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 >8?> D�>?�&, f@_ V�&f@�&: > C
�8
; 
>_ >DV&�`_�@'�g Y��VV 8&���
 D&8@��
?` g&?; f� &8>� C�>?@�>�. �?& V&8�@�C>:
@?, �?&, : 
&?�>�>@ &? V&8g&8
 
��, Y��VV� :
��&D?> �&D;? �@ 
fD&��?���, 
 &?�&D>?@�`��� g
�
C?@�, 
?.@. V�>'@�>'� ?&�`C& C ?&� _
8
�@ V�>�;?>; �@U@�>�, : C&?&�&� �
DD'
?�>:
�?D;. 



*=G��?&�&Y>;�V�&@C?>�&:
�>;/�?&'�</�%4(22)A.,=<

����������	�"

�&Y8
 V&;:�;@?D; :&_'&��&D?` 8�; C
�8&Y& C&�>�@D?:
 �
D?��g C�>?@�>@: �C
_
?` :D@ 
:
�>
�?� �
DV�@8@�@�>; q?>g C�>?@�>@: V& Y��VV
' :
��&D?> (D'., �
V�>'@�, ?
f�>a� 2-4). 
	 ?
f�>a@ 2 _
?@'����
; D?�&C
, �
V�>'@�, V&C
_�:
@?, �?& : C&�C�@?�&� _
8
�@ V�>�;?>; 
�@U@�>; >'@�?D; ?�> �
D?��g C�>?@�>;, V�>��' 8:
 >_ �>g &?�&D;?D; C V@�:&� Y��VV@ :
�-
�&D?>, 
 ?�@?>� C�>?@�>� – C& :?&�&� Y��VV@ :
��&D?>, ?.@. &� f&�@@ :
�@�, �@' C
�8�� >_ 
8:�g &D?
�`��g. 

	 ?
f�>a
g :
�>
�?&: �
DV�@8@�@�>; C�>?@�>@: V& Y��VV
' :
��&D?>, &�@:>8�&, :�V&�-
�;�?D; D�@8���>@ �D�&:>;: 
1)� : D?�&C@ �@ '&�@? f�?` �>D�
 0, ?.C. �@ '&�@? f�?` V�D?&� Y��VV� _�
�>'&D?> (?&Y8
 @� 

����& V�&D?& V�&V�D?>?`); 
2)� D�''
 �>D@� : D?�&C@ �
:�
 �>D�� C�>?@�>@: n; 
3)� : C
�8&' D?&�fa@ j 8&���� :D?�@?>?`D; (:&_'&��&, �@ V& &8�&'� �
_�) :D@ �>D�
 &? 1 8& 

n – j + 1 (D�@8�@? >_ �D�&:>� 1 > 2). 

�
f�>a
 2 – 	
�>
�?� �
DV�@8@�@�>; 8:�g, ?��g > �@?���g C�>?@�>@: V& Y��VV
' :
��&D?> 

�>D�& �
D?��g C�>?@�>@: 
: _
8
�@ V�>�;?>; �@U@�>� 

�&�>�@D?:&C�>?@�>@: : C
�8&� Y��VV@ :
��&D?> 

	1 	2 	3 	4 	5 

2 
2 

1 1 

3 
3 
2 1 
1 2 
1 1 1 

4 

4 
3 1 
2 2 
1 3 
2 1 1 
1 2 1 
1 1 2 
1 1 1 1 

 

�
f�>a
 3 – 	
�>
�?� �
DV�@8@�@�>; V;?> C�>?@�>@: V& Y��VV
' :
��&D?> 

�>D�& �
D?��g C�>?@�>@: 
: _
8
�@ V�>�;?>; �@U@�>� 

�&�>�@D?:& C�>?@�>@: : C
�8&� Y��VV@ :
��&D?> 

	1 	2 	3 	4 	5 	6 

5 

1 1 1 1 1   
1 1 1 2     
1 1 2 1     
1 1 3       
1 2 1 1     
1 2 2       
1 3 1       
1 4         
2 1 1 1     
2 1 2       
2 2 1       
2 3         
3 1 1       
3 2         
4 1         
5           

�
f�>a� '&��& 8&D?�
>:
?` '@?&8&' >�8�Ca>>, V&D�@8&:
?@�`�& V@�@g&8; &? n C n + 1. 
p�; q?&Y& C
�8�� D?�&C� V�@8U@D?:���@� ?
f�>a� '&8>B>a>��@' : �&:�@ D?�&C>, V&&�@-
�@8�& V�>f
:�;; C C
�8&'� �@���@:&'� q�@'@�?� D?�&C> @8>�>a�. 
 _
?@' 8&V>D�:
@' 
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��	�8�� ���9����$:�;�������8������:

D?�&C> V�@8�8��@� ?
f�>a�, 8&f
:�;; @8>�>a� V&D�@ V&D�@8�@� _
V&��@��&� C�@?C>. 	 V&-
���>:U@�D; �&:&� ?
f�>a@ &D?
:�;@' �>U` ��>C
�`��@ D?�&C> 

�
f�>a
 4 – 	
�>
�?� �
DV�@8@�@�>; U@D?> C�>?@�>@: V& Y��VV
' :
��&D?> 

�>D�& �
D?��g C�>?@�>@: 
: _
8
�@ V�>�;?>; �@U@�>� 

�&�>�@D?:& C�>?@�>@: : C
�8&� Y��VV@ :
��&D?> 

	1 	2 	3 	4 	5 	6 

6 

1 1 1 1 1 1 
1 1 1 1 2   
1 1 1 2 1   
1 1 1 3     
1 1 2 1 1   
1 1 2 2     
1 1 3 1     
1 1 4       
1 2 1 1 1   
1 2 1 2     
1 2 2 1     
1 2 3       
1 3 1 1     
1 3 2       
1 4 1       
1 5         
2 1 1 1 1   
2 1 1 2     
2 1 2 1     
2 1 3       
2 2 1 1     
2 2 2       
2 3 1       
2 4         
3 1 1 1     
3 1 2       
3 2 1       
3 3         
4 1 1       
4 2         
5 1         
6           

