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8.40 .  29cm 
9 .  32cm 
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==========================================================  .   .  
 

 1:   1  2    3    2.  
     ; 

 
:      ,        2   

3     ,        180  .  ,  
   . ,    90 =140  ,  =140 -90  ,  

=1500.  
 

 2:        
            

            
        x. 

     x=4 
 H         . 
       x    . 
           
           

  .  

 

        ; 
 

:  ,          . 
              

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

(x+2)·(x+2)  2 22x +6x+9=2x +6x+5 .  
           x     

. 
 

 3:         2    3 
km.            1 ; 
 

:            2  
  3 km.   ,      1    

60 .    2 3=
60 x

,  2x = 180  x = 90km.  
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 4:   5     9  ,    
  ,       .  

       8          
   ; 

 

:           
    5     9   ,   

        . ,   8 
            

  .  9 x=
5 8

,  5x = 72,  72x= =14,4
5

. 
 

 5:       ,      
         ;  

 
 

)         
)                 

14% 
)            . 
)               

 . 
)    .  

 

:                14% 
.              

   80.           
  80    0,14   ,    

0 148 =0,14=
100

.           80    

 , 0   58 = =
  x

,  14 5=
100 x

,  500x= m
14

.  

       14%         80    

 500 =35,71m
14

   . 

            13m    
    ,    2 2 25 +x =13 ,  

2 2 2x =13 -5 =169-25=144   2x = 144 ,  =12m. 

   50012m m!
14
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 6:             
   .  

 

      ,  
        
           

   .      180€  
     20€    100€.  

     ; 

:             280€. A  x  
           : x+ 20€ - 180€. 

          : x+ 20€ - 180€=100€ + 180€  
x=440€ 

 7:           10%,    10%  
     . 

)        ; 

)      10%      10%      
    ; 

:            
         .  

               x.  

) ,             x,    

  10%. H    10x+ x
100

,  1,1·x.  

,        10%.  

        , 10=1,1 x- 1,1 x
100

    99=0,99 x= x
100

.  

              
  1%. 

)  ,          
 x   ,           10%   

     10%.  
       .       x   

   10x- x
100

,  0,9·x.  

,            , 10=0,9 x+ 0,9 x
100

 

 =0,9·x+0,09·x = 0,99x.  
 

              x 
    1%.  
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      ..   

 
==============================================================     

1)      25%,       25%,   
 25%       25%. 
  ,  ,      ; 

2)         31      .  

    2€      .  
            
     .       

       . 

3)           . 

4)  ,  ,   ,     .    ,   
 20m       28m   A.        

10m  .         3 ; 
5)    1.521 .       

         .     
     200    300   3 .  
        ; 

   117 

1)      (  )   , o       
 . 

 3
75 60 50

  3,5
75 60 50

       

   . 

     5 2 5 6,5
150 60 150

     

6,5
30 30 30

   + + =30·6,5=195 ( ) 

2)         x+y+3x=180 (  )  y    
  .        0<x<y<3x<90. 

 

             
  1250    6 . .      , 

    ,          
     122,50.      
   ;  



 --------------------------------------------------------------------------------------------         ----------------------------------------------------------------------------------------  
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 x<y<3x   5x<x+y+3x<7x (       x+3x   
       x+y+3x=180).   5x<180<7x 
             26, 27, 28  29. 

3)     : < < <   1 1 1 1+ + + =1 .     

        =2  =3 ( ;) 

 1 1 1 1 1 1 1+ + + =1  +
2 3 6

           

    7.   =7  1 1 1 +7 1+   
7 6 7 6

 =42    

     (2, 3, 7, 42).         =8 
 =24,  =9  =18   =10  =15.     
 =4    =5  =20    =4  =6  =12. 

      (2, 3, 7, 42) - (2, 3, 8, 24) - (2, 3, 9, 18) - (2, 3, 10, 15) - 
(2, 4, 5, 20) - (2, 4, 6, 12).

4)              
 .               

