
 

  


	�� ا���� �RC   
 �  ����� �	����ل��	ر

	ء �	رودا��� �  

 

 
  

1  

����� ��	

��� ا	�  :ا	�ارة ا	���
  
  
  

     E =5V 
R1=1kΩ 
R2=2kΩ  

  
��� ����ن و ����   ��   C=0,2µF.ا	��

-------------------------------------  
   �()�ح2K �&�% و 1K: ا���#�� ا"و�!

  

"! ا	��
ر # $%&�K1 �'( �)�%	ا t=0 ) K2ح��,� .(  

 .τا345 #��� 2
�� ا	0�1  -1

ت Imaxى  >�ة ا	��
ر ا	;:�أ)8 ����7 -2�?�� �	@� ���

	�ارة ا	���
�A ا	�
ر 
ر ا	�����%	 


  .ا	���B2 ،0D ا��45
3- F��@	� ا	G'�'� F�<  Uc(t)  0�1 7&�� ا	���7 � ��0 ��?A ا	���t. 
4- F�� F�<  G'�'��&7 ر
�@	� ا	�i(t) 0�1 >�ة ا	�� ���
 .t ا	�
ر AI ا	�ارة ا	���

	�ارة )'� ا	%�(� آF �0 ا345 #���  -5
�A ا	�
ر � و >�ة ا	��
ر ا	����0 ��?A ا	���ا	���7 

t=0,2ms. 
 

   �&�% 2Kو �()�ح  1K: �*	� �ا���#�� ا
 


"! ا	��
ر �� ا���ا# L�,� A�
 AI $%&� B2 	�(� �����ه
 ��Rدا أOP 	%��ارK1، NDم >�ة ا	��
ر ا	���

"! ا	��
ر #K2.  

1-  ��
�A ا345 >�'� ا	��  .K2 	�(� إ�Oق #
"! ا	��
ر (t=0))'� و >�ة ا	��
ر ا	���
2- A�

رة ا	4
	�� 	��ة ا	��
ر ا	���<Vا F%(. 
2
�� ا	0�1 ا345  -3 ���#'τ.  
4-  F��@	� ا	G'�'� F�< Uc(t) 0�1 7&�� ا	���7 � ��0 ��?A ا	��� t. 
�G'�'� F�< F 7&�� >�ة ا	��
ر  -5�i(t) 0�1	ا �	@� ���
 .t ا	�
ر AI ا	�ارة ا	���

	�ارة )'�  -6
�A ا	�
ر � و >�ة ا	��
ر ا	����0 ��?A ا	���ا345 #��� آF �0  ا	���7 

 .'t2=2τ  و  '0�t1=τ �ا	%�(

i 

E 

K1 
+ 

– 

R1 
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R2 
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2 
         Dُ Zى وا�[&(flash) آ�������	ا 
��7�# A	ا��	ا G%( 00 ��آ��Dد��ا�?� )� �D�:�	ا �	\ 
E=1,5V ا�?� ���ل� �� 
��I ���^_7 B��	 وب
'�� �7�7 G	إ ���4�	�7 ا��	ا ���
 ، a�5 ��7ل دارة ا	���

A�

م 2'�P �?ا�� ��D�;7 و A�
  .آ��
��ا�?� ا	���7 ا	ُ�;�م >�0 �� B�D ���� �C= 150µFA?�� 0�� ، L�:D a�5 ا	���7 ���  ا	�� 

  .U= 330Vا	��0 ه� 
  :درا,� ا��ا�+

�� )�%�� ا	��0 و ا345 #����
��Ee ا	?
#� �أ)8 �7 -1 �� . ا	�^AI ��1 ا	��
�، )'� ا	%�(�  -2�
ح وا�Z \	� ا	�:��t = 0 �D,�غ ا	���:� AI ،]ي	و���  ا
;� Aأو� FP�� �d[�'� 

