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The results of  conveyor structure of power pulse-number  functional transformer  synthesis 
and research  are given.  Maximal work  frequency  such structure is considerably higher than 
maximal work  frequency of classic structure. Also are offered the methods of  power  structure of 
exponential transformer exactness improvement. 

Key words: degree conveyer chislo-impul'sniy functional transformer. 
 

$�'+�
�(�� 9,�>��<-. �$+)+"+�� @�&*%-�?)/*�&"� A/"'#�%"!*�"� )+:+$�%:<�!@� (P�J�) )%:7� = 
�"D�?� P�J� D�:%'% ��'%:�&$%�/<$�&7 / ��?�:<�!*�"�B $! %4@�&*<�!*�"�B $+-"�#� $!?, �+ ?!L ?�&#+ 
:%=>%:$!""7 !:>/?+"$/ A/"'#�( / )%&*��%�"�&$� ):�:%&$��, )%�"+ !4% @!&$'%�+ $!4/*<�!""7 A/"'#�( / 
=!�!"%?/ ��!)!=%"�. �*!&�@"� P�J� 7' ):!��*% :+!*�=/<$� "! "!>:%?!�;/<@�- &/?!$%:!-, 7'� 
=!&$%&%�/<$� 7' #�A:%�� �"$+>:!$%:� � 4/�/<$� "! '%?4�"!#�B"�- &/?!$%:!- = )%&*��%�"�?, )!:!*+*�"�? 
!4% '%?4�"%�!"�? )+:+"+&+""7?. �!'� P�J� -!:!'$+:�=/<$�&7 ��&%'%< $%@"�&$< )+:+$�%:+""7 – 
!4&%*<$"! )%-�4'! )+:+$�%:+""7, 7' ):!��*%, &'*!�!L %��"�#� ?%*%�D%>% :%=:7�/ :+=/*�$!$/ 
)+:+$�%:+""7. �!=%? = $�? ?!'&�?!*�"! @!&$%$! :%4%$� '*!&�@"�- P�J� %4?+;/L$�&7 =!$:�?'%< 
&):!#<�!""7 &/?!$%:��, �'*<@+"�- )%&*��%�"% � &$:/'$/:� P�J�. ��=�'! @!&$%$! :%4%$� %4?+;/L 
?%;*��%&$� =4�*�D+""7 @!&$%$� '�!"$/�!""7 !:>/?+"$/ ���$�%:<�!"%( A/"'#�( � $!' �)*��!L "+ $�*�'� "! 
D���'%��< )+:+$�%:<�!@!, !*+ B "! B%>% $%@"�&$�. 
$;+, &�%>%�"� !'$/!*�"�? =!*�D!L$�&7 =!��!""7 
)����K+""7 ?!'&�?!*�"%( @!&$%$� :%4%$� P�J�. �%=�’7=!""7 #�L( =!�!@� �!&$� =?%>/ =!&$%&%�/�!$� ��K/ 
@!&$%$/ '�!"$/�!""7 � =4�*�D/�!$� $!'�? @�"%? $%@"�&$� ��?�:<�!""7. �����K+""7 ?!'&�?!*�"%( @!&$%$� 
:%4%$� '*!&�@"�- P�J� ?%;*��+ =! :!-/"%' =?+"D+""7 (- :%=:7�"%&$�, K% =4�*�D/L )%-�4'/ 
)+:+$�%:+""7 P�J�. �+ ):%$�:�@@7 %4?+;/L ?%;*��%&$� )%�!*�D%>% )����K+""7 $%@"%&$� ��?�:<�!*�"�- 
)+:+$�%:<�!@��, )%4/�%�!"�- �= =!&$%&/�!""7? '*!&�@"�- &$:/'$/: P�J� [1,4]. �*7 ��:�D+""7 ):%4*+?� 
=!*+;"%&$� ?!'&�?!*�"%( @!&$%$� :%4%$� P�J� $! B%>% :%=:7�"%&$� 4/*% :%=:%4*+"% '%"�+L:"� &$:/'$/:"� 
+*+?+"$� P�J� [2]. �- ?!'&�?!*�"! @!&$%$! :%4%$� "+ =!*+;�$� ��� :%=:7�"%&$� � L ="!@"% ��K%< =! 
?!'&�?!*�"/ @!&$%$/ :%4%$� '*!&�@"�- &$:/'$/:"�- +*+?+"$��. 
�"!' / ��)!�'/, 7'K% '%"�+L:"�B P�J� 
?!L =!?'"/$/ &$:/'$/:/, $%4$% ?!L =�%:%$"� =�’7='�, B%>% )%-�4'! )+:+$�%:+""7 =:%&$!L @+:+= =!$:�?'/ 
&�>"!*/ =�%:%$"%>% =�’7='/ [2]. 
 $!'�- ��)!�'!- ��"�'!L "+%4-��"�&$� �%&*��;+""7 $%@"%&$� '%"�+L:"�- 
P�J�, =%':+?! &$+)+"+�%>% '%"�+L:"%>% P�J�, � =!�!@! )%D/'/ D*7-�� )%':!K+""7 B%>% $%@"%&$�. 
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�->�, +� ��'���A�

� ���'-/
�; '+,)�+),- 
'+�9�
�(�
� "��$. �%=>*7"+?% &$:/'$/:"�B &�"$+= 
'*!&�@"%>% &$+)+"+�%>% P�J�, ��%&'%"!*+""7 7'%>% 
D*7-%? '%"�+L:�=!#�( &$:/'$/:� �!*% =?%>/ �%&7>$� 
':!K�- )%'!="�'�� D���'%��(.  

�*7 &�"$+=/ &$+)+"+�%>% P�J� =!&$%&/L?% 
?+$%��'/ &$:/'$/:"%>% &�"$+=/ P�J� [1]. 

�+%4-��"% ���$�%:�$� A/"'#�<: 
kxy � .                                   (1) 

	��)%���"% �% ?+$%��'� &�"$+=/ P�J� [1], 
&)%@!$'/ ��A+:+"#�<L?% (1) = ?+$%< %$:�?!""7 
)%:%�;/<@%>% ��A+:+"#�!*�"%>% :��"7""7: 

dxkxdy k 1�� .                        (2) 

	:!-%�/<@� (1), (2) ?%;"! )+:+)�&!$� / ��>*7��: 

dx
x
ykdy � .                             (3) 

�!*� :%='*!�!L?% (3) � &�&$+?/ :��"7"� \+""%"! [1]. �*�� &'!=!$�, K% $!'�B :%='*!� L 
"+%�"%="!@"�?. �%�!?% D�&$� %&"%�"�- �!:�!"$�� :%='*!�/: 
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�*7 �+?%"&$:!#�( %&%4*��%&$+B @�&*%-�?)/*�&"%>% %4@�&*<�!@! &$+)+"+�%( A/"'#�( %4+:+?% %��" = 
�!:�!"$�� &�&$+? (4). �%�!?% :+=/*�$!$� �%&*��;+""7 &$:/'$/:� &$+)+"+�%>% P�J�, 7'�B )%4/�%�!"% =! 
&�&$+?%< )%:%�;/<@�- ��A+:+"#�!*�"�- :��"7"� \+""%"! (5): 
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�"!*�=/<@� &�&$+?/ (5), :%4�?% ��&"%�%', K% �*7 (( :+!*�=!#�( "+%4-��"% ��! @�&*%-�?)/*�&"� 
)%?"%;/�!@� �*7 ?%�+*<�!""7 ��%- )+:D�- :��"7"� &�&$+?� � %��" @�&*%-�?)/*�&"�B ��*�"�' �*7 
?%�+*<�!""7 $:+$�%>% :��"7""7 &�&$+?�. �!*� =! &�&$+?%< (5) 4/�/L?% @�&*%-�?)/*�&"/ &$:/'$/:/ 
�*7 ���$�%:+""7 &$+)+"+�%( A/"'#�( (1). �:� #�%?/ =!&$%&%�/L?% @�&*%-�?)/*�&"�B ��*�"�' = 
���’L?"�? =�%:%$"�? =�’7='%? [1]. P�&*%-�?)/*�&"/ &$:/'$/:/ &$+)+"+�%>% P�J� )%�!"% "! :�&.1. 

