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2 < y < 4,     : 6 < <14,  

      .

  (  13)

)
 

y 3 <1 1< y 3<1

 
1+ 3< y 3+ 3<1+ 3 2 < y < 4  

)       

   x, y   

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

   , 

 1+ 2 < x + y < 3+ 4 3< x + y < 7

 
2 3< 2 x + y( ) < 2 7 6 < <14.  

 2_1089

    x    

5 < x <10,

)      x 5   x 10  

  , (  10)

)       :

  =
x 5

x 5
+

x 10

x 10
 (  15)

  

)      5 < x x 5 > 0,  

 x 5 = x 5   x <10 x 10 < 0,

 x 10 = x 10( ) = x +10.

)      ( ),  -

 

 
=

x 5

x 5
+

x 10

x 10
= x 5

x 5

x 10

x 10
= 1 1= 0.



18

          

 2_1091

  : = x 1 x 2

)  1< x < 2,   : = 2x 3  

  (  13)

)  x <1,      A  -

  (   x),    -

. (  12)

)      1< x x 1> 0,  

 x 1 = x 1 x < 2 x 2 < 0,  

x 2 = x 2( ).    -

  = x 1 x 2 = x 1+ x 2 = 2x 3.

)   x <1 x 1< 0     

x < 2 x 2 < 0,

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

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

 = x +1+ x 2 = 1.

 2_1273

     x  y,    

: x 3 2   y 6 4.

)   : 1 x 5   2 y 10.

  (  12)

)          

       -

   2x  y. (  13)

) x 3 2 2 x 3 2
+3

 2+ 3 x 3+ 3 2+ 3 1 x 5  

 
y 6 4 4 y 6 4

+6

 
4+ 6 y 6+ 6 4+ 6 2 y 10.  

)      2x  y  

 = 2 2x + y( ) = 4x + 2y.

    ( )  

  1 x 5
4

4 1 4x 4 5 4 4x 20 1( )   

 2 y 10
2

2 2 2y 2 10

 
4 2y 20 2( ).      

  1( ), 2( )  

   
4+ 4 4x + 2y 20+ 20 8 40.  

        -

    8    40.
 

 2_1544

)     x2 + 4x +5 > 0    -

  x. (  10)

)         

 = x2 + 4x +5 x2 + 4x + 4 .  (  15)

)

 

x2 + 4x +5 = x2 + 4x + 4+1
5

=

 

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

+( )

+1> 0  

)

 

= x2 + 4x +5 x2 + 4x + 4 =

 

= x2 + 4x +5

+( )
x + 2( )2

+( )

=

 = x2 + 4x +5 x2 4x 4 = 1   

 2_2702
  : 

= 2x 4
 

= x 3 ,  x  -

 .

)    2 x < 3,     

+ = x 1.  (  16)

)   x 2, 3)    + = 2;  

   . (  9)

)     2 x x 2 0,  

 x 2 = x 2   x < 3 x 3< 0,   

x 3 = x 3( ).    

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

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

  x.
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4  

 4_2287

    x   

 : d x,5( ) 9.

)      .  

  (  5)

)        , 

      -

     x. (  5)

)          -

       -

     ( ).  

  (  10)

)       -

 ( )    : x + 4 + x 14 = 18   

 (  5)

)         

 x      

       5  

    9.

)

 

 

)     x 5 9 9 x 5 9

 9+5 x 9+5 4 x 14.  

)     ( ) 

  4 x 0 x + 4 x + 4 = x + 4   

x 14 x 14 0 x 14 = x 14( ) = 14 x.

  x + 4 + x 14 = x + 4+14 x = 18.

 4_2301

   ,      

      -

 2,  7  x ,  2 < x < 7.

)        -

  i) x + 2  (  4)

 ii) x 7  (  4)

)           

   : x + 2 + x 7  

  (  5)

)        

= x + 2 + x 7 . (  5)

)       

.           (  7)

)  i)  x + 2      M   

 A.

 ii)  x 7      M   

 B.

) 

 

    x + 2 + x 7    -

    M   A    B.

)   2 < x < 7,   M   

  AB,     -

  M   A    B   

   A   B. 

 A = x + 2 + x 7 = 9.

)   2 < x 0 < x + 2 x + 2 = x + 2  

 x < 7 x 7 < 0 x 7 = x 7( ) = 7 x.   

 A = x + 2 + x 7 = x + 2+ 7 x = 9.

 4_2302

     A, B  M  

  5, 9  x .

)        -

 x 5   x 9 .            (  10)

)   x 5 = x 9 ,

  i)       M -

;     

.            (  7)

 ii)     ,    

  x    -

 M.      