R'ا F���I ، ��'�47&�ق ��ة ز� ����f �_ح و�
�:�	∆t=5τ=1ms !� ،  τ A�
'�2
�� ا	0�1 	 Aه
 .R'Cا	;?3 

 ا	���7 -2-1�;;�D A�	ا ��%f
�Uc  أو�d ا	��
د	� ا	�,�0 ��?A ا	��� .  
2-2-�D�:�	ا �	\ Zو�� وا�
  . ا345 #��� �;
�@	� ا	Uc 0�1 أ)8 ����7 ا	���7 -2-3 t.  
�@	� ا	0�1 ا��'�g ����7 ا	-2-4 ��
#� ا	�^AI ��1 ا	��? t ء
  .)�%�� ا	�,�iD أ2'

  :ا��ا�+�.*- درا,� 
 ��
��� ا	�
	��أ�1R 7%��]	%��;$ �0 #��� ��� ه]ا ا	��� وا�Z \	� ا	�:��D ا	�ارة ا	������ O���4� $
  ا	4


�� D�,7&� آ%�:  
  
  

  
  

 E=24V    
  
  
  


ت �^�%,� >�ة ا	��
ر  )'� 	�(� ���Kأ�%$ ا	�%��] #
"! ا	��
ر )�	 AI FR� B2 ،NDار��%	 OPأ 
��ه
 ��&7 G'�'� F�
��� و ��@	� ا	G%( F:�I 0�1 ا	���
ن أ�,%�i(t)ا	�
ر AI ا	�ارة ا	��� .  
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 .�5Rد #��� ا	�;
و��  -1
2- ���ا�D ا	���0D.ا��'�g �0 ا	���
ن #��� ��� ا	�� AI ة
  ؟ هF �7اI$ ا	;��� ا	��?
 

3  
���� :� أ>&
ل 7?��;�� �;�م Okل 5 ���
� �D�F >�'� آ����� iD�,�q0 Aأو� FP�� ل
����
 


و��� ;�RA	

د ا	��آ�3 ا	�A�D�R ا	���(
 :  
  
  
  
  
  
  
  
  


"! ا	��
ر )'� ا	%�(� # $%&�t=0و ��
5 F���4�
1�R�  ��dا��7 ا �� L�4� �7��	ا Fu ر
 و >�ة ا	��
i  0�1	ا �	@�tا G%( F:�� a�� ،0��	
  :	�'�'��0 ا	�

   
  

  

i 

K  

R 
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1-  0� �#O�	ا �dأوi و 
dt

du
. 

 .)%�d Fا�5A . mد إ>
رة >�'� ا	%��س  -2
3- m
�A و �'�G ا��;
ل اV	���و�
ت ��%�d Oا
ر ا	�����%	 A;�;�	ا G�'�	�5د ا. 
4-  0� Fآ ���5د #�R و C. 
� 	%��q0 ا	��'� ا	����� �ا345 #�� -5�. 
6-  ���i و >�ة ا	��
ر uأ)8 ����7 آF �0 ا	���7 �A�?# 0 ا	����uR  0 و ا	��q �7  و>�'� ا	��

 Aو�nا FP��	ا A�?# 0�1	ا �	@�t.  

4  

ن ,d�	ز ا
�d ل
�?��$ ��Ddéfibrillateur ���Pف ه]ا ا	���0D إ	G درا�� ���إ ا>�& L�4D ]ي	ا 


ت �f p^�	 ���
��� �'�(��#%�آ�� �.  
D �Dا��	ا AI B� ��4	ز ذي ا
�R	ا ���� 0�<C   أن G	0 ه�إ��	ا �� ���?# 0�  L�:D ا	���7 
 U= 1,8kVZD��%	 :�ري	ا p,;	ا AI غ�,Dُ B2 ،.  


و���  ;� Aأو� FP��  .�R=50Ω'�]ج ا	;,p ا	:�ري 
� 	 Cm ا	���
 ;���ا	�5د  .1�
#�	�^��40D1 ا	��"   E0=324J �'�< �� . 

