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 7F..7GF' 
/7'7/F' G6G G/G. OF' /'7.F' G'/..7'  ''G6F'N?'F77g'  GNF'G.F' /FG6G F/F G'>FG/N.'.Fg' /NF'/N7F' .

/N6N. O/G /7'7/F' G6G  /NF'GG'N?'F77g' ''G6F' G'/..7'  GNF'G.F' 6.ط NG/N.'.Fg' /GF' NGO  7N7FF'

H O/GF' 0'?H76GF' NG FNN7F'/N.'.Fg'  ''G6F' FGGُN GNG F? N/N6N. 7'7' ?6HH /NF'/N7F'N?'F77g' 

 GNF'G.F' OF? ''6FF' FG/N.'.Fg'  H /7'NGF' NG 7'/Gg' FG /..'FF'7N7'.F' /GFG.F' H'N./N  /?G.7GF'F ''G6F

N.F'H N?'F77g'  0'?H76GF' NG G6NGF. G'G' ً 'F&'? HNG. H' FGGGF' FG/N.'.Fg'  ,F.7 'GF /G'6' ./NF'/N7F'

OF' ً '6N' /7'7/F' G6G G/G. 'N/'?' FGGN GNG /'6/ /FGNG  GNF'G.F'/N.'.Fg' G'/..7'.  ''G6F'N?'F77g'. 

G'F G'/Gg' G6G FNF/.F 'H'//'.F /'/?7/ .إ'G.7' /FN?F GG.NG  FNG8NGF' FG ''7/GF'HFG'?F' ?F'7GF' FG //?. FN
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/N/ /NF'/N7F' >F. //? /FN?F' N.F' G. ?N8N. H'N..7g' ( 'GNF?30   ً'/7G.)  /7'7/F' ''7.' /?./NF'/NGF'  F7N.

'H'//'.F OF'  /7'7/F'. /7'.F' /N67GF' 0'./'/G'6g'. OF'  'GGG' FG .&'.FF' FG //? /7'.F' GNF'G.F' H'

 ''G6F' Hg/إ.N?'F77g' O7>. H' FGGN  Hg. FG FNN7F' O/GF' NG0'/'7Ng' N.F'  /N/ 0'?H76GF' 'GFF/.

 ''G6F' H'N?'F77g' OF? FG?NH FNF/ FG6. /GFG.F' ///N GF' Hg. FG GF0H /GFG.F' 6NG.. OF? FG?N 

H' 6NG.. F/G GNF'G.F' 6?. ''>F' H' 6NG..  /7'NGF'. /7'.F' G&'8NF' 6?. ''>F'/N76.F'  H' FGGN /N/

 ''G6F' Hg. FG G&'8NF' G6G G..N?'F77g'. ' GNF'G.F' H/N.'.Fg'  GFNG7. FGGN .7/. 'G7N>. G.N H'

/&N.F' NG G.. N.F' 0'7N>.F' /N.'.Fg'  /'NGF' 7'?7' 7NN>.H G77F' 7'?7' 7N>. F/G/NFHg'  /NGNG/F' GNF'G.F'H

O7.g'  ''G6F' Hg. FG FGGN HN?'F77g'  FNF/./6NG . /N7G'F.F'76 .GFN.7.. GNF. N.F' 0'?H76GFF /7H

GF6G  ''G6F' Hg. FGN?'F77g'  FGGN7'G..' F.7. G/N/. 0'..FG G..FN 'G .H FN7G'FGF'F' FNF/. NF'./6NG 

.H 0'?N.GF' //'N8H /N7G'F.F'NF'. //'N8 /'.7g' N.F' FGGN GF6G .0'?H76GF' 'GFF/.  N?'F77g' ''G6F' F/N H'

/N?'F7F' 0'?H76GF' NG GNF'G.FF /N/NFF.F' /G>Fg' F/G HH'  /?'7N. /7'.F' 0gG6GF' F/ OF?F' NG /GFG.

/N?'F7F' 0'?H76GF'.  ً'7N.'H' O7NN//'.FH' .F' N&6.F' HN/.F ''G6FN?'F77g'  /NFG? NG0'.Fg'  NG

/N?'F7F' 0'?H76GF' /NF'/N7F'  GF0HGFg  HN/.F' G.N H' /.N?7F' FG ً '7N7. NFG FG6. GNF'  F8 NG

  ?6NF'P/'7.Fg'  . P/7.GF' NF'/N7F' 

 :/N/'.GGF' 0'GFGF' /N.'.Fg' GNF'G.F' ،G.G.g' ،N?'F77g' ''G6F' 

Abstract 

 This study suggests using artificial intelligence to address the issue of production costs in 

Sudan. It examines the feasibility of implementing artificial intelligence to regulate 

production costs in Sudanese production projects both in the short-term and long-term 

scenarios. The study proposes a framework demonstrating how artificial intelligence can 

mitigate production costs resulting from resource wastage. The study also highlights the 

high initial setup cost of implementing artificial intelligence, which could hinder its 
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adoption in production projects. The researcher prepared a questionnaire for 30 employees 

and managers from several Sudanese factories. After conducting field research, the 

researcher confirmed the study hypothesis and obtained several key findings. The study 

found that project revenues can cover the costs associated with implementing artificial 

intelligence in the long term. Artificial intelligence can reduce costs by identifying expenses 

and eliminating certain costs, such as specific human resource functions that can be 

automated using AI. Moreover, production costs can quickly adapt to changes in the 

production environment, such as exchange rate fluctuations, raw material price variations, 

and other government-related expenses. By embracing artificial intelligence, companies can 

gain a competitive advantage by innovating new products ahead of competitors, thereby 

increasing sales and overall profits. AI applications also assist in solving cost-related 

challenges in industrial projects, potentially replacing traditional cost systems. In 

conclusion, the researcher recommends a partial transition to AI in production processes 

within Sudanese industrial projects, considering the challenging economic situation in 

Sudan. 

Keywords: Artificial intelligence, Automation, Production costs 

 

 /G/FGF' 
 /&N.F' 07G /FF/N.'.Fg' N.F'H /N?NFF' 0'6GFF' FG //?.  'ً'/. /N.'.F' 0gFF 7..?. FG'G/'G.?'  OF? NFG FG6.

 NG N7N&7 77F?G P76.F' /7NGF'0'.Fg' OF' /7N7. ..F.F /Ff' 7NG8  FF' /GFG..H ?77'H H/'07G.7'H  G6G

 /F/7GF'OF' f' .7'/F' 7NG8 O./ ً 'N.7F /FNN7 /7.GFG6. NFG  7N>7N7.GF'  GN>F. OF? FG? P6F'H/NFG?F' 

/N.'.Fg'  GNF'G.F' FG 7.' '6. 6G.F' NF'..H 'G7.6H/N.'.Fg'.  G.G.g' 7NG>.HG'/..7'H f' .7'/F' NF

 G'>FFF /N//.G NF'/F' 7N7.GF' G7G>G..'.Fg'N.F'H N NF?. G'/..7' .NF'7' G (N7'/F' N0'.Fg'   /N/?F' .?7

 0'?H76GF' FGOF' 'GG'/..7'  NG0'.Fg'.  7/..H/7'6g' OF'  H'H'F.Fg' /F/7G FG OF'  G/GF' H'G /F/7G
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 0'0 0'..FG 0'.F' NG G''7H FG N7N&7F'FG FNFF.F'H /G&gG /GFG..H /NF'? //N. G'/..7' P76.F' 77F?F'.  NGH

 ''G6F' 7NG>. ?7'7.G 7N7. NG 'N.NFNFG.F' G. 7G. P6F' G7?FGF' ?GH NF'/F' .FNF'N?'F77g'  OF? G&'FF'

 /NH6./G>Fg' N.F' 0'F'N.F' /G'G. FG?., طFG /G&gG /GFG.. /NF'? G/N. P0 ..FG 0'.F' OF? طFG 7NF,  OF? FG?. F.

 0'?FN.F' /N//./NF.F.7GF' .H //'N8H //N.F'H /''GGF' ?G7 OF? FG?. 0'..FGF /NFN7F' 77/F'H /&'76F' ?N7N

GFF /G?. N.F' 0'?H76OF' G'/..7'  ''G6F'GGF' Hg. FG GF0H N?'F77g' N.'7/F' 7N&'F/.7g' P7'G..g' H'?GF'. 

 /NFG?F' GNF'G. H'/N.'.Fg' .F'HN  0'FGFF' NF?.N.F' /N/'7.Fg' 76GF' 'GFG/.NHN7/F' F.'FG ?H  ?G'FGF' OF?

/N/'7.Fg' F/G.GF'/  NG0'/'7Ng'  OF? 0'?H76GF' FG 7'7' NG'G?'NF' Gg..' /7'. .F'G ''N7  H' /NGNG/

/G/'G OF'  /.7F'g G', Gg..'H H' N?'F7 'G.76F'  N?'78 H' P7'..'G7N> H' ً'F.7G GNF'G.F' /N//. G.N /N/ ،

7..?.H  ?F7.. P6F' F.F.7GF' /N//.F 7'7g' GNG G6g 'GGHGNF' '?H76GF'N.F' 0'/'7NgF 'G/N//. Hg. FG 0 

 NG7.OF' N.F' /NFN7F' G7/F'H 'GFNF/. 'GNG 76.F. H' ?F7... F /G/'G 7N>F' 0'?H76GF' 'G'FG /.7إ G.N GF FG GFg.

g' G.H' /N//./7'.F' GNF'G.F'( H'GF .FGF' H' 0'G/.F'.' 0'. /7'6g' 7/..H /G/FGFOF'  F.'FN GF'0'/'7Ng'  NG

/G/'GF' 0'?H76GF' F)/.7F G/'GF' 7N> ?'7FF' NG /G/FGF' /G/.F' H' ..FGF' F? ?G..GF' '67 /.7F.  gG NGH

 NG ًg'?G ً'7H/ .?F. GNF'G.F' H'. HNFF' FGGN GF6.H FNN7F'H 7N7FF' O/GF' OF? GNF'G.F' /N//. G.N FN?NFF'

 0'?H76GF'/N/'7.Fg'  0'?H76GF' NG 7'7g' HNG.F GF0 8H'... /F F./N/'7.Fg'.  '6G/G'6g'. OF'  H'

 0'?H76GF' FN. /7G'FGFF 7'7' F/G. GNF'G.F'7.Fg'/N/' /''GGF'H /NF?'GF'H //N.F' ON.7G OF? 7/&. /N/. ' H

 ''G6F'N?'F77g'  F/GN H' FGGNN.F' /'/g'  OF? 0'?H76GF' /?'7./7N.G /F/. 'G/N//.H 'GGNF'G. 77/ H FNFF.F'

FG  /G'6g. 'GF'GF' NG 7/GF'OF'  /N//.G.H'  0'0 GNF'G.F'/GGGF' G/ FGH /NNFHg', /G'6g'. OF' N GF' P/&

.F' /7H76OF' /F'8'  F? /..'FF' GNF'G.F' 6?.G'/..7' 77F?F'  ''G6F' /7/F F/G P76.F'N?'F77g'  OF?

 N.'6F' /g7g'/G'6g'. OF' ./FGF'H GF.F' /GFG. FG 7F..F'  ''G6F' H' HNFF' FGGN G'? FG6.HN?'F77g'  NG

 0'NFG?F' NG F.F.7GF'/N.'.Fg' . 
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 /7'7/F' /FG6G 
 6N?./?'F7F'  NGG GNF?G 7N> HNGN /'GN F.F.7GH .?7 ?F'H /NF'/N7F'. GNF'G.F' /'7H ./. /F7.'/NF'?F H NF'?.

/7N/G 0'.FF. FG 6N?GF' ?6NF' ..7./G. FG GFN./G G?6H /7GFF .?7F' N  GNF'G. NG ///N /'GN P6F'H

?'F7F'N.F' /N g' FG /.g 0'?H76GF' ?N7.7. NGF 'G. G'6.F.'.Fg'/N  G6G NG ?N.F' /GF..GF'/&N.F',  GN/'F FGH

 O7.'/'N/8' g'/6H7GGF' /NF'GF' ''.? GF'H 0'G'.F' /N7N. />/F FG 'GNF?/.NF7GF' /'N  7?7 /N/ FG 0'.FgF

 F7'NN P6F'H 7N>.GF' NG7G.F' 7gH/F'G?'G.7' FN/7N.7GF'H FN?F7GF' FG'G FF/N 'GG، OF' /G'6'  FFFF' GNF'G.

?'G.7'H ?7'/NFNF' 7'، /G'6g'. OF' 6F'H ''77NF' 0'N'GFF' GNF'G.H .&'7/N?'F7F' /NFGF'H HP/'Ng' /FG'?F'  'GFGH

7F' ?F'H FG .F?. GNF'G.Ng /NF'/N7F' /?'F/7&'/ NG H'6 g'.NF'7 /N?'F7F' f' H' /N/NFF.F'GNF  /7N7.F'GFg  FG

FN.GF' '6G GG.'NG /7N7.F' 0'?H76GF' ?N7.7. g H' ?N.F'H GNF'G.F'  /F P/&. 'G.OF' HN7F' FG 0H7.F' NGH .

 H' /.F F.'FGF' FNG. /F 0'G76F' 6?.OF' /'7N.7g'  07'.F' FGG7'..?'. /GFG. FF' 'G ً '?NF  NF/GF' ?NF7.F' FG

>7F' OF? G ُ8 FG ُ./NF'/N7F' /&N.F' 7 .F' /'NG/NFHg' /GF..GF' /7'NGF'H HP/'Ng' N.F' /FG'?F'  HNG. H' FG 'GFGG.

//&'7 /?'F7F' NG,  G'6NHOF' 'G GF.F'H /FGF' GNF'G. F.7 H7'F.Gg' OF' FN..FGF' PH0 /NF'?F' /7'GGF'  6?. NG

0'?'F7F'.  FN/.7GF' FG F?.N P6F'H /?'F7F' OF? GFg>. NFFN P6F' N7'N7F' ?F'NF' ً'7N.'H'N.FF' OF'  6?.