2 *�3��$� ������6����!5 #�9::�$������ �����6�� 
"�0 �������� 6�;��#� #�������� 
�������� 3 � ����������
����� 	���� ���������������� ������!�����
 
������� 

�����
� ��������
. 	 &D�&:� C&'V�@CD�&� &a@�C> '�&Y&C�>?@�>
�`��g 
�`?@��
?>: D�@-
8�@? V&�&�>?` :D� '�&�@D?:& _�
�@�>� C&qBB>a>@�?&: :
��&D?> �
D?��g C�>?@�>@:, �8&-
:�@?:&�;��>g :�DC
_
���' W��-&' V�@8V&�?@�>;' (�?& D&D?
:�;@? D�?` '@?&8
 �����). 
	 �D�&:>;g DB&�'��>�&:
���g Y>V&?@_ 1 > 2 q?& V&_:&�;@? �
DD�>?
?` ��>:@�D
�`��@ _�
�@-
�>; C&qBB>a>@�?&: :
��&D?> �
D?��g C�>?@�>@:, V�>'@�>'�@ V�> �@U@�>> ��f�g C&�-
C�@?��g _
8
� '�&Y&C�>?@�>
�`�&Y& :�f&�
. �
C>@ ?
f�>a� 8�; �@f&�`U&Y& �>D�
 C�>?@�>-
@: �
DD�>?
�� : �
D?&;�@� D?
?`@, 
 �>D�@��& '&Y�? f�?` _
�
�@@ �
DD�>?
�� 8�; ��f&Y& 
V�
C?>�@DC> V&�@_�&Y& C&�>�@D?:
 C�>?@�>@:. 

�&;D�>' >g >DV&�`_&:
�>@ �
 V�>'@�@ «	�f&� V�&�
8C> 8�; D?�&>?@�`D?:
 
q�&V&�?
» 
>_ [7]. �Dg&8��@ 8
���@ V�>'@�
 V�>:@8@�� : �@:&� �
D?> ?
f�>a� 5. 	 V�
:&� �
D?> V&C
-
_
�� �&�'>�&:
���@ _�
�@�>; �
D?��g C�>?@�>@: : V�@8@�
g &? 0 8& 1. 	 V&D�@8�@' D?&�fa@ 
?
f�>a� 5 V�>:@8@�� �@_��`?
?� �
D��?
 C&'V�@CD�&Y& C�>?@�>; V�> Y�'
��&� V&�>?>C@ 
:�f&�
 W��, V&�
Y
��@Y&, �?& �
>f&�@@ :
���' C�>?@�>@' ;:�;@?D; «�&�>�@D?:& ��8@�, 
V&8:@�Y
��>gD; U�'&:�' :&_8@�D?:>;'», '@�@@ :
���' – «	�@'; V&@_8C> &? a@�?�
 Y&�&-



419��?&�&Y>;�V�&@C?>�&:
�>;/�?&'�</�%4(22)A.,=<

����������	�"

8
» > @�� '@�@@ :
���' – «5?&>'&D?` D?�&>?@�`D?:
 
q�&V&�?
». �
C&� V&�>?>C@ :�f&�
 
&?:@�
�? ��>:@�D
�`��@ C&qBB>a>@�?� :
��&D?>, V&C
_
���@ : D?�&C@ 1, 1, 1 ?
f�>a� 7: 
(0,111; 0,278; 0,611). 5 >g >DV&�`_&:
�>@' _�
�@�>@ C&'V�@CD�&Y& C�>?@�>;, �
DD�>?
��&@ 
8�; V�&�
8C> A, �
:�& 0,111*1+0,278*1+0,611*0 = 0,389. �
DD�>?
���@ 
�
�&Y>���' &f�
-
_&' _�
�@�>; 8�; 8��Y>g 
�`?@��
?>: V�>:@8@�� : V&D�@8�@' D?&�fa@ ?
f�>a� 5. �
C :>8�& 
>_ �@�, �
>���U>' :�f&�&' ;:�;@?D; V�&�
8C
 B. 

�
f�>a
 5 – 	�f&� V�&�
8C> 8�; D?�&>?@�`D?:
 
q�&V&�?
 

	
�>
�?� 
�@U@�>� 

�
D?��@ C�>?@�>>  
(�
 '>�>'�') 

�&�'>�&:
���@ �
D?��@ C�>?@�>> 

�&'V�@CD��� 
C�>?@�>� 

(�
 '>�>'�') 

5?&>-
'&D?` 
D?�&>-

?@�`D?:
 

q�&V&�?
  
('��.@8.) 

	�@'; 
V&@_8-
C> &? 

a@�?�
 
Y&�&8
 
('>�) 

�&�>�@D?:& 
��8@�, V&8-
:@�Y
��>g-

D; U�'&-
:�' :&_-

8@�D?:>;' 
(?�D. �@�.). 

5?&>-
'&D?` 
D?�&>-

?@�`D?:
 

q�&V&�-

?
 
