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

()#" ( *"!"+%)!"+&, ,-.&/%(0-% +12,%-

$&%, &((,%3-#")%,4(0"' 3%')%,4$-()4, 

%3&$15 .-( 3"!()#%$$15 607"+%$.

8"7$--9!"7&% *%3".-.&/%(0&: (&-

()%+ & )%-!&5 -9 /%$&' +")%+")&0% 

(-73"%) 2&!-0 ; *",&)!  +&!-#-.- 

-*1)", ()"#'<%.- (,-=$1% $"( <$1% 

*!-9,%+1 -(+1(,%$&' &  $&#%!(",&-

7">&& *%!%3-#1: +%)-3&/%(0&: &3%5 & 

0-$>%*>&5. ?7"&+-*!-$&0$-#%$&% +%-

)-3-,-.&5 & 6@@%0)&#$15 +-$&)-!&$. 

-9!"7-#")%,4$1: (&()%+ #(% #!%+' 

(-#%!2%$()# ;)(', /)-91 (--)#%)-

()#-#")4 *-)!%9$-()'+ # "3%0#")$-+ 

-)!"=%$&& ( <%()#" & >%,-()$-()& 

+")%+")&/%(0&: 7$"$&5.

A-#!%+%$$"' *%3".-.&0" *!%3*-,"-

."%), /)- ()"!2"' 20-,", (-:!"$'' -9-

!"7-#")%,4$-% '3!-, 3-,=$" 91)4 *!--

@&,4$-5, (*-(-9$-5 3")4  ., 9,%$$ ; 

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

+")%+")&/%(0-+, . +"$&)"!$-+ & 3!. 

B%3".-.&0" (-#!%+%$$-.- 20-,4$--

.- -9!"7-#"$&'  /&), /)- # -($-#$-5 

20-,% +")%+")&0" 3-,=$" 91)4  $&-

#%!(",4$-5, %3&$-5, *-0"71#"' (#-; 

!-,4 & +%()- # =&7$& -9<%()#". B!& 

6)-+ -(-9-% #$&+"$&% 3-,=$-  3%-

,')4(' @-!+&!-#"$&;   20-,4$&0-# 

@ $3"+%$)",4$1: 7$"$&5 (!%3()#"+& 

*!%=3% #(%.- +")%+")&0&, #1/&(,&-

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

@ $0>&-$",4$-.- & +-3%,4$-.- +12-

,%$&'. C% (, /"5$- &7#%()$15 +")%-

+")&0 & *%3".-. D.E. F&$/&$ (/&)",, 

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

+12,%$&' '#,'%)(' $%-9:-3&+1+ 6,%-

+%$)-+ -9<%5 0 ,4) !1 /%,-#%0".

? *-3)#%!=3%$&% #(%.- #12%&7-

,-=%$$-.- *!&#%3%+ &((,%3-#"$&% 

$" )%+  «G!"#$%$&' & $%!"#%$()#" ( 

*"!"+%)!"+&». ? $%0-)-!1:  !"#$%-

$&': & $%!"#%$()#": 0-6@@&>&%$)1 

&,& (#-9-3$1% /,%$1 7"3"$1 $% 0-$-

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

" -9-7$"/%$1 9 0#"+&. H"0&% 9 0#1 

$"71#";)(' *"!"+%)!"+&. I)& *"!"-

+%)!1 +-. ) *!&$&+")4 ,;91% 7$"/%-

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

(0&: 7"0-$-+%!$-()%5 /"()- *!&#--

3&) 0 !%2%$&; 7"3"/ ( *"!"+%)!"+&. 

? 20-,4$-+ 0 !(% ",.%9!1 7"3"$&' ( 

*"!"+%)!"+& !"((+")!&#";)(' !%30-, 

*-6)-+  &: !%2%$&' #171#";) )! 3$--

()&   20-,4$&0-#. G/&)%,; $%-9:-3&-

+- *-7$"0-+&)4  /"<&:(' ( *!&%+"+& 

!%2%$&'  !"#$%$&5 & $%!"#%$()# ( 

*"!"+%)!"+&. G/"<&:(' $ =$-  /&)4 

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

- 0-)-!-5 9 3%) &3)& !%/4, ,-.&/%(0& 

!"(( =3")4, (-*-()"#,')4,  ()"$"#,&-

#")4 7"#&(&+-()4 +%=3  #%,&/&$"+&. 

