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      , : 
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( )        ,    =19cm. 
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4.        .    200€   10%  

  . 
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  .  

    
    
   

,   
  site   

e-shop.  

       :    1800€.  
   85€  . 

( )        site   e-shop       
         ; 

( )            ,  
      ; 

6.             : 
    :  

" 5      2". 
    :  

"     7,      3  
    5". 

       ,       
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1.       
 

 
 

  20          
     .      20 .    

3 ,   2     0,50  .     20 
  ,        ; 

:  x   , y    z  . ,    
       : x+y+z=20 (x,y,z  )   (1) 

3x + 2y + 0,5z = 20       2    6x + 4y + z = 40         (2) 
  (1) z = 20 – x – y    z  (2)    6x + 4y + 20 – x – y = 40        

5x + 3y = 20   x = 20-3y
5

,            

20–3y      5, 

,   y  5,   x = 20-3 5
5

= 1   z = 20 –1– 5 = 14 

    1 , 5   14 . 
 

2. ' '    

 

    x, y, z > 0     2 2 2

1 1 1
x y z

; 

:            
       ' ' .      

      .  

 ² = 2

1
x

, ² =  2

1
y

   ² = 2

1
z

  , ,  > 0 (1) 

           ,    
   ,   : ² + ² = ².       

      :   = 3,  = 4   = 5    (1) 3² = 

2

1
x

, 4² = 2

1
y

  5² = 2

1
z

.  x² = 2

1
3

  x > 0,   x = 1
3

,  y = 1
4

 z = 1
5

. 

 

          
    x, y, z ; 
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    (4   . .)      
  : 

  ,      >    x= 2– 2, y=2   z= 2+ 2   
 . 

 ,  x, y, z        ,   ·x, ·y, ·z 
  . (2) 
,  3  .  ,          

     . 
,      x, y, z     

2 2 2

1 1 1
x y z

     x = 2·3,  y = 2·4,  z= 2·5, 

                                                         x = 3·3,    y = 3·4,    z = 3·5  
                                                         x = 4·3,    y = 4·4,    z = 4·5. . .  

     :      

 

 
        

 ;    
     

      
(250  . .    

),     
      

" ".  
 

          3 .  
 

           
            

 . 
:     x + y =   ,       

    ,    . 
       (x0,y0),     (x,y),     

 0 0x x t, y y t,   t   ( ) 
 

 ,   ,   
      

,      3x + 2y  = 20 
,        
(3, 2)    1   20. 
 

          
       (     

 x² + y² = z²). 

 

 P. Fermat (1601–1665)     : x  +y  =z  
 ,        2,  

       : "    
    ,        

  ".     Fermat    1994 
  A. Wiles,    350       

   . 
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1)     =
3 5 9 17 33 65 129 257 513+ + + 10
2 4 8 16 32 64 128 256 512

.  

            . 
:       (  10)    1  

      . 
 
2)   !  1·2·3·4·5···· ,     .   
4!=1·2·3·4=24 

       ; 
) 98!·99!     ) 98!·100!       ) 99!·100!       ) 99!·101!       ) 100!·101! 

3)                
      .        .      

         ; 

 

4)            .  

 

 
             

            
   5  . 

          ; 
 

 
5)      .          

       .   3     : 

)        
)       24€  

        ; 
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1,25×1,25 = 1,56  .     1,56    25%   
0,75×1,56 =1,17       25%   0,75×1,17  =0,88  

.         0,12      
 ,  , 12%. 

2)             ,   16  ,  
 +30    ,   31  ,   +62 .  

       ,    +32,    : 
 +62= +30+ +32   .  

    ,    +28,     
+62= +30+ +28    =4 .       . 

 
3)               

    .  
      : 

 

 1h 30min 20min 10min 5min 

 
 3600 1800 1200 600 300 

 300 150 100 50 2,50 

  
   6:10        600    12  

     50    6.         
 1250.    122,50,            

7:00 . .  
  6:55       122,50 ( ;)        

    45min. 
 
4)   uA    , u     , u      

  s    .  
         20m          
  s-20       s .       

   : 
A B A

s s-20 s s-28 s s-10= , =   =
u u u u u u

.  

      : 
B

us-20 s-28 s=   =
u u u s-10

    

  
s-20 s=  
s-28 s-10

    s=100m. 

5)         .    1.518   
     1.518   300    200. 
        1.518       

       .  
   1.518      1.518=2×3×11×23.   

       1.518      
 2, 3, 11  23.  

        200    300 
   11×23=253. 

  253       1.518:253=6 . 
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     . 
 

 
  “x”    ,  

      “y”,   
 «  ». 

 

 
    x  y,    

     .  
 

 
        

     
. 

 
      

     .  ,  
       

  y=2x. 
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         .      

         0,6    . 
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         ,     
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      .  
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,        ,  

       . 
           

