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�������	  – 4�5/"!2  )"�/�)"�!�4�"  /&#&%��#") 0���)�0�  )�#�,5  #�.%"#&%, 

8�#%" �& "!3�%  -&#&$��#�4��$&%, .&�&!�%  5 $#�4+�!!" . 
�� !"4�2  )�0���)+�!!*  /#�.!& &<  $�!4�#5$��# , )�-��* �  .  )�%�0  �+*  

.&,�./� �!!*  85!$'"�!&+2!�0�  /#�.!& �!!*  )�#�,5 . �� !"4�2  5 
%&3�!�,5�5)&!!"  %&< )�+�$�  .!& �!!*  �+*  /"�)�=�!!*  �$4/+5&�&'";!�-  
*$�4��;  %&3�! , .,"+23�!!*  (-  ��)0�)" !�4�" , !&�";!�4�" , 3)��$"4�!�-  �& "!3�-  
-&#&$��#�4��$ . 

���4�)!�  ��  /�)�#-�!2  ���&+�;  %&3�!  �� !"4�2  �'"!:<�24*  �&$�%�  
/�$&.!�$&%� : 

- �� !"4�:  #�.%"#"); 
 -�� !"4�:  8�#%�  /�)�#-!" ; 
 -�� !"4�:  ).&<%!�0�  #�.�&35)&!!*  /�)�#-�!2 . 
�#�  �'"!:)&!!"  �� !�4�"  #�.%"#") )�$�#�4��)5:�2  !&4�5/!"  /�!*��* : 
������
	��
  ��7���  – #�.%"#, )�.!& �!�;  $�!4�#5$��#�%  /#�  

/#��$�5)&!!"  )�#�,5  " �$#50+�!�;  ��  .!& �!!*  .  !�#%&+2!�0�  #*�5 ; 
��
���
  ��7���  – #�.%"#, ��#�%&!�;  )  #�.5+2�&�" �,#�,+�!!*  " 

)�%"#*!�;  ". !��,-"�!�:  �� !"4�: ; 
���
����  – 45$5/!"4�2  ��/54$")  ��!�0�  #")!*  �� !�4�"  �+*  .&�&!�0�  

�"&/&.�!5  #�.%"#"). 
�� !"4�2  8�#%�  /�)�#-�!2  �& �� !"4�2  (-  ).&<%!�0�  #�.�&35)&!!* , *$=�  

)�!&  !�  �,5%�)+�!&  ���&�$�)�%�  )�%�0&%� !& $#�4+�!!" , /�)�!!&  ,5��  5 %�1&- 
��/54$5  !& /�)!�;  #�.%"#. 

�4!�)!"  )"�-�+�!!*  8�#%�  '�+"!�#" !�-  /�)�#-�!2  �& /+�=�!  /��"+*:�2  
!& !&4�5/!"  )��� . 

���
	����	  – )"�-�+�!!*  )"�  $#50+�4�", /#�  *$�%5 #�&+2!�;  /#�8"+2  
*)+*< 4�,�:  �)&+�/��",!5  8"05#5, !&;,"+23�;  " !&;%�!3�;  �"&%��#�  *$�(  
.!&-��*�24*  5 ).&<%!�  /�#/�!��$5+*#!�-  !&/#*%$&-. ��/54$  !& �)&+2!"4�2  
%�1�  )  ��*$�-  )�/&�$&-  /�#�)�=5)&��  ��/54$  !& �"&%��#, !&/#�$+&� , /#�  
)�0���)+�!!"  ��!$�4�"!!�-  )�5+�$ , =�  ��8�#%5:�24*  /#�  �,#�,+�!!"  " 
!&,5)&:�2  /#&)�+2!�(  8�#%�  /#�  4$+&�&!!". 

�������  – )"�-�+�!!*  8�#%�  )"�  $#50+�4�", /#�  *$�%5 #�&+2!�;  
/#�8"+2  *)+*< 4�,�:  ,&0&��0#&!!5 8"05#5. �0#&!$& �.!& &< , =�  $�!�5#  
/�/�#� !�0�  /�#���!5  ���&+"  4$+&��!�;  ". 4/�+5 �!�-  �50 #".!�0�  #&�"54&. 
�0#&!$& $+&4�8"$5<�24* .& $"+2$"4�: 0#&!�; . 

��������������	 , ���
����������	  �& ���������������	  
#�.0+*�&:�2  )  /�.��)1!2�%5  /�#���!"  *$ )"�-�+�!!*  �)"#!�-  )"�  /&#&+�+2!�4�" . 

��-�,$�  8�#%�  /+�=�!  !&; &4�"3�  -&#&$��#�.5:�24*  �&$�%�  
/�$&.!�$&%� : 

- )"�-�+�!!*%  )"�  /#*%�+"!";!�4�" ; 
- )"�-�+�!!*%  )"�  /+�=�!!�4�" . 
�"�-�+�!!*  )"�  /+�=�!!�4�"  %�1�  ,5��  5 )�0+*�"  5)"0!5��4�"  &,�  

�/5$+�4�" . 
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�"�-�+�!!*  ).&<%!�0�  #�.�&35)&!!*  /�)�#-�!2  !&; &4�"3�  �'"!::�2  
�&$�%�  /&#&%��#&%�, *$ )"�-�+�!!*  )"�  /�#/�!��$5+*#!�4�" , /&#&+�+2!�4�" , 
4/"))"4!�4�" , ��#'�)�  ,���* , #&�"&+2!� ,���*  ��=� . 

��!�%  ". !&;)&1+�)"3�-  .&)�&!2  ��-!�+�0&  < &!&+". 8&$��#") , =�  
)�$+�$&:�2  �&$" /�-�,$�  �,#�,+�!!* , " #�.#�,+�!!*  .&-��")  =���  (-  545!�!!* . 

�������  �������  �����
����  #$ < !&4+"�$�% �"(  ,&0&�2�-  
/�#)�!!�-  /�-�,�$ : 

#$ = f (#i). 
 
�&;45��<)"3"  .  !�-  !&4�5/!" : 

- #!��  – /�-�,$&  54�&!�)$�  .&0���)$� ; 

- #�����  – 0��%��#� !"  /�-�,$�  )�#4�&�5 ; 

- #��
�%  – /�-�,$&  !&+&0��1�!!*  )�#4�&�5 ; 

- #���� .��&  – /�-�,$&  )"�  ��%/�#&�5#!�-  ��8�#%&'";  �+�%�!�")  ��� ; 

- #'��( .
����  – /�-�,$&  )"�  .!�35)&!!*  #".&+2!�0�  "!4�#5%�!�5 ; 

- #��!) .��&  – /�-�,$&  )"�  /#51!�-  ��8�#%&'";  �+�%�!�")  ��� . 
 
��,��  

 

#$ = f (#!�� , #����� , #��
�% , #���� .��& , #'��( .
���� , #��!) .��& ). 
 
7 �� $�  .�#5  %&��%&�� !�(  4�&��4��$�  /�-�,$� , =�  )�!�$&:�2  /#�  

)�0���)+�!!"  .&0���)�$ , (-  %�-&!" !�%5  �,#�,+�!!" , /"�   &4 $�!�#�+: , 
4$+&�&!!*  )�#�,")  ��=�  %�1!&  /��"+���  !& �)"  0#5/�  – 4�4��%&�� !"  �& 
)�/&�$�)" , *$", )  4)�:   �#05 , %&:�2 4)�(  #".!�)��� . 

������������  �����
��  �������  – '�  /�-�,$� , =�  !�  
.%"!::�24*  �+*  )4"<( /&#�"( .&0���)�$ . �&/#�$+&� , 5 ,"+23�4�"  )�/&�$") , - 
0��%��#� !"  /�-�,$�  )�#4�&�5 . 

������������  7�����  �������  – '�  /�-�,$� , )�+� �!&  *$�-  
.%"!:<�24*  )  -��"  ��-!�+�0" !�0�  /#�'�45  .& )�.!& �!�%  .&$�!�% . �&/#�$+&� , 
.!�35)&!!*  #".&+2!�0�  "!4�#5%�!�5 . 

���������  �������  – '�  /�-�,$� , )�+� �!&  *$�-  -� &  " .!&-����24*  
5 /�)!�-  %�1&-, &+� �+*  #".!�-  .&0���)�$  /&#�"( /�#��,& ���  (-  �";4!�  .!& �!!*  
!�%�1+�)� , /#� �%5  (-  /�*)&  !�  /"�/�#*�$�)5<�24*  !"*$";  )���%";  
.&$�!�%"#!�4�" . 

��./�#�#)!�%�  )�/&�$�)�%�  /�-�,$&%�  < �";4!"  )"�-�+�!!*  #�.%"#") 
���&+"  )"�  !�%"!&+2!�0� , $�+�)&!!*  %&4� .&0���)$�  ��=� . 

��4$#��!"  )�/&�$�)"  /�-�,$�  �#&/+*:�24*  ��4��2  #"�$� , !&/#�$+&� , 
$"+2$"4�2 ,#&$�)&!�-  ���&+�;  5 /&#�"(. 

>*  $+&4�8"$&'"* ��4��2  5%�)!&, ��%5 =�  )  ��!�-  )�/&�$&-  /�-�,$&  %�1�  
,5��  4�4��%&�� !�: , & )  "!3�-  – )�/&�$�)�: . 
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7 �� $�  .�#5  '"<( $+&4�8"$&'"( /�#)�!!"  /�-�,$�  �,#�,+�!!*  %�1!&  
�-&#&$��#�.5)&��  !&4�5/!�%   �!�% . 

�������  ���������  7��������  #!�� . ��#5$�5#!�  )�!&  
4$+&�&<�24* .  /�-�,�$  ,&.5)&!!* , .&$#"/+�!!*  �& /#�4�#�: . ��#3"  �)"  4$+&��)" 

< )�/&�$�)�%�  /�-�,$&%� , & ��%5 " #!��  �+*  /&#�"( .&0���)�$  < )�/&�$�)�:  
,�./�#�#)!�:  /�-�,$�: . 

�����������  �������  ��������  #����� . �$=�  �,#�,+�!!*  /&#�"( 
.&0���)�$  )�$�!5<�24*  !& ��!�%5  )�#4�&�" , ��  (-  %�1!&  )#&-�)5)&��  /#�  
!&+&0��1�!!"  )�#4�&�&. �  '2�%5  )�/&�$5  �+*  /&#�"( .&0���)�$  '�  4�4��%&�� !&  
/�4�";!&  /�-�,$& . 

�4!5:�2  )�/&�$� , $�+�  ��!&  �/�#&'"*  )�$�!5<�24*  !& ��$"+2$�-  )�#4�&�&- -
�5,+�#&- . �  '2�%5  )�/&�$5  �+*  /&#�"( .&0���)�$  �&!& /�-�,$&  /�#�-����2  5 
0#5/5 )�/&�$�)�- . 

�������  ��
����?����  ��������  #��
�% . �+*  /&#�"( .&0���)�$ , 
*$" �,#�,+*:�2  /#�  ��!�%5  !&+&0��1�!!"  )�#4�&�&, '*  /�-�,$&  < 
4�4��%&�� !�:  /�4�";!�: . �$=�  �,#�,+�!!*  /#�)����24*  !& ��$"+2$�-  
)�#4�&�&- -�5,+�#&-  &,�  /#�  �,#�,+�!!"  /&#�"( .&0���)�$  .�";4!:<�24*  
/"�!&+&0��1�!!*  )�#4�&�&, ��  /�-�,$&  /�#�-����2  5 0#5/5 )�/&�$�)�- . 

�������  ���  �������������  �������>�
  �
�������  ���  
#���� .��& . �  #�1�%"  #�."0#")5 ���  '*  /�-�,$&  < .%"!!�:  4�4��%&�� !�: . �  
4�&'"�!&#!�;  /�#"��  #�,���  /�-�,$&  /�#�-����2  5 0#5/5 4�4��%&�� !�-  
/�4�";!�- . 

�������  ���  7���������  ��7�
	����  �����������  
#'��( .
���� . >*  /�-�,$&  < .%"!!�:  4�4��%&�� !�: . �( �";4!�  .!& �!!*  %�1�  
,5��  )�.!& �!�  �+*  ,5�2  *$�(  ���&+"  5 /&#�"(. 

�������  ���  ���?���  �������>�
  �
�������  ���  
#��!) .��& . ��!!�$� , =�  )/+�)&:�2  !& ':  /�-�,$5 , %&:�2 *$ 4�4��%&�� !"  
(1�#4�$"4�2  �+�%�!�")  ��� ), �&$ " )�/&�$�)"  .!& �!!*  ($�+�)&!!*  /#�/54$5 , 
$�+�)&!!*  �)�#��4�"  �,#�,+:)&!�0�  %&��#"&+5, 4�5/"!2  .&�5/+�!!*  #".&+2!�0�  
"!4�#5%�!�&  ��=�  )�$+�$&:�2  $�+�)&!!*  4�+ #".&!!*  ", *$ !&4+"��$ , $�+�)&!!*  
/#51!�-  ��8�#%&'";  ��� ). ��.5+2�&��%  �"(  )�/&�$�)�-   �!!�$")  < ��1  

)�/&�$�)&  )�+� �!& , & ��%5 #��!) .��&  )"�!�4*�2  ��  0#5/�  )�/&�$�)�-  
,�./�#�#)!�-  /�-�,�$ . 

�5%&#!5 /�-�,$5  �,#�,+�!!*  #$ )�.!& &:�2  �+*  /�)!�-  #�.%"#") (*$ 
/#&)�+� , !&;,"+23  �� !�- ), *$" �#�,&  )��#�%&��  !& /�)!";  �/�#&'"( , .  %���:  
/#&)�+2!�4�"  /#�.!& �!!*  ��-!�+�0" !�-  ��/54$")  !& �$#�%�-  ��-!�+�0" !�-  
/�#�-��&-  &,�  /�#�)"#$�  %�1+�)�4�"  .&,�./� �!!*  �� !�4�"  #�.%"#"), .&�&!�-  
$#�4+�!!*%  �+*  8"!"3!�-  �/�#&'";  )�0���)+�!!*  ���&+" , *$ /#&)�+� , )  5%�)&- 
)�+�$�4�#";!�0�  " %&4�)�0�  ��/")  )�#�,!�'�) . 

��#��  /� &�$�%  #�.#&-5!$5  #$ �#�,&  )�.!& ��� , *$" /�#)�!!"  /�-�,$�  
%&:�2 %"4'�  /#�  ��#�%&!!"  #�.%"#5 !& $�!$#��!";  �/�#&'"( . �&/#�$+&� , /#�  
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�,#�,+�!!"  )  '�!�#&-  �+*  �"&%��#&+2!�-  #�.%"#") ". 4$+&�5 #$ %�1!&  

)�$+: ���  /�-�,$5  54�&!�)$�  #!��  ��=� . 

�#�  )�.!& �!!"  #$ )�$�#�4��)5:�2  �)&  �4!�)!�-  %����� :  
- %����  %&$4�%5%5-%"!"%5%5; 
- ;%�)"#!"4!�;  %���� . 
�5�!"4�2  %����5  %&$4�%5%5-%"!"%5%5 /�+*0&< )  ��%5, =�  #�.#&-�)&!"  

&!&+"�� !�  &,�  ��#�%&!"  ". ��)"�!�$")  .!& �!!*  /�#)�!!�-  /�-�,�$  /"�+*0&:�2  
&+0�,#&( !�%5 /"�45%�)5)&!!: . 

�  .&0&+2!�%5 )�/&�$5  #$ )�.!& &:�2  !&4�5/!�%   �!�% : 
- /#�  �,#�,+�!!"  /+�=�!  
 

#$ = #!�� +#����� +#��
�% +#���� .��& +#'��( .
���� +#��!) .��& ; 
 

- /#�  �,#�,+�!!"  /�)�#-�!2  �,�#�&!!*  
 

#$ = 2(#!�� +#��
�% +#���� .��& +#'��( .
���� +#��!) .��& )+#����� . 
 

�#�  )�$�#�4�&!!"  %����5  %&$4�%5%5-%"!"%5%5 ))&1&:�2 , =�  $�1!&  .  
/�#)�!!�-  /�-�,�$  %&< 4)�<  %&$4�%&+2!� .!& �!!* , =�  )  #�&+2!�-  )�#�,!� �-  
5%�)&- �#&/+*<�24* ��4��2  #"�$� . 

>� , 5 4)�:   �#05 , /#�.)����2  ��  .,"+23�!!*  ��-!�+�0" !�-  ��/54$") , 
%&��#"&+�%"4�$�4�" �& �#5��%"4�$�4�"  )�0���)+�!!*  /#��5$'"( , .#�4�&!!*  
4�,")&#��4�"  %�-&!" !�0�  �,#�,+�!!* . 

��%5  )  5%�)&- )�+�$�4�#";!�0�  " %&4�)�0�  )�#�,!�'�)  '�;  %����  %&< 
�,%�1�!�  .&4��45)&!!* . 


%�)"#!"4!�;  %����  )#&-�)5<  $+&4�8"$&'":  /�#)�!!�-  /�-�,�$  .  �� $�  
.�#5  %&��%&�� !�(  4�&��4��$� , & �&$�1  %&��%&�� !"  .&$�!� , *$�% 
/"�/�#*�$�)5<�24*  #�./��"+  (-  .!& �!2 . 

�#�  )�$�#�4�&!!"  ;%�)"#!"4!�0�  %����5  )�+� �!�  /�#)�!!�-  /�-�,�$  
/"�45%�)5:�2  .  5#&-5)&!!*% .&$�!5  (-  #�./��"+5  " /#�/54��%�0�  )"�4��$&  
#�.�$5  )�!�$!�!!*  ,#&$5. 

�  .&0&+2!�%5 )�/&�$5  8�#%5+& �+*  )�.!& �!!*  45%&#!�( /�-�,$�  
�,#�,+�!!*  ;%�)"#!"4!�%  %�����%  %&< )�0+*�  

 

� 	 
 � � 
� � � ��� �
�

� � � � � ����� � � � 
� � � �������� �
�

� 
�  � !�"#�$���% �
�

� 
� &� �%�'���� �
�

� � (�%�� , 

 
��  K – $��8"'"<!�  #�.�$5  )�!�$!�!!*  ,#&$5; 
k1,…,k5 – $��8"'"<!�� , =�  )#&-�)5:�2  )"�%"!!"4�2  .&$�!5  #�./��"+5  

/�#)�!!�(  /�-�,$�  )"�  !�#%&+2!�0�  .&$�!5  �&544&. 
  



8 
 


��	���	���  �	�	��  9  1 
 

�
6�������  �	�
��
  ��
��	�:����  ��������  ��
  

�����	���  �����������  6�  
���	�  ��  6�  :	����
�  

��	�	�  

 
���&  �& 5&)�&!!*  #�-���  – �.!&;�%���42  .  ��-!�+�0" !�%�  

%�1+�)�4�*%�  ��$&#!�-  )�#4�&�") ; �$4/�#�%�!�&+2!�  )�.!& ���  /�-�,$5  
!&+&0��1�!!*  )�#4�&�5  /#�  54�&!�)'"  "!4�#5%�!�&  .& +"%,�% �& .& 1�#4�$�%  
5/�#�% ; .& #�.5+2�&�&%� ��4+"�1�!2  �'"!���  �� !"4�2  !&+&0��1�!!*  
"!4�#5%�!�&  .& +"%,�% �& .& 1�#4�$�%  5/�#�% . 

 
	-.&�!&!!*  �& �3!&;�!!*  


&,�#&��#!5  #�,��5  )�$�!5:�2  !& ��$&#!� -#�)�+2)�#!�%5  )�#4�&�"  
%���+"  1� 341. �#�  )�$�!&!!"  #�,���  )�$�#�4��)5:�2  "!��$&��#�  
0���!!�$�)�0�  ��/5 . �&#&$��#�4��$�  )�#4�&�")  �& )�%"#:)&+2!�-  "!4�#5%�!�")  
/#�)���!"  )  ���&�$5  1. 

 
������ !"  #�$�%�!�&'"(  ��  )�$�!&!!*  #�-���  

�"4'�  .5/�!$�  )5.+")  )�#4�&�5  )  /�)!";  �� '"  (-  �#&<$��#"( $�!�#�+::�2  
.& ��/�%�0�:  +"%,") &,�  (/#�  /�/�#��!2�%5  !&+&0��1�!!"  )�#4�&�5  !& 
)�.!& �!�;  #�.%"#) .& 5/�#&%�  (#�4 .1.1). 

�#�  '2�%5  �";4!�;  #�.%"# Di, ��#�%&!�;  /#�  �,#�,+�!!" , )"�#".!*<�24*  

)"�  !�%"!&+2!�0�  D�  !& )�+� �!5  /�-�,$�  !&+&0��1�!!*  )�#4�&�5  #��
�% . >*  
/�-�,$&  $+&4�8"$5<�24* *$ )�/&�$�)&   �#�.  �� , =�  )  !�(  �)"  4$+&��)�- : 
4�4��%&�� !&  �& )�/&�$�)& . ��4��%&�� !&  4$+&��)& )�!�$&<   �#�.  !��� !"4�2  
4&%�0� )�#4�&�5  (.&+�1��2  )"�  1�#4�$�4�"  +&!':0&  /�#�%"=�!!* , /�-�,$�  $#�$5 
0)�!�& , .!�35)&!!*  0)�!��)�(  /&#� , 1�#4�$�4�"  #�05+:)&+2!�-  0)�!�")  �& 
5/�#") , /�-�,$�  !&!�4�!!*  /��"+�$  !& +"%," ��=� ). ��/&�$�)&  4$+&��)& 
.&+�1��2  )"�  $�+�)&!2  4�+�  ��#�*  )  !&/#*%!�- , �4)"�+�!�4�"  #�,� �0�  %"4'*, 
.�#5  #�,"�!�$& , $�+�)&!2  .54�++* , *$�  /#�$+&�&< #�,"�!�$  /#�  /�#�%"=�!!"  
45/�#�&  ��=� . 7&0&+�% /�-�,$&  !&+&0��1�!!*  )�#4�&�5  /#�  54�&!�)'"  
"!4�#5%�!�&  /"�/�#*�$�)5<�24*  !�#%&+2!�%5 .&$�!5  #�./��"+5  �&544& " 
-&#&$��#�.5<�24*  �)�%&  /&#&%��#&%�: %&��%&�� !�%  � "$5)&!!*%  M 

(�$4/�#�%�!�&+2!�%  4�#��!"%  &#�8%��� !�%  .!& �!!*%  )*) �& ��4/�#4"<:  + �  

(�$4/�#�%�!�&+2!�:  �'"!$�:  ��4/�#4"(  , � ). 
��+� �!&  /�+*  #�.4":)&!!*  4$+&�&<: 
 

- 
 .,�  
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& ,  

 
)  
 

��4 . 1.1. 
"%,  ��$&#!�0�  )�#4�&�5  (&), /�#��!";  ,&#&,&! .  #�05+:)&+2!�%�  
0)�!�&%�  �& 5/�#�%  (, ), .&�!";  ,&#&,&! .  #�05+:)&+2!�%�  0)�!�&%�  () ) 

 
��+� �!&  #�.%"#5, *$�;  ��#�%5<�24*  !& )�$�!5)&!�%5  /�#�-��" , 

.&+�1��2 , .�$#�%&, )"�  /�-�,$�  !&+&0��1�!!*  " �&$�1  < )�/&�$�)�:  )�+� �!�: , 
=�  /"�/�#*�$�)5<�24*  !�#%&+2!�%5 .&$�!5  #�./��"+5  (#�4 .1.2). 

�+*  #�.%"#"), =�  �-�/+::�24*  ()&+")), )�$�!5:�24*  4/"))"�!�3�!!* : 
 

Dmax = D�  + es; 
Dmin = D�  + ei; 

T = Dmax – Dmin = es – ei, 
 
��  Dmax – !&;,"+23�;  0#&!� !�;  #�.%"# ���&+" ; 
Dmin – !&;%�!3�;  0#&!� !�;  #�.%"# ���&+" ; 
D�  – !�%"!&+2!�;  #�.%"#; 
es – )�#-!<  )"�-�+�!!* ; 
ei – !�1!<  )"�-�+�!!* ; 
T – ��/54$ . 
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��4 . 1.2. ��.�&35)&!!*  /�+*  ��/54$5  #�.%"#5 �& /�-�,$�  !&+&0��1�!!*  
)�#4�&�5  /#�  54�&!�)'"  "!4�#5%�!�&  /#�  4/")/&�&!!"  '�!�#&  0#5/5)&!!*  

/�-�,$�  ". 4�#���!�:  /�+*  ��/54$5  
 

�$=�  /�+�  #�.4":)&!!*  /�-�,$�  !&+&0��1�!!*  #��
�%  /�#�)�=5<  
)�+� �!5  ��/54$5  T !& #�.%"#, ��  )�!�$&<  ;%�)"#!"4�2  ��#�%&!!*  ,#&$�)&!�-  

���&+�; . �#�  '2�%5 , )  .&+�1!�4�"  )"�  #�.�&35)&!!*  '�!�#5  0#5/5)&!!*  )* 
/�-�,$�  #��
�%  )"�!�4!�  4�#���!�  /�+*  ��/54$5  #�.%"#5, %�1+�)�  ��#�%&!!*  
#".!�0�  4/"))"�!�3�!!*  $"+2$�4�" /#��&�!�-  ���&+�; , ���&+�;  .  )�/#&)!�%  " 
!�)�/#&)!�%  ,#&$�%, *$" %&:�2 !&4�5/!"  #�.%"#� : 

 
- /#��&�!"  ���&+"   D� +ei *  Di *  D� +es; 
- )�/#&)!�;  ,#&$  Di > D� +es 
- !�)�/#&)!�;  ,#&$ Di < D� +ei. 

 
�"��%� , =�  )  %�1&- /�+*  #�.4":)&!!*  .,  .!&-����24*  99,73% ��#�%&!�-  

#�.%"#"). 7!&: � , =�  45%&#!& /+�=&  /"�  $#�)�:  !�#%&+2!�0�  #�./��"+5  
 

F$ = F1+F2+F3 = 1, 
 

%�1!&  #�.#&-5)&��  $"+2$"4�2 /#��&�!�-  ���&+�; , )�/#&)!�0�  " !�)�/#&)!�0�  
,#&$5 *$ 5 )"�4��$&- , �&$ " )  3�5$&-  (#�4. 1.2). 

�$=�  )"��%"  /&#&%��#�  .&$�!5  #�./��"+5  /�-�,$�  !&+&0��1�!!*  )�#4�&�5  
/#�  54�&!�)'"  "!4�#5%�!�& , %�1!&  4/#�0!�.5)&��  !&*)!"4�2  ,#&$�)&!�-  ���&+�;  

3S 3S x +�'�
�  ����

  Di 

F2 

F1 

F3 

,�����(��  %��������  ��'�
�  
����

  Dmin = D� +ei 

,��-

�(��  %��������  ��'�
�  ����

  
Dmax = D� +es 

,��
��
����  ��'�
�  ����

  D�  

- �������
  ����

  

- �����������  -���  

- ���������  -���   

T 

#��
�%  
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�&, �+*  .&/�,"0&!!*  /�*)�  ,#&$5, )1���  )"�/�)"�!�-  .&-��")  �#0&!".&'";!�0�  �& 
��-!" !�0�  -&#&$��#5. 

��+� �!5  /�-�,$�  !&+&0��1�!!*  )�#4�&�5  /#�  54�&!�)'"  "!4�#5%�!�&  
)�.!& &:�2  !& /"�4�&)"  4�&��4�� !�0�  �,#�,+�!!*  �$4/�#�%�!�&+2!�-  �&!�- , 
��#�%&!�-  /#�  ,&0&��#&.�)�  /�)��#:)&!�%5  �$4/�#�%�!�"  (.5/�!'"  )5.+& 
)�#4�&�5  )  ��%5 4&%�%5 /�+�1�!!"  .& +"%,�% �& .& 1�#4�$�%  5/�#�%  .  �� !�%  
$�!�#�+�%  .&;!*��0�  /�+�1�!!*  )�%"#:)&+2!�%  /#�+&��% ). 

�  ,&0&�2�-  /#&$�� !�-  .&�& &- �� !�;  .&$�!  #�./��"+5  )�/&�$�)�(  
)�+� �!�  !�)"��%�; , ��,��  < 0"/���.�: , *$& /��#�,5<  4�&��4�� !�(  /�#�)"#$� . 
�+*  /�#�)"#$�  0"/���.�  !��,-"�!�  /�#")!*��  �$4/�#�%�!�&+2!�;  " ���#��� !�;  
#�./��"+�  )�/&�$�)�(  )�+� �!�  .& ��/�%�0�:  $#���#":  .0��� . �  �&!�%5  
)�/&�$5  /�#�)"#$&  0"/���.�  /#�  .&$�!  #�./��"+5  )�$�!5<�24*  .& . 2- $#���#"<% 
�"#4�!& . 

 
��#*��$  )�$�!&!!*  #�-���  

1. ��) ���  ��-!"$5  ,�./�$�  /#�  #�,��"  !& )�#4�&�" . 
2. �.!&;�%���42  .  �,+&�!&!!*%  " )�%"#:)&+2!�%  "!4�#5%�!��% , 

)�$�#�4��)5)&!�%  5 �&!";  #�,��" . 
3. �.!&;�%���42  .  ��-!�+�0" !�%�  %�1+�)�4�*%�  ��$&#!�-  )�#4�&�") . 
4. �"�)�4��  45/�#�  .  "!4�#5%�!��%  ��  )�%"#:)&+2!�0�  !&$�!� !�$&  

"!��$&��#&  0���!!�$�)�0�  ��/5 . �4�&!�)���  !& +"%," )�#4�&�5  �& "!��$&��#"  
!5+2�)"  /�$&.!�$� . 

