# �#!"&(�.#  (�'"�  �#  2 2$!,*#  (�76$ , '$2  ��3'�� , 
+ 1$ #��$  2008 0�1#  �#  0���1! �5   .&2�#5  +!$ $-$  *+$.�  ��73  �  1�&0�$  .&2��+3$  
�#!"$��,  (��! .9).  
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�� .8. ��#)�  !�$1�$0�1�+35  "$2($�#"&�  + 0���35  ��.#!",5  �#0$!"#�#  (�  1#��32  �#0$-

!"#�! �0�  )�.�#.#  ��!0�1��2$"*$�"�# . 

 

�� . 9. �+$"&-�$   .&2�3   27.12.2008 0�1# + 0. �#5#' #.# . 

�  2010 0�1& + !+,7�  !  ��.�%! �2  7$2.$"�,!$��$2 , +��+8  #"2�!)$�#  �  0�1��!)$�#  
(�(�.��.#!8  0�0#�"! �2   �.�'$!"+�2  "$(.#  �  (#��� �+35  0#7�+, '"�  $-$  ��.$$  &!&0&-
��.�  2#!9"#�3  0.��#.8��0�  (�"$(.$��,   .�2#"# . 

 

�� .10. ��#+��"$.8�3%  0�#)�   �.�'$!"+#  !�.8�$%9�5  7$2.$"�,!$��%  (�  +!$% (.#�$"$ , 

� =>7,8, �  !�$1�$0�1�+35  "$2($�#"&�  ��6��5  !.�$+  #"2�!)$�3  !$%!2�'$! �  �$# "�+��0�  �$ -
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7#.�6$�3   + �#���.$$  +3!� �%  '#!"�  1/�3  !  �" �3"32�  (�$  7#��!9�2�  �#!"�"$.8�� -
!"8/ ) ($! #2� , �#  0.&���&  (��%1$�3  1�  (�+$�5��!"�  5#7#�! �% "$��#!3 . �  /6��2  
 #�8$�$  &0.&�.$��$  �#'#.�!8  �  ��6$  (1�  102) (�+$�5��!"�  "$��#!3 , (�$1!"#+.$���%  
'�!"32�  2��! �2�  ($! #2� .  

�  /6��2   #�8$�$  + $0� /6��%  !"$� $  �"2$'$�  (��!.�%  2�-��!"8/  1,0-1,52, !.� -
6$��3%   ���' #2� , 2�-��!"8/  1�  1,0-1,5 !2 . + (.#!"$  ="�5   ���'$  �#!'�"3+#$"!,  1�  
50 9"& . �$�$!.#�+#/"!,  ���  �35.32  =�.�+32  ($! �2 . ��  (��!"��#��/  (.#!"  (�� -
!.$6�+#$"!,  �$(�$�3+��  1�  10-15 2,   7#(#1& ��  (�0�&6#$"!,  (�1  �35.3%  ($!� , �#  
+�!"� $  – !�$7#$"!,   #����#"��%   �� �% , �#!(�.�6$���%  (�  1�#0��#.� . ��'��  "# #,  6$ 
)��2#   ���'$  �"2$'$�#  �#  ($�$23' $  2$61&  #�8$�#2� . �".�'�$  2$61& ��2�  �"2$'# -
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 #�8$�#5  (�#+��$�$6��%  '#!"�  1/�3 . ��  71$!8 ���  �$  ���#7&/"  (.#!"�+ , # +31$.,/"!,  
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(�#+�.8�35  ���#7�+#��%  – 9#�� � , !)$�3 , #2@�����#7�3$ , +��"����#7�3$  �  1�&0�$ 
)��23 , �#!(�.#0#/-�$!,  (�  =�.�+� -!"�#"�)��2�32  (��!.�,2 . �$1 �  �"2$'#/"!,  
!.�6�3$  )��23  !5�1�3$  !   ���$+�-#2�  �#!"$��% . �  *$�"�#.8��% , �#���.$$  &"�.-$� -
��% , '#!"�  )��23  �"2$'#/"!,  (&!"�"$.3$   #�#.3 , 7#2$-$��,  ��0#��'$! �0�  +$-$!"+#  
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*$!!#5 . 
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6$���   #����#"�35   ���'$ . �1��  �7  ��5  7#.$0#/"  !�0.#!��  !  �#!(�.�6$��$2  !"�#"� -
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)��2�35  =�.�+35  (��!.�$+ . >�.�+#,  1$,"$.8��!"8  +.�,.#  �#  �5  �#!(�.�6$��$ . ��&0�$  
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2#"$��#.# . �  �#7�$7$  ���' �  +31$.,/"!,  (���!"�!"8 ,  #+$���7��!"8 ; 2#.3$  )��23  – 
�$  (���!"3$ . ����' �  �#!(�$1$.,/"!,  !$.$ "�+��  +�&"��  1/�3  �#�3 &2 , # �#  "$��� -
"����  �#0$!"#�#  ���  �"2$'$�3  "�.8 �  + (�$1$.#5  �#!!2#"��+#$2�%  =�.�+�%  )��23 .  
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 �7$���!"�!"�  �  �7�"�(��2&  !�!"#+&  &0.$��1#  �   �!.���1# . �#����#"�3%  2#"$��#.  
�&%�# ! #  $!"8 ��'"�  ���$   #   #����#"�#,  .#+#, +3(.$!�&+9#,!,  �#  (�+$�5��!"8  (��  
)��2���+#���  ($(.�+ . �#����#"�3%  )./�1 , &'#!"+&/-�%  + ���#7�+#���   #����#"�35  
 ���'$  �2$.   �..��1�&/  (����1&  �  (��2$!8  !�.� #"�35   �..��1�+ . ��  ="�2  !+�1$ -
"$.8!"+&/"  (�.3$  !)$��'$! �$  2#.3$  )��23   #.8*�"#  �  !�.� #"�3$  9#�� �  (+$��," -
�� ,  5#.*$1�� ), &!"#��+.$��3$  (��  �7&'$���  (�1  ���� &.,��2  2#"$��#.#  !.#��!*$2$� -
"���+#��35   ��� .  

�!.�  �"2$'$��3$  �!��$���!"�   #����#"�35   ���'$  �#!!2�"�$"8  !  (�7�*�%  (�� -
*$!!�+  �5  +�72�6��0�  ���#7�+#��,  -  (�1:$2#  &0.$ �!.�"3  !  0.&���3  (�   #(�..,�#2    
(�+$�5��!"�  �  #"2�!)$��35  (��*$!!�+  #��1��%  7��3 , "�  2�6��  &�$1�"8!, , '"�  �"2$ -
'#$23$  (��*$!!3  �$  2�0.�  !(�!��!"+�+#"8  ���#7�+#��/   ��� .  

	5  ���#7�+#��$  2�0.�  (���7�%"�  "�.8 �  7# !'$"  )&2#��.8�� -0$%7$���% 1$,"$.8-
��!"�  (�!"+&. #��'$! �5  (��*$!!�+ , (��,+�+9�5!,  �#  �#!!2#"��+#$2�%  "$���"����  + 
($���1  ���#7�+#��,  1/�3  �#�3 &2 . ��  ="�2  0�+���"  �#.�'�$  +&. #��0$��35  (��*$! -
!�+  +�.�7�  �#!!2#"��+#$2�%  "$���"����  [6]. ���#7�+#��$  ($(.�+  �  �72$�$��,  +2$-
-#/-�5  (���1  "$ "���'$! �5  (�.�!"$%  (���!5�1�+9�5  (��  ="�2  �"2$'$�3  �#2�  + 1� -
.��#5  �$  	!"�!&+ , A&�# -�7$�8 , �&%�# ! �2  ($�$+#.$. �#.�'�$  !$��+�1���1�35  !.# -
��"$�2#.8�35  �!"�'�� �+  + &!"8$ � . 	!"�!&+ , A&�# -�7$�8 , + (�$1$.#5  1/�3  �#�3 &2  
6$.$7�!"35  �!"�'�� �+ . >(�*$�"�  �#5#' #.��! �0�  7$2.$"�,!$��,  1970 0�1# �#!(� -
.�6$�  + !$. . �&2"�� #.#  �,1�2  !  1/��%  �#�3 &2 . ��"2�'��$  '$�$1�+#��$   #����#" -
�35   ���'$ , 2�0.�  (���7�%"�  "�.8 �  (��  !��"+$"!"+&/-�5  ��"2�'�35  0$�.�0�'$! �5  
(��*$!!#5 ,  �"��3$  �"2$'#/"!,  (��  )&� *������+#���  0$%7$��+. �#�# "$���%  �!� -
�$���!"8/  �"2$'$���%  )&2#��.8�� -0$%7$���% 1$,"$.8��!"�  ,+.,$"!,  $$ +3!� #,   #� -
���#"��!"8 . ;&2#��.8�3$  (��*$!!3  !+,7#��3$  !  &0.$ �!.�"�%  – ="�  2�)$""3 , �"2$'# -
/"!,  !($*�#.�7���+#��3$  �7+$!" �+�!"3$  0$%7$�3 [2]. �  (�1���32�  ���#7�+#��,2� , 
+�1�2� , 23  �  �2$$2  1$.� .  

�.!��. . 
�#!!2#"��+#$23$  �#2�   #����#"�3$  )��23  �.�   ���' � ,  #  23  �5  �#73+#$2, 

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

Cg2 76-94 �3��% , � �#! #  �$�1����1�#, , !�7�+#"� - ���'�$+#"3% , +31$.,/"!,  !.#�� �� -
"�#!"�3$  (,"�#  �6$.$7�$��,  �  )�#02$�"#��3$  (,"�#  ��0#��'$! �0�  +$-$!"+# . 
�35.�+#" , (.�5��!"�& "&�$� . ��+����#7�+#��,  (�$1!"#+.$�3  + +�1$ 6$.$7� -
!"35  (.$�� , (,"$�  ��0#��'$! �0�  +$-$!"+#  �  �"1$.8�35  + �#(.$��%  !�.$% . 

�   #61�2  (�'+$���2  �#7�$7$ (��! . 1) (�  10-"�  !#�"�2$"��+32  !.�2  �3.�  �"� -
��#�3  (���3  1.,  �(�$1$.$��,  +.#6��!"�  �  (.�"��!"�  (�'+3 . �(�$1$.$��,  (��+�1�.�  
+ .#���#"���35  &!.�+�,5  & #7#��32�  +39$ 2$"�1#2� . 

�.,  1$"#.8��0�  #�#.�7#  �  �*$� �  (��!"�#�!"+$���%  +#��#�$.8��!"�  �7&'$��35  
!+�%!"+ �$7&.8"#"3 �(�$1$.$��%  (�$1!"#+.,.�  + +�1$ "�(��7�(.$" . �#  ��! . 2 (�$1!"#+ -
.$�3  "�(��7�(.$"3  +.#6��!"�  (�'+3 . �   #'$!"+$  2$"�1#  ��"$�(�.,*��  �!(�.87�+#�  
2$"�1   �� ��0# .  
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W, %      D 
��! . 2. ���!"�#�!"+$���$  �#!(�$1$.$��$  +.#6��!"�  (�'+3  (�   #"$�#2  �&0�# �=�#  
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��#.�7  (�.&'$��35  "�(��7�(.$"  (� #7#. , '"�  + (�$1$.#5  �!!.$1�+#���0�  .#�1 -
9#)"#  + *$.�2  (�  (��)�./  �#�./1#$"!,  &!"�%'�+�$  &+$.�'$��$  +.#6��!"�  (�'+3  !  
0.&����% . �31$.,/"!,  7��3  (�+39$���0�  &+.#6�$��, , (��&��'$��3$  + �!��+��2    
(���6$��32  =.$2$�"#2  �$.8$)#  + ($�$1$.#5  ($�$5�1��%  (�'+$���%  �#7��!"� .  

�$.�'��3  +.#6��!"�  (�'+3  5#�# "$��7&/"!,  �$+3!� �2�  7�#'$��,2� , ��  ��.# -
1#/"  7�#'�"$.8��%  (��!"�#�!"+$���%  +#��#�$.8��!"8/ . �!"#��+.$��  '"�  7�#'$��,  
+.#6��!"�  (�'+3  +#�8��&/"  + (�$1$.#5  �"  1 1�  18%. �  !$+$���2  �#(�#+.$��� , �#�./ -
1#$"!,  &2$�89$��$  !�1$�6#��,  +.#0�  + (�'+$ . ���  ="�2  2���2#.8�3$  7�#'$��,  (�� -
&��'$�3    !$+$���%  '#!"�  9.$%)#  �#  0.&���$  0 - 10 !2 , # 2# !�2#.8�3$  - + /6��%  '#! -
"�  ! .��#  �#  0.&���$  40 - 60 !2 . 

��'+#  �#  9.$%)$  �&0�# ��.#1#$"  ��.89$%  +.#0���$!($'$���!"8/ , ��  "�.8 �  + (� -
��6$��35  =.$2$�"#5  2� ���$.8$)# , # + ��.89$%  '#!"�  7�#'$��,  +.#6��!"�  +#�8��&/"  
+ (�$1$.#5  3 - 7%,  #  �  �#  +$�9��$  �&0�#. �#���.89$%  !&5�!"8/  ��.#1#/"  (�+$�5�� -
!"�3$  0���7��"3  (�'+ , �#���.$$  (�1+$�6$��3$  (��*$!!#2  1$).,*��  �  5#�# "$��7&/ -
-�$!,  7�#'�"$.8�32  �!(#�$��$2  +.#0�  (�1  1$%!"+�$2 +3!� �5  "$2($�#"&�  +�71&5#. 

�.,  �*$� �  !"$($��  +#��#�$.8��!"�  !+�%!"+ (�'+  + .#�19#)"$  (��+$1$�  (�1��� -
�3% !"#"�!"�'$! �%  #�#.�7  [2]. �  ="�% *$.8/  �3.�  !�!"#+.$�3  +3��� �  7�#'$��%  
!+�%!"+ (�  �$7&.8"#"#2 = !($��2$�"#.8�35  �(�$1$.$��%  1.,  +31$.$��35  (�'+$��35  
"�(�+  + (�$1$.#5  .#�19#)"# . ���  ="�2  �$7&.8"#"3 �$  !��"���+#.�!8  (�  !.�,2 , &'�"3 -
+#.�!8  !�$1�$+7+$9$��3$  7�#'$��,  (�  (��)�./  + (�$1$.#5   #61�% (�'+3  [3]. �.,  '$ -
"3�$5  +31$.$��35  (�'+$��35  "�(�+  (�.&'$�3  !.$1&/-�$  !"#"�!"�'$! �$  (� #7#"$.�  
("#�.�*#  4 1). 

���7�#'$��, : W max �  W min – �#���.89$$  �  �#�2$�89$$  7�#'$��$  +.#6��!"�  (�' -
+3, $ - !�$1�$$  7�#'$��$ , med – 2$1�#�# , S – !� .  +. �" .��$��$ , D – 1�!($�!�, , kV – 
 �=))�*�$�"  +#��#*�� , iv – ��"$�+#.  +#�8���+#��, , d - 1�+$��"$.8�3%  ��"$�+#.  

�#�.�*#  1 
�!��+�3$  !"#"�!"�'$! �$  5#�# "$��!"� �  +#�8���+#��,  +.#6��!"�  (�'+  + .#�19#)"$  

�"#"�!"�'$ -
! �$  5#�# "$ -

��!"� �  

�&�#,  (�.&(&! -
"3��#,  (7#(#1-

�3% ! .�� ) 

�.#���#7+� -
"#,  1$���+� -
 #����#"�#,  
(7#(#1�3% 

! .�� ) 

�&�#,  (�.& -
(&!"3��#,  
(+�!"�'�3%  

! .�� ) 

��.��'#  .&-
0�+�% 0�1�� -

2��)�3%  
(+�!"�'�3%  

! .�� ) 
W max 7,94 15,37 16,11 15,86 
W min 0,74 1,72 2,36 0,77 

$  4,65 5,10 8,78 8,46 
med 4,66 4,00 8,28 8,65 

S  1,83 2,97 4,06 4,02 
D 3,33 8,79 16,47 16,13 
kV 39 58 46 48 
iv 7,2 13,65 13,75 15,09 
d 0,53 0,86 1,29 1,29 

�#���.89$$  +#�8���+#��$  +.#6��!"�  (�'+3  5#�# "$���  1.,  0�1��2��)�35  !�.��'# �+ . ��$1��$  
7�#'$��,  +.#6��!"�  (�'+3  �#  +�!"�'��2  ! .��$  �&0�# +39$, '$2  �#  7#(#1��2 . �#7���!  7�#'$��%  �"��!� -
"$.8��  !�$1�$0�  �#�2$�89�%  1.,  7��#.8��%  (�'+3  7#(#1��0�  ! .��#  (��"$�+#.  +#�8���+#��,  7,2%). 
�"$($�8  +#�8���+#��,  +.#6��!"�  �&�35  (�.&(&!"3��35  (�'+  �  !�.��'# �+  2�6$"  �3"8  �*$�$�#   #  
��.89#, , # 1.,  1$���+� - #����#"��%  (�'+3  –  #  �'$�8  ��.89#, . �# �2&  �#!(�$1$.$��/  +.#6��!"�  1.,  
1$���+� - #����#"��%  (�'+3  9.$%)#  �&0�# !(�!��!"+&$"  5���9�  �#7+�"#,  1$����# , 2� ���$.8$)  "$��� -
"����  �  �#.�'�$  0.&�� �5  (���6$��% . �.#6��!"8  �#  ="�5  &'#!" #5  7�#'�"$.8��  +39$, '"�  �  �(�$1$.,$"  
&+$.�'$��$  ��"$�+#.#  +#�8���+#��,  �   �=))�*�$�"#  +#��#*�� . 

�.,  (.�"��!"�  �#���.89�%  �#72#5 (��&��'$�    !.�/  60-65 !2 . >"�  !+,7#��  !  (��!"�#�!"+$��32  
�#!(�.�6$��$2  ($!'#�35  (��!.�$  �#  ="�% 0.&���$ . �  ��.89�2  �#72#5$ 7�#'$��%  !+�1$"$.8!"+&$"  �  
�#���.89$$  (�  (��)�./  7�#'$��$   �=))�*�$�"#  +#��#*�� . 
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��#.�7  +!$5 !"#"�!"�'$! �5  1#��35  (�7+�.�.  &!"#��+�"8 , '"�  !  (���.�6$��$2    !$+$���%  0�#-
��*$  &'#!" #  +#�8���+#��$  +$.�'��  (.�"��!"�  (�'+3  +�7�#!"#$" . ���!"�#�!"+$���$  +#�8���+#��$  +.#6 -
��!"�  �#�./1#$"!,  (�+!$2$!"��  �#  +!$2 &'#!" $ . 

�!"#��+.$�� , '"�  �#���.89#,  +#��#�$.8��!"8  7�#'$��%  (.�"��!"�  (�  !.�,2  �#�./1#$"!,  �#  
0.&���$  60 !2 , # (�   #"$�#2  + !�$1�$2  +#��#�$.8��!"8  �$  (�$+39#$"  12 %. >"�  !+�1$"$.8!"+&$"  �  1�!"# -
"�'��  +3!� �5  +$.�'��#5  (.�"��!"�  + !�$1�$2  (�  (��)�./  +!$5 (�'+ . �$+3!� �$  7�#'$��,  (.�"��!"�  �#  
(�+$�5��!"�  (�'+3  �$  +.�,/"  �#  ��-&/  +#��#�$.8��!"8  (�   #"$�#2 , "#   #  + ��6$.$6#-�5  0���7��"#5  
�7 -7# (�+39$���0�  !�1$�6#��,  !�.$%  (.�"��!"8  (�'+  1�!"#"�'��  +3!� # . 

 
�.!��.  

·  �  (�$1$.#5  �&0��+�0�  .#�19#)"#  1$.8"3  ��.0�  1.,  (�'+  5#�# "$��#  7�#'� -
"$.8�#,  (��!"�#�!"+$��#,  +#��#�$.8��!"8  (�'+$��35  !+�%!"+. 

·  ���3  �$1�!"#"�'��0�  &+.#6�$��,  (+.#6��!"8  �#  &��+�$  1-4%) (��&��'$�3    
(�+$�5��!"��2&  !.�/  (�'+  7��#.8��0�  �,1# . �#���.89�$  +$.�'��3  +.#6��!"�  (�'+3  + 
(�$1$.#5  �!!.$1�+#���0�  .#�19#)"#  (��&��'$�3    !.�/  40-60 !2  ($�$5�1��%  �#7��!"�  
�"  (�'+  7��#.8��0�  �,1#    ��"�#7��#.8�32 . �#��#�$.8��!"8  +$.�'��  +.#6��!"�  + 0��� -
7��"#.8��2  �#(�#+.$���  !�!"#+.,$"  40%, + (��!"�#�!"+$  37%. 

·  ���!"�#�!"+$��#,  +#��#�$.8��!"8  (.�"��!"�  (�'+3  !�!"#+.,$"  + !�$1�$2  8% 
!  0.&����%  �  10% + (��!"�#�!"+$ . �'#!" �  !  (�+39$���%  (.�"��!"8/  (��.$$  1,7 0/!2 3) 
(��&��'$�3    !.�"32  !�.��*�+32  0���7��"#2 . �#�2$�89�$  +$.�'��3  (.�"��!"�  (1�  
1,2 0/!2 3) 5#�# "$��3  1.,  (�+$�5��!"�35  0���7��"�+  (�'+  �&0�# �  (�+$�5��!"�35  1$�-
��+35  0���7��"�+  .&0�+35 !�.��'# �+ . 

·  �#  (��!"�#�!"+$���$  +#�8���+#��$  !+�%!"+ (�'+  + .#�19#)"$  � #73+#$" 
+.�,��$  �$.8$) , �#7+�"�$  �#!"�"$.8��!"� , (�'+����#7�+#"$.8�3$  (��*$!!3 , 2��)�.� -
0�'$! �$  �!��$���!"�  !"��$��, , �#.�'�$  + (�'+$���%  "�.-�  0�0��! �(�'�35  !�.$%  �  
!.�$+  �#7��0�  0�#�&.�2$"��'$! �0�  !�!"#+# . ���2$  "�0� , 1.,  (�'+  � �.��&0��+�0�  (�� -
!"�#�!"+#  �#  �#!(�$1$.$��$  +.#6��!"�  � #73+#$" +.�,��$  &��+$�8  0�&�"�+35  +�1 + 
 �� �$"�3%  ($���1 . 

����)��%)�  
1. �=� , � .� . �'$�3$  7#(�! �  �  �#!(�%! �2  2��$  �  $0� � �$!"��!",5  / � .� . �=�  // �#(�! �  

�&!! �0�  0$�0� . ��- -+#. – 1856. – �� . � I. 
2. �2�"��$+  � .� . �#"$2#"�'$! #,  !"#"�!"� #  + (�'+�+$1$��� . - � .: 	71 -+�  ��� , 1972. - 

291! . 
3.  ;$1�"�+#  � .� . ��'+3  +�!"�'��%  '#!"�  1$.8"3  ��.0�  �  �#%��#  �#(#1�35  (�1!"$(�35  

�.82$�$% . – �!"�#5#�8 : 	�  «�!"�#5#�! �%  0�!&��+$�!�"$" », 2006. – 129! . 
4. �$����  �  2$"�13  )�7� �  (�'+ / (�1  �$1. A$��#  � .� . �  � .� . �#�(#'$+! �0� . – � .: «���)  

�  � », 2007 – 616! . 
5. � �+.$+# , � .� . ��.$+�$  !�!"�,��$  (�'+  �&0��+  �=�#  + 7#(#1��2  �  +�!"�'��2  �#%��#5  

1$.8"3  ��.0�  / � .� . � �+.$+# , � .� . ;$1�"�+#  // �$!"��  ��2! �0�  0�!&1#�!"+$���0�  &� -
"#. - 2005. - 4  15. - � . 64-66. 

 

���  550.4; 551.8 (925.22) 
���
����  ����  ��  ������������  �������  �����	��  ������ -

��������
  �	��������	  

� .� . �������  
��������  �	������  � !  ��  

��+�$2$���$  !�!"�,��$  (����1�35  ��:$ "�+  ,+.,$"!,  20��+$��32  !�$7�2  1��# -
2�'$! �5  (��*$!!�+  +  �"��35  &'#!"+&$" 1#��3%  ��:$ " . ��'+3 , + �#���.$$  (�.��%  
!"$($��  �"�#6#/"  ="& +#6�$%9&/  �!��$���!"8  (����1�35  ��:$ "�+ . ���  ="�2  + (�' -
+#5 �"���#6#$"!,  ��)��2#*�,  �  (��*$!!#5  �1&-�5  + �#7�35  +�$2$��35  2#!9"#�#5  �  + 
7#+�!�2�!"�  �"  �#7�35  +�$9��5  )# "���+ . �  '�!.&  �!��+�35  �7  ��5  2�6��  �"�$!"�  
�!��$���!"�  )��2���+#��,  �  �#7+�"�,  �$.8$)#  "$���"����  �  ��� .�2#"�'$! �$  �72$-
�$��, . 
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��72$��3%  �#0$!"#�  5#�# "$��7&$"!,  �#7+�"�$2  &'#!" �+  !   #'$!"+$���  �#7.�' -
��%  �!"���$%  �#7+�"�, . ���  ="�2  ="�  &'#!" �  �#!(�.#0#/"!,  1�+�.8��  �.�7 � , '"�  (� -
7+�.,$"  �7&'#"8  �  !�(�!"#+.,"8  �5  !+�%!"+#. �  �$7&.8"#"$ �#9�5  �!!.$1�+#��%  (	1�� -
!�+ , 2006 #) &!"#��+.$�� , '"�  + 7#+�!�2�!"�  �"  (��!"�#�!"+$���0�  �#!(�$1$.$��,  �� -
"$�!�+��!"�  +.�,��,  �!��+�35  )# "���+  �#7+�"�,  (����13  �$0���#  (�72$�$��%  &��+�,  
�#!(�%! �0�  2��,  �   .�2#"#  �$0���# ) ��72$��3%  �#0$!"#�  2�6��  (�1�#71$.�"8  �#  �$ -
! �.8 �  $!"$!"+$��35  (����1�35  �#%���+  (	1��!�+ , 2006 � ). 

�$�5��%  – �#  "$��#!#5  +39$ +252 (+39$ �&%�# ! �%  !"#1��  �#��$5+#.3�! �0�  
="#(#). �#%��  �"��!�"!,     #.8*�$+�2&   .#!!& . ��.$$  90% (.�-#1�  7#�,"�  #+"�2��) -
�32�  .#�19#)"#2�  !&5�5  !"$($%. �.$13  �3.�0�  0�1��2��)�72#  + 7�#'�"$.8��%  2$�$ 
!"$�"3 , .���  �"!&"!"+�+#.�  �7�#'#.8��  (=�.�+3%  0$�$7�!  !&�!"�#"# ). ��&�"�+3$  +�13  
7#.$0#/"  �#  0.&���$  3-15 2$"��+ . >"�"  �#%��  2�6$"  �3"8  (�1�#71$.$�  �#  �$! �.8 �  
(�1�#%���+ , !  +31$.$��$2  &'#!" #  �"  +25 1�  +50 2$"��+  – "$��#!3  �#��$5+#.3�! �0�  
+�7�#!"# , (�'+����#7&/-�$  (���13  ($�+�'��  7#!�.$��3$ , =��7�����$  �#!'.$�$��$  
"$���"����  !.#��$ . �.,  &'#!" �+  2$61& +50 �  ! .��#2�  +�$9��5  5�$�"�+  �#+ #7# + 
7#+�!�2�!"�  �"   �� �$"�35  �!��$���!"$%  (7��3  �#7+�"�,  .@!!�+�1�35  (���1 , "$��#!3  
!.�6$��3$  # '#03.8! �2�  �  #(9$���! �2�  (���1#2� , 1�!.�*���+#��3$  5#7#�! �$  
"$��#!3  �  ".1.) "# 6$  2�6��  +31$.�"8  �$! �.8 �  (�1�#%���+ . 

��$1��%  – �#  &'#!" #5  2$61& +25 �  –202. �#%��  �"��!�"!,     #.8*�$+� -
�#"��$+�2&   .#!!& . A��� �  �#!(��!"�#�$�3  �#7�����#7�3$  0�1��2��)�3$  .#�19#) -
"3 . �.$13  2��! �0�  (��9.�0�  5���9�  !�5�#��.�!8 . ��&�"�+3$  +�13  �#  0.&���#5  1-32. 
>"�"  �#%��  "# 6$  2�6��  (�1�#71$.�"8  �#  1+# (�1�#%��# , 1.,  ��6�$0�  �7   �"��35  
2�6��  �"2$"�"8  +.�,��$  �"��!�"$.8��  �$1#+��5  (�1:$2�+  &��+�,  2��,  + ��+� #!(�% -
! &/  "�#�!0�$!!�/  �  !+,7#��35  !  ��2�  (�1"�(.$��% . 

 ��6��%  –  �"��3%  �#!(�.�6$�  ��6$  –202.  �#!(��!"�#�$�3   #.8*�$+� -
�#"��$+�0�  �  !�.$��!�� -!&.8)�1��0�   .#!!�+ . �#7+�"#   �2(.$ !��!"8 . �$.8$)  !�5�# -
��.  ��.89��!"+�  �!��$���!"$%  (�1+�1��0�  (��9.�0� . ���6$!"+�  !�.��'# �+ , ��.�" . 
��&�"�+3$  +�13  2$�$$ 12. >"�"  �#%��  5#�# "$��7&$"!,  2�.�1�!"8/  .#�19#)"�+  (1.,  
��.89$%  '#!"�  "$���"����  +�7�#!"  ���#7�+#��,  (�'+����#7&/-$0�  !&�!"�#"#  200-300 
.$" ), # "# 6$  7�#'�"$.8��%  ! ���!"8/  �5  $!"$!"+$���%  "�#�!)��2#*�� . ��  �#9�2  1#� -
�32  ="�  6$ .#�19#)"3  5#�# "$��7&/"!,  2# !�2#.8��%  ! ���!"8/  "�#�!)��2#*��  (��  
#�"��(�0$���2  +�71$%!"+�� . 

�#�19#)"3  ��6�$0�  �  !�$1�$0�  �#%���+  5#�# "$��7&/"!,  �$7 �2  1�2�����+#�� -
$2 0�1��2��)�35  &!.�+�,  �  7�#'�"$.8��%  ! ���!"8/  �72$�$��% , + "�2  '�!.$  �  �#  #� -
"��(�0$��3$  +�71$%!"+�,, + ="�% !+,7�  �5  �7&'$��$  "�$�&$"  �#7�#��" �  ��.$$  !�+�$ -
2$���0�  2$"�1�.�0�'$! �0�  #((#�#"# . �!"#��+�2!,  �#  �#!!2�"�$���  1��#2� �  �72$-
�$��%  !+�%!"+ 1+&5 (�10�&((  ((�1�#%���+ ) �$�5�$0�  �7  +31$.,$235  �#2�  �#%���+ . 
	7&'#.�!8   #9"#��+3$  (�'+3  !&5�5  !"$($% �#  !�(�$1$.8�35  2��! �5  "$��#!#5  2# !� -
2#.8��%  !"#1��  5+#.3�! �0�  +�$2$��  (+3! . +502) �  (�+$�5��!"�  "$��#!3  (�71�$5#7#� -
! �0�  +�7�#!"#  (+3! . +802). ��'+3  �#!(�.�6$�3  + /6��%  '#!"�  �$�! � -�&.# ! �%  
��72$���!"� , + 7��$   ��"# "#  !  �#�#""/���! �2  5�$�"�2 . ��#+�$��$  (��+�1�.�!8  (�  
(,"�  (#�#2  (�'+  +1�.8  (�1��68,  5�$�"# . 

�  (�'+#5  �#  "$��#!#5  5+#.3�! �0�  +�7�#!"#  &!"#��+.$��  !�1$�6#��$  ($!'#��%  
)�# *��  ( �&(�$$  0,1 22 ) +  �.�'$!"+$  ��.$$  7% (+ !�$1�$2  20%), !  �$7 �2   �.$�#��$2  
!�1$�6#��,  (�  (�'+$��32  0���7��"#2 . �#!"�  +!"�$'#/"!,   �&(�3%  ($!�  �  2$. #,  
0#.8 #. �#  !�!$1��5  "$��#!#5  5#7#�! �0�  +�7�#!"#  �#  �#!!"�,���  2$�$$ 2  2  + �1$�"�' -
�35  ��� .�2#"�'$! �5  &!.�+�,5 , ($!'#�#,  )�# *�,  !�1$�6�"!,  +  �.�'$!"+$  �$  ��.$$  
5% �  (�$1!"#+.$�#  "�.8 �  2$. �2  ($! �2  (1). ��  !�1$�6#��/  0.��3  ()�# *�,  2$�$$ 
0,001 22 ) ="�  (�'+3  "# 6$  �$7 �  �".�'#/"!,  1�&0 �"  1�&0#. �#  "$��#!#5  5+#.3�! �0�  
+�$2$��  + !�$1�$2  (�  (��)�./  12%, "# 6$  �#�./1#/"!,  �$7 �$  �72$�$��,  !�1$�6#��,  
="�% )�# *��  (�  (��)�./ , 5#7#�! �0�  +�$2$��  – 17%, )�# *�,  (�  (��)�./  �#!(�$1$ -
.$�#  �#+��2$���  !  2���2#.8�32�  �72$�$��,2�  2$61& �#7�32�  0���7��"#2� . �2 �!"8  
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���  1.,  !+$".� - #9"#��+35  (�'+  �#  "$��#!#5  5+#.3�! �0�  +�7�#!"#  29 20-= +, 5#7#�-
! �0�  +�7�#!"#  – 16 20-= +. ��1$�6#��$  +�1��#!"+���235  !�.$%  + (�'+#5  !5�6$$ , '"�  
!+,7#��  !  "$2 '"�  ="�  (�'+3  ��.$$  15 "3!,'  .$"  �#7+�+#/"!,  + #+"�2��)�35  &!.�+�,5  !  
0.&�� �2  7#.$0#��$2 &��+�,  0�&�"�+35  +�1. ��1$�6#��$  0&2&!# + (�'+#5  �#  "$��#!#5  
5#7#�! �0�  +�7�#!"#  + !�$1�$2  1�!"�0#$"  2,5%, 5+#.3�! �0�  1,6 % (	!"�2��# , 1959). 

/���-#���� . 
�5#�# "$��7�+#��3$  �".�'�,  !�+�$2$��35  !+�%!"+ (�'+ , (�  �#9$2&  2�$��/ , ,+-

.,/"!,  �$7&.8"#"�2  (��,+.$��,  �#7��%  �!"����  �#7+�"�,  ="�5  (�'+ . �  '#!"��!"�  (�'+3  
�#  5#7#�! �5  "$��#!#5  (�# "�'$! �  (�+!$2$!"��  )��2���+#.�!8  �#  .@!!�+�1�35  (��� -
1#5, # "# 6$  �!(3"#.�  ($���1  ��"$�!�+��0�  0&2&!��# �(.$��,  + 2# !�2&2  �#7+�"�,  
5+#.3�! �%  "�#�!0�$!!�� . ��'+3  �#  !#235  �#���5  5+#.3�! �5  "$��#!#5  )��2���+# -
.�!8  + �!��+��2  �#  ($�+�'��  7#!�.$��35  2��! �5  �".�6$��,5  �  !  !#2�0�  !+�$0�  )�� -
2���+#��,  �$(�$�3+��  �#5�1,"!,  + #��1�35  &!.�+�,5 . �  "$'$���  (�!.$1��5  15 "3!,'  
.$" , �#5�1,!8  + �1$�"�'�35  &!.�+�,5  (�'+3  !�(�$1$.8�35  "$��#!  1�  !�5  (��  !�5�#�, -
/"  !+�/  ��1�+�1&#.8�3$  �!��$���!"� , 7#.�6$��3$  + ��5  �#  (�$19$!"+&/-�5  ="#(#5 
�#7+�"�,  (	1��!�+ , 2009). ���"+$"!"+$���  + (�# "� $  �7&'$��,  ./�35  �5  !�+�$2$��35  
�!��$���!"$%  �$��5�1�2�  ��.89�$  +��2#��$  &1$.,"8 0$�$7�!& �#7.�'�35  (����1�35  
��:$ "�+ , '"�  (�7+�.�"  �#  ��.$$  +3!� �2  �#&'�� -"$��$"�'$! �2  &��+�$  (�15�1�"8    
+31$.$��/  0$�$"�'$! �5  �#7��!"$%  (�'+ . 
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1. 	1��!�+  	 .� . �#�19#)"�� -0$�5�2�'$! �$  �!��$���!"�  ���2��! �%  7��3  �#0$-
!"#�# . ��!! .  #�1 .0$�0� .�#&  � ., 2006. 164 ! . 

2. 	1��!�+  	 .� . �!��$���!"�  .#�19#)"�35  �#%���+  ��� #!(�%! �%  ��72$���!"�  
�#0$!"#�# . �$�= �.�0�'$! �$  (���.$23  �$+$���0�  �#+ #7#. �#"$��#.3  �#&'�� -
(�# "�'$! �%   ��)$�$�*��  / �"+ .�$1. ; .� . �..#5+$�1�$+ . �#5#' #.# , 2006. � .123-127. 

3. 	1��!�+  	 .� . �!��$���!"�  (�'+  "$��#!  5+#.3�! �0�  +�7�#!"#  �  1�5+#.3�! �5  
(�+$�5��!"$%  / >+�./*�,  (�'+$���0�  (� ��+# . �� . 2$61&�#��1��%   ��)$�$�*�� . �& -
-��� , 2009. � .198-199. 

4. 	!"�2��#  � .� . �  5#�# "$��!"� $  (�'+  (�$10����%  '#!"�  �$�! � -�&.# ! �%  ��7 -
2$���!"�  / �� . �"1 . ��'+�+$1$��,  �#0$!" . ;�.�#.#  ��  ���� . � .4. �#5#' #.# , 1959. 
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�.,  &!($9��0�  �!(�.87�+#��,  1#��35  �  �#7+�"��  (�'+  + �#7�3$  0$�.�0�'$! �$  

=(�5� ,  #  ��:$ "�+  (#.$�0$�0�#)�'$! �5  �  (#.$� .�2#"�'$! �5  �$ ��!"�& *�%  �$�� -
5�1�2�  �#7�#��"#"8  ���!��+#���$  2$"�13  �  !(�!��3  �!!.$1�+#��,  (�+$1$��,  (�'+  +� -
+�$2$�� . �  ="�% !+,7� , !'�"#$2  *$.$!����#7�32  �!!.$1�+#��$  ��0#��'$! �0�  +$-$!"+#  
(#.$�(�'+  ��-$(���,"32�  2$"�1#2� ,  �"��3%  2�6$"  (�!.&6�"8  �!��+�%  �5  (�7�#��,  
+ !�!"�,���  1��#2�'$! �0�  �#7+�"�, .  
 �  (#.$�(�'+#5  ��0#��'$! �$  +$-$!"+�  �"�#6#$"  + !+��5  !+�%!"+#5 �  !"��$���  (����1 -
�3$  &!.�+�,  +  �"��35  ���  )��2���+#.�!8  �  (��"$ #.�  ���#7�+#��$  0&2&!# �  $0� �#! -
(�$1$.$��$ . �$!2�"�,  �#  1�#0��!"�'$! �$  �72$�$��,  0&2&!�+3$ +$-$!"+#  !�5�#�,/"  
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(��!&-�$  �2   + =(�5& !"#��+.$��,  (�'+3 ,  #  (����1��0�  "$.#, ".$. �$!$"  + !$�$  �� -
)��2#*�/  + 7�#'�"$.8��2  ��:$2$  �  ($�$6�"35  + (��9.�2  !"#1�,5  (�'+����#7�+#��, . 
 
�./'$+3$  !.�+# :   ��0#��'$! �$  +$-$!"+� , !�!"#+  0&2&!#, 0$�.�0�'$! �$  �"�$7 �  +�$-
2$�� , )�# *�� , !"#��.8��!"8 , (#.$�(�'+3 , =+�./*�, , 1�#0��!"� # , �$ ��!"�& *�� .  
  

���  �#7�#��" $  "$����  (�+$1$��,  (�'+  +�  +�$2$��  ��0#��'$! �$  +$-$!"+�  (#-
.$�(�'+  ((�0�$�$��35 ,�! �(#$235 ) +�!(����2#$"!,  +  #'$!"+$  �!��+��0�  ��:$ "#  (� -
7+�.,/-$0�  (��!.$1�"8  (��*$!!  )��2���+#��,  (#.$�(�'+$��35  (��)�.$% , 0���7��"�+  
+ �5  �!"���'$! �2  �#7+�"�� . �#.$�(�'+$��3$  ���#7�+#��,  �#7.�'�35  (����1�35  7��  
((�  2��)�.�0�'$! �2  (��7�# #2 ) (�$1!"#+.,/"  #�#.�0�'�3$  ��:$ "3  2�1$.8�35  �(3 -
"�+  �"�#6#/-�$  +.�,��$  +�$2$��  �#  )&� *������+#��$  (�0�$�$��35 , �! �(#$235  
(�'+  (�  (#�#2$"�#2  �5  0&2&!�+35 +$-$!"+ . �&2&!����#7�+#��$ , (�'+����#7�+#��$  "$! -
��  !+,7#�3  2$61& !���/  ,+.,.�!8  1.�"$.8�32�  (��*$!!#2�  (��5�1,-�2�  �,1  !"#1�%, 
!�!"�,-�5  �7  =.$2$�"#��35  (�'+����#7�+#"$.8�35  (��*$!!�+ , !�'$"#��$   �"��35 , 7#-
+�!�"  �"  1��#2� �  ��� .�2#"�'$! �5  �72$�$��% , # "#  6$ (��1�.6�"$.8��!"�  �  '#!"� -
"$ !2$�3  *� .�+  "�#�0�$!!�� , �$0�$!!��  �#!(�%! �0�  2��,  (�$�0#'$+# , 1988). 

��.�0$�$"�'$! �$  (���!5�61$��$  (#.$�(�'+  ��:,!�,$"!,  �#.�6$��$2  (��7�# -
 �+  (�$19$!"+&/-$%  !"#1��  (�'+����#7�+#��, -!  �1��%  !"����3  �  !�5�#�$��$2  &�#! -
.$1�+#��35  (� #7#"$.$% !  1�&0�% (��+1# , 1975). ��+�$2$��3$  (�'+3  �#5�1,"!,  + 7��$  
# "�+��0�  1$%!"+�, (��*$!!�+  0&2�)� #*��  �#  !)��2&.���+#��&/  �#�$$  !�!"$2&  0&-
2&!�+35  +$-$!"+ . ��0�$�$��3$  (�'+3  (+ ./'#,  �  �! �(#$23$ ) .�9$�3  +.�,��,  !� -
+�$2$���0�  (��*$!!#  0&2&)� #*��  �  + ��5  �"!&"!"+&$"  (��*$!!  ����+.$��,  0&2&!�+35 
+$-$!"+  7# !'$"  (��1& "�+  �#!"�"$.8��0�  �  6�+�"��0�  2��# . �  �$7&.8"#"$ ���  !�1$�6#"  
��0#��'$! �$  +$-$!"+� , !+�%!"+#  �"���0�  !)��2���+#.�!8  + &!.�+�,5  (��9.�0�  0$�-
.�0�'$! �0�  �"�$7 #  +�$2$��  (��  ��"$�!�+��2  �#7+�"��  (��*$!!�+  (�'+����#7�+#��, . 
��+$1$��$  (�'+  +�  +�$2$�� , ! ���!"8  (���!5�1,-�5  �72$�$��%  + 0&2&!�+35 !�$1��$ -
��,5 . �$!2�"�,  �#  �72$�$��,  + !�!"#+$  0&2&!�+35 +$-$!"+  & (�0�$�$��35  �  �! �(#$ -
235  (�'+  )��2��&/-�5!,  (�1  +.�,��$2  1�#0$�$7#, !�#+��"$.8�3%  #�#.�7  1�$+��5  
�#7��+�7�#!"�35  0&2&!�+35 +$-$!"+  (�7+�.,$"  �#2$"�"8  (&"�  1.,  �(�$1$.$��,  1�#0$-
�$"�'$! �5  (�$���#7�+#��%  !  +31$.$��$2  !+�%!"+, (�1+$�6$��35  �72$�$��/ . ��71# -
��$  "$����  (�+$1$��,  (�'+ ,  #  $!"$!"+$���  �!"���'$! �0�  (��*$!!# , 1#!" +�72�6��!"8   
+3'.$��"8  +.�,��$  0&2&!����#7�+#��,  (��  !�#+��"$.8��2  #�#.�7$  ��0#��'$! �0�  +$-
-$!"+#  !�+�$2$��35  (�'+  !  (�7�*�%  �*$� �  �5  +�7�#!"#  �  1#"���+ �  0&2&!�+35 +$-
-$!"+ .  �#7�#��" #  (���.$2  (#.$�(�'+�+$1$��,  �  7# ���2$���!"$%  �72$�$��,  �"1$.8 -
�35  "�(�+  (�'+  +�  +�$2$��  �!��+#�#  �#  �!(�.87�+#���  (#�#2$"��+  ��0#��'$! �0�  +$-
-$!"+#  (�0�$�$��35 , �! �(#$235  (�'+  �  �5  +7#�2�1$%!"+�$ !  2��$�#.8��%  '#!"8/  
(�'+ . ��#'�2�!"8  (� #7#"$.$% ��0#��'$! �0�  +$-$!"+#  !+�1�"!,    "�2& , '"�  0$�$"�'$ -
! �$ , ���.�0�'$! �$  �  = �.�0�'$! �$  !+�%!"+# 7#+�!,"  �"  !�1$�6#��,  �  !�!"#+#  ��0# -
��'$! �0�  +$-$!"+# . ��0#��'$! �$  +$-$!"+�  (�!"�,���  (��!&"!"+&$"  + (�0�$�$��35  
(�'+#5  �  2�6$"  !.&6�"8  1�!"�+$��32  (��7�# �2  1.,  1�#0��!"� �  (��*$!!�+  (�'+��� -
�#7�+#��, . ���2$  "�0� , (� #7#"$.�  ��0#��'$! �0�  +$-$!"+#  ��1�*��&/"  &!.�+�,  ���# -
7�+#��,  (�'+ ,  #  !#2�!"�,"$.8��0�  !"�#"�0�#)�'$! �0�  0���7��"#  0$�.�0�'$! �5  (� -
��1 . �#6��$  7�#'$��$  �2$$"  !�#+�$��$  �#7��+�7�#!"�35  (�'+  !  !�+�$2$��32� , '"�  (� -
7+�.,$"  +31$.�"8  �!��+�3$  !+�%!"+# 0&2&!#  �"��3$  (�$"$�($+#/"  !&-$!"+$��3$  �7 -
2$�$��,  �  ,+.,/"!,  ��"$0�#.8�32  (� #7#"$.,2  (#.$�(�'+$��35  (��*$!!�+ . 

	!(�.87&,  +3,+.$��3$  2��)�.�0�'$! �$  (��7�# �  (�'+  �  0$�.�0�'$! �5  (���1  
(��+�1,"!,  �	�  1.,  �$ ��!"�& *��  �#7.�'�35  !"#1�% (�'+����#7�+#��, . ��0�$�$��3$  
(�'+3 , ,+.,,!8  !  �1��%  !"����3  ��:$ "�2  (�'+�+$1$��, , �1��+�$2$���  ,+.,/"!,  �  
��:$ "�2  '$"+$�"�'��%  0$�.�0�� -0$�.�0�'$! �2  "$.�2 . 	5  !+�%!"+# ��&!.�+.$��3$  
&!.�+�,2�  )��2���+#��,  ="�0�  (����1��0�  ���#7�+#��,  + (�$19$!"+&/-�$  !"#1��  
(�'+����#7�+#��,  �#5�1,"!,  (�1  +.�,��$2  )# "���+  �#7+�"�,  (����1�35  ��:$ "�+  + 
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0$�.�0�'$! �$  �"�$7 �  +�$2$�� . �!��+�3$  !+�%!"+# (�'+$���0�  0&2&!# ,+.,/"!,  ��"$ -
0�#.8�32  (��7�# �2  $!"$!"+$���  - �!"���'$! �0�  �#7+�"�, , + !+,7�  !  '$2 , �$��5�1�23  
!($*�#.8�3$  (�15�13  �  2$"�13  �!!.$1�+#��, . 
 

��0���.  �������!���1  �  $�����#�����  "��'��. . 
�!��+�32�  ��:$ "#2�  �!!.$1�+#��,  (#.$�(�'+�+$1$��,  ,+.,/"!,  (�0�$�$��3$  

0&2&!�+3$ 0���7��"3  �  �! �(#$23$  (�'+3  !+�%!"+$��3$  (�$�2&-$!"+$���  (�71�$( -
.$%!"�*$��+�2&  ($���1& . 	7&'$��/  �5  �  ���#"�.�  +��2#��$  2��0�$  #+"��3 ,  �"��3$  
�#7�#��"#.�  �$ �2$�1#*�%  1.,  #�#.�"�'$! �5  �!!.$1�+#��%  �  ���!��+#.�  +�72�6�� -
!"�  �!(�.87�+#��,  1#��35  !���#���0�  2#"$��#.#  1.,  1�#0��!"� �  (#.$�(�'+$��35  �� -
�#7�+#��%  (�.#7�+! #, , 1956, �$�#!�2�+  1969, �$�0#'$+#  1984 �  1� .). ��-$(��7�#��3 -
2�  ,+�.�!8  2$"�13  1�#0��!"� �  (#.$�(�'+  �  (��*$!!�+  (�'+����#7�+#��,  !�!"#+  �  
!+�%!"+# (�'+$���0�  0&2&!# �  $0� (���7+�1�35 . �!"#��+.$�� , '"�  (�!.$  7#5����$��,  
((�0�$�$��, ) 0&2&!���+#��35  !.�$+ ,  #  ="�  +�1��  + 2��)�.�0�'$! �2  (��)�.$  1$.8-
"�+� -#../+�#.8�35  (�'+  ��� #!(�%! �%  ��72$���!"�  (��1�.6#$"!,  �#7.�6$��$  0&2&-
!#, ,+.,/-�%!,  �!��+��%  (��'���%  �$7�#'�"$.8��0�  !�1$�6#��,  $0� + (�0�$�$��35  
0&2&!�+35 0���7��"#5 . ��#.�7  2��)�.�0�'$! �5  (��7�# �+  (�0�$�$��35  !.�$+  !+�1$ -
"$.8!"+&$" ��  �"��!�"$.8��%  !�5�#���!"�  + 1�$+��5  (�'+#5  !��"��9$��,   �2(��$�"�+  
0&2&!# 5#�# "$��3$  1.,  �(�$1$.$��,  "�(#  (�'+����#7�+#��, . ���  (��+$1$���  �!!.$ -
1�+#��%  �$ �2$�1&$"!,  +3,+�"8  2��)�.�0�/  (�0�$�$��35  0���7��"�+  1.,  �(�$1$.$ -
��,  5#�# "$�#  �#!(�$1$.$��,  0&2&!# �  $0� !+,7$% !  2��$�#.8��%  '#!"8/  (�'+ . 	!!.$1� -
+#��$   ��0#��'$! �0�  +$-$!"+#  1�$+��5  (�'+  !  (��2$�$��$2  2��)�.�0�'$! �5 , 5�2� -
'$! �5  2$"�1�+  ,+.,$"!,  �!��+�%  1.,  5#�# "$��!"� �  &!.�+�%  (�'+����#7�+#��,  (�� -
9.35  0$�.�0�'$! �5  =(�5 . �  2$"�1�'$! �2  (.#�$  +31$.,/"!,  2 0�&((3  !+�%!"+ ��0# -
��'$! �0�  +$-$!"+#  (#.$�(�'+  �#7��0�  +�7�#!"# . �  ($�+�% 0�&(($  �"�$!$�3   ��!$�+# -
"�+�3$  (!"#��.8�3$ ) (� #7#"$.�  0�&((�+�0�  !�!"#+#  0&2&!#-!"$($�8  0&2�)� #*��  �  
!�1$�6#��$  ��0#��'$! �5  +$-$!"+  �!"#"�'��0�  0�1��2��)�72# . ��  +"���%  0�&(($  ��: -
$1��,/"!,  (� #7#"$.�  ��-$0�  ��0#��'$! �0�  &0.$��1# , )�# *�����0�  !�!"#+#  0&2&!# �  
)�7� � -5�2�'$! �$  !+�%!"+# 0&2���+35   �!.�" . �.,  (�7�#��,  !+�%!"+ ��0#��'$! �0�  
+$-$!"+#  + *$.,5  1�#0��!"� �  (#.$�(�'+ , (#.$�0$�0�#)�'$! �5  �$ ��!"�& *�%  '$"+$� -
"�'��0�  ($���1#  !'�"#$2  2$"�1�'$! �  1�!"�+$��3$  �"��9$��,  �0 : �)  �  �72$�$��,  
="�5  !��"��9$��%  (�  (��)�./  (�'+ . 

��)������  $���)����  �  ���%3�����  )�2%�*����!  
�$7&.8"#"#2�  �!!.$1�+#��%  &!"#��+.$�� , '"�  �"��9$��$  !�1$�6#��,  0&2���+35  

 �!.�"  ($�+3%  �2(��$�"    )&.8+� �!.�"#2  +"���%   �2(��$�"   ,+.,$"!,  1�!"�+$���%  
5#�# "$��!"� �%  )&� *�%  ��0#��'$! �0�  +$-$!"+#  (�0�$�$��35 , �! �(#$235  (�'+ . 
>"�  (� #7#"$.�  !��"+$"!"+&/"  &!.�+�,2  �!��+�35  ="#(�+  )��2���+#��,  (#.$�(�'+  �  
*� .#2  �!��+�35  ="#(�+  )��2���+#��,  (#.$�(�'+  �  *� .#2  �5  �#7+�"�,  + 7#+�!�2�!"�  
�"   .�2#"�'$! �5  &!.�+�% . ��  �2$/-�2!,  1#��32  0�&((�+�%  !�!"#+  0&2&!# �"��!�"!,  
  0�&(($  (��7�# �+  !(�!���35  1�.0�  !�5�#�,"!,  (�!"�,��32 . �.,  �(�$1$.$��,  +�7�#! -
"# (#.$�(�'+  +#6��$  7�#'$��$  �2$$"  �"��9$��$  0&2���+35   �!.�"    )&.8+� �!.�"#2  
(�0 : �) ), "#   #  $0� +$.�'��#  �$  ,+.,$"!,  )&� *�%  �5  +�7�#!"# , (��!&-$2&  !"#1�,2  
�#7+�"�,  1#���0�  (�'+$���0�  "�(# . 
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��!"8  �  (�!"�,�!"+�   $0� !�1$�6#��,  + (�$1$.#5  5#�# "$��35  !��"+$"!"+&/-�2  "�(#2  
!�+�$2$��35  (�'+  ,+.,/"!,  �".�'�"$.8��%  �5  �!��$���!"8/ . ��.$�#��$  1�.�  0&2���+  
+ �"��!�"$.8�35  +$.�'��#5  �"�#6#$"  �7�#'#.8��$  (1�  (�0�$�$��, ) !+�%!"+# 0&2&!#, 
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!"�#�!"+$ . ��="�2&  !"#��.8��!"8  0&2���+  (�$1(�.#0#$"  0$�$"�'$! &/  �5  !+,78 !  0$�.� -
0�'$! �%  (���1�% , (�1'$� �+#,   #  �#1$6��0�  (��7�# #  (��*$!!�+  0&2&!����#7�+#��, . 
;�# *����3%  !�!"#+  0&2&!# (�0�$�$��35  (�'+  (�1+$�0#$"!,  +�71$%!"+�/  �#1� #.8��  
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�".�'#/-�5!,  &!.�+�%  5#�# "$��35  ($�+�'��2&  (�'+����#7�+#"$.8��2&  (��*$!!& . 
��.8  �"1$.8�35  )�# *�%  (��  ="�2  !+�1�"!,    +�!!"#��+.$��/  (� #7#"$.$% 1�$+��5  
(�'+  �  �#7�#��" $  (#.$��$ ��!"�& *�% . ��7�#!"#��$  1�.�  0&2���+35   �!.�"  &!"#��+ -
.$���$  	 . � .�/���32  (1965) !+,7#��  !   #.8*�$2 , �"!&"!"+�$2  !+���1�32  �5  )��2  �  
&2$�89$��$2   �.�'$!"+#  0�1��.�7&$235  +$-$!"+  ,+.,/-$0�!,  5#�# "$��32  1.,  (� -
0�$�$��35  (�'+ . ���  !�5�#�$���  #�!�./"��0�  !�1$�6#��,  0&2#"�+  #.8*�,  �#  ($�+� -
�#'#.8��2  &��+�$  �  +�7�#!"#��$  $0� �"��!�"$.8��%  1�.�  + !�!"#+$  0&2&!# ��:,!�,$"!,  
�!'$7��+$��$2  0&2#"�+ (�.&"���35  � �!.�+  + �$7&.8"#"$  �5  �#7.�6$��,  + "$'$��$  
1.�"$.8��0�  ($���1#  +�$2$�� . ���  �#7.�6$���  0&2#"�+ (�.&"���35  � �!.�+  �1$"  �5  
2��$�#.�7#*�,  !  ���#7�+#��$2  (��2$6&"�'�35  (��1& "�+  �#!(#1#   �"��3$  &'#!"+&/"  
+ (�11$�6#���  !�!"$23  0&2&!�+35 +$-$!"+  + ��"$�+#.$  1��#2�'$! �0�  �#+��+$!�, . 
�#  &"+$�61#/"  	 . � . �/���  �  � . 	 . �/���#  (1940), � . 	 . �$�0#'$+#  (1988) (��  �#7+� -
"��  (#.$�(�'+  +�  +�$2$��  (���!5�1�"  ($�$5�1  �1��5  0�&((  !�$1��$��%  0&2&!# 7# !'$"  
1�&0�5  (��  �$(�.��2  �#7.�6$���  0&2#"�+  #.8*�, . �  (�0�$�$��35  (�'+#5  (���!5�1�"  
�#7.�6$��$  0&2���+35   �!.�"  �  !+,7#��35  !  ��2�  )&.8+� �!.�" , # (��1& "3  �5  �$ -
(�.��0�  �#7.�6$��,  �1&"  �#  (�11$�6#��$  !"#��.8��0�  0&2&!�+�0�  !�!"�,��, . >"�"  
(��*$!!  (��1�.6#$"!,  + "$'$��$  +!$0� +�$2$��  )&� *������+#��,  (�'+  + (�0�$�$���2  
!�!"�,��� . ���  !� �#-$���  ��-$0�  !�1$�6#��,  ��0#��'$! �5  +$-$!"+  7# ($���1  (�� -
9$19�%  !�  +�$2$��  (�0�$�$��,  1�  �#!"�,-$0�  +�$2$�� , !�!"#+  0&2&!# �!"#$"!,  !"# -
��.8�32 . �#7+�"�$  (#.$�(�'+$��35  ���#7�+#��%  !�(��+�61#$"!,  !�5�#�$��$2  0&2&!�-
+35 +$-$!"+  7# !'$"  +�&"�$���5  �$!&�!�+  (�$�0#'$+# , 1988) (�$1!"#+.,/-�5  (�+$1$-
��$  �  �$# *�/  (�'+  +�  +�$2$�� . 	7&'$��$  )�# *�����0�  !�!"#+#  1#$" �#7�����#7�&/  
��)��2#*�/  �  0&2&!�+�2  !�!"�,���  (�'+ , (�$1!"#+.,/-&/  !#2�!"�,"$.8�&/  '#!"8  
(#.$�(�'+�+$1$��,  - "$���/  (�+$1$��,  �  =+�./*�/  (�0�$�$��35  �  �! �(#$235  (�'+  
+�  +�$2$��  �  (��!"�#�!"+$ . �*$��+#,  +�72�6��!"�  �!(�.87�+#��,  )�# *����� -
0�&((�+�0�  !�!"#+#  0&2&!# 1.,  1�#0��!"� �  (�0�$�$��35  (�'+ , 2�6��  �"2$"�"8 , '"�  
="�"  (�15�1  ,+.,$"!,  �1��2  �7  !#235  ��)��2#"�+�35  2$"�1�+  �"�#6#/-�5  0$�$"�'$ -
! �$  !�!"�,��$  0&2&!�+35 +$-$!"+  !�+�$2$��35  �  1�$+��5  (�'+ . �� #7#"$.�  0&2&!�+� -
0�  !�!"�,��,  5#�# "$��7&/"  =.$2$�"3  )��2��&/-�$  (�+$1$��$  (�'+  (��  �72$�$���  
+�7�#!"# , �$6�2#  �  )&� *������+#��,  +  0$�.�0�'$! �$  �"�$7 �  +�$2$�� . 

�.,  5#�# "$��!"� �  !�!"#+#  �  !�1$�6#��,  0&2&!# (��+�1,"!,  1#��3$   (�.&'$� -
�3$  ("#�. .1) (�   #9"#��+32  (�'+#2  �#+�����%  7��3  �#0$!"#�#  � .� . ��.1#"�+32  (1956, 
1959). 
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��$��.#1#��$  2-% )�# *��  + )�# *�����2  !�!"#+$  0&2&!# (��1#/"  0&2&!�+32 +$-$!" -
+#2 !(�!����!"8    +�!!"#��+.$��/  !��"��9$��,  (�.&"���35  � �!.�+ , + !+,7�  !  '$2  + 
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2�0�  �!"#" # . 	7  ="�0�  +3"$ #$" �$&!"�%'�+#,  !+,78 0&2&!�+35 +$-$!"+  !  2��$�#.8��%  
'#!"8/  (�'+  �#+�����%  7��3  �#0$!"#�# . �&2���+3$   �!.�"3  ,+.,/"!,  "$2  �2(��$� -
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 � -+�$2$���0�  !�!"�,��,  )�# *�����2  !�!"#+$  0&2&!# (��1#/"  0&2&!�+32 +$-$!"+#2  
!(�!����!"8    +�!!"#��+.$��/  !��"��9$��,  (�.&"���35  � �!.�+ . �  !+,7�  !  '$2  + (#-
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2��$�#.8��%  '#!"8/  (�'+  �#+�����%  7��3  �#0$!"#�# . �&2���+3$   �!.�"3  ,+.,/"!,  
"$2  �2(��$�"�2 , ��0#��'$! �0�  +$-$!"+# , !+�%!"+#  �"��35  + 2# !�2#.8��%  !"$($��  
�"�#6#/"  �!��$���!"�  �"1$.8�35  "�(�+  (�'+  �  &!.�+�%  �5  (�'+����#7�+#��, . �  !� -
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!+�%!"+-!  �1��%  !"����3  �  (��+�1�"8  �*$� &  !�7�#���!"�  �  !"$($��  �5  !"#��.8��!"� , 
&!"�%'�+�!"� . 
 �#6��$  7�#'$��$  + 1�#0��!"� $  0&2&!�+�0�  !�!"�,��,  (#.$�(�'+  �2$$"  )�# *����3%  
!�!"#+  )&.8+� 2!.�" ,  #  !�$1��$��%  �#5�1,-�5!,  + !�!"�,���  1��#2�'$! �0�  �72$-
�$��,  +�  +�$2$�� . �  !�!"#+$  )&.8+� �!.�"   #9"#��+35 , "$2�� - #9"#��+35  (�'+  �$ -
0���#  (�$��.#1#$"  )�# *�,  1 �#!"+���2#,  + -$.�'#5 . ;�# *�,  1# �#!"+���2#,  +  �!.� -
"#5 �"!&"!"+&$" , '"�  5#�# "$���  7#!&9.�+32   .�2#"�'$! �2  &!.�+�,2 . �  )&.8+� �! -
.�"#5  7�#'�"$.8��  &2$�89#$"!,   �.�'$!"+�  &0.$��1#  �  #7�"#, "�01#  #  !�1$�6#��$   � -
!.���1#  �  +�1���1#  &+$.�'�+#$"!,  ("#�. . 2). 
 

�#�.�*#  2 



 173 

;�# *����3%  !�!"#+  )&.8+� �!.�"  0&2&!# (�'+   #9"#��+�0�  "�(#  
)�# *��  �#7�$73  ��'+3  �.&���#  

!2  1# 
1 2 3 �&22#  

12 
 
 
 
7 
 
 

548 

�$2�� #9"#��+#,  
 #����#"�#,  

 
 

�$2�� #9"#��+#,  
 #����#"�#,  

 
�#9"#��+#,  !.#��!� -

.��*$+#,  

0-10 
30-40 
 
 
 
 
0-5 
5-12 
30-40 
 
 
0-10 
25-35 
 

�$��� . 
 
 
- 
- 
- 
 
- 
- 

10,57 
15,29 
 
 
19,55 
    - 
12,03 
 
 
9,95 
9,56 
 
 

9,25 
8,11 
 
 
6,48 
- 
- 
 
 
3,79 
3,48 

3,96 
5,88 
 
 
9,93 
8,23 
5,27 
 
 
7,11 
6,96 

23,76 
21,17 
 
 
29,48 
16,46 
17,30 
 
 
20,85 
20,00 

      
��1$�6#��$  1-�% )�# *��  )&.8+� �!.�"  7�#'�"$.8��  (�$+39#/"  !  !�1$�6#�� -

$2 (�.&"���35  � �!.�+ . ��#+��+#,  !  (� #7#"$.,2�  1�&0�5  )�# *�%  2�6��  �"2$"�"8  
&2$�89$��$  �5  +$.�'��3  �  �$�#+��2$���$  �72$�$��$  (�   �#7��+�1��!",2  (�'+ . �� -
��2#.8�3$  (� #7#"$.�  5#�# "$��3  "$2�� - #9"#��+�%   #����#"��%  !�$1�$ -!&0.���!"�%  
(�'+3 , 01$ (�'+����#7&/-#,  (���1#  (�$1!"#+.$�#  .$0 �!&0.�2�!"32  0�#�&.�2$"��'$ -
! �2  !�!"#+�2 . ��-$%  �!��$���!"8/  )�# *�����0�  !�!"#+#  )&.8+� �!.�"  ,+.,$"!,  7#-
2$"��$  &2$�89$��$  !&223  +!$5 )�# *�%  �  1�.$+�0�  &'#!"�,  -$.�'��7$2$.8�35  2$-
"#..�+   #.8*�, , 2#0��, . 

�.$1&$"  �"2$"�"8 , 7�#'�"$.8�&/  !&22& )�# *�%  )&.8+� �!.�"  (�'+   #9"#��+� -
0�  "�(#  + (�+$�5��!"��2  0���7��"$ . >"�"  (� #7#"$.8  !�+�$2$��35  (�'+  (�  �"1$.8�32  
)�# *�,2  )&.8+� �!.�"  (�7+�.,$"  �(�$1$.�"8  !�#+�$��$2  �#7��+�7�#!"�35  (�'+  �# -
(�#+.$���!"8  (�$���#7�+#"$.8�35  �72$�$��%  (���!5�1,-�5  + !�!"#+$  �  !�1$�6#���  
0&2&!#. ��#0��!"��&,   (��7�# �  ��0#��'$! �0�  +$-$!"+#  �  +�72�6�35  �72$�$��%  
(�$1!"#+.,$"!,  �$#.8�32  �(�$1$.$��$  (#�#2$"��+  5#�# "$��7&/-�5  (��&��'$���!"8  
 #61�0�  "�(# , (�1"�(#  (�'+     ��� .�2#"�'$! �%  7��$ . ���2$  "�0� , +3,+.,$23$  !+�%-
!"+# & (�0�$�$��35  (�'+  �  !.�$+  2�6��  ���#�&6�"8  + 5#�# "$��!"� #5  �(�!#��35  "� -
(�+  !�+�$2$��35  (�'+ . ���  ="�2  +31$.,/"!,  (��7�# �  !+�%!"+$��3$  ��� .�2#"�'$ -
! �2  &!.�+�,2  ((�$��.#1#/-#,  ��.8  �# , � g + )�# *�,5  0&2���+35   �!.�" ) !  (�!.$ -
1&/-�2  +3,+.$��$2  !+�%!"+ + �#�2$�89$%  !"$($��  (�1+$�6$��35  1�#0��!"�'$! �2  
�72$�$��,2 . �$!2�"�,  �#  #�#.�0��  1�$+��5 , �  !�+�$2$��35  (�'+  �   ��!$�+#"�+��!"8  
�5  !+�%!"+  �.�'$!"+�  0&2&!# + !�+�$2$��35  (�'+#5  0&2&!#, (��2$���  �#  (��,1�  
��.89$ . ���  (�0�$�$���  )&� *�����&/-�5  (�'+  �  �"'&61$���  �5  �"  (�+$�5��!"� , 
(��*$!!3  0&2�)� #*��  (�!"$($���  (�1#+.,/"!,  �  + �$7&.8"#"$ (�0�$�$��3$  (�'+3  
� #73+#/"!,  .�9$��32�  +.�,��,  (��1& "�+  0&2�)� #*�� . 	!5�1��$  !��"��9$��$  
 �2(��$�"�+  0&2&!# �  �5  !+�%!"+# + (�0�$�$��35  (�'+#5  2�0&" !�5�#��"8!,  1.�"$.8 -
�3$  0$�.�0�'$! �$  �"�$7 �  +�$2$��  7# !'$"  )&� *������+#+9�5  �"1$.8�35  !+�%!"+ + 
(�$6�$2  �$6�2$  (�'+����#7�+#"$.8�35  (��*$!!�+ . �$!2�"�,  �#  #�#.�0��  !�+�$2$� -
�35  �  1�$+��5  (�'+  �   ��!$�+#"�+��!"8  �5  !+�%!"+ + !�+�$2$��35  (�'+#5 , (��2$���  �#  
(��,1�  ��.89$ . ���  (�0�$�$���  )&� *�����&/-�5  (�'+  �  �"'&61$���  �5  �"  (�+$�5 -
��!"� , (��*$!!3  0&2�)� #*��  (�1#+.,/"!,  �  + �$7&.8"#"$ (�0�$�$��3$  (�'+3  � #73 -
+#/"!,  .�9$��32�  +.�,��,  0&2&!����#7�+#"$.8�35  (��*$!!�+ . 	!5�1��$  !��"��9$ -
��$   �2(��$�"�+  0&2&!# �  �5  !+�%!"+# 2�0&" !�5�#��"8!,  1.�"$.8�3$  0$�.�0�'$! �$  
�"�$7 �  +�$2$��  7# !'$"  )&� *������+#+9�5  �#�$$  !+�%!"+ + �$6�2$  7��#.8�35  (�' -
+$��35  (��*$!!�+ .   
 

�.!��.  
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�3,+.$��3$  7# ���2$���!"�  �72$�$��,  !�!"#+#  �  !+�%!"+ ��0#��'$! �0�   +$-$!"+#  
+��!,"  �(�$1$.$��3%  + .#1  + �#7+�"��  "$����  (�+$1$��,  (�'+  +�  +�$2$��  �  �!��+3+# -
/"!,  �#  !.$1&/-�5  (�.�6$��,5 . 

1. �$��5�1�2�!"8  �!!.$1�+#��,  (#.$�(�'+  �-&-#$"!,  + !+,7�  +�!!�71#��$2  1�$+-
�$% (����1��%  !�$13  1.,  (��0��7�35  �*$��  �&1&-$0�  !�!"�,��,  �72$�'�+35  �  
�$!"#��.8�35  .#�19#)"�+  ��� #!(�%! �%  ��72$���!"� . ���$2.$232  2$"�1�2  
1.,  1�#0��!"� �  !�+�$2$��35  �  1�$+��5  (�'+  ,+.,/"!,  2$"�1�'$! �$  (�15�13  
�7&'$��,  (�'+$���0�  0&2&!#,  #  7��#.8�� - .�2#"�'$! �0�  ���#7�+#��, . 

2. �!"#��+.$�3  (#�#2$"�3  �72$�$��,  0&2&!�+35 +$-$!"+  +�  +�$2$��  + (��*$!!$  
�#7+�"�,  (�'+  + 0$�.�0�'$! �$  �"�$7 �  +�$2$�� . �#7��+�7�#!"�3$  (�0�$�$��3$  
(�'+3  �"1$.8�35  (����1�35  7��  (�$1!"#+.,/"  �!��+&  (�!"��$��,  =+�./*��  
(#.$�(�'+����#7�+#"$.8�35  (��*$!!�+  (�!.$  +35�1# �5  �7  !)$�3  +.�,��,  !� -
+�$2$���0�  (�'+����#7�+#��, . 

3. �  �#7+�"��  (��*$!!�+  0&2&!����#7�+#��,  �!���$  7�#'$��$  �2$$"  �"��9$��$  
�0 : �) , (�7+�.,/-�$  �(�$1$.�"8  "�(  (�'+����#7�+#��,  �   .#!!�)�*���+#"8  
(�0�$�$��3$  (�'+3  �#  &��+�$  7��#.8�35  (��7�# �+ . �#  �5  �!��+#���  1�#0�� -
!"��&$"!,  )�7� � -0$�0�#)�'$! #,  ��!"#��+ # , !"�& "&�# , $$ ).& "&#*��  !  1�#0-
��!"�'$! �2�  (��*$!!#2� . 

4. �$ ��!"�& *�/  1�$+�$0�  (�'+$���0�  (� ��+#  �$ �2$�1&$"!,  �!&-$!"+�"8  !  &'$-
"�2  �$0���#.8�35  �!��$���!"$%  ��� #!(�%! �%  ��72$���!"� , 01$ )��2���+# -
��$  !�!"$23  0&2&!�+35 +$-$!"+  (��"$ #$"  !  (�$��.#1#��$2  0&2���+35   �!.�"  
�  (��  7�#'�"$.8��%  1�.$  )&.8+� �!.�" . 	72$�$��$  ="�0�  !��"��9$��,  +  #9"# -
��+35 , "$2�� - #9"#��+35  (�'+#5  !  0.&�����/  (���!5�1�"  (�!"$($���  1�#0�� -
!"��&,  (��7�# �  7#!&9.�+�0�  "�(#  (#.$�(�'+����#7�+#��, . �.,  1#.8�$%9$% 1� -
#0��!"� �   *$.$!����#7��  �(�$1$.�"8  !��"��9$��$  =.$2$�"�+ , (�7+�.,/-$$  
1�))$�$�*���+#"8  (�'+3  #+"�2��)��0�  �$6�2#  !  (�$��.#1#��$2  –  #.8*�, , 
2#0��, , 0�1��2��)��0� -(�.&"���35  � �!.�+ .  
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1� .� -� . �����	� , 1� .� . �����	��� , 2� .� .�����	��  

1���
��"���
��  ��������  �������#	�
�$  �	������  � !  ��  
2���	�����
��  ����������	��%�  �	$��#	�
��  ����	����	�  

 
�./'$+3$  !.�+# : 1$)�*�"  &+.#6�$��, , 1$0�#1#*�, , ���.�0�'$! #,  (��1& "�+��!"8 , 
(.�1���1�$ ,  ��"�+#"$.8 , �$1!"+�, , !�"&#*�, . 

 
��$1.#0#$"!,  ���!��+#��$  ($�!($ "�+��!"�  �!(�.87�+#��,  ��+�0�  �#��'$0�  ��0# -

�#   ��"�+#"$.,  1.,  �7+.$'$��,  (#�����#7��%  +�13  �7  #"2�!)$�3  �  +�!!"#��+.$��,  
(.�1���1�, , (�1+$�6$��35  �(&!"3��+#��/  7$2$.8. ���2$�$��$  $0� + &!.�+�,5  �$� -
! � -�&2! �%  (�.&(&!"3��  �#(#1��0�  ��� #!(�,  + "$'$��$  ��.$$  20 .$"  (�1"+$�61#$"  
=))$ "�+��!"8  �  (�+39$��$  (��1& "�+��!"�  (�1+$�6$��35  �(&!"3��+#��/  7$2$.8. 
�./'$+3$  !.�+# : �(&!"3��+#��$ , #"2�!)$��#,  +�1#, (�'+# , �#��'�%  ��0#�   ��"�+#"$., , 
 ��"�+��3 . 

���0�+$ �+�$  +�71$%!"+�$ '$.�+$ #  �#  = �!�!"$23  #��1�35  "$���"���% , 7#�� -
2#/-�5  � �.�  1/3 (.�-#1�  7$2��% (�+$�5��!"� , +37+#.� +�7�� ��+$��$  �  2�-�3%  
��!"  1$0�#1#*��  �  �(&!"3��+#��$  7$2$.8,  �"���$  (�����$.�  + �#!"�,-$$  +�$2,  0.� -
�#.8�3%  5#�# "$� . �  �$7&.8"#"$ #�"��(�0$���0�  �(&!"3��+#��,  $6$0�1��  + 2��$  "$�, -
$"!,  6-7 2.� .0# *$��35  7$2$.8�35  &0�1�% (��+1#  1973, ��#.�  1994), ���#7�+#.�!8  �� -
9���3$  �$0���3  = �.�0�'$! �0�  �$1!"+�, . >"�  �#%��3  !$0�1�,  7#��2#/"  � �.�  145 
2.� .0# ���9#$235 , 170 2.� .0# �$���9#$235  (#5�"�35  �  3,6 2.�1 .0# (#!"��-�35  &0�-
1�%. ���6�+#/"  71$!8 � �.�  1 2.�1 . '$.�+$  �.�  ��.$$  20% �#!$.$��,  2��# . 

��# "�'$! �  +!,  "$���"���,  ?0#  ��!!��  – 27,1 2.� . 0# – �#!(�.�6$�#  + #��1��%  
7��$  �  ,+.,$"!,  #�$��%  ��"$�!�+��% , +!$��-$%  �#7���#(�#+.$���%  5�7,%!"+$���%  1$,-
"$.8��!"�  '$.�+$ # . >"�  ��6�$$  ��+�.68$ , �$��3$  7$2.�  (�#.23 �, ), ��7.,�! �$  (#-
!"��-#  (�#0$!"#� ). 

���+$1$��32�  �!!.$1�+#��,2�  &!"#��+.$�#   ��"�'$! #,  #0��= �.�0�'$! #,  !� -
"&#*�,  ��.89$%  '#!"�  7$2$.8�35  &0�1�% ��7.,�! �5  (#!"��- . �$2.�  (.�5�0�  �  �'$�8  
(.�5�0�  #0��= �.�0�'$! �0�  !�!"�,��,  7#��2#/"  721,4 "3! .0# �.�  47,5% (.�-#1�  �$ -
0���# . �&-$!"+&$"  '�$7+3'#%��  ��.89�%  (�"$�*�#.8�3%  �$7$�+ 1�(�.��"$.8��0�  &+$-
.�'$��,  7$2$.8 (.�5�0�  #0��= �.�0�'$! �0�  !�!"�,��, . >"�2  (�"$�*�#.8�32  �$7$�+�2  
,+.,/"!,  7$2.�  (�!�$1!"+$���0�  #0��= �.�0�'$! �0�  !�!"�,��,  – 519,3 "3! . 0# �.�  
34,2% (.�-#1�  �$0���#  (�#�1�+  �  1� . 2004). 

�!"$!"+$���$  �(&!"3��+#��$  – (��*$!!  1.�"$.8�3% . �! ��$��/  (��*$!!#  $!"$!" -
+$���0�  �(&!"3��+#��,  !(�!��!"+&/"  #�"��(�0$��3$  )# "��3 . 	7  2��6$!"+#  #�"��(� -
0$��35  )# "���+  1$0�#1#*��  (�'+  �  �(&!"3��+#��,  7$2$.8 (#!"��-�35  &0�1�% ,+., -
$"!,  ($�$+3(#!  ! �"# . �#  (�!.$1��$  30-40 .$"  (��1& "�+��!"8   ��2�+35  &0�1�% ��7 -
.,�! �5  (#!"��-  !��7�.�!8  !  5-7 * . .$1/0# 1�  1,0-0,5 * . .$1/0#. �.�-#1�  (#!"��-  �#7-
.�'��%  !"$($��  !��,  &+$.�'�.�!8  !  17% 1�  80-90%, �0�.$��35  ($! �+  1�  65-70 "3! .0# 
(�#!#��+  �  1� . 2000). �!.�  "# �2�  "$2(#2�  �&1&" �#7+�+#"8!,  (��*$!!3  1$0�#1#*��  
(�'+  �  �(&!"3��+#��,  7$2$.8 �#(#1��0�  ��� #!(�,  "� , '$�$7  5-6 (� �.$��%  6�7��  '$ -
.�+$ #  �&1$2 �2$"8  71$!8 +"��&/  «�#5#�& ». 

�  #��1�35  �$0���#5  �(&!"3��+#��$  �#7+�+#$"!,  + "�$5  �#(�#+.$��,5 : )��2��� -
+#��$  (&!"3�8 , 2#"$�� �+�0�  (���!5�61$��,  + = !"�##��1�35  &!.�+�,5  !   �=))�*� -
$�"�2  &+.#6�$��,  � =0,05; 1$0�#1#*�,  �#7$2�35  = �!�!"$2  ()�7�'$! #, , ���0$��#, , 
"$5��0$��#, ) + #��1�35   .�2#"�'$! �5  &!.�+�,5  !   �=))�*�$�"�2  &+.#6�$��,  � =0,2   
0,5; + !&�0&2�1�35  � =0,51. 0,65,  �.$�#��$  (��1& "�+��!"�  �#!"�"$.8��0�  (� ��+#  + 
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7#+�!�2�!"�  �"   �.$�#��%   �.�'$!"+#  �!#1 �+  �  "$2($�#"&���0�  �$6�2#  (�#.��$ �+ , 
2000). 

	7+$!"�� , '"�  �!��+�#,  (��'��#  ��7 �%  (��1& "�+��!"�  (�'+  #��1�35  = �!�!"$2  
– 1$)�*�"  #"2�!)$���0�  &+.#6�$��,  �  �$1�!"#"�  +.#0�  + (�'+$���2  (��)�.$ . �  "�  6$ 
+�$2, , ($�+��!"�'�� �2  (�$!��%  +�13  !.&6�"  +�1,��%  (#�  #"2�!)$�3 . �  !�!"$2$  
«(�'+# -#"2�!)$�# » (���!5�1�"  �$0&.,��3%  !&"�'�3%  +.#0���2$�  (�.$ !$$+ , 1998). ��  
$0� 1#��32  + #"2�!)$�$  + +�1$ (#�#  $$ !�1$�6�"!,  14 "3! .  2 3 (# +�  +!$5 �$'�35  �&!.#5  
+!$0� 1,2 "3! .  2 3). �  (�+$�5��!"�  !&9�  �  � $#�#  $6$0�1��  �!(#�,$"!,  577 "3! .  2 3, 
!"�.8 �  6$ (�"�2  +3(#1#$" + +�1$ �!#1 �+ . �$'��%  6$ 0�1�+�% !"�  !�!"#+.,$"  .�98  
7% ��-$0�   �.�'$!"+#  +3(#1#/-�5  �!#1 �+ . 	7  !�#+�$��,  ��-$0�  (�"� #  �!(#�,/ -
-$%!,  +.#0�  �   �.�'$!"+#  +�13  + #"2�!)$�$  2�6��  �"2$"�"8 , '"�  ��#  + "$'$��$  0�1# 
����+.,$"!,  45 �#7 (�8+�+�' , 1986). 

��  +3!�"$  +.#0# �#!(�$1$.$�#  �$�#+��2$��� . ��.�+��#  +!$0� +�1,��0�  (#�#  �#! -
(�.#0#$"!,  + ��6�$2  (�.&"��# �.�2$"��+�2  !.�$  #"2�!)$�3 . �  7$2��% (�+$�5��!"�  
0.��#.8��  !�$1�,,  #�!�./"�#,  +.#6��!"8  11 0/23, # + "��(�'$! �5  �$0���#5  ="# +$.� -
'��#  1�5�1�"  1�  25 0/23 �  +39$. �#�#1� !#.8�� , ��  )# " , !#23%  �&(�3%  �!"�'��  – 
+�1# + #"2�!)$�$  – (�'"�  �$  �!(�.87&$"!,  (�.$ !$$+ , 1998). 

�!��+�%  (.�1���1�,  7$2$.8 ,+.,$"!,  !�1$�6#��$  +.#0�  + (�'+$ , !�71#���$  !#2�% 
(����1�% . ���$ "�+ , (�7+�.,/-�5  �$9�"8  +�1�&/  (���.$2&  2��0� , ��  +!$ ���  "�$�& -
/"  ��.89�5  7#"�#" "�&1# �  !�$1!"+ . ���  ��7 �2  = ���2�'$! �2  &��+�$  �#7+�"�,  ��.8 -
9��!"+#  !"�#�  ="�  (��$ "3  �$�!&-$!"+�23 . ���'��#  +�1��0�  0�.�1#  (.#�$"3   ��$"!,  
�$  + �$1�!"#" $  (�$!��%  +�13  �#  7$2��2  9#�$ , # + �#�&9$���  *$(� , !+,73+#/-$%  +�1& 
!  (�'+�%  (���+�' , 1968). 

��1#  �7  +�71&5# (�(#1#$"  + (�'+&  (��  2#.$%9�5  �72$�$��,5  #"2�!)$���0�  1#+.$-
��, . ���  $0� (�+39$���  +�71&5 (���� #$"  + (�'+& , �$!,  !  !���%  +�1&, (��  (���6$���  
1#+.$��,  &5�1�"  �7  (�'+3 . 	  + "�2  �  + 1�&0�2  !.&'#$  �#7��!"8  "$2($�#"&�3  (�'+3  �  
+�71&5# (��+�1�"     ��1$�!#*��   #($.8  +�13  �#  !"$� #5  2��0�'�!.$��35  (&!"�" , 
�2$/-�5!,  + (��)�.$  (�'+3 . ���  (�+39$���2  1#+.$���  +�71&5# ���.8��  !2#'�+#/" -
!,   ���� , # (��  (���6$���2  – ���#7&$"!,  ��!# ,  �"��#,  7#"$2 &5�1�"  +0.&�8 (���+�' , 
1968). 	7+$!"�� , '"�  1�$+��$  ��6$�$�3  �!(�.87�+#.�  =))$ "   ��1$�!#*��  #"2�!)$� -
��%  +�13  + !�71#���  !#1�+  �$2��#2�13  (VII +$  1�  � .=.) – �1��0�  �7  !$2�  '&1$!  !+$"# 
(A#��+ , 1990). 

�#  �!��+#���  +39$ �7.�6$���0� , �#2�  1.,  �7+.$'$��,  +�13  �7  #"2�!)$�3  �3.  
�#7�#��"#�  �  �!(3"#�  «�#��'�%  ��0#�   ��"�+#"$., » �$  �2$/-�%  #�#.�0�+  + 2��$  
(���7�$+  1991). 

�#��'�%  ��0#�   ��"�+#"$.,  + ./'#$"  1�$�$� -&9���"$.8  1�#2$"��2  8 !2 .,    �"� -
��2&  7# �$(.$�3  0���7��"#.8�3$  ��6� , +3(�.�$��3$  + )��2$  �#!5�1,-�5!,   �3.8$+ . 
�#   ��*#5   �3.8$+ , 1.���%  "�$"8  2$"�#  &!"#�#+.�+#/"!,  1�$�$�3 -&9���"$.�  1�#2$" -
��2  6 !2 . �#��'�%  ��0#�   �$(�"!,  �#0.&5�  (!+#� �% )   +$�"� #.8��2&  ��6&   ��"�+#"$ -
., . 

���  �#��"$  �#  7#1#���% 0.&���$  40-80 !2  �"  (�+$�5��!"�  (�'+3 , �#��'�%  ��0#�  
 ��"�+#"$.,  !�71#$" 2��6$!"+�   ��"�+��  (�1  (�'+�%  �  2��6$!"+�  "�$-��  + (�'+$���2  
(��)�.$  �#7.�'�35  �#72$��+  �$7 �#7�&9$��,  1$����3  �  0$�$"�'$! �5  0���7��"�+  
(�'+ . ���  ="�2  !�71#$"!,  +3!� #,  #=�#*�,  (�'+$���0�  (��)�.,  �  �$7 �  &+$.�'�+#$"!,  
*�� &.,*�,  #"2�!)$���0�  +�71&5# + !�!"$2$  «(�'+# -#"2�!)$�# ». �  ="�2  !.&'#$  ��$! -
($'�+#$"!,  (�+39$��$  ��:$2#  ��2$�#  (#�����#7��%  #"2�!)$���%  +.#0�  +�71&5# + !�! -
"$2$ «(�'+# -#"2�!)$�# » 7# !'$"  (�!"�,���  2$�,/-$0�!,  #"2�!)$���0�  1#+.$��, , 01$ 
(���!5�1�"  �# �(.$��$   ��1$�!#*�����%  +.#0�  �7 -7# �#7��!"�  "$2($�#"&���0�  �$6�2#  
(�'+3  �  #"2�!)$�3 . 

	!!.$1�+#��,  (�  �!(3"#��/  �#��'$0�  ��0#�#   ��"�+#"$.,  (��+�1�.�!8  + 1990-
1995 00. �#  = !($��2$�"#.8�35  &'#!" #5  �$�! � -�&2! �%  (�.&(&!"3��  �#(#1��0�  ��� -
 #!(�, . ��'+#  !+$".� - #9"#��+#,  !�$1�$!&0.���!"#,  !�.8��  !�.��'# �+#,  �  !�.8��  
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1$).���+#��#, . �#!"�"$.8��!"8  – (�.3��� -!�.,� �+#, . ���$ "�+��$  (� �3"�$  "�#+� -
!"�,  – 15-20%. �#7�#��"#��32  �#2�  �#��'�2  ��0#��2   ��"�+#"$.,  �3.�  !�71#�3  2�� -
6$!"+�   ��"�+��  (�1  (�'+�%  �  2��6$!"+�  "�$-��  + (�'+$���2  (��)�.$ . 