      8        
( ;). 

     + =6 (1), + =10 (2)  + =11 (3)      
+ .    (1)+(3)  ( + )+( + ) = 17  ( + ) + ( + ) = 17   
+ =10  + = 7.  

 

5)               
 ( ; ).           
      .        
 ,   ( ; ).         ,    

         2=300   1=1200.  =1500. 
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      ::    
            

 
==============================================     –   
 

         
 4000  ,         .  

             
  ’         

  ,          . 

 

 

 

 

 

    ,       
          .  

 

 

 

 

 

 

 ,  ,        nindan,   
  ,     nindan,      sar (   
 36  ). 

 

 

 

 

 

        ,       
       16 sar. 



   :      
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   ,         
  x2 = 16,   x        . 

 
 
 
 
 
 
 
 
 
 

        x2–16 = 0. 
              ,   

 x         16,      
            

     .  
 
 
 
 
 
 
 
 
 
 

               
       3 nindan,    

     28 sar. 
 
 
 
 
 
 
 
 
 
 



   :      
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          x2 + 3x = 28,  
 
 
 
 
 
 
 
 
 
 

   28       ,      x2 + 3x – 
28 =0. 

            
  ,          

       . 
           

.  « »            
        . 
 « »,        

 ,     . 
  Al–Khwarizmi(           

Al–jabr  ),       , 
      .      

            . 

          ,   
     2       

. 
            

        . 

    2        
2x + x + = 0 , 0 .

  , ,     . 
         

2= - 4     . 
            

  .  
: 

 0 ,     2   : 1,2
- ±x =

2
 

 0 ,     1   0
-x =
2

 0 ,       ( ).



   :      
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    : 

) 3x2–5x+2=0 
) 5x2=2x 
) x2–16=0 
) x2–2x+1=0 
) 52+2x+1=0 

) x2– (1- 7 )x– 7 =0  
 

)    22= - 4 = -5 - 4 3 2 = 25 - 24 = 1 > 0

     :  1,2

- -5 ± 1- ± 5 ±1x = = =
2 2 3 6

 

 1
5 +1x = 1

6
 2

5 -1 2x =
6 3

)      25x - 2x = 0

1   (  ) 

   22= - 4 = -2 - 4 5 0 = 4 > 0

    : 1,2

- -2 ± 4- ± 2 ± 2x = = =
2 2 5 10

 

1
2 + 2 2x =
10 5

 2x = 0

2   (  ) 

 25x - 2x = 0  x 5x - 2 = 0  x = 0  5x -2 = 0  2x =
5

) 1  (  ) 

   2 2= - 4 = 0 - 4 1 -16 = 64 > 0

    : 1,2
- ± -0 ± 64 ±8x = = =

2 2 1 2
.  1x = 4  2x = -4  

2   (  ) 

2x -16 = 0 x - 4 x + 4 = 0  x -4 = 0     x + 4 = 0 x = 4   x = -4 .



   :      
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3   (  2x +  = 0 )  

2x -16 = 0  2x = 16 x = 16   x = - 16   x = 4   x = -4 

) 1  (  ) 

22= - 4 = -2 - 4 1 1 = 4 - 4 = 0       0

- -2-x = = = 1
2 2 1

2   (  ) 

2x - 2x +1= 0  2x-1 =0   x -1= 0   x=1  

)    2 2= - 4 = 2 - 4 5 1 = 4 - 20 = -16 < 0   .

) 
2

2= - 4 = 1- 7 + 4 7 =
2 22 2 21 - 2 7 + 7 + 4 7 = 1 + 2 7 + 7 = (1+ 7) > 0

    :

2

1,2

1- 7 ± 1+ 7 1- 7 ± 1+ 7- ±x = = =
2 2 1 2

 

1
1- 7 +1+ 7x =

2
  2

1- 7 -1- 7x =
2

 1
2x =
2 2

-2 7x =
2 1x =1 , 

2x = - 7

          
    .      

