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�    ������ ����ص ��او�� �������� ����ص ��او�� �������� ����ص ��او�� �������� ����ص ��او�� �� ��&%�$#� ا"!   ���ار ��&%�$#� ا"!   ���ار ��&%�$#� ا"!   ���ار �        ....N OPQRورد�MرJK Lا N OPQR�C�:, !DEF G HIورد�MرJK Lا N OPQR�C�:, !DEF G HIورد�MرJK Lا N OPQR�C�:, !DEF G HIورد�MرJK Lا AB َ��?@AB َ��?@AB َ��?@AB        �C�:, !DEF G HI@?��َ . . . . >�د>�د>�د>�د    ;:� و 9 از )رزو�78 3456د� *�;:� و 9 از )رزو�78 3456د� *�;:� و 9 از )رزو�78 3456د� *�;:� و 9 از )رزو�78 3456د� *�      �12ا0/. ا-�,+� *�  �12ا0/. ا-�,+� *�  �12ا0/. ا-�,+� *�  �12ا0/. ا-�,+� *�    از)ناز)ناز)ناز)ن    &%�$#� ا"!   ���ار
 S�Tر و�U ت�WXردان ز�� S�Tر و�U ت�WXردان ز�� S�Tر و�U ت�WXردان ز�� S�Tر و�U ت�WXردان ز���+YZ ان [\مŜا اŜان [\م YZ+�و`�ا_ و اŜان [\م YZ+�و`�ا_ و اŜان [\م YZ+�و`�ا_ و �awxSن �awxSن �awxSن �awxSن     �a�8ن، ا�buم G اداt را� و �a�8�� s$�WXن، ا�buم G اداt را� و �a�8�� s$�WXن، ا�buم G اداt را� و �a�8�� s$�WXن، ا�buم G اداt را� و s$�WX ��        ام دا q r�kpا�o و ��n�Wام دا q r�kpا�o و ��n�Wام دا q r�kpا�o و ��n�Wام دا q r�kpا�o و ��gh   ��i�jklm    �n�Wوfd:�ا�Wd eم د�a��bcن را ارزا���gh   ��i�jklmوfd:�ا�Wd eم د�a��bcن را ارزا���gh   ��i�jklmوfd:�ا�Wd eم د�a��bcن را ارزا���gh   ��i�jklmوfd:�ا�Wd eم د�a��bcن را ارزا��. . . . و`�ا_ و

� ��م�:yzما|}�ار�� ��:yzما|}�ار�� ��:yzما|}�ار�� ��:yz{�    ا|}�ار�j �78�}�j �78�}�j �78�}�j �78....        
�Cت ز���~�� S O� و ���ق 
�
 و ���ق �S O ��~�ت ز���Cاز �/�3 [\م   ei�jklm ی�ری�
 و ���ق �S O ��~�ت ز���Cاز �/�3 [\م   ei�jklm ی�ری�
 و ���ق �S O ��~�ت ز���Cاز �/�3 [\م   ei�jklm ی�ری�
*�    از �/�3 [\م   ei�jklm ی�ری��
 �
*�ام ��د��
 �
*�ام ��د��
 �
*�ام ��د��
 �        ....;��;��;��;��    ام ��د


  G�kpا�o ا�k� Oزا�a�8 . . . . َ���� َ���� َ���� َ����            eن را S ا���bرم �kار داد���a�8ن را S ا���bرم �kار داد���a�8ن را S ا���bرم �kار داد���a�8ن را S ا���bرم �kار داد��    ار�f:� �:�ب )�L د� 34��bYI  �*�Wر ������ارم   �
�e�W دا���Yار�f:� �:�ب )�L د� 34��bYI  �*�Wر ������ارم   �
�e�W دا���Yار�f:� �:�ب )�L د� 34��bYI  �*�Wر ������ارم   �
�e�W دا���Yار�f:� �:�ب )�L د� 34��bYI  �*�Wر ������ارم   �
�e�W دا���Y    ��د��د��د��داز ا� از ا� از ا� از ا� �T د��  ¡¢U ن�£ ��دن ا�O �5¥3 ا¤¦§eزاk� Oا� �oاkp� G 
�T د��  ¡¢U ن�£ ��دن ا�O �5¥3 ا¤¦§eزاk� Oا� �oاkp� G 
�T د��  ¡¢U ن�£ ��دن ا�O �5¥3 ا¤¦§eزاk� Oا� �oاkp� G 
�T د��  ¡¢U ن�£ ��دن ا�O �5¥3 ا¤¦§....        
� ^د�¬»ªات و ¬»ªات و ¬»ªات و ¬»ªات و از ا���د �©34م  �:�ب )�L د�M 34¨�     از از ا���د �©34م  �:�ب )�L د�M 34¨�     از از ا���د �©34م  �:�ب )�L د�M 34¨�     از از ا���د �©34م  �:�ب )�L د�M 34¨�     از kl­ ن�a�8 �®�W�¯را�� ^دkl­ ن�a�8 �®�W�¯را�� ^دkl­ ن�a�8 �®�W�¯را�� ^دkl­ ن�a�8 �®�W�¯را دارمام °ام °ام °ام °    را 
��

 را دارمل ��

 را دارمل ��

 را دارمل ��
        ....ل 


دم�a�8ن �a�8ن �a�8ن �a�8ن     د�34 ¬´¥�³3ر و د�34 �
ا²!   از را¯��W®�د�34 ¬´¥�³3ر و د�34 �
ا²!   از را¯��W®�د�34 ¬´¥�³3ر و د�34 �
ا²!   از را¯��W®�د�34 ¬´¥�³3ر و د�34 �
ا²!   از را¯��W®�    ی�ن ی�ن ی�ن ی�ن از �:�ب )�از �:�ب )�از �:�ب )�از �:�ب )�� �
دما|¶�µد� �
دما|¶�µد� �
دما|¶�µد� ���ارL *�    ا|¶�µد�����* Lار�������* Lار�������* Lار������    ��;��;��;��;....        
        ....  زÀ�ÁÂ !DX¿� و داورL ¾�ی�ن ti را ½?¼« 0��د�� ������ارم  زÀ�ÁÂ !DX¿� و داورL ¾�ی�ن ti را ½?¼« 0��د�� ������ارم  زÀ�ÁÂ !DX¿� و داورL ¾�ی�ن ti را ½?¼« 0��د�� ������ارم  زÀ�ÁÂ !DX¿� و داورL ¾�ی�ن ti را ½?¼« 0��د�� ������ارم        د���¹º 34*�د���¹º 34*�د���¹º 34*�د�L�· �¸    �*��¹º 34  و ¸� ·�L  و ¸� ·�L  و ¸� ·�L  و     د�34 د�34 د�34 د�34     ی�ن ی�ن ی�ن ی�ن )�)�)�)�    �:�ب�:�ب�:�ب�:�بازازازاز


و� �ÆÇم و Ã Ä�:Å¢ا®� È 34م©� �bÉا®� از ا��¢Ã Ä�:Å م و�ÆÇ �
وÈ 34م©� �bÉا®� از ا��¢Ã Ä�:Å م و�ÆÇ �
وÈ 34م©� �bÉا®� از ا��¢Ã Ä�:Å م و�ÆÇ �
وÈ 34م©� �bÉناز ا��( Lد
È�¸ ر�gÊËن  ا( Lد
È�¸ ر�gÊËن  ا( Lد
È�¸ ر�gÊËن  ا( Lد
È�¸ ر�gÊËارم      ا������ e�W¦fÌ �+Íارم8 را دا������ e�W¦fÌ �+Íارم8 را دا������ e�W¦fÌ �+Íارم8 را دا������ e�W¦fÌ �+Í8 را دا....        
Î��Ï �®ا¢Ã Ä�:Å �
وÈ L8 �Ð�Tران )ز�£ Ñ� ن و���:Íر�Ò ازÎ��Ï �®ا¢Ã Ä�:Å �
وÈ L8 �Ð�Tران )ز�£ Ñ� ن و���:Íر�Ò ازÎ��Ï �®ا¢Ã Ä�:Å �
وÈ L8 �Ð�Tران )ز�£ Ñ� ن و���:Íر�Ò ازÎ��Ï �®ا¢Ã Ä�:Å �
وÈ L8 �Ð�Tران )ز�£ Ñ� ن و���:Íر�Ò رادارم� � � � از
��

رادارم�:�ب )�Ôm L:�س ­klا*� °ل ��

رادارم�:�ب )�Ôm L:�س ­klا*� °ل ��

رادارم�:�ب )�Ôm L:�س ­klا*� °ل ��
        ....�:�ب )�Ôm L:�س ­klا*� °ل 

�Õ�Ö �×�` دو���ن �JØ�Öی�د و�Õ�Ö �×�` دو���ن �JØ�Öی�د و�Õ�Ö �×�` دو���ن �JØ�Öی�د و�Õ�Ö �×�` دو���ن �JØ�Öی�د و    ��¸ ،Lازk3ا�Ù ،���ÁÚ� 8��¸ ،Lازk3ا�Ù ،���ÁÚ� 8��¸ ،Lازk3ا�Ù ،���ÁÚ� 8��¸ ،Lازk3ا�Ù ،���ÁÚ� 8    ،Ûا�`،Ûا�`،Ûا�`،Ûق،     `�اÜÖق، `�ش اÜÖق، `�ش اÜÖق، `�ش اÜÖرا��،     `�ش ا�Þ ،را���Þ ،را���Þ ،را���Þ LJßàá LJßàá LJßàá LJßàá ن و�b?½ ، ن و�b?½ ، ن و�b?½ ، ن و�b?½ ،    �â3ãا�â3ãا�â3ãا�â3ãا        
 ̂ ̂ ̂ ̂Oäذ S �æçè� LاOäذ S �æçè� LاOäذ S �æçè� LاOäذ S �æçè� Lا    ���T �·ا�` O����T �·ا�` O����T �·ا�` O����T �·ا�` O�....        