�(�$1$.$��$  +.#6��!"�  (�'+3  (��+�1�.�!8  "$�2�!"#"�� -+$!�+32  2$"�1�2  + 
"�$5 �#"��%  (�+"����!"� . �'$"  &��6#%��!"�  "�#+�!"�,  (#!"��-�35  &0�1�% (��+�1�. -
!,  2$"�1�2  !.&'#%�35  +3����  (.�-#1�  1 22 + 1$!,"� �#"��%  (�+"����!"� . ��2�'$ -
! �$  #�#.�73  (�'+  (�  �(�$1$.$��/  .$0 ��#!"+���235  !�.$%  +3(�.�$�3  2$"�1�2  +�1-
��%  +3",6 � . 

	!!.$1�+#��,2�  &!"#��+.$�� , '"�  �#7��*#  + &��6#%��!"�  �  +.#6��!"�  (�'+3  �#  
= !($��2$�"#.8�35  &'#!" #5  �3.�  7�#'�"$.8��  ��.89$  (�  !�#+�$��/  !   ��"��.8�32  
+#��#�"�2  ("#�. .1). 

 
 

�#�.�*#  1.  
��$1�$!&"�'��$  !�1$�6#��$  +.#0�  + 2$"��+�2  !.�$  (�'+3  (22 /0#) �  &��6#%��!"8  (#!" -
��-�35  "�#+ (* /0#) + 6#� �%  ($���1  0�1# (�/�8 -!$�",��8 ) 

��13  �#7��*#    
 ��"��./  

 
�#��#�"3  

1990 1991 1992 1993 1994 1995 

 
��$1 -
�$$ 
7# 6 .$"  

22 /0
# 
* /0# 

% 

���"��.8  
($!"$!"+$� -
�3$  
(#!"��-# ) 
�$7  ��"�+��  

 
93,7
6 
1,52 

 
156,1
0 
3,01 

 
130,5
7 
2,7 

 
110,3
5 
2 

 
133,5
0 
1,2 

 
137,8
6 
1,65 

 
127,02 
2,01 

 
- 

 

 
100 
100 

> !($��2$�"  
( ��"�+��3  
(�1  (�'+�% ) 

 
95,9
6 
3,02 

 
177,6
9 
4,9 

 
164,3
6 
4,5 

 
141,3
6 
4,0 

 
153,5
2 
3,7 

 
169,4
8 
3,9 

 
150,39 
4,01 

 
23,37 
2,0 

 
118,4
0 
199,5 

 
���2$'#��$ : + '�!.�"$.$ -+.#6��!"8  + 22 /0#, + 7�#2$�#"$.$ -&��6#%��!"8  + * /0#.  

�#  0�13  �!!.$1�+#��,  (1990-1995 00) �#  &'#!" #5   ��"�+#��,  $6$!&"�'��$  !�1$� -
6#��$  +.#0�  + 2$"��+�2  !.�$  (�'+$���0�  (��)�.,  + 6#� �%  ($���1  0�1# (�/�8 -
!$�",��8 ) !�!"#+�.�  150,39 22 /0#, # �#   ��"��.$  127,02 22 /0# + !�$1�$2  7# 6 .$" . ��� -
��!"  +.#6��!"�  (�'+3  – 18,4% + !�$1�$2  7# 6 .$" . �  �"1$.8�3$  0�13  !�1$�6#��$  +.#0�  
&+$.�'�+#.�!8  1�  22% �  ��.$$ . 

��5�#���!"8  �  +�!(���7+�1!"+�  ���.�0�'$! �%  (��1& "�+��!"�  !  = !($��2$� -
"#.8��0�  &'#!" #  !�!"#+�.�  4,01 * /0# !&5�% 2#!!3 , "�01#  #  �#   ��"��.$  – 2,01 * /0#. 
�����!"  &��6#%��!"�  – 99,5% + !�$1�$2  7# 6 .$" . ���$ "�+��$  (� �3"�$  "�#+�!"�,  7# 
($���1  1990-2011 00. �#   ��"��.$  �!"#.�!8  �$7 �72$�$��,  (15-20%), # �#  = !($��2$� -
"#.8��2  &'#!" $  !   ��"�+��#2�  (��$ "�+��$  (� �3"�$  7# 0�13  �!!.$1�+#��,  &+$.�'� -
.�!8  �#  70-80%. 

	!!.$1�+#��,  (�!.$1$%!"+�,   ��"�+��  (�1  (�'+�%  '$�$7  20 .$" , +3(�.�$��3$  + 
2009-2011 0�13  (� #7#.� , '"�  �#7��*#  + &��6#%��!"�  �  +.#6��!"�  (�'+3  �#  = !($�� -
2$�"#.8�35  &'#!" #5  7�#'�"$.8��  (�$+�!5�1�.�  (�  !�#+�$��/  !   ��"��.8�32�  
("#�. .2). 

�#�.�*#  2.  
��$1�$!&"�'��$  !�1$�6#��$  +.#0�  + 2$"��+�2  !.�$  (�'+3  (22 /0#) �  &��6#%��!"8  (#!" -
��-�35  "�#+ (* /0#) + 6#� �%  ($���1  0�1# (�/�8 -!$�",��8 )  

��13  �#7��*#     ��"��./  �#��#�"3  
2009 2010 2011 

��$1�$$  
7# 3 0�1# 22 /0# % 
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* /0# 
���"��.8  ($!-
"$!"+$��3$  
(#!"��-# ) 
�$7  ��"�+��  

 
105,70 
5,1 

 
99,50 
1,7 

 
117,90 
2,8 
 

 
107,70 
3,2 

 
- 

 
100 
100 

> !($��2$�"   
( ��"�+��3   
(�1  (�'+�% ) 

 
121,44 
4,5 

 
105,60 
5,3 

 
128,50 
4,4 

 
118,50 
4,7 

 
10,80 
1,5 

 
110,02 
146,7 

���2$'#��$ : + '�!.�"$.$ -+.#6��!"8  + 22 /0#, + 7�#2$�#"$.$ -&��6#%��!"8  + * /0#. 
 
	7  (��+$1$��35  ("#�. . 2) +�1�� , '"�  (��1& "�+��!"8  "�#+�!"�,  �#  = !($��2$� -

"#.8��2  &'#!" $  ��.89$  �#  1,5 * /0# !&5�% 2#!!3  (�  !�#+�$��/  !   ��"��.$2 . 
��  �!!.$1�+#��,2  2009-2011 00. $!"8 7#2$"�3$ �72$�$��,  �  + �#!(�$1$.$���  !� -

.$% + (�'+$���2  (��)�.$  ("#�. .3). 
 

�#�.�*#  3. ��1$�6#��$  +�$1�35  !�.$%  + (�'+$  = !($��2$�"#.8��0�  &'#!" #  + �$�! � -
�&2! �%  (�.&(&!"3��  (20/= + �#  2#!!& !&5�% (�'+3 ) 

 
 

�&22#  5.���!"35   !�.$%  
N# CL+ � gCL2+C# CL2 

�&22#  +�$1�35  !$��� �!.35  
!�.$%  

N#2 S�  4 +� gS�  4 

 
��13  ��13  

 
�#��#�"3   
 
 
 
 
 
 

 
�.& -
�� -�#  
+ !2  

2009 2010 2011 
��$1 - 
�$$ 7# 
3 0�1# 

2009 2010 2011 
��$1 - 
�$$ 7# 
3 0�1# 

0-20 4,706,00 4,00 4,90 4,53  - 2,48 2,48 
20-40 12,35 11,95 10,75 11,68 1,09 1,40 4,84 2,44 
40-60 15,40 14,00 16,00 15,13 2,24 9,15 8,34 6,58 
60-80 14,75 14,75 18,75 16,08 1,26 9,15 9,06 6,49 

 
���"��.8   
(�$7  ��"� - 
+�� ) 

80-100 14,75 16,75 12,60 14,70 1,59 2,65 12,29 5,51 
��$1�$ -
+7+$9$�-��$  

 
0-100 

 
12,39 

 
12,69 

 
12,42 

 
12,42 

 
1,55 

 
5,59 

 
7,40 

 
4,85 

0-20 3,76 1,65 0,85 2,09 1,49 - 2,99 2,24 
20-40 7,25 3,50 4,50 5,08 2,28 0,45 4,04 2,26 
40-60 12,25 0,25 8,00 6,83 2,19 1,10 5,34 2,88 
60-80 13,90 4,50 11,25 9,88 - 0,95 10,75 5,85 

> !($�� -
2$�"   
( ��"�+� -�3  
(�1  
(�'+�% ) 80-100 13,80 9,15 11,70 11,55 1,49 0,90 17,92 5,77 
��$1�$ -
+7+$9$�-��$  

0-100 10,19 3,81 7,26 7,08 1,86 0,85 9,44 4,05 

 
��1$�6#��$  5.���!"35  !�.$%  + 2$"��+�2  !.�$  (�'+3  = !($��2$�"#.8��0�  &'#!" #  

!�!"#+�.�  �"  2,09 1�  11,55 20-= +, "�01#  #  �#   ��"��.$  �"  4,9 1�  16,08 20-= + �#  2#!!&  
!&5�% (�'+3 . ��$1�3$  !$��� �!.3$  !�.�  + 2$"��+�2  !.�$  (�'+3  = !($��2$�"#.8��0�  
&'#!" #  !�!"#+�.�  �"  2,24 1�  5,85 20-= +, "�01#  #  �#   ��"��.$  �"  2,48 1�  6,58 20-= + 
�#  2#!!& !&5�% (�'+3 . 

��1$�6#��$  +�$1�35  5.���!"35  !�.$%  �"��!�"$.8��  +3!� �$  (�  +!$2 0.&���#2 . 
��1$�6#��$  �5  �#   ��"��.$  + !.�$  0-20 !2  4,53 20-= +. �#  2#!!& !&5�% (�'+3 , # �#  = ! -
($��2$�"#.8��2  &'#!" $  �$  (�$+39#$"  2,09 20-= +. �#  2#!!& !&5�% (�'+3 . ��1$�6#��$  
+�$1�35  5.���!"35  !�.$%  ��.$$  4 20-= +. �#  2#!!& !&5�% (�'+3  (��+$.�    (�.��%  0� -
�$.�  (�.3��  �#   ��"��.$ . 

 
�
���
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1. ��.�6�"$.8��$  +.�,��$  �#7�#��"#���0�  �#��'$0�  ��0#�#   ��"�+#"$.,  �#  (.�1� -
��1�$  (�1+$�6$��35  �(&!"3��+#��/  7$2$.8 '$" �  (��!2#"��+#$"!, , (��'$2  =))$ "  
,+.,$"!,  1�.0�!��'�32  – ��.$$  20 .$" . 

2. �#7+�"�$  "$����   ��1$�!#*��  #"2�!)$���%  +.#0�  + !�!"$2$  «(�'+# -#"2�!)$�# » 
(�7+�.�"  ��.$$  =))$ "�+��  +$!"�  ���8�&  !  �(&!"3��+#��$2  7$2$.8 #��1�35  "$���"� -
��% . 
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6. � .90-96 
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���  631.484 

>�����	������  �������	�  ����  ������������  �������  ������� -

���������  ��	�������  �	��;������  ��������	��  

6������)����  5 .. . 

(�����"��1�
��  
���������	��%�  ����	����	�  

�./'$+3$  !.�+# : �5�#�,$23$  "$���"���� , (�'+3  7#��.#'�+#��, , �#!"�"$.8�3$  

!���-$!"+# , #0��5�2�'$! �$  (� #7#"$.� , 7#(�+$1�� . 

�  �#!"�,-$$  +�$2,  + !+,7�  !  �#7.�'�32�  +�1#2�  5�7,%!"+$���%  �  ���%  1$,"$.8-

��!"�  '$.�+$ #  (�+!$2$!"��  (���!5�1�"  �72$�$��$  !�!"�,��,  � �&6#/-$%  (����1��%  

!�$13 . �.,  �$9$��,  7#1#'�  !�5�#�$��,   �2)��"��%  �  �.#0�(��,"��%  1.,  (��6�+#��,  

�#!$.$��,  !�$13  ���"#��,  �$��5�1�2#  �*$� #  $$ = �.�0�'$! �0�  !�!"�,��, . �!��+��%  

!�!"#+.,/-$%  "# �% �*$� �  ,+.,$"!,  �7&'$��$  = �.�0�'$! �0�  !�!"�,��,  (�'+$���0�  

(� ��+#  �#7.�'�35  "$���"���% , �"��!,-�5!,  (+ !��"+$"!"+��  !  �$2$.8�32   �1$ !�2  
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��!!�%! �%  ;$1$�#*�� )   �#7.�'�32   #"$0���,2  7$2$.8. �$��5�1�2#  �$  "�.8 �  �*$� #  

(�'+  7$2$.8, (�1+$�0#/-�5!,  !�.8��2&  #�"��(�0$���2&  +�71$%!"+�/ , "# �5   # , �� -

"$�!�+��  �!(�.87&/-�5!,  !$.8! �5�7,%!"+$��3$  7$2.�  �.�  7$2.�   (��239.$���!"� , 

"�#�!(��"# , 7$2.�  +�1��0�  )��1# , ��  �  (�'+  �!���  �5�#�,$235  (����1�35  "$���"���% . 

�$.8/  �#��"3  ,+.,.#!8  �*$� #  = �.�0�'$! �0�  !�!"�,��,  (�'+  �$�"�#.8��0�  �$!��0�  

0�!&1#�!"+$���0�  (����1��0�  ���!)$���0�  7#(�+$1�� # . 

�  5�1$ �!!.$1�+#��,  (�  !"#�1#�"��%  2$"�1� $  �#  "$���"����  7#(�+$1�� # , # 

�2$���  – �#  ! .��$  �$'��%  1�.��3 , + +�1$  #"$�3  �3.�  7#.�6$��  "��  (�'+$��35  �#7-

�$7#. �.,  �#7�$7�+ �3.�  !�!"#+.$�3  �(�!#��,  �#!"�"$.8��!"�  �  (�'+ , # "# 6$  �"���#�3  

���#7*3  �7   #61�0�  0$�$"�'$! �0�  0���7��"#  1.,  1#.8�$%9$0� (��+$1$��,  .#���#"�� -

�35  #�#.�7�+ . ���#7*3  �3.�  �!!.$1�+#�3  (�  �!��+�32  #0��5�2�'$! �2  (� #7#"$.,2 . 

�#  6$ �3.�  (��+$1$��  �(�$1$.$��$  0�#�&.�2$"��'$! �0�  !�!"#+#  �  !�1$�6#��$  ",6$ -

.35  2$"#..�+ . �3.�  +3,+.$�3  !.$1&/-�$  (�'+3 : 1$���+� -(#.$+� -(�17�.�!"#,   0�&� -

"�+��0.$$��#,  (�'+# , �&��7$2  �(�17�.$��3% , 1$���+� -0.$$+#, (�'+# .  

��  !5$2$ (�'+$��� -0$�0�#)�'$! �0�  �#%�����+#��,  ��!!��  7#(�+$1��  �"�� -

!�"!,    ��$1�$�&!! �%  (��+��*��  1$���+� -(�17�.�!"35  !�$1�$  0&2&!���+#��35  (�'+  

/6�� -"#$6��%  (�17��3  �$�"�#.8��%  "#$6�� -.$!��%  ��.#!"�  (�17�.�!"35  (�'+ . �#  

"$���"����  ������  +!"�$'#/"!,  (�'+3 , �"��!,-�$!,  + !��"+$"!"+��  !  (���,"�%  + ��! -

!��   .#!!�)� #*�$%  19770.   9$!"�  (�'+$��32  "�(#2 : (�17�.�!"3$  (�'+3  (�$.� -

(�17�.�!"3$ , !$�� -(�17�.�!"3$ , (#.$+� -(�17�.�!"3$ , 1$���+� -(�17�.�!"3$ ); ��.�"�� -

(�17�.�!"3$  ("��),��!"� - �  "��),�� -�$.� - �  !$�� -(�17�.�!"3$ ), ��.�"�3$  ("��),�� -

0.$$+3$ �  "��),�3$  +$�5�+3$, ($�$5�1�3$  �  ��7���3$ ); 1$���+� -0.$$+3$; �&��7$23 ; #.-

./+�#.8�3$ . 

�  (�$1$.#5  2$7�2��)��0�  �,1#  (�'+����#7�+#��, , 2#.�  (�1+$�6$���0�  (�� -

*$!!#2  7#��.#'�+#��, , �#���.$$   ��"�#!"�32�  (�$1!"#+�"$.,2�  ,+.,/"!,  �$.�(�1 -

7�.�!"#,  (�'+#  �  �&��7$2 . �.,  (�$��.#1#/-�5  �#  "$���"����  ������  $.8�� �+  �� -

�$#.8��0�  "�(#  5#�# "$��3  �$.�(�17�.�!"3$  (�"��)�+#��3$  �  "��),��!"3$  (�17�.� -

!"� -0.$$+3$) (�'+3 , �!(3"3+#/-�$  ($�$&+.#6�$��$ , '"�  ��&!.�+.�+#$"  �#7+�"�$  

+�!!"#��+�"$.8�35  (��*$!!�+ , ���#7�+#��$  2�-��0�  0���7��"#  "��),��!"�%  .$!��%  

(�1!"�. � . �#  +3(& .35  &'#!" #5  +�1��#71$.�+  2-0�  (��,1 #  (�1  $.8�� #2�  7$.$�� -

2�9�32� ,  �!.�'�32�  �  �$2��#.8��  -  �!.�'�32�  �#7+�"3  (#.$+�(�17�.�!"3$  (�'+3  

�#7��%  !"$($��  0&2&!���+#���!"�  �  �0.$$���!"� . �#  +3(& .35  =.$2$�"#5  ! .���+   �& -

"�7��%  3-6 0�#1&!�+ (�1  $.8�� #2�  �$2��#.8�32�  (7$.$�'& �+�  -  �!.�'�32� ) �#!(�� -
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!"�#�$�3  �&��7$23 . �  &!.�+�,5  5���9$0�  1�$�#6#  + !�$1��5  �  ��6��5  '#!",5  (� # -

"35  �  �"��!�"$.8��   �&"35  ! .���+  (�1  �$2��#.8�32�  �#!"�"$.8�32�  !���-$!"+#2�  

�#!(��!"�#�$�3  1$���+� -(�17�.�!"3$  (�'+3 , )��2���+#��/   �"��35  !(�!��!"+&$"  

�.�7 �$  7#.$0#��$   #����#"��%  2��$�3 . �  (�%2#5 �&'8$+ �  �$  (�1  $.8�� #2�  !"�#&!�� -

 �+32� , (#(���"�� �+� -"#+�.0�+32�  �  '$����.85�+�  - "#+�.0�+32�  )��2��&/"!,  1$�-

��+�  - 0�&�"�+� -0.$$+3$ (�'+3 . �  .�6���#5  +�$2$��35  +�1�"� �+  )��2��&/"!,  ($�$ -

0��%�� -(�17�.�!"� -0.$$+3$ �  ($�$0��%��  - 0�&�"�+� -0.$$+3$ (�'+3 . 069���3$  1$(�$! -

!��  +�1��#71$.�+  7#�,"3  ��.�"�32�  "��),�32�  �  "��),�� -0.$$+32�  (�'+#2� .  

�  !5$2$ ��"#�� � -0$�0�#)�'$! �0�  �#%�����+#��,  "$���"���,  7#(�+$1�� #  �" -

��!�"!,    7��$  5+�%�� -9��� �.�!"+$��35  .$!�+ . �.,  �$$ 5#�# "$���  !�'$"#��$  !��!" -

+$���  5+�%�� -9��� �.�!"+$��35  .$!�+ , $.�+35  /6�� -"#$6�35  .$!�+  �  )�#02$�"�+  

9��� �.�!"+$��35  .$!�+ ,  �"��3$  + !+�$2  (��!"�#�!"+$���2  �#!(�$1$.$���  (��&�� -

'$�3    �(�$1$.$��32  (�'+$��� -0$�2��)�.�0�'$! �2  &!.�+�,2 . 

;.��#  7#(�+$1�� #  + ./'#$"  546 +�1�+  +3!9�5  �#!"$��% , �"��!,-�5!,    280 

��1#2  �  87 !$2$%!"+#2 (+ ./'#,  6 +�1�+   &.8"&��35  �  �1�'#+9�5 ). �.,  ).��3  7#(� -

+$1�� #  5#�# "$��#  �"��!�"$.8�#,  �$1��!"8  +�1#2� , (�,2�  �   �!+$���  !+,7#��32�  !  

1$,"$.8��!"8/  '$.�+$ # . ��  ).��$  7#(�+$1�� #  0�!(�1!"+&/"  ���$#.8�3$  ("#$6�3$ ) �  

�$2��#.8�3$  (1&��#+�3$ ) �#!"$��, . �($*�)�'$! �$  '$�"3  �#!"�"$.8��0�  (� ��+#  7#-

(�+$1�� #  7# ./'#/"!,  + "�2 , '"�  71$!8 (�$��.#1#/"   ��$��3$  $.�+3$  .$!# ; 9��� � -

.�!"+$��35  (���1  + 1�$+$!��2  ,�&!$  2#.� ; !"�& "&�#  �#!"�"$.8��0�  (� ��+#  5#�# "$ -

��7&$"!,  7�#'�"$.8��%  ($!"��"�% . �  7#(�+$1�� $  5#�# "$���$  �#7�����#7�$  �#!"�"$.8 -

�35  #!!�*�#*�% , +�1�+�$  �#7�����#7�$  +!$5 ,�&!�+ .  

��  (�.&'$��32  1#��32  2�6��  !1$.#"8 +3+�1 �  "�2 , '"�  (�'+3 , �!!.$1�+#��3$  

�#  "$���"����  �$�"�#.8��0�  .$!��0�  0�!&1#�!"+$���0�  ���!)$���0�  7#(�+$1�� # , �� -

.#1#/"   �!.�%  �$# *�$%  !�$13 .  ��!.�"��!"8  &�3+#$" +��7  (�  (��)�./ , !"#��+,!8   

(�# "�'$! �  �$%"�#.8��%   (��  ($�$5�1$    2#"$���! �%  (���1$ . ���  ="�2  +$.�'��3  ��  

+�1��%  +3",6 �  + 1$���+� -0.$$+�% (�'+$   !��"+$"!"+&/"   �!.32 , # + 1$���+� -

(�17�.�!"�%  �  �&��7$2$  �(�17�.$���2   �!.32  �  !�.8�� �!.32  7�#'$��,2 . 

 �#�.�*#  1. 

�!��+�3$  #0��5�2�'$! �$  (� #7#"$.�  (�'+ . 

����7��"  �.&���# , !2  ��  �&2&! , �# +� g, P2O5, � 2�  
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% 20/100 0 20/100 0 20/100 0 
�$���+� -(�17�.�!"#,  
� 1 6-13 4,73 1,2 4,0 12,1 4,3 
� 2 13-28 4,62 0,8 0,4 11,3 2,5 
� 2� g 28-47 5,16 0,5 5,2 9,5 5,6 
� 1 47-88 5,51 0,3 15,8 5,6 6,1 
� 2 88-110 6,1 0,09 28,5 4,7 8,7 
�&��7$2  �(�17�.$��3%  
� 1 6-12 4,17 7,3 7,6 9,4 7,2 
� 1 12-26 4,39 3,6 5,6 7,5 6,9 
� 2 26-45 4,73 1,6 2,6 5,8 5,1 
� 3 45-51 4,82 0,5 4,6 4,1 3,5 
� 4 51-59 4,91 0,3 12,6 3,9 1,4 
� D 59-99 6,09 0,39 14,0 5,4 0,9 
D 99-115 6,46 0,4 27,2 7,3 1,3 
�$���+� -0.$$+#, (�'+#  
� 1’ 4-12 5,28 6,3 20,4 9,3 5,3 
� 1’’ 12-49 5,38 5,47 13,0 8,6 4,8 
� 1’’’ 49-70 5,4 3,1 27,2 6,2 3,2 
� 1 70-74 6,34 1,32 26,8 5,7 2,4 
� 2Dg 74-105 6,71 0,7 49,6 4,9 1,0 

 

��#.�7��&,  �$7&.8"#"3 #�#.�7#  �#  !�1$�6#��$  0&2&!# + �!!.$1&$235  (�'+#5  + ����� , 

2�6��  (��%"�    +3+�1&, '"�   1$���+� -(#.$+� -(�17�.�!"#,   0�&�"�+��0.$$��#,   (�'+#  

,+.,$"!,  !#2�% �$1��%  (�  1#���2&  (� #7#"$./ , (�  !�#+�$��/  !  ��6$.$6#-�2�  (�   #-

"$�$  (�'+#2� . �#���.89$$  !�1$�6#��$  0&2&!# ���#�&6$��  + 1$���+� -0.$$+�%, 7#�� -

2#/-$%   #  &2&.,"�+�&/  (�7�*�/  + 7#.�6$���%   #"$�$ . ���2$6&"�'�3$  7�#'$��,  

(��5�1,"!,  �#  �&��7$2  �(�17�.$��3% ,  �"��3%  �#5�1�"!,  + !$�$1��$  ! .��# . ��  +!$5 

"�$5  (�'+#5  �#���.89$$  !�1$�6#��$  0&2&!# (��5�1�"!,  �#  +$�5��$  0���7��"3 , �#+�� -

2$���  &�3+#,  (�  (��)�./ . 

�  (�'+#5 , �!!.$1�+#��35  + ������ , !&22#���$  !�1$�6#��$  ��2$��35  �!��+# -

��%  +#�8��&$"  �"  0,4 20/1000 (�'+3  1�  49, 6 20/100 0 (�'+3 . �  �# �(.$���  ��2$��35  

�!��+#��%  �#�./1#$"!,  �$ �"��#,  "$�1$�*�,  +�  +!$5 "�$5  (�'+#5 . ����!5�1�"  �# �( -

.$��$  + +$�5��5  0���7��"#5 , 1#.$$, +��7  (�  (��)�./  �1$"  !��6$��$  !�1$�6#��,  �� -

2$��35  �!��+#��% . �  ��6��5  0���7��"#5  – � , ($�$5�1��2  � D, D –(���!5�1�"  &+$.� -

'$��$  !�1$�6#��,  ��2$��35  �!��+#��% . �1$!8  (� #7#"$.�  1�!"�0#/"  !+��5  2# !�2#.8 -

�35  7�#'$��% . >"�  2�6$"  �3"8  �"'#!"�  !+,7#��  !   (��*$!!#2�  (��)�.8��0�  ($�$�#! -

(�$1$.$��, . �# 6$  �(�$1$.$���$  +.�,��$  � #73+#$" �!5�1�3%  5�2�'$! �%  !�!"#+  2#-
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"$���! �%  �  (�1!"�.#/-$%  (���1 .  �  �!!.$1�+#��35  (�'+#5   ������  !�1$�6#��$  1�! -

"&(��0�  )�!)��#  +#�8��&$"  �"   3,9 20/100 0 (�'+3   1�  12,1 20/100 0 (�'+3 . 

�  1$���+� -(�17�.�!"�%   0�&�"�+��0.$$���%  (�'+$  !�1$�6#��$  1�!"&(��0�  )�! -

)��#  �#+��2$���  &�3+#$" +��7  (�  (��)�./ . �  �(�17�.$���2  �&��7$2$   ��*$�"�#*�,   

(�1+�6��0�  )�!)��#  &�3+#$" �"  0���7��"#  � 1 1�  0���7��"#  � 4, + ��6$.$6#-�5  0��� -

7��"#5   +��+8  (���!5�1�"  �# �(.$��$ .  �  1$���+� -0.$$+�% (�'+$  �#�./1#$"!,  �#+�� -

2$���$  &�3+#��$  !�1$�6#��,  1�!"&(��0�  )�!)��# . �# �(.$��$  )�!)��#  + +$�5��5  0� -

��7��"#5  2�6��  ��:,!��"8  +.�,��$2  (��*$!!�+  2��$�#.�7#*��  (�1!"�. � . 

��1$�6#��$  ��2$���0�   #.�,  + (�'+#5  7#(�+$1�� #  5#�# "$���  1.,  $!"$!"+$� -

�35  �$�#�&9$��35  (�'+  /6��"#$6�35  5+�%�� -9��� �.�!"+$��35  .$!�+  �  ,+.,$"!,  

�("�2#.8�32  1.,  (���7�#!"#/-$%  71$!8 �#!"�"$.8��!"� . 

�$.�'��#  =.$ "��(��+�1��!"� , �72$�$��#,  1.,  (�'+  ������ , ,+.,$"!,  5#�# -

"$���%  1.,  $!"$!"+$��35  �$�#�&9$��35  (�'+ .  

�.!��.  

�  ������  + = �.�0�'$! �  '�!"�%  !�$1$  �"!&"!"+&$"  7#0�,7�$��$  ",6$.32�  2$-

"#..#2� . ��.&'$��3$  �$7&.8"#"3 !��"+$"!"+&/"  �$0���#.8��2&  )���+�2&  !�1$�6#��/  

",6$.35  2$"#..�+ . ��1$�6#��$  2$"#..�+  �#!.$1&$"!,  �"  2#"$���! �%  (���13 . 

��  �$7&.8"#"#2 (��+$1$��35  �!!.$1�+#��% , = �.�0�'$! �$  !�!"�,��$  (�'+  

������  2�6��  !'�"#"8  5���9�2 , (�! �.8 &  +!$ (� #7#"$.�  !��"+$"!"+&/"  ���2#.8 -

��2&  �  �("�2#.8��2&  !�!"�,��/  (�'+  /6��"#$6�35  .$!�+  �  �"�#6#/"  �$0���#.8�3$  

�!��$���!"�  (�'+ . 

 

 

 

 
���  631.48 
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1��������  �	������  ���	�����
���  ���#����  *	����  ��  
2���	�����
��  ����������	��%�  ����	����	�  

��-$(���,"�$  (�$1!"#+.$��$  �  1$0�#1#*��  #��1�35  = �!�!"$2  (��  �(&!"3��+# -
���  �&61#$"!,  + �*$� $  �72$�$��%  (���!5�1,-�5  + )�7� � -5�2�'$! �5 , ���.�0�'$ -
! �5  !+�%!"+#5 �  )&� *���#.8��%  ��0#��7#*��  (�'+$��� -�#!"�"$.8��0�  (� ��+# . �! -
��+�32�  (� #7#"$.,2�  �(&!"3��+#��,  ,+.,/"!,  1$0&2�)� #*�,  (2��$�#.�7#*�, ) �� -
0#��'$! �0�  +$-$!"+# , (�"$�,  (�"#"$.8�35  +$-$!"+  �  1�!"&(�35  1.,  �#!"$��%  )��2  
(�'+$���%  +.#0� . �$�$'�!.$��3$  (� #7#"$.� ,  #   ��"$���  �*$� �  �(&!"3��+#��,  �#! -
!2#"��+#/"!,  + 1��#2� $  �72$�$��%  (!$7���#, , 0�1�+#, , 2��0�.$"�,, )  �2(��$�"�+  
#��1�35  = �!�!"$2 .  

	�-#�!.�  ���!� :  ��"$��� , 7#!�.$��$ , !"#1�� , �(&!"3��+#��, , �#7�����#7�$ , 
= �.�0�'$! �%  �("�2&2 , �$1!"+�$ , )&� *�����&/-#,  (.�-#18 . 

��0���  �  $����.  �������!���1 . �   #'$!"+$  ��:$ "#  �!!.$1�+#��,  �#!!2#"��+# -
/"!,  !�.��'# �  "�(�'�3$  �  .&0�+3$ !�.��'# �+3$  (�'+3  *$�"�#.8��%  '#!"�  �$�! � -
�&2! �%  ��72$���!"� . ��  &!.�+�,2  )��2���+#��,  ($�$'�!.$��3$  "�(3  (�'+  (�1+$� -
6$�3  �(&!"3��+#��/  + �#���.89$%  !"$($�� , 01$ '$" �  (��!.$6�+#/"!,  !"#1��  �#7+� -
"�,  1$0�#1#*����35  (��*$!!�+ . ���  ="�2  !�71#/"!,  (�$1(�!3. �  1.,  +3,+.$��,  �$ -
0���#.8�35  �!��$���!"$%  =+�./*��  #��1�35  7$2$.8 + &!.�+�,5  !�+�$2$���0�   .�2# -
"�'$! �0�  (�"$(.$��, . �$"�13  �!!.$1�+#��,  �#7��&/"!,  !�#+��"$.8��%  �*$� $  �#7.� -
'�%  + !+�%!"+#5 (�'+ , )��2��&/-�5!,  + �"1$.8�35  !"#1�,5  �#7+�"�, , 7#!�.$��, , =�� -
7�� , !�.��*$+#"�!"� . 

�  2$"�1�'$! �2  (.#�$   ��"$���  �(&!"3��+#��,  (�1�#71$.$�3  �#  !"#1��  �"�# -
6#/-�$  !"$($�8  (��,+.$��,  �"��*#"$.8�35  )# "���+ , + ./'#,  (�'+$��3%  (� ��+ , 
�#!"�"$.8��!"8  �  #�"��(�0$��3$  +�71$%!"+�,. ���+3$ , 5#�# "$��7&/-�$  !�!"�,��$  
(�'+ , �#!"�"$.8��!"�  �"�#6#/"  )���+3%  &��+$�8  �  !"#1��  �(&!"3��+#��,  !  = �.�0� -
'$! �%  �#(�#+.$���!"8/  – ��! # ,  ��7�!#  �  �$1!"+�, . ��"��(�0$��3$   ��"$���  �(&! -
"3��+#��,  (��,+.,/"!,  �#  )��$  ��-$%  (����1��%  !�$13  !  5#�# "$��!"� �%  =.$2$�"�+  
"$5��!)$�3  �  (��*$!!�+  �"'&61$��,  7$2$.8. �  �$0���#.8��2  (.#�$  �#7�����#7�$  #� -
"��(�0$��35  +�71$%!"+�% 0�&((��&/"!,  �!5�1,  �7  (�7�*�%  – &2$�89$��$  )&� *���� -
�&/-�5  (.�-#1$%  (�'+  !  �"+�1�2  1.,  �#72$-$��,  �$!$.8! �5�7,%!"+$��35  ��:$ "�+  �  
7#0�,7�$���!"8  (�'+  �  (�+$�5��!"�35  �".�6$��%  "� !�'$! �2�  =.$2$�"#2�  2��$�#.8 -
��0�  �  ��0#��'$! �0�  (���!5�61$��, .  

�#�.�*#  1. ��'+$��3$   ��"$���  �(&!"3��+#��, . 
�"$($�8  �#7+�"�,  �"#1�,  �(&!"3��+# -

��,   
�#!�.$��,  

>��7�,  !�.��*$+#"�!"8  
 

�.�"��!"8  ��:$2�3%  
+$!, 0/!2  

(����#�
  +�"�#�%�     

�.#�#,  �.#�#,   ____ ____ �.#��  &(.�" -
�$�#  

1,0 

��$1�,,  �.#�#,  �.#�#,  
!�$1�,,  

�.#�#,  �.#��  &(.�" -
�$�#  

0,90 

��.8�#,  ��$1�,,  
!�.8�#,  

��.8�#,  !�$1�,,  �.�"�#,  1,20 

�'$�8  !�.8�#,  
(+3!9#, ) 

�'$�8  !�.8 -
�#,  

��  6$ !�.8�#,  �'$�8  (.�"�#,  1,25 

5�����)  �����#�
���)  "�#��  

�.#�#,  ��$1�,,  �.#�#,  ____ �.#��  &(.�" -
�$�#  

0,85 

��$1�,,  ��$1�,,  ��$1�,,  �.#�#,  �(.�"�$�#  1,00 

��.8�#,  ��.8�#,  ��.8�#,  ��$1�,,  �.�"�#,  1,20 
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�'$�8  !�.8�#,  
(+3!9#, ) 

�'$�8  !�.8 -
�#,  

�'$�8  
!�.8�#,  

��$1�,,   �'$�8  (.�"�#,  1,30 

 

�2%�*���.  �  �'  ���%3����� . �.,  �*$� �   ��"$��$+  �(&!"3��+#��,  �#!!2#"�� -

+#/"!,  �$7&.8"#"3 !�+2$!"��0�  +�71$%!"+�, (�'+$���0�  (� ��+# , �#!"�"$.8��!"� , 6� -
+�"��0�  2��#  �  (�+$�5��!"�35  �".�6$��%  0$�.�0�'$! �0�  (���!5�61$��, . �   #'$!"+$  
�1��0�  �7  +$1&-�5   ��"$��$+  �(&!"3��+#��,  �#!!2#"��+#/"!,  (�'+$��3$  (��*$!!3  !  
9��� �2  �#����2  (� #7#"$.$% + 7#+�!�2�!"�  �"  !"#1�% �5  (��,+.$��,  ("#�. .1). 

 �#��1��)  �����)  �"���%������)  (��,+.,$"!,  (��  !�+2$!"��2  �#7+�"��  1$)., -
*�� , 7#!�.$��, , !�.��*$+#"�!"�  !�$1�$% !"$($�� , (��   �"��35  7# �!��+&  5#�# "$��!"�  
�$ �2$�1&$"!,  (���,"8  �5  )���+3%  &��+$�8 . �# �%  (�15�1  ��:,!�,$"!,  "$2, '"�  �#7.� -
'�, , )��2��&/-�$!,  (��  �!!&9$���  (�'+  �  2�0�#*��  !�.$% , (�����$"#/"  &!"�%'�+&/  
)��2&  .�98  �#  !"#1��  !�$1�$% !"$($��  (��,+.$��,  =��7�� , 7#!�.$��, , !�.��*$+#"�!"� . 
���7�# �  �#'#.8��0�  ="#(# �5  �#7+�"�,  �2$/"  �$&!"�%'�+3%  !$7���3%  5#�# "$�  �  7#-
+�!,"  �"  *� .�'��!"�   .�2#"�'$! �5  �!*�..,*�%  (����0�#1�+ , 1984). ���  5#�# "$�� -
7&$"!, !.$1&/-�2�  (� #7#"$.,2� : 1.,  #+"�2��)�35  (�'+  - &2$�89$��$  2�-��!"�  0� -
��7 . �  �  !�1$�6#��,  0.���!"35  '#!"�*  �#  20-30 % (�  !�#+�$��/  !  �!5�1��%  +$.�'���%  
&(.�"�$��,  0���7 . � +� , (�1",6 �%  !�.$%  (+ �$��.89�2   �.�'$!"+$ ), &2$�89$��$2  +� -
1�(����*#$2�!"�  �  7#(#!�+  (��1& "�+��%  +.#0�  ���.�0�'$! �  # "�+��%  '#!"�  (�'+ .  

;$��#!($ "  = �!�!"$23  �(�$1$.,$"!,  �#���2  +30��#��$2  =)$2$��+  + +$!$��$ -
.$"��%  ($���1  - + #+"�2��)�35  &!.�+�,5 ; !&6$��$2  +�1�+�0�  �#7�����#7�,  (1�  2-3 
0�0�� -0#.#)�"�+ ) �  +3(#1$��$2  =)$2$��+  - + 0�1��2��)�35  �  (�.&0�1��2��)�35  &!-
.�+�,5 . 

����	���  ��	��	�  ������  �"���%������)  +31$.,/"!,  + �$7&.8"#"$  �2(.$ !��0�  
�  �1��!"�����$0�  +�71$%!"+�, (��*$!!�+  1$).,*�� , 7#!�.$��$2  �  !�.��*$+#"�!"�  (�'+ . 
��  !"#1�,2  �(&!"3��+#��,  �72$�,/"!,  !.�6$��$ , ��:$2�3%  +$! �  2��)�.�0�'$! �$  
!"��$��$  (��)�., . 

�  0�1��2��)�35  &!.�+�,5  (��,+.$��$  1$).,*��  + !�.8��%  !"$($��  �#!(��!"�# -
�,$"!,  + �0�#��'$��35  2#!9"#�#5 , �5+#"3+#,  �$��.89�$  &'#!" �  + � �$!"��!",5  �#!$ -
.$��35  (&� "�+ , ��:$ "�+  �$)"$0#7�1��3+#/-�5  +39$ , 1���6�� -!"���"$.8�35   �2 -
(.$ !�+  �  1� . �$).,*�,  5#�# "$��#  1.,  #+"�2��)�35  (�'+ , (��'$2  + �'$�8  !�.8��%  
!"$($��  �#  (�1#+.,/-$%  '#!"�  "$���"���% , (�1+$�6$��35  #��1�7#*��  �  �(&!"3��+# -
��/ . �#7+�"�$  (��*$!!�+  7#!�.$��,  + #+"�2��)�35  &!.�+�,5  �0�#��'$�� ; �"2$'#$"!,  
�5  (��,+.$��$  + !.#��% , !�$1�$% �7�$1 #  !�.8��%  !"$($�� . >"�  ��:,!�,$"!,  "$2, '"�  
(��  ���#6$���  !.#0#/-�5  (���1  �#  1�$+�&/  (�+$�5��!"8  +35�1,"  '#-$  +!$0� �$7#!� -
.$��3$ , !.#��7#!�.$��3$ , �35.3$  !&($!'#�3$  �  .$0 �!&0.���!"3$  �".�6$��, . ��1+$� -
0#,!8 +3+$"��+#��/ , +$�5�,,  '#!"8  �".�6$��%  (�����$"#$"  ���.�0�'$! &/  # "�+��!"8  
�  !.&6�"  !&�!"�#"�2 , 01$ (��"$ #/"  (��*$!!3  )�7�'$! �0� , 5�2�'$! �0�  �  ���.�0�'$ -
! �0�  +3+$"��+#��, . �  �"1$.8�35  !.&'#,5  �#  1�$+�&/  (�+$�5��!"8  +35�1,"  !�$1�$ - �  
!�.8��7#!�.$��3$  �".�6$��, , ,+.,,!8  �!��+�32  )# "���2  )��2���+#��,  (��*$!!�+  
7#!�.$��,  (�'+  (��  ��"$�!�+��%  1$).,*��  (�#.��$ �+  2000, �"#!/  2005). 

	7  1�#0��!"�'$! �5  (��7�# �+ , �2$/-�5  �0�#��'$��3%  5#�# "$� , !.$1&$" �"2$ -
"�"8  (��*$!!3  !�.��*$+#"�!"�  (��  #+"�2��)�35  &!.�+�,5 . �+$.�'$��$  �#0�&7�  �  
�.�7 �$  7#.$0#��$ 2��$�#.�7�+#��35  + �#7��%  !"$($��  0�&�"�+35  +�1 (��+�1,"    �7 -
2$�$��/  !�.$+�0�  !�!"#+#  (�'+ : + .$"��%  ($���1 ,  �01#  (�$��.#1#/"  +�!5�1,-�$  "� �  
+.#0� , &!�.�+#$"!,  #  &2&.,*�,  !�.$%  +$�5�$% '#!"�  (��)�., . ��71$%!"+�$  (#!"��- -
�35  �#0�&7�  + ="�"  ($���1  ��&!.�+.�+#$"  �#7+�"�$  +"���'��0�  7#!�.$��, . �  �#!"&(.$ -
��$2  �!$��$ -7�2�$0�  ($���1#  (�$��.#1#/"  ��!5�1,-�$  "� �  +.#0� , !(�!��!"+&,  '#! -
"�'��2&  (!$7����2& ) +3��!&  �7  +$�5�$0�  0���7��"#  !�.$%  �  (��,+.$��/  (��*$!!�+  !� -
.��*$+#"�!"� . 

����	���  ���1���  (�%��	� ) ������  �"���%������)  1#/"  +�72�6��!"8  �(�$1$ -
.�"8  !.$1&/-�$  (� #7#"$.�  +  #'$!"+$  +$1&-�5  (�'+$��35  5#�# "$��!"� : �1��!"� -
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����$$  1$%!"+�$ 1$).,*��  (��  #+"�2��)��2  �$6�2$  �  7#!�.$���!"�  – (��  0�1��2��) -
��2 . �#  (�+$�5��!"�  �35.�%  (�'+����#7&/-$%  (���13  (��"$ #/"  (��*$!!3  + 1+&5 
�#(�#+.$��,5 : + $!"$!"+$��35  &!.�+�,5  �1&"  +�!!"#��+�"$.8�3$  (��*$!!3  + �$7&.8"#"$ 
($�$5�1#  �(&!"3��+#��,  +  #"$0���/  (��*$!!�+  +3+$"��+#��,  �  ($�+�'��0�  (�'+��� -
�#7�+#��, ; (��  (�+39$���  !�1$�6#��,  "� !�'�35  !�.$%  +39$ &!"#��+.$���%  ���  + 
�35.�%  (���1$  (��1�.6#$"!,  1$0�#1#*�, , �#!9��,/"!,  #�$#.3  �'#0�+  �(&!"3��+#��, . 
�2$�#  (�'+����#7&/-$%  (���13  �#7.�'��0�  0$�$"�'$! �0�  (���!5�61$��,  + (�� -
!"�#�!"+$  (� #73+#$"  ��.8  .�"�.�0�'$! �0�  �"�#6$��,  "$���"����  + ���#7�+#���  �'# -
0�+. 

�3+$"��+#��$  2�6$"  &'#!"+�+#"8  + ���#7�+#���  �'#0�+  �(&!"3��+#��, , (�$���# -
7&, �35.3$  �".�6$��,  �#  ��.89�5  (.�-#1,5 . ���*$!!3  +3+$"��+#��,  2�0&" !�.8��  
�72$��"8  5�2�'$! �%  !�!"#+  (���1 , ���0#-#,  �.�  ��$1�,,  =.$2$�"#2�  +5�1,-�2�  + 
!�!"#+  �#!"�"$.8��%  2#!!3 . ������	�1�%	  
���	���  �(&!"3��+#��,  ("#�. . 2.) �../ -
!"���&/"  ��-&/   #�"��&  )��2���+#��,  ($�+�'��%  ���.�0�'$! �%  (��1& "�+��!"�  �  
(� #7#"$.$% +�1�+�0� , ).���!"�'$! �0�  �#7�����#7�, . �# !�2#.8�#,  (.�-#18  "$��� -
"���% , (�1+$�6$��35  �(&!"3��+#��/ , (��5�1�"!,  �#  1�./  !"#1��   ��"�'$! �0�  !� -
!"�,��,  #��1�35  7$2$.8, �!(�.87&$235  (�1  !$.8! �5�7,%!"+$��3$   &.8"&�3  �  +  #'$ -
!"+$ (����1�35   ��2�+35  &0�1�%. �$���"���, , �#5�1,-#,!,  �#  !"#1��  = �.�0�'$! �0�  
�$1!"+�,  + �$0���$  (�$1!"#+.,$"  �'#0�  �(&!"3��+#��, . �5&19$��$  #!!�*����+#���!"�  
$!"$!"+$���%  �#!"�"$.8��!"�  �#���.$$  '$" �  +31$.,$"!,  (�     !"#1�,2  �(&!"3��+#��, :          
&(��-$��$  )�"�*$��"�'$! �5  !+,7$% - + !"#1��  ��! # , #0.�2$�#*�%  - + !"#1��   ��"�'$ -
! �0�  !�!"�,��,  �  #0�$0#*�% - + +3!9$% !"#1��  = �.�0�'$! �0�  �$1!"+�, . ��#.�0�'�3$  
�72$�$��,  �"2$'$�3  + +�1�+�2  !�!"#+$  $!"$!"+$���%  �#!"�"$.8��!"� , +  ��"�'$! �%  
!"#1��  (���!5�1�"  !2$�#  #!!�*�#*�% , + !"#1��  �$1!"+�,  - !2$�#  )��2#*�% . �  1#���2  
!.&'#$  + �$�! � -�&2! �%  ��72$���!"�  .&0�+� -!"$(�3$  �  (&!"3��� -!"$(�3$  #!!�*�# -
*��  !2$��.�!8  !�.,� �+32�  �  =)$2$��+� -!�.,� �+32�  0�&((���+ #2� . 

�(�$1$.$��3%  ��"$�$!  (�$1!"#+.,$"  �72$�$��$  +�7�#!"��0�  !($ "�#  �#!"�"$.8 -
�35  !���-$!"+  - &+$.�'$��$   �.�'$!"+#  /+���.8�35  �  2�.�135  �!��$%  (��  �("�2#.8 -
��2  !��"��9$���  (#!"��-�35  �#0�&7� , ".$. (��  �#0�&7 $ < 1.0 &!.�+��0�  �+*$(�0�.� -
+8, �#  1 0#. ���  +3!� �5  �#0�&7 #5 �$7 �  &2$�89#$"!,  !��"��9$��$  7�$.35  �  !"#�$/ -
-�5  �!��$%  ((�.3��  "#+��'$! �% ,  �5��  (��!"$�"�% ,  �2)���!23 ) �  &+$.�'�+#$"!,  
1�.$+�$  &'#!"�$  2�.�135  �!��$% . ��  !"#1�,2  #��1��%  1$0�#1#*��  (�1+$�0#/"!,  
&2$�89$��/  (.�-#1�   ��$��35  �#!"�"$.8�35  !���-$!"+ , (��'$2  + !"#1��  �$1!"+�,  
��1$ !  ����#7�����#7�,  !���-$!"+ , &2$�89#$"!,  1�  10 %. �!��+��%  (��'���%  �$0#-
"�+�35  (�!.$1!"+�%  �  (��,+.$��,  !"#1�% �(&!"3��+#��,  ,+.,$"!,  &+$.�'$��$  (#!" -
��-�35  �#0�&7�  ��.$$  '$2  + 2-3 �#7# (�  !�#+�$��/  !  &!"#��+.$��32�  ���2#2� . 

��!.$1!"+�,  �(&!"3��+#��,  (��,+.,/"!,  �  + (� #7#"$.,5  �!+�$��,  "$���"���%  
(�1  !$.8! �5�7,%!"+$��3$   &.8"&�3 . �#���.$$  (� #7#"$.8�3  7#!��$���!"8  #0��*$�� -
7�+ �  (��#6$���!"8  �5  +�$1�"$.,2�  �  ��.$7�,2� . ���  �("�2#.8��%  ���2$  (���7+�1!" -
+$��35  )&� *���#.8�35  !(�!����!"$%  (��#6$���!"8  (�!$+�+  �$  (�$+39#$"  10 %, "� -
01#  #  (��  &+$.�'$���  1�  * !"#1�% !�.8��0�  �#7+�"�,  (��#6$���!"8  +�$1�"$.,2�  �  
��.$7�,2�  1�!"�0#$"  50%, # 0��$.8  (�!$+�+  �5+#"3+#$" ��.$$  '$2  40% (.�-#1$% , 7#�, -
"35  !$.8! �5�7,%!"+$��32�   &.8"&�#2� . �$0�#1#*�,  �!+�$��35  = �!�!"$2  (���!5�1�"  
+ &!.�+�,5  ���9$��,  �  (��  # "�+��2  +2$9#"$.8!"+$ '$.�+$ # .  

���+3$  �7���#6$��,  (� #7#"$.$% (�'+  �  �#!"�"$.8��!"�  (��! .1.) (� #73+#/"  !"# -
��.8��$  &2$�89$��$  )&� *�����&/-$%  (.�-#1�  (�'+  �  7#(#!�+  0&2&!# + !.�$  0-50 
!2 . (��  ($�$5�1$  �"  !�!"�,��,  )���+�0�  &��+�,  (�("�2&2# )   = �.�0�'$! �  �#(�#+.$� -
�32  !"#1�,2  (��,+.$��,  �(&!"3��+#��,  (��! ,  ��7�! , �$1!"+�$ ). �# #,  6$ 7# ���2$� -
��!"8  5#�# "$��#  (��1& "�+��!"�  (#!"��-��%  �#!"�"$.8��!"�  �  ��1$ !&  �#7�����#7�,  
�#!"$��% . >"�  !+�1$"$.8!"+&$"  �  �#�&9$���  (��!"�#�!"+$���%  ��0#��7#*��  ��-$!"+  
�!(3"3+#/-�5  +�71$%!"+�$ (�'+$��35  !+�%!"+. ��71$%!"+�$  )# "���+  !�$13  (��+� -
1�"    �#7+�"�/  +�71&9��%  "+$�1�% )#73  2�0�#*�� , �# �(.$��/  +�$1�35  �$%"�#.8�35  
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!�.$% , #�"��(�0$��3$  +�71$%!"+�, 71$!8 + 2# !�2#.8��%  !"$($��  (��,+.,$"!,  �$���# -
"�2�!"8/  (!"#1��  �$1!"+�, ) (�'+$��35  (��*$!!�+ , + !��"+$"!"+��  !  "$�2�1��#2� �%  
"+$�1�% )#73  (�'+ . 

��! �.8 &  �$0#"�+�3$  = �.�0�'$! �$  (�!.$1!"+�,  )��2��&/"!,  + &!.�+�,5  (� -
.&(&!"3���0�   .�2#"�'$! �0�  �$6�2#  �  &+$.�'$��,  #�"��(�0$��35  �#0�&7� , 23  �" -
��!�2  (��+$1$��3$  (� #7#"$.�     ��"$��,2  1$0�#1#*��  �1��0�  �7  0.#+�35  
!+�%!"+ (����1��%  !�$13  1$0�#1#*��  �#!"�"$.8��0�  �  (�'+$���0�  (� ��+�+ . 

	7  0�#)� #  +�1��  (��! .1.) '"�  )&� *�����&/-#,  (.�-#18  (�'+  (;�� ) .&0�+35 
 #����#"�35  (�'+  !�5�#�,$"!,  + �"��!�"$.8��  !"#��.8��2  �$6�2$ . �1��%  �7  �!��+�35  
(��'��  ,+.,$"!,  �.�7 �$  7#.$0#��$ 0�&�"�+35  +�1 �  +�72�6��$  (�1�,"�$  �5  &��+�,  
(��  (�.�+�18,5  �$ . ���2$  "�0� , .&0�+3$  #����#"�3$  (�'+3  ��.#1#/"  +3!� �%  ��� -
.�0�'$! �%  (��1& "�+��!"8/  �  7$2$.8�3$ �"+�13  �!&-$!"+.,/"!,  + �0�#��'$��35  
�#72$�#5. �"��!�"$.8��  7#(#!�+  0&2&!# + !.�$  0-50 !2  !.$1&$" & #7#"8 �#  �$7 �$  
&2$�89$��$  + !"#1�,5  = �.�0�'$! �0�  ��! #  �   ��"�'$! �0�  !�!"�,��, . ����2#.8�3$  
(� #7#"$.�  ;��  �  �5  �#7�����#7�,  5#�# "$��3  !"#1��  = �.�0�'$! �0�  �$1!"+�, . �(�$ -
1$.$�3  ��1$ !3  �#7�����#7�,  +�&"��"�(�+�0�   .#!!�)� #*�����0�  (�1�#71$.$��,  .&-
0�+35  #����#"�35  (�'+  �"�#6#/-�$  0$�$"�'$! �$  �#7��!"�    &'$"��%  (.�-#1�  (1000 
0#) 1.,   #61�% !"#1��  �(&!"3��+#��, . ��$#.3  (��#6$��3$  !"#1�,2�   ��7�!#  �  �$1!" -
+�,  ���#�&6$�3  + � �$!"��!",5  !"�,��  �+$*  �  1���6�35  ��:$ "�+ . ��-#,  7# ���2$� -
��!"8  (�!.$1�+#"$.8��0�  �72$�$��,  (�  !"#1�,2  �(&!"3��+#��,  �#�./1#$"!,  �  + +$.� -
'��$  (��1& "�+��!"�  (#!"��-��%  �#!"�"$.8��!"� . ���  = �.�0�'$! �2  �("�2&2$  (�� -
1& "�+��!"8  &+$.�'�+#$"!,  (�  !�#+�$��/  !  )���+32  &��+�$2 . >"�  !+,7#��  !  &.&'9$ -
��$2  +�1�� -)�7�'$! �5  !+�%!"+ (�'+  (��  ���2���+#���2  +3(#!$  ! �"# . 

�#�.�*#  2.  

�#!"�"$.8�3$   ��"$���  #�"��(�0$���0�  �(&!"3��+#��, . 

���"$���   �"#1�,   
 �("�2&2#  ��!  ���7�!  �$1!"+�,  
�.�-#1�  �(&!"3��+#��,  
(1$0�#1#*�� ) % 
�3! . 0# 
�5&19$��$  #!�*���+#��� -
!"�  
$!"$!"+$���%  �#!"�"$.8�� -
!"�  
�5&19$��$  +�1�+�0�  !�!"# -
+# 
 
��7�#!"��%  !($ "�  (2�.� -
13$, /+$��.8�3$  �!��� )% 
 
�.�-#18   ��$��35  !��� -
-$!"+ , % 
�2$�89$��$  ��1$ !#  ��� -
�#7�����#7�, , 7#!��$���!"8  
#0��*$��7�+ , % 
�#7+�"�$  +�$1�"$.$% + (�!$ -
+#5, % (.�-#1�  
 
���$.8  (�!$+�+ , %  
���$ "�+��$  (� �3"�$  (#-
!"��-��%  �#!"�"$.8��!"� , % 
 
���1& "�+��!"8  (#!"��- -
��%  �#!"�"$.8��!"� , * /0# 
 
�$�$0�&7 #  (#!"��-  (% �"  
���23 ) 

 
<9,0 
200,0 
�!!�*�#*��  
 
�"!&"!"+&/"  
 
 
>60 
 
<10 
 
 
<50 
 
5 
 
 
>80 
 
5-6 
 
>60 
15-0-20.0 
<5 

 
9,0-14,0 
300,0 
�$ "��3  
 
�2$�#  �"1$.8 -
�35  +�1�+  
 
30-40 
 
40-60 
20-50 
 
 
 
5-30 
 
 
10-20 
 
20-30 
 
40-60 
5,0-10,0 
 
5-25 

 
14,0-72,0 
 
�0.�2$�#*��  
 
�2$�#  #!!�*�# -
*�% 
 
 
20-30 
20-30 
20-50 
 
 
10-20 
 
20-40 
 
 
30-60 
 
35-50 
 
20-40 
3,0-5,0 
 
25-50 

 
72,0-95,0 
100,0 
�0�$0#*��  
 
�2$�#  )��2# -
*�% 
 
<20 
 
<10 
 
 
>60 
<10 
>50 
 
 
>40 
 
>50 
 
< 20 
 
<3.0 
>50 
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��! .1. 0�#)�'$! �$  �7���#6$��$  (� #7#"$.$% (�'+  �  �#!"�"$.8��!"�  !"#1�% �(&! -
"3��+#��,  .&0�+35  #����#"�35  (�'+  

�"#1��  �(&!"3��+#��, : 
;�  – )���+3%  &��+$�8  
��  – �("�2#.8�3%  &��+$�8  
��  – &��+$�8  ��! #  
��  – &��+$�8   ��7�!#  
��  – &��+$�8  �$1!"+�,  

0

20

40

60

80

100

120

�� 
� �� �� ��

��� 1

��� 2

��� 3

��� 4

 
1. ;&� *�����&/-#,  (.�-#18  (�'+  % 

2. �#(#!3  0&2&!# "/0# (!.�%  0-50 !2  
3. ���1& "�+��!"8  (#!"��-��%  �#!"�"$.8��!"�  * /0# 
4. 	�1$ !  �#7�����#7�, , % 

�����"��	��%	  
���	���  �"���%������) . �.�,��$  #�"��(�0$��35  )# "���+  �#  
�(&!"3��+#��$  (��,+.,$"!,   #  )# "��  �72$�$��,  (����1��%  !�$13 . �  (��*$!!$  +�7-
1$%!"+�, #�"��(�0$���0�  )# "��#  + �$0���#5  #��1�35  = �!�!"$2  !�71#�#  ��+#,  !�!"$2#  
- "$5��!)$�# . ��#  5#�# "$��7&$"!,   �2(.$ !�2  ��:$ "�+ , ���#7&/-�5  !#2�!"�,"$.8 -
�&/   #"$0���/  - 5�7,%!"+$��&/  ��)�#!"�& "&�&  !  2��6$!"+�2  �#7.�'�35  ��:$ "�+  - 
1���0 , �#!$.$��35  (&� "�+ , !�.�+35  .���% , ��:$ "�+  �$ �$#*��  �  1� . �$5��!)$�# , + 
�".�'�$  �"  ���!)$�3 , - �$  !#2�&(�#+.,/-#,!,  !�!"$2# , # !.�6�3%   ��0.�2$�#"  2�� -
0�5 (�1!�!"$2 , &(�#+.,$235  '$.�+$ �2 . �.�-#18 , 7#��2#$2#,  "$5��0$��32�  !�!"$2# -
2�  + *$�"�#.8��%  '#!"�  �$�! � -�&2! �%  ��72$���!"� , !�!"#+.,$"  20-22% ��-$%  "$� -
��"���� . �"'&61$��$  7$2$.8 �  .�"�0$��7#*�,  (�+$�5��!"��0�  !.�,  1.,  �#72$-$��,  
"$5��'$! �5  ��:$ "�+  �#��!�"  �$+�!(�.��23%  &-$��  (�"$�*�#.&  #��1�35  = �!�!"$2 , 
!� �#-#$"  �5  (.�-#18 , ��:$2 , �0�#��'�+#,  +3(�.�,$23$  )&� *�� . ��  2#"$��#.#2  �! -
!.$1�+#��%  �#72$�3  �"'&61#$235  7$2$.8 + (�$1$.#5  ��7.,�! �0� , �#�&2�+! �0� , �# -
�#/�"�+! �0�  �#%���+  5#�# "$��7&/"!,  !.$1&/-�2�  +$.�'��#2� : 

0���1# , (�!$. �  �#%����0� , �$!(&�.� #�! �0�  7�#'$��, - 3,1 %; 
�#!$.$��3$  (&� "3  (!$.8! �$ ) - 2,2 %; 
1���0�  �$!(&�.� #�! �$ , )$1$�#.8�3$  - 1,4 %; 
!�.�+3$  .����  - 0,3 %; 
���!�"$.8�3$   #�#.3  - 0,7 %; 
 &"#�3 ,  �9#�3  - 1,1 %; 
7#0��3  - 0,2 %; 
1���0�  +�&"��5�7,%!"+$��3$  - 1,8 %; 
+�1�5�#��.�-# ,- +�1�$23  -0,5%; ��-#,  (.�-#18  "$5��0$���0�  (� ��+#  -10,3% �"  

(.�-#1�  �#%��# . 
�.$1&$"  �2$"8  + +�1&, '"�  + (��+$1$��3% , ($�$'$�8  "$5��0$��35  ��:$ "�+  �$  

+ ./'$�#  (.�-#18 , 7#�,"#,  ��:$ "#2�  6$.$7��%  1���0� , 9�����%  20-50 2 �  1.���%  
��.$$  50  2 . ���  &'$"$ ="�5  (� #7#"$.$% �"'&61#$2#,  "$���"���,  1�!"�0#$"  7�#'�"$.8 -
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��%  +$.�'��3  - 15-17 % ��-$%  (.�-#1� . �2$�89$��$  )&� *�����&/-�5  (.�-#1$%  
�#7$2�35  = �!�!"$2  !(�!��!"+&$"  #��1�7#*��  �  �#7+�"�/  1$0�#1#*����35  (��*$!!�+ , 
!+�1$"$.8!"+�2  '$2& ,+.,$"!,  (�,+�+9#,!,  + (�!.$1��$  0�13  �0�.$��#,  ((&!"3��#, ) 
"$���"���, , (��.$0#/-#,    (�! . ?6��!&5� &2! , ��'&�$% , �$�$ .� -�$ "$� , �#��2#�  
�  1� . �"+�13  7$2$.8 + ��.89�5  2#!9"#�#5  (��+$.�    &2$�89$��/  '�!.$���!"�  �  
)&� *�%  +3(�.�,$235  6�+�"�32� . �$5��0$��3$   ��"$���  �(&!"3��+#��,  (".$. �"+�13  
7$2$.8) (��,+.,/"!,  + 5�2�'$! �2  7#0�,7�$���  "$���"���% , !�!"�,���  �$.8$)#  2$!" -
��!"�  �  !�.$+�2  �$6�2$  (�+$�5��!"�35  +�1. �#0�&7 #  "$5��'$! �%  1$,"$.8��!"�  '$.� -
+$ # �(�$1$.,$"!,   �.�'$!"+�  �  ��:$2�2  !"���"$.8!"+#  �&��+35  ! +#6��  (�  1��3'$  
�$)"�  �  0#7#. ��  1#��32  �(�#+.$��,  �&��+35  �#��"  ��:$1��$��,  «�#0�$)"8 »,  �.�'$ -
!"+�2  1$%!"+&/-�5  ! +#6��  �#  "$���"����  ��0#%! �0�  �  �#�&2�+! �0�  �#%���+  ��  
!�!"#+.,$" : 

- (�  1��3'$  �$)"�  �  0#7# - 128 $1., 
- "$�2#.8�35  +�1, !($*�#7�#'$��,   - 70’’ 

- �#7+$1�'�35   - 28’’ 
�!.�  &'$!"8  ! +#6��3 , �!'$�(#+9�$  = !(.&#"#*����3$  +�72�6��!"� , "�  ��-$$  

 �.�'$!"+�  �5  &+$.�'�"!,  + 2 �#7#. �.$1&$"  �"2$"�"8 , '"�  + !$+$�� -7#(#1��% '#!"�  �$ -
0���#  +$.� �  "$5��0$���$  7#0�,7�$��$  �$)"8/  �  (��1& "#2�  ($�$�#��" �  (��0#%! �%  
�#%�� ), # + *$�"�#.8��%  '#!"�  !�.8��$  7#0�,7�$��$  ��&!.�+.$��  1��3'$%  "$�2#.8�35  �  
(�$!�35  +�1.  

�!���  �$��5�1�2�  &'�"3+#"8  7#0�,7�,/-&/  ��.8  0$�"$�2#.8�35  +�1 �  ! +#6�� , 
)&� *�����&/-�5  �$! ��"��.8�� . ��  �$(�.�32  1#��32 , + �#!!2#"��+#$2�2  �$0���$  
 �.�'$!"+�  !#2��7.�+#/-�5!,  �!"�'�� �+  1�!"�0#$"  ��.$$  200 $1���* . ��13  !#2��7 -
.�+#/-�5!,  �!"�'�� �+  #�"$7�#�! �5  ! +#6�� , !�1$�6#-�$  + !+�$2  !�!"#+$  '&613$  
1.,  = �!�!"$2  =.$2$�"3  (�#"��% , 6$.$7� , �"&"8 ,  #12�%, !+��$* ), (��  ! �(.$���  + �" -
��*#"$.8�35  =.$2$�"#5  �$.8$)#  ���#7&/"  !+�$���#7�3$  )��23  7#��.�'$��35 , 7#0�,7-
�$��35  &'#!" �+  7��3  0$�5�2�'$! �%  �5   ��*$�"�#*�� . �#(#!3  !�.$%  "$5��0$���0�  
�# �(.$��,  �#!(��!"�#�,/"!,  + +$�"� #.8��2  �  0���7��"#.8��2  �#(�#+.$��,5 , 7#0�,7-
�,,  (�'+3 , (�+$�5��!"�3$  +�13 , #"2�!)$�&  �  �#!"�"$.8�&/  (��1& *�/ .  

�  7#0�,7�$���  (�'+  �  �#!"�"$.8��%  (��1& *��  �7�3" #2�  !�$1��$��%  !$�3 , 
!+��*# ,  #12�, , (�.�*� .�'$! �5  !�$1��$��%  7�#'�"$.8�#,  ��.8  (���#1.$6�"  !6�0# -
��,  0��/'$0�  #+"�"�#�!(��"�2 . ��!.$1!"+�,  ="�5  ,+.$��%  !�+2$-#/"!,  !  5�2�'$! � -
2�  �$# *�,2�  �  !  1$).,*����32�  (��*$!!#2�  �#  (#!"��-#5 , (�.,5 , 1���0#5 , +373+#, 
7#(3.$���!"8  #"2�!)$�3 . �  �#!"�,-$$  +�$2,  + ���!)$�$  (�.&(&!"3��35  �$0����+  
(���!5�1�"  ��"$�!�+�3%  (��*$!!  1�!($�0���+#��, , 7#(3.$��$  #"2�!)$�3 , +�7+�#"��$  
+3(#1$��$  #=��7�.$% �  #�"��(�0$���%  (3.� . ��$1�,,  "$5��0$��#,  (#�"��(�0$��#, ) �# -
0�&7 # 5�2�'$! �5  =.$2$�"�+  + �$0���#5  ��� #!(�%! �%  ��72$���!"�   �.$�.$"!,  + 
7�#'�"$.8�35  (�$1$.#5  � , '"�  0.#+��$ , �"2$'#$"!,  "$�1$�*�,  &+$.�'$��,  �5  +�  +�$2$-
�� . ��  �2$/-�2!,  1#��32  (���$�"���+�'�32 ), 1.,  Na, CI, Ca, Fe "$5��0$��#,  �#0�&7-
 # !�!"#+.,$"  30-50  0/1000 0# + 0�1, 1.,  F, �� , Zn, Pb, Cr - 10-20  0/1000 0# + 0�1, # 1.,  
"� !�'$! �5  =.$2$�"�+ , "# �5   #  Cd, Sr, 5#�# "$��3  �$��.89�$  +$.�'��3 , �.�7 �$    
)���+32  (� #7#"$.,2 . ���2$�$��$  2��$�#.8�35  &1���$��%  + (�!.$1��$  0�13  �0�#�� -
'$��  �7 -7# 1���0�+�7�3  !#2�5  &1���$��%  �  �5  "�#�!(��"���+ � . �1�# �  �"1$.8�3$  
7$2.$+.#1$.8*3  �  7$2.$(�.87�+#"$.�  ()$�2$�! �$  5�7,%!"+#) (��2$�,/"  &1���$��,  1�  
50-60  0/0# 1$%!"+&/-$0�  �#'#.#  (N, � , � ), (��+��!,"  �#  (�.,  �  (#!"��-#  (��2$!�  "� -
!�'$! �5  !�$1��$��%  )"��# ,  #12�, , !"���*�, , �"&"�  �  1� . �#7+�"�$  �(&!"3��+#��,  + 
7�#'�"$.8��%  !"$($��  ��&!.�+.�+#$"!,  (��*$!!#2�  (�.�5�2�7#*��  �!+�$��35  �  (�� -
��1�35  !$.8! �5�7,%!"+$��35  &0�1�%, +37+#��35  #�"��(�0$��32�  )# "��#2� . 

�$7&.8"#"3  (��+$1$��35  �#�./1$��%  7# 1986-1996 00. �  �"�#6#/"  !�+�$2$���$  
!�!"�,��$  #��1�35  = �!�!"$2 . �  &+$.�'$��$2  (.�-#1$%  !�.8��  =��1���+#��35  �  +"� -
��'�� -7#!�.$��35  (�'+  + �$7&.8"#"$ �#!9��$��,  �5  (.�-#1$%  $6$0�1��  1�  3-5 %. 
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����	���  ����	������  "��&��	� , "���	�/	��%$  �"���%������, . �.,  ��:$ -
"�+��%  5#�# "$��!"� �  !"#1�% #�"��(�0$���0�  �(&!"3��+#��,  ��.89�$  7�#'$��$  �2$$"  
�(�$1$.$��$  �#72$�# #�$#.�+  �#!(��!"�#�$��,  1$0�#1#*����35  (��*$!!�+ . >"�  1#$" 
+�72�6��!"8  &'$!"8  �$  "�.8 �  !�.&  +�71$%!"+�%, ��  �  �5  (.�-#18  + �"��!�"$.8�35  �  
#�!�./"�35  +$.�'��#5 . ���  �$7�#'�"$.8��%  +$.�'��$  �#�&9$��35  (.�-#1$%  ���.� -
0�'$! �  # "�+�3%  !.�%  +�!!"#�#+.�+#$"!,  �3!"�$$ . >0�  �#0.,1��  �../!"���&$"!, , (��  
!�#+�$���  2#!9"#��+  �#�&9$��% , )��2��&/-�5!,  (��  �&�$���  �#7+$1�'�35  �  = ! -
(.&#"#*����35  ! +#6��  1.,  �$)"$0#7�1��3'�  + �$0���$ . ���  �&�$���  �#7+$1�'�35  
! +#6��  �#�&9#$"!,  (�'+$��� -�#!"�"$.8�3%  (� ��+  �#  (.�-#1�  1,0-1,5 0#.  +�!!"#��+ -
.$��$   �"��35  �!&-$!"+.,$"!,  + "$'$��$  5-7 .$" . �  "�  6$ +�$2,  (��  = !(.&#"#*��  �$) -
"$0#7�1��3+#/-�5  ! +#6�� , �"'&61#$"!,  ��.$$  10 0# 7$2$.8, '"�  ��&!.�+.�+#$"  (�� -
*$!!3  1$).,*�� , 7#!�.$��,  �#  (��.$0#/-�5  "$���"���,5 . 	5  +�!!"#��+.$��$  + $!"$!" -
+$��35  &!.�+�,5  7#(�+$1��0�  �$6�2#  (��1�.6#$"!,  1�  15-20 .$" . ���  �"!&"!"+��  (� -
!.$1�$0� ,  #  ="�  �#�./1#$"!,  + ��.89��!"+$  �$0����+ , �#  2$!"$ �$)"$0#7�1��3+#/ -
-�5  +39$  ((�!.$  �!'$�(#��,  = !(.&#"#*����35  +�72�6��!"$% ) �#7+�+#/"!,  (��*$! -
!3  7#!�.$��, , 1$).,*�� . ���  !"#��+,"!,  �$���#"�232� , (��#6$��3$  &'#!" �  (�$+�# -
-#/"!,  + 2� �� -�'#0�  #�"��(�0$���0�  �(&!"3��+#��,  ("#�. .3.). 

�#�.�*#  3. �#72$�3  �#�&9$��35  (.�-#1$%  #��1�35  7$2$.8 (�  !"#1�,2  �(&!"3��+#��,  
("3! . 0#). 

��!.$1!"+�,  �#72$�3  

 
�("�2&2  

��!   ��7�!  �$1!"+�$  

�	0�)*�)  

�� #.8�3$  -  0,1-0,3 0,3-0,5 0,5 
�#%���3$  - 1-2 3-4 4 
�$6�#%���3$  - 5-7 7-9 9 

�&��$0���#.8�3$  0,1 6-10 10-12 12 

�$0���#.8�3$  0,5 10-15 15-20 20 

�����	��	  
�� #.8�3$  - 0,1-0,5 0,5-1,0 1,0 
�#%���3$  0,2 0,2-0,8 0,8-1,5 1,5 
�$6�#%���3$  0,5 0,5-2,0 2,0-3,0 3,0 

�&��$0���#.8�3$  0,9 0,9-2,9 2,6-3,5 3,5 

�$0���#.8�3$  1,2 1,2-2,5 2,5-3,5 3,5 
�#�6���+#��$  �#72$��+  �#�&9$��35  (.�-#1$% , ��&!.#+.�+#/-�5  �$0#"�+�3$  

(�!.$1!"+�,  (� #7#.� : �#  �#'#.8��2  ="#($ �#72$���!"8  �(�$1$.,$"  .� #.8�3%  &��+$�8 , 
�#   �"���2  (.�-#1�  1$).���+#��35  "$���"���%  !�!"#+.,/"  > 500 0#, (�  7#!�.$���!"�  
> 1000 0#. �  &+$.�'$��$2  (��!"�#�!"+$���0�  &��+�,  �#%���3$ , 2$6�#%���3$  (.�-#1�  
�#!9��,/"!,  1�  5 "3! . 0# – (�  1$).���+#���!"� , 3.0-3.5 "3! . 0# – (�  7#!�.$���!"� .  

�.!��.  
�*$� #   ��"$��$+  �(&!"3��+#��,  +3,+�.#  !"$($�8  +.�,��,  !�+�$2$���0�   .�2# -

"�'$! �0�  (�"$(.$��,  �  #�"��(�0$��35  +�71$%!"+�% �#   �2(��$�"3  #��1�35  = �!� -
!"$2 , �1��0�  �7  0.#+�35  �$0����+  �#(#1��0�  ��� #!(�,  �$�! � -�&2! �%  ��72$���!"� . 

1. �#  �!��+$  !"#1�#.8�35  �#7.�'�%  �#7�#��"#�3  (�'+$��3$   ��"$���  �(&!"3�� -
+#��,  (�  (��7�# #2  7#!�.$��, , =��7�� , !�.��*$+#"�!"� , (.�"��!"�  �  ��:$2��0�  
+$!# 0&2&!���+#��35  0���7��"�+ . ���  !.#��%  �  !�$1�$% !"#1��  �(&!"3��+#��,  
& #7#��3$  (��7�# �  +3�#6$�3  + !.#��%  !"$($��  �  �2$/"  ���#"�23%  5#�# "$� . 
���  ($�$5�1$    !�.8��%  �  �'$�8  !�.8��%  !"#1��  �(&!"3��+#��,  �".�'#/"!,  
&!�.$��$  (��*$!!�+  7#!�.$��, , !�.��*$+#"�!"�  �  !�.8�32  &(.�"�$��$2  (�+$�5 -
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��!"��0�  0���7��"# . �  �$7&.8"#"$ .&0�+3$ !�.��'# �+3$  (�'+3  ($�$5�1,"  + !� -
.��'# �  !  2# !�2#.8�32  &(.�"�$��$2  0&2&!�+�0�  0���7��"# . 

2. �#!"�"$.8�3$   ��"$���  �(&!"3��+#��,  �!��+3+#/"!,  �#  +31$.$���  (��7�# �+  
(�  +�1�+�2&  �#7�����#7�/ , +�7�#!"�32  !($ "�#2  �  (.�-#1$%   ��$��35  !��� -
-$!"+ . �#6�32  + = �.�0�'$! �2  �"��9$���  ,+.,$"!,  &2$�89$��$  ��1$ !#  �#7-
�����#7�,  (��  ($�$5�1$  �"  �("�2&2#    &��+�,2   ��7�!#  �  �$1!"+�, . �#2$"��$  
&2$�89$��$  ="�0�  (� #7#"$.,  (�  !"#1�,2  �(&!"3��+#��,  !+�1$"$.8!"+&$"  �  0$-
�$"�'$! �%  !+,7�  (���!5�1,-�5  �72$�$��%  + !�1$�6#���  0&2&!# �  (�"#"$.8�35  
+$-$!"+  �#7.�'�35  "�(#5  (�'+ .  

3. �!��#,  ��.8  + (��*$!!$  �(&!"3��+#��,  (���#1.$6�"  #�"��(�0$��32  +�71$%!"-
+�,2 , !"$($�8  +.�,��,   �"��35  2$�,$"!,  +�  +�$2$��  �  (��!"�#�!"+$ . �$7&.8"#-
"�2  +�71$%!"+�, �#7�����#7�,  )��2  #�"��(�0$���0�  )# "��#  ,+.,/"!,  ��:$ "3  
"$5��!)$�3 , (�$1!"#+.,/-�$  (����1�� -5�7,%!"+$��3$  !�!"$23  &(�#+.,$235  
'$.�+$ �2 . �*$� #   ��"$��$+  )��2���+#��,  "$5��!)$�3   #  )# "��#  �(&!"3 -
��+#��,  �!&-$!"+.,$"!,  +3,+.$��$2  �"'&61#$235  7$2$.8, #�$#.3   �"��35  + 
�$�! � -�&2! �%  ��72$���!"�  !�!"#+.,/"  15-16 % �"  ��-$%  (.�-#1�  �$0���# . 
���  �"'&61$���  )&� *�����&/-�5  (.�-#1$%  (�'+ , 7�#'�"$.8��  &2$�89#.�!8  
(��1& "�+��!"8  �  �$!&�!�+$1'$! �%  (�"$�*�#.  !  (�!.$1&/-�2  5�2�'$! �2  7#-
0�,7�$��$2 . 

4. ���"$��#.8�#,  �*$� #  !"#1�% �(&!"3��+#��,  (�  �"1$.8�32  ��:$ "#2  (�$1!"#+ -
.,$"  �!��+&  (��+$1$��,  2���"����0#  7#!&9.�+35  7$2$.8, (�1+$�6$��35  7#!� -
.$��/ , =��7��   �  �(&!"3��+#��/ . �!�.$��$  1$0�#1#*����35  (��*$!!�+  !  (�� -
0�$!!��&/-�2  �# �(.$��$2  .$0 ��#!"+���235  !�.$%  #+"�2��)�35  �  (�.&0�1 -
��2��)�35  &!.�+�,5  !+�1$"$.8!"+&$"  �  �#�#!"#/-$%  ��.�  + (�'+����#7�+#���  
!�+�$2$���0�   .�2#"�'$! �0�  (�"$(.$��, . 

�"����  ����)��%).  
1. �#.��$ �+  � .� . ���*$!!3  �(&!"3��+#��,  �  �5  +.�,��$  �#  (�'+$��3%  (� -

 ��+ . � . 2000. 220 ! . 
2. �#.��$ �+  � .� ., �#.#2��7�$+  � .� ., ��#�!.#��+  � .� ., �(&!"3��+#��$  7$-

2$.8 + �#0$!"#�$  �  (��2$�$��$  �	� -"$5��.�0�%  + �#7�#��" $  2$��(��,"�%  (�  &(�#+.$ -
��/  (�'+$��32�  �$!&�!#2� . �� . � .: �#& # . 2007. � . 9-18. 

3. �"#!/  � .� . ���#2� #  (�'+$���0�  (� ��+#  1$.8"3  �$�$ # . � .: �#& # . 
2005. 194 ! . 

4. ��&.��#  � .� . �$�+�'�#,  ���.�0�'$! #,  (��1& "�+��!"8  (�'+  1$.8"3  �$ -
�$ # . � .: �#& # . 2983. 88 ! . 

5. �&!"  � .� . �(&!"3��+#��$ : (���*�(3  = �.�0� -0$�$"�'$! �%  �*$� �  �   #� -
"�0�#)���+#��, . � .: ��� -��� . 1999. � . 913-916. 

6. �#.2#��+  � .� . ��#" #,  #0��5�2�'$! #,  5#�# "$��!"� #  (�'+  2$61&�$'8,  
� "#9 -�&.# . ��&13  �"1$.#  (�'+�+$1$��,  �#0 . ;�.�#.#  ��  ���� . � .3. �#5#' #.# . 
1956. � . 112-141. 

7. �#.2#��+  � .� . �$��25#��+  � .� . �!��+�3$  (���*�(3  (�!"��$��,  !�!"$ -
2#"� �  �   .#!!�)� #*��  (�'+  �#0$!"#�#  // �.#!!�)� #*�,  (�'+  �#0$!"#�# . �#0 . ;�.�#.  
��  ���� , �"1$.  ���.�0�� . �#5#' #.# . 1982. � . 6-12. 

8. ��+1#  � .� . ���!)$�# , (�'+3  �  �5  �!(�.87�+#��$ . �� . . �#  I �.$�#���2  
7#!$1#���  (��  �" �3"��  �  �$61&�#��1��0�   ��0�$!!#  (�'+�+$1�+  // ��'+�+$1$��$ . � . 
1975, 4  1. � . 6-14. 

9. ����0�#1�+  � .� . �0�� �!2�'$! �%  2���"����0  = �!�!"$2 . � .: �#& # . 
1984. 320 ! . 

10. ;��1.#�1  � .� . �!��+�3$  (�.�6$��,  (�'+$���%   #�"�0�#)�� , 0$�$7�!# �  
 .#!!�)� #*��  (�'+ . � .: �#& # , 1986. � . 119-137. 
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�����	���  9 .� ., .��0���  � .9 ., �$��������  � .� . 

���	�����
��  ����������	��%�  ����	����	�   
 

�#.�'�$  32 �5�#�,$235  +�1�+  #��1��0�  �   #2$��!"�0�  �#.0��! �0�  &-$.8,  (�$10���%  
�#0$!"#�#  !+�1$"$.8!"+&$"  �  $0� ).���!"�'$! �%  �!��$���!"� . ���+�1,"!,  1#��3$  (�  
!�!"$2#"�'$! �2& , = ����2��)��2& , )�"�*$��"�'$! �2&  #�#.�7& . �(�$1$.$�3  !"#"&!   �  
 #"$0����   �#!�� ��6�35  +�1�+ . � #73+#/"!,  (��'��3  �5  �$&1�+.$"+���"$.8��0�  !�!"�, -
��, .  
 
��,#	�%	  ����� : �#!"�"$.8�3%  (� ��+ , ).��# , !�!"$2#"�'$! #,  !"�& "&�# , 0$�$"�'$ -
! �%  (�"$�*�#. , �5�#�,$23$  +�13 , )�"�*$��=.$2$�" ,  #"$0����  �$1 �!"� , #�"��(�0$� -
�3$  +�71$%!"+�,. 
 

�#0$!"#�  ,+.,$"!,  2$!"�2  !�!�$1�"�'$��,  ��.$$  3 "3!,'  +�1�+ , !�$1�   �"��35  
�'$�8  2��0�  (�.$7�35 , �$1 �5  �  ��"$�$!�35  + �#&'��2  �"��9$���  �#!"$��%  [1,9,10]. �  
"�  6$ +�$2,  (���.$2#  !�5�#�$��,  ="�0�  ).���!"�'$! �0�  �#7�����#7�,  !"��"  �'$�8  
�!"��  + !+,7�  !  # "�+�32  #�"��(�0$��32  +.�,��$2  [6,7,12]. �!��$���  # "&#.8�#  ="# 
(���.$2#  (��2$��"$.8��    �$��.89�2  .� #.8�32  "$���"���,2  !  �#7�����#7�32�  = � -
.�0�'$! �2�  &!.�+�,2� , ��&!.�+.$��32�  !.�6�32  0���32  �$.8$)�2 , (�1���32  �#. -
0��! �2&  &-$.8/ , 01$ + !�!"#+  $!"$!"+$���0�  0$��)��1#  +5�1,"  �$1 �$  +�13 , (�1.$ -
6#-�$  �5�#�$ . 

  	7  �,1#  !($*�#.8�35  .�"$�#"&��35  �!"�'�� �+   �7+$!"�� , '"�  &-$.8$  �"�� -
!�"!,    #��1�32  (�$10��8,2  �#0$!"#�#  �  �#5�1�"!,  + 16  2  �"  �#5#' #.3 . >"�  !�!"#+ -
�#,  '#!"8  0��3  �& &�"#& ,  �"��#,  !  /0#  (��23 #$"    �#.0��! �%  1�.��$ , !  !$+$�# –   
1�.��$  �#� - #� , # !  !$+$�� -+�!"� #  0�#��'�"  !  5�$�"�2  �#�#""/�$ . �0�  5�$�"�+3$  (�1 -
�,"�,  !.�6$�3  �!#1�'�32�  (���1#2�  �$�0$�# , (#.$�0$�# , # "# 6$  2$.�+35  �".�6$��% . 
�#.0��! �$  &-$.8$  &7 �$ �  �$7�#'�"$.8�35   �#72$��+ :  (��  ��-$%  (��",6$���!"�  � � -
.�  4  2 , 9����#  $0�  & �!��+#��,  + &7 �% '#!"�  �$  (�$+39#/"  10-152, #  �&"3$ , �"+$! -
�3$  ! .��3  (�1��2#/"!,  �#  +3!�"&  ��.$$  180-2002. ��'+3  �#7�����#7�3$ : �"  !+$".� - 
�  "@2�� - #9"#��+35  1�  �&�35  .$!�35 . �#  �!3(,5  �  ! #.#5  (�'+$��3%  (� ��+  �"!&" -
!"+&$". �1��%  �7   .�2#"�'$! �5  �!��$���!"$%  1#���%  "$���"����  ,+.,$"!,  �$7+�1-
��!"8 . �  !�$1�$2  7# 0�1 +3(#1#$" 300-400 22  �!#1 �+ , �!(#�,$"!,  6$ 7�#'�"$.8��  
��.89$  [2,3,11].  

�  *$.,5  !�5�#�$��,  �$1 �5  +�1�+  �  (�$1!"#+.$��%  ��  �5  !�!"�,���  �71#/"!,  
��#!�3$  ���0�  [4,5]. ��  1#��32  2009 0�1# +!$0� 178 +�1�+  �#!"$��%  ).��3  �$!(&�.� -
 �  7#�$!$��  + ��#!�&/   ��0&  �$!(&�.� �  �#0$!"#� .  �  !�!"#+$  �!!.$1&$2�%  ).��3  �#. -
0��! �0�  &-$.8, ,  �"��#,  !�1$�6�"  525 +�1�+  !�!&1�!"35  �#!"$��%  +3,+.$��  32 +�1#  
 �#!�� ��6�35  �#!"$��% , �"��!,-�5!,    18 !$2$%!"+#2 [7,8]. �"1$.  Pinophyta, (�$1 -
!"#+.$�  !$2$%!"+�2   Cupressaceae  !  �1��2  +�1�2  2�66$+$.8�� #  2��0�(.�1��0� . 
�.#!!  �1��1�.8�35  �#!"$��%  (�$1!"#+.$�  3 !$2$%!"+#2� !  7 +�1#2� . >"�  !$2$%!"+# 
Poaceae, Liliaceae, Iridaceae. �!"#.8�3$  15 !$2$%!"+ !  25 +�1#2�  (��5�1�"!,  �#  1+&-
1�.8�3$  �#!"$��, . 5 +�1�+  !�!"#+.,/"  !$2$%!"+� Orchidaceae (17,2%). 4 +�1# (13,8%) 
�"��!,"!,    !$2$%!"+& Liliaceae �  3 +�1# & !$2$%!"+# Brassicaceae  (10,3%). ��  2 +�1# 
((�  6,9%) !�1$�6#"  !$2$%!"+# Alliaceae,  Iridaceae,  Poaceae, Asteraceae, Aceraceae. 	  
�!"#.8�3$  11 !$2$%!"+ �2$/"  (�  1 (�$1!"#+�"$./  (3,4%) ��#!��%   ��0� : Apiaceae, 
Boraginaceae, Convolvulaceae, Cupressacaceae, Primulaceae, Punicaceae, Fumaraceae, 
Ranunculaceae, Celtidaceae, Lamiaceae.  

