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   التفسيرات الهندسية للاشتقاقية:
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  مشتقات الدوال المألوفة:
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قيم الحدية الـمحليةال :
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نقطة الانعطاف :

 

 2;3 0;2 

ffD0xfD 

 0f xfIfD0x

xI   0f x f x 

 0f xfIfD0x

xI   0f x f x 

fI0xI 

 0f xff 0x 

 

f 0x fC0x 

f 0x fC0x 

f (x)

f (x )

x x0

f (x0 )
f (x)

f (x )

x x0

f (x0 )

x

y

x

y

1

2

1

-1

x

y

x

y

2

3
2

M  at hs 




 

57

 

f  3 22 3 12 1f x x x x    

1 lim
x

f x


 lim
x

f x


 

2 f f x 

 ff 

 f 

3f؟ 

 
 

1 

  3lim lim 2
x x

f x x
 

   

  3lim lim 2
x x

f x x
 

   

2 

f  26 6 12f x x x    

  

f f x 

1266)( 2  xxxf 26)( 2  xxxf     1 2f x x x   

 f x  

f; 2    1;    

f2;1   

  

f 2x1xf 

 2 21f   1 6f   

  

2؟ 

f f x 

  26 6 12f x x x     12 6f x x     6 2 1f x x   

  0f x 2 1 0x  
1

2
x 
 

 f x0
1

2
x 

 

f
1 1;

2 2
f

   
  

  


1 15
2 2

f    
 



 06 

f

f

f

f

 

f (x)

f (x )

x
+

-2

+

1

f ( 2) = 21

f ( 1 ) = 6

f (x)
x

+

-2

+

1

x

f (x ) +

1
2

M  at hs 




 

58

 0
1

2
x 

 

     0 0 0y f x x x f x   


1 1 1

2 2 2
y f x f             

     


1 27
2 2

f     
 


1 15

2 2
f    
 


27 27 15
2 4 2

y x
  

27 3
2 4

y x
  



f  22 5 2f x x x   fC ; ,O I J 

1 T fC0 0x  

2f0 0,000001f 

 

 

1 

     0 0 0y f x x x f x       0 0 0y f x f   

 0f 0 2f   

 0f            2 2

0 0 0 0

2 5 2 20 2 52 50 lim lim lim lim
h h h h

h hf h f h hh hf
h h h   

        
h

   
0

0 lim 2 5 5
h

f h


    

 5 0 2y x    : 5 2T y x  

2 

f05 2x x   5 2f x x x0 

0, 0000010 0,000001 5 0,000001 2f    0,000001 0,000005 2f   

 0,000001 1,999995f   

f0x 

fx0x       0 0 0f x f x x x f x   

fh0     0 0 0f x h f x h f x  0h x x  

 07

 T

f0

 

M  at hs 




 

59


f fC ; ,O i j

 
 

f 

1f 

 f f 

2     1 2C C C f3 2y x x   1C0;   

  2C;0   f f 

 
 

1 

 

2 

f   f x f x  2C


;0  
3 2y x x    

f   f x f x   2C;0  


3 2y x x  

  



f 

fx Dfx D    f x f x  

f fC

 

 
f 

fx Dfx D    f x f x   

f fCO

 

 
 ;   fC 

fx D 2 fx D     2 2f x f x    

 
x  fC 

fx D 2 fx D     2f x f x   

 08

f

f

 2C

 

f (x )

x 2 5
3

0 9

1

0

2

f (x )

x -5 0
0
-9 9

0

1

-2 2 5
3

2

3

1

f (x )

x -5 0

0

-9 9
01

-2 2 5
2

3

3

12

x

y

O

x

y

O

x

y

O

ω

x

y

O

x = -1

M  at hs 




 

60

 

f 1, 2  
2

2
3 1

2
x xf x
x x
 


 

 
1 ;1
2

  
 
 

 fCf 

 

1 ;1
2

  
 
