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4>
>b: &U=C�8
?> U�?7�&�?���� 
8>&�&' A�
B>
�b��� U&7f&7 B C>��B>��=�&8
�=� _�
�=�, 
B-
>=8�& =CU&�b_�?'�� 7�: �
_�
c&>B= &�>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=�, 8 U?�8�� &�?�?7b, 8 
&c�
C>= o�?�X?>=B=. 	8&7=>C: '?>&7&�&X=�?CB&? U&�:>=? A�
B>
�b�&X& =�A&�'
d=&��&X& U�&-
C>�
�C>8
 = U&�:>=? A�
B>
�b�&� C>�
>=A=d=�&8
��&� '&7?�=. ��=8&7:>C: '
>?'
>=�?CB&? &U=-
C
�=? o>&� '&7?�= = U�='?� &U�?7?�?�=: ?� A�
B>
�b�&� �
_'?��&C>=. �
CC'
>�=8
�>C: U�='?�� 
U�='?�?�=: A�
B>
�b�&X& U&7f&7
 = A�
B>
�b�&� C>�
>=A=d=�&8
��&� '&7?�= 8 �
c&>
f, 8�U&�-
�?���f U&7 ��B&8&7C>8&' 
8>&�
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^�
B>
�b��� U&7f&7 c�� U�?7�&�?� 
8>&�&' 8 7?8:�&C>�f X&7
f U�&T�&X& 8?B
 [1], = 

�
_8=> 8 '&�&X�
A== [2]. 4�?7�?> _
'?>=>b, �>& 8 C8&� 8�?': o>&> U&7f&7 8�_�8
� �?U&�='
-
�=?, >?' �? '?�??, &� U�&T�� =CU�>
�=? 8�?'?�?' = C?��
C U&���
?> �&8&? _8��
�=?, 8 �
C>-
�&C>=, 8 C8:_= C 8&_'&��&C>b� ?X& U�='?�?�=: 7�: &c&C�&8
�=: d?�?C&&c�
_�&C>= 88?7?�=: 
'?>
-'?>
-…��&8�?� U�= U�&?B>=�&8
�== &�>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=� �
_�=���f 
U�?7'?>��f &c�
C>?�, �>& c�7?> U&B
_
�& �=�? �
 U�='?�
f, C8:_
���f C o�?�X?>=B&�. 

1 ���+��� ;��'������<�� 
	 90-? X&7� U�&T�&X& C>&�?>=: 8 �
_��f &c�
C>:f _�
�=: 
B>=8�& &C&_�
8
�&Cb, �>& 

'�&X=? =_��
?'�? C=C>?'�, &c°?B>� = U�&d?CC� ='?�> A�
B>
�b��� C>��B>��� [3-5]. �&�:-
>=? «���	���», 8U?�8�? 88?7���&? R
�7?�bc�&>&' 8 1975 X&7�, &c&_�
�
?> T=�&B=� B�
CC 
?C>?C>8?���f = =CB�CC>8?���f >&U&�&X=�?CB=f A&�', X�
8�&� &C&c?��&C>b� B&>&��f :8�:-
?>C: C
'&U&7&c�
: =?�
�f=�?CB= &�X
�=_&8
��
: C>��B>��
 [6]. Q��
�
�
���, =�= '
CT>
c-
�
: ����������
��!, :8�:?>C: f
�
B>?���' C8&�C>8&' A�
B>
�b��f C>��B>��. R
>?'
>=�?-
CB= A�
B>
� &U�?7?�:�> B
B '�&�?C>8& C ��
��
�, =�= ��
��
�, �
_'?��&C>b� (U&C�?7�:: 
f
�
B>?�=_�?> CB&�&C>b �8?�=�?�=: (=�= �'?�bT?�=:) o�?'?�>&8 A�
B>
�
 C �8?�=�?�=?' 
(=�= �'?�bT?�=?') =�>?�8
�
 '
CT>
c&8, �
 B&>&�&' A�
B>
� �
CC'
>�=8
?>C:). 	 B
�?C>8? 
'
>?'
>=�?CB&X& 
UU
�
>
 U�?7�
X
?>C: =CU&�b_&8
>b &c&c�?�=? 7=AA?�?�d=
�b�&X& = =�-
>?X�
�b�&X& =C�=C�?�=: �
 7�&c��? (8B���
: B&'U�?BC��?) U&�:7B= U�&=_8&7�&� = B�
>�&-
C>= =�>?X�
�
, C 88?7?�=?' 7�: �?X& �&8&X& �
='?�&8
�=: «A�
B>
�b�&? =C�=C�?�=?» [7]. 
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R
>?'
>=�?CB=� C'�C� A�
B>
�b�&C>=, C8:_�8
?'�� C 7�&c�&� =�= �?d?�&� �
_'?��&-
C>b�, 7&8&�b�& 
cC>�
B>?�, _
>& X?&'?>�=�?CB=� C'�C� A�
B>
�b�&C>= c&�?? �
X�:7?� = 
U�&C>. �X& '&��& >�
B>&8
>b (=CU&�b_�: C8&�C>8& C
'&U&7&c=: A�
B>
�&8) B
B c?CB&�?���� 
(88?�f = 8�=_) - U=�
'=7� ?7=�&&c�
_�& =_'?�:��=fC: C>�U?�?�, U�=��' >
B
: «�?C>�=d
» 
'
CT>
c&8 '&�?> c�>b �? >&�bB& =?�
�f=�?CB=-X?&'?>�=�?CB&�, �& = CB��>&� 8& 8�?'?��&' 
U&8?7?�== C=C>?'�. ^=_=�?CB=� C'�C� A�
B>
�
 =���C>�=���> C>
8T='= ��? f�?C>&'
-
>=���'= U�='?�
'= B�&�� 7?�?8
, 8?>8= ?�=, �=C>
 U
U&�&>�=B
. ��='?�
'= A�
B>
�b�&C>= 
8 U�&C>�
�C>8? '&X�> c�>b '&7?�b C&��?��&� C=C>?'� = U�
�?>
��
: '&7?�b 
>&'
; A�
B-
>
�b�&C>= 8& 8�?'?�= - B�&�=�&8
�=? =�= �
_8=>=? �
C>?�=: =_ C?'?�=. 

