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

'(! 1$2.,3)"#, )*$'4$/30$ 2$1*,-

53#6 1 $#)$5*)33 )*%$ +7+89-!3'$ 

12#,*&)89 7+#31)$2#6, )7.,71!*))89 

)7 *%$ 322!*/$17)3*, .$2#,$*)3* 3 

8#$&)*)3* $',7:7.

«;$2+$!6+8 :)7)3* :7+$)$0*,)$-

2#*- $,%7)3:7<33 <*!$%$ 3 *%$ 1$2.,3-

"#3" "1!"*#2" )*$'4$/30(0 82!$13*0 

82.*47 1$ 0)$%34 13/74 /*"#*!6)$2#3, 

0$=)$ 1(2+7:7#6 8#1*,=/*)3* $ #$0, 

&#$  :)7)3*  >#34  :7+$)$0*,)$2#*- 

/$!=)$ 2#7#6 )*$'4$/30(0 +$0.$)*)-

#$0 $'?*- +8!6#8,( !9'$%$ &*!$1*+7, 

3 2.$2$')$2#6 1$2.,3)307#6 <*!$* )*-

$'4$/30$ 1+!9&3#6 1 .,$@*223$)7!6-

)(* +7&*2#17» [5, 2. 86]. 

A*!$2#)$2#6 1$2.,3"#3" 1(,7=7*#-

2" 1 #$0, &#$ $',7: 1$2.,3)307*0(4 

.,*/0*#$1 )* /7) .$!)$2#69 1 %$#$-

1$0 13/* 2$ 12*03 )*$'4$/30(03 

>!*0*)#703, 7 +7+ '( 0(2!*))$ /$-

2#,7317*#2" /$ )*+$#$,$- <*!$2#)$- 

@$,0( )7 $2)$1* )*'$!65$%$ )7'$,7 

>!*0*)#$1. B#$ .,$324$/3# 3 1 #$0 

2!8&7*, «*2!3 )*+$#$,(* &72#3 >#$%$ 

<*!$%$ 1 /7))(- 0$0*)# )* 0$%8# '(#6 

)7'!9/7*0( ()7.,30*,, #(!6)7" &72#6 

.,*/0*#7)» [1].

C7%!"/)$* 0$/*!3,$17)3* .$:1$-

!"*# $,%7)3:$17#6 .,$<*22 <*!$2#)$%$ 

1$2.,3"#3" 07#*07#3&*2+$%$ $'D*+#7. 

E7+30 $',7:$0, /!" #$%$ &#$'( 8&7?3-

*2" 821$3!3 07#*07#3&*2+3* .$)"#3" 3 

<*!$2#)$ $1!7/*!3 303, «)*$'4$/30$ 

11*2#3 >#8 <*!$2#)$2#6 1 13/* :)7+$-

1$- 07#*07#3&*2+$- 0$/*!3 3 2/*!7#6 

** 821$*)3* <*!69 /*-2#13- 8&7?342" 

1 .,$<*22* )7%!"/)$%$ 0$/*!3,$17)3" 

$'D*+#7» [4, 2. 84].

F:1*2#)$, &#$ >!*0*)#( .!$2+$2#-

)(4  3:$',7=*)3-,  .,31!*+79?34 

1)307)3* &*!$1*+7, 2$/*,=7# 8&72#+3, 

)*28?3* 1 2*'* )73'$!** 3)#*,*2)89 

3 .$!*:)89 /!" 1$2.,3)3079?*%$ 3)-

@$,07<39. ;$>#$08 1 /7))$0 322!*-

/$17)33 .,*/.$&#*)3* $#/7*#2" «)7-©  !"!#!$%#! &.'., 2009

ÓÄÊ 373.545:371

Ãàëàâàíîâà Ý.À.

ÎÐÃÀÍÈÇÀÖÈß ÏÐÎÖÅÑÑÀ 

ÔÎÐÌÈÐÎÂÀÍÈß 

ÍÀÂÛÊÀ ÖÅËÎÑÒÍÎÑÒÈ 

ÂÎÑÏÐÈßÒÈß 

È ÏÐÅÄÑÒÀÂËÅÍÈß 

ÌÀÒÅÌÀÒÈ×ÅÑÊÈÕ 

ÎÁÚÅÊÒÎÂ Â ÏÐÎÖÅÑÑÅ 

ÈÕ ÍÀÃËßÄÍÎÃÎ 

ÌÎÄÅËÈÐÎÂÀÍÈß

 !"#$%&$ '!(%): )7%!"/)$* 0$/*!3-
,$17)3*, 1(.8+!(- 0)$%$%,7))3+, %*$-
0*#,3&*2+7" 0$/*!6, )7%!"/)7" 0$/*!6, 
.$!8.,$2#,7)2#1$, 232#*07 !3)*-)(4 
)*,71*)2#1.
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%!"/)$- 0$/*!3» 1 20(2!* $.$,( )7 

.,$2#(* %*$0*#,3&*2+3* @$,0(. G$-

%!72)$ 3:1*2#)$08 .234$!$%8 C.C. H7)-

%* «.,$<*22 1$2.,3"#3" 2#,$3#2" +7+ 

)7%!"/)$* 28=/*)3* $' $'D*+#*» [4, 

2. 71].

