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 �
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_�>�>@' V@�D&�
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�`�
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D-
C��:
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'
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�
'> @8>�&Y& D'�D�&:&Y& V�&D?�
�D?:
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�>; >�?@�D�f¥@C?>:�&Y& _�
�>; & V&8g&8
g C D&:@�U@�D?:&:
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 �
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�`�&Y&» :�@U�@Y& &f�>C
, �
�>�>@ @8>�&Y& D'�D-
�&:&Y& V�&D?�
�D?:
 > 8&f�&:&�`�&@ D?�@'�@�>@ ��@Y��>�&:
?` �5 V&_:&�;@? &D&_�
��& > 
D&Y�
D&:
��& �
��>�&:
?` V& _�
�>'&D?> V&?�@f>?@�`DC>@ D:&�D?:
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�>@ &f;-
_
?@�`�&Y& &V�@8@�@�>; �
�Y
 �
_��g ?�@f&:
�>� V&�`_&:
?@�@� &Y&:&�@�& : [15, 16]).  
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:
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'> �
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?` f
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D:&�D?:
' >_8@�>� D ���?&' &f¥�'&: 8&D?�V��g �@D��D&: &�Y
�>_
a>>. 	 V&D�@8���@' f
-
_&:�@ D:&�D?:
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�DB&�'>���?D; : DV@a>B>C
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�`��g > �@B��Ca>&�
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?�@f&:
�>�. 
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2 p@;?@�`�&D?` :&_�>CU>g �
 8&f�&:&�`�&� &D�&:@ C&��@C?>:&: DV@a>
�>D?&:, B&�'>����>g :�@U�>� &f�>C 5�p >Dg&8; 
>_ D:&@Y& &V�?
 �@U@�>; _
8
� �V�
:�@�>;, &C
_�:
@?D; _�
�>?@�`�& f&�@@ �@_��`?
?>:��' > qBB@C?>:��', V& D�
:�@�>� 
D �C&�@�>:U>�D; V�
C?>C&� Df&�
 ��C&:&8D?:&' &�Y
�>_
a>> V�@8�&�@�>� V& _
C�VC@ V�&Y�
''��g V�&8�C?&: D 
V&D�@8���>' V�>�;?>@' �@U@�>� DV@a>
�`�& &�Y
�>_&:
��&� C&'>DD>@�, : C&?&�&� >�?@�@D� 
C?&�&: V�@8D?
:�;�?D; 
D&?��8�>C
'> 
8'>�>D?�
a>>, C��>����>'> :&V�&D� D&_8
�>;, �
_:>?>; > D&V�&:&�8@�>; >�B&�'
a>&���g D>D?@'. �?& 
&f�D�&:�@�& ?@', �?& : V&D�@8�@' D���
@ &C&��
?@�`�&@ �@U@�>@ V& _
C�VC
' V�>�>'
�? qCDV@�?�, �
g&8;�>@D; :�@ �5, 
D:;_
���g D �V�
:�@�>@' D�&���'> &f¥@C?
'>. ��� . �������. 
3 ��>�a>V>
�`�&@ &?�>�>@ ?
C&Y& V&8g&8
 &? 8@�D?:���@� V�
C?>C> V�>�;?>; �@U@�>� & _
C�VC@ C&'V&�@�?&: 
>�B&�'
a>&���g D>D?@' C&'>DD>@�, : D&D?
: C&?&�&� :g&8;? qCDV@�?� > V�@8D?
:>?@�> 
8'>�>D?�
a>>, �& �@ :g&8;? (�>f& 
V�@8D?
:�@�� &�@�` &Y�
�>�@�&) DV@a>
�>D?�, :&:�@�����@ : �@U@�>@ _
8
� �V�
:�@�>;. �
D?& :&�@:&@ �@U@�>@ 
��C&:&8D?:
 V�> &�Y
�>_
a>> _
C�V&C C&'V&�@�?&: 5�p �@ V&:�U
@? a@��&D?> '&8@��>_>�&:
��&� D>D?@'� : Y�
_
g 
V&�`_&:
?@�@�, ?
C C
C �&:�@ V&?�@f>?@�`DC>@ D:&�D?:
 
�� :D� �@ �@ D&&?:@?D?:��? >g �>_�@���' V&?�@f�&D?;'. ��� . 
�������. 
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@'�g �
 �
��@� D?
8>> V�&@C?>�&:
�>; 5�p. 	'@D?@ D ?@', D�@8�@? V&8�@�C��?`, �?& : D>�� 
�>_C&� B&�'
�>_
a>> V�&a@8��� V@�@:&8
 &V>D
�>; V&?�@f>?@�`DC>g D:&�D?: �
 ;_�C@ 
V&�`_&:
?@�@� : &V>D
�>@ D:&�D?: 
�� �
 ;_�C@ �
_�
f&?�>C
, :&_'&��& :&_�>C�&:@�>@ 
&U>f&C V@�@:&8
 > &f�D�&:�@���g q?>' 8@B@C?&: : ?@g�>�@DC>g _
8
�>;g �
 �
_�
f&?C� 
V�&Y�
''��g C&'V&�@�?&:.  

