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GG/قG 
G7.'GGÎ.  /'G  G.FN'G7G6  G.  H'Î7.'ئN71 G.Î.F  7/  �

/67  Î.Î.?F7 H'.'.6 /FN7 N /7G6  7'FG .Î?G. GÎN7-
  H/6 '77/ 'G7G6  .Î.Î¯ 7.  Î.7.G /'G/G'Î~  �7Î.' /'G
7Î/G.7'  G.6'/  .7Î82  �'.7'7  >Î'  7/  . /'G7'.>N/7¯

/7G6  7'FG 7/ ÎF'.'Î.�    G'.F6 Î¯/NF( 7.'6 H'NF? G.
ÎG  /7.7G.'  G'.N77  8'  Î6'F  >Î¯F7   .'F  GG7  N  /6'.

7Î/G  Î¯/NF(  7/  ÎG.N.7'/  /7G6  .7Î8/7N7 G.  �/ G¯
  . F>  6Î'.6'>Î¯F7  G'.F6  H(  7/  /N.NG'G   /N 7  '.

ÎG �ÎG7 7'FG .Î?G. .G 7 7. /F'N.    /7G67Î 7 .أ''¯
Î.?F7  G?7N.  '.  �>Î¯F7  G'.F6  Î¯/NF(  ./6'.  N  H/6

   ¯6G ¯Î G. G.6'  ̄GG/ N/ Î7 7/ �?Î77 ÎFÎ6F7G6 //.
.7Î8G/'. 7'.>N/7  ̄7/ Î Î/G  Î7'7' ¯'. N /7G6 N /'

.7'  G/6   Î/..  /87N'6¯3 /'G7'.>N/7¯  �H'ÎG  >Î'  7/  .
  /'7. GGG Î7.'6 �>Î¯F7 G'.F6  G'  H'NF? G.  /7G6

ÎG  /7G6   7'FG  .Î.Î¯  GÎ7N./6'.4.    G'.F6  >Î¯F7
7/  /N.NG  >Î'  7'.>N/7¯�'G   /'G/Î/G.  .7'  >¯GG

/'.Î' ÎF'N'76 Î.6'/G. N Î¯Î�NFN¯'    /FF¯N    Î.'7 '  ÎF/ G.
ÎFgN7 GN'/.  �H/N.  ÎG7 7Î F  ÎÎ'GF¯7..  Î¯�ÎN  N  G/G

. F> 7/ Î.  Î.7Î8G/7.7¯ G.N. �G¯ /'G  /N. G. '7 /'
/F8'7 .N ?G    7'.>N/7  ̄7/ /N.NG >Î¯F7 G'.F6 >Î7.GGG

H'.'Î. ¯ÎF  G'6 'G  �/N7  �(77  �GN7¯ N GNÎG/'¯  ÎG/6'. �  
  G¯  Î.G 7 7 .  /'7. /7.6Î.  g'. .Î7'7   ÎF/ G. H'¯/N¯

 G.7'N.'F .77G >ÎF�GG N GNG7 G. ..7F  H(   '.F/ G. �'G
GN ? G. �/7'/    .'F 7Î/'ÎG/7¯.Î7 >Î' 8' ÎG.N.  'GÎG /F'N.

  /'G7Î7G  Î77 8' N Î7.F.  H'G/   �/FN6 H'¯/N¯ H/. /7'N
H(  7/  Î.G 7 7 . >Î'7.'F.  7.6Î.  Hg'7¯7..  ..7F  G.  'G

.7'  .� ÎF/  >ÎGG  G.   Î.'Î87'  N  Î¯/NF(    7  7Î.6.
  /N 7 /7¯.Î7 7/ >Î¯F7 G'.F6 '. 7..7G .G 7 ¯7Î7

H'.'Î./7G6  /'G  ..7'  /7N77  /7G'  'Î.'Î87    ¯7Î7
H'7F'  .G 7 �    7.  ÎF'G. '  G'7 '  >ÎG..  .G.  //FÎ(76
H'7F'  .G 7  ÎG/6'.5.   7/  Î¯'.  N  ?Î7N  Î7'7'  /N.N

  7'.>N/7¯  G'70  6Î'.6'  /'/.7   'G. '  H'.8'7.  7G6  7/

ÎG  '7  GÎ FG  /'66 Î¯/NF(  7/  G¯  ÎFG'N?  GFG.  8'  ./G/
ÎG /F.7G  Î./ 7G6 /'NG  7/ ¯'. G'70 7'6.F' G. H'N.

 .ÎF'?6 �GÎFÎF  Î'7N ¯Î6'7. �7'.>N/7¯ H'.ÎG 6Î'.6' N 'NG
 GF'.7'¯G'¯7'¯ N 'G  G7'6' 7G6 HNG'7Î~ G/F¯'7~ Î.?F7 /'G
 G.  �/NGF/7N7  >Î7.6Î.  /'7'/  7G6   7'FG  8'  Î.7.  G¯
Î¯/NF( Î¯/NF( .Î?7N G. G.N. '. ''F ./F.7G Î.?F7 /'G

G8'/F' �7G6 /'NG  8' /7G6   7 7'.>N/7¯ Î.'Î87' N /7Î¯
ÎG /7N77 �ÎF'7F' .G 7 7.'6 7 F  >Î' G¯'7Î8 �/6'.

ÎG 7G'7Î/G .Î.Î¯ .Î?7N 8' ÎGGG G'? 7' /F'N.  .7Î8
 H'/FN7G6 .G 7 .ÎF N GÎ FG '7 ./Î'GF G7'ئ' 

8N7 N /'NG 'G
 G?F'7G /7NG G/N//G 

  )H'.7.6/  H'.77G6  .¯7G(  H'.8'7.  7G6  . '7G  '.
   /N/ 1538  ?.7G 7.GNFÎ¯    ÎÎ'Î6'7>. G'7..G N29   G.7/

  N15    N GÎÎF/29    N ÎF'G6 87? GÎF' 51    N G.7/12   GÎÎF/
  N29    ÎF76  N7 GÎF'   7/65   7/F.  F76  'G6 /7.GNFÎ¯

 G.  8'7Î6  /'G7G6  ÎF'¯78'.  N  Î7'..7'  G'7  77  7/ �7G6N.
  ..7' G/6 ?F'N 7G6N.   '7 7/ 7G6 >Î' .Î?G.1395    7.'7.

  '.110567    H'.7' ¯7.. 7G6 >ÎGN/ 7 F >Î' 8' G¯ /N. 7.F
 7G6N.ÎG/6'. .'. 7G6 >Î' g'¯¯7 Î¯/¯¯F7'. >Î¯¯¯¯F'Î¯G GF
262  Î¯¯FÎG  /'¯¯G/  >Î¯F'Î¯¯¯G  N  7¯¯.G9/27 G¯¯.7/ /

Î.F'¯7Î¯¯G ¯6. N G7¯¯  ̄ÎF'¯¯.'Î. GÎ¯¯FF' /'7'/ �/'7¯¯-
/¯¯6'.6 . 