�$+)+"+��B P�J� ?�&$�$� ��! @�&*%-�?)/*�&"� )%?"%;/�!@� $! %��" @�&*%-�?)/*�&"�B 
��*�"�'. �+:D�B )%?"%;/�!@ (&/?!$%: ��1 $! :+>�&$: ��1), ���$�%:<L )+:D+ :��"7""7 &�&$+?� 
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(5). �:/>�B )%?"%;/�!@ (*�@�*�"�' �P2, ��2, ��2) ���$�%:<L �:/>+ :��"7""7 &�&$+?� (5). P�&*%-
�?)/*�&"�B ��*�"�', )%4/�%�!"�B "! *�@�*�"�'/ �P3, &/?!$%:� ��3, :+>�&$:� ��3 $! &-+?� 
���"�?!""7 �	, ���$�%:<L $:+$L :��"7""7 (5). 

	�="!@�?% A/"'#�<, 7'/ ���$�%:<L &-+?! "! :�&. 1. I �:!-/�!""7? ):�"#�)�� :%4%$� @�&*%-
�?)/*�&"�- )%?"%;/�!@�� $! ��*�"�'! [1], :%4%$! &$:/'$/:� %)�&/L$�&7 &�&$+?%< (6): 
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���&$!�*7<@� � $:+$L :��"7""7 &�&$+?� (6) )+:D� ��! :��"7""7, %$:�?!L?%: 
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���"7""7 (7), 7'+ %)�&/L :%4%$/ &$:/'$/:�, ?%;"! "!4*�=�$� $!'�? ��A+:+"#�!*�"�? :��"7""7?: 
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�%=�’7=!�D� :��"7""7 (8), %$:�?!L?%: 
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0 
� .                                                                   (9) 

	:!-%�/<@� ):�"#�) :%4%$� @�&*%-�?)/*�&"%>% ��*�"�'! = ���’L?"�? =�%:%$"�? =�’7='%? 
[1], ?!L?%: 

 nx 20 �  (10) 

�'K% =!4+=)+@�$�: 

 � � nkny 2/

0 2� , (11) 

%$:�?!L?%: 

 
nkxy 2/� . (12) 

�"!*�=/<@� (12), �%-%��?% ��&"%�'/, K% $!'�B &$+)+"+��B P�J� ?%;"! ��4:!$� 7' 4!=%�/ 
&$:/'$/:/ %4@�&*<�!@! &$+)+"+�%( A/"'#�( �*7 )%�!*�D%>% :%=�’7=!""7 =!�!@� )����K+""7 
D���'%��( &$+)+"+�%>% %4@�&*<�!@!.  

I ?+$%< �%&*��;+""7 4!=%�%( &$:/'$/:� @�&*%-�?)/*�&"%>% %4@�&*<�!@! &$+)+"+�%( A/"'#�( 
4/*% :%=:%4*+"% �?�$!#�B"/ ?%�+*� $!'%( &$:/'$/:�. �*7  :%=:%4*+""7 �?�$!#�B"%( ?%�+*� =!&$%&%-
�/�!*� !*>%:�$?�, =!):%)%"%�!"� � :%4%$� [5]. 

�:%!"!*�=/L?% ��!)!=%" )+:+$�%:+""7 4!=%�%( &$:/'$/:� (:�&. 1). 
&'�*�'� &$:/'$/:! "! ��&.1 
?�&$�$� *�@�*�"�' �*7 )��:!-/"'/ %��"�@"�- ):�:%&$�� !:>/?+"$/ �x � "+ ?�&$�$� ���%?�- =!&%4�� 
�*7 :%=D�:+""7 ��!)!=%"/ )+:+$�%:+""7 [1], ):!�! ?+;! ��!)!=%"/ )+:+$�%:+""7 &$:/'$/:� 
��="!@!L$�&7 ?!'&�?!*�"%< ?�&$'�&$< #�%>% *�@�*�"�'!. ���! ?+;! ��!)!=%"/ =?�"� !:>/?+"$/, K% 
��)*��!L = ):�"#�)/ :%4%$� @�&*%-�?)/*�&"%>% ��*�"�'! = ���’L?"�? =�%:%$"�? =�’7='%?, %4?+;+"!  
@�&*%? 2n (K% ���)%���!L %�"%?/ )+:+)%�"+""< *�@�*�"�'! �P3). I #�%>% :%4�?% ��&"%�%', K% ):!�! 
?+;! ��!)!=%"/ )+:+$�%:+""7 2(n+1) (K% ���)%���!L �:/>%?/ )+:+)%�"+""< �P3). 
$;+: 