8"((+")!&#"' 7"3"$&' ( *"!"+%)!"+&, 

*!-#%!';) )%:$&0  #,"3%$&' @-!-

+ ,"+& 6,%+%$)"!$-5 +")%+")&0&, 

+%)-3"+& !%2%$&'  !"#$%$&5 & $%-

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

(0 ; >%*-/0  !"(( =3%$&5,  !-#%$4 

,-.&/%(0-.- +12,%$&'  /"<&:(' & &: 

+")%+")&/%(0-5 0 ,4) !1. 

J7 /%$&% !%2%$&' 7"3"/ ( *"!"+%-

)!"+& *!%3*-,"."%):

@-!+&!-#"$&%    /"<&:(' &$)%- –

!%(" 0 +")%+")&0%, !"7#&)&% &: 

,-.&/%(0-.- +12,%$&', (+%0",0&, 

+")%+")&/%(0&: (*-(-9$-()%5, *-3-

.-)-#0  0 KLI;

!"7#&)&%    /"<&:(' &((,%3-#"- –

)%,4(0-5 & *-7$"#")%,4$-5 3%'-

)%,4$-()&;

-9%(*%/%$&%  (,-#&5 3,' ("+-- –

()-')%,4$-5 )#-!/%(0-5 !"9-)1, 

/)- #(%>%,- -)#%/"%)  ()"$-#0"+ 

-($-#$1:  )#%!=3%$&5 (-#!%+%$-

$-5 *%3".-.&0&.

8%2%$&%  !"#$%$&5, 7"3"/ ( *"!"-

+%)!"+& -)0!1#"%) *%!%3  /"<&+&(' 

7$"/&)%,4$-% /&(,- *!&%+-# -9<%.- 

:"!"0)%!", >%$$1: 3,' +")%+")&/%-

(0-.- !"7#&)&' ,&/$-()&. B-6)-+  

 /"<&%(', #,"3%;<&% +%)-3"+& !%-

2%$&' 7"3"/ ( *"!"+%)!"+&,  (*%2$- 

(*!"#,';)(' ( 3! .&+& 7"3"/"+&. B!& 

!%2%$&& 7"3"/ ( *"!"+%)!"+& #"=$- 

7$"0-+&)4  /"<&:(' ( !"7,&/$1+& 

(*-(-9"+& !%2%$&', " $% -)3"#")4 

*!%3*-/)%$&% 0"0-+ -)- -3$-+  (*--

(-9 . 

8%2%$&%  !"#$%$&5 & $%!"#%$()# ( 

*"!"+%)!"+& +-=$- (/&)")4 3%')%,4-

$-()4;, 9,&70-5 0 &((,%3-#")%,4(0-5. 

I)- -9 (,-#,%$- )%+, /)- #19-! +%)--

3" !%2%$&', *!->%(( !%2%$&', 7"*&(4 

-)#%)" *!%3*-,".";) -*!%3%,%$$15 

 !-#%$4 (@-!+&!-#"$$-()&  +%$&5 

"$",&7&!-#")4, #171#")4 & *!-#%!')4 

.&*-)%7 , -9-9<")4 *-, /%$$1% !%-

7 ,4)")1. B!& &: !%2%$&& &(*-,47 ;)-

(' $% )-,40- )&*-#1% ",.-!&)+1, $- & 

$%()"$3"!)$1% +%)-31,  *!-<";<&% 

!%2%$&%. G/%$&0 3-,=%$ 7$")4, /)- 

*!& #1*-,$%$&& !"9-)1 -$ +-=%) #1-

9!")4 ,;9-5 (*-(-9 !%2%$&', #"=$-, 

/)-91 7"3"/" 91," !%2%$" *!"#&,4$- 

& !">&-$",4$-. M*1) *-0"71#"%), /)- 

-9 /&)4 #(%:  /"<&:(' !%2%$&; 7"3"/ 

( *"!"+%)!"+&  !-#$' A $" KLI $%#-7-

+-=$-. N%,")%,4$- *-7$"0-+&)4 #(%: 

 /"<&:(' ( *-$')&'+& «*"!"+%)!», 

«7"3"/" ( *"!"+%)!-+», @-!+&!-#")4 

-(-7$"$$15 *-3:-3 0 !%2%$&; 7"3"/ 

( *"!"+%)!"+&, -7$"0-+&)4 &: ( "$"-

,&)&/%(0&+ & .!"@&/%(0&+ +%)-3"+& 

!%2%$&'  !"#$%$&5 & $%!"#%$()# ( 

*"!"+%)!"+&. ?"=$-, /)-91  /"<&%(' 

*%!%()",& «9-')4('» *"!"+%)!" # 7"-

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

J *!& *-3.-)-#0% 0 KLI +1 (/&)"%+ $%-

-9:-3&+1+ *-7$"0-+&)4  /"<&:(' ( 

*!&%+"+& !%2%$&' 7"3"$&5 ( *"!"+%-

)!"+&  !-#$' A. C"&9-,%% )! 3$-5 /"-

()4; !%2%$&'  !"#$%$&5 & $%!"#%$()# 

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

*!->%((" # 7"#&(&+-()& -) *"!"+%)!".