(�&�') 

	�@'; 
V&@_8C> 
&? a@�-
?�
 Y&-
�&8
 

(�&�') 

�&�>�@D?:& 
��8@�, 

V&8:@�Y
-
��>gD; 

U�'&:�' 
:&_8@�D?:>-
;' (�&�') 

���VV�  
:
��&D?> 	1 	2 	3 	1 	2 	3  

�&qBB>a>@�?� 
:
��&D?>    0,111 0,278 0,611  

��&�
8C
 A 180 70 10 1,000 1,000 0,000 0,389 
��&�
8C
 B 170 40 15 0,667 0,000 0,333 0,276 
��&�
8C
 C 160 55 20 0,333 0,500 0,667 0,583 
��&�
8C
 D 150 50 25 0,000 0,333 1,000 4 

'>�>'�' 150 40 10 
'
CD>'�' 180 70 25 

3 
7��"������ ������6����!5 #�9::�$������ �����6�� 
"�0 �������� 6�;��#� #�������� ����"�� -�('' 
�
DD'&?�>' ?@V@�`, C
C &V�@8@�;�?D; �
 &D�&:@ Y>V&?@_ 1-3 C&qBB>a>@�?� :
��&D?> 

�
D?��g C�>?@�>@: : �>�@��&� D:@�?C@. �
C �C
_
�& :�U@, V�> >_:@D?��g C&qBB>a>@�?
g 
:
��&D?> C&'V�@CD��� C�>?@�>� �>�@��&� D:@�?C> >'@@? :>8 (1). �>V&?@_
 3 V�@8�
Y
@? 
�
DD'
?�>:
?` @Y& D ���?&' ?&Y&, �?& C&qBB>a>@�?� :
��&D?> �@ >_:@D?�� &8�&_�
��&, 
 
�>U` V�>�
8�@�
? �@C&?&�&'� '�&�@D?:� �@&V�@8@����&D?> C&qBB>a>@�?&: X  q�@'@�?&: 
m-'@��&Y& V�&D?�
�D?:
, �8&:�@?:&�;��>g :�DC
_
���' W��-&' V�@8V&�?@�>;'. �?& '�&-
�@D?:& &V>D�:
@?D; D&&?�&U@�>;'> >_ (1) 

(2)�   1101
1

���� �
�

m

j

jj xmjxmj ,,...,,,,..., , 

C C&?&��' 8&f
:�;�?D; '&8@�>, &V>D�:
��>@ &?�@D@�>@ W��-&' �
_�>���g C�>?@�>@: C 
�
_�>���' Y��VV
' :
��&D?>. 

��
�@�>@ �&:&Y& C&'V�@CD�&Y& C�>?@�>; F &V�@8@�;@?D; V�> q?&' C
C D�@8�@@ >_ _�
�@-
�>� B��Ca>> (1) V& :D@'� '�&�@D?:� X , ?.@.  
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��	�8�� ���9����$:�;�������8������:

(3)�     
�

�

�

��

Xx

Xx

dx

dxfF
F

)(
. 

��&:@8�' V�@&f�
_&:
�>;:  j
m

j

j
cm

j
m

j

Xx

Xx

j

Xx

Xx

j
m

j

j

Xx

Xx fxf
dx

dxx

dx

dxfx

dx

dxfF
F ��

�

�

�

� �

�

�
��

�

�

�

� �

�

� 	���
11

1
)(

, 

Y8@  

(4)�    mj
dx

dxx
x

Xx

Xx

m

j

j

j
cm ,...,, 11 ��

�

� �

�

� � . 

�
C>' &f�
_&', V&���@� :
���� > C�
D>:�� �@_��`?
?. �C
_
�&D`, �?& C&qBB>a>@�?� 
:
��&D?> �
D?��g C�>?@�>@: : �>�@��&� D:��?C@ �@ _
:>D;? &? D�
:�>:
@'�g 
�`?@��
?>: > 
Y@&'@?�>�@DC> V�@8D?
:�;�? D&f&� C&&�8>�
?� a@�?�
 '
DD B>Y��� (q?& V&8�@�C>:
@? >�-
8@CD cm), &V>D�:
@'&� '�&�@D?:&' �@&V�@8@����&D?> C&qBB>a>@�?&: J. �?& V&_:&�;@? V&-
���>?` _�
�@�>; C&qBB>a>@�?&: :
��&D?> C�>?@�>@:, �@V&D�@8D?:@��& �
DD'
?�>:
; '�&-
�@D?:
 �@&V�@8@����&D?> C�>?@�>@: 8�; C
�8&� D?�&C> ?
f�>a 2-4. 

	��>D�@�>@ C&qBB>a>@�?&: (4) �@YC& :@D?> '@?&8&' D?
?>D?>�@DC>g >DV�?
�>� >�> 
V�;'�' V@�@f&�&' D '
��' U
Y&', �@V&D�@8D?:@��& :��>D�;; '�&Y&'@���@ >�?@Y�
��. 
�8�
C& 8�; �@f&�`U&Y& �>D�
 �
D?��g C�>?@�>@: '&��& 
�
�>?>�@DC> V&���>?` ?&���@ 
_�
�@�>; C&qBB>a>@�?&: :
��&D?>, �@V&D�@8D?:@��& 
�
�>_>��; Y�
B>�@DC>� &f�
_ >g 
'�&�@D?:
 �@&V�@8@����&D?>. 

4 ���������6#�� ��6�;� ������6����!5 #�9::�$������ �����6�� 
"�0 "��5, ��;5 � ���!�;5 #�������� 
"�# �
	� ��������
, C
C D�@8�@? >_ ?
f�>a� 2, :&_'&��� �>U` 8:@ �
_�>���@ V&�>?>C> 

D�
:�>?@�`�&� &a@�C> :
��&D?> �
D?��g C�>?@�>@:: 

� <2; 2> - &f
 C�>?@�>; �
:�& :
���; 

� <2; 1, 1> - &8>� C�>?@�>� :
��@@ 8��Y&Y&. 