5. 7& ��/�%�0�:  3�5#)&+5 )"�)�4��  45/�#�  )"�  !&$�!� !�$&  "!��$&��#&  !& 
5-10 %%, & /��"%  /�)�#!5��  ;�0�  5 )�-"�!�  /�+�1�!!* , $�!�#�+:: �  
/�#�%"=�!!*  .& +"%,�%. 7!*��  /�$&.!�$�  .  "!��$&��#& , .)&1&: �  !& .!&$ 
)"�-�+�!!*  4�#"+$� )"�  !5+2�)�(  /�.!& $� . 

����� ! 7&,�#�!*<�24*  $�!�#�+:)&��  /�#�%"=�!!*  45/�#�&  .& 3$&+�:  
"!��$&��#& . 

6. ��)��#���  / .5 !�  %�!3�  50 #&."). ��.5+2�&��  )�%"#") .&!�4��  )  �&,+. 
1.1. 

7. �"�)�4��  1�#4�$�;  5/�# , #�.�&3�)&!�;  !& #�)�+2)�#!�%5  45/�#�" , ��  
#�05+:)&+2!�0�  0)�!�&  ,&#&,&!5. �#�  '2�%5  45/�#�  .  "!4�#5%�!��%  /�)�!�!  
����#$!5��42  ��  )�%"#:)&+2!�0�  !&$�!� !�$&  "!��$&��#& . �4�&!�)���  !& 
"!��$&��#"  !5+2�)"  /�$&.!�$� . 

8. 7& ��/�%�0�:  3�5#)&+5 )"�)�4��  45/�#�  )"�  !&$�!� !�$&  "!��$&��#&  !& 
5-10 %%, & /��"%  /�)�#!5��  ;�0�  5 )�-"�!�  /�+�1�!!* , .5/�!*: �  /�#�%"=�!!*  
)  %�%�!�  $�!�&$�5  5/�#5  .  #�05+:)&+2!�%  0)�!��% . 7!*��  /�$&.!�$�  .  
"!��$&��#& , .)&1&: �  !& .!&$ )"�-�+�!!*  4�#"+$� )"�  !5+2�)�(  /�.!& $� . 

����� ! 7&,�#�!*<�24*  $�!�#�+:)&��  /�#�%"=�!!*  45/�#�&  .& 3$&+�:  
"!��$&��#& . 

9. ��)��#���  / .8 !�  %�!3�  50 #&."). ��.5+2�&��  )�%"#") .&!�4��  )  �&,+. 
1.1. 

10. �,#&-5)&��  ��#�%&!"  #�.5+2�&��  (�$#�%�  �+*  )�/&�$5  !&+&0��1�!!*  
.& +"%,�% �& �+*  )�/&�$5  !&+&0��1�!!*  .& 1�#4�$�%  5/�#�% ) .& %�����$�: , 
/#�)���!�:  )  ���&�$5  3. 
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11. ��,5�5)&��  0#&8"$� �$4/�#�%�!�&+2!�-  �& ���#��� !�0�  #�./��"+5 . 
12. ��#�)"#���  0"/���.5  /#�  5.0��1�!"4�2  ��#�%&!�-  �$4/�#�%�!�&+2!�-  

.&$�!")  #�./��"+5  ���#��� !�%  .&$�!&% #�./��"+5  .& $#���#"<% .0���  (. 2– 
$#���#"<% �"#4�!& ). ������$& , /#�$+&�  #�.#&-5!$5  �& �&,+� !"  .!& �!!*  . 2– 
#�./��"+5  �"#4�!&  /#�)���!"  )  ���&�$5  5. 

13. �'"!���  �� !"4�2  !&+&0��1�!!*  .& �)�%&  4/�4�,&%� , /�#")!*��  /�+�  
#�.4":)&!!*  /�-�,$�  !&+&0��1�!!*  .  )�+� �!�:  /�+*  ��/54$5  #�.%"#5 
T = 0,15 %% (&,�  ��%  #�.%"#�%, *$�;  .&�&!�  )�$+&�& �% ). 

14. 7#�,���  )�4!�)$�  /�  #�,��" . 
 

�&,+�'*  1.1. 
��.5+2�&��  )�%"#") 
�&+&0��1�!!*  .& +"%,�% �&+&0��1�!!*  .& 1�#4�$�%  5/�#�%  

9  
. //  

��-�,$&  

#��
�% , %% 
9  
. //  

��-�,$&  

#��
�% , %% 
9  
. //  

��-�,$&  

#��
�% , %% 
9  
. //  

��-�,$&  

#��
�% , %% 
1  26  1  26  
2  27  2  27  
3  28  3  28  
4  29  4  29  
5  30  5  30  
6  31  6  31  
7  32  7  32  
8  33  8  33  
9  34  9  34  
10  35  10  35  
11  36  11  36  
12  37  12  37  
13  38  13  38  
14  39  14  39  
15  40  15  40  
16  41  16  41  
17  42  17  42  
18  43  18  43  
19  44  19  44  
20  45  20  45  
21  46  21  46  
22  47  22  47  
23  48  23  48  
24  49  24  49  
25  50  25  50  
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6%"3� +#���$�.4  
1. ��%�# , !&.)& #�,��� . 
2. ���&  �& .&)�&!!*  #�,��� . 
3. ��-"�!"  �&!" : %&#$& )�#4�&�5 . 
4. �&.)&  �& -&#&$��#�4��$�  )�%"#:)&+2!�-  "!4�#5%�!�") . 
5. ��.5+2�&��  )�%"#:)&!!*  (�&,+.1.1). 

6. ��.#&-5!$�  �+*  )�.!& �!!*  4�#��!2�0�  &#�8%��� !�0�  .!& �!!*  )*, 
4�#��!2�$)&�#&�� !�0�  )"�-�+�!!*  , , /�+*  #�.4":)&!!*  -  �+*  )�/&�$")  
!&+&0��1�!!*  /�+�1�!!*  "!4�#5%�!�5  .& +"%,�% �& .& 1�#4�$�%  5/�#�% . 

7. �#&8"$�  �$4/�#�%�!�&+2!�-  �& ���#��� !�0�  #�./��"+") . 
8. ��.5+2�&��  /�#�)"#$�  0"/���.�  /#�  5.0��1�!"4�2  ��#�%&!�-  

�$4/�#�%�!�&+2!�-  .&$�!")  #�./��"+5  ���#��� !�%  .&$�!&% #�./��"+5  .& 
$#���#"<% .0���  (. 2– $#���#"<% �"#4�!& ). 

9. �'"!$&  �� !�4�"  !&+&0��1�!!*  .& �)�%&  4/�4�,&%� , /�#")!*!!*  /�+*  
#�.4":)&!!*  /�-�,$�  !&+&0��1�!!*  .  )�+� �!�:  /�+*  ��/54$5  #�.%"#5 
T = 0,15 %% (&,�  ��%  #�.%"#�%, *$�;  .&�&!�  )�$+&�& �% ). 

10. ��4!�)$�  /�  #�,��" . 
 

���&!!*  �.*  +"�,���)$�  ��  )�$�!&!!*  #�-���  
1. ���&  �& .&)�&!!*  #�,��� . 
2. ��%  )�$+�$&!&  !�4�&,"+2!"4�2  %"4'* .5/�!$�  "!4�#5%�!�&  /#�  

!&+&0��1�!!"  .& +"%,�%? 
3. ��%  )�$+�$&!&  !�4�&,"+2!"4�2  %"4'* .5/�!$�  "!4�#5%�!�&  /#�  

!&+&0��1�!!"  .& 1�#4�$�%  5/�#�% ? 
4. ��#*��$  /#�)���!!*  #�,��� . 
5. 7&)�&!!* , *$" #�.) '*.5:�24*  /#�  )�.!& �!!"  )�+� �!�  /�-�,$�  

!&+&0��1�!!*  )�#4�&�5  /#�  54�&!�)'"  "!4�#5%�!�& . 

6. �$  #�.#&-5)&��  4�#��!<  &#�8%��� !�  .!& �!!*  )*? 
7. �$  #�.#&-5)&��  4�#��!2�$)&�#&�� !�  )"�-�+�!!*  , ? 
8. ��4+"��)!"4�2  /�,5��)�  �%/"#� !�(  �& ���#��� !�(  $#�)�-  #�./��"+5  .& 

!�#%&+2!�% .&$�!�% . 
9. �$  /�#�)"#*<�24*  5.0��1�!"4�2  �$4/�#�%�!�&+2!�0�  �& ���#��� !�0�  

.&$�!")  #�./��"+5 ? 
10. �#&)�+&  ��-!"$�  ,�./�$�  /#�  )�$�!&!!"  +&,�#&��#!�(  #�,��� . 
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��	���	���  �	�	��  9  2 
 

�	�
��:����  �	�
��
  �����	��
  6��	�	�	�  ��  

�	����
�  ���������  

 

���&  �& 5&)�&!!*  #�-���  – )�) ���  $�!4�#5$��)!"  �4�,+�)�4�"  
4&%�'�!�#")!�-  /#�4�#�() , =�  )�$�#�4��)5:�24*  �+*  54�&!�)$�  .&0���)�$  !& 
��$&#!�-  )�#4�&�&- ; �.!&;�%���4*  ." 4/�4�,&%�  /"�)�=�!!*  �� !�4�"  54�&!�)$�  
('�!�#5)&!!* ) .&0���)�$  5 �#2�-$5+& $�)�%5  4/"#&+2!� -#�;$�)�%5  
4&%�'�!�#")!�%5  /&�#�!" ; �$4/�#�%�!�&+2!�%  3+*-�%  )�.!& ���  /�-�,$5  
54�&!�)$�  .&0���)�$ . 

 
	-.&�!&!!*  �& �3!&;�!!*  


&,�#&��#!5  #�,��5  )�$�!5:�2  !& )�#4�&�&-  .  ���  ��$&#!�(  0#5/�  8"#%� 
HAAS &,�  !& ��$&#!� -0)�!��#".!�%5  )�#4�&�"  %���+�;  16� 05� , 16� 20, 1� 62, 
1� 62. �#�  )�$�!&!!"  #�,���  )�$�#�4��)5:�2  "!��$&��#�  0���!!�$�)�0�  ��/5 . 
�&#&$��#�4��$�  )�#4�&�")  �& )�%"#:)&+2!�-  "!4�#5%�!�")  /#�)���!"  )  
���&�$5  1. 

 
������ !"  #�$�%�!�&'"(  ��  )�$�!&!!*  #�-���  

7&�&!& �� !"4�2  %�-&!" !�0�  �,#�,+�!!*  %�1�  ,5��  ��4*0!5�&  �)�%&  
#".!�%�  4/�4�,&%� : 4/�4�,�%  /#�,!�-  -��")  �& /#�%"#")  " 4/�4�,�%  
&)��%&�� !�0�  ��#�%&!!*  #�.%"#") !& /�/�#��!2�  !&+&0��1�!�-  )�#4�&�&- . 

���,-"�!&  �� !"4�2  �,#�,+:)&!�-  ���&+�;  )  5%�)&- ���!� !�0�  �& 
(#"�3� ) %&+�4�#";!�0�  )�#�,!�'�)  ��4*0&<�24* "!��)"�5&+2!�:  )�)"#$�:  
/�+�1�!!*  .&0���)$�  !& )�#4�&�"  " /�4+"��)!�%5  5�� !�!!"  /�+�1�!!*  
"!4�#5%�!�5  =���  .&0���)$�  /#�  )�$�!&!!"  /#�,!�-  -��")  �& /#�%"#") . �&$�  
!&+&0��1�!!*  )�#4�&�5  /�)��#:<�24*  /#�  �,#�,+�!!"  $�1!�(  !&4�5/!�(  
.&0���)$� . ��%5  �&!�;  4/�4",  -&#&$��#�.5<�24*  .!& !�%�  )��#&�&%�  
��/�%"1!�0�   &45, & .&,�./� 5)&!&  !�%  �� !"4�2  "4���!�  .&+�1��2  )"�  
$)&+"8"$&'"( #�,"�!�$& . 

�  5%�)&- 4�#";!�0�  �& %&4�)�0�  )�#�,!�'�)  �� !"4�2  �,#�,+�!!*  
.&,�./� 5<�24*  4/�4�,�%  &)��%&�� !�0�  ��#�%&!!*  #�.%"#") !& /�/�#��!2�  
!&+&0��1�!�%5  )�#4�&�" . �4�&!�)$5  .&0���)�$  .�";4!::�2  ,�.  )�)"#$� , )  
4/�'"&+2!�-  /#�4�#�*- , !& .&.�&+�0"�2 �,#&!"  ,&.�)"  /�)�#-!" . �#�  )�+�$";  
/&#�"( .&0���)�$  '�;  4/�4",  ,"+23  /#��5$��)!�; , ��%5 =�  �,#�,+�!!*  
)"�,5)&<�24*  .& ���!  /#�-"� , & )��#&��   &45 !& /�/�#��!<  !&+&0��1�!!*  
)�#4�&�5  #�./��"+*:�24*  !& )4" ���&+"  /&#�"(. �� !"4�2  �,#�,+�!!*  )  '2�%5  
)�/&�$5  .&+�1��2  )"�  $)&+"8"$&'"( !&+&� �$& , *$�;  )�$�!5<  !&+&0��1�!!*  " 
/�#"��� !�  /"�!&+&0��1�!!*  )�#4�&�5 . 

��1!�;  .  #�.0+*!5��-  4/�4�,")  ��4*0!�!!*  .&�&!�(  �� !�4�"  !�%�!5 �  
45/#�)��15<�24*  /�-�,$&%� . ��!"<:  .  /#� �!  /�-�,�$  #�.%"#5, 8�#%�  �& 
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).&<%!�0�  #�.�&35)&!!*  /�)�#-�!2  �,#�,+:)&!�(  .&0���)$�  < /�-�,$&  
54�&!�)$�  (( !& )�#4�&�" . 

���������6  !&.�)&<�24*  /#�'�4  ,&.5)&!!*  " .&$#"/+�!!*  .&0���)$�  
&,�  )�#�,5 . 

�������6  ���������  !&.�)&:�2  )"�-�+�!!*  8&$�� !�  ��4*0!5��0�  
/�+�1�!!*  .&0���)$�  &,�  )�#�,5  /#�  54�&!�)'"  )"�  !��,-"�!�0� : 

� ��� 
 � � /
� � � !

� � � �%
� 0 

��  � /  – /�-�,$&  ,&.5)&!!* ; 

� !  – /�-�,$&  .&$#"/+�!!* ; 

� �% – /�-�,$&  /#�4�#�: . 
�������6  ��7������  !&.�)&<�24*  )"�-�+�!!*  8&$�� !�  

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

�������6  7�����
����  !&.�)&<�24*  #".!�'*  0#&!� !�-  )"�4�&!�;  
)�%"#:)&+2!�(  ,&.�  ��  )�4�&)+�!�0�  !& #�.%"# "!4�#5%�!�5  )  #�.5+2�&�" .45)5 
�,#�,+:)&!�-  .&0���)�$  /"�  �"<:  4�+ .&$#"/+�!!* . 745) )�%"#:)&+2!�(  ,&.�  
.&0���)$�  )"�,5)&<�24*  )  #�.5+2�&�" ��8�#%&'"(  +&!�$  +&!':0&  (.&0���)$& , 
54�&!�) "  �+�%�!��  " $�#/54  /#�4�#�: ),  �#�.  *$�;  /�#��&<�24*  4�+& .&��4$5 . 
�+*  /&#�"( .&0���)�$  '*  /�-�,$&  %�1�  ,5��  .)���!&  ��  !5+*  (*$=�  )�+� �!&  
.45)5 ,5��  -� &  ;  )�+�$& , &+� /�4�";!& , ���"  )�!&  %�1�  ,5��  )#&-�)&!&  
/�/�#��!"%  !&+&0��1�!!*%  )�#4�&�5 ). 

�������  �������6  )�!�$&<   �#�.  /�%�+$�  )�0���)+�!!*  �& 
4$+&�&!!*  ;�0�  54�&!�) �-  �+�%�!�") , (-!<  .!�35)&!!* , & �&$�1  /�%�+$�  
54�&!�)$�  �& .&$#"/+�!!*  /#�4�#�:  !& )�#4�&�" . �  %&4�)�%5 )�#�,!�'�)"  /#�  
��!�$#&�!�%5  !�.%"!!�%5  .&$#"/+�!!"  /#�4�#�:  ;�0�  /�-�,$&  � �% .)����24*  
/�/�#��!"%  !&+&0��1�!!*%  ��  /�)!�0�  %"!"%5%5 " )#&-�)5<�24*  )  /#�'�4"  
!&+&0��1�!!*  "!4�#5%�!�5  !& .&�&!�;  #�.%"#. 

 
�#�  �,#�,+�!!"  ���&+�;  ��/5  �"+ �,�#�&!!*  (-!<  ,&.5)&!!*  .�";4!:<�24*  

.& .�)!"3!"%�  �& )!5�#"3!"%�  '�+"!�#� !�%�  /�)�#-!*%�  .  )�$�#�4�&!!*%  
4&%�'�!�#")!�-  /#�4�#�() . 

����>���������  !&.�)&<�24*  /#�4�#"; , 54�&!�) "  /�)�#-!"  *$�0�  
#5-+�)"  " /�) '*.&!"  %"1 4�,�:  �&$�%  �!�% , =�  %�15�2  ��!� &4!�  " .  ��!&$�)�%  
/�#�%"=�!!*%  .,+�1&��4*  ��  �4" /#�4�#�:  &,�  )"��&+*��4*  )"�  !�( . �4�&!�) "  
/�)�#-!"  4&%�'�!�#")!�-  /#�4�#�()  %�15�2  ,5��  )�$�!&!"  !& $5+& $&- /&�#�!5 , 
/�+:4�$&-  '&!0�  &,�  5 )�0+*�"  45'"+2!�(  '�+"!�#� !�(  /�)�#-!"  ��!$�4�"!!�(  
#�.#".&!�(  )�5+$� , =�  /#51!�  ��8�#%5<�24*  /#�  �"(  4�+ .&��4$& &. 

�+*  /�#�%"=�!!*  54�&!�) �-  /�)�#-�!2  5 #&�"&+2!�%5 !&/#*%$5 
)�$�#�4��)5:�24*  #".!"  %�-&!".%� , 4�#��  *$�-  !&;,"+23�  /�3�#�!!*  %&:�2 
4/"#&+2!� -#�;$�)" , 3�4��#�!!� -#�;$�)" , )&1"+2!", $+�!�)"  �& 0)�!��)"  
%�-&!".%� , & �&$�1  %�-&!".%�  .  0"�#�/+&4��% . �&  (-!";  �4!�)"  4�)�#�!"  #".!"  



 

)&#"&!��  4&%�'�!�#")!�-  
0"�#�/+&4��)"  ��=� , *$" 3�#�$�
)�#4�&�&-  (#�4 . 2.1 - #�4 . 2.4

 

��4 . 2.1. �#2�-$5+& $�) �;
)��5 &  $�!" !&  3�4��#!*

 

��4 . 2.2. � #2�-$5+& $�)
$�4�.5,&  #�;$&

 

��4 . 2.3. �)�$5+& $�)�;  
+")�:  #".2,&%�, 3 – �4!�)!"
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4&%�'�!�#")!�-  /&�#�!") : �#2�-$5+& $�)" , �)�$5+& $�)"
*$" 3�#�$�  )�$�#�4 ��)5:�24*  �+*  54�&!�)$�

2.4). 

 
�;  4/"#&+2!� -#�;$�)�;  /&�#�! : 1 – ��)"#

3�4��#!* , 3 – .5, &4��  $�+�4� , 4 – 4/"#&+2, 5 

 
#2�-$5+& $�) �;  3�4��#�!!� -#�;$�)�;  /&�#�! : 1 
$�4�.5,& #�;$& , 3 – 0)�!� , 4 – '�!�#&+2!&  3�4��#!*

 
 0)�!��)�;  /&�#�! : 1 – $�#/54 , 2 – 0)�!�

�4!�)!"  $5+& $�, 4 – !&$+&�!"  $5+& $�, 5 
3�;$&  0)�!�&  

�)�$5+& $�)" , '&!0�)" , 
54�&!�)$�  .&0���)�$  !& 

 
��)"#  /"�  $+: , 2 – 

4/"#&+2, 5 – $5+& �$ 

 
1 – $5+& �$, 2 – 

3�4��#!*  

 
0)�!�  .  /#&)�:  �& 

$5+& $�, 5 – '�!�#&+2!&  



17 
 

 

 
 

��4 . 2.4. >&!0�)�;  /&�#�! : 1 – .&��4$!&  0&;$&, 2 – '&!0&, 3 – 4��/�#!�;  0)�!�  
 

�&;,"+23�0�  /�3�#�!!*  )  5%�)&- ���!� !�0�  �& 4�#";!�0�  )�#�,!�'�)  
��#�%&+�  5!")�#4&+2!" �#2�-$5+& $�)"  4&%�'�!�#")!"  4/"#&+2!� -#�;$�)"  
/&�#�!�  .  $�!" !�:  .5, &4��:  /�#��& �:  (#�4 . 2.1), *$" ��.)�+*:�2  �,#�,+*��  
.&0���)$�  .  ��4��2  )�+�$�%  �"&/&.�!�%  �"&%��#") " /#�4�"  )  �$4/+5&�&'"(. 
�� &�$�)&  /�-�,$&  54�&!�)$�  .&0���)�$  )  '�-  /&�#�!&-  4�&!�)��2  /#�,+�.!�  
0,1 %%. �+�  )  /#�'�4"  �$4/+5&�&'"( /�-�,$&  54�&!�)$�  3)��$�  .,"+235<�24*  ��  
0,2...0,4 %%. >�  )�$+�$&!�  ��% , =�  #&�"54 $#�)�.!�  !& #".!�-  �"+*!$&-  4/"#&+" 
��4$&  < .%"!!�% , & !& 4/"#&+" $5+& $") – /�4�";!�% . ��%5  $�!�&$�  4/"#&+�;  
)"�,5)&<�24*  /�  )5.2$�-  /+�=&�$&- . �"�  �"<:  4�+�  .&$#"/+�!!*  )  .�!"  $�!�&$�5  
)�!�$&<  )�+�$�;  /���%�;  ��4$ , *$�;  /#�.)����2  ��  "!��!4�)!�0�  .!�35)&!!*  
4/"#&+" !& $5+& $&- " )�#&��  �� !�4�"  '�!�#5)&!!* . 

�"+23  �� !�%  < 3�4��#�!!� -#�;$�)�;  /&�#�!  (#�4 . 2.2), /�-�,$&  

54�&!�)$�  )  !2�%5 � ���  = 0,05...0,10 %%. ��;$�)"  /&�#�!�  ,"+23  ��)0�)" !" , 
��.)�+*:�2  4�)�#:)&��  ,"+23"  .54�++*  .&$#"/+�!!* . �+�  )�!�  %�!3  
5!")�#4&+2!", ��%5 =�  �"&/&.�!  #�.%"#") .&$#"/+:)&!�-  .&0���)�$  $�+�)&<�24*  )  
!�.!& !�-  %�1&-. �+*  $�%/�!4&'"(  !���+"$5  )  /&�#�!"  /�#��,& �!&  %�1+�)"4�2  
.%"!�  )  #&�"&+2!�%5 !&/#*%" /�+�1�!!*  !&$+&�!�-  #�,� �-  $5+& $") )"�!�4!�  
�4!�)!�- . 

�+*  .&$#"/+�!!*  .&0���)�$  !& )�#4�&�&-  ��$&#!�(  0#5/�  .&4��4�)5:�2  
�&$�1  '&!0�)"  /&�#�!�  (#�4 . 2.4). ��#�)&0&  (-  5 ��%5, =�  )�!�  !�  ��8�#%5:�2  
,&.�)"  /�)�#-!"  .&0���)�$  " )"�#".!*:�24*  !&;,"+23  !�.2$�:  /�-�,$�:  

54�&!�)$�  (� ���  = 0,03...0,05 %%). �+�  )�!�  =�  %�!3  5!")�#4&+2!" " /#�  
/�#�-��"  !& !�)�;  �"&%��# ,&.�)�(  /�)�#-!"  .&0���)$�  )�%&0&:�2  .&%"!�  '&!0 . 
��#�.  '�  �,+&4�2  (-  )�$�#�4�&!!*  �,%�1�!& . 

�  )�#�,!� �-  5%�)&- �+*  .!�1�!!*  /�-�,$�  54�&!�)$�  .&0���)�$  )  
/&�#�!&-  3�#�$�  .&4��4�)5<�24*  #�.�� 5)&!!*  &,�  3+"85)&!!*  .&��4$!�-  
/�)�#-�!2  $5+& $") !& %&$4�%&+2!�; #�.%"# .&0���)$�  .  �,#�,+:)&!�(  /&#�"(. 
>*  �/�#&'"*  )�$�!5<�24*  /#�  !&)&!�&1�!!"  $5+& $") " < ��4��2  �#5��%"4�$�: . 
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�#"% ��0� , �,#�,+�!"  /�)�#-!"  $5+& $") !&.&�  !�  )"�!�)+::�24*  � . �+�  

/�-�,$&  54�&!�)$�  /#�  '2�%5  .!�15<�24*  ��  � ���  = 0,01...0,02 %%. 
�!3�%  4/�4�,�%  .!�1�!!*  /�-�,$�  54�&!�)$�  < .&4��45)&!!*  #�.#".!�-  

)�5+�$ , =�  #�.�� 5:�24*  /"�  �"&%��# .�)!"3!2�(  ,&.�)�(  /�)�#-!"  
�,#�,+:)&!�(  .&0���)$�  (#�4 . 2.5). 

 

 
 

��4 . 2.5. ��.#".!"  )�5+$�  #".!�-  )��")  
 

��+�1�!!*  #�.#".!�(  )�5+$�  )  $5+& $&- /&�#�!&  /�)�!!�  ,5��  !�.%"!!�%  
*$ /#�  #�.�� 5)&!!"  )�5+$� , �&$ " /#�  .&$#"/+�!!"  )  !";  �,#�,+:)&!�(  
.&0���)$� . 7 �0+*�5  !& %�1+�)"4�2  ��)"+2!�0�  .45)5 )�5+$�  )"�!�4!�  /&�#�!5  )  
�42�)�%5  �& $5��)�%5  !&/#*%$&-, !& )�5+'"  �& /&�#�!"  )&#��  #�,���  %"�$�, =�  
��.)�+*:�2 , /#�  !��,-"�!�4�" , )"�!�)���  (( /�+�1�!!* . 7&$#"/+�!!*  )�5+$�  /#�  
(( #�.�� 5)&!!"  !��,-"�!�  .�";4!:)&��  /#�,+�.!�  .  �&$�% 1�  .54�++*%, *$ " /#�  
.&$#"/+�!!"  �,#�,+:)&!�(  .&0���)$� . 7&$#"/+�!!*  )�5+$�  /#�  (( #�.�� 5)&!!"  " 
/#�  �,#�,+�!!"  .&0���)�$  %&< )"�,5)&��42   �#�.  ��!5  ;  �5  4&%5 %&+5 3�4��#!:  
/&�#�!5 . 

7" .,"+23�!!*%  .&.�#5  %"1 54�&!�) �:  /�)�#-!�:  )�5+$�  �& ,&.�)�:  
/�)�#-!�:  ���&+"  /�-�,$&  .,"+235<�24* . �/��%&+2!�%  < .&.�#  ,+�.2$�  0,1 %%. 
��-�,$&  54�&!�)$�  )  /&�#�!&-  /#�  .&$#"/+�!!"  .&0���)�$  .& ��/�%�0�:  

#�.#".!�-  )�5+�$  %�1�  4�&!�)���  � ���  = 0,03...0,05 %%. �#�  �,#�,+�!!"  /&#�"( 
.&0���)�$  �,4*0�%  80…120 3�5$  )  ��!";  #�.#".!";  )�5+'"  /�-�,$&  54�&!�)$�  
.,"+235<�24* . >�  �,5%�)+�!�  /+&4�� !�%�  ��8�#%&'"*%�  /�)�#-!"  )�5+$�  )  
%"4'*-  $�!�&$�5  ". .&��4$!�%�  $5+& $&%�, *$" /#�.)��*�2  ��  !�)"�!�)+:)&!�(  
.%"!�  8�#%�  " #�.%"#5 )�5+$� . 

��-�,$5  54�&!�)$�  �+*  $�!$#��!�0�  )�#4�&�5  )�.!& &:�2  
�$4/�#�%�!�&+2!�%  3+*-�%  .  )�$�#�4�&!!*%  4�&��4�� !�0�  %����5  )�+�$�-  
)�,"#�$ . �  +&,�#&��#!";  #�,��"  )�%"#::�2  #&�"&+2!� ,���*  /�)�#-!"  .&0���)$� , 
*$�  )�.!& &<  �� !"4�2  /&�#�!5  " < /�-�,$�:  /#�4�#�:  � �%, =�  )-����2  ��  

4$+&�5 /�-�,$�  54�&!�)$�  � ��� . 