	 [4] X&8&�=>C: & >&', �>& A�
B>
�b�&C>b – o>& C8&�C>8& �? C
'&X& &c°?B>
, 
 C8&�C>8&, 
B&>&�&? U&'&X
?> ���T? U&�:>b U�=�&7� &c°?B>
. 	 �
T?' C���
? A�
B>
�b�&C>b =CU&�b_�-
?>C: �? 8 '
>?'
>=�?CB&', 
 8 A=�&C&ACB&' C'�C�?, B
B '?>&7&�&X=�?CB&? C8&�C>8&, U&_8&-
�:��?? &7�&8�?'?��&? �
CC'&>�?�=? �
_�&'
CT>
c��f &c°?B>&8 = U�&d?CC&8 C C&f�
�?�=-
?' =�8
�=
�>
 U�= =_'?�?�== '
CT>
c
. 

2 Q���&�������<'�� *��+��� ;��'�������� ��;��$�(������� *��<����<�"� 
4B&�&C>b &c�
���?�=: A�
B>
�b��f C>��B>�� 8 �
_��f &c�
C>:f _�
�=: (8 A=_=B?, X?&-

�&X==, c=&�&X== [4-5] = 7�.) U&_8&�=�
 C7?�
>b U�?7U&�&�?�=?, �>& _�
�=:' >
B�? U�=C��? 
C8&�C>8& A�
B>
�b�&C>=. ��&c�?'
 C>��B>��=�&8
�=: _�
�=� �
=c&�?? 
B>=8�& �
CC'
>�=-
8
?>C: 8 �
'B
f �
���&X& �
U�
8�?�=:, �C�&8�& �
_�8
?'&X& «=CB�CC>8?���� =�>?��?B>». 
�?C'&>�: �
 >&, �>& >?&�?>=B= o>&X& �
U�
8�?�=: C>
�
�>C: �? =CU&�b_&8
>b U&�:>=? «=�-
A&�'
d=:», A
B>=�?CB= o>&> >?�'=� >�
B>�?>C: �? 8 C'�C�? o�>�&U=��&� '?�� �?&U�?7?-
����&C>= �?��&�
, 
 B
B '?�
 U�=�
�?�=: _�
�=� �=c& C=�&�=' U&�:>=: «_�
�=: & U�?7-
'?>�&� &c�
C>=» [8]. 	 B
�?C>8? �
c&�?X& U&�:>=: 8 >?&�== =CB�CC>8?��&X& =�>?��?B>
 c?-
��>C: &U�?7?�?�=? &����� B
B &C�&8��f _
B&�&'?��&C>?� U�?7'?>�&� &c�
C>= (���), U&_8&-
�:��=f �?�&8?B� �?T
>b B&�B�?>��? U�&=_8&7C>8?���?, �
����? = 7��X=? _
7
�=, >.?. &��-
��) =�>?�U�?>=���>C: B
B A
B>�, U&�:>=:, 8_
='&C8:_=, &d?�B=, U�
8=�
, o8�=C>=B= (A
B>=-
�?CB=? _�
�=:), 
 >
B�? C>�
>?X== U�=�:>=: �?T?�=: 8 o>&� &c�
C>= (C>�
>?X=�?CB=? _�
�=:) 
[9]. 

��?7�&�?��
: B&�d?U>�
�b�
: '&7?�b C>��B>��=�&8
�=: _�
�=� &C�&8
�
 �
 U�?7C>
8-
�?�== �
_��f A&�' (8=7&8) _�
�=� B
B &c°?B>&8 �
CC�&?��&X& (C>�
>=A=d=�&8
��&X&) U�&-
C>�
�C>8
 [1, 2]. 

%��
���
�
��
� ��
��������
 &U�?7?�:?>C: B
B U�&C>�
�C>8&, 8 B&>&�&? &>&c�
�
?>C: 
8C: 7&C>�U�
: �
' =�A&�'
d=: & �=_�?7?:>?�b�&C>= �=8�f = A��Bd=&�=�&8
�== >?f�=�?-
CB=f &c°?B>&8 - =_8?C>�
: �
' �
C>b _�
�=� & B
�>=�? '=�
. �&7 
�Z�	�
� 8 o>&' =�A&�'
-
d=&��&' U�&C>�
�C>8? c�7?' U&�='
>b �?B&>&��� C&8&B�U�&C>b C8&�C>8, U�&:8�:��=fC: 8 
8=7? �?
�b�&X& &c°?B>
 =�= U�&d?CC
. Q�#�
��! 
�Z�	�� - o>& =�8
�=
�>, C&8&B�U�&C>b C�-
�?C>8?���f = �?=_'?�:��=fC: C8&�C>8 &c°?B>
. �&X7
 ���
���
�) - o>& C&8&B�U�&C>b &U=-
C
�=: C���&C>?� = &>�&T?�=� '?�7� �='= (U&C�?7�=? U&�&�7
�> =_'?�:��=?C: C8&�C>8
 
&c°?B>&8). 	 =�A&�'
d=&��&' U�&C>�
�C>8? '&��& U�?7C>
8=>b C���&C>b B
B 7=CB�?>��� 
>&�B� - «C8��>B�» U&��&� =�A&�'
d== &c &c°?B>?, 
 &>�&T?�=: - B
B 8?B>&��. 

��?7�
X
?'
: B&�d?U>�
�b�
: '&7?�b �
_8
�
 ��������
��
����
� ���	���!�
� �
��-
�!� (=�= /Q-�
���!�). ��= U&C>�&?�== ^4-'&7?�= 88&7=>C: U&�:>=? ���
���
�
���( ��-
�
� - U&7U�&C>�
�C>8, &c°?7=�:��=f &7�&>=U��? =�A&�'
d=&���? &c°?B>�, >.?. &c°?B>�, 
&U�?7?�:?'�? C&8&B�U�&C>b� C8&�C>8, :8�:��=fC: C��?C>8?���'= 8 o>&' �
CC'&>�?�== 
(B&&�7=�
> 7
��&X& U&7U�&C>�
�C>8
). 
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^4-'&7?�b &U�?7?�:?>C: B
B C&8&B�U�&C>b �?U?�?C?B
��=fC: C�&�8 (=�A&�'
d=&���f 
'=�&8) = =f &>&c�
�?�=� 8 =�A&�'
d=&��&' U�&C>�
�C>8?. �
�7&'� ��&8�� C&&>8?>C>8�?> 
C8&� C�&� (C>�
>
) o>&X& U�&C>�
�C>8
, =, C�?7&8
>?�b�&, C8&� =�A&�'
d=&���� '=�; U&C�?-
7&8
>?�b�&C>b &>&c�
�?�=� &>�
�
?> U�&d?CC U&_�
�=:. ��
A=�?CB= ^4-'&7?�b �7&c�& 
U�?7C>
8�:>b 8 8=7? C&8&B�U�&C>= 8�&�?���f CA?�=�?CB=f &c&�&�?B. ��A&�'
d=&���� 
&c°?B>, &c&_�
�
?'�� �C�&8�& >&�B&� �
 &7�&� =_ CA?�, 8 C8&� &�?�?7b, '&�?> c�>b �
CC�&-
?� U�= �?&cf&7='&C>= c&�?? 7?>
�b�&X& ?X& �
CC'&>�?�=: (8&_8�
�
:Cb B 
�
�&X== C «�
-
C>=��&-8&��&8�' 7�
�=_'&'», 8 &7�&' C���
? '&�?> c�>b �7&c�& �
CC'
>�=8
>b C�&���� 
&c°?B> B
B >&�B�, 
 8 7��X&' - U?�?�>= B c&�?? 7?>
�b�&'� �
CC'&>�?�=� 8�c�
��&X& &c°?B-
>
 U�= C&f�
�?�== «>&�?��&X&» U�?7C>
8�?�=: 7��X=f). 

