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

 &4��!  .&0&+2!�( /�-�,$�  )�0���)+�!!*  ���&+�: . ��!&  .&+�1��2  )"�  
.&4��4�)5)&!�0�  4/�4�,5  !&+&0��1�!!* , �� !�4�"  )�%"#7)&+2!�-  "!4�#5%�!�")  " 
/#�4�#�() , $)&+"9"$&'"( )�$�!&)'* . 

�&+&0��1�!!*  )�#4�&�5  %�1�  )�$�!5)&��4*  �+*  )�0���)+�!!*  *$ ��!";(  
���&+" , �&$ " /&#�"( ���&+�: , �,#�,+�!!*  *$�-  )����24*  !& /�/�#��!2�  
!&+&0��1�!�%5  )�#4�&�" . �  �4�&!!2�%5  )�/&�$5  #�.%"#�  ���&+�:  ��#�%57�24*  
&)��%&�� !�  :  .&+�1&�2 )"�  /�+�1�!!*  #".&+2!�0�  "!4�#5%�!�5  �& 5/�#")  
)�#4�&�5  )"�!�4!�  !&+&0��15)&+2!�-  ,&.  �,#�,+7)&!�(  ���&+" . �$+&�!"4�2  
!&+&0��1�!!*  /#�  '2�%5  /�*4!7;�24*  !��,-"�!"4�7  ��#�%&!!*  !��,-"�!�(  
�� !�4�"  #�.%"#") 5 ���&+�:  �+*  )4";( /&#�"(. 

�4!57�2  4/�4�,�  !&+&0��1�!!*  )�#4�&�")  .& /#�,!�%�  ���&+*%�  " .& 
��&+�!�% . 

 
���%  �% 5%(�%  )  "�,���  – )�) ���  �4�,+�)�4�"  4/�4�,5  !&+&0��1�!!*  

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

 
	,-%� %  )  �% �2 %<�  )  


&,�#&��#!5  #�,��5  )�$�!57�2  !& )�#4�&�&-  .  ���  ��$&#!�(  0#5/�  9"#%� 
HAAS &,�  !& ��$&#!� -0)�!��#".!�%5  )�#4�&�"  %���+"  16� 20 (1� 62). �#�  
)�$�!&!!"  #�,���  )�$�#�4��)57�2  0+&�$" %"$#�%��#�  �& 3�&!0�!'�#$5+" . 
�&#&$��#�4��$�  )�#4�&�")  �& )�%"#7)&+2!�-  "!4�#5%�!�")  /#�)���!"  )  
���&�$5  1. 

 
������� !  "�#�$� �%&!'  ��  (�#� %  )  "�,���  

�/�4",  !&+&0��1�!!*  )�#4�&�5  .& /#�,!�%�  ���&+*%�  /�+*0&;  )  
/�/�#��!":  54�&!�)'"  #".&+2!�0�  "!4�#5%�!�5  �& 5/�#")  !& !��,-"�!�:  
!&+&0��15)&+2!�:  #�.%"# .& ��/�%�0�7  )�%"#7)&+2!�0�  "!4�#5%�!�&  " 
!&4�5/!�  $�#�$�5)&!!*  (-!2�0�  /�+�1�!!*  .& #�.5+2�&�&%� )�%"#") /#�,!�-  
���&+�: , �,#�,+�!�-  !& !&+&0��1�!�%5  )�#4�&�" . 

�+*  #�&+".&'"( !&+&0��1�!!*  !��,-"�!�  )�.!& ���  )�+� �!5  
!&+&0��15)&+2!�0�  #�.%"#5, <�  �, �4+7;�24*  .& !&4�5/!�%�  .&+�1!�4�*%� : 

�+*  .�)!"3!"-  /�)�#-�!2  

��
�#TS��D��
�#D 5,03 ++= , 

�+*  )!5�#"3!"-  /�)�#-�!2  

��
�#TS�$D��
�#D 5,03 --=
, 
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��  �$D��D ,  – )"�/�)"�!�  !&:%�!3�:  �& !&:,"+23�:  0#&!� !�:  #�.%"# 

�,#�,+7)&!�(  /�)�#-!" ; 
S – 4�#��!2�$)&�#&�� !�  )"�-�+�!!* , <�  -&#&$��#�.5;  �� !"4�2  �&!�0�  

4/�4�,5  �,#�,+�!!*  (/#�  #�.#&-5!$&-  %�1!&  /#�:%&��  TS 1,0= , T  – ��/54$  
!& #�.%"# ���&+" , <�  ��#�%5;�24* ); 

��
�#T  – ��/54$  !& !&+&0��1�!!*  

222
��%���#���K��
�#T eee ++=

, 

��  K – $��9"'";!�  )"�!�4!�0�  #�.4"7)&!!* , <�  -&#&$��#�.5;  )"�-�+�!!*  

.&$�!")  #�./��"+5  ���e , ��#e , ��%�e  )"�  !�#%&+2!�0�  .&$�!5  (K = 1...1,2); 

���e  – /�-�,$&  )�%"#7)&!!*  /#�,!�-  ���&+�: , *$& .&+�1��2  )"�  

�� !�4�"  )�%"#7)&+2!�0�  "!4�#5%�!�5  ( ���� ±=e , �  - '"!&  /��"+$�  
)�%"#7)&+2!�0�  "!4�#5%�!�5 ); 

��#e  – /�-�,$&  #�05+7)&!!*  /�+�1�!!*  #".&+2!�0�  "!4�#5%�!�5  &,�  

5/�#5 , *$& .&+�1��2  )"�  $�!4�#5$'"(  #�05+7)&+2!�0�  /#�4�#�7  �& �� !�4�"  
)�$�#�4��)5)&!�-  )�%"#7)&+2!�-  "!4�#5%�!�")  (�&,+.1.1); 

��%�e  – /�-�,$&  4/�4�,5  #�.#&-5!$5  )�+� �!�  !&+&0��15)&!�0�  

#�.%"#5; 

n

S
��%� =e

,
 

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

��
�#T��
�#DD��
�#T��
�#D +££- , 
(1) 

��  D  – 4�#��!":  #�.%"# /#�,!�-  ���&+�: , �,#�,+�!�-  !& !&+&0��1�!�%5  
)�#4�&�" ; 

�
=

=
n

i n
iD

D
1 ,

 

iD  – /��� !"  #�.%"#�  /#�,!�-  ���&+�: . 

�$<�  5%�)& (1) !�  )�$�!5;�24* , ��  )�$�!57�2  /"�!&+&0��1�!!*  )�#4�&�5 . 
�+*  �'"!$�  �� !�4�"  !&+&0��1�!!*  )�#4�&�5  $�#�4�57�24*  .&+�1!"4�7  

atnD��
�#D
&���S

t £-=
1

,
 

 
(2) 
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��  ,t  at  – )"�/�)"�!�  #�.#&-5!$�)�  �& �&,+� !�  .!& �!!*  $#���#"7  

��27��!�& ; at  )�,�#&;�24*  .& �&,+�'*%�  (���&��$  2), )�-��* �  .  #")!*  

.!& 5<�4�"  '  = 0,05 �&  �4+& 4�5/�!")  )"+2!�4�"  f = n – 1; 
S&���  – 4�#��!2�$)&�#&�� !�  )"�-�+�!!* , <�  -&#&$��#�.5;  �":4!5  

(9&$�� !5 ) �� !"4�2  �,#�,+�!!*  

1
1

2)(

-

�
=

-
=

n

n

i
DiD

&���S
.
 

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

�&,+�'*  1.1. 

��-�,$&  #�05+7)&!!*  ��#e  /�+�1�!!*  #".&+2!�0�  "!4�#5%�!�5  /#�  

!&+&0��1�!!"  )�#4�&�5  
�/�4",  #�05+7)&!!*  /�+�1�!!*  #".&+2!�0�  

"!4�#5%�!�5  ��#e , %$% 

=& +"%,�% .  '"!�7  /��"+$� , %%: 
0,03………………………………………............. 
0,05………………………………………............. 
0,1-0,5……………………………………............ 

 
10...30 
15...30 
30...70 

=& "!��$&��#!�%  5/�#�%  .  '"!�7  /��"+$� , %%: 
0,01………………………………………............. 
0,002………………………………………........... 

 
 

10...15 
3...5 

=& 1�#4�$�%  5/�#�% ……………………………. 20...50 
=& ��&+�!�% : 
#".�'2  /"�)��*�2  ��  ��&+�!5  /�/�#� !�%  
45/�#��% …………………………………………. 
$�!�#�+2  .& /&/�#�)�%  <5/�% …………………. 
$�!�#�+2  .& %��&+�)�%  <5/�% …………………. 

 
 

20...30 
10...20 
7...10 

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

 &4��!&  /#�,!�-  ���&+�:  "�5�2  5 ,#&$. ��%5  )�!�  )�$�#�4��)5;�24*  /#�  
�,#�,+�!!"  �#",!�-  ���&+�:  !�4$+&�!�(  $�!9"05#&'"( . 

 
��")��#  (�#� %  )  "�,���  

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

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

���&+*%� . 
4. ��.!& ���  )�+� �!5  !&+&0��15)&+2!�0�  #�.%"#5 ��
�#D  ()�-"�!"  �&!"  
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)��&;  )�$+&�& ). 
5. �&+&0�����  )�#4�&�  !& �, �4+�!5  )�+� �!5  !&+&0��15)&+2!�0�  

#�.%"#5. 
6. �,#�,���  /#�,!"  ���&+" . 
7. ��%"#*��  �,#�,+�!"  ���&+" . ��.5+2�&��  )�%"#") iD  .&!�4��  )  �&,+.1.2 �& 

/#��4�&)���  0#&9" !�  !& 0�#�.�!�&+2!":  +"!"( 4/"+2!�  ." .!& �!!*%�  ��
�#D , 

��D  �& �$D . 

8. �'"!���  *$"4�2 " �� !"4�2  !&+&0��1�!!* . 
9. =#�,���  )�4!�)$�  /�  #�,��" . 
 
�&,+�'*  1.2. 
��.5+2�&��  )�%"#") �,#�,+7)&!�0�  #�.%"#5 /#�,!�-  ���&+�:  
8  . //  1 2 3 4 5 6 
��.%"#  
���&+"  

iD , %% 

      

 
6$!2�  *"���#�-3  

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

0��%��#� !"  /&#&%��#�  :�0�  #".&+2!�(  &4��!� , 9�#%&, #�.%"#�  �& %&��#"&+ 
.&0���)�$ , #�1�%  �,#�,+�!!* . 

4. �&.)&  �& -&#&$��#�4��$�  )�%"#7)&+2!�-  "!4�#5%�!�") . 
5. ��.#&-5!$�  !&+&0��15)&+2!�0�  #�.%"#5. 
6. ��.5+2�&��  )�%"#7)&!!*  #�.%"#") /#�,!�-  ���&+�:  (�&,+.1.2). 
7. �#&9" !�  /#��4�&)+�!!*  #�.5+2�&�")  #�,��� . 
8. ��.#&-5!$�  �+*  )�.!& �!!*  *$�4�"  �& �� !�4�"  !&+&0��1�!!* . 
9. ��4!�)$�  /�  #�,��" . 
 

���%  )  �-)  *!�+���(#�  ��  (�#� %  )  "�,���  
1. ���&  �& .&)�&!!*  #�,��� . 
2. �4�,+�)�4�"  4/�4�,5  !&+&0��1�!!*  )�#4�&�")  .& /#�,!�%�  ���&+*%� . 
3. ��%  -&#&$��#�.5;�24*  *$"4�2 !&+&0��1�!!*  )�#4�&�5 ? 
4. �$  )�.!& ���  �� !"4�2  !&+&0��1�!!*  )�#4�&�5 ? 
5. �$"  9&$��#�  )�.!& &7�2  /�-�,$5  !&+&0��1�!!* ? 
6. �$  )�.!& &��  )�+� �!5  !&+&0��15)&+2!�0�  #�.%"#5? 
7. ��%  -&#&$��#�.5;�24*  �� !"4�2  !&+&0��1�!!*  )�#4�&�5 ? 
8. �#&)�+&  ,�./�$�  /#�  )�$�!&!!"  +&,�#&��#!�(  #�,��� . 
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��	���	���  �	�	��  :  2 
 

��
��	4;����  ���������  6�  ���
	�	�  

 
���%  �% 5%(�%  )  "�,���  – )�) ���  �4�,+�)�4�"  4/�4�,5  !&+&0��1�!!*  

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

 
	,-%� %  )  �% �2 %<�  )  


&,�#&��#!5  #�,��5  )�$�!57�2  !& )�#4�&�&-  .  ���  ��$&#!�(  0#5/�  9"#%� 
HAAS &,�  !& ��$&#!� -0)�!��#".!�%5  )�#4�&�"  %���+"  16� 20 (1� 62). �#�  
)�$�!&!!"  #�,���  )�$�#�4��)57�2  0+&�$" %"$#�%��#�  �& 3�&!0�!'�#$5+" . 
�&#&$��#�4��$�  )�#4�&�")  �& )�%"#7)&+2!�-  "!4�#5%�!�")  /#�)���!"  )  
���&�$5  1. 

 
������� !  "�#�$� �%&!'  ��  (�#� %  )  "�,���  

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

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

)(5,0/
�$D��D�D +=

, 

��  �$D��D ,  - )"�/�)"�!�  !&:%�!3�:  �& !&:,"+23�:  0#&!� !�:  #�.%"# 

�,#�,+7)&!�(  /�)�#-!" . 

�"4+*  �,#�,+�!!*  !�)�+�$�(  $"+2$�4�" ���&+�:  (�  = 5...10 3� .) #�.%"# /
�D  

$�#�05;�24* : 

�����D�D D-= /
, 

�� ����D  - )�+� �!&  /�/#&)$� , <�  )#&-�)5;  4�&!  ��-!�+�0" !�(  4�4��%� , 

��
�#DD���� -=D
. 

D  - 4�#��!;  &#�9%��� !�  .!& �!!*  �,#�,+7)&!�0�  #�.%"#5 .& 
#�.5+2�&�&%� )�%"#5 n ���&+�: , )�0���)+�!�-  /#�  !&+&0��1�!!"  )�#4�&�5  !& 
#�.%"#, 

�
=

=
n

i n
iD

D
1 ; 
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��
�#D  - !&+&0��15)&+2!�:  #�.%"#, <�  )�.!& &;�24*  .& .&+�1!�4�*%� : 
�+*  .�)!"3!2�(  /�)�#-!"  

&���S��D��
�#D 3+= ; 

�+*  )!5�#"3!2�(  /�)�#-!"  

&���S�$D��
�#D 3-= . 

S - 4�#��!2�$)&�#&�� !�  )"�-�+�!!* , <�  -&#&$��#�.5;  �":4!5  (9&$�� !5 ) 
�� !"4�2  �,#�,+�!!*  !& �&!�%5  )�#4�&�" ; 

1
1

2)(

-

�
=

-
=

n

n

i
DiD

&���S
.
 

��/54$  !& �4�&�� !�:  #�.%"# ��&+�!5  )4�&!�)+7;�24*  .  5%�)�  

T�T )15,0...1,0(= , 

��  T  - ��/54$  !& �,#�,+7)&!�:  #�.%"#. 
�#�  !&+&0��15)&!!"  /�  ��&+�!5  !��,-"�!�  /�+�1�!!*  #".&+2!�0�  

"!4�#5%�!�5  )  �42�)�%5  �& #&�"&+2!�%5 !&/#*%$&- )�.!& &7�2  ��#$&!!*%  :�0�  
#".&+2!�-  $#�%�$ &,�  )�#3�!  ��  )"�/�)"�!�-  /�)�#-�!2  ��&+�!5 . �&�":!"4�2  
$�!�&$�5  $�!�#�+77�2  .& ��/�%�0�7  %��&+�)�0�  &,�  /&/�#�)�0�  <5/") . 