GFNGF 8N7  Î7'/7. 
  ?¯Î8N. 8' G/'..¯7' '¯. GFNGF ¯Î.'G.7Î7/7'/7.�  /G /'G

  '¯.  7~¯7  N  /6  >ÎÎ?.  G?F' G  /7NG  GÎ FG  7/  //'GF6Î~
 /G .Î?FNG / 7' G¯FNGF /'¯GFNGF Î.7. �/7'/7. G  /'G

 �/F/Î/7¯  .'  GFNGF  .6'/7.  .Î?FNG  7 F  8'  .7'FG'F
 ÎÎ'Î6'7>. G'7..G >ÎÎ?. .G. 7~7¯Î 7G  8'

(  ÎÎ'Î6'7>.  .¯Î?FNG  G.7Î7  G'¯.7/  8'  �7'ÎF )  
  ?NG.G 7/ ./6 G/'..7'30    G ÎF8'H'.'Î. 7G6   7 /'G  

 GFNGF  /'7.  /7'/7. G.  /6  ('..F'  '7  GÎ FG   ¯  G¯  /7N7
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  ./G/  66N~  8'  GF..G  /'G/7¯7'¯  '.  ÎÎ7'FG  7'ÎF  >Î'
  �Î.'G/.  �/7'..  �ÎFN¯7G   7'FG  GFG. /'NG  GF'.7'¯

ÎÎ''>¯7'~ N 7G6 >Î/'ÎG �  'G  N  '7 ¯¯Î6'7.7~ 7'ÎF >ÎF�GG
   ¯6( /6  G'61 GFNGF .)  'G  76 7/ N G..G ¯Î Î7 7/  

   7'.  HN/.  N  ¯6.  G'G.  .Î'?7  '.  �)G'G7NÎ7G6(
 )/.F6 7'..' GFN  ̄7G 8' G/'..7' G/?( G/6 G7'ئ' /'G/7'/F'.7'

  ¯G¯ '.77.  '>'¯ N Î¯Î.7 ~ ÎGFF /'G7( 7'F¯ 8' .F'.  
H'.'Î.'G  N  7'F¯  'G7'NÎ/  ?G. N .6'/7./7N(    ./F/Î/7¯ H8N

 GFNGF 7G Î.Î7Î.    7NF.G( Î.Î¯7.3   GF7'6 '. �GG '. GFNGF50
 '.100)  300 G7¯ÎG/6'. 7/ 7'.>N/7¯ G'70 . G7Î¯ /'G

 GFNGF  7N7.G  ÎFFÎ.'  ÎF~7'7F  /7'/7.    G.67¯N 8'  /?.
G7'G6 ./F/6  Î.FG G'¯6Î'G8( G. 'G.ÎF'F( G'.F' /'7. /7''¯  

7Î'ÎG  /'7.  >ÎF�GG G   . F>   GFNGF'G  '.   ̄ '.  �GÎ FG   N/  
 GFNGF   ̄ '.   GFÎG8  ' 7.G ¯Î  G? 87/  7'FG 7/.  G/7N.F 

.6'/7. /6 . 
 

 
  ¯61 - G6 .Î?FNG 7  H'.8'7.  7/ H'.7'  7G6N.GFNGF 7'ÎF NN/7¯ /7'/7. 7'.> 

 
G/'G8 آN7GFNGF Î8'7 'G 

 GFNGF  /'G/  7/  HN(  G'¯.7/  '.  G'¯6Î'G8(  7/  'G100  
Î.F'7 G.7/  G/G Î7 /'7¯24  ./F/6 ¯6. .?'7   /'7.  

H'FÎG7'  8'  G/?  8N7.   /'G' .  G8'/F'N /7Î¯  . F> G.7'/G-
 GFNGF �'G /'G/ 7/ 'G4  Î.F'7 G¯.7//'7¯   '�.Î 7/ � G¯F-

/H(  8'  ./F/Î/7¯  /7'G¯  7 F  '.  G'70  G¯  ÎÎ'.  8'  7.63  
 ÎF'7( G. 7.GN7¯ÎG  ÎG 6.~ N  F?G 'NG 7//7¯/F    'G. ' N  

H'6/N7N   G.  .7Î7ÎG 7.6Î. Î7.F. G N /6'. /?'. G.Î.F7/
7'GÎ./ ÎG ÎÎ'8/FN67�  ''F GFNGF ÎG'G. GFNGF G'7GG G. 'G /'G

  .7/  7'ÎF  8'(  /G'6¯F'  8'  G'¯6Î'G8(  7/  )G/7N.F63  

  /N/  7~7 ./F/6 G/'/ 7N.? /7.GN7¯ÎG25/0    7G 8' G7¯
 N7 G. �G/6 ¯F' N ¯6. GFNGF77N.   /F'   /Î7'7'G�

()  G/'G(  /8'7
  N  /F/6  '.  //Î7'  G6G  G.Î.F  7/ G?F'7N.7/
  .67¯  G'.F'  G.   NF/G  �G6G    '7G  8'  /?.  .

  G.  G. 7Î Î. 7'.N/ 7 ÎG (( '¯. G/¯G( .¯7/25  ÎFÎG  7.ÎF
 Î6'7 '¯>'¯ 77N. 7~7 N /6 G/F'77 102  /'N¯G GFN¯7G

 'Î  F?G .'  G7N/¯   ./Î/7¯ GG'/' 7/ ÎFÎG ¯Î  Î7.. '.
F/ G. GFNGF 7.ÎG'¯.7 GÎ7G/6 ... /'G7 ~ 6F7
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  ...67¯  G7N7  G'.F6  6F'N /'7.  
 7.F¯  .¯¯Î.Î¯    .¯Î.Î¯ >ÎG6. N   GFNGF'G � 

 G¯¯FNGF 8'7'7¯. '. N /G'¯¯6 /'G15  /77/8' GFNGF'G '.(
 .F/7Î85  )/77/ /Î/7¯ G/'..7'8�5. 

 مدل 'رزÎ'بÎ ر7Îک 7ل䐧مت 
 Î.'Î87'  /G ¯7Î7 H'7F' .G 7   /N.NG >Î¯F7 G'.F6 G.

H'.'Î. 7'.>N/7¯ 7/  7'7'7. 'G  G/6 G7'ئ'  /G  7F'�( 77N.
 .>'. 7Î/G(  G//.G  Gg'Î'  .7Î8  )
.7'8.    H'7F' /7Î¯7'7F 87?G 7/ Î777. G. � /G >Î' 7/
  '.  >Î¯F7 G'.F6  7.F. �?F.  G'6 ('.7Î7G G7  Î77 8'

/'7. ..7' G/6 G..'/7~ Î.7N~ ('. N  7Î/'ÎG 7N FG >Î'
(  G'.F6  GF'8N7  ('.)  '.  ('.  7Î7G  G77G  7/
( Gg/'?G 8' G/'..7'1  '.3/6 G.7'/G )9. 

 GF/'?G1 

        
 GF/'?G2

         
 GF/'?G3 × 10−6  �ĀĀ�þ�þ�ý = C × SA × SL × ABS × EF × EDF

BW×�� 
    /'G7.G'7'~ G'.7'/G >Î' 7/  �  N

  .Î.7. G. GF'8N7 ('. >Î¯F'ÎGG'.F6ÎFÎG(  G7¯
  )8N7 7/ G7¯NFÎ¯ 7. Î77 8'    �Î.7N~ ('. N 7.F. �?F.

 N7'.>N/7¯ 7/ G'.F6 . F> ( ).7'   G'Îئ..