�&CB&�bB� _�
�=: ��c&X& =CC�?7&8
>?�: �? 8C?&c°?'���=, B
�7�� U�
B>=�?CB= �
c&>
-
?> C& C8&=' «A�
B>
�&'» _�
�=� - «8��?_B&�» =_ =�A&�'
d=&��&X& U�&C>�
�C>8
, B&>&��� 
'&��& U�?7C>
8=>b 8 8=7? B&��C
 =�= U=�
'=7�, �>& C&&>8?>C>8�?>, �
U�='?�, 8�7?�?�=� 
7=Cd=U�=� U�= =_��?�== �?
�b�&X& '=�
. �&X7
 �
T
 CA?�
 &B
_�8
?>C: C&C>&:�?� =_ '�&-
�?C>8
 U=�
'=7 «B&��C&8», �>& C&X�
C�?>C: C «U=�
'=7
'= _�
�=�» 8 B&X�=>&�&X== [9]. 

�>8?> �
 �
C>& _
7
8
?'�� 8&U�&C U�= &cC��7?�== A�
B>
�b�&X& U&7f&7
: «�&�?'� 
A�
B>
�b�&C>b, 
 �? �?B��C=:?», C&C>&=> 8 >&', �>& '� C�=>
?' �?B��C=� �
C>��' C���
?' 
U�&:8�?�=: A�
B>
�b�&C>=. W&�?? >&X&, A�
B>
�b��� U&7f&7 '&�?> �
CC'
>�=8
>bC: B
B 
&c&c�?�=? &c°?B>�&X& U&7f&7
 B U�&?B>=�&8
�=� U�&X�
''��f = =�A&�'
d=&���f C=C>?'. 

3 M��$���=�"����� �*�<���� ;��'������� <�����;�(���"����� $�&��� 
�=�? A&�'��=���>C:, C =CU&�b_&8
�=?' &c&_�
�?�=� >?&�?>=B&-'�&�?C>8?��&X& &U=-

C
�=: ^4-'&7?�=, &C�&8��? U�=�d=U� U�?7�
X
?'&X& '?>&7=�?CB&X& U&7f&7
 B C>��B>��=-
�&8
�=� _�
�=� ��� [2]. 

	C: C��?C>8���
: =�A&�'
d=: & ��� (_�
�=: & �?
�b��f &c°?B>
f = U�&d?CC
f) '&�?> 
c�>b &>&c�
�?�
 8 =�A&�'
d=&��&? U�&C>�
�C>8& L, C&C>&:�?? =_ =�A&�'
d=&���f &c°?B-
>&8 li: 

� 
L l i ni� �, , .1  
��A&�'
d=&���� &c°?B> li U�?7C>
8�:?>C: 8 8=7? C&8&B�U�&C>= C8&�C>8 Pj,  &>�
�
��=f 

�?
�b��� &c°?B> =�= U�&d?CC: 
� 
l P j mi j� �, , .1  

��
�=: �?B&>&�&� ��� '&X�> c�>b C>��B>��=�&8
�� C U&'&�b� ^4-'&7?�=, &U�?7?�:?-
'&� >�&�B&� (S, F, G) = U�?7C>
8�:��?� U�&C>�
�C>8& L 8 8=7? C�&�8 (=�A&�'
d=&���f '=-
�&8) &7�&>=U��f &c°?B>&8 li, ?C�=: 
1)� B
�7�� =�A&�'
d=&���� '=� S '&�?> c�>b �
CC�&?�; 
2)� =�A&�'
d=&���� &c°?B> li  - C&8&B�U�&C>b o�?'?�>
���f =�= C�&���f C8&�C>8; 
3)� _
7
�� �
_c=?�=: S �
 C�&= &7�&>=U��f &c°?B>&8 

� 

� �jissSs

nisS

jii

i

����
��

,,
,,1,

��
 

>
B=?, �>& C�&� Si 8 C8&� &�?�?7b '&�?> c�>b �
CC�&?�; 
4)� _
7
�& '�&�?C>8& &>&c�
�?�=� F (=_ ��c&X& C�&: 8 B
�7��) 

� 
 � 

� �

F F s s F f l l

s s S l s l s

j
i

i j j
l

m
k

k m

i j k i m j

� � � �

� � �

: , : ,

, , , ,  
>
B=f, �>& C&f�
�:�>C: =�8
�=
�>� (C��?C>8?���? C8&�C>8
 ��c&X& li =�= 8C?f li � sj); 
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5)� _
7
�& '�&�?C>8& =�8
�=
�>&8 G (=�8
�=
�> _
7
�>C: �&X=�?CB&� A��Bd=?� (U�?7=B
-
>&'), U�=�='
��?� _�
�?�=? «=C>=�
» =�= «�&�b»), &U�?7?�:?'&? >�&�B&� 

� � ,,1,,1,,,0 mjnigGG ji ��  
X7? Go - =�8
�=
�> �
_c=?�=: S, Gi - =�8
�=
�> C�&: si, gj - =�8
�=
�> &c°?B>
 lj, 
Go(S) – «=C>=�
», ?C�= (G1(s1) � G2(s2) … � Gn(sn)) – «=C>=�
», 
 
Gi(Si) – «=C>=�
», ?C�= (g1(l1) � g2(l2) … � gm(lm)) – «=C>=�
». 
�
 �=C��B? 1 U&B
_
� A�
X'?�> ^4-'&7?�= (7�: �
_c=?�=: S), X7? 8�7?�?� B&��C (C&&>-

8?>C>8���=�, �
U�='?�, ���), 8 B&>&�&' U&B
_
�� C�&= Si = 8&_'&���? &>&c�
�?�=: Fj
i . 

