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 �W�#�

) ����
1 (  
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���� �E  
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 ����=��  

	  

���  20  192  272  464      

 
 L�F� �� J1��2 ���� G�*: :��
  

 X#��   
�� R��  =F�� ��=*�  ���
   ���� M���  

=F��  ���
   )
�&  

1   ��� ���  1  32  ���� ��=L �  (P�� P�/��� M�#�- �� q�- �� �D���� 
�� )`b ��)  

2   �������1  2  240  
�� P�/��� M�#�- ��� ��� R�� M=���s( �� =*  �  

3    �������2  2  240  ���� M�#�-  ������� R�� M=���s( �� =*  �1  

���  5  512    
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���)���  �*�� N�# G�*:   :  

  �"�%&'() {�Q�[ +5� �b��� S#�5�  # +"��G54 ��  �����M"�� �    �" �!�" �	����4  �� ��3	 ����	 .?!� +5� a(j&. S���(�    ���.

"�N H�(|KB	 # W���� ��9   ��  *#�" �$�(� a4 # �$�(� L() ?�� � +5� ��m ��4"��5��K!� ?�� � 9    #  ���!# W���I  	 ��$�	� H���B

�((U. �� $�3	 +�2'��" �5&� k�. S#5�  .5&��� �	  

 

 P�� P�/���  

 R�� 
��   ��=*�

=F��  

 )
�&  q�- ����   ���� gE  

 ��[�   ���
  ���  

�&(����*  1  -  32  32  -  -  

 �!��Q M��$  3  48  -  48        

 ��(�2�� M��$  3  48  -  48        

 «k;!� ��j� ���g	 » *�" +#�, $� *�" h�  2  32  -  32        

) �	��  �I���1 (  2  32  0  32        

) �.�(l	�� a�  �I���1(  3  48  0  48        

) S��K6� # ��	�1 (  2  32  0  32     
 �I���

) �	�� 1 (  

 �$�! �	���� # �.�(l	�� ���g	  3  32  32  64        

���  19  272  64  336    

  *��4 *�" +#�, $�"k;!� ��j� ���g	"  9"  �	;!� ?(��. # x;N�"    *�" #"?(F�� # +"����N L��""  �4 �" *�" h� {�Q�[ 9

 .?!� �b��� @��A S���(�  

.?!� �	��_� S#� S���(� �" �&(���� *�" �b���**  

H��%	 *�" �b��� ***    P�� P�/��� �� Y�L��)/�� ��D� .  
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�� P�/���  

 R�� 
��   ��=*�

=F��  

 )
�&  q�- ����   ���� gE  

 ��[�   ���
  ���  

«�	;!� ?(��. # x;N� » *�" +#�, $� *�" h�  2  32  -  32        

 �� �Q�6 x;N�  2  32  -  32        

 +"�" M��KN�! �4  3  48  0  48  
 a�  �I���

) �.�(l	��1 (  
   

 @	�  aK�(! ���g	  2  32  0  32        

  +�,��� @	�  aK�(!  1  0  48  48        

 �cg� ���g	 ������ ��4 ��  2  32  0  32        

�4 +"�" +�2��) �6��8 S�[�  3  48  0  48     
  M��KN�!

 +"�"�4  

 �	���� �� �$�! ��,  3  32  32  64  
  # �.�(l	�� ���g	

 �$�! �	����  
   

�$�#���1  2  -  240  240  �&(����  -  

���  20  256  320  576    

  *  *�" +#�, $���4"k;!� ��j� ���g	"  9"  �	;!� ?(��. # x;N�"    *�" #"?(F�� # +"����N L��""  �4 �" *�" h� {�Q�[ 9

 .?!� �b��� @��A S���(�  

.?!� �	��_� J�K'	 H��%	 *�" h� @A�56 �b��� **  
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�& P�/���  

 R�� 
��   ��=*�

=F��  

 )
�&  q�- ����   ���� gE  

 ��[�   ���
  ���  

 ��5� ?(��.  1  -  24  24        

 ?(F�� # +"����N L��"  2  32  -  32        

�&��Q����  2  32  -  32        

����� X���,  2  32  -  32        

�.�	5B	 M�K��) ����� �	����  3  32  32  64  
  # �.�(l	�� ���g	

 �$�! �	����  
   

 �	����  �����R  3  16  64  80  
 �	����  �$�!

�� ��,  
   

 �#�� +"�" ���g	 # S�[�  2  32  0  32        

 �.�	5B	 =(��	 ��(,"��  2  16  32  48        

���  17  192  152  344    

��4 *�" +#�, $� *"k;!� ��j� ���g	"  9"  �	;!� ?(��. # x;N�"    *�" #"?(F�� # +"����N L��"،"    {�Q�[*�" h�   �4 �"

 .?!� �b��� @��A S���(�  

.?!� �	��_� J�K'	 H��%	 *�" h� @A�56 �b��� **  
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 P�/��� 
��,T  

 R�� 
��   ��=*�

=F��  

 )
�&  q�- ����   ���� gE  

 ��[�   ���
  ���  

�K!�)�! S�[�  2  32  -  32        

 �#�� +"�" ��4�����  2  16  32  48  
  ���g	 # S�[�

 �#�� +"�"  
   

 �#�� +"�" �" +"�" X$�"�) ��4 y�}��}  3  32  32  64        

 +"�" �$�! ���� ��4 X#�  2  16  48  64        

  =K	 S�[� �#��  2  16  32  48  
  ���g	 # S�[�

 �#�� +"�"  
   

�F(g8 M��$ X$�"�) S�[�  2  32  0  32  
  ���g	 # S�[�

 �#�� +"�"  
   

 +"�" M;� X$�"�) S�[�  2  16  32  48  
  =(��	 ��(,"��

�.�	5B	  
   

�$�#���2  2  -  240  240    �$�#���1  -  

���  17  160  416  576    

��4 *�" +#�, $� *"k;!� ��j� ���g	"  9"  �	;!� ?(��. # x;N�"    *�" #"?(F�� # +"����N L��"،"    {�Q�[*�" h�   �4 �"

 .?!� �b��� @��A S���(�  

.?!� �	��_� J�K'	 H��%	 *�" h� @A�56 �b��� **  
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�& G?�   :�!���% ��E���=��L&� � ��L�� "#� 	R��� G?��&  

 �� S���%) (��D� "��� 

 
 
 

 

 

 

 

 

  

  
   



����  ���� ���� ��� �������  ($L&��-��) 

18 

 

:R�� 
��  ����
 �W�#�1    ��[�  ���
  

Course Title: Calculus 1  
 =F�� ��=*�  2  0  

:(�??Q�/��+�/$#�-)R�� n�� $#�-  

:���� q�-  :���� gE   )
�&  32  0  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

1 # H�BK'	 9"#56 �g!�T	 ������. . �T	 �� �4 S��2K��  

2 S��2K�� # 7K'	 956 $� +"�`K!� �� 1���. @(�T. .  

3�"����� @b��	 @6 ���� S��2K�� # @(����`�" y��6 -!�&	 ��4����� �� ���&�� .  

�!���% G?� �& :Z   (��KT	 ��� # -_�0	 *�b�)  

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M��� 

 ()
�&)  

 ��[�   ���
  

1  � �� 
 �

�j
� p

T
g	

 

1 M� s���� # 1��. E��F. . 

2 1���. �#� E��F. @��A S�� � .  

3����5&} # ����� 9��K���2_ 1���. . # ��

�,o�#M� ��4 �4 

8  - 

�
��

  
��

� 
/�

�
  

  

 - 0  

2  ��L&��- � =F 

 �
�j

� p
T

g	
 

1 �8���	 ����|A M�(� # 56 E��F. . 

2 9?!�� # ~} 56 . M� ����|A M�(� # �2K!�()  

3 ?��%&(� �" 56 # ?��%&(� 56 . 

8  - 

�
��

  
��

� 
/�

�
  

   - 0  

3   M% �� ��� � vL�� 

 �
�j

� p
T

g	
 

1  9S� �(|A 91���. ��(, 7K'	 ��4��K!" # ���|A .

 =(2��(	 �(|A  

2�.�	5B	 1���. 9M��_ J�	 # ���(. �� ���� 5&} .  

3  7K'	 �c��(Q # �!5&4 ��4"����� .  �N�� a!�)

  E��F. 9H�"�F	 �'�� �g��B. �g!�T	 9�%(&T&	

 (�0N �g!�T	 �" M� "����� # @(����`�"  

8  - 

�
��

  
��

� 
/�

�
  

   - 0  

4   P���L��  

 �
�j

� p
T

g	
  

1  1���. ���� M���� S��2K�� E��F. 9�(_#� 1��. .

 # @(����`�" # y��6 �!�!� �(|A 9�K!�()

 S��2K��  

2 S��2K�� ��4 h(&c. . ��(,  

3  S��2K�� "����� 9S��2K�� "�#��� �g��B. ��%�#� .

  �#�K', # *�A S�8 # a36 # ?6��	 �g!�T	 �"

 ��� # @Bn ���	 #  

8    
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 �
��

 /
��

 �
��

 
      0  

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1  /^) S��2K�� # @(����`�" y��61 (  

  .y ^���

  S"�� 9*�	�.

  ." i���	 9*�4

 ��#  

  ���3	 5�6�

 �	"�N �B.5�T	  
 �'�5�� L��)  1390  

2   �.�	5B	 �I���  
 ����c(� "�F�	  

 ��;��� a��	  
-  

  k��  X�K�,

 ������  
1390  
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�!���% ��E���=��L&� :�  �E���# U#��!)R�� -   (Z��C� ���(��#  

  :R�� M���
 ����
 �W�#�1  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

J��5	  # �4 �	�� �4��,1  

(k#�_ H��[ �") 
 S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  �W�#�    �&=�,�      

 5��� �!�&����  �W�#�    �&=�,�      

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   �t��56 (�`�)?(Q��  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ����  ����&\!�  

 
1   9M��$ �� Wg.�	 ��4 H��%	 9 *�" �� Wg.�	 ���\. X$�	� ��4 +�#"IT  ��(,"�� # W��. M��(	 # �0! ��m ��  ... # ���\. ��4���Q� k�� 9 

  



����  ���� ���� ��� �������  ($L&��-��) 

21 

 

"��	 ��m �� �4 X#� ���!  

