
18 
 

��� 621.9 
�����
���1
���� ������
���� �
���	�*�1
����  

�
�
����� ����	��
��� �� �������� �����
 � 1�� 
 

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

*"2�$� 2&#'��"' �� '-$'�%' #�25'9" 3 "6'22%"��()�"9" ". �/"#��%0 
«�
	�������-���������� ����
����
�» 

�"9%(8#, �'(� �2) 
 
� ��2&"0;'' # '40 %/#'2&�" ."()5"' !"(%�'2&#"  �/(%���+ 4'&"$"# 

"3&%4%/�,%%  '-%4"#  '/��%0 �� 4'&�((" '-�;%+ 2&��!�+. �  �2�8&�+ 
 '-%4"#  '/��%0 $(0 2&��!� 2 1�� %23"()/�'&20 2%2&'4� "9 ��%�'�%� 3 % 
"$�"%�2& �4'�&�()�"� ". �."&!' 2 .'22&�3'���&�4  '9�(% "#��%'4 ��2-
&"& # �;'�%0 53%�$'(0, 2!" "2&% 3"$�� % %/#'2&�"4  �,%"��()�"4 3'-
 %"$' 2&"�!"2&% %�2& �4'�&�. 

�/ &'" %% (%�'��"9" 4�&'4�&%�'2!"9" 3 "9 �44% "#��%0 %/#'2&�", 
�&" '2(% 2%2&'4� (%�'���+ "9 ��%�'�%� 2"#4'2&��, &" "3&%4�()�"'  '5'-
�%' ��+"$%&20 # "$�"� %/ #' 5%� #�3�!("9" 4�"9"�9"()�%!�, ". �/"#��-
�"9" 3' '2'�'�%'4 (%�%� 2""&#'&2&#�7;%+ � �#�'�%04 2%2&'4� "9 ��%-
�'�%�. �$��!" 3"2&"0���� !":66%,%'�& Cv % 3"!�/�&'(% 2&'3'�% xv, yv. mv 
# :43% %�'2!"� 6" 4�(' $(0 "3 '$'('�%0 2!" "2&%  '/��%0 3 % &"�'�%% 
/�#%20& "& 3"$��%. �/ :&"9" 2('$�'&, �&" ".(�2&) 3"%2!� "3&%4�()�"9"  '-
5'�%0  �/$'('�� �� & % /"��, # !�-$"� %/ !"&" �+ (7.�0 3 04�0 %/ 2%2-
&'4� "9 ��%�'�%� %/4'�0'& 2#"� �9"( ��!("��. ��3 %4' ,  �224"& %4 
3 04�7 "9 ��%�%#�7;�7 4�!2%4�()��7 ��2&"&� # �;'�%0 53%�$'(0: 

4132 bbXxXy vv −≥+ . �9"( 4'-$� :&"� 3 04"� % "2)7 X2 "3 '$'(0'&20 !�! 
arctan(-yv / xv) % 2"2&�#(0'& 2""&#'&2&#'��" - 53º, - 67º % - 72º. ��!%4 ". �-
/"4, 4�"9"�9"()�%!, ". �/"#����� 2%2&'4"� "9 ��%�'�%� �' 0#(0'&20 #�-
3�!(�4. 

� ".;'4 2(���'  '5'�%' :&"� /�$��% 2"2&"%& %/ 2('$�7;%+ 5�9"#. 
���&% !"" $%��&� #' 5%� ".(�2&% $"3�2&%4�+  '5'�%� 3 % "9 ��%�'�%% 
4�!2%4�()�"� 3"$��% Smax= 0,3. ��0#%&) #' 5%�� qI, # !"&" "� ,'('#�0 
6��!,%0 %4''& ��%."()5'' /���'�%'. ���&% !"" $%��&� #' 5%� ".(�2&% 
$"3�2&%4�+  '5'�%� 3 % "9 ��%�'�%% 4%�%4�()�"� 3"$��% Smin= 0,31 % 
4�!2%4�()�"� Smax = 0,71. ��0#%&) #' 5%�� qII, # !"&" "� ,'('#�0 6��!-
,%0 %4''& ��%."()5'' /���'�%'. ���&% !"" $%��&� #' 5%� ".(�2&% $"-
3�2&%4�+ 3 % "9 ��%�'�%% 4%�%4�()�"� 3"$��% Smin= 0,71. ��0#%&) #' -
5%�� qIII, # !"&" "� ,'('#�0 6��!,%0 %4''& ��%."()5'' /���'�%'. �3 '$'-
(%&) S, t, n 2""&#'&2&#�7;%' 4�!2%4�()�"4� %/ qI, qII � qIII. 