 

 fC    1 2f x f x   

     2 2

2 2

2 2

2 2

2 2

2 2

2

2

2

2

(1 ) 3 1 1 3 11
(1 ) (1 ) 2 2

1 2 3 3 1 3 1
1 2 1 2 2

3 3 1
2 2

2 2 4
2

2( 2)
2

2

x x x xf x f x
x x x x

x x x x x
x x x x x

x x x x
x x x x

x x
x x
x x

x x

     
   

     

      
 

      
   

 
   
 

 
 
 


 




1 ;1
2

  
 
 

 fCf 

f  222  xxxf 

 f 

  
  

x    2f x f x     2 22 2 2 2 2 2x x x x        

2 2 24 4 4 2 2 2 2x x x x x         24 4 4 4 0x x      

  24 4 . 4 4 0x      2

4 4 0

4 4 0



 

  


 


 
 

4 1 0

4 1 0



 

  


 


1
أو1 0


 


  
1 

1x f 

 10

 09

 

 

M  at hs 



 

61

f2;    2f x x  

1
   7 7f h f

h
 

h 

25;0 0;h        
   7 7 1

5 5

f h f
h h

 


 
 

3f7 7f  

 

f  23 4f x x x   

1f2 

2
1 1;0 0;

2 2
h           


   

2 6
3 4

f h h
h

h h
  

   

3f2؟ 
 
 

 Cf C f  

1 0f 0,5f 1f 

2 0f  0, 5f  1f  

3 C00, 51 

4 C 0, 5 

 

1 T fC 2;4A 3 5y x  

2 T fC 1;3B  2 1y x   

3 T fC 2;1C i


 

 

f  2 5 5f x x x   C 

1f  2 5f x x   

2 fC 0;5A 

3B fC3y x؟ 

4C fC1y x  ؟ 

5 fC 

،معادلة المماس شتقاقالإقابلية ةـتمارين متنوع

 01

 02

 03

 05

 04



M  at hs 

x

y

(C' )

(C )



 

62

f  cosf x x 

1f f f  4f 5f 

2n   nf xn 

 

nx1 

121 .... nx x x    

22 11 2 3 .... nx x n x     

 

 Ox x tt

  3cos 2
4

x t t    
 

 

1 v t 

2 

 

f 1 
2 1

1
a x b xf x

x
 




ab 

ab 1f  

1 1 0f    1 0f   ؟ 

2ab f x 

 

f
 

 

1 cos  ; 0

0 0

xf x x
x

f

  

 

 

1x21 cos 2sin
2
xx     

 
     21 cos 1 cos sinx x x  .

2f0 

3 f0  10
2

f   

 f؟ 

 

f4;9    3 2
4

xf x
x





 

1f 

2g   2g x f x 

 

 

اتجاه تغير ، التقريب التآلفي ةـتمارين متنوع   

 11

 06

 10

 08

 09

 07

M  at hs 



 

63

 1C 2C 3Cfgh 

  4C 5C 6C 

u4;4   

1x4;4   u x 

2u4;4   

3fgh2f ug u
1h
u

 

 fgh 

  f x g x h x u x u x 

 fgh 

mf   2 1 2
1m

x m x
f x

x m
  


 

m 

1mf 

2mmf 

f 

1  1f  1f   0f  

 ABO 

2  0f x   0f x   0f x  

3f 

 

 12

 13

 14

 15

–3 –2 –1 1 2 3
x

–3

–2

–1

1

2

3

4

5

y

( 3C  )

–3 –2 –1 1 2 3
x

–2

–1

1

2

( 2C  )

–3 –2 –1 1 2 3 4
x

–5

–4

–3

–2

–1

1

2

( 1C  )

y y

–2 –1 1 2 3
x

–4

–3

–2

–1

1

2

3

y

( C6 )

–3 –2 –1 1 2
x

–2

–1

1

2

3

4

5

y

( 5C  )

–3 –2 –1 1 2 3
x

–2

–1

1

2

3

4

y

(C 4)

u (x)

u(x )

x -4 42
++

3

5

–3 –2 –1 1 2 3
x

–3

–2

–1

1

2

3

y

O

A

B

M  at hs 



 

64

 
 