  7.G'7'~  7G (  N/. 7/ 7 . Î.'Î87'1..7' G/G( )    8'  7~
  �'G7Î7G 8' ¯Î7G /'7. G'.F6 GF'8N7 ('. 7'/ÎG G.7'/G

H'777 7Î> 7 . ÎÎ'8    GN7¯ N/ 7G /'7. 'G7Î7G  ¯
H'.ÎG  ?NG.G   Î77  8'  Hg'7¯7..  N  H'¯/N¯    7G

/6 >ÎÎ?. �.F6 H( .ÎG7 7'/ÎG 7. 7Î7G10.       
 GF/'?G4 

  7 . :H'777 7Î>ÎFÎG( G'.F6 ÎÎ'8 7/ G7¯NFÎ¯ 7. G7¯
 �)8N7  77F? 8N/�G'    ?.7G 77F? 8N/ 

 N/¯. 7/  (2?¯.7G .ÎG¯7 7Î/'¯ÎG )  7N.¯'¯6 N
 H'77¯7 .Î¯6 .F6 /'7. G'..7' G/6 G/7N(7¯'

1<  ÎG 7 . G. H'7F' .G 7 �/6'.  7/ N /.6'1  ≥  
ÎF'777 7Î> G'7 '/7'/F /N.N H'7F' .G 7 7.7 .

 GF/'?G5 
HI = ∑  

H'7777Î>  Î?G..  7 .  7.'6  7'/ÎG  ÎÎ'8     ¯
  7'7'  7.  H'¯/N¯  N  Hg'7¯7..  GN7¯  N/  7G  /'7.  G'.F6

( GF/'?G5ÎG G.7'/G ) ./N6    7¯' GF/'?G >Î' 7/1>    /6'.
H'7777Î> G'7 '  7'/ÎG N �.7' G¯ ÎÎ'8    >Î.4 -1    /'7'/
H'7777Î> G'7 ' N 77N.G ÎÎ'8<H'777 7Î> 7 . �-

8/7'/ ÎÎg'. ÎÎ'7. 
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H'777  7 .  Î.'Î87' G'.F6  ÎÎ'8      Î?G.. خ77   N

 H'777 ÎÎ'8() 
H'777  7 .  Î.'Î87' G'.F6  ÎÎ'8  8'  ¯Î  7G  /'7.

 G7 /'G7Î7G( Gg/'?G 8' G/'..7' '. GF'¯6  N7ÎG G.7'/G )-
6/N11 . 

 GF/'?G6 
CR = ∑ADD 

 GF/'?G7ÿ�ý�þ × �ĀĀýþ�þ +ÿ�ÿÿ/� × �ĀĀÿÿ/� + ÿ�ÿÿý × �ĀĀÿÿý    

 
  �FN6  GF/'?G  7/  H'777  7 .  ¯7Î7  �ÎÎ'8  ADDÿ  /'G7Î7G 8' ¯Î 7G 7/ G'.F6 GF'8N7 ('. 7Î/'ÎG

7'7F( G'.F6 87?G 7/ /7Î¯ÎFÎG8N7 7/ G7¯NFÎ¯ 7. G7¯ )
  Nÿ��ÿ  7'7F / 'N 7G 7/ H'777 G.  ..'  'G. ' 7N.¯'6-

 ..7' G'.F6 87?G 7/ /7Î¯  ÎF'777 7 . ?NG.G  ÎÎ'8
(H'777 G'.F6 ) '8  N GNÎG/'¯ �¯ÎF77( � ¯ÎF �GN7¯(

 N Î.7N~ 7'G. �?F. 7Î7G G7 7G 7/ )(77  /'7. �F'6F.7'
  7 . 8' G/'..7' '. �Hg'7¯7.. N H'¯/N¯ ÎF7 GN7¯ N/ 7G

H'777 Î?G..ÎÎ'8 ÎG >ÎÎ?. /N611. 

  N/.1 -  7.G'7'~ 7G /'G/ 'N  GÎ7?. N 7 . Î.'Î87' Gg/'?G 7/ G/6 G/'..7' /'G7.G'7'~ 
 ?.FG  H'¯/N¯  H䐧ز7¯7'ل.  //'N  GÎ7?.  7GG'7'پ
7 ÎFÎG 7. G7¯ G7¯NFÎ¯  7'.>N/7¯ G'.F6 . F> 
7 200 100 ÎFÎG 8N7 7. G7¯  ?F. G7N7 G. GG.'NG 07F
7 63/7 20  8N7 7. .?¯G7.G  7.F. G7N7 G. GG.'NG 07F

12 350 350   '7 7. 8N7  G'.F6 87?G 7/ /7Î¯7'7F /'G8N7  ÎF'N'76
12 6 24   '7  G'.F6 87?G 7/ /7Î¯7'7F G/G
12 15 70  G7¯NFÎ¯  H/. H8N
12 365 365 8N7   >Î¯F'ÎG  /'7. G'.F6 87?G 7/ /7Î¯7'7F H'G8 G/G

H'777 7Î> ÎÎ'8
12 70×365 70×365 8N7   >Î¯F'ÎG  /'7. G'.F6 87?G 7/ /7Î¯7'7F H'G8 G/G

 ÎÎ'8 H'777  

12 1×10-6 1×10-6  ÎFÎG 7. G7¯NFÎ¯ G7¯  7N.¯'6 Î/..
12 1/36 109 1/36 109 NFÎ¯ 7. .?¯G7.G ̄ G7  'NG G.  G'70 7'6.F' 7N.¯'6
12 2800 5800 Î.F'7 ?.7G7.G GÎ 'F  87?G 7/ G.67¯ 7'7F .7N~   7 8' /'

 7'.>N/7¯
7 07/0 2/0 ÎFÎGÎ.F'7 7. G7¯ ?.7G7.G  .7N~ G. 7'.>N/7¯ G'70 Î¯/F.7� 7N.¯'6
12 001/0 001/0  7N.¯'6 .7N~ G. Î/ 7 ('.
7  ÎFÎG 8N7 7/ G7¯NFÎ¯ 7. G7¯  G'.F6 ?.7G 8N/ 7'/ÎG 
7   ÎFÎG 8N7 7/ G7¯NFÎ¯ 7. G7¯   G8'/F' / 'N 7G 7/ ÎÎ'8 H'777  ..'  'G. ' 7N.¯'6

 G'.F6 /7Î¯ 
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 GجلG س/FGGÎ شت'/Gح  بGÎ،س'ل ط GG/6'N/، Gر'G6   ،1 شÎÎ'108   ♦   1403پ

G.ف'Î 'G 
7¯ 7/ FÎ¯F7 .'زFG .ظF> Î7'Gآ FÎF/.N/  ÎF'.'Î7 خ'.>

 7G6 H'.8'7. 
 GÎ...  7G6 7'.>N/7¯ >Î¯F7 G'.F6 . F> /7'G(  ÎF/.N

G7F  8'  G/'..7'  '.  H'.8'7.7'.6'N
  H�7N26    >Î¯F'ÎG   ÎÎ/.  >Î'  7/  ./6  G'.F'

  �7'Î?G  .'7/F'  �GFÎ6Î.  7'/ÎG  �GFÎG¯  7'/ÎG  �G'.F6  . F>
.Î77 �Î¯/Î6¯  �G'7ÎÎ>.Î¯FN�  'G7F  >ÎF�GG N    H/N.
 G/'/7.  'G  ¯FÎN  N7Î~'6  HNG8(  7'7'

    �GNÎG/'¯ �GN7¯ �/N7 �(77 �>G( .F6 .6G /'7.
/6 Î777.  ¯ÎF N ¯ÎF77( �7G  N/.(3  N7Î~'6 HNG8( .)

ÎG  H'6F  ¯FÎN  7'/ÎG  �/G/  ÎF?G    7()/7'/
  G7N7 G. G'.F6 ÎG'G. /'7.5/0  ÎG G.Î.F 7/ �/6'.