I%,$0)89 ,$!6 1 1$2.,3"#33 3%,7-

*# )75* =*!7)3* 1$2.,3)307#6 #$# 

3!3 3)$- .,*/0*#, 2$:)7)3* )*$'4$/3-

0$2#3 3!3 $'":7))$2#3 1$2.,3)307#6 

*%$, 1$!*1(* 823!3", )7.,71!*))(* )7 

#$, &#$'( /$'3#62" !8&5*%$ 1$2.,3"-

#3", )72#$-&31$2#6, +$#$,89 0( 1 >#34 

2!8&7"4 .,$"1!"*0. 

E7+30 $',7:$0, /*!7*0 1(1$/ $ 

#$0, &#$ 1 .,$<*22* 1$2.,3"#3" .*,-

1(0 )*$'4$/30(0 >!*0*)#$0 "1!"*#2" 

$'D*+# 1$2.,3"#3". J7=)*-530 21$--

2#1$0 $'D*+#7 "1!"*#2" <*!$2#)$2#6. 

K <*!$2#)$2#6 $'D*+#7 $.,*/*!"*#2" 

*%$ @8)+<3$)7!6)(0 )7:)7&*)3*0 1 

/*"#*!6)$2#3 3 =3:)3 &*!$1*+7. L$)-

#,$!3,89?89 @8)+<39 1(.$!)"*# 

.,*.$/717#*!6, )7.,71!"9?3- $'8-

&7*0$%$, 7+<*)#3,89?3- *%$ 1)307-

)3* )7 $#/*!6)(4 >#7.74 .$2#,$*)3" 

3 13:87!3:7<33 $'D*+#7 322!*/$17)3" 

2 <*!69 .,3$',*#*)3" 8&7?3032" )7-

1(+7 <*!$2#)$2#3 1$2.,3"#3" 3 .,*/-

2#71!*)3" 07#*07#3&*2+34 $'D*+#$1 1 

.,$<*22* )7%!"/)$%$ 0$/*!3,$17)3".

;,7+#3&*2+7" ,*7!3:7<3" .,$<*227 

.$ @$,03,$17)39 /7))$%$ )71(+7 

$28?*2#1!*)7 )7 .,30*,* ,*5*)3" 

#,7)2.$,#)$- :7/7&3 – :7/7&3 $ 2$-

2#71!*)33 $.#307!6)$%$ 2.$2$'7 .*-

,*1$:+3 %,8:$1, .,31$/"?*- + 0$/*!3 

1(.8+!$%$ 0)$%$%,7))3+7.

K)7!3: ,7'$#( 2 0$/*!"03 1(.8-

+!(4 0)$%$%,7))3+$1 .$+7:7!, &#$ 1 

.,$<*22* )7.,71!"9?*- ,7'$#( 8&3-

#*!" 2 8&*)3+$0 @$,03,89#2" )71(+3 

.$2#,$*)3" 1(.8+!$%$ 0)$%$%,7))3+7 

/7=* )*20$#," )7 23!6)$ ,72#")8#(- 

.$ 1,*0*)3 .,$<*22 .$2#,$*)3". J)3-

07)3* 8&7?342" 7+<*)#3,89# )7 0*#$-

/* 07#*07#3&*2+$%$ 0$/*!3,$17)3", 

+$#$,(- 1+!9&7*# 1 2*'" )*2+$!6+$ 

>#7.$1: .*,*1$/ )*+$#$,$- .,$'!*0( 

)7 07#*07#3&*2+3- ":(+ – @$,07!3:7-

<3" :7/7&3; ,*5*)3* 07#*07#3&*2+$- 

0$/*!3 $/)30 3: 07#*07#3&*2+34 

0*#$/$1 – 1)8#,30$/*!6)$* ,*5*)3*; 

.*,*1$/ .$!8&*))$%$ ,*:8!6#7#7 )7 

":(+ ,*7!6)$- .,$'!*0( – 3)#*,.,*-

#7<3" ,*:8!6#7#7.

 !"!#!. ;82#6 )7 &*#(,* .,*/.,3-

"#3" «C*2+7@*», «;*!*», «M3'$» 3 

«N+$'2», 2.*<37!3:3,89?3*2" )7 

3:%$#$1!*)33 ,72#1$,30$%$  +$@*, 

#,*'8*#2" :71*:#3 /!" .*,*,7'$#+3 

.7,#39 :*,*) +$@*, +$#$,(- 4,7)3#2" 

)7 /184 2+!7/74 – G+!7/ O 1 3 G+!7/ 

O 2. ;$#,*')$2#6 /7))(4 .,*/.,3"-

#3- 1 :*,)74 +$@* (2(,6*) 8+7:7)7 1 

#7'!. 1, 7 ,722#$")3" $# 2+!7/$1 /$ 

.,*/.,3"#3- – 1 #7'!. 2. ;,*/.$!$-

=30, &#$ $'?3- $'D*0 .,$3:1$/2#17 

,71*) $'?*08 $'D*08 .$#,*'!*)3". 

E,*'8*#2" )7-#3 )73'$!** 1(%$/)(- 

17,37)# .*,*1$:$+ 2(,6", #.*. ,7:,7'$-

#7#6 07,5,8# .*,*1$:+3 :*,*) +$@* 2$ 

2+!7/$1 ($# .$2#71?3+$1) /$ .,*/.,3-

"#3- (.$#,*'3#*!*-), &#$'( 1 +7=/(- 

.8)+# )7:)7&*)3" (.,*/.,3"#3*) '(!$ 

/$2#71!*)$ #,*'8*0$* +$!3&*2#1$ 

%,8:7, 7 $'?3* :7#,7#( )7 #,7)2.$,-

#3,$1+8 :*,)7 '(!3 03)307!6)(03. 

