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ÓÄÊ 008:002:311

Æàðêîâà Ã.À.

ÍÅÑÒÀÒÈÑÒÈ×ÅÑÊÈÅ 
ÌÅÒÎÄÛ ÂÛßÂËÅÍÈß 
ÊÎÌÏÎÍÅÍÒÎÂ 
ÈÍÔÎÐÌÀÖÈÎÍÍÎÉ 
ÊÓËÜÒÓÐÛ

 !"#$%&$  '!(%):  !"#$%&' #!!&( 
)*+,-*$&, ./0&1#1 2/3) 4 5)3./$ %/!-, 
!/3-&- 3- 2/3) / %/-#06, +&-/!-!6/ 
"&)-#$6,  !0 )&-#$ ./0&1#1 2/3)#1# 5)3-
./$ %/!-&.

7 ./0&1#1 2/3) 8 5)3./$ %/!-&8 

#3!#9!6% %&-/%&- 2/3) % %/-#0#% 

 33+/0#9&! ( (9+(/-3( 3-&- 3- 2/3) 4 

%/-#0. :1# #3!#9!&( .#36+)& – .$/0-

3-&9+/! / # ;/3)#!/2!#4 1/!/$&+,!#4 

3#9#)*.!#3- . 7 %&-/%&- 2/3)#4 3-&-

- 3- )/ 5-# .#!(- / (9+(/-3( &;3-$&)-

' /4, #-$&<&=>/4 .$/03-&9+/! /, 

2-# 5)3./$ %/!- %#<!# .#9-#$(-, 

;/3)#!/2!# %!#1# $&?. @$  5-#% .$/0-

.#+&1&/-3(, 2-# #-!#3 -/+,!&( 2&3-#-& 

 !-/$/3*=>/1# !&3 3#;6- ( #;+&0&/- 

39#43-9#% 3-&- 3- 2/3)#4 *3-#42 9#-

3- , ;#+// -#1#, .$  !/#1$&! 2/!!#% 

9#?$&3-&!   #;A/%& 96;#$)  5-& 2&-

3-#-& 0#3- 1&/- !/)#-#$#1# « 3- !-

!#1#» ?!&2/! ( [2, 3. 165]. B0!&)# 

#;& 5-  .$/0.#+#</! (  %/!!# 9 

./0&1#1 2/3) 8 5)3./$ %/!-&8 96?6-

9&=- #;#3!#9&!!*= )$ - )*. @$ 2 !& 

?0/3, 0&</ !/ 9 9/3,%& #1$&! 2/!!68 

#;A/%&8 96;#$#), & 9 3+&;#4 9#3.$#-

 ?9#0 %#3-  $/?*+,-&-#9 ./0&1#1 2/-

3) 8 5)3./$ %/!-#9,  %/=>/4 %/3-# 

 ?-?& «2/+#9/2/3)#4» .$ $#06 )&) 

3*;A/)-&  ?%/$/! (, -&)   «.$ ;#$&» 

 ?%/$/! (. C=;#%* *2 -/+=-.$&)- )* 

#2/9 0!#, 2-# .#9-#$!&( )#!-$#+,!&( 

$&;#-& 0&3- $/?*+,-&-6, 3#9/$D/!!# 

#-+ 2!6/ #- ./$9#4.

E)&?&!!6/ #;3-#(-/+,3-9&  !#10& 

.$ 9#0(-  33+/0#9&-/+( ) .#+*2/! = 

!/0#3-#9/$!68 $/?*+,-&-#9 #;$&;#-)  

0&!!68, 3+&;# #;#3!#9&!!68 969#0#9, 

& -#   ) 9*+,1&$ ?&'    -#1#9  33+/0#-

9&! (. B-3=0& .$/9&+ $#9&! / 3$/0  

./0&1#1#9- 33+/0#9&-/+/4 )&2/3-9/!-

!68 %/-#0#9  33+/0#9&! (, .$ !' -

. &+,!#/ !/.$ (- / 9##;>/ +=;68 

)#+ 2/3-9/!!68 %/-#0#9.

