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8(-9#/9$1   ()#+-$:!9$$  +(&-

&$4&'(3( (6+!:(,!-$1 -! /#+$() )( 

2010 3()! (/+#)#*1#" 9#*$ (6;#3( 

(6+!:(,!-$1 -! &(,+# #--(  <"!/#. 

= -#4 /()%#+'$,!#"&1 -#(67()$ (&"5 

«(+$#-"!9$$ (6+!:(,!-$1 -# "(*5'( 

-! 0&,(#-$# (60%!>;$ &1 (/+#)#*#--

-(4 &0  . :-!-$4, -( $ -! +!:,$"$# 

#3( *$%-(&"$, #3( /(:-!,!"#*5-.7 $ 

&(:$)!"#*5-.7 &/(&(6-(&"#4» [8]. 

? #--( +!:,$"$# *$%-(&"$ 1,*1#"&1 

'*>%#,.  /(-1"$#  &(,+# #--(3( /#-

)!3(3$%#&'(3( /+(9#&&!, &0;-(&"-. , 

3*06$--.  /(-1"$#  (60%#-$1.

@)-(4 $: (&-(,-.7 9#*#4 &(,+#-

 #--(3(  !"# !"$%#&'(3( (6+!:(,!-

-$1 1,*1#"&1 «2(+ $+(,!-$# /+#)-

&"!,*#-$4 (6 $)#17 $  #"()!7  !"# !-

"$'$; (  !"# !"$'# '!' 0-$,#+&!*5-(  

1:.'# -!0'$, &+#)&",#  ()#*$+(,!-$1 

1,*#-$4 $ /+(9#&&(,» [14].

=!A-(&"5 +(*$ (60%#-$1 B'(*5-

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

+(,!-$> (" #%!#"&1 , /#)!3(3$%#-

&'$7 $&&*#)(,!-$17 C.=. D-#)#-'(, 

E.F. 8(* (3(+(,!, G.H. 80)+1,9#,!, 

E.?. I!+'0B#,$%!, D. J+(4)#-"!*1 [6; 

7; 9; 11; 15].

K(&*#  &(:)!-$1  L.  H#'!+"(  $ 

K. J#+ ! !-!*$"$%#&'(4 3#( #"+$$ – 

+!:)#*! 3#( #"+$$, , '("(+(  /+(-

&"#4B$# 3#( #"+$%#&'$# (6+!:. (/+1-

 .#, /*(&'(&"$, *$-$$, *$-$$ ,"(+(3( 

/(+1)'!) $&&*#)0>"&1 -! (&-(,#  #-

"()! '((+)$-!", /()  ()#*5> &"!*$ 

/(-$ !"5 "#(+$>, '("(+!1 (6*!)!#" 

&"+0'"0+-.  /()(6$#  /( ("-(B#-$> 

' )+03(4 "#(+$$. = <"(  &*0%!# ),# 

"#(+$$ -!:.,!>" $:( (+2-. $, /+$-

%#  ()-! $: -$7 ,.&"0/!#"  ()#*5> 

)+03(4, $ -!(6(+(".

8!' (" #%!#" G.H. 80)+1,9#,, «(6M-

#'"! $ $:0%#-$1 ,  !"# !"$'# 1,*1>"-

&1 -# +#!*5-.# 1,*#-$1, ! !6&"+!'"-.# 

*(3$%#&'$# (6M#'". $ &"+0'"0+., 0 

'("(+.7 (/$&!- +1) ("-(B#-$4  #A)0 

$7 <*# #-"! $» [9, &. 70].© Ãàëàâàíîâà Ý.À., 2008
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=.E. N"(22 (/+#)#*1#" « ()#*5» 

'!' « .&*#--( /+#)&"!,*1# 0> $*$ 

 !"#+$!*5-( +#!*$:(,!--0> &$&"# 0, 

'("(+!1, ("(6+!A!1 $*$ ,(&/+($:,()1 

(6M#'" $&&*#)(,!-$1, &/(&(6-! :! #-

;!"5 #3( "!', %"( ## $:0%#-$# )!#" -!  

