
˺ 

 

  

  

|Àm�Ì]�ÃZ´�¿Y{  

¹Â¸��Ã|°�¿Y{  

  

�Ê�ZÀ��¾Ì»��|��Y�Ê�ZÀ��Z¯�Ä»Z¿�½ZËZa)É�Â·Á�fa(  

½YÂÀ�:  

½ZnÀ»Á��®Ì¿Z°·Á�[Z��Ã{Âe�É�Â·Á�fa  

)|Àm�Ì]�[ÂÀm(  

  

Z¼ÀÅY��{Zf�Y:  

[Â¯�¾Ë���¾Ì�u�|¼v»��f¯{  

  

�ÁZ�»�|ÌeZ�Y:  

É|¼v»�|Ì ��|Ì���f¯{  

\Ì�y�É|Æ»�|¼v»��f¯{  

  

  

��Z´¿:  

É|Ì ��{Y��Æ»  

  

  

  

�½Zf�»�����  



˻ 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



˼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

�,Ä¼m�e�,É�Y{�]�Äz�¿�,_Zq��Y�º�Y�ZËY�»�ÄÌ¸¯
Á��Z^f«Y ....�ÉY�]�|��Y�Ê�ZÀ��Z¯�Ä»Z¿�½ZËZa��Y

|�Z]�Ê»��Â¨v»�|Àm�Ì]�ÃZ´�¿Y{ .�\·Z�»�¶¬¿
|�Z]�Ê»��¿Z»Ô]��^À»��¯}�Z]. 



۴ 

 

öÒلúزÇóلóهóا   õÖ úÑلأÇ öتóلöزúلõÒ  ÇóÐ öÅ﴿ا  ﴾١óهóالóقúÜثóÃ õÖ úÑلأÇ öتóجóرúخóÃóæ﴿ا  ﴾٢óهóا لóم õä Ç óáلإنúسóا   ﴾٣﴿óæقóا

"Ê»Z´ÀÅ Ä¯ ¾Ì»� Y|Ë|� Ä] Ã��· ,|ËM�{ )�(Á ¾Ì»� ÉZÅ�Z] �¿Á�{ Y� k�Zy {�Z�) .�(Á ½Z�¿Y |ËÂ³�Ê»� »¾Ì»� Y� qÄ d�Y�Ã|��.) !Ä¯ 
¾ËY Ä¿Â³ Ê» |À¯) (!� (�µY�·�·Y�Ã�Â�  

  

{Â¼¿�Z���¾»�Ä]�Y��º¸��\¸��ªÌ§Âe�Ä¯�¹�Y�³��°��Y��Êf�Å�ª·Zy.  

|¿{Â¼¿�É�ZË�ªÌ¬ve�¾ËY�¾ËÁ|e�Á�ÄÌÆe��{�Y�»�Ä¯�Ê¿Z�¯�Ê»Z¼e��Y��Y~´�Zb��Á.  

¹�Â�·{�Ã{YÂ¿Zy��Y ,ËY�µÂ���{�Á�|¿{Â¼¿�ºÅY�§�ºËY�]�Y��¶Ì�ve��ËY���Ä¯�¹�Ë���½Y�ÅYÂy�Á�½Z]�Æ»��{Z»�,�¯�d¼u���|a�Y�»�ZÆ·Z��¾
|¿{Â¼¿�ÊÅY�¼Å.  

|¿{Â¼¿�ÊËZ¼ÀÅY��Ä·Z���¾ËY��{�Y�»�Ä¯�¾Ì»��¹Â¸��ªv]�|À¼�¿Y{�Á�{Zf�Y�-[Â¯�¾Ë���¾Ì�u�|¼v»��f¯{�ÉZ«M�[ZÀm��Y.  

|¿{Â]��Ì¬u�¾ËY��´Ë�ZË�ªÌ¬ve��ÁZ�»��¬¿��{�Ä¿Y�Â�·{�Ä¯�\Ì�y�É|Æ»�|¼v»��f¯{�Á�É|¼v»�|Ì ��|Ì���f¯{�½ZËZ«M��Y.  

�cZ¼u��¾ÌÀr¼Å�¹Z¼eY��{�{Ây�½YÂe�|u��{�Ä¯�|Àm�Ì]�ÃZ´�¿Y{�Á�Ê�ZÀ��¾Ì»��ÃÁ�³�¹�fv»�½ZÀ¯�Z¯��ËZ��Á�Ê¿Z¼Ì¸���|ÀÆ»�,Ä·YÁ�½ZËZ«M
¹�Y�´�Zb��Y��|Àf�Y{��¬¿�Ä»Z¿�½ZËZa�¾ËY.  

�Ä¿Z]�¹�fv»��Y{�Æ��Ê¿ZÆm�{Y�¿��|ÀÆ»��Y ,Ä]�Ä¯�Ã�Y{Y�¾ËY��¯�d¼u��½ZÀ¯�Z¯�Ê»Z¼e�Á�É�Y{Y�d¿ÁZ »�ÊÀÌ�u�½Z¼j��|Ì���d�Á{�½YÂÀ�
|ÀfyÂ»M�¾»�Ä]�Ä»Z¿�½ZËZa�¾ËY�¹Z¼eY�¾Ìu��{�Y��|Ë|m�Ê�Ìv»��{��Z¯�Ä]�ne��Z°¼Å�Á.  

�\¿ZnÀËY�ÃY�¼Å�Ê¸Ì�ve���Z¬»��ËZ���{�Äq�Á�|��Y�Ê�ZÀ��Z¯���¬»��{�Äq�¶Ì�ve�½Y�Á{�µÂ���{�Ä¯�Ê¿Y�Ë���Á�½Zf�Á{�Ê»Z¼e��Y��Ì¿�Á
¹�Y{�Y���°�e�µZ¼¯�|¿{Â].  

¸¯�ÉY�]�½ZÀ»�|¿ÁY|y��Y�¶Ì�ve�ÄÀÌ»���{�Äq�½Á�§Y��Á��ªÌ§Âe�\¸��Ã�Á{�¾ËY��{�Ê�Ô°¼Å�½Y�{Y�]�Á�½Y�ÅYÂy�Ä¸¼m�¾»�½Y�Ë���¾ËY�ÄÌ
¹�Y{�Y��Ê³|¿��¶uY�»��ËZ���{�Äq�Á��¿Y{�Á�º¸�.  

  

  

  

  

  

  

  

  

  



۵ 

 

Ã|Ì°q:  

�Ä¸�Z§��{����ÊËZÌ§Y�¤m�Ã{Á|v»�{�,|Àm�Ì]�[ÂÀm�É�f»Â¸Ì¯½�� ´��˚����Ze½�� ´��˚���Á�Ê«���µÂ�½ 

�� ´�� ˚���� Ze½�� ´ �� ˚�����Y�«�É}Â¨¿�Ä¼Ì¿� Ã{Âe�®Ë�½ZnÀ»Á��ÉZf�Á��Ê°Ë{�¿� �{�Á�Ê·Z¼�����

{Â��Ê»�Ã|¿YÂy��Ì¿�¹Z¿�¾Ì¼Å�dve�Ä¯�Äf§�³ .��{�,|Àm�Ì]�[ÂÀm�É�¿Ô»�dÌ·ÂÌ§Y�Ä�Â¼n»�½Á�{�Ã{Âe�¾ËY

d�Y�Ã{�¯�}Â¨¿��½Zf�Ì��É�ZfyZ��½Á���Ê·Z¼���z]  

�Ä¬�À»��Y�Êf�Y{�]�ÉZÅ�Ä¿Â¼¿�Ê§Y�³Á�fa��{�\·Z£�ÉZÅ�Ê¿Z¯�Ä¯�Ã{Â]�É�Ì§�Âa�d§Z]�Ã|ÀÅ{�½Z�¿�½ZnÀ»Á�

|Àf�Å��Àm�¾Ì¼Å� �Y�ÉY� ÄÀÌ»�� �{�d�Ë�¯� ÂÀ§�c�Â��Ä]�µÂ^Ì¨»M� Á�dÌeÂÌ]� ,�Ô¯ÂË�Ôa� ZÅ� Ä¿Â¼¿�¾ËY .

