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Ã|Ì°q   
  Á Ê§�/�» É��¿Y Ê/���] Ä] Ä ·Z�» ¾ËY �{�yZ/�ÉZÅ  �{ Ê«�� ½ZnËZ]�}M ½Zf�Y �{ Â·M{�� µÂ�v» |Ì·Âe É{Z/�f«Y

 ÉY�Y{ cZ£Z] Á ¹Â/��» cZ£Z] ÉÂË�ZÀ/� Á{ d¯�/� ±�´e|/� Ä¿Z»Z/��¿Y{½ZÌÀ] ZÀ/� Ë � Á�Y ±�´e Ë¾  .|/� ÄfyY{�a
Ã{Y{ÉZÅ  �ZÌ¿{�Â» �� �Y Ëª  �Â/�u Ä mY�»É  ¼°e ÁÌ¶  85 /�/��a ½Y�Y|£Z] �Y Ä»ZÀÄ¬�À»  d/�{ Ä]  .|»M  {Y{ ½Z/�¿ lËZf¿

 Ä¿Z»Z/� ÉY�Y{ Á ¹Â/��» cZ£Z] �{ Ê§�/�» É��¿Y ¶¯ ½Y�Ì»±�´e|/�  {Á|u \Ìe�e Ä]47622   Á48123   �] µÁ�Z´»
  \Ìe�e Ä] �Ì¿ ÊmÁ�y É��¿Y ½Y�Ì» Á �Zf°Å10089    Á12616  °Å �] µÁ�Z´» �ZfÊ»|�Z]� Á{ �Å �{ �Ì¿ ÄfÌ�Ë�f°·Y . ÂË�ZÀ  

 �Y �Ì] Z]40   Á ¹Â/��» ÂË�ZÀ/� ÉY�] �Ì¿ É��¿Y ÊËY�Z¯ .{Y{ �Z/�fyY {Ây Ä] É��¿Y ¥�/�» �{ Y� ºÆ/� ¾Ë�eÓZ] |/��{
  Ä¿Z»Z/� ÉY�Y{±�´e|/�    \Ìe�e Ä]21/0   Á26/0  Ä]d/�{Ã|»M   Ä¯ ,d/�Y½Z/�¿Ã|ÀÅ{    Ä¿Z»Z/� Ä¯ d/�Y ¾ËY±�´e|/� 

Ê¸�º£�   ½Y�Ì» Ä] Y� É��¿Y ÊËY�Z¯ µÂ/�v» �¨u Z] �f/�Ì] É��¿Y ¥�/�» ­|¿Y24   �ËY�§Y ½Zf/�Y cZ£Z] �{ |/��{
 {Á|u ÂË�ZÀ/� Á{ �Å �{ Ã{Y{ ½Z/�¿ �Ì¿ É��¿Y �YÂ¿Y lËZf¿ .d/�Y Ã{Y{65    |/��{ Ä] Ê§�/�» É��¿Y �YÉ��¿Y   Á ºÌ¬f/�»

  �Y �Ì]85   |/��{  Ä]ne É��¿Y �Ë~aZ¿|Ë||¿�Y{ ª¸ e  �Ì¿ É{Z/�f«Y ¶Ì¸ve .½M �]    ÉY�] ÄÀË�Å Ä] d ¨À» �yZ/� Ä¯ {Â]
 Ä¿Z»Z/� ÉY�Y{ Á ¹Â/��» ÂË�ZÀ/�±�´e|/�    \Ìe�e Ä]26/1    Á57/1  Ê»|/�Z] Z] É{Z/�f«Y ½Z»|¿Y� d/�Y ½M �´¿ZÌ] Ä¯ .

  Ä¿Z»Z//�±�´e|//�  {Á|u25  ¶¯ �{ .|]ZÌ» �ËY�§Y |//��{Ê»½YÂe    d¨³Ä]É�Ì³�Z¯  Ä¿Z»Z//�±�´e|//�  cZ£Z] �{
  É{Z�f«Y �Zv· �Y Á É��¿Y �Y|f�Á{ Â·M{��½Á�¬»Ä]Ä§�� .{Â] |ÅYÂy  

  
:É|Ì¸¯ cZ¼¸¯  
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 ±�´e|� Ä¿Z»Z� Ê]ZË��Y d¯�� �¿Y{½ZÌÀ] ZÀ� Ë� Á�Y ±�´eË¾    ¶Ì¸ve {�°ËÁ� Z] Â·M{�� |Ì·Âe �{

 É��¿Y-  É{Z�f«Y  

Ä»|¬»  
Z»�/�,   xË½Y|À]  ±�´e Á   Ä¸¼m �YÃ|Ë|aÉZÅ  Ä¯ |Àf/�Å Ê Ì^� ¾Ë�f/�Ì] Ä¿ÓZ/�c�Z/�yZÅ  Y� cZ£Z] Ä]  {�YÁ ÃÂÌ»

Ê»|ÀËZ¼¿,  Ä¼ÅÄ·Z/�    {�YÁ É��ÁZ/�¯ cÓÂ/�v» Ä] Y� Ê¿YÁY�§ cY�Z/�y ±�´e ��Z]Ê»|À¯. Ä¿Z¨/�Pf»   �j¯Y½Zf/�YÉZÅ 
�{ �Â/�¯   Á Äf/�Y{ �Y�« Ê¿Z¼/�M ÉÔ] ¾ËY �� »Ä¼ÅÄ·Z/�   ¾Ì] �Y ±�´e ��Z] �iY �{ ½Y��ÁZ/�¯ l¿�f/�{ �Y Ê/�z]

»Ê {Á�  Á� Ë½ZZÅÉ  ¶Ì¼ve �Â�¯ Ä] É��ÁZ/�¯ {Z/�f«Y Ã�Âu �{ Y� Ê¿YÁY�§»Ê|À¯  ¾Ë�f�Ì] cY|Àf�» ª^� .c|»½Z»�  
 ±�´e ��Z]5   Ä¬Ì«{d^iÃ|/�   �{ ¾ËY ,d/�Y·ZuÊ d/�Y  ¾ËY �{ Ä¯5   Ä¬Ì«{f¿ÌÄnÉ  cZ¼u�Äf¨ÅZÅ  ÁÃZ»ZÅ  Á �Ôe

�Å ËÄÀÉ   ±�´e ��Z] Ä°ÀËY Ä] ÄmÂe Z] .|� |ÅYÂy {Â]Z¿ ½Y��ÁZ�¯Ä]c�Â�    {�YÁ Ä»|� µÂ�v» Á dy�{ Ä] Ê°Ë�Ì§
»Ê {�ÁM �z] ½{�] ¾Ì] �Y �] ÃÁÔ� ,¶]Z«ÆmÂeÊ    ÃÂÌ» dÌ¨Ì¯ �] ,µÂ//�v» �Y «Z]ÊÃ|¿Z»   d¸� Ä] Á Äf//�Y~³ �ÌiPe �Ì¿

 ��Ë�±�]ZÅ  �ÅZ¯ �Ì¿  Ã|ÀËM µZ//� {�°¸¼�»Ê Ë|]Z.   É�Â·ÂÀ°e Á º¸� d§�//�Ìa Z] Ä¿Zfz^//�Ây�Á�ZÅÉ  Ê¨¸fz»
�Z] �Y É�Ì´//�Ìa dÆm ±�´e �]Y�] �{ É��ÁZ//�¯ cÓÂ//�v» �Y d�§Zv» Á ±�´e ��Y|]YÃ|//�   �Y Ê°Ë Ä¯ d//�Y

�e�iR» Ë¾  ZÆ¿M    Ä¿Z»Z/� �Y Ã{Z¨f/�Y±�´e|/�  Ê»|/�Z].   ±�´e ÉZÅ�]Y Ã{Âe ¶yY{ Ä] ÊeÂ/� kYÂ»Y ®Ì¸/� Z] Ä¿Z»Z/� ¾ËY
 �Y (�Â^¼Ì¿Â·Â»Â¯) Y�¶°/�É�Ì³    ��Z] ¾ËY Á Ã{�¯ É�Ì³Â¸m ±�´e �Â¸]Ä]c�Â/�  {Â/� Ä¿YÁ� ¾Ì»� d¼/� Ä] ½Y�Z] 

]1[.  �Y{�Ây�] Ê]Ây ª¿Á� �Y ZÆ¿M �{ Êfy�{�/� Á Ê£Z] cÓÂ/�v» |Ì·Âe Ä¯ Ê¬�ZÀ» �{Ê»|/�Z] ¾ËY �Â/�u dÌ¼ÅY ,
Ä¿Z»Z/�ZÅ   �Ì¿²¿��a�e »Ê {Â/�  .±�´e ªË�� �Y Ã{�YÁ c�Z/�y Ä¯ Y�Ë�   �Ì¿�Â¼¸»�e    Á�Â/�v»�e  »Ê|/�Z] ½Y�ËY �{ .

Á Ê]�£ µZ¼/� ª�ZÀ» Ä°ÀËY Ä] ÄmÂe Z] Á�m �Â/�¯ [�£   ±�´e ��Z] | f/�» ª�ZÀ»Ä][Z/�u »ÊM Ë|À  Á Ä·Z/��Å  ��Z]
�Â//�¯ t�//� �{ Y� É{ZË� cY�Z//�y ±�´e    �Z] Ä] ª�ZÀ» ¾ËY �{ �Â//�z] Á»Ê {�ÁM )Ä]�Â�  ·Z//� �//�Âf» Ä¿ZÌ600 

µZË� {�ZÌ¸Ì»   «�/� ½ZnËZ]�}M ½Zf/�Y �{ ±�´e c�Z/�yÊ (�Y Ã{Z¨f/�Y ¹Á�· ÃY�ZÅ�Z¯É  Z] Ä¸]Z¬»  ±�´e ��Z] t�/� �{ 
�Â�¯ Y� ½Y|Àq|� »Ê|À¯.  

