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������(�+ 
��&d?CC �?d?�_=�&8�=: :8�:?>C: 8���' o>U&' U�= &>c&�? ��B&U=C?� 7�: U�c�=Bd==. �=_B&-
B�?C>8?���? C>>b= &>�=d>?�b�& 8�=:�> � �?U�>d=� ����&X& �����. 4��?C>8���=? CU&-
C&c� &�X�=_d== U�&d?CC �?d?�_=�&8�=: >�?c��> c&�bT=f 8�?'?���f _>�> � &c�c&>B� 
�?d?�_=�. �?�b� �c&>� :8�:?>C: C&B��?�=? 8�?'?���f _>�> �?7B>&�&8 � &>c&� ��B&U=C?� 
_ C��> =CU&�b_&8�=: C=C>?'� U�=�:>=: �?T?�=: 7�: �C>=��&� 8>&'>=_d== U�&d?CC �?d?�-
_=�&8�=:. ��?7C>8�?���� �X&�=>' �c&>� '>?'>=�?CB&X& &c?CU?�?�=: C=C>?'� U&77?��B= 
U�=�:>=: �?T?�=: & B�?C>8? �����f C>>?� 8B���?>: &d?�=8�=? ��B&U=C= oBCU?�>'= U& 
U�?7�&�?���' B�=>?�=:', &U�?7?�?�=? ��&8�: B�?C>8 B�=>?�=: = ��&8�: B�?C>8 ��B&U=C=. 
�CU&�b_&8�=? '>?'>=�?CB&X& &c?CU?�?�=: U&_8&�:?> C�=_=>b 8�?'?���? = >��7&8�? _>�>� 
�?7B>&� 8 U�&d?CC? &>c&� C>>?�. ��?7�&�?� ��=A=Bd=: U�&d?CC �?d?�_=�&8�=:, _ C��> 
=CU&�b_&8�=: C=C>?'� B�=>?�=?8, '?� B�?C>8 = �?B&'?�7d=� U& =f &d?�=8�=�. m�=A=Bd=: 
U&_8&�:?> C�=_=>b ��&8?�b C�c°?B>=8=_' �?d?�_?�>&8 = &>&c�>b ���T=? C>>b= 7�: U�c�=Bd== 
8 �����?. 

()����� ����: ������� ������	� ����)��) ��"���), ��
��&�������, 	������ ����!�, 
	������� ��
��&������), 
�������� ������( ������. 

+�	��������: >'����, �.Q. 4=C>?' &c�c&>B= oBCU?�>�&� =�A&�'d== & B�?C>8? �����f 
C>>?� / �.4. V&X��&8, �.
. ��b=�, �.R. �B�&C, �.	. �&�?��=�CB:, 4.�. �&U&8 // ��>&�&X=: 
U�&?B>=�&8�=:. – 2016. – �. 6, %2(20). - 4. 216-230. – DOI: 10.18287/2223-9537-2016-6-2-216-230. 

�"�&���� 
�AA?B>=8�&C>b &d?�=8�=: C>>?�, U�?7�X?'�f B U�c�=Bd==, 8 U&C�?7�=? X&7� :8�:-

?>C: U�?7'?>&' &X��=�?��&X& B&�=�?C>8 =CC�?7&8�=�. 4���&C>b oBCU?�>�&� &d?�B= ��-
B&U=C?� �CB��> 8 �c&>f A. Keenum = J. Shubrook [1], R. Tandon [2], D.J. Ortinau [3], 
T. Allen [4-5]. �f 8>&�� U�?7�X�> �?B&'?�7d== B U�&d?CC� �?d?�_=�&8�=: = 8�U&��:�> 
��=_ B�=>?�=?8 7�: &d?�B= ��B&U=C?�. 	 o>=f �c&>f �CC'&>�?�� '&7?�= 8_='&&>�&-
T?�=� '?�7� ��C>�=B'= U�&d?CC = &U=C�� U�&c�?'�, 8&_�=B��=? 8 U�&d?CC? =f 8_=-
'&7?�C>8=:.  

��='?�&' oBCU?�>�&� &d?�B= :8�:?>C: '?f�=_' 7�: &U�?7?�?�=: d?��&C>= =�A&�'d== 
U�?7C>8�?��&� ��B&U=C=, &U=C���� 8 �c&>? 
.V. ��C?8 [6]. 
8>&� �CC'>�=8?> U&B_-
>?�=, U&_8&�:��=? &d?�=>b >8&��?CB�� B>=8�&C>b 8>&�&8, B�?C>8& �c&>� �?d?�_?�>&8 = 
oBCU?�>&8. 

	 C>>b:f [7-11] U�?7C>8�?�� '?>&7� &�X�=_d== C?>?8&X& 8_='&7?�C>8=: �?7B&��?-
X== ����&X& ����� � &C�&8? C=C>?'� Open Journal System = U�>A&�'?��&� U�&X�''� 
�?>�&_8&7CB&X& X&C�7�C>8?��&X& ��=8?�C=>?> (�?>��m). ��&��=_=�&8�� &C&c?��&C>= 
8>&'>=_d== U�&d?CC 8�c&� �?d?�_?�>&8. �CC'&>�?�� =�C>��'?�>�b��? C�?7C>8, U&_-
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8&�:��=? &C��?C>8=>b U&���� d=B� '?�&U�=:>=�, C8:_���f C U&7X&>&8B&� 8�U�CB ���-
�� = ?X& U�c�=Bd=?�. 