�#232�   �&(�32�  ��1#2�  !�$1�   �#!�� ��6�35  +�1�+  &-$.8,  ,+.,/"!,  ��1  Or-
chis !  4 +�1#2� , ��  2 ����  ���	�/��  ���%  Acer, Asplenium, Allium, Viburnum, Juniperus, 
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Teucrium, Stipa, Primula, Pyrus �  Sorbus. �  �!!.$1&$2�%  ).��$  !�$1�   �#!�� ��6�35  
�#!"$��%  (�   �.�'$!"+&  +�1�+  1�2����&/"   ��("�)�"3 ,  �"��3$  + ./'#/"  + !$�,  5 
!$2$%!"+ !  14 +�1#2�  (Allium grande, Allium paradoxum, Coridalis tarciensis, Frutillaria 
caucasica), # (�   �.�'$!"+&  !$2$%!"+ -  0$2� ��("�)�"3  !  8 !$2$%!"+#2� �  11 +�1#2�  
(Anchatia igniaria, Centaurea raxdorskii, Crambe gibberosa, Convolvulus ruprechtii, Pri-
mula woronowii). �  2$�89$2  !�!"#+$  ���"#/"  )#�$��)�"3  – 2 !$2$%!"+# !  4 +�1#2�  
(Acer laetum, Acer hyrcanum, Punica granatum). 

                 ��$��.#1#/-�2  )�"�*$��=.$2$�"�2  !�$1�  �5�#�,$235  +�1�+  �#!"$��%  
�#.0��! �0�  &-$.8,  ,+.,$"!,  .$!��%  "�(  (7 +�1�+ ) – 21,9% (Coridalis tarkiensis, Primula 
woronowii �  1� .). �#.$$  !.$1&$" .&0�+�% ).���*$��"�(  (6 +�1�+ ) – 18,8% (Crokus speci-
osus, Stipa capillata, Stipa pulcherrima); ($"��)�.8�3%  !�!"#+.,$"  (5 +�1�+ ) – 15,7%  
(Matthiola caspica, 

���������	 ������
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��! . 1. ;�"�*$��=.$2$�"3  �#!"$��%  ��#!�35  ���0  

 Fritillaria caucasica, Salvia verbascifolia); (!#22�)�"3  – (3 +�1#) – 9,4% (Crambe 
gibberosa, Matthiola daghestanica, Celtis caucasica) �  (�  6,3% ((�  2 +�1#) !�!"#+.,/"  
!"$(��%  �  0#.�)�.8�3%  )�"�*$��=.$2$�"3  (��! . 1).  

��#.�7   �#!�� ��6�35  �#!"$��%  (�   #"$0���,2  �$1 �!"�  1#$" !.$1&/-&/   #� -
"��&  ("#�. . 1). 	7  178 +�1�+  �$1 �5  �#!"$��%  ).��3  �$!(&�.� � , 7#�$!$��35   + ��#! -
�&/   ��0&  �� , 32 +�1# (���7�#!"#/"  �#  "$���"����  �#.0��! �0�  &-$.8, . 	7  ��5  14 +� -
1�+ 7#�$!$�3  + ��#!�&/   ��0&  �$!(&�.� �  �#0$!"#�  (11 !$2$%!"+), 14 +�1�+  �#!"$��%  
7#�$!$�3   #  + ��#!�&/   ��0&  �� , "#  �  +  ��#!�&/   ��0&  �;  (6 !$2$%!"+); 3 +�1# !� -
!"�,.�  + ��#!��%   ��0$  �� , �;  �  ����   (3 !$2$%!"+#) �  1 +�1  �7  !$2$%!"+# .�.$%�35  
7#�$!$�  "�.8 �  + ��#!�&/   ��0&  ��!!��  [4,5]. 

�#!(�$1$.$��$   �#!�� ��6�35  �#!"$��%  �#.0��! �0�  &-$.8,  (�   #"$0���,2   �$1-
 �!"�  ("#�. . 2) �#2  (� #73+#$" , '"�  ��.89��!"+�  +�1�+  (+"��#,   #"$0���, ) ,+.,$"!,  
'�!.$���  !� �#-#/-�2�!, ,  �"��3$  + ! ���2  +�$2$��  (��  �$�.#0�(��,"��2  !"$'$���  
��!"�,"$.8!"+  2�0&" �!'$7�&"8  (�.��!"8/  !  1#���%  "$���"���� . �# 6$  &,7+�2# �  "�$ -
"8,  0�&((# ,  �"��#,  2#.�'�!.$��#  �  +!"�$'#$"!,  �#  �0�#��'$��35  "$���"���,5 . 	5  
1#.8�$%9$$ +36�+#��$  "�6$  "�$�&$"  (���,"�,  !($*�#.8�35  2$�  �5�#�3 . 	 , �# ��$* , 
Delphinium puniceum &6$ �#5�1�"!,  (�1  �$#.8��%  &0��7�% �!'$7��+$��, . �$"3��#1*#"8  
�5�#�,$235  +�1�+  �2$/"  $-$  !"#"&!  =�1$2� �+  �  25 – �$.� "�+ . 

                   �#�.�*#  1   
                          �"#"&!   �#!�� ��6�35  +�1�+  

�"#"&!   ��. -+�  +�1�+  �$2$%!"+# 
��#!�#,   ��0#  ��  14 Apiaceae, Aceraceae, Asteraceae, Brassicaceae, Boraginaceae, 

Convolvulaceae, Cupressaceae, Fumaraceae,  Liliacea	 , Primu-
laceae, Ranunculaceae 

��#!�#,   ��0#  ��  �  �;  14 Alliaceae, Fumaraceae, Iridaceae,  Liliaceae, Orchidaceae, 
Poaceae 

��#!�#,   ��0#  �� , �;  �  
����  

3  Ranunculaceae, Punicaceae  

��#!�#,   ��0#  �;  1 Liliaceae 
   �#�.�*#  2 

�#"$0����  �$1 �!"�   �#!�� ��6�35  +�1�+  
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�#"$0����  �$1-
 �!"�   

��. -+�  
+�1�+  

��$1!"#+�"$.�  

1 -  1 Delphinium puniceum 
2 -  17 Ferula tatarica, Ancathia igniaria, Allium grande, Crambe gibberosa, 

Matthiola daghestanica, Nonea deccurens, Juniperus polycarpos, Celtis 
caucasica, Coridalis tarkiensis, Iris notha, Colchicum laetum, Orchis mas-
cula, Orchis simian, Orchis tridentate, Punica granatum, Stipa pennata, 
Acer hyrcanum  

3 -  12 ( entaurea rasdorsky, Allium paradoxum, Matthiola caspica,   Convolvulus 
ruprechtii, Crocus speciosus, Fritillaria caucasica, Anacamptis pyrami-
dalis, Orchis picta, Primula woronowii, Salvia verbascifolia, Stipa pul-
cherima, Acer  laetum 

  �!$  ="�  (��2$�3  -  �#!���$'�+�$  (�1"+$�61$��$  ).���!"�'$! �%  �!��$���!"�  
�#.0��! �0�  &-$.8, , !�5�#�,/-$%!,  �.#0�1#�,  !($*�)� $  ���0�#)�� , 0$�0�#)�'$! �2&  
�#!(�.�6$��/ ,  .�2#"&  �  =1#)�'$! �2  )# "��#2 . 	  �$��5�1�2�  +3,+.,"8  = �.�0�/ , 
���.�0�/  �  0$�0�#)�'$! �$  �#!(��!"�#�$��$  (�1���35  +�1�+ , !�!"�,��$  �5  (�(&.,*�%  
+ �#7.�'�35  (����1�35  2$!"����"#��,5 , '"��3  (��,"8  (��'��3  1$0�#1#*��  �  "$2(3  
!��6$��,  '�!.$���!"� . 

���'��  6$ �$&1�+.$"+���"$.8��0�  !�!"�,��,   �#!�� ��6�35  �#!"$��%  �#.0�� -
! �0�  &-$.8,  2��6$!"+� . >"�  �$! ��"��.8�3%  !���  �#!$.$��$2  (.�1�+  �  ,0�1 , 1$ ��# -
"�+�35  �  (�-$+35  "�#+, +3(#!  ! �"# , +3+�7 (�'+$���0�  !.�,  �  �!��$���  �#��"#   #�8$ -
��+  (�  1��3'$  !"��%2#"$��#.�+  �  & .#1�'��0�  0�&�"# . � $1�# "$���"����  !�1$�6#"  2��0�  
.$0 �  1�!"&(�35  + (.#�$  �#7�#��" �  ��0#"!"+ , + "�2  '�!.$  �  !"���"$.8��0�  2#"$��#.# : 
�7+$!"�, # , 2$�0$., , ($!'#�� # , 0�#+�,  [2,3]. �����1�3$  2$!"���61$��,  �#7�#�#"3+#/"!,  1.,  
(�.&'$��,  +#.&��+ , �&"�+�0�  �  !"$��+�0�   #2�, , # "# 6$  0�#+�%��0�  2#"$��#.# ,  �"��3$  
�!(�.87&/"!,  (��  +�7+$1$���  71#��%, 1���6��2  �  (��"�+! �2  !"���"$.8!"+$ , �#..#!"���+ $  
6$.$7��1���6�35  (&"$%, �$"����2  (���7+�1!"+$ . �!.�  �#�89$   #2$��� --$�$��'�3$   #�8$�3  
�#��"#.�  �#  +�$9��5  ! .��#5  &-$.8, , �$  7#"�#0�+#, $0� +�&"�$��$%  '#!"� , "�  (�76$  !"#.�  +$!"�  
�#7�#��" �  & !#2�0�  +5�1# + �$0� , �$1#.$ �  �"  �!"�'�� #  !$��+�1���1��%  +�13  �  0�,7� . �  
�3�$9�$$  +�$2,  ��+3$  2$!"# �#7�#��" �  2#"$���! �%  (���13  (�,+�.�!8  �  +�&"��  &-$.8,  
(�'"�  1�  $0�  ��*# . A��� �2#!9"#��#,  �#��"#   #�8$��+  �$&7�#+#$2� �72$�,$"  .#�19#)"  
&-$.8, , �#7+���"�+  $0� �"  �!��+#��,  1�  +$�5&9 � , (�.��!"8/  �#7�&9#,  (��  ="�2  !�$1& 
!&-$!"+�+#��,  6�+35  ��0#��72�+ . ���  +3$2 $  #2$��!"� --$���!"�%  (���13  �#!"$��,  �  
6�+�"�3$  .�9#/"!,  6�7�$���0�  !&�!"�#"# . ��&�"  (�1   �.$!#2�  2�-�35  2#9��  &(.�"�,$"!,  �  
7#0�,7�,$"!, . ���2$  "�0�  �$7 �  +�7�#!"#$"  7#(3.$���!"8  #"2�!)$�3 , '"�  +$1$"   �!$1#��/  �#  
��0#�#5  �  '#!",5  �#!"$��%  1�+�.8��  2�-��0�  �#.$"#  �����1�35  '#!"�* . �1�# �  �#!"�"$.8 -
�3% (� ��+  �$#0��&$"   #  �#  (�,23$ , "#  �   �!+$��3$  +�71$%!"+�,. �  ���  (��!&"!"+& -
/"  &6$ (�+!$2$!"�� . ��  +!$5 = �!�!"$2#5  +3,+.$�3  �(�$1$.$��3$  �#�&9$��, : �#�& -
9$��$  �!"���'$! �  !.�6�+9$0�!,  �$6�2#  0#�2���'��0�  )&� *������+#��,  !��� -
-$!"+ , �!.#�.$��$  = �.�0�'$! �%  !"�#"$0��  +36�+#��,  #����0$��35  +�1�+  �  !��� -
-$!"+ , !��6$��$  (����1�� -�$ �$#*�����%  !(�!����!"�  �  ��2$�#  0$��)��1�2 . ���#7� -
"$.8��  !"�% �$  + 1#���%  (����1��%  !�$1$  �  6�7�$!(�!���3$  #����0$��3$  =.$2$�"3  
+3"$!�,/"!,  �  �$7+�7+�#"��  &"�#'�+#/"!, . �$�,$"!,  !($*�)�'��!"8  �  �#�&9#$"!,  (�� -
��1�#,  !"�& "&�#  (�(&.,*�% . �  �#�&9$��35  = �"�(#5  �!+#�+#/"!, , # 7#"$2 �  �#"&�#.� -
7&/"!,  '&6$��1�3$  +�13 , ".$. &!�.�+#$"!,  = !(#�!�,  !��#�"��(�+ .  

��="�2&    �2(.$ !�#,  7#-�"#  +!$% "$���"����  �#.0��! �0�  &-$.8,  �"  #�"��(� -
0$���0�  �#7�&9$��,  1#+��  �$��5�1�2# . 	  + *$.,5  !�5�#�$��,  $!"$!"+$���0�  0$��)�� -
1#, + ($�+&/  �'$�$18 , (�1.$6#"  "-#"$.8��%  �5�#�$  �$1 �$  +�13   #  �$(�+"���23%  
= !($��2$�"  (����13  �  ��!�"$.�  ��)��2#*��  )�.�0$�$"�'$! �0�  �#7+�"�, . ��="�2&  
1.,  �5  !�5�#�$��,  �  �(�$1$.$��,  !�!"�,��,  "�$�&$"!,  (�!"�,��3%  �  1.�"$.8�3%  2��� -
"����0 ,  �"��3%  (�7+�.,$"  �#7�#��"#"8  (�$+$�"�+�3$  2$�3  (�  �5�#�$ . 

�.!��.  
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�� #.8�3$  "$���"����  !  �#7�����#7�32�  = �.�0�'$! �2�  &!.�+�,2� , ��&!.�+ -
.$��32�  !.�6�32  0���32  �$.8$)�2 , 2� �� .�2#"�2  �  0$�0�#)�'$! �2  �#!(�.�6$�� -
$2 ��&!.#+.�+#/"  !&-$!"+�+#��$  �#7�����#7��0�  $!"$!"+$���0�  �#!"�"$.8��0�  0$�� -
)��1#  �  ,+.,/"!,  �$)&0�&2�2  �$1 �5  +�1�+ , (�1.$6#-�5  �5�#�$ . �1�# � , + (�!.$1�$$  
+�$2,  +�  +!$5 = �!�!"$2#5  +3,+.,/"!,  �(�$1$.$��3$  #�"��(�0$��3$  �#�&9$��, , (�� -
+�1,-�$    (�,+.$��/  �  �#"&�#.�7#*��  '&6$��1�35  +�1�+  �  +3"$!�$��/  #����0$��35  
=.$2$�"�+ , '"�  (��+�1�"    (�"$�$  !($*�)�'��!"�  �  ���0��#.8��!"�  �#!"�"$.8��0�  (� -
 ��+# . 
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367025, ��$�#
��� , �� . � . 
��/�	�� , � .45. E-mail: asdi7408@mail.ru 

2���	�����
��  ����������	��%�  ����	����	�  
3���	�����
��  ����������	��%�  ��������  ���������  $��)�����  

	�-#�!.�  ���!� : *� .3  7#"�(.$��, –�!!&9$��, , .&0�+3$ !�.��'# � , !+$".� #9 -
"#��+3$   #����#"�3$ , !�.��*$+#"3$  (�'+3 , &��+$��3%  �$6�2  �#!(�%! �0�  2��, , 0�1-
��2��)�3$  �  #+"�2��)�3$  (�'+3 . 

	72$�$��$  &��+$���0�  �$6�2#  �#!(�,  �  ($���1�'$! #,  !2$�#  (��*$!!�+  7#"�( -
.$��,  – �!!&9$��,  1#/"  +�72�6��!"8  �$(�!�$1!"+$���  �#�./1#"8  7# (��*$!!#2�  
 �#%�$  �$1 �2�  + (����1$ : !2$��% , "�#�!)��2#*�$% , =+�./*�$%  2��! �5  = �!�!"$2  
�#7$2�32�  �  ($���1�'$! �2  ����+.$��$2  ��+32�  ���#7�+#��,2� . ���.�0�'$! �  # -
"�+�#,  (�+$�5��!"8  (����$6�35  7$2$.8 �$(�$�3+��  �!(3"3+#$"  �!!&9$��$  !  �1��%  
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!"����3 , �  7#"�(.$��$  – !  1�&0�%, (�$1!"#+.,,  #�$�&  ���8�3  �#7$2�35  �  2��! �5  = � -
!�!"$2  (��.1#"�+  1956, �#!(�%! �$  2��$ , 1990). �3�#6$���!"8  (��7�# �+  �#7$2��0�  �  
(�1+�1��0�  (�'+����#7�+#��,  �  �5  =+�./*�,  7#+�!,"  �"  (��1�.6�"$.8��!"�  ($���1#  
�!!&9$��,  �   ��"# "#  1#���%  (�+$�5��!"�  !  #"2�!)$��% . �$.8/  �#!"�,-$%  �#��"3  ,+-
.,$"!,  +3,+�"8  �!��$���!"�  =+�./*��  (7#!�.$��, , 7#��.#'�+#��, ) + &!.�+�,5  �#7��%  
(��1�.6�"$.8��!"�  !"#1�% �!!&9$��, , &!35#��,  + �$0���#5  �#(#1��0�  ��� #!(�, . 

��0���  �  $����.  �������!���1  
>+�./*�,  (�1+�1�35  (�'+  (�!.$  +3!+���61$��,  �"  +�1��%  ((� �3+#/-$%  (� -

+$�5��!"�  7$2.� ) ���.�' �  (��5�1,"  *� .3  �$��5�1�23$  1.,  )��2���+#��,  =.$2$� -
"�+  (��!"�#�!"+$���%  ��0#��7#*��  (�'+  �  (��)�.8��0�  �5  !"��$��, . �'�"3+#,  ="�  
�!��$���!"� , �7&'$��$  ��+����#7&$235  +#��#�"�+  (�'+  (��+�1�.�!8  !  &'$"�2  +3!�" -
�35  �"2$"�  �  (��1�.6�"$.8��!"�  *� .�+  7#"�(.$��, -�!!&9$��, . �.,  (��+$1$��,  �! -
!.$1�+#��%  +3��#�  �(3"�3%  (�.�0�� , 01$ #�$#.3  "�(�+  (�'+  !�0.#!&/"!,  !  0�#1#*�$% 
+3!�"�35  �"2$"�  (�.&'$��35  (��  �#7$2��2   #�"���+#��� . ��(!�2$"��'$! �$  (�.� -
6$��$  #�$#.�+  (�'+  ($�$5�1,-�5  �7  !�!"�,��,  (�1+�1��0�  ��:$ "#    �#7$2��2& , 5#-
�# "$��7&$"!,  2��&!�+32�  �"2$" #2�  + (�$1$.#5  20.0-27.5 2 !  (�!"$($��32  (���6$ -
��$2  �$.8$)#  + �$�$0�+�%  (�.�!$ . �.�,��$  �#7.�'�%  )��2��&/-�5!,  + 2� ���$.8$)$  
+ 1�#(#7��$  +3!�"  0.2-0.5 2 & .#13+#$"!,  + �#2 $  ��79�5  "# !���2�'$! �5  $1���*  – 
+�1�+  �#7��+�1��!"$% . >+�./*�,  0$�$"�'$! �5  �#7��!"$%  7#"�(.$��35  (�'+  (��  ($�$ -
5�1$   �#7$2��2&  �$6�2&  )&� *������+#��,  5#�# "$��7&$"!,  �#7��%  (��1�.6�"$.8 -
��!"8/  *� .�+  !  )��2���+#��$2  ��+35  �#(�#+.$��%  �  !+�%!"+. >"�  (�7+�.,$"  �#7�#�� -
"#"8 2$"�13  �(�$1$.$��,  +�7�#!"#  �$��5�1�2�0�  1.,  )��2���+#��,  (�!"0�1��0$��35  
(�'+  �  �5  !+�%!"+ (.�-#18/  ��.$$  1.52.� .0# (�#.��$ �+  �  1� . 2011). 


�2%�*���.  �������!���4  �  �'  ���%3�����  
�  (�'+$���2  (� ��+$  �$�! � -�&2! �%  ��72$���!"�  (�$��.#1#/-�2�  (�'+#2�  

,+.,/"!,  .&0�+3$ !�.��'# � , !+$".� #9"#��+3$   #����#"�3$ , !�.��*$+#"3$  �  .&0�+� -
 #9"#��+3$  0�&�"�+�0�  &+.#6�$��, . ;��2���+#��$  �5  (�!.$  !5�1#  +�1��%  ���.�' �  
(��"$ #$"  (�  ($���1#2 , 01$  #613% (�'+$��3%  "�(  �".�'#$"!,  (��1�.6�"$.8��!"8/  
*� .�+  �  �2$$"  +�7�#!"�3$  0�#1#*�� . �# !�2#.8�#,  (��1�.6�"$.8��!"8  )&� *���� -
��+#��,  (+�7�#!"# ) 5#�# "$��7&/"!,  !+$".� #9"#��+3$   #����#"�3$  !�.��*$+#"3$  
(�'+3  ("#�. .1). ��7�#!"  �  (��1�.6�"$.8��!"8  )&� *������+#��,  (�'+  &2$�89#$"!,  !  
&+$.�'$��$2  !"$($��  0�1��2��)�72# , !+,7#���0�  !  &��+$��32  �$6�2�2  �#!(�%! �0�  
2��, . �"��!�"$.8��   ���" �%  +�7�#!"  �  ($���1�'��!"8  *� .�+  7#"�(.$��, -�!!&9$��,  
5#�# "$��3  ��.�"�32  (�'+#2  �  �$'�32  (.#+�,2 , ���#7&/-�2!,  + &!"8$+�% (����$6 -
��%  �&!.#  �$  �$�$ #  �  �&23 . ���+$1$��3$  1#��3$  (�  1#"���+ $  +�7�#!"#  �"1$.8�35  
"�(�+  (�'+  (� #73+#/"  �#.�'�$   ���$.,*����35  �5  !+,7$% !  0�(!�2$"��$%  "$���"� -
��� . 

�$���1�7#*�,  *� .�+  !  1�))$�$�*�#*�$%  (��1�.6�"$.8��!"�  !"#1�% 7#"�(.$ -
��,  B  �!!&9$��,  �!&-$!"+.$�#  +31$.$��$2  !"#1�%, &!.�+��  (���,+  7# �!��+&  �"�$7�  
+�$2$��  �$��5�1�2�0�  1.,  )��2���+#��,  �#7.�'�%  + (��!"�#�!"+$���%  ��0#��7#*��  
#�$#.# �  (��)�.8��2  !"��$���  (�'+  �  �$(�'+$��35  ���#7�+#��%  (�#.��$ �+ , 2000). 
�'�"3+#, , '"�  (��1�.6�"$.8��!"8  *� .�+   �.$�.$"!,  + 9��� �2  1�#(#7��$ , �#2�  
(�$1!"#+.$�#  5#�# "$��!"� #  (�$��.#1#/-�5  +#��#�"�+  (�  ��"$�+#.&  +�$2$�� , � #73 -
+#/-#,  +.�,��$  �#  (��*$!!3  (�'+����#7�+#��, .  

�����*�.4  +���  ("#�. .2) 7#"�(.$��,  B  �!!&9$��,  "$���"����  5#�# "$��7&$" -
!,  (��1�.6�"$.8��!"8/  1�  6–7 !&"� , !(�!��!"+&$"  (��!35#��/  0�&�"�+  + �#7��%  !"$ -
($��  �  �$��.89�2&  &(.�"�$��/  !.�,  0 – 10 !2 . 

�#�.�*#  1 
�2$�#  "�(�+  (�'+  (�  (��1�.6�"$.8��!"�  *� .�+  7#"�(.$��,  B  �!!&9$��,  

��(3  (�'+  �3!�"�3$  �"2$" -
 � , 2 

���1�.6�"$.8��!"8  *� .�+  ��#�!)��2#*�,  
(�'+  
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�+$".� -
 #9"#��+3$  

2��&!  20,0 �  +3-
9$ ��.&+$ �+#, , +$ �+#,  

�+$".� #9"#��+3$ , #+"�2��) -
�3$  + .&0�+� - #9"#��+3$  (�.& -
0�1��2��)�3$  

�&0�+� -
 #9"#��+3$  

2��&!   
20,0 –(-26,0) 

���0�.$"�,,  
�&0�+� - #9"#��+3$  + .&0�+3$ 
!�.��'# �+#"3$  !.#�� -
!�$1�$7#!�.$��3$  

�&0�+3$  
2��&!  
26,0 –(-27,0) ���0�.$"�,,  

�&0�+3$  !�.��'# � , .&0�+� -
��.�"�3$  

�&0�+� -��.�"�3$  
2��&!  
27,0 –(-27,5) 

��$1�$0�1�+#,  �"  3-5 .$"  �&0�+� -��.�"�3$  + ��.�"�3$  

��.�"�3$  
2��&!   
27,0 �  ��6$  

�$7���#,  �#�9$+3$  (��.�"# ) 

��+$�5��!"8  2��! �0�  1�#  �!(3"3+#$"  �$7 &/  !2$�&  &!.�+�%  (�1+�1��0�  (�' -
+����#7�+#��,  �#7$2�32� . �'#!" �  # +#"���� ,  �"��3$  !.&6�.�  2$!"�2  ���.�0�'$ -
! �%  1$,"$.8��!"�  2��! �5  ��0#��72�+ , &5�1,"  �7  ="�% !)$�3  ($�$5�1,    �#7$2�32  &!-
.�+�,2  )&� *������+#��, . ���  ="�2  *� .$  (��*$!!3  �!!&9$��,  �1&"  !  ��)�.8"�#*� -
$% 7#!"�%�35  2��! �5  +�1, + �$7&.8"#"$ '$0�  �!+���61#$"!,  (���+�$  (��!"�#�!"+�  7�-
�3  #=�#*��  !.�,  0 – 10 !2  !   �#" �+�$2$��32  �5  !.�,��$2  !  0�&�"�+32�  +�1#2� .  

�����1  $��1#����  +����  – 5#�# "$��7&$"!,  &2$�89$��$2  !"$($��  �#!3-$� -
��!"�  +.#0�% �  �$(��1�.6�"$.8�32  ($���1�2  (��!35#��,  (�+$�5��!"�35  !.�$+ . 
;�.8"�#*�,  2��! �5  +�1 (���!5�1�"  1�  0.&���3  0 – 50 !2 . �#  (�+$�5��!"�  1���35  
�".�6$��%  �"2$'#$"!,   �� ����#7�+#��$  !  (�,+.$��$2  2$. �5  "�$-�� . 

��$#.3  �#!(��!"�#�$��,  2$!,'��0�  *� .#  �!!&9$��,  + (�$1$.#5  (��$�$68,  
��7.,�! �0�  7#.�+# (�#(#1�#,  # +#"���,  �#!(�, ) 1�!"�0#/"  300 – 500 2. �$�$0�+�%  (� -
.�!3 . �#�# "$���%  �!��$���!"8/  �$.8$)#  +3!+���61$���%  "$���"����  ,+.,$"!,  !.# -
��7#2$"��$  (���6$��$  + !"����&  # +#"����  �#!(�, . �  +$�"� #.8��2  (.#�$  (��)�.,  
�"2$'#$"!,  �$,!�#,  0���7��"#.8�#,  !.��!"�!"8  �  ($!"��"#  (�  0�#�&.�2$"��'$! �2&  !� -
!"#+&. ���7�# �  )��2���+#��,  �#!"�"$.8��!"�  �"!&"!"+&/" , '"�  ��:,!�,$"!,  �$1�!"# -
"�'��%  (��1�.6�"$.8��!"8/  )&� *������+#��,  �!!&9$���%  "$���"���� . 

7���!�1  �����1 . �.#0#$"!,  �7  &!�$1�$���0�  ��"$�+#.#  "�$5.$"�$%  (��1�.6� -
"$.8��!"� . ;&� *������+#��$  �!&9$��35  &'#!" �+  (��1�.6�"$.8��!"8/  1�  1 0�1# 
��&!.�+.$��  !0���� -�#0���32�  +$"�#2�  �  $!"$!"+$��32  �$6�2�2   �.$�#��,  &��+�,  
2��, , !+,7#���0�  !  0.��#.8�32�  �  �$0���#.8�32�  )# "��#2� . �# �$  ���#7�+#��,  �#! -
(��!"�#�$�3  + !$+$���%  '#!"�  (��$�$68,  ��7.,�! �0�  2��! �0�  7#(�+$1�� #  «���/ -
'$ » �  (�!$. #  ��+�"$�$'�3% . �#  �!+���61$���%  �"  2��! �%  +�13  "$���"����  )��2� -
�&/"!,  &!.�+�,  1.,  )�7�'$! �5 , 5�2�'$! �5  �  ���.�0�'$! �5  (��*$!!�+ , !(�!��!" -
+&/-�5  �#7+�"�/  (�'+����#7�+#��, . �#���.$$  5#�# "$��32�  (� #7#"$.,2�  ,+.,$"!,  
2�-��!"8  �!!&9$���0�  0���7��"#  (40 – 50 !2 ) �  (#1$��$  &��+�,  0�&�"�+35  +�1 1�  1 2. 
�#  &'#!" #5  !  0.���!"� -!&0.���!"32  2#"$��#.�2  �"2$'#$"!,  �# �(.$��$  !�.$%  �#  (� -
+$�5��!"�  0�&�"# . ��))$�$�*�#*�,  (��)�.,  (�  +.#6��!"�  – !&5�% P  !+$6�% P  !3 -
��% ; �$��.89�$  &(.�"�$��$  (�+$�5��!"��0�  !.�,  �  )��2���+#��$  7��3  #=�#*��  – 5#-
�# "$��3$  '$�"3  )�7�'$! �5  !+�%!"+ �".�6$��% , ,+.,/-�5!,  !&�!"�#"�2  1.,  (�'+� -
���#7�+#��, . 	72$�$��,  �#�./1#/"!,  �  + 5�2�'$! �5  !+�%!"+#5 �# �(.$��,  !�.$%  + 
!.�$  0 – 10 !2 , �  ��0#��'$! �5  �!"#" �+  !  0�0��)�.8��%  �#!"�"$.8��!"8/ . �.�,��$  
 .�2#"�'$! �0�  )# "��#  +�1�"!,    (�+39$��/  "$2($�#"&�3  +3!+���61$���%  �"  +�1-
�35  2#!!  1����%  (�+$�5��!"� , (���.�6#$"!,  "$(.�+�%  �$6�2    (� #7#"$.,2  (�.&(&! -
"3���0�   .�2#"�'$! �0�  �$6�2#  (�.�!�+ . 1990). 

&���������4  +��� . 	2$$"  (��1�.6�"$.8��!"8  �"  4 1�  10 .$" . >+�./*�����& -
$" �7   #"$0����  1���35  �!#1 �+  +  #"$0���/  (�'+$���0�  (� ��+#  !  5#�# "$��32�  1.,  
�$0�  (� #7#"$.,2� . ���1�.6�"$.8��!"8  )&� *������+#��,  2��! �5  �".�6$��%  +  �� -
"# "$  !  #"2�!)$��%  ((�!.$  �"5�1#  2��! �%  +�13 ) !�!"#+.,$"  �"  4 1�  20 .$" , + �$7&.8"#"$ 
 �"���0�  �(�$1$.,/-�2  !"#��+�"!,  1$%!"+�$ )# "��#  +�$2$�� , !(�!��!"+&,  )��2��� -
+#��/  ���.�0�'$! �  # "�+��0�  !.�,  (�'+ . ���  ="�2  �1$"  1�))$�$�*�#*�,  (��)�.,  !  
���#7�+#��$2  0&2&!�+35 0���7��"�+ . 	7  (�'+$��35  (� #7#"$.$% !.$1&$" �"2$"�"8  !.# -
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�&/  1�))$�$�*�#*�/  0�� . �  + �  �  �5  2��)�.�0�'$! �5  (��7�# �+  – (�  � �#! $ , !.� -
6$��/ , 5#�# "$�&  2$60���7��"�35  ($�$5�1�+  �  + ./'$��% . �.$1&$"  & #7#"8 �  1�))$ -
�$�*�#*��  (.�"��!"�  !.�6$��, , +�1�(����*#$2�!"�  �  �# �(.$��,  0&2&!#. ��,+.,/"!,  
(��7�# �  !�.��*�+35  (�'+  �  &(.�"�$��$  ($�$5�1��0�  0���7��"# . �  �#!"�"$.8��2  (� -
 ��+$  )��2��&/"!,  .&0�+3$, .&0�+� -!"$(�3$  !���-$!"+#  !  !��"+$"!"+&/-�2  +�1�+32  
�  ).���!"�'$! �2  2��0����#7�$2 . 

���%!���!�1  �����1  ���%=���1  – (�$1!"#+.,$"    !"#1�/    ($�+�0�  ="#(#   =+�-
./*��    (�'+    !  �(�$1$.$���%   !"#��.8��!"8/ ,   &!"�%'�+�!"8/     �  )&� *���#.8�32�  
5#�# "$��!"� #2�   �2(��$�"�+  �#7$2�35  = �!�!"$2 , + "�2  '�!.$  �  (�'+$���0�  (� �� -
+#. 	72$�$��$  (�'+����#7�+#"$.8�35  &!.�+�%  + 1#���%  !"#1��  �!&-$!"+.,$"!,  (�1  
+�71$%!"+�$2 (����1�35  )# "���+ . ��$��.#1#/-�2�  "�(#2�  (�'+  71$!8 ,+.,/"!,  
!.#���#7+�"3$  .&0�+3$ �#7��%  !"$($��  7#!�.$��,  �  .&0�+� - #9"#��+3$   !.#��  �  !�$1 -
�$7#!�.$��3$  (����  1983, �����+�.8! �%  �  1� . 1986, �$��25#��+  1979). �#  (�+39$� -
�35  =.$2$�"#5  2$7��$.8$)#  �  (��  7#.$0#���  �#  (���1#5  .$0 �0�  0�#�&.�2$"��'$! �0�  
!�!"#+#  ���#7&/"!,  !+$".� - #9"#��+3$  (�'+3 , "�(�'�3$  (��7�# �   �"��35  ( ��2$  
1�))$�$�*�#*��  0���7��"�+  �  + � ) �#5�1,"!,  + !"#1��  )��2���+#��, :  #����#"�� -
#../+�#.8��0�  0���7��"# , !�.��*$+#"�!"�  �  1� . ��.&+$ �+�$  7#"�(.$��$  - �!!&9$��$  
(���.�6#$"!, , �#!(�.#0#,!8  �.�6$      ��"��$�"#.8��%  '#!"�  !&9�  + (�$1$.#5  �"2$"�  
2��&!  20 – 25 2. �#!"�"$.8�3%  (� ��+  (�$1!"#+.$�  .&0�+32�  !���-$!"+#2�  !  ��0#"32  
+�1�+32  �  ).���!"�'$! �2  !�!"#+�2  (��.� ��#  1960, ��&.��#  1983). 

����!�1  �����1  �!!&9$��,  – (�$1!"#+.,$"  !���%  &!.�+��  (���,"3%  (�.�3%  
*� .  �#7+�"�,  0�1��2��)�35  �  #+"�2��)�35  (�'+  + (�$1$.#5  7#"�(.$��35  "$���"� -
��% . ;��2��&/-�$!,  (�'+3  �2$/"  (�.��(��)�.8��$  !"��$��$  �  �5  (� #7#"$.�  !��" -
+$"!"+&/"  (#�#2$"�#2  ��-$(���,"�%  1�#0��!"� � .  

 �#�.�*#  2 
��'+����#7�+#��$  + ($���13  �!!&9$��,  7#"�(.$��35  "$���"���%  
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�+"�2��)�3$  (�'+3  (�����$"#/"  !+�%!"+# 7��#.8�35  (�$1!"#+�"$.$% , + 1#� -
��2  !.&'#$  !+$".� - #9"#��+35   #����#"�35  �  !�.��*$+#"35  �#7��+�1��!"$% . 	5  )�� -
2���+#��$  (��"$ #$"  + +�7+39$���%  '#!"�  7#"�(.,$235  "$���"���% , !"3 &,!8  !  �$7#-
"�(.$��32� . ��'+����#7&/-�$  (���13  7#!�.$�3 , �2$/"  !.��!"�$  !"��$��$  �   7�#'� -
"$.8�&/  ($!"��"&  + 0�#�&.�2$"��'$! �2  !�!"#+$  (��3-$� �  �  1� . 2006). ��.&0�1�� -
2��)�3$  �  0�1��2��)�3$  (�'+3  �".�'#/"!,  7�#'�"$.8�32  !�1$�6#��$2  .$0 ��#!"+� -
��235  !�.$%  �  )��2���+#��$2  �#  0.���!"� -",6$.�!&0.���!"35  �".�6$��,5 . ��&�"� -
+3$ +�13  2��$�#.�7���+#�3 , 0.&���#  �5  7#.$0#��,   �.$�.$"!,  + (�$1$.#5  0,5 – 1,5 2. �  
.$"��%  ($���1  0.&���#  �5  7#.$0#��,  &+$.�'�+#$"!,  1�  2-5 2, !�5�#�,,   #(�..,��&/  
 #%2& (�  +!$2& (��)�./ . 

�#!!2#"��+#$2#,  !"#1�,  =+�./*��  (�.&0�1��2��)�35  �  0�1��2��)�35  (�'+  
(�$1!"#+.$�#  .&0�+� - #9"#��+32� , .&0�+32� , .&0�+� -��.�"�32�  �  ��.�"�32�  �#7�� -
+�1��!",2� , 7#!�.$��32�  + �#7��%  !"$($�� . ��#'�"$.8�&/  '#!"8  "$���"����  7#��2#/"  
!�.��'# �  !&.8)#"�� -5.���1��0�  7#!�.$��, , (�$�2&-$!"+$���  0.���!"�0�  �  ",6$.� -
!&0.���!"�0�  0�#�&.�2$"��'$! �0�  !�!"#+#  (�#(&!",�! #,  1959). �.,  ($�$'�!.$��35  
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"�(�+  (�'+  5#�# "$���  #"2�!)$���$  �!!&9$��$  �  #��1�7#*�, . ��  !"$($�8  �5  (��,+.$ -
��,  1�))$�$�*��&$"!,  !.$1&/-�2  ���#7�2 : !+$".� - #9"#��+3$  (�'+3  �!(3"3+#/"  
#��1�7#*�/  !  (��7�# #2�  1$0&2�)� #*�� , +$"��+�%  =��7��  �  &+$.�'$��,  (.�"��!"�  
(�10&2&!�+�0�  0���7��"# . �  �"1$.8�35  !.&'#,5  + �$7&.8"#"$ �#7�&9$��,  +$�5��5  0��� -
7��"�+  �#�./1#$"!,  +"���'��$  7#!�.$��$  ((�1",6 �%  !�.$% ) (�1  +.�,��$2  +3!� �5  (#-
!"��-�35  �#0�&7� .  

��.&0�1��2��)�3$  (�'+3  (.&0�+� - #9"#��+3$ ) �!(3"3+#/"  1$0�#1#*�/  + 7#-
!&9.�+3$  0�13 : +$"��+&/  =��7�/  0&2&!�+35 0���7��"�+  � , �!!&9$��$  +$�5�$0�  2$"-
��+�0�  !.�,  (�'+  �  !.#��$  &(.�"�$��$  (�10&2&!�+�0�  0���7��"# . �$0�#1#*����3$  (�� -
*$!!3  71$!8 (���!"#�#+.�+#/"!,  + "$ 0�13 ,  �01#  #"2�!)$��3$  �!#1 �  +3(#1#/"  �$  
��6$  !�$1�$0�1�+35  ���2 . �  ="�% !+,7�  2�6��  �"2$"�"8 , '"�  + (�.&0�1��2��)��35  
(�'+#5  1$0�#1#*�,  �2$$"  ���#"�23%  5#�# "$�  �  7#+�!�"  �"  '#!"�"3  (�+"��$��,  7#!&5 �  
�5  (��1�.6�"$.8��!"�  (��7#��+  1984). ���  0�1��2��)��2  �$6�2$  )��2��&/"!,  .&0� -
+3$, .&0�+� -��.�"�3$  �  ��.�"�3$  (�'+3 , (��'$2 , 7#!�.$��3$  +#��#�"3  7#��2#/"  �� -
.$$ 50% 7#��2#$2�% �2�  "$���"���� . ��$1�  0�1��2��)�35  (�'+  7�#'�"$.8��$  �#!(�� -
!"�#�$��$  �2$/"  .&0�+3$ !�.��'# �+3$ , !�.��'# �  .&0�+3$ �  !�.��'# �   �� �+3$ . �  
(.#�$  1$0�#1#*��  �#���.$$  &,7+�232�  ,+.,/"!,  !�.��'# �  "�(�'�3$ , �!(3"3+#/-�$  
(#!"��-�&/  =��7�/  �  +"���'��$  7#!�.$��$ . ��$+39$��$  (#!"��-�35  �#0�&7� , 1#6$ + 
�$7�#'�"$.8�35  �#72$�#5, (��+�1�"    &!�.$��/  (��*$!!�+  !�.$�# �(.$��,  !  (�!.$ -
1&/-$%  (�"$�$%  &!"�%'�+�!"�  �  (��1& "�+��!"� . �.,  �("�2�7#*��  �#0�&7�  �$��5� -
1�2�  (�11$�6�+#"8  (.�"��!"8  +3(#!#$2�0�  ! �"#  �#  3 – 4 $1���*3  2$�89$  ��-$(�� -
�,"35  ���2  1.,  .&0�+35 �  .&0�+� - #9"#��+35  (�'+  (��+1#  1980).  

���  (�+39$���  &��+�,  2��! �%  +�13  +39$ �"2$"�  2��&!  –27,5 2 �"2$'#$"!,  
�72$�$��$  (�'+$���0�  (� ��+#  1$.8" �&23  �  �$�$ # . ��-#,  (.�-#18  7#"�(.$���%  '#! -
"�  #  &2&.,"�+�� -2��! �%  �#+���3  + (�$1$.#5  �#0$!"#�#    �#!"�,-$2&  +�$2$��  !� -
!"#+.,$"  � �.�  50% +!$% 7#"�(.$���%  !&9�  + (�$1$.#5  �#+�����0�  �#0$!"#�# , �#.23 -
 ��  �  �!"�#5#�! �%  ��.#!"� . �!�.$��$  0�1��2��)�72#  "$���"���%  (��+�1�"    !2$�$  
(�'+$��35  �#7��+�1��!"$%  !  +3!� �2  !�1$�6#��$2  !�.$% , �#7+�"�/  (��*$!!�+  0.$$�� -
�#7�+#��, , !&.8)�1��!"�  �  1� . ��  (�+39$��32  =.$2$�"#2  �$.8$)#  (��.$0#/-$%  "$� -
��"����  (�,+.,/"!,  (��!#1�'�3$  ,+.$��, , �72$�,,  =.$2$�"3  2� �� -2$7��$.8$)# . �  
(�1"�(.$���%  '#!"�  (+ ./'#,  &'#!" � , ($���1�'$! �  7#.�+#$23$ !0���� -�#0���32�  
+$"�#2� ) 1�2����&/"  (��*$!!3  0�1��2��)�72#  7#!�.,,  0�&�"3  �  (�'+����#7&/-�$  
(���13 . 

�.!��.  
�$���"���,  (�1+$�6$��#,  +�71$%!"+�/  (��*$!!�+  7#"�(.$��, -�!!&9$��,  + 

(�$1$.#5  ��� #!(�%! �%  ��72$���!"�  �".�'#$"!,  �!��32  �$6�2�2  (�'+����#7�+#��,  
�  �#1� #.8�32�  �72$�$��,2�  &!.�+�%  !�$13 , ��&!.�+.$��35  &��+$��32  �$6�2�2  
�#!(�%! �0�  2��, . 

1. >+�./*�,  (�'+$���0�  (� ��+#  (��2��! �5  �$0����+  (��"$ #$"  (�  ($���1#2 , 
(��1�.6�"$.8��!"8   �"��35  �(�$1$.,$"!,  *� .�'$! �2�  �72$�$��,2�  &��+$� -
��0�  �$6�2#  �#!(�%! �0�  2��, . �"��!�"$.8�3%  +�7�#!"  �  (��1�.6�"$.8��!"8  
)&� *������+#��,  �"1$.8�35  "�(�+  (�'+  7#+�!,"  �"  0�(!�2$"��'$! �0�   �  .� -
"�.�0�'$! �0�  !�!"#+#  (�'+����#7&/-$%  (���13 . 

2. �$���1�7#*�,  *� .�+  �!&-$!"+.$�#  +31$.$��$2  !"#1�% (="#(�+ ) �  �"�$7 #  +�$-
2$��  �$��5�1�2�0�  1.,  (��!"�#�!"+$���%  ��0#��7#*��  (�'+  �  !�71#��,  2��)� -
.�0�'$! �0�  �5  (�)�., . �(�$1$.$�#  (��1�.6�"$.8��!"8  *� .�+ , (�  ��"$�+#.#2  
+�$2$��  !(�!��!"+&/-#,  )��2���+#��/  (�'+$��35  ���#7�+#��%  �"��!,-�5!,  
�#7.�'�32  !"#1�,2 , (�$1!"#+.,/-�$  �!��+&  1#"���+ �  2��)�.�0�'$! �5  (�� -
7�# �+  �  1�))$�$�*�#*�,  (��)�.,  �#  0���7��"3 . 

3. �"#1��  =+�./*��  �$1$.8��0�  2$!,'��0�  0�1�+�0�  *� .�+  !(�!��!"+&/"  1�))$ -
�$�*�#*��  (��)�.,  (0-30 !2 ) (�  )�7�'$! �2  !+�%!"+#2: &(.�"�$��$ , 7��#  #=�#-
*�� , +�1�(����*#$2�!"8 , �""�  2��! �5  �  0�&�"�+35  +�1. ���0�.$"�,, , (�.&+$ -
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 �+#,  !"#1��  (��+�1,"    �!(#��"$.8��2&  �!�.�1$��/  �  (�!$.$��/  �"1$.8�35  
+�1�+  �#!"$��% - 0�0��)�"�+ . �".�'#$"!,  ���.�0�'$! �$  �!!&9$��$   ���$��� -
"#$2�0�  !.�,  !  (��7�# #2�  0&2&!����#7�+#��, . 

4. �#+$�9#/-#,  !"#1�,  (��*$!!�+  7#"�(.$��, -�!!&9$��, - +$ �+�% *� .  �(�$1$., -
$" (��)�.8�&/  1�))$�$�*�#*�/  0���7��"#  � +�  (�  � �#! $ , ! �(.$��/ , !"�& -
"&�$ !  +31$.$��$2   #����#"�35  6$.$7�!"35  ��+����#7�+#��% . ��+����#7�+#� -
�3$  (��7�# �  +$�"� #.8��0�  (��)�.,  5#�# "$��3  (��  0.���!"� -
",6$.�!&0.���!"�2  0�#�&.�2$"��'$! �2  !�!"#+$  2$. �7$���!"35  #  &2&.,*�% : 
�5  (#�#2$"�3  2�0&" �3"8  �!(�.87�+#�3  (��  1#"���+ $  +�7�#!"#  �"1$.8�35  
!+�%!"+ !  (��0��7�2  �5  �#7+�"�,  + &!.�+�,5  #��1�7#*��  �  �(&!"3��+#��, . 

�"����  ����)��%).  
1. �.�!�+  � .� . �.�2#"�'$! �$  ��.#!"�  �  �$0���3  ���� . � .: «�#& # »,1990. 152 ! . 
2. �����+�.8! �%  � .� . ;$1���+  � .� ., �"#!/  � .� . ����.$23  �7&'$��,  (�'+  ��� #! -

(�%! �%  ��72$���!"� . // ��'+�+$1$��$ , 4 3. 1986. � .31-38. 
3. �#.��$ �+  � .� . ���*$!!3  �(&!"3��+#��,  �  �5  +.�,��$  �#  (�'+$��3%  (� ��+ . � ., 

2000. 219 ! . 
4. �#.��$ �+  � .� ., �#.#2��7�$+  � .� ., ���7�$+  >.� . ��'+$��#,   #�"#  �#0$!"#�# . 	71 . 	� -

!"�"&"  0$�.�0��  ���  ��� , ��� #!(�%! �%  ��!"�"&"  ����$!&�!�+  ���  ��� . �#5#' -
 #.#  2011. 

5. ����  � .� . �!��$���!"�  (&!"3��35  (�'+����#7�+#"$.8�35  (��*$!!�+  �  (�'+3  (&! -
"3�8  // ��+�$2$��3$  (���.$23  0$�$7�!# �  0$�0�#)��  (�'+ . � .: �#& # , 1983. � . 45-58. 

6. �#(&!",�! #,  � .� . �#�# "$��!"� #  0.#+�$%9�5 (�'+  2$61&�$'8,  � "#9  – �&.# . �� . 
�"1$.#  (�'+�+$1$��,  �#0 . ;��  ���� . � . 4. 1959. � . 47-60.  

7. �#!(�%! �$  2��$ . ��1��.�0�,  &!"8$+ �$�$ #  �  �&.# # . � .: �#& # , 1993. 160 ! . 
8. �$��25#��+  � .� . ��'+3  �#0$!"#�# . �#5#' #.# , �#0&'($10�7  1979. 82 ! . 
9. ��+1#  � .� . ���1�7#*�,  !&9�  �  ���8�#  !  7#!&5�%. � .: �#& # , 1980. 112 ! . 
10. ��3-$� �   � .� ., �3�,�$*  � .� ., ���/ �+#  � .� ., ��#+*�+#  � .� . ��2($�!#*����3%  

(���*�(  #�#.�7#  0&2&!-0�#�&.�2$"��'$! �5  !��"��9$��%  + (�.�1�!($�!��%  !�!"$2$  
(�'+  // ��'+�+$1$��$ , 4 4. 2006. � .473-483. 

11. ��7#��+  � .� . ���1�7#*�,  !&9�  �  #�"��(�0$���$  �(&!"3��+#��$  // ��'+�+$1$��$ , 
4 12. 1984. � . 96-107. 

12. ��.1#"�+  � .� . ��'+$��3$  �!!.$1�+#��,  + �#0$!"#�$  // �� . �"1$.#  (�'+�+$1$��,  �#0 . 
;�.�#.#  ��  ���� . � .3. 1956. � . 5-62 

13. ��.� ��#  � .� . �'$�  �#!"�"$.8��!"�  �#0$!"#�! �%  ����  �  (����1�35   �   ��2�+35  
&0�1�% // �����1�#,   ��2�+#,  �#!"�"$.8��!"8  �#0$!"#�# . � .2. �#5#' #.# , 1960. � . 8-
80. 

14. ��&..��#  � .� . �$�+�'�#,  ���.�0�'$! #,  (��1& "�+��!"8  1$.8"3  �$�$ # . � .: �#& # , 
1983. 88 ! . 

 

���  631.48 
�	����	������  ���	����	�  ��������
�  ����  	  ������	��	�  ��  

���	���������  	����������	?  �������
�  ��������  ������ -
������
  �	��������	  

1� .� . ��#�!.#��+ , 2� . � . �16�$+  
1���
��"���
��  ��������  �������#	�
�$  �	������  ���	�����
���  ���#����  *	� -

���  ��  
2���	
��� -��%�
��	�1�
��  ��������  «����=
�"��	
� » �(:  ��  

	�-#�!.�  ���!�  – 2$.���#*�, , 7#!�.$��$ , +3(#!  ! �"# , �#7�����#7�$ , 7$2$.8�3$ 
�$!&�!3 . 

��+�$2$���$  !�!"�,��$  7$2$.8�35  �$!&�!�+  �$�! � -�&2! �%  ��72$���!"�  �  ($� -
!($ "�+3  �5  �!(�.87�+#��,  �(�$1$.,/"!,  !"$($�8/  �#7+�"�,  (��*$!!�+  7#!�.$��, -
�#!!�.$��,  (�'+  �  2$��(��,"�,2�  �#7�#��"#��32�  (�  &(�#+.$��/  (�'+$��35  �$!&� -
!�+ . �#6�32  )# "���2  &(�#+.$��,  (�'+$��32�  �$!&�!#2�  �$0���#  ,+.,$"!,  (��2$�$ -
��$  ���!��+#���%  !�!"$23  ���.�0�'$! �%  2$.���#*��  7#!�.$��35  (�'+ . ��+�$2$���$  



 202 

!�!"�,��$  ���.�0�'$! �%  2$.���#*��  5#�# "$��7&$"!,  !"#1�$% ��"$�!�+��0�  �7&'$��,  
(��*$!!�+  !�.$�# �(.$��,  !  (�7�*�%  �*$� �  +.�,��,  #�"��(�0$��35  +�71$%!"+�% �#  
(�'+$��� -�#!"�"$.8�3%  (� ��+  (�#.��$ �+ , 2010). 	7&'$��$  +�(��!�+  �!(�.87�+#��,  
(�'+$��35  �$!&�!�+  �"��!�"!,    (�����"$"��2&  �#(�#+.$��/  �#*���#.8��0�  7$2.$-
(�.87�+#��, . ��.&'$��3$  �$7&.8"#"3 1#/"  +�72�6��!"8  +($�+3$ �(�$1$.$�"8  �72$�$ -
��$   �2(��$�"��0�  !�!"#+#  +�1���#!"+���235  !�.$% . 

��0���  �  $����.  �������!���1  
��'+$��3%  (� ��+  �$�! � -�&2! �%  ��72$���!"� , (�$1!"#+.$��3$  (�'+#2�  �#7-

��%  !"$($��  7#!�.$��, , 01$ !�.$�# �(.$��$  (��"$ #$"  + #+"�2��)�35  �  0�1��2��)�35  
&!.�+�,5 . �   #'$!"+$  ��:$ "#  �!!.$1�+#��,  �!(�.87�+#�3  .&0�+� - #9"#��+3$ , .&0� -
+3$, .&0�+� -��.�"�3$  (�'+3  �  !�.��'# � . �.,  �(�$1$.$��,  !�1$�6#��,  +�1���#!"+� -
��235  !�.$%  + �#!"$��,5  =1�)� #"��#5  �"���#�3 : (�.3�8  "#+��'$! #,  (Artemisia 
taurica Willd), !�.,� #  2$. �.�!"�#,  (Sweda microfilla (Pall.)), ($"��!�2���,  �#! �1� -
!"#,  (Petrosimonia brachiate (Pall.)),  $�2$  2$%$�# (Limonium Meyeri),  �5�,  (��!"$�"#,  
(Kochia prostrata (L.) Schrad). 

�(3"�3$  &'#!" �  �"���#�3  + +�!"�'��%  '#!"�  �$0���#  !  +3!�"�32�  (2��&!�+3 -
2� ) �"2$" #2�  27,0-20,0 2. 

��#.�"�'$! �$  �#��"3  (�  �(�$1$.$��/  !�1$�6#��,  0&2&!#, !�.$+�0�  !�!"#+# , 
��2$��35  �!��+#��%  �  0�0��! �(�'$! �%  +�13  (��+$1$�3  !  �!(�.87�+#��$2  ��-$(�� -
�,"35  2$"�1� . ��$#.3  7#!�.$��35  (�'+  (����$6��%  (�.�!3  �(�$1$.$�3  (�  (�'+$� -
��%   #�"$  !  0$�0�#)�'$! �2�   ���1��#"#2� . 	!!.$1�+#��3$  �(3"�3$  (�.�0��3  �#!(� -
.�6$�3  + (�$1$.#5  �$+$�� -�#(#1��0�  ��� #!(�,  �5+#"3+#,  (����$6�&/  (�.�!&  �$� -
! � -�&2! �%  ��72$���!"� . 


�2%�*���.  �  �'  ���%3�����  
�'$"  �$0���#.8�35  �!��$���!"$%  (��*$!!�+  7#!�.$��,  !  (��2$�$��$2  ���.�0�'$ -

! �5  2$"�1�+  +3!"&(#/"  +  #'$!"+$  �(�$1$.,/-�5   ��"$��$+  +  �.�'$!"+$���2  !� -
1$�6#���  !�.$%  �  ���.�0�'$! �2  �5   �&0�+���"$ . �#���.$$  +#6�32�  �7  �!��$���!"$%  
(��*$!!�+  !�.$�# �(.$��,  ,+.,/"!,  *� .�'��!"8 , �72$�'�+�!"8  �  ���#"�2�!"8  (�� -
*$!!�+  + !$7����2 , 0�1�+�2  �  2��0�.$"�$2  #!($ "#5 . 

�.,  �(�$1$.$��,  ��.�  +�1��#!"+���235  !�.$%  + ���.�0�'$! �2   �&0�+���"$  +$-
-$!"+  �!(�.87�+#�3  ��-$(���,"3$  2$"�13  (�.$+35  �  .#���#"���� -#�#.�"�'$! �5  �! -
!.$1�+#��% . �#���#"���32  #�#.�7#2  (�1+$�0�&"3  ���#7*3 , �"���#��3$  �7  �".�'#/ -
-�5!,  (�  !"$($��  7#!�.$��,  (�'+ , 01$ �(�$1$.$�3  0&2&!, !�!"#+  +�1�35  +3",6$  �  �$ -
# *�,  (�'+$���%  !�$13 . ��.$+3$  �!!.$1�+#��,  (��+$1$�3  !  7# .#1 �%  ./'$+35  &'#-
!" �+  �#  �$  7#!�.$��35 , !.#��7#!�.$��35 , !�$1�$7#!�.$��35 , !�.8��7#!�.$��35  .&0� -
+35, .&0�+� -��.�"�35  �  !�.��'# #5  ("#�. . 1). 

 
�#�.�*#  1.  

��#.�7  !�.$+�0�  !�!"#+#  7#!�.$��35  (�'+  (����$6��%  (�.�!3  �$�! � -�&2! �%  ��72$� -
��!"�  

�#!�.$��$  !.�,  0-30 !2  
!"$($�8  ��'+3  �&2&! , % ��  

!�$1#  
!.#��$  !�$1�$$  !�.8��$  

"�(  

�&0�+� -  #9"#��+3$  3,1 8,1 0,25 0,54 0,95 �&.8)#"��$  
�&0�+3$  4,0 7,9 0,19 0,45 0,88 �.���1�� -!&.8)#"��$  

�&0�+� -��.�"�3$  3,9 7,6 0,33 0,49 0,85 �.���1��$  
��.��'# �  1,7 8,3    �&.8)#"�� -5.���1��$  

 
��  1#��32  #�#.�7�+  +�1�� , '"�  !  &+$.�'$��$2  !"$($��  7#!�.$��,  �72$�,$"!,  5#-

�# "$�  ("�( ) !�.$� #�(.$��, , ��&!.�+.�+#,  !&-$!"+$��3$  �#7.�'�,  +  �.�'$!"+$  !�.$ -
+35 2#!!  �  +�1�+�2  !�!"#+$  �#!"�"$.8�35  !���-$!"+  (��.� ��# , 1960; ��&..��# , 
1992). �1��+�$2$���  (���!5�1�"  �72$�$��$  + !�.$+35  7#(#!#5 (�'+3 , + �5  �#.#�!$ : + 
(�!"&(.$���  !�.$%  + (�'+&  �  �"'&61$���  7�#'�"$.8��%  '#!"�  (��  +3(#!$  6�+�"�35  
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(<�+�"�3%  2��  �#0$!"#�# , 1975; ���� , 1994). �  &2&.���+#���$  7# !$7��   �.�'$!"+�  
!�.$%  + !.�$  0-30 !2  .&0�+� - #9"#��+35  (�'+  (�$+#.��&$"  �5  !�1$�6#��$  (�1  +�7+�#-
-#$2�%  '#!"8/  �!"#" #2�  �#!"�"$.8��0�  �  6�+�"��0�  (���!5�61$��, . 

�  .&0�+� -��.�"�35  (�'+#5  �"2$'#$"!,  5.���1�� -!&.8)#"��$  7#!�.$��$  �  7�#'� -
"$.8��$  (�$+#.���+#��$  (��*$!!�+  !�.$�# �(.$��,  (�1  +$.�'���%  �"'&61#$2�%  �5  
'#!"�  +�  +!$5 !"#1�,5  �# �(.$��,  !�.$%  + &!.�+�,5  .&0�+� -��.�"��0�  (�'+����#7�+# -
"$.8��0�  (��*$!!# . �"��!�"$.8��  !�.��'# �+  "�(�'�35 , .&0�+35 !.$1&$" �"2$"�"8  �# -
.�'�$  (��*$!!�+  ��"$�!�+��0�  !�.$�# �(.$��,  + &!.�+�,5  !&.8)#"�� -5.���1��0�  "� -
(�+  7#!�.$��, . �#.#�!  +�1���#!"+���235  !�.$%  �".�'#$"!,  7�#'�"$.8�32  (�$+39$�� -
$2 �# #(.�+#$2�0�  �5   �.�'$!"+#  7# !'$"  (�1",6 �  �7  7#!�.$��35  (�'+����#7&/-�5  
(���1  �  0�&�"�+35  +�1. ��+39$���$  !�1$�6#��$  !�.$%  + �#!"$��,5  ��:,!�,$"!,  7#!� -
.$���!"8/  (�'+  �  (�'+����#7&/-�5  (���1  �  +3!� �%  !"$($��  2��$�#.�7�+#���!"�  
0�&�"�+35  +�1. �.&���#  0�&�"�+35  +�1  �.$�.$"!,  + 9��� �2  1�#(#7��$  �"  1 1�  3-5 
2$"��+ . �.,  ���.�0�'$! �%  2$.���#*��  �#���.$$  ($�!($ "�+�32�  ,+.,/"!,  !�.��'# �  
("�(�'�3$ , .&0�+3$) �  !�.8��7#!�.$��3$  .&0�+3$ �  .&0�+� - #9"#��+3$  (�'+3  (�#.� -
�$ �+ , 2010). 

��#.�7��&,  2#"$��#.  (�  !�1$�6#��/  +�1���#!"+���235  !�.$%  + ��0#�#5  �#!"$ -
��%  �  ��-$%  )�"�2#!!$  2�6��  �"2$"�"8  �#.�'�$  7# ���2$��35  !+,7$% !  �72$�$��,2�  
)��2��&/-�5!,  + (��*$!!#5  �# �(.$��,  !�.$%  + (�'+#5  !  �1��%  !"����3  �  =1�)� # -
"��#2�  �#!"$��%  �  �5  !���-$!"+#2�  – !  1�&0�% ("#�. . 2). 

�#�.�*#  2.  
��1$�6#��$  +�1���#!"+���235  !�.$%  + =1�)� #"��#5  0#.�)�"��%  �#!"�"$.8��!"�  �  !� -

.��'# �+  (����$6��%  (�.�!3  �$�! � -�&2! �%  ��72$���!"� , % 

>1�)� #"��3  
�#!"$��%  

�#17$2-�3$  
��0#�3  

�&22#  
!�.$�  ��� 3 � 1 S04 �#  Mg Na+K 

��.3�8  !"$�.�  0,0230 0,004 0,008 0,011 0,014 0,009 0,004 
"#+��'$! #,  .�!"8,  0,0180 0,007 0,004 0,010 0,009 0,007 0,002 

��.,� #  !"$�.�  0,0590 0,004 0,024 0,009 0,0440 0,038 0,002 
2��0�.$"�,,          

��.,� #  !"$�.�  0,110 0,003 0,090 0,017 0,041 0,049 0,001 
!&(��"�+�.�!"�#,  .�!"8,  0,090 - 0,083 0,007 0,024 0,031 0,028 

�$�2$  2$%$�# !"$�.�  0,090 0,001 0,027 0,062 0,036 0,31 0,023 
 .�!"8,  0,070 - 0,031 0,039 0,025 0,018 0,027 
 �#17$2�#,  0,070 - 0,030 0,040 0,023 0,010 0,027 
 2#!!#         

��5�,  (��!"$�"#,  !"$�.�  0,040 0,001 0,002 0,001 0,021 0,003 0,016 
 .�!"8,  0,030 - 0,002 0,001 0,014 0,012 0,014 

��-$%  �!��$���!"8/  !�1$�6#��,  !�.$%  ,+.,$"!,  (�$��.#1#/-#,  ��.8  !&.8)#"�+  
& !�.,��  !&(��"�+�.�!"��%  �  2��0�.$"�$%  (��  !�(�1'��$���%  ��.�  5.���1�+  �#"��,  
�   #.�, . �.$1&$"  �"2$"�"8  (��!&"!"+�$  0�1�� #����#"�+  �# , Mg +  �.�'$!"+$  0,004% + 
!�!"#+$  +�1���#!"+���235  !�.$%  (�.3��  "#+��'$! �% . �  !�!"#+$  !�.$%   �5��  (��!"$� -
"�%,  #  (�$1!"#+�"$.,  (���7�#!"#/-$0�  �#  !�.��*$+#"35  (�'+#5  + �$7�#'�"$.8��2  
 �.�'$!"+$  (��!&"!"+&/"  0�1�� #����#"3  �# , Mg (��+1# , 1983; �#.2#��+  �  1� ., 1996; 
�"#!/ , 2005). 

�.,  �(�$1$.$��,  2$5#��72#  �"'&61$��,  ((�$1#$2�% 2#!!�%  6�+�"�35 ) �  +�7+�#-
"�2  �5  !  = ! �$2$�"#2�  &'"$��   �.�'$!"+$���$  !��"��9$��$  +$!# "�#+�!"�,  �#5�1,-$ -
0�!,  + !�!"�,���  ���.�0�'$! �0�   �&0�+���"# . �#  �!��+#���  (�.&'$��35  1#��35  +3-
,+.$�  2$5#��72   �&0�+���"#  !�.$%  !  ��-$%  ���2#!!�%  �#!"�"$.8��0�  �  6�+�"��0�  2� -
�#  + !�!"$2$  (�'+# -�#!"$��$ -��0#��723  6�+�"�35 . 

�.#+�32�  =.$2$�"#2�  !�.$��2$�#  ,+.,/"!,  ��-#,  )�"�2#!!#  �#!"$��% , �"'&6 -
1#$2#, �5  '#!"8  + +�1$  ��2�+  �  �(#1#  �#!"$��%  (1,8 * /0#), 01$ 7#(#!3 !�.$%  + .&0�+� -
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 #9"#��+�%  !�$1�$7#!�.$���%  (�'+$  !�!"#+.,/"  105  0/0#, # + !�.��'# #5  "�(�'�35  – 
304-310  0/0#. �(�$1$.$�#  "$�1$�*�,  &+$.�'$��,  +�1���#!"+���235  !�.$%  + !.�$  0-30 
!2  7# !'$"  (�1",6 �  �5  �7  ��6$.$6#-�5  0.&���  �  ���2#!!�%  �#!"�"$.8�35  !���-$!"+ . 
�  &2&.���+#���$  7# !$7��   �.�'$!"+�  !�.$%  (�$+39#$"  �5  !�1$�6#��$  + +�7+�#-#$ -
2�% 2#!!$  �#!"�"$.8��0�  �  6�+�"��0�  (���!5�61$��, . �(�$1$.$��  +.�,��$  (�.3��� -
!�.,� �+�%  �#!"�"$.8��!"�  �#  !�.$+�%  �$6�2  (�'+  �  (� #7#"$.$% +3(#!#  �#  (��*$!!3  
+�7+�#"# !�.$% . >"�  !+�1$"$.8!"+&$"  �  �#.�'�$  �#!!�.,/-$0�  (�"$�*�#.#  �#!"�"$.8�� -
!"�  + !.#��%  �  !�$1�$% !"#1�,5  7#!�.$��, . 

�� #7#"$.�  !�1$�6#��,  +�1���#!"+���235  !�.$%  (�  !&5�2& �!"#" &  + !�.��'# $  
"�(�'��2  (�1  �1��.$"�$!�.,� �+�%  0�&((���+ �%  !�!"#+.,$"  + !.�$  0-10 !2  - 1,07%, 
!.�$  20-30 !2  - 1,53%, �(#1$  �#!"$��%  - 0,11%, �#17$2��% '#!"�  )�"�2#!!3  0,13%. ��7 -
+�#-#$2#,  '#!"8  )�"�2#!!3  + (�'+&  + +�1$ �(#1#  - 0,31% (�(�.�,$"  7#(#!3 !�.$%  1�  
+$.�'��3  1,35% (�  !&5�2& �!"#" & . >"�  (� #7#"$.�  (�1"+$�61#/"  )��2���+#��$  �" -
��*#"$.8��0�  �#.#�!#  +�1���#!"+���235  !�.$%  + !�.��'# #5  "�(�'�35  + (�$1$.#5  
0,18% !&5�0�  �!"#" # . �3,+.$��$2  �"��*#"$.8��0�  �#.#�!#  1� #7#��  �#.�'�$  (��*$! -
!�+  �#!!�.,/-$0�  1$%!"+�, �"'&61$��,  )�"�2#!!3  + +�1$  ��2�+  (��  !��"+$"!"+&/ -
-$% +$.�'��$  (#!"��-�35  �#0�&7� , &'�"3+#/-$%  ���.�0�'$! �$  �!��$���!"�  !��� -
-$!"+  �#!"$��%  �  (�'+$���0�  (� ��+# . >"�  �  ,+�.�!8  �#&'��%  �!��+�%  ���.�0�'$! �%  
2$.���#*��  7#!�.$��35  (�'+  7#!&9.�+35  �$0����+  (�#�#$+ , 1989; ���� , 1986; �#.2# -
��+  �  1� ., 1996). 

�#7�#��"#�3  �#&'�3$  �!��+3  ���2$.���#*��  7#!�.$��35  (�'+  !  +3,+.$��$2  �� -
.�  �#!"�"$.8��!"� ,  #  )# "��#  +3��!#  !�.$%  �7  (��)�.,  (�'+3  �$7 1�(�.��"$.8�35  
(��$2�+ . ���2$  "�0� , !�!"#+.$�#  "$5��.�0�'$! #,  !5$2# !�+$�9$�!"+�+#��,  (��2$ -
�,$2�%  !�!"$23  +3(#!#  6�+�"�35 , �(�$1$.$�3  +�72�6��!"�  9��� �0�  $$ (��2$�$��,  
+ �$0���#5  ��� #!(�%! �%  ��72$���!"� . �.,  ="�% *$.�  �(�$1$.$�3   #�"�0�#)�'$! �2  
(&"$2 #�$#.3  7#!�.$��35  (�'+  (!.#��% , !�$1�$% !"$($�� ) �$ �2$�1&$235  1.,  (��+$1$ -
��,  ���2$.���#*�% , �'$�$1��!"8  �!+�$��,  (&.&'9$��, ) (#!"��-�35  7$2$.8 + �$0�� -
�#.8��2  #!($ "$  (��7.�+! �% , 2003; �#� �+#  �  1� ., 1993). >"�  (�1'$� �+#$"  (�� .#1 -
�&/  7�#'�2�!"8 , (��1#+#,  �!!.$1�+#��,2  7# ��'$��3%  5#�# "$�  (�  )&�1#2$�"#.8��%  
�  (�� .#1��%  '#!"�  �#7�#�#"3+#$2�% "$2#"� � . �.,  �../!"�#*��  (�� .#1��%  7�#'� -
2�!"�  (��+�1,"!,  1#��3$  �  2#!9"#�#5  (��2$�$��,  ���2$.���#*�%  + (����$6��%  (� -
.�!$  �$+$�� -�#(#1��0�  ��� #!(�,  ("#�. . 3). 

�#�.�*#  3.  
��$#.3  7#!�.$��35  (�'+  (����$6��%  (�.�!3  �$�! � -�&2! �%  ��72$���!"� , +31$.$��35  

(�  2�0�#*����32  (� #7#"$.,2  1.,  (��+$1$��,  ���.�0�'$! �%  2$.���#*��  �$0&.���+#�� -
$2 (#!"��-�35  �#0�&7�  + �$0���$  +31$.$�3  306,6 "3! . 0# �7  ��-$%  (.�-#1�  (�'+$� -
��0�  (� ��+# . 

�"$($�8  7#!�.$��,  
��'+3  �.�-#18  "3! . 

0# !.#��$  !�$1�$$  
�#0�&7 #  
�+$* /0# ���2$'#��$  

�&0�+� - #9"#��+#,  
!�$1�$!&0.� -��!"#,  67,5 14,3 54,2 0,5-0,7 

�&0�+#,  
!�$1�$!&0.� -��!"#,  77,9 31,5 46,4 1,0-1,2 

�&0�+� -��.�"�#,  ",6$ -
.�!&0.� -��!"#,  12,3 4,6 7,7 0,5-0,7 

��$#.3  +31$.$�3  
 #�"�0�# -)�'$! �  + 
 ��"��$� -"#.8��%  

'#!"�  �$0���#  

��.��'# �  "�(�'�3$  
",6$.�!&0.� -��!"3$  58,5 - - <0,5 

�31$.,/"!,  + 0�&((&  
�'$�8  !�.8��0�  7#!� -

.$��,  

�!$0�  306,6 89,5 159,6 - - 
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�("�2#.8�#,  �#0�&7 # + &!.�+��2  �!'�!.$���  !�!"#+.,$"  0,5-0-7 �+$* /0#, 1.,  .&-
0�+� - #9"#��+35  !�$1�$!&0.���!"35  (�'+ , 5#�# "$��7&,  +39$!�$1�//  !"$($�8  (.�" -
��!"�  �#0�&7�  + �$0���#.8��2  #!($ "$ . �.#+�32  &!.�+�$2  ���2$.���#*�% , �#(�#+ -
.$��35  1.,  �#!!�.$��,  +$�5��5  0���7��"�+  (�'+  ,+.,$"!,  !��./1$��$  �$ �2$�1&$2�%  
!.�6��!"�  +3(#!#  !  &!.�+�$2  ($�$+�1#  2$. �0�  �   �&(��0�  ��0#"�0�  ! �"#  + .$"��%  
($���1  �   �&(��0�  ��0#"�0�  ! �"#  + .$"��%  ($���1    (#!"��-#2  0���35  �#%���+ . 

��  7�#'�2�!"�  + "$���"���#.8��2  �"��9$���  7�#'�"$.8��$  2$!"�  7#��2#/"  .&-
0�+3$ !�$1�$!&0.���!"3$  (�'+3 , 5#�# "$��7&/-�$!,  +$.�'���%  �("�2#.8��%  �#0�&7-
 �  1,0-1,2 &!.�+�35  �+$*  �#  1 0#. �&0�+3$  (�'+3  �$!&"  �#  !$�,  2# !�2#.8�&/  �#0�&7 & 
1�(&!"�235  ���2  +3(#!#  6�+�"�35 . �3!+���61$��$  (#!"��-  �$0���#  + .$"��%  ($���1  
�"  +3(#!#  6�+�"�35  +3!"&(#$"  +  #'$!"+$  �1��0�  �7  +#6�35  &!.�+�%  (��+$1$��,  ��� -
2$.���#*�%  $!"$!"+$��35  (#!"��-  (��7.�+! �%  �  1� ., 2001; ��3-$� � , 2001). �".�'�,  
(��+�1�235  2$��(��,"�%  + #�$#.$ .&0�+35 (�'+  !�!"��"  + "�2 , '"�  2$.���#"�+�3$  
(��*$!!3  �#7��&/"!,  71$!8 �#  &.&'9$��$  +�1��0�  �$6�2#  �  !�5�#�$��$  ���.�0�'$! �5  
��"2  .&0�+35 �#!"�"$.8�35  !���-$!"+ . 

��  (� #7#"$.,2  +�1��0�  �$6�2#  �  ��"$�!�+��!"�  (��*$!!�+  +3(#!#  ! �"#  �#��� -
.$$ �("�2#.8�3$  +$.�'��3  �(�$1$.,/"!,  1.,  .&0�+� -��.�"�35  ",6$.�!&0.���!"35  
(�'+ . ;��2���+#��$  �5  (��"$ #$"  + !($*�)�'$! �2  (��,+.$���  1�(�.��"$.8��0�  
0�&�"�+�0�  �  (�+$�5��!"��0�  &+.#6�$��, . �#��2#$2#,  (.�-#18  �2$$"  �0�#��'$��3$  
�#72$�3  12,3 "3! . 0#, '"�  !�!"#+.,$"  4,0-4,5% �"  ��-$%  "$���"����  (�'+$���0�  (� ��+#  
�$0���# , +31$.$���0�  1.,  (��+$1$��,  ���2$.���#*�% . �!��#,  ��.8  + ���2$.���#*��  
(�'+  (���#1.$6�"  !�.��'# #2  "�(�'�32  ",6$.�!&0.���!"32 , �2$/-�2  + �!��+��2  
!2$9#��3%  5#�# "$�  !�.$�# �(.$��,  – 5.���1�� -!&.8)#"�3% , !&.8)#"�� -5.���1�� -
!&.8)#"�3%  �  !&.8)#"�� -5.���1�3% -0�1�� #����#"�3% . �("�2#.8�#,  (#!"��-�#,  �# -
0�&7 # 1.,  ��5  �$  (�$+39#$"  0,5 &!.�+�35  �+$*  �#  1 0#. ���  &!.�+��  �0�#��'$��,  !�� -
 �+  +3(#!#$2�0�  (�0�.�+8,  ($�$+�1�2  + .$"��$  (#!"��-#  (�  �$0.#2$�"&  (���,"�2&  1.,  
�"0����0�  6�+�"��+�1!"+# . 

�#!�.$��3$  (�'+3 , �#!!2#"��+#$2�0�  �$0���# , �#!(�.�6$�3  + &!.�+�,5  �$!!"�' -
��0�  �$.8$)# , 01$ (�'+����#7�+#��$  (��"$ #$"  �#  7#!�.$��35  + �#7.�'��%  !"$($��  
2��! �5  �  #../+�#.8�35  �".�6$��,5  + &!.�+�,5  �.�7 �0�  7#.$0#��,  2��$�#.�7�+#� -
�35  0�&�"�+35  +�1. ��'+3 , )��2��&/-�$!,  + "# �5  &!.�+�,5 , �2$/"  + (�1#+.,/-$2  
��.89��!"+$  !.&'#$+  ",6$.�!&0.���!"3% , !�$1�$!&0.���!"3%  0�#�&.�2$"��'$! �%  !� -
!"#+, 5#�# "$��7&/-�$!,  (�"$�*�#.8��%  �(#!��!"8/    7#!�.$��/  (��  �!(�.87�+#���  
(�1  !$.8! �5�7,%!"+$��3$   &.8"&�3 . �.�6�3$  2$.���#*�� , �$��5�1�23$  1.,  &.&'9$ -
��,  7#!�.$��35  (�'+  �$0���# , !+,7#�3  !  ��.89�2�  2#"$��#.8�32�  �  )��#�!�+32�  7#-
"�#"#2� . ���  (��+$1$���  !.�6�35  �#!!�.�"$.8�35 , ���!�"$.8�35  2$.���#*�%  &5&1-
9#$"!,  = �.�0�'$! �$  !�!"�,��$  .#�19#)"�+ , "$�,$"!,  (����1��$  �#7�����#7�$  (�'+ , 
&!�.�+#/"!,  (��*$!!3  +3-$.#'�+#��, , �!�.��*$+#��, . �'�"3+#,  ="�  (�!.$1!"+�, , 
(�$1.�6$�3  !(�!��3  �#!!�.$��,  (�'+  �  (�+39$��,  �5  (��1& "�+��!"�  +�71$%!"+�$2 
���.�0�'$! �5  2$"�1�+ , !�5�#�,,  (����1�3$   #'$!"+#   �2(��$�"�+  �#7$2�35  = �!� -
!"$2 , + ".' . �  (�'+$���0�  (� ��+# . �3���  ���.�0�'$! �5  2$"�1�+  �#!!�.$��,  (�'+  ��: -
,!�,$"!,  �5  (�$�2&-$!"+�2  - !�5�#�$��$  �  +�!(���7+�1!"+�  )&� *�����&/-$%  (�� -
��1��%  !�$13 . �  "# �2  (�$�2&-$!"+#2  �"��!,"!, : 

·  !�5�#�$��$  (����1��0�  �#7�����#7�,  (�'+ , �5  !�'$"#��%  �  (.�-#1$% , 
+ ./'#,  !�+�$2$��3$  �  &�#!.$1�+#��3$$  (��7�# � ; 

·  &!"�#�$��$  (��*$!!�+  1$0�#1#*��  �  �#7�&9$��,  (�'+$���0�  (� ��+#  + 
�$7&.8"#"$ &+$.�'$��,  #�"��(�0$��35  �#0�&7� , �!��$���  (��  !"���"$.8!"+$   �..$ "� -
��+  �  1�$�#6��%  !$"� ; 

·  �(�$1$.$��$  $!"$!"+$���0�  ���0$�5�2'$! �0�   �&0�+���"#  =.$2$�"�+ , 
!�71#+#$2#, !�!"$2# ,  �"���%  (�.��!"8/  !��"+$"!"+&$"  &!.�+�,2  �$!!"�'�35  1$.8"� -
+� -#../+�#.8�35  2��! �5  �#+��� ; 
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·  !(�!��!"+&$"  �# �(.$��/  ��0#��'$! �0�  +$-$!"+# , &+$.�'$��/  2�-�� -
!"�   ���$���"#$2�0�  !.�,  �  &2$�89$��/  "� !�'��!"�  +�1���#!"+���235  !�.$% . 

�$�$'�!.$��3$  (�$�2&-$!"+#  !+�1$"$.8!"+&/"  ��  ���!��+#���!"�  +3��#���0�  
�#(�#+.$��,  �!!.$1�+#��% , ,+.,/-$0�!,  (�����"$"�32  1.,  7#!�.$��35  (�'+  #��1��0�  
 .�2#"�'$! �0�  (�,!# , �#!"�"$.8�3%  (� ��+   �"���0�  �!(�.87&$"!,  (�$�2&-$!"+$���  
+  #'$!"+$  (����1�35   ��2�+35  &0�1�%. 

�.,  �(�$1$.$��,  ��.�  +�1���#!"+���235  !�.$%  + ���.�0�'$! �2   �&0�+���"$  
+$-$!"+  �!(�.87�+#��3$  ��-$(���,"3$  2$"�13  ���#��" �  (�.&'$��35  1#��35 . �#�� -
�#"���32�  �!!.$1�+#��,2�  �5+#'$�3  ���#7*3  #�#.�7��&$235  ��:$ "�+  �".�'#/-�5!,  
(�  !"$($��  7#!�.$��, , 0&2&!���+#���!"� , !�.��*$+#"�!"� , =��1���+#���!"� . �  (�.$+35  
&!.�+�,5   ��2$  ��-$%   #�"�0�#)�'$! �%  �#��"3  7#.�6$�3   ./'$+3$  &'#!" �  �#  �$7#-
!�.$��35 , !.#��7#!�.$��35 , !�$1�$7#!�.$��35 , !�.8��7#!�.$��35  .&0�+35, .&0�+� -
 #9"#��+35  (�'+  �  !�.��'# �+ . �.,  &'$"# )�"�2#!!3  �  �"1$.8�35  =1�)� #"���+  7#.� -
6$�3  �(3"�3$  (.�-#1 �  !  "�$5 �#"��%  (�+"����!"8/ ; �(3"�3$  (.�-#1 �  �".�'#/"!,  
(�  (�'+$��32  &!.�+�,2 , 01$ (��+�1,"!,  &'$"  )�"�2#!!3 , )$���#�./1$��,  (�  !���-$ -
!"+#2 �#!"$��%  �  =1�)� #"��#2� . �'$"  )�"�2#!!3  (�#7$2��%  '#!"� ) (��+�1�.!,  (�  !$-
7��#2  + "$'$��$  +$0$"#*�����0�  ($���1#  !  1�))$�$�*�#*�$%  ��-$%  �  �"'&61#$2�%  $$ 
'#!"�  + +�1$  ��2�+ . �'$"�3$  1#��3$  + ./'#/" : +$.�'��&  �(#1#  �#!"$��% , 1��#2� #  
�# �(.$��,  )�"�2#!!3  2$"�1�2  (�,2�0�  &'$"#. ��-#,  )�"�2#!!#  �  �"1$.8�3$  ��0#�3  
=1�)� #"���+  #�#.�7���+#�3  �#  !�1$�6#��$  +�1���#!"+���235  !�.$%  �  ��  !�$13 . 

�#  �!��+$  (�.&'$���0�  #�#.�"�'$! �0�  2#"$��#.#  �  ���#��" �  .�"$�#"&��35  �! -
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! �2&  !�!"#+& . ��1���#,  0�&((���+ #  (�'+  (�  2$5#��'$! �2&  !�!"#+&  (��+$1$�#  (�  
 ./'$+32  &'#!" #2 ,  �"��3$  .$0.�  + �!��+&  !�!"#+.$��,   #�"3  2$5#��'$! �0�  !�!"#+#  
(�'+  +!$5 �#%���+  +2#!9"#�$  1:10000. 

�.,  0�#�&.�2$"��'$! �0�  !�!"#+#  .&0�+35 �  !$��7@2�� -.&0�+35 (�'+  ��.�1�� -
!"$(! �0�  .#�19#)"#  5#�# "$���  ���0#-$���!"8  �5   �&(��(3.$+#"32�  )�# *�,2�  
('#!"�*3  0,05-0,01 �� ). 	 �  �����<��	� , �  ������
  �������
  �����  ����������  ��  35 

1�  75 %. �.$1&/-#,  5#�# "$��#,  �!��$���!"8  2$5#��'$! �0�  !�!"#+#  ��.89��!"+�  �#! -
!2#"��+#$235  !$��7@2�� -.&0�+35 (�#7�$73 32, 36) - (��!&"!"+��  + �5  +$�5��5  0���7�� -
"#5 7�#'�"$.8��0�   �.�'$!"+#  2$. �($!'#��%  )�# *��  (0,1-0,05 �� ), �������  �  ����� -

��
  �����  ����
A���  �����  ;����	
  ������
  	  �����
  �
�	 . 
�  !$��7@2�� -.&0�+35 (�'+#5  !$+$�� -7#(#1��% �  /6��%  '#!"�  ��.�1��!"$(! �0�  

.#�19#)"#  (�6�7# ! �%  ��.#!"8 )  �.�'$!"+�  2$. �($!'#��%  )�# *��  !�!"#+.,$"  35-60 
% (�#)#�#�#1! �%  �  ���#!#%! �$  "&2#�3 , �#7�$73 123, 117), # + �&!".� ! �2  �  �##2�� -
! �2  "&2#�#5 (�#7�$73 103 �  131) - 25-36 %. 

��  1#��32   0�#�&.�2$"��'$! �0�  !�!"#+#  ���9#$235  !$��7@2�� -.&0�+35 (�'+  
 �.�'$!"+�   �&(�� -(3.$+#"35  )�# *�%  + +$�5��5  0���7��"#5  2$"��+�%  "�.-�  !�!"#+ -
.,/"  �"  30 1�  55 %, # + ��6��5  0���7��"#5  �"  45 1�  68 %. ��.�'$!"+�  )�# *�%  !�$1�$% �  
2$. �%  (3.�  (0,01-0,001) + +$�5��5  0���7��"#5  2$"��+�%  "�.-�  �"  3-7 1�  13-15 %, # + !$-
��7@2�� -.&0�+35 /6��%  �  !$+$�� -7#(#1��% '#!"$% �"  1-3 1�  11-15 %. 

�$��7$23  �#  .$!!#5 , + '#!"��!"�  !$��7@2�� -.&0�+3$ ��.�1��!"$(! �0�  .#�19#) -
"#, + �!��+��2  !.�6$�3  '#!"�*#2�  �#72$��2  �"  0,25 1�  0,01 22  �  2$�89$ , ". $. 2� �� -
!"�& "&��% ,  �"��#,  (��1#$"  (�'+$  5���9&/   #(�..,��&/  (���7��!"8 . +3!� &/ , +�1� -
�"1#'& , +.#0�$2 �!"8  �  (�1+�6��!"8  (�"#"$.8�35  =.$2$�"�+ , '"�  �  ��&!.�+.�+#$"  +3-
!� �$  (.�1���1�$  ="�5  (�'+ . 