-(,0> $-2(+ !9$> (6 <"(  (6M#'"#» 

[16, &. 19].

H*1 2(+ $+(,!-$1 0 B'(*5-$'(, 

0 #-$1  ()#*$+(,!"5  (A-( $&/(*5-

:(,!"5  !"# !"$%#&'$4 (6M#'" (/(-1-

"$#, ,.+!A#-$#, -#+!,#-&",(, &$&"# ! 

-#+!,#-&", $ ".).). = +#:0*5"!"#  ()#-

*$+(,!-$1 /(*0%!#  -(,0> $-2(+ !-

9$> (6 (6M#'"# $&&*#)(,!-$1 $ #3( 

&,(4&",!7.

=(:5 #  , '!%#&",# (&-(,-(3( /(-

-1"$1 ,./0'*.4  -(3(3+!--$' – 3#(-

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

 (A-(&"5 (60%#-$1 B'(*5-$'(,  ()#-

*$+(,!-$> ,./0'*(3(  -(3(3+!--$'! 

& /( (;5> !*3#6+(-!-!*$"$%#&'(4  (-

)#*$ – &$&"# . *$-#4-.7 -#+!,#-&",, 

$ (6+!"-(. K+$ <"(  B'(*5-$'(, /+(-

2$*5-.7 '*!&&(, /+$ 03*06*#--(  $:0-

%#-$$  !"# !"$'$  (A-( /(:-!'( $"5 

& /(-1"$#  $:( (+2$: !  #A)0 <"$ $ 

),0 1 "#(+$1 $ ( ()#*1 $).

= B'(*5-(  '0+&# 3#( #"+$$ ,./0-

'*.#  -(3(3+!--$'$ +!&& !"+$,!>"&1 

'!'  ()#*$ +#!*5-.7 3#( #"+$%#&'$7 

(6M#'"(, $ &(,&#  -# (6&0A)!#"&1 ,(:-

 (A-(&"5 $7  ()#*$+(,!-$1 &$&"# (4 

*$-#4-.7 -#+!,#-&",, 7("1 -!*$%$# , 

&()#+A!-$$ (60%#-$1 B'(*5-$'(,  #-

"()! '((+)$-!" /(:,(*1#" +#!*$:(,!"5 

()$- $: <"!/(,  !"# !"$%#&'(3(  ()#-

*$+(,!-$1 – /#+#,() :!)!%$ & ()-(3( 

1:.'! (3#( #"+$%#&'(3() -! )+03(4 

(1:.' !*3#6+.).

H#4&",$"#*5-(, &(3*!&-(  #"()0 

'((+)$-!", '!A)(4 "(%'# /+1 (4 &(("-

,#"&",0#" )#4&",$"#*5-(# %$&*(, '!A-

)(4 "(%'# /*(&'(&"$ &(/(&"!,*1#"&1 

0/(+1)(%#--!1 /!+! )#4&",$"#*5-.7 

%$&#*, ! '!A)(4 "(%'# /+(&"+!-&",! – 

0/(+1)(%#--!1 "+(4'! )#4&",$"#*5-.7 

%$&#*, $ -!(6(+(". K+$ <"(  ,./0'*.# 

 -(3(03(*5-$'$ -! /*(&'(&"$ (/+#)#-

*1>"&1 & /( (;5> &$&"#  *$-#4-.7 

-#+!,#-&", & ),0 1 -#$:,#&"-. $, ! 

,./0'*.#  -(3(3+!--$'$ , /+(&"+!--

&",# – & /( (;5> &$&"#  *$-#4-.7 

-#+!,#-&", & "+# 1 -#$:,#&"-. $, %"( 

/(:,(*1#" &,#&"$ -#'("(+.# 3#( #"+$-

%#&'$# :!)!%$ ' !*3#6+!$%#&'$ .