��=_ &�X�=_d== 7&B�'?�>&&c&�&> 8 =_7>?�bCB&� 7?:>?�b�&C>= 8�:8=� &>C�>C>8=? 
C=C>?' U&77?��B= U�=�:>=: �?T?�=: (4���), U�='?�:?'�f 7�: 8>&'>=_d== U�&d?CC 
oBCU?�>�&� &d?�B= C>>b= [12]. �&=CB �?_��b>>&8 =�>?��?B>��b�&� 7?:>?�b�&C>= U�&8&-
7=�C: C�?7= _:8&B, U>?�>&8 = 8>&�CB=f C8=7?>?�bC>8 _ U?�=&7 C 1994 U& 2015 X&7�. 	 B-
�?C>8? =C>&��=B&8 =�A&�'d== =CU&�b_&8�=Cb: �??C>� =_&c�?>?�=� � C�>? ^�Wm ^?7?-
��b��� =�C>=>�> U�&'�T�?��&� C&cC>8?��&C>= (^��4) – http://www1.fips.ru; C?�8=C U&=C-
B U>?�>�&� =�A&�'d== Espacenet = Google Patent Search. 

�?_��b>>� =�>?��?B>��b�&� 7?:>?�b�&C>= [13-16] &>�&C:>C: B &c�C>= =_7>?�bCB&� 7?-
:>?�b�&C>= = U�&d?CC� �?d?�_=�&8�=:. ��= C&7?��> &U=C�=? C&8�?'?���f U&7f&7&8 B 
&d?�B? B�?C>8 �����f C>>?� C =CU&�b_&8�=?' 8>&'>=_d== 8_='&7?�C>8=: 8>&�&8 = 
�?d?�_?�>&8. �C�&8&� C=C>?' :8�:?>C: �C&8?�T?�C>8&8���� '?>&7 �?d?�_=�&8�=: U�&d?C-
C oBCU?�>�&� &d?�B= �����f U�c�=Bd=�.  

�& �?_��b>>' U&=CB _�?X=C>�=�&8���f U�&X�'' 7�: �	R = W� c��= 8�c��� 
C8=7?>?�bC>8, &U=C�8��=? B>��b��? =�A&�'d=&���? C=C>?'� (�4) =CU&�b_�?'�? 8 
=_7>?�bCB&� 7?:>?�b�&C>= [17-23]. �B=? C=C>?'� U�?7�_��?�� 7�: &c?CU?�?�=: 8_='&-
7?�C>8=: ��?�&8 �CU�?7?����&� �?7Bd=&��&� B&��?X== � o>Uf �?7Bd=&��&-
=_7>?�bCB&X& U�&d?CC. �7�B& 8 �=f �?�=_&8�� A��Bd== �?d?�_=�&8�=: c?_ &c�c&>B= 
�?_��b>>&8 oBCU?�>��f &d?�&B �����f C>>?�.  

��&d?CC �CC'&>�?�=: C>>?� U?�?7 =_7�=?' 8 ����&' �����? 8B���?> T?C>b &C�&8-
��f o>U&8 (�=C��&B 1). 
8>&� U&7X&>8�=8?> C>>b� = �U�8�:?> ?� X�8�&'� �?7B>&��, 
B&>&��� �_��?> &>8?>C>8?��&X& �?7B>&�. �?7B>&� &C��?C>8�:?> U&7c&� �?d?�_?�>&8. 
�?d?�_?�>� &d?�=8�> C>>b� = C&C>8�:�> �?d?�_=�, B&>&��� �CC'>�=8?> X�8��� �?-
7B>&� = U�=�='?> �?T?�=? &c =_7�== =�= &>B�&�?�== C>>b=. �>&c����? 7�: U?�>= 
C>>b= �U�8�:�>C: 8 8��C>B�. �C�= U& =>&X' �?d?�_=�&8�=: C>>b: ���7?>C: 8 7&�c&>-
B?, >& &� �U�8�:?>C: 8>&�� 7�: =CU�8�?�=:, U&C�? B&>&�&X& U�&f&7=> 8C? o>U� U�&8?�-
B= C���. 

 

�=C��&B 1 – �C�&8��? o>U� U�&d?CC �CC'&>�?�=: ��B&U=C?� 

	_='&7?�C>8=? C�c°?B>&8 �CC'&>�?��&X& U�&d?CC, 8 C&&>8?>C>8== C =_�&�?���'= 
o>U'= U�?7=_7>?�bCB&� U&7X&>&8B=, U�?7C>8�?�& � �=C��B? 2.  

�U=C���� U�&d?CC �CC'&>�?�=: ��B&U=C?� >�?c�?> 7&�c&>&B, >.B. X�8�&'� �?7B>&-
��, U�= U&7X&>&8B? &�?�?7�&X& 8�U�CB �����, 8 C�>�? C�&B= �?&cf&7='& &c�c>�8>b 
c&�bT&? B&�=�?C>8& U&C>�U=8T=f 8 �?7Bd=� C>>?� = �?d?�_=�. �C>=��: 8>&'>=_d=: 
o>&X& U�&d?CC U&_8&�:?> C&B�>=>b 8�?'?���? = >��7&8�? _>�>� �?7B>&� 8 U�&d?CC? &>-
c&� C>>?� (�=C��&B 3).  
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�=C��&B 2 – �?f�&�&X=�?CB: d?U&�B «
8>&� – �?7Bd=: – �?d?�_?�> – �?7Bd=:» 

 

�=C��&B 3 – �&�b 4��� 8 U�&d?CC? �CC'&>�?�=: ��B&U=C?� 

1 9��� � =�&��� �<<��&�"���+ 
�?�b� =CC�?7&8�=: :8�:?>C: C&B��?�=? 8�?'?���f _>�> �?7Bd=&��&� B&��?X== � 

U�=�:>=? �?T?�=: &c =_7�== ��B&U=C= _ C��> &c�c&>B= �?_��b>>&8 oBCU?�>��f &d?�&B 
�����f C>>?�. 