2 K�4��!� �3��4�$ #�# ��6� ���"� ����� 7��6�"�����6�� � ����� 6�6��� 
5:&�D?:
 f
_&:&Y& &f�
_a
, V�@8D?
:�;��@Y& D&f&� �@_��`?
? 8&Y&:&�@��&D?> _
>�?@�@-

D&:
���g D?&�&�, ;:�;@?D; V&?@�a>
�`�&� V�>�>�&� �
_�>��&Y& &?�&U@�>; 
C?&�&: C &8�>' 
> ?@' �@ V�&;:�@�>;' 8@B@C?&: �
 D?
8>> >DV&�`_&:
�>; 
��. p@�D?:>?@�`�&, V@�D&�
�`-
��@ V�@8D?
:�@�>; &?8@�`�&Y& 
C?&�
 & D:&�D?:
g «>8@
�`�&Y&» D @Y& ?&�C> _�@�>; >_8@�>;, 
&?�>�
�?D; &? D:&�D?: f
_&:&Y& &f�
_a
, ;:�;��@Y&D; �@_��`?
?&' :_
>'��g �D?�V&C 
C?&-
�&:. 	 D>�� q?&Y& � �
_��g 
C?&�&: f�8@? �
f��8
?`D; �
_�&@ &?�&U@�>@ C &8�>' > ?@' �@ 
V�&;:�@�>;' 8@B@C?&: (B@�&'@� �
_�>��&� �@
Ca>> �
_��g V&�`_&:
?@�@� �
 &8�> > ?@ �@ 
V�&;:�@�>; 8@B@C?&: &?'@�
@?D;, �
V�>'@�, : [17]). �?'@�@��&@ &fD?&;?@�`D?:& 8@�
@? _
:>-
D>'�' &? 
C?&�
 ?&�C&:
�>@ V&�;?>� «B��Ca>&�
�`�
; V�>Y&8�&D?`», «:�@8��@ > V&�@_��@ 
B��Ca>> D>D?@'�», «&U>fC
», «8@B@C?», «>DC
�@�>@ 8
���g» > ?.8. 

b&�'>�&:
�>@ V�>_�
:
@'&Y& :D@'> �@&8�&�&8��'> 
C?&�
'> &V>D
�>; :�@U�@Y& &f-
�>C
 
�� ;:�;@?D; '&D?&' '@�8� «'>�&' V&:D@8�@:�&D?> 
C?&�&: > '>�&' D>D?@'» [18], 
?.@. '@�8� :&V�&D
'> ����` > �w�, D &8�&� D?&�&��, > ���, D 8��Y&� D?&�&��. �@�@:&8 
V�&Y�
''�&Y& V�&@C?
 : «'>� D>D?@'» V&_:&�;@? : 8
�`�@�U@' >DV&�`_&:
?` V�> V�&@C?>�&-
:
�>> D?
�8
�?��@ V&8g&8�, ?>V&:�@ ��C&:&8D?:
 > V�>�'� [6, 15, 16, 19]. 

	 �
f&?
g, V&D:;�����g V�&@C?>�&:
�>� 
��, &?'@�
@?D;, �?& �@&DV&�>'&� V�@8V&-
D��C&� �DV@U�&Y& >Dg&8
 V�&@C?
 �@
�>_
a>> 5�p ;:�;@?D; :�D&C&@ C
�@D?:& DV@a>B>C
-
a>> ?�@f&:
�>� V&�`_&:
?@�@�. 5&Y�
D�& [19] DV@a>B>C
a>; ?�@f&:
�>� V&�`_&:
?@�@� ;:�;-
@?D; :g&8&' V�&@C?
, �& �@ D&D?
:�&� �
D?`� V�&@C?
. �?>', �
 �
U :_Y�;8, D?&�&��>C> «?;-
����g» '@?&8&�&Y>� (&D�&:� C&?&��g D&D?
:�;@? D>D?@'��� V&8g&8 C �V�
:�@�>� D�&���-
'> >_8@�>;'>) D?�@';?D; V&C
_
?`, �?& '&D? '@�8� '>�&' V&:D@8�@:�&D?> > '>�&' D>D?@' 
��@ V�&�8@� > �@
�>_
a>; V�&@C?
 V@�@U�
 : «'>� D>D?@'». ���'> D�&:
'>, _
C�@V������ 
: 8@�D?:���>g �&�'
?>:��g 8&C�'@�?
g V&8g&8 C V�&@C?>�&:
�>� 
�� D?�@'>?D; : D:&@� 
&D�&:@ 8>D?
�a>�&:
?`D; &? B��8
'@�?
�`��g 8@B@C?&:, :&_�>C
��>g �
 D?
8>> B&�'>�&-
:
�>; :�@U�@Y& &f�>C
 
��. 