������ 4'&"$ 4"-�" 3 %4'�0&) 3 %  �/ �."&!' 2%2&'4 ��3 �#('���+ 
�� 3"#�5'�%' 3 "%/#"$%&'()�"2&% 2&��!"# 2 1��. 
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��1%�/��  ,1%-!�5 /� �$5$���( 9����5"/#�  �$%� $�$/�"� ��2"#�% 

2�$!/#� %-$# /�+�� «����2%$���� ��/$%$�"$5 ,�2�/ 3","�$/��1� " ��� -
/# $���1� ,!��� &-, �+7$��%&#����� " 2��3$//"���%&��� ��52$#$�#��-
/#", # ���$/���, 2�$!2�"�"5�#$%&/��� " 1��*!��/��� ��#" ��/#", �$�%"-
,�$5��   ��,���+��,��( �+%�/#-( !$-#$%&��/#" "   /3$�$ 2�#�$+%$�"-». 
�#/6!� /%$!�$#, �#�  �/2��", �!/# � �$%� $�$/��1� ��2"#�%� 2��"/(�!"# 
 �  /$( /3$��( �+7$/# $���-2�%$,��� !$-#$%&��/#" (9����5"�$/���, 2�-
%"#"�$/���, /�)"���%&#�����) " �( �#� �$# �$ #�%&�� ��+��$$, �� " / �-
+�!��$  �$5-. ��9#�5� �# #�1� ��� 1��*!��$ 2�� �!-# / �$ / �+�!��$  �$-
5- (#.$. !�/�1) ,� "/"#  �,5�*��/#& ��/0"�$�"- �$%� $�$/��1� ��2"#�%� 
/#����.  

��5� / �+�!��$  �$5- 2�$!/#� %-$# /�+�� �/�+�6 3��5� !$-#$%&��-
/#" %6!$�, /2$)"3"�$/�"� /2�/�+ "( /�5��$�%",�)"". �!�"5 ", /2�/�+�  
2�� $!$�"- / �+�!��1�  �$5$�" - %-$#/- ��%&#����- !$-#$%&��/#&,  �%6-
��67�- !�2�%�"#$%&��$ �+��,� ��"$, �#$�"$, 2�/$7$�"$ �"��, #$�#�� , 
!"/��#$�, 2��/5�#� #$%$ ","����( 2$�$!��, ���/#"$   (�!�*$/# $���5, 
#$(�"�$/��5 " "��5 # ���$/# $, ��%%$�)"��"�� ��"$, #��",5, /2��# " #.!. 
�� 5$�$ ��, "#"- �+7$/# � )$���/#& ��%&#���  �,��/#�$#. 

��%%$�#" ��� " �$������$�#��� (����#$� 2�#�$+%$�"- �/%�1 ��%&-
#����� /3$��, � #��*$ ,���"#$%&��$ !�%1�/�����$ 2�%�*"#$%&��$  �$0-
�"$ 933$�#� 2�, �%-6# �#�$/#" "( � /5$0����5 �+7$/# $���5 +%�1�5, 
��/-7"5 /�)"�%&��-,���"5�� (����#$�.  

:33$�#" ��/#& 2�$!�/#� %$�"- !����( �+7$/# $���( +%�1 �2�$!$%--
$#/- �-!�5 3��#��� : ��%"�"$5 "  �,5�*��/#&6  �+���  "!� ��%&#����-
!�/�1� �� !$-#$%&��/#"; /#$2$�&6 / �+�!� #���1�  �+���, 2�$!�/#� %-$-
5�1� �+7$/# �5; !�/#�2��/#&6 ��%&#����( )$���/#$� " �/%�1, 2� �0$�"-
$5 "( ��� �- " ���$/# �; ���$2%$�"$5 5�#$�"�%&��-#$(�"�$/��� +�,� !$�-
/# �67"( ���$*!$�"� ��%&#���. 	$�%",�)"- !����( �/%� "� " - %-$#/- 
�!��� ", ,�!�� 1�/�!��/# �   �+$/2$�$�"" ��/$%$�"- �+7$/# $���5" +%�-
1�5". 

   