F& !&D 9?1+(0, 5-# #;3-#(-/+,3-9# 

.$# 3-/)&/- #- !/?!&! (  !68 %/-#0#9 

%&-/%&- 2/3)#1# %#0/+ $#9&! (, .$ -

%/!/! / )#-#$68 9#?%#<!# 9 ./0&-

1#1 2/3) 8 5)3./$ %/!-&8, & -&)</ #- 

.+#8#1# .$#/)- $#9&! ( 3&%#1# 5)3./-
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' (, )#10& 5)3./$ %/!-&-#$ !/ #-0&/- 

3/;/ #-2/-, )&) / .$/0.#36+)  (1 .#-

-/?6) #! 9609 1&/- 9 5)3./$ %/!-/, !/ 

?&;#- -3( # .$#9/$)/  8 96.#+!/! (, 

& 3-&- 3- 2/3) / 969#06 .#01#!(=-3( 

.#0 ?&$&!//  ?9/3-!64 #-9/-.

7 0&!!#4 3-&-,/ #. 369&=-3( %/-#-

06 #;$&;#-)  $/?*+,-&-#9 ./0&1#1 2/-

3) 8 5)3./$ %/!-#9, 9 #3!#9* )#-#$68 

.#+#</!6 !/3-&- 3- 2/3) / 1 .#-/?6.

G&)   9 +=;#% !&*2!#%  ?%/$/!  , 

9 ./0&1#1 2/3)#%  ?%/$/!   3+/0*/- 

960/+(-, .#!(- (: #;A/)-  ?%/$/! (, 

./$/%/!!6/ ( !0 )&-#$6, "&)-#$6) 

 ?%/$/! (,  ?%/$ -/+,!&( .$#'/0*$&, 

3$/03-9&  ?%/$/! (   D)&+6  ?%/$/-

! (. B;A/)-  ?%/$/! ( 9 ./0&1#1 )/ – 

2/+#9/)  ?*2&=> 4. 7 5)3./$ %/!-

-&8 5-# !/ &;3-$&)-!#/ 2/+#9/2/3)#/ 

3##;>/3-9#, &  9.#+!/ )#!)$/-!#/ 

%!#</3-9# +=0/4, 39(?&!!68 #0! % 

*2/;!6% .$#'/33#%, #;$&?#9&! /%, 

9#?$&3-#%   -... 

H$/0  ;/3)#!/2!#1# %!#</3-9& 8&-

$&)-/$ 3- ) #;A/)-& – 2/+#9/)& – !&3 

;*0*-  !-/$/3#9&-, -#+,)# 2 3+#96/ 

./$/%/!!6/. I$&0 ' #!!# #!  .#0-

$&?0/+(=-3( !&  !0 )&-#$6 ( 8 %#<-

!#  ?%/$ -, !/.#3$/03-9/!!# 9 8#0/ 

5)3./$ %/!-&)   +&-/!-!6/ (3)$6-6/, 

!/(9!6/) ./$/%/!!6/, -./.  8 !/9#?-

%#<!#  ?%/$ -, !/.#3$/03-9/!!# [1]. 

J&-/%&- 2/3)#4 ( !#10& %/-$ 2/3)#4) 

%#0/+,= 5)3./$ %/!-& !&?69&/-3( 

39(?,  +  96$&</! /  !0 )&-#$#9 

2/$/? +&-/!-!6/ ./$/%/!!6/. @$ -

39#/! / )#!)$/-!68 ?!&2/! 4  !0 )&-

-#$&% .$# ?9#0 -3( 9 8#0/ 3./' &+,-

!#4  ?%/$ -/+,!#4 .$#'/0*$6, 9 $#+  

)#-#$#4 963-*.&=-: -/3- $#9&! /, 

5)?&%/!, )#!-$#+,!&( $&;#-&   -... 