	'@D?@ D ?@', D�@8�@? &f�
?>?` :�>'
�>@ �
 &Y�
�>�@�>; V&8g&8
 C B&�'>�&:
�>� 
:�@U�@Y& &f�>C
 
��, : &D�&:@ C&?&�&Y& �@�
? V&�&�@�>; ?@&�>> >�?@�D�f¥@C?>:�&Y& 
�V�
:�@�>;. �_'@�@�>@ :�@U�@� > :��?�@��@� D�@8, C
C &f¥@C?
 �V�
:�@�>;, ?
C > �V�
:�;-
��@� D>D?@'�, :����8
@? 
C?&�&: V&D?&;��& V@�@D'
?�>:
?` D:&�D?:
 f
_&:&Y& &f�
_a
. 	 
D>�� ?&Y&, �?& V@�@D'&?� D:&�D?: ?�@f�@? D&Y�
D&:
�>; V&_>a>� �@&8�&�&8��g 
C?&�&:, 
D?�@'�@�>@ C B&�'>�&:
�>� «g&�&U@Y&» f
_&:&Y& &f�
_a
 '&�@? V�>:@D?> C ?&'�, �?& DC&-
�&D?` '&8@��>_
a>> 
�� f�8@? '@�`U@, �@' DC&�&D?` >_'@�@�>; :�@U�@� V& &?�&U@�>� C 
5�p D�@8�. ���'> D�&:
'>, f�8@? &?D�?D?:&:
?` C&q:&��a>; '@�8� D:&�D?:
'> 
�� > 
:�@U�@� D�@8&� (D:&�D?:& C&q:&��a>> C
C &?�>�>?@�`�&Y& V�>_�
C
 D�&���g D>D?@' &f-
D��8
@?D; : [20]). 

3 
��"�!� � 7���4�!� :��#$�� �77������-7��������!5 #��7��#6�� 
	 C
�@D?:@ C&�a@V?�
�`�&� &D�&:� V&D?�&@�>; q?
�&���g/f
_&:�g '&8@�@� >_8@�>� 

V�@8�
Y
@?D; >DV&�`_&:
?` B��Ca>&�
�`��� V&g&8. �?& &f�D�&:�@�& ?@', �?& �
DD'&?�@�>@ 
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�� �
 ��&:�@ B��Ca>&�
�`��g D:&�D?: V&_:&�;@? D�
:�>:
?` '@�8� D&f&� >_8@�>; �
_�&� 
D?��C?���, D&_8
���@ �
 �
_�&� q�@'@�?�&� f
_@. b��Ca>&�
�`��� V&8g&8 D&_8
�? @8>��� 
V�
?B&�'� 8�; D�
:�@�>; �
_��g �
D?@� >_8@�>�. 

�8�>' >_ &D�&:��g �D�&:>� V&D?�&@�>; q?
�&���g/f
_&:�g '&8@�@� 
�� 8&��@� f�?` 
���? ?&Y&, �?& V�> B��Ca>&�>�&:
�>> D�&���g D>D?@' �
_�&� V�>�&8� > �
_�>��&Y& �
_�
-
�@�>; >'@@? '@D?& &8�&:�@'@��
; �@
�>_
a>; C
C V&�@_��g, ?
C > :�@8��g B��Ca>�. �
 
�@&fg&8>'&D?` ���?
 q?&Y& &fD?&;?@�`D?:
 &f�
�
@?D; :�>'
�>@, �
V�>'@�, : �
f&?
g 
[3, 17, 21].  

	 8
�`�@�U@' V&8 ;�
�9��" E��	
��" 
�� V&�>'
@?D; ?
C
; B��Ca>;, C&?&�
; �:@�>�>-
:
@? a@��&D?` V�&8�C?
 (�D��Y>), V&D?
:�;@'&Y& V&�`_&:
?@��, �>f& �'@�`U
@? _
?�
?�, 
D:;_
���@ D V&���@�>@' a@��&Y& �@_��`?
?
. 

�&8 ������" E��	
��" V&�>'
@?D; ?
C
; B��Ca>;, C&?&�
; �'@�`U
@? a@��&D?` V�&8�C?
 
(�D��Y>), V&D?
:�;@'&Y& V&�`_&:
?@��, �>f& �:@�>�>:
@? _
?�
?�, D:;_
���@ D V&���@�>@' 
a@��&Y& �@_��`?
?
. 