�Ê¯Y�e� �Á�É�Ì§�Âa�dË�ÂË{�Ã{Á|v»��{� ZÆ´À��¾ËY�|Å{�Ê»�½Z�¿�½ZnÀ»Á��|^À³�ÊËZÌ¼Ì�ÂW��ÉZÅ�Ê���]

�Ì³�Ê»��Y�«�dË�|¿M|¿�Y{�ª¸ e�¾·Z°·YÂ°·Z¯�É���Ä]�ZÅ�Ä¿Â¼¿�Ê»Z¼e�Á�|¿.  

��ÉZÆf^�¿�½{Â]�ÓZ]�Ä¸¼m��Y�ÊËZÌ¼Ì�ÂW��|ÅYÂ���Z�Y��]LREE/HREE��ÁSr/Y��¾Ì´¿ZÌ»�Z]���Ã{Âe� ,

��Ì¸Ì��a�ÊfÌ¯Y{M�ÉZÆ´À��Ã{���{�½ZnÀ»Á�)HSA (�|¿YÂe�Ê»�½M��^À»�²À���Z�Y�¾ËY��]�Á�{�Y{� �Y�«

fÌ·Â^Ì¨»Y�d¿�Z³�ZË�ÊfË�Â¸¯Y�Ê )�¶v»�½YÂÀ��Ä]�½Y�ËY��ÁZy�Ã|��Ã|¿Y�Á�§�Ê�Â¿ZÌ«Y�Ä«�Á�Ê¿Â³�³{��Y�¶�Zu

Z¼³Z»� ÃZ´f�Zy (|�Z] .�ÉZÅ� �Y{Â¼¿� Á� Ê°Ì¿Âf°e� �Ìv»� Ã|ÀÀ¯� Y|m� ÉZÅ� �Y{Â¼¿� Ê���]� �Y� ¶�Zu� lËZf¿

���ZÀ���Y�Ê³|��ÊÆe�Á�½ÂË�±��]�¶Ì§ÂfÌ·���ZÀ��Á�®^��Ê¯Zy��{Z¿���ZÀ���Y�½{Â]�ÊÀ£�Ä¸¼m��Y�ÊeÂ^°À�

¯Zy��Ì�¿�ÓZ]�½Y|Ì»�c|��Z]���ZÀ��Ê¨À»�É�ZnÀÅ�Ê]��Ì¿�Á�¾Ì´À���{Z¿�ÊTi�Á  Nb ��Ä¯�|Å{�Ê»�½Z�¿

�É{�Ây�]�µZ §�ÄÌ�Zu�®Ë��{�Á�Ã|»Y�{ÂmÂ]��¿Y�Á�§��Ìv»�®Ë��{�Ä¬�À»�ÉZÆ´À��Ã|ÀÅ{�¶Ì°�e�ÉZ¼³Z»

|¿Y�Ã|��¾Ë�´ËZm .�³�ÄÀÆa�®Ë�c�Â��Ä]�Y��Ä ·Z�»�{�Â»�Ä¬�À»�½YÂe�Ê»�É�ZfyZ����¿��Y�d§�³���¿��{�Ê¸

�Ê¸�Y�ÉZÆ¸�³��Y�ÉY�Ä�Â¼n»�Ä¯ /�Z�� Z]�Ê��§ Á |¿Y�Äf§�³��Y�«�½M��{�Ê³|¿Y��Ä¸¼m��Y�¦¸fz»�ÉZÅ�Z¯ .

�Ã�Y|³�µ�fÀ¯�Á�É�Ì³�¶°���{�|À¿YÂe�Ê»�Y~·�|À�Z]�Ê»�ZÅ�®ËY{�Z]�|¿Á��ºÅ�0Z»Â¼��Ä¬�À»�Ê¸�Y�ÉZÅ�¶�³

|À�Z]�Ã{Â]��iÂ»�ZÅ .  

É|Ì¸¯�½Z³�YÁ :»�dÌ·ÂÌ§Y�,½ZnÀ»Á�Ê��]�½Á��,dÌ¯Y{M�,dË�|¿M�Ê¯Y�e�,É�Ì§�Âa�dË�ÂË{�,|Àm�Ì]�[ÂÀm��¿Ô  



۶ 

 

  

d��Æ§ 
¶�§ µÁY  ..........................................................................................................................................................  �  

�- ¸¯ÌcZ  ........................................................................................................................................................  �  

� -�- Ä»|¬»  .........................................................................................................................................................  �  

� -�- ªÌ¬ve�¥Y|ÅY  ...........................................................................................................................................  �  

� -� � ÊËZÌ§Y�¤m�dÌ «Â»�Ä¬�À»  ..................................................................................................................  �  

� -�- Ä¬�À»�É�Â·Â§�Â»ÂW�  ..............................................................................................................................  �  

� -�- Ä¬�À»�Ä]�Ê��f�{�ÉZÆÅY�  ...................................................................................................................  �  

� -�-�ªÌ¬ve�ª]YÂ�  ...........................................................................................................................................  �  

� -�-�ªÌ¬ve�c�Á��  ........................................................................................................................................  �  

� -�-�Ä¸X�»�½Â»Y�Ìa�cZÌ��§  .........................................................................................................................  � 

� -�-�ªÌ¬ve�{�]�Z¯  ...........................................................................................................................................  �  

� -�� -�cZ�Ô�Y�É�ÁM��¼m��Y�]Y�Á��Á�  ......................................................................................................  �  

� -�� -�s���É�ÁM�Â¿�Ä^Àm  ..............................................................................................................................  �  

� -�� -�¥Y|ÅY�Ä]�Ê]ZÌf�{  ................................................................................................................................  �  

 

 

¶�§ ¹Á{  .........................................................................................................................................................  �  

�- »�Ì¾ �ZÀ�Ê ÉY�Ä¬�À»�Á�ÉY�ÄÌuZ¿  .................................................................................................  �  

� -�- Ä»|¬»  .........................................................................................................................................................  �  

� -�- `·M�|À]�¼¯��{�½Zf�Ì����|ÀÌ»��ÄÀÆa�Á�½Y�ËY�dÌ «Â»-ZÌ·Z¼ÌÅ  .................................................  �  



̀ 

 

� -�- ½Y�ËY��{�½Zf�Ì����|ÀÌ»��ÄÀÆa�dÌ «Â»  ...........................................................................................  �  

� -�- �½Zf�Ì����|ÀÌ»��ÄÀÆa�Ê�ZÀ��¾Ì»�  ................................................................................................  �  

� -�-�-��Ê�ZÀ��ÄÀÌq ½Zf�Ì����|ÀÌ»��ÄÀÆa  ............................................................................................  ̂  

� -�-�- |aËÃ| ZÅÉ ¿Â³�³{Ê �{ YËd·Z �Ì½Zf�  ......................................................................................  ˺˹  

� -�-�-�½Zf�Ì����|ÀÌ»��ÄÀÆa�º�ÌeZ¼³Z»  ...............................................................................................  ˺˹  

� -�-�- ��ZÀ� fyZ�Ê YËd·Z �Ì½Zf�  ......................................................................................................  ��  

� -�-�-�§Z»Y�f·Y�Ä�Â¼n»®Ì��a�ÁdÌeÁ|Ë�f¿Za��ÊÀÌ�Ã|�  ....................................................................  ��  

� -�-�-�f¿Za��dÌÀÌ�ZÅ  .................................................................................................................................  ��  

� -�-�-�·�Ä�Â¼n»ÊfÌ¿Âf�Ì  ........................................................................................................................  ��  

