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ììƴǁä ƕǄǂǀ 

 Ŷ ìǄƟǁä ăîǃåîǌǃ ƓǈǀƼāå ýǆƶǃå   ÿǆāǒǄƵƓǈ ƕïåíƮƎ ííƶǃå ěģäîĂĕÃ ģ ĨĝÄÒĕÃ  
 ÿǆǁä ƕǂƜǄǁ ƕǐǁĀìǁäƕǐǆƾƗǁäĀ ýĀǂƴǂƗǄƞǆǃå ǉîǋ Ü Ǒƙǃå èơưá ëïƮ ýƛǆƙ  ǑǆǄƵ

ǑƼïƶǆ ā ƴƪåā ǑƼ ƗǒǆǄƶǃå èƓƕƙǂǆǃå íǒāðƙǃ ā èƓƶǆƓƞǃå  ǑǃƓƶǃå þǒǄƶƙǃå èƓƪƪâǆ
ƕƓǒƕǒǃ Ɨƕǒƕơǃå ƓǈíǄƕ ÜƗƼïƶǆǃå ïíƓƮǆ ǏƙƬƕ Ơǆõǈ Ǒƙǃåā  ƗǆǋƓƪǆǃå ǑƼ ƓǌǃǚƤ ÿǆ 
ƼƓǈƕ Ǒ Ɠǈíǚƕ ß āõƙ āǒƓǋï.  

 Ċơƕǃå ƗǆíƤ āơǈ ƗǒǄǆƵ çāõƤ ýǂƬǒ ăîǃå ïǆƛǆǃå ðƓƞǈǗå åîǋ ǑƼ ßƓǆǄƶǃåā éƓ
 ïǒƼāƙƗǆƑåí ƗƮǈǆ  èƓƪåïíǃåā éāơƕǃå ÿǆ çíƓƼǗå çïƑåí ƴƪāǒā ÜǑǆǄƶǃå ïƬǈǄǃ

å þāǄƶǃå ƗǄöǆ èơƙ êïíǈƙ Ǒƙǃåƴƪåāǃå ǑǆǄƶǃå Ɠǌǆāǌƽǆƕ Ɨǒǀǒƕõƙǃ Ü èƓǒíơƙǃå þƹï
Ɠǒƕǒǃ ǑƼ ǑǆǄƶǃå éơƕǃå ā ǑǃƓƶǃå þǒǄƶƙǃå çïǒƪǆ Ǌƞåāƙ Ǒƙǃå. 

ǍǁƑƴƗ Ŷä üƮƻƓ Ā þƙ ÜïƬǈ  ÿǆ ííƵûåïāǕå  èǙƓƞǆ ǑƼ ƗǒǆǄƶǃåƗǒǆǄƵ  Ɨǆǌǆ
ā ƗǆĊǒƿā ƗƵāǈƙǆ.  èƓƮƮƤƙǃå úǄƙƤǆ ÿāǄƛǆǒ ÿǆǆ ÿǒƶƞåïǆǃå ïƓǒƙƤå þƙ íǀǃā

ýƓƞǆǃå åîǋ ǑƼ ƗǒǆǄƶǃåÜ  ûǒǄǒ ăîǃå ýǂƬǃƓƕ ƗǄƞǆǃå þíƤǒƪ ÷āǈƙǃå åîǋ ÿá æƪơáā
.ǑǆǄƶǃå õƪāǃå ǑƼ ƓǌƙǈƓǂǆā ƓǌƙǒǆǋƋƕ 

åǐôǐĀ ǃƓǈ  ÿá þƓƙƤǃå ǑƼǈåāǆǌƪá ÿǒîǃå ƴǒǆƞǃ ïǒíǀƙǃåā ßƓǈƛǃåā ïǂƬǃå óǃƓƤ þíǀ 
 ǑƼ þƓǌƪã þǌǃ ÿƓǂ ÿǆ ƴǒǆƞā Üíāƞāǃå ðǒơ Ǐǃã ǑǆǄƶǃå ýǆƶǃå åîǋ êåïƤã ǑƼ

ßåïƛã ƗǒǆǄƶǃå çíƓǆǃå  ǑƼ ïāíǃå þǌǃ ÿƓǂ ÿǆā  ÿǒƶƞåïǆǃå ā ÿǒƽǃâǆǃå ÿǆ Ɠǌƕ
 ǑƑƓǌǈǃå ýǂƬǃƓƕ ƓǌƞåïƤãƓǆƕ ïǒïơƙǃå ƗƑǒǋ ßƓưƵá üǃî ǑƼ. 

 ÜÜÜýǒƕƪǃå ßåāƪ Ǐǃã ăíƓǌǃåā ûƼāǆǃå āǋā ÜíƮǀǃå ßåïā ÿǆ Ÿåā 
ǐǉƕƏ îǐîƟƗǁä ƕǂƜǄǁƑƓ 
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ðǂƓäîô ƕƴǄƑƜ úƑƺîǁä ƕƴǄƑƜ ðǂƓäîô ƕƴǄƑƜ 

amt_allh201111@yahoo.com 

 
òƢǂǄǁä 

            ûƽƙǒ  Ɨƞǒƙǈ Ɠǌƙåî íơƕ ƗǒǆǄƵ çïāƛ þāǒǃå èơƕƮá èǈïƙǈǙå ƗǂƕƬ ÿá ƴǒǆƞǃå
 ÿá éǒơ ā ÜƗǂƕƬǃå ǉîǋ ÿǆ ƓǌǒǄƵ íïƽǃå ýƮơǒ Ǒƙǃå èƓǆāǄƶǆǃå ā úïƓƶǆǃå çïƼā
 ǑǃƓƙǃƓƕ .ïưƓơǃå Ɠǈƙƿā ǑƼ æǚõǃå õƪā ǑƼ ƗƶƑƓƬǃå èƓƪïƓǆǆǃå ÿǆ èǈïƙǈǙå ýƓǆƶƙƪå

èǈïƙǈǙå þåíƤƙƪå ïƓƛà ƗƼïƶǆǃ Ɨƪåïíǃå ǉîǋ èƶƪ  ÿǆ üǃîā Ǌǃ ÿǒǄǆƶƙƪǆǃå æǚõǃå ǑǄƵ
ǑǆǄƶǃå ýǒƮơƙǃå æǈƓƞÜ  āǏǄƵ ðǒǂïƙǃå  üǃî ā ƗǒƕǄƪǃåā ƗǒƕƓƞǒǙå èåïǒƛƋƙǃå ÿǆ ýǂ

 ííƵ ƗǈƓƕƙƪǙå èǄǆƙƬå ƗǈƓƕƙƪǙå Ɨƪåïíǃå çåíå éƓơƕǃå þíƤƙƪå .ǑƽƮāǃå Ɲǌǈǆǃå þåíƤƙƪƓƕ
 èāƙơå ïāƓơǆǃå ÿǆ26 .çïǀƼ 

ñǄƕåïõ ǑƼ æǚõǃå ÿǆ Ɨƪåïíǃå ƗǈǒƵ èǈāǂƙ  ā ƗǒǈƓƛ ā Ǒǃāå Ɨǈƪ ƓǀƕƓƪ ƠƙƓƽǃå ƗǒāǈƓƛ
ăāǈƓƛ ƗƛǃƓƛ   þǋííƵ ƸǄƕ ăîǃå ā120  éƓơƕǃå ýƮơƙǒ þǃ èƓǈƓƕƙƪǙå ƴǆƞ íƶƕ ā .ƓƕǃƓõ
 ǑǄƵ Ǚå100 ƓǌǃƓǆǂƙƪå āå ƓǌƵƓƞïƙƪå þíƶǃ ƗǈƓƕƙƪåÜ  Ǌƙƕƪǈ Ɠǆ èǄƛǆƙ Ǒƙǃå ā83.3 %

ïāƓơǆǃå æƪơ ǏǄƵ ƝƑƓƙǈǃå èïƓƬå íƿā .ƗǒǄƮǙå Ɨǈǒƶǃå ÿǆ  ÿá Ǐǃã95  æǚõǃå ÿǆ %
 Ɠǆǈǒƕ èǈïƙǈǙå ǑƼ üåïƙƬå þǌǒíǃ ïƼāƙǒ5 ā ÜèǈïƙǈǙå ǑƼ üåïƙƬå þǌǒíǃ ñǒǃ %

88.6 Ɠǆǈǒƕ èǈïƙǈǙå ƗǂƕƬ ǑƼ Ǒǃðǈǆ üåïƙƬå þǌǒíǃ ïƼāƙǒ æǚõǃå ÿǆ %11.4 ñǒǃ %
 ā .Ǒǃðǈǆ üåïƙƬå þǌǒíǃ70 ÿǆ ƗǂƕƬǃå ÿāǆíƤƙƪǒ æǚõǃå ÿǆ %5  ûāƼ ƓǆƼ èƓƵƓƪ

 Ɠǆǈǒƕ30ƗǂƕƬǃå ÿāǆíƤƙƪǒ %  ÿǆ ýƿå5  ÜèƓƵƓƪ65 Ė  ÿāǆíƤƙƪǒ æǚõǃå ÿǆ

mailto:amt_allh201111@yahoo.com
mailto:amt_allh201111@yahoo.com
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 Ɠǆǈǒƕ ƗǒǆǄƵ ƴƿåāǆ35ā ÜƗǆƓƵ ƴƿåāǆ ÿāǆíƤƙƪǒ %86.3 Ɠǆǈǒƕ úƙåāǌǃå ÿāǆíƤƙƪǒ %
13.7.æƪƓơǃå ðƓǌƞ ÿāǆíƤƙƪǒ % 

Abstract 

      Everyone agrees that the internet has become a scientific 

revolution today as a result of the abundance of knowledge and 

information that an individual obtains from this network, and that 

the use of the Internet is a common practice among students today. 

Consequently, this study sought to know the effects of the use of 

the Internet on students using it, on the part of educational 

attainment̪ and focus on both positive and negative effects, using 

the descriptive approach, using the descriptive approach. The 

researchers used the study tool, the questionnaire. The 

questionnaire included a number of axes containing 26 items. 

The sample of the study consisted of students in Tripoli, which 

numbered 120 students. After collecting the questionnaires, the 

researchers obtained only 100 questionnaires, as they were not 

retrieved or completed̪ which represented 83.3% of the original 

sample. The results indicated, according to the pivots, that 95% of 

the students have a subscription to the Internet, 5% do not have a 

subscription to the Internet, 88.6% of the students have a home 

subscription to the Internet, while 11.4% do not have a home 

subscription. And 70% of students use the network from 5 hours or 

more while 30% use the network less than 5 hours, 65% of 

students use scientific sites while 35% use public sites, 86.3% use 

phones while 13.7% use the computer. 

ǁäƕǄìƾǄ 
       ǑǌƼ ÜǉƓǒƓƕƤ üïíƙ ÿá Ǚā ǉíƓƶƕá ñƓǀƙ ÿá ÿǂǆǒ Ǚ Ɠƶƪåā åïơƕ èǈïƙǈǗå ƗǂƕƬ íƶƙ

 ÿǆ ïǒƛǂ ǑƼ ƗƼïƶǆā èƓǆāǄƶǆ ÿǆ ƓǌǒƼ Ɠǆƕ Ɨǒǆƿïǃå èƓơƽƮǃå ÿǒǒǚǆ ǏǄƵ ăāƙơƙ
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 ǉîǋ ÿǆ èǒƕ āǄƤǒ Ǚ ƠƕƮƋƼ  ÜýƮåāƙǃå ƓǌǒƼ ýǌƪǒ çïǒƺƮ Ɨǒïƿ þǃƓƶǃå åíƹ ā ýāǀơǃå
ƓǌǆíƤƙƪǒ Ǒƙǃåā ƗǂƕƬǃå  Ǒƙåîǃå þǄƶƙǃåā ÷ǚõǙåā ƗƼïƶǆǃå íƮǀƕ ÜñƓǈǃå ÿǆ ïǒƛǂǃå

 ăïƓƪ) æïƓƞƙǃåā ßåïǓåā èƓǆāǄƶǆǃƓƕ ƗǂïƓƬǆǃåā ÿǒïƤǓå ƴǆ ýƵƓƽƙǃåā2005  ó29.( 
      ǊǒƼ þíƤƙƪǒ éǒơ ÜÿƓǆíǙå ÷åāǈå ÿǆ íǒíƞ ÷āǈ èǈïƙǈǙå ǑǄƵ ÿƓǆíǙå ïƕƙƶǒ

 çƓǒơǃå ÿƵ ƴõǀǈǒ éǒơ þƑåí ýǂƬƕ èǈïƙǈǙå ƗǂƕƬ ÿǆíǆǃå úƑƓöāā èƓƕƞåā ÿǆ Ɨǒǆāǒǃå
 ƓƕǄƪ ïƛâǒ Ɠǆǆ ÜƗǄǆƓǂ  çïõǒƪ ÿǆíǆǃå ǑǄƵ ïõǒƪǒā .ƗǒƵƓǆƙƞå āå Ɨǒïƪå èƓƿǚƵ ā

 Üõāǈïå) ÿǆíǆǃå çƓǒơ ǑǄƵ2007(. 
       ǁƓǈǋƓƤǆƬǆ ƻǍϽǆ ƗƵǍе ǃƒ ƗǒƕǄƪǃƒ ƧƓƛǓƒ .Ɠǌƛíơƙ íƿ Ǒƙƙ ƴǆǍϿǒƒϹ Ǘƒ ýƓƕƿ

Ǘƒ ƗťƕƬ ǏǄƵ èǈïƙǈǍ ƓǌǆåíƤƙƪå ßāƪǚƛǆƙǆ  ïƓơƕǙå ǑƼ ýǒāõ èƿā ßƓưƿ ǑƼƓǌǒƼ Ü
 ïǌöǗƒ ǇƓǆƥƍ"  Ǐǆƪǒ Ɠǆ  ƓǌǄǋƓƞƙǃ ýƓƞǆ Ǚ çïǋƓöǂ Ü"èǈïƙǈǆе ƕƿЭ  ÿǒƪïåíǃå

 ÿǒƛơƓƕǃåāǍ.  åîǃǒǃƒ ǁƓǈǋ ǇƎƼн ǅ íǒíƶǃåǆе   èƓƪåïíǃåǍ èåïǆƙâǆǃåǍ ƗǒǆǄƶǃƒ èƓǒïāíǃå
 éơƕǃ ÜƗƮƮƤǈǆǃå ƧƓƛǓƒ ƗƪƒƧƥǍ þåíƤƙƪå ßāƪǃ ƗťƕƬƕïƙǃå ðǂïǆǃå) .èǈïƙǈǙå ăā
ÜßƓǆǈǗåā éāơƕǄǃ2016     ( 

ƕƨäîìǁä ƕǂǀƪǄ 
       ýƕǀƙƪǆ ýƞå ÿǆ ÜƓǌǃƓǆà èƓƶǆƙƞǆǃå ƓǌǒǄƵ íǀƶƙ ƗǄƑƓǋ ƗǒïƬƕ çāƿ æǚõǃå ýǂƬǒ

 ƗǂƕƬǃ ƓǆåíƤƙƪå èƓƑƽǃå ïƛǂá ÿǆ æǚõǃå ƗƑƼ ÿá èåßƓƮơǗå ïǒƬƙ éǒơ .ûïƬǆ
ăïāïưǃå ÿǆ ýƶƞǒ Ɠǆǆ Ɠǌƕ ïǒƛƋƙǃå ā ïƛƋƙǄǃ ƗưïƵ þǌǈƎƼ üǃîǃ ÜèǈïƙǈǙå  ïƛá Ɨƪåïí

.þǌǒǄƵ èǈïƙǈǙå ƗǂƕƬ 
öĀƮĀǄǁä îƑǐƗƢä åƑƓƨàĀ ƕƨäîìǁä ƕǐǄǉà 

       þåíƤƙƪå ÷āưāǆ āǋā ÜǊƞǃƓƶƙ ăîǃå ÷āưāǆǃå æƕƪƕ çïǒƕǂ Ɨǒǆǋá Ɨƪåïíǃå ǉîǌǃ
 ǊǒǄƵ ñǂƶǈǒ Ɠǆ ā ƴǆƙƞǆǃå èƓƑƼ ÿǆ ïǒƛǂǃ ƓƪƞƓǋ ýǂƬǒ èƓƕ ăîǃå õïƽǆǃå Ɠǒƞāǃāǈǂƙǃå
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Ǌƞā ǑǄƵ æǚõǃå ƗƑƼ ǑǄƵ ƗǒƕǄƪ ïƓƛà ÿǆ  ƗǒƼƓưã Ɨǒǆǋá ÷āưāǆǃå åîǌǃā .íǒíơƙǃå
 Ɨǒǆǋá ƓǈƮƤǃ íƿā .ƗǒǆǄƶǃå Ɨǒƛơƕǃå èƓƞǃƓƶǆǃå ƗǄƿ ÿǆ üǃî ǑǄƵ Ǒǈƕǒ Ɠǆ ā Ǌƙƛåíơ æƕƪƕ

:ƗǒǃƓƙǃå õƓǀǈǃå ǑƼ ÷āưāǆǃå ïƓǒƙƤå æƓƕƪá ā Ɨƪåïíǃå 
¶ .èƓǌƞ çíƵ ǑƼ Ɨƪåïíǃå ǉîǋ ƝƑƓƙǈ ÿǆ íƓƽƙƪǒ ÿá ÿǂǆǒ 
¶ Ǔå ƓǌǒǄƵ íǀƶƙ Ǒƙǃå ƠƑåïƬǃå þǋá ÿǆ æǚõǃå. ïƓǋíðǙåā þíǀƙǃå ǑƼ ýƓǆ 
¶  íƵƓƪǒƪ èǈïƙǈǙå ƗǂƕƬǃ ƗǒƕƓƞǒǙå íƓƶƕǕå ā ƗǒƕǄƪǃå ïƓƛǓå ÿƵ úƬǂǃå

.èƓǒƕƓƞǒǙå ðǒðƶƙ ā èƓǒƕǄƪǃå ÿǆ íơǃå ǑƼ Ɨǒāƕïƙǃå èƓƪƪâǆǃå 
¶ .ïǆƙƪǆ íǒåðƙ ǑƼ èǈïƙǈǙå ïåāð þƞơ 
¶ .ƗǌƕƓƬǆ èƓƪåïí ßåïƞã ǑǄƵ íƵƓƪƙ íƿ 
¶ ǈǃå ƴƿåāƕ ÷āưāǆǃå åîǌǃ ïƬƓƕǆǃå ñƓƪǆǃå.þǌƙƓǒơā ñƓ 

ƕƨäîìǁä ùäìǉà 
 ýǒƮơƙǃå æǈƓƞ ÿǆ æǚõǃå ǑǄƵ èǈïƙǈǙå ïƛå ÿƵ úƬǂǃå Ǒǃã Ɨƪåïíǃå ǉîǋ èƼíǋ

:Ǒǃå úïƶƙǃå ÿǆưƙ ăîǃåā ƓƕƓƞǒå ā ƓƕǄƪ ǑǆǄƶǃå 
1. .èǈïƙǈǙå þåíƤƙƪǙ ƗǒƕƓƞǒǙåā ƗǒƕǄƪǃå ïƓƛǓå ǏǄƵ úïƶƙǃå 
2. èǈïƙǈǙå þåíƤƙƪå èƓƵƓƪ íǒíơƙ. 
3. .ƓǌǄƞå ÿǆ èǈïƙǈǙå ÿāǆíƤƙƪǒ Ǒƙǃå ƗǒƪǒƑïǃå èƓƵāưāǆǃå íǒíơƙ  
4. .èǈïƙǈǙå þåíƤƙƪå Ǒǃã æǚõǃå ƓǌǒƼ ƋƞǄǒ Ǒƙǃå úāïöǃå 
5. .æǚõǃå ýƕƿ ÿǆ èǈïƙǈǙå þåíƤƙƪå ÿǆ úíǌǃå 

ƕƾƓƑƨǁä çƑƨäîìǁä 
1)ÿǒǋƓƬ Ɨƪåïí.2014 úåïơǈå ā ăïƪǕå üǂƽƙǃå ǑƼ Ɨǒǂîǃå çðǌƞǕå ïāí :ÿåāǈƶƕ (

éåíơǕå 
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        ăïƪǕå üǂƽƙǃƓƕ Ɨǒǂîǃå çðǌƞǕå ǊƕƶǄƙ ăîǃå ïāíǃå ǑǄƵ úïƶƙǃå Ǐǃã Ɨƪïåíǃå èƼíǋ
 éǒơ ÿǆ éåíơǕå ǑǄƵ Ɨǒǂîǃå çðǌƞǕå ïāí ÿƓǒƕā ÜƗǒǈǒíǃåā Ɨǒƪƽǈǃåā ƗǒƵƓǆƙƞǙå ǉíƓƶƕƋƕ
 ƗǒƕǄƪǃå ïƓƛǓå Ǒǋā ƗǆƓǋ Ɨǒưƿ ǏǄƵ úïƶƙǃåā þƑåïƞǃåā Ơǈƞǃå ā ǑƿǚƤǕå úåïơǈǙå

ƙƪå íƿā .Ɨǒǂîǃå çðǌƞǖǃ ƗǈǒƵ þåíƤƙƪå þƙā .ǑǄǒǄơƙǃå ǑƽƮāǃå Ɲǌǈǆǃå Ɨƪïåíǃå èǆíƤ
) ÿǆ Ɨƪïåíǃå50 þǌǈǆ ƗƿƓƵǗå ăāîā ÿǒǒƵƓǆƙƞǙåā ÿǒǒƪƽǈǃå ÿǒǒƑƓƮƤǕå ÿǆ åíïƼ (

 Ǐǃã Ɨƪïåíǃå èƮǄƤā çðƺƕ éåíơǕå ýǒǋƋƙǃ ƴǒƕïǃå Ɨƪƪâǆƕ éåíơǕåā ƗƵíƮƙǆǃå ïƪǕƓƕ
Ƽ íåïƼá Ǐǃã êåāðǕå ýǒāơƙ ǑƼ ïāí Ɨǒǂîǃå çðǌƞǖǃ ÿá þǌƪơ ÿǆ ýǄǀǒā  ñƓƪơã ăíƿƓ

.þǋïƪá ǉƓƞƙ ƗǒǃāâƪǆǃƓƕ 
2. ) ǑǈƓƶõǃå ÜăíƓǆƮ Ɨƪåïí2014(  :ÿåāǈƶƕ Ɠǌǂïíǒ Ɠǆǂ Ɨǒíǃåāǃå çßƓƪǗå õƓǆǈá

èåïǒƺƙǆǃå ôƶƕ ßāư ǑƼ Ǒƪƽǈǃå þǌǀƼåāƙ ăāƙƪǆ ā æǚõǃå. 
       Ɨǒíǃåāǃå çßƓƪǗå õƓǆǈá ßƓƮǀƙƪå Ǒǃã ÿíïǕå ǑƼ èǒïƞá Ǒƙǃå Ɨƪåïíǃå ǉîǋ èƼíǋ

 ā ǉïǆƵ ā æǃƓõǃå ñǈƞ ïƛå ā Ǒƪƽǈǃå þǌǀƼåāƙ ăāƙƪǆ ā æǚõǃå ïöǈ Ɨǌƞā ÿǆ
 Ɨƪåïíǃå èíǆƙƵå íƿā ÜƓǆǌǒƼ ăïǌƬǃå Ǌƙïƪá ýƤí ăāƙƪǆ ā Ǌǒíǃåāǃ ǑǆǒǄƶƙǃå ăāƙƪǆǃå

ƙƪǙå çåíá þåíƤƙƪƓƕ ǑƽƮāǃå Ɲǌǈǆǃå) ÿǆ úǃƋƙǒ éơƕ ƴǆƙƞǆǃ ƗǈƓƕ575 ƗƕǃƓõ ā æǃƓõ (
 æǚõǃå ÿá Ǒǃã Ɨƪåïíǃå èǄƮāƙā .ăāǈƓƛ ǑǈƓƛǃå úƮǃå Ǒǃã ǑƪƓƪǕå ÿǆƓƛǃå úƮǃå ÿǆ
ƴƽƙïǆ ýǂƬƕ þǌǒíǃ Ǒƪƽǈǃå ûƼåāƙǃå ăāƙƪǆ ā Üÿíƙǆ ýǂƬƕ Ɨǒíǃåā çßƓƪã õƓǆǈǕ ÿāưïƶƙǒ 

ÿāǂǄǆǒ ýƿǕå Ɨǒïǆƶǃå ƗƑƽǃå ăāî æǚõǃå ÿå ƝƑƓƙǈǃå èïǌöá Ɠǆǂ  ÿǆ ïƕǂå Ɠǒƪƽǈ ƓǀƼåāƙ
.ïāǂîǃå ÿǆ ǑǄƵå éƓǈǘǃ ǑƵƓǆƙƞǙå ûƼåāƙǃå ā ÜïƕǂǕå Ɨǒïǆƶǃå ƗƑƽǃå ăāî æǚõǃå 

3) íāƶƪ ýà Ɨƪåïí èƛơƕ.2014 ā èǈïƙǈǙå ƗǂƕƬǃ ÿǒǀǋåïǆǃå ôïƶƙ ÿǒƕ Ɨƿǚƶǃå ǑƼ (
 èǆíƤƙƪå ā Üèåïǒƺƙǆǃå ÿǆ ííƵ ïƓƕƙƵǙå ǑƼ îƤǕå ƴǆ þǌǒíǃ ǑƵƓǆƙƞǙå æåïƙƹǙå ÿǒƕ

åïíǃå ÿǒǀǋåïǆǃå ÿǆ ƗǈǒƵ ǑǄƵ èǀƕõ ā Üéơƕ çåíƋǂ ƗǈƓƕƙƪǙå ā ǑƽƮāǃå Ɲǌǈǆǃå Ɨƪ
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) þǋííƵ ƸǄƕ ÿǒƪǈƞǃå ÿǆ ÿǒǒíāƶƪǃå480 Ɨƕƪǈ ÿá Ɨƪåïíǃå ƝƑƓƙǈ èǈǒƕ íƿ ā (
)88.5 Ɨƕƪǈǃå ÿå ƝƑƓƙǈǃå èǈǒƕ Ɠǆǂ ÜèǈïƙǈǙå ƗǂƕƬ ÿāǆíƤƙƪǒ Ɨƪåïíǃå ƗǈǒƵ ÿǆ (%

) ÿǒǀǋåïǆǃå ÿǆ ǏǄƵǕå48.2á ƗǂƕƬǃå þíƤƙƪƙ (%.èƓƵƓƪ éǚƛ ÿǆ ïƛǂ 
ƕƨäîìǁä çǗáƑƨƗ 

1. Þæǚõǃå ǑǄƵ èǈïƙǈǙå ƗǂƕƬ þåíƤƙƪǙ ƗǒƕƓƞǒǙå ïƓƛǓåā ƗǒƕǄƪǃå ïƓƛǓå Ɠǆ 
2. ÞèǈïƙǈǙå ƗǂƕƬǃ æǚõǃå þåíƤƙƪƓƕ ƗǄƮƙǆǃå ïõƓƤǆǃå Ɠǆ 
3. Ɠǆ Þ èǈïƙǈǙå ƗǂƕƬ þåíƤƙƪå ßƓǈƛá æǚõǃå Ǌǒƞāƙ ǑƼ çïƪǕå ïāí 

ƕƨäîìǁä ƛǊǆǄ 
ƽƮāǃå Ɲǌǈǆǃå éƓơƕǃå þíƤƙƪå ßāư ǏǄƵ Ɨƪåïíǃå èƓǈƓǒƕ ýǒǄơƙā úƮā ǑƼ Ǒ
.ƗǈƓƕƙƪǙå ǑƼ çïƼåāƙǆǃå èƓǆāǄƶǆǃå 

ƕƨäîìǁä ìĀìƟ 
 :ƕǐƳĀƮĀǄǁä ìĀìƟǁä.æǚõǃå ǑǄƵ èǈïƙǈǙå ƗǂƕƬ þåíƤƙƪå ïƓƛƉƕ Ɨƪåïíǃå ǉîǋ þƙǌƙ 
 :ƕǐǆƑǀǄǁä ìĀìƟǁä.ñǄƕåïõ Ɨǈǒíǆ ǑƼ Ɨƪåïíǃå ǉîǋ ßåïƞã þƙ 

ƕƨäîìǁä ƕǆǐƳ : 

 ) þǌǒǄƵ ƗǈƓƕƙƪǙå èƵðā ÿǒîǃå æǚõǃå ííƵ ƸǄƕ120 éƓơƕǃå ÿǂǆƙā ÜƓƕǃƓõ (
) þǚƙƪå ÿǆ110 ÿá ƓƙöơǙ Ɠǆǌǈá Ǚã ÜƗƪåïíǃå ƗǈǒƵ íåïƼá ÿǆ ƓǌƙƑƕƶƙ íƶƕ ƗǈƓƕƙƪå (

)10 ÜƗǄǆƙǂǆ ÿǂƙ þǃ ƗǆǄƪǆǃå èƓǈƓƕƙƪǙå üǄƙ ÿǆ (åāïõưƓƼ  ƗǈǒƵ ǑƼ Ɠǌƞåïíã þíƵ Ǐǃã
Ƶ Ǚã éƓơƕǃå ýƮơƙǒ þǃā .Ɨƪåïíǃå) ǏǄ100 èƓǈƓƕƙƪǙå éƓơƕǃå ïƕƙƵå åîǃ ÜƗǈƓƕƙƪå (

) ýǂƬƙā ƗǒƼƓǂ Ɠǌǆǚƙƪåā ƓǌǈƵ ƗƕƓƞǗå èǆƙ Ǒƙǃå83.3 èƓǈƓƕƙƪǙå ííƵ ÿǆ (%
.ƓĄǒƑƓƮơã Ɨǃāƕǀǆ Ɨƕƪǈ Ǒǋā ƗƵðāǆǃå 
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çǆîƗǆǗä ƕǀƓƪ 
       Üïāõƙǃå Ɨƶǒïƪ ÜïƓƬƙǈǙå ƗǒǆǃƓƵ Ǒǋā ÜƗǒǆǚƵã ƗǄǒƪā éíơá èǈïƙǈǗå ƗǂƕƬ íƶƙ

èǈïƙǈã  ƗǆǄǂā  éǒơ èƓǂƕƬǃå ƗǂƕƬ :ăïƤá çïƓƕƶƕ ā ÜèƓǂƕƬǃå ÿǒƕ õƕåïƙ :Ɠǒāƺǃ Ǒǈƶƙ
 çïǒƛǂ ßƓơǈá ǑƼ çïƛƓǈƙǆǃåā Ɨõƕåïƙǆǃå æƪƓơǃå èƓǂƕƬ ÿǆ ïǒƕǂ ííƵ ÿǆ èǈïƙǈǙå ÿāǂƙǒ

 Üìāƙǈƽǃå ).þǃƓƶǃå ÿǆ1999óÜ11( 
       Ɠǋåāƙơǆā ƓǌǆåíƤƙƪå Ɨǃāǌƪā ƓǋïƓƬƙǈå Ɨƶƪ ǑƼ èǈïƙǈǗå ƗǂƕƬ Ɨǒǆǋá ÿǆǂƙ ā
÷āǈƙǆǃå ƓǋíǌƬ Ǒƙǃå èƓǆāǄƶǆǃå Ɨǒǈǀƙā ýƓƮƙǙå ýƓƞǆ ǑƼ ƗǄƑƓǌǃå çïāƛǄǃ  ƓƞƓƙǈ ǑƙƋƙā Ü

 èåïǒǒƺƙ éåíơã ǑƼ ĂïƤá ƗǄǒƪā ăá ÿǆ ïƛǂá ïǒƛƋƙ  èǈïƙǈǘǃ  ÿƓǂ îã ÜǑưƓǆǃå ÿïǀǃå
 ƗǒíƓƮƙƿǙåā Ɨǒƪƽǈǃåā ƗǒƵƓǆƙƞǙå ā ƗǒƪƓǒƪǃå ñƓǈǃå çƓǒơ æǈåāƞ ƴǒǆƞ èƪǆ ÜƗǒïîƞ

ƙ ǏǄƵ ýǆƵā ÜƗǒơƮǃåā Ɨǒāƕïƙǃåā íƓƙƵå Ǒƙǃå ĂïƤǕå èǙƓƮƙǙå Ɨƶǒƕõ ǑƼ Ơưåā ïǒǒƺ
 ýāǀǃå Ǌƶǆ ÿǂǆǒ ăîǃå íơ Ǐǃã þǌǈǒƕ íƑƓƪǃå ƗƼƓǀƛǃå õǆǈ ǑƼā ƴǆƙƞǆǃå ǑƼ ñƓǈǃå ƓǌǒǄƵ
 ôƶƕ ǊƕƬǒ îã Üüǃî Ǐǃã Ɠǌǀǒïõ ǑƼ Ǒǋ āá ƗƼƓǀƛǃå üǄƙ ǏǄƵ èƺõ èǈïƙǈǗå ƗƼƓǀƛ ÿá

ơ ǑƼ èǈïƙǈǗå Ɠǌƛíơá Ǒƙǃå èåïǒƛƋƙǃåā èåïǒǒƺƙǃå ÿǒƛơƓƕǃå Ǒƙǃå üǄƙƕ þǌƙƼƓǀƛā ñƓǈǃå çƓǒ
 .èƓǒǈǒƙƪǃåā èƓǒǈǒƪǆƤǃå ƗǄơïǆ ǑƼ ÿāǒðƽǄƙǃåā ÜÿǒïƬƶǃå ÿïǀǃå ƴǄõǆ ǑƼ ÿāƽǄƙǃå Ɠǌƛíơá

 ÜăïǌƬǃå)2012.( 
çǆîƗǆǗä ǏǂƳ åǘôǁä þƑǄìâ 

       Ąåíƞ ĄƓƶƑƓƬ èƓƕ ăîǃå ÜèǈïƙǈǗå ǏǄƵ ÿƓǆíǗå āǋ æǚõǃå ÿǒƕ çðïƓƕǃå èƓƼǓå ÿǆ
ïāõƙǃå ƴǆ þƓǒǕå ǉîǋ ǑƼ  íǈƵ èǈïƙǈǗå ÿƓǆíã ïõƓƤǆ ðïƕá Ǒǋ ƓǆƼ .Ǒƞāǃāǈǂƙǃå

 Ɠǆ ýƓǒơ Ąåïîơ ïƛǂá ýǋǕå ÿāǂǒ Ǒǂ ÜƗƪåïíǃå ǉîǋ ǑƼ ýåâƪǃå åîǋ ÿƵ æǒƞǈƪ Þæǚõǃå
çƓǒơǃå ǑƼ èƓǒíơƙ ÿǆ æǚõǃå þǋíǙāá ǉíǌƬǒ. 
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çǆîƗǆǗä ǏǂƳ åǘôǁä þƑǄìâ îôƑƢǄ 
      ÿǆ  ǏǄƵ þǌǈƓǆíã ßåïƞ æǚõǃå Ɠǌǃ ôïƶƙǒ ÿá ÿǂǆǒ Ǒƙǃå çïǒƕǂǃå ïõƓƤǆǃå

 ÿǆ ÿāíǒƽƙƪǒ ÿǒîǃå óƓƤƬǕå ôƶƕ ýƕƿ ÿǆ ýǚƺƙƪǙåā ðåðƙƕǚǃ ôïƶƙǃå āǋ èǈïƙǈǗå
 ôƶƕƕ þƓǒǀǃå ǏǄƵ þǌĊƛơā æǚõǃå ýǚƺƙƪƓƕ åāǆāǀǒ Ǒǂ ÜþǌƙǒƮƤƬǃ ǑưåïƙƼǙå ßƓõƺǃå

þǌƕ çïưǆǃåā ƗƑǒƪǃå ïāǆǕå. 
      ƓƤǆ ÿǆā ÿƵ ĄǙåðƶǈå ïƛǂá ÿāơƕƮǒ þǌǈá èǈïƙǈǗå ƗǂƕƬ ǏǄƵ æǚõǃå ÿƓǆíã ïõ

 Ǌǈá Ǚã ÜÿǒïƤǓå ƴǆ ýƮåāƙǄǃ ƗǄǒƪā āǋ èǈïƙǈǗå ÿá ÿǆ þƹïǃå ǏǄƶƼ .ǑƞïƓƤǃå þǃƓƶǃå
 ƴƙǆƙǒ ÿá æƞǒ Ǒƙǃå ƗõƬƓǈǃåā ƗǄƵƓƽǃå ƗǒƵƓǆƙƞǙå çƓǒơǃå ÿƵ íƓƶƙƕǚǃ Ơưåā æƕƪ ĄƓưǒá

.Ċÿƪǃå åîǋ ǑƼ æǃƓõǃå Ɠǌƕ 
      Ɠǆǂ ƴƿåāǃå ÿƵ íƓƶƙƕǙå Ǒǋ èǈïƙǈǗå ǏǄƵ æǚõǃå ÿƓǆíã èƓƑǒƪ ðïƕá ÿǆ ÿá

 ƗǂƕƬǃå ǉîǋ ïƕƵ ǑưåïƙƼǙå ƴƿåāǃå þǌǒǄƵ Ǌưïƽǒ Ɠǆ ǏǄƵ íƓǆƙƵǙåā ÜǑǀõǈǆǃå ïǒǂƽƙǃåā
 ǏǄƵ þǌƙïíƿ þíƶǃ ƗǒǆǄƶǃå çƓǒơǃå ǑƼ ýǂƓƬǆǃå ÿǆ æāïǌǃå Ǐǃã Ąǚǒǆ ïƛǂá ÿāơƕƮǒƼ

 þǂåïƙƙƼ .Ɠǌƙǌƞåāǆÿǆ ýǂƓƬǆǃå ơ ăá ÿāíýāǄ. 
       ýƓƞǆǃå ǑƼ æǃƓõǃå ßƓõƵ ÿǆ Ċíơǒ èǈïƙǈǙå ǏǄƵ ÿƓǆíǗå ÿá Ǐǃã ƗƼƓưǗƓƕ åîǋ

 ÿƪǃå åîǋ ǑƼ Ɠǆǌǒ ƴƙǆƙǒ ÿá æƞǒ ÿǒîǄǃå ÷åíƕǗåā ïƓǂƙƕǙå Ǐǃã Ɠǌǈǒơ ïǀƙƽǒƼ ÜǑǆǄƶǃå
 ýåāõ ñǄƞǒ Ɠǆǈã Üæơǒ Ǒƙǃå èƓõƓƬǈǃå ǑƼ üïƓƬǒ Ǚā ƗǄưƽǆǃå ǊƙƓǒåāǋ ǑǃƓƙǃƓƕ íǀƽǒƼ

å ƴƿåāǆ ǏǄƵ þāǒǃåñƽǈǃå ÿƵ ǊǒƼïƙǄǃ èǈïƙǈǗ. 
åǘôǁä ǍǂƳ çǆîƗǆǕä ƕǀƓƪ îǐƙƉƗ 

        ƗǒïƓƕƤǗå ÜçƓǒơǃå èǙƓƞǆ ƴǒǆƞ èǄƤí íƿ èǈïƙǈǗå ƗǂƕƬ ÿāǂ ÿǆ Ɠƿǚõǈå
 ƗǒƪƓǒƪǃåā ƗǒǋƓǂƽǃåā Ɨǒǈǌǆǃåā ƗǒïƓƞƙǃåā ƗǒƵƓǆƙƞǙå ā ƗǒíƓƮƙƿǙåā ÜƗƮƮƤƙǆǃå ƗǒǆǄƶǃåā

Ɠƛà Ɠǌǃ ýƶƞ íƿ åîǋ ÿƎƼ ÜƗǒïåíǗåā Ɨǒǈǒíǃåā Üíǒíƞǃå ǑǆǃƓƶǃå ýƓƮƙǙå þƓöǈ ǑƼ Ɨơưåā ï
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 þǌǈǒƕ ƓǆǒƼ ýƮåāƙǃå ïƬƕǃå ÿǆ Ɠǌǃ ïƮơ Ǚ íåíƵá ïāíǀǆƕ ƠƕƮá ƣǒïƓƙǃå ǑƼ çïǆ ýāǖƼ
 ÜÿƓǂǆǃå íƶƕ Ɠǆǌǆ ïƬƓƕǆā Ǒơ ýǂƬƕ çïāƮǃåā èāƮǃå ÿǒǆíƤƙƪǆ ÜƗǃāǌƪā ïƪǒƕ

ǚƞǆǃåā ÜƗǒǈāǒðƽǄƙǃå ƗǒƑƓưƽǃå èåāǈǀǃå Ǐƙơ ýƕ .ƗǒǃƓǆǃå ƗƽǄǂƙǃå ÿǆ ýǒǄǀƕā Ü Ɨǒïāíǃå è
 ýƓƮƙǙå ýƑƓƪā ýƞ ā  Ɨǒǆāǒǃå úơƮǃåāĂïƤǕå  ƗǂƕƬ ûƓõǈ ÿǆư èǄƤí íƿ

 ǑǄƵ ƗƿïƓƤǃå çïíǀǃå Ɠǌơǈǆ Ɠǆ åîǋā .Ɠƕǒïǀƙ ýƑƓƪāǃå ýǂǃ ƗƶǆƓƞ èïƓƮ üǃîǃ  ÜèǈïƙǈǗå
 ƓǌƙǒǆǋƋƕ èƪƼƓǈ Ǒǈơ þāǒ íƶƕ Ɠǆāǒ ƓǋâƓưƵá íåíðǒā Üÿǆðǃå Ǒõā èƓƼƓƪǆǃå ýåðƙƤå

 ăíƓƶǃå íïƽǃå ÿá Ɠǌǃāá ÜǊƞāá çíƶƕ ÿāǒðƽǄƙǃå ÿƵ ðǒǆƙƙ Ɠǌǈǂǃ ÜƗǒǈāǒðƽǄƙǃå èåāǈǀǃå üïƙƬǆǃå
 ÜƴǈƓǆ Ǌƶǈǆǒ Ǚ Üíǒïǒ Ɠǆ ïƬǈ ǑƼ ƗǒǆǚƵǗå èƓǂïƬǃå þƤưá ƴǆ ĂāƓƪƙǒ èǈïƙǈǗå ǑƼ

 ƗǈƓǈǂ ÜǑƕǒõ) æǒƿï Ǌƕƿåïǒ Ǚā2006 .( 
       ÜƓƕƓƞǒã þá ƓǒƕǄƪ ÿƓǂá ßåāƪ æǚõǃå ǏǄƵ ƓǋïǒƛƋƙƕ þǌǆ ïāíƕ èǈïƙǈǗå ƗǂƕƬ þāǀƙā

 þǃƓƶǃå ûƓƼǓ ƓǌơƙƼā Ɨǌƞāǆ ÿǒǆƓưǆ ÿǆ Ǌưïƶƙ Ɠǆ ýǚƤ ÿǆ ßƓǈƕ ǑƼ þǌƪƙā ÜþǌǆƓǆá
 ǑƼ þǋƓƪƙā ÜƗǒƵƓǆƙƞǙå þǌƙƓƿǚƵ ßƓǈƹƎƕ þāǀƙā Üþǌǂïåíǆ ƴƪāƙā æǚõǃå ƗǒƮƤƬ
 þǌƙāïƛ Ǒǆǈƙ ā þǌƿåāîá ā þǋïƵƓƬǆ ā þǌƪǒƪƓơá úǋïƙ ā Üþǌǒíǃ ƗǒǆǄƶǃå çïíǀǆǃå ûǒǆƶƙ
 ǑƼ ĂïƤá èƓǌƞ Ǌƕ þāǀƙ Ɠǆ Ǐǃã ƗƼƓưǗƓƕ ƗƑƬǈƙǃå ïāíƕ ƓǒǄƶƼ þāǀƙ ǑǌƼ üǃîƕā ÜƗǒāƺǄǃå

ǄǆƵ.ƴǆƙƞǆǃå ǑƼ ƗƑƬǈƙǃå Ɨǒ 
ǏƓƑƜǐǗä îǐƙƉƗǁä 

1.  ýǚƤ ÿǆ ýǆƶǃå óïƼ íƓƞǒã ÿǆ æǚõǃå ÿǆ çïǒƕǂ Ɨƕƪǈ èǈïƙǈǗå ÿĊǂǆ
ƗƽǄƙƤǆǃå ǑƵƓǆƙƞǙå ýƮåāƙǃå ƴƿåāǆ ǑƼ ƓǌǈƵ ÿǚƵǗå. 

2.  Ǚ ƗǒƵåíƕǗåā Ɨǒǈƽǃå þǌǃƓǆƵá ÿƵ ƝǒāïƙǄǃ ƗǄǒƪā èǈïƙǈǗå æǚõǃå ôƶƕ îƓƤƙå
Ʈƙǃå ýƓƞǆ ǑƼ ÿǒǆƙǌǆǃå üƑǃāá Ɠǆǒƪ þǌǃƓǆƵá ôïƵ þǌǈǂǆǒ îã ÜǑǂǒƼåïƞǃå þǒǆ
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 ÿǆ þǌƶǆ ýƮåāƙǒǃ ÜèƓǆǒǆƮƙǃƓƕ Ǐǈƶƙ ƴƿåāǆ ǑƼ āá þǌƕ ƗƮƓƤ ƴƿåāǆ ǏǄƵ
þǌƙƓưāïƶǆǃ ĄƓǈƓƪơƙƪå Ǒƿǚǒ. 

3.  ïƓƬƙǈå þíƶǃ Ąåïöǈ ÜƗǒǈāïƙǂǃǗå æƙǂǃå ÷åāǈá úǄƙƤǆ ßåïƬ ÿǆ èǈïƙǈǗå ÿĊǂǆǒ
 èƓƕƙǂǆǃå ǑƼ Ɨǒƿïāǃå ƣƪǈǃƓƕ ƓǋïāíƮ ïāƼ æƙǂǃå Ċýǂ.ƗǒǆǃƓƶǃå 

4.  íƵƓƪƙ āǒíǒƽǃå æƓƶǃáā ǑƵƓǆƙƞǙå ýƮåāƙǃå ƴƿåāǆ ÿƋƕ éƓơƕǕå ôƶƕ èíƓƼá
èåïƓǌǆǃå ÿǆ çííơǆ ÷åāǈá Ɨǒǆǈƙ ǑƼ. 

5. ƗƵƓƪǃå ïåíǆ ǑǄƵ ÿǒǆíƤƙƪǆǃå ÿǒƕ ýƮåāƙǃå ïåïǆƙƪå ǑǄƵ íƵƓƪƙ. 
ǏƓǂƨǁä îǐƙƉƗǁä 

1.  íǈƵ Ɨƪåïíǃå èƓƿāá æƓƪơ ǏǄƵ íƙǆǒ íƿā ÜèǈïƙǈǗå ǏǄƵ ïǒƕǂ èƿā ßƓưƿ
 æǚõǃåǑǆǒíƓǂǕå þǌǄǒƮơƙ ǏǄƵ ïƛâǒ Ɠǆǆ ÜƗǈǒƶǆ ƗĊǒǄǂ āá ƗǒāǈƓƛǃ ÿǒƕƪƙǈǆǃå 

2.  øåïƽǃå èƓƿāá æǄƹá ßƓưƿ Ǐǃã Ąåïöǈ ÝƗǈǆƪǃå ýǂƓƬǆƕ ƗƕƓƮǗå ƗǒǃƓǆƙơå çíƓǒð
Ɨǃāǆơǆǃå çðǌƞǕåā æǒƪåāơǃå èƓƬƓƬ þƓǆá ñāǄƞǃå ǑƼ 

3. èåïíƤǆǃå ǑõƓƶƙ āá ÿǒƤíƙǃƓǂ çïǒõƤ èƓǒǂāǄƪ ǑƼ ÷āƿāǃå .Ɠǋïǒƹ ā 
4. ǃå þåíƤƙƪǙå õïƽǆèǈïƙǈǖǃ  ßƓƕǓå ÿǒƕ ƗǒƽõƓƶǃå õƕåāïǃå ïǒƪǂƙ ǑƼ æƕƪǒ íƿ

.þǌƑƓǈƕáā 
ïƮơǃå Ǚ ýƓƛǆǃå ýǒƕƪ ǑǄƵ ƗǒƕǄƪǃåā ƗǒƕƓƞǒǙå èåïǒƛƋƙǃå ǉîǋ ā 

çƑǐƬĀƗǁäĀ ƛƏƑƗǆǁä 

:ƑǉîǐƨƻƗĀ ƛƏƑƗǆǁä óîƳ 

 Ǚ ÿǒîǃå ƗƕǄõǃå ) ƗǒǄƶƽǃå ƗǈǒƶǃƓƕ óƓƤ þƪƿ ÿǒǆƪƿ Ǒǃå Ɨƪåïíǃå ƗǈǒƵ þǒƪǀƙ þƙ íƿ
 ÿāǆíƤƙƪǒ ǑǄƵ ăāƙơå ā ( èǈïƙǙå50  ƗƕǄõǃå ) Ɨǒƕǒïƞƙǃå ƗǈǒƶǃƓƕ óƓƤ þƪƿ ā ƓƕǃƓõ
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 ǏǄƵ Ɠưǒå ăāƙơå ā ( èǈïƙǈǙå ÿāǆíƤƙƪǒ ÿǒîǃå50  ÿǆ ýǂǃ ƝƑƓƙǈǃå èǈƓǂ íƿ ā ƓƕǃƓõ
:ǑǃƓƙǃƓǂ ÿǒǆƪǀǃå 
 ƛƏƑƗǆîƑƓƗƢǗä  åƑƴǐƗƨǗä ƕƳîƨ Ǐƺ ƕǐǂƴƻǁäĀ ƕǐƓǐîƜƗǁä ƕƳĀǄƜǄǁä åǘô çƑƜîìǁ 

ƗƵāǆƞǆǃå 
íåïƼá 
Ɨǈǒƶǃå 

  õƪāƙǆǃå
ǑƕƓƪơǃå 

 úåïơǈǙå
ăïƓǒƶǆǃå 

ƗǒƑƓƙǃå Ɨǆǒǀǃå  ƗǃǙíǃå 
 ƗǒƑƓƮơǗå 
 Ăāƙƪǆ íǈƵ0.05 Ɨƕāƪơǆǃå Ɨǒǃāíƞǃå 

Ɨǒƕǒïƞƙǃå 50 69.99 22.95 
2.12 2.000 ăî ƗǒƑƓƮơã ƗǃǙí ƗǒǄƶƽǃå 50 52.74 20.12 

 
 ƛƏƑƗǆîƑƓƗƢǗä çƑƓƜäĀǁä Þäìà Ǐƺ ƕǐǂƴƻǁäĀ ƕǐƓǐîƜƗǁä ƕƳĀǄƜǄǁä åǘô çƑƜîìǁ 

ƗƵāǆƞǆǃå 
íåïƼá 
Ɨǈǒƶǃå 

  õƪāƙǆǃå
ǑƕƓƪơǃå 

 úåïơǈǙå
ăïƓǒƶǆǃå 

ƗǒƑƓƙǃå Ɨǆǒǀǃå  ƗǃǙíǃå 
ƗǒƑƓƮơǗå 

  Ăāƙƪǆ íǈƵ0.05 Ɨƕāƪơǆǃå Ɨǒǃāíƞǃå 

Ɨǒƕǒïƞƙǃå 50 53.67 25.88 
2.22 2.000 ƗǒƑƓƮơã ƗǃǙí ăî 

ƗǒǄƶƽǃå 50 48.88 22.56 
 

ƕǐǂƴƻǁä Ā ƕǐƓǐîƜƗǁä ƕƳĀǄƜǄǁä åǘô çƑƜîìǁ ýƑƴǁä îƑƓƗƢǗä ƛƏƑƗǆ 

ƗƵāǆƞǆǃå 
íåïƼá 
Ɨǈǒƶǃå 

  õƪāƙǆǃå
ǑƕƓƪơǃå 

 úåïơǈǙå
ăïƓǒƶǆǃå 

ƗǒƑƓƙǃå Ɨǆǒǀǃå  ƗǃǙíǃå 
 íǈƵ ƗǒƑƓƮơǗå

 Ăāƙƪǆ0.05 Ɨƕāƪơǆǃå Ɨǒǃāíƞǃå 

Ɨǒƕǒïƞƙǃå 50 29.22 5.90 
2.54 2.000 

 ƗǃǙí ăî 
ƗǒƑƓƮơã ƗǒǄƶƽǃå 50 22.09 7.40 

 
 èƓƞïí õƪāƙǆ ÿǒƕ ƗǒƑƓƮơã ƗǃǙí èåāî ûāïƼ íāƞā íƞǈ Ɨƛǚƛǃå èåïƓƕƙƤǙå ÿǆ
 ûāƽƙ ǑǄƵ ýíƙ Ǒƙǃå ā ǑǆǄƶǃå ýǒƮơƙǃå ǑƼ ƗǒǄƶƽǃåā Ɨǒƕǒïƞƙǃå ƗƵāǆƞǆǃå îǒǆǚƙ

.ƗǒǄƶƽǃå ƗƵāǆƞǆǃå ǑǄƵ Ɨǒƕǒïƞƙǃå ƗƵāǆƞǆǃå 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мс 

 
 

ƛƏƑƗǆǁä îǐƨƻƗ 
 ƝƑƓƙǈǃå èïǌöå èǈïƙǈǙå ÿāǆíƤƙƪǒ ÿǒîǃå Ɨǒƕǒïƞƙǃå ƗƵāǆƞǆǃå æǚõ ûāƽƙ Ɨǆíǀƙǆǃå

 üǃî æƕƪ ÿå éƓơƕǃå ăïǒā ÜèǈïƙǈǙå ÿāǆíƤƙƪǒ Ǚ ÿǒîǃå ƗǒǄƶƽǃå ƗƵāǆƞǆǃå æǚõ ǏǄƵ
:Ǐǃå íāƶǒ íƿ 

1 æǚõǃå þåíƤƙƪå Ċÿá .èǈïƙǈǖǃ   ƴǆā ôƶƕǃå þǌưƶƕ ƴǆ ïƛǂá ÿāǄƵƓƽƙǒ þǌǄƶƞǒ
 ƗǂïƓƬǆǃå ǑǄƵ þǋðƽơǒ ā ÜçîƙƓƪǙå ā ïǒươƙǃå Ǒǃå þǌƿāƬǒ ā ƗǒƽƮǃå úïƺǃå ǑƼ

 ǑǄƵ ǑƕƓƞǒǙå ïǒƛƋƙǃå ǑǃƓƙǃƓƕā ƗǒǄƵƓƼ āî ƗǆǒǄƶƙǃå ƗǒǄǆƶǃå ýƶƞǒ Ɠǆǆ .ƗƶƕƓƙǆǃå
.ǑǆǄƶǃå ýǒƮơƙǃå 

2 þǄƶƙǄǃ ƗǄǒíƕ æǒǃƓƪá ƗƪïƓǆǆǃ ĄƓƮïƼ Ɨǒƕǒïƞƙǃå ƗƵāǆƞǆǃå  æǚõǃ ïƼā èǈïƙǈǙå Ċÿã .
ƶǃå ǑƼ çíƑƓƼ āî ƴƿåāǆ Ǒǃå ýāƮāǃå ā ÜĊăíǒǄǀƙǃå ƴǒǆƞǃ ĄƓƮïƼ ïƼā ƓĊǆǆ ƗǒǆǒǄƶƙǃå ƗǒǄǆ

.íǒƞǃå ÿƓǀƙǗå Ǐǃã ýāƮāǃå ǑƼ þǌƙǒƕǃƓƹ āá æǚõǃå 
 ÿāǂǒ üǃîƕāèǈïƙǈǖǃ .ǑǆǄƶǃå ýǒƮơƙǃå ǑǄƵ æǚõǃå ýƕƿ ÿǆ ǊǆåíƤƙƪǙ ǑƕƓƞǒå ïǒƛƋƙ 