@$  !/#;8#0 %#3-  0#3- 2, 963#)#1# 

)&2/3-9& ./0&1#1 2/3) 8  ?%/$/! 4 ) 

.#0#;!6% .$#'/0*$&% !/#;8#0 %# 

.$/0A(9+(-, 3/$,/?!6/ -$/;#9&! (: 

#;A/)- 9!#3-,, .#+!#-&, 9#3.$# ?-

9#0 %#3-,, !/.$#- 9#$/2 9#3-,   

%!#1 / 0$*1 /. 7 0&!!#4 $&;#-/ %6 

!/ ;*0/% !& 5-#% #3-&!&9+ 9&-,3( .#0-

$#;!#, .#0$&?*%/9&( 96.#+!/! / 93/8 

!/#;8#0 %68 -$/;#9&! 4.

7&<!# #-%/- -,, 2-# 2 3+#9#/ ?!&-

2/! /, .$ 39#/!!#/  !0 )&-#$*, .$/0-

3-&9+(/- 3#;#4 #-%/-)* !& #.$/0/-

+/!!#4 D)&+/. K $#)#  ?9/3-!6 !#-

% !&+,!&(, .#$(0)#9&( ($&!1#9&(), 

 !-/$9&+,!&( ()#+ 2/3-9/!!&() D)&+6, 

D)&+& #-!#D/! 4 ( +  .$#.#$' #-

!&+,!&( D)&+&). 7 #-0/+,!68 3+*2&(8 

.$ 8#0 -3( )#!3-$* $#9&-, !/+ !/4-

!6/ D)&+6, !& ;#+// .#08#0(> / 0+( 

0&!!#1# 5)3./$ %/!-&. 

B. D/% - . 2!64 «./0&1#1 2/3) 4 

5)3./$ %/!-», 2*-, +  !/ /</0!/9!# 

.$#9#0 %64 9 .$&)- 2/3)#4 ./0&1#1 -

)/ 0+( #'/! 9&! ( *3./D!#3-  #;*2/-

! ( D)#+,! )& (3-*0/!-&, 3+*D&-/+(). 

C&-/!-!&( ./$/%/!!&( ?0/3, – *$#9/!, 

?!&! 4  3.6-*/%#1# .# 0&!!#4 -/%/. 

@$/0.#+#< %, 2-# n D)#+,! )&% 9 8#-

0/ )#!-$#+,!#4 $&;#-6 (-/3-&, D)#+,-

!#1# 5)?&%/!&, :LM), !&.$ %/$, .# 

 !"#$%&- )/ .$/0+&1&/-3( m ?&0&! 4 

.# -/%/ .$#D/0D/1# ' )+& #;*2/! (. 

@$  .$#/)- $#9&!   ?&0&! ( &9-#$ 

(./0&1#1) (9!#  +  !/(9!# #'/! 9&/- 

*$#9/!, -$*0!#3-  )&<0#1# ?&0&! (, 

/1# 9&+ 0!#3-, (3.#3#;!#3-, #-$&? -, 

?!&! (  3.6-*/%68), &0/)9&-!#3-, 0&!-

!#4 -/%/, -9#$2/3)*= 3#3-&9+(=>*=   

-... 73/ 5-  #'/!)  3*;A/)- 9!6.

@$  $/D/!   )&<0#1# ?&0&! (  3-

.6-*/%64 .6-&/-3( $/&+ ?#9&-, (#--

$&? -,) 0#3- 1!*-64 *$#9/!, ?!&! 4 

.# 0&!!#4 -/%/, & -&)</ !/)#-#$6/ 

39#  + 2!#3-!6/ 8&$&)-/$ 3- )  ( !-

-/++/)-, 3.#3#;!#3-, %63+ -, !/3-&!-

0&$-!#, -9#$2/3) / 3.#3#;!#3-    -...). 

N/?*+,-&- 96.#+!/! ( ?&0&! ( ($/D/-

! /) $&33%&-$ 9&/-3( 5)3./$-#% (.$/-

.#0&9&-/+/%). @$/0.#+#< %, 2-# /1# 

#'/!)& .$/03-&9+(/- 3#;#4 2 3+# x
ij 
(i-4 

D)#+,! ) 9 3. 3)/, j-/ ?&0&! / 9 -/3-/, 

i = 1, 2, …, n, j = 1, 2, …, m, m < n).
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7 ;#+,D !3-9/ 3+*2&/9 9 ./0&1#-

1 )/ x
ij
 .$/03-&9+(/- 3#;#4 $&!1#9*= 

(.#$(0)#9*=) #'/!)* *3./D!#3-  96-

.#+!/! ( 0&!!#1# ?&0&! (. O&3-# 5-# 

0 8#-#% 2!&( #'/!)&: x
ij 
  {0; 1} (-./. 

