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���=� :  

+"�" ^�   (Data Science)  � +$�6 =�� .?!� �KQ�, @_� H� ;8� ��#�&Q # �.�(`	�� $� +"�aK!� �� �� ?!� �(�" $#� b6�Z	 $� �_

  �.�(`	�� ^�  �� �_K	 �!�!� ?!�+�2'��" �K'(� �" +$#�	� �� ?!� �56 �� +"�" ^�  ?(��Y� .+�#" �(�" ��4  ���� ���]. ��4

X$�	�  L4#c) �� =�� =�I .?!� +5� �KQ�, �d� �" M� 4  �&(	$ =�� �" �"��$ ���KQ�, e�3�� �(�  !�  .?  5&f $� @_'K	 +"�" ^� 

+"�" �!5&%	 9��	� 9�I��� 5&��	 E�K]	 bTZ	  #   �4�2g� ?N�&�  ?!�  ��  ��.@_� -Z! �2�5_� �� b6�Z	 =�� -(  +"�" ^�  ��(,

?!� +5�  .+"�" �� ?��K&�� �" �I�6 S�6 �"" ���#�! �,��� ��4�K��    ;8� h��]K!� �� �K�� =�� ��%i b �� 9+"�" ^36 =�� $� H�

�	 +"�" ^�  7��8 $� .?!� +5� 1�� �� M��.+"�	� 9��#�  �" H� ;8� ���5%2� # ?���5	 9�$�!����. 9����$�� # @(�T. 9�$�!

j�� ^36    ."�� �KN�"�) -�� $� ���(��^(��. # k�]K�� 9M�	$�! @l��	 @6 ���� �4���#�Y, ���	�! # ?!�" ��(, ^�  $� 9��

�	 m�� +"�"5��(, .  

  

  

 ?�@ � A3�&'  :����  

� ��3	 ��$�	� +�#" =��  -�� ���� �� "�Q �� ?!� ��d� # ���  *#�" $� ���5&����.  ��U� ��4+"�" *5&%	�4  9 ���F	  +"�"�4  9

�T.(@�, S5	 #+"�" $�!�4  #*�&����  +"�" M;�  .5&� �	 +"�	�  

  : $� ?!� H��Z  +�#" G�54�b6�Z	 �� W��.  S��K6� 9��	�  #  �Z�  M��$ �� W��. 9+"�" ^�  �" �0N��4  �	���������SQL9  Python  

#  R  +"�"  @(�T.  9+"�"  ^�  �"$�  +"�aK!�  ��  �4  ��(,"��  ��  W��.  9=(��	  e���4���Q�  #  W(T	��4  @(�T.  �6��8 9+"�"  ����F	 

 ̂ K�(!��4  ��(,��� �� 9+"�"  ��4�����  ETL?N�! 9  +�2��)  +"�"  #  ��Z��    e�3�� 9+"�" Web Scraping  91�� @(�T. 9+�(Nn 9��#�

M;� J�" #  +"�" .  

  

  

 :���� <#(@� � ����:  

 )(?Q�'   o�g�&_.�  $�6 �"p  �#�&Q�  �� 9+"�" ^�  �. +5� -Z! H�8�Z.�� # H� ;8�Nn 9h��]K!� ��d&	( +�$�!�9  �T.(@  !��� #�  

c.��K!� ��4�  +"�"��  9��T	  M��& �m  �\�  L]��  �4  ��  .""�,  +"�aK!�  9^%	  #(=  ��  9-Z!(���    L]�  M���]K	  $� ��#�&Q

H� ;8�  �! #��    # M��. e��. 9M� �� WZ.�	 e�� ��3.q  � ?%� �� "�N� "�3  �� # k�f��f+�� M"�#� "��#@6�4�  � �" -!�&	� =  

	$(�&  ���KQ�, ���	 9+"�" ^�  $� +"�aK!� �� 1A�#�" .5���M��. ��+5 �4� 5��5 5	 �� # "�� 7�N���? �K!�� �" 1	��� Nn(+�$�!�  #

�T.(@  U. 9H� ;8� r����((�  !�!� S�T. #�  � �"�=  �� �\� � "��#"�#.    +"�" e�� ^%	 $��.�=  �."������) #�=  �" �" e�� ( �    .?!�

�� ���,��  a	 ��s� ��(95  &t�4 # k��0	(=  ������  +5� ��_�� M�2�4 �� M� �su	�4 �� .?!�(=  a�K]	 H��!u	 # ����	 -Z!� 

���,�� �� e�5A��  �#"p    X$�	�  +"�" e�� +"���.5��   �_Z� �F!�. # X�K�, �� ���. ���K�� ��4 ?��K&�� $� �"��$ M������ �(�" �" 9� �

�	 +"�aK!�  ��  �" .5&&�6?(g�FQ �K'(� �K�Y, S�! 5&f �� ?Z�� �I��	 ?Q�� ��� �K�� # +5� �K��K&�� �4  �(�" $� �� "��

  ���$#� .5��� �ZN �� ?��K&��M�(�(	�4  �	 5(g�. ?��K&�� �" +"�"+"�" �� +"�" ^36 =�� ."���4 �������� ��4 ��KT	 �Q�\ �� 5&K

�	 G��	+"�" �� 5&&��	 ���Y,��� �K��K&�� M�,5&&�5(g�. W!�. �� 5&K�4 ��45���.  +"�" =�� $� �K��A�� 9�4?��� ��(!#  �4

M�	$�! #�	 ��#� 1�� M������ $� �4+"�" =�� ."����KN�! �4  M� M5���N # 5���"+"�" �N�� �g# .?!� ?6�� # +"�! ��� �4�	 �4  5&�

?�) 9�4�l5�#?�) 9v;�# ��4�_Z� ��4?&	�� 9� ��K�� ��4+"�" ��#��. # �4  M#5� ��4��KN�! M� J�" # ^%Q �� 5&K�4  �4

 W!�. �� ?!� $�(� # ?!� ����"*5&%	  +"�" =�� w��K� �!��� +"�" ^� "�� e�3�� �4.  +"�"  M#5� ��4 ��]'	 ����" ��KN�!  ���4

�&. 9j�� ^36 5&��	+"�" $� ^36 =�� �$�! +�(Nn # ���5%2� 9?���5	 .5&K�4 j�� 5(g�. ? �! # "��$ r  # ?]! ��� v��� ��4

  # ?!� �����"+"�" M;�  ?!� +5	� "��# �� @_'	 =�� @6 �� m�� ����  +�#" =�#5. # �6��8 ?(�4� # H�#�I �(!�a. ��4 �� .

J�" @��A ^%	 m� M��&  �� +"�" e��  ��#�&Q �!5&%	   .?!� �&(  # 
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 ����� � �@ <#���B: 8�,"C��1 D��� E�"�� ��@  

  

 Y#��   ���,� � �E )�� �H Z�L�� ��E���  [�?�  �C��  �&��!���   $����  .#� �\� ����    

1    $��,  GF ��� $]��� � �E��=J� G���� � $#"D�   

2  $���� �E��( ��� )#�=E � ��� 
�D�� �"#�  � 

3   � )#�#=���� ��
:^� P��L�� � �L&�-�& )�� ����� S���%  � 

4  )�_�*� `#�L� S��"( $]��� � ��� 
�D�� ��E=�#��� ���&=�L/� � ��a, �E   

5   ��� � >/� =#=� ��E $+�
 ���=�� ��� � c�J 	��#��%���  � 

6   ��� V��� �� �d�� e�a��� ����H�    

7   )#�
� ��\�� $  �"#� $���� )/#� V��� � ���#� 	)!�=,  ����"_� (HSE)  � 

8  �� $��F f:J� )#�
� ��\�� $  �"#� $����   � 

9  g��?� � ���& g��?�$����Q  ���(   

10   �#�hLH� � $������ �ij�  � 

11   ���%�� � )�H:J  � 

  

 � 0��+� ���B �F��� <#���B ���(���' � �@ ��@ ��� : 8�,"C��1 D��� (��5/ �#�G' <#&:� H��9 0� �"��I��)  

  

E�"�   $��6� @��A @U�  ?(���A�5&����. # �4��dK�� "��	 �&Q ��4  

1  ���� �&=�,��E  

1���(��� $  (  P��LF� 	���%   � �a�   ���� g�
 �� �CJ  

2M� � ���(��� $  ( ��E  $���� �/#��   =����  Python  �  R   ���� g�
 ��  

3  (���� G������ ���jL&� �  �E ���(��#  .�!��  

4�#����� (  ���  �   
���E��"��   �  V�����E G����  ����   

7 �#����� (  ���   �   ���� ��E  M�=   ��LJ�&  

8�F��^ (   ����*�  gL/�&��E   ����  

9M� � �  ��� �#�����(��E k��*L�  )l#�i&�  �/#��  

10���� )�j�� � �#��� ( �E  

12  �&�� (�D�&��aL
�  � )�i_��  ����  �EAcquisition)  (  

14gL/�& �&�� ()#�#=� ��E  ���#�-  ����  

15�� ���jL&� �  �F��^ (   M� � ��� � R�-  $L��#��LJ�&SQL)(  

17$ �D�(  ���  �   =�#���  ��.��.P�(ETL)  YjQ�   	m��QL&�  	G#=a� 

���n(��   

18 ���(���  $ (  ��E��" �  ETL   =����  Segment   �#  Oracle 

Warehouse Builder  �   .��o�E  ���GF��E  ���Jp  ����   =���� 

Panoply  �  Redshift   

2  ���� ����*� �E  

3  
G����P=� � �( ��&

�����E  
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4   ���� M:� R��!���  

19���Jp(   	M���  S��"(�E�  �  G����   ����  

20(  )J�&  ���#�-  ���� �  ��a�� ����  

21"���(   �  G �H  ���jL&�  M��� �����E  

23 P�i!� )#�#=� (  ���� ���iL&� � �#����E  

25�F��^ (  ���#�-   ����  �� $C ��  G��!  ��D#�  ����F�^   	�E   	P��=� 

)#��=���E  �  ���   �   MySQL 	  PostgreSQL �  IBM Db2.  