4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b��� �  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

 "��	 ��m �� �4 X#� ���!  
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:R�� 
��  ����r��� g�
 �W�#�1   ��[�  ���
  

Course Title:  MATHEMATICS FOR COMPUTER SCIENCE 1  
 =F�� ��=*�  3  0  

$#�- :(�??Q�/��+�/$#�-)R�� n��  

:���� q�-  :���� gE   )
�&  48  0  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

1  .  # 9�4��KN�! 9a(4�`	 �� ���&��h(&c.�� �� �K��, H�(I��� $� ���4  ���A +"�`K!� "��	 �.�(l	�� �!5&%	 # k��  �" +"�K�, ��8

�	 .5��(,  

2.    H��%	 "�3�� H�gn� ?N�! # a%Q ���� $� ���&���$ ��4  970&	 �" �(_#� ���K� �� ���&�� 9@b��	 @6 �" ���A;N �c`. 9�I��� 7(A" ��4

���j� # H�(g(��. "�5 � �  

�!���% G?� �& :Z   (��KT	 ��� # -_�0	 *�b�)  

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M��� 

 ()
�&)  

 ��[�   ���
  

1  
 vC�� 

  

 �
�j

� p
T

g	
 

1 . �(_#� S�[�+���, 970&	 �+���, 9�4a4 ��4 $�� 

+���, �4���  

2 ̂ �K&K!� S�[� 9�4��! 9 .  

3X#�  . H�gn� ��4  

8  - 
�

��
  

��
� 

/�
�

  

   - 0  

2  $#�[�$
��D� � � ��� ��E 

 �
�j

� p
T

g	
 

1 . ���j� ���g	 �� ��3	 ��4�2��  9�4

� ��3	� ��3	 9�� ������� # ����� ��4 

2h� 1���.  .��  *�cF	 91���. -(��. 9���) # h�

 1���.  

3�_�g�"  . �4 

10  - 

�
��

  
��

� 
/�

�
  

   - 0  

3  
$#�[� ��=
� � 

 

 �
�j

� p
T

g	
 

1L\� . �K'%&�4 9���Y)  

2����() H�g!�T	 . ��  

�(|A 9S#� "�5 �  9���#� �  

3�	5B	  .���j� �� �� ���2��	� �  

8  - 

�
��

  
��

� 
/�

�
  

   - 0  

4  ���L&�  

 �
�j

� p
T

g	
  

1 .  �I��� ���BK!�  

2X�N @[� 9 .�g(.�.  

3 ���KN�! ���BK!� 9��A ���BK!�  .  

10    

�
��

  
��

� 
/�

�
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5  
���`� S���!  

 

 �
�j

� p
T

g	
  

1�(_#� S�[� .  9X���� � -(��. # ?'2���

����#" -���I��   

2?'2��� .-(��. # �4 # "�8 @[����c.�� ��4

 S���  

3�gF� M#�" �(�� 1�$�. 9 .��� @[� �4��.�g�  

12    

�
��

  
��

� 
/�

�
  

    0  

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1   �.�(g(��. # �K��, H�(I���– S#� 5��  
  .� E_��

 �5_����,  

  9i�� Mo(�

 ����I� �� 5�T	  
 ��8�Q  1401  

2   �.�(g(��. # �K��, H�(I���– k#" 5��  
  .� E_��

 �5_����,  

  9i�� Mo(�

 ����I� �� 5�T	  
 ��8�Q  1401  

3  M��KN�! �K��, ��4   �K3%� y�%�  -   L4#o) M���)  1381  
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

  :R�� M���
 ����r��� g�
 �W�#�1  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

J��5	  # �4 �	�� �4��,1  

 H��[ �")(k#�_ 
 S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  �W�#�   ����r��� 
��
   ����r��� �&=�,�    

 5��� �!�&����  �W�#�   ����r��� 
��
   ����r��� �&=�,�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

 *#�" +o�#)  X$�	� # ���\.

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

 �(g� W(T	+5� �$�!      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ����  ����&\!�  

 
1   9M��$ �� Wg.�	 ��4 H��%	 9 *�" �� Wg.�	 ���\. X$�	� ��4 +�#"IT  ��(,"�� # W��. M��(	 # �0! ��m ��  ... # ���\. ��4���Q� k�� 9  
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"��	 ��m �� �4 X#� ���!  

4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b����  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

 "��	 ��m �� �4 X#� ���!  
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:R�� 
��  P��LF� � ���%1    ��[�  ���
  

Course Title: Probability and Statistics 1  
 =F�� ��=*�  2  0  

$#�- :(�??Q�/��+�/$#�-)R�� n��  

:���� q�-   ����
 �W�#� :���� gE1   )
�&  32  0  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

1  .  # ���	� ^�K&K!� # S��K6� ����. =�"�(&� a(4�`	 �� ���&���_��	 5&��	 9�.�(l	�� �!5&%	 �" M� ��4"����� S5	 � +"�" �$�!  5&��	 �4

 M�(!�,�  

2 . � �I�	 S�[� # �(�`. �� ���&��  # �Q"��. ��4�(UK	 9���	� S;BK!� # �8�� S��K6� 9+�(UK	5&} # h. S��K6� 1�$�. 1���. 9��	� �

�Q"��. ��4�(UK	 �#� +5� E��F. 1���. 9��(, W!�K	  

3  . 1�$�. +"����N �� ���&���(|A 9����� ��4�(I�Q ?�. # 9e��� "�5 � M���A # ����	 56 �  

�!���% G?� �& :Z   (��KT	 ��� # -_�0	 *�b�)  

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M��� 

 ()
�&)  

 ��[�   ���
  

1  P��LF� ���`� 

 �
�j

� p
T

g	
 

1 .� �I�	 S�[� # S��K6� ��4�(�`. S��K6� � 

2 �4"�5N� �#� ��4�2��   .  

3 �(� +5 �A # �8�� S��K6� 9���	� S;BK!� . 

6  - 
�

��
  

��
� 

/�
�

  

   - 0  

2  ����?� ��E��eL� 

 �
�j

� p
T

g	
 

1 .  M� d��N # �I��� 5(	� 

2 . M��	 ��\'	 1��. # ��� �g.�	 ��4  

3 .  h� �#� +5� E��F. 1���. �Q"��. �(UK	 

6  - 

�
��

  
��

� 
/�

�
  

   - 0  

3  P��LF� �#��� � �� 

 �
�j

� p
T

g	
 

1 .  J�K'	 S��K6� 1�$�. 1��.  

2 .  �(� M���A # �_�2} 1��.  

3 .  ̂ #"�	 =('() 1�$�.  

6  - 

�
��

  
��

� 
/�

�
  

   - 0  

4  ����i� uF�`�  

 �
�j

� p
T

g	
  

1 . �(|A ����	 56 �  

2 .  e��� "�5 � M���A  

3 . =(�\.?!�" �&('(� ��4�,  �����

)Maximum Likelihood  S��K6� �&('(� # (

) =(�)Maximum a Posteriori 

Probability(  

8    
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�

��
  

��
� 

/�
�

  

    0  

5  ����% M���% � .��Q�  

 �
�j

� p
T

g	
  

1 . ) �(� =(�\.Bayes Estimation (  

2 . =(�\. H�([��N �4�,  

3 . ?�.) �(I�Q ?�. # ���	� ��4Statistical 

and Hypothesis Tests (  

6    

�
��

  
��

� 
/�

�
  

    0  

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1    5��) S��K6� :��	� # S��K6�1(  
  *�(!�&.�

 i(_�)�)  

��   �U[�

 ���0�! ����Q  
 �K�, +5��  1384  

2   aK'4 ?!���# S��K6� ���g	 y�K�   *�� M#5��  ���5�4 9M�(!��)  ���%� <(�  1400  
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

  :R�� M���
 P��LF� � ���%1  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

  # �4 �	�� �4��,J��5	1  

(k#�_ H��[ �") 
 S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"   ���%   �W�#� ���%  �W�#�    

 5��� �!�&����   ���%   �W�#� ���%  �W�#�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

 # ���\. *#�" +o�#)  X$�	�

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

 �(g� W(T	+5� �$�!      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ����  ����&\!  

 
1   9M��$ �� Wg.�	 ��4 H��%	 9 *�" �� Wg.�	 ���\. X$�	� ��4 +�#"IT  ��(,"�� # W��. M��(	 # �0! ��m ��  ... # ���\. ��4���Q� k�� 9  
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"��	 ��m �� �4 X#� ���!  

4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b����  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

"��	 ��m �� �4 X#� ���!  
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:R�� 
��  $����  � ����r��� ���`����&    ��[�  ���
  

Course Title: Fundamentals of Computer & Programming  
 =F�� ��=*�  2  1  

:(�??Q�/��+�/$#�-)R�� n�� $#�-  

:���� q�-  :���� gE   )
�&  32  32  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

1  .  �� ���&�� �	���� M�K��) M��$ �� �$�!  

2  . �!5&%	 5� =K��� �	����) $�!�(I�. 95&	��KN�! �$�!(������5� 9���Y,  

3  . +"�() ������. �g� �$�!5�  

�!���% G?� �& :Z   (��KT	 ��� # -_�0	 *�b�)  

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M��� 

 ()
�&)  

 ��[�   ���
  

1   ����r��� $�\�� g�E�j� �  �#��!% 
 �

�j
� p

T
g	

 

1 . �.�(l	�� ��[� ����� �Q�F	 

2�.�(l	�� �" �"5  ��4 aK�(!  .  

3 �(P # �"5  ��4 +"�" L���� E�K\	 ��%�#�  .

�"5  

2  - 

�
��

  
��

� 
/�

�
  

   - 0  

2  gL#���\� 
�,j� �  �#��!% 

 �
�j

� p
T

g	
 

1 # =(��	 M��$ �� ���&�� . aK���2_� 

2  @6 # �4 aK���2_� �6��8 S�[� �� ���&��  .

����	  

3) 5� �g� H��[ �� aK���2_� M�(�  .Pseudo 

Code( 

4  - 

�
��

  
��

� 
/�

�
  

�g� �b���S#�5K	 aK���2_� 5&} 5�   - 2  

3   $����  ���=�� ���& 

 �
�j

� p
T

g	
 

1 .  ��#�N/�"#�# ��4��K!" 9+"�" s���� 9�4�(UK	  

2 �� ���&��  .�(I�.) y�N �����5�  9���Y,

 (������5�  

3  9a(�B. 9y�I 97��`. 91��) �I��� H�g!�T	  .

�A�� ����B	 9H�g!�T	 ?��_#� 9(+5��	  

4  - 

�
��

  
��

� 
/�

�
  

+"�()  5&} -_�A �" �I��� H�g!�T	 # H���g  �$�!