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

2= - 4      

0  2   1,2
- ±x =

2
 1 2x - x x - x  

0  1   0x = -
2

 2
0x - x  

0       
 

 
1)    : 27x 9x 2  

 
  

   22= - 4 = -9 - 4 7 2 = 81- 56 = 25 > 0

    : 



   :      
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1,2

- -9 ± 25- ± 9 ±5x = = =
2 2 7 14

 1x = 1   2
2x =
7

.

 : 2 27x -9x + 2 = 7 x -1 x - = x -1 7x - 2
7

 
2)       x       

2
3x -1

3x - 4x 1
    . 

  
      x       

.     : 23x - 4x +1 0

   22= - 4 = -4 - 4 3 1 = 16 -12 = 4 > 0 ,  1  1
3

     x 1  1x
3

.

             
   ,  : 

2

3x -1 3x -1 3x -1 1= = = =
13x - 4x +1 x -1 3x -1 x -13 x -1 x -
3

  x 1  x 1
3

. 

     2         
  ,  ,   . . .     

         : 
 

1  :  x   .  
           
    x        . 

 

2  :      x      . 
 

3  :     . 
 

4  :        . 

 
1)                

. x nindan         
x +3  nindan   .       28 sar   : 
x(x+3)=28  x2+3x=28  x2+3x–28=0      =121   

 :  x1=4  x2=–7.       x=4. 
 

2)          x  

  covid19  21 x - 4x - 4200 €
10

.  



   :      
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        10€ 
          

 3000€.       
      ; 

 
     x .    ,  

 x .    10 x €,   : 

2110x - x - 4x - 4200 €
10

.       3000€   : 

2110x - x - 4x - 4200 = 3000
10

 2 21 110x - x + 4x + 4200 -3000 = 0    - x +14x +1200 = 0
10 10

 

  = 676>0  x1=–60  x2=200.      x=200. 

  

1.    : 

) 2x = 5x     )  21 4x x+ 0
5 5

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

2.            : 
2

2

x -1=
x -2x+1

  
2

2

x -5x=
x -6x+5

 

3.           30. 
4.  50.000€           2  

     51.005€.    .  
5.     -6

1q = 2 10 Cb   -6
2q = 4 10 Cb     

 R  .        180 ,  

   R     . : 99 10
2

2

mN
Cb

  

6.         
   .    

    x m  
 x–6 m      

 12m .      
   8€   .  

      
      
  4608€. 

 
: 

 Struik D. J. (2008).    , ,  
( ). 

 , . (2003).      . , 
   . ,   . 

 Simon, D. (2005). Solving quadratic equations using reduced unimodular quadratic forms. 
Mathematics of Computation. 
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=========================================================================    
 

          '   
     (  )    

( – ). 
              , 

/  / ,        " "   
     ,    "   

".          : 
             

            
    ,       

   ,     " ". 
            

,      ,     "  
 "           

    . 
        ,      

  ,          
     ,       , 

,   . 
                

             
        ,   

       ,  ,      , 
 /           

  . 
     Excel           

 ,          . 
        . 

 ! 
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           4x–3   1–5x. 
     1  : 

              
                . 

+1     –3     

–5x      4x     

× 4x –3 × –5x +1 

           .  
          . 

   . 

   :   2  : 

+1 +4x –3 : 4x·(–5x) = –20x2 4x·1= +4x 

 –
5x –20x2 +15x –3·(–5x) = +15x –3·1 = –3 

× 4x –3 

 
              
    (  )  . 
    :  (4x–3)·(1–5x) = 4x – 20x2– 3 + 15x (     "  
") 

  :    3  : 

+1 +4x –3 +4x –3 

–5x –20x2 +15x –20x2 +15x 

× 4x –3 = –20x2 +19x –3 

 
           : +4x+15x=+19x 

    ,   . 
(4x–3)(1–5x) =  –20x2 + 19x – 3   

 
         . 