K(-1"$# ,./0'*(4 2$30+.  (A-( 

-!4"$ , ("#%#&",#--.7 0%#6-$'!7 3#(-

 #"+$$ [2, c. 182; 13, c. 68]. F!/+$ #+, 

, 0%#6-$'# E.H. E*#'&!-)+(,! )!#"&1 

&*#)0>;## (/+#)#*#-$# ,./0'*(4 2$-

30+.: «J$30+! -!:.,!#"&1 ,./0'*(4, 

#&*$ , #&"# & '!A). $ ),0 1 &,($ $ 

"(%'! $ (-! &()#+A$" $ &(#)$-1>;$4 

$7 ("+#:('» [2, c. 182]. 

?:,#&"-.# B'(*5-$'!  /(-1"$1 

«"(%'!», «("+#:('», «*0%» (/(*0/+1-

 !1), «/+1 !1», «"+#03(*5-$'», «/!-

+!**#*(3+!  », «/(*0/*(&'(&"5», 

«/*(&'(&"5», «/(*0/+(&"+!-&",(», 

«,&# /+(&"+!-&",(», «'06», «"#"+!<)+», 

«/!+!**#*#/$/#)» 1,*1>"&1 /+$ #-

+! $  ,./0'*.7  2$30+. =  '!%#&",# 

/+(&"#4B#4 ,./0'*(4 2$30+.  (A-( 

+!&& ("+#"5 "(%'0.

K('!A# , '!' , /+(9#&&#  ()#*$+(-

,!-$1 &$&"# (4 *$-#4-.7 -#+!,#-&", 

& ()-(4, ),0 1 $ "+# 1 -#$:,#&"-. $ 

&((",#"&",#--( :!)!>"&1 -#'("(+.# 

,./0'*.# 2$30+..

1.  !"#$%& '( )*+,%-%. /"01%.

L!&& ("+$  ()-( #+-(# /+(&"+!--

&",( R – %$&*(,0> /+1 0>, <*# #-"!-

 $ '("(+(3( 1,*1>"&1 )#4&",$"#*5-.# 

%$&*!. =(:5 #  ("+#:(' [a, b], *#A!-

;$4 -! /+1 (4.

= B'(*5-(  '0+&# 3#( #"+$$ &0;#-

&",0#" -#&'(*5'( /()7()(, ' (/+#)#-

*#-$> /(-1"$1 «("+#:('». O!', -!-

/+$ #+, , 0%#6-$'# /( 3#( #"+$$ 

E.=. K(3(+#*(,! )!#"&1 &*#)0>;## 

(/+#)#*#-$#: «@"+#:'(  -!:.,!#"&1 

%!&"5 /+1 (4, '("(+!1 &(&"($" $: ,&#7 
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"(%#' <"(4 /+1 (4, *#A!;$7  #A)0 

),0 1 )!--. $ ## "(%'! $» [12, &. 6].

K('!A#  ,(: (A-(&"5  ()#*$-

+(,!-$1 ("+#:'! [a, b] -! %$&*(,(4 

/+1 (4 & /( (;5> &$&"# . *$-#4-.7 

-#+!,#-&",. 

?:,#&"-(, %"( "(%'! -! %$&*(,(4 

/+1 (4, , %!&"-(&"$ 3+!-$%-!1 "(%'! 

a ("+#:'! [a, b], +!:6$,!#" %$&*(,0> 

/+1 0> -! ),# /(*0/+1 .# (0&*(,-( 

-!:.,!# .# *#,(4 $ /+!,(4 &((",#"-

&",#--(), '("(+.# :!)!>"&1 -#+!,#--

&",! $ ,$)! x P a $ x Q a. K(&'(*5'0 -!& 

$-"#+#&0>" "(*5'( "(%'$ ("+#:'! [a, b], 

! :-!%$", "(%'$, *#A!;$# /+!,## "(%'$ 

a, "( $: <"$7 ),07 -#+!,#-&",  . ,.6$-

+!#  ,"(+(#. E-!*(3$%-.# +!&&0A)#-

-$1 /+(,()$  )*1 "(%'$ b $ /+$7()$  

' -#+!,#-&",!  ,$)! x P b $ x Q b, $: 

'("(+.7 ,.6$+!#  /#+,(#. O(3)! &!  