���'��3  +3!� �0�  $!"$!"+$���0�  (.�1���1�,  !$��7$2�+  ��.�1��!"$(! �0�  
.#�19#)"# , (��  (�$��.#1#���  (3.$+#"�%  )�# *��  0,05-0,01 ��  	  ����A���  ���	���� -

��  �����
�  �	������������
�  >��������  ��������  �������  0.01 ��  ��Q��������  

�������	����
  ���	������
  ����������?  	  �
����
  ������
  ���
 . �  	������
�   

���	  ������  �����<��	�  �	������������ , �������	�  �����
�  �������  	�  ����	�  

0,1-0,01 �� , ����������  ��  80-90 %, 	�  �����
�  ��  ���?  �	������������  ��������  

0,05-0,01 ��  ��	���	���  40-80 %. � 	������������  <0,01 ��  �  >�	�  ������  ����� -

<	���  ��  0,5 ��  5 %. 
�  ���9#$235  .&0�+35 �  !$��7@2�� -.&0�+35 (�'+#5  2� ��#0�$0#"3  (�$1!"#+.$�3  

'#!"�*#2�  0,1-0,05 �  0,05-0,01 22 . 71$!8 �!��+�&/  2#!!& 2� ��#0�$0#"�+  + (�'+����# -
7&/-$% (���1$  !�!"#+.,/"   �&(��(3.$+#"3$  '#!"�*3 . ;# "��  1�!($�!��!"�  (�  � . � . 
�#'��! �2&  1.,  !"#�����9#$235  .$0 �!&0.���!"35  .&0�+35 ��+����9#$235  .$0 � -
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!&0.���!"35  .&0�+35 ���+����9#$235  .$0 �!&0.���!"35  !$��7@2�� -.&0�+35 5#�# "$ -
��7&$"!,  1�+�.8��  ��7 �%  - 3-4 1�  25-35 %, # �#  !"#�����9#$235  .$0 �!&0.���!"35  
.&0�+35 .$0 �!&0.���!"35  �  !&($!'#�35  !$��7@2�� -.&0�+35 (�'+#5  +3!� �2  –
!�1$�6#��$2  50-60 1�  80=85%.  

 �  �#!"�,-$$  +�$2,  + �$7&.8"#"$ (��+$1$��35  �!!.$1�+#��%  �# �(.$�  ��.89�%  
)# "�'$! �%  2#"$��#. , �!+$-#/-�%  1��#2� &  #0�$0#"��0�  !�!"#+# , (��'��3  $$ �  +�7-
2�6��!"�  !�71#��,  2# ��!"�& "&�3  + ���9#$235  (�'+#5  (&"$2 +�$1�$��,  5.�( �+� -
./*$���+�0�  !$+������"# , !�1$�#"�+  �  +�$!$��,  1�(�.��"$.8�35  ��0#��'$! �5  �  
!"�& "&�����#7&/-�5  +$-$!"+ . �"2$'$�#  +#6�#,  ��.8  ./*$��3  �  1�&0�5  2��0�.$"��5  
"�#+,  �"��3$  � #73+#/"  (�.�6�"$.8��$  +.�,��$  �#  !"�& "&��3%  !�!"#+  ���9#$235  
(�'+  �7�$ �!"#�# . ��1$�6#��,  #0����2�'$! �$  *$��35  2# ��#0�$0#"�+  + (#5�"��2  0� -
��7��"$  .&0�+35, !$��7@2�� -.&0�+35 (�'+  1�!"�0#$"  40-80%, + "�  6$ +�$2,  + !"#�� -
���9#$2�%  .&0�+�% .$0 �!&0.���!"�%  !�.8��7#!�.$���%  (�'+$   ="�  #0�$0#"3 !�!"#+ -
.,/"  30-40%. �&0�+3$  �  !$��7@2�� -.&0�+3$ (�'+3  ��.�1��!"$(! �0�  .#�19#)"#  !  
�.�7 �2�  !�.8��2��$�#.�7�+#��32�  0�&�"�+32�  +�1#2�  !�1$�6#"  +�1�(��'�35  #0�$-
0#"�+ 1�  5-15%), 5�",  + (#5�"�35  0���7��"#5   �.�'$!"+�  0&2&!# ��.89$  �  ���  ",6$.$$  
(�  0�#�&.�2$"��'$! �2&  !�!"#+& . �  (�1(#5�"�35  0���7��"#5  �5   �.�'$!"+�  +#�8��&$"  
�"  3 1�  10%. 

�"��!�"$.8��  2#.�$  !�1$�6#��$  +�1�(��'�35  #0�$0#"�+ .&0�+35 (�'+ , (� -
+�1�2�2& , ��&!.�+.$��  + 7�#'�"$.8��2   �.�'$!"+$  + �$ �"��35  0���7��"#5  ��9$%  -$ -
.�'��!"� . 

�  ���9#$235  .&0�+35 �  !$��7@2�� -.&0�+35 (�'+#5  + !+,7�  !  &2$�89$��$2  + 
��6�$2  0���7��"$   �.�'$!"+#  0&2&!#, !�1$�6#��$  2# ��#0�$0#"�+ , (�  !�#+�$��/  !  *$-
.���32�  �  7#.$6�32�  !+$".32�  !$��7$2#2� , !�.8��  !��6#$"!, . >"�  �!��$���  7#2$"��  
+ (�'+#5  �#7�$7�+ 9, 22, 48 �  51 01$ + (�1(#5�"��2  �  ��6�$2  !.�$  �5  !�1$�6�"!,  1-5 %. 
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�6�)�� . ��'+$��3%  (� ��+  .#�19#)"#  �".�'#$"!,  1�!"#"�'�32  &+.#6�$��$2 , 

�#�./1#$"!,  �"��!�"$.8��  .$0 #,  �#7�&9#$2�!"8  (�#723+#$2�!"8 ) (�'+$���0�  !.�, , 
 �"��#,  �(�$1$.�.#  $0� 2#.&/  2�-��!"8 . �#!"�"$.8��!"8 ,  #  1�$+$!�#, , "#  �   &!"#� -
�� �+� -.&0�+#,   (�$1!"#+.$�#  ! &1�� . ;#&�#  5#�# "$��7&$"!,  ��.89�2  =�1$2�72�2  �7 -
7# 1#+�$% �7�.,*�� . �1$!8  5#�# "$��3  !.$1&/-�$  (�1"�(3  .#�19#)"�+ : �$�5�$0���3$  
!�!��+3$  �  �$�$7�+3$ ; �3!� �0���3$  !&�#.8(�%! �$  .$!� - &!"#��� �+� -.&0�+3$; �3!� -
 �0���3$  #.8(�%! �$   &!"#��� �+� -.&0�+3$; �3!� �0���3$  !&���+#.8�3$  �  0.,*�#.8�� -
��+#.8�3$ . 

 	�-#�!.�  ���!� : (�'+# , �#!"�"$.8��!"8 , .#�19#)" , )#&�# , 5�$�$" . 
 

The landscape variety of  Bishiney`s  Republic Dagestan 
 *R. R. Abdusalamova; Z.G.Zalibekov 

 
 Report. The soil covering of the landscape is notable for sufficient watering, easy de-

structions of topsoil are to be observed, which determine its low power. The vegetation as tree 
as shrubby – meadows are poor presented. The fauna is described by large endemism because 
of longer isolation. Here we have some subtypes of the landscape, for example: Overmauntain 
pine a birch; Overmauntain Alperstein woody- shrubby- meadows; Overmauntain alpine - 
shrubby meadows; Overmauntain subnivaliny and glaciate- nivaliny. 

 Key words: soil, landscape, vegetation, fauna, range.                                        
 

�!������ . �  (�!.$1��$  1$!,"�.$"�,  2���+�$  !���-$!"+�  ���#"�.�  �!���$  
+��2#��$  �#  &,7+�2�!"8  0���35  = �!�!"$2  �  (��7�#.�  �5  7�#'�2�!"8  + 6�7��  ./ -
1$%. �  &!.�+�,5  �#7+�"�,  "�#�!(��"��%  1�!"&(��!"� , 0.��#.�7#*��  �3��'�35  �" -
��9$��% , �"!&"!"+�,  0�!&1#�!"+$���%  (�.�"� �  (�  (�11$�6#��/  0���35  �$0����+  
�$��5�1�2#  �#7�#��" #  (��0�#22  &0.&�.$���0�  2$61�!*�(.��#���0�  �5  �7&'$��, , 
���!��+#��$  #.8"$��#"�+�35  !"�#"$0�%  (����1�!�$�$0#/-$0�  �#7+�"�,  0���35  �$ -
0����+  !  &'$"�2  �5  .#�19#)"�� -0$�0�#)�'$! �5 , 0$�= �.�0�'$! �5 , (�'+$��35  �  
= ���2�'$! �5  �!��$���!"$% . 

�.,  ="�0�  �$��5�1�2�  �3.�  +3,+�"8  �!��$���!"�   .#!!�)� #*��  �  1#"8 5#�# "$ -

��!"� &  (����1�35  .#�19#)"�+ , (��+$!"�  #�#.�7  .#�19#)"����#7&/-�5  )# "���+  

�!!.$1&$2�%  "$���"����  + *$.,5  �#*���#.8��0�  �5  �!(�.87�+#��, . 

�#�19#)"  (Landscaft) — �!��+�#,  $1���*#  (����1�35  "$���"���#.8�35   �2 -

(.$ !�+  �  �!��+�#,  !"&($�8  + �$�#�5��  .� #.8�35  0$�!�!"$2  !�  !"��0�  �0�#��'$��32  

�#����2  (����1�35  "$���"���#.8�35   �2(.$ !�+ . �#�19#)"  !�!"��"  �7  "$5 6$ '#!" -

�35   �2(��$�"�+ , '"�  �  0$�0�#)�'$! #,  ���.�' # . ��&"��  0$�!�!"$23   �2(��$�"#2  

(��!&-$  +$�"� #.8��$ , &(��,1�'$���$ , ,�&!��$  �#!(�.�6$��$  (�'+$��35  !.�$+ . ��7 -

1&9�3$  0�#��*3  .#�19#)"#   �#%�$  �$�(�$1$.$��3 . �.�2#"  �#�6��&$"!,  + 7#+�!�2� -

!"�  �"  "$���"���#.8�35  2#!9"#��+   .�2#"�'$! �5  (��*$!!�+  c �$0���#.8��%  �.�  .� -
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 #.8��%  1�))$�$�*�#*�$%  0$�!�!"$2 . ��1��!)$�#  .#�19#)"#  (�$1!"#+.$�#  ��.89�2  

�#7�����#7�$2  +�1�35  (����1�35  �  �! &!!"+$��35  ! �(.$��% . �#!"�"$.8�3%  2��  

(�$1!"#+.$�  + .#�19#)"$  + �".�'�$  �"  )#*��  �#7.�'�32�  �#!"�"$.8�32�  !���-$!"+# -

2� . 

�������#����4  ��2�) . �#'��#,  !  19 !"�.$"�, , �!!.$1�+#��,  (��+�1�.�!8   �&( -

�32�  &'$�32�  ��"#�� #2� , 7��.�0#2� , 0$�0�#)#2�  �  ".1. (�  �7&'$��/  0���35  .#�1 -

9#)"�+  �#0$!"#�# . �($�+3$  1$.$��$  �#0$!"#�#  �#  0$���"#��'$! �$  �#%��3  (���7+$.  � . 

	 . �&7�$*�+  (1909). ��  (��  �#%�����+#���  �#+ #7# + *$.�2  (�1$.�.  "$���"���/  �#0$-

!"#�#  2$61& (,"8/  (��+��*�,2� , �"��!,-�2�!,    �#7.�'�32  ��.#!",2 . �$���"#��'$ -

! �$   �#%�����+#��$  �#+ #7#, (��+$1$���$  �&7�$*�+32 , +30�1��  �".�'#.�!8  �"  �2$+ -

9�5!,  �#�$$  !5$2   �$1+$1$+# (1907) �  ��(! �0�  (1899) 7�#'�"$.8��  ��.89$%  (�1��� -

��!"8/  �  '$" �!"8/  0�#��*  +31$.$��35  (��+��*�% . ��76$  0$���"#��'$! �$  �#%����� -

+#��$  �#0$!"#�#  (��+�1�.� ,  �&9 , ��7.�+  �  A�))$�!  (1953),. �   #�"$  �#!"�"$.8��!"�   

�#0$!"#�# , +39$19$% (�1  �$1# *�$%  A�))$�!  (1953), �'$�8  (�1�����  +31$.$�3  �#! -

"�"$.8�3$   #!!�*�#*�� , ��  �#70�#��'$��$  �#%���+  + (��.#0#$2�%  !5$2$ !1$.#��  �$7 

1�!"#"�'��%  !+,7�  !  �!��+�32  .#�19#)"����#7&/-�2  )# "���2  —  .�2#"�2 .  

��.89�%  �#&'�3%  ��"$�$!  1.,  �7&'$��,  (����1��%  7��#.8��!"�  �#0$!"#�#  (�$1 -

!"#+.,$"  �#��"#   ����#   «�(3"  $!"$!"+$���  - �!"���'$! �0�  �#%�����+#��,  �#0$!"#�# » 

(1940). �  �!��+&  ="�0�  �#%�����+#��,  �3.�  (�.�6$�3  (�'+$��3$  �#7.�'�, , 01$ &'�"3 -

+#.�!8  �  �!��$���!"�  0$�2��)�.�0�'$! �5  �#%���+ , �#7.�'�$  +3!�"  2$!"��!"�  �#1  

&��+�$2  2��, ,  .�2#"�'$! �$  &!.�+�,   #61�0�  �#%��# , �#!"�"$.8��!"8  �  0�1��0�#)�/ . 

�  0����%  '#!"�  �#0$!"#�#  �2  �3.#  �#2$'$�#  !�!"$2#  +$�"� #.8��%  7��#.8��!"� , + ./ -

'#/-#,  !$28 7��  �"  .&0�+� -!�.��'# �+�%  1�  0���� -.$!�.&0�+�% . ��",  "# #,  !�!"$2#  

$-$  �$  2�6$"  �3"8  �#7+#�# !�+$�9$���% , ��  ��#  &6$ �3.#  ��.$$  «!"�& "&���%  0$�0�#-

)�$% » �$0���#  + !�#+�$���  !  $@ !5$2#2�  0$���"#��'$! �0�  �#%�����+#��, . 

5���!�1  �  ��0���  �������!���1 . �1��2  �7  &�� #.8�35  .#�19#)"�35  ���#7�+# -

��%  ,+.,$"!,  ��9��$%! �%  5�$�$" , �#!(�.�6$��3%  + *$�"�#.8��%  '#!"�  �3!� �0���� -

0�  �#0$!"#�#  + (����1��5�#���2  7#(�+$1�� $  «�#��1��! �% ». �#!!2#"��+#$23%  5�$-

�$"  ,+.,$"!,  +�1��#71$.�2  �#!!$%��+  �$  �.$%!$�&5  �  ��!�� . ���",0�+#,!8  + 2$��1�� -

�#.8��2  �#(�#+.$��� , �#  34  2  !  /0#  �"  +$�9��3  �# .�  (38912) �#  !$+$� 1�  !$.$��,  

�#0#� , 01$ �$ #  ��!��  +(#1#$" + �.$%!$�&5 , 7#��2#$"  (.�-#18  � �.�  260  2  2. 

�!.�+�,  �#%��#  �!!.$1�+#��,  2�6��  �"�$!"�    &2$�$��� -5�.�1��2&  !  ��.$$  �.�  
2$�$$ +3�#6$���%   ��"��$�"#.8��!"8/ ,  �"��#,  (��,+.,$"!,  + �$7 �5  !&"�'�35   �.$ -
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�#��,5 . �.�2#"  �!!.$1&$2�%  "$���"����  "�(�'$�  1.,  ��.#!"$%  &2$�$��35  9���" . �! -
��+�32  )# "���2  )��2���+#��,   .�2#"#  ,+.,$"!,  !�.�$'�#,  �#1�#*�, ,  �"��#,  �(�$ -
1$.,$"!,  �#!(�.�6$��$2  1#���0�  5�$�"#  + /6��%  '#!"�  &2$�$���0�  "$(.�+�0�  (�,!# . 

�.�6�#,  ���0�#)�,  "$���"����  �(�$1$.�.#  &!.�+�,  1.,  )��2���+#��,  1�!"#"�' -
��  !&��+35  (�0�1�35  &!.�+�% , 7# �! ./'$��$2  !$+$���%  '#!"�  5�$�"# , 01$ �#�./1#/" -
!,  �"��!�"$.8��  �$  ��.89�$  +3!�"3 . �  *$.�2  �#  (��.$0#/-$%  "$���"���� , !  +3!�"�%  
�#�./1#/"!,  �$7 �$  ($�$(#13  "$2($�#"&� , !��6#$"!,  �"��!�"$.8�#,  +.#6��!"8  +�71&-
5#.  


�2%�*���.  �������!���4 . ��'+$��3%  (� ��+  �!!.$1&$2�0�  �#%��#  �".�'#$"!,  

1�!"#"�'�32 , # + �"1$.8�35  2$!"#5 �7�3"�'�32  &+.#6�$��$2 . �"��!�"$.8��  .$0 #,  

�#7�&9#$2�!"8  (�#723+#$2�!"8 ) (�'+$���0�  !.�, , ���#7�+#���0�  �#  0.���!"35  +�1� -

&(���35  !.#�*#5 , �(�$1$.�.#  $0� 2#.&/  2�-��!"8 . ��$1�  (�'+  �#!!2#"��+#$2�0�  �#%-

��#  (�$��.#1#/"  0���� -.&0�+3$, 0���� -.&0�+3$ 1$���+3$ , �&�3$  .$!�3$  "�(�'�3$  �  

0���� -.&0�+3$ 2#.�2�-�3$  (��! . 1.).  

�!��+�32�  +�1#2�  1�$+$!��%  �#!"�"$.8��!"�  + .$!��%  7��$ , �#!(�.�6$���%  + 

!$+$���%  '#!"�  5�$�"# , ,+.,/"!,  !�!�#  �  �$�$7#. ��!.$1�,,  .&'9$  !�5�#�,$"!,  + !+�$2  

($�+�'��2  !�!"�,���  �  �'$�8  '#!"� ,  #  +"���'��$  �#!#61$��$ , 7#��2#$"  2$!"�  +3�&� -

.$���%  !�!�3 . �$�$7# +2$!"$ !  �,����%  7#5�1�"  +39$ �#  !&�#.8(�%! &/  7��& . �1�# �  

�$�$7�+3$  .$!# , + ��.89��!"+$  !.&'#$+  ��7 ���!.3$ , ���#7�+#��3$  �$�$7�% (�+3!.�% , 

�  (�1.$! $  !�!�3  '#-$  +!$0� 2�66$+$.8��  ��7 ���!.3%  �   #7#* �%, 2#.��#  ��3 �� -

+$��#, , �#��#��!  ��3 ��+$��3% , !2���1��#  1� #, , 7$2.,�� #  .$!�#, , 2#.��#  �&9# , 

'$��� # , ��&!�� # ,  �!",�� # , (#(���"��  2&6! �% , )�#. #  &1�+�"$.8�#, , �7  7.# �+  – 

+$%��  "��!"�� �+�1�3% ,  ���" ���6 #  (���!"#, . �  �#���.$$  &+.#6�$��35  &'#!" #5  

�#7+�"  2�5�+�%  (� ��+  (��! .2).  

;#&�#  5#�# "$��7&$"!,  ��.89�2  =�1$2�72�2  �7 -7# 1#+�$% �7�.,*�� , +!"�$'#$"!,  

37 +�1�+  2.$ �(�"#/-�5   ("&�   #+ #7! �% , &.#� , �$.�0�.�+3%  !�( ,  �#!�� �3.3%  !"$ -

��.#7 , #.8(�%! #,  0#. # �  1� .); �7  5�-�� �+  - 2$1+$18, +�. , �3!8 , �#�!& ; (�$!23 -

 #/-�$!,  (�$1!"#+.$�3  7 +�1#2�  ,-$��*  �  72$%, �7   �"��35    �#���.$$  5#�# "$��32  

�"��!,"!,  1#0$!"#�! #,  �   #+ #7! #,  ,-$��*3  �  0#1/ #  ����� # , 7#�$!$��#,  + ��#!�3$  

 ��0�  ��!!��  �  �#0$!"#�# . ����"�)#&�#  7# #7�� #  �#!'�"3+#$"  122 +�1# ("�* , �7   �"� -

�35  � �.�  90 +�1�+  – ="�  0�$71,-�$!,  �.�  (�$1(�.�6�"$.8��  0�$71,-�$!,  ("�*3 , 5#-

�# "$��3$  1.,  +3!� �0���% . �.,  �#!!2#"��+#$2�%  "$���"����  5#�# "$��3  !.$1&/-�$  

(�1"�(3  .#�19#)"�+ : �$�5�$0���3$  !�!��+3$  �  �$�$7�+3$ ; �3!� �0���3$  !&�#.8(�%! �$  

.$!� - &!"#��� �+� -.&0�+3$; �3!� �0���3$  #.8(�%! �$   &!"#��� �+� -.&0�+3$; �3!� � -

0���3$  !&���+#.8�3$  �  0.,*�#.8�� -��+#.8�3$  (��! . 3). 
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�3!� �0���3$  .&0�+3$ .#�19#)"3  + (�$1!"#+.$���2  �#%��$  (�1�#71$.,/"!,  �#  

2 (�1"�(# : +3!� �0���3$  !&�#.8(�%! �$  .$!� - &!"#��� �+� -.&0�+3$ �  +3!� �0���3$  

#.8(�%! �$   &!"#��� �+� -.&0�+3$. �  �!!.$1&$2�2  �#%��$  1#��32�  .#�19#)"#2�  7#-

�,"3 , !�#+��"$.8��  ��.89�$  (.�-#1�  - � �.�  91  2 2.  

/���-#���� . �# �2  ���#7�2 , 5�$�$"  ��9��$%  ,+.,$"!,  &�� #.8�32  .#�19#)"�2  

�3!� �0����0�  �#0$!"#�# , �2$$"  !+�$���#7��$  0$�.�0�'$! �$  !"��$��$ , �$.8$) ,  .� -

2#", +�&"�$���$  +�13 , (�'+$��3%  �  �#!"�"$.8�3%  (� ��+ , 6�+�"�3%  2�� . 

�.,  �#!!2#"��+#$2�%  "$���"����  5#�# "$��3  !.$1&/-�$  (�1"�(3  .#�19#)"�+ : 

�$�5�$0���3$  .$!�3$  !�!��+3$  �  �$�$7�+3$ ; �3!� �0���3$  !&�#.8(�%! �$  .$!� -

 &!"#��� �+� -.&0�+3$; �3!� �0���3$  #.8(�%! �$   &!"#��� �+� -.&0�+3$; �3!� �0���3$  

!&���+#.8�3$  �  0.,*�#.8�� -��+#.8�3$ . 

�  �#!"�,-$$  +�$2,  2��0�$  "$���"����  �#9$% �$!(&�.� �  5#�# "$��7&/"!,  = � -
.�0�'$! �2  �$�.#0�(�.&'�$2 ,   !�6#.$��/ , �! ./'$��$2  �$  !"#.#  �  "$���"���,  5�$� -
"# ��9��$% . �  �#!"�,-$$  +�$2,  �!!.$1&$2#,  "$���"���, , + ��.89$%  !"$($��  $$ !$+$�-
�#,  '#!"8 , "$�,$"  !+�% ��.�  + �$7&.8"#"$ �#7�&9�"$.8�35  (��*$!!�+ , ��&!.�+.$��35  
5�7,%!"+$���%  1$,"$.8��!"8/ ,  #  ��$7.$!$��$ , &! ��$��#,  =��7�, , 1$0�#1#*�,  (#!" -
��- . 

�!.�  + �#'#.$  20 – 0�  +$ # .$!�35  2#!!�+�+  �#  !$+$���%  '#!"�   5�$�"#  ��9��$%  
�3.�  � �.�  15%, "�  + (�!.$1��$  0�13  �#�./1#$"!,  �5  7�#'�"$.8��$  !� �#-$��$ , + !�.&  
#�"��(�0$���0�  +2$9#"$.8!"+# – +3�&� �  .$!�+ , �$�#*���#.8��%  (#!"8��%  ! �"# , 
+!.$1!"+�$  (�6#��+ . 

�& ,  ��$'��  6$, +!$ ="�  +.�,$"  �#  !�5�#�$��$  (�'+$���0�  (� ��+# , '"�  ,+.,$"!,  

+#6��% !�!"#+.,/-$%  + )��2���+#���  .#�19#)"��0�  �#7�����#7�,  0����%  '#!"�  �$! -

(&�.� �  �#0$!"#� . 

;������)�6�#����4  �"���� . 

1. ����  � .� . ��'+3  �#0$!"#�#  (!  (�'+$���%   #�"�%  + 2#!9"#�$  1:500000). — � .: 	71 -+�  

��  ���� , 1940. — 157 ! . 

2. �&7�$*�+  � .	 . ����*�(3  1$.$��,  �#+ #7# �#  ��"#�� � -0$�0�#)�'$! �$  (��+��*�� . // 

�#(�! �  � #1$2��  �#& , VIII !$� ., )�7 .-2#". �"1 ., ". XXIV, 4  1. - ��� ., 1909. 

3. A�))$�!  � .� . �#!"�"$.8��!"8  �$+$���0�  �#+ #7# �  $0�  ��2�+3$  &0�18,. — � .: 	71 -+�  

��  ���� , 1953. – 400 ! .  

 

�  ��������		  ������  ���������  �������   
 

8. � . ;
���	�� , 5 . ( . +��0����� , � . � . +��0����  
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'�	�������
��  ���#�� -����	�����	�1�
��  ��������  
�����  ��	��  ' . � . '��1)���   
 

�./'$+3$  !.�+# : 1$0�#1#*�, , #�"��(�0$��#,  �#0�&7 #, = �.�0�'$! �$  !�!"�, -
��$ , 1$).,*�, , #��1�3$  = �!�!"$23 , #0��.#�19#)"3 , 2��0�.$"��$  "�#+3 .  

 

�$+$�� -�#+ #7! �%  (����1�� -= ���2�'$! �%  �#%��  5#�# "$��7&$"!,  +3!� �%  
!$.8! �5�7,%!"+$���%  �!+�$���!"8/  7$2$.8 – !$.8! �5�7,%!"+$��3$  &0�18, (25686,5 
"3! . 0#) 7#��2#/"  ��.$$  72 % (.�-#1�  �#%��# , (�  1#��32  �#  01.01.2010. �.�-#18  
(#9��  (15747,2 "3! . 0#) !�!"#+.,$"  ��.$$  44 % (.�-#1�  �#%��#  �  61 % (.�-#1�  
!$.8! �5�7,%!"+$��35  &0�1�%. 

/��#����*���  )�2!����  ������!�.'  ")�+����!  (+�1��%  �  +$"��+�%  =��7�� , 
7#!�.$���!"� , ($�$&+.#6�$���!"� , 7#��.�'$���!"� ,  #2$��!"�!"� ) �#  !$.8! �5�7,% -
!"+$��35  &0�18,5 �$+$�� -�#+ #7! �0�  (����1�� -= ���2�'$! �0�  �#%��#  &5&19#$" 
�5   #'$!"+�  + �$7&.8"#"$ �#�&9$���!"�  7$2$.8 +�1��%  �  +$"��+�%  =��7�$%, 7#!�.$� -
��!"�  �  �!�.��*�+#���!"� , ($�$&+.#6�$���!"�  �  7#��.�'$���!"�  &0�1�%, �#.�'�,  
&0�1�% !�  7�#'�"$.8�32�  & .��#2�  (�+$�5��!"� , �$&1�+.$"+���"$.8��0�   &.8"&� -
"$5��'$! �0�  !�!"�,��,  (����1�35   ��2�+35  &0�1�% (��� ). 

�#���.89&/  �(#!��!"8  (�$1!"#+.,/"  +�1�#,  �  +$"��+#,  =��7��  (�'+ . 	7  �� -
-$% (.�-#1�  !$.8! �5�7,%!"+$��35  &0�1�% �$+$�� -�#+ #7! �0�  (����1�� -
= ���2�'$! �0�  �#%��#  � �.�  40% ,+.,/"!,  =��7������(#!�32�  (�7  ��5  27% &6$ 
=��1���+#�� ) �  68% – 1$).,*������(#!�32�  (20% &6$ 1$).���+#�� ), 3% (�1+$� -
6$�3  !�+2$!"��2&  1$%!"+�/  +$"��+�%  �  +�1��%  =��7�� . ��#'�"$.8�3$  (.�-#1�  
!$.8! �5�7,%!"+$��35  &0�1�% 7#!�.$�3  – 16% �  �!�.��*�+#�3  – 11%. 	2$$"!,  5% 
!$.8! �5�7,%!"+$��35  &0�1�% !   �!.32�  (�'+#2� , 8% ($�$&+.#6�$�3 , 2% 7#��.� -
'$�3 , 4%  #2$��!"3$ . 

�#���.$$  !.#�32  7+$��2  + 1��#2�'$! �%  !�!"$2$  !$.8! �5�7,%!"+$��35  2� -
1�)� #*�%  ,+.,$"!,  (#9�, , �!(3"3+#/-#,  �#���.$$  !�.8�3$  �  (�!"�,��3$  #�"�� -
(�0$��3$  �#0�&7 �  (�#!(#9 #  7$2$.8, +�71$%!"+�$ "$5�� � , �#�&9$��$  !"�& "&�3  
(�'+$���0�  (� ��+# , &!.�+�%  &+.#6�$��, , (�"#��, , &��'"�6$��$  $!"$!"+$���%  �#! -
"�"$.8��!"�  �  !�71#��$  #0��)�"�*$��7�+ , +3��!  =.$2$�"�+  (�"#��, ). 

�$!2�"�,  �#  "� , '"�  (�+!$2$!"��  (�1  (#9�/  �"+�1,"!,  .&'9�$  7$2.� , �7  �� -
-$% (.�-#1�  (#9��  �$+$�� -�#+ #7! �0�  (����1�� -= ���2�'$! �0�  �#%��#  40% 
=��7������(#!�3  (��.$$  24% &6$ =��1���+#�3 ) �  81% 1$).,*������(#!�3  (�7  ��5  
20% 1$).���+#�3 ) �  3% (�1+$�6$�3  !�+2$!"��2&  1$%!"+�/  +�1��%  �  +$"��+�%  =�� -
7�� . ��#'�"$.8�3$  (.�-#1�  (#9��  7#!�.$�3  – 9% �  �!�.��*�+#�3  – 9%. � �.�  2% 
(.�-#1�  (#9��  �2$/"   �!.3$  (�'+3 , !"�.8 �  6$ (��5�1�"!,  �#   #2$��!"3$  (�'+3 . 
�#5�"�3$  &0�18, �#  ($�$&+.#6�$��35  �  7#��.�'$��35  (�'+#5  !�!"#+.,/" , !��"+$" -
!"+$��� , 6% �  1%. ��$��.#1#/-�2�  (#5�"�32�  (�'+#2�  (�  0�#�&.�2$"��'$! �2&  
!�!"#+&  ,+.,/"!,  0.���!"3$  (45%) �  ",6$.�!&0.���!"3$ (34%), �#  1�./  !&($!'#�35  
�  ($!'#�35  (��5�1�"!,  .�98  1%. 

������ �  7#��2#/"  � �.�  25% (.�-#1�  �$+$�� -�#+ #7! �0�  (����1�� -
= ���2�'$! �0�  �#%��#  �  34% (.�-#1�  !$.8! �5�7,%!"+$��35  &0�1�%. �""$!�$��3$  
�#!(#9 �%  �#  5&19�$ 7$2.�  (=��1���+#��3$  ! .��3 , 7#!�.$��3$ , �!�.��*�+#��3$ , 
7#!&9.�+3$  &0�18,), ���  "# 6$  �!(3"3+#/"  +3!� �$  #�"��(�0$��3$  �#0�&7 �  �  + 
!+�$2  !�+�$2$���2  !�!"�,���  �$  2�0&" (�11$�6�+#"8  &!"�%'�+�!"8  #0��.#�19#) -
"�+ . 	7  ��-$%  (.�-#1�  (#!"��-  �$+$�� -�#+ #7! �0�  = ���2�'$! �0�  �#%��#  41% 
=��7������(#!�3  �  47% 1$).,*������(#!�3 , �7  ��5  31% &6$ =��1���+#�3  �  47% 
1$).���+#�3 , 4% (#!"��-  (�1+$�6$�3  !�+2$!"��2&  1$%!"+�/  +$"��+�%  �  +�1��%  
=��7�� . ��#'�"$.8�3$  (.�-#1�  (����1�35  (#!"��-  7#!�.$�3  – 30% �  �!�.��*�+#�3  
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– 16%. �$�$&+.#6�$�3  11% (.�-#1�  (#!"��- , 7#��.�'$�3  3%. �#!"��-  !   �!.32�  
(�'+#2�  �2$$"!,  10%, !   #2$��!"32�  (�'+#2�  – 19%, �#!(�.�6$��35  �#  (� #"35  �  
 �&"35  ! .��#5  – 29%.  

�������. , 7#��2#/"  +!$0� 2% �"  ��-$%  (.�-#1�  �$+$�� -�#+ #7! �0�  = ��� -
2�'$! �0�  �#%��#  �  2,8% �"  (.�-#1�  !$.8! �5�7,%!"+$��35  &0�1�%. �#!(�.#0#/"!,  
���  (�$�2&-$!"+$���  �#  0���35 , (�%2$��35  �  ��7���35  7$2.,5 . 	7  ��-$%  (.�-# -
1�  !$�� �!�+  �$+$�� -�#+ #7! �0�  (����1�� -= ���2�'$! �0�  �#%��#  =��7������(#! -
�3  48%, 1$).,*������(#!�3  27%, (�1+$�6$�3  !�+2$!"��2&  1$%!"+�/  +�1��%  �  
+$"��+�%  =��7��  5%. �6$  =��1���+#�3  31% &0�1�% �  1$).���+#�3  12%. �$�$&+ -
.#6�$��  31% (.�-#1�  !$�� �!�+ , 7#��.�'$��  7%. ��#'�"$.8�3$  (.�-#1�  (����1 -
�35  !$�� �!�+  7#!�.$�3  – 28% �  �!�.��*�+#�3  – 7%. ��!.3$  (�'+3  5#�# "$��3  1.,  
20% (.�-#1�  !$�� �!�+ ,  #2$��!"3$  – 25%, �#!(�.�6$�3  �#  (� #"35  �   �&"35  
! .��#5  – 47%.  

9������#�����  �����1���  ��)�����=�6��!  �$+$�� -�#+ #7! �0�  (����1�� -
= ���2�'$! �0�  �#%��#  – + *$.�2  �#(�,6$��� - ��7�!��$ , ��&!.�+.�+#$"!,  = �.�0� -
'$! �2  !�!"�,��$2  (�$��.#1#/-�5  +�1�+  7$2$.8�35  &0�1�% (�  (����1�� -
!$.8! �5�7,%!"+$��32  7��#2 : 

!  ���"��4  2���  !�!"�,��$  #0��.#�19#)"�+  �#(�,6$��� - ��7�!��$  (+ "�2  '�! -
.$ , (#9�,  –  ��7�!��$ , ���  !&5�1�.8�3$  – �#(�,6$��� - ��7�!��$ , ���  (�%2$��3$  
�  ��7���3$  –  ��7�!��$ , .$!#  – �#(�,6$���$ ); 

!  �%'����"��4  2���  !�!"�,��$  #0��.#�19#)"�+  �#(�,6$��� -  ��7�!��$  (+ "�2  
'�!.$ , (#9�,  –  ��7�!��$ , ���  !&5�1�.8�3$  – �#(�,6$���$ , .$!#  – �#(�,6$���$ ); 

!  "��%"%��.���4  2���  !�!"�,��$  #0��.#�19#)"�+  �#(�,6$��� - ��7�!��$  (+ 
"�2  '�!.$ , (#9�,  –  ��7�!��$ , ���  – �#(�,6$���$ , .$!#  – �#(�,6$���$ );  

!  ��)�.'  ��))���)�1'  – �#(�,6$���$  (+ "�2  '�!.$ , (#9�,  – ",6$.�$ , ���  – 
�#(�,6$���$ , .$!#  – &1�+.$"+���"$.8��$ ). 

> �.�0�'$! �$  !�!"�,��$  #0��.#�19#)"�+  �$+$�� -�#+ #7! �0�  (����1�� -
= ���2�'$! �0�  �#%��#  ��&!.�+.$�� , 0.#+�32  ���#7�2 , +3!� �2�  #�"��(�0$��32�  
�#0�&7 #2�  �#  �#��23$  = �!�!"$23  #��1�35  �  (�.&#��1�35  7�� . ��$61$  +!$0�, ="�  
!+,7#��  !  �7�3"�'��%  �#!(#9 �%  =��7����� - �  1$).,*������(#!�35  7$2$.8, !� �# -
-$��$2  (.�-#1$%  ���  �  &+$.�'$��$2  �#  ��5  �#0�&7�  ! �"# , +3!� �2�  #�"��(� -
0$��32�  �#0�&7 #2�  �#  .$!# , �#7+�"�$2 ,  #  !.$1!"+�$ , =��7����35 , 1$).,*����35  
�  1�&0�5  1$0�#1#*����35  (��*$!!�+ . 

�#!9��$��$  (.�-#1$%  (����1�35   ��2�+35  &0�1�% �  (�!$+�+  2��0�.$"��5  "�#+, 
 �"��3$  ,+.,/"!,  !"#��.�7��&/-�2�  )# "��#2�  #0��.#�19#)"�+ , 1�.6��  �!&-$!"+ -
.,"8!,  7# !'$"  =��1��&$2�%  �  =��7������(#!��% , ($�$&+.#6�$���%  (#9�� , '"�  7�#'� -
"$.8��  !� �#"�"  =�$�0$"�'$! �$  �  )��#�!�+3$  7#"�#"3  �#  !$.8! �5�7,%!"+$���$  (���7 -
+�1!"+� , �$7 �  �!.#��"  �#7+�"�$  �$0#"�+�35  (��*$!!�+  =��7�� , (�+3!�"  (.�1���1�$  
(�'+  �  &!"�%'�+�!"8  #0��.#�19#)"�+ . �.�-#1�  .$!�35  &0�1�% + 7#!&9.�+35  7��#5  
�$ �2$�1&$"!,  �#!9���"8  �!+�$��$2  ��+35  "$���"���%  + 7��#.8�35  &!.�+�,5  2$!"� -
���"#��%  ((�  �+�#0#2, �#. #2 , !"$(�32  7#(#1��#2 , ($! #2 , �$�$0#2 +�1�$2�+ ). > �.� -
0�'$! �  �(�#+1#��3$  �$9$��,  ,+.,/"!, , + "�  6$ +�$2, , = ���2�'$! �  �$��5�1�232�  �  
!�*�#.8��  (�7�"�+�32� . 
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� . � . ������������  
���
��"���
��  ��������  �������#	�
�$  �	������  

 ���	�����
���  ���#����  *	����  ��  
 

 ��'+$��3%  (� ��+  .#�19#)"#  �".�'#$"!,  1�!"#"�'�32  &+.#6�$��$2 , �#�./1# -
$"!,  �"��!�"$.8��  .$0 #,  �#7�&9#$2�!"8  (�#723+#$2�!"8 ) (�'+$���0�  !.�, ,  �"��#,  
�(�$1$.�.#  $0� 2#.&/  2�-��!"8 . �#!"�"$.8��!"8 ,  #  1�$+$!�#, , "#  �   &!"#��� �+� -
.&0�+#,   (�$1!"#+.$�#  ! &1�� . ;#&�#  5#�# "$��7&$"!,  ��.89�2  =�1$2�72�2  �7 -7# 1#+-
�$% �7�.,*�� . �1$!8  5#�# "$��3  !.$1&/-�$  (�1"�(3  .#�19#)"�+ : �$�5�$0���3$  !�!�� -
+3$ �  �$�$7�+3$ ; �3!� �0���3$  !&�#.8(�%! �$  .$!� - &!"#��� �+� -.&0�+3$; �3!� �0�� -
�3$  #.8(�%! �$   &!"#��� �+� -.&0�+3$; +�&"��0���3$  !&���+#.8�3$  �  0.,*�#.8�� -
��+#.8�3$ . 

 �./'$+3$  !.�+# : (�'+# , �#!"�"$.8��!"8 , .#�19#)" , )#&�# , 5�$�$" , +3!� �0��8$  

  �  (�!.$1��$  1$!,"�.$"�,  2���+�$  !���-$!"+�  ���#"�.�  �!���$  +��2#��$  �#  
&,7+�2�!"8  0���35  = �!�!"$2  �  (��7�#.�  �5  7�#'�2�!"8  + 6�7��  ./1$% . �  &!.�+�,5  
�#7+�"�,  "�#�!(��"��%  1�!"&(��!"� , 0.��#.�7#*��  �3��'�35  �"��9$��% , �"!&"!" -
+�,  0�!&1#�!"+$���%  (�.�"� �  (�  (�11$�6#��/  0���35  �$0����+  �$��5�1�2#  �#7-
�#��" #  (��0�#22  &0.&�.$���0�  2$61�!*�(.��#���0�  �5  �7&'$��, , ���!��+#��$  
#.8"$��#"�+�35  !"�#"$0�%  (����1�!�$�$0#/-$0�  �#7+�"�,  0���35  �$0����+  !  &'$-
"�2  �5  .#�19#)"�� -0$�0�#)�'$! �5 , 0$�= �.�0�'$! �5 , (�'+$��35  �  = ���2�'$! �5  
�!��$���!"$% . 

�.,  ="�0�  �$��5�1�2�  �3.�  +3,+�"8  �!��$���!"�   .#!!�)� #*��  �  1#"8 5#�# "$ -

��!"� &  (����1�35  .#�19#)"�+ , (��+$!"�  #�#.�7  .#�19#)"����#7&/-�5  )# "���+  

�!!.$1&$2�%  "$���"����  + *$.,5  �#*���#.8��0�  �5  �!(�.87�+#��, . 

�#�19#)"  (Landscaft) — �!��+�#,  $1���*#  (����1�35  "$���"���#.8�35   �2 -

(.$ !�+  �  �!��+�#,  !"&($�8  + �$�#�5��  .� #.8�35  0$�!�!"$2  !�  !"��0�  �0�#��'$��32  

�#����2  (����1�35  "$���"���#.8�35   �2(.$ !�+ ; !�!"��"  �7  "$5 6$ '#!"�35   �2(� -

�$�"�+ , '"�  �  0$�0�#)�'$! #,  ���.�' # . ��&"��  0$�!�!"$23   �2(��$�"#2  (��!&-$  +$�-

"� #.8��$ , &(��,1�'$���$ , ,�&!��$  �#!(�.�6$��$  (�'+$��35  7�� . ��71&9�3$  0�#��*3  

.#�19#)"#   �#%�$  �$�(�$1$.$��3 . �.�2#"  �#�6��&$"!,  + 7#+�!�2�!"�  �"  "$���"��� -

#.8�35  2#!9"#��+   .�2#"�'$! �5  (��*$!!�+  c �$0���#.8��%  �.�  .� #.8��%  1�))$�$� -

*�#*�$%  0$�!�!"$2 . ��1��!)$�#  .#�19#)"#  (�$1!"#+.$�#  ��.89�2  �#7�����#7�$2  +�1-

�35  (����1�35  �  �! &!!"+$��35  ! �(.$��% . �#!"�"$.8�3%  2��  (�$1!"#+.$�  + .#�1 -

9#)"$  + �".�'�$  �"  )#*��  �#7.�'�32�  �#!"�"$.8�32�  !���-$!"+#2� . 

��#.�"�'$! �%  ��7�� . �#'��#,  !  19 !"�.$"�, , �!!.$1�+#��,  (��+�1�.�!8   �&( -

�32�  &'$�32�  ��"#�� #2� , 7��.�0#2� , 0$�0�#)#2�  �  ".1. (�  �7&'$��/  0���35  .#�1 -

9#)"�+  �#0$!"#�# . �($�+3$  1$.$��$  �#0$!"#�#  �#  0$���"#��'$! �$  �#%��3  (���7+$.  � . 

	 . �&7�$*�+  (1909). ��  (��  �#%�����+#���  �#+ #7# + *$.�2  (�1$.�.  "$���"���/  �#0$-

!"#�#  2$61& (,"8/  (��+��*�,2� , �"��!,-�2�!,    �#7.�'�32  ��.#!",2 . �$���"#��'$ -
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! �$   �#%�����+#��$  �#+ #7#, (��+$1$���$  �&7�$*�+32 , +30�1��  �".�'#.�!8  �"  �2$+ -

9�5!,  �#�$$  !5$2 7�#'�"$.8��  ��.89$%  (�1�����!"8/  �  '$" �!"8/  0�#��*  +31$.$��35  

(��+��*�% . ��76$  0$���"#��'$! �$  �#%�����+#��$  �#0$!"#�#  (��+�1�.� ,  �&9 , ��7.�+  

�  A�))$�!  (1953),. �   #�"$  �#!"�"$.8��!"�   �#0$!"#�# , +39$19$% (�1  �$1# *�$%  

A�))$�!  (1953), �'$�8  (�1�����  +31$.$�3  �#!"�"$.8�3$   #!!�*�#*�� , ��  �#70�#��'$ -

��$  �#%���+  + (��.#0#$2�%  !5$2$ !1$.#��  �$7 1�!"#"�'��%  !+,7�  !  �!��+�32  .#�19#) -

"����#7&/-�2  )# "���2  —  .�2#"�2 .  

��.89�%  �#&'�3%  ��"$�$!  1.,  �7&'$��,  (����1��%  7��#.8��!"�  �#0$!"#�#  (�$1 -

!"#+.,$"  �#��"#   � .� .����#   «�(3"  $!"$!"+$���  - �!"���'$! �0�  �#%�����+#��,  �#0$-

!"#�# » (1940). �  �!��+&  ="�0�  �#%�����+#��,  �3.�  (�.�6$�3  (�'+$��3$  �#7.�'�, , 01$ 

&'�"3+#.�!8  �  �!��$���!"�  0$�2��)�.�0�'$! �5  �#%���+ , �#7.�'�$  +3!�"  2$!"��!"�  

�#1  &��+�$2  2��, ,  .�2#"�'$! �$  &!.�+�,   #61�0�  �#%��# , �#!"�"$.8��!"8  �  0�1�� -

0�#)�/ . �  0����%  '#!"�  �#0$!"#�#  �2  �3.#  �#2$'$�#  !�!"$2#  +$�"� #.8��%  7��#.8�� -

!"� , + ./'#/-#,  !$28 7��  �"  .&0�+� -!�.��'# �+�%  1�  0���� -.$!�.&0�+�% . ��",  "# #,  

!�!"$2#  $-$  �$  2�6$"  �3"8  �#7+#�# !�+$�9$���% , ��  ��#  &6$ �3.#  ��.$$  «!"�& "&���%  

0$�0�#)�$% » �$0���#  + !�#+�$���  !  $@ !5$2#2�  0$���"#��'$! �0�  �#%�����+#��, . 

�!.�+�,  �  ��:$ "  �!!.$1�+#��, . �1��2  �7  &�� #.8�35  .#�19#)"�35  ���#7�+# -

��%  ,+.,$"!,  ��9��$%! �%  5�$�$" , �#!(�.�6$��3%  + *$�"�#.8��%  '#!"�  �3!� �0���� -

0�  �#0$!"#�#  + (����1��5�#���2  7#(�+$1�� $  «�#��1��! �% ». �#!!2#"��+#$23%  5�$-

�$"  ,+.,$"!,  +�1��#71$.�2  �#!!$%��+  �$  �.$%!$�&5  �  ��!�� . ���",0�+#,!8  + 2$��1�� -

�#.8��2  �#(�#+.$��� , �#  34  2  !  /0#  �"  +$�9��3  �# .�  (38912) �#  !$+$� 1�  !$.$��,  

�#0#� , 01$ �$ #  ��!��  +(#1#$" + �.$%!$�&5 , 7#��2#$"  (.�-#18  � �.�  260  2  2. 

�!.�+�,  �#%��#  �!!.$1�+#��,  2�6��  �"�$!"�    &2$�$��� -5�.�1��2&  !  ��.$$  �.�  
2$�$$ +3�#6$���%   ��"��$�"#.8��!"8/ ,  �"��#,  (��,+.,$"!,  + �$7 �5  !&"�'�35   �.$ -
�#��,5 . �.�2#"  �!!.$1&$2�%  "$���"����  "�(�'$�  1.,  ��.#!"$%  &2$�$��35  9���" . �! -
��+�32  )# "���2  )��2���+#��,   .�2#"#  ,+.,$"!,  !�.�$'�#,  �#1�#*�, ,  �"��#,  �(�$ -
1$.,$"!,  �#!(�.�6$��$2  1#���0�  5�$�"#  + /6��%  '#!"�  &2$�$���0�  "$(.�+�0�  (�,!# . 

�.�6�#,  ���0�#)�,  "$���"����  �(�$1$.�.#  &!.�+�,  1.,  )��2���+#��,  1�!"#"�' -
��  !&��+35  (�0�1�35  &!.�+�% , 7# �! ./'$��$2  !$+$���%  '#!"�  5�$�"# , 01$ �#�./1#/" -
!,  �"��!�"$.8��  �$  ��.89�$  +3!�"3 . �  *$.�2  �#  (��.$0#/-$%  "$���"���� , !  +3!�"�%  
�#�./1#/"!,  �$7 �$  ($�$(#13  "$2($�#"&� , !��6#$"!,  �"��!�"$.8�#,  +.#6��!"8  +�71&-
5#.  

�$7&.8"#"3  �!!.$1�+#��% . ��'+$��3%  (� ��+  �!!.$1&$2�0�  �#%��#  �".�'#$"!,  

1�!"#"�'�32 , # + �"1$.8�35  2$!"#5 �7�3"�'�32  &+.#6�$��$2 . �"��!�"$.8��  .$0 #,  

�#7�&9#$2�!"8  (�#723+#$2�!"8 ) (�'+$���0�  !.�, , ���#7�+#���0�  �#  0.���!"35  +�1� -

&(���35  !.#�*#5 , �(�$1$.�.#  $0� 2#.&/  2�-��!"8 . ��$1�  (�'+  �#!!2#"��+#$2�0�  �#%-
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��#  (�$��.#1#/"  0���� -.&0�+3$, !&�#.8(�%! �$ , 0���� -.&0�+3$ 1$���+3$ , �&�3$  .$! -

�3$  "�(�'�3$  �  0���� -.&0�+3$ 2#.�2�-�3$  (��! . 1.). 	7 -7# +3!� �%  !"$($��  &+.#6�$ -

��,  ! .���+  +3!� �0���%  (�$��.#1#/-$$  7�#'$��$  + "$���"���#.8��2  (.#�$  �2$/"  

�#7��+�1��!"�  .&0�+35 (�'+  !  (���6$��32�  7�#'$��,2�  ��  (��  7�#'�"$.8��2  &+$.� -

'$���   �!.�"��0�  �$7$�+#.    

�!��+�32�  +�1#2�  1�$+$!��%  �#!"�"$.8��!"�  + .$!��%  7��$ , �#!(�.�6$���%  + 

!$+$���%  '#!"�  5�$�"# , ,+.,/"!,  !�!�#  �  �$�$7#. ��!.$1�,,  .&'9$  !�5�#�,$"!,  + !+�$2  

($�+�'��2  !�!"�,���  �  �'$�8  '#!"� ,  #  +"���'��$  �#!#61$��$ , 7#��2#$"  2$!"�  +3�&� -

.$���%  !�!�3 . �$�$7# +2$!"$ !  �,����%  7#5�1�"  +39$ �#  !&�#.8(�%! &/  7��& . �1�# �  

�$�$7�+3$  .$!# , + ��.89��!"+$  !.&'#$+  ��7 ���!.3$ , ���#7�+#��3$  �$�$7�% (�+3!.�% , 

�  (�1.$! $  !�!�3  '#-$  +!$0� 2�66$+$.8��  ��7 ���!.3%  �   #7#* �%, 2#.��#  ��3 �� -

+$��#, , �#��#��!  ��3 ��+$��3% , !2���1��#  1� #, , 7$2.,�� #  .$!�#, , 2#.��#  �&9# , 

'$��� # , ��&!�� # ,  �!",�� # , (#(���"��  2&6! �% , )�#. #  &1�+�"$.8�#, , �7  7.# �+  – 

+$%��  "��!"�� �+�1�3% ,  ���" ���6 #  (���!"#, . �  �#���.$$  &+.#6�$��35  &'#!" #5  

�#7+�"  2�5�+�%  (� ��+  (��! .2).  
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���������������������������������������������������������������

�	���	���	���	���	���	���	���	���	��

-	�!���-	�!���-	�!���-	�!���-	�!���-	�!���-	�!���-	�!���-	�!���

��	#	���	#	���	#	���	#	���	#	���	#	���	#	���	#	���	#	�

 
��! .3. �#�19#)"�#,  !"�& "&�#  

�3!� �0���3$  .&0�+3$ .#�19#)"3  + (�$1!"#+.$���2  �#%��$  (�1�#71$.,/"!,  �#  

2 (�1"�(# : +3!� �0���3$  !&�#.8(�%! �$  .$!� - &!"#��� �+� -.&0�+3$ �  +3!� �0���3$  

#.8(�%! �$   &!"#��� �+� -.&0�+3$. �  �!!.$1&$2�2  �#%��$  1#��32�  .#�19#)"#2�  7#-

�,"3 , !�#+��"$.8��  ��.89�$  (.�-#1�  - � �.�  91  2 2.  

�# ./'$��$ . ��$�$"  ��9��$%  ,+.,$"!,  &�� #.8�32  .#�19#)"�2  �3!� �0����0�  

�#0$!"#�# , �2$$"  !+�$���#7��$  0$�.�0�'$! �$  !"��$��$ , �$.8$) ,  .�2#" , +�&"�$���$  

+�13 , (�'+$��3%  �  �#!"�"$.8�3%  (� ��+ , 6�+�"�3%  2�� . 

�.,  �#!!2#"��+#$2�%  "$���"����  5#�# "$��3  !.$1&/-�$  "�(3  .#�19#)"�+ : �$�5 -

�$0���3$  .$!�3$  !�!��+3$  �  �$�$7�+3$ ; �3!� �0���3$  !&�#.8(�%! �$  .$!� - &!"#��� �+� -

.&0�+3$; �3!� �0���3$  #.8(�%! �$   &!"#��� �+� -.&0�+3$; �3!� �0���3$  !&���+#.8�3$  

�  0.,*�#.8�� -��+#.8�3$ . 

�  �#!"�,-$$  +�$2,  0���3$  �$0���3  �$!(&�.� �  5#�# "$��7&/"!,  = �.�0�'$! �2  
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�$�.#0�(�.&'�$2 ,   !�6#.$��/ , �! ./'$��$2  �$  !"#.#  �  "$���"���,  5�$�"#  ��9��$% . 
�  �#!"�,-$$  +�$2,  �!!.$1&$2#,  "$���"���, , + ��.89$%  !"$($��  $$ !$+$��#,  '#!"8 , "$-
�,$"  !+�% ��.�  + �$7&.8"#"$ �#7�&9�"$.8�35  (��*$!!�+ , ��&!.�+.$��35  5�7,%!"+$� -
��%  1$,"$.8��!"8/ ,  #  ��$7.$!$��$ , &! ��$��#,  =��7�, , 1$0�#1#*�,  (#!"��- . 

�!.�  + �#'#.$  20 – 0�  +$ # .$!�35  2#!!�+�+  �#  !$+$���%  '#!"�   5�$�"#  ��9��$%  
�3.�  � �.�  15%, "�  + (�!.$1��$  0�13  �#�./1#$"!,  �5  7�#'�"$.8��$  !� �#-$��$ , + !�.&  
#�"��(�0$���0�  +2$9#"$.8!"+# – +3�&� �  .$!�+ , �$�#*���#.8��%  (#!"8��%  ! �"# , 
+!.$1!"+�$  (�6#��+ . 

 �!$  ="�  +.�,$"  �#  !�5�#�$��$  (�'+$���0�  (� ��+# , '"�  ,+.,$"!,  +#6��% !�!"#+ -

.,/-$%  + )��2���+#���  .#�19#)"��0�  �#7�����#7�,  0����%  '#!"�  �$!(&�.� �  �#0$-

!"#� . 

 

�(�!�  .�"$�#"&�3  

1. ����  � .� . ��'+3  �#0$!"#�#  (!  (�'+$���%   #�"�%  + 2#!9"#�$  1:500000). — � .: 

	71 -+�  ��  ���� , 1940. — 157 ! . 

2. �&7�$*�+  � .	 . ����*�(3  1$.$��,  �#+ #7# �#  ��"#�� � -0$�0�#)�'$! �$  (��+�� -

*�� . // �#(�! �  � #1$2��  �#& , VIII !$� ., )�7 .-2#". �"1 ., ". XXIV, 4  1. - ��� ., 1909. 

3. A�))$�!  � .� . �#!"�"$.8��!"8  �$+$���0�  �#+ #7# �  $0�  ��2�+3$  &0�18,. — � .: 

	71 -+�  ��  ���� , 1953. – 400 ! .  
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III. 	�
��7
�(
�  ��������7�  
  
���
������7�  ��	
���  �  �

 -
&����
�&  
�(�
&��
����,  7
� – ��,����7
�    

���  631.4 
���	�;�����	�����  �	�����  – «����
  ��������� » 

�����	
�� 1 � .
 ., ���������	� 2 � .� ., ����	� 1 ( .� ., ������� 1 � .� . 
1��������  �	������   � !  �� , 2 ���
��"���
��  ��������  �������#	�
�$  �	������  ��  

��,#	�%	  ����� : (�'+$��#,   #�"# , 0$���)��2#*����3$  !�!"$23 , 9$%(-)#%.3 , =.$ "��� -
�#,   #�"# -"�(��!��+# , �7�.���� , "�' � , (�.�0��3 ,   ���$ "���+ # , (��!"�#�!"+$��3$  ��:$ "3 , 
"�( , (�1"�( , ��1$ ! , 2$5#��'$! �%  !�!"#+ , �$6�2  7#!�.$��, , !�1$�6#��,  0&2&!#, (�'+3 . 

�  7�#'�2�!"�  (�'+$��35   #�"  + �7&'$���  7# ���2$���!"$%  (��!"�#�!"+$���0�  
�#!(��!"�#�$��,  (�'+  �  5#�# "$�#  +.�,��,  (����1�35  )# "���+  & #7#. � .� . �� &'#$+  
1899,  #  �$��5�1�2�0�  )# "��#  1.,  ��:$ "�+��%   +3,+.$��/  5#�# "$��!"� �   (�'+  �   
�#*���#.8��%  ��0#��7#*��  "$���"����  �  (.#����+#���  �"�#!.$%  �#��1��0�  5�7,%!"+#. 
�  (�'+$��35   #�"#5  �"�#6#/"!, , !2$�#  "# !���2�'$! �5  $1��� , 5#�# "$�  '$�$1�+#��,  
 ��"&��+ , �#72$�3  �5 , ($!"��"# ,  ��"�#!"��!"8  + 1��#2�'$! �2  �  !"#"�!"�'$! �2  !� -
!"�,��� . >"�  �!��$���  +#6�� , + �#9$% �$!(&�.� $ , 01$ ���0�#)�'$! �$ , 0$�.�0�0$� -
2��)�.�0�'$! �$  �!��$���!"�  "$���"����   ��&!.�+�.�  2��0����#7�$  �   �2(.$ !��!"8  
.#�19#)"�+  �  (�'+  + !�!"$2$  0���7��"#.8��% , +$�"� #.8��%  �  = !(�7�*�����%   7�-
�#.8��!"� . �  �$7&.8"#"$ 0.��#.8�35  (��*$!!�+  (�"$(.$��,  �  #��1�7#*��   .�2#"# , # 
"# 6$  '�$72$��35  #�"��(�0$��35  +�71$%!"+�% �#  (�'+$��3%  (� ��+ , + �#0$!"#�$  7#-
2$"��  �#!9�.�!8  (.�-#1�  7$2$.8 (�1+$�6$��35  1$0�#1#*�� , +"���'��2&  7#!�.$��/ , 
+�1��%  �  +$"��+�%  =��7�� . 	1&"  (��*$!!3  �!"$(�$��,  (�'+  �  =+�./*��  �#  (�1"�(�+�2  
�  +�1�+�2  &��+�$ .     
  �  !+,7�  !  ="�2 , +�7�� .#  �$��5�1�2�!"8  ��+$�"#��7#*��  (�'+$��� -
 #�"�0�#)�'$! �5  2#"$��#.�+  (��9.35  .$"  [1,2,5,9,12,13] �  !�71#��$  &!�+$�9$�!"+� -
+#���%  !�+�$2$���%  0$���)��2#*�����%  !�!"$23  –«��'+3  �#0$!"#�# », (���,+  7# �! -
��+&  (���*�(3  &!"#��+.$��3$  � .� . �� &'#$+32  ("#�. .1).  

�  2011 0. �3.#  7#+$�9$�# �#��"#  �#1  !�!"#+.$��$2  �	�  (�'+$���%   #�"3  �#0$-
!"#�# , !  (��+.$'$��$2  ��0#"�0�  2#"$��#.#  �  (�'+#5  �#0$!"#�#  �# �(.$���0�  + (�$13 -
1&-�$  0�13 . �.#!!�'$! �$  2$"�13  !�!"#+.$��,  (�'+$���%   #�"3  1�(�.�$�3  1�!"#�*� -
���32�  2$"�1#2�  �!!.$1�+#��% , '"�  1#.�  +�72�6��!"8  �"�#7�"8  !�+�$2$���$  !�!"�, -
��$  (�'+$���0�  (� ��+#  (�#.#2��7�$+  �  1� .2008, �����+�.8! �%  �  1� .1991, �#.��$ �+  
� .� . 2010). 	!(�.87�+#��$  "�(�0�#)�'$! �5   #�"  �  1$9�)��+ #   �!2�'$! �5  !��2 �+ , 
1#��3$  (�.&'$��3$  (��   �&(��2#!9"#��35  (�'+$��35  �!!.$1�+#��,5 , ��$!($'�.�  
1#���%   #�"$  ��:$ "�+��!"8 , �#0.,1��!"8  �  +3!� &/  ��)��2#"�+��!"8 .  

�!��+�%  1.,  0$���)��2#*�����%  !�!"$23  «��'+3  �#0$!"#�# » ,+�.#!8  =.$ -
"����#,   #�"# -"�(��!��+#  2#!9"#�#  1:100000. �.,  !�71#��,  =.$ "�����0�  +#��#�"#  
(�'+$���%   #�"3  �3.  +3��#�  (��0�#22�3%  (��1& "  ArcGIS 9.0. �&2#6�3%  +#��#�"  
 #�"3  !�  +!$2�  ��:$ "#2�  �3.  ! #����+#� . �#"$2  �3.#  �!&-$!"+.$�#  (��+,7 #   #�"3 -
�!��+3    2���+�%   ���1��#"��%  !$" $  �  ($�$+�1  (��!"�#�!"+$��35  ��:$ "�+  + =.$ -
"����&/  )��2& . �.,  ="�0�  �!(�.87�+#.�!8  +�72�6��!"�  (��.�6$��,  Arc Catalog. �  
="�2  (��.�6$���  !�71#/"!,  9$%(-)#%.3 , +  �"��35  �&1&" !�1$�6#"8!,  (��!"�#�!" -
+$��3$  ��:$ "3 . ���"&�#  (�'+$���%   #�"3  �3.�  �*�)��+#�3  + +�1$ (�.�0���+ . ���  
!�71#���  9$%(-)#%.# 7#1#$"!, !��"+$"!"+&/-$$  �2,  �  �(�$1$.,$"!,  "�(  ��:$ "�+ ,  � -
"��3$  ��  �&1$" !�1$�6#"8  (.���� , "�' � , (�.�0��3 ). �.,  ��+�0�  9$%(-)#%.# �$��5� -
1�2�  7#1#"8 ��+3$  #"���&"3 . >"�"  (��*$!!  (��"$ #$"  ���!��.$���  �"  !�71#��,  ��:$ "# . 
�  !+�%!"+#5 9$%(-)#%.�+  ('$�$7  Arc Catalog), (��  7# �3"�2  �$1# "���+#���  0�#)�'$ -
! �5  ��:$ "�+ , 1��#+.,/"!,  �$��5�1�23$  1.,  $0� 5#�# "$��!"� �  (�., . �#(��2$� , 1.,  
9$%(-)#%.# «�$ � », 1��#+.,$"!,  (�.$  «�#7+#��$ », 1.,  9$%(-)#%.# «�7�.���� » 1��#+ -
.,$"!,  (�.$  «�3!�"# ». �.,  9$%(-)#%.# «(�'+3 » 1��#+.$�3  (�., : «"�( », «(�1"�( », 
«��1$ ! », «2$5#��'$! �%  !�!"#+ », «�$6�2  7#!�.$��, », «!�1$�6#��,  0&2&!#». �# 6$  
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�3.�  !�71#�3  9$%(-)#%.3 : 0�#��*3  #12���!"�#"�+�35  �#%���+ , �#!$.$��3$  (&� "3  �  
1� .  ��!.$  1��#+.$��,  #"���&"�+�35  (�.$%  �#'��#$"!,  (��*$!!  �$1# "���+#��,  + 
ArcMap. >"�"  ="#( �#���.$$  "�&1�$2 �% . �0�  +3(�.�$��$  "�$�&$"  ��.89�5  +�$2$��35  
7#"�#", "#   #  + 7#+�!�2�!"�  �"  �!��$���!"$%  ���#�#"3+#$2�0�   #�"�0�#)�'$! �0�  2#-
"$��#.#   �.�'$!"+�  (��!"�#�!"+$��35  ��:$ "�+  + �1��2  9$%(-)#%.$ �$7 �  &+$.�'�+# -
$"!, . 

�#�.�*#  1. 
�5$2#  �#72$-$��,  (����1�35  .#�19#)"�+  �  (�'+  + +3!�"��%  (�,!��!"�   �#0$!"#�#  

�$�2��)�.�0� -
'$! �$  (��+�� -

*��  

�����1�3$  .#�19#)"�3$  
(�,!#  

�3!�"#  �#1  
&��+�$2  

2��,  
(2.) 

��(3  (�'+  

 
��72$��#,   

�#!&9.�+3$  
(�.&(&!"3��3$  !"$(� ,  
(�%2$��3$  .&0# �  .$!#  

 
-27 – +150 

��2(.$ !3  .&0�+� -��.�"�35  �  .&0� -
+35 7#!�.$��35  (�'+ . �../+�#.8�� -
.&0�+3$; .&0�+� -.$!�3$ ; .&0�+� -
 #9"#��+3$ ;  #9"#��+3$ ; !�.��'# �  �  
!�.��*3  

�&5�!"$(��%  (�,!  7.# �+� -
(�.3��35  !"$($% �   !$�� -
)�"�35   &!"#��� �+  

150 –
350(400) 

�#9"#��+3$  (? . ?� ), 
 ���'�$+3$  (� .�� ) 

�$!�!"$(��%  (�,!   !$�� -
)�"�35  .$!�+  �   &!"#��� �+  

350 (400)– 
600 (700) 

����'�$+3$   

 
 
 
��$10���#,   

�$!��%  (�,!   600 –1200 ����3$  �&�3$  .$!�3$  
����� -!"$(��%  (�,!  700–1100 ����� - #9"#��+3$  
�&�#.8(�%! �%  .&0�+� -
!"$(��%  (�,!  

900 –1600 
(1700) 

����3$  .&0�+� -!"$(�3$ ; 0���� -
.&0�+3$ '$���7$2�+�1�3$  

 
 
��$1�$0���#,   

�&�#.8(�%! �%  .&0�+� -
.$!��%  �  .&0�+�% (�,!  

900 (1000)– 
–1800 

����3$  �&�3$  .$!�3$ ; 0���3$  .&0�+� -
.$!�3$  ! �3"��(�17�.$��3$ , 0���� -
.&0�+3$ 

�&�#.8(�%! �%  .&0�+�% �  
.$!�.&0�+�%  (�,!  

1900 – 2200 
(2500) 

����� -.&0�+3$ 1$���+3$ , 0���3$  �&-
�3$  .$!�3$ , 0���3$  .&0�+� -.$!�3$  

�.8(�%! �%  .&0�+�% (�,!  2500 –3000 
(3200) 

����� -.&0�+3$ 

�&���+#.8�3%  (�,!  3200 – 3600 
(3700) 

���#6$��3$  ! #.3  �  �!3(� , (�'+  �$" ; 
(,"�#  25�+  �  .�9#%�� �+  

 
�3!� �0���#,   

��+#.8�3%  (�,!  +$'�35  
!�$0�+  �  .$1�� �+  

3600 
(3700)– 
�  +39$ 

�$'�3%  !�$0  

 
��!.$  �*�)��+ �  (��!"�#�!"+$��35  ��:$ "�+   �  #"���&"�+�35  "#�.�*  2�6��  

�!(�.87�+#"8  !�$1!"+#  +�7&#.�7#*��  ArcGis. �  '#!"��!"�  +3���  *+$"�+  �.�  1�&0�0�  
+�$9�$0�  +�1# (�  ./��2&  +3��#���2&  (#�#2$"�& , (�  #�#.�0��  !  (�$19$!"+&/-�2  
="#(�2 . ���2$  ="�0�  2�6��  �!(�.87�+#"8  (�  �$! �.8 �2  #"���&"�+�32  (�.,2 . �#(�� -
2$� , (�1"�(  (�'+  �  �#%�� , !�1$�6#��$  0&2&!# �  2$5#��'$! �%  !�!"#+  �  ".1. �# �%  (�1 -
5�1  (�7+�.,$"  �$9#"8  ��+3$  7#1#'�  �  !&-$!"+$���  &+$.�'�+#$"  +�72�6��!"�   #�"� -
0�#)���+#��, . �# 6$  ArcGis (�7+�.,"  �(�$1$.,"8  "�'�3$  (.�-#1�   ��"&��+  (�  �#7�32  
(#�#2$"�#2 . ���0�#22#  (�7+�.,$"  #+"�2#"�'$! �  (�10�"#+.�+#"8  �$��5�1�23$   �2(� -
�$�"3  1.,  ($'#"�  �&2#6�35   #�" . �#(��2$� , ��!&$"   ���1��#"�&/  !$" & , 7#1#$" .$-
0$�1&,  �"��&/  2�6��  1�(�.��"8  ��+�%  0�#)�'$! �%  ��)��2#*�$% . 

�����  ���������  �����  ���������  (�	 . ��� .1.) �	���  � ���	�����!���  �  ����������  "������� . 
��  ���� -
"#����  �����	�����  ���������  ����������  �������  �  �����������  ������$��"������!�#�  ���%�����  �   �������  
�����������#�  ��"��&����& . ���������  �����  ��"������  ��������  ����������#&  �  ������������#&   ���  "�	��! -
����  �����  �  ��"��"�  ��	�����������#�  ��&����  ���� $���� , ��	����!  ����������#  ��������  �  '�����������  
�����!"������  "�	��!�#�  ��� ���� . 
��  �� (��  ������&  ���  ��"��$����  "�	��!����  ��������  �  �%����  "�	��! . 
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��� .1. ���������  �����  ���� $����  ��������� . 

 
�������� -���������������&   ���  [3,11] ����"#���� , ���  �"  �$)�&  ���)���  ����������  ���� $����  (5,3 

	�� .�� ) 51% "�	��!  ������(��#  �����&  �  �������&  '��"�� , 38%-"������#  �  ��"�����&  ������� , �"  ���  $����  
500 �#� . ��  ��������*�  ��������� , 2%-����������*�  �$��(���#�  ����#  �  ������� . +  ���!��  8% ����������  �� -
�����  �����������#  ���������!��  ����������#	�  �#�������������#	�  �����	�  ��  �����!" �	#�  �  ���!����� -
"�&�������	  �$�����  "�	��  ��������*�  11% (��$� .2). 
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�#�.�*#  2. 

���"��9$��$  (�'+$���0�  (� ��+#  ��  �"  $$ ��-$%  (.�-#1�  
44  

( /(  
��!"�,��$  (�'+$���0�  (� ��+#  2.� . 

0# 
% 

1. ��1+$�6$�3  +�1��%  �  +$"��+�%  =��7��  2,7 51,0 
2. �#!�.$�3  + �#7.�'��%  !"$($��  2,014 38,0 
3. �$  �!(�.87&$23$  + !$.8! �5�7,%!"+$���2  �����"$  0,586 11,0 

,���#�  �  ��������#�  ����#�  �����#  "���	�*�  �����  70 �#� . �� . 
���!  �  ���%���������   �������  ����� -
���������  ������$��"������!����  ���%���� , ��  ���*����!�#�  �  ���*����!�� -���*����!�#�  ����(�����  ��� -
������	#�  ���������	� , ���	��������!  �����"����!�#�  ����� -������#�  ����#  � ������ , � ���� -��-��������  
�  � ���� -�������  ����  ������$��"������ , ��"��  ������*)����  ��  ��  �������� , �$��"������  �����#�  ���������  
��  ���*���  	�(����#�  ����(���&  �  � �������  ��������& , ���  	����������  �����#  "������# , �  ���  (�  ��  ���* -
����!�#�  �  	������  ����(�����  ��������&���&  ��"	������� , ���  ������� ��#  "������#  �  ��"��&  ������� . ��� -
�#  ��������#�  �  ����#�  ����#�  ����� , ����������  ����-��  ����� -��"�������  ���&���  �  ��� ������  "��������  
����*���  � �-�	�  �����	�  ���  ��"���#�����  ������#�  ����(����&  [1,3,4]. 

�������#&  ������  ��"	����&  ������%��  ���������  �����������  ��	�� -��-�����#	�  (6,68 �#� .�� ), ��- -
�����#	�  (37,95 �#� .�� ), ������ -��-�����#	�  (496,0 �#� .�� ), � ���� -��-�����#	�  (375,8 �#� .�� ), � ���#	�  
(416,5 �#� .�� ), � ���� -����#	�  (36,3 �#� .�� ), ���*����!�� -� ���#	�  (160,6 �#� .�� ), � ���� -$�����#	�  (76,2 
�#� .�� ) �����	�  �  ���������	�  (542,5 �#� .�� ). ����� , ��"�����	#�  �  ���$�"���������#� , "���	�*�  355,6 �#� .�� . 

����!�#	�  �����	�  �����  "�������#�  ����  �����������#  �����%#  �  ��	������  �  �����%����� -����������#	�  
��"�����	� . . �-�	�  �����	�  ��"	����&  ������%��  ����*���  ��	�� -��-�����#� , � ���� -����#�  �  ��"������ -
�#�  ���*����!�� -� ���#�  �  � ���� -��-�����#�  ����# , �������#�  ���  ���  ���!�����"�&������#�  � �!� �#  �  
 �������  ���-���� . 

/  ���������&  ������%��  �������#&  ������  ����	 )��������  �����������  ����#	�  $ �#	�  ����#	�  
(287,2 �#� .�� ), ��������#	�  (171,9 �#� .�� ) �  ��-�����#	�  (230,5 �#� .�� ) ����	�  ���� . . �-�	�  ��  �������  �  
���������*  ����*���  ��������#�  �  ��	�� -��-�����#�  ����# , ����	��� �	#�  ���  ��"���#�����  $�����#�  
������������� . 

/  �����&  ������%��  �������������#  ����� -��-�����#�  (66,5 �#� .�� ), ����� -� ���#� , �����"�	�����#�  
(158,7 �#� .�� ), ����#�  $ �#�  ����#�  (292,6 �#� .�� ), ����#�  � ���� -�����#�  (125,2 �#� .�� ), ����#�  � ���� -����#�  
(18,8 �#� .�� ) �  ����� -� ���#�  ����#  (1,3 	�� .�� ). ���  $��!-������  ����  ����������  	���	�)����!  �  )�$�� -
�����!  ����������  ������� . ��	#	�  ���������#	�  �����	�  �����&  ������%��  ����*���  ����� -� ���#�  ����� -
"�	�����#�  ����# . /  "�	��!��	  �����  ���� $����  ���  "���	�*�  ��"�������!� *  ���)��!  (�����  164, �#� .�� ) 
�  ����*���  � �-�	�  ���  ��"���#�����  ��������� , "����$�$��#�  � �!� �  �  ��������� .  

/  �#���������&  ������%��  ���$��!-��  ���������������  ��� ����  � $��!��&����  �  ��!��&����  ����� -
� ���#�  ����#  (606,8 �#� .�� ). /	����  �  ����� -� ���#	�  	���	�)�#	�  �  ���	�����#	�  �����	�  ���)��!  ��  
���������  1016,6 �#� .��  ���  �����  20% ��  ���)���  ���� $���� . 

����	�������  �������#&  ������  ���������  �  ��"��"�  �������#�  ������%�&  ���� ��  �������������! , ���  
�"  �$)�&  ���)���  ��"	����&  ������%��  ��������� , �����&  2,445 	�� .�� , ����#  �  ���#	�  ���"����	�  "����� -
��� , �������������#  ��  ���)���  1,847 	�� .�� . ����������!�� , ���!��  �����  600 �#� . ��  "�	��!  �����������#  
��"�������#	�  �����	� . � 		�����  ���)��!  ���������� , ������#�  	������� , �������� , �$��(���&  ������#�  
����� , ��������*)��  �����  986 �#� .��  ������������  ��$�&  "�	��!�#&  ���� , ��  �����!" �	#&  �  ���!���	  �� -
"�&����  ���  �	�*)�&  �#$�����#&  �  ���!	�  ����������#&  ��������  �����!"������ . 0���  �  '��	  ��$����!  �  
�����&  ���� , �  ���(�  ���)���  � ���� -����#�  ���#������"�����#�  ����#�  ���� , �	�*)��  �������������  "�� -
����� , ��  �  � 		�  ���  ���������  1,4 	�� .�� . /��!	�  ������������  �����!"������  �	�*�  ���(�  ���	�����#�  ��� -
�� -� ���#�  ����# , ���)��!  �����#�  ����#-���  145,0 �#� .�� . �����  $#�! , �"  ���!�����"�&���������  �$�����  
�#������  �����  1,6 	�� .��  "�	��!  ���  30% ��  �$)�&  ���)���  ����������  ���� $���� . 

��  ����#	  $����������  ����  [2,3] ������-����  ���)���&  ����  ���� $����  ��  �������  �  ���������* , 
�#������  ���� *)�	  �$��"�	 : � �-��  ����#  ($���#  $�������  81-100) ��������*�  280 �#� .��  (5,28%); ����-��  
����#  ($���#  $�������  61-80)-1307 �#� .��  (24,6%); ����#  ��������  ��������  (41-60 $����� )-242,8 �#� .��  (4,5%); 
������  ����#  (31-40 $����� )-835 �#� .��  (15,7%); ����!  ������  ����#  (11-30 $����� )-936 �#� .��  (17,6%); ��  ��� -
����#�  ���  ���!�����"�&���������  �����!"������  (1-10 $����� )-866,3 �#� .��  (16,3%). 

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

��������#  �������#�  �����������&  ��"����*�  ���������!  ������#�  �� ��� -�$��������#�  ��������� -
������  �����������  ��%�����!����  �����!"������  "�	��! : 

 - �  "���  2���#�  "�	��!  �  ��"�������  ����$�)  – ��������������  '�������������  ����������  ������#  � -
��	  $��!$#  �  �������&  '��"��& , "��������	  �  �������%��&  ����  ��  ������  �����	�������������  �#����  ����� , 
��"�����  ����#�  ����"�)���#�  ����(����& , ����	������%�� , ���������  �����"�)���#�  �����$������  �  ��� -
��	�  ��������� . /  '��&  "���  ����  ���������!  �����-�  ����  �������  ���� ��	�����������  ������� , ����"��!��  
��  ����#�  ����� ; 

 - �  "���  ���-��	���  "�	�������  – $��!$�  �  �������#	  "��������	  ����  �  ������%�����&  '��"��& , ��� -
���������  ����� -��������  �  ����� -��"� -����  ��(�	�  ����  ��  ������  ���������  ����������#�  �����$�����* -
)��  ���������&  (��(������� , �����!����  �  	���������������  ���-���� ), �����!����  ��������  	������!�#�  
 ��$����&  �  ����	��!�#�  ���	  �������� ; 

 - �  "���  $��������  "�	�������  – "�)���  ����  ��  �����&  �  �������&  '��"��  � ��	  ���������  ����� -
������$�����*)��  ���������&  (�$��$����  ����  �  ��"���#�����  � /�  � �!� �  ��  ��������� -����-�����&  �����	�  
"�	������� ), "�� (����  �  �$�������  ������#�  "�	��! ; 

 - �  "���  ������#�  ������  ����$�)  (� $��!��&���&  �  ��!��&���&  ����� ) – ��������  �����	�������������  



 228 

�#����  ����� , �  ���(�  �������������   � �-����  ���������  �  ����$�)  �  ������	  ����$�)��#������#�  ����  �  
������	��  �������&  	������!�#	�   ��$�����	� , "�� (����  '����������#�  ������� , $��!$�  �  �����#	�  ���� -
��	� . 

/  ��	������  ��"����#�  	����������  �$�������  ��  ���!��  ��%�����!���  �����!"������  "�	��! , ��  �  �� -
��������  ���� , ���$��!���  �������"�������  ����������  ���������� . 
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(�����  � .� . 
���
��"���
��  ��������  �������#	�
�$  �	������  � !  ��  

��,#	�%	  ����� : 1$0�#1#*�, , 1$.8"�+3$  = �!�!"$23 , (�'+$��#,   #�"# , #�$#.3 , 
 ���$ "���+ # ,  �2(.$ !�3% , 0�1��2��)�3$ , #�"��(�0$��3$  �72$�$��, . 

��$1�   �&(�35  = �.�0�'$! �5  (���.$2  !�+�$2$���!"�  �7&'$��$  ���.�0�'$! �0�  
�#7�����#7�,  �  &!.�+�%  $0� !�5�#�$��,  �"2$'#/"!,  �$7&!.�+��%  # "&#.8��!"8/ . �� -
! �.8 &   �2(.$ !�3$   �&(��2#!9"#��3$  #�"��(�0$��3$  +�71$%!"+�, �$  "�.8 �  �$(� -
!�$1!"+$���  �#  (�'+$��3%  (� ��+  �  �#!"�"$.8��!"8 , ��  �  + $-$  ��.89$%  !"$($��  �#  
!�$1& ���"#��, , + �#9$  +�$2,  !"#+,"  (�1  &0��7& ��$1�$��,  (����1��%  !�$13 . �"�#"#  
���.�0�'$! �0�  �#7�����#7�,  + �7+$!"��%  2$�$ �!.#�.,$"  &!"�%'�+�!"8  (����1�35  
= �!�!"$2 . >"�  �$(�!�$1!"+$���   #!#$"!,  "# �5  !($*�)�'$! �5  (����1�35  ���#7�+# -
��% ,  #  1$.8"�+3$  = �!�!"$23 . 

�� .�'$! �$  1�.0�!��'��$  �72$�$��$   .�2#"�'$! �5  &!.�+�%  7# (�!.$1��$  50-
100 .$"  �#  "$���"����  �#(#1��0�  ��� #!(�,  (��+$.�    �$7 �2&  !��6$��/  &!"�%'�+� -
!"�  (#!"��-�35  = �!�!"$2 . ��$72$��3$  �$���!��+#��3$  #�"��(�0$��3$  �#0�&7 �  (�$ -
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�$0.#2$�"���+#��3%  +3(#!  ! �"# , 7�#'�"$.8��$  &+$.�'$��$  $0� (�0�.�+8, , !#2�+�.8 -
�#,  �#!(#9 #  (#!"��- , +3�&� #  .$!�+ , �$�#*���#.8�#,  ����0#*�, , 7�#'�"$.8�3%  �""�  
�#!$.$��,  0���35  �#%���+  �#  �#+���& ), �!��$���  &!�.�+9�%!,  (�!.$  �#7+#.# ���� , 
�#.�6�.�!8  �#  �$�.#0�(��,"�3$  (�'+$��� - .�2#"�'$! �$  &!.�+�,  �$0���# , (��+$.�    
 #"#!"��)�'$! �2  = �.�0�'$! �2  (�!.$1!"+�,2 . 

�  �#!"�,-$$  +�$2,  �# �(.$�  �0��2�3%  )# "�'$! �%  2#"$��#.  ( #�"�0�#)�'$! �%  
�  #�#.�"�'$! �% ) (�'+$��35 , (�'+$��� -0$���"#��'$! �5 , 0$���"#��'$! �5 , 2$.���# -
"�+�35 , 0$�.�0�'$! �5  �  1� . �!!.$1�+#��%  1#���%  "$���"���� . ��  ���  ��!,"  !&0&��  
��1�+�1&#.8�3% , "$2#"�'$! �%  5#�# "$� . 

�$�! � -�&.# ! #,  ��72$���!"8  �.�  1$.8"# �$ �  �&.#  �5+#"3+#$" 2$61&�$'8,  
�$�$ #  �  �&.# #  !  (.�-#18/  650 "3! . 0#, 7�#'�"$.8�#,  '#!"8   �"���%  �#!(�.�6$�#  �� -
6$ &��+�,  � $#�# , ��-�2  & .���2    �#!(�%! �2&  2��/ . >"# "$���"���,  (�$1!"#+.,$"  
1�$+�//  1$.8"& �$  �&.# #  �  �$�$ #  �  !.�6$�#  + �!��+��2  #../+�#.8�32�  �#��!#2� . 
��+$�5��!"8  $$ �7�$7#�#  0.&�� �2�  1�.��#2�  �$  � "#9# , � !#, , ��3 -!&, �2#� -!& �  
��.89�%  !$"8/  !�+�$2$��35  ����0#*����35   #�#.�+ . 

 
                                                                                                                               "3! .0#   %

�!.�+�3$  7�# �  
       �#!$.$��3$  (&� "3  

    ��#��*3  (�'+$��35   ��"&��+  
       <$.$7�3$  1���0�  
       ��&(�3$  �$ �  
11    ��)��+3$  ��1$ !3  (�'+  

 
 
 
 

 
– �  1-6           80.0    12,3 
– �!"  7-11    120,0    18,5 
– �0  12-17     238,6    36,7 
– ��%2  18-20 35,4     5,6 
– �.  21-22      78,3     12,1 
– �  23           49,2      7,6 
– �$! . 24         6,1       0,9 

	"�0� :                                            608,6     93,7  
�$��!.$1&$23$  7$2.� :                  41,4      6,3  
 �!$0�  7$2$.8:                                650,0    100 
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��!  1. ��'+$��#,   #�"#  �$�! � -�&.# ! �%  ��72$���!"� . � : 1:200000 ��.1#"�+  � .� ., 1954) 
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 	7&'$��$2  (�'+$��35  �$!&�!�+  1$.8"3  7#��2#.�!8  2��0�$  &'$�3$ : �#(&!",�! #,  
(1959), �#.��$ �+  (1986), �$��25#��+  (1976), ���7�$+  (1975), �#.#2��7�$+  (1980), �#�1�+  
(2008), ��.1#"�+  (1954) �  1� . 

�#  )��$  0.��#.8��0�  (��*$!!#  1$0�#1#*��  (�(&!"3��+#��, ), �5+#"�+9$0�  7$2��% 
9#� , �!���$  7�#'$��$  (�����$"#/"  "$���"���� , ��.#1#/-�$  (�+39$���%  (���7+�1�"$.8 -
��%  !(�!����!"8/ ,    �"��32  �"��!,"!,  + ($�+&/  �'$�$18  1$.8"3  �$  (��+1# , 1978). 

�$.8"�+3$  = �!�!"$23   �&(�35  �$  �0�#/"  + ���!)$�$  7�#'�"$.8�&/  ��.8 . ���  �� -
.#1#/"  (�'"�  !#2�% +3!� �%  + 2��$  ���.�0�'$! �%  (��1& "�+��!"8/ , �2  5#�# "$��3  
�#���.89�$   �=))�*�$�"3  �!(�.87�+#��,  !�.�$'��%  =�$�0�� , (�!"#+.,/"  + #"2�!)$�&  
0��2#1�&/  '#!"8   �!.���1#  �  (�0.�-#/"  + �#!"�"$.8�&/  ���2#!!&  = +�+#.$�"�3$  ��:$ -
23  &0.$ �!.�0�  0#7#. �$.8"�+3$  .#�19#)"3  5#�# "$��7&/"!,  9��� �2  �#7+�"�$2  �#7$2-
�35  �  (�0�$�$��35  0&2&!�+35 0���7��"�+ , +  �"��35  7#(#!#$"!,  + ��.89�5   �.�'$!"+#5  
��0#��'$! �$  +$-$!"+�  �  "$2 !#232  +3+�1�"!,  �7   �&0�+���"#  &0.$ �!.3%  0#7, '"�  �2$$"  
�0��2��$  7�#'$��$  1.,  '$.�+$ # . 

�$�#7&2��$  ���#-$��$  !  1$.8"�+32�  .#�19#)"#2� , �5  �#7�&9$��$  �#��!,"  �$(� -
(�#+�23%  &-$��  '$.�+$ & . �$��5�1�2�  +!$2$���$  !�5�#�$��$  �#!"�"$.8��0�  �  (�'+$��� -
0�  (� ��+�+  1$.8". ���  1�.6�3  �3"8  (�!"�,���  7#�,"3  ���.�0�'$! �  (��1& "�+�32�  .&-
0#2�  �  (#!"��-#2� , .$!#2�  �  #0��= �!�!"$2#2� . 