� �122 ��� nn X .                                                                       (13) 
�+:+B�+?% $+)+: �% !"!*�=/ D���'%��( 4!=%�%( &$:/'$/:�, ):�@%?/ !"!*�=/�!$�?+?% 

?!'&�?!*�"/ @!&$%$/ (( :%4%$�. �:/>�B ':�$+:�B D���'%��( – @!& )+:+$�%:+""7 – !"!*�=/�!$� "+ 
4/�+?%, %&'�*�'� @�&*%-�?)/*�&"� &$:/'$/:� [1] ):!#<<$� / :+!*�"%?/ ?!&D$!4� @!&/ � $%?/ (- @!& 
)+:+$�%:+""7 ��="!@!L $�*�'� A�'&%�!"/ =!$:�?'/ A%:?/�!""7 :+=/*�$!$/ )+:+$�%:+""7 �*7 
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'%;"%>% = !:>/?+"$�� =!�!"%( A/"'#�( (/ "!D%?/ ��)!�'/ &$+)+"+�%(). g%�% ?!'&�?!*�"%( @!&$%$� 
:%4%$�, $% #+B )%'!="�' "!4!>!$% �!;*���D�B. �+ )%7&"<L$�&7 $�?, K% P�J� @!&$% =!&$%&%�/<$� � 
�"$+*+'$/!*�"�- =!&%4!- ��?�:<�!""7 �*7 )+:��""%( A/"'#�%"!*�"%( %4:%4'� ��?�:<�!*�"%( 
�"A%:?!#�(. 
 $!'�- =!&%4!- @!&$% ):�:%&$� !:>/?+"$/ – #+ ):�:%&$� �+*�@�"�, 7'%< '!"$/L$�&7 
��?�:<�!"! �+*�@�"!. �%?/, )����K/<@� @!&$%$/ "!�-%�;+""7 #�- ):�:%&$��, ?� $�? &!?�? 
)%':!K/L?% $%@"�&$� )+:+$�%:<�!@!, %&'�*�'� =?+"D/L?% )%-�4'/ '�!"$/�!""7. 

	��%?% [1], K% ?!'&�?!*�"! @!&$%$! &):!#<�!""7 '*!&�@"%( @�&*%-�?)/*�&"%( &$:/'$/:� ()%-

4/�%�!"%( "! "+ '%"�+L:"�- &$:/'$/:"�- +*+?+"$!-) %4+:"+"% ):%)%:#�B"! �% @!&/ )%&*��%�"%>% 

&):!#<�!""7 �&�- n-:%=:7�"�- "!>:%?!�;/<@�- &/?!$%:�� &$:/'$/:�, �'*<@+"�- )%&*��%�"%. 	 

4!=%��B @�&*%-�?)/*�&"�B &$:/'$/:� %4@�&*<�!@! &$+)+"+�%( A/"'#�( $!'�- )%&*��%�"% �'*<@+"�- 

"!>:%?!�;/<@�- &/?!$%:�� $:� (:�&. 1). �%?/ ?!'&�?!*�"! @!&$%$! :%4%$� $!'%( &$:/'$/:� 

%4+:"+"% ):%)%:#�B"! @!&/ &):!#<�!""7 $:�%- n-:%=:7�"�- "!>:%?!�;/<@�- &/?!$%:��: 

� �nsmt3

1
fm � ,                                                                 (14) 

�+  tsm(n) – @!& &):!#<�!""7 n-:%=:7�"%>% &/?!$%:!.  

�+:+B�+?% $+)+: �% %#�"<�!""7 $%@"%&$� 4!=%�%( &$:/'$/:� @�&*%-�?)/*�&"%>% %4@�&*<�!@! 

&$+)+"+�%( A/"'#�(. 

�' ���%?% [1, 5], �*7 %#�"<�!""7 $%@"%&$� $!'�- &$:/'$/: =!&$%&%�/<$� �?�$!#�B"+ 

?%�+*<�!""7. �!?+ $%?/ �*7 �%&*��;+""7 $%@"%&$� :%4%$� 4!=%�%( &$:/'$/:� @�&*%-�?)/*�&"%>% 

%4@�&*<�!@! &$+)+"+�%( A/"'#�( 4/*% :%=:%4*+"% 

(( �?�$!#�B"/ ?%�+*�. �%-�4'! )+:+$�%:+""7 4!=%�%( 

&$:/'$/:� ��="!@!*!&7 =! �%)%?%>%< �?�$!#�B"%>% 

?%�+*<�!""7. �:�"#�)� � !*>%:�$?� ?%�+*<�!""7 

�+$!*�"% :%=>*7"/$% � :%4%$� [5]. 