 

�"��%� , =�  #�./��"+
�$4'�!�#�4���� , #&�"&+2!�
!�/�#/�!��$5+*#!" 4�2, �)&+2!
.&$�!5  #�./��"+5  � $4'�!�#�4����
.&$�!5  ��+<*  /#�)���!�  !& #�4

 

��4 . 2.6. �54��!&
 
��./��"+  .& .&$�!�%

)�+� �!&  R < #&�"54-)�$��#�%
��,��  *$=�  )�!&  *)+*< 4�,�:
X �& Y: 

�#�  '2�%5  )�+� �!�
� "$5)&!!*  /�)�!!"  ��#")!:)&��

& ��4/�#4"(  – ��!&  ��!";

��./��"+  ��+<* , !& )"�%"!5
;�0�  %&��%&�� !�  � "$5)&!!*
.!& �!!*  1) " ��4/�#4"*  +2

�

��4/�#4";  �)�%"#!�0�  !�#%&+2!�0�

+2
�
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#�./��"+  )�/&�$�)�-  45��<)�  ���&�!�-  )�+� �!
#&�"&+2!� �& ��#'�)�  ,���* , #".!�4�"!!" 4�2,

�)&+2! "4�2, $�!54�/��",!"4�2  ��=�  /
$4'�!�#�4���� 5 ��+<* . �#&8"$ 054��!�  ;%�)"#!�4�"

/#�)���!� !&  #�4 . 2.6. 

�54��!&  ;%�)"#!�4�"  #�./��"+5  ��+<*

.&$�!�%  ��+ <* 8�#%5<�24* .�$#�%& ���" , 
)�$��#�%  /#�  �)�%"#!�%5  !�#%&+2!�%5 #�./��"+"

)+*< 4�,�:  0��%��#� !5  45%5 �)�-  )�/&�$�)�-

3 
 45 � � 6 � . 
 

)�+� �!�  X �& Y %&:�2 ,5��  !�$�#�+2�)&!�%�
��#")!:)&��  !5+: : 

� X = � Y = 0, 
��!& ��!"; : 

+7
� 
 + 8

� 
 + 9
� . 

!& )"�%"!5  )"�  #�./��"+5  �&544&, ��!�/&#&%��#� !�;
� "$5)&!!*  :  (�$4/�#�%�!�&+2!�  4�#��

�  (�$4/�#�%�!�&+2!&  �'"!$&  ��4/�#4"
!�#%&+2!�0�  .&$�!5 : 

: 
 �
;

�
+9 
 <0=>?+9, 

2
� 
 @= A

;

�
B +9

� 
 C0D=E+9
� . 

)�+� �! , �&$�-  *$ 
4�2, !�/&#&+�+2!"4�2 , 

/ "�/�#*�$�)5<�24*  
054��!�  ;%�)"#!�4�"  �+*  

 
��+<*  

���" , $�+�  )�/&�$�)&  
!�#%&+2!�%5 #�./��"+"  � &544&, 

)�/&�$�)�-  )�+� �!  

!�$�#�+2�)&!�%� , (-  %&��%&�� ! " 

��!�/&#&%��#� !�; , 
4�#�� !< &#�8%��� !�  

��4/�#4" ( , 2
� ) .&+�1&�2 )"�  
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��#��!2�$)&�#&�� !"  )"�-�+�!!*  /�) ’ *.&!"  .&+�1!�4�*%� : 
+2 
 C0.>>+ 9, 
+9 
 <0>=F+2. 

��+� �!&  /�+*  #�.4":)&!!*  4$+&�&<: 
- 2 
 G H+9, 

��  GH 
 I A=JKL�< A M�, 
M – /#�;!*�&  !&�";!&  ;%�)"#!"4�2 . 
�#�  M 
 C0E> ��#�%&<%�: GH 
 =0DDF� 
���" : 

- 2 
 =0DDF+9 
&,�  

- 2 
 ?0F?F+2�L 
 

��#*��$  )�$�!&!!*  #�-���  
1. ��) ���  ��-!"$5  ,�./�$�  /#�  #�,��"  !& )�#4�&�" . 
2. �.!&;�%���42  .  �,+&�!&!!*%  " )�%"#:)&+2!�%  "!4�#5%�!��% , 

)�$�#�4��)5)&!�%  5 �&!";  #�,��" . 
3. �.!&;�%���42  .  $�!4�#5$'"<:  �& ��-!�+�0" !�%�  %�1+�)�4�*%�  

��$&#!�-  /&�#�!")  �& 4/�4�,&%�  .%�!3�!!*  /�-�,$�  54�&!�)$� . 
4. 7&0���)$5  �+*  �$4/�#�%�!�5  .&$#"/���  )  �#2�-$5+& $�)�%5  /&�#�!" . 

�&$�!� !�$  "!��$&��#&  0���!!�$�)�0�  ��/5  /"�)�4��  ��  $�!�&$�5  /�  !�#%&+" .  
'�+"!�#� !�:  /�)�#-!�:  .&0���)$� . ��%"#*��  #&�"&+2!� ,���*  �"&%��#&+2!�0�  
#�.%"#5 .&0���)$�  3+*-�%  �,�#�&!!*  /&�#�!5  !& 1-2 �,�#�� . 7!*��  /�$&.!�$�  .  
"!��$&��#& . ��.$#"/���  .&0���)$5 . 

5. ��)��#���  / .4 !�  %�!3�  50 #&."). ��.5+2�&��  )�%"#") .&!�4��  )  
�&,+. 2.1. 

6. �4�&!�)���  )  /&�#�!"  #�.#".!5  )�5+$5. 7&0���)$5  .&$#"/���  )  /&�#�!"  
 �#�.  )�5+$5. �&$�!� !�$  "!��$&��#&  0���!!�$�)�0�  ��/5  /"�)�4��  ��  $�!�&$�5  
/�  !�#%&+" .  '�+"!�#� !�:  /�)�#-!�:  .&0���)$� . ��%"#*��  #&�"&+2!� ,���*  
�"&%��#&+2!�0�  #�.%"#5 .&0���)$�  3+*-�%  �,�#�&!!*  /&�#�!5  !& 1-2 �,�#�� . 
7!*��  /�$&.!�$�  .  "!��$&��#& . ��.$#"/���  .&0���)$5 , !�  /�#535: �  /�+�1�!!*  
#�.#".!�(  )�5+$�  )"�!�4!�  /&�#�!5 . 

7. ��)��#���  / .6 !�  %�!3�  50 #&."). ��.5+2�&��  )�%"#") .&!�4��  )  
�&,+. 2.1. 

8. �,#&-5)&��  ��#�%&!"  #�.5+2�&��  (�$#�%�  �+*  )�/&�$5  54�&!�)$�  
.&0���)$�  ,�.  )�$�#�4�&!!*  #�.#".!�(  )�5+$�  �& �+*  )�/&�$5  54�&!�)$�  
.&0���)$�  5 )�5+'" ) .& %�����$�: , /#�)���!�:  )  ���&�$5  4. �  )�/&�$5  
!�)"�/�)"�!�4�"  .&$�!5  #�./��"+5  �$4/�#�%�!�&+2!�-  �&!�-  .&$�!5  ��+<*  
4$�#�4�&��42  %�����$�:  #�.#&-5!$") , /#�)���!�:  )  ���&�$5  3. 

9. ��,5�5)&��  0#&8"$� �$4/�#�%�!�&+2!�-  �& ���#��� !�-  $#�)�-  
#�./��"+") . 

10. ��#�)"#���  0"/���.5  /#�  5.0��1�!"4�2  ��#�%&!�-  �$4/�#�%�!�&+2!�-  
.&$�!")  #�./��"+5  ���#��� !�%  .&$�!&% #�./��"+5  .& $#���#"<% .0���  (. 2– 
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$#���#"<% �"#4�!& ). ������$& , /#�$+&�  #�.#&-5!$5  �& �&,+� !"  .!& �!!*  . 2– 
#�./��"+5  �"#4�!&  /#�)���!"  )  ���&�$5  5. 

11. 7#�,���  )�4!�)$�  /�  #�,��" . 
 
�&,+�'*  2.1. 
��.5+2�&��  )�%"#") 

�4�&!�)$&  )  /&�#�!"  �4�&!�)$&  )  #�.#".!";  )�5+'"  

9  . //  �&�"&+2!�  
,���* , %% 9  . //  �&�"&+2!�  

,���* , %% 9  . //  �&�"&+2!�  
,���* , %% 9  . //  �&�"&+2!�  

,���* , %% 
1  26  1  26  
2  27  2  27  
3  28  3  28  
4  29  4  29  
5  30  5  30  
6  31  6  31  
7  32  7  32  
8  33  8  33  
9  34  9  34  
10  35  10  35  
11  36  11  36  
12  37  12  37  
13  38  13  38  
14  39  14  39  
15  40  15  40  
16  41  16  41  
17  42  17  42  
18  43  18  43  
19  44  19  44  
20  45  20  45  
21  46  21  46  
22  47  22  47  
23  48  23  48  
24  49  24  49  
25  50  25  50  
 

6%"3� +#���$�.4  
1. ��%�# , !&.)& #�,��� . 
2. ���&  �& .&)�&!!*  #�,��� . 
3. ��-"�!"  �&!" : %&#$& )�#4�&�5 . 
4. �&.)&  �& -&#&$��#�4��$�  )�%"#:)&+2!�-  "!4�#5%�!�") . 
5. ��.5+2�&��  )�%"#:)&!2  (�&,+. 2.1). 
6. ��.#&-5!$�  �+*  )�.!& �!!*  4�#��!2�0�  &#�8%��� !�0�  .!& �!!*  1, 

4�#��!2�$)&�#&�� !�-  )"�-�+�!2  , 2 " , 9 �& /�+*  #�.4":)&!!*  / r �+*  )�/&�$5  
54�&!�)$�  .&0���)$�  ,�.  )�$�#�4�&!!*  #�.#".!�(  )�5+$�  �& �+*  )�/&�$5  
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54�&!�)$�  .&0���)$�  5 )�5+'" . 
7. �#&8"$�  �$4/�#�%�!�&+2!�-  �& ���#��� !�-  $#�)�-  #�./��"+5 . 
8. ��#�)"#$&  0"/���.�  /#�  )"�/�)"�!"4�2  ��#�%&!�-  �$4/�#�%�!�&+2!�-  

.&$�!")  #�./��"+5  ���#��� !�%  .&$�!&% #�./��"+5  .& $#���#"<% .0���  (. 2– 
$#���#"<% �"#4�!& ). 

9. ��4!�)$�  /�  #�,��" . 
 

���&!!*  �.*  +"�,���)$�  ��  )�$�!&!!*  #�-���  
1. ���&  �& .&)�&!!*  #�,��� . 
2. ��-�,$&  54�&!�)$�  " (( 4$+&��)". 
3. 7&0&+2!& -&#&$��#�4��$&  4&%�'�!�#")!�-  /&�#�!")  " 4-�%& ,&.5)&!!*  )  

!�- . 
4. ��!4�#5$'"*  4&%�'�!�#")!�-  /&�#�!") , (-  /�#�)&0�  �& !���+"$� . 
5. �/�4�,�  /"�)�=�!!*  �� !�4�"  54�&!�)$�  .&0���)�$  5 4/"#&+2!� -

#�;$�)�-  /&�#�!&- . 
6. ��#*��$  /#�)���!!*  #�,��� . 
7. �$  #�.#&-5)&��  4�#��!<  &#�8%��� !�  .!& �!!*  1? 
8. �$  #�.#&-5)&��  4�#��!2�$)&�#&�� !�  )"�-�+�!!*  , 2? 
9. ��4+"��)!"4�2  /�,5��)�  �%/"#� !�(  �& ���#��� !�(  $#�)�-  #�./��"+5  .& 

.&$�!�%  ��+<* . 
10. �$  /�#�)"#*<�24*  5.0��1�!"4�2  �$4/�#�%�!�&+2!�0�  �& ���#��� !�0�  

.&$�!")  #�./��"+5 ? 
11. �#&)�+&  ��-!"$�  ,�./�$�  /#�  )�$�!&!!"  +&,�#&��#!�(  #�,��� . 
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��	���	���  �	�	��  9  3 
 

�
6�������  ���:�	 -:	�������
�  ��������
��
�  

�
�������  ����	
	����	�  	��	�
�<�	�  �
����
  

 
���&  �& 5&)�&!!*  #�-���  – )�) ���  4/�4�,�  )�.!& �!!*  /#51!� -

1�#4�$"4!�-  -&#&$��#�4��$  �+�%�!�")  ��-!�+�0" !�(  �,#�,+*: �(  4�4��%�  
(��� ); )�.!& ���  1�#4�$"4�2  " /"��&�+�)"4�2  .&0���)$�  �+*  .&�&!�(  4-�%�  (( 
.&$#"/+�!!*  )  ��$&#!�%5  )�#4�&�" ; �$4/�#�%�!�&+2!�%  3+*-�%  )�.!& ���  
1�#4�$"4�2  " /"��&�+�)"4�2  ���  /#�  �,#�,+�!!" ; )4�&!�)���  1�#4�$"4�2  
/�#��!2�(  ,&,$� , 45/�#�&  �& .&�!2�(  ,&,$�  ��$&#!�0�  )�#4�&�&; �'"!���  4�&!  
)5.+")  )�#4�&�&; )4�&!�)���  /�-�,$5  �,#�,+�!!* , �,5%�)+�!5  /"��&�+�)"4�:  
�+�%�!�")  ��� ; #�.#�,���  ��-!�+�0" !"  #�$�%�!�&'"(  /�  .%�!3�!!:  /�-�,�$ , 
=�  )�!�$&:�2  )  #�.5+2�&�" /#51!�-  ��8�#%&'";  ��� . 

 
	-.&�!&!!*  �& �3!&;�!!*  


&,�#&��#!5  #�,��5  )�$�!5:�2  !& )�#4�&�&-  .  ���  ��$&#!�(  0#5/�  8"#%� 
HAAS &,�  !& ��$&#!� -0)�!��#".!�%5  )�#4�&�"  %���+"  16� 20 (1� 62). �#�  
)�$�!&!!"  #�,���  )�$�#�4��)5:�2  0+&�$" %"$#�%��#�  �& 3�&!0�!'�#$5+" . 
�&#&$��#�4��$�  )�#4�&�")  �& )�%"#:)&+2!�-  "!4�#5%�!�")  /#�)���!"  )  
���&�$5  1. 

 
������ !"  #�$�%�!�&'"(  ��  )�$�!&!!*  #�-���  

���  *)+*< 4�,�:  /#51!5  4�4��%5, ��8�#%&'"(  *$�(  )  /#�'�4"  �,#�,+�!!*  
�,5%�)+::�2  /�-�,$�  #�.%"#") " 0��%��#� !�(  8�#%�  �,#�,+:)&!�-  .&0���)�$ . 
�#51!"  )"���4$&!!*  )�.!& &:�24*  .54�++*%� , =�  �":�2  5 !&/#*%$5 '�-  
)"���4$&!2 , " 1�#4�$"4�:  ��� . 

?��������	  ��-!�+�0" !�(  �,#�,+*: �(  4�4��%�  – '�  .�&�!"4�2  4�4��%�  
 �!���  �/"#  �"(  ��8�#%5: �-  (( 4�+. 

�+*  #�.#&-5!$5  1�#4�$�4�"  4�4��%�  %�1!&  4$�#�4�&��4*  .&+�1!"4�: : 
 

NOPQ

RS

TOPQ
 (1) 

 
��  RS – #&�"&+2!& 4$+&��)& 4�+�  #".&!!* , !&/#&)+�!&  /�  !�#%&+" ��  

�,#�,+:)&!�(  /�)�#-!" ; 
TOPQ – 45%&#!� /�#�%"=�!!*  +�.& #".&+2!�0�  "!4�#5%�!�5  =���  

�,#�,+:)&!�(  /�)�#-!"  .&0���)$� , )�%"#*!�  )  !&/#*%$5 �"(  4�+�  RS. 
������
�����	  ��-!�+�0" !�(  �,#�,+*: �(  4�4��%�  – )�+� �!& , 

.)�#��!&  1�#4�$�4�" . ��!&  -&#&$��#�.5< .�&�!"4�2  4�4��%�  /#51!�  
��8�#%5)&��42  /"�  �"<:  .�)!"3!"-  4�+: 
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- OPQ

<

NOPQ



TOPQ

RS
� (2) 

 
�5%&#!& ��8�#%&'"*  )  .&0&+2!�%5 )�0+*�"  %&< 4$+&��)": 
 

TOPQ
 T � � T � � T � � U � T V, 
 

 
��  T� 0 LT� 0 LT� 0 U 0 TV – /#51!"  ��8�#%&'"(  �+�%�!�")  ��� . 
7)&1&: �  !& '�  �& )#&-�)5: �  (1), %�1!&  .&/�4&�� : 
 

TOPQ

RS

NOPQ



RS

N�
�

RS

N�
�

RS

N�
� W �

RS

NV
X 

 
&,�  (/��"+�)3�  !& RS): 
 

<
NOPQ



<
N�

�
<
N�

�
<
N�

� W �
<
NV

X 

 
&,� , )#&-�)5: �  (2): 

- OPQ
 Y - Z0

V

Z[�

 

 
��  - Z – /"��&�+�)"4�2  \- 0�  �+�%�!�&  4�4��%� . 
�#51!"  ��8�#%&'"(  �& 1�#4�$"4�2  .&0���)$�  �$#�%�  )"�  1�#4�$�4�"  "!3�-  

4$+&��)�-  ���  (*$" /#�;%&:�2  !�4$"! �!!�  )�+�$�%� ) %�1!&  )�.!& ���  
���#��� !� . �#�  ��$&#!�%5  �,#�,+�!!"  "4!5:�2  �#�  �4!�)!"  4-�%�  .&$#"/+�!!*  
.&0���)�$ : )  /&�#�!" , )  /&�#�!"  " '�!�#"  .&�!2�(  ,&,$� , )  /�#��!2�%5  " .&�!2�%5  
'�!�#&-  (�&,+. 3.1). 

�&$�1  %�1!&  )�.!& ���  4�&�� !5  1�#4�$"4�2  �$#�%�-  �+�%�!�")  4�4��%�  
.& ��/�%�0�:  4/�'"&+2!�-  ��!&%�%��#")  4��4!�!!*  &,�  )&!�&1")  )"��%�(  %&4�. 
�"�/�)"�!"  /�#�%"=�!!*  )  !&/#*%$5 �"(  4�+�  )�%"#::�24*  4�&!�&#�!�%�  
)�%"#:)&+2!�%�  .&4�,&%� – "!��$&��#&%�  0���!!�$�)�0�  ��/5 . ��&�� !&  
1�#4�$"4�2  -&#&$��#�.5< .�&�!"4�2  4�4��%�  ��  �/�#5  4�&�� !�%  !&)&!�&1�!!*% . 

�+*  �$4/�#�%�!�&+2!�0�  )�.!& �!!*  1�#4�$�4�"  4�4��%�  )  4�&+�%5 
#�1�%"  #�,���  )�$�#�4��)5<�24*  4/�4",  4�5/�!�)�0�  �,�� 5)&!!* , *$ !&;,"+23  
!&�";!�;  " �� !�; . ��&+".&'"*  ;�0�  .�";4!:<�24*  !&4�5/!�%   �!�% : /#�  .&�&!";  
4-�%" 54�&!�)$�  .&0���)$�  " /�4�";!�-  �+�%�!�&-  #�1�%5  #".&!!*  (3)��$�4�"  
#".&!!*  V " 3)��$�4�"  /��& "  S) )�$�!5<�24*  �,�� 5)&!!*  4�5/"! &4��0�  )&+5 
(#�4 . 3.1). �  %�%�!�  /�#�-��5  "!4�#5%�!�&  ". 4�5/�!"  %�!3�0�  �"&%��#5 ]  !& 
4�5/�!2  .  ,"+23�%  �"&%��#�% ^  )"�,5)&<�24*  4�#�,�$  0+�,�!�  #".&!!*  _ �&, 
)"�/�)"�!� , #&�"&+2!�( 4$+&��)�(  4�+�  #".&!!*  RS: 



25 
 

 
 
�&,+�'*  3.1. 
7&+�1!�4�"  �+*  )�.!& �!!*  /#51!�-  ��8�#%&'";  " 1�#4�$�4�"  .&0���)$�  

/#�  �,#�,+�!!"  )&+") !& ��$&#!�-  )�#4�&�&-  
�-�%&  54�&!�)$�  

.&0���)$�   
�#51!"  ��8�#%&'"(  

.&0���)$�  ?�#4�$"4�2  .&0���)$�  

�  /&�#�!"  

T!�� 

RS` �

?ab
 N!�� 


?ab
` �  

 
�  /&�#�!"  " '�!�#"  

.&�!2�(  ,&,$�  �#�  x=L/2 

 

T!�� 

RS` �

Dcab
 N!�� 


Dcab
` �  

�+*  ��)"+2!�0�  /�#�#".5  x 

T!�� 

RS� ` A ) � � ) �

?ab`
 N!�� 


?ab`
� ` A ) � � ) �  

�  /�#��!2�%5  " .&�!2�%5  
'�!�#&-  

T!�� 

RS` �

<CCab
 N!�� 


<CCab
` �  

 
�#�%"�$& : L – ��)1�!&  .&0���)$� ; E – %��5+2 /#51!�4�"  %&��#"&+5 .&0���)$�  
(�+*  4�&+" E = 2,1@105 ��& ); I – %�%�!�  "!�#'"(  /�#�#".5  .&0���)$�  I d  0,05@D4. 

L  

S  

Py  

d 
 

L  

S  

Py 

d 
 

x  

Py  L 

S  

D
  

D
 

D
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��4 . 3.1. �4$".  4�5/"! &4��0�  )&+& 

 
RS 
 <Cef g

_hi g , Si g j Vi g � f g
0 (3) 

 

��  ef g
0 )f g

0 LTf g
0 kf g

L – $��8"'"<!�  �& /�$&.!�$�  4��/�!* , =�  .&+�1&�2 

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

ef g

 =D?XL)f g


 C0EXLTf g

 C0.XLkf g


 AC0?�L 
 

���8"'"<!�  � f g
, =�  )#&-�)5<  8&$�� !"  5%�)�  �,#�,+�!!* , )�.!& &<�24*  

.& .&+�1!"4�: : 
 

� f g

 � l � m� n � o � 20 

 

��  � l  – $��8"'"<!� , =�  )#&-�)5<  *$"4�2 �,#�,+:)&!�0�  %&��#"&+5; 
 

� l 
 @
+(

F>C
B

90p&
X 

 

0�  – %�1& %"'!�4�"  /#�  #�.�*05)&!!"  �,#�,+:)&!�0�  %&��#"&+5 (��) . 
�&,+. 3.2); 

� m – $��8"'"<!� , =�  )#&-�)5<  )/+�)  0�+�)!�0�  $5�& )  /+&!"  q ; 

� n  – $��8"'"<!� , =�  )#&-�)5<  )/+�)  /�#��!2�0�  $5�& r ; 

� o  – $��8"'"<!� , =�  )#&-�)5<  )/+�)  $5�& !&-�+5  0�+�)!�(  #".&+2!�( 
$#�%$� s; 

� 2 – $��8"'"<!� , =�  )#&-�)5<  )/+�)  #&�"54& .&�$#50+�!!*  /#�  )�#3�!"  
"!4�#5%�!�&  1. 

7!& �!!*  '�-  $��8"'"<!�")  !&)���!"  )  �&,+. 3.3. 
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�&,+�'*  3.2. 
��1&  %"'!�4�"  /#�  #�.�*05)&!!"  ��*$�-  4�&+�;  

��&+2  
��1&  

%"'!�4�"  
0� , ��&  

��&+2  
��1&  

%"'!�4�"  
0� , ��&  

��&+2  
��1&  

%"'!�4�"  
0� , ��&  

10 340-420 30�  550-700 12�� 3�  950-1400 
20 420-500 60�  710 20�� 3�  950-1450 
30 500-600 20�  720-850 40����  1100-1700 
40 580-700 40�  730-1050 15����  640-660 
45 610-750 45�  850-1050 30����  1100-1700 
50 640-800 30��  740-1000 1� 17� 2 960 
60 690-900 40��  1000-1450 1� 18� 9�  580 
 
�&,+�'*  3.3. 
��/#&)� !"  $��8"'"<!�� , =�  )#&-�)5:�2  )/+�)  0��%��#� !�-  /&#&%��#") 

#".&+2!�(  &4��!�  "!4�#5%�!�&  !& #&�"&+2!5 4$+&��)5 4�+�  #".&!!*  (%&��#"&+ 
#".&+2!�(  &4��!�  – �)�#��;  4/+&)) 

�&#&%��#�  ��/#&)� !"  $��8"'"<!��  
�&;%�!5)&!!*  ��+� �!&  �&;%�!5)&!!*  ��+� �!&  

��+�)!�;  $5� )  
/+&!"  q , 0#&�. 

30 

� m 

1,3 
45 1,0 
60 0,77 
90 0,5 

��#��!";  $5� r , 
0#&�. 

-15 
� n  

2,0 
0 1,4 
10 1,0 

�5�  !&-�+5  
0�+�)!�(  #".&+2!�( 

$#�%$� s, 0#&�. 

-5 

� o  

0,75 
0 1,0 
5 1,25 
15 1,7 

�&�"54 
.&�$#50+�!!*  /#�  

)�#3�!"  
"!4�#5%�!�&  1, %% 

0,5 

� 2 

0,66 
1 0,82 
2 1,0 
3 1,14 
4 1,33 

 
�#�  #".$�%5 .,"+23�!!"  0+�,�!�  #".&!!*  _  �#�.  /#51!"  ��8�#%&'"(  

4�4��%�  �"&%��# �,#�,+:)&!�(  .&0���)$�  .%"!:<�24*  .  #�.%"#5 ] Z !& ] Z
tL

. �#�  
'2�%5  /#51!&  ��8�#%&'"(  4�4��%�  4$+&�&<: 

 

TOPQZ 

] Z

t LA ] Z

=
� (4) 



 

��.#&-5)&)3�  .!& �!!*

%�1!&  /�,5�5)&��  0#&8"$ 85!$'"(
�,#�,+:)&!�(  �"+*!$�  )&+5
#�&+2!" �$4/�#�%�!�&+2!"  �&!"

 

��4 . 3.2. 

7�  ��������6  MICROSOFT OFFICE EXCEL
%�1!&  &/#�$4�%5)&��  
/�+"!�%"&+2!�:  �& 4��/�!�)�:
/�$&.!�$�  4��/�!*  #�.#&-�)5:�24*
�"&0#&%�. �#"% ��0� , %�1!&
/&#&%��#�% R2 (#�4 . 3.3 - #�4

 

��4 . 3.3. �/#�$4�%&'"*  85!$'"(
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0,2

100
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4/
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%
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'"*
  

y �
��
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% 

�"�3�&!1
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100�#
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!&
  �
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�#

%
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'"*
   

y �
��
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�"�3�&!1

�#&8"$
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.!& �!!*  y1��  �+*  �#2�-  �,#�,+:)&!�-

0#&8"$ 85!$'"(  y1��  = f(l) , ��  l – )"�4�&!2
)&+5 (#�4 . 3.2). �+*  /�,5��)�  0#&8"$& )�$�#�4��)5)&+�42

�$4/�#�%�!�&+2!"  �&!" . 

��4 . 3.2. �#&8"$ 85!$'"(  y1��  = f(l)  
 

MICROSOFT OFFICE EXCEL �$4/�#�%�!�&+2!"
&/#�$4�%5)&��  .& �$4/�!�!�!�: , +"!";!�: , 

4��/�!�)�:  .&+�1!�4�*%� . �#�  '2�%5
#�.#&-�)5:�24*  &)��%&�� !�  A  �& )�)��*�24*

%�1!&  $�!�#�+:)&��  ��4��)"#!"4�2  &/#�$4�%&'"(
#�4 . 3.7). 

85!$'"(  y1��  = f(l)  .& �$4/�!�!�!�:
Microsoft Office Excel 

200 300 400 500

�"�3�&!1  )"�  +&�#�!&  ��  5�!�  �-#�-.7)&!!*

y = 0,0334e0,0031x

R² = 0,9887

200 300 400 500

�"�3�&!1  )"�  +&�#�!&  ��  5�!�  �-#�-.7)&!!*

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

�,#�,+:)&!�-  4�5/�!")  )&+5, 

)"�4�&!2  )"�  /&�#�!&  ��  
)�$�#�4��)5)&+�42  

 

�$4/�#�%�!�&+2!"  �&!"  
+"!";!�: , +�0&#�8%" !�: , 

'2�%5  $��8"'"<!��  �& 
)�)��*�24*  !& /�+�  

��4��)"#!"4�2  &/#�$4�%&'"( .& 

 
�$4/�!�!�!�:  .&+�1!"4�:  )  

500 600

�-#�-.7)&!!*   l , %%

500 600

�-#�-.7)&!!*   l , %%

�&!�%�



 

��4 . 3.4. �/#�$4�%&'"*  85!$'"(

��4 . 3.5. �/#�$4�%&'"*  85!$'"(
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�"�3�&!1

�#&8"$

y = 0,097ln(x) 
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85!$'"(  y1��  = f(l)  .& +"!";!�:  .&+�1!"4�:
Office Excel 

 

85!$'"(  y1��  = f(l)  .& +�0&#�8%" !�:
Microsoft Office Excel 

y = 0,0003x - 0,0064
R² = 0,9285

200 300 400 500

�"�3�&!1  )"�  +&�#�!&  ��  5�!�  �-#�-.7)&!!*

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

y = 0,097ln(x) - 0,4424
R² = 0,817

200 300 400 500

�"�3�&!1  )"�  +&�#�!&  ��  5�!�  �-#�-.7)&!!*

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

 
.&+�1!"4�:  )  Microsoft 

 
+�0&#�8%" !�:  .&+�1!"4�:  )  

500 600

�-#�-.7)&!!*   l , %%

�&!�%�

500 600

�-#�-.7)&!!*   l , %%

�&!�%�



 

��4 . 3.6. �/#�$4�%&'"*  85!$'"(

��4 . 3.7. �/#�$4�%&'"*

y = 8E

0,05
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85!$'"(  y1��  = f(l)  .& /�+"!�%"&+2!�:
Microsoft Office Excel 

 

�/#�$4�%&'"*  85!$'"(  y1��  = f(l)  .& 4��/�!�)�: .&+�1!"4�:
Microsoft Office Excel 

 

y = 8E-07x2 - 0,0002x + 0,0707
R² = 1

200 300 400 500

�"�3�&!1  )"�  +&�#�!&  ��  5�!�  �-#�-.7)&!!*

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

y = 0,0005x0,9084

R² = 0,9247

200 300 400 500

�"�3�&!1  )"�  +&�#�!&  ��  5�!�  �-#�-.7)&!!*

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

 
/�+"!�%"&+2!�:  .&+�1!"4�:  )  

 
4��/�!�)�:  .&+�1!"4�:  )  

500 600

�-#�-.7)&!!*   l , %%

�&!�%�

500 600

�-#�-.7)&!!*   l , %%

�&!�%�



 

��.5+2�&��  &/#�$4�%&'"(
Office Excel .)��*�2  )  �&,+. 3.4.

