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  3x2 + 9x 12   

 = 92 4 3 12( ) = 81+ 144 = 225   

 x
1,2

= 9 ± 225

2 3
= 9 ± 15

6

 

x
1

= 9 + 15

6
= 6

6
= 1

x
2

= 9 15

6
= 24

6
= 4

.  

     3x2 + 9x 12 

   :
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    f x( ) 0   

 x 4, 1 .

 

) 23 4, 1 4 23 1

 
4 23  23 1( ).  4 23

 
,  23  ,  

  23 1 23( )3

13 2 1, ,
 

  -

23       -

 ( ). 

4  

 4_1874

  x2 2 1( ) x + + 5 = 0 1( ),  

.

)         1( )  

= 4 2 12 16.  (  7)

)      ,     

     .                                                                

   (  10) 

)    1( )    x
1
, x

2
 

 d x
1
, x

2( )
 

    x
1
, x

2  
 

   ,    

     d x
1
, x

2( ) = 24.          

   (  8)

) = 2 1( ) 2

4 + 5( ) = 4 1( )2

4 20 =

 
= 4 2 2 + 1( ) 4 20 = 4 2 8 + 4 4 20 = 

 = 4 2 12 16  

)           

, > 0 4 2 12 16 > 0

 
2 3 4 > 0 2 4 + 4 > 0  

 
4( ) + 4( ) > 0 4( ) + 1( ) > 0.  

   2 3 4    -

 = 1 > 0,        

    4 1  . 

, , 1( ) 4, +( ).

)  S = x
1

+ x
2

= =
2 1( )

1
= 2 1( )  

P = x
1
x

2
= = + 5.  

d x
1
,x

2( ) = 24 x
1

x
2

= 24

 
x

1
x

2

2

= 24
2

x
1

x
2( )2

= 24  

 
x

1

2 2x
1
x

2
+ x

2

2 = 24 x
1

+ x
2( )2

4x
1
x

2
= 24  

 
4 1( )2

4 + 5( ) = 24  

 
4 2 2 + 1( ) 4 20 = 24  

 4 2 8 + 4 4 20 24 = 0

 4 2 12 40 = 0 2 3 10 = 0.  

 
= 3( )2

4 1 10( ) = 9 + 40 = 49 > 0,   

 
1,2

=
3( ) ± 49

2 1 1,2
= 3 ± 7

2

  

1
= 3+ 7

2
= 10

2
= 5

2
= 3 7

2
= 4

2
= 2

.

 

 = 5 = 2  

 , 1( ) 4, +( ),    

  . 

 4_2244

  x 2 < 3  x2 2x 8 0.

)     .  (  10)

)         

x 1, 4( .  (  5)

)    
1 2

    

    ,   

   1
+

2

2
   . 

   (  10)
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)  x 2 < 3 3 < x 2 < 3

 3+ 2 < x 2 + 2 < 3+ 2 1 < x < 5.  

  ,  x2 2x 8  -

 = 2( )2

4 8( ) = 4 + 32 = 36 > 0   

x
1,2

=
2( ) ± 36

2
x

1,2
= 2 ± 6

2

 

x
1

= 2 6

2
= 4

2
= 2

x
2

= 2 + 6

2
= 8

2
= 4

.  

    x2 2x 8 :

 

 x2 2x 8 0 x 2, 4 .

)     ,   

 x 1, 5( ) x 2, 4 :

  

 x 1, 4( .

)   

 
2

1

2
< 1

+
2

2
8

1

2
1 < 1

+
2

2
4,   

  1
+

2

2
    

  .

 4_2255

  2 x 3 x2 4x < 0.

)     . (  10)

)         

x 2, 3 .  (  5)

)    
1 2

    

    ,   

   1
+

2

2
   .  

  (  10)

) x 3 3 x 3

  2 x x 2 x 2( ).

 2 x 3  

3 x 2 2 x 3( ). , 

x2 4x = 0 x x 4( ) = 0 x = 0 x = 4( ).

      x2 4x :

 

 x2 4x < 0 x 0, 4( ).

)     , 

 x 0, 4( ) x 3, 2 2, 3 :

 

 x 2, 3 .

)  

 
4

1

2
1

+
2

2
6

1

2
2 1

+
2

2
3.  

   1
+

2

2
     

.

 4_2273

  x + 1 2 x2 x 2 > 0.

)    .  (  10)

)         

x 3, 1).  (  5)

)    
1 2

    

    ,   

 
1 2

2, 2( ).  (  10)

)  x + 1 2 2 x + 1 2
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2 1 x 2 1 3 x 1. ,  

  x2 x 2  

 
= 1( )2

4 2( ) = 1+ 8 = 9 > 0    

 x
1,2

=
1( ) ± 9

2
x

1,2
= 1± 3

2

 

x
1

= 1 3

2
= 2

2
= 1

x
2

= 1+ 3

2
= 4

2
= 2

.  

      x2 x 2  
: 

 

 x2 x 2 > 0 x , 1( ) 2, +( ).

)    x 3, 1  

 x , 1( ) 2, +( ) :

 

 x 3, 1).

)  

 
3+ 1 <

1 2
< 1+ 3 2 <

1 2
< 2

  1 2
2, 2( ).

 
 4_2336

)        x2 5x + 6

    x .       (  10) 

)     
1

4
x2 + 2( ) x + 2 = 0  1( ) 

  .

  i)    ,   

, 2( ) 3, +( ),  1( )   

 . (  10)

 ii)          

 1( )   .

   (  5)

)
 

= 5( )2

4 1 6 = 25 24 = 1

 x
1,2

= 5 ± 1

2 1
= 5 ± 1

2

x
1

= 5 + 1

2
= 6

2
= 3

x
2

= 5 1

2
= 4

2
= 2

.  

  O    x2 5x + 6  
  :

 
       

 x2 5x + 6 > 0  x , 2( ) 3, +( ),

 
x2 5x + 6 < 0  x 2, 3( ) x2 5x + 6 = 0

 
x 2, 3{ }.

)  i)  1( )     

  > 0 2( )2

4
1

4
2( ) > 0

  
4 4 + 2 + 2 > 0 2 5 + 6 > 0.  

     ( )   

  , 2( ) 3, +( ).

 ii)   

  P > 0
2

1

4

> 0 4 2( ) > 0 > 2.  

       ( i),  -

3, +( ).

 4_4542

)     x2 < x    

 . (  8)

)        0 < < 1.

  i)     ,     

      

   ,  -

 0, 1, , 2 , .    -

        ).  

   (  10)

 ii)       :           

                        1+ < 1+  (  7)
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) x2 < x x2 x < 0.   

 x2 x = 0 x x 1( ) = 0 x = 0 x = 1( ),   

       x2 x   

:

 

         -

    x 0, 1( ).

)  i)  0 < < 1,     ( )  -

 0 < 2 < 0 < 2 < 0 < <  

  0 < < 1 0 < < 1 0 < < 1,
 

  
 0 < 2 < < < 1.

  

 ii)       ,  

       

, 

  
1+ < 1+ 1+( )2

< 1+( )2

   
  

   > 0.

 4_4548

  x2 x + 2( ) = 0,  -

.  1( )
)           

       

 .  (  10)

)        1( )    

; (  6)

)       = 1

S P
, 

 S, P       

   1( ) ,   -

      .  

  (  9)

) = 1( )2

4 1 2( ) =

 
= 1 4 + 4 2 = 2 1( )2

0,      

    .

)        ,   

 = 0 2 1( )2

= 0 2 1 = 0 = 1

2
.

)       ,   

 S P > 0  S = 1

1
= 1 P =

2

1
= 2.

 
 

 S P > 0 1 + 2 > 0 2 + 1 > 0.

 
 = 1( )2

4 1 1 = 1 4 = 3 < 0,   

  2 + 1     

 = 1 > 0,      

   ,       

  .

 4_4607

)     x2 > x    

 .  (  8)

)      > 1.

  i)     ,     

      

   ,   

0, 1, , 2 , .      

       ).       

   (  10)

 ii)            : 

                         
, 2 ,

+ 2

2
 

(  7)

) x2 > x x2 x > 0.     

 x2 x = 0 x x 1( ) = 0 x = 0 x = 1( )
 

    :

 

           

x , 0( ) 1, +( ).
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)  i)  > 1,     ( ) 

 2 >
>0

2 > >   

  > 1 > 1 > 1,  

  0 < 1 < < < 2.

  

 ii)    > 1
> 0

2 > .

  
     

+ 2

2

     :

  
+ 2

2
= + 2

2

2

2
=

2

2
> 0,

  
 

+ 2

2
> .     

  2  
+ 2

2
   :

  
+ 2

2

2 = + 2

2

2 2

2
=

2

2
< 0,  

  2 > + 2

2
. , < + 2

2
< 2.

   

   
+ 2

2
     

2 ,  < + 2

2
< 2 > 1.

 4_4663

  x 2( )2

= 4x 3( ),  -

.

)       : 

                  x2 + x + = 0, 0      (  5)

)            

   . (  10)

)  x
1
, x

2
    ,  -

      :

   i)   S = x
1

+ x
2  

P = x
1
x

2
.

 ii)      

   = 4x
1

3( ) 4x
2

3( )    , 

 . (  10)

) x 2( )2

= 4x 3( ) x2 4x + 4 = 4 x 3

 x2 4x 4 x + 3 + 4 = 0  

 
x2 + 4 1+( ) x + 3 + 4( ) = 0  

) = 16 1+( )2

4 1 3 + 4( ) =

 
= 16 1+ 2 + 2( ) 12 16 =  

 = 16 + 32 + 16 2 12 16 = 16 2 + 20 .   

        

  > 0 16 2 +20 > 0 1( ).

  1( )   

 16 2 +20 = 0 4 4 + 5( ) = 0

 

= 0 = 5

4
. 16 2 + 20 > 0,

 
  = 16 > 0,   

 ,
5

4
0, +( ),    

  16 2 + 20 .

)  i) S = x
1

+ x
2

= = 4 1+( )    

  P = x
1
x

2
= = 3 + 4.

 ii) = 4x
1

3( ) 4x
2

3( ) =

  
= 16x

1
x

2
12x

1
12x

2
+ 9 =  

  
= 16x

1
x

2
12 x

1
+ x

2( ) + 9 =  

  
= 16 3 + 4( ) 48 1+( ) + 9 =  

  
= 48 + 64 48 48 + 9 = 25, .

 4_4836

   x2 x + 1 = 0 1( )    

.

)           1( )   

   . (  8)

)    ,        

1( ),    
1

  

  .  (  5)

) > 2,   :

  i)   x
1
, x

2
  1( )

 
  

.

 ii) x
1

+ 4x
2

4.  (  12)
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) > 0 ( )2

4 1 1 > 0 2 4 > 0.  

    

 2 4 = 0 2 = 4 = ±2 ,   

    2 4   

  = 1 > 0,     

    , 2( ) 2, +( ).

)     1( ),  

 
 

 

 

 

1
2

+ 1 = 0 2 1
2

2 + 2 1 = 0

 

 
1 + 2 = 0,     2( ),

 
  

1
  1( ).  

)  i) > 2 P = x
1
x

2
= = 1 > 0,

  
       

  . S = x
1

+ x
2

= = > 0 (

  > 2),   x
1
, x

2
 1( )

  
  .

 ii)    ( )  x
1
, x

2
 

   , x
2

= 1

x
1

.  

  

  
x

1

2 4x
1

+ 4 0 x
1

2( )2

0,  .

 4_4853

  x2 + x + , 0,    

 1  2.

)        S 

   P    ,  

 = 2  = 3 .  (  9)

)         

   x 1, 2( ), : 

  i)   < 0,  (  9)

 ii)    x2 + x + < 0.  

   (  7)

)      x
1

= 1 x
2

= 2,

    Vietta   

 S = x
1

+ x
2

= 1+ 2 = 3 = 3  

  P = x
1
x

2
= 1 2 = 2 = 2 .

)  i)         

     .  

      

x 1, 2( )  (      1  

2),  < 0.

 ii) 

  2x2 3x + 1 > 0.  