��: �?�=_d== U&C>8�?��&� d?�= �?&cf&7='&:  
1)� U�&8?C>= C?'�>=�?CB=� ��=_ U�&d?CC �?d?�_=�&8�=: 8 =_7>?�bCB&� 7?:>?�b�&C>=; 
2)� U&C>�&=>b '>?'>=�?CB&? &c?CU?�?�=? C=C>?'� � &C�&8? A��Bd=� U�=�7�?��&C>=, 

f�B>?�=_���=f ��&8?�b B�?C>8 B�=>?�=?8; 
3)� C&_7>b c_� _��=�, &U�?7?�:���� ��&8?�b B�?C>8 ��B&U=C?�; 
4)� �_�c&>>b �X&�=>' &d?�=8�=: ��B&U=C?� 7�: 4���; 
5)� U�&8?C>= U�&cd=� 7�: �_�c&>��&� '>?'>=�?CB&� '&7?�=. 

4?'�>=�?CB=� ��=_ U�&d?CC �?d?�_=�&8�=: 8 =_7>?�bCB&� 7?:>?�b�&C>= U�?7C>8-
�?� 8 �c&>f [24-26]. 	 �'Bf 7��&� C>>b= �CC'>�=8?>C: '>?'>=�?CB&? &c?CU?�?�=? 
C=C>?'�, c_ _��=�, �_�c>�8?>C: �X&�=>' &d?�=8�=: ��B&U=C?� 7�: 4���, U�?7-
C>8�:?>C: U�&cd=: 7�: �_�c&>��&� '&7?�=. 

2 Q���$�����<'�� �K�<*������ <�<��$% &�+ �(��'� '���<�"� ��!��%? <����� 
�_�c&>B = 8�?7�?�=? '>?'>=�?CB&X& &c?CU?�?�=: 7�: 4��� U�?7&C>8�:?> 8&_'&�-

�&C>b &d?�=>b C>>b= � &C�&8�== ��=A=d=�&8���f �?_��b>>&8 �?d?�_=�&8�=:. ��: �_-
�c&>B= '>?'>=�?CB&X& &c?CU?�?�=: U& &d?�B? ��B&U=C?�, U&C>�U��=f 8 �?7Bd=�, 88?-
7?�� &c&_��?�=:, U�?7C>8�?���? 8 >c�=d? 1. 

�Cf&7��'= 7���'= 7�: �c&>� 4��� :8�:�>C: oBCU?�>��? c�b��? &d?�B=, ��=C-
�?���? 7�: C?'= �?_8=C='�f B�=>?�=?8, U�=�7�?��=f B 8f&7�&'� '�&�?C>8� 
X = {x1, x2, …, x7}.  
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�&7�&c�&? �CC'&>�?�=? B�=>?�=?8, 8�=:��=f � ��&8?�b B�?C>8 C>>b=, U�?7C>8�?-
�& 8 �c&>? [25]. ��='?�:?'�� CU=C&B B�=>?�=?8 c�� CA&�'=�&8� 8 �?_��b>>? ��=_ =_-
7>?�bCB=f U&�=>=B = �?B&'?�7d=� 7�: �?d?�_?�>&8 �����f �����&8: 	?C>�=B mA='CB&-
X& X&C�7�C>8?��&X& 8=d=&��&X& >?f�=�?CB&X& ��=8?�C=>?> (http://journal.ugatu.ac.ru), 
Cloud Journal of Science and Technology (http://www.cloudjcup.com), �c�_&8�=? �=��&C>= 
(http://ol-journal.ru). 

�c�=d 1 – �c&_��?�=:, =CU&�b_�?'�? 7�: '>?'>=�?CB&X& &c?CU?�?�=: &d?�B= ��B&U=C?� 

�c&_��?�=? �_��?�=? 
X = {x1, x2, …, x7} R�&�?C>8& oBCU?�>��f c��b��f &d?�&B, ��=C�?���f 7�: C?'= �?_8=C='�f B�=>?�=?8 
T� = {t� | 1õ t�õ3} R�&�?C>8& 7�: &c&_��?�=: '?�� �=_B&X& B�?C>8?��&X& U&B_>?�: B�=>?�=: 
T� = {tc | 4õ tcõ7} R�&�?C>8& 7�: &c&_��?�=: '?�� C�?7�?X& B�?C>8?��&X& U&B_>?�: B�=>?�=: 
T� = {t� | 8õt�õ10} R�&�?C>8& 7�: &c&_��?�=: '?�� 8�C&B&X& B�?C>8?��&X& U&B_>?�: B�=>?�=: 

Okrj 4�?7�=� C�''���� c�� U& B�7&'� B�=>?�=� 
T = [1;10] ��>?�8�, B&>&�&'� U�=�7�?�> _��?�=: C�?7�?X& C�''��&X& c��  

R = {r�, rc, r�} �?�'-'�&�?C>8&, f�B>?�=_���?? ��&8?�b B�?C>8 B�=>?�=?8  
μz1, μz2, μz3 ^��Bd== U�=�7�?��&C>= 7�: 8�7?�?���f ��&8�?� B�?C>8 B�=>?�=: 

Y = {y1, y2, y3} �?�'-'�&�?C>8&, f�B>?�=_���?? ��&8?�b B�?C>8 C>>b= 
 
��=>?�== x1 – x7 ='?�> B�?C>8?���� f�B>?�. 4�?7&8>?�b�&, U�= &d?�B? &7�&X& = >&X& 