 ,�´Ë{ ÉÂ/� �Y��¿YÉ   §��dÌ   .d/�Y �Z¯ ¹Zn¿YÄq�³Y  ��¿YÉ   ¦¸fz» µZ°/�Y Ä]d§ZË »Ê,{Â/�   ½M µZ°/�Y Ä¼Å Z»Y
 §��dÌ ��¿Y .|¿�Y{ Y� �Z¯ ¹Zn¿YÉ  ¿Y�Â¿Ê  //��Ây �Y Ä¯|Ì »Ê|ËM  ºÆ»¾Ë�e ��¿Y ¶°//�É  Y�]É  Z¬]É  cY{ÂmÂ» Ä¼Å

Á�É »�¾Ì d/�Y  ]2[.  ��ÁZ/�¯ �Z¯ ¹Zn¿Y ÉY�]É  Ê» É��¿Y Ä] �ZÌ¿]ZÀ» �Y É��¿Y ¾ËY Ä¯ |/�Z]Ê» ¾Ì»Pe ¦¸fz» � .{Â/�
ÉY�]  ��ÁZ/�¯ cÓÂ/�v» |Ì·ÂeÉ   Ä¯��¿�Y   ËY~£Ê  f À/� ÁÊ  ¿{�Â»Ì�Z ¶]Z« �Ë{Z¬» |Àf/�Å ½Z/�¿YÆmÂeÊ ��¿Y �YÉ   �Y º�Y
Á�Ì¿É  ¿Z/�¿Y �Z¯Ê  »Y{ Á,Ê  ËZÌ¼Ì/�Ê ¸Ì/�§ ÁÊ  » ¥�/�»Ê,{Â/� Y�Y¾ËdÆm ��¿Y �¬¿É  ËY�Z¯ Á Ä /�Âe �{Ê ��ÁZ/�¯É 

¼ÅYZ] �ZÌ/�]dÌ  �Y É��ÁZ/�¯ �z] Ä°ÀËY Ä] ��¿ .d/�Y®Ë¥��  �´Ë{ ÉÂ/� �Y Á Ã{Â] Á�]Á� |Ì·Âe �]ZÀ» dË{Á|v» Z]
¾Ì»PeÊ» |/�� µZu �{ dÌ ¼m ÊËY~£ dÌÀ»Y Ã|ÀÀ¯Ã�Æ] Á d/�Y{�] ½ZË�m ¾Ì] Ê¿�YÂe Á µ{Z e |ËZ] ,|/�Z] �Y É�Y{�]

  .{Â/� {ZnËY É��ÁZ/�¯ cÓÂ/�v» |Ì·Âe Á |Ì·Âe �]ZÀ» �«YÁ�{  Z¨f/�Y |¿Á� |ËZ] |Ì·Âe �]ZÀ» �Y Ã{Ä]Ä¿Â³YÉ    Ä¯ |/�Z]
 Y� Är¿M ÉZÀ^» Ä¸X//�» ¾ËY .{Â//�¿ |Ë|Æe �Ì¿ Ã|ÀËM ¶//�¿ ÊËY~£ dÌÀ»Y ,Ê¿ÂÀ¯ ¶//�¿ ÊËY~£ ÉZÅ�ZÌ¿ �§� �] ÃÁÔ� Ä¯

Ê» Ä/f¨³ �Y|/ËZ/a É��ÁZ//�¯ ½M Ä/] Ã�Á�»YÊ» ¶/Ì°//�e ,{Â//�|/Å{  ]3[.  ]Z/Ë��YÊ  ½Z/Ë�mÉZ/Å  ��¿Y ¦¸fz»É   �{ ¶/Ìy{
��ÁZ//�¯ cY|Ì·ÂeÉ  ��¿Y ¶Ì¸ve �Z//�YÉ  » ¶Ì°//�e Y�Ê|Å{¶Ì¸ve ¥Y|ÅY .ÉZÅ ��¿YÉÃ{ZÆ¿ �ÅZ¯ ,ÉZÅ ��¿YÉ   Á

ÀË�´ËZmÊ  ��¿Y �]Z/À»É  |/ne|Ë ~a�Ë  ��ÁZ//�¯ |ÀËM�§ �{É  fu ÁÊ�Á|¬¼·Y ÄÀË�Å �ÅZ¯ÉZÅ  �Á� Á |Ì·ÂeÉZÅ   |Ì·Âe
Ä] d Ì^� �Y|f�Á{f¼�« ½YÂÀ�Ê » ÄÀÌÆ] dË�Ë|» ºf�Ì� ®Ë �YÊ|À�Z] ]4[.  
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  ÉZÅ�Â/�¯ �Y É�ZÌ/�] {Z/�f«YµZu�{Ä /�Âed/�Y É��ÁZ/�¯ �z] �] Ê°f» , ¾ËY Ê¸/�Y ¥Y|ÅY Ê�ËY�/� ¾ÌÀq �{ .

£ |Ì·Âe ,�z]  ÉY�] Y~»PeÌ¾  �Y ÊfÌ ¼m ÉZÅ�ZÌ¿  �´Ë{ Ä �Âe Ä¯ d�z]ZÅÉ    �] Y� {Z�f«YÃ|Æ�|¿�Y{    ,¾ËY �] ½Á�§Y .
�z] �Y �´Ë{ �Z�f¿Y  {Y�Z» Ä¯ d//�Y ½M É��ÁZ//�¯Z»�//� ËÄYÉ �z] �ËZ//� d¯�u ÉY�]ZÅÉ   . {�ÁM |Ë|a {Z//�f«Y

 �«YÁ�{  ,Á Ë³�ÊZÅÉ   É��ÁZ/�¯ cÓÂ/�v» Á É|Ì·Âe �]ZÀ» �{ Äf¨Æ¿·ÂeÌÃ|/�|   {ÂmÂ» ÃÂ¬·Z] cZ¿Z°»Y ¾ÌÀr¼Å Á �{
½M ºÅY�§ Y� ½Z°»Y ¾ËY ,»Ê {�Z/� ��ÁZ/�¯ �z] Ä¯ �Y |¿YÂf] ÉÃY�ZÅÉ  �{ Y� {Ây É�Âv» Á Ê/�Z/�Y �¬¿ ,¦¸fz»

 Ä] ÄmÂe ,Zf/�Y� ¾ËY �{ . |ËZ¼¿ Z¨ËY É{Z/�f«Y Ä /�Âe |ÀËM�§ §��ÌdZÅÉ  Ä¬�À»YÉ  »Ê½YÂe  »�ÌÄÀ�Z/�  �ËY�§YÃ�Æ]�ÁÉ 
 |Ì·Âe ¶»YÂ�Ä]½YÂÀ� aÌ���� f«Y Ä �Âe ¹�Ó �|�Z] É{Z ]5[.  
 �{µZ�ZÅÉ  ½Y�´�ÅÁ�a �ÌyY Ä]c�Â�  �Y Ã{Z¨f�Y ÄÀÌ»� �{ É{Á|v» cZ¬Ì¬ve Y�n»Ä¿Z»Z�ZÅ É ±�´e|�   Á

cZ ·Z�»    ¦¸fz» É��ÁZ�¯ cÓÂ�v» |Ì·Âe É{Z�f«Y Á É��¿Y Ê]ZË��Y  Z] �Z^e�Y �{ �Ì¿ É�ZÌ�] Ã|Ì¿Z�� ¹Zn¿Y�� Ä] Y�-
|¿Y  . Ä] ½YÂÀ�µZj»  bÌ¯Ë�  ½Y�Z°¼Å Á Ê°�§Â¿Zn]6[  ®Ë �ÌiPe Ê¬Ì¬ve �{    ¥Z¨� Ä°^�±�´e|�    �]  �Y d�§Zv»»Ì ÃÂZÅ 

Ä¿YÂm �ËZ¼e ,ÃÂÌ» dÌ¨Ì¯ ,±�´e  �]Y�]  �{ ¹Z«�Y  Z]  Ê]Ô³ ¡Z]  ®Ë �{  ±�´e  �Á�] �Y  �a ½Zfy�{ |�� Á  ¶³ ÉZÅ
"¶e�Z]"    Á"d¸e�Z] {�"    .|¿{�  ̄Ê]ZË��Y  ��Âe �´Ë{ Ê¬Ì¬ve �{ÁÁ  ½Y�Z°¼Å Á pÌ¸¯]7[    cY�Z�yÃ|�{�YÁ   {Y�´¸] �Æ� Ä]

 �Z§{ {ÂmÁ ¹|� ¶Ì·{ Ä] ±�´e ÉÂm |�Z�»Z¿ dÌ �Á �iY �{±�´e|� �Æ� �Y d§�³ �Y�« Ê]ZË��Y {�Â»   c�Á�� Á
  Ê§� »�Ìºf�ZÅÉ    ÊÀ§ |Ë|m-  Ì³Â¸m ÉY�] É�ÁZÀ§  {�Â» ÊËYÂÅ Á [M |�Z�»Z¿ cY�iY �Y É�¯PeÌ|  .d§�³ �Y�«    �{