  
= 3( )2

4 2 1 = 9 8 = 1 > 0,

  

x
1,2

=
3( ) ± 1

2 2
= 3 ± 1

4

x
1

= 3+ 1

4
= 4

4
= 1

x
2

= 3 1

4
= 2

4
= 1

2

.   

        ,     

 = 2,     x  -

   . ,

  x ,
1

2
1, +( ).

 4_4859

  f x( ) = 3x2 + x 4,  -

.

)           

     . 

  (  10)

)         -

;     .

  (  5)

)   x
1  

 x
2  

      

,        

< x
1

< x
2

< ,     

 f ( ) f ( ).  -

   . (  10)
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)  = 2 4 3 4( ) = 2 + 48 > 0,    

   ,    

    . 

)  P = x
1
x

2
= = 4

3
< 0,   x

1
, x

2
 

.

)  x
1

< x
2

x
1
, x

2
,  

x
1

< 0 < x
2

< x
1

< 0 < x
2

< .

 O     

 f x( ) = 3x2 + x 4   :

 

x

 

      f ( ) > 0

 f ( ) > 0, f ( ) f ( ) < 0.

 4_5285

  :

x2 3x + 2 = 0 1( )  x4 3x2 + 2 = 0 2( )
)       1( ).

   (  5)

)      2( ).      

    (  10)

)      x2 + x +  

          -

2( ) , ,    -

 x    . (  10)

) = 3( )2

4 1 2 = 9 8 = 1 > 0,

 

x
1,2

=
3( ) ± 1

2 1
= 3 ± 1

2

x
1

= 3+ 1

2
= 4

2
= 2

x
2

= 3 1

2
= 2

2
= 1

.

) 

 
2 3 + 2 = 0.    ( ), = 1  

 = 2.

 • = 1 x2 = 1 x = 1 x = 1( ).

 • = 2 x2 = 2 x = 2 x = 2( ).

)     x2   

x2 + x +   (   1), ,   

     2  1,

      ,   

      :

     

     

 
  ,       

       .

         -

 1 2,  

 
x 1( ) x 2( ) = x2 x 2x + 2 =

 
= x2 1+ 2( ) x + 2, = 1+ 2( ), = 2.

   x2 1+ 2( ) x + 2 > 0   

x , 1( ) 2, +( ).

 4_5316

  x2 + x + 2 , .

)       .                    

   (  4)

)  i)  0,        

 ;  (  7)

 ii)         (i), 

= 0;          (  6)

)          

( ),      :
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 2 + + 2 > 0

      ,  

       0.                                                                                     

   (  8)

) = 2 4 2 = 3 2

)  i)  0, < 0,     

 = 1  x ,  

.

 ii)  = 0 x2 + x + 2 = x2 0,   -

   x *     0 

 x = 0.

)  = 0 x = 0 x2 + x + 2 = 0

       

x2 + x + 2   . , x = ,
2 + + 2 > 0   ,       

 .

 4_5322

  x2 2x 8.

)          -

     x.                                                                                                         

   (  10)

)  = 8889

4444
,

 
     

2 2 8 ,    ; 

    . 

  (  8)

)   4 < < 4,       

    2 2 8; 

    . (  7) 

) = 2( )2

4 1 8( ) = 36 > 0,   

 x
1,2

=
2( ) ± 36

2 1
= 2 ± 6

2

 

x
1

= 2 + 6

2
= 8

2
= 4

x
2

= 2 6

2
= 4

2
= 2

.  

  x , 2( ) 4, +( )
x2 2x 8 > 0, x 2, 4( )

x2 2x 8 < 0   x 2, 4{ }
x2 2x 8 = 0.

)   

 
2 > 8889

4444
2 > .  

 , 2( )  2 2 8 > 0.

) 4 < < 4 < 4. , 

 0,  0, 4) 2, 4( ).  

     ( )   

 2 2 8 =
2

2 8  .

 4_5884

  f x( ) = x2 6x + 3,  .

)       .                         

   (  5)

)            -

     .                                                                                          

   (  7)

) 3 < < 12, :

  i)          -

 .                  (  6)

 ii)  x
1
, x

2
x

1
< x

2
     -

  ,     < 0  

x
1

< < x
2
,      

f ( ) f ( ).  -

   .                     (  7)

)  = 6( )2

4 1 3( ) = 36 4 + 12 = 48 4
  

)  > 0 48 4 > 0 4 < 48 < 12.

)  i)  < 12,    ( )   

    . 

       P = = 3 > 0,  

> 3,     ,   

       .  

    S = = 6 > 0,

    .
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 ii)  = 1 > 0,       

 x , x
1( ) x

2
, +( )    

 x x
1
, x

2( ).

  :

  •  < 0 0 < x
1( ) < x

1
f ( ) > 0

  
•  x

1
< < x

2
f ( ) < 0

  •  x
1

> 0 > x
1( ) > 0

  •  < 0

  f ( ) f ( ) > 0.

 4_5885

)  i)      : 

                              x2 + 9x + 18               (  4)

 ii)    : 

                     
x + 3 + x2 + 9x + 18 = 0

   
(  7)

)  i)        

x2 + 9x + 18,      -

  x. (  7)

 ii)      x    : 

                
x2 + 9x + 18 = x2 9x 18

  
(  7)

 

)  i) = 92 4 1 18 = 81 72 = 9 > 0,

  
x

1,2
= 9 ± 9

2 1
= 9 ± 3

2

  

x
1

= 9 + 3

2
= 6

2
= 3

x
2

= 9 3

2
= 12

2
= 6

.  

 ii) x + 3 + x2 + 9x + 18 = 0

  
x + 3 = 0 x2 + 9x + 18 = 0( )  

  
x = 3 x = 6 x = 3( ){ } x = 3  

)  i)  = 1 > 0,       

x , 6( ) 3, +( ),   

 x 6, 3( )       

x 6, 3{ }.

 ii)  x2 + 9x + 18 = x2 9x 18

  
x2 + 9x + 18 0 x 6, 3  

 4_6224

 x
1
, x

2
  -

     :

x2 4 + 1 x + 16 = 0, 0, 4( )
)  :

  i)        

 . (  6)

 ii)   E  .  (  6)

)   16,  0, 4( ).
 

   
(  7)

)            

 ,    16;   

     ;  (  6)

       

S = x
1

+ x
2

= = 4 + 1 > 0 0, 4( )   

  P = x
1
x

2
= = 16.

)  i) x
1
, x

2
    , 

  = 2 x
1

+ x
2( ) = 2S = 2 4 + 1 = 8 + 1

.

 ii) E = x
1
x

2
= P = 16

) 16 8 + 1
16 + 1

2
>0

 

2 + 1 2 2 2 + 1 0 1( )2

0,

 
 .

) = 16 1( )2

= 0 = 1.
 

 
       

  x2 8x + 16 = 0 x 4( )2

= 0 x = 4,  

. x
1

= x
2

= 4,     

.

 4_6226

 x
1
, x

2
  -

     :

x2 2x + 2( ) = 0, 0, 2( )
)  :

  i)     . (  6)
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 ii)   E     .  
   (  6)

)   1,  0, 2( ).
  

   
(  7)

)         E   

 ,    1;    

    ;  (  6)

        -

  

S = x
1

+ x
2

= = 2 P = x
1
x

2
= = 2( ).

)  i) = 2 x
1

+ x
2( ) = 2S = 2 2 = 4

 ii) E = x
1
x

2
= P = 2( )

) E 1 2( ) 1 2 2 1

 

2 2 + 1 0 1( )2

0,  

  .

)  E = 1 1( )2

= 0 = 1,    

 
 
x2 2x + 1 2 1( ) = 0

 
x2 2x + 1 = 0 x 1( )2

= 0 x = 1.  

       ,    

      .

 4_6227

)    x2 5x 6 < 0.   

   (  10)
)       

  K = 46

47

2

+ 5
46

47
6     

 .  (  7)

)  6, 6( ),      -

 = 2 5 6.
 

   

 .  (  8)

 

) = 5( )2

4 1 6( ) = 49 > 0,  

 x
1,2

=
5( ) ± 49

2 1
= 5 ± 7

2

 

x
1

= 5 + 7

2
= 12

2
= 6

x
2

= 5 7

2
= 2

2
= 1

.  

   x 1, 6( )    -

 = 1 > 0, x2 5x 6 < 0   

x 1, 6( ).

) 
46

47
< 1

46

47
> 1

46

47
< 0.  

  1 < 46

47
< 0     ( ) x = 46

47
 

  
46

47

2

5
46

47
6 < 0

 

46

7

2

+ 5
46

47
6 < 0 K < 0.

)  6 < < 6 < 6 0.

0, 6) 1, 6( ).    ( )  

x =   

 4_7677

  x + 1 < 4  1( ).

)          

        

 .  (  7)

)        1( ).  

   (  3)

)       

x2 + x +         -

   1( )     

   x 0.  (  15)

) x + 1 < 4 4 < x + 1 < 4 5 < x < 3

 

) 4, 3, 2, 1, 0, 1, 2
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)  T    = 1 > 0,   

      . 

,        

x 0,        -

,       ,   

     1  2.  

 
x 1( ) x 2( ) = x2 x 2x + 2 = x2 3x + 2,  

 = 3, = 2.

  ,  x2 3x + 2   

 x , 1( ) 2, +( ).

 4_7684

  x 1 3 1( ).

)          

        

 .  (  7)

)        1( ).  

   (  3)

)        

x2 + x +         -

   1( )     

  x 0.  (  15)

) x 1 3 3 x 1 3 2 x 4

 

) 2, 1, 0, 1, 2, 3, 4

)      = 1 > 0,   

      . -

,       x 0,

       , 

      ,   

     1 2.  

x + 1( ) x + 2( ) = x2 + x + 2x + 2 = x2 + 3x + 2,

 = 3, = 2.

  ,  x2 + 3x + 2   

 x , 2( ) 1, +( ).

 4_7745

  f x( ) = x2 + 2x + 3.

)       f x( )  

    x. (  10)

)   ,    

,    :

                 
f 2,999( ) f 1,002( )

 
(  7)

)  3 < < 3,      :

                        

2 + 2 + 3
 

(  8)

) = 22 4 1( ) 3 = 4 + 12 = 16 > 0,

 

x
1,2

= 2 ± 16

2 1( ) = 2 ± 4

2

 

x
1

= 2 + 4

2
= 2

2
= 1

x
2

= 2 4

2
= 6

2
= 3

.

 

  = 1 < 0,    

x , 1( ) 3, +( ) f x( )  , 

 x 1, 3( ) f x( )     

x 1, 3{ } f x( )    .

)  1 < 2,999 < 3 1,002 < 1.  

      ( ), 

f 2,999( ) > 0 f 1,002( ) < 0.  

f 2,999( ) f 1,002( ) < 0.

) 3 < < 3 < 3 0.

  
 0, 3) 1, 3( ).    

  ( ), x =   

f ( ) =
2

+ 2 + 3 = 2 + 2 + 3 > 0.

 4_7958

)    x2 + 1
5

2
x 1( ). 

   (  10)

)     ,      
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 1( )     

1( ) 1( ) < 0.

  i)     1    , .  

   (  8)

 ii)   
3

2
.  (  7)

) x2 + 1
5

2
x 2x2 5x + 2 0.

 
  2x2 5x + 2   

 = 5( )2

4 2 2 = 25 16 = 9 > 0   

 

x
1,2

=
5( ) ± 9

2 2
= 5 ± 3

4

x
1

= 5 + 3

4
= 8

4
= 2

x
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40
= 3240.

) 

 
120 = 3+ 4 4 4 = 121 = 121

4

*,

  
   120      

 40 .

)          -

 235.

 

 
235 = 3+ 4 4 4 = 236 = 59  

 
S

59
= 59

2
2 3+ 59 1( ) 4 = 59

2
6 + 232( ) = 7021.  
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+
42

+
43

+…+
59

= S
59

S
40

=

 = 7021 3240 = 3781.

 4_2340

 ,     

   ,      

   :

        1  

 1 ,  2   2 ,  3   4 

  ,    ,   

        

 .