#� ا	�^�&�� ا7 .2?	 �� أ2'
ء AI �&D�,7 ا	;,p ا	:�ري 	%��ZD وI$ ا	����� AI ��1 ا	��

A	

���(J)  E=Ae-αt   :ا	��ا�D ا	:��� ا	��� �)�	 NDار��	ا FPأ ����� ،.  
  A���# �5دA و α  . ر
��(
 C=Cm. 

 .ا	;:�ى   	��ة �7
ر ا	�,�maxIiDا345 ا	;��� ا	�?%;�  .3

�@	� ا	I 0�1 ا	�?%;�  ����7 ا	;���اآ�3 .4 iD�,�	ر ا
 .t 	��ة �7

�@	� >�ة �7
ر ا	�,�E iD ����7 ا	?
#�  اآ�3 .5 I.  

5  
        ��	

��� ا	�   :�'AI 1R 5:� أ>&
ل 7?��;�� ا	�ارة ا	���

  
  
  
  
  
  
  

 ���
� AI ا	��ا�D >�'� آ���  �D0.Q�F ا	��
"

ت �^�%,� ا	��t=0�7! ا	��
ر )'� ا	%�(� �&%$ #)�	 AI و ��ون ،  Uc�� و >�ة ا	��
ر  �A�?# 0 ا	��

  :، G%( F:�'I ا	'�
�g ا	�
	��iا	��0 
t (s) 0 10 20 30 40 50 60 70 80 90 100 110 

Uc(V) 12 4,415 1,624 0,597 0,220 0,081 0,030 0,011 0,004 0,001 0,001 0,000 

ln(Uc) 2,485 1,485 0,485 -0,515 -1,515 -2,515 -3,515 -4,515 -5,515 -6,515 7,52  

)(µAi−
  

1000 367,88  135,34 49,787 18,32 6,74 2,48 0,91  0,34 0,12  0,045 0 


 ا	���7  -1�;;�D A�	ا ��%f
 .Ucاو�d ا	��
د	� ا	�,

2- ��D �	د

	�7A;$ �0 أن F5 ه]t ا	���	
RC: 3 آ
t

c AeU
−= 

3- ���# �dأو A . 
�G'�'� F 7&��ات  -4�ln(Uc)0�1	ا �	@�  Q0و  C و R ا��'�B�# g آF �0  و  

i 

K  

R 

C Uc  
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  ا"���0

  
1  

   �()�ح2K �&�% و 1K: ا���#�� ا"و�!
1-   


'D�	 :τ=R1C  
 τ= 1000.2.10-7=2.10-4s=0,2ms: ت ع

2-   
 B%1 أن��	ا !� 
�RD�7ر p#

	Ok 0� G%( F:�� Aل ��5%� >�ة ا	��
ر �7'�	
� ، و �>�0 ا	��

 :(Uc=0V)  	�(� إ�Oق #
"! ا	��
رt=0 )'� ا	%�(� #����
 ا	;:�ى

1

maxmax1 R

E
IEIR =⇒=  

  : ت ع

mAAI 510.5
1000

5 3

max === −  

 
3-  

  
4-  

  
 

5-   
 
'D�	t=τ =0,2msإذن  : 

Uc(t=0,2ms) =0,63E = 3,15V. 
i(t=0,2ms)=0,37Imax=1,85mA. 
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    �&�%2K �()�ح و 1K: �*	� �� اا���#�
  

1-  �'(t=0
'D�	 : 

VtiR
C

tq
tUc 5)0(

)0(
)0( 2 ==−====  

  :إذن

mAA
R

tUc
ti

µCCCtUctq

5,210.5,2
2000

5)0(
)0(

11010.2.5).0()0(

3

2

67

−=−=−==−==

======

−

−−

 

