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

- /$1-#2## 3!/!4!- 

*/0 330.35:316.4+005;303.732 

'. . 567869:, $.;. 5<=:>69:,  

4.#. #9:?69, -.$. @:8AB6?69 

'!+1"&%2 $-3%4$-56$72 %""5!849-#!56"&%2  

:45%#!;$%<!"&%2 =$%9!+"%#!# 

)!'",."#C -05!/$  

- *$3# 2,/ )#@ ./!3/$**$@  

.! '$./$-%,'#; «D/5$'# 2#)$» 

  +-1&-; &4$3!:3%% 97,4+-, 4:+!8!5>?@!2 85> 1-A%"#!+"&%; :+4A+-11 

$-:+-95!$%> «*+,-$%"#%&-», +-""1-#+%9-?#"> 4"$497 148!5%+49-$%> :+!8:4<#!-
$%2 "43%=1- "54B$42 "#+=&#=+7 " :+%C$-&-1% :!+!"!<!$%> %$#!+!"49 9 9%8! 
D=$&3%4$-56$7; 4#$4E!$%2 -+A=1!$#49 "9!+#4& % :=#% +!E!$%> A$4"!454A%<!-
"&%; :+4,5!1 14#%9-3%% % :488!+B&% :+%$>#%> +!E!$%2 " :4C%3%2 D%54"4D%% 

:4C$-$%> F. G4:!$A-=H+- 9 D4+1! <!#9!+4>&4A4 C-&4$- 84"#-#4<$4A4 4"$49-$%>. 
 

)>EFG9HG I>69:: 1-A%"#!+"&-> :+4A+-11-, =+,-$%"#%&-, "#+=&#=+- "43%=-
1-, 148!5%+49-$%! :+!8:4<#!$%2, :!+!"!&-?@%!"> %$#!+!"7, -&#%9$7! H5!1!$#7, 

14#%9-3%>, C-&4$ 84"#-#4<$4A4 4"$49-$%>. 
 

 !"#"$%". I%+ 1!A-:45%"49 #!"!$, % $!=8%9%#!56$4, <#4 4,-
5-"#% %$#!+!"49 +-C5%<$7; "=,J!&#49 :+%<=85%971 4,+-C41 :!+!-
"!&-?#">, "4C8-9-> 9 "%"#!1! :+!8:4"75&% $!+-9$49!"%>. *"549%> 
94""#-$495!$%> +-9$49!"%> 14A=# ,7#6 1$4A4C$-<$7 % 8-5!&% 4# 
#+%9%-56$4"#% 8-B! :+% $!C$-<%#!56$41 +4"#! +-C1!+$4"#% C-8--
<%, <#4 >95>!#"> :+%$3%:%-56$71 85> C-8-< =:+-95!$%> HDD!&-
#%9$4"#6? "54B$7; 4,J!&#49, $-:+%1!+, %$D4+1-3%4$$7; "%"-
#!1, 54A%"#%<!"&%; "%"#!1, %$D+-"#+=&#=+7 1!A-:45%"49 % 8+. 

/5> #-&%; C-8-<, +!E!$%! &4#4+7; ":4"4,$4 $-:45$%#6 
$4971 "48!+B-$%!1 1-A%"#!+"&%! :+4A+-117 :4 $-:+-95!$%? 

«*+,-$%"#%&-», 9 &-<!"#9! %$"#+=1!$#- %""5!849-$%> 14B$4 
:+!854B%#6 148!5%+49-$%!, 4#5%<-?@!!"> :+!8"#-95!$%!1 "4-
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3%=1- "54B$42 "#+=&#=+7 9 9%8! 148!5!2 :+!8:4<#!$%2, 4:%-

"79-?@%; 4"$497 :49!8!$%> 4#8!56$7; "=,J!&#49 5%3, :+%$%-

1-?@%; +!E!$%> (L'M), % %; A+=::. 
I48!5%+49-$%! :+!8:4<#!$%2, &-"-?@!!"> 84"#-#4<$4 #4$-

&%; "#+=$ :"%;%<!"&42 8!>#!56$4"#% <!549!&-, $=B8-!#"> 9 4,-
"#4>#!56$41 -$-5%C! " :4C%3%2 #!4+%% :4C$-$%>. 

&$'("')'*%+"(,%" -.'/)"01 0'#")%.'!2$%3 -."#-'+4"-

$%5. )$#!+!" & %""5!849-$%? 94C14B$4"#!2 148!5%+49-$%> 9 
C-8-<-; :+%$>#%> +!E!$%2 94C+-"#-!#, $!"14#+> $- 9"? «8!5%-

&-#$4"#6» 94C$%&-?@%; :+% H#41 :+4,5!1, "9>C-$$7; " $!4,;4-
8%14"#6? :+%1!$!$%> D4+1-56$7; 1!#4849 85> 4:%"-$%> $!-
84"#-#4<$4 %C=<!$$42 :"%;%<!"&42 8!>#!56$4"#% <!549!&-. 
N456E4! C$-<!$%! :+%4,+!#-!# :4$%1-$%! A+-$%3 84:="#%14A4 
% $!84:="#%14A4 9 94:+4"-; :5-$%+49-$%> H&":!+%1!$#- % 

4,4"$49-$%> 4B%8-$%> :+%!15!17; :4 84"#49!+$4"#% +!C=56#--
#49 148!5%+49-$%>, C-9%">@%; 4# "#!:!$% -8!&9-#$4"#% :+%-

&5-8$7; 148!5!2.  4C$%&-?@%! :+% H#41 1!#48454A%<!"&%! 
:+4,5!17 845B$7 +!E-#6"> "+!8"#9-1% D%54"4D"&%; +-""=B-

8!$%2. K+!8% %C9!"#$7; :48;4849 4"4,4A4 9$%1-$%> C-"5=B%9--
!# &4$3!:3%> F. G4:!$A-=H+- [1], C-#+-A%9-?@-> "=@!"#94 
:+43!""49 :48A4#49&% % :+%$>#%> +!E!$%2 9 C-8-<-; 97,4+-, 
4#9!<-> $- 4"$49$42 94:+4" D%54"4D%% «:4<!1=?», 9"!A8- #+!-
,=?@%2 84"#-#4<$4A4 4,4"$49-$%>. 