 
�=C��&B 1 - ��='?� X�
A=�?CB&X& U�?7C>
8�?�=: A�
B>
�b�&� C>�
>=A=d=�&8
��&� '&7?�= 

4 .&�� �= *�&?�&�" ' �*��&�����@ ��=$����<�� M�-$�&��� 
��= =�A&�'
d=&��&' '&7?�=�&8
�== =�= =_8�?�?�== _�
�=� &c &c°?B>? '&��& �C�&8�& 

U&'?C>=>b 8 d?�>� ^4-'&7?�= =_��
?'�� &c°?B>, C�=>
:, �>& ?X& C���&C>b &B���?�
 «C�&:-
'=» =�A&�'
d==, B
�7�� =_ B&>&��f f
�
B>?�=_�?> B
B&�->& 
CU?B> (A��Bd=&�
�b��� C&-
8&B�U�&C>b 
CU?B>&8) �=_�?7?:>?�b�&C>= &c°?B>
. 

�&X7
 8�?T�:: U&8?�f�&C>b CA?�� ?C>b U�&C>�
�C>8& 7
���f, U�=�?' �
' =_8?C>��, B
B 
U�
8=�&, >&�bB& �?B&>&��? >&�B= o>&� U&8?�f�&C>=. 	��>�?��=? C�&= – C�&= _�
�=� &c &c°-
?B>?, = &�= >?' «B&�d?�>�=�&8
��??», =�= 
X�?X=�&8
��??, �?' «c�=�?» B C���&C>= &c°?B>
 
(=�= �?' >&��?? &U=C�8
�> &c°?B>). �>&c�
�?�=: C�&�8 '&��& C&U&C>
8=>b C U?�?f&7
'= &> 
A
B>&8 – B U&�:>=:', 7
�?? – B U�
8=�
', _
B&�&'?��&C>:', _
B&�
'. 	 C8:_= C o>=', &>>
�-
B=8
:Cb &> U&�:>=� «&c�
C>b _�
�=�» = «X��c=�
 _�
�=�», '&��& �
CC'&>�?>b &7=� =_ U&7-
f&7&8 B &U�?7?�?�=� A�
B>
�b�&� �
_'?��&C>= ^4-'&7?�=. 

��='?�=' A&�'
�b��� '?>&7, B&>&��� U&_8&�=> U&���=>b B
B C>?U?��&� _
B&�, >
B = 
8��
_=>b C>?U?��&� U&B
_
>?�b �?�?_ A�
B>
�b��� �
_'?��&C>b. 

��C>b X=U&>?>=�?CB
: &c�
C>b _�
�=� ='??> «7�=��» L (�=C��&B 2a), X7? �?B&>&�
: �
C>b 
(&c�
_�& X&8&�:, «�
CC?B
��
:» X=U&>?>=�?CB�� &c�
C>b _�
�=:) �
' �?=_8?C>�
 – C'. �=C�-
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�&B 2c. 	 B
�7&� &c�
C>= _�
�=� 8C? �
8�& &C>
�>C: �?=_8?7
���? &c�
C>= (�=C��&B 28). 
�&X7
 U�&d?CC U&���?�=: �&8�f _�
�=� '&��& U�&=���C>�=�&8
>b �=C��B&' 3. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

(a) (c) (8) 

�=C��&B 2 – 4&&>�&T?�=? =_8?C>�&X& = �?=_8?C>�&X& 8 X=U&>?>=�?CB&� &c�
C>= _�
�=: 

 
 
 
 
 
 

�=C��&B 3 – �c�
_�
: B
�>=�
 U�&d?CC
 U&���?�=: _�
�=� 

�&���
?'
: 8 =>&X? C>��B>��
 (C'. �=C��&B 3) �
_�8
?>C: B
�>&�&8CB=' '�&�?C>8&', B&-
>&�&? ='??> A�
B>
�b��� �
_'?��&C>b: 

(1)�    D =�Y� 2 / Y� 3 
	8?7�' U&�:>=? «X��c=�
 _�
�=�» H, B&>&�
:, &�?8=7�&, c�7?> _
8=C?>b &> �
_'?�
 &c�
-

C>= _�
�=�, >.?. H = H(L). 
4&X�
C�& B&�d?U>�
�b�&'� �
CC��7?�=�, B&>&�&? A=BC=��?> �=C��&B 3, �8?�=�?�=? 

X��c=�� _�
�=� 8 2 �
_
 C&U�&8&�7
?>C: �'?�bT?�=?' �
_'?�
 &c�
C>= _�
�=� 8 3 �
_
. �>-
C�7
 C�?7�?> A��Bd=&�
�b�&? ��
8�?�=?: 

2�H = H(L / 3). 
�X& �?T?�=?: 

H(L) ~ L �Y� 2 / Y� 3. 
�>&�7?C>8�:: Y� 2 / Y� 3 C A�
B>
�b�&� �
_'?��&C>b� D (1), �
f&7=' 

H(L) ~ L �D. 
	 >
B&' 8=7? A&�'��
 ='??> &c�=� f
�
B>?�. �
B=' &c�
_&': 

'������ &����� = (
�����! &�����) �D. 

5 ���$��% *��$�����+ ;��'�������� *�&?�&� 

)��� *��������"�����#�����������
�	&�	������ 	���"#��
#�����	��
	 C&&>8?>C>8== C B�
CC=�?CB&� >�
7=d=&��&� d?U&�B&� �?T?�=: _
7
�= 8 &c�
C>= =�-

A&�'
d=&���f >?f�&�&X=� (_
7
�
 – '&7?�b – 
�X&�=>' – U�&X�
''
 – 7
���? – U�&X�
''-
��� U�&7�B>) '&��& 8�7?�=>b &C�&8��? c
_&8�? C�&= =�= '=��: '=� '
>?'
>=�?CB=f '&7?-
�?�, '=� 
�X&�=>'&8, '=� U�&X�
'', '=� '&7?�?� 7
���f, '=� '&7?�?� _�
�=�. m�=>�8
: 
U&C�?7�=? >?�7?�d==, =f '&��& 7&U&��=>b '=�&' &�>&�&X=�. 

