
http://sntbul.bmstu.ru/doc/554920.html

!"#$%&'(&

)*+,-./,01234$56,2,736,-7184718394*6,:$7,;4-3$74<+=,;>68,0,?,$@1-12*1$0$

716=,$3$736=,56,2,7364

A'B' C4-,>*,01

!"#$%&"'(, '()%$*(+«!,-"%./+(0"1.(",2%-'131+#4*(05%&,6»

789:+,.;+<;=;>(#.(&(?+3; 71-'0(?+@1--,6

<(#2&/A++*#'101$,"%5BC D#E&%F10(+9;G;?+';H;&;?+$1F%&"+'()%$*/+I='1&1.,2%-'(6+

"%1*,6J+789:+,.;+<;;>(#.(&(?+3; 71-'0(?+@1--,6

!"#$%&'(%)(*(%+,-',.,

olga-belousova92@mail.ru

/012%34,5,.3&678,..739&%51:&9%8%73.781%832;7<7%6,=&7.,5>.7<7%?-.;=&7.&678,.&2

@7A2B398,% ;,;% .,% -678.1% '&;67C% 9,;% &% ',;67D;7.7'&;&(% E-9>% 11% 8% 97'C% F97% 831% A,96,9G%

075:.G% ;7'H1.3&678,9>32% 07@70,'&% @7A2B398,(% I% 73.781% 37A0,.&2% 4,5,.378G@%'70151B%

51:&9%4,5,.378GB%'1970C%H610H75,<,JK&B%8A,&'.71%37H739,851.&1%&'1JK&@32%613-6378%

&%H79614.7391B%8%.&@(

I%',;67D;7.7'&;1%H75-F&5,%L&67;71%H6&'1.1.&1%%'7015>%'1:796,35187<7 4,5,.3,,

;7976,2% 796,:,19% H67&A8703987% &% 6,3H610151.&1% 8,5787<7% .,=&7.,5>.7<7% H670-;9,% H7%

796,352'C% '1:796,3518G1% H797;&C% &3H75>A78,.&1% ',916&,5>.G@% &% 96-078G@% 613-6378C% ,%

9,;:1%37A0,.&1%&%6,3H610151.&1%.,=&7.,5>.7<7%07@70,(%

*;7.7'&;7-',91',9&F13;-J% '7015>%'1:796,35187<7%4,5,.3,%'7:.7%A,H&3,9> 8%8&01%

3&391'G% -6,8.1.&BC% 796,:,JK&@% ?-.;=&7.,5>.-J% 8A,&'7382A>% '1:0-% D51'1.9,'&%

3&391'GM%



!75701:.GB%.,-F.7-91@.&F13;&B%8139.&;%NEOO-51038

<01%K+= (K1, K2, ..., Kn) — 81;976%8,5787B%H670-;=&&C%

Y = (Y1, Y2, ..., Yn) — 81;976%;7.1F.7B%H670-;=&&%P;7.1F.71%H7961451.&1%&%.,;7H51.&1QC%

Kij — H67&A8703981..G1%P',916&,5>.G1Q%A,96,9G%j-97B%796,35&%H670-;=&&%i-97B%796,35&%8%

91F1.&1% H5,.787<7% H16&70,% P.,H6&'16C% 70.7<7% <70,Q(% R35&% 796,35>% S% — -<75>.,2%

H67'GL51..739>C%,%796,35>%T%- F16.,2%'19,55-6<&2C%97%X12 — D97%<7078G1%A,96,9G%-<52%.,%

H67&A8703987%F16.G@%'19,5578(%

E%-F197'%747A.,F1.&B%

aij = Xij / Xj; Xij = aijXj

3&391',%-6,8.1.&B%H161H&L1932%8%8&01%

&5&%8%47511%;7'H,;9.7'%8&01M%

I% ',96&F.7B% ?76'1% D;7.7'&;7-',91',9&F13;,2% '7015>% '1:796,35187<7% 4,5,.3,

4-019%8G<52019> 3510-JK&'%746,A7'M%

U%V%WXYZC%W%V%Paij)n*n.

I D9&@% 08-@% ?76',@% A,H&3&C ;,;% H6,8&57C% &% &3H75>A-1932% D;7.7'&;7-

',91',9&F13;,2%'7015> '1:796,35187<7% 4,5,.3,C% ;7976-J%.,AG8,J9%'7015>J%[17.9>18,%

&5&%'7015>J%\A,96,9G-8GH-3;].