   B     1  

 100 ,  2   110 ,  3   

120   ,    ,  

    10    

     .

)   i)         

  
  

    

 A. (  4)

  ii)         

        

 B. (  4)
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 iii)         

        

 A. (  5)

 iv)         

        

 B.  (  5)

)  i)          

 6 ,    ;  

 (  3)

 ii)       12 
,        

       

; (  4)

)   i)        -

 A    -

  
1

= 1 = 2,  

   
=

1

1 = 2 1.

  ii)        -

 B    -

  
1

= 100 = 10,  

   
=

1
+ 1( ) = 100 + 10 1( )

   
= 10 + 90.  

 iii) = S =
1

1

1
= 2 1.  

 iv) = S =
2 1

+( ) =
2

100 + 10 + 90( ) =

   
=

2
190 + 10( ) = 5 + 95( ).

)   i) 
 

.

   

   
.

  ii)      

    

    ,     A  -

     12 .

 4_4629

       

 1 m,    :

         1  

 1 cm,  2   3 cm
, ,     

2 cm       -

 .

)          -

       -

        

-    . (  5)

)          

   5    . 

  (  4)

)           

    . (  4)

)    ,      -

    ,     

        

       

:  1   1 cm,  2   
2 cm,  3   4 cm , 

,       

     .

  i)          

       -

      -

  -    .

   (  7)

 ii)           

     

1 cm.  (  5)

)             -

       -

 ,       

       

2.      

 
1

= 1 = 2,

 =
1

+ 1( ) = 1+ 2 1( )
 

= 2 1.  

) 

  
S

5
= 5

2
2 1+ 5 1( ) 2 S

5
= 25,   -

   5       

 25 cm.
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) S
2

2
1

1
S 1m 100cm

 
 

           

  10 .

)  i)         

         

   ,     -

     -

     , 

   2.      

1
= 1  = 2,

  =
1

1 = 2 1.

 ii)  

      

   S =
2

2 1+ 1( ) 2 = 2    -

        -

    

   S =
1

1

1
S = 2 1    

         

 ,       

  :

   
S + 1+ S = 100 2 + 1+ 2 1 = 100

    
2 + 2 = 100.    = 6,

   62 + 26 = 36 + 64 = 100.    

       -

1 cm   6 .

 4_4671

   ( )   .

)   
20 10

= 10 .
 

(  6)

)   
20 10

= 30
 

 
1

= 1,
 

   

= 3 2.
 

(  6)

)          -

  30; (  7)

)        -

  60; (  6)

) 
20 10

=
1

+ 19
1

+ 9( ) =

 
=

1
+ 19

1
9 = 10 1( )

) 
20 10

= 30
1( )

10 = 30 = 3,    

 

 
= 3 2 2( )

) > 30
2( )

3 2 > 30 3 > 32 > 32

3
10,7,  

          

 30   11  .

) < 60
2( )

3 2 < 60 3 < 62 < 62

3
20,7, 

  20     60.

 4_4858

     -

         

  2000     :

2000 2001 2002 2003 2004

 
1300 1360 1420 1480 1540

       -

         2004:

)          -

       

    2000  . (  6)

)      :

   i)        

   2012. (  6)

  ii)          

    1300   

  60%. (  6)

 iii)          

     2600 .  

 (  7)

)        -

 +60( )      

 2000  .      -
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1
= 1300 = 60,      

       

     2000    

=
1

+ 1( ) = 1300 + 60 1( ) = 60 + 1240.

)   i)    2000   1  ,  2001  

  2  ,   2012   

 13  ,  

   13
= 780 + 1240

13
= 2020.  

  ii)  O    1300   

   60%,    -

  60% 1300 = 60

100
1300 = 60 13 = 780

    ,   1300 + 780 = 2080

.       2013, 

 2080 = 2020 + 60.

    

   

    
60 = 840 = 14,  14  ,   

  2013.

 iii)  2600 60 + 1240 2600

    
60 1360 22,666..., = 22,

     2021.

 4_4925

   
2

= 2  
3

= + 1( )2

,

  > 1.  

)           

 .  (  8) 

)       
1

= 2, : 

  i)           

= 7.   (  8) 

 ii)       1017    

.  (  9)

) =
3 2

= + 1( )2 2 =

 
= 2 + 2 + 1 2 = 2 + 1, .

)  i)   

  
2

= 2

1
+ = 2 2 + 2 + 1 = 2

  
2 2 3 = 0.    

  = 2( )2

4 1 3( ) = 4 + 12 = 16 > 0,  

  
1,2

=
2( ) ± 16

2 1,2
= 2 ± 4

2

   

1
= 2 + 4

2
= 6

2
= 3

2
= 2 4

2
= 2

2
= 1

.  = 1 -

, > 1. , = 3.

      ( )  = 2 + 1,

 = 2 3+ 1 = 6 + 1 = 7.

 ii)  
1

= 2 = 7,   

   

= 2 + 1( ) 7 = 2 + 7 7 = 7 5.  

= 1017 7 5 = 1017 7 = 1017 + 5

   
7 = 1022 = 1022

7
= 146,   146  

     1017.

 4_6143

        -

      

 .       

   ,    

 ,       -

,       :

«        

x  x 1    .   

      x + 3
  

 

x 3    ,     

».

)      x. (  6)

)        90 .   

  (  6)

)        -

 90     ,  

     2     

    2   

.      ,   

   .

(  13)

) x x 1( ) = x + 3( ) x 3( ) 1

 x2 x = x2 9 1 x = 10  
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)        

x x 1( ) = 10 9 = 90.

)          

   ( ) 1
= 2

 = 2.    -    

= 2 + 2 1( ) = 2 + 2 2 = 2

  .        

S =
2 1

+( ) =
2

2 + 2( ) = + 1( ).

   + 1( ) = 90 2 + 90 = 0

  

2 + 10 9 90 = 0 + 10( ) 9 + 10( ) = 0

  
+ 10( ) 9( ) = 0 = 10 = 9( ),  -

  , = 9 .

 4_6678

     -

 ,    E,     , , 

,     ,     

 .

)   = 1.  (  10)

) + = 10, :

  i)      2   

    , . (  5)

 ii)     , . (  10)

)        E = .  

     -

 E2 = .

 E2 = E E2 E = 0 E E 1( ) = 0

  
E = 0 = 1( ). E > 0,  

 E = 1.

)  i)  S = + = 10     ( ) 

    P = = = 1.    

2       ,    

 x2 Sx + P = 0 x2 10x + 1 = 0.  

 ii)    x2 10x + 1 = 0 :  

= 10( )2

4 1 1 = 96 > 0,  

  
x

1,2
=

10( ) ± 96

2
= 10 ± 6 16

2
=

  
= 10 ± 4 6

2
x

1,2
= 5 ± 2 6.  

        

5 + 2 6 .   5 2 6 .

 4_6859

o    2, x, 8
 

x > 0.

)       x    2, x, 8,  

   ,    

  .    -

    ; (  5)

)        x    

2, x, 8,     ,   

   .  

      ;  (  5)

)  ( )     2, 5, 8, 11, … 

( )     2, 4, 8, 16, …, 

:

  i)     S     

( ).   (  7)

 ii)       ,    -

S     ( )  

2 S + 24( ) =
7
.

 
(  8)

)     x      2 

  8. 2x = 2 + 8 2x = 10 x = 5  

= 5 2 = 3.

)  x2 = 2 8 x2 = 16 x = ±4.  

x > 0, x = 4.      2, 4, 8  

    = 4

2
= 8

4
= 2.

)  i)  S =
2

2
1

+ 1( ) =
2

2 2 + 3 1( ) =

  
=

2
4 + 3 3( ) =

2
3 + 1( )  

 ii) 2 S + 24( ) =
7

2
2

3 + 1( ) + 24 =
1

6

  
3 + 1( ) + 48 = 2 26 3 2 + + 48 = 128  

  
3 2 + 80 = 0 1( )
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    1( )  

= 12 4 3 80( ) = 1+ 960 = 961 > 0,  

1,2
= 1± 961

2 3
= 1± 31

6

   

1
= 1+ 31

6
= 30

6
= 5

2
= 1 31

6
= 32

6
= 16

3

.  

,  = 5.

 4_7503

 x2 + 5, x2 + x, 2x + 4,     -

,     .

)        x.  
   (  6)

)  x = 3   x2 + 5   4    

,  :

   i)      .  

   (  5)

  ii)     .  

   (  6)

 iii)  S =
15

+
16

+
17

+ ...+
24

.
 

   
(  8)

) 2 x2 + x( ) = x2 + 5 + 2x + 4

 
2x2 + 2x = x2 + 2x + 9 x2 = 9 x = ±3  

)   i)  
4

= x2 + 5 = 32 + 5 = 14

 
5

= x2 + x = 32 + 3 = 12.  

=
5 4

= 12 14 = 2.

  ii) 
1

=
4

3 = 14 3 2( ) = 14 + 6 = 20

 iii)     14    

   

S
14

= 14

2
2 20 + 13 2( ) =

    
= 7 40 26( ) = 7 14 = 98     

24       

   
S

24
= 24

2
2 20 + 23 2( ) =

   
= 12 40 46( ) = 12 6( ) = 72.  

          

   S = S
24

S
14

= 72 98 = 170.

 4_7504

   ( ),  3    

3
= 8   8   

8
= 23.

)      1     

 
1

= 2    = 3.  

  (  9)

)    31   . (  6)

)     :

S =
1

+ 1( ) +
2

+ 2( ) +
3

+ 3( ) + ...+
31

+ 31( )
   

(  10)

)   

 
8 3

= 5 5 = 23 8 5 = 15 = 3

 
1

=
3

2
1

= 8 2 3 = 8 6 = 2.

) 
31

=
1

+ 30 = 2 + 30 3 = 92

) 

 S =
1

+ 1( ) +
2

+ 2( ) +
3

+ 3( ) + … +
31

+ 31( ) =

 
= S

31
+ 1+ 2 + 3+ … + 31.

     31     

S
31

=
1

+
2

+ ...+
31

= 31

2 1
+

31( ) =

 
= 31

2
2 + 92( ) = 31 47 = 1457.  

 , 1+ 2 + ...+ 31 =

 

= 1+ 31( ) + 2 + 30( ) + ...+ 15 + 17( )
15

+ 16 =  

 = 15 32 + 16 = 480 + 16 = 496.  

 S = S
31

+ 496 = 1457 + 496 = 1953.

 4_7514

   ( )
 

 
3

= 10
 

 

20
= 61.

)           -

. (  8)

)       333    

.  (  8)

)        x  

y   ( ),    

x
2

= y
3

.  (  9)
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)  
20 3

= 17 61 10 = 17

 
17 = 51 = 3   

 
1

=
3

2 = 10 2 3 = 10 6 = 4.

) =
1

+ 1( ) = 4 + 3 1( )
 

= 4 + 3 3 = 3 + 1.      

 *  = 333 3 + 1 = 333

  
3 = 332 = 332

3

*.   333   

  .

)  = 3 + 1 > 0,      

( )   . 

   x, y    ( ),  

 
x
2

= y
3

. y = 3

2
x > x y > x,

 y x = y x = 3
3

2
x x = 3

 

1

2
x = 3 x = 6.    

  * ,      

 = 6 3 + 1 = 6 3 = 5 = 5

3

*,

     x, y    -

( ),
 

x
2

= y
3

.

 4_8170
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3
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5
= 16 > 0

)      
1

     

. (  8)

)      ( ),  = 1
,

       

   ( ).
 

(  9)

)  S
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S
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    10 -

   ( ) ( )  , 

     :

                             
S

10
= 1

29
S

10

   

(  8)

)  2 = 5

3

= 16

4
= 4 = ±2,    

 
= 2, > 0,  3

1

= 2 4

1

= 22

1
= 1.

) +1 =

1

+1

1
=

+1

= +1

1

= 1 = 1

) S
10

=
1

10 1

1
= 1

210 1

1
= 210 1  1( )

 

 
 

 
= 2

1 210

210
= 2

210 1

210
= 210 1

29
=
1( ) S

10

29
= 1

29
S

10
.  