 M�K��) �	����  
 - 0  

4   M�L#�- �  �#��!%- ����=��  

 �
�j

� p
T

g	
  

1 .  s���� �	���� ��4��KN�! # ���) ��4 +"�"  

  "��	 �" �K'(�  

 �4 ?�(_ "��	 �" �K'(� H� ;8�  

2?�(_ # �4 �K�� 9�4 �_�g�"  . �4  

3 . ��&'c�"@)�. 9�4� ��3	 # �4 �4  

10    
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�
��

  
��

� 
/�

�
  

+"�()  �$�! _(?��4 9�K�� 9�4 �_�g�"�4  9 

"��&'c�9�4 @)�.� ��3	 # �4 �4   5&} �� h� �"

 M�K��) �	����  

  15  

5   M�L#�- �  �#��!%-$L����-  

 �
�j

� p
T

g	
  

1S#u�	 91��. . �4�&tK!� # �4  

2@��Q �� ��� . �4  

3*;� # ����, �� 9����, �� �� �� �	5B	 .  �4

 M�K��) �"  

12    

�
��

  
��

� 
/�

�
  

+"�() 91���. �$�! S#u�	  # �4�4�&tK!� #    �� ���

�Q�@�4 *;� �6��8 # �4�) �"� M�K  
  15  

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1    M�K��) �� ����� �	����3    �� =_� ��#�"  
  ����[ �I�	;P

 ����g.  

  �4�2'��"�'�

M�(�  
1399  

2    5�� �.�(l	�� a�  ���g	1  
  9�4� .�# .��

 =�_#� .�"  
 "�$ a� ���&	  

  +�2'��"

E��� �KF&[  
1381  
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

  :R�� M���
$����  � ����r��� ���`����& 

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1  

(k#�_ H��[ �")   S#� ?��_#�  k#" ?��_#�   k�! ?��_#�  

��K�"  
  �&=�,�

 ����r���  

 ����r��� 
��
  ��
:_� ������ �&=�,�    

 5��� �!�&����  
  �&=�,�

 ����r���  

 ����r��� 
��
  ��
:_� ������ �&=�,�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

 
1   9M��$ �� Wg.�	 ��4 H��%	 9 *�" �� Wg.�	 ���\. X$�	� ��4 +�#"IT "�� # W��. M��(	 # �0! ��m ��  ... # ���\. ��4���Q� k�� 9 ��(,  
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  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ���   ����&\!  

 ���!"��	 ��m �� �4 X#�  

4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$�   �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

   "��	 ��m �� �4 X#� ���!  
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:R�� 
�� ���� M��LJ�& �E    ��[�  ���
  

Course Title: Data Structures  
 =F�� ��=*�  3  0  

��+� :(�??Q�/��+�/$#�-)R�� n��  

:���� q�- ) ����r��� g�
 �W�#�1(  :���� gE   )
�&  48  0  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

1.   X#� �� ���&��aK���2_� @(�T. ��4 +"�" 9�4 �4��KN�!  

2.  aK���2_� $� �N�� �� ���&�� �.�	5B	 ��4  

�!���% G?� �& :Z   (��KT	 ��� # -_�0	 *�b�)  

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M��� 

 ()
�&)  

 ��[�   ���
  

1  gL#���\� G���� 

 p
T

g	
 �

�j
�

 

1aK���2_� ���	$ @(�T. . 

2-.�	 aK���2_� @(�T. .���" �$�!  

3X#� . =c��! @(�T. ��4 

8  - 

�
��

  
��

� 
/�

�
  

   - 0  

2   $#�- ��E��LJ�& ���� 

 �
�j

� p
T

g	
 

1 E[ . 

2�K') .  

3�5��() ?�(_ . 

8  - 

�
��

  
��

� 
/�

�
  

   - 0  

3   )J�� ��LJ�& ���� 

 �
�j

� p
T

g	
 

1 .+"�()�$�!?N�" E�K\	 ��4  L���() 9�4

?N�" ���KN�! ���BK!� 9�4  

2X��2� @�5g. 9H��g  ?N�" .  h� E�K\	 ��4

 �I��� H��g   

3  k�4) ?��_#� E[ # �3K�� ��#"#" ?N�" .

 (�&('(� # �&(��  

8  - 

�
��

  
��

� 
/�

�
  

    - 0  

4   gL#���\�>��� ��E ���&  

 �
�j

� p
T

g	
  

1-.�	 . �	�4 �$�!  

2 .-.�	 (�Q"��. @(�T.) 1��! �$�!  

3-.�	 . ��0! 9���&g	 9������ :�0N �$�!  

8   -  

�
��

  
��

� 
/�

�
  

   -  0  
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5   gE�����&  

 �
�j

� p
T

g	
  

1a4�" .+�(3�$ �$�! ��!��! # ��  

2a4�" . $�� �$�!  

3a4�" . @	�� �$�!  

8    

�
��

  
��

� 
/�

�
  

    0  

6   t��( ��LJ�& ����  

 �
�j

� p
T

g	
  

1X#� . ��4+"�() E�K\	 G��, �$�!  

2?�� .7�  ��4��#�0! # S#�  ��4"����� # S#�

M��4  

3+�.�� .G��, �" �(�	 =��.aK���2_� :�4  ��4

=��� # ��K�c��"- "��Q  

8    

�
��

  
��

� 
/�

�
  

    0  

:�&�� � ��� ���*� :l   @A�56)2    ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	(��$�	�  
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3.    S5	 ��4 ��� �� ���&��OSI    #TCP/IP    

4.  ��� �4 ��4"�c��  �� ���&��  

�!���% G?� �& :Z   (��KT	 ��� # -_�0	 *�b�)  

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M��� 

 ()
�&)  

 ��[�   ���
  

1  $i`! X#�*� 

 �
�j

� p
T

g	
 

1 ��.�(l	�� ��4 �cg� �f\���. . 
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2 ��5	 s�� �j� $� �4 �cg� �5&� a(�B. .

)Packet Switching- Circuit Switching (  
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1) �u�_�)�. s���� .Mesh,Ring,Star,Bus  (  
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1 H���.� s���� # �c��(Q ��� �`(�# .  

2 +"�" 5��() ��� �`(�# .  

3  k�%`	 9�0N �(T�. # E'� ��%�#� .Frame   

 #Packet  
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1 ��4 @c.#�)  9�cg� ��� �`(�# .IPX/SPX  #

TCP/IP  
2X#� .  9H� ;8� ?Q���" 5(��. # ?Q���" ��4

  H�([��N �!��� 9�cg� ��4 "��5��K!� �!���

 "��5��K!�Ethernet   H�([��N �!��� 9

 "��5��K!�Token Ring  

3 "��5��K!� H�([��N �!��� .Arc Net   �!��� 9

��4 �cg� "��5��K!� H�([��N ATM    �!��� 9

��4 �cg� "��5��K!� H�([��NFDDI  
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1 $� +"�`K!� ?�  # �!��� .Repeater  

2$� +"�`K!� ?�  # �!��� .Bridge  

3$� +"�`K!� ?�  # �!��� .Router  
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 � ��� ���*� :l:�&��   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1   ��.�(l	�� ��4 �cg�     k��5) =(�6  ��  1385  

2  
  ?!���# =(��) �� ��� "�c�#� ��.�(l	�� ��4 �cg�

a'�  

  9*#��� ��(�

 *�� ?(�  

  ,M�(c�	 M��6�

  ,��) s��$ �I�(� 

 �3&, 5�T	  
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

  :R�� M���
$i`! ���`�$��#�� ��E�� 

1 -   :R�=� ��E �(w#� 

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1  

(k#�_ H��[ �")   S#� ?��_#�   k#" ?��_#�  k�! ?��_#�  

��K�"  �.�(l	�� �!5&%	  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  �.�(l	�� �!5&%	  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

 ��(�T. J�5	 5A�Q  �� �4�2'��"

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ���  �  ����&\!  �  

 
1   9M��$ �� Wg.�	 ��4 H��%	 9 *�" �� Wg.�	 ���\. X$�	� ��4 +�#"IT  ��(,"�� # W��. M��(	 # �0! ��m ��  ... # ���\. ��4���Q� k�� 9  
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  ��m �� �4 X#� ���!"��	  

4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$�  �  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

 "��	 ��m �� �4 X#� ���!  
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:R�� 
�� ���� ���#�- �F��_ P�+��E    ��[�  ���
  

Course Title: Database Design  
 =F�� ��=*�  3  0  

��+� :(�??Q�/��+�/$#�-)R�� n��  

:���� q�-  :���� gE ���� M��LJ�&�E   )
�&  48  0  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

1  . S5	 a(4�`	 �� ���&��  �$�!+"�" ���&F	 +"�" +�2��) �6��8 # �4�4  

2.    

 

�!���% G?� �& :Z   (��KT	 ��� # -_�0	 *�b�)  
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1.     # �4 +"�" +�2��) E��F. 9�4 +"�" E��F.

M� �[�&  # �4 +"�" +�2��) aK�(! E��F. 

2 .   H#�`. # �4 +"�" +�2��) ?���5	 aK�(! E��F.

 �4�2��) # @��Q ��4 aK�(! =(�  

3 �4�2��) ��4 aK�(! �����	  . 
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1 .   # ����"� 9����N 5�") �T0! �! ����F	

 (��N�" 

2 .  k�%`	DSL  H���K!" #DM, DC, DD 
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1 . ) 9?�"���	attribute  9M� s���� # ?`[ (

 ��"��� 9��g.��ER  M� ��4"��� #  

2 .   9�F_�0	 @	�� ���&F	 �$�! S5	 @6��	

 �4$�(� M"�� ?!�%Q # �(\'.  

3 .   a!� # H�`[ =((F. 9�4 ?�"���	 ?N�&�

 ��"���  
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4  +"�" ��KN�! �0��� �� �4  
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1 .   �" ���K! # ��0! H�(��  9�0��� H��\'	

 (�$�! k�2&4 �� # GY6/������$�� 9+�(Nm) �0���  

2 .  5 ��A H�	5B	 9 5(�� s���� ?(F	��  

3 .  ) 5&��	 �� �0��� �g� a%	 ��4��.��)�Restric  9

Project  9Union Join  9Insertion   (  
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1 .  H���K!"DDL9DML9DCL  9��� E��F. 9

 �0��� GY6 "�3�� 9 +"�" E��F. 9+�2��) E��F.  