27(  )#�#=�   ���#�-  ����   $C ��   ��  (RDBMS)  

28  �#����� ( Web Scraping  

29  (  P=���&�  �������_� �� ���jL&� �  �E#gL�E�  Y�LQ�  

30  ( ���M:� Z�� � G���� 	���Jp 	���%  ����  

  

�J���� K�3L$ M3��/ � M���:  :  

  x ��'� �g�  X$�	� e�d� �" @(�T. �	��  W���� =K��"  

x    ��(�T. J�5	 =K��"���"���  

-  ����Z� *#�" M5���Y, �� e��	 WZ.�	�(P ���"��� J��5	 M�,5���"�	 +�2'��" ��$�	� H���B	 # =(���A �� 7��0	 .5&���  
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 ���� H��9 ����N9  

 Y#��   R�� 
��  =F�� ��=*�  
 )
�&  

 ��\�   ���
  ���  

1  ) �.�(`	�� ^�  �I���1( 3  48  -  48  

2   �$�! �	���� # �.�(`	�� ���Z	  3  32  32  64  

3   @	�  ^K�(! ���Z	  2  32  -  32  

4   @	�  ^K�(! +�,���  1  -  48  48  

���  9 112  80  192  

*#�" �l���  ����Z�  �����  +�2'��" ��$�	� H���B	 # W���I   .?!� ��3	 ���	 ��$�	� ����� +5%  �� #  

  

: ���� ��"C�� � H�O  

  +�#" ��#�&Q �!5&%	  � ��3	 $�  @_'K	 # �56�# e�d� �� �&KZ	?(���A �� ���. �� # ?!� �.��%	 # ��d� *#�" $�  ��  # �4

H��%	 # J�K'	 ��4 �&Q    ��2    ^(�B. «��� W(T	 �" X$�	� » # «��3	 ���	 �" X$�	�» L]��	  �4 ��456�# r��3	 ."��

  =(� +�#"65    �.70    r��3	 # 56�#H� �!    M�1700    �.2000   �!�	 ?   @A�56 S�8 �" �� 5���2    �|��56 #3   ���� @��A S�!

 .?!�  

١.  : ��D� "��� �� S���% 

 @	�� ��3	 ���	 �" X$�	� L]�60  �.65  S"�F	 956�#1200  �.1500 .?!� ? �! 

S"�F	 ��d� 56�# �416  ? �! 9  56�# �4    S"�F	 �4�2'��	$�32  56�# �4 9? �!  �4�,���    +o#�) #    S"�F	48    ? �!  �" .?!�

  �4�,��� # �4�2'��	$� *#�" }�N "���	56�# m�� �	 �� -(.�. �� M��.48  #64  .?Q�, �d� �" ? �!    

٢.  :��� V��� �� S���%  

 "�N ��4 �KN�	� $� �"����� J�" # ���  W��. ��d&	 �� �3'��" �� ���4 ?(g�FQ � ��3	 $� ?!� H��Z  X$�	� $� L]� =��

  �"9��(�T. +�#" M���) # =(6 9$�P�    # �&(���� *�" m� @	�� L]� =�� .54" �	 e�3��  �FA�# ��� W(T	 �"2    �$�#��� *�"

 M��(	 �� r��3	 �"5  S"�F	 956�#512   S"�F	 �&(���� 56�# �4 .?!� ? �!32  S"�F	 �$�#��� 56�# �4 # ? �!120   ? �!

�	 .5���  
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�)3�=� H��9�� ��#I <�9 P� � �� ���� �'����7)+ ��  <���  ( ����
 R��� [�/LF� M�= ):  
  

 R�� q��   
�& ��� )   =+��  =+�� ���=��L&�  

 ��d�  640  39    �|��5640  

 �.��%	  1008  61    @A�5660  

���  1648  100    

  

 :���� ��@�+�� ���&' H��9  

R���  =F�� ��=*�   �\� ���� $����   

  k;B�� �g�  ����� k��	) �	�� (�2&4�Q  9  9  

 H��%	  ��4 J�K'	  6  6  

 ���)  8  -  4  8  

��\�*  20  -  14  15  

���].*  30  -  22  24  

 (e#�g H��\�") ���(KN�    �|��566   ���]. *#�" $� 56�#  0  

�&(����  1  1  

�$�#���1  2  2  

�$�#���2  2  2  

 G� ���  70-65  67  
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�� G?�  :R��� P��=�  
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:���(� ���� H��9   
 

 Y#�� 
����!  

R�� 
 R�� 
�� 

 ��=*�

=F�� 

 )
�& 
s�- ���� 

 ��\�  ���
 ��� 

1    «e;!� ��d� ���Z	 » *�" +#�, $� *�" m�1  2 32 - 32  

2  k;B�� » *�" +#�, $� *�" m�  �	;!�«2 2 32 - 32  

3  «�	;!� M5�. <���. » *�" +#�, $� *�" m�3 2 32 - 32  

4  
�, $� *�" m�  +#  1��&	 �� ���&�� » *�"

�	;!�«4  
2 32 - 32  

5   X$�#1  5  1 - 32 32  

���  9  128  32  160   

١. ) *#�" @	�� «e;!� ��d� ���Z	 » *�" +#�,1) �	;!� �'�5�� x1  (2) �	;!� �'�5�� x2  (3  e;!� �" M���� x4 ��B6 x

 ���� ����	 7��0	 (e;!� �" �!�(! # � ��K��542  �g�  �����.?!� �2&4�Q k;B��  

٢. ) *#�" @	�� « �	;!� k;B� � » *�" +#�,1  M���� �	;!� k;B�� x2  M���� �	;!� ���%�� �!�!� M���A �� ���&�� x3 x

  ���� ����	 7��0	 ((+�) �&(�N e�	� �!�(! �'�5��542    # �2&4�Q k;B�� �g�  �����4 -   k��	 *5B	 r�Q" �� ���&�� *�"

 ����777  
��	9 /11/1389  .?!� ��#�&Q # H�B(BT. 9e��  H��$# �g�  X$�	� ���� �	���� �����  

٣.   ) *#�" @	�� «�	;!� M5�. <���. » *�" +#�,1  �	;!� M5�. # �&4�Q <���. x2  e;!� �5\ ��(�T. <���. x3  <���. x

 ���� ����	 7��0	 (?	�	�542 .?!� �2&4�Q k;B�� �g�  �����  

٤. 	 �� ���&�� » *�" +#�,  ) *#�" @	�� « �	;!� 1��&1  M��A � �I�	 �(�a. x2  ����	 7��0	 ( �P;Zg� w%� � �I�	 �(�a. x

 ����542  .?!� �2&4�Q k;B�� �g�  ����� 

٥.   ���� ����	 *�!� ��842    
��	10/6/1392  *�" ��#�&Q # H�B(BT. 9e��  H��$# �g�  X$�	� ���� �	���� �����    X$�#1    X$�� ��

1  ��2��� 56�#  ��5� ?(��. *�" =2    ��(�T. S�! e#" S���(� $�  M� ����� # +5�93-92    .?!� �	��g� 

  ���� ����	 7��0	 �&�" ��4 ?(�A� M���3'��" *542   M#5� �� "�N �d� "��	 *#�" 5&���. �	 �2&4�Q k;B�� �g�  �����

  .5&���Y2� # +"�� k�]K�� �	;!� G��F	 *#�" �(�� =(� $� �K�"#5T	 �(4  

  +���� �	�� *�!� �� **5540/1/96    
��	16/05/1396   ����	 *�!� ��  # �4 +�2'��" �" ��Z4� ^dF	 e�B	 �,5&����  "�%�

  �	;!� �'�5�� *�" 9��$�	� ����	 M5� �	;!� �����1   L()  �	;!� �'�5�� *�" $�(�2    .?!�***!�" �t��&f  +#�, $� �

 *�""e;!� ��d� ���Z	"    ���"��� 10B	 �" "�� +5���Y,M�_	�  �!�&���� 10B	 �" *�" =�� "53	 YN�"��5� "��# .  
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 ���� H��9:E�"�� �����  

 Y#��   R�� 
��   =F�� ��=*�  
 )
�&  

 ��\�   ���
  ���  

1   ����n� M��� � P�+� 2  32   -  32  

2   ���,� ���( g��?� � � �# $_�/� ��E  2  32   -  32  

3   �t��- P�L��  2  32   -  32  

���  6  96   -  96  

  

�3�$ ���� H��9:  

 Y#��   R�� 
��   =F�� ��=*�  
 )
�&  

s�- ����  gE ����  
 ��\�   ���
  ���  

1   ) ����l��� g�
 �X�#�2 ( 3  48   -  48       

2  �CJ �a�  2  32   -  32       

3   gL#���_� �F��^�E  3  48  
 -  

48     
 g�
 �X�#�

) ����l���2 (  

���  8 128   -  128      

  

 ���� H��9  :��6�  

 Y#��   R�� 
��  =F�� ��=*�  
 )
�&  

s�- ����  gE ����  
 ��\�   ���
  ���  

1   ���#�- �F��^  $C �� ������ 3  32  32  64        

2   ���� ���#�- �F��^ $C �� ��u ��E��  3  32  32  64     

  �F��^

 ���#�-   ����

$C �� ��  

3   ���� 
��
 ���%  3  48  0  48        

4  ���� ���&��?��E  3  32  32  64        

5  P=����� ���&�E  3  32  32  64  

  �F��^

  ���#�-

����  ��u ��E

$C �� ��  

   

���  15  176  128  304      
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 ���� H��9  :����'  

 Y#��   R�� 
��  =F�� ��=*�  
 )
�&  

s�- ����  gE ����  
 ��\�   ���
  ���  

1    .�!�� ���(��# 3  32  32  64  
P=� ���&

���� �E  
   

2   $���� M�L#�- �/#��  3  32  48  80        

3   �/#�� $���� R  ���� 
��
 ��  3  32  32  64        

4   ���� )����  3  32  32  64        

5   �� � ��a&���  3  32  48  80        

6   �E ���� M:�  3  48   -  48     
  ���(��#

 .�!��  

7  Z�- ���� ���&�E  3  32  32  64        

8   ���� 
��
 �t��-  3   -  144  144        

���  24  240  368  608      

  

 :��
 M#G� �� K0��1 ���� H��9  

 Y#��   
�� R��  =F�� ��=*�  ���
   ���� M���  

=F��  ���
   )
�&  

1   ��� ���  1  32  ���� ��=L �  (P�� P�/��� M�#�- �� s�- �� �D���� 
�� )ad ��)  

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

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

���  5  512    

  

   



 ����&=�,��  ������  
��
���� ) ($L&��-�� 

14 

������#$ ���� ��' H��9   :  

  �"�%&'() ��Q�\ +5� �l��� S#�5�  # +"��G54 ��  �����M"�� �    �" �!�" �	����4  �� ��3	 ����	 .?!� +5� ^(d&. S���(�    ���.

