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 F/G8'7Î 'G8'¯ 7'6.F'Î g&G/FÎ  .N7.Î F 6¯/N/ 8'G'¯N7Î  .7'7/Î  G7F 8' G/'G.7' '. /FG7 7'6G'
  

F/G 8'7Î.N7. G/FÎg& Î'G8'¯ 7'6.F' Î  8' G/'G.7' '. /FG7 Î.7'7/ G'¯N7ÎF 6¯/N/ 8'
 G7F 7'6G' 

 

 
 

 ÎGF/ Î/GG1 * 7N~ FÎ7/ GG7'G �1 
1  F'7Î' �('F. �('F. G'¯6F'/ �Î7/FGG N ÎFG G/¯6F'/ �¯ÎF'¯G Î7/FGG GN7¯ 

 
 

G/Î¯�   
:G/G N GFÎG8 G/FÎÎg  'GG'  ̄ ''6.F' GN/F G?F'7G �6GN�~ FÎ' G/G  /FG'7 Î. '7/ G'¯N7ÎF 6¯/N/ G' Î.N7.

G/FÎÎg FÎ' .>F> 7/¯'// FÎÎ?. N..7' G'¯N7ÎF G'77' F7'FG  / 'G 
:'G 8N7 N /'NG  F/G .G. 7F G' G'¯N7ÎF 6¯/N/ G' Î.N7.  'GG'  ̄ '''6.F'  G'''7   '6G'  

ÎG G  ̄.'7' G/'/ G/''.'7'G/'/ '. /F'N.G/FÎÎg  ''6.F' ÎG7. 07F 7Î>F ÎÎ'G �Î.N7.  'GG'  ̄..7'7 N  'G/ �'G
   ' . F'ÎG  / G/FÎÎg .>F> 7/¯'// � '''6.F'  '.''7'   / /N.NG G'.''. ' N 6¯/N/ Î''7/FG /'?.' �7Î/G  'G/

7g¯G/FÎÎg .>F> �6GN�~ FÎ'  / ./F¯ GG7'/G G'¯N7ÎF 6¯/N/ G'  76G  '7'NG  / '  'NG   '/Î'~  'G  'G
 / / N F.7  ̄/Î'7¯'NFNG �FFN7.ÎF /Î'7¯'   / /7¯N  ̄/Î'7¯'8  F' '/ �F' '/  '.'7' (NF. � 7'/ �ÎÎ7'/  �ÎÎ7'/

(NF. �(NF.F' / N (7> �Î.7>..7' G// GG7'/G G'¯N7ÎF 6¯/N/ Î.7> 
:'G G.G'Î  F/G .Î'.FÎG F''6F  G''7  GF'7'G  / G¯ /G/1218     'Î?G  / G'¯N7ÎF 6¯/N/ G'  7.G1   7/¯'// �G..''7

 / .'>F> / �/7¯N  ̄/'Î'''7¯'  ''. 7.'7.  'Î.7. G'. �F.7  ̄/'Î'''7¯'NFNG N FFN7.ÎF /'Î'''7¯'9/915  �14/54   N305 /1  
 '.7G G'.''. '  ' '/  'G'.''7'   '7. �FÎFÎ G ..''7'  ?¯G7.G 7.  7¯N7¯ÎG   'Î?G  / G'¯N7ÎF 6¯/N/ G' 7.24 

 / .>F> 7/¯'// �G..''7 / �/7¯N¯ /Î'7¯'  '. 7.'7.  Î.7. G. �F.7  ̄/Î'7¯'NFNG N FFN7.ÎF /Î'7¯'5/680  �22/40   N
97/0 ..7'  ?¯G7.G 7.  7¯N7¯ÎG 

:Î7Î¯ G.Î.F   .Î'.F Î'7 7..'7/ G.  G/FÎÎg .>F> 7/¯'//  '7. G/Gg /FG'7 Î. '7/ G'¯N7ÎF G' G/'/ 7'6.FG  'G
ÎG F''6FG/FÎÎg .>F> G  ̄/G/ /  'G  /Î'7¯' / N FFN7.ÎF  7.Î'. �G'¯N7ÎF  N''G F7'FG G' Î.7.  / /7¯N¯ /Î'7¯'

  7?G  / F7'FG FÎ' FÎF¯''7 .Gg'7 N G/N. ÎF'G. .'/'/G. F'GG''7 N F'7Î' G7N.7G  'G/ '/F'.'7' G''G /N// G'
..7' 77. 

:Î/ÎF¯ Î'G G�'N G/FÎÎgF/G �'G/ '/F'.7' �'NG  'GÎ.'G7'/G  G'7 

 7'.Î.  7/ Î .G'  :16/04/1403   7'.Î .  6~ Î67 :31/05/1403

 Î¯ÎFN7.¯F' .7~*NFÎG/F7   :FN&7G 

 
 :GF'FG FÎ' G. /'F.7' GN/F 

7/FGG GF.GÎ  /G .6'/G.Î�7   G7N/12  G7'G6 �1�6ÎÎ'~1403  .'/G7 �47 '.62                                                                                 

 GF.G7/FGGÎ  /G .6'/G.Î�7   G7N/12  G7'G6 �1 �  6ÎÎ'~1403 .'/G7 �47'.62                                                                                              Î6GN�~ GF'FG  
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 7N~ FÎ7/ GG7'G N ÎGF/ Î/GG

49   f   GF.G 7/FGGÎ .6'/G. /G Î�7 F'7 GG/6'N/� G7'G6 1�   6ÎÎ'~1403 

GG/FG 
  N ÎFÎ6F7G/ //  �.Î? . 6Î'6G'  GGN7G'.?F7 Î   F//  

  G/''.7' Fg  G. G. N  F7F' G77G 6Î'6G'  .NG � G'N.
..N7  G'  7.6Î. ÎG  ÎFÎ7G   'G//7¯ 1   F/F'GN7  .