�$.8"�+3$  �#+���3  9��� �  �#!(��!"�#�$�3  �#  "$���"����  7$2��0�  9#�# . �#  �  
�$'�3$  (�%23 , ���  !  0.&�� �%  1�$+��!"�  ,+.,/"!,  �'#0#2�  7$2.$1$.�, , �$  (�"$�,+9�2�  
!+�$0�  ��.89�0�  = ���2�'$! �0�  7�#'$��,  �  + �#!"�,-$$  +�$2,  7#��2#,  �$��.89�$  (.� -
-#1�  !&9� , (�%2$��3$  �  1$.8"�+3$  (�'+3  ��$!($'�+#/"  7�#'�"$.8�&/  '#!"8  2���+�%  
!$.8! �5�7,%!"+$���%  (��1& *�� . 

�$�! � -�&.# ! #,  ��72$���!"8  ,+.,$"!,  �!��+�32  7$���+32 , +���0�#1�� -
+���1$.8'$! �2 , ��!�!$,-�2  �  �"0���� -(#!"��-�32  �#%���2  �$!(&�.� �  �#0$!"#� . �  
"�6$  +�$2,  ��#  ,+.,$"!,  1$!"#��.�7#*����32  .#�19#)"�2  �7 -7# '�$72$��35  �#0�&7�  �#  
$$ 1��#2�'�3$  �  5�&( �$  = �!�!"$23 .  
�$.8"#  �&.# #  –  �&(�$%9�%  �#  �$+$���2  �#+ #7$ �#%��  ���9#$2�0�  7$2.$1$.�,  �  �" -
0����0�  6�+�"��+�1!"+# , (�'+$��3%  (� ��+   �"���%  �7&'$�   #  + $!"$!"+$��3% , "#  �  #� -
"��(�0$��3%  ($���13  �#7+�"�, . �!��$���  +#6�3  �#��"3  ($�+�0�  ="#(# �!!.$1�+#��% , 
(��+$1$��3$  + 50-$ 0�13  ��  +$ # �"1$.�2  (�'+�+$1$��,  �#0$!"#�! �0�  )�.�#.#  ��  
���� , +($�+3$ 1#+9�$ ��.89�%  ��:$2   #�"�0�#)�'$! �5  2#"$��#.�+  �  �#�,1&  !  �(�!# -
��$2  0$�0�#)��  �  !+�%!"+ (�'+  1$.8"3 , "# 6$  0.&�� �%  #�#.�7  $$ 0�&�"�+� -
0�1��.�0�'$! �5  �  (�'+$��� -2$.���#"�+�35  �!��$���!"$% . �#"$��#.3  �!!.$1�+#��%  
����-$�3  +  ��0$  «��(��!3  (�'+�+$1$��, , #0��)�7� �  �  #0��5�2�� » (19590.) �  «��' -
+$��#,   #�"#  1$.8"3  �&.# # » (19540.). 

��'"�  (�.�+��&  (.�-#1�  �#+�����0�  �#0$!"#�#  7#��2#/"  $!"$!"+$��3$  �  �! &!!" -
+$���  (�11$�6�+#$23$  ���9$��$2  0�1��2��)�3$  .#�19#)"3 . ��$10���#,  '#!"8   �$�! � -
�&.# ! �%  ��72$���!"�  (�$1!"#+.$�#  (�$�2&-$!"+$���  #+"�2��)�32�  .#�19#)"#2� . 
��'+$��3%  (� ��+  + *$.�2  �".�'#$"   �2(.$ !�3%  5#�# "$�  (��!"�#�!"+$���%  ��0#��7# -
*�� , (�'"�  (�+!$2$!"�#,  7#!�.$���!"8  �  '�$7+3'#%�#,  !.�6��!"8  + !+,7�  !  (�.�0$��� -
!"8/  )��2���+#��,  (�'+  �#7.�'�32  �5  +�7�#!"�2  �  �#7�����#7�32  !�!"#+�2  �"  0�1�� -
2��)�35  1�  (�.&(&!"3��35 . 

	72$�$��,  !�!"#+#  �  (��!"�#�!"+$���%  ��0#��7#*��  (�'+$���0�  (� ��+#  + 1$.8"$ 
�$ �  �&.#  ��&!.�+.$�3  �#�&9$��$2  $$ (����1��%  !�$13  + ��  +$ $. ��  !$�$1��3  50-5 
0�1�+  – ="�  ($���1  (����1��%  #��1�7#*��  1$.8"3  !  $!"$!"+$��32  !�!"�,��$2  = �!�!"$2 , 
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1�   ��*#  70-5 0�1�+  – ($���1  �! &!!"+$���0�  �72$�$��,  (����1��%  !�$13  �#  )��$  �$0�$! -
!��  �#!(�%! �0�  2��,  �  !  1978 0�1# – ($���1  !�+�$2$���0�  &!"�,+9$0�!,  #�"��(�0$���0�  
!�!"�,��,  �#  )��$  "�#�!0�$!!��  2��, . �  �$7&.8"#"$ + 1$.8"$ �72$��.#!8  !"�& "&�#  7$2.$-
(�.87�+#��,  !  !$�� �!�� -(#!"��-��0�  30-5 0�1�+  �#  7$2.$1$.8'$! � -(#!"��-��$  + 60-$ 
0�13  �  = �.�0�'$! �$  !�!"�,��$  7$2$.8��0�  )��1#  #��1�7#*��  "$���"����  1$.8"3  &!�.� -
.�!8  + (�."��# -1+# �#7#, �#!(#5#���!"8  7$2$.8 +3��!.#  (�'"�  + 5-6 �#7, # (.�-#1�  (�1  
(&!"3��32�  �  (�.&(&!"3��32�  )�"�*$��7#2�  !"#.�  �#+�32�  0�1��2��)�32  .&0#2 $!-
"$!"+$���0�  ($���1# . 

 
                                                                                                                           "3! .0#       %

�!.�+�3$  7�# �  
         �#!$.$��3$  (&� "3  
         ��#��*3  (�'+$��35   ��"&��+  
         <$.$7�3$  1���0�  
          ��&(�3$  �$ �  
 11     ��)��+3$  ��1$ !3  (�'+  

– �  1-5            29,0          4,5 
– �.  6-12        22,7           3,5 
– �0  13-24      92,3          14,1 
– �  25-31      113,4        17,5 
– �.0  32-48    259,1        39,9 
– �.  49-53      23,4          3,6 
– � ,�  54-60   32,8          5,0  

               	"�0� :                       572,7        88,1 
 �$��!.$1�+#��3$  7$2.� :       77,3         11,9   
 �!$0�  7$2$.8:                     650,0       100,0 

��!  2. ��'+$��#,   #�"#  �$�! � -�&.# ! �%  ��72$���!"� . � : 1:300000. (�#�1�+  � .� ., 2010). 
 

 

 



�  2009-2011 00. �#2�  �3.#  (��+$1$�#   ���$ "���+ #  (�'+$���%   #�"3  �$�! � -
�&.# ! �%  ��72$���!"� , !�!"#+.$���%  � .� .��.1#"�+32  + 1954 0�1& !  �!(�.87�+#��$2  
2$"�1#  1�!"#�*�����0�  7��1���+#��,  7$2.� , ".$. !  �!(�.87�+#��$2  2#"$��#.�+  #=��)� -
"�!:$2�  2003 0. �   �!2�'$! �5  !:$2�  2005 0. 2#!9"#�#  1:100000.  

���7�# �  1$0�#1#*��  (�'+  '$" �  �"�#6#/"!,  �#  #=�� - �!2�)�"�!��2 #5 , �5  .$0 �  
�(�$1$.�"8   (�  !&-$!"+$���2&  &+$.�'$��/  !($ "�#.8��0�  �"�#6$��,  (�'+ , (��,+.,/ -
-$2&!,  + �!.#�.$���  "��#  (*+$"#) )�"��7���#6$��,  7$2$.8�35  &0�1�%, +(.�"8  1�  ,� � -
�$.�0� . ���2$  "�0� , (��,+.,$"!,  �$!+�%!"+$��#,   �$1$0�#1���+#��32  (�'+#2  )# "&�#  
(��!&�� ) )�"��7���#6$��, . 

��#.�7  �$7&.8"#"�+  (�'+$��� - #�"�0�#)�'$! �5  �!!.$1�+#��%  (��! . 1,2) �  !"# -
*���#��35  �#�./1$��% , (��+$1$��35  + 1$.8"$, (� #7#. , '"�  7# ($�+3$  50 .$"  (���7�9 -
.�  !&-$!"+$���$  �72$�$��$  !�!"#+#  �  !"�& "&�3  (�'+$���0�  (� ��+# , ��"$�!�)� #*�,  
(��*$!!�+  7#!�.$��,  0�1��2��)�35  (�'+  �  �$7 �$  �#!9��$��$  #�$#.�+  !�.��'# �+ . �#  
(�!.$1��$  60 .$"  ��  �  �#'#.��� I +$ �+  + 1$.8"$ (.�-#1�  !�.��'# �+  +3��!.�  �"  49,2 
1�  113,4 "3! .0#, 7�#'�"$.8��  !� �#"�.�!8  (.�-#1�  �$7#!�.$��35  �  !.#��7#!�.$��35  
(�'+  �"  378,1 "3! . 0# 1�  63 "3! . 0#, &+$.�'�.�!8  (.�-#1�  !�.��'# �+35  (�'+  (3 �  ��.$$  
�#7#). �#  7�#'�"$.8��%  '#!"�  "$���"����  (���7�9.#  !2$�#  0�2�0$��35  #�$#.�+  0�1�� -
2��)�35  (�'+  �#   �2(.$ !�3$  �  ��!"  (� #7#"$.$%  �2(.$ !��!"�  (�'+$���0�  (� ��+# , 
$0� 7#!�.$���!"� , !�.��*$+#"�!"� , !.�6��!"� ,  ��"�#!"��!"� , 1$0�#1#*�� . 

�.�-#1�  .&0�+� -��.�"�35  (�'+  !� �#"�.�!8  ��.$$  '$2  + 3 �#7# (�"  78,5 1�  23,4 
"3! . 0#), # (.�-#1�  +!$5 ($! �+ , + ./'#,  2��! �$  (�$�$0�+3$ ) �".�6$��, , &+$.�'�.�!8  
�"  6,1 1�  32,8 "3! . 0#. 

��0.#!��  �!"���'$! �5  1#��35  2��0�+$ �+35  �72$�$��%  �#(�#+.$��,  0�1��0�# -
)�'$! �5  !�!"$2  1$.8"3 , $!"$!"+$��3$  �72$�$��,  (�'+$���0�  (� ��+#  !�(��+�61#.�!8  
��3'��  !2$��%  0�1��2��)��0�  �$6�2#  �#7+�"�,  (�'+  �#  #+"�2��)�3% . ��="�2&  0�1-
��2��)�3$  (�'+3  (�  2$�$ !� �#-$��,  ��+�1�$��,  �"1$.8�35  &'#!" �+  1$.8"3  =+�./ -
*������+#.�  + #+"�2��)�3$  !+$".� - #9"#��+3$  (�'+3  �  1�$+�$0�1��2��)�3$  !�.�� -
'# � , �  '$2  !+�1$"$.8!"+&/"  �!"#"�'�3$  �$.� "�+3$  0�1��2��)�3$  (��7�# � , �2$/ -
-�$  2$!"�  + �5  (��)�.$ . 

��"��(�0$��3$  6$ �72$�$��,  (�'+$���0�  (� ��+#  1$.8"3  �  + (��9.�2  +$ $ �  + 
�#!"�,-$2  "# 6$  (���!5�1,"  �#  )��$  �72$�$��%  )# "���+  (����1��%  !�$13 , ��  (��  
!�5�#�$���  0�1��2��)��0�  �$6�2#  �#7+�"�,  (�'+ . �#�#!"#/-$$  7#!�.$��$  (�'+  – �! -
��+�#,  (��'��#  �72$�$��%  !�!"#+#  �  (��!"�#�!"+$���%  ��0#��7#*��  (�'+$���0�  (� -
 ��+# , (���!5�1,-�5  + 0�&(($ , �$7 �  1�2����&/"  + �$% 0�1��2��)�3$  (�'+3 . ��="� -
2& 7# +$!8 #�"��(�0$��3%  ($���1  �#7+�"�,  (1950-2011 00.) + 1$.8"$ (���7�9.#  .�98  + 
�#7.�'��%  !"$($��  +3�#6$��#,  1$0�#1#*����#,  "�#�!)��2#*�,   �2���#*�%  7#!�.$��,  
0�1��2��)�35  (�'+  !  (�+39$��$2  7#(#!�+  !�.$% , !� �#-$��$2  ��-$0�  '�!.#   �2�� -
�#*�%  7#!�.$��,  �.�  �$7 !� �#-$��,  �5 , ��  !  &+$.�'$��$2  (.�-#1$%  !  +3!� �2  !�1$� -
6#��$2  0�1��2��)�35  !�.��'# �+ . 

�  *$.�2  �#9#  !5$2# 0$�$7�!# �  =+�./*��  (�'+$���0�  (� ��+#  �$�! � -�&.# ! �%  
��72$���!"�  (�.��!"8/  (�1"+$�61#$"  "# �+&/  !�!"#+.$��&/  �#�$$  (1975) 1.,  (�'+  
+�1�� -#  &2&.,"�+�35  �#+���  #��1�35  ��.#!"$%  /0#  ��!!��  �����+�.8! �2  � .� . �  
1� ., !�"�&1�� #2�   #)$1�3  0$�0�#)��  (�'+  )# &.8"$"#  (�'+�+$1$��,  ��! �+! �0�  
&��+$�!�"$"#  �2 . � .� .��2���!�+# . 

�  �$7&.8"#"$ (��+$1$��35  �#2�  �!!.$1�+#��%  &!"#��+.$�� , '"�  1$0�#1#*�,  (�'+  – 
="�  &5&19$��$  �5  !+�%!"+, +37+#��3$  �72$�$��$2  &!.�+�%  (�'+����#7�+#��,  + �$7&.8-
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"#"$ $!"$!"+$��35  (��'��  �.�  #�"��(�0$���0�  +�71$%!"+�,. ��+� &(��$  +.�,��$  ="�5  
)# "���+  (��+$.�    (��,+.$��/  + (��)�.$  (�'+  !.$1&/-�5  �$0#"�+�35  ,+.$��% : 

- 1$0&2&!�)� #*�� ; 
-&2$�89$��/  2�-��!"�  0&2&!�+�0�  (��)�., ; 
-+"���'��2&  7#!�.$��/  �  �!�.��*$+#��/  (��  ���9$���  �  1� . 
���*$!!3  1$0&2�!�)� #*��  �#�./1#/"!,  �#  +!$5 (�'+#5  (#9��  � , '#!"�'�� , $!-

"$!"+$��35   ��2�+35  &0�1�%. ����!5�1�"  !��6$��$  !�1$�6#��,  0&2&!#, + !�$1�$2  �#  
0,3-0,7% + #�!�./"�35  +$.�'��#5  �.�  �#  20-22% $0�  �.�'$!"+#  (��  ($�+�'��2  ��!.$ -
1�+#���  (1954). �  �"1$.8�35  !.&'#,5 , �!��$���  + 7��$  ($�$5�1#  + (&!"3��&/  7��& , (� -
"$�,  0&2&!# 1�!"�0#$"  $-$  ��.89�5  �#72$��+ . 

�2$�89$��$  2�-��!"�  0&2&!�+�0�  (��)�.,  (���!5�1�"  +�1�2�  (�1  +�71$%!"+�-
$2 &(.�"�$��,  (#5�"�35  0���7��"�+ , (��*$!!�+  1$).,*��  �.�  +�1��%  =��7�� .  

���*$!!3  +"���'��0�  7#!�.$��,  �  �!�.��*$+#��,  (�'+  (���!5�1,"  �#  ���9#$235  
7$2.,5  �  + 7��$  +.�,��,  ��+�1��"$.8�� -���!�"$.8�35  !�!"$2 . �# , (.�-#1�  7#!�.$� -
�35  2$.������+#��35  7$2$.8 &+$.�'�.�!8  (�  !�#+�$��/  !  1954 0�1�2  �#  124 "3! . 0#, # 
�!�.��*$+#��$ , + �#!"�,-$$  +�$2, , �#�./1#$"!,  �#  (.�-#1�  20,7 "3! . 0#. 
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5. �$��25#��+  � .� . ��'+3  �#0$!"#�# . �#0 . �71. 1976. 120 ! . 
6. ��+1#  � .� ., �#.2#��+  � .� ., �#7#��+  � .� . �  !�!"�,���  (�'+$���0�  (� ��+#  �   ��2�+35  

&0�1�% ��0#%! �%  !"$(�  �  1$.8"3  �$�$ #  �#0$!"#�! �%  ����  �  �$ �"��3$  7#1#'�  �5  
&.&'9$��,  //���.�0�'$! #,  (��1& "�+��!"8  1$.8"�+35  = �!�!"$2  ��� #!(�%! �%  ��72$� -
��!"�  �#+ #7#. �#5#' #.# . 1978.� .183-186. 

7. �#�1�+  � .� . ��'+3  ��7.,�! �5  (#!"��- , �5  !�+�$2$��#,  1�#0��!"� #  �  = �.�0�, . 	71 . 
«�#& # ». �#5#' #.# . 2008. 203 ! . 

8. ��.1#"�+  � .� . ��'+$��#,   #�"#  �$�! � -�&.# ! �%  ��72$���!"� . 	71 . �#0 . ;��  ���� . 
�#!9"#�  1:200000. 1954. 
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�#  (��2$�$  �,1#  1�$+$!�35  �  +�71$.3+#$235  &.8"&��35  "�#+,��!"35  1+&1�.8�35  �#! -
"$��%  �5#�# "$��7�+#�3  (�!.$1$%!"+�,  �#7��0�  "�(#  7#!�.$��,  !�$13  �#  +36�+#$2�!"8 , �# � -
(.$��$  ���2#!!3 , !(�!����!"8    ��!"&  �  ��7�0$�$7&  (��   &.8"�+���+#���  !$2,� , (����!" �+  �  
�7�.���+#��35  +$0$"#"�+�35 !"�& "&�  �#  5.���1��%  �  !$��� �!.�%  !�$1$ . �3��#�3  #1$ +#"-
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�3$  2�1$.� , !��"+$"!"+&/-�$  (�  �$# *��  ���2$  �$#0���+#��,  ��1�+�1&&2#  �#!"$��%  �#  7#!� -
.$��$  !�$13 . 

��,#	�%	  ����� : "�(  7#!�.$��, , !�.$&!"�%'�+�!"8 , ��1�+�1&&2 , ��"# "�3$  �  �7�.��� -
+#��3$  !"�& "&�3 , ���2#  �$# *�� , (���0�+#,  '&+!"+�"$.8��!"8 . 

��'+#   #  !&�!"�#"  1.,  (�� �$(.$��,  2��0�5  �#7$2�35  �#!"$��%  – +#6�3% )# -
"��  !�$13  �5  ���"#��, . �#!�.$���!"8  $$ !.&6�"  (�$(,"!"+�$2  1.,  �$#.�7#*��  ���23  
�$# *��  �#!"$��%  + ��"�0$�$7$ . �#!�.$��3$  (�'+3  7#��2#/"  ��.89�$  (.�-#1�  + 2��$  
(��+1# , �#7#��+# ,1988; ��!&.��#  �  1� .,1993) �  �#0$!"#�$  (�#.#2��7�$+  �  1� ., 2001).  
�#!(��!"�#�$��$  "# �5  (�'+  ��!�"  !(.�9��%  �.�  (�$�3+�!"3%  5#�# "$� , # (.�-#1�  !  
0�1#2�  �#!9��,/"!, , �!��$���  + &!.�+�,5  ���9#$2�0�   7$2.$1$.�, , '"�  �  (��+�1�"    
�72$�$��/  +�72�6��!"$%  �!(�.87�+#��,  ��.89�5  "$���"���% . 

�#!�.$��$  (�'+  ,+.,$"!,  �1��2  �7  "�(�'�35  !"�$!!�+35  )# "���+ , �(�$1$.,/-�5  
&!"�%'�+�!"8  �  (��1& "�+��!"8  �#!"$��% , # "# 6$  +�72�6��!"�  5�7,%!"+$���0�  �5  �! -
(�.87�+#��, . ��15�13    �*$� $  +.�,��,  �  +�72�6��!"�  �!(�.87�+#��,  7#!�.$��35  
(�'+  �#7.�'�3 : 1) !�71#��$  �#!.$1!"+$���  &!"�%'�+35  )��2  �#!"$��% , !(�!���35    
(�11$�6#��/  !"#��.8��!"�  2$"#��.�72#  �  (��1& "�+��!"�  (��  �#7�35  "�(#5  7#!�.$ -
��,  (="�"  (���*�(�#.8��   #�1��#.8�3%  (�15�1  &(��#$"!,  + �$��5�1�2�!"8  1.�"$.8�� -
0�  +�$2$��  �  (�1���#  �!5�1��0�  2#"$��#.#  1.,  !$.$ *�� ); 2)  �� &�!�#,  �*$� #  !�.$ -
&!"�%'�+�!"�  �2$/-$0�!,  2#"$��#.#  + (�.$+35  &!.�+�,5  (�$!2�"�,  �#  $$ =))$ "�+ -
��!"8 , ��#  �$  .$0 �  �$#.�7&$2# ++�1& !.�6��!"�  �  ��.89�5  7#"�#"); 3) �#7�#��" #  &(-
��-$��35  .#���#"���35  (�15�1�+    �*$� $  !�.$&!"�%'�+�!"�  �#!"$��% . 

��$"�%  (�15�1  1�  !�5  (��  �3.  �!��+#�  "�.8 �  �#  #�#.�7$  !($*�)� �  �$#0���+# -
��,  !$2,�  �  (����!" �+  �#7�35  �#!"$��%  �#  "�(  �  &��+$�8  7#!�.$��,  !�$13 , '"�  &6$ 
!(�!��!"+�+#.  �# �(.$��/  !�#+��"$.8��0�  2#"$��#.#  (�  !�.$&!"�%'�+�!"�  �,1#  !$.8 -
! �5�7,%!"+$��35   &.8"&�  (�$� $.8 , 1970; ��!&.��#  �  1� ., 1993; �1�+$� � , 1977). �1 -
�# �  �#  �!��+$  "# �0�  2#"$��#.#  $-$  "�&1��  !&1�"8 , �#! �.8 �  �5  �$# *�,  !��"+$"!" -
+&$" �$# *��  �#7+�+#/-$0�!,  *$.�0�  �#!"$��, , &  �"���0�  �#7�3$  ��0#�3  �".�'#/"!,  
(�  (���0�+�%  �$# *��  �#  !"�$!!3  (A2#.80#&7$�, 1982). 	2$���  $$ +3,+.$��$  (�7+�., -
$" �!&-$!"+�"8  +3���  !"�& "&�3 , &  �"���%  �$# *�,  7# 7#!�.$��$  + �#���.89$%  !"$($ -
��  !��"+$"!"+&$"  "# �+�%  ��1�+�1&&2# , '"�  �  +5�1�.�  + 7#1#'�  1#���0�  !���-$��, . 

 
��Q���
  	  �����
  

�  �#��"$  �!(�.87�+#��  ��.$$  15 +�1�+  1�$+$!�35  (Albizzia julibrissin Durazz., 
Gleditschia triacanthos L., Salix alba L., Vitis vinifera L.) �  +�71$.3+#$235 (!2 . "$ !" ) 1+&-
1�.8�35 . 	7&'$�3   &!"�%'�+�!"8    7#!�.$��/  �5  !$2,� , (����!" �+ , �7�.���+#��35  
!"�& "&�  �#7��%  !.�6��!"� , + ./'#,   #..&!3  �  = !(.#�"3  in vitro.  

� #7#��3$  2�1$.�   &.8"�+���+#.�  + '#9 #5  �$"��  �.�  ($��*�..���+35  (����� -
 #5 !  �#!"+��#2�  NaCl, Na2SO4, MgSO4, CuSO4, ZnSO4 �.�  +�1�% ( ��"��.8 ) �"2$'#.�  
+36�+#$2�!"8  �#7+�"�,   ���$% , (����!" , !��"��9$��$  ���2#!!3   ���$%  �  (��$0�+ , !� -
1$�6#��$  �$. # , 5.���)�..#  �  (��.��#  + " #�,5 . �#!"8  �(3"�+  �3.#  (��+$1$�#  !  �! -
(�.87�+#��$2  �$0&.,"���+  ��!"#  (	�� , ��� ). 

�#9   �..$ "�+  + ="�2  �#(�#+.$���  �# �(�.  !��"+$"!"+&/-�%  2#"$��#. , !.& -
6�+9�%  (�$12$"�2  2��0�5  (&�.� #*�% . �  !���-$���  !1$.#�#  (�(3" #  $0� '#!"�'��0�  
����-$��,  !  *$.8/  +3,!�$��,  !($*�)� �  1$%!"+�,  "�(�+  �  &��+�,  7#!�.$��,  !�$13  �#  
2�1$.�  & �#7�35  ��:$ "�+ . 

���������
  	  	�  ����<���	�  
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	�1�+�1&&2  & 2��0�5  �#!"$��%  �2$$"  !.�6�&/  ��0#��7#*�/  � , "$2 �$  2$�$$, �! -
"#$"!,  �#���.$$  �!��+��%  $1���*$%  �#71$.8��0�  �5  !&-$!"+�+#��,  �  �7&'$��,  (�/�� -
-$+ , 1982, �#0�2$1�+# , 2003). ��0#��7#*�,   $0� (��5�1�"  + �(�$1$.$��35  = �.�0�'$ -
! �5  &!.�+�,5  �  & 6�7�$��35  )��2 . ��#  !�(��+�61#$"!,  (�!.$1�+#"$.8�32  �72$�$�� -
$2 �,1#  ="#(�+  !"#��+.$��,  + ��"�0$�$7$  (�$�$��, �+# , 1971). �  !+,7�  !  (��!"�#�!"+$� -
��%  �  +�$2$���%  �#!'.$�$���!"8/  ��1�+�1&&2#  �#!"$��% , +�7�� #/-�$  ��0#�3  �  
!"�& "&�3  (��,+.,/"  �#7.�'�,  + (���0�+�%  '&+!"+�"$.8��!"�    !"�$!!#2  (A2#.80#&-
7$�, 1982). �"!/1#  �  &!"�%'�+�!"8  ��1�+�1&&2#    ��2  2$�,$"!,  �#  �#7�35  ="#(#5 $0� 
!"#��+.$��,   #  ��"$0�#.8�3%  �$7&.8"#" (���0�+�%  '&+!"+�"$.8��!"�  (�!.$1�+#"$.8��  
)��2��&/-�5!,  !"�& "&� . �.,  (�7�#��,  (����13  ="�0�  ,+.$��,  �$��5�1�2�  +3,!��"8  
!�!"�,��$  (���0�+�%  &!"�%'�+�!"�  �"1$.8�35  !"�& "&� . 

�#  (��2$�$  &!"�%'�+35  (�0#1#�  �  �/.,�� ) �  �$&!"�%'�+�0�  (<$2'&0  !#�# )   7#-
!�.$��/  !�$13  !��"�+  +���0�#1#  (��+�1�.�  & ��$�$��$  �1�$+$!�$+9�5  �5  !"$�.$+35  
'$�$� �+  + �#!"+��#5  (10-3 �  10-2) NaCl, Na2SO4 �  CuSO4 (��  !�'$"#���  !  (�$1���#��" -
 �% 	��  (50 20/. ) �  ���  (20 20/. ) + "$'$��$  6 '#!�+ . ���  ="�2  ���#�&6$�3  �#7.�'�,  + 
�5  !�.$&!"�%'�+�!"� , (��,+.,/-�$!,  (�  2��0�2  (� #7#"$.,2  6�7�$!(�!����!"� . �$ -
�$� �  !��"#  �/.,�� ,  #  !.$1�+#.�  �6�1#"8 , 7#��2#.�  (��2$6&"�'��$  (�.�6$��$  (�  
&!"�%'�+�!"�  2$61& '$�$� #2�  !��"�+  �0#1#�  �  <$2'&0  !#�#  ("#�. . 1). 

���   &.8"�+���+#���  '$�$� �+  �#  �#7�35  !�$1#5 �"2$'$�� , '"�  �#���.$$  7#2$"��  
7#!�.$��$  (��+�1�.�    "��2�6$��/  �#7+�"�,   ���$%  �  + 2$�89$% !"$($��  ���  �"�#6# -
.�!8  �#  (���&61$���    ��!"&  (�'$  �  �# �(.$���  ���2#!!3  (��$0#2� . ���  !�#+�$���  
6�7�$!(�!����!"�  '$�$� �+  �  !��"�+  �0#1#�  �  � #*�"$.�  + �#!"+��#5  �#7�35  !�.$%  
"# 6$  ���#�&6$�3  �#7.�'�,  + �#!(&! #���  (�'$  �  )��2���+#���   ���$%  ("#�. . 2). 	7  
="�0�  !.$1&$" +3+�1 �  �#.�'��  #1$ +#"��!"�  + �$# *��  �#  7#!�.$��$  !�$13  !��"�+  +� -
��0�#1#  �  �5  !"$�.$+35  '$�$� �+ . 

�#7.�'�,  + 6�7�$!(�!����!"�  (��   &.8"�+���+#���  + &!.�+�,5  7#!�.$��,  "�(�' -
�3  1.,  !"�& "&�  & �#7�35  ��:$ "�+ , ���  2$�,/"!,  "# 6$  + 7#+�!�2�!"�  �"  ��0#��7#*��  
�1��%  �  "�% 6$ !"�& "&�3  ("#�. . 3) �  !�!"#+#  !�$13  ("#�. . 4).  

�  +�7�#!"�2  �#!"$��%  �  !"�& "&�  & +!$5 ��:$ "�+  + �,1&   ����  P  0�(� �"�.8�3$  
'$�$� �  P  !$2,1�.�  P  .�!"8,  P  *+$" �  �#�./1#$"!,  (#1$��$  &!"�%'�+�!"�    7#!�.$ -
��/  (�.�$+# , 2001; �#0�2$1�+# , 2003). ��="�2&  !��6#$"!,  �5  !(�!����!"8    (�11$� -
6#��/  0�2$�!"#7#  (��  !"�$!!#5  (?!&)�+ , 1983).  

�#�.�*#  1 
�3�#,  ���2#!!#  (0)  ���$%  (� ) �  (��$0�+  (� ) & '$�$� �+  !��"�+  +���0�#1#  + 7#+�!�2�!"�  �"  
(�$1���#��" �  �  &!.�+�%  �5   &.8"�+���+#��,   (0,2�  NaCl) (��$1  �.8  �7�7 , ?!&)�+ , 1991) 

�0#1#�  �/.,��  <$2'&0  !#�#  �#��#�"3  
�(3"#  �  �  �  �  �  �  
��1#              

# 
�  
+ 

0,05 
0,07 
0,5 

1,02 
1,10 
0,68 

0,05 
0,11 
0,07 

0,76 
0,72 
1,09 

0,02 
0,01 
0,01 

0,70 
0,89 
0,53 

	�� +NaCl          
# 
�  
+ 

0,08 
0,16 
0,09 

1,18 
1,53 
1,38 

0,10 
0,15 
0,09 

0,86 
1,80 
0,96 

0,01 
0,01 
0,01 

0,73 
0,60 
0,35 

��� +NaCl            
# 
�  

0.03 
0,11 
0,05 

0,53 
1,34 
1,15 

0,11 
0,10 
0,03 

0,24 
0,92 
0,65 

0,05 
0,01 
0,01 

0,39 
0,29 
0,82 
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+ 
���2$'#��$ : &'$"  ���2#!!3  �#  17, 20 �  22 !&" �   &.8"�+���+#��,  (#, � , +). 

 
�  !+,7�  !  �#7.�'�,2�   + &!"�%'�+�!"�    7#!�.$��/  �#7�35  !"�& "&�  !.$1&$" �"2$ -

"�"8 , '"�  �1�#  �  "# 6$ !"�& "&�# , + 7#+�!�2�!"�  �"  &��+�,  $$ ��0#��7#*��  2�6$"  (��,+ -
.,"8  !($*�)� &  "�.$�#�"��!"�  (?!&)�+ , �.�$+# , 2002). �# , !"$�.$+3$  �  0�(� �"�.8 -
�3$  '$�$� �  + 7#+�!�2�!"�  �"   &.8"�+���+#��,  !  .�!"8,2�  �.�  !$2,1�.,2�  �  �$7 ��5  
�$#0��&/"  �#  7#!�.$��,  !($*�)�'�� . �$�$� �  �$7 .�!"8$+  �  !$2,1�.$%  (��,+.,/"  �� -
.$$ !.#�&/  &!"�%'�+�!"8    7#!�.$��/ , '$2  (��  �5  !�5�#�$���  ("#�. . 3). ��  6$ !#2�$  
5#�# "$���  �  1.,  �7�.���+#��35  .�!"8$+ ,  &.8"�+��&$235  !  '$�$9 #2�  �  �$7 ��5 .  

�#�.�*#  2 
�$# *�,  7$.$�35  '$�$� �+  !��"�+  +���0�#1#  �#  7#!�.$��$  !�$13  (�/�8 -#+0&!" 2009 0)  

���"#  
�  +#��#�"3  

�#!(&! #��$  (�'$   
(�#  11 !&" � ), % 

����$���#7�+#��$  
(�#  30 !&" � ), % 

�36�+#$2�!"8  
 (�#  25 !&" � ), % 

� #*�"$.�  
���"��.8   
(� 2� ) 
NaCl, 10-2M 
NaCl, 10-3M 
Na2SO4, 10-2M 
Na2SO4, 10-3M 

 
83 
50 
71 
43 
60 

 
100 
75 
100 
0 
75 

 
75 
57 
100 
29 
57 

�0#1#�  
���"��.8   
(� 2� ) 
NaCl, 10-2M 
NaCl, 10-3M 
Na2SO4, 10-2M 
Na2SO4, 10-3M 

 
38 
14 
38 
50 
13 

 
80 
0 
57 
14 
67 

 
71 
38 
63 
25 
75 

 
�#7.�'�,  + �$# *��  �#  7#!�.$��$  !�$13  (��,+.,/"  �   #..&!3  !"�& "&�  �#7�35  

��:$ "�+  (��! .), # "# 6$  !#2�  !"�& "&�3  (��   &.8"�+���+#���  in vitro �#  !�$1$  !  !�1$� -
6#��$2  !�.$%  (�.�$+#  �  1� ., 2007). ��!.$1�$$  ,+.$��$  ���#�&6$��  �#  (��2$�$  = ! -
(.#�"�+  !��"�+  +���0�#1# . 

	7&'$��$  �$# *��  !$2,�  �  (����!" �+  �#  7#!�.$��$  !�$13  �$  +!$01# (�7+�.,$"  
�*$��"8  &!"�%'�+�!"8  �#!"$��% . �# , !$2$�#  (��,+.,/"  ��.89&/  "�.$�#�"��!"8    7#-
!�.$��/ , '$2  �#!"$��, .  �����!" �  ��.$$  '&+!"+�"$.8�3    7#!�.$��/  !�$13 , '$2  !$2$-
�# . �����  �$(�!�$1!"+$���  !"#. �+#/"!,  !  7#!�.$��$2 , �# #(.�+#,  + " #�,5  ���3 , +3-
(�.�,/"  7#-�"�&/  ��.8    1�&0�2  ���#7�+#��,2  ++$�5 (�  �!�  !"$�., . �  ="�2  !23!.$  �  
&!"�%'�+�!"8  7#��139$+35   ���$%    7#!�.$��/ ,  #  (�#+�.� , � #73+#$"!,  +39$, 5�",  
�  ���  (��,+.,/"  �#7.�'�,  + �$#0���+#���  �#  !�$1& & �#7�35  ��:$ "�+  (�.�$+#  �  1� ., 
2012). ��+����#7�+#��$   ���$%  & (����!" �+  (��  7#!�.$���  ��0����&$"!, , '"�  �!��$� -
��  7#2$"��  1#6$ & !"$�.$+35  '$�$� �+  + &!.�+�,5  7#!�.$��,  �7 -7# '&+!"+�"$.8��!"�  
(��*$!!#  �5  1�))$�$�*�#*�� . 

>+�./*�,  �#!"$��%  (��+$.#    �"���&  ��1�+�1&&2�+  !  2�7#�'��%  1�))$�$�*�# -
*�$% ��0#��+  + ��"�0$�$7$  (A2#.80#&7$�, 1982, �/��-$+ , 1982, �#0�2$1�+#  �  1� ., 
2003). �  ��"# "��2  !�!"�,���  �.#0�1#�,  +7#�2�1$%!"+�/  2$61& !���%  �#7�3$  ��0#�3  
��.$$  6�7�$!(�!���3 , '$2  + �7�.���+#���2 . �# , = !(.#�"3  �  (.#!"�� �  .�!"8$+  + 
�7�.���+#���%   &.8"&�$  & 2��0�5  �#!"$��%  1#6$ �$7 7#!�.$��,  �3!"��  "$�,/"  "&�0�� , 
��$!*+$'�+#/"!,  �  +3!35#/"  1�  )��2���+#��,   ���$% . �  !.&'#$  (�,+.$��,   ���$%  �#  
'$�$9 #5  + (.#!"�� $  & "# �5  .�!"8$+  2$�89$  �# #(.�+#/"!,  ���3  ("#�. . 5). �# �2  
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���#7�2 , '$�$9 �  +3(�.�,/"  �#�8$��&/  )&� *�/  (�  �"��9$��/    (.#!"�� $ , #  &-
2&.��&,  + " #�,5  ���3 . 

���!"�#�!"+$��#,  �  +�$2$��#,  �#7��-$���!"8  7# .#1 �  ��0#��+  - 5#�# "$��#,  
'$�"#  ��0#��7#*��  ��1�+�1&&2#  �#!"$��% . ���  ="�2  �#7�3$  ��0#�3  �  !"�& "&�3  �".� -
'#/"!,  2$61& !���%  (�  &��+�/  2$"#��.�72#  �  +�$2$��  !"#�$��,  (?!&)�+ , 2001), # + 
*$.�2  +!$ ���  &'#!"+&/"  + ��"$0�#*��  ��1�+�1&&2# . 

�#�.�*#  3 
�36�+#$2�!"8 , & ��$�,$2�!"8 , 2�-��!"8  ��7�0$�$7#  �  (��1�.6�"$.8��!"8  6�7��  

(#-0) & �7�.���+#��35  !"�& "&�  (��   &.8"�+���+#���  + �#!"+��#5  NaCl (�.�$+# , 2001) 
�#!"+��3 , NaCl, mM ���"��.8  

(+�1#) 10 20 40 
�� #7#"$.�  

&'$"# 
�  �  �  �  �  �  �  �  

;#!�.8  (!��"  �# ! )                          �"$�.$+3$  '$�$� �  
# 
�  
+ 
0 

4 
4 
4 
4 

2 
2 
2 
2 

3 
2 
2 
2 

1 
1 
1 
1 

2 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

��(� �"�.8�3$  '$�$� �  
# 
�  
+ 
0 

4 
4 
4 
4 

3 
4 
3 
3 

3 
4 
3 
3 

2 
3 
2 
2 

2 
3 
2 
2 

1 
1 
2 
2 

1 
2 
1 
1 

0 
0 
0 
0 

	7�.���+#��3$  .�!"8,  
# 
�  
+ 
0 

4 
4 
4 
4 

2 
2 
2 
2 

2 
1 
1 
2 

1 
0 
0 
0 

1 
0 
0 
1 

1 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

��1!�.�$'��  (!��"  ��		��  8883)  �"$�.$+3$  '$�$� �  
# 
�  
+ 
0 

4 
4 
4 
4 

2 
2 
1 
2 

4 
4 
4 
3 

1 
0 
0 
1 

3 
2 
3 
2 

0 
0 
0 
0 

1 
1 
1 
1 

0 
0 
0 
0 

  ��(� �"�.8�3$  '$�$� �  
# 
�  
+ 
0 

4 
4 
4 
4 

2 
2 
1 
2 

4 
4 
4 
4 

1 
1 
1 
1 

3 
3 
3 
3 

1 
1 
1 
1 

1 
3 
2 
2 

0 
0 
0 
0 

�.$1�'�,                                            ��(� �"�.8�3$  '$�$� �  
# 
�  
+ 
0 

4 
3 
4 
4 

4 
0 
0 
3 

3 
2 
2 
3 

3 
0 
0 
2 

3 
2 
2 
2 

2 
0 
0 
1 

2 
0 
0 
1 

0 
0 
0 
0 

���2$'#��$ : �"$�.$+3$  �  0�(� �"�.8�3$  '$�$� �  !  .�!"8,2�  �  !$2,1�.,2�  (� ) �  �$7 ��5  
(� ), .�!"8,  !  '$�$9 #2�  (� ) �  �$7 ��5  (� ). ��7�#!"#/-�$  *�)�3  (1-5) – !"$($�8  (��,+.$��,  
(��7�# #  + �#..#5 . 

�2$�,$2�!"8  �  ��+����#7�+#��$  ��0#��+  & �#!"$��%  !�(�,6$�3  �#71$.$��$2  �  
+7#�2�1$%!"+�$2 �5  )&� *�% , # "# 6$  �!(�.87�+#��$2  �5  7#(#!�+  �"2��#/-�5  !"�& -
"&�  (��  ��+����#7�+#���  2�.�135  �  !��"$"�'$! �5  ��.$$  # "�+�35  )��2���+#��% . ��  
="�% (��'��$  �"���  ��1�+�1&&2#  �#!"$��%  !+,7#�  !  (�11$�6#��$2  �#.#�!#  (��*$!!�+  
!"#�$��,  �  ��+����#7�+#��,  !"�& "&�  (��$� $ , 1950). 

�+$�5  (�  �!�  (��$0#  �"   ���,  1�  *+$" # =�1�0$��3%   ��"��.8  2$"#��.�72#  �  !"# -
�$��,  &!�.�+#$"!, , '"�  (�$(,"!"+&$"  +�$!$��/  + ="�  (��*$!!3   ���$ "�+3  +�$9��2  
+�71$%!"+�$2. ��  ="�% (��'��$  (�$1$.3  +#��#*��  2$"#��.�72#  �  !"#�$��,  � #73+#/" -
!,  !($*�)�'�32�  �$  "�.8 �  1.,  �#7�35  ��:$ "�+ , ��  1#6$ !"�& "&�  + (�$1$.#5  ��1� -
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+�1&&2#. ���2#  �$#0���+#��,  & !"�& "&�  �#  !"�$!!3  + �#(�#+.$���  �"   ���,    *+$" & 
(�  $0� ���#7�+#��% ) !&6�+#$"!, , '"�  (��+�1�"  �    !��6$��/  (�$1$.�+  �5  �$#0���+#��,  
�#  !"�$!!3 . 

�#��3$  ��  �72$�$���  '&+!"+�"$.8��!"�    !"�$!!#2  & �1��5  �  "$5 6$ !"�& "&�  + 
7#+�!�2�!"�  �"  &��+�,  �5  ��0#��7#*��  ("#�. . 3) "# 6$  !+�1$"$.8!"+&/"  ��  ="�2 . �#6 -
1�$ (�$131&-$$  7+$��  + ��0#��7#*��  !.&6�"  �#�8$��2  1.,  7#-�"3  �"  !"�$!!�+  (�!.$ -
1&/-�5  7+$�8$+ + *$(�  ��-$%  ��0#��7#*�� . �  ="�2  !23!.$  0$�$�#"�+�3$  !"�& "&�3  
�#5�1,"!,  (�1  7#-�"�%  ���#7�+#��%  1�  ��5 . 

�#�.�*#  4 
���1�.6�"$.8��!"8  6�7�� , �# �(.$��$  ���2#!!3  �  ��7�0$�$7  (#, � , +) (����!" �+  �  �7�.��� -

+#��35  !"�& "&�  �0&�*�+  (� ) �  "�2#"�+  (� ) (��   &.8"�+���+#���   + �#7�35  !�$1#5 (�#2#7#��+# , 
2005)  

	7�.���+#��3$  !"�& "&�3  �����!" �  
��(� �"�.�  �$2,1�.�  ��!"8,  

�#��#�"3  �  
(� #7#"$.�  

&'$"# �  �  �  �  �  �  �  �  
���"��.8  (+�1#) 
# 
�  
+ 

4 
4 
3 

4 
4 
5 

5 
4 
5 

3 
- 
5 

5 
4 
1 

4 
4 
5 

5 
5 
2 

5 
5 
1 

Na2SO4                                                                                            1 2�  
# 
�  
+ 

4 
- 
2 

3 
- 
5 

3 
4 
5 

3 
- 
5 

4 
5 
4 

3 
4 
4 

4 
5 
4 

4 
4 
1 

10 2�  
# 
�  
+ 

1 
0 
1 

2 
- 
3 

2 
4 
5 

1 
- 
5 

3 
4 
3 

2 
4 
3 

3 
5 
3 

4 
3 
1 

MgSO4                                                                                            1 2�  
# 
�  
+ 

- 
- 
- 

3 
- 
3 

2 
- 
5 

3 
- 
5 

3 
4 
4 

4 
5 
3 

3 
5 
4 

5 
4 
3 

10 2�  
# 
�  
+ 

- 
- 
- 

1 
- 
1 

1 
4 
0 

1 
- 
0 

0 
3 
3 

4 
4 
4 

2 
3 
3 

4 
3 
2 

CuSO4                                                                                           0,01 2�  
# 
�  
+ 

1 
4 
0 

2 
- 
3 

2 
4 
4 

3 
- 
3 

5 
4 
2 

4 
5 
3 

5 
5 
1 

4 
3 
2 

0,1 2�  
# 
�  
+ 

1 
3 
0 

1 
- 
1 

2 
3 
0 

1 
- 
0 

4 
3 
- 

5 
4 
1 

4 
4 
0 

3 
3 
0 

���2$'#��$ : �0&�*3  !��"#  ;$�� ! , "�2#"3  !��"#  ��.0�0�#1! �% . ���7�#'$��,  
0-5 !2 . + "#�. .3; (��'$� �  (-) – �(3"3  �$  (��+�1�.�!8 . 

�#�.�*#  5 
��1$�6#��$  ����+  Na+ �  � +  (20/0) + " #�,5  .�!"�+35  '$�$� �+  )#!�.�  

�#��#�"  ��� �   &.8"�+��� -
+#��, , !&". 

�.#!"�� #  �$�$9�  ���"��9$��$  
Na+ / � +    

1 1,5±0,4 6,7±2,2 1,5±0,3 8,7±3,0 0,2 
3 1,5±0,8 5,2±0,1 1,5±0,6 13,4±2,6 0,2 

���"��.8  

5 1,5±0,1 5,6±0,3 2,2±0,1 12,9±0,1 0,2 
1 2,6±1,3 6,7±2,5 28,6±2,3 2,8±0,6 0,7 
3 9,0±0,5 5,1±0,1 18,2±0,1 16.3±0,1 1,3 

NaCl 
10 2�  

5 18,7±0,1 4,7±0,9 20,3±0,3 3,2±0,1 4,9 
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1 5,4±1,2 7,1±1,5 31,9±0,3 26,3±2,7 7,4 
3 24,0±1,6 2,8±0,1 26,2±0,1 15,3±0,1 2 

NaCl 
20 2�  

5 39,0±0,1 1,3±0,1 14,5±0,1 5,2±0,4 5 
1 18,0±0,9 7,6±2,1 25,8±1,7 19,8±1,2 1,5 NaCl 

40 2�  3, 5 - - - - - 

 
�!"$!"+$��� , &��+$�8  '&+!"+�"$.8��!"�    !"�$!!#2  *$.�0�  �#!"$��,  �  �"1$.8�35  

$0� ��0#��+  �".�'#$"!, . ��#  & ��0#��+  + �7�.���+#���2  !�!"�,���  "$2 ��.$$  +�7�#!"# -
$" �7 -7# �0�#��'$��,  �#�8$���%  7#-�"3  1�&0�5  )��2���+#��%  (�#0�2$1�+#  �  1� ., 
2003). �1�# �  �$# *�,  ��.89$%  '#!"�  �7�.���+#��35  !"�& "&�  (�7+�.,$"  !&1�"8  �  !($ -
*�)� $  '&+!"+�"$.8��!"�  *$.�0�  �#!"$��,     �� �$"�32  !"�$!!#2 . ��  ="�2  0�+��,"  �$ -
7&.8"#"3  &.8"�+���+#��,  �7�.���+#��35  !"�& "&�  + �#!"+��#5  �#7�35  !�.$% , 01$ (� -
 #7#��  ��.89#,  '&+!"+�"$.8��!"8  ��:$ "�+    �#!"+��#2  CuSO4, '$2  NaCl, Na2SO4  �   
MgSO4, # "# 6$  �#.�'�$  #1$ +#"��!"�  + �$# *��  0�(� �"�.8�35  �  !"$�.$+35  '$�$� �+  
!  �$# *�$%  (����!" �+ . 

�  �"�0$  7#2$"�2 , '"�  (�  �$# *��  �7�.���+#��35  !"�& "&�  �#  "�(3  �  &��+$�8  7#!� -
.$��,  !�$13  2�6��  !&1�"8  �  !($*�)� $  �$#0���+#��,  �#!"$��%  �#  !��"+$"!"+&/-�$  
+�71$%!"+�,. ��="�2&  (�$1.#0#/-�%!,  .#���#"���3%  (�15�1  (�7+�.,$"  (��0��7��� -
+#"8 '&+!"+�"$.8��!"8  ��:$ "�+    7#!�.$��/  !�$13 , �$  �0�#��'�+#,!8  �7&'$��$2  "�.8 -
 �  &!"�%'�+�!"�    7#!�.$��/  !$2,� . ��#'�2�!"8  $0� + +�72�6��!"�  (��0��7���+#��,  
�$7&.8"#"�+  (�.$+35  �!(3"#��%  �#!"$��%  �#  7#!�.$��35  (�'+#5 . ���2$��2�!"8  ="�0�  
(�15�1#    1�&0�2  !"�$!!#2  �  ��:$ "#2  �&61#$"!,  $-$  +  �� �$"�7#*�� . 

 

��! . �����!"  = !(.#�"#  (I) �   #..&!#  (II) .�!"�+35  (.#!"���  (� ) �  0�(� �"�.$%  (� ) 
)#!�.�  + &!.�+�,5  7#!�.$��,  !�$13  

�#��#�"3   &.8"�+���+#��, : 1 – �� +	��  (0.5 20/. ) + ���  (2.5 20/. ) (!�$1# ); 2 – 
!�$1#  + NaCl (0.5%); 3 – !�$1#  + NaCl (1.0%). 

 
�"����  ����)��%).  
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��1 , !$2$%!"+�, ���)#�2# , ��$�. . 
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0$�2��)�.�0�'$! �%  �#%��  �#0$!"#�#  + (��*$!!$  1.�"$.8�35  9��� �5  ).���!"�'$ -
! �5  ��2$��+  (���,.  &'#!"�$  + )��2���+#���   #+ #7! �%  (�� #!(�%! �% , 0�� #�! �% , 
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(��"�'$! � - #7#5!"#�! �% , $+��($%! �% , !�$1�7$2��2��! �% , #� "� -#.8(�%! �%  ).�� . 
��&(�3%  �!!.$1�+#"$.8  ).��3  �#+ #7# �  �#0$!"#�#  � . 	 . �&7�$*�+  +3! #7#.  (�$1.� -
6$��$  �  "�2 , '"� ... «�#0$!"#�  $!"8 �1��  �7  *$�"��+  �#7+�"�,  �#  �#+ #7$ �#0���� -
 !$��)�"��%  �  !"$(��%  ).��3 ». ��  !'�"#. , '"�  �#0���� - !$��)�"�#,  ).��#  �2$$"  #+-
"�5"����$  (���!5�61$��$ . � . 	 . �#.&9 �  ((�  �16�$+�% , 2008) (�$1(�'�"#$"  "$���/  
2�0�#*�����0�  (���!5�61$��,  �#0���� - !$��)�"��%  ).��3 .  

�  �#0����2  �#0$!"#�$  +31$.,/"!,  !.$1&/-�$  +3!�"�3$  (�,!# : !"$(��% , �#0���� -
 !$��)�"�3% , .$!�!"$(��% , !&�#.8(�%! �%  #.8(�%! �%  �  ��+#.8�3% . ��$��.#1#$"  0�� -
�� -.&0�+#, , 0���� -!"$(�#,  �#0���� - !$��)�.8�#,  �#!"�"$.8��!"8 . �.#��  (�$1!"#+.$�3  
.$!# , ��.89�$  (.�-#1�  7#��2#$"  ! #.8�� -�!3(�#,  �#!"�"$.8��!"8  (�8+�+ ,1979.).  

��  +�&"�$��$0����2  �#0$!"#�$  �#7+�+#$"!,  #��1�#,  �#!"�"$.8��!"8 ,  �01#  �#!"$ -
��,  �!(3"3+#/"  �$1�!"#"�  +.#0�  ��.89�0�  +$0$"#*�����0�   ($���1# . ��#  5#�# "$�� -
7&$"!, !�.8��%  �#7�$6$���!"8/  �   !$��)�"��!"8/  !�!"#+# . �  !�!"#+$  )�"�*$��7�+  
(�'"�  �"!&"!"+&/"  �1��.$"�� � , .& �+�'�3$  �   .&��$.& �+�'�3$  �#!"$��, . ��$��.# -
1#/"  - 2��0�.$"�� � ,  &!"#��� �  �  (�.& &!"#��� � . ;.���!"�'$! �%  !�!"#+  �5  ��0#"  
=�1$2�'�32�  �#!"$��,2� . �#���.$$  �#7+�"#   !$��)�"�#,  �#!"�"$.8��!"8  + #��1�35  
 �".�+��#5  +�&"�$��$0�  �7+$!"�, �+�0�  �#0$!"#�# ,  �"��3%  �".�'#$"!,  !&5�!"8/   .� -
2#"# (�'+$��32�  &!.�+�,2�  �  �$.8$)�2  2$!"��!"� . >"# �#!"�"$.8��!"8  �".�'#$"!,  
�#7�����#7�$2  0�&((���+� , '"�  0�+���"  �  $@ 1�$+��!"�  �  �"!&"!"+��  (��7�# �+  &0#!#-
��, . ��$1�  �#0���� - !$��)�"��%  �#!"�"$.8��!"�  +!"�$'#/"!,  7#��!.�  "�#0� #�"�+35  
#!"��0#.�+ , !(��$� , ��.$(�5� , 6�!"$�#  �#..#!# , 1$�6� -1$�$+# !  )��0#���1�32  "�#+, -
�32  (� ��+�2 , 2��0�$  (�$1!"#+�"$.�   �"���0�  �2$/"  ($�$1�$#7�#"! �$  �  +�!"�'�� -
!�$1�7$2��2��! �$   ���� .  

�&5�$   #2$��!"3$  ! .��3 , �!��$���  /6�35  = !(�7�*�%  0�� , (�$1!"#+.,/"  �" -
.�'�3$  &!.�+�,  1.,  �#7+�"�,  #��1��%  �#0���� -  !$��)�"��%   �#!"�"$.8��!"� . �!��$� -
��  ��0#"  #��1��%  �#!"�"$.8��!"8/  �7+$!"�, �+3%  �#0$!"#� . �#  �#7.�'�35  ! .��#5  
71$!8 �#7+�+#/"!,  �#7.�'�3$  *$��73   !$��)�"�+ . 

��$1�  �#0���35   !$��)�"�+  �2$/"!,  "��  �#(�#+.$��,  #1#("#*����35  !"��$��%  
!���-$!"+    #��1�32  &!.�+�,2  6�7�� .  

1) =)$2$��7#*�, - !� �#-$��$  # "�+��%  '#!"�  6�7�$���0�  *� .# , &!�.$��$  
)�"�!��"$7#  �  +3�#��" #  &!"�%'�+�!"�    7#!�.$��/ ; 2)  ���)�.�7#*�, -!(�!����!"8  
+31$�6�+#"8  ��7 �$  "$2($�#"&�3 ; 3)  !$��)�"�7#*�,  - &!�.$��$  )��2   !$��2��)�72# . 

��#'�"$.8��  +�  ).��$  �#0$!"#�#   �.�'$!"+�  �#0���� - !$��)�"�35  +�1�+ . �# �5  
490 (�2#��+# , 2007). 

�$+#9��! �$  (.#"� , 01$ �#2�  (��+�1�.�!8  �!!.$1�+#��, , �#!(�.�6$�  +�  +�&"�$� -
�$0����2   !$��)�"��2  �#0$!"#�$ . �$���"���,  $@ 7�#'�"$.8��  �#!'.$�$�# , �$.8$)  �$ -
�1����1$� . �".�'#$"!,  ��.89�2  �#7�����#7�$2  + �#!(�$1$.$���     .�2#"�'$! �5  �  
=1#)�'$! �5  =.$2$�"�+ .  

�#  �7&'#$2�% "$���"����  �2$/"!,  !�� .��#.8�3$  0���3$  0�,1� - ��2��! #, , �$ -
+#9��! #,  �  1� ., (���$7#�3$   0.&�� �  =��7���+#��32�  �#. #2�  !  +�$2$��32�  +�1�"� -
 #2�  �  &-$.8,2�  �$ . �$.8$)  $0� �#7�����#7$� .   ��+$�5��!"�  +$�9��  �".�6$�3  !  !$-
+$���%  !"����3  �  ���3+�!"3  !  /6��% . �#  "$���"����  �#%��#   ��'#$"!,  ��2���! �%  
5�$�$"  +$�9���%  0��3  �&�$�5#  (2338 2). �!��+�32�  (�'+����#7&/-�2�  (#��1#2�  ,+-
.,/"!,  +$�5�$2$.�+3$  �7+$!"�, � . �  1�.��#5  �#!(��!"�#�$�3  =��1���+#��3$  0���� -
!"$(�3$  (�'+3  (�1  !&5�2�  0���32�  !"$(,2�  �  �#7.�'�3$  ($�$5�1�3$  )��23  �"  .$! -
�35  �&�35     ���'�$+32  (�'+#2 , !&5�5  .$!�+   �   &!"#��� �+ . �$!"#2�  (�+$�5��!"8  
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.�9$�#  (�'+$���0�  (� ��+#  �  (�$1!"#+.$�#  �!3(,2� , �7+$!"�, #2� . ��'+3  �7+$!"�, -
 �+  0���� -.&0�+3$, '$���7$2�+�1�3$ , "$2�� -�&�3$ , 0���� -!"$(�3$ .  

�.#"�  5#�# "$��7&$"!,  ��-$%  !&5�!"8/  �   ��"��$�"#.8��!"8/   .�2#"# . 	7 -7# 
7�#'�"$.8��%  �#!!$'$���!"�  �  �$�1����1��!"�  �$.8$)#  �".�'#$"!,  ��.89�2  �#7���� -
�#7�$2  + �#!(�$1$.$���   .�2#"�'$! �5  =.$2$�"�+ .  

��$1�  �#0���� - !$��)�"��%  �#!"�"$.8��!"� , (��&��'$��35    �7+$!"�, �+32  !&� -
!"�#"#2 , �#�./1#/"!,  7#��!.�  #!"�#0#.�+  �  !(��$� , 6�!"$�#  �#..#!#  �  1$�6� -1$�$+#, 
=)$1�3  !  )��0#���1�32�  "�#+,��!"32  (� ��+�2 .  

�1$!8  (��&��'$�3  !2$9#��3$  (�.�1�2��#�"�3$  )�"�*$��73  !  (�$��.#1#��$2  
9#.)$,  !$1�0� , '#��$*# , (�.3��  !�.,� �+�% , !�.,� �  1�$+�+�1��%  �  +$�! �+�1��% , 1# 
1�2�����+#��$2  =!(#�*$"#  ��0#"�0�  (�8+�+ ,1978). 

�  �$7&.8"#"$ �#9�5  �!!.$1�+#��%  !���#��  198 +�1�+  �#!"$��% . ��'"�  99% +!$5 
+�1�+  �"��!,"!,    (� �3"�!$2$��32  �#!"$��,2 . �#  1�./   �&(�35  !$2$%!"+, !�1$�6# -
-�5  + !+�$2  !�!"#+$  ��.$$  9 ��1�+ , (��5�1�"!,  89 (45%) +!$5 +�1�+  ("#�.�*#  1). �# �5  
!$2$%!"+ +!$0� 6. >"�  Asteracea (26 ����� ), Laminaceae  (18 ����� ),  Fabaceae (17����� ) 
Poaceae (10 ����� ), Brassicaceae ((�  9 +�1�+ ), 10 !$2$%!"+ 27 % �2$$"  �"  4 1�  8 +�1�+  
 �"��3$  23  �"�$!.�    !�$1��2 . >"�  !$2$%!"+# Apiaceae, Cariophyllaceae, 
Ranunculaceae, Boraginaceae �  1� . �$2$%!"+# �2$/-�$  + !+�$2  !�!"#+$  2-3 +�1# 15 
(17%) ="�  Crassulaceae, Dipsacaceae, Plantaqinanaceae �  1� . �1��+�1�+�5  !$2$%!"+ 22 
(11%) ="�  Caprifoliaceae, Corylaceae, Liliaceae �  1� . 

�#�.�*#  1 
�# !���2�'$! �%  #�#.�7  ).��3  �$+#9��! �0�  �#%��#  

��.�'$!"+�   4  �# !��3   
!$2$%!"+ ��1�+  +�1�+  

%  �.�'$!"+#  
+�1�+ .  

1 ��&(�3$  (��.$$  9 +�1�+ ) 6 59 89 15 
2 ��$1��$  (�"  4 1�  8 +�1�+ )  10 22 54 27 
3 �$. �$  (�"  2 1�  3 +�1�+ ) 15 18 33 17 
4 �1��+�1�3$   22 22 22 11 

�!$0�   53 129 198 100 
�#  1�./  ($�+35  7 !$2$%!"+ (��5�1�"!,  97 +�1�+  �.�  50,3% �"  ��-$0�  '�!.#  +� -

1�+. �#  �!"#.8�3$  45 !$2$%!"+ -98 +�1�+  (19,7 %). �1���'�32�  +�1#2�  (�$1!"#+.$��  
!$2$%!"+� ,"�39�� �+3$ , �#�#�#��!�+3$ , 6�2�.�!"�3$  7+$����%�3$  7�2�+�� �+3$ , 
7#�#7�5�+3$, �!"�1�+3$  �  1� . 

�1��2  �7  +#6�35  = �.�0�'$! �5  (� #7#"$.$% ).��3  ,+.,$"!,  $@ )�"�*$��"�'$ -
! �%  !�!"#+ . ;�"�*$��73  �7&'#$2�0�  �#%��#  �"��!,"!,    �#0���� - !$��)�"��%  �  �� -
"��7��#.8��% . ���  7#��2#/"  7�#'�"$.8�3$  (.�-#1� . �#!(�.�0#/"!,  �#  ! .��#5  /6 -
��% , /0� -7#(#1��% �  /0� -+�!"�'��%  = (�7�*�� . ��!$.,/"!,  (�$�2&-$!"+$���  �#  =�� -
1���+#��35  &'#!" #5  !  -$���!"32�  (�'+#2� , ! #.#5 , �!3(,5 . ��  1�.��#2  �$  2�0&" 
7#5�1�"8  +3!� �  + 0��3 . �1$!8  + �!��+��2  1�2����&/"  !"$�6�$ - ���$+3$  2��0�.$"�� -
 � ,  &!"#��� �  �  (�.& &!"#��� � . 

��  &!.�+�,2  ���"#��, , (�1  1$%!"+�$2 =1#)�'$! �5 , ���0�#)�'$! �5  �   .�2#"� -
'$! �5  )# "���+  �#2�  �3.�  +31$.$��  +  7 )�"�*$��"�'$! �5  0�&(( . 	7  ��5  1�2��� -
�&/-$$  (�.�6$��$  7#��2#$"  0�&((#  �#0���� - !$��)�"�+ -82+�1#(33,7%). �# �+32�  ,+-
.,/"!,  +�13  ��1#  Astragalus, Medicago, Onobrychus, Salvia, Artemisia, Crepis �  1� . 
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��+�.8��  9��� �  (�$1!"#+.$�#  0�&((#  .&0�+35 �#!"$��% -70 +�1�+  (28,7%). �� -
2����&/-�2�  �#!"$��,2�  ="�% 0�&((3  ,+.,/"!,  -Filipendula hexapetala, Origanum vul-
garis, Briza media, +�13  ��1#  Vicia, Anula, Phleum, Stipa, Trifolium �  1� . ���  ��3'��  
(���7�#!"#/"  �#  0����.&0�+35 , �&�35  (�'+#5  �  7#��2#/"  !$+$�� -+�!"�'�3$  �  !$+$�� -
7#(#1�3$ ! .��3 . �#!"�"$.8�3%  (� ��+  �7�$6$� , "#   #  71$!8 '#!"�  +!"�$'#/"!,  �# -
0���� - !$��)�"�3$  �  ($"��)�"�3$  �#!"$��, . >1�)� #"��#2�  ,+.,/"!,  (�$1!"#+�"$.�  
!$2$%!"+# Poaceae, Fabaceae, Rosaceae, Asteraceae- Botriochloa ischaemum, Stipa capil-
lata, S. dagestanica, Elitrigia repens, Phleum phleoides, Trifolium medium, Medicago lu-
pulina, Melilotus officinalis, Lotus caucasicus, Astragalus, Salvia werticillata, Nepeta ra-
cemosa, Prunella vulgaris, Lamium album �  1� . 

��!.$.$!�� -�(&9$'��  –  &!"#��� �+#,  0�&((#  (�$1!"#+.$�#  43 (17,7%) +�1#2�  
�#!"$��% . �1$!8  +!"�$'#/"!,   &!"#��� �  – 9�(�+�� , �#��#��! , ��,�39�� , ��.$(�5# , 
1$�6� -1$�$+�  �  1� . �# #,  �#!"�"$.8��!"8  '#!"�  �#!(��!"�#�$�#  + #��1�35   �".�+��#5 . 
�'#!" �  ="�0�  "�(#  �#!"$��%  (���,"�  �#73+#"8 )��0#��% . �1$!8  1�2����&/"  ����1#'� , 
9#.)$� , 1&���+�� , =!(#�*$"3 , #!"�#0#.3 . ��1�� -��.�"�#,  �  !���#,  �#!"�"$.8��!"8  
(�$1!"#+.$�#  + �$7�#'�"$.8��2   �.�'$!"+$  +�1�+  (10-11 +�1�+ ) �  �0�#$"  �$7�#'�"$.8 -
�&/  ��.8  + �#!"�"$.8��2  (� ��+$   ���2��)�#,  !"�& "&�#  +�1# �"�#6#$"  5#�# "$�  
#1#("#*��  �#!"$��%     +�$9��2  = �.�0�'$! �2  )# "��#2  !�$13  �  �(�$1$.$��32  (�' -
+$��32  &!.�+�,2 . ��  ���2��)�32  (��7�# #2  2�6��  !&1�"8  �  (&",5  �  �#(�#+.$��,5  
=+�./*��  6�7�$��35  )��2 . �  �7&'#$2�% ).��$  1�2����&/"  2��0�.$"��$  "�#+,��!"3$  
�#!"$��, . ���  +!"�$'#/"!,  + !#235  �#7.�'�35  = �.�0�'$! �5  ��-#5   �7&'#$2�% "$� -
��"����  (126 +�1�+ , 63,6%). 	5  1�2�����+#��$  !+,7#��  !  �#.�'�$2  2�-��%   ���$+�%  
!�!"$23 , (��1#/-$%  &!"�%'�+�!"8    7#!&9.�+32  &!.�+�,2  !&-$!"+�+#��, . ��$1�  ��5  
2�6��  �"2$"�"8   ���$+�-�3$  +�13 : �!� � , ./"� � , 0$�#��  �  "1. �# 6$  +!"�$'#/"!,  
+�13   .&��$+�1�3$  (��5�1�3$ ) �  .& �+�'�3$  (.�.$%�3$ ). �#���.$$  ,� �  +3�#6$�3  
2��0�.$"��$  )��23  + !$2$%!"+$ Asteraceae (26 +�1�+ ),  Fabaceae (13 +�1�+ ), Labiatae  
(12 +�1�+ ). �  ="�5  (�$1!"#+�"$.$%  (�' �   +�7����+.$��,  �#!(�.�6$�3  & (�+$�5��!"�  
(�'+3 . ���  + �!��+��2  (��&��'$�3    �!"$(�$��32 , !&5�2  -$���!"32  2$!"����"#�� -
,2 . �+&.$"�� �+  28 +�1�+  (14,2 %). ���  ,+.,/"!,  !+,73+#/-�2  7+$��2  2$61& 2��0� -
.$"�� #2�  �  �1��.$"�� #2� . �  ��2  �"��!,"!,  1&9�*# , 1���� , +,7$.8, !��, , '$��� � -
�$�8  �  1� . �  �$��.89�2   �.�'$!"+$  (��!&"!"+&/"  1$�$+8,- 9 +�1�+  (45%) �   &!"#��� -
 � -3, 5 % +�1�+ .  ��$1�  ��5  -!�!�#  ��3 ��+$��#, , �$�$7# (#5&'#, , 1&� ! #.8�3% , �#� -
�#��!  ��3 ��+$��3% , ��.$(�5# , !2���1��# , 2�66$+$.8��   1$�6� - 1$�$+�  �  1� . 	!!.$ -
1&$2#, ).��#  "$!��  !+,7#�#  !  1�&0�2�  ).��#2� , 1� #7#"$.8!"+�2  '$0�  ,+.,$"!,  0$�0�#-
)�'$! �%  (#�$�.�0�'$! �% ) #�#.�7  ).��3 . ��$��.#1#/-�2  ,+.,$"!,  =.$2$�"  ���$#.8 -
��0�  "�(#  -97 +�1�+  (51,5%), '"�  & #73+#$" �#  (���� ��+$��$  ���$#.8�35  =.$2$�"�+  +�  
).��&  �#+ #7# �  �#0$!"#�#  ("#�. . 2). 

�#�.�*#  2  
�#!(��!"�#�$��$  �#!"$��%  (�  "�(#2  #�$#.# + �7&'#$2�% ).��$  

4   ��(3  #�$#.#  ��!.�  +�1�+   % ��-$0�  '�!.#  +�1�+   
1 ���$#.8�3%  102 51,5 
2 �!$��)�.8�3%  37 18,7 
3 �#+ #7! �%   33 16,7 
4 �"$(��%   11 5,6 
5 ��$+��%   7 3,5 
6 �$�"�#.8�� -#7�#"! �%  4 2,0 
7 �&!"3��3%   2 1,0 
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8 �1+$�"�+�3%  2 1,0 
�!$0�  198 100 

���$#.8�3%  =.$2$�"  (�$1!"#+.$�  "# �2�  +�1#2�   #  Centaurea cyanus, Tussilago 
farfara, Lamium album �  1� . �!$��)�.8�3%  "�(  (�$1!"#+.$�  +�1#2� ,  �"��3$  & #73+#-
/"  �#  !+,78 �7&'#$2�% ).��3  !  #��1�32�  "$���"���,2� . �#+ #7! �%  "�(  #�$#.# ,+., -
$"!,  �$7&.8"#"�2  #+"�5"����0�  (���!5�61$��,  +�1�+  Betonica grandiflora, Hedysorum 
dagestanicum, Trifolium caucasicum   �  1� .  �"�(�#,  0�&((#  �#!"$��%  (�$1!"#+.$�#  11 
+�1#2�  �#!"$��%  (5,7%).- Iris timofejewi, Stipa pennata �  1� . �!"#.8�3$  0�&((3  #�$#.�+  
(�$1!"#+.$�3  �$��.89�2   �.�'$!"+�2  �#!"$��%  (2-7 +�1�+ ). ���  "# 6$  + �(�$1$.$� -
��%  !"$($��  �"��!,"!,    �#0���� - !$��)�"�32  �#!"$��,2 .  

�.#+�#,  *$.8  �7&'$��,  ).��3  - ="�  �#*���#.8��$  �!(�.87�+#��$  $$ + (�# "�'$ -
! �%  6�7��  '$.�+$ #  �  �5�#�#  �$1 �5  �  �!'$7#/-�5  0$�$"�'$! �5  +�1�+ . 

�#���.$$  ,� �  +3�#6$�3  2$1���!�3$  �#!"$��,  ("#�. . 3), 5�",  ���  ,+.,/"!,  �1�� -
+�$2$���  �  .$ #�!"+$��32� , 1$ ��#"�+�32� ,  ��2�+32�  �  2�0&" �2$"8  �  1�&0�$ �# -
(�#+.$��,  �!(�.87�+#��, . 

�#�.�*#  3 
��#.�7  (�  �!(�.87�+#��/  �#!"$��%   

4  	!(�.87�+#��$  ��.�'$!"+�  +�1�+   % �"  ��-$0�  '�!.#  
+�1�+   

1 �$1���!�3$   96 29 
2 �$ #�!"+$��3$  68 21 
3  �$ ��#"�+�3$  57 17 
4 ���2�+3$  39 12 
5 ��"#2�����!�3$  24 7 
6 >)���2#!.�'�3$  16 5 
7 �1�+�"3$  15 5 
8 �$5��'$! �$  15 2 
9 ��-$+3$  4 1 
10 ����3$  7 2 
 �!$0�  331 100 

 
�  �#0���3%  �#0$!"#� , +  ��*$  �/�, ,  �01#  + (�$10���35  �#%��#5  �#!"$��,  �"*+$ -

"#/" , 7#+�7,"!,  (�!$ � . �1$!8  ���  + �!��+��2  !����#/"  2$1, "#   #  + ="�"  ($���1  �# -
0����2  �#0$!"#�$  *+$"&" "# �$  *$��3$  2$1���!�3$  �#!"$��,   #  9#.)$%  2&"�+'#"3% , 
1����  .$ #�!"+$��3% , =!(#�*$" , 1&9�*# ,  .$+$�  �$.3%, � �(�� , !��, , 1&���+�� , 
7�7�)��#  �  1� . �#!"8  2$1���!�35  �#!"$��%  �1��+�$2$���  ,+.,/"!,  �  .$ #�!"+$��32� . 
>"�  Taraxacum officinale, Salvia verticillata, Tymus marshallianus, Valeriana cardamines, 
Origanum vulgare, Plantago media, Rumex acetosella �  1� . �#!"$��%  ��.#1#/-�5   1$ � -
�#"�+�32�  !+�%!"+#2�  �#!'�"3+#$"!,  57 +�1�+  (17,2%). 	7  ��5  �#���.$$  ($�!($ "�+ -
�3  Iris timofeivii, Cerastum alum, Lamium purpureum �  1� . �  1� . ���2�+3$  �#!"$��,  (39 
+�1�+  12 %) (�$1!"#+.$�3  + �!��+��2  +�1#2�  !$2$%!"+ Fabaceae, Poaceae. �  �#9$% 
�$!(&�.� $  2��0�  �#7�����#7�35  �$1 �5  �  �!'$7#/-�5  +�1�+ . �  �7&'#$2�% ).��$  27 
+�1�+  ,+.,/"!,  =�1$2� #2�  �  16-+�1�+  - �$.� "#2� ,  �#!�� ��6�35  - 6 +�1�+ . >�1$ -
2#2�  ,+.,/"!,  Matricaria roseum L, Sempervivum caucasicum, Astragalus fussureatum �  
1� . �$.� "�  - Salvia  caucasicum, Orchis amblyoloba �  1� . �  �#%��$  �!!.$1�+#��,  +!"�$ -
'#$"!,  "# 6$  6 �5�#�,$235  +�1�+ : Astragalus fissuralis, Psehelus galushkoi, Tulipa bieber-
steiniana,Stipa pennata �  1� . 
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	��  ��� . � . 63. 
2. � #$+  � .� ., �"#$+  � .� ., �  1� . ;�7�'$! #,  0$�0�#)�,  �#0$!"#�# ., - � ., A �.# , 1996. 380 ! . 
3. �&7�$*�+  � . 	 . �#0���3%  �#0$!"#�  �  $0� 7�#'$��$  + �!"����  �#7+�"�,  ).��3  �#+ #7#. 1940. 
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4. �8+�+  � . � . �#!"�"$.8�3%  (� ��+  �#0$!"#�# . �#5#' #.#  1978. � . 28. 
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���   581. 582.4. 572. 
�������
�  ������
  �������������	�  ����	��������  �������  ����	�����  

������  �  ����	  �  �����	��	  �����������	� * 

�����	����  � .� .  
���	�����
��  ����������	��%�  ����	����	�  

����"#*�,  
��!&61#/"!,  +�(��!3  �  ��.�  �$ �"��35  +�$9��5  )# "���+  !�$13 ,  �"��3$  ��&!.�+�.�  

(���7�#!"#��$  + �#.0��! �2  &-$.8$  �#7�����#7��0�  �  ��0#"�0�  �#!"�"$.8��0�  0$��)��1#  
�#7.�'�35  = �.�0�'$! �5  (�$1(�'"$��% , � #5�1,-$0�!,  + 0#�2����  !�  !�$1�% ���"#��, . �1�# �  
+ !+,7�  !  #�"��(�0$��32  +.�,��$2  +�  +!$5 = �!�!"$2#5  +3,+.$�3  7#2$"�3$ �#�&9$��, , 
'"�  !+�1$"$.8!"+&$"  �  �$��5�1�2�!"�   �2(.$ !��%  7#-�"3  &-$.8, . 

��,#	�%	  ����� : �#!"�"$.8�3%  0$��)��1 , ).��# , �#!"�"$.8��!"8 , �#0���3$   !$ -
��)�"3 , !�$1#  ���"#��, , = �.�0�'$! �$  )# "��3 , !"�& "&�#  !���-$!"+ , #�"��(�0$��3$  
+�71$%!"+�,. 

���#  �& &�"#&  �2$$"  �$7 �  +3'$�'$���$   #2$��!"�$  &-$.8$ ,  �"���$  �#73+#$"!,  
�#.0��! �2 , �#!(�.�6$���$  + 16  2  �#  /0� -7#(#1 �"  !"�.�*3  �#0$!"#�#  [16]. >"�  )�#02$�"  
(�$10���% , 01$ � $!2�"�,  �#  &2$�$���  "@(.3%  .�2#"  !  �.#0�"+���32  +.�,��$2  �#!(�, , 
.#�19#)"3  �2$/"  7.�+$-$  (&!"3��3%  ��.� , ". . ! ($*�)� &  + (.#�$  !"�$!!����!"�  
���"#��,  1.,  6�+35  ��0#��72�+  71$!8 (��1#/"  +7132#/-�$!,  �"+$!�3$  �$!(.�1�3$  
 #2$��!"3$  !"$�3 , ($�$2$6#/-�$  !  (�1+�6�32�  �!3(,2� , !�.8�#,  �#!'.$�$���!"8  �  
�$7+�1��!"8  "$���"���� . �0��2�&/  ��.8  �0�#$"  �  !.#�#,  �#7+�"�!"8  (�'+$���0�  (� ��+# . 
��'+3  5�"8  �  �#7�����#7�3  (�"  !+$".� - �  "@2�� - #9"#��+35  1�  0���� -.$!�35  
 ���'�$+35 ), ��  2#.�2�-�3 , # �#  (�1+�6�35  �!3(,5  �  ! #.#5  (�'+$��3%  (� ��+  +���-$  
�"!&"!"+&$"  [1].  �$!2�"�,  �#  (�1���3%  �,1  �$�.#0�(��,"�35  )# "���+  + &-$.8$  (���7�#!"#/"  
�$  "�.8 �  �"1$.8�3$  '#5.3$  (&' �  �$��.89�5  "�#+ �#7��%  !�!"$2#"�'$! �%  (���#1 -
.$6��!"� , +30��$+9�$  �#  !�.�*$  �  +$"�&, ��  �  1�$+$!�3$  )��23 , ���#7&/-�$  + !�+� -
 &(��!"�  �#7�����#7�3%  �  ��0#"3% �#!"�"$.8�3%  0$��)��1 , &1�+�"$.8�32  ���#7�2  �#5� -
1,-$%!,  + 0#�2����  !  +�$9�$% !�$1�% ���"#��,  [2,6,7].  

�  (���6$��,5  & �#'#.#  &-$.8,  +3��6$�#  !�.��*$+#"�!"8 , '"�  !(�!��!"+&$"  �#7+�"�/  (� -
.&(&!"3��35  0#.�)�"�+ . �  �5  !�!"#+$  (��!&"!"+&/"  "# �$  5#�# "$��3$  (�$1!"#+�"$.�  
 #  Limonium meuerii, Peganum harmala, Zygophyllum fabago, Eremopyrum orientale. �.� -
��!"3$  (�'+3  �#  -$���!"� -! #.8�35  ! .��#5  �$  7#!�.$�3 , ".  . (��23+#/"!,  1�61$+32�  (� -
"� #2� . >"�  !(�!��!"+&$"  �#7+�"�/  !&5�5  �$1 �.$!8$+  �  9��., �+ ,  �"��3$  !0&-#/"!,  �#  1�$ 
&-$.8, , �2$/-$0�  & .��  �"   200 2.� .&.2. 1�  600. �  !�!"#+  (�!.$1��5  �#�,1&  !   !$��)�"�32�  
 &!"#��� #2�  �   &!"#���' #2�  +5�1�"  2��0�  "�#+,��!"35  )�"�*$��7�+ . � # 0�$��,5  
�#!(��!"�#�$�3  0���3$  !"$(�  �  (�+!$2$!"��  – ! #.8�� -�!3(�#,  �#!"�"$.8��!"8  [3,9,11] 
. 

��!.$1�+#"$.8��$  !�#+�$��$  +�1�+�% �#!3-$���!"�  �  !"�& "&�3  ="�5  �#7��"�(�35  !� -
��-$!"+  (.$!�3$ , ! #.8�� -�!3(�3$ , "�#+,��!"3$  ! .��3 , �" �3"3$  0�$���  !  7# �$(.$��32  -$ -
�$��'�32  !&�!"�#"�2 ) (� #73+#$"  �5  ��7 �%  +�1�+�% &��+$�8  �  �'$�8  !.#��$  "# !���2�'$ -
! �$  !5�1!"+� . �$7�#'�"$.8��$  +�1�+�$  �#7�����#7�$  �  �#7.�'�,  ).���!"�'$! �0�  !�!"#+#  
��:,!�,$"!,  !&��+�!"8/  �   !"�$!!����!"8/  &!.�+�%  (���7�#!"#��, , (���7+�1,-�5  �"���  �#  
(��!(�!��.$���!"8 . ��  $!"8 �#!"�"$.8�3%  (� ��+  ,+.,$"!,  �"�#6$��$2  = �.�0�'$! �5  (�$1 -
(�'"$��%  ((.�"��!"8  �  (�1+�6��!"8  !&�!"�#"# , $0� "�( , = !(�7�*�,  �   �&"�7�#  ! .���+  �  ".1., 
���'$2 , �$!2�"�,  �#  (�!"�,���$  (��!&"!"+�$  + !&�!"�#"$  2#"$���! �%   #2$��!"�%  �!��+3 , + 
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�#!"�"$.8�35  !���-$!"+#5  �$  +!$01# (��!&"!"+&/" , # "$2 ��.$$  1�2����&/"  ! #.8�� -�!3(�3$  
+�13 : 2��0�  !"$(�35 , .$!�35  �  ��35 . �!$  ="�  !+�1$"$.8!"+&$"  �  "�2 , '"�  !"�& "&�#  �#!"� -
"$.8��0�  (� ��+#  �"�#6#$"  �!��+�3$  '$�"3  �  �!��$���!"�  .#�19#)"#  �#.0��! �0�  &-$.8,  �  
!.&6�"  ��1� #"���2  &!.�+�%  ���"#��, . 

 � #.8�� -�!3(�#,  �#!"�"$.8��!"8  ,+.,$"!,  .#�19#)"�32  "�(�2  �  (��!&"!"+&$"  
(�+!$2$!"�� , 5�",  �5  !���-$!"+#  ).���!"�'$! �  �$1�3  �  �#7��7�$�3 . ���  �$  �2$/"  
!�2 �&"�0�  �#!"�"$.8��0�  (� ��+# , �5  (��1& "�+��!"8  ��7 # , # ,�&!��!"8  !.#��  +3�# -
6$�# . �1�# �  �5  �"1$.8�3$  = �"�(3  2�0&" �$7 �  �".�'#"8!,  1�&0 �"  1�&0# +1�.8  +3-
!�"��0�    .��#  �  + 7#+�!�2�!"�  �"  5#�# "$�#  !&�!"�#"#  [12]. �#  7#"$�$��35   #2$��!"35  
+3!"&(#5  (�1  1�$+$!�32  (�.�0�2  (���7�#!"#/"  !���-$!"+#  !  Sempervivum caucasicum, 
Asplenium trichomonales, Ceterach officinarum, Polypodium vulgare. ���  +3+$"��+#���  �  
1�61$+�% =��7��  ! #.  ���#7&$"!,   #2$��!"#,  2& #,  �"��#,  !(�!���#  !*$2$�"���+#"8  -$ -
�$��'�3%  !&�!"�#" . ���0��#.8�3  �" �3"3$  �  !&5�$  !$+$�� -7#(#1�3$ ! .��3  �#  7# �$( -
.$���2  -$�$��!"�2  !&�!"�#"$  !  )�#02$�"#2�   �./'�5  (�1&9 �+�1�35  �#!"$��%  Ono-
brychis cornuta. �$!"#2�  *$�"�#.8�#,  '#!"8  ="�0�  6$ ! .��#  5#�# "$��7&$"!,  (.�"�32�  
7#1$��$��,2�  �7  Salvia canescens �  Artemisia caucasica. 

�#  �7+$!"�, #5  2$.�+�0�  ($���1# , ���#�&6$�3  &'#!" �  "�(�'��%   #.8*$ -
)�.8��%  ).��3  !  Convolvulus ruprechtii, Erysimum aureum, Zosima absinthifolia, Salvia 
canescens,  Astragalus alexandri, Gypsophila capitata, �$ �"��3$  �7   �"��35  +!"�$'#/" -
!,   +�  ��&"�$��$0����2  �#0$!"#�$ . 

           � �$+$!�#,  �#!"�"$.8��!"8 , ��.89$%  '#!"8/ , ",0�"$$"   �  1�& &-$.8, , 01$ (�'+$��3%  !.�%
.8,  �#  2#.�2�-�35  �  !.#��  (�"#"$.8�35  (�'+#5  �$1�  �  �".�'#$"!,  �"  !�$1����%  �  ��.$$  
2$7�)�.8��%   ��$'��%  '#!"� , �#!(�.�6$��35  7�#'�"$.8��  +39$ �#  �35.35  0���35  .$! -
�35  (�'+#5 . �!.�   (��  �#'#.$  1�2����&/"  Rhus, Cotinus, Cotoneaster, Rhamnus pallasii, "�  
1#.89$ ��3'�32�  !"#��+,"!,  Pyrus, Acer, Carpinus, Celtis, Fraxinus, Viburnum �  ".1. ��� -
!.$6�+#$"!,  ($�$5�1  �  !�$1�  "�#+,��!"�0�  (� ��+# : �#7�$6$��3$  ��.$$  �" �3"3$  0�&( -
(���+ �  �7   !$��)�.8�35  (�$1!"#+�"$.$%  !$2$%!"+# Lamiaceae (1&���+�� � , 9#.)$� ) �  
Boraginaceae  (!��, � , .�(&' � , ����$� ) !2$�,/"!,  ��.$$  !�2 �&"32�  �  �"��!�"$.8��  
2$7�)�.8�32�  Apiaceae ( &(3�8 , .#7&��� , !2����, ), Brassicaceae (7&�,� # , '$!��'��*# , 
��'�#,  )�#. # ), Poaceae (7$��# , "�,!&� # , $6#,  �!"�3 ) �  2��0�'�!.$��32�  Allium (.& � ) 
[13].  

�1�# �  .#�19#)"�32  "�(�2  �#!"�"$.8��!"�  0�$��$% �  ��.$$ -2$�$$ (�.�0�5  &'#-
!" �+  ,+.,/"!,   7.# �+� -(�.3��� -�#7��"�#+�3$  !"$(�  ���01#  !  (��2$!8/   &!"#��� �+ . 
	7  �1��.$"�� �+  71$!8 '#!"�  �  ��3'��  + ��.89�2   �.�'$!"+$  �#7+�+#/"!,  +�13  Bro-
mus, Aegilop, Alussum, Helianthemum, Filago, 2��0�$  �7   �"��35  ,+.,/"!,  =)$2$�#2� . 
�  !�!"#+$  �#7��"�#+8,  �#���.$$  5#�# "$��3  +�13  Artemisia, Centaurea, Teucrium, 
Salvia, Veronica, Verbascum, Gallium, Inula, Achillea, Nonea. 	7  ����+35  '#!"�  +!"�$ -
'#/"!,  Trifolium, Medicago, Astragalus, Onobrychis, Vicia. ��  �!��+�32�   �2(��$�"# -
2�  "�#+�!"�,  +!$ 6$  ,+.,/"!,  +�13  7.# �+  Festuca, Bromus, Anisantha, Phleum, Stipa, 
Aegilops [3,13].  