?&0&! / + ;# 96.#+!/!#, + ;# !/-). 

7 +*2D/% 3+*2&/ x
ij 
  {0, 1, ..., x

max
}, -./. 

5)3./$-#% *3-&!&9+ 9&=-3( )$ -/$   

96.#+!/! ( ?&0&! ( !& !/)#-#$#4 

2 3+#9#4 D)&+/. P+( #.6-!#1# ./0&1#-

1&, ?!&=>/1# #.$/0/+/!!6/ .$ /%6, 

0#3- 2, .$  .$#/)- $#9&!   -/3-& 

9/+ 2 !6 x
max

 = 5  +  0&</ x
max

 = 10 

!/ .$/03-&9+(/-3( !/.$/#0#+ %#4 

-$*0!#3-,=. B2/9 0!#, 2-# 2/% ;#+,-

D/ x
max

, -/% ;+ </ %6 .$ ;+ <&/%3( 

) )#+ 2/3-9/!!#4 D)&+/ #'/! 9&! ( 

96.#+!/! ( ?&0&! (, 9 )#-#$#4 -#+,)# 

  %#<!# 0#3-&-#2!# !&0/<!# .$ %/-

!(-, %&-/%&- 2/3) / %/-#06 &!&+ ?& 

0&!!68. 

M-& D)&+& .$/03-&9+(/-3( 3&%#4 

.$#3-#4, !# #!& !/ /0 !3-9/!!&(. 

79/0/% 9/+ 2 !* u, )#-#$*= !&?#9/% 

«*$#9!/% )#%./-/!-!#3-  *2/! )&». 

@#0 5- % -/$% !#% (&)- 9!#  3.#+,-

?*/%6% 9 .$#/)-/ QLBH-2) %6 ;*0/% 

.#! %&-, 9#?%#<!#3-, *2/! )&  3-

.#+,?#9&-, (9 8#0/ :LM  +  39#/4 .$&)-

- 2/3)#4 0/(-/+,!#3- ) 3#0/$<&! / 

#;$&?#9&! (. 

H-&- 3- 2/3) 4 .#08#0 .$ 9#0 - ) 

.#3-$#/! = 5%. $ 2/3)#1# $&3.$/0/-

+/! ( #'/!#), 960/+/! =  !-/$9&+#9, 

)#-#$6% ;*0/- .$ 39#/!& #0 !&)#9&( 

 -#1#9&( #'/!)&. @$  5-#% 9  33+/0#-

9&! (8 9609 1&=-3( 1 .#-/?6 # -#% 

 +   !#% -/#$/- 2/3)#% $&3.$/0/-

+/!  , )#-#$6% ()#;6 3##-9/-3-9*=- 

.#+*2/!!6/ 1 3-#1$&%%6, #'/! 9&=--

3( .&$&%/-$6, .$#9/$(=-3( )$ -/$   

3#1+&3 (   #0!#$#0!#3- , 962 3+(=-3( 

0#9/$ -/+,!6/ 9/$#(-!#3-    -... 73/ 

5-# -&)  +   !&2/ 3-$# -3( !& .$/0-

.#+#</!   # 3-&- 3- 2/3)#4 #0!#-

$#0!#3-  $/?*+,-&-#9 5)3./$ %/!-& 

  !#$%&+,!#3-  93/8  3.#+,?*/%68 

$&3.$/0/+/! 4. G&) *</ #-%/2&+#3,, 

5-  .$/0.#+#</! ( 96?69&=- #;#3!#-

9&!!*= )$ - )*. 