 
 
 

�c�
C>b _�
�=� «7�=�&�» L 

�c�
C>b _�
�=� «7�=�&�» L/3 

 

�c�
C>b �?_�
�=: 

�c�
C>b _�
�=: «7�=�&�» L/32 
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�?�?f&7 &> «C�&:» B «'=��» &c�C�&8�?� >?', �>& X�
A=�?CB= U&C�? �
CC�&?�=: =�A&�'
-
d=&��&X& U�&C>�
�C>8
 '� '&�?' U�?7C>
8=>b ��c&� C�&� 8 8=7? C&8&B�U�&C>= 8�&�?���f 
CA?�=�?CB=f &c&�&�?B. 

��= =CU&�b_&8
�== A�
B>
�b�&X& U&7f&7
 '� '&�?' U�?7C>
8=>b ��c�� =�A&�'
d=&�-
��� >?f�&�&X=� (��) B
B C&8&B�U�&C>b =�A&�'
d=&���f C�&�8 = =f &>&c�
�?�=�. ��&d?CC 
U&C>�&?�=: =�A&�'
d=&��&� >?f�&�&X== 8 >
B&' C���
? _
B���
?>C:  8 �
_�
c&>B? CU&C&c&8 
&U=C
�=: =�A&�'
d=&���f C�&�8 (=�= &c°?B>&8) = CU&C&c&8 &>&c�
�?�=� =_ ��c&X& C�&: 8 
B
�7��, 
 �?
�=_
d=: o>=f CU&C&c&8 7
�> =�C>��'?�>
�b��? C�?7C>8
 U&77?��B= B&�B�?>�&� 
=�A&�'
d=&��&� >?f�&�&X== [2]. 

^�
B>
�b�&C>b _7?Cb U�&:8�:?>C:, 8 �
C>�&C>=, 8 >&', �>& U�?7�
X
?'�� U&7f&7 �
c&>
?> 
U�= U&C>�&?�== �
_�&'
CT>
c��f =�A&�'
d=&���f >?f�&�&X=�: �
U�='?�, &> U�&?B>=�&8
-
�=: �� C=C>?'��f =CC�?7&8
�=� 8 o�?�X?>=B? (�� «8 c&�bT&'») 7& �?
�=_
d== B&�B�?>��f 
=�A&�'
d=&��&-U�&X�
''��f C=C>?' (�� «8 '
�&'»). 

�CU&�b_&8
�=? ^4-'&7?�= U�= U&C>�&?�== �� U&_8&�:?>: 
�� B&�d?U>�
�b�& &c°?7=�=>b �
_��? CU&C&c� C>��B>��=�&8
�=: _�
�=�, U�='?�:?'�? 8 

�
_�=���f &c�
C>:f _�
�=�, �?&cf&7='�f 7�: �?T?�=: U&C>
8�?��&� _
7
�=; 
�� U�='?�:>b �
_�=���? CU&C&c� 8�7?�?�=: = �U&�:7&�=8
�=: C�&�8 ('=�&8) 8 _
8=C='&C>= 

&> U&C>
8�?��&� d?�=; 
�� 
Bd?�>=�&8
>b 8�='
�=? �
 
B>�
�b��f '=�
f, :8�:��=fC: U�?7'?>&' B&�B�?>�&� �
c&-

>�, &>7
8
: 7&���&? _�
�='&C>= 7��X=f '=�&8; 
�� &c?CU?�=>b U&C�?7&8
>?�b�&? &C��?C>8�?�=? C>�
>?X== U&C>�&?�=: =�A&�'
d=&��&� 

>?f�&�&X== (�>& 7&C>=X
?>C: 88?7?�=?' =�8
�=
�>
), �?_
8=C='& &> X��c=�� �
CC�&?�=: 
&>7?�b��f '=�&8. 
	 �
C>�&C>=, U�='?�?�=? A�
B>
�b�&X& U&7f&7
 7�: �
_�
c&>B= =�C>��'?�>
�b��f 

C�?7C>8 = :_�B
 C=>�
d=&��&X& �U�
8�?�=: �
CC'&>�?�& 8 [10]. 

)��� *��������"�����#�����������	&�+�,	�������%��%�"�
�	��
��"#�	���
�����	����-�
��
�	�
�

	 ��C>=>�> C=C>?' o�?�X?>=B= ='. V.
. R?�?�>b?8
 (�4�R) 4� �
� U&7 ��B&8&7C>8&' 

8>&�
 8�U&��?� U�&?B> U& C&_7
�=� ��-=�A�
C>��B>��� C=C>?'��f =CC�?7&8
�=� 8 o�?�-
X?>=B? C =CU&�b_&8
�=?' A�
B>
�b�&X& U&7f&7
. 

�&7 %�-���������	���
� U&�='
?>C: ����	
�����	�
�
���) ���������\���) ���
�-
��
�
��
-����������!��) ���������	����, 
 ='?��&, C&8&B�U�&C>b >?f�=�?CB=f = U�&-
X�
''��f C�?7C>8, >?�?B&''��=B
d=� = =�A&�'
d=&��&� c
_� �
����f =CC�?7&8
�=�, >?f-
�&�&X=� =f �
_�
c&>B= = =CU&�b_&8
�=:, C>
�7
�>&8 (B
B 8��>�?��=f, >
B = 8�?T�=f) 7�: 
�
_�
c&>B= =�A&�'
d=&���f = U�&X�
''��f U�&7�B>&8 8 &c�
C>= =CC�?7&8
�=� 8 o�?�X?>=-
B?, &c'?�
 ='= = =f U�?7C>
8�?�=: �
 =�A&�'
d=&���� ���&B [11]. 

	 C&C>
8? ��-=�A�
C>��B>��� 8�7?�:�>C:: �
CU�?7?����
: 8��=C�=>?�b�
:, =�A&�'
-
d=&��
: = >?�?B&''��=B
d=&��
: =�A�
C>��B>��� (U&C�?7�:: C8:_
�
 C >?f�=�?CB='= 
C-
U?B>
'= C&_7
�=: ��-=�A�
C>��B>���). 	 U&C�?7�?? 8�?': &�
 7&U&��?�
 =�>?��?B>�
�b�&� 
=�A�
C>��B>��&�, 8B���
��?� c
_� _�
�=�, &�>&�&X== = =�>?��?B>�
�b��? C=C>?'�. �&�-
d?Ud=: C&_7
�=: ��-=�A�
C>��B>��� '?>&7&�&X=�?CB= &c&C�&8�8
?>C: C U&'&�b� ^4-
'&7?�=, U�?7C>
8�?��&� �
 �=C��B? 4. 

