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  و�3د ا��ا�� ا��&���  hأدرس ا���
ق ا��ا�� 

"R3 أن ا���اب:h : ,-ھ�  ��5 دا��  

( ) 2 1f x x= )و + ) sing x x=  وh gof=  

) Hن : ) ( )( ) ( )( )h x gof x g f x= =  

( ) ( )( ) ( ) ( ) ( )cos ² 1 2 2 cos ² 1h x g f x f x x x x x′ ′ ′= × = + × = +  


	��� ا��ا��  ا�	�د��   :�����10: �#� 
��ا��	��� 
( ) 2cos(2 4 1)h x x x= + −   

  و�3د ا��ا�� ا��&��� hأدرس ا���
ق ا��ا�� 

"R3 أن ا���اب:h : ,-ھ�  ��5 دا��  

( ) 22 4 1f x x x= + )و − ) cosg x x=  وh gof=  

) Hن : ) ( )( ) ( )( )h x gof x g f x= =  

( ) ( )( ) ( ) ( ) ( )2cos 2 4 1 4 4h x g f x f x x x x′ ′ ′= × = + − × +
  

( ) ( ) ( )24 4 cos 2 4 1h x x x x′ = + + −  

�����11:    ,?��f  ���	د�� ا���	ا��ا�� ا�  

: �#� 
��( ) 3 3f x x x= −  


 fأدرس ا��ا��  .1ECا�-SC ول�L و�3د 
�-, أن ا��ا��  .2g  ر ا��ا��';$f  ل
D1 ا��#�[ [1;I = +∞  


ل D   1#� ���	  �-6?�  ����2C 5Dه ��CJ/ دا�� 

)أ563   .3 ) ( )1 0g − ′    

�3fDود�� اذن  fا��ا��  )1أ�6&$ :  =ℝ  


ق �f 1#اذن ���"� �#�
$ℝ 
)و    ) ( ) ( ) ( )3 ² 3 3 ² 1 3 1 1f x x x x x′ = − = − = − +  

fا�
رة  )ھ� ا�
رة  ′ ) ( )1 1x x− +  

( )( )1 1 0x x− + =  ��	�1 0x+ 1أو  = 0x− =  ��	�1x = 1xأو  − =  

( ) 5 41 1
4 6

5 4
f x x x x= − − −

( ) 1

sin
f x

x
=

( ) ( )7
2 1f x x= −

( ) ( )7
2 1f x x= −

( ) ( ) ( )2

2

2 2 2

8 2 8 4
8

2 8 2 8 8

x x x x
f x x x

x x x x x x

′+′ + +′ = + = = =
+ + +
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 ( ) 3 3lim lim 3 lim
x x x

f x x x x
→+∞ →+∞ →+∞

= − = = +∞  

( ) 3 3lim lim 3 lim
x x x

f x x x x
→−∞ →−∞ →−∞

= − = = −∞  

  

ن �L 563gول SC-�ات ا��ا�� )2�g  �#;� و 
�BC 1#ا���� $<	

[ [1;I = 
 دا�� �3ود��) ∞+E
H)   

 ��
ل : gو D1 ا��#� ���	  �-6?�  ��C/ دا�� 

( ) [ [( ) [ [1; 2;J g I g= = +∞ = − +∞  

3( ( )
[ [1;

g x y

x

 =


∈ +∞

⇔ ( )
[ [

1

2;

x g y

y

− =


∈ − +∞

    

: 
���� �-U
V563 ا� ( ) ( )
( )( )

1

1

1
0

0
g

g g
−

−
′ =

′
  

 : WX
( )1 0g x− = ��	�0 ( )g x= ��	�3 3 0x x− =  

��	�( )2 3 0x x − = ��	�0x 2أو = 3 0x − =  

��	�0x 2أو = 3x = ��	�0x 3xأو = 3xأو = = −  

]و
	#Y أن :    [1;x ∈ +∞    Z[F
G�� :3x اذن  =  

 : �D
)اذن  ) ( ) ( )
1 1

0
3

g
g

− ′ =
′

  


