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5(# +?<!. 6$!#.0.. I05/',(-#. 

 !""#$#%&!'()%0# +$',%#%!#, 8'/#. 

6$# ('3'#. 6$0,#$!/) 60 5/'%0,10:, 

4/0 +1'8'%%'- 50,01+6%05/) "+%1&!:, 

,*$';#%%'- "0$.+(0:, 50 #$;'<#: 

6$0!8,0()%+? 605/0-%%+?, -,(-#/5- 

$#>#%!#.  '%%030 +$',%#%!-.

M'/#.  '?/5- 05%0,%*# 60%-/!- 

( !""#$#%&!'()%0# +$',%#%!#, 09*1-

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

%!-, 60$- 01 +$',%#%!-, $#>#%!# !(! 

09<!: !%/#3$'(). N' /0: ;# (#1&!! 30-
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,0$!. 09 +$',%#%!-2 6#$,030 60$- 1', 

$'8$#>#%%*2 0/%05!/#()%0 6$0!8,0-

 %0: !(! 8' '%%*2 , %#-,%0. ,! #, 09 

09<#., 4'5/%0. ! 05090. $#>#%!-2, 

"0$.+(!$+#. 9#8  01'8'/#()5/,' /#0-

$#.+ 5+<#5/,0,'%!- ! # !%5/,#%%05/! 

$#>#%!- 8' '4! 70>!,  '#. 60%-/!# 

!801(!%, 60(- %'6$',(#%!: ! 0509*2 

/04#1, 6$!,0 !. 6$!.#$ 1'4#5/,#%-

%030 $#>#%!- (!809$';#%!- !%/#-

3$'()%*2 1$!,*2 .#/0 0. 605/$0#%!- 

!801(!% ! 60(- %'6$',(#%!:). F 605(#-

 +?<!2 (#1&!-2, 605,-<#%%*2 /!6'. 

 !""#$#%&!'()%*2 +$',%#%!: 6#$,0-

30 60$- 1', /'1;# 6$!,0 !. 8' '4!, 

6$!,0 -<!# 1 +$',%#%!-. 06$# #(#%-

%030 /!6'. M' '4! 60 +.08$!/#()%0: 

.0 #(! [1] 60 $'8 #(-#. %' /!6* , 

8',!5!.05/! 0/ 6$!1(' %030 5.*5(' 

6$0!8,0 %0: !(! !560()8+#.030 8'-

10%': 3#0.#/$!4#51!# (6$0!8,0 %'- – 

+3(0,0: 10@""!&!#%/ 1'5'/#()%0:), 

/#2%!4#51!# (6$0!8,0 %'- – 510$05/) 

!(! +510$#%!#, ' 6$0&#55 – "!8!4#-

51!:, 2!.!4#51!:, @(#1/$0/#2%!4#-

51!:, !8 506$0/!,(#%!- .'/#$!'(0, ! 

/. .),  $+3!# 6$!1(' %*# (@10%0.!1', 

9!0(03!-, $#1('.' !  $., 6$0!8,0-

 %'- 4'5/0 /'1;# 510$05/)). H/ #()%0 

030,'$!,'#. 8' '4! %' 505/',(#%!# 

+$',%#%!: ,  !""#$#%&!'('2. B#>'#. 

8' '4! .#/0 0. 6$09(#.%030 09+4#-

%!-, !560()8+- 5(# +?<!# @/'6*:

1)  505/',(#%!# .'/#.'/!4#510: .0 #(!;

2)  %#605$# 5/,#%%0 $#>#%!# +$',-

%#%!-;

3)  '%'(!8 $#8+()/'/'.

N'4!%'#.  $#>#%!#  5  '%'(!8' 

+5(0,!-, %'20; #%!- /!6' 8' '4!, 

06$# #(#%!- 6#$#.#%%0:, "+%1&!!, 

%'4'()%*2 +5(0,!:, 05/'()%*2  '%-

%*2, ,*$';#%!- 6$0!8,0 %0: (!90 

 !""#$#%&!'(0,, %'6!5'%!- 500/-

,#/5/,+?<#30 8'10%'. I05/',(#%%0# 

+$',%#%!# '%'(!8!$+#., 06$# #(-#. 