^4-'&7?�b ��-=�A�
C>��B>��� X�
A=�?CB= U�?7C>
8�:?>C:  8 8=7?  C&8&B�U�&C>= 8�&-
�?���f CA?�=�?CB=f &c&�&�?B (C�&�8), &U�?7?�:?'&� >�&�B&� (S, F, G), X7? S - '�&�?C>8& 
C�&�8, F - '�&�?C>8& &>&c�
�?�=�, G - '�&�?C>8& =�8
�=
�>&8. ��-=�A�
C>��B>��
 S, C&-
X�
C�& A�
B>
�b�&� '?>&7&�&X==, �
CC�
=8
?>C: (C>�
>=A=d=��?>C:) �
 =�>?X�
d=&���� 
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=�A&�'
d=&���� =�A�
C>��B>��� ( IS ), �
CU�?7?������ 8��=C�=>?�b��� =�A�
C>��B>��� 
( CS ) = >?�?B&''��=B
d=&���� =�A�
C>��B>��� ( TS ). 	 C8&� &�?�?7b, IS  �
CC�
=8
?>C: �
 
C�&= 7
���f = '?>
7
���f ( IMID SS , ); CS  - �
 C�&= U�&X�
'' = '?>
&U=C
�=� U�&X�
'' 
( CMCP SS , ). 	8&7:>C: &>&c�
�?�=: C�&�8: CI

I
C SSF �: , TI

I
T SSF �: , TC

C
T SSF �: . ��8
-

�=
�>
'= (G) :8�:�>C: d?�= C=C>?'��f =CC�?7&8
�=� 8 o�?�X?>=B?, B&>&��? 7?>
�=_=���>C: 
7�: B
�7&X& C�&:. ��:  &U=C
�=: '?>
C�&�8 �
_�
c&>
�� =�A&�'
d=&���? '&7?�=, '&7?�= 
7
���f = &�>&�&X==; 7�: �?
�=_
d== C�?7C>8 U&77?��B= &>&c�
�?�=� – C&&>8?>C>8���=? 
Web-C?�8=C�. 
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C
TF
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I
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�=C��&B 4 - ^�
B>
�b�
: C>�
>=A=d=�&8
��
: '&7?�b ��-=�A�
C>��B>��� 
C=C>?'��f =CC�?7&8
�=� 8 o�?�X?>=B? 

)�$� .�	�
�
�	
�����������������#������	�������
�		�
	������ 	���"#��	��
��	��	��
������
���	���	���	���
/
�	��

^�
B>
�b��� U&7f&7 c�� U�='?��� U�= �
_�
c&>B? �:7
 =�A&�'
d=&���f C=C>?', 
�
U�='?�, =�A&�'
d=&��&� C=C>?'� 7�: C&d=&�&X=�?CB=f =CC�?7&8
�=� [12], 8 B&>&�&� 8�-
7?�:�=Cb C�&= C&d=&�&X==, '
>?'
>=�?CB&� C>
>=C>=B= = U�&X�
''�&� �?
�=_
d==. ^4-
'&7?�b c��
 �CU?T�& =CU&�b_&8
�
 U�= �
_�
c&>B? =�A&�'
d=&���f C>��B>��, U�?7�
_�
-
�?���f 7�: f�
�?�=: _
B&�&'?��&C>?� = &c°?B>&8, &U=C�8
��=f X��UU� 
�B?>, &>&c�
���f 
U& B
B='-�=c& U�=_�
B
'. 

��= �
_�
c&>B? =�A&�'
d=&��&� C=C>?'� '&�=>&�=�X
 �X�?8&7&�&7�&X& C��b: 8 ^4-
'&7?�= 8�7?�:�=Cb �?>��? &C�&8��f =�A&�'
d=&���f U&7U�&C>�
�C>8
 (C�&:): &U=C
�=? 
���, '?>
C�&� (f�
�=�=�? '?>
7
���f =�= �?U&_=>
�=�), =�A&�'
d=&���� C�&� (c
_
 7
�-
��f) = U&�b_&8
>?�bCB=� (=�>?�A?�C). �7�
 =_ �
c&> C8:_
�
 C U�='?�?�=?' A�
B>
�b�&X& 
U&7f&7
 7�: &c&C�&8
�=: = U&77?��B= U�=�:>=: �?T?�=� [13]. 

��: �
c&>� C =�A&�'
d=&���' U�&C>�
�C>8&' 7
���f = _�
�=� C&_7
�>C: ?7=�
: =�-
A&�'
d=&��
: C�?7
 IE, B&>&�
: &c°?7=�:?> &U=C
�=? 7
���f = _�
�=�{D} = =�C>��'?�>
�b-
��f C�?7C>8 �
c&>� C �='={T}: IE = {D} � {T}. 

��A&�'
d=&��&? U�&C>�
�C>8& 7
���f = _�
�=� 7�: U�=�:>=: �?T?�=� '&��& U�?7C>
-
8=>b B
B: 
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D = {DC, DB, DV, DG, DR}, 
X7? DC – C�&� =Cf&7��f 7
���f = _�
�=�, DB – C�&� 7
���f = _�
�=� 7�: &c&C�&8
�=: �?T?-
�=�, DV – C�&� X?&7
���f 7�: 8=_�
�=_
d== �?T?�=�, DG – C�&� 7
���f = _�
�=� 7�: 8��
-
c&>B= �?T?�=�, DR – C�&� 7
���f = _�
�=� 7�: �?
�=_
d== �?T?�=� (�=C��&B 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�=C��&B 5 - 4�&= =�A&�'
d=&��&X& U�&C>�
�C>8
, 8�7?�:?'�? U�= U&77?��B? U�=�:>=: �?T?�=� 

4&X�
C�& B&�d?Ud== ^4-'&7?�=, '&��& U&C>�&=>b &>&c�
�?�=: =_ ��c&X& C�&: 8 B
�-
7��. 