 أن : Xأ� Y#	
)و ) 3 ² 3g x x′ = ) اذن :− )3 3 3² 3 6g′ = × − =  

: ��) و  ) ( )1 1
0

6
g − ′ =  


�� :  ا��والأ563  &���  :�����12��
  ا��	��� �

1(] [( ) ( )
5

70; ;x f x x∀ ∈ +∞ =   2(] [( ) ( )
2
50; ;x f x x∀ ∈ +∞ =

   

3(
 

] [( ) ( ) 30; ;x f x x∀ ∈ +∞ =
  

[)1أ�6&$ : [( )
( )

2 2 5
1

7 7 7
5 5

7
7

2 2 2 1 2 1
0; ;

7 7 7 7
x x x x

xx

− −
′ 

∀ ∈ +∞ = = = = 
 

  

2(

] [( )
( )

2 2 3
1

5 5 5
3 3

5
5

2 2 2 1 2 1
0; ;

5 5 5 5
x x x x

xx

− −
′ 

∀ ∈ +∞ = = = = 
 

  

3( ] [( ) ( )
( )

3
2

3

1
0; ;

3
x x

x

′∀ ∈ + ∞ =  

�����13:  : ��
��
أ563  &��� ا��ا�� ا��	��� �
( ) ( ) 3; ² 1x f x x∀ ∈ = +ℝ  

��ة ا��
�-� ا���اب :

�6	�/ ا��: ( )( ) ( )
( )( ) 1

n
n

n

u x
u x

n u x
−

′′
=

  

( ) ( )
( ) ( )

3
3 1 2

3 3

² 1 2
² 1

3 ² 1 3 ² 1

x x
x

x x
−

′+′+ = =
+ +

  

�����14:  ���	

�� :ا��	���  fا��ا�� ��
�( ) 2 2 2f x x x= + −   


ت �3fD  2د  )1�
E
��  �2ات  f) أ563 �fD  

�-, أن:f5) �3د �Lول SC-�ات 4 أدرس SC-�ات )3 ( x∀ ∈ ℝ

( ) 3f x ≥ −  

�3fDود�� اذن  fا��ا�� )1:ا���اب =ℝ  

2( ( ) 2 2lim lim 2 2 lim
x x x

f x x x x
→−∞ →−∞ →−∞

= + − = = +∞  

( ) 2 2lim lim 2 2 lim
x x x

f x x x x
→+∞ →+∞ →+∞

= + − = = +∞  

3(( ) ( )2 2 2 2 2f x x x x′′ = + − = +:x∀ ∈ℝ  

( ) 0f x′ = ��	�2 2 0x + =  ��	�1x = −  

)درس ا�
رة :  )f x′  

  

• :\

]اذا � [1;x ∈ − 
ن :  ∞+�( ) 0f x′ ≥
  ��  BCا���� fو 

• :\

[اذا � ]; 1x ∈ −∞ 
ن :  −�( ) 0f x′ ≤
  ��
$;-� fو �C  


�L �� MNول ��L 1�6ول ا��S-�ات :4��
#V[ ا�(  

  

 �#�ا��   3-)5-
��  ھ� $-�� د	�x∀ ∈ ℝ( ) 3f x ≥ −  


	��� ا��ا��-,  و  :�����15        : ��
��
 ا��	���-, �

  
( )

( )

2 2 ; 1

2
5; 1

f x x x x

f x x
x

 = + ≤



= − + >


  و       

�#-�  ا���
ق ا��ا�� )1
�أدرس $��#1 ا�-�-,  و�#1 ا�-6
ر �   


ق ؟ fھ/  ا��ا�� )2���"�  �#�
$  

�#-�  ا���
ق ا��ا�� )3
��  أدرس $� 

) ا���اب : )

( )