: ƑǊƽìƬĀ ƕƨäîìǁä æäìà 
       ǑƼ ßƓƞ Ɠǆ ǏǄƵ çíǆƙƶǆ Ɨùƪåïíǃå ôåïƹǕ ƓǌƙǆǆƮ ƗùǈƓƕƙƪå ßƓǈƕƕ éƓơƕǃå þƓƿ

 ƓǌƙƺǒƮ ǑƼ ƗǈƓƕƙƪǙå ƴǒðāƙƕ éƓơƕǃå þƓƿ çåíǕå ûíƮ ÿǆ ûǀơƙǄǃā ÜƗùƪåïíǃå èƓǒƕíá
) ƗƪǆƤ ǏǄƵ ƗǒǃāǕå5 .Ɨǒƕïƙǃå ýƓƞǆ ǑƼ ÿǒƮƮƤƙǆǃå ñǒïíƙǃå ƗƑǒǋ ßƓưƵá ÿǆ (

çåíǕå ƗƕƪƓǈǆ Ăíǆ ǏǄƵ úïƶƙǄǃ üǃîā  èåïǀƽǃå ôƶƕ ýǒíƶƙ þƙ íƿā Ɨƪåïíǃå ôåïƹǕ
 ǑƼ ƗǈƓƕƙƪǙå ƗƹƓǒƮƕ ÿƓƙƛơƓƕǃå èǆƓƿ þƛ .ÿǒǆǂơǆǃå èƓơåïƙƿåā èƓöơǚǆ ǏǄƵ ĄßƓǈƕ

: ǑƙǓå āơǈǃå ǏǄƵ ÜƗƪǒƑï ïāƓơǆ ñǆƤ èǈǆưƙ íƿā ÜǑƑƓǌǈǃå ƓǌǄǂƬ 

¶  ā ƴùùùùƿåā ýāǕå ïāùùùùơǆǃå ÿǆùùùùưƙ ƗǂƕùùùùƬ ǑùùùùƼ æǚùùùùõǃå üåïƙùùùùƬå ƗƕùùùùƪǈÜèùùùùǈïƙǈǙå 
ǀƼ ƴƕïá ǏǄƵ ýǆƙƬåā.èåï 
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¶  ǑǈƓùùùùùƛǃå ïāùùùùùơǆǃå ÿǆùùùùùưƙ ýðùùùùùǈǆ ǑùùùùùƼ èùùùùùǈïƙǈǙå ƗùùùùùǆíƤ íāùùùùùƞā ăíùùùùùǆÜæùùùùùǃƓõǃå 
) ǏùùùùùùǄƵ ýǆƙùùùùùùƬåā6 ÿùùùùùùǆ ïƓùùùùùùǒƙƤǙå Ɨùùùùùùǈǒƶǃå íåïùùùùùùƼá ÿùùùùùùǆ ƓùùùùùùǌǒƼ æùùùùùùǄõ èåïùùùùùùǀƼ (

.ýǒíƕ ÿǆ ïƛǂá ïƓǒƙƤå æǒƞƙƪǆǄǃ Ơǆƪƙ éǒơƕ ýƑåíƕ çíƵ ÿǆư 

¶ Ü Ǒǆāùùùùùǒǃå þåíƤƙùùùùùƪǙå èåïùùùùùƙƼ ýíùùùùùƶǆ éùùùùùǃƓƛǃå ïāùùùùùơǆǃå ÿǆùùùùùưƙ  ǏùùùùùǄƵ ýǆƙùùùùùƬåā
)5 ýƑåíùùùùƕ çíùùùùƵ ÿǆùùùùư ÿùùùùǆ ïƓùùùùǒƙƤǙå Ɨùùùùǈǒƶǃå íåïùùùùƼá ÿùùùùǆ ƓùùùùǌǒƼ æùùùùǄõ èåïùùùùǀƼ (

.ýǒíƕ ÿǆ ïƛǂá ïƓǒƙƤå æǒƞƙƪǆǄǃ Ơǆƪƙ éǒơƕ 

¶  ǏùùùùùùǄƵ ýǆƙùùùùùùƬåā .ƗǂƕùùùùùùƬǃå ǑùùùùùùƼ þåíƤƙùùùùùùƪǙå èǙƓùùùùùùƞǆ ƴùùùùùùƕåïǃå ïāùùùùùùơǆǃå ÿǆùùùùùùưƙ
)7 ýƑåíùùùùƕ çíùùùùƵ ÿǆùùùùư ÿùùùùǆ ïƓùùùùǒƙƤǙå Ɨùùùùǈǒƶǃå íåïùùùùƼá ÿùùùùǆ ƓùùùùǌǒƼ æùùùùǄõ èåïùùùùǀƼ (

ƓǒƙƤå æǒƞƙƪǆǄǃ Ơǆƪƙ éǒơƕ.ýǒíƕ ÿǆ ïƛǂá ï 

¶  .ƗǂƕùùùùùƬǄǃ ýāƤíùùùùǃå ǑùùùùƼ þíƤƙùùùùùƪǆǃå ðƓùùùùǌƞǃå Ɨùùùùƶǒƕõ ñǆƓùùùùùƤǃå ïāùùùùơǆǃå ÿǆùùùùưƙ
) ǏùùùùùùǄƵ ýǆƙùùùùùùƬåā6 ÿùùùùùùǆ ïƓùùùùùùǒƙƤǙå Ɨùùùùùùǈǒƶǃå íåïùùùùùùƼá ÿùùùùùùǆ ƓùùùùùùǌǒƼ æùùùùùùǄõ èåïùùùùùùǀƼ (

.ýǒíƕ ÿǆ ïƛǂá ïƓǒƙƤå æǒƞƙƪǆǄǃ Ơǆƪƙ éǒơƕ ýƑåíƕ çíƵ ÿǆư 

       Ɠùùùùùùùùùƽǃá ýǆƓùùùùùùùùùùƶǆ þåíƤƙùùùùùùùùƪå ûùùùùùùùùùǒïõ ÿùùùùùùùùùƵ çåíǕå èƓùùùùùùùùƕƛ ýùùùùùùùùùǆƓƶǆ æƓùùùùùùùùùƪơ þùùùùùùùùƙ
å ìƓùùùùùƕǈāïǂ ƸùùùùùǄƕ èƓùùùùùƕƛǃå ÿùùùùùǆ Ăāƙùùùùùƪǆƕ ðùùùùùǒǆƙƙ çåíǕå ÿá ïùùùùùǌöá ăîùùùùùǃ0.80 íùùùùùƶĈǒā Ü

 ǑùùùùùƼ ƓùùùùùǌǒǄƵ íùùùùùǆƙƶǒā ƗùùùùùƙƕƓƛ ƗǈƓƕƙùùùùùƪǙå ÿã ýāùùùùùǀǃå ÿùùùùùǂǆǒā íùùùùùǒƞ èƓùùùùùƕƛ Ăāƙùùùùùƪǆ åîùùùùùǋ
.ǊƪƓǒǀǃ èíƵĈá Ɠǆ ñƓǒƿ 

 ƕǐƏƑƬƟǕä åǐǁƑƨǓä 
       ƝǆƓùùùùùùùùǈïƕ þåíƤƙùùùùùùùùƪƓƕ ǑùùùùùùùùǃǓå æùùùùùùùùƪƓơǃå ǑùùùùùùùùƼ ƓùùùùùùùùǌǃƓƤíȒåā èƓùùùùùùùùǈƓǒƕǃå Ƹùùùùùùùùǒïƽƙ þùùùùùùùùƙ

 ßƓùùùùùùùƮơǗå(SPSS)  ƗùùùùùùùǒǃƓơǃå ƗùùùùùùùƪåïíǄǃ ƗƕùùùùùùùƪƓǈǆǃå ƗǒƑƓùùùùùùùƮơǗå èƓùùùùùùùǒǄǆƶǃå ßåïùùùùùùùƞǗ
: ǑƙǓå èǄǆƬ Ǒƙǃåā 
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1- .çåíǕå ǑƼ çïƓƕƵ ýǂǃ ýāǕå ïāơǆǄǃ ƗǒāƑǆǃå æƪǈǃåā èåïåïǂƙǃå æƓƪơ 

2-  íǒíơƙǃ èåïåïǂƙǃåā ƗǒāƑǆǃå æƪǈǃåā ăïƓǒƶǆǃå úåïơǈǙåā ǑƕƓƪơǃå õƪāƙǆǃå æƓƪơ
.çåíǕå ïāƓơǆ Ɨǒǀƕǃ ƗǒǆǋǕå Ɨƞïí 

3-  õƓƕƙïǙå ýǆƓƶǆ çåíǕå èåïǀƼ ÿǆ çïǀƼ ýǂ ÿǒƕ ƗǒõƓƕƙïǙå Ɨƿǚƶǃå íǒíơƙǃ ÿāƪïǒƕǃ
.çåíǖǃ ƗǒǄǂǃå Ɨƞïíǃåā 

4- .çåíǕå èƓƕƛ Ăāƙƪǆ íǒíơƙǃ ìƓƕǈāïǂ Ɠƽǃá ýǆƓƶǆ 
Ɠǆǈǒƕ èǃāƓơ èƓǈƓǒƕƙƪǙå ƗƕƓƞǗå ǏǄƵ ƗǄƑƪá ýƛǆ: 
¶ ÞèǈïƙǈǙå ƗǂƕƬ ǑƼ üåïƙƬå üǒíǃ ýǋ 
¶ ÞèǈïƙǈǙå ƗǂƕƬ ǑƼ üǆåíƤƙƪå èǙƓƞǆ Ɠǆ 
¶  ýíƶǆ ƓǆÞèǈïƙǈǙå ƗǂƕƬǃ Ǒǆāǒǃå üǆåíƤƙƪå 
èïƓƬáā ƝƑƓƙǈǃå ïāƓơǆǃå æƪơ ǏǄƵ Ǐǃã  ÿá95  ǑƼ üåïƙƬå þǌǒíǃ ïƼāƙǒ æǚõǃå ÿǆ %

 Ɠǆǈǒƕ èǈïƙǈǙå5èǈïƙǈǙå ǑƼ üåïƙƬå þǌǒíǃ ñǒǃ % ǑǃƓƙǃå ýǂƬǃƓƕ Ơưāǆ āǋ Ɠǆǂ 

 
 

95 

5 

 аЦϼ ЬЪІЮϜ.1 .ϤжϼϦжъϜ сТ ШϜϼϦІъϜ 

  ШϜϼϦІϜ алтϸЮ ϣϠЯА
ϤжϼϦжъϜ сТ 

 алтϸЮ ЀтЮ ϣϠЯА
ϤжϼϦжъϜ сТ ШϜϼϦІϜ 
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 ā88.6ÿǆ %  Ɠǆǈǒƕ èǈïƙǈǙå ƗǂƕƬ ǑƼ Ǒǃðǈǆ üåïƙƬå þǌǒíǃ ïƼāƙǒ æǚõǃå11.4 %
 .Ǒǃðǈǆ üåïƙƬå þǌǒíǃ ñǒǃǑǃƓƙǃå ýǂƬǃƓƕ Ơưāǆ āǋ Ɠǆǂ 

 
 

 ā70 ÿǆ ƗǂƕƬǃå ÿāǆíƤƙƪǒ æǚõǃå ÿǆ %5  Ɠǆǈǒƕ ûāƼ ƓǆƼ èƓƵƓƪ30 ÿāǆíƤƙƪǒ %
 ÿǆ ýƿå ƗǂƕƬǃå5 èƓƵƓƪǑǃƓƙǃå ýǂƬǃƓƕ Ơưāǆ āǋ Ɠǆǂ . 

 

88.6 

11.4 

аЦϼ ЬЪІЮϜ.2  .ШϜϼϦІъϜ Имж 

  ШϜϼϦІϜ алтϸЮ ϣϠЯА
сЮϾжв 

 алтϸЮ ЀтЮ ϣϠЯА
сЮϾжв ШϜϼϦІϜ 

70 

30 

 аЦϼ ЬЪІЮϜ.4 .аϜϸ϶ϦЂъϜ Ϣϸв 

  дмвϸ϶ϦЂт ϣϠЯА
 дв ϤжϼϦжжъϜ5 
ФмТ ϝвТ ϤϝКϝЂ 

 дмвϸ϶ϦЂт ϣϠЯА
 дв ЬЦϜ ϤжϼϦжъϜ5 

ϤϝКϝЂ   
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ā 65 Ė ƙƪǒ æǚõǃå ÿǆ Ɠǆǈǒƕ ƗǒǆǄƵ ƴƿåāǆ ÿāǆíƤ35 ÜƗǆƓƵ ƴƿåāǆ ÿāǆíƤƙƪǒ % Ɠǆǂ
.ǑǃƓƙǃå ýǂƬǃƓƕ Ơưāǆ āǋ  

 
 

ā86.3 Ɠǆǈǒƕ úƙåāǌǃå ÿāǆíƤƙƪǒ %13.7 .æƪƓơǃå ðƓǌƞ ÿāǆíƤƙƪǒ % 

 
 

65 

35 

  аЦϼ ЬЪІЮϜ.5 .ϣвϸ϶ϦЂвЮϜ ЙЦϜмвЮϜ Имж 

  дмвϸ϶ϦЂт ϣϠЯА
ϣтвЯК ЙЦϜмв 

 дмвϸ϶ϦЂт ϣϠЯА
 ϣвϝК ЙЦϜмв 

86.3 

7.13 

аЦϼ ЬЪІЮϜ.6 .аϸ϶ϦЂвЮϜ ϾϝлϮЮϜ 

  дмвϸ϶ϦЂт ϣϠЯА
РϦϝлЮϜ 

 дмвϸ϶ϦЂт ϣϠЯА
ϞЂϝϲЮϜ ϾϝлϮ 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нм 

 
 

:ǑǄǒ Ɠǆ Ơưƙǒ üǃî ÿǆā 
1.  ƗǒƕƓƞǒǙå ǊƙåïƓǌǆ Ǒǆǈǒ ā ƗǒïƓươ ƗǄǀǈ æǃƓõǃå ýǀǈǒ èǈïƙǈǙå ƗǂƕƬ ǑƼ ƠƽƮƙǃå ÿá 
2.  Ɠƶƕƙ èǈïƙǈǙå ƗǂƕƬǃ ÿǒǄǆƶƙƪǆǃå æǚõǃå ăíǃ ƗǒǆǄƶǃå èåïǒƛƋƙǃå ǑƼ ûāïƼ íƞāƙ

 Ɠƶƕƙ ā ýƓǆƶƙƪǙå çïƙƼ ïǒƺƙǆǃ Ɠƶƕƙ ā ýƓǆƶƙƪǙå çíǆ ïǒƺƙǆ ā ñǈƞǃå ïǒƺƙǆǃ
.Ǒǆāǒǃå èƓƵƓƪǃå þƞơ ïǒƺƙǆǃ 

3.  æǚõǃå ǑǄƵ ǑǆǄƶǃå ýǒƮơƙǃå ýƓƞǆ ǑƼ ïǒƛƋƙǃå çíƬ èƓǒāƙƪǆ ÿǒƕ ƝƑƓƙǈǃå èƽǄƙƤå
ǃ ÿǒǄǆƶƙƪǆǃå ÿǒǋƓƞƙǙå ǚǂ ǑƼ ā ôƽƤǈǆ ā õƪāƙǆ ā ƴƽƙïǆ ÿǒƕ èǈïƙǈǙå ƗǂƕƬ

.ǑƕǄƪǃå ā ǑƕƓƞǒǙå 
çƑǐƬĀƗǁä 

1.  .æǚõǃå ǊƶƕƓƙǒ ăîǃå ăāƙơǆǃå ǑǄƵ ƗƕƓƿïǃå ăāƙƪǆ çíƓǒð 
2.  ƗǂƕƬ ïǒƛƋƙƕ þǌǂåïíã ăāƙƪǆ ƴƼï Ǒǃã úíǌƙ ƗǒƵāƙ èǚǆơƕ ýǋǕå úåíǌƙƪå

.èǈïƙǈǙå 
3. çïāïư æǚõǃå ýƕƿ ÿǆ èǈïƙǈǙå ƗǂƕƬǃ ýíƙƶǆǃå þåíƤƙƪǙåā íǒƬïƙǃå 
4. .èǈïƙǈǙå ƗǂƕƬǃ ǊǆåíƤƙƪå íǈƵ Ǌƪƽǈ ǑǄƵ æǒƿïǃå ǊǄƶƞƙ Ɨǒǈǒí Ɨǒƕïƙ æǃƓõǃå Ɨǒƕïƙ 

 îìƑƬǄǁä Ā ƲƜäîǄǁä ƕǄƏƑƽ 

]1[ ) ýǒƵƓǆƪå ăïƬƕ Üõāǈïå2007 íƓƶƕǙå ÿǆ ýǂƕ ǊƙƿǚƵ ā èǈïƙǈǙå ÿƓǆíå Ü(

ăíǃ Ɨǒƪƽǈǃå èƓƕåïưǙå ā ƗǒƮƤƬǃå  ƗƶǆƓƞ ÜƗǒƕïƙǃå ƗǒǄǂ ƗǄƞǆ Ü ÿǒǀǋåïǆǃå

ííƶǃå ÜûǒðƓƿðǃå55 

]2[ ) íǆơǆ ûåðïǃå íƕƵ ÜǑǆǒǃíǃå2016 ăíƓơǃå ÿïǀǃå ǑƼ ýƓƮƙǙå èƓǒïöǈ .(
ƴǒðāƙǃåā ïƬǈǄǃ ƗǒǆǄƶǃå ăïāðƓǒǃå ïåí :ÿƓǆƵ .ÿǒïƬƶǃåā 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нн 

 
 

]3[ ÿƓǒƙƛ ÿƕ úǒƓǈ Üíāƶƪ ýà)2014 æåïƙƹǙƓƕ ǑǈāïƙǂǃǙå ýƮåāƙǃå èƓǂƕƬ ƗƿǚƵ (
 .ýƓƮƙǙåā þǚƵǘǃ Ɨǒƕïƶǃå ƗǄƞǆǃå .ăíāƶƪǃå ƴǆƙƞǆǃå ǑƼ ÿǒǀǋåïǆǄǃ ǑƵƓǆƙƞǙå

 ííƶǃå11ó .11 . 
]4[ ) íǆơǆ Ÿå íƕƵ ÜăïǌƬǃå2013 :ôƓǒïǃå .ăïǂƽǃå ÿǆǕå ǑǄƵ èǈïƙǈǙå ïƛá .(

.ƗǒǈǆǙå þāǄƶǄǃ Ɨǒƕïƶǃå úǒƓǈ ƗƶǆƓƞ 
]5[ ǃå íƕƵ Üìāƙǈƽǃå) Ÿå íƕƵ ÿƕ ïíƓǀ1999õ .Ǒƕïƶǃå þíƤƙƪǆǄǃ èǈïƙǈǙå .(1 .

.ÿƓǂǒƕƶǃå Ɨƕƙǂǆ :ôƓǒïǃå 
]6[  ïưƤ ǑǆǄơ ÜăïƓƪ2005õ .èǈïƙǈǙå ƗƼƓǀƛ .1 ā ïƬǈǄǃ ăāǙíƞǆ ïåí :ÿƓǆƵ Ü

.ƴǒðāƙǃå 
]7[  ÜéåíƤǙå úåïơǈå ā ăïƪǙå üǂƽƙǃå ǑƼ Ɨǒǂîǃå çðǌƞǙå ïāí ÜÿǒǋƓƬ ƗǄǒǌƪ

)2014(  
]8[  Üíǒƞǆǃå íƕƵ íǆơå ÜăíƓǆƮ) ýǒƓƮ ýǒíǋ ÜǑǈƓƶõǃå2014 çßƓƪǗå õƓǆǈá .(

 .èåïǒƺƙǆǃå ôƶƕ ßāư ǑƼ Ǒƪƽǈǃå þǌǀƼåāƙ ăāƙƪǆ ā ÿāǀǋåïǆǃå Ɠǌǂïíǒ Ɠǆǂ Ɨǒíǃåāǃå
 íǄƞǆ Ü Ɨǒāƕïƙǃå þāǄƶǃå ǑƼ ƗǒǈíïǕå ƗǄƞǆǃå10  ííƵ Ü2 ó Ü205. 

]9[ ) ƗǈƓǈǂ ñǈâǆ ÜǑƕǒõ2006èǈïƙǈǙå ƗǂƕƬ èƓǒƕǄƪ ā èƓǒƕƓƞǒå :(. 
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ǁä åĀǂƨà ýäìƢƗƨä ìǐǐƪƗǁä ƲǐîƑƪǄ Þäìà ðƑǐƾǁ ƕƓƨƗǀǄǁä ƕǄǐƾ ôƓƮĀ
ƑǊƻǐǁƑǀƗ 

Ɨǆāǂơ ÿƕ íǆơá ǏƽõƮǆ .í  .áýǒƵƓǆƪå üāïƕǆǃå ýǒƵƓǆƪå èơíǆ 
ƗƙåïƮǆ_Ɨǒǈǀƙǃå þāǄƶǃå ƗǒǄǂ ƗƙåïƮǆ_Ǒǈíǆǃå ÿåïǒõǃå ƗǒǄǂ 

m_hkoma2017@yahoo.com medo3181940@gmail.com 
 

:èƟƓǁä òƢǂǄ 
 Ɨƕùùƪƙǂǆǃå Ɨùǆǒǀǃå æāǄùùƪá þíƤƙùùƪå Ǐùǃã Ɨùùƪåïíǃå èƼíùǋEarned Value (EV)  ñƓùùǒǀǃ

 õƕùưā çïåíǗ æùƪāơǆ þƓùöǈ ëåïùƙƿå Ǐùǃã ƗƼƓùưã ÝƓùǌƽǒǃƓǂƙ  õƕùưā íǒǒùƬƙǃå ƴǒïƓƬǆ  ßåíá
 ƗƿƓõǃƓƕ ßƓƕïǌǂǃå êƓƙǈǗ Ɨǒƽǒïǃå "õǒƪïǆ Ɨõơǆ" îǒƽǈƙ ÷āïƬǆ ïƓǒƙƤå þƙ .÷āïƬǆǃå úǒǃƓǂƙ

åāǃå  ÜƗǒƪǆƬǃå íùƶƕ ǏùǄƵ Ɨùƶƿ200  ǏùǄƵ Ąåðùǂïǆ ÜƗǒùƪåïí ƗùǃƓơǂ ñǄƕåïùõ æïùƹ æāùǈƞ þùǂ
 Ǒùùƪíǈǌǃå õǒùùõƤƙǄǃ ûǒƿíùùǃå þùùǌƽǃå þíùùƵā þǒǄùùƪǃå ïùùǒƹ õǒùùõƤƙǃå ÿƋùùƕ Ɠǋíùùǒíơƙ ÿùùǂǆǒ ƗǄǂùùƬǆ

.Ǒƪíǈǌǃå ÷āïƬǆǃå ǑƼ þǂơƙǃå èƓǈāǂǆ ǏǄƵ çïõǒƪǃå ÿåíǀƼ Ǐǃã ăíâǒ 
 :Ɠùùǌǆǋá ƝƑƓùùƙǈǃå ÿùùǆ ƗùùƵāǆƞǆ Ǐùùǃã Ɨùùƪåïíǃå èùùƮǄƤā ăíåā Ɨùùƕïǌǂ ÷āïùùƬǆ ðƓùùƞǈã ïùùƛƶƙ ÿã

 õǒùõƤƙǃå èƓùǆāǀǆ ǏùǄƵ èƓƵāïùƬǆǃå õǒõƤƙ ǏǄƵ ÿǒǆƑƓǀǃå íƓǆƙƵå þíƵ Ǐǃã íāƶǒ õǒƪïǆ
 õǒùõƤƙǄǃ ûǒƿíùǃå þùǌƽǃå þíƵā þǒǄƪǃå ïǒƹ õǒõƤƙǃå ÿáā ÜþǌõõƤ ëƓƞǈǃ ñƓƪƋǂ Ǒƪíǈǌǃå
 ÿáā ÜǑùùùƪíǈǌǃå ÷āïùùùƬǆǃå ǑùùùƼ þǂơƙùùùǃå èƓùùùǈāǂǆ ǏùùùǄƵ çïõǒùùùƪǃå ÿåíùùùǀƼ Ǐùùùǃã ăíâùùùǒ Ǒùùùƪíǈǌǃå

ǃå Ɨƕùùƪƙǂǆǃå Ɨùùǆǒǀǃå æāǄùùƪá êîāùùǆǈ ýùùƛǆ Ɨùùƛǒíơǃå êîƓùùǆǈEVM   ǑùùƼ ƗùùǒǃƓƶƼ êîƓùùǆǈǃå ïùùƛǂá
 ǑùùƼ þǌùùƪá Ɨƕùùƪƙǂǆǃå Ɨùùǆǒǀǃå æāǄùùƪá ûùùǒƕõƙ ÿáā ÜǊùùƼåïơǈå ñƓùùǒƿā ÷āïùùƬǆǃå úǒǃƓùùǂƙ õƕùùư
 Ü÷āïùùƬǆǃå èƓõƓùùƬǈ ÿùùǆ õƓùùƬǈ ýùùǂ ǏùùǄƵ Ɨùùǀƽǈǆǃå úǒǃƓùùǂƙ ƗùùƼïƶǆā ÷āïùùƬǆǃå úǒǃƓùùǂƙ õƕùùư

íã ǑƼ íƵƓƪ þǆƮǆǃå æƪāơǆǃå þƓöǈǃå ÿáā.÷āïƬǆǃå úǒǃƓǂƙā õƕư çïå 
ƕøøǐƟƑƗƻǄǁä çƑøøǄǂǀǁä ÷āïùùƬǆ ÜƗƕùùƪƙǂǆǃå Ɨùùǆǒǀǃå ÜǑùùƪíǈǌǃå õǒùùõƤƙǃå ÜƗǒùùƪíǈǌǃå æǒǃƓùùƪǕå :
÷āïƬǆǃå çïåíã ÜíǒǒƬƙǃå. 

mailto:m_hkoma2017@yahoo.com
mailto:m_hkoma2017@yahoo.com
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1- ƕǄìƾǄ 
 ƗƽǄƙƤǆǃå ƓǌǆƓƞơƋƕ Ɨǒƪíǈǌǃå íǒǒƬƙǃå ƴǒïƓƬǆ îǒƽǈƙ ǑƼ ƗǒǆƓǈƙǆ èåïāõƙ ƗǒǃƓơǃå çïƙƽǃå íǌƬƙ
 ƗǒƵƓǆƙƞǙåā ƗǒǈƓƪǈǗå èƓƞƓǒƙơǙå ǑƼ çíǒíƶǃå èåïāõƙǄǃ Ɨƞǒƙǈ ƗƵāǈƙǆǃå ƓǌƙƓǒǂǄǆā
 ǑƼ Ɨǒƪíǈǌǃå ƴǒïƓƬǆǃå çïåíã èåāíáā æǒǃƓƪá ǏǄƵ íƓǆƙƵǙå æƶǄǒā .ƗǒƪƓǒƪǃåā ƗǒíƓƮƙƿǙåā

ƓƬǆ îǒƽǈƙ :ýƛǆ çíǒíƵ èƓǆíƤā íƑåāƼ ÿǆ Ǌǀǀơƙ Ɠǆǃ ĄƓǆǌǆ Ąåïāí Ɨǒƪíǈǌǃå íǒǒƬƙǃå ƴǒï
 çïõǒƪǄǃ èƓǒǄǆƶǃåā ÜèƓǒǈǀƙǃåā èƓǒǃǔǃ èƓƽƮåāǆǃå ûǒƕõƙ  ýƕƪā ÜƗǒǈǆðǃå çïƙƽǃƓƕ þåðƙǃǙå
 ÷āïƬǆǃå èƿā óǒǄǀƙā ƗƽǄǂƙ ÿǆ ýǄǀƙ íƿ Ǒƙǃå ïõƓƤǆǃåā Üïǒǒƺƙǃå ïǆåāá èåïāõƙ ǏǄƵ

èƓǈǒƪơƙ éåíơã ǑƼ ƗǆǋƓƪǆǃå ]Ɨǒơƕïǃå ǑƼ1 .[ 
ñïƓǆƙ ƗƵāǆƞǆ íǒǒƬƙǃå ƗƵƓǈƮ ÿǆ ÜƗǒƪíǈǌǃå ƴǒïƓƬǆǃå çïåíã æǒǃƓƪá ÿǆ Ɠǌǈǆư  æāǄƪá

Ü÷āïƬǆǃå úǒǃƓǂƙ çïåíã ǑƼ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå ǑǃƓƙǃƓƕā ÿƎƼ ÷āïƬǆǃå êƓƙơǒ Ǐǃã ƗõƬǈá 
þƓǌǆā ƗƵāǈƙǆ çííƶƙǆā íƿ ýƮƙ Ɠǌưƶƕ ÜþƓǌǆǃå úǙà Ǐǃã ÿǂǆǒ ǉĈßåíá  Ąåíïƽǈǆ ïƤǓåā 
íǆƙƶǒ ǉĈßåíá ǏǄƵ ǉïǒƹ ÿǆ ÜƗõƬǈǕå ƗǒǄǆƵ êƓƙơƙā îǒƽǈƙǃå Ǐǃã ƗƵāǆƞǆ Üíïåāǆǃå ÿǆ 
ïöǈǃƓƕā Ɨǒíāíơǆǃ üǄƙ íïåāǆǃå Ɠǆā ǊƕǄõƙƙ ÿǆ ƗƽǄǂƙǄǃ ûǒƿí æƓƪơ Üèƿāǃåā æƕƪƕā íāƞā 

ƗƮƓƤǃå íāǒǀǃå þåíƤƙƪǚǃ æǄõƙǒ ïǆǕå þåíƤƙƪå ƗƮƓƤā ƗǒǆǄƶǃå æǒǃƓƪǕå æǒǃƓƪá 
éāơƕ ÜèƓǒǄǆƶǃå ǑƼ  óǒƮƤƙíïåāǆǃå çíƓƵȒåā ƓǌƮǒƮƤƙ ýƛǆǕå þåíƤƙƪǙå ÿƓǆưǃ 
ÿǒƪơƙā èƓǒǄǆƵ ßåíǕå ýǒǄǀƙƕ èƿā îǒƽǈƙ ǑǃƓƙǃƓƕā ÷āïƬǆǃå ]ƗƽǄǂƙǃå2.[ 
 

2- ƕǐîõǆǁä ƕƴƜäîǄǁä 
ìǐǐƪƗǁä ƲǐîƑƪǄ íǐƻǆƗ Ǐƺ ƕǐƨìǆǊǁä åǐǁƑƨǓä :ăǗĀà 

íƞāƙ  úíǌƕ Ɠǌưƶƕ ýāƓǈƙ þƙǒƪā ÜƗǒƪíǈǌǃå ƴǒïƓƬǆǃå ǑƼ þíƤƙƪƙ èƓǀǒƕõƙǃå ÿǆ íǒíƶǃå
 Ǒƙǃå èƓǀǒƕõƙǃå ǉîǋ ÿǆā .ƴǒïƓƬǆǃå çïåíã ǑƼ Ǒƪíǈǌǃå õǒõƤƙǃå ƗǒǃƓƶƼ ǏǄƵ úïƶƙǃå
 Ɨƶƞåïǆā þǒǒǀƙ æāǄƪáā ÜèǈƓƞ æāǄƪáā ÜǑǂƕƬǃå ýǒǄơƙǃå æāǄƪá Ǒǋ ƓǌơïƬ þƙǒƪ

ƪ ƓǆǒƼ ÜƗǆǒǀǃå Ɨƪíǈǋ æāǄƪáā ÜƴǒïƓƬǆǃå Ɨƪåïíā ýǒƮƽƙǃåā ëïƬǃƓƕ Ɨƪåïíǃå ǉîǋ ðǂïƙƙ
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 õƕưā ßåíǕå þǒǒǀƙǃ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå æāǄƪá þåíƤƙƪƓƕ ĄƓǒǄƶƼ çîƽǈǆǃå èƓƵāïƬǆǃå íơá ƗǃƓơ
  .÷āïƬǆǃå úǒǃƓǂƙ 

1.  çǆƑƜ åĀǂƨàGHANT 
 Ɨǃāíƞǃå æǒǃƓƪá õƪƕáā þíƿá ÿǆ èǈƓƞ õõƤǆ íƶǒScheduling  ýǒǆơƙǃåāLoading 

 èǈƓƞ ăïǈǋ Ɠǌǆíƿ íƿā .ƗǒǆǄƶǃå çƓǒơǃå ǑƼ ƗǆíƤƙƪǆǃåĲ  Ɠǆā ƗǒǆǄƶǃå Ɨǂïơǃå íåāï íơá
 .èƓǒƽƬƙƪǆǃåā ñïåíǆǃå ýƛǆ èƓǆíƤǃå ðǂåïǆ ǑƼā ƗƵƓǈƮǃå ǑƼ ÿǓå Ǐƙơ þíƤƙƪƙ èǃåð
 ƗƶƕƓƙƙǆǃå èƓǒǄǆƶǃå ôƶƕ ðƓƞǈã Ɨǃāíƞā õǒõƤƙ Ǌƕ ÿǂǆǒ ǑǈƓǒƕ ïǒāƮƙ ÿƵ çïƓƕƵ āǋā

Ɠƙǈã ðǂïǆ ǏǄƵ üǃî ÿƓǂ ßåāƪ ÿǂǆǒ  Ɠǆǂ .ƗƽǄƙƤǆ ƗǒƞƓƙǈã ðǂåïǆ çíƵ þá íơåā Ǒƞ
 ûƕƓõƙ Ăíǆ ƗƼïƶǆā ÜƗǒǄǆƵ ýǂǃ þƙǒ ăîǃå ßåíǕå ƴƕƙƙǃ çåíƋǂ èǈƓƞ õõƤǆ þåíƤƙƪå
 ƗǒƕƓƿïǃå æǒǃƓƪǕå ÿǆ èǈƓƞ õõƤǆ íƶǒā .ƗƵāưāǆǃå ýāåíƞǃå ƴǆ ǑǄƶƽǃå ýǒƺƬƙǃå

 þƓƵ îǈǆ ƓǌǆåíƤƙƪå ÷ƓƬ Ǒƙǃå ƗǒíǒǄǀƙǃåā ƗǒƽƮāǃå1900]5 ï ýǂƬǃåā .[) þƿ1 ( Ơưāǒ
æǈƓƞ æāǄƪá þƪï Ɨǀǒïõ 

 
 üǀƪ1:  æǈƓƞ æāǄƪá þƪï Ɨǀǒïõ Ơưāǒ êîāǆǈGHANT 

2. ǏǀƓƪǁä üǐǂƟƗǁä åĀǂƨàNetwork Analysis    
íƶǒ ǑǂƕƬǃå ýǒǄơƙǃå æāǄƪá Ăíơã Ɨƛǒíơǃå æǒǃƓƪǕå  ĄƓǒƕƪǈ ǑƼ çïåíã Ǒƙǃåā ÜƴǒïƓƬǆǃå 

èïǌö èƓƞƓơǃ Ɨƞǒƙǈ èðƞƵ ÿƵ ƓǌƙǒƕǄƙ Ɨǀǒïõǃå Ǒƙǃå ÜƓǌƙǀƕƪ óƤǈā ïǂîǃƓƕ Ɨǀǒïõ 
 èǈƓƞGHANTüǃîǃ . èïǌö ǑƼ ƗǒƓǌǈ èƓǈǒƪǆƤǃå ƗƵāǆƞǆ ÿǆ æǒǃƓƪá èƓǂƕƬ 
ýƓǆƵǕå Ɠǆǌǆǋáā  ǑƕāǄƪáCPM/PERTúíǌǒā Ü ýǂ ÿǆ ÿǒƕāǄƪǕå Ǐǃã þǒíǀƙ ýƤíǆ 
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ǑǈƓǒƕ Ɨǃāíƞǃ õǒõƤƙā ÜƴǒïƓƬǆǃå íƵƓƪǒ íƵƓƪǒ ïǒíǆ ÷āïƬǆǃå ïǒíǆ ǑƼ ïāƮƙ ƗǈǆðǕå 
Ɨǆðǚǃå èƿāǃåā ƴƿāƙǆǃå ƓǋðƓƞǈǗ íǒíơƙā èƓƿǚƶǃå Ɨǒǈƽǃå ÜƓǌǈǒƕ ïǒíǀƙ ǑǃƓƙǃƓƕā èƿāǃå 
ƴƿāƙǆǃå ßƓǌƙǈǚǃ ÿǆ üǃîǂ Ü÷āïƬǆǃå ÿƎƼ ýǂ Ɠǆǌǈǆ ÿǂǆǒ ÿǆ ƗƶƕƓƙǆ þíǀƙ îǒƽǈƙǃå ǑƼ 

úïƶƙǄǃ ƗǈǆðǕå ǏǄƵ ïǒƪ ßåíǕå úƬǂǃåā ÿƵ èƓƼåïơǈǙå îƓƤƙåā èåßåïƞǗå Ɨǆðǚǃå 
ÿƓǆưǃ ÿƪơ ïǒƪ Ɠǆǂ .ßåíǕå íƿā ïǌö æāǄƪá ïƤà āǋ  æāǄƪáGERTāǋā Ü êîāǆǈ 
ýíƶǆ ÿǆ ÿǒƕāǄƪǕå  ÿǒǀƕƓƪǃåCPM/PERT]3.[ 
 Ɠǆá çïåíã ÷āïƬǆǃå ǑǌƼ çïåíǗå Ɨǃāâƪǆǃå ÿƵ ƗǒǄǆƵ ÜõǒõƤƙǃå îǒƽǈƙǃå çïõǒƪǃåā ǏǄƵ 

ÜÿǒǄǆƓƶǃå) íïåāǆǃå  (íåāǆǃå Üèåíƶǆǃå Ɨǌƞåāǆǃ ƗƽǄǂǃå èƓõāƺưā èƿā îǒƽǈƙ Ü÷āïƬǆǃå 
Ɠǆǂ ÿāïƤà ƓǌƼïƵ çïåíǗå ƓǌǈƋƕ Ɨǃāâƪǆǃå ÿƵ ƗƪïƓǆǆ ƴǒǆƞ ƗõƬǈǙå ƗǒïåíǗå ÿƓǆưǃ 
ðƓƞǈå ÷āïƬǆǃå ƗƽǄǂƙ ýƿƋƕ ÿǆưā ííơǆǃå èƿāǃå ÿǆ ýǚƤ ƗǒǄǆƵ úåïƬǙå ƗƶƕƓƙǆǃåā 

ÿǆ .ƗǃƓƶƽǃå ÿǒîǋ çïåíǗ ÿǒƽǒïƶƙǃå þǌƽǈ üǃîǃ .÷āïƬǆǃå ÿá ǏǄƵ þåíƤƙƪå  çïåíǗå 
æǒǃƓƪǕå ƗǒǆǄƶǃå ƗƮƓƤā æǒǃƓƪá éāơƕ ǑƼ èƓǒǄǆƶǃå Ɨǃāåðǆ ƗǒǄǆƵ õǒõƤƙǃå Ɨǃāíƞā 

ƗƶƕƓƙǆā ƴǒïƓƬǆǃå îǒƽǈƙǃå úåïƬǗåā ýƓƶƽǃå çïõǒƪǄǃ íïåāǆǃå ǏǄƵ ƗơƓƙǆǃå ƗǄƕƓǀǆā üǄƙ 
èƓƞƓǒƙơǙå ýƿƋƕ Ɨǌƞåāǆā úǒǃƓǂƙǃå èƓõāƺưǃå Ǒƙǃå ôïƶƙƙ Ɠǌǃ çïåíǗå ǑƼ ýƓƞǆ îǒƽǈƙ 
÷āïƬǆǃå ÿǆ èåïǒƺƙǆ èƓƕǀƵā úǀƙ þƓǆá ƓǀƑƓƵ ƗǒǄǆƵ îǒƽǈƙǃå ǑƼ èƿāǃå ]ííơǆǃå4 ÿǒƕǒā .[
) ýǂƬǃå2 ǑƼ Ǒǌƙǈǒ ƴǒïƓƬǆǃå íơǕ õǒƪƕ õõƤǆ (32 .÷āƕƪá 

 
 üǀƪ2: íǒǒƬƙǃå ƴǒïƓƬǆ íơǕ õõƤǆ 
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3.  éîƟǁä îƑƨǄǁä åĀǂƨàCPM 
íƶƙ çåíá êïơǃå ïƓƪǆǃå Ɨǀǒïõ õǒõƤƙǃ îǒƽǈƙā Ɨƕƿåïǆā èƓƵāïƬǆǃå ƗǆƤưǃå Üçíǀƶǆǃåā 

þåíƤƙƪƓƕ ýǆƓƵ Ǒǈǆð íơåā õƓƬǈ ýǂǃ þāǀƙā ÜõǀƼ ǏǄƵ ñƓƪá íǒíơƙ ƗƵāǆƞǆ ƗõƬǈǕå 
Ǒƙǃå æƞǒ ÿá Ǐõƶƙ  ĄƓǆƓǆƙǋå  ĄƓƮƓƤ õǒõƤƙǃå ǑƼ Üîǒƽǈƙǃåā ÿǕ ÷āïƬǆǃå ýƓǆǂã ǑƼ èƿā 
ííơǆ úǒǃƓǂƙƕā Üçííơǆ íǆƙƶǒ Ǐǃã Ɨƞïí çïǒƕǂ ǏǄƵ ƗõƬǈǕå Ɨƶƿåāǃå ǏǄƵ ïƓƪǆǃå 
]êïơǃå5.[ āǋ êïơǃå ïƓƪǆǃƓƕ íƮǀǒā ýāõá ïƓƪǆ ýǚƤ āá ÜƗǂƕƬǃå Ǌǈá ïƓƪǆǃå ăîǃå 
ûïƺƙƪǒ ǏƮƿá èƿā ðƓƞǈǗ ÷āïƬǆǃå ÿǆ Ɨǒåíƕǃå éíơ Ǐǃã éíơ  .ƗǒƓǌǈǃå 
ïǌö åîǋ æāǄƪǕå ǑƼ  þƓƵ1957  ñíǈǌǆǃå ýƕƿ ÿǆ þJ.E. Keely  ƗǂïƬ ǑƼ

EmingtonĲRand  ñíǈǌǆǃåāM.R. Walker  ƗǂïƬ ǑƼDupont üǃîā ôïƺǃ 
Ɨǃāíƞ èƓǒǄǆƵ æƕƪƕ èƓƽƿāƙǃå ƗǈƓǒƮǃå ǑƼ ƴǈƮǆ íåāǆǃå áíƕā .ƗǒƑƓǒǆǒǂǃå åþåíƤƙƪ 

ÿǒƕāǄƪǕå èïǒƕ ïƓƪǆǃåā êïơǃå ÿǆ ýƕƿ ƗǂïƬ èåïƓǒƪǄǃ  íïāƼ ýåïǈƞā ðïāƙāǆ ýƕā 
ÜèƓǈāƽǄƙǄǃ Ɠǆǂ þíƤƙƪå æāǄƪá ïƓƪǆǃå êïơǃå  þƓƵ1973 ÿǆ þ ýƕƿ ƗơǄƪǆǃå èåāǀǃå 
ƗǒïƮǆǃå ǑƼ ïāƕƵ çƓǈƿ ñǒāƪǃå þíƤƙƪåā ýāǕ çïǆ ǑƼ ûåïƶǃå  þƓƵ1975 ǑƼ þ ßƓǈƕ 
íƪ ]ÿǒïǆơ6.[ 

ôïƺǃå ÿã ǑƪǒƑïǃå ÿǆ åîǋ æāǄƪǕå íǂƋƙǃå þƓƙǃå ÿǆ èƿā ðƓƞǈǗå ăá Ǌǈå æāǄƪá 
 ăïǒíǀƙDeterministic  æāǄƪá ñǂƶƕPERTîã Ý ôïƙƽǒ æāǄƪá ïƓƪǆǃå êïơǃå ÿá 
èƿāǃå ßåíá ƴƿāƙǆǃå èƓǒǄǆƶǃå ƗƽǄƙƤǆǃå þƓǆƙǗ úāïƶǆ ÷āïƬǆǃå Ɨƿǚƶǃåā ÿǒƕ íïåāǆǃå 

ƗǆíƤƙƪǆǃå æāǄõǆǃ èƿāǃåā ßåíǕ èƓǒǄǆƶǃå ƗƽǄƙƤǆǃå ƗƼāïƶǆ .ĄƓưǒá 
4.  çƑƳĀîƪǄǁä ýǐǐƾƗĀ ƕƴƜäîǄ åĀǂƨàPERT 

 êƓƙǈã ÷āïƬǆ õǒõƤƙ Ɠǌƕ þƙǒ Ɨǀǒïõ þǒǆƮƙ āǋ æāǄƪǕå åîǋ ÿǆ ñƓƪǕå úíǌǃå ÿƓǂ
 ìāïƓƮǃåPolaris  ÷āïƬǆǃå ðƓƞǈã þƙǒ Ǐƙơ îǒƽǈƙǃå ǏǄƵ ƗƕƓƿïǃå þƓǂơã ÿǆ ÿǂǆǒ ýǂƬƕ

 æāǄƪá ÿá ûǒƕõƙǃå ƝƑƓƙǈ èơưāáā .ííơǆǃå ǉíƵāǆ ǑƼProject Evaluation and 
Review Technique (PERT)  çïƙƼ ôǒƽƤƙ Ǐǃã Ăíá íƿ Ü÷āïƬǆǃå åîǋ ǑƼ

 åîǋ ðƓƞǈã þƙā Ü(ÿǒǄǆƓǂ ÿǒǆƓƵ Ǒǃåāơƕ) ÿǒƪíǈǌǆǃå Ɨõƪåāƕ ĄǚƮá çïíǀǆǃå ÷āïƬǆǃå
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.èåāǈƪ èƪ āǋ ǉðƓƞǈǗ ǑƑíƕǆǃå ïǒíǀƙǃå ÿƓǂ ÿá íƶƕ èåāǈƪ Ɨƶƕïá ǑƼ ÷āïƬǆǃå  Ąåïöǈā
 ǑƼ ïǒƕǂǃå ëƓƞǈǄǃ èƓƵāïƬǆǃå ÿǆ ïǒƛǂ ǑƼ ǊƙǒƮ ÷åî íǀƼ ÜæāǄƪǕå åîǋ þåíƤƙƪå

 æāǄƪá ÿá Ǐƙơ Ɨǒïǂƪƶǃåā ƗǒǈíǆǃåPERT  ƴǒǆƞ ýƕƿ ÿǆ þåíƤƙƪǙå ƴƑƓƬ ƠƕƮá íƿ
]ƗǒǂǒïǆǕå ÷ƓƼíǃå çïåðā ƴǆ ÿāǄǆƓƶƙǒ ÿǒîǃå ÿǒǃāƓǀǆǃå7[. 

5.  ƕǄǐƾǁä ƕƨìǆǉ åĀǂƨàValue Engineering (VE) 
 ÿã ïǋāƞ Ɨƪíǈǋ æāǄƪá  Ɨǆǒǀǃå(VE) ïāǄƕƙǒ ǑƼ Ɨƪåïí ýǒǄơƙā óơƼā ýǂ ÿāǂǆ  ÿǆ

èƓǈāǂǆ ÜƗǆíƤǃå ýǂā ƗǄơïǆ ÿǆ ýơåïǆ ÜǊƞƓƙǈã üǃîā íǒíơƙǃ Ăíǆ ƗǒǈƓǂǆã ûǒǀơƙ 
Ǒǀǒǀơ ôƽƤ ǑǃƓǆƞǗ úǒǃƓǂƙ ]ƗǆíƤǃå8Ɨƪíǈǋ ûƕõƙā .[ ƓǌǄƛǆ Ɨǆǒǀǃå ýƛǆ ƗƽǄǂƙǃå 
 ƗƼíǌƙƪǆǃåTarget Costing (TC) ƗǄơïǆ ǑƼ þǒǆƮƙ ÜƗǆíƤǃå ÿȒåā þāǌƽǆǃå ƪǒƑïǃåǑ 
ƗƽǄǂƙǄǃ ǑƼ  ýƤíǆ(VE) ƗƽǄǂƙǃå āǋ ƗǆǆƮǆǃå þǃ Ǒƙǃå éíơƙ Üíƶƕ Ɠǌǈǂǃā éíơƙƪ ǑƼ 

Üýƕǀƙƪǆǃå  ĄßƓǈƕ ǏǄƵ ïåïǀǃå ăîǃå þƙ ǉîƓƤƙå þǒǆƮƙǃƓƕ .ïƓǒƙƤǙå ýơǆ 
ÿǂǆǒā ùùǃ  Ɨƪíǈǋ  Ɨǆǒǀǃå(VE) ûǒǀơƙ ƗƽǄǂƙǃå  ƗƼíǌƙƪǆǃå(TC) ]ÿǒƙǀǒïõƕ31:[ 

íǒíơƙ  :ǏǃāǕå Ɨǀǒïõǃå èƓǈǒƪơƙǃå Ǒƙǃå ÿǂǆǒ ƓǌǃƓƤíã ǏǄƵ þǒǆƮƙ ïǒāõƙā ÜƝƙǈǆǃå 
ôƽƤ ÜƝƙǈǆǃå ƗƽǄǂƙ ƴǒǈƮƙǃåā ÿāíƕ Ɨǒơưƙǃå ǊƽƑƓöāƕ ǊƙƓƽƮåāǆā .ƗǒƪƓƪǕå 

íƓƶƕƙƪå :ƗǒǈƓƛǃå Ɨǀǒïõǃå úƑƓöāǃå ïǒƹ Ɨǒïāïưǃå Ǒƙǃå íǒðƙ ÿǆ ƗƽǄǂƙ Ɨƞïíā íǒǀƶƙ 
.Ɲƙǈǆǃå 
Ɠǆǂ éơƕƙ Ɨƪíǈǋ  Ɨǆǒǀǃå(VE) ǑƼ ôƽƤ íơǃåā ÿǆ ƗõƬǈǕå Ǒƙǃå Ǚ úǒưƙ Ɨǆǒƿ 
ƝƙǈǆǄǃ ÜƗǆíƤǃå āá ÿǆā þƛ úǒǃƓǂƙǃå Ǒƙǃå Ǚ úǒưƙ ÜƗǆǒƿ üǃîā ôƽƤƕ èƓƕƕƪǆ ƗƽǄǂƙǃå 
ƗõƬǈǖǃ Ǒƙǃå úǒưƙ Ǚ ðǂïƙā .Ɨǆǒƿ Ɨƪíǈǋ  ĄƓưǒá Ɨǆǒǀǃå ǏǄƵ ûǒǀơƙ çßƓƽǂ ïƕǂá ǑƼ 
ƗõƬǈǕå Ǒƙǃå ÜƗǆǒƿ úǒưƙ ôïƺǃ ôƽƤ ƓǌƙƽǄǂƙ 
6.  ƕƓƨƗǀǄǁä ƕǄǐƾǁä åĀǂƨàEarned Value Method (EVM)  
þƙ  èƓƵāïƬǆǃå þǒǒǀƙā Ɨƶƞåïǆ æāǄƪá ÿǆ ýǂ ÿƵ ƗƑƬƓǈǃå Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå ýƤíǆ ïǒāõƙ

) ƗƽǄǂƙǃåāPERT/Cost) ƗƽǄǂƙǃå Ɨǃāíƞ ǏǄƵ çïõǒƪǃå þƓöǈ ïƓǒƶǆā (CSCS (Cost 
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schedule control system criteria  þƓƵ ǑƼ ƗǒǂǒïǆǕå çíơƙǆǃå èƓǒǙāǃå ǑƼ
1967 ]ƗƽǄǂƙǃåā ÿǆðǃå ýǆƓǂƙ ôïƺǃ9[. 
íƤƙƪǒ õõƤǆǃå ýǆƶǃå þƞơ ƗǈïƓǀǆƕ Üðƞǈǆǃå ÷āïƬǆǃå ßåíá þǒǒǀƙā ñƓǒǀǃ æāǄƪǕå åîǋ þ

 ǏǄƵā .ƠǒơƮǃå ïƓƪǆǃå ǏǄƵ ÷āïƬǆǃå ÿƓǂ åîã ƓǆǒƼ íǒíơƙ úíǌƕ ÜǑǄƶƽǃå ðƞǈǆǃå ƴǆ Ǌǃ
 ÿǆ ÿƎƼ ÜæāƪƓơǃå þåíƤƙƪƓƕ  ĄçíƓƵ Ɠǋâåïƞã þƙǒ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå èƓƕƓƪơ ÿá ÿǆ þƹïǃå

ƪơ ƗǒǄǆƵ ýǂ ñƪá ƗƼïƶǆ þǌǆǃå .Ǌǒǈƶƙ Ɠǆ þǌƼā ƗǒƕƓ 
]ƗǒǃƓƙǃå éǚƛǃå þǒǀǃå íǒíơƙ Ǒǋ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå ýǒǄơƙ ǑƼ ǏǃāǕå çāõƤǃåā10:[ 

Á  ƗõƤǃå ûƼā ƗǆǒǀǃåPlanned value: 
þƙǒā .çííơǆ Ɨǒǈǆð çïƙƼ ýǚƤ Ǌƕ þƓǒǀǃå íåïǆǃå ýǆƶǄǃ ƗõõƤǆǃå ƗƽǄǂǃå Ǒǋā  þƞơ íǒíơƙ

 .Ɨǒǈǆð çïƙƼ ǑƼ ƓǌǃƓǆǂã íåïǆǃå ƗõƬǈǕå ƗƽǄǂ èåïǒíǀƙ ƴǆƞ ýǚƤ ÿǆ ƗõõƤǆǃå Ɨǆǒǀǃå
 ýǆƶǃå ƗƽǄǂƙ Ɨǈðåāǆ ýāíƞƕ ĄƓưǒá ƗƽǄǂǃå ǉîǋ ǏƵíƙāBudgeted Cost of Work 

Scheduled (BCWS). 
Á  Ɨƕƪƙǂǆǃå ƗǆǒǀǃåEarned value : 

 ð çïƙƼ ǑƼ ĄƓǒǄƶƼ ðƞǈǆǃå ýǆƶǄǃ ƗõõƤǆǃå ƗƽǄǂǃå Ǒǋā Ɨǆǒǀǃ ñƓǒǀǆ Ǒǋā Üçííơǆ Ɨǒǈǆ
 èåïǒíǀƙ ƴǆƞ ýǚƤ ÿǆ ƗõõƤǆǃå Ɨǆǒǀǃå þƞơ íǒíơƙ þƙǒā ÜĄǚƶƼ ðƞǈǆǃå ýǆƶǄǃ ïƓǈǒíǃå
 Ɠưǒá ƗƽǄǂǃå ǉîǋ ǏƵíƙā Üçííơǆ Ɨǒǈǆð çïƙƼ ǑƼ ĄǚƶƼ Ɠǌǈǆ ßƓǌƙǈǙå þƙ Ǒƙǃå ƗõƬǈǕå ƗƽǄǂ

 çðƞǈǆǃå ýƓǆƵǕå Ɨǈðåāǆ ýāíƞƕBudgeted Cost of Work 
Performed(BCWP). 