Ê�ÅÁ�a   { Ë�´    �Y Ã{Z¨f�Y¾§�ÁMÉ   Y�] ½�|»É    �Y d�§Zv» ¡Z]ZÅÉ  » �{ ±�´e �]Y�] �{ �Â´¿YÌ½Z  ¤eÌÌ�  ¸«YÌº  ¯ �{ �  �Â
½Zf�m�³  ���]{�Â»Ê    ,{Y{ ½Z�¿ ½M lËZf¿ Á d§�³ �Y�«Y�]É    Ã{Z¨f�Y �iR»    �Y Ë ®  �Ìºf�   ±�´e|�    ½�|» cZ£Z] �{

�Â´¿Y  ,Ê»¿YÂe  �ËY�§Y �{ |���YÃ{Á�§Y    Ä¬�À» �{ µÂ�v» ¾ËY cY|Ì·ÂeÄ ·Z�»{�Â»    �{  t��95    |��{À »Ê�Y{   |�Z]
]8[.  Ä ·Z�» �{�{ µZ¬e�a |Ì·Âe �{ É��¿Y ¥��» ¶Ì¸ve ÉY   Ê���]{�Â» ÄÌ¯�e ÉZÌ·Zf¿M ½Zf�YÄf§�³�Y�«   lËZf¿  .d�Y

¥��» É��¿Y �Y|¬» Ä¯ {Y{ ½Z�¿ µZ¬e�a |Ì·Âe �{ Ã|�69 /60949  0Y{Á|u �Y|¬» ¾ËY �Y Ä¯ d�Y �Zf°Å �{ µÁ�Z´»44 
  Á ÊËZÌ¼Ì� ÉZÅ{Â¯ Ä] �Â]�» |��{18/31    ,É��¿Y ÊËY�Z¯ .d�Y µ�Ë{ dyÂ� Ä] �Â]�» |��{24/1   Ã�Æ] Á  É�Á

  É��¿Y66/0  r¼Å .|»M d�{ Ä] µÁ�Z´» �] ¹�³Â¸Ì¯  ¾ÌÀ75/95  ¶]Z«�Ì£ ,É{Á�Á É��¿Y  ¶¯ �Y |��{  Á |Ë|ne9/3 
¶]Z« |��{  |� {�ÁM�] |Ë|ne]9[.    ½Y�Z°¼Å Á Ä¸»Â¯ �´�Ìa]10[    ½Zf��Æ� l¿�] |Ì·Âe �{ Y� É{Z�f«Y ÉZÅ�f»Y�Za Êy�]

 Ä¸¼m�Y ºÆ» É{Z�f«Y �yZ� ¾Ë|Àq Ä ·Z�» ¾ËY �{ .|¿{�¯ Ê���] Y� ½ÔÌ³ ½Zf�Y �{ {Á�´À·�Å ËÄÀZÅ  ,�Ì¤f» ,d]Zi É
  ÉY�]  ÄÀË�Å  Ä]  d ¨À» d^�¿  {Y{  ½Z�¿  ½Z¿M lËZf¿ Á d�Y Ã|� {�ÁM�]  ÄÀË�Å Ä]  d ¨À» d^�¿  Á  �·Zy {Â� ,|»M�{

»�Ì¾ZÅ  \Ìe�e Ä] ��Âf» Á ±��] ,®qÂ¯ É25/1  ,29/1    Á35/1  Ä^�Zv»Ã|�  d�Y.    ¾Ë|ËM  ½Y�Z°¼Å Á]11[  ���] Ä]Ê 
  ¥��»  Á  É��¿Y  ÊËY�Z¯�yZ�ÉZÅ  ·Âe  É{Z�f«Y É��¿Y  ÊËY�Z¯ {Y{  ½Z�¿  ZÆ¿M  lËZf¿  .|ÀfyY{�a  ÄÌ¯�e  �{  \Ì�  |Ì

  {Á|u �{ \Ì� |Ì·Âe �{ Ê§��»36/1    Á �Å Ä] {Â� d^�¿ ËÄÀ  ·Âe ÉY�]Ì|  Y �{ Ë¾   {Á|u �{ Ä¬�À»  15/1   Ä]d�{ Ã|»M  
d�Y.  Ê¸ ¿Zy    Á½Y�Z°¼Å  ]12[    �Ì¿ �ÅÁ�a �{Ê  ��^·Y ½Zf�Y �{  ���] Ä]Ê  ��¿YÉ   §��»Ê    �{ Ë®    �Zf°ÅÁ{�³ |Ì·Âe   �«YÁ

  ½Zf��Æ� �{  ½Z¬·Z�|ÀfyY{�aZf¿ . Ë l  ¬veÌª    {Y{ ½Z�¿ ½Z¿M  �Y �Ì] Z] ¾Ë�À]40   ¾Ë�eÓZ] ,Ê§��» É��¿Y ¶¯ �Y |��{
  ½ZÌ» �{ Y� ºÆ�Ã{ZÆ¿ZÅ  .d�Y Ã{Y{ �Z�fyY {Ây Ä]  

 �¼m|À]É    \·Z�» ©Â§�¯~·Y  ½Z�¿Ã|ÀÅ{  d�Y  ½M    �{  Äq�³Y  Ä¯µZ�ZÅÉ    �ÌyYÄ]É�Ì³�Z¯  Ä¿Z»Z�ZÅ É
±�´e|�   Ä]½YÂÀ�    [Â�v» µÂ�v» d§Y �Y É�Ì³Â¸m �{ �Ë|] �Á� ®Ë Ê» {Â�    cZ¬Ì¬ve ÁÉ�iR»   ÄÀÌ»� �{ �Ì¿

Ê]ZË��YÉZÅ    ¾ËY ÊÀ§Ä¿Z»Z�ZÅ    �Ì¿.d�Y Äf§�Ë~a c�Â�    ¾ËY {ÂmÁ ¾ËY ZËM Z»YÄ¿Z»Z�ZÅ    É��¿Y ÃZ³|Ë{ �Y–   É{Z�f«Y
ÄÌmÂe�Ë~a  �Â�À» ¾Ì¼Å Ä] .|Àf�Å    Ä¿Z»Z� ®Ë �»Zm Ê]ZË��Y Ä] ��Zu Ä ·Z�» �{±�´e|�    É{Z�f«Y Á É��¿Y ÃZ³|Ë{ �Y
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  �{  Ê«�� ½ZnËZ]�}M ½Zf�Y �{ Â·M{�� |Ì·ÂeÄfyY{�a Ã|�    ®Ë }ZzeY Ä] ½YÂf] 0ZfËZÆ¿ Ze .d�Y d�ZÌ� É�Y~³   �{ Ê¸¯

 ¾ËY �Y Ã{Z¨f�Y Z] �Z^e�YÄ¿Z»Z�ZÅ  .|Ì�� �Â�¯ cZ£Z] �{  
  

�Á� Á {YÂ» ZÅ  
  ÃZ´f�{±�´e|�    ¶Ì°�e  Ä¯  d�Y  ­Â�  kYÂ»Y  |·Â»  ®ËÄ¿Y{ÉZÅ    ¶fz»  Y�  Âm  �{  ±�´e Ê»|À¯  Ä¿Z»Z�  .

±�´e|� ÉY�]  É�Ì³Â¸m  ZË  �ÅZ¯  \Ì�M  |Ë|�  Ä]  cÓÂ�v»  ,É��ÁZ�¯  ½Z°»ÉZÅ  ,Ê»Â¼�   Ä��Â»ÉZÅ   ,Ê¼¸� 
d¯��ÉZÅ  Êf·Á{  Á  Ê�Â�y  Á  Ã�Ì£  Ã{Z¨f�Y{�Â»    �Y�«Ê»d§�³  Ã�Á�»Y ,ÃZ´f�{ÉZÅ  ±�´e|�  Y� Ê¯Â� kYÂ»Y ,
  |Ì·ÂeÊ»|ÀÀ¯    Ä¯ ½Z§Â�ÉZÅ    ¶fz» Y� Ê³�´e Ê»|ÀÀ¯  \mÂ» Á |Ì·Âe ½ZeÂ] ZË ¾¸Ìf�Y �Z³ �Y Ã{Z¨f�Y Z] kYÂ»Y ¾ËY .

Ê»|¿Â�    Ê¯Â� kYÂ»Y Ä¯Â«É�e    Ä  ̄{Â� |Ì·Âe ±�´e|� ÃZ´f�{ ��Âe É�f�Ì] �¿Z¯�§ ½Y�Ì» Z] ÁÄ]�Â�  ¶]Z«ÆmÂeÊ 
Y É�Ì³Â¸m �{ |�� Á ¶Ì°�e �Ä¿Y{ÉZÅ  d�Y �iR» ±�´e.  