*51'1.9G%aij ',96&=G%L @,6,;916&A-J9 A,96,9G% i-97B 796,35&%.,%10&.&=-% P6-45>Q%

8,5787B% H670-;=&&% j-97B% 796,35&(% *9&% D51'1.9G% .,AG8,J932% ;7D??&=&1.9,'&% H62'G@%

P',916&,5>.G@Q%A,96,9(

I%',96&F.7B%?76'1%'7015>%[17.9>18,%9,;:1%'7:.7%A,H&3,9>%8%8&01%

X - WX%V%Z%&5&%PR%- WQ ×X = Y. 

#,;71% 3779.7L1.&1% &3H75>A-J9% 052% ,.,5&A,% &% H5,.&678,.&2% H6&% 61L1.&&%

3510-JK&@%A,0,FM%

SQ%7H610151.&1%74^1'78%;7.1F.7<7%H670-;9,%796,351B%Z1, Y2, ..., Yn H7%A,0,..G'%74^1','%

8,5787B%H670-;=&&%PR%- WQ ×X%V%Z_%

TQ%7H610151.&1%74^1'78%8,5787B%H670-;=&&%796,351B%X1C%X2C%(((C%Xn H7%A,0,..G'%74^1','%

;7.1F.7B%H670-;=&&M%



http://sntbul.bmstu.ru/doc/554920.html

X%V%P`%- A)
-1

×Y; X = BY, I%V%PR%- WQ
-1

.

a67'1% 97<7C% '7:.7% 7H61015&9>% 815&F&.G% ;7.1F.7B% H670-;=&&% F,39&% 796,351B% &%

74^1'G% 8,5787B% H670-;=&&% 06-<&@% 796,351BC 135&% A,0,9> 815&F&.G% 8,5787B% H670-;=&&

052%70.&@%796,351BC%,%052%831@%739,5>.G@%796,351B%A,0,9>%74^1'G%;7.1F.7B%H670-;=&&(%

*51'1.9G bij 746,9.7B%',96&=G%I%V% PR-WQ
-1
@,6,;916&A-J9%A,96,9G%796,35&% i .,%;,:0GB%

6-45>% ;7.1F.7B% H670-;=&&% 796,35&% j &% .,AG8,J932% ;7D??&=&1.9,'&% H75.G@%

P',916&,5>.G@Q%A,96,9(

!,96&=,%I%- D97%',96&=, ;7D??&=&1.978%H75.G@%A,96,9C%,%',96&=,%W%– D97%',96&=,

;7D??&=&1.978%H62'G@%A,96,9(%

)1796&=,915>.-J%',96&=-%W% PW%b% cQ% .,AG8,J9%H670-;9&8.7BC% 135&% 3-K1398-19% @792% 4G%

70&.%9,;7B H757:&915>.GB%81;976%U%d%cC 052%;79767<7%8GH75.21932%.16,81.3987

PR%- WQ%U%d%c(%

/A%D97<7%7H610151.&2%3510-19C%F97%',96&=,%W%H670-;9&8.,C%135&%3-K1398-19%9,;7B%H5,.%U%

d% cC% F97% ;,:0GB% 74^1;9% P796,35>C% H610H6&29&1C% =1@Q% '7:19% H67&A8139&% .1;797671%

;75&F13987%;7.1F.7B%H670-;=&&(%

e670-;9&8.739>% ',96&=G% W%b% c% 28521932% .174@70&'G'% &% 0739,97F.G'% -3578&1'%

3-K139878,.&2C%10&.3981..739&%&%.1796&=,915>.739&%61L1.&2%3&391'G%-6,8.1.&B%

Z%V%PR%- WQ%U%H6&%5J47'%.1796&=,915>.7'%81;9761%Z%b%c(%

f52 H670-;9&8.739& ',96&=G% W .174@70&'7% &% 0739,97F.7C% F974G% 8GH75.2573>%

70.7 &A%-3578&BM

1. E-K1398-19%746,9.,2%',96&=,%PR%- WQ
-1

, &%831%11%D51'1.9G%.1796&=,915>.G(%

T(%e757:&915>.G%831%<5,8.G1%'&.76G%',96&=G%PR%- WQ(%

g(%!,96&F.GB%620%R%Y%W%Y%W
2

+ ... = hi
k
3@70&932C%H6&F1'%hW

k
V%PR%- WQ

-1
.