�! :�&. 2 )%�!"% >:!A�' =!*+;"%&$� !4&%-

*<$"%( )%-�4'� )+:+$�%:+""7 4!=%�%( &$:/'$/:�, 

��:!;+"%( � %��"�#7- ?%*%�D%>% :%=:7�/, ��� 

�+*�@�"� !:>/?+"$/ X. �+B >:!A�' ���)%���!L 

:+=/*�$!$!? �%&*��;+""7 12-:%=:7�"%>% �!:�!"$! 

'*!&�@"%( &$:/'$/:� )+:+$�%:<�!@! (:�&. 1). I 

>:!A�'! )%-�4'� (:�&. 2) ���"%, K% !4&%*<$"! 

)%-�4'! )+:+$�%:+""7 4!=%�%( &$:/'$/:� @�&*%-

�?)/*�&"%>% %4@�&*<�!@! &$+)+"+�%( A/"'#�( "+ 

)+:+��K/L %��"�#� ?%*%�D%>% :%=:7�/, $%4$% 

$%@"�&$� $!'%( &$:/'$/:� L �%&$!$"�% ��&%'%< � 

���)%���!L ':�$+:�< ?+$:%*%>�@"%( �%#�*�"%&$� 

@�&*%-�?)/*�&"�- &$:/'$/:. 


$;+, :+=/*�$!$� �%&*��;+""7 &$:/'$/:� 

P�J� &$+)+"+�%( A/"'#�( (:�&. 1) �%�%�7$�, K% $!'/ &$:/'$/:/ "!&):!��� ?%;"! %4:!$� 7' 4!=%�/ 

�*7 )%�!*�D%>% )%':!K!""7 D���'%��(. 
 

��*,�>��

� +� ��'���A�

� ��
(�?,
�; '+,)�+),- '+�9�
�(�
� "��$. I ?+$%< 

)%':!K!""7 D���'%��( 4!=%�/ @�&*%-�?)/*�&"/ &$:/'$/:/ %4@�&*<�!@! &$+)+"+�%( A/"'#�( (:�&. 1) 

4/*% )%4/�%�!"% "! '%"�+L:"�- &$:/'$/:"�- +*+?+"$!- [2]. 
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�%=:%4*+"/ &$:/'$/:"/ &-+?/ )%�!"% "! :�&. 3. 
 

 
]�	. 3. ��
����
�� 	��$� ������
��#� �?��	�B���� 	��������D ������D 

 


 :%=:%4*+"�B &$:/'$/:� n-:%=:7�"�B '%"�+L:"�B *�@�*�"�' 3��P �"$+>:/L ):�:%&$� X�  
!:>/?+"$/ &$+)+"+�%( A/"'#�(, ! :+>�&$: =&/�/ 3��I, >:/)! '*<@�� 3��, '%"�+L:"�B "!>:%?!�;/-
<@�B &/?!$%: 3��� � &-+?! ���"�?!""7 �	 &'*!�!<$� '%"�+L:"�B @�&*%-�?)/*�&"�B ��*�"�', 7'�B 
A%:?/L )%&*��%�"�&$� %��"�@"�- ):�:%&$�� :+=/*�$!$/ %4@�&*+""7 &$+)+"+�%( A/"'#�( y. 
�%"�+L:"�B *�@�*�"�' :+=/*�$!$/ 2��P �"$+>:/L ):�:%&$� :+=/*�$!$/ %4@�&*+""7 &$+)+"+�%( 
A/"'#�(, ! :+>�&$: =&/�/ 2��I, >:/)! '*<@�� 2�� � '%"�+L:"�B "!>:%?!�;/<@�B &/?!$%: 2��� 
&'*!�!<$� '%"�+L:"�B @�&*%-�?)/*�&"�B )%?"%;/�!@, 7'�B A%:?/L �?)/*�&"/ )%&*��%�"�&$� 
=�%:%$"%>% =�’7='/ ��  ���)%���"% �% (6). �+>�&$: =&/�/ 1��I, >:/)! '*<@�� 1�� � '%"�+L:"�B 

"!>:%?!�;/<@�B &/?!$%: 1��� &'*!�!<$� '%"�+L:"�B @�&*%-�?)/*�&"�B )%?"%;/�!@, 7'�B 
A%:?/L �?)/*�&"/ )%&*��%�"�&$� =�%:%$"%>% =�’7='/ <�  ���)%���"% �% (6). 