;,31*/*))7" @$,08!3,$1+7 #,7)2-

.$,#)$- :7/7&3 )7:(17*#2" :70+)8#$- 

#,7)2.$,#)$- 0$/*!69. 

 !"#$%! 1

C7!3&3* 

:*,*) +$@* 

(1 #) )7 2+!7/*

;$#,*')$2#6 1 :*,)74 +$@* (1 #) 

)7 .,*/.,3"#33

G+!7/ 

O 1

G+!7/ 

O 2

«C*2+7-

@*»
«;*!*» «M3'$» «N+$'2»

22 31 10 12 14 17

 !"#$%! 2

G+!7/

P722#$")3* (1 +0) $# 2+!7/7 

/$ .,*/.,3"#3"

«C*2+7-

@*»
«;*!*» «M3'$» «N+$'2»

G+!7/ O 1 8 9 7 13

G+!7/ O 2 6 10 6 10
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*$+$,-$

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

'( 2.,713#62" 2 .$2#71!*))$- :7/7&*-, 

)70 )8=)$ 2$2#713#6 07#*07#3&*2+89 

0$/*!6 :7/7&3 2$%!72)$ 324$/)$- 3)-

@$,07<33. F)@$,07<3", .,*/2#71!*)-

)7" 1 #7'!. 1 3 2, .,*/2#71!"*# 2$'$- 

.,30*, 32.$!6:$17)3" 2#,8+#8,)$- 

)7%!"/)$2#3 3 .$:1$!"*# 1 /7!6)*-5*0 

.,$3:1*2#3 )*2!$=)(* $'$:)7&*)3" 

(.,30*, 32.$!6:$17)3" @$,07!3:$17)-

)$- )7%!"/)$2#3): +$!3&*2#1$ :*,*) +$-

@*, +$#$,$* )8=)$ .*,*1*:#3 2$ 2+!7/7 

1
1
 )7 .,*/.,3"#3" «C*2+7@*», «;*!*» 

3 «M3'$», $'$:)7&30 &*,*: x, y 3 z 2$-

$#1*#2#1*))$. E$%/7 )7 &*#1*,#$* .,*/-

.,3"#3* – «N+$'2» – 2 >#$%$ 2+!7/7 )8=-

)$ '8/*# .*,*1*:#3 22 – x – y – z :*,*) 

+$@* 1 #$))74. K 2$ 1#$,$%$ 2+!7/7 1
2
 

)8=)$ '8/*# .*,*1*:#3 )7 .,*/.,3"#3" 

2$$#1*#2#1*))$ 10 – x, 12 – y, 14 – z, 

x + y + x – 5 :*,*) +$@* 1 #$))74. Q7.3-

5*0 >#3 /7))(* 1 13/* #7'!. 3 (.,30*, 

2#,8+#8,)$- )7%!"/)$2#3).

 !"#$%! 3

$%!& '()(*+,+-

G+!7/

L$!3&*2#1$ :*,*) +$@* (1 #), .*,*1*:*)-

)$* )7 .,*/.,3"#3*

«C*2+7-

@*»
«;*!*» «M3'$» «N+$'2»

G+!7/ 

O 1
x y z 22 – x – y – z

G+!7/ 

O 2
10 – x 12 – y 14 – z x + y + x – 5

;$2+$!6+8 12* 1*!3&3)(, 14$/"?3* 

1 >#8 #7'!3<8, /$!=)( '(#6 )*$#,3<7-

#*!6)(03, .$!8&30 2!*/89?89 232#*-

08 !3)*-)(4 )*,71*)2#1:

 

 !
"  "
"  
"

#  "
$

#  "
" #  
"

# # #  "
" % % #  &

 !

 !

 !

"  !

"#  !

"$  !

##  !

%  &

x

y

z

x

y

z

x y z

x y z

 (1)

 7))7" :)7+$1$-2301$!3&*2+7" 

232#*07 *2#6 7/*+17#)$* $#,7=*)3* 

2$/*,=7)3" #7'!. 3 1 @$,0* $.*,7#31-

)$- )7%!"/)$2#3.

I'D*/3)31 .*,1(* 5*2#6 2#,$+ 

/7))$- 232#*0(, .$!8&30 2!*/89?89

232#*08 !3)*-)(4 )*,71*)2#1:

 

' '!
" ' '""

' '$
" # # #  "
" % % #  &

 " !

 "#!

 "$!

##  !

%  &

x

y

z

x y z

x y z

 (2)

Q)7+$1$-2301$!3&*2+7" 232#*07 (2) 

1$2.,3)307*#2" $'8&7*0(03 82#$--

&31$ 3 $'!7/7*# $.*,7#31)$- )7%!"/-

)$2#69, 1 #,7/3<3$))$0 20(2!* .,3-

28?*- >#$08 270$08 07#*07#3&*2+$08 

$'D*+#8. B#$ .$/#1*,=/7*#2" 1$:0$=-

)$2#69 7/*+17#)$%$ %,7@3&*2+$%$ 0$-

/*!3,$17)3" (,328)$+).
z

M3

E2

E3

E1

M2 A1

B1

C1

M1

D3

O1

A

B

M4

C

x

y

O D2

D1

R*$0*#,3&*2+7" 3!!92#,7<3" $'D*+#7 

«1(.8+!(- 0)$%$%,7))3+»

II &'!( (234'+$,*/5#63*5 +575-

3$5). ;$2+$!6+8 &32!$ )*3:1*2#)(4 1 

:7/7&* ,71)$ #,*0, ,*5*)3* /7))$- 

:7/7&3 0$=)$ )7-#3, 32.$!6:8" ** 

%*$0*#,3&*2+89 3)#*,.,*#7<39 – *?* 

$/3) 72.*+# $.*,7#31)$- )7%!"/)$2#3.