  2   .    
          

.        
         

        . 
 

          
          

             
                

.           y   
    x    ,      

 ,           y= x.    
   y=0,6x.  

     ,  
       y= x+ . 

      2      2 
km/h        y=2x+ .  

           
    (1,0). 

  y=2x+   x  1  y  0  
: 0=2.1+ ,  =-2,      y=2x-2. 

           
            

    .          
      : 

            x 
 y.            y  

  0,6   x,     y   
   0,6x.     : 0,6x=2x-2     

  x.         : 0,6x=2x-2    

6x 20x 20    20 10x
14 7

.     x     

  : 6 6 10 6y 0,6x x
10 10 7 7

.         

  10x
7

 6y
7

.          

       : 
10 6,
7 7

= 
3 61 ,
7 7

.    

                 
       . 

y = 0,6 x
  

y = 2 x - 2
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 .  

      “ ”    : 
x+ y= .  

6 3y = 0,6 x 5y = 3x 3x - 5y = 0y =  x y =  x
          10 5

y = 2 x - 2 y = 2 x - 2 2x - y = 2y = 2 x - 2 y = 2 x - 2
 

        ,    
          : 

3x - 5y = 0 ( 2)
  

2x - y = 2 3
         

-6x +10y = 0
  

6x - 3y = 6
 

      ,      

,    : -6x+10y+6x-3y=0+6    7y=6 6y
7

.

             : 
6 102x - y = 2      2x -  = 2  14x-6=14  14x=20  x=
7 7

 

:            
        (   ). 

 

 
     ,         .  

        . 
 

         
             

      .    
        

            
   .       

      . 
 

 

       ,  
   ,     

       
.  
 ,      

         
          

    0,6   .     
       ,   

        
     ,    

  .  
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 : 

 
1  :               

        . 
2  :             

   . 
3  :               

    . 
            
     .     

            
 .          

        ( )   
   .  

1)  : 
2 x+2 y =12

  
x + y = 6

    
2 x+2 y =12

  
y = 6 - x

     

2 x+2 (6 - x) =12
  

y = 6 - x
  

12 =12
  

y = 6 - x
      

        
. 

  : 
1( )2 x + 2 y = 12 2  

x + y = 6
       

x +  y = 6
  

x + y = 6
 

             
   0=0    . 

 

 
2)  : 

x +  y = 2
  

x + y = 6
           

x  = 2 - y
  

x + y = 6
       

x  = 2 - y
  

2 - y + y = 6

      
x  = 2 - y

  
2 = 6

     

        
      . 
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   : 
 

x +  y = 2
  

x + y = 6
       

     

x + y = 2 ( 1)
  

x + y = 6
     

     

- x - y = -2
  

x + y = 6
 

           0=4  
         . 

 
  

1)        
  : 

) 
y = - x + 3

  
2x + 2y = - 4

)
2x + 2y = - 4

  
y = - x - 2 

)
y = -1

  
y = - x + 3

)
- 3x + 2y = 11

  
2x + 2y = - 4

) 
2x + 2y = - 4

  
- 3x + 2y = 11

)
- 3x + 2y = 11

  
y = - x + 3  

 
2)    : 

) 
2x - 5y = 1

  
7x + 3y = 24

) 
2x - 5y = 9

  
10y - 4x = -18

)
3x + y = 11

  
- 6x - 2y = 5

 

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

3)    : 

2x  + y = 16
3  

yx +  = 14
4

( : (x,y)=(12,8)) 
 

4)  
4x  ... y = - 6

  
... x + 3y = 13

      .     

       :  (x, y)=( -4, -2). 
 

5)       

2x-1 y 2  = 4 - 
3 4  

x 3 x-y -  = 3
2 3

   
8x + 3y = 46

  
x + 2y = 9

 

    .                
( : (x, y)=(5,2)) 
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6)       

2(x 2) ( 2y x)(x 2y) x
  x 4y 3 = 2y - 

4 2

   

3x + 2y = - 4
  

x - 4y = - 6
     .      

7)     =3x2y3 , B = 21 xy
3

   (x)= (x- )3-x(x2+ )-  . 

)        ,       x,     
  x  y       x=(-1)2021  y= 12021. 

)         A B   x,        
A B   x  y       A B      
( )     P(x) = 3x2-5x-2    . 

)  x1 ,x2      (x)   x1, x2       
 

1 2

2

x + x ( x - y ) = 5 - x y
  x x 3y1 -  = x +6 - y 

5
    

2x + 7y = 15
  

-5x + 16 y = - 4
        . 

8)            
100 ,   /  5      10 

.            
/ . 

 

( )           . 
( )         ; : (x,y)=(4,8) 

 
 

  .,  .,  .,  .,  . 
(2012)  ’  ,  –  
 

  . (2018).       – ,    
, - .  