G/'/  ÎG'G.ÎG  .Î?..   'G7F  ?Î8N.  8'  'G/FF¯15    N16  6Î'.F  .
>Î¯F7  G'.F6  . F>  >Î¯F'ÎGÎG  H'6F G¯  /G/  >Î7.G¯

. F> G. 7N.7G .F6  GNÎG/'¯23/0  >Î7.6Î. N )
. F> >Î¯F'ÎG(  >G(  .F6  G.  7N.7G  86/14694  )

>G(  G7N7 G.  >Î¯F7  G'.F6  . F>  ÎFN.F  7Î7  ..7' > 

/N7>  7G>  (77>  GN7¯>     ¯ÎF>¯ÎF77(>    GNÎG/'¯
ÎG  G/G'6G  . F>  '.  G'.F6  . F>  >Î¯F'ÎG  G7Î'ÎG  ./N6
H'6F GFÎG8  G'.F6 G'G. >Î¯F'ÎG . F> G¯ .7' >Î' G/FG/

ÎG GFÎG8 8' 7.6Î.  7¯F'Î'GF .F6 7G /'Î8 7'Î?G .'7/F' ./6'.
  7'.>N/7¯ 7/ .F6 H( G'7ÎÎ>. G7.7¯ G¯ .7' ?N7NG >Î'

ÎG ?Î7N 7G6 G¯ �/6'. >Î' 7/    7'Î?G .'7/F' >Î7.6Î. G?F' G
>G(  .F6  G.  7N.7G(35/2941G¯  N  )  7'Î?G  .'7/F'  >Î7.

( GNÎG/'¯ .F6 G. 7N.7G061/0ÎG )  .Î77 8' G/'..7' '. ./6'.
G'7ÎÎ>.�  ÎG  /7Î'~7ÎÎ>.  N  Î¯/F¯'7~  G.7/  H'N.

G8'/F' '7 7'.>N/7¯ G'.F6 . F>Î.7N7 7/ ./NGF /7Î¯ G¯
  /N'7G  N  7.G¯  G'7ÎÎ>.  .Î7720    /77/%20(CV≤  

  G'7ÎÎ>. .Î77 �¯/F' G'.F6 . F> G'7ÎÎ>. G.7/ �/6'.
  >Î.50-21  (  /77/50 %  ≥≥%21)  G'7ÎÎ>.  G.7/  �

  >Î. G'7ÎÎ>. .Î77 �77N.G G'.F6 . F>100 -51   /77/
(%100≥  ≥%51  7/ G'.F6 . F> /7Î'~7ÎÎ>. G.7/ �)

  7¯' N /'Î8 /     8' 7.6Î.100%  H'6F �/N.Î. G/FG/ .Î'GF
ÎG  G'.F6  . F>  G'7ÎÎ>.  G.7/  H/N./6'.13  >Î'  7/  G¯  .

  G'7ÎÎ>. GN//G 7/  ¯ÎF N >G( �GN7¯ G'.F6 . F>  ÎÎ/.

 N/.2-  /'G7N.¯'6 N ?.7G /'G8N/ 7Î/'ÎG G'.F6 .Î613�12  N14 

 ÎG7 .'زFG

1g 1f
1 gf

g hh
1 23 10 4 3 01 10 4 3 00 10 4  ̄ ÎF77(

h/g
h/1

1 10 5 1 10 3 1 10 3  GNÎG/'¯

f/84
f/91

2/06 10 2 2 10 6 2 10 2  ¯ÎF

42
f/g

6 00 10 5 2 86 10 5 3 00 10 3  GN7¯

f ff8g
f f42

5 25 10 4 3 52 10 3 3 10 3  (77

 [
 D

O
I:

 1
0.

61
18

6/
je

he
.1

2.
1.

10
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 je
he

.a
bz

um
s.

ac
.ir

 o
n 

20
25

-0
6-

08
 ]

 

                             6 / 14

http://dx.doi.org/10.61186/jehe.12.1.103
https://jehe.abzums.ac.ir/article-1-1070-fa.html


N 7Nپ ÎF'GÎF7 H'8N77خ.'8   فN7ض' پ/ÎG/

109    ♦    GجلG  س/FGGÎ  شت'/Gح  بGÎ،س'ل ط GG/6'N/، Gر'G6  ،1 شÎÎ'1403پ

  G'7ÎÎ>. G/N//G 7/ (77 �/N7 �GNÎG/'¯ G'.F6 . F> �G¯
  '. 7G .F6 . F> N 77N.G56    '. GN//G 7/ 7ÎÎ>. /77/

  7'/ÎG  'G7F ?Î8N. ¯Î /'7. �O'FG7 ./F7'/ 7'7F /'Î8 G'7ÎÎ>.
  7.'7. Î¯/Î6¯3 ±  ÎG 7.7 7.'7. Î¯FN� N  .F'  7/ ./6'.

(  G8'.  7/  Î¯/Î6¯  N  Î¯FN�  G�F'F�  ÎF¯2-  '.2  7'7F  )+
G/'/ �/6'.  G.6'/?Î8N. 8'  'G  /F.7G 7'/7N.7.  'G7F15/ . 7

  GGG  /'7.  Î¯/Î6¯  N  Î¯FN�  >Î¯F'ÎG  H'.ÎG   ÎÎ/.  >Î'
77'F? 'G7F G/N//G 7/ N ../G (2- '.2./7'/ 7'7F )+ 

 
ÎF'7777Î> ¯7Î7 Î.'Î87'.'زFG 7'.>N/7¯ 

  G/6 G7'ئ'  /G 7'7' 7. G'.F6 ÎF'7777Î> ¯7Î7 Î.'Î87'
7Î/G  .>'.  7F'�(  77N.  '¯Î7G(  .7Î8  

  GN7¯ N/ 7/ G'.F6 GFÎ6Î. N GFÎG¯ �>Î¯F'ÎG 7'/ÎG G7  /'7.
/6 >ÎÎ?. N Î777. H'¯/N¯ N  '7¯7..8 . 

( G'.F6 GF'8N7 ('. 7'/ÎG '/..') �?F. 7Î7̄G G 7̄ 8'
G8'/F' Î.¯̄7N~ 7'G. N F'¯̄6F.¯̄7' >Î' 6Î'.F G¯ �/¯̄6 /7Î¯

Î.'Î̄87'(  N/.̄ 7/ 'Ḡ4GF̄'8N7 ('.̄ 7'/Î̄G ./¯̄ ¯6 G/7N( ) 
Hg'¯̄ ¯7¯7.. N H'¯̄ /N¯ /'7. 7Î¯̄ ¯7G G¯̄ ¯7 7G 7/ G'.F6      

>Î.-10'. 11-10  ..7' 

 >G(  .F6  G.  7N.7G  G'.F6  GF'8N7  ('.  7'/ÎG  >Î7.6Î.         
(2  -10G¯ N H'¯/N¯ GN7¯ 7/ ?F.  Î77 8' N )  >Î7.  ('.

( GNÎG/'¯ .F6 G. 7N.7G GF'8N72-10)    GN7  ̄7/ 7.F. 7Î7G  8'
ÎG Hg'7¯7..  ..7F G. H'¯/N¯ ÎG'G. 7/ ÎF¯ 7N7 G. ./6'.

  ..7'  7.6Î.  ÎG¯  G'.F6  GF'8N7  ('.  7'/ÎG  Hg'7¯7..
>ÎF�GG  ÎF7 GN7¯ N/ 7G 7/ GF'8N7 ('. 7'/ÎG >Î7.6Î.

  G. 7N.7G H( >Î7.G¯ N ?F. 7Î7G 7/ G'.F6 ÎG'G. /'7. N
ÎG 7.F. ./6'. 

 

FN/.4- ÎG7Nس پ'G. N F'6FG7' ،?F. FÎ77 G7 8'  .'زFG GF'8N7 (6. H'زÎG
 H'¯/N¯  H䐧ز7¯7'ل.