 Ä¿Z»Z�±�´e|�  Ä ·Z�»{�Â» )d¯�� �¿Y{½ZÌÀ]  �ËZÀ� ±�´e ¾ËÁ�Y( :  
¹�Ì¿Z°»  {�¯�Z¯  ÃZ´f�{ : 

Ä]c�Â/� 0Ô»Z¯ Y�] |À¼/�ÂÅÉ  f/�z¿Ì¾  ¿{ �{ �Z]ÌZ uY��Ê  ÁÄfyZ/�Ã|/�  d/�Y  .  Ä¿Z»Z/��Â¯~»   d�Z¨u dÆm
��ÁZ�¯ cZ£Z] ,��Y�»É,  �Æ� ¾¯Z»YÉ,  f À� ¾¯Z»YÊ)¯�ZaÌ²À  d¯��ÉZÅ  Á�{Ây�Z�É  £ ÁÌÃ��M �Y (Ì\    c�Z�y Á

/�Z¿Ê   ��Z] �YÄ¿Y{ÉZÅ   ±�´eÄfyZ/�Ã|�  f�Y �Z³ �Zn¨¿Y Z] Ä¯Ì¾¸  �{ Ë® �¨v»Ä Á �Zn¨¿Y ËÃ� ·Âe dÆm (�Âf¯Y�)Ì|  Á
£ cÂ/� kYÂ»Y �Z/�f¿YÌÃ�  ZÅ�]Y ¶yY{ Ä]É �|ÀeÉ �� �Y Ä¯ Ëª Y Ë {Zn  �{ º�ÔeµZf/�Ë�¯ÉZÅ   ËzÊ ½|/� ¶fz» h�Z] ,

 |�� |¿Á�Ä¿Y{ÉZÅ  ±�´eÊ»|¿Â� ÄfyZ�Ã|� .d�Y Ä¿Â¼¿ÉY  ÃZ´f�{ �Y\�¿Ã|�  ¶°� �{1  ½Z�¿Ã{Y{Ã|� .d�Y  

 
 ¶°�1-   Ä¿Â¼¿\�¿ Ã|�  Ä¿Z»Z�±�´e|�  d¯���¿Y{½ZÌÀ] ZÀ�Ë� Á�Y ±�´eË ¾  

�Á� :ÃZ´f�{ �Z¯  
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Z]  ¸�Ì ®  ��¿Y Á c�|«�a kYÂ»Y ÃZ´f�{É  �Zn¨¿Y �Y ¶�Zu  h�Z] , Ë¿ÂÌ�Y�Ì ½Â   ºeYZÅ  |^e Á Ë¶    Ä] ZÆ¿M ½ÂËÉZÅ    d^j»

  Á�ÅZ¯  ¥ÔfyY �¿ZfaÌ¶   ]Ì ¾  Ó ËÄZÅÉ    ZÅ�]Y ¦¸fz»»Ê {Â�¸� Z]  .Ì®  �Zn¨¿Y Á ÃZ´f�{  kYÂ»Y ,c�|«�a  ·ÂeÌÃ|�|  Ä] ,
  }Â¨¿ ZÅ�]Y ¶yY{ Ê»|ÀÀ¯  Y ZÆ¿M �{ }Â¨¿ Z] Á �   ºÅ Ä]  aÌ¾f�Â    ½{Â¼¿ |�� ÁµZf�Ë�¯ÉZÅ   Ä¿Y{ÉZÅ  ³Â¸m ±�´eÌ �É  

Ê»|ÀÀ¯  Y Ä] . Ë¾    kYÂ»Y Ä¯ c�Â�Ã|�|Ì·Âe    h�Z]º�Ôe  |� Ë|    Áa Êa�{Ê   � cY�} Ë�  )ª¸ »Ã��«ZÅÉ    ({�� ©Â§  �{
½M  uZ¿ÌÄ Z�§ �Y Ê» |¿Â� Y Ä¯ Ë¾ ���·ZÅ   ºuY�» ºÅ Ä] a Ì¾f�Â ^� Á duY�Ì Ê  {�³ �Â¯~» cY�} ËÃ|   h�Z] Á ºÅ Ä]  

� Ë  �ZfyZ� ¾fzµZu �{  ³�´e cY�} Â¼¿ Á |��Ê  ¬� ÁÌº    ZÆ¿M ½|�» Ê|¿{�³  |] Á Ë¾   e�eÌ\    �ÅZ¯ h�Z]¶]Z« Ä�uÔ» 
|^e Á ±�´e ½Y�Z] Ë¶ M�§ Ë|À ·Â¼ » ½Y�Z] ��Z] Ä] ±�´e ��Z]Ê   ¦Ì¨y ¥�] ��Z] ZË »Ê|¿Â� .  

Z]�}M ½Zf�Y Ë½Zn   «��Ê  Ä]  ½YÂÀ� Ë°Ê  \�« �YÉZÅ  ·ÂeÌ|  Y [�£ µZ¼� �{ Â·M{��Ë½Y�  ¼Å Ä]  .d�Å s��»Ì¾  
·{Ì¶  YË¾    �Â¯~» ½Zf�Y Ä] Ä ·Z�»Ã|��¯�¼f»    cZ�Ô�Y .d�Y�ZÌ¿{�Â»  YË¾  ¬veÌª   �� �Y Ëª  �Â�u Ä mY�»É  ¼°e ÁÌ¶ 

85  Z� �{ ½Zf�Y ¦¸fz» ª�ZÀ» �{ Â·M{�� ½Y�Y|£Z] �Y Ä»ZÀ���aµ  £Z]Ê  99-1398   �¼m�ÁMÉÃ|�  Y �Y Ä¯.d�Y Ë¾ 
  {Y| e25    �Y|£Z]  Ä¿Z»Z� ÉY�Y{±�´e|�    d¯�� �¿Y{½ZÌÀ]  ZÀ� Ë �  Á�Y ±�´e Ë¾    ¾¼� �{ .|¿{Â]u ,¶^«Ì¾   �Y | ] Á

¼°eÌ¶  ¿ Ä»ZÀ���aÌ�  \uZ� Z]  Ä¬�À» ½Y��¿���]{�Â»Ê  ��ÁZ�¯ {ZÆm Ã�Y{Y �{É,  ��ÁZ�¯ cZ»|y �¯Y�»É,  cZ��R» 
¬veÌcZ¬    �Â�¯Àr¼Å Á Ì¾  ¿ÁZ eÊZÅÉ  ��ÁZ�¯ cZ»|yÉ,  ¯ {�Â» �{Ì¨Ìd    Á Ä»ZÀ���a x�Za  Ä^uZ�» ½Y�Y|£Z] ÊËZÅ  

 { Á |� ¹Zn¿Y ËÃZ³|ZÅ   �Á {�Â» �{ ½Z¿M cY��¿ ÁÌd  �Y|£Z] ¶WZ�» ÁÉ  Â·M{��� ,Ì ÃÂ  Z� Á �Y�Z] ,cZ»|y ÄWY�Y Ë�   ¶WZ�»
Za d�Y �¯} Ä] ¹�Ó .d§�³ �Y�« ���a {�Â» ËZÊË  �Á� �Y Ã{Z¨f�Y Z] Ä»ZÀ���a ÉZ¨·M¿Á�¯ e wZ^ÌÌ¾  �]Y�] Á94  |��{

.{Â]  
Y�Y{ ½Y�Y|£Z] Ä ·Z�»  ¾ËY �{É    Ä¿Z»Z� Ä]c�Â�  �Z¼���É  ���]{�Â»Ê  ÓZ] {Y| e  Ä] ÄmÂe Z]  Z»Y ,|Àf§�³ �Y�« É  

» �Y Ä¿Z»Z� |«Z§ ½Y�Y|£Z]Ì½Z    ZÆ¿M Ä]c�Â�    Ä¿Â¼¿Ã{Y{ �Y{�]É  ~a c�Â� Ëd§�  |] Ä¯ Ë ¾ À»�Â�    ½Y�¯Â¯ �Á� �Y]13[ 
Ã{Z¨f�YÃ|� Y) Ä�]Y� �{ Ä¯ ,d�1 (Ä]c�Â�  �Â�^»ÄWY�YÃ|� d�Y : 

)1 (  22

2

)()1(
)(

tsdN
tsNn
×+−

×
=

 
  ½M �{ Ä¯N  ,Ã�Y|¿Y Ä »Zm É�Z»M ZË  {Y| e     ,(½Y�Y|£Z]) ½Y��ÁZ�¯t  \Ë�� ½ZÀÌ¼�Y ¶]Z«µÂ^« Ä¯ Z] ��§ µZ»�¿ 

½{Â] d¨� �Ë�Âe  ��¿{�Â»  �Y µÁ|m  t    d¿{ÂÌf�Yd�{ Ä]    .|ËZÌ»2S�¿ZË�YÁ {�ÁM�] , d¨� Ä ·Z�»{�Â»  �{  Ä »Zm 
Ä¯ �{  ZnÀËY �¿ZË�YÁ  �yZ�ÉZÅ É��¿Y  �{  Ä¬�À» Ä ·Z�»{�Â»   ,d�Yd   (½ZÀÌ¼�Y Ä¸�Z§ ¦�¿) [Â¸�» Ê·Z¼fuY d«{
  Án  ºnu    Ä¿Â¼¿Ê»|�Z]    �ÅÁ�a ¾ËY �{ Ä¯58    �Y Ä¿Â¼¿ Ä] �f�Ì] ½ZÀÌ¼�Y ÉY�] Z»Y ,|� {�ÁM�]60    �Y|£Z]eÓYR� �{ Ê

Ã{ZÆ¿ {�Â»  |Ì·Âe  É{Z�f«Y ¶WZ�» Á Ê§��» ÉZÅÂ·M{�� .|� Ã|Ì��a ,  25    �Y|£Z]  Ä¿Z»Z� ÉY�Y{ ±�´e|�   ¾ËY Ä]  �Ì¿
 0ZfËZÆ¿ Á Ã{Á�§Y Ä�Â¼n»85  �Y|£Z]���]{�Â»Ê .|Àf§�³ �Y�«  