20 mAB x 

1x 

2x 

 

f  2 3f x x  

1h
   

2

1 1 2

2 4 2

f h f h
h h h

  


  
 

2f1 1f  

3f1 

4 f xx       2 3  f x x f x x f x    

 
 

f 0;5   

1
16
9

 

1 1f 1f  

2 0;5    0f x   0f x   2f x  

3x 0;5     2f x a b x x  

ab 

 x 0;5    32
2

f x b x    
 

 

  1f 1f ab 

 
 

 Cf3;3   ; ,O i j
 

 

 CO 3;9A  

B1 OAO  

1 OA؟   

2f3;3    3 2f x a x b x c x d    

abcd 

 
1
3

a 1b 3c  0d  

  f xf 

f  23 1f x x  

1f1 

2 1f h1 0,9999f 
 

 17

 18

 20

 19

 16

–1 1 2 3 4 5
x

–4

–3

–2

–1

1

2

3

4

y

16
9

M  at hs 

–3 –2 –1 1 2 3
x

–3

–2

–1

1

2

3

4

5

6

7

8

9

y
A

B

O



 

65

3 0,9999f 

410 kh k    20 1 6 2 3 10 kf h h       

5 0,9999f63 10 20,9999 

 
fx   f x a b x c   

abc fCf 

1abc fC 1; 1A O fC 

O
3
4

 

2f;1    2 3 4f x x     

 f0 

 2 3,97 4,003 

fx 
2 1

1
x xf x

x
 




1fDffD 

2 fCf 

3  f xf 

 f 

4 1;1 fC

5 fC ; ,O i j
 

 

6m 2 1 1 0x m x m    

I f 
2

2

3
1

x a x b
f x

x
 




 fC 

 ab fC 0;3A4 

II  
2

2
3 4 3

1
x xf x

x
 




 

1x  2 1
xf x

x


 


 

2f 

3 fC ; ,O i j
 

  : 4 3y x   

4 fC 

5 0;3A fC 

استعد للبكالوريا ةـتمارين متنوع

 21

 22

 23

M  at hs 



 

66

6 fC2 

7 fC 

8m  4f x x m  

 
 

I g  3 3 4g x x x   

1g 

2  0g x 2,19 ; 2, 20   

3 g x 

II f 1;1  
3 2

2
2 2

1
x xf x

x


 


 fC 

1x 1;1  
 22

( )

1

x g xf x
x

 


 

2f 

3  2

3( 2)
1

f 








 f 110 

4  y x fC 

  fC  

5   fC 

  hCh   h x f x 

 

fx  2 1 
1

xf x x
x

  


 fC 

1fDff 

2  f x 

  f x 

3f 

4   : 1y x    : 1   y x fC 

  fC   

5  0f x 1 ;  1   110 

6   fC 

7m   2 1  1 0x x m x     

I  fCf ; ,O i j
 

 

2

2

3 2 1   ;  0
1 2

12  ;  0
( 1)

x x x
xf x

x x
x

  
  

  
 

 

 24

 25

 26

M  at hs 



 

67

1 f 

 f0 0x  

2f 

3 fC 

4 fC1 1x  2x20 1x  

5 fC 

II g 
23 2 1
2 1

x x
g x

x
 




 

1g 

2 gCg 

3m23 2 0x m x m  

 

f 2;1  

  2 2
bf x a

x x
 

 
,a b 

 fC
1 25
2 9

f    
 

 

1  f x f x 

 f 

2  0f 2f
1
2

f    
 

 

 ab 

3
1
2

x   fC 

4k f x k 

5g 
2

2

6
2

x xg x
x x

 


 
 

 g 

  g x f x f xg 

6mmf 
2

2

6
2m

x m xf x
x m x

 


 
 mC 

 mf 

  mf xmf 

  mC 

     

mfx 
2 8

m
m xf x

x m





m mCmf 

I 1mDmf mf x 

 27

 28

(Cf )

x

y

i

j
O

M  at hs 



 

68


2mmf 

3m mC23 

4 mC

II 1m  

11f 

2 abc 1 1
cf x a x b

x
  


 