� -�-�-��§�®ÅM�²À�¶Ì�·Â»Â¿��Y{dÌ��Y{  .............................................................................................  ��  

� -�-�-�½�Z»-��²À��Ä�Z»��¶Ì�  ............................................................................................................  ��  

� -�-�-�²À��Ä�Z»  .......................................................................................................................................  ��  

� -�-�-��¶Ì  ...................................................................................................................................................  ��  

� -�-�-�¿�|uYÁÄ¼Ì�}Â¨¿É�¿Z�¨�eM�ÁÊ  .....................................................................................................  ��  

� -�-�-�Y�»Â¸´À¯  ............................................................................................................................................  ��  

� -�-��-�ZÅ�d§�]MÉ���Zu�|Æ�  ................................................................................................................  ��  
  

� - ¶�§ ¹Â�  .............................................................................................................................................  ��  

� -�-�Ä¬�À»�¾Ë�}M�ÉZÅ�²À��Ê§Y�³Á�fa  .................................................................................................  ��  

|Àm�Ì]�[ÂÀm�ÊËZ¼³Z»�Ä�Â¼n»  .............................................................................................................  ˻̌  

� -�-�Ê¿Z�¨�eM�ÉZÆ´À�  ...............................................................................................................................  ˻̌  

� -�-�-�ÊaÂ°�Á�¯Z»�ÉZÅ�Ê³�ËÁ  ...............................................................................................................  ��  

� -�-�-�ÊaÂ°�Á�°Ì»�ÉZÅ�Ê³�ËÁ  .............................................................................................................  ��  



́ 

 

� -�-�-�ZÅ�Ê¿Z¯  ..............................................................................................................................................  ��  

� -�-�É�Ì§�Âa�dË�ÂË{  ...................................................................................................................................  ˼˺  

� -�-�-�ÊaÂ°�Á�¯Z»�ÉZÅ�Ê³�ËÁ  ..............................................................................................................  ��  

� -�-�-ÊaÂ°�Á�°Ì»�ÉZÅ�Ê³�ËÁ  .................................................................................................................  ��  

� -�-�-�ZÅ�Ê¿Z¯  ................................................................................................................................................  ��  

� -�-�½Z]�Ì»�²À���{�Ê¿Z��³{  ..................................................................................................................  ��  

� -�-�½ZnÀ»Á��Ä¬�À»�ÉZÅÁÔ°¿Y..................................................................................................................  ˼̀  

 

 

 

¶�§ ¹�ZÆq  ..................................................................................................................................................  ��  

� - ½ZnÀ»Á��Ä¬�À»�Ê¼Ì�ÂW�  ................................................................................................................  ��  

Ä»|¬»  ............................................................................................................................................................  ��  

� -�-�|Ì�¯Y��Y{Â¼¿��Z�Y��]�Ä¬�À»�ÉZÆ´À��É�Y~³�¹Z¿�Á�É|À]�Ã{�-|Ì�¯Y  ..................................  ̊˻  

� -�-�-��Ê¿�Á�|��{��Y{Â¼¿Na2O + K2O���]Y�]��{SiO2......................................................................  ̊˻  

� -�-�-�¾�Àm��Y{Â¼¿  ....................................................................................................................................  ̊˻  

� -�-�½ZnÀ»Á��Ä¬�À»�ÉZÅ�Ä¿Â¼¿�ÊËZ¼³Z»�ÉZÅ�É���¾ÌÌ e  ...............................................................  ۴۴  

� -�-�-��Z³Y�Z]�¾ËÁ�Y�ÉZÅ��Y{Â¼¿  ...............................................................................................................  ��  

� -�-�-�Á�Ì�ZÌ»�ÉZÅ�Y{Â¼¿  ..........................................................................................................................  ��  

� -�-�[ZÌ¼¯���ZÀ��Ê¼Ì�ÂW�  ......................................................................................................................  ��  

� -�-�-��¶]Z¬»��{�[ZÌ¼¯�Á�Ê��§���ZÀ��cY�ÌÌ¤eSiO2  .......................................................................  ��  

� -�-�-�ÊeÂ^°À��ÉZÅ�Y{Â¼¿  .......................................................................................................................  ��  

� -�-�ÊfÌ¯Y{Y�dÌÅZ»  ......................................................................................................................................  ��  



̂ 

 

  

 

¶�§ ºnÀa  .....................................................................................................................................................  ̌˻  

� - Ê°Ì¿Âf°e��Ìv»�Á�Z�À»�¾ÌÌ e  .........................................................................................................  ̌˻  

 Ä»|¬»  ............................................................................................................................................................  ��  

� -�-��Ê°Ì¿Âf°e��Ìv»�¾ÌÌ eÊ¿Z�¨�eM�Ä¼Ì¿�Á�Ê¿Z�¨�eM�ÉZÆ´À�  ..................................................  ��  

� -�-�-��Ê¿YÁY�§��Y{Â¼¿Al2O3���]Y�]��{TiO2���]Y�]��{Y�½Y�Z°¼Å�Á��·Â»  ..........................................  ��  

� -�-�-��cY�ÌÌ¤e��Y{Â¼¿Zr���]Y�]��{ZR/Y���Ìa  ..................................................................................  ��  

� -�- ½ZnÀ»Á��Ê¿Z�¨�eM�Ä¼Ì¿�Ã{Âe�Ê°Ì¿Âf°e�É�Ì´ËZm  ......................................................................  ��  

� -�-�-�½ZnÀ»Á��Ã{Á|v»��Y�Êf�Y{�]�É�ZfyZ��cZ�Ô�Y  ....................................................................  ��  

� -�-�-�½ZnÀ»Á��Ä¬�À»�Ê�^Àm�µ|»�ÄWY�Y  ............................................................................................  ��  
  

  

¶�§ º��....................................................................................................................................................  ��  

� - ½ZnÀ»Á��Ä¬�À»�É{Z�f«Y�½YÂe  .........................................................................................................  ̀̀  

Ä»|¬»  ............................................................................................................................................................  ��  

� -�-�¾·Z°·M�Â°·Z¯�¹�ÌeZ¼³Z»�Z]��^e�»�Ê¿| »��]ZÀ»  ..............................................................................  ��  

� -�-�½ZnÀ»Á��Ä¬�À»�Ê¿| »��]ZÀ»  ............................................................................................................  ��  

� -�-�-�dË�ÌÀ»  ..............................................................................................................................................  ��  
  

�É�Ì³�ÄnÌf¿................................................................................................................................................  ��  

cY{ZÆÀ�Ìa  .....................................................................................................................................................  ��  

Ä»Z¿�[Zf¯  .....................................................................................................................................................  ��  
  



˺˹ 

 

  

  

  

  
  

  

    

  

  µÁY�¶�§ � cZÌ¸¯  
  

  

  

  

  

  

  

  

  
  



˺˺ 

 

  
�-�- Ä»|¬»  

�®Ì¿Z°·Á�[Z��Ã{Âe���������|/Àm�Ì]�[Â/Àm�Ê°Ì§Z/»Y�f·Y�Ä/�Â¼n»�½Z/Ì»��{��/¨e�»�|/^À³�®/Ë�c�Â��Ä]�½ZnÀ»Á�
d�Y�Äf§ZË�½Â¼Ày�)�¶°��-�.( d�Y�Ã|���«YÁ�½Zf�Ì��½Á��[�£�µZ¼��ÄÌ�Zu��{�Ä ·Z�»�{�Â»�Ä¬�À» .�Z]

������½Z/»��,½M�¶Ì°/�e�ÃÂ/v¿�Ê°Ì§Z/»Y�f·Y�Ä/�Â¼n»�½Á�{�Ã{Âe�¾ËY��Â�u�Á�Ä¬�À»�Ê°Ì¿Âf°e�dÌ «Â»�Ä]�ÄmÂe
��Y�«�Ê���]�{�Â»�Ã{Âe�¶Ì°�e��{��iÂ»�ÉZÅ|ÀËY�§��Ì¿�Á�Ã{Âe�}Â¨¿�Ê^�¿»Ê�{�Ì³.  