8%2&)4  !"#$%$&% ( *"!"+%)!"+& 

-7$"/"%):

&((,%3-#")4, *!& 0"0&: 7$"/%$&':  –

*"!"+%)!"  !"#$%$&% &+%%) 0-!$& 

& (0-,40- &: *!& !"7,&/$1: 7$"/%-

$&': *"!"+%)!";

$"5)& #(% #1!"=%$&' 3,' 0-!$%5 &  –

 0"7")4 3,' 0"=3-.- &7 $&: )% 7$"-
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/%$&' *"!"+%)!", *!& 0-)-!1: 6)- 

#1!"=%$&% 3%5()#&)%,4$- -*!%3%-

,'%) 0-!%$4  !"#$%$&'. 

O",%% *!&#%3%+ !%2%$&' $%0-)--

!1:  !"#$%$&5 & $%!"#%$()# &7 20-,4-

$-.- 0 !(" +")%+")&0&.

*+,-$+ 1. 8%2&)4  !"#$%$&% 

 2(! – 2) – 3  = ! + 1.

8%2%$&%.

 2! – 2 2 – 3  = ! + 1,

( 2 – 1)! = 1 + 2 2 + 3 ,

(  – 1)(  + 1)! = 2 2 +   + 2  + 1,

(  – 1)(  + 1)! =  (2  + 1) + (2  + 1),

(  – 1)(  + 1)! = (  + 1)(2  + 1);

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

 

 
!  "

#

a
x a

a

2 1
, ( 1) 0.

1

M)#%). B!&   P 1 &   P –1 
2 1

1

a
x

a

 
!

#
;

*!&   = 1 !%2%$&5 $%);

*!&   = –1 ! – ,;9-% /&(,-. 

*+,-$+ 2. C"53&)% #(% 7$"/%$&' 

 , *!& 0"=3-+ &7 0-)-!1:  !"#$%$&% 

#  !3 4x a  &+%%) !-#$- )!& 0-!$'.

8%2%$&%. B- -*!%3%,%$&; +-3 ,' 

/&(," )-,40- +-3 ,& /&(%, 4 & –4 !"#-

$1 /&(,  4, *-6)-+  *-, /"%+ 

|x| – 3 +   = 4 |x| – 3 +   = –4

|x| = 7 – " (1) |x| = –1 –   (2)

G!"#$%$&% |x| = b &+%%) 3#" 0-!$', 

%(,& b > 0; -3&$ 0-!%$4, %(,& b = 0; $% 

&+%%) 0-!$%5, %(,& b < 0. J(:-3$-% 

 !"#$%$&% &+%%) !-#$- )!& 0-!$' 

)-.3" & )-,40- )-.3", 0-.3"  !"#$%$&% 

(1) &+%%) -3&$ 0-!%$4, "  !"#$%$&% 

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

0-!$', " (2) &+%%) -3&$ 0-!%$4:

 

# ! !$ $
% %
# # & ' #( (

# & '$ $
% %
# # ! ! #( (

7 0 7

1 0, 1,

7 0 7

1 0, 1.

a a

a a

a a

a a

8%2%$&% # (-#-0 *$-()&   = –1. 

*+,-$+ 3. B!& 0"0-+ 7$"/%$&& 

*"!"+%)!"   ( ++" 0#"3!")-# 0-!$%5 

 !"#$%$&' x2 +  ! +   + 3 = 0 9 3%) $"&-

+%$42%5?

8%2%$&%. B ()4 x
1
, x

2
 – 0-!$& 3"$$-.- 

 !"#$%$&'. H-.3" # (&,  )%-!%+1 ?&%)" 

*-, /"%+   !  # !2 2 2
1 2 1 2 1 2( ) 2x x x x x x

 
! # #  ! # #2 2

( ) 2( 3) 2 6.a a a a

C =$- #1'($&)4, *!& 0"0-+   #1-

!"=%$&%   ! # #2 2 2
1 2 2 6x x a a  *!&$&-

+"%) $"&+%$42%% 7$"/%$&%. Q3%(4 

+-=$- -2&9&)4('. K(,& !"((+-)!%)4 

a2 – 2  – 6 $" +$-=%()#%   = (–R; +R), 

)- $"&+%$42%% 7$"/%$&% 3-()&."%)(' 