 
2-  tر
��kا B7 ]ي	ا G�'�	آ�ن ا G	ر إ

رة ا	4
	�� 	��ة ا	��<V1�7ى ا A�
 	�'�G ا	��
ر ا	���

)F��	ا G%( F�
آv) ا	���� 	A�

ر ا	�����%	 A5O?P@ا G�'�%. 
3- τ'=R2C=2.103.2.10-7=4.10-4s=0,4ms  
4-  

 
5-   

  
6- Uc(t1=τ)=0,37Uc0= 0,37.5 = 1,85V  

i(t1=τ)=0,37i0=-0,37.2,5mA= -0,925mA 
Uc(t2=2τ)=0,37Uc(t1=τ)= 0,37.1,85 = 0,6845V                 

i(t2=2τ)=0,37i(t1=τ)=-0,37.0,925mA= -0,34225mA           
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2 
  :درا,� ا��ا�+

  
1-  

2

2

1
CUEe =  

  :ت ع

JJEe 17,81675,8)330(10.5,1
2

1 24 ≈== −  

2-   
2-1- 
'D�	: 

0'

0'

0'

0'

=+

=+

=+
=+

dt

dUc
CRUc

dt

dq
RUc

iRUc

UUc R

 

2-2-   

 أن B%�� τ=R'C أن �
	τ = 0,2ms A:  إذنt=5τ=1ms∆ و �	
   و 

 

Ω===
−

−

33,1
10.5,1
10.2

'
4

4

C
R

τ
 

  : ��%B أن F5 ا	��
د	� ا	�,
f%�� ه�3-3
τ

t

AeUc
−=  

a��:  
A=Uc(t=0)=330V 
τ=R'C=2.10-4s 

A	
�	

	F5 3��� A ا	��
د	� آ�	
  :و 
Uc=330e-5000t  (V) 

3-4-
'D�	 :  
2)(

2

1
UcCEe =  

A	
�	
  :و 
Ee = 8,17.e-10000t  (J) 
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  :ا��ا�+�.*- درا,� 

1- ���

 345 ا	�ارة ا	���'D�	: 

ERiUc

EUUc R

=+
=+

 


 )'� ا	%�(� 'D�	t=0A	
�	
��� ����ن و  ��  : ا	��

)0(
)0(0)0(

=
=⇒==⇒==

ti

E
REtRitUc  

  
'D�	E=24V أن g�'�4� G'�'�	و 345 ا i(t=0) = 120µAإذن :  

Ω=Ω== − kR 20010.2
10.12

24 5

5
 


"! �! ���ر ا	AI 0�1 ا	%�(�  w5O� t=0 أن ا	��
س 	%�'�'G )'� ا	%�(�  -2;�Dt=τ=30s  

'D�	 و :  

τ=RC 
  :إذن

µFF
R

C 15010.5,1
10.2

30 4

5
==== −τ

 

I ة
�ا�D ا	���0Dو ه]t ا	;��� 7?
$ ا	;��� ا	��? A.  

3  
1- 
'D�	: 

dt

du
C

dt

Cud

dt

dq
i === )(

 


 أن w5O�u > 0 �0 ا	���
ن اnول أن ا	���7  -2� . �D�A��d�� �'�< F إذن ا	%��س u=UAB و 
3-  A�
�
 345 ا	���
ن ا	'D�	i<0  B7 ]ي	ا G�'�	أن ا A'�D و ه]ا �%���7 G�'�%	 vآ
�� ��
 AI ا	���

A�

ر ا	�����%	 A;�;�	ا. 

 أن ا	%��س : 2 ا�*	��ا�)�1� A %��س	و ا ��d�� �'�< F��D B��	
� �'�< F��D  ت
، xIن اV	���و�

 ��	

��� �0 ا	%��س ذي ا	��'� ا	4 (A) ��� ا	%��س ذي ا	��'� ا	��F;�'��(B) ��d )�� ا	�ارة ا	���
�	Vل ا

آ v	�G�' ا��;�� A;�;�	ا A�
  .��و�
تو ?���� ا	�
ل ����ن �'�G ا	��
ر ا	���

 
 

  
  
  
  
  
  
  
  
  
  
  
  