FGز 
2/09 10-8 2/08 10-6 7/47 10-4 1/17 10-8 3/18 10-7 7/99× 10-5 4/58  >Î¯F'ÎG

 7G6/08 10-9 6/06 10-7 2/17 10-4 3/41 10-9 9/28 10-8 2/32 10-5 17 GFÎG¯
5/44 10-8 5/42 10-6 1/94 10-3 3/05 10-8 8/29 10-7 2/08 10-4 152  GFÎ6Î.
1/99 10-8 1/98 10-6 7/13 10-4 1/12 10-8 3/04 10-7 7/62 10-5 73/55  >Î¯F'ÎG

 GN7¯1/5 10-8 1/49 10-6 5/37 10-4 8/44 10-9 2/29 10-7 5/74 10-5 42 GFÎG¯
2/75 10-8 2/74 10-6 9/84 10-4 1/54 10-8 4/20 10-7 1/05 10-4 77  GFÎ6Î.

  N/.3 -  H'.8'7.7G6 ÎF'.'Î. 7'.>N/7¯ 7/ >Î¯F7 G'.F6 . F> /7'G( G7 .( ) 
*  .

 
GFÎG8 .ظF>  Î¯/Î6¯ Î¯FNچ  7'Î?G G'7/F'

.Î77'.   ضÎÎ>.
 )/77/(

//'¯ث7  FF'// FÎ¯F'ÎG 77F?

103 /0 40 927 /0 - 365 /0 36/10 18 77 42 73/55  GN7¯ 

583 /0 09/0 960 /0 25/0 061 /0 21 4 /0 1 /0 23/0  GNÎG/'¯

606 /0 15 196 /0 762 /0 32/35 56 152 17 40/58  7G

094 /0 19 07/1 902 /0 01/6 19 47 21 03/30   ¯ÎF

178 /0 12 547 /0 - 421 /0 51/25 42 117 22 53/60 (77

103 /0 35 575 /0 812 /0 67/70 39 361 54 06/178  /N7

091 /0 9184 199 /1 - 229 /0 35/2941 20 19972 10567 86/14694 >G(
159 /0 2 /3 663 /0 - 493 /0 25/1 21/32 7 /6 2 88/3  ̄ ÎF77( 

*ÎF?G   7 ( ¯FÎN N7ÎÎ~'6 HNG8( 7/ /7'/5/0< ) 
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8/23 10-11 8/21 10-9 2/94 10-6 4/62 10-11 1/25 10-9 3/14 10-7 23/0  >Î¯F'ÎG
 GNÎG/'¯4/29 10-11 3/57 10-9 1/28 10-6 2/01 10-8 5/46 10-10 1/36 10-7 1/0 GFÎG¯

1/43 10-10 1/42 10-8 5/11 10-6 8/04 10-8 2/18 10-9 5/74 10-7 4/0  GFÎ6Î.
2/17 10-8 2/16 10-7 7/74 10-4 2/1 10-8 3/30 10-7 8/28 10-5 53/60  >Î¯F'ÎG

 (777/87 10-9 7/85 10-6 2/81 10-4 4/22 10-9 1/20 10-7 3/01 10-5 22 GFÎG¯
4/18 10-8 4/17 10-7 1/49 10-3 2/35 10-8 6/38 10-7 1/6 10-4 117  GFÎ6Î.
5/28 10-6 5/26 10-4 1/87 10-2 2/95 10-6 8/02 10-5 2/01 10-3 86/14694  >Î¯F'ÎG

>G(3/78 10-6 3/77 10-4 1/35 10-2 2/12 10-6 5/76 10-5 1/44 10-3 10567 GFÎG¯
7/15 10-6 7/13 10-4 2/55 10-2 4/01 10-6 1/09 10-4 2/73 10-3 19972  GFÎ6Î.
6/48 10-8 4/64 10-6 2/27 10-3 3/57 10-8 9/72 10-7 2/43 10-4 96/178  >Î¯F'ÎG

/N72/07 10-8 2/07 10-6 6/91 10-4 1/08 10-8 2/94 10-7 7/39 10-5 54 GFÎG¯

1/30 10-7 1/29 10-5 4/61 10-3 7/25 10-8 1/97 10-6 4/94 10-4 361  GFÎ6Î.
1/07 10-8 1/07 10-6 3/84 10-4 6/03 10-9 1/63 10-7 4/11 10-5 03/30  >Î¯F'ÎG

 ¯ÎF7/51 10-9 7/49 10-7 2/68 10-4 4/22 10-9 1/14 10-7 2/87 10-5 21 GFÎG¯
1/68 10-8 1/67 10-6 6/01 10-4 9/44 10-9 2/56 10-7 6/43 10-5 47  GFÎ6Î.
1/38 10-9 1/38 10-7 4/96 10-5 7/79 10-10 2/11 10-8 5/31 10-6 88/3  >Î¯F'ÎG

 ̄ ÎF77(7/16 10-10 7/14 10-8 2/56 10-5 4/02 10-10 1/09 10-8 2/73 10-6 2 GFÎG¯
2/39 10-9 2/39 10-7 8/57 10-5 1/34 10-9 3/65 10-8 9/17 10-6 7/6  GFÎ6Î.

G H'7777Î> Î?G.. 777 خ'/FÎÎ'8 () .'زFG  FÎ¯F7 
  7'/ÎG �77'   ÎÎ/. 7/   H'¯/N¯ GN7¯>Î.1-10  '.3 -10  
  >Î. Hg'7¯7.. /'7. N2 -10  '.4-10  ÎG  /6'.1>  G¯ �

H'7777Î> Î?G.. 7 . GN7  ̄N/ 7G 7/ÎÎ'8  ..7' G  ̄ÎFÎ.

  7'/ÎG Î777. '.  ÎF¯7N7 G.    H'¯/N¯ 7/ �/6 7.6G
H'7777Î> 7 .. 8' 7.6Î. ÎÎ'87.ÎG Hg'7¯  N/ 7G 7/ ./6'.

H'7777Î>  7 . GN7¯  8'  7.6Î.  (77 N  GN7¯  G'.F6  ÎÎ'8
G¯ N .7' 7¯Î/ G'.F6 G. 7N.7G GN7¯ N/ 7G 7/ 7 . >Î7.

   N/.( .7' GNÎG/'¯ .F65  .) 

 N/.5-  H'7777Î> 7 .ÎÎ'8   H'7777Î> Î?G.. 7 . NÎÎ'8  ( )  H'.8'7. 7G6 7'.>N/7¯ >Î¯F7 G'.F6

 H䐧ز7¯7'ل.  H'¯/N¯
FGز'.

2 /03 10-3 2 /66 10-5 2 /00 10-3 2 /79 10-7 1 /88 10-2 1 /74 10-4 1 /87 10-2 4 /98 10-7  >Î¯F'ÎG

 7G5 /90 10-4 7 /74 10-6 5 /82 10-4 8 /14 10-8 5/480 10-3 5 /06 10-4 5 /43 10-3 1 /45 10-7  GFÎG¯

5 /27 10-3 6 /92 10-5 5 /20 10-3 7 /27 10-7 4 /90 10-2 4 /52 10-4 4 /86 10-2 1 /30 10-7  GFÎ6Î.