�# �2  ���#7�2 , (�'"�  (�+!$2$!"��  + �#!"�"$.8��2  (� ��+$  �#.0��! �0�  &-$ -
.8, ,  #  "�(�'��%  #��1��%  !�!"$2$  (����2#/"  &'#!"�$  �#���.$$  7#!&5�&!"�%'�+3$  
(�$1!"#+�"$.�  "�#+,��!"35  �  1�$+$!�35  )��2  529 +�1�+  �7 299 ��1�+  �  74 !$2$%!"+ ('"�  
!�!"#+.,$"  16,3% �"  +!$% ).��3  �$!(&�.� �  [7,15]. ��$1�  ��5  +!"�$'#/"!,  =�1$2� �  �#0�� -
�� - !$��)�"��%  �#!"�"$.8��!"� : Elytrigia gracilis, Stipa caucasica, Reseda globulosa, 
Grambe gibberosa, Astragalus alexandri; =�1$2� �  �#0$!"#�# : Delphinium macropogon, 
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Hornungia angustilimbata, Matthiola daghestanica, Coridalis tarkiensis, Convolvulus 
ruprechtii, Allium grande; �$.� "�+3$  +�13 : Juniperus oblonga �  J. polycarpos, Cerasus 
incana, Rhamnus pallasii, Quercus petrae; �  �#!"$��,   �#!�35   ��0 : Ancathia igniaria, 
Nonea deccurens, N. Setos� , Eremurus spectabilis [4,5,10,14]. �  �#!"�,-$$  +�$2,  �7  525 
(���7�#!"#/-�5  71$!8 +�1�+  100 �2$/"  !"#"&!  �$.� "�+ , 37 – =�1$2� �+ , # 33 +�1# 7#-
�$!$�3  +  �#!�3$   ��0�  ��!!�� , �#0$!"#�#  �  �3+9$% ���� . ��  $!"8 !�+� &(�3%  0$�� -
)��1  (�1���35  �#!"$��%  �#.0��! �0�  &-$.8,  !�!"#+.,$"  140 +�1�+ , '"�  (�7+�.,$"  !'� -
"#"8 1#���$  &-$.8$  $!"$!"+$��32  �$)&0�&2�2  (�1���35  =.$2$�"�+  ).��3 ,  �"��3$  + 
!&22$ !�!"#+.,/"  26,7% �"  +!$% ).��3 , ".$. '$"+$�"&/  '#!"8  [8].  

�!.�  �#�89$  "$���"���,  �#.0��! �0�  &-$.8,  �3.#  2$!"�2  !���32  �  7#!"3+9�2 , 
�$!2�"�,  �#  (��*$!!3  =��7��  (+�1�#, , +$"��+#, ) �  "$ "���'$! �$   �.$�#��, , "�  "$($�8  
�!��+�32  $0� (�$���#7�+#"$.$2  !"#.  '$.�+$  + !+,7�  !  "$2, '"�  �$1�#  "$���"����  !�1$�6#"  
2��0�  .$0 �  1�!"&(�35  + (.#�$  �#7�#��" �  ��0#"!"+ , + "�2  '�!.$  �  !"���"$.8��0�  2#"$��#.#  [1]. 
A��� �2#!9"#��#,  �#��"#   #�8$��+  �$&7�#+#$2� 2$�,$"  .#�19#)"  &-$.8, , �#7+���"�+  $0� �"  
�!��+#��,  1�  +$�5&9 � , (�.��!"8/  �#7�&9#,  (��  ="�2  !�$1& !&-$!"+�+#��,  6�+35  
��0#��72�+ . �1�# �  �#!"�"$.8�3%  (� ��+  �$#0��&$"   #  �#  (�,23$ , "#  �   �!+$��3$  
1$%!"+�,. �  ���  (��!&"!"+&/"  &6$ (�+!$2$!"�� . ��  +!$5 = �!�!"$2#5  +3,+.$�3  �(�$ -
1$.$��3$  �#�&9$��,  �!"���'$! �  !.�6�+9$0�!,  �$6�2#  0#�2���'��0�  )&� *������ -
+#��,  !���-$!"+ , �!.#�.$��$  = �.�0�'$! �%  !"�#"$0��  +36�+#��,  #����0$��35  +�1�+  
�  !���-$!"+ , !��6$��$  (����1�� -�$ �$#*�����%  !(�!����!"�  �  ��2$�#  0$��)��1�2 . 
���#7�"$.8��  !"�% �$  + 1#���%  (����1��%  !�$1$  �  6�7�$!(�!���3$  #����0$��3$  =.$-
2$�"3  +3"$!�,/"!,  �  �$7+�7+�#"��  &"�#'�+#/"!, . �$�,$"!,  !($*�)�'��!"8  �  �#�&9# -
$"!,  (����1�#,  !�!"$2#"�'$! #,  !"�& "&�#  (�(&.,*�% . �  �#�&9$��35  = �"�(#5  �!+#� -
+#/"!, , # 7#"$2 �  �#"&�#.�7��&/"!,  '&6$��1�3$  +�13 , ".$. &!�.�+#$"!,  = !(#�!�,  !� -
�#�"��(�+ .  

��="�2&    �2(.$ !�#,  7#-�"#  +!$% "$���"����  �#.0��! �0�  &-$.8,  �"  !"�$2� -
"$.8��0�  �#7�&9$��,  1#+��  !"#.#  # "&#.8��%  �  �$��5�1�2�% . �#7&2��$ , �$�$6��$  �" -
��9$��$    (����1�32  ��0#"!"+#2  (�7+�.�"  �$  "�.8 �  �#!.#61#"8!,  �$(�+"���2�%   �# -
!�"�%  �  &�� #.8��!"8/  �#2 , ��  �  !�5�#��"8  $0� ($�+�71#��&/  6�+�(�!�&/  7�$.�- -
��!"8   �  (��2$�3  (��#7�"$.8��%  !"�% �!"�  6�+�%  (����13  1.,  (�"�2 �+ . 

�
���
  
�#!"�"$.8�3%  (� ��+  !.&6�"  ��1� #"���2  &!.�+�%  !&-$!"+�+#��,  (!"$($�8  �+�1�$��� -

!"� , (.�"��!"8  �  (�1+�6��!"8  !&�!"�#"# , $0� "�( , = !(�7�*�,  �   �&"�7�#  ! .���+ ). 	  !"�& "&�#  
�#!"�"$.8��0�  (� ��+#  �"�#6#$"  �!��+�3$  '$�"3  �  �!��$���!"�  .#�19#)"#  �#.0��! �0�  &-$-
.8, . ���'$2 , �$!2�"�,  �#  (�!"�,���$  (��!&"!"+�$  + !&�!"�#"$  2#"$���! �%   #2$��!"�%  �!��+3 , 
+ �#!"�"$.8�35  !���-$!"+#5  �$  +!$01# (��!&"!"+&/" , # "$2 ��.$$  1�2����&/"  ! #.8�� -
�!3(�3$  +�13 : 2��0�  !"$(�35 , .$!�35  �  ��35 , ���#7&/-�5  + !�+� &(��!"�  �$��3 ��+$� -
��  ��0#"3% �#!"�"$.8�3%  0$��)��1  �#7��%  !�!"$2#"�'$! �%  (���#1.$6��!"�  �  &�� -
 #.8��!"� .  

* (���1)  ��"�����  �  ���
�$  7!�  « ��#�%	  �  ���#�� -"	������#	�
�	  
���%  ���� -
��*������  ������ » <  �  1290 ��  31.08.2009 � . "�  "����	�	  «
	��0���  �	�
�$  �����  
0���% , 0���%  �  ��������
�  ���#�%$  �����  ��*�����1����  ��"��1������)  �������#	 -
�
�$  �	������ » 
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���  582.4 

��������	�  >����	�	  	  ���	��
  	�  ����
����   POACEAE ��  ����	 -
���		  ���������  

��$���	��  � .- .  
���	�����
��  ����������	��%�  ����	����	�   

        ��,#	�%	  ����� :  ).��# , 7.# � , �#!"�"$.8��!"8 , +�1 , ��1 , !$2$%!"+�, =�1$2� , �$ -
.� " . 

�  !$2$%!"+$ Poaceae ).��3  �#0$!"#�#  �#!'�"3+#$"!,  297 +�1�+ , �"��!,-�5!,  97 
��1#2 . ���0��#.8��!"8  ).��3  �#0$!"#�#  +�  2��0�2  �(�$1$.,$"!,  $$ +3!� �2  (��*$� -
"�2  =�1$2�72#  �  �$.� "�+�!"� . �  �#!"�,-$$  +�$2,  �#  "$���"����  �#0$!"#�#  (���7�# -
!"#$"  454  #+ #7! �5  =�1$2� �+  [1]. �1��2  �7  .�1$��+  (�  !�1$�6#��/  ="�5  +�1�+  �#  
"$���"����  �$!(&�.� �  ,+.,$"!,  !$2$%!"+� Poaceae [2],  �"���$  + .� #.8�35  �  *$��"� -
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'$! �5  ).��#5  �$!(&�.� �  7#��2#$"  2-3 (�7�*��  +  �.�'$!"+$���2  �"��9$��� .  27 +� -
1�+ �7  +!$0� !(�! #  !$2$%!"+# �"��!,"!,    0�&(($  �#!(��!"�#�$��35  "�.8 �  �#  �#+ #7$ 
�#!"$��% . >"�  "�#+,��!"3$  �#!"$��, , �"��!,-�$!,    16 ��1#2  ("#�. .). ��2����&/"  (�  
 �.�'$!"+&   #+ #7! �5  =�1$2� �+  ��13  Calamagrostis �  Festuca  !  4 +�1#2�  +  #61�2 . 
��  1+# +�1# !�1$�6#"  5 ��1�+ , (�  �1��2&  – 9 ��1�+ . �  ="�2  !$2$%!"+$ �2$$"!,  4,7 % 
+�1�+ , �"��!,-�5!,    0�&(($  �$.� "�+35 .    

�#+ #7! �$  =�1$2�'�3$  +�13  �7  �7&'#$2�0�  !$2$%!"+# �#  "$���"����  �#0$!"#�#  
(���7�#!"#/"  + 6 0�&((#5  �#7.�'�35  )�"�*$��7�+ . ��2����&$"  (�   �.�'$!"+&  +�1�+  
0�&((#  !&5�5   #2$��!"35  ! .���+ , �.�  �#0���� - !$��)�.8�3$  !���-$!"+# ,  &1# �"�� -
!,"!,  14 +�1�+ . �  .&0�+�2  )�"�*$��"�($  +!"�$'#$"!,  9 +�1�+ . �   !"$(��2 , .$!��2 , +�1-
�� -��.�"��2  �  (!#22�)�.8��2  )�"� �2(.$ !#5  !�!�$1�"�'$��  .�98  (�  �1��2&  +�1& 
("#�. .). �# �2  ���#7�2 , �#���.$$  =�1$2�!($*�)�'�32�  )�"�*$��7#2�  �#0$!"#�#  ,+-
.,/"!,  �#0���� - !$��)�.8�3$ , !�!�$1�"�'$��3$  + !�$1�$0��8,5  	7+$!"�, �+�0�  �#0$-
!"#�# . ���2$���  "# #,  6$ 7# ���2$���!"8  �#!(�$1$.$��,  5#�# "$��#  1.,  �$.� "�+35  
+�1�+  �7  �7&'#$2�0�  !$2$%!"+#. �1�# � , (�2�2�  !&5�5   #2$��!"35  ! .���+ , �$.� "� -
+3$ 7.# �  �1��# �+�  (�$1!"#+.$�3  �  + .$!�35  )�"�*$��7#5 . �!$0�  4 +�1# �$.� "�+�0�  
5#�# "$�#  - ���"#"$.�  .&0�+�0�  ).���*$��"�(# . 

�#�.�*#   
�+�1�3%  !(�!�   #+ #7! �5  =�1$2�'�35  �  �$. �"�+35  7.# �+ , (���7�#!"#/-�5  

 �#  "$���"����  �#0$!"#�#   
4  �# !��3  ;�"�*$��7   �#!(��!"�#�$��$  �  5#�# "$�  =�1$2�72#  �  

�$.� "�+�!"�  
1 Elymus buschianus (Roshev) Tzvel.- 

�3�$%��  �&9#   
�&0�+�%    �#0 .: �� . .-�/.8" . 

�#+ .: �� , �� , �� .  
�������  

2 E.  caucasicus (C. Koch) Tzvel. = 
Agropyrum caucasica (C. Koch) 
Grossh.-  
� .    #+ #7! �%  

�$!��%  �#0 .: ��$10���3% , (/6� .), �#%"#0�- �#�# -
!#�#�! �% , �#2&�! �% .   
�#+ .: �� , �� , �� , ?�� , ?� , � .  
����	�����������  ������  

3 E. procudinii (Seredin) Tzvel.- � .  
��� &1��#   

�$!��%     �#0 .: �5" .-�/� . 
�#+ .: �� , �� . 
�������  

4 Elytrigia gracillima (Nevski) Nevski. 
- 
�3�$%  !"��%�3%   

 ����� -
!"$(��%     

�#0 .: ��$1 . (�#.0� ) �$�"� .-�#0 .: �� . .-
�/.8" .,  
�#+ # .: �� , �� , �� . 
�������  

5 Psathyrostachys daghestanica  
(Alexeenko) Nevski.  - 
��2 � �.�!��  1#0$!"#�! �%    

 �&5�$   ! .� -
�3    

�� . V - VII. 60-80 !2 . �#   �7+$!"�, �+35  
! .��#5 , + !�$1� . 0��� . (�,!$ . 
�#0 .: ��$10���3% , (�&�1$� , ��2# , ��� $% ), 
�#%"#0�-�#�#!#�#�! �%  (�&'�� ), �$� -
"�#.8�� -�#0$!"#�! �%  (�&1#5#� , �#16#. -
2#5� , �$�0$��.8 , �&��� , �#�#1#5 , ��".�5 ).  
������� . ���������  ������ , �
�����  �  
��
����  �����   �	����  �  �
����
�
    

6 P. rupestre (Alexeenko) Nevski. -  
� .   ! #.8�3%  

 ����� -
!"$(��%  

�� . V - VII. 50-70 !2 . �#  �7+$!"�, �+35  
! #.#5 , + !�$1� . 0��� . (�,!$ . 
�#0 .: �#%"#0�-�#�#!#�#�! �%   (�$ $0� , 
�#16#.�! ), �$�"�#.8�� -�#0$!"#�! �%  
(�&1#5#� , �$�0$��.8 , �&��� , ��2�3 ,  ��" -
.�5 ) ������� . ���������  ������ , �
�� -
���  �    ��
����  �����   �	����  �  �
����
 -
�
    

7 Bromopsis aristata (C.Koch) Holub.-  
��!"�$*  �!"�!"3%   

�&0�+�%   �#0 .: �$�"� .-�#0 .  
�#+ # .: �� , �� , �� . 
�������  
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8 Brachypodium pinnatum (L.) Beauv.- 
����" ���6 #  ($��!"#,  

�$!��%   �#0 .: �#7�$ �+! �% , �#%"#0�- �#�#!#�#� -
! �% , �$�"�#.8�� -�#0$!"#�! �% , �5"3� -
! � - �/���! �% , �� .�!2"# -
�/.8"31#0! �% .   
�#+ .: �� , �� , �� , �� , �� , ?�� , ?� .  
������  ��  ���
�	�����	�  ��	
�  

9 B.  silvaticum (Huds).-   
 � . .$!�#,  

�$!��% .  �#0 .: ���2��! �% , �$�! � -�&2! �% , �$� -
! � -�&.# ! �% , �#7�$ �+! �% , ��$10�� -
�3%, �&%�# ! �% , �#%"#0�-�#�#!#�#�! �% , 
�#2&�! �% , �5"3�! � - �/���! �% . 
�#+ .: +!$ �#%��3 .  
������  ��  ���
�	�����	�  ��	
�  

10 Bromus driziformis Fisch.et C. A. 
Mey.-  
 ��!"@�  "�,!&� �+�1�3%   
 

 �&0�+�%   
  

�#0 .: �$�! � -�&.# ! �% , ��$10���3% , 
(�#('&0#%, �#� � , �$��$�" ), �#2&�! �% ,  
�5"3�! � - �/���! �%  (�./" , �&�#5 ). 
�#+ .: �� , �� , �� , �� , ?� , � .  
���������  ������  

11 Helictotrichon adzharicum (Albov) 
Grossh.-  
�+!$*   #16#�! �%  

�$"��)�.8 -
�3%  

�#0 .: +!$ 0��� . � -�3 .  �#+ .: �� , �� , �� , �� , 
�� , �� , ?�� , ?� , � .  
�������  

12 Trisetum buschianum Seredin.-  
���-$"����  �&9#    

�#2$� .  ! .� -
�3   

�#0 .: �5" .-�/� .  
�#+ .: �� , �� , �� . 
�������  

13 T. transcaucasicum  Seredin.- 
� . 7# #+ #7! �%  

�#2$� .  ! .� -
�3   

�#0 .: �$�"� .-�#0 .  
 �#+ .: �� , �� .  
�������  

14 Koeleria luersenii (Domin) Domin.- 
��� ���0  �/=�!$�# . 

 �&0�+�% , 
0���� -
!"$(��%  

�#0 .: ��$10 .  
�#+ .: �� , �� , �� , �� . 
�������  

15 Calamagrostis balkharica  P. A. 
Smirn. - 
 �$%��  �#. #�! �%    

�&0�+�%    �#0 .: �$�"� .-�#0 . 
�#+ .: �� , �� , �� .  
�������  

16 ( . � aucasica Trin.- 
� .  #+ #7! �%   

�&0�+�%    �#0 .: �$�"� -�#0  
�#+ .: �� , �� , �� , �� , �� , ?� .  
�������  

17 C. subchalybaea Tzvel.- 
B. (�'"� -!"#.8��%   

����� -
!"$(��%  

�#0 .: �� . .-�/.8" . 
�#+ .: �� , �� .  
�������  

18 C. tzvelevii Gussejnov.- 
� . �+$.$+#   

  �&5�$  ! .� -
�3   

�#0 .: �$�"� .-�#0 . 
�������  

19 Agrostis marschallina Seredin.-  
��.$+�*#  �#�9#..#   

�&0�+�%      �#0 .: �$�"� .-�#0 .,  
�#+ .: �� , �� , �� , �� , �� , ?�� , ?� . 
�������  

20 Festuca alexeenkoi E. Alexeev.- 
�+!,��*#  �.$ !$$� �   

 �&0�+�%   �#0 .:  �� . .-�/.8" ., ��#�!!#2 .   
�#+ .: �� , �� . 
�������  

21 F. caucasica (Boiss) - 
O.  #+ #7! #,   

�&5�$  ! .��3  �#0 .: �$�"� .-�#0 ., �5" .- �/�" . 
�#+ .: �� , �� , �� , �� , �� . 
�������  

22 F. yaroschenkoi (St-Yves.) Alexeev.- 
� . ���9$� �     

�&0�+�%    �#0 .: �5" .-�/�" . ��#�!!#2  
�#+ .: �� , �� . 
�������  

23 F. primae E. Alexeev - 
� . ���23   

�&5�$  ! .��3   �#0 .: �$�"� .-�#0 ., �� . .-�/.8" ., �$6" .- 
��1 .  
�#+ .: �� .  
�������  

24 F. drymeja Mert. et Koch. - � . 0�� -
�#,  
 

�$!��%   
 

�#0 .:  �#7�$ �+! �% , ��$10���3%  (�$� -
�$�" ), �#2&�! �% , �$6"��! � -��1�%! �%  
(�$6"# ). 
�#+ .: +!$ �#%��3   ��2$  �� .  
���������  ������  

25 F. gigantean (L.) Vill. - �$!��%  �#0 .:  �#7�$ �+! �% , �&%�# ! �% , �#%"#0�-
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� . �!(�.��! #,   
 

�#�#!#�#�! �% . 
�#+ .: +!$ �#%��3 .  
���������  ������  

26 Erianthus ravennae (L.) Beav. - 
>��#�"&!  �#+$�! �%   
 

 �&5�$  ! .� -
�3  

�#0 .: ���2��! �% , �$�! � -�&2! �% , �$� -
! � -�&.# ! �% , �#2&�! �% , �$�"�#.8�3%  -
�#0$!"#�  (�#%1#�! , �#.1# , �$�0$�$.8 , 
��� #"# , �.�5 , ��0#".� -��&5 ). 
�#+ .: �� , �� , �� , �� , �� , �� , ?� , � . 
����	�����������  ������ ,  �
�����  �  
��
����  �����  �
����
�
  

27 Imperata cylindrical (L.) Beauv.- 
	2($�#"#  *�.��1��'$! #,   
 
 

�3�35  .&0#5 
 
 

�#0 .: ���2��! �% , �$�! � -�&2! �%  (�$�+ -
.$�3$  �&�&�3 ), �$�! � -�&.# ! �% , ��$1 -
0���3% , (�#�5#�  �#�3 &2 ), �#2&�! �%  
(�.#2# , �$.�16� ), �$�"�#.8�� -
�#0$!"#�! �%  (��2�3 ). 
�#+ .: �� , �� , �� , �� , �� , ?� , � .  
����	�����������  ������ , �
�����  �  
��
����  �����  �
����
�
  

28 Poa primae Tzvel. - 
�,".�   ���23   

�&5�$  ! .��3  �#0 .: �� . .-�/.8" ., �$6" .- ��1 .  
�#+ .: �� . 
�������  

29 P. seredinii Galkin. - 
� . �$�$1��#   

�#2$� . 2$!"# �#0 .: �� . .-�/.8" ., �$6" .-��1 .  
�#+ .: �� , �� , �� , �� , ?�� ,  ?� .  
�������  

30  Poa alpina L. - �,".�  #.8(�% -
! �%   
 

�&5�5   .&0#5 �#0 .: +!$ 0��� . �#%��3 . 
�#+ .: �� , �� , �� , �� , �� , �� .  
 �����	���  ������  

31 Hyalopoa  czirachica Gussejnov - 
�.$�'#"�2,".�   '��#5! �%   

 �.#6� . �$! -
"# 

�#0 .: �5" .-�/� .  
�������  

32 H. lakia (Woronow) Tzvel. - � . .# -
! �%   

�&0�+�%  �#0 .: �� . .- �/.8" . 
�������  

33 Alopecurus tuscheticus Trautv. - �� -
!�5+�!"   "&9$"! �%   

�&5�$  ! .��3  �#0 .: �� . .- �/.8" ., �$6" .- ��1 ., ��#�!#2 . 
�#+ .: �� , �� , �� , �� .     

34 Melica minor Hack. - 
�$�.�+��  2#.3%  

�&5�$  ! .��3  �#0 .: �5" .-�/� ., �� . .- �/.8" . 
�#+ .: �� , �� , �� . 
�������  

35 Stipa daghestanica Grossh. - 
��+3.8  1#0$!"#�! �%   

�&5�$  ! .��3  �#0 .: �#%".-�#� ., �$�"� .-�#0 .,  �� . .- 
�/.8" .  
�#+ .: �� ., �� . 
�������   

36 S.  capillata L. - 
� .  +�.�!#"�   
 

�&5�$  ! .��3  �#0 .: +!$ �#%��3 ,  ��2$  +3!� �0���% . 
�#+ .: +!$ �#%��3 .   
����	�����������  ������  

37 S. caucasica  Schmalh.- ��+3.8  
 #+ #7! �%  
 

�&5�$  ! .��3  �#0 .: +!$ 0���3$   �#%��3 .  
�#+ .: �� , �� , �� , �� , ?� . 
����	�����������  ������  

38 Digitaria caucasica Henrard.- 
��!�' #   #+ #7! #,   

�!#22�)�.8 -
�3%  

�#0 .: �$� .-�&2 ., �$� .-�&.# . 
�#+ .: �� , �� , �� .  
�������  

39 Deschampsia caespitosa (L.) Beasv - 
�&0�+�  1$���!"3%    
 

�&0�+�% , 0�1-
��)�.8�3%  

�#0 .: +!$ 0���3$   �#%��3 .  
�#+ .: �!$  �#%��3 .  
 �����	���  ������  

 
���2��)�3%  #�#.�7   #+ #7! �5  =�1$2�'�35  +�1�+  +3,+�.  1�2�����+#��$  2�� -

0�.$"�� �+ , #�#.�7  0�&((3  �$.� "�+35  +�1�+  �7  ="�0�  !$2$%!"+# (� #7#.  "# 6$  (�'"�  
(�.��$  1�2�����+#��$  2��0�.$"��5  "�#+,��!"35  )��2  (13), .�98  �1��  +�1  (�$1!"#+ -
.$�  �1��.$"�$%  )��2�% .   

�  �5�#�,$232   +�1#2-�$.� "#2  �7  !$2$%!"+# Poaceae �"��!�"!,  2 "# !��# , ���  
7#�$!$�3  + ��#!�&/   ��0&  �#0$!"#�#  (Erianthus Ravennae, Imperata cylindrical) (��	�1  �  
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���		  �������)  ��,��)  "�  6	�	"����� , 1995). �  ��#!�&/   ��0&  ��!!��  "# 6$  7#�$!$�3  
�$1 �$  =�1$2�'�3$  1.,  �#0$!"#�#  +�13  - Psathyrostachys ruprestris, Psathyrostachys 
daghestanic� .   

��#.�7  !(�! #  (� #7#. , '"�  �#���.89$$   �.�'$!"+�   #+ #7! �5  =�1$2�'�35  7.#-
 �+  + �#0$!"#�$   5#�# "$��3  1.,  +�!"�'��%  '#!"�  �#+ #7#, !�$1�  ��5  �!���  !.$1&$" 
(�1'$� �&"8  =�1$2� �  +�&"��0���%  �$!(&�.� � . �$�89$$   �.�'$!"+�  +�1�+  !(�! #  
(�$1!"#+.,/"  ���0��#.8�3$  1.,  ��!"�'��0�  �  �$�"�#.8��0�  &'#!" �+  �#+ #7! �0�  
��$�"#  +�13 . ����2#.8��   + #�#.�7��&$2�2  !(�! $   �.�'$!"+�  +�1�+ , 9��� �  �#!(�� -
!"�#�$��35  (�  +!$2& �#+ #7&. >�1$2�'�3$  7.# �  �#+ #7# �$  "$���"����  �#0$!"#�#  
�#!(�$1$.$�3  �$! �.8 �  �$�#+��2$��� . ��98  �#  ��72$���!"�  �  + (�$10��8,5  +!"�$'# -
/"!,   (�  �1��2&  +�1& (Digitaria caucasica �  Koeleria luersenii, !��"+$"!"+$��� ). �#  �7 -
+$!"�, #5  +�&"�$��$0����0�  �#0$!"#�#  (���7�#!"#/"  5 +�1�+ , �#  .&0#5 �   #2$��!"35  
!.��#5  +3!� �0���%  – 12 +�1�+ .  �-$  8 +�1�+  ��.$$  �.�  2$�$$ �#+��2$���  +!"�$'#/"!,  
+�  +!$5 0���35  �#%��#5  �$!(&�.� � . �# �2  ���#7�2 , �#���.89$$   �.�'$!"+�  ���0� -
�#.8�35  �  1�$+��5  +�1�+  !�!�$1�"�'$��  + 0����%  0$�2��)�.�0�'$! �%  '#!"�  �#9$% 
�$!(&�.� � . 

�$"3�$  +�1# �!!.$1&$2�0�  !(�! #  (Psathyrostachys daghestanica, P. rupestre, Hya-
lopoa  czirachica �  H. lakia) +!"�$'#/"!,  "�.8 �  �#  "$���"����  �#0$!"#�#  �  ,+.,/"!,  
=�1$2� #2�  �$!(&�.� � , ($�+3$  1+# +�1# �7  ��5  7#�$!$�3  + ��#!�&/   ��0&  �#0$!"#�#  
(2009).   

�
���
   
���0��#.8��!"8  ).��3  �#0$!"#�#  +�  2��0�2  �(�$1$.,$"!,  $$ +3!� �2  (��*$�"�2  

=�1$2�72#  �  �$.� "�+�!"� . �1��2  �7  .�1$��+  (�  !�1$�6#��/  ="�5  +�1�+  �#  "$���"� -
���  �$!(&�.� �  ,+.,$"!,  !$2$%!"+� Poaceae,  �"���$  + .� #.8�35  �  *$��"�'$! �5  ).� -
�#5 �$!(&�.� �  7#��2#$"  2-3 (�7�*��  +  �.�'$!"+$���2  �"��9$��� .  27 +�1�+  �7  +!$0� 
!(�! #  !$2$%!"+# �"��!,"!,    0�&(($  �#!(��!"�#�$��35  "�.8 �  �#  �#+ #7$ �#!"$��%  �  
4,7 % +�1�+  �"��!,"!,    0�&(($  �$.� "�+35 . �#���.$$  =�1$2�!($*�)�'�32�  )�"�*$ -
��7#2�  �#0$!"#�#  ,+.,/"!,  �#0���� - !$��)�.8�3$ , '8�  +�13  (�$1(�'�"#/"  !&5�$   #-
2$��!"3$  ! .��3 . ���2$���  "# #,  6$ 7# ���2$���!"8  �#!(�$1$.$��,  5#�# "$��#  �  1.,  
�$.� "�+35  +�1�+  �7  �7&'#$2�0�  !$2$%!"+#, ��  !  �#+��%  (�$1!"#+.$���!"8/  �  + .$!�35   
)�"�*$��7#5 .  

��#.�7  !(�! #  (� #7#. , '"�  �#���.89$$   �.�'$!"+�  ���0��#.8�35  �  1�$+��5  +� -
1�+ !�!�$1�"�'$��  + 0����%  0$�2��)�.�0�'$! �%  '#!"�  �#9$% �$!(&�.� � , '"�  !+�1$ -
"$.8!"+&$" �  �$��5�1�2�!"�  (��1�.6$��,  1#��35  �!!.$1�+#��% . 

 
��	���  �	�������
  

1. �16�$+#  � . 	 . �#+ #7! �$  =�1$2�'�3$  +�13  �#!"$��%  �#  "$���"����  �#0$!"#�# . (&'$���$  
(�!���$ ).- �#5#' #.# : 	��  ��� , 2008.- 98! .   

2. �&�"&7#.�$+  � . � . ���!($ "  ).��3  �#0$!"#�# . � .4.- �#5#' #.# : >(�5# , 2009. � . 231. 
 
 
��� . 582.4. 572.1/4 
�����	����	
  ������	��  ��������
�  �	���  �������
�  ����	�� -

�	
  �������	
  ���������  	  ;�����
  	�   �����
  

�����	���  9 .� ., .��0���  � .9 ., �$��������  � .� . 



 

 255 

���	�����
��  ����������	��%�  ����	����	�  

����"#*�,  
�#.�'�$  32 �5�#�,$235  +�1�+  #��1��0�  �   #2$��!"�0�  �#.0��! �0�  &-$.8,  (�$10���%  �#0$!"#�#  

!+�1$"$.8!"+&$"  �  $0� ).���!"�'$! �%  �!��$���!"� . ���+�1,"!,  1#��3$  (�  !�!"$2#"�'$! �2& , 
= ����2��)��2& , )�"�*$��"�'$! �2&  #�#.�7& . �(�$1$.$�3  !"#"&!   �   #"$0����   �#!�� ��6�35  +�1�+ . 
� #73+#/"!,  (��'��3  �5  �$&1�+.$"+���"$.8��0�  !�!"�,��, .  

��,#	�%	  ����� : �#!"�"$.8�3%  (� ��+ , ).��# , !�!"$2#"�'$! #,  !"�& "&�# , 0$�$"�'$! �%  
(�"$�*�#. , �5�#�,$23$  +�13 , )�"�*$��=.$2$�" ,  #"$0����  �$1 �!"� , #�"��(�0$��3$  +�71$%!"-
+�, . 

�#0$!"#�  ,+.,$"!,  2$!"�2  !�!�$1�"�'$��,  ��.$$  3 "3!,'  +�1�+ , !�$1�   �"��35  
�'$�8  2��0�  (�.$7�35 , �$1 �5  �  ��"$�$!�35  + �#&'��2  �"��9$���  �#!"$��%  [1,9,10]. �  
"�  6$ +�$2,  (���.$2#  !�5�#�$��,  ="�0�  ).���!"�'$! �0�  �#7�����#7�,  !"��"  �'$�8  
�!"��  + !+,7�  !  # "�+�32  #�"��(�0$��32  +.�,��$2  [6,7,12]. �!��$���  # "&#.8�#  ="# 
(���.$2#  (��2$��"$.8��    �$��.89�2  .� #.8�32  "$���"���,2  !  �#7�����#7�32�  = � -
.�0�'$! �2�  &!.�+�,2� , ��&!.�+.$��32�  !.�6�32  0���32  �$.8$)�2 , (�1���32  �#. -
0��! �2&  &-$.8/ , 01$ + !�!"#+  $!"$!"+$���0�  0$��)��1#  +5�1,"  �$1 �$  +�13 , (�1.$ -
6#-�$  �5�#�$ . 

	7  �,1#  !($*�#.8�35  .�"$�#"&��35  �!"�'�� �+   �7+$!"�� , '"�  &-$.8$  �"��!�"!,    
#��1�32  (�$10��8,2  �#0$!"#�#  �  �#5�1�"!,  + 16  2  �"  �#5#' #.3 . >"�  !�!"#+�#,  '#!"8  
0��3  �& &�"#& ,  �"��#,  !  /0#  (��23 #$"    �#.0��! �%  1�.��$ , !  !$+$�# –   1�.��$  
�#� - #� , # !  !$+$�� -+�!"� #  0�#��'�"  !  5�$�"�2  �#�#""/�$ . �0�  5�$�"�+3$  (�1�,"�,  
!.�6$�3  �!#1�'�32�  (���1#2�  �$�0$�# , (#.$�0$�# , # "# 6$  2$.�+35  �".�6$��% . �#. -
0��! �$  &-$.8$  &7 �$ �  �$7�#'�"$.8�35   �#72$��+ :  (��  ��-$%  (��",6$���!"�  � �.�  4 
 2 , 9����#  $0�  & �!��+#��,  + &7 �% '#!"�  �$  (�$+39#/"  10-152, #  �&"3$ , �"+$!�3$  
! .��3  (�1��2#/"!,  �#  +3!�"&  ��.$$  180-2002. ��'+3  �#7�����#7�3$ : �"  !+$".� - �  
"@2�� - #9"#��+35  1�  �&�35  .$!�35 . �#  �!3(,5  �  ! #.#5  (�'+$��3%  (� ��+  �"!&"!" -
+&$". �1��%  �7   .�2#"�'$! �5  �!��$���!"$%  1#���%  "$���"����  ,+.,$"!,  �$7+�1��!"8 . 
�  !�$1�$2  7# 0�1 +3(#1#$" 300-400 22  �!#1 �+ , �!(#�,$"!,  6$ 7�#'�"$.8��  ��.89$  
[2,3,11].  

�  *$.,5  !�5�#�$��,  �$1 �5  +�1�+  �  (�$1!"#+.$��%  ��  �5  !�!"�,���  �71#/"!,  
��#!�3$  ���0�  [4,5]. ��  1#��32  2009 0�1# +!$0� 178 +�1�+  �#!"$��%  ).��3  �$!(&�.� -
 �  7#�$!$��  + ��#!�&/   ��0&  �$!(&�.� �  �#0$!"#� .  �  !�!"#+$  �!!.$1&$2�%  ).��3  �#. -
0��! �0�  &-$.8, ,  �"��#,  !�1$�6�"  525 +�1�+  !�!&1�!"35  �#!"$��%  +3,+.$��  32 +�1#  
 �#!�� ��6�35  �#!"$��% , �"��!,-�5!,    18 !$2$%!"+#2 [7,8]. �"1$.  Pinophyta, (�$1 -
!"#+.$�  !$2$%!"+�2   Cupressaceae  !  �1��2  +�1�2  2�66$+$.8�� #  2��0�(.�1��0� . 
�.#!!  �1��1�.8�35  �#!"$��%  (�$1!"#+.$�  3 !$2$%!"+#2� !  7 +�1#2� . >"�  !$2$%!"+# 
Poaceae, Liliaceae, Iridaceae. �!"#.8�3$  15 !$2$%!"+ !  25 +�1#2�  (��5�1�"!,  �#  1+&-
1�.8�3$  �#!"$��, . 5 +�1�+  !�!"#+.,/"  !$2$%!"+� Orchidaceae (17,2%). 4 +�1# (13,8%) 
�"��!,"!,    !$2$%!"+& Liliaceae �  3 +�1# & !$2$%!"+# Brassicaceae  (10,3%). ��  2 +�1# 
((�  6,9%) !�1$�6#"  !$2$%!"+# Alliaceae,  Iridaceae,  Poaceae, Asteraceae, Aceraceae. 	  
�!"#.8�3$  11 !$2$%!"+ �2$/"  (�  1 (�$1!"#+�"$./  (3,4%) ��#!��%   ��0� : Apiaceae, 
Boraginaceae, Convolvulaceae, Cupressacaceae, Primulaceae, Punicaceae, Fumaraceae, 
Ranunculaceae, Celtidaceae, Lamiaceae.  

�#232�   �&(�32�  ��1#2�  !�$1�   �#!�� ��6�35  +�1�+  &-$.8,  ,+.,/"!,  ��1  Or-
chis !  4 +�1#2� , ��  2 ����  ���	�/��  ���%  Acer, Asplenium, Allium, Viburnum, Juniperus, 
Teucrium, Stipa, Primula, Pyrus �  Sorbus. �  �!!.$1&$2�%  ).��$  !�$1�   �#!�� ��6�35  
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�#!"$��%  (�   �.�'$!"+&  +�1�+  1�2����&/"   ��("�)�"3 ,  �"��3$  + ./'#/"  + !$�,  5 
!$2$%!"+ !  14 +�1#2�  (Allium grande, Allium paradoxum, Coridalis tarciensis, Frutillaria 
caucasica), # (�   �.�'$!"+&  !$2$%!"+ -  0$2� ��("�)�"3  !  8 !$2$%!"+#2� �  11 +�1#2�  
(Anchatia igniaria, Centaurea raxdorskii, Crambe gibberosa, Convolvulus ruprechtii, Pri-
mula woronowii). �  2$�89$2  !�!"#+$  ���"#/"  )#�$��)�"3  – 2 !$2$%!"+# !  4 +�1#2�  
(Acer laetum, Acer hyrcanum, Punica granatum). 
��$��.#1#/-�2  )�"�*$��=.$2$�"�2  !�$1�  �5�#�,$235  +�1�+  �#!"$��%  �#.0��! �0�  
&-$.8,  ,+.,$"!,  .$!��%  "�(  (7 +�1�+ ) – 21,9% (Coridalis tarkiensis, Primula woronowii �  
1� .). �#.$$  !.$1&$" .&0�+�% ).���*$��"�(  (6 +�1�+ ) – 18,8% (Crokus speciosus, Stipa 
capillata, Stipa pulcherrima); ($"��)�.8�3%  !�!"#+.,$"  (5 +�1�+ ) – 15,7%  (Matthiola 
caspica, Fritillaria caucasica, Salvia verbascifolia); (!#22�)�"3  – (3 +�1#) – 9,4% 
(Crambe gibberosa, Matthiola daghestanica, Celtis caucasica) �  (�  6,3% ((�  2 +�1#) !� -
!"#+.,/"  !"$(��%  �  0#.�)�.8�3%  )�"�*$��=.$2$�"3  (��! . 1).  
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��! . 1. ;�"�*$��=.$2$�"3  �#!"$��%  ��#!�35  ���0  
��#.�7   �#!�� ��6�35  �#!"$��%  (�   #"$0���,2  �$1 �!"�  1#$" !.$1&/-&/   #�"� -

�& ("#�. . 1). 	7  178 +�1�+  �$1 �5  �#!"$��%  ).��3  �$!(&�.� � , 7#�$!$��35   + ��#!�&/  
 ��0&  �� , 32 +�1# (���7�#!"#/"  �#  "$���"����  �#.0��! �0�  &-$.8, . 	7  ��5  14 +�1�+  
7#�$!$�3  + ��#!�&/   ��0&  �$!(&�.� �  �#0$!"#�  (11 !$2$%!"+), 14 +�1�+  �#!"$��%  7#�$-
!$�3   #  + ��#!�&/   ��0&  �� , "#  �  +  ��#!�&/   ��0&  �;  (6 !$2$%!"+); 3 +�1# !�!"�,.�  
+ ��#!��%   ��0$  �� , �;  �  ����   (3 !$2$%!"+#) �  1 +�1  �7  !$2$%!"+# .�.$%�35  7#�$!$�  
"�.8 �  + ��#!�&/   ��0&  ��!!��  [4,5]. 

�#!(�$1$.$��$   �#!�� ��6�35  �#!"$��%  �#.0��! �0�  &-$.8,  (�   #"$0���,2   �$1-
 �!"�  ("#�. . 2) �#2  (� #73+#$" , '"�  ��.89��!"+�  +�1�+  (+"��#,   #"$0���, ) ,+.,$"!,  
'�!.$���  !� �#-#/-�2�!, ,  �"��3$  + ! ���2  +�$2$��  (��  �$�.#0�(��,"��2  !"$'$���  
��!"�,"$.8!"+  2�0&" �!'$7�&"8  (�.��!"8/  !  1#���%  "$���"���� . �# 6$  &,7+�2# �  "�$ -
"8,  0�&((# ,  �"��#,  2#.�'�!.$��#  �  +!"�$'#$"!,  �#  �0�#��'$��35  "$���"���,5 . 	5  
1#.8�$%9$$ +36�+#��$  "�6$  "�$�&$"  (���,"�,  !($*�#.8�35  2$�  �5�#�3 . 	 , �# ��$* , 
Delphinium puniceum &6$ �#5�1�"!,  (�1  �$#.8��%  &0��7�% �!'$7��+$��, . �$"3��#1*#"8  
�5�#�,$235  +�1�+  �2$/"  $-$  !"#"&!  =�1$2� �+  �  25 – �$.� "�+ . 

�#�.�*#  1 
�"#"&!   �#!�� ��6�35  +�1�+  

�"#"&!   ��. -+�  +� -
1�+ 

�$2$%!"+# 

��#!�#,   ��0#  ��  14 Apiaceae, Aceraceae, Asteraceae, Brassicaceae, 
Boraginaceae, Convolvulaceae, Cupressaceae, Fumaraceae,  
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Liliacea	 , Primulaceae, Ranunculaceae 
��#!�#,   ��0#  ��  �  �;  14 Alliaceae, Fumaraceae, Iridaceae,  Liliaceae, Orchidaceae, 

Poaceae 
��#!�#,   ��0#  �� , �;  �  
����  

3  Ranunculaceae, Punicaceae  

��#!�#,   ��0#  �;  1 Liliaceae 

�!$  ="�  (��2$�3  -  �#!���$'�+�$  (�1"+$�61$��$  ).���!"�'$! �%  �!��$���!"�  
�#.0��! �0�  &-$.8, , !�5�#�,/-$%!,  �.#0�1#�,  !($*�)� $  ���0�#)�� , 0$�0�#)�'$! �2&  
�#!(�.�6$��/ ,  .�2#"&  �  =1#)�'$! �2  )# "��#2 . 	  �$��5�1�2�  +3,+.,"8  = �.�0�/ , 
���.�0�/  �  0$�0�#)�'$! �$  �#!(��!"�#�$��$  (�1���35  +�1�+ , !�!"�,��$  �5  (�(&.,*�%  
+ �#7.�'�35  (����1�35  2$!"����"#��,5 , '"��3  (��,"8  (��'��3  1$0�#1#*��  �  "$2(3  
!��6$��,  '�!.$���!"� . 
���'��  6$ �$&1�+.$"+���"$.8��0�  !�!"�,��,   �#!�� ��6�35  �#!"$��%  �#.0��! �0�  
&-$.8,  2��6$!"+� . >"�  �$! ��"��.8�3%  !���  �#!$.$��$2  (.�1�+  �  ,0�1 , 1$ ��#"�+�35  
�  (�-$+35  "�#+, +3(#!  ! �"# , +3+�7 (�'+$���0�  !.�,  �  �!��$���  �#��"#   #�8$��+  (�  
1��3'$  !"��%2#"$��#.�+  �  & .#1�'��0�  0�&�"# . � $1�# "$���"����  !�1$�6#"  2��0�  .$0 �  
1�!"&(�35  + (.#�$  �#7�#��" �  ��0#"!"+ , + "�2  '�!.$  �  !"���"$.8��0�  2#"$��#.# : �7+$!"�, # , 
2$�0$., , ($!'#�� # , 0�#+�,  [2,3]. 

�#�.�*#  2 
�#"$0����  �$1 �!"�   �#!�� ��6�35  +�1�+  

�#"$0�  
���  �$1 �!"�   

��. -+�  
+�1�+  

��$1!"#+�"$.�  

1 -  1 Delphinium puniceum 
2 -  17 Ferula tatarica, Ancathia igniaria, Allium grande, Crambe gibberosa, Mat-

thiola daghestanica, Nonea deccurens, Juniperus polycarpos, Celtis cau-
casica, Coridalis tarkiensis, Iris notha, Colchicum laetum, Orchis mascula, 
Orchis simian, Orchis tridentate, Punica granatum, Stipa pennata, Acer hyr-
canum  

3 -  12 ( entaurea rasdorsky, Allium paradoxum, Matthiola caspica,   Convolvulus 
ruprechtii, Crocus speciosus, Fritillaria caucasica, Anacamptis pyramidalis, 
Orchis picta, Primula woronowii, Salvia verbascifolia, Stipa pulcherima, Acer  
laetum 

�����1�3$  2$!"���61$��,  �#7�#�#"3+#/"!,  1.,  (�.&'$��,  +#.&��+ , �&"�+�0�  �  
!"$��+�0�   #2�, , # "# 6$  0�#+�%��0�  2#"$��#.# ,  �"��3$  �!(�.87&/"!,  (��  +�7+$1$���  71#��%, 
1���6��2  �  (��"�+! �2  !"���"$.8!"+$ , �#..#!"���+ $  6$.$7��1���6�35  (&"$%, �$"����2  
(���7+�1!"+$ . �!.�  �#�89$   #2$��� --$�$��'�3$   #�8$�3  �#��"#.�  �#  +�$9��5  ! .��#5  
&-$.8, , �$  7#"�#0�+#, $0� +�&"�$��$%  '#!"� , "�  (�76$  !"#.�  +$!"�  �#7�#��" �  & !#2�0�  +5�1# + 
�$0� , �$1#.$ �  �"  �!"�'�� #  !$��+�1���1��%  +�13  �  0�,7� . �  �3�$9�$$  +�$2,  ��+3$  2$!"# 
�#7�#��" �  2#"$���! �%  (���13  (�,+�.�!8  �  +�&"��  &-$.8,  (�'"�  1�  $0�  ��*# . 
A��� �2#!9"#��#,  �#��"#   #�8$��+  �$&7�#+#$2� �72$�,$"  .#�19#)"  &-$.8, , �#7+���"�+  $0� 
�"  �!��+#��,  1�  +$�5&9 � , (�.��!"8/  �#7�&9#,  (��  ="�2  !�$1& !&-$!"+�+#��,  6�+35  
��0#��72�+ . ���  +3$2 $  #2$��!"� --$���!"�%  (���13  �#!"$��,  �  6�+�"�3$  .�9#/"!,  
6�7�$���0�  !&�!"�#"# . ��&�"  (�1   �.$!#2�  2�-�35  2#9��  &(.�"�,$"!,  �  7#0�,7�,$"!, . ���2$  
"�0�  �$7 �  +�7�#!"#$"  7#(3.$���!"8  #"2�!)$�3 , '"�  +$1$"   �!$1#��/  �#  ��0#�#5  �  '#!",5  
�#!"$��%  1�+�.8��  2�-��0�  �#.$"#  �����1�35  '#!"�* . �1�# �  �#!"�"$.8�3%  (� ��+  �$#0� -
�&$"  #  �#  (�,23$ , "#  �   �!+$��3$  +�71$%!"+�,. �  ���  (��!&"!"+&/"  &6$ (�+!$2$!" -
�� . ��  +!$5 = �!�!"$2#5  +3,+.$�3  �(�$1$.$��3$  �#�&9$��, : �#�&9$��$  �!"���'$! �  
!.�6�+9$0�!,  �$6�2#  0#�2���'��0�  )&� *������+#��,  !���-$!"+ , �!.#�.$��$  = �.� -
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0�'$! �%  !"�#"$0��  +36�+#��,  #����0$��35  +�1�+  �  !���-$!"+ , !��6$��$  (����1�� -
�$ �$#*�����%  !(�!����!"�  �  ��2$�#  0$��)��1�2 . ���#7�"$.8��  !"�% �$  + 1#���%  
(����1��%  !�$1$  �  6�7�$!(�!���3$  #����0$��3$  =.$2$�"3  +3"$!�,/"!,  �  �$7+�7+�#"-
��  &"�#'�+#/"!, . �$�,$"!,  !($*�)�'��!"8  �  �#�&9#$"!,  (����1�#,  !"�& "&�#  (�(&., -
*�%. �  �#�&9$��35  = �"�(#5  �!+#�+#/"!, , # 7#"$2 �  �#"&�#.�7&/"!,  '&6$��1�3$  +�13 , 
".$. &!�.�+#$"!,  = !(#�!�,  !��#�"��(�+ .  

��="�2&    �2(.$ !�#,  7#-�"#  +!$% "$���"����  �#.0��! �0�  &-$.8,  �"  #�"��(� -
0$���0�  �#7�&9$��,  1#+��  �$��5�1�2# . 	  + *$.,5  !�5�#�$��,  $!"$!"+$���0�  0$��)�� -
1#, + ($�+&/  �'$�$18 , (�1.$6#"  "-#"$.8��%  �5�#�$  �$1 �$  +�13   #  �$(�+"���23%  
= !($��2$�"  (����13  �  ��!�"$.�  ��)��2#*��  )�.�0$�$"�'$! �0�  �#7+�"�, . ��="�2&  
1.,  �5  !�5�#�$��,  �  �(�$1$.$��,  !�!"�,��,  "�$�&$"!,  (�!"�,��3%  �  1.�"$.8�3%  2��� -
"����0 ,  �"��3%  (�7+�.,$"  �#7�#��"#"8  (�$+$�"�+�3$  2$�3  (�  �5�#�$ . 

�
���
  
�� #.8�3$  "$���"����  !  �#7�����#7�32�  = �.�0�'$! �2�  &!.�+�,2� , ��&!.�+ -

.$��32�  !.�6�32  0���32  �$.8$)�2 , 2� �� .�2#"�2  �  0$�0�#)�'$! �2  �#!(�.�6$�� -
$2 ��&!.#+.�+#/"  !&-$!"+�+#��$  �#7�����#7��0�  $!"$!"+$���0�  �#!"�"$.8��0�  0$�� -
)��1#  �  ,+.,/"!,  �$)&0�&2�2  �$1 �5  +�1�+ , (�1.$6#-�5  �5�#�$ . �1�# � , + (�!.$1�$$  
+�$2,  +�  +!$5 = �!�!"$2#5  +3,+.,/"!,  �(�$1$.$��3$  #�"��(�0$��3$  �#�&9$��, , (�� -
+�1,-�$    (�,+.$��/  �  �#"&�#.�7#*��  '&6$��1�35  +�1�+  �  +3"$!�$��/  #����0$��35  
=.$2$�"�+ , '"�  (��+�1�"    (�"$�$  !($*�)�'��!"�  �  ���0��#.8��!"�  �#!"�"$.8��0�  (� -
 ��+# . 
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��  	����������		  ������	�����
�  �����	����  ��	  ��������� -
A������  ����	�����		  ����  

� . ������	� , � . ��������	�  

���������	��%�  ���#�� -����	�����	�1�
��  ��������  "�#���	�	��)  �  ����$���� , 


��������
��  ����������	��%�  ����	����	�  

�./'$+3$  !.�+# : (�+$�5��!"�3%  !"� , ($�$(#13 ,  �=))�*�$�"  +$��,"��!"� , 
(�$10���3$  �#+���3 ,  #�"���+#��$ , 2#!9"#�  �!!.$1�+#��, . 

�!��+�3$  =.$2$�"3   #61�0�  "$���"���#.8��0�  (�'+$���0�  �!!.$1�+#��,  - 
�7&'$��$  !+�%!"+ (�'+ , 1�#0��!"� #  �  �#  �!��+#���  ="�0�  �#71$.$��$  �5  �#  "# !��3  !  
&'$"�2  0$�$7�!# �  #0��(���7+�1!"+$���%  7�#'�2�!"� , �  �# ��$* , �7���#6$��$  �5  
(��!"�#�!"+$���0�  �#72$-$��,  �#   #�"$ . �#  �7+$!"�� , (��!"�#�!"+$���$  �#72$-$��$  
(�'+  !"��0�  !+,7#�#  !  )# "��#2�  (�'+����#7�+#��, . ��="�2&  '#!"�  (��  !�$1�$ - �  
2$. �2#!9"#���2   #�"���+#���  (�'+  =.$2$�"3  .#�19#)"#  (0$����*$��7# ) !.&6#"  
���$�"���2  (��  �(�$1$.$���  �5  0�#��* . ��'+�+$1#2 -0$�0�#)#2  5���9�  �7+$!"�3  
!.&'#�  !�+(#1$��,  0�#��*  (�'+$��35   ��"&��+  !  0�#��*#2�  �#!"�"$.8�35  #!!�*�#*�% , 
�72$�$��$  (�'+  + 7#+�!�2�!"�  �"  �$.8$)# , 2#"$���! �%  (���13  �  ".( . �2$!"$  !  "$2 
�$��5�1�2�  �"2$"�"8 , '"�  +  �&(��2#!9"#���%  �  1$"#.8��% (�'+$���%   #�"�0�#)��  + 
�!��$���!"�  �'$�8  !.#��  �!(�.87&$"!,  (�1!���3$  2#"$��#.3  �7  !2$6�35  �"�#!.$%  
�#& � . �2$!"$  !  "$2 �$��5�1�2�  �"2$"�"8 , '"�  + 1$"#.8��%  �&(��2#!9"#���%  
(�'+$���%   #�"�0�#)��  + �!��$���!"�  �'$�8  !.#��  �!(�.87&$"!,  (�1!���3$  2#"$��#.3  
�7  !2$6�35  �"�#!.$%  �#& � . �  !+,7�  !  "$2 23  (��+$.�  �!!.$1�+#��$  �  +�72�6��!"�  �  
*$.$!����#7��!"�  �!(�.87�+#��,  �$ �"��35  (�1!���35  2#"$��#.�+ , "# �5   #   #�"3  
)# "�'$! �0�  2#"$��#.#  (�;� ),  #�"�!5$23  (�+$�5��!"��0�  !"� # ,  #�"3  (.#!"� �  
�$.8$)#  �  !5$23  �#(�#+.$���  (�.�+�35  ����71  (��  1$"#.8��2  �   �&(��2#!9"#���2  
 #�"���+#���  (�'+ . 

��.#!"�  (�+$�5��!"��0�  !"� #  .$0 �  +31$.,/"!,  +�7&#.8��  �#  (�.�+�35  
&'#!" #5 . ��.#!"8  )��2���+#��,  !"� #  !�+(#1#$"  !  +$�9���%  &+#.#, �.�  +$�5�$% 
'#!"8/  ! .��# . �1$!8  + (�.�+�35  ����71#5  �$  ���#�&6�+#$"!,  (��2���3 . 

��.#!"8  "�#�7�"#  !"� #  (��5�1�"!,  �#  !�$1�//  �  ��6�//  '#!"�  ! .��# . �1$!8  + 
(�.�+�35  ����71#5  7#2$"�# (��2���3  �$7 �% 0.&���3 . ��.#!"8  #  &2&.,*��  !"� #  
(��&��'$�#    9.$%)& ! .��#  �  �#  (��.$0#/-�$  ���"#  .�6���3 . �1$!8  (�.�+�3$  
����713  7#(�.$�3  �  �$  7#2$"�3 . �!.�  9.$%)  ! .��#  1.���3%  �  �2$$"  !.#�3%  & .��  
(0,5-1,0"), $!.�  ! .��  �2$$"  +�0�&"&/  )��2& , (�  !$�$1��$   �"���0�  (��5�1�"  .�-��# , 
"�  + ="�2  !.&'#$  +31$.,/"!,  !2$9#��3$  ��.#!"� : "�#�7�"# -#  &2&.,*�� , 
#  &2&.,*�� -"�#�7�"# . �# �$  �#71$.$��$  +!"�$'#$"!,  �#  +!$5  ./'$+35  &'#!" #5  + 
�#7�35  !��"��9$��,5  !  =.$2$�"#���  (�'+$��35  #�$#.�+  (>�� ). 

��#.�7  !5$2 (� #73+#$" , '"�  �#72$�3  (�.�!  (��.#!"$% ), �#!(�.�6$��35  �#  
! .��#5 , 7#+�!�"  �"  (.�-#1$%  +39$.$6#-�5  (�  �$.8$)&  (�.�! . �#2$"�#  ��.8  
�"��!�"$.8�35  & .���+ . ���  �$7 �2  &2$�89$���  & .���+  + +�1$ !"&($�$% �  
($�$(#1�+ , 1#6$ (��  7�#'�"$.8�35  �5  +$.�'��#5 , (���!5�1�"  �".�6$��$  +�+.$ #$2�0�  
2#"$��#.# . 

��(�!"#+.,,   #�"3 -!5$23  �#!(�$1$.$��,  (�+$�5��!"��0�  !"� #  !  (�'+$���%  
 #�"�%  23  2�6$2  +�1$"8, '"�  �(�$1$.$��32  ��.#!",2  !"� #  !��"+$"!"+&$"  >�� , + 
(�.�!$  #  &2&.,*��  - �#23"3$  (�'+3 . �1�# �  �&6��  �"2$"�"8 , '"�  �#  +3��#��35  
 ./'$+35  &'#!" #5   �=))�*�$�"  +$��,"��!"�  !�+(#1$��,  (.�-#1$%  2$61& >��  �  
��.#!",2�  (�+$�5��!"��0�  !"� #  +�  +!$5 !.&'#,5  �$  �1��# �+3 . ��=))�*�$�"  
!�+(#1$��,  +$��,"��!"�  (.�-#1$% , �  !.$1�+#"$.8�� , 0�#��*   ��"&��+  2$61& ��.#!",2�  
)��2���+#��,  !"� #  !�  !.#��!23"�%  (�'+�%  !�!"#+.,$"  �"  0,20 1�  1,0 (+ !�$1�$2  0,73). 
��=))�*�$�"  +$��,"��!"�  !�+(#1$��,  0�#��*  2$61& ��.#!",2�  #  &2&.,*��  !"� #  �  
 ��"&�#2�  �#23"�%  (�'+3  !�!"#+.,$"  �"  0,38 1�  1,0 (+ !� . 84), !��"+$"!"+$���  2$61& 
��.#!",2�  "�#�7�"#  !"� #  �   ��"&�#2�  !�.8��!23"�%  (�'+3  �"  0,57 1�  1,0 (+ !� . 0,90). 
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�#  &'#!" #5 , 01$ +31$.$�3  «'�!"3$ » ��.#!"�  !"� # , + ��.89��!"+$  !.&'#$+  
�#!(�.�6$�3  !��"+$"!"+$���  �"1$.8�3$  >�� . ���  ="�2   �=))�*�$�"  +$��,"��!"�  
!�+(#1$��,  0�#��*  2$61& & #7#��32�  ��.#!",2�  !"� #  �  >��  + !�$1�$2  +39$ 0,73, "�  
$!"8 !+,78 2$61& ��2�  �'$�8  +3!� #, . �1$  +31$.$�3  !2$9#��3$  ��.#!"�  !"� # ,  #  
)��2���+#��,  "�#�7�"# , "�#�7�"# - #  &2&.,*��  �  #  &2&.,*�� -"�#�7�"# , "#2 2$61& 
��.#!",2�  !"� #  !+,78 0��#71�  !.#�$$  �  �#  "# �5  &'#!" #5  +31$.,/"!,   �2(.$ !3  �  
!�'$"#��,  (�'+ . ��=))�*�$�"  !�+(#1$��,  0�#��*  2$61& !2$-$��32�  ��.#!",2�  !"� #  
�  =.$2$�"#��32�  (�'+$��32�  #�$#.#2�   �.$�.$"!,  �"  0,10 1�  0,93. �#  �!��+#���  
(�.&'$��35  �$7&.8"#"�+  2�6��  �"2$"�"8  ��.89�$  !�+(#1$��$   ��"&��+  ��.#!"$%  
"�#�7�"#  !  0�#��*#2�  !�.8��!23"35  >�� . ��  �#9�2  �!!.$1�+#��,2  �#  "$���"����  
)$�2$��+  �7  1$+,"�  ��.#!"$%  "�#�7�"# , +31$.$��35  �#   ./'$+35  &'#!" #5 , + +�!82�  
 �=))�*�$�"  !�+(#1$��,  �5  0�#��*  !  0�#��*#2�  !�.8��!23"35  (�'+  !�!"#+�.  ��.89$  
0,92. ��.8 �  + �1��2  !.&'#$   �=))�*�$�"  !�+(#1$��,  0�#��*  �3.  �#+$�  0,57. 

��$1.#0#$"!,  !'�"#"8 , '"�   #�"# -!5$2# �#!(�$1$.$��,  (�+$�5��!"��0�  !"� # , 
!�!"#+.$��#,  (�  2��)�2$"���  =.$2$�"�+  �$.8$)# , 2�6$"  !.&6�"8  �#1$6�32  
(�1!���32  2#"$��#.�2  (��   �&(��2#!9"#���2  �  1$"#.8��2   #�"���+#���  (�'+  
=��1���+#��35  "$���"���% . 

�#  &'#!" #5  !  «'�!"32� » ��.#!",2�  !"� # , 01$  �=))�*�$�"3  !�+(#1$��,  �5  
0�#��*  !  0�#��*#2�  >��  +3!� �$  (+39$ 0,8), (��   #�"���+#���  (�'+$��35  +3�#��"�  
+ 2 �#7# (�  !�#+�$��/  !  &'#!" #2�  !�  !2$9$��32�  ��.#!",2� , 7# !'$"  �!(�.87�+#��,  
 #�"�!5$2  (�+$�5��!"��0�  !"� # . 	!!.$1�+#��,  =��1���+#��35  (�'+  + "$'$��$  9$!"�  
.$"  (� #7#.� , '"�  �#  !"#1��  �	�  (��  �#.�'��   #�"3 -!5$23  �#!(�$1$.$��,  
(�+$�5��!"��0�  !"� #  �$"  �$��5�1�2�!"�  !�!"#+.,"8   #�"�!5$23  (.#!"� �  �$.8$)# . 
���2$  "�0� , �#2�  �7&'$��  +�72�6��!"8  �!(�.87�+#��,  !5$2 �#72$-$��,  ���!�"$.$% , 
1�$�#6��%  !$"�  �  (�.�+�35  ����71   #  (�1!���35  2#"$��#.�+  1.,  &!"#��+.$��,  
0�#��*   ��"&��+  >�� . �#   #61�2  &'#!" $  +31$.,/"!,  �$! �.8 �  2� ��  &'#!" �+  !�  
!+��2  �#(�#+.$��$2  (�.�+�35  ����71 . 	72$�$��$  �#(�#+.$��%  (�.�+�35  ����71  
�$! �.8 �  �#7 1#6$ + (�$1$.#5  �1��%  (�.�+��%   #�"3  !+,7#��  !  (�(3" �%  
5�7,%!"+$��� �+  �#�$7#"8 �5  (�  �#�2$�89$2&  & .��&  (��  �$��.89�%  1.��$ . 
��(�!"#+.$��$  !5$2 (�.�+�35  ����71  !  (�'+$��32�   #�"#2�  (� #7#.�  '#!"�'��$  
!�+(#1$��$  0�#��*  (�'+$��35   ��"&��+  !  0�#��*#2�  2� ��  (�.�+�35  &'#!" �+ . 

�#  �7+$!"�� , �# .���3$  (�10���3$  �  (�$10���3$  �#+���3  5#�# "$��7&/"!,  
��.89�%  ($!"��"�%  �  !.�6��%  !"�& "&��%  (�'+$���0�  (� ��+# ,  �"��3$  $-$  ��.89$  
&!&0&�.,$"!,  (��  ���9$���  + !+,7�  !  �#7+�"�$2  ����0#*�����%  =��7�� . �1$!8  �#  
�"1$.8�35  ���9#$235  &'#!" #5  ((�.�+��%   #�"$ ) +!"�$'#/"!,  '#!"�  1�  4-5 
=.$2$�"#��35  (�'+$��� -0$�0�#)�'$! �5  $1���*  (>��� ) �.�  >�� , �".�'#/-�5!,  1�&0 
�"  1�&0# �#7.�'�32�  !+�%!"+#2� , ".$. �#7.�'�32  (.�1���1�$2 . ��="�2&  
��"$�!�)� #*�,  ���9#$2�0�  7$2.$1$.�,  �#  (�1���35  "$���"���,5  !+,7#�#  !  ��.$$  
=))$ "�+�32  �  �#*���#.8�32  �!(�.87�+#��$2   #61�0�  0$ "#�# (#9��  (&"$2 
0�2�0$��7#*��  (�'+$���0�  (� ��+#  �  .� +�1#*��  ($!"��"3  + (.�1���1��  (�'+  + 
(�$1$.#5  (�.�+�35  &'#!" �+ . 

�.,  +3(�.�$��,  & #7#��35  �#��"  �$��5�1�23  (�'+$��3$   #�"3 , �#   �"��35  �3  
�3.�  �"���#6$�3  +!$ >��  �  7# ���2$���!"�  �5  (�.�6$��,  �#  =.$2$�"#5  �$.8$)# . 

�#�"���+#��$  �!"#.8�35  "$���"���%  (��+�1�.�!8  !�#+��"$.8��  0$�0�#)�'$! �2  
2$"�1�2 , ".$. ($�$�$!$��$2  =.$2$�"#���  !"�& "&���0�  (�'+$���0�  (� ��+#  >���  
 ./'$+35  &'#!" �+  �#  1�&0�$ (�1���3$  "$���"���� . ���  ="�2  1.,  &"�'�$��,  0�#��*  
(�'+$��35   ��"&��+  7# .#13+#.�!8  (�.&,23  �  (�� �( �  �  �!(�.87�+#.�!8  �,1  
(�1!���35   #�"�0�#)�'$! �5  2#"$��#.�+  -  #�"  (.#!"� �  �$.8$)# , !5$2 
(�+$�5��!"��0�  !"� # , #=��)�"�!��2 � . 

��#+�$��$  ="�5  (�'+$��35   #�"  5�7,%!"+, !�!"#+.$��35  (�  ��+�2&  2$"�1&, !  
(�'+$��32�   #�"#2�  "# �0�  2#!9"#�# , !�!"#+.$��35  "�#1�*����32  2$"�1�2 , 
(� #73+#$" , '"�  + (�!.$1��5  + �1��   ��"&�  ��:$1��,/"!,  >��  �#7�35  0$�$"�'$! �5  �  
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#0����2�'$! �5  !+�%!"+. ���2$  ="�0�   #�"#5  !�!"#+.$��35  "�#1�*����32  2$"�1�2  
 ��"&�3  (�'+  �  (�'+$��35  �#7��!"$%  +31$.,/"  (�  (�$��.#1#/-$2&  �#  1#���2  &'#!" $  
>�� , '"�  7#"&9$+3+#$" �#7�����#7�$  >���  �  !��6#$"  ��)��2#"�+��!"8  �  
#0����2�'$! &/  *$���!"8  (�'+$��35   #�" . �!"#��+.$�3  !.&'#� ,  �01#  +  ��"&�  
!�.8��!23"35  (�'+  �3.�  + ./'$�3  !�$1�$ - �  !.#��!23"3$  �  1#6$ �#23"3$  >�� , 
5�",   #613% �7   �"��35  !�!"#+.,.  �"  4 1�  15 0# �.�  �$  2$�89$  10-15% �"  ��:$2#  
��-$%  (.�-#1� , ".$. 2�0.�  �3  �3"8  +31$.$�3  �"1$.8��  + 2#!9"#�$  1:10000. �#  ��+35  
 #�"#5  +!$ >�� ,  �"��3$  +31$.,/"!,  + 2#!9"#�$  1:10000, � ��"&�$�3  + �"1$.8�3$  
�#7��!"� , # + !.&'#$  �$+�72�6��!"�  +31$.$��,  �5  �"1$.8��  �7 -7# �0�#��'$���!"�  
(.�-#1� , "�  ���  +5�1,"  + !�!"#+  !�'$"#��%  !  (� #7�2  1�.�  �5  &'#!"�,  + ��5 . ���  ="�2  
>�� , (.�-#1�   �"��35  ��.89$  10% �"  ��-$%  (.�-#1�   ��"&�# , +31$.,/"!,  + !�!"#+$  
!�'$"#���  +  #'$!"+$  �"1$.8�35   �2(��$�"�+ . 

�.,  &!"#��+.$��,  �#���.$$  *$.$!����#7��0�  2#!9"#�#  (�'+$��35   #�"  5�7,%!"+, 
�#!(�.�6$��35  �#  &+#.�!"35  �#+���#5 , �#2�  (��+$1$��   #�"���+#��$  (�'+$���0�  
(� ��+#  &'#!" #  !  (.�-#18/  95 0#. ��#'#.#  �#  ="�"  &'#!"�  �3.�  !�!"#+.$��  1$"#.8�#,  
(�'+$��#,   #�"#  + 2#!9"#�$  1:1000, 7#"$2 (&"$2 0$�$�#.�7#*��  (�!.$1�+#"$.8��  �3.�  
!�!"#+.$�3   #�"3  1:3000, 1:5000 �  1:10000 2#!9"#��+ . ��(�!"#+.$��$  ="�5   #�"  
(� #7#.� , '"�  + 2#!9"#�$  1:5000 +31$.,/"!,  +!$ �!��+�3$  >��  �  "�.8 �  �$��.89�$  (�  
�#72$�#2  &'#!" � , 2$�89$  0,3 0# «(�0.�-#/"!, » + (��*$!!$  0$�$�#.�7#*�� . �#   #�"#5  
2#!9"#�#  1:10000 ��:$1��,/"!,  + �1��   ��"&�  �'$�8   ��"�#!"�3$  (�  !+�%!"+#2 >��  !  
(.�-#18/  4 �  ��.$$  0$ "#��+ . �#9�2�  (�1!'$"#2�  &!"#��+.$�� , '"�  �#  "$���"����  
&'#!" #  >��  �#72$��2  1�  1 0# 7#��2#/"  8,5% (.�-#1� , �"  1 1�  5 0#-35%, �"  5 1�  10 0# - 
56%. 	!!.$1�+#��,  (� #7#.� , '"�  (��   #�"���+#���  (�'+$���0�  (� ��+#  + 1:5000 

2#!9"#�#  "�.8 �  8,5% (.�-#1�  (2$. � ��"&��35  >�� )  �2(.$ !��&/"!,  !  
1�&0�2�   ��"&�#2� , # + 2#!9"#�$  1:10000 - ��.$$  43%. 

�# �2  ���#7�2 , + &!.�+�,5  &+#.�!"35  (�$10���35  �#+���  �#���.$$  
��)��2#"�+��%  �  *$.$!����#7��%  ,+.,$"!,  (�'+$��#,   #�"#  1:5000, +  �"���%  
�"�#6#/"!,  +!$ >�� . 

 
 

���  631.02 
��
��	�����	�  �����	�  ���������  �������  

+��0�����  5 . ( ., +��0����  � . � ., ;
���	��  8. � . 
'�	�������
��  ���#�� -����	�����	�1�
��  ��������  
�����  ��	��  ' . � . '��1)���  

�./'$+3$  !.�+# ; �#%�����+#��$ , #0��.#�19#)"3 ,  ��2�+3$  &0�18,, !&5�!"$(�#, , 
(�.&(&!"3��#, , #.8(�%! �$ , 7��3  

�$+$�� -�#+ #7! �%  (����1�� -= ���2�'$! �%  �#%��  ��!!�%! �%  ;$1$�#*��  
�#!(�.�6$�  �#  /0$  ��!"�'�� -�+��($%! �%  �#+���3 . �  �$0�  +5�1,"  10 !&�:$ "�+  
��!!�%! �%  ;$1$�#*�� : �$!(&�.� �  - �130$, , �#0$!"#� , 	�0&9$"�, , �#�#�1��� -
�#. #�! #, , �#�#'#$+� -�$� $!! #, , �$+$��#,  �!$"�,  - �.#��, , �$'$�! #, ;  �#,  - 
��#!��1#�! �%  �  �"#+��(�.8! �% ; ��!"�+! #,  ��.#!"8 . 

�#7�#��"#��  #0��.#�19#)"�� -= �.�0�'$! �$  �#%�����+#��$  (����1�35  
 ��2�+35  &0�1�% �$+$�� -�#+ #7! �0�  (����1�� -= ���2�'$! �0�  �#%��#  !  �(�!#��$2  
+31$.$��35  7��  �  (��+��*�% . ��  (����1�32  7��#2  (� #7#�#  !"�& "&�#  7$2$.8�35  
&0�1�%, (�$��.#1#/-�$  "�(3  (����1�35   ��2�+35  &0�1�%. 

�$.8! �5�7,%!"+$��3$  &0�18, 7#��2#/"  72% (25686,5"3! . 0#) �"  ��-$%  (.�-#1�  
�$+$- �� -�#+ #7! �0�  (����1�� -= ���2�'$! �0�  �#%��# , (�  1#��32  �#  01.01.2010 [1]. 
�#9�$%  7#�,"�  44%, �.�  15747,2 "3! . 0#, �#  1�./  (����1�35   ��2�+35  &0�1�% (��� ) 
(��5�1�"!,  9560,3 "3! . 0#, �.�  27 % ��-$%  (.�-#1�  �$+$�� -�#+ #7! �0�  (����1�� -
= ���2�'$! �0�  �#%��# , (��  ="�2  (.�-#18  (#!"��-  (8846,0 "3! . 0#) + 12,4 �#7# 
(�$+39#$"  (.�-#18  !$�� �!�+  (714,3 "3! . 0#). �$!#2�  7#�,"�  ��.$$  11% (.�-#1�  
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�$+$�� -�#+ #7! �0�  �#%��# , 1�$+$!�� - &!"#��� �+�%  �#!"�"$.8��!"8/  - 2%, (�1  +�1�% 
�#5�1�"!,  3%, ��.�"#  7#��2#/"  2$�$$ 1%, 7$2.�  7#!"��% � , (�1  1���0#2� , 
�#�&9$��3$  �  (��'�$  7$2.�  - 9%. 

�#  �!��+$  #0��.#�19#)"�� -= �.�0�'$! �0�  �#%�����+#��,   ��2�+35  &0�1�% 
�$+$�� - �#+ #7! �0�  (����1�� -= ���2�'$! �0�  �#%��#  (��-#,  (.�-#18  35468,3 "3! . 
0#, 100 %), (��+$1$���0�  !  *$.8/  #1#("�+��%  ��"$�!�)� #*��   ��2�(���7+�1!"+# , 
+31$.$�3  3 (����1�� - !$.8! �5�7,%!"+$��3$  7��3  �#  �#+���#5  (+3!9�$  $1���*3  
�#%�����+#��, ): !"$(�#,  (16933,8 "3! . 0#, 47,7 %), !&5�!"$(�#,  (6060,2 "3! . 0#, 17,1 %,), 
(�.&(&!"3��#,  (4326,3 "3! . 0#, 12,2 %) �  0���3$  "$���"����  (8148,0 "3! . 0#, 23,0 %). �  
(�$1$.#5  7��  +31$.$��  6 �#+����35  (��+��*�% , + (�$1$.#5  0���35  "$���"���%  - 4 
(��+��*��  (!�$1��$  $1���*3  �#%�����+#��, ), +!$0� +31$.$��  22 � �&0#  (��79�$  
$1���*3  �#%�����+#��, ) [2]. 

���"��1  2���  - (�.&7#!&9.�+#, , 7#!&9.�+#, , +39$ !�$1�$0�  �  !�$1�$  
��$!($'$��#,  "$(.�2 . ���#.8�3%  "�(  (�'+  - ��3 ��+$��3$  �  /6�3$  '$���7$23 . 
�����1�3$   ��2�+3$  &0�18, (�$1!"#+.$�3  + �!��+��2  (#!"��-�32�  2�1�)� #*�,2�  
1$���+����7.# �+� - �#7��"�#+�35  !"$(�35  !���-$!"+ . ���#  �#71$.$�# �#  "��  
(��+��*�� : ?6�� -� �#��! &/ , ��$1 #+ #7! &/  �  ?6���&!! &/ . 

�%'����"��1  2���  - �'$�8  7#!&9.�+#, , +39$ !�$1�$0�  ��$!($'$��#,  "$(.�2 . 
���#.8�3%  "�(  (�'+  - "$2�� - #9"#��+3$  �   #9"#��+3$ . ��$��.#1#/"  7.# �+� -
�#7��"�#+�3$  +  �2(.$ !$  !  (�.3��32�  �#  !�.��*#5  (#!"��-# . ���#  �#71$.$�# �#  1+$ 
(��+��*�� : ��!"�'�� - ��$1 #+ #7! &/  �  ���! &/ . 

���%"%��.���1  2���  5#�# "$��7&$"!,  #��1�32   .�2#"�2 , �$7.$!8$2 , 
 �2(.$ !��!"8/  �#!"�"$.8��0�  �  (�'+$���0�  (� ��+# , +  �"���2  !�'$"#/"!,  =.$2$�"3  
!"$(�35  �  (&!"3��35  .#�19#)"�+ . ���#.8�3$  (�'+3 : !+$".� - #9"#��+3$  �  �&�3$  
(�.&(&!"3��3$ . ��.,  ���  + !"�& "&�$  7$2$.8�35  &0�1�% ="�% 7��3  �#���.89#,  (�  
!�#+�$��/  !  1�&0�2�  7��#2�  �  !�!"#+.,$"  60% (.�-#1�  7��3 , (��  ="�2  ���  
(�$1!"#+.$�3 , 0.#+�32  ���#7�2  7.# �+� - (�.3��32� , (�.3��32�  �  !�.,� �+32�  
(#!"��-#2�  �#7��%  !"$($��  !��"�!"� . �  (�.&(&!"3���%  7��$  - �1�#  ��� #!(�%! #,  
(��+��*�, . 

7�)�.�  ��))���)��  �$+$�� -�#+ #7! �0�  = ���2�'$! �0�  �#%��#  �#!(�.�6$�3  + 
0����%  !�!"$2$  �$+$���0�  �#+ #7#, �!$+�% 7��$   �"���0�  !��"+$"!"+&$"  �.#+�3% , �.�  
+�1��#71$.8�3% , �  �� �+�%  5�$�"3 . �#�# "$���  ��.89�$  �#7�����#7�$  .#�19#)"�+ , 
��&!.�+.$���$  +3!�"��%  (�,!��!"8/ . �#  /6��2  ! .��$  ��.89�0�  �#+ #7# 
0�!(�1!"+&/"  !&�"��(�'$! �$  .$!�3$  .#�19#)"3 , (�$1!"#+.$��3$  
9��� �.�!"+$��32�  �  5+�%�32�  .$!#2� . �3!� �0��8,  ��.89�0�  �#+ #7# 7#�,"3  
#.8(�%! �2�  ��7 �"�#+�32�  .&0#2� , + �#���.$$   ��"��$�"#.8�35  �#%��#5  - .&0�+32�  
!"$(,2� . �#  !#235  +3!� �5  0�$��,5  - 0.,*�#.8�� -��+#.8�3$  .#�19#) -
"3 .�(�$1$.,/-�%  )# "��  �#%�����+#��, -+3!�"�� -= !(�7�*����#,  7��#.8��!"8  �  
2�0�#*�,  7�� . 

�0��.#�19#)"3  �$+$�� -�#+ #7! �0�  (����1�� -= ���2�'$! �0�  �#%��#  
5#�# "$��7&/"!,  +3!� �%  !"$($�8/  !$.8! �5�7,%!"+$���%  �!+�$���!"�  �#  �#+����35  
"$���"���,5  (77-88 %) �  7�#'�"$.8��%  (��.$$  40 %) �!+�$���!"8/  + 0���35  
"$���"���,5  ("#�. .). 

�����1�3$  (#!"��-#  �  !$�� �!3  �  + !"$(��%  �  !&5�!"$(��%  7��#5  �$+$�� -
�#+ #7! �0�  (����1�� -= ���2�'$! �0�  �#%��#  +3"$!�$�3  (#9�$% �#  �$(��0�1�3$  1.,  
�#!(#9 �  7$2.�  �+�#6�� -�#.�'��%  !$"� , (�%2 , ($�$&+.#6�$��35  (���6$��%  �#  
+�1��#71$.#5  �  �$'#!"�  +!"�$'#/"!,  �#  �"��!�"$.8��  ��+�35  1�$����+#��35  
2$61&�$'8,5 . �  (�.&(&!"3���%  7��$  (#!"��-�3$  &0�18, 7#��2#/"  7�#'�"$.8�3$  
(.�-#1�  �#  +�1��#71$.8�35  (��!"�#�!"+#5 , '"�  !+,7#��  !  9��� �2  �#!(��!"�#�$��$2  
71$!8 !�.��*�+  �  !�.��*$+#"35  (�'+ . �  0��#5  (#!"��-#  7#��2#/"  7�#'�"$.8�3$  
(.�-#1�  + ��6�$2 , !�$1�$2  (�,!#5  0��  �  + +3!� �0��8$ . 

�#�.�*#  
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�"�& "&�#  7$2$.8�35  &0�1�% (�  7��#2  �  0���32  "$���"���,2  �$+$�� -�#+ #7! �0�  (����1�� -
= ���2�'$! �0�  �#%��# , % 

�����1�3$  7��3  �  0���3$  
"$���"����  

�#9�,  �#!"��-#  �$�� �!3  �$!#  �&!"#� -
�� �  

��&0�$  
7$2.�  

�"$(�#,  62 14 1,5 8 3 11,5 

�&5�!"$(�#,  60 26 2,5 3 0,5 8 

��.&(&!"3��#,  23 55 5 4 1 12 

����3$  "$���"����  6 34 0,5 28 2 29,5 

�$+$�� -�#+ #7! �%  
(����1�� - 

= ���2�'$! �%  �#%��  

44 25 2 11 2 16 

�  !"�& "&�$  ���  �$+$�� -�#+ #7! �0�  (����1�� -= ���2�'$! �0�  �#%��#  
(�$��.#1#/" : !  ���"��4  2���  - !��"3$  "�('# �+3$ , "�('# �+� - �+3.8�� -�#7��"�#+�3$ , 
(�.3� �+� - 2,".� �+� -"�('# �+3$ , "�('# �+� -(�.3� �+3$ , (�.3� �+3$  (#!"��-#  �#  
'$���7$2#5  !  &��6#%��!"8/  5-7 * /0# !&5�0�  (�$1#$2�0�   ��2#  (67% �"  (.�-#1�  ���  
7��3 ); !  �%'����"��4  2���  - !��"3$  "�('# �+3$ , "�('# �+� -(�.3��3$ , (�.3��3$ , 
"�('# �+� - �+3.8�� - �#7��"�#+�3$  (#!"��-#  �#  "$2�� - #9"#��+35  �   #9"#��+35  
(�'+#5  +  �2(.$ !$  !  (�.3��� - 7.# �+32� , (�.3� �+� -7.# �+� -�#7��"�#+�32� , 
'$���(�.3��32� , �$.�(�.3��� -  #2)���!2�+� -��2#9�� �+32�  (#!"��-#2�  �#  
!�.��*#5  !  &��6#%��!"8/  3-5 * /0# !&5�0�  (�$1#$2�0�   ��2#  (91%); !  "��%"%��.���4  
2���  - !��"3$  (�.3��3$ , "�('# �+� -(�.3��3$ , �$.�(�.3��� - �+3.8�� -"�('# �+3$ , 
�$.�(�.3��3$ ,  �+3.8�� -"�('# �+� -(�.3��3$ ,  � - +3.8�� -6�"�, �+� -(�.3��3$  �#  
!+$".� - #9"#��+35  �  �&�35  (�'+#5  +  �2(.$ !$  !  '$���(�.3��32� , '$���(�.3��� -
 #2)���!2�+32�  �  �$.�(�.3��� -(�&"�, �+32�  (#!"��-#2�  �#  !�.��*#5  !  
&��6#%��!"8/  3-5 * /0# !&5�0�  (�$1#$2�0�   ��2#  (49%); !  ��)�.'  ��))���)�1'  - 
+3!� �0���3$  7.# �+� -�#7��"�#+�3$  �  �#7��"�#+�3$  !&�#.8(�%! �$  �  #.8(�%! �$  .&0# 
�#  .&0�+35 �  .&0�+35 "��),��!"35  0���35  (�'+#5  !  &��6#%��!"8/  4-7 * /0# !&5�0�  
(�$1#$2�0�   ��2#  (38%); 0���3$  .&0�+3$ �  .&0�+� -!"$(�3$  7.# �+� -�#7��"�#+�3$ , 
�#7��"�#+�� - 7.# �+3$ , 7.# �+� -����+� -�#7��"�#+�3$  .&0# �#  0���35  1$���+� -
(�17�.�!"35 , !$�35  �  �&�35  .$!�35  (�'+#5 , +3-$.�'$��35  �  �(�17�.$��35  0���35  
'$���7$2#5  !  &��6#%��!"8/  7-9 * /0# !&5�0�  (�$1#$2�0�   ��2#  (23%), 0���3$  !"$(�3$  
 �+3.8�� -�#7��"�#+�3$ ,  �+3.8�� - "�('# �+3$ , "�('# �+3$  �#  0���35  '$���7$2#5 , 
 ���'�$+35  �   #9"#��+35  (�'+#5  !  &��6#%��!"8/  4-5 * /0# !&5�0�  (�$1#$2�0�   ��2#  
(15%). 
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�$  �	������  � !  ��  

 ���+�1,"!,  �$7&.8"#"3 �(�$1$.$��,  �! &!!"+$���%  �#1��# "�+��!"�   (�'+ , �$' -
�35 , ��1�� �+35 , +�1 �  1���35  �".�6$��,5  �#0$!"#�# . �$7&.8"#"3  �!!.$1�+#��%  (� # -
7#.� , '"�  &��+��  7#0�,7�$��,  ��:$ "�+  7#+�!�"  �"  �$.8$)#  2$!"��!"� , 0.&���3  (��*$! -
!# �!#61$��, , !�1$�6#��,  + (�'+$  ��0#��'$! �5  +$-$!"+ . �#%1$��3$  �#2�   ��*$�"�# -
*��  137Cs �  90Sr + (�'+#5 , +�1#5 �  1���35  �".�6$��,5  (� #73+#$" , '"�  +$.�'��#  (.�" -
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��!"�  0.��#.8��0�  )���+�0�  7#0�,7�$��,  (�'+  2��#  �#1��*$7�$2  �*$��+#$"!,  + 40-50 
2�� / 2 2 (20-25 � / 0), ��!!��  – 80 2�� / 2 2 (40 � / 0) [8], �  ���  7�#'�"$.8��  +39$, '$2  
1.,  (�'+  �#0$!"#�# . 
      �./'$+3$  !.�+# : �! &!!"+$��3$  �#1���& .�13 , (�'+3 , +�1#, 1���3$  �".�6$��, , 
1�7#. 

&����.  �������!���1  
�#22# -!($ "��2$"��'$! �$  �  �#1��5�2�'$! �$  #�#.�73  +3(�.�$�3  + .#���#"� -

���  �#1�#*�����0�   ��"��.,  	�!"�"&"#  = !($��2$�"#.8��%  2$"$���.�0��  (0.�����! , 
#""$!"#"  #  �$1�"#*��  4  41129-96/01), =.$2$�"�3$  #�#.�73 , 5��2#"� -2#!! -
!($ "��2$"��'$! �$  – + .#���#"����  ;$1$�#.8��0�  0�!&1#�!"+$���0�  &'�$61$��,  
«�$�"�+�1�$!&�!3 » (0. �.#1� #+ #7 , #""$!"#"  #  �$1�"#*��  4  POCCRU. 
001.511743,5��2#"�2#!! -!($ "��2$"�  )��23   “HewlettPackard”), !($ "��)�"� -
2$"��'$! �$  – + .#���#"����  ���0$�5�2��  �	��#  ���  ��� . 

�.,  �7+.$'$��,  �7  +�13  �#1��# "�+��0�  *$7�,  �!(�.87�+#.!,  *$../.�7�� -
�$��0#��'$! �%  !���$�"  «��6$) », !"���*�,  – !$.$ "�+��$  �!#61$��$  $0� !&.8)�1#  �  
!���*�/  �#   #"����"$  �� -2 + N#-)��2$   + !�$1$   �2(.$ !����#7�+#"$.,  "��.��#  �  [7]. 


�2%�*���.  �������!���1  
�!��+�32  �!"�'�� �2  7#0�,7�$��,  (�'+3 , �$  �  1���35  �".�6$��%  �! &!!"+$� -

�32�   �#1���& .�1#2�  (	�� ) + 0.��#.8�35  2#!9"#�#5  �3.�  �!(3"#��,  ,1$���0�  ��& -
6�,  �  #+#��,  �#  �$����3.8! �2  �>�  + 1986 0�1&, 01$ �#1��# "�+�#,  !�!"#+.,/-#,  
0.��#.8��0�  ($�$��!#  ��&!.�+.$�#  +3���!#2�  + #"2�!)$�&  !+39$  200 �#1���7�"�(�+  
((��1& "3  ,1$���0�  1$.$��,  &�#�#  �  (.&"���, ) �  &��+��  �#1��# "�+��0�  7#0�,7�$��,  + 
�$ �"��35  2$!"#5 � #7#.�!8  +$!82# 7�#'�232� . 	7&'$��$  (�!.$1!"+�%  ="�% #+#���  (� -
7+�.�.�  +3,+�"8  2��0�$  �!��$���!"�  (�+$1$��,  "$5��0$��35  �#1���& .�1�+  ( 
137Cs,90Sr) + �#0$!"#�$ . 