/.F'GGF' /NNFF' ..7. //'.GF' F&'/6H7 H'/N7F' OF?, F /.g H'G NF'..HF/?'F7 /NF'/N7F' NF7' F? //.F' FG (

N.F' /NFGF' GNF'G.F' GG.N FN/.  ?G7 OF? /?'7NH 'GFG/..'G.'/'7N'  ''G6F' Hg. FG O.'.N '6GHN?'F77g'،  /N/

 FG FGGN /GF..GF' G.'6NG Hg. FGH GF'G'/..7' /NGG /F&'G  0'GNF?GF' FGN.F'  OF? /?'7.7'N..'  NGNFG.F' FN/.F'

g'N.F' 0gG6GFF FG6g' HNF/F'H F6G H GF.F'H /FGF' FNFF. FG 0'?'F7F' G.'N.P/'Ng'  7N> /FG'?F'/7G'GF' 

 /''GG 7/G' G'GG. G'NFF'H7'N..'H 0'6NGGF' FG 'G7N>H /GFG. FFg' /N7N.F' H77 ''G6F' FN.7. NG N?7F' /F? FGFH .

NN N?'F77g'/. FNF'&7 FNGGG ،GF0 NG '/.F' F.F :HHg' FNFG.F Hg/g' /GFG. F.'F. H' FGGN FGN ''G6F' 'N.

N?'F77g' /GFG.F' G6G N7>. 0'/'7N'  NG �/NF'/N7F' 0'?H76GF' :NF'/F'HN.F' /GFG.F' HNG.7 FG  ''G6F' 'G6G.N

N?'F77g'  �0'?'F7F' ('/7g GN67G GFg/' /GFG. G'G' 
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OF? 'ً'F.H 'G FG6GF' G>'N7 FGGN F.7/  :NG F/G.N N7N&7 H'&7 NG 

 ''G6F' 7/&N GNGN?'F77g'  /NFG?F' GNF'G. OF?/N.'.F䐥ل'  NG 'G.FGNG //'?'H 'G.7.6 /N/ FG /NF'/N7F'

 0'?H76GF' /N?'F7F'/NF'/N7F' �  
F&7g' FG //? N7N&7F' H'&7F' FG F/.FNH/  :NGH /N?7GF' 

1-  FGGN FGG'/..7'  ''G6F'N?'F77g'  G'>FG/F GNF'G.F' /FG6G F/N.'.Fg' �/NF'/N7F' 

2-  FGGN FGG'/..7'  ''G6F'N?'F77g'  GNF'G.F' 6.ط FG/N.'.Fg' O/GF' NG H 7N7FF' O/GF' NG FNN7F'

 0'?H76GF'/N?'F7F'  �/NF'/N7F' 

3-  ''G6F' FGGُN GNGN?'F77g'  GNF'G.F' OF? ''6FF' FG.'.Fg'/N G /..'FF'�/7'NGF' NG 7'/Gg' F 

4-  /GFG.F' F/G. FGGN7N7'.F'  /?G.7GF'N?'F77g' ''G6F' 6NGF. G'G' ً'F&'?  0'?H76GF' NGF'N?'F7/ /NF'/N7F' � 

5-  FGGN FG/FGNG //'?'  ''G6F' 0'.F7.G FGH ?H76GF' GNF'G.N?'F77g' /?N6NGF' /NNFF' FGHH F' OF? /?'F7

/NF'/N7F'� 
 

/7'7/F' GNGG' 
 H'/NGG'  0'NFG?FF N7'7g' G7/GF' /GFG.F' 7N>.G HH'F.. 'GF' NG F/G.. /7'7/F' G6G/N.'.Fg'  ?H76G P' NG

 ''G6F'HN?'F77g' /7N/ F/GN P6F'H N.NFNFG.F' 77?F'/' G6G GNGG' GNF7. FGGN GNF?H ، /NGG' NG /7'7/F

/NFG?H /NGF?  : NFN 'GG 

/NGG䐣ل' :/NGF?F' /7'7/F' G6G H', GGH ً 'F.'7 7'6G NG ',  GNF'G.F' 'GG FN7N>.G FN. .7.7 /F/N.'.Fg'  ''G6F'H

N?'F77g' ' GNGNG /6NN NGF? 7'7' 7NGN. NF?N 'G./&N.F' 7NN7.F FN7N>.GF' FN. 7.طF /N.'.Fg'  /N?'F7F'

/NF'/N7F'  /GFG.F' GFG6GF NGF? F/GH/N.'.Fg' /&N.F' NG  /N?'F7F' O7.. N.F' /NF'/N7F'/7'7/F' 'GNF? 'G NGH  G.

G.6F'FG  NG ًgNFF0'N./g' ' GF? .7/ /NF'/N7F'H'//'.F. 
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/NGG䐣ل' :/NFG?F'  G.N H' FGGN GNG GNGG' /N6N./7G7F' Hg>.7' N.NFNFG.F'GF' /./F/G  ''G6F' NGN?'F77g'  NG

 GNF'G.F'. GG/.F'/N.'.Fg' H F.F'. HN7NFF 'G/N//. ..FGOF' . OF7. //N.H /G&gG /GFG.' N&'GFF' GFG.7GF

 G/G.7GF'OF' FGF' /?'7.H G/FGF' ..FGF' F? '67F' HNG. G.7/N.F' 0gG6GF' FG 0H7.F' OF? FN..  HN67?.N

 /F? 'GFNG.'NNH 'GFH 0'..FGF' /N//.0'.Fg'  ً'6N' ?N.F'H. 
 

/7'7/F' G'/G' 
 /7'7/F' O?7.OF' :NFN 'GNG F/G.. G'/G䐣ل' FG //? FNF/. 

1- /'7.F'  G'/..7'  ''G6F'N?'F77g'  GNF'G.F' /FG6G F/F G'>FG/N.'.Fg' ./NF'/N7F' 

2-   /NF'GG' /N6N.G'/..7' G6F' ''N?'F77g'  GNF'G.F' 6.ط NG/N.'.Fg' O/GF' NG H 7N7FF' O/GF' NG FNN7F'

 0'?H76GF'/N.'.Fg' /NF'/N7F' . 

3-  FGGُN GNG F? N/N6N. 7'7' ?6H /?'7N H'  ''G6F'NG N?'F77g'  GNF'G.F' OF? ''6FF'.'.Fg'/N  /..'FF'

 ./7'NGF' NG 7'/Gg' FG 

4- 7N7'.F' /GFG.F' H'N./N  /?G.7GF'F ''G6FN.F'H N?'F77g' &'? HNG. H' FGGGF' FG 0'?H76GF' NG G6NGF. G'G' ً'F

/N.'.Fg' /NF'/N7F'. 

5- GNG /N6N. /FGNG //'?' FGGN F'G.F' GN/N.'.Fg' G'/..7'.  ''G6F'N?'F77g' . 

 

 ?N6NGF' 7'N..' ..7 
  ''G6F' H' NG ?N6NGF' 7'N..' ''7H N7N&7F' ..7F' H'N?'F77g'  OF?H( ?G..GF' NG /76Fg' ?NG. F.F.7G F/GN

 /76Fg' 'G7'7/N.'.Fg' HN/.F' /7H76F' FG /.7' /N/ )GNF'  N?G..GF' G'G7F' FG ON.7G FNF/.FP/'7.Fg'H 

/G'6g'. OF'  /7H76/'7.F'  0'?H76GF' ?F'H /?'7. O7.' /G>F'/N.'.Fg'  HH'/.H /NF'/N7F' /N?'F7F'G7 ON.7G ?

'G&'/' N.F' /GF..GF' FG'6GF' /.F'?GH 'GFG NF'?. . 
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 /7'7/F' 0'N67G 
/7'7/F' Hg. FG  G.N7'...' :NGH GN7N&7 GN67G 

( /Fg/F'  ON.7G /F? /N&'7/' GFg/ 0'0 0'FH7G /.N.0.05≤0  FN. )0'.'..7' ' ''G6F' FN. /7'7/F' /FN? /'7G

N?'F77g'  GNF'G.F' OF? G7/'H/N.'.Fg'  0'?H76GF' NG /N?'F7F'/NF'/N7F'. 
 

/7'7/F' .GFG 
:/NF'.F' .G'FGF' /7'7/F' .G/..7' 

1-  ?6HH //.F' 7H'/G /N//.F :N7'.F.7g' .GFGF'/N67GF'. 

2-  .//.F' ?N6NG. /Fg? 'GF N.F' /F.'7F' 0'7'7/F' ?...F :N.N7'.F' .GFGF' 

3-  :NG7NF' .GFGF'G'/..7'.  /NF'GG' /G7?GF /F'/F' /7'7/ (NF7'G'/..7'  ''G6F'N?'F77g'  /N//.F G'>FG

 0'?H76GF' NG GNF'G.F' 6.طH . /N?'F7F' 

 

/7'7/F' /H// 
1-  0'?H76GF' :/NF'GGF' /H//F'/N.'.Fg' /N?'F7F' /NF'/N7F'. 

2-   : /NF'G6F' /H//F'2024.G 

3- FNG8NGF' : /N76.F' /H//F' ''7/GF'H  0'?H76GF' NG FNFG'?F'/N.'.Fg'  /N?'F7F'/NF'/N7F'. 
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/7'7/F' 0'H/'  
1-   /N7.6F' 0g.'FGF'H />/gGF' FN77 F? :/NFHg' 0'F'N.F'/F'..7g'H . 

2-  ' FN77 F? :/NNF'/F' 0'F'N.F'/NGF?F' 0g.GF'H /N?G'.F' F&'77F'H ..GF  /NGF?F' H'7Hg'H /N.F.g'H /N.7?F'

/F7F' 0'0 0'G.F' FG /NG77F' 0'/F.7GF'H 0g.7F'H 7N7'F.F'H FG?F' 87HH 0'7G.&GF' FG  . 

 

 /7'7/F' FGNG 
.N.F' /G/FGF' FG /7'7/F' G6G HNG. H'F../7'7/FF N.GFGF' 7'7g' H, .' /G'6gOF' /N7N&7 7H'/G G?.7':  7N/GF'

HH'F.N HHg' G'/..7'  ''G6F'N?'F77g' ?NF7.F' NGNF'/F' 7N/GF' ،  /G7. N?'F77g' ''G6F' G'/..7' HH'F.N

HH'F.N /F'/F' 7N/GF' ,/G'? GNF'G.F' /N.'.Fg'  0'?H76GFF/N?'F7F', HHH'F.NH ?.'7F' 7N/GF' /NF'/NGF' /7'7/F', 

 ً'7N.'H N.F'H /G.'.F' NG FG/..  /7'7/F' 0'N7N.H .&'.F?.'7GF'H 7/'7GF' /G&'F G/ FGH. 
 

 /F.'7F' 0'7'7/F' 
 H'//'.F' GF? .7/ g. HH'F.. /F.'7 0'7'7/ /.N& ''G6F' 7'/N?'F77g'  /NFG?F' OF?/N.'.Fg'  /NF'/N7F'

 GNF'G.F'H/N.'.Fg' N.F'  ..7..'GNF?, FGFH ,F.'FGF' NG G/F.'7F' 0'7'7/F' FG //? G'F O7.g' N.F'  .FH'F.

/7'7/F' 'GG.FG6 FN6F' FN7N>.GF'. /FH G.  GNF7.0'7'7/F' /F.'7F' OF' 7H'/G /g/F.N HHg' 7N/GF' ، FG //? HH'

N.F' /F.'7F' 0'7'7/F' .FH'F. G'/..7'  ''G6F'N?'F77g' ?NF7.F' NG,  NF'/F' 7N/GF'HNF. 0'7'7/F' FG //? HH'

N.F' /F.'7F' .FFH'. ?NF7.F' 7N> O7.' 0g.G NG N?'F77g' ''G6F' 0'7'7/F' FG //? HH'F.N /F'/F' 7N/GF'H ,

.FH'F. N.F' /F.'7F'  GNF'G.F'/N.'.Fg'H ،GF0  :NFN 'GG 

 N?'F77g' ''G6F' G'/..7' NG /F.'7F' 0'7'7/F' :HH䐣7 'لN/GF'?NF7.F' NG 
 /7'7/Jha (2021) /N/  .F7.N7 /NFNN/.F' /?'F7F' OF' N?'F77g' ''G6F' .F. H' FG G>7F' OF? GF'. 7G0

7'G/.7g' /&'? H' g' ,ً'G.6 ً'NF'G7'7 ً'7'G/.7' HNGN7  .8N/FG FG6. ?G.7G GF' /.F 'GG NG /NG6F' 0gf' '/.. 'G/F?
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,/NGNNF' /76Fg'. G'G.Gg' .7N/G. FF' FN>6. /GFG.. ?'.G.7g' 0'G76FF FGGN  ''G6FF FGGN GFإG ,GF0 OF' /G'6'

 H'N7g' OF' (NN?F' FG /NF'.F' 0'..FGF' FN7N. Hg. FG ?NF7.F' NG /?F7GF' 0'G76F' /?'7N H' N?'F77g'

FG6NH ..FGF' //N. OF? ?NF7.F' NG N?'F77g' ''G6F' 7/&N GF6.H ,///GF' .FNF' NG //'N8 ./'.7g' 

 /7'7/Balasubramanian (2023/'G' )0  .F. /N/ ?NF7.F' ?'7F NG /7N/ ///' /F N?'F77g' ''G6F' H'.

 ?G /N.'.Fg' /''GGF' //'N8 OF' 0/' /.G.g'H N?'F77g' ''G6F'. FG?. N.F' 0'.N.H7F'G ./?'F7F' G6GF /7N/G /&'NG

 .FH FNFF.H 0'/?GF' /NFN/NG FN7/. OF' /N&.F.F' /F'N7F' 0/' GF6G .''7.g'H GNF'G.F' FNFF. 'GG ,FG?F' F? GFN.F'

  ./'.7g' //'N8H 0'.Fg' 0g/?G FN7/. OF' O/' 

 /7'7/et al.LI  (2017'G/'GGH )  N?'F77g' ''G6F' 'N.NFNFG. 0'FN.7. NG //.F' OF? 'ً'F.H HN//'.F' H'

(AI ?N77F' 7N7.F' FNF/.. 'NG'F ,/7N.g' 0'NF7F' NG /NFNN/.F' 0'?'F7F' NG ) 'N.NFNFG.FF 77?F' NG /N7'7g'

 /G>F'H F&'7HH 00'GF NG ً'7N.G ً'7NN>. 7'/' P6F'H ,"N?'F77g' ''G6F' OF' /G'6g'. .F7.Fg'" NG F/G.GF' /N/.F'

HN//'.F' 7G0 .N?'F77g' ''G6F' GF6GH /NFNN/.F' /?'F7F'  ?NF7.F' 00NGF NG NG6F' ?NF7.F' H' HH/F.?N GGF'

/NFF.F' F&'7NF'H /N/.F', GH//N/.F' 0g'7.g'H 0'GNF?GF' 'N.NFNFG. N H'H ,/NG6F' 'N.NFNFG.F'H GNF?F'H  0'?'F7F'

 /7N.GF' /NFNN/.F'(/7'/g'H 0'.Fg'H GNG7.F' FG6. N.F' )FG'G.F'H 7'...g'H  0'0 0'..FGF'H G>FF' /7/FG 'N.NFNFG.H

/'N/ /7H/ ?GH GFGG'. G'>FF' ?G FG'G.. /F7F' 7NN7. ..FGF'. 