  
�¶°�� -� :�}Â¨¿�Ä¼Ì¿�Ã{ÂeÉ}Â¨¿�|Àm�Ì]�[ÂÀm�Ê°Ì§Z»Y�f·Y�Ä�Â¼n»�½Á�{)�fyZ]�Ä]�Á��|Ë{�dÆm(  

�-�-�ªÌ¬ve�¥Y|ÅY  

�-��Z]�ÊËZ¼³Z»�dÌ·Z §�¾ËY�Ä�]Y��Ê���]²À��ZÅÉ�½Z]�Ì»  
�-�Ä�Â¼n»�¾ËY�É�Â·Á�fa�Á�Ê§Y�³Á�fa 

�-�Ã{Âe�¾ËY�Ê°Ì¿Âf°e�ÃZ´ËZm�Á��¿�Á�fa  
  
�-�-�Ä¬�À»�ÊËZÌ§Y�¤m�dÌ «Â»  

�½Z�Y�y�½Zf�Y�[ÂÀm��{�Ä ·Z�»�{�Â»�Ä¬�À»Ê]ÂÀm)½Y�ËY�©��( ��Ä¸/�Z§��{�Á����É�f»Â/¸Ì¯��[Â/Àm���©�/�
�¦�Ây)�ÊËYÂÅ�Ä¸�Z§����Á��f»Â¸Ì¯Ã{Zm�YÉ ���|Àm�Ì]��Æ���Y��f»Â¸Ì¯( ������cZ/�fz»�Z/]�Á�d/�Y�Ã|/���/«YÁ

��z�»��Ë��ÊËZÌ§Y�¤m»Ê�{Â�:  
Ê«���µÂ� "�� 3�� ˚����Ze"�� 3�� ˚���Ê·Z¼������Á " �� ��  ˚���Ze "�� 3�� ˚��  

��{�ªÌ¬ve�¶uY�»�¶¯�¾ÌÀr¼ÅÃ{Á|v»�YÉ��duZ�»�Ä]�����]Y�]��]�»��f»Â¸Ì¯�����|Ë{�³�¹Zn¿Y��Zf°Å .    

É}Â¨¿�Ä¼Ì¿�Ã{Âe 



˺˻ 

 

�Ä�¬¿�����/��ÊËZÌ§Y�¤m�cZ�Ô�Y�ºf�Ì��Ã{Z¨f�Y� Z]� Ã|��ÄÌÆe�Ä ·Z�»�{�Â»�Ä¬�À»)GIS (��]� Ã|�� Y�mY
� ��¿� {�Â»� Ã{Âe� ÃZ´ËZm� Á�ÄÌuZ¿�Ê�ZÀ��¾Ì»�� �Y�Ê¸¯�É�ËÂ�e��´¿ZËZ¼¿�Ä¬�À»�ÊËYÂÅ��ËÂ�e�ÉÁ�»Ê�|�Z] .

)¶°��-�(. ºÆ»��e¾Ë ÃY��ZÅÉ�Ä¬�À»� Ê�Z^e�Y,�|Àm�Ì]� Ê¸�Y� Ã{Zm-¦�Ây)�^�- ½Z»�¯,{�Ë(�Ã{Zm� Á
¦�Ây�Äf·Z¨�M-½ZnÀ»Á��,¶³ »Ê�|�Z] .  

 
�{ÂmÁ�Z]�|Àm�Ì]�½Zf��Æ������¶/Ì·{�Ä/]�Z/»Y�d/�Y�Ã{Â]�xË�Ze�¦¸fz»��YÁ{Y��{�½Y�ËY�±��]��Æ��|Àq�L�m�Ä°ÀËY

·Á{���¿��Y��Á{�Ã�YÂ¼Å�ÊËZÌ§Y�¤m�|�Z�»Z¿�dÌ �Á��Ì¿�Á�dzfËZa��Y�É�Á{�d��cZ/¿Z°»Y�¶«Y�|u�ÉY�Y{�Á�½Y{�»
d�Y�Ã{Â]�Êf�Ì »�Á�Ê�Z¼fmY .��{�½Y�ËY�Ê»Ô�Y�[Ô¬¿Y��Â«Á�Z]�������¿Z/���d»|/y��]�d·Á{��¯�¼e�Á��Ä/]�Ê

��Y��Ì]�Ä¯�½ZÌËZf�Á��Ä¸¼m��Y��Ë~a�\Ì�M��Z�«Y�������¶Ì°/�e�Y��½Zf/��Æ��¾¯Z/��dÌ ¼m�|��{�/»Ê��|/Å{�
|Ë{�³��ÌÌ¤e��Zq{�dÌ �Á .�µZ���Y��������Á�ÉÂ/���,Ê]Â/Àm�½Z�Y�y�½Zf�Y�Ä��Ä]�½Z�Y�y�½Zf�Y�ºÌ�¬e�Z]

�|Ë{�³�Ê§� »�½Zf�Y��¯�»�½YÂÀ��Ä]�|Àm�Ì]��Æ��Ê·Z¼�.��Y��Ì]�{ÂmÁ�½ÂÀ¯Y�ºÅ������Äf·Z¨�M�ÃY���f»Â¸Ì¯
�����½Zf/�Y�¦/¸fz»��Z/¬¿�Ä/]�¾Ì¬¬v»�Ê��f�{��{�ºÆ»�¶»YÂ���Y�½Zf�Y�¾ËY�ÉZÅZf�Á��Ä]�/»Ê��|/�Z] .�Zf/�Á�É�

��]�¢·Z]�ÊfÌ ¼m�Z]�½ZnÀ»Á������Á��¨¿����|Àm�Ì]��Æ��¥Y��Y�{Z]M�ÉZÅZf�Á���Y��YÂ¿Zy»Ê�|�Z] ) .�É�Y|¿Zf�Y
�Ê]ÂÀm�½Z�Y�y� �Z»M��µZ�����(  

¬�À»�ÉYÂÅ�Á�[M��Ä/]��Á���Y�c�Y�u�Äm�{�|Ë|��¥ÔfyY�½M���Z]�cZÌ�Â�y��Y�Á�d�Y�Ê¿Z]ZÌ]�Ä¼Ì¿�Á�Ê¿Z]ZÌ]�Ä
�½Zf�»��Ä]�½Zf�]Ze��Y�Á�\�»Ê�|�Z] ..��Ì�»��Y�|Àm�Ì]�É�Á{�d¸��Ä]ZÅ{Z]É���cZ/�Z¨e�Y�{ÂmÁ�¹|��,�ÁM�½Y�Z]

��������Z/]�c�ÁZ/n»�Á�|/�Z]��iÂ/»�Ê¿Z¼/�M�cÓÁ�/¿�[~/m�Á�YÂ/Å�Á�[M�¶Ë| e��{�|¿YÂf]�Ä¯�Ê¼Æ»�����{�cÂ/·�d/�{
®�y��e¾Ë�{�Y{��Y�«�½Z�Y�y�Ê¼Ì¸«Y�É|À]�ºÌ�¬e.  