��-�,$5  !&+&0��1�!!*  )  �&$�%5 )�/&�$5  )�.!& &7�2  .& 9�#%5+�7  

2
.

2
. 
������#����#K��
�# eee +=

,
 

��  ����# .e  - /�-�,$&  )�0���)+�!!*  ��&+�!5 , <�  %�1�  $�+�)&��4*  )  

%�1&- 10...20 %$%; 


������# .e  - /�-�,$&  #�05+7)&!!*  /�+�1�!!*  "!4�#5%�!�5  .& <5/�%  

(�&,+. 1.1); 
K - $��9"'";!� , <�  )#&-�)5;  )"�-�+�!!*  .&$�!5  #�./��"+5  /�-�,�$  )"�  

!�#%&+2!�0�  (K = 1...1,2). 
�&+&0��1�!!*  .& ��&+�!�%  %�!3  �#5��%"4�$� , <�  ��.)�+*;  .,"+23���  

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

 
��")��#  (�#� %  )  "�,���  

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

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

#�,� �0�  $#�4+�!!*  ���&+"  ()��&;  )�$+&�& ). 
5. ��0���)���  ��&+�! , )�$�#�4��)57 �  4/�4",  /#�,!�-  -��")  " /#�%"#") . 
6. �&+&0�����  )�#4�&�  !& �,#�,+�!!*  /&#�"( ���&+�:  .& ��&+�!�%  

�"&%��#�% /
�D . 

7. �,#�,���  /&#�"7  ���&+�: . 
8. ��%"#*��  �,#�,+�!"  ���&+" . ��.5+2�&��  )�%"#") iD  .&!�4��  )  �&,+.2.1 �& 

/#��4�&)���  0#&9" !�  !& 0�#�.�!�&+2!":  +"!"( 4/"+2!�  ." .!& �!!*%�  /
�D , ��D  

�& �$D . 

9. ��.!& ���  )�+� �!5  /�/#&)$�  ����D , �4�&�� !�:  #�.%"# ��&+�!5  �D , 

��/54$  !& �4�&�� !�:  #�.%"# ��&+�!5  �T  �& /�-�,$5  !&+&0��1�!!*  ��
�#e . 

10. �&+&0�����  )�#4�&�  !& �,#�,+�!!*  /&#�"( ���&+�:  .& ��&+�!�%  
�"&%��#�% �D . 

7. �,#�,���  /&#�"7  ���&+�: . 
11. ��.!& ���  *$"4�2 !&+&0��1�!!* , .&%"#�)3�  )�0���)+�!"  ���&+"  

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

12. ���&��  #�.5+2�&��  )�%"#") !& 0#&9"$. 
13. =#�,���  )�4!�)$�  /�  #�,��" . 
 
�&,+�'*  2.1. 
��.5+2�&��  )�%"#") �,#�,+7)&!�0�  #�.%"#5 /&#�"( ���&+�:  
8  . //  1 2 3 4 5 6 

��.%"#  ���&+"  

iD , %% .& 

��&+�!�%  /
�D  

      

��.%"#  ���&+"  

iD , %% .& 

��&+�!�%  �D  

      

 
6$!2�  *"���#�-3  

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

0��%��#� !"  /&#&%��#�  :�0�  #".&+2!�(  &4��!� , 9�#%&, #�.%"#�  �& %&��#"&+ 
.&0���)�$ , #�1�%  �,#�,+�!!* . 

4. �&.)&  �& -&#&$��#�4��$�  )�%"#7)&+2!�-  "!4�#5%�!�") . 
5. ��.!& �!!*  /�/�#��!2�0�  #�.#&-5!$�)�0�  #�.%"#5 ��&+�!5 . 
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6. ��.5+2�&��  )�%"#7)&!!*  #�.%"#") /&#�"( ���&+�:  .& /�/�#��!"%  �& 
�4�&�� !�%  ��&+�!�%  (�&,+.2.1). 

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

#�.%"# ��&+�!5  �& /�-�,$�  !&+&0��1�!!* . 
9. ��4!�)$�  /�  #�,��" . 

 
 

���%  )  �-)  *!�+���(#�  ��  (�#� %  )  "�,���  
1. ���&  �& .&)�&!!*  #�,��� . 
2. �4�,+�)�4�"  4/�4�,5  !&+&0��1�!!*  )�#4�&�5  .& ��&+�!�% . 
3. �$"  �&!"  ;  )�-"�!�%�  �+*  )�.!& �!!*  /�/�#��!"-  #�.%"#") ��&+�!5 ? 
4. �+*   �0�  )�.!& &;�24*  )�+� �!&  ����D ? 

5. �$"  9&$��#�  )/+�)&7�2  !& )�+� �!5  /�-�,$�  !&+&0��1�!!*  )�#4�&�5  .& 
��&+�!�% ? 

6. �$  )�.!& ���  )�+� �!5  /�/�#��!2�0�  #�.%"#5 ��&+�!5 ? 
7. ��%  -&#&$��#�.5;�24*  �� !"4�2  !&+&0��1�!!*  )�#4�&�5 ? 
8. �#&)�+&  ,�./�$�  /#�  )�$�!&!!"  +&,�#&��#!�(  #�,��� . 
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��	���	���  �	�	��  :  3 
 

�
6�������  ������	�  �	�
��
  	��	�
����  4���
��  �  

6�4����  ����	
	������  �
�����  

 
���%  �% 5%(�%  )  "�,���  – )�) ���  4/�4�,�  ��4*0!�!!*  .&�&!�(  

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

 
	,-%� %  )  �% �2 %<�  )  


&,�#&��#!5  #�,��5  )�$�!57�2  !& )�#4�&�&-  .  ���  ��$&#!�(  0#5/�  9"#%� 
HAAS &,�  !& ��$&#!� -0)�!��#".!�%5  )�#4�&�"  %���+"  16� 20 (1� 62). �#�  
)�$�!&!!"  #�,���  )�$�#�4��)57�2  0+&�$" %"$#�%��#�  �& 3�&!0�!'�#$5+" . 
�&#&$��#�4��$�  )�#4�&�")  �& )�%"#7)&+2!�-  "!4�#5%�!�")  /#�)���!"  )  
���&�$5  1. 

 
������� !  "�#�$� �%&!'  ��  (�#� %  )  "�,���  

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

�� !"4�2  )�0���)+�!!*  /#�.!& &;  $�!4�#5$��# , )�-��* �  .  )�%�0  �+*  
.&,�./� �!!*  95!$'"�!&+2!�0�  /#�.!& �!!*  )�#�,5 . �� !"4�2  5 
%&3�!�,5�5)&!!"  %&; )�+�$�  .!& �!!*  �+*  /"�)�<�!!*  �$4/+5&�&'":!�-  
*$�4��:  %&3�! , .,"+23�!!*  (-  ��)0�)" !�4�" , !&�":!�4�" , 3)��$"4!�-  �& "!3�-  
-&#&$��#�4��$ . 

���4�)!�  ��  /�)�#-�!2  ���&+�:  %&3�!  �� !"4�2  �'"!7;�24*  �&$�%�  
/�$&.!�$&%� : 

- �� !"4�7  #�.%"#"); 
 -�� !"4�7  9�#%�  /�)�#-!" ; 
 -�� !"4�7  ).&;%!�0�  #�.�&35)&!!*  /�)�#-�!2 . 
�#�  �'"!7)&!!"  �� !�4�"  #�.%"#") )�$�#�4��)57�2  �&$" /�!*��* : 
������
	��
  ��=���  – #�.%"#, )�.!& �!�:  $�!4�#5$��#�%  /#�  

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

)�%"#*!�:  ". !��,-"�!�7  �� !"4�7 ; 
���
����  – 45$5/!"4�2  ��/54$")  ��!�0�  #")!*  �� !�4�"  �+*  .&�&!�0�  

�"&/&.�!5  #�.%"#"). 
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�� !"4�2  9�#%�  /�)�#-�!2  �& �� !"4�2  (-  ).&;%!�0�  #�.�&35)&!!* , *$<�  
)�!&  !�  �,5%�)+�!&  ���&�$�)�%�  )�%�0&%� !& $#�4+�!!" , /�)�!!&  ,5��  5 %�1&- 
��/54$5  !& /�)!�:  #�.%"#. 

�4!�)!"  )"�-�+�!!*  9�#%�  '�+"!�#" !�-  /�)�#-�!2  �& /+�<�!  /��"+*7�2  
!& !&4�5/!"  )��� . 

���
	����	  – )"�-�+�!!*  )"�  $#50+�4�", /#�  *$�%5 #�&+2!�:  /#�9"+2  
*)+*;  4�,�7  �)&+�/��",!5  9"05#5, !&:,"+23�:  " !&:%�!3�:  �"&%��#�  *$�(  
.!&-��*�24*  5 ).&;%!�  /�#/�!��$5+*#!�-  !&/#*%$&-. ��/54$  !& �)&+2!"4�2  
%�1�  )  ��*$�-  )�/&�$&-  /�#�)�<5)&��  ��/54$  !& �"&%��#, !&/#�$+&� , /#�  
)�0���)+�!!"  ��!$�4�"!!�-  )�5+�$ , <�  ��9�#%57�24*  /#�  �,#�,+�!!" , " 
!&,5)&��  /#&)�+2!�(  9�#%�  /#�  4$+&�&!!". 

�������  – )"�-�+�!!*  9�#%�  )"�  $#50&, /#�  *$�%5 #�&+2!�:  /#�9"+2  
*)+*;  4�,�7  ,&0&��0#&!!5 9"05#5. �0#&!$& �.!& &; , <�  $�!�5#  /�/�#� !�0�  
/�#���!5  ���&+"  4$+&��!�:  ". 4/�+5 �!�-  �50 #".!�0�  #&�"54&. �0#&!$& 
$+&4�9"$5;�24* .& $"+2$"4�7 0#&!�: . =�$#�%&, �0#&!$& .  !�/&#!�7  $"+2$"4�7 
0#&!�:  -&#&$��#�.57�24*  ��% , <�  �"&%��#�  /#�9"+7  /�/�#� !�0�  /�#���!5  5 
)4"-  !&/#*%$&- ��!&$�)" . 

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

��-�,$�  9�#%�  /+�<�!  !&: &4�"3�  -&#&$��#�.57�24*  �&$�%�  
/�$&.!�$&%� : 

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

�/5$+�4�" . 
�"�-�+�!!*  ).&;%!�0�  #�.�&35)&!!*  /�)�#-�!2  !&: &4�"3�  �'"!77�2  

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

��!�%  ". !&:)&1+�)"3�-  .&)�&!2  ��-!�+�0&  ;  &!&+". 9&$��#") , <�  
)�$+�$&7�2  �&$" /�-�,$�  �,#�,+�!!*  " #�.#�,+�!!*  .&-��")  <���  (-  545!�!!* . 

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

 

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

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

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

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

- ( ���� .��&  – /�-�,$&  )"�  ��%/�#&�5#!�-  ��9�#%&'":  �+�%�!�")  ��� ; 

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

- ( ��!+ .��&  – /�-�,$&  )"�  /#51!�-  ��9�#%&'":  �+�%�!�")  ��� . 
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��,��  
 

()  = f (( !�� , ( ����� , ( ��
�# , ( ���� .��& , (%��* .
���� , ( ��!+ .��& ). 
= �� $�  .�#5  %&��%&�� !�(  4�&��4��$�  /�-�,$� , <�  )�!�$&7�2  /#�  

)�0���)+�!!"  .&0���)�$ , (-  %�-&!" !�%5  �,#�,+�!!" , /"�   &4 $�!�#�+7 , 
4$+&�&!!*  )�#�,")  ��<�  %�1!&  /��"+���  !& �)"  0#5/�  – 4�4��%&�� !"  �& 
)�/&�$�)" , *$", )  4)�7   �#05 , %&7�2 4)�(  #".!�)��� . 

��4��%&�� !"  /�4�":!"  /�-�,$�  – '�  /�-�,$� , <�  !�  .%"!77�24*  �+*  )4";( 
/&#�"( .&0���)�$ . �&/#�$+&� , 5 ,"+23�4�"  )�/&�$") , - 0��%��#� !"  /�-�,$�  
)�#4�&�5 . 

��4��%&�� !"  .%"!!"  /�-�,$�  – '�  /�-�,$� , )�+� �!&  *$�-  .%"!7;�24*  )  
-��"  ��-!�+�0" !�0�  /#�'�45  .& )�.!& �!�%  .&$�!�% . �&/#�$+&� , .!�3�!!*  
#".&+2!�0�  "!4�#5%�!�5 . 

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

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

��4$#��!"  )�/&�$�)"  /�-�,$�  �#&/+*7�24*  ��4��2  #"�$� , !&/#�$+&� , 
$"+2$"4�2 ,#&$�)&!�-  ���&+�:  5 /&#�"(. 

>*  $+&4�9"$&'"* ��4��2  5%�)!&, ��%5 <�  )  ��!�-  )�/&�$&-  /�-�,$&  %�1�  
,5��  4�4��%&�� !�7 , & )  "!3�-  – )�/&�$�)�7 . 

= �� $�  .�#5  '";(  $+&4�9"$&'"( /�#)�!!"  /�-�,$�  �,#�,+�!!*  %�1!&  
�-&#&$��#�.5)&��  !&4�5/!�%   �!�% . 

�������  ���������  =��������  ( !�� . ��#5$�5#!�  )�!&  
4$+&�&;�24* .  /�-�,�$  ,&.5)&!!* , .&$#"/+�!!*  �& /#�4�#�7 . ��#3"  �)"  4$+&��)" 

;  )�/&�$�)�%�  /�-�,$&%� , & ��%5 " ( !��  �+*  /&#�"( .&0���)�$  ;  )�/&�$�)�7  
,�./�#�#)!�7  /�-�,$�7 ; 

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

�4!57�2  )�/&�$� , $�+�  ��!&  �/�#&'"*  )�$�!5;�24*  !& ��$"+2$�-  )�#4�&�&- -
�5,+�#&- . �  '2�%5  )�/&�$5  �+*  /&#�"( .&0���)�$  �&!& /�-�,$&  /�#�-����2  5 
0#5/5 )�/&�$�)�- . 

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

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

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

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

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

 

�5%&#!5 /�-�,$5  �,#�,+�!!*  ()  )�.!& &7�2  �+*  /�)!�-  #�.%"#") (*$ 
/#&)�+� , !&:,"+23  �� !�- ), *$" �#�,&  )��#�%&��  !& /�)!":  �/�#&'"( , .  %���7  
/#&)�+2!�4�"  /#�.!& �!!*  ��-!�+�0" !�-  ��/54$")  !& �$#�%�-  ��-!�+�0" !�-  
/�#�-��&-  &,�  /�#�)"#$�  %�1+�)�4�"  .&,�./� �!!*  �� !�4�"  #�.%"#"), .&�&!�-  
$#�4+�!!*%  �+*  9"!"3!�-  �/�#&'":  )�0���)+�!!*  ���&+" , *$ /#&)�+� , )  5%�)&- 
)�+�$�4�#":!�0�  " %&4�)�0�  ��/")  )�#�,!�'�) . 

