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 !" 711.7 

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

/)/.0( %'1 ,$# 2!'!"!*

(.'. 345678

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

 !"#$%&"' '%()* +%#,%# - %."'-" -/0"12(/ 34'-.5%'5!%(/-

'56 2!/'1+%!2'%* 1512"7) 8%!%#/. 9/'% %+51/'5" %1'%('), :/8%(

/$8%!527/ +%$40"'56 %;%;<"''), ,/!/-2"!5125- -/0"12(/ 2!/'1-

+%!2'%8% +!"#$%&"'56. = -/0"12(" %#'%8% 5> 5'12!47"'2%( %."'-5

+!"#$%&"' '%()* #5'/750"1-5* +/!/7"2!, 1(6>)(/?<5* ,/!/-2"-

!5125-5 %2#"$@'%* 8%!%#1-%* 2"!!52%!55 5 +%2"'.5/$@')* %;A"7

7%2%!5>%(/''%8% #(5&"'56 0"!"> B24 2"!!52%!5?.

#$%&'$%' ())'*+%,$-.+% )/$*0%-$%1-,2$%3 4'5.+,/67'5

+12$.8-1+$-5 .%.+'9: ;-1-42 -</.=-,='$- ,->12.+2$%'9 +12$.8-1+$:?

%>4'1&'* – . -4$-5 .+-1-$:, % -4$-,1'9'$$:9 >$2@%+'=A$:9 /,'=%@'-

$%'9 1'./1.$-;- 8-+1'<='$%3 .%.+'9-5 – . 41/;-5. B+-, 8- -81'4'='-

$%6, 81%,-4%+ * ,->$%*$-,'$%6 .-0%2=A$-;- % 81%1-4$-;- 4%.<2=2$-

.-, )/$*0%-$%1-,2$%3 +12$.8-1+$-5 .%.+'9: $2 /1<2$%>%1-,2$$:?

+'11%+-1%3?, *-+-1:', , .,-6 -@'1'4A, ,:.+/826+ '.+'.+,'$$:9% -;12-

$%@%+'=39% 12>,%+%3 ,.'? $'.<2=2$.%1-,2$$:? .%.+'9.

#=-&%,C23.3 812*+%*2 12>,%+%3 .-,1'9'$$:? ;-1-4-, $' 81'4-

8-=2;2'+ 9'?2$%>9-, '.+'.+,'$$-5 <2=2$.%1-,*% )/$*0%-$%1-,2$%3

% 12>,%+%3 +12$.8-1+$:? .%.+'9. D$-&'.+,- )2*+-1-, % *-$)=%*+/6-

7%? %$+'1'.-, 12>=%@$:? 8-4.%.+'9 &%>$'-<'.8'@'$%3 ;-1-42 8-1-&-

42'+ 12>,%+%' $';2+%,$:? 3,='$%5 – *2* , 81-.+12$.+,' ;-1-42, $2 -+-

4'=A$:? '' +'11%+-1%3?, +2* % , 81-.+12$.+,' ,1'9'$%, , 12>=%@$:'

,1'9'$$:' -+1'>*% ./7'.+,-,2$%3 ;-1-4.*%? +'11%+-1%5 [1, 2]. E 42$-

$:? /.=-,%3? , *1/8$:? ;-1-42? 81'4.+2,=3'+.3 %$+'1'.$-5 ,->9-&-

$-.+A .->42$%3 ())'*+%,$-5, <'>-82.$-5, (*-=-;%@'.*% /.+-5@%,-5

+12$.8-1+$-5 .%.+'9:.

E (+-9 2.8'*+' %$+'1'.'$ 8-%.* -<-<7'$$:? *1%+'1%', -0'$*%

)/$*0%-$%1-,2$%3 +12$.8-1+$-5 .%.+'9: *1/8$-;- ;-1-42. F2134/

. 81%,:@$:9%, >$2*-9:9% 8- *=2..%@'.*%9 %..='4-,2$%39 ,'4/7%?