 
�&,+�'*  3.4. 
��.5+2�&��  &/#�$4�%&'"(

7&+�1!"4�2 , .& *$�:  
&/#�$4�%5)&+�42 

)�-"�!"  �&!"  
�$4/�!�!�!&  


"!";!&  

�0&#�8%" !&  
��+"!�%"&+2!&  y = 8E

���/�!�)&  
 
�!&+".  #�.5+2�&�")  /�$&.5<

/�+"!�%"&+2!�(  85!$'"(  (R² = 1
– �$4/�!�!�!&  85!$'"* . 
.&+�1!"4�:  )"�/�)"�!�0�
�$4/�#�%�!�&+2!5  85!$'":
)�-"�!"  �$4/�#�%�!�&+2!"  �&!"

 
�+*  )�/&�$5  .&$#"/+�!!*

/#51!"  ��8�#%&'"(  �4!�)!�-
,&,$�  T!�/  �& 45/�#�&  T���  

 

��4 . 3.8. �/:#�
31 

&/#�$4�%&'"( 85!$'"(  y1��  = f(l)  .& ��/�%�0�:
�&,+. 3.4. 

&/#�$4�%&'"( 85!$'"(  y1��  = f(l)  

�5!$'"*  &/#�$4�%&'"( 
&/#�$4�%&'"(

y = 0,0334e0,0031x 
y = 0,0003x - 0,0064 

y = 0,097ln(x) - 0,4424 
y = 8E-07x2 - 0,0002x + 0,0707 

y = 0,0005x0,9084 

/�$&.5<, =�  ��4��)"#!"4�2  &/#�$4�%&'"(
R² = 1), !& �#50�%5 %"4'" .& ��4��)"#!"4�:

85!$'"* . �$=�  /#�;!*��  ��  5)&0�, =�  
)"�/�)"�!�0�  4��/�!*  %�1!&  ��4��)"#!�  

85!$'":  +:,�(  4$+&�!�4�" , ��  %�1!&  .#�,���
�$4/�#�%�!�&+2!"  �&!"  /"�/�#*�$�)5:�24*  �$4/�!�!�!"

.&$#"/+�!!* , /#��4�&)+�!�0�  !& #�4 . 3.1, %�1!&
�4!�)!�-  )5.+")  )�#4�&�& – /�#��!2�(  ,&,$�

 (#�4 . 3.8). 

 

�/:#�  /#51!�-  ��8�#%&'";  )5.+")  )�#4�&�&

��/�%�0�:  Microsoft 

�&#&%��# 
��4��)"#!�4�"  

&/#�$4�%&'"( R2 
R² = 0,9887 
R² = 0,9285 
R² = 0,817 

R² = 1 
R² = 0,9247 

&/#�$4�%&'"( !&;)�=&  �+*  
��4��)"#!"4�:  (R² = 0,9887) 

=�  /�+"!�%"&+2!�:  
��4��)"#!�  &/#�$4�%5)&��  

%�1!& .#�,���  )�4!�)�$ : 
�$4/�!�!�!" ;  85!$'"( . 

. 3.1, %�1!&  )�.!& ���  
,&,$�  T��/ , .&�!2�(  

 

)�#4�&�& 
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���"  45%&#!& ��8�#%&'"*  ��� : 
 

TOPQ
 T ��� � @< A
h

u
B

�
T��/ � @

h

u
B

�
T!�/ . 

 
�/#&)��+�)"  �&$�1  #")!*!!* : 
 

<
NOPQ



<

N���
� @< A

)
`

B
� <

N� �/
� @

)
`

B
� <

N! �/
 (5) 

 
�& 
 

- OPQ
 - ��� � @< A
)
`

B
�

- � �/ � @
)
`

B
�

- ! �/  (6) 

 
�+*  )�.!& �!!*  1�#4�$�4�"  �& /"��&�+�)�4�"  �+�%�!�")  ���  – 45/�#�& , 

/�#��!2�(  �& .&�!2�(  ,&,�$  – !��,-"�!�  )�#"3���  ��!5  .  4�4��%  #")!*!2 , 
4$+&��!5  !& �4!�)"  #")!*!2  (5) &,�  (6): 
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&,�  
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- OPQw
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`
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- ! �/

- OPQ{

 - ��� � x< A
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- OPQ|

 - ��� � x< A
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 (8) 

 
��#*��$  )�$�!&!!*  #�-���  

1. ��) ���  ��-!"$5  ,�./�$�  /#�  #�,��"  !& )�#4�&�" . 
2. �.!&;�%���42  .  �,+&�!&!!*%  " )�%"#:)&+2!�%  "!4�#5%�!��% , 

)�$�#�4��)5)&!�%  5 �&!";  #�,��" . 
3. 7&!�4��  �&!"  /#�  �,+&�!&!!* , "!4�#5%�!� , .&0���)$5  �& #�1�%  

�,#�,+�!!*  ��  �&,+. 3.5. 
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�&,+�'*  3.5. 
��-"�!"  �&!"  �& #�.5+2�&��  )�%"#:)&!2  

��#3�&�   ��5%"#�  5&,���)$� , %% 
�!3�#4%�!�   

D = 
L = 
l1 = 
l2 = 
l3 = 

d1 = 
d1

/
 = 

d2 = 
d2

/
 = 

d3 = 
d3

/
 =  

�&��#"&.  5&,���)$�   

�&��#"&.  "!3�#4%�!�&   

���%��#� !"  +&#&%��#�  
"!3�#4%�!�&  

��/�%  
�-#�-.�!!*  

j ,B = a, 
B= S, %%/�, . = 

j 1,
B

 = g, 
B= n, �, ./-) . = 

2,B = r, %% =  
 

4. �#�)�4��  �,#�,+�!!*  4�5/"! &4��(  .&0���)$�  !& �#2�-  �"+*!$&- , 
)�%"#*��  (( #�.%"#�  5 )"�/�)"�!�4�"  ��  #�4 . 3.1 �& .&!�4��  #�.5+2�&��  
)�%"#:)&!2  ��  �&,+. 3.5. 

5. ��.!& ���  %&$4�%&+2!5 /#51!5  ��8�#%&'":  �& 1�#4�$"4�2  .&0���)$�  
.& 8�#%5+&%� �&,+. 3.1. 

6. ��.#&-5)&��  /#51!5  ��8�#%&'":  4�4��%�  �+*  �#2�-  )�/&�$")  
�,#�,+�!!*  .& 8�#%5+�:  (4). 

7. ��,5�5)&��  0#&8"$ 85!$'"(  y1��  = f(l) . 

8. �#�)�4��  &/#�$4�%&'":  85!$'"(  y1��  = f(l) . 
9. ��.#&-5)&��  #&�"&+2!5 4$+&��)5 4�+�  #".&!!*  RS .& 8�#%5+�:  (3). 
10. ��.!& ���  1�#4�$"4�2  �& /"��&�+�)"4�2  4�4��%�  !& �#2�-  �"+*!$&-  .& 

8�#%5+&%� (1) �& (2). 
11. ��.!& ���  1�#4�$"4�2  �& /"��&�+�)"4�2  )5.+")  )�#4�&�5 , #�.) ’ *.&)3�  

��!5  .  4�4��%  #")!*!2 : (7) &,�  (8). 
12. �'"!���  4�&!  )5.+")  )�#4�&�5 , 4$�#�4�&)3�42  �&,+. 3.6. 
 
�&,+�'*  3.6. 
�#"<!��)!"  .!& �!!*  /"��&�+�)�4�"  )5.+")  ��$&#!�-  )�#4�&�")  (.& 

/&4/�#�!�%�  �&!�%� ) 

�5.�+  )�#4�&�& 
��4��&  '�!�#") , %% 

200 300 400 
�"��&�+�)"4�2 , %$%/$04 

��#��!*  ,&,$& 0,20 0,13 0,10 
�5/�#�  0,25 0,17 0,12 
7&�!*  ,&,$& 0,30 0,20 0,16 

 
13. ��.!& ���  %&$4�%&+2!5 /�-�,$5  �,#�,+�!!* , =�  )�!�$&<  .& #&-5!�$  

/#51!�-  ��8�#%&'";  �+�%�!�")  ��� , .& 8�#%5+�: : 
 

� �%�'���� •‚ƒ L
 =T OPQ•‚ƒ
� 
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14. ��.#�,���  ��-!�+�0" !"  #�$�%�!�&'"(  /�  .%�!3�!!:  /�-�,�$ , =�  
)�!�$&:�2  )  #�.5+2�&�" /#51!�-  ��8�#%&'";  ��� . 

15. 7#�,���  )�4!�)$�  /�  #�,��" . 
 

6%"3� +#���$�.4  
1. ��%�# , !&.)& #�,��� . 
2. ���&  �& .&)�&!!*  #�,��� . 
3. ��-"�!"  �&!"  �& #�.5+2�&��  )�%"#:)&!2  (#�4 . 3.1, �&,+. 3.5). 
4. ��.#&-5!�$  %&$4�%&+2!�( /#51!�(  ��8�#%&'"(  �& 1�#4�$�4�"  .&0���)$� . 
5. ��.#&-5!�$  /#51!�(  ��8�#%&'"(  4�4��%�  �+*  �#2�-  )�/&�$")  

�,#�,+�!!* . 
6. �#&8"$ 85!$'"(  y1��  = f(l) . 

7. �/#�$4�%&'"*  85!$'"(  y1��  = f(l) . 

8. ��.#&-5!�$  #&�"&+2!�( 4$+&��)�(  4�+�  #".&!!* . 
9. ��.!& �!!*  1�#4�$�4�"  �& /"��&�+�)�4�"  4�4��%�  !& �#2�-  �"+*!$&- . 
10. ��.!& �!!*  1�#4�$�4�"  �& /"��&�+�)�4�"  )5.+")  )�#4�&�5 . 
11. �'"!$&  4�&!5 )5.+")  )�#4�&�5 . 
10. ��.!& �!!*  %&$4�%&+2!�( /�-�,$�  �,#�,+�!!* , =�  )�!�$&<  .& 

#&-5!�$  /#51!�-  ��8�#%&'";  �+�%�!�")  ��� . 
11. ��-!�+�0" !"  #�$�%�!�&'"(  /�  .%�!3�!!:  /�-�,�$ , =�  )�!�$&:�2  )  

#�.5+2�&�" /#51!�-  ��8�#%&'";  ��� . 
12. ��4!�)$�  /�  #�,��" . 

 
���&!!*  �.*  +"�,���)$�  ��  )�$�!&!!*  #�-���  

1. ���&  �& .&)�&!!*  #�,��� . 
2. ��.!& �!!*  1�#4�$�4�"  �& /"��&�+�)�4�"  ��-!�+�0" !�(  4�4��%� . 
3. �&)�4��  �/:#�  /#51!�-  /�#�%"=�!2  ��-!�+�0" !�(  4�4��%� . 
4. �&)�4��  .&+�1!�4�"  �+*  )�.!& �!!*  1�#4�$�4�"  �& /"��&�+�)�4�"  ��� . 
5. ��.!& ���  /#51!"  ��8�#%&'"(  �& 1�#4�$"4�2  .&0���)$�  �+*  #".!�-  4-�% 

(( 54�&!�)$� . 
6. �&#&$��#�4��$&  /�-�,�$ , =�  )�!�$&:�2  )!&4+"��$  /#51!�-  

/�#�%"=�!2  �+�%�!�")  ��-!�+�0" !�(  4�4��%� . 
7. 7&0&+2!& %�����$&  )�.!& �!!*  1�#4�$�4�"  4�4��%�  )  4�&+�%5 #�1�%"  

#�,��� . 
8. 7&0&+2!& %�����$&  )�.!& �!!*  /#51!� -1�#4�$"4!�-  -&#&$��#�4��$  

�+�%�!�")  ��-!�+�0" !�(  4�4��%� . 
9. 7&-���  =���  .%�!3�!!*  /�-�,�$  �,#�,+�!!* , =�  )�!�$&:�2  )  

#�.5+2�&�" /#51!�-  ��8�#%&'";  ��� . 
10. �#&)�+&  ��-!"$�  ,�./�$�  /#�  )�$�!&!!"  +&,�#&��#!�(  #�,��� . 
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��	���	���  �	�	��  9  4 
 

�	�
��:����  ��

��  ����	
	����
�  =���	���  ��  

6�	�������  ��6�
��	�	  �����������  

 
���&  �& 5&)�&!!*  #�-���  – ��4+"����  )/+�)  #�.%"#!�0�  .!�35)&!!*  

"!4�#5%�!�&  !& �� !"4�2  �,#�,+�!!* , )/+�)  ��-!�+�0" !�-  8&$��#")  !& 
"!��!4�)!"4�2  #�.%"#!�0�  .!�35)&!!*  "!4�#5%�!�") , )�.!& ���  %&��%&�� !"  
.&+�1!�4�"  #�.%"#!�0�  .!�35)&!!*  �& 4�";$�4�"  "!4�#5%�!�&  )"�  �+�%�!�")  
#�1�%5  #".&!!* . 

 
	-.&�!&!!*  �& �3!&;�!!*  


&,�#&��#!5  #�,��5  )�$�!5:�2  !& )�#4�&�&-  .  ���  ��$&#!�(  0#5/�  8"#%� 
HAAS &,�  !& ��$&#!� -0)�!��#".!�%5  )�#4�&�"  %���+�;  16� 20, 1� 62, 1� 62. 
�&#&$��#�4��$�  )�#4�&�")  /#�)���!"  )  ���&�$5  1. �#�  )�$�!&!!"  #�,���  
)�$�#�4��)5:�2  )�+�$�;  "!4�#5%�!�&+2!�;  %"$#�4$�/  (���&��$  2).  

 
������ !"  #�$�%�!�&'"(  ��  )�$�!&!!*  #�-���  

�4"  %��&+�#".&+2!" "!4�#5%�!��  %�1!&  #�./��"+���  !& �)"  0#5/� : 
- %"#!" (4)�#�+&, #�.)�#�$� , /#��*1$� , 3/�!$�)"  8#�.�  ��=� ); 
- !�%"#!"  (#".'" , ��#'�)" , ��4$�)"  8#�.�  �& "! .). 
�&  �� !"4�2  �,#�,+�!!*  .&0���)�$  ,�./�4�#��!2�  )/+�)&:�2  *$ 

!��� !"4�2  )�0���)+�!!* , �&$ " .!�35)&!!*  #".&+2!�-  "!4�#5%�!�") .  
�#&-�)5: � , =�  �� !"4�2  )�0���)+�!!*  "!4�#5%�!�")  ��4��2  )�4�$&  (!& 

2…3 $)&+"����  �� !"3� , !"1  �� !"4�2  �,#�,+:)&!�-  /�)�#-�!2 ), ��  )  �4!�)!�%5  
/�-�,$�  �,#�,+�!!*  .&+�1&�2 )"�  .!�35)&!!*  "!4�#5%�!�& . 

�#�  .!�35)&!!"  %"#!�0�  "!4�#5%�!�&  /�-�,$�  ;�0�  #�.%"#5 /�)!"4�:  
/�#�!�4*�24*  !& 0���)�;  )�#", , !&/#�$+&� , .!�35)&!!*  /�  �"&%��#5 #�.)�#�$�  
/#�.)����2  ��  .%�!3�!!*  �"&%��#& ��)�#5  (4�4��%&�� !&  /�-�,$& , =�  
.%"!:<�24*  .& /�)!�%  .&$�!�% ). 

�+*  !�%"#!�0�  "!4�#5%�!�&  .!�35)&!!*  %�1�  ,5��  $�%/�!4�)&!�  ;�0�  
/"�!&+&0��1�!!*% . 

�#�  %�-&!" !�%5  �,#�,+�!!"  "4!5:�2  !&4�5/!"  )���  .!�35)&!!* : 
%�-&!" !�  #5;!5)&!!* , &,#&.�)!� , &�0�.";!� , ��85.";!�  .!�35)&!!*  �& (-  
$�%,"!&'"( . 

�#���#"*%�  .!�35)&!!*  < .%"!& #�.%"#5 " 8�#%�  .&�!2�(  �& /�#��!2�(  
/�)�#-!"  #".&+2!�(  &4��!�  "!4�#5%�!�& , . ’ *)+�!!*  ,+�4$5 �(  4%51$�, 
)�!�$!�!!*  )",#&'";  ��� , .%"!& #�.%"#5 �,#�,+�!�(  /�)�#-!" , /�*)&  4��#�!!"-  
.)5$")  ��=� . 

��$�!5: �  &!&+". )/+�)5  !& �� !"4�2  �,#�,+�!!*  /�-�,$�  )"�  
.!�35)&!!*  #".&+2!�0�  "!4�#5%�!�& , ��-!�+�0  /�)�!�!  )�.!& ��� : 

-  �  %�1+�)�  �,#�,+�!!*  )4"<( /&#�"( .&0���)�$  ,�.  /"�!&+&0��1�!!*  (&,�  
.&%"!� ) /�)!�0�  #".&+2!�0�  "!4�#5%�!�& ; 
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- *$=�  '�  !�%�1+�)� , ��  )�.!& ��� , /"4+* �,#�,+�!!*  *$�(  .&0���)$�  
/&#�"( �#�,&  .#�,���  /"�!&+&0��1�!!*  (&,�  .&%"!5) /�)!�0�  #".&+2!�0�  
"!4�#5%�!�& . 

�+*  .%�!3�!!*  /�-�,$�  )"�  .!�35)&!!*  #".&+2!�0�  "!4�#5%�!�&  /��#",!�  
/#&)�+2!� , )"�/�)"�!�  ��  5%�) �,#�,+�!!*  (%&��#"&+ .&0���)$� , 4�&!  (( 
/�)�#-!" , �)�#�"4�2 , ��&/  �,#�,$�  –  �#!�)�; ,  �4��)�;  ��=� ) /#�.!& &��  
%&��#"&+ #".&+2!�(  &4��!�  "!4�#5%�!�& , ;�0�  0��%��#": , *$"4�2 .&0�4�#�!!* , 
#�1�%  �,#�,+�!!* , & �&$�1  /�#��,& &��  )�$�#�4�&!!*  )"�/�)"�!�-  %&4��+2!� -
�-�+��15)&+2!�-  ��-!�+�0" !�-  #"��! .  

7!�35)&!!*  #".&+2!�-  "!4�#5%�!�")  )"�,5)&<�24*  .& .&$�!�% , 0#&8"$ *$�0�  
/#��4�&)+�!�  !& #�4. 4.1. 

 

 
��4 . 4.1. 7&+�1!"4�2  )�+� �!�  .!�35)&!!*  "!4�#5%�!�5  )"�   &45 ;�0�  

�$4/+5&�&'"( 
 

��42  /�#"��  ��'"+2!�(  #�,���  "!4�#5%�!�&  5%�)!�  /��"+*:�2  !& �)&  
/�#"��� : I – /�#"��  /#�/#&':)&!!*  #".&+2!�( $#�%$� �& II – /�#"��  
/#�/�#'";!�0�  .!�35)&!!* . �$4/+5&�&'"*  "!4�#5%�!�5  5 III /�#"��"  
($&�&4�#�8" !�  .!�35)&!!* ) !�  ��/54$&<�24* . 

��+� �!&  .!�35)&!!*  5 /�#"��"  /#�/#&':)&!!*  (/� &�$�)�  .!�35)&!!* ) 
.&+�1��2  )"�  %&��#"&+5 #".&+2!�(  &4��!�  "!4�#5%�!�&  �& %&��#"&+5 .&0���)$� , 
*$�4�"  .&0�4�#�!!*  "!4�#5%�!�& , #�1�%5  �,#�,+�!!* . 

�#�/�#'";!�  .!�35)&!!*  (II /�#"�� ) -&#&$��#�.5<�24*  /#*%�  
/#�/�#'";!�%  ��   &45 �$4/+5&�&'"( "!4�#5%�!�5  (&,�  3+*-5  #".&!!* ) 
.,"+23�!!*%  )�+� �!�  .!�35)&!!* . 

�&  �� !"4�2  /#�  ��$&#!�%5  �,#�,+�!!"  ,�./�4�#��!2�  )/+�)&<  #�.%"#!�  
.!�35)&!!*  "!4�#5%�!�&  h� , *$�  )�!�$&<   �#�.  /�*)5  8&4$� .!�35)&!!*  !& 
.&�!";  /�)�#-!"  )�+� �!�:  h'  (#�4 . 4.2). 

��.%"#!�  .!�35)&!!*  )�$+�$&< /�*)5  /�-�,$�  �,#�,+�!!*  )"�  

.!�35)&!!*  #".&+2!�0�  "!4�#5%�!�&  #'��( .
���� , *$& < .%"!!�:  4�4��%&�� !�:  
/�-�,$�: . 

�#�  (( )�!�$!�!!"  .%"!:<�24*  �"&%��# �,#�,+:)&!�(  .&0���)$�  
3D = 2 h� . 
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�#"% ��0� , /�-�,$&  #'��( .
����  /#�.)����2  ��  )�!�$!�!!*  /�-�,$�  
8�#%�  .&0���)$�  – )"�-�+�!!*  )"�  '�+"!�#� !�4�"  ($�!54�/��",!"4�2 ). �5�  
$�!54& ��#")!:< : 

4 = arctg (h�  / 1000L), 
 

��  h�  – #�.%"#!�  .!�35)&!!*  "!4�#5%�!�&  /"�   &4 �,#�,+�!!*  .&0���)$� , 
%$%; 

L – ��)1�!&  .&0���)$� , %%. 

  
��4 . 4.2. 7!�35)&!!*  #".'* : #�.%"#!�  h�  �& /�  .&�!";  /�)�#-!"  h'  

 

����������  ��7������  7����������  �����������  [h � ]  
!&.�)&:�2  %&$4�%&+2!� #�.%"#!�  .!�35)&!!* , /#�  *$�%5 #�.%"#�  
�,#�,+:)&!�-  .&0���)�$  !�  )�-��*�2  .& %�1" /�+*  ��/54$5 , &,�  *$=�  )�+� �!&  
.!�35)&!!*  ��4*0&< $#��� !�(  %�1" $&�&4�#�8" !�0�  .!�35)&!!* . 

 
7)&1&: �  !& �� , =�  )�+� �!&  #�.%"#!�0�  .!�35)&!!*  "!4�#5%�!�&  h�  

��4��2  %&+&, �+*  /"�)�=�!!*  �� !�4�"  )�%"#:)&!2  )  �&!";  +&,�#&��#!";  #�,��"  
)�.!& &:�2  )�+� �!5  .!�35)&!!*  /�  .&�!";  /�)�#-!"  h' , *$& )  ��4*�$�  #&.") 
,"+23&. ��+� �!�  h�  �& h'  /�) ’ *.&!"  !&4�5/!�%   �!�%  (#�4  4.3). 

 

 
��4 . 4.3. �-�%&  �+*  )�.!& �!!*  .&+�1!�4�"  h�  = f (h' ) 
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�&  #�45!$5  �� $&  �  < )�#3�!�:  .&0�4�#�!�0�  #".'* , �� $&  � 1 – 
.!�3�!�0� . 

�"�#".�$  ��  .  �#�$5�!�$&  �� D: 
 

„…L 
 L…^ † ‡ˆ‰L 
 L �…eL � e^�‡ˆ‰� 
 
�"�#".�$  BC .  �#�$5�!�$&  �� C: 
 

…eL 
 L„… † ‡ˆr0 
 
& )"�#".�$  e^L 
 L _ ! � 
���"  

„…L 
 L� „… † ‡ˆrL �L_! � ‡ˆ‰0 
 

.)"�$�  

„… 
 L
_! †‡ˆ‰

< A ‡ˆ‰†‡ˆr L

 L

_!

Š‡ˆ‰A ‡ˆr L
L� (1) 

 
�"�#".�$  ��  .  �#�$5�!�$&  �5� : 
 

„…L 
 L„a † ‹\kq 
 � „Œ � Œa � ‹\kq�  
 
�"�#".�$  � G .  �#�$5�!�$&  � GO1: 
 

„ŒL 
 LŒ„� † Š‡ˆq� 
 L _ %† Š‡ˆq� � 
 
�"�#".�$  GE .  �#�$5�!�$&  GEO1: 
 

ŒaL 
 LŒ„� † Š‡ˆq 
 L _%† Š‡ˆq� 
���"  

„… 
 _%� Š‡ˆq � � Š‡ˆq� ‹\kq � (2) 

�#�#")!:: �  (1) " (2), ��#�%&<%� 
 

_% 
 L
_!

� Š‡ˆ‰A ‡ˆr � � Š‡ˆq � Š‡ˆq � � ‹\kq
� (3) 

 
�+*  )�.!& �!!*  )/+�)5  #�1�%5  �,#�,+�!!*  (.�$#�%&, 3)��$�4�"  #".&!!* ) 

!& .!�35)&!!*  "!4�#5%�!�&  !��,-"�!�  /#�)�4��  �$4/�#�%�!�&+2!"  ��4+"�1�!!* . 



 

�+*  $�1!�0�  #�1�%5
)�+� �!&  .!�35)& !!*  "!4�#5%�!�&
)�+� �!&  ��/54��%�0�  .!�35)&!!*
(.!& �!!*  [h ' ]  ��#�%5<�24*
#�.%"#!�0�  .!�35)&!! * "!4�#5%�!�&
.!�35)&!!*  "!4�#5%�!�&  [h

7& #�.5+2�&�&%� )�%"#:)&!2
)�+� �!�  #�.%"#!�0�  .!�35)&!!*
3)��$�4�"  #".&!!*  (#�4 . 4.4).

 

��4 . 4.4. �#&8"$�  .&+�1!� 4�
)"�   &45 ;�0�

 
7)&1&: �  !& �� , =�

.!�35)&!!*  ��#�%&!"  /"�   &4
(/�#"��  II !& #�4 . 4.3), .&+�1!�4�"
)��5  

 
��  a " b – $��8"'"<!��
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#�1�%5  �,#�,+�!!*   �#�.  /�)!"  /#�%"1$�   &45
!!* "!4�#5%�!�&  /�  .&�!";  /�)�#-!"  

��/54��%�0� .!�35)&!!*  "!4�#5%�!�&  /�  .&�!";
��#�%5<�24*  5 )�$+&�& &). ��.!& &:�24*  )"�/�)"�!"

* "!4�#5%�!�&  h�  �& )�+� �!&  ��/54��%�0�
[h � ]  .& ��/�%�0�:  8�#%5+�  (3). 

)�%"#:)&!2  �& �, �4+�!2  ,5�5:�24*  0#&8"$�
.!�35)&!!*  "!4�#5%�!�&  )"�   &45 ;�0�

#�4 . 4.4). 

4��;  )�+� �!�  #�.%"#!�0�  .!�35)&!!*
;�0�  �$4/+5&�&'"( 6 �& 3)��$�4�"  #".&!!*

�� =�  �$4/�#�%�!�&+2!"  .!& �!!*  )�+� �!�
/"�   &4 /�#"��5  /#�/�#'";!�0�  .!�3 5)&!!*

.&+�1!�4�"  h� =f(6) �/�45:�24*  +"!";!�%�

h�  = a6 + b, 

$��8"'"<!�� . 

/#�%"1$�   &45 )�%"#:<�24*  
/�)�#-!"  h' . ��.!& &<�24*  

.&�!";  /�)�#-!"  [h ' ]  
)"�/�)"�!"  )�+� �!�  

��/54��%�0�  #�.%"#!�0�  

,5�5:�24*  0#&8"$� .&+�1!�4�"  
;�0�  �$4/+5&�&'"( �& 

.!�35)&!!*  "!4�#5%�!�&  h�  
#".&!!*  V 

)�+� �!�  #�.%"#!�0�  
5)&!!*  "!4�#5%�!�&  

+"!";!�%�  85!$'"*%�  

(4) 



 

�+*  &/#�$4�%&'"( �$4/�#�%�!�&+2!�-
%�1!&  4$�#�4�&��42  %�����%
/�-�,�$  �$4/�#�%�!�&+2!�-
h�  = a6 + b < %"!"%&+2!�:

7�  �����>�
��6
$��8"'"<!�")  a " b �+*  $�1!�0�
�  4�4��%5 #")!*!2 : 

v
• Ž•

• Y •Z

‘

�

�

 

��  N – $"+2$"4�2 �$4/�#�%�!�&+2!�-
7�  ��������6  MICROSOFT OFFICE EXCEL

$�1!�0�  .  #")!")  3)��$�4�"
)�)��*�24*  !& /�+�  �"&0#&%
�"&0#&%� )�+� �!5  ��4��)"#!�4�"
#�.#&-5!$")  )�$�#�4��)5)&+�42

 

��4 . 4.5. 7&+�1!"4�2  )�+� �!�
)"�   &45 ;�0�

(.& #�.#&-5!$&%�

y = 2,5187x + 0,9375
R² = 0,9721
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&/#�$4�%&'"( �$4/�#�%�!�&+2!�-  .&+�1!�4��;  ��  +"!";!�-
%�����%  !&;%�!3�-  $)&�#&�"), /#�  *$�%5

�$4/�#�%�!�&+2!�-  .!& �!2  )"�  .!& �!2  85!$'"(
%"!"%&+2!�: . 