'+% :4"#+4!$%% C-&5?<!$%> $- 4"$49! C-&4$- 84"#-#4<$4A4 
4,4"$49-$%> (O/P): «$%<#4 $! "=@!"#9=!# ,!C 4"$49-$%> 85> "94!A4 
,7#%>», "#+=&#=+- &4#4+4A4 :+!8"#-95!$- 9 #-,5%3!, &-B872 +-C 
$!4,;48%14 4:+!8!5>#6, &-&42 9%8 4"$49-$%> :48+-C=1!9-!#">. 

 B8<=B<8: FGB9G86J=6K6 L:=6?: M6IB:B6F?6K6 6I?69:?AJ 

  
!/! 

Q4+17 &4+$> 05-"" 
4,J!&#49 

Q4+17 % "=@!"#94 
$!4,;48%14"#%  

04++!5>#4+ 
("9>C=?@!!) 

1 K#-$495!$%! 
(%C1!$!$%!) 4,J-
!&#49, O/P :+%-
<%$$4"#%. 
)OIRMR()R 

K4C!+3-#!56-
$7!, :45$7!, 
H1:%+%<!-
"&%! :+!8-
"#-95!$%> 

 !"!#$%&'( $!4,;48%-
14"#6 — :4"5! $-"#=:-
5!$%> :+%<%$7 8!2"#-
9%! $! 14B!# $! :+4-
%C42#% (:+%<%$$4"#6 

>95!$%2)  

M-""=84&  

2 '4C$-$%! 4,J!&-
#49, O/P :4C$--
$%>. 
QPMIFL)OF-
S)T  
 

'4$>#%>, -,-
"#+-&#$7! 
:+!8"#-95!-

$%>  

)*+!#$%&'( $!4,;48%-
14"#6 — &4A8- 84:=@!-
$7 :4"75&%, ,!"":4+$4 
:+%C$-!#"> C-&5?<!$%! 

M-C=1  
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P&4$<-$%! #-,5%37 

  
!/! 

Q4+17 &4+$> 05-"" 
4,J!&#49 

Q4+17 % "=@!"#94 
$!4,;48%14"#%  

04++!5>#4+ 
("9>C=?@!!)  

3 N7#%! 4,J!&#49. 
O/P ,7#%>. 
IP/RL)MP F-
()R 'MPNLRI-
(PU K)V*F-
S))  

A priori 
9$!E$%! 

(:+4"#+-$"#-
94) % 9$=#-
+!$$%! (9+!-
1>) <=9"#9-

,'-$.'-!#$%&'( $!-
4,;48%14"#6 — 9!+$-> 
#!4+!1- 8!5-!# 97<%"-
5!$%! $!4:+49!+B%171

W=9"#9%-
#!56$4"#6  

4 /!2"#9%! 4,J!&-
#49, O/P 14#%-
9-3%%. 
'M)(TV)R 
MRGR()T (F 
PK(P R  X-
NPMF  

P,J!&#7 
9$=#+!$$!A4 
<=9"#9- ;4#!-
$%> ("=,J!&-
#7 :4C$-$%>) 

— 945> 

,*/'012'( $!4,;48%-
14"#6 — :+% $-"#=:5!-
$%% 14#%9- 8!2"#9%!, 
"4A5-"49-$$4! " ;-+-&-
#!+41 "=,J!&#-, $!%C-

,!B$4  

K-14"4C$--
$%!, "-14:4-

C$-$%!  

 

K4A5-"$4 <!#7+!1 D4+1-1 C-&4$- 4"$49-$%>, "=@!"#9=!# 
<!#9!+4>&-> $!4,;48%14"#6: 

1) D%C%<!"&-> $!4,;48%14"#6, :4 C-&4$= :+%<%$$4"#%: 9 
"%5= !!, 5%E6 #456&4 $-"#=:%5- :+%<%$-, 8!2"#9%! $! 14B!# $! 
:+4%C42#%; 

2) 54A%<!"&-> $!4,;48%14"#6, :4 C-&4$= 4"$49-$%> :4C$--
$%>: 9 "%5= !!, &4A8- 84:=@!$7 :4"75&%, ,!"":4+$4 :+%C$-!#"> 
C-&5?<!$%!; 

3) 1-#!1-#%<!"&-> $!4,;48%14"#6, :4 C-&4$= 4"$49-$%> 
,7#%>: 9 "%5= !! &-B84! 4#$4E!$%!, 97+-B!$$4! 9!+$42 #!4+!-
142, #-&494, &-&%1 4$- !A4 97+-B-!#, % &-B84! :+-9%56$4! 97-

<%"5!$%! 4"#-!#"> $!4:+49!+B%171; 

4) 14+-56$-> $!4,;48%14"#6, :4 C-&4$= 14#%9-3%%: 9 "%5= 
!! &-B872 <!549!&, B%94#$4!, :+% $-"#=:5!$%% 14#%9-, 845B-

$7 %":45$%#6 #4 8!2"#9%!, &4#4+4! 48$4 "4A5-"$4 " %; 9+4B8!$-
$71 % $!%C1!$$71 ;-+-&#!+41 (&-& A5-9$42 <-"#% :"%;%<!"&42 

8!>#!56$4"#% — «,!""4C$-#!56$4!», 4#5%<-?@!2"> 4# «4#&+7#4-
A4» % «#-2$4A4») % :4#41= "5!8=!# #-&B! $!%C,!B$4, &-& % 9">-
&4! 8+=A4! 8!2"#9%! :+%<%$7, ;4#> «!A4 % $! #-& 5!A&4 :+!8"&--
C-#6, &-& 9">&4! 8+=A4!, 99%8= #+=8$4"#% +-":4C$-#6 % 9:45$! 
%C=<%#6 %$8%9%8=-56$72 H1:%+%<!"&%2 ;-+-&#!+ (94C9+-# & (1)) 

% "942"#9!$$=? !1= "D!+= :4C$-$%>; %""5!849-#6 9"! H#4 — $!-
<#4 "49"!1 %$4!…» [1]. 