4.!,;3&',5>.GB%&A%;76.1B%@,6,;916&39&F13;7<7%-6,8.1.&2%ji%- kRj%V%c%'1.>L1%10&.&=G(

e61039,851..,2% D;7.7'&;7-',91',9&F13;,2 '7015>% '7:19% 4G9>% &3H75>A78,., 052%

-;6-H.1..7<7% ,.,5&A,% .,=&7.,5>.7B% D;7.7'&;&(% e,6,'196G% '7015&% '7<5&% 4G% 39,9>%

73.787B% %H6&.29&2%-H6,851.F13;7<7%61L1.&2%H6&%8G4761%H5,.787B%396,91<&&%6,A8&9&2%3%

=15>J% ',;3&',5>.7<7% H6&45&:1.&2% ;% H610H7F9&915>.7B% 96,1;976&&% &A'1.1.&2%

37A0,..7<7%;7.1F.7<7%%H670-;9,(

E4,5,.3&678,..739>% H67&A870398,% H670-;=&&% &% H7961451.&2% H67&A8703981..G@%

613-6378 8% ?76'1% 3739,851.&2% '1:H670-;9787<7% 4,5,.3,% 28521932% 70.&'% &A% 73.78.G@%

-3578&B% D??1;9&8.7<7% 6,A8&9&2% 6,A5&F.G@% 3-4^1;978% '&;67D;7.7'&;&( I'1391% 3% 91'C%%

7413H1F1.&1% 6,8.7813.7<7% 373972.&2% '&;67D;7.7'&F13;&@% 3&391'% 28521932% 357:.7B% &%

F,397% .18GH75.&'7B% A,0,F1B(% e7% '.1.&J% ,8976,C% A013>% =15137746,A.7% &3H75>A78,9>%

D;7.7'&;7-',91',9&F13;&1%'1970GC% H7A8752JK&1% 37A0,8,9>% 6,A5&F.G1%'7015&% 6,A8&9&2%



!75701:.GB%.,-F.7-91@.&F13;&B%8139.&;%NEOO-51038

D;7.7'&F13;&@% 3&391'% 8% '&;67D;7.7'&;1( #,;&1% '7015&% 4G5&% ,H674&678,.G% 8% 6201%

&.91<6&678,..G@% 4&A.13% <6-HHC% .7% .1% H6&'1.2J932% ., ',L&.73967&915>.G@%

H610H6&29&2@C% @792% 2852J932% 8,:.G'% &.396-'1.97'% H78GL1.&2% D??1;9&8.739& &@%%

?-.;=&7.&678,.&2(

I% 0,..7B% 382A&% =15>J% 39,9>&% 28521932% &A-F1.&1% 87A'7:.7391B% H6&'1.1.&2%

D;7.7'&;7- ',91',9&F13;7B%'7015&%'1:H670-;9787<7% 4,5,.3,% % .,% ',L&.73967&915>.7'%

H610H6&29&&%8%-3578&2@%;6&A&3,(%e739,851..,2%=15>%7H61015&5,%3510-JK&1%;7.;619.G1%

A,0,F&% &3351078,.&2M% 7H9&'&A,=&2% -H6,851.&2% H67&A8703987'% &% H7961451.&1'% .,%

',L&.73967&915>.7'% H610H6&29&&% 3% H7'7K>J% '7015&678,.&2C% 8G2851.&1% H-91B%

H78GL1.&2%D??1;9&8.739&%012915>.739&%8%-3578&2@%;6&A&3,(%%%

!1:H670-;978GB% 4,5,.3% H61039,85219% 3747B% % F&3578-J% % '7015>% D;7.7'&F13;&@%

H67=13378C% H67&3@702K&@% 8% &.91<6&678,..7B% 4&A.13% <6-HH1. +-0-F&% H6&82A,..G'% ;%

61,5>.G'% -3578&2'% 6,A8&9&2% &% ?-.;=&7.&678,.&2% ',L&.73967&915>.7<7% ;7'H51;3,C%

'1:H670-;978GB% 4,5,.3% H7A875219% &3351078,9>% 382A&% &% H67H76=&& '1:0-% -F,39.&;,'&%

&.91<6&678,..7B% <6-HHGC% -F&9G8,9>% 73741..739&%?76'&678,.&2 &% 6,A8&9&2% 79015>.G@%

A81.>18% 8% ;7'H51;31( I% 3&391'1% 8A,&'7382A,..G@% 9,45&=% 4,5,.3,% 8% 10&.3981%

6,33',96&8,J932%',916&,5>.7-81K13981..G1, 01.1:.G1%&%96-078G1%613-63G.