Á  ƗǒǄƶƽǃå ƗƽǄǂǃåActual Cost : 
 ǉîǋ íǒíơƙ þƙǒā Üííơǆ èƿā ýǚƤ ǚƶƼ ðƞǈá ăîǃå ýǆƶǃå îǒƽǈƙ ßƓǀǃ Ɨǀǀơƙǆǃå ƗƽǄǂǃå Ǒǋ
 ÿá æƞǒā Üçííơǆ Ɨǒǈǆð çïƙƼ ǑƼ çðƞǈǆǃå ýƓǆƵǕå ÿƵ Ɨƕƙïƙǆǃå èƓǀƽǈǃå ƴǆƞƕ ƗƽǄǂǃå

 ā .õǀƼ Ɨǈðåāǆǃå ǑƼ Ɠǌƞåïíã þƙ Ǒƙǃå úǄǂǃå ÷åāǈá ǏǄƵ ƗƽǄǂǃå ǉîǋ ýǆƙƬƙ ǉîǋ ǏƵíƙ
 ðƞǈǆǃå ýǆƶǄǃ ƗǒǄƶƽǃå ƗƽǄǂǃå Ɠưǒá ƗƽǄǂǃåActual Cost of Work 

Performed(ACWP) [11]) þƿï ýǂƬǃåā .3 Ǒǈơǈǆ āǋā þíǀƙǃå ñƓǒƿ Ơưāǒ (
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(Baseline)  Ɠǆ āǋā ƗƽǄǂǃåā èƿāǃå ÿǆ ýǂ ǑƼ ÷āïƬǆǃå ǑƼ þíǀƙǃå Ɨƕƪǈ æƓƪƙơǙ
 Ǐǈơǈǆƕ Ɠưǒå ǏǆƪǒS-  Curve. 

 üǀƪ3: ƗƽǄǂǃåā èƿāǃå ǑƼ ÷āïƬǆǃå ǑƼ þíǀƙǃå ñƓǒƿ 
 

) ýǂùùƬǃå ÿùùǆ öùùơǚǒ3 æƓùùƪơ ûùùǒïõ ÿùùƵ ôïǕå ǏùùǄƵ ăíƓùùǆǃå þíùùǀƙǃå ñƓùùǒǀƕ þāùùǀǒ Ǌùùǈá (
 ƗǒùùùƪǒƑïǃå èƓùùùõơǆǃå ðƓùùùƞǈã Ǐùùùǃã ýāùùùƮāǄǃ ýāîùùùƕǆǃå ǑùùùǄƶƽǃå èùùùƿāǃå ýùùùƕƓǀǆ ƗùùùǒǄƶƽǃå ƗùùùƽǄǂƙǃå

(Base line) Üơ ûùùǒïõ ÿùùƵ Ǌùùǃ õùùõƤǆǃåā ôïùùƙƽǆǃå þíùùǀƙǃå ƴùùǆ ǊùùƙǈïƓǀǆ þùùƛ ÿùùǆā æƓùùƪ
 çïíùùǀǆǃå ƗùùƽǄǂǃå(Budgeted Cost)  ýāíùùƞǆǃå èùùƿāǃå ýùùƕƓǀǆ(Scheduled Time) 

 ðƓùùùƞǈǙå èƓùùùõơǆ ñùùùƽǈ Ǐùùùǃã ýāùùùƮāǄǃMilestone)(  Ɨùùùǆǒǀǃå çïùùùǂƼ ïǒāùùùõƙ þùùùƙ Ɠùùùǈǋ ÿùùùǆā
 Ɨƕƪƙǂǆǃå(Earned Value)  

) þƿï ýǂƬǃå ÿǆ4]ǑƙǓƓǂ þǒǀǃå ýǂ æƓƪơƕ þāǀǈ ƓǈǈƎƼ (12:[ 
Á  ðƞǈǆǃå ýǆƶǃå ƗƽǄǂƙBudgeted Cost Work Performed 

 BCWP = Actual Time × Budgeted Cost 
Á  ƗõƤǃå ûƼā ƗƽǄǂƙǃåBudgeted Cost Work Scheduled  

BCWS = Scheduled Time × Budgeted Cost 
Á ƗǒǄƶƽǃå ƗƽǄǂƙǃå ðƞǈǆǃå ýǆƶǄǃ Actual Cost Work Performed 
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ACWP = Actual Time × Actual Cost  
 

 
 ýǂƬ4õõƤǆ : Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå 

 
 ƗƽǄƙƤǆ ƗǒƕƓƪơ èǙíƓƶǆ ǑƼ ƓǌǆåíƤƙƪå ƗƵƓõƙƪǙƓƕ ƠƕƮǒ Üþǒǀǃå ǉîǋ íǒíơƙ þƙǒ ƓǆǃƓơ
 Ǐǃã ûïõƙǃå ýƕƿā .Ǌǃ õõƤǆ āǋ Ɠǆǂ ǉðƓƞǈã þƙ íƿ ýǆƶǃå ÿƓǂ åîã ƓǆǒƼ ƗƼïƶǆǃ ñǒǒƓǀǆǂ
 ƗǒƕƓƪơǃå èǙíƓƶǆǃå ǑƼ ƗǆíƤƙƪǆǃå ðāǆïǃå ôƶƕ úǒïƶƙ ïǆǕå æǄõƙǒ ñǒǒƓǀǆǃå ǉîǋ

ǃƓƙǃƓǂ]Ǒ11:[ 
- Schedule Variance (SV) Ɨǃāíƞǃå ǑƼ úåïơǈǙå Ǒǋā : 
- Cost Variance (CV) ƗƽǄǂƙǃå ǑƼ úåïơǈǙå Ǒǋā :  
- Schedule Performance Index(SPI)  Ǒǋ : ýāíƞǃå ßåíá ïƬâǆ 
- Cost Performance Index(CPI)  Ǒǋ : ƗƽǄǂǃå ßåíá ïƬâǆ 
- Earned Value (EV)  Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå Ǒǋ : 
- Planned Value (PV)   ƗõõƤǆǃå  Ɨǆǒǀǃå Ǒǋ :  
- Actual Cost (AC)   ƗǒǄƶƽǃå  Ɨǆǒǀǃå Ǒǋ :  
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 ìǐǐƪƗǁä ƲǐîƑƪǄ  Þäìà ðƑǐƽ Ǐƺ ƕǄìƢƗƨǄǁä ƕǐƓƑƨƟǁä çǗìƑƴǄǁä óîƳ Ǐǂǐ ƑǄǐƺĀ
:ƑǊƻǐǁƑǀƗ  ôƓƮĀ 

1.  üĀìƜǁä ùäîƟǆäSchedule Variance : 
Ɨǆǒǀǃå ëïõƕ ǉíǒíơƙ þƙǒ  ÿǒƕ ûïƽǃå úåïơǈǙå åîǋ ñǒǀǒā .ƗõõƤǆǃå Ɨǆǒǀǃå ÿǆ Ɨƕƪƙǂǆǃå

 ýǆƶǃå ÿá Ǒǈƶƙ üǃî ÿƵ ƗǆƞƓǈǃå ƗǒƕƓƞǒǗå ƝƑƓƙǈǃåā .ĄƓǒǄƶƼ ïƞǈǆǃå ýǆƶǃåā õõƤǆǃå ýǆƶǃå
 ÷āïƬǆǃå ÿá ƗǒƕǄƪǃå ƝƑƓƙǈǃå Ǒǈƶƙ ƓǆǒƼ ÜǊǃ õõƤǆ āǋ Ɠǆ ǏǄƵ þíǀƙǒ  ÷āïƬǆǃå ǑƼ

:Ǌǃ õõƤ ƓǆƵ ïƤƋƙǆ 
PVEVSV -= 

 
2.  ƕƻǂǀƗǁä ùäîƟǆäCost Variance : 

 úåïơǈǙå åîǋ ñǒǀǒā .ƗǒǄƶƽǃå ƗƽǄǂǃå ÿǆ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå ëïõƕ ƗƽǄǂǃå úåïơǈå íǒíơƙ þƙǒ
 ƗǒƕƓƞǒǙå ƝƑƓƙǈǃå Ǒǈƶƙā .ðƞǈǆǃå ýǆƶǄǃ ƗǒǄƶƽǃå ƗƽǄǂǃåā ƗõõƤǆǃå ƗƽǄǂǃå ÿǒƕ ûïƽǃå

ơ ǑƼ ÜçíāƮïǆǃå Ɨǈðåāǆǃå ÿǆ ýƿƓƕ ýǆƶǒ ÷āïƬǆǃå ÿá üǃî ÿƵ ƗǆƞƓǈǃå ƝƑƓƙǈǃå ÿá ÿǒ
:çíāƮïǆǃå Ɨǈðåāǆǃå ÿǆ ǏǄƵƋƕ ýǆƶǒ ÷āïƬǆǃå ÿá Ǒǈƶƙ ƗǒƕǄƪǃå 

ACEVCV -= 
 ƓǌǆåíƤƙƪå ÿǂǆǒ úåïơǈǙå æƪǈ āá èåïƬâǆ ÿƎƼ ÜèƓƕƓƪơǃå ǉîǋ æƓƪƙơå þƙǒ ƓǆǃƓơ

èåïƬâǆ þíǀƙā .ǊƙǒǄƵƓƼā ÷āïƬǆǃå ýǆƵ ƗǃƓơ þǒǒǀƙǃ  ÿǂǆǒ Ɨǆǒƿ èƓǆāǄƶǆ çßƓƽǂǃå
:ĄƓǆǌƼ ĄƓƵāǒƬ èåïƬâǆǃå ïƛǂá Ɠǆá .÷āïƬǆǃå ǏǄƵ ƗƕƓƿïǄǃ ƓǌǆåíƤƙƪå 

3.   üĀìƜǁä Þäìà îƪáǄSchedule Performance Index(SPI) : 
 Ɨǆǒǀǃå Ɨǆƪǀƕ ïƬâǆǃå üǃî æƓƪƙơå ÿǂǆǒā .ýāíƞǆǃå ýǆƶǃå Ǐǃã ðƞǈǆǃå ýǆƶǃå Ɨƕƪǈ āǋā

ïƕƙƶĈƙā .ƗõõƤǆǃå Ɨǆǒǀǃå ǏǄƵ Ɨƕƪƙǂǆǃå  åîȒåā .ýāíƞǃå çßƓƽǂǃ ñƓǒƿ ƗƕƓƛǆƕ Ɨƕƪǈǃå ǉîǋ
) íơåāǃå ÿǆ ýƿá Ɨǆǒǀǃå èǈƓǂ1 āǋ Ɠǆǆ ýƿƋƕ Ǐǌƙǈå íƿ ÷āïƬǆǃå ÿá Ǒǈƶǒ üǃî ÿƎƼ (

)íơåāǃå ÿǆ ïƛǂá Ɨǆǒǀǃå èǈƓǂ åîã Ɠǆá .ýāíƞǃå ÿƵ ïƤƋƙǆ Ǌǈáā ÜǊǃ õõƤǆ1 åîǋ ÿƎƼ (
ơƙƕ ÜçíƵ èåïǆǃā ÜþƓǒǀǃå ÿã .ýāíƞǃå ǏǄƵ þíǀƙǆ ÷āïƬǆǃå ÿá Ǐǈƶǒ ßåíǕå ïƬâǆ ýǒǄ
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 ƴǆ ƗǈïƓǀǆ ÷āïƬǆǃå ßåíá Ɨǒƽǒǂ Ǐǃã ïƬâǆ ƗƕƓƛǆƕ ÿāǂǒƪ ÷āïƬǆǃå ïǒƪ ýǚƤ ýāíƞǆǃå
 âƕǈƙǄǃ ïƬâǆǃå åîǋ ÿǆ çíƓƽƙƪǙå ĄƓưǒá ÿǂǆǒ ǊǈƎƼ Üüǃî ǏǄƵ ĄçāǚƵ .÷āïƬǆǃå ƗõƤ

]÷āïƬǆǃå ÿǆ ßƓǌƙǈǙå íƵāǆƕ4.[ 

PV

EV
SPI=
 

4.  ƕƻǂǀƗǁä Þäìà îƪáǄCost performance Index (CPI) : 
 ýǚƤ ÿǆ ïāǂîǆǃå ïƬâǆǃå æƓƪƙơå þƙǒā .ƗǒǄƶƽǃå ƗƽǄǂǃå Ǐǃã úǒǃƓǂƙǃå Ɨǈðåāǆ Ɨƕƪǈ ýƛǆǒā
 çßƓƽǂǃ ñƓǒƿ ƗƕƓƛǆƕ Ɨƕƪǈǃå ǉîǋ ïƕƙƶƙā  .ƗǒǄƶƽǃå ƗƽǄǂǃå ǏǄƵ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå Ɨǆƪƿ

) ÿǆ ýƿá Ɨǆǒǀǃå èǈƓǂ åîƎƼ .ƗƽǄǂǃå1 Ɠǆá .Ǌǃ ïíƿ Ɠǆǆ ïƛǂá úǄǂǒ ýǆƶǃå ÿá Ǐǈƶǒ åîǌƼ (
) ÿǆ ïƛǂá èǈƓǂ åîã1 ïíƿ Ɠǆǆ ýƿá úǄǂǒ Ǌƕ þƓǒǀǃå þƙǒ Ăîǃå ýǆƶǃå ÿá Ǒǈƶǒ åîǋ ÿƎƼ (

 ùùǃ ƗƽǄǂǃå ßåíá ïƬâǆ ÿƎƼ Üüǃî ǏǄƵ ýƓƛǆǂā .Ǌǃ0.67  þƙ ïƓǈǒí ýǂ ýƕƓǀǆ Ǌǈá Ǒǈƶǒ
 êƓƙǈã þƙǒ ǊǈƎƼ ÷āïƬǆǃå ǏǄƵ ǊƿƓƽǈã0.67  çíƵ ƗƽǄǂǃå ßåíá ïƬâǆ ýǒǄơƙā .Ɨǆǒǀǃå ÿǆ

þíǀǒ ÷āïƬǆǃå ýǚƤ èåïǆ ]ƗǒǃƓǆǃå ƗƽǄǂǃƓƕ ûǄƶƙǒ ƓǆǒƼ ÷āïƬǆǃå ǉƓƞƙå ýāơ åïƬâǆ4.[ 

AC

EV
CPI =
 

 èƿā ÿǆ çííơǆ Ɨõǀǈ íǈƵ ÷āïƬǆǃå ƗǒǄƵƓƼ ÿƵ Ɨƶǒïƪ Ɨơǆǃ þíǀƙ èåïƬâǆǃå ǉîǋ ÿã
 çƓǒơ çïāí ýǚƤ ÜƓǒïāí ÜƓǌǆåíƤƙƪå þƙǒ ƓǆíǈƵ Ɨǆǒƿ ïƛǂá ÿāǂƙ ƓǌǈƎƼ Üüǃî þƹïā .ííơǆ

ƞƙǙå ƴƕƙƙ ýƞá ÿǆ ÷āïƬǆǃå ǏǄƵ çāǚƵ ÜƗǆðǚǃå ƗǒơǒơƮƙǃå èåßåïƞǗå íƓƤƙåā èƓǋƓ
 âƕǈƙǃå ýƞá ÿǆ ƗǒǃƓƙǃå èƓƕƓƪơǃå ßåïƞã ǑƼ ǊǆíƤƙƪå þƙǒ Ăîǃå ïƮǈƶǃå ǏǄƵ ýǆƙƬƙ Ɠǌǈá

]÷āïƬǆǃå ýƓǆƙǂƓƕ14.[ 
1.  ÷āïƬǆǃå ÿǆ ßƓǌƙǈǙå íǈƵ Ɨǒǈåðǒǆǃå æƓƪơBudget at Completion(BAC) : 

 ƴǒǆƞ ƗƽǄǂ ƴǆƞ ýǚƤ ÿǆ ƓǌƕƓƪƙơå þƙǒā .ǊƑƓǌƙǈå íǈƵ ÷āïƬǆǄǃ çïíǀǆǃå ƗǒǄǂǃå ƗƽǄǂǃå Ǐǋā
.ýǆƶǃå ƗƑðƞƙ ƗǒǄǂǒǋ ǑƼ çïāǂîǆǃå ƗõƬǈǕå 

2.  ÷āïƬǆǃå ÿǆ ßƓǌƙǈǚǃ èåïǒíǀƙǃå æƓƪơEstimate to Complete(ETC) : 
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 ðåāǆ ëïõƕ æƪƙơƙā .÷āïƬǆǃå ýƓǆǂǗ ƗƕāǄõǆǃå Ɨƶƿāƙǆǃå ƗǒƼƓưǗå ƗƽǄǂǃå Ǒǋā úǒǃƓǂƙ Ɨǈ
 åîǋ ÿǒƕǒā .ƗƽǄǂǃå ßåíá ïƬâǆ ǏǄƵ ƝƙƓǈǃå Ɨǆƪƿ þƛ ÜƗƕƪƙǂǆǃå Ɨǆǒǀǃå ÿǆ îƽǈǆǃå ýǆƶǃå

 èǚǒíƶƙ üǃî ǑƼ Ɠǆƕ Ü÷āïƬǆǃå ßƓǌǈǗ ƗƕāǄõǆǃå Ɨƶƿāƙǆǃå ƗǒƼƓưǗå ƗƽǄǂǃå ïǒíǀƙǃåBAC 
.ïưƓơǃå èƿāǃå Ǐƙơ ÷āïƬǆǃå ßåíá Ǐǃã çíǈƙƪǆǃå 
( )

CPI

EVBAC
ETC

-
=

 
3. íǈƵ èåïǒíǀƙǃå æƓƪơ  ÷āïƬǆǃå ÿǆ ßƓǌƙǈǙåEstimate at Completion(EAC) : 

 ƗǒǄƶƽǃå ƗƽǄǂǃå ƴǆƞƕ ƓǌƕƓƪƙơå þƙǒā .ǊƑƓǌƙǈå íǈƵ ÷āïƬǆǄǃ Ɨƶƿāƙǆǃå ƗǒǄǂǃå ƗƽǄǂǃå Ǒǋā
 ǏǄƵ èǒïƞá Ǒƙǃå èǚǒíƶƙǃå ÿǆưƙƙ Ǒǋā .ßƓǌƙǈǚǃ èåïǒíǀƙǃå ƗƽǄǂāBAC  Ǐǃã ĄåíƓǈƙƪå

] ïưƓơǃå èƿāǃå Ǐƙơ ßåíǕå14.[ 
ETCACEAC += 

ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
1. ƕǐƨäîìǁä ƕǁƑƟǁä 

") ôïƵ õƤ ƴõƓǀƙ ǏǄƵ çíðǆ ƗǒíǄƕ ÿǆư õǒƪïǆ ăíåā Ɨǒïƿ ƴǀƙ14  59 30  (ǙƓǆƬ
") ýāõǃå õƤ ƴǆ38  28  13  Ǐǃåāơ çíðǆ Ɨǈǒíǆ ÿƵ íƶƕƙā Ü( ƓƿïƬ95 ǉƓƞƙã ǑƼ þǂ 

 ýāõƕ ƗƕƶƮ Ɨǒƕåïƙ ûǒïõ ïƕƵ Ɠǌǒǃã ýāƮāǃå þƙǒā ÜǑƿïƬǃå æāǈƞǃå15  ÿǆ ĄƓƕǒïǀƙ þǂ
 Ǒǃåāơ íƶƕƙ Ǒƙǃå ƗǒƑƓǈǃå Ăïǀǃå íơá "õǒƪïǆ ăíåā" Ɨǀõǈǆ íƶƙā .íƕƶǆǃå ûǒïõǃå60  þǂ

 íǌƞǃ õƕï Ɨõǀǈ æïƿá ÿǆ11 ā ÜƗƪǒƑïǃå ßƓƕïǌǂǃå ƗǂƕƬǃ èǃāƼ āǄǒǂ110  æïƿá ÿǆ þǂ
 íǌƞǃ õƕï Ɨõǀǈ66 ǃāƼ āǄǒǂ ƗǒƑƓƕïǌǂǃå ƗƿƓõǃå íǒāðƙ ÿȒåā .ßƓƕïǌǂǄǃ ƗǆƓƶǃå ƗǂƕƬǃå ÿǆ è

 íǒǃāƙ èƓõơǆ ßƓƬǈȒåā ßƓƕïǌǂǄǃ ƗǆƓƶǃå ƗǂƕƬǃå ÿǆ ßƓƕïǌǂ õāõƤ íǆ ýǚƤ Ɨǒïǀǃå ǉîǌǃ
 ƗƵƓǈƮ ÿƵ ƝƙƓǈǃå ǑƑǒƕǃå éāǄƙǃå ǏǄƵ çāǚƵ Üíǒǀƶƙǃå ǑƼ ƗǒƓƹā úǄǂǆ ïǆá ƗǒíǒǄǀƙ ƗƿƓõ

 þƓƵ ǑƼā  .þíƤƙƪǆǃå íāƿāǃå ßåïƞ ßƓƕïǌǂǃå2000  ßƓƕïǌǂǄǃ ƗǆƓƶǃå ƗǂïƬǃå èǆƓƿ
 õǀƼ èƓƵƓƪ ñǆƤ çíǆǃā ýðǒíǃå íāƿāƕ ýǆƶǒ ăîǃå ƗƿƓõǃå ïǒƼāƙǃ ǑƑƓƕïǌǂ íǃāǆ ýǒƮāƙƕ
 ƗǈƓǒƮǃå ýƓǆƵáā ýƓõƵǕå ïåïǂƙ ǏǄƵ Ɨǒǈƽǃå ïǒïƓǀƙǃå ïǒƬƙ üǃî ǏǄƵ çāǚƵā .þāǒǃå ǑƼ
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ÿǒơǃå ÿǒƕ ǑƑƓƕïǌǂǃå ïƓǒƙǃå ÷Ɠõǀǈå Ǐǃã ăíâǒ Ɠǆǆ ÜïƼāƙǆǃå íǒơāǃå íǃāǆǄǃ  ïƤǓåā
 ƗǀǒíƮā ƗǄǒíƕ ƴǒïƓƬǆ ǑƼ éơƕǃå ÿƓǂǆƕ ƗǒǆǋǕå ýƶƞ ăîǃå ïǆǕå .ƗǄǒāõ èƓƵƓƪǃā
 îǒƽǈƙ Ɠǌǈǒƕ ÿǆā ƓǒƕǒǄƕ Ɨǒƽǒïǃå ûõƓǈǆǄǃ ǑƑƓƕïǌǂǃå ïƓǒƙǃå ÷Ɠõǀǈå èǚǂƬǆ ýơǃ ƗƿƓõǄǃ

.Ɨƪåïíǃå ÷āưāǆ Ɨǒƽǒïǃå õǒƪïǆ ăíåā Ɨõơǆ ÷āïƬǆ 
ƞ ÿǂǆá Ɨǒƪåïíǃå ƗǃƓơǃå ÷āïƬǆ íǀƵ ǏǄƵ ÷ǚõǙå íƶƕƼ ǑƼ ÷āïƬǆǃå èƓǈƓǒƕ Ɨǃāí

) þƿï ƗǒǃƓƙǃå ýāåíƞǃå1) ā (2:ǑƙǓå āơǈǃå ǏǄƵ ( 
 üĀìƜ1èƟƓǁä öĀîƪǄ ìƾƳ çƑǆƑǐƓ : 

ç þƑǐƓǁä ìƾƴǁä çƑǆƑǐƓ 
1 íǀƶǃå þƿï 2000-2 
2 ÷āïƬǆǃå þƪå ƗǒƪǆƬǃå ƗƿƓõǃƓƕ õǒƪïǆ ăíåā Ɨƕïǌǂ ÷āïƬǆ 
3 ÷āïƬǆǃå Ɨǆǒƿ 2,802,112.279 ý.í 
4 ÷āïƬǆǃå îǒƽǈƙ çíǆ 12 ïǌƬ 
5 îǒƽǈƙǃå ƣǒïƓƙ 2009.03.22 þ 

6 ðƓƞǈǗå Ɨƕƪǈ 76% 

 
) þƿï ýāíƞǃåā2 Ǐǃã Ɨǆƪǀǆ íǀƶǄǃ ĄƓǀƼā ƓǌƽǒǃƓǂƙā Ɨǒǈǆðǃå çíǆǃåā ÷āïƬǆǃå ƗõƬǈá Ơưāǒ (

)21.÷āïƬǆǃå ýƓǆǂǗ õƓƬǈ (  
 üĀìƜ2 :ƑǊƻǐǁƑǀƗĀ ƕǐǆǄïǁä æìǄǁäĀ öĀîƪǄǁä ƕôƪǆà 

ç  ìĀǀ
ôƑƪǆǁä 

ôƑƪǆǁä ùƬĀ 
 þǄï 
 (öĀƓƨà)
 ôƑƪǆǁä
(öĀƓƨà) 

ü.ì ƕƻǂǀƗǁä 

1 A ÷āïƬǆǃå ƴƿāǆ íåíƵåā ðǒǌƞƙ  5 35326.470 
2 B  Ɨǒƪíǈǌǃå õƑåïƤǃå þǒǆƮƙ 4 25430.000 
3 C  èåíǒïāƙǃå1 7 922325.34

8 4 D þíïǃåā ïƽơǃå ýƓǆƵá îǒƽǈƙ 3 15725.249 
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) þƿï ýāíƞǃåā3 èƓƿāǕåā ÷āïƬǆǃå ƗõƬǈǕ ƗõõƤǆǃå þǒǀǃå úǒǃƓǂƙ æƓƪơ Ơưāǒ (
.çïƤƋƙǆǃåā çïǂƕǆǃå 

5 E  ƗƮƓƤǃå ƗǒǈƓƪïƤǃå ýƓǆƵǕå îǒƽǈƙ
èƓơõƪǆǃå ýǂƓǒǌƕ 

3 16438.475 
6 æ  èåíǒïāƙǃå2 9 1412702.7

25 7 G þǂơƙǃå ƗƼïƹ ßƓǈƕ  æǒǂïƙā ƴưāǃ
 ăïǒƺǆā èƓǒïƓõƕǃåā ÿơƬǃå èƓǆöǈǆ
ƓǌǒƼ çíƵƓƪǆǃå èƓǀơǄǆǃåā çðǌƞǕåā ïƓǒƙǃå 

5 68652.000 
8 H èƓơõƪǆǃå ýǂƓǒǋ æǒǂïƙ 2 25794.990 
9 I èƓơõƪǆǃå  úǒƽƮ ýǒƮāƙā æǒǂïƙ 1 45842.479 
10 è èƓǒïƓõƕǃå ýǒƮāƙā æǒǂïƙ 2 19304.477 
11 K ïƓǒƙǃå ăïǒƺǆ ýǒƮāƙā æǒǂïƙ 1 15326.386 
12 L  úǒƽƮǃ ƗǒǄƤåíǃå ƗǒƑƓƕïǌǂǃå èǚǒƮāƙǃå

èƓơõƪǆǃå ÿǆ 
2 12328.453 

13 M ÿơƬǃå èƓǆöǈǆ ýǒƮāƙā æǒǂïƙ 2 13347.614 
14 N ǑǃǓå ýǒƞƪƙǃåā ñƓǒǀǃå Ɨǆāöǈǆ æǒǂïƙ 1 17325.487 
15 O  çïíǀƕ) ýðǒí íǃāǆ æǒǂïƙ75  (á.ú.ü 2 14513.000 
16 P   ôǒïƋƙǃå Ɨǆāöǈǆ æǒǂïƙ 2 15845.847 
17 Q  ÿƵ þǂơƙǃå ƗƼïƺƕ èƓơõƪǆǃå ýǒƮāƙ

Ɨǒưïá ýƕåāǂ íǆ ûǒïõ 
1 12947.374 

18 R  èƓǆöǈǆ ÿǒƕ ƗǒƑƓƕïǌǂǃå èǚǒƮāƙǃå
èƓǒïƓõƕǃåā ÿơƬǃå 

2 13722.535 

19 S  ÿǒƕ õƕïƙ Ǒƙǃå ƗǒƑƓƕïǌǂǃå èǚǒƮāƙǃå
ÿơƬǃå èƓǆöǈǆā èƓơõƪǆǃå úǒƽƮ 

3 14608.627 

20 T ÷ïåāƬǃå çïƓǈã Ɨǆöǈá æǒǂïƙ 1 70350.000 
21 U  ƗǂƕƬǃƓƕ Ɨǒðǂïǆǃå Ɨǆāöǈǆǃå ýǒƮāƙ

ƗǒïǀǄǃ ƗǒǄƤåíǃå 
3 14254.743 
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 üĀìƜ3: çïƤƋƙǆǃåā çïǂƕǆǃå èƓƿāǕåā ÷āïƬǆǃå ƗõƬǈǕ ƗõõƤǆǃå þǒǀǃå úǒǃƓǂƙ æƓƪơ 

 
) þƿï ýāíƞǃå Ɠǆá4 ( ǏǄƵ ƗƵðāǆ ÷āïƬǆǃå ƗõƬǈǕ ƗǒǄƶƽǃå þǒǀǃå úǒǃƓǂƙ æƓƪơ Ơưāǒ

ƴǒƕƓƪǕå 
 üĀìƜ4ƲǐƓƑƨǓä ǍǂƳ ƕƳïĀǄ öĀîƪǄǁä ƕôƪǆǓ ƕǐǂƴƻǁä ýǐƾǁä ùǐǁƑǀƗ åƑƨƟ : 
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) þƿï ýǂƬǃå ÿǒƕǒ Ɠǆǂ5 èƓƵāïƬǆǃå çïåíã õǒõƤƙ èƓǒǈǀƙ ýƓƤíã íƶƕ èǈƓƞ õõƤǆ (
.ƗõƬǈǕå ýƪǄƪƙǃ ûƼā ƗǒǀƕƓƪƙǃå èƓƿǚƶǃå þåíƤƙƪå Ɠǈǋ íƮǀǃåā 

 
 üǀƪ5: èƓƵāïƬǆǃå çïåíã õǒõƤƙ èƓǒǈǀƙ ýƓƤíã íƶƕ èǈƓƞ õõƤǆ  

 
) þƿï ýǂƬǃåā6 èƓùƿǚƶǃå èƓùǒǈǀƙ üùǃî ǑùƼ çíùǆƙƶǆ ÷āïùƬǆǃå ƗǂƕƬ õǒõƤƙā þǒǆƮƙ ÿǒƕǒ (

ƗǒǀƕƓƪƙǃå. 
 üǀƪ6éơƕǃå ÷āïƬǆǃ ǑǂƕƬǃå õõƤǆǃå :  
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 ăîǃå ÷āïƬǆǃå ðƓƞǈå ÿǆð āǋā êïơǃå ïƓƪǆǃå ÿǆð ÿã ǉǚƵá ǑǂƕƬǃå õƤǆǃå ÿǆ Ơưƙǒ
) ƸǄƕ39 ÿǆð ÿǆ ĄǙíƕ ǑǂƕƬǃå õǒõƤƙǃå èƓǒǈǀƙ þåíƤƙƪƓƕ ÷āƕƪá ( íǀƶǃå ûƼā ÷āïƬǆǃå

)ƸǄƕ ăîǃåā þïƕǆǃå60 Ǒǋ ÷āïƬǆǃå ƗǂƕƬǃ êïơǃå ïƓƪǆǃå ÿƋƕ ĄƓǆǄƵ Ü÷āƕƪá (
)A,C,E,F,H,J,M,P,S,T,U.( 
2.  ƕƓƨƗǀǄǁä ƕǄǐƾǁä ýäìƢƗƨƑƓ öĀîƪǄǁä ùǐǁƑǀƗ ôƓƮ 
  ýƓĊƶƽǃå õǒõƤƙǃå ýǚƤ ÿǆ õǒƪïǆ ăíåā Ɨƕïǌǂ ÷āïƬǆ ǑƼ þǂơƙǃåā ƗƕƓƿïǃå ÿǂǆá

ǆǃå íǀƵ ÿǆ çïƼāƙǆǃå èƓǈƓǒƕǄǃ ýǚƤ ƗƽǄƙƤǆǃå ÷āïƬǆǃå ýơåïǆǃ ƗǒǄǂǃå Ɨǒǈåðǒǆǃå Ǒǋā ÷āïƬ
)Ǒǋā ðƓƞǈǙå èåïƙƼ2,208,112.277  ǊǒǄƵ ÿǒƼïƬǆǃå ÿǒƪíǈǌǆǃå ƗǄƕƓǀǆ üǃîǂā Ü(ý.í

 ăíåā Ɨƕïǌǂ ÷āïƬǆ ƗƽǄǂƙ ýāơ òƓǀǈǃåā ïāƓƬƙǃåā ƗǒƪǆƬǃå ƗƿƓõǃå éāơƕ ðǂïǆ ÿǆ
ƙ Ǒƙǃåā ƴǒïƓƬǆǃå çïåíã æǒǃƓƪá Ăíơã ûǒƕõƙ þƙ éǒơ .õǒƪïǆ Ɨǆǒǀǃå æāǄƪƋƕ  úïƶ

 ÷āïƬǆǃå ßåíå þǒǒǀƙ ôïƺǃ ƗǒǃƓǆǃå èåíơāǃå æāǄƪǙå åîǋ þíƤƙƪǒ éǒơ ÜƗƕƪƙǂǆǃå
 ßåíǕåā Ǒǈǆðǃå ýāíƞǃåā ƗƽǄǂƙǃå) Ǒǋā ÷āïƬǆǃå ßåíǖǃ Ɨƛǚƛǃå èåííơǆǃå ñƓǒƿ Ɨõƪåāƕ
 ÷āïƬǆǃå ßåíǕ Ǒǈǆðǃå ýǒǄơƙǃå ÿǆ ÷āïƬǆǃå  ǏǄƵ ÿǒǆƑƓǀǃå æāǄƪǕå åîǋ ÿĊǂćǆĈǒ .(Ǒǈƽǃå

ǑƼ  āǋā ðƓƞǈǗå íǒƿ ýǆƶǄǃ Ǒǈƽǃå ýƓǆƙǂǙå ñƓǒƿ üǃîǂā Üýƕǀƙƪǆǃåā ïưƓơǃåā ǑưƓǆǃå
.Ɨƕƪƙǂǆǃå ƗǆǒǀǃƓƕ ǊǒǄƵ ûǄõǒ Ɠǆ 

 āá  ýƪǂǗå þåíƤƙƪƓƕ ǑƕāƪƓơ ƝǆƓǈïƕ þǒǆƮƙ æǄõƙǒ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå æƓƪơ ÿã
 ) ýƛǆ æāƪƓơǃå Ɲǆåïƕ Ăíơã þåíƤƙƪåMS project Ü primavera þǒǆƮƙ þƙ üǃîǃ Ü(

ã Ɨǆāöǈǆ ÷āïƬǆǃå èåïƙƼ ýǚƤ ǑǄƶƽǃå ûƓƽǈǗå ƗƶƕƓƙǆǃ ýƪǂǗå þåíƤƙƪƓƕ Ɨǒǈāïƙǂǃ
 ïíǀƕ ƓǌǃāƓǈƙ þƙǒƪ Ǒƙǃå ÷āïƬǆǄǃ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå æƓƪơƕ þāǀƙ Ɨǆāöǈǆǃå ǉîǋ .ƗƽǄƙƤǆǃå

.ýǒƮƽƙǃå ÿǆ 
:ǑƙǓå ƗƼïƶǆ æƞǒ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå æƓƪơǃā 

¶ ) ƗõõƤǆǃå ƗƽǄǂƙǃåBCWS:(  ýǚƤ Ǌƕ þƓǒǀǃå íåïǆǃå ýǆƶǄǃ ƗõõƤǆǃå ƗƽǄǂƙǃå Ǒǋā
 .çííơǆ Ɨǒǈǆð çïƙƼ 
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¶ ) ƗǒǄƶƽǃå ƗƽǄǂƙǃåACWP ǚƶƼ ðƞǈá ăîǃå ýǆƶǃå îǒƽǈƙ ßƓǀǃ Ɨǀǀơƙǆǃå ƗƽǄǂƙǃå Ǒǋ :(
 .ííơǆ èƿā ýǚƤ 

¶ ) ðƞǈǆǃå ýǆƶǃå ƗƽǄǂƙBCWP :( ûƼā (íƿƓƶƙǃå) ÷āïƬǆǃå Ɨǒǈåðǒǆ ƗõƬǈá ƗƽǄǂƙ Ǒǋ
 .Ǌǃ õõƤǆǃå ýǆƶǃå 

¶  Ɨǆǒǀǃå Ɨƕƪƙǂǆǃå(EV) Ɨǒǈǆð çïƙƼ ǑƼ ĄƓǒǄƶƼ ðƞǈǆǃå ýǆƶǄǃ ƗõõƤǆǃå ƗƽǄǂƙǃå Ǒǋā :
) þƿï ýǂƬǃåā .ĄǚƶƼ ðƞǈǆǃå ýǆƶǄǃ ïƓǈǒíǃå Ɨǆǒǀǃ ñƓǒǀǆ Ǒǋā .çííơǆ7 þƙ ăîǃå (

 üǃîǂā ƗǒǄƶƽǃåā ƗõõƤǆǃå úǒǃƓǂƙǄǃ ƗǒǈāïƙǂǃǗå Ɨǆāöǈǆǃå èƓƕƓƪơ ÿǆ ǊƪƓƕƙƿå
ǂ ÷āïƬǆǃå ƗõƬǈǕā õƓƬǈ ýǂǃ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå .ýǂ ā þǒǀǃå æƓƪơ ðƓƞǈã ƗƵïƪǃ

) þƿï ýǂƬǃå ǑƼ Ɠǌǒǃã ïƓƬǆǃå6 úǒǃƓǂƙ õƕưǃā .ýƪǂǗå ƝǆƓǈïƕ þåíƤƙƪå þƙ (
 çííơǆǃå ƗƽǄǂƙǃå ÿǆư ÷āïƬǆǃå ÿƓǂ åîã Ɠǆ ƗƼïƶǆǃ ǉííơǆ Ɨǒǈǆð çïƙƼ íǈƵ ÷āïƬǆǃå
 Ǐǈǆðǃå ýāíƞǃå ÿǆư ÷āïƬǆǃå ÿƓǂ åîã Ɠǆ ƗƼïƶǆ üǃîǂ Üçïíǀǆǃå Ɨǒǈåðǒǆǃå ðāƓƞƙ āá

ǃ õõƤǆǃå èåïƬâǆǃå ǉîǋ æƓƪơā ßåíǕå èåïƬâǆ þåíƤƙƪå þƙ íǀƼ ÝïǒƤƋƙ üƓǈǋ āá Ǌ
) þƿï ýǂƬǃå ÿǆ öơǚǒ ĄǚƛǆƼ .ćƓƽǄƪ Ɠǌǒǃã çïƓƬǗå þƙ Ǒƙǃå èǙíƶǆǃå ýǚƤ ÿǆ7 (

 ƗƽǄǂƙǄǃ Ǒǆǂåïƙǃå ǑǃƓǆƞã ÿá íƞā ïƬƵ ǑǈƓƛǃå ÷āƕƪǕå ǑƼ úǒǃƓǂƙǃå õƕư íǈƵ Ǌǈá
) èƺǄƕ (ƗõõƤǆǃå) Ɨǒǈåðǒǆǃå æƪơ998,809.068 Ǒǆǂåïƙǃå ǑǃƓǆƞã ÿáā Üý.í (

) ƸǄƕ ƗǒǄƶƽǃå ƗƽǄǂƙǄǃ1,254,667 Ɨǆǒǀǃå ƗƽǄǂƙǃ Ǒǆǂåïƙǃå ǑǃƓǆƞã ÿáā Üý.í (
) èƺǄƕ Ɨƕƪƙǂǆǃå891,533.087 ǑǈƓƛǃå ÷āƕƪǖǃ ƗƽǄǂƙǃå úåïơǈå ÿá Ɠǆǂ .ý.í (

) ïƬƵ363,133.912- Ɨǈðåāǆǃå ÿǆ ǏǄƵƋƕ ýǆƶǒ ÷āïƬǆǃå ÿá Ǒǈƶǒ Ɠǆǆ Ýý.í (
 úåïơǈå ÿáā ÜçíāƮïǆǃå) ƸǄƕ Ɨǃāíƞǃå(- 107,275.9805  ÿá Ǒǈƶǒ Ɠǆǆ Ýý.í

ÜǊǃ ćõŊõĈƤ ƓǆƵ ïƤƋƙǆ ÷āïƬǆǃå ) ƸǄƕ ƗƽǄǂƙǃå ßåíá ïƬâǆ ÿáā0.71 ÿá Ǒǈƶǒ åîǋā Ü(
 ǏǄƵ ǊƿƓƽǈã þƙ ïƓǈǒí ýǂ ýƕƓǀǆ Ǌǈá ćƓưǒå Ǒǈƶǒā ÝǊǃ ïíƿ Ɠǆǆ ïƛǂá úǄǂǒ ÷āïƬǆǃå

) êƓƙǈã þƙǒ ǊǈƎƼ Ý÷āïƬǆǃå0.71ƞǃå ßåíá ïƬâǆ ÿáā ÜƗǆǒǀǃå ÿǆ ( ƸǄƕ Ɨǃāí
)0.89 Ǌǈáā ÜǊǃ õõƤǆ āǋ Ɠǆǆ ýƿƋƕ Ǐǌƙǈå íƿ ÷āïƬǆǃå ÿá Ǒǈƶǒ üǃî ÿƎƼ Ý(

 ÷āƕƪǖǃ ǊƑƓǌƙǈå íǈƵ ÷āïƬǆǄǃ Ɨƶƿāƙǆǃå ƗǒǄǂǃå ƗƽǄǂƙǃå ÿáā .ýāíƞǃå ÿƵ ïƤƋƙǆ
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) èƺǄƕ ïƬƵ ǑǈƓƛǃå3,943,452)èƺǄƕ ƗƽǄǂƙǃå Ɨǃāíƞ ïƬâǆ ÿáā Üý.í (0.63 .(
ǒǄƪǃå ïǒƹ õǒõƤƙǃå ÿã ƗǒưïƼ íǂâǒ Ɠǆ åîǋā Ǒƪíǈǌǃå õǒõƤƙǄǃ ûǒƿíǃå þǌƽǃå þíƵā þ

Ǒƪíǈǌǃå ÷āïƬǆǃå ǑƼ þǂơƙǃå èƓǈāǂǆ ǏǄƵ çïõǒƪǃå ÿåíǀƼ Ǐǃã ăíâǒ . 
) þƿï ǑǃƓƙǃå ýǂƬǃåā7 éǒơ ÜƗǒǄƶƽǃåā Ɨƕƪƙǂǆǃåā ƗõõƤǆǃå ƗƽǄǂƙǃå þǒƿ èƓǒǈơǈǆ ÿǒƕǒ (

õǒƪïǆ Ăíåā Ɨƕïǌǂ ÷āïƬǆǄǃ çïāǂîǆǃå úǒǃƓǂƙǄǃ ýǒǄơƙǃå ƝƑƓƙǈ ïǒƬƙ  ƗƽǄǂƙǃå ðāƓƞƙ
.ïƬƵ ǑǈƓƛǃå ÷āƕƪǕå íǈƵ úǒǃƓǂƙǃå õƕưǃ ĄƓǀƼā ƗõõƤǆǃå Ɨǃāíƞǃå ÿƵ ïƤƋƙǆā 

 
 üǀƪ7: Ɨƕƪƙǂǆǃå Ɨǆǒǀǃåā ƗǒǄƶƽǃåā ƗõõƤǆǃå úǒǃƓǂƙǃå æƓƪơ 

 
) þƿï ýǂƬǃå ïǒƬǒ Ɠǆǂ8 (ƗǒǄƶƽǃåā Ɨƕƪƙǂǆǃåā ƗõõƤǆǃå ƗƽǄǂƙǃå þǒƿ èƓǒǈơǈǆ 
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 üǀƪ8 :ƗǒǄƶƽǃåā Ɨƕƪƙǂǆǃåā ƗõõƤǆǃå ƗƽǄǂƙǃå þǒƿ èƓǒǈơǈǆ 

 ýǂƬǃåā ǊƽǒǃƓǂƙ õƕưā ÷āïƬǆǃå çïåíȒåā õǒõƤƙǃ Ɨǆāöǈǆ þǒǆƮƙ ÿǂǆá ûƓǒƪǃå åîǋ ǑƼā
) þƿï ǑǃƓƙǃå9ǑǃƓơǃå ÷āïƬǆǃå ƴƿåā ǑǂƓơǒ Ǒƙǃå Ɨǆāöǈǆǃå Ɨǌƞåā Ơưāǒ (.  

 üǀƪ9: ÷āïƬǆǃå þíǀƙ ǑǂƓơƙ Ǒƙǃå ƗǒǈāïƙǂǃǗå Ɨǆāöǈǆǃå Ɨǌƞåā 
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:ƛƏƑƗǆǁä 
1.  íǒƞǃå ïǒƹ õǒõƤƙǃå èíǆƙƵå õǒƪïǆ ăíåā Ɨƕïǌǂ ÷āïƬǆ çïåíã ÿá ƝƑƓƙǈǃå èïǌöá

 íǀƶǃå ûƼā ƗõõƤǆǃå Ɨǒǈǆðǃå çíǆǃå èƺǄƕ éǒơ Ɨǒǈǆðǃå Ɨǃāíƞǃå èåïǒíǀƙ ǑƼ12 
 ƗǒǀƕƓƪƙǃå Ɨƿǚƶǃå ǏǄƵ íƓǆƙƵå üǃîā ĄåïǌƬ(Finish to Start) Ǐǃã Ăíá Ɠǆ åîǋā Ü

 Ɨǃāíƞǃ ûǒƿíǃå ïǒƹ õǒõƤƙǃå.÷āïƬǆǃå 
2.  Ǒƪíǈǌǃå æāǄƪǕå āǋā ƓǌõǒõƤƙ ǑƼ èǈƓƞ æāǄƪá èǆíƤƙƪå ÷āïƬǆǃå çïåíã ÿáā

.÷āïƬǆǃå ǏǄƵ ÿǒǆƑƓǀǃå Ǌǂïíǒ ăîǃå íǒơāǃå 
3.  ǏǄƵ ïåïǀǃå ăîƤƙǆ íƵƓƪƙ ƗǃƓƶƼ ƗǄǒƪā ýƓǆƵǕå èƓǂƕƬā ǑǂƕƬǃå õǒõƤƙǃå íƶǒ

.ƴǒïƓƬǆǃå Ɨƕƿåïǆā õǒõƤƙǃå 
4. íƵāǆǃå ûƼā ÷āïƬǆǃå ðƓƞǈã ÿǆ ýāƓǀǆǃå ÿǂǆƙǒ þǃ  ǊǄƞ åîǋā íǀƶǃå ûƑƓƛāƕ ííơǆǃå

.ǊƙǒíƓƕ ÿǆ ÷āïƬǆǃå çïåíã ǑƼ ƗǒǆǄƶǃå æǒǃƓƪǕå ûǒƕõƙ þíƶǃ ƴƞåï 
5.  æāǄƪá Ǚā ǑǂƕƬǃå ýǒǄơƙǃå èƓǒǈǀƙ þåíƤƙƪå ǑƼ ÿǒƮƮƤƙǆ íåïƼá íāƞā þíƵ ÿáā

) āǋ ÷āïƬǆǃå îǒƽǈƙ ÿǆð ÿá Ɲƙǈá ăîǃå êïơǃå ïƓƪǆǃå39 ) ñǒǃā (÷āƕƪá60 
å íǀƵ èåïǒíǀƙ ßƓƞ Ɠǆǂ (÷āƕƪá.÷āïƬǆǃ 

6.  Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå æāǄƪá êîāǆǈ ýƛǆ Ɨƛǒíơǃå êîƓǆǈǃå ÿȒåāEVM   êîƓǆǈǃå ïƛǂá
.ǊƼåïơǈå ñƓǒƿā ÷āïƬǆǃå úǒǃƓǂƙ õƕư ǑƼ ƗǒǃƓƶƼ 

7.  ƝǆƓǈïƕā ýƪǂǗå ƝǆƓǈïƕ ýƛǆ ƗǒƕāƪƓơǃå Ɲǆåïƕǃå þåíƤƙƪå ÿȒåāPrimavera  ƝǆƓǈïƕā
Ms. Project  îǋā çïǒƕǂ Ɨǒǆǋá Ɠǌǃ ƴǒïƓƬǆǃå Ɨƕƿåïǆā õǒõƤƙǃå ǑƼ íǀƶƙā ííƶƙǃ å

.÷āïƬǆǃå 
8.  þåíƤƙƪå Ɨǒƽǒǂ ǑƼ ƗƼïƶǆǃåā çïƕƤǃå æǄõƙƙ Ɨǃāíƞǃå íåíƵȒåā õǒõƤƙǃå ƗǒǄǆƵ ÿȒåā

 çîƽǈǆǃå ƗǂïƬǃå ÿá Ơưåāǃåā èƓǒǄǆƶǃå éāơƕ æāǄƪá Ɠǌǈǆā ƗǒǆǄƶǃå æǒǃƓƪǕå
.ƗǒƮƤƬǃå çïƕƤǃå ǏǄƵ Ɠǌƙåïǒíǀƙ ǑƼ èíǆƙƵå ÷āïƬǆǄǃ 

9. þíƵ Ǐǃã íāƶǒ õǒƪïǆ ăíåā Ɨƕïǌǂ ðƓƞǈã ïƛƶƙ ÿȒåā  õǒõƤƙ ǏǄƵ ÿǒǆƑƓǀǃå íƓǆƙƵå
.þǌõõƤ ëƓƞǈǃ ñƓƪƋǂ Ǒƪíǈǌǃå õǒõƤƙǃå èƓǆāǀǆ ǏǄƵ èƓƵāïƬǆǃå 
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10.  ÿåíǀƼ Ǐǃã ăíâǒ Ǒƪíǈǌǃå õǒõƤƙǄǃ ûǒƿíǃå þǌƽǃå þíƵā þǒǄƪǃå ïǒƹ õǒõƤƙǃå ÿȒåā
.þǂơƙǃå èƓǈāǂǆ ǏǄƵ çïõǒƪǃå 

11.  ƗƼïƶǆā ÷āïƬǆǃå úǒǃƓǂƙ õƕư ǑƼ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå æāǄƪá þǌƪá ûǒƕõƙ ÿáā
å úǒǃƓǂƙ.÷āïƬǆǃå èƓõƓƬǈ ÿǆ õƓƬǈ ýǂ ǏǄƵ Ɨǀƽǈǆǃ 

12. .÷āïƬǆǃå úǒǃƓǂƙā õƕư çïåíã ǑƼ íƵƓƪ þǆƮǆǃå æƪāơǆǃå þƓöǈǃå ÿáā 
:çƑǐƬĀƗǁä 

 ÿǆ ƗǄǆƞ ǑǄǒ ƓǆǒƼ Ɨƪåïíǃå ǉîǋ ýǚƤ ÿǆ Ɠǌǒǃã ýƮāƙǃå þƙ Ǒƙǃå ƝƑƓƙǈǃå ýǚƤ ÿǆ
:Ɠǌǈǆ èƓơåïƙƿǙå 

1. ýǆƶǃå  ÿƵ ƗǒƼƓǂ èƓǆāǄƶǆƕ ƗǒƪǆƬǃå ƗƿƓõǃå èƓƵāïƬǆ ǏǄƵ ÿǒǆƑƓǀǃå íǒāðƙ ǏǄƵ
 ǑƼ Ɠǌƙǒǆǋá Ăíǆā ýƓǆƵǕå èƓǂƕƬ êîƓǆǈā Ǒƪíǈǌǃå õǒõƤƙǃå æǒǃƓƪá þåíƤƙƪå

.Ɨǈǂǆǆ ƗƽǄǂā èƿā ýƿáā ïƮƿƋƕ ƓǋðƓƞǈȒåā èƓƵāïƬǆǃå õǒõƤƙ 
2. .ýƓǆƵǕå èƓǂƕƬ êîƓǆǈā æǒǃƓƪá ûǒƕõƙǃ çïǒƕǂ Ɨǒǆǋá ßƓõƵã 
3.  ăïåíã þƓöǈ ßƓǈƕ.íǒǒƬƙǃå ƴǒïƓƬǆ ǑƼ úǒǃƓǂƙǃå õǒõƤƙā çïåíǗ ïāõƙǆ 
4.  ǑƕāǄƪá þåíƤƙƪå ƗǒǄǆƵ ǑǈƕƙCPM Ĳ PERT  èƓǒǃāâƪǆ íǒíơƙ Ǐǃã ƗƼƓưã

 æǋåāǆǃå ăāî ÿǆ ïǒíǆǃå ïƓǒƙƤå ÿƵ ĄǚưƼ Ơưåā ýǂƬƕ ÷āïƬǆǃå îǒƽǈƙ
.ƓǌƙïåíǗ ƗǒǆǄƶǃå èƓǈƓǂǆǗåā 

5. ïǒƼāƙ  Ǒƙǃå ïǒƤƋƙǃå èǙƓơǃ ĄƓƕǈƞƙ æƪƓǈǆǃå èƿāǃå ǑƼ æāǄõǆǃå íǒǒƬƙǃå íåāǆ
 ƗƮƓƤ ƗƽƮƕā íïåāǆǃƓƕ ƗƮƓƤǃå íāǒǀǃå ïƛá ÿǆ ýǄǀƙ üǃîƕā éíơƙ ÿá ÿǂǆǒ

.ƗƽǄǂƙǃåā èƿāǃå 
6.  ßíƕǃå ýƕƿ úåïơǈå ñƓǒƿā ÷āïƬǆǃå úǒǃƓǂƙ õƕưǃ Ɨƕƪƙǂǆǃå Ɨǆǒǀǃå êîāǆǈ ûǒƕõƙ

.÷āïƬǆǃå ǑƼ 
7. å çïåíƎƕ ïƛǂá þƓǆƙǋǙå æƞǒ Ɨƕƪƙǂǆǃå ƗǆǒǀǃEarned Value Method (EVM) 

   ƴǒǆƞā Ü÷āïƬǆǃå úǒǃƓǂƙ ƴǒǆƞ ýǒǄơƙ ǑƼ ƓǌǒǄƵ íǆƙƶǒ Ǒƙǃå çïǒƤǕå ǉîǋ
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 ñǒǀƙ Ǒƙǃå èåïƬâǆǃå üǃîǂā Ü÷āïƬǆǃå ïƤƋƙ āá þíǀƙ ñǒǀƙ Ǒƙǃå èåïƬâǆǃå
 .÷āïƬǆǃå çƓǒơ çïāí çïƙƼ ýǚƤ ÷āïƬǆǃå Ɠǌǃ ôïƶƙǒ Ǒƙǃå èƓƼåïơǈǙå 

8. ǒïíƙ èåïāíƕ þƓǒǀǃå ǏǄƵ ƗǒƪǆƬǃå ƗƿƓõǃå ƴǒïƓƬǆ ǏǄƵ ÿǒǆƑƓǀǄǃ ƗƮƮƤƙǆ Ɨǒƕ
.ƗǒƕāƪƓơǃå èƓǒǈǀƙǃå þåíƤƙƪƓƕ ƴǒïƓƬǆǃå çïåíȒåā Ǒƪíǈǌǃå õǒõƤƙǃå æǒǃƓƪá 

9.  èƓƶǆƓƞǃƓƕ Ǒƪíǈǌǃå þǒǄƶƙǃå èƓƕǄõƙǆ ÿǆư Ɨǒƪíǈǌǃå ƴǒïƓƬǆǃå çïåíã çíƓǆ êåïíã
  .Ɨǒƪíǈǌǃå þāǄƶǃå ñïíƙ Ǒƙǃå ƓǒǄƶǃå íǋƓƶǆǃåā 
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çƑƽîôǁä ǍǂƳ ƕǄǘƨǁäĀ åƑƓøøƪøøǁä þĀƾƏƑƨǁä 

 ǏǆƑƜǐƗǁä ìǄƟǄ ðƑǆǐâ.ý
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þäïĀì 
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 òƢǂǄǁä 
 ííƵ ÿá Ɠơưåā èƓƕ íǀǃā ÜèƓƿïõǃå éíåāơ èǙíƶǆ ǑƼ åíǒåðƙǆ ƓƵƓƽƙïå Ɠǒƕǒǃ íǌƬƙ
 ÿǒîǃå ííƵ ðāƓƞƙƙ Ɨǒïāïǆǃå éíåāơǃå æƕƪƕ ÿǒƿƓƶǆǃåā Ǐơïƞǃåā èƓǒƼāǃå ÿǆ ƓǒƓơưǃå
 ýǂ þƹïā ÜƗǒǈǆǕå èƓƵðƓǈǆǃåā èƓƵåïƮǃå ýƓǂƬá úǄƙƤǆƕ Ɠǒāǈƪ ÿāïƛƋƙǒ āá ÿāǄƙǀǒ

Ǆǃ Ɨǃāíǃå úïõ ÿǆ Ɨǃāîƕǆǃå íāǌƞǃå ǑƼ Ɠǒǆāǒ æƕƪƙƙ Ǒƙǃå çïǒõƤǃå çïǋƓöǃå ǉîǋ ÿǆ íơ
 úǄƙƤǆ ǑƼ éíåāơǃå ÿǆ èåïƬƶǃå ýǒƞƪƙ ÿāí þāǒ ïǆǒ Ǚ éǒơ èǚƑƓƶǄǃ ǑƪƉǆ
 Ɠǌƙǒơư ëåï Ǒƙǃå ïāïǆǃå éíåāơ ǑƼ ƓǒƕïƵ ǏǃāǙå Ɨƕƙïǆǃå ýƙơƙ Ɠǒƕǒǃ ýƶƞ Ɠǆǆ ûõƓǈǆǃå

 ïǆǃå éíåāơ ÿƵ ƗǆƞƓǈǃå èƓƕƓƮǗå ïƕƙƶƙ éǒơ ëåāïǕå ÿǆ úǙǓå èƓƑǆ Ăíơå ïā
 ÿǆ þǋïƓǆƵá  ëāåïƙƙ ÿǒîǃå æƓƕƬǃå èƓǒƼāǃ ƗǒƪǒƑïǃå æƓƕƪǙå15-29  .ƓǆƓƵ 

ƕǁäìǁä çƑǄǂǀǁä : ÜƗǒǆǃƓƵ ûƑƓǀơ ÜƗǒïǆƶǃå ƗƑƽǃå ÜƗǒïāïǆǃå Ɨǆǚƪǃå ÜƓǒƕǒǃ Üïāïǆǃå éíåāơ
ƗǒǄơǆ ûƑƓǀơ 

Abstract 

 Libya is witnessing an increase in the rates of road accidents, and 

it has become clear that the number of victims of deaths, wounded 

and disabled due to traffic accidents exceeds the number of people 

who are killed or affected annually by various forms of security 

conflicts and disputes, and despite all efforts made by the state to 

mailto:enassmohammed975@gmail.com
mailto:enassmohammed975@gmail.com
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reduce this dangerous phenomenon that causes daily Tragedies for 

families where a day does not pass without recording dozens of 

accidents in various regions, which made Libya ranks first in the 

Arab world in traffic accidents, which claimed the lives of 

hundreds of thousands of lives. Where traffic injuries are one of 

the main causes of death for young people aged 15-29 years. 