..N7 G'¯N7ÎF �GÎFFF  Î'7N  / ÎFÎ7G  'G GF'. '¯ �'G �'G
7'.ÎG'7   F' ..'7   G'7'G  G.  7'FG  G 'N G  �  ...  N  'G

(  F.7¯   'G/Î7¯'  7Î>F  'NG  G/FÎÎg   'GG'¯ �)
( FFN7.ÎF  'G/Î7¯'( /7¯N¯  'G/Î7¯' �)  N )

( FF?G G' 0ÎG )/N/ 2-5 G/FÎÎg FÎ'  '6.F' .  'NG  / 'G
ÎG  N  F'7F'  .Gg7  7.  ÎG.N.   .'Î  G'7Î/'.  /F'N.

7Î/G  .F'/ �Î¯.7. �/ /77 G. 7'FG N //'. G./'/ .7ÎG
  ' Î.  �?NG.   ' Î.  �Î7'F.   'GÎGFÎ   'G-  N  ÎÎN7.
/N/ F'777 6  . 

G'¯N7ÎF ..N7  G77G  '.  Î¯Î7.¯F'  F'N.  /ÎFN.   'G  'G
 G/ . 6FF �ÎFÎ7GG/FÎÎg  '6.F'  /  ' /F '/ 'NG  'G 7   G' .

  '.  .7'   GÎ  �N  FÎ'/'.Î7  G/FÎÎg   '6.F'  'GFg  G'  7.  'G
7Î/G  Î.'ÎG '  N  Î7 7.  Î ¯  G N7  G.  G'77'  .7ÎG
//7¯ 8  ,9  6Î~  '.  .G/FÎÎg  .>F>  ÎFÎ.  G'  G//  76.FG   'G

 ÎG �ÎÎ'NG N (g GF.7G 7Î'7/  / Î¯/FÎÎg  .'FG F'N.
 GG'F7. 6Î    (NF7G'F G'7/' 6G'¯ 'Î G6/ .G.  7'FG

/'/  ''F' '   N''G  G'N. .Gg7 7. 10   .>F> FÎ 7.  / .
G/FÎÎgG/'/  Î.7Î'.  � GFG  ¯Î  G'  G//  76.FG   'G  'G

 6ÎF G?F'7G / NG GF7FG ÎÎ'ÎG'7>. G'.g7' N Î7'F/'NG
  ./N/ G.G7¯ 7>F  / 

  GÎ/'?G  7.  ÎF.GG  Î.'G7'/G  8N  ¯Î  �Î7N'¯  F/G
 F/G  '7. G¯ .7' Î6'Î G/FÎÎg  '6.F' GN/F  G'7  'G
ÎG G/''.7' 'NG  /  G'¯/N/ 11  7F G' . 7. ÎF.GG  'G '6G'

 ÎG  Î7N'¯   '6.F'  F/G  G.  F'N.  �
    N  /7¯  G '/' 12     G¯

7Î/G G' .>''/ 7F'Fg 77N. Î¯ G  .7ÎG'Î GÎ'G//.G 
( /N.  G.  7N77G 7Î'7/   /  G/''.7'   '7.  )

  / NG'. G.G7¯   '7Î  /ÎÎ  ./F' 7F'G '6G'       N
  F/G  '7.G/FÎÎg  /?.N/  '6.F'  G'7  G' 'G

G/FÎÎg  '6.F'  GFG /F� 'Î ¯Î .F'/  /  Î.7. G.  'Î'~  'G
 ÎG  G/''.7'  'Î'~'F  N/FN/ 13  ,14  7F  .   '6G'

   F/G  '7. 6ÎF ̄ Î  'Î'~  G'7G/FÎÎg  '6.F'  /?. 'G
/ '/  /7. '¯  /'.  8GN  .G.   /   '6.F'   GFG  ¯Î  G' 15  .

 7F   '6G' 7F  Gg.7.  �  'G '6G'
    N  G/'/  /FGG'ÎF  O' 'G.'  'G

  7F FÎ' ..7ÎF Î7'F/'NG ÎG  '6G'   '7. '  G'G7'/G /F'N.
  .Î'.F  N  G/'/   ''F'  ÎÎ'NG  N  (g  7Î'7/   ' ..6Î FÎ7.

  7Î'7/ ./G/ G&' ' ÎÎ'NG N (g 7Î'7/ FÎ7./.  / '  .>F>
   NF  6.'.  G// N  /'.  ..77 G.  G.N.  '.  ÎÎ'NG N  (g

 ÎG GÎ7F.   '/Î'~  7g¯ 6/ G. /Î/ N.  FÎ'  G¯ /FN/
 7F '6G'   ÎG  /F'N..6Î   7/  7.  '  G/FÎÎg  .>F>  FÎ7.

 7g¯   ' .   '7.  � GFG  G'  GF7'G  GG7'/G    '/Î'~   'G
/F¯ 12   �N  FÎ'  G'  . F. Î¯Î  G>   F/N.   GFG  ¯.  N   /?.
F/G 7F FÎ' � G'7Î.'ÎG '  / Î GG 6FF  '6G' 7Î/G  'G

 / '/ 'NG G/FÎÎg  .'FG  '7F.7'  /G FÎÎ?.  / Î.7ÎG 16  G' .
  FÎ' 7F '6G'    '6.F'  G'G7'/G   /  G/7.7¯  G N7  G.
G/FÎÎg GFÎGG  / 'NG  'G .7' G// G/''.7' FN¯'FN¯  'G
 ÎG  G¯ '6.F'  :/7¯  G '/'  / 'NG  FÎ'  G.  GFN F   '7.  F'N.  
 � �  �F.7¯N /ÎG �( 'G  /Î'FN7 �)