 

  .,  .,  .,  .,  . (2007) 
 

   ,    . 
 

 , . . . (2010).       . 
   03. 

 

 , . (2017).          
   ,   3       

   
 

 , ., & , . (2015).    .

 , . (2014).         
  (Doctoral dissertation). 

 

 Kaplan, W. (1962). Operational methods for linear systems (Vol. 4). Reading, Mass.: 
Addison-Wesley. 
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 4      50%       1. 
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     4        1     1 

       4,        
    1.          

                 
;  

 
             30%   
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 : 
           ,   . 
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          ,   1:4. 

 

 1   2  
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1:4 ( ;) 
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 3   4  
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       1  

     
      

      =   
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1:4 ( ;) 

    
       1  

     
      

     =   
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1:4 ( ;) 
 

 5  

 
5 )       

       
 , ,   ,    

    ,     
,    .  
     

      
1:4 ( ;) 

5 )       
       

 , ,     
=4 , =4   =4 . 
     

      
1:4 ( ;) 

 
               

;        ; 
      . . 1: 1000.   ;  1 

        1000    . 
   ;  ; 

        ;      
   1:4       ; 
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 1 :    //   

        .  
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  //    (  
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(  )         ,      

   
 

6 2
3
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      ,  : 2
4,5

  =9cm  

8 2   =4cm. 

 2 :    

  ( 090 ),      
  =3cm,   � .   
=2cm  B =8cm    

  . 
 

        : 090    ,  

        8
3

  
2

 

8
3 2

  16
3

cm. 
 

  : 
 1 :    4        (  2).  

       ;    4   
  ,            

 ( 2).          ( ;)  
 

 
 1  2 

 

 2 :         5,4m x 3,2m  
    2   ,  80 .      

       ,   .   
           4   

  .     ;   ; 
   ;      ; 

 3 :       (        
  )             

1:3  3:1. 

 4 :     : 
//   // .  =15cm, =10cm 
 =20cm,      . 
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       ; 
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    . 
      . 
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   ,       E      
           (   )   
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            ,   
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          E ,    ,  
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  E         (     

    ,      )   E . 

             . 

     E = (3).  (     )  
             

 .     .  
           . 

         ; 
      60 . 
        ; 

          E   ;  
   60 .  ; 

   E    EEE  (4). 

       E  (5). 
   (4)  (5),       ,      , 

  E = ,     (3)      . 
         . 

E  
 
 
 

E  

E  

E
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          . 

   E       : 

          =             (1) 
          =             (2) 

 E     =         (3) 
     (       ),    ,  
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  ; 

       .  
   = ,         . 

      i). 

II.      B .  
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       . 
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   E    E   E . 

       . 
     ; 

       B ,       

       E ,      ; 
     . 

          : "       
     ". 

    ;  
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      ). 

III.     . 
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      ,  PE . 
       ,       . 

       . 
 

E  

E  

E  

E  

A  

AP  

PA  

AP  
 

            .  

      ,  E   .  

               
   . 

   AP   A    ,      E , 

. 



 -------------------------------------------------------------------------------     -     ---------------------------------------------------------------------------  

 A  119 (2021) .3/37 

     AP .  

  AP         (4)   = ,   

AEBAP ,      . 
       . 
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        ; 
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         : 
 
 
 
 
 

 

         : 
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        ,   E  
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         .   
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     AP    A ,        
 .         .  
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1)    
          , 

:  
   ,    ,   , 

mental arithmetic, mental mathematics, mental computation, . .,  
    , , ,   

2,  3       , 
     -  4. 

            
 : 

        ( , , 
. .)  

       . 
 «…   ,       

   …» 
 «      , …    , …  

  »2 
  «        ,     

             
    »1 

2)       
             

 :  
 

                                                 
1   ’     ( ) 
2          ,  , 2007. 
3  Teaching children to calculate mentally, Department for Education, UK, 2010.  
4  Junior Mental Calculation Championship, European Championship in Mental Calculation, Mental Calculation World Cup. 
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9 (32)  4 (22),     225 (152)  196 (142),     6.400 (802)      6.241 (792) 
    :   9=4+(3+2),     225=196+(15+14),     6.400=6.241+(80+79) 

     ,        
,     : 

 
    :   

   1     . 
 
3)    

 1   
   : 

 
 2   

   ,        ,  
,        :  

  2     :  

 
        ,     
,       : 

 
  2     1  .  

 3  
           

, ,  ,    «     
 5» 5       (3  ) :    

 
:    25 (  75),      5   2 (   7). 

 ,   ,    25 (75)     
:           

        : 
                                                 
5  Squaring numbers that end in 5, Rick Garlikov, http://www.garlikov.com/math/SquaringNumbersEndingIn5.html 
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  ’ ;  .,  .,  .,  ., 
 .,  , ISBN 978-960-06-2766-4. 