1-..%5.*%? % >21/<'&$:? /@'$:? *1%+'1%39% -0'$*% *2@'.+,2 % 8'1-

.8'*+%, 12>,%+%3 +12$.8-1+$:? .%.+'9 ;-1-4-,, 2 +2*&' 9'+-429% %?
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8-=/@'$%3 -<12<-+*% % 2$2=%>2 81'4=2;2'+.3 %.8-=A>-,2+A 134 $-,:?

8-4?-4-,.

E *2@'.+,' -<-<7'$$-;- *1%+'1%3 -0'$*% *2@'.+,2 )/$*0%-$%-

1-,2$%3 4'5.+,/67'5 /=%@$--4-1-&$-5 .'+% ( !#), 2 +2*&' *2@'.+,2

81%$%92'9:? /812,='$@'.*%? 1'C'$%5 8- '' 9-4'1$%>20%% % 12>,%+%6

81'4/.92+1%,2'+.3 +2*-5 8-*2>2+'=A, *2* ,1'93 1'2=%>20%% +12$.8-1+-

$-5 8-+1'<$-.+% (,1'93 8-'>4*%). G1% 8-.+1-'$$:? 9-4'=3? 12.81'4'-

='$%3 +12$.8-1+$-;- .81-.2 $2 8'1'4,%&'$%3 $' .-.+2,=3'+ +1/42 -0'-

$%+A 9%$%92=A$:5 82129'+1 ./9921$-;- ,1'9'$% 1'2=%>20%% ,.'? ./-

+-@$:? ;-1-4.*%? +12$.8-1+$:? *-11'.8-$4'$0%5, 8-.+1-%, 81% (+-9

+2* $2>:,2'9/6 «%4'2=A$/6 .'+A». !=3 (+-;- $'-<?-4%9- >$2+A =%CA

81-.+12$.+,'$$-' 12.81'4'='$%' ,.';- ./+-@$-;- -<H'92 +12$.8-1+$--

;- .81-.2. I9'3 , 8=2$' ;-1-42 ;'-9'+1%@'.*/6 81%,3>*/ 0'$+1-, ;'-

$'120%% % 8-+1'<='$%3 +12$.8-1+$:? 8-+-*-,, +12$.8-1+$:? 125-$-,,

9-&$- 81'4.+2,%+A ;12)%@'.*/6 %$+'181'+20%6 «%4'2=A$-5 .'+%»

(1%.. 1, 2). 

J%.. 1. K12)%@'.*-' 81'4.+2,='$%' 9'.+ ;'$'120%%

% 8-+1'<='$%3 +12$.8-1+$:? 8-+-*-, 8- +'11%+-1%%

;. G'19% , +12$.8-1+$-5 9-4'=% ;-1-42

I9'$$- (+-+ 82129'+1 – ,1'93 1'2=%>20%% +12$.8-1+$:? *-11'.-

8-$4'$0%5 – </4'+ 3,=3+A.3 0'=A6 81-.+12$.+,'$$-;- 12>,%+%3 ;-1-42
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% )-19%1-,2$%3 ';- +12$.8-1+$-5 .%.+'9:. G-=/@'$$:' >$2@'$%3 ,1'-

9'$% 1'2=%>20%% +12$.8-1+$:? *-11'.8-$4'$0%5 $2 «%4'2=A$-5 .'+%»

, 92.C+2<2? ,.';- ;-1-42 8- 12>=%@$:9 ;1/8829 8'1'4,%&'$%5 % ,%-

429 +12$.8-1+2 .--+$-.3+.3 . ./7'.+,/67%9% 82129'+129% +12$.-

8-1+$-;- 81'4=-&'$%3 ;-1-4.*-5 +12$.8-1+$-5 .%.+'9:, -.$-,$:9%

%> *-+-1:? 3,=36+.3 81-.+12$.+,'$$-' 12.81'4'='$%' % .,3>$-.+A ./-

7'.+,/67'5  !# ;-1-42 % %9'67%5.3 , $2=%@%% -<H'9 % +'?$%@'.*%'

82129'+1: 821*2 +12$.8-1+$:? .1'4.+,, >21';%.+1%1-,2$$:? % (*.-

8=/2+%1/'9:? , ;-1-4'.