K9>C6 :4C$-$%2 :4 O/P 4#5%<-!# $-=&= 4# :+4"#4A4 -A+!A-#- 
"9!8!$%2.   &-B842 $-=&! &-&->-$%,=86 48$- %C D4+1 O/P ("#--
$495!$%!, :4C$-$%!, ,7#%! %5% 8!2"#9%!) >95>!#"> :+!%1=@!"#-
9!$$42 :!+!8 8+=A%1%, &4#4+7! $-;48># 9 $!2 "!,! :+%1!$!$%!, 
$4 #456&4 " ,456E!2 :48<%$!$$4"#6?. /5> #!4+%% :+%$>#%> +!-
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E!$%>, &-& $-=&%, O/P 14#%9-3%% >95>!#"> :+!%1=@!"#9!$$42 
D4+142, :48<%$>?@!2 4"#-56$7!, %$#!+:+!#%+=!17! ("1. #-,5%-
3=) &-& %C1!+!$%!, D4+1-5%C-3%> % 148!5%+49-$%! :+4,5!1$42 
"%#=-3%%. 

R"5% 9"! 14#%97 % :+-9%5-, &-&497 ,7 4$% $% ,75%, 17 

+-""1-#+%9-!1 &-& 8-$$72 1-#!+%-5 85> 4,J>"$!$%> :4"#=:-
&49, #4 C-&4$ 14#%9-3%% "5=B%# :=#!948$42 $%#6? %"#4+%%, 

:45%#%&%, :+-A1-#%<!"&42 :"%;454A%%, H&4$41%&%, H#%&% % 8+. 
(- #4B8!"#9! :4C$-?@!A4 % 945>@!A4 "=,J!&#- C%B8!#"> 

95%>$%!, &4#4+4! 4&-C79-!# 945> $- :4C$-$%!; 4$- :4,=B8-!# 
!A4 :49#4+>#6 :+!8"#-95!$%>, 48$-B87 9 $!1 C-+48%9E%!">, 4,-
+-@-#6 9$%1-$%! $- #4 %5% %$4! % 97C79-#6 5?,42 +>8 17"-
5!2. '+%948>#"> 9 8!2"#9%! 9"! :+=B%$7 — H#4 945> %$8%9%-

8==1-, #-& &-& 4$- 9 %$#!+!"-; 5%<$4"#%, #.!. 85> %$8%9%8=-
-56$7; 3!5!2. 

(4 8!>#!56$4"#6 945% :+% H#41 #-& $!:4"+!8"#9!$$-, <#4 
4$- :4 ,456E!2 <-"#% $! :+4$%&-!# >"$4 9 "4C$-$%!; % "49!+E--
!#"> 4$- #-& ,7"#+4, <#4 17 %$42 +-C $! 4#8-!1 "!,! 4#<!#- 9 
:4948! 85> 97C9-$$4A4 !? :+!8"#-95!$%>, % $-1 &-B!#">, <#4 
4$4 (:+!8"#-95!$%!) >9%54"6 9 $-E! "4C$-$%! ,!C 9">&42 "9>C% " 
8+=A%1%.  ">&%2 4,+-C % &-B84! "=B8!$%! 97C9-$7 -&#41 94-
5%, %1!?@%1 "942 14#%9. 

)1!$$4 :4#41=, <#4 "=,J!&# ;4#!$%> 8-$ "-14"4C$-$%? 

$!:4"+!8"#9!$$4, $!94C14B$4 4:%"-$%! #4A4, <#4 #-&4! 945!$%!: 
"&4+!!, H#4 "-14! $!:4"+!8"#9!$$4! %C 9"!; $-E%; :4C$-$%2, 

$!:4"+!8"#9!$$4"#6 &4#4+4A4 845B$- ,+4"%#6 "9!# $- 9"! :+4<%!, 
9!"61- &4"9!$$7!. 

'4 :4948= &-B84A4 94":+%$>#4A4 $-1% +!E!$%>, &-& 8+=-
A%; 5?8!2, #-& % $-E!A4 "4,"#9!$$4A4, 17 "<%#-!1 9:+-9! 
":+-E%9-#6: «'4<!1=?», #.!. 17 :+!8:45-A-!1, <#4 H#41= +!E!-
$%? $!%C,!B$4 :+!8E!"#949-54 $!<#4 #-&4!, %C <!A4 4$4 :4"5!-
849-54 % <#4 17 $-C79-!1 4"$49-$%!1, 14#%941 :+4%";48>@!A4 
"!2<-" 8!2"#9%>. N!C 14#%9- :4"5!8$!! 85> $-" #-&B! $!17"5%-

14, &-& 89%B!$%! $!48=E!95!$$4A4 #!5- ,!C #45<&- %5% #>A%. 