 A;�;�	ا G�'�	ا
A�

ر ا	�����%	 

i 

K  

R 

C u  

 �'�G ا��;
ل اV	���و�
ت
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4- 
'D�	: 

Ω=Ω=
−

−=
=
=−=

∀−=⇒−=

− k
ti

tu
R

t
i

u
RRiu

10010
10.6
6

)0(
)0(

)(

5

5

 

��F ا	��
س �5n ا	�'�'���R� 0 أن ه]ا ا	��
س D;?! ���ر ا	0�1 )'� ا	%�(� �7 �'(t=τ=10s    

 أن�  : و 

τ=RC 
  :إذن

 

µFF
R

C 10010
10

10 4

5
==== −τ

 

5- 
'D�	: 
q0 = C.u(t=0)= 6.10-4C 

6-   
u= 6e-0,1t (V) 
i= -60e-0,1t  (µA) 
q=6.10-4e-0,1t  (C)  
uR= -u= - 6e-0,1t (V). 

4  
1-  ����� 

2

02

0

2

2

1

U

E
CUCEE mmm =⇒==

  

  :ت ع

µFFCm 20010.2
10.8,1

324.2 4

62
=== −  


 أن  -2� :E=Ae-αt إذن A �)�%	ا �'( ����%	  ���
�F ا	?
#� ا	����7 t=0أي ، : 
A=E0=324J. 

 
'D�	τ=RCm= 50.2.10-4=10-2s =10ms 
� �7��%	 1��� �?�	 AI ��
	��A�?# 0t 1 ا	�� Uc �?�	 AI ���

#�� ا	���" 0( ���� A	
�	
 t و 

�#O�	
:  

2

2
1

cmUCE =  

 ��
 أ�'
 �;�م �,�iD ا	���
��� إذنو �ا�D ا	:��� ا	��� �)�	 NDار��	ا FPو أ:  

τττ
tt

cm

t

cc eEeUCEeUU
2

0

2
2
00 2

1 −−− ==⇒=  

  :إذن

1

2
200

10
222 −

− ==== s
RCmτ

α  
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3-  

A
R

tU
tII c 36

50

10.8,1)0(
)0(

3

max ======  

4-  

)(36 .100.100
max

01,0
maxmax AeeIeIeII tt

tt −−−− ==== τ  

5-  
 :ا����� ا"و�!


'D�	: 

2

22
24

2222

25,0

25,0
2

50.10.2

2

1
)(

2

1

2

1

IE

IIIRCRICUCE mmcm

=

=====
−

 

 ��  :ا�*	� �ا���

'D�	:  

E=324e-200t 
I=-36e-100t 

I2 = 1296e-200t 

2

2
25,025,0

1296

324
IE

I

E =⇒==  

  

5  
1- 
'D�	: 

  

0

0

0

0

=+

=+

=+
=+

dt

dUc
RCUc

dt

dq
RUc

RiUc

UUc R

 

2-  

0)
1

.(
11 =−+=+⇒−=−=⇒= −−

cc
c

cc
RC

t
cRC

t

c U
RC

RCU
dt

dU
RCUU

RC
Ae

RCdt

dU
AeU

  
3- A=Uc(t=0)=12V ) � ��ول����R	ت ا
�?�( 

  

)(12 VeU RC
t

c

−=  
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4-  

  
  

'D�	:  

Ω=Ω=
−

−=
=
=−= − k

ti

tUc
R 1210.12

10

12

)0(

)0( 3

3
 

 

RC

t

RC

t
UeU c

RC
t

c −=−=⇒= −
485,212ln)ln(12  

: إذن
RC

1−G'�'�%	 �d��	ا F�
�F ا	���D :  

sRC

s
t

U

RC
c

10

1,0
80

8

800

)515,5(485,2))(ln(1 1

==

−=−=
−

−−=
∆

∆=− −

τ
 

A	
�	
  :و 

µFF
R

C 83310.33,8
10.2,1

10 4

4
=≈== −τ

 

CtCUQ c

2

0 10)0( −===  
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