�dve�É�Ìq��Å��Y��Ì]�|Àm�Ì]�½Zf��Æ��t����{�ÉÂm�cÓÁ�¿�iP/e�Ì�������Á�,Ä/¬�À»�É�Â/·Â§�Â»�dÌ /�Á
{�Y{��Y�«��ËÂ¯�d�{�Z]��ÁZn»�Á�Ê¸v»�ÉZÅ{Z]. ��\/mÂ»��Â]�»�¶»YÂ��Ä�Â¼n»�Ã|/���|/¿Y����Ê·Z¼/��cZ/�Z¨e�Y��{

·Z����Z]�½Y�Ì»�|Àm�Ì]��Y��Ì]�Ä]�Ä¿ZÌ��������Ä/¯�½Zf/��Æ���Y�Ê Ì/�Á��/z]�ÉY�]�Ä°¿M�µZu�|��]��f¼Ìf¿Z�
�¶»Z�d¼�«�ZÅÉ��Ê«���Á�Ê]�£�,Ê]ÂÀm»Ê�{Â���{Á|u�Ä]����Ze�����ÅZ¯��f¼Ìf¿Z�»Ê��|/]ZË. )����Z/»M��/¯�»

�Â�¯�Ê�ZÀ�YÂÅ�½Z»�Z�(  
{�Y{�{ÂmÁ�É{| f»���Y�»�Á�ZÅZf�Á��É�¯�»�ÊuYÂ¿��{�0Z�Â�y�Ä¬�À»�¾ËY��{ .�Äf��ÃÂ¯�ZÅÉ����{�Ä/¯�É�¯�»

�Ã|Ì�Âa�¥�]��Y�½Zf�»�»Ê�|¿Â��e��{�Z�¾Ì»[M�ZÅÉ���¬¿��ZÆ]�¶�§��{�É�ZmÃ|¼��YÉ�|¿�Y{.  
�Ze��j¯Y|u�½Zf�]Ze��{�c�Y�u�Äm�{����Äm�{f¿Z�Ê�{Y�³��¶«Y|u�½Zf�»���{�Á����Äm�{¿Z�fÊ�{Y�³ »Ê�|�� .

�\¸£YÄ¿Zy{Á��ZÅ��Ê³|¿�Z]�¹ZËY��Zy�Á�|Àf�Å�Ê¸�§»Ê��|À/�Z]�������{�Ê§Z/¯�[M�Ä/]�Ê/��f�{�ÉY�/]�Ä/nÌf¿��{�,
��¨u�Ä]�µÂ�§�Ê»Z¼eÃZq�ZÅÉ��ªÌ¼��Ä¼Ì¿�Á�ªÌ¼��Ä¿ZÌ·Z���Â��Ä]�cYÂÀ«�LZÌuY�ZË�Á�ÉÁ�Ã{�ÁM�|¿Y.  

  



˺˼ 

 

�-�- Ä¬�À»�É�Â·Â§�Â»ÂW� 

��{��«YÁ�Ä ·Z�»�{�Â»�Ä¬�À»Ä�Â¼n» É��ºÅ��{»MÄfzÌ���¿Ô»�dÌ·ÂÌ§Y»Ê��|/�Z]�����ÉY�Y{�Ê§Y�³Â/aÂe��/�¿��Y�Ä/¯
��Z¬¿��Y�É�ZÌ�]��{��Z¨e�Y�¥ÔfyY�Á�½YÁY�§���YÂ�ºÅ��YÂm »Ê�|�Z].��\Ì/���Y|¬»��Z¬¿�Êy�]��{�Ä¯�É�Â��Ä]

ÄÀ»Y{�ZÅÉ��Ze�����¨��Ä]��Y|¬»�¾ËY��Z¬¿�Êy�]��{�ZË�Á�Äf§ZË��ËY�§Y�|��{»Ê�|��.  
�Zu��{�½ZnÀ»Á��Ä¬�À»�º¯�Ä¬�À»��{�¶¯�\Ì���Y|¬»�¶Ì·{�¾Ì¼Å�Ä]�Äf�Y{��Y�«�½Y�«Z]�ÃÂ¯�Äf���Ê]ÂÀm�ÄÌ

�{Á|u��Z¨e�Y�Z]�½ZnÀ»Á��|^À³�{Ây�Z»Y�Ã{Â]���������d/�Y�Ä/¬�À»��yZ/����YÂ/��Ä/¸¼m��Y��f».��/¨e�»���/e¾Ë 
ZÅ|uYÁÉ��Y��Ä¬�À»�¾ËY�¶¯��{�Ê´À�»Ê�½YÂe Ä�Â¼n»�ZÅÉ��0ZÅZ³�Ä¯�{�]�¹Z¿�Ê°Ì§Z»Y�f·YÓ�Ä/Ë��ÉZ/Å �/°ÅMÊ���{

�|À¿Z¼Å��Z¬¿�Êy�]|«Z��Ë�ÉZÅ��Ã|Ì]YÂyÁ���]É��Ã|¿Y��Ä�Â¼n»�¾ËYÃ|��|¿Y.  
  
�-�- ÃY��ZÅÉ��Ä¬�À»�Ä]�Ê��f�{�¶]Z«)¶°��-�(  

  
                                          ¶°��-� :ÃY��ZÅÉ�½ZnÀ»Á��Ä¬�À»�Ä]�Ê��f�{  

  
  
  
�-�- ªÌ¬ve�ª]YÂ�:  

�Ä ·Z�»�{�Â»�Ã{Á|v»��{�Äf§�³�¹Zn¿Y�cZ ·Z�»�¾Ìf�z¿��Y»Ê�½YÂe����/³��]�Ä]����������Ä/]�Ä/¯�{�/¯�Ã�Z/�Y
��ËÁZ�e�®¼¯Ã�YÂÅZ»�YÉ��d�|À·´f�°�Ê�ÉZÅ�{Y{��Y�«��Ì�¨e�{�Â»�Y��½Y�ËY�©���Á�cÂ·�ÄÀÆa .���/a½Y�Y�

Zzf§Y�����Z/Ì¬»��{�|Àm�Ì]�Ê�ZÀ��¾Ì»��Ä�¬¿�ÄÌÆe�Ê��½ZÌ¿ZÅÁY�Á�{Y�¿������/� �²À/���Z/ÅÉ���¾/Ë�}M
�L�m�Á�Ä¿Y{��Ë��dË�ÂË{��Â¿��Y�Y��½ZnÀ»Á��Ä¬�À»²À��ZÅÉ��|¿{Â¼¿�Ê§� »�½�ÂX¿�Ê°Ì¿Z°·Á )���Y�³���

 



˺̊ 

 

�Ê�ZÀ��¾Ì»��½Z»�Z����� .(������Ê¼Ì/�ÂW��cZ/ ·Z�»�¹Z/n¿Y�Z/]��/Ì¿�Ê¿Z�Y�y�Á�²¿ÂË)���� (���Y�É{Y|/ e
ZÅ|^À³É��Á�Ä ·Z�»�{�Â»�Y��|Àm�Ì]�[ÂÀm�Ê°Ì¿Z°·Á¹Z¿���Y~/³É��Y{��Y�/«�|/¿{ .�����¾Ë|/Àq�Ê/��[Â/¯�¾/Ë��

��{�Ä¸¼m��Y��ÅÁ�a������d/�Y�Ã{Y{��Y�«�Ä ·Z�»�{�Â»�Y��|Àm�Ì]�ÊfÌ·ÂÌ§Y�Ã�Ì»M�É�Ì´ËZm�ÃÂv¿�Á�¾� .
��Ì¿�É{�Â»�c�Â��Ä]Ã{Âe�ZÅÉ����Ä/f§�³��Y�/«�Ê���]�{�Â»��³���Ä¸¼m��Y�Ä¬�À»�®Ì¿Z°·Á�[Z��Á�®Ì¿Z°·Á

�d�Y )�\Ì�y�Á�[Â¯�¾Ë������.(  
�-�- ªÌ¬ve�c�Á��:  

��{�Á��¿�Á�fa��Y�ªÌ«{�Á�¶»Z¯§Y�³Á�faÊ����dyZÀ/���{�º/Æ»�Ê»Z³�½ZnÀ»Á��ÊËZ¼³Z»�Ã{Âe«{�ª/Ì���/e���¾Ì/»�
�|Àm�Ì]�[ÂÀm�Ä¬�À»�Ê¸¯�Ê�ZÀ�»Ê�|�Z] .�½Zf�Ì��½Á���{�Ã{Á|v»�¾ËY�É�Ì³��Y�«�Ä]�ÄmÂe�Z]»Ê�½YÂe���Ä/]

����d/§ZË�d/�{��Â/�¯��Y��/z]�¾ËY��{�Äf�Âa�¶»Z°e��Y�ªÌ«{�ÊËÂ´·Y .�����Ê¿|/ »�cZ§Z/�f¯Y�h/v]��{�¾Ì/Àr¼Å
d�Y��^e�»�ÉZÅ�Z�¿Z¯�ÊËÂm�Êa�ÉY�]�\�ZÀ»�ÊËZ¼ÀÅY�.  