) (4x–5)·(7–x) ) (x–6)·(3x+1) ) (11–x)·(2x–3) ) (–2x–5)·(4x–1) 
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×     (4x–5)(7–x)=       

 
                 2  

. 
            .

) (4x–5)·(2x2+x–1) ) (3x2–6x+2)·(3x+1) ) (11–3x)·(x2–x+2) ) (–2x–5)·(4x2–3) 

     
    

  

–5 –10x2 –5x +5  

 
–10x2 –5x 

 
+5 

  

4x 8x3 +4x2 –4x 8x3 +4x2 –4x 
 

× 2x2 +x –1 (4x–5)(2x2+x–1) = 8x3 –6x2 –9x +5 

: (4x–5)·(2x2+x–1) = 8x3–6x2–9x+5  
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    . 

 
==============================================================     
 

1)    1
1 1 1 1 1

2021 2022 2023 2024 2025

.      

      .       
 . 

:     x         : 
x< +1.  ,       3,015   3. 

2)      =2   =
3
2

.  

 

 
 
 

           5cm.  
     . 

 

 
 
3)        .  

    3  6  .  
     , 

        
. 

4)   : 
2y=x  

y = 3x+            

  ,      (x, y). 
5)        x2–3x+1=0      : 

5 4 3 2

2

2 5 2 8
1

 

 
   117 

1)   2 2
x+x y+y=2+3 2  
x  + y  = 6

        .   

    2x·y=4+ 6 2 –2(x+y).        
     : (x+y)2=10+ 6 2 –2(x+y)      

(x+y)2+2(x+y) +1 =11+ 6 2    (x+y+1)2 = 2(3+ 2)   x+y= 2+ 2 … 
2) :     117     x  x>9. To 

  x>0.  



 ------------------------------------------------------------------------         ---------------------------------------------------------------------  
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    x2+80 x =36    .  
 36=100–64 = 102–82.  

   x2=36–80 x          
 .  

 x2+16x+64=36–80 x +16x+64     : 

x2 +16x+64=36– 2 40 x +16x+64  (x+8)2 =100– 2 40 x +
2

4 x     (x+8)2=
2

4 x -10 .           4 x -10 . 

 4 x -10 >0,  x 2,5  x>6,25 ,   x+8= 4 x -10   
x-4 x +18=0     y2–4y+18=0 (y>0),    (y–2)2+14=0   

. 
   4 x -10 <0  x <2,5  x<6,25   : x+8=10-4 x  

 x+4 x -2=0      y2+4y–2=0 (0<y<2,5). H   
  (y+2)2=6   ,    , y= 6 2

 x 6 -2  x=10-4 6  
     4 x -x 4( 6 -2)-10+4 6 8 6 -18  

3)    4    
 

1  2  3  4  

  
2  2+2=4  4+3=7 7+4=11  

 
    ,        

   ( )     .     5   
 11+5=16   6  16+6=22 ,  7  22+7=29 ,  8 

 29+8=37 ,  9  37+9=46     10  46+10=56 
. 

4)  (x–8)·(x+10)·(x+8)·(x–10) = (x2–64)·(x2–100)=x4–164x2+6.400.    
        ,   

  x4–164x2+6.400  x4–2·82·x2+822–822+6.400     
 (x2–82)2–324.             

   –324 ( ; ). 
5)  x2–13x+1=0    x 0      x   

     
1x+
x

          

4
4

1x +
x

.  
1x+
x

=13  2
2

1x + 169-2=167
x

( ; ).  

    4
4

1x +
x

=1672–2         

    4
4

1x +
x

  7 ( ; ) 
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         3   , 
,     1), 3)  4).  

   
           4)   . 

    ( ;)       . 
       1)  3). 

 

 

 



 --------------------------------------------------------------------------------------------         ----------------------------------------------------------------------------------------  
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   ,      2)    

«…      ,         
     . 

2x 80 x 36  (1).   x>0      2x 36 80 x     

36 80 x 0    36 80 x    36x
80

   x 0,45   x<0,2025         

236 x 0   0<x<6.          4 x 10 0 .  
     .  x   , ,   0  >0.  