  .           (  8)
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)  x 5      A  M, 

    ( ),
 

 x 9   

    B  M,  

   ( ).
)   i)    x 5 = x 9 ,    M  

   A  B,    M 

     -

 AB.

 ii)  

  M    7. 

   :

x 5 = x 9

x 5 = x 9 x 5 = x + 9( )  

0x = 4, , 2x = 14( ) x = 7  

 4_4946

)     x 3 5.  (  7)

)         -

       

     ,  

      

 x 3 .  (  5)

)        x  

    x 3 5.  (  5)

)         x  

     x 3 5.

     .

  (  8)

)   x 3 5 5 x 3 5 3 5 x 3+5

 
2 x 8 x 2, 8  

) 

 

 

        

       

    3     

 5.

)         

 x 3 5    2, 1, 0, 1, 2, 3, 4, 5, 6, 7, 8.

)   
 
x 2, 8 2 x 8

x 0

0 x 8

 
x 8 8 x 8 x 8, 8 .  

       

0, ±1, ± 2, ± 3, ± 4, ±5, ± 6, ± 7, ±8.

 4_7791
         

   : 1( ) 1( ) > 0.

)     1    , .   

  (  13) 

)    = 4,    

   : = 1 + 1 .

        -

  .  (  12)

)     1( ) 1( )  ,  

  1( )   1( )   , 

           .

 •   1> 0 >1,   1 > 0 <1,  

 <1< .

 •   1< 0 <1,   1 < 0 >1,  

 <1< .

     1    , . 

)    1        

1,  1     
  

  1. 

   = 1 + 1   

        1  

  
  

  1.      ( ) 

 1    , ,   

  K      

  
 

, = = 4.
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 4_8443

)       x   

   x 4 < 2.  (  10)

)     x    

   4     -

    2. 

  i)         

     4   

 2    14. (  5)

 ii)         

    3x   19.

  (  10)

) x 4 < 2 2 < x 4 < 2

 
2+ 4 < x 4+ 4 < 2+ 4 2 < x < 6,  

 x 2, 6( ).
)  i)  x 4 < 2    ( ) 

2 < x < 6 2 3< 3x < 6 3 6 < 3x <18

6 4 < 3x 4 <18 4 2 < 3x 4 <14,   

 3x 4 > 0 3x 4 = 3x 4.  , 

2 < 3x 4 <14,     3x 

  4    2  -

  14.

 ii)  

6 < 3x <18 6 19 < 3x 19 <18 19

13< 3x 19 < 1,  

3x 19 < 0 3x 19 = 19 3x.   

1<19 3x <13 1< 3x 19 <13,   

  3x   19   

 1    13. 

 4_8453

    ,  

• 2 <1

• 3 2

)    1< < 3.  (  4)

)        .

  (  5)

)         -

 2 3 .  (  7)

)         

  .  (  9)

) 2 <1 1< 2 <1

 2 1< 2+ 2 <1+ 2 1< < 3  

) 3 2 2 3 2

 
3 2 3+ 2 1 5,     

    1  5.

) 1< < 3
2

2 1< 2 < 2 3 2 < 2 < 6  

 
1 5

3( )
3 1 3 3 5 15 3 3.

 

 
2 < 2 < 6

15 3 3

+( )

 
2+ 15( ) < 2 + 3( ) < 6+ 3( )

  
13< 2 3 < 3,

 

   2 3

    13  3.

) 1 5
1, , 5 0 1

1

1 1

5

1

5

1
1

 

 

1< < 3

1

5

1
1

( ) 1

5
< < 3,   -

  

 

    
1

5
  3.
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2  

 2_936

  :

= x 4 + x +1( ) x 4 x +1( )
)      x    A;  

   . (  12)

)       A  , 

   x. (  13)

)   x 4 0 x 4   x +1 0 x 1.  

     x 4.

) = x 4 + x +1( ) x 4 x +1( ) =

 
= x 4( )2

x +1( )2

= x 4 x +1( ) = 5  

 2_938

)   : 3< 303 < 4  (  12)

)     303   6 303 .   

  (  13)

) 

 3< 303 < 4 33 < 303
3

< 43 27 < 30 < 64,   

  .

)  303 > 6 303 303 + 303 > 6

 
2 303 > 6 303 > 6

2
303 > 3  

 
303

3

> 33 30 > 27,   .  

      , 

  303 > 6 303 .

 2_944

  : = x 4 + 6 x
)      x    A;  

      -

       x   

. (  13)

)  x = 5,    : 2 + 6 = 0  

         (  12)

)  x 4 0 x 4   6 x 0 x 6.  

  x 4, 6 .