�:%!"!*�=/L?% ��!)!=%" )+:+$�%:+""7 :%=:%4*+"%( '%"�+L:"%( &$:/'$/:� (:�&. 3). 
&'�*�'� 
&$:/'$/:! "! :�&. 3 ?�&$�$� *�@�*�"�' �*7 )��:!-/"'/ %��"�@"�- ):�:%&$�� !:>/?+"$/ �x � "+ 
?�&$�$� ���%?�- =!&%4�� �*7 :%=D�:+""7 ��!)!=%"/ )+:+$�%:+""7 [1], ):!�! ?+;! ��!)!=%"/ 
)+:+$�%:+""7 :%=:%4*+"%( &$:/'$/:� ��="!@!L$�&7 ?!'&�?!*�"%< ?�&$'�&$< #�%>% *�@�*�"�'!. ���! 
?+;! ��!)!=%"/ =?�"� !:>/?+"$/, K% ��)*��!L = ):�"#�)/ :%4%$� @�&*%-�?)/*�&"%>% ��*�"�'! = 
���’L?"�? =�%:%$"�? =�’7='%?, %4?+;+"!  @�&*%? 2n (K% ���)%���!L %�"%?/ )+:+)%�"+""< 
*�@�*�"�'! 3��P (:�&. 3). �%4�?% ��&"%�%', K% ):!�! ?+;! ��!)!=%"/ )+:+$�%:+""7 2(n+1) (K% 
���)%���!L �:/>%?/ )+:+)%�"+""< 3��P).  
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$;+: 
� �122 ��� nn X .                                                                     (15) 

�+:+B�+?% $+)+: �% !"!*�=/ D���'%��( :%=:%4*+"%( &$:/'$/:�. �:�@%?/, 7' � ):� �%&*��;+""� 
'*!&�@"%( &$:/'$/:�, !"!*�=/�!$�?+?% ?!'&�?!*�"/ @!&$%$/ (( :%4%$�. �� � :%=:%4*+"�B &$:/'$/:� 
=!&$%&/�!*� '%"�+L:"� &$:/'$/:"� +*+?+"$�. �' ���%?% [2], (- ?!'&�?!*�"! @!&$%$! :%4%$� "+ 
=!*+;�$� ��� :%=:7�"%&$� � �%:��"<L: 

CMT
m tt

ff
1

max0

1

�
�� ,                                                            (16) 

�+ t� – @!& &):!#<�!""7 $:�>+:! :+>�&$:!, t1�� – @!& &):!#<�!""7 %�"%:%=:7�"%>% &/?!$%:!. 

@+���"%, K%: 

t� > t1�� .                                                                         (17) 
�%?/ 

T
m t

f
2

1� .                                                                      (18) 

�:�B?+?%: 

.
Tt

f 1
0 �                                                                            (19) 

?!'&�?!*�"! @!&$%$! :%4%$� ��4:!"%( +*+?+"$"%( 4!=�. �%�� ?!'&�?!*�"! @!&$%$! :%4%$� 
'%"�+L:"%>% @�&*%-�?)/*�&"%>% %4@�&*<�!@! &$+)+"+�%( A/"'#�( ���)%���"% �% (18) � �:!-%�/<@� 
(19), "+ =!*+;�$� ��� :%=:7�"%&$� � �%:��"<L: 

2
0ffm K .                                                                            (20) 