  



  

  

� �� "��	� ���� 9:!4 ;#2� <=�
,�>� ?��	

�@��:� � =�@�A	��  B:C:� D#!E� (� �*�� ��0

����F 3��  ������ �	
�� ��
���� ;� D2
	� ;���

'$�.  

  

  



  

G �7�é½G �7�é½G �7�é½G �7�é½ 

 

  

  

  

  �Uر و S�T [\م
  و

�Õ�jklm 3�/�  

  



 

1�# 

'$��H  

 

�����    .................................................................................................................... � 

��� 
�� :����� � ����� ����� ..................................................................................................... � 

���� ��� �	�
� � 
������ �� ....................................................................................................... � 

���� ����� ������� ��� �	�
� ..................................................................................................... � 

����� � 
����� � �� �� !�" �� .................................................................................................... � 

����� � #	$ ��� �	�
� � �� �� !�" �� ............................................................................................. % 

����� � ���� &�'���� ()*)
 �( ��� �	�
� ......................................................................................... + 

���� ,(��-�. /�" ��� �	�
� ......................................................................................................... + 

����� � 012 ��� �	�
� 3�� ,#� ................................................................................................... + 

��%� 
������ #�4)� 012 ��� �	�
� 3�� ,#� ..................................................................................... 5 

��%�� � #�4)� 012 ��� �	�
� 3�� ,#� �( �-��- ................................................................................... 5 

��+� &��6)72 �8�� 012 ��� �	�
� 3�� ,#� ................................................................................... 9 

��+�� � :�� � ;<= .................................................................................................................. 9 

��+�� � >.�?  .................................................................................................................... @ 

��+�� � >�8�� AB�� � CD* AB�� ................................................................................................ �E 

��+�% � F���� #�
� ................................................................................................................. �� 

��5� FG-�
 #�4)� 012 ��� �	�
� 3�� ,#� ...................................................................................... �� 

��9� ;�H�� /�? � �I- �� �? >�8�� 012 ��� �	�
� 3�� ,#� ..................................................................... �+ 

��@� J�2 �(�� � �I- �� >�8���? 012 ��� �	�
� 3�� ,#� ................................................................... �@ 

��K� #	�-�. 3�� �(�� ............................................................................................................. �K 

��K�� � F���� #�
� � L�� /�" M"�� #�4)� �� .................................................................................. �� 

���E� 0�N��- O�* .................................................................................................................. �� 

����� A��<� ���P �)��)8�( ..................................................................................................... �� 

����� /��Q4#
 � (�?��� �� �( /��-�. 012 ��� �	�
� 3�� ,#� ............................................................. �+ 

����� FG  J���4���: ................................................................................................................ �@ 

���%� FG !(#S .................................................................................................................. �@ 

���%�� � L�� FP�8� (�#T
 : ..................................................................................................... �K 

���%�� � L�� U-H*- (�#T
 ........................................................................................................ �� 

��� ��� :���� ���� �� ............................................................................................................ �% 

���� ,�V��( �" � F���� (�)
 ,(�8��- ................................................................................................ �% 

2-1-1 ,�V��( /�" ,(�8��- ,#� ................................................................................................... �% 

����� � (-)
 �.�7
 ................................................................................................................ �+ 

����� � (-)
 ������� ;W
 (�)
 ,(�8��- ............................................................................................ �+ 

���� ;�H�� /�? 012 /�" ��� �	�
�: ............................................................................................ �+ 

����  J�2 �(�� ���
#N
 � 3�� �(�X 012 /�" ��� �	�
� ;�H�� /�? ,#� ................................................. �5 



  

�� 

��%� �?����- /�W�� �� �8�X 
�)�� /�" 012 ��� �	�
� ......................................................................... �5 

��%�� � ,�-#�- /��� >?)=� ........................................................................................................ �5 

��%�� � ,�-#�- /��� ��Q��2 ........................................................................................................ �5 

��%�� � ,�-#�- /��� A�Y���Z ........................................................................................................ �9 

��%�% � ,�-#�- /��� �-H�
 AB�� ,#����$�?.......................................................................................... �9 

��%�+ � ,�-#�- /��� �-H�
 !�"#	$ ,#		�U��G- ..................................................................................... �@ 

��%�5 � ,�-#�- /��� :�� ........................................................................................................... �@ 

��%�9 � ,�-#�- /��� >.�? ........................................................................................................... �K 

��+� [�= !��
� (�)
 ,(�8��- ...................................................................................................... �K 

��5� 0#
 /���  .................................................................................................................. �K 

��5�� � 
<�)� 0#
 ................................................................................................................. %E 

��9� #��\� 0#
  .................................................................................................................. %� 

��� ��� :��� ! � "#�............................................................................................................ %% 

���� H�4��� ������� ��� �	�
�....................................................................................................... %% 

���� �I- !�
( ;�H�� !�? �? J��	�� ]��2 /�"#	$ ,#		�U��G- ...................................................................... %+ 

���� �I- /�
( ;�H�� /�? �? J��	�� &-���^� >.�? .................................................................................. %@ 

��%� �I- /�
( ;�H�� /�? �? J��	�� &-���^� :�� ................................................................................... +� 