  1C  1C 

  1C 

3  1C 

4y x   

III gx
2 8( )

1
xg x
x





 

1g0 0x  

2g؟ 

3 g 1C  

 

f  2 1f x x  fC ; ,O i j
 

 

1 fCf 

2 x 
2

1

1
f x x

x x
 

 
 

  fC  fC  

3 fC 

4 gCg   g x f x      f gC C   

  122  xy 

5 ; ;O u v 
2 2

2 2
u i j 

 


2 2
2 2

v i j  
 

 

 ;x yM ; ,O i j
 

 ;x y  , ,O u v  

 xyxy

   ; ,O u v 
 

f  22 1f x x x   fCf ; ,O i j
 

 

1x2 1 0x x  2 1 0x x  22 1 0x x   

2   lim
x

f x x


 fC ؟ 

   lim 3
x

f x x


 fC؟ 

  fC dxy  d xy 3 

 30

 29

M  at hs 



 

69

3g  22 1g x x x   

 g 

   0g x x g x 

4  lim
x

f x


 lim
x

f x


 

 x   
2 1

g x
f x

x
 


f 

5 d d  fC 

 

fx  2 4f x x x  fC 

1   f x f x  fC 

2
   2

lim
2

f x f
x



x2؟ 

3f fC 

4 fC 0; 3x 

5 fC 

6 fC 

7m2y x m   

8g     g x f x gC 

 g ؟ 

  gC 

  

f ;   
 

 

1 cos  ;  0
sin

0 0

xf x x
x

f

  

 

 

 fCf ; ,O i j
 

 

1f0 0x  

2f00 x ؟ 

3f   2f x f x ؟ 

4f 

5 fC 

6A fC 

70;  g   g x f x x  

   0g x 
3 7;
4 8
  

  
 

8 fC 

 31

 32

M  at hs 



 

70

1
   7 7f h f

h
 

 


   7 7 7 2 5 5 5f h f h h

h h h
      

 5h  0h 5;0 0;h         

2
   7 7 1

5 5

f h f
h h

 


 
5;0 0;h        

       
   

2 25 5 5 57 7 5 5

5 5 5 5

h hf h f h h
h h h h h

      
  

    h  
1
5 55 5 hh


  

3 


   

0 0

7 7 1 1 5lim lim
105 5 2 5h h

f h f
h h 

 
  

 
f7  57

10
f  

 
 
12  

ff2 

2 

     2 23 2 2 4 6 3 42 6 3 4h h h h hf h h h h
h h h h

               
  


1 1;0 0;

2 2
h           


   

2 6
3 4

f h h
h

h h
  

   

32 ؟ 

   
 

 
0

0 0

0

lim 3 4 72 6
lim lim 3 4

lim 3 4 1
h

h h

h

hf h h
h

h h h







 



              
         

 

f22 

 
 

f  2; 2A f  2; 6 A 

 

1 0f 0, 5f 1f 

 C 0 1f  0, 5 0f  1 1f   

2 0f  0, 5f  1f  

 C  0 0f   0, 5 3f    1 0f   
 
 
 

  معادلة المماسشتقاقالإقابلية،
 

01

f7

02
f

f

03



M  at hs 

x

y

(C' )

(C )



 

71

 

3 

0     0 0 0y f x f  1y  

1     1 1 1y f x f  1y   

0, 5     0, 5 0, 5 0, 5y f x f   3 0, 5y x   

3 1,5y x   

4 

 C f 0,5x  0, 5 0f   0, 5 3f    

0, 5     0, 5 0, 5 0, 5y f x f   3y   
 

  

1 T 2;4A     2 2 2y f x f   2 4f  

 T  2 3f  
 

 3 2 4y x  3 6 4y x    : 3 2T y x  

2 T 1;3B      1 1 1y f x f     1 3f   

 T 1 2 1 1f       11
2

f   

 1 1 3
2

y x  
1 1 3
2 2

y x    1 7:
2 2

T y x  

3 T 2;1C      2 2 2y f x f     2 1f   

 Ti


 T 2 0f    

 0 2 1y x    : 1T y  

1 

       2 2

0 0

2

0

5 5 5 5
lim lim

lim

h h

h

a h a h a af a h f a
h h

a

 