I/% 3&%6% !/5""/)- 9!#4 #)&?6-

9&/-3( +=;&( .$#'/0*$& *3-&!#9+/! ( 

?&9 3 %#3- , 0&</ .#! %&/%#4 9 3-&-

- 3- 2/3)#% 3%63+/, %/<0* !&;+=0&/-

%6%   !0 )&-#$&% . F# -#10& ;*0/- 

!/5""/)- 9!#4   .#.6-)& #.$/0/+/-

! ( +&-/!-!#4 ./$/%/!!#4 2/$/? 3 -

3-/%* ?&9 3 %#3-/4  !0 )&-#$#9, !&-

.$ %/$ 2/$/? 9/+ 2 !* 3-&- 3- 2/3)#4 

)#$$/+(' #!!#4 39(?  %/<0* ! % .

R#+// #;A/)- 9!6%   %&-/%&- -

2/3)  #;#3!#9&!!6% (9+(/-3( "&)-

-#$!64 &!&+ ?. N/D&( #2/$/0!#/ ?&-

0&! / -/3-&  +  5)?&%/!& (!&.$ %/$, 

.#  !"#$%&- )/    !"#$%&' #!!6% 

-/8!#+#1 (% 0+( #.$/0/+/! ( *$#9!( 

/1#  !"#$%&' #!!#4 )*+,-*$6), *2/-

! ) .6-&/-3( #-$&? -, 9 $/D/!   39#4 

*$#9/!, ?!&! 4   )#%./-/!' 4 .# $&3-

3%&-$ 9&/%#4 -/%/. :3+  j-/ ?&0&! / 

3.$#/)- $#9&!# «8#$#D#», 963-&9+/!-

!&( 5)3./$-#% #'/!)& x
ij
 0#+<!& ;6-, 

.$#.#$' #!&+,!& *$#9!= ?!&! 4 i-1# 

*2/! )&, 9#?%#<!#, 3 !/)#-#$#4 .#-

.$&9)#4, )#-#$*= %#<!# #;A(3! -, 

)&) 9+ (! /% + 2!#3-!68 "&)-#$#9, 

-&)   .$#3-# #D ;)#4  ?%/$/! (.

N&33%#-$ % #3!#9!*= 1 .#-/?*. 

J#<!# .$/0.#+#< -,, 2-# #'/!)&, 

963-&9+/!!&( *2/! )* ?& )#!)$/--

!#/ ?&0&! /, ;*0/-  %/-, ?!&2/! /: 

x
ij
 = !

i
 × k

j
, 10/ !

i
 – *$#9/!, ?!&! 4 

*2/! )& .# 0&!!#4 -/%/ (3)$6-64 "&)-

-#$), k
j
 – *$#9/!, $/D&/%#3-  ?&0&2  

(#;$&-!&( 9/+ 2 !& ) *$#9!= -$*0!#-

3-  ?&0&! (). 7 2&3-!#3- , /3+  k
j
 = 0, 

-# ?&0&2& 3+ D)#% 3+#<!& 0+( 93/8 

 3.6-*/%68, /3+  k
j
 = max, -# ?&0&! / 

(9+(/-3( 3&%6% .$#3-6%  ? 93/8 .$/0-

+#</!!68. S3!#, 2-# .$  96.#+!/!   

5-#4 1 .#-/?6 9/+ 2 !6 !
i
 – .$##;-

$&?6  -#1#968 #'/!#)  3.6-*/%68, 

k
j
 – )#5"" ' /!-6, #;$&-!6/ *$#9!= 

-$*0!#3-  ?&0&! (.
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:3+   33+/0#9&-/+, 0#.*3)&/-, 2-# 

!&  ?%/$ -/+,!*= .$#'/0*$* 9+ (-

/- !/ -#+,)# #0 ! (1+&9!64) "&)-#$ 

?!&! 4, !#   $(0 0$*1 8 + 2!#3-!68 

8&$&)-/$ 3- ), -# 1 .#-/?* 3+/0*/- 

*3+#<! -,: 

 
( ) ( ) ( ) ( )

1 1
...

j i j i

ij m m
x k k" ! # # ! . (1)

T0/3, 
( ) ( )

1
, ...,

i i

m
! !  – ?!&2/! ( +&-

-/!-!68 "&)-#$#9 0+( i-1#  3.6-*/-

%#1#; 
( ) ( )

1
...,

j j

m
k k$  – "&)-#$!6/ !&1$*?-

)  j-1# ?&0&! (, )#-#$6/ !/ ?&9 3(- 

#-  3.6-*/%#1#. B;62!# !& !&;#$6
( ) ( ) ( )

1 2
}, }, ..., { }

i i i

m
%! %! !  !&)+&069&=- 0#-

.#+! -/+,!6/ -$/;#9&! ( #$-#1#!&+,-

!#3-  (3-&- 3- 2/3)#4 !/?&9 3 %#3- ) 

  !#$% $#9&!!#3- . 