(  FFN /ÎG(  FF?G  G' 0   ¯  N  ) )    G'
 GF'. '¯F' Î7  'G 2  ,17-19  '6.F' �    �    N  

 G'¯6ÎÎ'~  G'.'F  'G 12  ,16    '6.F'  �   (N0  Î'F7 G'
7G 20  '6.F' �  � �  N  G'¯N7ÎF G'  'G

  Î¯Î7.¯F' F'N. /ÎFN. 21  ,22    '6.F' N  �  �   N
FÎGG G' Î.'GF G'Gg  G/  N 7 G N'6¯  'G 15 ,23 ,24  .
  7F G' G/''.7' '. �G?F'7G FÎ'  /   '6G'  

   'GG'¯   '6.F'  �    N    Î. '7/  G'¯N7ÎF  G'
   '7Î Î7 7. / NG ('F.  F'.77G/ Î¯Î/6F  /  Î'N /FG7

G/FÎÎg  FÎ'  .>F>  '.  .7'  G.G7¯  G'77'  Î/'NF   /  'G
 Î.7ÎG  7Î/G   'G/ '/F'.7'   /  /N.NG  7Î/'FG  '.  G'¯N7ÎF

  FN/.  / ./N/ G7Î'FG1    G// 7¯0 G''G .>F> 7/¯'//
F'7Î' ¯'~  'NG / '/F'.7'  / 25   'NG .Î'Î¯ / '/F'.7' N
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 F/G8'7Î 'G8'¯ 7'6.F'Î g&G/FÎ  .N7.Î F 6¯/N/ 8'G'¯N7Î  .7'7/Î  G7F 8' G/'G.7' '. /FG7 7'6G'

 GF.G 7/FGGÎ .6'/G.  /GÎ�7 F'7 GG/6'N/� G7'G6 1�   6ÎÎ'~1403   f   50

(  ÎF'G.  ./'/G.  F'GG'7) 26   G/FÎÎg   '7.  'G
  �    N     'G 'Î?G  /1    N G..'724    G..'7

G//   Ng/7¯ ./F' 
 

      N F'7Î'  'G/ '/F'.7'  / N �  'GG/FÎÎg G''G .>F> 7/¯'// .1 FN/.   ,26 25  

 G/FÎg& G'F
 

 7'Î?G
 Î777. 

// 8'.G /7'/F'.7'  
 F'7Î'

(¿)

// /7'/F'.7' 8'.G  
 

(¿) 

Î//Î7¯'  
 F�N7.ÎF 

1  G.?'7 200 200 
24  G.?'7 - 25 

Î//Î7¯'  
/7¯N¯ 

1  G.?'7 196 - 
24  G.?'7 395 40 

 /Î7¯'NFNG
 F.7¯ 

1  G.?'7 40000 35000 
24  G.?'7 - 4000 
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 7N~ FÎ7/ GG7'G N ÎGF/ Î/GG

51   f   GF.G 7/FGGÎ .6'/G. /G Î�7 F'7 GG/6'N/� G7'G6 1�   6ÎÎ'~1403

'G 6N7 N /'NG 
   ¯Î7 ?NF G'  '7. //'N N/  ' '/ /FG7 Î. '7/ G'¯N7ÎF

  ÎG'F /ÎFN. .ÎG7> ¯Î 7G G¯ .7' FÎ¯F'   325  
  F'.7'  (NF.   /  G'¯N7ÎF  FÎ'  ./F '/  '  Î¯Î7.¯F'  F'N.

F''Î'. 0g  ÎÎ'ÎG'7>.  .Î?ÎNG  '.  ÎÎ7/4142366    7.G
  ÎF' /  N589609    ?''. '   /  ÎÎ7/  7.G1300    G'   7.G

   Î'N 'Î / /'Gg /77   ¯/( .7' G//1  �('F.  'G7G/ .)
 '. G/N. N  G>'7G  �7Î/  G'¯N7ÎF  FÎ'  G N''G   /  7GG

G//  Î'N¯Î/6F N /F'  ..7'  ¯ N/ Fg G. '.7N  FÎ7. 
 

 
  Fg  N''G G'.''. ' G'7 G G. /FG7 G'¯N7ÎF  7Î¯ '7Î  /G .1  ¯/ 

 
F/G  .G.  6¯/N/  G'  Î.N7.   'GG'¯   '6.F'   G'7

  7F G' G/''.7' '. /FG7 Î. '7/ G'¯N7ÎF  '6G'
    ÎG7. 07F  G'/  '6.F'   GFG G'776G G.  G'ÎF

G/FÎÎg   '6.F''G�  6¯/N/  ?''. '�  6¯/N/  GF'G/  77Î � 
6¯/N/  G'  Î.N7.   'GG'¯  ..77�     'GG'¯   'G/

  FN/.  / G'776G FÎ' ..7' 7Î/G  'G/ N Î.N7.
2    G/FÎÎg  'GG'¯  '7.  �    N    G// G/ Ng

GG'/F'  G¯  .7'  7¯0  G.   GÎ  ..7'  FÎ'  .>F>   7Î¯
G/FÎÎg   G'¯   6ÎÎ'Fg  G'  G/''.7'  '.  'G   .Î '.   /
20/9/1401    //'N  �.Î '.  FÎ'   /  ..7'  G//   ''F'1  

  /ÎFN.   ' '/  GNG'G   Î'G  ..N7  G77G  '.  G'¯N7ÎF
260  F'  F'N.  //'N  N  .7'  G/N.  Î¯Î7.¯2     /  Fg

 GG'F7.  G'7Î ?.  .F'/  .G.  ../'/   '7Î  G//   6Î 
G/FÎÎg   '6.F'  ÎG7.  07F  GG7'/G Î '/  .>F>  �'G  

GG'/F' G/FÎÎg G' ¯Î 7G G//  7Î¯   ¯ Î '/ Î./  / 'G
  /N. G¯ .7' G// (76 6¯/N/ G'  Î.N7.  'GG'¯

  7'/  ..77  N  6¯/N/   7FG  /77  GG'/F'  (76
 ..7' Î.N7.  'GG'¯ 
 7F G¯FÎ' G. G.N. '.  '6G'  F/G   G'7

¯Î G N7 G. '  G/FÎÎg  '6.F'  .G. ¯Î  / 7FG N  /?.
 ÎG   ''F'F/G  6GN�~  FÎ'   /  �/G/   '.7'   /   G'78  

 F' /  �F' /  .G.(NF.  �(7>  �Î.7>  �(NF.  �Î.7>
(NF. F' / N  7/ �ÎÎ7/   ' .  '7. ÎÎ7/G/FÎÎg   'G
  �    N    G7Î'FG  .G.  ..7'  G//   ''F'