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

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

)�$+7 ���  /�-�,$5  54�&!�)$�  ( !��  ��<� . 

�#�  )�.!& �!!"  ()  )�$�#�4��)57�2  �)&  �4!�)!�-  %����� :  
- %����  %&$4�%5%5-%"!"%5%5; 
- :%�)"#!"4!�:  %���� . 
�5�!"4�2  %����5  %&$4�%5%5-%"!"%5%5 /�+*0&;  )  ��%5, <�  #�.#&-�)&!"  

&!&+"�� !�  &,�  ��#�%&!"  ". ��)"�!�$")  .!& �!!*  /�#)�!!�-  /�-�,�$  /"�+*0&7�2  
&+0�,#&( !�%5 /"�45%�)5)&!!7 . 

�  .&0&+2!�%5 )�/&�$5  ()  )�.!& &7�2  !&4�5/!�%   �!�% : 
- /#�  �,#�,+�!!"  /+�<�!  
 

()  = ( !�� +( ����� +( ��
�# +( ���� .��& +(%��* .
���� +( ��!+ .��& ; 
 
- /#�  �,#�,+�!!"  /�)�#-�!2  �,�#�&!!*  

 

()  = 2(( !�� +( ��
�# +( ���� .��& +(%��* .
���� +( ��!+ .��& )+( ����� . 
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�#�  )�$�#�4�&!!"  %����5  %&$4�%5%5-%"!"%5%5 ))&1&7�2 , <�  $�1!&  .  
/�#)�!!�-  /�-�,�$  %&; 4)�;  %&$4�%&+2!� .!& �!!* , <�  )  #�&+2!�-  )�#�,!� �-  
5%�)&- �#&/+*;�24*  ��4��2  #"�$� . 

>� , 5 4)�7   �#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;  $+&4�9"$&'"7 /�#)�!!�-  /�-�,�$  .  �� $�  
.�#5  %&��%&�� !�(  4�&��4��$� , & �&$�1  %&��%&�� !"  .&$�!� , *$�% 
/"�/�#*�$�)5;�24*  #�./��"+  (-  .!& �!2 . 

�#�  )�$�#�4�&!!"  :%�)"#!"4!�0�  %����5  )�+� �!�  /�#)�!!�-  /�-�,�$  
/"�45%�)57�2  .  5#&-5)&!!*% .&$�!5  (-  #�./��"+5  " /#�/54��%�0�  )"�4��$&  
#�.�$5  )�!�$!�!!*  ,#&$5. 

�  .&0&+2!�%5 )�/&�$5  9�#%5+& �+*  )�.!& �!!*  45%&#!�( /�-�,$�  
�,#�,+�!!*  :%�)"#!"4!�%  %�����%  %&; )�0+*�  

 

� � � � � � 	 � 
��
� 
 � � � �����

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

� 
 � � � ��
 ����
� 
 � !���� , 

 
��  K – $��9"'";!�  #�.�$5  )�!�$!�!!*  ,#&$5 (�&,+.3.1); 
k1,…, k5 - $��9"'";!�� , <�  )#&-�)57�2  )"�%"!!"4�2  .&$�!5  #�./��"+5  

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

�&,+�'*  3.1. 
���9"'";!�  #�.�$5  " %�1+�)�:  )"�4���$  ,#&$5 
���9"'";!�  #�.�$5  )�!�$!�!!*  ,#&$5 K 1 2 3 

�"�4���$  %�1+�)�0�  ,#&$5 32% 4,5% 0,27% 
 

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

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

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

� � . 
��#%5+�  �+*  #�.#&-5!$") : 

" �
% " &

'
&(	

)
* 
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$ � + % ," &- " .
�'

&(	

) - /
* 

 
� � � 01$�  

 
��")��#  (�#� %  )  "�,���  

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

)�$�#�4��)5)&!�%  5 �&!":  #�,��" . 
3. ��) ���  �4�,+�)�4�"  ���#��� !�0�  #�.#&-5!$5  45%&#!�( /�-�,$�  

�,#�,+�!!*  � � . 
4. ��) ���  �4�,+�)�4�"  �$4/�#�%�!�&+2!�0�  )�.!& �!!*  45%&#!�( 

/�-�,$�  �,#�,+�!!*  � � . 

5. �,#�,���  /&#�"7  ���&+�:  .  n = 20…25 3� . 
6. �#�)�4��  )�%"#7)&!!*  ��#�%&!�0�  #�.%"#5 " &. 
7. ��.5+2�&��  )�%"#") .&!�4��  )  �&,+.3.2 �& /#��4�&)���  0#&9" !� . 
8. �'"!���  �� !"4�2  �,#�,+�!!* , /�#")!*)3�  /�+�  #�.4"7)&!!*  #�.%"#") .  

��/54$�%  !& #�.%"#, )$&.&!�:  !& $#�4+�!!"  ���&+" . 
9. �9�#%5+7)&��  /#�/�.�'"(  <���  /"�)�<�!!*  �� !�4�"  �,#�,+�!!* . 
10. =#�,���  )�4!�)$�  /�  #�,��" . 
 
�&,+�'*  3.2. 
��.5+2�&��  )�%"#7)&!2  

��%�#  
���&+"  

�&#&%��#, <�  
$�!�#�+7;�24* , " &, %% 

��%�#  
���&+"  

�&#&%��#, <�  
$�!�#�+7;�24* , " &, %% 

1  14  
2  15  
3  16  
4  17  
5  18  
6  19  
7  20  
8  21  
9  22  
10  23  
11  24  
12  25  
13  26  
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6$!2�  *"���#�-3  
1. ��%�# , !&.)& #�,��� . 
2. ���&  �& .&)�&!!*  #�,��� . 
3. ��-"�!"  �&!" : %&#$& )�#4�&�5 , !&.)& "!4�#5%�!�5 , %&��#"&+ �& 

0��%��#� !"  /&#&%��#�  :�0�  #".&+2!�(  &4��!� , 9�#%&, #�.%"#�  �& %&��#"&+ 
.&0���)�$ , #�1�%  �,#�,+�!!* . 

4. �&.)&  �& -&#&$��#�4��$�  )�%"#7)&+2!�-  "!4�#5%�!�") . 
5. ��.5+2�&��  )�%"#7)&!!*  #�.%"#") ���&+�:  (�&,+.3.2). 

6. ��.#&-5!$�  4�#��!2�0�  &#�9%��� !�0�  .!& �!!*  #�.%"#5 " # 
4�#��!2�$)&�#&�� !�0�  )"�-�+�!!*  $ �& �$4/�#�%�!�&+2!�0�  .!& �!!*  45%&#!�( 

/�-�,$�  �,#�,+�!!*  � � . �+*  #�.#&-5!$")  %�1!&  4$�#�4�&��42  #�$�%�!�&'"*%� , 
/#�)���!�%�  )  ���&�$5  3 " ���&�$5  4 �& %�����$�7 , /#�)���!�7  )  ���&�$5  7. 

7. �#&9"$�  �$4/�#�%�!�&+2!�-  �& ���#��� !�0�  #�./��"+") . 
8. ��.5+2�&��  /�#�)"#$�  0"/���.�  /#�  5.0��1�!"4�2  ��#�%&!�-  

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

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

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

���%  )  �-)  *!�+���(#�  ��  (�#� %  )  "�,���  
1. ���&  �& .&)�&!!*  #�,��� . 
2. @�  !&.�)&7�2  �� !"4�7  �,#�,+�!!* ? 
3. �$�%�  /�$&.!�$&%�  �'"!7;�24*  �� !"4�2 ? 
4. �$"  "4!57�2  �4!�)!"  )"�-�+�!!*  9�#%�  /�)�#-�!2 ? 
5. @�  !&.�)&7�2  45%&#!�7 /�-�,$�7  �,#�,+�!!* ? 
6. �$"  4$+&��)" 45%&#!�( /�-�,$�  �,#�,+�!!* ? 
7. �$  #�.#&-�)57�2  45%&#!5 /�-�,$5  �,#�,+�!!*  .& %�����%  %&$4�%5%5-

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

�,#�,+�!!* ? 
8. �#&)�+&  ,�./�$�  /#�  )�$�!&!!"  +&,�#&��#!�(  #�,��� . 
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��	���	���  �	�	��  :  4 
 

���
�6  �	��	���  4���
��  ��  4�	�  ����;�
�  	��������  

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

45%"1!�-  �/�#&'"*- , )�.!& ���  )/+�)  !& �� !"4�2  �,#�,+�!!*  *)�<  
��-!�+�0" !�(  4/&�$�)�4�" . 

 
	,-%� %  )  �% �2 %<�  )  


&,�#&��#!5  #�,��5  )�$�!57�2  !& )�#4�&�&-  .  ���  ��$&#!�(  0#5/�  9"#%� 
HAAS &,�  !& ��$&#!� -0)�!��#".!�%5  )�#4�&�"  %���+"  16� 20 (1� 62). �#�  
)�$�!&!!"  #�,���  )�$�#�4��)57�2  "!��$&��#�  0���!!�$�)�0�  ��/5 . 
�&#&$��#�4��$�  )�#4�&�")  �& )�%"#7)&+2!�-  "!4�#5%�!�")  /#�)���!"  )  
���&�$5  1. 

 
������� !  "�#�$� �%&!'  ��  (�#� %  )  "�,���  

�#�  %�-&!" !�%5  �,#�,+�!!"  4/�4��#"0&;�24*  /�4�5/�)&  .%"!& #�.%"#") " 
9�#%�  .&0���)$�  .  %���7  (-  !&,+�1�!!*  ��  #�.%"#"), .&�&!�-  !& $#�4+�!!"  
���&+" . �#�  '2�%5  !& $�1!":  �/�#&'"(  )�-"�!"  /�$&.!�$�  *$�4�"  �& �� !�4�"  
!&,+�1&7�24*  ��  .&�&!�-  .!& �!2 . 

�#�  .%"!5 �� !�4�"  !& $�1!":  �/�#&'"(  %�1!&  45����  .& $#�)�%�  
#�./��"+5  #�.%"#"), ��#�%&!�-  )  #�.5+2�&�" )�%"#7)&!!*  /�)!�0�   �4+& 
���&+�: , �,#�,+�!�-  !& �&!":  �/�#&'"( , & �&$�1  .& 4�&��4�� !�%�  
-&#&$��#�4��$&%�  (/&#&%��#&%�) '�-  #�./��"+")  – 4�#��!2�0�  &#�9%��� !�0�  

.!& �!!*  )�%"#7)&!�0�  #�.%"#5 x  " 4�#��!2�$)&�#&�� !�0�  )"�-�+�!!*  S . 

�&#&%��#�  #�./��"+")  #�.%"#"), ��#�%&!�-  !& /�/�#��!":  �/�#&'"( , 

!&.�)&7�2  )-"�!�7  *$"4�7  " /�.!& &7�2   �#�.  x  �& xS , & &!&+�0" !"  
/&#&%��#�  #�./��"+")  !& )�$�!5)&!":  �/�#&'"(  – )�-"�!�7  *$"4�7  " /�.!& &7�2  

 �#�.  y  �& yS . 

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

%� � ee =
, 

(1) 

��  C – $��9"'";!� , <�  .&+�1��2  )"�  #�1�%5  �,#�,+�!!*  (3)��$�4�"  
#".&!!*  V, 3)��$�4�"  /��& "  S,� , 0+�,�!�  #".&!!*  h), 9".�$� -%�-&!" !�-  
)+&4��)�4��:  �,#�,+7)&!�0�  %&��#"&+5 (.�$#�%&, �)�#��4�"  HB) " 1�#4�$�4�"  
j -��  ��-!�+�0" !�(  �,#�,+7)&!�(  4�4��%�  (��� ) !& )�$�!5)&!":  �/�#&'"(  
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m
-��

nzy
,�

x jHBhSV� =
.
 

= #")!*!!*  (1) )�/+�)&; , <�  /�-�,$&  .&0���)$�  $�/"7;�24*  !& �,#�,+�!":  

���&+"  ��%  ,"+23� ,  �%  ,"+23& )�+� �!&  $��9"'";!�5  C. ��!&$  �e  " %e  – 
.%"!!" , )�/&�$�)"  )�+� �!� , %"1 *$�%�  !�  %�1�  ,5��  95!$'"�!&+2!�7  .) '*.$5. 
���"  � �)��!� , <�  '�:  .) '*.�$  %�1�  ,5��  �"+2$�  $�#�+*'":!�% . 

�+*  )�.!& �!!*  !&*)!�4�"  $�#�+*'":!�0�  .) '*.$5 !��,-"�!�  �, �4+���  
)�+� �!5  $��9"'";!�&  $�#�+*'"(  �"#4�!& . 

�����>�A��  ����
�>��  �������  ;  /�$&.!�$�%  $�#�+*'"(  (+"!":!�(  
.&+�1!�4�" ) %"1 �)�%&  .%"!!�%�  X �& Y, *$�:  !&,5)&;  .!& �!2  )"�  �1 ��  +1 
)$+7 !� . �"!  3�#�$�  )�$�#�4��)5;�24*  )  !&5'"  �+*  )�%"#7)&!!*  4�5/�!*  
+"!":!�(  .&+�1!�4�"  %"1 �)�%&  .%"!!�%� . ��$&.!�$  ,5)  #�.#�,+�!�:  �&#+�% 
�"#4�!�%  ." 4-�1�(  "��( , /#��4�&)+�!�(  �#�!4"4�%  �&+2��!�%  )  1880--  #.#. 

yx

xy
xy SS

Cov
r =

, 

��  xyCov  – )�+� �!&  $�)&#"&'"( %!�1�!  #�.%"#"), ��#�%&!�-  !& 
/�/�#��!":  �& )�$�!5)&!":  �/�#&'"( , 

xS , yS  – 4�#��!2�$)&�#&�� !�  )"�-�+�!!*  #�.%"#"). 
�������>��  –  �4+�)&  -&#&$��#�4��$&  .&+�1!�4�"  )�/&�$�)�-  )�+� �! . 

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

��+� �!&  $�)&#"&'"( #�.#&-�)5;�24*  .& 9�#%5+�7  

1

))((
1

-

--
=

�
=

n

yyxx
Cov

n

i
ii

xy
, 

��  yx,  – 4�#��!"  .!& �!!*  #�.%"#") ���&+�:  !& /�/�#��!":  �& 
)�$�!5)&!":  �/�#&'"*-  

�
=

=
n

i

i

n
x

x
1 ,       

�
=

=
n

i

i

n
y

y
1 , 

n – $"+2$"4�2 )�%"#*!�-  ���&+�: . 
��#��!2�$)&�#&�� !"  )"�-�+�!!*  ��4+"�15)&!�-  )�+� �!  )�.!& &7�2  *$ 
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1

)(
1

2

-

-
=

�
=

n

xx
S

n

i
i

x
,    1

)(
1

2

-

-
=

�
=

n

yy
S

n

i
i

y
. 

�$<�  $��9"'";!�  $�#�+*'"(  xyr = ± 1, ��  ��4+"�15)&!"  )�+� �!�  x " y 
/�) '*.&!"  .&+�1!"4�7  

bxay +=
, 

(2) 

��  a 
 b – 4�&+". 