#30 /!6, 8'/#. 6#$#20 !. 1 @/'6+ $#-

>#%!-. L%'(!8!$+- $#8+()/'/, 52#.'-

/!4%0 !809$';'#. 3$'"!1 %': #%%0: 

"+%1&!! (!90 030,'$!,'#., 1'1 9+ #/ 

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

6$! t   O !(! t   0, 06$# #(-#. 60 

,! + "+%1&!!, 1'10: 6$0&#55 6$0!5-

20 !/, 50605/',(-#. @/0 5 !520 %*.! 

 '%%*.!.

P560()8+#. 6$0"#55!0%'()%0 %'-

6$',(#%%*# 8' '4! 0 10%&#%/$'&!! 

$'5/,0$', 09 02('; #%!! /#(', 0 6#$#-

20 # ,#<#5/,' , $'5/,0$, 8' '4! %' 

2!.!4#51!# $#'1&!! 6#$,030 ! ,/0$0-

30 60$- 1', 0 $'8(0;#%!! ,#<#5/,', 0 

/#6(009.#%# 4#$#8 /$+9+, 09 04!<#-

%!! 3'8', 09 !0%!8'&!! 3'8', ' /'1;# 

"!8!4#51!#, @(#1/$0/#2%!4#51!#, 3#0-

.#/$!4#51!# 8' '4!, 8' '4! /#$.0-

 !%'.!1! !  $. A$!4#. %'>! 8' '4! 

%# -,(-?/5- 8' '4'.! !8 56#& !5&!-

6(!%, 60 /#.'/!1# 0%! 6$!9(!;#%* 1 

6$0"#55!0%'()%*. ! 50 #$;'/ -,%0 

,*$';#%%+? .'/#.'/!4#51+? 05%0,+, 

6$!,0 - 1 6$05/#:>!. .'/#.'/!4#-

51!. .0 #(-. –  !""#$#%&!'()%*. 

+$',%#%!-., $#>'#.*. '%'(!/!4#-

51! [4; 5]. A$!,# #. %#510()10 6$!-

.#$0,.

*)+)#) 1 (,) -.)%,$,/$ 

' .)0+$!1"2/3/'1 4$.$3$,,&3/) 

F#<#5/,0   6$#,$'<'#/5- , ,#-

<#5/,0 !. I6+5/- 1 4'5 605(# %'4'(' 

$#'1&!! 05/'(05) 44,8 3 ,#<#5/,'  , ' 

605(# 3 4'50, – 11,2 3 @/030 ,#<#5/,'. 

H6$# #(!/) 6#$,0%'4'()%0# 10(!4#-

5/,0 " ,#<#5/,'   ! ,$#.-, 103 ' 05/'-

%#/5- 60(0,!%' @/030 ,#<#5/,'.

*)+)#) 2 (,) !/,$5,($ -.)%,$,/$ 

4$.%(6( 4(.1+7))

F (?90: .0.#%/ ,$#.#%! 510$05/) 

 ,!;#%!- /041! 6$#,*>'#/ 5$# %?? 

510$05/) 8' ,$#.- 5 %'4'('  ,!;#%!- 

 0 @/030 .0.#%/' %' 2 ./5. H6$# #(!/) 

8'10%  ,!;#%!-, /.#. 8',!5!.05/) 6+/! 

0/ ,$#.#%!, 8%'-, 4/0 8' 6#$,+? 5#1+%-

 +  ,!;#%!- /041' 6$0>(' 2 ..
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*)+)#) 3 (,) '('8)%!$,/$ '/'8$3& 

+/99$.$,:/)!;,&< -.)%,$,/5 

4$.%(6( 4(.1+7)) 

F#<#5/,0   $'8('3'#/5- %'  ,' ,#-

<#5/,' P ! Q. I10$05/) 09$'80,'%!- 

1'; 030 !8 %!2 6$060$&!0%'()%' 10-

(!4#5/,+ %#$'8(0;!,>#305- ,#<#5/,' 

A. N':/! 8'10%* !8.#%#%!- 10(!4#5/, 

x ! y ,#<#5/, P ! Q , 8',!5!.05/! 0/ 

,$#.#%! t, #5(! 4#$#8 4'5 605(# %'4'(' 

6$0&#55' $'8(0;#%!- x ! y $',%* 500/-

,#/5/,#%%0 
8

a
 ! 

3

8

a
, 3 # a – 6#$,0%'-

4'()%0# 10(!4#5/,0 ,#<#5/,' A.

*)+)#) 4 (,) '('8)%!$,/$ 

+/99$.$,:/)!;,(6( -.)%,$,/1 

%8(.(6( 4(.1+7)) 

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

4#51'- /$+9' 5 ,%+/$#%%!. $' !+50. r 

! %'$+;%*. R. J$#9+#/5- 06$# #(!/) 

/#6(06#$# '4+ 4#$#8 /$+9+ !8%+/$! 