I7 C$-!1 $- 4"$49-$%% "94!A4 "4,"#9!$$4A4 9$=#+!$$!A4 
4:7#-, <#4 :49!8!$%! B%94#$7; % <!549!&- :+!8"#-95>!# "4,42 

945!942 -&#, 97C79-!172 14#%941, C-&5?<-?@%1"> 9 :+4"#41 

:+!8"#-95!$%%.  4C8!2"#9%! 14#%9- :4C$-!#"> $-1% $! #456&4 
%C9$! % &4"9!$$4, &-& 9"! 8+=A%! :+%<%$7 9 4"#-56$7; 4"$49--
$%>;, 48$49+!1!$$4 % %C$=#+%, 9:45$! $!:4"+!8"#9!$$4 % :4#4-
1= 94 9"!1 !A4 4,J!1!. P#"?8- 94C$%&-!# 9-B$4! :454B!$%!: 
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«I4#%9-3%> — H#4 :+%<%$$4"#6, 9%8%1-> %C$=#+%, - C-&4$ 4"$4-
9-$%> — O/P 8!2"#9%>, C-&4$ 14#%9-3%%». K5!849-#!56$4, C-&4$ 

14#%9-3%% 4#$4"%#"> & C-&4$= :+%<%$$4"#%, #.!. 94":+%$%1-!-
1-> 9 $-" "-1%; 945> 4#$4"%#"> & :!+941= &5-""= — &5-""= H1-

:%+%<!"&%; :+!8"#-95!$%2. 

(- 4"$49! :+49!8!$$4A4 -$-5%C- 14B$4 "8!5-#6 "5!8=?@%! 
979487: 

1. O/P 14#%9-3%% >95>!#"> :+!%1=@!"#9!$$42 D4+142 85> 
%""5!849-$%> "%"#!1 :+%$>#%> +!E!$%2 $- 4"$49! 148!5!2 

:+!8:4<#!$%2, =&-C79-?@%; 85> &-B84A4 8!2"#9%> 14#%9 "+!8% 

4,J!&#49 :!+94A4 &5-""-, #.!. >95>!#"> %"#4<$%&41 :+4A$4C%+4-
9-$%> :49!8!$%> "=,J!&#49 :4C$-$%>. 

2. '4C$-$%! "=,J!&#41 "!,> 5%E6 &-& 9!5>@!A4 4A+-$%<%-

9-!# "-14:4C$-$%! %, "5!849-#!56$4, :+43!""7 148!5%+49-$%> 
:+!8:4<#!$%2 " +!D5!&"%!2 :!+94A4 +48- 94:+4"41 «:4<!1=?», 

&-"-?@%1"> :+4A$4C%+49-$%> :4"5!8"#9%2 (:49!8!$%>) $- 1$4-
B!"#9! ="549%2 945!%CJ>95!$%>. (!56C> "#-9%#6 94:+4": «'4-
<!1= 945!%CJ>95!$%! "=,J!&#- %1!$$4 #-&4!?». /-$$4! 4A+-$%-

<!$%! "$%1-!#"> 85> "5=<-!9 +!D5!&"%% ,45!! 97"4&4A4 :4+>8-
&-, &4A8- %1!!# 1!"#4 $! "49:-8!$%! 4,J!&#- % "=,J!&#- 
:4C$-$%>. P:%"-$$4! >95!$%! :48#9!+B8-!#"> :+-&#%&42 94"-
#+!,49-$$4"#% <!549!&41 "49!#49 = 8+=A%; 5?8!2. 

3. K:4"4,$4"#6 "=,J!&#- & "-14:4C$-$%?, 4,4"$49-$%? "94!A4 
97,4+- <!+!C O/P :4C$-$%> 978!5>!# 9 $!1 <!549!&- +-C=1$4A4. 

4. O/P 14#%9-3%% ":4"4,"#9=!# :4C$-$%? &455!&#%9$4A4 
"-14"4C$-$%> % 945!%CJ>95!$%> :=#!1 &41:4C%3%% 148!5!2 %$-
8%9%8=-56$7; :+!8:4<#!$%2. 

5. Y5=,4&%2 "=,J!&#%9%C1 945!%CJ>95!$%> (:+%"=#"#9%! 
4#&+7#4A4 % #-2$4A4 9 :"%;%<!"&42 8!>#!56$4"#% <!549!&-) :4-
+4B8-!# :+4,5!17 :+!8"&-C=!14"#% :49!8!$%>, :+!4845!9-!17! 
148!5%+49-$%!1 :+!8:4<#!$%2 $- :45$41 1$4B!"#9! :+!8"#-9-
5!$%> -56#!+$-#%9. 

P"4,!$$4"#% 148!5%+49-$%> :49!8!$%> -&#%9$7; H5!1!$-
#49 (FZ) $- 4"$49! 148!5!2 :+!8:4<#!$%2 [2] 1!#48%<!"&% 3!5!-
"44,+-C$4 4,"=8%#6 :4 :+%$3%:= :4"#!:!$$4A4 =9!5%<!$%> +-C-
1!+$4"#% C-8-<. 

6'#")% -'!"#"$%3 2!4'$'0$17 2,4%!$17 8)"0"$4'!. 

M-""14#+%1 :49!8!$%! FZ 9 ="549%>; 4#"=#"#9%> "9>C!2 " 8+=-
A%1% H5!1!$#-1%. 
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F&#%9$72 H5!1!$# 97,%+-!# 8!2"#9%> ("#+-#!A%%, "4"#4>-
$%> % #.:.) %C 1$4B!"#9- 3 84:="#%17; 8!2"#9%2  .' 3  

0-B84! 84:="#%14! 8!2"#9%! 85> 8-$$4A4 FZ %1!!# :4,=-
8%#!56$=? :+%<%$= (14#%9) 4:+!8!5!$$42 %$#!$"%9$4"#%.   "%-

5= 4,@!:+%$>#42 A%:4#!C7 +-3%4$-56$4A4 97,4+- :49!8!$%> [3] 

97,4+ FZ 4"#-!#"> C- 8!2"#9%!1, 97C79-?@%1 $-%,456E=? 14-
#%9-3%?. K5!849-#!56$4, &5?< & :+4A$4C%+49-$%? :49!8!$%> 
FZ $- 4"$49! 1-#!1-#%<!"&%; 148!5!2 5!B%# 9 :54"&4"#% 

«&9-$#%+49-$%>», %5% %C1!+!$%> 14#%9-3%%. Z#41= #+!,49-$%? 