�8�
 > ?
 �@ B��Ca>; 
:?&'
?>�@DC&� D>D?@'� D ?&�C> _�@�>; �
_��g 
C?&�&:, '&�@? 
�
DD'
?�>:
?`D; C
C V&�@_�
; > C
C :�@8�
;. 	 ?& �@ :�@'; 8&D?>Y��?�@ '@�8� 
C?&�
'> 8&-
Y&:&����&D?> V&_:&�;�? �
�?> C&�D@�D�D > �
 @Y& &D�&:@ ��@Y��>�&:
?` �5 V& &f'@�� �@-
D��D
'> V&D�@8D?:&' 
:?&'
?>�@DC&� D>D?@'�. 

b��Ca>&�>�&:
�>� 
�� '&�@? f�?` V&D?
:�@� : D&&?:@?D?:>@ C&�?@� :>8
: 
     ". QSHUFHF  , , , , % , 

Y8@ HF – '�&�@D?:& :�@8��g B��Ca>�, UF – '�&�@D?:& V&�@_��g B��Ca>�, % – '�&�@D?:& 
�@�>'&: >DV&�`_&:
�>;, SH – '�&�@D?:& 
C?&�&:, Q – '�&�@D?:& C�>?@�>@: &a@�>:
�>; 
B��Ca>&�
�`�&� V�>Y&8�&D?>. 

��> &8�>g > ?@g �@ �@�>'
g >DV&�`_&:
�>; 
�� D&8@��
�>@ C&�?@�
 '&�@? &C
_
?`D; 
�
_�>���' � �
_��g 
C?&�&:. �>D�& V&�@_��g > :�@8��g B��Ca>�, �@
�>_�@'�g D>D?@'&�, 
_
:>D>?, :&-V@�:�g, &? ?�@f&:
�>� 
C?&�&:, :&-:?&��g, &? �@�>'
 >DV&�`_&:
�>; >_8@�>;. 

	 �
_��g �@�>'
g >DV&�`_&:
�>; %k ( K;k 1� ) '&�@? �@
�>_&:�:
?` D ?&�C> _�@�>; 
C?&-
�&: �
_�>��&@ �>D�& V&�@_��g > :�@8��g B��Ca>�. ��> q?&' &?�@D@�>@ &8�&� > ?&� �@ 
B��Ca>> C C�
DD� «V&�@_��g» �>f& «:�@8��g» _
:>D>? &? �@�>'
 >DV&�`_&:
�>; > a@��&D?-
��g �D?
�&:&C 
C?&�&:. �&��&@ '�&�@D?:& B��Ca>� F/ , C&?&�&@ >_8@�>@ '&�@? �@
�>_&:
?` 
:& :D@g �@�>'
g, '&��& &V�@8@�>?` C
C  
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K

k

kFF
1�

/ �
¸¹% . 

�8@D` 0 1¸¹ kF % – '�&�@D?:& B��Ca>�, �@
�>_�@'�g >_8@�>@' : �@�>'@ %k, ?.@. F/ &V�@8@�;@? 
Y�
�>a� C
�@D?:
 
�� : �
'C
g B��Ca>&�
�`�&Y& V&8g&8
 [7]. 

��&��'@�&:
: q�@'@�?� '�&�@D?:
 F/, C
�8&'� �@�>'� %k D ���?&' a@��&D?��g �D?
�&-
:&C m-Y& 
C?&�
 ( M;m 1� ), '&��& V&D?
:>?` : D&&?:@?D?:>@ :@C?&� :>8
: 
(1)�      L = (1, 0, -1, …, 0,…,1). 

�>D�& C&'V&�@�? :@C?&�
 L D&:V
8
@? D '&��&D?`� '�&�@D?:
 F/. �&'V&�@�?� :@C?&�
 
>'@�? D�@8���>� D'�D�: «1» - B��Ca>; �@
�>_�@?D; : &f¥�'@, &Y&:&�@��&' : ?@g�>�@DC&' 
_
8
�>> (?.@. : &f¥�'@, D&&?:@?D?:���@' f
_&:&'� >_8@�>�), > ;:�;@?D; 8�; m-Y& 
C?&�
 V&-
�@_�&�; «0» - B��Ca>; �@ �@
�>_�@?D;; «-1» - B��Ca>; �@
�>_�@?D; : &f¥�'@, &V�@8@����&' : 
?@g�>�@DC&' _
8
�>>, > D ?&�C> _�@�>; m-Y& 
C?&�
 ;:�;@?D; :�@8�&�. 
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T�&�@D?:� �@�>'&: >DV&�`_&:
�>; >_8@�>; 0 1K
k 1% ; '�&�@D?:� 
C?&�&: 0 1Mm 1 , '�&�@D?:� 

B��Ca>� F/ D ���?&' (1) '&��& V&D?
:>?` : D&&?:@?D?:>@ '�&Y&'@���� '&8@�`, V�@8D?
:-
�@���� �
 �>D��C@ 1. 