%'$+;+, 6$# 60('3'-, 4/0 +5/'%0,!(5- 

5/'&!0%'$%*: /#6(0,0: $#;!., 6$! 

10/0$0. 10(!4#5/,0 /#6(', 6$020 -<## 

4#$#8 1'1+?-(!90  '%%+? 6(0<' ), 

605/0-%%0, /.#. /#.6#$'/+$' # 1'; 0: 

/041! /$+9* %# 8',!5!/ 0/ ,$#.#%! ! 

.#%-#/5- /0()10 5 $'55/0-%!#. /04#1 

0/ 05! /$+9*.

A$!,# #. .#/0 !1+ $#>#%!- 8' '4 

%' (#1&!! %' 6$!.#$# 3#0.#/$!4#510: 

8' '4! !8 /#.* «Q$',%#%!- 5 $'8 #-

(-?<!.!5- 6#$#.#%%*.!». M' '4' 

6$# ('3'#/5- 605(# $'890$' 500/,#/-

5/,+?<#30 /!6' +$',%#%!:.

*)+)#) 5

N':/! +$',%#%!# 1$!,0:, 6$020 --

<#: 4#$#8 /041+ P(1; 2),  (- 10/0$0: 

0/$#801 1'5'/#()%0: .#; + /0410: 

1'5'%!- ! 05)? Ox  #(!/5- 6060('. , 

/041# 6#$#5#4#%!- 5 05)? Oy.

M' '4' $#>'#/5- 6$! '1/!,%0: $'-

90/# 5/+ #%/0,. B#9-/' 095+; '?/ 20  

$#>#%!- 8' '4!, 6$# ('3'?/ ,'$!'%/* 

 '()%#:>!2  #:5/,!:, 60 51'8*,'?/ 

/0,'$!<+, 60;#(',>#.+ $#>'/) 8' '-

4+ +  051!.

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

A$#60 ','/#() 6$# ('3'#/ 5 #('/) 

4#$/#; ($!5. 1).

   

y

     

!

" #

 x  

( , )M x y  

 !". 1

12&3-."4"%&/0: H908%'4)/# %' 

4#$/#;# ,5#, 4/0 %#0920 !.0.

5%6.&7%: F,# #. 0908%'4#%!-. 

A+5/) M(x, y) – 6$0!8,0()%'- /041' 

!510.0: 1$!,0:, AM – 1'5'/#()%'- 1 

1$!,0:, A – /041' 6#$#5#4#%!- 1'5'-

/#()%0: 5 05)? Ox, C – 6$0#1&!- /041! 

M %' 05) Ox, ! – +30(, 09$'80,'%%*: 

1'5'/#()%0: 5 60(0;!/#()%*. %'6$',-

(#%!#. 05! Ox. 

!-32-* 32&3-."4"%&/,: 7'1!# @(#-

.#%/* 4#$/#;' $',%* 60 +5(0,!??

8%4&% *%6.&7%": AB = BM.

!-32-*: I0 #$;!/ (!  '%%'- "0$-

.+(!$0,1' 8' '4! %'4'()%0# +5(0,!#?

8%4&%: F /041# P(1; 2) !.##/ .#5/0 

+5(0,!# y(1) = 2 (%'4'()%0# +5(0,!#).

!-32-*: R/0 6$# 5/',(-#/ 5090: 

6$0!8,0 %'- ,  '%%0. 5(+4'#?

8%4&%: A$0!8,0 %'- y 60 x #5/) 

+3(0,0: 10@""!&!#%/ 1'5'/#()%0: , 

/041# M(x, y), /.#. " !
dy

tg
dx

.

!-32-*: L 4/0 6$# 5/',(-#/ 5090: 

+3(0,0: 10@""!&!#%/ 1'5'/#()%0: , 

/041# M(x, y) !8 4#$/#;'?

8%4&%: P8 4#$/#;' ,! %0, 4/0 

! " .
MC

tg
AC

H4#,! %0, MC = y.  !" "!" AB = BM 

# MC    BO, $% &% $'%(')' *!+',! 

AO = OC. -% OC = x. ./!0#$, AO = x.

1%2$%)3 AC = AO + OC = 2x.
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 !"#$%&'&(")*: -!&#4') ,5678 

)'9:3 x, y # y!. "
2

dy y

dx x
 – :#;;'('/-

<#!+8/%' 3(!5/'/#'. =!"%5 $#& 2$%>% 

3(!5/'/#6? ?'4#$' '>%.

