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         I.    ت����	ا��
  ا	��������

  

   ������� و ����ا���•       

  

  

  

  

  

� ا	        ▪ � ��
� ا#و"�ط �� �� ا	����ت ا	���������       ��اغ آ�� 

8  :ا	��د�� ا	��ز	� (
�)� ا	'�ء         -1c = 3.10  m.s اغ��	ا �� .                              

� ه�ا?��ت ا<" =>�ل (����9 )86 ا	
��ح ا	���6� ▪        � A� 
� ��B�C(.  

� أو (��ل ��N � ��� ���� آ�������
�� ( �دده� ▪        � �� �  

  :                                                 ، و ه�� ���>��ن (�	�GH� ا	 �	��λ         ا	��اغ 

                                                      
c

λ = cT =
N

               

        ▪
� ا	��M ا	��������: 

       

  

  

  
  

  

   ا	����ت ا	������•       

�  N<	و ا ��6�"H	ت ا>�O�>ل ا�P� ��� A=T ا	�����6ت و ا�RSرات �
 ��A ا	����ت ا	������ �

 .....اSذا)� و ا	 ��6ي

�  �
 ��A ا	����ت ا	������ ذات ا	 �دد ا	��	� )HF (  رات ذات ��دد�Rإ A=�	 �6��Z آ����ت

[�\��)BF (� ��"ا�)^��' 	ا ���=. 

  

   
  
  
  
  
  

ab�E�� آ��(�?� ���^ و�P�) `�Bل آ��(�?�  � _�آ�	�_^ آ��(�?��
���

 ��ab� و 

�
� ���^ و�P�) `�Bل �����
�����B
���

 . ���� A��� ^�	�P�	ر ه�ذ�^ ا�� Tا

��
 .آ�������

����� 

( )N Hz  

( )mλ  
  ا	'�ء

� ا	��?
 ����ت ا	������ا	
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8           ��
  ا	����ت ا	��������

         II.   ��
  إر"�ل و ا" =>�ل ���� آ�������

  

       •�<��P 	از ا�)Sا   

           Eر"�لSا �  . "d� e6دي دور ه�ا?

       Rا<" =>�ل �  . "d� e6دي دور ه�ا?

  ��ن آ��(�?� �ن 	��� 9�T       )86 ا	��R� ����^ إ�Rر

   .        ا	 �دد

   دور ه�ا?� اSر"�ل و ه�ا?� ا<" =>�ل•       

����� آ(ه�ا?�  اSر"�ل إ�Rرة  آ��(�?�� �_�ل    ?�)�� (��
     (���� �=�م ه�ا?�  إ	8 إ�Rرة آ�������

  .ا<" =>�ل (�	iور ا	���آ9   

  

   

        III.   ��<�� ���� ^��'�  

  

   �>iأ ا	 '��^•       

  
  
  
  
  
  

      

        •�<�� ���� ^��'�   

)  :ط �'��^ ���� ��>� ��>��kا	 �	� �j\6 أ��Tا	iPول    ) ( )⋅ π ϕmu t =U cos 2 Nt+  

    
  

    
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  r�'�	ار اi=�	ا^   ��<��u^��' 	ا i�)   
  

�T��<�	ا A�s� 	ا  

  
  

  
 ^��'�t"�	ا  

(AM) 

  
  

  
t"�	ا  

  
  

  
( ) ( ) ( )⋅ π ϕu t = cos 2 Nt+mU t  

  
  

  
  

  
  ا	 �دد�'��^ 

(FM) 

  
  

  
  ا	 �دد

  
  
  

( ) ( )( )⋅ π ϕmu t =U cos 2 t+N t  

  
  

  
  
  
  ا	��ر�'��^ 

  
  
  

  ا	��ر

  
   
  

( ) ( )( )⋅ πmu t =U cos 2 Nt+φ tφ tφ tφ t  

 

    ��� ه�ا?� اSر"�ل أو � �ai_�	ا  �(�?����	رة ا�RSو ا ��
	���6� ا	��������

 .ه�ا?� ا<" =>�ل 9�T ا	 �دد
�
��� 

   A=�� �
�8 ا	���� ا	��������
�� ا	 ��6��Z ���� ���6��  . ���6��	أ�� ا  


�8 ا�RSرة ا	�'��� �.  