=8495!#94+>?# 148!5% :+!8:4<#!$%2, %5% "9!+#&% <-"#$7; &+%-

#!+%!9 
1

( ,..., )
n

4 4  9 &41:5!&"$=? 43!$&= ˆ ( ,..., ).1 n4 f X 4!  

/!2"#9%#!56$4, +!C=56#-#7 %C1!+!$%> * *

1
( ,..., )

n
x x  "=@!"#-

9!$$7; ;-+-&#!+%"#%& 8!2"#9%> FZ %C 3 D=$&3%4$-56$4 4#4-
,+-B-?#"> $- =$%9!+"-56$=? &-<!"#9!$$=? E&-5=, $-:+%1!+, 

[1, 4] <-"#$7; &+%#!+%!9 
1

( ,..., )
n

4 4  9 9%8! $-,4+- * *

1
( ,..., ),

n
4 4  

- C-#!1 -A+!A%+=?#"> $- E&-5= &41:5!&"$42 43!$&% ˆ ,4  C-9!+-

E-> :+43!"" &9-$#%+49-$%> 14#%9- FZ 9 C-8-<! 97,4+- 

 * * * * *ˆ( ,..., ) ( ,..., ) ,1 1n n' 3 !".$/$2!( x x X X X " " " "   

%5%  

 * *ˆ ,nx X X" "  (1) 

A8! Xn — n-1!+$-> 4,5-"#6 4:+!8!5!$%> "9!+#&% ˆ .X  

'+43!8=+- (1) 85> 5?,4A4 $-,4+- 84:="#%17; 8!2"#9%2 

4,!":!<%9-!# %; +-$B%+49-$%! % &9-$#%+49-$%! :4 =+49$? 9 
+-1&-; 1!#+%&% =$%9!+"-56$42 &-<!"#9!$$42 E&-57, - #-&B! 
+-C+!E%14"#6 +-C$44,+-C$7; C-8-< 97,4+- :49!8!$%> -&#%9$71 

H5!1!$#41 :+% ="549%% -8!&9-#$4"#% 148!5% % &4$"!+9-#%9$4-
"#% :+!8:4<#!$%2 $- +-""1-#+%9-!141 %$#!+9-5! 9+!1!$%. K+!-
8% $%; — +-$B%+49-$%!, 4#,4+ 5=<E%; (;=8E%;) 9-+%-$#49, 
- 85> 148!5!2 "9!+#&% " +-C9%#71% D=$&3%4$-56$71% 94C14B-

$4"#>1% — 4,4"$49-$%! «=C&%;» 1!"# 85> 4#8!56$42 -56#!+$-#%-

97 "+!8% <-"#$7; ;-+-&#!+%"#%& (&+%#!+%!9), 9-+%-$#49 %; 
+-C9%#%> 9 8%-:-C4$! 84:="#%17; C$-<!$%2 % #.:. K5!8=!# C--
1!#%#6 4:+!8!5!$$=? 8%"#-$3%? 1!B8= +!E!$%>1% C-8-< +-$-
B%+49-$%> % C-8-< 97,4+- :49!8!$%> -&#%9$71 H5!1!$#41. 

1. '+%$>#%! +!E!$%> #%:- «$!2+4$» :4 84"#%B!$%? ("$%-

B!$%? 84) 4:+!8!5!$$4A4 C$-<!$%> =+49$> %C4:+-2"7 (5%$%% 

48%$-&4942 3!$7) min4̂  &41:5!&"$42 43!$&% (+%". 1): 
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"#$. 1. %&#'()#* &*+*'#( )#!, «'*-&.'»  

/ .01,$)# .!&*2*1*'#( 2

1 2
   ! #  !. 3,2,''.45  

#3.!&,-$.- min ̂  5&./'6 $/*&)7# 

$ %*

min
ˆ ˆ;n nX X X X &  — 4,5-"#6 14#%9-3%% 85> 97:45$!$%> 

$!&4#4+4A4 8!2"#9%> :4 84"#%B!$%? =+49$> min4̂  ('M1), 

$ %*

min
ˆ ˆ;n nX X X X '  — 4,5-"#6 14#%9-3%% 85> 97:45$!$%> 

$!&4#4+4A4 8!2"#9%> :+% "$%B!$%% =+49$> 84 min4̂  ('M2). 

2. '+%$>#%! +!E!$%>: 97:45$!$%! 4:+!8!5!$$4A4 8!2"#9%> 

9 +-1&-; ="#-$495!$$42 D=$&3%% ":+4"- ( )ˆ , ( )n

i i iX f X X X*

+! !,  

(A4#49$4"#6 & "49!+E!$%? "8!5&%) (+%". 2): 

 $ %* * 1 *ˆ; ( )n n

i i
 X X X X

+ ' !, .  (2) 

 

"#$. 2. %&#'()#* &*+*'#( *ˆ( , )
i

X X  

/ &,47,8 #3/*$)'.- 95'7:## $!&.$, ˆ ( )
i

X X!,  
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3. '+%$>#%! +!E!$%>: 97:45$!$%! 4:+!8!5!$$4A4 8!2"#9%> 9 

+-1&-; %C9!"#$42 D=$&3%% :+!854B!$%> ( )ˆ , ( )n

i i iX f X X X*

+! ! -  

(A4#49$4"#6 & "49!+E!$%? "8!5&%) (+%". 3): 

 $ %* *ˆ; ( ) .+ & ! -* 1n n

i i4 X X X X  (3) 

 

"#$. 3. %&#'()#* &*+*'#( *ˆ( , )
i

X X / &,47,8  

#3/*$)'.- 95'7:## !&*21.;*'#( ˆ ( )
i

X X!-  

F9#4$41$72 FZ — ,!C="549$4, %8!-5%C-3%>. P,7<$4 %$#!-
+!"7 $!"&456&%; FZ :!+!"!&-?#">, $! "49:-8-?#, % :4"5!8$!! 
:+%948%# & "4"#4>$%? %A+7, 3!56? &4#4+42 >95>!#"> +-9$49!-
"%!. )""5!849-$%! #-&%; "%#=-3%2 :+!85-A-!#"> 97:45$>#6 " 
:414@6? ,45!! "54B$7; 148!5!2. 