�����>�
��6  ��������6  ��7��������  
$�1!�0�  .  #")!")  3)��$�4�"  #".&!!*  V !��,-"�!�

• � ’ Y •Z 
 LY _“ ”

‘

�

‘

�

X

� L’ Y •Z
�

‘

�


 LY � •ZŽ_“ ”
� 0

‘

� }
~
•

~
€

0 

�$4/�#�%�!�&+2!�-  �� �$  �+*  $�1!�(  .  85!$'";
MICROSOFT OFFICE EXCEL $��8"'"<!��

3)��$�4�"  #".&!!*  V #�.#&-�)5:�24*  &)��%&�� !�
�"&0#&%� . �#�  ,&1&!!"  %�1!&  �&$�1  

��4��)"#!�4�"  &/#�$4�%&'"( R2 (#�4 . 4.5).
)�$�#�4��)5)&+�42  #�&+2!" �$4/�#�%�!�&+2!"  �&!"

7&+�1!"4�2  )�+� �!�  #�.%"#!�0�  .!�35)&!!*  "!4�#5%�!�&
;�0�  �$4/+5&�&'"( 6 �& 3)��$�4�"  #".&!!*
#�.#&-5!$&%�  )  Microsoft Office Excel) 

y = 2,5187x + 0,9375
R² = 0,9721

y = 1,54x + 1,23
R² = 1

y = 1,0454x + 0,5062
R² = 0,9967

0,5 1 1,5

�&3  �$3+.4&�&'"(  "!3�#4%�!�&  � , 0)

V=V1 V=V2 V=V3

��  +"!";!�-  85!$'";  
*$�%5 45%& $)&�#&�") 

85!$'"(  &/#�$4�%&'"( 

��7��������  � +* )�.!& �!!*  
!��,-"�!�  )�#"3���  

(5) 

$�1!�( .  85!$'"; . 
$��8"'"<!��  a " b �+*  

#�.#&-�)5:�24* &)��%&�� !�  A  " 
�&$�1  )�)�4��  !& /�+�  

. 4.5). �+*  /#�$+&�5  
�&!" . 

 
.!�35)&!!* "!4�#5%�!�&  h�  

#".&!!*  V 

y = 1,54x + 1,23
R² = 1

y = 1,0454x + 0,5062
R² = 0,9967

2 2,5

, 0) .
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�$=�  .&�&��  ��)"+2!�  .!& �!!*   &45 6� , ��  .& ��/�%�0�:  .&+�1!�4��;  (4) 
&,�  0#&8"$") (#�4 . 4.4) %�1!&  ��#�%&��  .!& �!!*  #�.%"#!�0�  .!�35)&!!*  
"!4�#5%�!�&  h�  �+*  $�1!�0�  .  #")!")  3)��$�4�"  #".&!!*  V. �#�  /#�.!& �!!"  
)�+� �!�   &45 6�  !��,-"�!�  .)&1&��  !& �� , =�  �$4/�#�%�!�&+2!�  ��#�%&!5  
85!$'":  ��.)�+�!�  �$4�#&/�+:)&��  .& %�1" ��4+"�15)&!�(  �,+&4�"  !�  ,"+23� , 
!"1  !& 10%. 

�#�  '2�%5  .&$�!�%"#!"4�2  .%"!�  #�.%"#!�0�  .!�35)&!!*  h�  )"�  3)��$�4�"  
#".&!!*  Vj )�.!& &<�24*  .& %&��%&�� !�:  %���++: . �  +"��#&�5#!�-  �1�#�+&-  
4�)�#�15<�24* , =�  )�!&  < 4��/�!�)�:  85!$'"<:  )��5 : 

L_“ 
 e• –
j —0 (6) 

��  e• –
 – $��8"'"<!� ; 

k – /�$&.!�$  4��/�!* ; 0 < k < 1. 
�#�  &/#�$4�%&'"( �$4/�#�%�!�&+2!�-  .&+�1!�4��;  ��  )��5  4��/�!�)�-  

85!$'";  �&$�1  %�1!&  4$�#�4�&��42  %�����%  !&;%�!3�-  $)&�#&�"). 
7�  �����>�
��6  ��������6  ��7��������  �+*  )�.!& �!!*  e• –

 

�& �  !��,-"�!�  )�#"3���  �  4�4��%5 #")!*!2 : 
 

v
k Žyˆe• –

� � Y yˆ j ˜ 
 LY yˆ_“ ™

V

�

V

�

X

yˆe• –
Y yˆ j ˜

V

�

� L� Y � yˆ j ˜ � �

V

�


 LY � yˆ j ˜ Žyˆ_“ ™
� 0

V

� }
~
•

~
€

 (7) 

 
��  n – $"+2$"4�2 ��4+"�15)&!�-  #")!")  3)��$�4�"  #".&!!* . 
�� !"4�2  &/#�$4�%&'"( /�#�)"#*:�2  /"�4�&!�)$�:  )  ��#�%&!5  

%&��%&�� !5  %���+2  (6) )�-"�!�-  �$4/�#�%�!�&+2!�-  �&!�- . 
7& )�-"�!�%�  �&!�%�  �& �&!�%� , ��#�%&!�%�  )  #�.5+2�&�" #�.#&-5!$")  .& 

%���++: , ,5�5:�24*  0#&8"$� 85!$'"(  hp = f(V) (#�4 . 4.6). 
�$  )��!�  .  #�4 . 4.6, /�,5��)&!�;  .& %&��%&�� !�:  %���++:  0#&8"$ !�  

.�)4"% &��$)&�!�;  0#&8"$5, /�,5��)&!�%5  .& )�-"�!�%�  �&!�%� . >�  
/�*4!:<�24*  ��% , =�  %&4�) )�-"�!�-  �&!�-  !�  %�1�  ,5��  )  /�)!";  %"#" 
�/�4&!�;  4��/�!�)�:  .&+�1!"4�: . 

7�  ��������6  MICROSOFT OFFICE EXCEL �$4/�#�%�!�&+2!"  �&!"  
%�1!&  &/#�$4�%5)&��  .& �$4/�!�!�!�: , +"!";!�: , +�0&#�8%" !�: , 
/�+"!�%"&+2!�:  �& 4��/�!�)�:  .&+�1!�4�*%� . �#�  '2�%5  $��8"'"<!��  �& 
/�$&.!�$�  4��/�!*  #�.#&-�)5:�24*  &)��%&�� !�  A  �& )�)��*�24*  !& /�+�  
�"&0#&%�. �#"% ��0� , %�1!&  $�!�#�+:)&��  ��4��)"#!"4�2  &/#�$4�%&'"( .& 
/&#&%��#�% R2 (#�4 . 4.7 - #�4 . 4.11). 
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��4 . 4.7. �/#�$4�%&'"*
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��4 . 4.6. �#&8"$�  85!$'"(  hp = f(V) 
 

�/#�$4�%&'"*  85!$'"(  hp = f(V) .& �$4/�!�!�!�:  .&+�1!"4�:
Microsoft Office Excel 

100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .
�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

�#&8"$, /�,5��)&!�;  .& %&��%&�� !�:  %���++:
hp=0,285V^0,453

y = 1,1406e0,0071x

R² = 0,896

100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

 

 
�$4/�!�!�!�:  .&+�1!"4�:  )  

180 200

%���++:  

180 200

�&!�%�



 

��4 . 4.8. �/#�$4�%&'"*  85!$'"(

��4 . 4.9. �/#�$4�%&'"*  
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85!$'"(  hp = f(V) .& +"!";!�:  .&+�1!"4�:
Office Excel 

 

 85!$'"(  hp = f(V) .& +�0&#�8%" !�:
Microsoft Office Excel 

y = 0,0188x + 0,5579
R² = 0,9484

80 100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

y = 2,251ln(x) - 7,7979
R² = 0,991

100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

 
.&+�1!"4�:  )  Microsoft 

 
+�0&#�8%" !�:  .&+�1!"4�:  )  

y = 0,0188x + 0,5579

180 200

�&!�%�

180 200

�&!�%�



 

��4 . 4.10. �/#�$4�%&'"*

��4 . 4.11. �/#�$4�%&'"*
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�/#�$4�%&'"*  85!$'"(  hp = f(V) .& /�+"!�%"&+2!�:
Microsoft Office Excel 

 

�/#�$4�%&'"*  85!$'"(  hp = f(V) .& 4��/�!�)�:  .&+�1!"4�:
Microsoft Office Excel 

y = -0,0001x2 + 0,0554x -1,4601
R² = 1

100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

y = 0,0465x0,8588

R² = 0,9628

100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .
�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

 
/�+"!�%"&+2!�:  .&+�1!"4�:  )  

 
4��/�!�)�:  .&+�1!"4�:  )  

1,4601

180 200

�&!�%�

180 200

�&!�%�
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��.5+2�&��  &/#�$4�%&'"( 85!$'"(  hp = f(V) .& ��/�%�0�:  Microsoft Office 
Excel .)��*�2  )  �&,+. 4.1. 

 

�&,+�'*  4.1. 
��.5+2�&��  &/#�$4�%&'"( 85!$'"(  hp = f(V) 

7&+�1!"4�2 , .& *$�:  
&/#�$4�%5)&+�42 

)�-"�!"  �&!"  
�5!$'"*  &/#�$4�%&'"( 

�&#&%��# 
��4��)"#!�4�"  

&/#�$4�%&'"( R2 
�$4/�!�!�!&  y = 1,1406e0,0071x R² = 0,9484 


"!";!&  y = 0,0188x + 0,5579 R² = 0,9484 

�0&#�8%" !&  y = 2,251ln(x) - 7,7979 R² = 0,991 
��+"!�%"&+2!&  y = -0,0001x2 + 0,0554x - 1,4601 R² = 1 

���/�!�)&  y = 0,0465x0,8588 R² = 0,9628 
 

�!&+".  #�.5+2�&�")  &/#�$4�%&'"( /�$&.5< , =�  ��4��)"#!"4�2  &/#�$4�%&'"( 
!&;)�=&  �+*  /�+"!�%"&+2!�(  85!$'"(  (R² = 1), & 4��/�!�)&  85!$'"* , *$& 
/�4�5+:)&+&42  *$ !&;,"+23  /#�;!*�!&  �+*  &/#�$4�%&'"(, %&< +�3�  �#��";  
#�.5+2�&�  .& ��4��)"#!"4�:  (R² = 0,9628). ��,��  )�-"�!"  �$4/�#�%�!�&+2!"  �&!"  
!�  )  /�)!";  %"#" /"�/�#*�$�)5:�24*  4��/�!�)";  85!$'"( . 

>�  %�1!&  /�*4!���  !�)"#!�  /�,5��)&!�%  /+&!�%  �$4/�#�%�!�5  (!�)"#!�  
)�,#&!"  .!& �!!*  #")!")  $�1!�0�  .  8&$��#") , $"+2$"4�2 #")!")  ��=� ). 

�#"% ��0� , ��#�%&!&  .& ��/�%�0�:  Microsoft Office Excel 4��/�!�)&  
85!$'"*  4)�(%�  $�!4�&!�&%�  )"�#".!*<�24*  )"�  �"<(, =�  #�.#&-�)&!&  .& 
��/�%�0�:  4�4��%�  #")!*!2  (7) (��) . #�4 . 4.6). >�  %�1!&  /�*4!���  ��% , =�  /#�  
#�.#&-5!$&-  )�$�#�4��)5:�24*  #".!"  $#���#"(  &/#�$4�%&'"( (Microsoft Office 
Excel !�  )�$�#�4��)5<  %����  !&;%�!3�-  $)&�#&�")). 

 
�$=�  .&�&��  )�+� �!5  ��/54��%�0�  #�.%"#!�0�  .!�35)&!!*  "!4�#5%�!�&  

[h � ] , ��  .& ��/�%�0�:  .&+�1!�4��;  (4) &,�  0#&8"$") (#�4 . 4.4) %�1!&  ��#�%&��  
.!& �!!*  /�#"��5  4�";$�4�"  "!4�#5%�!�&  Tp �+*  $�1!�0�  .  #")!")  3)��$�4�"  
#".&!!*  V. 

 

������  ���
�����  �����������  – '�   &4 �$4/+5&�&'"( "!4�#5%�!�& , 
/#�  *$�%5 ;�0�  #�.%"#!�  .!�35)&!!*  ��4*0&< ��/54��%�0�  .!& �!!* . 

7 +"��#&�5#!�-  �1�#�+  )"��%� , =�  %&��%&�� !&  %���+2  .&+�1!�4�"  
/�#"��5  4�";$�4�"  "!4�#5%�!�&  Tp )"�  3)��$�4�"  #".&!!*  V %&< )�0+*� : 

š“ 
 Le› –
j œ0 (8) 

��  e› –
 – $��8"'"<!� ; 

�  – /�$&.!�$  4��/�!* . 
>�  4��/�!�)&  85!$'"*  .  /�$&.!�$�%  4��/�!*  z < 0. 



 

7�  �����>�
��6 ��������6

�& �  !��,-"�!�  )�#"3���  �

v
k Žyˆe› –

yˆe› –
Y yˆ j ˜

V

�

�

��  n – $"+2$"4�2 ��4+"�15)&!�-
�� !"4�2  &/#�$4�%&'"(

%&��%&�� !5  %���+2  (8) )�-"�!�-
7& )�-"�!�%�  �&!�%�

%���++: , ,5�5:�24*  0#&8"$
 

��4 . 4.

�$  )��!�  .  #�4 . 4.12, 
.�)4"% &��$)&�!�;  0#&8"$5
/�*4!:<�24*  ��% , =�  %&4�)
�/�4&!�;  4��/�!�)�:  .&+�1!"4�:

7�  ��������6  MICROSOFT OFFICE EXCEL
%�1 !& &/#�$4�%5)&��  
/�+"!�%"&+2!�:  �& 4��/�!�)�:
/�$&.!�$�  4��/�!*  #�.#&-�)5:�24*
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22,909V^(-
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�����>�
��6  ��������6  ��7��������  � +*

�  4�4��%5 #")!*!2 : 

� � Y yˆ j ˜ 
 LY yˆš“ ™

V

�

V

�

X

L� Y � yˆ j ˜ � �

V

�


 LY � yˆ j ˜ Žyˆš“ ™
�

V

�
��4+"�15)&!�-  #")! ") 3)��$�4�"  #".&!!* .

&/#�$4�%&'"( /�#�)"#*:�2  /"�4�&!�)$�:
)�-"�!�-  �$4/�#�%�!�&+2!�-  �&!�- . 

�&!�%�  �& �&!�%� , ��#�%&!�%�  )  #�.5+2�&�"
0#&8"$�  85!$'"(  Tp = f(V) (#�4 . 4.12). 

��4 . 4.12. �#&8"$�  85!$'"(  Tp = f(V) 
 

. 4.12, /�,5��)&!�;  .& %&��%&�� !�:  %���++:
0#&8"$5, /�,5��)&!�%5  .& )�-"�!�%�

=� %&4�)  )�-"�!�-  �&!�-  !�  %�1�  ,5��
.&+�1!"4�: . 

MICROSOFT OFFICE EXCEL �$4/�#�%�!�&+2!"
&/#�$4�%5)&��  .& �$4/�!�!�!�: , +"!";!�: , 

4��/�!�)�:  .&+�1!�4�*%� . �#�  '2�%5
#�.#&-�)5:�24*  &)��%&�� !�  A  �& )�)��*�24*
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�)��$"3�1  #"5&!!*  V, %/0) .

/�,5��)&!�;  .& )�-"�!�%�  �&!�%�

/�,5��)&!�;  .& %&��%&�� !�:  %���++:
-0,609)

+* )�.!& �!!*  e› –
 

� 0
}
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€

 (9) 

#".&!!* . 
/"�4�&!�)$�:  )  ��#�%&!5  

#�.5+2�&�" #�.#&-5!$")  .& 

 

%&��%&�� !�:  %���++:  0#&8"$ !�  
)�-"�!�%�  �&!�%� . >�  

,5��  )  /�)!";  %"#" 

�$4/�#�%�!�&+2!"  �&!"  
+"!";!�: , +�0&#�8%" !�: , 

'2�%5  $��8"'"<!��  �& 
)�)��*�24*  !& /�+�  

180 200

%���++:  Tp = 



 

�"&0#&%�. �#"% ��0� , %�1!&
/&#&%��#�% R2 (#�4 . 4.13 - 
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%�1!&  $�!�#�+:)&��  ��4��)"#!"4�2  &/#�$4
 #�4 . 4.17). 

�/#�$4�%&'"*  85!$'"(  Tp = f(V) .& �$4/�!�!�!�:
Microsoft Office Excel 

 

85!$'"(  Tp = f(V) .& +"!";!�:  .&+�1!"4�:
Office Excel 

y = 3,5998e-0,01x

R² = 0,8788

100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

y = -0,0121x + 2,7219
R² = 0,8029

100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

��4��)"#!"4�2  &/#�$4�%&'"( .& 

 
�$4/�!�!�!�:  .&+�1!"4�:  )  

 
.&+�1!"4�:  )  Microsoft 
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�/#�$4�%&'"*  85!$'"(  Tp = f(V) .& +�0&#�8%" !�:
Microsoft Office Excel 

 

�/#�$4�%&'"*  85!$'"(  Tp = f(V) .& /�+"!�%"&+2!�:
Microsoft Office Excel 

y = -1,497ln(x) + 8,3304
R² = 0,8976

100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

y = 0,0002x2 - 0,0621x + 5,4776
R² = 1

80 100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

 
+�0&#�8%" !�:  .&+�1!"4�:  )  

 
/�+"!�%"&+2!�:  .&+�1!"4�:  )  
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�&!�%�
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�&!�%�



 

��4 . 4.17. �/#�$4�%&'"*

��.5+2�&��  &/#�$4�%&'"(
 
�&,+�'*  4.2. 
��.5+2�&��  &/#�$4�%&'"(

7&+�1!"4�2 , .& *$�:  
&/#�$4�%5)&+�42 

)�-"�!"  �&!"  
�$4/�!�!�!&  


"!";!&  

�0&#�8%" !&  
��+"!�%"&+2!&  y = 0,0002x2 

���/�!�)&  
 
�!&+".  #�.5+2�&�")  &/#�$4�%&'"(

!&;)�=&  �+*  /�+"!�%"&+2!�(
#�.5+2�&�  .  ��4��)"#!"4�:
/�+"!�%"&+2!�:  .&+�1!"4�:
&/#�$4�%5)&��  �$4/�#�%�!�&+2!5
)�4!�)�$ : )�-"�!"  �$4/�#�%�!�&+2!"
85!$'"( . 
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�/#�$4�%&'"*  85!$'"(  Tp = f(V) .& 4��/�!�)�:  .&+�1!"4�:
Microsoft Office Excel 

 
&/#�$4�%&'"( 85!$'"(  Tp = f(V) .)��*�2  )  �&,+

&/#�$4�%&'"( 85!$'"(  Tp = f(V) 

�5!$'"*  &/#�$4�%&'"( 
&/#�$4�%&'"(

y = 3,5998e-0,01x 
y = -0,0121x + 2,7219 

y = -1,497ln(x) + 8,3304 
y = 0,0002x2 - 0,0621x + 5,4776 

y = 283,95x-1,171 

&/#�$4�%&'"( /�$&.5< , =�  ��4��)"#!"4�2
/�+"!�%"&+2!�(  85!$'"(  (R² = 1), & 4��/�!�)&  85!$'"*
��4��)"#!"4�:  (R² = 0, 9518). �$=�  /#�;!*��

.&+�1!"4�:  )"�/�)"�!�0�  4��/�!*  %�1!&
�$4/�#�%�!�&+2!5  85!$'":  +:,�(  4$+&�!�4�" , ��

�$4/�#�%�!�&+2!"  �&!"  �";4!�  /"�/�#*�$�)5:�24*

��/�%�0�:  Microsoft Office Excel 4��/�!�)&
)"�#".!*<�24*  )"�  �"<(, =�  #�.#&-�)&!&  .& ��/�%�0�:

y = 283,95x-1,171

R² = 0,9518

80 100 120 140 160 180

�)��$"3�1  #"5&!!*  V, %/0) .

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�
 

4��/�!�)�:  .&+�1!"4�:  )  

) �&,+ . 4.2. 

�&#&%��# 
��4��)"#!�4�"  

&/#�$4�%&'"( R2 
R² = 0,8788 
R² = 0,8029 
R² = 0,8976 

R² = 1 
R² = 0,9518 

��4��)"#!"4�2  &/#�$4�%&'"( 
4��/�!�)& 85!$'"*  %&< �#50�;  

/#�;!*��  ��  5)&0�, =�  
%�1!&  ��4��)"#!�  

4$+&�!�4�" , ��  %�1!&  .#�,���  
/"�/�#*�$�)5:�24*  4��/�!�)";  

4��/�!�)&  85!$'"*  4)�(%�  
��/�%�0�:  4�4��%�  

180 200

�&!�%�
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#")!*!2  (9) (��) . #�4 . 4.12). >�  %�1!&  /�*4!���  ��% , =�  /#�  #�.#&-5!$&-  
)�$�#�4��)5:�24*  #".!"  $#���#"(  &/#�$4�%&'"( (Microsoft Office Excel !�  
)�$�#�4��)5<  %����  !&;%�!3�-  $)&�#&�")). 

 
��#*��$  )�$�!&!!*  #�-���  

1. ��) ���  ��-!"$5  ,�./�$�  /#�  #�,��"  !& )�#4�&�" . 
2. �.!&;�%���42  .  �,+&�!&!!*%  " )�%"#:)&+2!�%  "!4�#5%�!��% , =�  

)�$�#�4��)5<�24*  )  �&!";  #�,��" . ��+� �!&  .!�3�!!*  "!4�#5%�!�&  )�%"#:<�24*  
.& ��/�%�0�:  )�+�$�0�  "!4�#5%�!�&+2!�0�  %"$#�4$�/& (���&��$  2). 

3. 7&!�4��  �&!"  /#�  �,+&�!&!!* , "!4�#5%�!� , .&0���)$5  �& #�1�%  
�,#�,+�!!*  ��  �&,+. 4.3. 

 
�&,+�'*  4.3. 
��-"�!"  �&!"  

��#3�&�  �!3�#4%�!�  �"&%��#  5&,���)$� , %%: 
D =  

�&��#"&.  5&,���)$�  
 

�&��#"&.  "!3�#4%�!�&  

���%��#� !"  +&#&%��#�  
"!3�#4%�!�&  �.�-�!&  #"5&!!* , %% 

h = 
���& & , %%/�- . 

S = 
�&3���&  �-�#�&!!*  5&,���)$�  n, �- ./0) . j ,B = a, 

B= 
n1 = n2 = n3 = j 1,

B
 = g, 

B= 
 

4. ��$�!&��  �$4/�#�%�!�&+2!5   &4��!5  +&,�#&��#!�(  #�,��� , ��#�%&!"  
�&!"  .&/�4&��  ��  �&,+. 4.4. 

5. ��#�%&��  5 )�$+&�& & .!& �!!*  ��/54��%�0�  .!�35)&!!*  /�  .&�!";  
/�)�#-!"  [h ' ] , .&/�4&��  ;�0�  ��  �&,+. 4.4. 

6. �,#&-5)&��  .&0&+2!5 �#�)&+"4�2  #�,���  "!4�#5%�!�&  6$, )�+� �!5  
#�.%"#!�0�  .!�35)&!!*  h� , )�+� �!5  ��/54��%�0�  #�.%"#!�0�  .!�35)&!!*  [h � ] , 
.&/�4&��  �&!"  ��  �&,+. 4.4. 

7. ��#�4�5: �42  �&!�%�  �&,+. 4.4, /�,5�5)&��  0#&8"$� .&+�1!�4�"  
)�+� �!�  #�.%"#!�0�  .!�35)&!!*  "!4�#5%�!�&  h�  )"�   &45 ;�0�  �$4/+5&�&'"( 6 �& 
3)��$�4�"  #".&!!*  V (#�4 . 4.4). 

8. �/#�$4�%5)&��  �$4/�#�%�!�&+2!"  .&+�1!�4�"  ��  +"!";!�-  85!$'";  (4) 
.& ��/�%�0�:  4�4��%�  #")!*!2  (5). 

9. �#�.!& ���  ��)"+2!�  .!& �!!*  �#�)&+�4�"  #�,���  "!4�#5%�!�&  6� , 
)�.!& ���  .  ��#�%&!�-  +"!";!�-  85!$'";  &,�  /�,5��)&!�-  0#&8"$") )�+� �!5  
#�.%"#!�0�  .!�35)&!!*  "!4�#5%�!�&  h�  �+*  $�1!�0�  .  #")!")  3)��$�4�"  #".&!!*  
V. 7&/�4&��  �&!"  ��  �&,+. 4.5. 

10. �#&-�)5: �  ��/54��%�  #�.%"#!�  .!�35)&!!*  "!4�#5%�!�&  [h � ] , 
)�.!& ���  .  ��#�%&!�-  +"!";!�-  85!$'";  &,�  /�,5��)&!�-  0#&8"$") )�+� �!5  
/�#"��5  4�";$�4�"  "!4�#5%�!�&  Tp �+*  $�1!�0�  ". #")!")  3)��$�4�"  #".&!!*  V. 
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7&/�4&��  �&!"  ��  �&,+. 4.5. 
 
�&,+�'*  4.4. 
��.5+2�&��  )�%"#:)&!2  �& #�.#&-5!$")  
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1 V1  
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613  
611+ 
612+ 
613 

   

2 V2  
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3 V3  
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��+� �!&  ��/54��%�0�  .!�35)&!!*  
[h ' ] , 
%$% 

[h � ] , 
%$% 

  
 

11. ��#�4�5: �42  �&!�%�  �&,+. 4.5, )�.!& ���  !�)"��%"  /&#&%��#�  )  
%&��%&�� !";  %���+"  (6) .& ��/�%�0�:  4�4��%�  #")!*!2  (7) &,�  /#�)�4��  
&/#�$4�%&'":  �$4/�#�%�!�&+2!�-  �&!�-  .& ��/�%�0�:  Microsoft Office Excel. 

12. ��,5�5)&��  0#&8"$� 85!$'"(  hp = f(V). 
13. ��#�4�5: �42  �&!�%�  �&,+. 4.5, )�.!& ���  !�)"��%"  /&#&%��#�  )  
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%&��%&�� !";  %���+"  (8) .& ��/�%�0�:  4�4��%�  #")!*!2  (9) &,�  /#�)�4��  
&/#�$4�%&'":  �$4/�#�%�!�&+2!�-  �&!�-  .& ��/�%�0�:  Microsoft Office Excel. 

 
�&,+�'*  4.5. 
��.5+2�&��  #�.#&-5!$")  

�)��$"4�2  
#".&!!*  
V, %/-) . 

��)"+2!�  
.!& �!!*  
6� , -) . 

��+� �!&  
#�.%"#!�0�  

.!�35)&!!*  h� , 
%$% 

��+� �!&  
��/54��%�0�  
#�.%"#!�0�  
.!�35)&!!*  
"!4�#5%�!�&  
[h � ] , %$% 

��#"��  
4�";$�4�"  

"!4�#5%�!�&  
Tp, -) . 

V1      
V2    
V3    

 
14. ��,5�5)&��  0#&8"$� 85!$'"(  Tp = f(V). 
15. ��.#�,���  ��-!�+�0" !"  #�$�%�!�&'"(  /�  .%�!3�!!:  /�-�,�$ , =�  

)�!�$&:�2  )  #�.5+2�&�" .!�35)&!!*  "!4�#5%�!�& . 
16. 7#�,���  )�4!�)$�  /�  #�,��" . 
 

6%"3� +#���$�.4  
1. ��%�# , !&.)& #�,��� . 
2. ���&  �& .&)�&!!*  #�,��� . 
3. ��-"�!"  �&!" , #�.5+2�&��  )�%"#:)&!2  �& #�.#&-5!$")  (�&,+. 4.3, 

�&,+. 4.4). 
4. �#&8"$�  .&+�1!�4�"  )�+� �!�  #�.%"#!�0�  .!�35)&!!*  "!4�#5%�!�&  h�  

)"�   &45 ;�0�  �$4/+5&�&'"( 6 �& 3)��$�4�"  #".&!!*  V (#�4 . 4.4). 

5. ��.#&-5!$�  �+*  )�.!& �!!*  +"!";!�-  85!$'";  h� =f(6). 
6 ��.5+2�&��  #�.#&-5!$")  (�&,+. 4.5). 
7. ��.#&-5!$�  �+*  )�.!& �!!*  /&#&%��#") %&��%&�� !�(  %���+"  hp = f(V) 

&,�  0#&8"$� 85!$'";  &/#�$4�%&'"(, ��#�%&!�-  .& ��/�%�0�:  Microsoft Office 
Excel. 