2 2 ; 1

2
5; 1

f x x x x

f x x
x

 = + ≤



= − + >


)و     ) 21 1 2 1 3f = + × =  

1( ( ) ( )
1 1 1 1

4 4 4 2
5 3 21

lim lim lim lim
1 1 1 1x x x x

x
f x f x x x

x x x x+ + + +→ → → →

− +− + − − +−
= = =

− − − −
  

1 1

4 2 1 4 2 1
lim lim

1 1x x

x x

x x x x+ +→ →

− + − += × = × = −∞
− −

  

 ��
ق fو ���"� �#�
$ �-@ ���0�#1 ا�-�-,  1x =  
( ) ( ) 2

1 1

0 2 3
lim lim

1 1x x

f x f x x

x x− +→ →

− + −=
− −

  

�, �?/ غ  �2د  ,  /;2
: /-�$ 0

0
  


B�[Qال:� Y_  /-�	��
�
�V#[  , ال ش غ م  0"   
ZL2ر�#�2ود��  1
"R3 أن :  2 3x x+ −  

: 1#�1x اذن : ھ� ��C/ ا����6  −  

�D أن : ���-#$Qا����6 ا �-��C ل
�	��
�) و ) ( )2 2 3 3 1x x x x+ − = + −  

( ) ( ) ( )( )
1 1 1

0 3 1
lim lim lim 3 4

1 1x x x

f x f x x
x

x x− − −→ → →

− + −
= = + =

− −
  

 ��
ق  fو ���"� �#�
$ ���0�#1 ا�-6
ر  1x )و = )4 1gf ′=   

2( f  ق
���"� �#�
�#1 ا�-�-, @-� $  

 : ��
ق fو ���"� �#�
$ �-@ ���0 1x =  

f

g

( ) ( )1g x x x= −

f0 1x =

g0 0x =
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 3( 
)و     )0 0g =( ) ( )

( ) ( )
1 ; 0

1 ; 0

g x x x x

g x x x x

= − ≥


= − − ≤

  

( ) ( ) ( )
0 0 0

0 1 0
lim lim lim 1 1

0 0x x x

f x f x x
x

x x+ + +→ → →

− − −
= = − = −

− −
  

  ��
ق  gو ���"� �#�
$ ���0�#1 ا�-�-,  0x )و = )1 0df ′− =   

 ( ) ( ) ( )
0 0 0

0 1 0
lim lim lim 1 1

0 0x x x

f x f x x
x

x x− − −→ → →

− − − −
= = − + =

− −
  

 ��
ق  gو ���"� �#�
$ ���0�#1 ا�-6
ر  0x )و = )1 0gg′− =   

g  ق
���"� �#�
�#1 ا�-6
رو�#1 ا�-�-, $  ���0 0x و�?, :  =

( ) ( )0 0d gg g′ ′≠  

 : ��
ق gو ���"� �#�
$ �-@ ���0 0x =  


	��� ا��ا�� :�����16f   : ��
��
  ا��	��� �

 ( ) 3 23 1f x x x= − +  

 ,?-�( )fC  ا���0/ �#�ا��f  Yb��  � 
	�  Y#	  ��( ), ,o i j
� �

  


ت  ا��ا��  .1�
E
�� ا��	��� fأ563 '�D  �2ات  ��� 

2.  ��2��#� �-N
E
)أدرس ا��Kوع ا�" )fC  ا���0/ �#�ا��f  


 fأ563  &��� ا��ا��  .3ECر
  و أدرس إ�

 .�L  Wefول SC-�ات ا��ا��  .4

5. �2�)1أدرس �C	� ا�� )fC  ا���0/ �#�ا��fف
>	
Qا G�
 و�3د 

�-, أن  .6( )1; 1A −   ��2��#� /_
�C B�� ( )fC  

)�3د  	
د�� �#��
س  .7 )T  ��2��#�( )fC  �>��)�� ا� )1; 1A − 

8.  i&
)أ )fC  و( )T. 

