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���
�  I. ��	������  ����	�	�  �
�	�  �	  ����������  
«��	���  
��	�
�����	�
��	�	  ���
������ » 
 

������
  ������  – <%' .!,'.%'2%�#7('�  -..#��' !(-� , $'%'&'�  
 5/'#(2�%.2  (!  '.(' !(--  %�'&�%-*�.$'8'  ,!%�&-!#!  /'  '.(' (5,  %�,!,  
$)&.!  «��'&-2  ! %',!%-*�.$'8'  )/&! #�(-2 » -  (!/&! #�('  (!   5&!+'%$)  
(! 5$'  /&!$%-*�.$-6  &!.*�%'  �#2 -..#��' !(-2  ,!%�,!%-*�.$'8'  '/-.!(-2  
<#�,�(%'  .-.%�,  ! %',!%-*�.$'8'  )/&! #�(-2 . ������
  ������  – <%' 
/�&.'(!#7('�  -..#��' !(-�  .%)��(%! ,  5/'#(22  $'%'&'� , .%)��(% '+'8!=!�%  
4(!(-2  -  ),�(-2 , ). '�((5�    /�&-'�  -4)*�(-2  /&��,�%! , )*-%.2 '/&���#2%7  
3�#7,  5��#2%7 4!�!*- , 9'&,)#-&' !%7  /&'+#�,5  -  (!6'�-%7  ./'.'+5  -6  
&�:�(-2 . 

�!+'%!2  (!�  $)&.' '1  &!+'%'1 (�� ), .%)��(% 9'&,-&)�%  ),�(-2  -  
./'.'+('.%- , $'%'&5�  +)�)%  !0(5,-    +)�)=�,  /&-  &�:�(--  +'#��  
.#'0(56  4!�!*  ( 5/).$(!2  $ !#-9-$!3-'((!2  &!+'%!, �-..�&%!3-2 , (!)*('�  
-..#��' !(-�  -  %./ .). 

����  	�������  ������  – 4!$&�/#�(-�  %�'&�%-*�.$-6  4(!(-1  /'  
�-.3-/#-(� , 9'&,-&' !(-�  /&!$%-*�.$-6  (! 5$'  /'  '/&���#�(-;  
'/%-,!#7('8'   !&-!(%!  .%&)$%)&5 -  /!&!,�%&'  .-.%�,5  ! %',!%-*�.$'8'  
)/&! #�(-2 . 

�&-  '&8!(-4!3--  ��  (�'+6'�-,'  /&-��&0- !%7.2  .#��);=-6  /&! -# : 
1) -4#'0�(-�  ,!%�&-!#!  $!0�'8'  4!�!(-2  $)&.' '1  &!+'%5 �'#0�(  

'.)=�.% #2%7.2    .#��);=�1  /�&-'�-*('.%- : 
-  %�'&�%-*�.$'�  '+'.(' !(-�   '/&'.! , $'%'&51 &!..,!%&- !�%.2 ; 
-  ,!%�,!%-*�.$-�  &!.*�%5 ; 
-  !(!#-4  -  /'� ���(-�  /'#)*�((56  &�4)#7%!%' ,  5 '�5 . 
2) &!.*�%();  *!.%7 &!+'%5 ��#!;%  /'   !&-!(%!, . �',�&   !&-!(%!  4!�!(-2  

��  .''% �%.% )�% /'&2�$' ',)  (',�&)  .%)��(%!    ./-.$�  8&)//5 ; 
3)  .�  �!((5�  . '�2%    %!+#-35; 
4) -.6'�(5�  �!((5�  -  -%'8-  &!.*�%'  /&- '�2%  .  )$!4!(-�,  ��-(-3  

-4,�&�(-2 ; 
5) &!.*�%5  '&8!(-4' 5 !;%  .  %'*('.%7;  �'  '�('1  ��.2%'1 ; 
6) $'#-*�.% '  /'2.(-%�#7('1  4!/-.$-  .'.%! #2�%  10-20 .%&!(-3 

&)$'/-.('8'  %�$.%! (-#-  10-15 .%&!(-3 $',/7;%�&('1  /�*!%- ) 9'&,!%!  

 4; 

7) '9'&,#�(-�  $)&.' '1  &!+'%5 /&'-.6'�-%    .''%(':�(--  .  /&! -#!,- , 
-4#'0�((5,-    %&�%7�1 *!.%-  �!(('8'  )*�+(' -,�%'�-*�.$'8'  /'.'+-2 . 
�   5 '�!6  ��  /'� '�2%.2  -%'8-  -4  .�6  '. �=�((56   '/&'.' , !  %!$0� 

'/&���#2;%.2  '.(' (5�  /&'+#�,5  -  /)%-  -6   '4,'0('8'  &�:�(-2 . 
�%)��(%5  &!+'%!;% (!�  %�,'1  -(�- -�)!#7('1  &!+'%5 /'�  

&)$' '�.% ',  /&�/'�! !%�#2 . �!0�51  .%)��(% /'#)*!�%  '%��#7(51   !&-!(%  
$)&.' '1   &!+'%5, $'%'&!2 .'��&0-%  /'  '�('1  4!�!*�  -4 $!0�'1  %�,5  [1]. 
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1.1. �!4 !(-� , .'��&0!(-�  &!4��#'  -  /&-,�&   5/'#(�(-2  $)&.' '1  &!+'%5 
 
�)&.' !2  &!+'%! «������������  ���������	��  ����	�������	  

���������  ������  �����������	���  ���������
 » .'.%'-%  -4 .#��);=-6  
&!4��#' : 

1) �'.%&'�(-�  *!.%'%(56 6!&!$%�&-.%-$ (
�� , ��� , 
�� ) %-/' 56  
4 �(7� ,  6'�2=-6    .-.%�,)  ! %',!%-*�.$'8'  )/&! #�(-2 . 

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

3) �'.%&'�(-�  *!.%'%(56 6!&!$%�&-.%-$ (
�� , ��� , 
�� ) 
/&�'+&!4' !(('1  .-.%�,5 . 

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

�&' �&$!  /&! -#7('.%-   5/'#(�(-2  4!�!(-1  /&'-4 '�-%7.2  
/&�/'�! !%�#�,   (�  !)�-%'&-- . 	+=-1  +!## .''+=!�%.2  .%)��(%)  (!  %&�%7�1 
$'(%&'#7('1  (���#- . 

�  /&'3�..�   5/'#(�(-2  $)&.' '1  &!+'%5 .%)��(% '+24!(  -./'#74' !%7  
�!(('�  )*�+(' -,�%'�-*�.$'�  /'.'+-� , 8��  /&- '�2%.2  4!�!(-2  .'8#!.('  
 !&-!(%!,  -  /'�&'+(51  /&-,�&  &�:�(-2 . �  /&-#'0�(-26  
 , �  -  �  /&- ���(5  
%-%)#7(5� #-.%5 -  +#!($  &�3�(4-- . 

�  %!+#-3!6 1 -  2 /&- ���(5   !&-!(%5  -(�- -�)!#7(56  4!�!(-1 , 
 5�! !�,56  .%)��(%!,  �#2  5/'#(�(-2  $)&.' '1  &!+'%5. 

 ����!�  1. 
�%&)$%)&(5� .6�,5  -.6'�(56  .-.%�,  ! %',!%-*�.$'8'  )/&! #�(-2  

>  
 !& . 

��	  
.%)��(%!  

�%&)$%)&(!2 .6�,!  .-.%�,5  ! %',!%-*�.$'8'  
)/&! #�(-2  

 
1. 
 

2. 
 

3. 
 

4. 
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5. 
 

6. 
 

7. 
 

8. 
 
 

 

 
 

9. 
 

10. 
 

11. 
 

12. 

 

 

 
13. 

 
14. 

 
15. 

 
16. 
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17. 

 
18. 

 
19. 

 
20. 

 

 
21. 

 
22. 

 
23. 

 
24. 

 
25. 

 

 
 

 
26. 

 
27. 

 
28. 

 
29. 

 
 

 

 
 

 ����!�  2. 
��&��!%'*(5�  9)($3--  <#�,�(%' ,  6'�2=-6    -.6'�();  .%&)$%)&(); 

.6�,)  .-.%�,5  ! %',!%-*�.$'8'  )/&! #�(-2  
�',�&  

 !&-!(%!  
��&��!%'*(5�  9)($3--  %-/' 56  4 �(7� ,  6'�2=-6    .%&)$%)&(); 

.6�,)  .-.%�,5  ! %',!%-*�.$'8'  )/&! #�(-2  

��	  
.%)��(%!  

W1 W2 W3 W4 

1 � 22 
1

5
+"

�
15

4
+�
"

�
1356

5
2 ++ ""

�
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2 � 21 
110

2
+"

�
113

2
+�

"
�

1214
1

2 ++ ""
�

3 � 20 
15

10
+"

�
140

7
+�

"
�

1556
2

2 ++ ""
�

4 � 19 
13

1
+"

�
114 +�

"
�

1230
4

2 ++ ""
�

5 � 18 
12

5
+"

�
110 +�

"
�

14
1

2 ++ ""
�

6 � 17 
15

2
+"

�
18

3
+�
"

�
1540

4
2 ++ ""

�

7 � 16 
17

2
+"

�
120

4
+�

"
�

1468
2

2 ++ ""
�

8 � 15 
19

7
+"

�
123

8
+�

"
�

1424
5

2 ++ ""
�

9 � 14 
18

1
+"

�
154

4
+�

"
�

1590
8

2 ++ ""
�

10 � 13 
115

3
+"

�
124

3
+�

"
�

15100
6

2 ++ ""
�

11 � 12 
14

1
+"

�
187 +�

"
�

1467
9

2 ++ ""
�

12 � 11 
14

2
+"

�
121

7
+�

"
�

1589
6

2 ++ ""
�

13 � 10 
151

7
+"

�
120

5
+�

"
�

1897
2

2 ++ ""
�

14 � 9 
115

4
+"

�
130 +�

"
�

1767
3

2 ++ ""
�

15 � 8 
123

2
+"

�
114

6
+�

"
�

1790
1

2 ++ ""
�

16 � 7 
118

2
+"

�
130

3
+�

"
�

1450
2

2 ++ ""
�



9 

 

17 � 6 
125

1
+"

�
140

7
+�

"
�

1449
1

2 ++ ""
�

18 � 5 
12

2
+"

�
112

2
+�

"
�

1345
5

2 ++ ""
�

19 � 4 
110

6
+"

�
117 +�

"
�

1318
1

2 ++ ""
�

20 � 2 
17

2
+"

�
110 +�

" �
1790

1
2 ++ ""

�

21 � 3 
17

3
+"

�
147

4
+�

"
�

1764
1

2 ++ ""
�

22 � 4 
14

2
+"

�
130

3
+�

" �
1589

6
2 ++ ""

�

23 � 8 

 
12

5
+"

�
18

3
+�
" �

1318
1

2 ++ ""
�

24 � 2 

 
118

2
+"

�
187 +�

"
�

14
1

2 ++ ""
�

25 � 6 
118

2
+"

�
154

4
+�

" �
1450

2
2 ++ ""

�

26 � 12 
125

1
+"

�
112

2
+�

" �
1467

9
2 ++ ""

�

27 � 4 
1318

1
2 ++ ""

�
110 +�

" �
118

2
+"

�

28 � 8 
123

2
+"

�
1467

9
2 ++ ""

�
112

2
+�

" �

29  3 
18

1
+"

�
154

4
+�

"
�

1590
8

2 ++ ""
�

30  
118

2
+"

�
187 +�

"
�

14
1

2 ++ ""
� ��
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1.2. ��'&�%-*�.$-1  ,!%�&-!# , (�'+6'�-,51  �#2  5/'#(�(-2  $)&.' '1  
&!+'%5 

 
�&-   4!-,'��1.% --  *!.%�1  .-.%�,5  ! %',!%-*�.$'8'  )/&! #�(-2  

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

	+5*('  . '1.% ',  '�('(!/&! #�(('.%-  '+#!�!;%  %� <#�,�(%5  
�� , 
$'%'&5�  /�&��!;%  -(9'&,!3-'((5�   '4��1.% -2 . �  %!$-,  <#�,�(%!,  
'%('.2%.2   /�& );  '*�&��7  -4,�&-%�#-  -  /&�'+&!4' !%�#-  .-8(!#' . 
�'(.%&)$%- (5�  *!.%-  .-.%�,5 , *�&�4  $'%'&5�  /�&��!;%.2  <(�&8�%-*�.$-�  
 '4��1.% -2 , <%-, . '1.% ', , $!$ /&! -#' , (�  '+#!�!;% . 

�'#7$'   .#��.% -�  (!#-*-2  <#�,�(%'  (!/&! #�(('8'  ��1.% -2    
��  
.'4�!�%.2  4!,$()%51  $'(%)& /�&��!*-   '4��1.% -1 , /&-  /','=-  $'%'&'8'  -  
'.)=�.% #2�%.2  3�#�(!/&! #�((51  /&'3�..  )/&! #�(-2 . ��4  %!$-6 <#�,�(%'  

��  +5#-  +5 (�&!+'%'./'.'+(5  -#-  ,!#'<99�$%- (5 . �'#7:'�  
&!4(''+&!4-�  $'(.%&)$3-1  -  ).#' -1  &!+'%5 
��  '/&���#2�%  ,('8''+&!4-�  
 '4��1.% -1  -  .-8(!#' . 
(!#-4  $'($&�%(56  
��  .)=�.% �(('  )/&'=!�%.2 , 
�.#-  /'#74' !%7.2  &!4&!+'%!(('1    �
�  %-/-4!3-�1   '4��1.% -1  -  .-8(!#'  
[2]. 

�&-  -..#��' !(--  
��  -  -6  <#�,�(%'  -./'#74);%  &2� .%!(�!&%(56  
.-8(!#' , (!45 !�,56  %-/' 5,-   '4��1.% -2,- . "%-  '4��1.% -2  
'/-.5 !;%.2  /&'.%5,-  ,!%�,!%-*�.$-,-  9)($3-2,-  -  #�8$'  
 './&'-4 '�2%.2  /&-  -..#��' !(--  .-.%�,  )/&! #�(-2 . �./'#74' !(-�  
%-/' 56   '4��1.% -1  /'4 '#2�%  )(-9-3-&' !%7  !(!#-4  &!4#-*(56  .-.%�,  -  
'+#�8*!�%  .&! (�(-�  -6  /�&��!%'*(56  . '1.% . �!-+'#7:��  /&-,�(�(-�    
%�'&--  )/&! #�(-2  (!6'�2%  .#��);=-�  %-/' 5�   '4��1.% -2 : 

-  .%)/�(*!%'� ; 
-  -,/)#7.('� ; 
-  8!&,'(-*�.$'� ; 
-  #-(�1('� . 
#����������  ��$��������  –  '4��1.% -� , $'%'&'�  ,8(' �(('  

 '4&!.%!�% '% ()#2  �'  (�$'%'&'8'  4(!*�(-2  -  �!#��  '.%!�%.2 /'.%'2((5,  
(&-. . 1, ! ). �%)/�(*!%',)   '4��1.% -;  .''% �%.% )�% 9)($3-2 : 
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�&-  !(!#-4�  -  &!.*�%�  .-.%�,  )�'+('  -./'#74' !%7  .%)/�(*!%'�  
 '4��1.% -� , )  $'%'&'8'   �#-*-(!  � 0 = 1. �8'  (!45 !;%  ���������  
�����������  ��$���������  -  '+'4(!*!;%  1(t). �!%�,!%-*�.$'�   5&!0�(-� , 
'/-.5 !;=��  ��-(-*('�  .%)/�(*!%'�   '4��1.% -� , -,��%   -� : 

 

 
 

�;+'�  (���-(-*('�  .%)/�(*!%'�   '4��1.% -�  ,'0('  '+'4(!*-%7   � 01(t). 
��-(-*('�  .%)/�(*!%'�   '4��1.% -� ,  '4(-$!;=��    ,',�(%   &�,�(-   t – t1, 
'+'4(!*!;%  1(t – t1). �%)/�(*!%'�   '4��1.% -�  *!=�   .�8'  -./'#74);%  /&-  
-..#��' !(-26  .-.%�,  .%!+-#-4!3--  /!&!,�%&' , %!$ $!$ <%-  '4��1.% -2  
(!-+'#��  +#-4$- $ &�!#7(5,   6'�(5,  (4!�!;=-,  -   '4,)=!;=-, ) 
 '4��1.% -2,  .-.%�,  .%!+-#-4!3-- . 

 

 
�-.)('$  1. �-�5  %-/' 56   '4��1.% -1  

 
����������  ��$��������  – '�-('*(51  -,/)#7.  /&2,')8'#7('1  9'&,5  

(&-. .  1, +), -,�;=-1  �'.%!%'*('  +'#7:);   5.'%)  -  ,!#);  �#-%�#7('.%7 (/'  
.&! (�(-;  .  -(�&3-'(('.%7;  -./5%5 !�,'1  .-.%�,5 ) .  /#'=!�7;   ! 0. �&-  
,!%�,!%-*�.$',  !(!#-4�  
��  -./'#74);%  ���������  ����������  
��$�������� , '/-.5 !�,'�  %!$ (!45 !�,'1  ������ -%��	!��� : 

 

 

/&-*�, ( ) .1=�
¥

¥=

dttd                                                                                                                 

 
�'.#��(-�  � !   5&!0�(-2  /'4 '#2;%  &!..,!%&- !%7  ��#7%!-9)($3-; , 

$!$ -,/)#7. , -,�;=-1  +�.$'(�*('  +'#7:);   5.'%) , +�.$'(�*('  ,!#);  
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�#-%�#7('.%7  -  ��-(-*();  /#'=!�7 . ��#7%! -9)($3-;  ,'0('  '/&���#-%7  

%!$0� $!$ /&'-4 '�();  ��-(-*('8'  .%)/�(*!%'8'   '4��1.% -2 : .
)(

)(
dt

td
t

1
=d                                                                                                                      

����-(-*('�  -,/)#7.('�  .%)/�(*!%'�   '4��1.% -�  .  /#'=!�7;   � 0  
'+'4(!*!�%.2  x(t) = � 0 d (t).                                                                                                                     

&���������	��  ��$��������  – .-8(!#  .-().'-�!#7('1  9'&,5 , 
'/-.5 !�,51  9)($3-�1     (&-. . 1,  ): 

 
x(t) = xm sinw t , (-¥  < t < ¥  ), 

                                                                           
8��   xm – !,/#-%)�!  .-8(!#! ; w = 2p /   – $&)8' !2  *!.%'%!;   – /�&-'�  
.-8(!#! . 

 
�!&,'(-*�.$-1  .-8(!# , (!*-(!;=-1  ��1.% ' !%7    ,',�(%   &�,�(-   t 

= 0, '/-.5 !;%  /&-  /','=-  ��-(-*('1  .%)/�(*!%'1  9)($3-- : x(t) = 1(t) xm 
sinw t, (0 £ t < ¥ ).        

'�������  ��$��������  –  '4��1.% -� , '/-.5 !�,'�  9)($3-�1  (&-. . 1, 8) 
x(t) = 1(t) � 1 t , (0 £ t < ¥ ). �'<99-3-�(%   � 1  6!&!$%�&-4)�% .$'&'.%7  

(!&!.%!(-2   '4��1.% -2   x(t). 
�'  6!&!$%�&) -4,�(�(-2   56'�('1   �#-*-(5   '   &�,�(-  &!4#-*!;%  

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

 56'�(!2   �#-*-(!  (�  -4,�(2�%.2   '   &�,�(- , %. � .  y(t) = const. 	*� -�(' , 
*%' .%!%-*�.$-1  &�0-,  (-#-  .'.%'2(-�  &! (' �.-2 ) ,'0�%  -,�%7  ,�.%'  #-:7  
%'8�! , $'8�!   6'�(5�   '4��1.% -2  /'.%'2((5   '   &�,�(- . � 247  ,�0�)  
 6'�(5,-  -   56'�(5,-   �#-*-(!,-    .%!%-*�.$',  &�0-,�  '/-.5 !;%  
!#8�+&!-*�.$-,-  )&! (�(-2,- . 

)��������	��  ��(��  – .'.%'2(-�  <#�,�(%!  
�� , /&-  $'%'&',   6'�(!2  
 �#-*-(!  (�/&�&5 ('  -4,�(2�%.2   '   &�,�(- , %. � .  y(t) = var. �-(!,-*�.$-1  
&�0-,  -,��%  ,�.%' , $'8�!    <#�,�(%�  /'.#�  /&-#'0�(-2   6'�('8'  
 '4��1.% -2  /&'-.6'�2%  /&'3�..5  ).%!(' #�(-2  4!�!(('8'  .'.%'2(-2  -#-  
4!�!(('8'  -4,�(�(-2   56'�('1   �#-*-(5 . "%- /&'3�..5  '/-.5 !;%.2    
'+=�,  .#)*!�  �-99�&�(3-!#7(5,-  )&! (�(-2,- . 