 4_10775

     20  , 

       -

     ,    

  .  1    16 -

   7    28 . 

)          -

       

  .     

       .    

(  5) 

)       .      

   (  4) 

)      ;   (  5) 

)    1       

6  ,  2   9  -

,  3   12  ,  

     ,   2  

 ,   3     

, : 

  i)          -

   .  (  5) 

 ii)      .  (  6)
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)         

       , 

   .

    
1

= 16

 
7

= 28
1

+ 6 = 28 16 + 6 = 28

 6 = 28 16 6 = 12 = 2.  

) =
1

+ 1( ) = 16 + 2 1( )
 

= 16 + 2 2 = 14 + 2  

) S
20

= 20

2
2 16 + 19 2( ) = 10 32 + 38( ) =

 
= 10 70 = 700     .

)  i)         

    
1

= 6  

   = 3,      -

  = 6 + 3 1( ) = 6 + 3 3 = 3+ 3 .

       ,  

 3+ 3 14 + 2

   
3 2 14 3 11,    11  -

       .

 ii)       1     10  

.      10 

   

  
S

10
= 10

2
2 16 + 9 2( ) = 10

2
32 + 18( ) =

  
= 10

2
50 = 10 25 = 250

           

  S
10

= 10

2
2 6 + 9 3( ) = 10

2
12 + 27( ) =

  
= 10

2
39 = 5 39 = 195.

 
  ,   250 195 = 55.

 4_13088

     -

,       -

  1    3  

. .( ),    2   6 . .,  

  3    12 . .   

 ,       

      -

  .

)          

      5   

  . (  7)

)         -

    768 . .;

   (  9)

)     9      

     -

  .     -

        

  6 . .     

 6 . .  .     

        

       

   12 . .  (  9)

)         -

 ,   -

   = 2,
1

= 3   

=
1

1 = 3 2 1. = 5

  
5

= 3 24 = 3 16 = 48,  
 

  5  

       -

      48 . .

)   768 = 3 2 1 2 1 = 256 2 1 = 28

  
1 = 8 = 9, 768 . .    

   9      

.

)         -

   6 . .,  

    = 6

  
1

= 768 6 = 762.  -  

       

 
= 762 6 + 6 = 6 + 768.   

 = 12 6 + 768 = 12 6 = 768 12

  
6 = 756 = 126,  126    

       

       -

 12 . .

 4_13092

  ,   204800 -

.   1   102400 , 

  2  51200 ,    -



          

45

      .

)        6 ;                                              

   (  6)

)          

3200,     -

.       

 ,      -

.      5 . 

      

      5( ).

   i)      ( )  -

        

   . (  6)

  ii)       

  . (  6)

 iii)        

3       ;                                                                                                        

   (  7)

)        -

,        

    = 1

2
,

  
1

= 102400    

=
1

1 = 102400
1

2

1

. = 6  

6
= 102400

1

2

5

= 102400
1

32
= 3200 .

)   i)   ( )   , 

       -

      -

 3,      = 3.

   
    

   
1

= 3200 3 = 9600.

  ii)        

=
1

1 = 9600 3 1 .

 iii)    3    

3
= 9600 32 = 9600 9 = 86400 .

 4_13093

      , 

       -

     21 €  , 

     30  ,   

  51 .

     ,   

 :      

    3 €   -

    0,5 €   

 .

)          ,  

    . (  4)

)    51    -

     -  ,  -

   
1
,

2
,…,

51
   

       -

    . (  6)

)     ,      

   51  . (  7)

)         

 ,       

        

    30     

21 €  .

(  10201 = 101.) (  8)

)   1     3 €,  2  3,5 €,  

3  4 €   4  4,5 €.

)   
1
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2

= 3,5,
3
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4
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    ,  
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2 1

=
3 2

=
4 3
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)  

  51
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51
= 28,     

,  51     28 €.

)    30     21 € 
 ,   30 21 = 630 €. 

  ,      -

     ,  

  
=

2
6 + 0,5 0,5( ) =

2
0,5 + 5,5( ).  

S > 630
2

0,5 + 5,5( ) > 630
2



46

          

  
0,5 2 + 5,5 > 1260 0,5 2 + 5,5 1260 > 0

2

 

 
2 + 11 2520 > 0.  

   
2 + 11 2520  

= 112 4 1 2520( ) = 121+ 10080 = 10201 > 0,  

    

 
1,2

= 11± 10201

2
= 11± 101

2

  

1
= 11+ 101

2
= 90

2
= 45

2
= 11 101

2
= 112

2
= 56

.     

2 + 11 2520 > 0,      -
2 + 11 2520  = 1 > 0,

 
         

, , 56( ) 45, +( ).  

,      

  2 + 11 2520 > 0   46. 

     46 

        

        

   30     

21 €  .

 4_13156

   ( ), *.  

       :

1
= x,

2
= 2x2 3x 4,

3
= x2 2      

 x , :

)   x = 3.   (  10)

)     -       

        

   2014. (  8)

)    : 

                      
S =

1
+

3
+

5
+…+

15
 (  7)

) 
2

= 1
+

3

2
2x2 3x 4 = x + x2 2

2

 4x2 6x 8 = x + x2 2 3x2 7x 6 = 0.   

  = 7( )2

4 3 6( ) = 49 + 72 = 121 > 0,   

  

 
x

1,2
=

7( ) ± 121

2 3
= 7 ± 11

6

 

x
1

= 7 + 11

6
= 18

6
= 3

x
2

= 7 11

6
= 4

6
= 2

3

.

 x = 3.

)  x = 3
1

= 3,
2

= 5,
3

= 7,

 =
2 1

= 5 3 = 2  

  

= 2014 2 + 1 = 2014

  
2 = 2013 = 2013

2
,     

      2014.

)  
15

= 2 15 + 1 = 31    

3, 7, 11,…, 31  . . ( )
1

=
1

= 3  =
2 1

= 7 3 = 4,  

=
1

+ 1( ) = 3+ 4 1( ) = 3+ 4 4 = 4 1.

= 31 4 1 = 31 4 = 32 = 8, 

 S
8

=
8 2

1
+ 7( )

2
= 4 2 3+ 7 4( ) =

 
= 4 6 + 28( ) = 4 34 = 136.  
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2  

 2_477

    f, f x( ) = x2 5x + 6

x 3
.

)         f.  

   (  7)

)        f. 
   (  9)

)          f  

 x x y y.  (  9)

) x 3 0 x 3. = 3{ }.

)   x2 5x + 6  x
1

= 2  

x
2

= 3, x2 5x + 6 = x 2( ) x 3( )  

)  f 0( ) = 0 2 = 2,     

C f
  y y   0, 2( ).  -

      x x

    f x( ) = 0 x 2 = 0 x = 2.

  
 C f  x x  2, 0( ) .

 2_488

    f, f x( ) = 2x2 5x + 3

x2 1
.

)       A. (  5)

)     2x2 5x + 3.  

 (  10)

)     x :

                        f x( ) = 2x 3

x + 1
 (  10)

)  

 x2 1 0 x 1( ) x + 1( ) 0 x 1 x 1( ).   

 

      = 1, 1{ }.

)      

 = 5( )2

4 2 3 = 25 24 = 1 > 0     

 x
1,2

=
5( ) ± 1

2 2
x

1,2
= 5 ± 1

4

x
1

= 3

2

x
2

= 1

,

 

    

 2x2 5x + 3 = 2 x 3

2
x 1( ) = 2x 3( ) x 1( ).

)  x x ±1   

 

 2_492

  f x( ) = x2 + 2x 15, x .

)    f 1( ) + f 0( ) + f 1( ).  

  (  10)

)         -

   f    .  (  15)

) f 1( ) + f 0( ) + f 1( ) = 1( )2

+ 2 1( ) 15( ) +

 
+ 02 + 2 0 15( ) + 12 + 2 1 15( ) =

 
= 1 2 15 15 + 1+ 2 15 = 43.  

)     C f   y y  

0, f 0( )( ) 0, 15( ).

  
     C f   

x x    

f x( ) = 0 x2 + 2x 15 = 0.    

 = 22 4 15( ) = 4 + 60 = 64 > 0,   

 x
1,2

= 2 ± 64

2 1
x

1,2
= 2 ± 8

2

x
1

= 3

x
2

= 5
.

      C f   x x

  5, 0( ) 3, 0( ).
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 2_510

    f, f x( ) =
2x 5, x 3

x2 , 3 < x < 10
.

)         f 
  . (  8)

)    f 1( ), f 3( )  f 5( ).  

           (  8)

)    f x( ) = 25.  (  9)

)      f     

 , 3( 3, 10( ) = , 10( ).

) 1 3 3 3,  

 f 1( ) = 2 1( ) 5 = 2 5 = 7  

 f 3( ) = 2 3 5 = 6 5 = 1.

 
, 3 < 5,  f 5( ) = 52 = 25.

) f (x) = 25

2x 5 = 25, x 3

x2 = 25, 3 < x < 10

    

x = 15 > 3,

x = 5 3, 10( ), , x = 5 3, 10( ),

 f x( ) = 25 x = 5.

 2_999

)     x2 5x + 6.   

   (  12)

)   f x( ) = x 2

x2 5x + 6
.

  i)      A  . 

   (  5)

 ii)       x
 

:                       

                              f x( ) = 1

x 3
       (  8)

) H     

 = 5( )2

4 6 1 = 25 24 = 1     

 x
1,2

=
5( ) ± 1

2 1
x

1,2
= 5 ± 1

2

 

x
1

= 5 + 1

2
= 6

2
= 3

x
2

= 5 1

2
= 4

2
= 2

.     

 x2 5x + 6 = x 2( ) x 3( ).

)  i) x2 5x + 6 0 x 2 x 3( ).  

  = 2, 3{ }.

 ii) 

 2_1024

  f x( ) = x + ,  ,   -

 .

)         f  -

   1, 6( ), B 1, 4( ),   

   , . (  13)

)  = 1 = 5,     

      

f    x x y y.  (  12)

)  f 1( ) = 6 + = 6 1( )  

f 1( ) = 4 + = 4 2( ).  

     ,  

2 = 10 = 5. = 5  1( )  

+ 5 = 6 = 1.

)  = 1 = 5     

f x( ) = x + 5.

  x = 0 f 0( ) = 5,  C f   

y y  0, 5( ).

  y = f x( ) = 0 0 = x + 5 x = 5,  

 C f   x x  5, 0( ).

 2_1042

  f x( ) =
2x + 4, x < 0

x 1,  x 0
.

)   f 1( ) = f 3( ).  (  13)
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)       x ,  

f x( ) = 0.  (  12)

)     

 f 1( ) = f 3( ).

) 
 

   
f x( ) = 0

x<0

2x + 4 = 0 2x = 4 x = 2,

, 2 < 0,  

  
f x( ) = 0

x 0

x 1 = 0 x = 1, , 1 0.  

, f x( ) = 0 x = 2 x = 1( ).

 2_1082

  f x( ) = x + 2

x2 x 6
.  

)         f. 
   (  15)

)   f 2( ) + f 4( ) = 0.  (  10)

)     x2 x 6 0.  

  x2 x 6 = 0  -

   . 

 = 1( )2

4 1 6( ) = 1+ 24 = 25  

 

x
1,2

= 1± 25

2
= 1± 5

2

x
1

= 1+ 5

2
= 6

2
= 3

x
2

= 1 5

2
= 4

2
= 2

,

 

      f   

 A = 2, 3{ }.

)  

 

 

 f 2( ) + f 4( ) = 1

2 3
+ 1

4 3
= 1+ 1 = 0.

 2_1090

    f,  f x( ) = 1

x2 1
.

)       . 

   (  13)

)             -

 
,
 

  ,
1

8
   

       f.  
   (  12)

)     

 x2 1 0 x2 1 x ±1,  

 x , 1( ) 1, 1( ) 1, +( ).

) f ( ) = 1

8

1
2 1

= 1

8

2 1 = 8

  
2 = 9 = ±3, ,    

   .