("+#:(' 1,*1#"&1 /#+#&#%#-$#  /(-

*0/+1 .7, :!)!--.7 -#+!,#-&",! $ 

x Q a $ x P b, $, &*#)(,!"#*5-(, )*1 ,&#7 

#3( "(%#' )(*A-! ,./(*-1"5&1 &$&"# ! 

-#+!,#-&",: 

 

≥


≤

,

,

x a

x b
 (1)

'("(+!1 $ (/+#)#*1#" <"(" ("+#:('.

?"!', ("+#:(' [a, b] & -!%!*(  , "(%'# 

a $ '(-9(  , "(%'# b -! %$&*(,(4 /+1-

 (4  (A-(  ()#*$+(,!"5 & /( (;5> 

&$&"# . *$-#4-.7 -#+!,#-&", (1).

= )!--(  &*0%!#  . (&0;#&",*1#  

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

-$#, /+$ '("(+(  /(&"+(#-!  ()#*5 

(6M#'"!, 0A# 1,*1>;#3(&1  !"# !"$-

%#&'$ . E*3#6+(-!-!*$"$%#&'(4  ()#-

*5> ("+#:'! ((6M#'"! $&&*#)(,!-$1) 

-! %$&*(,(4 /+1 (4 1,*1#"&1 /(*0%#--

-!1 &$&"# ! *$-#4-.7 -#+!,#-&", (1).

2"*1#"

1. I()#*5> ("+#:'! [1, 5] (+$&. 1) 

 (A#" &*0A$"5 &*#)0>;!1 &$&"# ! 

*$-#4-.7 -#+!,#-&",:

 
≥


≤

1,

5.

x

x

3*+. 1

2. 2"01(0 '( /,%+&%+!*

L!&& ("+$  ),0 #+-(# /+(&"+!--

&",( R2, <*# #-"! $ '("(+(3( 1,*1>"&1 

0/(+1)(%#--.# /!+. )#4&",$"#*5-.7 

%$&#* (x; y).

@)-(4 $: (&-(,-.7 3#( #"+$%#&'$7 

2$30+ -! /*(&'(&"$ 1,*1#"&1 /+1 !1. 

F!*$%$# , /+(3+!  # B'(*5-(3( '0+&! 

!*3#6+. $ 3#( #"+$$ (&-(,-(4 B'(*. 

&,1:!--.7  #A)0 &(6(4 "#  «D+!2$' 

*$-#4-(4 20-'9$$» $ «R+!,-#-$# 

/+1 (4» 3(,(+$" ( -!*$%$$  #"()$%#-

&'(4 (&(6#--(&"$ , (60%#-$$  !"# !-

"$'# – /+$ #-#-$1 ),01:.%$1, 1)+(  

'("(+(3( 1,*1#"&1 /(&"0*!" !-!*$"$-

%#&'(4 3#( #"+$$:  -(A#&",( "(%#' 

'((+)$-!"-(4 /*(&'(&"$ -!7()$"&1 ,( 

,:!$ -( ()-(:-!%-(  &((",#"&",$$ 

&  -(A#&",(  0/(+1)(%#--.7 /!+ 

)#4&",$"#*5-.7 %$&#*, "#  &! .  

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

20-'9$$ #&"5 /+1 !1 $, -!(6(+(", %"( 

*>6!1 /+1 !1 :!)!#"&1 0+!,-#-$#  

,$)!: 

 ax + by + c = 0  (2)

3)# a, b, c   , a2 + b2 ! 0; x, y – -#$:-

,#&"-.#.