K
� ;�
���	� <2; 2> >_ �D�&:>� D>''@?�>> x1= x2 = 0,5. 
K
� ;�
���	� <2; 1, 1> �@YC& &V�@8@�>?` C&&�8>�
?� a@�?�
 '
DD '�&�@D?:
 �@&V�@8@-

����&D?> C&qBB>a>@�?&: :
��&D?>. ��& _
8
�?D; D&&?�&U@�>;'> 
212121 ,1,0,0 xxxxxx �����  

> V�@8D?
:�;@? D&f&� �>�>� AB �
 8:�'@��&� V�&DC&D?> (x1, x2) (D'. �>D��&C 1). �@�?� '
DD 
q?&� �>�>>, �
g&8;�>�D; : @� D@�@8>�@, >'@@? C&&�8>�
?� 

25,0
4
1,75,0

4
3 21 ���� xx . 

"�# ���� ��������
 :&_'&��� �@?��@ �
_�>���@ V&�>?>C> D�
:�>?@�`�&� &a@�C> :
�-
�&D?> C�>?@�>@:: 

� <3; 3> - :D@ C�>?@�>> �
:�& :
���; 

� <3; 1, 2> - C
�8�� >_ 8:�g C�>?@�>@: :
��@@ ?�@?`@Y&; 

� <3; 2, 1> - &8>� C�>?@�>� :
��@@ C
�8&Y& >_ 8:�g 8��Y>g; 
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�>;/�?&'�</�%4(22)A.,=<

����������	�"


� <3; 1, 1, 1> - &8>� C�>?@�>� :
��@@ 8��Y&Y&, 
 q?&? 8��Y&� :
��@@ ?�@?`@Y&. 
K
� ;�
���	� <3; 3>, >Dg&8; >_ �D�&:>� D>''@?�>>, &�@:>8�&  

333,0
3
1321 ���� xxx . 

 
�>D��&C 1 - T�&�@D?:& �@&V�@8@����&D?> :@D&:�g C&qBB>a>@�?&: 8:�g C�>?@�>@: 

p�; C
�8&� 8��Y&� V&�>?>C> �@&fg&8>'& V&D?�&>?` : ?��g'@��&' V�&D?�
�D?:@ C&qB-
B>a>@�?&: :
��&D?> C�>?@�>@: '�&�@D?:& �@&V�@8@����&D?> C&qBB>a>@�?&: :
��&D?> C�>-
?@�>@:. �
�8&@ >_ ?
C>g '�&�@D?: ;:�;@?D; V&8'�&�@D?:&' '�&�@D?:
, _
8
��&Y& D&&?�&-
U@�>;'> 

(5)�   1,0,0,0 321321 ������ xxxxxx . 
�?& '�&�@D?:& V�@8D?
:�@�& ?�@�Y&�`�>C&' ABC, V&C
_
���' �
 �>D��C@ 2. 

 
�>D��&C 2 – � V&D?�&@�>� '�&�@D?: �@&V�@8@����&D?> :@D&:�g C&qBB>a>@�?&: ?��g C�>?@�>@: 

V�> �
_�>���g V&�>?>C
g D�
:�>?@�`�&� :
��&D?> C�>?@�>@: 
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��	�8�� ���9����$:�;�������8������:

�
 �>D��C@ 2 ?&�C> �(1,0,0), �(0,1,0), �(0,0,1) ;:�;�?D; :@�U>�
'> �
:�&D?&�&��@Y& ?�@-
�Y&�`�>C
. �&�C
 �(1/3, 1/3, 1/3) @D?` ?&�C
 V@�@D@�@�>; '@8>
� q?&Y& ?�@�Y&�`�>C
. �&�C> 
D(½, ½, 0), E(½, 0, ½), F(3/4, ¼, 0), G(3/4, 0, ¼) 8@�;? V&V&�
' D&&?:@?D?:@��& &?�@_C> [A, B], 
[A, C], [A, D], [A, E]. 

K
� ;�
���	� <3; 1, 2> C �D�&:>� (5) 8&f
:�;�?D; �D�&:>; 2321 , xxxx �� , 
C&?&��@ :��@_
�? >_ ?�@�Y&�`�>C
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1 2 2       0,038 0,121 0,361 
1 3 1       0,038 0,165 0,466 
1 4         0,037 0,238 
2 1 1 1     0,064 0,155 0,254 0,464 
2 1 2       0,063 0,153 0,361 
2 2 1       0,063 0,204 0,467 
2 3         0,062 0,292 
3 1 1       0,093 0,254 0,465 
3 2         0,094 0,359 
4 1         0,135 0,460 
5           0,200 

6 

1 1 1 1 1 1 0,026 0,057 0,098 0,154 0,240 0,427 
1 1 1 1 2   0,026 0,058 0,099 0,154 0,332 
1 1 1 2 1   0,026 0,058 0,099 0,198 0,422 
1 1 1 3     0,026 0,057 0,098 0,273 
1 1 2 1 1   0,026 0,058 0,128 0,241 0,420 
1 1 2 2     0,026 0,057 0,127 0,332 
1 1 3 1     0,026 0,057 0,165 0,421 
1 1 4       0,025 0,056 0,230 
1 2 1 1 1   0,026 0,079 0,157 0,240 0,418 
1 2 1 2     0,026 0,079 0,155 0,330 
1 2 2 1     0,026 0,079 0,199 0,419 
1 2 3       0,025 0,078 0,273 
1 3 1 1     0,025 0,105 0,241 0,417 
1 3 2       0,025 0,104 0,330 
1 4 1       0,025 0,139 0,418 
1 5         0,025 0,195 
2 1 1 1 1   0,043 0,101 0,156 0,239 0,417 
2 1 1 2     0,043 0,101 0,155 0,330 
2 1 2 1     0,043 0,101 0,198 0,418 
2 1 3       0,043 0,099 0,272 
2 2 1 1     0,043 0,129 0,24 0,416 
2 2 2       0,042 0,128 0,330 
2 3 1       0,042 0,166 0,417 
2 4         0,042 0,229 
3 1 1 1     0,063 0,157 0,239 0,414 
3 1 2       0,062 0,156 0,328 
3 2 1       0,063 0,199 0,415 
3 3         0,062 0,271 
4 1 1       0,087 0,241 0,413 
4 2         0,086 0,328 
5 1         0,117 0,414 
6           0,167 