 
�>D��&C 1 – T�&Y&'@��&@ V�@8D?
:�@�>@ q?
�&���g '&8@�@� 

��@8D?
:�@�>@ (1) 8�; �@
�`�&Y& >_8@�>; >'@@? :>8 
        ( ¸¸¹¹¸¸¹¹¸¸¹¹ �xxx�� m

L
mm kkk %%% 222 21 ), 

Y8@ ¸¸¹¹ m
l

k%2 – V&C
_
?@�` (:@D), g
�
C?@�>_���>� V&��&?� �@
�>_
a>> l-� B��Ca>> &?�&D>-
?@�`�& B��Ca>>, �@
�>_�@'&� f
_&:�' &f�
_a&' : �@�>'@ %k D ?&�C> _�@�>; m-Y& 
C?&�
, 

3 45
� ;1¸¸¹¹ m
l

k%2 . �
'@?>', �?& V&C
_
?@�` ¸¸¹¹ m
l

k%2  '&�@? &?�>�
?`D; &? q?
�&��&Y& _�
�@�>; 
C
C : f&�`U��, ?
C > : '@�`U�� D?&�&��. 

�?C�&�@�>@ : '@�`U�� D?&�&�� D:>8@?@�`D?:�@? & �
�>�>> 8@B@C?&:, :&_�>C
��>g V�> 
V@�@:&8@ f
_&:�g ?�@f&:
�>� : V�&Y�
''��@ V�&8�C?� > C&�B>Y��
a>� 
��. �>��;; Y�
-
�>a
 ¸¸¹¹ m

l
k%2  V&8���C>:
@? ?& &fD?&;?@�`D?:&, �?& �
�>�>@ �@V�@8�
'@�@��&Y& 8@B@C?
 '&-

�@? D8@�
?` «V&�@_���» B��Ca>� «:�@8�&�» (�
V�>'@�, :'@D?& :�:&8
 C&D'>�@DC&Y& C&-
�
f�; �
 _
8
���� &�f>?�, ��>�?&�>? @Y& V�> :_�@?@ [22]). �?C�&�@�>; : f&�`U�� D?&�&�� 
D&&?:@?D?:��? �
�>�>� B��Ca>&�
�`��g :&_'&��&D?@�, V�@:�U
��>g V&?�@f�&D?> V&�`-
_&:
?@�@�, >��'> D�&:
'>, D:>8@?@�`D?:��? & �
�>�>> &�Y
�>_
a>&���g 8@B@C?&: V�&-
Y�
''�&Y& V�&@C?
: f�8�@? V�&@C?
 ?�
?>?D; �
 ?&, �@Y& _
C
_�>C �@ ?�@f�@?. 	&V�&D & 
�
�>�>> : V�&Y�
''��g V�&8�C?
g >_�>U�>g B��Ca>&�
�`��g :&_'&��&D?@� C
C V�>_�
C
 
�>_C&Y& C
�@D?:
 �V�
:�@�>; &fD��8
@?D;, �
V�>'@�, : [12]. 
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�&��&Y& >_8@�>; '&�@? :�D?�V
?`, �
V�>'@�, 8�>�
 :@C?&�
 

(2)�    
L

�
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L

l

m
l

m
l

m

kk
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2

1
�
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¸¹ ¸¸¹¹¸¸¹¹

¸¸¹¹

%%

%
2

, 

Y8@ ¸¸¹¹ m
l

k� % – q?
�&��&@ _�
�@�>@ l-� C&'V&�@�?� (�>D��&C 1), 3 45
� ;1¸¸¹¹ mk%2 . 
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o:@�>�@�>@ V&C
_
?@�; )(m)(%d  D:>8@?@�`D?:�@? & ?&', �?& : a@�&' :&_'&��&D?> �@
�`�&-
Y& >_8@�>; D>�`�@@ &?C�&�;�?D; &? q?
�&��&Y&. 

p�; '&8@�> (2) V�&f�@'��' ;:�;@?D; :&V�&D &f >8@�?>B>C
a>> C&�>�@D?:@���g g
�
C-
?@�>D?>C )m)(( k%2 . 

�&�
Y
;, �?& B��Ca>&�
�`��@ :&_'&��&D?> 
�� 8�; M-� a@�@:&� Y��VV� 
C?&�&: : 
&8>�
C&:&� D?@V@�> :
��� : �
_��g �@�>'
g >DV&�`_&:
�>;, �
 &D�&:@ (2) '&�@? f�?` V&-
D?�&@�
 D&:&C�V�&D?` Y�
B>�@DC>g '&8@�@�, >���D?�>����>g :�>;�>@ �
_��g 8@B@C?&: �
 
C
�@D?:& B��Ca>&�>�&:
�>; >_8@�>� D ?&�C> _�@�>; �
_��g Y��VV 
C?&�&: : �
_��g :�@'@�-
��g D�@_
g (�>D��&C 2). 