��+� �I- /�
( J�2 �(�� �? J��	�� &-���^� >.�? ............................................................................... +% 

��5� �I- /�
( J�2 �(�� �? J��	�� &-���^� :�� ............................................................................... +5 

��9� �I- !�
( J�2 �(�� �? !�"�)���. :�� 012 ��� �	�
� 3�� ,#�....................................................... +9 

��@� �I- !�
( J�2 �(�� �? >.�? 012 ��� �	�
� 3�� ,#� .................................................................. +@ 

��K� �I- !�
( J�2 �(�� �? �-H�
 AB�� ,#����$�? ................................................................................ +K 

���E� !��Q4#
 ,(-( �" ............................................................................................................ 5E 

���E�� � &��6)72 �8�� ........................................................................................................... 5E 

���E�� � ,(�8��- �- 0#
 !(#S 
<�)� ,(-( ,#� !-�? _�6)� 0�N��- O�*  )>?)=� � ,#		�U��G-#	$( ............................... 5� 

���E�� � b���� 0#
 !(#S >�#? ,#
� ............................................................................................... 5� 

��� ���$�:�%� ! &��' ()* � ����$�+�, .......................................................................................... 55 

%��� 
c��� !��� �d� .............................................................................................................. 55 

%��� �"(�W	��Z  .................................................................................................................. 59 

-���,     .................................................................................................................. 5@ 

�.���    .................................................................................................................. @� 



 

��  

  
  

IJ* '$��H �0  

Fe�  � -�� L�� f�-�X �)Qdg�� �( FG &h(�<
 FP�8� (�#T
 ................................................................ �� 

Fe�  � -�� Fe� ��#	" i��. 
?H�-�. &�)6 �<e
 
��� (�#T
 ................................................................ %� 

Fe�  � -�� J��	�� ]��2 !�"#	$ ,#		�U��G- �= ;�H�� !�? �( !�"�
( _d��
 ................................................. %+ 

Fe�  � -�� J��	�� &-���^� ,(�
 J�2 �= ;�H�� !�? �( !�"�
( _d��
 ...................................................... %@ 

Fe�  � -�� J��	�� &-���^� ��8� >.�? �= ;�H�� !�? �( !�"�
( _d��
 ...................................................... %@ 

Fe�  � -%� J��	�� &-���^� :�� �= ;�H�� !�? ................................................................................. +� 

Fe�  � -+� J��	�� &-���^� :�� �= J�2 �(�� .............................................................................. +9 

Fe�  � -5� &-���^� :�� 012 3�� ,#� 
? �-)	S �<?�� �- �-H�
 ,#		�U��G-#	$ 012 F'$ �- 3�� �#� ......................... +@ 

Fe�  � -9� 
Q��N
 ,(-( !�" ����
�� � M�Z �	�? ,#� j)?�
 
? ��8� >.�? A�G ;�H�� !�? ..................................... 5E 

Fe�  � -@� 
Q��N
 ,(-( !�" ����
�� � M�Z �	�? ,#� j)?�
 
? ��8� >.�? A�G ;�H�� !�? ..................................... 5� 

Fe�  � -K� 
Q��N
 ,(-( !�" ����
�� � M�Z �	�? ,#� j)?�
 
? ��8� >.�? �GA J�2 �(�� .................................. 5� 

Fe�  � -�E� 
Q��N
 ,(-( !�" ����
�� � M�Z �	�? ,#� j)?�
 
? ��8� >.�? A�G J�2 �(��................................. 5� 

Fe�  � -��� 
Q��N
 ,(-( !�" ����
�� � M�Z �	�? ,#� j)?�
 
? :�� A�G ;�H�� !�? .......................................... 5� 

Fe�  � -��� 
Q��N
 ,(-( !�" ����
�� � M�Z �	�? ,#� j)?�
 
? :�� A�G J�2 �(�� ....................................... 5� 

Fe�  � -��� &-���^� �-H�
 !�"#	$ U��G- ,#		� F� 012  ��� �	�
� �= ;�H�� !�? ............................................ 5% 

Fe�  � -�%� U��G-#	$��(�N
,#		� F� F6�G ,(-(�- !�" M�Z �	�? ,#� � ����
�� >�#? ,#
� !-�? >?)=� �= ;�H�� !�? ..... 5% 

Fe�  � -�+� &-���^� �-H�
 A�V���
 >?)=� 012  ��� �	�
� �= ;�H�� !�?..................................................... 5% 

Fe�  � -�5� ��8� F6�G ,(-(�- !�" M�Z �	�? ,#� � ����
�� >�#? ,#
� !-�? >?)=� �= ;�H�� !�?........................ 5+ 

Fe�  � -�9� &-���^� A�V���
 >?)=� 012  ��� �	�
� �= J�2 �(�� ........................................................ 5+ 

Fe�  � -�@� ��8� F6�G ,(-(�- !�" M�Z �	�? ,#� � ����
�� >�#? ,#
� !-�? >?)=� �= �;�H� !�?........................ 5+ 

  



 

��

� 

%� K '$��H �0  

0�#*  � -� � ����� ������� ��� �	�
� ......................................................................................... %% 