2 2
2 2 2 2 2x 2       x 2  

3 34 2 2 24 2 24 4 24 . 

   (1)  : 4 2 2 4 2 3 36 80 (4 4 80 ) 36  
 4 2 2 4 26 80 36 2    3 34 4 80 0  (3)   (3)  

4   0  
3

3 2 2 2020 0 (4)      (5)    0     = 0    

(4) 20=0 .   (2)  
3 3 2

2 4 2
2

20 ( 20 )6 80 36   
6 3 3 66 3 2120 400 406 80 36 0  6 24 36 400 0  

  6 29 100      -2   2     
6 2 2( 9 100) : ( 4)    4 24 25 0 . 

 = 2     (5)   = 2    2 214   0.   
2 6   5    = 2   6   x 2 6,  

2
x 6 2 6 4 6 4 10 4 6    

4 x x 4 2 6 10 4 6 8 4 6 10 4 6 18 8 6 ». 

 
  

           2).   
,    . 
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=========================================================================== :

 

24      
9  13  2020 

       
 

 24        9 
 13  2020    ,     

         Covid-19      
.            

             
.           

 (MASSEE),             
   ( . . .) .     Zoran Kadelburg ( ), 

Emil Kolev ( ).          
               

      
  (    ),   

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

              
.    ,    24     

     ,          
 ,           

    . : 

      
       

  1      

      

  4     
  9     

             
, . 

              
      .      
     ,        

           
 

  
 1  

      ( ,b,c)      

 :       1 1 1b c
b c

  2 2 2
2 2 2

1 1 1b c
b c

 

:      ,b,c         ( ,b,c)  
,   ( , b, c)  ,     bc 0.      



 -----------------------------------------------------------------------------------------------------------------------------       ------------------------------------------------------------------------------------------------------------------------------------  
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:                                                    b bc c
b c . (1)

bc
 

     : 
2

2 2 2 2
2 2 2

1 1 1 1 1 1( b c) ( )
b

b c
b c c

 

   :                                   b cb bc c (2· )
bc

 

 b c   b bc c    0 ,  ,   (1), (2)     
  0 ,  22 22 ( b c) 2( b bc c ) 0 0 0b c     b c 0 , . 

,   (1), (2) : 2

( b c)( b bc c )( b c)( b bc c )
( bc)

 

  ( b c)( b bc c ) 0 ,  2( bc) 1 ,   bc 0 ,  bc 1 (3)  
   (1)  (2)    b bc c b c. (4)  

: 
3 , 4

( 1)(b 1)(c 1) bc ( b bc c ) ( b c) 1 1 ( b c) ( b c) 1 0.  
      , b, c    1,    (3)     

    .     ( ,b,c)       1t, ,1
t

  

t 0     . ,       ,  
     .      ,    

              

 ,        1t, ,1
t

  1t, , 1
t

  t 0     

 .  

 2 
   ABC  0ˆBAC 90   E          

  C  .   Z,    A,   AB, 
  AB=BZ.  (c)       AEZ.   (c)

  ZC     D   F     D   (c) . 
  FE  CZ    P.      (c)    Z 

   PA   T,      T,E,B,Z  . 
 

     PA     (c)   
 A.  

 E, D, Z,A  ,  EDC EAZ EAB .  
   EBA,ABC   ,   

EAB BCA .  EDC BCA. (1)  
  0FED 90 ,   0PED 90 ,  

(1)
0EPD 90 EDC  090 BCA EAC ,   

E,A,P,C        APB    
  ,        

ZPB PZB. (2) . 
, EPD EAC CBA EBA ,     

P,E,B,Z  .  
 1 

: 
E,A,P,C (2)

PAE PCE ZPB PBE PZB PZE   ,  PA   
  (c)    ,  . 

    PA , (c)   TA TZ , : 



 -----------------------------------------------------------------------------------------------------------------------------       ------------------------------------------------------------------------------------------------------------------------------------  
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0 0 0

0 0

PTZ 180 TAB 180 PAE EAB ECP ACB

PZB PZB PZB BPZ PBA.