	 �
T?' C���
? =CU&�b_��>C: 8 >=U&8 &>&c�
�?�=�: 
�� FB

C : DC �DB - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f = _�
�=� 8 C�&� 7
���f = _�
�=� 
7�: &c&C�&8
�=: �?T?�=�; 

�� FV
C : DC �DV - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f = _�
�=� 8 C�&� 7
���f 7�: 8=_�
-

�=_
d==;  
�� FG

C : DC�DG - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f = _�
�=�  8 C�&� 7
���f = _�
�=� 
7�: 8��
c&>B= �?T?�=�; 

�� FG
B : DB �DG - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f = _�
�=� 7�: &c&C�&8
�=: �?T?-

�=� 8 C�&� 7
���f = _�
�=� 7�: 8��
c&>B= �?T?�=�; 
�� FV

B : DB �DV - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f = _�
�=� 7�: &c&C�&8
�=: �?T?�=� 
8 C�&� 7
���f 7�: 8=_�
�=_
d==; 

�� FG
V : DV �DG - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f 7�: 8=_�
�=_
d== 8 C�&� 7
���f = 

_�
�=� 7�: 8��
c&>B= �?T?�=�; 
�� FR

G : DG �DR - &>&c�
�?�=? =_ C�&: 7
���f = _�
�=� 7�: 8��
c&>B= �?T?�=� 8 C�&� 
7
���f = _�
�=� 7�: �?
�=_
d== �?T?�=�;  

�� FR
V : DV �DR - &>&c�
�?�=? =_ C�&: 7
���f 7�: 8=_�
�=_
d== 8 C�&� 7
���f = _�
�=� 

7�: �?
�=_
d== �?T?�=�. 
�>&c�
�?�=: U&77?��=8
�>C: =�C>��'?�>
�b��'= C�?7C>8
'=: 

T = {TV, TIT, TIE }, , 
X7? TV –=�C>��'?�>
�b��? C�?7C>8
 8=_�
�=_
d== (X?&B&'U&�?�>), TIT –=�C>��'?�>
�b��? 
C�?7C>8
 =�>?��?B>�
�b�&� ��-C�?7�, TIE – =�C>��'?�>
�b��? C�?7C>8
 ?7=�&� =�A&�'
d=-
&��&� C�?7� (��-=�A�
C>��B>���). 

DR – �?
�=_
d=: �?T?�=: 
 
DG – 	��
c&>B
 �?T?�=: 
 
DV – 	=_�
�=_
d=: �?T?�=: 
 
DB – �c&C�&8
�=? �?T?�=: 
 
DC – 4c&� 7
���f = _�
�=� 
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	 C8&� &�?�?7b, =�A&�'
d=&��&? U�&C>�
�C>8& 7
���f = _�
�=� 7�: U�=�:>=: �?T?�=� 
D '&�?> c�>b �
CC�&?�&: D = {Dk} � {Zk}, X7? Dk – C�&� 7
���f, Zk – C�&� _�
�=�. 

)�'� *��������"�����#�����������
�	&��
�������	�
�����������������������	����-�
��
�	�
�

��: U&77?��B= C=C>?'��f =CC�?7&8
�=� 8 o�?�X?>=B? �?&cf&7='& C&_7
�=? ?7=�&X& &�-
>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=� 8 &c�
C>= o�?�X?>=B=, �>& &c�C�&8�?�& C�?7���='. 

4=C>?'��? =CC�?7&8
�=: o�?�X?>=B= U�?7�C'
>�=8
�> B&'U�?BC�&? �
CC'&>�?�=? =C-
C�?7�?'�f U�&c�?' = =�>?X�=���> =CC�?7&8
�=: C=C>?' o�?�X?>=B= (o�?B>�&o�?�X?>=�?-
CB=f, >?U�&-, X
_&-, �?A>?-, �?A>?U�&7�B>&C�
c�?�=:), o�?�X?>=�?CB&� c?_&U
C�&C>= �&CC==, 
�?X=&�
�b��f U�&c�?' o�?�X?>=B=, 8_
='&C8:_?� o�?�X?>=B= = oB&�&'=B=, U?�CU?B>=8��f 
o�?�X?>=�?CB=f =C>&��=B&8 = C=C>?', U�=B�
7�&� '
>?'
>=B= = =�A&�'
>=B= [11]. 

���'= C�&8
'=, 8�U&��:�>C: =CC�?7&8
�=: �
_8=>=: = A��Bd=&�=�&8
�=: B
B &>�
C�?-
8�f C=C>?' o�?�X?>=B= (o�?B>�&o�?�X?>=�?CB=f, X
_&-, �?A>?- = �?A>?U�&7�B>&C�
c�
��=f, 
>?U�&C�
c�
��=f = 7�.), >
B = >&U�=8�&-o�?�X?>=�?CB&X& B&'U�?BC
 (���) 8 d?�&'. �CC�?-
7&8
�=: 8�U&��:�>C: 7�: �&CC==, ?� �?X=&�&8 = 4��. �?_��b>
>� =CC�?7&8
�=� &>�
C�?8�f 
C=C>?' o�?�X?>=B= _
�
C>�� :8�:�>C: =Cf&7��'= 7
���'= 7�: =CC�?7&8
�=� ���, 
 �?_��b-
>
>� =CC�?7&8
�=� �
U�
8�?�=� �
_8=>=: ��� 7&���� ��=>�8
>bC: U�= =CC�?7&8
�=:f �
_-
8=>=: &>�
C�?8�f C=C>?' o�?�X?>=B=. �
B=' &c�
_&', 7�: U�&8?7?�=: C=C>?'��f =CC�?7&8
-
�=� o�?�X?>=B= �?&cf&7='� B&&�7=�
d=: = C&X�
C&8
�=? =Cf&7�&� = �?_��b>=����?� =�-
A&�'
d== 7�: U&���?�=: &c&C�&8
���f 8�8&7&8 = �?B&'?�7
d=�, B&>&��? X&>&8:>C: 7�: 
8�?T�=f &�X
�=_
d=�, 
 7�: o>&X& �?&cf&7='& C&_7
�=? =�>?X�=�&8
��&� =�A&�'
d=&��&� 
= 8��=C�=>?�b�&� C�?7� =CC�?7&8
�=�, 8B���
��?� &�>&�&X=�?CB&? U�&C>�
�C>8& _�
�=�. 