.F'( P/7'N2023 OF' //N.F' /.F'7G FG ً''/. ?NF7.F' 0'NFG? OF? 7N.G 7N/'. GF N?'F77g' ''G6F' H' 07G0 )

/NF.F.7GF' .&'.FF'. &.F.F'H 0'..FGF' GNG7. H' OF' 07'6' GF6G . OF? NFf' GF?.F' Hg. FG FG?N N?'F77g' ''G6F'

 0'?'F7F' 0'..FG ?NF7.F /N7'G..g' H77F' 6NG/. N?'F77g' ''G6F' 'N'6G G'/..7' Hg. FG GF0H ،/GF..GF'

.//'.?GF' /NH/NF' /FN77F' FG /F/ 7/G'H ?77' FG6. G'GGF' ''/g   NG O7.G //&'G '0 N?'F77g' ''G6F' /?ُN 'GG

/F N.F' /FNF/F' (NN?F' G'6.Gg /NFf' P77.F' 7/GF' 0'NFG? G'/..7' GFGGN /N/ 0'..FGF' //N. /.F'7G  g

 0'..FGF' 7NN7.H 0'.Fg' NG //N//F' /NFF.F' GF. GF'?F' HN/ 0'G76F' FG /N/?F' G/..7. 'GG ./N76.F' FN?F' 'GG6.G.

/N7N.F' F7g7 /7'/'H. 
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 /7'7/Ramirez-Asis et al.  (2022 /?'F7 NG N?'F77g' ''G6F'H NFf' GF?.F' 0'FN.7. .FH'F. N.F'H )

0/'G' .'G?NF7.H /N6>g' GG6  7/G FNFF. P7H76F' FG NF'.F'.H ,H'7FgF P7H76 7..?N ''6>F' H'. /7'7/F'

 /?'7NH ./N6>g' /Gg7H ,/N6>g' FN7N.H ,/N6>gF /N.7.NFF' 0'G/.F' 6N6?.H ,/N7N.F' /F7F7 FN7/.H ,G'?7F'

.G'/Gg' G6G FNF/. NG 7N.G // OF' NFf' GF?.F'H N?'F77g' ''G6F' 
 

 ?NF7.F' 7N> O7.' 0g.G NG N?'F77g' ''G6F' NG /F.'7F' 0'7'7/F' :NF'/F' 7N/GF' 
/7'7/ .NG6F' H7.F? (2019) H'NF?. //N. FNF/.F' /'/?إ. ''G6F' N?'F77g': //. NFN.7. NG /FN? FG 0'&NGF' 

/N.'F7F' NG /FG'?F' H'NN/ /.'F7F' /NF'GF' P/'/.g' /7'7/F' G6G .FH'F. .7H/ /NFF. ''G6F' N?'F77g' NG FN7/. 

''/' H'G?' FNF/.F' 'G. 7/&N 'ً.'.N' NG /FGG FNF/.F' /N/ .F7N. /7'7/F' OF' //? FG .&'.FF' H' 'GGG' FG /'G.?' 

(NF7' ''G6F' N?'F77g' FG7N G&'8NF'. G'NFF' /NFN.H7F' /FF?.GF' /NFG?. FNF/.F' GNNF.H G'>F /.'F7F' /NF.'/F' 

/N//.H G./ /FN'?GF' (NF7GF'.  Hg. FG FNF/.F' NG //N.F' FNF/. FGGN GNG .FH'F. /7'7/F' G6GG'/..7'  ''G6F'

N?'F77g' /NFG? NG G7H/H FNF/.F' H  FGGN GNGGG/..7' FNF/.F' /NFG? FN7/. FG FGGN FG6.F.'FGF' NG . 

/.F  ''G6F' 7/' HH'F.. /NF'/F' /7'7/F' H'N?'F77g' G.F' 6.ط NG GNF'/N.'.Fg' . 

/7'7/ ،/7NGF ،N.'F /N6N/ (2018)   H'NF?.''G6F' N?'F77g' FN. ?F'NF' HNG'GF'H ./NF'/NGH /NFF. /7'7/ :

/N6N. /7'7/F' G6G .FH'F. GNGGG ''G6F' N?'F77g' FG6. N.N7'. ،NGF?H  ''FF'H'N6F' OF? ?NG.  0g'.GF'

/NGF?F' /NFF.F' 'GFG O./H GNF?F' /NF'7Fg' G.'NGF'H /NG6F' H'H ''G6F' N?'F77g' 'ًNFF. /NFH FNNGF? FNF'.G 'GG 

GF? 0'NGNF7F' 0'N.7?F'H GF?H Gg?g' NFf' H' 'GG OG7N 'ً/N// GF?. /7'7/F' G6G .FH'F. 'GG ./N.'GNF?GF' 77' 

''G6F' N?'F77g' G7&'7.H 6?.F'H FG G.0'GF /N/F' ?F'HH G.'7N7. G.'/NG7H FN. 'G F7H GNF'  gً?G 'GH 

FG'N HN7NFF GNF'. .G/G /FH /7'7/F' FG6. G'? OF' G77 /7N7 FG' 0'N.NFNFG.F' /NG6F' /NG'F.GF' FG6.  /6'H

NG 7طNF' NGN/'Gg' NG OF7.N 'g&GF /?.'.G 0'7'7/ /FNF/ HN/ ،?N6NGF'  .NF? 'GG FNF/.. 6.NG F?  /F'/F'

/N?F'NF' 0'&.F.F'H /NF.F.7GF' 7N/'.F ''G6F' N?'F77g' /N/ .F> H' /N76.F' NG //7 6N? HN/. NG./ HNGN 



 

12 

 

GNG  gً.F.7G H'7Fg' '6. FG GG'>F 7NFH '7ًN7G GG'>FF 'GG NG H'/F' NNF'.G  GNGGGF' ./6H' /F.'7F' /7'7/F'

 G'?F' ''G6FFN?'F77g' GFN.7. FGGN GNGH 'G.'FN.7.H G. /7'.F' 0'GN7?.F',  G6G HH'F.. 'GF'G /NF'/F' /7'7/F' 'G'

/'G 0'FN.7.F'' GNF'G.F' OF? 7/' 'GF //N.'.Fg'. 

P/G/GF' /7'7/ (2020)  H'NF?..GNG7 /&N. GF?. /NGNG. /G&'F OF? ''G6F' N?'F77g' 'G.NF?'GH NG /NGF. 0'7'GG 

'N.NFNFG.F' 0'FN.7. /NGF7F' NG //.F' NGF?F' N?NF'H N.'GNF?GF' NF.F.7GF' O/F 0'.F'7F' 0'.NGNGF' /F/7GF'. 

 ./NNF'/F' /7'7/F' G6G .G/GOF' GNG7. /&N. GF?. /NGNG. OF? /G&'F ''G6F' N?'F77g' 'G.NF?'GH NG /NGF. 0'7'GG 

0'FN.7. 'N.NFNFG.F' /NGF7F' NG //.F' NGF?F' N?NF'H N.'GNF?GF' NF.F.7GF' 0'.F'7F' O/F 0'.NGNGF' /F/7GF'. 

/NNF'/F'. .F7N.H .&'.F /7'7/F' OF' /N.H HH7G 0'0 /Fg/ /N&'7/' /F? ON.7G ( /Fg/F'0.05N77N.G FN. ) 

0'.7/ 0'.F'7 /FN? /7'7/F' NG FN.7.F' NF.FF' P/?.F'H 7'...gF NFN7/.F' NG .F'N.F' /NG7?GF' /7..7GF' 

0'7'GG. 'N.NFNFG.F' 0'FN.7. /NGF7F' NG //.F' ،NGF?F' .F'GH ?NG. HH7GF' /F'7F FN.7.F' P/?.F'.  /7'7/F' G6G

 ''G6F' 7H/ .FH'F.N?'F77g' NGNF?.F' ?'7FF' NG,  ''G6F' 7H/ HH'F.. 'GF'G /NF'/F' /7'7/F' 'G' NG N?'F77g'

/N?NF7.F' /&N.F' H GNF'G.F' NG 7/&N GNG/N.'.Fg'. 

HH7.'H ، G'7G' ، PgNG /7'7/ (2021) H'NF?.  ''G6F' 0'FN.7.N?'F77g' ?F' ''G6F'H0'..' NG NG7'  .7'7FF'

 /7'7/F' G6G .G/GOF'  ''G6F' 7/' /G7?GN?'F77g'  NG NG7'?F' ''G6F'H0'..'  06NG. /FH /N7'/g' 0'7'7FF'

 /7'.F' 0'FN.7.F' /&'NG /G7?GH //.F' NG .?7N. 'GF' NG /7'7/F' G6G. ''G6F'N?'F77g'  /7N..F' G>FF' FG

N.F'H /N.7?F' 0'G.6F'H NG6F' FNGNF'H' OF? G7?.F'H /N.N.F' 0'NG87/G>Fg'  P7'/g' 7'7FF' G?/. /7'.F'

 /.G.g' FN.7. 'N'6GH//'G.7g'H  NG 'GFG/7'/g'  NG 'G7H/H /.G.g' 7'/'H0'..' /N7'/g' 0'7'7FF'.  0'7'7/F' G6G

'G6F' Hg. FG FGGN GNG .FH'F. 'N?'F77g' 0'..' 0'7'7FF',  P'G'/..7'  ''G6F'N?'F77g' /7'/g' NG,  'G'

 ''G6F' Hg. FG FGGN GNG HH'F.. 'GF'G //.F' F/G /7'7/F'N?'F77g'  GNF'G.F' OF? 7N/'.F'/N.'.Fg'  /NFG?FF

/N?NF7.F'. 
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/F'/F' 7N/GF'  GNF'G.F' NG /F.'7F' 0'7'7/F' :/N.'.F䐥ل'  
 /7'7/F'N?'7 (2021)  H'NF?. GNF'G. OF? FN67F' ?NF7.F' 7/'0'.Fg'  NG O7.GF' N&'6>F' ?NF7.F' 0'G76.

7'7/ : /6> ?'7FNN'77 ?F'7G /?NG.G OF? /NFN.7. / /N&'6>F' 0'?'F7FF /N/'NF'.  /7'7/F' G6G .G/GOF'  7'...' 

 GNF'G. 6NG.. OF? FN67F' ?NF7.F' 7/'0'.Fg'  /6> ?'7F NG O7.GF' N&'6>F' ?NF7.F' 0'G76.G7'7/ /NFN.7. /

NN'77 ?F'7G /?NG.G OF? 'NF'./6> ?'7F. /N&'6>F' 0'?'F7FF /N/  /7'7/F' .F7N.OF'  FG H'G .&'.FF' FG //?

.H 'GGG' 7/' /N G'>F FN. /NNF?G /Fg/ H00'.Fg'  /GFG.F' 6NG..H FN67F'0'.Fg' N'77 /?NG.G. N?'F7F'N  /N/'NF'

 /GFG. 6NG.. OF? ً'7N/'. /'?.g' 7/G' FG H'GH0'.Fg' FG?F' ?FNG GN>F. NGH.  /F.'7F' /7'7/F'F.FH'.  ?NF7.F' 7N/'.

 GNF'G. OF? FN67F'.'.Fg'N/  ''G6F' 7/&N H' FGGN GNG HH'F.. /NF'/F' /7'7/F' H' FN/ NGN?'F77g'  OF?

 GNF'G.F'/N.'.Fg'. 

P/7g' /7'7/ (2020H'NF?. ) 0'.Fg' ..FGF' GN?NF FN7/.H GNF'G.F'  6NG.. OF? G7/'H ///GF' .FNF' NG . G6G

 .G/G /7'7/F'OF'  7/' /G7?G0'.Fg'  .F7N. /FH ..FGF' /N?NF FN7/.H GNF'G. 6NG.. NG ///GF' .FNF' NGOF' 

. OF? 7N.G 7/' ///GF' .FNF' NG 0'.FgF H' 'GGG' FG .&'.FF' FG //? 0'..FGF' /N?NF FN7/.H GNF'G.F' 6NG.

 GFN.7. FGGNH//'G.7g'H GFG. 6NG.. NG GG'7N GF'H 7'.F'H G'?F' ?'7FF' NG GFG /G.'FF' 7'/g' FNFF.H HH6.GF' /

/FH6.GF' /'NGFF G/'F.F'H GF.F' F?.  G'>F 7..?N0'.Fg'  //' FG ///GF' .FNF' NG/G>Fg' N.F'  GNF'G.F' OF? 7/&.

/N.'.Fg'. . /F.'7F' /7'7/F' .G.G'F' 7N/'. OF? G7?.0'.Fg'  GNF'G.F' OF? ///GF' .FNF' NG/N.'.Fg'H' FN/ NG , 

 /7'7/F'/NF'/F' .G/..7'  ''G6F' NG F/G.N 'GNG 'N.NFNFG.F' 0'7N7. //'N?'F77g'  GNF'G.F' OF? 7N/'.F' NG

/N.'.Fg'. 

( FNG'6 /7'7/2018/. /7'7/ H'NF?. ) NG FN.7.FF /G&gGF' GNF'G.F' G>F 7'N..' OF? ?NF7.F' /&N. 0'7N/'.F /NFNF

 ./NF'/NG /7'7/ :/67GF' 0'.Fg' /7'N7 F8 7N/'. /N.H G/? 'GGG' FG .&'.FF' FG //? OF' /7'7/F' G6G .F7N.