.G.  / /'. 8GN 7Î'7/  /'GF¯  '/N F �G?F'7G / NG  'G
G/'/  G'  G/''.7'  '.  GF7FG  FÎ'  G'¯.7Î'  Î7'F/'NG   'G

  G'(  F'7  ¯Î   '7.  ('F.  ¯Î.~NFÎ71/10/1400    '.
1/10/1401   ¯/  / )2     ¯/ FÎ' ..7' G// G/'/ F'6F
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 F/G8'7Î 'G8'¯ 7'6.F'Î g&G/FÎ  .N7.Î F 6¯/N/ 8'G'¯N7Î  .7'7/Î  G7F 8' G/'G.7' '. /FG7 7'6G'

 GF.G 7/FGGÎ .6'/G.  /GÎ�7 F'7 GG/6'N/� G7'G6 1�   6ÎÎ'~1403   f   52

 ÎG F'6F  G.  7/ . 7 G' GF7FG FÎ'  /  F'> /'. G¯ /G/
.G.  / 7.6Î.  /'.  8GN Fg  G'  7~  N  .7'  (7>   'G

(NF. F' / G. ÎÎ7/ (NF. �Î.7> F' / G. Î.7>  N ÎÎ7/
 G¯ ..7'  7/ G. (7>/'. 8GN FÎ7.     /  Î.7. G. 6ÎF

.G. F' / �(NF. G. F' /  'G (NF. G. Î.7>  �ÎÎ7/
 (NF. G. ÎÎ7/ F' /  7G ..7' F' / G. (NF. N Î.7>

  F' ./' �//'. 7.6Î. .G. ¯Î  / /'. 8GN F' ./'  /F�
G/FÎÎg  '6.F' FN� �/N. /G'N. 7.6Î. 6ÎF .G. Fg  / 'G

  7Î'7 G. .G7F '   7.6Î. F'GG .G. Fg  /  Î'N F7'FG
 G/FÎÎg '. F7'FG  .7' 7¯0 G.  GÎ ./7¯ /FG'N.  7~7 'G

   / GF7FG FÎ'  / G¯22/62%    G' Î F /'. G'ÎN'  '6.F' N /GN
  ./N. /G'N.  /N .  '.7'   / O'G77 Î¯/FÎÎg

  G?F'7G / NG F7'FG ?''. ' � '6.F'  GFG G'776G 7. GNg.
.>F> N G/FÎÎg  '6.F' GN/F  / 6ÎF   '7. G// GG7'/G  'G

  Fg7/&G    ÎG' .  '7. N  FÎ' G' ..7'8    �G// 7¯0 .G.
  GF7'G '. G'¯N7ÎF 6¯/N/ GÎ'~ G. .G7F FÎGG /77 ?''. '

50  F/G   /  N  GG7'/G  G'¯N7ÎF  G'   7.GNFÎ¯  '.   G'7
 7F ..7' G// G.G7¯ 7>F  /  '6G' 

 
 'GG/FÎÎg  '6.F'  GFG G'776G .2 FN/. 

GG'/F' .>F> G//  7Î¯ ( ) 97/194
GG'/F' .>F> G//  7Î¯ ( ) 90/3297 
GG'/F' .>F> G//  7Î¯ ( ) 70/4

  '6.F' ÎG7. 07F () 33/86
  '6.F' ÎG7. 07F () 30/1460
  '6.F' ÎG7. 07F () 08/2 

( 6¯/N/ G' Î.N7.  'GG'¯ ..77) 84/27
( Î.N7.  'GG'¯  'G/ ) 5/424

( 7Î/G  'G/) 283 
( 6¯/N/ ?''. ') 200
( 6¯/N/ 77Î ) 5/4
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 7N~ FÎ7/ GG7'G N ÎGF/ Î/GG

53   f   GF.G 7/FGGÎ .6'/G. /G Î�7 F'7 GG/6'N/� G7'G6 1�   6ÎÎ'~1403

 
      .G. 8  '7. F'7 1 FN7  / G?F'7G / NG GF7FG /'GF¯.2  ¯/ 

 
G.G'Î 'G
 F/G .Î'.FG/FÎÎg  '6.F'  G'7   'G  �    N    '.

  7F  G'  G/''.7'   '6G'     /8    .G.
  'Î?G  / G/FÎÎg 7G .>F> 7/¯'//  '7. Î.'7.F'1   G..'7

 G'¯N7ÎF  6¯/N/ GÎ'~  G'  Fg  ?NÎN   /G  GF7'G  G'7 G G.
  FN/.  / /FG73    .7' 7¯0 G.  GÎ ..7' G//   Ng/7¯

  G'.''. ' GNFG �G'G. ÎG' . ÎÎ'/..'  7'NG  / FN� G¯
   '7. Fg ?NÎN  /G N .>F> 7/¯'// �.7' G/6F ?N7/

   'Î?G   /  G'G.  ÎG' .1    G.  ..7'  7.'7.  GG  '.  G..'7
  GF7'G  / .>F> 7/¯'// ?NÎN  /G �Î. 'G.1218     7.G

  ÎG' .   /  G'.''. '  N  / '/   '7Î  6¯/N/  G'8    .G.
  G'   Î'//  �('7.F'3000    /FG7  G'¯N7ÎF  6¯/N/   7.G

 ÎG ?N7/.G.  / G¯FÎ' G. G.N. '. �FÎFÎ G ./FN/   'G
 (NF. �(NF.> N Î.7>   / Î.'.''. '  �ÎG �G'¯N7ÎF (7

  GF7'G50   �/ '/F  /N.N  G'¯N7ÎF  6¯/N/   7.GNFÎ¯
F/G ̄ Î 7FG  G'7  FÎ'  '7.  '.3    ..7' G//  ''F' .G.