2 2( ) 180 2( )
180 2(90 ) 2

 

  T,P,B,Z       P,E,B,Z   ,     
T,E,B,Z     . 

 3 
        : 
     A {1,2, ,n},     n 2.    

                 
   : 

      ,         
              

    1     .      
      . 

    ,         
  ,      . 
       ; 
:             
    n      A,      

             
       .   n   ,  

   ,         
. 

         n. ,    
    :   n 8       

        .   ,  
          ,  

  . 
  ,           

  2,   15   21,       
. 

 4 

       p  q     
q pp q

1
p q

   . 

:  p q .  
q pp q

1
p q

r   : q p (r 1)(p . )p q q) (1  

 (r 1)(p q) (r 1)q (mod p) ,       Fermat  
q p q (m d )p q o p ,   (1)  q (r 1)q (mod p) ,  0 rq (mod p) ,  p r    

 p, r   ,   p r.    (1) : q p (p 1)(p . )p q q) (2  
   p 2. ,  p ,      Fermat  : 

q p p (m qp )q od    (p 1)(p q) (p 1)p (modq) ,  (2)  p(p 2) 0 (modq) .  
(p,q 1)

q / p(p 2) q / p 2   :             q p 2 p. (3)  
  (2) :  q p p pp q 0mod(p 1) 1 q 0mod(p 1) q 1mod(p 1). (4)  

 (q,p 1) 1    k     q     
1mod(p 1),     k p     (4)  k p ,  k 1 ,    

p 1 p 1 q 1q 1 p q ,    (3). ,  p 2    (2) :  
2q2 q 2 (5)q .   ,       n 6   
2n nn2 2 ,    (5)  q 5 .     (5)   q 5 ,     

    (p,q) (2,5).  

1 2 3 4 5 6 7 8
2 3 1 4 5 6 7 8
2 3 4 1 5 6 7 8
3 2 1 4 5 6 7 8
3 2 4 5 1 6 7 8
3 2 4 5 6 1 7 8
4 5 3 6 2 1 7 8
4 5 3 6 7 8 2 1
4 5 6 7 3 2 1 8
4 5 6 7 3 2 8 1
4 5 6 7 8 3 2 1
5 4 3 2 1 6 7 8
5 4 3 2 6 7 1 8
5 4 3 2 6 7 8 1
5 4 6 3 2 1 7 8
5 4 6 3 7 8 2 1
6 7 5 4 3 8 2 1
6 7 5 4 8 3 2 1
6 7 8 5 4 3 2 1
7 6 8 5 4 3 2 1
7 6 5 8 4 3 2 1
8 7 6 5 4 3 2 1
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81     
  “  ”, 6  2020 

  
  

 1 (  5) 
      : 

17 16 31 31
0

16 3115 31

6 12 8 20
2 2020

6 43 10
. 

  

     
17 16 31 31

0
16 3115 31

6 12 8 20
2 2020

6 43 10
 

16 1 15 31 31
0

16 15

16 15 31 31
0

15 3116 0 31

16

6 6 12 12 8 202 2020
6 4 103

6 12 8 206 12 2 2020
3 6 4 10

6 2 12 2 2 2 2 2020

6 2 15 31 31

1616

6 ( 2) 2 1 2 2 2020

6 2 6 2 1 0 2020 0 1 2020 2020.

 

 2 (  7) 
             

.             .   
              6 .   

               
   .          ,   

     .          
               . 

 
           ,    

       11,       : 
 

1 2 3 4 5 6 7 8 9 10 11 12 
11 10 9 8 7 6 5 4 3 2 1 0 

 

,               
,     . 

     ,          
      . ,     

,                
   ,   1      ,  2    3, 

4, … 12, . ,            
    . 