3 /09 10-2 5 /02 10-3 2 /51 10-2 3 /91 10-4 2 /71 10-1 3 /32 10-2 2 /37 10-1 6 /97 10-4  >Î¯F'ÎG

GN7¯2 /33 10-2 3 /82 10-3 1 /91 10-2 2 /95 10-4 2 /05 10-1 2 /50 10-2 1 /78 10-1 5 /25 10-4  GFÎG¯

4 /27 10-2 7 /10 10-3 3 /14 10-2 5 /41 10-4 3 /75 10-1 4 /58 10-2 3 /28 10-1 9 /63 10-4  GFÎ6Î.

4 /40 10-4 1 /26 10-4 3 /14 10-4 4 /62 10-8 2 /94 10-3 1 /37 10-14 2 /94 10-3 8 /23 10-8  >Î¯F'ÎG
 GNÎG/'¯

2 /30 10-4 6 /55 10-5 1 /36 10-4 2 /41 10-8 1 /53 10-3 5 /95 10-15 1 /27 10-3 4 /29 10-8  GFÎG¯
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7 /66 10-4 2 /18 10-4 5 /47 10-4 8 /04 10-8 5 /11 10-3 2 /38 10-14 5 /11 10-3 1 /43 10-7  GFÎ6Î.

2 /43 10-2 6 /29 10-4 2 /37 10-2 3 /46 10-6 2 /26 10-1 4 /12 10-3 2 /21 10-2 6 /16 10-6  >Î¯F'ÎG
(778 /84 10-3 2 /28 10-4 8/609 10-3 1 /25 10-6 8 /19 10-2 1 /49 10-3 8 /03 10-3 2 /23 10-6  GFÎG¯

4 /70 10-2 1 /21 10-3 4 /57 10-2 6 /68 10-6 4 /35 10-1 7 /95 10-3 4 /27 10-2 1 /18 10-5  GFÎ6Î.
1 /70 10-2 1 /11 10-4 2 /29 10-3 1 /34 10-2 5 /40 10-2 7 /52 10-3 2 /24 10-2 2 /40 10-2  >Î¯F'ÎG

>G(1 /22 10-2 8 /16 10-4 1 /68 10-4 9 /59 10-3 3 /87 10-2 5 /38 10-3 1 /60 10-2 1 /71 10-2  GFÎG¯

2 /31 10-2 1 /48 10-3 6 /19 10-4 1 /82 10-2 7 /31 10-2 1 /01 10-2 3 /04 10-2 3 /25 10-2  GFÎ6Î.

 

 
H'7777 . Î.'Î87' ÎÎ'8 H'777 Î?G.. 7 . N ÎÎ'8       

(  ) 
H'7777Î> G'7 ' /'7'/ Î777. /7NG 77'F? GGGÎG ÎÎ'8-

. GÎ.7 .77G6 7'7' 7.  ÎFN �/F6' 7F'�( 77N. G¯ //F.
H'777  G'ÎÎÎ/.  ÎFFGF'  >Î. GÎG..7'  G/6 �  

H'777 G'.F6 /'7.'8   N ¯ÎF77( � ¯ÎF �GNÎG/'¯ �GN7¯  /G
  /N7  7.  G¯  //'Î8  87'N?   ÎF/  G.  (77  .F6  >ÎF�GG

ÎG 7.F. N ?F. G'7 8' H'7F' Î.G 7 G7N7 Î777. �/F7''¯

.67¯17 7'/ÎG 7¯'  >Î. G/N//G 7/4-10 '.6-10
  �/6'. .7'  7.F¯ ./. N G/6 G.67Î'~ ¯7Î7 /'7'/

H'777 7 . /'7'/ .7' >¯GG GN//G >Î'
  7.F  HNÎFÎG  ¯Î/6'.12ÎG H'6F  6Î'.F  ./G/

8 ¯ÎF  �7G  �GN7¯  �(77(  G'.F6  ÎÎ'
 G/N//G5-  10   '.11-10  

  

 H'.8'7. 7G6 7'.>N/7¯ >Î¯F7 G'.F6  N H'7777Î> Î?G.. 7 . ÎÎ'8   N/. GG'/'5-    ÎF'7777Î> 7 .ÎÎ'8  

 H䐧ز7¯7'ل.  H'¯/N¯ FGز'.

8 /29 10-4 1 /62 10-5 8 /12 10-4 1 /20 10-7 7 /78 10-3 1 /05 10-4 7 /58 10-3 2 /14 10-7  >Î¯F'ÎG

 /N72 /51 10-4 4 /91 10-6 2 /46 10-4 3 /61 10-8 2 /33 10-3 3 /21 10-5 2 /30 10-3 6 /44 10-8  GFÎG¯

1 /68 10-3 3 /28 10-5 1 /64 10-3 2 /43 10-7 1 /57 10-2 2 /14 10-4 1 /53 10-2 4 /34 10-7  GFÎ6Î.

2 /09 10-3 3 /03 10-5 2 /05 10-4 2 /91 10-7 1 /93 10-2 1 /98 10-4 1 /90 10-2 5 /18 10-7  >Î¯F'ÎG

  ¯ÎF1 /46 10-3 2 /12 10-5 1 /43 10-3 2 /07 10-7 1 /36 10-2 1 /38 10-4 1 /34 10-2 3 /64 10-7  GFÎG¯

3 /27 10-3 4 /75 10-5 3 /21 10-3 4 /48 10-7 2 /97 10-2 3 /10 10-4 2 /94 10-2 7 /99 10-7  GFÎ6Î.
4 /04 10-5 4 /03 10-5 1 /77 10-9 2 /59 10-9 1 /66 10-8 7 /95 10-3 1 /65 10-8 4 /61 10-13  >Î¯F'ÎG

 ̄ ÎF77(2 /08 10-5 2 /08 10-5 9 /12 10-10 1 /34 10-9 8 /58 10-9 5 /80 10-11 8 /52 10-9 2 /37 10-13  GFÎG¯
6 /97 10-5 6 /96 10-5 3 /05 10-4 4 /48 10-9 2 /87 10-8 1 /94 10-10 2 /85 10-8 7 /96 10-13  GFÎ6Î.

  8' 07'. 
 N 

  7G /'7.
  ÎÎ'8

 H'777  7'/ÎG
.7'  7/  )¯ÎF77(  N
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N H'ÎG >Î'  7/ >Î'  G¯ �/7'/  '7 7'/ÎG >Î7.6Î.

(  7.F¯ ./. N G/6 G.67Î'~ G/N//G 7/ 7'/ÎG4 -10  '.6-10  )
N  GN7¯  .F6  G.  7N.7G  N  .7'(   ¯ÎF5-  10ÎG  )  ./6'.

>ÎF�GG  ( (77 .F67-  10G¯ ) G.6'/ '7 7'/ÎG >Î7.
Î. NH'777 .F6 >Î7.7 .   N/.( .7' '86  .)  Î?G.. 7'/ÎG

H'777ÎÎ'8   ÎÎ/.  >Î'  G'.F6  ÎF7  GN7¯  N/  7G  /'7.
  G/N.   7.F¯  ./.  G/N//G  7/  )Hg'7¯7..  N  H'¯/N¯(    N

 G.  G'.F6  Î.7.  . F> ÎFN  �/F7'/  ÎG¯  Î¯/NF(  7N7.
  ¯'F7 . /  G.  '.  /N6 G7' F  /Î'.   ¯ÎF  N  GN7¯  G'.F6

  ./F77F 

 .حث 
  /'G7G6  ÎF'.'Î.  7'.>N/7¯  7/  >Î¯F7  G'.F6  . F>
  �ÎÎ'NG N (( 7Î'76 �ÎÎ'ÎGÎ6Nئ� .Î¯7. G. G.7. GF..G

  7/ G¯ �.7' GN'..G ÎF'7F' G/FÎg( ?.'FG N .Î?G.  ÎÎ/.
  7Î/'ÎG G. ..7F >Î¯F7 G'.F6 . F> H/N. g'. .ÎF 77' 

.ÎF'?6  7Î '.  GF'6F  �GFÎG8  . F>  6Î'.6'  7/  ÎF'7F'  /'G
  �G7N7  7G  7/  ..7'  H'.8'7.  7G6  7'.>N/7¯  7/  77'F?