�  +3+�1$ +$-$!"+  (+ "�2  '�!.$  �  �#1��# "�+�35 ) �7  #=�#.8�35  (�"� �+  (+ �5  
«!"� $ ») 7# !'$"  !&5�5  (!$1�2$�"#*�, , �2(# *�, ) �  +.#6�35  +3(#1$��%  �0��2�&/  ��.8  
�0�#$"  0$�0�#)�,  2$!"��!"� . ����3$  !�!"$23  �#+ #7#, ,+.,,!8  $!"$!"+$��32�  (�$0�# -
1#2�  �#  (&"�  1+�6$��,  +�71&9�35  (�"� �+ , !(�!��!"+&/"  !"� &  0.��#.8�35  �#1��# -
"�+�35  +$-$!"+ . �  2#!9"#�#5  ="�0�  ,+.$��,  2�6�� , �#(��2$� , !&1�"8  (�  +$ �+�2&  �# -
 �(.$��/  (3.�  + )���$  –  [5], &!"#��+.$�� , '"�  7# !'$"  0.��#.8��0�  ($�$��!#  �#  (� -
+$�5��!"8  �#+ #7# (�!"&(#$"  0.67 0/22 + 0�1 =�.�+�0�  +$-$!"+# . 

��#.�7  �(&�.� �+#���0�  2#"$��#.#  (�  �7&'$��/  !�1$�6#��,  	��  + ��:$ "#5  
���!)$�3  (� #73+#$" , '"�  �!��+��%  2#!!�+  1#��35  !+,7#�  !  �(�$1$.$��$2  �7�"�(�+  
134Cs, 137Cs, !&-$!"+$���  2$�89#,  ��)��2#*�,  �# �(.$�#  �  �#!(�$1$.$���  �7�"�(�+  
89Sr, 90Sr, �   #'$!"+$  ��1� #"��#  0.��#.8��0�  "$5��0$���0�  �#1��# "�+��0�  7#0�,7�$��,  
 #  + ��!!�� , "#  �  7# �&�$6�2  �!(�.87&/"!,  �  90Sr  !�#+��"$.8��  .$0 �  �(�$1$.,$23$  
!&-$!"+&/-�2�  2$"�1#2�  #�#.�7#  �  ,+.,/-�$!,  �!��+�32  1�.0�6�+&-�2�  (137Cs – 
� 1/2=30.2 0�1#, 90Sr – � 1/2=28 .$" ) 1�7����#7&/-�2�  �! &!!"+$��32�  �#1���& .�1#2� . 

�.�6��!"8 , 7#"�&1�,/-#,  (��+$1$��$  �#1��2$"��'$! �%  !:$2 �  7#0�,7�$���%  
	��  "$���"���� , !�!"��"  + «(,"��!"�!"� » �5  �#!(�$1$.$��,  + (����1�35  .#�19#)"#5 , 
'"�  +37+#��  .� #.8�32  �  �$�#+��2$��32  5#�# "$��2  +3(#1$��% , # + 0���35  "$���"� -
��,5  $-$  �  (��*$!!#2�  +"���'��0�  ($�$�#!(�$1$.$��,  �#1���7�"�(�+  + (�$1$.#5  ! .� -
��+ , 01$ !�'$"#/"!,  (��*$!!3  !23+# , "�#�7�"#  �  #  &2&.,*��  +$-$!"+# . �# , + 2#$ 
1986 0�1# !�"�&1�� #2�  ��� #!(�%! �0�  ��!"�"&"#  ���.�0�'$! �5  �$!&�!�+  ���  ���  
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�#  !$+$���2  ! .��$  0��3  �#� � -�#& �3.�  ���#�&6$��  «'$����3.8! �$ » (,"�� , g-)��  
 �"���0�  + 2-3 �#7# (�$+39#.  g-)��  � �&6#/-$%  2$!"��!"�  [1]. 

�  0���35  �#%��#5  �!��+�32�  )# "��#2�  �#!(�$1$.$��,  +3(#1#/-�5  !  �!#1 #2�  
�#1���& .�1�+  ,+.,/"!,  "# �$  .#�19#)"�3$  !"�& "&�3 ,  #  +3!�"#  �#1  &��+�$2  2��, , 
 �&"�7�#  �  = !(�7�*�, . �  ��-�5  '$�"#5  (��,+.,$"!,  +3!�"�#,  (�,!��!"8 ,  �"��#,  +3-
�#6#$"!,  + &+$.�'$���  �!#1 �+  �  +3(#1#/-�5  !  ��2�  �#1���& .�1�+  !  &+$.�'$��$2  
+3!�"3  2$!"��!"�  �#1  &��+�$2  2��, . �# ,  ��*$�"�#*�,  137Cs + (�'+#5  #.8(�%! �%  7�-
�3  �#0$!"#�#  (��2$���  + 2 �#7# ��.89$ , '$2  + (�'+#5  (�$10����%  7��3 . �#6��  "# 6$  
�"2$"�"8 , '"�  ��"$�!�+��!"8  +3(#1$��,  0.��#.8�35  �#1���& .�1�+  7#+�!�"  �  �"  )�� -
23  �!#1 #  – !�  !�$0�2  +3(#1#/"  ��.89$  �#1��# "�+�35  +$-$!"+ , '$2  !  1�61$2 , # �#� -
��.89$$  �5   �.�'$!"+�  !�1$�6#"  "&2#�3  �  2���!8 . 

�$%!"+�"$.8�� , 137Cs �  90Sr (�!"&(#/"  + (�'+&  �7  #"2�!)$�3 , "�01#  #  �!"�'�� -
 �2  Cs  �  � , # "# 6$  Sr �  �#  + (�'+#5  ,+.,/"!,  (�'+����#7&/-�$  0���3$  (���13 . �  
+3(#1$���  �7  #"2�!)$�3  90Sr �  137Cs  �#5�1,"!,  + +�1��#!"+���2�%  )��2$ . �"#��.8�3%  
Sr �  Cs  + (�'+#5  + �!��+��2  (��'��  !+,7#�3  [10].  

�$5#��72  (�!"&(.$��,  	��  + (�'+$��3%  (� ��+  �$�#�&9$��35  7$2$.8 1�#2$" -
�#.8��  (��"�+�(�.�6$�  2$5#��72& (�!"&(.$��,  ��� ; ���  (�!"&(#/"  !��7&  ++$�5 �  
�#!(�$1$.,/"!,  ��.$$  �.�  2$�$$ �#+��2$��� , 	��  – !+$�5& +��7  �  .� #.�7&/"!,  + (� -
+$�5��!"�35  0���7��"#5 . 	7  �! &!!"+$��35  �#1���& .�1�+  + (���#5  "#.�% !�$0�+�%  
+�13  ���#�&6$�  "�.8 �  *$7�%-137, # $$ �#1��# "�+��!"8  �(�$1$.,.#!8  0.#+�32  ���# -
7�2  $!"$!"+$��32�  �#1���& .�1#2� . ��  ="�% (��'��$  +31$.�"8  + .#1  "$5��0$��35  
�#1���& .�1�+  + (�+$�5��!"��$  7#0�,7�$��$  (�'+  (�# "�'$! �  �$+�72�6�� . ��6��  
.�98  (�$1(�.�6�"8 , '"�  &'#!" �  !  (�+39$���%   ��*$�"�#*�$%  �#1��*$7�,  (��!"�#� -
!"+$���  !+,7#�3  !  &'#!" #2� , 5#�# "$��7&/-�2�!,  (�+39$��32  !�1$�6#��$2  0&2&!# 
+ (�'+#5 . 

�&2���+3$   �!.�"3  !(�!���3  (� �3+#"8  (�+$�5��!"8  2��$�#.8�35  '#!"�* , �.� -
 ��&,  "$2 !#232  �5  !���*����3$  *$�"�3  �  7#+�!�2�!"�  �"  5�2�'$! �5  !+�%!"+ �# -
1���& .�1�+  ���#7�+#��$  (�1���35  (!$+1� �..��1�35  !�!"$2  !(�!���3   #  &2$�8-
9�"8  "#  �  &+$.�'�"8  (�1+�6��!"8  �#1���& .�1�+  + � �&6#/-$%  !�$1$ . �#  (�1+�6 -
��!"8  137Cs, ��.#1#/-$0� , !  �1��%  !"����3 , ��7 �2�   ��!"#�"#2�  &!"�%'�+�!"�  0&2#-
"�+ ,  ���$.��&$"  !  !�1$�6#��$2  0&2���+35  +$-$!"+ . �.,   90Sr (�1���#,   ���$.,*��� -
�#,  7#+�!�2�!"8  �"!&"!"+&$"  [9]. 

��+�$2$��#,  +$.�'��#  7#(#!�+  137Cs + (�+$�5��!"��2  !.�$  �$�#�&9$��35  (�'+  
�#0$!"#�#  �$  (�$+39#$"  10 � / 0. ���'$2 , + (�'+#5  ($!'#��0�  2$5#��'$! �0�  !�!"#+# , 
5#�# "$��7&/-�5!,  (��+#.8��%  +�1�(����*#$2�!"8/ , !�1$�6#��,  *$7�, , (�  2$�89$% 
2$�$, + 5 �#7 2$�89$ , '$2  + 0.���!"35  (�'+#5 , ��.#1#/-�5  +3!� �2�  !���*����32�  
!+�%!"+#2� .  

��#.�7  1#��35  7#0�,7�$��,  (�'+  �#0$!"#�#  "$5��0$��32�  �& .�1#2� , (�.&'$� -
�32�  + �#7�3$  0�13  ("#�. . 1), (� #73+#$" , '"�   ��*$�"�#*�,  137Cs + (�'+#5  7# 12 .$"  
�$! �.8 �  &2$�89�.#!8 , (���.�6#,!8    1�'$����3.8! �2&  0.��#.8��2&  )��& .  

�#�.�*#  1 
��1$�6#��$  "$5��0$��35  �#1���& .�1�+   +$�5�$2  (,"�!#�"�2$"��+�2  !.�$  (�'+  �#0$!"#�#  

137Cs, � / 0 
��'+#  

1991 0. [1] 1997 0.  [1] 2003 0. 
�+$".� #9"#��+3$  (�'+3 , (�$10���#,  7��#  6.2±4.4 4.8±4.1 3.7±3.4 
�&0�+#,  (�'+# , #.8(�%! #,  7��#  7.4±5.0 8.5±4.8 5.8±4.4 
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�.,  !�#+�$��,  & #6$2, '"�  +$.�'��#  (.�"��!"�  0.��#.8��0�  )���+�0�  7#0�,7�$-
��,  (�'+  2��#  �#1��*$7�$2  �*$��+#$"!,  + 40-50 2�� / 2 2 (20-25 � / 0), ��!!��  – 80 
2�� / 2 2 (40 � / 0) [8], �  ���  7�#'�"$.8��  +39$, '$2  1.,  (�'+  �#0$!"#�# . 

���6$��$   ��*$�"�#*��  137Cs +  (,"�!#�"�2$"��+�2  !.�$  (�'+3  (���7�9.�  7# 
!'$"  �#1��# "�+��0�  �#!(#1# , 7#0.&�.$��,  (+23+#��, ) + (�'+& , +3��!#   �#!"�"$.8�� -
!"8/  �  !23+#  + +�1�3$  !�!"$23 . �3!"��%  �'�!" $  (�'+  �#0$!"#�#  �"  "$5��0$��35  �# -
1���& .�1�+  !(�!��!"+&/" : "$(.3%   .�2#" , 7�#'�"$.8�#,  2�-��!"8  !$7���� -.�+�$+�0�  
�  !$7���� -"#.�0�  !.�, , 1.�"$.8�3%  *� .  +�1���2$�# , !�.8��$  �#7�#+.$��$  �  #=�#*�,  
0�&�"�+35  +�1, +3!� #,  ! ���!"8  ���.�0�'$! �0�   �&0�+���"#  �  �#7.�6$��,  ��0#��'$ -
! �0�  +$-$!"+# . >"�  )# "��3  + �$�1��# �+�%  !"$($��  +.�,/"  �#  !#2��'�-#/-&/!, -
!(�!����!"8  (�'+ ; 7# ($���1  �#�./1$��,  ! ���!"8  «+3+�1#» 137Cs �7  !+$".� #9"#��+�%  
(�'+3  (�$10����%  7��3  !�!"#+�.#  0.21 � /( 0·0�1), # �7  .&0�+�% (�'+3  #.8(�%! �%  7�-
�3  – 0.13 � /( 0·0�1). �1$!8  + ��.89$%  !"$($�� , +�72�6�� , ! #73+#$"!,  &2$�89$��$  �� -
"$�!�+��!"�  0.��#.8�35  +3(#1$��%  !  &2$�89$��$2  +3!�"3  2$!"��!"� , # "# 6$  ��7 #,  
)�.8"�&/-#,  !(�!����!"8  #.8(�%! �%  .&0�+�% (�'+3 . 

	! &!!"+$��3$  �#1���& .�13  2�0&"  ��*$�"����+#"8!,  �  �#  ���0$�5�2�'$! �5 , 
!���*����35 , "$�2�1��#2�'$! �5 , 0.$$+35, � �!.�"$.8�35  �#�8$�#5 . �  ="�% "�' �  
7�$��,  ��.89�%  ��"$�$!  (�$1!"#+.,$"  �7&'$��$  !�1$�6#��,  	��  + 1���35  �".�6$�� -
,5 . �$'�3$  1�.��3  +3!"&(#/"  �   #  .#�19#)"�� -0$�5�2�'$! �$  �#�8$�3  (2$!"# +"� -
��'��0�  �# �(.$��,  + �$7&.8"#"$ !���*����35  (��*$!!�+ ) 5�2�'$! �5  =.$2$�"�+ , �  
 #  "�#�7�"�3$  (&"�  �5  2�0�#*��  +  ��$'�3$  +�1�$23  (�#!(�%! �$  2��$ ). 	! &!!" -
+$��3$  �#1���& .�13  137� s �  90Sr (�'$+�1��  +3(#+9�$  (�!.$  �$����3.8! �%   #"#!" -
��)3 ) (�+39#/"  �#1��# "�+�3%  )��  (����$6��%  (�.�!3  �#0$!"#�#  (��2$���  �#  2%.  

 �  �$7&.8"#"$ !$1�2$�"#*��  ��0#��'$! �5  (��0#��2��$�#.8�3$  !�$1��$��, , 0&2&-
!�+3$   �!.�"3 ), 2��$�#.8�35  (�.3 , 0.��3 , ($! � ) �  #2��)�35  0�($�0$��35  ��+����# -
7�+#��% ( �..��13  0�1�� !�1�+  Fe, Al, Mn, Si, )�!)#"3 ,  #����#"3 ) !  !������+#��32�  
�#1���7�"�(#2�  (���!5�1�"  �5  �# �(.$��$  + 1���35  �".�6$��,5 . ��="�2& , 1���3$  
�".�6$��,  �$ , +  �"��35  &!"#��+.$��  �#+��+$!�$  2$61& !���*�$%  �  1$!���*�$%  �# -
1���7�"�(�+ , (�7+�.,/"  ��"$0�#.8��  �*$��"8  �5  !�1$�6#��$  +�  +!$% +�1�!�����%  
(.�-#1� .  

�1�# �  1.,  0���35  �$  ��.$$  (�#+�.8��  0�+���"8  �  1���35  0�&�"#5 . �#�,1&  !  
.#�19#)"�� -0$�5�2�'$! �2�  )# "��#2� , �#1���& .�1��$  7#0�,7�$��$  (�%23  �(�$1$ -
.,$"!,  0�1��1��#2�'$! �2�  &!.�+�,2� , )��2��&/-�2�  �$6�2  �!#61$��,  �$'�35  �# -
��!�+ . �  ($���1  (�.�+�18,  .#�19#)"�� -0�1��.�0�'$! �2  &!.�+�,2  (���#1.$6�"  +$-
1&-&/  ��.8  + )��2���+#���  #��2#.�%  �#1���& .�1��0�  7#0�,7�$��, . �# , �#  (�%2$ 
�1��+�$2$���  �#�./1#/"!,  1+# (��*$!!# : + ! .��#5  =.$2$�"#5  �$.8$)#  �1&"  (��*$!!3  
=��7�� , (��+�1,-�$    +3��!&  �#1���& .�1�+ , + 1�&0�5  7#!"�%�35  = �!�!"$2#5  – (�� -
*$!!3  �!#61$��, , (��+�1,-�$    �# �(.$��/  �#1���& .�1�+ . �.,  0���35  �$  2# !� -
2#.8�3% "�#�!(��"  �$'��0�  #../+�,  �#�./1#$"!,  + ($���1  (�.�+�18, , # 2# !�2#.8�#,  
! ���!"8  �".�6$��,  �$'��0�  #../+�,  – �#  !(#1$ (�.�+�18,  [2]. ���'$2  .�"�.�0�'$ -
! �%  !�!"#+ , !.$1�+#"$.8�� , �  .�"�0$�5�2�,  1���35  �".�6$��% , )��2���+#��35  (�.� -
+�18,2� , +37+#��32�  +3(#1$��$2  6�1 �5  �!#1 �+ , !�$0�"#,��$2  �#  (.�-#1�  +�1�!�� -
�#  �  "#,��$2  .$1�� �+  + +$�5�+8,5  !�.8��  �#7.�'#/"!, . � #73+#$"!,  �  & .��  �$ � , ,+-
.,/-�%!,  +#6�$%9$% 0�1�#+.�'$! �%  5#�# "$��!"� �%  (�"� # , �(�$1$.,/-$%  $0� (� -
"$��   #  �#  �#723+ �&!.# , "#  �  �#  "�#�!(��"  �#��!�+  – '$�$1�+#��$  7��  "�#�7�"#  (!&-
6$��$  �&!.# ) �  7��  �# �(.$��,  (�#!9��$��$  �&!.# ) +7+$9$��35  �#��!�+ . � #73+#$"!,  
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�  ! .���+#,  = !(�7�*�, , �  "� , '"�  (�!.$1&/-$$  (�.�+�18$  �#1� #.8��  �72$�,$"  )�# -
*����3%  !�!"#+  #../+�,  (�$131&-$0�  (�.�+�18, . �&6��  &'$!"8  �  "� , '"�  !�����&/ -
-#,  !(�!����!"8  1#���0�   �2(��$�"#  1���35  �".�6$��%    �#7�32  =.$2$�"#2  �#7�#, : 
!���*����3$  !+�%!"+#  #�.��#  1.,  �#1��!"���*�,  !�!"#+.,$"  87-90%, # 1.,  �#1��*$ -
7�,  – 22-40% [4]. �!.�  �#1��*$7�%  !�����&$"!,  �.�!"32� , ($!'#�32�  �  0.���!"32�  
0�&�"#2� , "�  �#1��!"���*�%  – "�.8 �  0.���% . �1��  �'$+�1�� : �# �(.$��$  �#1���& .� -
1�+ + (�%2$��35  =.$2$�"#5  �(�$1$.,$"!, , 0.#+�32  ���#7�2 , 2��)�2$"��'$! �2�  (#-
�#2$"�#2�  (�%2$��35  .#�19#)"�+ . 

�$7&.8"#"3  �(�$1$.$��,  !�1$�6#��,  137Cs + �.�+35  1���35  �".�6$��,5  �!��+�35  
�$  �#0$!"#�#  ("#�. .2) �$  (�1"+$�61#/"  &+$.�'$��$  + !�(�,6$��35  (�'+#5  1�.���35  
.#�19#)"�+ . ���*$�"�#*�,  �#1���& .�1#  + 1���35  �".�6$��,5  (�  (��,1 &  +$.�'��  
�#5�1�"!,  + !�0.#!��  !  $0� !�1$�6#��$2  + (�'+#5 , ��  7#2$"��  2$�89$ . 

�#�.�*#  2 
��1$�6#��$  137Cs + +�1$ �  1���35  �".�6$��,5  �!��+�35  �$  �#0$!"#�#  

�$ # , 2$!"�  �"���#  (���3  ����3$  �".�6$��, , � / 0 ��1# , � /.  
�$�$ , 2�!"  ��7.,� -�#�#/�"  4.8±2.2 <0.023 
A&�# -�7$�8 , )$1$�#.8�#,  1���0#  ��!"�+ -�# &     3.7±2.8 <0.011 
�&.# , 0. ��7�./�"  2.7±1.5 <0.006 
�#2&� , ��#0 -�#72#.,�  3.3±2.7 <0.012 

�  �$'�35  +�1#5 (��!&"!"+�$  137Cs �3.�  �#  (�$1$.$  ���#�&6$��,  ("#�. . 2). �#� -
��.89#,   ��*$�"�#*�,  *$7�, -137 �"2$'#$"!,  + "$�! �%  +�1$. �!.�  (�$1(�.�6�"8 , '"�  
+$.�'��#  0.023 � /.  ,+.,$"!,  (�$1$.8��% , "�  + 1�.,5  1�(&!"�2�%  &1$.8��% # "�+��!"�  
1.,  �#!$.$��,  (��� �#! ) !�1$�6#��$  �#1��*$7�,  + �$'�35  +�1#5 �#0$!"#�#  �$  (�$+39# -
$" 2.4·10-4, "�01#  #  �$ #5  �+��($%! �%  '#!"�  ��!!��  !�!"#+.,$"  0.007-0.07 � /.  [3, 6]. 

���  ��)�.8"�#*��  #"2�!)$��35  �!#1 �+  '$�$7  7��&  #=�#*��  "$5��0$��3$  �#1�� -
�& .�13  2�0&" (�!"&(#"8  + 0�&�"�+3$  �  (�17$2�3$  +�13 . �1�# � , + ��1�� �+35  +�1#5 
�#0$!"#�#  �#1���& .�13  90Sr �  137Cs 23  �$  ���#�&6�.� , .�98  + $1���'�35  !.&'#,5  
�3.�  7#)� !���+#�3  !.$1�+3$   ��*$�"�#*��  �#1��*$7�, . ��6��$  (�$1$.3  �!(�.87� -
+#��35  �#2�  2$"�1�+  #�#.�7#  !�!"#+.,.�  !��"+$"!"+$���  0.2 � /.  �  0.3 � /. ,  �"��3$  
�#  1+#-'$"3�$  (��,1 #  2$�89$  &��+�$% +2$9#"$.8!"+# (�� ), &!"#��+.$��35  ���2#2�  
�#1�#*�����%  �$7�(#!��!"�  ��!!��  1.,  (�"8$+�%  +�13 . 

 
/���-#����  

	7  +39$& #7#���0�  !.$1&$",  ��*$�"�#*�,  90Sr �  137Cs + (�'+#5  �#0$!"#�#  +#�8� -
�&$" + 7#+�!�2�!"�  �"  "�(#  (�'+  �  �#���.$$  +3!� �$  7�#'$��$  5#�# "$��3  1.,  (#5�" -
�35 , � &.8"&�$��35  (�'+ , �#7+�+#/-�5!,   (�1  "�#+,��!"�%  �#!"�"$.8��!"8/ .  �#  "$� -
��"����  �$!(&�.� �  + 2$!"#5 2#!!�+�0�  (��6�+#��,  �#!$.$��,  �$"  &'#!" �+  !  #�� -
2#.8��  +3!� �2  &��+�$2  ���  �.�  "$5��0$���0�  �#1��# "�+��0�  7#0�,7�$��, . ��98  
&'#!" �  +35�1# '$��35  !.#�*$+ , # "# 6$  !.#�*$+#,  (3.8  2�0&" (�$1!"#+�"8  �$ �"��&/  
(�"$�*�#.8�&/  �(#!��!"8  1.,  71���+8,  ./1$% . �#1��# "�+��$  +3(#1$��,  �"  1�.0�6� -
+&-�5  	��  (��+$.�    �$7�#'�"$.8��2&  7#0�,7�$��/  (�'+3 , +�1 �  1���35  �".�6$��% . 

�#1�#*����#,  ��!"#��+ #  + �#0$!"#�$  2�6��  �*$��"8   #  �.#0�(�.&'�#, . �(&!",  
�$2��0�  .$"  (���!5�1�"  (�.��$  $!"$!"+$���$  +�!!"#��+.$��$  (��#6$��35  &'#!" �+  �#  
7#0�,7�$���%  "$���"����  �#0$!"#�#  1�  !�!"�,��,  = �.�0�'$! �0�  �.#0�(�.&'�,  1.,  
+!$5 ��:$ "�+  + �"!&"!"+��  #�"��(�0$���%  �#0�&7 � . >"�  �7�#'#$" , '"�  �#1��# "�+�3%  
)# "�� , 1#6$ + &!.�+�,5  �'$�8  +3!� �5  &��+�$% �#1��# "�+��0�  7#0�,7�$��, , !�+$� -
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9$���  �$  (��$2.$235  1.,  '$.�+$ # , � #73+#$" �#  !�!"�,��$  (�'+ , (����1�35  �  �$'�35  
+�1 (�$�$��$6�2�  !.#��$  +�71$%!"+�$ (�  !�#+�$��/  !  ./�32�  +�1#2�  #�"��(�0$���%  
�#0�&7 � .  
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7# 2002 0�1. � .: ��  �; , 2003. 57 ! . 

9. �#(�6�� �+? .� ., �.�$+  �� .� ., �#.23 �+  � .� . �#1��# "�+��!"8  � �&6#/-$%  !�$13 . 
�$���,  �  (�# "� # . – � .: �	��� . �#���#"���,  7�#��% , 2006. – 286 ! .      

10. �/�/ #��+#  >.� .  > �.�0�,  !"���*�, -90 + (�'+#5 . – �  �"�2�71#" , 1976. – 128 ! . 
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���������  ;����  �����������  ���������  ��  ��	����  ��������� -
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:������  � .� . 
���	�����
��  ����������	��%�  ����	����	�  

��,#	�%	  ����� : 1�$+$!�#,  ).��# , .$!�#,  �#!"�"$.8��!"8 , =�1$2� � , �$.� "3  
�!������  

�  &!.�+�,5  !&5�0�  �  6#� �0�   .�2#"# , + � �&6$���  (�.&(&!"3��35  �  !"$(�35  
)��2#*�%  .$!#  (�$10����0�  �#0$!"#�#  +3(�.�,/"  +#6�3$  +�1��5�#��3$ , (�'+�7#-�" -
�3$  �  !#��"#��� -�71���+�"$.8�3$  )&� *�� . 	7&'$��$  1�$+$!��%  ).��3  +#6��  1.,  (� -
7�#��,  �!"����  ).��3   �  (����13  + *$.�2 . > �.�0�'$! �$  �!��$���!"�  1#���%  ).��3 , 
$$  "# !���2�'$! �%  !�!"#+ , 0$�0�#)� -0$�$"�'$! �$  !+,7�  �  1�&0�$ 5#�# "$��!"� �  �$ -
!&" + !$�$  ��)��2#*�/  ��  ="#(#5 !"#��+.$��,  0����%  !"�#�3  �  $$ ).��3 . �  (�!.$1��$  
0�13  ��0#"#,  �  �#7�����#7�#,  1�$+$!�#,  ).��#  �#�#!#�#�! �0�  �#%��#  +!$ ��.89$  (�1 -
+$�0#$"!, #�"��(�0$���2&  (�$!!& , '"�  "�$�&$"  "-#"$.8��0�  �7&'$��,  +�1�+�0�  !�!"#+#  
1#���%  ).��3 .  

�#�#!#�#�! �%  �#%��  �#!(�.�6$�  + (�$1$.#5  (�$10����0�  (�,!#  + /0� -+�!"�'��%  
'#!"�  �#0$!"#�# , �#  +�!"�'�35  ! .��#5  5�$�"#  �6&)&1#0  (3015 2) + 1�.��$  � . �&�#! , 
1.��#   �"���%  92  2 . �.�-#18  �#!!$%�#  !�!"#+.,$"  1270  2 2. + !+,7�  !  0���32  5#�# -
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"$��2  �$.8$)#  0�&�"�+3$  +�13  .���  +���-$  �$  )��2��&/"!, , .���  7#.$0#/"  0.&�� � . 
���*$!!3  7#��.#'�+#��,  �"!&"!"+&/" . �#  !$+$�$ (�  +�1��#71$.&  � . �.&'#% -�&�#!  (�� -
5�1�"  0�#��*#  !  �#%"#0! �2  �#%���2 . �#  +�!"� $  !  �$��$�"! �2  �#%���2 . ?6�#,  !"� -
���#  0�#��'�"  !  �#!&2 $�"! �2  �#%���2  (�  +�1��#71$.&  �$  �&�#!  �  �/.8'$�3"#% , # 
�#  7#(#1$ 0�#��*#  �1$"  !  ��+! �2�  �0&.8! �2  �#%��#2� . �12���!"�#"�+�3%  *$�"�  
�#%��#  !$.$��$  �&'�� , �#!(�.�6$�  + 170  2  �"  0. �#5#' #.#  [2,3,6]. 

�.�2#"  �#�#!#�#�! �0�  �#%��#  &2$�$���  "$(.3% , !  7#2$"�32  (��,+.$��$2  +$�"� -
 #.8��%  7��#.8��!"�  + �#!(�$1$.$���  $0� =.$2$�"�+ . ��2#  "$(.#,  �  2,0 #,  !  �$&!"�% -
'�+32  !�$6�32  (� ��+�2 . �$"�  7#!&9.�+�$  �  6#� �$ .   

��$��.#1#/-�2  "�(�2  (�'+  ,+.,/"!,  �&�3$  .$!�3$ . ���  )��2���+#.�!8  �#  (� -
��1#5  �#7.�'��0�  .�"�.�0�'$! �0�  !�!"#+# , !2$9#��32�  9��� �.�!"+$��32�  .$!#2�  
+ &!.�+�,5  (��239.$���0�  �  ($���1�'$! �  (��23+��0�  �$6�2# , (��  0�1�+�2   �.�'$ -
!"+$ �!#1 �+  500-600 22  7$���!"� -��$5�+�%  !"�& "&�3 , !�1$�6#-$%  1�  6-10 0&2&!#, # + 
�$ �"��35  !.&'#,5  1�  12. [7-13]. 

 
&�������  �  $���)���  

�$.8/  �#9$0�  �!!.$1�+#��,  ,+.,.!,  #�#.�7  1�$+$!��%  ).��3  .$!��%  '#!"�  �#�# -
!#�#�! �0�  �#%��# . �  !��"+$"!"+��  !  ="�% *$.8/  �3.�  �(�$1$.$�3  7#1#'�  �!!.$1�+# -
��, ,  �"��3$  2�6��   �#" �  !)��2&.���+#"8  "# : "# !���2�'$! �% , ���2��)�3% , )� -
"�*$��"�'$! �% , 0$�0�#)�'$! �%  #�#.�73  ).��3 ; (�,!��$  �#!(�$1$.$��$  1�$+$!�35  
+�1�+ ; +3,+.$��$  0�&((  =�1$2�'�35 , �$.� "�+35  �  �5�#�,$235  �#!"$��% . �.,  �#7�$-
9$��,  1#���%  (���.$23  23  �!(�.87�+#.�  ��-$(���,"3$  ��"#��'$! �$  2$"�13 : �# -
�./1$��$ , !���  �  !&9 #  �#!"$��% , �(�$1$.$��$  �#!"$��%  �  !�!"#+.$��$  !+�1�35  "#� -
.�*  �  #�#.�7 . 


�2%�*���.  �������!���1  
�#  "$���"����  �!!.$1�+#��,  +3,+.$��  81 +�1  1�$+$!�35  �#!"$��% , ���#7&/-�5  

.$!�&/  �#!"�"$.8��!"8  �#�#!#�#�! �0�  �#%��# . ���  �"��!,"!,    53 ��1#2  �  30 !$2$%-
!"+#2 1+&5 �"1$.�+  +3!9�5  �#!"$��%  ("#�. . 1). �  0�.�!$2$��32  �"��!,"!,  4 !$2$%!"+# 
�7   �"��35  "�.8 �  !$2$%!"+� 2�66$+$.�+3$  !�1$�6�"  2 +�1# �!"#.8�3$  + ./'#/"  
.�98  (�  �1��2&  +�1&. �  *$.�2  �#  1#��3%  �"1$.  (��5�1�"!,  5 +�1�+ , �  !�!"#+.,$"  6,1% 
�"  +!$% �!!.$1&$2�%  ).��3 . 

�  �#%��$  �!!.$1�+#��, ,  #  �  +�  +!$% ).��$  �#0$!"#�#  (�$($5��# , 2002) �  �#+ #7# 
[5] �"!&"!"+&/"  1�$+$!�3$  (�$1!"#+�"$.�   .#!!#  �1��1�.8�3$ . ��2����&$"  (�   �.�'$ -
!"+& +�1�+  !$2$%!"+� ��7�*+$"�3$ , �#  1�./   �"���0�  (��5�1�"!,  19,8% �"  +!$% ).��3  
�.�  16 +�1�+ . �#.$$  �1&"  !$2$%!"+#, + !�!"#+   �"��35  +5�1,"  (�  6 +�1�+  ((�  7,4%), ="�  
�& �+3$  �  �+�+3$ . �$2$%!"+# �$�$7�+3$  �  +,7�+3$ !�1$�6#"  (�  5 +�1�+  ((�  6,2%). <� -
2�.�!"�3$  �   �&9���+3$  (�  4 +�1# ((�  4,9%). �&6��  7#2$"�"8 �2$���  ="�  !$2$%!"+# 
+ ./'#/"   �&(�3$  ��13 , ���#7&/-�$   *$.3$  *$��73  �#  1�!"#"�'��  ��.89�5  (.�-# -
1,5: �& , �+#, �$�$7#, +,7, 0�#� .  

�-$  1+# !$2$%!"+# �$�$! .$"�+3$  �  .$-���+3$  + ./'#/"  (�  "��  +�1# ((�  3,7%). 
�$28  !$2$%!"+ 5#�# "$��7&/"!,  �#.�'�$2  + !+�$2  !�!"#+$  2 +�1�+  (�.�  (�  2,5%) �  10 
!$2$%!"+ !�1$�6#"  "�.8 �  (�  1 +�1& ((�  1,2%) ("#.� .1). 

�#�.�*#  1 
�# !���2�'$! �%  !($ "�  1�$+$!��%  ).��3  .$!��%  '#!"�  �#�#!#�#�! �0�  �#%��#   

("# !��3  1#/"!,  (�  &�3+#��/   �.�'$!"+#  +�1�+ ) 
4  ������.  	���#���!�  	���#���!�  % ��  ����#� -
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)���!  !���!  ��!�  !���!  
 ��"  Pinophyta    

1. ��66$+$.�+3$  1 2 2,5 
2. ��!��+3$  1 1 1,2 
3. ��!�+3$    1 1 1,2 
4. >)$1��+3$  1 1 1,2 

 ��"  Magnoliophyta    
5. ��7�+3$  12 16 19,8 
6. �& �+3$   2 6 7,4 
7. 	+�+3$   2 6 7,4 
8. �$�$7�+3$   2 5 6,2 
9. �,7�+3$  2 5 6,2 
10. <�2�.�!"�3$  2 4 4,9 
11. ��&9���+3$  3 4 4,9 
12. �$�$! .$"�+3$  1 3 3,7 
13. �$-���+3$    2 3 3,7 
14. ��7�.�+3$  2 2 2,5 
15. �.$��+3$  1 2 2,5 
16. ��(�+3$  1 2 2,5 
17. ��5�+3$   2 2 2,5 
18. �&2#5�+3$  2 2 2,5 
19. �#!.���+3$  2 2 2,5 
20. ��$5�+3$  2 2 2,5 
21. ��#.�$+3$   1 1 1,2 
22. �#��#��!�+3$  1 1 1,2 
23. ����+3$  1 1 1,2 
24. �$�$! �+3$  1 1 1,2 
25. ����0�#1�+3$   1 1 1,2 
26. �#!"�'�� �+3$  1 1 1,2 
27. �/"� �+3$  1 1 1,2 
28. ��36�+�� �+3$  1 1 1,2 
29. �$2�$*+$"�3$  1 1 1,2 
30. �"�.# !�+3$  1 1 1,2 
 
����   53 81 100 

�  *$.�2  0�.�!$2$��3$  �  (� �3"�!$2$��3$  +2$!"$ �2$/"  8 !$2$%!"+,  �"��3$  
+ ./'#/"  (�  1+# +�1#, �#  �5  1�./  (��5�1�"!,  20% �  13 !$2$%!"+ !  1 +�1�2  �.�  15,6 
(��*$�"#2� . �#!(�$1$.$��$  +�1�+  (�  ��1#2  (� #73+#$" , '"�  �#  "$���"����  �!!.$1�+# -
��,  1�2����&$"  ��1  1&�, + ./'#/-�%  5 +�1�+ . �#.$$  �1&"  ��1  �+# !  4 +�1#2� . �.$ -
1&/-�$  3 ��1# : �.85# , +,7 �  �$�$! .$"  + ./'#/"  (�  3 +�1#, $-$  13 ��1�+ , "# �$   #   � -
7�.8�� , ��,�39�� , �$�$7#,  #.��#  �  1� . + ./'#/"  (�  2 +�1#. �!"#.8�3$  35 ��1�+  5#-
�# "$��7&/"!,  �#.�'�$2  + !+�$2  !�!"#+$  .�98  �1��0�  +�1#. �# �2  ���#7�2 , !�!"$2# -
"�'$! �%  #�#.�7   (� #73+#$"  0$"$��0$���!"8  �!!.$1&$2�%  "$���"���� , (�1"+$�61#/ -
-�%  +3!� �2  !�1$�6#��$2  �1��+�1�+35  ��1�+  �  !$2$%!"+.  �&6��  ! #7#"8, '"�  (�� -
2$���  40% +!$% "$���"����  �#�#!#�#�! �0�  �#%��#  7#�,"3  1�$+$!�32�  (���1#2�  �� -
�#7&, .$!�&/  �#!"�"$.8��!"8 .  

�  !+,7�  !  "$2, '"�  ��:$ "�2  �#9$0�  �!!.$1�+#��,  �3.�  "�.8 �  1�$+$!�3$  )��23 , 
 .#!!�)� #*�/  ���2��)  �#2�  1#$"!,  (�  �$�$��, �+&  [12]. �#  (� #7#��  + "#�.�*$  2 
1�2����&/"  �#  "$���"����  �!!.$1�+#��,  1$�$+8,. �#��#,  ���2��)#  + ./'#$"  48,2% 
�.�  39 +�1�+ . �/1#  �"��!,"!,  2��0�.$"��$  �#!"$��,  !�  !"�$6�$+�%   ���$+�%  !�!"$2�%  
�  2��0�.$"��2  $1��!"+$��32  !"+�.�2  (!"$�.$2 ): �&  +�!"�'�3% , 1&� ! #.8�3% , +,7 =.-
.�("�'$! �%  �  1� . ��",  �".�'#/"!,  ���  + ��.89��!"+$  !.&'#$+   ��+�!"+�.8��!"8/  �  
2$. ���!.�!"8/   

�#�.�*#  2 
���2��)�3%  !($ "�  
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 �$�$+8,  �&!"#��� �  �$�$+8, /�&!"#��� �   ��#�3   
��.�'$!"+�  +�1�+  39 32 5 5 

�$2��0�  &!"&(#/"   &!"#��� �+3$  )��23 , �#  1�./   �"���%  (��5�1�"!,  39,5 �.�  
32 +�1#. ��3'��  &  &!"#��� �+  �$! �.8 �  0.#+�35  !"$�.$%  �  !.�6��  �".�'�"8  2#"$-
���! �$  �"  1�'$���5 . �"  1$�$+8$+ ���  �".�'#/"!,  "# 6$  �  +3!�"�% .  �  !�$1�$2  +3!�"#  
 &!"#��� �+  (��2$���  1,5 2$"��+ , "�01#  #  1$�$+8, 1�!"�0#/"  (�'"�  3 2$"��+  �  +39$. 
�#!(��!"�#�$�3   &!"#��� �  ��3'��  (�  �(&9 #2  �   &!"#��� #2 , ���#7&,  2 ,�&!  + 1�$-
+�!"�$ : 9�(�+�� � ,  �7�.8�� � , 6�2�.�!"� , !(��$, , 6$!"$� ,  �&9��#  �  1� . 

�  �#%��$  �!!.$1�+#��,  5 +�1�+  (6,2%) �#!"$��%  ,+.,/"!,  ($�$5�1�32�  )��2#2�  
2$61& 1$�$+8,2�  �   &!"#��� #2� :  �7�.  2&6! �% , !+$1��#  /6�#, , .�5  &7 �.�!"�3% , 
��.$(�5#   �&9���+�1�#,  �  �,���#   #+ #7���1�#, . �  ="�5  (�$1!"#+�"$.$%  ���01#  "�.8 -
 �  �1��  !"+�. , ��  (�  +3!�"$  �'$�8   2$. �$ ,  �.�  6$ �$! �.8 �  !"+�.�+ , ��  2�0&" 1�!"� -
0#"8 ��.89�5  �#72$��+ . 

�-$  5 +�1�+  (6,2%) "$���"����  �!!.$1�+#��,  ,+.,/"!,  .�#�#2� , ".$. �#!"$��,  !  
.#7#/-�2�!,  �.�  +8/-�2�!,  !"$�.,2� : (./-  �#!"&5�+# , +���0�#1  .$!��% , ��+�%��  
0�$'$! �% , .�2���!  +���0�#1�.�!"�3%  �  !#!!#(#��.8  +3!� �% . ���!&"!"+�$  ="�5  .�#�  
�#  �!!.$1&$2�%  "$���"����  (��1#$"  $$ ).��$  &�� #.8��!"8  �  ���0��#.8��!"8 , "#   #  
="�  .�#�3  + �!��+��2  5#�# "$��3  1.,  "$���"����  �#.39#  [1]. 

�.$1�+#"$.8�� , ���2��)�3%  #�#.�7  !+�1$"$.8!"+&$"  �  1�2����&/-$%  ��.�  1$-
�$+8$+ + )��2���+#���  )�"�*$��7#  �#�#!#�#�! �0�  �#%��# , '"�  �$2��0�  �".�'#$"!,  �"  
!�!"#+#  )�"�*$��7  +!$0� �#0$!"#�# , 01$  &!"#��� �+3$  )��23  1�2����&/"  �#1  1$�$+8-
,2�  [10-11].  

�3,+.$��3$  +!$ 1�$+$!�3$  )��23  �#%��#  �!!.$1�+#��,  �#2�  �#!(�$1$.$�3  (�  
+3!�"�32  (�,!#2 . ��2����&/"  + �#%��$  +�13  1�$+$!�35  �#!"$��% ,  �"��3$  +!"�$'# -
/"!,  �"  ��72$���!"�  1�  !�$1�$0�  0����0�  (�,!# , "# �5  +�1�+  20 (�.�  24,7%). >"� : 1&� 
'$�$9'#"3% , 9�(�+��   �./'$%9�% , "�!  ,0�1�3%  �  1� . ��'"�  �1��# �+3$  (�7�*��  
7#��2#/"  �#!"$��, ,  �"��3$  +!"�$'#/"!,  �"  ��6�$0�  1�  !�$1�$0�  0����0�  (16 +�1�+  
�.�  19,6%) �  �"  ��72$���!"�  1�  ��6�$0�  0����0�  (�,!#  (15 +�1�+  �.�  18,5%). �  ($�+�%  
0�&(($  �"��!,"!, :  #� #!  �0�.$��3% , +,7 =..�("�'$! �% ,  #.��#  0��1�+��#  �  1� ., #   
+"���% : 6�2�.�!"8  "#"#�! #, , .�(#  9��� �.�!"�#, , ���/'��#  ��3 ��+$��#,  �  1� . �"  
��6�$0�  1�  +$�5�$0�  0����0�  (�,!#  �#!(��!"�#�$�3  11 +�1�+  (13,6%) ( �36�+��  �" -
 .��$��3% , �#��#��!  ��3 ��+$��3% ,   �7�.8��  '$���(.�1�3% ), 1�$+$!�35  �#!"$��%  
��6�$0�  0����0�  (�,!#  �.�  (�$10���%  – 9 +�1�+  (11,1%) (2&92&.#  0$�2#�! #, , 1&� 
(&9�!"3% , "�(�.8  0����1�3%  �  1� .). ��  "��  +�1# ((�  3,7%) +!"�$'#/"!,  + !�$1�$2  0�� -
��2  (6�2�.�!"8  0�&7��! #, ,  #� #!   #+ #7! �% ,  �7�.8��   �!"$*+$" �+3% ) �   �"  !�$1 -
�$0�  0����0�  1�  +$�5�$0�  0����0�  (�,!#  (!�!�#  ��!��+! �0� , �$�$7# (�+�!.#, , �$�$7# 
��"+���+# ).  ��98  (�  1+# +�1# ,+.,/"!,  �#!"$��,2�  +$�5�$0�  0����0�  (�,���#   #+ #-
7���1�#,  �  '$�$2&5# ��3 ��+$��#, ) �  �#!"$��, , +!"�$'#/-�$!,  �"  ��72$���!"�  1�  
+$�5�$0�  0����0�  (�,!#  ( �7�.8��   '$���(.�1�3% ,  .$�  (�.$+�% ), ���  !�!"#+.,/"  +!$-
0�  .�98  (�  2,5 % �"  +!$% ).��3  �#%��# .  

�# �2  ���#7�2 , 2�6��  !1$.#"8 +3+�1, '"�  + �#%��$  �!!.$1�+#��,  1�2����&/"  
1�$+$!�3$  �#!"$��, , +!"�$'#/-�$!,  �"  ��72$���!"�  1�  !�$1�$0�  0����0�  (�,!# , �  �$ -
7�#'�"$.8��   �.�'$!"+�  (�$1!"#+�"$.$%  +$�5�$0�  0����0�  �  �#!"$��%  +!"�$'#/-�5!,  
�"  ��72$���!"�  1�  +$�5�$0�  0����0�  (�,!# . ��:,!�,$"!,  ="�  �#!(�.�6$��$2  �#%��#  �! -
!.$1�+#��,  + (�$10����%  '#!"�  �$!(&�.� � . 
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�$!"����"#��$   �#!"�"$.8�35  !���-$!"+ , (�$1!"#+.,$"  !���%  )�"�*$��7 . �� -
! �.8 &  *$.8/  �#9$0�  �!!.$1�+#��,  �3.�  �!!.$1�+#��$  1�$+$!��%  ).��3  .$!��%  '#!"�  
�#�#!#�#�! �0�  �#%��# , .�0�'��  �3.�  �3  +���-$  �$  1#+#"8 ="�"  #�#.�7 , ��  �$ �"��3$  
+�13  1�$+$!�35  �#!"$��%  +!"�$'#/"!,   #  + .$!��%  '#!"� , "#  �  + 1�&0�5  *$��7#5  ("#�. . 
3). 

��  !&5�2    #2$��!"32  ! .��#2  (�2�2�  .$!��%  '#!"�  +!"�$'#/"!,  14 +�1�+  1�$-
+$!�35  �#!"$��% . >"�  =)$1�#  1+&5 �.�! �+#, , 0�#�  +�!"�'�3% , (&73���  +�!"�'�3% , 
1$�6�  1$�$+�  �  1� . ��'"�  �1��# �+�$   �.�'$!"+�  1�$+$!�35  �#!"$��%  +!"�$'#/"!,   #  
+ .$!��%  '#!"� , "#  �  (�  �(&9 #2  (6$!"$�  !.#��"$.8�3% ,  �&9��#  .�2 #, ,  #.��#  
��3 ��+$��#,  �  1� .) �  (�  �$�$0#2 �$  (��.$(�5#   �&9���+�1�#, , 6$!"$�  �#..#!# , �� -
�/'��#  ��3 ��+$��#,  �  1� .). �1��  +�1  – �2$.#  �$.#,  ,+.,$"!,  (#�#7�"�2 , ���"#/-�5  
�#  0�&9$. 

�#�.�*#  3 
;�"�*$��"�'$! �%  !($ "�   

�(&9 �  �#2$��!"3$  ! .��3  �$�$0# �$  �#�#7�"3  
9 14 8 1 

�.$1�+#"$.8��  )�"�*$��"�'$! �%  #�#.�7  (� #7#. , '"�  + �#%��$  �!!.$1�+#��,  1�$-
+$!�3$  �#!"$��,   ��2$  .$!��%  '#!"�  +!"�$'#/"!,  �  + 1�&0�5  *$��7#5 , !  (�$��.#1#��$2  
�#  !&5�5   #2$��!"35  2$!"#5, '"�  (�1"+$�61#$"  ��-$�7+$!"�3%  )# "   !&5�!"�   .�2#"#  
�#0$!"#�# .  

��13  1�$+$!�35  �#!"$��%  �#2�  ��:$1��$�3  + 5 "�(�+  #�$#.�+  [4] ("#�. . 4).  �� -
2����&$"  �#  "$���"����  �!!.$1�+#��,  ���$#.8�3%  "�( , �#  1�./   �"���0�  (��5�1�"!,  
44,4% �"  ��-$0�   �.�'$!"+#  +�1�+  (�.�  36 +�1�+ ). �/1#  �"��!,"!,  +�13  !$+$��3$  (�  
�"��9$��/    �#9$% ).��$ :  .$�  (�.$+�% , ,!$�8  +3!� �% , ���/'��#  ��3 ��+$��#, , �$ -
�$7# (�+�!.#,  �  1� . �  �!��+��2  �"��!,"!,    ���$#.8��2&  #�$#.& 2$7�)�"3 .  

�#�.�*#  4  
��$#.�0�'$! �%  !($ "�  

 ��$+��%  �!$��)�.8�3%  ���$#.8�3%  �"$(��%  �#+ #7! �%  
��.�'$!"+�  

+�1�+  
8 23 36 1 13 

 
�"��&/  (�7�*�/  7#��2#$"   !$��)�.8�3%  "�(  #�$#.#. �/1#  �"��!,"!,  3 0�&((3  

 .#!!�+  ($�$1�$#7�#"! �% , *$�"�#.8��#7�#"! �%  �  !�$1�7$2��2��! �% , ".$. "$���"���,  
!  /0� -7#(#1# 1�  /0� -+�!"� #  (�  �"��9$��/    "$���"����  �#+ #7#. �  ��-$2 , 1#��3%  
#�$#.  + ./'#$"  23 +�1# �.�  28,4% �"  ��-$0�   �.�'$!"+#  +�1�+ . >"�  "# �$  +�13   # : 
6�2�.�!"8  0�&7��! #, , ! &2(�,   �6$+$��#, , !+$1��#  /6�#, , 0�#�  +�!"�'�3%  �  1� .  

�#+ #7! �%  0$�0�#)�'$! �%  "�(  + ./'#$"  13 +�1�+  (16%). >"�  2�66$+$.8��  
(��1�.0�+#"3% , 0�&9#  #+ #7! #, , 0�&9# �+�.�!"�#, , �,���#   #+ #7���1�#,  �  1� . �/1#  
�"��!,"!,  +�13  #�$#.  �#!(��!"�#�$��, ,  �"��35  �0�#��'�+#$"!,   #+ #7! �%  ).���!"� -
'$! �%  (��+��*�$%  !  �$��.89�2�  ���#1#*�,2�  �#  (��.$0#/-�$  "$���"���� .  

��$+��%  "�(  #�$#.#, 01$ +!$ �#!"$��,  ,+.,/"!,  �$.� "#2�  +�  ).��$  �!!.$1�+#��,  
8 +�1�+  (9,9%): !�!�#  ��!��+! �0� , �&  +�!"�'�3% , �$�$! .$"  ����1#+'#"3%  �  1� . �!$0�  
1 +�1  (1,2%) - =)$1�#  1+&5 �.�! �+#, . �2$$"  !"$(��%  "�(  #�$#.#.  

�.$1�+#"$.8�� , 1�$+$!�#,  ).��#  .$!��%  '#!"�  �#�#!#�#�! �0�  �#%��#  (�  1�2��� -
�&/-�2  "�(#2  #�$#.�+  ,+.,$"!,  ���$#.8�� - !$��)�.8��%  !  2���2#.8�32   �.�'$!" -
+�2  !"$(�35  +�1�+ .  
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��$+$!�#,  ).��#  �#�#!#�#�! �0�  �#%��#  ���0��#.8�#  �  &�� #.8�#  + �#&'��2  �" -
��9$��� . �1$!8  (���7�#!"#/"  38 +�1�+  �$.� "�+ , '"�  !�!"#+.,$"  46,9% �"  +!$% 1�$+$!-
��%  ).��3  "$���"����  �!!.$1�+#��, , ".$. '&"8  2$�89$  (�.�+��3  +!$% �7&'#$2�% ).� -
�3 . ��2����&/"  + �#%��$  �!!.$1�+#��,  "�$"�'�3$  �$.� "3 : "�!  ,0�1�3% , 0�&9#  #+-
 #7! #, , ,�.��,  +�!"�'�#,  �  1� . �  ��-$2  29,7% �"  ��-$0�   �.�'$!"+#  +�1�+ .  �$1�� � -
+3$ �   !$��"$�2�'$! �$  �$.� "3  7#��2#/"  (�'"�  �1��# �+�$   �.�'$!"+�  +�1�+  �$2�� -
0�2  (�$��.#1#��$2  ($�+35 . �  .$1�� �+32  �$.� "#2  (�+#  �78, , �!��# , �$�$7# (�+�!.#,  
�  1� .) �"��!,"!,  11,1%% �"  ��-$0�   �.�'$!"+#  +�1�+ , + �!��+��2  ="�  2$7�)�.8�3$  
(�$1!"#+�"$.�  + �".�'�$  �"   !$��)�.8�35  �$.� "�+  (1$�6�  1$�$+� , 6$!"$�  �#..#!# , 
!+�1��#  /6�#,  �  1� .), 01$ (�$�2&-$!"+$���   !$��)�"3 .  

�5�#�,$235  +�1�+  �#  �!!.$1&$2�%  "$���"����   - 5 �.�  6,2%. ��$1�  ��5  .�98  + 
��#!�&/   ��0&  �#0$!"#�#  7#�$!$�3 : (��# #�"#   �#!�#, , .#(��#   �3.�(.�1�#, , +��� -
0�#1 .$!��% , # + ��#!�3$   ��0�  ��!!��  �  �#0$!"#�#  [8-9]:  "�!  ,0�1�3%  �  (./-  �#!"& -
5�+#. �  =�1$2� #2  �#+ #7# !�$1�  1�$+$!��%  ).��3  �#�#!#�#�! �0�  �#%��#  �"��!,"!,  
10 +�1�+  (12,3%). >"�  +�13 , �2$/-�$   #+ #7! �%  0$�0�#)�'$! �%  "�(  #�$#.#, �  �$  
+!"�$'#/-�$  7# (�$1$.#2�  �#+ #7#: (&73���  +�!"�'�3% , 2�66$+$.8��  (��1�.0�+# -
"3%, 0�&9#  #+ #7! #, , 0�&9# �+�.�!"�#, , �,���#   #+ #7���1�#,  �  1� .  

��#.�7  +!"�$'#$2�!"�  1�$+$!�35  �#!"$��%  + .$!��%  '#!"�  �#�#!#�#�! �0�  �#%��#  
(� #7#. , '"�  ��.89$  (�.�+��3  +�1�+  �#!(��!"�#�$�3  1�+�.8��  9��� �  �#  "$���"����  
�!!.$1�+#��, . �$1 �   +!"�$'#/"!,  16,% �  �#!!$,���  - 35,7% �"  ��-$0�   �.�'$!"+#  +� -
1�+. 

�# �2  ���#7�2 , 2�6��  ! #7#"8 ��  ���0��#.8��!"�  �  1�$+��!"�  1�$+$!��%  ).��3   
�#�#!#�#�! �0�  �#%��# , �  '$2  !+�1$"$.8!"+&$"  1�!"#"�'��  +3!� �%  (��*$�"  �$.� "�+ . 

 
/���-#����  

�$!#2�  �   &!"#��� #2�   + �#0$!"#�$  7#�,"�  448 "3!,'  0# (.$!�!"�!"8  363 "3! .0#), 
'"�  !�!"#+.,$"  �$  ��.$$  7% ��-$%  (.�-#1� . �  "�  6$ +�$2,  '�!"32�  .$!#2�  �   &!"#� -
�� #2�  7#�,"�  245 "3! . 0#. �!"#.8�3$  6$ !���-$!"+# , �"��!�23$    .$!�)��1& , + ./ -
'#/"  �$(��1& "�+�3$   &!"#��� �+3$  7#��!.� , !���-$!"+#  9��., # , !�.8��  #�"��(� -
0$��� - 1$2��)���+#��3$  *$��73 . �# �2  ���#7�2 , (�  .$!�!"�!"�  �#9#  �$!(&�.� #  7#-
��2#$"  �1��  �7  (�!.$1��5  2$!"  �#  �$+$���2  �#+ #7$, �1�# �  (�  �#7�����#7�/   1�$+$!-
�35  �#!"$��%  7�#'�"$.8��  ��0#'$ .  
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��  .�"$�#"&��32  1#��32  �  �#9�2  2��0�.$"��2  (�#'��#,  !  1974 0�1#) 
�#�./1$��,2  +$0$"#"�+��  (�1+�6�3%  2��0�.$"��  - 1#0$!"#�! �%  +3!� �0���3%  
=�1$2�  "�$"�'��0�  ($���1#   .$+$�  �#11$ – Trifolioum raddeanum TRAUTV. + 
$!"$!"+$��35  &!.�+�,5  (���7�#!"#$"  �#  �7+$!"�, �+35  ! .��#5  "�@5 5�$�"�+  (��0�!! , 
�& #".8  �  ��$0�+�% ) �3!� �0����0�  �#0$!"#�#  �#  +3!�"$  2500 2$"��+  �#1  &�. 2. �  
+39$ (�#����+ , 1978; �&�"#7#.�$+ , 2009). ��1���3$  &'#!" �  �#  �7+$!"�, �+35  
! .��#5  +39$& #7#��35  5�$�"�+  ,+.,/"!,  "�(�'�32�  2$!"����"#��,2�  1.,  ="�0�  
�$1 �0�  +�1#. �.,  �$0� ,  #  �  1.,  2��0�5  1�&0�5  +�1�+  �  )��2  #.8(�%! �0�  
+3!� �0��8,  + !&��+35  &!.�+�,5  (1� 117, 1980) 5#�# "$��3  (��7$2�!"#,  !"$./-#,!,  
)��2#  �  (�$��.#1#��$  +$0$"#"�+��0�  �#72��6$��,  �#1  (�.�+32 . ���  5#�# "$��!"� $  
(�(&.,*�����%  �72$�'�+�!"�  2��0�$  !($*�#.�!"3  (White, 1979; Harper, 1977; �# 11$ $t 
#1., 1978) (�$1.#0#/"  �!(�.87�+#"8  2�1&.�  - $1���*3   ��!"�& *��  �#!"$��% , 
(�+"��,/-�$  + "�% �.�  ���%  !"$($��  ��.�  *$.�0�  �#!"$��, ,  # �+32�  ,+.,/"!,  
0$�$�#"�+�3$  (��$0�  - �!��+�3$  =.$2$�"3  !"��$��,  �!��� . 

�#%��3  �  5#�# "$��!"� #  2$!"  !���#  +3����  + (�$1$.#5  #�$#.# 1#���0�  +�1# 
(�$1!"#+.$�3  + "#�.�*$  1 �  �#  ��!&� $ , 01$ ��2$�#  (�(&.,*��  (+3���� ) !�+(#1#/" . 
�'�"3+#,  ��"$�!�+��$  +$0$"#"�+��$  �#72��6$��$  ="�0�  =�1$2� # , 0$�$�#"�+�3$  
(��$0�  + )#7& *+$"$��,  ($�+�0�  +$�5&9$'��0�  0�.�+ �+�1��0�  !�*+$"�,  ��#.�  �#  
�#!!"�,���  �$  �.�6$  10 2 1�&0 �"  1�&0#. �  4-5 �#7��+3!�"�35  +3����   #61�% 
(����1��%  (�(&.,*��  + (�$1$.#5  $!"$!"+$���0�  #�$#.# �#  &��+�$  (�'+3  !�$7#.�  
0$�$�#"�+�3$  (��$0�  - (�  �1��2&  2# !�2#.8��  �#7+�"�2&  !  �!���  (n=30). �  1#���2  
!���-$���  �#!!2#"��+#/"!,  "��  +3��� �  !  ="�5  "�@5 5�$�"�+ , !���3   �"��35  �3.�  
(��+$1$�3  �#  !$+$���2  ! .��$  !  �1��%  �  "�% 6$ +3!�"3  - 3000 2 �#1  &�. 2. 
�$�$�#"�+�3$  (��$0�  (�1�#71$.,.�  �#  )�# *��  (!"$�$.8 , .�!"8,  !  '$�$9 #2�  �  
!�*+$"�,  !�  !"�$. #2�  *+$"���!#  -  �!"$��6 #2� ). >"�  !"�& "&�3  (�$1+#��"$.8��  
+3!&9�+#.�  + "$��  �#  �" �3"�2  +�71&5$, 1�+�1�.�  1�  (�!"�,���%  2#!!3  �  +7+$9�+#.� .  
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���  !�#+��"$.8��2  #�#.�7$  +$!�+35  (��7�# �+  0$�$�#"�+��0�  (��$0#  + *$.�2  �  

$0�  �2(��$�"�+ , # "# 6$  �$(��1& "�+��0�  &!�.�,  (�$ ), ,+.,/-$0�!,  0.#+�32  
(� #7#"$.$2  #1#("�+��%  !"�#"$0�� , �3.�  (�.&'$�3  !�$1��$  !"#"�!"�'$! �$  
5#�# "$��!"� �  !  (�!.$1&/-�2  �!(�.87�+#��$2  2$"�1�+   ���$.,*�����0�  �  
1�!($�!�����0�  #�#.�7�+  (�# �� , 1980; �#%*$+, 1983). ���  (��+$1$���  �#!'$"�+  
�!(�.87�+#.!,  ���  Statgraf version 3. 0. Shareware, !�!"$2#  #�#.�7#  1#��35  Statistica 
5.5 

���  !�#+��"$.8��2  #�#.�7$  !"�& "&�3  �72$�'�+�!"�  +$!�+35  (��7�# �+  
0$�$�#"�+��0�  (��$0#  +. raddeanum �7  �#7�35  (�(&.,*�%  2# !�2#.8�3$  !�$1��$  
7�#'$��,  !&5�% 2#!!3  0$�$�#"�+��0�  (��$0#  + *$.�2  (X) �  $0�  �2(��$�"�+  - !&5�% 
2#!!3  !"$�.,  (51), .�!"8$+  (52) �"2$'$�3  & �#!"$��%  !  ��0�!! �0�  5�$�"#  (2) ("#�. . 2). 
��$1��$  +$.�'��3  1#���%  (�(&.,*��  (n = 30) (�  +39$�"2$'$��32  +$!�+32  (��7�# #2  
+$0$"#"�+��% !)$�3  + 1.20, 1.87 �  1.66 �#7# (�$+�!5�1,"  "# �+3$  +3��� �  �7  5�$�"#  
�& #".8  (1), !��"+$"!"+$��� . >"�  6$ (� #7#"$.�  (�  �"��9$��/  !  �#!"$��,2�  !�  
��$0�+�0�  5�$�"#  (3) 7�#'�"$.8��  +39$ �  (�$+39$��$  !�!"#+.,$"  - + 2.12, 3.45 �  2.75 
�#7#, !��"+$"!"+$��� . �1�# �  ��#,   #�"��#  �"2$'$�#  1.,  (��7�# �+  0$�$�#"�+��%  
!)$�3  - !&5�% 2#!!3  !�*+$"�,  (53) �  �$(��1& "�+��0�  &!�.�,  (�$ ), 2# !�2#.8�3$  
!�$1��$  +$.�'��3   �"��35  +3,+.$�3  1.,  +3��� �  �7  5�$�"#  �& #".8 . �1$!8  
(�$+�!5�1!"+�  !&5�% 2#!!3  !�*+$"�,  �  �$(��1& "�+��0�  &!�.�,  �#1  "# �+32�  �7  
��0�!! �0�  5�$�"#  �$7�#'�"$.8��$  �  !�!"#+.,$"  -+ 1.11 �  1.81 �#7#, !��"+$"!"+$��� . >"�  
6$ (� #7#"$.�  (�  !�#+�$��/  !  (�(&.,*�$%  �7  ��$0�+�0�  5�$�"#  �#+�3  1.31 �  1.03, 
!��"+$"!"+$��� .  

�#�.�*#  1.  
�#%��3  �  5#�# "$��!"� #  2$!"  !���#  +3����  !  +3!� �0���35  (����1�35  (�(&.,*�%  

� . raddeanum (�#  !$+$���2  ! .��$  3000 +3!�"3  �#1  &�. 2.) 
�#%��  ����1��#"3  ��(&  

.,*�  �  
�#"#  
!���#  �$�0�#  

)�'$! �%  
�12���!"  
�#"�+�3%  

! .9 . +.1. 
�$6�2  �!(�.87�+#��,  

= �!�!"$23  

1 29.07. 
2008 

��$�$"  
�& #".8  

� � . ! . ��'��  
�#��1��! �0�  
�#%��#  

42° 15' 06,6" -
42° 15'42,2" 

46° 38'12,6"- 46° 
37'56,1" 

�2$�$��  
�!(�.87&$23$  .$"��$  
(#!"��-#  
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2 10.08. 
2008 

��0�!! �%  
5�$�$"  

� � . 2/! . «�&.#  
�3!� �0���#, », ! . 
���1�  �&2#  
1��! �0�  �#%��#  

42° 21' 12,9"-
42° 21'43,6" 

46° 14'53,2" -
46° 15'07,6" 

�$1 �  
�!(�.87&$23$  .$"��$  
(#!"��-#  

3 12.08. 
2008 

��$0�+�%  
5�$�$"  

� � . ! . � .-�#  +#��  
�&2#1��  ! �0�  
�#%��#  

42° 33' 37,7" -
42° 34' 06,6" 

45° 58'43,8" -
46° 00' 47,0" 

�$!82#  ��"$�!�+��  
�!(�.87&$23$  .$"��$  
(#!"��-#  

 

���2$'#��$ . �#.$$  + "#�.�*#5  �  �#  ��!&� $  �&1&" �!(�.87�+#�3  "�.8 �  (��,1 �+3$  ��2$�#  (�(&.,*�%  (1-3). 
���7�# � : X - !&5#, 2#!!#  0$�$�#"�+��0�  (��$0#  + *$.�2  �  $0�  �2(��$�"�+ : � | - !&5#, 2#!!#  
!"$�., , 52 - .�!"8$+  �  53 - !�*+$"�% . �$  - �$(��1& "�+��$  &!�.�$ . 

�#7.�'�,  !�$1��5  7�#'$��%  +$!�+35  (��7�# �+  +$0$"#"�+��% !)$�3 , �#  !#2�2  
+3!� �2  (99.9 %) &��+�$  1�!"�+$���!"� , !&-$!"+$��3  (�  I -  ��"$��/  �"8/1$�"# , 7# 
�! ./'$��$2  �1��0�  +#��#�"#  ("#�. . 2). 

�#�.�*#  2.  
��#+��"$.8�#,  5#�# "$��!"� #  �72$�'�+�!"�  +$!�+35  (��7�# �+  0$�$�#"�+��0�  (��$0#  
(����1�35  (�(&.,*�%  +. raddeanum, �5  1�.�  (%) �  �*$� #  (�  I -  ��"$��/  �"8/1$�"#  (n = 30) 

�$!�+3$  (��7�# � , 20 ��.,  (%)  �2(��$�"�+  
!&5�% 2#!!3  
0$�$�#"�+��0�  (��$0#  

��(&  
.,*��  

�#� - 
"� �  X X) 52 53 

�$ , (53/� ) 

XI 52 53 

� ± 85 116.9± 
6.14 

12.2± 
1.08 

30.5± 
2.73 

74.2± 
3.81 

0.64± 
0.016 

1 

�� , % 28.8 48.5 49.1 28.2 13.9 

10.4 26.1 63.5 

� ± 85 140.1± 
6.06 

22.8± 
2.38 

50.6± 
3.75 

66.7± 
2.75 

0.49± 
0.015 

2 

�� , % 23.8 57.0 40.5 22.6 16.9 

16.3 36.1 47.6 

� ±85 66.0± 
2.31 

6.6± 
0.51 

18.4± 
1.00 

41.0± 
1.59 

0.62± 
0.012 

3 

�� , % 19.2 42.4 29.8 21.3 10.6 

10.0 27.9 62.1 

I �  II 2.689" 4.055**
* 

4.334**
* 

- 6.849*"    

I �  III 7.759'" 4.690"' 4.162"* 8.043**
* 

-    

1 

II �  III 11.426**
* 

6.656**
* 

8.297**
* 

8.089**
* 

6.771**'    

� ± 85 107.8± 
4.38 

13.9± 
1.13 

33.3± 
2.10 

60.6± 
2.23 

0.58± 
0.011 

�  

n = 90 
�� , % 38.7 77.1 59.8 34.8 18.0 

12.9 30.9 56.2 

 

���2$'#��$ . I -  ��"$��%  �"8/1$�"# . ���'$�  �7�#'#$"  �"!&"!"+�$  1�!"�+$���0�  �#7.�'�, . 
! !� - '�!.�  !"$($�$% !+���13  (! !� =( ,+ ( 2 - 2 = 58). * - �  < 0,05; * - �  < 0.01; "* - �  < 0,001. 

�1�# �  �#7.�'�,  !�$1��5  (� #7#"$.$% (��7�# �+  0$�$�#"�+��%  !)$�3  (�  1#���2&  
 ��"$��/  �$7�#'�"$.8�3 , �.�  ���  ��!,"  !.&'#%�3% 5#�# "$� . �5�1�#,   #�"��#  
�"2$'$�#  �  (��  !�#+��"$.8��%  �*$� $  �"��!�"$.8��%  �72$�'�+�!"�  (� v, %). �# , (��  
!�#+�$���  !�$1��5  +$.�'��  +$!�+35  (��7�# �+  0$�$�#"�+��0�  (��$0#  (�  1#���2&  
(� #7#"$./  1.,  ��:$1��@���%  (�(&.,*��  + *$.�2  ((  = 90) �   #61�% +3��� �  + 
�"1$.8��!"�  2# !�2#.8�3$  7�#'$��,   �=))�*�$�"#  +#��#*��  5#�# "$��3  1.,  !&5�% 
2#!!3  !"$�.,  �  .�!"8$+ . ����2#.8�3$  7�#'$��,  1#���0�  (� #7#"$.,  �"2$'$�3  1.,  
(��7�# �+  0$�$�#"�+��%  !)$�3  - !&5�% 2#!!3  !�*+$"�,  �  �$(��1& "�+��0�  &!�.�, , 
(� #73+#/-$$  1�./ , +31$.,$2�$  �#!"$��$2  �#  �$(��1& *�/  (53/� ). ���  ="�2  !&5#, 
2#!!#  0$�$�#"�+��0�  (��$0# , ,+.,/-$0�!,  2�1&.$2 , (�  1#���2&  (� #7#"$./  7#��2#$"  
(��2$6&"�'��$  (�.�6$��$ . �#  &"+$�61#$" � .� . �#2#$+  (1975), �72$�'�+�!"8  
(��7�# �!($*�)�'�# , ��  �$  +�1�!($*�)�'�# . 

���  !�#+�$���  (�(&.,*�%  (�  1�.$  (%)  �2(��$�"�+  !&5�% 2#!!3  0$�$�#"�+��0�  
(��$0#  (����1�35  (�(&.,*�%  �  ��:$1��@���%  +3��� �  + *$.�2  & +. raddeanum 
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+3,!��.�!8 , '"�  (�$��.#1#��$  1�.�  !&5�% 2#!!3  !�*+$"�,  5#�# "$���  1.,  +!$5 
�#!!2#"��+#$235  71$!8 (�(&.,*�%  ("#�. . 2). �1�# �  & ��0�!! �%  (�(&.,*��  
�#�./1#/"!,  2# !�2#.8�3$  7�#'$��,  1�.�  !&5�% 2#!!3  !"$�.,  (16.3) �  .�!"8$+  - 
��.�!"+$���!"�  (36.1) (��  2���2#.8��%  +$.�'��$  (47.6 %) 1�.�  !&5�% 2#!!3  
!�*+$"�, . �.,  +. raddeanum,  #  (�$1!"#+�"$.,   ��2�+35  �#!"$��% , ��.�!"+$���!"8  
�2$$"  ($�+�!"$($���$  7�#'$��$ , (�! �.8 &  .�!"�+#,  2#!!#  ,+.,$"!,  �#���.$$  *$��32  
 �2(��$�"�2  +  ��2�+�2  �"��9$��� . �.,  �"��!�"$.8�35  (� #7#"$.$% )�# *�%  
0$�$�#"�+��0�  (��$0#  1+&5 1�&0�5  +3����  �#!!2#"��+#$235  5�$�"�+  5#�# "$��3  
!�#+��"$.8��  !5�1�3$  (� #7#"$.� , 5�",  #�!�./"�3$  !�$1��$  7�#'$��,  +$!�+35  
(��7�# �+  ="�5  5�$�"�+  !&-$!"+$��� , �#  !#2�2  +3!� �2  &��+�$  (99.9 %) 7�#'�2�!"� , 
�#7.�'#/"!,  (�  1; -  ��"$��/  �"8/1$�"# . ���  #�!�./"��  �#7�35  !�$1��5  (� #7#"$.,5  
+$!�+35  (��7�# �+  0$�$�#"�+��0�  (��$0#  +3����  �7  �& #".��! �0�  �  ��$0�+�0�  
5�$�"�+  !�5�#�,$"!,  �5  !��"��9$��$ . �#  �#9  +70.,1, (�1����$ , 2�6$"  �3"8 , !+,7#��  �  
!  �$6�2�2  �!(�.87�+#��,  = �!�!"$23 , (�! �.8 &  + "�(�'�35 , !�#+��"$.8��  
�.#0�(��,"�35  &!.�+�,5  ��0�!! �0�  5�$�"#  �#!"$��,  �#7+�+#/"  �"��!�"$.8��  
+3!� &/  +$0$"#"�+�&/  2#!!&, '$2  + +$!82# ��"$�!�+��  �!(�.87&$235  .$"��5  
(#!"��-#5  1+&5 1�&0�5  5�$�"�+ , 01$ �#!"$��,  + 6$!" �5  !&��+35  &!.�+�,5  
+3!� �0��8,  +3�&61$�3  �#7+�+#"8 2���2#.8�&/  2#!!& +$0$"#"�+�35 ��0#��+ , 
�$��5�1�2&/  1.,  7#+$�9$��,  +$0$"#*�����0�  *� .# . 

�$61&  !&5�% 2#!!�%  !#2�0�  0$�$�#"�+��0�  (��$0#  +!$5 "�@5 (�(&.,*�%  �  
+$!�+32�  (��7�# #2�  $0� !�!"#+.,/-�5  �"2$'$�3  !&-$!"+$��3$  7�#'$��,  
 ���$.,*�����%  !+,7�  ("#�. . 3). ����$.,*��  2$61& !#2�2�   �2(��$�"#2�  + (�$1$.#5  
0$�$�#"�+��0�  (��$0#  7�#'�"$.8��  !.#�3 , �.�  ���  ��!,"  !.&'#%�3% 5#�# "$� . �1�# �  
 ���$.,*��  2$61& !&5�% 2#!!�%  0$�$�#"�+��0�  (��$0#  + *$.�2 , !"$�.,  �  .�!"8$+ , ".$. 
(��7�# #2�  +$0$"#"�+��% !)$�3  !  �1��%  !"����3 , �  �$(��1& "�+�32  &!�.�$2 , !  
1�&0�%,  #  �  !.$1�+#.�  �6�1#"8 , �"��*#"$.8�3 . �  "�  6$ +�$2, ,  ���$.,*����3$  !+,7�  
2$61& (��7�# �2  0$�$�#"�+��%  !)$�3  - !&5�% 2#!!�%  !�*+$"�,  �  �$(��1& "�+�32  
&!�.�$2  (�.�6�"$.8�3 , 5�",  ���  + ��.89��!"+$  !.&'#$+  �$  (��'�3$  �  ��!,"  
!.&'#%�3% 5#�# "$� . 

�#�.�*#  3.  
��#+��"$.8�#,  5#�# "$��!"� #   ���$.,*����35  !+,7$% (r5v) +$!�+35  (��7�# �+  
0$�$�#"�+��0�  (��$0#  (����1�35  (�(&.,*�%  T. raddeanum, (df=n-2=28) 

�3�  rxv 2$61& (��7�# #2�  

�� �  X �  x1 X 	   x2 �  �   x3 X �  x1  �  x1  �  x1 �  R$ 52 �  X2 	  53 �  

    R$ x2 x3  X3 R$ |R$ 

I .752***  .833*** .836"* -.351* .759***  - -
.823***  

.550** -.573** - 

II .790*** .378* .778***  -.443* - .524*
* 

-.451* - -.631*** - 

III .689*** .524** .846***  - .361* - -
.716***  

- -.481* .391* 

R (df .838*** .685"* .834***  - .509***  .485***  -
.719***  

.358*** -.679*** - 

= 88)    .492***       

���2$'#��$ . ���'$�  �7�#'#$"  �"!&"!"+�$  !&-$!"+$���%  !+,7� . df- '�!.�  !"$($�$% !+���13 . ��=))�*� -
$�"   ���$.,*��  rxv (��+$1@�  + +�1$ ($�+35  "�@5 7�# �+  (�!.$  "�' � . * - �  < 0,05;" - �  < 0.01; *** - �  < 
0,001 
 

�  �$7&.8"#"$ �1��)# "����0�  1�!($�!�����0�  #�#.�7#  +3,!��.�!8 , '"�  �#  
!"�& "&�&  +#��#�$.8��!"�  +!$5 &'"@��35  +$!�+35  (��7�# �+  0$�$�#"�+��0�  (��$0#  
!&-$!"+$���  +.�,/"  &!.�+�,  (���7�#!"#��,  (�(&.,*�%  ("#�. . 4). ���  ="�2  7�#'$��,  �  - 
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 ��"$��%  ;�9$�#  �  !�.#  +.�,��,  )# "��#  (h2, %) (��7�# �+  �2$/"  !5�1�3$  (� #7#"$.�  
�   �.$�./"!,  �$7�#'�"$.8�� . �# !�2#.8�3$  7�#'$��,  ="�5  (� #7#"$.$% 5#�# "$��3  
1.,  !&5�% 2#!!3  !#2�0�  0$�$�#"�+��0�  (��$0# , 2���2#.8�3$  - 1.,  !&5�% 2#!!3  !"$�., . 

�#�.�*#  4.  
�$7&.8"#"3  �1��)# "����0�  (5�$�"3 ) 1�!($�!�����0�  #�#.�7#  �72$�'�+�!"�  

+$!�+35  (��7�# �+  0$�$�#"�+��0�  (��$0#  +. Raddeanum 

�� #7#"$.�  �72$�'�+�!"�  ���7�# �  

SS mS F(2) h2,% 

X 84399.756 42199.878 52.910*** 54.9 
X I  4061.6000 2030.8000 28.679*** 39.7 
� 2 15556.022 7778.0111 34.357*** 44.1 

57 18280.622 9140.3111 37.096*** 46.0 

R$ 0.4264892 0.2132446 33.399*** 43.4 

���2$'#��$ . mS - 1�!($�!�, .F- ��"$��%  ;�9$�# . �  ! �� #5  (df) & #7#��  '�!.�  !"$($ -
�$% !+���13 .  h2 ,% - !�.#  +.�,��,  )# "��# , + (��*$�"#5 . ***- � < 0,001. 
 

�!"#.8�3$  (��7�# �  (��  ="�2  7#��2#/"  (��2$6&"�'��$  (�.�6$��$ . 

/���-#����  

�# �2  ���#7�2 , (��+$1@�  !�#+��"$.8�3%  #�#.�7  !"�& "&�3  �72$�'�+�!"�  
+$!�+35  (��7�# �+  0$�$�#"�+��0�  (��$0#  "�@5 +3!� �0���35  (�(&.,*�%  1#0$!"#�! �0�  
(#.$�=�1$2#  Trifolioum raddeanum TRAUTV. �#�#  �*$� #  ��.�  &!.�+�%  
2$!"�(���7�#!"#��,  + 0���� -.&0�+35 !&�#.8(�%! �5  (�'+#5  + !"�& "&�$  �72$�'�+�!"�  
&'"@��35  +$!�+35  (��7�# �+  0$�$�#"�+��0�  (��$0#  �  $0� )�# *�%  +$0$"#"�+��  
(�1+�6��0�  2��0�.$"�� #  !  +3!� �0��8, . �$61&  +$!�+32�  (��7�# #2�  !#2�0�  
0$�$�#"�+��0�  (��$0#  �  $0� )�# *�,2�  �#�./1#/"!,  (��'�3$   ���$.,*����3$  !+,7� , 
'$2  "# �+3$  2$61& !#232�   �2(��$�"#2� . �!"#��+.$�� , '"�  2# !�2#.8�3$  !�$1��$  
7�#'$��,  +$!�+35  (��7�# �+  �  �5  1�.�  (%) 0$�$�#"�+��0�  (��$0#  + *$.�2  �  $0� 
 �2(��$�"�+  - !&5�% 2#!!3  !"$�.,  �  .�!"8$+  5#�# "$��3  1.,  ��0�!! �%  (�(&.,*�� , '"�  
2�6$"  �3"8  !+,7#�� ,  #  !  +3(#!�2  ! �"# , (�'+$��32� ,  .�2#"�'$! �2�  )# "��#2� , 
��&!.�+.$��32  +39$�#!(�.�6$��32  ��.89�2  .$1�� �+32  2#!!�+�2 . �1�# �  1.,  
(�(&.,*��  �7  ��0�!!#  5#�# "$��#  2���2#.8�#,  1�.,  !&5�% 2#!!3  !�*+$"�, , '"�  
+(�,2&/  !+,7#�#  !  �$(��1& "�+�32  &!�.�$2 , ,+.,/-$0�!,  0.#+�32  (� #7#"$.$2  
#1#("�+��%  !"�#"$0�� . �.,  +$!�+35  (��7�# �+  +$0$"#"�+��% !)$�3  (!&5#, 2#!!#  !"$�.,  
�  .�!"8$+ ) 5#�# "$��3  !�#+��"$.8��  +3!� �$  (� #7#"$.�   �=))�*�$�"#  +#��#*�� , '$2  
"# �+3$  1.,  (��7�# �+  0$�$�#"�+��%  !)$�3 ,  �"��3$  7�#'�"$.8��  ��.89$  
 ��"��.��&$"!,  0$��"�(�2 . �  "�  6$ +�$2,  (��  #�!�./"��  �#7�35  !�$1��5  (� #7#"$.,5  
+$!�+35  (��7�# �+  0$�$�#"�+��0�  (��$0#  +3����  �7  �& #".��! �0�  �  ��$0�+�0�  
5�$�"�+  !�5�#�,$"!,  �5  !5�1��$  !��"��9$��$ . 
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����������#&  ��  �" �����  ��������������� -���	����&  
'�����������&  ��������������  �	�(�#�  ���������& . 
������(��%�	�  '����  ���������  � .� . ��������&  (2008) $#��  , . 
/��!���  �  0. ����  (1976).  / .� . 
�������  (1997� ,1997$,1989), 
������(��  ��	������#&  ������  ������*)�&  �$�  ����������� . 

��$������!*  ��	���������  �������  $#��  ���	����  �  
�����$��"������!�#	  ���%����	 , ���������)�	�  �  '������� .  

�  �#��"$  � .� . ��+� �+�%  (2006) ����	�����#  �� ��#�  �����(����  �  
�" �����  '������#�  �����	  «���� -� -� » �  ���������#  "�����  
�����������  ���!��&-��  �� ��#�  �����������& . �����$��  
'������#�  �$�����  ���$��(��&  �����#  �����&�����  	���   

����	������*���  �  ��$����  . ./ .� ��-���&  (1997,2000), ���  
������  ��������  �������� -��������!�#�  �"	�����&  �  ���"�  �  ��  
����$����	� . ������(����  '��  ��$��#  �  ���%��%��  '���*%��  
����������  �������  "�������	#�  ���������& , ����	����������  
 ., . 

���$����#	  (2000). 

��7.,�! �%  7#.�+  �#!(�.�6$�  +  �#%�$% !$+$�� -7#(#1��% '#!"�  �#0$!"#�! �0�  
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�  (�%2$��3$  "$��#!3  �$ . ��"�.�0�'$! �  ���  (�$1!"#+.$�3  ($! #2�  �  !&($!,2�  !  (�� -
!.�,2�  0.��  �  !&0.�� �+ . ��-��!"8  �5   �.$�.$"!,  �"  5 1�  15 2. �$./+�#.8�3$  �  1$-
./+�#.8��  - #../+�#.8�3$  �".�6$��,  (�$1!"#+.$�3  !&0.�� #2�  �  !&($!,2� . ��- -
��!"8  �5  �$  (�$+39#$"  3 2. �7$��3$  �  �7$���  - #../+�#.8�3$  �".�6$��,  �#���.$$  9� -
�� �  �#(��!"�#�$�3  + +�!"�'��%  '#!"�  "$���"���� , 2�-��!"8  �5   �.$�.$"!,  �"  1 1�  32. 
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"���,  �$(�!�$1!"+$���0�  +�71$%!"+�, �#!"&(#/-$0�  2��, , (��&��'$��#,    (����$6 -
�32  2$. �+�18,2  !  (�$��.#1#��$2  0�1��)�.8��%  �#!"�"$.8��!"�  �  &'#!"�   �!+$��� -
0�   ��"# "#  !  (��,+.$��$2  �(�!�$1�+#���0�  +.�,��,  2��, , (�$1!"#+.$��3%  ($�+�'�3 -
2�  .#�19#)"#2�  !   ��$���%  ((.# ����% ) �#!"�"$.8��!"8/ . �$�$5�1  !�+$�9#$"!,  '$�$7  
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'#/"!,  (�  &��+�/  ��0#��7#*��  .#�19#)"# , "�(#2  (�'+    �  (�.�6$��$2  + �$.8$)$  
("#�. .). 
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 Typheta angustifoliae, Typheta laxmannii, Halimione 
verrucifera, Puccinellia gigantean, Aeluropus lit-
toralis, Phragmites australis, Tripolium vulgare, Ty-
pha angustifolia 
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Petrosimonia brachiata, Salsola dendroides,  
Petrosimonia oppositifolia,Limonium meyeri, Salicor-
nia europaea,Salsola oppositifolia, Halocnemum stro-
bilaceum, Halimione verrucifera, Aeluropus littoralis, 
Trifolium vulgare, Suaeda microphilla 
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 Alyssum desertorum, Kochia prostrate, Artemisia 
taurica, Salsola dendroides, Petrosimonia oppositifo-
lia, Frankenia hirsute, Poa bulbosa, 
 

 
��"��#.8  – ="�  '#!"8  !&9�  �$(�!�$1!"+$���0�  (�,2�0�   ��"# "#  !  2��! �%  +�1�%, 

0�(!�2$"��'$! �%  &��+$�8   �"���0�  !��"+$"!"+&$"  (��2$���  2��&!  26-272. ��6$  
&��+�,  2���+�0�  � $#�# . ��'+3  71$!8 ��.�"�3$ , .&0�+� -��.�"�3$ , !  !&.8)#"�� -
5.���1�32  "�(�2  7#!�.$��,  �  �'$�8  !�.8��%  !"$($�8/  7#!�.$��, . �  7��$  (����$6��%  
(�.�!3  1�2����&$"  )��2#*�,  �#!"�,-$%  !�.��'# �+�%  �#!"�"$.8��!"�  Salicornieta 
europaeae. �#.�)�.8�#,  �#!"�"$.8��!"8  + ./'#$"  #�$#.3  !�.��'# �+  �  7#!�.$��35  .&-
0�+ �  (�$1!"#+.$�#   .#!!#2�  )��2#*�%  Suaeda prostratae, Salsoeta sodae, Halimioneta 
pedunculatae �  7#!�.$��35  .&0�+ Puccinellieta giganteae, Aeluropeta littoralis. ��71&9�� -
+�1�#,  �#!"�"$.8��!"8  (�$1!"#+.$�#  )��2#*�,2�   "��!"�� #  /6��0�  (Phragmiteta 
australis),  #239#  �7$���0�  (Scirpeta lacustris), ��0�7#  &7 �.�!"��0�  (Typheta 
angustifoliae), ��0�7#  �# !2#�#  (Typheta laxmannii). ��-$$   �.�'$!"+�  �!��+�35  1�2� -
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�#�"�+  (�$1!"#+.$��  8 +�1#2� ,  �"��3$  (�  �"��9$��/    )# "��&  &+.#6�$��,  + �!��+ -
��2  �"��!,"!,    2$7�)�"#2  �  2$7� !$��)�"#2 , !�$1�   �"��35  -  0#.�2���#  ����1#+'# -
"#,  (Halimione verrucifera), �$! �.8��*#  0�0#�"! #,  (Puccinellia gigantean), (����$6�� -
*# (Aeluropus littoralis), #!"�#  ��3 ��+$��#,  (Tripolium vulgare). 

>"�  �"��!�"$.8��  9��� #,  (�.�!# , (�1+$�6$��#,  (�1"�(.$��/  �  !�.8��2&  &+-
.#6�,/-$2&  =))$ "& , 01$ + ���"�'$! �5   �2(.$ !#5  �1&"  # "�+�3$  0�1��0$��3$  �  
0#.�0$��3$  !& *$!!�� .  

