
    

République Algérienne Démocratique Populaire 

 

  
  

  

   

  

  

              

  

   

  

  

  

  

  

   :                                    ::    

••                                                         :  :       

••       :                               :                              

••        

      :  :    

••  ::  ..................................................................................    

••  ::    ............................................................................    

••  ::    ....................................................................    

••      :    :............................................................................    

  

                                :  :  20020077--20020088                                                        

                                            20020088  

           

      

    

    

   

Ministère de l Enseignement Supérieur 

et de la Recherche Scientifique 

Ecole Normale Supérieure 

Vieux Kouba  Alger  

Département de Sciences Naturelles 

       

   

  



  :ا����س

  
�����  

  


 ا�ول��  :ا

  

 ���
- I:ا�ولا������ ا���.  

  

I -1����� ا���ا���
 �  ا�!
 ا�� "#��)%���&  03................)......................ا

I -2
��  03...............:.............................................................ا/.اد ,�+�� ا

I -2 -1��ا��.........................................................................................04  

-I2 -2����!  05........................................................................................ا

I -2 -3.3آ  08..........................................................................................ا

I -2 -4 ذ����  11............................................................................ا���7ت ا

I -3 
�!
 ا�� 8/ ���9��&  12..........................................................ا=>;�ء ا

I -3 -1&��ا?�7ز ا��� 8�9��.....................................................................12  

I -3 -2.3آ� 8�9��&  14......................................................................ا?�7ز ا

I -4 ��+�@  �E��..................................................................15 اC&Dف أ/.اد ا

I -5 �7F��G ودورة 
�!
 ا��  F.............................................16@�ر أ/.اد ,�+�� 

I -6
�!
 ا�� ��< 8!�K@���L ا&  20.............................................................ا

I -7 N�K  21............................................................................آ���� وO" ا

I -8N�K�P وO" ا< ����  23....................................ا!�ا�
 ا&QRF 8. /8 #�رة ا

I -9��<��@Tوا ��!�K, ت����  25....................................................,.ق F.��� ا

I -9 -1�
/�ا+� ا�K&9ال ا����ت /�VCD 8 ا�...................................................25   

I -9 -2��!�K, ت����   26................................................................,.ق F.��� ا

I -9 -3��<��@Tت ا����   27...........................................................,.ق F.��� ا

I -9 -4
����ت /�VCD 8 ا����� =د�Dل ا�!  31........................................ا@.ق ا

   

 8��W
II:ا��� ا�����L ا=T@��>8 >�� ا&  ا

   

II -1 8Xا L���&�3Kة �Fر��YV >  ا.............................................................33   

II -2ةZ7ا� [� ���!&�����L ا=T@��>8 وا�دوات ا&  34.....................................ا

II -2-1 \F.ن ورو�Z34................................................................��7ز ��آ�  

II -2-2 ���  35.................................................................................��7ز 

II -2-3 يC_ 36...............................................................................��7ز   

II -3 8Xا L���&��� ا�!��ت ا!3ارى ��
 وا��  38............................ا>�اد ذآ�ر ا

II -4 ي���
 ا+��   39..............................................................ا���ل >�P ا



II -5�������L اF...................................................................................45   

II -6 ���  �a�F.......................................................................49% وF!��� ا

II -7 L���Fوي��
 ��ا9@� ا���  ا����ت ا��..............................................50  

II -88<��@T=ا L���&   �...............................................................51��Zات ا

II -98<��@T=ا L���&  51.................................................................>��ب ا

  

 8��!
 ا��  :ا

  

  :ا��� ا�ول

��7�F.................................................................................................52  

  

 I -ن��K&9=ا c+�&� 
���F..................................................................:.......52  

I -1ل�������ت _Y��� >  ا!�...............................................................52   

I -2
�������ت >  ا!�..........................................................................55   

I -38<��@T=ا L���&����ت >  ����F ا!�....................................................60  

   

 8��W  :ا��� ا

��7�F..................................................................................................62  

  

II - ��G �9درا:��� ��< 8<��@T=ا L���&���ةd�K@F اK  64.....................ل /8 و=�V ا

II -1
���  64... ................................................................................��#" ا

II -2 
���  64.............................................................................اD&��ص ا