�? U&B_>?�: �?CB&�bB='= oBCU?�>'= '&X�> 8&_�=B>b �_��? '�?�=:. �&o>&'�, U& 7=-
�?B>=�?CB&'� _B&�� ^. ��X?�bC «	_='�&X& U?�?f&7 B&�=�?C>8?���f =_'?�?�=� 8 B�?-
C>8?���?» �?&cf&7='& 8�U&��=>b U?�?f&7 &> B�?C>8?���f =_'?�?�=� B B&�=�?C>8?�-
��' [27]. �?C'&>�: � C��?C>8?���? �_�=�=: B&�=�?C>8& = B�?C>8& – o>& �C>= &7�&X& d?-
�&X&, U�?7C>8�:��=? C&c&� C>&�&�� &7�&X& = >&X& �? U�?7'?>. �>& ?7=�C>8& �_�8?>C: 
'?�&� = U�?7C>8�:?> C&c&� X��=d�, &U�?7?�:���� U�?7?�� 8&_'&��&X& B&�=�?C>8?��&X& 
=_'?�?�=: 8 �'Bf 7��&X& B�?C>8. �B&� U&7f&7 U&_8&�:?> &U�?7?�=>b �_��? U& C'�C�� 
�C>��? U&B_>?�= BB �=�X8=C>=�?CB=? U?�?'?���? (>c�=d 2).  

�c�=d 2 – R?� B�?C>8 B�=>?�=?8 &d?�B= C>>?� 

��?C>8?���� U&B_>?�b R?� (c���) �c&_��?�=? min max 
�=_B=� 1 3 T�={t� | 1õt�õ3} 

4�?7�=� 4 7 TC={tc | 4õtcõ7} 
	�C&B=� 8 10 T8={t8 | 8õt8õ10} 

 
�&�&X&8�? _��?�=: '?�� �C>�8�=8�>C: �?7Bd=?� �����. �B=' &c�_&', 7�: U&-

C>�U=8T?� 8 �?7Bd=� C>>b= B�7�� =_ B�=>?�=?8 &d?�=8?>C: >�?': �?d?�_?�>'= U& 7?-
C:>=c��b�&� TB�?. �&���?���? &d?�B= =CU&�b_��>C: U�= �C��>? C�?7�?X& C�''��&X& 
c�� 7�: B�7&X& B�=>?�=::  

(1)�
m

m

j
rec

m
j

kr k

kr
�

�
��

3

1 , 

X7? 
jkr�  – C�?7�=� C�''���� c�� U& B�7&'� B�=>?�=�; 

mjkr  – C�'' c��&8 U& B�=>?-

�=�; 
mreck  – B&�=�?C>8& �?d?�_=�. ���?�=: C�?7�?X& C�''��&X& c�� U�=�7�?�> =�>?�-

8�� T = [1;10]. �&���?���? _��?�=: C�?7�?X& C�''��&X& c�� &B��X�:�>C: 7& d?��f. 
m�&8?�b B�?C>8 B�=>?�=?8 f�B>?�=_�?>C: >?�'-'�&�?C>8&' R = {r�, rc, r�}, U�=�='-

��=' _��?�=: r� – �=_B=� ��&8?�b B�?C>8, r� – C�?7�=�, r� – 8�C&B=�. 	�c&� >��f��&8�?-
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8&� TB�� &d?�B= B�?C>8 &c�C�&8�?� >?', �>& 8 B�>B&8�?'?��&� (�c&�?�) U':>= �?�&-
8?B &7�&8�?'?��& �7?��=8?>C: &> U:>= 7& 7?8:>= U&�:>=� [28-29]. �&o>&'� 8 C8:_= C 
c&�bT=' B&�=�?C>8&' &c�c>�8?'�f B�=>?�=?8 d?�?C&&c�_�& =CU&�b_&8>b ='?��& >��f-
��&8�?8�� TB�� &d?�B= B�?C>8.  

�?�'-'�&�?C>8& r� 8B���?> B�=>?�== �=_B&X& ��&8�: B�?C>8 (1) = &U�?7?�:?>C: Z-
�=�?��&� A��Bd=?� U�=�7�?��&C>= (2). 

(2)� � �
$
$
%

$$
&

'

(




�

�



�
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�

�
�

�

�1

0

1

dO

dOc
cd

Od
cO

dcO

j

j

j

j

j

kr

kr�
�

kr�

kr

�krz)  

X7? ��=max{t�} – 'BC='�b�&? U&�&X&8&? _��?�=? '?�� 7�: �=_B&X& ��&8�: B�?C>8 B�=-
>?�=: (c�=3, d�=d�). 

��U?d?=7�b�: A��Bd=: U�=�7�?��&C>= (3) &U=C�8?> >?�'-'�&�?C>8& r� B�=>?�=?8 
C�?7�?X& ��&8�: B�?C>8 (Q) 

(3)� � �

$
$
$
$

%
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$
$

&

'
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,,,,

j

j

j

j

j

j

krc

ckrc
cc

krjc

ckrjc

ckrc
cc

ckr

ckr

cccckrz

Ob

bOa
ab

Ob
aOd

dOc
cd

cO
cO

dcbaO

0

1

0

2)  

X7? dc=min{tc} = ac=max{tc} – '=�='�b�&? = 'BC='�b�&? U&�&X&8&? _��?�=? '?�� 7�: 
C�?7�?X& ��&8�: B�?C>8 B�=>?�=: (c�=c�, d�=4, a�=7, b�=b�). 

6�=>?�== 8�C&B&X& ��&8�: B�?C>8 (*) &U=C�8?> >?�'-'�&�?C>8& r�. ��& f�B>?�=_�-
?>C: S-�=�?��&� A��Bd=?� U�=�7�?��&C>= (4). 