0�#*  k -l � 
Q��N
 A�V���
 J��	�� ]��2 !�"#	$ ,#		�U��G- �= ;�H�� !�? ................................................... %5 

0�#*  � -� � �I- F?�N�
 �
( � ��
� �? J��	�� ]��2 !�"#	$ ,#		�U��G- �= ;�H�� !�? ........................................... %9 

0�#*  � -% � 
Q��N
 A�V���
 ,(-( !�" j)?�
 
? ,(�
 J�2 � ��8� >.�? �= ;�H�� !�? ........................................ %K 

0�#*  � -+ � F?�N�
�I- �
( � ��
� �? ,(-( !�" j)?�
 
? ��8� >.�? �= ;�H�� !�? ............................................... +E 

0�#*  � -5 � 
Q��N
 A�V���
 ,(-( !�" F6�G �- ,�-#�- !��� :�� �= ;�H�� !�? ................................................. +� 

0�#*  � -9 � 
Q��N
 A�V���
 ,(-( !�" F6�G �- ,�-#�- !��� >.�? �= J�2 �(�� .............................................. +% 

0�#*  � -@ � F?�N�
�I- �
( � ��
� �? ,(-( !�" F6�G �- ,�-#�- !��� >.�? �= J�2 �(�� ....................................... ++ 

0�#*  � -K � 
Q��N
 A�V���
 ,(-( !�" F6�G �- ,�-#�- !��� :�� �= J�2 �(�� .............................................. +5 

0�#*  � -�E � 
Q��N
 A�V���
 ,(-( !�" F6�G �- ,�-#�- !��� :�� 012 ��� �	�
� 3�� ,#� ................................. +@ 

0�#*  � -�� � 
Q��N
 A�V���
 ,(-( !�" F6�G �- ,�-#�- !��� >.�? 012 ��� �	�
� 3�� ,#� ................................. +K 

0�#*  � -�� � 
Q��N
 A�V���
 ,(-( !�" j)?�
 
? !�
(�I- J�2 �(�� �-H�
�? CD* AB�� 012 ��� �	�
� 3�� ,#� .......... +K 

0�#*  � -�� � !(��� !�" 0#
 .................................................................................................... 5� 

  



  

 

 

 

� #AL   

1�� �
<�� ����� �-
�� ;�,! I5� 
� �J� �� �
 6 � .�����,2 
� �E �� K L M,N
= O
= �� 6 � 	
#  ��P"# �� �


�����,2 � 	�,<�: GQ�+C� M�/�
�� M��R MO���,3  � S�! ��� T,� D� �
 6 � OHU � VW X Y�
� ��� T,� 	
#

�� ��� .��� T,� D� �
 6 � OHU86 � 
� �!
EZ4 �- M  �[�,\! O�L �- �� �
]9( �/�
�  �Z\� ^Z� � ,/�8 �/�
�  ,/�

�� _HL� �-,� " � M`�� ;��� �� �: ��,3� �� T,� ���� .�E��! G
\ \C! a��#� ��"? 
�  � S�! 1E�� �� , U� 	�

6 � OHU I � �� �
 Y�,:R ��b � c#
� MT,� ��
- �� ��
5� O�+C� �� ���
" 4
- ;��� � � �R . ��b � c#
� 
-

L� � �����d
 =� 	
#��46 � 1-� I�b�R �L �� �
  � 	,- ��,� e�U D!
��\� � OHU6  �� �� �
 ��! 1 f � �

Y�,�R � ���
" 4
- ;��� ��b � � 12
- Mg�� ,h� 
� �� ��
5� O�+C� ��� ��,4 , i
! 1C! � �R . ��� �E� j \C! ;�� ��

 �,? O
\/�� ����� �ES
Z� 
- 1��)1-�L� � �����d
 =� 	
#��4 (HU 12
- � g�� e /� � � �L �� �
 6 � O

I�b�R  � 	,-��,� e�U D!
��\�M - �N
�� �S�� K ��! 	�,�,? O
\/��  �! m /� � G
 �"� �L �f � G�,  n

��� ���� �E��! ����� . 	, 3 1��� 
� V� �ES
Z� O�� ��=,� �� 
/��� ;�� ��6 �  �
E-� 
- ��
# OHU 	 � 5! � �� �


&/* × &/*× &  G�
f/� 	
#
�� �� `�� pR 
- 	,- I�b�R M,/� �/�
�)(* M]* M&*  �)* ��,q /�
� �?�� ( � ��� �
r��

 OHU��=,� ���� ��� 	,- I�b�R 	
# ��� e�U D!
��\�  	
#
�� 
- �,3 	��# �
�,? ;� e�U 
� ��
f/�� 
-A* M

(* M]*  �&*  1-�L� �- �� �� 	�,- M��,q /�
� �?��]* �� ,- ����I � 1�
5� �� � ��� p�L,� �
� s
  ��,� T,�

 	
�� ��8&* �� 
5�R 	�� ,- ��,q /�
� �? �����,3 �
r . ��,� e�U� 	,- I�b�R �L �� �
 6 � 	
# OHU 
�

 ���"� ���
" 4
- ;��� ��b � � ����� 
 =� 	
#��4 ��b � M12
- Mg�� � ��� 	���,- ���"� ��,� T,� �
�
� �� � D!
��\�

�� ;  E! 
# .1��- t�
/� s
��,- D� Mj \C! ;���� ���R � OHU p��Z� 12
- � g�� uf= B�,- ���!  ��b � c#
�

 �� �
 6 � OHU �� ���
" 4
- ;������ T,� B
�� �� �� B,- I�b�R M(* � ��,q /�
� �?��  m�U   �� D!
��\� ��,:

 	
�� ��]* �/�
� �?��  1-�L� �- �� �� 
! ��,3]A %��� �
r�� p�L,� �
� s
�� ,- .DS�� j \C! ��� c.- �� 

 K ��! 	�,- �N
��-�� G��� �- �,? O
\/�� B�E	��� Y=
� ��
f/�� 
-  m 2 ��� ���
4w�� 
-  ���C� YN
f!�L 

I�b�R   ��,: m�U � B,- ����� Y���� 
� �E-
! ����E-)
��  YU���� �Z\� ,#�� OHU (���, - Y�����) 1�,� �
��

��# 1:,=B,- I�b�R pR B
�� � ;: m�U B ( ��b2� �,� 
� ��
f/�� 
-MATLAB �� ���� �E��! .��=,� �� 

D3x�� �� ��� 	, 3 �
���� G�,  n! M��� ���� �E��! O�� � �
! 	�,- M��
�
�  0��! ��� �� - c � ,��
\� 
- Df : B
#

���,3 �<�
\� O�� .��#
�� p�U �q/<["#  ; -
� ���Y 2�,� ���� 
- ��� �� - c � 	
#  	
# �
�� M��� 	, 3 �
����

 �2
� �
[/�� 
� ��� ���� �E��! O�� �� ����� �����U,- ��
- .�� ��:�� O�� �,-�
: 
-  G�,  n! ���!  � 12
- Mg��

 p�? ;��� ��b � I�b�R G�
f/� 0��,��� �� ���  m�U � B,-  6 � OHU � S�! 	�,- ��,: T,� D� �
   
- ���

c � M1U����� � Q
- 1 f :  ��"� O,/�:� �� - .  

  

�M�� � #21 ��0 :I�b�R m�U M	,- ��,: D!
��\�M 6 � OHU T,� D� �
  ���	

<S�� M  

                                                
1. French fries 



 

  

INH %��                  

;� !� � �$@�� O����    
5P %�� INH :O���� �$@�� � ;� !�             
  

5P5 P  "#$ ��#�( � ;QR�@�� ��  

6 �  V�? 
� � z����,/! 1�� �#
 3 �� �
���Q��8  �����
U 
� ���
�Q��% Y�
� M{||| 
� ���3� ��
- 
5�! �:}  1�: �R ���3�� ��� .���Q�� ��
,-�!>���3 
5�! M  ,��,� �� �: 1�� 	�
�
5? � � pR 0��,� ��Y-
4 K�/.� ����# I5� 
� Mt�,- � G�~ M���3 
� V� � 1�� 1�:  ;�,!

�� �
"� �- 	
��
�: GQ�+C� ���. 6 � �/�
�� , � �
U �� �
 Y-
4 �� I�# ���,2 ;��,-
�- ��
- 	
�# 1 �-
4 c��b2� 	�,- �!��,=I  1<���,N �R .6 � 
�� �� � ! a,+� 
" \/<� � ��� �/.� ����

�� 	���,2 	�
r! O�+C� m� YJ� �- 
� ����. 6 � I5� 
� �J� �� �
 ,! �
<�� ����� �-
�� ;�
1�� .���\� ���= �� �R ; �!�,�{ %�� p��Z� 1 f : 
- � �- M��
- 	��L 	
#� �� ,/� - Y�
� �: 

 N �� �R
� 0\2 � 1�� 	��, � ; �� /� ,h����� 1����C� ; �/< � .I�# 1 �-
4 Y S� �-   �
�R
6 � 
- ; �!�,� ;/��� � �� �
 I.! 
� V� Mp��Z� 1 f : �- M`,� �
� ����� �[�� ; ��� ����� � �

,���� �� �/U
�� M�
5? a,+�]�M�||[.  
6 � �
q/�
U �\Z�� �� �� �
 ��
/<#�: ��R��	
J�,�R ��,:,:~ �-��? ���.��4�,��   M	�H �

 M�� ��,- 
���� �- ��
 �
W�� �
f�
: �� �� �-�2,E� �S
"� 	
J�,�R ��,� �- VW� ���,3 .; S��  �� �
-
��! M�
?
4 �
� ��EC/2 �5��� � �� ��,�� ���� MIJ�� �
?,� 0M�,: �=��� � �
5f�� ���,2 � ���
�

                                                
1. Solanum 
2. Solanacea  
3. Solanum tuberosum 



� 

 

 

 �� 1�:�G�� 
! 
# �- �
�" IJ�� 	�SR"�����U �� �� .�� �
� 
� ��� �/2,3 ��E2 t�	�<��,2 �
�  
pommede terre   ) B,! ����� (- �: 1�� �R6 � 	
�E� �- �hfS��L � �� �� �
 ��
-]�[.  