.Fg' /7'N7 F8 NG /7'..GF' /N.7'/GF' 0'77'GGF' /N?NF OF? 0'GNF?GF' 'N.NFNFG.F P7GN. /N.H G/? ،/67GF' 0'

 0'.Fg' /7'N7 F8 NG FN.7.FF /7'..GF' /N.7'/GF' 0'77'GGF' /N?NF OF? /G76F' NG 0'..FGF' ?NF.F P7GN. 7N/'.
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 ،/67GF' 0'.Fg' /7'N7 F8 NG /N.7'/GF' 0'77'GGF' /N?NF OF? /7G'FGF' 7N>.GF P7GN. 7N/'. /N.H G/? ,/67GF'

.Fg? /N.H G/? ً'7N.'H /7'..GF' /.7'/GF' 0'77'GGF' /N?NFH GNF'G.F' FGNG NG /NG'6g' GNF'G.F' /.7F FN/ .7'.ط 

./67GF' 0'.Fg' /7'N7 F8 NG FN.7.FF 

  

7F' 0'7'7/F' OF? .NF?.F' /F.' 
 ''G6F' .FH'F. /F.'7F' 0'7'7/F'F/G /GF..G 0g'.G NG N?'F77g' /N?'F7F' H/NGNF?.F'  /N7'/g'H/G'6g'. OF' 

//N//F' 'N.NFNFG.F' G6G GNFNG6 OF? H/N '6GH /GF..GF' G'GGF' 6NGF. OF? /?'7N /N/. NGF7 GNGGGG GFH'F. GF6G .

/NF'GG' OF' /F.'7F' 0'7'7/F' 07'6' GG'/..7' /GF..G 0g'.G NG G.'FN.7. Hg. FG. 7.N 'GNG  GNF'G.F'.'.Fg'N /

NGG  0'NFG?F' /N//. NG 7'7g' F/G.N.'.Fg'/ . 7G?FN 'G.H /GF..GF' 0'..FGFFF' OF? /7H76/'.7g'  FG /FF/GF'

 .?H76GF' 
 

/7'7/FF P7>FF' 7'7g' 
 :ًgH' ''G6F' N?'F77g' 

 /.F ''G6F' H'N?'F77g' GF F?.N 'G ''G6F' 0'H/' FG GF.GN /7/FF' OF? NG'/N 'G. GF?.F'H 7GG.F'  ''G6F' GNF7 G.

F? 'ً'F. GF0H NF'7Fg' ON.F' 0'GNF?GF' FG F&'GF' 7/FF' . 'G7.7H 'GFNF/. OF? G.7/FH 'GNN./N/?77  NGH /F&'G

. GNF? 6NG.NH NF'7Fg' 7NGG.F' F? GF..N GF6./7H76F',  G. /7'. 0'&.F. /'.N' FG GFGGN GF0H/G'6g'. OF' 

 GF?.F'H Hg/.7g' OF? G.7/FG'7/g'H N.F' 7NN7. Hg. FG GF0H'.F'H 0'NG87'7/N.N7'/F' .G /.F GF0 OF? 'ً'F.H .

N?'F77g' ''G6F' H' 7N/.7'FGF' 0'GNF?GF' 7NGN. OF? /?'  G6GH G&gGF' H' .7'FGF' .FNF' NG /G&gGF' H'/6NG 

 0'?H76GF' FG O?7.OF' .'GFNF/.  7/..H/7'6g' OF' H' /NGF?F' 0g'.GF' NG FNFG'?.GF' FG 7N/G 7.طN  FN.

0'.N.H7F'  ''G6F'H'g&G O7N /N/ N?'F77g'  ''G6F' H'N?'F77g' طFG 0'.N.H7F' NG 7.F.N,  H' FN/ NG

 ''G6F'/7N/G H'G6' NG F/G.N N?'F77g'  FGG'/..7' N.F' 'G.G>F'H /NG6F' G.'NGF'  7N7..OF'  0'0 0'7'N7F'
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f' /7/FF'./NF  ''G6F' NG 7G.7GF' 7N7.F' H'N?'F77g' 'GF' G.G NF.F.7G ?F'H NG/Ff'. OF7N 6N OF'  ON.7G

 G6GH NG7'?F' 77F?F' H' ''G6F' FG /7..N /N/ طFG NFgF?F' ''G6F' /N/ FG FG'?F' P76.F' 77F?F'/6NG   O7.'

F ''G6FN?'F77g'. 

 ''G6F' HH'F. F.F/F7G.F' FG /.g N?'F77g'  ''G6F' NGNGGG FN.N?'F77g'  OF? FNGNGGGF' طF..N /N/ G.G.g'H

7N/G FN77'/F' H' FNFG'?.GF' FG ./NGF?F' 0g'.GF' NG  NF?. G.G.g'Gf' .7'/F' H'G?.7'g'H NF.NF'7 /N.NFNFG.F' 

G'GGF' 8'.F' NG, /7H76F' NG P76. F./.. G'? FG6.H .G7.F' FG/  O./H/7/FF' HH/ N&'GFF' G'/..7g'  OF?0'..' 

 0gH'/G H' 7'7FF'./N.'6F' 7'G..g'  ''G6F' 'G'N?'F77g'  77F?F' F/G 'N.NFNFG.F' HNF/ NG FG6g' GNGGGF'. NGG

 OF? 0gG'?.F' NG P76.F''GGg..'  F. FNF/.F'H 0'F'N.F' ?NG..F G/..7N /N//.'NF 0'7'7FF' 0'..'H  77F?F' F?

P76.F'.  ''G6F' 7..?NHN?'F77g' /7N7.F' FGG.H 0'NFG?F'H /76Fg' ''G6F NF.F.7GF' G'76.7g' GNG GN H'G./' 

P76.F' 77F?F' F/G F/N H' GNF'GG'. .HF'G'>F /.G.g' H' NG FGGN 'GGFN. H7'GF' H'. HNFF' FGGN NF'. /G.?N OF? 

/?'NFF' N.F' 'G///. ،/.G7.F' /N/ /Ff' ?... 0g7F7.GF' ////GF' /NF7FGF' NGH ً'GF7 'G NF?N HNG (6G7F'AO/&N ) 

'NF7FG OF' ( 6G7F'B) '6GGH, 'G'  ''G6F'N?'F77g' NGG /.'/G. GNF?. /Ff' ..F.7.F ،'G7GF. G7/.H 'G ..N H' GF?G. 

'GH ..N g H' GF?G., 7NG6.F'G H' 6NG7.F' 'FG g HNGN /N/ ً'/N77 /G7N /FfF 7/F. FG FN?G /7H'FGF'.  G/GNH 

GF? ''G6F' N?'F77g' OF' 7NN7. /G>F' FF/. ON.7G FG ''G6F' ''G6. GN.6 76.F' H' F6G' GFG, .GG7H G.'FN.7. 

/FF.F 0'G77. FF?F' P76.F', NG G/GF'G ?6H G7'?GF' /N76.F' F.'/ (N7'/F' FG6 'G G7?N /?'NF.  /G7?GF'

FGH ?N7.7N G/ (N7'/F' 7.? 0'H/g' /N.G7.F' //.F' NG G6G /?'NFF' G'NFF'H ،FNF/.F'H /F7'FGF'. FG F.' 

7g..7' 0'.F.7'H F6G' /.N.g' HNF/F'H 0gG6GFF H87 ''FG( /GF..GF' ،2021) . ''G6F' GN7?. FGGN GNF?H

N?'F77g' G'NF GF' OF? .G'F7. (N7'/F' G7GF /'.Nإ. /FN77F' N.F' ..N H' ?... F/F ،/F'7GF' H'  F7N.FFOF' 

7'7FF' G&gGF' ?N.7F'. OF' /N/?F' FG 0'NFG?F' /NFg/.7g' /?NF.GF' N.F'  G..G'F7.F' /N6>. 'G.  ،/NF7/F'(2011).  

G7? GF6G (Ocana-Fernandez et al., 2019)  N?'F77g' ''G6F' ُGF'. //' .F'N. GF? (N7'/F' P6F' /G.?N 

OF? 7NGN. /?NG.G FG /?NF.G g'.NF'7 0'NFF.F'H 0'H/g'H ''6Fg 00'GFF' HNF/F'H 0gG6GFF FG /'G'/G Hg. 
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/'7Gg' GNF7. H,F.7 'G OF? 'ً'F.  ''G6F' GN7?. FGGNN?'F77g'  GF'7N7.F' /NF.F.7GF' /N.NFNFG. /7G7F'H 

 GNF7F' NG'/N P6F' /GF..GF' 0'NFG?FFNF'7Fg' . OF? GNFN P6F'H G>.FGF' 7NGG.F'H G'7/g' OF? G.7/F /N/ FG ?G

'GFNF/.H 0'F'N.F' FG 7N.G 7/F  Hg. FG 'GFN. 7.طF'H0'NG87'N.F' HFF'/GF..GF' /N.N7'/F' 0'>  NG GF0H/?77 

 GF/H/NF'?  0'GNF?G. 0H7.F'H/GNF 7N.G //N. 0'0/  0gG6GF' G.F'?GH 0'&.F.F' OF? /7/FH 0'7'7FF' 0'..'H

/GF..GF', H H' FGGN N/'NFF' GF..G NG G/..7N/NN>FF'H /N7'..F'H /N?'F7F'H /N.7F' /N.'N/F' 'G7N>H .   
 

 ''G6F' GNGG'N?'F77䐥ل'  
 7>FF'.OF' /7'.F' 0'GN7?.F'  ''G6F'.N?'F77g'  NG7N P6F' G7H/HOF' G'76.7g'  NFGF' NGF7F' HN/.F'H NF.F.7GF'

 7'FFF' FG //? /N//. FGGN /76Fg'H 0'NFG?F' NGN.F' ' 'GGF7H'//'.F  ''G6F'. /7'.F' /NGGg' 'GF' OF?N?'F77g' 

' O7NH('//'.F7'FFF' G6G H' H, /G'6g'. OF'  'GFNG'GGNF7. FGGN GF6G ,/GGG  ''G6FF 0'N.'.NإGN?'F77g'NGH )  'GG

:NFN  

1. FGGN N.F' /7..F' ظG/ .0NGF' H' H'G?.7g' H' /?'F.F' Hg. FG /FG. H' 

2. H6. 0'GNF?GF' g/'.N //?'F /G7?G /N/?FF FG FNG/..7GF' H' H' HNG. /?'NF GF?.. 

3. FF. /NFF. 7NF 'GF /Fg? ?N6NG. 7?'6G H'7Fg' N.F' ..F/G  NG/'G.g' GFGF'H /G7'?F'H,  ً'/NGG HNGNH  NG

H'G?g' //'G.7gF NG /7'6.7g'. 

4. /F'8' FN.H7F'  H'G?g'H7.> /N67GF'. 

5. F.7/. Hg. FG /G>FGF' /G7?G 7'7' GN/F. 0'/7.FG H//F?GF'H ////GF' 0gG6GFF HNF/ GF. OF? 'ً'F.H ,

F FGGN 0'/7.FGF'H'7Fg NG 0gG6GF' GF. F/N H'  //G/7N7F. 

6.  0'0 //F?GF' 0gG6GF' F/ NG //?'7GF'7NF N.F' H' ///?.GF' F/F' 0'7'7G  'GF/FN77 . /GH7?G F/G'/..7إ 

/N.G7.F' /N/NFF.F' .FH OF' 'GF6.H //'G.7g' 'GFG  ،NGgF'(2009).  

 

( 'G'Koutou, 20187'FFF' /// /FG ) F/G. N.F' /N.f' /NGGg'  ''G6FFN?'F77g' : 
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1. FN7/. /N.'.Fg' H' /N/ :/''GGF' FGGN ''G6FF N?'F77g' NG 7N/G FG H'N/g' H'GG' G'GGF' /NFN.H7F' FG6. 

?77' H' F6G' H' 7/G' H'7.'. FG  .H'7Fg' 

2. F/F  :0'F'N.F' FG /F&'G 0'NGG GGG  FNF/.F /6G.G .7NF /N76.F' />G/g'H ،0'F'N.F'. NF> GF'? NG 6N?F

 7.? 7'GFg'H 0'Fg?F' /N//.H ،0g'7.'  ''7.' H ،GNNF' /G>FGF' 7N>H /G>FGF' 0'F'N.F' FG /F&'GF' 0'NGGF'

 .0'F'N.F' 0'?NG.G 

3. 7'7FF' ?F7 /NFG? FN7/.:  ''G6FF FGGNN?'F77g' G'/..7' 0g./GG 0'F'N.F' 0'..g  /F.7. 0'7'7FOF' 

.F&'F/F' ?NG. H6.H /N/7 FG6.  N?'7.H 6N/.F' FG FFF. F&'F/ 

4. 'gG?F' (7'.. FN7/.:  GN?/GF' ///'/GF' 0'G.'H 7GN. H' FGNG ''G6F'. /N?'F77g' 'gG? /G/. ?77' 

7/G'H  /F/H/N/?F'. FG  ،0'>FF'HFGGN ''G6FF N?'F77g' 7N7.. ً'6N' (7'..F' ،0'G/.F'H GN/F.H /G/. 

gF /77.G/'7G, OF? FN.7 H'/GF' GF?.F' N7.6F' . 

5. H'7Fg'. /GN.6F' /N(7F' FNGG.:  ''G6F' FGّGNN?'F77g'  7N7F' GGGH /.F'?GH /N(7 FG 7.NN.GGF' /G>F'

.NN/NGF' ?7'FGH 7N7F' F/G /N&7GF' 

6. P76.F' ''G6F' //'N8:  HN6> NG GFNF/. FGGN 'GG 7N/GF' /.NN g ،G7'GF' FGGN g P76.F' @'G/F' H' FN/ NG

24 ./?'7 

7.  ''G6FF FGGNN?'F77g'  . P76. FG6. 7'.6g' ''G0 86?N H' 

 

 /G'6g.OF' 'G ' O7N F.7/N/'FF' NG GF' H'//'.F 7GN.GF' 0'GNF?GF' Hg. FGH /N7'..F' H' /N?'F7F'/  ''G6F' NG

7g'N?'F7  G.N H' FGGN/'7.F' GF'/ NG ً '7N7. 'G.'6NGGH 'G7&'7.H GNF.F.7G 0'..FG  F? 0'GNF?G. G/NH6.