(4)� � �
$
$
%
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&

'
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�kr
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�kr
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��krz

bO

bOa
ab
aO

aO

baO

j

j

j

j

j

1

0

3)  

X7? b�=min{t�} – '=�='�b�&? U&�&X&8&? _��?�=? '?�� 7�: 8�C&B&X& ��&8�: B�?C>8 B�=-
>?�=: (a�=��, b�=8).  

^��Bd== U�=�7�?��&C>= μziri(xk) f�B>?�=_�?> C�c°?B>=8��� '?�� �8?�?��&C>= �?7B-
>&� 8 >&', �>& _��?�=? C�?7�?X& C�''��&X& c�� 7�: B�=>?�=: (k C&&>8?>C>8�?> �?��>B&-
'� >?�'� ri. ��A=�?CB&? U�?7C>8�?�=? A��Bd=� U�=�7�?��&C>= 7�: 8�7?�?���f ��&8�?� 
B�?C>8 U&B_�& � �=C��B? 4. 

��: C�=�?�=: ��&8�: C�c°?B>=8=_' U�= �CC'&>�?�== C>>?� �?d?�_?�>'= �_�c&>-
�� �?B&'?�7d== U& &d?�B? B�=>?�=?8 8f&7�&X& '�&�?C>8 [30-34]. 
1)� U�= &d?�B? B�?C>8 B�=>?�=: x1 C�?7�?> ��?C>b: ��&8�� B�?C>8 r� f�B>?��& U&��&? 

�CB��>=? =CC�?7�?'&� U�&c�?'� 8 �c&>f 7��X=f 8>&�&8; �CC'&>�?�=? 8���f C&-
8�?'?���f U�&c�?' = �?7&C>>&��&C>b �CB��>=: =CC�?7�?'&� >?'� 8 �c&>f 7��X=f 
8>&�&8 f�B>?��& 7�: ��&8�: B�?C>8 r�. 

2)� 7�: &d?�B= B�=>?�=: x2 c&�bT&? _��?�=? ='??> C>?U?�b �CB��>=: �����f CU?B>&8 
�c&>�. ��= ��&8�? B�?C>8 r�. 8 �c&>? &�= �? �CB��>�,  U�= ��&8�? B�?C>8 r� �C-
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B��>� �?7&C>>&��&. 	�C&B&'� ��&8�� B�?C>8 f�B>?��& &cT=��&? �CC'&>�?�=? 
�����f CU?B>&8 �?T?'&� U�&c�?'�.  

 

�=C��&B 4 – ^��Bd== U�=�7�?��&C>= 7�: i-&X& B�=>?�=: 

3)� ��&8�� B�?C>8 r� B�=>?�=: x3 C8&�C>8?��& &U=C�=? U?�CU?B>=8��f =7?�,  7�: ?X& 8�-
C&B&X& ��&8�: B�?C>8 >=U=��& ��=�=? &�=X=��b��f =7?�. 

4)� &C�&8��' CU?B>&' U�= &d?�B? ��&8�: B�?C>8 B�=>?�=: x4 :8�:?>C: U&��&> =CC�?7&-
8�=:. �>C�>C>8=? U&C>�&8B= U�&c�?'� = 8�8&7&8 C8&�C>8?��& �=_B&'� ��&8�� B�?-
C>8 o>&X& B�=>?�=:. �U=C�=? �?_��b>>&8 �?_8?�T���&X& =CC�?7&8�=: f�B>?��& 
7�: C�?7�?X& ��&8�: B�?C>8 B�=>?�=:. �C�= ��B&U=Cb &f8>�8?> d=B� d?�&C>�&X& =C-
C�?7&8�=:, >& ?� B�?C>8& U& o>&'� B�=>?�=� &d?�=8?>C: BB 8�C&B&?. 

5)� U�= &d?�B? B�=>?�=: x5 B���?8�' AB>&�&' :8�:?>C: &c&C�&8��&C>b U�?7C>8�?���f 8 
��B&U=C= �?_��b>>&8 =CC�?7&8�=:. �C�= �?_��b>>� �? U&7>8?��7?��, >& B�=>?�=� 
C�?7�?> U�=C8=8>b �=_B=� ��&8?�b B�?C>8. ��: �C>=��& U&7>8?��7����f �?_��b>-
>&8 f�B>?�?� ��&8?�b B�?C>8 r�. �&X7 �?_��b>>� =CC�?7&8�=: U&��&C>b� U&7>8?�-
�7?�� �����' =�C>��'?�>�=?', B�=>?�=� C�?7�?> U�=C8&=>b 8�C&B=� ��&8?�b. 

6)� C>��B>��=�&8��&C>b ��B&U=C= &d?�=8?> B�=>?�=� x6. �C�= 8 ��B&U=C= �? 8�7?�?�� 
�_7?��, ��&8?�b B�?C>8 U& o>&'� B�=>?�=� :8�:?>C: �=_B='. ��= &>C�>C>8== _B��-
�?�=: =�= 88?7?�=: B�=>?�=� U�=C8=8?>C: ��&8?�b r�. ��=�=? 8C?f &c�?U�=�:>�f 8 
�����f U�c�=Bd=:f �_7?�&8 f�B>?��& 7�: 8�C&B&X& ��&8�: o>&X& B�=>?�=:. 

7)� �?_��b>>� =CC�?7&8�=: CA&�'��=�&8�� �?&7�&_���& U�= C�?7�?' ��&8�? B�?C>8 
B�=>?�=: x7. �C�= U�?7C>8�?���? �?_��b>>� CA&�'��=�&8�� 8 8=7? U&�&�?�=�, >& 
��&8?�b B�?C>8 o>&X& B�=>?�=: 8�C&B=�. 
4>?U?�b B�?C>8 U�&7?���&� �c&>� �=�? C�?7�?X& C8&�C>8?�� �=_B&'� ��&8�� B�?-

C>8 B�=>?�=?8 x1, x3, x7. 