6 
36��"���� 
�&���@���@ �@_��`?
?� V&_:&�;�? V�&:@D?> �
_�&V�
�&:&@ C&�>�@D?:@��&@ >DD�@8&:
-

�>@ V&�;?>; :
��&D?>, >Dg&8; >_ D?�&Y>g '
?@'
?>�@DC>g �@_��`?
?&:, V&���@���g �
 &D�&-
:@ :D@Y& 8:�g @D?@D?:@���g Y>V&?@_ 1 > 2. p�; q?&Y& : C
�@D?:@ qCDV@�>'@�?
�`�&Y& '
?@�>
-
�
 >DV&�`_�@' 8
���@, V�>:@8����@ : ?
f�>a
g 6-8. 
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����������
�������
��@�8@ :D@Y&, >_ ?
f�>a 7 > 8 :>8�&, �?& : �>D�&:&' :��
�@�>> :
��&D?` &?8@�`�&Y& 

&f¥@C?
 : D�
:�>:
@'&' �;8� (: �
U@' D���
@, :
��&D?` �
D?�&Y& C�>?@�>;) &V�@8@�;@?D; �@ 
?&�`C& ?@', C C
C&� Y��VV@ :
��&D?> &� &?�@D��, �& > &f�>' �>D�&' �
DD'
?�>:
@'�g &f¥-
@C?&: > ?@', C
C V�> q?&' �
DV�@8@�;�?D; &f¥@C?� V& Y��VV
' :
��&D?>. �
C>' &f�
_&', 
������� �����
��� �#��, ������
���� ��
����$��� ���#���
�� %���� 	��
��� 
�������, 
�� �	$���
	�� – ��# ������� ����� ��������
 � �� ������������# �� ��	���� 
������� 
���� �#� �
��. �
V�>'@�, : _
8
�@ D V;?`� Y��VV
'> :
��&D?> : _
:>D>'&D?> &? �>D�
 C�>-
?@�>@: > >g �
DV�@8@�@�>; V& q?>' Y��VV
' C&qBB>a>@�?� :
��&D?> &?�&D;?D; ?& C
C 
 1 : 2,2 : 3,8: 7,6 : 16,2 (8�; V&�>?>C> :�f&�
 <6; 1, 1, 1, 2, 1>), 
?& C
C  1 : 2,3: 3,6: 5,6: 9,2 (8�; V&�>?>C> :�f&�
 <6; 1, 2, 1 , 1, 1>). 
��> q?&' &?�&U@�>; 8:�g D&D@8�>g C&qBB>a>@�?&: :
��&D?> ?
C�@ �
_�>���: 2,2 : 1,7: 2,0: 
2,1 > 1 : 2,3: 1,5 : 1,5 : 1,7 D&&?:@?D?:@��&. 

	 C&�C�@?�&� _
8
�@ V�>�;?>; �@U@�>; D�@8�@? �
�?> D&&?:@?D?:����� D?�&�C� : ?
f-
�>a
g ��>:@�D
�`��g C&qBB>a>@�?&: :
��&D?> (V&8&f��g ?
f�>a
' 7 > 8) > >DV&�`_&:
?` 
�C
_
���� : �>g �>D�&:&� �;8. 

��@8D?
:�;@? >�?@�@D, �
DC&�`C& D?
f>�`��' ;:�;@?D; &?�&U@�>@ C&qBB>a>@�?&: :
�-
�&D?> 8�; 8:�g D&D@8�>g Y��VV :
��&D?> V& :D@'� '
DD>:� :&_'&���g V&�>?>C :�f&�
, 
V�@8D?
:�@���g : ?
f�>a
g 7 > 8. 	 ?
f�>a@ 9 V&C
_
�& &?�&U@�>@ C&qBB>a>@�?
 :
��&D?> 
«f&�@@ :
��&Y&» C�>?@�>; C C&qBB>a>@�?� :
��&D?> «f�>�
�U@Y& '@�@@ :
��&Y&» C�>?@-
�>;. 5�@8�@@ _�
�@�>@ q?&Y& &?�&U@�>; �
:�& 2,44, �& �
_f�&D _�
�@�>� �
D?&�`C& :@�>C 
(D?
�8
�?�&@ &?C�&�@�>@ �
:�& 5,13), �?& >DV&�`_&:
?` q?&, C
C > ��f&@ 8��Y&@, _�
�@�>@ : 
C
�@D?:@ ��>:@�D
�`�&Y& 8�; ��f�g _
8
� V�>�;?>; �@U@�>� �@ V�@8D?
:�;@?D; :&_'&���'. 