�$<�  ��4+"�15)&!"  )�+� �!�  x " y !�.&+�1!" , ��  $��9"'";!�  $�#�+*'"(  

xyr
 = 0. =)�#��!�  �)�#�1�!!*  !�)"#!� . ���9"'";!�  $�#�+*'"(  %�1�  ��#")!7)&��  

0, !&)"�2  *$<�  y ;  95!$'";7  )"�  x. 
=&)1��  )�$�!5;�24*  !�#")!"4�2  

1£xyr
. 

��%  ,+�1 �  .!& �!!*  xyr  ��  ± 1, ��%  �� !"3�  " �"4!"3�  $�#�+*'":!�:  

.) '*.�$  %"1 %&4�)&%� .!& �!2  x " y. 
�+*  /�#�)"#$�  .!& 5<�4�"  $��9"'";!�&  $�#�+*'"(  /��#",!�  4$�#�4�&��42  

$#���#";%  ��27��!�& : 

21

2

xy

xy
r

n
rt

-

-
=

.
 

�$<�  #�.#&-�)&!�  .!& �!!*  t  ,"+23�  �&,+� !�0�  at  (���&��$  2), 

.!&:��!�0�  /#�  #")!"  .!& 5<�4�"  '  = 0,05 �&  �4+"  4�5/�!")  )"+2!�4�"  f = n – 2, 

��  0"/���.&  /#�  .!& 5<"4�2  xyr  /"��)�#�15;�24* . ���"  #")!*!!*  #�0#�4"( (2) 
%�1!&  .&/�4&��  !&4�5/!�%   �!�% : 

)( xx
S

S
ryy

x

y
xy -+=

. 

 

(3) 
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�  '2�%5  #")!*!!"  )�+� �!&  
x

y
xy S

S
rb =  /�$&.5; , *$&  &4�$& /�-�,$�  !& 

)-��"  /�#�!�4���4*  !& /�-�,$5  )�-��5 , " !&.�)&;�24*  /�#��&�!�7  
-&#&$��#�4��$�7  /#�'�45 . 

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

 
��")��#  (�#� %  )  "�,���  

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

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

.&!�4��  )  �&,+.4.1. 
4. �,#�,���  /&#�"7  ���&+�: . 
5. �#�)�4��  )�%"#7)&!!*  #&�"&+2!�0�  ,���*  �,#�,+�!�-  ���&+�: . 

��.5+2�&��  )�%"#") .&!�4��  )  �&,+.4.1. 

6. ��.#&-5)&��  $��9"'";!�  $�#�+*'"(  �"#4�!&  xyr , /�#�)"#���  :�0�  
.!& 5<"4�2  .& $#���#";%  ��27��!�&  �& .&/�4&��  #")!*!!*  #�0#�4"( (3). 

7. ��,5�5)&��  .& #")!*!!*%  #�0#�4"( 0#&9"$ .&+�1!�4�"  ).(xfy =  
8. =#�,���  )�4!�)$�  /�  #�,��" . 
 
�&,+�'*  4.1. 
��.5+2�&��  )�%"#") #&�"&+2!�0�  ,���*  /&#�":  .&0���)�$  �& ���&+�:  

8  
. //  

�&�"&+2!�  ,���*  
.&0���)$� , %% 

�&�"&+2!�  
,���*  ���&+" , 

%% 

8  
. //  

�&�"&+2!�  ,���*  
.&0���)$� , %% 

�&�"&+2!�  
,���*  ���&+" , 

%% 
1   14   
2   15   
3   16   
4   17   
5   18   
6   19   
7   20   
8   21   
9   22   
10   23   
11   24   
12   25   
13   26   
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6$!2�  *"���#�-3  
1. ��%�# , !&.)& #�,��� . 
2. ���&  �& .&)�&!!*  #�,��� . 
3. ��-"�!"  �&!" : %&#$& )�#4�&�5 , !&.)& "!4�#5%�!�5 , %&��#"&+ �& 

0��%��#� !"  /&#&%��#�  :�0�  #".&+2!�(  &4��!� , 9�#%&, #�.%"#�  �& %&��#"&+ 
.&0���)�$ , #�1�%  �,#�,+�!!* . 

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

(�&,+.4.1). 

6. ��.#&-5!�$  $��9"'";!�5  $�#�+*'"(  �"#4�!&  xyr , /�#�)"#$&  :�0�  

.!& 5<�4�"  .& t - $#���#";%  ��27��!�& . 
7. �")!*!!*  #�0#�4"( (3). 

8. �#&9"$ .&+�1!�4�"  ).(xfy =  
9. ��4!�)$�  /�  #�,��" . 
 

���%  )  �-)  *!�+���(#�  ��  (�#� %  )  "�,���  
1. ���&  �& .&)�&!!*  #�,��� . 
2. �$�  *)�<�  !&.�)&7�2  ��-!�+�0" !�7  4/&�$�)"4�7 ? 
3. �$  )�.!& &7�2  4�#��!;  &#�9%��� !�  .!& �!!*  )�%"#7)&!�0�  #�.%"#5? 
4. �$  )�.!& &7�2  4�#��!2�$)&�#&�� !�  )"�-�+�!!* ? 
5. @�  !&.�)&7�2  $��9"'";!��%  $�#�+*'"(  �"#4�!& , *$ )"!  �, �4+7;�24* ? 
6. @�  !&.�)&7�2  $�)&#"&'";7 , *$ )�!&  #�.#&-�)5;�24* ? 
7. �#�  <�  4)"� ��2  )�+� �!&  $��9"'";!�5  $�#�+*'"( ? 
8. �  *$�%5 )�/&�$5  )�$�#�4��)5;�24*  t - $#���#":  ��27��!�& ? 
8. �#&)�+&  ,�./�$�  /#�  )�$�!&!!"  +&,�#&��#!�(  #�,��� . 
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��	���	���  �	�	��  :  5 
 

���
�6  ��

��  ����	
	����
�  =���	���  ��  ��������
  

�	����	���  	��	�
>���	�  �	������  

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

3�#4�$�4�"  /�)�#-!"  ���&+"  !& (( �$4/+5&�&'":!"  /�$&.!�$� , �.!&:�%���4*  .  
/&#&%��#&%� 3�#4�$�4�" , <�  )4�&!�)+77�24*  .& ����  25142-82,. �.!&:�%���4*  
.  /#�!'�/�%  #�,���  /#�9"+�0#&9&-/#�9"+�%��#& , )�.!& ���  )/+�)  �+�%�!�")  
#�1�%5  �,#�,+�!!* , .�$#�%& 3)��$�4�"  /��& " , !& /&#&%��#�  3�#4�$�4�"  
/�)�#-!" . 

 
	,-%� %  )  �% �2 %<�  )  


&,�#&��#!5  #�,��5  )�$�!57�2  !& )�#4�&�&-  .  ���  ��$&#!�(  0#5/�  9"#%� 
HAAS &,�  !& ��$&#!� -0)�!��#".!�%5  )�#4�&�"  %���+"  16� 20 (1� 62). 
�&#&$��#�4��$�  )�#4�&�")  /#�)���!"  )  ���&�$5  1. �+*  )�%"#7)&!!*  /&#&%��#") 
3�#4�$�4�"  /�)�#-!"  )�$�#�4��)5;�24*  /#�9"+�0#&9 -/#�9"+�%��# . 

 
������� !  "�#�$� �%&!'  ��  (�#� %  )  "�,���  

�$4/+5&�&'":!"  /�$&.!�$�  %&3�!�,5�")!�(  /#��5$'"(  .!& !�7  %"#�7 
.&+�1&�2 )"�  *$"4!�-  -&#&$��#�4��$  (( #�,� �-  /�)�#-�!2 . ��-!�+�0" !�  
.&,�./� �!!*  !��,-"�!�-  �$4/+5&�&'":!�-  )+&4��)�4��:  #�,� �-  /�)�#-�!2  )  
/�#35   �#05  /�) '*.&!�  .  9�#%5)&!!*%  .&�&!�-  /&#&%��#") %"$#�!�#")!�4��:  )  
/#�'�4"  #�&+".&'"( ��-!�+�0" !�-  �/�#&'": . ��.)&1&7 �  !& )�!*�$�)�  %&+" 
#�.%"#�  %"$#�!�#")!�4��: , <�  4�&!�)+*�2  3�#4�$"4�2 , )�!�  "4���!�  )/+�)&7�2  
!& !&:#".!�%&!"�!"3"  �$4/+5&�&'":!"  )+&4��)�4�"  ���&+�: : ��#�*  " .!�4 , 
$�!�&$�!"  ��9�#%&'"( , $�#�.":!5  4�":$"4�2, $�!'�!�#&'"7  !&/#50 " )��%!5  
%"'!"4�2 , )",#&'":!5  &$��)!"4�2  ��<� . 

���%��#� !"  -&#&$��#�4��$�  *$�4�"  �,#�,+�!�(  /�)�#-!"  )�.!& &7�24*  
)"�-�+�!!*%�  /#�9"+7  #�&+2!�(  /�)�#-!"  )"�  !�%"!&+2!�( . >" )"�-�+�!!*  %�1!&  
/��"+���  !& �#�  #".!�)��� : 3�#4�$"4�2 , -)�+*4�"4�2  �& )"�-�+�!!*  )"�  
/#&)�+2!�(  0��%��#� !�(  9�#%� . 

��#%"!�  " )�.!& �!!*  /&#&%��#") 3�#4�$�4�"  /�)�#-!"  )4�&!�)+�!"  ����  
25142-82. 

���
	��  ��������  – '�  /�)�#-!* , <�  �,%�15;  ���&+2  " )"��$#�%+7;  
(( )"�  !&)$�+�3!2�0�  4�#���)�<& . 

������
	��  ��������  – "��&+2!& /�)�#-!* , !�%"!&+2!& 9�#%& *$�(  
.&�&!& $#�4+�!!*%   �  "!3�7  ��-!" !�7  ��$5%�!�&'";7 . 

���������	  ��������  – '�  45$5/!"4�2  !�#")!�4��:  /�)�#-!"  .  
)"�!�4!�  %&+�%� $#�$&%�, )��"+�!�%�  .& ��/�%�0�7  ,&.�)�(  ��)1�!�  (#�4 .5.1). 

��=���  ���?���  l – ��)1�!&  ,&.�)�(  +"!"(, *$5 )�$�#�4��)57�2  �+*  
)��"+�!!*  !�#")!�4��: , <�  -&#&$��#�.57�2  3�#4�$"4�2  /�)�#-!" . 
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��45!�$  5.1. �+�%�!��  3�#4�$�4�"  /�)�#-!"  
 
��=���  
����  (/�)�#-!* ) – +"!"* (/�)�#-!* ) .&�&!�(  0��%��#� !�(  

9�#%� , *$& /�)!�%   �!�%  /#�)���!&  <���  /#�9"+7  (/�)�#-!" ) " 4+51��2  �+*  
�'"!$�  0��%��#� !�-  /&#&%��#") /�)�#-!" . 

=!& �!!*  /&#&%��#") 3�#4�$�4�"  /�)�#-!"  )�.!& &7�24*  )"�  ;��!�(  ,&.� , 
.& *$5 ).*�&  4�#��!*  +"!"* m .  

�������  
����  m – ,&.�)&  +"!"*, <�  %&; 9�#%5 !�%"!&+2!�0�  /#�9"+7  " 
/#�)���!&  �&$, <�  )  %�1&- ,&.�)�(  ��)1�!�  4�#��!2�$)&�#&�� !�  )"�-�+�!!*  
/#�9"+7  ��  '";(  +"!"( %"!"%&+2!�. 

��#4�$"4�2  /�)�#-!"  �'"!7;�24*  !& ��)1�!"  L, <�  %�1�  %"4����  ��!5   �  

��$"+2$& ,&.�)�-  ��)1�!  l. 
=!& �!!*  ,&.�)�(  ��)1�!�  )�,�#&7�2  .  #*�5 : 0,01; 0,03;0,08; 0,25; 0,80; 

2,5; 8; 25 %%. 
�����
����  �����
6  – )"�4�&!2  %"1 ,5�2 -*$�7  �� $�7  /#�9"+7  " 

4�#��!2�7  +"!";7 . 

����  ��������  �����
6  – +"!"*, <�  ;  �$)"��4�&!��7  )"�!�4!�  

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


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

�4�&!�)+�!�  3"4�2 �4!�)!�-  /&#&%��#") 3�#4�$�4�"  /�)�#-!"  (�#�  
)�4��!�- , �)&  $#�$�)�-  �& )"�!�4!&  �/�#!&  ��)1�!&  /#�9"+7 ). 

������A  �����������  �����
����  �����
6  R�  – 4�#��!;  
&#�9%��� !�  .  &,4�+7�!�-  .!& �!2  )"�-�+�!2  /#�9"+7  )  %�1&- ,&.�)�(  
��)1�!� : 

� �
=

»=
1

1

||
1

;|)(|
1 n

i
iaa y

n
Rdxxy

l
R

, 
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��  l – ,&.�)&  ��)1�!& ; n– $"+2$"4�2 �,#&!�-  �� �$  !& ,&.�)":  ��)1�!" . 

������  ����������
  �����
6  =�  �����	��  �������  Rz – 
45%& 4�#��!"-  &,4�+7�!�-  .!& �!2  )�4��  / '*��  !&:,"+23�-  )�4�5/")  /#�9"+7  " 
0+�,�!�  / '*��  !&:,"+23�-  .&/&��!  5 %�1&- ,&.�)�(  ��)1�!� : 

5

||||
5

1

5

1
� �

= =

+
= i i

vipi

z

yy
R

, 

��  y� i – )�4��&  i-0�   !&:,"+23�0�  )�4�5/5  /#�9"+7 ; yvi – 0+�,�!&  i-( 
!&:,"+23�(  .&/&��!�  /#�9"+7 . 

��
��
	��  ������  ����������
  �����
6  Rmax – )"�4�&!2  %"1 
+"!";7  )�4�5/")  /#�9"+7  " +"!";7  .&/&��!  5 %�1&- ,&.�)�(  ��)1�!�  l. 

����  ����������
  �����
6  ��  �������
  
����  Sm – 4�#��!;  
.!& �!!*  $#�$5 !�#")!�4��:  /#�9"+7  /�  4�#��!":  +"!"( )  %�1&- ,&.�)�(  
��)1�!� :  

�
=

=
n

i
mim S

n
S

1

1
, 

��  n – $"+2$"4�2 $#�$")  5 %�1&- ,&.�)�(  ��)1�!�  l; Smi – $#�$ !�#")!�4��:  
/#�9"+7 , *$�:  ��#")!7;  ��)1�!"  )"�#".$& 4�#��!2�(  +"!"(, <�  �,%�15;  
!�#")!"4�2  /#�9"+7 . 

����  ���>����  ��������  �����
6  S – 4�#��!;  .!& �!!*  $#�$5 
%"4'�)�-  )�4�5/")  /#�9"+7  )  %�1&- ,&.�)�(  ��)1�!� : 

�=
=

n

i
iS

n
S

1

1

, 
��  n – $"+2$"4�2 $#�$")  !�#")!�4��:  /�  )�#3�!&-  5 %�1&- ,&.�)�(  

��)1�!�  l; Si – $#�$ !�#")!�4��:  /#�9"+7  /�  )�#3�!&- , *$�:  ��#")!7;  ��)1�!"  
)"�#".$& 4�#��!2�(  +"!"( %"1 /#��$'"*%�  !& !�(  �)�-  !&:)�<�-  �� �$  454"�!"-  
%"4'�)�-  )�4�5/")  /#�9"+7 . 