A�� ��أiZ ا	�=�د�� ا	����ة 	���6�  ���� ا�RSرة ا	�'��� � �As �=��� ا	 '��^ 

  .ا	��^	� �w (>i)ره� و، أ�، ��ددهو"���( ا	_��6�

 

����� 
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8           ��
  ا	����ت ا	��������

       IV.   t"�	ا ^��'�                                       Modulation d’amplitude 
  

   ا	�"i<� ^��'�tأ •       

      AO_�^����� ز ��اء�PT�) t"�	86 �'��^ ا( :  

� ا	 �دد -	�( �πm       : )���6� ا	_��6�	�ا�� ا	� (���� ��> pp(t) = P cos2 N t  

و ���� �
 �� ) ا	��ا�� 	��Rرة ا	�'��� (��P�s(t)ع ���� ��>� ��\�] ا	 �دد���� �
�وي و  -

 ���� 8�
� �ZزاSةا�� 
π0              :  أو ا	��آ>� ا	� m s 0s(t) + U = S cos2 N t+ U 

 A�� 
� إ��آ�� �Tو� �	 �P��6	�Pاءاء�P	ه�ا ا t� �"�� � ^r�'� ���� 86( ل�O_6	 :  

                                          ( )⋅ ⋅ 0u (t) = k p(t) s(t) + Us  

  . ���� ا	 �آ�� ا	�� �P	�P6اءA����k ا	 ��"� 

       • t"�	ا ^��' 	 �<��P 	از ا�)Sا  

  

  
  
  
  

  
                              

  
  :ا�RSرات�\ M6 ���^ �(�ا"�� را"� ا	 �(�ب أو �Z"�ب     

 
  
  
  
  
  
  
  

                         0U)+t(s                           )t(p                          )t(Su  
  

           �r�'�	رة ا�RSا t"أن و �ZH��u (t)s��� �^��	ا �	>i) ���'�	رة ا�RSات ا���� �
Z s(t).  

       •��r�'�	رة ا�RSا t"و ��<��   

   [��� )  p(t) و s(t)������<� )  �	د��� � � 
T ^r�'�	ا ��� 	ا: 

⋅ ⋅ π ⋅ πs m m s 0 pu (t)=k P (S cos2 N t+U ) cos2 N t  

⋅:                                         وو"�` ⋅ πm sU (t)= A (m cos2 N t+1)  

t��)                                     :           ⋅ ⋅m 0A =k P U  

mو                                                            

0

S
m=

U

>� ا	 '��^T     
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8           ��
  ا	����ت ا	��������

  

  

  

>� ا	 '��^•       �	 �C� ��<��   

  
  
  
  
  
  
  
  
  
  
  
  
  

r�'�	6 ��� ا	ى �O=	ا �=��	اوح ا� �^)RSف اH�r�'�	رة ا���(^� �iZ ^� ��G ^�)
max

Um و 
min

Um  

N�_): ⋅
max

U += A ( m+1)m  و⋅
min

U -= A ( m+1)m^��' 	ا �<

 � � ��>��ا 	�T ،:  

max min

max min

U -Um m
m=

U +Um m
  

   ��دة ا	 '��^•       

       ▪ �
��� 0U  
  
  
  
  
  
  

  
       
  
  
  
  
  

                                    
  pN ا��
�ر▪       

       
  
  
  

  
  
  
  
  
  
  

    t"�	ا ^��'� ��  : دا	� ��	��� 	6 ��� ا	�'�^ا	�'��r�  و"t ا�RSرة 

                                      ⋅ ⋅ πm sU (t)= A (m cos2 N t+1)   
�
��� 

0 

^��'� i�� ^��'ج��Z  	ط ا��^��'   

← 0 mm<1 U =1,5.S ← 0 mm>1 U =0,5.S ← 0 mm=1 U =S 

P SN =10.N P SN =5.N P SN =2.N 
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8           ��
  ا	����ت ا	��������
       ▪ �
������ ا��  

  
  

    
  
  
  
  

   ا	 _=� �^ ��دة ا	 '��^•       

   ���A را"� ا	 �(�ب )86 ا	���  و ����         	6 _=� �^ ��دة ا	 '��^ �
 ��=��w A� R>` ا	��_�ف

        XY� أي r�'�	ا ��� 	ات ا���� ^���� N�Z ،�
  i) ^ :uS=f(s+U0)<	� ا	 ��� ا	�'�^_�ف ا	�

  

  
  

  
  
  
  
  

  
  
  

                 
        �T'��^ ا 	ا �<
T i�i_� ^_�ف�����	ا `<R أ(��د ^� �GH:  

  :   (�	�GH� ا	 �	��b و �G)�i` ا	��Oى �i(�G        B` ا	�>�ى 

                                               
B -b

m=
B+b

  

  
  
  
  
  

    

 :� _=� ��دة ا	 '��^ (�	��w�^ ا	 �	��^
 

� m<1  أي  m0U >S 

�                 ≫p sN N 

  

 

m<1  :i�� ^��'�   m=1  :��'ج��Z ^ m>1  :^��' 	ط ا�� 
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8           ��
  ا	����ت ا	��������

       V.   �	إزا t"�	ا ^��'�                              Démodulation d’amplitude 
  

       •t"�	'��^ ا� �	أ إزاi<�   

  
  
  
  
  
  
  
  

       •t"�	'��^ ا� �	6 � إزاZ��   


 ��A ا	 �آ�� ا	 �           ��	:  
  

    
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  

  اSزاZ�                                          �Zف ���� آ�M ا	�Hف  
  

   ��دة إزا	� ا	 '��^ •       

� ��دة آ�MR ا	�Hف و ا	 � ���>� (�s( � ا	��^         ����RCτ^ ��دة إزا	� ا	 '��^     (RC)	6 �آ�� =