L!&& ("+$  ,(/+(&   ()#*$+(-

,!-$1 /+1 (4 -! /*(&'(&"$ & /( (-

;5> &$&"# . *$-#4-.7 -#+!,#-&",. 

S! #"$ , %"(  #&*$  /+1 !1  :!)!-! 

0+!,-#-$#  (2) ,  "(  -#+!,#-&",! 

ax + by + c " 0 $ ax + by + c # 0 (/+#-

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

/+1 !1 +!:6$,!#" /*(&'(&"5. K(<"( 0 

!*3#6+(-!-!*$"$%#&'(4  ()#*5> /+1-

 (4 -! /*(&'(&"$  (A#" 6."5 &*#-

)0>;!1 &$&"# ! ),07 *$-#4-.7 -#-

+!,#-&",:

  
+ + ≥


+ + ≤

0,

0.

ax by c

ax by c
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3. 45/6&,5. 1'%7%67%,8'*&

= )#4&",0>;$7 B'(*5-.7 0%#6-$-

'!7 /( 3#( #"+$$ [3; 5; 12] &0;#&",0>" 

+!:*$%-.# (/+#)#*#-$1 /(-1"$1 «,.-

/0'*.4  -(3(03(*5-$'». O!', , 0%#6-

-$'# /( 3#( #"+$$ E.H. E*#'&!-)+(,! 

/+$,()$"&1 &*#)0>;## (/+#)#*#-$#: 

«I-(3(03(*5-$' -!:.,!#"&1 ,./0-

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

(" '!A)(4 /+1 (4, &()#+A!;#4 #3( 

&"(+(-0» [3, &. 20]. O!  A# /+#)*!3!-

#"&1 )+03(# (/+#)#*#-$#: «=./0'*.4 

 -(3(03(*5-$' 1,*1#"&1 /#+#&#%#-$#  

/(*0/*(&'(&"#4, (3+!-$%#--.7 /+1 .-

 $, '("(+.# &()#+A!" &"(+(-.  -(3(-

03(*5-$'!». F! (&-(,# <"(3( (/+#)#*#-

-$1 &"!-(,$"&1 ,(: (A-.  /('!:!"5 

B'(*5-$'!  !*3#6+(-!-!*$"$%#&'(# 

:!)!-$# ,./0'*(3(  -(3(03(*5-$'!.

@/+#)#*#-$# /(-1"$1 «,./0'*.4 

 -(3(03(*5-$'», /+#)*(A#--(# , 0%#6-

-$'# [3], &(3*!&0#"&1 & "#(+$#4 *$-#4-

-.7 -#+!,#-&",, &(3*!&-( '("(+(4 +#-

B#-$# &$&"# . *$-#4-.7 -#+!,#-&", 

& ),0 1 -#$:,#&"-. $ -! /*(&'(&"$ 

:!)!#" ,./0'*.4  -(3(03(*5-$' ((3+!-

-$%#--0> 2$30+0) $*$ ,./0'*0>  -(-

3(03(*5-0> (6*!&"5 (-#(3+!-$%#--0> 

2$30+0). 

@6+!"$ &1 ' ,(/+(&0  ()#*$+(,!-

-$1 ,./0'*(3(  -(3(03(*5-$'! &$&"#-

 (4 *$-#4-.7 -#+!,#-&", & ),0 1 -#-

$:,#&"-. $. K0&"5 &"(+(-. ,./0'*(3( 

 -(3(03(*5-$'! *#A!" -! /+1 .7, :!-

)!,!# .7 0+!,-#-$1 $:

  

+ + =

+ + =

       

1 1 1
0,

,

0,
m m m

a x b y c

a x b y c

3)# a
1
, b

1
, c

1
, ..., a

m
, b

m
, c

m
  ; x, y – -#$:-

,#&"-.#; m – %$&*( &"(+(- ,./0'*(3( 

 -(3(03(*5-$'!.