 7F FÎ'  '6G'  'Î?G G. 7N.7G G'G7'/G 7. GNg.1   �G..'7
  77N.G  '/FG '. .7'  /'Î24  .G.  '7. '  G..'7  ÎÎ'G
  '.7G  Î/'NF   ' '/  G¯  /F.7G  6¯/N/  Î.N7.  G'  7.

(  ./F¯  GG7'/G  6ÎF  �). 6Î  FÎ7.
  .>F>24  G/FÎÎg G..'7.G.  / Fg ?NÎN  /G N 'G  ÎÎ'G

  '.7G F7'FG  ' '/ G¯   / �/F.7G 6¯/N/ Î.N7. G' 7.
  FN/.4   F/G FÎ'  ''F'  / ..7' G// G/ Ng  7Î'7/ � G'7

/FÎÎg .>F> 6G'¯ N .7' F'GG G'  F.7G  '6.F'G   / 'G
 (N7  'Î ÎÎ'Î Î/ 6F¯'N 7/' / 7>F .G7¯  ..7' G/6F G 

 [
 D

O
I:

 1
0.

61
18

6/
je

he
.1

2.
1.

47
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 je
he

.a
bz

um
s.

ac
.ir

 o
n 

20
26

-0
6-

12
 ]

 

                             7 / 16

http://dx.doi.org/10.61186/jehe.12.1.47
https://jehe.abzums.ac.ir/article-1-1062-fa.html


 F/G8'7Î 'G8'¯ 7'6.F'Î g&G/FÎ  .N7.Î F 6¯/N/ 8'G'¯N7Î  .7'7/Î  G7F 8' G/'G.7' '. /FG7 7'6G'

 GF.G 7/FGGÎ .6'/G.  /GÎ�7 F'7 GG/6'N/� G7'G6 1�   6ÎÎ'~1403   f   54

 FN/.3. G/FÎÎg .>F> 7/¯'//( 6¯/N/ G. .G7F Fg ?NÎN  /G GF7'G N 'G1   )G..'7 

 
  )G..'7 24( 6¯/N/ Î.N7. G' 7. '.7G F7'FG  ' '/  'G.G.  / Fg GF7'G N 'GG/FÎÎg .>F> 7/¯'// .4 FN/. 

 
   N''G Î.Î? . F7'FG  7Î¯ '7Î G. G.N. '. �GG'/'  /

  G'G. G' Î.7.  N  /FG7 G'¯N7ÎF8    G'7ÎÎ>.  '/N F �GF'¯
 G/FÎÎg .>F> 7/¯'//  'Î?G  / 'G1   GF7'G G. .G7F G..'7

 ¯/  / G'¯N7ÎF 6¯/N/ G'   'G3    '.8    ..7' G// G/ Ng
   ¯/  /3    .>F> 7/¯'//ÎgÎ G/F'G    �      N  

.G.  / (NF. �(7>  'G  G// G/'/ F'6F (NF. N Î.7>
  GÎF'F�  ..7'~Î67.    /N.N   /.  .F.  G.  �//  G.'¯  6ÎF

 GÎG/  .Î'.F  �G'G.  FÎ'   /  G'.''. '  7G   G'73    .G.
  ./N. /G'N. F'7¯Î 

 
 

.G.
  GF7'G   .>F>  /G

6¯/N/ G' 7/¯'// 
() 

( G/FÎÎg .>F> 7/¯'//¿ )
   

 G'G.  ' .121814/549/915305/1

.G.
  GF7'G   .>F>  /G

6¯/N/ G' 7/¯'// 
() 

( G/FÎÎg .>F> 7/¯'//¿ )
   

 F' /9700 45/29 2/49871/0
 F' / ÎÎ7/620022/405/68097/0
 F' / Î.7>19500 58/17 3/297 42/0 
(NF. ÎÎ7/ 24700 47/15 7/261 37/0 
  7/ 10800 91/21 7/370 53/0 
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6¯/N/ G' GF7'G  7/ 7. 'GG/FÎÎg .>F> 7/¯'// .3  ¯/
N ) ( � ) ( :(NF. N Î.7>(NF. �(7>

 'G.G.  /
) ( 

  
       

6¯/N/ G' GF7'G  7/ 7. 'GG/FÎÎg .>F> 7/¯'// .4  ¯/
) ( N ) ( � ) ( :ÎÎ7/(NF. .G.  / 
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6¯/N/ G' GF7'G  7/ 7. 'GG/FÎÎg .>F> 7/¯'// .5  ¯/

) ( N ) ( � ) (  7/ .G.  / 
 

 
 

    
.G.  / 6¯/N/ G' GF7'G  7/ 7. 'GG/FÎÎg .>F> 7/¯'// .6  ¯/

) ( N ) ( � ) ( ÎÎ7/F' / 
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6¯/N/  G'  GF7'G  7/  7.  'GG/FÎÎg  .>F> 7/¯'// .7  ¯/

) ( N ) ( � ) ( F' / .G.  / 
 

      
6¯/N/ G' GF7'G  7/ 7. 'GG/FÎÎg .>F> 7/¯'// .8  ¯/

) ( N ) ( � ) ( Î.7>F' / .G.  / 
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GF.G 7/FGGÎ .6'/G.  /GÎ�7 F'7 GG/6'N/� G7'G6 1�   6ÎÎ'~1403   f   58 

//. 
  G//  GG7'/G  .>F>  7/¯'//  �. 7Î  FÎ'   /   '7.