  
�-�- Ä¸X�»�½Â»Y�Ìa�cZÌ��§  
�(�d�Y�Ã{Y{�w���¿Ô»�dÌ·ÂÌ§Y�É�Ì´ËZm��Y��a�ÊËZ¼³Z»�dÌ·Z §.  

�(��¾·Z°·M�®·Z¯�É���L�m�Ã{Âe»Ê�|�Z]  
� (�®Ì¿Âf°eÄv¨��YÉ��½ZnÀ»Á��ÊËZ¼³Z»�Ã{Âe�É�Ì´ËZm�Ê¸�Y�¶»YÂ���Y»Ê�|�Z].  
  
�-�- ��Y�½Z³|///ÀÀ¯�Ã{Z¨f//�Y�Á�ª///Ì¬ve�ÉZ//Å{�]�Z¯����Ä//»Z¿�½Z///ËZa�Ä//nÌf¿)cZ///��R»�

,Ê�ÅÁ�a,Ê��Â»MÃZ´f�{�ZÅÉ��ÊËY�mY�ÁÃ�Ì£:(  
�ZÀ��¾Ì»��½Z»�Z��,��Â�¯�ÊÃZ´�¿Y{�ZÅ�½ZËÂn�¿Y{�,��,½| »�Á�Ê�ZÀ��¾Ì»�d¯���ZÅ��ÁcZ��R»���Ê/�Â�y

¾Ì»��¹Â¸��Á�Ê�ZÀ��¾Ì»��Ã�Âu��{�µZ §  
  
�-��- �ÄË�ne�Á�¹Zn¿Y�,É�ÁM��¼m��Y�]Y�Á��Á��ÁªÌ¬ve�cZ�Ô�Y�¶Ì¸ve:  
� (�cZ ·Z�»�ªË����Y�cZ�Ô�Y�É�ÁM��¼mÄ¿Zz]Zf¯�YÉ��Ê���]�,�Ä ·Z�»�{�Â»�ÄÀÌ»���{Ä�¬¿�ZÅ��Á��/°���Z/ÅÉ�

�Á�ÊËYÂÅÃ�YÂÅZ»�YÉ�Ä¬�À»  

� (�|Ë{�Z]ÊËY�v��ÊeZ»|¬»  

� (É�Y{�]�Ä¿Â¼¿�Á�ÊËY�v��|Ë{�Z]��Ã|¿�Ì³�,�Zb¼¯�Á�_Â·�,Ê�ZÀ��¾Ì»���°q�®¼¯�Z]GPS 

� (�ÊÅZ´�ËZ»�M�cZ ·Z�» ){�Á��Z¿���¬»�ÄÌÆe�����Z¬»�Ê���]��,Ê¸¬Ì����¬»�ÄÌÆe�c�Á���c�Â�(  



˺̋ 

 

� (�Ê¼Ì���Ì·Z¿MÄ¿Â¼¿�ZÅ  

� (Å��Y�§Y�¹�¿��Y�Ã{Z¨f�Y��Z]�ZÅ�Ã{Y{��Ì�¨e�Á��Ì^ e�ÉZGoogle Earth, Arc map, GcdKit, IgPet, IoGas  

  
�-��- �s���É�ÁMÂ¿Á�½{Â]�|Ë|m�Ä^Àm:  

�Ê¸¯��ZÌ¬»��{»Ê�½YÂe��������Ê¿Z¼fyZ/��Ê/�ZÀ��¾Ì/»��Ê/���]��/Ì¿�Á�Ä/¬�À»�Ê�ZÀ��¾Ì»��Ä�¬¿�ÄÌÆe�Ä]�ZÆÀe
{Â¼¿�Ã�Z�Y�|Àm�Ì]�[ÂÀm�Ä�Â¼n» .���ÊËZ/¼³Z»�Ã{Â/e�É�Â·Á�fa�ÉÁ���]�Ê¬Ì¬ve�pÌÅ��Zy�c�Â��Ä]�½ÂÀ¯�Ze

d�Y�Ã|�¿�¹Zn¿Y�½ZnÀ»Á�.  
 

  
�-��- Ê]ZÌf�{�¥Y|ÅY�Ä]  

�ÉZÀ^»��]��ÅÁ�a�¾ËY�Ä ·Z�»�°��ZÅÉ Ã�YÂÅZ»�YÉ�,�°��ZÅÉ������Z/Ì¬»�Z/]�ÊËYÂ/Å�����/�����ÉZ/Å�|/Ë{�Z]�,
��������d/�Y�Ä/f§�³�c�Â/��Z/Æ¿M�Ä/ ·Z�»�Á��Z/¿���Z/¬»�Ä/ÌÆe�Á�É�Y{�]�Ä¿Â¼¿�,ÊËY�v� .����cZ/ ·Z�»�Z/]�½Z/»�¼Å

|��[Zzf¿Y�ÊËZÌ¼Ì��ÉZÅ��Ì·Z¿M�dÆm�\�ZÀ»�ÉZÅ�Ä¿Â¼¿�,ÊaÂ°�Á�°Ì» .��¶/�Zu�ÉZÅ�Ã{Y{��Ì�¨e�Z]�ZÆf¿Y��{
Y�§Y�¹�¿���Âe�ÊËZÌ¼Ì���Ì·Z¿M��Y������Á�Äf/�³�ª/Ì¨¸e�©Â/§�cZ/�Ô�Y�,{�Y|¿Zf/�Y�ÉZÅ��Y{Â¼¿�ÄÌÆe�Á��^f »�ÉZÅ��
|Ë{�³�¹Zn¿Y�ÊËZÆ¿�É�Ì³�ÄnÌf¿.  
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¹Á{�¶�§  

¾Ì»� ÄÌuZ¿�Ê�ZÀ� ÉY�ÉY�Ä¬�À»�Á  
  

  

  

  

  

  

  

  

  

  

  

  

  

  



˺̀ 

 

� -� -�Ä»|¬»  
d�Y�Ã|���«YÁ�½Y�ËY�©����{�Ä ·Z�»�{�Â»�Ä¬�À» .ºÌ�¬e� �{�½Y�ËY� �Y��z]�¾ËY�É|À]¾Ì»��ÉZÅÊfyZ�-�
¹Z¿�Z]�Ã|��ÄWY�Y�¦¸fz»�¾Ì¬¬v»���Âe�Ä¯�Ê]Â��Ê»�ZÆ¿M�Ä¸¼m��Y�Ä¯�-d�Y�Ã|��Ê§� »�Ê¨¸fz»�ÉZÅ�Ä]�½YÂe

� ¾Ì´¿�� Ã�Ì»M� Á��Ì¸§� Ä¬�À»),½Y�Z°¼Å� Á� ¾Ì¸¯Âf�Y����(½Zf�Ì�� ��|ÀÌ»�� ÄÀÆa� ,� )�,½Y�Z°¼Å� Á� µÁ�Ìe
����(�½Zf�Ì��Zq�¾Ì»��,)�,½ZË�]�]���� (ÃÂ¯�Á�½Y�ËY�©���ÉZÅ)M�,ÊeZ^¿Z«���� (�©���Ê�Ì¸§�Ä�Âu�Á
½Y�ËY)�,ÊeZ^¿Z«M���� ({Â¼¿�Ã�Z�Y .d�Y�Ã|��Ã{Z¨f�Y�½Zf�Ì����|ÀÌ»��ÄÀÆa��Y��Zf�Â¿�¾ËY��{.  