)  x = 5   = 5 4 + 6 5 = 1+ 1 = 2  

  2 + 6 = 22 + 2 6 = 4+ 2 6 = 0.

 2_947

  : = x2 + 4 x 4

)      x    A;  

      -

       x   

. (  12)

)   x = 4,    : 

 2 = 2 10 5( )  (  13)

)  x 4 0 x 4   x2 + 4 0,  

    x .   x 4, + ).
)  x = 4   = 42 + 4 4 4 = 20  

  2 = 20( )2

20 = 20 4 5 =

 
= 2 10 2 5 = 2 10 5( ).  

 2_950

  : = 1 x x44

)      x    A;  

      -

       x   

. (  13)

)  x = 3,    : 

 3 + 2 + +1= 0  (  12)

)  1 x 0 x 1   x4 0,    

   x .   x , 1( .
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)  x = 3 :

 
= 1 3( ) 3( )4

4 = 4 3= 1    

 3 + 2 + +1= 1( )3

+ 1( )2

+ 1( ) +1=

 = 1+1 1+1= 0.

 2_952

  : = x 2( )5
5 .

)      x    B;  

       

      x   

. (  13)

)  x = 4,    : 2 + 6 = 4   

          (  12)

)  x 2( )5

0 x 2 0 x 2.  

  x 2, + ).

)  x = 4   = 4 2( )5
5 = 255 = 2   

 2 + 6 = 22 + 6 2 = 16 = 24 = 4.

 2_955

  : = 2( )6

  = 23( )6

)   : = 4  (  13)

)         

  : 2, 1, 23  (  12)

) = 2( )6

23( )6

= 2( )2 3

23( )2 3

=

 
= 2

2
3

23
3

2

= 23 22 = 8 4 = 4  

)   1< 2 13 < 23 1< 23    

   ( ) 

  = 4 > 0 > 2( )6

> 23( )6

 
2( )6

6 > 23( )6

6 2 > 23 .   

 1< 23 < 2.

 2_1276

  : 

= x2 + 4x + 4

x + 2
+ x2 6x + 9

x 3
.

)           x, 

        

.  (  12)

)   2 < x < 3,       
,    x.  (  13)

)      ,   

      x.   

  x + 2 0 x 2  

  x 3 0 x 3.  , x 2, 3{ }.

)       

 2 < x x + 2 > 0   x < 3 x 3< 0.

 
=

x + 2( )2

x + 2
+

x 3( )2

x 3
=

 

x 2

x 2

x 3

x 3 x 3 0

x 2 0 x 2

x 2

x 3

x 3
1 1 0,  

 .

 2_1300

   : 

A = 2( )6

, B = 33( )6

, = 66( )6

.

)   : A+ B + = 23.   (  13) 

)    : 

 33

  66 .

     . 

  (  12)

) A+ B + = 2( )6

+ 33( )6

+ 66( )6

=

 = 2
6

2 + 3
6

3 + 6 = 23 + 32 + 6 = 8+ 9+ 6 = 23  

)  B = 9   = 6,  B > ,  

 33( )6

> 66( )6

,  ,    33  

  66  ,   33 > 66 .
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 2_3382

  : = 3

5 3
+ 5

5 + 3
.

)   : = 4.   (  12)

)    : x + = 1.
  
(  13)

) = 3

5 3
+ 5

5 + 3
=

 

= 3

5 3

5 + 3

5 + 3
+ 5

5 + 3

5 3

5 3
=  

 

= 15 + 3
2

5
2

3
2
+ 5

2

15

5
2

3
2
=

 
= 15 + 3

5 3
+ 5 15

5 3
= 8

2
= 4   

)
 
x 1

4

x 4 1

 
x + 4 = 1 x + 4 = 1( ) x = 3 x = 5( )

 

 2_4311

  = x 2( )2

B = 2 x( )3
3 ,  x  .

)     x    A;

  (  7)

)     x    B;

  (  8)

) N   ,   x 2,   A = B.

  (  10)

)  x 2( )2

0,      x .  

)  2 x( )3

0 2 x 0 2 x x 2.   

    B    

 x , 2( .

)    x 2       

  B  

 
A x 2

2

x 2
x 2

x 2 2 x     

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

    x 2   A = B.

 2_4314

 = 53 , = 3, = 56 , :

)    = 15  (  15) 

)     , . (  10)

) = 53 3 56 = 5
1

3 3
1

2 5
1

6 =

 
= 5

2

6 5
1

6 3
1

2 = 5
2

6
+1

6 3
1

2 = 5
3

6 3
1

2 = 5
1

2 3
1

2 = 5 3( )
1

2 =  

 = 15
1

2 = 15

)     ,       

  . . .    ,   

   :

 • = 53 = 522 3 = 256

 • = 3 = 332 3 = 276

  25 < 27,    256 < 276 ,  < .