O(3)! &!   -(3(03(*5-$' 1,*1#"&1 

/#+#&#%#-$#  &((",#"&",0>;$7 /(*0-

/*(&'(&"#4, $, &*#)(,!"#*5-(, )*1 ,&#7 

#3( "(%#' )(*A-! ,./(*-1"5&1 &$&"# ! 

-#+!,#-&",:

  
+ + ≥



 + + ≥

       

1 1 1
0,

,

0,
m m m

a x b y c

a x b y c

 
 (3)

'("(+!1 $ (/+#)#*1#" <"("  -(3(-

03(*5-$'. O!'$  (6+!:( , /(&"+(#-$# 

!*3#6+(-!-!*$"$%#&'(4  ()#*$ ,.-

/0'*(3(  -(3(03(*5-$'! &,#*(&5 ' 

/(&"+(#-$> &$&"# . *$-#4-.7 -#+!-

,#-&", (3).

K+$,#)#  /+$ #+.  ()#*$+(,!-$1 

-#'("(+.7 ,./0'*.7  -(3(03(*5-$'(, 

$ ,./0'*.7  -(3(03(*5-.7 (6*!&"#4.

2"*1#"5

1. I()#*5> "+#03(*5-$'! (+$&. 2) 

 (A#" &*0A$"5 &*#)0>;!1 &$&"# ! 

*$-#4-.7 -#+!,#-&",:

− ≤


+ ≥ −
 ≤

2 2,

2 2,

3.

y x

y x

x

3*+. 2

2. I()#*5> 03*! (+$&. 3)  (A#" 

&*0A$"5 &*#)0>;!1 &$&"# ! *$-#4-.7 

-#+!,#-&",:

≥


≤
 ≥

,

2 ,

0.

y x

y x

x
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3*+. 3

S! #"$ , %"( %$&*( -#$:,#&"-.7 , 

<"$7 /+$ #+!7 +!,-( ),0  $ /(<"( 0 

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

,./0'*.4  -(3(03(*5-$' $*$ ,./0-

'*!1  -(3(03(*5-!1 (6*!&"5.

4. 45/6&,5. 1'%7%7"(''*&

L!&& ("+$  "+#7 #+-(# /+(&"+!--

&",( R3, <*# #-"! $ '("(+(3( 1,*1>"&1 

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

-.7 %$&#* (x; y; z).

= )#4&",0>;$7 B'(*5-.7 0%#6-$-

'!7 /( 3#( #"+$$ [2; 12; 13] , '0+&# 

&"#+#( #"+$$ $:0%!>"&1 ,./0'*.# 

 -(3(3+!--$'$ – '06, "#"+!<)+, /!+!*-

*#*#/$/#), /+$: !, /$+! $)! $ )+.

= B'(*5-(  '0+&# 3#( #"+$$ /+$,(-
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?:,#&"-(, %"( /*(&'(&"5 3+!-$  -(-

3(3+!--$'! , /+(&"+!-&",# :!)!#"&1 

0+!,-#-$# :

  ax + by + cz + d = 0,  (4)

3)# a, b, c, d  , a2 + b2 + c2 ! 0; x, y, z – 

-#$:,#&"-.#;

S! #"$ , %"( #&*$ /*(&'(&"5 :!-

)!-! 0+!,-#-$#  (4), "( -#+!,#-&",! 

ax + by + cz + d " 0 $ ax + by + c + d # 0 

(/+#)#*1>"  /(*0/+(&"+!-&",!, -! 

'("(+.# <"! /*(&'(&"5 +!:6$,!#" <"( 

/+(&"+!-&",(. 
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1
, ..., a

m
, b

m
, c

m
, d

m
  ; x, y, 

z – -#$:,#&"-.#; m – %$&*( 3+!-#4 ,.-

/0'*(3(  -(3(3+!--$'!.