Key words: Traffic accidents, Libya, traffic safety, age group, 

global facts, local facts. 

1. ƕǄìƾǄǁä 
ïƕƙƶƙ éíåāơǃå Ɨǒïāïǆǃå íơá ðïƕá éïåāǂǃå Ǒƙǃå ííǌƙ çƓǒơ èƓƶǆƙƞǆǃå Ɠǌǈǆáā 

ƓǋíƓƮƙƿåāÜ ǑǌƼ íƶƙ ÿǆ þǋá æƓƕƪǕå úåðǈƙƪǗ íïåāǆǃå ƗǒïƬƕǃå ƗǒíƓǆǃåā ÜƗǃāíǄǃ éǒơ 
þƙ ƓǌƽǒǈƮƙ ÿǆ ýƕƿ Ɨǆöǈǆ ƗơƮǃå ƗǒǆǃƓƶǃå íơƋǂ þǋá ƗƑƕāǕå ƗǂƓƙƽǃå ǑƼ íāǀƶǃå çïǒƤǕå Ü

 æƓƕƬǃå çƓƼāǃ ǑƪǒƑïǃå æƕƪǃå ǑǆǃƓƶǃå íǒƶƮǃå ǏǄƵ ûïõǃå éíåāơ èƓƕƓƮã ýǂƬƙā
) ÿǒƕ þǋïƓǆƵá ëāåïƙƙ ÿǒîǃå10-24Ɠǆǆ ƓǆƓƵ ( ýƶƞǒ ïǒǂƽƙǃå ƓƵāïƬǆ ǑƼ ƗǒƵāƙǃå Ɨǒǆǋá 

Ɨǒïāïǆǃå ÿǒƕ ÿǒǀƑƓƪǃå æƓƕƬǃå ƗƽƮƕ ƗƮƓƤ ƴǆƙƞǆǃåā Ǒǈíǆǃå ƗƽƮƕ ƗǆƓƵ. 
 
1.1  ƲƮĀǁäƕǐîĀîǄǁä ƕǄǘƨǁä üĀƟ ǏǁƑƟǁä  ƑǐǄǁƑƳ[1] 

 āơǈ ǏǀǄǒ1.35 ïāïǆǃå éíåāơǃ Ɨƞǒƙǈ þǌƽƙơ ĄƓǒāǈƪ óƤƬ ÿāǒǄǆ  æƕƪǃå Ǒǋā
) ÿǆ þǋïƓǆƵå ëāåïƙƙ ÿǆ æƓƕƬǃåā ýƓƽõǙå çƓƼāǃ ǑƪǒƑïǃå5-29 ā ÜƗǈƪ ( ýāǙå æƕƪǃå

) þǋïƓǆƵå ëāåïƙƙ ÿǒîǄǃå ÿǒǀǋåïǆǃå ïāǂîǃå çƓƼāǃ15-19 ( ƸǄƕ éǒơ  Ɨǈƪ22  ýǂǃ100 
Ɨǆƪǈ úǃå [2]  .)ýǂƬǃƓƕ Ơưāǆ āǋ Ɠǆǂ1( . 
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) ýǂƬ2 ƗƪǆƤǃå æƓƕƪǙå (ƗǒƪǒƑïǃå   ýǂǃ  ÿƪǃåā ñǈƞǃå ÷āǈ æƪơ ÿǒǀǋåïǆǃå èƓǒƼāǃ100 
Ɨǆƪǈ úǃå 

 Ǒǃåāơā41  Üûǒïõǃå ǑǆíƤƙƪǆ úāƽƮ ǑƼ ƴǀƙ ûïõǃå éíåāơ èƓǒƼā ÷āǆƞǆ ÿǆ %
 ÿåíǄƕǃå Ǒǋ ïāïǆǃå éíåāơ ÿǆ ïïưƙƙ Ǒƙǃå ýāíǃå ïƛǂå ÿåāƗõƪāƙǆ ýƤíǃå  þǒǄƿǗƓƕ

) ýǂƬǃƓƕ Ơưāǆ Ɠǆǂ õƪāƙǆǃå ûïƬ2 Ǒǃåāơ ýāíǃå þöƶǆ ǑƼ ƓǌƙƽǄǂƙ ƸǄƕƙā (3 ÿǆ %
ǑǃƓǆƞǙå ǑǄơǆǃå ƝƙƓǈǃå. [3] 

 
)ýǂƬ2íǄƕǃå ýƤí æƪơ ûïõǃå èƓǒƼā ( 
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2.1  ƑǐǂƟǄ ƕǐîĀîǄǁä ƕǄǘƨǁä üĀƟ ǏǁƑƟǁä ƲƮĀǁä[4] 
 ýíƶǆƕ ïāïǆǃå éíåāơ ÿƵ ƗǆƞƓǈǃå èƓǒƼāǃå èǙíƶǆǃ Ɨǒǃāíǃå ƗǆƑƓǀǃå Ɠǒƕǒǃ èïíƮƙ38.4 

 ýǂǃ çƓƼā ƗǃƓơ100 )ýǂƬǃå ǑƼ ÿǒƕǆ āǋ Ɠǆǂ Ɨǆƪǈ úǃå3 Ü( ïƛǂá çƓƼāā  ÿǆ2000  
Ɠǒāǈƪ óƤƬ  ýíƶǆƕ7  ÿå éǒơ .Ɠǒùǆāǒ óƓƤƬå28 ǑƼ èƶƿā èƓǒƼāǃå íåíƵå ÿǆ %

3  ýƮå ÿǆ ûõƓǈǆ72  ïƮǆ ÜñǄƕåïõ) Ɨǀõǈǆ.(çïƓƽƞ/ñ ÜǊƙå ïƕƙƶƙā  ûïõǃå éíåāơ
 æƕƪǃåā ïāǂîǃå çƓƼāǃ ñǆƓƤǃå æƕƪǃå Ǒǋ19  Ɨǈƪǃ éƓǈǙå ÿǒƕ2016 Ɠǆǂ Ü ííƵ ƸǄƕ

 ýǚƤ èƓǒƼāǃå10  èåāǈƪ24,339 ) ýǂƬǃƓƕ Ơưāǆ Ɠǆǂ Üýǒƙƿ4( . 

 
) ýǂƬ3 ýǂǃ èƓǒƼāǃå ýíƶǆ (100 Ɨǒƕïƶǃå ýāíǃå ôƶƕǃ Ɨǆƪǈ úǃå(èƟƑƓǁä üǄƳ þǄ)  

 
) ýǂƬ4 ïāõƙ () Ɨǈƪ ÿǆ Ɠǒƕǒǃ ǑƼ èƓǒƼāǃå íåíƵå2009- 2018( 

18.1 

28.8 

9.7 

26.1 

22.8 

19.6 

7.8 

28 

8.6 

38.4 

12.7 

10.7 

ϤϜϼϝвъϜ 

 ϣтϸмЛЂЮϜ 

ϼЊв 

ϝтϠтЮ 

 ЀжмϦ 

ϞϼПвЮϜ 
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 ƓǆǂæƓƕƬǃå Ɨƕƪǈ èƺǄƕ17 )ÿǒƕ þǋïƓǆƵå ëāåïƙƙ ÿǆǃ ÿƓǂƪǃå ííƶǃ ƗƕƪǈǃƓƕ %15-24 (
 èƓǒƼāǃå Ɨƕƪǈ èǈƓǂ Ɠǆǈǒƕ Ɨǈƪ22) ýǂƬǃƓƕ Ơưāǆ Ɠǆǂ Ɨǒïǆƶǃå ƗƑƽǃå ñƽǈǃ %6,5Ü( 

 
 

ýǂƬ )5 (Ɨƕƪǈ æƓƕƬǃå ïǆƵ )15-24 (
ƗƕƪǈǃƓƕ ííƶǃ ÿƓǂƪǃå 

) ýǂƬ6 ǑƼ æƓƕƬǃå èƓǒƼā Ɨƕƪǈ (éíåāơ 
) ïǆƵ ïāïǆǃå15-24 ƗƕƪǈǃƓƕ (ÿƓǂƪǃå ííƶǃ 

 
22 ÿǒưïƶǆǃå ûǒïõǃå ǑǆíƤƙƪǆ úāƽƮ ǑƼ ƴǀƙ ïāïǆǃå éíåāơ èƓǒƼā ÷āǆƞǆ ÿǆ %

) ýǂƬǃƓƕ Ơưāǆ Ɠǆǂ ïõƓƤǆǄǃ7 Ü(58 ëāåïƙƙ ÿǆǃ ïāïǆǃå éíåāơ æƕƪƕ èƓǒƼāǃå ÿǆ %
 þǋïƓǆƵå15  Ǐǃã44  .ĄƓǆƓƵ31èƓǒƼāǃå ÿǆ % ) Ɨǒïǆƶǃå ƗƑƽǄǃ14-24 Ɨǈƪǃ (2017 .

) ýǂƬǃƓƕ Ơưāǆ Ɠǆǂ8.( 

 
) ýǂƬ7 æƪơ èƓǒƼāǃå ƴǒðāƙ (ûǒïõǃå ǑǆíƤƙƪǆ  Ɨǈƪǃ2017þ  



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   рн 

 
 

 

) ýǂƬ8 éíåāơǃå èƓǒƼā íåíƵå (Ɨǒïāïǆǃå æƪơ  Ɨǈƪǃ ÷āǈǃåā Ɨǒïǆƶǃå ƗƑƽǃå2017 

2. ƑǐƓǐǁ Ǐƺ  ƕǐîĀîǄǁä èìäĀƟǂǁ ƕǐìáǄǁä åƑƓƪǁä çƑǐǀĀǂƨĀ åƑƓƨǗä ýǉä 
 ïāïǆǃå éíåāơ èǚƞƪ æƪơ Ɠǒƕǒǃ ǑƼ ïāïǆǃå éíåāơǄǃ Ɨǒíâǆǃå æƓƕƪǙå þǋå ÿǆ

çïåíǗƓƕ ðāƓƞƙ āǋ óǒƤåïƙǃåā ïāïǆǄǃ ƗǆƓƶǃå  ƗƵïƪǃåçííơǆǃå   ýǂƬƕ ƓǈāǈƓƿ þíƵā õïƽǆ 
ÿǂƓǆǕå ÿǆ æïǀǃƓƕ ƓǌƙƑíǌƙ   ÿåïǆƶǃåā ÿƓǂƪǃƓƕ Ɨǆơíðǆǃå æƓƕƬǃå ÿå éǒơ ƗƮƓƤ ƗƽƮƕ
 ƗƵïƪƕ çíƓǒǀǄǃ ÿāǄǒǆǒ ÜƗõïƽǆ  Ǒǃåāơ ÿå íƞǈ åîǃ50  ǑƼ ƴǀƙ Ɨǒïāïǆǃå éíåāơǃå ÿǆ %

çíƑåðǃå ƗƵïƪǃå æƕƪƕ Ɠǒƕǒǃ ÿåā Ü68  Ɨǈƪ ǑƼ Ɠǒƕǒǃ ǑƼ ïāïǆǃå éíåāơ èƓǒƼā ÿǆ %
2016 ) ýǂƬǃƓƕ Ơưāǆ Ɠǆǂ ƗƵïƪǃå ðāƓƞƙ æƕƪƕ èǈƓǂ9(. 

 åîǃ ÿå éǒơ ÜÿǒƽǃƓƤǆǃå ƗƕƿƓƶǆā ÿāǈƓǀǃå ýǒƶƽƙā ûïõǃå ǏǄƵ èƓƵïƪǃå Ɨƕƿåïǆ ÿǆ íƕǙ
ǆ ôƽƤ Ɨƕƪǈƕ ƗƵïƪǃå õƪāƙ5 Ɨƕƪǈƕ íơǃå Ǒǃå ăíâǒ ÿå ÿǂǆǒ %30ííƵ ÿǆ % 

å  āǋ çƓƼāǄǃ Ɨƕƕƪǆǃå èƓǒǂāǄƪǃå ÿǆā .ƗǄƙƓǀǃå ûïõǃå  éíåāơ ÿāí ïǂƕǆ ÿƪ ǑƼ çíƓǒǀǃ
 ÿå éǒơ ÜçíƓǒƿ ƗƮƤï ǏǄƵ ýāƮơǃå4 Ɨǈƪǃ ÿǒǀƑƓƪǃå èƓǒƼā ÿǆ %2017  ÿāí þǋ

 ÿƪ18 Ƥïƙ ÿāíƕ çíƓǒǀǃå æƕƪƕ ïāïǆǃå éíåāơ ííƵ ƸǄƕ ā óǒ89  Ɨǈƪǃ éíƓơ2016 
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 þǌǈǒƕ ÿǆ13 æƞǒ üǃîǃ .çƓƼā ƗǃƓơ íǒíƬƙā ƗǆƑåí ƗƽƮƕ Ɨǒïāïǆǃå èǚǆơǃå úǒƛǂƙ
óƓƤ ýǂƬƕ ÿǒƽǃƓƤǆǃå ǑǄƵā çíƓǒƿ óƤï ÿāǄǆơǒ Ǚ ÿǆ ǑǄƵ èƓƕāǀƶǃå ïǒíƞǃåā .
 Ɨƕƪǈƕ èƓƕƓƮǙå çïāõƤ ÿǆ ýǄǀǒ ÿƓǆǙå þåðơ þåíƤƙƪå ÿå ïǂîǃƓƕ50 ÿǆā %

 Ɨƕƪǈƕ ƗǄƙƓǀǃå èƓƕƓƮǙå40-60 íƞāā Ü % ïāǂîǃå æƓƕƬǃå ÿǆ ÿǒǀƑƓƪǃå ÿá  ýƿá
þǋïǒƹ ÿǆ íƵƓǀǆǃå ƗǆðơǕ ǙƓǆƶƙƪåā .5 .Ɠǒƕǒǃ ǑƼ ÿƓǆǙå þåðơ ÿāǆíƤƙƪǒ ÿǆ þǋ %

 åîǃ æƞǒǃå ýǒƶƽƙÿǒǈåāǀ Ǒƙǃå íƵƓǀǆǃå Ɨǆðơá ýƓǆƶƙƪã æƞāƙ ÿǒƽǃƓƤǆǃå ƗƕƿƓƶǆā. 

 
) ýǂƬ9Ɨǒïāïǆǃå éíåāơǃå èƓǒƼā æƓƕƪå (  Ɨǈƪǃ Ɠǒƕǒǃ ǑƼ2016 

3. çƑƽîôǁä ǍǂƳ ƕǄǘƨǁä þǐƨƟƗǁ ƑǉíǐƻǆƗ åƜǐ ǏƗǁä îǐƓäìƗǁäĀ üĀǂƟǁä 
1.3 ƕƳîƨǁä æîäìâ 
ýƛǆƙ ƗƵïƪǃå íơá ýǆåāƵ ïõƤǃå ƗǒƪǒƑïǃå ǑƼ èƓƕƓƮǗå ƗǆƞƓǈǃå ÿƵ éíåāơ Üûïõǃå 
éǒơ þǌƪƙ ǑƼ ïõƤ ÷āƿā éíåāơǃå üǃîǂā ǑƼ æƿåāƶǃå Ɨƕƙïƙǆǃå ƓǌǒǄƵ ǆǄǂāƓ õƪāƙǆ .
íåð ƗƵïƪ Ɨǂïơ èíåíðå Üïāïǆǃå ÷āƿā èǙƓǆƙơå éíåāơǃå]5 [  

:ƗǒǃƓƙǃå èåāõƤǃå ƴƕƙǈ ÿå æƞǒ ƗǄǂƬǆǃå ǉîǋ ǏǄƵ æǄƺƙǄǃā- 

10 210 410 610 810 1010 1210 1410

Љу϶ϽϦ дмϹϠ ϢϸϝуЧЮϜ 
ϽЫЂ ϣЮϝϳϠ ϢϸϝуЧЮϜ 

ϝжнжϝЦ ϢϸϹϳгЮϜ ϣКϽЃЮϜ ϾмϝϯϦ 
дϝвцϜ ϣТϝЃв ШϽϦ аϹК 
ϢϝЇгЮϜ Ͻгв ϢϝКϜϽв аϹК 

ϟЂϝзв ϽуО ϥЦм сТ ϾϝуϧϮъϜ 
ϽуЃЮϜ ̭ϝзϪϒ еугуЮϜ аϜϿϧЮϜ аϹК 
дϝвцϜ аϜϿϲ БϠϼ аϹК 
ЬϝЧзЮϜ СϦϝлЮϜ ЬϝгЛϧЂϜ 

оϽ϶ϒ ϞϝϡЂϒ 
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1. ƴưā îǒƽǈƙā ÿǒǈåāƿ íāíơ ƗƵïƪǃå ǏǄƵ ÜǑǈõāǃå Ăāƙƪǆǃå Ăāƙƪǆǃåā ÜǑǄơǆǃå 
ǑƼā ÿǆưƙǒā ÿíǆǃå åîǋ ýơǃå íǒíơƙ îǒƽǈƙā íāíơ ƗǆƑǚǆ ƗƵïƪǄǃ  ǏǄƵ

èƓǒāƙƪǆǃå ǏǄƵ ûïõǃå Ɨǒǈõāǃå Ɨǒïươǃåā .ƗǒǄơǆǃåā ýǚƤ ÿǆ üǃîā íǒíơƙ 
ƗƵïƪ èƓƕǂïǆǃå ǏǄƵ Ɨǒïươǃå ûïõǃå æ 50 þǂ/ƗƵƓƪ  ā 30 þǂ/ƗƵƓƪ 

ûõƓǈǆǃå ǑƼ Ɨǒǈǂƪǃå ǑƼā ƴƿåāǆǃå Ǒƙǃå õǄƙƤƙ Ɠǌƕ þƓƞơá Ɨǂïơǃ çïǒƕǂ çƓƬǆǃå 
èƓƞåïíǃå Ǒƕǂåïā ƴǆ  .èƓƕǂïǆǃå 

 

 
 
) ýǂƬ10 æïƓǀǆǃå ýƶƽǃå çíï ÿǆð ƓǌǒƼ Ɠǆƕ) ƗƽǄƙƤǆ èƓƵïƪƕ úƿāƙǃå èƓƼƓƪǆ (ƗǒǈƓƛǃ 

 (çíơåā [6] 
 

2. îǒƽǈƙ āá ýǒíƶƙ ûïõǃå Ǒƙǃå äíǌƙ Ɨǂïơ îƤƋƕ üǃîā ïāïǆǃå ïǒƕåíƙ ƗƑíǌƙ 
Ɨǂïơ  ĄǙƓǂƬá ïāïǆǃå çííƶƙǆ  Ąåßíƕ ÿǆ ýƓƤíã ôƶƕ èåïǒƺƙǃå  åïāïǆ ÜƗƽǒƽõǃå
ýǒíƶƙƕ ÷ïåāƬǃå ÜƗǒǄơǆǃå  ĄǙāƮā Ǐǃã èåïǒƺƙǃå Ăāƙƪǆ ǏǄƵ Ɨǀõǈǆǃå èƓǒǄǆƵā 
çíƓƵã ßƓƬǈǗå Ăïƕǂǃå . 

3. þåðǃã èƓǂïƬ ƴǒǈƮƙ Ɠǒƞāǃāǈǂƙ æǒǂïƙƕ èåïƓǒƪǃå þāǀƙ èǒơ çíǒíƞ ýǒíƶƙǃƓƕ 
Ǒǂîǃå ƗƵïƪǄǃ ƗƼƓưƎƕ ƗƮƓƤǃå èƓǆāǄƶǆǃå íāíơƕ ƗƵïƪǃå Ǐǃã ÜƗƕǂïǆǃå 
çíƵƓƪǆǃ ûƑƓƪǃå îƓƤƙå ǏǄƵ èåïåïǀǃå  ÿƋƬƕ íơ ƗƵïƪǃå  þíƤƙƪǒ .þƑǚǆǃå
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þƓöǈǃå ăïƓǒƶǆǃå ƗõǒïƤ ûïõ Ɨǒǆƿï Ɨƞǆíǆ ƗƕǂïǆǃƓƕ ýǒƞƪƙ þƙ íāíơ ƗƵïƪǃå 
ÜƓǌǒǄƵ ƗƼƓưǗƓƕ Ǐǃã íǒíơƙ þƓöǈ ƴƿåāǆǃå ÿƵ ûǒïõ ïƓǆƿǕå ƗǒƵƓǈƮǃå  îƤƋǒā
Ăāƙƪǆǃå ăîǃå ýƤíƙǒ Ǌƕ þƓöǈǃå þǂơƙǄǃ ǑƼ ƗƵïƪ íơá Ɨƕǂïǆǃå ýƓǂƬǕå 
ƗǒǃƓƙǃå: 

- :ăíƓƬïã þƙǒ íǒāðƙ ûƑƓƪǃå èƓǆāǄƶǆǃƓƕ ƗƮƓƤǃå ƗƵïƪǃå íāíơƕ Ǌǌǒƕǈƙā íǈƵ ƓǋðāƓƞƙ 
- þƙǒ :ăïƓǒƙƤå õƕï þƓöǈǃå çðǌƞƋƕ þǂơƙǃå ÜƗƕǂïǆǃƓƕ çíāƞāǆǃå ÿǂǃā ûƑƓƪǃå ïƓƙƤǒ Ɠǆ 

åîã ÿƓǂ æƹïǒ ßƓƺǃã ǑƼ ýǒƶƽƙ þƓöǈǃå ïƓƙƤǒā èǒƿāƙ ßƓƺǃǗå. 
- Ǒǆåðǃã: Ǚ ïƼåāƙƙ ƗǒǈƓǂǆã ßƓƺǃã ýǒƶƽƙ þƓöǈǃå. 

 
2.3 ýǐǄƬƗ ƕǐǆƓǁä ƑǊǆǐƨƟƗĀ ƕǐƗƟƗǁä 
þǒǒǀƙ ăïƞå  ĄåïƤâǆ Ɠǆǃ íǒðǒ ǏǄƵ ƗƼƓƪǆ250000  ïƙǆāǄǒǂ ÿǆ ûïõǃå ǑƼ 60  ĄåíǄƕ íƿ 
ßāưǃå õǄƪ ǏǄƵ æāǒƶǃå Ǒƙǃå æāƬƙ þǒǆƮƙ ûïõǃå ýǂƬƕ þǌƪƙā ïǒƕǂ ǑƼ ßæƶǃå 
ǑǆǃƓƶǃå èƓƕƓƮǘǃ ƗǆƞƓǈǃå éíåāơ ÿƵ èǈƓǂ ïƛǂá ÿǆ 50 % ûïõǃå ÿǆ ƗƶưƓƤǃå 
þǒǒǀƙǄǃ ïǀƙƽƙ Ǐǃã Ɨǒǈƕǃå Ɨǒƙơƙǃå Ɨǆðǚǃå ƗǒƪƓƪǕå ƗǂïơǄǃ ƗǈǆǓå çƓƬǆǄǃ Ǒƕǂåïā èƓƞåïíǃå 

ƗǒïƓǈǃå èƓƞåïíǃåā æƓǂïā èƓƕǂïǆǃå.  ā ǃåïǒíƞ ïǂîǃƓƕ Ǌǈá ÿǆ ƗǒƓƿāǃå ÿǂǆǆǃå ÿǆ āơǈ  
 3.6 ÿāǒǄǆ ƗǃƓơ çƓƼā ā 40 ÿāǒǄǆ çïǒõƤ ƗƕƓƮã åîã þƙ ÿǒƪơƙ 10 % ÿǆ ûïõǃå 
èåî ǏǄƵǕå ïõƓƤǆǃå ǑƼ ýǂ íǄƕ ǏǄƵ ïåíǆ 20 ÜĄƓǆƓƵ üǃîā ÿǆ ïǒƼāƙ ýǚƤ èåïǆǆ 
ÜçƓƬǆǃå ÜƗǆǚƪǃå ðƞåāơā úƮïā ÜèƓƞåïíǃå èåïƓơā ÿǂƓǆá úƿāƙ èåïƓǒƪǃå ǏǄƵ 
æǈåāƞ  .ûïõǃå[7]  
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) ýǂƬ11ïõƓƤǆǃƓƕ ƗƼāƽơǆǃå Ɨǒƙơƙǃå Ɨǒǈƕǃå ÷Ɠưāå ( 

 
3.3 îǐǐƑƴǄǁä  ƕƾǂƴƗǄǁäþƑǄƉƓ çƑƓǀîǄǁä 
æƶǄƙ  ÷āƿā èǙƓǆƙơå ÿǆ íơǃåā éíåāơǃå æǈƞƙ ǑƼ åïǒƕǂ Ąåïāí ƗǈǆǓå èƓƕǂïǆǃå

 ÜèƓƕǂïǆǃå ƗǒǈāǆƋǆƕ ƗǀǄƶƙǆǃå çíơƙǆǃå þǆǕå Ɨǆöǈá ÿǆ ííƵ üƓǈǋā .çïǒõƤǃå èƓƕƓƮǗå
 îƓǀǈã Ǐǃã ăíâƙƪ êƓƙǈǗåā ƴǒǈƮƙǃƓƕ ƗƮƓƤǃå ÿåíǄƕǃå ïǒǒƓƶǆ ǏǄƵ èǀƕĈõ Ɠǆ åîã Ǒƙǃå

Ǖå ǉîǋ ýǆƬƙā .ëåāïǕå ÿǆ íǒíƶǃå íƵåāǀǃƓƕ ßƓƼāǃƓƕ èƓƕǂïǆǃå ǑƶǈƮǆ ƗƕǃƓõǆ Ɨǆöǈ
 ƴǈǆǃ) èƓƕƛǃå ǑƼ ǑǈāïƙǂǃǗå þǂơƙǃå þƓöǈ êåïíȒåā ÜƗǒƕǈƓƞǃåā ƗǒǆƓǆǕå èƓǆíƮǃƓƕ ƗƮƓƤǃå
 ăíâǒā .ÿƓǆǕå Ɨǆðơáā ƗǒƑåāǌǃå íƑƓƪāǃƓƕ èƓƕǂïǆǃå ƴǒǆƞ íǒāðƙ ÿƓǆưā Ü(úåïơǈǙå õïƼ
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Ƽ çïǒƕǂ çíƓǒð Ǐǃã ƗǒƪƓƪǕå ïǒǒƓƶǆǃå ǉîǋ ûǒƕõƙ þíƵ ƗǆƞƓǈǃå èƓƕƓƮǗå ÷āƿā ïõƓƤǆ Ǒ
ƓǌƞïƓƤā Ɨƕǂïǆǃå ýƤåí ÿǒíāƞāǆǃå óƓƤƬǕå Ǐǃã ƗƕƪǈǃƓƕ Üïāïǆǃå éíåāơ ÿƵ.  ýơǃā

:ƗǒƙǙå èåßåïƞǙå îƓƤƙå þƙǒ ƗǄǂƬǆǃå ǉîǋ 
ƴưā ïǒǒƓƶǆǃå èƓǆǒöǈƙ îǒƽǈƙā ƗǀǄƶƙǆǃå èƓƕǂïǆǃå ƗǒǈāǆƋǆƕ èåî èƓǂïơǆǃå èƓǆǒöǈƙǃƓǂ 
ƗƮƓƤǃå ïǒǒƓƶǆǃƓƕ ƗƮƓƤǃå þíƓƮƙǃƓƕ .ǑƕǈƓƞǃåā ǑǆƓǆǕå Ǒǆơƙ æƓǂïǃå ǏǄƵ ýǆƶƙā  ÿá
ýǆơƙƙ èåïƓǒƪǃå ïǒƛƋƙ éíåāơ þíƓƮƙǃå ǑǆƓǆǕå þíƓƮƙǃåā ǑƕǈƓƞǃå íǈƵ ƓǋïƓƕƙƤå ǏǄƵ 
èƓƵïƪ þǂơƙǃåā ÜƗǈǒƶǆ ǑǈāïƙǂǃǗå ǑƼ èƓƕƛǃå ƴǈǆǒ ûǙðǈå çïƓǒƪǃå þǂơƙǃå ÿåíǀƼā ǑƼ 
èǙƓơ õïƼ Ǌǒƞāƙ íāǀǆǃå āá óǀǈ íāǀǆǃå Ǌǒƞāƙÿå Ɠǆǂ Ü ƗǒƓǆơ çƓƬǆǃå ÿǆưƙƙ þåíƤƙƪå 
óƙǆǆ èƓǆíƮ Ɨǈāïǆ ïƛǂá ýƓƤíȒåā èǚǒíƶƙ ǏǄƵ úåïõǕå èƓƕǂïǆǄǃ ƗǒǆƓǆǕå)  ýƛǆ
Ɨǃðã ýǂƓǒǌǃå ƗƕǄƮǃå ïǒƹ Ɨǒïāïưǃå (Ɠǆǆ Ü ýǄǀǒ ÿǆ çíƬ þåíõƮå çƓƬǆǃå çïƓǒƪǃƓƕ. [8] 

èƓǆǒöǈƙǃå üǃîǂā Ɨǒǈƶǆǃå ƗǆðơƋƕ ÿƓǆǕå üƕƓƬǆā èǒƕƛƙ ýƽǂƙ íǒāðƙ èƓƕǂïǆǃå ƗǆðơƋƕ 
ÿƓǆǕå ßƓǈƛá ƓǌƶǒǈƮƙ ÜƓǌƶǒǆƞƙā ÿǆưƙā ÿá ýǆơƙƙ üƕƓƬǆ Ɨǆðơá èǒƕƛƙ ÿƓǆǕå ïǒƛƋƙ 
þíƓƮƙǃå ăîǃå ƴǀǒ ßƓǈƛá üǃîā .ƗƛíƓơǃå úíǌƕ ýāƮāǃå ïõƤƕ èǚƽǈå Ɨǆðơá ÿƓǆǕå  Ǐǃã
íơǃå ǏǈíǕå úíǌƕā ÿƓǆư êåïƤã æƓǂïǃå ÿƓǆƋƕ þǋíƵƓǀǆ ÿǆ ǑƼ ƗǃƓơ ÷āƿā .éíåāơǃå 
ýƑƓƪāā íǒǒǀƙ Ɨǂïơ ýƓƽõǕå ýƽǂƙ ÿá ðǒǌƞƙ þƙǒ Ɨƕǂïǆǃå õƓǀǈƕ üƕƓƬǆǃ èǒƕƛƙ ýƑƓƪā 
íǒǒǀƙ ýƓƽõǕå Ɨǂïơ  ĄƓǀƕõ ïƓǒƶǆǃ ISOFIX õƕïƙ ýƑƓƪā íǒǒǀƙ çĄïƬƓƕǆ Ɨǂïơǃå ýǂǒǌƕ 

ÜƗƕǂïǆǃå üǃîā  ĄǙíƕ ÿǆ èǒƕƛƙ íƶǀǆ ǑƼ ýƽõǃå ñƽǈ ƴưāǆǃå ƴǆ  þåðơÿƓǆá .ÿǒƺǃƓƕǃå 
îǒƽǈƙā ƴưā ÿå Ɠǆǂ èƓǆǒöǈƙǃå Ɨǒǈƶǆǃå ƴǈǆƕ ûǚƺǈå èƓƞåïíǃå ƠƕƓǂǆ ƗǒïƓǈǃå ƠǒƕƓƮǆā 

çßƓưǗå  ƗǒïƓǌǈǃåƴǈǆƙ ǉîǋ çðǌƞǕå èǚƞƶǃå ÿǆ ûǚƺǈǙå ßƓǈƛá Ǒǋā .ƠƕƓǂǆǃå þåíƤƙƪå 
íƵƓƪƙ ăíƑƓƿ èƓƞåïíǃå ƗǒïƓǈǃå ǏǄƵ ǏǄƵ öƓƽơǃå èƓƕƛ þǌƙƞåïí þǂơƙǃåā ǑƼ Ɠǌǌǒƞāƙ íǈƵ 

ƠƕƓǂǆǃå þåíƤƙƪå Üçāǀƕ üǃîā ÿƵ ûǒïõ ëƓǆƪǃå èǚƞƶǄǃ ǑƼ çíāƞāǆǃå èƓǒǃǓå èåî 
ÿǒƙǄƞƶǃå ƗǄǆƓƶǃå ƗƿƓõǃƓƕ öƓƽơǃƓƕ üƓǂƙơå ǏǄƵ Ǒƕîƞ ƴǆ Ơõƪ .ûǒïõǃå ǑƼā èǙƓơ 

ÜƗǈǒƶǆ äïåāõ íƵƓƪƙ þöǈ ƴǈǆ ûǚƺǈå ƠƕƓǂǆǃå ǑƼ ýǒǄǀƙ Ɨǆðǚǃå ƗƼƓƪǆǃå úƿāƙǄǃ. Ɠǆǂ 
āǋ ) ýǂƬǃƓƕ Ơưāǆ12.(    
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) ýǂƬ12ÿǆ çíǒíƞǃå èåïƓǒƪǃå þǒǒǀƙǃ ǑǆǃƓƶǃå ƝǆƓǈïƕǃå ûǒïõ ƗõǒïƤ (  ïƛǂå èƓƕǂïǆ ýƞå
 þƓƵ Ɨǆǚƪ2020 

 
4.3  þǐǆäĀƾǁä íǐƻǆƗ 
ýƛǆƙƙ þǋá ýǆåāƵ ïõƤǃå ƗǒǂāǄƪǃå ƗǀǄƶƙǆǃå èƓƕƓƮǗƓƕ ƗǆƞƓǈǃå ÿƵ éíåāơ ûïõǃå ǑƼ 
çíƓǒǀǃå èơƙ ïǒƛƋƙ þíƵā Üýāơǂǃå ßåíƙïå ÜèåîāƤǃå þíƵā þåíƤƙƪå Ɨǆðơá ÿƓǆǕå  āá
ýƑƓƪā íǒǒǀƙ Ɨǂïơ ÜýƓƽõǕå ƗƵïƪǃåā. æƙïƙǒ ǏǄƵ ƗƵïƪǃå çíƓǒǀǃåā èơƙ ïǒƛƋƙ ýāơǂǃå 
çíƓǒð çïǒƕǂ ǑƼ ïõƤ ÜéíåāơǄǃ ôïƶƙǃå ǑƼ ÿǒơ ïƛâǒ þíƵ þåíƤƙƪå Ɨǆðơá  ÿƓǆǕå
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èåîāƤǃåā ýƑƓƪāā íǒǒǀƙ Ɨǂïơ ýƓƽõǕå ǏǄƵ çíƬ Ɨƕƙïƙǆǃå æƿåāƶǃå ǏǄƵ éíåāơǃå. íƶǒā 
ƴưā îǒƽǈƙā ÿǒǈåāǀǃå ăíƮƙǄǃ Ɨǆðǚǃå ýǆåāƶǃ ïõƤǃå ǉîǋ åïǆá  ĄǙƓƶƼ ǑƼ íơǃå  ÿǆ
èƓǒƼāǃå ƗǆƞƓǈǃå ÿƵ éíåāơ ûïõǃå èƓƕƓƮǗåā Ɠǌƕ Ɨõƕƙïǆǃå.  éǒơèïǌöá éāơƕǃå ÿá 
ÿǒǈåāƿ ïāïǆǃå Ǐǃã ăíâƙ ÿǒƪơƙ üāǄƪ ǑǆíƤƙƪǆ Üûïõǃå åîã þƙ îƤǕå Ɠǋîǒƽǈƙā Ɠǌƕ 
ǏǄƵ āơǈ ýƓƶƼ. ƙƪǒƶýǂƬǃå ôï )13(  ĄƓƮƤǄǆ ïǒǒƓƶǆǃ ýưƼá èƓƪïƓǆǆǃå  ƗǀǄƶƙǆǃå
ýǆåāƶƕ ïõƤǃå ƗǒǂāǄƪǃå ƗǒƪǒƑïǃå.  
 

 
) ýǂƬ13 ǏǄƵ ïāïǆǃƓƕ Ɨǒǈƶǆǃå èƓƶǒïƬƙǃå ǑƼ èƓƪïƓǆǆǃå ýưƼƋƕ ƗƮƓƤǃå ïǒǒƓƶǆǃå (

ûïõǃå 
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4. çƑƜƑƗǆƗƨǗä 
:Ɠǈǃ ÿǒƕƙǒ ûƕƪ Ɠǆǆ 

1.  ÿǆ þǋïƓǆƵá  ëāåïƙƙ ÿǒîǃå æƓƕƬǃå èƓǒƼāǃ ǑƪǒƑïǃå æƕƪǃå ÿå15-29 .ƓǆƓƵ 
2.  Ɨƕƪǈƕ íơǃå Ǒǃå ăíâǒ ÿå ÿǂǆǒ ÿāǈƓǀǃå ýǒƶƽƙā ûïõǃå ǏǄƵ èƓƵïƪǃå Ɨƕƿåïǆ ÿå

30 %ííƵ ÿǆ ƗǄƙƓǀǃå ûïõǃå  éíåāơ. 
3.  ÿāí þǋ ÿǆǃ  óǒƤïƙ ÿāíƕ çíƓǒǀǃå18 ǑƼ æƕƪƙ  Ɨǈƪ89  Ɨǈƪǃ éíƓơ2016 

 þǌǈǒƕ ÿǆ13çƓƼā ƗǃƓơ. 
4.  ÿǒǀǋåïǆǃå ïāǂîǃå çƓƼā ƸǄƕ22  ýǂǃ100 .Ɨǆƪǈ úǃå 
5.  ǑǆíƤƙƪǆ üāǄƪ ÿǆ ÿƪơǒ éíåāơǃå Ǒƕǂƙïǆ ƗƕƿƓƶǆā ïāïǆǃå ÿǒǈåāƿ ýǒƶƽƙ

.ûǒïõǃå 
5. çƑøǐƬĀøƗǁä 
1.  êåïíã  ýơåïǆ ǑƼ ýƓƽõǕåā æƓƕƬǄǃ Ɨǌƞāǆǃå ƗõƬǈǕåā ƝǋƓǈǆǃå ǑƼ Ɨǒïāïǆǃå Ɨǆǚƪǃå

ƗǒǃāǆƬā çïāõƙǆ çïāƮƕā ǑǃƓƶǃåā þƓƶǃåā ǑƪƓƪǕå þǒǄƶƙǃå  
2. üåïƬã  æƓƕƬǃå þƵí æƞǒ Ɠǆǂ Üþǌǃ Ɨǌƞāǆǃå Ɨǒïāïǆǃå Ɨǆǚƪǃå õõƤā Ɲǆåïƕ îǒƽǈƙ ǑƼ

þǌǈǒƕ ƓǆǒƼā þǌǃ Ɨǌƞāǆǃå ƗǒƕƓƕƬǃå ƗǒƵāƙǃå èåïíƓƕǆ. 
3.  çïāïư ǏǄƵ æƓƕƬǄǃ ƗǒƕǄƪǃå èƓǒǂāǄƪǃå ýƓƞǆ ǑƼ Ɨǌƞāǆ éāơƕā èƓƪåïí íåíƵã

ƓǋïƓƬƙǈå ƴǈǆā Ɠǌǈǆ íơǃå ýƕƪā Üûïõǃå. 
4.  æïƓƞƙǃåā èåïƕƤǃå ýǀǈā Ɨǒïāïǆǃå Ɨǆǚƪǃå ýƓƞǆ ǑƼ Ǒǃāíǃåā ǑǆǒǄƿǗå ÿāƓƶƙǃå ƴǒƞƬƙ

æƓƕƬǄǃ Ɨǌƞāǆǃå üǄƙ ƗƮƓƤ èƓǀǒƕõƙǃå ýưƼáā ƗơƞƓǈǃåā çðǒǆƙǆǃå.  
5.  ïǒƼāƙƕ þƓǆƙǋǙå üǄƙā þƓƵ ýǂƬƕ Ɨǒïāïǆǃå èåßƓƮơǗåā èƓǆāǄƶǆǃåā èƓǈƓǒƕǃå íƵåāƿ

óƓƤ ýǂƬƕ æƓƕƬǃƓƕ ƗǀǄƶƙǆǃå. 
6.  ǏǄƵ ƗǒƑƓưǀǃå Ǐƙơ ā ƗǒǈāǈƓǀǃå èåßåïƞǗåā èƓƕāǀƶǃå íǒíƬƙ ǑƼ ƗǒǈǆǕå èƓǌƞǃå þƵí

 ā ýƓǆǋǗå Ɨƞǒƙǈ çïǒõƤ éíåāơ ǑƼ ÿǒƕƕƪƙǆǃåā Ɨǒïāïǆǃå ÿǒǈåāǀǄǃ ÿǒƽǃƓƤǆǃå ýǂ
.ïāǌƙǃå 
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7. å ïāí ýǒƶƽƙèƓƿïõǃå éíåāơ ƗơƼƓǂǆ ǑƼ Ǒǈíǆǃå ƴǆƙƞǆǃ 
8. Ɠǂƙ çïāïưƛ úíǌǂ ā ýǆƵ ƗǒāǃāƋǂ Ɨǆǚƪǃå ƴưāā Ǒǈõā ƝǆƓǈïƕ íåíƵǗ ƴǒǆƞǃå ú

   . ĂïƤá íƶƕ íǀƵā ĂïƤá íƶƕ Ɨǈƪ éíåāơǃå ýǒǄǀƙǃ ýƕǀƙƪǆ 
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æîƢƑƻǁä çƑǐƏäĀƪƴǁä 
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òƢǂǄǁä 

) èƓǒƑåāƬƶǃå ƠǄõƮǆ þíƤƙąƪåSlumsçïǒǀƽǃå ÷ƓưāǕå èåî ÿǂƓƪǆǃå úǒïƶƙǃ ( Ü
çïāǋíƙǆǃåā ̪ ƠǄõƮǆ þāǒǃåāèƓǒƑåāƬƶǃå  íǒǀǆā èƓǒāƙơǆā ǑǈƓƶǆ çíƵ ǊǄƼ Üïƛƶƕǆā ûǒǆƵ

 ǊǒƼ ïǒƬƙ ăîǃå èƿāǃå ǑƽƼ .çƓǒơǃå æǈåāƞ ƗƼƓǂ ǑƼ èåïǒƺƙǆǃåā èåïƛâǆǃå ÿǆ ƗƵāǆƞǆƕ
 ƗǒƑåāƬƶǃå ûõƓǈǆǃå þöƶǆ ÿá Ǐǃã ƗǒƵƓǆƙƞǙåā ƗǒǆǄƶǃå èƓƪåïíǃåƗǂǃƓǌƙǆ  ÿāǈƓƶǒ ƓǌǈƓǂƪā

ƗƕƶƮ ƗǒíƓƮƙƿåā ƗǒƵƓǆƙƞå úāïö ̪ñǒǃ ÿá ĂïƤá èƓƪåïí èïǌöá  ûõƓǈǆǃå ýǂ
çïǒǀƼ ƗǒƑåāƬƶǃåÝ  ƗǒíƓƮƙƿåā ƗǒƵƓǆƙƞå ćƓƼāïö ƓǌǈƓǂƪ òǒƶǒ ƗǒƑåāƬƵ ûõƓǈǆ üƓǈǋ éǒơ

ýưƼá.  ǏǄƵ çíǒƞ çïāƮƕ ñǂƶǈå ăîǃå ïǆǕåǃ ƗǆƓƶǃå ƠǆǚǆǃåƗǒǈåïǆƶǃå ƗƑǒƕǄ  ǉîǌǃ
ûõƓǈǆǃå̪  ÿá ƴǒõƙƪǈ Ǚ ûõƓǈǆǃå üǄƙǃ Ơǆǚǆā Ǌƞāá çíƵ üƓǈǋ ÿá ǏǄƵ ïƕƶǒ åîǋā

 .íơāǆ êîāǆǈ ǑƼ Ɠǌƶưǈ āá íơåā ýǂƬƕ Ɠƶǒǆƞ Ɠǋííơǈ 
 þāǌƽǆǃ úǄƙƤǆ êîāǆǈ ǏǄƵ ßāưǃå õǒǄƪƙǃ Ɨǒƛơƕǃå Ɨƿïāǃå ǉîǋ èßƓƞ ûǄõǈǆǃå åîǋ ÿǆ

ǃ ïƕǂá ƗƮïƼ ƗơƓƙã úíǌƕ üǃîā ÜçïƤƓƽǃå èƓǒƑåāƬƶǃƓƕ ǊǒǄƵ ûǄõá èƓǒƑåāƬƶǃå úïƶƙǄ
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 Ơǒƙƙ Ɨǒƪåïí æïƓƞƙā êîƓǆǈǂ Ɠǌǈǆ çíƓƽƙƪǙå ƗǒǈƓǂǆȒåā ÜƓǌǆǌƼā ûõƓǈǆǃå üǄƙ Ɨǀǒǀơ ǏǄƵ
 .ƗǒǄƕǀƙƪǆǃåā Ɨƛǒíơǃå Ɨǒǈåïǆƶǃå èƓƪåïíǃå ǑƼ çíǒíƞ ĄƓƿƓƼá 

ƕǁäìǁä çƑǄǂǀǁä  
Ǒǈåïǆƶǃå āǆǈǃå- çïƤƓƽǃå èƓǒƑåāƬƶǃå- çāƞïǆǃå èƓǒƑåāƬƶǃå- .ƗƪƑƓǒǃå èƓǒƑåāƬƶǃå 

Abstract 

The term of slums is used to define housing with poor and 

deteriorating conditions, and today the term slums is deep and 

dispersed. It has many meanings and contents and is bound by a 

set of influences and variables in all aspects of life. While 

scientific and social studies indicate that most slums are decrepit 

and their populations suffer from difficult social and economic 

conditions, other studies have shown that not all slums are poor; 

where there are slums, whose residents live in better social and 

economic conditions. This reflected well on the general features of 

the built environment of these areas, and this means that there are 

many aspects and features of these regions that we cannot all 

define in one form or put them into a unified model. 

From this standpoint, this research paper came to highlight a 

different model of the concept of slums called by luxury slums, in 

order to provide a greater opportunity to get to know and 

understand the realities of these areas, and the possibility of 

benefiting from them as models and study experiences that allow 

new perspectives in modern and future urban studies. 

Key words 

Urban Growth, Luxury Slums, Slums of Hope, Slums of Despair. 

ƕǄìƾǄǁä 
ïƕƙƵå  èƓǒƑåāƬƶǃå ÷āưāǆ ǑƼ ïāƓơƙā òƿƓǈƙ Ǒƙǃå ƗǒǈƓǂǆǃåā Ɨǒāǆǈƙǃå èƓǒǄǆƶǃå ïƛǂá ÿǆ

ƓǈƙƓƶǆƙƞǆ ̪Ɨǒǆāǒǃå þǌƙƓǒơ ǑƼ ƓǌǒǈǂƓƪ ǑƼ ƓǋïǋƓöǆƕ ïƛâƙ Ǒƙǃåā ̪ çíƵ þǒǋƓƽǆ èîƤƋƼ
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ÿǒƛơƓƕǃåā ÿǒïǂƽǆǃåā ÿǒïāõǆǃåā ÿǒõõƤǆǃå çïöǈ ÿǆ Ɠǌƕǈåāƞ ǑƼ èƽǄƙƤå  ßƓǆǄƵ üǃîǂā
ƗƑǒƕǃå ̪ ÷āǈƙǃå åîǋ .ûõƓǈǆǃå ǉîǋ ǑƼ ÿǒõƬƓǈǃå Ǐǃã ǙāƮā ƗǒƮƤƬǃå ƠǃƓƮǆǃå æƓơƮáā

å èƓǌƞā ǑƼ èƓƼǚƙƤǙå ÿǆ ƗǒǈƓǂǆã þíƵ ǑƼ Ąåíƞ æƪƓǈǆ  íǒíƶǃå ýƕƿ ÿǆ ăáïǃåā ïöǈǃ
ǉāƞāǃå çííƶƙǆ Ɠǌǈá õǀƼ Ɠǌǈāǂ ǑƼ ííơǆǃåā ûǒƿíǃå úƮāǃƓƕ çïǋƓöǃå ǉîǋ úǒƮāƙ íǒíơƙ ̪
 ÿǆ æƶƮ Ɠǆǆ ííơǆǃåā Ơưåāǃå þāǌƽǆǃå íƓƞǒã þíƶǃ ÝĂïƤá Ɨǌƞ ÿǆ æƪƓǈǆ ïǒƹ Ǌǈǂǃā

ƙƞǙåā ƗǒíƓƮƙƿǙå ƓǌƙåïǒƛƋƙā çïǋƓöǃå ǉîǋ þƞơ ïǒíǀƙƗǒƶǒƕõǃåā ƗǒƵƓǆ (UN-
HABITAT, 2011). åíƞ åíǀƶǆ ƓƵāưāǆ èƓǒƑåāƬƶǃå ÷āưāǆ ïƕƙƵå íǀǃÜ  ƴõƓǀƙǒ āǌƼ
õƕåāưǃå ÿǆ ĆííƵ ƴǆÜ  ýǂƬƕ ƗǒƑåāƬƶǃå ÿǂƓƪǆǃå ÿǆ ÿǒǒǚǆǃå èƓƑǆ óƤǒ ǊǈǕ üǃî
ƗǒơƓǈ ÿǆ ïƬƓƕǆÜ   èƓƶǆƙƞǆǃåā íƓƮƙƿǙå  óƤǒ ïƬƓƕǆ ïǒƹ ýǂƬƕā ïƤà æǈƓƞ ÿǆā

 Ɠǆƛǒơ ƗǒǆǃƓƶǃåā  ƗǒǄơǆǃåèƓǒƑåāƬƶǃå  üǃî Ǐǃã ƗƼƓưã Ýèíƞāïƕƙƶǒ  èåïǒƺƙǃå þǋá ÿǆ
ǑǃƓơǃå Ɠǈƙƿā ǑƼ ƗǒǆǃƓƶǃåÜ Ɨǒƶǒƕõǃå ƠǆǚǆǃƓƼÜ ƗǒǈāǈƓǀǃåāÜ ƗǒíƓƮƙƿǙåāÜ  ƗǒƵƓǆƙƞǙåā

å ÿá ÿǆ þƹïǃƓƕā .ƓǆƓǆƙ ƗƽǄƙƤǆ èƓǒƑåāƬƶǄǃèƓǒƑåāƬƶǃ  íƿ ýǆǌǆǃå ßðƞǃå Ɠǌǈá ǏǄƵ èƼïĈƵ
ÿíǆǃå ÿǆÜ  úåïõáā íāíơ  ǏǄƵ çíƙǆǆǃåā ûāǀơ ÿāíƕā ƗǒǈāǈƓƿ ïǒƹ Ɨǀǒïõƕ Ɨǒǈƕǆǃåā
ÿíǆǃå ̪åíƞ çïǒǀƼ Ɨǒǆāǒǃå çƓǒơǃå ïƮƓǈƵ ƗƼƓǂā ƓǌǒƼ ÿǂƓƪǆǃåā (UN- HABITAT, 

2011) ̪ ÝçïǒǀƼ èƓǒƑåāƬƶǃå ýǂ ñǒǃ Ǌǈá Ǐǋā Ɨǀǒǀơ ƗĊǆćƛ Ǌǈá ïǒƹ èƓǒƑåāƬƵ üƓǈǋ Ǌǈáā
 ǊǒǄƵ úïƓƶƙǆ āǋ ƓǆƵ ĄƓƽǄƙƤǆā ĄƓƮƓƤ ĄƓǋƓƞƙå óƓƤǃåā þƓƶǃå ƓǌǄǂƬā Ɠǌǆāǌƽǆ ǑƼ èîƤá

 ǑƼþǃƓƶǃåéǒơ .  ƗƽǄƙƤǆ ƗǒƑǒƕā ƗǒƵƓǆƙƞåā ƗǒíƓƮƙƿå úāïöā óƓƤ ƴƕƓõ èåî Ɠǌǈá
ǆƙǋǙåā ïƓƕƙƵǙå ÿǒƶƕ îƤâƙ ÿá æƞǒ èƓǒƑåāƬƶǃå ÿǆ ÷āǈǃå åîǌǃ ǏõƵá Ăîǃå ïǆǕå ÜþƓ

  þƓƵ ýǂƬƕ ǊǒǄƵ úïƓƶƙǆ āǋ ƓǆƵ ĄƓƽǄƙƤǆā ĄƓƮƓƤ ĄƓƽǒïƶƙèƓǒƑåāƬƶǄǃ  óƑƓƮƤƕ óƙƤå
:Ɠǌǆǋá þǃƓƶǃå ýāí ÿǆ ïǒƛǂ ÿƵ íïƽǈǒ ǊƙǄƶƞ  ïǒƛǂ ǑƼ Ǐǆƪ éǒơ ÜúǄǂǆā ïƤƓƼ ßƓǈƕ
 çïƤƓƽǃå ïāƮǀǃå èƓǒƑåāƬƶƕ ûõƓǈǆǃå ÿǆ ÜǏƕǒïƶǃå)2015(. 