 2_4316

 A = 2 3, B = 2+ 3,  :

)   A B = 1.   (  12)

)        

 = 2 + 2.   (  13)

) AB = 2 3( ) 2+ 3( ) = 22 3
2

= 4 3= 1

) = 2 + 2 = A+ B( )2

2AB =

 
= 2 3 + 2+ 3( )2

2 1= 42 2 = 16 2 = 14  

 2_8173

        -

  ( ):

2 1,41

3 1,73

5 2,24

7 2,64

)     ,     

  (   ) 

      

  20, 45 80.   (  12)
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)         -

        

     
3 20 + 80

45 5
;

  (  13)

) 

 20 = 4 5 = 4 5 = 2 5 2 2,24 = 4,48,

 
45 = 9 5 = 9 5 = 3 5 3 2,24 = 6,72,

 
80 = 16 5 = 16 5 = 4 5 4 2,24 = 8,96.

)

 

3 20 + 80

45 5
= 3 4 5 + 16 5

9 5 5
=

 

= 3 4 5 + 16 5

9 5 5
= 3 2 5 + 4 5

3 5 5
=

 

= 6 5 + 4 5

2 5
= 10 5

2 5
= 5  

2  

 2_485

   x = x + 2 1,    

.

)        

  : 1( )x = 1( ) +1( ) ,   

  (  8)

)            -

         

 . (  8)

)           

     -

;     .

  (  9)

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

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

)  1 0 1.   1      

 x =
1( ) +1( )

1
x = +1.

)       ,    

  0x = 0,    1= 0 = 1  

 1( ) +1( ) = 0 = 1 = 1( ). 
  = 1.

 2_507

  : 2 9( )x = 2 3 ,    

1( )
)        ,  

  . (  6)

)       ,    

 1( )      . (  9)

)       ,     

  1( )    4. (  10)

) = 0, = 1 = 2 1( )  

  9x = 0, 8x = 2   5x = 2.

) 1( )        

 2 9 0 3( ) + 3( ) 0 ±3.

) ±3    1( )  

 2 9( )x = 2 3 x =
2 3
2 9

 

x =
3( )

3( ) + 3( ) x =
+ 3

.   

 
+ 3

= 4 = 4 + 3( ) = 4 +12

 3 = 12 = 4.

 1  
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 2_1055

  : 2 1( )x = +1( ) + 2( ),   

 .

)      = 1    = 1.

  (  12)

)           

;     .

  (  13)

) = 1    

 1 1( )x = 1+1( ) 1+ 2( ) 0x = 6,  .

  = 1    

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

)         -

     ,  
2 1 0 2 1 ±1.

 2_4302

   + 3( )x = 2 9,
 

 

.

)       :

  i) = 1,  (  5)

 ii) = 3.  (  8)

)       ,     -

        

 . (  12)

)  i)  = 1     

1+ 3( )x = 12 9 4x = 8 x = 2.

  ii) = 3    

3+ 3( )x = 3( )2

9 0x = 0   -

 (  ),  x .

)        ,  

+ 3 0 3.

   , 3( ) 3, +( )   

   ,   :

 
+ 3( )x = 2 9 + 3( )x = 3( ) + 3( )

 
x =

3( ) + 3( )
+ 3

x = 3.

 

2  

 2_481

   x2 2 x + 4 1( ) = 0,
 

 -

.

)      .  

    (  8)

)         -

   .  (  8)

)  x
1
, x

2
     , 

        :

 
x

1
+ x

2
= x

1
x

2
 (  9)

)     x2 + x + = 0

  = 1, = 2   = 4 1( ).    

 
  = 2 4 = 2( )2

4 4 1( ) =

 
= 4 2 16 +16 = 2 4( )2

.  

)    ( )  

  = 2 4( )2

0,      

     .

)  x
1
+ x

2
= S = 2  x

1
x

2
= P = 4 1( ),  

    

 
x

1
+ x

2
= x

1
x

2
2 = 4 1( )

 2 = 4 4 2 = 4 = 2.  

 2_483

)     2x 1 = 3.  

  (  12)

 2  
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)   ,  
 

<
 

      

 ( ),     
 

x2 + x + 3= 0.  (  13)

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

) < , = 1 = 2.

     x2 + 2x + 3= 0  

 = 22 4 1( ) 3= 16  

 x
1,2

= 2 ± 16

2 1( )
x

1
= 2 4

2
= 6

2
= 3

x
2
= 2+ 4

2
= 2

2
= 1

.