6'#")% -'!"#"$%3 #!97 % /')"" 2,4%!$17 8)"0"$4'! ( 

-"."(",2:;%0%(3 %$4"."(20%. /4,-9%1 & 4:%"-$$42 +-$!! 

148!5% :+!8:4<#!$%> ˆ ( ,..., )1 n4 f X 4!  :!+94A4 FZ, 97,%+-?@!A4 

%C 1$4B!"#9- A 8!2"#9%>  ' 3  148!56 :+!8:4<#!$%> 9#4+4A4 — 

ˆ ( ,..., )1 mY Y Y!.  ($! 4,>C-#!56$4 4#$4"%#!56$4 #4A4 B! 4,J!&#- 

&41:5!&"$4A4 43!$%9-$%>, <#4 % 9 :!+941 "5=<-!), 97,%+-?@!-
A4 %C 1$4B!"#9- B 8!2"#9%>  .b B  

P:+!8!5!$%!. )$#!+!"7 89=; -&#%9$7; H5!1!$#49 " :+!8:4<-

#!$%>1% ˆ ( ,..., )1 nX f X 4!  % ˆ ( ,..., )1 mY Y Y!.  :!+!"!&-?#">, !"5% ;4#> 

,7 85> 48$42 :-+7 -+A=1!$#49 ,
i j
4 Y  %5% ,

i j
x y  %1!?# 1!"#4 

D=$&3%4$-56$7! 4#$4E!$%> / !
1
( , ) 0

i j
4 Y  %5% / !

2
( , ) 0,

i j
5 y  >9-
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5>?@%!"> %"#4<$%&41 95%>$%> $- +-":+!8!5!$%! 14#%9-3%2 

97,4+- 8!2"#9%2 -&#%9$7; H5!1!$#49. 
R"5% :+!8:4<#!$%> 4,4%; FZ 4#$4">#"> & 48$41= % #41= 

B! 4,J!&#= &41:5!&"$4A4 43!$%9-$%>, <#4 4,="5495%9-!# 9C--
%1$=? $!:+4#%94+!<%94"#6 8!2"#9%2 FZ, #4 :45$4! 1$4B!"#94 
84:="#%17; +!E!$%2 85> 4,4%; %A+4&49 9 C-8-$$7; ="549%>;: 

+ +

* *,n m

i i
X Y  %, $-:+%1!+, ( ) ! 0 + !

1
Q , 4 0,

i j j i
X Y Y X  4,+-C=!#"> :!+!-

"!<!$%!1 1$4B!"#9 14#%9-3%2 (2) % (3) &-B84A4 %C $%; (4,-
5-"#6 I, +%". 4): 

 $ %* *ˆ; ( )n 1n

i i4 X X X X* + ' !,     !* *ˆ; ( ) .m 1m

j jY Y Y Y Y" #$ % &'   

 

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

56'0'%)&$ " 7','"'4#89!0!"( !%)','"#0! ( )1
: , 4 0

i j j i
X Y Y X& * # &  

 !"#$"%&'% ($)%* +,*- .$/01%#$ & '&.$/-2$"!#'%( ",3!-

)%#'4 

 * * * *ˆ ˆ( ,..., ,..., ), ( ,..., ,..., ),& &+1 1i n i mX f X X X Y Y Y Y  (4) 

" &$$*"%*&*"'' & *3%+$"!#'%( '5 3!"%#&*"! " *$16% 3!"#$"%&'7: 

ˆ ˆ
p p Y&  ' 3!23%8%#'%( '5 $*#$&'*%/-#$ Xi & 01%*$( Yi = 4 — Xi. 

9$/01%##$% 3!"#$"%&#$% 2#!1%#'% *

piX  7"/7%*&7 $&#$"!#'%( :/7 

",1'&/%#'7 " & # *

p p
4 ,

j i
Y X  ! .$&/% .$:&*!#$"6' " (4) ˆ ˆ .*

p pX Y"&  93'-

"%:%##!7 '//;&*3!<'7 :"05=/%(%#*#,5 &'&*%( !6*'"#,5 =/%-

(%#*$" & .%3%&%6!;>'('&7 '#*%3%&!(' ?!6*'1%&6' 7"/7%*&7 

'2"%&*#$4 3!"#$"%&#$4 ($:%/-; 3,#6! [3]. 
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B&/' .3%:.$1*%#'7 CD 6!&!;*&7 3!2/'1#,5 $+E%6*$" 6$(-

./%6&#$A$ $<%#'"!#'7 (=*$ &#'(!%* *3%+$"!#'% 6 #%.3$*'"$3%-

1'"$&*' :%4&*"'4 CD), *$ '&6$($% 3!"#$"%&'% &*3$'*&7 " .3$-

<%&&% #%6$*$3$4 'A3, (*$3A!), 3%20/-*!*, 6$*$3$4 ($A0* +,*- 

&+!/!#&'3$"!#, #%6$*$3,( 6$=??'<'%#*$( K: ˆ ˆ ,*

p p KY"&  .3'-

1%( K>1 &$$*"%*&*"0%* &/01!; +$/-8%4 ",A$:, 3%20/-*!*$" 

*$3A! :/7 .%3"$A$ CD, ! K>1 — :/7 "*$3$A$ CD. 