�?>'> '&8@�;'> V&8���C>:
@?D; ?& &fD?&;?@�`D?:&, �?& &?�&U@�>; &8�&Y& > ?&Y& �@ 
C-
?&�
 C &8�>' > ?@' �@ 8@B@C?
', V�&;:�;��>'D; : �
_��g �@�>'
g B��Ca>&�>�&:
�>;, 
'&�@? >_'@�;?`D; :& :�@'@�>, �?& '&�@? f�?` &f�D�&:�@�&, �
V�>'@�, >_'@�@�>@' V@�D&-
�
�`�&� &�?&�&Y>> 
C?&�
 : �@_��`?
?@ &f��@�>;. 
 

 

�>D��&C 2 – �?C�&�@�>@ &? q?
�&��&Y& V&:@8@�>; >_8@�>;, &f�D�&:�@��&@ V�&;:�@�>@' D&:&C�V�&D?> 8@B@C?&: 

4 
$��#� :��#$��������� 7����"��6�� �4"���� 
7� 6���#�7��6�� �$���# �#����� 
��> D&_8
�>> �>�@�C> V�&Y�
''��g V�&8�C?&: &8�>' >_ DV&D&f&: V&:�U@�>; C
�@D?:
 

>�B&�'
a>&��&Y& &f@DV@�@�>; V�&@C?��g �@U@�>� �
 �
��@� D?
8>> V�&@C?>�&:
�>; D&-
D?
:�;@? >_��@�>@ '�@�>� V&�`_&:
?@�@� & V&?�@f>?@�`DC>g D:&�D?:
g D��@D?:���>g :@�-
D>� q?>g V�&8�C?&:. 
�
�>_ �@_��`?
?&: V&8C&�?�&�`�&� qCDV��
?
a>> 
�� D&_8
�? &D�&:� 
8�; >_'@�@�>; C&�B>Y��
a>> V�&Y�
''��g C&'V&�@�?&: V�?�' >DC���@�>; >_ D&D?
:
 D>-
D?@'� B��Ca>�, �@ D&&?:@?D?:���>g �@
�`��' V&?�@f�&D?;' 
C?&�&:. �DC���@�>@ �@:&D-
?�@f&:
���g B��Ca>� &_�
�
@? �D?�
�@�>@ B��8
'@�?
�`��g 8@B@C?&:, V�>:&8;�>g C �
�>-
�>� � >_8@�>� D:&�D?:, '
�&_�
�>?@�`��g D ?&�C> _�@�>; 
C?&�&:. 
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�D�&:� B��8
'@�?
�`�&� V�&a@8��� :�;:�@�>; D:&�D?:, �@ V�@8D?
:�;��>g a@��&D?> D 
?&�C> _�@�>; 
C?&�&:, '&�@? D&D?
:>?` ?@g�&�&Y>;, &D�&:
��
; �
 >DV&�`_&:
�>> B��Ca>> 
V�>�
8�@��&D?>, &V>D
��
; : [23]. 

��@&f�
_�@' C�f '
?�>a, V�@8D?
:�@���� �
 �>D��C@ 1, C :>8�, V�@8D?
:�@��&'� �
 �>-
D��C@ 3. 

5B&�'>��@' �
f&� _�
�@�>� �>�Y:>D?>�@DC&� UC
��: «�@����
; B��Ca>;», «B��Ca>;, 
a@��&D?` C&?&�&� D&'�>?@�`�
», «�@&fg&8>'
; B��Ca>;». �&D?
:>' q?>' �>�Y:>D?>�@DC>' 
V@�@'@���', �
V�>'@�, D�@8���>@ _�
�@�>; f
��`�&� UC
�� :&D?�@f&:
��&D?> B��Ca>�: 
�� �@����
; B��Ca>; – 8>
V
_&� &? 0 8& 3 f
��&:; 
�� B��Ca>;, a@��&D?` C&?&�&� D&'�>?@�`�
  – 8>
V
_&� &? 2 8& 8 f
��&:; 
�� �@&fg&8>'
; B��Ca>; – 8>
V
_&� &? 7 8& 10 f
��&:. 

�
�8&'� q-'� _�
�@�>� V�@8�
Y
@'&� UC
�� V�>D:
>:
@?D; D:&; �@��?C
; B��Ca>; 
V�>�
8�@��&D?> ,q, &V�@8@�;@'
; �
 f
��`�&� &D>. �&�&�@�>@ '
CD>'�'
 q-� B��Ca>> 
V�>�
8�@��&D?> ;:�;@?D; @Y& &V&���' _�
�@�>@' rq. 	 D���
@, @D�> '
CD>'
�`�&'� _�
�@-
�>� D&&?:@?D?:�@? V&8��?@�:
� f
��`�&� UC
��, &V&���' _�
�@�>@' ;:�;@?D; D@�@8>�
 
V&8��?@�:
�
. p�; &V>D
��&� :�U@ �>�Y:>D?>�@DC&� UC
�� V�@8�
Y
�?D; B��Ca>> V�>-
�
8�@��&D?>, V�@8D?
:�@���@ �
 �>D��C@ 4. 