�-(!,-*�.$-�  &�0-,5    . ';  '*�&��7  &!4��#2;%.2  (! : 
-  (�).%!(' - :-1.2  (/�&�6'�(51 ); 
-  ).%!(' - :-1.2  ($ !4-).%!(' - :-1.2 ). 
�����������*���
  (���������� ) ��(��  – &�0-, , .)=�.% );=-1  '% 

,',�(%!  (!*!#!  -4,�(�(-2   6'�('8'   '4��1.% -2  �'  ,',�(%! , $'8�!  
 56'�(!2   �#-*-(!  (!*-(!�%  -4,�(2%7.2  /'  4!$'()  <%'8'  '4��1.% -2 . 
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�-.)('$  2. ��&�6'�(5�  -  ).%!(' - :-�.2  &�0-,5  /&-  %-/' 56   '4��1.% -26  
 
+��������*���
  ��(��  – &�0-, , (!.%)/!;=-1  /'.#�  %'8', $!$ 

 56'�(!2   �#-*-(!  (!*-(!�%  -4,�(2%7.2  /'  %!$',)  0�  4!$'() , *%' -   6'�('�  
 '4��1.% -� , %.� . (!.%)/!;=-1  /'.#�  '$'(*!(-2  /�&�6'�('8'  /&'3�..! . �  
).%!(' - :�,.2  &�0-,�  <#�,�(%  .' �&:!�%   5()0��(('�  � -0�(-� . 
	*� -�(' , *%' .%!%-*�.$-1  &�0-,  2 #2�%.2 *!.%(5,  .#)*!�,  
).%!(' - :�8'.2  ( 5()0��(('8' ) &�0-,!  /&-   x(t) = const. 

�'(2%-2  «����������  ��(�� » -  «���������*���
  ��(�� » 
-##;.%&-&);%.2  8&!9-$!,-  -4,�(�(-2   56'�('1   �#-*-(5   y(t)  /&-  � )6  
%-/' 56   6'�(56   '4��1.% -26  x(t) (&-. . 2). �&!(-3!  ,�0�)  ����������  -  
���������*���
  &�0-,!,-  /'$!4!(!   �&%-$!#7('1  /)($%-&('1  #-(-�1 . 

��&��!%'*(5�  . '1.% !  <#�,�(%'  
��    �-(!,-*�.$',  &�0-,�  
'/-.5 !;%  .  /','=7;  ���������	��  ����	�������	 . �!4#-*!;%  .#��);=-�  
9'&,5  �-(!,-*�.$-6  6!&!$%�&-.%-$: 

-  '+5$(' �(('�  �-99�&�(3-!#7('�  )&! (�(-� ; 
-   &�,�((5�  6!&!$%�&-.%-$-; 
-  /�&��!%'*(!2  9)($3-2 ; 
-  *!.%'%(5�  6!&!$%�&-.%-$-. 
,��	��������  ��%%����!�������  ���������  2 #2�%.2 (!-+'#��  '+=�1  

-  /'#('1  9'&,'1  '/-.!(-2  /�&��!%'*(56  . '1.%  <#�,�(%'  
�� . 
�#2  <#�,�(%!  -,�;=�8'  '�-(   6'�('1  .-8(!#  x(t) -  '�-(   56'�('1  y(t) 

'+5$(' �(('�  �-99�&�(3-!#7('�  )&! (�(-�    '+=�,  .#)*!�  -,��%   -� : 
 

- [ y(t), y¢(t),… y(n)(t); x(t),…x(m)(t), t ] = 0, 
 

8��   t – (�4! -.-,!2  /�&�,�((!2  ('+5*('   &�,2 ). 
 
�#2  &�!#7(56  .-.%�,  m £ n. "%'  )&! (�(-�  �-(!,-$-  (� -0�(-2 ) 

<#�,�(%! . � -0�(-2    :-&'$',  .,5.#�  .#' ! , $'8�!  /'�  � -0�(-�,  
/'(-,!�%.2  #;+'�  -4,�(�(-�  .-8(!#' . 

�  9)($3-;  -  (��%%����!�������  ��������� )  6'�2%  %!$0�  �#-*-(5 , 
(!45 !�,5�  ����������� . 	(-  . 245 !;%  ,�0�)  .'+'1  !&8),�(%5  (y(t), 
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y¢(t),… y(n)(t); x(t),…x(m)(t), t) -  6!&!$%�&-4);% . '1.% !  <#�,�(%!  .  
$'#-*�.% �(('1  .%'&'(5 . �!/&-,�& , �����������  2 #2;%.2 ,!..!  %�#!, 
!$%- ('�  .'/&'%- #�(-� , -(�)$%- ('.%7  -  �,$'.%7  /&' '�(-$!  -  %. � . 

�'#7:-(.% '  &�!#7(56  <#�,�(%'  '/-.5 !;%.2  (�#-(�1(5,-  
�-99�&�(3-!#7(5,-  )&! (�(-2,- , *%' 4(!*-%�#7('  ).#'0(2�%  
/'.#��);=-1  !(!#-4  
�� . �'<%',)  .%&�,2%.2 /�&�1%-  '% (�#-(�1(56  $ 
#-(�1(5,  )&! (�(-2,   -�! : 

 

).(...
)()(

)(...
)()(

txb
dt

txd
b

dt
txd

btya
dt

tyd
a

dt
tyd

a mm

m

m

m

nn

n

n

n

+++=+++
-

-

-

-

1

1

101

1

10             (1) 

 
�#2   .�6  &�!#7(56  <#�,�(%'   5/'#(2�%.2  ).#' -�  m £ n. 

�'<99-3-�(%5  a0, a1…an  -  b0, b1…bm    )&! (�(--  (1) (!45 !;%.2  
����������� . �('8�!  /!&!,�%&5  -4,�(2;%.2   '   &�,�(- , %'8�!  <#�,�(%  
(!45 !;%  �����!��������  -#-  �  �����������  ����������� .  

�-99�&�(3-!#7('�  )&! (�(-�  (�  �!�%  (!8#2�('8'  /&��.%! #�(-2  '  
�-(!,-*�.$-6  . '1.% !6  <#�,�(%! , ('  %!$'�  /&��.%! #�(-�  �!�%  9)($3-2  y(t),   
%.� . &�:�(-�  <%'8' )&! (�(-2 . 	�('  -  %' 0�  �-99�&�(3-!#7('�  )&! (�(-�  
,'0�%  -,�%7  ,('0�.% '  &�:�(-1 , 4! -.2=-6  '% (!*!#7(56  ).#' -1  -  
6!&!$%�&!  6'�('8'   '4��1.% -2  x(t), *%' (�)�'+('  /&-  .'/'.%! #�(--  
�-(!,-*�.$-6  . '1.%  &!4#-*(56  <#�,�(%' . �'<%',)  +5#'  &�:�('  
6!&!$%�&-4' !%7 <%- . '1.% !  <#�,�(%!  %'#7$' �����  &�:�(-�,  
�-99�&�(3-!#7('8'  )&! (�(-2 , /'#)*�((5,  /&-  �������  (!*!#7(56  
).#' -26  -  '�(',  -4 �������   '4��1.% -1 : ��-(-*(',  .%)/�(*!%', , ��#7%!-
9)($3-- , 8!&,'(-*�.$', , #-(�1(', . �!-+'#��  (!8#2�('�  /&��.%! #�(-�  '  
�-(!,-*�.$-6  . '1.% !6  <#�,�(%!  �!�%  �8'  ���������
  %��	!�
  h(t). 

.��������
  %��	!�
  h(t) ��������  – -4,�(�(-�   '   &�,�(-   56'�('1  
 �#-*-(5  y(t) <#�,�(%!  /&-  ��-(-*(',  .%)/�(*!%',   '4��1.% --  -  ()#� 56  
(!*!#7(56  ).#' -26 . ��&�6'�(!2  9)($3-2  ,'0�%  +5%7 4!�!(! : 

-     -��  8&!9-$! ; 
-    !(!#-%-*�.$',   -�� . 
/���	����������	��  ���������  – !#8�+&!-*�.$'�  )&! (�(-� , .%�/�(7  -  

$'<99-3-�(%5  $'%'&'8'  .' /!�!;%  .  /'&2�$',  -  $'<99-3-�(%!,-  #� '1  
*!.%-  #-(�1('8'  �-99�&�(3-!#7('8'  )&! (�(-2   -�!  (1): 

 
a0 p

n + a1 p
n –1 +…+ an = 0. 

 
�!-+'#��  &!./&'.%&!(�((5,  ,�%'�',  '/-.!(-2  -  !(!#-4!  
��  

2 #2�%.2 '/�&!3-'((51  ,�%'�  (,�%'�  '/�&!3-'(('8'  -.*-.#�(-2 ),   '.(' �  
$'%'&'8'  #�0-% /&2,'�  -(%�8&!#7('�  /&�'+&!4' !(-�  �!/#!.!  �#2  

(�/&�&5 (56  9)($3-1  F(p) = Z {  f(t) }  = �
¥

0

 f(t) e-pt dt .  "%'  /&�'+&!4' !(-�  

).%!(! #- !�%  .''% �%.% -�  ,�0�)  9)($3-�1  ��1.% -%�#7('1  /�&�,�(('1   t  
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-  9)($3-�1  $',/#�$.('1  /�&�,�(('1    p = a + jb.  �)($3-;  f(t),  6'�2=);    
-(%�8&!# �!/#!.! , (!45 !;%  ���������� , !  &�4)#7%!% -(%�8&-&' !(-2  – 
9)($3-;  F(p) – �$����(�����  9)($3--  f(t) /'  �!/#!.) . �&�'+&!4' !(-�  
 5/'#(-,'  #-:7  �#2  9)($3-1 , $'%'&5�  &! (5  ���0  /&-  t< 0. �'&,!#7('  <%' 
).#' -�    %�'&--  )/&! #�(-2  '+�./�*- !�%.2  ),('0�(-�,  9)($3--  f(t)  (!  
��-(-*();  .%)/�(*!%);  9)($3-;  1(t) -#-   5+'&',  (!*!#!  '%.*�%!  &�,�(-  
.  ,',�(%! , �'  $'%'&'8'  f(t) = 0.  

	/�&!3-'((51  ,�%'�    %�'&--  )/&! #�(-2  /'#)*-#  :-&'$'�  
&!./&'.%&!(�(-� , %!$ $!$ .  �8'  /','=7;  '/&���#2;%  %!$ (!45 !�,);  
�����������0  %��	!�0 , $'%'&!2 2 #2�%.2 .!,'1  $',/!$%('1  9'&,'1  
'/-.!(-2  �-(!,-*�.$-6  . '1.%  <#�,�(%'  -  .-.%�, . �&-,�(22  /&2,'�  
/&�'+&!4' !(-�  �!/#!.!  $ �-99�&�(3-!#7(',)  )&! (�(-;  (1), /'#)*-,  
!#8�+&!-*�.$'�  )&! (�(-� : 

D(p)Y(p) = K(p)X(p),                                               (2) 
 

8��  D(p) = a0 p
n + a1 p

n-1 +…+ an  - �����������  �������� ;                                                
      K(p) = b0 p

m + b1 p
m-1 +…+ bm  - �������  �������� .                                              

 
.����������
  %��	!�
  – '%(':�(-�  -4'+&!0�(-2   56'�('1   �#-*-(5  

$ -4'+&!0�(-;   6'�('1   �#-*-(5  /&-  ()#� 56  (!*!#7(56  ).#' -26 :  
 

.
)(
)(

)(
pX
pY

pW =  

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

/&-(-,!�%   -� : 

.
...

...

)(
)(

)(
1

10

1
10

n
nn

m
mm

apapa

bpbpb

pD
pK

pW
+++

+++
==

-

-

 

�(!*�(-�  /�&�,�(('1  p, /&-  $'%'&'1  /�&��!%'*(!2  9)($3-2  W(p) 
'+&!=!�%.2    +�.$'(�*('.%7 , (!45 !�%.2  ���0���  ������������  %��	!�� . 
	*� -�(' , *%' /'#;.!,-  2 #2;%.2 $'&(-  .'+.% �(('8'  '/�&!%'&!  D(p). 
�(!*�(-�  /�&�,�(('1  p, /&-  $'%'&'1  /�&��!%'*(!2  9)($3-2  W(p) '+&!=!�%.2  
  ()#7 , (!45 !�%.2  �����  ������������  %��	!�� . 	*� -�(' , *%' ()#2,-  
2 #2;%.2 $'&(-   6'�('8'  '/�&!%'&!  K(p). �.#-   $'<99-3-�(%  a0 ¹  0, %' 
/�&��!%'*(!2  9)($3-2  (�  -,��%  ()#� '8'  /'#;.!   (p = 0). �!$'1  <#�,�(%  
(!45 !;%  ���������	�� , -  �8'  /�&��!%'*(!2  9)($3-2  /&-  p = 0 ( t = ¥  ) 

&! (!  �������������  	��%%�!�����  .)0(
n

m

a
b

Wk ==                                                                                                                 

�!.%'%(5�  6!&!$%�&-.%-$- '/-.5 !;%  /�&��!%'*(5�  . '1.% !  
<#�,�(%'  -  
��    &�0-,�  ).%!(' - :-6.2  8!&,'(-*�.$-6  $'#�+!(-1 , 
 54 !((56   (�:(-,  8!&,'(-*�.$-,   '4��1.% -�, . 	(-  (!6'�2%  /&-,�(�(-�  
  %�'&--  )/&! #�(-2 , %!$ $!$ &�!#7(5�   '4,)=�(-2 , ! , .#��' !%�#7(' , -  
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&�!$3--  (!  (-6  <#�,�(%!  -#-  
��  ,'8)%  +5%7 /&��.%! #�(5  $!$ .),,!  
8!&,'(-*�.$-6  .-8(!#' . 

�!..,'%&-,  ��1�����  -  ��$����������  *!.%'%(56  6!&!$%�&-.%-$. 
�).%7  (!   6'�  #-(�1('8'  <#�,�(%!  (&-. . 3, � )   ,',�(%   &�,�(-  t = 0  /'�!('  
8!&,'(-*�.$'�   '4��1.% -�  .   *!.%'%'1  w x(t) = xm sinw t.          

                                                                                       

 
�-.)('$  3. �6�,!  -  $&- 5� , /'2.(2;=-�  .)=('.%7  *!.%'%(56  6!&!$%�&-.%-$ 

 
�'  4! �&:�(--  /�&�6'�('8'  /&'3�..!  ).%!(' -%.2  &�0-,  

 5()0��((56  $'#�+!(-1  -   56'�(!2   �#-*-(!  y(t) +)��%  -4,�(2%7.2  /'  %',)  
0�  4!$'() , *%' -   6'�(!2  x(t), ('    '+=�,  .#)*!�  .  �&)8'1  !,/#-%)�'1  ym -  .  
9!4' 5,  .� -8',  j  /'  '.-   &�,�(-  '%('.-%�#7('   6'�('8'  .-8(!#!  (&-. . 3, 
� ): y(t) = ym sin(w t + j  .                              

�&' ��2  !(!#'8-*(51  '/5% , ('  /&-  �&)8'1  *!.%'%� w, ,'0('  ) -��%7 , 
*%' !,/#-%)�!  ym -  9!4' 51  .� -8  j  -4,�(-#-.7 , %.� . '(-  4! -.2% '% *!.%'%5. 
�'0('  )+��-%7.2  %!$0�, *%' �#2  �&)8'8'  <#�,�(%!  4! -.-,'.%-  /!&!,�%&'  
ym -  j   '% *!.%'%5 w  -(5� . �'<%',)  %!$-� 4! -.-,'.%-  ,'8)%  .#)0-%7 
6!&!$%�&-.%-$!,-  �-(!,-*�.$-6  . '1.%  <#�,�(%' . 

�  %�'&--  )/&! #�(-2  (!-+'#��  *!.%'  -./'#74);%  .#��);=-�  
*!.%'%(5�  6!&!$%�&-.%-$-: 

-  !,/#-%)�(!2  *!.%'%(!2  6!&!$%�&-.%-$! (
�� ); 
-  9!4' !2  *!.%'%(!2  6!&!$%�&-.%-$! (��� ); 
-  !,/#-%)�(' -9!4' !2  *!.%'%(!2  6!&!$%�&-.%-$! (
��� ). 
2���������
  ��������
  ����	�������	�  (23/ ) – 4! -.-,'.%7  

'%(':�(-2  !,/#-%)�   56'�('8'  -   6'�('8'  .-8(!#'  '% *!.%'%5:                             

.)(
m

m

x

y
A =v  

 
��  /'$!45 !�% , $!$ <#�,�(%  /&'/).$!�%  .-8(!#5  &!4#-*('1   *!.%'%5. 
�&-,�&  
��  /&- ���(  (!  &-. . 4, � .         

-�$���
  ��������
  ����	�������	�  -3/  – 4! -.-,'.%7  9!4' '8'  
.� -8!  ,�0�)   6'�(5,  -   56'�(5,  .-8(!#!,-  '% *!.%'%5. ���  /'$!45 !�% , 
$!$'�  '%.%! !(-�  -#-  '/�&�0�(-�   56'�('8'  .-8(!#!  /'  9!4�  .'4�!�%  <#�,�(%  
/&-  &!4#-*(56  *!.%'%!6. �&-,�&  ���  /&- ���(  (!  &-. . 4, � . 
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,/#-%)�();  -  9!4' );  6!&!$%�&-.%-$- ,'0('  '+?��-(-%7    '�()  
'+=);  – ���������� -%�$���0  ��������0  ����	�������	�  (2-3/ ). 
���  
/&��.%! #2�%  .'+'1  9)($3-;  $',/#�$.('8'  /�&�,�(('8'  jw:                         
W(jw) = A(w ) e jj (w)  (/'$!4!%�#7(!2  9'&,! ), 8��  A(w ) – ,'�)#7  9)($3-- ; j  
(w) – !&8),�(%  9)($3-- . 

�!0�',)  9-$.-&' !((',)  4(!*�(-;  *!.%'%5 wi .''% �%.% )�%  
$',/#�$.('�  *-.#'  W(jwi), $'%'&'�  (!  $',/#�$.('1  /#'.$'.%-  ,'0('  
-4'+&!4-%7  �$%'&', , -,�;=-,  �#-()  A(wi ) -  )8'#  /' '&'%!  j  (wi )  (&-. . 4, 
� ). 	%&-3!%�#7(5�  4(!*�(-2  j  (w), .''% �%.% );=-�  '%.%! !(-;   56'�('8'  
.-8(!#!  '%  6'�('8' , /&-(2%'  '%.*-%5 !%7 /'  *!.' '1  .%&�#$� '% 
/'#'0-%�#7('8'  (!/&! #�(-2  ��1.% -%�#7('1  '.- . �&-  -4,�(�(--  *!.%'%5 
'% ()#2  �'  +�.$'(�*('.%-   �$%'& W(jw) /' '&!*- !�%.2   '$&)8  (!*!#!  
$''&�-(!% , /&-  <%', '�(' &�,�(('  -4,�(2�%.2  �#-(!   �$%'&! . �&- !2 , 
$'%'&);  /&-  <%', '/-:�%  $'(�3   �$%'&! , -  �.%7 
��� . �!0�'1  %'*$�  
6!&!$%�&-.%-$- .''% �%.% )�%  '/&���#�(('�  4(!*�(-�  *!.%'%5.  �&'�$3--  
 �$%'&!  W(jw) (!  ��1.% -%�#7();  -  ,(-,);  '.-  (!45 !;%  .''% �%.% �(('  
��������������  -  ������  ����������  ����	�������	���  -  '+'4(!*!;%  
P(w ), Q(w ). "%'  /'4 '#2�%  4!/-.!%7  
���    �����������	��  9'&,� : W(jw) = 
P(w ) +j Q(w ). 
��� , $!$  -  #;+);  $',/#�$.();   �#-*-() , ,'0('  %!$0� 
/&��.%! -%7    %&-8'(',�%&-*�.$'1  9'&,� : W(jw) = A(w )cosj  (w) +                 
j A(w )sinj  (w).    

 

 
 

�-.)('$  4. �!.%'%(5�  6!&!$%�&-.%-$-: 
�  – !,/#-%)�(!2 ; �  – 9!4' !2 ; �  – !,/#-%)�(' -9!4' !2 ; 8 – #'8!&-9,-*�.$!2  

 

(!#-%-*�.$'�   5&!0�(-�  �#2  
���  $'($&�%('8'  <#�,�(%!  ,'0('  

/'#)*-%7  -4 �8'  /�&��!%'*('1  9)($3--  /)%�,  /'�.%!(' $-    p = jw: 
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W(jw) = W(p)½p = jw . 