2 .   �4 +"�" X$�"�) 9 5�" GY6 # "�3��

Select9Update 9Delete9Insert  

3 .   �Q�I� # GY6 9�4#�, H���c	� 9�8�� H���c	�

 �4 ?�"#5T	constraint  GY6 9 ?`[ L���Q� 9

 �&��� H���c	� 9 �0���  
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1 S5	 ?��2� @6��	 .ER  �0��� S5	 �� ��  

2 .   9�F��. �2K���# k�%`	 9y�N �6��8 �����	

 �0!�# �� �2K���# 9@	�� �2K���#  

3 .  S�	�� ��[1NF92NF93NF   �� �� +���� #

BCNF  
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:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1  �4 +"�" +�2��) �"�(&� a(4�`	  
  ���6#�

 c��� �4�  
-   +���  1396  

2   aK`4 ?!���# �4 +"�" +�2��) aK�(! a(4�`	  

  k�4����

  9i.���g�(!

  9H���

M����"�!  

  9����� ����� 

?�F� L\�  

  +�2'��"

 M�%`[�  
1400  



����  ���� ���� ��� �������  ($L&��-��) 

52 

 

�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

  :R�� M���
���� ���#�- �F��_ P�+� �E 

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1  

(k#�_ H��[ �")   S#� ?��_#�  k#" ?��_#�   k�! ?��_#�  

��K�"  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ���  �  ����&\!�  

 
1   9M��$ �� Wg.�	 ��4 H��%	 9 *�" �� Wg.�	 ���\. X$�	� ��4 +�#"IT  ��(,"�� # W��. M��(	 # �0! ��m ��  ... # ���\. ��4���Q� k�� 9  
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 ���!"��	 ��m �� �4 X#�  

4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$�  �  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

 "��	 ��m �� �4 X#� ���!  
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:R�� 
��  $���� �! ���& ��(    ��[�  ���
  

Course Title: Object-Oriented Programming  
 =F�� ��=*�  2  1  

��+� :(�??Q�/��+�/$#�-)R�� n��  

 :���� q�- ���& $����  � ����r��� ���`�  :���� gE   )
�&  32  32  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

1�	���� a(4�`	 �� ���&�� .�� ������	���� M��$ -_�A �" ��,�  �#�� �����  

2 .�,o�# �� ���&���	���� H���c	� 9�#�� M��$ �.�m ��4M��$ �� �#�� "�c�#� H#�`. 9�#�� �" �$�!E�K\	 "���	 �" ���'	 ��4  

�!���% G?� �& :Z   (��KT	 ��� # -_�0	 *�b�)  
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 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 
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1- �,o�# 9�f\���. �#�� M��$ ��4 

2- �	���� �(_#� a(4�`	 �#�� �" �$�!  

3-   +"�" s���� 9�B�6 9��� 95K	 9�(UK	  �K�� 9�(_#�

 ����� # 
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+"�()  +"�" s���� 9�B�6 9��� 95K	 9�(UK	  �$�!

����� # �K�� 9�(_#� �#�� �	���� 5&} -_�A �" �4  
 4  
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 ����,��� "�c�#� �. �4"�c�#� @	�c. �f\���. 

  �(_#� a(4�`	 ����,���  

 ��,��� �6��8 # �c`. $�8  

G�`_ �!�K!" 9�K�� 9+"� 9W!�# 9�5&� 
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+"�() # �6��8*;� �$�!  �	���� 5&} -_�A �" �4

 �#��  
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3   $����  ���� �� ��(@�! ���& 

 �
�j

� p
T

g	
 

*;� E��F. +�T� �4  

 �jQ�6 ?���5	 # �jQ�6 �" ��(��  

 e�	 # �(_#� ���Y,��� �jQ�6 �" ��(��  

�_��$y#� (Garbage Collector)  

X#�M��$ �" �K	���) S�!�� ��4 �#�� # E�K\	 ��4  

 +5�$�!  

this  
 �K��� ��| �  

�K�� (package)  

��"��� �� �(_#� ���&�� UML Class Diagram  
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 ?n��# k�%`	  

Protected, abstract, super  
4  
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 ?n��# h�� �� �K\��5&}  

k�%`	 virtual M��$ �" C++  

��| � final  

2  
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+"�()  �" ?n��# h�� �� �K\��5&}  k�%`	 �$�!

 �#�� �	���� h� -_�A  
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6  ) U&��interface ( 
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 W!�# "�����  

 W!�# h�� �� ���,5&} ?n��#  
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+"�()  -_�A �" W!�# h�� �� ���,5&} ?n��#  �$�!

 �#�� �	���� h�  
 4  
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 �0N ?���5	 �K&! S5	  

 �" �0N ?���5	 y�}��} �#��  

 S5	 =�� �����	  

Finally, Runtime Exception  
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  # +�2��� 9?(�4� 9���Q� k�� ?(`(� =(�|. k�%`	

 M� 7�"��	  

 56�# M�	$�  

$� +"�`K!� �� 56�# M�	$� =K��� JUnit  

$� +"�`K!� �� ��&tK!� y�.�) ?�. �2��2} JUnit  
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�
  

+"�()  �$�!  56�# M�	$� #  �� ��&tK!� y�.�) ?�.

 $� +"�`K!�JUnit �#�� �	���� h� -_�A �"  
 4  

:�&�� � ��� ���*� :l   @A�56)2    ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	(��$�	�  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1   q#��#� ,g�/#��  ����  $����  $���T11  P. Deitel, H. 

Deitel  

 ��) s��$ �I�(�   

 
�� 1400  

2  Thinking in Java. 4th Edition  B. Eckel  -  Prentice 

Hall  
2006  
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  �!���% ��E���=��L&� :��E���# U#��!)R�� -   (Z��C� ���(��#  

  :R�� M���
$����  �! ���& ��(  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1  

(k#�_ H��[ �")  S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -    	�!���% R:� : ���� ���� ����"�� � ��"�,D�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�      

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ���  ����&\!  

 
1   9M��$ �� Wg.�	 ��4 H��%	 9 *�" �� Wg.�	 ���\. X$�	� ��4 +�#"IT  ��(,"�� # W��. M��(	 # �0! ��m ��  ... # ���\. ��4���Q� k�� 9  
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"��	 ��m �� �4 X#� ���!  

4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	   # ��� ���)X���, �b���  

"��	 ��m �� �4 X#� ���!  
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:R�� 
�� �� $���� #/� �-#M�L ���=���    ��[�  ���
  

Course Title: Python Programming Introduction  
 =F�� ��=*�  2  1  

��+� :(�??Q�/��+�/$#�-)R�� n��  

 :���� q�-��`�� r������� ��& $����  ��   :���� gE   )
�&  32  32  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

1  .M�K��) ����� �	���� M��$ H�	5B	 ?N�&�  

2���\��K� ?N�&� .  # M�K��) ��4   ����� ?l��c!� 

3aK���2_� ?N�&� .��4  ���N  �K!" # �5&��5&�  +"�" M�K��) �" �4 

4  ?N�&� .!�,�(M�    

!���% G?� �& :Z�  � # -_�0	 *�b�)��   (��KT	 

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��[�   ���
  

1  M�L#�- �/#�� $����  M� � �  �� $�=�� 

 �
�j

� p
T

g	
 

1.   M�K��) ����� �	���� M��$ E��F.  

4  -  2.   M�K��) ����� �	���� M��$ -��F	 # ����	  

3 M�K��) ����� �	���� M��$ ��4"����� .  

�
��

  
��

� 
/�

�
  

1 . @	�  aK�(! �#� M�K��) M��$ -�� 

 -  4  2. -�� VScode  

3.  �� ���vscode  

2 
E�j��g �+�M� � � �� $���� #/  �

M�L#�- 

 �
�j

� p
T

g	
 

1 ?N�&� . syntax  # indentation  

6  -  2+"�" s���� ?N�&� . M�K��) �" �4  

3 . �4�2��  �4�(UK	 # �) �"� M�K  

��
  

��
� 

/�
�

�  

1+"�" E��F. . M�K��) �" �4  

 -  4  2 �	���� �" �4�(UK	 # �4�2��  ��(,��� �� .  

3 M�K��) +"�! ��4��K!" ����� .  

3 

  

  

 M� � ��+� g�E�j�  �/#�� $���� 

M�L#�-  

  

 

 �
�j

� p
T

g	
  

1�K�� ?N�&� .?�(_ # �4 �4   

6  -  2�B�6 # �8�� H���g  s���� ?N�&� . �4  

3 1���. s���� ?N�&� .  

��
  

��
� 

/�
�

�  

1�B�6 # �8�� H���g  ��(,��� �� . M�K��) �" �4 

 -  

  

6  

  

2+"�() . M�K��) �" 1���. �$�!  

3 .?(_�FQ ��T	 +u#�) ��4  

4  P�}�� ���*�]�i- 	�E$��Q �L� � �E�E  

 �
�j

� p
T

g	
  

1S#u�	 ?N�&� . �4  

6   -  

2�(c) ?N�&� . �4  

3���\��K� ?N�&� . �4  

4���\��K� ?N�&� ."������) ��4NumPy 9 

Pandas 9Matplotlib  

��
  

��
� 

/�
�

�  

1+"�() .S#u�	 �$�! 9�4�(c)���\��K� # �4  ��4

 �"����� # +"�!   -  8  
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5   �#��( �! � R:� 
�,j�  

 �
�j

� p
T

g	
  

1 *;� E��F. .  

4   -  2 5K	 E��F. .  

3 *;� h� =K��� .  

��
  

��
� 

/�
�

�  

1 *;� =K��� �� @b��	 @6 .  

 -  4  2?(_�FQ . ��T	 +u#�) ��4  

  

6  
�j�$L&� g�E � �=�  $!�J 	�=�   

&�(��M�    

 �
�j

� p
T

g	
  

1 �5&� �K!" k�%`	 ?N�&� .  

6   -  2 �5&� ���N k�%`	 ?N�&� .  

3k�%`	 ?N�&� . !�,�(M�    

��
  

��
� 

/�
�

�  

1 �5&� �K!" ��4 aK���2_� "����� .  

 -  6  2 �5&� ���N ��4 aK���2_� "����� .  

3 ��T	 +u#�) ��4 ?(_�FQ .  

 :l:�&�� � ��� ���*�   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1  .�	5B	 +�#"�  �) X$�	�� M�K   �_�	 M��  �6(�I�5 gb�. �   �cg� �	�&4�	  1398  

2    M��$ k�, �� k�, X$�	��� �	������ � �) �M�K  

  

 �5���(  ��4$ 

  

-   =Q s��8  1401 

3  Python Programming for Beginners  Cory Reed  -  Independently 

published  
2022 
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

  :R�� M���
�� $���� #/� �-# M�L ���=�� �  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  
   

J��5	  # �4 �	�� �4��,1 

(k#�_ H��[ �")   S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  
  ��#�&Q �!5&%	

 H� ;8�  

 ���Q� k�� �!5&%	  �cg�   M�K��) M��$ �� W��.  