?G FG'?.N N.F' /&'76F'OF? /7/FF' GN/F 7GNN /F 'GG 'G N.F' 0'..FGF' NG 0'6NGGF' /N//. NG 0'?H76GF' .>7. 

/F.'GGN 'gG?FF,  ''G6F' F.7N P6F' ?H76GF' O/F HNGN NF'..HN?'F77g' N.F' 0'..FGF' /N//. OF? /7/FF'  GN7

 'G. 7G'FN ًg.F.7G 'GG  /N7. ?H76GFF 7GNN/NF'..7' 0'?H76GF' OF? g'O7., /G'6g'. OF'  7NGN. NG G.'6NG
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H 0'G.N.H /?N.7 G&g. 0'..FG.'gG?F' FG /G/G.7GF' 0'&GF' 0'.>7 /G'6'  ''G6F' /?'7N H' FGGN GF0 OF'

NG N?'F77g' NF'GF' F6GF' 77.F ?H76GF' 87?. HH/H 0'?H76GF' G6GF FNNG.F' 7/'7G /N//. . 

,F.7 'G OF' /G'6'  FGGN/G'6'  :NFN 'GG 0'6NGGF' FG //? 

1-  /.'/F' FFFN 'GG /''GG 7/G' /FN77. 0gG6GF' F/H .FNF' 7NGN.OF' //. FNN7'/' H' FNG8NG, GH /GFG. OF? 7/&N '6

/Ff'H /F'G?F' // OF?  77'F? OF? 7/&NH ''N70'.Fg'. ,/NF'.F' /F&7g' 87.. F.'FGF' NG FGFH  /GFG.F' F.'FG HNGN7 FG

'G 0'..FGFF /NF'?F'  FG GF.'FNN.F' /N7G7F' 77'F?FF /6G.FGF' /GFG.F' G'>F O?7N  ///GF' .FNF' NG 0'.Fg'(JIT) 

Just in Time OF' 'GFNF/. �  7N7.F' ''6Fg /NFHg' /GFG.F' FGH/N.'.Fg' ' /GFG.F' 0'0/NF'?F /N'/. NG  H' ?H76GF'

 HN/.F'OF'  ''G6F'N?'F77g'  0'?H76GF' NG/N.'.Fg' g' NG /G&'FF' P/&N7 7N7FF' F.OF'  OF? G6G.FG /GFG.

 FNN7F' O/GF'/G'6g'. OF'  FNNG. OF? /?'7. /N.'.F' 0'6NGG FNF/./6NG ..G G7N7.H /N7G'F/6NG  FG G/FGF' ..FGFF

 ''G6FF /F.7GF' /'6FGF' F.FN?'F77g' 6FGF' G'G'& 0O7.g'  � 

2-  H'G'/..7'  ''G6F'N?'F77g' NGF7F' 7N> 6NG7.FF,  NGGG/..7N g ( 6NG7.01G )'/N/'?F' .N7'N/F, 'GG  F? 7G/N

 HN7NF'OF' . 'GF HN7NF' F? P/'?F' 76.F' FF?F' 6.?N G/F?G HNF//?77 /7/FH  ''G6F'N?'F77g'  G.'F'GG' H

'F/F&'G 6N H' FGGN N.F'N 'GGOF'  0g'.G0'.Fg'  . /GF..GF' 

3- FGGN g ''G6F' /G>FN?'F77g'  /.'/F' HH/ .FNF' 7H7G ?G 'G&'/' FN7/.H GF?.F'OF' . P76.F' 77F?F' F./. 

4-   ''G6FFN?'F77g' /7N.G /7/F  FGGN GF6. NGH ،/N?N.7F' 0'>FF' /.F'?G OF?/G>Fg'  0'>FF' GGG FG GNF? /G&'FF'

N>.H 'GF? 7N.?.F'H /N76.F'N'G7, NGH  GF6.?G N?N.7F' F7'N.F' FG /N6G. /G7N  'gG?F' 7GF NG /GF..G HH/ FG

/7N.GF' G.'7/F OF? ''F. />/FF' ' NG GF0H ?'7FFN?'F7F'H P7'..F', .HF'إG NF'.OF? 0'?H76GF' /?'7N H' FGGN GF 

 /7'.F' /GFG.F' FNFF./'..G'.  'GNG GN8N.F'H //N/. ?H7G/G'6g'. OF'  /'NGF' /N7N. OF? /7/FF'H /NFN7F' /7/F' //'N8

H /6G.FG GNF'G.. 'G?.'FG FG/?77 ./GF..G F7'FG FG FNGF..G FN/7NG ?G FG'?.F' Hg. FG 
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 ''G6F' G'/G'N?'F77䐥ل' 
 FG 0'?H76GF' G/G.'GG'/..7'   ''G6FFN?'F77g' OF' 'GNG F/G.. G'/Gg' FG //? FNF/.  :NFN 

1- /'.N' 77H //N/. .0'77/.GF' FG 0'GNF?GF' 7g..7g 

2- 7NN7. ./G7?GF' //?'F NG /FH6.GF' 0'GNF?GF' OF? />G'/GF'H 'G/'//.7'H 0'GNF?GF' ''F.F /G8gF' F&'77F' 

3- FNGG. 0gf'  (7F' FG6. 0'GNF?GF' /.F'?G FGOF' /FN77 .F&'7GF' F/ NG H'7Fg' 

4-  F6G' GGG/NG'GF  F? P76.F' ''G6F'FN77  g P6F' /'G'/GF' (NF7'FGG.  H'NGNF .P76.F' FF?F' G. NGgF'( ( ،

2009.) 

 

 (NN?G'/..7'  ''G6F'N?'F77䐥ل'   
 ''G6F' FF/N,N?'F77g' /7N/ G7'..?'. H 'N.NFNFG.F' GF'? NG/7G'.F' 'N.NFNFG.F' FN., /FG. 0'6NGGF' FG,  H' g'

GF F.'FGF' NG 'GNG F/G.. (NN?F' FG //? NFN : 

1- /F GF' P/&N OF' .&'.F  /GG7G/..'FF'H F? GN/F. 0'F'N. 7N> //N/7 7Gg' P6F' /F P/&N OF' /N/?F' FG FG'6GF' 

NG 'ً'N7 ?'7F //7F' H' H'G?g'.  

2- /F P/&N ?7N.F' .G'/..7إ ''G6F' N?'F77g' OF' ''F>.7g' F? 77F?F' P76.F' 'GG P/&N OF' ?G7 ON.7G 

،/F'7.F' /N/ O7N /N/?F' H' /'7Gg' FG ''G6F' P76.F' G//H 7N>   G'G N>.FNH FG?F' OF? GF'/..7'  0gf'. 

.N7'N/F'H  .(Boutilier, et al. 2015) 

 

 ,F.7 'G OF' /G'6'' O7NH'//'.F H'  ''G6F' (NN? FG /?. 7'FFF' FG //? G'FGN?'F77g'  ً'7N7. '6GH

.F' N?'F7F' ?'7FFF /.7FP/'7.Fg'H 'G NG F/G.. :NFN 

1-  ''G6F' F? ..FN /FN?'F77g' /?FN.G 7N> .&'.F  ''G6F' O/F GF' /N/N?'F77g' P6F'  P76.F' ''G6F' G.'6N

/7/'F G6G.'  NF'N.F' FNF/.F'H ?NG..F' OF? 'G.7/F Hg. FG N.'6F' 7N7.F' OF?G'/..7'H  7NGG.F'.P7'G..g' 
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 ''G6F' HإG GF6FHN?'F77g'  0'./NOF'  7/GF'F' 0'./N '6GH 7N.. H' FGG.G FG FNF/OF' /GFG. /NF'?. 

/G'6g'. OF'  /F? 77. F/GN /F H'&7 G'FG GF0G'/..7'  ''G6F'N?'F77g'  ''G6F' 7G..N7 FG :NGH

N?'F77g'  GNFN7 G' /F/gF' 0'7.GF' NG FNG/G.7GF' FNGFG.7GF' H'H0'&.F.F'.   � طFG 'G. 

2- F&'? F/G.7 N.F' ('.7g' GG' FG  ''G6F' FN.7. G'G'N?'F77g'  ً'7N7. 0'&GF' 6?.F G&'8NF' H'/FG NG

 0'&GH'G?F', . P/&N GN7 P6F' 7Gg'F' /7H76OF' ?'G.7' .H /F'7.F'F' 0'?G..GF' 0'F.7 FN. /N.GF' G/'N8 NF'.

OF> //'N8 GNF? ..7.N /F P6F' 7Gg' ''NF>g' OF? ('7/ F./F' P/H//G, . 7Gg' '6GH/7H76F'  P/&N7OF' 

?'G.7' 'GG /7NFGF' 0'&GF' /'7G' O/F FF/F' 0g/?G  P/&NOF' ?'G.7'  0g/?G/GN7.F' . 

3- /7N>7F' 0'?H76GF' /7/F G/? 7'.G OF?' /0&6FGF' .HN7F' FG 'G.H7. NF'..H /G.6F' 

4-  ''G6F' P/&N /FN?'F77g' OF'  F.F FG GG/.F'0&6FGF'  OF? /7/FF' 0'0G'/..7' ''G6F' 77g'N?'F H.F' NF'.

Gإ G6G NG GG/.. N.F' HH/F' H0&6FGF'  GG/.F' NF'..H NGF'?F' /'7.Fg' OF? /77N7F' OF? FG?. /F/'7.Fg'. 

G/ FGH NFH/F' 87G H N7'N7F' 'GN'7 NG GG/.F'NG' .'G/7 

5- '6GF'/N77F' 0gG'?.F'H 0'F'N.F' 6?. G  Hg GF0H/G>Fg'  ''G6F'. /7'.F'N?'F77g'  G6G. /NH6.F' .F7..

.0gG'?GF' 

6- /Ff' H' /N/ 0'77..F' 6?. ''G..' OF' N?'F77g' ''G6F' G'/..7' P/&N /F GN7 G&'8NF' G6G. GNF. F/G 

NGG7G 77..  ، ..FGF' 77..H ، .7'/GF'H 7N/GF'.'.Fg' N,G&'8NF' FG 'G7N>H  8H7. F.'FG

.0'F'N.F' ?G'. F/G FF' O7.' 0'77.. 

7- GF' 6?. ?6HGG/.F' OF? /7/FF' ، /NG'G6F' H'G6 ،/N7N7.F' GN'G/ F/G G/GF' OF? GNG'G,  0'/'? 7NN>.H

0'?G..GF' /NF'F.H GF? 7.?N 'G NGH P7GGF' H6>F'. . 

 

 ''G6F' 0'FN.7.N?'F77䐥ل'  
 ''G6F' 7G>NN?'F77g' N.F' 0'FN.7.F' FG //? NG GFNG.0'FN.7.F' G6G . :NG F/G.. 
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1-  G>FF'/7N..F'  

 /7/FH /G7?G /.6GFF GG7G (N7'/ .G'F7. NG7N..F'  G'>FF' /F.7N 7.& OF?G. ،0gG6GF' F/ OF? NF'7Fg'7N..F' OF' 

 O/F g7' //N.NGF' /G7?GF' /.6GF GNGGG7N..F'  'G..G7. G/ FGH ،NF'7Fg''GFN6..H  0'GNF?G G'>FF /G7?G //?'F NG

 F/G F/N H' G'>FF' ?N7.7N NGF /76Fg' FG FN?G طGF.H ،/G7?GF' 0g'.G FG 77..G H'.G. 7..طN7N..F'  ،NF'7Fg'

 F/ NG G7H/ 77'GNH0gG6GF' /N7'/g' //F?GF' FG Hg. /NG.7GF'  ، HH7.&H Gg?N. ,/7N.6( N&'GFF'2019).  

2- /N.7?F' 0'G.6F'   

NG G'>F /.F'?G 0'F'N.F' 0'GNF?GF'H FG /'/N.7G 8'G.F' N.7?F' H'7FgF O7.H 7NN7. 0'G.6F' /N.7?F' 'G7H/H 

NG GNF?. (N7'/F' &7NGG.F' /NF(Smith and Gupta, 2003). 

3- FNGNF' NG6F'   

NG /7'.? F? F&'G N.G7. GF.GN 7&'7. /NG0 ،/NFgF.7g' F/G ،7NGG.F' /7/FF' OF? ،GF?.F' 'H8H'G.F 'GG /N.N GF 8'.F' 

GFG? FG HH/  /.'/F'OF' F./.F' 76'.GF' 'H GN.N.F' FG F.F H'7Fg' 'H 0'F'NGF' O7.g', 'GG GFGGN FG HH'?.F' ''F. FG6. 

F7'N.F'H ?G 'gGNF' 'fFN7. 8'.Fg G'GGF' /7'.F' G.  N.F' Hg FGGN 'H 'GN/&. /N/NFF.F' 0'N.G7.F', NGG /7'.? F? 

.G'F7. GN/F /7/FF' OF? g' G'7/ 7NGG.F'H F?  0'7NG'GF' FN77H/6G.' G6GF' G7?.F'H 'FGH '6GF 7N./.F',(Musiolik 

and Cheok,2020). 

 

 ً'NF'/ GNF'G.F' :/N.'.F䐥ل' /N?'F7F'  
 G. 'GGGNF' /7'6g' NF'?. ً'F.'7  /&N.F'/N.'.Fg' N.F' 0'.F?F'H 0'.N?7F' FG //? FG /NF'/N7F' /N?'F7F'  F/G 'G//G.

 0'.NF?F'/N/'7.Fg'  0'?H76GF' /7N.7. H' 'GF8 NG .?7N /N//N/'7.Fg'  G'.F' /'NGF'0gf'H  HH/F' 6?. FG

.HF'g /F NF'. 7.. FN. /F7'FGF' FG /NG7'?7g' /GF..GF' /N7N.F' 0'G. FN.. G6GF' G6G /G.'NGF/F /F  6?. '.F.