 2_1096

  y (  )    

  A,   x ,    

y = 35 + 0,8x.

)          

     25 ; (  12)

)        ,  

  75     A;  

  (  13)

)  x = 25  y = 35 + 0,8 25 = 35 + 20 = 55,

   25     -

    A   55 .

)  y = 75  

75 = 35 + 0,8x 75 35 = 0,8x

  40 = 0,8x x = 50, ,     -

 75     A,   

 50 .

 2_1293

  T   °C( ),   

x       , -

      = 15 + 25 x,

0 x 200.

)         -

 30       

.     . 

  (  7)
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)          -

  290 °C.    -

 . (  10)

)          

       

440 °C;     . 

   (  8)

) x = 30  

 = 15 + 25 30 = 15 + 750 = 765 °C.

) = 290  

 290 = 15 + 25x 275 = 25x x = 11 .

) > 440 15 + 25x > 440 25x > 425 x > 17,

  
,        

440 °C,      -

  17     -

  .

 2_1302

    f, : 

f x( ) =
8 x, x < 0

2x + 5,  x 0

)   f 5( ) = f 4( ).  (  13)

)      x ,  f x( ) = 9.   

  (  12)

)   

  
f 5( ) = f 4( ).

) x < 0   

 f x( ) = 9 8 x = 9 x = 1, .

  x 0  

f x( ) = 9 2x + 5 = 9 2x = 4 x = 2, . 

, f x( ) = 9 x = 1 x = 2.

 2_1532

  f x( ) = x3 16x
x 4

.

)          f   

     x     

  f x( ) = x2 + 4x.
 

(  15)

)       x     

f x( ) = 32.
 

(  10)

)  x 4 0 x 4,     

  f   = , 4( ) 4, +( ). x  

f x( ) =
x x2 16( )

x 4
=

x x 4( ) x + 4( )
x 4

=

 
= x x + 4( ) = x2 + 4x.  

) f x( ) = 32 x2 + 4x = 32 x2 + 4x 32 = 0.

 
= 42 4 1 32( ) = 16 + 128 = 144  

 x
1,2

= 4 ± 144

2 1
= 4 ± 12

2

 

x
1

= 4 + 12

2
= 8

2
= 4

x
2

= 4 12

2
= 16

2
= 8

. , x = 8.

 2_1537

  f x( ) = x + 1

x
, x 0.  

)      :

                

= f 1

2
+ f 1( ) f 2( )   (  10)

)    f x( ) = 5

2
.  (  15)

) • f 1

2
= 1

2
+ 1

1

2

= 1

2
+ 2 = 1

2
+ 4

2
= 5

2

 •  f 1( ) = 1+ 1

1
= 1+ 1 = 2

 •  f 2( ) = 2 + 1

2
= 5

2

 = f 1

2
+ f 1( ) f 2( ) = 5

2
+ 2

5

2
= 2.

)   f x( ) = 5

2
x + 1

x
= 5

2

x 0

2x2 + 2 = 5x
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 2x2 5x + 2 = 0.  

 
= 5( )2

4 2 2 = 25 16 = 9    

 x
1,2

= 5 ± 9

2 2
= 5 ± 3

4

x
1

= 5 + 3

4
= 8

4
= 2

x
2

= 5 3

4
= 2

4
= 1

2

,

 

.

 2_1542

)    :

               = x3 x2 + 3x 3  (  13)

)         -

f x( ) = 3

x
g x( ) = x2 x + 3  

   , 1, 3( ).  (  12)

)  = x3 x2 + 3x 3 = x2 x 1( ) + 3 x 1( ) =

 
= x 1( ) x2 + 3( )

)       f   f = x *  

    g  g = x .

   

f x( ) = g x( ) 3

x
= x2 x + 3 3

x 0

= x3 x2 + 3x

  
x3 x2 + 3x 3 = 0

( )

x 1( ) x2 + 3( ) = 0

  
x 1 = 0 x2 + 3 = 0( ) x = 1 x2 = 3,( ).

  x = 1 f 1( ) = g 1( ) = 3,    

  1, 3( ).

 2_1553

   f x( ) = x3

 
 g x( ) = x,

x .

)         

 f, g    ,  

  . (  13)

)   A, O, B       

 , 0, 0( ),  -

  A, B      O. 

   (  12)

) f x( ) = g x( ) x3 = x x3 x = 0

 
x x2 1( ) = 0 x x 1( ) x + 1( ) = 0

 
x = 0 x 1 = 0 x + 1 = 0( )

 
x = 0 x = 1 x = 1( )

  •  x = 0 f 0( ) = g 0( ) = 0,   

   0, 0( ).

  •   x = 1 f 1( ) = g 1( ) = 1,    

  1, 1( ).

  •   x = 1 f 1( ) = g 1( ) = 1,   

   1, 1( ).

)   1, 1( ) 1, 1( )  -

   ,     -

       O.

 2_3378

      

     f.
)        -

. (  6)

)      :

x 2 1 1 2

y 1 3

   (  6)

)         -

   .  (  6)

)        -

       

. (  7)
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)        f    

= 2, 6 .

) x 2 1 0 1 2 6

y 3 0 1 0 3 3

)  x x : 1, 0( ), 1, 0( ) 4, 0( ).

  y y : 0, 1( ).

) f x( ) < 0, x 1, 1( ) 4, 6( .

 2_3379

      

     f.
)        -

. (  6)

)      :

x 3 1 0 3

y 2 4

   (  6)

)         -

   .  (  6)

)         

      . 

(  7)

)        f    

= 3, 8 .

) x 3 1 0 3 7 8

y 0 2 3 6  2 4

)  x x : 3, 0( ) 6, 0( ).

  y y : 0, 3( ).

) f x( ) > 0 x 3, 6( ).

 2_3381

   g, g x( ) = 2x2 4x +
x + 1

.  

     g  

   1, 4( ) :

)   = 6.  (  9)

)       .  

   (  9)

)  = 6      -

. (  7)

) g 1( ) = 4
2 12 4 1+

1+ 1
= 4

2 +
2

= 4

 
2 + = 8 = 6

)  x + 1 0 x 1,     

 g  = , 1( ) 1, +( ).

)  = 6 g x( ) = 2x2 4x 6

x + 1
.

  2x2 4x 6   

 = 4( )2

4 2 6( ) = 16 + 48 = 64   

 x
1,2

= 4 ± 64

2 2
= 4 ± 8

4

x
1

= 4 + 8

4
= 12

4
= 3

x
2

= 4 8

4
= 4

4
= 1

.

  2x2 4x 6 = 2 x + 1( ) x 3( ).

    g  

 
= 2 x 3( ) = 2x 6.

4  

 4_1963

  :

f x( ) = x2  g x( ) = x + 1( ), x

    0.
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)       C f  

Cg         

  . (  8)

)        C f Cg 

    ;    -

 ; (  8)

)  2 x
1
, x

2
    -

  C f Cg ,    -

     x
1

+ x
2( )2

= x
1

+ x
2

+ 2.

   (  9)

)     C f Cg    

,   f x( ) = g x( )    -

    .

 
f x( ) = g x( ) x2 = x + 1( )

 
x2 x 1( ) = 0 1( ).   

    1( )  

    = ( )2

4 1( ) = 2 4 + 4 = 2( )2

0.  

   1( )        

 ,  C f Cg   

  .

)    1( )      ,  

= 0 2( )2

= 0 = 2. = 2  1( )  

x2 2x + 1 = 0 x 1( )2

= 0 x = 1.

   C f Cg
  

1, f 1( )( ) 1, 1( ).

)  2  1( )     

x
1

+ x
2

= S = ,      

 

2

2 = 0.     

  = 1( )2

4 2( ) = 1+ 8 = 9    

= 1+ 9

2
= 1 9

2

  
= 2 = 1,  ( ). = 2

 
= 2, , 2, = 2,( ).

 
, = 2.

 4_2084

  ,   ,  

     -

    d cm      

d + 1( )cm.

)   ,   d ,    

        

 . (  6)

)          200 

     128  ,  :

  i)        .  

   (  12)

 ii)      . 

   (  7)

)         

      , 

d( ) = d 2 cm2 = d + 1( )2

cm2.

)  i)  E     ,   

  
= 200

= 128
200 = 128

  
200d 2 = 128 d + 1( )2

 

  
200d 2 = 128 d 2 + 2d + 1( )  

  200d 2 = 128d 2 + 256d + 128  

  72d 2 256d 128 = 0

  
8 9d 2 32d 16( ) = 0  

  9d 2 32d 16 = 0  

     

  = 32( )2

4 9 16( ) = 1024 + 576 = 1600,
 

  
  

  d =
32( ) 1600

2 9
= 32 40

18
= 8

18
< 0,  

  ,  

  d =
32( ) + 1600

2 9
= 32 + 40

18
= 72

18
= 4, . 

          4cm
      5cm.

 ii)       

= 200 = 200 42 cm2 = 3200cm2.
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 4_2220  4_4861

       

,    ,    

    .   (h  m)   

,        

t (  sec)    ,   

 :

h t( ) = 5t2 + 10t + 1,05

)     h 0( ), h 1( )
 

h 2( )
 

  

      -

. (  6)

)           -

  . (  8)

)           

    t   -

    :

                
h t( ) = 5 1,21 t 1( )2

 (  5)

)       t
1

(  

sec)    h       

  6,05m.  (  6)

)  h 0( ) = 5 02 + 10 0 + 1,05 = 1,05  

    m    -

  , h 1( ) = 5 12 + 10 1+ 1,05 = 6,05

     m   -

   1 sec     

h 2( ) = 5 22 + 10 2 + 1,05 = 1,05   

   m      2 sec 

  .

)  t
2

        

 , 

h t
2( ) = 0 5t

2

2 + 10t
2

+ 1,05 = 0.   

 = 102 4 5( ) 1,05 = 100 + 21 = 121.

  
 t

2
= 10 + 121

2 5( ) = 10 + 11

10
= 1

10
< 0, 

, t
2

= 10 121

2 5( ) = 21

10
= 2,1.  

         

2,1 sec.

)   

5 1,21 t 1( )2

= 5 1,21 t2 2t + 1( ) =

 
= 5 t2 + 2t + 0,21( ) = 5t2 + 10t + 1,05 = h t( ).  

)     ( )  

h t( ) = 5 1,21 t 1( )2

=

  
= 6,05 5 t 1( )2

5 t 1( )2
0

6,05.    

         

    6,05m.

 4_2226

      

  x cm 5 x 10( ),  

      -

2cm        1cm
   (   ).

)       E   -

     

  :

                  
x( ) = x 2( ) x 4( )  (  8)

)       x     -

      

35cm2.  (  7)

)           -

 x  ,      

    -

24cm2.           (  10)

)         

,       
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  x 4( )   x 2( )cm.
 

 
    x( ) = x 2( ) x 4( )cm2.

)   E x( ) = 35 x 2( ) x 4( ) = 35

 x2 6x + 8 = 35 x2 6x 27 = 0.  

    

 = 6( )2

4 1 27( ) = 36 + 108 = 144 > 0,  

  x
1

=
6( ) 144

2 1
= 6 12

2
= 3 < 0,

 
, 

 x
2

=
6( ) + 144

2 1
= 6 + 12

2
= 9, . 

 , x = 9.

)   x( ) 24 x 2( ) x 4( ) 24

 x2 6x + 8 24 x2 6x 16 0.  

  H   

= 6( )2

4 16( ) 1 = 36 + 64 = 100 > 0,  

x
1,2

=
6( ) ± 100

2 1
x

1,2
= 6 ± 10

2

 

x
1

= 6 10

2
= 2

x
2

= 6 + 10

2
= 8

.

  

    x2 6x 16

:  

  x , 2( 8, + ) , 

5 x 10, 8 x 10. ,   

       
 
8 cm

 
 

 10 cm,      

     -

24cm2.

 4_2229

      

  x cm 5 x 10( ),  

      -

2cm        1cm
   (   ).

)       E   -

     

  :

                        
x( ) = x2 6x + 8  (  8)

)       x,     -

      

24cm2.  (  7)

)         -

    35cm2 ,   

         x 
 . (  10)

)         

,      

   x 4( )cm   

x 2( )cm.
 