             



22 5a h h a   5 5h  2a    5a 5

 2

0 0

2 52 5
lim lim
h h

h
a h ha h h h

h 

 
 

  
 

h
 

0
lim 2 5 2 5
h

a h a


    

faa  2 5f a a    2 5f x x   

2 

 T 0;5A     0 0 0y f x f   0 5f  0 5f    

 5 0 5y x   5 5y x   

3
1
2

y x؟ 

 fC 0 0;B x y3y x 0 3f x  

02 5 3x  02 8x 0 4x B  4; 4B f 4;1B 

 C00, 51

 C 0, 5

04

05
f

 0;5A

B fC

 fC

M  at hs 



 

72

41y x  ؟ 

 fC 0 0;C x y1y x     01 1f x    

02 5 1x  02 6x 0 3x C  3; 3C f 3; 1C  

5 

 0 0;M x y     0 0 00 0f x x f x   

    2
0 0 0 02 5 5 5 0x x x x     2

0 02 5x x  2
0 05x x  5 0 2

0 5 0x   

2
0 5x 0 5x 0 5x   

  5 ; 5D f  5 ; 5E f 

1 

x  sinf x x    cosf x x    sinf x x    4 cosf x x   5 sinf x x  

2 

2 1n k       12 1 1 sinkkf x x  k  

2 2n k       12 2 1 coskkf x x  k 
 



11n x1
1

2 11 ...
1

n
n xx x x

x

 
    



2
1

2 11 ...
1

n
n xx x x

x

 
    


 

     1
2 1

1 1 1
1 2 3 ...

1

n n
n

n x x x
x x n x

x




   
    




1

2 1 . ( 1) 11 2 3 ...
1

n n
n n x n xx x n x

x


   

    


 

1   v t x t


     6sin 2
4

v t t     
 

 

2     





  42cos12 ttvta   4a t x t 

1 ؟ 

f1x   1 0f    1 0f   

2 

f 1 
     

 

2

2

2 1 1

1

ax b x ax bx
f x

x

    
 


 

 

2

2
2 1

1

ax ax bf x
x

    


 1 0f   
3 1 0

4
a b 

(1)... 3 1 0a b   

09

C fC

 fC

06

n   nf x

07

08

 1 0f    1 0f  

ab

M  at hs 



 

73

 1 0f  
1 0

2
a b 




1(2)... 0a b   

(1)(2)
3 1 0

1 0
a b

a b
  

   


1
2

a
b


 
 

2 2 1
1

x xf x
x
 





 

 
 

121 cos 2sin
2
xx     

 
 

2 21 cos sin
2 2
x x       

   
2 2cos cos sin

2 2
x xx        

   
21 cos 2sin

2
xx     

 


 
2 21 cos sinx x 2 2 21 cos sinx x     21 cos 1 cos sinx x x   

20 

 
2 2

0 0 0 0

0

1

2sin sin sin
2 2 2lim lim lim lim   sin 0

2
2 2

x x x x

x x x
xf x

x x x   

     
                    

      




 

   
0

lim 0 0
x

f x f


 f0 

3 0

       
   



2

2 2 20 0 0 0 0

2

0

11

1 cos
0 1 cos 1 cos1 cos sinlim lim lim lim lim

0 1 cos 1 cos

sin 1 1lim
1 cos 2

x x x x x

x

x
f x f x xx xx

x x x x x x x

x
x x

    




  

   
  

     

f0  10
2

f   

 ؟ 

f0f
 

 

 

 

1 

f4;9  

         
 

   
 2 2

3 2 4 4 3 2 3 4 1 3 2 3

4 4

x x x x x x xf x
x x

        
  

 

12 3x 

   2 2
2 10 0

4 4x x

 
 

 
 

f4;9   

2 

g2 4;9x   3; 2 2;3x         

   2g x f x     2 2g x x f x   
   2 22 2

20102
4 4

xg x x
x x

  
 