# )-/0%   = 1. C- *!&   = 1 &(:-3$-% 

 !"#$%$&% #--9<% $% &+%%) 0-!$%5, 

)"0 0"0 3&(0!&+&$"$) -0"71#"%)(' 

-)!&>")%,4$1+. Q3%(4 $%) *!-)&#-!%-

/&', " %()4 ,&24 -2&90", 3-* <%$$"' 

*- $%#$&+")%,4$-()&. O%,- # )-+, 

/)- a2 – 2  – 6 $"3- &((,%3-#")4 $% 

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

" ,&24 $" )-+ %.- *-3+$-=%()#% ", 

$" 0-)-!-+ 3&(0!&+&$"$) &(:-3$-.- 

 !"#$%$&' $%-)!&>")%,%$. ? 3"$$-+ 

(, /"% *-3+$-=%()#- " 7"3"%)(' $%-

!"#%$()#-+: 

 a2 – 4(  +3) S 0, " = (–R; –2])[6; +R).

8"((+-)!&+ a2 – 2  – 6 $" ". E($-, 

/)- $" (–R; –2) a2 – 2  – 6  91#"%) & 

%.- $"&+%$42%% 7$"/%$&% $" (–R; –2) 

3-()&."%)(' # )-/0%   = –2 & -0"71#"-

%)(' !"#$1+ 2. C" [6; +R) a2 – 2  – 6 

#-7!"()"%) & %.- $"&+%$42%% 7$"/%$&% 

3-()&."%)(' # )-/0%   = 6 & -0"71#"%)(' 

!"#$1+ 18. A,%3 %), /)- $"&+%$42%% 

7$"/%$&% a2 – 2  – 6 $" #(%+ *-3+$--

=%()#% " 3-()&."%)(' # )-/0%   = –2.

M)#%):   = –2.

*+,-$+ 4. 8%2&)4 $%!"#%$()#- 

 9x+1 + 8  · 3x – a2 < 0.  (1)

8%2%$&% .  ?#%3%+  *-3()"$-#0  

# = 3x, & $%!"#%$()#- *!&+%) #&3:

 9y2 + 8 # – a2 < 0.  (2)

J(*-,47 ' )%-!%+  ?&%)",  9%=3"-

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

y
1 

= –  & !2
9

a
y , *-6)-+  !%2%$&'+& 

$%!"#%$()#" (2) 9 3 ) 7$"/%$&' #, ,%-

="<&% +%=3  y
1
 & y

2
.

8"((+-)!&+ (,%3 ;<&% (, /"&.
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$%#& ' 1. B ()4 y
1
 < y

2
 – &+%%) +%()- 

*!&   > 0. 8%2%$&%+ $%!"#%$()#" (2) 

'#,';)(' # * (– ; 
9

a
), " !%2%$&'+& 

$%!"#%$()#" (1) 9 3 ) 7$"/%$&' !,  3--

#,%)#-!';<&%  (,-#&; –  < 3x < 
9

a
. 

C%!"#%$()#- –  < 3x #1*-,$'%)(' *!& 

#(%: !, " $%!"#%$()#- 3x < 
9

a
 #1*-,$'-

%)(' *!& ! < log
3
a – 2.

$%#& ' 2. B ()4 y
1
 > y

2
 – &+%%) +%-

()- *!& " < 0. 8%2%$&%+ (2) '#,'%)(' 

# * (
9

a
; – ), " !%2%$&%+ $%!"#%$()#" 

(1) 9 3 ) 7$"/%$&' !,  3-#,%)#-!';<&% 

9

a
 < 3x < – . C%!"#%$()#- 

9

a
 < 3x #1*-,-

$'%)(' *!& #(%: !, " 3x < –  #1*-,$'%)-

(' *!& ! < log
3
(–a).

$%#& ' 3. B ()4 y
1
 = y

2
 – &+%%) +%()- 

*!&   = 0. ? 6)-+ (, /"% $%!"#%$()#- (2) 

$% &+%%) !%2%$&5, " (,%3-#")%,4$-, $% 

&+%%) !%2%$&' & $%!"#%$()#- (1).

M)#%). K(,&   > 0, )- ! < log
3
a – 2;

%(,&   < 0, )- ! < log
3
(–a);

%(,&   = 0, )- !%2%$&5 $%).