 
� 247  ,�0�)  &!4#-*(5,-  *!.%'%(5,-  6!&!$%�&-.%-$!,-  .#��);=!2 : 
 

A(w ) = �  W(jw)  �  = ,)()( 22 vv QP +  

j  (w) = arg W(jw) = .
)(
)(

v
v

P
Q

arctg  

 
�)($3-'(!#7(5�  <#�,�(%5 , -./'#74)�,5�    
�� , ,'8)%  -,�%7  .!,5�  

&!4#-*(5�  $'(.%&)$%- ('�   5/'#(�(-�  -  /&-(3-/5  ��1.% -2 . 	�(!$'  
'+=('.%7  ,!%�,!%-*�.$-6   5&!0�(-1 , . 245 !;=-6   6'�(5�  -   56'�(5�  
 �#-*-(5  &!4#-*(56  9)($3-'(!#7(56  <#�,�(%' , /'4 '#2�%   5��#-%7  
'8&!(-*�(('�  *-.#'  %!$ (!45 !�,56  �������  ������������	��  $������ . 
�!0�',)  %-/' ',)  !#8'&-%,-*�.$',)  4 �()  .''% �%.% )�%  '/&���#�(('�  
,!%�,!%-*�.$'�  .''%(':�(-�  ,�0�)   6'�('1  -   56'�('1   �#-*-(!,- . �.#-  
<%' .''%(':�(-�  2 #2�%.2 ������������  ((!/&-,�& , �-99�&�(3-&' !(-� , 
),('0�(-�  (!  /'.%'2((51  $'<99-3-�(% ), %' -  4 �('  (!45 !�%.2  
������������ .                           


#8'&-%,-*�.$-�  4 �(72 , $'%'&5�  '/-.5 !;%.2  '+5$(' �((5,-  
�-99�&�(3-!#7(5,-  )&! (�(-2,-  /�& '8'  -   %'&'8'  /'&2�$! , /'#)*-#-  
(!4 !(-�  �������  ���������	��  $������ . �-/' 5�  �-(!,-*�.$-�  4 �(72  
2 #2;%.2 '.(' (5,-  .'.%! (5,-  *!.%2,-  !#8'&-%,-*�.$-6  .6�,  
(�/&�&5 (56  
�� , /'<%',)  4(!(-�  -6  6!&!$%�&-.%-$ .)=�.% �(('  '+#�8*!�%  
!(!#-4  %!$-6 .-.%�, . 

�#!..-9-$!3-;  %-/' 56  �-(!,-*�.$-6  4 �(7�  )�'+('  '.)=�.% -%7 , 
&!..,!%&- !2  &!4#-*(5�  *!.%(5�  9'&,5  �-99�&�(3-!#7('8'  )&! (�(-2  

)(
)(

)(
)()(

10212

2

0 txb
dt

tdx
btya

dt
tdy

a
dt

tyd
a +=++ .                          (3) 

�(!*�(-2  $'<99-3-�(%'  )&! (�(-2  (3) -  (!4 !(-2  �#2  (!-+'#��  *!.%'  
/&-,�(2�,56  4 �(7�  /&- ���(5    %!+#. 3. 

 ����!�  3. 
�(!*�(-2  $'<99-3-�(%'  )&! (�(-2  (3) 

 � /�  
������������  $����  a0 a1 a2 b0 b1 .��������

�  
��4-(�&3-'(('�  
(/&'/'&3-'(!#7('� ) 

0 0 1 0 k  

�(�&3-'(('�  1-8'  /'&2�$!  
(!/�&-'�-*�.$'� ) 

0 T 1 0 k  

�(�&3-'(('�  2-8'  /'&2�$!  
(!/�&-'�-*�.$'� ) 

2
2T  T1 1 0 k T1 ³  2T2 

�(�&3-'(('�  2-8'  /'&2�$!  
($'#�+!%�#7('� ) 

2
2T  T1 1 0 k T1 < 2T2 
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���!#7('�  -(%�8&-&);=��  0 1 0 0 k  
���!#7('�  �-99�&�(3-&);=��  0 0 1 k 0  
��!#7('�  �-99�&�(3-&);=��  0 T 1 k 0  
 
��&��!%'*(5�  -  /�&�6'�(5�  9)($3--  �#2  (!-+'#��  *!.%'  

/&-,�(2�,56  4 �(7�  /&- ���(5    %!+#. 4. 
 ����!�  4. 

��&��!%'*(5�  -  /�&�6'�(5�  9)($3--  %-/' 56  �-(!,-*�.$-6  4 �(7�  
4  ������������  $����  

�  �������01��  ���  
���������  

.�������
���
  

%��	!�
  
)( pW  

.��������
  %��	!�
  )(th  

1 ��4-(�&3-'(('�  
(/&'/'&3-'(!#7('� ) 

)()( tkxty =  

k  )(1 tk  

h(t)

k

t  
2 �(�&3-'(('�  1-8'  

/'&2�$!  
(!/�&-'�-*�.$'� ) 

)()(
)(

tkxty
dt

tdy
T =+  

1+Tp
k  )(1)1( / tek Tt--  

t

h(t)

0

K

T

0,63K

 
 

3 �(�&3-'(('�  2-8'  
/'&2�$!  
(!/�&-'�-*�.$'� ) 

)()(

)()(
12

2
2

2

tkxty
dt

tdy
T

dt
tyd

T

=+

++  

T1 ³  2T2 

11
22

2 ++ pTpT
k

 

T1 ³  2T2 

),(1)1( 43 /

43

4/

43

3 te
TT

T
e

TT
T

k TtTt --

-
+

-
-  

8��   143 TTT =+ ;  2
243 TTT = . 

h(t)

0 t

K
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4 �(�&3-'(('�  2-8'  
/'&2�$!  
($'#�+!%�#7('� ) 

)()(

)()(
12

2
2

2

tkxty
dt

tdy
T

dt
tyd

T

=+

++  

T1 < 2T2 

 

11
22

2 ++ pTpT
k

 

T1 < 2T2 

 

)(1)sin(
1

1
2

tte
T

k t
�
�

�
�
�

�
+- - jb

b
a , 

8��  2
2 /1 Txb -= ; xj arccos= ;  

21 2/ TT=x . 
 
 

h(t)

0 t

K

 
 
 
 

5 ���!#7('�  
-(%�8&-&);=��  

)(
)(

tkx
dt

tdy
=  

p
k  )(1 tkt  

h(t)

k

t0 1  
6 ���!#7('�  

�-99�&�(3-&);=��  

dt
tdx

kty
)(

)( =  

kp )(tkd  

t

h(t)

0  
7 ��!#7('�  

�-99�&�(3-&);=��  

dt
tdx

kty
dt

tdy
T

)(
)(

)(
=+  

1+Tp
kp  Tte

T
k /-  
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h(t)

0

k
T

t  
8 � �('  4!/!4�5 !(-2  

)()( t-= txty  
tpe-  )(1 t-t  

h(t)

0

1

tt
 

 
�#2  !(!#-4!  
��  -./'#74);%.2  -6  !#8'&-%,-*�.$-�  .6�,5 . �#2  

)/&'=�(-2  (. �&%5 !(-2 ) .#'0(56  !#8'&-%,-*�.$-6  .6�,  /&-,�(2;%  
/&! -#!  -6  /&�'+&!4' !(-2 . �&-  8#! (56  /&! -#!  '%('.2%.2 $ %&�, %-/' 5,  
.'��-(�(-2,  <#�,�(%' : 

-  /'.#��' !%�#7(',) ; 
-  /!&!##�#7(',) ; 
-   .%&�*(' -/!&!##�#7(',)  ('6 !%  '+&!%('1  . 247; ). 
�.#-  <%- .'��-(�(-2  .'.%'2% -4 <#�,�(%'  (!/&! #�(('8'  ��1.% -2  (.  

��%�$%-&);=-,  . '1.% ', ), %' $!0�'�  %!$'�  .'��-(�(-�  ,'0�%  +5%7 
4!,�(�('  '�(-,  <#�,�(%', , .%!%-*�.$-�  -  �-(!,-*�.$-�  6!&!$%�&-.%-$- 
$'%'&'8'  <$ - !#�(%(5  . '1.% !,  .'��-(�(-2 . �!..,'%&-,  <%- %-/' 5�  
.'��-(�(-2  4 �(7�  /&-  -4 �.%('.%-  -6  /�&��!%'*(56  9)($3-1 .  

�'.#��' !%�#7('�  .'��-(�(-�  4 �(7� .  
�!1��,  /�&��!%'*();  9)($3-;  W(p) 4 �(!  (&-. . 5, � ),  <$ - !#�(%('8'  

/'.#��' !%�#7(',)  .'��-(�(-;  4 �(7�  (&-. . 5, � ). 
 

 
 

�-.)('$  5. 
#8'&-%,-*�.$-�  .6�,5  /'.#��' !%�#7('8'  .'��-(�(-2  4 �(7�  (� ) -  
<$ - !#�(%('8'  �,)  4 �(!  (� ) 
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�.$',!2  /�&��!%'*(!2  9)($3-2  <$ - !#�(%('8'  4 �(! : 

Õ
=

-

-

-

-

=×××=

=×××=×××==

n

i
inn

n

n

n

n

n

n

n

nn

pWpWpWpW

pX

pY

pX

pY

pX

pY

pX

pX

pX

pX

pX

pY

pX

pY
pW

1
11

1

1

1

1

1

2

11

).()(...)()(

)(

)(
...

)(

)(

)(

)(

)(

)(
...

)(

)(

)(

)(

)(

)(
)(

      (22) 

�!&!##�#7('�  .'��-(�(-�  4 �(7� . 
�!1��,  /�&��!%'*();  9)($3-;  W(p) 4 �(!  (&-. . 6, � ),  <$ - !#�(%('8'  

/!&!##�#7(',)  .'��-(�(-;  4 �(7�  (&-. . 6, � ). 
 
 

 
 

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

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

		
	

==

= ====
n

i
i

n

i i

i

n

i
i

pW
pX

pY

pX

pY

pX
pY

pW
11

1 ).(
)(

)(

)(

)(

)(
)(

)(
    

                       (23) 

 
�.%&�*(' -/!&!##�#7('�  .'��-(�(-�  4 �(7� . 
�!1��,  /�&��!%'*();  9)($3-;  W(p) 4 �(!  (&-. . 7, � ),  <$ - !#�(%('8'  

 .%&�*(' -/!&!##�#7(',)  .'��-(�(-;  4 �(7�  (&-. . 7, � ). 
 

 
 

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

 
��&��!%'*(!2  9)($3-2  .'��-(�(-2 : 
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.
)(
)(

)(
pX
pY

pW =                                                  (4) 

�'  /&-  <%',: 
[ ].)()()()()( pYpWpXpWpY ,#. �=                                   (5) 

 
���.7  W. (p) -  W,#  (p) – /�&��!%'*(5�  9)($3--  .''% �%.% �(('  /&2,'1  3�/-  
-  3�/-  '+&!%('1  . 24-   .%&�*(' -/!&!##�#7('8'  .'��-(�(-2  4 �(7� . �'.#�  
��#�(-2  '+�-6  *!.%�1  &! �(.% !  (25) (!  X(p) /'#)*!�, : 

 

.
)(
)(

)(1)(
)(
)(

�
�

�
�
�

�
=

pX
pY

pWpW
pX
pY

,#. �                                     (6) 

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

 -�) : 
[ ].)()(1)()( pWpWpWpW ,#�. �=                                     (7) 

 
��:!2  )&! (�(-�  (7), (!6'�-,  -.$',);  /�&��!%'*();  9)($3-;  

<$ - !#�(%('8'  4 �(! : 

.
)()(1

)(
)(

pWpW
pW

pW
,#.

.

±
=  

�&-  '%&-3!%�#7('1  '+&!%('1  . 24-  /�&��!%'*(!2  9)($3-2  
<$ - !#�(%('8'  4 �(! : 

.
)()(1

)(
)(

pWpW
pW

pW
,#.

.

+
=  

�&-  /'#'0-%�#7('1  '+&!%('1  . 24-  /�&��!%'*(!2  9)($3-2  
<$ - !#�(%('8'  4 �(! : 

.
)()(1

)(
)(

pWpW
pW

pW
,#.

.

-
=  

 
�#2  ).%&!(�(-2  /�&�$&�.%(56  . 24�1  .#��)�%  -./'#74' !%7  &2� 

 ./','8!%�#7(56  /&! -#  /&�'+&!4' !(-1  !#8'&-%,-*�.$-6  .6�, , $'%'&5�  
/&- ���(5    %!+#. 5. 

 ����!�  5. 
�./','8!%�#7(5�  /&! -#!  /&�'+&!4' !(-2  !#8'&-%,-*�.$-6  .6�,  

4  ,����!�
  �������
  �����  .������$������
  �����  
1 ��&�.%!(' $!  

.),,!%'&'  
 
 

X1 - X2

X1

X2

_

X3

Y

 
 

X1

X2

_

X3

YX1+X3
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2 ��&�.%!(' $!  
)4#'  
&!4 �% #�(-2  
 
 
 

 

X
X1=X

X2=X

X

 

X
X1=X

X2=X

X

 
 

3 ��&�('.  )4#!  
&!4 �% #�(-2  
*�&�4  4 �('  
 /�&��  
 
 

 
X

X

W(p)
Y

 

 
X

W(p)
Y

1 / W(p)
X

 
4 ��&�('.  )4#!  

&!4 �% #�(-2  
*�&�4  4 �('  
(!4!�  
 
 

X
W(P)

Y

Y

 

X
W(p)

Y

W(p)
Y

 

5 ��&�('.  
.),,!%'&!  *�&�4  
4 �('   /�&��  
 
 
 

 

W(p)
Y

X1

X2

 
Y

W(p)X2

W(p)X1

 
6 ��&�('.  

.),,!%'&!  *�&�4  
4 �('  (!4!�  
 
 
 

W(p)
X1 Y

X2

 

1 / W(p)
X2

X1 W(p) Y

 

 
�  /','=7;  &!..,'%&�((56  /&! -#  )�!�%.2  /&�'+&!4' !%7  #;+);  

!#8'&-%,-*�.$);  .6�,) , (�  .'��&0!=);  ����	�������  ��
$��  ,�0�)  
4 �(72,- ,    /&'.%�1:-1   -�  (&-. . 7, � ). �.#-  0�  .6�,!  ,('8'$'(%)&(!2  -  
.'��&0-%  /�&�$&�.%(5�  . 24- , %' <%- /&! -#!  ,'0('  /&-,�(2%7  #-:7  /'.#�  
).%&!(�(-2   <%-6 /�&�$&�.%(56  . 24�1  [2]. 
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1.3. �&-,�&   5/'#(�(-2  $)&.' '1  &!+'%5 
 

�!&-!(%  1. 
 

�.6'�(5�  �!((5� : 

 
 

 
 
��:�(-� : 
 

1. �'.%&'�(-�  *!.%'%(56 6!&!$%�&-.%-$ (
�� , ��� , 
�� ) %-/' 56  
4 �(7� ,  6'�2=-6    .-.%�,)  ! %',!%-*�.$'8'  )/&! #�(-2 . 
 
 
 

� �('  W1 = 22 2 #2�%.2 ).-#-%�#7(5,  4 �(', . 
 

��  � � �� ����������� ��

��  A1(w)=k=22 
���  @1(w)=0 
 
�'.%&'-,  8&!9-$-  *!.%'%(56  6!&!$%�&-.%-$: 
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� �('  W4 2 #2�%.2 -(�&3-'((5,  4 �(',   %'&'8'  /'&2�$!  .  
/�&��!%'*('1  9)($3-�1   -�! : 

, 

8��  . 
 

��  -  ���  4 �(!  &!..*-%5 !;%.2  /'  )&! (�(-2, : 

, . 
 

�'�.%! -  *-.#' 5�  4(!*�(-2 , /'#)*-, : 

, 

. 
 

�  %!+#-3� /&- ���(5  *-.#�((5�  4(!*�(-2  *!.%'%(56  6!&!$%�&-.%-$ 
4 �(!  W4 /&-  -4,�(�(--  *!.%'%5 '% 0 �'  +A. 
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 6'�2=-6  .  .'��-(�(-�  <#�,�(%' , /'#)*-, : 
 

 
 



33 
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�  II.  ��	������  �	���	���	�  �
�	�  �	  ����������  
«��	���  
��	�
������	�	  ���
������ » 
 

	�(-,  -4 ./'.'+'  9'&,-&' !(-2  $',/�%�(3-1  /'  �-.3-/#-(�  
«��'&-2  ! %',!%-*�.$'8'  )/&! #�(-2 » 2 #2�%.2  5/'#(�(-�  $'(%&'#7('1  
(.�,�.%&' '1 ) &!+'%5.  

�'(%&'#7(!2  &!+'%!  5/'#(2�%.2  .!,'.%'2%�#7(' ; /'  (�1  '/&���#2�%.2  
.%�/�(7  ). '�(-2  .%)��(%',  )*�+('1  �-.3-/#-(5 . �'(%&'#7(!2  &!+'%! 
�'#0(!  /&��.%! #2%7.2   .&'$- , )$!4!((5�    #-*(',  )*�+(',  8&!9-$� . "%'  
�!�%   '4,'0('.%7  .%)��(%) , (�  /'#)*- :�,)  4!*�%,  (�.%-  -./&! #�(-2    
&!+'%) #-+'  (!/-.!%7  (' );  &!+'%) .  )*�%',   .�6  4!,�*!(-1  &�3�(4�(%! . 
�(' 7   5/'#(�(();  &!+'%)  ,�.%�  .  (�4!*B%('1  .#��)�%   5.#!%7 (!  
/&' �&$) , (!/-.!  (!  '+#'0$�  – "/' %'&(' ". 

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

��'+6'�-,'  /',(-%7 , *%' '.(' (!2  3�#7 $'(%&'#7('1  &!+'%5, <%' 
'/-.!(-�   5+&!(('1  %�,5  .  )*�%',  /&'*-%!(('8'  ,!%�&-!#!  [3]. 

 
2.1. �!4 !(-� , .'��&0!(-�  &!4��#'  -  /&-,�&   5/'#(�(-2  $'(%&'#7('1  

&!+'%5 
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! %',!%-*�.$'8'  )/&! #�(-2 » -  .'.%'-%  -4 3 4!�!(-1 . �  /�& ',  4!�!(--  
&!..*-%5 !;%.2  *-.#�((5�  4(!*�(-2  $'<99-3-�(%'  /�&��!%'*('1  9)($3--  
'+?�$%! )/&! #�(-2 . �'   %'&',  4!�!(--  /&' �&2;%.2  (! 5$-  &!.*�%!  
'/%-,!#7(56  /!&!,�%&'  �#2  <#�,�(%'  .-.%�,  )/&! #�(-2 . �  %&�%7�, 
4!�!(--  -..#��)�%.2  <99�$%- ('.%7  .-.%�,  ! %',!%-*�.$'8'  )/&! #�(-2  -  -6  
/�&�6'�(56  /&'3�..' .  �-0�  /&- ���(5   !&-!(%5  -(�- -�)!#7(56  4!�!(-1  
�#2   5/'#(�(-2  $'(%&'#7('1  &!+'%5. 
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2.2. ��'&�%-*�.$-1  ,!%�&-!# , (�'+6'�-,51  �#2   5/'#(�(-2  $)&.' '1  

&!+'%5 
 

�&-  &�:�(--  4!�!*  ! %',!%-4!3--  %�6('#'8-*�.$-6  /&'3�..'  *!.%'  
/&-6'�-%.2  -,�%7  ��#'  .  -(�&3-'((5,-  .%!%-*�.$-,-  '+?�$%!,-  )/&! #�(-2  
((!/&-,�& , .  <#�$%&-*�.$-,-  � -8!%�#2,- ), /�&�6'�(5�  6!&!$%�&-.%-$- h0(t) 
$'%'&56 -,�;%  ./�3-9-*�.$);  s-����$��0  9'&,)  (&-. . 8). �!$#'( , $&- -4(!  
6!&!$%�&-.%-$- -  ��  &!..%'2(-�  '% '.-  '&�-(!%  4! -.2% '% �-(!,-*�.$-6  
. '1.%  $'($&�%('8'  '+?�$%!. 