    

 x( ) = x 2( ) x 4( ) =

 = x2 2x 4x + 8 = x2 6x + 8.  

)   x( ) = 24 x2 6x + 8 = 24

  
x2 6x 16 = 0. H   

= 6( )2

4 16( ) 1 = 36 + 64 = 100 > 0,  

x
1

=
6( ) 100

2 1
= 6 10

2
= 2 < 0,

 
, 

 x
2

=
6( ) + 10

2 1
= 6 + 10

2
= 8, . 

 , x = 8.
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)  E x( ) 35 x2 6x + 8 35

 
x2 6x 27 0.    

 = 6( )2

4 1 27( ) = 36 + 108 = 144 > 0,

 

x
1,2

=
6( ) ± 144

2 1

x
1

= 6 12

2
= 3

x
2

= 6 + 12

2
= 9

.  

       

x2 6x 27 :

 

  x 3, 9 , 5 x 10,  

5 x 9. ,      

    5 cm  9cm,  -

      

      35cm2.

 4_2234

     

    (Celsius),  

(Fahrenheit)   (Kelvin).    

       

       

1  2:

1:        -

 C( )    o F( ), 

     1,8 

  32.
2:        -

 C( )   o K( ), 

     C( )   273.

)        -

   . (  8)

)          -

      

o K( )      

o F( )  

 
K = F 32

1,8
+ 273.  (  7)

)          

  278 oK 283 oK .  

      

 o F.  (  10)

)    1 F = 1,8C + 32   

 2 = C + 273.

)  F = 1,8C + 32 1,8C = F 32

  

C = F 32

1,8
1( ).

 , K = C + 273
(1)

K = F 32

1,8
+ 273.

)   

278 283 278
F 32

1,8
+ 273 283

 

278 273
F 32

1,8
283 273  

 

5
F 32

1,8
10 1,8 5 F 32 10 1,8  

 9 F 32 18 9 + 32 F 18 + 32  

 41 F 50.  

 4_2338

  : 

f x( ) = x + 2 g x( ) = x2 + 3,

)         f 

   1, 2( )     

  . (  7)

)       f  g  

    1, :

  i)      . (  4)

 ii)           

      

f   g;    . 

   (  4)

)           -

  f   g    . 

  (  10)

) f 1( ) = + 2 = 2

)  i) 
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 ii) f x( ) = g x( ) =2

2x 2 + 2 = x2 2 + 3

   
x2 2x + 1 = 0 x 1( )2

= 0 x = 1,   

1, 2( )       

    f   g.

)    f x( ) = g x( )     

: f x( ) = g x( ) x + 2 = x2 + 3

 x2 x + 1 = 0.  

         ,  

> 0 2 4 > 0 2( ) + 2( ) > 0.

  

 , 2( ) 2, +( ).

 4_4545

  f x( ) =
x2 5 x + 6

x 3
.

)      A    f.  
   (  6)

)      x :                             

                       f x( ) = x 2  (  9)

)   x ,    : 

                   
f x( ) + 2( )2

4 f x( ) 5 = 0
 
(  10)

)  x 3 0 x 3 x ±3,  

= , 3( ) 3, 3( ) 3, +( ).

)  x2 5 x + 6 = x
2

5 x + 6. x = y  

  y2 5y + 6.  

 
= 5( )2

4 1 6 = 25 24 = 1,  

 

y
1,2

= 5 ± 1

2
= 5 ± 1

2

y
1

= 5 + 1

2
= 6

2
= 3

y
2

= 5 1

2
= 4

2
= 2

.

      

 

 

)  f x( ) + 2( )2

4 f x( ) 5 = 0

  
f x( )( )2

+ 4 f x( ) + 4 4 f x( ) 5 = 0

 
f x( )( )2

1 = 0 f x( ) 1( ) f x( ) + 1( ) = 0  

 
f x( ) = 1 f x( ) = 1( )

  
x 2 = 1 x 2 = 1( )

 

x = 3 x = 1( ) x = ±3 x = ±1( ).  

 , x = ±1.

 4_4558

  :

f x( ) = x2 2 + 1( ) x + ,  > 0

)           

        

> 0.  (  10)

)           -

   , :

   i)      .  

   (  4)

  ii)          

      4

 > 0.   (  8)

 iii)           

,    4,   

  ;    -

 . (  3)

) = 2 + 1( ) 2

4 = 4 + 2 2 + 1 4 2 =

  
= 4 2 2 + 1 = 2 1( )2

0,     

   > 0. 

  , P = = 1 > 0,    

    > 0   

  S =
2 + 1( )

=
2 + 1 > 0,   

     > 0.
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)  x
1
, x

2
   , :

   i)        

x
1

x
2

  = x
1
x

2
= P = 1.

  ii)        

x
1

x
2

   

= 2x
1

+ 2x
2

= 2 x
1

+ x
2( ) =

   
= 2S = 2

2 + 1 = 2 2 + 2
.

     4
2 2 + 2

4
>0

2 2 + 2 4

   
2 2 4 + 2 0 2 2 2 + 1( ) 0

   
2 1( )2

0,  .

 iii)         

= 1        

= 0( ),        

x
1

= x
2( ),     .

 4_4575

  : 

f x( ) = x2 4x +
 

 g x( ) = x 5,

)  f 2( ) = g 2( ),      .  

   (  7)

) = 1:  

  i)    f x( ) = g x( ).
  

   
(  8)

 ii)      f x( ) g x( )
 

,  

  ,     

f x( ) g x( ) = f x( ) g x( ).   

   (  5+5=10)

) f 2( ) = g 2( ) 22 4 2 + = 2 5

 4 8 + = 2 5 = 1  

)  i) f x( ) = g x( ) =1

x2 4x + 1 = x 5

  x2 5x + 6 = 0.  

  
= 5( )2

4 1 6 = 25 24 = 1 > 0,  

   

x
1,2

=
5( ) ± 1

2
= 5 ± 1

2

x
1

= 5 + 1

2
= 6

2
= 3

x
2

= 5 1

2
= 4

2
= 2

.

 ii)  f x( ) g x( ) x2 5x + 6 0.   -

      -

,      x2 5x + 6

  :

     

       

x , 2( 3, + ).

      
f x( ) g x( ) = f x( ) g x( ) f x( ) g x( ) 0,  

  x , 2( 3, + ).

 4_4656

  f x( ) = x2 + x + 1, x .

)       C f  

  f      x x. 

  (  5)

)        C f

     y = 2x + 3.  

  (  10)

)  x, y( )  C f .    -

 x    2x 1 < 3,   

        

 y = 2x + 3.  (  10)

) f x( ) = 0 x2 + x + 1 = 0,   

  = 12 4 1 1 = 3 < 0,   f x( ) = 0  

   .    
 

   f      x x.

)  f x( ) < y x2 + x + 1 < 2x + 3 x2 x 2 < 0.

  x2 x 2  

 = 1( )2

4 1 2( ) = 1+ 8 = 9 > 0    
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x
1,2

=
1( ) ± 9

2
= 1± 3

2

x
1

= 1+ 3

2
= 4

2
= 2

x
2

= 1 3

2
= 2

2
= 1

.  

  

      ,   

= 1 > 0,  x 1, 2( ).

)  2x 1 < 3 3 < 2x 1 < 3

 3+ 1 < 2x 1+ 1 < 3+ 1 2 < 2x < 4
÷2

  
1 < x < 2.    ( )    

       

y = 2x + 3.

 4_4660

    f   g, f x( ) = x2 2x  

g x( ) = 3x 4, x .  

)         -

    f   g. (  5)

)          

   f       g.  

  (  10)

)        

y = , < 1,      -

   f. (  10)

)  f x( ) = g x( ) x2 2x = 3x 4

 x2 5x + 4 = 0.  

 
= 5( )2

4 1 4 = 25 16 = 9 > 0,  

 

x
1,2

=
5( ) ± 9

2
= 5 ± 3

2

x
1

= 5 + 3

2
= 8

2
= 4

x
2

= 5 3

2
= 2

2
= 1

.

  

  f 4( ) = g 4( ) = 8 f 1( ) = g 1( ) = 1,

    C f Cg  

4, 8( ) 1, 1( ).

)  f x( ) < g x( ) x2 2x < 3x 4

 
x2 5x + 4 < 0.   x2 5x + 4

  
  ,   

= 1 > 0,     x  -

     ,  

x2 5x + 4 < 0 x 1, 4( ).  

)  f x( ) > y x2 2x >

 
x2 2x > 0.  x2 2x  

 = 2( )2

4 1 ( ) = 4 + 4 = 4 1+( )
< 1 1+ <0

< 0,

  

    = 1,   

 . f x( ) >  < 1.

 4_4679

  f x( ) = x2 x +
4

.

)         , 
       f    

 .  (  10)

)          

  f     0,
1

2
, 

:

  i)    = 1     

       

.  (  7)

 ii)    f x( ) = 1

2
.

 

(  8)

)  x2 x +
4

0  x ,  

0 1( )2

4 1
4

0 1 0 1.

)  i)  f 0( ) = 1

2
12 1+

4
= 1

2 4
= 1

2

  
4

2

= 1

2

2

4
= 1

4
= 1  

  f x( ) = x2 x + 1

4
= x 1

2

2

= x 1

2
.

 ii) f x( ) = 1

2
x 1

2
= 1

2

  

x 1

2
= 1

2
x 1

2
= 1

2
x = 1 x = 0( )  
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 4_4682

  x2 x + 2( ) = 0,  -

. 1( )
)           

       

 .  (  10)

)        1( )    

; (  6)

)     ,   : 

f x( ) = x2 x + 2

 
    .  (  9)

)  = 1( )2

4 1 2( ) = 1 4 + 4 2 =

  
= 2 1( )2

0,      -

  .  

)   

= 0 2 1( )2

= 0 2 1 = 0 = 1

2
.

)  x2 x + 2 0  x ,  

0 2 1( )2

0,       

, = 1

2
.

 4_4819

  :

f x( ) = x2 x + 2( ),

)          

       -

  .  (  10)

)            

; (  6)

)  
1

2
x

1
, x

2
     

 x
1

< x
2
, :

  i)   x
1

<
x

1
+ x

2

2
< x

2
.
 
(  4)

 ii)         -

  : 

f x
2( ), f

x
1

+ x
2

2
, f x

2
+ 1( )

   (  5)

)  = 1( )2

4 1 2( ) = 1 4 + 4 2 =

  
= 2 1( )2

0,      -

  .

)  = 0 2 1( )2

= 0 2 1 = 0 = 1

2

)  i)         

:

  

x
1

<
x

1
+ x

2

2

x
1

+ x
2

2
< x

2

2x
1

< x
1

+ x
2

x
1

+ x
2

< 2x
2

x
1

< x
2

x
1

< x
2

,

   

 ii) •    f x
2( ) = 0, x

2
  . 

  •    x
1

<
x

1
+ x

2

2
< x

2
,  

f
x

1
+ x

2

2
< 0,

 

   

     

= 1 > 0.

  •    x
2

+ 1 > x
2
,  f x

2
+ 1( ) > 0,

      -

   = 1 > 0.

  , f
x

1
+ x

2

2
< f x

2( ) < f x
2

+ 1( ).

 4_4833

     

 ,      -

  x,        
    :

= 2x + 5( )2

8x 1( )
)       5,  -

  ; (  6)

)       
 
20,

 
 -

    ; (  6)

)      1( )   : 

4x2 + 12x + 25( ) = 0

   :
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  i)    ,      

   x,   -

        5. 

(  6)

 ii)        -

  . (  7)

)  x = 5 1( )  

= 2 5( ) + 5
2

8 5( ) =

 
= 10 + 5( )2

+ 40 = 25 + 40 = 65.  

)  = 20 1( ) 20 = 2x + 5( )2

8x

 20 = 4x2 + 20x + 25 8x 4x2 + 12x + 5 = 0.  