Ã{ZÆ¿ZÅ  ÉÃ{Z¨f�Y{�Â»    Ã|¿Zf� ¶Ì¸ve Ê]ZË��Y ÉY�] Ã|¿Zf� Á µÂ�v» |Ì·Âe �{ -    Ä] Ã{ZÆ¿��¿Y  .|¿|� ¶Ë|^e É
µ{Z » �Y Ã{Z¨f�Y Z] ÊmÁ�y Á É{Á�Á É��¿Y ¾Ì¼ze ÉY�]Ã{ZÆ¿ É��¿Y ÉZÅ�¿Y Ä]  Ã|¿Zf� Á ZÅ  ¶Ë|^e t�� |uYÁ �{ É�

  .|¿|�µ{Z »ZÅ É��¿Y ÉÃ{Z¨f�Y{�Â»  µÁ|m �{1 ÄWY�YÃ|�|¿Y .  
 µÁ|m1- ºÅ É��ÁZ�¯ cÓÂ�v» |Ì·Âe ÉY�] É��¿Y ÉZÅ��Y  

Ã|¿Zf�/Ã{ZÆ¿  |uYÁ  
ºÅ  É��¿Y ��Y

 (|uYÁ �] µÁ�Z´») 
�]ZÀ»  

 ¦·Y-  Ã{ZÆ¿ZÅ  
1-  �Z¯ ÉÁ�Ì¿   d�Z� �¨¿ 96/1 ]14[  
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2- �Z»Ì¾cÓM ¹�³Â¸Ì¯ 7/142 ]15[  
3-  µ�Ë{ dyÂ�  �fÌ· 31/56 ]16[  
4-  ¾¸Ìf�Y  ¹�³Â¸Ì¯ 74/50  ]17[  
5-  ÉZÅ{Â¯

ÊËZÌ¼Ì�  
¹�³Â¸Ì¯     

½�Á�fÌ¿ :(¦·Y    44/66  ]18[  
 �¨�§ :([    44/12  ]18[  

ºÌ�Zfa :(k   15/11  ]18[  
6-  Ê»Y{ {Â¯ ¹�³Â¸Ì¯ 3/0 ]16[  
7- ¹Â¼�  ¹�³Â¸Ì¯ 120  ]16[  

8-  ÄfÌ�Ë�f°·Y  
 cYÁÂ¸Ì¯

 d�Z� 
93/11  ]16[  

     
 [- Ã|¿Zf�    

1- Â·M{��  ¹�³Â¸Ì¯ 9/1 ]19[  

 ºÆ» �Y Ê°Ë�yZ� ¾ÌÌ e ,É��¿Y ¶Ì¸ve |ÀËM�§ �{ cZ»Y|«Y ¾Ë�e  É��¿Y ÉZÅÊ»|�Z]  ¾ËY �Y Ã{Z¨f�Y Z] .�yZ�ZÅ 
  ½Z°»YZ¬»Ä�Ë  ÉÄ¿Z»Z�ZÅÊ» ºÅY�§ ¦¸fz» É  ¾ËY �Y Ê� ] .|ËM�yZ�ZÅ    É��¿Y dÌ �Á �Y �»Zm dyZÀ� ½Z°»Y Ä¯

  ºÅY�§ Y� d À� Á É��ÁZ�¯ �{» ÊÃ�Æ] ,É��¿Y d^�¿ ¶»Z� |¿�ÁM  ,É��¿Y É�ÁÃ�ËÁ É��¿Y  Ã{Á�§Y ÁÉ��¿Y �·Zy É 

Ê» |À�Z]]20[.  ªË�� �Y \Ìe�e Ä] Ä¯�]YÁ� )2) Ê·Y (5 (d�{ Ä] »Ê|ÀËM: 

)2 (  
in

out

E
EER =

  
)3 (  

inE
YEP =

  
)4 (  

Y
ESE in=

  
)5 (  inout EENEG −=  

¿M  �{ Ä¯ZÆ  ,outE  ÊmÁ�y É��¿Y  (�Zf°Å �]  µÁ�Z´»  \�u�])  ,inE    É{Á�Á É��¿Y  ,(�Zf°Å �]  µÁ�Z´» \�u�])Y  
  µÂ�v» {�°¸¼�,(�Zf°Å �] µÁ�Z´» \�u�])  ER    d^�¿É��¿Y  )| ] ½Á|](  ,EP   Ã�Æ] É��¿Y É�Á   �] ¹�³Â¸Ì¯ \�u�])

(µÁ�Z´»  ,SE    Ã�ËÁ É��¿Y  (¹�³Â¸Ì¯ �] µÁ�Z´» \�u�])  ÁNEG  Ã{Á�§Y  É��¿Y �·Zy É(�Zf°Å �] µÁ�Z´» \�u�]) 
Ê».|À�Z]  

  Ê» Y� É��¿Y É��¿Y Ä] ½YÂe  ,ºÌ¬f�»�Ì£ ,ºÌ¬f�» ÉZÅ |ne Ë|~a Ë�    Á|ne Ë|~aZ¿ Ë�   �¬eÌº|À]  {Â¼¿ É]21[  .  É��¿Y
 |Ì·Âe �{ ºÌ¬f�»Â·M{��  É��¿Y ¶»Z� dyÂ� ,É�³�Z¯ ÉÁ�Ì¿ ÉZÅ ¾¸Ìf�Y ,µ�Ë{  Ã{Â] ÄfÌ�Ë�f°·Y Á·Zu�{ÊÄ¯  É��¿Y

É��¿Y ¶»Z� ºÌ¬f�»�Ì£¾Ì�Z» ÉZÅ  ¹Â¼� Á Ê»Y{ {Â¯ ,ÊËZÌ¼Ì� ÉZÅ{Â¯ ,cÓM» Ê|À�Z]  É��¿Y ¾ÌÀr¼Å .|ne Ë|  ~a Ë�  
É��¿Y ¶»Z�  Ã{Â] Ê»Y{ {Â¯ Á É�³�Z¯ ÉÁ�Ì¿ ÉZÅ ·Zu�{ÊÄ¯    É��¿Y|ne Ë|  ~aZ¿ Ë�  É��¿Y �] ¶¼f�»¾Ì�Z» ÉZÅ  ,cÓM

dyÂ� µ�Ë{ , ,¾¸Ìf�Y .|¿{Â] ÄfÌ�Ë�f°·Y Á ¹Â¼� ,ÊËZÌ¼Ì� ÉZÅ{Â¯  
�yZ�  É{Z�f«Y ÉZÅÄ ·Z�»{�Â»    ¶»Z� �z] ¾ËY �{  ¶¯ ,�·ZyZ¿ |Ì·Âe ���Y�Å ËÄÀZÅÉ   Á �·Zy {Â� ,|Ì·Âe

 ÄÀË�Å Ä] d ¨À» d^�¿Ê»|�Z]Á� �Y \Ìe�e Ä] Ä¯ .)  �]Y6) Ê·Y (9 (¶]Z«Ä^�Zv» Ê»|�Z] ]20[ :  
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)6 (  
) µÂ�v» d¼Ì«¹�³Â¸Ì¯ �] µZË� (×  ¹�³Â¸Ì¯) µÂ�v» {�°¸¼��Zf°Å �] (�·ZyZ¿ |Ì·Âe ���Y =   µZË�)

�Zf°Å �] (  

)7 (  
ÄÀË�Å µZË�) �Ì¤f» ÉZÅ�Zf°Å �] ( + ÄÀË�Åd]Zi ÉZÅ ) µZË��Zf°Å �] = (ÄÀË�Å ¶¯|Ì·Âe ÉZÅ  µZË�) �]

�Zf°Å (  

)8 (  
ÄÀË�Å ¶¯ µZË�) |Ì·Âe ÉZÅ�Zf°Å �]( -  µZË�) �·ZyZ¿ |Ì·Âe ���Y �Zf°Å �] ( = �·Zy {Â� µZË�) �]

�Zf°Å (  
)9 (  ÄÀË�Å ¶¯ µZË�) |Ì·Âe ÉZÅ�Zf°Å �]( /  µZË�) �·ZyZ¿ |Ì·Âe ���Y �Zf°Å �]ÄÀË�Å Ä] d ¨À» d^�¿ = (  

ÄÀË�Å ¹Ô«Y �Y Äf�{ ½MÄÀË�Å ,{�Y{ µÂ�v» ½Y�Ì» Ä] Ö´f�] ZÆ¿M �Y|¬» Ä¯ ÕY  ¥Ôy�] .d�Y |Ì·Âe �Ì¤f» ÕZÅ
ÄÀË�ÅÄÀË�Å �Y Öy�] ½Y�Ì» ,�Ì¤f» ÕZÅ¶Ì°�e ¹Ô«Y ¾ËY .{�Y|¿ Ö´f�] µÂ�v» t�� Ä] |Ì·Âe ÕZÅÄÀË�Å Ã|ÀÅ{ ÕZÅ

ÄÀË�Å ¾ËY Ä�Ì¼Å Ä¯ d�Y{ ÄmÂe |ËZ] .d�Y |Ì·Âe d]ZiÃ{ZÆ¿ Ä] �¬§ ZÅÖ¼¿ �Â]�» d]Zi ÕZÅ  ¶j» Ö»Ô«Y Ä°¸] ,{Â�
ÄÀË�Å ¾ËY L�m �Ì¿ ¶Ì^« ¾ËY �Y Õ{�YÂ» Á Ä¼Ì] ªu ,cZÌ·Z» �YÂ¿Y �Y Öy�]Ä] ZÅÖ» [Z�u |ÀËM]22[ .  