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

-  ������������  	��%%�!������  k0; 
-  �����
����  �������  T0; 
-  ������  $���$��������  t 0, 	������  �	���������
  �$  �������  

$���$������
  t �    �  �����������  $���$������
  t �  , � . � . t 0  = t �  + t �  . 
�!&!,�%&5  T0  -  t 0  '/&���#2;%  /&' ���(-�,  $!.!%�#7('1  2�  $ 

(!-+'#��  $&)%',)  )*!.%$)  /�&�6'�('1  6!&!$%�&-.%-$- h0(t). �&-  &!.*�%�  
(!.%&'�*(56  /!&!,�%&'  
��  .  '+?�$%!,- , -,�;=-,-  s-����$���  
/�&�6'�(5�  6!&!$%�&-.%-$-, '&-�(%-&);%.2  #-+'  (�/'.&��.% �(('  (!  
/!&!,�%&5  k0 , T0 , t 0 , t �    -  t �  , $'%'&5�  '+'+=�(('  6!&!$%�&-4);% .%!%-$) -  
�-(!,-$)  &�!#7('8'  '+?�$%!, #-+'  -./'#74);%  ����1�����  ������  '+?�$%!, 
$'<99-3-�(%5  $'%'&56 '�('4(!*('   5&!0!;%.2  *�&�4  )$!4!((5�  
<$./�&-,�(%!#7(5�  /!&!,�%&5 . 
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�-.)('$  8. ��&�6'�(5�  6!&!$%�&-.%-$- &�!#7('8'  '+?�$%! (1) 

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

�'.%!%'*('  6'&':��  /&-+#-0�(-�  $ s-����$���  /�&�6'�(5,  
6!&!$%�&-.%-$!,  �!�%  ,'��#7   %'&'8'  /'&2�$!  .  4!/!4�5 !(-�,  -  
'�-(!$' 5,-  /'.%'2((5,-   &�,�(-  (&-. . 8): 

2
0

000 )1(
1

)exp()(
+¢

¢-=
pT

pkpW t , 

8��   00 368,0 TT =¢ ;  000 107,0 T-=¢ tt . 
 
�!-+'#��  /&'.%'1 , ('  -  ,�(��  %'*('1  2 #2�%.2 ,'��#7  /�& '8'  

/'&2�$! : 

)1(
1

)exp()(
0

000 +¢
¢-=

pT
pkpW t , 

8��   00 64,0 TT =¢ ;  000 11,0 T-=¢ tt . 
 
�)=�.% );%  -  +'#��  .#'0(5�  ,'��#- , (!/&-,�& , ,'��#7   %'&'8'  

/'&2�$!  .  4!/!4�5 !(-�,  -  &!4(5,-  /'.%'2((5,-   &�,�(- : 
 

)1)(1(
1

)exp()(
0201

00 ++
-=

TpT
pkpW �t . 

 
���.7  /!&!,�%&5  T01 -  T02 '/&���#2;%.2  (�  *�&�4  /!&!,�%&5   T0 -  t 0 , !  

/'  (�$'%'&5,  $''&�-(!%!,  6!&!$%�&(56 %'*�$  /�&�6'�('1  6!&!$%�&-.%-$-. 
�  +'#7:-(.% �  .#)*!�  ,'��#7  '+�./�*- !�%  �'.%!%'*();  �#2  

/&!$%-*�.$-6  &!.*�%'  %'*('.%7 , �.#-  /&-(2%7 T01=0,5T02. �&-  <%', 
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/'.%'2(();   &�,�(-  T02 '/&���#2;%  .#��);=-,  '+&!4', : /'  '&�-(!%�       
h(t2)= 0,63 k0  <$./�&-,�(%!#7('1  /�&�6'�('1  6!&!$%�&-.%-$- (!6'�2%  
,',�(%   &�,�(-  t2, '%.*-%5 !�,51  '% %'*$-  D, !  4!%�,   5*-.#2;%  T02 = 0,64 
t2. �!$!2  !//&'$.-,!3-2  3�#�.''+&!4(! , $'8�!   h(0,5 t) ³  0,3 k0.  

�#��);=-,  <%!/',  -..#��' !(-2  .-.%�,5  )/&! #�(-2  '+?�$%',  
2 #2�%.2 ������������	�
  ������$�!�
  – '/&���#�(-�  (!.%&'�*(56  
/!&!,�%&'   5+&!(('8'  &�8)#2%'&!. �#2  <%'8' �'#0(5  +5%7 -4 �.%(5 : 

-  /�&��!%'*(!2  9)($3-2  '+?�$%! )/&! #�(-2  W	 (p); 
-   '4,)=�(-� , ��1.% );=��  (!   56'��  '+?�$%!, X� (p). 

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

�  /&'.%�1:�,  .#)*!� , $'8�!   '4,)=!;=��   '4��1.% -�  (!  '+?�$% 
'%.)%.% )�% (X(p) = 0), )/&! #�(-�  ,'0('  '.)=�.% #2%7  /'  &!4',$()%'1  
.6�,�  (&-. . 9, � ) /&-  /�&��!%'*('1  9)($3--  &�8)#2%'&!: 

 

,
)(

1
)(

pW
pW

,
" =                                                   (8) 

 
%!$ $!$ /�&��!%'*(!2  9)($3-2  
�� : 
 

.1)()()( == pWpWpW ,"                                             (9) 
"%'  '4(!*!�%  ,8(' �(('�   './&'-4 ���(-�   56'�('1   �#-*-('1  

4!�!;=�8'   '4��1.% -2 : 
).()( pXpX 5=                                                  (10) 

 
�!$'1  /�&�6'�(51  /&'3�..  (!45 !;%  -��!#7(5, , !  !#8'&-%,-*�.$);  

.%&)$%)&) �8'  '+�./�*- !;=);  – -��!#7('1 . 
 

 
 

�-.)('$  9. 
#8'&-%,-*�.$-�  .6�,5  -��!#7('1  
��  
  

�.#-  (!  '+?�$% ��1.% )�%   '4,)=�(-�  X� (p), $'%'&'�  /'��!�%.2  
-4,�&�(-; , %' %�'&�%-*�.$-  ,'0('  .-(%�4-&' !%7  -��!#7();  &!4',$()%);  

��  (&-. . 9, � ) .  /'#('1  $',/�(.!3-�1   '4,)=�(-2 , /'�!  �8'  .  '+&!%(5,  
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4(!$',  (!   6'�  &�8)#2%'&! .  /�&��!%'*('1  9)($3-�1  (8). ��1.% -%�#7(' ,   
<%', .#)*!�  /&-  X5(p) = 0 &�8)#-&)�,!2   �#-*-(! : 

 

.0)()(
)(

1
)()()( )()()( =-=-= pXpW

pW
pXpXpWpWpXpX �,

,
��,"�            (11) 

 
�'<%',)  /'#�4(!2  .'.%! #2;=!2  X+(p) (!   56'��  '+?�$%! +)��%  

/'#('.%7;  )&! (' �:- !%7   '4,)=�(-�  X� (p). 	�(!$'   '4,)=�(-�  X� (p), $!$ 
/&! -#' , -4,�&-%7 (�  )�!�%.2 , -  
��  /&-6'�-%.2  .%&'-%7 /'  4!,$()%'1  
.6�,�  (.  '+&!%('1  . 247; ).  

 
 

�-.)('$  10. 
#8'&-%,-*�.$-�  .6�,5  -��!#7('1  4!,$()%'1  
��  
 

�#2  '%5.$!(-2  .%&)$%)&5 -��!#7('1  4!,$()%'1  .-.%�,5  ,'0('  
-./'#74' !%7  -��;  $'. �(('8'  -4,�&�(-2   '4,)=�(-2  X� (p) .  /','=7;  
,'��#-  '+?�$%! W,6 (p) (&-. . 10, � ). 	*� -�(' , *%' /&- : 

 
=)( pW,6  W, (p)                                                (12)  

 
 5*-.#2�,51  (!   56'��  ,'��#-  '+?�$%! .-8(!# : 
 

)()()( pXpXpX +6�6 -=                                         (13) 
 

2 #2�%.2 $'. �(('  -4,�&�((5,   '4,)=�(-�,  X� (p) -  �8'  ,'0(' , $!$ -    
/&��5�)=�1  .6�,�  (&-. . 9, � ),   �.%-    &�8)#2%'& .  /�&��!%'*('1  9)($3-�1  
(8) - , %!$-,  '+&!4', , .(' !  /'#)*-%7  -��!#7();  &!4',$()%);  .%&)$%)&) 
(&-. . 10, � ). �  (�1    .''% �%.% --  .  /&! -#!,-  .%&)$%)&(56 /&�'+&!4' !(-1  
.-8(!#  W+6 (p) ,'0('  /�&�(�.%-  (!   6'�  &�8)#2%'&! -  /&-#'0-%7  $ 
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.),,!%'&)  2 (&-. . 10, � ). �'8�!  &�8)#2%'& .  /�&��!%'*('1  9)($3-�1  1/W, (p) 
'$!0�%.2  '6 !*�((5,   ()%&�((�1  /'#'0-%�#7('1  '+&!%('1  . 247; , !  .-8(!#  
/'.#�  .),,!%'&!  1 +)��%  .''% �%.% ' !%7  .-8(!#)  ':-+$- : 

).()()( pXpXp 5 -=e                                                   (14) 
 
�'.#��(��  '4(!*!�% , *%' 
��  .%!#! 4!,$()%'1  -  &!+'%!�% /'  /&-(3-/)  

'%&-3!%�#7('1  '+&!%('1  . 24-  .  &�8)#2%'&',  (., . &-. . 10, � ), -,�;=-,  
/�&��!%'*();  9)($3-; : 

 

.
)()(1

)(1
)(

pWpW
pW

pW
,,6

,
" -

=                                                (15) 

 
�&-  %'*(',  .' /!��(--  '+?�$%! )/&! #�(-2  -  �8'  ,'��#-  (W, (p) = 

W,6 (p)) &�8)#2%'& +)��%  &!+'%!%7 $!$ /&'/'&3-'(!#7(51  .  $'<99-3-�(%',  
k�  = ¥ , *%' .''% �%.% )�%  ()#� 5,  ':-+$!,  /'  $!(!#!,  4!�!(-2  -  
 '4,)=�(-2 . 

��6(-*�.$!2  &�!#-4!3-2  +�4-(�&3-'(('8'  (-��!#7('8' ) &�8)#2%'&!  
(� '4,'0(! . 	�(!$'  %!$!2 .%&)$%)&! 2 #2�%.2 -��!#', , $ $'%'&',)  
(�'+6'�-,'  .%&�,-%7.2 /&-  .-(%�4-&' !(--   5.'$'$!*�.% �((56  .-.%�,  
)/&! #�(-2 . �  .''% �%.% --  .  -��!#7('1  .%&)$%)&'1 (&-. . 10, � ) ,'0('  
.9'&,)#-&' !%7  9)(�!,�(%!#7(51  /&-(3-/  .%&)$%)&('-/!&!,�%&-*�.$'1  
'/%-,-4!3--  
��  .  '+&!%('1  . 247; : �����
���  ���(��  �����(���  
���������	��  $����  �  ������������  %��	!��� , ������  ���  ���$	��  ��������  
������������  %��	!��  ��7�	��  ���������
 . 

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

 

),exp( )()( �,, ppWpW t-¢=                                                  (16) 

8��  )( pW,
¢   – �&'+(' -&!3-'(!#7(!2  9)($3-2 , 6!&!$%�&-4);=!2  -(�&3-'(();  

*!.%7 '+?�$%! )/&! #�(-2 ;  t �  – *-.%'�  4!/!4�5 !(-�  '+?�$%! )/&! #�(-2 . 
 

	/&���#-,  .%&)$%)&) -  /�&��!%'*();  9)($3-;  ����������  �����
����  
�#2  -(�&3-'((56  '+?�$%'  )/&! #�(-2  .  4!/!4�5 !(-�, . 

�'�.%! #22  4(!*�(-�  /�&��!%'*('1  9)($3--  W, (p) -4  5&!0�(-2  (16)   
9'&,)#)  (15) /'#)*!�,  /�&��!%'*();  9)($3-;  -��!#7('8'  &�8)#2%'&! �#2  
-(�&3-'((56  '+?�$%'  )/&! #�(-2  .  4!/!4�5 !(-�, : 

.
)(

1

)(
)(

)exp(
1

1
)exp()(

pWpW
pW

p
ppW

,,6

,

�
�" ¢×

×¢-
×=

t
t                                (17) 

���.7  /&-.)%.% )�% .',('0-%�#7  exp(pt � ), $'%'&51 .''% �%.% )�%  
����������  ���������0  -  %'*(!2  &�!#-4!3-2  $'%'&'8'  %�6(-*�.$-  
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(� '4,'0(! . �'<%',)  .  3�#7;  )/&'=�(-2  -.$','1  .%&)$%)&5 &�8)#2%'&! -  
'+#�8*�(-2  �8'  %�6(-*�.$'1  &�!#-4!3--  /'#!8!;% , *%' �#2  '+?�$%'  
)/&! #�(-2  .  *-.%5,  4!/!4�5 !(-�,  t � , -��!#7(!2  
��   './&'-4 '�-%  
4!�!;=��   '4��1.% -�  .  4!/!4�5 !(-�,  t � , %.� .:  

 

).exp(
)(
)(

�
5

p
pX
pX

t-=                                                (18) 

 
�  �&)8'1  .%'&'(5 , /&-,�(22  /&! -#!  .%&)$%)&('8' /&�'+&!4' !(-2  $ 

!#8'&-%,-*�.$'1  .6�,�  
�� , ,'0('  4!/-.!%7  '%(':�(-� : 
 

.
)()(1

)()(
)(
)(

pWpW
pWpW

pX
pX

,"

,"

5 +
=                                         (19) 

 
�&-&! (- !2  /&! 5�  *!.%-   5&!0�(-1  (18) -  (19) -  )*-%5 !2    (-6  

4(!*�(-�  /�&��!%'*('1  9)($3--  W, (p) -4  5&!0�(-2  16), 4!/-.5 !�,  
)&! (�(-� : 

.
)exp()()(1

)exp()()(
)exp(

�,"

�,"
�

ppWpW

ppWpW
p

t

t
t

-¢+

-¢
=-                              (20) 

 
��:!2  <%' )&! (�(-� , /'#)*!�,  -.$',);  /�&��!%'*();  9)($3-;  

-��!#7('8'  &�8)#2%'&! (�����
����  "����	� ):  
 

.
)exp()(

)(

1
1

)(

1

)(

�,

,

,
"

ppW
pW

pW
pW

t-¢×
¢

-

¢
=                                   (21) 

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


��  (&-. . 11), $'%'&!2 )0�  (�  .'��&0-%  )/&��-%�#2 . 

 
�-.)('$  11. 
#8'&-%,-*�.$!2  .6�,!  -��!#7('1  
��  .  '+?�$%',  .  4!/!4�5 !(-�,  

 
��&��!%'*(!2  9)($3-2  /'  $!(!#)   '4,)=�(-2    %!$'1 
��  .'8#!.('  

(18) -,��%   -� : 



45 

 

 

[ ]

).exp(1

)()exp(1

)exp()(
1

1

)exp()()(1

1
)(
)(

�

,�

�,�,"�

p

pWp

ppWppWpWpX
pX

t

t

tt
--=

¢--

-¢
+

=
-¢+

=  (22) 

 
"%'  '4(!*!�% , *%' ��1.% -�   '4,)=�(-2  X� (p) ,8(' �(('  

$',/�(.-&)�%.2  .-.%�,'1  *�&�4   &�,2  t � . 
�!(��  +5#'  /'$!4!(' , *%' -(�&3-'((5�  .%!%-*�.$-�  '+?�$%5 

)/&! #�(-2  .  s-����$���  /�&�6'�('1  6!&!$%�&-.%-$'1 (&-. . 8) ,'0('  
/&��.%! -%7     -��  ,'��#�1  /�& '8'  -#-   %'&'8'  /'&2�$!  .  4!/!4�5 !(-�, . 

�&��.%! -,  /�& '(!*!#7('  '+?�$% )/&! #�(-2  ,'��#7;  /�& '8'  
/'&2�$! . �'8�! , /'#!8!2  4!/!4�5 !(-�  �t ¢ ,'��#-  '+?�$%! &! (5,  *-.%',)  
4!/!4�5 !(-;  t �   &�!#7('8'  '+?�$%! -  /'�.%! #22     5&!0�(-�  (21) 4(!*�(-�  
/�&��!%'*('1  9)($3--  ,'��#-  '+?�$%!, '/&���#2�,  /�&��!%'*();  9)($3-;  
&�8)#2%'&!: 

[ ] .
 )exp(1

1
)(

��

,
" kp

pT
pW

t ¢--
+¢

=                                            (23) 

 
�&-  '%('.-%�#7('  ,��#�(('  -4,�(2;=-6.2   '4��1.% -26  ,'0('  

/&-(2%7 .1)exp( �� pp tt ¢-»¢-                                                                                                                   
�'8�! , )*-%5 !2  <%' &! �(.% '     5&!0�(--  (23), /'#)*!�,  -.$',);  

/�&��!%'*();  9)($3-;  &�8)#2%'&!: 

,
1111

)(
p

kk
pkk

T
kp

pT
pW �.

����

,

��

,
" +=×

¢
+

¢
¢

=
¢
+¢

=
ttt

 

8��  ,
��

,
. k

T
k

t ¢
¢

=   .
1

��
� k

k
t ¢

=                                                                                                                              

 
�!$);  /�&��!%'*();  9)($3-;  -,��%  /&'/'&3-'(!#7(' --(%�8&!#7(51  

(�� ) &�8)#2%'& .  (!.%&'�*(5,-  /!&!,�%&!,-   k.   -   k� . 
�&��.%! -  '+?�$% )/&! #�(-2  .  +'#��  %'*('1  ,'��#7;   %'&'8'  

/'&2�$!  -  /&' ��2  !(!#'8-*(5�  &!..)0��(-2 , /'#)*!�,  -.$',);  
/�&��!%'*();  9)($3-;  &�8)#2%'&!: 

 
( )

,
1112

)(
2

pk
p

kkp
k

T

pkk

T
pW )�.

��

,

����

,
" ++=

¢
¢

+×
¢

+
¢
¢

=
ttt

 

8��  ,
2

��

,
. k

T
k

t ¢
¢

=  ,
1

��
� k

k
t ¢

=   ( )
.

2

��

,
) k

T
k

t ¢
¢

=                

 
�!$);  /�&��!%'*();  9)($3-;  -,��%  /&'/'&3-'(!#7(' --(%�8&!#7(' -

�-99�&�(3-!#7(51  (��� ) &�8)#2%'& .  (!.%&'�*(5,-  /!&!,�%&!,-   k. ,  k� ,  
k) . 
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�!  '.(' !(--  /'#)*�((56  '+=-6  .''%(':�(-1  ,�0�)  /!&!,�%&!,-  
'+?�$%! )/&! #�(-2  -  &�8)#2%'&! ,'0('  .9'&,)#-&' !%7  ��	������!��  ��  
������  ����  �����
����  �  ���  �����������  ���������� : 

-  �#2  '+?�$%'  .  4!/!4�5 !(-�, , -(�&3-'((!2  *!.%7 $'%'&56 
��1.% -%�#7('  +#-4$! 4 �()  /�& '8'  /'&2�$!  (!  (�/&'.%'  
!//&'$.-,-&' !(!  %!$-,  4 �(', !), 3�#�.''+&!4('  /&-,�(2%7  �� -
&�8)#2%'&; 

-  �#2  '+?�$%'  .  4!/!4�5 !(-�, , -(�&3-'((!2  *!.%7 $'%'&56 -,��%  
/'&2�'$  n ³  2, (!-#)*:-,  &�8)#2%'&',  2 #2�%.2 ��� -&�8)#2%'&. 

 
 ����!�  6. 

�!.%&'�*(5�  /!&!,�%&5  %-/' 56  &�8)#2%'&'  
 
 

�-/  &�8)#2%'&! 

�!.%&'�*(5�  /!&!,�%&5  

k.  k�  k)  

s  = 0 s  = 20 % s  = 0 s  = 20 % s  = 0 s  = 20 % 

�  

��

,

k
T
t
 3,0

 
��

,

k
T
t
 7,0

 0 0 0 0 

��  

��

,

k
T

t
 35,0

 
��

,

k
T
t
 6,0

 
��k t

29,0  
��k t

6,0  0 0 

���  

��

,

k
T
t
 6,0

 
��

,

k
T

t
 95,0

 
��k t

6,0  
��k t

7,0  
�

,

k
T 3,0

 
�

,

k
T 45,0

 

 
",/-&-*�.$-�  9'&,)#5    %!+#. 6 '+'+=!;%  &�4)#7%!%5 

<$./�&-,�(%!#7(56  -..#��' !(-1  /'  '/&���#�(-;  (!.%'�*(56  /!&!,�%&'  
%-/' 56  &�8)#2%'&'  �#2  '+?�$%'  .  4!/!4�5 !(-�,  (/&-  t �  / T�  = 0…1). 
�!&!,�%&5  '/&���#�(5  /)%�,  ,'��#-&' !(-2  .-.%�,  /&-  .%)/�(*!%',  
-4,�(�(--  4!�!;=�8'  x$  '4��1.% -2 . 	+�./�*- !�,5,  /'$!4!%�#�,  $!*�.% !  