 0'?H76GF'OF'  /.G0'/'G.?'  H'/N7F' 07'./'7N.7g'H  'GFG /N7N.F' G/ HH/F' GF. OF?OF'  7'N.F' '6GH H'/N7F'

.F' /7H767G?FN  GNF'G.F' OF?/N.'.Fg' .F'//'N6/N/'7.Fg' 0'?H76GF' G.'N. O7.' /FG6G . /NF'/N7F' NG F/G.. 
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 OF? 'G.7/F G/?G'/F.7' ''7..F' .F'.g'  ..7. GF0H ?NF7.F' NG8'G.F'  7gH/F' F.'FG NF'/N7F' /NF.F' /GNF

.HF' /.7N NF'.F' NG F/G.. /NF'? /GFG. H0 ''7..F' G'/F.7'7' GNF? F7/N P6F' ..N.F.g' 7N..F' 'GG  OF? 7/&N

.0'.FgF /NFGF' GNF'G.F' GF. FG'6GF' H GNF'G.F' OF? 7/&. 0'.F?F'/N.'.Fg' 'G.N./ G/? /N/ FG ًg/GG . F' GNF'G.

/N.'.Fg' N.F'H O/GF' /FNN7  7NN>. g 'GFNG. 8'.G./NGNF'G. /7.G /?. g' 7N7FF' O/GF' NG 7N>.. /F /FNN77'NFF'H , 

 ?'NFg' GF0 OF?O7.g' FF.g' G7N7F 0'GH77GF'H /F'G?F' /GFG.H G'.F' /'NGF' 7'?7' FG GNF'G.F.  GNF'G.F' G6GH

0g /F 7NN>.F' 0'  7NN>.F' G/? ..7. GNF'G.F' G6G FG/.. N.F' 0'G/.F'H 0'..FGF' OF? .F7F' NG //'N6. G.'N.

.H 0g./GF' NG 7N.GF'F'/N&'76F' GNFF' NG 7NN>.F' G/? NF'.,  P/&N /F P6F' GNF'G.F' 7NN>. ?GHOF'  7'?7' NG //'N6F'

/G/FGF' 0'G/.F'H 0'..FGF', FG.7GF' G6?N /F. P/&N 'GG ''76F' F? GF' /7H76OF'  FNFN/. G'G' 0'?H76GF' ?6H

 //'N8 OF? 7'77g' /F? HN7F' FG 0H7.F' H' /FN?G /7.G Hg. ?N.F' 7?7 .N./.. /7'7.F' FG FN?G 7/F FG/. 'G'

7'?7g'.  
 

 GNF'G.F' GNF7. FGGN G'? FG6.H/N.'.Fg'  GNF'G.F' .NN.. H'OF'  FG //?0'.NN..F' N FG /77.G ?'NF' 'GNG 07/F

/GFG.F'   : NFN 'GNG F/G.. 

1-  ?NFF' .7/. GNF'G.F' .NN..  

G FG NGH :/'NGF' /GFG.  GG' FG 7..?.H /7NGFG /N/'G /7N7 NG 'G7'6F ''/g /'NG FG /'6FGF' G6FN' -أ

 GNF'G.F' 77'F?GFg0'.FgF /NFGF' /GFG.F' FG /7N.G /.7F F/G. 'F/G , F' /'NGg'/NFH, H F' /'NG G7FF'

H ,?F7F' /G'. /'NGF'H ,?NF7GFN>6.F' )/'NG( 0'GGG, 'G7N>H. 

.7N.g' /GFG.'G FG NG G?G/.  FG?F' /NG.F /'6FGF'NF'7Fg'. /7..7G .F'G ''N7 ،0'.Fg'  76'.G FG6:   -ب

 H' ً 'NH/N FG?F' H'G ''N7H 76'.G 7N> H'& ً 'NF. G.NGG' 7G>.H F' NGG  FNN/. OF? /?'7N P6F' 77F?F'

 /NFHg' /'NGF'OF'  0'..FGF'F'/N&'GF,  /NFN?F' 'N'6GF'H /N/FFF' 'N'6GF'H /N/FFF' 0'..7GF'H 7N.g' G6.H

،G'>7/( 2007 . ) 



 

23 

 

0-  G :0'G/.F' /GF'G FG NG GG/F.  ''.7GGF' F/G 7N.g'H /'NGF' P77F? Gg.. /'6FGF'HGgGg'  /F'N7H

 /7'/g' NF'.GH . (7'..F'H /'/.g' GN7'7G 

2-  /GN8NF' .7/. GNF'G.F' .NN.. 

'-  /GFG.0'.F䐥ل'  ?F'NG NG GNF'G.F' 77'F? /G'G FG6. :0'.Fg'  6G'7G( /N7N&7F'0'.Fg'  0'G/.F' 6G'7G( H' )

/N.'.Fg'N.F'H )  /NFG?F' G'G.' OF? /7/FF' /'.N' NG 76'.G 7N> H' 76'.G FG6. /?G..G GG7./N.'.Fg' 

،N.N7G.F'( 2006 /7N&7 77'F? //g/ OF? FG.6.H ): NGH 

-  :/'NGF' /GFG.N.F' /'NGF' 77'F? /G'G FG6.H FG6. ?F7F' 0'.F' NG F./. 76'.G  /?'F7 NG .6.F'G

/'/g',  /NFG?F' NG GG7. H'/N.'.Fg' GN/6F'H 0NN6F' F/G 76'.G FG6. ?F7F' 0'.F' NG F./. g 'GFGFH.  

-  :7N.g' /GFG.'G FG NG GFG/..  6G'7GF' NG FNFG'?F' 7N.' H 0'..7G FG /'6FGF'/N.'.Fg' ./NG/.F'H 

- .F' ?NG. FG6.. :0'G/.F' /GFG.O/&. N.F'H 7N.g'H /'NGF' Gg.. GNF'G  0'..FGFF' ?F7GFF H' /GF..GF

 /F'N7H GgG' ، /G7/GF' ONFF' /GFG. F/G FGG0gf' H ، /7'Fg'H ، ?F7GF' 7'.N'H ، OF? FNG'.F'

0gf'. 

(- FNN7.F' /GFG.G'G FG6. :N.F' GNF'G.F' 77'F? /  F7N O./ N&'GFF' ..FGF' GN77.H ?N. 'G. /7FNOF' 

F' GFG.7GF' ،GN7FF'/.? ،H'N./( N&'GF2003), GNF'G. FG.6.H FNN7.F'  N/FF' OF?N.f': /'NGF' /GFG. 

F/G /N&'?/F' 0'?N.7GF'H /N.'.GF' 0'H/g'H GNF>.F'H /&.?.F'H G6/F'H GFF' /'NGH ,7N.g' /GFG. FG6.H 

?F'. /7'.F' 0'..7GF'H 7N.g'H ,?N8N.F'H 0'?N.GF' G'7F' NG FNFG'0'G/.F' /GFG. F/G  ،87?GF' 7'.N'

G'7F'. /7'.F' FFFF' F&'7H /F'N7H GgG' g?g'H /N'?/F' GN7'7G ?N.F'H.  

0- ./NFNNG.H /N7'/' /GFG : /'6FGF' /7'/' GNF'G. NGG ،/7'/g'. /FF?.GF' GNF'G.F' 77'F? /G'G FG6.

 /G7. ،N&'7G7F' ،NF'..F'( /G'?2000N.f' FG6..H ):  /'NG /GFG.F/G 0'?N.7GF'H /N.'.GF' 0'H/g' ,

H  7N.g' /GFG.FG6.H /NFNNG.F'H /N7'/g' G'7Fg' NG FNFG'?F' 7N.'H , 0'G/.F' /GFG.F/G  /&'NGF'

NF? FNG'.F'H /7'/g' /'/' H NF'.G GgG' ، /NGF.F' 0gNG?F'H'G . 
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3 –  7'6FF' ///H .7/. GNF'G.F' .NN..  
 : NFN 'GG 7'6FF' ///H .7/. GNF'G.F' (N.. 

1- GNF'G.F' /76'.GF' 0'FGFF' ?NG. NG :N.F'  NGH ، ..FGF'. 'G7.7 FG7N6G (N.. GFOF' : 

'-  /'NGF' :/N.'.F' GNF'G. H'G? 7N.' ، /?F7F' 0'.F' NG /F.'/F'0'.Fg' . /76'.G 0'G/. ، 

(- .?N.F' H'.7 /FNG? G6/F'H GFF' /'NG :/NFNN7. GNF'G. 

2- 76'.GF' 7N> GNF'G.F'N.F' GNF'G.F' /NF. OF? FG.6. :/  :N&'GFF' ..FGF' 0'//N. /76'.G /7N7. 'G7.7 .?7N

 (N..HOF': 

'- ) /N.'.F'( /N?'F7 GNF'G.:  0'NFG?F' /N/'.F /G8gF' 0'G/.F'H 7N.g'H /'NGF' /GFG. OF? FG.6.H/N.'.Fg'. 

(-  ?N.F'H FNN7.F'. /FF?.GF' GNF'G.F' FG6.H :/NFNN7. GNF'G. 

0-  /NFNNG.H /N7'/' GNF'G.: ،HH7.' ،/N?( 0'G/.H 7N.' ً '6N'H /'NG /GFG. /NFNNG.F'H /N7'/g' GNF'G.F' FG6..H 

2016) G . 

4-  .NN.. 7'6FF' G./ .7/. GNF'G.F' 

'- N.F' GNF'G.F' NG :/7N>.GF' GNF'G.F'  ?G 7N>.F' /.7F 7GF.H 7'6FF' G./ NG 7N>.F' ?G ً'N/77 'G?NG.G NG 7N>..

 FG'N?F' 0N./O7.g' /7/&GF'  /N//. NG ،HH7.'H H7.F7NG ( /GFG.F'2003. ) 

(- G.F'N.F' GNF'G.F' NGH :/..'/F' GNF' F' G./ NG 7N>.F' ?G /..'/ OF..'( 7N7FF' F.g' NG GF0H 7'6F'//'.F  ،H

2024G.F' FG FN?NF OF? PN/. NGH ، ) ،GN7FF' /.? ،H'N./( GNF'2003 :) 

  '/ GNF'G. :) /N/F'?. ( /G6FG /..N.F' NGH  /.N.F '6F.Gg.G'  GgG' F/G :/..'/ HN7'H 0'F'GGg /'6FGF' HN7g'

./7N7F /7.G NG )'GFG 7F..F' H' 'G6NG..( 'G7NN>. /.N?7. G7.. NGH ،/..'/F' 

   /..'/ GNF'G.N.F' NGH :/N7'N..'  /'6FGF' /7'/' GNF. 0'7'7F /.N.F '6F.'G0'..'..H ،F' /.N.F /'6FGF' 'GFG/.. NF'.

'G7'N..'  G/?F G/?F.H FN?G 7'7FF7'7FF' '6G 0'..'  ،/NFg?g' /FG/F' GNF'G. F/GH ..N7/.FF /77.GF' 0'/'G.?g' 
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0- 'G.F'N.F' GNF'G.F' NGH :/7F..GF' GNF /..OF? PN GNF'G.F' FG FNF.'7F' FN?NFF' . /7'6g' 7/..HOF'  GNF'G.F' H'

'?H76GF' NG NG '/.F' /7.G.H /G'G 00'.Fg' GGNF'G. PN./.,/7N>.GF'H /..'/F' GNF'G.F' OF? ' G''  NG '/.F' F.F

. 'G. /7'.F' GNF'G.F' HإG 7'6FF'طFG /..'/ GNF'G. HNG.  

5- /. GNF'G.F' .NN.. .70'/'7N䐥ل'  

'- N.F' GNF'G.F' NGH :..FG GNF'G. G GNF'G. 7..?.H /..FGF' /G'.F' 0'//NF'. ُgH' F7.F.6 ?N.. /6GF.7G 77'F?F' G

G6 FG/NH /7.GF' /'7N' OF? FG/. G/ FGH 0'//NF' G0'.Fg'  HH6.GG 7G>NH GNF'G.F' G6G FG /.N7F. ?'.GF' 7N>

NG 6F ،NF'GF' 6G7GF' /G&'F. /7.GF' /N'GFF' GNF'G.F'. ً '6N' GNF'G.F' G6G G7?. G HNGN G/ FGH ،FN6..FF /F.'FF

 .0'//NF' ?N. NG 0'//NF' GNF'G.F /.7FF'. /'GFF' 7'N?G 

(- N.F' GNF'G.F' NG :/7.G GNF'G.  FGH FG6F' H'H/ FG /F'/ ً'N.7'/G 7..?. 'GF'H ،/..FGF' /G'.F' 0'//NF'. F7.F. g

'G .7/N G/  7'7' ?'..إ. 'G./G HN7F ً 'F.7 /FN?G /7.G /'7N' OF? FG/N.H H'F/.7g'F'F'. /'GFF' 7'N?G HNGN N

G6GF /.7FF'. NG 77'F?F'  F/G FG6F' 7H7G /7.GGgGg'  ،G7'.G ،FN7/(1985، 727. ) 

6-  .FH .7/. GNF'G.F' 77'F? .NN..0'.F䐥7 'ل ،P6.'/ ( ،/'?2013): 

1-  ً'G/FG ////GF' GNF'G.F''G /N//. ً'G/FG ////GF' GNF'G.F'. /7FN :  FG /..FGF' /G'.F' ///NF' /GFG. GNF? HNG. H' ..N

 F.F 7'NFF' GF0 G.NH ،0'G/.H /'NGH 7N.'0'.Fg' HN 'GFG /'G.7 NG 0'..FGF' 7'?7' /N//. NGH ''/g' GNNF.

 /NN6.F' H'G?'H 0gH'FGF' GNF'G. /N//. F/G 0'7F'FGF' 8H7? GN/F. NG /'6FGF' //?'7G NGH //N/.F' G7'.H

 G7FFNHOF' 'GG FN?NF: 

'- /N7N/F. GNF'G./G.?G ً 'G/FG ////G GNF'G. NG :G F0 NG/N.N7'.F'( /F.'7F' 0'F'N.F' OF? G ) .7'/G /7.. OF?H

N.F'H ،GNF'G.F'  7.6 FG GF...OF' .7.' 