3 ��=� =����� &�+ �(���"���+ !��"�+ '���<�"� ��!���� <����� 
m�&8?�b B�?C>8 C>>b= f�B>?�=_�?>C: 8�f&7��' >?�'-'�&�?C>8&' Y = {y1, y2, y3}, 

U�=�='��=' _��?�=:: y1 – �=_B=� ��&8?�b B�?C>8, y2 – C�?7�=�, y3 – 8�C&B=�. �d?�B 
B�?C>8 C>>b= U�&=Cf&7=> � &C�&8? c_� _��=� C U�8=�'= >=U «�4V� – ��» = �C>-
�&8�?���f 7�: B�7&X& B�=>?�=: ��&8�?� B�?C>8. W_ _��=�, =CU&�b_�?': U�= &d?�B? 
C>>?�, C&7?��=> c&�bT&? B&�=�?C>8& U�8=� (37= 2187 U�8=�), U&o>&'� 7�: �7&cC>8 ?� 
U�?7C>8�?�=: U�8=� C& Cf&7��'= �c&�'= o�?'?�>&8 &c°?7=�?�� 8 X��UU� (>c�=d 3).  

�CC'&>�=' X��UU� U�8=� % 26, 8�7?�?���� 8 >c�=d? 3 A&�&', U& _��?�=:' C�?7�?X& 
C�''��&X& c�� 7�: B�7&X& B�=>?�=:: C>>b: U&���=� �?>��? �=_B=f (�) &d?�B=, 78? 
C�?7�=f (4) = &7�� 8�C&B�� (	). 4�?7&8>?�b�&, ?� ��&8?�b C�=>?>C: �=_B='.  
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�?B&'?�7d== 7�: 7�b�?�T?� �c&>� C ��B&U=Cb� U&C�? &U�?7?�?�=: ?� ��&8�: B�?-
C>8 U�?7C>8�?�� 8 >c�=d? 4. 

��?7�X?'�? �?B&'?�7d== U&_8&�:�> X�8�&'� �?7B>&�� U&8�C=>b ��&8?�b �c&>&-
CU&C&c�&C>= _ C��> �8?�=�?�=: CB&�&C>= &c�c&>B= ��B&U=C?� = �?d?�_=�, U&C>�U��=f 8 
�?7Bd=�. 

�c�=d 3 – W_ _��=� C=C>?'� &d?�B= ��B&U=C?� 

 

�c�=d 4 – �?B&'?�7d== U& �c&>? C ��B&U=C:'= 

m�&8?�b  
B�?C>8 �?B&'?�7d=: 

y1 �>B�&�=>b '>?�=�� c?_ 8&_'&��&C>= 7&�c&>B=  

y2 
�>U�8=>b C>>b� 8>&�� � 7&�c&>B�. �?&cf&7='& U�&=_8?C>= 7&�c&>B� U& 8C?' B�=>?�=-
:', ��&8?�b B&>&��f &d?��� BB �=_B=� 

y3 �7&c�=>b C>>b� B U?�>= c?_ 7&�c&>&B 

4 �������$ �(���"���+ �!'�*�<�� &�+ ���� 

�X&�=>' 7�: �CC'&>�?��&X& '>?'>=�?CB&X& &c?CU?�?�=: 8B���?> >�= c�&B: 
1. �d?�=8�=? ��B&U=C= U& B�=>?�=:' 8f&7�&X& '�&�?C>8 X. 
2. �U�?7?�?�=? ��&8�: B�?C>8 B�=>?�=: ('�&�?C>8& R). 
3. �U�?7?�?�=? ��&8�: B�?C>8 ��B&U=C= ('�&�?C>8& Y). 
W�&B-Cf?' �c&>� �X&�=>' �_�c&>��&X& '>?'>=�?CB&X& &c?CU?�?�=: 4��� U�?7-

C>8�?� � �=C��B? 5. 
�B=' &c�_&', B�7&'� o�?'?�>� '�&�?C>8 B�=>?�=?8 X �?&cf&7='& C&U&C>8=>b &7=� 

=_ o�?'?�>&8 '�&�?C>8 R, &U�?7?�:��=� ��&8?�b B�?C>8 B�=>?�=:. � &C�&8? U&���?�-
��f &d?�&B, =CU&�b_�: c_� _��=�, �?&cf&7='& &U�?7?�=>b C&&>8?>C>8���=� o�?'?�> '�&-
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�?C>8 Y, f�B>?�=_���?X& ��&8?�b B�?C>8 C>>b=. �?_��b>>&' �c&>� C=C>?'� :8�:?>C: 
8�c&� �b>?��>=8� (&>B�&�=>b, 7&�c&>>b, &7&c�=>b), �=c&�?? C&&>8?>C>8���?� B�?C>8� 
C>>b= (�=_B&?, C�?7�??, 8�C&B&?). 

 

�&�?d

�&7C�?> B&�=�?C>8 B�=>?�=?8 
U& ��&8�:' 

W��� 
��=C�?���?  