��������  ������  ���?���  �����
6  t�  – )"�!�3�!!*  �/�#!�(  

��)1�!�  /#�9"+7  h�  ��  ,&.�)�(  ��)1�!�  l: 

l
t p

p

h
=

. 
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������  ���?���  �����
6  h�  – 45%& ��)1�!  )"�#".$")  bi (#�4 .5.1) 

5 %�1&- ,&.�)�(  ��)1�!� , <�  )"���!&7�24*  !& .&�&!�%5 #")!"  p 5 %&��#"&+" 

/#�9"+7  +"!";7 , <�  ;  �$)"��4�&!��7  ��  4�#��!2�(  +"!"( m: 

�=
=

n

i
ip b

1
h

. 
�")�!2  p )�%"#7;�24*  5 )"�4��$&-  – �+*  +"!"( )�4�5/")  p = 0%, �+*  +"!"( 

.&/&��!  p = 100%. 
 
��!�#�+2  3�#4�$�4�"  /�)�#-!"  %�1!&  /#�)�����  .& ��/�%�0�7  

/#�9"+�%��#") . 
�����
�����  – /#�+&� , *$�% )�.!& &7�2  #�.%"# !�#")!�4��:  

(3�#4�$"4�2 ) �,#�,+�!�(  /�)�#-!"  ���&+�: . 
�+�$�#���!&%" !�:  /#�9"+�%��#  4$+&�&;�24* .  &+%&.!�( 0�+$� , <� , 

/�#�%"<&7 �42  /�  /�)�#-!" , .&.!&;  $�+�)&!2  /�#/�!��$5+*#!�  ��  
$�!�#�+2�)&!�(  /�)�#-!" , )"�4+"�$�)57 �  !�#")!�4�"  !& !": , " �&� �$&  !& ,&." 
"!�5$��)!�0� , ;%!"4!�0�   �  / ';.��+�$�#� !�0�  /�#��)�#7)& & , *$�:  /�#��)�#7;  
$�+�)&!!*  0�+$�  !& )"�/�)"�!"  .!& �!!*  �+�$�#� !�0�  4�0!&+5, <�  /��&;�24*  !& 
�+�$�#�)�%"#7)&+2!�:  /#�+&� . ��/�)�:  /#�9"+�%��#  %&; 3$&+5, .  *$�(  " 
. ��57�24*  .!& �!!*  3�#4�$�4�"  /�)�#-!" . �&$�% /#�9"+�%��#�%  %�1!&  
)�%"#7)&��  /+�4$" , '�+"!�#� !"  .�)!"3!"  " '�+"!�#� !"  )!5�#"3!"  /�)�#-!"  /#�  
�"&%��#" !�  %�!3�  6 %%. A �&$�1  �/�� !"  /#�9"+�%��#� , <�  )"��)�#77�2  5 
.,"+23�!�%5  %&43�&," /#�9"+2  /�)�#-!"  !& �$#&!", "!��#9�#�!'":!"  �#�)�%"#!"  
�& +&.�#!"  4$&!57 " , <�  ��.)�+*7�2  ,5�5)&��  �)� - �& �#�)�%"#!�  .�,#&1�!!*  
/�)�#-!" , ��#�%5)&��  $"+2$"4!" -&#&$��#�4��$�  #�+2;95  /�)�#-!" , 4/�4��#"0&��  
"!��#9�#�!'":!"  $&#��!� , /#�)�����  %��&+�0#&9" !" ��4+"�1�!!* . 

�"+23"4�2  45 &4!�-  /#�9"+�%��#")  %�15�2  .&/�45)&��  /#�9"+�0#&%5 
/�)�#-!" , .&)�*$�   �%5  )�!�  <�  %&7�2 !&.)5  �����
����� -
�����
����� . 

�#�9"+�%��#� , <�  /#&'77�2  .& <5/�)�%  %�����% , %�15�2  )�%"#7)&��  
)�4��5  !�#")!�4��:  )  �"&/&.�!"  )"�  0,05 ��  20 %$%. �5 &4!"  �/�� !"  
("!��#9�#�!'":!"  �& +&.�#!" ) /#�9"+�%��#�  .&,�./� 57�2   5�+�)"4�2  ��  .%"!�  
/#�9"+7  /�)�#-!"  ��  1 !%. 

�#�9"+�%��#�  )�/54$&7�24*  4�&'"�!&#!�0�  " /�#�!�4!�0�  ��/") . �-  
.&4��4�)57�2  0�+�)!�%   �!�%  5 %&3�!�,5�5)&!!"  �+*  $�!�#�+7  /&#&%��#") 
3�#4�$�4�"  5 '�-�)�-  &,�  +&,�#&��#!�-  5%�)&-. 

 
���%��#� !"  -&#&$��#�4��$�  �,#�,+�!�(  /�)�#-!"  – '�  .&%�$&7 & +&!$& 

��� . ��!�  )�.!& &7�24*  9".�$� -%�-&!" !�%�  )+&4��)�4�*%�  �,#�,+7)&!�0�  
�& "!4�#5%�!�&+2!�0�  %&��#"&+"), 0��%��#� !�%�  /&#&%��#&%� #".&+2!�( 
 &4��!�  "!4�#5%�!�5  " 4�5/�!�%  :�0�  .!�45 , #�1�%�%  �,#�,+�!!* , 5%�)&%� 
�-�+��1�!!*  .�!�  #".&!!* , /#51!� -1�#4�$"4!�%�  �& ��!&%" !�%�  
-&#&$��#�4��$&%�  �+�%�!�")  ���  ��<� . 
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�#&$�� !&   &4��!&  +&,�#&��#!�(  #�,���  /�#��,& &;  �$4/�#�%�!�&+2!5  
�'"!$5  )/+�)5  �+�%�!�")  #�1�%5  �,#�,+�!!* , .�$#�%& 3)��$�4�"  /��& " , !& 
/&#&%��#�  3�#4�$�4�"  /�)�#-!" . 

 
 

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

)�$�#�4��)5)&!�%  5 �&!":  #�,��" . 
3. �,#�,���  /&#�"7  ���&+�: , .%"!77 �  )�+� �!5  3)��$�4�"  /��& " . 
4. �#�)�4��  )�%"#7)&!!*  /&#&%��#5 3�#4�$�4�"  /�)�#-!"  R�  !& 

/#�9"+�0#&9" -/#�9"+�%��#"  �#� "  !& $�1!":  ���&+" , .%"!77 �  ��4+"�15)&!5  
/�)�#-!"  �,�#�&!!*%  ���&+" . 

5. ��.5+2�&��  )�%"#") .&!�4��  )  �&,+.5.1. 

6. ��.#&-5)&��  4�#��!;  .!& �!!*  /&#&%��#5 3�#4�$�4�"  /�)�#-!"  R23333 �+*  
$�1!�(  .  /��& . 

7. ��#�%&��  /#�9"+�0#&%� , <�  )"�/�)"�&7�2  )�$�#�4��)5)&!�%  /��& &% . 
8. ��#�4�57 �42  /#�9"+�0#&%&%�, )�.!& ���  .& !&)���!�%�  )�<�  

9�#%5+&%� /&#&%��#�  3�#4�$�4�"  R� , Rz, Sm �& t�  �+*  $�1!�(  .  /#�9"+�0#&%.  
����
��� : 
- ,&.�)5  ��)1�!5  l )�.!& ���  .& ��/�%�0�7  �&,+.5.2; 
- /#�  #�.#&-5!$5  /&#&%��#") 3�#4�$�4�"  .)&1&��  !& 0�#�.�!�&+2!�  (×50) 

�& )�#��$&+2!�  (×2000) .,"+23�!!*  /#�9"+�0#&% )"�!�4!�  #�&+2!�-  #�.%"#") 
/�)�#-!" ; 

- )�+� �!5  t�  #�.#&-�)5)&��  �+*  #")!*  p = 40%.  
9. ��,5�5)&��  0#&9"$� .&+�1!�4��: , <�  /�) '*.57�2  #�.#&-�)&!"  

/&#&%��#�  3�#4�$�4�"  .  )�+� �!�7  3)��$�4�"  /��& "  S�$ . 
10. =#�,���  )�4!�)$�  /�  #�,��" . 
 

��/!� !  �% !  �-)  (�#� %  )  "�,��� : 
��$�%�!��)&!�:  #�1�%  �,#�,+�!!* : 
- 0+�,�!&  #".&!!*  h = 0,5 %%; 

-  &4���&  �,�#�&!!*  3/�!��+*  n = 650 �, ./-) .; 

- 3)��$�4�"  /��& : S�$ 1 = 0,35 %%/�, ., S�$ 2 = 0,25 %%/�, ., S�$ 3 = 0,15 

%%/�, ., S�$ 4 = 0,10 %%/�, ., S�$ 5 = 0,06 %%/�, . 
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=#&.$� /#�9"+�0#&% 
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�&,+�'*  5.1. 
��.5+2�&��  )�%"#") /&#&%��#5 3�#4�$�4�"  /�)�#-!"  R�  

8  . //  1 2 3 4 5 
�)��$"4�2  
/��& "  S�$ , 

%%/�, . 
     

�&#&%��# 
3�#4�$�4�"  
/�)�#-!"  
R� , %$% 

     

     

     

��#��!":  
/&#&%��# 

3�#4�$�4�"  
/�)�#-!"  

R23333, %$% 

     

 
�&,+�'*  5.2. 
=&+�1!"4�2 ,&.�)�(  ��)1�!�  l )"�  /&#&%��#5 3�#4�$�4�"  /�)�#-!"  R�  

8  . //  1 2 3 4 5 6 
��#��!":  /&#&%��# 

3�#4�$�4�"  /�)�#-!"  

R23333, %$% 

0,006…
0,02 

0,02… 
0,32 

0,32… 
2,5 

2,5…10 10…80 80… 
100 

�&.�)&  ��)1�!&  l, %% 0,08 0,25 0,8 2,5 8 25 

 
 

 
6$!2�  *"���#�-3  

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

0��%��#� !"  /&#&%��#�  :�0�  #".&+2!�(  &4��!� , 9�#%&, #�.%"#�  �& %&��#"&+ 
.&0���)�$ , #�1�%  �,#�,+�!!* . 

4. �&.)&  �& -&#&$��#�4��$�  )�%"#7)&+2!�-  "!4�#5%�!�") . 
5. ��.5+2�&��  )�%"#7)&!!*  3�#4�$�4�"  ���&+�:  (�&,+.5.1). 
6. ��/"(  /#�9"+�0#&%. 

7. ��.!& �!!*  /&#&%��#") 3�#4�$�4�"  R� , Rz, Sm �& t�  �+*  ��!";(  .  
/#�9"+�0#&%. 

8. �#&9"$�  .&+�1!�4��: , <�  /�) '*.57�2  #�.#&-�)&!"  /&#&%��#�  3�#4�$�4�"  

.  )�+� �!�7  3)��$�4�"  /��& "  S�$ : R�  = f(S�$ ); Rz = f(S�$ ); Sm = f(S�$ ); t�  
= f(S�$ ) �+*  )42�0�  �"&/&.�!5  3)��$�4��:  /��& . 

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

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

/�)�#-!" , ,&.�)�(  ��)1�!� , ,&.�)�(  +"!"(, 4�#��!2�(  +"!"(, )"�-�+�!!*  /#�9"+7 , 
+"!"( )�4�5/")  /#�9"+7 , +"!"( .&/&��!  /#�9"+7 , 4�#��!2�0�  &#�9%��� !�0�  
)"�-�+�!!*  /#�9"+7 , )�4���  !�#")!�4��:  /#�9"+7  .& ��4*�2%& �� $&%� , 
!&:,"+23�(  )�4���  !�#")!�4��:  /#�9"+7 , $#�$5 !�#")!�4��:  /#�9"+7  /�  
4�#��!":  +"!"(, $#�$5 %"4'�)�-  )�4�5/")  /#�9"+7 , )"�!�4!�(  �/�#!�(  ��)1�!�  
/#�9"+7 , �/�#!�(  ��)1�!�  /#�9"+7 . 

4. ��#%5+�  �+*  )�.!& �!!* : 4�#��!2�0�  &#�9%��� !�0�  )"�-�+�!!*  
/#�9"+7 , )�4���  !�#")!�4��:  /#�9"+7  .& ��4*�2%& �� $&%� , !&:,"+23�(  )�4���  
!�#")!�4��:  /#�9"+7 , $#�$5 !�#")!�4��:  /#�9"+7  /�  4�#��!":  +"!"(, $#�$5 
%"4'�)�-  )�4�5/")  /#�9"+7 , )"�!�4!�(  �/�#!�(  ��)1�!�  /#�9"+7 , �/�#!�(  
��)1�!�  /#�9"+7 . 

5. �#�!'�/  #�,���  /#�9"+�0#&9&-/#�9"+�%��#& . 
6. �/+�)  ��-!�+�0" !�-  9&$��#")  !& /&#&%��#�  3�#4�$�4�"  /�)�#-!" . 
7. �"�  *$�0�  /&#&%��#5 3�#4�$�4�"  .&+�1��2  )�,"#  .!& �!!*  ,&.�)�(  

��)1�!� ? 
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��	���	���  �	�	��  :  6 
 

�
���6  ����	
	����	�	  	�
�4�����  ��  	��	��  ���
�6�  

=	��	���	�����  �	����	��  4���
��  

 
���%  �% 5%(�%  )  "�,���  – )�) ���  4/�4�,�  9�#%�5�)�#�!!*  #".!�-  

��/")  /�)�#-�!2 , #�.#�,���  %&#3#5�� �,#�,+�!!*  .&�&!�-  /�)�#-�!2 , 
4$�%/�!5)&��  ��-!�+�0" !�  �,+&�!&!!* , 4$+&4�� �,+&�!&!!*  .  )�$�#�4�&!!*%  
$�%/+�$�5  5!"9"$�)&!�-  )�#4�&�!�-  %��5+")  �& )/�)!���42  )  :�0�  
��-!�+�0" !�-  %�1+�)�4�*- . 

 
	,-%� %  )  �% �2 %<�  )  


&,�#&��#!5  #�,��5  )�$�!57�2  .& ��/�%�0�7  $�%/+�$�5  5!"9"$�)&!�-  
)�#4�&�!�-  %��5+")  UNIMAT 1 – CLASSIC (���&��$  6). 

 
������� !  "�#�$� �%&!'  ��  (�#� %  )  "�,���  

�5�2 -*$& /�)�#-!*  %�1�  ,5��  ��#�%&!&  )!&4+"��$  #5-5 ��!";(  +"!"( 
(�)"#!�( ) /�  "!3":  (!&/#*%!": ). �!��"  '"  +"!"( %�15�2  ,5��  ).&;%�.&%"!!�%� , 
��,��  �)"#!&  +"!"* %�1�  ,5��  !&/#*%!�7 , " !&)/&$� . �&/#�$+&� , .�)!"3!*  
'�+"!�#� !&  /�)�#-!*  %�1�  ,5��  ��#�%&!&  *$ 4+"� #5-5 �)"#!�(  1 (/#*%& +"!"*) 
/�  !&/#*%!":  2 ($�+� ) (#�4 .6.1, &) &,�  *$ 4+"� #5-5 �)"#!�(  1 ($�+� ) /�  !&/#*%!":  
2 (/#*%& +"!"*) (#�4 .6.1, , ). ��#�%&!!*  .�)!"3!2�(  $�!54!�(  /�)�#-!"  (#�4 .6.1, ) ) 
%�1+�)�  �"+2$�  /#�  #54" �)"#!�(  1 (/#*%& +"!"*), #�.�&3�)&!�(  /"�  $5��% '  ��  
�4" $�!54&, /�  !&/#*%!":  2 ($�+� ). 
"!": &�&  /�)�#-!*  (#�4 .6.1, 0) %�1�  ,5��  
��#�%&!&  *$ 4+"� #5-5 �)"#!�(  1 (/#*%& +"!"*), #�.�&3�)&!�(  /"�  $5��% ��  �4" 
/�)�#-!"  " !�  +�1��2  .  !�7  )  ��!":  /+�<�!" , /�  !&/#*%!":  2 ($�+� ). 