93'$+3%*%##,4 $.,* &'&*%(#$A$ !#!/'2! 3!"#$"%&#,5 &$-

&*$7#'4 :"05 !6*'"#,5 =/%(%#*$" & .%3%&%6!;>'('&7 '#*%3%-

&!(' .$2"$/7%* .%3%4*' 6 ($:%/'3$"!#'; +$/%% &/$)#,5 $+E-

%6*$". F"%/'1%#'% 1'&/! !6*'"#,5 =/%(%#*$" " &'&*%(% ' (#$-

A$$+3!2'% &"72%4 (%):0 !3A0(%#*!(' ($:%/%4 '5 .3%:.$1*%#'4, 

1*$ &.$&$+&*"0%* ?$3('3$"!#'; &$<'0(! :$&*!*$1#$ &/$)#$4 

&*306*03,, $2#!1!%* 3$&* 3!2(%3#$&*' 2!:!1', 1*$ "/%1%* 2! &$-

+$4 &#')%#'% #!A/7:#$&*' 3%20/-*!*$" ($:%/'3$"!#'7 ' #%'2-

+%)#$&*- '&.$/-2$"!#'7 A/0+$6$ ?$3(!/'2$"!##,5 (!*%(!*'1%-

&6'5 (%*$:$", &.$&$+#,5 $+3!+!*,"!*- '#?$3(!<'; ' .3%:$&-

*!"/7*- 3%20/-*!*, " (#$A$(%3#$( .3$&*3!#&*"%. 

G.3%:%/%#'% &/$"! «&$<'0(» #% '(%%* 1%*6$4 ?$3(0/'3$"6'. 

H &/$"!3% @.I. G)%A$"! &$<'0( ($* /!*. socius — *$"!3'>, 6$(-

.!#-$#) — =*$ *$ )%, 1*$ $+>%&*"$. H &/$"!3% 30&&6'5 &'#$#'($" 

&$<'0( — =*$ $+>%&*"$, $+>#$&*-. H &/$"!3% B?3%($"$4 &$<'0( — 

=*$ 6$//%6*'" /;:%4, 5!3!6*%3'20;>'4&7 $+>#$&*-; &$<'!/--

#$4, =6$#$('1%&6$4 ' 60/-*03#$4 )'2#'. J!6'( $+3!2$(, &$<'0( 

%&*- #% 1*$ '#$%, 6!6 A30..! /;:%4, '(%;>!7 $+>'% '#*%3%&,, 

"2A/7:,, 0+%):%#'7. @0>%&*"0;* *!6)% .$:A30.., '#:'"':$", 

.$"%:%#'% ' 3%!6<'7 6$*$3,5 #! 6$#63%*#,% &$+,*'7 &5$)', 1*$ 

A$"$3'* $ &*306*03#$4 .3'3$:% &$<'0(!. 

J!6'( $+3!2$(, &$<'0( &$&*$'* '2 A30.. /;:%4, 6$*$3,% 

"/'7;* #! %A$ .$"%:%#'% " <%/$(. G.3%:%/%#'% &*%.%#' '5 

"/'7#'7 7"/7%*&7 !6*0!/-#,( " "$.3$&!5 .3$A#$2'3$"!#'7 &'-

*0!<'' &$<'!/-#$-=6$#$('1%&6$A$ 5!3!6*%3!.  %8%#'% =*$4 2!-

:!1' .$ &0>%&*"0 7"/7%*&7 "':$( !A3%A'3$"!#'7 &$<'0(! & *$1-

#$&*-; :$ %A$ &*306*03,. 

 !"#$%&%'()%* +$,-'$-,. +/)%-0(. «I:%#*'?'6!<'7» 

& *$16' 23%#'7 &$<'$/$A'' %&*- #% 1*$ '#$%, 6!6 .3$<%&& =($-

<'$#!/-#$A$ ' '#$A$ &!($$*$):%&*"/%#'7 /'1#$&*' & :30A'( 

1%/$"%6$(, A30..$4, $+3!2<$(. I:%#*'?'6!<'7 &*306*03, &$-

<'0(! .$:3!20(%"!%* $*$):%&*"/%#'% 6!):$A$ '#:'"':! & .$:-
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A30..$4 &$<'0(! (($)#$ #!2"!*- =*$ 6/!&&$(), 1/%#, 6$*$3$4 

'(%;* &5$)%% .$"%:%#'%. 

93$<%&& 3!23!+$*6' (%5!#'2($" ':%#*'?'6!<'' &*306*03, 

&$<'0(! .3%:/!A!%*&7 &*3$'*- #! $&#$"% ($:%/%4 '#:'"':0!/--

#,5 ' 6$//%6*'"#,5 .3%:.$1*%#'4 [1] & '&.$/-2$"!#'%( .3$<%-

:03 $+3!+$*6' =6&.%3*#$4 '#?$3(!<''. 

M$:%/- .3%:.$1*%#'7 %&*- .$"%:%#1%&6!7 ($:%/- 1%/$"%6! 

'/' A30.., /;:%4, 6$*$3!7 $.'&,"!%*&7 6!1%&*"%##,(' 5!3!6-

*%3'&*'6!(' — 63'*%3'7(' $<%#6' (X1, X2, …, Xk). @$<'0( 

.3%:&*!"/%# (#$)%&*"$( ($:%/%4 .3%:.$1*%#'4 & 1, ,m M  6$*$-

3,% ($)#$ &A30..'3$"!*- " .$:(#$)%&*"! «+/'26'5» ($:%/%4 

(3'&. 5). 