  7G6 .G 7 .Î?7N 8'  //7.7'¯ ÎÎÎÎ/. 77'  6GN�~
�.7'  H'.8'7.    ÎF'7777Î>  7 . H(  7/  G¯( )    G'.F6

  >Î¯F7   GFNGF  ÎF7' /'G7Î7G 8'  �ÎF'¯.'Î. 7'.>N/7¯ /'G
  Hg'¯¯7¯7.. N H'¯¯¯/N  ̄/'7¯¯. �7.F. N Î.7N~ 7'G. �?F.

H'7777Î> 7 . H'.ÎG ./¯¯6 Î.'Î87'  GN7¯ N/ 7G /'7. ÎÎ'8
  ÎF7G'?F' G  /FF'GG(2018)18  N

Zgłobicki N  (2021)7  ¯�N¯8'  7. ̄ Î  
(1>  N  G/N.  )  GN7¯¯  7/  H(  H'.ÎG  >Î7.G¯  N  >Î7.6Î.

  /'7.  .Î.7.  G.  >Î¯F7  G'.F6  ÎG'G.  /'7.  H'¯/N¯  ÎF¯7
N ?F.  7Î¯7G  77'   ÎÎ/.  7/  >ÎF�GG ./6  >ÎÎ?.  7.F.

H'7777Î>  7 .  >Î7.6Î.'¯/N¯  /'7.  ÎÎ'8H    Hg'7¯7..  N
G¯ N GN7¯ .F6 G. 7N.7G  N GNÎG/'¯ .F6 G. 7N.7G 7 . >Î7.

 Î77 8'7Î7G ?F.H'7777Î> 7 . ./Î/7¯ 7.6G  7/ ÎÎ'8
  >Î7.g'. ?F. 7Î7G 7/ G'.F6  ¯ /'7. Hg'7¯7.. N H'¯/N¯
 G. �/'/ 7'7..' /N. G. '7 7'/ÎG >Î7.G¯ 7.F. 7Î7G 7/ N
  7'G. /'7. N >Î7.g'. 7.F. /'7. G¯ >G( .F6 /7NG 7/ ..

 ./6 Î.'Î87'  7'/ÎG >Î7.G¯ Î.7N~  7'/ÎG    Î6.Î7 7'.>
7G6  H'.8'7.    G'ÎÎÎ/. /FF'GG  ( H'7'¯GG N2015)19  N

 N/.6-7 .  H'777 ÎÎ'8 N 7 .   Î?G.. ÎF'777/'7. 7'.>N/7¯ >Î¯F7 G'.F6 ÎÎ'8 H'¯/N¯  N  Hg'7¯7..

FGز'. 
 FÎ¯F7

 H䐧ز7¯7'ل. H'¯/N¯

 GN7¯
 >Î¯F'ÎG 3/03 10-5-7/11 10-81/29 10-5-1/55 10-74/36 10-5
GFÎG¯ 2/28 10-5-51/4 10-89/84 10-6-1/21 10-73/29 10-5

 GFÎ6Î. 4/25 10-5-1/00 10-71/82 10-5-2/26 10-76/11 10-5

 GNÎG/'¯
 >Î¯F'ÎG 1/59 10-6-4/64 10-116/58 10-7-1/04 10-102/86 10-6

GFÎG¯ 6/64 10-6-1/93 10-112/86 10-7-4/34 10-119/51 10-7

 GFÎ6Î. 2/56 10-6-7/73 10-111/14 10-6-1/73 10-103/80 10-6

 (77
 >Î¯F'ÎG 7/4 10-7-7/81 10-112/41 10-7-1/75 10-108/04 10-7
GFÎG¯ 2/03 10-7-2/83 10-118/77 10-8-6/37 10-112/91 10-7
 GFÎ6Î. 1/08 10-6-1/50 10-104/66 10-7-3/39 10-101/55 10-6

 ¯ÎF
 >Î¯F'ÎG 2/97 10-5-7/74 10-101/28 10-5-1/74 10-94/26 10-5

GFÎG¯ 2/08 10-5-5/41 10-98/96 10-61/21 10-92/97 10-5
 GFÎ6Î. 4/66 10-5-1/21 10-92/00 10-52/72 10-96/66 10-5

 ̄ ÎF77(
 >Î¯F'ÎG 6/34 10-64/34 10-81/79 10-92/72 10-62/65 10-84/04 10-99/07 10-6
GFÎG¯ 3/27 10-62/23 10-89/26 10-101 /40  710-61/36 10-82/08 10-94/68 10-6
 GFÎ6Î. 1/9 10-57/50 10-83/10 10-94/71 10-64/58 10-86/98 10-91/56 10-6

 [
 D

O
I:

 1
0.

61
18

6/
je

he
.1

2.
1.

10
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 je
he

.a
bz

um
s.

ac
.ir

 o
n 

20
25

-0
6-

08
 ]

 

                            10 / 14

http://dx.doi.org/10.61186/jehe.12.1.103
https://jehe.abzums.ac.ir/article-1-1070-fa.html


N 7Nپ ÎF'GÎF7 H'8N77خ.'8   فN7ض' پ/ÎG/

113    ♦    GجلG  س/FGGÎ  شت'/Gح  بGÎ،س'ل ط GG/6'N/، Gر'G6  ،1 شÎÎ'1403پ

Zgłobicki   N   (2021)7  7/    7Î¯7G  G¯7 7¯G
7.F.�    �ÎF7  GN7¯  N/  7G  /'7.  �?¯F.  N  Î.¯7N~  ('.
¯�N¯ ̄ Î 8' 7.  (1�/G( .7/ G. )    N/ 7G 7/ >Î'7.'F.

H'7777Î> Î?G.. 7 . GN7¯ ÎÎ'8 �.7' G¯ ÎFÎ.>ÎF�GG  
7'/ÎG H'¯/N¯ /'7.  ¯7.. Hg'7¯7.. ..7F G./N. 7. .

   ( H'7'¯GG N2020)20    .G 7 Î.'Î87'  8'  7~
   N7 '. G Î' 7G6 ÎF'.'Î. 7'.>N/7¯ >Î¯F7 G'.F6 ÎF'7F'
 G¯ /F/Î77 G.Î.F >Î' G. .ÎF 77'  6GN�~ '. G.'6G 6Î'.F N

H'7777Î> Î?G.. 7 . 7Î/'ÎG  ('. 7Î7G G7 7G 7/ ÎÎ'8
  .F6 G¯FÎ' N .7' Hg'7¯7.. 8' 7.6Î. H'¯/N¯ ÎF7 GN7¯ 7/

  ./7'/  '7  7 .  >Î7.G¯  (77  (2018)21  
 7'.>N/7¯ 7/ ÎF'7F' .G 7 7. >Î¯F7 G'.F6 7 . Î.'Î87'

 G.Î.F  N  /'/  G'.F'  '7  H'/'.(  7G6  ÎF'.'Î.   ÎÎ/.  G.'6G  /'
>Î' 7. ÎF.G /7N( .7/. 77' 7 GN7¯ N/ 7G 7/ G¯  .F6 ÎF

H'777 7 . >Î7.6Î. /'7'/ GN7¯  >Î7.G¯ (77 .F6 N ÎÎ'8
>Î'  G.  .Î'F?  '.  �/7'/  '7  7 .ÎF7'  ?F.  7Î7G  G¯  G'7  >Î7.