 2_493

)     x 2 = 3.   

  (  10)

)        -

      ) .  

 (  15)

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

x = 2+ 3 x = 2 3( )  

)  x
1
= 2+ 3  

 x
2
= 2 3,   x

1
+ x

2
= 4

 
  

 x
1
x

2
= 2+ 3( ) 2 3( ) = 22 3

2

= 4 3= 1.  

      x
1
, x

2
 

  x2 x
1
+ x

2( )x + x
1
x

2
= 0 x2 4x +1= 0.

 2_496

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

.

)      .  

           (  8)

)         -

   .  (  8)

)  
 
x

1
, x

2  
     , 

        :

 

x
1
+ x

2( )2

+ x
1
x

2
+5 = 0

 
(  9)

)   = 2( )2

4 1 4 1( ) =

 
= 4 2 16 +16 = 2 4( )2

.  

)          

 0 2 4( )2

0,    .

)  x
1
+ x

2
= 2

 
 x

1
x

2
= 4 1( ).   

 
x

1
+ x

2( )2

+ x
1
x

2
+5 = 0

 
2( )2

+ 4 1( ) +5 = 0 2( )2

+ 4 +1= 0  

 
2 +1( )2

= 0 2 +1= 0 = 1

2
.  

 2_1005

   = 1+ x
x 1

  = 2

x2 x
,  

  x   .

)          

, : x 1 x 0.  

 (  12)

)       x     

= .          (  13)

)  x 1 0 x2 x 0( )

 
x 1 0 x x 1( ) 0( )

 
x 1 0 x 0( )  

  x 1 x 0( ).

) = 1+ x
x 1

= 2

x2 x

 

x 1+ x( )
x x 1( )

2

x x 1( ) = 0

 

x2 x 2

x x 1
0

x 1,x 0

x2 x 2 0

    = 12 4 1 2( ) = 9    
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x
1,2

= 1± 9

2

x
1
= 1 3

2
= 2

x
2
= 1+ 3

2
= 1

.

   x = 1  ,  x = 2.

 2_1007

)      : 2x2 +10x = 12.   

  (  15)

)    :
2x2 +10x 12

x 2
= 0.

  (  10)

) 2x2 +10x = 12 2x2 +10x 12 = 0.  

    

 = 102 4 2( ) 12( ) = 100 96 = 4     

 x
1, 2

= 10 ± 4

2 2( )
x

1
= 10+ 2

4
= 8

4
= 2

x
2
= 10 2

4
= 12

4
= 3

.

) 

  
2x2 +10x 12

x 2
= 0

x 2

2x2 +10x 12 = 0

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

 2_1093

  : = 1

5+ 5
, = 1

5 5
.

)   :

  i) + = 1

2  
(  8)

 ii) = 1

20   
(  8)

)      2    

   A  B.
 

(  9)

)  i) + = 1

5+ 5
+ 1

5 5
=

= 1

5+ 5

5 5

5 5
+ 1

5 5

5+ 5

5+ 5
=

 

= 5 5

52 5( )2
+ 5+ 5

52 5( )2
= 5 5

25 5
+ 5+ 5

25 5
=  

= 5 5 +5+ 5

20
= 10

20
= 1

2
. 

 ii) = 1

5+ 5

1

5 5
= 1

52 5( )2
= 1

25 5
= 1

20

) S = + = 1

2
P = = 1

20
 

     2    

   

 
x2 Sx + P = 0 x2 1

2
x + 1

20
= 0.

 2_1275

   2x2 +5x 1.

)           

 , x
1  

 x
2
.  (  6)

)      : x
1
+ x

2
,

 
x

1
x

2  
 

1

x
1

+ 1

x
2

.  (  9)

)     2    

    
1

x
1

  
1

x
2

.
 

(  10)

)
 

= 2, = 5, = 1,

 
= 2 4 = 52 4 2 1( ) = 25+8 = 33> 0,   

         -

 .

)  x
1
+ x

2
= S = = 5

2
,

 x
1
x

2
= P = = 1

2
 

 

1

x
1

+ 1

x
2

=
x

1
+ x

2

x
1
x

2

= S
P
=

5

2
1

2

= 5.

)        
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1

x
1   

1

x
2

:

 

S = 1

x
1

+ 1

x
2

= 5   P = 1

x
1

1

x
2

= 1

x
1
x

2

= 1

1

2

= 2

     2      

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

 2_1298

 ,       

:

+ = 2   2 + 2 = 30

)   : = 15.  (  10)

)        

   ,     .  

 (  15)

)
 

2 2 30 30
2

 
2 = 30 = 15  

)           
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