G32#*07 )*,71*)2#1 (2) $.,*/*!"*# 

)*+$#$,(- 0)$%$%,7))3+.  !" #$%$ 
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&#$'( *%$ )7%!"/)$ 813/*#6, 3:$',7-

:30 2)7&7!7 0)$%$%,7))3+, $.,*/*!"*-

0(- .*,1(03 #,*0" 2#,$+703 /7))$- 

232#*0(. E7+30 $',7:$0, .*/7%$%3&*-

2+3- ,72&*# 2$2#$3# 1 #$0, &#$, 4$,$-

5$ $#,7'$#71 .*,1$)7&7!6)$ )71(+3 

.$2#,$*)3" $#/*!6)(4 .!$2+$2#*- 3 

.$!8.,$2#,7)2#1, $'*2.*&31 .*,*4$/ 

$# $/)$%$ >#7.7 .,$<*227 + /,8%$08, 1 

,*:8!6#7#* 0( .$!8&30 )8=)(- .,$-

/8+# – 0*47)3:0, !*=7?3- 1 $2)$1* 

)71(+7 .$ ,72.$:)717)39 3 1(/*!*-

)39 <*!$2#)$%$ $'D*+#7.

1. P7220$#,30 )*,71*)2#1$ x S 0 

3 .$2#,$30 .$!8.,$2#,7)2#1$, :7/7-

17*0$* >#30 )*,71*)2#1$0. ;$2#,$30 

2)7&7!7 .!$2+$2#6, :7/7))89 8,71)*-

)3*0 x = 0, /!" &*%$ .*,*.35*0 >#$ 

)*,71*)2#1$ 1 13/* x + 0   y + 0   z S 0. 

E*.*,6 .$/2#7130 2$$#1*#2#189?3* 

+$$,/3)7#( .,$')$- #$&+3, )7.,3-

0*, #$&+3 (0; 5; 0) 1 !*189 &72#6 )*-

,71*)2#17 x + 0   y + 0   z S 0, .$!8&30 

5 S 0, &#$ 1*,)$, #.*. +$$,/3)7#( #$&+3 

(0; 5; 0) 8/$1!*#1$,"9# /7))$08 )*,7-

1*)2#18. G!*/$17#*!6)$, #$&+7 (0; 5; 0) 

!*=3# 1 32+$0$0 .$!8.,$2#,7)2#1*. 

;$>#$08 32+$0(0 .$!8.,$2#,7)2#1$0 

"1!"*#2" .$!8.,$2#,7)2#1$, 2$/*,-

=7?** #$&+8 (0; 5; 0) (20. ,328)$+). 

K)7!$%3&)$ $.,*/*!30 .$!8.,$2#,7)-

2#17, :7/7))(* )*,71*)2#1703 y S 0 

3 z S 0. E7+30 =* $',7:$0 $.,*/*!30 

.$!8.,$2#,7)2#17, :7/7))(* )*,71*)-

2#1703 10 – x S 0, 12 – y S 0, 14 – z S 0. 

Q70*#30, &#$ 1 .,$<*22* .$2#,$*)3" 

/7))(4 .$!8.,$2#,7)2#1 3 @3+27<33 

1*,53) A(0; 12; 10), B(10; 12; 0), C(10; 

0; 0), O(0; 0; 0), O
1
(0; 0; 14), A

1
(0; 12; 

14), B
1
(10; 12; 14), C

1
(10; 0; 14), #.*. 1 ,*-

:8!6#7#* .*,*2*&*)3" 3:$!3,$17))(4 

$'D*+#$1, .$!8&7*0 )7 /7))$0 >#7.* 

<*!$2#)(- $'D*+# – .7,7!!*!*.3.*/ 

ABCOO
1
A

1
B

1
C

1
 (20. ,328)$+).

;$!)$* =* <*!$2#)$* 1$2.,3"#3* 

$'D*+#7 0)$%$%,7))3+ 1$:)3+7*# 1 

,*:8!6#7#* 2!$=)$- 7)7!3#3&*2+$- 

,7'$#( 2 232#*0$- (2), +$%/7 1(/*!"-

9#2" $/)3 – 28?*2#1*))(* – $'D*+#(, 

7 $#4$/"# )7 1#$,$- .!7) /,8%3* – )*-

28?*2#1*))(*. F 1$2.,3)307*0(* 

$'D*+#( 1 ,*:8!6#7#* .,$<*227 )7%!"/-

)$%$ 0$/*!3,$17)3" $'D*/3)"9#2" 

1 $/)$ $20(2!*))$*, :7+$)&*))$* 3 

.,*/0*#)$-$@$,0!*))$* <*!$* – 0)$-

%$%,7))3+ $%,7)3&*)3-.

2. T,71)*)3* x + y + z – 5 = 0 $.,*/*-

!"*# .!$2+$2#6, +$#$,7" .*,*2*+7*# 

.7,7!!*!*.3.*/ 3 $',7:8*# #,*8%$!6-

)3+ E
1
E

2
E

3
. ;$+7=*0 >#$ )7%!"/)$. 