@+���"%, K% ?!'&�?!*�"! @!&$%$! :%4%$� :%=:%4*+"%( '%"�+L:"%( &$:/'$/:�, 7'! ��="!-
@!L$�&7 ��:!=%? (20), L ="!@"% ��K%< =! ?!'&�?!*�"/ @!&$%$/ :%4%$� '*!&�@"�- "+'%"�+L:"�- 
&$:/'$/: !"!*%>�@"%>% ):�="!@+""7. �= &)�����"%D+"� (14), (20) ��)*��!L, K% ?!'&�?!*�"! @!&$%$! 
:%4%$� :%=:%4*+"%( '%"�+L:"%( &$:/'$/:� ):�4*�="% / 18 :!=�� 4�*�D! =! ?!'&�?!*�"/ @!&$%$/ 
:%4%$� '*!&�@"%( &$:/'$/:� &$+)+"+�%>% P�J� (7'K% ��!;!$�, K%  @!& &):!#<�!""7 %�"%:%=:7�"%( 

&+'#�( &/?!$%:! ):�4*�="% �%:��"<� @!&/ 
&):!#<�!""7 $:�>+:!). 

�+:+B�+?% $+)+: �% %#�"<�!""7 $%@"%&-
$� :%=:%4*+"%( '%"�+L:"%( &$:/'$/:� %4@�&*<-
�!@! &$+)+"+�%( A/"'#�(. �%@"�&$� '%"�+L:"%( 
&$:/'$/:�, 7' � '*!&�@"%(, �%&*��;/�!*!&7 
D*7-%? (( �?�$!#�B"%>% ?%�+*<�!""7. E/*% 
:%=:%4*+"% �?�$!#�B"/ ?%�+*� '%"�+L:"%>% 
&$+)+"+�%>% P�J� ���)%���"% �% ):�"#�)��, 
��'*!�+"�- � [5]. 

�+=/*�$!$� ?%�+*<�!""7 :%=:%4*+"%( '%"-
�+L:"%( &$:/'$/:� %4@�&*<�!@! &$+)+"+�%( 
A/"'#�(, 7'� %$:�?!"� =! �%)%?%>%< ):%>:!?� 
�?�$!#�B"%>% ?%�+*<�!""7, )%�!"% "! :�&. 4 / 
��>*7�� >:!A�'! =!*+;"%&$� )%-�4'� )+:+$�%-
:+""7 12-:%=:7�"%>% �!:�!"$! '%"�+L:"%( 
&$:/'$/:� %4@�&*<�!@! &$+)+"+�%( A/"'#�( ��� 
="!@+""7 !:>/?+"$/ A/"'#�(. �� :+=/*�$!$� 
)%'!=/<$�, K% :%=:%4*+"! &$:/'$/:! -!:!'$+-
:�=/L$�&7 4�*�D%< !4&%*<$"%< )%-�4'%< 
)+:+$�%:+""7 (/ :+=/*�$!$!- )%-�4'/ )+:+-
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$�%:+""7 �!"% � %��"�#7- ?%*%�D%>% #�*%>% :%=:7�/ :+=/*�$!$/ )+:+$�%:+""7), "�; 4!=%�! 
'*!&�@"! &$:/'$/:! (:+=/*�$!$� ?%�+*<�!""7 '*!&�@"%( &$:/'$/:� – "! :�&. 2). �+ )%7&"<L$�&7 
$�?, K% �?)/*�&� =�%:%$"%>% =�’7='/ =!$:�?/<$�&7 :%=:%4*+"%< '%"�+L:"%< &$:/'$/:%< "! @!&, 
="!@"% 4�*�D�B (� n :!=��, �+ n – :%=:7�"�&$� &$:/'$/:�) =! )+:�%� �-��"%( �?)/*�&"%( 
)%&*��%�"%&$�. �!=%? = $�? ���"%&"! )%-�4'! '%"�+L:"%( &$:/'$/:� =!*�D!L$�&7 "+="!@"%<. �:�? 
$%>%, � !4&%*<$"! )%-�4'! )+:+$�%:+""7 '%"�+L:"%( &$:/'$/:� &$+)+"+�%>% P�J�, "! ���?�"/ ��� 
���%?%( '%"�+L:"%( &$:/'$/:� )%'!="�'%�%>% P�J� [6], =4�*�D�*!&� �/;+ "+="!@"% – �%"! "+ 
��-%��$� =! ?+;� 2-- %��"�#� ?%*%�D%>% :%=:7�/ )+:+$�%:+""7, -%@! =!$:�?'! &�>"!*/ =�%:%$"%>% 
=�’7='/ &$!"%��$� 12 $!'$��. �+ )%7&"<L$�&7 >*�4%'�? ���’L?"�? =�%:%$"�? =�’7='%?, 7'�? 
%-%)*+"% &$:/'$/:/ "! :�&. 3. 