J%.. 2. K12)%@'.*23 %$+'181'+20%3 «%4'2=A$-5 +12$.8-1+$-5 .'+%»

;-1-42 G'19% , +12$.8-1+$-5 9-4'=% ;-1-42

L2*+%@'.*-' >$2@'$%' 0'=',-;- 8-*2>2+'=3 «,1'93 1'2=%>20%%

+12$.8-1+$:? *-11'.8-$4'$0%5» $2?-4%+.3 $2 1'2=A$-9 ;12)'  !#

;-1-42 (1%.. 3). G1-,'4'$$:5 $2 (+-9 (+28' .12,$%+'=A$:5 .-,9'.+$:5

2$2=%> +12$.8-1+$-;- .81-.2 % +12$.8-1+$-;- 81'4=-&'$%3 4=3 «%4'-

2=A$-5 .'+%» % $2 1'2=A$-9 ;12)'  !# ;-1-42 8->,-=%+ 42+A -0'$*/

9'1-81%3+%39 , -<=2.+% +12$.8-1+$-;- 8=2$%1-,2$%3 ;-1-42. "1%+'-

1%'9 -0'$*% 81-.+12$.+,'$$-;- 8=2$%1-,2$%3 +12$.8-1+$-5 .%.+'9:

;-1-42 </4'+ ,:.+/82+A ,.' +- &' ,1'93 1'2=%>20%% +12$.8-1+$:? *-1-

1'.8-$4'$0%5.
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J%.. 3. K12) 1'2=A$-5  !# ;-1-42 G'19%

, +12$.8-1+$-5 9-4'=% ;-1-42

J%.. 4. G1-.+12$.+,'$$-' 12.81'4'='$%' +12$.8-1+$-;- .81-.2

$2 ;12)'  !# , +12$.8-1+$-5 9-4'=% ;-1-42

!=3 ';- 8-=/@'$%3 $'-<?-4%9- 81-,'4'$%' 81-.+12$.+,'$$-;-

2$2=%>2 *2@'.+,2 % .,3>$-.+% ./7'.+,/67'5  !# ;-1-42 . 8-=/@'$%'9

$2 *-$'@$-9 C2;' 92+1%0: >2+12+ $2 1'2=%>20%6 *-11'.8-$4'$0%5,

, 42$$-9 .=/@2', , .,-<-4$-5 %=% «8/.+-5» .'+%.
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M2*=6@%+'=A$23 .+24%3 81-.+12$.+,'$$-;- 2$2=%>2 *2@'.+,2 ;--

1-4.*-5 +12$.8-1+$-5 .%.+'9: 81'48-=2;2'+ 8-.+1-'$%' 81-.+12$.+-

,'$$-;- 12.81'4'='$%3 +12$.8-1+$-;- .81-.2 $2 .=-&%,C'9.3 +12$.-

8-1+$-9 81'4=-&'$%% (1'2=A$-9 ;12)'  !# ;-1-42, .-.+2,' % .+1/*+/-

1' ;-1-4.*%? +12$.8-1+$:? 8-+-*-,) (1%.. 4). F2 (+-9 (+28' 81%

8-.+1-'$%% 81-.+12$.+,'$$-;- 12.81'4'='$%3 /@%+:,2'+.3 ,'.A *-9-

8='*. +'?$%@'.*%? (*-=%@'.+,- 8-=-. 4,%&'$%3, 12.@'+$23 .*-1-.+A

4,%&'$%3, $2=%@%' .1'4.+, 1';/=%1-,2$%3 4,%&'$%3) % (*.8=/2+20%-$-

$:?  (.*-1-.+A % 81-8/.*$23 .8-.-<$-.+A -+4'=A$:? /@2.+*-, % />=-,

 !#) 82129'+1-, 4-1-&$--+12$.8-1+$-;- *-98='*.2 ;-1-42.