�
f�>a
 9 - �
DV�@8@�@�>@ _�
�@�>� &?�&U@�>; C&qBB>a>@�?&: :
��&D?> 
 8:�g D&D@8�>g V& :
��&D?> C�>?@�>@: V�> �
_�>���g V&�>?>C
g D�
:�@�>; 

p>
V
_&� _�
�@�>� &?�&U@�>; 
C&qBB>a>@�?&: :
��&D?> 8:�g D&D@8-

�>g V& :
��&D?> C�>?@�>@: �
D?&?
 (%) 

p>
V
_&� _�
�@�>� &?�&U@�>; 
C&qBB>a>@�?&: :
��&D?> 8:�g 

D&D@8�>g V& :
��&D?> C�>?@�>@: �
D?&?
 (%) 

&? 8& &? 8& 
1 1,25 11,03 4,5 4,75 0,69 

1,25 1,5 0,00 4,75 5 0,69 
1,5 1,75 14,48 5 5,25 0,00 

1,75 2 11,03 5,25 5,5 0,69 
2 2,25 14,48 5,5 5,75 0,69 

2,25 2,5 12,41 5,75 6 0,00 
2,5 2,75 8,28 6 6,25 0,00 

2,75 3 3,45 6,25 6,5 0,69 
3 3,25 10,34 6,5 6,75 0,00 

3,25 3,5 2,76 6,75 7 0,00 
3,5 3,75 0,69 7 7,25 0,00 

3,75 4 3,45 7,25 7,5 0,00 
4 4,25 2,07 7,5 7,75 0,00 

4,25 4,5 1,38 7,75 8 0,69 
 

T&��& �
DD�>?
?` > D�@8�>@ &?�&D>?@�`��@ _�
�@�>; ��>:@�D
�`��g C&qBB>a>@�?&: 
:
��&D?> C�>?@�>@: 8�; :D@Y& '
DD>:
 _
8
� V�>�;?>; �@U@�>�, V�@8D?
:�@��&Y& : ?
f�>a
g 
7 > 8: 1 : 3,2 : 6,5 : 9,9 : 13,2 :16,4 >�>, @�� f&�@@ &C��Y����&, 1 : 3 : 6 : 10 : 16. 
�8�
C&, �@? �>C
C>g &D�&:
�>� >DV&�`_&:
?` >g V�> �@U@�>> C&�C�@?�&� _
8
�>, V&DC&�`C� 
@D?` :&_'&��&D?` V&���>?` &V?>'
�`��@ >'@��& 8�; q?&� _
8
�> _�
�@�>; >_ ?
f�>a� ��>-
:@�D
�`��g C&qBB>a>@�?&: :
��&D?>. 
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��	�8�� ���9����$:�;�������8������:

������	��

��
��������� ��!��"#$��
 %
 ���"��
 
"��������������%�$�&��'������
��@8D?
:�;@? >�?@�@D D&V&D?
:>?` V�@8�
Y
@'�� V&8g&8 D �V&';��?&' '@?&8&' 
�
�>_
 

>@�
�g>�, V&DC&�`C� : q?&' '@?&8@ >DV&�`_�@?D; >'@��& ��>:@�D
�`��� �>D�&:&� �;8 8�; 
D�
:�>?@�`�&� C&�>�@D?:@��&� &a@�C> &f¥@C?&: �
_�>��&� D?@V@�> :
��&D?>: 

(7)�     1 : 3 : 5 : 7 : 9. 
T� V&�
Y
@', �?&, D ���?&' �@_��`?
?&:, V�@8D?
:�@���g : �
D?&;�@� D?
?`@, f��& f� 

a@�@D&&f�
_�& '&8>B>a>�&:
?` '@?&8 
�
�>?>�@DC>g >@�
�g>�, D&g�
�>: @Y& D?��C?����� 

DV@C?, �& &?C
_
:U>D` &? V
��&Y& D�
:�@�>; D?@V@�> :
��&D?> �
DD'
?�>:
@'�g &f¥@C?&: 
(: �
D?�&D?>, C�>?@�>@:) > >DV&�`_&:
�>; �C
_
��&Y& �>D�&:&Y& �;8
. 

p@�D?:>?@�`�&, D�
:�@�>@ V
� &f¥@C?&: &f�
8
@? 8:�'; �@8&D?
?C
'>. 	&-V@�:�g, : �@-

�`�&D?> �@�&:@C �@ : D&D?&;�>> D?&�` 8�&f�& &a@�>:
?` &?�>�>; : &?�&D>?@�`�&� :
��&D?> 
&f¥@C?&:, C
C q?& V�@8V&�
Y
@? '@?&8 
�
�>_
 >@�
�g>�. 5�@8�@? D&Y�
D>?`D;, �?& &f¥;D�@-
�>;, V�>:@8����@ : ?�@?`@' D?&�fa@ ?
f�>a� 1, �@ '&Y�? V�>:@D?> W�� C 8&D?
?&��& �:@-
�@���' D��8@�>;'. 

	-:?&��g &?�@D@�>@ D�
:�>:
@'�g &f¥@C?&: C �@DC&�`C>' �
_�>���' Y��VV
' :
��&D?> 
_�
�>?@�`�& V�&�@, �@ Y&:&�; ��@ & ?&', �?& q?&? V�&a@DD V�> n &f¥@C?
g ?�@f�@? &? W�� 
:D@Y& n �@U@�>�, ?&Y8
 C
C V
��&@ D�
:�@�>@ – n(n-1)/2, �?& D��@D?:@��& f&�`U@. �
C, V�> 6 
C�>?@�>;g V
��&@ D�
:�@�>@ V&?�@f�@? 15 �@U@�>� W�� :'@D?& U@D?>, 
 V�> 8@D;?> C�>?@-
�>;g – ��@ 45 &�@�` D&'�>?@�`��g �@U@�>� :'@D?& 8@D;?> :V&��@ &V�@8@�����g. 