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

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

  

 P�� P�/���  

 R�� 
��   ��=*�

=F��  

 )
�&  s�- ����   ���� gE  

 ��\�   ���
  ���  

�&(����*    1  -  32  32    -  

  » *�" +#�, $� *�" m� «e;!� ��d� ���Z	  2  32  -  32      

X$�#1  1  -  32  32      

) �.�(`	�� ^�  �I���2(  3  48  -  48      

�0N �Z�  2  32  -  32      

^K���2g� �6��8 �4  3  48  -  48    
  ^�  �I���

) �.�(`	��2 (  

 +�2��) �6��8   �0��� +"�" ��  3  32  32  64      

���  15  192  96  288    

 ��4 *�" +#�, $� *"e;!� ��d� ���Z	"  9"  k;B�� �	;!�  "9" �	;!� M5�. <���.  "    #"  �	;!� 1��&	 �� ���&��،"    ��Q�\*�" m�  

.?!� �l��� @��A S���(� �4 �"  

.?!� �	��g� S#� S���(� �" �&(���� *�" �l���**  

 S#� S���(� �" J�K'	 H��%	 *�" �l��� ***?�(� $�3	.  

 

 
�� P�/���  

 R�� 
��   ��=*�

=F��  

 )
�&  s�- ����   ���� gE  

 ��\�   ���
  ���  

 «�	;!� k;B�� » *�" +#�, $� *�" m�  2  32  -  32        

 +���Y	 M�&Q # S�\�  2  32  -  32        

 +"�" +�2��) �6��8 �0��� �(P ��4 ��  3  32  32  64     
+�2��) �6��8  

�0��� +"�" ��  

 +"�" e��  ��	�  3  48  -  48        

 +"�" �$�!���	 �4  3  32  32  64        

 �	����M�K��) �����  3  32  48  80        

�$�#���1  2  -  240  240  �&(����    

���  18  208  352  560    

 ��4 *�" +#�, $� *"e;!� ��d� ���Z	"  9"  k;B�� �	;!�  "9" �	;!� M5�. <���.  "    #"  �	;!� 1��&	 �� ���&��،"    ��Q�\*�" m�  

.?!� �l��� @��A S���(� �4 �"  

.?!� �	��g� J�K'	 H��%	 *�" m� @A�56 �l��� **  
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�& P�/���  

 R�� 
��   ��=*�

=F��  

 )
�&  s�- ����   ���� gE  

 ��\�   ���
  ���  

 «�	;!� M5�. <���. » *�" +#�, $� *�" m�  2  32  -  32        

 H��%	 ��(, ^(��. # ���� �g��	 ��4  2  32  -  32        

 S5	 +"�" �$�!�4  3  32  32  64  
  +�2��) �6��8

+"�"  �(P ��4

�0��� ��  

   

  ����� �	����R   +"�" e��  �"  3  32  32  64        

 +"�" ?(&	�  3  32  32  64        

 ���� H�Z!�T	  3  32  48  80        

���  16  192  144  336    

��4 *�" +#�, $� *"e;!� ��d� ���Z	"  9" k;B��  �	;!� "9"  �	;!� M5�. <���. "  #"    �	;!� 1��&	 �� ���&��،"  ��Q�\*�" m�  

.?!� �l��� @��A S���(� �4 �"  

.?!� �	��g� J�K'	 H��%	 *�" m� @A�56 �l��� **  

 

 
��,U P�/���  

 R�� 
��   ��=*�

=F��  

 )
�&  s�- ����   ���� gE  

 ��\�   ���
  ���  

« �	;!� 1��&	 �� ���&�� » *�" +#�, $� *�" m�  2  32  -  32        

  �$�#���2  2  -  240  240        

 +o#�) S�K&�  2  32  -  32        

 =(��	 ��(,"��  3  32  32  64  S5	+"�" �$�! �4     

 �4 +"�" M;�  3  48  -  48     
   ��(,"��

 =(��	  

 J�) +"�" �$�! �4  3  32  32  64        

 +"�" e��  +o#�)  3  -  144  144        

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

���  18  176  448  624    

 ��4 *�" +#�, $� *"e;!� ��d� ���Z	"  9"  k;B�� �	;!�  "9" �	;!� M5�. <���.  "    #"  �	;!� 1��&	 �� ���&��،"    ��Q�\*�" m�  

.?!� �l��� @��A S���(� �4 �"  

.?!� �	��g� J�K'	 H��%	 *�" m� @A�56 �l��� **  

   



 ����&=�,��  ������  
��
���� ) ($L&��-�� 

16 

  

  

  

  

  

  


�& G?�  :  ��E���=��L&� � ��L�� "#� 	R��� G?��&

�!���% (��D� "��� �� S���%)  
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:R�� 
��  ����l��� g�
 �X�#�2    ��\�  ���
  

Course Title:  MATHEMATICS FOR COMPUTER SCIENCE 2  
 =F�� ��=*�  3  0  

:(�??Q�/��+�/$#�-)R�� q�� $#�-  

:���� s�-  :���� gE   )
�&  48  0  

  GH�=F) :R�� k=E :Y_�2  (���( ���=�� � sD�& G �H k=E  

1  .  m(&_. # 9�4��KN�! 9^(4�a	 �� ���&���� �� ?!� �K��, H�(I��� $� ���4  +"�aK!� "��	 �.�(`	�� �!5&%	 # e��  �" +"�K�, ��8

 �	 ���A  .5��(,  

2  .  �� ���&�� �0�����Z� ��4��KN�! 9�K',$�� W��#� # �4���d� 9 G��, � ���d� # �4 H�Z!�T	 � 

  

!���% G?� �& :[�  � # -g�0	 *�l�)��   (��KT	 

 E
�"

�
 

 G?��& >_�C� R�]�� ��� v�a�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��\�   ���
  

1 
 $L//( �w��LF�  

 

 �
�d

� b
T

Z	
 

1 .  �d��� �  $�. 1��. 9Hj��K6��1 S��K6� 

2 . 8�� Hj��K6� �  

3 . UK	(�4�� Q"��.�9 	� (5  ��I��9  ��# � ��� 

4   
 /

��
�

��
  

��
�

  

   0  

2 
L�(��  V ��� � 

 

 �
�d

� b
T

Z	
 

1 .K',$�� @l��	 � 

2 . @6 K',$�� W��#�� P # =2�4)(�  (=2�4  

3 .  1���.  5g�	 

10   

��
  

��
� 

/�
�

�  

   0  

3 
$C �� �E 

  

 �
�d

� b
T

Z	
  

1 . �0���M� }��N # �4 ��� 9�4�L  �0�����. 9�4(-  

W��#� 9�0����4� ^4$���9   �4��K��  

2 . .�.(-  ���� S�� �Z� # 9� ��3	 �4� .�. ��(-  

����9  *�4 ��"��� )Hass (  

3 . -.�	$�!�  o�g�)�.�_ 9��_Z'	 9�4   9S�� �Z�

 S�� �Z� }��N 

8   

��
  

��
� 

/�
�

�  

   0  

4  
k��( �E  

  

 �
�d

� b
T

Z	
  

1 .  ��F.� E g#�( 9� G��,�4� G��, 9}�N�4�  

']�#"�9   ��� �L G��,  9�4 �m� �K]� G��, �4  

2 . �	(�4� 5&Z�4 #� 9 �	(�4��  #���� �   #

�4(&K� �  

3 . G��,�4� �A 9�0�	(��  #��9�� ���	�(�� 

G��, �4  

4 . ?N�"@2&� # �4?N�" 9�4�4 �   9}�N

?N�"�4 � ���' 9��" ?N�"�4�  ���)  

12    
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��
  

��
� 

/�
�

�  

    0  

5  �E��LJ�&� �a� �  

 �
�d

� b
T

Z	
  

1 .+���_. �4  

2 . �B�6 �4  

3 . +#�,+#�, 9�4��� �4 �  

6    

��
  

��
� 

/�
�

�  

    0  

6  P=���&�  ��a&���  

 �
�d

� b
T

Z	
  

1 . M��$��	 9�4�	��, # �4(=�4 � 4�&K	 Hj�6 ���  

2 . ]'.(� M��$M��$ 9�4�4 � ^d&	  

3 . ��	( = ��.� �&  

8    

��
  

��
� 

/�
�

�  

    0  

:�&�� � ��� ���*� :m   @A�56)2    9k�K� @	�� �!��Q 1Z&	(��$�	� ��4 ���!� ���! # �&Q v�g�.�� 9@�Fg���K!"  