II. +","-.".

/(0%"-(: @$% 3(!5/'/#' 65+6'$,6 

3(!5/'/#') , (!7:'+6AB#)#,6 &'('-

)'//C)#. ?!7:'+#5 &'(')'//C', &%-

+30!') "
2

.
dy dx

y x
1(%#/$'>(#(%5!5, D3:') #)'$8 

" #2ln ln lny x c , >:' c – &(%#75%+8-

/!6 &%,$%6//!6. E$,A:! "
2

y cx .

F 30'$%) $%>%, 0$% 1 – &(%#75%+8/!6 

&%,$%6//!6, &%+30#): y2 = cx – %DB'' ('-

4'/#' :#;;'('/<#!+8/%>% 3(!5/'/#6.

 !"#$%&'&(")*: =!" &% /!0!+8/%)3 

3,+%5#A /!G$# 0!,$/%' ('4'/#'? 

/(0%"-(: 1% /!0!+8/%)3 3,+%5#A 

y(1) = 2 /!G:') 7/!0'/#' c, :+6 0'>% 

5 (!5'/,$5% y2 = cx &%:,$!5#) x = 1, 

y = 2.  %>:! 22 = c $ 1, $.'. 1 = 4. ./!0#$, 

#,"%)C) 0!,$/C) ('4'/#') &%+30'/-

/%>% :#;;'('/<#!+8/%>% 3(!5/'/#6 

65+6'$,6 y2 = 4x.

III. 2-&).3 !"30)*(&(&. 

 !"#$%&'&(")*: H$% 65+6'$,6 >(!-

;#"%) :!//%G ;3/"<##? I7%D(!7#$' 

'>%. 1(%5'(8$', 5C&%+/6'$,6 +# 3,+%-

5#' 7!:!0# :+6 2$%G ;3/"<##.

/(0%"-(: J(!;#"%) &%+30'//%>% 

0!,$/%>% ('4'/#6 :#;;'('/<#!+8/%>% 

3(!5/'/#6 (#/$'>(!+8/%G "(#5%G 3(!5-

/'/#6) 65+6'$,6 &!(!D%+! ((#,. 2). KC 

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

y  

 2 

 0 
        

x  

 P

1 

 !". 2

"!,!$'+8/3A, /!&(#)'(, 0'('7 $%0"3 

+ /! >(!;#"', $% %$('7%" "!,!$'+8/%G 

)'9:3 $%0"%G "!,!/#6 # %,8A Ox :'-

+#$,6 &%&%+!) 5 $%0"' &'(','0'/#6 , 

%,8A Oy. 

L +'"<#%//CG )!$'(#!+ &% :#;;'-

('/<#!+8/C) 3(!5/'/#6) 5C,4#M &%-

(6:"%5 $!"9' 5"+A0!') &(#)'(C ('-

4'/#6 &(%;',,#%/!+8/%-&(#"+!:/CM 

7!:!0, &(#5%:6B#M " /'&%+/C) :#;-

;'('/<#!+8/C) 3(!5/'/#6) 5$%(%>% 

&%(6:"! +#D% " +#/'G/C) %:/%(%:-

/C) 5$%(%>% &%(6:"!. 1(# 0$'/## 

,#,$') :#;;'('/<#!+8/CM 3(!5/'/#G 

&(#5%:#) 7!:!03 % (!7+%9'/## 5'-

B',$5! (7!:!0! /! ,#,$')3 :#;;'('/-

<#!+8/CM 3(!5/'/#G &'(5%>% &%(6:"! 

('4!'$,6 )'$%:%) #,"+A0'/#6). N%+'' 

4#(%"#G ,&'"$( 7!:!0 &(':,$!5+'/ /! 

&(!"$#0',"#M 7!/6$#6M # 5 &(%<',,' 

,!)%,$%6$'+8/%G (!D%$C /!: #/:#5#-

:3!+8/C)# :%)!4/#)# 7!:!/#6)#. 