;$2#,$30 1 +$$,/3)7#)$0 .,$2#,7)-

2#1* .!$2+$2#6, :7/7))89 8,71)*)3*0 

x + y + z – 5 = 0. I.,*/*!30 #$&+3 .*,*-

2*&*)3" .!$2+$2#3 2 $2"03 +$$,/3)7#.

E$&+7 .*,*2*&*)3" 2 $269 Ox: *2!3 

y = 0 3 z = 0, #$ 3: 8,71)*)3" .!$2+$2#3 

.$!8&7*0 x = 5, #.*. E
1
(5; 0; 0) – 32+$07" 

#$&+7.

E$&+7 .*,*2*&*)3" 2 $269 Oy: *2!3 

x = 0 3 z = 0, #$ 3: 8,71)*)3" .!$2+$2#3 

.$!8&7*0 y = 5, #.*. E
2
(0; 5; 0) – 32+$07" 

#$&+7.

E$&+7 .*,*2*&*)3" 2 $269 Oz: *2!3 

x = 0 3 y = 0, #$ 3: 8,71)*)3" .!$2+$2#3 

.$!8&7*0 z = 5, #.*. E
3
(0; 0; 5) – 32+$07" 

#$&+7.

;$2#,$30 )7-/*))(* #$&+3 )7 $2"4 

+$$,/3)7#. G$*/3)31 34 $#,*:+703 

.,"0(4, .$!8&30 #,*8%$!6)3+ E
1
E

2
E

3
, 

.!$2+$2#6 +$#$,$%$, 1 23!8 #*$,*0( 

$ 28?*2#1$17)33 .!$2+$2#3, .,$4$-

/"?*- &*,*: #,3 /7))(* #$&+3, 3 

*2#6 32+$07" .!$2+$2#6 (20. ,328)$+). 

K)7!$%3&)$ #$08, +7+ 0( .$2#,$3!3 

.$!8.,$2#,7)2#1$, $.,*/*!"*0$* )*-

,71*)2#1$0 x S 0, .$2#,$30 .$!8.,$-

2#,7)2#1$, :7/717*0$* )*,71*)2#1$0 x 

+ y + x – 5 S 0. E7+30 $',7:$0, 32+$0$* 

.$!8.,$2#,7)2#1$ – .$!8.,$2#,7)2#1$, 

2$/*,=7?** #$&+8 (0; 6; 0).

3. ;$2#,$30 .$!8.,$2#,7)2#1$, :7/7-

17*0$* )*,71*)2#1$0 22 – x – y – z S 0. 

;$2#$30 1)7&7!* .!$2+$2#6, :7/7))89 

8,71)*)3*0 22 – x – y – z = 0.  !" >#$%$, 



68 5.6. 7#2#/#$*/#

7)7!$%3&)$ .,*/(/8?*08, $.,*/*!30 

#$&+3 .*,*2*&*)3" /7))$- .!$2+$2#3 

2 $2"03 Ox, Oy 3 Oz 2$$#1*#2#1*))$ – 

D
1
(22; 0; 0), D

2
(0; 22; 0) 3 D

3
(0; 0; 22).

;$2#,$30 )7-/*))(* #$&+3 )7 $2"4 

+$$,/3)7#. G$*/3)31 34 $#,*:+703 

.,"0(4, .$!8&30 #,*8%$!6)3+ D
1
D

2
D

3
, 

.!$2+$2#6 +$#$,$%$, 1 23!8 #*$,*0( $ 

28?*2#1$17)33 .!$2+$2#3, .,$4$/"?*- 

&*,*: #,3 /7))(* #$&+3, 3 *2#6 32-

+$07" .!$2+$2#6 (20. ,328)$+).

C7-/*0 #$&+3 .*,*2*&*)3" .!$2+$-

2#3 22 – x – y – z = 0 2 %,7)"03 .7,7!-

!*!*.3.*/7 ABCOO
1
A

1
B

1
C

1
:

# # # (!
"

($
" (&

##  !

 !

"$&

x y z

y

z

 ) ( 'x . 

;$!8&3!3 #$&+8 M
1
(8; 0; 14).

# # # (!
"

($
" (&

##  !

 !

"#&

x y z

x

y

 ) ( " z . 

;$!8&3!3 #$&+8 M
2
(0; 8; 14).

# # # (!
"

($
" (&

##  !

 !

"$&

x y z

x

z

 ) ( 'y . 

;$!8&3!3 #$&+8 M
3
(0; 12; 10).

# # # (!
"

($
" (&

##  !

" !

 &

x y z

x

y

 ) ( "#z . 

;$!8&3!3 #$&+8 M
4
(10; 0; 12).

# # # (!
"

($
" (&

##  !

" !

"#&

x y z

x

y

 ) (  z . 

;$!8&3!3 #$&+8 B(10; 12; 0).

E7+30 $',7:$0, .$!8&3!3, &#$ 8,71-

)*)3* 22 – x – y – z = 0 $.,*/*!"*# 

.!$2+$2#6 D
1
D

2
D

3
, +$#$,7", .*,*2*+7" 

.7,7!!*!*.3.*/ ABCOO
1
A

1
B

1
C

1
, $',7:8-

*# 0)$%$8%$!6)3+ M
1
M

2
M

3
BM

4
.

K)7!$%3&)$, .,$1*/" )*+$#$,(* 7)7-

!3#3&*2+3* ,7228=/*)3", )74$/30 +$-

$,/3)7#( 1*,53) .7,7!!*!*.3.*/7 –

C(10; 0; 0), C
1
(10; 0; 14), A(0; 12; 10), 

A
1
(0; 12; 14), B

1
(10; 12; 14), O(0; 0; 0), 

O
1
(0; 0; 14).