E$&9!/! / (1) .$/03-&9+(/- 3#;#4 

+ !/4!*= %/-$ 2/3)*= %#0/+, ?&-

9 3 %#3-   ?%/$(/%68  !0 )&-#$#9 

(#'/!#) ?& ?&0&! ()   !/)#-#$68 +&-

-/!-!68 ./$/%/!!68. B)&?69&/-3(, 

2-# .$  !/)#-#$68 .$/0.#+#</! (8 

(#;62!# 96.#+!/!!68 !& .$&)- )/) 

9/+ 2 !6 {!&'i)}   {k (j)} #0!#?!&2!# #.$/-

0/+(=-3( .$#'/0*$#4, !&?69&/%#4 !/-

3-&- 3- 2/3) % "&)-#$!6% &!&+ ?#% 

[3]. B. D/% // )$&-)#.

H.$&9/0+ 9& 3+/0*=>&( -/#$/%&: 

%&-$ '& X %#</- ;6-, .$/03-&9+/!& 9 

9 0/

 

(1) (1) (2) (2)

1 2

( ) ( )
.

T T

r r T

r

X k k

k

&" ( ! # ( ! #

#)))# ( !  (2)

P+( /0 !3-9/!!#3-  .$/03-&9+/-

! ( 3+/0*/- .#-$/;#9&-,, 2-#;6 93/ 

3#;3-9/!!6/ 2 3+& %&-$ '6 K=XTX (
1
, 

(
2
, ..., (

r
 ;6+  $&?+ 2!6, 2-# !/ (9+(/-3( 

3*>/3-9/!!6% #1$&! 2/! /% 9 .$&)-

- 2/3) 8 ?&0&2&8. G&<0#/ 3+&1&/%#/ 9 

(2) !&?69&/-3( "&)-#$#%, 9+ (=> % !& 

?!&2/! ( ./$9 2!68 #'/!#). 7/)-#$ k (1) 

!&?69&/-3( 9/)-#$#% "&)-#$!68 !&1$*-

?#) ./$9#1# "&)-#$& !& )&<0*=  ? m ./-

$/%/!!68 (?&0&! 4). G#%.#!/!-6 9/)-#-

$& !&'1) 8&$&)-/$ ?*=- ?!&2/! / ./$9#1# 

"&)-#$& * )&<0#1#  3.6-*/%#1#. 

H$/0  39#43-9 $&?+#</! ( (2) #--

%/- %, 2-# 93/ 3+&1&/%6/ 9 !/% .$/0-

3-&9+(=- 3#;#4 #0!#$&!1#96/ %&-$ -

'6 $&?%/$!#3-  n × m, .$ 2/% ./$9#/ 

3+&1&/%#/ (9+(/-3( !& +*2D % (9 

3%63+/ /9)+ 0#9#4 !#$%6 %&-$ ') 

#0!#$&!1#96% .$ ;+ </! /% %&-$ -

'6 X.

@$/0.#+#< %, 2-# .$  .$#/)- $#-

9&!   )#!-$#+,!#4 $&;#-6 .$/0*3%&-

-$ 9&/-3( #3!#9!&( '/+,: 960/+ -, 

1+&9!64 "&)-#$ – #'/!)* ?!&! 4 )&<-

0#1# 3+*D&-/+( .# -/%/ 5)?&%/!&  +  

-/3-&. I/% 3&%6% %6 .$ 8#0 % ) #0!#-

"&)-#$!#4 %#0/+ , 9 )#-#$#4 #3!#9-

!#4 1 .#-/?#4 ;*0/- .$/0.#+#</! /, 
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