!1:H670-;978G1%4,5,.3G%H67&A870398,%&%6,3H610151.&2%H670-;=&&%=15137746,A.7%

3739,8529>% 052% ;7'H51;378% 8A,&'7382A,..G@ ',L&.73967&915>.G@% H67&A870398% 3%

6,A8&9G'&% 8.-96&H67&A8703981..G'&% 382A2'&(% E739,851.&1% '1:H670-;9787<7% 4,5,.3,

H7A875219% <5-47;7% H67,.,5&A&678,9>% H67&A8703981..-J% 396-;9-6-% ;76H76,=&&% &%

;75&F13981..7% 7=1.&8,9>% 8,:.1BL&1% H67H76=&&(% I% 61A-5>9,91% 6,A6,479;&%

'1:H670-;9787<7% 4,5,.3,% '7:.7% H75-F&9>% D;7.7'&F13;-J% &.?76',=&JC% ;7976,2%

@,6,;916&A-19% ;75&F13981..-J% '16-% 8A,&'7382A&% 8% 6,A8&9&&% 79015>.G@% D51'1.978%

;7'H51;3,C% ,% 9,;:1% 396-;9-6-% H62'G@% &% ;7381..G@% 382A1BC% 87A.&;,JK&@% H6&%

H67&A8703981%&%H7961451.&&%H670-;=&&(

l,33'796&'% 3739,851.&1% '1:H670-;9787<7% 4,5,.3, .,% H6&'161% mWn% \m1.&9». #6&%

=1@,%H610H6&29&2 mWn «m1.&9» 8GH-3;,J9 ',L&.73967&915>.-J% H670-;=&J%961@%8&078(%

o,39>% H670-;=&&% &019% .,% 8.-961..11% H7961451.&1C% 739,5>.,2% 28521932% ;7.1F.G'%

H670-;97'(% !7:.7% 3739,8&9>% '1:H670-;978GB% 4,5,.3% H67&A870398,% &% 6,3H610151.&2%

H670-;=&& ( 8% '5.(% 6-4(QC% 135&% &A8139.G% ;7D??&=&1.9G% H62'G@% A,96,9% &% ;7.1F.GB%

H670-;9M



http://sntbul.bmstu.ru/doc/554920.html

D
=
,
3
/0
,
;
E
F
3
4

G
4H
3

D
,
8
=
4@
-
E
I
F
3
:
$

G
4H
$J

D
,
8
=
4@
-
E
I
F
3
:
$

G
4H
$K

D
,
8
=
4@
-
E
I
F
3
:
$

G
4H
$L

#
,
2
49
2
1
E
$

+
=
,
;
>
6
G
3
E

M
1
-
,
0
1
E
$

+
=
,
;
>
6
G
3
E

1 232,6 51 291,8 200 775,3

2 155,1 255 0 100 510,1

3 232,6 51 145,9 300 729,6

)8,?, 620,3 357 437,7 600 2015

!,96&=,%WV%cCg%cCS%cCp

0,2 0,5 0,0

0,3 0,1 0,2

!,96&=,%Y= 200

100

300

l1L1.&1M

E739,8&'%&%61L&'%3&391'-%-6,8.1.&BM

X1=0,3X1+0,1X2+0,4X3+200,

X2=0,2X1+0,5X2+0,0X3+100,

X3=0,3X1+0,1X2+0,2X3+300.

I,578,2%H670-;=&2%=1@78M%XSVOOqCg '5.(%6-4(C%XTVqScCS'5.(6-4(C%XgVOTrCs '5.(6-4(

l,3H610151.&1% H670-;=&&% '1:0-% =1@,'&% .,% 8.-961..11% H7961451.&1M

x11=0,3 t%OOqCgVTgTCs '5.(%6-4(,

x12=0,1 t%qScCSVqS '5.(%6-4(,

x13=0,4 t%OTrCsVTSrCu '5.(%6-4( &%9(0(

!1:H670-;978GB% 4,5,.3 H7A875219% 6,33F&9,9>% 8,578-JC% H67'1:-97F.-J% &%

;7.1F.-J%H670-;=&J%mWn%\m1.&9]%&% '7:19%35-:&9>%8,:.1BL&'%&.396-'1.97'%7=1.;&%

34,5,.3&678,..739&% 6,A8&9&2% 8A,&'7382A,..G@ H67&A870398% ',L&.73967&915>.7<7%

;7'H51;3,C% H73;75>;-% 796,:,19% 73.78.G1% H67H76=&&% 6,A8&9&2% 4&A.13% <6-HHG% 8% &@%

10&.3981(



!75701:.GB%.,-F.7-91@.&F13;&B%8139.&;%NEOO-51038

N+3*,6$-384=18>=O

1. !2;L&.% I()(% e6&'1.1.&1% 4,5,.3787<7% '1970,% 052% &3351078,.&2% H67H76=&B%

61<&7.,5>.7<7%5137H67'GL51..7<7%;7'H51;3,(%!(M%l/nlC%TcSS(

2. *;7.7'&;7-',91',9&F13;&1%'1970G%&%H6&;5,0.G1%'7015&M%$F14.71%H7374&1v e70%610(%

I(I(%N1073118,(%-!(M%w)/#/C 2010.

3. m,';78% n(% n(C% #75397H291.;7% W(I(C% o161'.G@% w(e(% !,91',9&F13;&1% '1970G% 8%

D;7.7'&;1M%$F14.&;(%-!(M%f/EC 2011.