 7!**  $.,*/*!30  .$! 8.,$ -

2#,7)2#1$, :7/7))$* )*,71*)2#1$0 

22 – x – y – z S 0. ;$!8&30, &#$ 32+$0$* 

.$!8.,$2#,7)2#1$ – .$!8.,$2#,7)2#1$, 

2$/*,=7?** #$&+8 (0; 6; 0).

F#7+, ,*5*)3*0 232#*0( )*,7-

1*)2#1  (2) "1!"*#2"  0)$%$%,7))3+ 

$ " # ( # " ( "CM M M M BAE E E O , 1*,53)( +$-

#$,$%$ – #$&+3 C(10; 0; 0), M
4
(10; 0; 12), 

M
1
(8; 0; 14), M

2
(0; 8; 14), M

3
(0; 12; 10), 

B(10; 12; 0), A(0; 12; 10), E
2
(0; 5; 0), 

E
1
(5; 0; 0), E

3
(0; 0; 5), O

1
(0; 0; 14). C7:$-

1*0 *%$ 0)$%$%,7))3+$0 $%,7)3&*)3-.

E7+30 $',7:$0, $#/*!6)(* &72#3 

$'D*+#7 0( 2#,*0302" $'D*/3)3#6 

1 */3)$* :)7+$0$* )70 <*!$2#)$* 

$',7:$17)3* – 0)$%$%,7))3+. E*)-

/*)<3" 2$:)7)3" + <*!$2#)$2#3 $'D-

*+#7, 3:$',7=*))$%$ )7 ,328)+*, )7-

2#$!6+$ 1*!3+7, &#$ 0( /7=* 13/30 

2#$,$)( #,*8%$!6)3+7 E
1
E

2
E

3
, ,*',7 

.7,7!!*!*.3.*/7 – OO
1
, OA, OC, 3, 

)7+$)*<, ,*',7 M
1
M

4
 3 M

2
M

3
, $',7:$-

17))(* 1 ,*:8!6#7#* .*,*2*&*)3" #,*-

8%$!6)3+7 D
1
D

2
D

3
 3 .7,7!!*!*.3.*/7 

ABCOO
1
A

1
B

1
C

1
, – $',7:89?3*, 1 +$)*&-

)$0 3#$%*, 0)$%$%,7))3+ $%,7)3&*)3- 

CM
4
M

1
M

2
M

3
BAE

2
E

1
E

3
O

1
.

;,$<*22 @$,03,$17)3" 3 13:87!3-

:7<33 (@$,07!3:$17))$- )7%!"/)$2#3) 

0$/*!3 )7 /7))$0 >#7.* :71*,5*). 

U( 32.$!6:$17!3 .8)+#3, /!" $'$:)7-

&*)3" )*13/30(4 !3)3-. B#$# 13/ )7-

%!"/)$2#3 2.$2$'2#18*# !8&5*08 1$2-

.,3"#39, $20(2!*)39 3 :7.$03)7)39 

07#*,37!7 – 2$2#71!"9?30 +$0.$)*)-

#70 @$,07!3:$17))$- )7%!"/)$2#3.

 !"  )74$=/*)3"  $'?*%$  &32!7 

#$))$-+3!$0*#,$1  80)$=7*0  ,72-

2#$")3" $# 2+!7/$1 /$ .,*/.,3"#3- )7 

.*,*1$:30$* +$!3&*2#1$ :*,*) +$@* 

3 .$!8&*))(* ,*:8!6#7#( 2+!7/(17-

*0. I'?** &32!$ #$))$-+3!$0*#,$1 

1(,7=7*#2" @$,08!$- 8x = 9y + 7z +

+ 13(22 – x – y – z) + 6(10 – x) + 10(12 –



69 !"#$%&#'%( )!*'+,,# -*!.%!*/#$%( $#/01# '+2*,3$*,3% /*,)!%(3%( % )!+4,3#/2+$%(...

– y) + 6(14 – z) + 10(x + y + z – 5) = 

= 500 – x – 4y – 2z. 

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

"  %-/+"!0#1  0!#$203425%  (0!*2-

0#. 670"8## F = 500 – x – 4y – 2z 

0! $0%5%5'!00#"2 %5'!0#*20#9. :;. 

<-%5% )%+-!-%*0% 0!9-# 0!#&%;3422 

(0!*20#2 670"8## f = x + 4y + 2z.  %5)! 

F
min

 = 500 – f
max

.

=(,2+-0%, *-% ;#0290!. 670"8#. 

,#)! f (x; y; z) = ax + by + cz (  > 0) >'#-

0#$!2- +,%2 0!#&%;3422 (0!*20#2 0! 

$0%5%5'!00#"2 , %)0%9 #( 25% ,2'4#0. 

?-% %&+-%.-2;3+-,% )%"!(/,!2-+. , 

7*2&0#"2 >% 52%$2-'## [6, +. 200] 0! 

%+0%,2 02"%-%'/@ 52%$2-'#*2+"#@ +%-

%&'!A20#9.

B%<-%$7 );. 0!@%A)20#. 0!#&%;3-

425% (0!*20#. ;#0290%9 670"8## 0! 