  �¯} Ä] ¹�Ód�Y  ,Y cZ^�Zv» ¹Z¼e¾Ë  Ä ·Z�»  ¹�¿ �Y Ã{Z¨f�Y Z]  Ã{�f�³ Äv¨� �Y�§YExcel    Äz�¿2019    ÁSPSS   Äz�¿
25  {�³ ¹Zn¿Y|Ë.  

  
  
  
  

hv] Á lËZf¿  
) µÁ|m2 § �Y|¬» ,(Ì� Ë°Ê  Ã{ZÆ¿ÉZÅ  Ã{Z¨f//�Y{�Â» �{ |Ì·Âe  µÂ//�v» Â·M{�� Y� Ä] ÃY�¼Å  µÂ//�v» É|Ì·Âe �{ 

|uYÁ   t�/� Á µ{Z » É��¿Y  �Â]�»  Ä] ¿M±�´e|/� Ä¿Z»Z/� ÉY�Y{ Á ¹Â/��» cZ£Z] ÉÂË�ZÀ/� Á{ �{ ZÆ, ½Z/�¿ Ê»|Å{ .
 lËZf¿  Ä]d/�{Ã|»M,  �´¿ZËZ¼¿ ½M  d/�Y  Ä¯   Ä¿Z»Z/� �Y Ã{Z¨f/�Y±�´e|/�  h�Z]  �Y É�³�Z¯ ÉÁ�Ì¿ �ËY�§Y540   Ä] d�Z/�
566    ½�Á �ËY�§Y ,�Z/f°Å �Å �{//�Z/»Ì¾cÓM  Ä/]É�Ì³�Z/̄    �Y Ã|///�62/4    Ä/]28/6  ¹�³Â¸Ì¯  �ËY�§Y ,22/0   ¹�³Â¸Ì¯

 �Y Ê§�/�» ÄfÌ/�Ë�f°·Y �ËY�§Y 0ZfËZÆ¿ Á {�Y|¿ {ÂmÁ 0Ô/�Y ¹Â/��» d·Zu �{ Ä¯ ¾¸Ìf/�Y ¥�/�»1630   Ä]1647   cYÁÂ¸Ì¯
 d�Z/�»Ê {{�³  Ä¯ d/�Y Ê·Zu �{ ¾ËY .Ê¸�º£�  É��¿Y ¥�/�» �ËY�§Y h�Z] Ä¿Z»Z/� ¾ËY 0Y�ÅZ� Ä°ÀËYÊ» {Â/� Z»Y .

Ä] Y� |Ì·Âe �Ì´¼/�q �ËY�§Y   .{�Y{ ÃY�¼ÅÄ]É�Ì³�Z¯ »Z/�  Ä¿Z±�´e|/�   {Á|u É{�°¸¼� �ËY�§Y h�Z] ¾ËÁ�Y d¯�/�
1300   Ê»�³Â¸Ì¯Â·M{�� |Ì·Âe   �{Ä¬�À»  »Ê {{�³ , {�°¸¼� �ËY�§Y ¾ËY Ä¯ �«YÁ�{   Á cZ ËZ//� �ÅZ¯ Z]  É�Ì³Â¸m �Y

½|/� {Â]Z¿  µÂ/�v» ±�´e �/�Âe ¶/�Zu ,Ê» {{�³  . Ê«Z ·̂Y �{Ã{ZÆ¿ZÅ   Á ÊËZÌ¼Ì/� ÉZÅ{Â¯ ,µ�Ë{ dyÂ/� ¶»Z/� Ä¯
¹Â¼/� Á Ê»Y{   .d/�Y Ã|¿Z» d]Zi ÂË�ZÀ/� Á{ �Å ÉY�] ZÆ¿M ½Y�Ì» ,d/�Y|¿ É�ÌÌ¤e É��ÁZ/�¯ ÉÂ´·Y Ä°ÀËY d¸� Ä] �Ì¿

  Ä¿Z»Z//� ÉY�Y{ Á ¹Â//��» cZ£Z] ÉY�] Ê§�//�» ¶¯ É��¿Y \Ìe�e ¾Ë|]±�´e|//�   {Á|u \Ìe�e Ä]47622   Á48123 
 Ë{ ÉÂ� �Y .|Ë{�³ Ä^�Zv» �Zf°Å �] µÁ�Z´»Â·M{�� |Ì·Âe ÊmÁ�y É��¿Y �Ì¿ �´ ]  \Ìe�e Ä] ÂË�ZÀ� Á{ ¾ËY ÉY�10089 

 Á12616   µÁ�Z´»�Zf°Å �]  .|»M d/�{ Ä]Ä]½ZÌ]�´Ë{  Ä¿Z»Z/�±�´e|/�  ¾ËÁ�Y d¯�/�Ê¸�º£�  �ËY�§Y Ë®|/��{É 
 �ËY�§Y ,¹Â��» cZ£Z] Ä] d^�¿ É��¿Y ¥��»25 .{�Y{ ÃY�¼Å Ä] �Ì¿ Y� ÊmÁ�y É��¿Y É|��{  

 µÁ|m2-  Ã{ZÆ¿ Ê°Ë�Ì§ ½Y�Ì»–  Â·M{�� |Ì·Âe ÉY�] µ{Z » É��¿Y �Ë{Z¬» Á Ã|¿Zf�  

Ã|¿Zf�/Ã{ZÆ¿   (�Zf°Å �] |uYÁ) Ê°Ë�Ì§ �Ë{Z¬»     (�Zf°Å �] µÁ�Z´») µ{Z » É��¿Y  
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 ¹Â��» cZ£Z]  

  ÉY�Y{ cZ£Z]
 Ä¿Z»Z� ±�´e|� 

 ¹Â��» cZ£Z]  
  ÉY�Y{ cZ£Z]

 Ä¿Z»Z� ±�´e|� 
 ¦·Y-  Ã{ZÆ¿ZÅ    

1- ) �Z¯ ÉÁ�Ì¿d�Z� �¨¿ (  540 566   40/1058  36/1109 
2- ¾Ì�Z»(¹�³Â¸Ì¯) cÓM 62/4 28/6  27/659 16/896 
3-  (�fÌ·) µ�Ë{ dyÂ�  189 189  59/10642 59/10642 
4-  ¾¸Ìf�Y(¹�³Â¸Ì¯)  - 22/0   -  16/11 
5-  ÊËZÌ¼Ì� ÉZÅ{Â¯

 (¹�³Â¸Ì¯)  
  

    
 

½�Á�fÌ¿ :(¦·Y  112  112    68/7407  68/7407  
 �¨�§ :([  53  53   32/659 32/659 

ºÌ�Zfa :(k 48  48    20/535 20/535 
6-  (¹�³Â¸Ì¯) Ê»Y{ {Â¯ 20000 20000  6000  6000  
7- (¹�³Â¸Ì¯) ¹Â¼�  11/10 11/10   20/1213 20/1213 
8- ) ÄfÌ�Ë�f°·Y¯ÌcYÁÂ¸ 

 d�Z� (  
1630 1647 

 90/19445 
71/19648 

       
  ¶¯ Ê§��» É��¿Y

 (µÁ�Z´»)  
- - 

 56/47621 
38/48123 

       
 [- Ã|¿Zf�      

1- Â·M{��  5310 6640   10089  12616 

  
  

  ¶°/�2  �Y ®Ë �Å |/��{Ã{ZÆ¿ZÅ  Ä¿Z»Z/� ÉY�Y{ Á ¹Â/��» ÉZÅÂË�ZÀ/� �{ Y� Â·M{�� |Ì·Âe ¶¯ É��¿Y ¥�/�» �{
±�´e|�  ½Z�¿»Ê|Å{.  
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بیوسیستم  )١۴٠٠(مکانیک
  

 

 
 

 
 ¶°�2-   Ã{ZÆ¿ �Y ®Ë �Å ºÆ� ±�´e|� Ä¿Z»Z� ÉY�Y{ Á ¹Â��» cZ£Z] �{ Â·M{�� |Ì·Âe |ÀËM�§ Ê§��» É��¿Y ¶¯ �{ ZÅ  

½Z¼Å�Â�    ¶°/� �{ Ä¯2  ½ZÌ» �{ É��¿Y �Ë�Âe ÉÂ´·Y ,d/�Y �z/�» �Ì¿Ã{ZÆ¿ZÅ  {ÂmÂ» ÉÂË�ZÀ/� Á{ ¾Ì] �{
  {ZnËY ÊeÁZ¨e ½Y|Àq¼¿Ê|À¯.   �Y �Ì] Z] ÄfÌ/�Ë�f°·Y40   �Z/�fyY {Ây Ä] Ê§�/�» É��¿Y �{ Y� ºÆ/� ¾Ë�eÓZ] |/��{

»Ê|Å{ cZ£Z] É�ZÌ]M dÆm [M µZ/�vf/�Y ¥�/� �Ì¿ ½M �j¯Y Ä¯ .Ê» {{�³ Ä¯ �Ì¿ ¾¸Ìf/�Y Ã{ZÆ¿ d/�Y �¯} Ä] ¹�Ó .
Ä]½YÂÀ�    Ä¿Z»Z/� Ê¸/�Y dyÂ/�Ã{Z¨f/�Y{�Â»  �Y�«»Ê³Ì {�  �]�{ Y� ¶¯ É��¿Y �Y |/��{ ®Ë �Y �f¼¯ Êfu»Ê³Ì {� .