 Y#��   �a�� M���
  M�j_��/Y_��  M����L� /g��L�   �!��  ��� P�&  

1  
��I�(H� ��. # �K��,(Z(.�� –  5�� S#�   .�  Eg��

�,�5g�� �  

�(Mc  9���

� 5�T	� ���I� �  

�8�Q �  1401  

2  
��I�(H� ��. # �K��,(Z(.�� –  5��  e#"   .�  Eg��

�,�5g�� �  

�(Mc  9���

� 5�T	� ���I� �  

�8�Q �  1401  

3   M��KN�! �K��, ��4  �K3%� k�%�  -  L4#c) M���)  1381  
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�E���# V#��!)R�� �!���% ��E���=��L&� :� -   ([��C� ���(��#  

  :R�� M���
 ����l��� g�
 �X�#�2  

1 -   :R�=� ��E �(x#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  
   

J��5	  # �4 �	�� �4��,1 

(e#�g H��\ �")   S#� ?��g#�   e#" ?��g#�   e�! ?��g#�  

��K�"  �I���   �.�(`	�� e��   !5&%	� `	��(�.�    

 5��� �!�&����  �I���   �.�(`	�� e��   !5&%	� `	��(�.�    

 �!�&����  

  X$�	� # ���]. *#�" +c�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 WZ.�	 �(P �4�2'��" J�5	  

  X$�	� # ���]. *#�" +c�#)

 (��� W(T	  

        

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

 ��$�	� ���Q r��   (1��	 �K	)o��K	   (�a�)?(Q�i �|��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9Hj� =(��	

 �� ���	�!)?(Q�i–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K].  

2- ��K�o�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(`	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �\�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(Z� W(T	      

1-  

2-    

... #  

3 -  :R�� $]��� � y#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��a��  �"��	 �Fg�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �g��	  @6

��2�#��  

�|6�Z	��  ���_. # =���.  ���  ����  ����&]!  

"��	 ��n �� �4 X#� ���!  

 
1  ��4 +�#" ���]. X$�	� *�" �� WZ.�	  9 9M��$ �� WZ.�	 ��4 H��%	IT ���]. ��4���Q� e�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��n ��  
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4 -    :R�� �=! Y#�*� k�=E� $  $��� �  � �#��� � sD�& ����  

�ZK� M�	$�  ���  M�	$��  �4�a� M�	$��  +o#�) �l���  

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

 "��	 ��n �� �4 X#� ���!  
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:R�� 
��  �CJ �a�    ��\�  ���
  

Course Title: Linear Algebra  
 =F�� ��=*�  2  0  

:(�??Q�/��+�/$#�-)R�� q�� $#�-  

:���� s�-  :���� gE   )
�&  32  0  

  GH�=F) :R�� k=E :Y_�2  (���( ���=�� � sD�& G �H k=E  

1  .  �&����  4�a	 ��(^  �)����   �d��  0N �Z��  &t�4 #(=   +�T��  ) # +"�aK!�( +"� $�!�   M�e�� �K�� �" �4���Q� �    -!�&	  

2  .�&����  �T. ��(@  ?��2�! # �4(^K��4�  0N�  �8 $��7  �.�	 � ��4  4�a	 # �4��.��)� 9S�� � #(^  �F.�E  M� �� WZ.�	 +5� �4  

!���% G?� �& :[�  � # -g�0	 *�l�)��   (��KT	 

 E
�"

�
 

 G?��& >_�C� R�]�� ��� v�a�  G?��& �!���% ���L�� "#� 

 M��� S���%  

 ()
�&)  

 ��\�   ���
  

1 
�E�h�� ����  	�)!���  CJ�  �

����# y 
 �

�d
� b

T
Z	

 

1Q .��� ��"���  0N ?��2� # � ��KN�!  �Z��  

0N ?��2� � 

2 . �.�	 �� � # 9�Z.*�_F	  0N ?��2� 9� ��,#" �  

3 . +�2K!"�4� 0N�9  	�." # ^36( M�& 

6   

�
��

  
��

� 
/�

�
  

   0  

2  
$���=�U�� �E  

 

 �
�d

� b
T

Z	
 

1 . �4�a\� ����5&f� � 

2 . ,��K��Q(�� ����5&f�� 	 �"(M�5 �4�   W�K]	

B6 #(B� 
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���   
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  #  �g��	  @6
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4 -    :R�� �=! Y#�*� k�=E� $  $��� �  � �#��� � sD�& ����  

�ZK� M�	$�  ���  M�	$��  �4�a� M�	$��  +o#�) �l���  

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

"��	 ��n �� �4 X#� ���!  
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:R�� 
��   F��^� �-#��� �����E� u �� $C ��� �    ��\�  ���
  

Course Title:  Non-relational Database Design  
 =F�� ��=*�  2  1  

��+� :(�??Q�/��+�/$#�-)R�� q��  

:���� s�-   :���� gE F��^� �-#��� $C �� ����� �   )
�&  32  32  

  GH�=F) :R�� k=E :Y_�2  (���( ���=�� � sD�& G �H k=E  
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M��4  

#�,c� �4� NoSQL  

�\� �K!" ��%f�  �)�+�2 �4 �  +"�"NoSQL    

H#�a.�4�   �(= �4 S5	 � ��,$�!� ACID   #
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��	 �� �4 Lg�f #� !(^K� �4 � $�.� 1   # 9+5�
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 �Q�F	 MongoDB  +"�" +�2��) m� :
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 �
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Z	
 

  �� ���&��# ���,c��4�  MongoDB   

�� (H�  � �9"�3 �� 9M5���N ��!�$#� �   GY6 #

)CRUD-.�	 # M"�� "#5T	 9($�!�    9�4"����

�N��$�! � �3. #(1    

^(4�a	 �� ���&�� Replication  #Sharding 
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��
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 �" j�� "���	 ���  �!��� MongoDB    12  
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 �Q�F	 Apache Cassandra   m� :

  +"�" +�2��)NoSQL 

 �
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� b
T

Z	
  

  ���&�� # ���,c� �4� f�)� �   ��5��!��  

  �K!�) $� +"�aK!�CQL��  9( H� keyspace9 

�� (H� ��  # 9S#5� (H�  CRUD   
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��
  

��
� 

/�
�

�  

 �" j�� "���	 ���  �!��� Apache 

Cassandra 
  12  

4  
Q�F	�  IBM Cloudant  :�m  

NoSQL DBaaS(Database-as-a-

service) 

�d
� b

T
Z	

 �  

�4 �	���� �F!�.� "������ # �� M�5	 k#�,c��4�  

Cloudant Nn #(+�  "�&!�JSON   

���F	 � Cloudant   M��&  �� �m  �)�+�2   +"�"

NoSQL   

  ���&�����A ��(?�4 � Cloudant �#�&Q #��4�  

��(5�  

+"�aK!�   "��Z��" $�Cloudant ����  � �"�3   #

5	� �� ? �) � +�2  +"�" 
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��
  

��
� 

/�
�

�  

 �" j�� "���	 ���  �!��� Apache 

Cassandra 
  8  

:�&�� � ��� ���*� :m   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q v�g�.�� 9@�Fg���K!" 9k�K� @	�� �!��Q 1Z&	  

 Y#��   �a�� M���
  M�j_��/Y_��  M����L� /g��L�   �!��  ��� P�&  

1  Next Generation Databases: Nosql and 
Big Data  

Harrison  -  Apress  2018 

2  
NoSQL Distilled: A Brief Guide to the 
Emerging World of Polyglot Persistence 
1st Edition  

Pramod 

Sadalage 

and Martin 

Fowler  

- 
Addison-

Wesley 

Professional  
2012 
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  :��E���# V#��!)R�� �!���% ��E���=��L&� -   ([��C� ���(��#  

:R�� M���
   F��^� �-#��� �����E� u�� $C ��� �  

1 -   :R�=� ��E �(x#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  
   

J��5	  # �4 �	�� �4��,5 

(e#�g H��\ �")   S#� ?��g#�   e#" ?��g#�   e�! ?��g#�  

��K�"  !5&%	� `	��(�.�  `	�� e�� ( �.�  !5&%	� �#�&Q�  H� ;8�    

 5��� �!�&����  !5&%	� `	��(�.�  `	�� e�� ( �.�  !5&%	� �#�&Q�  H� ;8�    

 �!�&����  

  X$�	� # ���]. *#�" +c�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 WZ.�	 �(P �4�2'��" J�5	  

 # ���]. *#�" +c�#)  X$�	�

 (��� W(T	  

        

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

 ��$�	� ���Q r��   (1��	 �K	)o��K	   (�a�)?(Q�i �|��56  
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3 -  :R�� $]��� � y#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��a��  �"��	 �Fg�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �g��	  @6

��2�#��  

�|6�Z	��  ���_. # =���.  ���  ���  ����&]!  

"��	 ��n �� �4 X#� ���!  
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4 -    :R�� �=! Y#�*� k�=E� $  $��� �  � �#��� � sD�& ����  

�ZK� M�	$�  ���  M�	$��  �4�a� M�	$��  +o#�) �l���  

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

"��	 ��n �� �4 X#� ���!  

 

  

   



 ����&=�,��  ������  
��
���� ) ($L&��-�� 

37 

:R�� 
��   ���� 
��
 ���%    ��\�  ���
  

Course Title:  Statistics for Data Science  
 =F�� ��=*�  3  0  

��+� :(�??Q�/��+�/$#�-)R�� q��  

:���� s�-  :���� gE   )
�&  48  0  

  GH�=F) :R�� k=E :Y_�2  (���( ���=�� � sD�& G �H k=E  

١.   J�" ��	� S�\�  

٢. �"���(,  ��2f��� �2  +"�" E�K]	 r���� ��  

٣. +�T�   +"�" E�K]	 r���� ^!� �4  

۴. ��.��  $�. E�K]	 r���� �� ��� #� 1  

۵.   =(�].@\��Q  �8�(M�&  

۶. e�3��  I�Q M�	$�( �  

٧.   n�].���.(H��  &KZ	�  +"�" ��  

٨. e�(��_	 J�"      e�3�� #�T.(@  !�,�(M�  

!���% G?� �& :[�  � # -g�0	 *�l�)��   (��KT	 
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 G?��& >_�C� R�]�� ��� v�a�  ���L�� "#� G?��& �!���% 

 S���% M���  

 ()
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 ��\�   ���
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Q�F	 �  

+"�"�4�   ������ � F�� ( �?  