  .F6 ('. 8' Î6'F 7 . ''F .7' G/N. H/. G. G'70 /N7N
ÎG 6G'¯  Î77 >Î' 8' (776Î. G¯ '7Î8 /.'Î  G'7 ' >Î7.

  Î7.F.  ('. 7Î7G   Î77  8'  H/.  7/  (77 7 . N  Î.FG
ÎG ./6'.    ( H'7'¯GG N2022)22  

  ÎF'.'Î. 7'.> 7/ G'.F6 Î.6'/G. 7 . Î.'Î87' N  ÎF/. 7/
  G'70 ?F.  7Î7G  �77'  6GN�~  6Î'.F  /ÎÎ'.  7/  07¯ 7G6
  N H'¯/N¯ /'7. ÎG7 G'.F6 '. GG.'NG ÎF7' 7Î7G '7 7'.>
   ÎÎ/. G.'6G  ÎÎ/. >Î' 7/ >Î'7.'F. �.7' G.7F'/ Hg'7¯7..
N7¯ N/ 7G /'7. >GÎ'   7 8' 7.G¯ 7 . 7.'6 �77'   G

ÎG  ÎF7ÎG  H'6F  6Î'.F  ./6'.  7 . >Î¯F7  G'.F6  G¯  /G/
ÎF'7777Î>  G7Î'ÎG 7/ (77 N GN7¯ G'.F6 'G' �/F7'/F ÎÎ'8

ÎG  �G'.F6  7Î'7  '.H'¯G  7/  /FF'N.  /FF'G  7G6  //7.7~  /'G
G'77'G� N /7'..  7'FGÎF'7777Î> G'7 . �'G  G.6'/ ÎÎ'8
  Î?G.. 7'/ÎG ./F6'.H'777 ÎÎ'8   ÎÎ/. >Î' 7/ .ÎF G'.F6

 G'ÎÎÎ/. /FF'GG H'7'¯GG N (2015)19 NZgłobicki   
N(2021)7  �  N H'¯/N¯( ÎF7 GN7¯ N/ 7G /'7.

  G/N.  7.F¯ ./. G/N//G 7/ )Hg'7¯7..(4-10  '.6 -10  )  N

  ./F7'/ ÎG¯ Î¯/NF(>ÎF�GG  ( (77 .F67-  10G¯ )-
. Î. N G.6'/ '7 7'/ÎG >Î7H'777 .F6 >Î7.7 ..7' '8  'G' �

  /Î'. N G/N. 7.6Î. G'.F6 GÎÎ. 8'  ¯ÎF N GN7¯ G'.F6 . F>
  '. �G7N7 7G 7/ ./F77F ¯'F7 . /  G. '. /FN6 G7' F
 7/ 'NG G.N.  .'F Î¯/NF( 7. ÎF.G G?F' G >Î' 6Î'.F G. G.N.
 /N.G. .G. G�7'~¯Î Î.Î7Î/G G'G'/F' G'.F' �H'.8'7. 7G6

 G. /7N77 'NG .Î.Î¯ÎG 7 F  7 NG /'G7'¯G'7 GFG.8' �/77
ÎG GFÎG8 >Î' 7/G/FÎg( 7G.7G 6Î'~ G. H'N. G?7N. �'NG /'G

.7'Î7 ./NGF G7'6' ..7 /'66 G?7N. N ?G'. ÎF7.F¯ /'G 
G.Î.F Î7Î¯ 

   7 >ÎÎ?. N .G 7 ¯7Î7 Î.'Î87' G. 6GN�~ >Î' 7/
  Î¯/NF( �7G  �>G(  �/N7  � ¯ÎF  �GN7¯  >Î¯F¯7  G'.¯F6

  G..'/7~ H'.8'7. 7G6 7'.>N/7¯ 7/ ¯ÎF77( N  ¯ÎF �(77
 GGG . F> >Î¯F'ÎG Î.'Î87' ./6    >Î¯F'ÎG G¯ /'/ H'6F G'.F6

  G. G.N. '. N .¯7' 7.6Î. GFÎG8 7'/ÎG 8' 77'F? GGG . F>
  >ÎG8 G.7N~ 7/ Î?Î.7 7N7 G. 77'F? >Î'  G¯ ?N7NG >Î'
  7Î F  Î¯?Î.7   ¯G'N?  8'  7¯Î>  ÎFG'N¯?  'G'  �/F7'/  /N.N
  �'¯GN7/N. ¯Î.¯7g 6Î'¯7 N 6Î'¯776 �>Î¯F¯7 ¯¯Î6'7.

..N¯7 N G'.F6 Î¯/7N.  .ÎF GÎFÎF  Î'7N Î67¯7G /'¯G
N GNÎG/'¯ �GN7¯ � ¯ÎF �/N7 �7G G'.F6 6Î'.¯6' /¯?'.

7/ (77 ÎG ÎF'.'Î. /'G7'.>/N6.   GFNGF 7'ÎF Î777. '.-
¯7.6G /7Î  GFNGF /6 G. ..7F /7.6Î. Î¯/NF( G¯ ÎÎ'G

ÎG H'6F 7¯Î/ 7'ÎF  g'.  ¯Î6'7. '.  ÎÎ7'FG G.  7N.7G /FG/
  .'77' N 7'8'. GÎ FG �/'Î8 Î¯/NF( '.  7'FG GFG. 8' �/F.7G

G'77'G� N H'.8'7. 7G6 ÎFÎG. G'G' H'/ÎG  07. /7'.. /'G
 ..7' 7G6 >Î' 7'N.7' �'7'~ N GN¯67'/¯ÎG(7Î>7 .-

7H'77)ÎÎ'8 �G¯?F' G /7N¯G >Î¯F¯7 G'.¯F6 G¯GG /'7¯.
(  >¯GÎ'    ¯7  8'  7¯.G¯1>)ÎG >Î'  G.Î.F  7/  �/6'.

/7'GÎ. 7 F 8' /7¯ . �¯ÎG G'.F6  /'7. ÎF'77¯77¯Î> /'G
GN7¯  Î.'Î87'  >ÎF�GG ./F7'/F Hg'¯7¯7.. N H'¯/N¯¯ /'G

 ÎF'77¯7  7 .ÎG H'¯6F G¯¯  /G/    GN//G  7/  GNÎG/'¯  .F6
Î>ÎF'7777N /7'/ 7'7F ÎÎ'8   ./F7'/F .G 7 /N7 7. /7 .

 G¯ ÎF' 7/ H'777 7¯ . ÎÎ'8 >Î¯F'ÎG  �GN7¯ �  ¯ÎF G'.F6
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 ?F.  7Î7G  8'  (77  GFÎ6Î.  N  ¯ÎF77( ¯7Î7  G/N//G  7/
G/N. ÎFN.F  .'F N  7.F¯ ./.  (4-10  '.6 -10 )    7 . G¯FÎ' '. N
/7'GÎ. 7 F 8' ÎG.N.  .'F  '7 >ÎF¯'7 .G 7 �ÎF'777 /'G

ÎGF /Î/G.�/FF¯    'G' 7/ G'.F6 >Î'  7'/ÎG 6G'¯ .G. 7/
./NGF 0'..' /Î'. '7 /7Î.'/. )/7'..( //7.7~  7'FG 
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