(-  'G/FG ////G GNF'G. NG :/N7'N?G GNF'G.N.F'H  'G/N//. G./'G.?g'.  /F.'7F' 0'F'N.F' OF?OF'  H77F' .F'.

g'H.NF'7 ./NGF?F' 
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2-  :/NF?GF' GNF'G.F'N.F' /NF?GF' GNF'G.F' NG  ًg?G /'6FGF' 'G.FG/. 77.H 0'.Fg GF0 .F7.NH N&'GFF' ..FGF' GN

7'>.Fg'  G.N O./0'.Fg'  /7.GF' NG.F. H''G.F'N.F' GNF'G.F' 77/ FGGN /N/ /NGNF .///  77'F? ?NG.F ًg?G

./N.N7'. GNF'G. /.'/G. 7..?. GF6FH GNF'G.F' 

7-  .NN..'G. GG/.F' .7/. GNF'G.F' 77'F? 

'- N.F' GNF'G.F' 77'F? N :'G. GG/.F' FGGHN.F' 77'F? FG6. GG/.F' FGGN FN?G /NFH&7G ON.7G FN77 F? 'G. ،

 'G7NN>. GFGGN /N/.0'..'H G ،'GF'GF' H'6. 0'7'7FF'GFGGN FN?G 0'.F' 6G7G F? HH&7GF'  /'NGF' NG GG/.F'

 FN>6. 0'?'7 //?H /G8gF' FG?F' 0'?'7 //? NGH /G/..7GF'0gf' .'G7N>H 

(- g GNF'G. 77'F? GG/.F' FGGN  :'GNGHN.F' GNF'G.F' 77'F? FG6. N?G /NFH&7G H' P7'/' ON.7G ?N7.7N gF ،

F 'G?N6.F ً'7>F 'GNG GG/.N H'7'. GH7> /G>FGF' FNF'NFF'H /&'NFF' F/G ،G./'7' F? /. .&'76F' H' FG?FF

'G7N>H. 

8- NF'G.F' 77'F? .NN.. ،H'7G8( Hg>.7g' .7/. G2016 ) 
'-  /F'7F'. /FF?.GF' /..'/F' ?NG. NG :/F>.7GF' /F'7F'. FF?.. /..'/ GNF'G.N.F' /F>.7GF' F' F/G. FGGN /F'7 O7

'G. G'NFF' /'6FGFF /?. ،/'?..7' ./NG./F' 7N>H /NG./F' H'7?g' 

(- F' /..'/F' GNF'G.F' NG :/F7'?F' /F'7F' H' /F>.7GF' 7N> /F'7F'. FF?.. /..'/ GNF'G.N.F' /F>.7GF' 7N> /F'7F'. /FF?.G 

 ./NG./F' 7N>H /NG./F' H'7?g' /.N.F /'6FGF' 'G7/G. 

9-  .FH .7/. GNF'G.F' .NN..//'G.7g' FGN&'7G7F' ، NF'..F' ( 'G  ،2000 ) 

'- 'G.F'N.F' GNF'G.F' NG :/N/'7Ng' GNF H' /FN?G /NFG8 /7.G /NG. ( ///'H /N.7'/G /7.G //'?/F7 'GFG/.. /N/ )

76'.G ًgNG/. /7.GF' /'7N' ً'. 

(-  GNF'G. HN/..H /F'7F' GNF'G. NG :/NF'G7'7F' GNF'G.F'GN/'7N'  /N.7'/G /7.G FG /'7NإG ،G'? FG FN?G 7'/FG.

 FG'GF'. /N'/'7Ng' GNF'G.F'. FG/.N/G'6g'. OF'  .GNF'G.F' FG /7.GF' .N7F 
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10- ..7'NFF' .7/. GNF'G.F' 77'F? .NN  

'- ./NF'G.g' /GFG.F'. G7?. ،NF'G.g' ON.7GF' OF? 'G7'NF G.N GNF'G. :/NFGF' /GFG. 

(-  G.N GNF'G. :///NF' /GFG..///NF' /GFG.. G7?. ///NF' ON.7G OF? 'G7'NF 

11- ? .7/. GNF'G.F' 77'F? .NN.. 7'7FF' 77'F ،6N6/ N.'(2005 ) 

'-  G.N GF '0إG FN?G 7'7F. /7..7GF' /GFG.F' NG :/G&gGF' /GFG.F'0'..'  /GFG.F' G6G ./.7' 7'7FF' '6G./N>g 

(-  /77GF' /GFG./FN/.F': N.F' /&'N?F' H' 'N'6GF' /GNF NG G7 ..7. 'G. O/6N F&'/.F' //' 67'N..'H  .7.' FN/. 

0-  /F? FNFN/. FN. GNF'G.F' ?NG.G FN. H7GF' NG :/NF6'G.F' /GFG.F'7'N..' .'GG//' 

/- G.F'N.F' GNF'G.F' NG :/F7>.7GF' /GF >H /7NGFGF' /..'/F' HN7g' F/G HN7g' 7'G/.7' NG H7>.7. /7NGFGF' 7N

H g' HN7g' G6G /'/7.7' FGGN gH'G?.7'.  G7G? Hg. F7g'.'.Fg' G.N /N/ N('7./'  G6GF ''G7' H' GgG'

 .HN7g' 

 G–  /F? GNF'G.F' NF'G.' FN. H7GFF /NG'6g' /GFG.F' NG :/NG'6g' GNF'G.F'H'F.Fg'  FN?G N.'.F' ON.7G FGOF' 

 .7.' ON.7G 

 

 GNF'G.F'/N.'.F䐥ل' /N?'F7F' /NF'/N7F'  ''G6F' F8 NGN?'F77䐥ل'   

 GNF'G.F' H'/N.'.Fg'  OF?Gg..'  7'6GF' 'G.NN..H 'G?'NF'GNF'  7..ط. /G'? /FG6G FG NF'?. ً'F.'78'G.F'.  ON.7G

 /&N.F' NG 'G7.6H 'G/N//. NG /F/F'/N.'.Fg'  ..7. GF0H /NF'/N7F'F' 0'7N>.F'H 0'7N7.F' FG'N?F' ..7. /?7'7.G

 7'6GF'GNF' ً 'F.'7 '.  /7'6g' 7/..HOF' N.7'/G H' 'G' HN/.7N /N/'?F' GG.'7/F. GNF'G.F'G  /GF..GF' 0'7NN>.F' /FG6G

 GNF'G.F' NG/N.'.Fg' N.F'H  FG'N?F' /GFG. NG 7N>. FG ?G 0'././N.'.Fg' N.F'H  /.N.F ///.OF'  /&N.F' NG 0'7NN>.F'

/N/'7.Fg' .HF'F' NF'./G'? /GFG.F' 0'.'7/ NG 7N>.  OF' /GFG.G6G 7F.G. /FH /GF..GH //N/.  0'.'7/F'OF'  NG /F/F'

 /N//.F' 0'..FGF'. &.F.F' OF? /7/FF' G/?H F. //N/.F'.H /GFG.F' OF? ً '.F'7 7G?FN P6F' 7Gg' 'G.GFG.HF' OF? NF'.

/'.7g' G'? FG6.. ''G6F' Hg. FG FGFH N?'F77g' /NH6.HG  /7.G NG GFإG //N/.F' 0'7NN>.F'H //N/.F' 0'F'N.F'.
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 /6N.H.F'N.F' FG FF' /7H76 .FG GF0H /7G'G .F'G H'H /N76.F' /7'NGF' 'G.'./ N.F' /G.6F' 0'F'N.F' //?'F Hg. 

 ''G6F' 'G. ?.G.NN?'F77g' /G'6g'. OF' G.'6NGG O7.g' N.F'H N//. /FNG7F' FG F?.. /F/. /GFG.F' //NG'F.G  /F

 'GNG //7F' /.7F F7.OF' 98% /G'6g'. OF' N.F' 0'..FGF' G/N//.  0'0 7N> 0'..FGF'H /GFG.F' G6G N7>. GN7

F'OH/.,  FGGN F.H ''G6F' 0'F'N. /?'NF Hg. FGN?'F77g' 7N>.F' H'./' G.N H'  ///NG /FN?G /GFG. NG //'/F'

7'G?Fg'  GNF'G.F' NG //'/F'O7.g' 7'NGF' OF? .?7N P6F' 7Gg'G/N//. /N76.F' /. .HF' FN.7. H' HNFF' FGGN NF'.

 ''G6F'N?'F77g'  /GFG. OF? 7/&N0'.Fg'  /&N.F' NG/N.'.Fg'  ./NF'/N7F' 
 

/GF' /NF'/NGF' /7'7/F' : /F'/F' 7N  

'- /N/'G.?g'  
  /F'..7g' /F&7' 7'...' G. /N/'G.?g' /.7/ FG /G'.FF/'G.?g'.  7'NFG OF?/N/'G.?g'  />'7GF' /F&7g' H' FG /G'.F GF0H

7'...g  /7'7/F' ?G /G>'F.GH //N/7 /7'7/F' /N67G/G'6g'. OF' 'G.'./H . /FNGGF' 0'7'.?F' GN/'G.?' H' G'F/' HH/.F' /6NN

67G 0'7N>.GFN/7'7/F' / NG (0.79).  //F'7H //N.H /FG'N.G /N67GF' H' OF? H/N '6GH.7'...gF H  NF'.F' HH/.F' /6NN

 FG'?G/N/'G.?g'  )'GF' 0'.FH7G(0'.'.g  0'7'.? OF? /FN?F' /'7G'7'...'  ./N67GF' 

HH/.F' 1 -   FG'?G/N/'G.?g'  ) 'GF' 0'.FH7G(0'.'.g  0'7'.? OF? /FN?F' /'7G'7'...' 0'N67GF'  

0'7N>.GF' 0'7'.?F' //? Cronbach’s alpha 

 /N67GF'  10 0.73 

/NF'/NGF' /7'7/F' 0'F'N. FG H'//'.F' /'/?' : 7/7GF' 

(-  ' /7'7/F' 0'7N>.GF NG7NF' FNF/.F 
NG7NF' FNF/.F'  ('7/ G.N /N67GF' 0'7'.?FG'7/Fg' G 7F'..F' 7'NFF P7'N?GF'N  GG7?GF N.'7/F' 7طNF'H 0'.'.g'G'..' 

&:NFN 'GG GF0H )7N>.GF' //7 FG FF/.FF( /7'7/F' /FN? ''7 
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 HH/.F'2 -  /N.'7/F' 0'77N.GF'H0'G'7/Fg' /7'7/F' 0'7N>.GF /N7'N?GF'  

7N>.GF' G7' N.'7/F' 7طNF' G'7/Fg' P7'N?GF' 

/N67GF' 4.19 0.57 

: 7/7GF' /NF'/NGF' /7'7/F' 0'F'N. FG H'//'.F' /'/?'  

0-  0'F'N.F' FNF/.  

/N67G 7'...'  /7'7/F'  

 G.7'...'  /GNF ('7/ Hg. FG /7'7/F' 0'N67G7'...'  0'7'.? OF? FN/N/.GF' 0'.'.' FN. HH7GF' /Fg/ /G7?GF P'G ?.7G

/N67GF'. .7G /Fg/ /F7'FG G.N /N67GF' NGF H' 0'./g NF'.F'.H /Fg/F' ON.7G ?G P'G ?5%  ?.7GF /.N7/GF' /GNFF' .F'G '0إG ،

 FG FF' /Fg/F' ON.7GH /?G.7G P'G5% .FN/N/.GF' 0'.'.' FN. /NNF?G HH7G /N.H G/? OF? GF0 H/ 
 

 :/7'7/F' /N67G 
G /7'.?F' P&G ?.7G  7طNF'

N.'7/F' 
G'7/Fg' 
P7'N?GF' 

 /.7/
/N7/F' 

/NF'G./g' /GNFF' 

1  G>FF' OF? FNFG'?F' .N7/. FGGN
/N.'.Fg'  OF?G'/..7'  G>F

 ''G6F'N?'F77g'  NG0'.Fg' . 

54.203a 

 
4.25 0.578 2 0.000 

2  ''G6F' /G>F' F/. H' FGGN
N?'F77g'  F/G/G>Fg' 

 G7FF'/NGN.'GN.g'  NG0'.Fg'. 

28.141a 4.20 0.665 2 0.000 

3  ''G6F' /G>F' FGG.N?'F77g' 
 ?FN.F'H FNF/F' /N//.F' FG

F . /76'.GF' 7N> GNF'G.F 

70.813b 4.11 0.734 3 0.000 

4  ''G6F' /?'7NN?'F77g'  OF?
 FG?FF //N// 0'N.G7. 7NGN.

 /NFG?F' /GFG. FN7/. OF?
/N.'.Fg'. 

95.938b 4.28 0.639 3 0.000 
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5  ''G6F' 0'FN.7. 7GN.
N?'F77g'  FGG. 0'GNF?G

 GNF'G.F' 6.ط FG G/..7GF'
./G'? 

108.797c 3.95 0.881 4 0.000 

6  ''G6F' /G>F' Hg. FG
N?'F77g' NGG /GFG.. &.F.F' F

0'.Fg'  7N7.F'H/N.'.Fg'. 

154.734c 3.96 0.692 4 0.000 

7  GH7>F' F8 NG FGGGF' FG
/N/'7.Fg'  HN/.F' /NF'/N7F'

OF'  ''G6F' /G>F' N?'F77g' 

81.313b 

 
4.24 0.678 3 0.000 

8  ''G6F' /?'7NN?'F77g'  OF?
 0gG6GF' 7N.6.N.F'  NF'?N

 G'>FF' 'GFGN.'.Fg'  FG6.
 .FNF/ 

96.125b 4.44 0.661 3 0.000 

9 G'/..7'  ''G6F'N?'F77g' 
 OF? /?'7N7'7..'  .FNF'
 /F? /G.F'H0'.Fg' H'/N7F' NG.  

84.438a 4.18 0.704 3 0.000 

10 N ''G6F' FN.7. /?'7
N?'F77g'  ?'NFg' /N//. OF?

/N.'.Fg' N.F'  /?'7.
 FNF/. OF? 0'?H76GF'

/'.7g'. 