�&  /#&$��'"  %�1+�)"  #".!"  4/�4�,�  9".� !�(  #�&+".&'"( !&/#*%!�(  " �)"#!�(  
+"!": . �&$, �+*  ��#�%&!!*  .�)!"3!2�(  '�+"!�#� !�(  /�)�#-!"  .& 4-�%�7  
#�4 .6.1, &, �)"#!&  /#*%& +"!"* 1, <�  !&+�1��2  #".&+2!�%5 "!4�#5%�!�5 , %�1�  
,5��  9".� !�  #�&+".�)&!& �)�%&  4/�4�,&%� : 5 )�0+*�"  ��!";(  #".&+2!�( $#�%$� 
"!4�#5%�!�5  (!&/#�$+&� , 3�#�$�0�  #".'* ) &,�  5 )�0+*�"  45$5/!�4�"  4+"�"), <�  
.&+�3&7�24*  ,&0&�2%& #".&+2!�%�  $#�%$&%� "!4�#5%�!�5 , <�  �,�#�&;�24*  
!&)$�+�  4)�;(  �4" (!&/#�$+&� , '�+"!�#� !�(  9#�.�  &,�  3+"95)&+2!�0�  $#50&). 
�#�  '2�%5  !&/#*%!& +"!"* 2 %�1�  ,5��  #�&+".�)&!& �#2�%& 4/�4�,&%� : 
�,�#�&!!*%  $�+& 2 !&)$�+�  4)�;(  �4" /#�  !�#5-�%":  )  /#�4��#"  �)"#!":  1, 
�,�#�&!!*%  �)"#!�(  1 !&)$�+�  !�#5-�%�0�  $�+& 2 " 4/"+2!�%  �,�#�&!!*%  �)"#!�(  
1 " $�+& 2 )"�!�4!�  ���!  ��!�0� . �&$�%  �!�% , *$ /�$&.&)  &!&+"., "4!5;  3"4�2 
%�1+�)�-  4/�4�,")  ��#�%&!!*  .�)!"3!2�(  '�+"!�#� !�(  /�)�#-!"  .& 4-�%�7  
#�4 .6.1, &. 
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& ,  

 
)  0 

 
��45!�$  6.1. �-�%�  9�#%�5�)�#�!!*  /�)�#-�!2  (&, ,  – '�+"!�#� !�( , )  – 

$�!" !�( , 0 – +"!": &��( ) 
 

�+*  $�1!�0�  .  '�-  4/�4�,")  %�1!&  4$�!4�#57)&��  ��-!�+�0" !�  
�,+&�!&!!* , <�  %&; %�-&!".%�  " /#�)��� , .�&�!"  #�&+".�)5)&��  )"�/�)"�!"  
9�#%�5�)�#77 "  #5-� . �#�  '2�%5  !��,-"�!�  ).*��  ��  5)&0� !&*)!"4�2  !& 
�,#�,+7)&!":  /�)�#-!"  /#�/54$5  " /�#��,& ���  #5-, <�  ��.)�+*;  :�0�  .#".&�� . 
�&$, �+*  4-�%�  #�4 .6, &, '�:  #5- /�)�!�!  ��.)�+*��  .%�!35)&��  )"�4�&!2  %"1 
�)"#!�7  1 " )"447 '�+"!�#& . ��&+".5)&��  :�0�  %�1!&  �#2�%& 4/�4�,&%� : 
/�#�%"<�!!*%  �)"#!�(  /#�  !�#5-�%":  �4" '�+"!�#& , /�#�%"<�!!*%  �4" '�+"!�#&  
/#�  !�#5-�%":  �)"#!":  �& 4/"+2!�%  .,+�1�!!*%  �)"#!�(  �& �4" '�+"!�#& . 

 
�#&$�� !&   &4��!&  +&,�#&��#!�(  #�,���  /�#��,& &;  #�.#�,+�!!*  

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

 
��")��#  (�#� %  )  "�,���  

1. ��) ���  ��-!"$5  ,�./�$�  /#�  #�,��"  !& )�#4�&�" . 
2. �.!&:�%���4*  .  �,+&�!&!!*% , )�$�#�4��)5)&!�%  5 �&!":  #�,��" . 
3. �  )"�/�)"�!�4�"  ��  "!��)"�5&+2!�0�  )&#"&!�5 (*$�:  4$+&�&;�24* .  �)�-  
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'�9# ) .  �&,+.6.1 " �&,+.6.2 )�,#&��  )�-"�!"  �&!" . 
4. �+*  )�,#&!�-  /�)�#-�!2  .&/#�/�!5)&��  %�1+�)"  4/�4�,�  (-  

9�#%�5�)�#�!!* . 
5. �#&-�)57 �  .&�&!"  )  �&,+.6.1 �� !"4�2 , 3�#4�$"4�2  " #�.%"#�  /�)�#-�!2 , 

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

6. �$+&4��  �,+&�!&!!* , )�$�#�4��)57 �  $�%/+�$�  5!"9"$�)&!�-  
)�#4�&�!�-  %��5+") , �& )/�)!���4*  )  :�0�  ��-!�+�0" !�-  %�1+�)�4�*-  3+*-�%  
�,#�,+�!!*  !& '2�%5  �,+&�!&!!"  ���&+�: . 

10. =#�,���  )�4!�)$�  /�  #�,��" . 
 

6$!2�  *"���#�-3  
1. ��%�# , !&.)& #�,��� . 
2. ���&  �& .&)�&!!*  #�,��� . 
3. ��-"�!"  �&!" : .&)�&!!*  .0"�!�  "!��)"�5&+2!�0�  )&#"&!�5. 
4. =&/#�/�!�)&!"  4/�4�,�  9�#%�5�)�#�!!*  /�)�#-�!2 . 
5. �&#3#5��  �,#�,+�!!*  /�)�#-�!2 . 
6. �-�%�  �,+&�!&!!*  ". .&.!& �!!*%  #5-")  #".&!!*  " ��/�%"1!�-  #5-") . 
7. �4$".�  #".&+2!�-  "!4�#5%�!�") . 
8. ����0#&9"(  4$�!4�#5:�)&!�-  )�#4�&�")  �& �,#�,+�!�-  ���&+�: . 
9. ��4!�)$�  /�  #�,��" . 
 
�&,+�'*  6.1. 
��-"�!"  �&!" . �� !"4�2 , 3�#4�$"4�2  " #�.%"#�  /�)�#-�!2  

��#3&  
'�9#&  

)&#"&!�5 

�� !"4�2  " 3�#4�$"4�2  
/�)�#-!"  

�/"))"�!�3�!!*  
��)1�!�  L " 

�"&%��#& D (3�#�!�  
B) /�)�#-!"  

��)1�!&  l 
3/�!$�)�0�  

/&.5, %% 

0 IT 6, Ra=0,32…0,63 %$% L = D (B) 30 
1 IT 7, Ra=0,63…1,25 %$% L = 2 D (B) 40 
2 IT 8…9, Ra=1,25…2,5 %$% L = 4 D (B) 50 
3 IT 10…11, Ra=2,5…5 %$% L = 6 D (B) 60 
4 IT 12…14, Ra=5…20 %$% L = 10 D (B) 70 
5 IT 6, Ra=0,32…0,63 %$% L = 15 D (B) 80 
6 IT 7, Ra=0,63…1,25 %$% L = 1/2 D (B) 90 
7 IT 8…9, Ra=1,25…2,5 %$% L = 1/4 D (B) 100 
8 IT 10…11, Ra=2,5…5 %$% L = 1/6 D (B) 110 
9 IT 12…14, Ra=5…20 %$% L = 1/10 D (B) 120 

 
����
��� : 
- 4/"))"�!�3�!!*  ,"+23�0�  D " %�!3�0�  d �"&%��#") D / d = 2/1; 
- 4/"))"�!�3�!!*  ��)1�!�  l, 3�#�!�  b " 0+�,�!�  h /&.5 l / b / h = 10/1/1. 
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�&,+�'*  6.2. 
��-"�!"  �&!" . ��/�  /�)�#-�!2  

�#50& 
'�9#&  

)&#"&!�5 
��/�  /�)�#-�!2  

0 

�+�4$&  ��!" !&  .�)!"3!*  �)�+2)�!�!&  

   

1 

>�+"!�#� !&  .�)!"3!*  
0+&�$& 

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

3/�!$5  
�+"'2�)&  .�)!"3!*  

   

2 

>�+"!�#� !&  
)!5�#"3!*  0+&�$& �&.  !&4$#".!�:  �&4�!!&  .�)!"3!*  

/�)�#-!*  �,�#�&!!*  

   

3 

��!" !&  )!5�#"3!*  �&.  .&$#���:  /"�  
/#�.%&�� !5  3/�!$5  �&.  ��#'�)�:  .&$#���:  

   

4 

>�+"!�#� !&  .�)!"3!*  
4�5/"! &4�&  

��!�5#  .&%$!5��:  
0+5-�:  )!5�#"3!":  

�5+& �$  #�./��"+2 �0�  
)&+5 
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�&,+�'*  6.2 (/#���)1�!!* ). 
��-"�!"  �&!" . ��/�  /�)�#-�!2  

�#50& 
'�9#&  

)&#"&!�5 
��/�  /�)�#-�!2  

5 

>�+"!�#� !&  
)!5�#"3!*  
4�5/"! &4�&  

��!�5#  .&%$!5��:  
.�)!"3!":  �".2,�)&  .�)!"3!*  

   

6 

�+�4$&  /&#&+�+2!& �/�!$�)�:  /&.  
)!5�#"3!":  

�5+& �$  
'�+"!�#� !�:  

   

7 

�5+& �$  ��#'�)�:  
)"�$#���:  �+"'2�)&  )!5�#"3!*  �".2,�)&  )!5�#"3!*  

   

8 

�&.  .&$#���:  /"�  
4�0%�!�!5  3/�!$5  

�&4�!!&  .�)!"3!*  �4�5/  

   

9 

�&4�!!& , +�/&�$& �&4�!!& , /&.  
«+&4�") �!  -)"4� » 

��!�5#  .&%$!5��:  
!&4$#".!�:  )!5�#"3!":  
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���%  )  �-)  *!�+���(#�  ��  (�#� %  )  "�,���  
1. ���&  �& .&)�&!!*  #�,��� . 
2. @�  !&.�)&7�2  ��� ? 
3. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  .�)!"3!"-  !�.&0&#��)&!�-  /�)�#-�!2  

�,�#�&!!*  .   �#!�-  4/+&)") �� !�4�"  IT 6? 
4. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  .�)!"3!"-  .&0&#��)&!�-  /�)�#-�!2  

�,�#�&!!*  .   �#!�-  4/+&)") �� !�4�"  IT 6? 
5. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  .�)!"3!"-  /�)�#-�!2  �,�#�&!!*  .  

$�+2�#�)�-  %��&+") �& 4/+&)") �� !�4�"  IT 6? 
6. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  )!5�#"3!"-  !�.&0&#��)&!�-  

/�)�#-�!2  �,�#�&!!*  .   �#!�-  4/+&)") �� !�4�"  IT 7? 
7. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  )!5�#"3!"-  .&0&#��)&!�-  /�)�#-�!2  

�,�#�&!!*  .   �#!�-  4/+&)") �� !�4�"  IT 7? 
8. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  )!5�#"3!"-  /�)�#-�!2  �,�#�&!!*  .  

$�+2�#�)�-  %��&+") �& 4/+&)") �� !�4�"  IT 7? 
9. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  /+�4$�-  !�.&0&#��)&!�-  /�)�#-�!2  .  

 �#!�-  4/+&)") �� !�4�"  IT 7? 
10. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  /+�4$�-  .&0&#��)&!�-  /�)�#-�!2  .  

 �#!�-  4/+&)") �� !�4�"  IT 7? 
11. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  /+�4$�-  /�)�#-�!2  .  $�+2�#�)�-  

%��&+") �& 4/+&)") �� !�4�"  IT 7? 
12. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  .�)!"3!"-  #".2,�)�-  /�)�#-�!2 ? 
13. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  )!5�#"3!"-  #".2,�)�-  /�)�#-�!2 ? 
14. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  .�)!"3!"-  3+"'2�)�-  /�)�#-�!2 ? 
15. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  )!5�#"3!"-  3+"'2�)�-  /�)�#-�!2 ? 
16. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  /�)�#-�!2  .5,'")  .5, &4��-  $�+"4? 
17. �$"  ���  "4!57�2  �+*  �,#�,+�!!*  /�)�#-�!2  .5,'")   �#) ’* !�-  $�+"4? 
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1978. – 232 4. 

6. ��#�+7$  � .� ., ��#��!$�  � .� ., �$�#�-��  � .� . �/#&)� !�$  /�  ���#��  
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9�#%B �  #&4/�+�1�!�*  /�)�#-!�4��: . ��4+�)B�  .!& �!�* . 

13. ����  �  53442-2009. �4!�)!B�  !�#%B  ).&�%�.&%�!*�%�4�� . 
�&#&$��#�4��$�  �.��+�:  0��%��#� �4$�� . ��/54$�  9�#%B, �#��!�&'�� , 
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4	4��	�  1 
��������  ��������
��
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�4�����  ��  

�
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��
�  ������������  
 

�	����	 -���	
�����
�  �����  6 ���  6 ����>  Y HAAS ST-10Y 
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�  �������  16� 20 (1� 62) 
 

 

 



42 
 

��������  ����	
����
�	�  
���
�
�  16� 20 (1� 62) ������
��  

�����
�  ����������  ���  �
������ , ��  400 

�����
�  ����������  ���  �����
�� , ��  220 

����
���  ���  ���
����  1000 / 1500 

����  
�����
�  ��  � !�  8-82 "  

#�����  
��
��$���%�  	�����  
  $�������  &����  6 & 80* 

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

�����
�  ���	�����%�  �

���  
  $������� , ��  55 

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

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

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

&���  ���
�
  �����%�  ����
����  $������� , �
 -1 12,5 - 2 000 

&���  ���
�
  �
���
��%�  ����
����  $������� , �
 -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 

��
�����
�  ������  ����������� , 	�
  0,12 

������
��  �������  
���
�
�  (�  �  ,  �  � ), ��  2 812 / 3 200 �   
1 166 �  1 324 

&���  
���
�
� , 	% 3 035 



 

����	����

1 – 4$�,&, 2 – / ’ *�$&, 3 

�4!�)!"  /&#&%��#�

>"!& /��"+$�  %"$#�%��#&
�#�$+&�  5%�)!�0�  

)�%"#7)&!2  25-50 %% 1-0�  $+&45
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����	����  �
�4�
�  �
��  ��  
 

*�$&, 3 – %"$#�%��#� !�:  0)�!� , 4 – 4��/�#
6 – �#"4$& $& (9#�$'"�! ) 

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

%"$#�%��#& �  = 0,01 %%. 
5%�)!�0�  /�.!& �!!*  0+&�$�0� %"$#�%��#5

0�  $+&45 �� !�4�" : �
�������  ��  50

 

 
4��/�# , 5 – ,&#&,&!, 

%"$#�%��#"), %% 

 

%"$#�%��#5 .  �"&/&.�!�%  
 50-1 .��-  6507-90.