$0%5%5'!00#"2 )%+-!-%*0% ,/*#+;#-3 

(0!*20#. 670"8## , ,2'4#0!@ $0%5%-

5'!00#"! # ,/&'!-3 #( 0#@ 0!#&%;3-

422. C%+*#-!2$ (0!*20#2 670"8## 

f = x + 4y + 2z , ,2'4#0!@ $0%5%5'!0-

0#"! %5'!0#*20#9: f(C) = 10, f(M
4
) = 34, 

f(M
1
) = 36, f(M

2
) = 60, f(M

3
) = 68, f(B) = 58, 

f(A) = 40, f(E
2
) = 20, f(E

1
) = 5, f(E

3
) = 10, 

f(O
1
) = 28.

D25"% ,#)2-3, *-% $!"+#$!;30%2 

(0!*20#2 670"8## f '!,0% 68.  %5)! 

F
min

 = 500 – 68 = 432. ?-% (0!*20#2 670"-

8#. F >'#0#$!2- , -%*"2 M
3
(0; 12; 10).

III !"#$ (%&"'($('"#)%*).  !"#$ 

%&'!(%$, 0!#&%;22 ,/5%)0/9 ,!'#!0- 

>2'2,%(%" (!)!2-+. -!&;. 4 (>'#$2' 

+-'7"-7'0%9 0!5;.)0%+-#).

+#,-%)# 4

C";!)

E%;#*2+-,% (2'20 "%62 (, -), 

>2'2,2(200%2 0! >'2)>'#.-#2

«F2+"!-

62»
«B2;2» «G#&%» «H"%&+»

C";!) I 1 0 12 10 0

C";!) I 2 10 0 4 17

 %*"! M
3
(0; 12; 10) >%"!(/,!2- +;7-

*!9, "%5)! %&J#2 (!-'!-/ 0! -'!0+>%'-

-#'%,"7 (2'0! – $#0#$!;30/, -.2. +% 

+";!)! .
1
 0! >'2)>'#.-#. «F2+"!62», 

«B2;2», «G#&%» # «H"%&+» +;2)72- 

>2'2,2(-# 0, 12, 14 # 0 -%00 (2'20 "%62 

+%%-,2-+-,200%. C% ,-%'%5% +";!)! .
2
 

+;2)72- >2'2,2(-# 0! >'2)>'#.-#. +%-

%-,2-+-,200% 10, 0, 14, 17 -%00 (2'20 

"%62.

?-! (!)!*!, + %)0%9 +-%'%0/, +%-

)2'A#- #(,2+-0/2 # !"-7!;30/2 );. 

4"%;30#"! $!-2$!-#*2+"#2 >%0.-#., 

-!"#2 "!" «-%*"!», «>;%+"%+-3», «>'%-

+-'!0+-,%», «>%;7>'%+-'!0+-,%», «,/-

>7";/9 $0%5%5'!00#"», ! + )'75%9 +-%-

'%0/, #$22- '2!;30%2 >'!"-#*2+"%2 

(0!*20#2, >%+"%;3"7 >%(,%;.2- %'5!-

0#(%,!-3 0!5;.)0% >'%82++ 82;%+-0%5% 

,%+>'#.-#. $!-2$!-#*2+"%5% %&K2"-

-! – ,/>7";%5% $0%5%5'!00#"! – >'# 

'2420## '2!;30/@ -'!0+>%'-0/@ (!-

)!*.  !"#$ %&'!(%$, «,0#$!0#2 7*!-

J#@+. +,%2,'2$200% >2'2";1*!2-+. 

+% +'2)+-, 0!5;.)0%+-# 0! >%;7*20071 

+ #@ >%$%J31 #06%'$!8#1 %& %&K2"-

-2 # %&'!-0%» [3, +. 262]. 

L-$2-#$, *-% );. '2420#. >%)%&-

0/@ -'!0+>%'-0/@ (!)!*, >'#,%).-

J#@ " 82;%+-0%9 $%)2;# ,/>7";%5% 

$0%5%5'!00#"! # )2;!1J#@ 25% ;25"% 

%&%('#$/$, 7 4"%;30#"%, >'2),!'#-

-2;30% 07A0% +6%'$#'%,!-3 ,2+3 02-

%&@%)#$/9 $!-2$!-#*2+"#9 !>>!'!-, 

! #$200%: !0!;#-#*2+"#9 +>%+%& (!)!-

0#. >;%+"%+-# ;#0290/$ 7'!,020#2$ 

+ -'2$. 02#(,2+-0/$#; >%+-'%20#2 , 

"%%')#0!-0%$ >'%+-'!0+-,2 >;%+"%-

+-#, (!)!00%9 ;#0290/$ 7'!,020#2$; 

!0!;#-#*2+"#9 +>%+%& (!)!0#. >%;7-

>'%+-'!0+-,! ;#0290/$ 02'!,20+-,%$ 

+ -'2$. 02#(,2+-0/$#; >%+-'%20#2 , 

"%%')#0!-0%$ >'%+-'!0+-,2 >%;7>'%-

+-'!0+-,!, (!)!00%5% ;#0290/$ 02-

'!,20+-,%$ + -'2$. 02#(,2+-0/$#; '2-

420#2 +#+-2$/ ;#0290/@ 02'!,20+-, + 

-'2$. 02#(,2+-0/$#.  !"#$ %&'!(%$, 

);. +%()!0#. 82;%+-0%5% 0!5;.)0%5% 

%&'!(! 02"%-%'%5% %&K2"-! – ,/>7";%-

5% $0%5%5'!00#"!, (!)!00%5% +#+-2$%9 

;#0290/@ 02'!,20+-, (1), 07A20 %>'2-



70  .!. "#$#%#&'%#

)2;200/9 7'%,203 (0!0#9 %& <-%$ 

%&K2"-2, ! #$200% ,+2 ,/42+"!(!00%2. 