 
= 122 4 4 5 = 144 80 = 64 > 0,

 
x

1,2
= 12 ± 64

2 4
= 12 ± 8

8

 

x
1

= 12 + 8

8
= 4

8
= 1

2

x
2

= 12 8

8
= 20

8
= 5

2

.

   ,        20,  

     
1

2
  

 
5

2
.

)  = 2x + 5( )2

8x = 4x2 + 20x + 25 8x

 
4x2 + 12x + 25( ) = 0  2( )

  i)  = 5   2( )     

  4x2 + 12x + 25 5( ) = 0 4x2 + 12x + 20 = 0.

   
= 122 4 4 20 = 144 320 = 176 < 0,

, ,       

  x,    

       5.

 ii)         

          

  2( ).  

  0 122 4 4 25( ) 0

  144 400 + 16 0 16 256 16.  

 4_4862

     A  x -

    ,      

   (  )   : 

f x( ) =
12 + 0,5x,  0 x 30

0,7x + 6,  x > 30

)       :

   i)          -

 . (  2)

  ii)   10   .  

   (  3)

 iii)   50   .  

   (  5)

)      B   (  )  -

   x    

  g x( ) = 12 + 0,6x, x 0.

      A    

  B      

  2013.      A  

       

   B,      

      60 

  . (  15)

)   i) x = 0 0, 30   

    f 0( ) = 12 + 0,5 0 = 12 .

  ii) x = 10 0, 30   

     f 10( ) = 12 + 0,5 10 = 12 + 5 = 17 .

 iii) x = 50 > 30   

    f 50( ) = 0,7 50 + 6 = 35 + 6 = 41 .

)  0 x 30  

f x( ) > g x( ) 12 + 0,5x > 12 + 0,6x x < 0,  

, x 0, 30 .

  x > 30  

f x( ) > g x( ) 0,7x + 6 > 12 + 0,6x

  
0,1x > 6 x > 60.       

    60 -

  .
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 4_4886

  ,    -

C f Cg   f  g -

, f x( ) = x 2  g x( ) = 1

3
x + 2

3
, x .

)        

 C f Cg .  (  6)

)        

  ).          (  8)

)       ,  

     x C f   

 Cg .  (  6)

)       )    

   x    -

  = 3 x 2 x + 2( ).  

   (  5)

)      C f Cg  

        

1, 1( ) 4, 2( ).

)      

f x( ) = g x( ) x 2 = 1

3
x + 2

3

 
3 x 2 = x + 2 1( ).

 •  x 2 < 0 x < 2,   

     
6 3x = x + 2 4x = 4 x = 1 < 2,  

  x = 1, f 1( ) = 1 2 = 1 = 1,

    C f Cg  

1, 1( ).

 • x 2 0 x 2,

     

      
3x 6 = x + 2 2x = 8 x = 4 2,  

  x = 4, f 4( ) = 4 2 = 2 = 2,

    C f Cg  

4, 2( ).

)  C f    Cg  

x , 1( ) 4, +( ).

)       , 

  
3 x 2 x + 2( ) 0 3 x 2 x + 2

÷3

  
x 2

x
3

+ 2

3
x 2

1

3
x + 2

3
f x( ) g x( ),

       

 x , 1( 4, + ).

 4_4912

  :

f x( ) = x2 + 1  g x( ) = x + , x

)  = 1,       

    f  g.                                                       

   (  5) 

)           -

   f  g   

 . (  10) 

)  > 1,       -

      -

 f  g    .   

   (  10)

) = 1, g x( ) = x + 1,   

 f x( ) = g x( ) x2 + 1 = x + 1 x2 x = 0

 
x x 1( ) = 0 x = 0 x = 1( ).

 • x = 0, f 0( ) = g 0( ) = 1.

 • x = 1, f 1( ) = g 1( ) = 2.

        

  f  g, = 1,  

0, 1( )  1, 2( ).

)                
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,   f x( ) = g x( )
 x2 + 1 = x + x2 x + 1 = 0 1( ).

  
        

,   1( )    ,  

> 0 1( )2

4 1 1( ) > 0 1 4 + 4 > 0

 
4 3 > 0 4 > 3 > 3

4
.  

)         

   f  g   

x
1
, x

2
 1( ),  

x
1
x

2
= = 1 < 0, > 1,   -

.

 4_5275

      -

   ,      

      y = 60 + 0,20x,

 x       km  y 

      .

)          

,       400 km;

   (  5)

)         

    150 ; (  5)

)    ,  ,     

     y = 80 + 0,10x, 

,  , x   -

    km  y     

  .       

    ,  

      .                                  

   (  10)

)  f x( ) = 60 + 0,20x g x( ) = 80 + 0,10x  

      -

      ,   

      -

    f  g  

        -

        

  ( ). (  5)

)  x = 400, y = 60 + 0,20 400 = 140.   

         

 400 km   140 .

)  y = 150,  

150 = 60 + 0,20x 0,20x = 90 x = 450km.

        

 150  450km.

)     x km     

60 + 0,20x ,     

80 + 0,10x . 

    60 + 0,20x 80 + 0,10x

  
0,10x 20 x 200km.    -

 200km    ,   

  200km   -

 .  200km    .

)  f x( ) = g x( ) 60 + 0,20x = 80 + 0,10x x = 200  

f 200( ) = g 200( ) = 100.

        

 200, 100( )   ,   

 200km,      

    100 .

 4_5879

         

     :

•         .

•       t = 0   

 O.

•       OM > 600 .

•      t = 0  -

,        -

  O   M, = 600 .

 , t 0,     

  O    t min     

S t( ) = 10t2 ,     -

   O   t min     

SX t( ) = 600 + 40t .

)         O   

    M,     -

  . (  10)

)         
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M   O O = 2250 .  :

   i)         .                                

   (  5)

  ii)         

 t = 12min     

   .     (  5)

 iii)         

.                     (  5)

 

)          

 
S t( ) < SX t( ) 10t2 < 600 + 40t

 t2 4t 60 < 0.  

 
= 4( )2

4 1 60( ) = 256 > 0,    

 t
1,2

=
4( ) ± 256

2
= 4 ± 16

2

 

t
1

= 4 + 16

2
= 20

2
= 10

t
2

= 4 16

2
= 12

2
= 6

.  

   t2 4t 60 < 0,    

t2 4t 60   = 1 > 0  

 t   , t 6, 10( ).

 t  , t 0, 10( ).
 

 

t 0, 10( )   . t = 10

S 10( ) = SX 10( ) = 1000 . ,   -

  ,   M    -

     1000  

  .

)   i) S t( ) = SX t( ) 10t2 = 600 + 40t

    
t2 4t 60 = 0 t = 6 t = 10( ).   

      

t = 10min.

   (  t = 6 ,  t  -

,     .)

  ii)  12 > 10,    .  

S 12( ) = 10 122 = 10 144 = 1440   

S 12( ) = 600 + 40 12 = 600 + 480 = 1080

,    t = 12min
     

1440 1080 = 360 .

 iii)  S t( ) = 2250 10t2 = 2250 t2 = 225

     
t = ±15.    ,  

     15 min.

 4_5882

  :

f x( ) = x 1( )2

4  g x( ) = x 1 + 2,  x

)       x     -

     f    

   x x. (  9)

)         x   -

   g    

  x x. (  4)

)         -

   f  g.                                                                                                                   

   (  12)

) f x( ) > 0 x 1( )2

> 4 x 1
2

> 22

 
x 1 > 2 x 1 > 2 x 1 < 2( )  

  
x > 3 x < 1( ),      

  f       x x 

 x , 1( ) 3, +( ).

)   x  

x 1 0 x 1 + 2 2 g x( ) > 0,   

   x     -

 g      x x.

)  f x( ) = g x( ) x 1( )2

4 = x 1 + 2

 
 

  
= 1( )2

4 1 6( ) = 25 > 0,     

1,2
=

1( ) ± 25

2
= 1± 5

2
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1
= 1+ 5

2
= 6

2
= 3

2
= 1 5

2
= 4

2
= 2

.    = 2

 , = 3 x 1 = 3

 
x 1 = 3 x 1 = 3( ) x = 4 x = 2( ).  

  f 2( ) = g 2( ) = 5 f 4( ) = g 4( ) = 5.  

      

f   g   2, 5( ) 4, 5( ).

 4_6146

      -

  f :    

g x( ) = 2x + 2.

    ,  :

)     x    : 

                          
f x( ) = 2x + 2  (  6)

)  f 1( ), f 0( ), f 1( ).
 

(  6)

)     x,      -

  f      -

  g. (  6)

)     x,      

A = f x( ) + 2x 2    -

.  (  7)

)        C f  

 Cg ,   1, 4( ), 0, 2( )  

1, 0( ), x = 1, x = 0 x = 1.

) f 1( ) = 4, f 0( ) = 2 f 1( ) = 0.

) x 1, 0( ) 1, +( )
)  f x( ) + 2x 2 0 f x( ) 2x + 2

  
f x( ) g x( ).    C f  

  Cg      -

 . x 1, 0 1, + ).

 4_6228

   = 90°( )
 

 

     x, y ,  

x + y = 10.

)         

  x    :

 
E x( ) = 1

2
x2 + 10x( ), x 0, 10( ).

 
(  9) 

)   E x( ) 25

2
  x 0, 10( ).

 

   
(  8)

)     x 0, 10( )  E x( ) -

 ,   
25

2
;   

   ;   (  8)

y = 10 x. , x > 0  

y > 0 10 x > 0 x < 10. x 0, 10( ).

) E = xy
2

=
x 10 x( )

2
= 1

2
10x x2( )

 
E x( ) = 1

2
x2 + 10x( ), x 0, 10( ).  

) E x( ) 25

2

1

2
x2 + 10x( ) 25

2

  
x2 + 10x 25 x2 10x + 25 0 x 5( )2

0,

 .

)  E x( ) = 25

2
x 5( )2

= 0 x = 5.

, y = 10 5 = 5.     -

  .
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 4_6231

     -

= 3   M     

   .  E   -

     .

)    E = 2x2 6x + 9, x 0, 3( ).    

   (  9)

)   E 9

2
,   x 0, 3( ).

  

   
(  8)

)      M      

     -

  ,   
9

2
;  -

   . (M  8)

)   MZ( ) = ( ) = 3 x, x > 0  

x < 3.      -

  

E = x2 + 3 x( )2

= x2 + 9 6x + x2 = 2x2 6x + 9

x 0, 3( ).

) E 9

2
2x2 6x + 9

9

2
4x2 12x + 18 9

  
4x2 12x + 9 0 2x( )2

2 2x 3+ 32 0

 
2x 3( )2

0,  .

)  E = 9

2
2x 3( )2

= 0 x = 3

2

   : x = 3

2
, ( ) = ( ).  -

 , ,   -

 ,       

.   M    A .

   :   . .    

  

AM( )2

= 9

2
AM( ) = 3

2
= 3 2

2
.

  ,

( )2

= 2 32 = 18 ( ) = 3 2 = 2( ).

   M    A .

 4_7502

 ,       

,     

       y (  

cm)       x (  cm)  

     :

: y = 0,43x 26

: y = 0,45x 31

)       

 38,5cm    .  

    . (  8)

)       -

,         

164cm.    , -

    42,8cm  -

  .       

        ; 

    .   

   (  8)

)          -

        

. (  9)
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)  

  
0,43x = 64,5 x = 150.     -

 150cm.

)  

  
0,45x = 73,8 x = 164.      

          

        

 ,       

         

.

)    

  0,43x 26 = 0,45x 31 0,02x = 5 x = 250.

        -

  250cm.      

,       

       -

   .

 4_7511

      

 A   15m  25m.

 ,   ,   -

      -

    x m x > 0( ),  -

   .

)          

   E x( ) = 4x2 + 80x, x > 0.   

  (  9)

)      x  ,    

E = 500m2.  (  7)

)         ,   

   500m2;  -

   .  (  9)

)       ,   

      -

 ,   2x + 25 2x + 15.

E x( ) = 2x + 25( ) 2x + 15( ) 25 15 =

  
= 4x2 + 30x + 50x + 25 15 25 15 = 4x2 + 80x,

x > 0.