J'>/=A+2+-9 8-.+1-'$%3 12.81'4'='$%3 </4'+ +2*&' 92+1%02

,1'9'$$:? >2+12+ $2 1'2=%>20%6 ,.'? ;-1-4.*%? +12$.8-1+$:? *-11'.-

8-$4'$0%5 8- 12>=%@$:9 ,%429 8'1'9'7'$%5, 1'2=%>/'9:? 12>=%@$:-

9% ,%429% +12$.8-1+2. M28-=$'$%' .'+% 81-%.?-4%+ 8/+'9 %+'120%-$-

$-5 81-0'4/1: 12.@'+2, -.$-,2$$-5 $2 4-.+%&'$%%, , *-$'@$-9 %+-;',

12,$-,'.$:? >2+12+ ,.'9% /@2.+$%*29% 4-1-&$-;- 4,%&'$%3 81% 1'2-

=%>20%% .,-';- +12$.8-1+$-;- .81-.2. G1% (+-9 , *2@'.+,' -.$-,$-;-

*1%+'1%3 >2+12+ ,:.+/82'+ ,.' +- &' ,1'93 1'2=%>20%% +12$.8-1+$:?

*-11'.8-$4'$0%5, 2 , *2@'.+,' -.$-,$-;- -81'4'=367';- .--+$-C'$%3

.,3>% 12>=%@$:? 82129'+1-,, /@2.+,/67%? , 12.@'+', – -.$-,$23 4%2-

;12992 +12$.8-1+$-;- 8-+-*2.

G-=/@'$$:' $2 >2*=6@%+'=A$-9 (+28' >$2@'$%3 ,1'9'$$:? >2-

+12+ $2 1'2=%>20%6 -+4'=A$:? +12$.8-1+$:? *-11'.8-$4'$0%5 81% .--

,9'.+$-9 2$2=%>' . >2+12+29% , .,-<-4$-5 %=% «8/.+-5» .'+% 8->,--

=36+, *1-9' +-;-, -0'$%+A 9'1-81%3+%3 , -<=2.+% -1;2$%>20%% 4-1-&-

$-;- 4,%&'$%3 $2 ./7'.+,/67'5  !# ;-1-42.

G1% 2$2=%>' ,>2%9$-;- ,=%3$%3 82129'+1-, )/$*0%-$%1-,2$%3

4-1-&$--+12$.8-1+$-;- *-98='*.2 ;-1-42 % -+4'=A$:? ;-1-4.*%? +'1-

1%+-1%5 8-+1'</'+.3 ,,'4'$%' $-,-;- 4-8-=$%+'=A$-;- 82129'+12 8-4

/.=-,$:9 $2>,2$%'9 «+12$.8-1+$23 >2,%.%9-.+A +'11%+-1%%». E -+=%-

@%' -+ .+2+%@'.*%? 82129'+1-,, +2*%? *2* 2,+-9-<%=%>20%3 $2.'='$%3

%=% 9-+-1%>20%3 +'11%+-1%%, %=% 4%$29%@'.*%? $2<=642'9:? =%<-

12.@'+$:? 82129'+1-, (%$+'$.%,$-.+%, .*-1-.+% % 8=-+$-.+% +12$.-

8-1+$:? 8-+-*-,), +12$.8-1+$23 >2,%.%9-.+A +'11%+-1%% – (+- -4$--

>$2@$- % +-@$- -81'4'=3'9:5 12.@'+$:9 8/+'9 4%$29%@'.*%5 8212-

9'+1. J2>9'1$-.+A 82129'+12 +12$.8-1+$:? .1'4.+, – *9/./+. B+- 82-

129'+1, .,3>:,267%5 .+2+%@'.*%' % 4%$29%@'.*%' 82129'+1:,

-8%.:,267%' 4'5.+,/67/6 +12$.8-1+$/6 .%.+'9/ ;-1-42.
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M242@2 12.@'+2 82129'+12 +12$.8-1+$-5 >2,%.%9-.+% +'11%+-1%5

4=3 81-%>,-=A$:? -<=2.+'5 9-&'+ 1'C2+.3 *2* @%.='$$-, +2* % 2$2=%-

+%@'.*% – 9'+-4-9 ;'-9'+1%@'.*-;- 8-;1/&'$%3.