- ùäìǉà ƕƨäîìǁä 
ÿǆ úíǌǃå Ɨǒƛơƕǃå Ɨƿïāǃå ǉîǋ ßāưǃå õǒǄƪƙ  úǄƙƤǆ êîāǆǈ Ɨƪåïí ǏǄƵ

 Ɠǌǆāǌƽǆā èƓǒƑåāƬƶǄǃǑǆǃƓƶǃåÜýƕǀƙƪǆǃå ƴǒïƓƬǆǃ êîƓǆǈǃå íơá ƓǋïƓƕƙƵåā Ü  Ɠǆǃ
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 ǑƼ ƗƵāǈƙǆā çíǒíƞ ïƓǂƼá úǒưƙ ÿá ÿǂǆǒ óƑƓƮƤā Ơǆǚǆ ÿǆ ǊǄǆơƙ
 þǒǆƮƙǃåā õǒõƤƙǃå èǙƓƞǆ.Ǒǈåïǆƶǃå 

- ƕƨäîìǁä ƕǐǂǀǐǉ 
ǉîǋ Ɨƪåïíǃå Ɨǒƛơƕǃå ïƮơǈƙ ǑƼ õƓǀǈǃå ƗǒƪƓƪǕå ƗǒǃƓƙǃå: 
V  èƓǒƑåāƬƶǃå.ƗǆƓƵ ïöǈ Ɨǌƞā ÿǆ 
V .Ɠǌơǆǚǆ þǋåā ÜèƓǒƑåāƬƶǃå ÷åāǈá 
V  Ɨǈǒíǆ êîāǆǈ) çïƤƓƽǃå èƓǒƑåāƬƶǃåăðƓƺǈƕ.( 
V ƗƮǚƤǃå. 

1. çƑǐƏäĀƪƴǁä  
 úǒïƶƙǃ Ýçïǒǀƽǃå ßƓǒơǕå ǏǄƵ ûǄõå èƓǒƑåāƬƶǃå ƠǄõƮǆ Üçïǒǀƽǃå ÷ƓưāǕå èåî ÿǂƓƪǆǃå

 èåïíƤǆǃå ïƓƬƙǈåā ƗǄǒîïǃåā ÜþƑåïƞ ÿǆ ƓǌǒƼ Ɠǆā ƗǒǆǋǕå ƗǄǒǄǀǃå Ɛƞǚǆǃå ÜƗǒơƮǃå ïǒƹā
 ǑƼ åïƙǄƞǈã ǑƼ çïǆ ýāǕ þíƤƙƪå éǒơ .Ɨǒïươǃå èƓơƓƪǆǃå ǑƼ åíƓƪƼ éǒƶǒ Ɠǆǆ Ɠǋïǒƹā

ăíǚǒǆǃå ïƬƵ ƴƪƓƙǃå ÿïǀǃå  þƓƵ Ǒǃåāơ1850 ƪǈǆ èƪā) ÿíǈǃ ǑƼ Ɨǀõǈǆ úƮāǃ (ïƙ
) (ÿƓõǒƬǃå ÿåíƼ) þƪƓƕ ƗƼāïƶǆǃåDevil's Acre ßƓǒơǖǃ Ɨǃåðã ƴƿāǆ ýāá ÿƓǂ ăîǃåā (

ïāƙǂǒƼ ƗǂǄǆǃå ÷ïƓƬ ßƓƬǈã ƴǆ çïǒǀƽǃå(Kropf, 2012).  ā ăíǚǒǆǃå ÿǒïƬƶǃå ÿïǀǃå ǑƼ
 Ơưåā ýǂƬƕ æǄõǃå ïƓõã ÿǆư çïǒǀƽǃå ßƓǒơǕå üǄƙƕ ƗƮƓƤǃå èƓơǄõƮǆǃå èǄƶƞ

 çííƶƙǆǃå ÿǂƓƪǆǃå ýƛǆ ÜƗƿíā çïāǋíƙǆǃå Ɨǒǈǂƪǃå èåïāƓƞǆǃåā Üçïǒǀƽǃå ßƓǒơǕåā ûƕåāõǃå
ýƓơǃå ƗƑǒƪǃåā ̪ Ɨǈƪ ÿǆ èïíƮ Ǒƙǃå èƓƶǒïƬƙǃå èơǆƪā1890 Ǐǃã 1930  ßƓưǀǃƓƕ

Ɠǌƶǆ ýǆƓƶƙǃå çĊíơƕā çïǒǀƽǃå ßƓǒơǕƓƕ ǏƵíǒ Ɠǆ ǏǄƵ . èǙāơƙǃåā èåïǒƺƙǃå èƿāǃå ñƽǈ ǏƼā
ǆƙƞǆǃå ýƛǆ çíǒíƞā ƗǒƼƓưã èƓơǄõƮǆ èǆíƿ ƗǒƵƓǆƙƞǙå ýǒǋƋƙā çíƓƵǗ Ɨǒǈǂƪǃå èƓƶ

Ɠǌƙǒǆƪƙ çíƓƵã ÿǆ Ǚíƕ ƗǒƑåāƬƶǃå ûõƓǈǆǃå ǉîǋ èƓǒƑåāƬƶǃƓƕ  ÜǏƕǒïƶǃå)2015( .
 āçïǒǀƽǃå ßƓǒơǕå ƠǄõƮǆ èƓǒƑåāƬƶǃƓƕ úïƶǒ Ɠǆ āá )Slums ( ƠƕƮá þāǒǃå ûǒǆƵ

 íǒǀǆā èƓǒāƙơǆā ǑǈƓƶǆ çíƵ ǊǄƼ ÜïƛƶƕǆāƗƵāǆƞǆƕ ÿǆ  èåïƛâǆǃå ƗǒǆǄƶǃå èƓƪåïíǃåā
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Ɨǀǒƿíǃå  ƗƽǄƙƤǆǃåā ƗƑǒƕǃå ǏǄƵā ƗǆƓƵ ƗƽƮƕ çƓǒơǃå ǏǄƵ ƗǒǄƕǀƙƪǆ èåïǒƛƋƙ ÿǆ Ǌǃ Ɠǆǃ
ƗƮƓƤ ƗƽƮƕ Ɨǒǈåïǆƶǃå )UN- HABITAT, 2003.(  ǉîǋ ÿá Ơưåāǃåā ƠƞïǕå ÿǆā

þƓƵ ǑƼ ïǒƕǂā ƴǒïƪ ýǂƬƕ íƓǒíðǙå ǑƼ èáíƕ çïǋƓöǃå 1990   íƓǒíðǙå ǑƼ çïǆƙƪǆ Ǐǋā
ƛǚƛǃå èåāǈƪǃå ǑƼƓƵ ýāǄơƕ éǒơ ƗǆíƓǀǃå  ÿǒ þ2030Ü  ÿǂƓƪǆǃå ííƵ ƴƽƙïǒ úāƪ éǒơ

 ýǆƓƶƙǃå ǉƓƞƙ þðƓơā ýƶƼ íï üƓǈǋ ÿǂǒ þǃ Ɠǆ ÿǒǈāǒǄƕ  Ǒǃåāơ ƠƕƮǒǃ ûõƓǈǆǃå ǉîǋ ǑƼ
 çïǋƓöǃå ǉîǋ ƴǆ(UN- HABITAT, 2011).  ƗǒǄǆƶǃå ǉîǋ èǄǆƬ éǒơ Ɨǒāǆǈƙǃå ÿǒǄǂƬ
:āǆǈǃå ÿǆ ÿǒƪƓƪá 

- üǀƪǁä :üĀǓä  ÿíǆǄǃ Ɨǒïươǃå èƓõõƤǆǃå ýƤåí ƗǒƑåāƬƵ Ɨǒǈǂƪ ßƓǒơá ïāǌö
 Ɠơưåā ǉåïǈ ăîǃåā .ƗǈǒíǆǄǃ Ɨǒïươǃå ðǂåïǆǃå éǒơ ÿíǆǃå õƪåāá ǑƼ ƗƮƓƤā
 èƓǒíƶƙǃåā ÜïǒǒƓƶǆǃåā èƓƽƮåāǆǃå ƗƽǃƓƤǆā ßƓǈƕǃå èƓǒǄǆƵ ǑƼ èåðāƓƞƙǃå ǑƼ
 ÿǆ Ɠǋïǒƹā ÜƗơāƙƽǆǃåā ßåïưƤǃå ûõƓǈǆǃƓǂ ƗǈǒíǆǄǃ Ɨǒāǒơǃå ûƼåïǆǃå ǏǄƵ
 ǏǄƵā ƴǆƙƞǆǃå èƓǒǂāǄƪ ǏǄƵ ƗǒƕǄƪā çïƬƓƕǆ çïāƮƕ èïƛá Ǒƙǃå èƓƽǃƓƤǆǃå

ƗǒǄơǆǃå Ɨǒǈåïǆƶǃå ƗƑǒƕǃå. 

-  :ǏǆƑƙǁä üǀƪǁä Ǒǈåïǆƶǃå ƴƪāƙǃåā Üăïươǃå āǆǈǃå ƗǒǄǆƵ ÿǆ ƝƙƓǈǃå ýǂƬǃå āǋā
 Ǐǆƪǒ ăîǃåā Ɨǒǆƪï ïǒƹ ƗƽƮƕ ÿíǆǃå íāíơ êïƓƤèƓǒƑåāƬƶǃƓƕ  êïƓƤ

ÿíǆǄǃ Ɨǒïươǃå èƓõõƤǆǃå  ÜƗƶǆƞ)2010(þ. 

éǒơ Ɠǌǆāǌƽǆā èƓǒƑåāƬƶǃå ǏǄƵ èǒïƞá Ǒƙǃå éƓơƕǕåā èƓƪåïíǃå ýǚƤ ÿǆā  üƓǈǋ ÿá
 þāǌƽǆ ýāơ ÿƓƙƽǄƙƤǆ ïöǈ ƓƙǌƞāèƓǒƑåāƬƶǃå: 

- :ǍǁĀǓä  ûõƓǈǆǃå üǄƙ Ɠǌǈǆ ǏǈƓƶƙ Ǒƙǃå ýǂƓƬǆǃå ǑƼ èïāơǆƙ ƗǒƕǄƪ ïöǈ Ɨǌƞā
 ïƓƛà ÿǆ ƓǌǈƵ þƞǈǒ Ɠǆā ƗǒƕǄƪƓǌǈāǂǃ Ɨƞǒƙǈ  ïǒƹ ǑǌƼ Ɨǃāíǃå ƗǒƵïƬ êïƓƤ

Ɠǌƕ úïƙƶǆ ̪ÿáā íåïƼǕå èƓƶǆƙƞǆǃåā ÿǒîǃå ÿāƬǒƶǒ üǄƙ ûõƓǈǆǃå  Ąåïǒƛǂ þǌǈǆ 
ÿāǌƞåāǒ çƓǒơ ƗƕƶƮ ïǀƙƽƙ Ǐǃã õƪƕá èƓƞƓǒƙơǙå ƗǒƪƓƪǕå çƓǒơǄǃ ƗǒïƬƕǃå :
ƗǄƿ ǉƓǒǆǃå Ɠǌǆåíƶǈåā ƓǈƓǒơá ̪þåíƶǈåā èƓǆíƤ úïƮǃå ǑơƮǃå ̪íāƞāǙā ûƼåïǆǄǃ 
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èƓǆíƤǃåā ƗǆƓƶǃå :èƓǒƽƬƙƪǆǃƓǂ ñïåíǆǃåā ̪üǃîǂā þåíƶǈå Ɨǒǈƕǃå ÝƗǒƙơƙǃå çāǚƵ 
ǏǄƵ ïƓƬƙǈå ôåïǆǕå þåíƶǈåā ÿǆǕå Ɠǆǆ ýƶƞǒ ÿǆ üǄƙ ûõƓǈǆǃå èƓƑǒƕ þíƶǈƙ 
ƓǌǒƼ ïǒǒƓƶǆǃå ñƪǕåā ƗƮƓƤǃå ƗƑǒƕǃƓƕ Ɨǒǈåïǆƶǃå ƗǆƑǚǆǃå )The 

International Bank for Reconstruction & Development, 
2008.( 

- :ƕǐǆƑƙǁä  þǌƼ ǑƼ ĄƓƪƓǒǀǆā ĄƓƪƓƪá ǑǈƓƪǈǗå íƶƕǃå èîƤá ǑǌƼ ƗǒƕƓƞǒǗå çïöǈǃå
:ǑǃƓƙǃå ǑƼ óƤǄƙǒ ăîǃåā ûõƓǈǆǃå üǄƙ Ɨǒïươǃå ƗǒǆǈƙǃåÜ  ā ƗǒƵƓǆƙƞǙå Ɨǆǒǀǃå

Ɨƶƽǈǆǃå èåîÜ  āƗǒƙåî íāǌƞǃåā íïåāǆǃåÜ  āƗǒƕƶƬǃå ƗǂïƓƬǆǃåÜ ƗǒǃāâƪǆǃƓƕ ïāƶƬǃåāÜ 
 āƗǒƑƓǀǄƙǃå Ɨǒǈåïǆƶǃå ƗƑǒƕǃåÜ  āưƼǕå ǑƼ ƗƕƹïǃåÿƪơǕåā ý  ÜǏƕǒïƶǃå)2015(. 

 íāíơǆǃå ýƤíǃå Ăāîǃ Ɨǒƙåîǃå Ɨǒíïƽǃå íāǌƞǄǃ åïǒƕǂ åïƮǈ ûõƓǈǆǃå ǉîǋ ïƕƙƵåā
ôƽƤǈǆǃåā ̪ ßāƞǄǃå ÿāí þǌǄǂƓƬǆ ýơ ǏǄƵ íåïƼǕå çïíƿ ǏǄƵ ýíƙ Ɠưǒá Ǐǋā

 Ɨǆǒƿ Ɠǌǈá ǏǄƵ ÿƓǂƪǗå Ɨǆǒǀǃ Ɠǒǀǒǀơ Ɠƽǒïƶƙ íǒïǈ ƓǆíǈƵā .çíƵƓƪǆǄǃ Ɨǃāíǃå Ǐǃã
ǑǄƶƽǃåā Ǒǀǒǀơǃå þåíƤƙƪǙå Ɨǆǒƿ  ÿƵ ïƕƶƙ Ǒƙǃåā Ɨƶƽǈǆ èåî ƗǒƵƓǆƙƞå ̪ ÿƎƼ

 ÿǆ ïǒƛǂǃåǃå ûõƓǈǆƗǒƑåāƬƶǃå  Ǒǀǒǀơǃå þåíƤƙƪǙå Ɨǆǒƿ  ÿƵ ïƕƶƙ Ǒƙǃåā
ýơåïǆƕ ýưƼá ÿāǂƙ ƓǌƙƓǈāǂǆǃ ƗǒíƓǆǃå èƓǆíƤǃå ÿǆ Ăāƙƪǆǃå ÿāí ǑǄƶƽǃåā- 

ƓǒíƓƮƙƿåā ƓǒƵƓǆƙƞå-  åîǋ ǏƼā .ǑƵƓǆƞǃå ÿƓǂƪǘǃ Ɨǒƞîāǆǈǃå ƴǒïƓƬǆǃå ÿƵ
 Ɨǀǒǀơƕ úïƙƶƙ Ǚ Ǒƙǃå Ɨǒǈǂƪǃå èƓƪƓǒƪǃå ÿã ĂïĈǒ ûƓǒƪǃåǃå ûõƓǈǆƗǒƑåāƬƶǃå ̪

ǃå ƗǒǈƓǂǆȒåāƓǌƶǆ ýǆƓƶƙ-  ƗƵïƪā Ɠǋāǆǈ çíƓǒð Ǐǃã Ǚã æǃƓƺǃå ǑƼ Ăíâƙ Ǚ
ƓǋïƓƬƙǈå ̪ ƓǌƑƓǈƕā çƓǀƙǈǆ ûõƓǈǆ ǑƼ ƓǌƙǆƓƿȒåā Ɠǌǃ õǒõƤƙǃå ÿǆ íƕǙ Ċþćƛ ÿǆā

 ăîǃåā þǒǆƮƙǄǃ Ɠǒǈíǃå ïǒǒƓƶǆǃå æƪơ èƿāǃå ƴǆ Ɠǌǈǒƪơƙƕ Ơǆƪƙ èåßƓƬǈƎƕ
 ) ǊǒǄƵ ûǄõǒUpgrading ( ÜÿƓơǒï)2008(. 
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2. ƑǊƟǄǘǄ ýǉäĀ çƑǐƏäĀƪƴǁä öäĀǆà 
íǀǃ èơưāá þǆǕå çíơƙǆǃå èƓǈõāƙƪǆǄǃ ƗǒïƬƕǃå ǑƼ Ăíơã Ɠǌƙƪåïí Ǌǈá ÿǆ æƶƮǃå 
íǒíơƙ ýƓǂƬá èƓǒƑåāƬƶǃå ƓǌƮƑƓƮƤā ƓǌƙƓǒāƙƪǆā ƗǒƵƓǆƙƞǙå ÜƗǒíƓƮƙƿǙåā ǑǌƼ úǄƙƤƙ 
ÿǆ Ɨǃāí Ǐǃã Ɨǃāí ÜĂïƤá ƓǈƓǒơáā ǑƼ ñƽǈ Ɨǃāíǃå āá ÜƗǈǒíǆǃå üǃîā Ɨƞǒƙǈ ƗǄǀǃ 

èƓǆāǄƶǆǃå ƗƕāƶƮā ýāƮơǃå ƓǌǒǄƵ íǒíơƙǃ Ơǆǚǆǃå ƗǆƓƶǃå üǄƙ ûõƓǈǆǃå )The 
International Bank for Reconstruction & Development, 2008 .(Ǚã 

Ǌǈå ÿǂǆǒ úǒǈƮƙ ÿǒƵāǈ ÿǆ èƓǒƑåāƬƶǃå ûƼā ƗƵāǆƞǆ ÿǆ èåïƬâǆǃå Ɨǒǆǒǒǀƙǃå  :ƗǒǃƓƙǃå 
-  çäîƪáǄƕǐǆäîǄƳ 
üǃîā Ơǆǚǆ ǏǄƵ úïƶƙǃå ýǚƤ ÿǆ ǃ Ɨǒǈåïǆƶǃå ƗƑǒƕǃåǄ ûõƓǈǆƗǒƑåāƬƶǃå íǒíơƙā Ü

 ǏǄƵ úïƶƙǃå üǃîǂā ÜûõƓǈǆǃå ǉîǋ Ɠǌǈǆ ǏǈƓƶƙ Ǒƙǃå Ɨǒǈåïǆƶǃå ýǂƓƬǆǃå þǋá
èƓǒǈƓǂǆǗåā èƓǆāǀǆǃå Ɠǌǃ ƗǒƕƓƞǒǗå ϣуЮϝϧЮϜ ϤϜϽІϕгЮϜ ХТм : 

V .ƓǌƙïāõƤ Ăíǆā ûõƓǈǆǃå üǄƙ ßƓƬǈǗ ƓǋïƓǒƙƤå þƙǒ Ǒƙǃå ƴƿåāǆǃå 
V  çðƓǒơǃ ƗǒǈāǈƓǀǃå èåßåïƞǗå.ƓǌƙǒǂǄǆā ôïǕå 
V ƗǒƪƓƪǕå èƓǆíƤǃå ïƼāƙ Ăíǆ  ÜǑơƮǃå úïƮǃåā ÜƗǆƓƶǃå ûƼåïǆǃå )

.( Ɨǒƙơƙǃå Ɨǒǈƕǃåā ßƓƕïǌǂǃåā 
V  ƗǆöǈǕƓƕ ƗƮƓƤǃå ïǒǒƓƶǆǃåā èƓƽƮåāǆǃå ƴǆ ƓǌǀƕƓõƙ Ăíǆā ÿǂƓƪǆǃå ÷āǈ

 .ƗǒƑƓƬǈǗåā ƗǒïƓǆƶǆǃå 
V .Ɠǌƕƪǈā ƗǒǈƓǂƪǃå ƗƼƓƛǂǃå ñǒǒƓǀǆ 
V  þƓƶǃå çƓǒơǄǃ ƓǌƙǒơǚƮā ƗƑǒƕǃå ÷āǈ(UN- Habitat, 2003). 

- ƕǐƳƑǄƗƜä çäîƪáǄ 
ǃ ƗǒƵƓǆƙƞǙå ƗƑǒƕǄǃ ƗǆƓƶǃå Ơǆǚǆǃå Ơǒưāƙ þƙǒ ƓǌǃǚƤ ÿǆǄ ûõƓǈǆƗǒƑåāƬƶǃå 

   :ǏǄǒ Ɠǆǃ ĄƓǀƼā òǒƓƶƙǃå ǑƼ þǌƙƓǒǂāǄƪā ûõƓǈǆǃå üǄƙǃ ÿƓǂƪǃå çƓǒơƕ Ɨõƕƙïǆǃåā 
V .ÿƓǂƪǄǃ ƗǒƵƓǆƙƞǙå óƑƓƮƤǃå 
V .ñǈƞǃåā ïǆƶǃå éǒơ ÿǆ ÿƓǂƪǃå ƴǒðāƙ 
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V .Ɠǌƕǒǂïƙ ƗǒƵāǈā ÜçïƪǕå þƞơ 
V .ÿƓǂƪǃå ÿǒƕ ƗǒǆǕå ýíƶǆā Üïǆƶǃåā ÷āǈǃå éǒơ ÿǆ þǒǄƶƙǃå Ɨƕƪǈ 
V .ƗǒƵƓǆƙƞǙå ýǂƓƬǆǃå èǙíƶǆ 
V (ÿǒƽöāǆ /ÿǒǒǈǌǆ /ÿǒǒƼïơ) ýǆƶǃå ÷āǈ éǒơ ÿǆ ÿƓǂƪǃå Ɨƕƪǈ 

(Hussein, 1989). 

- çäîƪáǄ ƕǐìƑƬƗƽä 
 èƓƶǆƙƞǆǃ ǑƬǒƶǆǃå Ăāƙƪǆǃå íǒíơƙ þƙǒ ƓǌǃǚƤ ÿǆ Ǒƙǃåāǃå ûõƓǈǆƗǒƑåāƬƶǃå þǋáā Ü

 íïåāǆǃåƗõƬǈǕåā :ǏǄǒ Ɠǆǃ üǃîā ûõƓǈǆǃå ǉîǋ ǑƼ çïƼāƙǆǃå ƗǒíƓƮƙƿǙå 
V .íïƽǃå ýƤí õƪāƙǆā ÜçïƪǕå ýƤí õƪāƙǆ 
V ÜƗǀõǈǆǃƓƕ íƑƓƪǃå ăíƓƮƙƿǙå õƓƬǈǃå ƗǒƵāǈ .ƗǃƓõƕǃå èǙíƶǆā 
V ơǃå ïƼāƙ ĂíǆƗǀõǈǆǃå ǑƼ ƗǒíǒǄǀƙǃå úï (Hussein, 1989). 

 ƕǄƑƴǁä ƞǄǘǄǁä þƌƺ ýƑƳ üǀƪƓĀ:ǏǁƑƗǁä ĀƟǆǁä ǍǂƳ ƑǊƬǐƢǂƗ þǀǄǐ úôƑǆǄǁä ûǂƗǁ 
- Ǌƙåíåíƙǆåā Ɠǋāǆǈ ǑƼ Ɠǌǃ ƗǒƓǌǈǙ Ǒƙǃå ÿíǆǃå ïāǌö ÿƵ ïƕƶƙ ̪ ýǒǂƬƙā õƓǆǈǕ

 Ɨǒïươǃå ûõƓǈǆǃå ǑƼ ƗƼƓƛǂǃå ƗƽǄƙƤǆ ƗǒǈåïǆƵƗǒƵåïðǃå ûõƓǈǆǃå ǑƼ ƗƮƓƤ. 

-  ýƛǆƙ üǚǌƙƪǙå íǒåðƙǆǃå Ɨǒïươǃå ûõƓǈǆǃå ÿƓǂƪ ýƕƿ ÿǆ ôïǕå íïåāǆǃ
Ɨǒïươǃå ðǂåïǆǃå ýƤåí ÿāǄǆƶǒā ÿāƬǒƶǒ ÿǒîǃå ÿƓǂƪǃå ƗƮơ ôƓƽƤǈåā. 

-  ïƛƋƙƗƶǒïƪǃå èåïǒƺƙǃå ǑƼ  õƪā ÿǆ ƗƽǄƙƤǆ èƓƼƓƪǆ ǏǄƵ Ɨǒïươǃå ƗƼƓƛǂǃå ǑƼ
ƗǆƑƓǀǃå Ɨǒïươǃå Ɨǀõǈǆǃå êïƓƤ Ɨǒǆǈƙǃå Ɨƕƪǈ āá ýíƶǆ ǏǄƵā ÜƗǈǒíǆǃå ̪ þƞơā

ýǀǈǃå ǏǄƵ æǄõǃå Ɨǀǒïõā. 

-  ǏǄƵ ýāƮơǃå ƗƮïƼ ǑƼ çåāƓƪǆǃåā ÿǂƪǃå úǒǃƓǂƙ ýǆơƙ ǏǄƵ çïíǀǃå ýƛǆƙ
ïåïǀƙƪǙå ̪ýǆƶǃå ǑƼ Ɨǒðǂïǆǃå þåíƶǈåāÜ  þåíƤƙƪǙåā úƑƓöāǃå ÷āǈƙ ƗƮïƼā

Ǒưåïǖǃ ÷āǈƙǆǃåā õǄƙƤǆǃåÜ  .èƓǆíƤǃå ÷āǈƙā 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   тл 

 
 

1.2. çƑǐƏäĀƪƴǁä ƜîǄǁäæĀ  )Slums of Hope( 
Ǐǋā ÿǂƓƪǆǃå çïāõƙǆǃå Ǒƙǃåā ðǒǆƙƙ ßƓǈƕǃƓƕ íǒíƞǃå Ǒƶǒƕõǃåā íǆƙƶǆǃåā ǏǄƵ ÜíåïƼǕå 
Ǐǋā Ɠǆã ÿá ÿāǂƙ ïǒƹ ƗǒǈāǈƓƿ āá èơƕƮá ƓǒǃƓơ ƗǒƵïƬ ÿǆ ýǚƤ ƗǒǄǆƵ ïǒāõƙǃå 
Ɨǒǆǈƙǃåā ÿǒƪơƙǃåā .åîǋā ÷āǈǃå ÿǆ ÿƓǂƪǗå õõƤǆ ýǂƬƕ íǒƞ Ǌǃā õāõƤ Ɨǒǆǒöǈƙ 
çíǆƙƶǆ ïƼāƙƙā ǊǒƼ ôƶƕ èƓǆíƤǃå ûƼåïǆǃåā ƗǆƓƶǃå úïƮǃƓǂ ǑơƮǃå Ɨǒǈƕǃåā 
Ɨǒƙơƙǃå õāõƤā ßƓƕïǌǂǃå ÜúƙƓǌǃåā íƞāƙā Ǌƕ ôƶƕ ÷ïåāƬǃå ƗƼāƮïǆǃå Ɠǌǃā çïƓǈã 
Ǐǃåā íơ Ɠǆ ýāƕǀǆ ÿǆ ƗǒơƓǈǃå Ɨǒǈåïǆƶǃå )UN- HABITAT, 2003(̪  ÿǆ Ǒƙǃåā

:Ɠǌơǆǚǆ ðïƕá 
V ýƓǆƶƙƪǙå õǄƙƤǆǃå Ǒưåïǖǃ. 
V Ɨǆǒǀǃå Ɨǒǈåïǆƶǃå íǒƮïǃåā Ǒǈåïǆƶǃå ÿǆ èåíơāǃå Ɨǒǈǂƪǃå. 
V Ɨǒǆǈƙǃå Ɨǒǈåïǆƶǃå çïƛƓǈƙǆǃå. 
V êîāǆǈǃå ýǒíƕǃåā ïǒƼāƙǃ ÿǂƪǃå æƪƓǈǆǃå. 
V Ɨƕƹïǃå ǑƼ ïǒāõƙǃå ÿǒƪơƙǃåā. 

 

êîāǆǈǂā üǄƙ çāƞïǆǃå èƓǒƑåāƬƶǄǃ  èïǌö Ǒƙǃå ÿƓǈāǒǃå ǑƼ ûõƓǈǆǃƓƕ ƓǌǒǄƵ ûǄõǒ Ǒƙǃåā
)) Ɨǒǆƪïǃå ïǒƹInformal Settlements  (( çïǒƺƮ Ǒưåïá ƴõƿ ǏǄƵ ßƓǈƕǃå éǒơ

 ÿāíƕ Ɨǃāǌƪƕ ßƓǈƕǃå ƓǌǒƼ þƙǒ Ɠǆ Ǒƙǃåā ÜĄƓǒïươ ƗõõƤǆ ïǒƹ ûõƓǈǆ ǑƼ ĄƓǈāǈƓƿ ƗǂāǄǆǆ
 ïƕƙƶƙā .ßƓǈƕǃå óǒƤåïƙ Ǐǃã ƗƞƓơǃå ǉîǋ Ɠǌǆǋá ýƶǃ æƓƕƪǕå ÿǆ íǒíƶǃå ƗǄǒƮơ ûõƓǈǆǃå

 ƗƪƓǒƪ Ǐǃã ïƓǀƙƼǙåā Üçíǀƶǆǃåā Ɨǆǒíǀǃå èƓƶǒïƬƙǃåā ÜǑǈƓǂǆǃå õǒõƤƙǃå ƗǒƓƽǂ þíƵ
 Ɨǃāíǃå ýāƓơƙā .ÿǆðǃå ƓǌǒǄƵ ƓƽƵ Ǒƙǃåā ƗǆƓƶǃå çïåíǗå ƗǒǄǂǒǋā ÜƗǒõåïƿāïǒƕǃåā ÜÿƓǂƪǗå

ƓõõƤǆǃå ƴǒƪāƙ ýǚƤ ÿǆ ǑǈāǈƓƿ ƴưā ǑƼ èƓǈõāƙƪǆǃå ǉîǋ Ɲǆí Ɨǒïươǃå è
 Ąǚǒāõ ĄƓƙƿā ûïƺƙƪǒā úǄǂǆ ßåïƞǗå åîǋ ÿǂǃā ÜƗǒǆƪïǃå(Chryssy POTSIOU, 

2006). Ƽ þöƶǆûõƓǈǆǃå ǉîǋ  Ɨǒƙơƙǃå Ɨǒǈƕǃå ǑƼ óǀǈ ÿǆ ǑǈƓƶƙ Ǚ ÿƓǈāǒǃå ǑƼ
 ýǂƓƬǆǃå ïƛǂá ÿǂǃā ÜƗǒƪƓƪǕå ûïõǃå ƗǂƕƬā ßƓƕïǌǂǃåā Ɨƕîƶǃå ǉƓǒǆǃå ýƛǆ ƗǒƪƓƪǕå
 íƓǒíðƓƕ Ǒƙǃåā Ɨǒǆƪïǃå ïǒƹ Ɨǒǆǈƙǃåā õõƤǆǃå ïǒƹ ƴǒïƪǃå ïươƙǃå ÿƵ ƗǆƞƓǈǃå ƗǒƑǒƕǃå
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ǒƓƽǈǃå çïåíȒåā ÜƗƿƓõǃå èåíåíǆǗ ƗƞƓơǃå íåíðƙ Ɠǋāǆǈ ýíƶǆƓè  āƗƞǃƓƶǆǃå ̪ ïāïǆǃå þƓơíðåā
  .èƓǈƓưǒƽǃå ýǂƓƬǆā ÿá Ǚã ÿƓǈāǒǃå ǑƼ Ɨǒǆƪïǃå ïǒƹ ûõƓǈǆǃå ƗǄǂƬǆǃ Ǒǀǒǀơǃå þƞơǃå

èƓǆāǄƶǆǃå óǀǈ æƕƪƕ Ɠǌǆƞơ ïǒíǀƙ æƶƮǃå ÿǆ ̪ ííƵ ÿá ïíǀǒ çïǒƤǕå ƗǈāǓå Ǐƙơā
 åïƤâǆ èíǒƬ Ǒƙǃå ÿǂƓƪǆǃå ííƵ ƴƕï ÿǆ æïƓǀǒ Ɠǆ ÿƓǈāǒǃå ǑƼ Ɨǒǆƪïǃå ïǒƹ ÿǂƓƪǆǃå

Ƽ.ÿǂƪǆ ÿāǒǄǆ Ǒǃåāơƕ ïíǀƙ Ǒƙǃåā ßƓǈƕ óǒƤåïƙ ăá ÿāí ÿǆ ÿƓǈāǒǃå Ǒ  
 ÿǆ ïíǀƙ ƗơƓƪǆ ǏǄƵ Ɨǒǆƪïǃå ïǒƹ ûõƓǈǆǄǃ íǒíƞǃå ýǒƞǃå ïíǀǒā)1000- 1500 (

çíơåāǃå Ɨǒǈǂƪǃå ƗƶõǀǄǃ ƴƕïǆ ïƙǆ ̪ āúǈƮƙ  Ɨǒǆƪïǃå ïǒƹ ûõƓǈǆǃå(èƓǒƑåāƬƶǃå)  ǑƼ
:÷åāǈá Ɨƶƕïá Ǐǃã ÿƓǈāǒǃå 

- ǃå ýƤåí Ɨǒǆƪï ïǒƹ ûõƓǈǆ.Ɨǒïươǃå ûõƓǈǆ 
-  Ɨǒïươǃå èƓõõƤǆǃå ÿǆư Ɨǒǆƪïǃå èƓõõƤǆǃå êïƓƤ Ɨǒǆƪïǃå ïǒƹ ûõƓǈǆǃå

.Ɨǈǒíǆǃå îāƽǈ Ɨǀõǈǆ āá Ɨƶƪåāǃå 
-  ǑƼ ƗǒǄơƓƪǃå Ɨǀõǈǆǃå) ƗǒǄơƓƪǃå Ɨǀõǈǆǃå ýƤåí Ɨǒǆƪïǃå ïǒƹ èƓǈõāƙƪǆǃå

.(ƗǆƓƶǃå ƗǒǂǄǆǃå ÿāǈƓƿ ÿǆư ÿƓǈāǒǃå 
- ûõƓǈǆǃå  èåî ûõƓǈǆǃå ǑƼ ýƓơǃå āǋ Ɠǆǂ ÜûõƓǈǆǃå ǉîǋ êïƓƤ Ɨǒǆƪïǃå ïǒƹ

 ÿǆ Ɠǋïǒƹā èƓƕƓƺǃå ûõƓǈǆ ÜƗǒƵƓǈƮǃå ûõƓǈǆǃå ýƛǆ ÜóƓƤǃå èƓǆåíƤƙƪǙå
 ĂïƤǕå ûõƓǈǆǃå(Chryssy POTSIOU, 2006) . 

 

      
) ЭЫІ1ϞϽЧЮϝϠ (ϣуϚϜнЇЛЮϜ ) ϣугЂϽЮϜ ϽуО сжϝϡгЮϜ :( ϣГГϷгЮϜ ХАϝзгЮϜ ев 
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2.2.  ƕƨƏƑǐǁä çƑǐƏäĀƪƴǁä)Slums of Despair( 
Ǐǋā ÿǂƓƪǆǃå çïƓǌǈǆǃå Ǒƙǃåā ƓǌǒƼ ƴưāǃå ǑƑǒƕǃå èƓǆíƤǃåā ƗǒƪƓƪǕå ǑƼ Ɠǆǌǀǒïõ 
Ǐǃã Üïāǋíƙǃå èǆǒƿáā ǏǄƵ Ǒưåïá ïǒƹ ƗǂāǄǆǆ Ǚā þƪƙǒ þǒöǈƙǃƓƕ ǑƼ õǒõƤƙǃå 
ïǀƙƽǒā Ǐǃã èƓǆíƤǃå ƗǒƪƓƪǕå ïǒƹā ƴưƓƤ ĂǕ ÿǒǈåāƿ ƗǒƕƓƿï  )The 

International Bank for Reconstruction & Development, 2008(̪ 
:Ɠǌơǆǚǆ ðïƕá ÿǆ Ǒƙǃåā 

V  ƴƿåāǆǃå çïǒõƤǃå ïǒƹā ƗƕƪƓǈǆǃå ßƓǈƕǄǃ. 
V ƗƽƮǃå ïǒƹ ƗǒƵïƬǃå. 
V þåíƶǈå ûƼåïǆǃå èƓǆíƤǃåā ƗǒơƮǃå. 
V ƗƼƓƛǂǃå ƗǒǈƓǂƪǃå ÜƗǒǃƓƶǃå ÿǂƓƪǆǃåā ïǒƹ ƗǆƑǚǆǃå. 
V úāïöǃå .ƗƑǒƪǃå ƗǒíƓƮƙƿǙå 
V .ÿǆǕå þåíƶǈå 

 ïƮƓǈ çƋƬǈǆ ïƕƙƶƙā Ɨǒïāǌǆƞ ǏƼ ƗƪƑƓǒǃå èƓǒƑåāƬƶǃå êîƓǆǈ Ăíơå çïǋƓǀǃå Ɨǈǒíǆ ǑƼ
ïƮǆ ̪ ǑǌƼ ĄƓǒǈåïǆƵ çïāǋíƙǆǃå ûõƓǈǆǃå ÿǆ ̪  éǒơ ƗơƓƪǆǃå Ɨǀǒư Ɨǒǈǂƪǃå ǑǈƓƕǆǃƓƼ

 Ǐǃã çíơāǃå ƗơƓƪǆ ýƮƙ50 ƴƕïǆ ïƙǆ ̪Ǐǋā Ʈåāǆǃåā õāïƬǄǃ ƗƽǃƓƤǆā ýƓơǃå ƗƑǒƪ èƓƽ
 ƗǒïƓǆƶǆǃå.ƗǒƑƓƬǈǗåā  ā ǑǂƕƬ āǌƼ þöƙǈǆ ïǒƹ Ɨǒǈǂƪǃå èƓƶǆƞƙǃå ǉîǌǃ Ǒǈåïǆƶǃå Ɲǒƪǈǃå

 ÿǆ ƓǌưïƵ ëāåïƙǒ Ɨǆǒǀƙƪǆ ïǒƹā Ɨǀǒư ÷ïåāƬǃåā þơåðƙǆā2- 4 ïƙǆ ̪ƗƼƓưã  ǏǃãǊǈá 
 ÿǆ Ɨǀõǈǆǃå ǏǈƓƶƙā .íǒǃå ƴưāƕ ƓǌǒǄƵ ßǚǒƙƪǙå þƙ ƓǌǆöƶǆƼ Ǒưåïǖǃ çðƓǒơ íƞāƙ Ǚ
 ßåïưƤǃå èƓơõƪǆǃåā Ɨơāƙƽǆǃå èƓƹåïƽǃå þåíƶǈå æƕƪƕ ƗǒƑǒƕǃå éāǄƙǃå ýíƶǆ ÷Ɠƽƙïå

ƗƑǒƪǃå Ɨǒƙơƙǃå Ɨǒǈƕǃåā ǑơƮǃå úïƮǃå ýǂƓƬǆā ̪ ǑƼ ƗǆƓǆǀǃå ƴǆƞǃ ƴǆƞƙ ïƕǂá íāƞā ƴǆ
.ƓǌǒƼ çïǋƓǀǃå Ǒǃå ïöǈǃƓƕā ƗǒƬǒƶǆǃå úāïöǃå Ƽ ïƮƓǈ çƋƬǈǆ ÿƓǂƪ þöƶǆ ƓƼāïö ÿāǈƓƶǒ

 éǒơ ƗƕƶƮ ƗǒƬǒƶǆ ÿǆ çïƪǕå ýƤí õƪāƙǆ ƸǄƕǒ100 :300 Ɠǌǒǈƞ ̪ Ǐǈíƙ ƴǆ
ǃþƓƵ ýǂƬƕ Ɨǀõǈǆǃå ǑƼ ǑơƮǃåā ǑǆǒǄƶƙǃå ĂāƙƪǆǄ̪   ýǂƓƬǆǃå èǙíƶǆ ƴƽƙïǒā

 Ɨǆǒïƞǃå ýíƶǆ ÷Ɠƽƙïå Ɠǋðïƕá ÿǆ ýƶǃā ƗǒƵƓǆƙƞǙå ÜýǆƓǂ)2007(. 
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 āíǃå ýāƓơƙāæāǄƪá þåíƤƙƪå Ɨǃ ýǚơǗå æāǄƪáā íǒíƞƙǃå ăïươǃå ǑƼ èƓǒǄǆƵ ïǒāõƙǃå 
ƗǂïƓƬǆǃƓƕ ûõƓǈǆǃå ǉîǌǃ ƴǆ çíƵ èƓǌƞ Ɠǌǈǆ ðƓǌƞǃå ăïåíǗå Ǒǆāǂơǃå ̪ÿƓǂƪǃåā 

èƓǆöǈǆā ƴǆƙƞǆǃå Ǒǈíǆǃå ÿāƓƶƙǃƓƕ ƴǆ èƓǆöǈǆǃå Ɨǒǃāíǃå üǃîā úíǌƕ ûǒƪǈƙ ïǒƼāƙā 
èƓǆíƤǃå Ɨǈƪơǆǃå ƗǀõǈǆǄǃ.  

 
) ЭЫІ2 ϽЊϝж ϢϓЇзв ϤϝуϚϜнЇК :(сТ ϢϽкϝЧЮϜ 

3.  ƕǆǐìǄ éíĀǄǆ) æîƢƑƻǁä çƑǐƏäĀƪƴǁäĂïƑƸǆƓ( 
 íǒíƞ þāǌƽǆ ÿƵ ïƕƶƙ Ǒƙǃå èƓǒƑåāƬƶǃå êîƓǆǈ Ăíơå Ǒǋ çïƤƓƽǃå èƓǒƑåāƬƶǃå ïƕƙƶƙ
çƓǒơǃå þåíƶǈåā ïǀƽǃåā ñâƕǃå þǒǋƓƽǆ ǊƙƓǒõ ǑƼ ýǆơ Ăîǃåā èƓǒƑåāƬƶǃå Ǐǈƶǆǃ úǄƙƤǆā ̪

Ǌƕ Ɨõǒơǆǃå úāïöǃåā ÿƓǂǆǃå çíǒǃā çïǋƓöǃå ǉîǋ ÿá ÿƵ èïƕƵ Ǒƙǃåā ̪ ā ÿá ÿǂǆǒ Ǚ
 úǒïƶƙǃ åííơǆ ïƓǒƶǆ ƴưǈèƓǒƑåāƬƶǃå Ǌơưāǈ āá ̪ ǉåïǈ ƓǆíǈƵ ǊƼïƶǈ ÿá ÿǂǆǒ ÿǂǃā
Ǒǀǒǀơǃå Ǌƶưāā Ǌƶƿāǆƕ ̪ ÿá ëïƙƿå ǑǃƓƙǃƓƕāèƓǒƑåāƬƶǃå ǀǄƶƙǆƗ  āǆǈǃå èǙíƶǆ ƗƵïƪƕ

ǑǈƓǂƪǃå ̪ǒƤáā ăíƓƮƙƿǙå āǆǈǃåāƗƶƪåāǃå èƓơƓƪǆǄǃ ăíïƽǃå þåíƤƙƪǙå åï (Levy, 
2009) .þǃƓƶǃå ǑƼ çïǒƕǂ ƗǆƮƕ üïƙ ÿĊíǆƙǆǃå ÿǒïƬƶǃå ÿïǀǃå ÿã ̪ Ǒơåāưǃå ïƬƙǈƙ éǒơ

Ɨǒïươǃå Ɨǒǆǈƙǃå āá ïāõƙǃå ǊƕƬǒ Ǒǈåïǆƶǃå íåíƙǆǙå ƠƕƮáā ̪ ǏǄƵ ïǒƛƋƙǃå Ǌǃ ÿƓǂ åîǋ ýǂ
ƗǆƓƵ ƗƽƮƕ ƗǒƑǒƕǃåā ƗǒíƓƮƙƿǙåā ƗǒƵƓǆƙƞǙå ƗǆåíƙƪǙå ̪ ƗƽƮƕ ƓǈƙƓǒơ ǏǄƵ üǃîǂā

 ÿǆ ƗƽǄƙƤǆ ïāƮ ǑƼ ÿǂǃā ÜþǃƓƶǃå ÿǆ ÿƓǂǆ ýǂ ǑƼ ïƬƙǈå ăïươǃå āǆǈǃƓƼ .ƗƮƓƤ
ƗǒƪƓǒƪǃåā ƗǒíƓƮƙƿǙå èåïǒƺƙǃå Ǒƙǃå üǃî ƴƞïǒ ā ÜïƓƬƙǈǙå ÷åāǈá ̪ ǑƼ Ɨƕƹïǃå Ǐǃåā

ýāƮơǃå  ßƓưāưǃå ÿƵ çíǒƶƕ ƗǒơƮ ƗƑǒƕ ǑƼ çïǀƙƪǆǃå çƓǒơǃåā ýưƼǕå ÿǂƪǃå ǏǄƵ
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 åîǃ Ýÿíǆǃå ýƤåí Ɨơāƙƽǆǃå ßåïưƤǃå èƓơƓƪǆǃå þåíƶǈåā Ɨǀǒưǃå ÿǂƓƪǆǃåā þƓơíðǙåā
 ƠƕƮá åîǋǑǄƕǀƙƪǆǃå ăïươǃå þǒǆƮƙǃå ǑƼ ƗǒƪƓƪǕå èƓǒíơƙǃå íơá ÿǆ (Sthle, 
2008).  ïƕƙƶƙāăðƓƺǈƕ Ɨǈǒíǆǃ ăïươǃå õõƤǆǃå êïƓƤ çïƤƓƽǃå èƓǒƑåāƬƶǃå  Ăíơå

ƗǒƑåāƬƵ Ɨǀǒïõƕ ÿǂǃā ÿǂƪǄǃ Ɨƛǒíơǃå êîƓǆǈǃå ̪Ǒƙǃåā èîƤá ǑƼ Ɠǌǆāǌƽǆ ƓǌǄǂƬā þƓƶǃå 
óƓƤǃåā  ĄƓǋƓƞƙå  ĄƓƮƓƤ  ĄƓƽǄƙƤǆā ƓǆƵ āǋ úïƓƶƙǆ ǊǒǄƵ èƓǒƑåāƬƶǄǃ ǑƼ þǃƓƶǃåÝ éǒơ Ɠǌǈá 
èåî ƴƕƓõ óƓƤ úāïöā ƗǒíƓƮƙƿå ƗǒƵƓǆƙƞåā ƗǒƑǒƕā ƗƽǄƙƤǆ óƙƤƙ ƓǌƙǄƶƞ 

óƑƓƮƤƕ íïƽǈƙ ÿƵ Ɠǌƕ ïǒƛǂ ÿǆ ýāí þǃƓƶǃå Ɠǌǆǋá: 
-  çïƤƓƽǃå èƓǒƑåāƬƶǃå ýƛǆƙðïƕá èƓǒǄǆƵ Ɨǒǆǈƙǃå Ɨǒǈåïǆƶǃå ÿǂǃā çïāƮƕ ïǒƹ Ɨǒǆƪï ̪

ĂíơȒåā ƝƑƓƙǈ üǄƙ èƓƕǄǀƙǃå èåïǒƺƙǃåā Ǒƙǃå èïǆ Ɠǌƕ ƗǒǄǆƶǃå ƗǒõǒõƤƙǃå Ɨǒāǆǈƙǃåā ǑƼ 
Ɠǒƕǒǃ ýǂƬƕ þƓƵ ǏƼā Ɨǈǒíǆ ăðƓƺǈƕ ýǂƬƕ .óƓƤ 

- ßƓǈƕ ïƤƓƼ úǄǂǆā ̪éǒơ Ǐǆƪ ǑƼ ïǒƛǂ ÿǆ ûõƓǈǆǃå èƓǒƑåāƬƶƕ ïāƮǀǃå ̪ ǑǌƼ
ýƛǆƙ èƓǒǈƓǂǆã èåïíƿā ƗǆǒöƵ ̪èåîā ýƓǆƞ ïƕƶƙ ÿƵ ƗǒƮƤƬ ƓǌǒǈõƓƿ ûāƽƙ 

ƴǒïƓƬǆǃå ƗǒǈƓǂƪǗå Ɨǒǆāǂơǃå Ǒƙǃå Ǚ ýƛǆƙ .ƓǌǒǈõƓƿ 
- ǑƼ ôƶƕ ÿƓǒơǕå þƙǒ ýǆƓƶƙǃå ƴǆ ôƶƕ ÿǆ ǉîǋ ûõƓǈǆǃå ƗǒƑåāƬƶǃå ƓǌǈƋǂā ûõƓǈǆ 

èåî ƗǒƵïƬ þƹï ƓǌƙƽǃƓƤǆ ̪éǒơ þƙǒ Ɠǋíǒāðƙ ûƼåïǆǃƓƕ ƗǒǆíƤǃå ýāåðƙā ƓǌǒƼ ƗõƬǈǕå 
ƗƽǄƙƤǆǃå  ƗƵāǈƙǆǃåā ÜǏƕǒïƶǃå)2015(. 

 
) ЭЫІ3сϚϜнЇЛЮϜ сжϜϽгЛЮϜ нгзЮϜ ϤϝкϝϯϦϜ :(  ϣзтϹгЮ рϽЏϳЮϜ БГϷгЮϜ Ϭϼϝ϶

рϾϝПзϠ 
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) ЭЫІ4 БГϷгЮϜ Ϭϼϝ϶ ϣуϚϜнЇЛЮϜ ХАϝзгЮϜ :(рϽЏϳЮϜ  ϣзтϹгЮрϾϝПзϠ 

1.3. æîƢƑƻǁä çƑǐƏäĀƪƴǁä îĀǊõ üǄäĀƳĀ åƑƓƨà  
- ßāƪ  úƶư Ǐǃã ƗƼƓưã ÜƗǒïươǃå èƓõõƤǆǃå ýƤåí ǑưåïǕå èǙƓǆƶƙƪå çïåíã

 êïƓƤ ßƓǈƕǄǃ Ɨǆöǈǆǃå ƴǒïƓƬǆǄǃ ƗƶƕƓƙǆǃå èƓǒǄǆƵ ǑƼ ƗǒƕƓƿïǃå Ɨǃāíǃå çðǌƞá
 õǒõƤƙǃå ƗơǄƮǆ) çíǆƙƶǆǃå èƓõõƤǆǃåǑǈåïǆƶǃå Ü2012.( 

-  þǂơǃå þƓöǈ ǑƼ ƗǒƪƓǒƪā Ɨǒïåíã èǙāơƙ çíƶƕ Ɠǋïāïǆ Ɨƞǒƙǈ èƓõõƤǆǃå îǒƽǈƙ ïƤƋƙ
 íāƞā þíƵ üǃîǂā ÜƓǒƕǒǃ ǑƼ ƗǒõǒõƤƙǃå ƗǒǄǆƶǃå ïåïǀƙƪå þíƵ ǑƼ æƕƪƙ ÜƓǒƕǒǃ ǑƼ
 ƴƪāƙǃå èƓǒǄǆƵā Üþǒöǈƙǃåā õǒõƤƙǃå èƓǒǄǆƵ Ǌƞāƙ Ɨǒǆǒöǈƙ èƓǒƞǒƙåïƙƪåā èƓƪƓǒƪ
 èƓǒƪƓǒƪ ÿá ƗƮƓƤā Ɠǌƙǒǆǋá Ăíǆā èƓõõƤǆǃƓƕ ÿõåāǆǃå üåïíå þíƵā ÜǑǈåïǆƶǃå

Ǆơǆ ÿǂƙ þǃā Ɨǒðǂïǆ èǈƓǂ õǒõƤƙǃå ǑƼ Ɨǃāíǃå ÿǒǈõåāǆǃå ýǋƓƞƙ Ǐǃã Ăíá Ɠǆǆ ÜƗǒ
 ÜƗƶǆƞ) Ɨǒǆƪïǃå ïǒƹ ûïõǃƓƕ ßƓǈƕǃåā ƓǌƙƽǃƓƤǆā èƓõõƤǆǄǃ2014.( 

-  ýǀǈƙǃå Ɨǃāǌƪā Ɨǈǒíǆǃå ÿǆ æïǀǃåā ÜƗǈǒíǆǃå ýƤåí ÿǂƪǆ ǏǄƵ ýāƮơǃå ƗƕāƶƮ
 ííïƙ ÿāí Ɨǈǒíǆǃå êïƓƤ Ǐǃã ýƓǀƙǈǙå ƗǒǄǆƵ ǑƼ íƵƓƪ ƗƮƓƤǃå èǚƮåāǆǃå ïƼāƙā

 ÜéǃƓƛǃå ýǒƞǃå ÷āïƬǆ)2009.( 
-  ýƓǆǋȒåā ƗǒƪǒƑïǃå ÿíǆǃå ǑƼ ƗǒơƮǃåā ƗǒǆǒǄƶƙǃåā ƗǒïƓƞƙǃåā ƗǒïåíǗå èƓǆíƤǃå ðǂïǆƙ

 çïõǒƪā ÜƗǈǒíǆǃå Ǐǃã úǒïǃå ÿǆ çïƞǌǃåā ƗǃƓõƕǃå ýíƶǆ ÷Ɠƽƙïå ǑƼ þǋƓƪ Üúǒïǃå
 Ɨǒïươ ôåïá íāƞā þíƵā ÿíǆǄǃ ƗǒíƓƮƙƿǙå çíƵƓǀǃå ÿǆ úƶư Ýõƽǈǃå ÷Ɠõƿ

å ăïƓƬƙƪǙå æƙǂǆǃå) ƗǒǄƕǀƙƪǆǃå ƗǒǆǈƙǄǃ ÜǑǈõāǃ2008.(  
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2.3.  æîƢƑƻǁä çƑǐƏäĀƪƴǂǁ ƕǄƑƴǁä ƞǄǘǄǁä 
 èßƓƞ ăðƓƺǈƕ Ɨǈǒíǆǃ ăïươǃå õõƤǆǃå êïƓƤ çïƤƓƽǃå èƓǒƑåāƬƶǃå èƓƞƓǒƙơǙ ƗǒƕǄƙ

ƗǒƪƓƪǕå ǊƙƓƕǄõƙǆā ÿƓƪǈǗå ̪ Ǒƙǃå ƗǒƵƓǆƙƞǙåā ƗǒíƓƮƙƿǙå ǊƙƓơāǆõ ÿƵ çïƕƶǆā
 ûõƓǈǆǃå ǉîǌǃ ƗǒƕƓƞǒã çïöǈ ǏƼā .ƗǒǈåïǆƵ ƗǄǂƬǆ Ɠǌǈāǂ þƹï Ɠǌǀǒǀơƙ ÿƵ Ɨǃāíǃå èðƞƵ
 Ɨǃāíǃå ïāíƕ ƗǈïƓǀǆ ÿƓǂƪǗå ƗǄǂƬǆ ýơ ǑƼ ƗǆǋƓƪǆǃå ǑƼ ïǒƕǂǃåā ýƓƶƽǃå ïāíǃå Ɠǌǃ ÿƓǂ

ǒƙåîǃå íïåāǆǃå ǏǄƵ èíǆƙƵå Ɠǌǈāǂ ǑƼ ĂïƤǕå èƓƵƓõǀǃåā æǈåāƞǃƓƕ þåðƙǃǙå ÿāí Ɨ
ƗǈǒíǆǄǃ ăïươǃå õõƤǆǃå ýƤåí ƴƕƙǆ āǋ Ɠǆƕ ÿåïǆƶǃå ƗǒǄǆƵ ǑƼ çíǆƙƶǆǃå ƗǒõǒõƤƙǃå̪ 

íåíƶƙƪå üǃî Ǐǃã ƗƼƓưã Ϝ ÷ƓưāǕå ÿǒƪơƙā ýǂƓƬǆǃå ýơ ǑƼ ƗǂïƓƬǆǄǃ ÿõåāǆǃ
ƗǒƑǒƕǃåā ƗǒƬǒƶǆǃå ̪ ǑƼ Ɨƕƹïǃå Ǐǃã ǊƶƼíǒ ăîǃåā ƓǌǈƵ ïǒƕƶƙǃåā èåîǃå ûǒǀơƙ ǑƼ Ɨƕƹïǃåā

ƓƙǈǗåƗǒǆǈƙǃåā ïǒāõƙǃå èƓǒǄǆƵ ǑƼ ƗǆǋƓƪǆǃåā êçïƤƓƽǃå èƓǒƑåāƬƶǃƓƼ .  Ǒǋ Ɨǆƞïƙ
ƓǌƮǀǈǒ Ɠǆāǋ þǒöǈƙǃåā þǒǄƪǃå õǒõƤƙǃå ÿƓǂ ÿȒåā ƓǌǒǈõƓƿ èƓƞƓǒƙơǙ ƗƿíƓƮ ̪ Ǐǋā

ǒǄƵ āǋ Ɠǆǆ ïƕǂå ýǂƬƕ õƓƬǈǃåā ƗǒāǒơǃƓƕ Ɨǆƶƽǆ ûõƓǈǆǊ Ɨǒƞîāǆǈǃå ûõƓǈǆǃå ǑƼ ̪
 Ǌƕ ðǒǆƙƙ Ɠǆ þǋá ÿá üǃî Ǐǃã ƗƼƓưȒåāǆǃå ǉîǋûõƓǈ Ɨǒǈåïǆƶǃå  ÿǆ ǊǄǆơƙ Ɠǆǃ ƗǆƑƓǀǃå

 õǒõƤƙǃå èǙƓƞǆ ǑƼ ƗƵāǈƙǆā çíǒíƞ ïƓǂƼá úǒưƙ ÿá ÿǂǆǒ óƑƓƮƤā Ơǆǚǆ
Ǒǈåïǆƶǃå þǒǆƮƙǃåā  ÜǏƕǒïƶǃå)2015(. ÿǆƼ  ǏǄƵ èǒïƞá Ǒƙǃå èƓƪåïíǃå ýǚƤ

 èƓǒƑåāƬƶǄǃ þǒǒǀƙǃå èåïƬâǆǄǃ ƓǀƼāā ăðƓƺǈƕ Ɨǈǒíǆǃ ăïươǃå õõƤǆǃå êïƓƤ èƓǒƑåāƬƶǃå
 ýǚƤ ÿǆ ûõƓǈǆǃå ǉîǌǃ ƗǆƓƶǃå Ơǆǚǆǃå óǒƤǄƙ ÿǂǆǒ ǊǈƎƼ Ɠǀƕƪǆ Ɠǋïǂî þƙ Ǒƙǃå

:ƗǒǃƓƙǃå æǈåāƞǃå 
- ƕǐôǐôƢƗǁäĀ ÛƕǐǆäîǄƴǁä åǆäĀƜǁä : Ɨƕƪǈ67 þƙ ǑǈƓƕǆǃå ǉîǋ ÿǆ %ƓǋâƓƬǈã  ǑƼ

 Ɨƕƪǈ ÿá ƗƮƓƤā ÜßƓǈƕǄǃ ƗƕƪƓǈǆ ƴƿåāǆ88 ǑưåïǕå ǉîǋ ÿǆ %çðƓǒơ èåî  ƗǒƵïƬ
 Ɨƕƪǈ ÿáā ÜƓǌƕƓơƮǕ93 ƗǒƑƓǈƕ íƵåāǀƕ ƓǌƕǄƹá ǑƼ þðƙǄƙ ÿǂƓƪǆǃå ǉîǋ ÿǆ %

 .ƗǒõǒõƤƙā āèðǒǆƙ ûõƓǈǆǃå ǉîǌǃ ƗǒƑƓǀǄƙǃå Ɨǒǈåïǆƶǃå ƗƑǒƕǃå ïǒǒƓƶǆƕ èƓƽƮåāǆā 
ƗƕƪƓǈǆ ƴǆ èƓƞƓǒƙơå çïƪǕå ƗǒƕǒǄǃå ƓǌƙƓǒƮāƮƤā ǊƙƼƓǀƛā ̪ÿǆ éǒơ íǒíơƙ 
èƓƹåïƽǃå ƗǆƓƶǃå ƗƮƓƤǃåā  èåïƓƬƙƪǚǃ çïƓǆƶǃå æƙǂǆ ƴǆ ÿāƓƶƙǃƓƕ ĂðƓƺǈƕ ƗƶǆƓƞ)
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 ÜƗǒƪíǈǌǃå2007(.  āƝǒƪǈǃå Ǒǈåïǆƶǃå íƑƓƪǃå ǑƼ õƕƙïǆ ûõƓǈǆǃå ǉîǋ ïāƓơǆƕ 
Ɨǂïơǃå ƗǒƪǒƑïǃå ûïõǄǃ Ɨƶǒïƪǃå õõƤǆǃƓƕ ăïươǃå Ɨǈǒíǆǃ ăðƓƺǈƕ þǒƪïƙā Ɠǋíāíơ 
ƗǒƞïƓƤǃå .ÿǂǆǒā þǒƪǀƙ ÷åāǈá Ɲǒƪǈǃå Ǒǈåïǆƶǃå Ǒǃå ÿǒƵāǈ ÿǒǒƪǒƑï :Ɲǒƪǈǃå 
Ǒǈåïǆƶǃå þöƙǈǆǃå ̪Ɲǒƪǈǃåā Ǒǈåïǆƶǃå ïǒƹ þöƙǈǆǃå. 