  

� -�-�`·M�|À]�¼¯��{�½Zf�Ì����|ÀÌ»��ÄÀÆa�Á�½Y�ËY�dÌ «Â» -�ZÌ·Z¼ÌÅ  
`·M�ÊWY�ÅÂ¯�|À]�¼¯-��¶ËYÁY� �Y�Ä¯�d�Y�Êb·M�ÊËY�ÅÂ¯�|ÀËM�§�ÄnÌf¿� ZÌ·Z¼ÌÅ�Êfu�Á�Ã|���Z£M�¹Á{�½Y�Á{

�z]d�Y�Äf§ZË�Ä»Y{Y�É�¿�eYÂ¯�Ze�½M��Y�ÊËZÅ .ÃÂ¯��Y�|À]�¼¯�¾ËY�©���Ze�Á��Á���Ê«���ÉZaÁ�Y��{�`·M�ÉZÅ
ÃÂ¯� Ä]� Á� Ã|�� Ã|Ì�¯� �Á{�ÉZÌ�MÊ»� |ÀÅ� Ã�Z«� Ä^�� µZ¼�� �{� ZÌ·Z¼ÌÅ�ÉZÅ|�� .�|¿Á�� �{� �Â¯~»� |À]�¼¯

Ê«�� -��Á�Äf§�³�]��{��Ì¿�Y��½Y�ËY�{Ây�Ê]�£d�Y�Ã{Y{��Y�«��ÌiPe�dve�Ê¸¯��Â��Ä]�Y��½M .�¶�Zu�|À]�¼¯�¾ËY
ZÌ�Y�Â·�Á�[ÂÀm��{�Z¿YÁ|À³�Ã�Z«�Á{�{�Ây�]-�Ê»�µZ¼���{�ZÌ�Y�ÁY�ÊWY�ÅÂ¯�¦¸fz»�¶uY�»�Ê���{�Ä¯�|�Z]

¾Ìq�{ZnËY�h�Z]�,{�Ây�]�¶v»��{�Á�Ã|��{ZnËY�Êb·MÊ³{�Ây¶�³�,ZÅÊ³|¿Y�Á��Á�ZÅd�Y�Ã|��ºÌ���ÉZÅ.  

�®Ë�½Y�ËY`·M�ÊWY�ÅÂ¯�|À]�¼¯��{�Ã|��{�y�Â¸]-�Ê]���Äv¨��¾Ì]�Ä¯�d�Y�ZÌ·Z¼ÌÅ - M�d¼���{�ÊËZ¬Ë�§
[ÂÀm�Á�[�£d�Y�Äf§�³��Y�«�©����{�½Zf�Á|ÀÅ�Äv¨��Á�µZ¼���{�ZÌ�Y�ÁY�Äv¨��,[�£ .�½Y�ËY�Ê¸¯��Â��Ä]

�Ä»Y{Y��iY��{�Á�Äf�Y{��Y�«�É�¨�ÂfÌ·�¦¸fz»�cZv¨��¾Ì]��{�Ã|���Zf§�³�ÄÀÆa�®Ë�c�Â��Ä]�ÊËY�´¼Å�|ÀËM�§
�Äf§�³� �Y�«� É�Z�§� Ê°Ì¿Âf°e� ºË��� ®Ë� �ÌiPe� dve� dÆm� |Àq� �Y� ZÌ�Y�ÁY� Á� Z¿YÁ|À³� cZ �«

d�Y),½ZË�]�]����.(  

  

� -�-�½Y�ËY��{�½Zf�Ì����|ÀÌ»��ÄÀÆa�dÌ «Â»  
Ã�f�³��{�½Y�ËY�©����{�½Zf�Ì��É�ZfyZ��ÄÀÆa�d �Á�Ä]�ÉY�����Y�Y�{��f»Â¸Ì¯)Ê·Z¼�-�Ê]ÂÀm (�Á����

a��f»Â¸Ì¯{�Y{�{ÂmÁ�ZÀÆ)�,ÊeZ^¿Z«M���� .(Ê»��z�»�{Á�Ë�Å�¶�³�Z]�,ÄÀÆa�¾ËY�Ê«�����»��]�0Z^Ë�¬e�Ä¯�{Â�
�ÄËZ�¼Å�ÉZÅ�Â�¯�ÊËZÌ§Y�¤m���»)½Zf�¯Za�Á�½Zf�¿Z¤§Y (�d�Y�½Y|À^Æ¿�¶�³�½M�Ê]�£���»�Á�d�Y�ª^�À»
Ê»�Y|m�cÂ·�ÄÀÆa��Y�Y��ÄÀÆa�¾ËY�Ä¯|ËZ¼¿ .�z�»�½Y|Àq�½M�Ê]ÂÀm�Á�Ê·Z¼��ÉZÅ��»�d�Ì¿.  

                                                           
1- Sistan suture zone 
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�z]�¶�³�{�°¸¼���iY��{�ÄÀÆa�¾ËY�Ê·Z¼�Ê»�ÄyZ��ÄyZ�� ,�¤·{Y|f»Y�ÉZÅ�ÉÂ��Ä]��ËY�³��Y��a�Á�{Â�
[�£�µZ¼�-�Ê»�Ä»Y{Y�|Àm�Ì]�[ÂÀm�Ze�[�£|]ZË .,Ê]ÂÀm���»��{ Ê·Z¼��ÉZÅ|¿Á�-��[ÂÀm�ÉZf�Y��Ä]�Ê]ÂÀm

Ê«���ÉZf�Y��®Ë��{�Á�Ã|��¶ËZ¼f»�Ê«��-�Ê»�Ä»Y{Y�½Zf�¯Za�Ze�,Ê]�£ZË|])�,ÊeZ^¿Z«M����.(  

� -�-�¾Ì»�½Zf�Ì����|ÀÌ»��ÄÀÆa�Ê�ZÀ�  

� -�-�-�ÄÀÌq½Zf�Ì����|ÀÌ»��ÄÀÆa�Ê�ZÀ�  
Ê���]�¾Ë�f¼Æ»¾Ì»��ÉZÅ�cZ ·Z�»�¾ËY�¶�Zu�Ä¯�Ã|��¹Zn¿Y�½Y�Z°¼Å�Á�µÁ�Ìe���Âe�ÄÀÆa�¾ËY��{�Ê�ZÀ�

� µZ�� �{�����Ä·Z¬»� �{�fÀ»� ½Y�ËY� ©��� �{� ½Zf�Ì�� ��|ÀÌ»�� ½Á�� ½YÂÀ�� dve� ÉY|Ë{�³� � .��Z�Y� �]
µÁ�Ìe�cZ ·Z�»���½Y�Z°¼Å�Á)����(�®Ë�Á�Ä]Y|Ì¨��Ê]Â���Ä�Âu�Ä]�½Zf�Ì��½Á��¦¸fz»�Ê´À��ÉZÅ|uYÁ�,

Ä¿��°¸b¼¯�Á{�¶»Z��{Ây�Ä¯�ÄfzË��ºÅ�Ä]�ÄÌuZ¿��Âe��Á��d�Y�Ã|��ºÌ�¬e�,d�Y)¶°��-� .(²À��ÉZÅ
Ê¼Ë|«Ê¼¿�Ã|Ë{�ÄÀÆa�¾ËY��{�ÊËÓZ]�Ä�Ze�¯��Y��e{Â� .  