 

��4
���	�

>"!& /��"+$�  "!��$&��#")
�#�$+&�  5%�)!�0�  /�.!& �!!*

)�%"#7)&!2  0-2 %%, .)� &:!�0�
577-68. 
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��4
���	�  �	4
��
�	�	�	  �
��
 

 

 

1 – $�#/54 , 2 – '�9�#,+&�
4 – 4�#"+$&, 5 – /�$&1 �$

7 – )�%"#7)&+2!�:  4�#�1�!2
8 – )�%"#7)&+2!�:  !&$�!� !�$

9 – /�$&1 �$  !5+*  ��/54$5
 

"!��$&��#")  �  = 0,01 %%, 0,002 %%, 0,001 %%
5%�)!�0�  /�.!& �!!*  "!��$&��#&  )�$�!&!!*  ��

.)� &:!�0� , $+&45 �� !�4�"  0: /��������  01

�
��  

 

 
'�9�#,+&� , 3 – �,���$ , 
/�$&1 �$ , 6 – 0"+2.&, 

)�%"#7)&+2!�:  4�#�1�!2 , 
)�%"#7)&+2!�:  !&$�!� !�$ , 

!5+*  ��/54$5  

%%. 
)�$�!&!!*  ��  .  �"&/&.�!�%  
/��������  01 02 �
 .0 .��-  
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��������
���
�  
 

 
 

 
 

 
 

1 – 3�&!0&, 2 – #5-�%& #&%$&, 3 – 3$&+& 3�&!0� , 4 – 05,$�  �+*  )!5�#"3!"-  
)�%"#7)&!2 , 5 – 05,$�  �+*  .�)!"3!"-  )�%"#7)&!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 %% (.  $#50�)�7  3$&+�7  )"�+"$5), $#�$ ��4$#��!�4�"  '�9#�)�0�  /#�4�#�7  
)"�+"$5 – 0,01 %%. 

�#�$+&�  5%�)!�0�  /�.!& �!!*  3�&!0�!'�#$5+*  ��/5  II .  �"&/&.�!�%  
)�%"#7)&!2  0-250 %% �& .!& �!!*%  )"�+"$5 /�  !�!"545  0,05 %%: 
2���#������!
�  23 -II–250–0,05 .��-  166-89. 
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4	4��	�  2 

t-��
�����  ���>4����  
 

��2-�  
2�3*� �7  
(!-0 �2�!  

f 

�!(� 0  5 %�3<�2�!  ? ��2-�  
2�3*� �7  
(!-0 �2�!  

f 

�!(� 0  5 %�3<�2�!  ? 

0,01 0,05 0,10 0,01 0,05 0,10 

1 63,66 12,71 6,31 18 2,88 2,10 1,73 
2 9,93 4,30 2,92 19 2,86 2,09 1,73 
3 5,84 3,18 2,35 20 2,85 2,09 1,72 
4 4,60 2,78 2,13 22 2,82 2,07 1,72 
5 4,03 2,57 2,02 24 2,80 2,06 1,71 
6 3,71 2,45 1,94 26 2,78 2,06 1,71 
7 3,50 2,36 1,90 28 2,76 2,05 1,70 
8 3,36 2,31 1,86 30 2,75 2,04 1,70 
9 3,25 2,26 1,83 35 2,72 2,03 1,69 
10 3,17 2,23 1,81 40 2,70 2,02 1,68 
11 3,11 2,20 1,80 45 2,69 2,01 1,68 
12 3,06 2,18 1,78 50 2,68 2,01 1,68 
13 3,01 2,16 1,77 60 2,66 2,00 1,67 
14 2,98 2,14 1,76 80 2,64 1,99 1,66 
15 2,95 2,13 1,75 100 2,63 1,98 1,66 
16 2,92 2,12 1,75 120 2,62 1,98 1,66 
17 2,90 2,11 1,74 C 2,58 1,96 1,65 
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4	4��	�  3 
���	���
6����  �	6��������  ��  �	��4	��  ��
�	�  

�	���
��	�	  �	6�	4�
�  6�  4	�	�	�	>  
��	�����	�	  ��	4����  MICROSOFT EXCEL 

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

/�/�#��!2�  !&+&0��1�!�-  )�#4�&�&- , �51�   &4��  /"�/�#*�$�)5;�24*  .&$�!5  
!�#%&+2!�0�  #�./��"+5  (.&$�!5  �&54&). 

�����  /�,5��)�  $#�)�(  !�#%&+2!�0�  #�./��"+5  /�#��,& &;  ��4�&�!2�  
0#�%".�$" #�.#&-5!$� . >�  ��4��2  %�!���!!&  #�,��&  .  )�+�$�7  $"+2$"4�7 �": , *$" 
!���!�#&.�)�  /�)��#77�24* , <�  /#�.)����2  ��  /�*)�  /�%�+�$  )  #�.#&-5!$&- . 

�#�/�!5;�24*  )�$�!5)&��  �&$" #�.#&-5!$�  .& ��/�%�0�7  /#�0#&%!�0�  
/#��5$�5  Microsoft Excel. �#�  '2�%5  $"!'�)�:  #�.5+2�&�  ��#�%5;�24*  /"4+* 
))��5  )�-"�!�-  �&!�-  �& ))��5  5 )"$!�  �+*  ))���!!*  9�#%5+ /#�0#&%!�0�  
/#��5$�5  Microsoft Excel #�.#�,+�!�(  /#�0#&%�. �  454"�!2�%5 )"$!"  ��#�%&;%�  
!��,-"�!"  �&!"  �+*  /�,5��)�  �$4/�#�%�!�&+2!�(  �& ���#��� !�(  $#�)�-  
#�./��"+5  �& 4&%" 0#&9"$�, <�  )"��,#&1&7�2  '"  $#�)" .  

�#�  )�$�#�4�&!!"  #�.#�,+�!�(  /#�0#&%� .!�$+&  !��,-"�!"4�2  )  .)�#!�!!"  
��  ��/�%"1!�(  +"��#&�5#�  5 )�0+*�"  �&,+�'"  «�54��!&  )"#�0"�!�4�"  !�#%&+2!�0�  
#�./��"+5  " (z)». �#�0#&%& 4&%�4�":!�  /�4�+&;�24*  !& �&,+�'7  �+*  )�.!& �!!*  

" (z), & �&$�1  !& )4" !��,-"�!"  9�#%5+� . �$4/�#�%�!�&+2!&  �& ���#��� !&  $#�)"  
!�#%&+2!�0�  #�./��"+5  )�)��*�24*  !& �$#&! 5 )�0+*�"  0#&9"$&, /#��4�&)+�!�0�  
!& #�4 .� .3.1. 

 
 

��4 .� .3.1. �$4/�#�%�!�&+2!&  �& ���#��� !&  $#�)"  #�./��"+5  )�/&�$�)�(  
)�+� �!�  

0
1
2
3
4
5
6
7
8
9

-10,5 -7,5 -4,5 -1,5 1,5 4,5 7,5 10,5 ��

m;m'

�$4/�#�%�!�&+2!&  $#�)& ���#��� !&  $#�)&
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��#*��$  #�.#&-5!$5  /#�)���!�:  !& #�4.� .3.2. 
 

 
��4 .� .3.2. ��#*��$  #�.#&-5!$5  

 
�  9�#%5+&- )�$�#�4��)5)&+�42  !&4�5/!"  /�.!& �!!* : N – $"+2$"4�2 

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

054��!&  )"#�0"�!�4�"  !�#%&+2!�0�  #�./��"+5 ; 4´�  – ���#��� !&  )"#�0"�!"4�2 ; 

m �́  – ���#��� !&   &4���&  /��#&/+*!!*  .&�&!�-  .!& �!2  )  /�)!�:  "!��#)&+ . 

�)���!!*  �&!�-  x
 

��.!& �!!*  xmin �& xmax 

��.%&-  )�/&�$�)�(  )�+� �!�  minmax xxR -=  

��4+�  "!��#)&+")  Nk ln44,11+=  

��#�!&  "!��#)&+5  kRh /=  
��#���!&  "!��#)&+5  xu �& �$4/�#�%�!�&+2!&   &4���&  mu 

�"#�0"�!"4�2  NumuP /=  

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

( ) ( ) ( ) .2;2;

;

1

1;

umxuxxuxxux

k

u
um

k

u
umux

xumux

---

�
=

�
==

 

��#")!7)&!!*  $#�)�(  /�  !�#%&+2!�%5 .&$�!5  #�./��"+5  

( )

( )
.);(

);(|;/|

;
1

1
2

NuPumuzS
h
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uzSxuxuz
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k

u
umxux
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4	4��	�  4 
��	������  6���6�������  4
�  �	��4	�
  ���=���  
�	6�	4�
�  �
��4�	�
�  ��

�
�  6�  �	���
��
�  

6��	�	�  
 

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

�#�'��5#&  �,#�,+�!!*  �$4/�#�%�!�&+2!�-  �&!�-  )"�,5)&;�24*  )  
4�#���)�<"  /#�0#&%!�0�  /#��5$�5  DELPHI. �&  #�4 .� .4.1 /#�)���!�  "!��#9�:4  
)"$!& ))��5  �$4/�#�%�!�&+2!�-  �&!�- , !& #�4 .� .4.2 – "!��#9�:4  )"$!& .  
#�.5+2�&�&%� #�.#&-5!$")  �& /�,5��)&!�%�  0#&9"$&%�. 

=& ��/�%�0�7  /#�0#&%� )�.!& &7�24* : xmin – %"!"%&+2!� .!& �!!*  

)�/&�$�)�(  )�+� �!� ; xmax – %&$4�%&+2!� .!& �!!*  )�/&�$�)�(  )�+� �!� ; R����  

– �$4/�#�%�!�&+2!�:  #�.%&- )�/&�$�)�(  )�+� �!� ; R��%�  – #�.#&-5!$�)�:  

#�.%&- )�/&�$�)�(  )�+� �!� ; K – $"+2$"4�2 "!��#)&+") ; h – 3�#�!&  "!��#)&+5 ; 

5  – 4�#��!2�&#�9%��� !�  .!& �!!*  )�/&�$�)�(  )�+� �!� ; S – 

4�#��!2�$)&�#&�� !�  )"�-�+�!!*  )�/&�$�)�(  )�+� �!� ; 6S – )�+� �!&  /�+*  
#�.4"7)&!!*  )�/&�$�)�(  )�+� �!� . 

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

)�/&�$5  /�#�)"#$&  0"/���.�  /#�  .&$�!  #�./��"+5  )�$�!5;�24*  .& 
2c  – $#���#";%  

�"#4�!& . 
 

 
 

��4 .� .4.1. �!��#9�:4  )"$!& ))��5  )�-"�!�-  �&!�-  
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��4 .� .4.2. �!��#9�:4  )"$!& .  #�.5+2�&�&%� #�.#&-5!$")  



51 
 

4	4��	�  5 
��	������  6���6�������  4
�  �
6�������  

�	��
����  4�	�  �
���	�  �
��4�	�
�  ��

�
�  
 

�+*  &!&+".5 *)�<  ��-!�+�0" !�(  4/&�$�)�4�"  )�!�$&;  !��,-"�!"4�2  
/�#")!*!!*  �� !�4�"  �,#�,+�!!*  ���&+�:  !& 45%"1!�-  �/�#&'"*-  ��-!�+�0" !�0�  
/#�'�45 . >�  %�1+�)�  3+*-�%  #�.#&-5!$5  $��9"'";!�5  $�#�+*'"(  �)�-  )�,"#�$  
)�/&�$�)�-  )�+� �!  (!&/#�$+&� , �� !�4�"  #�.%"#"), 3�#4�$�4�"  /�)�#-!" , 
0+�,�!�  .&+*0&!!*  /�)�#-!�)�-  !&/#51�!2  ��<� ) ��  " /"4+* )�$�!&!!*  /�)!�(  
�/�#&'"(  " )�.!& �!!*  .!& 5<�4�"  $��9"'";!�5  $�#�+*'"( . 

�#�0#&%!�:  .&4", /#�.!& �!�:  �+*  )�#"3�!!*  .&�& " )�.!& �!!*  
$��9"'";!�5  $�#�+*'"(  �)�-  )�,"#�$  )�/&�$�)�-  )�+� �!  " :�0�  .!& 5<�4�" . 

�#�'��5#&  �,#�,+�!!*  �$4/�#�%�!�&+2!�-  �&!�-  )"�,5)&;�24*  )  
4�#���)�<"  /#�0#&%!�0�  /#��5$�5  DELPHI. �&  #�4 .� .5.1 /#�)���!�:  "!��#9�:4  
)"$!& ))��5  �$4/�#�%�!�&+2!�-  �&!�- , !& #�4 .� .5.2 – "!��#9�:4  )"$!& .  
#�.5+2�&�&%� #�.#&-5!$")  �& /�,5��)&!�%  0#&9"$�%, !& #�4 .� .5.3 – 9#&0%�!� 
"!��#9�:45  )"$!& "Help" .  9�#%5+&%� �+*  #�.#&-5!$") . 

=& ��/�%�0�7  /#�0#&%� )�.!& &7�24* : )�,"#$�)�:  $��9"'";!�  $�#�+*'"(  

xyr̂ ; !�#%�)&!�  )"�-�+�!!*  z; 4�#��!2�$)&�#&�� !�  )"�-�+�!!*  )�,"#$�)�0�  

$��9"'";!�5  $�#�+*'"(  xyr̂  )"�  :�0�  ���#��� !�0�  .!& �!!*  xyr  – Sr; 

/�#��)�#�!�  .& z- /�#��)�#�!!*%  �"3�#&  .!& �!!*  z� ; 4�&!�&#�!�  )"�-�+�!!*  

zS� ; $��9"'";!�  t. �&/#�$"!'"  )�$�!5;�24*  �'"!$&  .!& 5<�4�"  #�.#&-�)&!�0�  
$��9"'";!�5  $�#�+*'"( . 

 

 
 

��4 .� .5.1. �!��#9�:4  )"$!& ))��5  )�-"�!�-  �&!�-  
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��4 .� .5.2. �!��#9�:4  )"$!& .  #�.5+2�&�&%� #�.#&-5!$")  
 

 
 

��4 .� .5.3. �#&0%�!�  "!��#9�:45  )"$!& "Help" .  9�#%5+&%� �+*  #�.#&-5!$")  
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4	4��	�  6 
��������  ��������
��
�
  �	��
����  

���=��	���
�  ��������
�  �	4�
��  
UNIMAT 1 – CLASSIC 

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

)�0���)+*7�24*  9"#%�7  “The Cool Tool” (�)4�#"* ). 
���&+"  �& %��5+" .  !&,�#5  UNIMAT 1 – CLASSIC ��.)�+*7�2  4$+&4�� 

��$"+2$& /�)!�95!$'"�!&+2!�-  %���+�:  )�#4�&�") : 
- ��$&#!�:  )�#4�&�  �+*  �,#�,+�!!*  ���&+�:  .  ��#�)& ; 
- ��$&#!�:  )�#4�&�  �+*  �,#�,+�!!*  ���&+�:  .  /+&4�%&4� �& %��&+5; 
- +�,.�$ ; 
- 3+"95)&+2!�:  )�#4�&� ; 
- )�#��$&+2!�:  4)�#�+�+2!� -9#�.�#!�:  )�#4�&� ; 
- 0�#�.�!�&+2!� -9#�.�#!�:  )�#4�&� . 