 
 

) ЭЫІ5 БГϷгЮϜ Ϭϼϝ϶ ϣуϚϜнЇЛЮϜ еЪϝЃгЮϜ :(рϽЏϳЮϜ  ϣзтϹгЮрϾϝПзϠ 

-  :ƕǐƳƑǄƗƜǗä åǆäĀƜǁä ƸǄƕ Ɨǒǆƪïǃå ïǒƹ ûõƓǈǆǃƓƕ çïƪǕå þƞơ õƪāƙǆ6.85%̪ 
 āƗƕƪǈ 88 %ÿǆ ÿƓǂƪ üǄƙ ûõƓǈǆǃå ïƕƙƶƙ þǌƼāïö ƗǒíƓƮƙƿǙå ƗǒƵƓǆƙƞǙåā 

çíǒƞ ̪ÿáā Ɠǆ íǒðǒ  ĄǚǒǄƿ ÿƵ 83 %íāƶƙ ûõƓǈǆǃå ǉîǋ ÿƓǂƪ ÿǆ þǌƙǆƓƿã ƗǒǄƮǕå 
Ɨǈǒíǆǃ ÜăðƓƺǈƕ éǒơ åāǄǀƙǈå Ɠǌǈǆ åāǌƞƙåā ûõƓǈǆǄǃ Ɨǒǆƪïǃå ïǒƹ ̪åāíǒƬā  þǌǈǂƓƪǆ
ƓǌǒƼ .ýíǒā ǏǄƵ üǃî ïåïǀƙƪå æǄƹá ÿǒǈǂƓƪǃå ßƓǒơǕƓƕ Ǒƙǃå åāíǒƬ ƓǌǒƼ þǌǈǂƓƪǆ. 
 Ɠǆá èǄǂƬƼ ƗǒǆǒǄƶƙǃå ƗǃƓơǃå82 èǚǋâǆ ÿāǄǆơǒā ÿǒǆǄƶƙǆ % ĂðƓƺǈƕ ƗƶǆƓƞ)

 ÜƗǒƪíǈǌǃå èåïƓƬƙƪǚǃ çïƓǆƶǃå æƙǂǆ ƴǆ ÿāƓƶƙǃƓƕ2007( . 

  
) ЭЫІ6 :( ϣуϳЋЮϜм ϣугуЯЛϧЮϜ ϤϝвϹϷЮϜАϝзгЮϝϠХ ϣуϚϜнЇЛЮϜ 
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-  :ƕǐìƑƬƗƽǗä åǆäĀƜǁäûõƓǈǆǃå ǉîǋ ÿƓǂƪǃ ƗǒíƓƮƙƿǙå úāïöǃå ïƕƙƶƙ ̪ ƗƮƓƤā
 ÿá Ǐǃã ïöǈǃƓƕ88 Ǒƙåîǃå ýǒāǆƙǃƓƕ þǌǈǂƓƪǆ åāíǒƬ ûõƓǈǆǃå ǉîǋ ÿƓǂƪ ÿǆ %

ííƵ üǃîǂ .ƗǒƮƤƬǃå çïíǀǆǃåā ÿǆ ÿƓǂƪ üǄƙ ûõƓǈǆǃå ÿāǈǌƙǆǒ ÿǌǆǃå ƗǒïåíǗå 
ƗǒïƓƞƙǃåā ƗƮƓƤǃå Ɨƕƪǈƕ ôƶƕā ÿǆ ÿƓǂƪ üǄƙ ûõƓǈǆǃå ýǆƶǒ ǑƼ ÷Ɠõǀǃå þƓƶǃå 
Ɠǆǈǒƕ þǌưƶƕ ïƤǓå èǈƓǂ Ǌǃ ǉíïåāǆ Ɨǒƙåîǃå ƗƮƓƤǃå.  ûõƓǈǆǃå üǄƙ Ǒǃå ïöǈǃƓƕā

÷āǈƙǃå íƞƙ ǑƼ èǙƓǆƶƙƪå ǑưåïǕå ̪ÿǂƪǃƓǂ èƓǆíƤǃåā ƗǒïƓƞƙǃå ƗǒƼƓǀƛǃåā 
ƗǒơƮǃåā ƗǒǆǒǄƶƙǃåā- þƹï Ɠǌǈá èƓǆíƤ ƗƮƓƤ- Ǒƙǃåā ïƕƙƶƙ ǑƼ ƓǌǄƞ èƓǆíƤ 
ûƼåïǆā Ɨǒāǒơ ïƼāƙƙā .ƗƮƓƤ ƗǂƕƬ ûïõǃå Ɨƕƪǈƕ 52.74 %Ǒƙǃåā ôƶƕ Ɠǌǈǆ 
úāƮïǆ ̪Ɠǌƕā èåïǆǆ çƓƬǆǃå çíǆƵáā çïƓǈǗå. ïƼāƙ Ǐǃã ƗƼƓưã èƓǆíƤ ßƓƕïǌǂǃå 
Ɨƕƪǈƕ 81.80 %ǏǄƵ ƗƵðāǆ üǄƙ ûõƓǈǆǃå ̪èƓǆíƤā Ɨǒîƺƙǃå ǉƓǒǆƕ æïƬǃå çïƼāƙǆ 
Ɨƕƪǈƕ 60.84.% 

 
 

) ЭЫІ7ϣуϚϜнЇЛЮϜ ХАϝзгЮϝϠ ϣтϼϝϯϧЮϜ ϤϝвϹϷЮϜм ФϽГЮϜ :( 
 

 ƗǒƵïƬ êïƓƤ Ɠǌǈāǂǃ ýǂƓƬǆǃå ÿǆ íǒíƶǃå ǏǈƓƶƙ ûõƓǈǆǃå ǉîǋ ÿƎƼ üǃî ÿǆ þƹïǃƓƕā
 ƗǄƛǆƙǆ ƓǌƙƓƪƪâǆā Ɨǃāíǃå çðǌƞá ÿƵ Ąåíǒƶƕā Ɨǒïươǃå èƓõõƤǆǃåǑƼ ǑǃƓƙǃå: 

- ƗƪƓǒƪ  ƗǒõǒõƤƙǃå èƓǌƞāƙǃå ÿƵ çíǒƶƕ Ɠǋāǆǈ ƗƵïƪā ûõƓǈǆǃå ǉîǋ Ǌƞāƙ
 ǑưåïǕå èǙƓǆƶƙƪƓƕ ûǄƶƙǒ ƓǆǒƼ ƗƮƓƤā ÜƗǒǈåïǆƶǃå ƗƑǒƕǄǃ Ɨǆöǈǆǃå Ɨǒǈåïǆƶǃåā

.Ɨǒïươǃå èƓõõƤǆǃå êïƓƤ èåïƓǀƶǃå ûāƪ þǒöǈƙā 
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-  ßƓǈƕƕ üǃîā ÜèƓõõƤǆǃå êïƓƤ ßƓǈƕǃå þǒöǈƙ ÿƋƬƕ çïíƓƮǃå èƓƶǒïƬƙǄǃ ƗƽǃƓƤǆǃå
ÿāí ÿǂƓƪǆǃå  .ßƓǈƕǃå óǒƤåïƙ āá èƓǈāîá ǏǄƵ ýāƮơǃå 

-  Ɨǒāǒơǃå íïåāǆǃå èåî ǑưåïǕåā ƗǒƵåïðǃå ǑưåïǕå ǏǄƵ úơðǃå ƗƪƓǒƪ
 ïïưā ÜƗƑǒƕǄǃ éāǄƙ ǑƼ ýƛǆƙƙ çïǒõƤ ƗǒƑǒƕ íƓƶƕá ǊǈƵ þƞǈǒ Ɠǆā ÜƗǒƶǒƕõǃåā

.þƓƶǃå íƓƮƙƿǚǃ 
-  ǑƼ æƕƪǒ ßåíāƪǃå ïƓƕǓå ǏǄƵ íƓǆƙƵǙåā ǑơƮǃå úïƮǃå èƓǆíƤ þåíƶǈå

 ïǖǃ éāǄƙƗǒƵåïðǃå Ǒưå ̪Ɨǒïươǃåā.  
-  ƗǒǄƶƽǃå èƓƞƓǒƙơǙå ƴǆ þßǚƙǒ ýǂƬƕ ßƓǆǃåā ßƓƕïǌǂǃå èƓǆíƤ ǑƼ óǀǈǃå

 ûõƓǈǆǃå üǄƙ ÿƓǂƪǃ ÜƗƶǆƞ)2014(.  
 

 
) ЭЫІ9 ϣуϚϜнЇЛЮϜ ХАϝзгЯЮ ϣуϡЯЃЮϜм ϣуϠϝϯтшϜ ϤϜϽІϕгЮϜ :( 

рϾϝПзϠ ϣзтϹгЮ рϽЏϳЮϜ БГϷгЮϜ Ϭϼϝ϶ 
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ƕƬǘƢǁä 
 āǆǈǃå çïǋƓö úǒƮāƙ āá ƗǒƑåāƬƶǃå ƠǄõƮǆ ûǚõã ÿá Ɲƙǈƙƪǈ Ǌƙƪåïí ûƕƪ Ɠǆǆ

Ǒǈåïǆƶǃå  ûǆƶƙǃå ÿāí ƗǒƑåāƬƶǃƓƕǑƼ  āơǈ çïƬƓƕǆ çïǂƼ Ǌƞāǒ æïƿ ÿƵ ƓǌǆǌƼā Ɠǌƙƪåïí
 ÿá ÷āưāǆǃå åîǋ ûƓǒƪ ǑƼā ÜèƓǒǈƓǂǆǗåā èƓǒƕƓƞǒǘǃ çïöǈǃå Ɨǒåíƕǃå ÿǆ ýƙǀǒā èƓǒƕǄƪǃå

ƙƽǒ íǒƓơǆ úƮāƕ çïǋƓöǃå ǉîǋ úƮā þƓǂơá ÿāí ǑǆǄƵ æāǄƪƋƕ ƓǌƙƬƿƓǈǆǃ ýƓƞǆǃå Ơ
 ÿƓǂƪǗå) āá (Ǒǆƪïǃå ïǒƹ ÿƓǂƪǗå) Ǒǋ çïǋƓöǃå ǉîǌǃ Ɨǒǆƪƙ ýưƼáā ÜƗǀƕƪǆ
 ÷Ɠõǀǃå āá (Ɨǃāíǃå) þƓƶǃå ÷Ɠõǀǃå ýƤíƙ ÿāí ƴǆƙƞǆǃå õƓƬǈ ÿǆ èƞƙǈ Ɠǌǈāǂǃ (Ǒƶǆƙƞǆǃå

 .óƓƤǃååāƞ ƗƼƓǂ ÿǆ èƓǒƑåāƬƶǄǃ Ǒǈåïǆƶǃå āǆǈǃå Ɨƪåïí þǌǆǃå ÿǆ ǑǃƓƙǃƓƕā ƗǀǄƶƙǆǃå Ǌƕǈ
 ÿǆ ǑƪƓƪá ßðƞǂ ǊõƓǆǈáā ǊǃƓǂƬá íǒíơƙ ĄƓưǒá æƞǒā ǉāǆǈā ǉïāǌö ýǆåāƵā æƓƕƪƋƕ
 ýǆƓƶƙǃå ƗǒǈƓǂǆã Ăíǆā ûõƓǈǆǃå üǄƙ Ɨǀǒǀơ ǏǄƵ úïƶƙǄǃ ïƕǂá ƗƮïƼ Ơǒƙƙ éǒơƕ Ɨƪåïíǃå
 èƓƪåïíǃå ǑƼ çíǒíƞ ĄƓƿƓƼá Ơǒƙƙ Ɨǒƛơƕ æïƓƞƙā êîƓǆǈǂ Ɠǌǈǆ çíƓƽƙƪǙåā ÜƓǋïǒāõƙā Ɠǌƶǆ

ǃå Ɨǒǈåïǆƶǃå .ƗǒǄƕǀƙƪǆǃåā Ɨƛǒíơ ñƓƪǕå Ǌǈá ǏǄƵ ǑǈƓƪǈǗå íƶƕǃå ïƓƕƙƵǙå ÿǒƶƕ ƓǈîƤá åîȒåā
 óƤǄƙƙ çïƤƓƽǃå èƓǒƑåāƬƶǃå Ɨǒǆǋá óƤǄǈ ÿá ÿǂǆǒ ǊǈƎƼ ûõƓǈǆǃå üǄƙ þǌƼ ǑƼ ñƓǒǀǆǃåā

:ƗǒǃƓƙǃå þǒǀǃå ǑƼ 
-  ƕǐǆäîǄƴǁä ƕǄǐƾǁä :ƕ ûõƓǈǆǃå ǉîǋ þǋƓƪƙ ÿƓǂƪǗå ƗǄǂƬǆ ýơ ǑƼ ïǒƕǂā ýƓƶƼ ïāí

çïāƮƕ Ɠǌǈá āǃā  ā çïƬƓƕǆ ïǒƹ ïǒƹƗǒǆƪï  ĄƗƮƓƤ  ƴǆ ƗǈïƓǀǆǃƓƕ Ɨǃāíǃå ïāí
 ĂïƤǕå èƓƵƓõǀǃåāÿƓǂƪǗå ýƓƞǆ ǑƼ ƗƮƮƤƙǆǃå ̪ üǃîā èíǆƙƵå Ɠǌǈāǂ ǑƼ
Ɨǒƙåîǃå íïåāǆǃå ǏǄƵ.  ïƓƕƙƵƓƕāǃå ǉîǋ ǑƼ ñǂƶǒ Ăîǃåā ýǒíƕǃåā êîāǆǈǃå ûõƓǈǆ

ǃå ƗǒíƓƮƙƿǙåā ƗǒƵƓǆƙƞǙå úāïöǃå ÿƵ ïƕƶƙ ƗǒƑƓǀǄƙ ƗǒǈåïǆƵ ƗƑǒƕ ǊƙƓǒõ Ɨǒǀǒǀơ
ƓǌǈƓǂƪǃ ̪ÿƎƼ ƓǌǒǄƵ öƓƽơǃå Ɠǌǈǒƪơƙā Ɠǋïǒāõƙƕ ïƕƙƶǒ ïƛǂá Ăāíƞ ÿǆ ýƤåíǆǃå 
.ĂïƤǕå 

 

- ƕǐƳƑǄƗƜǗä ƕǄǐƾǁä : èåî Ɨǒǈǂƪǃå ǑǈƓƕǆǄǃ ƗǒƵƓǆƙƞǙå Ɨǆǒǀǃå ǑƼ ðǂïƙƙ Ǒƙǃåā
Ɨƶƽǈǆǃå ̪ þǌƙƑǒƕ ǉƓƞƙ ƗǒǃāâƪǆǃƓƕ ïāƶƬǃƓƕāƗǒǈƓǂǆȒåā  Ǒƙǃå ýǂƓƬǆǃå ýơā Ɠǋïǒāõƙ

 ûõƓǈǆǃå üǄƙ ÿƓǂƪ ÿǒƕ ƗǂïƓƬǆǃå ýǚƤ ÿǆ üǃîā þǌǌƞåāƙ ǑƼ þǌƙǚǂƬǆ ýơ
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 þƓǆðǃ þǋîƤá ǑƼ üǃî Ơưƙǒā ÜƗơƓƙǆǃå íïåāǆǃå íāíơ ǑƼ þǌƙƓƞƓǒƙơå ƗǒƕǄƙā
 Ɨǒíïƽǃå íāǌƞǃå ǑƼ ýƛǆƙǆǃå Ǒƙåîǃå ßƓƽƙǂǙå üāǄƪā Ɨǒǆǒöǈƙǃå þǌƙåïíƿā çïíƓƕǆǃå

ƞǗåā þǌǈǂƓƪǆ ßƓƬǈǗ.Ɨǀõǈǆǃå ƓǌƞƓƙơƙ Ǒƙǃå èƓǆíƤǃå ïǒƼāƙǃ ƗǒƵƓǆƞǃå èåßåï 
 

- ƕǐìƑƬƗƽǗä ƕǄǐƾǁä : ǉîǌǃ Ǌǈá éǒơ Ąåïǒíǀƙ Ɠǋïǒíǀƙ þƙǒ Ǚ ƗǒíƓƮƙƿå Ɨǆǒƿ ûõƓǈǆǃå
ǑǈāǈƓǀǃå ïǒƹ Ɠǌƶưā æƕƪƕ Ɠǌǈǆ çíƓƽƙƪǙå āá ĄƓǒǀǒǀơ ̪ăāơƙ éǒơ  ÿǆ íǒíƶǃå

 ƗõƬǈǕåā çïǒƺƮǃå èƓƵƓǈƮǃåƗǒƞƓƙǈǗå  ƗõƬǈǕå ƴǆ ƗǃíƓƕƙǆ èƓƿǚƶƕ õƕƙïƙ Ǒƙǃå
ÿíǆǃå ǑƼ Ɨǒǆƪïǃå ƗǒíƓƮƙƿǙå ̪ ƗǒǃƓƶǃå ƗǒïƬƕǃå ƗƿƓõǄǃ ĄƓǆǌǆ Ąåðǂïǆ ýƛǆƙ Ǒƙǃåā

ƗǄƑƓǌǃå èåïíǀǃåā ̪ óïƼā çíǒíƞ Ɨǒïươ ðǂåïǆ ûǄƤǃ ýƓƞǆǃå Ơǒƙƙ Ǒƙǃåā
.ƗǒíƓƮƙƿǙå ƗǒǆǈƙǄǃ ƗǒïƓǆƛƙƪå 

 ǉîǋ Ɨǒǆǋá ïƓƕƙƵǙå ÿǒƶƕ îƤǕå æǄõƙǒ Ăîǃå ïǆǕåÿǂǆǒ úǒǂ ƗƼïƶǆā ûõƓǈǆǃå  ÿá
ïǒƮƿ Ǒǈǆð Ăíǆƕā íǌƞ ýƿƋƕ ƗǆƑǚǆ ƗǒǈåïǆƵ Ɨǒƶǒƕõ ƗƑǒƕ ïǒƼāƙ ǑƼ þǋƓƪƙ  þƙ Ɠǆ åîå

 Ɠǌƶǆ ýǆƓƶƙǃå ā Ɠǌǌǒƞāƙ ǑƼ ǏǄƛǆǃå Ɨǒïươǃå çïāƮǃƓƕ Ɨǒǈåïǆƶǃå ƓǌƙƑǒƕ ïǒāõƙ ƗƼƓǂ
 Ɨǒǈåïǆƶǃå Ɠǌƕǈåāƞ Ɠǌƶǆ ýǆƓƶƙǄǃ ƝǋƓǈǆā èƓƪƓǒƪ Ǐǈƕƙā .ƗǒíƓƮƙƿǙåā ƗǒƵƓǆƙƞǙåā ÿāǂǒ
úåïƙƵǙåā ýāƕǀǃå ƗǒǄơǆǃå ƓǌƙƓƶǆƙƞǆƕ ƓǌǒƼ ƓǒƪƓƪá Ąåïāơǆ ̪ Ǐǃã ƗƼƓưã ƗǂïƓƬǆǃå áíƕǆ
 Ɨǒƶǆƙƞǆǃå çíƓǒǀƕçïåíã  úåïõǖǃ ƗǄǆƓƬā ÜƗǒƼƓƽƬǃåā çßƓƽǂǃåā çïíǀǃƓƕ þƪƙƙ ƗǒǄơǆ Ɨǒǆāǂơ

 èƓƑǒǌǃå èǙƓơǃå ôƶƕ ǑƼā ÜƗǒǆāǀǃå èƓƑǒǌǃå ýƕƿ ÿǆ þƵíǃƓƕ ƗǃāǆƬǆā ÜƗǒǄơǆǃå Ɨǒǈƶǆǃå
.Ɨǒǃāíǃå  

 āÿá ýǆƓƶƙǃå þƙǒ ûõƓǈǆǃå ǉîǋ ƴǆ Ɨǒǆǈƙǂ ƗǄǆƓǂƙǆ ÿǆ ýǂǃåā ßðƞǃå ÿǒƕ ýƞá ûǒǀơƙ 
ÿðåāƙǃå ÿǒƪơƙ ÿǒƕ ƗƑǒƕǃå ǆƶǃåƗǒǈåï èƓǆíƤǃåā Ɨǌƞ ÿǆ ƗǆƓƶǃå ̪ÿǒƕā èƓƞƓǒƙơǙå èåî 
ƗǒāǃāǕå ÿƓǂƪǄǃ ûõƓǈǆǃƓƕ ÿǒǒǄơǆǃå ĂïƤá Ɨǌƞ ÿǆ ƗǒƑåāƬƶǃå.  
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ƲƜäîǄǁä 
ƕǐƓîƴǁä ƲƜäîǄǁä 

]1[ ) .Ɨǒƪíǈǌǃå èåïƓƬƙƪǚǃ çïƓǆƶǃå æƙǂǆ ƴǆ ÿāƓƶƙǃƓƕ ĂðƓƺǈƕ ƗƶǆƓƞ2007 .(
ĂðƓƺǈƕ Ɨǈǒíǆ õõƤǆ êïƓƤ èƓǒƑåāƬƶǃå Ɨƪåïí  ƗǆƓƶǃå Ɨƪƪâǆǃå.ûƼåïǆǃåā ÿƓǂƪǚǃ 

]2[ ) .ÿƓơǒï íǆơǆ çíƓƹ2008 ƗǒǄƵƓƼ ǏƼ ƗǒƑåāƬƶǃå ûõƓǈǆǃƓƕ ßƓǀƙïǙå èƓǒǄǆƵ .(
.çïǋƓǀǃå ÜƗǒïƓǆƶǆǃå Ɨƪíǈǌǃå ÜçïǋƓǀǃå ƗƶǆƓƞ .èƓõõƤǆǃå îǒƽǈƙ 

]3[ ) .Ɨƶǆƞ ðǒðƶǃåíƕƵ ƗǒơƙƼ2010 .Ɨǒïươǃå èƓõõƤǆǃå ǏƼ ûƼåāǈǃå çíƵƓƿ .(
.Ɨǒƪíǈǌǃå èåïƓƬƙƪǚǃ çïƓǆƶǃå æƙǂǆ :ĂðƓƺǈƕ 

]4[ ƙƼ) .Ɨƶǆƞ ðǒðƶǃåíƕƵ Ɨǒơ2014 ïǒƹ ÿƓǂƪǗå çïǋƓöǃ ƗǒǄǒǄơƙ Ɨƪåïí .(
 Ɨǈǒíǆ ƗǃƓơ :ƗǒƕǒǄǃå ÿíǆǃƓƕ ăïươǃå õõƤǆǃå êïƓƤ ǑǆƪïǃåăðƓƺǈƕ .çïǋƓǀǃå ƗƶǆƓƞ .

.ÿåïǆƶǃåā éāơƕǃå ƗǄƞǆ :çïǋƓǀǃå 
]5[ ) .Ǐƕǒïƶǃå Ɨƶǆƞ ðǒðƶǃåíƕƵ ƗǒơƙƼ2015 ûõƓǈǆ ƴǆ ýǆƓƶƙǃå ƝǋƓǈǆ .(

çïǋƓǀǃå .Ǐǆƪïǃå ïǒƹ ÿƓǂƪǗå.çïǋƓǀǃå ƗƶǆƓƞ : 
]6[ ) .Ǐǈåïǆƶǃå õǒõƤƙǃå ƗơǄƮǆ2012 .éǃƓƛǃå ýǒƞǃå èƓõõƤǆ ôïƵ .(

ăðƓƺǈƕ.Ǐǈåïǆƶǃå õǒõƤƙǃå ƗơǄƮǆ : 
]7[ ) .Ɨǒƪíǈǌǃå èåïƓƬƙƪǚǃ çïƓǆƶǃå æƙǂǆ2009 éǃƓƛǃå ýǒƞǃå ÷āïƬǆ .(

 ) èƓõõƤǆǄǃ2000- 2025  õǒõƤƙǃå ƗơǄƮǆ :ĂðƓƺǈƕ .ĂðƓƺǈƕ çïưƓơ õõƤǆ (
.Ǐǈåïǆƶǃå 

]8[ ǆöǈ íǆơǆ èƓǆƶǈ) .ýǆƓǂ ǏǆƓƪ Ɠǌǆā ŸåíƕƵ ÿƓǆǒǄƪ ïơƪā Ǐ2007 .(
 ûƼåāƙǆǃå ÿƓǂƪǘǃ êîāǆǈǂ ƗǒƑåāƬƶǃå ûõƓǈǆǃå Ɨǒǆǈƙā ïǒāõƙǑƼ ïƮǆ-  ƗǃƓơ Ɨƪåïí

.ïǋðǕå ƗƶǆƓƞ :çïǋƓǀǃå .çïǋƓǀǃƓƕ ïƮƓǈ çƋƬǈǆ Ɨǀõǈǆ 
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The causality relationship between Money Supply and GDP in 
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òƢǂǄǁä 

 íƓùƮƙƿǙå ǑùƼ Ɨùǃāåíƙǆǃå  íāùǀǈǃå ôïùƵ ÿǒùƕ Ɨùƿǚƶǃå Ɨùƶǒƕõ íǒíơƙ Ǐǃã Ɨƪåïíǃå ǉîǋ èƼíǋ
 çïùùùùùƙƽǃå ýǚùùùùùƤ ƗùùùùùǒïƓƞǃå ïƓƶùùùùùƪǕƓƕ ǑǃƓùùùùùǆƞǗå ǏùùùùùǄơǆǃå ƝƙƓùùùùùǈǃåā ûǒùùùùùưǃå þāǌƽǆǃƓùùùùùƕ ǑùùùùùƕǒǄǃå

)1980-2014 ïƓùùùõǗå ôåïƶƙùùùƪå ýǚùùùƤ ÿùùùǆ üùùùǃîā ÜƓùùùǌǄǒǄơƙā ( íùùùǒíơƙā Ɠùùùǌǃ ăïùùùöǈǃå
 ǑùùƼ ýùùǆƓǂƙǃå ǉƓùùƞƙå ƗùùƼïƶǆǃ üïƙùùƬǆǃå ýùùǆƓǂƙǃå ïƓùùƕƙƤå Ɨùùƪåïíǃå èǆíƤƙùùƪå Üéùùơƕǃå ƗǒǃƓǂùùƬå
 ÿǒùùùƕ Ɨǒƕƕùùùƪǃå ûǚùùùƶǄǃ ïùùùƞǈåïƹ ýùùùƤǈå ïƓùùùƕƙƤå Ɠùùùưǒá èǆíƤƙùùùƪåā ýùùùǒāõǃåā ïǒùùùƮǀǃå Ăíùùùǆǃå
 ÿǒùùùùƕ üïƙùùùùƬǆ ýùùùùǆƓǂƙ íāùùùùƞā þíùùùùƵ Ɠùùùùǌǈǆ ƝƑƓùùùùƙǈ çíùùùùƵ Ǐùùùùǃå Ɨùùùùƪåïíǃå  èǄùùùùƮāƙā ÜƓùùùùǌƙåïǒƺƙǆ

ƓùùƙǃƓƕā Ɠùùǌƙåïǒƺƙǆ) ǊùùƞƙǆǄǃ Ǒƙåîùùǃå ïåíùùơǈǙå ïƓùùƕƙƤå èǆíƤƙùùƪå ǑǃVAR (ƗǒùùưïƼ ïƓùùƕƙƤǙ 
 îã ǑǃƓùùùǆƞǗå ǏùùùǄơǆǃå ƝƙƓùùùǈǃå ǏùùùǄƵ íāùùùǀǈǃå ôïùùùƶǃ ïǒƛƋùùùƙ íāùùùƞā Ǐùùùǃå ïǒùùùƬƙ Ǒùùùƙǃåā Ɨùùùƪåïíǃå
 ÜǏùùǄơǆǃå ƝƙƓùùǈǃå ǏùǄƵ ƴùùƪåāǃåā ûǒùưǃå ǏǈƶǆǃƓùùƕ íāùùǀǈǃå ôïùƶǃ ïǒƛƋùùƙ íāùƞā þíùùƵ èƞƙǈƙùƪå

Ɨǒƕƕùùùƪ ƗùùƿǚƵ íāùùùƞā Ǐùùǃå ïùùƞǈåïƹ ïƓùùùƕƙƤå ïǒùùƬǒ Ɠùùǆǂ  ƝƙƓùùùǈǃåā íāùùǀǈǃå ôïùùùƵ ÿǒùùƕ ƗǒùùƪǂƵ
 ÿá Ǐùùǈƶǆƕ ǏùùǄơǆǃåGDP  Ăðùùƶǒā Üñùùǂƶǃå ñǒùùǃā íāùùǀǈǃå ôïùùƵ ǏùùƼ ïƛâùùǆǃå ïùùǒƺƙǆǃå āùùǋ

 .ǏùùùǄơǆǃå ǊùùùƞƙƓǈ ýùùùǆƞǆ õƽǈùùùǃå ýǂùùùƬǒ Ăîùùùǃå ǑùùùƕǒǄǃå íƓùùùƮƙƿǙå Ɨùùùƶǒƕõ Ǐùùùǃå üùùùǃî éùùùơƓƕǃå
 ïíƓùùƮǆ ƴùùǒāǈƙ ǑùùƼ ƗùùǒǄƵƓƼ èåî Ɨùùǒíǀǈā ƗùùǒǃƓǆ èƓùùƪƓǒƪ ÷Ɠùùƕƙå çïāïùùưƕ Ɨùùƪåïíǃå ǏùùƮāƙā

Ǚå ǑƼ ýƤíǃå Ăāƙƪǆ ÿǆ ƴƼïǃå ýƞå ÿǆ ǑƼïƮǆǃå íƓƮƙƿǙå ÷Ɠõƿ ïǒāõƙā ǑƕǒǄǃå íƓƮƙƿ
.ǏǄơǆǃå ƝƙƓǈǃå ǑƼ ǊƙǆǋƓƪǆ 
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Abstract:  The objective of this research is to examine the 

relationship between money supply Libyan economy and GDP per 

capital during the period (1980-2014) and analysis, and through 

review of the theoretical framework and its identification 

problematic research study used a co-integration test to see the 

direction of integration in short and long term also used Angel 

Granger test of the relationship of causality between the variables, 

the study reached several conclusions, including the absence of a 

joint integration between variables and therefore used (VAR) to 

test the study hypothesis, which indicates the presence of the 

impact of money supply to GDP, It concluded there This study 

aimed to determine the relationship between the money supply in 

the is no impact for  money supply narrow and wide on the gross 

domestic product, as well as, the Granger test indicates that there is 

causal relationship between money supply and gross domestic 

product̪ thus GDP is the variable influencing the money supply, 

and attributed the researcher to the nature of the Libyan economy, 

which is an oil the overall domestic product. The recommendation 

of the study is the need to follow the effectiveness of fiscal and 

monetary policies to diversify income sources in Libyan economy 

and development of the banking sector for increasing the level of 

its contribution to GDP                                                                        

:ƕǄìƾǄǁä 
 Ɨùùùǒƽǒǂ úùùùǄƙƤƙā Ɨùùùǃāí ăá ǑùùùƼ ăíƓùùùƮƙƿǙå ïåïǀƙùùùƪǙå ûùùùǒǀơƙ Ǐùùùǃå Ɨùùùǒíǀǈǃå ƗùùùƪƓǒƪǃå úíùùùǌƙ
 ýāåíùùƙǃå íùùƶĈǒā ÜíùùǄƕ ĂǕ ƗǒíƓùùƮƙƿǙå ƗǒùùƪƓǒƪǃå úāïùùöǃå úǚƙƤƓùùƕ ƗùùƪƓǒƪǃå ǉîùùǋ þåíƤƙùùƪå
 ïåïǀƙùùƪǙå āùùƞǈ ǊƙùùƪƓǒƪ Ǌùùǒƞāƙ ǑùùƼ ăðùùǂïǆǃå üùùǈƕǃå ƓǌǆíƤƙùùƪǒ Ǒùùƙǃå ƗǒùùƪǒƑïǃå çåíǕå ăíùùǀǈǃå

ǃ ǏùùùƼā Üăíùùùǀǈǃå Ǒùùùƙǃå èƓƕāƶùùùƮǃåā ýǂƓùùùƬǆǃå ÿùùùǆ ƗùùùƵāǆƞǆ ÿùùùǆ ăíùùùǀǈǃå þƓùùùöǈǃå ǏǈƓùùùƶǒ Ɠùùùǒƕǒ
ÜƓǌǈǒƕ ÿǆ íǀǈǃå ôïƵ ôïƙƶƙ ïƓùƬƙǈå ÿùǆ þƹïùǃå ǏùǄƵ ƗùǒïƓƞƙǃå úïƓùƮǆǃå ßåíá Ɨùǒíāíơǆ

 Ǚã Ăïùǀǃåā ÿíùǆǃå þùöƶǆ ǑùƼ ƗùǄǆƓƶǃå ƗùǒïƓƞƙǃå úïƓùƮǆǄǃ èǙƓùǂāǃåā ÷āïùƽǃå ÿǆ ïǒƕǂ ííƵ
ƑƓƕðǃ ƗùǄǆƓǂƙǆ ïùùǒƹ èƓǆíùƤ þíùǀƙ ýåðùƙ Ǚ Ɠùǌǈá ÿǒùùƕā ÷āïùƽǃå ÿǒùƕ õƕïùǃå èƓùùǒǈǀƙ ÿá Ɠùǆǂ ÜƓùǌǈ
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 ûåïāǕå ûāùùƪ úƶùùư ÜƗǄǆƶƙùùƪǆ ïùùǒƹ ýåðùùƙ Ǚ èùùǈïƙǈǙåā èƓǂƕùùƬǃå ûùùǒïõ ÿùùƵ úïƓùùƮǆǃå
 þāùùùǀǒ Ǒùùƙǃåā ýùùƞǕå ïǒùùƮƿ ÿƓùùǆƙƑǙå ƴùùǆ ýùùùǆƓƶƙǃå þƙùùǒ ǊùùǒƼā ǊùùƪǒƪƋƙ Ɨùùƛåíơǃ üùùǃîā ƗùùǒǃƓǆǃå

ǃå áíùƕ íùƿā ÜçïǒùƮƿ Ɨǒǈǆð èåïƙƽǃ èƓƵåíǒã çíƓǌƬ ïåíƮƎƕ ăðǂïǆǃå úïƮǆǃå ǑùƼ Ɠùǌƕ ýùǆƶ
 Ɨǈùùùƪ2007  ƗùùùǒǃƓǆǃå ûåïāǕå ûāùùùƪ úƶùùùư üǃîùùùǂā Ɨƽǒƶùùùư ƗùùùƪƓǒƪǃå ǉîùùùǋ ýåðùùùƙ Ǚ üǃîùùùǃ

 èǙāåíùùùƙǃå ôƓùùùƽƤǈåā ǊùùùǒƼ Ɨùùùƞïíǆǃå èƓǂïùùùƬǃå ííùùùƵ ƗùùùǄǀǃā ÜßƓùùùƬǈǗå ïāùùùõ ǑùùùƼ ǊùùùǈǕ ǑùùùƕǒǄǃå
 ÜïùưƓơǃå èùƿāǃå ǑùƼ íƓùƮƙƿǙå ǏùǄƵ ăíùƞǃå ïǒƛƋùƙǃå ÿùƵ Ąåíùǒƶƕ ǊǄƶƞǒ ăîǃå ïǆǕå ÜƓǌǒǄƵ

Ăíǃ ǑƼïƮǆǃå ǑƵāǃå úƶư  æǄõǃå èơƙ ƴƑåíāǃå Ɨƕƪǈ ÷ƓƽƙïƓƕ ǊƪƓǒƿ ÿǂǆǒ Ăíǃå íåïƼǕå
 íāùǀǈǃå ÿùǆ ĄǙíùƕ üāǂùƮǃå þíƤƙùƪƙ Ǒùƙǃå èƓƵāƼíùǆǃå Ɨƕùƪǈ ÷Ɠùƽƙïå üǃîùǂ íāùǀǈǃå ôïùƵ Ǐǃã

 íāùùùùǀǈǃå ôïùùùùƵ Ǐùùùùǃã ƗùùùùǒïƓƞǃå ƴùùùùƑåíāǃå Ɨƕùùùùƪǈ èùùùùƺǄƕ îã ÜçïùùùùưƓơǃå Ɨùùùùǒƿïāǃå51.7 Ɨǈùùùùƪ %
1995 Ü43.3 Ɨǈùùƪ %1998  Ɨǈùùƪ çåíǕå èåïùùƬâǆ æùùƪơ2007  ÿȒåā æùùƪǈǃå ǉîùùǋ ýùùǂ

 ǊùƙƓƕƙïǆ æơùƪǃ üāǂùƮǃå ÿāǆíƤƙùƪǒ ăîùǃå þƓùƶǃå ÷Ɠõǀǃå Ǒƽöāǆ èƓƕƙïǆ Ǒǋ ƓǌǄǆƞǆ ǑƼ
 íåïùùùùùƼǕå ÿùùùùùǆ ýùùùùùǒǄƿ ííùùùùùƵ ÿǒùùùùùƕ Ąåíùùùùùƞ íāíùùùùùơǆ üāǂùùùùùƮǃå þåíƤƙùùùùùƪå ýåð Ǚā úïƓùùùùùƮǆǃå ÿùùùùùǆ

.èƓƪƪâǆǃåā 
 ýǚùùƤ Ɠùǒƕǒǃ ǑùƼ ăíƓùùƮƙƿǙå āùǆǈǃå ǏùǄƵ ăíùùǀǈǃå ýāåíùƙǃå ïùƛá Ɨùùƪåïí çïāïùư éùơƓƕǃå Ăïùǒā

) çïƙƽǃå1980-2014.( 

 :ƕƨäîìǁä ƕǂǀƪǄ 
 ăíƓùùƮƙƿǙå āùùǆǈǃå ǏùùǄƵ ăíùǀǈǃå ýāåíùùƙǃå ïùùƛá ÿƓùǒƕ ýǚùùƤ ÿùùǆ Ɨùƪåïíǃå ƗǄǂùùƬǆ íùùǒíơƙ ÿùǂǆǒ
 ǊõƓùƬǈ ýùǒāǆƙ ǑùƼ õƽǈùǃå ǏùǄƵ íǆƙƶǒ Ǒƶǒï íƓƮƙƿå ǑƼ ǑǃƓǆƞǙå ǏǄơǆǃå ƝƙƓǈǃå ǑƼ ýƛǆǆ
 ïíùƮǆǃå åîǋ ÿǆ ǏƙƋƙǒ Ăîǃå ƗǒƕǈƞǙå ƗǄǆƶǃå ÿǆ ăíǀǈǃå ǑõƓǒƙơǙå ÿå éǒơ ăíƓƮƙƿǙå

 Ĉǒ.ǑƕǒǄǃå ăíǀǈǃå ýāåíƙǃå ǑƼ Ɨǀƛǃå ïíƮǆ íƶ 

ƕƨäîìǁä ƕǐǄǉà : 
 ÿǆǂƙƗǒǆǋá Ɨùƪåïíǃå  ƗùǒǈƓǂǆá Ăíùǆ ǑùƼ ïǒƛƋùƙǃå úíùǌƕ ăíùǀǈǃå ýāåíùƙǃå ǑùƼ ïùǒƺƙǃå þåíƤƙùƪå

.ăíǀǈǃå ôïƶǃå ǑƼ þǂơƙǃå ƗƪƓǒƪ þåíƤƙƪƓƕ ăíƓƮƙƿǙå āǆǈǃå ǏǄƵ 
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:ƕøøƨäîìǁä ùìøøǉ  ûǒùùưǃå ǏǈƶǆǃƓùùƕ ăíùùǀǈǃå ôïùùƶǃå ïǒƛƋùùƙ ƗùùƼïƶǆ Ǐùùǃå Ɨùùƪåïíǃå úíùùǌƙm1 
 ƴùùƪåāǃå ǏǈƶǆǃƓùùƕ ăíùùǀǈǃå ôïùùƶǃåām2  ƗùùǒïƓƞǃå ïƓƶùùƪǕƓƕ ǑǃƓùùǆƞǗå ǏùùǄơǆǃå ƝƙƓùùǈǃå ǏùùǄƵ

GDP. 

:ƕøøƨäîìǁä ƕǐøøƮîƺ ) íāùùǀǈǃå ôïùùƵ ÿǒùùƕ Ɨǒƕƕùùƪ ƗùùƿǚƵ íùùƞāƙ Ǚm1m2,  ǏùùǄơǆǃå ƝƙƓùùǈǃåā (
ƗǒïƓƞǃå ïƓƶƪǕƓƕ ǑǃƓǆƞǙåGDP. 

çƑƨäîìǁä :ƕƾƓƑƨǁä 
 ƕøøøƨäîìMiller,1991)( íāùùùǀǈǃå Ɨùùùǒǆǂ ÿǒùùùƕ Ɨùùùƿǚƶǃå ïƓùùùƕƙƤƓƕ Ɨùùùƪåïíǃå ǉîùùùǋ ýǚùùùƤ þƓùùùƿ Ü

 ýùǆƓǂƙǃå ïƓùƕƙƤå ýǚùƤ ÿùǆ ýùǒāõǃå Ăíùǆǃå ǑùƼ çíùƑƓƽǃå ïƶùƪā Ǒǀǒǀơǃå ýƤíǃå ƴǆ Ɨǃāåíƙǆǃå
 ýǚùƤ ǑùǂǒïǆǕå íƓùƮƙƿǙå èƓùǈƓǒƕ ǏùǄƵ åíƓùǆƙƵå  ƗǒƕƕùƪǄǃ ïƞǈåïƹ ýƤǈå ïƓƕƙƤåā üïƙƬǆǃå

) çïùùùùùƙƽǃå1959-1987 èåïùùùùùǒƺƙǆ ÿǒùùùùùƕ Ɨǒƕƕùùùùùƪ ƗùùùùùƿǚƵ íāùùùùùƞā Ǐùùùùùǃå Ɨùùùùùƪåïíǃå èǄùùùùùƮāƙā Ü(
 ÜƗùƪåïíǃå(þƑøøǉì ÛðĀîƗƳĀøøƓ) ƕøøƨäîì  ÿǒùùƕ Ɨùùƿǚƶǃå Ɨùƶǒƕõ íùùǒíơƙ Ǐùǃå Ɨùùƪåïíǃå ǉîùùǋ èƼíùǋ

) çïùùùƙƽǃå ýǚùùùƤ ăïùùùƑåðƞǃå íƓùùùƮƙƿǙå ǑùùùƼ ǑǃƓùùùǆƞǗå ǏùùùǄơǆǃå ƝƙƓùùùǈǃåā íāùùùǀǈǃå Ɨùùùǒǆǂ1970-
2005ƗǒùùùƮǒƤƬƙǃå èåïƓùùùƕƙƤǙå ßåïƞƎùùùƕ Ɨùùùƪåïíǃå èùùùǆƓƿ íùùùǀǃā (  ýùùùǆƓǂƙǃåā ïíùùùǀǆǃå êîāùùùǆǈǄǃ

 ÿǆ íơåā ǉƓƞƙå èåî Ɨǒƕƕƪ ƗƿǚƵ íāƞā Ǐǃå Ɨƪåïíǃå èǄƮāƙā Üïƞǈåïƹ ïƓƕƙƤåā üïƙƬǆǃå
 íāǀǈǃå ôïƵ Ǐǃå ǑǃƓǆƞǗå ǏǄơǆǃå ƝƙƓǈǃåm1  Ǐùǃå ǑǃƓùǆƞǗå ǏùǄơǆǃå ƝƙƓùǈǃå ÿùǆ üǃîùǂā

 íāùùǀǈǃå ôïùùƵm2 ÜÛìƴøøƨÛîƑƜƟ) ƕøøƨäîì2005:(  ƴùùƑåíāǃå ïāùùõƙ Ɨùùƪåïíǃå ǉîùùǋ èùùǃāƓǈƙ
å ûǄƤ) Ɨùǒíǀǈǃå çíùƵƓǀǃå ǑùƼ çïƛâùǆǃå ýùǆåāƶǃå Ɨùƪåïí ýǚùƤ ÿùǆ ǑǈƓǈƕǄǃå íƓƮƙƿǙå ǑƼ (íāǀǈǃ

 íāùùùǀǈǃå ôïùùùƵ ǑùùùƼ ăíùùùǀǈǃå úƵƓùùùưǆǃå ƗǆǋƓùùùƪǆ Ăíùùùǆ ýǚùùùƤ ÿùùùǆ ƴùùùƑåíāǃå ïāùùùõƙ Ɨùùùƪåïíā
 ÿåðùùùǒǆā ƝƙƓùùùǈǃå ǏùùùǄƵ ƓùùùǆǋïǒƛƋƙ Ăíùùùǆā ƗǒƼïùùùƮǆǃå ôāïǀǃƓùùùƕ ûùùùǄƶƙǆǃå úƵƓùùùưǆǃå Ɨùùùƪåïíā

å ýāùùùƮǕå ǏƼƓùùùƮ ïùùùƛá Ɨùùùƪåïí üǃîùùùǂ ÜèƓƵāƼíùùùǆǃå ïǒƛƋùùùƙā Ɨùùùǒíǀǈǃå çíùùùƵƓǀǃå ǏùùùǄƵ ƗùùùǒƕǈƞǙ
 ïƶùƪ ƴùǆ ƗǃāǒùƪǄǃ ïāùǌǆƞǃå ýǒùưƽƙ ÿǒùƕ Ɨùƿǚƶǃå ïǒíùǀƙƕ éùơƓƕǃå þƓùƿ Ɠùǆǂ ÜƓùǌǒǄƵ ÿƓùǆƙƑǙå
 Ɨƕùƪǈ ÿǒùƕ Ɨùƿǚƶǃå ïǒíùǀƙ Ǐùǃå ƗƼƓùưǗƓƕ ÜǑùǀǒǀơǃå ǑǃƓùǆƞǗå ǏùǄơǆǃå ƝƙƓǈǃåā ƗǈƑåíǃå çíƑƓƽǃå

 ƴǆ ƴƑåíāǃå ǑǃƓǆƞã Ǐǃã (ǏǄǂǃå) ôƑƓƽǃåā ǑǆåðǃǗå ǑõƓǒƙơǙå æùǄõǃå èùơƙ ƴùƑåíāǃå Ɨƕƪǈ
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 èùùùùǈƓǂ Ɨùùùƿǚƶǃå ÿå Ǐùùùǃå Ɨùùùƪåïíǃå èǄùùùƮāƙā ÜƗùùùǈƑåíǃå çíùùùƑƓƽǃå ïƶùùùƪā ƴùùùƑåíāǃå ǑǃƓùùùǆƞã Ǐùùùǃã
 Ɨùùǆǒƿ ÿå Ɠùùǆǂ ƗǒƼïùùƮǆǃå ƴùùƑåíāǃå ǑùùƼ þǌǃåāùùǆá ïƓǆƛƙùùƪå ÿāǄùùưƽǒ Ǚ ÿǒǒǈƓùùǈƕǄǃå ÿáā Ɨƽǒƶùùư
 ǑùùùƼ  ƗƕǃƓùùùƪ ôāïǀǃƓùùùƕ ûùùùǄƶƙǆǃå úƵƓùùùưǆǃå þǒùùùƿ èùùùǈƓǂ Ɠùùùǆǈǒƕ Ɨƽǒƶùùùư ăíùùùǀǈǃå úƵƓùùùưǆǃå

 āǈƪ æǄƹá.Ɨƪåïíǃå èå 

   :(ƕǐìƾǆǁä ƲǐǄƑƜǄǁä) ƑǐƓǐǁ Ǐƺ ƕǐìƾǆǁä ƕǂƗǀǁä îĀôƗ 
  çïíùùƮǆǃå Ɨùùǒíǀǈǃå ûåïāǕå ÷āùùǆƞǆ ƓùùǌǈƋƕ úĊïùùƶƙāíāùùǀǈǃå  ƗùùǈǒðƤǃå êïƓùùƤ çíāùùƞāǆǃå Ɨùùǒǈíƶǆǃå

  Ǐùùǃå ƗƼƓùùưǗƓƕ ƗùùƮƮƤƙǆǃå úïƓùùƮǆǃåā ăðùùǂïǆǃå üùùǈƕǃå Ăíùùǃ ƴùùƑåíāǃå üǃîùùǂā úïƓùùƮǆǃåā
 ûåāƪǕå ǑƼ ƗƽǄƙƤǆǃå ûǒíƓǈƮǃåā ǑƕǈƞǕå ƗǄǆƶǃƓƕ ƴƑåíāǃåā  ïǒƼāƙǃå ƴƑåíāā ƗǄƞǓå ƴƑåíāǃå

ăíǀǈǃå ôïƶǃƓùùƕ Ǐǆùùƪǒ Ɠùùǆ ÿāùùǂƙ ƗùùǒíǀǈǃåÜÿǒíùùǃå ïāùùǈ þǒǋåïùùƕã ŸåíùùƕƵ)2013 óÜ150(Û 
 ǑƼïùƮǆǃå ÷Ɠõǀǃå êïƓƤ Ɨǃāåíƙǆǃå ƗǄǆƶǃå ýǆƬǒ ûǒĊưǃå ǏǈƶǆǃƓƕ íāǀǈǃå ôïƵā C ĄƓƼƓùưǆ

æǄõǃå èơƙ ƴƑåíāǃå Ɠǌǒǃã D  ÿƋƼ ǊǒǄƵM1  ûǒưǃå ǏǈƶǆǃƓƕ íāǀǈǃå ôïƵM1 = C + 
 CD ƴùùƪåāǃå ǏǈƶǆǃƓùùƕ íāùùǀǈǃå ôïùùƵ ƓùùǆǈǒƕM2  úïƓùùƮǆǃå êïƓùùƤ Ɨùùǃāåíƙǆǃå ƗùùǄǆƶǃå ýǆùùƬǒ

õǃå èùùơƙ ƗùùǒïƓƞǃå ƴùùƑåíāǃåā ƗùùǄƞǓå ƴùùƑåíāǃå üǃîùùǂā æùùǄT  ýǆùùƬǒ ÷āùùǈǃå åîùùǋ ÿã Ǐùùǈƶǆƕ ăá
 āùǀǈǃå ǉƓƕùƬá ǏùǄƵM= M1+T Ü  ā ÷ƓùưāǕå ǏùǄƵ ïǒƛƋùƙǃå ǑùƼ Ɠùǌƙāƿ Ɨùǒíǀǈǃå ƗùǄƙǂǃå íǆƙùƪƙ

 Ɨùǈǒƶǆ ƗǒƑåïùƬ çāùƿ ýùƛǆƙ ýāåíùƙǄǃ ƗǄǒùƪā Ǒùǋ ƗùǄǆƶǃå ÿāùǂ ÿǆ íǚƕǃå ǑƼ ƗǆƓƶǃå ƗǒíƓƮƙƿǙå
 íåíùùƪ ǑùùƼ þíƤƙùùƪƙ Ɠùùǌǈá Ɠùùǆǂ ÜƗùùǈǒƶǆ ƗùùǆíƤ āá ƗƶǄùùƪƕ ƓùùǌǈƵ ƗùùưƓƶƙƪǙå ƓùùǌǄǆƓơ ƴǒõƙùùƪǒ

Ƥǔǃ èǚǒǌƪƙǃåā ôāïǀǃå Ơǈǆ ǑƼā Üþǆîǃå ßåïƕȒåā ÿāǒíǃå ÿùƵ ïƓƤíǙå èƓǒǄǆƵ ǑƼā Üÿǒï
 Ɨùùǒíǀǈǃå ƗùùǄƙǂǃå þùùƞơ ÿƎùùƼ åîùùǋ ǏùùǄƵā .ƓǌǆåíƤƙùùƪǙ ƗùùƞƓơǃå íùùƵāǆ Ǐùùǃã Ɠùùǌƕ öƓùùƽƙơǙå ûùǒïõ
 èƓùùǒǄǆƵ ǑùùƼ ïƛâùùǒ Ɠùùǆǂ ÜèƓǆíùùƤǃåā ƴǄùùƪǃå ïƓƶùùƪá ǑùùƼā ÜûåāùùƪǕå ǑùùƼ ƗǒƑåïùùƬǃå çāùùǀǃå ïƛâùùǒ

ïƓùùƤíǙå  āïƓǆƛƙùùƪǙå ÿùùùǆ íùùǒðǆǃå Ǐùùǃã ÿǒǂǄǌƙùùùƪǆǃå ƴƼíùùǒ ÿá ÿùùǂǆǒ Ɨùùǒíǀǈǃå ƗùùùǄƙǂǃå íƓùùǒíðƓƼ .
üùùǃî ÿƎùùƼ ǑǃƓùùƙǃƓƕā ÜèƓǆíùùƤǃåā ƴǄùùƪǃå ßåïùùƬ  ƴùùƼïǒăíƓùùƮƙƿǙå õƓùùƬǈǃå  èùùǈƓǂ åîã íǚƕùùǃå ǑùùƼ

 ƴǄùƪǃå ǉîùǋ èùǈƓǂ åîã Ɠùǆá ïǒùƮǀǃå íùǆǕå ǑùƼ ƓùǌƞƓƙǈã ÿùǂǆǒā çïƼåāùƙǆ èƓǆíùƤǃåā ƴǄùƪǃå ǉîǋ
 ƓǌƙƓǒǆǂ ǑƼ çíāíơǆ èƓǆíƤǃåā ǑǃƓƙǃƓƕā Ɨǒíǀǈǃå ƗǄƙǂǃå þƞơ çíƓǒð ÿƎƼƗǒƑåïùƬǃå çāùǀǃå  ÿùǂǆǒ

 ýùùǆƓƶǆ ƗùùǆƓƿã Ǐùùǃã ÿǒïǆƛƙùùƪǆǃå ƴƼíùùǒ ÿá ÿùùǂǆǒ åîùùǋ ÿá Ǚã ÜƓǋïƓƶùùƪá ÷Ɠùùƽƙïå Ǐùùǃã ăíâùùǒ ÿá

http://www.arab-ency.com/index.php?module=pnEncyclopedia&func=display_term&id=290&vid=34
http://www.arab-ency.com/index.php?module=pnEncyclopedia&func=display_term&id=290&vid=34
http://www.arab-ency.com/index.php?module=pnEncyclopedia&func=display_term&id=14445&vid=34
http://www.arab-ency.com/index.php?module=pnEncyclopedia&func=display_term&id=12794&vid=34
http://www.arab-ency.com/index.php?module=pnEncyclopedia&func=display_term&id=8664&vid=34


 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   уф 

 
 

ƓùùƙǃƓƕā Üçíùùǒíƞ üƓùùǈǋ ÿá ïƓùùƕƙƵƓƕ èƓǆíùùƤǃåā ƴǄùùƪǃå ǉîùùǋ êƓùùƙǈǗ çíùùǒíƞ èåïƓǆƛƙùùƪå îùùǒƽǈƙ Ǒǃ
 ÜƓùùǌƶǒƕā ƓùùǌƞƓƙǈã ǑùùƼ ïùùƕǂá Ǒùùơƕï òǆƓùùǋ íāùùƞā Ǐùùǃã Ăíá ƓǋïƓƶùùƪá ÷Ɠùùƽƙïå ÿáā ÜƓùùǌǃ ƗùùƞƓơ
 Ɠǌƙƕùùƪǈƕ ûùùǄƶƙǒ Ɠùùǆ Ɠùùǌǈǆ ÜƗùùƽǄƙƤǆ èåïùùƬâǆ Ɨùùǒíǀǈǃå ƗùùǄƙǂǃå ñƓùùǒƿ ǑùùƼ ÿāǒíƓùùƮƙƿǙå þíƤƙùùƪǒ

å ǉîùùǋ ïāùùõƙā ǑùùǄơǆǃå ƝƙƓùùǈǃå ýùùǆƞǆ Ǐùùǃã Ɨǒāǈùùƪǃå ƓùùǌƙíƓǒð ýíùùƶǆƕ ûùùǄƶƙǒ Ɠùùǆ Ɠùùǌǈǆā ÜƗƕùùƪǈǃ
 èǙíùƶǆ ƗùǈïƓǀǆƕ ûùǄƶƙǒ Ɠùǆ Ɠùǌǈǆā ÜƗǒāǈƪǃå ǑǄơǆǃå ƝƙƓǈǃå ýǆƞǆ çíƓǒð èǙíƶǆ ƴǆ ĄƓǈïƓǀǆ
 ïƓùùùƛǓå ƗùùùƼïƶǆā ýùùùǒǄơƙ Ǐùùǃã ñǒǒƓùùùǀǆǃå ǉîùùùǋ úíùùùǌƙā .ïƓƶùùƪǕå çíƓùùùǒð èǙíùùùƶǆ ƴùùùǆ ƓùùǌƙíƓǒð

ùùùùƪǙåā ƗùùùùǒƞƓƙǈǙå èåïùùùùƬâǆǃåā Ɨùùùùǒíǀǈǃå ƗùùùùǄƙǂǃå ÿǒùùùùƕ ƗùùùùǃíƓƕƙǆǃå þåíƤƙùùùùƪǙå èåïùùùùƬâǆā Ɨǒǂǚǌƙ
ĂïƤǕå ïƓƶƪǕåā  ÜƗƮǒïƿ ñǒïíƓƙ ǏơƕƮ)1984 óÜ147 (. 