G/.+A T – 9$-&'.+,- +-@'* *--14%$2+ 0'$+1-, +3&'.+% (0'$+1-,

81%+3&'$%3) +12$.8-1+$:? 125-$-, ;-1-42.
1 2,  ,  ...,  .nT t t t= K-1-4 12>-

4'='$ $2 n +12$.8-1+$:? 125-$-,. "--14%$2+: 0'$+1-, 125-$-,:
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I>,'.+$2 92+1%02 82..2&%1.*%? *-11'.8-$4'$0%5 $2.'='$%3 9'-

&4/ 125-$29% ;-1-42, 1'2=%>/'9:? $2 2,+-9-<%=A$-9 +12$.8-1+' (9--

+-1%>-,2$$:9% ,%429% +12$.8-1+2).
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K –

;4' kij – -<H'9 *-11'.8-$4'$0%5 %> i-;- 125-$2 , j-5 >2 ./+*% (@2., ;-4,

.'*/$42).

J2..9-+1%9 >242@/ -+:.*2$%3 81'4'=A$-5 +'-1'+%@'.*% ,->9-&-

$-5 >2;1/>*% 81-%>,-=A$- >242$$-5 ,:8/*=-5 -<=2.+% $2 +'11%+-1%%

;-1-42 4,%&'$%'9 9-+-1%>-,2$$-;- +12$.8-1+2.

G/.+A -<=2.+A >242$2 ,:8/*=:9 9$-;-/;-=A$%*-9 R, -<12>-,2$$:9

m ,'1C%$29%.G/.+A %>,'.+$: *--14%$2+: ,'1C%$ 9$-;-/;-=A$%*2
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M242@2 .,-4%+.3 * -+:.*2$%6 ./99: 4-='5 ,.'? *-11'.8-$4'$-

0%5 J-<=2.+% (2,+-9-<%='5·*9/./+), 81-?-437%? @'1'> >242$$/6 (%.-

.='4/'9/6) -<=2.+A, 81% $2=%@%% %4'2=A$-;- (8-=$-;-) +12$.8-1+$-;-

81'4=-&'$%3, ,.';- 92*.%9/9 (n
2
 – n)/2 .=2;2'9:?.

J-<=2.+% = l12k12 + l21k21 + l13k13 + l31k31 + …+ l(n – 1)nk(n – 1)n + ln(n – 1) ·kn(n–1),

;4' lij – ,1'9'$$23 4-=3 *-11'.8-$4'$0%5 %> i-;- 125-$2 , j-5 >2 ./+*%,

1'2=%>/'923 @'1'> %..='4/'9/6 -<=2.+A 81% %4'2=A$-9 +12$.8-1+$-9

81'4=-&'$%%.
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!=3 8-$%92$%3 .9:.=2 82129'+12 81%,'4'9 ';- ;'-9'+1%@'.*/6

%$+'181'+20%6 (1%.. 5). 

J%.. 5. K'-9'+1%@'.*23 %$+'181'+20%3 82129'+12

«+12$.8-1+$23 >2,%.%9-.+A +'11%+-1%5»

G12*+%@'.*%5 .9:.= (+-;- 82129'+12 >2*=6@2'+.3 , +-9, @+- $25-

4'$$23 ,'=%@%$2 4=3 *2&4-;- *-$*1'+$-;- /@2.+*2 +'11%+-1%% ;-1-42

</4'+ -81'4'=3+A 0'='.--<12>$-.+A % ,%4: ,->9-&$:? 249%$%.+12+%,-

$:? -;12$%@'$%5 $2 4-.+/8 * /@2.+*29  !# ,$/+1% 42$$-5 +'11%+-1%%

% 8->,-=%+, , *2@'.+,' =-*2=A$-5 >242@%, $281%9'1, 42+A +'-1'+%@'.*-'

-<-.$-,2$%' >2*1:+%3 (-;12$%@'$%3) 4-.+/82 * /@2.+*29  !# 0'$-

+12=A$:? 125-$-, ;-1-4-,.