  .        ا	� �ازي

� ا" \�اج    ��^ ) ا�RSرة ا	�'���)ا	����6� ا	��=�	� � �6�( As�� إزا	� ا	 '��^ 

^� �	�  � ^� 6Z�� �'� و ��r�'�	رة ا�RSا:  

  أي �Zف ا	���� ا	_��6�،آ�M ا	�Hف -

  .�Z0Uف ا	��آ>� ا	�
 ��ة  -

����� 

  :ا�RSرة (�i ا	��Oم
�P	م ا��O	ء�_�ف ا 

��r�'�	رة ا�R�	 �	�
  ا	
  
 

 i�)�RC ا	 �آ�ا�RSرة 
  :ا	� �ازي

ه�ا ا	���R ا�RSرة �_�ف 
�  .ا	_��6� ذات ا	 �دد ا	��	

 ’i�)�R’C ا	 �آ�ا�RSرة 
�  :ا	� �ا	

ه�ا ا	���R ا	��آ>� �_�ف 
  .0Uا	�
 ��ة
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8           ��
  ا	����ت ا	��������

       ▪� ��!���  ا$#�از ا �
���=RC=RC=RC=RCττττ  
  

  
  
  
  
  
  
  

    
  
  
  
  

��ط ▪       ��
� إزا����   ا
  
  
  
  
  
  
  
  
  
  
  
  

       ▪ �
'(�  

RCτ sTτ(آ>��ة = ≈ :(
Ms��6	 ء��) £����.  

  . آ�H� Mف رديء←
  
 

RCτ �B)pTτ��ة = ≈ :(
t��" £����Ms��6	 .  

  . آ�H� Mف رديء←
  

  6�6G�  ��iة ��>�� أن ���ن ا�RSرة ا	�'��� ا	�
 ����           	�O_6ل )86 إزا	� �'��^

  ا	���ن 	��MR ا	�Hف(RC) و � _=� ذ	e إذا �a ¤==Z( � ا	��^ 	6 �آ��  ا	 ��ج         

�    : ا	��ط ا	 �	

                                                       τ <≪p sT T  

≫>                                                  :أي

p s

1 1RC
N N
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8           ��
  ا	����ت ا	��������

      VI.    �6
6� ا" =>�ل N) إذا("AM                               
  

  ا	� �از��(LC)ا	iارة  •       

    و"�` �a(¤ و ��دد��0u A)�G k>� ا	��	i ����ا ��>��

�<'6	.  

��	�� � أو را"� ��(�ب �=�س(�ا"��  t"�	ات ا����   

        mU��� 6	 Suدد� 	ا �	>i) .�_�� �� 	��k ا	 ���ات ���T��<�	ا A�s� 	ا`<T�� �)�P ">8 ا.  


�وي (LC)�>�ز ه�ا ا	��_�8 أن ا" �P(� ا	iارة � i�( ى�OG ن���   

��دد ا	��	t� i ��دده� ا	\�ص 
π

0
1

N =
2 LC

.  

  
  
  
  
  
  
  
  

       

        

          

  . ا<" �P(� )86 ا	��A ا	 �	� ���ن ��_�8(�	�
>� 	�iة ا	 ��ر         

� ���=� 	6 �دد (LC)�_�8 أن ا	iارة ا	� �از��          �>�^ ا	��   ���t ��ور ا	 ��ر 


�8 .         ���آ�ة �Zل ��دده� ا	\�ص� e	�	 ادة"وi
  .circuit bouchon"ا	iارة ا	

  

   ا	�
 =>A راد��•      

             � :� ��ن ا	�
 =>A راد�� ��� �6

      �  ��

 =>A ا	����ت ا	��������� �  . �6� ا	 �ددات�\ ه�ا?

      �   86( ��=��  )'>�   اSذا(��� ا	�اردة �^ ا	�_�(HF)ا	_��6� ���6� 	NP  �ددا	دارة ا<T =�ء ���^ ��

 ���G             L أو C.  

  .(HF)�'\� ا�RSرة   �      

  .آ�MR ا	�Hف �      

  .ا	�
 ��ة ���R ���ر 	6 �ددات ا	��	�� 	_�ف ا	��آ>� �      

  .ا	�
 \O6� (BF)�'\� ا�RSرة   �      

  . "��)� أو ��>� ا	�Oت �      

    

   ���^ �^ N�Z  ���ر 	���=� �^ ا	 �ددات  ه� ���Rا	� �از��  i(LC)ارة ا	               

   ا�RSرات ذات ��ددات ���آ�ة �Zل ��دده� ا	\�ص ا	�ي �
�8 أ�'�  ا	 �دد �����           

:                                         ا	��آ�ي           
π

0
1

N =
2 LC

  

�
��� 
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8           ��
  ا	����ت ا	��������

  

    
  
  
  
  
  
  
  

  
  

  ��زان.ذ
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