) üĀìƜ1ƑǐƓǐǁ Ǐƺ ƕǐìƾǆǁä ƕǂƗǀǁä ( 

ƕǆƨǁä 
C  ƕǐǂǄƳ

 éîƑƢ
ùîƬǄǁä 

D  ƲƏäìĀ
 çƟƗ
åǂôǁä 

 öĀǄƜǄǁä
MS1 

T  ƲƏäìĀ
ƕǐǆǄï 

 ƕǂƗǀǁä
 ƕǐìƾǆǁä
MS2 

 üìƴǄ
ĀǄǆ%MS2 

1980 685.7 2213.2 2898.9 1205.7 4104.6 - 

1984 767.2 1943.8 2711.4 1464.3 4175.7 1.2 
1988 899.6 2112 3011.6 1700.6 4712.2 - 
1992 1982.2 3186 5168.2 1745 6913.2 14.5 
1996 2419.8 4298.7 6718 2851 9569 7 
2000 2699.2 5070 7769.2 3165 10934.2 -2.6 
2004 2612.7 7923.9 10536.6 2598.9 13135.5 13.6 
2008 5608.3 28806.3 34414.6 5329.9 39744.5 47 
2012 13397 45311.9 58708.9 5131.6 63840.5 10 
2014 17174.9 49557.8 66732.7 2672 69404.7 0.6 

ĂïǀîǄǁä ƑǐƓǐǁ ùîƬǄ çƑǐƏƑƬƟä ǍǂƳ äìƑǄƗƳä èƟƑƓǁä ìäìƳä :îìƬǄǁä 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   фл 

 
 

                                                          :ƕǐìƾǆǁä ƕǂƗǀǂǁ ƕǐǁĀìǁä çƑǐôƑǐƗƟǗä ƕǐƑƻǀ üìƴǄ 
 ǑǃƓùùƙǃƓƕā ÜƗùùưāïƶǆǃå ƗùùǒǄơǆǃå ƗùùǄǆƶǄǃ ßƓùùõƺǂ ƗùùǒƕǈƞǕå ƗùùǄǆƶǃå ÿùùǆ èƓùùǒõƓǒƙơǙå þíƤƙùùƪƙ

 ā ÜƗùǒǄơǆǃå ƗùǄǆƶǄǃ Ɨùǀƛǃå Ơǈǆ ǑƼ þǌǆ íāǀǈǃå ôïƶǃ ǑƕǈƞǕå ǑõƓǒƙơǙå Ɨƕƪǈ ÿƎƼ íùƶǒ āùǋ
 Ɨƕùùƪǈ èùùǈƓǂ åîƎùùƼ ÜǑƼïùùƮǆǃå þƓùùöǈǃå çßƓùùƽǂ Ăíùùǆǃ ñƓùùǒǀǆ üǃîùùǂā ƓùùǌǒƼ Ɨùùǀƛǃå Ɨùùƞïíǃ ñƓùǒǀǆ
 ăíùùǀǈǃå ïåïǀƙùùƪǙå ïùùƮǈƵ Ơǈùùǆǒ åîùùǋ ÿƎùùƼ Üçïùùǒƕǂ íāùùǀǈǃå ôïùùƵ Ǐùùǃã ǑùùƕǈƞǕå ǑõƓùùǒƙơǙå
 Ǐùǃã ƗùǒƕǈƞǕå èƓùǒõƓǒƙơǙå Ɨƕùƪǈ ÿƎùƼ ûƕƓùƪǃå ýāíƞǃå ýǚƤ ÿǆā ÜƠǒơƮ ñǂƶǃåā Ɨǀƛǃåā

ǃå ǉƓùǈƶǆƕ íāùǀǈǃå ôïƵ ƴùƪåā(FR/MS2)  Ɨǈùƪ Ąåíùƞ Ɨùƶƽƙïǆ èùǈƓǂ1980  èǄùƮā éùǒơ
 Ɨƕƪǈ Ǐǃã100 üùǄƙ ýǚùƤ õƽǈùǃå ïƓƶùƪá ôƓùƽƤǈå æƕùƪƕ ĄƓǒƞǒïíƙ úƶưƙ èơƕƮá þƛ %

 Ɨǈùƪ ýƮǒǃ çïƙƽǃå1988  Ǐùǃã27.3 ÿùǆ ïùƛǂá Ǐùǃã ýùƮƙǃ ĄƓǒƞǒïíùƙ ƴùƽƙïƙ èơƕùƮá þùƛ %
270 Ɨǈùùùùƪ %2004  Ɨƕùùùùƪǈ Ǐùùùùǃã ýùùùùƮƙǃ264 Ɨǈùùùùƪ %2012  þùùùùƙ ÿùùùùǆā177 Ɨǈùùùùƪ %
2014  Ü èǚǆƶǃƓùùùƕ ýùùùǆƓǂǃƓƕ Ɠùùùǌƙǒõƺƙ ÿùùùǂǆǒ Ɠùùùǒƕǒǃ ǑùùùƼ çïíùùùƮǆǃå íāùùùǀǈǃå ÿá Ǒùùùǈƶǒ ăîùùùǃåā

 ǑùƼ çíƓǒðǄǃ ƗƞƓơǃå ÿƓǂ Ɠǆ åîã çíǒíƞ íāǀǈ ïåíƮã Ɨǒíǀǈǃå èƓõǄƪǄǃ ÿǂǆǒ üǃîǂ ÜƗǒƕǈƞǕå
ƗǒƕǈƞǕå èǚǆƶǃå ÿǆ ǑõƓǒƙơǙå ïƼāƙǃ íāǀǈǃå ôïƵ 

) üĀìƜ2 ƕǂƗǀǁä Ǎǁâ ƕǐǁĀìǁä ǏôƑǐƗƟǗä ƕǐƑƻǀ ƕƓƨǆ ƞƮĀǐ (ƕǐìƾǆǁä 

 
ĂïǀîǄǁä ƑǐƓǐǁ ùîƬǄ çƑǐƏƑƬƟä ǍǂƳ äìƑǄƗƳä èƟƑƓǁä ìäìƳä :îìƬǄǁä   
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:ƕƨäîìǂǁ ǏƨƑǐƾǁä üǐǂƟƗǁä ƛƏƑƗǆ 
1- æìøƟĀǁä îíøƜ îƑøƓƗƢä ƕøǐǆǄïǁä üøƨǘƨǁä :Unit Root Test ÿùƵ úùƬǂǄǃ þíƤƙùƪǒ

 íùùƿā çíùùơāǃå ïîùùƞ íāùùƞā Ǐùùǃã ǊùùǃǚƤ ÿùùǆ ïǒùùƬƙ Ǒùùƙǃå Ɨùùǒǈǆðǃå ýùùƪǚƪǃå ïåïǀƙùùƪå þíùùƵ
 ëïƙƿå(Dickey & Fuller)  çíùơāǃå ïîƞ íāƞā þíƵ āá íāƞā úƬǂǒǃ ïƓƕƙƤǙå åîǋ

 ǑƑåāùùùùùùƬƶǃå ïùùùùùùǒƺƙǆǃå íāùùùùùùƞā ôïùùùùùùƙƽǒ îãYt  ïåíùùùùùùơǈǙå  æƓùùùùùùƪơƕ þāùùùùùùǀǈ ǊùùùùùùǃǚƤ ÿùùùùùùǆ
Ǒƙåîǃå(Dickey, D and Fuller. W. 1999)   ïƓùƕƙƤå þāǀǒāD.F  ïƓùƕƙƤå ǏùǄƵ
 ƗùǆǒƿA  èùùǈƓǂ åîã ƓùùǆǒƼA  =1  Ǐùùǈƶǆƕ ïîùùƞ íāùùƞāā ïåïǀƙùùƪǙå þíùùƵ Ɨǒùưïƽǃå ýāùùƕƿ 
 çíùơāǃåH1 :A  =1  Û Ɨǒùưïƽǃå ýāùƕƿH0  ïîùƞ íāùƞā þíùƵā ïåïǀƙùƪǙå ýāùƕƿ Ǒùǈƶǒ
 çíùùơāǃåH0 :A < 1  Ɨùùǆǒƿ æƓùùƪơƕ üùùǃîāt  ƴùùǆ ƓùùǌƙǈïƓǀǆā Ɨƕāùùƪơǆǃåt  Ɨùùǒǃāíƞǃå

:ǏǄǒ Ɠǆǂ êîāǆǈǃå ýǂƬ íǒíơƙ æƞǒ ïƓƕƙƤǙå åîǋ ßåïƞǗā 
) üĀìƜ3æìƟĀǁä îìƜ îƑƓƗƢä ( 

 ) ЬмϹϮ3 ( Variables LN(GDPUR) LN(M1)  LN(M2)  

Level 

Intercept 
ADF 1.433 2.172 2.450 

Prob. 0.999 0.999 0.999 

Trend & 

Intercept 

ADF -2.180 -0.636 1.377 

Prob. 0.484 0.970 0.999 

1
st
 

differ.  

Intercept 
ADF -4.277 -4.984 -4.003 

Prob. 0.002 0.000 0.004 

Trend & 

Intercept 

ADF -3.986 -4.478 -5.045 

Prob. 0.024 0.008 0.002 

Integrated 

 LN(GDPUR) LN(M1)  LN(M2)  

Intercept I(1) I(1) I(1) 

Trend & Intercept  I(1) I(1) I(1) 

 èåïùùùùǒƺƙǆǃå ÿá Ǐùùùùǃã ƴùùùùƪāǆǃå ïǃāùùùùƼ Ǒùùùùǂǒí þåíƤƙùùùùƪƓƕ çíùùùùơāǃå ïîùùùùƞ ïƓùùùùƕƙƤå ƝƑƓùùùùƙǈ ïǒùùùùƬƙ
( ) )1ln(,2),( MMInGDPIn  ýāǕå ƴùùùùùùõǀǆǃå íùùùùùùǈƵ ƓǌƙƓǒāƙùùùùùùƪǆ íùùùùùùǈƵ çïǀƙùùùùùùƪǆ ïùùùùùùǒƹ
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(Intercept)  ÿǆðùùùùùùǃå ǉƓùùùùùùƞƙåāTrend ùùùùùùùǃ çïíùùùùùùǀǆǃå þǒùùùùùùǀǃå ƴùùùùùùǒǆƞ ÿá îã Ü(T- Statistic) 
 ƴƪāǆǃå ïǃāƼ Ǒǂǒí þåíƤƙƪƓƕADF   ƴùõǀǆǃå íùǈƵ Ɨǒǃāíƞǃå Ɨǆǒǀǃå ÿǆ ýƿá(Intercept) 

 ÿǆðùùùǃå ǉƓùùƞƙåā(Trend) þíùùƶǃå ƗǒùùùưïƼ ýāùùƕƿ þƙùùùǒ ǑǃƓùùƙǃƓƕā Ü(Ho)  þíùùùƶƕ ƴùùùǒǆƞ Ǌǒïåïǀƙùùƪå
 ôùùƼïā Üèåïùùǒƺƙǆǃå(H1)  Ăāƙùùƪǆǃå íùùǈƵ èåïùùǒƺƙǆǃå Ǌǒïåïǀƙùùƪå ǏùùǄƵ óǈùùƙ Ǒùùƙǃå(Level) 

 ƗǒïƽùùƮǃå Ɨùùƞïíǃå íùùǈƵāI (o) ƓùùǆǌǒǄǂ ÿá íùùƞǈ èåïùùǒƺƙǆǃå ǉîùùǌǃ ýāǕå ûïùùƽǃå îùùƤá íùùǈƵā .
 ǏǃāǕå Ɨƞïíǃå ÿǆ çïǀƙƪǆI(1)  ƴùõǀǆǃå íùǈƵ(Intercept)  ÿǆðùǃå ǉƓùƞƙåā(Trend)  íùǈƵ

 ýùùùùƿá ƗùùùùǒǃƓǆƙơå) ÿùùùùǆ5 þíùùùùƶǃå ƗǒùùùùưïƼ ôùùùùƼï Ǐùùùùǈƶǆƕ (%(Ho)  þíùùùùƵ ǏùùùùǄƵ óǈùùùùƙ Ǒùùùùƙǃå
 ƗùǄǒíƕǃå Ɨǒùưïƽǃå ýāùƕƿā ýāǕå ûïƽǃå íǈƵ èåïǒƺƙǆǃå Ǌǒïåïǀƙƪå(H1)  ÿá ǏùǄƵ óǈùƙ Ǒùƙǃåā

 ýāǕå ûïƽǃå íǈƵ çïǀƙƪǆ èåïǒƺƙǆǃå ƴǒǆƞI(1) ) ÿǆ ýƿá ƗǒǃƓǆƙơå íǈƵā5 .(% 
2- :ƕǐƬǐƢƪƗǁä çäîƑƓƗƢǗä 

 þíùùùƶƕ ǑƿåāùùùƕǄǃ Ǒùùùƶǒƕõǃå ƴùùùǒðāƙǃå ïƓùùùƕƙƤǙ ƗùùùǒǃƓǆƙơǙå Ɨùùùǆǒǀǃå ÿá ýāíùùùƞǃå ƝƑƓùùùƙǈ ïǒùùùƬƙ
 )ïƓùùƕƙƤǙå ƗùùǒǃƓǆƙơå Ɨùùǆǒƿ èùùǈƓǂ îã ïƓùùƕƙƤǙå Ɨùùǒāǈƶǆ0.404 ƗǒùùưïƼ ýāùùƕƿ Ǐùùǈƶǆƕ Ü(

 ïƓùùƕƙƤå ƝƑƓùùƙǈ Ɠùùǆá .ĄƓùùǒƶǒƕõ ĄƓùùƶǒðāƙ ƗùùƵðāǆ êîāùùǆǈǃå Ǒƿåāùùƕ ÿá ǏùùǄƵ óǈùùƙ Ǒùùƙǃå þíùùƶǃå
Ɠƕƛ āá ǑƑåāƬƶǃå ƋõƤǃå ñǈƓƞƙ þíƵ)ƗùǒǃƓǆƙơǙå Ǌƙǆǒƿ èƺǄƕ ÿǒƓƕƙǃå è0.718 Ǒùǋā (

 ýāùùƕƿ Ǐùùǃã ïǒùùƬǒ Ɠùùǆǆ ÜƓǒƑƓùùƮơå Ɨùùǒāǈƶǆ ïùùǒƹ(H0)  ñǈƓùùƞƙ þíùùƵ ǏùùǄƵ óǈùùƙ Ǒùùƙǃåā
 óƼïā ǑƑåāƬƶǃå ƋõƤǃå ÿǒƓƕƙ(H1) åāƬƶǃå ƋõƤǃå ñǈƓƞƙƕ ƗǄƑƓǀǃåǑƑ  

 
) üĀìƜ4ƕǐƬǐƢƪƗǁä çäîƑƓƗƢǗä ( 

Lagrange multipliers statistics 

Serial Correlation 

Test 
Normality test 

Heteroskedasticity 

Test 

Prob. F-statistic Prob. Jarque-bera Prob. 
F-

statistic 

0.001 13.257 0.404 1.8120 0.718 0.335 
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Ɠǆá  ïǒíùǀƙǃå ƝƑƓùƙǈ èïùǌöá íùǀƼ ƗǒƑåāùƬƶǃå ßƓõƤǕå ÿǒƕ Ǒƙåîǃå õƓƕƙïǙå ïƓƕƙƤƓƕ ûǄƶƙǒ ƓǆǒƼ
) èùƺǄƕ ïƓùƕƙƤǚǃ ƗǒǃƓǆƙơǙå Ɨǆǒǀǃå ÿá0.001 íāùƞā Ǐùǃã ïǒùƬƙā ĄƓǒƑƓùƮơã Ɨùǒāǈƶǆ Ǒùǋā (

) ôƼï þƙ ǑǃƓƙǃƓƕā ƗǒƑåāƬƶǃå ßƓõƤǕå ÿǒƕ ǑǄƪǄƪƙ Ǒƙåî õƓƕƙïå ƗƿǚƵHo óǈùƙ Ǒùƙǃåā (
ùǄǂƬǆ íāùƞā þíùƶƕ ƗùǄǒíƕǃå Ɨǒùưïƽǃå ýāùƕƿā ƗǒƑåāùƬƶǃå ßƓùõƤǕå ÿùùǒƕ ǑùǄƪǄƪƙ Ǒùƙåî õƓùƕƙïå Ɨ

)H1 þùùƙ ƗǄǂùùƬǆǃå ǉîùùǋ ƗùùƞǃƓƶǆǃā ÜǑǄùùƪǄƪƙǃå Ǒƙåîùùǃå õƓùùƕƙïǙå ƗǄǂùùƬǆ íāùùƞā íùùǂâƙ Ǒùùƙǃåā (
 ïåíùùùơǈǙå êîƓùùǆǈ èƓùùùǆǄƶǆ ïǒíùùǀƙ ǑùùùƼ Ɨùùǒǈǆðǃå ýùùùƪǚƪǃå êîƓùùǆǈ óƑƓùùùƮƤ ǏùùǄƵ íƓùùǆƙƵǙå

 ǑǄƪǄƪƙǃåAR(1) ïƓƕƙƤǙå ßåïƞƎƕā Ü(Serial Correlation Test)  ƗƞǃƓƶǆ þƙ ÿá íƶƕ
 ƗƼƓùùưƎƕ ƗǄǂùùƬǆǃåAR(1) ) Ǒǃåāùùơ ïƓùùƕƙƤǚǃ ƗùùǒǃƓǆƙơǙå Ɨùùǆǒǀǃå èùùƺǄƕ êîāùùǆǈǄǃ0.614 Ü(

) ƗǄǒíƕǃå Ɨǒưïƽǃå ôƼï Ǐǃã ïǒƬƙ ǑƙǃåāH1 Ǒùƙåî õƓùƕƙïå ƗǄǂƬǆ íāƞā ǏǄƵ óǈƙ Ǒƙǃå (
.ǑǄƪǄƪƙ 

3- :ǍǆǄïǁä áôƑƓƗǁä çäîƗƺ îƑƓƗƢä 

) üĀìƜ5 çäîƗƺ  îƑƓƗƢä (áôƑƓƗǁä 

 
.ýƛǆǕå Ǒǈǆðǃå âõƓƕƙǃå çïƙƼ Ǐǃã ïǒƬƙ .* 

) Ǒǋ ýƛǆǕå Ǒǈǆðǃå âõƓƕƙǃå çïƙƼ1ïƓǒƶǆ æƪơ ( 
 Schwarz information criterion 

4- :ûîƗƪǄǁä üǄƑǀƗǁä îƑƓƗƢä 
         çïǀƙùùƪǆ Ɠùùǌǈá Ü êîāùùùǆǈǃå èåïùùùǒƺƙǆǃ Ɨùùùǒǈǆðǃå ýùùùƪǚƪǃå ïåïùùùǀƙƪå ƝùùùƑƓƙǈ èïùùùǌöá

 ƴùùõǀǆǃå íùùǈƵ ýāǕå ûïùùƽǃå íùùǈƵ(Intercept)  ÿǆðùùǃå ǉƓùùƞƙåā(Trend)  ƗùùǒǃƓǆƙơå íùùǈƵ
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) ÿùǆ ýƿá5 Ɨùƞïíǃå ÿùǆ ƗùǄǆƓǂƙǆ Ɠùǌǈá Ǐùǈƶǆƕ Ü(%I(1) ƗùǒǈƓǂǆã Ǐùǃã ïǒùƬƙ íùƿ Ǒùǋā Ü
ǒ èåïùǒƺƙǆǃå ǉîùǋ ÿǒùƕ üïƙùƬǆ ýùǆƓǂƙ íāùƞā ýùùǒāõǃå ýùƞǕå ǑùƼ þǌǈùǒƕ ƗùƿǚƵ ǊùǈƵ Ɲƙùǈ

)ûùơǃå íƕƵ ïǆƵ ÿƕ ÜÿƓǒðāǒ ÿƕ íǆơǆÜ2007óÜ29 ǉîùǋ ÿùƵ úùƬǂǃå ýùƞá ÿùǆā(
 ïƓùƕƙƤå þåíƤƙùƪå þƙ ƗǄǂƬǆǃå(Johansen)  ýāíùƞǃå Ơùưāǒā üïƙùƬǆǃå ýùǆƓǂƙǄǃ)6 (
 ÿǆƓùǂǃå ïîùƞǃå ïƓùƕƙƤå ƝƑƓƙǈ(Maximum Eigen values Test Max)  ïƓùƕƙƤåā

 ïƛǕå(Trace)  Ɨǒāǈƶǆ Ăāƙƪǆ íǈƵ ýƞǕå ƗǄǒāõ ƗƿǚƵ íāƞā ÿƓǒƕǃ5.% 
 

) üĀìƜ6ûîƗƪǄǁä üǄƑǀƗǁä îƑƓƗƢä ( 

 
 ïƓƕƙƤå ƝƑƓƙǈ ïǒƬƙā(Johansen)  íāùƞā þíùƵ Ǐùǃã êîāùǆǈǃå èåïùǒƺƙǆǃ üïƙùƬǆǃå ýùǆƓǂƙǄǃ

 ïǒùƮǀǃå ýùƞǕå ǑùƼ èåïǒƺƙǆǃå ǉîǋ ÿǒƕ Ɨƿǚƶǃå ÿá Ǒǈƶǒ Ɠǆǆ èåïǒƺƙǆǃå ÿǒƕ ǑǄǆƓǂƙ Ǌƞƙǆ
(Short Run)  þíùƶǃå ƗǒùưïƼ ýāùƕƿ þƙǒ ǊǒǄƵ(Ho)  ƗǄǂùƬǆ íāùƞā þíùƵ ǏùǄƵ óǈùƙ Ǒùƙǃå

 ôùƼïā êîāùǆǈǃå ǑƼ èåïǒƺƙǆǃå ÿǒƕ üïƙƬǆ ýǆƓǂƙ(H1)  ƗǄǂùƬǆ íāùƞā ǏùǄƵ óǈùƙ Ǒùƙǃåā
 Ɨùùùǒāǈƶǆ Ăāƙùùùƪǆ íùùùǈƵ êîāùùùǆǈǃå èåïùùùǒƺƙǆ ÿǒùùùƕ üïƙùùùƬǆ ýùùùǆƓǂƙ5 ïǒíùùùǀƙ þƙǒùùùƪ ǑǃƓùùùƙǃƓƕā Ü%

 ïƓùƕƙƤå(Granger's Causality Test) ǑùƼ ƗǒƕƕùƪǄǃ ïùƞǈåïƹ þåíƤƙùƪƓƕ ïǒùƮǀǃå ýùƞǕå
 êîāǆǈ(VAR). 
 

Hypothesized 
Trace Test Max- Eigen Test 

Trace 
Statistic 

Critical 
Values 5 % 

Max- Eigen 
Statistic 

Critical 
Value 5% 

None 34.99841 42.91525 21.04264 25.82321 
At most 1 13.95578 25.87211 8.704231 19.38704 
At most 2 5.251545 12.51798 5.251545 12.51798 
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 îƑƓƗƢä) ƕǐƓƓƨǂǁ îƜǆäîƷGranger's Causality Test( 
 ÿǒùùƕ Ɨǒƕƕùùƪǃå Ɨùùƿǚƶǃå ǉƓùùƞƙå íùùǒíơƙǃ ƗǆíƤƙùùƪǆǃå èåïƓùùƕƙƤǙå ïùùƛǂá ÿùùǆ ïùùƞǈåïƹ ïƓùùƕƙƤå íùùƶĈǒ

 ïƓùùùùƕƙƤå ǏùùùùǄƵ ǑùùùùƪǒƑï ýǂùùùùƬƕ íùùùùǆƙƶǒ îã Üèåïùùùùǒƺƙǆǃå(F- Statistic) åîùùùùǋ ßåïùùùùƞã íùùùùǈƵā Ü
 éùùǒơ ïƓùùƕƙƤǙå åîùùǋ ßåïùùƞã ĄƓǀƕƓùùƪ þùùƙā Ǒùùǈǆðǃå âõƓùùƕƙǃå èåïùùƙƼ ííùùƵ íùùǒíơƙ æùùƞǒ ïƓùùƕƙƤǙå

) ïåíùùùǀǆƕ Ɨùùƪåïíǃå êîāùùǆǈǃ âõƓùùƕƙǃå èåïùùùƙƼ ííùùƵ Ɨùùǆǒƿ èùùƺǄƕ1 ïƓùùùǒƶǆ æùùƪơ ßƓùùõƕå çïùùƙƼ (
(SC)  Ɨǒƕƕùùƪǃå Ɨùùƿǚƶǃå ÿāùùǂƙ ÿá ƓùùǆƋƼ ÜƗǒƕƕùùƪǄǃ èǙƓùùơ éǚùùƛ üƓùùǈǋ ÿá ïǂîùùǃƓƕ ïǒíùùƞǃåā

Ǚå ƗùùǒíƓơá Ǐùùǈƶǆƕ èåïùùǒƺƙǆǃå ÿǒùùƕ ƗùùƿǚƵ íùùƞāƙ Ǚ Ǌùùǈá āá ÜƗùùǃíƓƕƙǆ Ɨǒƕƕùùƪ ƗùùƿǚƵ āá ÜǉƓùùƞƙ
 Ɨùùùùǀǒïõ þåíƤƙùùùùƪƓƕ êîāùùùùǆǈǃå āá ƗùùùùǃíƓƶǆǃå ïǒíùùùùǀƙ ǊùùùùǃǚƤ ÿùùùùǆ  þƙùùùùǒā Üèåïùùùùǒƺƙǆǃå Ɨǒǃǚǀƙùùùùƪå

ĂïƺùùƮǃå èƓùùƶƕïǆǃå Cromwell. J.B,Hannan. M.J, Labys.W.C and 
Terraza. M. 1994, 429).(: 

 
ttt GXBYB ++= )()(Y 21t ff  
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 :ÿá éùùùùǒơT èåāǈùùùùƪǃå āá èåíǋƓùùùùƬǆǃå ííùùùùƵP  èåïùùùùǒƺƙǆǄǃ Ǒùùùùǈǆðǃå âõƓùùùùƕƙǃå èåïùùùùƙƼ ííùùùùƵ
ƗǒǄƤåíǃå āq ƗǒƞïƓƤǃå èåïǒƺƙǆǄǃ Ǒǈǆðǃå âõƓƕƙǃå èåïƙƼ ííƵ 
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Trend Causality Lag F Statistic Prob Decision 
)()1( GDPInMIn ­ 1 0.41252 0.5257 NO 
)1()( MInGDPIn ­ 1 6.74056 0.0146 Yes* 
)ln()2( GDPMIn ­ 1 0.21088 0.6495 No 
)2()( MInGDPIn ­ 1 8.73573 0.0061 Yes * 

)1()2( MInMIn ­ 1 0.00260 0.9597 No 
)2()1( MInMIn ­ 1 1.48126 0.2334 No 

 
 íāùùùƞā èïùùùǌöá ïíùùùǀǆǃå êîāùùùǆǈǄǃ ƗǒƕƕùùùƪǄǃ ïùùùƞǈåïƹ ïƓùùùƕƙƤå ƝƑƓùùùƙǈ ÿá ýāíùùùƞǃå ÿùùùǆ öùùùơǚǒ

) ƗùùǒïƓƞǃå ïƓƶùùƪǕƓƕ ǑǃƓùùǆƞǗå ǑùùǄơǆǃå ƝƙƓùùǈǃå ÿǒùùƕ íùùơåā ǉƓùùƞƙå èåî Ɨǒƕƕùùƪ ƗùùƿǚƵGDP (
ǃå ôïùƵ Ǐǃåǈ) ûǒùưǃå ǏǈƶǆǃƓùƕ íāùǀM1 ÿǒùƕ Ɨùƿǚƶǃå ǑùƼ ƗùǒǃƓǆƙơǙå Ɨùǆǒǀǃå ÿǕ üùǃîā Ü(

 ïƓƕƙƤå æƪơ ÿǒïǒƺƙǆǃåF- Statistic  ÿǆ ýƿá5 ôùƼï þùƙ üǃîǃ Ü%(Ho)  óǈùƙ Ǒùƙǃåā
 ýāùùƕƿā Üÿǒïùùùǒƺƙǆǃå ÿǒùùƕ Ɨǒƕƕùùƪ ƗùùùƿǚƵ íāùùƞā þíùùƶƕ(H1)  ƗùùùƿǚƵ íāùùƞā ǏùùǄƵ óǈùùùƙ Ǒùùƙǃå

ƗùùùǒïƓƞǃå ïƓƶùùùƪǕƓƕ ǑǃƓùùùǆƞǗå ǑùùùǄơǆǃå ƝƙƓùùùǈǃå çíƓùùùǒð ÿƎùùùƼ ǑǃƓùùùƙǃƓƕā ÜƓùùùǆǌǈǒƕ Ɨǒƕƕùùùƪ(GDP) 
) ûǒùưǃå ǏǈƶǆǃƓùƕ íāùǀǈǃå ôïƵ çíƓǒð Ǐǃã ăíâƙM1íƓùǒð ÿá ǏùǄƵ ýíùǒ Ɠùǆǆ ( ǑùƼ āùǆǈǃå ç

íāǀǈǃå ôïƵ āǆǈ çíƓǒð Ǐǃã ăíâƙ ǑǃƓǆƞǗå ǑǄơǆǃå ƝƙƓǈǃåM1 ƗǒùưïƼ ôùƼï Ǐǈƶǒ Ɠǆǆ Ü
 Ɠùǈǋ Ɨùƞǒƙǈǃå ÿå îã ÜǑǃƓùǆƞǗå ǏùǄơǆǃå ƝƙƓùǈǃå ǑùƼ ïƛâùǒ ăíùǀǈǃå ýāåíùƙǃå ÿƋƕ ƗǄƑƓǀǃå Ɨƪåïíǃå
 üƓùǈǋ üǃîùǂ Üíāùǀǈǃå ôïùƵ ǑùƼ ïƛâùǒ ÿùǆ āùǋ ǑǃƓùǆƞǗå ǏǄơǆǃå ƝƙƓǈǃå ÿá Ǐǈƶǆƕ ƗǒƪǂƵ

Ɨǒƕƕùùƪ ƗùùƿǚƵ ) ƗùùǒïƓƞǃå ïƓƶùùƪǕƓƕ ǑǃƓùùǆƞǗå ǑùùǄơǆǃå ƝƙƓùùǈǃå ÿǒùùƕ íùùơåā ǉƓùùƞƙå èåîGDP (
) ýǆƓùƬǃå ǏǈƶǆǃƓùƕ íāǀǆǃå ôïƵ ǏǃåM2 ÿǒùƕ Ɨùƿǚƶǃå ǑùƼ ƗùǒǃƓǆƙơǙå Ɨùǆǒǀǃå ÿǕ üùǃîā Ü(

 ïƓƕƙƤå æƪơ ÿǒïǒƺƙǆǃåF- Statistic  ÿǆ ýƿá5 ôùƼï þùƙ üǃîǃ Ü%(Ho)  óǈùƙ Ǒùƙǃåā
 āùùƕƿā Üÿǒïùùùǒƺƙǆǃå ÿǒùùƕ Ɨǒƕƕùùƪ ƗùùùƿǚƵ íāùùƞā þíùùƶƕ ý(H1)  ƗùùùƿǚƵ íāùùƞā ǏùùǄƵ óǈùùùƙ Ǒùùƙǃå

 ƗùùùǒïƓƞǃå ïƓƶùùùƪǕƓƕ ǑǃƓùùùǆƞǗå ǑùùǄơǆǃå ƝƙƓùùùǈǃå çíƓùùùǒð ÿƎùùƼ ǑǃƓùùùƙǃƓƕā ÜƓùùùǆǌǈǒƕ Ɨǒƕƕùùƪ(GDP) 
) ƴùƪåāǃå ǏǈƶǆǃƓùƕ íāùǀǈǃå ôïùƵ çíƓùǒð Ǐùǃã ăíâƙM2 ǑùƼ āùǆǈǃå çíƓùǒð ÿá ǏùǄƵ ýíùǒ Ɠùǆǆ (
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íāùùǀǈǃå ôïùùƵ çíƓùùǒð Ǐùùǃã ăíâùùƙ ǑǃƓùùǆƞǗå ǑùùǄơǆǃå ƝƙƓùùǈǃåM2 ƗǒùùưïƼ ôùùƼï Ǐùùǈƶǒ Ɠùùǆǆ Ü
 Ɠùǈǋ Ɨùƞǒƙǈǃå ÿå îã ÜǑǃƓùǆƞǗå ǏùǄơǆǃå ƝƙƓùǈǃå ǑùƼ ïƛâùǒ ăíùǀǈǃå ýāåíùƙǃå ÿƋƕ ƗǄƑƓǀǃå Ɨƪåïíǃå

 ǊùǒǄƵ Üíāùǀǈǃå ôïùƵ ǏùƼ ïƛâùǒ ÿùǆ āǋ ǑǃƓǆƞǗå ǏǄơǆǃå ƝƙƓǈǃå ÿá Ǐǈƶǆƕ ƗǒƪǂƵ Ơùưƙǒ
 ïǒƺƙǆǃå āǋā Ɨƪåïíǃå ǑƼ ýǀƙƪǆǃå ïǒƺƙǆǃå āǋ ǑǃƓǆƞǗå ǏǄơǆǃå ƝƙƓǈǃå ÿá ûƕƪ Ɠǆǆ Ăîùǃå

 Ăîùǃå ǑùƕǒǄǃå íƓƮƙƿǙå Ɨƶǒƕõ Ǐǃã üǃî ǑƼ æƕƪǃå éơƓƕǃå Ăðƶǒā  íāǀǈǃå ôïƵ ǏƼ ïƛāǒ
 ƗǒíƓùùƮƙƿǙå èåïùùǒƺƙǆǃå ýùùǂ ǑùùƼ ïƛâùùǆǃå ïùùǒƺƙǆǃå Ǐùùǋā Ɨùùǒõƽǈǃå èåíåïùùǒǗå ǏùùǄƵ ƓùùǒǄǂ íùùǆƙƶǒ

.ĂïƤǕå ƗǒǄơǆǃå 

 îƑƓƗƢä)VAR:( 
       ïƓùùùƕƙƤå Ɨùùùǆǒƿ ÿá Ǐùùùǃã ǑǃƓùùùƙǃå ýāíùùùƞǃå ƝƑƓùùùƙǈ ïǒùùùƬƙT- Statistic   ăāùùùǈƶǆ ïùùùǒƹ

ƴùùùƪåāǃåā ûǒùùùưǃå ǏǈƶǆǃƓùùùƕ íāùùùǀǈǃå ôïùùùƶǃ ƗƕùùùƪǈǃƓƕ ĄƓǒƑƓùùùƮơãlnM1ÜlnM2  ăāùùùǈƶǆ Ǌùùùǈá Ǚã
 ïùùǒƺƙǆǄǃ ýāǕå âõƓùùƕƙǃå çïùùƙƼ íùùǈƵ ĄƓǒƑƓùùƮơãGDP  ôïùùƵ ÿǒùùƕ Ɨùùƿǚƶǃå ÿá Ǐùùǃã ïǒùùƬǒ Ɠùùǆǆ

 ýùƕ çïƛâùǆ ïùǒƹ ƓùǌǈƎƼ ǑǃƓùƙǃƓƕā Ɨǒƕƕùƪ èùƪǒǃ íāùǀǈǃå ôïƵā ǑǃƓǆƞǗå ǏǄơǆǃå ƝƙƓǈǃå íāǀǈǃå
ơǆǃå ƝƙƓùùùùǈǃå ÿá ûǒùùùùưǃå ǏǈƶǆǃƓùùùùƕ íāùùùùǀǈǃå ôïùùùùƵ ǑùùùùƼ ïƛâùùùùǆǃå ïùùùùǒƺƙǆǃå āùùùùǋ ǑǃƓùùùùǆƞǗå ǏùùùùǄ

 ïõǒùƪǒ Ǒùƙǃåā Ɨǒƶǒïǃå ǑƕǒǄǃå íƓƮƙƿǙå Ɨƶǒƕõ Ǐǃã üǃî ǑƼ æƕƪǃå éơƓƕǃå Ăðƶǒā ƴƪåāǃåā
.ăíƓƮƙƿǙå õƓƬǈǃå ýƞ ǏǄƵ õƽǈǃå ƓǌǒƼ 

) üĀìƜ7ƓƗƢä ( îƑVector Auto regression Estimates 
        
 LN_GDP_CU

R LN_M1 LN_M2 

        LN_GDP_CUR(- 1) 0.928149 0.253073 0.183457 
 (0.12171) (0.08621) (0.06966) 
 [ 7.62616] [ 2.93567] [ 2.63342] 

LN_M1(- 1) -  0.657247 -  0.232795 0.173634 
 (0.65973) (0.46730) (0.37763) 
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 [ 0.99623] [ 0.49817] [- 0.45980] 
    

LN_M2(- 1) 0.584881 0.608921 1.030035 
 (0.65650) (0.46501) (0.37578) 
 [- 0.89091] [ 1.30948] [ 2.74104] 
C 0.299009 1.13842 - 0.433042 
 (0.83220) (0.58946) (0.47635) 
 [ 0.35930] [- 1.93130] [- 0.90908] 
        R- squared 0.977435 0.985668 0.988455 

F- statistic 404.2821 641.8975 799.1031 

ƕƨäîìǁä çƑǐƬĀƗĀ ƛƏƑƗǆ: 
 ƴùƪåāǃåā ûǒùưǃå ǏǈƶǆǃƓùƕ íāùǀǈǃå ôïùƵ ÿǒùƕ Ɨǒƕƕùƪ ƗùƿǚƵ üƓùǈǋ ÿå Ǐùǃå Ɨùƪåïíǃå èǄƮāƙ
 ïƓƶùùùƪǕƓƕ ǑǃƓùùùǆƞǗå ǏùùùǄơǆǃå ƝƙƓùùùǈǃå ÿáā ǑùùùƕǒǄǃå íƓùùùƮƙƿǙå ǑùùùƼ ǑǃƓùùùǆƞǗå ǏùùùǄơǆǃå ƝƙƓùùùǈǃåā

 ÿá Ǐùǈƶǆƕ íāùǀǈǃå ôïùƵ æƕùƪǒ Ăîùǃå ýǀƙùƪǆǃå ïùǒƺƙǆǃå āǋ ƗǒïƓƞǃå Ɨùǃāåíƙǆǃå íāùǀǈǃå Ɨùǒǆǂ
 ǑùùùƼ ǑǃƓùùùǆƞǗå ǏùùùǄơǆǃå ƝƙƓùùùǈǃƓƕ ïƛƋùùùƙƙ ýùùùǆåāƵ Ǒùùùǋ ƗǒƼïùùùƮǆǃå ƴùùùƑåíāǃåā ǑùùùƕǒǄǃå ûāùùùƪǃå ǑùùùƼ

)þíƶǃå ƗǒưïƼ ôƼïǈ ǊǒǄƵā ÜïǒƮǀǃå ĂíǆǃåH0 (Ǒùƙǃåā  Ǌùǈá ǏùǄƵ óǈùƙ  ƗùƿǚƵ íùƞāƙ Ǚ
) íāùǀǈǃå ôïƵ ÿǒƕ Ɨǒƕƕƪm1m, ƗùǒïƓƞǃå ïƓƶùƪǕƓƕ ǑǃƓùǆƞǙå ǏùǄơǆǃå ƝƙƓùǈǃåā (GDP  Ü
)ƗùùùǄǒíƕǃå Ɨǒùùùưïƽǃå ýùùùƕǀǈāH1 íùùùǆǙå ǑùùùƼ Ɠùùùǌǈå Ǚå ÜƗǒƕƕùùùƪ ƗùùùƿǚƵ íāùùùƞā ǏùùùǄƵ óǈùùùƙ Ǒùùùƙǃå (

ÜƗùǒāƿ èùƪǒǃā ƗǒùƪǂƵ ƗƿǚƵ Ǐǋā  õǀƼ ïǒƮǀǃå  ā Ɨùƶǒƕõ Ǐùǃã Ɨùƞǒƙǈǃå ǉîùǋ éùơƓƕǃå Ăðùƶǒ
 Ɨùùǒǆǈƙǃåā āùùǆǈǃå ýùùǒāǆƙǃ íùùǒơāǃå ïíùùƮǆǃå ƓùùǌǒƼ õƽǈùùǃå ýùùƛǆǒ Ăîùùǃåā Ɨùùǒƶǒïǃå ǑùùƕǒǄǃå íƓùùƮƙƿǙå

Ɠƕǃå ǏùùùùƮāǒā ƗǒíƓùùùùƮƙƿǙå èƓùùùùƵƓõǀǃå ýùùùùǒāǆƙ ǑùùùùƼ ïíùùùùƮǆǃå åîùùùùǋ þåíƤƙùùùùƪå çïāïùùùùưƕ éùùùùơ
 èƓùùƕǄǀƙ ÿùùƵ ƗùùǆƞƓǈǃå ïƓùùƛǓå íǚƕùùǃå æùùǈƞƙ ĂïùùƤå ýùùƤí ïíƓùùƮǆ ƴùùǒāǈƙ ýùùƞá ÿùùǆ ĂïùùƤǙå
 íāùǀǈǃå ôïùƵ ǑùƼ þǂơƙùǃå Ɨùǒíǀǈǃå èƓõǄùƪǃå ǏùǄƵ üǃîǂ ƗǒǆǃƓƶǃå ûåāƪǙå ǑƼ õƽǈǃå ïƓƶƪå
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å çíƓùǒðā Ɨùǒǆǈƙǃåā āùǆǈǃå ýùǒāǆƙǃ ïíùƮǆ Ǌùǈǆ ǊùǄƶƞǒ Ăîùǃå ĂāƙƪǆǃƓƕ ïíùƮǆ ñǒùǃā ƗùǒƞƓƙǈǙ
ƓǆíƤǃåā ƴǄƪǃå ïƓƶƪá ÷ƓƽƙïǙå.è 

 
:ƕǐƓîƴǁä ƲƜäîǄǁä 

]1[  ƗùǒƞïƓƤǃå çïƓùƞƙǃå èƓǒƑƓùƮơå ÜƗùƽǄƙƤǆ íåíƵá ăðǂïǆǃå Ɠǒƕǒǃ úïƮǆǃ Ɨǒāǈƪǃå ïǒïƓǀƙǃå
 ǑƑƓƮơǗå æǒƙǂǃå èƓǆāǄƶǆǄǃ Ɨǒǈõāǃå ƗƑǒǌǃåā1998  Ü2006 Ü2008 Ü2009. 

]2[ ñāïƙƵāƕ )Üíùǆơǆ ÿƓùǋîā Üûơǃå íƕƵ2009 ǏùǄƵ ăíùǀǈǃå ýāåíùƙǃå ǑùƼ ïùǒƺƙǃå ïùƛå Ü(
 .ñǆƓƤǃå ííƶǃå ÜƗǒïåíã éƓơƕá ÜïƑåðƞǃå ǑƼ ǑǄơǆǃå ƝƙƓǈǃå 

]3[ ) íåíā íƶƪ ÜþƓƪƕ ïƓƞơ2005 ƗùǄƞǆ Ü(ƴùƑåíāǃå íāǀǈ çïǂƼ) ƗǒïƓƞƙǃå üāǈƕǃå ïāõƙ Ü(
 ííƶǃå Üèāïǒƕ ÜǑǈõāǃå ÷ƓƼíǃå54. 

]4[ )ÜƗùùƮǒïƿ ñǒïíƓùùƙ ǑơƕùùƮ1984íāùùǀǈǃåÜ(   Üèāïùùǒƕ  ÜƗùùǒƕïƶǃå Ɨùùưǌǈǃå ïåí Üüāùùǈƕǃåā
.ÿƓǈƕǃ 

]5[  ǑùùƼ úïùùƮǃå ïƶùùƪā íāùùǀǈǃå ôïùùƵ ÿǒùùƕ Ɨǒƕƕùùƪǃå Ɨùùƿǚƶǃå Üÿǒíùùǃå ïāùùǈ þǒǋåïùùƕã ŸåíùùƕƵ
 ƗùùǄƞǆ ÜƓùùǒƕǒǃAlex.j.Agric.Res. vol.58,N.2, pp.149- 160, 2013 

(Arabic) 
]6[ )Üûùơǃå íùƕƵ ïùǆƵ ÿùƕ ÜÿƓùǒðāǒ ÿƕ íǆơǆ2007ýùǆƓǂƙǃå èƓùƿǚƵā Ɨƕƕùƪǆǃå Ɨùƿǚƶǃå ( 

 ÜƗùǒïåíȒåā ƗǒíƓùƮƙƿå éƓùơƕá ƗùǄƞǆ Üñǈāùƙā ïùƑåðƞǃå ǑùƼ ïƓƶùƪǕåā íāùǀǈǃå ÿǒƕ ÿǆåðƙǆǃå
.ýāǕå ííƶǃå  

:ƕǐƓǆƜǗä ƲƜäîǄǁä 
[7] Cromwell. J.B,Hannan. M.J, Labys. W.C and Terraza. M. 

(1994). Multivariate Test for Time Series Models, SAGE 

Publication, Inc, California, pp 73-80 
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òƢǂǄǁä:  
èƼíǋ ǉîǋ Ɨƪåïíǃå Ǐǃã úïƶƙǃå ǏǄƵ ýǆåāƶǃå ƗǒïåíǗå Ɨƕƕƪǆǃå ǑƼ ïǒƤƋƙ ƴǒïƓƬǆǃå ðƓƞǈã 
ƗǒƑƓƬǈǗå Ɨƪåïí ýǚƤ ÿǆ üǃîā Ǌǒǀǒƕõƙ ǏǄƵ ôƶƕ èƓǂïƬ íǒǒƬƙǃå ā ßƓǈƕǃå Ɨǈǒíǆƕ 
ûïƕõíƿā Ü èíǆƙƵå Ɨƪåïíǃå ǏǄƵ þƓƵ ýǂƬƕ ƗǒƽƮāǃå ƗǒƑƓƮơǙå æǒǃƓƪǙå Ü ƴǒðāƙ þƙā

 ííƵ ǏǄƵ ÿƓǒƕƙƪǙå çïƓǆƙƪå75  ƗƼïƶǆǃåā çïƕƤǃå Ăāî ÿǆ éāơƕǆ ƗǆƓƶǃå èƓǂïƬǃå ǑƼ
ûïƕõ Ɨǈǒíǆƕ ƗǄǆƓƶǃå ƗƮƓƤǃåā. 

 éǒơþƓƿ çïƓǆƙƪå íåíƵƎƕ éơƓƕǃå  ǑǄƵ ăāƙơƙ ÿƓǒƕƙƪåÿǒƙǒưïƼ :Ǒǋā- 
 ǑǃāǙå Ɨǒưïƽǃå: ïƤƋƙ èƓǂïƬ èǙāƓǀǆǃå ǑƼ ƓǋðƓƞǈã ƴǒïƓƬǆǄǃ ƴƞïǒ Ǐǃã ïƓǀƙƼǙå Ǐǃã 

 ÜƗǒíƓǒǀǃå çßƓƽǂǃåƗǒǈƓƛǃå Ɨǒưïƽǃå: ïƤƋƙ èƓǂïƬ èǙāƓǀǆǃå ǑƼ ƓǋðƓƞǈã ƴǒïƓƬǆǄǃ ƴƞïǒ 
Ǐǃã ïƓǀƙƼǙå Ǐǃã çßƓƽǂǃå ƗǒïåíǗå. 