 ��Z	� \�. ��	�(a �  

+$�5��,(��   ��,� L ���	� 9   # M��B. e5 

U.((Y)��� �  

S�|	 �� �\�. ��	� :(a�  
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 @\��Q �8�(M�&) H� �I�	 :( �KQ�'  
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M�	$� I�Q(� �4  

M�	$� ���2f I�Q( �  �^(4" e�3�� ��  

S�|	 �� �I�Q M�	$� : (�  ) I�Q( � �a\  �� # � �2�= 9 

�0!  9M�	$�P-value 9r���� �4�0N 9?�. �4 �  

m.������M�	$�  9�  Z 9M�	$� T (  

 ��Z	� �T.(@  !�,�(M�  ) !�,�(M�  0N� +"�!  9

!�,�(M� 0N � ���,5&f 9!�,�(M� P(�  0N (�  

?Q��i�4 � �T.(@ !�,�( M�  
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S�|	 �� ��T. :(@ !�,�( M� 
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:�&�� � ��� ���*� :m   @A�56)2    ���! # �&Q v�g�.�� 9@�Fg���K!" 9k�K� @	�� �!��Q 1Z&	(��$�	� ��4 ���!�  

 Y#��   �a�� M���
  M�j_��/Y_��  M����L� /g��L�   �!��  ��� P�&  

1  
Practical Statistics for Data Scientists: 

50+ Essential Concepts Using R and 

Python 2nd Edition 

Peter Bruce, 

Andrew 

Bruce, Peter 

Gedeck  

-  O'Reilly 

Media  
2020 

2  Head First Statistics: A Brain-Friendly 

Guide, 1st edition  

Dawn 

Griffiths  
-  O'Reilly 

Media  
2008 
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�E���# V#��!)R�� �!���% ��E���=��L&� :� -   ([��C� ���(��#  
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 ���%  
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4 -    :R�� �=! Y#�*� k�=E� $  $��� �  � �#��� � sD�& ����  

�ZK� M�	$�  ���  M�	$��  �4�a� M�	$��  +o#�) �l���  

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

"��	 ��n �� �4 X#� ���!  
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:R�� 
�� ���� ���&��?� �E    ��\�  ���
  

Course Title:  Data Visualization  
 =F�� ��=*�  2  1  

��+� :(�??Q�/��+�/$#�-)R�� q��  

:���� s�-  :���� gE   )
�&  32  32  

  GH�=F) :R�� k=E :Y_�2  (���( ���=�� � sD�& G �H k=E  

١. &_. J�"(m�4  �d� #� ��4�  ��(5�    �" +"�aK!� "��	 �$�!���	  

٢. �� ���&��   +$�6�4�  �� +"�"�w  �i# #�E  �3.��  �T. #( @   +"�" ���� $� 9�8���	�4�  UK	 5&f(9+�   �_Z�  # =K	 9�4 cartography 
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+"�" r���� J�"X#� # �4�4 �  �$�!���	 M� �4  
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h �K%� .�=  �(+� ��� �4� 6��8�  �l��� #�$�!���	  

+"�"�4 
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 �"��	 ���  +o#�) m� e�3���$�!���	 +"�"   8  
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&_.( m�4� )( �KQ�' Tableau ����     # X#��

�T.(@ +"�" �4 

  

�$�!���	 �"��	 ���  +o#�) m� e�3�� +"�"  �� �4

Tableau  
 

  8  

6  

 �� +"�" ^�3.R  #ggplot2 9

Matplotlib  #Plotly  

  

  

 �#�	�  �	���� M��$ ������ � R   ���]��K� #

ggplot2  
��"�3 ^�3.�4� )(�KQ�'    ���]��K� $� +"�aK!� ��

ggplot2  
h .��f��`_$�!� �$�!���	 +"�"�! �� �4� �  

�K���4 � R ���� �T.(@  �4 +"�"  

 �� ��#�	���]��K� ��4Matplotlib   #Plotly   �"

Python  

10    

  

�$�!���	 �"��	 ���  +o#�) m� e�3�� +"�"�� �4  

�K�� $� �_�e�� ��4����Q� R  #ggplot2 9

Matplotlib  #Plotly  
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:�&�� � ��� ���*� :m   @A�56)2    # �&Q v�g�.�� 9@�Fg���K!" 9k�K� @	�� �!��Q 1Z&	(��$�	� ��4 ���!� ���!  

 Y#��   �a�� M���
  M�j_��/Y_��  M����L� /g��L�   �!��  ��� P�&  

1  
Data Visualization with Python and 

JavaScript: Scrape, Clean, Explore, and 

Transform Your Data 2nd Edition 

Kyran Dale  -  O'Reilly 

Media  
2023 

2  Data Visualization: A Practical 

Introduction 1st Edition  
Kieran 

Healy  
-  

Princeton 

University 

Press  
2018 
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�E���# V#��!)R�� �!���% ��E���=��L&� :� -   ([��C� ���(��#  

:R�� M���
  ���� ���&��?��E  

1 -   :R�=� ��E �(x#�  

 ���*�  

  

R�=� ���?�� �C��  

 $L!� M���
 R�=� ���?��  

  

   

   # �4 �	�� �4��,

J��5	7 

(e#�g H��\ �")   S#� ?��g#�   e#" ?��g#�   e�! ?��g#�  

��K�"  !5&%	� `	��(�.�  `	�� e�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 5��� �!�&����  !5&%	� `	��(�.�  `	�� e�� ( �.�  !5&%	�  �#�&Q�   H� ;8�    

 �!�&����  

 # ���]. *#�" +c�#)  X$�	�

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 WZ.�	 �(P �4�2'��" J�5	  

  X$�	� # ���]. *#�" +c�#)

 (��� W(T	  

        

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

 ��$�	� ���Q r��   (1��	 �K	)o��K	   (�a�)?(Q�i �|��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9Hj� =(��	

 �� ���	�!)?(Q�i–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K].  

2- ��K�o�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(`	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �\�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(Z� W(T	      

1-  

2-    

... #  

3 -  :R�� $]��� � y#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��a��  �"��	 �Fg�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �g��	  @6

��2�#��  

�|6�Z	��  ���_. # =���.  ���  ���  ����&]!  

"��	 ��n �� �4 X#� ���!  

 
7  ��4 +�#" ���]. X$�	� �" �� WZ.�	*  9 9M��$ �� WZ.�	 ��4 H��%	IT ���]. ��4���Q� e�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��n ��  
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4 -    :R�� �=! Y#�*� k�=E� $  $��� �  � �#��� � sD�& ����  

�ZK� M�	$�  ���  M�	$��  �4�a� M�	$��  +o#�) �l���  

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

"��	 ��n �� �4 X#� ���!  
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:R�� 
�� P=���&� ���� �E    ��\�  ���
  

Course Title: Data Modeling  
 =F�� ��=*�  2  1  

��+� :(�??Q�/��+�/$#�-)R�� q��  

 :���� s�- F��^� �-#��� �����E�  u�� $C ��� �  :���� gE   )
�&  32  32  

  GH�=F) :R�� k=E :Y_�2  (���( ���=�� � sD�& G �H k=E  

١. S5	 # +"�" S5	 r���� �� ���&��+"�" �$�!�4  

٢.  �� ���&��S5	��4 Q +"�"(��_� 9 �) � +�2   �_!� # +"�"�?` �4  

!���% G?� �& :[�  � # -g�0	 *�l�)��   (��KT	 

 E
�"

�
 

 G?��& >_�C� R�]�� ��� v�a�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��\�   ���
  

1  �	5B	 

 �
�d

� b
T

Z	
 

S5	 f +"�"( �?�  

$�! S5	� f +"�"( �?�  

I�.(� �i# ��K]	 �E Data Modeler  

�i#� E g���	 #(? �4�  � m Data Modeler  

f( �?�  

�4������ $�! S5	 E�K]	� +"�" �4  

X#� IDEF1X  #IE 

2   

�
��

  
��

� 
/�

�
  

-   0  

2 S5	 r����$�!�  �4 +"�" 

 �
�d

� b
T

Z	
 

S5	 +"�" B0&	 �  

S5	 +"�" Q( ��_�  

S5	 �F��") �Dimensional(  

S5	 	�%a	 +"�" �  

S5	  ��	$�! +"�" �  

 �N�f S5	 �F!�. �� $�! �  +"�" 

4   

��
  

��
� 

/�
�

�  

-   0  

3 E(\�.  �)�+�2  $� +"�" �d&	 S5	$�!� +"�" 

 �
�d

� b
T

Z	
  

�4"��5��K!��  e����Y,� ��(�) Ea]	 �4 M�K! e��  9

��,$�! � �4 M�K! e�� �" (�4"��5��K!� =�� ?(�4� 9  

�� �\�� r�� 9M�K! 9S#5� : +"�"  