 ¦¸fz» Ê£Z] cZÌ¸¼� ¹Z/n¿Y ÉY�] �Ì¿ Ä¯ µ�Ë{ dyÂ//�Ã{Z¨f//�Y{�Â» �Y�« »Ê³Ì {� //� Á{ �Å �{ÂË�ZÀ  �Y �Ì] Z]22 
 �Z/�fyY {Ây Ä] Y� É��¿Y ¥�/�» ¹Á{ ÃZ´ËZm |/��{»Ê|Å{  lËZf¿ .½Z/�¿Ã|ÀÅ{  Ä¿Z»Z/� �Y Ã{Z¨f/�Y Ä¯ d/�Y ½M

2113



  

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
  

 
±�´e|//�  Ä]¸¯�Â�Ê  cY�ÌÌ¤eÀ »Ê�Y{É  Äf^·Y .{�Y|¿ ÃY�¼Å Ä] Y� É��¿Y ¥�//�» �{Är¿M Ä¯  Á{ �Å �{ Êf//�ËZ] �Ì¿

ÂË�ZÀ/� �¯ ÄmÂe ½Y|] sÔ/�Y {/�Ìºf/�ZÅÉ   É�ZÌ]MÄ]Á ËÃ�   [M µZ/�vf/�Y ÉZÅ�ÂeÂ»  d/�Y ÊeYÁ{Y ½{Â¼¿ {�Y|¿Zf/�Y Á
 Ã{Z¨f//�Y µ�Ë{ dyÂ//� �Y Ä¯Ê»|ÀËZ¼¿  Ä¿Z»Z//� �Y Ã{Z¨f//�Y Äq�³Y .±�´e|//� Ê»¿YÂe ÃY�¼Å Ä] Y� {�°¸¼� �ËY�§Y |

 �ËZ/� ½Y�Ì» Z»Y |/�Z] Äf/�Y{Ã{ZÆ¿ZÅ ¹�¸f/�» Ä¯ {�Y{ �ZÌ/�] ¶/�YÂ§ Ê¸yY{ Êfu Á Ê¿ZÆm ÄÀÌÆ] �Ë{Z¬» Z] �Ì¿ Ê§�/�» É
�Ìd�Z�Y~³ÉZÅÉ  Á ½Ô¯ Á {�yÆ]ÌÄÀ�Z�É ZÆ¿ ¥��» �Ë{Z¬» ½Zf�Y cZ£Z] ÄÌ¸¯ �{ Ã{Ê»|�Z].  

µZuÄ°¿M  �ÅZ� �{ lËZf¿½Z/�¿Ã|ÀÅ{   Ä¿Z»Z/� ÉY�Y{ cZ£Z] �{ É��¿Y �f/�Ì] ¥�/�»±�´e|/� »Ê|À/�Z] ¾ËY Z»Y .
¼/�eÌº³Ì�É    Ê/���] Ä] �ÂÀ» ÊËZÆ¿�yZ/�ÉZÅ   µÁ|m �{ Ä¯ ,Ã{Â] É��¿Y3   ½Y|]Ã�Z/�YÃ|/�    .d/�Y�Z/�Y �]  ¾ËY

  Ä¿Z»Z//� ÉY�Y{ Á ¹Â//��» cZ£Z] ÉY�] É��¿Y ÊËY�Z¯ ½Y�Ì» ,µÁ|m±�´e|//�   \Ìe�e Ä]21/0   Á26/0  Ä]d//�{ |»MÃ  
 Ä¿Z»Z/� Z] |Ì·Âe Ä¯ d/�Y ½M �´¿ZÌ] Ä¯ ,d/�Y±�´e|/�  É��¿Y �Y|f/�Á{ �f/�Ì]Ê»|/�Z] �ËZ/� �{ ¾ÌÀr¼Å .�yZ/�ÉZÅ 

  Ä¿Z»Z/� dÌ /�Á �Z] �Ì¿ É��¿Y±�´e|/�  d^/�¿    �{ .d/�Y Ã{Â] �fÆ] ¹Â/��» cZ£Z] Ä]Ã�Æ]É�Á    ¹Â/��» cZ£Z] ÉY�] É��¿Y
11/0   Ä¿Z»Z/� ÉY�Y{ cZ£Z] ÉY�] Á µÁ�Z´» �] ¹�³Â¸Ì¯±�´e|/�  14/0  µÁ�Z´» �] ¹�³Â¸Ì¯Ê»|/�Z] Ä¯ .½Z/�¿Ã|ÀÅ{ 

 Ä¿Z»Z/� ÉY�Y{ cZ£Z] �{ Ê§�/�» É��¿Y µÁ�Z´» ®] ÉY�Y Ä] �f/�Ì] |Ì·Âe±�´e|/� Ê»|/�Z] �{ Ä¯ d/�Y Ê·Zu �{ ¾ËY .
  ½Z/�¿ Ã�ËÁ É��¿Y �yZ/�Ã{Y{|/�Ã    cZ£Z] �{ É|Ì·Âe µÂ/�v» ¹�³Â¸Ì¯ �Å ÉY�Y Ä] Ä¯ d/�Y Ê§�/�» É��¿Y ¹Â/��»

  {Á|/u �Ì¿52/1   �f//�Ì] µÁ�Z/́ »Ê»|//�Z/] ½Z/Ì] Y� \/̧�» ¾ËY �Ì¿ ÂË�Z/À//� Á{ �Å ÉY�] �Ì¿ Ê¨À» É��¿Y �·Z/y Ã{Á�§Y .
Ê»|À¯   Ä¿Z»Z/� Z] Äq Ê«�/� ½ZnËZ]�}M ½Zf/�Y �{ Â·M{�� |Ì·Âe Ä¯±�´e|/�  À»�ZÌ¿ ½M ½Á|] Äq Á Ã{Â] Ê¸¯ sÔ/�Y |

  É��¿Y �]ZÀ» ¾f§� ¾Ì] �Y h�Z] ÁÊ» {{�³  �Â/�Â» ¾ËY Ä¯ .½Z¼Å�Â�    ½Y|] ©Â§ �{ Ä¯Ã�Z/�YÃ|/�    �Â]�» �f/�Ì] d/�Y
 Ä]¶�Pf�»  ½{Â]Ä¿Z»Z�ZÅ ¦¸fz» cZÌ¸¼� �{ ®¸Æf�» Á {�Y|¿Zf�Y�Ì£ cYÁ{Y �Y Ã{Z¨f�Y Á cZ£Z] É�ZÌ]M ÉÊ»|�Z] .   

 µÁ|m3- �yZ�e ÉY�] É��¿Y ÉZÅÂ·M{�� |Ì·Â  

 É��¿Y �yZ� |uYÁ 
 ¾Ì´¿ZÌ» 

 ¹Â��» cZ£Z]  
  ÉY�Y{ cZ£Z]

 Ä¿Z»Z� ±�´e|� 
1-  É��¿Y (d^�¿) ÊËY�Z¯  - 21/0  26/0  

2-  Ã�Æ]É�Á  É��¿Y  
  �] ¹�³Â¸Ì¯

µÁ�Z´» 
11/0  14/0  

3- Ã�ËÁ É��¿Y  
  �] µÁ�Z´»

¹�³Â¸Ì¯ 
97/8  25/7  

4-  É��¿Y �·Zy Ã{Á�§Y   �Zf°Å �] µÁ�Z´» 56/37532 -  38/35507 -  

É��¿Y �Â¼n» ÉZÅ¶°//� Ä] É{Á�Á µÁ|m �{ �Ë~aZ¿ |Ë|ne Á �Ë~a |Ë|ne ,ºÌ¬f//�»�Ì£ ,ºÌ¬f//�» ÉZÅ4  ½Z//�¿
Ã{Y{Ã|/�   .d/�Y�]   �Z/�Y ¾ËY��¿YÉZÅÉ  �Y �Ì] ÂË�ZÀ� Á{ �Å �] ºÌ¬f�»31000  Äf�Y{�] �{ Y� µÁ�Z´»·Zu�{ÊÄ¯  �{
��¿YÉZÅÉ    Ä] �Y|¬» ¾ËY ºÌ¬f/�»�Ì£16000  ¶Ì¸¬e ÂË�ZÀ/� Á{ �Å ÉY�] µÁ�Z´»»Ê Ë|]Z �{ .��¿YÉZÅÉ   �Ì¿ �Ë~a|Ë|ne

 {Á|u ZÆÀe7000  ÂË�ZÀ//� Á{ �Å �{ µÁ�Z´»  �Y �Ì] Á Äf//�Y{ ª¸ e Äf//�{ ¾ËY Ä]40000   Ä] �Â]�» µÁ�Z´»��¿YÉZÅÉ 
 �Ë~aZ¿|Ë|neÊ» {{�³ .  