II -3
�����ت /8 ا��� 8<��@T=ا L���&  66…………………………………ا

�TCY   71...............................................................................................ا

  

��F�Y  ا

   

  .#�+�� ا�.ا�"

  

d��� .ا

 

gY��  

  

 

 

 

 

 



 

 

 

:ا������  

 

      �������� 	
� �� ��� ��� ���� �� ��� � ������ ���
�� ������ �� ���

���
� �����  ��� ���� !��" �#����   $��% !&� '( ��)� �� ��� !��� ������ *�$( ��%

 ������� ��+� !� �&��, $�� �� ��������� -$& .#�� � /
0� ��� ���" ��: �� 2% 3��

 34��:>> ��� ����	
 ��� ����� �� ����� ������ � ����� �� �����  �! "�#  $���

� � %��
 &�' "�# ��( )*+(�, -���.�� �/ � )+/ 0�, 01���� 2+3� 4��� �51�6

���*73
 8�9� :
; "�< ), �! =��+� >�7� <<.  

                              3����  ���68669  

          $$
���� ���)��� 30#� �,&�" 3���� 7����� ���&�� ��� 80�� ��+� -,& 39� ���

���
� !���" .�: ;���" !��� 	9&�" ������ /���� 3�% ��   $
� 3�
� *��$ ���<��

 .�=�� 3���� >��� ���" �?�� 3?�#��� ����� !��=�� ��� ��@ ���0���  "����(

 3���� ����( ��)����� -,& 3�" �����)���� ���:�� ��%��?�� �� $�$
�� !� 3�$� A,��

 7��� ��$�?��� ����.  

        9� �� C���'����:� ��@ ��$&�) *���
�� �
� �,& 3)����
�� ����� 33 

 $�)�� 3���� ��#? $$�� !���� ��<����� 3���
�� �?�� !&� ��� ��������: D�� ��

 /��E�� .� /������"$��:��� �9���� 	$%" ���E���" 	�E����"  �F��" ���%��� C����� ����

 ��4����…  

       !&� -���:� �� ���� �?�� ���F� ���:� ��@ ���?�� D�� » ���� ���F� 8�F

3���� !%��:?'� «  34��� 8F�� ���H�� 3�� �'9� �� 3�� ����� ���� :��=� !���

  2)( ��0�� I�� ���� ��0 �,&� ��#?��  2���� ���, �� I����� A���

�?��.  



       ��&( �� ;���(  $
� �,&�  ��:���� ��$���� !� �
��� ���=��� ��F� ���F��� -,&:  �<�

 J��& 3���� �'9���E��� "����F� ��% E�#��� �� ;
? �� �,&�/  ��K�� ���)��

!
��:�� 8�F����� 8��� ' !��� ��49�. 

 

  

            ��$�?��'� ����
�� ������� �� 3���� 	��
� 7����� ���&�� ��% �*��� ���%�

( !��$�� !��
�� D���� ���� !� ;��)� �� ���F��� -,& ���F� A,�� 	���&9� ��E�� ��$�

 ���  ��,� ������ ���L��� ;���� �,��" �4�2)�� !� ���F��� -,& ���:� 7$� ���
�

����% :  �% ���)�� ��@ ��9� �� ���$& !��� � 3���� $�% !%��:?'� 8�F����

������� �'M�����:  

16 NJ�,�  $��
��� ����+� !& ��� ��%��:?� ������� 8�F�� 	�� /��.  

26  ������ ���
� 7$��� N����&� 	���$@ 7$�� ���F��� -$� ����4�2)�� ��.  

36 N�4�2)�� !� !%��:?'� 8�F���� ��
0� !&�� .  

46 N��$�% ���F��� -$& ���:� ���� !� ���$�� ��$��.  

 

        ���?� ��@  ��,��� -$& 	��F�� ���� �'M����� -,& �% ���)O��:  

6 3�� 3���� ��)������� ����$�� ��0� A�E� 3?�  !%��:?'� 8�F���� ���F�� ��
�� ��  

6  ����4�2)�� �������� P��� 7$� �� ���
� ��@ /$� ������� !� 3<�� !��% 3?�

3���� !%��:?'� 8�F���� ���F��.  

  

 
 
 
 

 
 
 

 