��°¸b¼¯Ã�Ì»M��YÂ¿Y� �Y�Ê�ÂÀf»�Ä�Â¼n»�¶»Z��Âe��Á�Ä¿Â¸]� ,ZÅ²À��,Ê¸�³���»� Z]�ÊfÌ·ÂÌ§Y�ÉZÅ�ÉZÅ
É}Â¨¿� ,Ê]M�d�Ì�� ,dÌ·Â^Ì¨»M�cÁ|ÌaY� ,dÌ¸Ì§��Ì�¿�Ê¿Â³�³{Å�ÉZÅ�¼�Á�Ê°Ì¿Âf°e�g{YÂu��Y��a� Ze�½Z»

²À�Ã�Z�y���Y�0Ze|¼��,¾�ÂWY�Ze�¾Ì¿ÂÀ��Ê]Â���ÉZÅÊ»�ZË�{�ªÌ¼��ÉZÅ�|À�Z])�µÁ�Ìe�,½Y�Z°¼Å�Á����.(  

Äf�Æ¿�½YÂÀ��Ä]�Ä¯�Ä]Y|Ì¨��Ä�Âu�cZ]Â���°¸b¼¯�º��Y��z]�,½Z¼¯��Ìa�Ä�Âu�ÉZÅ�Á�Âe��Á�Ä¿�ÉZÅ
¾Ì¿ÂÀ��½Z»���{�,d�Y�Ã|¿Z�Âa�Y��½Z¤§Y�Â¸]�[�£�[ÂÀm�ÄÌ�Zu-�d�Y�Ã|��Äf�Y~³�ÉZm��]�¾�ÂWY.  

                                                           
˺- Tirrul 
˻- Neh 
˼- Ratuk 
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�Y��^��d�Ì�Ê»�dÌ¸Ì§�Á�dÌ¸�Y�|u��{�Ä¯�,d|À�Z] .²À��Ê]M�d�Ì��Ã�Z�y��Ê¿Â³�³{�ÉZÅ�Á�dË�Â¸¯Y
�z]��{��f�Ì]�Á�Äf�Y{�Ê¼¯���f�³ Ê»�Ã|Ë{�ÄÀÆa�¾ËY�Ê«��|¿Â�)�,{Y��ÊuÂf§���� .(�ÊfÌ·ÂÌ§Y�Ä�Â¼n»
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� -�-�-�½Zf�Ì����|ÀÌ»��ÄÀÆa�º�ÌeZ¼³Z»  
²À��,½Zf�Ì��ÄÀÆa� �{�Ê¸¯��Â��Ä]|¿�Y{�É{ZË�� 0Zf^�¿���f�³�Ê¿Á�{�Á�Ê¿Á�Ì]�¾Ë�}M�ÉZÅ .Ê¼Ë|«�¾Ë�e

²À�d�Y�Ã|��Ã|Ì»Z¿�{Zf�Y�Ä¼�q�ÃÁ�³�½YÂÀ��dve�ÄÀÆa�¾ËY��{�Ã|��ÄfyZÀ��¾Ë�}M�ÉZÅ .²À��¾ËY�Ä]�ZÅ
�¾Ì]�Ä¸�Z§��{�Äf�ÂÌaZ¿��Â�����Ze����¾Ë�Ë��Ä�Ze�¯�¾��Z]�½Z¤§Y�Â¸]�²À��Êa���»�µÂ���{�Ê·Z¼��Äm�{

|¿�Y{�½Â¼Ày� .�½Á��Á{�¶»Z��Á�Ã|��Ã|Ë{�ÄÀÆa�¾ËY�Ê]ÂÀm�Ä^·� �{�{Zf�Y�Ä¼�q�ÃÁ�³�½Â¼Ày��¾Ë�f³��]
Ê»|�Z] .Ã�¨u�Á�ÊfÌ·ÂË�YÁ�Ê�·Z]�d·Y�Z]�¶»Z��Ê]�£�½Á��,ÉYd�Y�¥Âe�Á�dË�|¿M .Ã�Y|³�,©���¥���Ä]�Ä]�ZÅ
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®ËY{��Y��°¸b¼¯�®ËÊ»��ÌÌ¤e�Ê·Z¼��|¿Á��Z]�É�Z]ZË{�ÉZÅ|]ZË .Á�]Z³ZÅ�ÄÀÆa�Ê«���ÄÌ�Zu��{�_Á�eÁ�ËY�É
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|¿�Y{�{ÂmÁ )Z°¼Å�Á�µÁ�Ìe�,½Y�����.(  
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�Z]�½Z¤§Y�Â¸]��Ë��Ä]�Ê�Â¿ZÌ«Y�Äf�Âa|)� ,½Y�Z°¼Å�Á�µÁ�Ìe���� .(²À��Ä�Â¼n»�½ZÌ»��Y�Ê¿Z�¨�eM�ÉZÅ
Ã{�¯�½Y�Â§�¾�ÂÌ¸a�Ze�¾�ÂWY��Y�Ä¯�ÄÀÆa�¾ËY²À��,|¿Y¾�ÂWY�Ê¿Z�¨�eM�ÉZÅ-�dË�|¿M�¶»Z��Ä¯�¾�Â´Ì·Y�ÉZÅ

É�YÁM�}M�,É�Ì§�ÂaÃ�Y|³�Á�ZÅÊ»�ÊfÌ�Y{�ÉZÅ|¿�Y{�Ây�]�É�f�Ì]�Ê¼nu�|��{��Y�,|À�Z] .É}Â¨¿��]�ÃÁÔ� -

�,{Zf�Y�Ä¼�q�ÃÁ�³�ÉZÅ¿É}Â¨�®·Z¯Ê¿Z«Â§�¾�ÂWY�¾��Z]�¾·Z°·M -��½Y|ÅY��dÌ¿Y�³�Ä¸¼m��Y�¾Ë�Ë��¾�Â´Ì·Y
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� ,�Ì¨Ë�³���� .(Ê¿Z�¨�eM�dÌ·Z §�¾Ë�e|Ë|m�Ä¯��½Zf�Ì��É�ZfyZ�� ÄÀÆa� �{� ,{Â��Ê»� Ã|ÅZ�»�¾ËÂÌ·Y
Y�Z]d·Ê¼Ë|«�ÉZÅ|uYÁ�ÉÁ���]�ÄÀÆa�¾ËY�Ê·Z¼���z]��{�Ä¯�d�Y�É�¿�eYÂ¯�ÉZÅÄfzË���e Ã|��|¿Y.  

� -�-��½Zf�Ì����|ÀÌ»��ÄÀÆa�É�ZfyZ����ZÀ�  
¾Ìq���Âe�½Zf�Ì��ÄÀÆa�Ê´À��ÉZÅ|uYÁZÅ�Á�¶�³Äf§ZË�¶°��ÌÌ¤e�ZÅ|¿Y.  

� -�-�-�-�¾Ìq�ZÅ  

�z]��{�½Zf�Ì��É�ZfyZ��d·ZËY��{¾Ìq�Ê¨¸fz»�ÉZÅZÅ�Äf§�³�¶°��|��{�¾Ë�f�Ì]�É�Z»M���¿��Y�Ä¯�|¿Y
¾ÌqÊ�Ì¸Ì§�|uYÁ��{�d·ZËY�¾ËY��{�{ÂmÂ»�ÉZÅ -��}M�¶¼vf»��Ì¿�½�ÂX¿�cZ]Â���Äq��³Y�,Ã|»M�{ÂmÁ�Ä]�É�YÁM
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�-�-�-�-�¶�³ZÅ  

Ä]�½Zf�Ì��É�ZfyZ��d·ZËY��d·ZËY�¾ËY��{�Ã|»M�{ÂmÁ�Ä]�ÊfzË��³{�¾Ë�f�Ì]��«YÁ��{�Á�d�Y�Ã|��{�y�c|�
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Á��½Zf�Ì��½Á���{�Ã|��ÄfyZÀ��|¿Á��ÕZÅ�¶�³�Á�Ã��{�[ÂÀm�Ä]�µZ¼��|¿�ZÆ¿M�¾Ë�f¼Æ»�Ä¯�½M�ÄÌ�Zu
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� -�-�ÉY�Ä¬�À»�Ê�ZÀ��¾Ì»�:  