 ¶°//� �{3   �Ë�Âe �Ì¿ .d//�Y Ã|»M�{ �ËZ¼¿ �� » Ä] ÂË�ZÀ//� Á{ �Å ÉY�] É��¿Y �YÂ¿Y½Z¼Å�Â�  �z//�» Ä¯
|Àq cÁZ¨e �Ë�Âe ÉÂ´·Y d/�Y �Y �Ì] ÂË�ZÀ/� Á{ �Å �{ .d/�Y Äf/�Y|¿ Ê¿Y65   {Á|u Á ºÌ¬f/�» Ê§�/�» É��¿Y |/��{

35  ¾ËY Á ºÌ¬f/�»�Ì£ |/��{·Zu �{Ê   �Y �f¼¯ Ä¯ d/�Y15   �Å �{ |/��{�ZÀ/� Á{ ËÂ  �Y��¿YÉZÅÉ   Ã�Æ] �Ë~a|Ë|ne
 {Á|u �{ Á Ã{�]85  dÆm �Ë~aZ¿|Ë|ne �]ZÀ» �Y |��{»PeÌ¾  µZ�vf�Y ,É��¿YÃ{Â¼¿|¿Y.  
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 |m µÁ4- »Ì½Y� ��¿Y �YÂ¿YÉ ·Âe �{Ì |  Â·M{�� 
 (�Zf°Å �] µÁ�Z´») Ê§��» É��¿Y 

 É��¿Y �YÂ¿Y   ÉY�Y{ cZ£Z]
 Ä¿Z»Z� ±�´e|� 

 ¹Â��» cZ£Z] 

82/31411 89/31146 1-  ºÌ¬f�» É��¿Y 
56/16711 67/16474 2- ºÌ¬f�»�Ì£ É��¿Y 

36/7109 40/7058 3-  �Ë~a|Ë|ne É��¿Y 
02/41014 16/40563 4-  �Ë~aZ¿|Ë|ne É��¿Y 

 
 

  
 ¶°�3-   ±�´e|� Ä¿Z»Z� ÉY�Y{ Á ¹Â��» cZ£Z] �{ Â·M{�� |Ì·Âe |ÀËM�§ �{ É��¿Y �YÂ¿Y �Ë�Âe  

  Ä¿Z»Z/� ÉY�Y{ Á ¹Â/��» ÂË�ZÀ/� Á{ �{ Â·M{�� |Ì·Âe É{Z/�f«Y ¶Ì¸ve lËZf¿±�´e|/�   µÁ|m �{5  ]Ì½ZÃ|/�   .d/�Y
�Z//�Y �]  Ä¿Z»Z//� ÉY�Y{ cZ£Z] �{ |Ì·Âe �·ZyZ¿ ���Y ,{�°¸¼� cÁZ¨e Ä] ÄmÂe Z] lËZ/f¿±�´e|//�  {Á|u �{532 

.d�Y Ã{Â] ¹Â��» cZ£Z] �Y �Ì] µZË� ½ÂÌ¸Ì»  
 µÁ|m5-  ¶Ì¸veÂ·M{�� |Ì·Âe É{Z�f«Y  Ê«�� ½ZnËZ]�}M ½Zf�Y �{ 

  ÉY�Y{ cZ£Z]
 Ä¿Z»Z� ±�´e|� 

 ¹Â��» cZ£Z] |uYÁ  �yZ� É{Z�f«Y ÉZÅ 

40000 40000 
  �] µZË�
¹�³Â¸Ì¯  

1-  Â·M{�� d¼Ì« 

2656000000 2124000000   �Zf°Å �] µZË�  
2-   |Ì·Âe ���Y

 �·ZyZ¿ 
1025610000 1025330000  �Zf°Å �] µZË�  3-  ÄÀË�Å�Ì¤f» ÉZÅ 
663621667 662805000  �Zf°Å �] µZË�  4-  ÄÀË�Å d]Zi ÉZÅ 

1689231667 1688135000  �Zf°Å �] µZË�  
5-  ÄÀË�Å ¶¯  ÉZÅ

|Ì·Âe  
966768333 435865000  �Zf°Å �] µZË�  6-  �·Zy {Â�  

57/1  26/1  -  
7-   Ä] d ¨À» d^�¿

ÄÀË�Å  
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  Ä¯ d/�Y Ê·Zu �{ ¾ËY�Å ËÄÀZÅÉ  ¶Ì·{ Ä] �Ì¤f» Á d]Zi/�PeÌ�  ¾ÌÀr¼Å Á Ä¿Z»Z/� ¾ËY»PeÌ¾  dyÂ/� Á É�Y|Æ´¿ Á

  �Y �f¼¯ ¹Â//��» cZ£Z] ÉÂË�ZÀ//� �{ ½M �Y  cZ£Z]Y�Y{É   Ä¿Z»Z//�±�´e|//�   Á{ �Å ÉY�] �Y|¬» ¾ËY Äf^·Y .d//�Y Ã{Â]
 ,ÃZ´f//�{ |Ì¨» �¼� µÂ� ½{Â] ÓZ] .d//�Y Ã{Â] |//��{ ®Ë �Y �f¼¯ �Ì¤f» Á d]Zi ÄÀË�Å É�Y|Æ´¿ Á �Ì¼ e ¾ÌËZa ÄÀË�Å

 Á ½M½Á�¬»Ä]Ä§�/�   ¾ËY {ZnËY ¶ËÓ{ Ã|¼� �Y Ê§�/�» dyÂ/� ½{Â]f¿ÌÄn ·Zy {Â/� ¾ËY�]ZÀ] .d/�Y Ã{Â] �Y ¶/�Zu �
Â·M{�� �Zf°Å ®Ë |Ì·Âe    {Á|u �{ ¹Â��» cZ£Z] ÉY�]436 »Ì¸Ì½Â    Ä¿Z»Z� ÉY�Y{ cZ£Z] ÉY�] Á µZË�±�´e|�  {Á|u

967 ¶//�uZ/» .d//�Y µZ/Ë� ½ÂÌ¸Ì»   Y� lËZ/f¿ ¾ËYÊ»½YÂe   �ËY�§Y25  .d//�¿Y{ Ä/ÀË�Å Ä/] d/ ¨À» �yZ//� É|//��{  
|] Ë¾c�Â//�  �Y �yZ//� ¾ËY ½Y�Ì» Ä¯26/1    Ä] ¹Â//��» cZ£Z] �{57/1    Ä¿Z»Z//� ÉY�Y{ cZ£Z] �{±�´e|//�  Ã|Ë{�³

 Á Ê£Z] cÓÂ/�v» �{ ÊËZÆ¿ µÂ/�v» ½{Â] |À¼/���Y .d/�Y���YÃ{Á�§Y   ÊËZÆ¿Y ËÃ|/�{Zn Y Ã|/� h�Z] ZÆ¿M �/�Âe  d/�
 ZeÄ¿Z»Z�YÉ  Á º°v» ¾ÌÀq |¿YÂf] �Â¯~» Ä¿Z»Z� |À¿Z¼Åµ|f�»  Y� É{Z�f«Y Á ÊËY�mY ÄÌmÂef�Y{�]�{Ä .|�Z]  

  
ÄnÌf¿É�Ì³  

  �ÅÁ�a ¾ËY �{ d¯�/� ±�´e|/� Ä¿Z»Z/��¿Y{½ZÌÀ] ZÀ/� Ë � Á�Y ±�´e Ë¾  Á É��¿Y ÃZ³|Ë{ �Y |Ì·Âe �{ É{Z/�f«Y
Â·M{��   Ê]ZË��Y {�Â»Ä/f§�³�Y�« d//�Y.   �Z/f°Å �Å �{ Â·M{�� |/Ì·Âe ÉY�] Ê§�//�» É��¿Y ¶¯ {Á|u47622    µÁ�Z/́ »

  Á ¹Â/��» cZ£Z] ÉY�]48123  µÁ�Z´»    Ä¿Z»Z/� ÉY�Y{ cZ£Z] ÉY�]±�´e|/�  �{ Ä¯ d/�Y Ê·Zu �{ ¾ËY .|»M d/�{ Ä]
 Ä¿Z»Z/� ÉY�Y{ cZ£Z]±�´e|/� Ê¸�º£�  {Á|u �{ �Ì¿ {�°¸¼� �f/�Ì] Ê§�/�» É��¿Y25  �§Y |/��{  �ËY .d/�Y Äf/�Y{

±�´e �Y µÂ/�v» �¨u  ¾ËY Ê¸/�Y ¶Ì·{Y  ÂË�ZÀ/� Á{ �Å �{ Z»Y É��¿Y ¥�/�» ÉÂ´·Y .d/�Y Ã{Â] ÊËZÆ¿ {�°¸¼� �ËY�§
 �Y �Ì] Z] É�ZÌ]M cZÌ¸¼� �{ ¥�/�» �Y Ê/�Z¿ ÄfÌ/�Ë�f°·Y Á Äf/�Y{ ÊÆ]Z/�» dÌ /�Á40  |/��{/�¿�|/�Ì¾ Ã{ZÆ¿ZÅ É��¿Y É
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Abstract 

In this study, energy consumption and economic indices of apricot production were studied in East Azerbaijan province 
in two scenarios of conventional orchards and orchards with anti-hail system of “Danesh-Bonyan Ervin Hail Industries 
Company". The required data were obtained through face-to-face referral and completion of 85 questionnaires from 
orchardists in the area. The results showed that the total amount of energy consumed in conventional orchards and 
orchards with anti-hail system is about 47622 and 48123 MJ ha-1, respectively, and the amount of output energy is 10089 
and 12616 MJ ha-1, respectively. Electricity with more than 40% had the highest share in energy consumption in both 
scenarios. Energy use efficiency for the conventional orchards and orchards with anti-hail system is 0.21 and 0.26, 
respectively, which shows that despite the a little bit more energy consumption in the anti-hail system, while protecting 
the product, can increased the energy use efficiency about 24% in orchards of the province. The results of energy forms 
also show that in both scenarios, about 65% of the energy consumed belongs to direct energy and more than 85% to non-
renewable energy. The economic analysis also illustrated that the benefit-to-cost ratio for the conventional scenario and 
orchards with anti-hail system scenario is 1.26 and 1.57, respectively. This indicates that the economic efficiency with 
the anti-hail system increases by about 25%. Generally, it can be said that the use of anti-hail system in apricot orchards 
will be energy friendly and economically viable. 
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