 5��� �!�&����  
  ��#�&Q �!5&%	

 H� ;8�  

 ���Q� k�� �!5&%	  �cg�   M�K��) M��$ �� W��.  

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��|Q s�� ��$�	�   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�  30  30  

1-  �.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	■  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�■  

  #  �_��	  @6

��2�#��  

�t6�g	��   # =���.���c.■   ���  ���■  ����&\!  

 
1  ��4 +�#" ���\. X$�	� *�" �� Wg.�	  9 9M��$ �� Wg.�	 ��4 H��%	IT ���\. ��4���Q� k�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��m ��  
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"��	 ��m �� �4 X#� ���!  

4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�■  ���  M�	$�■  �4�`� M�	$��  +u#�) �b���■  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

  ��m �� �4 X#� ���!"��	  
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:R�� 
�� $���� ��#/� R    ��[�  ���
  

Course Title: R Programming  
 =F�� ��=*�  1  2  

�??Q� :(�??Q�/��+�/$#�-)R�� n��  

 :���� q�-  $���� ��&� !� ��(  :���� gE   )
�&  16  64  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

  J�"4�`	(a  �� �	���� M��$ a%	���  R  

)(5&��c�  �� �	���� ���Q� k�����   ��	� �  

 � +"�`K!� ��(,"��$�    �B�6 1���.R  �4����� #�  �"$ S�c����  

�#� 1���  A" H� ;8�(7  ��    $� +"�`K!�R profiler    

!���% G?� �& :Z�  � # -_�0	 *�b�)��   (��KT	 

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  "#� G?��& �!���% ���L�� 

 S���% M���  

 ()
�&)  

 ��[�   ���
  

1  �	5B	 
 �

�j
� p

T
g	

 

 M��$ G�54� # �f\���.R 

 M��$ +"�" s����R 

� ��3	 "�3��)+"�" ��4dataset (  

G��, �� ��� �4  

+"�" ?���5	 �4  

4 -  

�
��

  
��

� 
/�

�
  

+"�()� ��3	  �$�!)+"�" ��4dataset  �� ��� 9(

G��,+"�" ?���5	 # �4 �" �4R 
-  16  

2  �.�	5B	 # ���) p6�g	 

 �
�j

� p
T

g	
 

G��, ���g	�4  �"R 

 �" ��	� ���g	R 
4 -  

��
  

��
� 

/�
�

�  

+"�()G��, �$�!�4  �"R -  16  

3  W!�K	 �0! p6�g	 

 �
�j

� p
T

g	
  

 M�(!�,�  

 i�����# @(�T.  

��"�� ������ )�K!� H�� # ��	� "53	( �& 

4 -  

��
  

��
� 

/�
�

�  

+"�() i�����# @(�T. 9M�(!�,�  �$�!  

��"�� ������ )�K!� H�� # ��	� "53	(�&   �"R 
-  16  

4   �KQ�'() p6�g	  

 �
�j

� p
T

g	
  

S5	a(�F. �0N ��4 �KQ��  

�`_�	�4� �[�� �T. #(@ �	�  �  

�4 X#�� )(�KQ�'  ����  missing data 

4  -  

��
  

��
� 

/�
�

�  

+"�()S5	  �$�!a(�F. �0N ��4  9�KQ���`_�	�4�  

�[�� �T. #(@ �	�  # ��4 X#�� )(�KQ�' ����  

missing data   �"R 

-  16  

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1  R in Action: Data analysis and graphics 

with R and Tidyverse 3rd Edition  
Robert L. 

Kabacoff  
-  Manning  2022 
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

:R�� M���
  $���� ��#/�  R  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1 

(k#�_ H��[ �")   S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�      

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ���  ����&\!  

 �4 X#� ���!"��	 ��m ��  

 
1  ��4 +�#" ���\. X$�	� *�" �� Wg.�	  9 9M��$ �� Wg.�	 ��4 H��%	IT ���\. ��4���Q� k�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��m ��  
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4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

"��	 ��m �� �4 X#� ���!  
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:R�� 
�� ��`� � P�+�� ��� ���� �    ��[�  ���
  

Course Title: Foundation of Data Mining  
 =F�� ��=*�  2  0  

�??Q� :(�??Q�/��+�/$#�-)R�� n��  

:���� q�-  :���� gE   )
�&  32  0  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

 ���&����g	 ��� � �I� 9�S5	��2_� # �4� aK�4�  !;�(h �4��g�� � +"�" # +"�"#�� �  

!���% G?� �& :Z�  � # -_�0	 *�b�)��   (��KT	 

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��[�   ���
  

1 �	5B	� � #�� +"�" �� � 

 �
�j

� p
T

g	
 

#�� +"�"� }(�?�    

=Q �#�� �4�  Wg.�	 -  �,"�(�� ��	( 9= DBMS  9

OLAP  ��	� 9  

G�54� #�� +"�"�    

@6��	 ��Q�5& #�� +"�"�    

&c.(h �4� #�� +"�"�    

X#� �4�   ���$����  L��"  

�4 �	���� � "����� �    

S�t	+"�" :�4�  ��4 # y� 

2 -  

�
��

  
��

� 
/�

�
  

 -  -  

2  # +"�" ��g��OLAP 

 �
�j

� p
T

g	
 

 # +"�" ��g��DBMS    

5F� 5&} +"�" S5	�    

�� (H� OLAP    

S�t	 :�4 +"�" � ��3	 �  k�# 

4 -  

��
  

��
� 

/�
�

�  

 -  -  

3 )(L +"�" X$�"�) �4 

 �
�j

� p
T

g	
  

J�)$�! �   �4 +"�"  

5g.�@   �4 +"�"  

L4��   �4 +"�"  

�K��, $�!� � # �"�3  	�%`	 -.��	 ����!�    

-��  !(aK� #�� +"�"�  Weka 3   

  ��� ��Weka  - Q( 9�4�K� �K��,$�! � 

4 -  

��
  

��
� 

/�
�

�  

 -  -  

4   ��2_��aK�4� #�� +"�"� ���A :( = &�3�� �  

 �
�j

� p
T

g	
  

2��(+�   H�6;0[� #  

S�t	�4 +"�" ^��\K!� :�   ��4 # y�  

�� +5 �[��  k;A� � ��3	 :  

��"�3  ���A # �4 � ��3	(=   5	���� ��8 ��  

�3. �� �T. #(@ 2K�g�4�   

���   ��Weka  -  ���A( =  M5F	 =�3�� 

4  -  
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��
  

��
� 

/�
�

�  

 -    

5  
 ��2_��aK�4� #�� +"�"� :�K!"5&� �  

  

 �
�j

� p
T

g	
  

��#� E �[��  �,"�(��/#���    

��g&K!�  ���A(=  �5K���� ��2_� :�aK  1R   

M�KN�" ��.(a    

 ���A( =   L��)  

���   ��Weka  - ��. ?N�"(9a  ���A( = 

6  -  

��
  

��
� 

/�
�

�  

 -  -  

6   ��2_��aK�4� #�� +"�"�) :(L   �(&�  

 �
�j

� p
T

g	
  

�#(�` )(L  �(&�    

�Bg8 5&� � ��	��   �)(� � (  

�cg��4�   �(��    

X#��4� &Kg	�  "��) ����� ���h �.� = ���4 ��  (  

S5	 �4�  0N�    

�	$�� L   ��Weka - )( L  �(&� 

6  -  

��
  

��
� 

/�
�

�  
 -  -  

7   ��2_��aK�4� #�� +"�"� :  ���N5&� �    

 �
�j

� p
T

g	
  

@b��	  !�!�� 5&� ���N �"�    

_#�(= !(aK� 5&� ���N � 	�%`	�  :Cluster/2    

X#��4� �B.(a5&�� :k-means  M"�� �t��56 9

) ��jK��EM  (  

X#��4� g.��	 ����!����N :5&�� F�3.�   #

�B.( aY)� � &Kg	�   ��[�Q ��  

 ���N 5&� � 	�%`	� : Cobweb   

���   ��Weka  : k-means, EM, Cobweb  

  

6  -  

��
  

��
� 

/�
�

�  

     

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1  
Data Mining: Practical Machine 

Learning Tools and Techniques,Second 

Edition  

Ian H. 

Witten and 

Eibe Frank  
-  Morgan 

Kaufmann  
2005  

2  Introduction to Data Mining: 

International Edition  

Pang-Ning 

Tan, 

Michael 

Steinbach 

and Vipin 

Kumar  

  Addison 

Wesley 
2006  
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

:R�� M���
  ��`� � P�+��   ��� ���� �  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1 

(k#�_ H��[ �")   S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�      

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ���  ����&\!  

 �4 X#� ���!"��	 ��m ��  

 
1  ��4 +�#" ���\. X$�	� *�" �� Wg.�	  9 9M��$ �� Wg.�	 ��4 H��%	IT ���\. ��4���Q� k�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��m ��  
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4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$��  ���  M�	$��  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

"��	 ��m �� �4 X#� ���!  
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:R�� 
��  ���� ���� ��E��" �    ��[�  ���
  

Course Title: Data Mining Tools  
 =F�� ��=*�  1  1  

�??Q� :(�??Q�/��+�/$#�-)R�� n��  

 :���� q�- ��`� � P�+�� ��� ���� �  :���� gE   )
�&  16  32  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

 +"�" ��4����� �� ���&��    # �#��M� $� +"�`K!� �4  

!���% G?� �& :Z�  � # -_�0	 *�b�)��   (��KT	 

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��[�   ���
  

1  �� ���&��Rapid Miner 

 �
�j

� p
T

g	
 

RapidMiner Products 

RapidMiner Studio 

RapidMiner Auto Model 

RapidMiner Turbo Prep 

RapidMiner Go 

RapidMiner Server 

RapidMiner Radoop 

4  -  

�
��

  
��

� 
/�

�
  

 ���  H��[ �� ��� "���	 k�3��  -  8  

2   �� ���&��Oracle Data Mining 

 �
�j

� p
T

g	
 

1. Set up a Data Miner Instance 

2. Using Oracle Data Miner 
3. Apply Text Mining with an EM 

Clustering Model 
4. Use Logistic Regression Models 

(GLM) to Predict 
Customer Affinity 

5. Use Predictive Queries with 
Oracle Data Miner 

6. Mine JSON Data Using Oracle 
Data Miner 

4  -  

��
  

��
� 

/�
�

�  

 