8. �#&8"$�  85!$'"(  hp = f(V). 
9. ��.#&-5!$�  �+*  )�.!& �!!*  %&��%&�� !�(  %���+"  Tp = f(V) &,�  0#&8"$� 

85!$'";  &/#�$4�%&'"(, ��#�%&!�-  .& ��/�%�0�:  Microsoft Office Excel. 
10. �#&8"$�  85!$'"(  Tp = f(V). 
11. ��-!�+�0" !"  #�$�%�!�&'"(  /�  .%�!3�!!:  /�-�,�$ , =�  )�!�$&:�2  )  

#�.5+2�&�" .!�35)&!!*  "!4�#5%�!�& . 
12. ��4!�)$�  /�  #�,��" . 
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���&!!*  �.*  +"�,���)$�  ��  )�$�!&!!*  #�-���  
1. ���&  �& .&)�&!!*  #�,��� . 
2. �$"  )���  .!�35)&!!*  #�.#".!*:�2  /#�  %�-&!" !�%5  �,#�,+�!!" ? 
3. �$"  /�#"���  (4�&�"() #�.#".!*:�2  /#�  .!�35)&!!"  "!4�#5%�!�& ? 
4. C�  !&.�)&:�2  #�.%"#!�%  .!�35)&!!*%  "!4�#5%�!�& ? 
5. C�  !&.�)&:�2  /�#"���%  4�";$�4�"  "!4�#5%�!�& ? 
6. �$  )/+�)&<  #�.%"#!�  .!�35)&!!*  "!4�#5%�!�&  !& �� !"4�2  �,#�,+�!!* ? 
7. �$"  ��-!�+�0" !"  8&$��#�  )/+�)&:�2  !& .!�35)&!!*  "!4�#5%�!�& ? 
8. �$�;  .  �+�%�!�")  #�1�%5  #".&!!*  !&;,"+23�  )/+�)&<  !& .!�35)&!!*  

"!4�#5%�!�& ? 
9. ������$&  )�.!& �!!*  /�#"��5  4�";$�4�"  "!4�#5%�!�& , =�  

)�$�#�4��)5<�24*  )  �&!";  +&,�#&��#!";  #�,��" . 
10. �$"  )���  85!$'";  %�15�2  )�$�#�4��)5)&��42  �+*  &/#�$4�%&'"( 

�$4/�#�%�!�&+2!�-  .&+�1!�4��; ? 
11. �$  !& /#&$��'"  )�%"#:<�24*  )�+� �!&  #�.%"#!�0�  .!�35)&!!*  

"!4�#5%�!�& ? 
12. ��-!�+�0" !"  #�$�%�!�&'"(  /�  .%�!3�!!:  /�-�,�$ , =�  )�!�$&:�2  )  

#�.5+2�&�" .!�35)&!!*  "!4�#5%�!�& . 
13. �#&)�+&  ��-!"$�  ,�./�$�  /#�  )�$�!&!!"  +&,�#&��#!�(  #�,��� . 
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������������  ��=	������  ��6�
��	�	  �����������  

 
���&  �& 5&)�&!!*  #�-���  – ��4+"����  )/+�)  ��%/�#&�5#!�-  ��8�#%&'";  

#".&+2!�0�  "!4�#5%�!�&  !& �� !"4�2  �,#�,+�!!* , )/+�)  ��-!�+�0" !�-  8&$��#")  
!& ��%/�#&�5#!"  ��8�#%&'"(  #".&+2!�-  "!4�#5%�!�") , )�.!& ���  %&��%&�� !"  
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��%/�#&�5#!"  ��8�#%&'"(  �+�%�!�")  ���  )/+�)&:�2  !& �� !"4�2  
)�0���)+�!!*  )�#�,") . �&$, !&/#�$+&� , #".!& ��8�#%&'"*  /�#��!"-  " .&�!"-  
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��%/�#&�5#!�(  ��8�#%&'"(  "!4�#5%�!�&

)�+� �!�  /��& "  S (.& #�.#&-5!$&%�  )  Microsoft Office Excel

.!& �!!*   &45, =�  )"�/�)"�&<  %�%�!�5  .&$"! �!!*
�� .&  ��/�%�0�:  .&+�1!�4��;  (1) &,�  0#&8"$")

.!& �!!*  )�+� �!�  3l max �+*  $�1!�0�  .  #")!")
�1�#�+  )"��%� , =�  %&��%&�� !&  %���+2

��%/�#&�5#!�(  ��8�#%&'"(  "!4�#5%�!�&  3l )"�  3)��$�4�"

• ž 
 Le©ª
, Ÿ 0 

 
4��/�!* ; 0 < m < 1. 

S=S1:
y = 14,775e-0,01x

R² = 0,9828

S=S2:
y = 9,0425e-0,01x

R² = 0,9843

S=S3:
y = 4,0767e-0,014x

R² = 0,958

100 150 200 250

�&3  �0�.��/�!!*  � , 3�$.

S=S1 S=S2 S=S3
 

"!4�#5%�!�&  3l )"�   &45 

Microsoft Office Excel) 

%�%�!�5  .&$"! �!!*  #�,���  
&,�  0#&8"$") (#�4 . 5.2) 

#")!")  /��& "  S. 
&��%&�� !& %���+2  .&+�1!�4�"  

3)��$�4�"  /��& "  S %&< 

(3) 

0,014x

R² = 0,958

300 350



 

�#�  &/#�$4�%&'"( �$4/�#�%�!�&+2!�-
85!$'";  �&$�1  %�1!&  4$�#�4�&��42
'2�%5  ��'"+2!�  %"!"%".5)&��

7�  �����>�
��6 ��������6

�& «  !��,-"�!�  )�#"3���  �
 

v
k Žyˆe•

yˆe• y
Y yˆ, ˜
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��  n – $"+2$"4�2 ��4+"�15)&!�-
�� !"4�2  &/#�$4�%&'"(

%&��%&�� !5  %���+2  (3) )�-"�!�-
7& )�-"�!�%�  �&!�%�

%���++: , ,5�5:�24*  0#&8"$
 

��4 . 5.
 
�$  )��!�  .  #�4 . 5.4, 

.�)4"% &��$)&�!�;  0#&8"$5
/�*4!:<�24*  ��% , =�  %&4�)
�/�4&!�;  4��/�!�)�:  .&+�1!"4�:

7�  ��������6  MICROSOFT OFFICE EXCEL
%�1!&  &/#�$4�%5)&��  
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&/#�$4�%&'"( �$4/�#�%�!�&+2!�-  .&+�1!�4��;  ��  
%�1!& 4$�#�4�&��42  %�����%  !&;%�!3�-  $)&�#&�")
%"!"%".5)&�� 45%� $)&�#&�") )"�-�+�!2  85!$'"(

�����>�
��6  ��������6  ��7��������  �+*

�  4�4��%5 #")!*!2 : 

• y
� « Y yˆ, ˜ 
 LY yˆ• ž™
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��4+"�15)&!�-  #")!")  3)��$�4�"  /��& " . 
&/#�$4�%&'"( /�#�)"#*:�2  /"�4�&!�)$�:

)�-"�!�-  �$4/�#�%�!�&+2!�-  �&!�- . 
�&!�%�  �& �&!�%� , ��#�%&!�%�  )  #�.5+2�&�"
0#&8"$�  85!$'"(  3l = f(S) (#�4 . 5.4). 

��4 . 5.4. �#&8"$�  85!$'"(  3l = f(S) 

. 5.4, /�,5��)&!�;  .& %&��%&�� !�:  %���++:
0#&8"$5, /�,5��)&!�%5  .& )�-"�!�%�

=� %&4�)  )�-"�!�-  �&!�-  !�  %�1�  ,5��
.&+�1!"4�: . 

MICROSOFT OFFICE EXCEL �$4/�#�%�!�&+2!"
&/#�$4�%5)&��  .& �$4/�!�!�!�: , +"!";!�: , 

0,1 0,15 0,2 0,25 0,3

�)��$"3�1  +��& "  S, %%/�- . 

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

�#&8"$, /�,5��)&!�;  .& %&��%&�� !�:  %���++:
=46,881S^0,918

��  )��5  4��/�!�)�-  
!&;%�!3�- $)&�#&�") , &+� /#�  

85!$'"( . 
��7��������  �+*  )�.!& �!!*  e©ª

 

}
~
•

~
€

 (4) 

 
/"�4�&!�)$�:  )  ��#�%&!5  

#�.5+2�&�" #�.#&-5!$")  .& 

 

%&��%&�� !�: %���++:  0#&8"$ !�  
)�-"�!�%�  �&!�%� . >�  

,5��  )  /�)!";  %"#" 

�$4/�#�%�!�&+2!"  �&!"  
+"!";!�: , +�0&#�8%" !�: , 

0,3 0,35

%���++:  Dl 



 

/�+"!�%"&+2!�:  �& 4��/�!�)�:
/�$&.!�$�  4��/�!*  #�.#&-�)5:�24*
�"&0#&%�. �#"% ��0� , %�1!&
/&#&%��#�% R2 (#�4 . 5.5 - #�4

 

��4 . 5.5. �/#�$4�%&'"*
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4��/�!�)�:  .&+�1!�4�*%� . �#�  '2�%5
#�.#&-�)5:�24*  &)��%&�� !�  A  �& )�)��*�24*

%�1!&  $�!�#�+:)&��  ��4��)"#!"4�2  &/#�$4�%&'"(
#�4 . 5.9). 

�/#�$4�%&'"*  85!$'"(  3l = f(S) .& �$4/�!�!�!�:  .&+�1!"4�:
Microsoft Office Excel 

 

85!$'"(  3l = f(S) .& +"!";!�:  .&+�1!"4�:
Office Excel 

y = 3,2047e5,3572x

R² = 0,8996

0,1 0,15 0,2 0,25 0,3

�)��$"3�1  +��& "  S, %%/�- . 

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

y = 46,075x + 1,2522
R² = 0,9792

0,1 0,15 0,2 0,25 0,3

�)��$"3�1  +��& "  S, %%/�- . 

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

'2�%5  $��8"'"<!��  �& 
)�)��*�24*  !& /�+�  

��4��)"#!"4�2  &/#�$4�%&'"( .& 

 
�$4/�!�!�!�:  .&+�1!"4�:  )  

 
.&+�1!"4�:  )  Microsoft 

0,35

�&!�%�

0,35

�&!�%�



 

��4 . 5.7. �/#�$4�%&'"*  

��4 . 5.8. �/#�$4�%&'"*  

y = 7,6424ln(x) + 23,833
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 85!$'"(  3l = f(S) .& +�0&#�8%" !�:
Microsoft Office Excel 

 

 85!$'"(  3l = f(S) .& /�+"!�%"&+2!�:
Microsoft Office Excel 

y = 7,6424ln(x) + 23,833
R² = 0,9977

0,1 0,15 0,2 0,25 0,3

�)��$"3�1  +��& "  S, %%/�- . 

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

y = -119,45x2 + 92,021x - 2,0754
R² = 1

0,1 0,15 0,2 0,25 0,3

�)��$"3�1  +��& "  S, %%/�- . 

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�

 
+�0&#�8%" !�:  .&+�1!"4�:  )  

 
/�+"!�%"&+2!�:  .&+�1!"4�:  )  

0,35

�&!�%�

0,35

�&!�%�



 

��4 . 5.9. �/#�$4�%&'"*  85!$'"(

��.5+2�&��  &/#�$4�%&'"(
 
�&,+�'*  5.1. 
��.5+2�&��  &/#�$4�%&'"(

7&+�1!"4�2 , .& *$�:  
&/#�$4�%5)&+�42 

)�-"�!"  �&!"  
�$4/�!�!�!&  


"!";!&  

�0&#�8%" !&  
��+"!�%"&+2!&  y = 

���/�!�)&  
 
�!&+".  #�.5+2�&�")  &/#�$4�%&'"(

!&;)�=&  �+*  /�+"!�%"&+2!�(
/�4�5+:)&+&42  *$ !&;,"+23
#�.5+2�&�  .  ��4��)"#!"4�:  (
)  /�)!";  %"#" /"�/�#*�$�)5:�24*

>�  %�1!&  /�*4!���  !�)"#!�
)�,#&!"  .!& �!!*  #")!")  $�1!�0�
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85!$'"(  3l = f(S) .& 4��/�!�)�:  .&+�1!"4�:
Office Excel 

 
&/#�$4�%&'"( 85!$'"(  3l = f(S) .)��*�2  )  �&,+

&/#�$4�%&'"( 85!$'"(  3l = f(S) 

�5!$'"*  &/#�$4�%&'"( 
&/#�$4�%&'"(

y = 3,2047e5,3572x 
y = 46,075x + 1,2522 

y = 7,6424ln(x) + 23,833 
y = -119,45x2 + 92,021x - 2,0754 

y = 47,008x0,9203 

#�.5+2�&�")  &/#�$4�%&'"( /�$&.5< , =�  ��4��)"#!"4�2
/�+"!�%"&+2!�(  85!$'"(  (R² = 1), & 4��/�!�)&

!&;,"+23  /#�;!*�!&  �+*  &/#�$4�%&'"(, %&<
��4��)"#!"4�:  (R² = 0,9832). ��,��  )�-"�!"  �$4/�#�%�!�&+2!"

/"�/�#*�$�)5:�24*  4��/�!�)";  85!$'"( . 
/�*4!���  !�)"#!�  /�,5��)&!�%  /+&!�%  �$4/�#�%�!�5
#")!") $�1!�0�  .  8&$��#") , $"+2$"4�2 #")!")  ��=�

y = 47,008x0,9203

R² = 0,9832

0,1 0,15 0,2 0,25 0,3

�)��$"3�1  +��& "  S, %%/�- . 

�#&8"$, /�,5��)&!�;  .& )�-"�!�%�  �&!�%�
 

.&+�1!"4�:  )  Microsoft 

�&,+. 5.1. 

�&#&%��# 
��4��)"#!�4�"  

&/#�$4�%&'"( R2 
R² = 0,8996 
R² = 0,9792 
R² = 0,9977 

R² = 1 
R² = 0,9832 

��4��)"#!"4�2  &/#�$4�%&'"( 
4��/�!�)&  85!$'"* , *$& 

&/#�$4�%&'"(, %&< +�3�  �#��";  
�$4/�#�%�!�&+2!"  �&!"  !�  

�$4/�#�%�!�5  (!�)"#!�  
#")!")  ��=� ). 

0,35

�&!�%�
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��#�%&!&  .& ��/�%�0�:  Microsoft Office Excel 4��/�!�)&  85!$'"*  4)�(%�  
$�!4�&!�&%�  %&;1�  !�  )"�#".!*<�24*  )"�  �"<(, =�  #�.#&-�)&!&  .& ��/�%�0�:  
4�4��%�  #")!*!2  (4) (��) . #�4 . 5.4). 

 
��#*��$  )�$�!&!!*  #�-���  

1. ��) ���  ��-!"$5  ,�./�$�  /#�  #�,��"  !& )�#4�&�" . 
2. �.!&;�%���42  .  �,+&�!&!!*%  " )�%"#:)&+2!�%  "!4�#5%�!��% , =�  

)�$�#�4��)5<�24*  )  �&!";  #�,��" . 
3. 7&!�4��  �&!"  /#�  �,+&�!&!!* , "!4�#5%�!� , .&0���)$5  �& #�1�%  

�,#�,+�!!*  ��  �&,+. 5.2. 
 
�&,+�'*  5.2. 
��-"�!"  �&!"  

��#3�&�  �!3�#4%�!�  �"&%��#  5&,���)$� , %%: 
D =  

�&��#"&.  5&,���)$�  
 

�&��#"&.  "!3�#4%�!�&  �&3  #�-���  "!3�#4%�!�& , 
�  =        -) . 

�.�-�!&  #"5&!!* , %% 
h = 

�&3���&  �-�#�&!!*  
5&,���)$� , �- ./0) . 

n = 

���%��#� !"  +&#&%��#�  
"!3�#4%�!�&  

���& & , %%/�- . j ,B = a, 
B= 

S1 = S2 = S3 = j 1,
B

 = g, 
B= 

 
4. ��$�!&��  �$4/�#�%�!�&+2!5   &4��!5  +&,�#&��#!�(  #�,��� , ��#�%&!"  

�&!"  .&/�4&��  ��  �&,+. 5.3. 
�#�  .&/�)!�!!"  �&,+�'"  !��,-"�!�  )#&-�)5)&�� , =� : 
- 6stop – %�%�!�   &45, $�+�  .&$"! �+&42 #�,��&  "!4�#5%�!�& ; 
- 60 – %�%�!�   &45 /� &�$5  )�%"#:)&!2 ; 
- 61, 62, 63 –  &4 /�#3�0� , �#50�0� , �#��2�0�  )�%"#5 ��=� ; 
- � max – %&$4�%&+2!� /�$&.&!!*  "!��$&��#& ; 
- 3l max – %&$4�%&+2!& ��%/�#&�5#!&  ��8�#%&'"*  "!4�#5%�!�&  ()"�/�)"�&<  

%�%�!�5   &45 6stop); 
- 3l 0 – ��%/�#&�5#!&  ��8�#%&'"*  "!4�#5%�!�&  )"�  %�%�!�5  .&$"! �!!*  

;�0�  #�,���  6=6stop=0 ��  %�%�!�5  /� &�$5  )�%"#:)&!2  6=60. ��+� �!&  3l 0 
)�.!& &<�24*  3+*-�%  �$4�#&/�+*'"( . 

5. ��#�4�5: �42  �&!�%�  �&,+. 5.3, /�,5�5)&��  0#&8"$� 
�$4/�#�%�!�&+2!�-  .&+�1!�4��;  ��%/�#&�5#!�(  ��8�#%&'"(  "!4�#5%�!�&  3l )"�  

 &45 �-�+��1�!!*  6 �& )�+� �!�  /��& "  S (#�4 . 5.2). 
6. �/#�$4�%5)&��  �$4/�#�%�!�&+2!"  .&+�1!�4�"  ��  /�$&.!�$�)�-  

(�$4/�!�!�!�- ) 85!$'";  (1) .& ��/�%�0�:  4�4��%�  #")!*!2  (2) &,�  .& 
��/�%�0�:  Microsoft Office Excel (#�4 . 5.3). 

7. ��#�4�5: �42  �&!�%�  �&,+. 5.3, )�.!& ���  !�)"��%"  /&#&%��#�  )  
%&��%&�� !";  %���+"  (3) .& ��/�%�0�:  4�4��%�  #")!*!2  (4) &,�  /#�)�4��  
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&/#�$4�%&'":  �$4/�#�%�!�&+2!�-  �&!�-  .& ��/�%�0�:  Microsoft Office Excel. 
8. ��,5�5)&��  0#&8"$� 85!$'"(  3l = f(S). 
9. ��.#�,���  ��-!�+�0" !"  #�$�%�!�&'"(  /�  .%�!3�!!:  /�-�,�$ , =�  

)�!�$&:�2  )  #�.5+2�&�" ��%/�#&�5#!�-  ��8�#%&'";  "!4�#5%�!�& . 
10. 7#�,���  )�4!�)$�  /�  #�,��" . 
 
�&,+�'*  5.3. 
��.5+2�&��  )�%"#:)&!2  �& #�.#&-5!$")  

�&4 6, 
4�$. 

S1 = S2 = S3 = 
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6stop= 0 - 
3l max=� max+ 
3l 0= - 

3l max=� max+ 
3l 0= - 

3l max=� max+ 
3l 0= 
 

60 = 15 - � max = - � max = - � max = 
61 = 30 � 1 = � max–� 1= � 1 = � max–� 1= � 1 = � max–� 1= 
62 = 45 � 2 = � max–� 2= � 2 = � max–� 2= � 2 = � max–� 2= 
63 = 60 � 3 = � max–� 3= � 3 = � max–� 3= � 3 = � max–� 3= 
64 = 75 � 4 = � max–� 4= � 4 = � max–� 4= � 4 = � max–� 4= 
65 = 90 � 5 = � max–� 5= � 5 = � max–� 5= � 5 = � max–� 5= 
66 = 105 � 6 = � max–� 6= � 6 = � max–� 6= � 6 = � max–� 6= 
67 = 120 � 7 = � max–� 7= � 7 = � max–� 7= � 7 = � max–� 7= 
68 = 135 � 8 = � max–� 8= � 8 = � max–� 8= � 8 = � max–� 8= 
69 = 150 � 9 = � max–� 9= � 9 = � max–� 9= � 9 = � max–� 9= 
610 = 165 � 10 = � max–� 10= � 10 = � max–� 10= � 10 =  
611 = 180 � 11 = � max–� 11= � 11 = � max–� 11= � 11 =  
612 = 195 � 12 = � max–� 12= � 12 = � max–� 12= � 12 =  
613 = 210 � 13 = � max–� 13= � 13 = � max–� 13=   
614 = 225 � 14 = � max–� 14= � 14 = � max–� 14=   
615 = 240 � 15 = � max–� 15= � 15 =    
616 = 255 � 16 = � max–� 16= � 16 =    
617 = 270 � 17 = � max–� 17= � 17 =    
618 = 285 � 18 = � max–� 18=     
619 = 300 � 19 = � max–� 19=     
620 = 315 � 20 = � max–� 20=     
621 = 330 � 21 = � max–� 21=     
622 = 345 � 22 = � max–� 22=     
623 = 360 � 23 =      
624 = 375 � 24 =      
625 = 390 � 25 =      
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��
��$���%�  	�����  
  $�������  &����  6 & 80* 

������  $�������  ��  � !�  12593-72 6�  

�����
�  ���	�����%�  �

���  
  $������� , ��  55 

&�	��������  ����  ��%�
�
	� , ��	�������'  
  ��
���� , 	% 300 

&�	��������  ����  ��
��� , ��	�������'  
  ���
��� , 	% 1 300 

(����  �
�����
  ���
�
  �
���
��%�  ����
����  $�������  12 

&���  ���
�
  �����%�  ����
����  $������� , �
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&���  ���
�
  �
���
��%�  ����
����  $������� , �
 -1 19 - 2 420 

(����  �
�����
  �������  �����  - ��
���
����  42 

(����  �
�����
  �������  �����  - ����������  42 

&���  �������  �����  - ��
���
���� , �� /�� . 0.7 - 4,16 

&���  �������  �����  - ���������� , �� /�� . 0,035-2,08 

(����  ������
����  ��
������  �����  45 

(����  ������
����  ��)��
��  �����  28 

(����  ������
����  ���������  �����  38 

(����  ������
����  ��
��
��  �����  37 

(����  ������
����  �����  - *�������
�'  �������  5 

"�)����$�)  	��
��)  �����
 , 	"�  2 

"�)����$�  ������+����  ������ , ��  200 

���������)  ���
  	������ , ��  ±15 

"�)����$�)  ����
��  ����� , ��  25 

��
�����
�  ���	
���
�%���  %���
��%�  ���
���  10 	�
  

��
�����
�  ���	
���
�%���  ���
���  $
��	��  ������+���  
�����
� , 	�
  

0,75 ���  1.1 
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�����
�  ������  ����������� , 	�
  0,12 

������
��  �������  
���
�
�  (�  �  ,  �  � ), ��  2 812 / 3 200 �   
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&���  
���
�
� , 	% 3 035 
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.)� &;!�0� , $+&45 �� !�4�"  0: 8��������  9:

�
��  

 

 
'�8�#,+&� , 3 – �,���$ , 
/�$&1 �$ , 6 – 0"+2.&, 

)�%"#:)&+2!�;  4�#�1�!2 , 
)�%"#:)&+2!�;  !&$�!� !�$ , 

!5+*  ��/54$5  

%%. 
)�$�!&!!*  ��  .  �"&/&.�!�%  
8��������  9: 02 �
 .0 7��1  
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��������
���
�  
 

 
 

 
 

 
 

1 – 3�&!0&, 2 – #5-�%& #&%$&, 3 – 3$&+& 3�&!0� , 4 – 05,$�  �+*  )!5�#"3!"-  
)�%"#:)&!2 , 5 – 05,$�  �+*  .�)!"3!"-  )�%"#:)&!2 , 6 – +"!";$& 0+�,�!�%"#5 , 

7 – 3$&+& !�!"545 , 8 – 0)�!�  �+*  .&��4$5 #&%$� 
 

>"!& /��"+$�  3�&!0�!'�#$5+")  �  = 0,1, 0,05 %% (.  !�!"54�% ), �  = 0,1, 0,05, 
0,02 %% (.  $#50�)�:  3$&+�:  )"�+"$5), $#�$ ��4$#��!�4�"  '�8#�)�0�  /#�4�#�:  
)"�+"$5 – 0,01 %%. 
�#�$+&�  5%�)!�0�  /�.!& �!!*  3�&!0�!'�#$5+*  ��/5  II .  �"&/&.�!�%  
)�%"#:)&!2  0-250 %% �& .!& �!!*%  )"�+"$5 /�  !�!"545  0,05 %%: 
;���%������!
�  ;< -II–250–0,05 7��1  166-89.  
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�	���	�  2 
��

�
�  �����������
��
�  ����	��	� . 

����������  6 �
�	�
������  
 

�!4�#5%�!�&+2!"  %"$#�4$�/�  (����  8074-82) /#�.!& �!"  �+*  )�%"#5 
��)1�! , $5�") , �+�%�!�")  #".2, , $�!54")  " #".!�-  /#�8"+") . 

��+�$�;  %"$#�4$�/  "!4�#5%�!�&+2!�;  (��� ) %&< �&$" �4!�)!"  
)�%"#:)&+2!"  -&#&$��#�4��$� : �"&/&.�!  )�%"#:)&!!*  )  /�.��)1!2�%5  !&/#*%$5 
0-150 %%, 5 /�/�#� !�%5  0-50 %%; �"&/&.�!  /�$&.&!2  %"$#�%��#") 0-25 %%; '"!&  
/��"+$�  %"$#�%��#� !�-  /#�4�#�()  0,005 %%; �"&/&.�!  )�%"#:)&!!*  $5��)�-  
#�.%"#") 0°-360°; '"!&  /��"+$�  �$5+*#!�(  $5��%"#!�(  0�+�)$�  1 -) . �����  
)�%"#:)&!!*  +"!";!�-  #�.%"#") - $��#��!&�!�; . 

7&0&+2!�; )�0+*�  ���  /#��4�&)+�!�;  !& #�4 .� .2.1. 
 

  
��4 .� .2.1. �!4�#5%�!�&+2!�;  %"$#�4$�/  (1 – $�#/54 , 2 – %"$#�%��#� !�;  

/#�4�#";  /�/�#� !�(  /��& " , 3 – #5$�*�$& $#"/+�!!*  4��+5 , 4 – /#��%��!�;  4�"+, 
5 – '�!�#�)&  ,&,$&, 6 – $"+2'�  8�$545)&!!*  �5,54&, 7 – $#�!3��;!  .  �5,54�% , 8 

– 3�#�-�)&  �$5+*#!& 0�+�)$& .  )"�+"$�)�%  %"$#�4$�/�% $5��)�(  3$&+� , 9 – 
$#�%&+2�#& /�#�%"=�!!*  $#�!3��;!& , 10 – 0&+2%� $#�!3��;!& , 11 – $�+�!$& , 
12 – �4)"�+:)& , 13 – %&-�)�$  !&-�+5  $�+�!$� , 14 – %"$#�%��#� !�;  /#�4�#";  

/�.��)1!2�(  /��& " , 15 – %&-�)�$  /�)�#��5  4��+5  
 

�)&,& ! C�,  5!�$!5��  /�#53�!!*  !&+&0��1�!!*  /#�+&�5  !�  
#�$�%�!�5<�24*  /�#�%"=5)&��  �+�%�!��  8�$545)&!!*  6, 9 " /�)�#��5  4��+5  15. 
���/�#�  3, 5 �& 10 /�)�!!"  ,5��  .&$#"/+�!" . 
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�4�#���!"  $�#/545  �$5+*#!�(  0�+�)$�  .!&-��*�24*  4$+*!& /+&4��!&  ." 
3�#�-�)�:  4"�$�:  " +"%,, #�.�"+�!�;  /�  $�+5 !& 360 #")!�-   &4��! . �+&4��!&  ." 
3�#�-�)�:  4"�$�:  " +"%, 0#&�54!�(  3$&+�  1�#4�$�  /�) '*.&!"  %"1 4�,�:  " %&:�2 
.&0&+2!�;  '�!�#  �,�#�&!!* , *$�;  .!&-����24*  !& �/�� !";  �4" %"$#�4$�/&. 
��#�-�)&  4"�$& 4/�4��#"0&<�24* )  '�!�#&+2!�;  �$5+*# %"$#�4$�/& � , & 
0#&�54!& " -)�+�!!&  3$&+�  – )  )"�+"$�)�;  $5��%"#!�;  %"$#�4$�/  � . 

��#�-�)&  4"�$& /�$&.&!&  !& #�4 .� .2.2, 4-�%�  !&)���!!*  !& /�)�#-!"  
)�#�,5  ��)"+2!�(  8�#%�  /#��4�&)+�!"  !& #�4 .� .2.3. ��)�#��  3�#�-�)�(  4"�$�  )  
/#�'�4"  !&)���!!*  .�";4!:<�24*  %&-�)� $�%  �  (#�4 .� .2.1). 

 

 
 

��4 .� .2.2. ��#�-�)&  4"�$& ��4 .� .2.3. �#��$'"*  )�#�,5  !& 
3�#�-�)";  4"�'"  

 
�#�  +"!";!�-  )�%"#&-, /"4+* 54�&!�)$�  3�#�-�)�(  4"�$�  )  !5+2�)�  

/�+�1�!!* , )�%"#:)&!�;  )�#",  4�&)+*�2 �&$�%  �!�% , =�,  ��!&  .  ;�0�  4��#"! , 
)"�  *$�(  /#�)����24*  )�%"#:)&!!* , .,"0&+&4* .  *$�: -!�,5�2  3�#�-�)�:  +"!"<:  
4"�$� . �#�  '2�%5  /#�)����24*  /�#3�;  )"�+"$ .& %"$#�%��#� !�%  /#�4�#�<% . 
���"%  )�#",  .  /#��%��!�%  4��+�%  /�#�%"=5<�24*  ��  4/")/&�&!!*  4��#�!� , ��  
*$�(  /#�)����24*  )�%"#:)&!!* , .  '"<:  1  3�#�-�)�:  +"!"<:  4"�$� . �"4+*  '2�0�  
/#�)����24*  �#50�;  )"�+"$ .& %"$#�%��#� !�%  /#�4�#�<% . �".!�'*  )  )"�+"$&- < 
#�.5+2�&��%  )�%"#:)&!!* . �&$�%  �!�% , )�%"#:)&!!*  +"!";!�-  #�.%"#") 
/#�)��*�24*  .& %�����%  $��#��!&� . 