 

10

x

f

f

f

   اتجاه تغير دالة،التقريب التآلفي      

11
f

g

M  at hs 



 

74

 
     

 3; 2x  20 0x   0g x 


g 

 2;3x20 0x   0g x 


g 

 

 1Cf ;0 2;  0f x  

 0;2  0f x  6Cf  

 2Cg ; 1  1;  0g x  

 1;1  0g x  4Cg 

 3Ch ;0 1;  0h x  

 0;1  0h x  5Ch  

1 

u4;4   

 4; 2x  3 0u x   u x 

 2;4x 0 5u x  u x 

2 

u4;4    3 5u x   

35 

3          

2f uf4;4   

g ug  0u x  2;4xg2;4   


1h
u

h  0u x 2x h4;2 2;4       

  

2f u4;4x        2f x u x u x  

g u2;4x     
 2

u x
g x

u x


  


1h
u

4;2 2;4x          
 2

u x
h x

u x


  

             

     2f x u x u x  f x u x4;4     0u x  

  4; 2x   0u x   0f x f 

  2;4x  0u x   0f x f 

   
 2

u x
g x

u x


  g x u x2;4    2 0u x  

  2;4x  0u x   0g x g 

g

12

13
 u x

 f x g x h x u x u x

fgh

fgh

u (x)

u(x )

x -4 42
++

3

5

M  at hs 



 

75

   
 2

u x
h x

u x


  h x u x4;2 2;4        2 0u x  

 4;2 2;4        0u x   0h x h 

 

1 

mf1 0x m  1x m  1
mfD m   

2 

mf 
         

 

2 2

2

1 2 1 1 1 2

1
m

x m x x m x m x m x
f x

x m

           
 

 
 


        

 
 
 

2 2 2

2 2

2 1 1 1 1 2 2 1 2 1

1 1

x m x m x m x x m x m m

x m x m

            
 

   
 

  mf x 2 22 1 2 1x m x m m       

  2 22 1 2 1 0x m x m m      

     22 2 21 2 1 2 4 2 2b a c m m m m m m m              

   

2;0m   0   0mf x mf 

; 2 0;m         0   0mf x  

1x2x1 2x x 

 1 2;x x x    0mf x mf  

 1 2; ;x x x          0mf x mf 

1 

 f1x  1 0f  

 f1x   1 0f   

 0f f 1; 3

   3 0 30 3
1 0 1

f       


 

A2y  

B2y   

O     0 0 0y f x f  3y x  

2 

  0f x 1, 75;0 1,75;x         

  0f x f; 1 1;x          

  0f x f1;1x    

3 

 1 2f   1 2f   

14

mmf

mf

15
 1f  1f   0f 

f

2m
m -2 0

m+2

f ( x)

f (x )

x
+

-1

+

1

f ( 1) = 2

f ( 1 ) = 2

–3 –2 –1 1 2 3
x

–3

–2

–1

1

2

3

y

O

A

B

M  at hs 



 

76

 
2 2 2

2

2 2 2

20 20 220
20 20 20

x x x xS x x x
x x x

       
  

  0S x 220 2 0x 2 10x 10x  

10x   210 10S m 

1 

    2 2 2

2

1 1 (1 ) 3 2 2 4 2 2

.( 2 4 2)

f h f h h h h h
h h h h h h

        
  

  

h
   

2

1 1 2

2 4 2

f h f h
h h h

  


  
 

21 

   
20 0

1 1 2 0 2 2 1lim lim
2 2 4 22 4 2h h

f h f h
h h h 

   
   

  
 

f1  11
2

f   

31 

     1 1 1y f x f    11
2

f   1 2f  

 1 1 2
2

y x  
1 3
2 4

y x 1
4
3

2
1

xx 

4 

f  2f x 
2

x
2 3x 

 
2 3

xf x
x

 


   2

2 22

 3
3 33

x f xx x xf x
x xx

   
 

     2 3  x f x x f x  

         22 3  x f x x f x f x x f x      

       2 3  x f x x f x f x    

 