1. Create a SQL Developer User 
Account 

2. Install the Data Miner 
Repository 

3. Create a Data Miner Workflo
  

4. Build and Apply Data Miner    
Classification Models 

5. Apply a Decision Tree Model 
6. Create a Data Miner 

Workflow for Text Mining 
7. Build An Expectation 

Maximization Clustering 
Model 

8. Create a Logistic Regression 
Model Workflow 

9. Build and Compare Logistic 
Regression Classification 
Models 

 -  8  
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10. Create a Predictive Query 
Workflow duration 

11. Execute Clustering, Anomaly 
Detection and Feature 
Extraction Queries 

12. Create a JSON Data Miner 
Workflow 

13. Build JSON Data 
Classification Models and 
Analyze the Results 

3  �� ���&��IBM SPSS Modeler 

 �
�j

� p
T

g	
  

�&����  ����� W��� ���   ���Q� k��  

1���#�� +"�"�4�  _#�( �  

) # J�"(L +"�" X$�"�) �4  

�K!"5&����N/� �5&� ) #(L   �(&�  

&�3�� 5 ��A � 

4  -  

��
  

��
� 

/�
�

�  

�K!" ���  =���.���N # �5&� �" �5&�SPSS  -  8  

4  �&����    ��Weka  

 �
�j

� p
T

g	
  

)(L ) X$�"�)Preprocessing (  

�K!" 5&� �  )Classification (  

!�,�(M� )Regression (  

 ���N 5&� �  )Clustering (  

 ���A( = &�3���  )Association rules (  

y�\K��  #�,o�  )Attribute selection(  

�	$�� L )Experiments (  

X"�, ) ���Workflow (  

$�!���	� )Visualization ( 

4   -  

��
  

��
� 

/�
�

�  

�K!" ���  =���.���N # �5&� �" �5&� Weka  -  8  

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1  RapidMiner: Data Mining Use Cases 
and Business Analytics Applications  

Markus 

Hofmann, 

Ralf 

Klinkenberg  

-  
Chapman 

and 

Hall/CRC  
2013 

2  IBM SPSS Modeler Cookbook  
Keith 

Mccormick, 

Dean Abbott  
-  Packt 

Publishing  
2013 

3  
Data Mining: Practical Machine 
Learning Tools and Techniques,3rd 
Edition  

Ian H. 

Witten, Eibe 

Frank and 

Mark A. 

Hall  

-  Morgan 

Kaufmann  
2011 
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

:R�� M���
  �E��" ��   ��� �����  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1 

(k#�_ H��[ �")   S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�      

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ���  ����&\!  

"��	 ��m �� �4 X#� ���!  

 
1  ��4 +�#" ���\. X$�	� *�" �� Wg.�	  9 9M��$ �� Wg.�	 ��4 H��%	IT ���\. ��4���Q� k�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��m ��  

  



����  ���� ���� ��� �������  ($L&��-��) 

72 

 

4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

"��	 ��m �� �4 X#� ���!  
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��:R�� Z�T��T�E� ��� ���� �� ���� S����- �    ��[�  ���
  

Course Title: Data processing Frameworks in Data Mining  
 =F�� ��=*�  2  1  

�??Q� :(�??Q�/��+�/$#�-)R�� n��  

:���� q�-  :���� gE   )
�&  32  32  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

  �� ���&�� y�}��} +"�" M;� X$�"�) ���� /�0	 ��4  

!���% G?� �& :Z�  � # -_�0	 *�b�)��   (��KT	 

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��[�   ���
  

1 
y�}��} �Q�F	  # X$�"�) /�0	 ��4

 +"�" M;� @(�T. 

 �
�j

� p
T

g	
 

Hadoop 

Apache Spark  
Apache Storm 

Samza  
Flink  

2 -  

�
��

  
��

� 
/�

�
  

 -  -  

2  �Q�F	 Hadoop 

 �
�j

� p
T

g	
 

  �� ���&��Hadoop  10 -  

��
  

��
� 

/�
�

�  

+�� # -�� �$�5��Hadoop M� $� +"�`K!� #  -  10  

3  �Q�F	 Apache Spark 

 �
�j

� p
T

g	
  

 �� ���&�� Apache Spark 10 -  

��
  

��
� 

/�
�

�  

+�� # -�� �$�5�� Apache Spark   $� +"�`K!� #

M� 
-  12  

4   �Q�F	Apache Storm  

 �
�j

� p
T

g	
  

 �� ���&��  Apache Storm -  -  

��
  

��
� 

/�
�

�  

+�� # -�� �$�5��  Apache Storm   $� +"�`K!� #

M� 
-  10  

:�&�� � ��� ���*� :l   @A�56)2    9y�K� @	�� �!��Q 1g&	(��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!"  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1  
Hadoop: The Definitive Guide: Storage 

and Analysis at Internet Scale 4th 

Edition  
Tom White  -   O'Reilly 

Media  
2015 

2  Learning Spark, 2nd Edition  

Jules S. 

Damji, 

Brooke 

Wenig, 

Tathagata 

Das, Denny 

Lee 

-   O'Reilly 

Media  
2020 



����  ���� ���� ��� �������  ($L&��-��) 

74 

 

  
   

3  Stream Processing with Apache Spark 

Gerard 

Maas and 

Francois 

Garillot 

-   O'Reilly 

Media  
2019 
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

  M���
:R��  �E Z�T��T�   ��� ���� �� ���� S����- �  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1 

(k#�_ H��[ �")   S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -    ���� ����"�� � ��"�,D� 	�!���% R:� : ����  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�      

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��   # =���.���c.  ���  ���  ����&\!  

"��	 ��m �� �4 X#� ���!  

 
1  ��4 +�#" ���\. X$�	� *�" �� Wg.�	  9M��$ �� Wg.�	 ��4 H��%	 9IT ���\. ��4���Q� k�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��m ��  
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4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

  ��m �� �4 X#� ���!"��	  
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R�� 
��:  ���� ���& ��?  ��E S��  ��[� ���
 

Course Title: Data visualization methods  
 =F�� ��=*� 16 48 

R�� n�� )$#�-/��+�/?Q� :(�?�??Q� 

���� q�-: ���� gE:  )
�& 1 1 

X\�- �� t=E  :R H�=F G2  ���( ���=�� � qD�& G �H t=E 

1-   �4 +"�" L���� a(j&. G54 -8�\	 ���� 

2- +�T� �. 7(�  ���� ���� �4 +"�" E�K\	 s���� -(��. �� aK�(! h� $� +5(f() @(�T. # ���3. 

Z: �!���% G?� �& )��KT	 ��� # -_�0	 *�b�(  

 E�"�  G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 
S���% M��� (? �!)  

��[�  ���
 

1 
 $#�- g�E�j� � ��LJ�& �  �#��!%  

�? ���&� ���� -  �E ���T 

  pTg	

��j�  

1- �) �� �� !�&� �  -  ����L  �)� �   (��\�)��   a�3.

���K�  -   ��`'() �� +"�" ��4��KN�! �� ���&��

�%���Q �� ��� # M�K��)  -   

2- �� ���) a(4�`	 Numpy 

3-- ��(	 9�(, 9�0N ��4��"��� s���� �Q�F	  # ��

�g(��.  -!�&	 "��	 y�\K�� ?%� 

5 - 

 /��

 ���

 ���  

1- �� ��� s#�� Pandas 

2-   M"�� ���%� il! # -!�&	 ��"��� =KQ��

-�}�� M"#�Q� �� h}�� H�(b�� �4 

3-  �4 H��} $� +"�`K!� +�T� 

- 12 

2 
 ���^"� ����! ���� g/D� f��i�

��L� 

  pTg	

��j� 

1- �0! �� �4��(F	 $� �N��  �!���  # H�(b��

  �	 ��"��� h� �� �f�� �� ?g�� ��. 7(A" �&(	$

5���" $�(� 54" �b��� 5���.. 

2- +"�`K!�/�8 $�  ���� �[�&  H�(b�� �5&�

+"�" ��&� �" �4��"��� L����7(A" ��4 M�K!�" # �. 

3 - 

 /��

 ���

 ���  

1--8�\	 �4 9H�(b�� �0! =KQ�, �j� �" 

2- a�3. h(&c.  M"�� �Q�F	 �4 +"�" 
- 12 

3 
   .L!�� � ���� g/D� ��E f��i�

 $+:J ��E S��"( 

  pTg	

��j� 

1-  W��#� # e��� ����. M5�" ���� ��� �0! �#�	

 a%	 ��(�� h�o.��K!� H�	�5A� k��. =(� 

2-  =K��� +�T� # �4 +"�" a�3. s�� ��%} �Q�F	

 X���, 

4 - 

 /��

 ���

 ���  

1-  =(� �" y�gT	  y�\K�� h� �Q�F	 X#�

  M���K'	 

2-   ���. �� $�(� ��(} �}  �� =�� M5(�%Q +�T�

"��".   ��4 a(. ���� +"�" a�3. h(&c. =��

?!� S� +5�� ��g4�. 

- 12 
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4  

  ��E S��"( ���� g/D� f��i�

�!��j&  

 �� $L����- g�E�j� S���%pandas  

 �numpy 

  pTg	

��j� 

1-  a(. ��� ^#� ���Q �� ���4�	 X���, ���2}

  a(&� ��#� 1�� # a(���&� 

2-   �4 M�	$�! �o.��K!� "�g'() ���� �Q�F	 

3- @gA h(&c. ��(,"�� +"�" a�3. �4 

4 - 

 /��

 ���

 ���  

1-    $� ��KT	 �(T[ ?Q���" +�T�  �2��2}

 �4 ����� �[;N 

2-  +"�" �$�! ���	 

3- �4#�, ��4��.��)� # +"�" 1(�3.  

4-  ���	$ ��%��!  

5- �" �KQ�'() a(4�`	 pandas-  a(4�`	

�" �KQ�'() Numpy 

- 12 

l: �&�� � ��� ���*�: ( @A�562  # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	��$�	� ��4 ���!� ���!) 