"#5T	 �?  :�4NULL 9NOT NULL�� 9(5 �\��9  

!��� 9"�Q �� ��T&	� 9 ) ��5B	( L  ��Q  

�! �� ��(�� :Database, Schema,   

Tablespace, Segment, Extent, 
Privileges, Index, View, Synonym  

 H���K!" DDL  :CREATE 9ALTER 9

DROP  
H���K!"  DML ��!� $#� �� 9h�" :�9   GY6 

6   

 /
��

��
  

��
�

�  

S5	 ���  +o#�) m� e�3�� +"�" �$�!   6  

4   W��#�  

 �
�d

� b
T

Z	
  

 �!�&�)��Identifying(9 P(�  �!�&��� 9 5&f    ��

5&f  

�K(g�&�"���  

6    
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�0���  � m   ��� m  

�0���  � m  5&f ��  

�0��� 5&f   �� 5&f  

 @�5Z.W��#�  5&f   �� 5&f  

�0���  �2f��`_ �  ���� "�N�  

��Q�5&  S�	��:�$�!  1NF, 2NF, 3NF  

Supertypes  #Subtypes 

��
  

��
� 

/�
�

�  

S�	�� ���  +o#�) m� e�3�� +"�" �$�!   6  

5  S5	 "�3�� +"�" ��4  

 �
�d

� b
T

Z	
  

 � +�T��"�3  �m  +"�" S5	 �B0&	  

 � +�T��"�3  �m Q +"�" S5	( ��_ �  

 � H#�a. (= B0&	 +"�" S5	� Q +"�" S5	 #(��_ � 

2    

��
  

��
� 

/�
�

�  

 +o#�) m� e�3�� "�3��  ���   +"�" S5	  /�B0&	

Q(��_� 
  2  

6  
S5	��4 +"�"  Q(��_�9  �)�+�2   # +"�"

�_!�� ?`  �4  

 �
�d

� b
T

Z	
  

!5&%	� )(#�' )Forward Engineering  (

f( �?�  

���2f 	��_!� M��.�?`  $� �� �4� m g�. +"�" S5	(5  

 �� �� M� # "��DBA �?��Y, J��K�� ��  

!5&%	� *�_F	 )Reverse Engineering(  

f( �?�  

���2f  � m �) $� +"�" S5	 � +�2  � +"�"� "�3 &�(�^  

���2f  � m  $� +"�" S5	 �m �_!�� ?`  � �"�3 &�( �^  

���2f S5	�4�  �B	 �� +"�"� �� &�(�^  

���2f  �)�+�2  �B	 �� +"�" S5	 # +"�"� ��  &�(�^  

���2f 	� +"�" S5	 M��.�4 � Q(��_ �  �) �" ��� +�2  

) +"�"(+"� $�!�  �"��  

���2f  5�SQL g�.(5  &�(�^  

���2f  �) �" �� M��+�2 ) +"�"(+"�$�! � &�(�^ 

4    

��
  

��
� 

/�
�

�  

?`��_!� ���  +o#�) m� e�3�� +"�" +�2��) �����   8  

7   ��(�_. b6�Z	  

 �
�d

� b
T

Z	
  

S5	$�!� +"�"�4 � �F��"�9  " # +"�" ��Z����K  H��	  

 �,�3K��)Lookup( f( �?�  

���2f +"�"  �" �� �4Lookups &� �a6 (�^  

 ��Z�� f +"�"( �?�  

"��K f H��	( �?�  

���2f Data Warehouse  #Data Mart   ��

6��8� &�( �^  

H#�a.  � (= $�! S5	� OLAP $�! S5	 # �  

OLTP  
���2f  �" "���	 H;_'	OLTP & OLAP 

Modeling &� @6 ��( �^  

���2f 	� FA�# S#�5� # "�F�� M��.(?  6��8 ���  

 �"��  

��K!"  Grain ���" #5&�) �Granularity (  

f( �?�  

6��8� #� $� +"�aK!� ���"�_ Inmon  ��  Kimball.  

8    
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S5	$�!� G��) ���" Snow Flake(  f( �?�  

S5	$�!�  Star Schemaf(�?�  

U.((�  "�F�� �K�4�-   r��I r�� 9II   r�� #III  

 5F�  Degenerate f( �?�  

 5F�  Causal f( �?�  

Junk Dimension f(�?�  

�� 5F Outrigger  f( �?�  

S5	$�!� +"�"  � F��"� f( �?�  

���2f  � m ��� +"�" S5	� Data Warehouse  #

Data Mart � � "�3 &�(�^  

ETL f( �?�  

Factless Fact f( �?�  

Fact Factless f( �?�  

Fact Snapshot  f(�?�  

 M�]	 )Repository( f( �?�  

�K	 "��K  f( �?�  

���2f &� �a6 �� +"�" S5	( �^  

 +�T� T	 �" ���(W   +����� 5&f  

�	5B	� � S5	 ��$�! �   +"�"NoSQL  

 �� ���&��JSON 
��

  
��

� 
/�

�
�  

 1	�� ���  +o#�) m� e�3��   10  

:�&�� � ��� ���*� :m   @A�56)2    9k�K� @	�� �!��Q 1Z&	(��$�	� ��4 ���!� ���! # �&Q v�g�.�� 9@�Fg���K!"  

 Y#��   �a�� M���
  M�j_��/Y_��  M����L� /g��L�   �!��  ��� P�&  

1  
Fundamentals of Data Engineering: 

Plan and Build Robust Data Systems 1st 

Edition 

by Joe Reis, 

Matt 

Housley  
-  O'Reilly 

Media  
2022 

2  
The Data Warehouse Toolkit: The 

Definitive Guide to Dimensional 

Modeling, 3rd Edition   

Ralph 

Kimball, 

Margy Ross  
-  Wiley  2013 



 ����&=�,��  ������  
��
���� ) ($L&��-�� 

48 

�E���# V#��!)R�� �!���% ��E���=��L&� :� -   ([��C� ���(��#  

:R�� M���
  P=���&�  ���� �E  

1 -   :R�=� ��E �(x#�  

 ���*�  

  

 �C��R�=� ���?��  

 R�=� ���?�� $L!� M���
  

  
   

J��5	  # �4 �	�� �4��,8 

(e#�g H��\ �")   S#� ?��g#�   e#" ?��g#�   e�! ?��g#�  

��K�"  !5&%	� `	��(�.�  `	�� e�� ( �.�  !5&%	� �#�&Q�  H� ;8�    

 5��� �!�&����  !5&%	� `	��(�.�  `	�� e�� ( �.�  !5&%	� �#�&Q�  H� ;8�    

 �!�&����  

  X$�	� # ���]. *#�" +c�#)

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 WZ.�	 �(P �4�2'��" J�5	  

  X$�	� # ���]. *#�" +c�#)

 (��� W(T	  

        

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

 ��$�	� ���Q r��   (1��	 �K	)o��K	   (�a�)?(Q�i �|��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9Hj� =(��	

 �� ���	�!)?(Q�i–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K].  

2- ��K�o�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(`	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �\�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(Z� W(T	      

1-  

2-    

... #  

3 -  :R�� $]��� � y#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��a��  �"��	 �Fg�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �g��	  @6

��2�#��  

�|6�Z	��  ���_. # =���.  ���  ���  ����&]!  

"��	 ��n �� �4 X#� ���!  

 
8  ��4 +�#" ���]. X$�	� *�" �� WZ.�	  9 9M��$ �� WZ.�	 ��4 H��%	IT ���]. ��4���Q� e�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��n ��  
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4 -    :R�� �=! Y#�*� k�=E� $  $��� �  � �#��� � sD�& ����  

�ZK� M�	$�  ���  M�	$��  �4�a� M�	$��  +o#�) �l���  

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

"��	 ��n �� �4 X#� ���!  
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:R�� 
�� # (����� !��� .    ��\�  ���
  

Course Title: Machine Learning  
 =F�� ��=*�  2  1  

�??Q� :(�??Q�/��+�/$#�-)R�� q��  

 :���� s�- P=���&� �����E  :���� gE   )
�&  32  32  

  GH�=F) :R�� k=E :Y_�2  (���( ���=�� � sD�& G �H k=E  

١.  ̂ K���2g� # ^(4�a	 �� ���&�� =(��	 ��(,"�� �!�!� ��4  

٢ .   �� ���&���K�� e�� ��4 +"�() ����Q�^K���2g� �$�! =(��	 ��(,"�� ��4  

!���% G?� �& :[�  � # -g�0	 *�l�)��   (��KT	 

 E
�"

�
 

 G?��& >_�C� R�]�� ��� v�a�  G?��& �!���% ���L�� "#� 

 S���% M���  
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 ��\�   ���
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Z	
 

�F.� E  ��. #� �t]  �,"�(�� ��	(&�  

r����  �,"�(�� ��	(&�  

�,"�(��  H��d� ?T.  

�,"�(��   H��d� M#5�  

�,"�(��  �B.�K� 
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Z	
 

�4�(? $�! +"�	� � +"�" �4  

$����) � +"�" �4  

5Z.�@ +"�" �4  

"� � $�!� +"�" �4 
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��
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�

�  

 ���  +o#�) m� e�3��+"�	�$�! � +"�" �4  
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3 !�,�( M� 
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�d

� b
T

Z	
  

!�,�(M� 0N �  +"�!  