  ’ ,  .,  .,  .,  .,  , 
ISBN 978-960-06-2718-3. 

  A’ ;  I.,  X.,  .,  .;  
; ISBN 978-960-06-2670-4. 

         ,  ., 2007, 
  –    –   ,  
 .  

 Teaching children to calculate mentally, Department for Education, UK, 2010, Crown (Ref: 00365-
2010PDF-EN-01), https://dera.ioe.ac.uk/778/1/735bbb0036bed2dcdb32de11c7435b55.pdf  

 Squaring numbers that end in 5, Garlikov R.,  
 http://www.garlikov.com/math/SquaringNumbersEndingIn5.html  
 Mental computation: Is it more than mental architecture? Ann Heirdsfield, Centre for Mathematics 

and Science Education, Queensland University of Technology (QUT), Annual Meeting of the 
Australian Association for Research in Education Brisbane, Sydney, 4 – 7 December 2000. 

 Mental Calculation World Cup, https://worldmentalcalculation.com/mental-calculation-world-cup/ 
 2020, Junior Mental Calculation Online Championship,  

https://worldmentalcalculation.com/2020/06/04/junior-mental-calculation-online-championship-
2020/  

 2019 European Championship in Mental Calculation,  
https://worldmentalcalculation.com/2019/02/11/announcement-of-the-2019-european-championship-
in-mental-calculation/ 
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2)        1      : 

)    3 3 3 2 2 23  (  
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)  + + =0,     3 3 3 3  
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2 2 2 2 2 2 2

2 2 2 2 2 2 2 2

(x y ) (1 x ) (y 1)
(1 x )(y 1) (x y )(y 1) (x y )(1 x )

 

3)           .     6 
     1€ .     8     

 1,5€ .        ; 
4)      ( , )       o  

: 1 1 1
+

. 

5) )       ( )    x. 
(  1).           x. 

)     ( )    y. 
(  2).            y. 
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1)      ,   : 

1 1 1 1 1
2021 2022 2023 2024 2025

.     : 

5 1 1 1 1 1 5
2025 2021 2022 2023 2024 2025 2021

   :  

2021 1 2025
1 1 1 1 15 5

2021 2022 2023 2024 2025

  404,2< <405     

      404. 
 
2)            

   .  

 

 
           

           ,  
x 5=

6 2
  

x=15cm.       215cm 8cm 60cm
2

 

 
 
3)   , ,      ( ;).  
To     : (6-x)2=x2+9  

   
9x=
4

        

 
27
8

 .       

   
27
4

    

      18-
27
4

 . 

 x     =6-
x   

 = 6-x. 

4)     x2=3x+      .     

  x2-3x- =0   : 2 3 9 9x 2 x+ =0
2 4 4

       .  

  23 9(x ) =0
2 4

       
9
4

    

    x=
3
2

           (
3
2

, 
9
4

). 

5)         x2-3x+1=0   2-3 +1=0  2=3 -1 

(1)  2+1=3  (2).   =
5 4 3 2

2

2 -5 +2 -8
+1

,     (1)  (2) : 

=
2 3 2 2(2 -5 +2 -8) [ (2 -5)+2 -8)] [(3 -1) (2 -5)+(2 -5)-3]

3 3 3
 

2
2[(2 -5) 3 -3)] (6 -15 -3) (2 -5 -1)= (6 -2-5 -1)=

3 3
·( -3)= 2 3 = 1. 
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a b a b 2 4
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LES MATHEMATIQUES SONT LA POESIE DES SCIENCES 
Léopold Sédar Senghor (1906-2001)   

 
1.          30    

 .     ;  
2.     « »  :        
   ,           , 
   ………………………         1. 
 
      . .     94                                                             44 
               81+16=97                                               16+16=32 
                         81+49=130                                              9+4=13 
                                   1+9+0=10                                             1+9=10 
                                               1+0=1                                               1+0=1 
         « »    100. 
3.           1,2,3,4,5.    ,     , 

   . 
1    2

 2  5  
  3  1
2     
 3  1  

4.     24 .  1
3

 .     1
4

 . 

    ? 
5.      1        10 . 

       4    2,5  ; 
6.            ,   

      (   )    
  12.    ? 

 

   .118 
    :    5,   2,    3 . 
 :    (5/7)4=0,26  26%.  

 :        ,    
           1 . 

 2021   ) 2021=43x47=(45-20) x(45+2)=452-22  
                 ) 2021=452-22=52 x 34  – 22  
                 ) 2021=(40+3) x (40+7)=402 +10 x 40+21 =26 x52 +24 x 52 +52-22  
                      2021 = (50-7) x(50-3)=502-10 x50+21=54 x 22 –53 x 22 +52-22  

  
  (1+2+3+4+5+6+7)-(1+2)=28-3      7,  2  6,  3  5,  

4  4   5  3.  
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