G/FÎÎg  G'¯N7ÎF  G'77'  'G'.7N  N  'G7G/   /  GF.7G   'G
G/N//G '. /FG7 G''G  'G  N F'7Î'  'G/ '/F'.7'  / G7N.7G

   ÎG G7Î'FG G/FÎÎg .>F> 7/¯'// ./N/   'G    N
     'Î?G  /1   .G. ÎG' . 7'FF ÎG' .  / G..'7   G'/ 'G

 FÎÎ'~  �/FG7  G'¯N7ÎF   N''G  'G7G/  N  'G'.7N   ' . G'  7.
  N  F'7Î'   'G/ '/F'.7'   /  G//  7¯0  G''G  /N//  

  G/FÎÎg .>F> 7/¯'// ..7'     Î'// �G'G. ÎG' .  /
  GF7'G '.20    G''G // G' 7.Î'. �G'¯N7ÎF 6¯/N/ G'  7.GNFÎ¯

   'Î?G   /  F'7Î'  / '/F'.7'1  (  G..'7196    7.   7¯N7¯ÎG
  �('F.   'G7G/   G'/  G/N//G  FÎ'  ..7'  ) ?¯G7.G

 G/N. '. �7GG ÎG G>'7G N 7Î/  ./N//6FÎ¯7.ÎF   G. '.7N 
 F' / . 7  /  ¯ N/  '.7N  6ÎF G'¯N7ÎF 6¯/N/  ÎÎ7/

  GF7'G  / N1/1    '.6/1    .>F> 7/¯'// G¯ .7'  7.GNFÎ¯
  G/FÎÎg    O'GÎ7F.(7/4    '  )F'7Î' / '/F'.7' G''G // 7.'7.

ÎG  G.7'. G7Î   '.7N  �Fg  G'  7~  ./F¯  . 7   /  Î¯G
 F' /  GF7'G  / N G'¯N7ÎF Î.7>8/2     Î'N G'¯N7ÎF  7.GNFÎ¯

  .>F> 7/¯'// G  ̄.7' G//  /  Fg  8/2    G''G // 7.'7.
  (7> . 7  / 6ÎF NF76.  '.7N  ..7' F'7Î' / '/F'.7'

   Î'//  GF7'G  '.  G'¯N7ÎF4    G¯  .7'  G//   Î'N   7.GNFÎ¯
  .>F> 7/¯'//   Fg1/2   F'7Î' / '/F'.7' G''G // 7.'7.

 7.6Î. GF7'G  / Fg G?.'.  'G'.7N  7Î'7 N ('F. 7G/ ..7'
  G'6  .G.  /  7.GNFÎ¯ (NF. � 7/  'G  (NF. N ÎÎ7/

G//  Î'N G'¯N7ÎF  G/FÎÎg .>F> 7/¯'// N /F'   Fg  / 'G
  G.2   ÎG G''G // 7.'7.  .>F> 7/¯'// ./7     7G/  /

 G/N.( 7GG16    /N// ) 7.GNFÎ¯10%  '. 7G/  / �  7Î/
(11    /N// ) 7.GNFÎ¯30%  ( G>'7G 7G/  / N18    ) 7.GNFÎ¯

  /N//40%  7'  G''G // G' 7.Î'.   'Î?G  / F'7Î' / '/F'.1  
 7. N/  'G7G/  / G/FÎÎg FÎ' .>F> �FÎFÎ G ..7' G..'7

  G'20   �(gN/F'ÎG N F'¯FG �7G/ 0g  G'/ G'¯N7ÎF  7.GNFÎ¯
 Fg  'G'.7N   ' . NFÎÎ'~ �'G  'Î?G G''G // G' 7.1    G..'7

  ..7' F'7Î' / '/F'.7'  / 

  6¯/N/  Î.N7.  G'  7./FF.  G'.''. '   ' '/  F7'FG   '7.
G/FÎÎg 7/¯'// .>F> G¯ �G'¯N7ÎF   'Î?G  / 'G24   6ÎF G..'7

 .>F> �.7' G// GG7'/G  .G. 7'FF ÎG' .  /  'G
 FÎÎ'~  GF.7G / '/F'.7'   /  G//  7¯0  G''G  /N//  G'  7.

  G/FÎÎg .>F> 7/¯'// ..7'  .G.  /  'G
 (NF. � 7/ F' / N ÎÎ7/FÎÎ'~ Î.7>  'Î?G G''G // G' 7.

24    / '/F'.7'   / G..'7    7/¯'// � .'FG  / ..7'
  .>F>   ( F' / .G.  /7/9    ) 7.GNFÎ¯18 %    / N

 F' / .G.( ÎÎ7/2/6    ) 7.GNFÎ¯61 %    // FÎ' G' 7.Î'.
  G/FÎÎg .>F> 7/¯'// �G.'6G  N7 G. ..7' G''G    /

.G.(NF. � 7/  'G F' / N ÎÎ7/FÎÎ'~ Î.7>  // G' 7.
   'Î?G  G''G24    /  N  .7'  F'7Î'  / '/F'.7'   /  G..'7

.G.  F' /  'G26 %   F' / .G.  / N  ÎÎ7/72 %    7.Î'.
  .>F> G''G // G¯FÎ' G. G.N. '. ..7' G''G // FÎ' G'

  G/FÎÎg    / '/F'.7'   /  FÎÎ'~ G''G  // G'  7.
/ '/F'.7'     'Î?G  / F'7Î'24    �.7' G..'7  .>F> 7/¯'//

 �6¯/N/ G' 7./FF. G'.''. ' '. G'G.  ' .  / G/FÎÎg FÎ'
  /N//G  />ÎG''G7    / '/F'.7'  7>F G'    /F '/  '7Î

(5/6   '.17  / '/F'.7'  / G''G // 7.'7. .) 
   N  7. G//  ''F'  ÎFGÎ G'?F'7G '.  .Î'.F  G7Î'FG .G.