 3 (  8) 
                 

.                
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, : 3 3 3 37 0 mod 7 , 7 1 7 2 7 4 1 mod 7  

3 3 37 3 7 5 7 6 1 mod 7 .  

  :       6 3 6 32 4 1 mod7 , 3 9 1 mod7 ,  
6 66 6 65 2 2 1 mod 7 ,6 1 1 mod 7 ,  

  6 6 6 62 3 5 6 1 mod7 , . 

,   6 , 0,1,2,3,4,5 ,    : 
6 6

6 6

2 2 2 2 mod 7 , 3 3 3 3 mod 7 ,

5 5 5 5 mod 7 , 6 6 6 6 mod 7 .
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                                      0 1 24 mod7 , 2 mod7 , 4 mod7 ,  

3 4 55 mod7 , 2 mod7 , 4 mod7 ,  
       0    1 modulo 7      
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“Clouds are not spheres, mountains are not 
cones, coastlines are not circles, and bark is not 
smooth, nor does lightning travel in a straight 
line”                                       Benoit Mandelbrot 
“     ,    -

 ,     ,   
     ,   -
     ..” (  

      
“The Fractal Geometry of Nature”)

              -
 ,    2   ,    
 ,       ,  

 .            
            

 .            
               

    . 

             
«    fractals»    « ».     , 

           .  fractal  -
           -  ( -
            )  .   
     ,   ,  ,   -
   ,    Fractal      

          .

            
.              -

  . 
 

 

      fractals:    Sierpinski (  
Sierpinski Sieve),    Sierpinski (Sierpinski Carpet),    Menger,  -

  Koch (Koch Snowflake). 



 -------------------------------------------------------------------------------------------------------------     fractals   ---------------------------------------------------------------------------------------------------------  

 A  118 (2020) .2/46 

 

     
     -

   Sierpinski, -
   : 

1.     -
      

  . 
2. ,      -

     
      
   . 

3.  ,      
,    -

 : 

 
4.          . 
5. ,               . 

              



 -------------------------------------------------------------------------------------------------------------     fractals   ---------------------------------------------------------------------------------------------------------  

 A  118 (2020) .2/47 

   -        
 .         fractals  . 

       Sierpinski. 

 
  
              ,   

   ,    ,       
         .      

      ,   ,      
              

      .         -
         ,       

 .                                                                                                              . Einstein 
: , . (2005).      fractals  -

 .    , (22), 299-310.  
Falconer, K. (2004). Fractal geometry: mathematical foundations and applications. John Wiley & Sons. 
Fraboni, M., & Moller, T. (2008). Fractals in the classroom. The Mathematics Teacher, 102(3), 197-199. 
Mandelbrot, B. B., & Frame, M. (1987). Fractals. Encyclopedia of physical science and technol-
ogy, 5, 579-593. 
Prusinkiewicz, P., & Lindenmayer, A. (2012). The algorithmic beauty of plants. Springer Sci-
ence & Business Media. 
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   .         
,   –     ,  Chuquet 

«  » (1484)  ,  Clavius (1608),  Claude–Gaspard Bachet 
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   o     Fibonacci,  Euler,  Newton,  
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1)   ; 
   0,9>0,10   0,100=0,1000 

 
2)   

          11. 
 12859   (1 +3 +5  )– (2 +4  )  11,  9812    (1 +3 ) 

   (2 +4 ). 
 

   11 
    11      1 +3 +5  +…     

    2 +4 +6  +…   ,       11. 

    4            
     ,      
 11. 

    5            
    11.  

. .  52341–12345=39996:11=3636,  57613–37615=19998:11=1818. 
      3           

       11.   
. .  793–397=396:11=36, 321–124=198:11=18. 

 
3)   

  x           2x. 
           x+1    

2x–2 .  2x–2=x+1  x=3.    9   5    
. 

 
4)   

             62 
,      45. 

 
5)    

          10x5 — ,   
   .   10x5– +5=52– ,       

.  =11x5+ –52=55–52+ =3+ .     3  
           5 . 

 
6)         

      4        
4        . 
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