 X#��  �`�� M���
 X\��/M�j\�� g��L�/  M����L�  �!�� ��� P�& 

1 Multidimensional Data Visualization: 
Methods and Applications 

 Gintautas 
Dzemyda, 

Olga 
Kurasova, 

Julius 
Žilinskas 

 Springer 2013 

2 Data Visualization: A Practical 
Introduction 

 Kieran 
Healy  

Princeton 
University 

Press 
2018 

3 
Z�L�	��?   ���&  �   "�\��%   ]#�L�  $�`!   ���& 

��E f����#� �\�i\�� 
  ��!�	 5(3	   

  +�2'��" H���'K��

  M�%`[�  
1400 
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�: R�� �!���% ��E���=��L&�  )�E���# U#��!- Z��C� ���(��# ( 

R�� M���
:  �E S�� �   �?  �  ��&�   ���� 

1-R�=� ��E �(w#�:  

 ���*� 

 

R�=� ���?�� �C�� 

R�=� ���?�� $L!� M���
 

 

  
   # �4 �	�� �4��,

J��5	 
(k#�_ H��[ �")  S#� ?��_#�  k#" ?��_#�  k�! ?��_#� 

��K�" 
!5&%	�  

l	��(�.� 

l	�� k�� ( �.� !5&%	�  �#�&Q�   H� ;8�  

 5��� �!�&���� 
!5&%	�  

l	��(�.� 

l	�� k�� ( �.� !5&%	�  �#�&Q�   H� ;8�  

 �!�&����  

  W(T	 X$�	� # ���\. *#�" +o�#)

 (��� 

    

 J�5	 �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��"  

  W(T	 X$�	� # ���\. *#�" +o�#)

 (��� 

    

2- ���� ���� ����"�� � ��"�,D� 	�!���% R:�: 

 ��$�	� ��|Q s�� u��K	(1��	 �K	) 
 �t��56

?(Q��(�`�) 
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

?(Q��( �� ���	�!– �Q��	) 

*;� 30 30 

1- "�� ?��# �K\. 

2- ��K�u�) ��5�# 

... # 

 +�2'��	$�   

1-�.�(l	�� ?��! 

  

 

 +�,���   

 

 

 

� ��	/  �[�    
 

 

 

+5� �$�! �(g� W(T	   
 

 

 

3-R�� $^��� � x#�=� S��:  

  #  �4#�,  ���

�K���'	■ 

LB� ��`��� �"��	 �F_�0	�   X"�,  #  5�"$��

��� � 

  #  ���5�"  1��&	

���5(&�� 

 #  �_��	  @6

��2�#��■ 

 �t6�g	��� ���c. # =���.■  ���  ���■ ����&\!� 

"��	 ��m �� �4 X#� ���! 

4 -R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����:  

�gK� M�	$�■  M�	$� ��� �  M�	$� �4�`��  �b��� +u#�)■ 
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 �b���  ����� ���� ��K�	 ��4 ?(_�FQ ��KQ� +54�'	� X���, �b��� # ��� ���)� 

"��	 ��m �� �4 X#� ���! 
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:R�� 
�� ���� .L� P�+�    ��[�  ���
  

Course Title: Foundation of Tetx Mining  
 =F�� ��=*�  1  1  

�??Q� :(�??Q�/��+�/$#�-)R�� n��  

 :���� q�- ��`� � P�+�� ��� ���� �  :���� gE   )
�&  16  32  

  GH�=F) :R�� t=E :X\�2  � qD�& G �H t=E (���( ���=��  

  G54��=    +�#"  �� ���&��&c.(h�4 �  �[��  �3. # ^��\K!���  �T. #( @  +"�"�4�  &K	�  ��� ���   �4�2_� E'��  `	 L��" ^��\K!� 9-_��(5  

K') #(��g�  ��. $�(a  ,(��9  ��. ��( 5  #� ����4"�c�   ��	��  .?!�    

!���% G?� �& :Z�  � # -_�0	 *�b�)��   (��KT	 

 E
�"

�
 

 ��� u�`� G?��& >\�C� R�^��  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��[�   ���
  

1 �� �#�	� #�� =K	� 

 �
�j

� p
T

g	
 

L() �� ���&��M� ��4����� # =K	 X$�"�)  

!���� _����� #�� =K	� �3. # ��  �T. #(@ M�  

X$�"�) �� �_���� ���&��  g8 M��$(F�  

 ��� �L  =K	  

#�� +u�# �  �3. #� � �T. #(@   

4 -  

�
��

  
��

� 
/�

�
  

  ���  =���. #�� =K	�  �3. # �� �T. # (@ M�  

 
-  8  

2 �T� �0��� E'� # � #�� s�I�	 � 

 �
�j

� p
T

g	
 

�T� �0��� E'��: � 9�)#�K��)#�K�� 8�� 9�

�@��BK	 H� ;8  

#�� s�I�	 �  �3. #� � �T. #(@ : S5	 �4�   s�I�	

��K6� 9�.� �#�	�  �4 S5	 ��� ��	� M��$  # �

 �#�� s�I�	 

4 -  

��
  

��
� 

/�
�

�  

  ���  =���.  �!���S5	�4� ��K6� s�I�	 9�.�  
 # S5	�4 � ��	� M��$ �#�� s�I�	 # � 

-  8  

3 S5	�4�  �I�	� ���K6� �. 

 �
�j

� p
T

g	
  

�\.(=  S5	 Mixture   

 ��2_��aK  �('(�&  $�! �  ��jK��  

)M�%&) ���&F	 @(�T.LSA (  

�T.(@ �&F	 �� ���K6� M�%&)�. )PLSA(  

h(&c. �� ��#�	 5F�� L4�� ��4 

4 -  

��
  

��
� 

/�
�

�  

 ���  =���.S5	�4�  �I�	� ���K6��. -  8  

4  5&� ���N�K!" # ��5&�  =K	  

 �
�j

� p
T

g	
  

S5	�4� ���K6��.   5_�	  

#���4"�c� &Kg	�  ?4�g� ��  

X#� ��45&� �Bg8 �  =K	  

5&� �Bg8 � S5	 :=K	�4 � _��K6��  5_�	 

4  -  

��
  

��
� 

/�
�

�  

 ���  =���.5&� ���N�K!" # � �5&� =K	 -  8  

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  
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1  
Text Mining and Analysis: Practical 

Methods, Examples, and Case Studies 

Using SAS 

Goutam 

Chakraborty, 

Murali 

Pagolu and 

Satish Garla  

-  SAS 

Institute  
2018 

2  Text Data Mining 1st Edition  

Chengqing 

Zong, Rui 

Xia and 

Jiajun Zhang  

-  Springer  2021  
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  :��E���# U#��!)R�� �!���% ��E���=��L&� -   (Z��C� ���(��#  

:R�� M���
  ��� .L� P�+� �  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1 

(k#�_ H��[ �")   S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ���  ����&\!  

"��	 ��m �� �4 X#� ���!  

 
1  ��4 +�#" ���\. X$�	� *�" �� Wg.�	  9 9M��$ �� Wg.�	 ��4 H��%	IT ���\. ��4���Q� k�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��m ��  
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4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ   +54�'	��KQ�  X���, �b��� # ��� ���)  

"��	 ��m �� �4 X#� ���!  
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:R�� 
�� `_ M� � S����- P�+��* �    ��[�  ���
  

Course Title: Natural Language Processing  
 =F�� ��=*�  2  0  

�??Q� :(�??Q�/��+�/$#�-)R�� n��  

 :���� q�- ��`� � P�+�� ��� ���� �  :���� gE   )
�&  32  0  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

  G54��=    +�#"  �� ���&��&c.(h�4 �  �[��  �3. # ^��\K!���  �T. #( @  +"�"�4�  &K	�  ��� ���   �4�2_� E'��  `	 L��" ^��\K!� 9-_��(5  

K') #(��g�  ��. $�(a  ,(��9  ��. ��( 5  #� ����4"�c�   ��	��  .?!�    

!���% G?� �& :Z�  � # -_�0	 *�b�)��   (��KT	 

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��[�   ���
  

1 
�&����  g8 M��$ X$�"�) ��(F # � X#��4�  

)(LX$�"�)  =K	 

 �
�j

� p
T

g	
 

Q�F	� g8 M��$ X$�"�)(F�9  ��. ��f\   9��K\	

L_�} # M� �" "���	 E�K\	 @b���	�4�  M�  

H���g   �&��. 9aj&	�9�� $��_�	���9  \'.(� �� �'  

\'. 9��_ #(�   �� ��[�Q �g!�T	 +�T� 9H;�� $�	

MED 

4  -  

�
��

  
��

� 
/�

�
  

 -  -  

2 S5	�4�  ���$ � 

 �
�j

� p
T

g	
 

X#��4�  �)� � S5	 �"$�!�  ���$�9  M�k��,  9�4

perplexity 9smoothing 
6 -  

��
  

��
� 

/�
�

�  

 -  -  

3 
X#��4�  �)� � �K!" �"5&� # �  ���N5&��   

&K	 H�5&K�	� 

 �
�j

� p
T

g	
  

k�%`	 �K!"5&�� 9  # ^��\K!� +�T��,o �   9=K	 $�

�K!" 5&}Q�F	 9+"�! 5&�� K��� S5	(h  

!�,�(M� ���� �K!"5&�� 9 �F.(a K��� S5	(h  

!�,�(M� g�  �cg� ���  

k�%`	  ���N5&�� X#� #�4�  �)� � kmeans  #

mixture models 

10 -  

��
  

��
� 

/�
�

�  

 -  -  

4  
���$�� ��  H����  

  

 �
�j

� p
T

g	
  

�&����  X#� ���4 � ���$�� E�K\	��    :H����

X#��4�  �)����9 X#��4� &Kg	� 0N �g� ���9  

X#��4� &Kg	� g�  �cg� ���9 L_�}�4�  

���$�� �" E�K\	��  +�� # H�����4�   9�%�� @6

���$�����4� &Kg	� Q�F	) ?Q�� ���  (+"�! 

8  -  

��
  

��
� 

/�
�

�  

 -  -  

5   �3. �_��	� �  M��$ X$�"�) �"  

 �
�j

� p
T

g	
  

�&����  �3. s���� �� ���4 �  �&F	��  �T� #�  

Q�F	� S5	�4�  �)� � ���� �3. �_��	 @6� � 
4  - 
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��
  

��
� 

/�
�

�  

 -  -  

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1  Speech and Language Processing, 2nd 

Edition  

Daniel 

Jurafsky and 

James 

Martin  

-  Prentice 

Hall  
2008 

2  Foundations of Statistical Natural 

Language Processing, 1st edition   

Christopher 

D. Manning 

and Hinrich 

Schütze  

-  The MIT 

Press  
1999 
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

:R�� M���
  `_ M� � S����- P�+��*�  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1 

(k#�_ H��[ �")   S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�      

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ���  ����&\!  