 ÎG �/FG7 G'¯N7ÎF .7G  / G// G&' ' .Î'.F G' F'N. 27   '7.
.G.  N  7.  Î'N F7'FG 6GN�~  / Î7 7. / NG  'G

 F/G  � .7G  FÎ'   /  ./7¯  G/''.7'    '.  G'¯   '6.F'   G'7
   7F G' G/''.7' '. /FG7 G'¯N7ÎF G'   '6G'  

  FN/.  / 0 /FG 7Î/'FG '. G.'6G 7Î'7/ '. N2    G//  ''F'
.7' 27   .>F> 7/¯'// �F'/G F'NF. G. .     '.7N   /

 F' /  /  Î'N  ¯ N/G'¯N7ÎF ÎÎ7/     'Î?G  /1    '. G..'7
 7F   '6G'  '. 7.'7.40     ?¯G7.G 7.  7¯N7¯ÎG

 7F G' G/''.7' '. N .7' G// GG7'/G   '6G'
    '. 7.'7.54     ?¯G7.G 7.  7¯N7¯ÎG.7/ G.   G/Gg

 ÎF. G¯ .7'  Gg..' G> 35%FÎÎ'~ N/ 7G �  G''G // G' 7.
(200   7/¯'//  ./F.7G  ) ?¯G7.G  7.   7¯N7¯ÎG   .>F>  

   /   'Î?G  1   Î'N  ('F.  7G/   /  G..'7    /  
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(NF. 7F G' G/''.7' '. G'¯N7ÎF ÎÎ7/   '6G'  
  '. 7.'7.10     ?¯G7.G 7.  7¯N7¯ÎG.7/ G.    N .7' G/Gg

  7F  G'  G/''.7'  '.   '6G'    '.  7.'7.23  
  Gg..'  G¯  .7'  G//  GG7'/G   ?¯G7.G  7.   7¯N7¯ÎG

%130    '.  7G/   '7.  ./F '/  . 7   /   Î'N  7Î/
 F' / 7/¯'// 6ÎF G'¯N7ÎF Î.7>  .>F>     /   'Î?G  1  
 G..'7  '.    7F '6G'    '.  7.'7.9   7¯N7¯ÎG   7.  

 ?¯G7.G   GG7'/G  G//  .7'   N   '.  G/''.7'  G'    7F  '6G'
    '. 7.'7.22 7¯N7¯ÎG  7.   ?¯G7.G   G.

  .7/G/Gg    Gg..' G¯ .7'155 %    GF7'G 6Î'6G' '. ./F '/
  �G/FÎÎg  .>F>  7Î/'FG  6G'¯  G'Î.F   /  N   '6.F'   GFG  G'

 ÎG 6Î'6G' 6ÎF 6GN�~ N/ .Î'.F FÎ.'G Gg..'  '/FG  ./.'Î
  7F N/ G'G7'/G .Î'.F   / Gg..' FÎ'  /N.N  ÎF/ � '6G'

 Fg  Î.'G7'/G  /7¯ÎN   /  GN''. 7F   /  ..7'  'G  '6G'
     N. 7Î'7/  ' .  / G/FÎÎg .>F>

  G. Î/'77 /7'FG .G. Fg 7/¯'//  '/FG N G// GG7'/G
 ÎG  G&' '  GF'7'./G  G N7  7F   /  ÎFN  ./N/  '6G'

   ÎÎ'NG N (g 7Î'7/ '. O'G77 G/FÎÎg .>F>
 GG7'/G  �.7'  G/'/  0  G?F'7G  / NG  ÎF'GG  GG'.   /  G¯

ÎGÎ'N 7Î/'FG N /N/ GF'FÎ.   ÎG G&' '  7.  F'¯G' /F�7G ./G/
GG'.  / / '/  ÎÎ'NG N (g 7Î'7/ G' Î.7. G'.N¯ ÎF'GG  'G

.>F> G. 7'FG G¯ GF'FÎ./. ÎG G/FÎÎg G'  7.Î'.  'G �/FN/
 G'¯.7Î' ÎG' . G¯FÎ' G. G.N. '. �ÎG77 G' ./F.G'ÎF  ''.'  'G

  GF7'G  /  Î'N 'NG .Î'Î¯ 6'F750    G'¯N7ÎF G'  7.GNFÎ¯
GG'/F' .ÎF.'Î /Î'G �/FG7   'GG'¯ .>F>  7Î¯�    

  N    7Î/'FG '. G'G7'/G .Î'.F G7Î'FG F'¯G' '6F �/F.7G
GG'/F' 7Î¯   ..7ÎF 77ÎG G// 

G.Î.FÎ7Î¯ 
 ..N7 G77GG'¯N7ÎF  / ÎFÎ7G  'G  7'FG Î. '7/  'G

  �FFN7.ÎF  'G/Î7¯' 7Î>F ÎÎ'GG'¯  G'7'G  G.  'G/Î7¯'
   'G/Î7¯'  N  /7¯N¯   /  F.7¯/GÎ7GÎ.7  ÎG ./N/

 / /  �/7¯N¯  /Î7¯'  F.7¯  /Î7¯'NFNG  N  FFN7.ÎF  /Î7¯'
GGG ..N7   '7./'  G'   7'/  G/FÎÎg   'GG'¯  FÎ7.  'G

 ÎG G  ̄/F.7G ÎFÎ7G  F'7F' .Gg7 7. /FF'N./'.ÎG'7    Î.77G
  FÎ'  G'  ./F/'.  G./'/  / Ng7.  N /'.ÎG'7    '6.F'  G'  Î/'F

G/FÎÎgG'¯N7ÎF G'77'  7Î/G  / 'GGGG Î. '7/  'G FÎ7.
7Î/G .Gg7 >'/  /  '¯ Fg G'77' .7ÎG G. ..7G 'G

 7F  G'  6GN�~  FÎ'   /  � N>FG  FÎ G   '6G'
   F/G   '7.G/FÎÎg   '6.F'   G'7  G'   7'/   'G

 FÎ'   /  ..7'  G//  G/''.7'  /FG7  Î. '7/  G'¯N7ÎF
F/GG/FÎÎg  '6.F' � G'7  / 'G8   N G'¯N7ÎF 6¯/N/ .G.