O(3)! &!   -(3(3+!--$' 1,*1#"&1 

/#+#&#%#-$#  &((",#"&",0>;$7 /(-

*0/+(&"+!-&",, $, &*#)(,!"#*5-(, )*1 

,&#7 #3( "(%#' )(*A-! ,./(*-1"5&1 

&$&"# ! -#+!,#-&",:
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
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a x b y c z d
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3+!--$'. O!'$  (6+!:( , /(&"+(#-$# 
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6('(,. $ 3+!-1 $ $ ,#+B$-(4 , -!-

%!*# '((+)$-!" (+$&. 5)  (A#" &*0A$"5 

&*#)0>;!1 &$&"# ! *$-#4-.7 -#+!-

,#-&",:

3*+. 5

3. I()#*5> /#+,(3(  ',!)+!-"! 

"+#7 #+-(3( /+(&"+!-&",! (+$&. 6) 

 (A#" &*0A$"5 &*#)0>;!1 &$&"# ! 

*$-#4-.7 -#+!,#-&",:

3*+. 6

S! #"$ , %"( %$&*( -#$:,#&"-.7 /#-

+# #--.7 , <"$7 /+$ #+!7 +!,-( "+#  

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

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

$*$ ,./0'*!1  -(3(3+!--!1 (6*!&"5.

=(: (A-(&"5 (60%#-$1 B'(*5-$'(, 

0 #-$>  ()#*$+(,!"5 ,./0'*.4  -(3(-

03(*5-$' $ ,./0'*.4  -(3(3+!--$' &$-

&"# ! $ *$-#4-.7 -#+!,#-&", & ),0 1 

$ "+# 1 -#$:,#&"-. $ &((",#"&",#--( 

&*0A$" &+#)&",(  ,.1,*#-$1 )(/(*-$-

"#*5-.7 :-!-$4 ( -$7, ! "!'A# 1,*1#"&1 

(&-(,(4 )*1  -(A#&",! /+$*(A#-$4 "#-

(+$$  -(3(3+!--$'(, , +!:*$%-.7 +!:-

)#*!7  !"# !"$'$, -!/+$ #+ , "#(+$$ 

(/"$ !*5-(3( 0/+!,*#-$1, , *$-#4-( , 

! "!'A# , ,./0'*(  /+(3+!  $+(,!-$$ 

(& ., -!/+$ #+, [1; 10]).

*+,$-),.-)

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

B'(*5-$'! . 1. G$-#4-.#  ()#*$: 0%#6. /(&(-

6$# / =.T. E6!"0+(,!; ?--" /+$'*!)-(4  !"# !"$-

'$ $ $-2(+ !"$'$. =*!)$'!,'!:: =*!)$'!,'!:&'$4 

-!0%-.4 9#-"+ LEF $ LT@ – E, 2007.

2.  *+,-"./%&',  .0. D#( #"+$1: 0%#6-$' )*1 

10 '*!&&(, B'(* & 03*06*#--.  $:0%#-$#   !"#-

 !"$'$ / E.H. E*#'&!-)+(,, E.G. =#+-#+, =.?. L.-

A$'. 3-# $:)., )(+!6. I.: K+(&,#;#-$#, 2005.

3.  *+,-"./%&',  .0. D#( #"+$1 )*1 8–9 '*!&&(,: 0%#6. 

/(&(6$# )*1 0%!;$7&1 B'(* $ '*!&&(, & 03*06*#--

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

E.G. =#+-#+, =.?. L.A$'. I.: K+(&,#;#-$#, 1991.

≤ ≤


≤ ≤
 ≤ ≤

0 1,

0 1,

0 1.

x

y

z

≥
 ≥


≥
 + + − ≤

0,

0,

0,

1 0.

x

y

z

x y z

≥


≥
 ≥

0,

0,

0.

x

y

z



154 5.6. 7'-'&'("&'

4.  *+,-"./%&',  .0. D#( #"+$1 )*1 10–11 '*!&&(,: 

0%#6. /(&(6$# )*1 0%!;$7&1 B'(* $ '*!&&(, & 03*0-

6*#--.  $:0%#-$#   !"# !"$'$ / E.H. E*#'&!--

)+(,, E.G. =#+-#+, =.?. L.A$'. I.: K+(&,#;#-$#, 

1992.