 

 !". 5. ;-2'6'%!' "),*4)*,- )!7&$  ri  $ "&+!*0' 

I&5$:#,% :!##,% :/7 .3$<%:03, ':%#*'?'6!<'' &*306*0-

3, &$<'0(!: #!+$3 ($:%/%4 .3%:.$1*%#'4, 5!3!6*%3'20;>'5 

A30..0 &$<'0(! & 1, ,m M  ",:%/%##,% '5 $+/!&*' $.3%:%/%#'7 

$*#$&'*%/-#$ (!/,5, &3%:#'5 ' +$/-8'5 2#!1%#'4 1!&*#,5 

63'*%3'%"  !, - . $ , &
1 2

: 1,4 1,4, , ,..., ,kS S X X X S n  &$&*!"/%##$% 

(#$)%&*"$ ($>#$&*' n "'3*0!/-#,5 &$+,*'4 " ",:%/%##,5 $+-

/!&*75, A:% ,/S S  — .$:$+/!&*- ' $+/!&*- $.3%:%/%#'7 .$ 86!/% 

[1,4]; k — 6$/'1%&*"$ 63'*%3'%"; n — 6$/'1%&*"$ "'3*0!/-#,5 

&$+,*'4, 0 1$ 1, .i n  

N/7 6!):$A$ "'3*0!/-#$A$ &$+,*'7 ",1'&/7%*&7 6$(./%6&-

#!7 $<%#6! .$ "&%( ($:%/7( .3%:.$1*%#'4 0 1$, A:% 1, ,
ij
r j N  N — 

6$/'1%&*"$ ($:%/%4 .3%:.$1*%#'4. 

9$ "&%( (n) "'3*0!/-#,( $+E%6*!( &3%:&*"!(' !6*'"#$4 

=6&.%3*'2, ",1'&/7%*&7 &$A/!&$"!##!7 $<%#6!  !( )&
&$A/

CD .
i j

i
r r  
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9$/01%##,% &$A/!&$"!##,% $<%#6' :/7 n "'3*0!/-#,5 

$+E%6*$" $.'&,"!;* .$"%:%#'% ':%!/-#$% ($:%/' .3%:.$1*%#'4 

"&%A$ &$<'0(!. O*$+, .$/01'*- A30..,, &$&*!"/7;>'% &*306*0-

30 #%6$%A$ 3!&&(!*3'"!%($A$ &$<'0(!, .3%:/!A!%*&7 #!4*' 

&3%:#%% $*6/$#%#'% 6$(./%6&#,5 $<%#$6 6!):$4 ($:%/' .3%:-

.$1*%#'4 $* &$A/!&$"!##,5 $<%#$6 ':%!/-#$4 ($:%/' .$ ?$3-

(0/% 

 
&

#

2 &

3 &$A/

1
.

N

i ij

j

j

r r

n
 (5) 

9$&/% 3!#)'3$"!#'7 &3%:#'5 $*6/$#%#'4 ?$3('30%( A30..0 

($:%/%4 .3%:.$1*%#'4, 1-% &3%:#%% $*6/$#%#'% #% .3%",8!%* #%-

6$*$30; 2!:!##0; "%/'1'#0 <. D*! "%/'1'#! 2!:!%*&7 =6&.%3*$(, 

$&0>%&*"/7;>'( ",1'&/'*%/-#,4 =6&.%3'(%#* 6!6 *$1#$&*-, 

& 6$*$3$4 +0:%* ($:%/'3$"!*-&7 &*306*03! &$<'0(!. K!.3'(%3, 

< #% +$/%% 1 % $* :'!.!2$#! 6!1%&*"%##$4 86!/, $+/!&*' $.3%:%-

/%#'7 (:/7 86!/, [1, 4] &$$*"%*&*"%##$ 1 % = 0,03). 

9$/01'" .%3"0; A30..0 ($:%/%4 .3%:.$1*%#'4 & ($:%/-; 

.$"%:%#'7, #!'+$/%% «+/'26$4» 6 ':%!/-#$4 (r1), $&*!"8'%&7 

($:%/' 2!#$"$ .3$5$:7* !6*'"#0; =6&.%3*'20, A:% ",1'&/7;*&7 

&$A/!&$"!##,% $<%#6' :/7 $&*!"8%A$&7 (#$)%&*"! ($:%/%4, 

3!&&1'*,"!%*&7 &3%:#%% $*6/$#%#'% ' 0&*!#!"/'"!%*&7 A30..! 

($:%/%4 .3%:.$1*%#'4, $*6/$#%#'% 6$*$3,5 $* ':%!/-#$4 ($:%-

/' #% .3%",8!%* "%/'1'#, <. P30..'3$"!#'% ($:%/%4 .3%:.$1-

*%#'4 .3$'&5$:'* :$ .$/#$A$ $.0&*$8%#'7 '&5$:#$A$ (#$)%&*-

"! ($:%/%4 .3%:.$1*%#'4. 

9$/01%##,% A30.., &$<'0(! ($)#$ $*3!2'*- A3!?'1%&6' 

(3'&. 6). 

 

 !". 6. =),*4)*,# "&+!*0# $ 7,&+'%)%&0 "&2',>#%!! 

J!6'( $+3!2$(, .$ .3%:/$)%##$4 (%*$:'6% /;+$4 &/$)-

#,4 &$<'0( .3' #!/'1'' ($:%/%4 .3%:.$1*%#'4 %A$ 01!&*#'6$" 
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($)%* +,*- .3'"%:%# 6 $.3%:%/%##$4 &*306*03% :/7 +$/%% .$/-

#$A$ '&&/%:$"!#'7 ' '#*%3.3%*!<'' %A$ .$"%:%#'7. 

1('234"#%". 93%:&*!"/%##,% 3%20/-*!*, $.'3!;*&7 #! 

'#&*30(%#*!/-#,% &3%:&*"! '#*%//%6*0!/-#$4 .$::%3)6' .3'-

#7*'7 3%8%#'4 .$ .$",8%#'; =??%6*'"#$&*' &/$)#,5 &'&*%(, 

.$&*3$%##,% #! $+>%.3'#7*,5 .3'#<'.!5 &'&*%(#$A$ !#!/'2!. 
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