�?d?�_?�>'= 7�: 
B�7&X& B�=>?�=:

���&

�U�?7?�?�=? X��UU� U�8=� =_ 
c_� _��=� «�4V�-��»

�U�?7?�?�=? �=c&�?? U&7f&7:�?� 
X��UU� U�8=� =_ c_� _��=�

�C��> C�?7�?X& C�''��&X& 
c�� 7�: B�=>?�=:

�U�?7?�?�=? ��&8�: B�?C>8 
C>>b=

	�8&7 _��?�=: ��&8�: B�?C>8 
C>>b=

�C��> _��?�=� A��Bd== 
U�=�7�?��&C>= 7�: B�=>?�=:

�U�?7?�?�=? ��&8�: B�?C>8 
B�=>?�=:

�=B� U& x

�U�?7?�?�=? C�?7�?X& 
c�� 7�: B�7&X&

�=B� U& B�=>?�=:' &>
 x1   7&  x7  

�=B� U& B�7&'� B�=>?�=� 7�: 
&U�?7?�?�=: ��&8�: B�?C>8

	�8&7 ��&8�: B�?C>8 
7�: B�=>?�=:

	��=C�?�=? _��?�=: A��Bd=� 
U�=�7�?��&C>= U& _��?�=� 
C�?7�?X& C�''��&X& c��

R?� ��&8�?� 
B�?C>8 B�=>?�=:

�&�&X&8�? _��?�=: 7�: A��Bd=� 
U�=�7�?��&C>= &U�?7?�:�> '?�� = 
�C>�8�=8�>C: �?7Bd=?� �����

	��=C�?�=? B&�=�?C>8 B�=>?�=?8 
U�=�7�?��=f B �=_B&'�, C�?7�?'� = 
8�C&B&'� ��&8�� B�?C>8 C>>b= 

 

�=C��&B 5 – 
�X&�=>' �c&>� 4��� 
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5 �*��K�(�+ $���$�����<'��� �K�<*�����+ &�+ �(��'� '���<�"�  
��!��%? <�����  
�& �?_��b>>' >?C>&8&� oBCU��>d== �_�c&>��&X& �X&�=>' 4��� 8 �?7Bd== 

����� «Ab ovo… (4 C'&X& ���…)»1 (�&' 8>&�&� _ 2014 X&7) =_ 35 U�?7C>8�?���f 8 
�?7Bd=� � �CC'&>�?�=? ��B&U=C?� 19 C>>?� c��& &>&c��& 7�: U?�>=, 16 C>>?� c��= 
&>B�&�?�� c?_ 8&_'&��&C>= 7&�c&>B= U& U�=�=�? �=_B&X& ��&8�: B�?C>8 (�=C��&B 6). 
4�?7�?> &>'?>=>b �>&, c&�?? 70% C>>?� =_ �=C� &7&c�?���f 8 U�&d?CC U�?7=_7>?�bCB&� 
U&7X&>&8B= &>U�8�?�� 8>&�' � 7&�c&>B�, = >&�bB& 30% =_ �=f U�=�:>� c?_ 7&�c&>&B.  

 

�=C��&B 6 – �CU�?7?�?�=? U&C>�U=8T=f 8 �?7Bd=� C>>?� U& ��&8�:' B�?C>8 

��='?� �c&>� 4��� 7�: '>?�=�&8, U&C>�U=8T=f 8 �?7Bd=� ����&X& ����� «Ab 
ovo… (4 C'&X& ���…)» U�=8?7?�� 8 >c�=df 6-8. ��8=� c_� _��=�, =CU&�b_�?'�? 
7�: &U�?7?�?�=: ��&8�: B�?C>8 �CC'&>�?���f C>>?�, U�?7C>8�?�� 8 >c�=d? 5.  

�c�=d 5 – ^�X'?�> c_� _��=� 

 

4>>b? «�?�=_d=: _7�= U�=�:>=: �?T?�=� 8 ���=�&8�== B�b?���f oBCB8>&�&8, 
='?��=f &d?�B= U& �?CB&�bB=' B�=>?�=:'» (8>&�&8 	?�=B�&8 	.4., Rf'�7&8&� 4.�., 
�c�&8 
.
.)2 U&C�? oBCU?�>�&� &d?�B= c�� U�=C8&?� C�?7�=� ��&8?�b B�?C>8 (X��UU 
U�8=� %2) = �?B&'?�7&8� U?�>b U&C�? 7&�c&>B=.  

�c�=d 6 – ��='?� &U�?7?�?�=: ��&8�: B�?C>8 C>>b=, ='?��?� C�?7�=� ��&8?�b  

�	����� 
�
��	� 	�������� 

x1 x2 x3 x4 x5 x6 x7 

�BCU?�> 1 4 6 5 6 7 8 5 

�BCU?�> 2 5 5 7 5 8 8 6 

                                                           
1 http://elibrary.ru/item.asp?id=23228622 
2 	?�=B�&8 	.4. �?�=_d=: _7�= U�=�:>=: �?T?�=� 8 ���=�&8�== B�b?���f oBCB8>&�&8, ='?��=f &d?�B= U& �?-
CB&�bB=' B�=>?�=:' / 	.4. 	?�=B�&8, 4.�. Rf'�7&8, 
.
. �c�&8 // Ab ovo… (4 C'&X& ���…). 2014. �. 2. –  
Q. 42-47. 
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�	����� 
�
��	� 	�������� 

x1 x2 x3 x4 x5 x6 x7 

�BCU?�> 3 6 5 6 7 6 7 4 

9	�&�����  

Okrj 5 5 6 6 7 8 5 

m�&8?�b B�?C>8 B�=>?�=: Q Q Q Q Q * Q 

��B&U=Cb «	�=:�=? >?f�&�&X=�?CB=f AB>&�&8 � 8�f&7, C&C>8 = C8&�C>8 C'&��» (8-
>&� R��B=� 
.�.) U&C�? oBCU?�>�&� &d?�B= U&���=� �=_B=� ��&8?�b B�?C>8 (X��UU 
U�8=� %21). 4�?7&8>?�b�&, ?? �?B&'?�7&8�& &>B�&�=>b c?_ 8&_'&��&C>= 7&�c&>B=.  