��  2 #2�%.2 /�&�&�8)#-&' !(-�  s   (0 -#-  20 %) (!   56'��  '+?�$%! 
&�8)#-&' !(-2 . 

�.#-  (�'+6'�-,'  '+�./�*-%7  $'#�+!%�#7(51  6!&!$%�& /�&�6'�('8'  
/&'3�..!    
�� , /&-  $'%'&',  !,/#-%)�!  $!0�'8'  /'.#��);=�8'  $'#�+!(-2  
�'#0(!  +5%7   4 &!4! ,�(7:�  !,/#-%)�5  /&��5�)=�8'  $'#�+!(-2 , %. � . 
.%�/�(7  4!%)6!(-2 : 

75,0
4/

!

11

1

31 =
-

=
-

=
A
AA

A
AA

Y , 

*%' .''% �%.% )�%  (-0(�1  8&!(-3� , /&-  $'%'&'1  $!*�.% '  )/&! #�(-2  �=�  
/&-4(!�%.2  )�' #�% '&-%�#7(5, , %' .#��)�%   './'#74' !%7.2  
&�$',�(�!3-2,-  /'   5+'&)  (!.%&'�*(56  /!&!,�%&'  &�8)#2%'&' , 
/&- ���((56    %!+#. 7. 
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 ����!�  7. 
�!.%&'�*(5�  /!&!,�%&5  %-/' 56  &�8)#2%'&'  

 
�-/  &�8)#2%'&! 

�!.%&'�*(5�  /!&!,�%&5  

k.  k�  k)  
�  

��

,�

k
T

t
t +

 0 0 

��  

��

,�

k
T
t

t
 1,1
+

 2 66,3 ��

,�

k

T

t
t +

 0 

���  

��

,�

k
T
t

t
 8,0
+

 2 6,1 ��

,�

k

T

t
t +

 
�

,�

k
T

 6,1
+t

 

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

.#��);=-�  '+=-�   5 '�5  '   #-2(--  (!.%&'�*(56  /!&!,�%&'  (!  /'$!4!%�#-  
$!*�.% !  &�8)#-&' !(-2 : 

-  ) �#-*�(-�  $'<99-3-�(%!  k�  /&'/'&3-'(!#7('1  *!.%-  &�8)#2%'&! 
/&- '�-%  $ ) �#-*�(-;  /�&�&�8)#-&' !(-2  s,  &�,�(-  t/  /�&�6'�('8'  
/&'3�..!  -  ),�(7:�(-;  .%�/�(-  4!%)6!(-2  Y ; 

-  ) �#-*�(-�  $'<99-3-�(%!  k�  -(%�8&!#7('1  *!.%-  &�8)#2%'&! /&- '�-%  
$ ),�(7:�(-;   &�,�(-  t/  /�&�6'�('8'  /&'3�..!  -  ) �#-*�(-;  
/�&�&�8)#-&' !(-2  s; 

-  ) �#-*�(-�  $'<99-3-�(%!  k�  �-99�&�(3-!#7('1  *!.%-  &�8)#2%'&! 
/&- '�-%  $ ),�(7:�(-;   &�,�(-  t/  /�&�6'�('8'  /&'3�..!  -  
) �#-*�(-;  /�&�&�8)#-&' !(-2  s. 
�������  ���������
  2#+  – .' '$)/('.%7  . '1.%  
�� , 

6!&!$%�&-4);=-6  %'*('.%7  /'���&0!(-2  )/&! #2�,'1   �#-*-(5  (!  4!�!((',  
)&' (�    ).%!(' - :-6.2  -  /�&�6'�(56  &�0-,!6 . 

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

�'*('.%7  
��    /�&�6'�(',  &�0-,�  '3�(- !;%  /&-  /','=-  ��
���  -  
	��������  /'$!4!%�#�1  $!*�.% ! . 

.�
���  ��	�$�����  	�������  '/&���#2;%  /'  8&!9-$)  /�&�6'�('8'  
/&'3�..! ,  '4(-$!;=�8'    .-.%�,�  /&-  .%)/�(*!%',   (�:(�,   '4��1.% -- . 

��������  ��	�$�����  	�������  '/&���#2;%  /'  &!./&���#�(-;  $'&(�1  
6!&!$%�&-.%-*�.$'8'  )&! (�(-2  -#-  /'  *!.%'%(5,  6!&!$%�&-.%-$!,  .-.%�,5 . 

�  (!.%'2=��   &�,2  &!4&!+'%!(5  -  /'#)*-#-  :-&'$'�  &!./&'.%&!(�(-�  
,'=(5�  .&��.% !  $',/7;%�&('8'  ,'��#-&' !(-2  
�� , /'4 '#2;=-�  %'*('  
-  +5.%&'  5*-.#2%7  /�&�6'�(51  /&'3�.. , %. � . '3�(- !%7  %'*('.%7  .-.%�,5  
*�&�4  ��
���  ��	�$�����  	������� .   
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�-.)('$  12. �&2,5�  /'$!4!%�#-  $!*�.% !  /&'3�..!  )/&! #�(-2  (&�8)#-&' !(-2 ) 
 
.����������������  s  -  �#-*-(! , &! (!2  '%(':�(-;  /�& '8'  

,!$.-,!#7('8'  '%$#'(�(-2  x,  )/&! #2�,'1   �#-*-(5  x(t) '% ��  
).%!(' - :�8'.2  4(!*�(-2   x(¥ )  $ <%',)  ).%!(' - :�,).2  4(!*�(-; : 

%.  ,100
)(

100
)(

)( 1 ×
¥

=×
¥

¥-
=

x
A

x
xx�s  

�!*�.% '  )/&! #�(-2  .*-%!�%.2 )�' #�% '&-%�#7(5, , �.#-  
/�&�&�8)#-&' !(-�  (�  /&� 5:!�%  30…40%. 

#������  $�������
 : 

.1
1

3

1

31

A
A

A
AA

-=
-

=y  

�(%�(.- ('.%7  4!%)6!(-2  $'#�+!(-1    .-.%�,�  .*-%!�%.2 
)�' #�% '&-%�#7('1 , �.#-   y  = 0,75…0,95. 

)�����������  �����������  ���!����  (����
  ������������
 ) t�  – 
-(%�& !#   &�,�(-  '% ,',�(%!  /&-#'0�(-2  .%)/�(*!%'8'   '4��1.% -2  �'  
,',�(%! , /'.#�  $'%'&'8'  '%$#'(�(-2  )/&! #2�,'1   �#-*-(5  x(t) '% ��  (' '8'  
).%!(' - :�8'.2  4(!*�(-2  x(¥ ) .%!(' 2%.2  ,�(7:�  (�$'%'&'8'  4!�!(('8'  
*-.#!  d/ , %.� . �'  ,',�(%! , /'.#�  $'%'&'8'   5/'#(2�%.2  ).#' -�              
�  x(t) - x(¥ )   �  £  d� . �  /&',5:#�(('1  ! %',!%-$�   �#-*-()  d�  '+5*('  
/&-(-,!;%  &! ('1  5% '% ).%!(' - :�8'.2  4(!*�(-2  x(¥ )  [d�  = 0,05 x(¥ ) ].  

��������������  N – *-.#'  /�&�6'�'  )/&! #2�,'1   �#-*-(5  x(t) 
*�&�4  ��  ).%!(' - :��.2  4(!*�(-�  x(¥ ) 4!  &�,2  /�&�6'�('8'  /&'3�..!  t/  [2]. 
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2.3. �&-,�&   5/'#(�(-2  $'(%&'#7('1  &!+'%5. 
 
�!�!(-�  1. 	/&���#�(-�  /�&��!%'*('1  9)($3--  '+?�$%! /'  -.6'�('1  $&- '1  
&!48'(! .  

 

 
 
�'<99-3-�(%  ).-#�(-2  &! �( : 

( )
69.1

9
2.15

==
D

¥D
=

x
y

k  

�4  8&!9-$!  1 '/&���#2�,  4(!*�(-�  '%&�4$'   &�,�(-  abT  -  bdT : 
1.3=abT ; 9.12=bdT  

�'  '%(':�(-;  24.0=
bd

ab

T

T -  -4 %!+#-35 '/&���#2�,  /'&2�'$ . �&-  <%', 

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

bd

ab

T
T

 n k1 k2 

0 1 1 0 
0,104 2 2,718 0,282 
0,218 3 3,695 0,805 
0,319 4 4,463 1,425 
0,41 5 5,119 2,1 
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805.0

695.3

3

2

1

=

=

=

k

k

n

 

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

( )
( 1)

p
n

k
W p e

Tp
t-=

+
 

8��  491.3
695.3

9.12

1

===
k

T
T bd - /'.%'2((!2   &�,�(-  

      81.2805.0491.32 =×=×= kTyt - ).#' ('�   &�,2  4!/!4�5 !(-2  

      29.081.21.3 =-=-= yabT tt -  &�,2  4!/!4�5 !(-2  
 
�!$-,  '+&!4', , /'#)*-,  /�&��!%'*();  9)($3-;  '+?�$%!    -�� : 
 

( )
( )

29.0
23

29.0
3 147.1056.3653.42

69.1

149.3

69.1 ×-×- ×
+++

=×
+×

= pp e
ppp

e
p

pW  

 
�!�!(-�  2. 	/&���#�(-�  '/%-,!#7(56  /!&!,�%&'  (!.%&'1$-  %-/' 56  
4!$'('  )/&! #�(-2  

 

 . 
(!#-%-*�.$-1  ,�%'�  &!.*�%! . 

1. �.6'�(5�  �!((5�  
1.1. ��&��!%'*(!2  9)($3-2  '+?�$%! -,��%   -� : 

( ) pe
ppp

pW 29.0
23 147.1056.3653.45

69.1 -×
+++

= ; 

  1.2. ��&��!%'*(!2  9)($3-2  &�8)#2%'&! – ( ) 1R p k=  
  1.3. �&-%�&-1  ).%'1*- '.%-  �!1$ -.%!   /&��.%! #�(     -��  .-.%�,5  

)&! (�(-1 : 

( ) ( )
(*)

29,0
56,361

53,4547,10

11*
56,36153,4547,10

69,1

1

2

3

2223

0

0






�






�



-=×-��
�

�
��
�

�

-

-
-

=
-+-

Û

�



�


=+

=×

pw
w

ww

www
p

arctg

k

FF

AA

p

p  

 
8��  ,o pA A  – 
��  '+?�$%! -  &�8)#2%'&! .''% �%.% �((' ; ,o pF F – ���  '+?�$%! -  
&�8)#2%'&!. 

2. �!.*�%  
  2.1. �4  )&! (�(-2  ���  (2-� ) .-.%�,5  (*) (!6'�-,  &!+'*);  *!.%'%) 
437,0=pw  
  2.2. �'�.%! -,  &!+'*);  *!.%'%)   )&! (�(-�  
��  (1-� ) .-.%�,5  (*): 

28,0)(0 =pA w  



51 

 

57,3
28,0
1

)(
1

)(
0

1 ====
p

p A
Ak

w
w  

3. 	% �% 
��&��!%'*(!2  9)($3-2  &�8)#2%'&!: R(p) = 3,57. 
 

� . �&!9-*�.$-1  ,�%'�  &!.*�%!  
1. �.6'�(5�  �!((5�  
1.1. ��&��!%'*(!2  9)($3-2  '+?�$%! -,��%   -� : 

( ) pe
ppp

pW 29.0
23 147.1056.3653.45

69.1 -×
+++

= ; 

  1.2. ��&��!%'*(!2  9)($3-2  &�8)#2%'&! – ( ) 1R p k=  
2. �!.*�%  
  2.1. �!  '.(' !(--  -.6'�(56  �!((56  .%&'-,  
��  '+?�$%!. 
 

w  0 0,05 0,10 0,15 0,20 0,25 0,3 0,35 0,4 0,437 
( )A w  1,69 1,6 1,43 1,18 0,98 0,74 0,57 0,44 0,34 0,28 
( )F w  00  -310 058-  -850 -1080 -1280 -1450 -1600 0172-  0180-  

   

 
2.2. �4  (!*!#!  $''&�-(!%  /'�  )8#',  038  $ '%&-3!%�#7('1  &�!#7('1  '.-  

/&' '�-,  #)*  	
 . 
  2.3. �%&'-,  $!.!%�#7();  '$&)0('.%7  .  3�(%&',  (!  '%&-3!%�#7('1  

&�!#7('1  '.-  %!$-,  '+&!4', , *%'+5 '(!  $!.!#!.7  -  
��  '+?�$%!, -  #)*!  	
 . 
  2.4. �-.#�(('�  4(!*�(-�  /&'/'&3-'(!#7('1  (!.%&'1$-  (!6'�-,  /'  

9'&,)#� : 
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538,1
65,0
11

1 ===
r

k  

3. 	% �% 
��&��!%'*(!2  9)($3-2  &�8)#2%'&!: R(p) = 1,538. 
 

�!�!(-�  3. �'#)*�(-�  /�&�6'�(56  /&'3�..' . �&' �&$!  -6  $!*�.% ! . 
 

�%&)$%)&(!2 .6�,!  9'&,-&)�%.2     -��  4!,$()%'1  '�('$'(%)&('1  
.-.%�,5   -�! : 

 
� -&�8)#2%'&, &!..*-%!((51  !(!#-%-*�.$- , -,��%  /�&��!%'*();  

9)($3-;  R(p) = 3,57 -  /�&�6'�(51  /&'3�.. : 

 
"%'% &�8)#2%'& &!.6'�2=-1.2 , /'<%',)  (�  ()0('  /&' '�-%7  /&' �&$)  

(!  $!*�.% ' . 
� -&�8)#2%'&, &!..*-%!((51  8&!9-*�.$- , -,��%  /�&��!%'*();  9)($3-;  

R(p) = 1,538 -  /�&�6'�(51  /&'3�.. : 
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�&2,5�  /'$!4!%�#-  $!*�.% !  .'8#!.('  &!.*�%!,  .'.%! -#- : 

- /�&�&�8)#-&' !(-� :  %100
max

max ×
-

=
y

yy $s
. 

 

. 
 
-  &�,2  &�8)#-&' !(-2  –  &�,2 , 4! $'%'&'�  /�&�6'�(51  /&'3�..  �'.%-8!�%  
4!�!(('1  .%!%-*�.$'1  /'8&�:('.%-  � & = 30 . ; 

- 4!�!((!2  .%�/�(7  4!%)6!(-2 : %100
1

21 ×
-

=
y

yy
y

.
 

%71%100
8,6

28,6
=×

-
=y  
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�!$-,  '+&!4', , �#2  -..#��)�,'8'  '+?�$%! )/&! #�(-2  +'#��  
<99�$%- (5,  2 #2�%.2 /&'/'&3-'(!#7(51  &�8)#2%'&, *-.#�(('�  4(!*�(-�  
$'<99-3-�(%!  /&�'+&!4' !(-2  k1 $'%'&'8'  &!..*-%!('  8&!9-*�.$-,  ,�%'�', . 
 
���
�  III.  ��
���
  	�	�������  ��
�����
��	���  �
�	�  
 

	+=-�  %&�+' !(-2 , $!.!;=-�.2  '9'&,#�(-2  $ !#-9-$!3-'(('1  
&!+'%5, 4!$#;*�(5    �	��  7.32-2001 /'�  (!4 !(-�,  «	%*B% '  (!)*(' -
-..#��' !%�#7.$'1  &!+'%�. �%&)$%)&! -  /&! -#!  '9'&,#�(-2 ». �  
.''% �%.% --  .  (-,  '�('.%'&'((22  /�*!%7  %�$.%! '.)=�.% #2�%.2  (!  
+),!0(',  #-.%� 9'&,!%!  
 4 .  .'+#;��(-�,  /'#)%'&('8'  -(%�& !#! .  

�  :&-9%!  �'#0�(  +5%7 *B&(51 3 �%, /'   .�,)  '+?B,)  %�$.%! '(  
�'#0�(  +5%7 '�-(!$' 5, , /&2,5,  .  $�8#�,  (�  ,�(7:�  � �(!�3!%'8' . �!.%'  
/&-  '9'&,#�(--  &!+'% -./'#74);%  *�%5&(!�3!%51  $�8#7 -   '4,'0('  
-./'#74' !(-�  /'#)0-&('8'  :&-9%!  �#2   5��#�(-2  .%&)$%)&(56 *!.%�1  
&!+'%5. �  .'0!#�(-; ,   �	���  (�  )$!4!(  %-/ :&-9%! , ('  (!  /&!$%-$� ! %'&5  
'.%!(! #- !;%   5+'&  (!  Times New Roman -   5&! (- !;%  %�$.% /'  :-&-(� . 
��'+6'�-,'  .'+#;�!%7  !+4!3(51  '%.%)/ &!4,�&',  1,25 ., . 

�  �	���  .'��&0!%.2  /&! -#!  -  /'  '9'&,#�(-;  ����� . �%&!(-3! , (!  
$'%'&'1  &!4,�=!�%.2  %�$.%, �'#0(!  .'��&0!%7  #� '�  /'#�  �#2  /&':- !  
:-&-('1    30 ,, , /&! '�  – 10 ,, , (-0(��  -   �&6(��  /'#�  – 20 ,, . 

�%&!(-35  &!+'%5 .'��&0!%  .$ '4();  ������!�0  !&!+.$-,-  3-9&!,- . 
�',�&  .%&!(-35  /',�=!�%.2    (-0(�1  *!.%-  #-.%!, &!./'#!8!2.7  /'  3�(%&) 
+�4 %'*$- . �!4,�&  :&-9%!  (',�&!  11 .  %-/',  Times New Roman. 	+=�1  
(),�&!3--  /'� �&8!�%.2  %!$0� %-%)#7(51 #-.%, ('  (',�&  (!  (B,  (�  
/&'.%! #2�%.2 . �),�&);%.2   .�  .%&!(-35 , (!*-(!2  .  � ���(-2  (%&�%72 
.%&!(-3! ). 

�  &!+'%� #)*:�  -./'#74' !%7  $! 5*$- -B#'*$- : «», !  �#2   #'0�((56  
4!/-.�1  – $! 5*$- -/!#'*$- : “”. 

5������	���  .#)0!%  (!-,�(' !(-2  .%&)$%)&(56 *!.%�1  &!+'%5. "%'  – 
 .2  '.(' (!2  *!.%7, !(('%!3-2 , .'��&0!(-� ,   ���(-� , 4!$#;*�(-� , 
+-+#-'8&!9-*�.$-1  ./-.'$ . �)%7 4!8'#' $'  4!$#;*!�%.2    *B%$', -  $&!%$', 
'%&!0�(--  .'��&0!(-2  &!4��#'  -  .'/)%.% );=-6  -,  /'�&!4��#' , /)($%' . 

�%&)$%)&(5� *!.%-  &!+'%5 /�*!%!;%.2  4!8#! (5,-  +)$ !,- , (�  
/'�*B&$- !;%.2  -  &!./'#!8!;%.2  /'.�&��-(�  .%&'$- +�4 %'*$- , (!*-(!;%.2  .  
(' '1  .%&!(-35 . �  .#)*!�  .'.%! !  4!8'#' $!  -4 � )6  /&��#'0�(-1  '(-  
&!4��#2;%.2  %'*$'1 , (�  �'/).$!;%.2    4!8'#' $!6  -  /�&�('.5 . 

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


 %'&!,  .#��)�%  /&-,�(2%7  %&- .%-#2 /'  '9'&,#�(-;  4!8'#' $'  
&!+'%5: 

-  '.(' ('1  .%-#7 (.'+#;�!�%.2  �#2   .�8'  %�$.%!). 
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-  4!8'#' '$  1 ($!.!�%.2  4!8'#' $'  .%&)$%)&(56 *!.%�1 , &!4��#' , 8#! ). 
-  4!8'#' '$  2 ($!.!�%.2  4!8'#' $'  /'�&!4��#'  -  /)($%' ). 

�'/).$!�%.2  ��#�(-�  8#!  (!  /!&!8&!95 , !  /!&!8&!9'  – (!  /)($%5 , 
/'�/)($%5 . �  /!&!8&!9!  �.%7 (',�& , $'%'&51 .'.%! #2�%.2  -4 (',�&!  8#! 5  -  
/!&!8&!9!    (�1 , &!4+- !�,56  %'*$'1 . �  $'(3�  (',�&!  /!&!8&!9!  %'*$! (�  
.%! -%.2. �!$-,  '+&!4',  '.)=�.% #2�%.2  -  (),�&!3-2  /)($%'    /!&!8&!9�  
(�#2  /&-,�&! : 2.3.1 �&!$%-*�.$-1  /'�6'� ). �!#-*-�  '�('8'  /!&!8&!9!    8#! �  
-  '�('8'  /)($%!    /!&!8&!9�  �'/).$!�%.2 . 