 G//  ''F' G'G. FÎ'  / /N.NG G'.''. ' F.G7¯ 7>F  /
  .>F>  7/¯'//   'G 'Î?G   /  6GN�~  FÎ'  .Î'.F  ..7'1  

  FÎ¯F'ÎG  N  7'FF   ' .   '7.  G..'724    7'FF   '7.  G..'7
 '.7G  '.  N  G//  GG7'/G  G'¯N7ÎF  6¯/N/  Î.N7.  G'  7.

.NG  G''G  /N//  N  F'7Î'  G7N.7G   'G/ '/F'.7'   /  /N
   ..7' G// G7Î'FG 

 ÎG F'6F .Î'.F G7Î'FG  G/FÎÎg .>F> 7/¯'// G¯ /G/  
FÎÎ'~  Î7 7.  / NG  G'G. N  7'FF  ÎG' .   / /N// G'  7.
   'G 'Î?G  '7. 'G/ '/F'.7'  / G// 7¯0 G''G1    N G..'7

24   G/FÎÎg  .>F>  7/¯'//  �G.'6G   N7  G.  ..7'  G..'7
     'Î?G  /1   FÎÎ'~ G'G. N 7'FF ÎG' .  / G..'7 7.

   'Î?G  / ÎFN ..7' 'G/ '/F'.7'  / G// 7¯0 G''G // G'
24    N  F' /  G'G.   /  7FG  G/FÎÎg  FÎ'  .>F>  �G..'7

 F' // '/F'.7'  G''G  // G'  7.Î'.  �ÎÎ7/    ..7'
  G/FÎÎg .>F> 7/¯'//    '.  Î'// �G'G. ÎG' .  /

  GF7'G20    G''G // G' 7.Î'. �G'¯N7ÎF 6¯/N/ G'  7.GNFÎ¯
7Î' / '/F'.7'  'Î?G  / F'1  G/FÎÎg FÎ' .>F> ..7' G..'7
   'Î?G  /24   F' / N F' / G'G.  / G..'7  G' 7.Î'. ÎÎ7/

  7Î'7  / 'G'  ..7G 'G/ '/F'.7'   / G// 7¯0 G''G /N//
 ÎF.  �6¯/N/  G'  7./FF.  G'.''. '  '.  G'G.  G¯FÎ'  G> 

   'Î?G  / G/FÎÎg FÎ' .>F> 7/¯'//24  FÎÎ'~ G..'7 G' 7.
  G''G  //  G'  7.Î'.  ÎFN  .7'  F'7Î'  / '/F'.7'  G''G  //

 / '/F'.7'  ./ '/  '7Î 

  / G'¯  '6.F' �6GN�~ FÎ' .Î'.F G. G.N. '. FFN7.ÎF /Î7¯'
 ÎF. N / G'¯ 7N77F' G'¯N7ÎF 6¯/N/ G' /7¯N¯ /Î7¯'
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 G' Î.7.  / 'GG'¯ FÎ' .>F> 7/¯'//  NG. G. 7'FG �/FG7
  /  G//  7¯0  G''G  /N//  G'  G'¯N7ÎF   N''G  F7'FG

 ÎG Î.7ÎG 7Î/G  'G/ '/F'.7' ÎG N /N/ .Gg7 7. /F'N.
  F7'FG FÎ' FÎF¯'7/'.Î G'7   G.  GÎ G.GF' .//'. G./'/ Î.77G

 7F .Î'.F G¯ .7' 7¯0   '6G'    G. 7N.7G
 7g¯  ÎG' .   /  G/FÎÎg    ./G  .>F>  7/¯'//  'G

..77 N 'NG   '/Î'~   '7. 7Î'7/ FÎ7./.( .7' /'.  'G
 GF'7'./G Î.'ÎG '  Î?7Î ?NÎN ÎF?G G. FÎ' N ).F'/ FÎ7.

.F'/ FÎ'ÎG 7>F G.  N  FÎ' G' ..7ÎF 'G  G?F'7G G¯ /7 
G/FÎÎg   '6.F'  GN/F  7F  G'  G/''.7'  '.  'G  '.  7¯Î/   'G '6G'

 G7G.  .ÎF.'ÎG/'/  G'    '/7.  F'¯G   .7G  Î7'F/'NG   'G
  7F  7Î>F  �G'¯N7ÎF   '6G'ÎG  � .Î'.F  G.  /F'N.

 Î'N GF'FÎ.  ./N/ 7'FG GF'7'./G 7. ¯ N 7. 
7'6¯7'~7Î
F'¯/F7ÎNF  G'    '¯ G  G '/'    ¯  .>''/   7Î/G.7ÎG 
F''Î'. 0g  ÎÎ7/  N   G'¯N7ÎF  Î. '7/  /FG7  ('F.  .G.  FÎG'. 

G/'/ 'G   GÎ   '7.  F/G G'7   ''F'   G.G7¯   /  FÎ'  GF'FG  
 F' ¯  7Î/F. N 7¯6. '  /F '/. 
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 7N~ FÎ7/ GG7'G N ÎGF/ Î/GG

61   f   GF.G 7/FGGÎ .6'/G. /G Î�7 F'7 GG/6'N/� G7'G6 1�   6ÎÎ'~1403

20. Ili� I, Bogdanovi� D, }ivkovi� D, et al. Optimization 
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