�
>f&�`U>@ :&_�
�@�>; :�_�:
@? >DV&�`_&:
�>@ �>D�&:&Y& �;8
 (7). 
�� &f&D�&:
� �>U` q:�>D?>�@DC>'> �
DD��8@�>;'> > V�>'@�
'> &?�&D>?@�`�& �DV@U-

�&Y& V�>'@�@�>; : �;8@ 8&D?
?&��& >DC�DD?:@���g D���
@:, :�&8@ &V�@8@�@�>; &V�?��'> 
V
DD
�>�
'> D
'&�@?&: «�
 Y�
_&C» �
DD?&;�>; '@�8� C��V��'> Y&�&8
'>. 

T@�8� ?@', q?&? �;8 �@ D&Y�
D�@?D; D C���@:�' V&�&�@�>@', �@�
�>' : &D�&:@ D
'&Y& 
'@?&8
 
�
�>_
 >@�
�g>�. 	 D&&?:@?D?:>> D q?>' V&�&�@�>@', >8@
�`�
; D>D?@'
 C&�>�@-
D?:@��&� D�
:�>?@�`�&� &a@�C> &f¥@C?&: 8&���
 f�?` ?
C&�, �?& @D�> f&�@@ :
���� &f¥@C? 
: k �
_ :
��@@ '@�@@ :
��&Y&, ?& q?&? '@�@@ :
���� &f¥@C? 8&��@� f�?` : 1/k

 
�
_ f&�`U@ 

f&�@@ :
��&Y&. ��> D�
:�@�>> �@DC&�`C>g &f¥@C?&: D?�&>?D; C:
8�
?�
; '
?�>a
 �C
_
���g 
C&qBB>a>@�?&: > _
?@' _
 C&'V�@CD��� C&qBB>a>@�? :
��&D?> C
�8&Y& &f¥@C?
 V�>�>'
@?-
D; :@�>�>�
, V�&V&�a>&�
�`�
; D�@8�@'� Y@&'@?�>�@DC&'� >g q�@'@�?&: D&&?:@?D?:���@� 
@'� D?�&C>. �?D�8
 D�@8�@?, �?& �C
_
��
; V�&a@8��
 V�> D�
:�@�>> '@�8� D&f&� V;?> q�@-
'@�?&: :&_�
D?
��@� :
��&D?> (�
_&:@' @@ _
8
�@� 
) �
 &D�&:@ �;8
 (7) 8&���
 : >?&Y@ 
V�>:@D?> C �;8�, D&:V
8
��@'� D >Dg&8��'. �8�
C&, C
C V&C
_�:
@? �
D�@? (?
f�>a
 10), 
�@_��`?>����>� �;8 1 : 1,93 : 3,94 : 8,01 : 15,49 &? >Dg&8�&Y& D��@D?:@��& &?�>�
@?D;. �D�> 
V&D?
:>?` &V?>'>_
a>&���� _
8
�� �
�?> �>D�
 >Dg&8�&Y& �>D�&:&Y& �;8
, C&?&��@ V�>:@-
8�? C '
CD>'
�`�& f�>_C>' �>D�
' �@_��`?>����@Y& �;8
, ?& '&��& V&���>?` ?
C&� &V?>-
'
�`��� (V&8�@�C�@', 8�; 8
��&� C&�C�@?�&� _
8
�>) �;8 (?
f�>a
 11): 

1 : 3: 9 : 27 : 81. 
X&�@@ ?&Y&, '&��& �f@8>?`D;, �?& ?
C&'� �D�&:>� D&Y�
D&:
��&D?> f�8@? �8&:�@?:&�;?` ��-
f
; Y@&'@?�>�@DC
; V�&Y�@DD>;, �
V�>'@�, 1 : 2 : 4 : 8 : 16. 

�8�
C&, @D�> �
DD'
?�>:
@?D; f�>_C
;, �& >�
; C&�B>Y��
a>; D�
:�>?@�`�&� :
��&D?> 
?
C&Y& �@ C&�>�@D?:
 &f¥@C?&: V�> ?
C&' �@ C&�>�@D?:@ ��&:�@� :
��&D?> (�
_&:�' @� _
8
-
�@� X, ?
f�>a� 12, 13), ?& �@ ?&�`C& ��>:@�D
�`��� �;8 (7) &C
�@?D; �@D&Y�
D&:
���' (�@-
_��`?>����>� �;8 >'@@? :>8 1 : 2 : 4,58 : 5,08 : 14,49), �& > &V?>'
�`��� 8�; q?&� C&�C�@?-
�&� _
8
�> �;8 1: 3 : 6,43 : 7,29 : 25,97 f�8@? �@D&Y�
D&:
���' (�@_��`?>����>� �;8 
1 : 2,71 : 6,27 : 7,30 : 25,95). 
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����������	�"

�
f�>a
 10 – �
D�@? &?�&D>?@�`�&� :
��&D?> C�>?@�>@: : _
8
�@ 
 
 : '@?&8@ 
�
�>_
 >@�
�g>� V�> >Dg&8�&' �;8@ 1 : 3 : 5 : 7 : 9 

��>
?@-
�>> 

��>?@�>> ��&>_:@8@-
�>@ C&qB-
B>a>@�?&: 

5�@8�@@ 
Y@&'@?�>�@-

DC&@ 

	@D&:�@ 
C&qBB>a>@�?� 

�&�'>�&:
�>@ 
C '@�`U@'� 

C&qBB>a>@�?� 
�1 �2 �3 �4 �5 

�1 1 0,33 0,20 0,14 0,11 0,0010 0,25 0,03 1,00 
�2 3 1 0,33 0,20 0,14 0,0285 0,49 0,06 1,93 
�3 5 3 1 0,33 0,20 1 1,00 0,13 3,94 
�4 7 5 3 1 0,33 35 2,04 0,26 8,01 
�5 9 7 5 3 1,00 945 3,94 0,51 15,49 