5PS P ��#/#* "#1��"#$ � �#�(�  

6 � ���n! �[�� �� �
 G��� #�-,:
� �-�U 	� ; �!�,�M
# ; �
/��M
# 
#����� 1�� ���E�. 
[�,\!
�� %6 � �
� �� �
 pR �� �

! �� Y J�! �#� .}| % MpRpR �� �- �: 1�� ��
R 	�,- �SH= ���

Y 2��� # G
[ :,! �� Y"� mX�: ��: .pR ;��  ��
R6 � pR �R O��C�
� G��~ ��,"# �-  �� �� �

�� Y J�! �#� .� �
 6 � m�U ��
�M��4 M�/�
�� Y�
� � �� ,/<:
U � �-,X M; �!�,� ��
-]��[.  

TPU PTP �� V�0 �-W�� � ;	$���  

5�I 6 � �� ��?�� ���� ��
� ;�,! Q�"E� �� 1�� �/�
�� �� �
  ; -�  �S�{�  �� �R ����
�� Y ��! �#�. ��
� ���� 6 :,! M�/�
�� 1��  m�U ) ; -}|9�| ���� (��L �- � ��
� ��:  m�U

6 � �
�� �� �
 �� �/�
�� ��b � ���#� ��
- .�/U���� ����� �- �/�
�� 
� 	�
 <- �#
 3 �
#
 3  p�<C�
�� O���,3� ��� �/<- Y�� �� �/�
�� 	
# �� p�<C� b:��3 
� 	� ��,�2 	
# ����.6 � �/�
�� 

 �� 
� �� �
 ��� 6 :,! �- 	���
:
� 
�� �R �
�8 ; /J��� �R �% ��� Y J�! 1�� .�ZU ," �� 
�� �R  
 b:��3 �U
�," �� ; /J��� �R� �� b:��3 	� ��
- .�- 1E [L�� �/�
�� � YJ��"   ���� ��?� �S
/<�,:

^ N�! ;�� 
- YJ� �: �S
/<�,: ��-,� ��
!�"� �R  1S
= � ; /J��� �R �- �2���R>  
�� �R ,q�
�
"� �R
�� ��
-.," �� 
�� �R  B�ZU D� ��
- �� �S
=  1<�� �U
� ," �� m� ; /J��� �R �: �� 	
#," �� 


 �E [L�� p�<C� Q
- �S�JS�� �
� 
- ���]�{[. 1[<� 6 � �/�
�� �� ; /J��� �R �- 
�� �R 
 �� �
� �-� ��
- �� .�� 1[<� ;�� �� aH/U� �3x�� ����!  �� !Q� 	
�� Y [4 
� �/�
�� 	�,J�"� 	
#

�#� ��,4 , i�! 1C! �� �/�
�J<�� ,�:��= � s
�R 
� ���! Y <�
/� M���]��[. 

 6 � �/�
��  Y S� �- G�~� ���3Mt�,- 
- �<�
\��� �� �
O���,3 ;/��� ��b- 	
# �, r�
 M,!  
Y��L 	
# 	,f<2 �� �
J f�,/�� ,!Q
- �?�� M; /J��� �R � 
�� �R ,!@ �JS�� 	��O  ; /J��� �R 	
#

���!,/5- Y <�
/� � ,+C�� �- �� �,2 ��
- .6 � �/�
�� ; �P"# �� !
: O�
[! ��
���! �� �
  � I <�: 	
#
Q� �/�
�� �/�
�J<�� ,- �: I�b ������ �� ��,i�� ��� �� ! .��
�
 M;��,- ��H�  � G��,= �,E� �� �:

�,� ���
2H- �� ��,4 ��,: ���� �� 
�J<�� O� m� Y J�! 1 �-
4 �, 3 .6 � �/�
��  	
�� �� �� �

 ; -��9�| O���,3 �
���� �- �/<- s� <�� �?�� 6 � ���3 � 
# �� ��� �� !Q� �- ��,� �� �
 ��: .

��
�
  �:O���,3 �� ��,4 
�� ;�� �,E� �� �/�
�� 	
# ���! �- ��,� ��, 3  �=��� 
� pR � ��,:
��
�
 
! a�,L�  �- ��U�� pR ��b � �:�| 9{| �R YU�� �- ��,- ���� �� ,�/�� 
# ��� .O���,3  	
#

                                                
1. Amylose 
2. Amylopectin 
3. Amorphous 
4. Phosphate esterification 



�  

  

������ ,- �?�
U �
�2 m� �/�
�� ��� ���/� 1�H��:�S �S��� 	
#8 �� ���� ���: .c��b2� 
-  �- 
��
}� 9}| O���,3 s� <�� �?�� O��� ������ �- �
�2 c��b2� 
- 
# �� ����� ���! �- 
# ��#� . M���! �L��

O���,3� Q
- �/�
�J<�� 
- �/�
�� O�  
- ��
#�| % �
r�� O��C� �� 
�� �R�� ��� .�R 
� ��
?  �:
O�JS�� a���R 

2 �� 
�� �R 	
#  ��/<# �� � ; /J��� �R �- 1[<�K EN 	
#� 1=�� � ����� 	,!  ,!