!�,�(M� 0N �  ���,5&f  

$�� � ���  S5	  

!�,�(M� K�3g( m  

�4"������  !�,�(M�  K�3g( m 

5   

��
  

��
� 

/�
�

�  

  ���  +o#�) m� e�3��!�,�( M�   5  

4  
��. M�KN�"(^  9Naive Bayes9k-NN   #

SVM  

 �
�d

� b
T

Z	
  

�F.� E ��. M�KN�"(^  

"����� ��. M�KN�"( ̂  

$�� � ���  S5	  

 �(�  +"�! )Naive Bayes (  

�4"������  Naive Bayes  

$�� � ���  S5	  

�F.� E k-NN  

�4"������ k-NN  

$�� � ���  S5	  

��	(=�4 � K') ��"��( ��Z�  )SVM (  

�F.� E SVM  �4  

�4"������ SVM  

5    



 ����&=�,��  ������  
��
���� ) ($L&��-�� 

51 

   

$�� � ���  S5	 

��
  

��
� 

/�
�

�  

 "���	 $� m��4 ���� ���  +o#�) m� e�3��   M�KN�"

��.(^ 9Naive Bayes9k-NN  #SVM 
  7  

5  ���N5&� �  
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� b
T

Z	
  

�F.� E 5&� ���N �  

K-Means Clustering 

 ���N 5&� � Z.��	 ����!�  

$�� � ���  S5	 
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/�
�

�  

���N ���  +o#�) m� e�3��+"�" �5&� �4   5  

6  �_Z��4� Z� �  

 �
�d

� b
T

Z	
  

M#�K`!�)  

M#�K`!�) j 5&f ��  )MLP (  

�_Z��4� Z� �  ) =��g����CNN (  

�_Z��4� Z� � ) ��_	RNN ( 
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� 

/�
�

�  
+"�() ���  +o#�) m� e�3���_Z� �$�!�Z�  ��4   5  

7   ��(�_. b6�Z	  

 �
�d

� b
T

Z	
  

�F.� E X#��4 � ) �F��Ensemble Methods(  

 Bagging 

 Boosting 

 Random Forest 

�F.� E  "�F�� L4��  

 �T.(@   �\� �agu	 � )PCA (  

 �T.(@ ]'.(� 0N� )LDA (  

d&. # S5	 k�]K��(^  �K	���)��Q  

 k�]K��  S5	  

 d&.(^  �K	���)��Q  

��+5&  �,"�(�� ��	( = 
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� 
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+"�() ���  +o#�) m� e�3�� �$�! X#� �4�  �F��   5 

:�&�� � ��� ���*� :m   @A�56)2  (��$�	� ��4 ���!� ���! # �&Q v�g�.�� 9@�Fg���K!" 9k�K� @	�� �!��Q 1Z&	  

 Y#��   �a�� M���
  M�j_��/Y_��  M����L� /g��L�   �!��  ��� P�&  

1  An Introduction to Statistical Learning 

with Applications in R 

Gareth 

James, 

Daniela 

Witten, 

Trevor 

Hastie, 

Robert 

Tibshirani  

-  Springer  2021 

  

Hands-On Machine Learning with 

Scikit-Learn, Keras, and TensorFlow: 

Concepts, Tools, and Techniques to 

Build Intelligent Systems 2nd Edition 

Aurélien 

Géron 
-  O'Reilly 

Media 
2019 

2  Pattern Recognition and Machine 

Learning, 1st ed  

Christopher 

M. Bishop  
-  Springer  2016 
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�E���# V#��!)R�� �!���% ��E���=��L&� :� -   ([��C� ���(��#  

:R�� M���
  #(���� �  !�� � .  

1 -   :R�=� ��E �(x#�  

 ���*�  

  

R�=� ���?�� �C��  

 $L!� M���
 R�=� ���?��  

  
   

J��5	  # �4 �	�� �4��,9 

(e#�g H��\ �")   S#� ?��g#�   e#" ?��g#�   e�! ?��g#�  

��K�"  !5&%	� `	��(�.�  `	�� e�� ( �.�  !5&%	� �#�&Q�  H� ;8�    

 5��� �!�&����  !5&%	� `	��(�.�  `	�� e�� ( �.�  !5&%	� �#�&Q�  H� ;8�    

 �!�&����  

 # ���]. *#�" +c�#)  X$�	�

 (��� W(T	  

        

  �� �4�2'��" ��(�T. J�5	 5A�Q

 WZ.�	 �(P �4�2'��" J�5	  

  X$�	� # ���]. *#�" +c�#)

 (��� W(T	  

        

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

 ��$�	� ���Q r��   (1��	 �K	)o��K	   (�a�)?(Q�i �|��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9Hj� =(��	

 �� ���	�!)?(Q�i–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K].  

2- ��K�o�) ��5�#  

... #  

 +�2'��	$�      

1-�.�(`	�� ?��!  

2-  

... #  

 +�,���      

1-  

2-  

... #  

 �\�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(Z� W(T	      

1-  

2-    

... #  

3 -  :R�� $]��� � y#�=� S��   

  #  �4#�,  ���

�K���'	  

LB� ��a��  �"��	 �Fg�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�  

  #  �g��	  @6

��2�#��  

�|6�Z	��  ���_. # =���.  ���  ���  ����&]!  

"��	 ��n �� �4 X#� ���!  

 
9  ��4 +�#" ���]. X$�	� *�" �� WZ.�	  9 9M��$ �� WZ.�	 ��4 H��%	IT ���]. ��4���Q� e�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��n ��  
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4 -    :R�� �=! Y#�*� k�=E� $  $��� �  � �#��� � sD�& ����  

�ZK� M�	$�  ���  M�	$��  �4�a� M�	$��  +o#�) �l���  

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

"��	 ��n �� �4 X#� ���!  
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:R�� 
��  �� $���� #/� �-# M�L    ��\�  ���
  

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

 :(�??Q�/��+�/$#�-)R�� q���??Q�  

 :���� s�-   :���� gE   )
�&  32  48  

  GH�=F) :R�� k=E :Y_�2  (���( ���=�� � sD�& G �H k=E  

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

2���]��K� ?N�&� .  M�K��) ��4 

3  ?N�&� .�F(Z8 M��$ X$�"�) 

4���N)=(��	 ��(,"�� ?N�&� .  �K!" # �5&��5&�  +"�" (M�K��) �" �4 

5  ?N�&� .!�,�(M�  Regression 

6  ?N�&� .  �Z�  ��4 �_Z�M�K��) ��  

!���% G?� �& :[�  � # -g�0	 *�l�)��   (��KT	 

 E
�"

�
 

 G?��& >_�C� R�]�� ��� v�a�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��\�   ���
  

1 
 �/#�� $����  M� � �  �� $�=��

M�L#�- 

 �
�d

� b
T

Z	
 

1  M�K��) ����� �	���� M��$ E��F. .  

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

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

�
��

  
��

� 
/�

�
  

1.   �#� M�K��) M��$ -�� @	�  ^K�(! 

  2  2 .-��  Vscode 9 Pycharm  

3 . �� ���vscode  # Pycharm  

2 
E�j��g �+�M� � � �� $���� #/  �

M�L#�- 

 �
�d

� b
T

Z	
 

1.  ?N�&� syntax  # indentation  

3   2. +"�" r���� ?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#�-  

  

 

 �
�d

� b
T

Z	
  

1�K�� ?N�&� .?�(g # �4 �4   

3   2�B�6 # �8�� H���Z  r���� ?N�&� . �4  

3 . 1���. r���� ?N�&�  

��
  

��
� 

/�
�

�  

1�B�6 # �8�� H���Z  ��(,��� �� . �" �4

 M�K��) 

  4  
2+"�() . M�K��) �" 1���. �$�!  

3?(g�FQ . ��T	 +o#�) ��4  

4  P�t�� ���*�`�i- 	�E$��Q �L� � �E�E  

 �
�d

� b
T

Z	
  

1S#o�	 ?N�&� . �4  

4    

2w(_) ?N�&� . �4  

3 .���]��K� ?N�&�  M�K��) "��5��K!�  

4���]��K� ?N�&� .+"�" e��  "������) ��4 

NumPy 9Pandas ... 9  
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��
  

��
� 

/�
�

�  

1 .�	��������� ������� ��,  NumPy    
  8  

2���]��K� �� ��� . M�K��) ��4  

5  $�=���#��( �! � R:� 
�,j� �  ��  

 �
�d

� b
T

Z	
  

1 E��F. . *;�  

4    2 5K	 E��F. .  

3 *;� m� =K��� .  

��
  

��
� 

/�
�

�  

1 *;� =K��� �� @l��	 @6 .  

  6  2 .�	���� �����  �� ��,�  

3. ?(g�FQ ��T	 +o#�) ��4  

6  
$L&� g�E�j� )J��!  $!�J 	�=� 

 M��&�(� � �=�   

 �
�d

� b
T

Z	
  

1 �5&� �K!" e�%a	 ?N�&� .  

4    2 . �5&� ���N e�%a	 ?N�&�  

3 M�(!�,� e�%a	 ?N�&� .  

��
  

��
� 

/�
�

�  

1 �5&� �K!" ��4 ^K���2g� �$�! +"�() .  

  6  2�5&� ���N ��4 ^K���2g� �$�! +"�() .  

3 ��T	 +o#�) ��4 ?(g�FQ .  