              7,72 1,00 

�
f�>a
 11 – �
D��? &?�&D>?@�`�&� :
��&D?> C�>?@�>@: : _
8
�@ 
 
 : '@?&8@ 
�
�>_
 >@�
�g>� V�> &V?>'
�`�&' >Dg&8�&' �;8@ 1 : 3 : 9 : 27 : 81 

��>
?@-
�>> 

��>?@�>> ��&>_:@8@-
�>@ C&qBB>-

a>@�?&: 

5�@8�@@ 
Y@&'@?�>�@-

DC&@ 

	@D&:�@ 
C&qBB>a>@�?� 

�&�'>�&:
�>@
C '@�`U@'� 

C&qBB>a>@�?� �1 �2 �3 �4 �5 

�1 1 0,33 0,11 0,04 0,01 0,00002 0,11 0,01 1,00 
�2 3 1 0,33 0,11 0,04 0,00412 0,33 0,02 3,00 
�3 9 3 1 0,33 0,11 1 1,00 0,07 9,00 
�4 27 9 3 1 0,33 243 3,00 0,22 27,00 
�5 81 27 9 3 1,00 59049 9,00 0,67 81,00 

              13,44 1,00 

�
f�>a
 12 – �
D��? &?�&D>?@�`�&� :
��&D?> C�>?@�>@: : _
8
�@ X 
 : '@?&8@ 
�
�>_
 >@�
�g>� V�> >Dg&8�&' �;8@ 1 : 3 : 5 : 7 : 9 

��>
?@-
�>> 

��>?@�>> ��&>_:@8@-
�>@ C&qBB>-

a>@�?&: 

5�@8�@@ 
Y@&'@?�>�@-

DC&@ 

	@D&:�@ 
C&qBB>a>@�?� 

�&�'>�&:
�>@ 
C '@�`U@'� 

C&qBB>a>@�?� 
�1 �2 �3 �4 �5 

�1 1 0,33 0,20 0,20 0,11 0,00148 0,27 0,04 1,00 
�2 3 1 0,33 0,33 0,14 0,04762 0,54 0,07 2,00 
�3 5 3 1 1 0,20 3 1,25 0,17 4,58 
�4 5 3 1 1 0,33 5 1,38 0,19 5,08 
�5 9 7 5 3 1 945 3,94 0,53 14,49 

              7,38 1,00 

�
f�>a
 13 – �
D��? &?�&D>?@�`�&� :
��&D?> C�>?@�>@: : _
8
�@ X 
 : '@?&8@ 
�
�>_
 >@�
�g>� V�> &V?>'
�`�&' >Dg&8�&' �;8@ 1 : 3 : 6,43 : 7,29 : 25,97 

��>
?@-
�>> 

��>?@�>> ��&>_:@8@-
�>@ C&qBB>-

a>@�?&: 

5�@8�@@ 
Y@&'@?�>�@-

DC&@ 

	@D&:�@ 
C&qBB>a>@�?� 

�&�'>�&:
�>@
C '@�`U@'� 

C&qBB>a>@�?� �1 �2 �3 �4 �5 
�1 1 0,33 0,16 0,16 0,04 0,00031 0,20 0,02 1,00 
�2 3 1 0,33 0,33 0,14 0,04571 0,54 0,06 2,71 
�3 6,43 3 1 1,00 0,16 3,00000 1,25 0,14 6,27 
�4 6,43 3 1 1 0,33 6,43 1,45 0,17 7,30 

�5 25,9
7 7,29 6,43 3 1 3653,50 5,16 0,60 25,95 

              8,59 1,00 
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HOW DO WE DIGITIZE THE CONCEPT OF «MORE IMPORTANT» 

S.A. Piyavsky 
Architecture and Construction Institute, Samara State Technical University, Samara, Russia 
spiyav@mail.ru 

Abstract 
The problem of multi-criteria analysis is a key element in making complex decisions, retaining its relevance for over 
fifty years. A number of decision-making approaches and methods, allowing assumption of rationality of their results, 
have been proposed over the years. The main idea behind the majority of those methods is the linear convolution of 
partial criterions and the main difference lies in heuristic or expert methods, implicated in numerical expression of 
weight coefficients of the criteria. In light of this, it seems beneficial to find universal means of multi-criterion compari-
son of alternatives, based on a small number of natural axioms that are strictly mathematically sound and, at the same 
time, simple in practical application. The paper proposes an approach based on a transition from continuous space of 
weight coefficients of partial criterions importance towards a discreet space of behavior methods that is more natural for 
the decision-maker. This transition enabled a relatively simple classification of decision-making tasks and made possi-
ble to form a universal table of relative weights of partial criterions, applicable to any task of multi-criteria optimization 
on a set of alternatives. In addition, several new aspects of comparative analysis of multi-criteria alternatives were con-
sidered based on the analysis of the concept of “importance”. In particular, the invalidity of averaging of normalized 
criteria values, considered to be of equivalent importance had been shown; also, the so-called “edge effect” which con-
sists in the constancy of the chains of relative importance coefficients of criteria that meet the same extreme fragments 
of the decision-making policy. A comparative analysis of the proposed method with the well-known method of analytic 
hierarchy, proposed by Thomas Saaty was carried out and a modification, allowing to increase the ease of use and valid-
ity of this method, was developed. 
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