 
�>D��&C 3 – ��@&f�
_&:
���� C�f '
?�>a 

 
�>D��&C 4 – b��Ca>; V�>�
8�@��&D?> �>�Y:>D?>�@DC&� UC
�� 
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	 ?@�'>�
g �>�Y:>D?>�@DC&� UC
�� m-� 
C?&� ( M;m 1� ) :��
�
@? D:&@ '�@�>@ & a@�@-
D&&f�
_�&D?> :C���@�>; l-� B��Ca>> ( L;l 1� ) : �
f&� B��Ca>�, �@
�>_�@'�g f
_&:�' &f-
�
_a&' : k-' �@�>'@ >DV&�`_&:
�>; &f¥@C?
 %k ( K;k 1� ). �&'>'& q?&Y&, 
C?&� �C
_�:
@? 
D?@V@�` �:@�@��&D?> D:&@Y& _
C���@�>;, :��
�@��&Y& �>D�&' ,l � [0, 1]. 	 �
D��? V�>�>'
-
�?D; �>U` V&�@_��@/:�@8��@ B��Ca>>, ?.@. ?
C>@, C&?&��' : '&8@�> f
_&:&Y& &f�
_a
 : k-� 
D?�&C@ D?
:;?D; : D&&?:@?D?:>@ _�
�@�>; «+1», «-1». 

p�; C
�8&Y& >_ �@�>'&: %k D ���?&' &a@�C> C
�@D?:
 �@
�>_
a>> l-� B��Ca>> D ?&�C> 
_�@�>; m-Y& 
C?&�
 �
DD�>?�:
@?D; DC
�;��
; :@�>�>�
, 8
��
; D&:&C�V��� &a@�C� _�
�>-
'&D?> 8@B@C?&: [25]: 
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(m)*(k),
k
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1(k)(m)Z
¸¹¸�¹

¸¹¸�¹¸¹

mk
l

l

mk
l

m
lr

,

,
, 

Y8@ (m)*(k),
kL – �>D�& �@���@:�g ;�@@C : k-� D?�&C@ m-� '
?�>a�; )m(

lr  – &V&��&@ _�
�@�>@, 
D&&?:@?D?:���@@ �>�Y:>D?>�@DC&� &a@�C@ l-� B��Ca>>, 8
��&� m-�' 
C?&�&' V& �@_��`?
-
?
' V&8C&�?�&�`�&� qCDV��
?
a>>. 

+�����. ��@8V&�&�>', �
_�
f&?
�& ��5-V�>�&�@�>@ 8�; >�B&�'
a>&��&� V&88@��C> 
�V�
:�@�>; V�&g&�8@�>@' V
:&8C&:&� D>?�
a>> �
 &Y�
�>�@��&� ?@��>?&�>>, V&_:&�;��@@ 
'&8@�>�&:
?` _&�� _
?&V�@�>; D ���?&' ��&:�; :&8� �
 V&D?
g C&�?�&�;. �& �@_��`?
?
' 
>DV&�`_&:
�>; 8
��&Y& V�>�&�@�>; V�&>_:&8>?D; &V�&D V&�`_&:
?@�@� (
C?&�&:), a@�`� C&-
?&�&Y& ;:�;@?D; :�;D�@�>@ >g �8&:�@?:&�@��&D?> D:&�D?:
'> ��5-V�>�&�@�>;. �
f&� _�
-
�@�>� �>�Y:>D?>�@DC&� UC
�� > B��Ca>; V�>�
8�@��&D?> 
�
�&Y>��� V�>:@8����' �
 �>-
D��C@ 4. ��@8V&�&�>', : k-' �@�>'@ V�>�&�@�>@' �@
�>_��?D; 8:@ B��Ca>>, ?.@. 

2�(m)*(k),
kL . 
C?&� &a@�>:
@? �@_��`?
?� �@
�>_
a>> B��Ca>� D�@8���>' &f�
_&': 

F1: {“�@&fg&8>'
; B��Ca>;”; 801 ��, } 
F2: {“�@����
; B��Ca>;”; 702 ��, } 
�V&��&@ _�
�@�>@ 8�; �>�Y:>D?>�@DC&� V@�@'@��&� «�@&fg&8>'
; B��Ca>;» D&D?
:�;-

@? r1 = 9,5 f
��
. �V&��&@ _�
�@�>@ 8�; �>�Y:>D?>�@DC&� V@�@'@��&� «�@����
; B��Ca>;» 
D&D?
:�;@? r2 = 0,5 f
��&:. 5&Y�
D�& (3) 
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70508059 ,
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,,,,Z (k)(m) �
�
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� . 