8"((+-)!&+ 7"3"/&, 0-)-!1% +-. ) 

91)4 ,%.0- !%2%$1 ( *-+-<4; &((,%-

3-#"$&' .!"@&0-# @ $0>&5. L!"@&/%-

(0&5 (*-(-9 &$-.3" '#,'%)('  3-9$1+ 

& 91()!1+ (*-(-9-+ !%2%$&'  !"#-

$%$&5 & $%!"#%$()# ( *"!"+%)!"+&. 

8%2&)4  !"#$%$&% .!"@&/%(0& – 7$"/&) 

$" -3$-+ & )-+ =% !&( $0% *-()!-&)4 

.!"@&0& 3# : @ $0>&5 & $"5)& &: )-/0& 

*%!%(%/%$&', "9(>&((1 6)&: )-/%0 & 

3"3 ) 0-!$&  !"#$%$&'.

*+,-$+ 5. 8%2&)4  !"#$%$&% 

 |1 – x| =  . 

8%2%$&%. B!&   < 0  !"#$%$&% $% 

&+%%) 0-!$%5. 8"((+-)!&+ (, /"5 

  S 0 & *-()!-&+ .!"@&0& 3# : @ $0-

>&5 # = |1 – x| & # =  .

J7 .!"@&0-# #&3&+, /)- *!&   = 0, 

! = 1  !"#$%$&% &+%%) -3&$ 0-!%$4. 

B!&   > 0 .!"@&0& *%!%(%0";)(' # 

3# : )-/0":, 7$"/&),  !"#$%$&% &+%%) 

3#" 0-!$': 1– ! = ", ! – 1 =  , -)(;3" 

! = 1 – " & ! =   + 1.
y

x

2

1

1

*+,-$+ 6. 8%2&)4 $%!"#%$()#- 

 # +x x a a  *!&  #(%:  7$"/%$&': 

*"!"+%)!"  . 

8%2%$&%. 1) B!&   < 0 !%2%$&5 $%), 

)"0 0"0 0#"3!")$15 0-!%$4 $% +-=%) 

&+%)4 -)!&>")%,4$1: 7$"/%$&5.

2) B!&   = 0 $%!"#%$()#- *!&$&+"%) 

#&3:  ! 0x x , )-.3" ! + x  = 0 & 

x  = 0! = 0.

3) B!&   > 0 $%!"#%$()#- !"#$--

(&,4$- (&()%+% $%!"#%$()#:

 

# ,$
-

 # ,%
-

 # +(
2

0,

,

x a

x x a a

x x a a

" 6)" (&()%+" !"#$-(&,4$" (&()%+% 

3# : $%!"#%$()#: 

 
# ,$-

%
# + #-(

2

0,
.

x a

x a a x

?)-!-% $%!"#%$()#- &7 6)-5 (&()%-

+1 !%2&+ .!"@&/%(0&. L!"@&0 @ $0-

>&& # = a2 – : – *!'+"', " .!"@&0 @ $0-

>&& ! #y x a  – *-,-#&$" *"!"9-,1. 

C"!&( %+ 6)& .!"@&0& # -3$-5 (&()%+% 

0--!3&$"):

") %(,& 0 <   < 1, )- a2 <  . H"0 0"0 

#(' *"!"9-," #12% *!'+-5, )- !%2%-

$&5   $%!"#%$()#" $%).

9) %(,&   = 1, )- a2 =   & .!"@&0& &+%-

;) -3$  -9< ; )-/0  *!& ! = 1. A,%3--

#")%,4$-, !%2%$&% $%!"#%$()#" ! = 1.
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#) %(,&   > 1, )- a2 >  , # 6)-+ (, -

/"% !%2%$&%+ $%!"#%$()#" '#,'%)(' 

&$)%!#", [ ; x
0
], .3% x

0
 – 0-!%$4  !"#$%-

$&' # ! #2
x a a x , *!&/%+ 0 < x

0
 < a2. 

O,' !%2%$&'  !"#$%$&' #-7#%3%+ %.- 

# 0#"3!"), *-, /&+ 0#"3!")$-%  !"#$%-

$&% x2 – (2a2 + 1)! + a4 +   = 0, -3&$ &7 

0-!$%5 0-)-!-.- x
1
 = a2 +   > a2 '#,'%)-

(' *-()-!-$$&+, " #)-!-5 x
2
 = a2 –   + 1 

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

$-#0-5. A,%3-#")%,4$-, x
0
 = a2 –   + 1.

M)#%):   < 0, ! *./;   = 0, ! = 0; 0 < 

  < 1, ! *./;   = 1, ! = 1;   > 1, ! * [a; 

a2 –   + 1].

C" 607"+%$": *!-2,1: ,%) # -9<%-
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