$;+, 7'K% "+ �:!-%�/�!$� &)�����"%D+""7 @!&$%$ :%4%$� '*!&�@"%>% $! '%"�+L:"%>% @�&*%-
�?)/*�&"%>% %4@�&*<�!@�� &$+)+"+�%( A/"'#�(, !4% K% $+ &!?+ – &)�����"%D+""7 �!> %��"�#� @�&*%-
�?)/*�&"%>% '%�/, 7'�? )%�!L$�&7 !:>/?+"$ %4%- &$:/'$/:, �%�%��$�&7 ��="!$�, K% $%@"�&$� 
'%"�+L:"%( &$:/'$/:� @�&*%-�?)/*�&"%>% %4@�&*<�!@! &$+)+"+�%( A/"'#�( L >�:D%< =! $%@"�&$� 
'*!&�@"%( &$:/'$/:�.  

�!=%? = $�? = )%>*7�/ ):!'$�@"%>% =!&$%&/�!""7 "+%4-��"�? L !"!*�= � )%:��"7""7 '*!&�@"%( $! 
:%=:%4*+"%( '%"�+L:"%( &$:/'$/: = �:!-/�!""7? ?!'&�?!*�"%( @!&$%$� (- :%4%$�. ��;+ ��K! 
@!&$%$! :%4%$� '%"�+L:"%( &$:/'$/:� �!L =?%>/ ��*�$� !:>/?+"$ "! ?+"D� ):�:%&$�, K%, &�%L< 
@+:>%<, ��="!@!L ?+"D/ �!>/ %��"�#� ?%*%�D%>% :%=:7�/ '%"�+L:"%( &$:/'$/:�. �%4$% %$:�?!"/ 
="!@"/ )+:+�!>/ / D���'%��( ?%;"! = "!�*�D'%? :%=?�"7$� "! $%@"�&$� )+:+$�%:<�!@!. 

 

�-'
�(�-. �%&*��;+""7 '*!&�@"%( &$:/'$/:� &$+)+"+�%>% P�J� =! �%)%?%>%< :%=:%4*+"%( 
�?�$!#�B"%( ?%�+*� )��$�+:��*% ��&%'/ $%@"�&$� $!'%>% P�J�, ! $!'%; ���"%&"% "+�+*�'/ @!&$%$/ 
B%>% :%4%$� =! :!-/"%' "!7�"%&$� � &$:/'$/:� $:�%- )%&*��%�"% �'*<@+"�- "!>:%?!�;/<@�- 
&/?!$%:��. �*7 )����K+""7 ?!'&�?!*�"%( @!&$%$� :%4%$� &$+)+"+�%>% P�J� =!):%)%"%�!"% 
=!&$%&/�!$� � B%>% &$:/'$/:� '%"�+L:"� &$:/'$/:"� +*+?+"$�. �%&*��;+""7 :%=:%4*+"%( '%"�+L:"%( 
&$:/'$/:� &$+)+"+�%>% P�J� =! �%)%?%>%< B%>% �?�$!#�B"%( ?%�+*� )%'!=!*% "+="!@"+ )%>�:D+""7 
$%@"%&$� =! !4&%*<$"�?� )%'!="�'!?�. �!=%? = $�? ?!'&�?!*�"! @!&$%$! :%4%$� :%=:%4*+"%( 
'%"�+L:"%( &$:/'$/:� L ="!@"% ��K%< =! @!&$%$/ :%4%$� '*!&�@"%( &$:/'$/:� – ):�4*�="% � 18 
:!=�� �*7 12-:%=:7�"%>% �!:�!"$! �%&*��;+"�- &$:/'$/:. �+ �!L =?%>/ ):%>"%=/�!$� 7' ��K/ 
D���'%��< '%"�+L:"%>% &$+)+"+�%>% P�J�, $!' � ':!K/ $%@"�&$� =! :!-/"%' ?%;*��%&$� 
=!&$%&/�!""7 ��K%( @!&$%$� '�!"$/�!""7 !:>/?+"$! &$+)+"+�%( A/"'#�(. 
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