�?&cf&7='&C>b C&_7
�=: ?7=�&X& &�>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=� 8 o�?�X?>=B? 
&c�C�&8�?�
 
B>�
�b�&C>b� U�&c�?'� C&f�
�?�=: ��=B
�b��f _�
�=� �����f C>
�T?X& U&-
B&�?�=:, C8:_
��&� C >?', �>& 8 90-f X&7
f U�&T�&X& 8?B
 U�&=_&T?� &>>&B �
����f B
7�&8 
=_ =�C>=>�>&8 
B
7?'== �
�B, 8 C8:_= C �?' 8 �4�R 4� �
�, B
B = 8& '�&X=f 7��X=f =�-
C>=>�>
f, �
c��7
?>C: 8&_�
C>�&� �
_��8 (�?7&C>
>&��&? B&�=�?C>8& �����f C�?7�?X& 8&_-
�
C>
 U�= �
�=�== c&�bT&X& B&�>=�X?�>
 '&�&7�f �����f = 
CU=�
�>&8). 

�
 �=C��B
f 6-8 U�=8?7?�� U&C>�&?���? 8 CMapTools U�='?�� &�>&�&X=�, =���C>�=-
����=? U�='?�?�=? A�
B>
�b�&X& U&7f&7
 U�= U&C>�&?�== &�>&�&X=�?CB&X& U�&C>�
�C>8
 
_�
�=� 8 o�?�X?>=B?. 

R?>
&�>&�&X=:, 8 B&>&�&� &U�?7?�?�� c
_&8�? U&�:>=: ���, U�=8?7?�
 �
 �=C��B? 6. 
��
�&B 8 c�&B? «��?B>�&o�?�X?>=�?CB=? C=C>?'�» &c&_�
�
?> 8&_'&��&C>b U?�?f&7
 �
 C�?-
7���=� ��&8?�b – B '?>
&�>&�&X== o�?B>�&o�?�X?>=�?CB=f C=C>?' (�=C��&B 7), 
 =_ �?� – B 
��&8�� 7?>
�b��f =�= B&'c=�=�&8
���f &�>&�&X=�. �
 �=C��B? 8 U�=8?7?�
 &7�
 =_ 7?-
>
�b��f &�>&�&X=� - &�>&�&X=: >�
�CU&�>
 o�?B>�&o�?�X==, B&>&�
:, 8 C8&� &�?�?7b, '&�?> 
�
CC'
>�=8
>bC: B
B '?>
&�>&�&X=: =�= B&'c=�=�&8
��
: &�>&�&X=:, ?C�= 8&_�=B�?> �?&c-
f&7='&C>b 7?>
�=_
d== 8f&7:�=f 8 �?� U&�:>=� (�
U�='?�, U&�:>=: «C?>?8�? B&'U
�==»). 

��: �
U&��?�=: &�>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=� �
_�
c&>
� �:7 &�>&�&X=�, &U=-
C
���f, �
U�='?�, 8 [14-16], 8�U&��?� &�>&�&X=�?CB=� =��=�=�=�X U�&c�?'� C=>�
d=&��&-
X& �U�
8�?�=: 8 o�?�X?>=B? [17]. 

1�'�@����� 
	 C>
>b? �
CC'&>�?� A�
B>
�b��� U&7f&7 B C>��B>��=�&8
�=� _�
�=�. ��?7�&�?�
 

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

��=8?7?�� U�='?�� U�='?�?�=: A�
B>
�b�&X& U&7f&7
 7�: U&C>�&?�=: =�A&�'
d=&�-
��f >?f�&�&X=�, U�= �
_�
c&>B? ��-=�A�
C>��B>��� C=C>?'��f =CC�?7&8
�=� 8 o�?�X?>=B?, 
U�= U&C>�&?�== =�A&�'
d=&���f C=C>?' = C=C>?' U&77?��B= U�=�:>=: �?T?�=�; U�= U&-
C>�&?�== &�>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=� 8 o�?�X?>=B?. 

4�?7�?> _
'?>=>b, �>& �
����? �
U�
8�?�=:, C8:_
���? C =CU&�b_&8
�=?' A�
B>
�&8, 
U�&7&��
�> 
B>=8�& �
_8=8
>bC: [18-20]. 

 

 
�=C��&B 6 - R?>
&�>&�&X=: >&U�=8�&-o�?�X?>=�?CB&X& B&'U�?BC
 

 
�=C��&B 7 - R?>
&�>&�&X=: o�?B>�&o�?�X?>=�?CB=f C=C>?' 
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�=C��&B 8 - ��>&�&X=: >�
�CU&�>
 o�?B>�&o�?�X== 

�����&����<�� 

8>&� c�
X&7
�=> C&>��7�=B&8 �
c&�
>&�== ��A&�'
d=&���f >?f�&�&X=� �4�R 4� 

�
�, C&8'?C>�
: �
c&>
 C B&>&��'= = &cC��7?�=? �
����f U�&c�?' CU&C&cC>8&8
�= A&�'�-
�=�&8B? �?_��b>
>&8, U�?7C>
8�?���f 8 C>
>b?. ��&'? >&X&, 
8>&� 8��
�
?> c�
X&7
��&C>b 
o�>�_=
C>� «A�
B>
�b��f 8��=C�?�=�» W
�f
�&8� 	.�. _
 U�?7�&�?���� U&7f&7 B &U�?7?-
�?�=� A�
B>
�b�&� �
_'?��&C>= ^4-'&7?�=. 

�?_��b>
>�, =_�&�?���? 8 C>
>b?, U&���?�� U�= �
C>=��&� A=�
�C&8&� U&77?��B? X�
�-
>&8 �^^� % 16-07-00474 = % 16-07-00569, 
 >
B�? X�
�>
 ��&X�
''� ��?_=7=�'
 �
� 
%229 (2015-2017). 
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FRACTAL APPROACH TO KNOWLEDGE STRUCTURING  
AND EXAMPLES OF ITS APPLICATION 
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Melentiev Energy Systems Institute SB RAS, Irkutsk, Russia 
massel@isem.irk.ru 

Abstract 
The article describes proposed by author a fractal approach to knowledge structuring, which actively used for develop-
ing to the ontological space of knowledge, primarily in the energy field. We introduce the methodological concept of 
the fractal information space and the concept of fractal stratified (FS) model. It’s given mathematical description of the 
FS-model and one method for determining of the fractal dimension. The examples of the application of fractal approach 
and FS-model in the work carried out under the guidance of author were considered. 

[Z\�]LQ^_< fractal approach, the fractal stratified model, stratum, mapping, invariant, ontological knowledge space 

J`bWb`LO< Massel LV. Fractal approach to knowledge structuring and examples of its application. Ontology of designing. 
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