 

 
 

 



 

��/ !� !
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��/ !� !  /%"%#��"�2��#�  (�"2�%�!(  
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4	4��	�  7 
���	4
��  ��  ��
�
�4  �	��4	�
  

������
�����
��
�  �  ��	���
��
�  ��
�
�  
�	���
��	�	  6��	��  �	6�	4�
�  ������  

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

�  – 4�#��!2�$)&�#&�� !�  )"�-�+�!!*  )�/&�$�)�(  )�+� �!� ; 
W – /�+�  #�.4"7)&!!*  )�/&�$�)�(  )�+� �!� ; 
P – :%�)"#!"4�2  /��"( , <�  )�/&�$�)&  )�+� �!&  /#�:%�  )"�/�)"�!�  

.!& �!!* ; 
45 – �$4/�#�%�!�&+2!�  (�%/"#� !� ) 4�#��!;  &#�9%��� !�  .!& �!!*  

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

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

)�/&�$�)�(  )�+� �!�  (�'"!$&  4�#��!2�$)&�#&�� !�0�  )"�-�+�!!* ); 
�  – �$4/�#�%�!�&+2!�  (�%/"#� !� ) /�+�  #�.4"7)&!!* ; 
xmin – %"!"%&+2!� .!& �!!*  )�/&�$�)�(  )�+� �!� ; 
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%(�%  ) :  
=& �$4/�#�%�!�&+2!�%�  �&!�%� , /#�)���!�%�  5 �&,+.� .7.1, /�,5�5)&��  

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

 
�&,+�'*  � .7.1. 
�$4/�#�%�!�&+2!"  �&!"  

8  . //  
=!& �!!*  

)�/&�$�)�(  
)�+� �!�  xi, %% 

8  . //  
=!& �!!*  

)�/&�$�)�(  
)�+� �!�  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 

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

)�+� �!�  

67&' � -//#85��*55556 729 � /:#;5���
 

 
 

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

< � 6 729 - 6 7&' � /:#; - =-//#8 >� 885���5
 
3. �, �4+7;�24*  %"!"%&+2!� %�1+�)&  $"+2$"4�2 "!��#)&+") . �#�  $"+2$�4�" 

.!& �!2  )�/&�$�)�(  )�+� �!�  ? @ /::A  
 

� � / 
 /#BB1 C D)? � / 
 /#BB1 C D)8: � E#18�  
 

�$#50+7;�24*  ��  !&:,+�1 �0�  ,"+23�0�  '"+�0� : � � F�  
4. ��.!& &;�24*  )�+� �!&  "!��#)&+5  
 

G �
<
�

�
88
F

� 1#FH5���  

 

�$#50+7;�24*  ��  !&:,+�1 �0�  ,"+23�0�  '"+�0� : G � B5���  
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5. ��.!& &;�24*  4$�#�0�)&!�:  #�.%&- )�/&�$�)�(  )�+� �!�  

< I � G C � � B C F � 8B5���  
 

6. ��.!& &;�24*  4$�#�0�)&!�  .!& �!!*  )�+� �!�  67&' A 
 

67&'
I � 6 7&' -

< I - <
8

� -//#8 -
8B - 88

8
� -/8#8�  

 

=!& �!!*  67&'
I  %�1!&  �$#50+���  ��  !&:,+�1 �0�  .!&$5 67&'

I � /8 , 
*$<�  )�$�!5;�24*  5%�)&: 

6729
I J 6 729�  

 

��.!& &;�24*  6729
I � 6 7&'

I 
 < I � -/8 
 8B � /8�  

�%�)&  )�$�!5;�24* : /8 J /:#8�  
=!& �!!*  67&'

I  �$#50+7;�24*  ��  !&:,+�1 �0�  .!&$5 67&'
I � /8�  

7. ��.!& &7�24*  %�1" "!��#)&+") : 
 

6	7&' � 6 7&'
I * 

6	729 � 6 �7&' � 6 7&'
I 
 G*  

6�729 � 6 �7&' � 6 �7&' 
 G*  
6�729 � 6 �7&' � 6 �7&' 
 G*  

6K5729 � 6 K57&' 
 G*  
 
8. ��.!& &7�24*  4�#���!�  "!��#)&+")  
 

6K �
6K5729 
 6 K57&'

8
� 

 

9. ��.!& &7�24*  �$4/�#�%�!�&+2!"   &4����  L K ($"+2$"4�2 /�/&�&!2  

)�/&�$�)�(  )�+� �!�  5 )"�/�)"�!�:  "!��#)&+ ) .  �&,+�'"  � .7.1. =!& �!!*  6& 
!&+�1��2  ��  /�)!�0�  "!��#)&+5 , *$<�  

 

6K57&' @ 6&M 6K5729 � 
�+*  �4�&!!2�0�  "!��#)&+5 : 

6N57&' @ 6&@ 6N5729 � 
 

10. ��.!& &7�24*  �$4/�#�%�!�&+2!"  :%�)"#!�4�"  OK /�/&�&!!*  
)�/&�$�)�(  )�+� �!�  5 )"�/�)"�!�:  "!��#)&+  

 

OK �
L K

?
� 
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11. ��.5+2�&��  #�.#&-5!$")  .& / ./ .7-10 .&!�4*�24*  ��  �&,+.� .7.2. 
 
�&,+�'*  � .7.2. 
�#5/5)&!!*  #�.5+2�&�")  )�%"#") 

8  
"!��#)&

+5 

��1"  "!��#)&+5 , %% ��#���!&  

"!��#)&+5  6K, 
%% 

�$4/�#�%�!
�&+2!& 

 &4���&  L K 

�$4/�#�%�!�&+2!&  

:%�)"#!"4�2  OK 6K57&'  6K5729  

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  6KL K. 
��.5+2�&��  #�.#&-5!$")  .&!�4*�24*  ��  �&,+.� .7.3. 

13. ��.!& &;�24*  �$4/�#�%�!�&+2!�  4�#��!;  &#�9%��� !�  .!& �!!*  
 

6 �
% 6KL K

N
K(	

% L K
N
K(	

�
/F
8:

� :#;5���  

14. ��.!& &;�24*  4�&��4�� !&  -&#&$��#�4��$&  #�./��"+5  =6K - 6 >� L K. 
��.5+2�&��  #�.#&-5!$")  .&!�4*�24*  ��  �&,+.� .7.3. 

 

�&,+�'*  � .7.3. 
��.#&-5!�$  4�&��4�� !�-  -&#&$��#�4��$  #�./��"+5  

8  "!��#)&+5  6KL K =6K - 6>� L K 
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�  

)"�-�+�!!*  $ .& 9�#%5+&%�: 
 

$ � � % =9PQ9>R7 P
S
PTU

VQ	
 /#�  ? M 8E* 
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$ � � % =9PQ9>R7 P
S
PTU

V
 /#�  ? J 8E�  

�+*  �&!�(  .&�& ": 

$ � � % =9PQ9>R7 P
S
PTU

VQ	
� � �	W#�

	W
� B#FXH5�� . 

16. ��.#&-�)57�24*  �$4/�#�%�!�&+2!"  .!& �!!*  ��4/�#4"(  $�  �& /�+*  

#�.4"7)&!!*  Y : 

$� � 88#:F5�� � ; 

Y � F$ � 8;#/;5�� . 
 

17. ��.!& &7�24*  4�&��4�� !"  -&#&$��#�4��$�  .0+&�1�!�(  
�$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5  �& .&!�4*�24*  ��  �&,+.� .7.4: 

- !�#%�)&!&  $��#��!&�&  4�#���!�  "!��#)&+5  
 

ZK � [
6K - 6

$
[ * 

- 054��!&  :%�)"#!�4�"  !�#%&+2!�0�  #�./��"+5  \ =ZK> ()�.!& &;�24*  .  
�&,+�'"  ���&�$5  9); 

- 4$�#�0�)&!&  :%�)"#!"4�2  

OK
I �

G
$

5\=ZK>* 
- 4$�#�0�)&!&   &4���&  

L K
I � O K

I?�  
 

�&,+�'*  � .7.4. 
��&��4�� !"  -&#&$��#�4��$�  �+*  /�,5��)�  .0+&�1�!�(  �$4/�#�%�!�&+2!�(  

$#�)�(  #�./��"+5  
8  

"!��#)&+5  ZK \ =ZK> OK
I  L K

I  

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. =& �&!�%�  �&,+.� .7.2 �& �&,+.� .7.4 ,5�57�24*  0#&9"$� 
�$4/�#�%�!�&+2!�(  $#�)�(  (/�+"0�!5  #�./��"+5 ) �& .0+&�1�!�(  
�$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5 . �$<�  '"  0#&9"$� /�,5��)&!�  )  

$��#��!&�&-  (L K – 6&), )�!�  !&.�)&7�24*  /�+"0�!�%   &4��� , &,�  #�./��"+�%  



 

 &4���  (#�4 .� .7.1). �$<�  1 )
&,�  #�./��"+�%  :%�)"#!�4��:

 

��4 .� .7.1. ��./��"+   &4���
�$4/�#�%�!�&+2!�(

��4 .� .7.2. ��./��"+  :%�)"#!�4��:
.0+&�1�!�( �$4/�#�%�!�&+2!�(

-12 -8

�%
2�

��%
  m

u
,m

� u

�$4/�#�%�!�&+2!&

=0+&�1�!&

-12 -8

�$
�(!

" 
!2

�0
  P

u
,P

� u

�$4/�#�%�!�&+2!&

=0+&�1�!&

60 

�$<�  1  )  $��#��!&�&-  (OK – 6&), – /�+"0�!�%
:%�)"#!�4��:  (#�4 .� .7.2). 

 
 

 &4��� . �#&9"$�  �$4/�#�%�!�&+2! �(  $#�)�(
�$4/�#�%�!�&+2!�(  $#�)�(  #�./��"+5  

 

 
��./��"+ :%�)"#!�4��: . �#&9"$�  �$4/�#�%�!�&+2!

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

0

2

4

6

8

10

-4 0 4
��5$!"  xi , $$

�$4/�#�%�!�&+2!&  $#�)& (/�+"0�! )

=0+&�1�!& �$4/�#�%�!�&+2!&  $#�)&

0

0,1

0,2

0,3

0,4

0,5

-4 0 4
��5$!"  xi , $$

�$4/�#�%�!�&+2!&  $#�)& (/�+"0�! )

=0+&�1�!& �$4/�#�%�!�&+2!&  $#�)&

/�+"0�!�%  :%�)"#!�4��: , 

 

$#�)�(  �& .0+&�1�!�(  

 

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

8 12

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

] � :#;55�� , ��4/�#4";7  " � 88#:F5 %%� , 4�#��!2�$)&�#&�� !�%  

)"�-�+�!!*%  ^ � B#FXH5��  �& /�+�%  #�.4"7)&!!*  _ � 8;#/;5�� , ��,��  
0#&9"$ 95!$'"(  054��!�  :%�)"#!�4�"  

` =6>�
	

ab�c
dQ

=efg> R

RhR . 

 
�#&9"$ /#��4�&)+�!�  !& (#�4 .� .7.3). 

 

 
 

��4 .� .7.3. �#&9"$ ���#��� !�(  $#�)�(  !�#%&+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

�3
2�

� %
 7

$�
(!

" 
�2

�!
 f

(x
)

��5$!"  xi, $$

���#��� !&  $#�)& #�./��"+5
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4	4��	�  8 
���������  ���	��6
  ��	  �6�	4;������  6��	���  

�	6�	4�
�  6�  i j - ��
����@�  ����	��  
 

�#�  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�)57�24*  ��$"+2$& $#���#"()  .0��� , ���!  .  *$�-  

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

 
���	4
��  ��������
  ���	��6
  

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

 &4����  /�/&�&!!*  )�/&�$�)�(  )�+� �!�  )  /�)!�:  "!��#)&+  L K, & /#�  /�,5��)"  

.0+&�1�!�(  �$4/�#�%�!�&+2!�(  $#�)�(  – 4$�#�0�)&!"  L K
I  (��) . ���&��$  7). �$<�  

�":4!"   &4����  .!& !�  )"�#".!*7�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�!& : 

� � � % =7 PQ7 P
k >R

7 P
k

N
K(	 , 

��  l  – $"+2$"4�2 "!��#)&+") . 

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

m�lnon/#5
��  o –  �4+�  /&#&%��#") #�./��"+5 . 

�#&)�+�  .&4��45)&!!*  � � - $#���#"7  !&4�5/!� . ��.#&-5)&)3�  .!& �!!*  

� �  �& )�,#&)3�  #")�!2  .!& 5<�4�"  p, .& �&,+�'�7  � � - #�./��"+5  (��) . !�1 � ) 

)�.!& &7�2  � q
� . 

�$<�  � � r � q
� , ��  0"/���.5  /#�  )"�/�)"�!"4�2  /�#")!7)&!�-  #�./��"+")  

��!�  ��!�%5  )"�$��&7�2 , *$<�  � � @ �q� , ��  0"/���.5  /#�:%&7�2 . 
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��
�
�4  ��������
  ���	��6
  

��#�)"#*;�24*  0"/���.&  /#�  5.0��1�!"4�2  #�./��"+")  .& � � - $#���#";%  
�"#4�!&  �+*  �":4!�0�  �& 4$�#�0�)&!�0�  �$4/�#�%�!�&+2!�-  .&$�!")  #�./��"+5 , 
��#�%&!�-  )  ���&�$5  7. ��-"�!"  �&!"  .&!�4*�24*  ��  �&,+.� .8.1. 

 
�&,+�'*  � .8.1. 
��-"�!"  �&!"  

8  "!��#)&+5  

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

 &4���&  L K �":4!&   &4���&  L K
I  

6K57 &'  6K5729  

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�!& : 

� � � s
=LK - L K

I >�

L K
I

N

K(	

�
;#:1/
/X#XEF

� :#B:  

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

%&��%&�� !�%  � "$5)&!!*%  �  (&,�  �$4/�#�%�!�&+2!�%  4�#��!"%  
&#�9%��� !�%  .!& �!!*%  )�/&�$�)�(  )�+� �!�  6) �& ��4/�#4";7  D (&,�  

�$4/�#�%�!�&+2!�7  ��4/�#4";7  S2). �  �&$�%5 )�/&�$5  o5�58, &  �4+�  4�5/�!")  
)"+2!�4�"  4$+&�&;: 

m�Fn8n/�1�5
=& �&,+�'�7  � � - #�./��"+5  (/#�   �4+"  4�5/�!")  )"+2!�4�"  m�1 �& #")!"  

.!& 5<�4�"  p�:#:E5 ) )�.!& &;%�  � q
� � H#;/�  

��#")!*)3�  � � � :#B:  �& � q
� � H#;/ , %�1!&  .#�,���  )�4!�)�$ , <�  

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

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

��4/�#4";7  D), ��,��  �+*  .&$�!5  ��+;*  o5�5/. 
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� � - �	6�	4�
  
 

��2-�  
2�3*� !(  
(!-0 �2�!  

m 

�!(� 0  5 %�3<�2�!  p 

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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z 
4"3+�7  5 %# *!2-)  #�$�  �-)  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 

 
 