) ا��6&$ : ) 3 23 1f x x x= − +  

1( 
fD =ℝدا�� �3ود�� 
E
H

   
  

( ) 3lim lim
x x

f x x
→+∞ →+∞

= = )و  ∞+ ) 3lim lim
x x

f x x
→−∞ →−∞

= = −∞  

���
�� دا�� �3ود�� E
Hن 
+∞

و
−∞

 �Lدر ���Hا 

�� �3ھE
  ھ� 

2(
 ( ) 3

2lim lim lim
x x x

f x x
x

x x→+∞ →+∞ →+∞
= = = +∞  

( )fC  2'ر  �ھ
DCا 
-�D#� 
��� /���5-CراHار  ا'D�+∞  

( ) 3
2lim lim lim

x x x

f x x
x

x x→−∞ →−∞ →−∞
= = = +∞  

( )fC  2'ر  �ھ
DCا 
-�D#� 
��� /���5-CراHار  ا'D�−∞  

3(
 ( ) ( ) ( )3 2 23 4 3 6 3 2f x x x x x x x′′ = − + = × − = −  

( ) ( )2 0 3 0 3 2 0 0x أو x x x f x′− = = ⇔ − = ⇔ =  

2 0x أو x= = ⇔  

4(
 

 

  
5(  

( ) ( )3 2 23 1 3 6f x x x x x′′ = − + = × −  

( ) ( )23 6 6 6f x x x x′′′ = × − = −  

( )1 6 6 0 0x x f x′′= ⇔ − = ⇔ =  

  
• �	�C( )fC:ل
D1 ا��#� ��L'5 ا��-CراH2'  2'ر ا
 �L'  [ [1;+∞  

• �	�C( )fC:ل
D1 ا��#� ��L'5 ا��-CراH2'  2'ر ا
 �L'  ] ];1−∞  


�L �� MNول ��  ا���	���?, V#C-[ ا�
 : ��� 
ECر
�	�م وS�C-� ا�C �-

0ا��&��� ا�0 1x =  
�)و ��� )1 1f = −  

: ��) و  )1; 1A −   ��2�
ف �#�>	

�<� ا( )fC.  

6
)�-, أن ) )1; 1A −  ( );A a b  

 \

�2
ن :  x∈ℝأ) اذا � x− ∈ℝ �2-2U رة
��  
)ب)
�-, أن :  ) ( )2 2 2f x f x b− + = −   ؟؟؟؟=

( ) ( ) ( ) ( )3 2 3 22 2 3 2 1 3 1f x f x x x x x− + = − − − + + − +  

( ) ( )2f x f x− + =

( )3 2 2 3 2 2 3 22 3 2 3 2 3 2 4 1 3 1x x x x x x x= − × + × − − − + + + − +  
2 3 2 3 28 12 6 12 12 3 1 3 1 2 2x x x x x x x b= − + − − + − + + − + =− =  

 ��)و  )1; 1A 2�1 ا��ا�� −�  /_
�C B�� f. 

  ��2��#� /_
�C B�� ( )fC  

) ل 	
د�� ���
س )7 )fC  �>��
  �A� ا�E�';ا��� أ�
0 1x =  

( ) ( ) ( )0 0 0y f x f x x x′= + )و   − )1 1f = )  و  − )1 3f ′ = −  

( ) ( ) ( ) ( )3 2 1 3 1 1 1 1y x y x y f f x′= − + ⇔ = − − − ⇔ = + −  


� �#�ا�� 8
  )ا���0-/ ا���-

  
  
 

  
  
  
  
  
  
  
  
  
  

( ) ( )1g x x x= −

f
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: :*;�                                                               ���ر�� �

	��� ا��ا��  :�����1f    : ��
��
ا��	��� �

( ) 2 4 5f x x x= − −  

�#-�  ا���
ق ا��ا�� 
��  fأدرس $�0�#1 ا�-6
ر  1x = −  G�وأ


E-#���-�D ا��2;/ #� 
-���  FCو�" ھ
3
��  , ا�2
Qت ا��
�-�  �3fد ا��ا�� ا��&��� �#�ا��  :�����2 /� ��  