)  E x( ) = 500 4x2 + 80x = 500

 x2 + 20x 125 = 0.

 
= 202 4 1 125( ) = 400 + 500 = 900 > 0,

 
x

1,2
= 20 ± 900

2 1
= 20 ± 30

2

 

x
1

= 20 + 30

2
= 10

2
= 5

x
2

= 20 30

2
= 50

2
= 25

.

     , x = 5m.

)    

E x( ) < 500 x2 + 20x 125 < 0 1( ).

  = 1 > 0, 1( )    

x 25, 5( ). x > 0, x 0, 5( ).

 4_7512

    

= 40cm. x cm     -

, :

)    0 < x < 20.   (  4)

)      E x( )  -

    E x( ) = 20x x2.

(  8)

)      E x( ) 100,
 

 

x 0, 20( ).
 

(  6)

)          -

 40cm,     -

     10cm.   

  (  7)

)   y     , 

 2 x + y( ) = 40 x + y = 20 y = 20 x.

  y > 0 20 x > 0 x < 20.

 ,   x  ,   

 0 < x < 20.
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) E x( ) = x 20 x( ) = 20x x2

) E x( ) 100 20x x2 100

 
x2 20x + 100 0 x 10( )2

0,  .

)        -

 100cm2.

  
E x( ) = 100 x 10( )2

= 0 x = 10,  

y = 20 10 = 10.     -

   40cm,    

      -

10cm.

 4_7517

      -

      (toner)  

 .     

      6500  

(  , , ,  . .).  -

     15 ,    

      25 .

)          -

 K ( )  ,    

  . (  5)

)          -

 E ( )      

    . (  5)

)          

   :

  i)    .  (  7)

 ii)      500 .  

   (  8)

) K ( ) = 6500 + 15 ,

) E ( ) = 25 ,

)  i)        ,   

 ( ) ( ) 6500 + 15 25

   
10 6500 650, ,    

   ,     

 650   .

 ii)         -

( ) ( ),

  
E ( ) ( ) 500 25 6500 15 500

  10 6500 500 10 7000 700.

         

 700 ,     

  500 .

 4_7784

  ,    -

C f Cg   f  g -

, f x( ) = x 2 g x( ) = 1, x .

)  i)       C f  

Cg .

 ii)       x,     

C f     Cg .
 

(  10)

)        

  . (  10)

)        x   -

    f x( ) =
1 f x( )

f x( ) .

 

  

(  5)

)       f  g  

:

  i)     1, 1( ) 3, 1( ),

 ii) C f    Cg  x 1, 3( ).

) f x( ) = g x( ) x 2 = 1

 
x 2 = 1 x 2 = 1( ) x = 3 x = 1( )

 •  x = 1, f 1( ) = g 1( ) = 1,     

 1, 1( ).

 •  x = 3, f 3( ) = g 3( ) = 1,    -
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  3, 1( ).

 
f x( ) < g x( ) x 2 < 1

  
1 < x 2 < 1 1 < x < 3,  C f     

 Cg  x 1, 3( ).

)  f x( ) 0 x 2 0 x 2  

1 f x( ) 0 x 2 1
( )

x 1, 3 .  -

 x 1, 2) 2, 3( .

 4_8451

  f x( ) =
4x2 2 + 3( ) x + 3

2x 3
,

.

)        f. (  5)

)    f x( ) = 2x ,  
 
x
 

 

      f. (  8)

)            

  f     1, 1( ).

   (  7)

)    (  )     

    f     x x  

y y.  (  5)

)  2x 3 0 x 3

2
,    -

   f   = 3

2
.

)  

4x2 2 + 3( ) x + 3 = 4x2 2 x 6x + 3 =

 
= 2x 2x( ) 3 2x( ) = 2x( ) 2x 3( ).  

   x 3

2

f x( ) =
2x( ) 2x 3( )

2x 3
= 2x .

)  f 1( ) = 1 2 1 = 1 = 3.

) •    x x: f x( ) = 0 2x = 0 x =
2

,

     x 3

2 2

3

2
3.     

 x x  3   
2

, 0 .

 •    y y: f 0( ) = 2 0 = .

        y y  0,( ).

 4_13084

 g x( ) =
x2 1( ) x2 4( )

x2 + x +
,   

   2,1{ }.

)        .  (M  9)

) = 1 = 2:

  i)      g. (M  9)

 ii)    g + 3( ) > g ( ),

  1, 1( ) 1, 2( ).  (M  7)

)    x2 + x +    

 2  1.     

S = 2 + 1 = 1  P = 2 1 = 2,

  
S = 1

1
= 1 = 1  

P = 2
1

= 2 = 2.

)  i) g x( ) =
x2 1( ) x2 4( )

x2 + x 2
=

  

=
x 1( ) x + 1( ) x 2( ) x + 2( )

x 1( ) x + 2( ) = x + 1( ) x 2( )  

 ii)  g x( ) = 0 x + 1( ) x 2( ) = 0

  
x + 1 = 0 x 2 = 0( ) x = 1 x = 2( )

 

  
      

  x + 1( ) x 2( ) = x2 2x + x 2 = x2 x 2

  
   : 

  

  , 1, 1( ) 1, 2( )  
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  g ( ) < 0.  ,   

  1 < < 2 1+ 3 < + 3 < 2 + 3 2 < + 3 < 5,  

  g + 3( ) > 0. , g + 3( ) > g ( ).

 4_13085

 g x( ) =
x2 1( ) x2 4( )

x2 + x +
,   

   2, 1{ }.

)        . (M  9)

) = 1 = 2:

  i)      g. (M  9)

 ii)    g ( ) g ( ) > 0,

   , 1, 1( ) 1, 2( ).  (M  7)

)    x2 + x +    

 2   1.     

S = 2 + 1 = 1  P = 2 1 = 2,

  
S = 1

1
= 1 = 1  

P = 2
1

= 2 = 2.

)  i)  g x( ) =
x2 1( ) x2 4( )

x2 + x 2
=

  

=
x 1( ) x + 1( ) x 2( ) x + 2( )

x 1( ) x + 2( ) = x + 1( ) x 2( )  

 ii)  g x( ) = 0 x + 1( ) x 2( ) = 0

   
x + 1 = 0 x 2 = 0( ) x = 1 x = 2( )

     

x + 1( ) x 2( ) = x2 2x + x 2 = x2 x 2

   : 

  

    , , 1, 1( ) 1, 2( )
g ( ) < 0  g ( ) < 0, g ( ) g ( ) > 0.

 4_13090

  :

f x( ) = x2 + 3x + 2  g x( ) = x + 1, x

)         -

 f, g     ,  

    .                                            

   (  10)

)   h x( ) = x + .   :

  i)  > 1,      

 f, h    .

 ii)  < 1,      

 f, h    . 

   (  15)

)  f x( ) = g x( ) x2 + 3x + 2 = x + 1

  
x2 + 2x + 1 = 0 x + 1( )2

= 0 x = 1,   

  . x = 1 g 1( ) = 0,  

     1, 0( ).

)  i)  f x( ) = h x( ) x2 + 3x + 2 = x +

  
x2 + 2x + 2( ) = 0.  

   
= 22 4 1 2( ) = 4 8 + 4 =

   
= 4 4 = 4 1( ) > 0, > 1,   

    f, h 
   .

 ii)  , < 1, < 0    

   f, h   

 .

 4_13158

        

.       

        

 .       

 (  )  x   

   x( ) = 12,5x + 120    

    (  )   

x( ) = 15,5x.  

)         
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,  ;    

 .  (  6)

)      12,5     15,5 

   ; (  4) 

)        , 

       (   

 «  »  ). (  6) 

)    60 ,   ; 

    .  

  (  9)

)         

  x( ) = 12,5x + 120 x = 0,  

0( ) = 120 .

)    12,5     

     15,5   -

    ,     

 .

)  x( ) = x( ) 12,5x + 120 = 15,5x

  
15,5x 12,5x = 120 3x = 120 x = 40,  

      40   

      .

)    60 ,   , 

     60   

60( ) = 12,5 60 + 120 = 750 + 120 = 870 ,

          

60( ) = 15,5 60 = 930 ,    

    .

2  

 2_1283

)    x2 + 2x 3.   

  (  8)

)         

f x( ) = x2 + 2x 3

x 1
    -

   . (  9)

)       -

. (  8)

 

) = 22 4 3( ) 1 = 4 + 12 = 16 > 0

  x
1,2

= 2 ± 16

2
x

1,2
= 2 ± 4

2

 

x
1

= 2 + 4

2
= 2

2
= 1

x
2

= 2 4

2
= 6

2
= 3

.

  x2 + 2x 3 = x 1( ) x + 3( ).

)  x 1 0 x 1,  x 1{ }  

f x( ) =
x 1( ) x + 3( )

x 1
= x + 3.

) x = 0, f 0( ) = 3, 0, 3( ).

 y = 0, 0 = x + 3 x = 3, 3, 0( ).

 

 2_1529

  f x( ) = x + , , ,  

   f 0( ) = 5 f 1( ) = 3.

)   = 2 = 5.  (  10)

)          -

   f    x x y y.  
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)        f. 
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) f 0( ) = 5 0 + = 5 = 5  

 f 1( ) = 3 1+ = 3
=5

+ 5 = 3 = 2.

)  x = 0 f 0( ) = 5,  C f   

y y  0, 5( ).

  y = f x( ) = 0 0 = 2x + 5 x = 5

2
,

 C f   x x  

5

2
, 0 .
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    f  f x( ) =
2x2 6 x
2 x 6

.

)       A  -

  f. (  10)

)    f x( ) = x ,  x .   

  (  10)

)        -

  f  x > 0.   (  5)

)  2 x 6 0 x 3 x ±3,   

= , 3( ) 3, 3( ) 3, +( ).
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=
2 x x 3( )

2 x 3( ) = x

) x > 0 x = x, f x( ) = x.

4  
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  .   , , 

  360 .

)         32 -

,      -

     360 ;  

   (  5)

)        -

       -
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 ,       

      -

       360 
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,     360 288 = 72

  .  y   

(  )    , 

12y = 72 y = 6.

)  i)   x       9x -

. f x( )   (  )   -

  ,     

360 , 

9x + 12 f x( ) = 360 12 f x( ) = 360 9x
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3

4
x.  

 ii)            -

  , x 0

  f x( ) 0 30
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4
x 0 30
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4
x

   
120 3x x 40. 0 x 40,   
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)       y y   

0, f 0( )( ) 0, 30( )      -

      -
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3
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       f     AB 
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4
x.
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 ii)        -

   AB      -
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)  i)       

      , 
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x( ) = 5x + 100  

5( ) = 5 5 + 100 = 75,    
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 ii)  x( ) = x( ) 10x + 50 = 5x + 100
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3
 

10

3
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3
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3
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3
,
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3
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x + 2,  x < 0

x + 2,  x 0
.

)         -

C f   f     y y.  (  3)

)  i)    C f   y = 3,  

      

   . (  5)

 ii)  N        -

     y y.   

  . (  4)

)  i)        ,  

y =  C f   ;  

   . (  5)

 ii)           

( i),      -

 C f   y =   -

      -

 ( ii),    .  

   (  8)

)  x = 0 f 0( ) = 2,  C f   

 y y  0, 2( ).

)  i) • x < 0 :  

x 1 2

3 4

• x 0 :

x 0 1

2 3

   

   T    C f   y = 3

 1, 3( ) 1, 3( ).

 ii)   1, 3( ) 1, 3( )   

    y y,    -

   .

)  i)       ( i) -

    f       

 2,    C f    

   y y,   , 
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x x  C f       

       y y. -

,
 

> 2.

 ii)  •  f x( ) =
x<0

x + 2 = x = 2 ,   

, 2 < 0 > 2,   

 ( i),     2 ,( ).

  •  f x( ) =
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 4_6229

          

 «RED»  1      

  0,6       f x( )

f x( )



          

75

 .        

«YELLOW»  2      

X   0,4       
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x 3, x > 2

x + 3, x < 2
.

  

   

(  7)

)         f    -
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x 2
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=
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