"1%+'1%2=A$-5 -0'$*-5 8-1-;-,-5 ,'=%@%$: +12$.8-1+$-5 >2,%-

.%9-.+% +'11%+-1%% 9-&'+ ,:.+/82+A 82129'+1, -81'4'=367%5 $';2-

+%,$:' ,->4'5.+,%3 $2 -*1/&267/6 .1'4/ % (*-$-9%@'.*%' %>4'1&*%.

!=3 -0'$*% ,->4'5.+,%3 4-1-&$--+12$.8-1+$-;- *-98='*.2 ;-1-42 $2

%..='4/'9/6 +'11%+-1%6 (+'11%+-1%2=A$:? -;12$%@'$%5) 0'='.--<-

12>$- %.8-=A>-,2+A ($'1;'+%@'.*%5 8-4?-4. N%9%+%1/67%9% , (+-9

.=/@2' </4/+ 82129'+1: .+20%-$21$-;- .-.+-3$%3 (*-.%.+'9:, -81'4'-

=367%' *2@'.+,- &%>$% $2 +'11%+-1%%, 2 +2*&' $2=%@%' +'?$-=-;%5,

.8-.-<$:? -<'.8'@%+A 4-.+%&'$%' (+%? 82129'+1-, 81% /,'=%@'$%%

«,=%,2$%3» ($'1;%% , (+/ +'11%+-1%6. E (+-9 .=/@2' -;12$%@%+'='9

,:.+/8%+ -<H'9 ($'1;%%, >2+12@'$$-5 $2 1'2=%>20%6 +12$.8-1+$:? 8--

+1'<$-.+'5 ,$/+1% *2&4-;- -+4'=A$-;- +'11%+-1%2=A$-;- (='9'$+2 %.-
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.='4/'9-5 -<=2.+%, +2*&' ./7'.+,/6+ +'11%+-1%2=A$:' -;12$%@'$%3,

.,3>2$$:' . ,->9-&$-.+A6 1'2=%>20%% 4,%&'$%3 12>=%@$:9% ,%429%

+12$.8-1+2 81% 12>=%@$:? 1'./1.$:? >2+12+2?.

"-$0'80%3 12,$-,'.$-5 +12$.8-1+$-5 .%.+'9: *1/8$-;- ;-1-42

-.$-,:,2'+.3 $2 9'+-4-=-;%% ,:12,$%,2$%3 $2;1/>*% -+ 4,%&'$%3 9--

+-1%>-,2$$-;- +12$.8-1+2 8- +'11%+-1%39 ;-1-42 , >2,%.%9-.+% -+

12.@'+$:? 82129'+1-, +12$.8-1+$-5 >2,%.%9-.+% +'11%+-1%5. E (+-9

.=/@2' %..='4-,2$%' 82129'+1-, +12$.8-1+$-5 >2,%.%9-.+% +'11%+--

1%5 81-,-4%+.3 $2 1';/=31$-5 .'+*' , 8-=31$-5 .%.+'9' *--14%$2+.

G2129'+1 +12$.8-1+$-5 >2,%.%9-.+% 12..@%+:,2'+.3 -+4'=A$- 8- *2&-

4-5 92+1%0' *-11'.8-$4'$0%5 8- $2>$2@'$%39 8-'>4*% % ,%429 +12$.-

8-1+2.

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

1. G'+1-, E.O., G'+/?-, D.O., P*%9-, D.J. Q$2=%> 1'&%9-,

12<-+: /=%@$--4-1-&$-5 .'+% *1/8$:? ;-1-4-, $2 81%9'1' ;-1-42

G'19% / G'19. ;-.. +'?$. /$-+. – G'19A, 2004. – 274 ..

2. P*%9-, D.J. R12$.8-1+$:' .%.+'9: *1/8$:? ;-1-4-,. – 

G'19A: I>4-,- G'19. ;-.. +'?$. /$-+2, 2008. – 144 ..

G-=/@'$- 23.08.2010 