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

�'8#!.('  �	��  2.105-95 !+4!3(51  '%.%)/ &! (2�%.2  15 -#-  17 ,, . �  
�	��  7.32-2001 '+  <%', (�  .$!4!(' . 15 ,,  &! (2�%.2  &!..%'2(-�  ,�0�)  
%�$.%', -  4!8'#' $', . �.#-   5  (!/�*!%!#-  $)&.' );  &!+'%), .'+#;�!2  
/'#)%'&(51  -(%�& !# , %' &!..%'2(-�  ,�0�)  %�$.%', -  4!8'#' $',     !:�,  
.#)*!�  +)��%  &! (2%7.2 '�('1  /).%'1  .%&'$�. 
  4!8'#' '$  8#! 5  '% 4!8'#' $!  
/!&!8&!9!  +)�)% '%��#2%7 8 ,, , %' �.%7 � !  -(%�& !#! . 

�'8#!.('  �	��  7.32-2001 4!8'#' '$  .'��&0!(-2  /&'/-.5 !�%.2  
! %'&',  4!8#! (5,-  +)$ !,-  -  &!4,�=!�%.2  /'.�&��-(�  .%&'$-. �  
.'��&0!(-�   6'�2%    ���(-� , (!4 !(-�  8#!  &!+'%5, /!&!8&!9' , /)($%'  -  
/'�/)($%' , 4!$#;*�(-� , +-+#-'8&!9-*�.$-1  ./-.'$  -  (!4 !(-�  
/&-#'0�(-1 . �$!45 !;%.2    .'��&0!(--  (',�&!  .%&!(-3 , $'%'&5�  .#)0!%  
(!*!#',  /�&�*-.#�((56   5:�  <#�,�(%'  &!+'%5. 

�  �	���  2.105-95 )$!4!(' , *%' (!-,�(' !(-2 , $'%'&5�   $#;*�(5    
.'��&0!(-� , /&'/-.5 !;%.2  .%&'*(5,-  +)$ !,- , (!*-(!2.7  .  /&'/-.('1 . 
	�(!$'  �	��  7.32-2001 (�  4!%&!8- !�% <%'%  '/&'. , ('  %!$ $!$ '(  '+#!�!�%  
/&��/'*%�(-�,  (!�  �	��  2.105-95, %' ! %'& &�:!�%  .!, , $!$ /&'/-.5 !%7  
(!-,�(' !(-2 . 

"�����	    $'(%&'#7('1  -#-  $)&.' '1  &!+'%!6 /&��.%! #2�%  .'+'1  
8&!9-$- , -##;.%&!%- (5�  /&-,�&5 , �-!8&!,,5 , -4'+&!0�(-2 . �'8#!.('  
�	��  7.32-2001 (!   .�  &!4,�=B((5�  &-.)($-  �'#0(5  /&-.)%.% ' !%7  
..5#$-    %�$.%�. �-.)($-  &!./'#!8!;%.2  /'.#�  %�$.%!,  /�& 5�  .'��&0!=�8'  
-(9'&,!3-;  '  (-6 . �$ '4(!2  (),�&!3-2  &-.)($'  /&'-4 '�-%.2  /&-  /','=-  
!&!+.$-6  3-9& , ('  ,'0('  '.)=�.% #2%7  (),�&!3-;  %'#7$'   /&���#!6  8#! 5  
-#-  &!4��#! . �!$ , (',�&  &-.)($!  .$#!�5 !�%.2  -4 (',�&! , /'�  $'%'&5,  
(!6'�-%.2  &!4��# , -  /'&2�$' '8'  (',�&! , /&-(!�#�0!=�8'  -##;.%&!3-- . 
�-9&5  &!4��#2;%.2  %'*$'1  ((!/&-,�& : �-.)('$  2.2). �'�  &-.)($',  .#��)�%  
&!./'#'0-%7  /'�/-.7  $ (�,) , &!4,�=!�,);  /'.�&��-(�  .%&'$-. �&'/-.!%7  
.#' '  «�-.)('$ » (�'+6'�-,'  /'#('.%7; . �'(�*(' , /&-��&0- !2.7  �	��! , 
,'0('  )$!4!%7 %'#7$' (',�&  &-.)($!  ((!/&-,�& : �-.)('$  3), ('  /&!$%-*�.$-  
 .�   )45  %&�+);% -  (!4 !(-� . �*-%5 !2  %&�+' !(-2   )4! , /'�/-.7  ,�(2�%   -�  
(�-.)('$  3 – �%&)$%)&(!2 .6�,!  .-.%�,5  ! %',!%-*�.$'8'  )/&! #�(-2 ). �  
$'(3�  (!4 !(-2  %'*$! (�  .%! -%.2. 
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��$'%'&5�  &!+'%5 .'��&0!%  /&-#'0�(-2  .  &-.)($!,- . �-.)('$  
$!0�'8'  -4 (-6  '+'4(!*!�%.2  '%��#7('1  (),�&!3-�1  .  /','=7;  !&!+.$-6  
3-9& . �/�&��-  �'+! #2�%.2  '+'4(!*�(-�  /&-#'0�(-2 . 

�&-,�(�(-�  �����!    $ !#-9-$!3-'((56  &!+'%!6 /'4 '#2�%  )#)*:!%7  
(!8#2�('.%7  &!+'%5 -  .��#!%7  )�'+(5,  .&! (�(-�  &!4#-*(56  /'$!4!%�#�1 . 
�'8#!.('  �	��  7.32-2001 (!  %!+#-35, /',�=!�,5�    &!+'%�, �'#0(5  
/&-.)%.% ' !%7  ..5#$-    %�$.%�. �!+#-3!  &!./'#!8!�%.2  /'.#�  9&!8,�(%! , 8��  
 /�& 5�  )/',-(!�%.2 , -#-  (!  .#��);=�1  .%&!(-3� . ��'+6'�-,'  
/&'(),�&' !%7   .�  %!+#-35, /&-��&0- !2.7  .$ '4('1  (),�&!3-- . �!+#-35  
,'0('  (),�&' !%7    &!,$!6  &!4��#! : /&-  <%', (',�&  %!+#-35 (!*-(!�%.2  .  
(',�&!  &!4��#!  -  4!$!(*- !�%.2  /'&2�$' 5,  (',�&',   ()%&-  &!4��#! , 
$'%'&5�  &!4��#2;%.2  %'*$'1 . �!/&-,�& : �!+#-3!  2.3. �!+#-35 , $'%'&5�  
 $#;*�(5    /&-#'0�(-2 , '+'4(!*!;%.2  '%��#7('1  (),�&!3-�1  .  
)/'%&�+#�(-�,  !&!+.$-6  3-9& , !   /�&��-  �'+! #2�%.2  '+'4(!*�(-�  
/&-#'0�(-2  (�!+#-3!  
 .3). ��'+6'�-,'  /'#('.%7;  /&'/-.5 !%7  .#' '  
«�!+#-3! ». ��'+24!%�#7('  (!#-*-�  .'+.% �(('8'  (!4 !(-2  )  %!+#-35 
.'8#!.('  �	�� . 	�(!$'   )45  %&�+);% <%'. �#� !  (!�  %!+#-3�1 /',�=!�%.2  
�B (!4 !(-�  +�4 -./'#74' !(-2  !+4!3('8'  '%.%)/! . �!4 !(-�  /-:�%.2    
��-('1  .%&'*$� , .'��&0-%  (',�&  -  %-&� (�!/&-,�& : �!+#-3!  5 – �-.#�((5�  
4(!*�(-2  *!.%'%(56  6!&!$%�&-.%-$). �'*$!    $'(3�  (�  .%! -%.2. 

	.)=�.% #22  /�&�('.  %!+#-35 (!  .#��);=);  .%&!(-3) , �B (!4 !(-�  
&!4,�=!;%   %'#7$' (!�  /�& '1  *!.%7; , (�  /&' '�2  /&-  <%', (-0(;;  
8'&-4'(%!#7();  *�&%), '8&!(-*- !;=);  �B /�& );  *!.%7. �#� !  (!�  *!.%2,-  
%!+#-35 �'#0(!  +5%7 9&!4!  «�&'�'#0�(-� » -  (',�&  %!+#-35 (�!/&-,�& : 
�&'�'#0�(-�  %!+#-35 12). 

�!+#-3) , .'��&0!=);  ,('8'  .%'#+3' , �'/).$!�%.2  &!4��#2%7 (!  *!.%- , 
/',�=!%7  -6  �&)8  (!�  �&)8', , (�   56'�2  4! /&���#5  ��-('1  .%&!(-35 . �  
.#)*!�   56'�!  .%&'$ 4! 9'&,!%  #-.%! (�'+6'�-,'  /' %'&2%7 8'#' $)    
$!0�'1  *!.%-  %!+#-35,   .-%)!3--   56'�!  .%'#+3'  – ()0('  /' %'&2%7 
+'$' -$ . �.#-  %!+#-3! ��#-%.2  (!  *!.%- , %' ,'0('  8'#' $) , +'$' -$  
4!,�(-%7  (',�&!,-  .%'#+3' , .%&'$ .''% �%.% �((' . �'8�!  '.)=�.% #2�%.2  
(),�&!3-2  .%'#+3'  -#-  .%&'$, /&-(!�#�0!=-6  /�& '1  *!.%-  %!+#-35, 
!&!+.$-,-  3-9&!,- . 

�  ��-(.% �((',  *-.#�  .  /&'/-.('1  +)$ 5  /-:)%.2  4!8'#' $-  .%&'$ -  
.%'#+3' , !  /'�4!8'#' $-  .%'#+3'  (!*-(!;%.2  .'  .%&'*('1  +)$ 5    .#)*!�  
.'.%! #�(-2  -,-  '�('8'  /&��#'0�(-2  .  4!8'#' $', , !  �.#-  )  (-6  �.%7 
.!,'.%'2%�#7('�  4(!*�(-�  – .  /&'/-.('1  +)$ 5 . ��  .%! -%.2 %'*$!   $'(3�  
4!8'#' $' , /'�4!8'#' $' . ��  �'/).$!�%.2  &!4��#�(-�  �-!8'(!#7(5,-  
#-(-2,-  4!8'#' $' , /'�4!8'#' $'  +'$' 56  .%'#+3' . 

�!8'#' $-  .%'#+3' , $!$ /&! -#' , 4!/-.5 !;%.2  .%&'$!,  %!+#-35 
/!&!##�#7(' . �'8�!  (�'+6'�-,' , �'/).%-,'  -  /�&/�(�-$)#2&('�  -6  
&!./'#'0�(-� . 

��  �'/).$!�%.2  /&' '�-%7   �&%-$!#7(5� , 8'&-4'(%!#7(5�  #-(-- , 
$'%'&5�  &!48&!(-*- !;%  .%&'$- %!+#-35, �.#-  '%.)%.% -� %!$' 56  
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/'#74' !(-�  %!+#-3�1 (�  4!%&)�(2�%. �'  (�'+6'�-,'  '%��#2%7 8'#' $)  
%!+#-35 '% '.%! :�1.2  �B *!.%- . 

+�������
 , %������  -4 %�$.%!, .'8#!.('  �	��  7.32-2001,  5��#2%7 
(�'+6'�-,'    '%��#7('   42%);  .%&'$). �).%!2  .%&'$! .%! -%.2 $!$ (!� , %!$ -  
/'�  $!0�'1  -4 /&- ��B((56  9'&,)# . �'8�!  )&! (�(-�  (�  /',�=!�%.2    '�()  
.%&'*$), �8'  ()0('  /�&�(�.%-  /'.#�  #;+'8'  ,!%�,!%-*�.$'8'  4(!$!  (4(!$  
&! �(.% ! , /#;. , ,-(). , ),('0�(-� , ��#�(-�  -  �&)8-� ) .  /' %'&�(-�,    
(!*!#�  /'.#��);=�1  .%&'$- <%'8' 4(!$! . �)0('  4(!%7, *%' /�&�('.  9'&,)#5  
(!  4(!$�  ),('0�(-2  .'/&' '0�!�%.2  4(!$',  «6». 

�&-  (�'+6'�-,'.%-  8&!,'%('8'  /'2.(�(-2  $ $'<99-3-�(%!,  -  
.-, '#!,  �8'  /&- '�2%  /'�  9'&,)#'1  .&!4) , .'+#;�!2  /'.#��' !%�#7('.%7 , 
$'%'&!2 '%&!0!�% /'2 #�(-�  -6    9'&,)#� , !  (!*!#',  /�& '1  .%&'$- 
/'2.(�(-2  �'#0('  +5%7 .#' '  «8�� ». 

�!/&-,�& : 
F=m*a,                                                     (5.2) 

8��  F – &! ('��1.% );=!2   .�6  .-# ; 
      m – ,!..!  %�#!; 
      a – ).$'&�(-� . 

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

S = a*b                                                      (1) 
�),�&!3-2  9'&,)#    &!,$!6  &!4��#!  �'/).$!�%.2 . �'8�!  (',�&  

9'&,)#5   $#;*!�%  (',�&  &!4��#! , /'&2�$' 51  (',�&  9'&,)#5   ()%&-  
&!4��#! , $'%'&5�  &!4��#�(5  %'*$'1  (�!/&-,�& : 1.5). 

�  /&-#'0�(-26  9'&,)#5  '%#-*!;%.2  '%��#7('1  (),�&!3-�1 , 
4!$#;*B(('1    /&���#5  '/&���#B(('8'  /&-#'0�(-2 ,  /�&��-  �'+! #2�%.2  
'+'4(!*�(-�  /&-#'0�(-2  (�!/&-,�& : � .3). 

�'&,)#5  -  )&! (�(-2  ,'0('  /&'/-.5 !%7    %�$.%� &)$'/-.(5,  
./'.'+',  .  /','=7;  *B&(56 *�&(-# . 

.����������
  ,'8)%  /&- '�-%7.2   ()%&-  /)($%' , /'�/)($%' . �#��)�%  
.%! -%7 ,!&$�&  /�&��  $!0�'1  /'4-3-�1  /�&�*(2     -��  %'*$-  -#-  %-&�. 
�!#7(�1:!2  ��%!#-4!3-2  /�&�*-.#�(-1  /'�&!4),� !�%  -./'#74' !(-�  
!&!+.$-6  3-9& , .#��',  4! $'%'&5,-  .%! -%.2 .$'+$! . �!/-.7  $!0�'8'  /)($%! , 
/'�/)($%!  -  /�&�*-.#�(-2  '.)=�.% #2�%.2  .  !+4!3('8'  '%.%)/! , $'%'&51 
&! �(  12, 5 ,, . 

�&-,�& : 
,('8'<%!0(5�  �',! : 

1) $-&/-*(5� ; 
2) /!(�#7(5� . 
��&�*-.#�(-2  ,'8)%  .'��&0!%7  4!$'(*�((5�  -  (�4!$'(*�((5�  9&!45. 

�#2  (�4!$'(*�((56  9&!4 ./&! ��#- '  %!$'�  /&! -#' : /-:)%.2  '(-  .'  
.%&'*(56  +)$ , !  '+'4(!*!;%.2  – !&!+.$-,-  3-9&!,-  #-+'  .%&'*(5,-  
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+)$ !,- , $'%'&5�  4!$&5 !�% /'#)$&)8#!2  .$'+$! . �#2  (�4!$'(*�((56  9&!4 
�.%7 � !   !&-!(%!  '9'&,#�(-2 : 

1. ��&�*-.#�(-2  /&��.%! #2;%.2     -��  '%��#7(56  .#'  -#-  
(�+'#7:-6  9&!4, (�  .'��&0!=-6  4(!$'  /&�/-(!(-2 . �-:)%.2  '(-    /'�+'&  .  
%�$.%',, '%��#22.7  �&)8  '% �&)8!  4!/2%'1.  

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

2. ��&�*-.#�(-2  /&��.%! #2;%  &!4 B&()%5� 9&!45,   $'%'&56 . '-  
4(!$-  /&�/-(!(-2 . �  /'�'+(56  .#)*!26  *!.%-  /�&�*-.#�(-2  4!/-.5 !;%.2  .  
(' '1  .%&'$-, '%��#22.7  �&)8  '% �&)8!  %'*$'1  .  4!/2%'1.  

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

/�/-( ; 
$)%)4' �3 ; 
+!:$-&.$'�  2+#'$' ; 
$!#7 -#7 ; 
.-(!/ . 
�'8�!  *!.%-  /�&�*-.#�(-2  /&��.%! #2;%  .'+'1  4!$'(*�((5�  9&!45, 

/-:)%.2  '(-  .  !+4!3(5,-  '%.%)/!,- , (!*-(!2.7  .  /&'/-.(56  +)$ , '%��#22.7  
�&)8  '% �&)8!  %'*$'1 .  

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

�&'$!&-'%5 . �  /&'$!&-'%'  (�% *B%$' '9'&,#�(('8'  2�&! , 
,�,+&!#7(5,-  .%&)$%)&!,- 4!,�(�(5  '&8!(�##5 . 

")$!&-'%5 . �  $#�%$!6 <)$!&-'%'  �.%7 2�&!  -  '/&���#B((51  (!+'&  
'&8!(�## , $'%'&51 4! -.-%  '% 9)($3-1  -   -�!  $#�%$-. 

�!0('  /',(-%7 , *%' %�$.%  .�6  -,�;=-6.2  <#�,�(%'  /�&�*-.#�(-2  
'+24!(  8&!,,!%-*�.$-  /'�*-(2%7.2  '.(' ('1    '�('1  9&!4� , 
/&��:�.% );=�1  /�&�*-.#�(-; . 

.����(���
  /&��.%! #2;%  .'+'1  3�#51  &!4��# ,   $'%'&51  $#;*!;%.2  
! %'&',  &!+'%5 �'/'#(-%�#7(5�  (!8#2�(5�  ,!%�&-!#5 , .*-%!;=-�.2  
. '�'+&!4(5,  /&'�'#0�(-�,  &!+'%5. 

�'8#!.('  �	��  7.32-2001 ..5#$-  (!  /&-#'0�(-2    %�$.%� .!,'1  
&!+'%5 .' /!�!;%  .  /'.#��' !%�#7('.%7;  (!/-.!(-2  /&-#'0�(-1 , -6  
(),�&!3-�1 . �'  �.%7 )$!4!(-�  (!  $!$'�  -4 /&-#'0�(-1  /'2 -#'.7    &!+'%� 
/�& 5, , %' /&-#'0�(-�  -  +)��%   '48#! #2%7 &!4��#  /&-#'0�(-1 , !   %'&5,  
.%!(�% %' /&-#'0�(-� , )$!4!(-�  (!  $'%'&'�    ! %'&.$'1  &!+'%� +5#'   %'&5, . 

�&-#'0�(-2  (!*-(!;%.2  .  (' '1  *-.%'1  .%&!(-35 , /'.�&��-(�  
.%&!(-35  )$!45 !�%.2  .#' '  «����	����� », �8'  '+'4(!*�(-� . 
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�&-#'0�(-�  -,��%  4!8'#' '$ , 4!/-.5 !�,51  '%('.-%�#7('  %�$.%! 
.-,,�%&-*('  .  /&'/-.('1  +)$ 5    '%��#7('1  .%&'$�. 

	+'4(!*!;%  /&-#'0�(-2  4!8#! (5,-  +)$ !,-  &)..$'8'  !#9! -%! . 
�#��',  4! .#' ',  «�&-#'0�(-� » /&'/-.5 !;%  +)$ ) , $'%'&!2 '+'4(!*!�%  
�8'  /'.#��' !%�#7('.%7  (�!/&-,�& : ����	�����  � ). �.#-    '+'4(!*�(--  
/&-#'0�(-1   .�  +)$ 5  +5#-  -./'#74' !(5  (#!%-(.$'8' , &)..$'8'  
!#9! -%' ), %' /&-#'0�(-2  '+'4(!*!%7  ,'0('  -  !&!+.$-,-  3-9&!,- . �'8�!  
�'$),�(%  .'��&0-%  #-:7  '�('  /&-#'0�(-� , %' �8'  '+'4(!*!;%  
«����	�����  
 ». 

	%('.2=-1.2  $ $!0�',)  -4 /&- '�-,56  /&-#'0�(-1  %�$.% ,'0('  
&!4��#2%7 (!  &!4��#5 , /'�&!4��#5 . 	(-  (),�&);%.2    &!,$!6  '/&���#B(('8'  
/&-#'0�(-2 . 	+'4(!*�(-�  .%! -%.2 /�&��  (',�&',  <%'8' /&-#'0�(-2 . 
�$ '4('1  �'#0(!  +5%7 (),�&!3-2  .%&!(-3 , 8��  &!4,�=!;%.2  /&-#'0�(-2  -  
'.(' ('1  %�$.% &!+'%5. 