1  (( ) 5 31
4 1

3
f x x x= − +  2 (( ) 22 16f x x x= −     

3  (( ) 34 4cos 6sinf x x x x= − +  

4  (( ) 1

cos2
f x

x
=     5   (( ) ( )2cos 4f x x= −     

 6  ( ( ) ( )3tan 1f x x= +    7(  ( ) 3 25 2f x x x= −     

8 (( ) 3 27f x x x= +    9 (( ) 6 sinf x x=       

�����3:  ,?��f : �#� 
��)ا��ا�� ا�	�د�� ا��	���  )
2

1

x
f x

x
=

+
  


ل f$;'ر ا��ا��  �g, أن ا��ا��  .1D1 ا��#� [ [0;I = +∞  /��C

  �-6?�1gدا��  
ل −D   1#� ���	 J ���2هC 5D�   

)أ563   .2 )1 1

2
g −  ′

 
 

    

�����4:   ,?��f : �#� 
��) ا��ا�� ا�	�د�� ا��	���  )
2

2

1

1

x
f x

x

+=
−

  


ل fأدرس SC-�ات ا��ا�� .1D1 ا��#�[ [0;1I 1أ563  و  =

2
f  
 
 

 


ل �f  1#ا��ا���-, أن $;'ر  .2Dا��[ [0;1I = �-6?���C/ دا�� 


ل D   1#� ���	 J ���2هC 5D�  
)�3د  .3 )1f x−  

)أ563   .4 )1 5

3
f −  ′ − 

 

  

�����5:  ,?��f  1#�]ا��ا�� ا�	�د�� ا��	���   [0;I = +∞ 

: �#� 
�� ( ) 2 1f x x= +  


ل fا��ا���-, أن  .1D  1#� ���	  �-6?����CJ  5D/ دا�� 
   ���2Cه
)أ563   )3f   و( ) ( )1 2f − ′  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
 �دو ل ��دوال ا�	���
 �دوال ا����د�
 و ا�
	���ت �ول

  ا�دوال ا�دوال

  

ا�%ا�$ ا��>��$  ا�%ا�$  

  

  

  

  

        

  

  

  

  

  

  

  

ا�%ا�$ ا��>��$  ا�%ا�$  

  

  

  

  

  

  

  

  

  

f ′

( )f x k=( ) 0f x′ =

( )f x x=( ) 1f x′ =

( )f x ax=( )f x a′ =

( )f x ax b= +( )f x a′ =

( ) nxxf =( ) 1nf x nx −′ = n ∗∈Z

( ) 1
f x

x
=( ) 2

1
f x

x
′ = −

( )f x x=( ) 1

2
f x

x
′ =

( ) xxf cos=( ) sinf x x′ = −

( ) xxf sin=( ) cosf x x′ =

( ) ( )baxxf += cos( ) ( )sinf x a ax b′ = − +

( ) ( )baxxf += sin( ) ( )cosf x a ax b′ = +

( ) tanf x x=( ) 2
2

1
1 tan

cos
f x x

x
′ = = +

f ′

( ) tanf x x=( ) 2
2

1
1 tan

cos
f x x

x
′ = = +

( )f x u v= +( )f x u v′ ′ ′= +

( )f x u v= −( )f x u v′ ′ ′= −

( ) .f x k u=( ) .f x k u′ ′=

( )f x u v= ×( )f x u v u v′ ′ ′= × + ×

( ) nf x u=( ) nf x nu u′ ′= ×

( ) 1
f x

u
=( ) 2

u
f x

u

′′ = −

( ) u
f x

v
=( ) 2

u v u v
f x

v

′ ′× − ×′ =

( )f x u=( )
2

u
f x

u

′′ =

« c’est en forgeant que l’on devient 
forgeron » dit un proverbe. 

c’est en s’entraînant régulièrement 

aux calculs et exercices que l’on 

devient un mathématicien 
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