 �4 X#� ���!"��	 ��m ��  

 
1  ��4 +�#" ���\. X$�	� *�" �� Wg.�	  9 9M��$ �� Wg.�	 ��4 H��%	IT ���\. ��4���Q� k�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��m ��  
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4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

"��	 ��m �� �4 X#� ���!  
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:R�� 
�� # (����� !���. ���=���    ��[�  ���
  

Course Title: Elementary Machine Learning  
 =F�� ��=*�  1  1  

�??Q� :(�??Q�/��+�/$#�-)R�� n��  

:���� q�-  :���� gE   )
�&  16  32 

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

 aK���2_� # ���g	 �� ���&��=(��	 ��(,"�� ���) ��4    

 :Z!���% G?� �&�  � # -_�0	 *�b�)��   (��KT	 

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��[�   ���
  

1  M� s���� # �&(��	 ��(,"�� 

 �
�j

� p
T

g	
 

 H��j� �� ��(,"��  

 H��j� M#5� ��(,"��  

 ��(� ��(,"�� �.��j�  

�K��B. ��(,"�� 

2 -  

 �
��

 /
��

�
��

 
  

 -  0  

2  �4"��� # E���F. 

 �
�j

� p
T

g	
 

  =(�\. 9�(� +5 �A 9�Q"��. ��4�(UK	 9�4"���

 �K	���)  

�K!" H#�`. M�(!�,� # �5&�  

 ����� �� �&Kg	 # S5	 �� �&Kg	 ��(,"�� H#�`.  

 7(�  # �T0! ��(,"�� H#�`. 

4 -  

��
  

��
� 

/�
�

�  

  =(�\. 9�(� +5 �A 9�Q"��. ��4�(UK	  �� ���  ���

 M��$ �" �K	���)R 
-  8  

3 aK���2_� �!�!� ��4 

 �
�j

� p
T

g	
  

 �0N M�(!�,�  

 h(K�3_ M�(!�,�  

a(��. ?N�" ��(,"��  

h�"�� aK���2_� =��.k- �����4  

5 -  

��
  

��
� 

/�
�

�  

+"�()aK���2_� �$�! ��4�!�!�  M�K��) M��$ �" -  12  

4   ��(�c. p6�g	  

 �
�j

� p
T

g	
  

�,o�# �!5&%	)Binning, Normalization, 

Standardization (  

 ��(,"�� aK���2_� y�\K��  

+"�" � ��3	 s���� (M�	$� # �3&!��gK � 9��$�	�)  

aj&	)�$�!Regularization (  

$�� � ��� S5	 "�c��  )Confusion Matrix, 

Precision/Recall, Accuracy(  

 

5  -  

 /
��

��
  

��
�

�  

+"�() �$�!�,o�# �!5&%	  "�c��  ����$�� # �4

S5	  M�K��) M��$ �" 
-  12  

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  
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1  The Hundred-Page Machine Learning 

Book 

Andriy 

Burkov  
-  Andriy 

Burkov 
2019 

2  

Machine Learning For Absolute 

Beginners: A Plain English 

Introduction (Second Edition) (AI, Data 

Science, Python & Statistics for 

Beginners Book 3)  

Oliver 

Theobald  
-  Scatterplot 

Press  
2017 
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

:R�� M���
  #(���� �  !�� �. ���=�� �  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1 

(k#�_ H��[ �")   S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

 +o�#)  X$�	� # ���\. *#�"

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��$�	� ��|Q s��   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�      

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.  ���  ���  ����&\!  

"��	 ��m �� �4 X#� ���!  

 
1  ��4 +�#" ���\. X$�	� *�" �� Wg.�	  9 9M��$ �� Wg.�	 ��4 H��%	IT ���\. ��4���Q� k�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��m ��  
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4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

"��	 ��m �� �4 X#� ���!  
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:R�� 
��  ���� M:� S����- P�+�    ��[�  ���
  

Course Title: Foundation of Big Data Processing  
 =F�� ��=*�  1  1  

�??Q� :(�??Q�/��+�/$#�-)R�� n��  

 :���� q�- # (����� !���. ���=�� �  :���� gE   )
�&  16  32  

  GH�=F) :R�� t=E :X\�2  (���( ���=�� � qD�& G �H t=E  

 M� X$�"�) # +"�" M;� ���g	 # S�[� �� ���&��  

 :Z!���% G?� �&�  � # -_�0	 *�b�)��   (��KT	 

 E
�"

�
 

 G?��& >\�C� R�^�� ��� u�`�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��[�   ���
  

1 
 ��g	�  +"�" M;�  

 

 �
�j

� p
T

g	
 

��. �9�f\  ��� � ���9 # #�,o �  �4  

!���� _���� �&Q��#��4�  +"�" M;�  

�4 M�K!�"� BQ�	(? �4 +"�" �" �  e���  

:+"�" M;�  �6�a [��N�  x;N� #  

- �4 +u#�)� +"�" M;� 

2 -  

 �
��

 /
��

 �
��

 
  

 -  -  

2 
 +"�" M;� 1��&	 

 

 �
�j

� p
T

g	
 

+"�" 1��&	��4  ��	$�! �  

+"�" 1��&	�4� ���!��4�  ��K�� �  

+"�" 1��&	�4� 	��  � 

2 -  

��
  

��
� 

/�
�

�  

 -  -  

3 �#�&Q��4� +"�" M;�  - Hadoop 

 �
�j

� p
T

g	
  

 �#"�4 S�[�  

) # -��(5&��c �  

MapReduce 

 �� �4 +"�" X$�"�)Hadoop 

6 -  

��
  

��
� 

/�
�

�  

 -��Hadoop   +"�() #aK���2_� �$�! ��4 

MapReduce  
-  16  

4  �#�&Q� �4 �  e��� +"�"- Spark  

 �
�j

� p
T

g	
  

 ��g	� Spark  

) # -��(5&��c �  

X$�"�) +"�"�� �4 Spark 

6  -  

��
  

��
� 

/�
�

�  

 -��  Spark #)(+"�$�! �  ��2_��aK �4 ����� �  -  16  

:�&�� � ��� ���*� :l   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q e�_�.�� 9@�F_���K!" 9y�K� @	�� �!��Q 1g&	  

 X#��   �`�� M���
  M�j\��/X\��  M����L� /g��L�   �!��  ��� P�&  

1  Big Data: Concepts, Technology, and 

Architecture 1st Edition 

Nandhini 

Abirami R, 

Seifedine 

Kadry , et al .  

-  Wiley  2021 

2  Spark: The Definitive Guide  

Bill 

Chambers, 

Matei 

Zaharia  

-  O'Reilly 

Media  
2018 
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�E���# U#��!)R�� �!���% ��E���=��L&� :� -   (Z��C� ���(��#  

  M���
:R��  ���� M:� S����- P�+�  

1 -   :R�=� ��E �(w#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  

   

   # �4 �	�� �4��,

J��5	1 

(k#�_ H��[ �")   S#� ?��_#�   k#" ?��_#�   k�! ?��_#�  

��K�"  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� l	��(�.�  l	�� k�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 Wg.�	 �(P �4�2'��" J�5	  

  X$�	� # ���\. *#�" +o�#)

 (��� W(T	  

        

2 -   : ���� ���� ����"�� � ��"�,D� 	�!���% R:�  

 ��|Q s�� ��$�	�   (1��	 �K	)u��K	   (�`�)?(Q�� �t��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9H�� =(��	

 �� ���	�!)?(Q��–  (�Q��	  

*;�      

1- "�� ?��# �K\.  

2- ��K�u�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(l	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

 #...  

 �[�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(g� W(T	      

1-  

2-    

... #  

3 -  :R�� $^��� � x#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��`��  �"��	 �F_�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �_��	  @6

��2�#��  

�t6�g	��  ���c. # =���.   ������   ����&\!  

"��	 ��m �� �4 X#� ���!  

 
1  ��4 +�#" ���\. X$�	� �" �� Wg.�	*  9 9M��$ �� Wg.�	 ��4 H��%	IT ���\. ��4���Q� k�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��m ��  
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4 -    :R�� �=! X#�*� t�=E� $  $��� �  � �#��� � qD�& ����  

�gK� M�	$�  ���  M�	$��  �4�`� M�	$��  +u#�) �b���  

��� ����� �b����  ��K�	 ��4 ?(_�FQ  ��KQ� +54�'	  X���, �b��� # ��� ���)  

"��	 ��m �� �4 X#� ���!  
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��,T G?�  : R��� ����� ��E���=��L&� � G?��&  

 ��� U��� �� S���%  
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:R�� 
��   ��� ���   ��[�  ���
 

Course Title:    =F����=*�    1  

:R�� $^��� M���   P�� P�/���  )
�&    32  

:R�� t=E: X\�     �j� "��	 @P�'	 +�2��� # ��� W(T	 9��U� +$�6 ?N�&�-    �j� "��	 @U� �� �K���# ��4 ?(_�FQ # �4 5&���Q –

  ?N�&��&Q "�F��9    7��8 $� @U� �A�B6 # �_�	��U� M���\K	 # M��j� -6�[ H�(��3. S�BK�� # +54�'	 95�"$��    ��  *�5	 ?��54

�&(����  �3'��" ��  ������ @�F_���K!" 7��0	  �&(����  

�!���% ���L�� :Z  

1  $��6� @��A @P�'	 �� Wg.�	 ��� W(T	 �Q�F	 

2  ?(_�FQ # ��� M���� ���'.��U� ��4 

3  =(��	 ?N�&�  ����� # H��(%3. 9"��	 9H�� 

4 ....# ��� �,5(f() # �K\! 9�"��KA� 9�&��� 5&��	 �j� "��	 @U� �g��� @b��	 # H� �I�	 ?N�&� 

   :l :���� (U���)�k�  

��(���■ $��J���■  �=�\�� =F��■  
)��! � �����r��� ��E

��
:_� ������■  

 : (���� U��� ��z � ) �#�&   ������ � �,�����& ��
:_� ������ � f������j�� =F��  

� :�#���� $����  :    

GF���  )
�&  

 I�?J �� ��� ����W��	 R�� K#��� t=E �  P�� $/�� ���"(�  ���( � M% �#���� $����  � $L!�

 M�#�D���� �=�   
2  

 �!���% ���L�� R�&� �   ��� �*H�� U��� �� =#���   10  

 U&�� ��� ��� S��"( $^��� � $�,�"�#�D���� ���("  R�=� �#���E�� � S��"( �&��  � u�   �  18  

  ��e! ~?QL� �� ��
� ���� ���+ �� � R�=� ����i� ����W�� � �=�  ���  2  

�  :��� ��� R�=� U#��! :  

   P�� )#�\��   
�� )#�\��  
�& )#�\��  

 R�=� ���?�� $L!� M���
  

  ����r��� =!�� �&��!���

 /  ������ ��,�#��(

 GH�=F �  ��
:_�3    P�&

  �# U`��� ��� $� �&

 x#�=�  

  �&��!���  ����r���

 /  ������ ��,�#��(

 GH�=F �  ��
:_�5   P�&

  �# U`��� ��� $� �&

 x#�=�  
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:R�� 
�� �������1   ��[�  ���
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