�.,  &'#!" #   �!+$���0�   ��"# "#  5#�# "$�$�  7��#.8�3%  "�(  (&!"3��35  �  (�.& -
(&!"3��35  !���-$!"+ , �#  !+$".� - #9"#��+35  !�.��*$+#"� -!�.��'# �+35  .$0 �!&0.� -
��!"35  (�'+#5 . ��(!�2$"��'$! �%  &��+$�8  !��"+$"!"+&$"  (��2$���  -24,52. ��6$  &��+ -
�,  2���+�0�  � $#�# . ���+$�8  0�&�"�+35  +�1 �#5�1�"!,  �#  0.&���$  1.2-32. �#!�.$��$  
(��)�.$%  5.���1�� -!&.8)#"��$ , !"$($�8  7#!�.$��,  +#�8��&$"  �"  !�$1�$% 1�  !�.8��% . 
�#!"�"$.8��!"8  + �!��+��2  (�.3��� -=)$2$��+#,  +  �2(.$ !$  !  (�.3��� -!�.,� �+32�  
�  2��0�.$"�$!�.,� �+32�  !���-$!"+#2� , !  &'#!"�$2  (�.3��  "#+��'$! �%  (Artemisia 
taurica), ($"��!�2����  !&(��"�+�.�!"��%  (Petrosimonia  oppositifolia), !�.,� �  1�$+� -
+�1��%  (Salsola dendroides), 2,".� #  .& �+�'��0�  (Poa bulbosa), 2��"& #  (Eremopyrum 
orientale), �&�#' #  (&!"3���0�  (Alyssum desertorum),  �5��  !"$./-$%!,  (Kochia 
prostrat� ). ��-$$   �.�'$!"+�  1�2��#�"�+  7, !�$1�   �"��35   ��.89#,  '#!"8   !$��)�"3 . 

�$�$5�1�#,  (�.�!# , �#!(�.�6$��#,  2$61& &'#!" #2�  (�,2�0�  �   �!+$���0�   �� -
"# "# , 5#�# "$��7&$"!,  (�+39$��32  +�1�+32  �#7�����#7�$2  �  (�$1!"#+.$�#  11 +�1#-
2� . ��'+3  .&0�+3$ �  .&0�+� - #9"#��+3$  �".�'#/-�$!,  �72$�$��$2  7#!�.$���!"�  �  
!�.��*$+#"�!"� . �#!�.$��$  (��)�.$%  5.���1�� -!&.8)#"��$ , !  !�.8��%  !"$($�8/  7#!� -
.$��, . �#�19#)"  �$!$"  '$�"3  (�.��*$���0�  .&0�+� -!"$(��0�   �2(.$ !# . �!��+�3$  
6�7�$��3$  )��23  + ="�5  !���-$!"+#5  �"��!,"!,    2$7� !$��)�"#2  �   !$��)�"#2 . 
�#���.$$  �#!(��!"�#�$�3  .&0# �#  7#!�.$��35  (�'+#5  !  (�$��.#1#��$2  )��2#*�%  
Puccinellieta distantis, Cariceta m	 lanostachyeae, Elytrigieta repentis (0#.�)�"�3%  +#�� -
#�" ) !  &'#!"�$2  ($"��!�2����  !&(��"�+�.�!"��%  (Petrosimonia oppositifolia),  $�2$ #  
2$%$�# (Limonium meyeri), !�.� �����  $+��($%! �%  (Salicornia europaea), !�.,� �  !&-
(��"�+�.�!"��%  (Salsola oppositifolia), !#�!#7#�#  9�9 �+#"�0�  (Halocnemum strobi-
laceum), 0#.�2���3  ����1#+'#"�%  (Halimione verrucifera), !+$13 (Suaeda microphilla). 

�.!��.  
�31$.$��3$  �!��$���!"�  ($�$5�1��%  (�.�!3  (��  (�!"�,���  �72$�,/-$%!,  (�� -

��1��%  ��!"#��+ $ , ".$. #���"�'$! �%  )# "��  (2��0�+$ �+3$  "�#�!0�$!!��  �  �$0�$!!�� ) 
�  #�"��(�0$��3%  (�$!!  (� #73+#/"  +3!� &/  !"$($�8  #1#("#*��  �#!"$��% . �# �2  ���# -
7�2 , +3,+.$�� , '"�  ($�$5�1�3$  (�.�!3  (�$1!"#+.,/"  !���%  = �!�!"$23 , �$# *�,   �"� -
�35  �#  �72$�$��$  +�$9��5  &!.�+�%  �2$$"  5#�# "$�  !�5�#�$��,  +�1�+�0�  �#7�����#7�, . 
�!.$1!"+��  +�7�#!"#/-�5  #�"��(�0$��35  �#0�&7�  �#  .�"��#.8  (��!2#"��+#$"!,  "$� -
1$�*�,    1$0�#1#*��  0�1��)�"�+ . 

�$.$!����#7��  &'�"3+#"8  7�#'�2�!"8  "$���"����  (��  $$ 5�7,%!"+$���2  �!(�.8 -
7�+#��� , 1.,  (�$1�"+�#-$��,  "$5��0$���%  �  #�"��(�0$���%  �#0�&7 � . 

�#��"#  +3(�.�$�#  (��  )��#�!�+�%  (�11$�6 $  0�#�"#  �;;	  4  12-05-96500. 
 

��	���  �	�������
  
1. ��2#�1  � .� . ����!5�61$��$  �  "�(3  (����1�35  0�#��*  // 	7+ . ��� . 1955. � . 87. �3( . 3. � . 

273. 



 

 283 

2. �����  +.' . ����.$2#  �7&'$��,  0$�= �"���+  �  = �"���7#*��  0$�(��!"�#�!"+#  + !�+�$2$���%  
0$�0�#)��  // �'$�3$  7#(�! �  ��� . �$�0�#)�, . 2004. � .17(56). 4  3.– � .35-43.  

3. ���	��	�  ' .( . > �.�0�'$! �  1$!"#��.�7���+#��#,  !�$1# . � .: �#& # , 1989. 189 ! . 
4. ���	��	�  ' .( . �"�& "&��#,  ��0#��7#*�,   = �"���+   +   ��"$ !"$   &(�#+.$��,    // > �"��3  + 

���!)$�$ . � .: ����� , 1997 #. � . 11-29. 
5. ���	��	�  ' .( . �$'�3$  (�%23   #  !�!"$2#  = �"���+  // > �!�!"$23  �$'�35  (�%2 . � .: 

����� . 1997 � . � . 7-17. 
6. �����	
��  � .
 . ���*$!!3  �(&!"3��+#��,  �  �5  +.�,��$  �#  (�'+$��3%  (� ��+ . (�#"�(.$��$  

�$�$0�+�%  (�.�!3  �#!(�%! �0�  2��,  �  )��2���+#��$  2��! �%  «(&!"3�� »). � .: ���  ��� , 
2000. � . 66-89., 219 ! . (6) 

7. ���	����  5 .' .;��2���+#��$  �$�$0�+�0�  = �"��#  + !+,7�  !   �.$�#��,2�  &��+�,  �#!(�% -
! �0�  2��,   // > �"��3  + ���!)$�$ . � .: ����� , 1997. � . 312-320. 

8. ���	����  5 .' . �'#0�+3$  �72$�$��,  �#!"�"$.8��!"�  �#  (��$�$68$  �#!(�%! �0�  2��,   #  
��1� #"��  "�#�!)��2#*��  !�$13  // �� ���'#0�+3$  (��*$!!3 -��1� #"��3  1$!"#��.�7��� -
+#���%  !�$13 . � .: ����� , 2000. � . 138-149.  (7,8) 

9.  ���
���   .� . > �"���3$  !�!"$23  «+�1#-!&9#»: ��+�$2$��3$  1�!"�6$��,  �  7#1#'�  �! -
!.$1�+#��%  // ����.$23  �7&'$��,   �#$+35  !"�& "&�  ���*$��7�+ : �#"$��#.3  2-�% �!$��! . 
�#&' . ��) . � 78 !  2$61&�#��1�32  &'#!"�$2 . – �#�#"�+ : 	71 -#�  �#�#" . �� -"#, 2008. � .62-
67. 

10. (����#  � .� ., ���	����  5 .' . �$�= �.�0�'$! #,  7��#.8��!"8  �#  &'#!" #5  7#"�(.$��,  ��! -
!�%! �0�  (��$�$68,  �#!(�%! �0�  2��,  // �� .#13  ��� . 1994. � .339, 4 1. � . 77-79. 

11. (�#���  ' .� . �+$1$��$  + &'$��$  �  0$�!�!"$2#5 . ��+�!����! : �#& # . ��� . �"1 .. 1978. 319 ! .  
(14) 

12. (�#���  ' .� . �#!"�"$.8�3%  (� ��+  �#  "$2#"�'$! �5   #�"#5 . ��+�!����! : «�#& # », 1979. 
190 ! .  (13) 

13. (��	�������  (�/������� ) � .� . ���#2� #  �#!"�"$.8��!"�  (��2��! �%  (�.�!3  �$�! � -
�&2! �%  ��72$���!"�  (��  �#7.�'�35  *� .#5  7#"�(.$��,  // ���1�3$  = �!�!"$23 . 2002. 
� .8, 4 17. � . 25-30. (11) 

14. (��	�������  (�/������� ) � .� ., 
�������  � .� . �#!"�"$.8�3$  = �"��3  �$�! � -�&2! �%  
��72$���!"�  �#  �#7�35  &��+�,5  ��0#��7#*��  .#�19#)"# . // �#"$��#.3   XYII �#&'�� -
(�# "�'$! �%   ��)$�$�*��  (�  �5�#�$  (����13  �#0$!"#�# . �#5#' #.# , 2003. � . 191-192. 

15. Walter H., Box E. Global classification on natural terrestrial ecosystems // Vegetatio. 1976. V. 
32, 4  2. P. 1105-1106. 

 
 
 
 
���  581.5+591·5:574(470·67) 

�  ������	  ����A������	  >;������� -���
��
�  ���������   
������ -������
  �	��������	  

�����#�	��  � .� -( . 
���
��"���
��  ��������  �������#	�
�$  �	������  � !  ��  

�#  �!��+$  �!!.$1�+#��,  )�"�*$��"�'$! �5  (� #7#"$.$% &!"#��+.$�#  +3!� #,  !"#1�,  1�0-
�$!!��  =)$2$��+� -(�.3��35  !���-$!"+ . ��#+��"$.8�3%  #�#.�7  ="�5  (� #7#"$.$% 7# 2006 �  
2008 0�13  ���#�&6�.  1#.8�$%9$$ &!�.$��$  1$0�#1#*����35  (��*$!!�+  + �$7&.8"#"$ !�+2$!" -
��0�  +�71$%!"+�, (����1�35  �  #�"��(�0$��35  )# "���+ . 

�./'$+3$  !.�+# : =)$2$��+� -(�.3���$  !���-$!"+� , +�1�+�$  �#7�����#7�$ , �#17$2�#,  )� -
"�2#!!# , '�!.$���!"8  +�1�+ , (��$ "�+��$  (� �3"�$ , (#!"��-�#,  1�0�$!!�, . 
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��+�$2$���$  !�!"�,��$  (#!"��-�35  = �!�!"$2  �#+�����0�  �#0$!"#�#  5#�# "$�� -
7&$"!, ��"$�!�+��!"8/  +�71$%!"+�, #�"��(�0$��35  �  (����1�35  )# "���+ . ��.$$  '$2  
�#  60% "$���"����  �#+�����0�  �#0$!"#�#  (#!"��-�#,  �#0�&7 # �#5�1�"!,  + (�$1$.#5  
3-4 &!.�+�35  �+$* /0#, + �'#0#5  �(&!"3��+#��,  (!$+$�� -7#(#1�#,  '#!"8  �#6�0#�! �5  
($! �+ ) ��#  !�!"#+.,$"  5 �  ��.$$  &!.�+�35  �+$* /0#. �$���"���, , �!(�.87&$2#,  + &!.� -
+�,5  �("�2#.8�35  �#0�&7�  2$�89$  $1���*3  &!.�+�35  �+$* /0# �#  (#!"��-#5  �#0$!"# -
�#  �$  (�$+39#$"  3% (�#.��$ �+ , 2000). �����1�32�  )# "��#2� , !(�!��!"+&/-�2�  
1$0�#1#*��  #��1�35  7$2$.8, ,+.,/"!,  &'#-$��$  #"2�!)$��35  7#!&5, 7#!�.$���!"8  
(�'+ , +$"��+#,  =��7�, , (��*$!!3  7#"�(.$��, , 7#��.#'�+#��,  (��1& "�+�35  7$2$.8 + �$ -
7&.8"#"$ �72$�$��,  &��+�,  �#!(�%! �0�  2��, . 

���*  �������!���1 . 	7&'�"8  !�!"�,��$  �  !"$($�8  �#�&9$���!"�  =)$2$��+� -
(�.3��35  !���-$!"+ , ,+.,/-�5!,  �#���.$$  �#!(��!"�#�$��32�  + �$�! � -�&2! �%  
��72$���!"�  (&"$2 �*$� �  (��$ "�+��0�  (� �3"�, , +�1�+�0�  �#7�����#7�, , '�!.$��� -
!"�  +�1�+  �  +$.�'��3  �#17$2��% (��1& *��  – (� #7#"$.� , �#���.$$  (�.��  �"�#6#/-�$  
!�!"�,��$  �#!"�"$.8��0�  (� ��+#  �  (� #73+#/-�$  *$.$!����#7��!"8  1#.8�$%9$% �� -
"$�!�)� #*��  (#!"��-�35  �#0�&7�  �#  ="�5  !���-$!"+#5 . 

���2�+�$  7�#'$��$  "�#+�!"�$+  =)$2$��+� -(�.3��35  #!!�*�#*�%  +$.� � . >)$2$ -
�3  �  (�.3�8 , (�$��.#1#/-�$  +�  +!$5 !���-$!"+#5  (&!"3���%  �  (�.&(&!"3���%  �#!"� -
"$.8��!"�  �  +5�1,-�$  + !�!"#+  2��0�5  !���-$!"+  �!"#.8�35  "�(�+  �#!"�"$.8��!"�  !� -
!"#+.,/"  �!��+��%  (�1��6�3%   ��2  �#  +$!$��$ -7�2��5  (#!"��-#5  �$!(&�.� � . 

 
&���)���.  �  $����.  

�#!!2�"�$��$  1��#2� �  (+ "$'$���  1+&5 .$"  2006, 2008 00.) =)$2$��+� -(�.3��35  
!���-$!"+  (��+�1�.�!8  �#  (��2$�$  1+&5  ./'$+35  &'#!" �+ , �#!(�.�6$��35  + *$� -
"�#.8��%  '#!"�  �$�! � -�&2! �%  ��72$���!"�  + (�$1$.#5  �#�&2�+! �0�  #12���!"�# -
"�+��0�  �#%��# . �./'$+3$  &'#!" �  �#7.�'#.�!8  (�  "�(&  (�'+ , !"$($��  7#!�.$��,  �  1$-
0�#1#*�� : 1-!+$".� - #9"#��+#,   #����#"�#,  !&($!'#�#, , 7#!�.$��$  !.#��$ , (�'+$��3%  
(� ��+  1$0�#1���+#�  �7 -7# +3!� �%  (#!"��-��%  �#0�&7 �  �  +$"��+�%  =��7�� ; 2-
 #9"#��+#,  !�.��'# �+#"#, , +3!� #,  !"$($�8  !"�#+.$���!"�  �#!"�"$.8��0�  (� ��+# . 

�.�2#"  1#���%  "$���"����  !&5�%  ��"��$�"#.8�3%  !  (��5.#1��%  7�2�% �  6#� �2  
.$"�2 , !  7#!&5#2�, !&5�+$,2� , ($!'#�32�  �  (3.8�32�  �&�,2� . ��$1�$2$!,'�#,  "$2($ -
�#"&�#  ,�+#�,  2��&!  2.5-5.2.0� , �/.,  +22.5-+24.60� . ��!�./"�3%  2���2&2  "$2($�#"& -
�3  1�!"�0#$" - 340� , #�!�./"�3%  2# !�2&2 +400� . �$72���7�3%  ($���1  1.�"!,  210-180 
1�$%. �!#1 �+  +3(#1#$" 1�  250 22  �#  +�!"� $  �  1�  400 22  �#  /0$  (� #$+  �  1� . 1996).  

��0.#!��  0$���"#��'$! �2&  �#%�����+#��/  (��.� ��# , A�))$�! , 1962) �$�! � -
�&2! #,  ��72$���!"8  �"��!�"!,    �#%��&  �#!(��!"�#�$��,  =)$2$��+� -(�.3��35 , =)$-
2$��+� -(�.3��� -2��0�.$"�$!�.,� �+35 , �$.�(�.3��35 , =)$2$��+� -($"��!�2���$+� -
2��0�.$" -�$ -!�.,� �+35  #!!�*�#*�% . 

	7&'$��$  �#!"�"$.8��!"�  (��+�1�.�  + ($���1  2# !�2#.8��0�  �#7+�"�,  "�#+�!"�,  
(2#%). �$���"#��'$! �$  �(�!#��$  �#  (.�-#1 #5  102 5 102 �  +7,"�$  ���#7*�+  (122) �!& -
-$!"+.,.�  (#�#..$.8��  �#  ����5  &'#!" #5 . �'$"  �#17$2��% )�"�2#!!3  (��+�1�.�  �� -
-$(���,"32�  2$"�1#2�  (��#&� , 1957; �#2$�! �% , 1971).  

�"#1��  1$0�#1#*��  (�'+$���0�  �  �#!"�"$.8��0�  (� ��+#  &!"#�#+.�+#.�  !�0.#!��  
�$7&.8"#"#2 )�"�*$��"�'$! �5  �!!.$1�+#��%  �  !  &'$"�2  .�"$�#"&��35  1#��35  (���� -
0�#1�+, 1996, �#.��$ �+ , 2000). 
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7�������#	�
��  ������  �#  1+&5 ��!.$1�+#��35  &'#!" #5  (�$1!"#+.$�  18 +�1#2�  
�#!"$��%  ("#�. .), +5�1,-�2�  + !�!"#+  8 !$2$%!"+, '"�  & #73+#$" �#  +$!82# ! &1��$  +� -
1�+�$  ��0#"!"+� . �#���.89$$  '�!.�  (��5�1�"!,  �#  7.# �+3$ -8 +�1�+ , �#  +"���2  2$!"$ 
!.�6��*+$"�3$ -3 +�1#, "�$"8$ 2$!"�  7#��2#/"  2#�$+3$-2 +�1#. ��  �1��2&  (�$1!"#+� -
"$./  �2$/"  (,"8  !$2$%!"+: ����+3$ ,  �$!"�*+$"�3$ , ����'�� �+3$ , �!� �+3$ , 0�$-
'�9�3$ . ��  6�7�$��32  )��2#2  (�$+#.��&/"  �1��.$"��$  – 12 +�1�+ , 2��0�.$"�� �  
!�!"#+.,/"  6 +�1�+ , �7  ��5  2��0�.$"��$  "�#+,��!"3$  – 5, (�.& &!"#��� � -�1��  +�1  
("#�. .). ��  .�"$�#"&��32  1#��32  (�#.&9 � , 1976, 1977, 1978; �&.$%2#��+# , 2000) �$� -
! � -�&2! #,  ��72$���!"8  + ./'#$"  523 +�1# +3!9�5  !�!&1�!"35  !(���+35  �  *+$" � -
+35 �#!"$��% , �"��!,-�5!,    71 !$2$%!"+&, (��  ="�2  �#  ($�+35  2$!"#5 (�  '�!.$���!"�  
�#5�1,"!,  !$2$%!"+# !.�6��*+$"�3$ -83 +�1# �  7.# �+3$ -76 +�1�+ . ��  ).��$  �$�! � -
�&2! �%  ��72$���!"�  (�$��.#1#/"  2��0�.$"�� � -319 +�1�+ , �7  ��5  �#  2��0�.$"��$  
"�#+,��!"3$  �#!"$��,  (��5�1�"!,  302 +�1#, &'#!"�$  �1��  – 1+&.$"�� �+  "# 6$  +$.� � -
204 +�1#, '"�  !+,7#��  !  (�.&(&!"3��32  �  (&!"3��32   .�2#"�2  "$���"����  (�&.$%2#-
��+# , 2000). 

�#�.�*#  
���#2� #  '�!.$���!"�  (= 7/22) �  �#17$2��% )�"�2#!!3  (+�71&9�� -!&5�% +$!, 0/22) +� -

1�+ �#!"$��%  �#   ./'$+35  &'#!" #5  
��!.$���!"8  +�1�+  (= 7/22) �#17$2�#,  )�"�2#!!#  

(+�71&9�� -!&5�% +$!, 0/22) 
�./'$+3$  &'#!" �  

1 2 1 2 
�#"#  & �!#  

 
 

�$2$%!"+� , ��1 , 
+�1 , 0�&((#  +�1�+  

2006 
5.05 

2008 
13.05 

2006 
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<�"�,  (&!"3��3%   

0.33 
 
12.67 
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�,".�  .& �+�'�3%   
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�+�����%  (#.8'#"3%   
- 

 
- 

 
6.0 

 
8.0 
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�!� #   - 18.0 - 34.67 - 1.27 - 2.25 

����  
&����������  �)�!.  

  
 
2.88 

 
 
3.89 

 
 
2.69 

 
 
2.42 
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  /����!.�  
���7#�"#   ��+$.8�#,   

3.30 
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4.33 

 
14.33 

 
1.67 

 
14.72 

 
0.46 

 
2.01 
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�2���)�!*�   
	)����+!���.�   
�&�#'�  (&!"3��3%   
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1.8 

 
2.67 

 
0.14 
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0.01 

 
0.14 

��)�#����!.�   
�$���� #  �7,-�#,  0.33 0.67 0.33 - 0.02 0.05 0.02 - 
7)�#�=�.�   
��$'�9 #  ("�'8,  - - 9.67 54.0 - - 0.12 4.98 
&�)�!.�   
�$�$1#  "#"#�! #,  4.0 - 0.33 - 0.40 - 0.10 - 
��0#'  ($!'#�3%  2.0 - 2.33 - 0.15 - 0.18 - 
���3��+!���.�   
��$!"�+��  +$!$���%   
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- 

 
0.33 
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2.48 
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�&���9��   �./'�%   
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0.67 
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0.10 

 
0.37 


����  ����������       
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����   
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���2$'#��$ . ��(3  (�'+  �#   ./'$+35  &'#!" #5 : 1-!+$".� - #9"#��+#,   #����#"�#,  !&($! -
'#�#, ; 2- #9"#��+#,  !�.��'# �+#"#, . ���'$�  (-) �7�#'#$"  �"!&"!"+�$  +�1#. *��!.�  (��$0�+ . 

���	
�����	  "�
�%��	  "�#�%  ������	�1����1, . �#  +!$5 &'#!" #5  "�#+�!"�%  
�3.  �7�$6$��32 , ��7 ���!.32  �  !��"+$"!"+$���  (��$ "�+��$  (� �3"�$  �3.�  ��7 �2  �  
 �.$�#.�!8  �'$�8  7�#'�"$.8��  (5.0-40.0%, "#�. .). ��.$$  +3!� �2  (��$ "�+�32  (� �3 -
"�$2   #  + 2006, "#  �  + 2008 0�1& �".�'#.!,  &'#!"� , �#!(�.�6$��3%  �#  !+$".� -
 #9"#��+�%   #����#"��%  !&($!'#��%  (�'+$ . �#  ����5  &'#!" #5  + 2008 0�1& �#�./1# -
.�!8  &+$.�'$��$  (��$ "�+��0�  (� �3"�,  (�  !�#+�$��/  !  2006 0�1�2 . �#  !+$".� -
 #9"#��+�%   #����#"��%  !&($!'#��%  (�'+$  + 2008 0�1& �$7 �  &+$.�'�.#!8  '�!.$���!"8  
(.�5�  (�$1#$235  =)$2$��+  – #��7#�"3   ��+$.8��%  �   �!"�#  ,(��! �0� ,  ��2$  ="�0�  
+�$1��.�!8  7�#'�"$.8��$   �.�'$!"+�  �!��$%  �!� � , +!$ ="�  +37+#.� &+$.�'$��$  (��$ -
"�+��0�  (� �3"�, . �#   #9"#��+�%  !�.��'# �+#"�%  (�'+$  +�7�#!"#��$  (��$ "�+��0�  
(� �3"�,  + 2008 0�1& (�  !�#+�$��/  !  2006 0�1�2  ��:,!�,$"!,  &+$.�'$��$2  '�!.$��� -
!"�  #1+$�"�+��0�  +�1# 0�$'�9 �  ("�'8$% , "# 6$  +�$1�$��$2  + "�#+�!"�%  ��.89�0�   � -
.�'$!"+#  �!��$%  �!� � . �.$1&$"  �"2$"�"8 , '"�  �!��+�#,  2#!!#  �!��$%  �!� �  �  0�$'�9 �  
("�'8$%  !"�#+.$��3$  ��7 ���!.3$ , &+$.�'�+#,  (��$ "�+��$  (� �3"�$ , ���  �$  +.�,.�  
�#  +$.�'��&  �#17$2��% 2#!!3  �#  ="�5  &'#!" #5 . 

'%����  �  /���	���	  �����)��	  ����� . �  0�1 �!!.$1�+#��,  +!$ +�13  �3.�  &0�$"$-
�3 ,  ���$+#,  !�!"$2#  �#!"$��%  (���� #.#  + (�'+&  �$  0.&�� � . �#  +!$5 &'#!" #5  1�2� -
�#�"  "�#+�!"�,   !$��)�"�3%  (�.& &!"#���  (�.3�8  "#+��'$! #, . ��.3�8  �  �!"#.8��$  
�#7��"�#+8$  �#5�1�.�!8  + )#7$ +$0$"#*�� . �#!"$��,  (�.3��  ��7 ���!.3$ , + &0�$"$���2  
!�!"�,��� , �!��$���  �#   #9"#��+�%  !�.��'# �+#"�%  (�'+$ , !�$1�,,  +3!�"#  �!��$%  (� -
.3��  �#  1#���2  &'#!" $  + 2006 0�1& !�!"#+.,.#  3.1 !2 , + 2008 – 3.2 !2 . �#   #9"#��+�%  
!�.��'# �+#"�%  (�'+$  (�.3�8  (�$1!"#+.$�#  /+$��.8�32�  �!��,2� , �1�$+$!�$+9�$  
+$"+� �"!&"!"+�+#.� , !"$�6�$+�%   ��$�8  !.#��  +$"+�.!, . �#  !+$".� - #9"#��+�%   #��� -
�#"��%  !&($!'#��%  (�'+$  (�.3�8  (�$1!"#+.$�#  2�.�132�  �!��,2� , +3!�"#  �#!"$��%  
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9.8 !2 . ��0.#!��  �#9�2  �!!.$1�+#��,2  (�#16�$+  �  1� ., 1997) �  1#��32  .�"$�#"&�3  
(����2#�$� � , 1985),(#!"��-�#,  1�0�$!!�,  (��+�1�"    �72$�$��/  '�!.$���!"�  �  0#-
��"&!#  �!��$%  (�.3��  (�!���  2$.8'#/" ), # "# 6$    �72$�$��/  !��"��9$��,  2$61& 
+�7�#!"�32�  0�&((#2�  �!��$%  �#   #61�% !"#1��  (#!"��-��%  1�0�$!!�� . ��$��.#1#��$  
+��0���.8�35  �  2�.�135  �!��$%  �#  (�!.$1��5  !"#1�,5  1�0�$!!��  !+�1$"$.8!"+&$"  �  
'�$72$���%  (#!"��-��%  �#0�&7 $. 

>)$2$�3  �  =)$2$���13  �3.�  + )#7$  �.�9$��,  �  (.�1���9$��, , !�.8��  �!"�� -
'$�3 , ��"$+�1�3$ , !�$1�,,  +3!�"#  + (�$1$.#5  1.8-16.1 !2 . ����3$  +�13  ��0#'  ($!'# -
�3%, 1&���9��   �./'�% , .$�$1# "#"#�! #,  "# 6$  ��7 ���!.3$  (1.0-2.8 !2 ) �  !�.8��  
&0�$"$�3 . �.$1&$"  �"2$"�"8 , '"�  +3!�"#  +!$5 +�1�+  �#!"$��%  + 2008 0�1& �3.#  ��6$  + 
!�#+�$���  !  2006 0�1�2 . >"�  0�+���"  �  (��1�.6#/-$%!,  1$0�#1#*��  �#!"�"$.8��0�  (� -
 ��+# . 

'�����	  �����������	  �#   ./'$+35  &'#!" #5  �'$�8  �$1��$  ("#�. .). �  0�1 �!!.$1� -
+#��,  �#  &'#!" $  !   #9"#��+�%  !�.��'# �+#"�%  (�'+�%  ���#�&6$��  17 +�1�+ , �#  !+$"-
.� - #9"#��+�%   #����#"��%  !&($!'#��%  – 10. �  1997 0�1& �#  1#���%  "$���"����  �#2�  
�3.�  7#)� !���+#��  42 +�1# �#!"$��% , +5�1,-�5  + 15 !$2$%!"+ (�#16�$+  �  1� ., 1997). 
���  ="�2  2��0�.$"�� �  �3.�  (�$1!"#+.$�3  21 +�1�2 , �7  ��5  2��0�.$"��$  "�#+,��!"3$  
!�!"#+.,.�  16 +�1�+ , �1��.$"��$  �3.�  (�$1!"#+.$�3  17 +�1#2� . �  )�"�*$��7$  (��!&" -
!"+�+#.�  "# �$  *$��3$  +  ��2�+�2  �"��9$���  5���9�  (�$1#$23$  +�13   #   �5�,  !"$ -
./-#,!, ,  #2)���!2#  �$!!��0# , !"$(�3$  7.# � : �+!,��*#  +#.$7! #, , "�('# . �  �$7&.8-
"#"$ ($�$+3(#!#  �   .�2#"�'$! �5  +�71$%!"+�% ���  +3(#.�  �7  "�#+�!"�,  �  + 2006 0�1& 
+�1�+�$  �#7�����#7�$  (�  !�#+�$��/  !  1997 0�1�2  &2$�89�.�!8  (�'"�  + 3 �#7#. ��#+�$ -
��$  +�1�+�0�  �#7�����#7�,  2006 �  2008 0�1�+  (� #73+#$"  1#.8�$%9$$ ��$1�$��$  +�1� -
+�% �#!3-$���!"� . �  2008 0�1& �#   #9"#��+�%  !�.��'# �+#"�%  (�'+$  +�1�+�%  !�!"#+  
&2$�89�.!,  (�  !�#+�$��/  !  2006 0�1�2  + 2 �#7#, �#  !+$".� - #9"#��+�%   #����#"��%  
!&($!'#��%  (�'+$  – + 1.3 �#7# ("#�. .). 

6���	�����1  ����� . �  2008 0�1& + (#!"��-��2  )�"�*$��7$  ����5  &'#!" �+  (�  
!�#+�$��/  !  2006 0�1�2  &2$�89�.#!8  '�!.$���!"8  �!��+��0�  *$��7����#7�+#"$.,  (� -
.3��  "#+��'$! �%  + 5 �#7. �#  (&!"3��35  (#!"��-#5  (�.3�8  5���9�%   ��2  1.,  �+$*  + 
�!$��$ -7�2��%  ($���1 , (�"#"$.8�#,  *$���!"8  1�+�.8��  +3!� #, . 

��  1#��32  .�"$�#"&�3  (����9��'$� � , 2004) + �#'#.$  (�  2$�$ &+$.�'$��,  (#!" -
��-��%  1�0�$!!��  &'#!"�$  (�.3��  + "�#+�!"�$  +�7�#!"#$" , ��  (��  '�$72$���2  +3(#!$ , 
 #  (� #73+#/"  �#9�  1#��3$  �  .�"$�#"&��3$  �!"�'�� �  ���  !��6#$"!,  �  �#  (�!.$1��5  
!"#1�,5  1�0�$!!��  (�.3�8  +3(#1#$" �7  "�#+�!"�, .  

�  2008 0�1& + !�#+�$���  !  2006 0�1�2  &2$�89�.#!8  '�!.$���!"8  2,".� #  .& � -
+�'��0�  �#  !+$".� - #9"#��+�%   #����#"��%  !&($!'#��%  (�'+$  – + 4.3. �#7#, �#   #9"#�� -
+�% !�.��'# �+#"�%  (�'+$  2,".�  .& �+�'�3%  + 2008 0�1& +3(#.  �7  "�#+�!"�, . 

�"�   #!#$"!,  6�"�, #  (&!"3���0� , + 2006 0�1& ��  (��!&"!"+�+#.  �#  ����5  &'#!" -
 #5. �#  !+$".� - #9"#��+�%   #����#"��%  !&($!'#��%  (�'+$  6�"�,  (&!"3��3%  �#�,1&  
!�  !"�#+.$��32�  (��$0#2�  �2$.  (��$0�  + )#7$ �#'#.#   �.�9$��, ,  �"��3$  )��2���+# -
.�  7�#'�"$.8�&/  +$0$"#"�+�&/  2#!!&, "�01#  #  �#   #9"#��+�%  !�.��'# �+#"�%  (�'+$  
+!$ �!���  6�"�, #  �3.�  2$. �$ , !�.8��  !"�#+.$��3$ , !  (�+$�5��!"��%   ���$+�%  !�! -
"$2�%. �  2008 0�1& �#  !+$".� - #9"#��+�%   #����#"��%  !&($!'#��%  (�'+$  '�!.$���!"8  
6�"�, #  &+$.�'�.#!8  + 38 �#7 (�  !�#+�$��/  !  2006 0�1�2 , ��  ="�  �3.�  �!���  2$. �$ , 
!�.8��  !"�#+.$��3$ , �#   #9"#��+�%  !�.��'# �+#"�%  (�'+$  + 2008 0�1& 6�"�,  +3(#.  
�7  "�#+�!"�,  (�.��!"8/ . <�"�,  (&!"3��3%  –  !$��)�.8�3%  7.#  !�.$&!"�%'�+3%  �  
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7�2�!"�% �% , + �#���$  )#73  �#7+�"�,  (1�  *+$"$��, ) �".�'#$"!,  +3!� �2�   ��2�+32�  
 #'$!"+#2�  �  5���9�  (�$1#$"!,  �#  (#!"��-#5 . 

�  2008 0�1& �7  ����5  &'#!" �+  +3(#.�  �7  "�#+�!"�,  (&'��$..�,   �&(�#, , (#6�" -
��  (�,2���0�% , # "# 6$  "�(�'�3$  !���, � , �#!"$��, -��1� #"��3  ($�$+3(#!#  �  �#�& -
9$��%  – .$�$1# "#"#�! #, , ��0#'  ($!'#�3% . >"�  & #73+#$" �#  '�$72$���  +3!� �$  #�"�� -
(�0$���$  +�71$%!"+�$. �  2008 0�1& + !�#+�$���  !  2006 0�1�2  �#  ����5  &'#!" #5  &+$.� -
'�.#!8  '�!.$���!"8  (.�5�  (�$1#$235  �  �$  (�$1#$235  =)$2$��+  �  1�&0�5  �1��.$"�� -
 �+ : #��7#�"3   ��+$.8��% ,  �!"�#  ,(��! �0� , �&�#' #  (&!"3���0� , +$���� �  1+�%'#"�%, 
#1+$�"�+��0�  +�1# 0�$'�9 �  ("�'8$% , # "# 6$  !����0�  �#7��"�#+8,  1&���9�� #   �./ -
'$0�  ("#�. .). �  2008 0�1& �!��$���  �#7��!.�!8  �#  !+$".� - #9"#��+�%   #����#"��%  !&-
($!'#��%  (�'+$  #��7#�"#   ��+$.8�#,  �   �!"$�  ,(��! �% . �#  ="�2  6$ &'#!" $  '�!.$� -
��!"8  �!��$%  �&�#' #  (&!"3���0�  +�7��!.#  + 7.3 �#7# (�  !�#+�$��/  !  2006 0�1�2 . �#  
 #9"#��+�%  !�.��'# �+#"�%  (�'+$  + 2008 0�1& '�!.$���!"8  �!��$%  0�$'�9 �  ("�'8$%  
&+$.�'�.#!8  (�  !�#+�$��/  !  2006 0�1�2  + 5.6 �#7#, # !���, #  1&���9�� #   �./'$0�  – + 
2.0 �#7# ("#�. .). �#  (� #73+#/"  �$7&.8"#"3 �#9�5  �!!.$1�+#��%  �  .�"$�#"&��3$  �! -
"�'�� �  (�,.� , �$+�" , 1996) (���$��3$  0�&((���+ �  =)$2$��+  �  �1��.$"�� �+  (�$1 -
!"#+.,/"   �#%�//  !"#1�/  + �,1&  1�0�$!!�� , & #73+#, �#  (�.�&/  1$!"�& *�/  (#!" -
��-�35  = �!�!"$2 . 

 ���	���)  0�������� . �#  ����5  &'#!" #5  �(�$1$.,/-$%  + )��2���+#���  #�!� -
./"��0�  7�#'$��,  ��-$%  �#17$2��% )�"�2#!!3  ,+.,$"!,  1�2��#�"  "�#+�!"�,  (�.3�8  
"#+��'$! #, . ��#+�$��$  ��-$%  �#17$2��% 2#!!3  + 1��#2� $  (� #73+#$"  !��6$��$  $$ 
+$.�'��3  + 2008 0�1& �#  �!!.$1�+#��35  &'#!" #5  (�  !�#+�$��/  !  2006 0�1�2  ("#�. .). 

���#2� #  #�!�./"��0�  7�#'$��,  �#17$2��% 2#!!3  (�.3��  �#  �!!.$1�+#��35  &'#-
!" #5  !�+(#1#$"  !  1��#2� �%  ��-$%  �#17$2��% 2#!!3  +!$0� "�#+�!"�, . 

��!�./"��$  7�#'$��$  �#17$2��% 2#!!3  (�.3��  "#+��'$! �%  + 2008 0�1& �#  !+$"-
.� - #9"#��+�%   #����#"��%  !&($!'#��%  (�'+$  !��7�.#!8  (�  !�#+�$��/  !  2006 0�1�2  + 
11.4 �#7#, (��  ="�2  1�.,  (�.3��  + ��-$%  )�"�2#!!$  + 2008 0�1& !�!"#+�.#  +!$0� 23.3%, 
"�01#  #  + 2006 0�1& ��#  �#+�,.#!8  91.9%. �#   #9"#��+�%  !�.��'# �+#"�%  (�'+$  #�!� -
./"��$  7�#'$��$  �#17$2��% 2#!!3  (�.3��  + 2008 0�1& (�  !�#+�$��/  !  2006 0�1�2  !�� -
7�.#!8  + 2.5 �#7# �  1�.,  (�.3��  + ��-$%  )�"�2#!!$  + 2008 0�1& !�!"#+�.#  56.5% (��"�+  
83.0% + 2006 0�1&. ���#2� #  #�!�./"��0�  7�#'$��,  !&22#���%  �#17$2��% 2#!!3  2�� -
0�.$"��5  "�#+,��!"35  �3.#  �#7.�'��%  �#  �!!.$1�+#��35  &'#!" #5 . �$7�#'�"$.8��  !�� -
7�.#!8  + 2008 0�1& (�  !�#+�$��/  !  2006 0�1�2  #�!�./"�#,  !&22#��#,  �#17$2�#,  2#!!#  
2��0�.$"��5  "�#+,��!"35  �#   #9"#��+�% -!�.��'# �+#"�%  (�'+$ , �#  !+$".� - #9"#��+�%  
 #����#"��%  !&($!'#��%  (�'+$  + 2008 0�1& �#�����"  �#�./1#.!,  (����!"  )�"�2#!!3  
2��0�.$"��5  "�#+,��!"35  +�1�+  ("#�. .). 

���#2� #  #�!�./"��0�  7�#'$��,  !&22#���%  �#17$2��% 2#!!3  �1��.$"��5  +�1�+  
�".�'#.#!8  �"  1��#2� �  ="�0�  (� #7#"$.,  & (�.3��  �  2��0�.$"��5  "�#+,��!"35 . �!.�  + 
!.&'#$  (�.3��  #�!�./"�3$  7�#'$��,  �#17$2��% 2#!!3  +�  +�$2$��  (�"  2006   2008 0�-
1&) !��6#.�!8 , + !.&'#$  �1��.$"�� �+  ="�"  (� #7#"$.8  �#  �!!.$1�+#��35  &'#!" #5  �# -
�����"  +�7�#!"#. . �#  !+$".� - #9"#��+�%   #����#"��%  !&($!'#��%  (�'+$  #�!�./"��$  
7�#'$��$  !&22#���%  �#17$2��% 2#!!3  �1��.$"��5  +�1�+  + 2008 0�1& + !�#+�$���  !  
2006 0�1�2  &+$.�'�.�!8  + 5.3 �#7#, �#   #9"#��+�%  !�.��'# �+#"�%  (�'+$  – + 1.8 �#7#. 
���  ="�2  �"��!�"$.8�#,  1�.,  �1��.$"�� �+  + ��-$%  )�"�2#!!$  �#  !+$".� - #9"#��+�%  
 #����#"��%  !&($!'#��%  (�'+$  + 2008 0�1& (�$+3!�.#  2006 0�1 + 14.5 �#7# �  !�!"#+�.#  
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64.0% (��"�+  4.4% + 2006 0�1&, �#   #9"#��+�%  !�.��'# �+#"�%  (�'+$  �2$.#  7�#'$��,  
34.5% (��"�+  11.6% + 2006 0�1&. 

/���-#����  
��#.�7  )�"�*$��"�'$! �5  (� #7#"$.$%: (��$ "�+��0�  (� �3"�, , +�1�+�0�  �#7�� -

���#7�, , '�!.$���!"�  +�1�+ , !"�& "&�3 , +3!�"3 , 0&!"�"3 , �#72$��+ , +$.�'��3  �#17$2-
��%  (��1& *��  �  6�7�$���0�  !�!"�,��,  +�1�+  =)$2$��+� -(�.3��35  !���-$!"+ , (��+$ -
1$��3$  + 2006 0�1& �#  1+&5 &'#!" #5 , �#7.�'#/-�5!,  (�  "�(&  (�'+  (!+$".� - #9"#��+3$  
 #����#"�3$  !&($!'#�3$  �   #9"#��+3$  !�.��'# �+#"3$ ) (� #7#.�  +3!� &/  !"$($�8  
1$0�#1#*�� , ,+.,/-$%!,  �$7&.8"#"�2  !�+2$!"��0�  +�71$%!"+�, #�"��(�0$��35  �   .� -
2#"�'$! �5  )# "���+  ('�$72$���0�  +3(#!# , '#!"�  (�+"��,/-�5!,  7#!&5, +$"��+�%  =�� -
7�� ). ��#+�!"�%  �3.  �7�$6$��32 , ��7 ���!.32 , &0�$"$��32 , 5���9�  (�$1#$23$  +�13  
!�.8��  !"�#+.$�3 . �  !"�& "&�$  "�#+�!"�,  (�$��.#1#.�  �1��.$"��$  +�13  �#1  2��0�.$" -
��2� . �#.�'�$  �#  �!!.$1�+#��35  &'#!" #5  �1��.$"��5  #1+$�"�+�35  +�1�+  0�$'�9 �  
("�'8$% , # "# 6$  �&1$�#.8�35  !���35  +�1�+  (1&���9�� #   �./'$0� , .$�$13  "#"#� -
! �% ), (���$��35  �#!"$��%  (��0#'#  ($!'#��0�  �  1�&0�5 ) !+�1$"$.8!"+&/"  �   �#%�$% 
!"#1��  1�0�$!!��  (#!"��-��0�  )�"�*$��7# . 

	!!.$1�+#��,  1��#2� �  )�"�*$��"�'$! �5  5#�# "$��!"�  =)$2$��+� -(�.3��35  
!���-$!"+  �#  1+&5 �#7��+�1��!",5  (�'+  + ($���1  2006, 2008 0�1�+  ���#�&6�.�  1#.8-
�$%9$$ &0.&�.$��$  (��*$!!�+  1$0�#1#*��  �  �$0#"�+��%  "�#�!)��2#*��  5�&( �5  #��1 -
�35  = �!�!"$2 . �  2008 0�1& + !�#+�$���  !  2006 0�1�2  �#�./1#.�!8  &5&19$��$  )�"�*$ -
��"�'$! �5  (� #7#"$.$%: +3!�"3 , 0&!"�"3 , �#72$���!"� , 6�7�$���0�  !�!"�,��,  �!��$% , 
(��1�.6$��$  &(��-$��,  !"�& "&�3  $!"$!"+$���0�  )�"�*$��7# , ��$1�$��$  +�1�+�0�  
�#7�����#7�, , &2$�89$��$  '�!.$���!"�  +�1�+ , !��6$��$  ��-$%  �#17$2��% )�"�2#!!3  
+!$0� "�#+�!"�, , !��6$��$  '�!.$���!"�  �  �#17$2��% 2#!!3  1�2��#�"3  – �!��+��0�  *$-
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�  !"#"8$ �#!!2�"�$��  7�#'$��$   �..$ "���� -1�$�#6��%  !�!"$23  1.,  !$.8! �0�  5�7,%!"+# 
�#+�����%  7��3  �$+$�� -�#(#1��0�  ��� #!(�,  �#0$!"#�#  �  �7&'$��  +#.�+�$  !�1$�6#��$  (�� -
���"$"��0�  7#0�,7��"$.,  – !+��*#  + 1���35  �".�6$��,5  �!��+�35   �..$ "���+ , �#!(�.�6$� -
�35  �#  "$���"����  ��!.$1�+#���%  7��3 . �3.#  +3,+.$�#  (�.�6�"$.8�#,   ���$.,"�+�#,  !+,78 
!�1$�6#��,  +#.�+�0�  !+��*#  !  0&2&!�2, 7# �! ./'$��$2  1+&5  �..$ "���+ , 01$ �#�./1#.#!8  
�"��*#"$.8�#,   ���$.,*�, . �  *$.�2  !�1$�6#��$  +#.�+�0�  !+��*#  + 1���35  �".�6$��,5  �$  (�$ -
+39#$" ���  �  2$�89$ , '$2  + �!��+�35  (�'+#5  �#!!2#"��+#$2�%  "$���"���� . 

�./'$+3$  !.�+# : +#.�+�% !+��$* , 0&2&!, �$+$�� -�#(#1�3%  ��� #!(�% ,  �..$ "���� -
1�$�#6�#,  !$"8, 1���3$  �".�6$��, .  

 
> �.�0�'$! #,  !�"&#*�,  ! .#13+#/-#,!,  + (����1�35  .#�19#)"#5  �*$��+#$"!,  + 

7#+�!�2�!"�  �"  "�0� , �#! �.8 �  (��*$!!3  �  )��23  �5  (��,+.$��,  � #73+#/"!,  �.#0� -
(��,"�32�  �.�  �$�.#0�(��,"�32� , # + (�!.$1�$2  !.&'#$  – �  +  # �%  !"$($�� , 1.,  6�7 -
�$1$,"$.8��!"�  �  6�7�$��$!($'$��,  '$.�+$ # . 

�&-$!"+$���$  +.�,��$  �#  � �&6#/-&/  !�$1& � #73+#$" #0��(��239.$��3%  
 �2(.$ !  –  �&(�$%9�% , !�*�#.8��  7�#'�23%  !$ "��  �#*���#.8��%  = ���2� �  ��!!�� . 
�  ���  (���7+�1�"!,  � �.�  "�$"�  +#.�+�0�  ��-$!"+$���0�  (��1& "# , !�!�$1�"�'$��  30 
% '�!.$���!"�  �#��"�� �+ , 7#�,"35  + 2#"$��#.8��%  !)$�$ , '$"+$�"8  �!��+�35  )��1�+ , 
(���7+�1!"+�  ��.$$  70 % (�"�$��"$.8! �5  "�+#��+  1.,  �#!$.$��,  �  !$.8! �5�7,%!"+$� -
��0�  !3�8,  1.,  60 �"�#!.$%  ($�$�#�#"3+#/-$%  (��239.$���!"� . >))$ "�+��!"8  
)&� *������+#��,  ���  � #73+#$" �$9#/-$$  +.�,��$  �#  71���+8$  �   #'$!"+�  6�7��  
�#!$.$��, , = �.�0�'$! &/ , (��1�+�.8!"+$��&/  �$7�(#!��!"8  �  !�!"�,��$  = ���2� �  
��!!��  + *$.�2 . > �.�0�'$! �  �$7�(#!��$ , = ���2�'$! �  =))$ "�+��$  �  !�*�#.8��  
���$�"���+#���$  �#7+�"�$  ���  + 7�#'�"$.8��%  2$�$ 7#+�!�"  �"  !�!"�,��,  �  )&� *�� -
����+#��,  2$.���#"�+�� -+�1�5�7,%!"+$���0�   �2(.$ !#  [2]. 
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�.��#.8��$  (�"$(.$��$  �  !�(��+�61#/-#,  $$ 7#!&5# (�$61$  +!$0� +37�+&" !�� -
6$��$  (��1& "�+��!"�  !$.8! �0�  5�7,%!"+# �  ���!"�$��$  (���.$2  + 0���1 a5 !  �#(�, -
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!�!"$2  ,+.,/"!,  (���13  (2#02#"�'$! �$  �  �!#1�'�3$ ) �  (���1����#7&/-�$  2��$�#.3 . 
��"��(�0$��32  �!"�'�� �2  (�!"&(.$��,  ",6$.35  2$"#..�+  + ���*$��73   

2�6$"  !.&6�"8  ���9$��$  !$.85�7&0�1�% +�1#2�  !  (�+39$��32  �5  !�1$�6#��$2 . 
�"���'��$  7#0�,7�$��$  (���!5�1�"  (��  (�!"&(.$���  ",6$.35  2$"#..�+  (��  (�!"�,� -
��2  +�$!$���  +3!� �5  1�7 ��0#��'$! �5 , 2��$�#.8�35  &1���$��%  �  ($!"�*�1�+  [10]. 

�  !+,7�  !  !�+�$2$��32   .�2#"�'$! �2  (�"$(.$��$2  �  !��"+$"!"+&/-�2  (�+3 -
9$��$2  (�"�$���!"�  + +�1�!�#�6$���  ! /5 &0�1�% �$��5�1�2�  +3,+�"8  &��+$�8  !�1$� -
6#��,  ",6$.35  2$"#..�+  +  �..$ "���� -1�$�#6��%  !$"�  �$+$�� -�#(#1��0�  ��� #!(�, , 
5�2�'$! �%  !�!"#+   �"���%  � #73+#$" 7�#'�"$.8��$  +.�,��$  �#  !�!"#+  +�1 �#!(�, , �5 -
"��)#&�& , )�"�(.#� "��  2��, , ).��&  �  )#&�&  (��$�$68, . 

�$.8/  1#���%  �#��"3  ,+.,$"!,  �!!.$1�+#��$  �!��$���!"$%  �#!(�$1$.$��,  �  �# -
 �(.$��,  +#.�+�0�  !+��*#  + 1���35  �".�6$��,5  �!��+�35   �..$ "���+  �  !�#+�$��$  !  
)���+32  !�1$�6#��$2  �5  + (�'+#5 , �#���.$$  "�(�'�35  1.,  �!!.$1&$2�0�  �#%��# . 

��0���.  �  $����.  �������!���4  
	!!.$1�+#��$  !�1$�6#��,  +#.�+�0�  !+��*#  + 1���35  �".�6$��,5   �..$ "���+  

(��+�1�.�!8  �#  "$���"����  �#+�����%  7��3  �#0$!"#�#  (�$�! � -�&2! #,  (�.&(&!"3�,  �  
�$�! � -�&.# ! #,  1$.8"�+#,  �#+���# ). ���#7*3  1���35  �".�6$��%  �"���#.�!8  + "$'$ -
��$  (,"�  .$"  (2005-2009) + .$"��%  ($���1 . �"���  (���  + �#'#.$  �   ��*$   �..$ "���+  
(���7+�1�.!,  + 5-"�   �#"��%  (�+"����!"� . �(�$1$.$��$  !�1$�6#��,  0&2&!# (��+�1� -
.�!8  (�  �/���&  [11]. �(�$1$.$��$  +#.�+�0�  !�1$�6#��,  !+��*#  + ���#7*#5  1���35  �" -
.�6$��%  �  !�#+��+#$235  "�(�'�35  1.,  �!!.$1�+#���%  "$���"����  (�'+  �3.�  (��+$1$ -
��  + .#���#"����  ���0$�5�2��  �	��  ���  ���  �#  ���  >��  «Hitachi 170-70» [7]. �� -
.&'$��3$  �$7&.8"#"3 �3.�  !"#"�!"�'$! �  ���#��"#�3  !  �!(�.87�+#��$2  (��0�#223  
Microsoft Office Excel 2010. 

���%3�����  )�2%�*����!  
�  = ���2� $  �#0$!"#�#  �#+����#,  7��#  �0�#$"  �! ./'�"$.8��  +#6�&/  ��.8 . �$� -

0�#)�'$! #,  �.�7�!"8  ��0#%! �5  !"$($%, �!(�.87&$2#,  1.,  �#7+�"�,  �+*$+�1!"+#  �  
�$�! � -�&.# ! �%  ��72$���!"� , 01$ &!($9��  +�71$.3+#/"  7$���+3$  �   ��2�+3$   &.8 -
"&�3 , & #73+#$" �#  �$��5�1�2�!"8  (�+39$��,  (��1& "�+��!"�  ���.�0�'$! �5  �$!&� -
!�+  + *$.,5 , !($*�#.�7#*��  ="�% 7��3  1.,  (�.&'$��,  6�+�"��+�1'$! �% , 7$���+�1'$ -
! �%  �   ��2�+�%  (��1& *�� . 

��'+$��3%  (� ��+  �#+�����%  (��+��*��  �#0$!"#�#  )��2��&$"!,  (�1  +.�,��$2  
(����1�35  �  #�"��(�0$��35  )# "���+ : !&5�0�  (�.&(&!"3���0�   .�2#"# , �.�7 �0�  �#! -
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(�.�6$��,  �#!(�%! �0�  2��, , ��.89�0�  ��:$2#  +7+$9$��35  "+$�135  '#!"�* , (���� -
!�235  +�1#2�  �$  �$�$ #  �  �&.# # , &��+�,  7#.$0#��,  �  !"$($��  2��$�#.�7#*��  0�&�"� -
+35 +�1, 5#�# "$�#  �!(�.87�+#��,  &0�1�% + !$.8! �2  5�7,%!"+$, &��+�,  5�2�7#*��  �  
2$.���#*�� . �#�# "$���%  �!��$���!"8/  (�'+$���0�  (� ��+#  �$0���#  ,+.,$"!,  ��7 �$  
(.�1���1�$ , �$&1�+.$"+���"$.8�3$  +�1�� -)�7�'$! �$  !+�%!"+#, 7�#'�"$.8�#,  7#!�.$� -
��!"8  7$2$.8, (�1+$�6$���!"8  +$"��+�%  =��7��  [13]. �  (����1�35   ��2�+35  &0�18,5 
�$�! � -�&2! �%  (�.&(&!"3��  �#�./1#$"!,  &!�.$��$  (��*$!!#  (#!"��-��%  �  +$"��+�%  
=��7�� , 1$0�#1#*�,  (�'+  � , �# ��$* , �$7 �$  !��6$��$  ���.�0�'$! �%  (��1& "�+��!"�  
(#!"��- . �  (�'+#5  (�1  #0��*$��7#2�  �$�! � -�&.# ! �%  ��72$���!"�  + �$7&.8"#"$ 2�� -
0�.$"�$% ���#��" �  7$2$.8 ",6$.32�  !$.85�7��&1�,2� , �#�&9$��,  �$0���#.8�35  !$-
+������"�+  + 5�7,%!"+#5, �"!&"!"+�,  1�!"#"�'��0�   �.�'$!"+#  �#+�7# 1.,  ��$!($'$��,  
+3!� �%  (�"�$���!"�  (�'+ , +3,+.$��  !��6$��$  (�'+$���0�  (.�1���1�, , �#7�&9$��$  
0&2&!��0�  !.�,  �  (�"$��  !"�& "&�3  (�'+ . 

�   .�2#"�'$! �5  &!.�+�,5  1#���0�  �$0���#  �#0$!"#�# , +�71$.3+#��$  !$.8! �5� -
7,%!"+$��35   &.8"&�  �$7 ���9$��,  �$+�72�6�� , �  (�="�2&  1.,  �#*���#.8��0�  �!(�.8 -
7�+#��,  +�1�35  �$!&�!�+  1.,  !$.8! �0�  5�7,%!"+# (!$�� �!3 , #0��*$��73 , (#!"��-# ) �#  
"$���"����  �$+$�� -�#(#1��0�  ��� #!(�,  !�71#�3  �$! �.8 �  ���!�"$.8�35  !�!"$2 , (� -
!"��$�3   �&(�3$  0�1��"$5��'$! �$  !���&6$��, , ���!�"$.8�3$  �   �..$ "���� -
1�$�#6�3$  !$"�   #�#.�+  (��! .).  

�2$!"$  !  "$2 ($���1�'$! �$   �.$�#��$  &��+�,  �#!(�%! �0�  2��,  +37+#.� �72$-
�$��$  &��+�,  0�&�"�+35  +�1 �  !"$($��  �5  2��$�#.�7#*�� . ��  !+$1$��,2  ($���1�'$ -
! �%  ($'#"�  !  "$���"����  �#0$!"#�#  + �#!(�%! �$  2��$  !��#!3+#$"!,  � �.�  300 "3! . 
"���  +�$1�35  +$-$!"+ , ��.$$  100 "3! . "���  !"�'�35  +�1, ��.89�$   �.�'$!"+�  �!"#" �+  
,1�5�2� #"�+ , �$)"$(��1& "�+  �  ".1. �  (�!.$1�$$  +�$2,  & ��$��.�!8  2�$��$  �  "�2 , '"�  
(�1  +.�,��$2  #�"��(�0$��35  )# "���+  7#0�,7�,/"!,  (�'+$��3%  �  �#!"�"$.8�3%  (� -
 ��+ , (�+$�5��!"�3$  �  0�&�"�+3$  +�13  �  ".1. 
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0�#�&.�2$"��'$! �2  !�!"#+$ . �".�'�"$.8��%  $0� �!��$���!"8/  ,+.,$"!,  &!"�%'�+�!"8  
�  !�5�#���!"8  !+��5  "� !�'$! �5  !+�%!"+. ��="�2& , +#6��$  7�#'$��$  �2$$"  �7&'$��$  
(���.$23  $0� �# �(.$��,  + (�'+$  �  (�!"&(.$��$  + �#!"$��, , (�! �.8 &  ��  ,+.,$"!,  
�#���.$$  !�.8�32  7#0�,7��"$.$2 ,  �"��3%  (�!"&(#$"  + (�'+&  �7  #"2�!)$�3 , !  ���9#$ -
2�% +�1�%, !  &1���$��,2�  �  1�&0�2�  !�$1!"+#2�  5�2�7#*�� . 

�.,  +!$5 �$0����+  ��!!��  !+��$*  – �!��+��%  #�"��(�0$��3%  (�../"#�"  �7  0�&( -
(3  ",6$.35  2$"#..�+ , '"�  !+,7#��  !  +3!� �2  ��1&!"��#.8�32  7#0�,7�$��$2  �  +3��� -
!#2�  #+"�2���.8��0�  "�#�!(��"# , �#��"#/-$0�  �#  ="�.���+#���2  �$�7��$ . 	7�3"�  
!+��*#  + �#!"$��,5 , !+,7#��3%  !  +3!� �%  $0�  ��*$�"�#*�$%  + (�'+$ , ��0����&$"  13-
5#��$  �  (�1#+.,$"  (��*$!!  )�"�!��"$7# , ���01#  (��+�1�"    &+$.�'$��/  !�1$�6#��,  
 #12�,  �  !��6$��/  (�!"&(.$��,  *�� # ,  #.8*�, , )�!)��# , !$�3 . �!.$1!"+�$  ="�0�  
!��6#$"!,  &��6#%��!"8  �#!"$��%  �  �$7 �  &5&19#$"!,  #'$!"+�  (���7+�1�2�%  (��1& -
*��  [3, 5]. �+��$*  2�0���&,  (�  (�-$+�%  ���0$�5�2�'$! �%  *$(�  �  � #73+#$" �$0#"�+ -
��$  +.�,��$  �#  ��0#��72  6�+�"�35  �  '$.�+$ # , + ($�+&/  �'$�$18  �#  ��0#�3  !$�1$'�� -
!�!&1�!"�%  !�!"$23  �   ��+$"+��$��, , �$�+��%  !�!"$23 , (�' � , �2$/"!,  1#��3$  ��  �" -
��*#"$.8��2  +.�,���  �#  !($�2#"�0$�$7  [6, 9, 12, 14]. 
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����3$  �".�6$��,  �!!.$1�+#��35  �#2�   �..$ "���+  ("#�. .) (�$1!"#+.$�3  + �! -
��+��2  (�%2$��32�  #../+�#.8�� -!.��!"32� , "�� �1�!($�!�32�  �.�+#"32�  )�# -
*�,2� . �  +$�5�$% '#!"�   �..$ "���+  (�#'#.� ) 1���3$  �".�6$��,  5#�# "$��7&/"!,  �" -
��!�"$.8��   �&(��%  )�# *�$%  �!#1 �+ , # + �#%��$  +�1�!���!#  (& +72��8, , �$�$0 ) "+$� -
13$ �!#1 � , !.�6$�3  (3.$+#"� -�.�+#"�%  !2$!8/ . ��'+3  0�&�"�+35  �".�6$��%  �"�� -
!,"!,     .#!!&  !&�# +#.8�35  ((�1+�1�35 ) (�'+ . 	!!.$1�+#��3$  �#2�  1���3$  �".�6$ -
��,   �..$ "���+  �"��!,"!,    (�1 .#!!&  2�.�135  #../+�#.8�35  �$'�35 . >"# �!��$� -
��!"8  0$�$7�!# � #7#.#  �(�$1$.$���$  +.�,��$  "#  6$ �#  5�2�'$! �%  !�!"#+  �  !�1$�6# -
��$  0&2&!#. 

�&2&!  ,+.,$"!,  ���0$�5�2�'$! �2  #  &2&.,"���2  5�2�'$! �5   �2(��$�"�+  + 
(�'+$ . ���+$�8  !�1$�6#��,  0&2&!# "# 6$  !.&6�"  (� #7#"$.$2  (.�1���1�,  �   #'$!"+$� -
��0�  !�!"�,��,  (�'+3 . �'�"#/"!, , '"�  �72$�$��$  0&2&!�+�0�  !�!"#+#  (�'+3  �  (�'+$� -
��0�  (�0.�-$���0�   �2(.$ !#  2�6$"  !"#"8  (� #7#"$.$2  �$�.#0�(��,"��0�  +�71$%!"+�, 
",6$.35  2$"#..�+  �#  (�'+& , "#   #  �"  ��5  7#+�!�"  !�5�#���!"8  (.�1���1�,  �  !#2� -
�'�-#/-$%!,  !(�!����!"�  (�'+3 .  

��$1��$  (� #7#"$.�  0&2&!# + 1���35  �".�6$��,5   �..$ "���+ , �"���#��35  + �#%-
��$  +�1�!���!# , !�#+��"$.8��  +3!� �$  – 1,7% ( �.$�#��$  1,3-2,1%), # + 1���35  �".� -
6$��,5 , �"���#��35  & �#'#.#   �..$ "���+ , +$.�'��#  0&2&!# �$2��0�  ��6$  – 1,3% ( � -
.$�#��$  0,9-1,7%) ("#�. .). �3  (�$1(�.#0#$2 , '"�  ="�  !+�1$"$.8!"+&$"  �  "�2 , '"�  + 7��$  
+�1�!���!#  +!$5  �..$ "���+  ���#7�+#.!,  ���0$�5�2�'$! �%  �#�8$�  �7  2$. �1�!($�! -
��%  �.�+#"�%  )�# *��  (�'+3 , !(�!����%  �# #(.�+#"8  �  #  &2&.���+#"8  ��0#��'$! �$  
+$-$!"+#  �  +2$!"$ !  ��2�  5�2�'$! �$   �2(��$�"3 , + '#!"��!"�  !+��$* .  

��..$ "���� -1�$�#6�3$  1���3$  �".�6$��,  + *$.�2  5#�# "$��7&/"!,  �$+3!� �%  
 ��*$�"�#*�$%  !+��*# ,  �"��#,  +�7�#!"#$"  �"  �#'#.#   �..$ "���+  (01$ )��2��&$"!,  
+�1�3%  (�"� ) �  (�  2$�$ (���.�6$��,    �$�$0�+�%  7��$  2��,  (01$ (���!5�1�"  +�1� -
!���! ), 1�!"�0#$"  2# !�2#.8�35  �"2$'$��35   ��*$�"�#*�% . 

����2#.8��$  !�1$�6#��$  0&2&!# + 1���35  �".�6$��,5 , + �#'#.$   �..$ "���+  
�3.�  ���#�&6$��  + �8+�+! �2  �  ?7�#9 -�&.# ! �2  (0,9 �  1,0), # 2# !�2#.8��$  + �.#+ -
��2   

?7�#9! �2  (1,7). �   ��*$   �..$ "���+  (+ �#%��$  +�1�!���!# ) 2���2#.8��$  !� -
1$�6#��$  �#�./1#.�!8  + ?7�#9 -�&.# ! �2  (1,3), # 2# !�2#.8��$  + ��.�2��2  �  �.#+ -
��2  ?7�#9! �2  (2,1).   

���+$�8  !�1$�6#��,  !+��*#  + 1���35  �".�6$��,5  �!!.$1�+#��35   �..$ "���+  �$  
(�$+39#.  ���  [1], 7# �! ./'$��$2   �..$ "��#  ��7.,� -�#!(�%  !  �$7�#'�"$.8�32  (�$ -
+39$��$2  (+ 1,13 �#7#), '"�  +�1�2�  !+,7#��  !  ��.89�%  #�"��(�0$���%  �#0�&7 �% �#  
1#��3%   �..$ "��  –  + �#'#.$   �..$ "��#  �#!(�.�6$�   �&(�3%  1.,  1#���%  "$���"����  
0���1  ��7.,� ,!  2��6$!"+�2  #+"�7#(�#+�  �  (��239.$��35  ��:$ "�+ . 

����2#.8�3$  7�#'$��,   ��*$�"�#*�%  +#.�+�0�  !+��*#  �#�./1#.�!8  + �#'#.$  
 �..$ "���+  �$�"�#.8�3%  �  �.#+�3%  ?7�#9! �%  (11 20/ 0), 2# !�2#.8��$  + �".�6$ -
��,5  ��7.,� -�#!(�%  (36 20/ 0). �  �#%��$  +�1�!���!#  2���2&2  !�1$�6#��,  �#�./1#.!,  
+ �$�"�#.8��2  �  �.#+��2  ?7�#9! �2  (13 �  14 20/ 0, !��"+$"!"+$��� ), # 2# !�2&2  !� -
1$�6#��,  +#.�+�0�  !+��*#  ���#�&6$�  + 1���35  �".�6$��,5   �..$ "���+  ��7.,� -
�#!(�%  (24 20/ 0), �&..& -�&�&".8  �  ��.�2�3%  (23 20/ 0). 

�"��!�"$.8��   .#� #  (�  ����0�#1�+&  � .� . [4] 1.,  !+��*#  �#�./1#.#!8  !.$1&/ -
-#,   #�"��#  – (�$+39$��$   .#� #  + 1���35  �".�6$��,5  +!$5  �..$ "���+ . �  1���35  
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�".�6$��,5  !�$1�$$  !�1$�6#��$  +#.�+35  )��2  !+��*#  �3.�  +39$ + 1,9 �#7# + !�#+�$ -
���  !   .#� �2  (�  ����0�#1�+&  �  ��6$  + 1,7 �#7# + !�#+�$���  !  ��� . 

 
�#�.�*#  

��1$�6#��$  0&2&!# �  +#.�+�0�  !+��*#  + 1���35  �".�6$��,5   �..$ "���+  �$+$�� -�#(#1��0�  
��� #!(�,  �#0$!"#�# . �.&���#  0-30 !2 . 

���2$'#��$ . �	  – 1�+$��"$.8�3%  ��"$�+#. , S – !"#�1#�"��$  �" .��$��$ , V% – 
 �=))�*�$�"  +#��#*�� . ��1$�6#��$  !+��*#  (+ '�!.�"$.$  – �#'#.� , + 7�#2$�#"$.$   ��$*  
 �..$ "��# ). 

 
��1$�6#��$  +#.�+�% )��23  !+��*#  + 1���35  �".�6$��,5  + *$.�2  7#+�!$.�  �"  !� -

1$�6#��,  0&2&!#, (� #7#"$.�   �"���0�  �3.�  +39$ +  ��*$   �..$ "���+ .  
��$1�,,  +7+$9$��#,  !�1$�6#��,  +#.�+�0�  !+��*#  (20/ 0) !�!"#+�.#  19,88 + �#'#.$  

 �..$ "��#  �  19,92 +  ��*$   �..$ "��# . 
�$7&.8"#"3  �!!.$1�+#��,  & #73+#/"  �  �#  �#7.�'�$  +#�8���+#��,   ��*$�"�#*��  

�!!.$1�+#��35  ",6$.�0�  2$"#..#  + 1���35  �".�6$��,5   �..$ "���+  �  �!��+�35  "�(#5  
(�'+  �$+$�� -�#(#1��0�  ��� #!(�,  �#0$!"#�# . ��=))�*�$�"  +#�8���+#��,  !'�"#$"!,  
!.#�32 , $!.�  �$  (�$+�!5�1�"  10%, !�$1��2 ,  �01#   �=))�*�$�"  +#��#*��  !�!"#+.,$"  
11-25%, �  7�#'�"$.8�32 , $!.�  +$.�'��#  ��.89$  25% [8]. ���*$�"�#*�,  !+��*#  �2$.#  
7�#'�"$.8�3%  &��+$�8  +#�8���+#��,  +�  +!$5  �..$ "��#5 , 1�!"�0#/-�%  7�#'$��,  V = 
51,8% 7# �! ./'$��$2   �..$ "���+  �&..& -�&�&".8 , ��7.,� -�#!(�% , 01$ �#�./1#.�!8  
!�$1�$$  +#�8���+#��$ . ��+$��"$.8�3$  ��"$�+#.3  1.,  0$�$�#.8�35  !�$1��5  1#��35  
���2#.8�35  �#!(�$1$.$��%   ��*$�"�#*�%  +#.�+�0�  !+��*#  (��  �  = 95% "# 6$  �#5�1� -
.�!8  + 1�!"#"�'��  9��� �2  ��"$�+#.$ . 

��.&'$��3$  �$7&.8"#"3 (�  +#.�+�2&  !�1$�6#��/  !+��*#  23  !�#+��.�  !�  !�$1 -
��2�  (� #7#"$.,2�   ��*$�"�#*��  $0� + �#���.$$  5#�# "$��35  (�'+#5  �7&'#$2�0�  �$ -

Pb, 20/ 0  
��..$ "��  

�&2&! , % n 
M±m 95% �	  S V,% 

C&..&-�&�&".8  
 

1,2 
1,7 

16 
16 

20±0,8 
23±0,9 

18,4-21,6 
21,2-24,8 

3,2 
3,6 

16,0 
15,7 

�$�"�#.8�3%  
 

1,3 
1,9 

12 
9 

11±1,3 
13±1,3 

8,5-13,5 
10,5-15,5 

4,4 
3,8 

40,0 
29,2 

��.�2�3%  
 

1,3 
2,1 

7 
10 

18±2,3 
23±1,6 

13,4-22,6 
19,8-26,2 

6,2 
5,1 

34,4 
22,2 

��7.,� -�#!(�%  
 

1,1 
1,8 

13 
12 

36±1,2 
24±1,5 

33,7-38,3 
21,2-26,8 

4,2 
5,0 

11,7 
20,8 

�8+�+! �%  
 

0,9 
1,6 

11 
9 

17±1,6 
18±1,7 

13,8-20,2 
14,3-21,7 

5,4 
5,6 

31,8 
31,1 

�.#+�3%  ?7�#9! �%  
 

1,7 
2,1 

8 
7 

11±2,0 
14±2,0 

7,1-14,9 
10,1-17,9 

5,7 
5,3 

51,8 
37,9 

?7�#9 -�&.#  
 

1,0 
1,3 

5 
9 

22±2,8 
19±1,6 

16,5-27,5 
15,9-22,1 

6,3 
4,8 

28,6 
25,3 

�&0�+#,  (�'+#  2,5 6 28±2,7 22,6-33,4 6,7 23,9 
�+$".� - #9"#��+#,  

(�'+#  
1,4 6 23±2,1 18,8-27,2 5,2 22,6 

���  (1.,  (�'+ )   32    
�.#�  (1.,  (�'+ )   10    
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0���#  – .&0�+32�  �  !+$".� - #9"#��+32� . �3.�  ���#�&6$�� , '"�  + .&0�+35 �  !+$".� -
 #9"#��+35  (�'+#5  �$+$�� -�#(#1��0�  ��� #!(�,  !�1$�6#��$  +#.�+�0�  !+��*#  +39$, 
'$2  + 1���35  �".�6$��,5   �..$ "���+ . �$��,"�� , ="�  ��&!.�+.$��  +3��!�2  1#���0�  
=.$2$�"#  �7  !�!"#+#  1���35  �".�6$��%   �..$ "���� -1�$�#6��%  !$"�  �  (�!"&(.$��$2  
$0� + # +#"���/  �#!(�%! �0�  2��,  # "# 6$  !  + ./'$��$2  + ��0#��723  �#!"$��%  (���7 -
�#!"#/-�5  �#  ���9#$2�%  "$���"���� , �"   �"��35  (�  *$(�  1#��3%  ",6$.3%  2$"#..  ($-
�$5�1�"  + ��0#��723  6�+�"�35  �  2$!"��0�  �#!$.$��, . �  !+,7�  !  1#��32  ��!"�,"$.8!" -
+�2 , �$��5�1�2  (�!"�,��3%  2���"����0  !�1$�6#��,  !+��*#  +  �..$ "���� -1�$�#6��%  
!�!"$2$  �$+$�� -�#(#1��0�  ��� #!(�, . 

�  �#7+�"�$2  ���9#$235  7$2$.8 �#  �!!.$1�+#���%  "$���"����  �#0$!"#�#  �&1$" 
&+$.�'�+#"8!,  ��:$2   �..$ "���� -1�$�#6�35  +�1. ���  ���#7&/"!,  + �$7&.8"#"$ ($-
���1�'$! �5  (�.�+�+ ,  �01#  �"2$'#$"!,  �7�3"�'�3%  !"�  +�1, # "# 6$  (��  �#!!�.$���  
(�'+  (��23+ �% . �  ="�5  !.&'#,5  (�+39#$"!,  2��$�#.�7#*�,  +�1 �  ���  !"#��+,"!,  �$ -
(��0�1�32�  1.,  ���9$��,  7$2$.8. �.,  �$9$��,  ="�% (���.$23  �$��5�1�2�  !�!"#+.,"8  
!5$23   �2(.$ !��0�  �!(�.87�+#��,   �..$ "���� -1�$�#6��0�  !"� #  1.,  �#7.�'�35  �# -
��1��5�7,%!"+$��35  *$.$% (��+�1�$��$   (#!"��- , +3�#-�+#��$  !�.$&!"�%'�+35  �  
�'�-#/-�5  +�1& �#!"$��% , +�1�!�#�6$��$  �#  �!��+$  �(�$!�$��,  �  ".( .). �.$1&$"  "# -
6$ !&-$!"+$���  &2$�89�"8  �#!5�1  +�13  (��  (��23+ $  7#!�.@��35  7$2$.8, !��7�"8  
���!�"$.8�3$  ���23 , (�+3!�"8  =))$ "�+��!"8  2$.���#*�� , ��0#��7�+#"8  1$2��$�#.� -
7#*�/   �..$ "���� -1�$�#6�35  +�1 !  �1��+�$2$���%  �'�!" �%  �5  �"  +�$1�35  (��2$ -
!$%. 
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� &.8"&�$��35  (�'+ , "�01#  #  (�   �.�'$!"+&  �!��$%  �$2#"�1  – �#�����" . 
3. �$1&-�2  )# "���2   �#7.�'�%  �$2#"�1�)#&�3  ��!.$1�+#��35  (�'+  ,+.,/"!,  "�(  �  
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!+�/  7��&  0$�= �.�0�'$! �0�  +.�,��, , 7#+�!,-&/  �"  $0� ��"$�!�+��!"� . �&22#���$  
+�71$%!"+�$ (�1���35  �!"�'�� �+  "$(.�+�%  =�$�0��  2�6$"  (��+$!"�    )��2���+#��/  
0$�"$�2#.8��%  #��2#.��  !�  7�#'�"$.8�32  (�$+39$��$2  "$2($�#"&�3  �#1  )���+�% , 
 �"��#,   !(�!��!"+&$"  ��!"&  #0�$!!�+��!"�  0�&�"�+�%  "�.-�  �  (�17$2�35  +�1 (�  �" -
��9$��/    6$.$7��$"���32  �  2$"#..�'$! �2   ��!"�& *�,2 , 5�2�'$! �%   �  ���5�2� -
'$! �%   ����7��  �   �"��#, , (��  �(�$1$.$��35  &!.�+�,5 , !(�!���#  (�+.�,"8  �#  !�!"�, -
��$  2� �� .�2#"#  "$���"���� . �  �#7�,1&  2�-�35  �! &!!"+$��35  �!"�'�� �+  "$(.�+�%  
=�$�0�� , &!�.�+#/-�5  "$5��0$���$  "$(.�+�$  7#0�,7�$��$   0$�.�0�'$! �%  !�$13 ,  2�6 -
��  �"�$!"�   �  �#5�1,-�$!,  + '$�"$  0���1# , = !(.&#"��&/-�$!,  0$�"$�2#.8�3$  ! +#6� -
�3 . �*$��2 ,  # �$  �! #6$��$  $!"$!"+$���0�  "$2($�#"&���0�  (�.,  1#$"  �#��"#/-#,  
0$�"$�2#.8�#,  ! +#6��# , �   # �%  (����!"  "$(.�+�%  =�$�0��  ��#  (��+��!�"  $6$0�1�� .   
�#!!2�"��2  (��)�.8�3%  �#7�$7 +�1��#!3-$���0�  (.#!"#  �   ��+.� , ���#7�+#���%  �1 -
����1��%  0.���!"�%  "�.-$%  (��! .1). �31$.�2  �#  �$2  ��.#!"8  T , �#  .$+�% 0�#��*$   � -
"���%  - 1��3+#/-#,  ! +#6��# , ��6�,,  0�#��*#  !�+(#1#$"  !  0���7��"#.8�32  +�1��# -
!3-$��32  (.#!"�2 , +$�5�,,  0�#��*#  ��.#!"�  (��5�1�"  (�  +�71&5&, �#  �#!!"�,���  h �"  
(�+$�5��!"�  (�'+3 , # (�#+#,  0�#��*#  &1#.$�# �#  7�#'�"$.8��$  �#!!"�,��$ .  
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�� .1 
�#(�9$2  1.,  ="�% ��.#!"�  &�#+�$��$  "$(.�(��+�1��!"� : 

, 

01$ # – "$2($�#"&��(��+�1��!"8  0.���!"�%   ��+.� . �!8  5-�+  �#(�#+.$�#  +1�.8  +$�5�$% 
0�#��*3  ��.#!"� , �!8  z – +$�"� #.8��  +��7 . 

��$1(�.�6�2 , '"�  "$2($�#"&�#  + +�1���!��2  (.#!"$  �!"#$"!,  (�!"�,���% , �#+��%  
T(. ., '"�  "$2($�#"&�#  +�13  + ! +#6��$  "# 6$  (�!"�,��#  �  �#+�#  (.#!"�+�%  !  �#'#.8��0�  
2�2$�"#  +�$2$�� , # "$2($�#"&�#  +�71&5# !�+(#1#$"  !  )# "�'$! �%  !�$1�$2$!,'��%  
"$2($�#"&��%  +�71&5#. ���2$  "$2($�#"&�3  +�71&5#, )# "�'$! �$  ((�  1#��32  ��1�� -
2$"*$�"�# ) !�$1�$2$!,'�3$  "$2($�#"&�3  �$�&"!,  �#  0.&���#5  0,22; 0,42; 0,82; 1,22; 
1,62  (��! .2). >"�  7�#'$��, , # "# 6$  .��$%�#,  ��"$�(�.,*�,  "$2($�#"&�  1�  0.&���3  � , 
.�6#"!,  + �!��+&  �#'#.8��0�  "$2($�#"&���0�  (�.,  � 0(z). �# �2  ���#7�2 , �#'#.8�3$  �   
0�#��'�3$  &!.�+�,  1.,  &�#+�$��,  "$(.�(��+�1��!"�  2�6��  7#(�!#"8  + !.$1&/-$2  +� -
1$: 

1) T(x,z,t)/t=0 =T0 (z); 

2) �#  ��6�$%  0�#��*$   � (x,z,t)/z=H+h =T(. .;  3) �#  .$+�% 0�#��*$  � (5,z,t)/x=0 = T(. . ;  

4) �#  +$�5�$% 0�#��*$  � (5,z,t)/z=0 = T(t);     5) �#  (�#+�% 0�#��*$  UT/Ux /x=L= 0. 

 

�� .2. 
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�� .3 

 

���#  1 �  2 (��! .1) �".�'#/"!,  (#�#2$"�#2�  "$(.�(��+�1��!"� , "$(.�@2 �!"�  �  (.�"�� -
!"� , !��"+$"!"+$���  1.,  +�71&5# �  (�'+3 . 

��!.$���$  �$9$��$  (�!"#+.$���%  7#1#'�  (��+�1�"!,  (�  ,+��%  !5$2$ �#  �$�#+ -
��2$���%  !$" $ . �  +$�5�$% '#!"�   ��+.�  �"  (�+$�5��!"�  1�  0.&���3  102 9#0�  (�  �!�  Z 
�72$�,/"!,  �"  0,22 1�  0,42, 0.&�6$  – �"  102 1�  502. �((�� !�2#*�,  1.,  ��.#!"$%  !  
�(�$1$.$��32  9#0�2   (�  Z: 

 
�((�� !�2#*�,  �#  0�#��*$  1+&5 ��.#!"$%  !  �#7�32�  9#0#2�  (�  Z, �#(��2$� , 

 �01#  �"  Vz2 ($�$5�1�2    Vz3, �&1$" +30.,1$"8 "# �2  ���#7�2 : 

       

���+$1$2  �$ �"��3$  �$7&.8"#"3 �#!'$"�+  1.,  !.$1&/-�5  7�#'$��%  (#�#2$"��+  
0$�"$�2#.8��0�  2$!"���61$��, : �  = 10002,  M � .= 2,22�" /2·0� ; !  � . = 2,03·106�6 /23·0� ; 
M+.= 0,026�" /2·0� ; ! +=1,3·103 �6 /23·0� ; T(. .=120°�  [1]. �#  ��! .3 –  #�"#  �7�"$�2  "$2($ -
�#"&���0�  (�.,  '$�$7  10 .$"  (�!.$  �#'#.#  = !(.&#"#*��  0$�"$�2#.8��%  ! +#6��3 .  
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�� . 4 

�#!!2�"��2 ,  #  �72$��.�!8  "$2($�#"&���$  (�.$  (�'+3  �#  0.&���#5  1�  22 (�  !�#+�$ -
��/  !  $!"$!"+$��32  (�.$2 , 5#�# "$��32  1.,  1#���0�  ($���1#  +�$2$��  (�#'#.8�#,  +�$-
2$��#,  "�' #  �"!'$"#  – ($�+�$  ,�+#�, ). �#  ��! .4 +�1�� , '"�  �72$�$��$  "$2($�#"&�3  (� -
+$�5��!"�  7$2.�  �#  �1��  0�#1&! 7# 5.$"   �#!(��!"�#��.�!8  �#  �#!!"�,��$   ��.$$   42 �"  
! +#6��3 ,  �#  (.�-#1�  6$ �#1�&!�2  22 &!"#��+�.#!8  «0��,'#, » 7��# : 71$!8 �72$�$��$  
"$2($�#"&�3  +#�8��&$"!,  + (�$1$.#5  �"  90° 1�  10°� . �#  0.&���$  22 &+$.�'$��$  "$2($ -
�#"&�3  �#  10° (���!5�1�"  �#  �#!!"�,���  122 �"  ! +#6��3 , �#  5° - �#  �#!!"�,���  202 � , 
$!.�  !�#+��"8   #�"��&  �7�.���%  �72$�$��,  "$2($�#"&���0�  (�.,  7# 5.$"  �  7# 10 .$"  
= !(.&#"#*��  0$�"$�2#.8��%  ! +#6��3  (��! .4), "�  2�6��  �#�./1#"8  1��#2� &  1+�6$ -
��,  �7�.���%    (�+$�5��!"�   7$2.� , ".$. 1��#2� &  (��0�$+#  "�.-�  & (�+$�5��!"� . �  
�#1�&!$  52 "$2($�#"&�#  + "$'$��$  5 .$"  !"#��.�7��&$"!,  (��! .5) �  (.�-#18 , (��2$���  + 
80  +#1�#"�35  2$"��+  2�6��  �#!!2#"��+#"8   #  �! &!!"+$��3%  �!"�'��  "$(.�+�%  
=�$�0�� , ��"$�!�+��!"8   �"���0�  &�3+#$" �"  *$�"�#     ��"&�&  � �&6��!"�  (��+$1@� -
��0�  �#1�&!# . ��#+��+#,  "$(.�+3$  (�"� �  + $!"$!"+$���2  "$2($�#"&���2  (�.$   �  "$5-
��0$���2  (�.$  "$2($�#"&�  '$�$7  0�1 (�!.$  �#'#.#  = !(.&#"#*��  ! +#6��3 , �#(��2$� , 
�7  0.&���3  0,2 2   (�+$�5��!"� , (�.&'�2  +$.�'��3 , 5#�# "$��7&/-�$   $6$0�1�3% 
(����!"  "$(.�+�%  =�$�0��  (��! .6).    
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�� .5 

 


�� .6 

�#  �7+$!"��  + 0�1�+�% 1��#2� $  "$2($�#"&�3  (�'+3 , ��.89&/  '#!"8  0�1# "$( -
.�+�%  (�"�  �1$"  !+$�5& +��7 , + 7�2��$  6$ 2$!,*3 , �#�����" , — �"  ��6��5  0���7��"�+  
(�'+3    +$�5��2 . �(��#,!8  �#  0�#)� , �7���#6$��3%   �#  ��! .6,  (�.&'�2  $6$0�1�3% 
(����!"  "$(.�+�%  =�$�0��  + 7�2�$$  +�$2, : ��  2�6$"  !�!"#+�"8  0,8·1010�6 /22  �.� , &'� -
"3+#,  (.�-#18  «�!"�'�� # »,  0,6·1010�6 .  

��+39$��$  "$2($�#"&�3  (�'+3  �#  �$! �.8 �  0�#1&!�+   #  + 7�2�$$ , "#  �  + 
.$"�$$  +�$2, , !(�!����  �#�&9�"8  �$  "�.8 �  !"�& "&�&  (�'+�0�&�"�+ , �72$��"8   #'$!" -
+�  0�&�"�+35  �  (�17$2�35  +�1, ��  "# 6$  +�71$%!"+�+#"8 �#  �.�7.$6#-�$  +�1�$23 , 
�$7 �$  �72$�$��$  "$2($�#"&�3  +  �"��35  2�6$"  (#0&���  (�+.�,"8  �#  ���"#/-�$  + ��5  
6�+3$  ��0#��723  �  +�1���!.� , �72$�,,  !�$1& �5  ���"#��, .  

��"$�#"&�# . 

1. ����.$23  0$�"$�2#.8��%  =�$�0$"� �  �#0$!"#�# ./��1  �$1. � .	 .�2��5#��+#  �  � .� .�"��+# . � ., 
�$1�# , 1980. 208! . 
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������  !"#"$% 	�!"�"&"#  0$�.�0��  ���  ��� , (�!+,-$���%  50-.$"�/  �#0$!"#�! �0�   
�"1$.$��,  ��-$!"+#  (�'+�+$1�+  �2 . � .� . �� &'#$+#  (8-11 � ",��,  2012 0.). �3(&!  4  61.  

	�!"�"&"  0$�.�0��  ���  ��� . �#5#' #.# , 2012. - 299 ! . 
 

������  �#��#� , !+$�!"#�  �  �"�$1# "���+#�  �#   �2(8/"$���%   
�#7$ ��! -*$�"�#  	�!"�"&"#  0$�.�0��  ���  ��� . 

��7#%�  - �$� #9��  � .	 .. �$�!" #  - �#2#$+  � .� ., �#0�2$1�+  � .� ., 	�#$+  < .� . 
�#���  – �&!$%��+#  � .A ., 	!#$+#  � .� ., �#.��$ �+#  � .� ., �#0�2$1�+  � .� .,  

�#0�2$1�+#  � .� ., �#22#$+  � .� ., �#7�2�+#  � .	 . 
 

 
 

 
 
  
 

 

 

 