 %;3"% , <-%$ +;7*!2 ,%>'%+ %&+7A)2-

0#. 0!5;.)0%+-# #$22- $2+-%.

:!00!. +#+-2$! "%0-'%;#'71J#@ 

$2'%>'#.-#9 ((0!0#9) +;7A#- >%;7*2-

0#1 82;%+-0%9 #06%'$!8## %& %&K2"-

-2, !"820-#'%,!0#1 ,0#$!0#. 7*!J#@-

+. 0! %-)2;30/@ <-!>!@ >%+-'%20#. # 

,#(7!;#(!8## %&K2"-! #++;2)%,!0#..

M!)!0#., 0!>'!,;200/2 0! 6%'$#-

'%,!0#2 7 4"%;30#"! 7$20#9 # 0!,/-

"%, >% 02%&@%)#$%$7 $!-2$!-#*2+"%-

$7 !>>!'!-7:

1. B%+-'%#-3 , "%%')#0!-0%$ >'%-

+-'!0+-,2 >;%+"%+-#, (!)!00/2 7'!,-

020#.$#:

1) 6x + 4y + 3z – 12 = 0; 2) 6x + 3z – 12 =

= 0; 3) 3z – 12 = 0 [2, +. 62–65].

2. B%+-'%#-3 , "%%')#0!-0%$ >'%-

+-'!0+-,2 >%;7>'%+-'!0+-,!, (!)!00/2 

02'!,20+-,!$#:

1) 3z – 12 N 0; 2) 6x + 3z – 12 N 0; 

3) 6x  + 4y  + 3z  – 12 N  0 [-!$  A2 , 

+. 66–67].

O (!";1*20#2 %-$2-#$, *-% «0!-

5;.)0%2 $%)2;#'%,!0#2 , %&7*20## 

$!-2$!-#"2 $%A2- &/-3 +'2)+-,%$ 

);. )%+-#A20#. +7J0%+-# 0%,/@ (0!-

0#9, 6%'$#'%,!0#. &7)7J29 >'%62+-

+#%0!;30%9 %'#20-#'%,%*0%9 %+0%-

,/ 7*2&0%9 )2.-2;30%+-#» [5, +. 22]. 

P «82;%+-0%+-3 .,;.2-+. -2$ %+0%,0/$ 

(,20%$, "%-%'%2 +,.(/,!2- '!(;#*0/2 

(0!0#., ,>2*!-;20#., ,%;2,/2 7+-'2$-

;20#. , 2)#0%2 82;%2, +;7A#- 02 -%;3-

"% %'#20-#'%$, 0% # %>2'2A!1J#$ 

"!*2+-,200/$ "'#-2'#2$ <662"-#,0%-

+-# >'%82++! %&7*20#.» [-!$ A2, +. 81]. 

Q%;22 -%5%, «+#+-2$0!. '2!;#(!8#. , 

>'%82++2 %&7*20#. $!-2$!-#"2 ,+2@ 

,#)%, 0!5;.)0%+-# ,/+-7>!2- 6!"-%-

'%$ 6%'$#'%,!0#. 82;%+-0/@ %&'!(%, 

$!-2$!-#*2+"#@ %&K2"-%,, ! (0!*#-, 

+>%+%&+-,72- 7+,%20#1 $!-2$!-#*2-

+"#@ (0!0#9» [4, +. 240].

 !"#$%"&$%

Q%;34%9 >+#@%;%5#*2+"#91.  +;%,!'3 / +%+-. Q. R2-

J2'."%,, O. M#0*20"%. R.: L;$!->'2++, 2004.

/#-#0#&10#, 2.3. 2. L& %&7*20## 4"%;30#"%, 

+-!'4#@ ";!++%, >%+-'%20#1 !;52&'!#*2+"#@ 

# 52%$2-'#*2+"#@ $%)2;29 >;%+"%+-# # >%-

;7>'%+-'!0+-,! / ?.P. S!;!,!0%,! // C&%'0#" 

$!-2'#!;%, III '25#%0!;30%9 0!7*.->'!"-. "%06. 

«E%;$%5%'%,+"#2 *-20#. – 2007». O;!)#"!,"!(: 

OFT UPF, 2008. C. 60–70.

R2-%)#"! >'2>%)!,!0#. $!-2$!-#"# , +'2)029 3. 

4"%;2: L&J!. $2-%)#"!: 7*2&. >%+%&#2 );. +-7). 

>2). #0--%, >% +>28. 2104 «R!-2$!-#"!» # 2105 

«V#(#"!» / P.H. Q;%@ [# )'.]; +%+-. U.C. G2'"!+%,, 

P.P. C-%;.'. R.: B'%+,2J20#2, 1985.
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>%)@%)/: 7*2&. >%+%&#2 / >%) '2). O.:. W!)'#"%-

,!. R.: S!')!'#"#, 2002.

.4%(&10, 5.6. 5. F!5;.)0%2 $%)2;#'%,!0#2 , 

%&7*20## $!-2$!-#"2: -2%'#. # >'!"-#"!: 7*2&. 

>%+%&#2 / X.=. C$#'0%,. H'%+;!,;3: =BE «=0-

)#5%», 2007.

.4%(&10#, 6.7. 6. S2%$2-'#.: 7*2&. >%+%&#2 );. 
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