?'4'/#' :#;;'('/<#!+8/%>% 3(!5-

/'/#6 )'$%:%) &%,$(%'/#6 #7%"+#/ 

5M%:#$ 5 #/:#5#:3!+8/%' :%)!4/'' 

7!:!/#' O 1 &% :#;;'('/<#!+8/C) 

3(!5/'/#6) &'(5%>% &%(6:"!. L #/-

:#5#:3!+8/%' 7!:!/#' O 2 &% ('-

4'/#A 3(!5/'/#G 5C,4#M &%(6:"%5 

# #M ,#,$') 5M%:#$ ,!)%,$%6$'+8/% 

&%:>%$%5+'//CG "%/,&'"$ &% 0#,+'/-

/C) )'$%:!) @G+'(! # ?3/>'–=3$$!. 

E$0'$C 7! "!9:%' #/:#5#:3!+8/%' 

7!:!/#' &(%M%:6$ /! "%/,3+8$!<#6M 

#  &(':,$!5+6A$  ,%D%G  #/:#5#:3-

!+8/3A D',':3 , &('&%:!5!$'+'), 

5"+A0!AB3A &(%5'("3 (!D%$, ! $!"9' 

$'%('$#0',"#M # &(!"$#0',"#M 7/!/#G. 

N!++C 7! %$0'$ 5)',$' , %<'/"%G &% 

"%/$(%+8/%G (!D%$' %D(!73A$ D!++ 7! 

"%/$(%+8/3A $%0"3 (&'(53A &% 3(!5-

/'/#6) &'(5%>% &%(6:"! #+# 5$%(3A 

&% 3(!5/'/#6) 5C,4#M &%(6:"%5 # ,#-

,$')!)). P0#$C5!6 %>(!/#0'//%,$8 &% 

5(')'/#, /! 5',8 (!7:'+ )C %$5%:#) 

14 0!,%5 +'"<#G # 16 0!,%5 &(!"$#0'-

,"#M 7!/6$#G.
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=!" &%"!7C5!'$ &(!"$#"!, #7+%9'-

/#' )!$'(#!+! &% &(':,$!5+'//%G )'-

$%:#"' ;%()#(3'$ 5%,&(#6$#' :#;;'-

('/<#!+8/CM 3(!5/'/#G "!" ,(':,$5! 

:+6 ('4'/#6 &(%;',,#%/!+8/CM 7!:!0 

5 :!+8/'G4'), &%75%+6'$ &%5C,#$8 

"!0',$5% %D30'/#6, ,;%()#(%5!$8 3 

,$3:'/$%5 3)'/#6 &(#)'/6$8 )!$')!-

$#0',"#' 7/!/#6. 

 !"#$%"&$%

4)"56&-, 7.7. 1. 1(#"+!:/!6 )!$')!$#"!: &(':)'$, 

+%>#"!, %,%D'//%,$# &%:M%:%5 / I.I. N+'M)!/, 

Q.R. KC4"#,, S.J. 1!/%5"%. =#'5: -!3"%5! :3)"!, 

1976.

8&9&!$', :.:. 2. K!$')!$#0',"%' )%:'+#(%5!/#' 

%,/%5/CM &(%<',,%5 M#)#0',"#M &(%#75%:,$5 / 

L.L. =!;!(%5, K.N. J+'D%5. K.: LC,4!6 4"%+!, 

1991.

80%!;'<"', =.>. 3. F%5(')'//!6 )!$')!$#"! # '' 

&('&%:!5!/#' / T.R. =3:(65<'5. K.: -!3"!, 1985.

=*'$'&, :.>. 4. 1%:D%( 7!:!0 &(# %D30'/## :#;;'-

('/<#!+8/C) 3(!5/'/#6) /! M#)#"%-$'M/%+%-

>#0',"%G ,&'<#!+8/%,$# 5$37! / L.R. T85%5 // FD. 

$(3:%5 II )'9:3/!(%:/%G /!30. "%/;. «K!$')!-

$#"!. ED(!7%5!/#'. =3+8$3(!».  %+86$$#, 2005. 

F. 175–177.

=*'$'&, :.>. 5. 1(#"+!:/!6 /!&(!5+'//%,$8 &(# 

%D30'/## :#;;'('/<#!+8/C) 3(!5/'/#6) ,$3-

:'/$%5 M#)#"%-$'M/%+%>#0',"%G ,&'<#!+8/%,$# 

5$37! / T85%5! L.R. // FD. $(3:%5 II ('>#%/!+8/%G 

/!30.-&(!"$. "%/;. «?'!+#7!<#6 &(#/<#&! /'-

&('(C5/%,$# 5 ,#,$')' 30'D/CM :#,<#&+#/ 5 

%D(!7%5!$'+8/CM 30('9:'/#6M». Q,$(!M!/8, 

2009. F. 53–61.


