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         І – ـــ�����:   
 ��

����� ا
����� ا
������� ا ����
����
��ل ا�
ا
�را&� ا
����� ه� درا&� �%�� $�
#�" !  ا

  .��&7ا
, �6 ا5���ر ا
�4 ,ا
���2��,1 ��0/�%� .� د.�- ا
��,+ت 
�9:+�:   

 ;��� .� .�= و/��
����2 اCه�,�م دون ,ا
�Eر�D&��� ا�A�BCر .�@ !�? درا&� آ���2 ا$ 
   .اJداءا
�-وج و 

  

          II –  �
Kا L����
 �������
   :ا
����2 ا
   L����
 �������

�N$-از ا
����2 اK4 ,ا�O,�
  :ا
���2� E��P,4 ا

  

  
1-  �2���
 :ا
�������ا

           
       

 ;�
� ه� .�= و/Kا L����
 �������
 4�J د�5ل ,ا
�Eر�D       ا
����2 ا
S -,
  .�5V- دون با
���; إ
? ا

  
  

2-  �,��
  :ا
,�X.�ا
   

  
 �6 ر��!%� ,اN/+ق ا
2�= و��ED  ا
�Eر�D �  و��EDاP���ل           
 ��ED�
   اN/+ق

  
   

ΙΙΙ       – ل �#�أ�\�]Nا:  
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�
��
  ا
���ED  ا
�;   -  .� $�ا�� اC[�\�ل\� �
Kا L���
 ا
�Eر�D -ا

   –أ.��� 
  .اN[�ر ا
����X :,-اء  -

�Dر�E
  . .� اCر��2ع ا
�Eر��D#�أ  -  و�B &��رة ا��م ا
  .�#�? اN[�ر ا
����X :,-اء -

 ��ED��
 �Dر�E
و�0ل ا
  ا
-أ&�� 

-  -,:Jا  � ����X
��\�- اN[�رة ا
?
  .اX5J- إ

-  �B����Dر�E
  .ا
�-آ�!   ا
���7P ا5J- ةا
���ر�-ور 
   -  �. �Dر�E
 .ا
�Lول�#�أ ا

-   � ����X
��\�- اN[�رة ا
 -X5Jا?
  . اJ:,- إ

 �Dر�E
 إ
?  �4A ا
 ���.Jا ��ED�
  ا

 .:,-اء�#�? اN[�ر  -
-  �B����Dر�E
  .ا

  
   �9:+�:   

  .ا
���L أ��م         ��Eد هa` ا
,-ا:4 آ�,� ��12B &��رة 
  

ΙV        – ����
��4 ا
 �2���
��4 ا��
   :ا
  
  1- �����
��ل ا�
   :ا
  
�? أداة     ! �,�EP �
Kا L����
 �������
��ل ا
����� ا
,E�,�ة .� ����; ا
����� ا�
   N FAST$-از ا

:  
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 �9:+�  :  
  �������

����; $�B� ا
����� ا       :  

- 
�#� ��bD .�%� آ4 ا
,-آ#�ت ! 4,E��P ��5��,
�#�ت ا��
  .�,���%� �  ا
- -����
�? &��د ! ����,
��� ا
P �P��A-آ7 ا
,��$�  وا
�ارة ا,! . 
-  ��
�,�  ��V�

��ت E��P,4 ,ا
�%�زKدة ا���,

,��و
� ا�$.  

  
 2- �����
��ل ا�
  :درا&� ا

        2-1 – ?
  : ا
��-$� اJو
 �
��
�  ا
-[� ا�
            :  

  

  
  

        E   : -���$ ر���c$9V .   
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          M:  -,��,
  .��-ك $�
���ر ا
         K1 ,k2 ,K3 , K4 :  ر����
 beا�B.  

   :   �+:�9ت
��� ( ا
,�-ك ��Cور ,  ��BK1 ,k2 ,K3 , K4  �:��2اbe ا
���ر   -\� �Dر�E
  )ا
-    ;�/ ��!K1 ,k2 ر�h,
��ن أ:,- إ
�i ا
,�-ك ��ور .� ا
,��? ا$  ) b.ر ?���

 �Dر�E
 )ا
-  ;�/ ��!K3 , K4ك ��ور-�,
��ن أX5-   ا$ i�
 ���? إLPال(   .� ا
,��? ا
,�hر ا

 �Dر�E
 )ا
  :ا&����ج                 

�� .�i ��و�� $�&�E,�ل �Bاbe ا
���ر ��
�� .� ���? دوران ا
,�-ك ��7 ا��
 4�J                     K1 ا
,k2 ,K3 , K4  

              
2-2 –-��  �$2   :�Dر�E

-.b ا ���j,
��-آ�#� ا
   .ا
-[� ا
#���ي 
  

 �$-��

� .� ���? دوران ا
,�-ك E��P,4 ا��
������ .� �Bاbe ا
���ر و $�� ����
                  4�J ا
��
��
  :ا

  

  
  

                      R = Ŕ = 470 Ω  
                    E  :  رة���
  ) . ا
���L أ��م�#@ :�
�i $��ا�� ا
���رة �-( زر ا
���ط :�Xر ا

                     Fcm  :  �Dر�E
  ) . أ و ب $��ED�� زر ( زر ا
���ط P%��� ���ر ر.b ا
                    RL1 :  ب��� )  ;��� .� .�= و/���K1 , K2 (   

    
 ?