 

f

16
 x1

  (1)... S  x   AB  AD  S  x  

  AB2  AD2  DB2  A  ADB 

  AD  20  x2  AD2  20  x2  x2  AD2  20 

  S  x   x 20  x2  (1)

 x2
  S 

  0  x  2 5  x   20  x  20  x2  20  20  x2  0  S 

17

f

10

+
  0

O

A B

CD

M  at hs 



 

77

 

1 

 1 2f  1f f 1; 2


1
2

 
1 32
2 21
0 1 1

f




  
 

  31
2

f  

2 

  0f x 0;0, 25 3;6, 5x       

  0f x f
160;
9

x     
 

  2f x 2y1;2, 6x   

3  

     1 1 12 2 2
2 22

f x b x bx b x b x b x x
x

           
 

  32
2

f x b x    
 

 

  


 

 

1 2
31
2

f

f

 



 


2

3
2 2

a b
b
 







1

3
a
b
 

 
   xxxf  231 

 

1 

 OA
9 0 3
3 0

A O

A O

y y
x x

 
  

  
 

2  

 C 0 0f 0d 

 C 3;9A  3 9f  27 9 3 9a b c   (1)... 9 3 3a b c    

 CB1 1 0f  

  f x  23 2f x a x b x c    1 0f  (2)... 3 2 0a b c   

 C OAO 0 3f   3c   

(1)(2)
9 3 0

3 2 3 0
a b

a b
  
   


1
3
1

a

b

 

 


1
3

a 1b 3c  0d  

  

  23 2f x a x b x c     2 2 3f x x x    

  0f x 2 2 3 0x x  16 1x 3x       1 3f x x x    

3;1x     0f x f

1;3x    0f x f 

 

1 

f  6f x x  1 6f   

 

18

f1

19

20

 1f 1f 

 f x

ab

 OA

abcd

 f xf

–1 1 2 3 4 5
x

–4

–3

–2

–1

1

2

3

4

y

16
9

M  at hs 



 

78

 

2    

fh0     f x h f x h f x    

1x      1 1 1f h f h f    1 6 2f h h   

  

0,0001h      1 0, 0001 6 0, 0001 2f     0, 9999 0,0006 2f    0, 9999 1, 9994f  

3 

 0, 9999f 23 0, 9999 1 0, 9999 1,99940003f  

d
81,99940003 1,9994 3 10d     

4    20 1 6 2 3 10 1kf h h       

           2 21 6 2 3 1 6 2 3 1 2 6 2 3 6f h h h h h h h h              23 6h h  22 3 1h   

10 kh 2 20 10 kh  32 20 3 3 10 kh    

12 20 3 1 3 10 1kh         20 1 6 2 3 10 1kf h h        

5 

0,0001h  410h  410h 310h 2 60 10h   

32 60 3 3 10h   12 60 3 1 3 10 1h      

    60 1 6 2 3 10 1f h h         66 2 1 3 10 6 2h f h h       

0,0001h    60,0006 2 0,9999 3 10 0,0006 2f        

 1,999400 0,9999 1,999403f  

  

 1,999400 0,9999 1,999403f  21, 999400 3 0,9999 1 1,999403   

 22,999400 3 0,9999 2,999403  20,999800 0,9999 0,999801  

1 

 fC 1; 1A  1 1f  1a b c   (1)... 1b c a   

 fC 0;0O 0 0f 0a c (2)... c a 

(1)(2)1b c c  1b c c  1(3)... 2b c  

 fC 0;0O
3
4

  30
4

f   

  f x 
2

bf x
bx c

 


  30
4

f   
3
42

b
c
 4 6b c 2( 34)... b c 

(3)(4) 2 1 2 3c c  2c 4c (2)2a  (3)3b   

2a  3b  4c   2 3 4f x x     

2 0 

     0 0 0y f x f    30
4

f    0 0f 
3
4

y x  

f0  3
4

f x x 

 1f h1

 0,9999f

 0,9999f

10 kh k

 0,9999f63 10

 20,9999

21
abc

f

M  at hs 