�5.'$'1  '3�($�  .'  .%'&'(5  /&�/'�! !%�#2  ./'.'+.% )�%  /&! -#7('�  
'9'&,#�(-�  ���������%����	���  ����	� . �.#-  '(  '9'&,#�(  (�+&�0(' , %' 
/&�/'�! !%�#7  -,��%  /&! '  /'(-4-%7  '%,�%$) 4!  5/'#(�(();  &!+'%). 
�'<%',)  ./-.'$  -.%'*(-$'  #-%�&!%)&5 �'#0�(  +5%7 8&!,'%('  .'.%! #�(  -  
.''% �%.% ' !%7  .'��&0!(-;  &!+'%5. 

�' &�,�((5�  &'..-1.$-�   )45  /&��?2 #2;%  $ +-+#-'8&!9-*�.$',)  
./-.$)  3�#51  &2� %&�+' !(-1 , $'%'&5�  ()0('  '+24!%�#7('   5/'#(2%7 . "%'  
/'#('%! , %'*('.%7 , �'.%' �&('.%7  -  (!�B0('.%7  +-+#-'8&!9-*�.$'1  
-(9'&,!3-- . 	9'&,#�(-�  ./-.$!  -.%'*(-$'  #-%�&!%)&5 .''% �%.% )�%  
%&�+' !(-2,  '/&���#B(('8'  �	�� . 

�/-.'$  #-%�&!%)&5 /'  �	��  7.32-2001 ('.-%  (!4 !(-�  ./-.$!  
-./'#74' !((56  -.%'*(-$' . � ���(-2 , .'��&0!=-�  �!((5�  '+  -.%'*(-$!6 , 
&!./'#!8!;%.2    /'&2�$�  /'2 #�(-2  ..5#$-  (!  -.%'*(-$-    .!,',  %�$.%�, 
(),�&);%.2  !&!+.$-,-  3-9&!,-  +�4 -./'#74' !(-2  %'*$- , /�*!%!;%.2  .  
!+4!3('8'  '%.%)/! . �'  )$!4!((51  ./-.'$    /'�'+(',  $'(%�$.%� 
/'�&!4),� !�%  '%(;�7  (�  ./-.'$  #-%�&!%)&5, !  – ..5#'$ . �'�'+(51  ./-.'$  
..5#'$  &�8#!,�(%-&)�%.2  �	��',  �  7.0.5-2008 /'�  (!4 !(-�,  
«�-+#-'8&!9-*�.$!2  ..5#$! . 	+=-�  %&�+' !(-2  -  /&! -#!  .'.%! #�(-2 ». �  
(B,  /&- '�-%.2  *B%$!2 8&!(-3!  ,�0�)  ./-.$',  ..5#'$  -  ./-.$',  
#-%�&!%)&5. 

�'  �	��  2003 ./-.'$  #-%�&!%)&5 '9'&,#2�%.2  .  )*B%',  &!4#-*(56  
(;!(.' . �&-,�(�(-�  /&��,�%(' -%�,!%-*�.$'8'  /&-(3-/!  ./&! ��#- '  /'  
�	��  2003   .#)*!�  &!4+-�(-2  ,!..- !  -.%'*(-$'  (!  (�$'%'&'�  *-.#'  
/&��,�%(' -%�,!%-*�.$-6  &!4��#' , -,�;=-6  . '-  4!8'#' $- . �!4,�=�(-�  
4!/-.�1   ()%&-  /'�'+(56  &!4��#'  .'+#;�!�%.2    !#9! -%(',  /'&2�$� . 

�'8#!.('  �	��  2003 �'/).$!�%.2  6&'('#'8-*�.$-1  /&-(3-/  
9'&,-&' !(-2  +-+#-'8&!9-*�.$'8'  ./-.$! , -.6'�2  -4 $'%'&'8'  #-%�&!%)&!, 
$'%'&!2 .*-%!�%.2 /&��,�%',  -..#��' !(-2 , �'#0(!  &!./'#!8!%7.2    /'&2�$�  
/)+#-$!3--  -#-  (!/-.!(-2 . �'4�! !�,!2  %!$-,  '+&!4',  6&'('#'8-*�.$!2  
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/'.#��' !%�#7('.%7  .'��&0-%  /&��.%! #�(-�  '  &!4 -%--  /&' '�-,'8'  
-..#��' !(-2    (!)$�  -#-  '%��#7('   42%',   '/&'.� . 

�  .' &�,�(('�   &�,2  '.%!B%.2 '%$&5%5,  '/&'.  /'  '9'&,#�(-;  
./-.$!  #-%�&!%)&5:  )45  .!,-  ).%!(! #- !;%  /&! -#! , '.%!(! #- !2  . '1  
 5+'&  -#-  (!  �	��  2001, -#-  (!  �	��  2003, -#-  (!  .'*�%!(--  %&�+' !(-1  
-4 &!4(56  �	��' . 

	+=-,-  /&! -#!,-  /'  '9'&,#�(-;  +-+#-'8&!9-*�.$-6  ./-.$'  
,'0('  .*-%!%7 .#��);=-� : 

-  !#9! -%(51  /'&2�'$  �'#0�(  .'+#;�!%7.2  �#2   .�6  -.%'*(-$'  -4 
./-.$!  #-%�&!%)&5. 

-   .�  ! %'&5 , $'%'&5�  )$!4!(5  (!  '+#'0$�  -4�!(-2 ,  /-.5 !;%.2    
+-+#-'8&!9-*�.$-1  ./-.'$ . 

-   (!*!#�  (�'+6'�-,'  /-.!%7  9!,-#-;  ! %'&!  $(-8- , !  %'#7$' 4!%�,  
-(-3-!#5 . 

-  '% (',�&!  �	��  (�  4! -.-%  /&-(2%51 /'&2�'$  &!./'#'0�(-2  
-.%'*(-$' , ./&! ��#- 51  /&-  '9'&,#�(--  ./-.$!  -.%'*(-$' . �  
/�& );  '*�&��7  4!/-.5 !;%.2  ('&,!%- (5�  !$%5, 4!%�,  – $(-8- , /'.#�  
(-6  – /�*!%(!2  /�&-'�-$! . �#��',  -�)%  -.%'*(-$-  (!  <#�$%&'((56 
('.-%�#26  .  #'$!#7(5,  �'.%)/',  -  -.%'*(-$-  (!  <#�$%&'((56 
('.-%�#26  .  )�!#B((5,  �'.%)/', . 

-  $!0�51  &!4��#  (!*-(!�%.2  .  -.%'*(-$'  (!  &)..$',  245$� -  
4!$!(*- !�%.2  -.%'*(-$!,-  (!  -('.%&!((56  245$!6. 

-  (�#742 �'/).$!%7  '/�*!%$-  -  8&!,,!%-*�.$-�  ':-+$-  /&-  '9'&,#�(--  
+-+#-'8&!9-*�.$'8'  ./-.$! . 
 �  .'0!#�(-; , (�% 8'.)�!&.% �(('8'  .%!(�!&%!, $'%'&51 '% �*!�%  4! 

8&!,'%('�  /&��.%! #�(-�  ./-.$!  #-%�&!%)&5, ('  �.%7 '+=�/&-(2%!2  
/&!$%-$!. �!  /&!$%-$� -.%'*(-$- ,  6'�2=-�    ./-.'$ , /&-(2%'  &!./'#!8!%7  
.'8#!.('  !#9! -%(',)  /'&2�$) . �,)  /'�#�0-%  4!8'#' '$  -.%'*(-$!  
+-+#-'8&!9-*�.$'1  4!/-.- . �'&,!%- (5�  !$%5 /&-  <%', (�  4! -.2% '% 
!#9! -%('8'  /'&2�$!  -  '+5*('  -�)%   /�&��- . 	/-&!2.7  (!  <%', (�%&)�('  
.'.%! -%7  /&! -#' , $!.!;=��.2  /'&2�$!  &!./'#'0�(-2  -.%'*(-$' . 

�%!$ , $!$ +5#'  '%,�*�('  &!(�� , /�& 5�  ,�.%!    ./-.$�  -./'#74' !((56  
-.%'*(-$'  4!(-,!;%  ('&,!%- (5�  !$%5, (!   %'&',  – $(-8- , (!  %&�%7�, 
,�.%�  – /�*!%(!2  /�&-'�-$! . �!  *�% B&%'1 /'4-3--  &!./'#!8!;%.2  -.%'*(-$-  
(!  <#�$%&'((56 ('.-%�#26  #'$!#7('8'  �'.%)/! , !  4! �&:!;%  ./-.'$  
-.%'*(-$-  (!  <#�$%&'((56 ('.-%�#26  )�!#B(('8'  �'.%)/!  -#-  -(%�&(�%-
&�.)&.5 . 

�!0�51  &!4��#  (!*-(!�%.2  .  -.%'*(-$' , (!/-.!((56  (!  &)..$',  
245$�, -  4!$!(*- !�%.2  -.%'*(-$!,-  (!  -('.%&!((56  245$!6 .  .'+#;��(-�,  
!#9! -%('8'  /'&2�$! . 

	+=-�  %&�+' !(-2 , '%('.2=-�.2  $ '/-.!(-;  +-+#-'8&!9-*�.$-6  
-.%'*(-$' , /&- ���(5    �	��  7.1-2003, ('.2=�,  (!4 !(-�  
«�-+#-'8&!9-*�.$!2  4!/-.7 . �-+#-'8&!9-*�.$'�  '/-.!(-� . 	+=-�  
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%&�+' !(-2  -  /&! -#!  .'.%! #�(-2 ». "%'% .%!(�!&% /&��(!4(!*�(  �#2  
8&!,'%('8'  '/-.!(-2    $!&%'*$!6 $!%!#'8'  �'$),�(%' . �!�  %!$-,-  
'/-.!(-2,-  &!+'%!;% +-+#-'%�$!&-  -  �&)8-�  +-+#-'8&!9-&);=-�  
)*&�0��(-2 . 

�'  �	��  7.1-2003 &2� '+#!.%�1  .'��&0-%  .#��);=��  '/-.!(-�  
�'$),�(%! : 

-  /�& !2  '+#!.%7 ('.-%  (!4 !(-�  '+#!.%-  4!8#! -2 , . ���(-1 , 
)$!45 !;=-6  (!  '% �%.% �(('.%7 . �  (�1  /&- '�-%.2  (!4 !(-� , ��	  
! %'&! , &��!$%'&! ; 

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

-  %&�%72 '+#!.%7 &!.$&5 !�%  ./�3-9-*�.$-�  . ���(-2 ; 
-  *�% B&%!2 '+#!.%7 -,�()�%.2  '+#!.%7;   56'�(56  �!((56 ,  $#;*!�%  

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

)$!45 !�%  (!  '+?B,  ,!%�&-!#! , �8'  &!4,�&5  -  �&)8'� ; 
-  $ :�.%'1  '+#!.%-  '%('.-%.2  '+#!.%7 .�&-- . �6'�2%    (�B  4!8#! -�  

.�&-- , ��	  &��!$%'&! ,  $#;*!�%.2  -  ,�0�)(!&'�(51  .%!(�!&%(51  
(',�& , /&-(!�#�0!=-1  .�&--  ISSN, �&)8'� ; 

-  .��7,!2  '+#!.%7 ('.-%  (!4 !(-�  '+#!.%-  /&-,�*!(-2 ; 
-   '.7,!2  '+#!.%7 ('.-%  (!4 !(-�  '+#!.%-  .%!(�!&%('8'  (',�&!  (#-+'  �8'  

!#7%�&(!%- 5),  $#;*!�%  ).#' -2  �'.%)/('.%- . 
�!*!.%);   '.%&�+' !((5,-  .%!(' 2%.2    .%)��(*�.$-6  &!+'%!6 (�   .�  

-4 /�&�*-.#�((56  '+#!.%�1 . 	+5*('  �'.%!%'*(5,-  .%!(' 2%.2  /�& !2 , 
 %'&!2, *�% B&%!2 '+#!.%-  -  *!.%-*('  /2%!2. 

	%��#2;%.2  �&)8  '% �&)8!  '+#!.%-  '/-.!(-2  %'*$'1 , %-&� (/'�&'+(�� : 
%'*$!, /&'+�# , %-&�, /&'+�# ). 	+24!%�#7('  (�'+6'�-,'  .%! -%7 %'*$)   $'(3�  
+-+#-'8&!9-*�.$'8'  '/-.!(-2 . 

�%'-% '%,�%-%7: )$!45 !;%.2  +-+#-'8&!9-*�.$-�  . ���(-2     -�� , 
/&- '�-,',    6!&!$%�&-4)�,',  -.%'*(-$�  -(9'&,!3-- . 	.(' 5 !2.7  (!  
!(!#-4�  �'$),�(%! , 9'&,)#-&);%  )%'*(2;=-�  . ���(-2  -#-  (�'+6'�-,5�  
�!((5� , $'%'&5�  /'#('.%7;  '%.)%.% );%. �'#)*�((5�  . ���(-2  /&-  <%', 
/',�=!;%    $ !�&!%(5�  .$'+$- . 

�'$&!=!%7  (�  4!/&�=�('  .#' '.'*�%!(-2  -  .#' ! , '.)=�.% #22  
.'.%! #�(-�  +-+#-'8&!9-*�.$'8'  '/-.!(-2 , /&'/).$!%7  *!.%-  <#�,�(%! , 
-./'#74' !%7  �&)8-�  ,�%'�5  .'$&!=�(-2 . 	�('4(!*('.%7  /'(-,!(-2 , 
'+�./�*�(('.%7  &!.:-9&' $'1  2 #2;%.2 8#! (�1:-,  ).#' -�,  �#2  
.'$&!=�(-2  .#' . �  '+#!.%26, . 24!((56  .  +-+#-'8&!9-*�.$-,  '/-.!(-�, , 
/&-,�(2;%  .'$&!=�(-2 . 	�(!$'  !+.'#;%('  (��'/).%-,5,  2 #2�%.2 
.'$&!=�(-�  #;+56  4!8'#' $'  (-.$#;*�(-2,-  .*-%!;%.2  .#)*!-  
/&-,�(�(-2  .'$&!=�(-1  (�/'.&��.% �(('    -(9'&,!3-'((',  -.%'*(-$� , 
6!&!$%�&-4)�,',    ./-.$�  +-+#-'8&!9-*�.$', ). �  .#)*!�  (!#-*-2  �#-(('8'  
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4!8#! -2  �'/).%-,'  /&-,�(-%7  /&'/).$  '%��#7(56  9&!4 -  .#' , $'%'&51 (�  
-.$!0!�%  .,5.#  4!8#! -2 . 

�&-,�(2;%  /&'/-.(5�  +)$ 5 , ..5#!2.7  (!  .' &�,�((5�  /&! -#!  
8&!,,!%-$-  245$! /'  .'.%! #�(-;  +-+#-'8&!9-*�.$'8'  '/-.!(-2 . "%'  (�  
4! -.-%  '% +)$ , )/'%&�+#B((56    -(9'&,!3-'((',  -.%'*(-$� . ��& '�  
.#' ' , '%('.2=��.2  $ $!0�'1  '+#!.%- , (!*-(!;%  .  /&'/-.(56  +)$ . �  (-6  0�  
(!*-(!;%.2  %!$-� <#�,�(%5 , $!$ '+'4(!*�(-�  ,!%�&-!#!  '+=��   '  
 .� '4,'0(56  '+#!.%26 '/-.!(-2  -  #;+5�  4!8#! -2 . 	.%!#7(5�  <#�,�(%5  
/&'/-.5 !;%.2  .'  .%&'*('1  +)$ 5 . �'6&!(2;%.2  /&-  <%', .%&'*(5�  -  
/&'/-.(5�  +)$ 5 , /&-(!�#�0!=-�  '9-3-!#7(5,  (!-,�(' !(-2,  
'&8!(-4!3-1  -  �&)8-,  -,�(!,  .'+.% �((5, . 

	9'&,#�(-�  4!8'#' $! , /&-(!�#�0!=�8'  +-+#-'8&!9-*�.$'1  4!/-.-  
'.)=�.% #2�%.2  .'8#!.('  �	��  7.80-2000. 	(  (!45 !�%.2  
«�-+#-'8&!9-*�.$!2  4!/-.7 . �!8'#' '$ . 	+=-�  %&�+' !(-2  -  /&! -#!  
.'.%! #�(-2 ». 

�/�&��-  '/-.!(-2  /&- '�2%  -,�(!  ! %'&'  �'$),�(%! , �.#-  '(-  
.)=�.% );% . �.#-  )  �'$),�(%!  � !  #-+'  %&- ! %'&! , %' /&'/-.5 !;%  %'#7$' 
-,2  /�& '8' . �  .#)*!�  (!#-*-2  )  �'$),�(%!  *�%5&B6, +'#��  ! %'&'  �8'  
'/-.!(-�  (!*-(!;%  .  (!4 !(-2 , !  /'.#�  (�8'  9!,-#--  -  -(-3-!#5 , 
/&-(!�#�0!=-�  ! %'&!, , /-:)%  *�&�4  *�&%) $'.); . 


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


 %'&.$'�  -,2  /&- '�2%    %'1 9'&,� , $'%'&!2 /'#)*-#!  (!-+'#7:);  
-4 �.%('.%7 . �!,-#-;  /&- '�2%    (!*!#�  4!8'#' $! , '%��#22 '% -,�(- , 
'%*�.% !  4!/2%'1. �'*$!  .%! -%.2 /'.#�  /&��.%! #�(('8'  ��	  ((!/&-,�& : 
�-&(' ! , �!#-(!  �! #' (! .; �! #' , � .� .). 

�'8�!    �'$),�(%�  /&-.)%.% );%  9!,-#-- , '+?��-(2;=-�  � ! , %&- 
#-3! , 4!8'#' '$  .'��&0-%  9!,-#-;  #-:7  '�('8'  #-3!  ( 5+-&!;% , $!$ 
/&! -#' , /�& ); , '&-�(%-&)2.7  (!  !#9! -% ). 

���(%-9-3-&);=-�  /&-4(!$-  ,'8)%  )$!45 !%7.2  .  -,�(�,  ! %'&! . 
�&- '�2%  -6  .'  .%&'*('1  +)$ 5  .#��',  4! -,�(�,  #-3!    ./�3-!#7(56  
$&)8#56 .$'+$!6 , !  '%��#2;%  %'*$'1  .  4!/2%'1. 

�'8#!.('  �	��  7.1-2003 '.(' ('�  4!8#! -�  ,'0�%  -,�%7  
!#7%�&(!%- ('� . 	(-  .'��-(2;%.2  .  /','=7;  .';4!  «-#- », !  .!,'  
!#7%�&(!%- ('�  4!8#! -�  4!/-.5 !�%.2  .  /&'/-.('1  +)$ 5 . �)0('  /',(-%7 , 
*%' '+24!%�#7('  .%! -%.2 4!/2%!2  /�&��-  .';4!  «-#- ». �!/&-,�& : �-4-$! , 
-#-  �!)$!  '  /&-&'�� . 

�  $ !�&!%(5�  .$'+$-  /',�=!�%.2  '+=��  '+'4(!*�(-�  ,!%�&-!#! , 
&!4,�=!�,'�  /'.#�  '.(' ('8'  4!8#! -2 , (!*-(!�%.2  '('  .  /&'/-.('1  +)$ 5 . 
�!/&-,�& : �.-6'#'8-2  [��$.% ]. 

�  .#)*!�  &!4,�=�(-2  /&'-4 ���(-2  (!  (�.$'#7$-6  &!4#-*(56  
('.-%�#26 , $'%'&5�  '%('.2%.2 $ ,!%�&-!#!,  &!4(56  $!%�8'&-1, (�'+6'�-,'  
/&- �.%-  '+=��  '+'4(!*�(-� , $!.!;=��.2  ,!%�&-!#! , $'%'&51 2 #2�%.2 
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.'4�!(--  6)�'0�.% �(('8' , -(%�##�$%)!#7('8'  .'��&0!(-2  /&'-4 ���(-2 , 
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,('8'%',(-$) . �!/&-,�& : 	+)6' , � .� . �&!$%-$!  /'  <$'(',-$�  [��$.% ]. �  2 
* . � . 1. �!�!*-  / � . � . 	+)6' . – ��+ .: �&'9! , 2013. – 201 . . ���  	+)6' , � . 
� . �!�!*-  [��$.% ] / � . � . 	+)6' . – ��+ . : �&'9! , 2013. – 201 . . – (�&!$%-$!  
/'  <$'(',-$� :   2 * . / � . � . 	+)6'  ; * .1). 