131.844b 

 

 

3.92 0.780 4 0.000 

/NF'/NGF' /7'7/F' 0'F'N. FG H'//'.F' /'/?' :7/7GF' 

 :N.f' F.'7F' HH/.F' FG /6.N 
1- 7'7Hg' ( FN. 077/F' /N67GF' 0'7'.? OF? FN/N/.GF' 0'.'.g /N.'7/F'4.44H ) (3.92G6GH ،)  'G?NG. 7'7Hg'

 H8NF' /GNF NG /H'7..N6'7.Gg' FG'H'(.) ( FGG /N67GFF N.'7/F' 7طNF' H' 'G.H4.19 N.7FF' H8NF' /.7F )F FG'NGF

.HF' 0'7'.? NG ''. 'G OF? FNFG'NG FN/N/.GF' H'G NF'./N67GF'. 

2- G'7/Fg'  0'.'.g P7'N?GF' /N67GF' 0'7'.? OF? FN/N/.GF'77/F' ( FN.0.780H ) (0.578),  7N6. GNFF' G6GHOF' 

 ./N67GF' 0'7'.? OF? FN/N/.GF' 0'.'.' NG 7N.GF' 7F'..F' 
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3-  N.'7/F' 7طNF'G'7/Fg'H ' 87GF' N.'7/F' 7طNF'H 0'7'.?FF /NF'G./g' /GNFF'H /N7/F' /.7/H (7F' /N/7FOF' (4) 

(H3). 

4-  FN. 077/F' /N67GF' 0'7'.? ?NG. NG ''. 'G OF? FN/N/.GF' 0'.'.' FN. HH7GF' /Fg/F /.N7/GF' P'G ?.7G /GNF
c154.734 Ha28.141   ,.7G FG FF' /GNFF' G6G H' 'G.H PNF?GF' /Fg/F' ON5% 6N GF0 H'G 7NOF'  0'FH7G /N.H G/?

./N67GF' 0'7'.? OF? FNFG'NGF' /F'7FH FN/N/.GF' 0'.'.' FN. /N&'7/' /Fg/ 0'0 

5- ' ..F.7N G/F. 'GGH'//'.F  :GF' OF? 7F. N.F'H /7'7/F' /N67G H' /Fg/F'  ON.7G /F? /N&'7/' GFg/ 0'0 0'FH7G /.N.

(0.05≤0  FN. )0'.'..7'  ''G6F' FN. /7'7/F' /FN? /'7G'N?'F77g'  GNF'G.F' OF? G7/'H/N.'.Fg' G 0'?H76GF' N

/NF'/N7F' /N?'F7F' ..../' /F /N67GF' HNG. NF'.F'.H /N67GF' 0'7'.? ?NG. NG 'G./7 FG FF/.F' G. 

 

 0'N7N.F'H .&'.FF' 
 .&'.FF' 

67GF' 0'./'H /NF'/NGF' /7'7/F' 0'''7.' /?.N' F7N. /H'//'.F OF'  :NF'.F' .&'.FF' 

1-   7/' G'FGG'/..7g  ''G6F'N?'F77g'  GNF'G.F' OF?/N.'.Fg' /NF'/N7F' /N?'F7F' 0'?H76GF' NG. 

2-  ''G6F' Hg/7/ .إ'.F' GNF'G.F' H'N?'F77g'  Hg. FG FNN7F' O/GF' NG N7>. H' FGGN0'/'7Ng' N.F'  'GFF/.

 ''G6F' H' /N/ 0'?H76GF'N?'F77g'  /GFG.F' 6NG.. OF? FG?N GF0HHg. FG  GF' OF? FG?NH FNF/ FG6. /GFG.F' ///N

 GNF'G.F' 6?. ''>F' G&'8NF'. /7'.F' /7'NGF'. /7'.F' G&'8NF' 6?. ''>F' F/G/N76.F'  G&'8NF' G6G G.. H' FGGN /N/

 ''G6F' Hg. FGN?'F77g'. 

3-  GNF'G.F' H'/N.'.Fg'  'G7N>. G.N H' GFNG7. FGGNF' NG G.. N.F' 0'7N>.F' .7/./&N. /N.'.Fg'  G77F' 7'?7' 7N>. F/G

 /'NGF' 7'?7' 7NN>.H/NFHg'  /NGNG/F' GNF'G.F'HO7.g'. 

4-  ''G6F' Hg. FG FGGNN?'F77g'  FNF/./6NG . /N7G'F.F'.GFN.7.. GNF. N.F' 0'?H76GFF /7H76 
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5-  /NF'GG'  GNF'G.F' 6.طN.F' ///G HNG.G  ً 'F.7G H ''G6F' Hg. FG /N//.F' '6G. G'6.Fg'N?'F77g' /G'6g'. OF' NG //'?' /FG

N.F' /76FgF G/N//. Hg. FG GF0H GNF'G.F' . 'GF'GF' G8g' /N7H76F' GNF'G.F'H 'G''>F' G.N H' FGGN' /G'6gOF' 'G/N//. . 

6-  /F'..7g' Hg. FG/G'6g'. OF' N.F' 0g.'FGF' ' 'G7.'H'//'.F  ?'7FF' NG FNFG'?F'H FNFH&7GF' ?G.'.Fg'' F7N. NH'//'.F 

OF' :NGH .&'.FF' FG //? 

'- g' /GFG. /?. 7N7FF' F.g' NG/7N.G N?'F7F' ''G6F' /G>Fg Hg/ /NF'/N7F' /&N.F' NG ً '7N7. ً 'N.7F, GFH F.g' NG F

. H' FGGGF' FG FNN7F'G7N7'.F 'GF'GF' G. N.F' GNF'G.F' N7>  GF0H7N7'. /GFG. /GFG.F' G6G 7'..?'.NG  Hg. FG0'/'7Ng'  N.F'

 ''G6F' FN.7. Hg. FG 'GFNF/. FGGNN?'F77g'. 

(-  /N?'F7F' /N&.F' H'/NF'/N7F'  FG NF'/F' .FNF' NG/.N?7F'  H'NGNG F.7'  ''G6F'N?'F77g'  GF0H?'G.7g .G.GFG. 

0-  OF? FNFG'?F' H'/G>Fg' /N.'.Fg' . 7'.F' G'>FF' FN.7. FG HNGN..NF' ''G6N?'F77g'  GGG&'8H //GN GFNGF GF0H

 ً'7N7.F.?NF7.FF PH/NF' FG?F'H 0'.'7/F' OF? FNG&'FF 

7-  OF? 0'?H76GF' NG FNFG'?F' .N7/. G.N H' FGGNG'/..7'  ''G6F'N?'F77g' . 

8-  ''G6F' Hg. FGN?'F77g'  FGGN7'G..' .H FN7G'FGF' F.7. G/N/. 0'..FGF' FNF/. NF'. /6NG/'N8H /N7G'F. 0'?N.GF' /

//'N8 GNF? ..7.N 'GG /'.7g' N.F' ..0'?H76GF' 'GFF/ 

9-  ''G6F' FN.7.F' /?'7NN?'F77g' ./N?'F7F' 0'?H76GF' NG /GFG.. /7'.F' 0gG6GF' F/ OF? 

10-  ''G6F' F/N H' FGGNN?'F77g'  F/G/G>Fg' NFF.F' /N/F./N?'F7F' 0'?H76GF' NG GNF'G.F 

 

 0'N7N.F' 
' N7NN /F.'7F' /7'7/F' ''7.' Hg. FGH'//'.F .F'F N&6.F' HN/.F ''G6N?'F77g'  /NFG? NG0'.Fg'  0'?H76GF' NG

/N?'F7F' ,/NF'/N7F' Fg GF0HG  HN/.F' G.N H' /.N?7F' FGN?'F77g' ''G6F' OF'   ?6NF' F8 NG ً '7N7. NFG FG6.

P/'7.Fg' NF'/N7F' NF'/F'  P/7.GF'?N P6F'H'0'FN?GF'H FG'6GF' FG //? FG NF . 
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'?.'7GF   
/N.7?F' ?.'7GF' 

1-    ( /'N? FNF. ، 6N6/ N.'2005 )GNF'G.F' /.7'/G .?N8N.F'H 76FFF F&'H 7'/ ، H'G? FNF/.H 7'NF ، 

2- ، G7'. /'G. /FN8 ، P/7g'  ..FGF' /N?NF FN7/.H GNF'G.F' 6NG.. OF? G7/'H ///GF' .FNF' NG 0'.F䐥ل'

 //?F' ، /N7GFF' 0'7'7/F'H /N/.F' /F.G ،26 (3.) 

3- ( /?7 OH/G ,P/7'N.F'2023 ,) .H'G /GN/7 ,ON7FF' //'G.7g' /NGNGH N?'F77g' ''G6F'H ?NF7.F' 

4- ( N/N FN?'G7' ، N.N7G.F'2006 ،). GNF'G.F' /.7'/GFN.7.F'H /N7>FF' FN  76FFF /G'/ 7'/ ، H'G? ،

.?N8N.F'H 

5-  ، N7F ، N&'7G7F' ، NF? /NG/G ، NF'..F'( GNF'G.F' /.7'/G2013)  .H'G? ،?N8N.F'H 76FFF F&'H 7'/ ، 

6- ( /'?7 ، GNF'?G ، FN?'G7' ، P8'./2013 ، ) /76F䐣ل' Hg. FG //N//F' GNF'G.F' /.7'/G 7'/ ، H'G? ،

.76FFF /G'7' 

7- ( /g7 ، G7'.G ، 7G? ، FNF7/1985 ،)/N?'F7F' 0'?H76GF' NG GNF'G.F'  /NG/.F'H ، /N7/FG7g'،

.?N8N.F'H 76FF'H /?'.7FF /N?G'.F' 7'/F' 

8- ( FN/F' 7NF 77'F ، GN7FF'/.? ، /G/G /N7FGF' /.? /N7F' ، H'N./2003 ،)GNF'G.F' /.7'/G (/'.G  GNFG ،

 ./N7/FG7g' /?G'. ،/7'..F' 

9- ( O7NG 7G'G ، G'>7/2007 ،)/N?'F7F' GNF'G.F' /.7'/G ./6> ، H'G' G..GG ، 

10- ( GNG'7.' ، N?'7F'2021،)  NG 7N.GF' N&'6>F' ?NF7.F' 0'G76. 0'.F䐥ل' GNF'G. OF? FN67F' ?NF7.F' 7/'

/6> ?'7F ،/N&'6>F' 0'?'F7FF /N/'NF' N.'77 ?F'7GF' FG G?NG.G OF? /NFN.7. /7'7/ ،N/.F' /F.G /
H'G?g' 0'N.N.'7.7'H /'7.Fg' NG /G/F.GF'( /F.GF' ،2( //?F' ، )7 ، )47-71 . 

11-  ، /G/G ، H'7G8( 7'6FF' 7'7' OF? GNF'G.F' G'>FF NFNF/. F./GABC)  76FFF /NGF?F' ..GF' 7'/ ،

 ، /7G'FF' ، ?N8N.F'H2016 . 
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12- ,FNG'6 ( /G/G2018 NG FN.7.FF /G&gGF' GNF'G.F' G>F 7'N..' OF? ?NF7.F' /&N. 0'7N/'.F /NFNF/. /7'7/ ,)

 ,/NF'/NG /7'7/ :/67GF' 0'.Fg' /7'N7 F8.N.7'/GF' 7GGF' /F.G 

13- ( HH7.&H Gg?N. ,/7N.62019،) 0'FN.7. ''G6F' N?'F77g' G.N.G /N// 6N6?.F /N7G'F. 0'G>FG 

H'G?䐣ل' ،G7GF'6 N7'7FGN/F' N.7?F' 0'7'7/FF  /N.N.'7.7g' /7'N7F'H /N/'7.Fg'H، /?.7 (1)، FNF7. - 

 .'NF'GF' 

14- ،7.F? H F7/GF' /.? FGNG ,.NG6F' NG'7 (7'..2019 ،)//N. FNF/.F' /'/?'. ''G6F' N?'F77g':  //. 

NFN.7. NG /FN? FG 0'&NGF' /N.'F7F' NG /FG'?F' H'NN/ /.'F7F' /NF'GF'  ،P/'/.g'/F.G /7'7/ /N.7'/G 

/NF'GH ،( /F.GF'11 //?F' ، )34  727-76.  

15-  ، ON/N /N?7 ، G?FGF'/.? ، /NFG ، NFNN7. /g7 ، /N?GNF'G.F' /.7'/G  ، /7G'FF' ، /7G'FF' /?G'. ،

2016. G 

16- ( /N6N/ 8H7G ،N.'F /G/G ،N.G6 /NG'7 ،/7NGF2018 ,)G'GF'H ?F'NF' FN. N?'F77g' ''G6F' /7'7/ :HN
/NF'/NGH /NFF. , " H'NF?. NFH/F' OF.FGF'N?'F77g' ''G6F' HNF'FFF /N/. //. " 7.GGNF  ,7&'6.F' ,2018. 

17- H'7> , NGgF' ( G7'F2009،) 'N.NFNFG. 0'GNF?GF' NG 0'G>FG 0'G'/..7g'( H'G?䐣0 'ل'FN.7.F'H)،  7'/

76FFF ، H'7NF' ،?N8N.F'H  .H'G? 

18- ( (g/ NF? .F. 7N/> ،P/G/GF'2020 ،)GNG7. /&N. GF?. /NGNG. /G&'F OF? ''G6F' N?'F77g' 'G.NF?'GH 

NG /NGF. 0'7'GG 'N.NFNFG.F' 0'FN.7. /NGF7F' NG //.F' NGF?F' N?NF'H N.'GNF?GF' NF.F.7GF' O/F 

0'.F'7F' 0'.NGNGF' /F/7GF'. ،/NNF'/F' /F'77 G'7N.G/ 7N> G7N6FG G7F .G'FGF' H77H ،7N7/.F' /NFG 

/>FF' /N.7?F' ،'G.'/&H /?G'. ،  .O7FF' G' 

19- ( HH7.'H ،G7G' ،N.N7 ،G7G' ،/NFG' ،PgNG2021 ،) NG NG7'?F' ''G6F'H N?'F77g' ''G6F' 0'FN.7.
0'7'7FF' 0'..' ،/G7?GF' ?NG'.G /F.G( /F.GF' ،7( //?F' ، )1 .) 
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20- ( HH7.'H ،6F7'6. ،H7.F7NG2003 ,)/GGNF'G.F' /.7'( 0 P7'/' F./G ،1 ،0'./ /G'/ /G/' /G.7. ، )

.?N8N.F'H 76FFF .N7GF' 7'/ ،8'N7F' 
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