X�>�
�U@@ C �>D�� 5,3 &V&��&@ _�
�@�>@ �
:�& V;?>, �@'� D&&?:@?D?:�@? �>�Y:>D?>�@-
DC
; V@�@'@��
; «B��Ca>;, a@��&D?` C&?&�&� D&'�>?@�`�
». p�; 35,Z (k)(m) �  _�
�@�>@ 
B��Ca>> V�>�
8�@��&D?> ¸¹¸�¹ mk

l,  V�
C?>�@DC> �
:�& @8>�>a@. �
C>' &f�
_&', V& D&:&C�V-
�&D?> �@_��`?
?&: qCDV��
?
a>> m-� 
C?&� &a@�>:
@? B��Ca>&�>�&:
�>@ ��5-V�>�&�@�>; 
C
C «B��Ca>;, a@��&D?` C&?&�&� D&'�>?@�`�
» D& 100% �:@�@��&D?`�. 

�&���@���@ �@_��`?
?� V&_:&�;�? _
C���>?`, �?& : a@�&' V�>�&�@�>@ V�@8D?
:�;@? 
8�; V&�`_&:
?@�; >�?@�@D, &8�
C&, &8�
 >_ B��Ca>� �>f& ?�@f�@? D@�`@_�&� 8&�
f&?C>, �>f& 
q?> B��Ca>> D�@8�@? >DC���>?` >_ V�>�&�@�>;. 
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)�#�@����� 
�& 8
���' &?��?&: Standish Group [12, 24] > 8�., V&?�@f>?@�`DC>@ D:&�D?:
 
��, D&_8
-

:
@'�g : �
'C
g 8@�D?:���@� D>D?@'� D?
�8
�?&:, ��C&:&8D?: > �@C&'@�8
a>�, : �@V&��&� 
'@�@ D&&?:@?D?:��? ?�@f&:
�>;' > &�>8
�>;' V&�`_&:
?@�@� 5�p.  

�@�DV@C?>:��' V&8g&8&' C �'@�`U@�>� C&�>�@D?:
 B��8
'@�?
�`��g 8@B@C?&:, D&&?-
:@?D?:���>g D?
8>> B&�'>�&:
�>; :�@U�@Y& &f�>C
 
��, ;:�;@?D; V�>�;?>@ : C
�@D?:@ 
'@?&8>�@DC&� &D�&:� V&�&�@�>� ?@&�>> >�?@�D�f¥@C?>:�&Y& �V�
:�@�>;. �DV&�`_&:
�>@ 
V&�&�@�>� ?@&�>> >�?@�D�f¥@C?>:�&Y& �V�
:�@�>; &f@DV@�>:
@? :&_'&��&D?` B&�'>�&:
-
�>; C&�D&�>8>�&:
���g �@U@�>�, &D�&:
���g �
 C&�D@�D�D@ �@&8�&�&8��g 
C?&�&: & V&-
?�@f>?@�`DC>g D:&�D?:
g 5�p. 

��@8�&�@���@ '&8@�> V&_:&�;�? B&�'
�>_&:
?` �@C&?&��@ V�&a@8��� B&�'>�&:
�>; 
:�@U�@Y& &f�>C
 
�� D ���?&' '�@�>� �
_��g 
C?&�&:. �DV&�`_&:
�>@ V�@8�
Y
@'�g '&8@-
�@� V&_:&�;@? V&���
?` D&V&D?
:>'�@ &a@�C> 
�`?@��
?>: :�@U�@Y& &f�>C
 
�� �
 �
��>g 
D?
8>;g V�&@C?>�&:
�>;. 
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VV
�
?�&-V�&Y�
''��g C&'V�@CD&: : D&D?
:@ D�&���g ?@g�>�@DC>g D>D?@'»,  
15-08-01758 «T@?&8&�&Y>�@DC>@ > '@?&8>�@DC>@ &D�&:� 
�
�>_
 ?@g�&Y@��&� f@_&V
D�&D?> 
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Abstract 
This article discusses the actor’s role in the appointment of the functional properties of the base and gauge samples of 
hardware-software complexes.The features of formation of external appearance of the hardware-software complex from 
position of the provisions of intersubjective management theory are considered.The concepts of "harmful" and "useful" 
functions of hardware-software complexes based on the different actors point of view are given. It is proposed vector 
representation of the functional properties of the base samples, it is shown a multidimensional model that analyzes the 
properties of the hardware-software complexes with due regard for use of different modes and different actor’s opin-
ions. An approach is proposed for the evaluation of the degree of deviation the properties of hardware-software com-
plexes from basic and functional suitability of hardware-software complexes, taking into account the aggregate of actors 
estimates. 
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