�!$-,  '+&!4', , /�& 51  .#)*!1  – /'/!�!(-�  *!.%('8'  (!4 !(-�  %',!    
'+#!.%7 4!8#! -2 , . ���(-1 , $!.!;=-6.2  '% �%.% �(('.%- . "%'  
'.)=�.% #2�%.2  *�&�4  %'*$), /&'+�#  .#��',  4! '+=-,  (!4 !(-�,  
,('8'%',(-$!  -  '+=-,  '+'4(!*�(-�,  ,!%�&-!#! , /',�=!�,'8'    .$'+$-  
$ !�&!%(5� , !  )$!45 !�%.2   /�&��-  (',�&  %',! . �%'&'1  .#)*!1  – 4!8#! -�  
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%',!  *!.%('� , '('  4!/'#(2�%  '+#!.%7 4!8#! -2 , . ���(-1 , $!.!;=-6.2  
'% �%.% �(('.%- , (',�&  �8'  (�  )$!45 !�%.2 . 
    -%'8�  '/-.!(-2   ('.2%.2  
. ���(-2  '+=-�  '+  '/-.!(--  ,('8'%',(-$! ,   $'%'&56 /&'/-.5 !�%.2  
$'#-*�.% '  %',' , !  (',�&  $'($&�%('8'  %',!  /&'/-.5 !�%.2    '+#!.%-  .�&-- . 

	.(' (5,  4!8#! -�,  .�&-!#7('8'  �'$),�(%!  .'8#!.('  �	��  7.1-2003 
2 #2�%.2: 

-  '+=��  4!8#! -�  �#2   .�6  -,�;=-6.2  /'�.�&-1 , !  %!$0� 4!8#! -�  
/'�.�&-- , 4! -.2=��  '% '+=�8'  -  . 24!(('�  .  /','=7;  .#'  «&!4��# », 
«.�&-2 » .  4!8#! -�,  '+=-, . 	% 4! -.-,'8'  4!8#! -2  '+=��  '%��#2;%  
%'*$'1 , !  (',�&  /'�.�&--  -  '+'4(!*�(-�  – 4!/2%'1   .#)*!�  
/&��:�.% ' !(-2  -6  4! -.-,',)  4!8#! -; . � '�%'*-�  .#��)�%  4! 
.#' ',  «.�&-2 »   .#)*!�  .#��' !(-2  4! (-,  8&!,,!%-*�.$-  (�  
. 24!(('8'  .  (-,  %�,!%-*�.$'8'  4!8#! -2 . �  $!*�.% �  /&-,�&!  ,'0('  
/&- �.%-  .#��);=);  4!/-.7 : �(- �&.-%�%.$-1   �.%(-$ . ��&-2  
«"$'#'8-2 ». 

-  4!8#! -�  /'�.�&-- , $'%'&'�  (�  4! -.-%  '% 4!8#! -2  '+=�8'  -  
 5��#2�%.2  /'#-8&!9-*�.$- . 
  '+=��  4!8#! -�  )$!45 !�%.2    $'(3�  
 .�8'  '/-.!(-2 ,   '+#!.%-  .�&-- , /',�=!�%.2    $&)8#5� .$'+$- : 
	+?��-(�(-�  !./-&!(%'  )(- �&.-%�%! … — (��&-2  /&!$%-*�.$-6  
&!4&!+'%'$ !./-&!(%' ). 
�  .#)*!�  )  (!#-*-2  )  '.(' ('8'  4!8#! -2  �!%5  -#-  (),�&!3-- , 

,�(2;=�1.2    4! -.-,'.%-  '%  5/).$! , 4!,�(2;%  ,('8'%'*-�,  -  '/).$!;%  
�!(();  *!.%7 4!8#! -2 : 	+4'&   !0(56  +)68!#%�&.$-6 '%*B%'  4!… 

�  '+#!.%7 (),�&!3--   6'�2%  . ���(-2 , .'��&0!=-�  
-  $!$ /�& ); , %!$ -  /'.#��(;;  �!%)  ((',�& ), . 24!(();  .  (!*!#',  -  

/&�$&!=�(-�,  /)+#-$!3--  �'$),�(%! , $'%'&5�  .'��-(�(5  4(!$',  
%-&�,   .#)*!�  '/-.!(-2  .�&-!#7('8'  �'$),�(%! , $'%'&51 /&�$&!%-# 
. 'B  .)=�.% ' !(-� ; 

-  /�& );  �!%)  ((',�& ) '/)+#-$' !(-2  �'$),�(%! . �'.#�  (-6  
/&'.%! #2�%.2  %-&� -  '.%! #2�%.2 -(%�& !# , &! (51  *�%5&B, /&'+�#!, .  
"%'% .#)*!1  6!&!$%�&�( �#2  '/-.!(-2  .�&-!#7('8'  �'$),�(%! , $'%'&51 

/&'�'#0!�%  /)+#-$' !%7.2 . 
�/'.'+  (),�&!3--  .�&-!#7('8'  �'$),�(%!   #-2�% (!  (!*!#'  4!/-.-    

'+#!.%- . 	(!  (!*-(!�%.2  #-+'  .  (',�&!  (+)$ �(('8'  -#-  3-9&' '8'  
'+'4(!*�(-2 ), #-+'  .  8'�!  (6&'('#'8-*�.$'8'  '+'4(!*�(-2 ). 

�  .#)*!�  +)$ �(('1  -#-  3-9&' '1  (),�&!3--  /&- '�-%.2  '+'4(!*�(-� , 
(',�&   5/).$! . �'8�!  )$!4!(  8'� , .''% �%.% );=-1  '/)+#-$' !(-;  
 5/).$! , /&- '�2%  �8'    $&)8#56 .$'+$!6 . �!/&-,�& : > 2 (2014)- 

�  .#)*!�  .' /!��(-2  8'�'  /)+#-$!3--  .!,'8'  /�& '8'  -  .!,'8'  
/'.#��(�8'  (',�&'  .  8'�!,- , $'%'&5�  /&- ���(5    '+#!.%-   56'�(56  
�!((56 , /�& 5�  '/).$!;% . 
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�&'('#'8-*�.$);  4!/-.7  '.)=�.% #2;%  .#��);=-,  '+&!4', :  (!*!#�  
/&- '�-%.2  8'� , .#��',  – (',�& . 
&!+.$-,-  3-9&!,-  '+'4(!*!;%  (',�&  -  
8'� . �!/&-,�& : 2014, >  2 �  -#-  2013,  5/ . ¼. 

�',�&  '/).$!;%  #-:7    .#)*!� , $'8�!  '(  �#2  8'�!  '.(' !(-2  2 #2�%.2 
/�& �1:-, , !  �#2  8'�!  /&�$&!=�(-2  – /'.#��(-, . 

�&- '�2%  �!%5    %!$',  /'&2�$� : 8'� , ,�.23  (8'� ), ��(7 , ,�.23 . 
�!/&-,�& : 2014, 9� &!#7  -#-  2014, 23 9� & . 

�'8�!    �'$),�(%�  �.%7 -  3-9&' '� , -  6&'('#'8-*�.$'�  '+'4(!*�(-� , 
6&'('#'8-*�.$'�  '+'4(!*�(-�  /&- '�-%.2  /'.#�  3-9&' '8' . �  .#)*!�  
/�&�&5 '    (),�&!3--  -  �B  '4'+(' #�(-- , (�'+6'�-,'  /&- '�-%7  '+!  &2�!  
(),�&!3-- , .%! 2 ,�0�)  (-,-  %'*$) .  4!/2%'1. �!/&-,�& : �5/ . 5 (2001) – 10 
(2010); %. 2 (2011) – 3 (2013) -#-  2002-2004 ; 2006-2009 ; 2013-. 

�'0('  '/).%-%7  (',�&!  .%&!(-3 , 8��  &!4,�=!�%.2  '/-.5 !�,51  
�'$),�(% ,   .#)*!� , �.#-  .%&!(-3  ,�(��   '.7,-  (  /�& );  '*�&��7 ,   8!4�%�). 
�!/&-,�& : ��/&-6'%#- 5�  .'&%! %;#7/!('  [��$.% ] / 
((!  �,!� !  // 
�!�' '� . – 2009. – 21 ,!&%! 

�'8�!   '4(-$!�%  (�'+6'�-,'.%7  '/-.!(-2  &�9�&!%'  -  &�3�(4-1 , %' 
. ���(-2 , $!.!;=-�.2  &�9�&-&)�,56  (&�3�(4-&)�,56 ) �'$),�(%' , 
(�'+6'�-,'  /&- '�-%7    /&-,�*!(--  .#��',  4! .#' !,-  «��3 . (!  .%.:», «��3 . 
(!  $( .:», «��9 . $( .:» -  «��9 . .%.:» #-+'  (!  �&)8-6  245$!6 -6  <$ - !#�(%' : 
«Ref.op.:» -  «Rev. op.:». �!/&-,�& : �� '#;3-2    �-� �  [��$.% ] / 
 . 
&.�(7�  
// �.%'&-2  &� '#;3-1 . – 2014. — > 3. – � . 34-38. – ��3 . (!  $( .: �()%&�((-�  
.-#5  &� '#;3-'((56  %�*�(-1 : (,!%�&-!#5  $ 9'&,-&' !(-;  '//'4-3-'((56  
%�*�(-1 ) / 
 . � . �)%7$' . – �-� .: �-� .$!2  ��*!%7 , 2014. 

�#2  '/-.!(-2  /&! -#  /'  '9'&,#�(-;  <#�$%&'((56 &�.)&.'  +5# 
&!4&!+'%!( �	��  7.82-2001 /'�  (!4 !(-�,  «�-+#-'8&!9-*�.$!2  4!/-.7 . 
�-+#-'8&!9-*�.$'�  '/-.!(-�  <#�$%&'((56 &�.)&.' . 	+=-�  %&�+' !(-2  -  
/&! -#!  .'.%! #�(-2 ». 

"#�$%&'((5�  &�.)&.5  – <%' �!((5� , /'#)*�((5�  -4 �(%�&(�%! , .  
$'($&�%('8'   -(*�.%�&! , �-.$�% , CD, .  �&)8-6  ('.-%�#�1  <#�$%&'(('1  
-(9'&,!3-- . �!((5�  /'�'+('8'  &'�!  2 #2;%.2 '/)+#-$' !((5,- . 

�#2  '/-.!(-2  <#�$%&'((56 &�.)&.'  -./'#74)�%.2  .#��);=!2  .6�,! : 
	.(' ('�  4!8#! -�  [	+=��  '+'4(!*�(-�  ,!%�&-!#! ] = �!&!##�#7('�  4!8#! -� : 
. ���(-2 , $'%'&5�  '%('.2%.2 $ 4!8#! -;  / . ���(-2 , '% �*!;=-�  4! 
'% �%.% �(('.%7 . – � ���(-2  '+  -4�!(--  = �!&!##�#7(5�  . ���(-2  '+  
-4�!(--  / . ���(-2 , $!.!;=-�.2  '% �%.% �(('.%- , $'%'&5�  '%('.2%.2 $ 
-4�!(-; , -  �'/'#(-%�#7(5�  . ���(-2 , 6!&!$%�&-4);=-�  -4�!(-� . – 
	+'4(!*�(-�   -�!  &�.)&.!  (�8'  '+?B, ). – ��.%'  -4�!(-2 : -,2  -4�!%�#2, �!%!  
-4�!(-2  (��.%'  -48'%' #�(-2 : -,2  -48'%' -%�#2, �!%!  /&'-4 '�.% ! ). – 
�/�3-9-*�.$'�  '+'4(!*�(-�  ,!%�&-!#! , $'#-*�.% '  9-4-*�.$-6  ��-(-3 : 
�&)8-�  9-4-*�.$-�  6!&!$%�&-.%-$- ; &!4,�&  + . ���(-2  '  .'/&' '�-%�#7(',  
,!%�&-!#� . – (	.(' ('�  4!8#! -�  .�&--  (/'�.�&-- ) = �!&!##�#7('�  4!8#! -�  
.�&--  (/'�.�&-- ) : . ���(-2 , $'%'&5�  '%('.2%.2 $ 4!8#! -;  .�&--  (/'�.�&-- ) 
= �!&!##�#7('�  4!8#! -�  .�&--  (/'�.�&-- ): . ���(-2 , $'%'&5�  '%('.2%.2 
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(�/'.&��.% �(('  $ 4!8#! -;  .�&--  (/'�.�&-- ) / . ���(-2 , $!.!;=-�.2  
'% �%.% �(('.%- , $'%'&5�  '%('.2%.2 $ .�&--  (/'�.�&-- ), ISSN; (),�&!3-2  
 ()%&-  .�&--  (/'�.�&-- ). – �&-,�*!(-� . – �%!(�!&%(51  (',�&  = �#;*� '�  
4!8#! -� : ).#' -2  �'.%)/('.%-  (3�(! ). 

�  /&!$%-*�.$',  '/-.!(--  &�9�&!%5, $)&.' 5� , �-/#',5 , �-..�&%!3--  
-4 -(%�&(�%-&�.)&.'   58#2�2% /&-,�&('  .#��);=-,  '+&!4', : 	 -3-( , � . � . 
�'3-!#7(5�  '/&'.5    .�%- --(%�&(�% ["#�$%&'((51  &�.)&. ] / � . � . 	 -3-( , 
 . 
� . �'478-( . – ��0-,  �'.%)/! : http://www.cozopros.com:5152/Metodica/6.html. 
— �'�4!8 . .  <$&!(! . 

�'8#!.('  �	��  �  7.0.5-2008 «�-+#-'8&!9-*�.$!2  ..5#$! . 	+=-�  
%&�+' !(-2  -  /&! -#!  .'.%! #�(-2 » '.)=�.% #2�%.2  '9'&,#�(-�  �����	 . 
�!./&'.%&!(2�%.2  .%!(�!&% (!  +-+#-'8&!9-*�.$-�  ..5#$- , $'%'&5�  
/&-,�(2;%.2    #;+56 , $!$ '/)+#-$' !((56 , %!$ (�'/)+#-$' !((56  
�'$),�(%!6 , /&��'.%! #2�,56  (!  &!4(''+&!4(56  ('.-%�#26 . 

�!4 !(-�  ..5#'$  4! -.-%  '% -6  &!./'#'0�(-2 : 
-   ()%&-%�$.%' 5�  ..5#$- , $'%'&5�  /',�=!;%.2  (�/'.&��.% �(('    

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

.%&!(-35  .'.%! #2�,'8'  �'$),�(%! ); 
-  4!%�$.%' 5�  ..5#$- , $'%'&5�   5('.2%.2     5('.$) � (4! %�$.% 

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

�'$),�(% ), ..5#$-  &!4��#2;%.2 : 
-  /�& -*(5�  ..5#$-  – <%' %� ..5#$- , .  /','=7;  $'%'&56   �'$),�(%�  

/&- '�2%.2   /�& 5�  +-+#-'8&!9-*�.$-�  . ���(-2 ; 
-  /' %'&(5�  ..5#$-  – <%' %!$-� ..5#$- ,   $'%'&56 /' %'&2;%.2  &!(��  

/&- ��B((5�  +-+#-'8&!9-*�.$-�  . ���(-2 , ('    .'$&!=B(('1  9'&,� . 
�' %'&(5�  ..5#$-  ��#2%.2 (!   ()%&-%�$.%' 5� , /'�.%&'*(5�  -  
4!%�$.%' 5� . 
�  .#)*!�  /'2 #�(-2  (�.$'#7$-6  '+?�$%'  )  ..5#$-  (�'+6'�-,'  

'.)=�.% #2%7  '+?��-(�(-�  -6    '�()  +-+#-'8&!9-*�.$);  ..5#$) , 
$',/#�$.(); . ��  ..5#$- , $'%'&5�  +5#-   $#;*�(5    $',/#�$.(); , 
'%��#2;%.2  %'*$'1  4!/2%'1 .  /&'+�#!,- , /&'.%! #2�,5,-  �'  -  /'.#�  4(!$! . 
�.#-  (�'+6'�-,'  '/-.!%7  (�.$'#7$'  '+?�$%' , $'%'&5,  .''% �%.% )�%  '�(!  
..5#$! , %' -6  (�'+6'�-,'  &!./'#'0-%7    6&'('#'8-*�.$',  #-+'    
!#9! -%(',  /'&2�$!6  .  .'+#;��(-�,  /&-(3-/!  ��-('1  8&!9-*�.$'1  '.(' 5 .  
	.(' !   ,'0�%  +5%7 $!$ $-&-##-*�.$!2 , %!$ -  #!%-(.$!2  -#-  '%��#7(!2  (!  
$!0�',  -4 /&��#'0�((56  245$'  (.'8#!.('  !#9! -%(',)  /'&2�$)  (!4 !(-1  
245$' ). �&-   $#;*�(--    $',/#�$.  (�.$'#7$-6  /&- ��B((56  ..5#'$  
/'�&2� , $'%'&5�  .'��&0!%  4!/-.- , 6!&!$%�&-4);=-�.2  -��(%-*(5,-  
4!8'#' $!,-  (&!+'%5 .'4�!(5  '�(-,-  -  %�,-  0�  ! %'&!,- ), 4!8'#' $- , 
 $#;*!�,5�   '   %'&);  -  /'.#��);=);  ..5#$- , ,'0('  4!,�(-%7  
.#' �.(5,-  -6  <$ - !#�(%!,- : «�B  0� », «�8'  0� », «�6  0� », !  �#2  
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�'$),�(%' , .'.%! #�((56  (!  245$!6 .  #!%-(.$'1  8&!9-$'1 : «Eadem», 
«Idem», «Iidem». 

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

	+#!.%7  9-4-*�.$'1  6!&!$%�&-.%-$- ..5#$-  .'��&0-%  -#-  '+=-1  
'+?B,  -./'#74)�,'8'  �'$),�(%!  ($'#-*�.% '  .%&!(-3  '+=�� ), -#-  . ���(-2 , 
$!.!;=-�.2  ,�.%'/'#'0�(-2  '+?�$%! ..5#$- . 

�!8'#' '$  4!/-.- , 6!&!$%�&(51 ..5#$� , .'��&0!%7  ,'0�%  (�.$'#7$'  
-,B(  ! %'&'  �'$),�(%! . �.#-  )$!45 !%7 -,�(!  ! %'&'    4!8'%' $� , %' -6    
. ���(-26  (�  /' %'&2;% , $'%'&5�  $!.!;%.2  '% �%.% �(('.%- . 

�&-  3-%-&' !(--  %�$.%!, $'%'&51 +�&B%.2 (�  -4 /�& '-.%'*(-$! , 
/&- '�2%    ,�.%�  (!*!#!  ..5#$-  .#��);=-�  .#' ! : «�&- '�-%.2  /' : », «�-% . 
/' : ». �&-  <%', )$!45 !�%.2  -.%'*(-$ , -4 $'%'&'8'  +5#-  4!-,.% ' !(5  
�!((5� . �!/&-,�& : �-% . /' : �'&' $'  � . � . �5.#-%�#7(51  /&'3�.. . � ., 
2008. � . 1. � . 23. 

�%'+5  . 24!%7 /'�.%&'*(5�  +-+#-'8&!9-*�.$-�  ..5#$-  .  .'4�! !�,5,  
%�$.%', �'$),�(%! , (�'+6'�-,'  -./'#74' !%7  4(!$  .('.$- , !  *%'+5 . 24!%7 
4!%�$.%' 5�  +-+#-'8&!9-*�.$-�  ..5#$-  .  9'&,-&)�,5,  %�$.%', �'$),�(%! , 
()0('  -./'#74' !%7  '%.5#$)  -#-  4(!$   5('.$- , /&- '�-,5�     -��  
/'&2�$' 56  (',�&'  (3-9& ), 4 B4�'*�$ , +)$ , �&)8-6  4(!$' . 

�  $ !�&!%(56  .$'+$!6  &!4,�=!;%.2  '%.5#$-    .'4�! !�,',  %�$.%�. 
�&-  (�'+6'�-,'.%-  ,'8)%  .'��&0!%7  '%.5#$-  '/&���#B((5�  . ���(-2  
(-��(%-9-3-&);=-� ): -,2  ! %'&'  (! %'&! ), (!4 !(-�  �'$),�(%! , �8'  8'�  
-4�!(-2 , (',�&  %',!  -  �8'  '+'4(!*�(-� , )$!4!(-�  .%&!(-3 . 

�  .!,',  %�$.%� .#��)�%  &!./'#!8!%7   ()%&-%�$.%' );  
+-+#-'8&!9-*�.$);  ..5#$)  -  4!$#;*!%7 �B   $&)8#5� .$'+$- . �  (�B  ,'8)%  
.'��&0!%7.2   .�  <#�,�(%5 , /&-.)%.% -�  $'%'&56 '+24!%�#7('    '/-.!(--  
-.%'*(-$!  -4 ./-.$!  #-%�&!%)&5. 

�!/&-,�& : (�)1�5:� , � . � ., 
&�5:� , � . � . �(9'&,!%-$!    4!�!*!6  : 
)*�+ ./'.'+-� . � ., 2011); (��$3--  )(- �&.-%�%! . ��#�� ., 2001. � . 112-129). 
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