7  �*�a^ M� � S����- (NLP)  

 �
�d

� b
T

Z	
  

1 M��$ X$�"�) e�%a	 ?N�&� . �F(Z8  

4    2 ��4"����� . (NLP)  

3. �4 M��$ X$�"�) @l��	 # H;_'	 �  Z8(F� 

(NLP)  

��
  

��
� 

/�
�

�  

1. �4 X#� � , +$�5��(�� ! ?A"(^K� �4�  

Z8 M��$ X$�"�)(F �  

  8  2 .=K	 �5&� �BZ8  (Text classification) 

 Bag of words 

 Naive Bayes 

  ̂ (��. ?N�" $� +"�aK!�  

8  gL#���_� ��E�������� M�L#�- ��    

 �
�d

� b
T

Z	
  

1^K���2g� ?N�&� . M�K��) �" �#�� +"�" ��4  

4    2���]��K� ?N�&� .  �" �#�� +"�" �"����� ��4

 M�K��)  

��
  

��
� 

/�
�

�  

1^K���2g� �$�! +"�() .  �" �#�� +"�" ��4

 M�K��)    6  
2���]��K� �� ��� . �" �#�� +"�" ��4M�K��)  

9   c��
 ���(��#  

 �
�d

� b
T

Z	
  

1 ?N�&� .�K�� TensorFlow  

4    2 ?N�&� .���]��K� Keras  

3S5	 ?N�&� .7(�  ��(,"�� E�K]	 ��4  

��
  

��
� 

/�
�

�  

1?(g�FQ . ��T	 +o#�) ��4    4  

:�&�� � ��� ���*� :m   @A�56)2    9@�Fg���K!" 9k�K� @	�� �!��Q 1Z&	(��$�	� ��4 ���!� ���! # �&Q v�g�.��  

 Y#��   �a�� M���
  M�j_��/Y_��  M����L� /g��L�   �!��  ��� P�&  

1  .�	5B	 +�#"�  �) X$�	�� M�K   �g�	 M��  �6(�I�5 Zl�. �   �_Z� �	�&4�	  1398  
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2  �� �	���� M��$ e�, �� e�, X$�	��� � �) �M�K  
 �5���(  ��4$ 

  
-   =Q r��8  1401 

3   �) k�K�� M�K  �&� �	���� ���2f��(^  
" S#�)�@K   #

#��4� "� @K  
� (�I�   ��) r��$   �� H���'K��  1401  

4  Python Programming for Beginners  Cory Reed  -  Independently 
published  

2022 
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�E���# V#��!)R�� �!���% ��E���=��L&� :� -   ([��C� ���(��#  

  :R�� M���
�� $���� #/ �  �-#M�L   

1 -   :R�=� ��E �(x#�  

 ���*�  

  

R�=� ���?�� �C��  

 R�=� ���?�� $L!� M���
  

  
   

J��5	  # �4 �	�� �4��,10 

(e#�g H��\ �")   S#� ?��g#�   e#" ?��g#�   e�! ?��g#�  

��K�"  
  ��#�&Q �!5&%	

 H� ;8�  
 ���Q� e�� �!5&%	  �_Z�   M�K��) M��$ �� W��.  

 5��� �!�&����  
  ��#�&Q �!5&%	

 H� ;8�  
 ���Q� e�� �!5&%	  �_Z�   M�K��) M��$ �� W��.  

 �!�&����  

  X$�	� # ���]. *#�" +c�#)

 (��� W(T	  

  ��#�&Q �!5&%	

 H� ;8�  
 ���Q� e�� �!5&%	  �_Z�   M�K��) M��$ �� W��.  

  �� �4�2'��" ��(�T. J�5	 5A�Q

 WZ.�	 �(P �4�2'��" J�5	  

  X$�	� # ���]. *#�" +c�#)

 (��� W(T	  

        

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

 ��$�	� ���Q r��   (1��	 �K	)o��K	   (�a�)?(Q�i �|��56  
  # @�Q�! �� -!�&K	 $�(� "��	 H�	#��	 # H��(%3. 9Hj� =(��	

 �� ���	�!)?(Q�i–  (�Q��	  

*;�  30  30  

1- "�� ?��# �K].  

2- ��K�o�) ��5�#  

... #  

 +�2'��	$�  30  30  

1-  �.�(`	�� ?��!  

2-  

... #  

 +�,���      

1-    

2-  

... #  

 �\�  /� ��	      

1-  

2-  

... #  

+5� �$�! �(Z� W(T	      

1-  

2-    

... #  

3 -  :R�� $]��� � y#�=� S��   

  #  �4#�,  ���

�K���'	■  

LB� ��a��  �"��	 �Fg�0	    X"�,  #  5�"$��

���   

 #  ���5�"  1��&	

���5(&�■  

  #  �g��	  @6

��2�#��  

�|6�Z	��  ���_. # =���.   ���  ���■  ����&]!  

 
10  ��4 +�#" ���]. X$�	� *�" �� WZ.�	  9 9M��$ �� WZ.�	 ��4 H��%	IT ���]. ��4���Q� e�� 9 # ...   ��(,"�� # W��. M��(	 # �0! ��n ��  
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"��	 ��n �� �4 X#� ���!  

4 -    :R�� �=! Y#�*� k�=E� $  $��� �  � �#��� � sD�& ����  

�ZK� M�	$��  ���  M�	$�■  �4�a� M�	$��  +o#�) �l���■  

��� ����� �l����   ��4 ?(g�FQ��K�	  ��KQ� +54�'	  X���, �l��� # ��� ���)  

"��	 ��n �� �4 X#� ���!  
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:R�� 
��  $���� ��#/�  R ���� 
��
��    ��\�  ���
  

Course Title:  Data Science with R Programming  
 =F�� ��=*�  2  1  

�??Q� :(�??Q�/��+�/$#�-)R�� q��  

:���� s�-  :���� gE   )
�&  32  32  

  GH�=F) :R�� k=E :Y_�2  (���( ���=�� � sD�& G �H k=E  

١.   ���_K!" +"�" r�����4�  g#�(�  �� �	���� M��$ �"���  R  J�� H�� $� +"�aK!� ���4�  RStudio  ��  Jupyter  

٢. S�K&�  ���M�  ��� �� �	�����W  ��  e�3�� 91���. =K��� 9�4 �B�6 # (H�  !� 9^d&	 H���Z  =K��� 9�K����� �K�� (,5�   �4�0N ��  

٣. ?N�!   ��_K!" #�   �4��KN�!�    +"�"Rg 9�4��K��Q 9�4��"�� ���� $� 9( ?��Q # �4�^�4�   .+"�"  

۴ .  @��Q +�(Nn # =K��� 9M5���N+"�" ��4  )�_!� k# #(�&  )Web Scraping(    $� +"�aK!� ��R  

!���% G?� �& :[�  � # -g�0	 *�l�)��   (��KT	 

 E
�"

�
 

 G?��& >_�C� R�]�� ��� v�a�  G?��& �!���% ���L�� "#� 

 S���% M���  

 ()
�&)  

 ��\�   ���
  

1  �	5B	 
 �

�d
� b

T
Z	

 

�#�	� �� �	���� ����� R  

" -�� # "����  

+"�aK!� 1��. $� help() 

+54�'	  H�5&K�	  

@l��	 ���  �"R  

5	� �� ? �K�� �4  

2   
 �

��
 /

��
�

��
 

  

 j�� "���	 ���  =���.   2  

2 
 �" +"�" "#�#R  

 

 �
�d

� b
T

Z	
 

r���� +"�" �4  

$� � � ��3	 �4  

 =K��� +"�" �4  

 M5���N  �Q $��@�4 � csv  

��"�3  �m  # ��"�� �� (H�  ��"�� �  

4"��5B	� g#�(� +"�" k�A )data frame(  

��KN�! g�K&� �  

�54 �? �#�N "53	� R 

6   

��
  

��
� 

/�
�

�  

 ���  =���.+"�" =K��� # M5���N �� ��� �" �4R   6  

3 
�$�!���	 +"�" �4  

 

 �
�d

� b
T

Z	
  

��"�3   ��"���chart  ��"��� #dot  

��"�3 4( e��,�K�  ��"��� #box 

^(!�. Q��, ��(m  �) � �  

 ^(!�.��� #	�(��  �"R 

6   

��
  

��
� 

/�
�

�  

 ���  =���.+"�" �$�!���	 �" �4R   6  

4  
 �) ��	�� �  

  

 �
�d

� b
T

Z	
  

 Z!�T	H�  �) ��	�� �  

�B	��� 	(2��( =  ����� #"  

M�	$�  �m   ?Z��  

 ��Z	 � Data Munging 

6    
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��
  

��
� 

/�
�

�  

  ���  =���.  �" ���	� H�Z!�T	R   6  

5  
1���.  9�	���������  �"R +"�" ���_K!" #�4  

  

 �
�d

� b
T

Z	
  

S�K&� �� �M���� :�   �B�6  

 ��K!"if 

�4������  S�_���"$ ��  

��_K!"�  �" �4 +"�"R )5	� �� ? g(?� 95Z.�@  

+"�"�4 9 e�P"�  �Q�^�4� +"�" 9]'.(� Outlier  9

��.(- ��"�� 5&f ( 

6    

��
  

��
� 

/�
�

�  

�	���� ���  =���. �" 1���. �����R   6  

6   ��(�_. b6�Z	  

 �
�d

� b
T

Z	
  

�)�+�2 +"�"  #R 

 e�3��  �� # *�)  

�K�� RODBC   #DBI  

5	� �� ? )(�KQ�' +"�" �4  

�Q�^ �4� ��. +"�"(Z� $�!$�� #�   +5�  

S5	$�!� ��	� �  �"R  

!�,�(M� B0&	 �  

���N5&��  Z.��	 ����! � PCA ����   "�F�� L4�� 

6    

��
  

��
� 

/�
�

�  

+"�" +�2��) �� ��� ���  =���. M#�" $� �4R   6  

:�&�� � ��� ���*� :m   @A�56)2    9k�K� @	�� �!��Q 1Z&	(��$�	� ��4 ���!� ���! # �&Q v�g�.�� 9@�Fg���K!"  

 Y#��   �a�� M���
  M�j_��/Y_��  M����L� /g��L�   �!��  ��� P�&  

1  
R for Data Science: Import, Tidy, 

Transform, Visualize, and Model Data 

1st Edition 

Garrett 

Grolemund, 

Hadley 

Wickham  

-  O'Reilly 

Media  
2017 

2  R Programming for Data Science 5th 

Edition  
Roger Peng  -  Lulu.com  2016 
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�E���# V#��!)R�� �!���% ��E���=��L&� :� -   ([��C� ���(��#  

:R�� M���
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  سلامت داده در کلان  

  ی داده در خرده فروشکلان  

  ی و مال یدارداده در بانککلان  

  ی اجتماع یها داده در رسانهکلان  

  ک يداده در حمل و نقل و لجست کلان 
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 داده  کلان  نوظهور در   یروندها 

 داده کلان  در  ی شغل یهافرصت  

 داده کلان  ها در ها و فرصتچالش 
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edition 
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Edition  
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Media  
2012 
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