5. D#( #"+$1: 0%#6-$' )*1 7–9 '*!&&(, &+#)-$7 

B'(* / G.T. E"!-!&1- [$ )+.]. 3-# $:). I.: K+(&,#-

;#-$#, 1992.

6. 1.+/+.,&, 2.(. @ +(*$  !"# !"$'$ , 2(+ $+(-

,!-$$ 0 0%!;$7&1 -!0%-(3(  $+(,(::+#-$1 $ 

-+!,&",#--.7 /+$-9$/(, / C.=. D-#)#-'( // I!-

"# !"$'! , B'(*#. 1989. U 5.

7. 3&*4&5&%&',  .6. T(,+# #--!1  !"# !"$'! $ 

 !"# !"$'! , &(,+# #--(4 B'(*# / E.F. 8(* (-

3(+(, // I!"# !"$'! , B'(*#. 1971. U 6. 

8. 8(-9#/9$1  ()#+-$:!9$$ +(&&$4&'(3( (6+!-

:(,!-$1 -! /#+$())( 2010 3()!. K+$*(A#-$# ' 

/+$'!:0 I$-(6+!:(,!-$1 L(&&$$ (" 11 2#,+!-

*12002 3. U 393 // I()#+-$:!9$1 +(&&$4&'(3( 

(6+!:(,!-$1: K+$*(A#-$# ' A0+-!*0 «=#&"-$' 

(6+!:(,!-$1». 2003. I!+".

9. 3$/%7'8+', 9.0. T(,+# #--!1  !"# !"$'! $ ## 

/+#/()!,!-$# / G.H. 80)+1,9#,. I.: F!0'!: D*!,-

-!1 +#). 2$:.- !". *$"-+., 1980.

10. 9$.5$, 3.6. G$-#4-(# /+(3+!  $+(,!-$#: 

+0'(,()&",( ' +#B#-$> :!)!% / 8.F. G0-30. I.: 

J$: !"*$", 2005.

11. :"%,$;+'<=,  .>. @6 (%#+#)-.7 :!)!%!7 /+#-

/()!,!-$1  !"# !"$'$ , B'(*#/ E.?. I!+'0-

B#,$% // F! /0"17 (6-(,*#-$1 B'(*5-(3( '0+&! 

 !"# !"$'$. I.: K+(&,#;#-$#, 1978.

12. ?&5&%+*&',  .(. D#( #"+$1: 0%#6-$' )*1 

7–11 '*!&&(, (6;#(6+!:(,!"#*5-.7 0%+#A)#-

-$4 / E.=. K(3(+#*(,. 8-# $:). I.: K+(&,#;#-$#, 

1998.

13. )4<%.&'", >.:. D#( #"+$1: 0%#6. /(&(6$# )*1 

10–11 '*!&&(, #&"#&",#--(--!0%-(3( /+(2$*1 

(60%#-$1 / ?.I. T $+-(,!, =.E. T $+-(,. I.: 

K+(&,#;#-$#, 2001.

14. J#)#+!*5-.4 '( /(-#-" 3(&0)!+&",#--(3( 

&"!-)!+"! (6;#3((6+!:(,!-$1. V. 2. T+#)-## 

(/(*-(#) (6;## (6+!:(,!-$#. I.: I$-$&"#+&",( 

(6+!:(,!-$1 LJ, 2004.

15. @%&A/+.#"*B, 1. I!"# !"$'! '!' /#)!3(3$%#-

&'!1 :!)!%! / D. J+(4)#-"!*5.I.: K+(&,#;#-$#, 

1982–1983. O. 1, 2.

16. C#&DD, (. . I()#*$+(,!-$# $ 2$*(&(2$1 / 

=.E. N"(22. I.; G.: F!0'!, 1966.