�� �� !Q� ���� .��
�
 �:  
��  ��� ,!�,2 �� �
� !Q� ��
�
� �Z\� 
� )c - 
�}� �?��  s� <��( ��
"!
O�JS�� �- 
�� �R 	
# O��C� G��� c.- � ��� �� O��C� 1�
5��� ; /J��� �R 	
# ���� . �/�
��

�S���,3�
/U
�  1�� 
� �� w��� "U m� � �#�
�J<�� � ���"# , �� �
r�� ���. O���,3 6 :,!  
�� �/�
�� 	
#�� ,  n! �� �
 6 � �J���S��b 2 �E��! �L ��: .O���,3 �
���� � �/�
�� ��b �  
- 
#

�� c��b2� �3� �� c��b2� �S
= �� �-
� 	
�� �: �� c#
: �/�
�� �� �
� !Q� �-
� ]�}M{�M}}[.  

5PS PSP "#$  �X �-W�� � ��#�(  �� V�0  

 ��46 � �- �� �
 	� Y�
� ��"���L ���
:
� , � d
 =� ���� � 
�
:
� ����:  	
#���
:
�
d
 =� � b:��3 ����:�� 
�/:�,2 ��
-.d
 =� 	
#��4 ���\� 6 � ����:  GQ�+C� g�� G�� �� �� �


6 � ��� T,� ���� 	�
�
 1 "#� �� �
 ., � c�:�� �� 
�/:�,2 � b:��3 ��H � �"�b�R% 1:,� 
T,� 	Q
- G��,= �L �� 
#��4 ;�� 	Q
- ��b � �: ����� g�� �
r�� ��
- ��,:  �� p��Z�
� � �, !

�� O�+C� ���]}|M{|[. 1:,� ��/:
2 �
5X 	
#��4 �"r! �� ����: d
 =� 6 � �� ����:  
� �E- �� �

1�� ��� �/U
�� 1���,- :6 � ���
� �� �
 ����? M1���,- 
� �E- 
# � ��,� ��
6  �� �
 # �L �� 


�� ��
��
[�� M��
��
[��
� Y[4 ; �
� 	
�� , � M	���,2���. 	
#��4 �"r! d
 =� �� ����: �E- ��
��
[�� �L
 
�6 � ���3 � �
[�� 	
�� �- 1���,- ���� �q/<- �� �
 .���3  	
# �- 1[<� ; �
� ��+.� �
� 
-

 ���3
#�
[�� �L �� Q
- ��+.� �
� 
- 	4 �"r! ��
������ 	,/� - �� .���3 �� ; �P"# ��
#  �:
����? ��� �R �� 
# 4 �"r! 1�� ��,� 
#1�� ��� ���� 	,/� - �� . 	
�� �
�����? 
� �
[�� ;  ��


�� 	, 3��? ;�, � ����! �- ,r�� 
�� ��: �3�� D�
� 
� 
�,�>�� ��� .�� ��
��
[�� �L �� �
 	
�� ,
�| �?�� I�b�R s� <��  S�� �R 	
#b������ m /@ M�� Y��[! ����: d
 =� 	
#��4 �- �� �/�
��  �: ���:

;�� 1�,� �� c��b2� 
�� c#
: 
- Y��[! �-
�.   
��
�
 	
#��4 �:  d
 =�  ����:c - 
� �� �"r! I" /�� �=  M��-
�;�, � ����,2 �3��  ��� ����!

�� �� �
� 
�,� 
- ��� .�� �"r! b:��3 
� ,/E�,� 
�/:�,2  �-
��� �S
= ��4 �":���\� �: , �  d
 =�

�
:
� ����: �� �"r! �-
� .;�, � 3��� ��
� 
��� 
�,� ��
�� 0��,� �� ����!{|9�|  s� <�� �?��

G�� �-� 9{ �� c�:�� �� �/f#VJ� 15? ��� a,L,- .�� �
 6 � 	����
[��  �- ����? ���- 	
#
,!Q
- 	
#
�� �� ��Q�L G�� )� 9�  	
�� �� �
�{|9�| s� <�� �?�� (;�, � �- ,r��  ��
� �3��

                                                
1. Leucoplast 
2. Maillard reaction 
3. Cold-induced sweetening 
4. Endogenous amylolytic enzymes 
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1. Senescent sweetening 
2. Amyloplast   
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1. Long French fries 
2. Short French fries 
3. Pommes Friets 
4. Frytki  
5. Garning Kartofiel 
6. Baxterbros 
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1. Strecker degradation 
2. Talbourt 
3. Hunterlab 
4. Lightness  
5. Greeness/Redness 
6. Yellowness/blueness 
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1. Depolymerisation 
2. Protopectin 
3. Pectin 
4. De-esterification 
5. Pectin methyl - esterase 
6. Chelating agents 
7. Phytic acid  
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1. Penetration test 