�#�  $5��)�-  )�%"#:)&!!*-  '�!�#&+2!5  3�#�-�)5  +"!":  4"�$�  45%"=5:�2  
.  �)"#!�:  $5�& /�)�#-!"  ���&+" . 7& )"�+"$�)�%  $5��%"#!�%  %"$#�4$�/�% 
/#�)����24*  /�#3�;  )"�+"$ (,&1&!� , =�,  )"!  ��#")!:)&)  !5+: ). ���"%  
/�)�#�&<�24*  3�#�-�)&  4"�$& ��  4/")/&�&!!*  (( '�!�#&+2!�(  3�#�-�)�(  +"!"( .  
�#50�(  �)"#!�:  $5�& )�#�,5  (#�4 .� .2.4) " /#�)����24*  �#50�;  )"�+"$. �$=�  
/�#3�;  )"�+"$ ��#")!:)&)  !5+: , ��  �#50�;  ,5��  #�.5+2�&��%  )�%"#:)&!!* . 
�$=�  /�#3�;  )"�+"$ !�  ��#")!:)&)  !5+: , ��  �#�,&  )"�!*��  ;�0�  )�+� �!5  .  
)�+� �!�  �#50�0�  )"�+"$5 " ��#�%&��  #�.5+2�&�  )�%"#:)&!!* . 

 

 
��4 .� .2.4. �#��$'"*  )�#�,5  !& 3�#�-�)";  4"�'"  /#�  $5��)�-  )�%"#:)&!!*-  
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�#�$+&�  )"�+"$5 /�$&.&!2  /#�  )�%"#:)&!!"  )"�4�&!"  %"1 /�)�#-!*%�  
���&+"  !&)���!�  !& #�4 .� .2.5. ��.5+2�&�  )�%"#:)&!!*  $5�& !&)���!�  !& 
#�4 .� .2.6. 

 
��4 .� .2.5. ��$&.&!!* : I – 6,75 %%, II – 7,455 %%. ��.5+2�&�  )�%"#:)&!!* : 

7,455 – 6,75 = 0,705 %% 

 
��4 . � .2.6. ��$&.&!!* : I – 0, II – 38°26F. ��.5+2�&�  )�%"#:)&!!* : 38°26F 
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�	���	�  3 
���	�
��  ��  ��
�
��  �	���	�
  

������
�����
��
�  �  ��	���
��
�  ��
�
�  
�	���
��	�	  6��	��  �	6�	��
�  ������  

 
��5!& �!!*  �& ��#%"!� : 
�  – %&��%&�� !�  � "$5)&!!*  )�/&�$�)�(  )�+� �!� ; 
D – ��4/�#4"*  )�/&�$�)�(  )�+� �!� ; 

�  – 4�#��!2�$)&�#&�� !�  )"�-�+�!!*  )�/&�$�)�(  )�+� �!� ; 
W – /�+�  #�.4":)&!!*  )�/&�$�)�(  )�+� �!� ; 
P – ;%�)"#!"4�2  /��"( , =�  )�/&�$�)&  )�+� �!&  /#�;%�  )"�/�)"�!�  

.!& �!!* ; 
¬L – �$4/�#�%�!�&+2!�  (�%/"#� !� ) 4�#��!<  &#�8%��� !�  .!& �!!*  

)�/&�$�)�(  )�+� �!�  (�'"!$&  %&��%&�� !�0�  � "$5)&!!* ); 
S2 – �$4/�#�%�!�&+2!&  (�%/"#� !& ) ��4/�#4"*  )�/&�$�)�(  )�+� �!�  

(�'"!$&  ��4/�#4"( ); 
S – �$4/�#�%�!�&+2!�  (�%/"#� !� ) 4�#��!2�$)&�#&�� !�  )"�-�+�!!*  

)�/&�$�)�(  )�+� �!�  (�'"!$&  4�#��!2�$)&�#&�� !�0�  )"�-�+�!!* ); 
	  – �$4/�#�%�!�&+2!�  (�%/"#� !� ) /�+�  #�.4":)&!!* ; 
xmin – %"!"%&+2!� .!& �!!*  )�/&�$�)�(  )�+� �!� ; 
xmax – %&$4�%&+2!� .!& �!!*  )�/&�$�)�(  )�+� �!� ; 
R – �$4/�#�%�!�&+2!�;  #�.%&- )�/&�$�)�(  )�+� �!� ; 
x'min – 4$�#�0�)&!�  %"!"%&+2!� .!& �!!*  )�/&�$�)�(  )�+� �!� ; 
x'max – 4$�#�0�)&!�  %&$4�%&+2!� .!& �!!*  )�/&�$�)�(  )�+� �!� ; 
R' – 4$�#�0�)&!�;  #�.%&- )�/&�$�)�(  )�+� �!� ; 
N – $"+2$"4�2 .!& �!2  )�/&�$�)�(  )�+� �!� ; 
k – $"+2$"4�2 "!��#)&+") ; 
h – )�+� �!&  "!��#)&+5 ; 
mu – �$4/�#�%�!�&+2!&   &4���&  /�/&�&!!*  )�/&�$�)�(  )�+� �!�  )  u–;  

"!��#)&+ ; 
Pu – �$4/�#�%�!�&+2!&  ;%�)"#!"4�2  /�/&�&!!*  )�/&�$�)�(  )�+� �!�  )  u–

;  "!��#)&+ ; 
m'u – 4$�#�0�)&!&   &4���&  /�/&�&!!*  )�/&�$�)�(  )�+� �!�  )  u–;  

"!��#)&+ ; 
P'u – 4$�#�0�)&!&  ;%�)"#!"4�2  /�/&�&!!*  )�/&�$�)�(  )�+� �!�  )  u–;  

"!��#)&+ ; 
zu – !�#%�)&!&  $��#��!&�&  4�#���!�  "!��#)&+5 ; 

 (zu) – 054��!&  ;%�)"#!�4�"  !�#%&+2!�0�  #�./��"+5 . 
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6&)�&!!* :  
7& �$4/�#�%�!�&+2!�%�  �&!�%� , /#�)���!�%�  5 �&,+.� .3.1, /�,5�5)&��  

�$4/�#�%�!�&+2!5  (�%/"#� !5 ) �& 4$�#�0�)&!5  (.0+&�1�!5 ) $#�)"  #�./��"+5  
)�/&�$�)�(  )�+� �!� . ��#��,& 5)&!�;  .&$�!  #�./��"+5  )�/&�$�)�(  )�+� �!�  – 
!�#%&+2!�;  �&544&. �"+2$"4�2 .!& �!2  )�/&�$�)�(  )�+� �!�  N = 20. 

 
�&,+�'*  � .3.1. 
�$4/�#�%�!�&+2!"  �&!"  

9  . //  
7!& �!!*  

)�/&�$�)�(  
)�+� �!�  xi, %% 

9  . //  
7!& �!!*  

)�/&�$�)�(  
)�+� �!�  xi, %% 

1 2,8 11 1,2 
2 1,7 12 -11,2 
3 10,8 13 -3,1 
4 -2,3 14 -1,8 
5 -1,3 15 3,2 
6 2,2 16 -7,2 
7 2,2 17 1,7 
8 6,2 18 5,8 
9 4,0 19 1 
10 -4,8 20 3,1 

 
�"2�!!* : 
1. ��.!& &<�24*  %"!"%&+2!� �& %&$4�%&+2!� .!& �!!*  )�/&�$�)�(  

)�+� �!�  

) ŸZV 
 A<<0=L��XLLLL)Ÿ h 
 <C0cL���
 

 
 

2. ��.!& &<�24*  #�.%&- )�/&�$�)�(  )�+� �!�  
 

3 
 ) Ÿ h A ) ŸZV 
 <C0c A � A<<0=� 
 ==L���L
 
3. �, �4+:<�24*  %"!"%&+2!� %�1+�)&  $"+2$"4�2 "!��#)&+") . �#�  $"+2$�4�" 

.!& �!2  )�/&�$�)�(  )�+� �!�  • ­ <CC® 
 

� 
 < � <0DD? Ž yk• 
 < � <0DD? Ž yk=C 
 >0?=� 
 

�$#50+:<�24*  ��  !&;,+�1 �0�  ,"+23�0�  '"+�0� : � 
 .�  
4. ��.!& &<�24*  )�+� �!&  "!��#)&+5  
 

_ 

3
�



==
.


 ?0.FL���  
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�$#50+:<�24*  ��  !&;,+�1 �0�  ,"+23�0�  '"+�0� : _ 
 DL���  
5. ��.!& &<�24*  4$�#�0�)&!�;  #�.%&- )�/&�$�)�(  )�+� �!�  

3 ¯ 
 _ Ž � 
 D Ž . 
 =DL���  
 

6. ��.!& &<�24*  4$�#�0�)&!�  .!& �!!*  )�+� �!�  ) ŸZV® 
 

) ŸZV
¯ 
 ) ŸZV A

3 ¯ A 3
=


 A<<0= A
=D A ==

=

 A<=0=� 

 

7!& �!!*  ) ŸZV
¯  %�1!&  �$#50+���  ��  !&;,+�1 �0�  .!&$5 ) ŸZV

¯ 
 <= , 
*$=�  )�$�!5<�24*  5%�)&: 

) Ÿ h
¯ ° ) Ÿ h�  

 

��.!& &<�24*  ) Ÿ h
¯ 
 ) ŸZV

¯ � 3 ¯ 
 A<= � =D 
 <=�  

�%�)&  )�$�!5<�24* : <= ° <C0=� 
7!& �!!*  ) ŸZV

¯  �$#50+:<�24*  ��  !&;,+�1 �0�  .!&$5 ) ŸZV
¯ 
 <=�  

7. ��.!& &:�24*  %�1" "!��#)&+") : 
 

) �ŸZV 
 ) ŸZV
¯ X 

) �Ÿ h 
 ) �ŸZV 
 ) ŸZV
¯ � _X 

) �Ÿ h 
 ) �ŸZV 
 ) �ŸZV � _X 
) �Ÿ h 
 )  ŸZV 
 ) �ŸZV � _X 

) �LŸ h 
 ) �LŸZV � _X 
 
8. ��.!& &:�24*  4�#���!�  "!��#)&+")  
 

) � 

) �LŸ h � ) �LŸZV

=
� 

 

9. ��.!& &:�24*  �$4/�#�%�!�&+2!"   &4����  « �  ($"+2$"4�2 /�/&�&!2  

)�/&�$�)�(  )�+� �!�  5 )"�/�)"�!�;  "!��#)&+ ) .  �&,+�'"  � .3.1. 7!& �!!*  ) Z 
!&+�1��2  ��  /�)!�0�  "!��#)&+5 , *$=�  

 

) �LŸZV ­ ) Z ± ) �LŸ h � 
�+*  �4�&!!2�0�  "!��#)&+5 : 

) —LŸZV­ ) Z ­ ) —LŸ h� 
 

10. ��.!& &:�24*  �$4/�#�%�!�&+2!"  ;%�)"#!�4�"  R�  /�/&�&!!*  
)�/&�$�)�(  )�+� �!�  5 )"�/�)"�!�;  "!��#)&+  
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R� 

« �

•
� 

11. ��.5+2�&��  #�.#&-5!$")  .& / ./ .7-10 .&!�4*�24*  ��  �&,+.� .3.2. 
 

�&,+�'*  � .3.2. 
�#5/5)&!!*  #�.5+2�&�")  )�%"#") 

9  
"!��#)&

+5 

��1"  "!��#)&+5 , %% ��#���!&  

"!��#)&+5  ) � , 
%% 

�$4/�#�%�!
�&+2!& 

 &4���&  « �  

�$4/�#�%�!�&+2!&  

;%�)"#!"4�2  R�  ) � LŸZV ) � LŸ h  

1 -12 -9 -10 1 0,05 
2 -8 -4 -6 2 0,10 
3 -4 -0 -2 4 0,20 
4 0 4 2 9 0,45 
5 4 8 6 3 0,15 
6 8 12 10 1 0,05 

�5%& 20 1,0 
 

12. ��.!& &<�24*  4�&��4�� !&  -&#&$��#�4��$&  #�./��"+5  ) � « � . 
��.5+2�&��  #�.#&-5!$")  .&!�4*�24*  ��  �&,+.� .3.3. 

13. ��.!& &<�24*  �$4/�#�%�!�&+2!�  4�#��!<  &#�8%��� !�  .!& �!!*  
 

) 

² ) � « �

—
�[�

² « �
—
�[�



<.
=C


 C0cL���  

14. ��.!& &<�24*  4�&��4�� !&  -&#&$��#�4��$&  #�./��"+5  � ) � A ) � � « � . 
��.5+2�&��  #�.#&-5!$")  .&!�4*�24*  ��  �&,+.� .3.3. 

 

�&,+�'*  � .3.3. 
��.#&-5!�$  4�&��4�� !�-  -&#&$��#�4��$  #�./��"+5  

9  "!��#)&+5  ) � « �  � ) � A ) � � « �  
1 -10 116,64 
2 -12 92,48 
3 -8 31,36 
4 18 12,96 
5 18 81,12 
6 10 84,64 

�5%& 16 419,20 
 

 

15. ��.#&-�)5<�24*  �$4/�#�%�!�&+2!�  .!& �!!*  4�#��!2�$)&�#&�� !�0�  

)"�-�+�!!*  ,  .& 8�#%5+&%�: 
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, 
 � ² � h³ ¦h � { Ÿ ³
´
³µw

‘¦�
 /#�  • ± =>X  

, 
 � ² � h³ ¦h � { Ÿ ³
´
³µw

‘
 /#�  • ° =>�  

�+*  �&!�(  .&�& ": 

, 
 � ² � h³ ¦h � { Ÿ ³
´
³µw

‘¦�

 �  �¶0�

�¶

 D0.EFL�� . 

16. ��.#&-�)5:�24*  �$4/�#�%�!�&+2!"  .!& �!!*  ��4/�#4"(  , �  �& /�+*  

#�.4":)&!!*  - : 

, � 
 ==0C.L�� � ; 

- 
 ., 
 =c0<cL�� . 
17. ��.!& &:�24*  4�&��4�� !"  -&#&$��#�4��$�  .0+&�1�!�(  

�$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5  �& .&!�4*�24*  ��  �&,+.� .3.4: 
- !�#%�)&!&  $��#��!&�&  4�#���!�  "!��#)&+5  

� � 
 ·
) � A )

,
· X 

- 054��!&  ;%�)"#!�4�"  !�#%&+2!�0�  #�./��"+5  q � � � �  ()�.!& &<�24*  .  
�&,+�'"  ���&�$5  6); 

- 4$�#�0�)&!&  ;%�)"#!"4�2  

R�
¯ 


_
,

Lq� � � � X 
- 4$�#�0�)&!&   &4���&  

« �
¯ 
 R �

¯•�  
 

�&,+�'*  � .3.4. 
��&��4�� !"  -&#&$��#�4��$�  �+*  /�,5��)�  .0+&�1�!�(  �$4/�#�%�!�&+2!�(  

$#�)�(  #�./��"+5  
9  

"!��#)&+5  � �  q � � � �  R�
¯ « �

¯  

1 2,30 0,0283 0,0241 0,482 
2 1,45 0,1394 0,1185 2,370 
3 0,60 0,3332 0,2832 5,664 
4 0,26 0,3857 0,3278 6,556 
5 1,11 0,2155 0,1832 3,664 
6 1,96 0,0584 0,0496 0,992 

�5%& 0,9864 19,728 
 

18. 7& �&!�%�  �&,+.� .3.2 �& �&,+.� .3.4 ,5�5:�24*  0#&8"$� 
�$4/�#�%�!�&+2!�(  $#�)�(  (/�+"0�!5  #�./��"+5 ) �& .0+&�1�!�(  
�$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5 . �$=�  '"  0#&8"$� /�,5��)&!�  )  



 

$��#��!&�&-  (« �  – ) Z), )�!�

 &4���  (#�4 .� .3.1). �$=�  1 )
&,�  #�./��"+�%  ;%�)"#!�4��;

 

��4 .� .3.1. ��./��"+   &4���
�$4/�#�%�!�&+2!�(

��4 .� .3.2. ��./��"+  ;%�)"#!�4��;
.0+&�1�!�( �$4/�#�%�!�&+2!�(

-12 -8

�&
3�

��&
  m

u
,m

� u

�$4/�#�%�!�&+2!&

70+&�1�!&

-12 -8

�%
�)"

#!
"3

�1
  P

u
,P

� u

�$4/�#�%�!�&+2!&

70+&�1�!&

86 

)�!�  !&.�)&:�24*  /�+"0�!�%   &4���

�$=�  1  )  $��#��!&�&-  (R�  – ) Z), – /�+"0�!�%
;%�)"#!�4��;  (#�4 .� .3.2). 

 

 &4��� . �#&8"$�  �$4/�#�%�!�&+2!�(  $#�)�(
�$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5  

 

 

��./��"+ ;%�)"#!�4��; . �#&8"$�  �$4/�#�%�!�&+2!
.0+&�1�!�(  �$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5

0

2

4

6

8

10

-4 0 4
��5%"#  xi , %%

�$4/�#�%�!�&+2!&  $#�)& (/�+"0�! )

70+&�1�!& �$4/�#�%�!�&+2!&  $#�)&

0

0,1

0,2

0,3

0,4

0,5

-4 0 4
��5%"#  xi , %%

�$4/�#�%�!�&+2!&  $#�)& (/�+"0�! )

70+&�1�!& �$4/�#�%�!�&+2!&  $#�)&

 &4��� , &,�  #�./��"+�%  

/�+"0�!�%  ;%�)"#!�4��; , 

 

$#�)�(  �& .0+&�1�!�(  

 

�$4/�#�%�!�&+2! �(  $#�)�(  �& 
#�./��"+5  

8 12

8 12
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19. �+*  /�#")!*!!*  ,5�5<�24*  ���#��� !&  $#�)& !�#%&+2!�0�  .&$�!5  
#�./��"+5  �&544& .  %&��%&�� !�%  � "$5)&!!*%  )�/&�$�)�(  )�+� �!�  

: 
 C0cLL�� , ��4/�#4"<:  ^ 
 ==0C.L%%� , 4�#��!2�$)&�#&�� !�%  

)"�-�+�!!*%  + 
 D0.EFL��  �& /�+�%  #�.4":)&!!*  ¸ 
 =c0<cL�� , ��,��  
0#&8"$ 85!$'"(  054��!�  ;%�)"#!�4�"  

¤� ) � 

�

¹ 4�;
¥¦

�ƒº»� {

{¼{ . 

 
�#&8"$ /#��4�&)+�!�  !& (#�4 .� .3.3). 

 

 
 

��4 .� .3.3. �#&8"$ ���#��� !�(  $#�)�(  !�#%&+2!�0�  #�./��"+5  �&544& 
  

0
0,01
0,02
0,03
0,04
0,05
0,06
0,07
0,08
0,09

-15 -10 -5 0 5 10 15

�4
3�

�!&
 >

%
�)"

#!
�3

�"
 f

(x
)

��5%"#  xi, %%

���#��� !&  $#�)& #�./��"+5
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�	���	�  4 
���	�
��  ��  ��
�
��  �	���	�
  

������
�����
��
�  �  ��	���
��
�  ��
�
�  
6��	��  �	6�	��
�  ��������
�
����  ��
?�  

 
��5!& �!!*  �& ��#%"!� : 
�  – %&��%&�� !�  � "$5)&!!*  )�/&�$�)�(  )�+� �!� ; 
D – ��4/�#4"*  )�/&�$�)�(  )�+� �!� ; 

� r – 4�#��!2�$)&�#&�� !�  )"�-�+�!!*  )�/&�$�)�(  )�+� �!�  .&$�!5  ��+<* ; 

� 0 – 4�#��!2�$)&�#&�� !�  )"�-�+�!!*  )�/&�$�)�(  )�+� �!�  )�-"�!�0�  
!�#%&+2!�0�  .&$�!5 ; 

W – /�+�  #�.4":)&!!*  )�/&�$�)�(  )�+� �!� ; 
P – ;%�)"#!"4�2  /��"( , =�  )�/&�$�)&  )�+� �!&  /#�;%�  )"�/�)"�!�  

.!& �!!* ; 
½L – �$4/�#�%�!�&+2!�  (�%/"#� !� ) 4�#��!<  &#�8%��� !�  .!& �!!*  

)�/&�$�)�(  )�+� �!�  (�'"!$&  %&��%&�� !�0�  � "$5)&!!* ); 
¾½

¿ – �$4/�#�%�!�&+2!&  (�%/"#� !& ) ��4/�#4"*  )�/&�$�)�(  )�+� �!�  
(�'"!$&  ��4/�#4"( ) .&$�!5  ��+<* ; 

¾½ – �$4/�#�%�!�&+2!�  (�%/"#� !� ) 4�#��!2�$)&�#&�� !�  )"�-�+�!!*  
)�/&�$�)�(  )�+� �!�  (�'"!$&  4�#��!2�$)&�#&�� !�0�  )"�-�+�!!* ) .&$�!5  ��+<* ; 

¾À
¿ – �$4/�#�%�!�&+2!&  (�%/"#� !& ) ��4/�#4"*  )�/&�$�)�(  )�+� �!�  

(�'"!$&  ��4/�#4"( ) )�-"�!�0�  !�#%&+2!�0�  .&$�!5 ; 
¾À – �$4/�#�%�!�&+2!�  (�%/"#� !� ) 4�#��!2�$)&�#&�� !�  )"�-�+�!!*  

)�/&�$�)�(  )�+� �!�  (�'"!$&  4�#��!2�$)&�#&�� !�0�  )"�-�+�!!* ) )�-"�!�0�  
!�#%&+2!�0�  .&$�!5 ; 

	 r – �$4/�#�%�!�&+2!�  (�%/"#� !� ) /�+�  #�.4":)&!!*  .&$�!5  ��+<* ; 
rmin – %"!"%&+2!� .!& �!!*  )�/&�$�)�(  )�+� �!� ; 
rmax – %&$4�%&+2!� .!& �!!*  )�/&�$�)�(  )�+� �!� ; 
R – �$4/�#�%�!�&+2!�;  #�.%&- )�/&�$�)�(  )�+� �!� ; 
r' min – 4$�#�0�)&!�  %"!"%&+2!� .!& �!!*  )�/&�$�)�(  )�+� �!� ; 
r' max – 4$�#�0�)&!�  %&$4�%&+2!� .!& �!!*  )�/&�$�)�(  )�+� �!� ; 
R' – 4$�#�0�)&!�;  #�.%&- )�/&�$�)�(  )�+� �!� ; 
N – $"+2$"4�2 .!& �!2  )�/&�$�)�(  )�+� �!� ; 
k – $"+2$"4�2 "!��#)&+") ; 
h – )�+� �!&  "!��#)&+5 ; 
mu – �$4/�#�%�!�&+2!&   &4���&  /�/&�&!!*  )�/&�$�)�(  )�+� �!�  )  u-;  

"!��#)&+ ; 
Pu – �$4/�#�%�!�&+2!&  ;%�)"#!"4�2  /�/&�&!!*  )�/&�$�)�(  )�+� �!�  )  u-;  

"!��#)&+ ; 
m'u – 4$�#�0�)&!&   &4���&  /�/&�&!!*  )�/&�$�)�(  )�+� �!�  )  u-;  

"!��#)&+ ; 
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P'u – 4$�#�0�)&!&  ;%�)"#!"4�2  /�/&�&!!*  )�/&�$�)�(  )�+� �!�  )  u-;  
"!��#)&+ ; 

zu – !�)&  .%"!!& �+*  /#&)�(  %�1" $�1!�0�  "!��#)&+5 ; 
F(zu) – "!��0#&+2!& 85!$'"*  �+*  .&$�!5  ��+<* . 
 
6&)�&!!* :  
7& �$4/�#�%�!�&+2!�%�  �&!�%� , /#�)���!�%�  )  �&,+.� .4.1, /�,5�5)&��  

�$4/�#�%�!�&+2!5  (�%/"#� !5 ) �& 4$�#�0�)&!5  (.0+&�1�!5 ) $#�)"  #�./��"+5  
)�/&�$�)�(  )�+� �!� . ��#��,& 5)&!�;  .&$�!  #�./��"+5  )�/&�$�)�(  )�+� �!�  – 
.&$�!  �$4'�!�#�4����5  ��+<* . �"+2$"4�2 .!& �!2  )�/&�$�)�(  )�+� �!�  N = 30. 

 
�&,+�'*  � .4.1. 
�$4/�#�%�!�&+2!"  �&!"  

9  . //  
7!& �!!*  

)�/&�$�)�(  
)�+� �!�  r i, %% 

9  . //  
7!& �!!*  

)�/&�$�)�(  
)�+� �!�  r i, %% 

9  . //  
7!& �!!*  

)�/&�$�)�(  
)�+� �!�  r i, %% 

1 0,03 11 0,06 21 0,02 
2 0,04 12 0,02 22 0,04 
3 0,04 13 0,04 23 0,05 
4 0,05 14 0,05 24 0,06 
5 0,12 15 0,01 25 0,08 
6 0,07 16 0,06 26 0,06 
7 0,02 17 0,02 27 0,05 
8 0,05 18 0,04 28 0,09 
9 0,04 19 0,01 29 0,02 
10 0,01 20 0,06 30 0,04 

 
�"2�!!* : 
1. ��.!& &<�24*  %"!"%&+2!� �& %&$4�%&+2!� .!& �!!*  )�/&�$�)�(  

)�+� �!�  

1ŸZV 
 C0C<L��XLLLL1Ÿ h 
 C0<=L���
 

 
 

2. ��.!& &<�24*  #�.%&- )�/&�$�)�(  )�+� �!�  
 

3 
 1 Ÿ h A 1ŸZV 
 C0<= A C0C< 
 C0<<L���L
 
3. �, �4+:<�24*  %"!"%&+2!� %�1+�)&  $"+2$"4�2 "!��#)&+") . �#�  $"+2$�4�" 

.!& �!2  )�/&�$�)�(  )�+� �!�  • ­ <CC® 
 

� 
 < � <0DD? Ž yk• 
 < � <0DD? Ž yk?C 
 >0E<� 
 

�$#50+:<�24*  ��  !&;,+�1 �0�  ,"+23�0�  '"+�0� : � 
 .�  
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4. ��.!& &<�24*  )�+� �!&  "!��#)&+5  
 

_ 

3
�



C0<<

.

 C0C<cL���  

 

�$#50+:<�24*  ��  !&;,+�1 �0�  ,"+23�0�  .!&$5: _ 
 C0C=L���  
5. ��.!& &<�24*  4$�#�0�)&!�;  #�.%&- )�/&�$�)�(  )�+� �!�  
 

3 ¯ 
 _ Ž � 
 C0C= Ž . 
 C0<=L���  
 

6. ��.!& &<�24*  4$�#�0�)&!�  .!& �!!*  )�+� �!�  1ŸZV® 
 

1ŸZV
¯ 
 1 ŸZV A

3 ¯ A 3
=


 C0C< A
C0<= A C0<<

=

 C0CC>� 

 
7!& �!!*  1ŸZV

¯  %�1!&  �$#50+���  ��  !&;,+�1 �0�  .!&$5 1ŸZV
¯ 
 C , *$=�  

)�$�!5<�24*  5%�)&: 

1Ÿ h
¯ ° 1Ÿ h�  

 
��.!& &<�24*  1Ÿ h

¯ 
 1 ŸZV
¯ � 3 ¯ 
 C � C0<= 
 C0<=�  

�%�)&  )�$�!5<�24* : C0<= 
 C0<=� 
7!& �!!*  1ŸZV

¯  �$#50+:<�24*  ��  !&;,+�1 �0�  .!&$5 1ŸZV
¯ 
 C�  

7. ��.!& &:�24*  %�1" "!��#)&+") : 
 

1�ŸZV 
 1 ŸZV
¯ X 

1�Ÿ h 
 1 �ŸZV 
 1 ŸZV
¯ � _X 

1�Ÿ h 
 1 �ŸZV 
 1 �ŸZV � _X 
1�Ÿ h 
 1  ŸZV 
 1 �ŸZV � _X 

1�LŸ h 
 1 �LŸZV � _X 
 
8. ��.!& &:�24*  4�#���!�  "!��#)&+")  
 

1� 

1�LŸ h � 1 �LŸZV

=
� 

 

9. ��.!& &:�24*  �$4/�#�%�!�&+2!"   &4����  « �  ($"+2$"4�2 /�/&�&!2  

)�/&�$�)�(  )�+� �!�  5 )"�/�)"�!�;  "!��#)&+ ) .  �&,+�'"  � .4.1. 7!& �!!*  1Z 
!&+�1��2  ��  /�)!�0�  "!��#)&+5 , *$=�  
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1�LŸZV ­ 1 Z ± 1�LŸ h � 
�+*  �4�&!!2�0�  "!��#)&+5 : 

1—LŸZV­ 1 Z ­ 1 —LŸ h� 
 

10. ��.!& &:�24*  �$4/�#�%�!�&+2!"  ;%�)"#!�4�"  R�  /�/&�&!!*  
)�/&�$�)�(  )�+� �!�  5 )"�/�)"�!�;  "!��#)&+  

 

R� 

« �

•
� 

 
11. ��.5+2�&��  #�.#&-5!$")  .& / ./ .7-10 .&!�4*�24*  ��  �&,+.� .4.2. 
 