�c�=d 7 – ��='?� &U�?7?�?�=: ��&8�: B�?C>8 C>>b=, ='?��?� �=_B=� ��&8?�b  

�	����� 
�
��	� 	�������� 

x1 x2 x3 x4 x5 x6 x7 

�BCU?�> 1 5 3 6 3 3 3 2 

�BCU?�> 2 5 2 7 3 3 2 2 

�BCU?�> 3 6 2 6 3 3 2 2 

9	�&�����  

Okrj 5 2 6 3 3 2 2 

m�&8?�b B�?C>8 B�=>?�=: Q 1 Q 1 1 1 1 

 
4>>b? «�?_��b>>� U�?7U�&?B>�&X& &cC�?7&8�=: 7�: �CU&_�8�=: = B�CC=A=Bd== 

U&8?�f�&C>��f 7?A?B>&8 f&�&7�&B>�&X& U�&B> � &C�&8? �?��>B=f �?��&���f C?>?�» 
(8>&�&8 R=B&8 
.�., V&X��&8&� �.4.)3 U&C�? oBCU?�>�&� &d?�B= c�� U�=C8&?� 8�C&B=� 
��&8?�b B�?C>8 (X��UU U�8=� %30). �&�=�?C>8& &d?�&B: 78? C�?7�=f, U:>b 8�C&B=f, �&�b 
�=_B=f. 4>>b: �?B&'?�7&8� B U?�>= c?_ 7&�c&>B=.  

�c�=d 8 – ��='?� &U�?7?�?�=: ��&8�: B�?C>8 C>>b=, ='?��?� 8�C&B=� ��&8?�b  

�	����� 
�
��	� 	�������� 

x1 x2 x3 x4 x5 x6 x7 

�BCU?�> 1 9 8 7 8 9 7 8 

�BCU?�> 2 8 8 6 8 8 6 9 

�BCU?�> 3 10 9 7 8 9 6 9 

9	�&�����  

Okrj 9 8 7 8 9 6 9 

m�&8?�b B�?C>8 B�=>?�=: * * Q * * Q * 

                                                           
3 R=B&8 
. �. �?_��b>>� U�?7U�&?B>�&X& &cC�?7&8�=: 7�: �CU&_�8�=: = B�CC=A=Bd== U&8?�f�&C>��f 7?A?B>&8 
f&�&7�&B>�&X& U�&B> � &C�&8? �?��>B=f �?��&���f C?>?� / 
.�. R=B&8, �.4. V&X��&8 // Ab ovo… (4 C'&X& ��-
�…). 2014. �. 2. – Q. 94-100. 
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1�'�@����� 
�_�c&>��&? '>?'>=�?CB&? &c?CU?�?�=? U&_8&�=�& U�?7�&�=>b ��=A=Bd=� U�&d?C-

C �?d?�_=�&8�=: _ C��> =CU&�b_&8�=: ?7=�&� C=C>?'� B�=>?�=?8, '?� B�?C>8 = �?B&-
'?�7d=� U& =f &d?�=8�=�.  

��?7�&�?� A&�'�� �C��> C�?7�?X& C�''��&X& c�� U& B�7&'� 8�:8�?��&'� B�=-
>?�=� = A��Bd=� U�=�7�?��&C>=, C>8:�=? 8 C&&>8?>C>8=? �CC�=>��&? _��?�=? C >?�'-
'�&�?C>8&', f�B>?�=_���=' B�?C>8& C>>b=. �_�c&>���? �?B&'?�7d== U&_8&�:> 
X�8�&'� �?7B>&�� U&8�C=>b ��&8?�b �c&>&CU&C&c�&C>= _ C��> �8?�=�?�=: CB&�&C>= &c-
�c&>B= ��B&U=C?� = �?d?�_=�, U&C>�U��=f 8 �?7Bd=�. 


8>&�� U&�X�>, �>& U�?7�&�?���� U&7f&7 U&_8&�=> �C>=��& 8>&'>=_=�&8>b U�&-
d?CC �?d?�_=�&8�=:, �>& CU&C&cC>8�?> C&B��?�=� 8�?'?���f _>�> � &>c&� '>?�=�&8 
B U�c�=Bd== 8 ����&' �����?;  >B�? '&�?> c�>b U�='?��� �? >&�bB& 8 U�?7'?>�&� &c-
�C>= =_7>?�bCB&� 7?:>?�b�&C>=, �& = 8 7��X=f &c�C>:f, _7�'= B&>&��f :8�:?>C: &d?�B 
�����f �c&>, �U�='?�, U�= &d?�B? B�?C>8 B8�=A=Bd=&���f �c&> 8 �'Bf &c�_&8-
>?�b�&X& U�&d?CC4. 

	 7�b�?�T?' U��=��?>C: �_8=>=? U�?7C>8�?��&� '?>&7=B=, 8 �C>�&C>= �C&8?�T?�-
C>8&8�=? C=C>?'� B�=>?�=?8 = �C��> 8?C&8 7�: B�7&X& B�=>?�=:,  >B�? 7&�c&>B c_� 
U�8=� 4���. 
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Abstract 
The review process is an important step in the selection of manuscripts for publication. Low-quality articles negatively 
affect the reputation of the scientific journal. Existing ways of organizing the review process require significant time to 
process reviews. The purpose is to reduce time required for the selection of manuscripts editors by using the system of 
decision-making for the partial automation of the review process. The presented algorithm of mathematical support for 
a software decision-making system about the quality of research papers includes: evaluation of manuscripts by experts 
on the proposed criteria to determine the level of quality and the quality level of the manuscript. The use of software 
reduces time and labor costs for the editor in the articles selection process. The authors propose to unify the review pro-
cess through the usage the system of criteria, quality measures and recommendations for their evaluation. It allows to 
reduce the level of referee’s subjectivity and select the best articles for publication in the journal. 
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