� اJو��
   :ا
���ED ا
#����: ا

  
E   �:را �
�: �. �E.2��ح ( زر د�(  LEDR   pأ:,- ���ه ;
V�� 4�#�6 )

  )إ[�ر :,-اء 
Fcm   �E.طزر د�\X�) 2��ح�(   

 ��ED�
  - ب–     ���� .� ا
LEDV   -�/ pه���.  

  
RL1 @�\,� -�/ ب���   

   K1 و K2  ن �2��:�ن�&�,� .  
M  ك-�,
  .����B ا

 ��EDو �. �Dر�E
   .أ.���ا
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O

� ا��
  ::�Xر &��رة أ��م ا
�����P� : L ا

E   �e�\X� �
�: �. �E.زر د ) ;�\�
(  

LEDR   pإ[�ر :,-اء ( ���ه(  

Fcm   �:را �
�: �. �E.زر د ) ;�\�(  
 ��ED�
  - أ –     ���� .� ا

LEDV   pه��� -�/.  

RL1 @�\,� ب���   
   K1 و K2  ن���  . �,�&�ن �\

M  b.? ر��� �ك .-�,
��ور ا
�Dر�E
  .ا


�Eر. �D� �eر اCر��2ع    ا  
 

 �O
�O

� ا��
  .ا
�Eر�D .� ا
���ED ا
E,�د�� : ا
  

E   �:را �
�: �. �E.2��ح ( زر د�(  LEDR  -�/ pه���   
Fcm   ��ED�
  .���هLEDV   p  - ب–     ���� .� ا

-X5ء أ�D  
RL1 @�\,� -�/ ب���   

   K1 و K2  ن �2��:�ن�&�,� .  
M  ك-�,
  .C ��ور ا

�Dر�E
   رأ&�� .� و��ED    ا
  
2-3-�$-��  3  : �Dر�E

�Lول ا ���j,
��-آ�#� ا
  :ا
-[� ا
#���ي 

  

  
  

  S :  بS-,
  .زر ا
���ط و
�ج ا
���رة ا
? ا
                           FCD  : �Dر�E
  .زر ا
���ط LPول ا
                           NE555 :  ����� 1 ( دارةBj,
�C   : 2O) .    ا� �  

   
 �E$ا-

� ا��
   .د�5ل ا
���رة إ
? ا
,-Sب: ا

  
S  �E.و�2�= 5+ل !#�ر  زر د ;�\� 

  .ا
���رة 
   

RL1 @�\,�  ب���   
   K3 و K4  ن���  . �,�&�ن �\

M ك-�,
 .� ���?   ��ور ا
 �Dر�E
  ..إLPال ا

  .   ا
�Eر. �D� �eر ا
�Lول 
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LEDR   pإ[�ر :,-اء ( ���ه(  Fcm  ��ED��
  - أ –��Eد 
LEDV   pه��� -�/.  

  
 �����

� ا��
����ED اJ.���: ا
 �Dر�E
   .و�0ل ا

   
S 2��ح�     

LEDR   pإ[�ر :,-اء ( ���ه(  Fcm  ��ED�
  - أ –.� ا
LEDV   pه��� -�/.  

FCD  ;�\�   �B��� NE555 ل�\�]Nا  !   
RL2 @�\,�  ب���   

   K3 و K4  ن���  . �,�&�ن �\
M ور�� C  

 �Dر�E
����- .�    ا
���.Jا ��ED�
   .ا

  
3-  ���j,
��-آ�#� ا

-.bا
-[� ا
#���ي �Dر�E
   : وإLPال ا

 

  
   
4- -0��E
   :و���� ا
  

 ��E�
  ا
����2 دا45 ا
�-آ�#�  ا&� ا
A�E-  ا
Ế ر���c$   i��\h�
�9 $�
�B�c ا
+ز�� �,
  .�\��a ا
M  ���$-%ك آ-��  �Dر�E
  ر.b و إLPال ا

RL1  ك ��ور   ���ب-�,
  ..� ���? ر.b ا
�Eر4E� �D ا
RL2  ب���   �Dر�E
  .�4E ا
,�-ك ��ور .� ��= إLPال ا

D1-D2  ن   �6#�+ن�$��,
  .:,��� ا
NE555  1Bj�   ����c��� ج إ[�رة��Pإ.  
C-R3  �2 و���و��O��   ����c��,
  .����� �eل اN[�رة ا

E   �E.زر د– @���� 
-  

 L���
  .ا
���ط :�Xر ا
���رة أ��م ا

S  �E.ا  زر دS -,�
   .ب
���ط د�5ل ا
���رة 
FCD  �E.زر د  ���%P ط���
   LPول ا
�Eر�D زر ا
FCM  �E.زر د   �Dر�E
  زر ا
���ط �E0 ���%Pد ا
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LEDV -

LEDR 


��نV�� �6#�+ن   ���X
  - إP��ج إ&�ر ����D –ا
���h- ا

R  ن   ���و���ن��
V�,
  .:,��� ا
�O#�+ن ا
  

       V –  �
K�9 ا�,

�ا
�: �,4�O اKا L��.  
  

                  L���
�  �,4�O ا,��!Jا? iا�Lوأ� �
S �9�,آ �
��
  :آ�

  
  
  

  :�c#���ت  
  

��ب إ��Pزc,
  :                         ا
- 2�
 ��
���ب ا
,�ر&�2060�� اJول  �ا
�,-�  ا
  . �  ا
- 2�
 ��
���ب ا
,�ر&�62 ا
P�O�  20�� �ا
�,-�  ا
   �  ا