�&,+�'*  � .4.2. 
�#5/5)&!!*  #�.5+2�&�")  )�%"#") 

9  
"!��#)&

+5 

��1"  "!��#)&+5 , %% ��#���!&  

"!��#)&+5  1� , 
%% 

�$4/�#�%�!
�&+2!& 

 &4���&  « �  

�$4/�#�%�!�&+2!&  

;%�)"#!"4�2  R�  1� LŸZV 1� LŸ h  

1 0,00 0,02 0,01 3 0,10 
2 0,02 0,04 0,03 6 0,20 
3 0,04 0,06 0,05 12 0,40 
4 0,06 0,08 0,07 6 0,20 
5 0,08 0,10 0,09 2 0,07 
6 0,10 0,12 0,11 1 0,03 

�5%& 30 1,0 
 
12. ��.!& &<�24*  4�&��4�� !&  -&#&$��#�4��$&  #�./��"+5  1� « � . 

��.5+2�&��  #�.#&-5!$")  .&!�4*�24*  ��  �&,+.� .4.3. 
13. ��.!& &<�24*  �$4/�#�%�!�&+2!�  4�#��!<  &#�8%��� !�  .!& �!!*  
 

1 

² 1� « �

—
�[�

² « �
—
�[�



<0>=
?C


 C0C>L���  

 

14. ��.!& &<�24*  4�&��4�� !&  -&#&$��#�4��$&  #�./��"+5  � 1� A 1� � « � . 
��.5+2�&��  #�.#&-5!$")  .&!�4*�24*  ��  �&,+.� .4.3. 

15. ��.#&-�)5<�24*  �$4/�#�%�!�&+2!�  .!& �!!*  4�#��!2�$)&�#&�� !�0�  

)"�-�+�!!*  , 2 .& 8�#%5+&%�: 
 

, 2 
 � ² � 2³ ¦2 � { Ÿ ³
´
³µw

‘¦�
 /#�  • ± =>X  

 



92 
 

, 2 
 � ² � 2³ ¦2 � { Ÿ ³
´
³µw

‘
 /#�  • ° =>�  

 
�+*  �&!�(  .&�& ": 
 

, 2 
 � ² � 2³ ¦2 � { Ÿ ³
´
³µw

‘

 � 909�Á 

�9

 C0C=?DL��L. 

 
�&,+�'*  � .4.3. 
��.#&-5!�$  4�&��4�� !�-  -&#&$��#�4��$  #�./��"+5  

9  "!��#)&+5  1� « �  � 1� A 1� � « �  
1 0,03 0,0048 
2 0,18 0,0024 
3 0,60 0 
4 0,42 0,0024 
5 0,18 0,0032 
6 0,11 0,0036 

�5%& 1,52 0,0164 
 

16. ��.#&-�)5<�24*  �$4/�#�%�!�&+2!�  .!& �!!*  4�#��!2�$)&�#&�� !�0�  

)"�-�+�!!*  , 9 )�-"�!�0�  !�#%&+2!�0�  .&$�!5  
 

, 9 
 , 2 C0.>>Â 
 C0C=?D C0.>>Â 
 C0C?>FL���  
 

17. ��.#&-�)5:�24*  �$4/�#�%�!�&+2!"  .!& �!!*  ��4/�#4";  , 2
� 0 ,9

�  �& /�+*  

#�.4":)&!!*  - 2: 

, 2
� 
 C0CCC>L��� ; 

, 9
� 
 C0CC<?L�� �  

- 2 
 ?0F?F Ž ,2 
 ?0F?F Ž C0C=?D 
 C0CcFL��0 
&,�  

- 2 
 =0DDF Ž ,9 
 =0DDF Ž C0C?>F 
 C0CcFL��� 
 
18. ��.!& &:�24*  4�&��4�� !"  -&#&$��#�4��$�  .0+&�1�!�(  

�$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5  �& .&!�4*�24*  ��  �&,+.� .4.4: 
- !�)&  .%"!!& �+*  /#&)�(  %�1" $�1!�0�  "!��#)&+5  
 

� � 
 Ã
1�LŸ h

, 9
Ã X 

- "!��0#&+2!& 85!$'"*  � � � � �  �+*  .&$�!5  ��+<*  ()�.!& &<�24*  .  �&,+�'"  
���&�$5  7); 
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- 4$�#�0�)&!&  ;%�)"#!"4�2  
 

R�
¯ 
 � � � � � A � � � �¦� � X 

 

��  � � � �¦� �  – .!& �!!*  "!��0#&+2!�(  85!$'"(  �+*  /�/�#��!2�0�  "!��#)&+5  

(/#�  Ä 
 <® � �¦� 
 � 9 
 Å
2wL•”Æ

ÇÈ
Å X �+*  �&!�0�  /#�$+&�5  #�.#&-5!$5  

� 9 
 C  �& � � � 9� =0); 
- 4$�#�0�)&!&   &4���&  

« �
¯ 
 R �

¯•�  
 
�&,+�'*  � .4.4. 
��&��4�� !"  -&#&$��#�4��$�  �+*  /�,5��)�  .0+&�1�!�(  �$4/�#�%�!�&+2!�(  

$#�)�(  #�./��"+5  
9  

"!��#)&+5  � �  � � � � �  R�
¯ « �

¯  

1 0,56 0,1451 0,1451 4,35 
2 1,12 0,4659 0,3208 9,62 
3 1,68 0,7562 0,2903 8,71 
4 2,24 0,9186 0,1624 4,87 
5 2,80 0,9802 0,0616 1,85 
6 3,36 0,9965 0,0163 0,49 

�5%& 0,9965 29,89 
 
19. 7& �&!�%�  �&,+.� .4.2 �& �&,+.� .4.4 ,5�5:�24*  0#&8"$� 

�$4/�#�%�!�&+2!�(  $#�)�(  (/�+"0�!5  #�./��"+5 ) �& .0+&�1�!�(  
�$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5 . �$=�  '"  0#&8"$� /�,5��)&!�  )  

$��#��!&�&-  (« �  – 1Z), )�!�  !&.�)&:�24*  /�+"0�!�%   &4��� , &,�  #�./��"+�%  

 &4���  (#�4 .� .4.1). �$=�  1  )  $��#��!&�&-  (R�  – 1Z), – /�+"0�!�%  ;%�)"#!�4��; , 
&,�  #�./��"+�%  ;%�)"#!�4��;  (#�4 .� .4.2). 

20. �+*  /�#")!*!!*  ,5�5<�24*  ���#��� !&  $#�)& .&$�!5  #�./��"+5  ��+<* , 
�+*  *$�0� : 

- %&��%&�� !�  � "$5)&!!*  )�/&�$�)�(  )�+� �!�  

: 
 �
É
=

Ê9 
 �
É
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C0C?>F 
 C0CD>LL��X 

- 4�#��!2�$)&�#&�� !�  )"�-�+�!!*  )�-"�!�0�  !�#%&+2!�0�  .&$�!5  
+9 
 , 9 
 C0C?>FL��X 

- ��4/�#4"*  

^ 
 @= A
É
=

B Ê9
� 
 @= A

É
=

B ,9
� 
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É
=

B C0C?>F� 
 C0CCC>L%%� X 

- /�+�  #�.4":)&!!*  
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��4 .� .4.1. ��./��"+   &4���
�$4/�#�%�!�&+2!�(

��4 .� .4.2. ��./��"+  ;%�)"#!�4��;
.0+&�1�!�( �$4/�#�%�!�&+2!�(
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/#��4�&)+�!�  !& (#�4 .� .4.3). 

 

 &4��� . �#&8"$�  �$4/�#�%�!�&+2!�(  $#�)�(
�$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5  

 

 

��./��"+ ;%�)"#!�4��; . �#&8"$�  �$4/�#�%�!�&+2!�(
.0+&�1�!�(  �$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5

0,04 0,06 0,08 0,1
�&�"&.1!�  -���*  r i , %%

�$/�#�%�!�&+2!&  $#�)& (/�+"0�! )

70+&�1�!& �$4/�#�%�!�&+2!&  $#�)&

0,02 0,04 0,06 0,08 0,1
�&�"&.1!�  -���*  r i , %%

�$4/�#�%�!�&+2!&  $#�)& (/�+"0�! )

70+&�1�!& �$4/�#�%�!�&+2!&  $#�)&

 

$#�)�(  �& .0+&�1�!�(  

 

�$4/�#�%�!�&+2!�(  $#�)�(  �& 
#�./��"+5  

0,1 0,12

0,1 0,12
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��4 .� .4.3. �#&8"$ ���#��� !�(  $#�)�(  #�./��"+5  ��+<*  
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�	���	�  5 
���������  ���	��6
  ��	  �6�	�:������  6��	���  

�	6�	��
�  6�  Ì ¿- ��
����?�  ����	��  
 

�#�  4�&��4�� !�%5  �,#�,+�!!"  #�.5+2�&�")  �$4/�#�%�!�")  )�!�$&<  
!��,-"�!"4�2  /�#�)"#$�  5.0��1�!�4�"  �)�-  #�./��"+")  )�/&�$�)�-  )�+� �!  – 
�$4/�#�%�!�&+2!�0�  �& ���#��� !�0�  &,�  �)�-  �$4/�#�%�!�&+2!�-  (�";4!�0�  �& 
4$�#�0�)&!�0� ). �+*  '2�0�  .&4��4�)5:�24*  ��$"+2$& $#���#"()  .0��� , ���!  .  *$�-  

– � � - $#���#";  �"#4�!& . 7& ��/�%�0�:  '2�0�  $#���#":  )�.!& &<�24*  4�5/"!2  
#�.-��1�!!*  %"1  &4���&%�  /�#")!:)&!�-  #�./��"+") . 

 
���	�
��  ��������
  ���	��6
  

�#�  /�,5��)"  �$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5  )�.!& &:�2  �";4!"  

 &4����  /�/&�&!!*  )�/&�$�)�(  )�+� �!�  )  /�)!�;  "!��#)&+  « � , & /#�  /�,5��)"  

.0+&�1�!�(  �$4/�#�%�!�&+2!�(  $#�)�(  – 4$�#�0�)&!"  « �
¯  (��) . ���&��$  2). �$=�  

�";4!"   &4����  .!& !�  )"�#".!*:�24*  )"�  4$�#�0�)&!�- , ��  0"/���.5  /#�  
)"�/�)"�!"4�2  �)�-  �$4/�#�%�!�&+2!�-  (�";4!�0�  �& 4$�#�0�)&!�0� ) .&$�!")  
#�./��"+5  ��!�  ��!�%5  4+"� )"�$�!5�� , )  /#���+�1!�%5  )�/&�$5  – /#�;!*�� . 

��5/"!2  #�.-��1�!!*  %"1 �";4!�%�  �& 4$�#�0�)&!�%�   &4���&%�  )�.!& &<  

� � - $#���#";  �"#4�!& : 

� � 
 ² �Ÿ ³ ¦Ÿ ³
Í � {

Ÿ ³
Í

—
�[� , 

��  Î  – $"+2$"4�2 "!��#)&+") . 

�#���#";  %&< Ï 4�5/�!")  )"+2!�4�" : 

Ï
ÎÐÑÐ<0L
��  Ñ –  �4+�  /&#&%��#") #�./��"+5 . 

�#&)�+�  .&4��45)&!!*  � � - $#���#":  !&4�5/!� . ��.#&-5)&)3�  .!& �!!*  

� �  �& )�,#&)3�  #")�!2  .!& 5=�4�"  Ò, .& �&,+�'�:  � � - #�./��"+5  (��) . !�1 � ) 

)�.!& &:�2  � Ó
� . 

�$=�  � � Ô � Ó
� , ��  0"/���.5  /#�  )"�/�)"�!"4�2  /�#")!:)&!�-  #�./��"+")  

��!�  ��!�%5  )"�$��&:�2 , *$=�  � � ­ � Ó
� , ��  0"/���.5  /#�;%&:�2 . 
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��
�
��  1 ��������
  ���	��6
  

��#�)"#*<�24*  0"/���.&  /#�  5.0��1�!"4�2  #�./��"+")  .& � � - $#���#"<% 
�"#4�!&  �+*  �";4!�0�  �& 4$�#�0�)&!�0�  �$4/�#�%�!�&+2!�-  .&$�!")  #�./��"+5 , 
#�.#&-�)&!�-  )  ���&�$5  3. ��-"�!"  �&!"  .&!�4*�24*  ��  �&,+.� .5.1. 

 
�&,+�'*  � .5.1. 
��-"�!"  �&!"  

9  "!��#)&+5  

��1"  "!��#)&+5 , %% 
�$4/�#�%�!�&+2!&  

 &4���&  « �  �";4!&   &4���&  « �
¯  

) � LŸZV ) � LŸ h  

1 -12 -9 1 0,248 
2 -8 -4 2 1,986 
3 -4 -0 4 6,148 
4 0 4 9 7,428 
5 4 8 3 3,502 
6 8 12 1 0,644 

�5%& 20 19,956 
 

��.#&-�)5<�24*  � � - $#���#";  �"#4�!& : 

� � 
 Y
�« � A « �

¯ � �

« �
¯

—

�[�



c0C?<
<E0E>.


 C0DC 

/#�  $"+2$�4�" "!��#)&+")  Î
.�  
��#%&+2!�;  .&$�!  #�./��"+5  �)�/&#&%��#� !�; , )"!  -&#&$��#�.5<�24*  

%&��%&�� !�%  � "$5)&!!*%  �  (&,�  �$4/�#�%�!�&+2!�%  4�#��!"%  
&#�8%��� !�%  .!& �!!*%  )�/&�$�)�(  )�+� �!�  ) ) �& ��4/�#4"<:  D (&,�  

�$4/�#�%�!�&+2!�:  ��4/�#4"<:  S2). �  �&$�%5 )�/&�$5  ÑL
L=, &  �4+�  4�5/�!")  
)"+2!�4�"  4$+&�&<: 

Ï
.Ð=Ð<
?�L
7& �&,+�'�:  � � - #�./��"+5  (/#�   �4+"  4�5/�!")  )"+2!�4�"  Ï
?  �& #")!"  

.!& 5=�4�"  Ò
C0C>L) )�.!& &<%�  � Ó
� 
 F0c<�  

��#")!*)3�  � � 
 C0DC �& � Ó
� 
 F0c< , %�1!&  .#�,���  )�4!�)�$ , =�  

0"/���.&  /#�  5.0��1�!"4�2  �";4!�0�  �& 4$�#�0�)&!�0�  �$4/�#�%�!�&+2!�-  
.&$�!")  #�./��"+5  /#�;%&<�24* . 
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��
�
��  2 ��������
  ���	��6
  

��#�)"#*<�24*  0"/���.&  /#�  5.0��1�!"4�2  #�./��"+")  .& � � - $#���#"<% 
�"#4�!&  �+*  �";4!�0�  �& 4$�#�0�)&!�0�  �$4/�#�%�!�&+2!�-  .&$�!")  #�./��"+5 , 
#�.#&-�)&!�-  )  ���&�$5  4. ��-"�!"  �&!"  .&!�4*�24*  ��  �&,+.� .5.2. 

 
�&,+�'*  � .5.2. 
��-"�!"  �&!"  

9  "!��#)&+5  

��1"  "!��#)&+5 , %% 
�$4/�#�%�!�&+2!&  

 &4���&  « �  �";4!&   &4���&  « �
¯  

1� LŸZV 1� LŸ h  

1 0,00 0,02 3 4,35 
2 0,02 0,04 6 9,62 
3 0,04 0,06 12 8,71 
4 0,06 0,08 6 4,87 
5 0,08 0,10 2 1,85 
6 0,10 0,12 1 0,49 

�5%& 30 29,89 
 

��.#&-�)5<�24*  � � - $#���#";  �"#4�!& : 

� � 
 Y
�« � A « �

¯ � �

« �
¯

—

�[�



=F0?<<
=E0cE


 C0E< 

/#�  $"+2$�4�" "!��#)&+")  Î
.�  
7&$�!  #�./��"+5  �$4'�!�#�4����5  ��+<*  ��!�/&#&%��#� !�; , )"!  

-&#&$��#�.5<�24*  ��4/�#4"<:  D (&,�  �$4/�#�%�!�&+2!�:  ��4/�#4"<:  , 9
� ) 

)�-"�!�0�  !�#%&+2!�0�  .&$�!5 . �  �&$�%5 )�/&�$5  ÑL 
L <, &  �4+�  4�5/�!")  
)"+2!�4�"  4$+&�&<: 

Ï
.Ð<Ð<
D�L
7& �&,+�'�:  � � - #�./��"+5  (/#�   �4+"  4�5/�!")  )"+2!�4�"  Ï
D L�& #")!"  

.!& 5=�4�"  Ò
C0C>L) )�.!& &<%�  � Ó
� 
 E0DE� 

��#")!*)3�  � � 
 C0E< �& � Ó
� 
 E0DE, %�1!&  .#�,���  )�4!�)�$ , =�  

0"/���.&  /#�  5.0��1�!"4�2  �";4!�0�  �& 4$�#�0�)&!�0�  �$4/�#�%�!�&+2!�-  
.&$�!")  #�./��"+5  /#�;%&<�24* . 
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� � - �	6�	��
  
 

��3.�  
3�4+�!")  
)".1!�3�"  

Ï 

�")�!1  5!& 4;�3�"  Ò 

0,975 0,95 0,90 0,10 0,05 0,025 0,01 

3 0,216 0,352 0,584 6,25 7,81 9,35 11,34 
4 0,484 0,711 1,06 7,78 9,49 11,14 13,28 
5 0,831 1,15 1,61 9,24 11,07 12,83 15,09 
6 1,24 1,64 2,20 10,64 12,59 14,45 16,81 
7 1,69 2,17 2,83 12,02 14,07 16,01 18,48 
8 2,18 2,73 3,49 13,36 15,51 17,53 20,09 
9 2,70 3,33 4,17 14,68 16,92 19,02 21,67 
10 3,25 3,94 4,87 15,99 18,31 20,48 23,21 
11 3,82 4,57 5,58 17,28 19,68 21,92 24,73 
12 4,40 5,23 6,30 18,55 21,03 23,34 26,22 
13 5,01 5,89 7,04 19,81 22,36 24,74 27,69 
14 5,63 6,57 7,79 21,06 23,68 26,12 29,14 
15 6,26 7,26 8,55 22,31 25,00 27,49 30,58 
20 9,59 10,85 12,44 28,41 31,41 34,17 37,57 
26 13,84 15,38 17,29 35,56 38,88 41,92 45,64 
30 16,79 18,49 20,60 40,26 43,77 46,98 50,89 
40 24,43 26,51 29,05 51,81 55,76 59,34 63,69 
60 40,48 43,19 46,46 74,40 79,08 83,20 88,38 
120 91,57 95,70 100,6 140,2 146,6 152,2 158,9 
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�	���	�  6 
����
��  ��	����	���  �	���
��	�	  �	6�	��
�  
 (z) 

 

z 
�#4,�>  5!&$ +"3.*  $�%�  �.*  z 

0 1 2 3 4 5 6 7 8 9 
0,0 0,3989 0,3989 0,3989 0,3988 0,3986 0,3984 0,3982 0,03980 0,3977 0,3973 
0,1 0,3970 0,3965 0,3961 0,3956 0,3951 0,3945 0,3939 0,3932 0,3925 0,3918 
0,2 0,3910 0,3902 0,3894 0,3885 0,3876 0,3867 0,3857 0,3847 0,3836 0,3825 
0,3 0,3814 0,3802 0,3790 0,3778 0,3765 0,3752 0,3739 0,3726 0,3712 0,3697 
0,4 0,3683 0,3668 0,3653 0,3637 0,3621 0,3605 0,3589 0,3572 0,3555 0,3558 
0,5 0,3521 0,3503 0,3485 0,3467 0,3448 0,3429 0,3410 0,3391 0,3372 0,3352 
0,6 0,3332 0,3312 0,3292 0,3271 0,3251 0,3230 0,3209 0,3187 0,3166 0,3114 
0,7 0,3123 0,3101 0,3079 0,3056 0,3034 0,3011 0,2989 0,2966 0,2943 0,2920 
0,8 0,2897 0,2874 0,2851 0,2827 0,2803 0,2780 0,2756 0,2732 0,2709 0,2685 
0,9 0,2661 0,2637 0,2613 0,2589 0,2565 0,2541 0,2516 0,2492 0,2468 0,2444 
1,0 0,2420 0,2396 0,2371 0,2347 0,2323 0,2299 0,2275 0,2251 0,2227 0,2203 
1,1 0,2179 0,2155 0,2131 0,2107 0,2083 0,2059 0,2036 0,2012 0,1989 0,1965 
1,2 0,1942 0,1919 0,1895 0,1872 0,1849 0,1826 0,1804 0,1781 0,1758 0,1736 
1,3 0,1714 0,1691 0,1669 0,1647 0,1626 0,1604 0,1582 0,1561 0,1539 0,1518 
1,4 0,1497 0,1476 0,1456 0,1435 0,1415 0,1394 0,1374 0,1354 0,1334 0,1315 
1,5 0,1295 0,1276 0,1257 0,1238 0,1219 0,1200 0,1182 0,1163 0,1145 0,1127 
1,6 0,1109 0,1092 0,1074 0,1057 0,1040 0,1023 0,1006 0,0989 0,0973 0,0957 
1,7 0,0940 0,0925 0,0909 0,0883 0,0878 0,0863 0,0848 0,0833 0,0818 0,0804 
1,8 0,0790 0,0775 0,0761 0,0748 0,0734 0,0721 0,0707 0,0694 0,0681 0,0669 
1,9 0,0656 0,0644 0,0632 0,0620 0,0608 0,0596 0,0584 0,0573 0,0562 0,0551 
2,0 0,0540 0,0529 0,0519 0,0508 0,0498 0,0488 0,0478 0,0468 0,0459 0,0449 
2,1 0,0440 0,0431 0,0422 0,0413 0,0404 0,0396 0,0387 0,0379 0,0371 0,0363 
2,2 0,0355 0,0347 0,0339 0,0332 0,0327 0,0317 0,0310 0,0303 0,0297 0,0290 
2,3 0,0283 0,0277 0,0270 0,0264 0,0258 0,0252 0,0246 0,0241 0,0235 0,0229 
2,4 0,0224 0,0219 0,0213 0,0208 0,0203 0,0198 0,0194 0,0189 0,0184 0,0180 
2,5 0,0175 0,0171 0,0167 0,0163 0,0158 0,0154 0,0151 0,0147 0,0143 0,0139 
2,6 0,0136 0,0132 0,0128 0,0125 0,0122 0,0119 0,0116 0,0113 0,0110 0,0107 
2,7 0,0104 0,0101 0,0099 0,0096 0,0093 0,0091 0,0088 0,0086 0,0084 0,0081 
2,8 0,0079 0,0077 0,0075 0,0073 0,0071 0,0069 0,0067 0,0065 0,0063 0,0061 
2,9 0,0060 0,0058 0,0056 0,0055 0,0053 0,0051 0,0050 0,0048 0,0047 0,0046 
3,0 0,0044 0,0043 0,0042 0,0040 0,0039 0,0038 0,0037 0,0036 0,0035 0,0034 
3,1 0,0033 0,0032 0,0031 0,0030 0,0029 0,0028 0,0027 0,0026 0,0025 0,0025 
3,2 0,0024 0,0023 0,0022 0,0022 0,0021 0,0020 0,0020 0,0019 0,0018 0,0018 
3,3 0,0017 0,0017 0,0016 0,0016 0,0015 0,0015 0,0014 0,0014 0,0013 0,0013 
3,4 0,0012 0,0012 0,0012 0,0011 0,0011 0,0010 0,0010 0,0010 0,0009 0,0009 
3,5 0,0009 0,0008 0,0008 0,0008 0,0008 0,0007 0,0007 0,0007 0,0007 0,0006 
3,6 0,0006 0,0006 0,0006 0,0005 0,0005 0,0005 0,0005 0,0005 0,0005 0,0004 
3,7 0,0004 0,0004 0,0004 0,0004 0,0004 0,0004 0,0003 0,0003 0,0003 0,0003 
3,8 0,0003 0,0003 0,0003 0,0003 0,0003 0,0002 0,0002 0,0002 0,0002 0,0002 
3,9 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002 0,0001 0,0001 
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�	���	�  7 
6�������  �������
��	�  =������  Õ� Ö× �  �
�  6��	��  

��
?�  
 

z 
�#4,�>  5!&$ +"3.*  $�%�  �.*  z 

0 1 2 3 4 5 6 7 8 9 
0,0 0,0000 0,0001 0,0002 0,0005 0,0008 0,0013 0,0018 0,0024 0,0032 0,0040 
0,1 0,0050 0,0060 0,0072 0,0084 0,0098 0,0112 0,0127 0,0143 0,0161 0,0179 
0,2 0,0198 0,0218 0,0239 0,0261 0,0284 0,0308 0,0332 0,0358 0,0384 0,0412 
0,3 0,0440 0,0469 0,0499 0,0530 0,0562 0,0594 0,0628 0,0662 0,0697 0,0732 
0,4 0,0769 0,0806 0,0844 0,0883 0,0923 0,0963 0,1004 0,1046 0,1088 0,1131 
0,5 0,1175 0,1220 0,1265 0,1310 0,1357 0,1404 0,1451 0,1499 0,1548 0,1597 
0,6 0,1647 0,1698 0,1749 0,1800 0,1852 0,1904 0,1957 0,2010 0,2064 0,2118 
0,7 0,2173 0,2228 0,2283 0,2339 0,2395 0,2452 0,2508 0,2566 0,2623 0,2681 
0,8 0,2739 0,2797 0,2855 0,2914 0,2973 0,3032 0,3091 0,3151 0,3211 0,3270 
0,9 0,3330 0,3390 0,3450 0,3511 0,3571 0,3632 0,3692 0,3753 0,3813 0,3874 
1,0 0,3935 0,3995 0,4056 0,4117 0,4177 0,4238 0,4298 0,4359 0,4419 0,4479 
1,1 0,4539 0,4599 0,4659 0,4719 0,4779 0,4838 0,4897 0,4956 0,5015 0,5074 
1,2 0,5132 0,5191 0,5249 0,5307 0,5364 0,5422 0,5479 0,5536 0,5592 0,5649 
1,3 0,5704 0,5760 0,5815 0,5871 0,5925 0,5980 0,6034 0,6088 0,6141 0,6194 
1,4 0,6247 0,6299 0,6351 0,6403 0,6454 0,6505 0,6555 0,6606 0,6655 0,6705 
1,5 0,6753 0,6802 0,6850 0,6898 0,6945 0,6992 0,7038 0,7084 0,7130 0,7175 
1,6 0,7220 0,7264 0,7308 0,7351 0,7394 0,7437 0,7479 0,7520 0,7562 0,7602 
1,7 0,7643 0,7682 0,7722 0,7761 0,7799 0,7837 0,7875 0,7912 0,7949 0,7985 
1,8 0,8021 0,8056 0,8092 0,8126 0,8160 0,8194 0,8227 0,8260 0,8292 0,8324 
1,9 0,8355 0,8386 0,8417 0,8447 0,8477 0,8506 0,8535 0,8564 0,8592 0,8619 
2,0 0,8647 0,8674 0,8700 0,8726 0,8752 0,8777 0,8802 0,8826 0,8851 0,8874 
2,1 0,8898 0,8920 0,8943 0,8965 0,8987 0,9009 0,9030 0,9051 0,9071 0,9091 
2,2 0,9111 0,9130 0,9149 0,9168 0,9186 0,9204 0,9222 0,9240 0,9257 0,9274 
2,3 0,9290 0,9306 0,9322 0,9338 0,9353 0,9368 0,9383 0,9397 0,9411 0,9425 
2,4 0,9439 0,9452 0,9465 0,9478 0,9490 0,9503 0,9515 0,9527 0,9538 0,9550 
2,5 0,9561 0,9572 0,9582 0,9593 0,9603 0,9613 0,9623 0,9632 0,9641 0,9651 
2,6 0,9660 0,9668 0,9677 0,9685 0,9693 0,9702 0,9709 0,9717 0,9724 0,9732 
2,7 0,9739 0,9746 0,9753 0,9760 0,9766 0,9772 0,9778 0,9784 0,9790 0,9796 
2,8 0,9802 0,9807 0,9813 0,9818 0,9823 0,9828 0,9833 0,9837 0,9842 0,9846 
2,9 0,9851 0,9855 0,9859 0,9863 0,9867 0,9871 0,9875 0,9878 0,9882 0,9885 
3,0 0,9889 0,9892 0,9896 0,9899 0,9902 0,9905 0,9907 0,9910 0,9913 0,9916 
3,1 0,9918 0,9921 0,9923 0,9925 0,9928 0,9930 0,9932 0,9934 0,9936 0,9938 
3,2 0,9940 0,9942 0,9944 0,9946 0,9947 0,9949 0,9951 0,9952 0,9954 0,9955 
3,3 0,9957 0,9958 0,9960 0,9961 0,9962 0,9963 0,9965 0,9966 0,9967 0,9968 
3,4 0,9969 0,9970 0,9971 0,9972 0,9973 0,9974 0,9975 0,9976 0,9976 0,9977 
3,5 0,9978 0,9979 0,9980 0,9980 0,9981 0,9982 0,9982 0,9983 0,9984 0,9984 
3,6 0,9985 0,9985 0,9986 0,9986 0,9987 0,9987 0,9988 0,9989 0,9989 0,9989 
3,7 0,9990 0,9990 0,9990 0,9991 0,9991 0,9991 0,9992 0,9992 0,9992 0,9993 
3,8 0,9993 0,9993 0,9993 0,9994 0,9994 0,9994 0,9994 0,9995 0,9995 0,9995 
3,9 0,9995 0,9995 0,9995 0,9996 0,9996 0,9996 0,9996 0,9996 0,9997 0,9997 

 