çǂƬĀƗ Ǎǁâ ƕƨäîìǁä ƕƳĀǄƜǄ þǄ ƛƏƑƗǆǁä: 1-üƓǈǋ  ĄǚǄƤ  ĄƓǒïåíã Ăíǃ ƗơǒïƬ ƗǒǃƓƵ ÿǆ 
Ɠǆǆ Ɨƪåïíǃå ƗǈǒƵ èƓǂïƬǃå Ăíá Ǐǃã ïƤƋƙ ƓǋðƓƞǈã  ÜƴǒïƓƬǆǄǃ2-üƓǈǋ ƗǒƕƓƕư ǑƼ 

Ɨǒâïǃå Ăíǃ çïåíã Ɨƪåïíǃå ƗǈǒƵ èǙāƓǀǆǃå èƓǂïƬƕ ƴǒïƓƬǆǃå Ɲƙǈ ǊǈƵ þíƵ þǌƼ èƓǒāǃāǕå 
Ɠǆā æƞǒ ðǒǂïƙǃå ǊǒǄƵ ïƛǂá ÿǆ   Üǉïǒƹ3-íƞāǒǙ þǒǒǀƙ Ǒƙåî ïǆƙƪǆ ÿǆ æǄƹå ýƕƿ 

Ɨƪåïíǃå ƗǈǒƵ èƓǂïƬǃå ǏǄƵ úāƿāǄǃ õƓǀǈ Ɠǌƽƶư Ɨƪåïíā ƓǌƕƓƕƪá ýǆƶǃåā ǏǄƵ  ÜƓǌǄơ
4- íƞāǒ  ĄǚǄƤ ǑƼ ƗƼƓǀƛ þåðƙǃǗå èƿāǃƓƕ Ăíǃ æǄƹå .Ɨƪåïíǃå ƗǈǒƵ èƓǂïƬǃƓƕ ÿǒǃāƓǀǆǃå 
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ìƽĀ çƬĀà ƕƨäîìǁä ƑǄƓ ǂǐǏ: 1-çïāïư þƓǒƿ Ǒƪƪâǆ èƓǂïƬ èǙāƓǀǆǃå ñǃƓƞǆā 
Ɠǌƙåïåíã ăïơƙǃƓƕ ǑƼ óǒơǆƙǃåā ïƓǒƙƤå ïƮƓǈƶǃå ƗǒïƬƕǃå Ǒƙǃå íǈƪǒ Ɠǌǒǃã çïåíã ǉîǋ 

 ÜèƓǂïƬǃå2-ÿá Ǚ ÿāǂǒ ïƞǕå ăíƓǆǃå ÷āƼíǆǃå ÿǆ ýƕƿ èƓǂïƬ èǙāƓǀǆǃå ƓǀƑƓƵ þƓǆá 
ïƮƓǈƶǃå ïƓǒƙƤå èåî çßƓƽǂǃå ƗǒíƓǒǀǃå  ÜƗǒïåíǗåā3-ƴƪāƙǃå ǑƼ ßƓƬǈã èƓǒǆǒíƓǂǕå 

Ɨǒǈǌǆǃå æǒïíƙǄǃ æƓƪǂǗ ÿǒǄǆƓƶǃå ÷Ɠõǀƕ èåïƕƤǃå íǒǒƬƙǃå ƗǒǆǄƶǃå  ÜƗǒïöǈǃåā4-ýǆƶǃå 
ǏǄƵ ƴƼï Ăāƙƪǆ ǑƵāǃå ƗǒǆǋƋƕ èƿāǃå ǉíāǒƿā Ɨǒƽǒǂā  ÜǉïƓǆƛƙƪå5-æǒïíƙ ăïǒíǆ 

ƴǒïƓƬǆǃå ǏǄƵ ûǒǀơƙ ÿðåāƙǃå ÿǒƕ èƓƞïƤǆǃå Ɨƛǚƛǃå Ǐǋā ÷āïƬǆǄǃ ƗƽǄǂƙǃå çíāƞǃåā 
 Üèƿāǃåā6-çïāïư þƓǆƙǋǙå ƗƪåïíǃƓƕ çíǒƞǃå ƴǒïƓƬǆǄǃ ƴưāā ǆåïƕǃåƝ Ɨǒǈǆðǃå  Ɨǒǀõǈǆǃå
ƗƕƪƓǈǆǃå Ɨƶǒƕõǃ ýǂ  Ü÷āïƬǆ7-ýǆƶǃå ǏǄƵ ûǒǀơƙ ýǆƓǂƙǃå ǑƼ íāǌƞ úǄƙƤǆ ÿǒǄǆƓƶǃå 
üǃîā ÿǒāǂƙƕ ûïƼ Ɨǆƞƪǈǆǃå ýǆƶǃå ûǒǀơƙā ƗǒƕƓǒƪǈå ýƓƮƙǙå ƓǆǒƼ .Ɠǌǈǒƕ 

Abstract: 

 This study aimed to identify the administrative factors causing 

delay in the completion of construction projects through a study of 

its application on some construction and construction companies in 

Tobruk city. The study relied on descriptive statistical methods in 

general, and the questionnaire form was distributed to 75 

respondents with Experience and knowledge in public and private 

companies operating in Tobruk. 

Where the researcher prepared a questionnaire form that contains 

two hypotheses: - 

The first hypothesis: the delay of contracting companies in the 

completion of projects due to the lack of leadership competence, 

the second hypothesis: the delay of contracting companies in the 

completion of projects due to the lack of administrative efficiency. 

The study reached a set of results: 1-There is an administrative 

defect in a high segment of the study sample companies, which led 

to delayed completion of projects, 2-There is a blurry vision in 

project management in contracting companies. The study sample 
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resulted in a lack of understanding of the priorities and what 

should be focused on more than others, 3- There is no self-

evaluation It is continued by most companies, the study sample, to 

find out their weaknesses, study their causes, and work to solve 

them, 4- There is an imbalance in the culture of time commitment 

among most contractors in companies, the study sample.  

The study recommended the following: 1- The necessity for the 

founders of contracting companies and their boards of directors to 

investigate and scrutinize the selection of the human elements to 

which the management of these companies is entrusted, 2- That the 

material wage paid by contracting companies should not be an 

obstacle to the selection of elements with leadership and 

administrative competence, 3- Expanding the establishment of 

professional academies For training to provide workers in the 

construction sector with scientific and theoretical expertise, 4- 

Working to raise awareness of the importance of time, its 

limitations and how to invest it, 5- Training project managers to 

achieve a balance between the three project outputs, which are 

cost, quality and time, 6- The need to pay attention to a good study 

of projects and develop logical time programs appropriate to the 

nature of each project, 7 - Work to achieve integration in the 

efforts of the various workers by forming harmonious work teams 

and achieving smooth communication between them. 

1- ǈøøøøøøøøøøøøøøøǄìøøƾøøǄ: 
 ÿǆ öơǚǆǃå ÿá ïƤƋƙ ƴǒïƓƬǆǃå ýǂƬǒ ïƑƓƪƤ ƗǆƤư ǏǄƵ ýāíǃå íƿ  ÜíåïƼǕåā ÿāǂǒ 
üǃî Ǌƕƕƪ èƓƪƓǒƪǃå ƗǒïåíǗå ƗƑõƓƤǃå Ǒƙǃå ƓǌƪïƓǆƙ èǙāƓǀǆǃå èƓǂïƬ ÿǆ ßāƪ þǒöǈƙ 
þíƵā üåïíã èǙƓǆƙơǚǃ ÜƗǒǄƕǀƙƪǆǃå ßāƪā ïǒíǀƙ úƶưā ÜƗƽǄǂƙǄǃ ǑƼ çïåíã 
íïåāǆǃå....Üƣǃå ƗƼƓưã Ǐǃã èƓƪƓǒƪǃå ƗǒïåíǗå Ɨƶƕƙǆǃå ÿǆ ÿǒǂǃƓǆǃå ýƕƿ ÿǒîǃåā ÿǂǆǒ 
þǋïƓƕƙƵå ƗƑǒƕǃå ƗǒƞïƓƤǃå èƓǂïƬǃ èǙāƓǀǆǃå ̪Ɠǆǂ ÿá üƓǈǋ Ɨƛǚƛ úåíǋá Ǐƶƪǒ ÷āïƬǆǃå 
ǑƑƓƬǈǗå Ɠǌǀǒǀơƙ Ǐǃã Ǒǋā ýāƮāǃå Ǐǃå ǏǄƵá Üçíāƞ ýƿáā ÜƗƽǄǂƙ ā ïƮƿá èƿā éǒơ 

ÿǆðǃå ïƕƙƶǒ āǋ êïƤǆǃå ñƓƪǕå ăîǃå ïāơǆƙƙ Ǌǃāơ ƗǒǄǆƵ îǒƽǈƙ ƴǒïƓƬǆǃå. 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   млп 

 
 

ƗǒǆǋǙå ÿǆ Ɨƞïí  Ɨƪåïíǃå ǉîǋ îƤƋƙā ǑƼ þǒǒǀƙā Ɨƪåïí ýǆåāƶǃå ƗǒïåíǗå Ɨƕƕƪǆǃå  ǑƼ
ïǒƤƋƙ ðƓƞǈã ƴǒïƓƬǆǃå ƗǒƑƓƬǈǗå ÿǆ ƴƿåā ƗƑǒƕǃå ƗǒǄƤåíǃå èƓǂïƬǃ èǙāƓǀǆǃå  ƗǄǆƓƶǃå

Üûïƕõ Ɨǈǒíǆƕ ƓǌǒƼā ýāƓơǈ úïƶƙǃå ǏǄƵ ơǆǚǆÜƓǌ Ɠǆā ÿǆ Ɠǌǃ ïƛá ǑƼ ûƓƽƤã èƓǂïƬǃå 
ǑƼ þåðƙǃǙå ƓǌƙåíƿƓƶƙƕ ÿǆ ƗǒơƓǈǃå .Ɨǒǈǆðǃå 
2-  :ìǐǐƪƗǁäĀ ÞƑǆƓǁä ƲǐîƑƪǄ ýĀǊƻǄïƮƙǀǒ Ǚ  ǑǈƓƕǆǃå èƓƵāïƬǆ ǑǄƵ íǒǒƬƙǃå ÷āïƬǆ

 Ǒƙǃå èƓƵāïƬǆǃåā èƉƬǈǆǃå ƴǒǆƞ ǑǄƵ íǒǒƬƙǃå ÷āïƬǆ ƗǆǄǂ ûǄõƙ ÿǂǃā õǀƼ Ɨǒǈǂƪǃå
 þƓƪƿå ǉíƵ ăå ƓǌƵåāǈå éǒơ ÿǆ èƓƵāïƬǆǃå þǒƪǀƙ ÿǂǆǒ ā ôïǙå Ơõƪ ǑǄƵ þƓǀƙ

 Ɠǌǈǆ ïǒƮǈ íǒƬïǃå ÿƕ þǒǋåïƕå)2006( :1-  ÜƗǒǈǂƪ ǑǈƓƕǆ èƓƵāïƬǆ2-  èƓƵāïƬǆ
 ǑǈƓƕǆ ÜƗǒǆǒǄƶƙǃåā ƗǒǆíƤǃåā ƗǒïåíǙå ǑǈƓƕǆǃå ýƛǆ Ɨǒǈǂƪ ïǒƹ3-  íǒǒƬƙ èƓƵāïƬǆ

.Ɠǋïǒƹā ƗǒǄơƙǃå èƓõơǆ ÜèåïƓõǆǃå Üûïõǃå ýƛǆ ýǒƺƬƙǃå 

2-1- æîäìâ öĀîƪǄǁä ǏƏƑƪǆǕä þǄ üƓƽ  üĀƑƾǄǁäïǒƮǈ )2007( îƬƟǆƗ  :Ǐƺ 
1-þåðƙǃǙå îǒƽǈƙƕ ýƓǆƵǕå ƗǄǂāǆǃå  ÜǊǒǃã2-þåðƙǃǙå èƿāǃƓƕ ííơǆǃå ûƽƙǆǃå ǊǒǄƵ îǒƽǈƙǃ 

 Ü÷āïƬǆǃå3-þåðƙǃǙå ýǆơƙƕ èƓǀƽǈ îǒƽǈƙ ýƓǆƵǕå ûƼā ýāƮá  ÜƗƶǈƮǃå4-þåðƙǃǙå îǒƽǈƙƕ 
èƓǌǒƞāƙǃå èƓǆǒǄƶƙǃåā ÿǆ ýƕƿ Ɨǌƞǃå .ƗǂǃƓǆǃå 

3- ýĀǊƻǄ æîäìâ çƽĀǁä: çïåíã èƿāǃå Ǒǋ ýǚƺƙƪå ÿƪơ èƿāǃå ǉïƓǆƛƙƪåā ûǒǀơƙā 
ǏƮƿá Ɨǈǂǆǆ çíƓƽƙƪå  Ǌǈǆ ýǚǋ)1995(çïåíã Ü èƿāǃå Ǒǋ ƗǒǄǆƵ Ǒǆïƙ Ǐǃã Ɠǆ āǋ  þíƓƿ
çíǄƞ) ðǒïơā. (2007 

3-1- ƕǐǄǉà æîäìâ çƽĀǁä :ÿã çïåíã èƿāǃå ǏǄƵ  Ćāơǈ íǒƞ Ǒưƙǀǒ çïåíã íïåāǆǃå éǒơƕ 
ýƵƓƽƙƙ þƹƓǈƙƙā ûƪƓǈƙƙā Ɠǆƕ ûǀơǒ  ĄåïǒƼāƙ èƿāǄǃ  ĄƓǀǒǀơƙā ǏƮƿǕ ðƓƞǈã) ăïǒươǃå2000.( 

4- ƕƾƓƑƨǁä çƑƨäîìǁä : ÿǆ íǒíƶǃå èǃāƓǈƙƵāưāǆ èƓƪåïíǃåèƓ éíơƙƙ ǑƼ ïƓõã 
æïƓǀƙǆ ÿǆ ǉîǋ  Ɨƪåïíǃå.Ɠǌǈǆā 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   млр 

 
 

1- ƕƨäîì) Shrief Mohamed Hafez2001îǐǐƑƴǄǁä :þäĀǆƴƓ ( ƕǐƨƑǐƾǁä 
ƕƳƑǆƬǁ ìǐǐƪƗǁä ƕǐîƬǄǁä îƪáǄǀ ÞäìǓ üƑǄƳǓäÜ  Ǌƙƪåïí ǑƼ ýƮāƙ íƿāǏǃã çïāïư 
îƤǕå ýǒǄơƙǃƓƕ íǒƞǃå æƪǈǄǃ ƗǒǃƓǆǃå ýƬƽǄǃ ĄƓƕǈƞƙ ïǂƕǆǃå ǑƼ ǉîǋ ÜƗƵƓǈƮǃå ÿáā ïåïǆƙƪå 
èƉƬǈǆǃå ƓǌǆöƓƶƙā êƓƙơǒ Ǐǃã ǑƞƓƙǈƙƪå êîāǆǈ þƑƓƿ ǏǄƵ æƪǈǃå ƗǒǃƓǆǃå þǒǒǀƙǃ ßåíǕå 
ÜǑǃƓǆǃå ÿáā êîƓǆǈ ýǒǄơƙǃå ƗǆíƤƙƪǆǃå ǑǃƓǆǃå  ĄƓǒǃƓơ èƪǒǃ Ɨƕǂåāǆ þíǀƙǄǃ ýƑƓǌǃå ǑƼ 
ƗƵƓǈƮ ßƓǈƕǃå íǒǒƬƙǃåā. 

2- ƕƨîäìAbdul Karim Abdul Rahim Salama (2009) øƴøƓǆ:þäĀøø 

çƑƨƑǐƨǁä ƕǐîäìǕä ƑǉîƙàĀ Ǐƺ îǐĀôƗ üƑǄƳà çǗĀƑƾǄǁä )ƕƨäîì ƕǐƾǐƓôƗ çƑǀîƪ ǍǂƳ 
ÞƑǆƓǁä åƗƑǀǄĀ çäîƑƪƗƨǗä ƕǐƨìǆǊǁä ƕǁĀìƓ îôƽ( íƿā èƮāá Ɨƪåïíǃå çïāïưƕ þåðƙǃǙå 

èƓƽƮåāǆǃƓƕ õāïƬǃåā çïāïưā ÜƗǒíƿƓƶƙǃå ƗǆƑåāǆ èƓǂïƬǃå æƙƓǂǆǃåā ƗǒïƓƬƙƪǙå ÿǒƕ 
ƓǌƙƓǒǈƓǂǆã þƞơā çïāïưā ÜƓǌƙåíƿƓƶƙ þƓǆƙǋǙå æǒïíƙǃƓƕ Ɨǒǆǈƙā èåïƓǌǆǃå Ɨƕǂåāǆā 
Ɠǒƞāǃāǈǂƙǃå. 

3-  ƕƨîäì Khalid Abdul Razak Abu Alathm (2007) øƴøƓǆ:þäĀøø ýǐǐƾƗ 
üǄäĀƴǁä ƕǐǄǐõǆƗǁä ƕǐƏǐƓǁäĀ æîƙáǄǁä ǍǂƳ Þäìà ǏǁĀƑƾǄ ƲǐîƑƪǄǁä ÞƑǆƓǁä Ǐƺ þìîǓä 

 ƝƑƓƙǈ èǄƮāƙā ǉîǋ Ǐǃã Ɨƪåïíǃåçïāïư ýǆƶǃå ǏǄƵ ïǒƼāƙ ƗƼïƶǆǃå Ɨǒïöǈǃå Ɨǒǈǌǆǃåā  þƛ
ƓǌǄǀƮ ÜæǒïíƙǃƓƕ ñǒƪƋƙā èƓǌƞ Ɨǒǆǒöǈƙ ûǒƪǈƙǄǃ ƗƶƕƓƙǆǃåā ÿǒƕ èƓǂïƬ  èǙāƓǀǆǃå
èƓǌƞǃåā ƗǂǃƓǆǃå .ƗǃāíǃƓƕ 

5- ƕǐƾǐƓôƗǁä ƕƨäîìǁä:  ýǆƬǒ éǒơƕ åíǒƞ Ąǚǒƛǆƙ Ɨƪåïíǃå ƴǆƙƞǆ ýƛǆƙ ǊǈǒƵ ïƓǒƙƤǙ
ǂïƬǃå ǑƼ ÿǒǒǈƽǃåā ÿǒƪíǈǌǆǃå ƴǆƙƞǆǃåèƓ Ɨƪåïíǃå ƗǈǒƵ ßåāƪ ûïƕõ Ɨǈǒíǆ ǑƼ ƗǄǆƓƶǃå 

ßƓǈƕǃå èǈƓǂ āá ûïõǃå āá ăïƓƞǆǃå ǉƓǒǆǃåā āá ýƓǆƵá ßƓƕïǌǂǃå çïƕƤǃå þǌǒƼ ïƼåāƙƙ ÿǒîǃå Ü
 ÿǆ þǌƙïƕƤ ëāåïƙƙ ā Ɨǀƕƪǆǃå Ɨǒåïíǃåā10  Ǐǃã35 Ɨǈƪ. 
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6- :þƑøøøøøǐƓƗƨǗä å çïƓǆƙƪå êîāǆǈ ƴǒðāƙ þƙǙåïíǃå Ɨǈǒƶƕ ïƬƓƕǆǃå ýƓƮƙǙƓƕ ÿƓǒƕƙƪ ÜƗƪ
ǏǄƵ úïƶƙǄǃ úíǌƙ ƗǄƑƪǕå ÿǆ ǊƵāǆƞǆ ÿƓǒƕƙƪǙå çïƓǆƙƪå ÿǆưƙƙ ýǆåāƶǃå ƗǒïåíǗå 

Ɨƕƕƪǆǃå ǑƼ ïǒƤƋƙ ðƓƞǈã ƴǒïƓƬǆǃå  ƗǒƑƓƬǈǗåÜƗƪåïíǃå ƗǈǒƵ èƓǂïƬǃå ǑƼ  ƴǒðāƙ þƙ
åǙ ííƵ ǏǄƵ çïƓǆƙƪ75 çïƕƤǃå Ăāî ÿǆ éāơƕǆ ƴǒǆƞƙ úíǌƕ ƗƼïƶǆǃåā  Ǒƙǃå èƓƕƓƞǗå

 ÜƗƪåïíǃå ÿǆ úíǌǃå ûǒǀơƙ ǑǄƵ íƵƓƪƙ ûƼā ïāƓơǆǃå èåïǀƼ ǑǄƵ èƓƕƓƞǙå èǈƓǂā
þƿï ýāíƞǃƓƕ Ơưāǆ Ɠǆǂ ǑƪƓǆƤǃå èïƓǂǒǃ ñƓǒǀǆ)1 Ü( éǚƛ Ǒǃå ÿƓǒƕƙƪǙå þǒƪǀƙ þƙā

: ǑƙƉǂ þƓƪƿå- 1-  èƓǈƓǒƕǃå ÿǆ ÿāǂƙǒǑƮǀƙƪǆǄǃ ƗǒƮƤƬǃå Ǌǈǆ Ü2- ïƤƋƙ èƓǂïƬ 
èǙāƓǀǆǃå ǑƼ ƓǋðƓƞǈã ƬǆǄǃƴǒïƓ ƴƞïǒ Ǐǃã ïƓǀƙƼǙå Ǐǃã  ÜƗǒíƓǒǀǃå çßƓƽǂǃå3- ïƤƋƙ 
èƓǂïƬ èǙāƓǀǆǃå ǑƼ ƓǋðƓƞǈã ƴǒïƓƬǆǄǃ ƴƞïǒ Ǐǃã Ǐǃã ïƓǀƙƼǙå çßƓƽǂǃå ƗǒïåíǗå.                                            

ýāíƞ ) þƿï1 (ǑƪƓǆƤǃå èïƓǂǒǃ ñƓǒǀǆ 

 

6-1- åǐǁƑƨǓä ƕǐƏƑƬƟǗä ƕǄìƢƗƨǄǁä Ǐƺ  :ƕƨäîìǁä1- æƓƪƙơå þƙ ýǆƓƶǆ 
ƗǒƿåíƮǆǃå Ɠƽǃá ïƕƙƶƙā ìƓƕǈāïǂ Ɨǃāƕǀǆǃå Ɨǆǒǀǃå  ĄƓǒƑƓƮơã ýǆƓƶǆǃ Ɠƽǃá ìƓƕǈāïǂ  .%60  

2- æǒǃƓƪǕå ƗǒƑƓƮơǗå æǒǃƓƪǕå èǈǆưƙ :ƗǒƽƮāǃå ƴǒðāƙǃå ăïåïǂƙǃå èƓƕƓƞǗ 
èåíơāǃå Ɨƛāơƕǆǃå. 

3-ïǒíǀƙ ƮāǄǃ :õǒƪāǃåýā Ǐǃã õƪāƙǆ èƓƕƓƞã èåíơāǃå Ɨƛāơƕǆǃå ƴǒǆƞǃ èåïƓƕƵ ƗǄƑƪá 
þƙ ƗǈƓƕƙƪǙå þåíƤƙƪå õǒƪāǃå ñƓǒǀǆǂ ƗƵðǈǄǃ þƙā Ɨǒðǂïǆǃå þåíƤƙƪå ñƓǒǀǆ èïǂǒǃ 
üǃîā ǑƪƓǆƤǃå ǏǄƵ āơǈǃå :ǑǃƓƙǃå ûƼåāá çíƬƕ = 5 ÜèƓƞïí ûƼåāá = 4 ÜèƓƞïí íǒƓơǆ 

= 3 ÜèƓƞïí Ǚ ûƼåāá = ÜÿƓƙƞïí Ǚ ûƼåāá çíƬƕ = Ɨƞïí çíơåā.  

4- þåíƤƙƪå ïƓƕƙƤå )ĂƓǂ ƴǒƕïƙ( þƙ þåíƤƙƪå åîǋ ïƓƕƙƤǙå ïƓƕƙƤǙ ƗǃǙíǃå ƗǒƑƓƮơǗå 
ôāïƽǃ Ɨƪåïíǃå Ăāƙƪǆ íǈƵ Ɨǒāǈƶǆ.%5  

æìƪƓ úƺäĀǄ úƺäĀǄ ìǐƑƟǄ úƺäĀǄ îǐƷ æìƪƓ úƺäĀǄ îǐƷ 
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5- ýǒǄơƙǃå èƓǈƓǒƕ ƗǄƑƪå þƙ ƗǈƓƕƙƪǙå þíƤƙƪå  Ɨǆðơǃå ƝǆƓǈïƕ ƗǒƑƓƮơǙå 

Social Science Statistical Package for )spss  ( 
7-  ƛƏƑƗǆÞƑƬƾƗƨǗä : ƗǈǒƵ èƓǂïƬǃå ǑƼ ÿǒǄǆƓƶǃå íåïƼǖǃ ƗƵāǈƙǆǃå èƓƕƓƞǗå ýǚƤ ÿǆ

:ǑƙǙå ýǚƤ ÿǆ Ɠǌǈāǆưǆ ÿƵ ïǒƕƶƙǃåā èƓƕƓƞǗå Ƹǒïƽƙ þƙ ÿƓǒƕƙƪå Ɨƪåïíǃå-  

7-1-  Ǌǈǆ ǑƮǀƙƪǆǃå ƗƽƮā ƗǂïƬǃå ǏǄƵ úïƶƙǃå ÿǒƕƙ éǃƓƛǃåā ǑǈƓƛǃåā ýāǙå ƗǄƑƪǙå
 ýāíǃƓƕ Ơưāǆ Ɠǆǂ Ɨǒíǃ çïƕƤǃå èåāǈƪā2  . 

) üĀìƜǁä2ƕƨäîìǁä ƕǆǐƳ çƑǀîƪǁä Ǐƺ ǈǆǄ ǏƬƾƗƨǄǁä ƕƻƬĀ æîƓƢǁä çäĀǆƨ þǐƓǐ ( 
 ïǄî
ƕǀîƪǁä 

ƕøøƻøøøƬøøøǁä  çäĀǆƨ
æîƓƢǁä 

 ïǄî
ƕǀîƪǁä 

ƕøøƻøøøƬøøøǁä  çäĀǆƨ
æîƓƢǁä 

A ƕǀîƪǁƑƓ ýƑƴǁä ìƑƟƗǗä ðǐƏî 35 F ƲƽĀǄ ùîƪǄ 17 
B  ôǐôƢƗǁä ýƨƽ ðǐƏî 15 G ĂíǐƻǆƗ ðìǆǊǄ 22 
C Ǐƨìǆǉ ĂîƑƪƗƨä 13 H çƑƳĀîƪǄǁä îǐìǄ 28 
D ƕǀîƪǁä óĀƻǄ 25 K ĂîƑǄƴǄ ðìǆǊǄ 25 
E ƕǀîƪǁä öîƺ îǐìǄ 27 M ƕǐǆƻǁä þĀáƪǁä 12 

7-2- üǄƑƴǁä üĀǗä :îƢƉƗ çƑǀîƪ çǗĀƑƾǄǁä Ǐƺ ƑǉïƑƜǆâ ƲǐîƑƪǄǂǁ ƲƜîǐ Ǎǁâ îƑƾƗƺǗä 
Ǎǁâ ƕǐìƑǐƾǁä æÞƑƻǀǁä íƿā þƙ ñƓǒƿ åîǋ ýǆƓƶǃå èåïǒƺƙǆǃƓƕ ƗǒƵïƽǃå  :ƗǒǃƓƙǃå1-ïƓǀƙƼǗå Ǐǃã 

èåïíǀǃå  ÜƗǒíƓǒǀǃå2-ïƓǀƙƼǗå Ǐǃã èåïƓǌǆǃå  ÜƗǒíƓǒǀǃå3-ïƓǀƙƼǗå ïǒǒƓƶǆǄǃ ƗơǒơƮǃå ǑƼ 
ïƓǒƙƤå ïƮƓǈƶǃå  ÜƗǒïƬƕǃå4-ïƓǀƙƼǗå Ǐǃã ǏƵāǃå þāǌƽǆƕ ïƮƓǈƶǃå ƗǒǄǆƓǂƙǃå Üßåíǖǃ 5-
ïƓǀƙƼǗå Ǐǃã çïƓǌǆ ýǆƓƶƙǃå ƴǆ èƿāǃå ǉíāǒƿā .ǊƙƓǈƓǂǆåā 

 ƓǆǒƼā ǏǄǒ ƝƑƓƙǈ ßåïà ƗǈǒƵ Ɨƪåïíǃå ïƓǀƙƼǙå ǑƙïǀƼ ǑƼ Ǐǃã èåïíǀǃå ïƓǀƙƼǙåā ƗǒíƓǒǀǃå Ǐǃã 
èåïƓǌǆǃå  þƿï ýāíƞǃƓƕ Ơưāǆ Ɠǆǂ ƗǒíƓǒǀǃå 3. 
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) ýƽî üĀìƜ3îƑƾƗƺǕä ( Ǎǁâ çäîìƾǁä îƑƾƗƺǕä Ā ƕǐìƑǐƾǁä Ǎǁâ çäîƑǊǄǁä ƕǐìƑǐƾǁä 

îƑƾƗƺǕä 
Ǎǁâ 
çäîìƾǁä 
ƕǐìƑǐƾǁä 

ƕƓƑƜǗä ììƴǁä %ƕƓƨǆǁä 
îƑƾƗƺǕä 
Ǎǁâ 
çäîƑǊǄǁä 
ƕǐìƑǐƾǁä 

ϣϠϝϮъϜ ϸϸЛЮϜ 
 ϣϠЂжЮϜ
% 

ûƼåāå 56 74.2 ФТϜмϜ сп урΦн 

íǒƓơǆ 15 20.1 ϸтϝϲв т фΦо 

ûƼåāå Ǚ 4 5.5 ъ ФТϜмϜ п рΦр 

÷āǆƞǆǃå 75 100 ИмвϮвЮϜ тр 100 

ƓǆǒƼ ǏǄǒ ƝƑƓƙǈ ßåïà ƗǈǒƵ Ɨƪåïíǃå ïƓǀƙƼǗå ïǒǒƓƶǆǄǃ ƗơǒơƮǃå ǑƼ ïƓǒƙƤå ïƮƓǈƶǃå 
ïƓǀƙƼǗå ƗǒïƬƕǃå Ǐǃã ǏƵāǃå þāǌƽǆƕ ïƮƓǈƶǃå ƗǒǄǆƓǂƙǃå þƿï ýāíƞǃƓƕ Ơưāǆ Ɠǆǂ ßåíǖǃ4 

) ýƽî üĀìƜ4îƑƾƗƺǕä ( îǐǐƑƴǄǂǁ ƕƟǐƟƬǁä Ǐƺ îƑǐƗƢä îƬƑǆƴǁä îƑƾƗƺǕä Ā ƕǐîƪƓǁä Ǎǁâ ǍƳĀǁä 
ýĀǊƻǄƓ îƬƑǆƴǁä ƕǐǂǄƑǀƗǁä Þäìǔǁ 

îƑƾƗƺǕä 
îǐǐƑƴǄǂǁ 
ƕƟǐƟƬǁä 

Ǐƺ îƑǐƗƢä 
îƬƑǆƴǁä 
ƕǐîƪƓǁä 

ƕƓƑƜǗä ììƴǁä ƕƓƨǆǁä
% 

îƑƾƗƺǕä 
Ǎǁâ ǍƳĀǁä 

ýĀǊƻǄƓ 
îƬƑǆƴǁä 
ƕǐǂǄƑǀƗǁä 
Þäìǔǁ 

ϣϠϝϮъϜ ϸϸЛЮϜ 
 ϣϠЂжЮϜ
% 

ûƼåāå 65 86.7 ФТϜмϜ 53 82.6 

íǒƓơǆ 7 9.3 ϸтϝϲв 7 17.4 

ûƼåāå Ǚ 3 4 ъ ФТϜмϜ 15 0 

÷āǆƞǆǃå 75 100 ИмвϮвЮϜ 75 100 

ƓǆǒƼ ǏǄǒ ƝƑƓƙǈ ßåïà ƗǈǒƵ Ɨƪåïíǃå ïƓǀƙƼǗå Ǒǃå Ǐǃã çïƓǌǆ ýǆƓƶƙǃå ƴǆ èƿāǃå ǉíāǒƿā 
þƿï ýāíƞǃƓƕ Ơưāǆ Ɠǆǂ ǊƙƓǈƓǂǆåā 5 . 

) ýƽî üĀìƜ5îƑƾƗƺǕä ( Ǎǁâ æîƑǊǄ üǄƑƴƗǁä ƲǄ çƽĀǁä ǇìĀǐƽĀ ǈƗƑǆƑǀǄäĀ 
ƕƓƑƜǗä ììƴǁä %ƕƓƨǆǁä 
úƺäĀä 62 82.6 
ìǐƑƟǄ 13 17.4 
úƺäĀä Ǘ 0 0 
öĀǄƜǄǁä 75 100 
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ā ǊǒǄƵ Ɠǈǈǂǆǒ æǒƙïƙ èåïƓƕƵ ïƮƓǈƵ çßƓƽǂǃå ƗǒíƓǒǀǃå æƪơ ƗǒǆǋǕå ýǚƤ ÿǆ æƪǈ 
èƓƕƓƞǗå ƗǀƼåāǆǃå ǉîǌǃ  þƿï ýǂƬǃƓƕ Ơưāǆ Ɠǆǂ èåïƓƕƶǃå1 ǑǄƵ āơǈǃå :ǑǃƓƙǃå 

 

) þƿï ýǂƬ1æǒƙïƙ ( èåïƓƕƵ ïƮƓǈƵ çßƓƽǂǃå ƗǒíƓǒǀǃå æƪơ ƗǒǆǋǕå 

7-3- üǄƑƴǁä :ǏǆƑƙǁä îƢƉƗ çƑǀîƪ çǗĀƑƾǄǁä Ǐƺ ƑǉïƑƜǆâ ƲǐîƑƪǄǂǁ ƲƜîǐ Ǎǁâ  îƑƾƗƺǕä
Ǎǁâ æÞƑƻǀǁä ƕǐîäìǕä íƿā þƙ ñƓǒƿ åîǋ ýǆƓƶǃå èåïƓƕƶǃƓƕ ƗǒǃƓƙǃå: 1-ïƓǀƙƼǗå Ǐǃã ßƓǈƕ 
ûǒïƼ ýǆƶǃå þƞƪǈǆǃå  ÜþƹƓǈƙǆǃåā2-ïƓǀƙƼǗå Ǐǃã þǌƽǃå ûǒƿíǃå ƗƑǒƕǄǃ ƗǒǄƤåíǃå  ÜýāƓǀǆǄǃ
3-ïƓǀƙƼǗå Ǐǃã Ɨǒâï çíǒƞ ǑƼ ýǆƓƶƙǃå ƴǆ úåïõǕå  ÜƗǒƞïƓƤǃå4-ïƓǀƙƼǗå Ǐǃã  ĆèƓƿǚƵ 

 ĆƗǒǈƓƪǈã  Ćçíǒƞ ÿǒƕ çïåíǙå .ÿǒǄǆƓƶǃåā 

 ƓǆǒƼā ǏǄǒ ƝƑƓƙǈ ßåïà ƗǈǒƵ ïƓǀƙƼǗå Ǐǃã ßƓǈƕ ûǒïƼ ýǆƶǃå þƞƪǈǆǃå  Ơưāǆ Ɠǆǂ þƹƓǈƙǆǃåā
 þƿï ýāíƞǃƓƕ6 . 
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 ) ýƽî üĀìƜ6 îƑƾƗƺǕä ( Ǎǁâ ÞƑǆƓ úǐîƺ üǄƴǁä ýƜƨǆǄǁä îƑƾƗƺǕä Ā ýƷƑǆƗǄǁäĀ Ǎǁâ ǍƳĀǁä 
ýĀǊƻǄƓ îƬƑǆƴǁä ƕǐǂǄƑǀƗǁä Þäìǔǁ 

îƑƾƗƺǕä Ǎǁâ 
ÞƑǆƓ úǐîƺ 

üǄƴǁä 
ýƜƨǆǄǁä 
ýƷƑǆƗǄǁäĀ 

ƕƓƑƜǗä ììƴǁä %ƕƓƨǆǁä îƑƾƗƺǕä Ǎǁâ 
ýǊƻǁä 
úǐƽìǁä 
ƕƏǐƓǂǁ 
ƕǐǂƢäìǁä 
üĀƑƾǄǂǁ 

ϣϠϝϮъϜ ϸϸЛЮϜ 
 ϣϠЂжЮϜ
% 

ûƼåāå 59 78.7 ФТϜмϜ 57 76.0 
íǒƓơǆ 15 20.1 ϸтϝϲв 18 24.0 
ûƼåāå Ǚ 1 1.2 ъ ФТϜмϜ 0 0 
÷āǆƞǆǃå 75 100 ИмвϮвЮϜ 75 100 

ƓǆǒƼā ǏǄǒ ƝƑƓƙǈ ïƓǀƙƼǗå Ǐǃã Ɨǒâï çíǒƞ ǑƼ ýǆƓƶƙǃå ƴǆ úåïõǕå ïƓǀƙƼǙåā ƗǒƞïƓƤǃå Ǐǃã 
 ĆèƓƿǚƵ  ĆƗǒǈƓƪǈã  Ćçíǒƞ ÿǒƕ çïåíǙå  þƿï ýāíƞǃƓƕ Ơưāǆ Ɠǆǂ ÿǒǄǆƓƶǃåā7 . 

) ýƽî üĀìƜ7îƑƾƗƺǕä ( Ǎǁâ ƕǐáî æìǐƜ Ǐƺ üǄƑƴƗǁä ƲǄ ùäîôǓä îƑƾƗƺǗäĀ ƕǐƜîƑƢǁä Ǎǁâ 
çƑƽǘƳ þǐƓ æìǐƜ ƕǐǆƑƨǆâ æîäìǗä þǐǂǄƑƴǁäĀ 

îƑƾƗƺǕä Ǎǁâ 
ƕǐáî æìǐƜ 
Ǐƺ üǄƑƴƗǁä 
ƲǄ ùäîôǓä 

ƕǐƜîƑƢǁä 

ƕƓƑƜǗä ììƴǁä %ƕƓƨǆǁä îƑƾƗƺǕä Ǎǁâ 
 ąçƑƽǘƳ 
 ąƕǐǆƑƨǆâ 
 ąæìǐƜ þǐƓ 
æîäìǗä 
þǐǂǄƑƴǁäĀ 

ϣϠϝϮъϜ ϸϸЛЮϜ 
 ϣϠЂжЮϜ
% 

ûƼåāå 60 80 ФТϜмϜ 42 56.0 
íǒƓơǆ 11 14.5 ϸтϝϲв 26 34.7 
ûƼåāå Ǚ 4 5.5 ъ ФТϜмϜ 7 9.3 
÷āǆƞǆǃå 75 100 ИмвϮвЮϜ 75 100 

ǊǒǄƵā Ɠǈǈǂǆǒ æǒƙïƙ èåïƓƕƵ ïƮƓǈƵ çßƓƽǂǃå ƗǒïåíǗå æƪơ ƗǒǆǋǕå ýǚƤ ÿǆ æƪǈ 
èƓƕƓƞǗå ƗǀƼåāǆǃå ǉîǌǃ  þƿï ýǂƬǃƓƕ Ơưāǆ Ɠǆǂ èåïƓƕƶǃå2 ǑǄƵ āơǈǃå :ǑǃƓƙǃå 
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) þƿï ýǂƬ2æǒƙïƙ ( èåïƓƕƵ ïƮƓǈƵ çßƓƽǂǃå æƪơ ƗǒïåíǗå ƗǒǆǋǕå 

7-4-  :þǐîĀƟǄǁä Ǐƺ ƕƨäîìǁä ƕǆǐƳ ÞäîäïƤƋƙ èƓǂïƬ èǙāƓǀǆǃå ǑƼ ƓǋðƓƞǈã ƴǒïƓƬǆǄǃ 
ƴƞïǒ Ǐǃã ïƓǀƙƼǙå Ǐǃã ƗǒíƓǒǀǃå çßƓƽǂǃå çßƓƽǂǃåā  þƿï ýāíƞǃƓƕ Ơưāǆ āǋ Ɠǆǂ ƗǒïåíǙå8 

) ýƽî üĀìƜ8îƑƾƗƺǗä ( Ǎǁâ ƕǐìƑǐƾǁä æÞƑƻǀǁä æÞƑƻǀǁäĀ ƕǐîäìǗä 

îƑƾƗƺǗä Ǐǁä 
æÞƑƻǀǁä 
ƕǐìƑǐƾǁä 

ƕƓƑƜǗä ììƴǁä %ƕƓƨǆǁä 
îƑƾƗƺǗä Ǐǁä 
æÞƑƻǀǁä 
ƕǐîäìǗä 

ϣϠϝϮъϜ ϸϸЛЮϜ 
 ϣϠЂжЮϜ
% 

ûƼåāå 300 80 ФТϜмϜ 218 72.6 
íǒƓơǆ 49 13.1 ϸтϝϲв 70 23.2 
ûƼåāå Ǚ 26 6.9 ъ ФТϜмϜ 13 4.3 
÷āǆƞǆǃå 375 100 ИмвϮвЮϜ 301 100 

 

8- ƑǐƮîƻǁä îƑƓƗƢä :çïǒƪƽƙ þƙǒƪ Ɨƞǒƙǈ ƗǒưïƼ ýǂ ǏǄƵ Ăíơ úíǌƕ þǂơǃå ǏǄƵ 
ǊǆíƵ ÿǆ ƓǌƙơƮ  ĄåíƓǈƙƪå Ǐǃã ýǒǄơƙǃå þƓƶǃå ǑƑƓƮơǗå üǃîā ǏǄƵ āơǈǃå ǑǃƓƙǃå: 
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ЬмϝЧвЯЮ ϣтЯ϶ϜϸЮϜ 

 пЮϖ ϼϝЧϦТшϜ
 ̱ϣтжϝЂжϖ ̱ϤϝЦыК
 ϢϼϜϸъϜ дтϠ ̱ϢϸтϮ
дтЯвϝЛЮϜм 
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 ĄǙāå þåíƤƙƪå õǒƪāǃå : éǒơ þƙǒ þåíƤƙƪå õǒƪāǃå ýǂǃ çïƓƕƵ ÿǆ ÿƓǒƕƙƪǙå èåïƓƕƵ éǒơ 
þƙǒ ßƓõƵå Ɨƞïíǃå 1 ÿðāǂ ƗƕƓƞǗ ûƼåāá ÜçíƬƕ Ɨƞïíǃåā 2 ÿðāǂ ƗƕƓƞǘǃ ÜûƼåāá Ɨƞïíǃåā 
3 ƗƕƓƞǘǃ ÿðāǂ ƗƕƓƞǘǃ ÜíǒƓơǆ  Ɨƞïíǃåā4 ÿðāǂ ƗƕƓƞǘǃ Ǚ ÜûƼåāá Ɨƞïíǃåā 5 ƗƕƓƞǘǃ 
Ǚ ûƼåāá çíƬƕ. 

 ĄƓǒǈƓƛ: þåíƤƙƪå ĂƓǂ ƴǒƕïƙ ƗƼïƶǆǃ ƗǃǙí ûāïƽǃå ǑƼ èƓƕƓƞã íåïƼá ƗǈǒƵ ǏǄƵ Ɨƪåïíǃå 
èåïƓƕƵ ýǂ .ƗǒưïƼ 

8-1- ƕǐƮîƻǁä þâ ǍǁĀǓä îƢƉƗ çƑǀîƪ çǗĀƑƾǄǁä Ǐƺ ƑǉïƑƜǆâ ƲǐîƑƪǄǂǁ ƕǐƏƑƪǆǗä 
ƲƜîǐ Ǎǁâ Ǎǁâ îƑƾƗƺǕä æÞƑƻǀǁä ƗǒíƓǒǀǃå íƿā þƙ ëïõ èåïƓƕƶǃå ƗǒǃƓƙǃå ǏǄƵ èåíơāǃå 

Ɨƛāơƕǆǃå : 

1- ïƓǀƙƼǗå Ǐǃã èåïíǀǃå Ǌƪǒǀƙā ƗǒíƓǒǀǃå èåïƓƕƶǃå  ÿǆ1-3  

2- ïƓǀƙƼǗå Ǐǃã èåïƓǌǆǃå ƗǒíƓǒǀǃå Ǌƪǒǀƙā èåïƓƕƶǃå  ÿǆ4-6  

3- ïƓǀƙƼǗå ïǒǒƓƶǆǄǃ ƗơǒơƮǃå ǑƼ ïƓǒƙƤå ïƮƓǈƶǃå ƗǒïƬƕǃå Ǌƪǒǀƙā èåïƓƕƶǃå ÿǆ7-9 

4- ïƓǀƙƼǗå Ǐǃã ǏƵāǃå þāǌƽǆƕ ïƮƓǈƶǃå ƗǒǄǆƓǂƙǃå Ǌƪǒǀƙā ßåíǖǃ èåïƓƕƶǃå  ÿǆ10-12  

5-ïƓǀƙƼǗå Ǐǃã çïƓǌǆ ýǆƓƶƙǃå ƴǆ èƿāǃå ǉíāǒƿā ǊƙƓǈƓǂǆåā Ǌƪǒǀƙā èåïƓƕƶǃå  ÿǆ13-15 

Ǚā èƓƕƛ ǉîǋ Ɨǒưïƽǃå þƙǒƪ  ĄǙāá ïǒíǀƙ õǒƪāǃå ƴǒǆƞǃ èåïƓƕƵ ƗƼïƶǆǃ Ɨǒưïƽǃå ǉƓƞƙå 
ƗǈǒƵ ïƓƕƙƤǙā ÜƗƪåïíǃå íāƞā ûāïƼ èåî ƗǃǙí ƗǒƑƓƮơã ÿǒƕ íåíƵá ÿǒǀƼåāǆǃå  ÿǒíǒƓơǆǃåā
ïǒƹā ÿǒǀƼåāǆǃå ƝƑƓƙǈǄǃ ÜǉǚƵá þƙ þåíƤƙƪå ïƓƕƙƤå ƴƕïǆ ĂƓǂ ƗǃǙíǃ ûāïƽǃå  ÿǒƕ

ƓǆǒƼā ÜèƓƕƓƞǗå ǑǄǒ  þƿï ýāíƞǃå9 ăîǃå Ơưāǒ ïǒíǀƙ þǒƿ õǒƪāǃå þǒƿā ĂƓǂ ƴǒƕïƙ 
Ɨǒưïƽǃå èåïƓƕƶǃ ǏǃāǕå: 
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 ) ýƽî üĀìƜ9 ( ôǐƨĀǁä ýǐƽĀ āƑǀ ƲǐƓîƗ çƑƓƑƜǕ çäîƑƓƳ ƕǐƮîƻǁä :ǍǁĀǓä 
çäîƑøøøøøøøøƓƴǁä ôǐƨĀǁä Ɨǆǒƿ ĂƓǂ 

ƴǒƕïƙ 
1- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã íǒíơƙ úåíǋǕå ƗǄƕƓǀǃå ñƓǒǀǃåā ðƓƞǈǘǃ 

õǒõƤƙǃåā þǒǄƪǃå Ɠǌǃ. 
4 36.76 

2- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã çïíǀǃå ǏǄƵ ýǒǄơƙǃå õƓƕǈƙƪǙåā ǑǄǀƶǃå 4 9.84 
3-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã çïíƓƕǆǃå çáíƓƕǆǃåā îƓƤƙåā ïåïǀǃå. 4 4.48 
4-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ƣǒƪïƙ áíƕǆ þåðƙǃǙå ôǒāƽƙǃåā ƗǂïƓƬǆǃåā 4 35.28 
5-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ƣǒƪïƙ áíƕǆ þƵíǃå ðǒƽơƙǃåā 4 20.72 
6-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ïƬǈ ëāï ÷åíƕǗå ïƓǂƙƕǙåā íåïƼǕå ÿǒƕ. 4 26 
7-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ïíåāǂ Ɨǒïåíå çïǒƕƤ 4 55.28 
8-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ïíåāǂ ƗǒǃƓǆ çïǒƕƤ 4 20.24 
9-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ïíåāǂ ƗǒǈƼ ƗǒǃƓǆƵā ƗǒǃƓƵ ƗǒƞƓƙǈǙåā çßƓƽǂǃå. 4 14.92 
10-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ǏƵāǃå ƗǒǆǋƋƕ ïƮǈƵ ƗƽǄǂƙǃå 4 50.96 
11-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã íǒǀƙǃå èƓƽƮåāǆǃƓƕ Ɨǒǈƽǃå çííơǆǃå 4 13.52 
12-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ƗƕƓƿïǃå çïǆƙƪǆǃå ǏǄƵ ßåíǕå 4 57.6 
13-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ǏƵāǃå Ɨǆǒǀƕ èƿāǃå Ɨǒāǆǈƙǃå çïƓƛàā. 4 11.68 
14-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã æƓƪơ èåïǒƤƋƙǃå ƗǄǆƙơǆǃå 4 37.24 
15-ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ÿǒƪơƙ èƿāǃå Ɲƙǈǆǃå óǒǄǀƙā  èƿāǃå
ïíǌǆǃå. 

4 7 

1- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  çïƓƕƶǄǃ
ǏǃāǕå36.76  ƗǒǈƓƛǃå çïƓƕƶǄǃā Ü9.84 ǉîǋā þǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå 
íǈƵ èƓƞïí  Ɨǒïơ3 Ăāƙƪǆā ƗǃǙí %5 ƗƺǃƓƕǃåā 9.34Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ Ǐǃã 
íāƞā èåî ûāïƼ ƗǃǙí ƗǒƑƓƮơã ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ ÿá 

ƴǒïƓƬǆǃå çïåíã ïǀƙƽƙ Ǐǃã íǒíơƙ úåíǋǙå ƗǄƕƓǀǃå ðƓƞǈǘǃ ñƓǒǀǃåā õǒõƤƙǃåā þǒǄƪǃå  Ɠǌǃ
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 ĄƓưǒå ïǀƙƽƙā ÜǑǃāǙå çïƓƕƶǃå ǑƼ Ǐǃã çïíǀǃå ǏǄƵ ýǒǄơƙǃå õƓƕǈƙƪǙåā  çïƓƕƶǃå ǑƼ ǑǄǀƶǃå
.ƗǒǈƓƛǃå 

2- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  ƗƛǃƓƛǃå çïƓƕƶǄǃ
4.48 ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ èƓƞïí Ɨǒïơ2 Ăāƙƪǆā ƗǃǙí 
%5    ƗƺǃƓƕǃåā7.4Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā èåî ûāïƼ ƗǃǙí ƗǒƑƓƮơã ÿǒƕ 
èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ ƴǒïƓƬǆǃå çïåíã ïǀƙƽƙ Ǐǃã çïíƓƕǆǃå çáíƓƕǆǃåā 
îƓƤƙåā ïåïǀǃå. 

3- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  Ɨƶƕåïǃå çïƓƕƶǄǃ
35.28 ƗƪǆƓƤǃå çïƓƕƶǄǃā Ü20.72 ǉîǋā þǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ 
èƓƞïí  Ɨǒïơ3 Ăāƙƪǆā  ƗǃǙí%5 ƗƺǃƓƕǃåā 9.34 Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā 

èåî ûāïƼ ƗǃǙí ƗǒƑƓƮơã ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ  çïåíã
ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ƣǒƪïƙ áíƕǆ þåðƙǃǙå ƗǂïƓƬǆǃåā  ïǀƙƽƙā Ɨƶƕåïǃå çïƓƕƶǃå ǑƼ ôǒāƽƙǃåā
 ĄƓưǒå Ǐǃã ƣǒƪïƙ áíƕǆ þƵíǃå .ƗƪǆƓƤǃå çïƓƕƶǃå ǑƼ ðǒƽơƙǃåā 

4- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  çïƓƕƶǄǃ
 ƗƪíƓƪǃå26 ƗƶƕƓƪǃå çïƓƕƶǄǃā Ü55.28  ƗǈǆƓƛǃå çïƓƕƶǄǃā20.24ǉîǋā Ü þǒǀǃå ïƕǂá ÿǆ 
Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ èƓƞïí  Ɨǒïơ3 Ăāƙƪǆā ƗǃǙí%5 ƗƺǃƓƕǃåā 9.34Ü ǊǒǄƵā 
ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā èåî ûāïƼ ƗǃǙí ƗǒƑƓƮơã ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā 

ÿǒǀƼåāǆǃå ǏǄƵ ƴǒïƓƬǆǃå çïåíã ïǀƙƽƙ Ǐǃã ïƬǈ ëāï ÷åíƕǗå ïƓǂƙƕǙåā ÿǒƕ  ǑƼ íåïƼǕå
Ǒǃå ĄƓưǒå ïǀƙƽƙā ÜƗƪíƓƪǃå çïƓƕƶǃå ïíåāǂ  ĆƗǒïåíã  ĄƓưǒå ïǀƙƽƙā ÜƗƶƕƓƪǃå çïƓƕƶǃå ǑƼ çïǒƕƤ

Ǒǃå ïíåāǂ  ĆƗǒǃƓǆ .ƗǈǆƓƛǃå çïƓƕƶǃå ǑƼ çïǒƕƤ 
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5- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  çïƓƕƶǄǃ
 ƗƶƪƓƙǃå14.92 ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ èƓƞïí  Ɨǒïơ2 
Ăāƙƪǆā ƗǃǙí %5  ƗƺǃƓƕǃåā7.4Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā èåî ûāïƼ ƗǃǙí 
ƗǒƑƓƮơã ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ  çïåíãƴǒïƓƬǆǃå Ǒǃå ïǀƙƽƙ 
ïíåāǂ ƗǒǈƼ ƗǒǃƓǆƵā ƗǒǃƓƵ çßƓƽǂǃå ƗǒƞƓƙǈǙåā. 

6- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  çïƬƓƶǃå çïƓƕƶǄǃ
50.96ïƬƵ ƗǒíƓơǃå çïƓƕƶǄǃā Ü13.52  ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå 
íǈƵ èƓƞïí  Ɨǒïơ3 Ăāƙƪǆā ƗǃǙí %5 ƗƺǃƓƕǃåā 9.34Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ Ǐǃã 
íāƞā èåî ûāïƼ ƗǃǙí ƗǒƑƓƮơã ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ  çïåíã

ƴǒïƓƬǆǃå Ǒǃå ïǀƙƽƙ ǏƵāǃå ƗǒǆǋƋƕ ïƮǈƵ Ǒǃå ĄƓưǒå ïǀƙƽƙā ÜçïƬƓƶǃå çïƓƕƶǃå ǑƼ ƗƽǄǂƙǃå 
íǒǀƙǃå èƓƽƮåāǆǃƓƕ Ɨǒǈƽǃå  ƗǒíƓơǃå çïƓƕƶǃå ǑƼ çííơǆǃå.ïƬƵ 

7- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  ƗǒǈƓƛǃå çïƓƕƶǄǃ
ïƬƵ57.6 ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ èƓƞïí  Ɨǒïơ4 Ăāƙƪǆā 
ƗǃǙí %5  ƗƺǃƓƕǃåā11.14ǊǒǄƵā Ü ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā èåî ûāïƼ ƗǃǙí ƗǒƑƓƮơã 
ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ ƴǒïƓƬǆǃå çïåíã ƗƕƓƿïǃå Ǒǃå ïǀƙƽƙ çïǆƙƪǆǃå 
ǏǄƵ ßåíǕå. 

8- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  ƗƛǃƓƛǃå çïƓƕƶǄǃ
 ïƬƵ11.68 ïƬƵ Ɨƶƕåïǃå çïƓƕƶǄǃā Ü37.24 ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ 
Ɨǒǃāíƞǃå íǈƵ èƓƞïí  Ɨǒïơ3 Ăāƙƪǆā ƗǃǙí %5  ƗƺǃƓƕǃåā7.4Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ 
Ǐǃã íāƞā èåî ûāïƼ ƗǃǙí ƗǒƑƓƮơã ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ 

ƴǒïƓƬǆǃå çïåíã ǑƵāǃå Ǒǃå ïǀƙƽƙ Ɨǆǒǀƕ èƿāǃå ǉïƓƛàā  ïǀƙƽƙā ÜïƬƵ ƗƛǃƓƛǃå çïƓƕƶǄǃ Ɨǒāǆǈƙǃå
æƓƪơ Ǒǃå ĄƓưǒå èåïǒƤƋƙǃå  .ïƬƵ Ɨƶƕåïǃå çïƓƕƶǄǃ ǑƼ ƗǄǆƙơǆǃå 
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9- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  çïƓƕƶǄǃ
 ïƬƵ ƗƪǆƓƤǃå37.24 ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ èƓƞïí 

 Ɨǒïơ2 Ăāƙƪǆā ƗǃǙí %5  ƗƺǃƓƕǃåā7.4ǊǒǄƵā Ü ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā èåî ûāïƼ 
ƗǃǙí ƗǒƑƓƮơã ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ ƴǒïƓƬǆǃå çïåíã  Ǒǃå ïǀƙƽƙ
ÿǒƪơƙ èƿāǃå Ɲƙǈǆǃå óǒǄǀƙā èƿāǃå .ïíǌǆǃå 

ûǀơƙǄǃā ÿǆ ƗơƮ Ɨǒưïƽǃå çïāƮƕ ƗǒǃƓǆƞã ƴǒǆƞǃ èåïƓƕƵ Ɨǒưïƽǃå ǏǃāǙå óǒƤǄƙ þƙ 
èƓƕƓƞǙå ƗǒǄǂǃå ƴǒǆƞǃ íåïƼá ƗǈǒƵ Ɨƪåïíǃå ǏǄƵ èåïƓƕƶǃå ƗƮƓƤǃå ǏǃāǙå ƗǒưïƽǃƓƕ Ɠǆǂ 
āǋ Ơưāǆ  þƿï ýāíƞǃƓƕ10 . 

) ýƽî üĀìƜ10ƲǐïĀƗǁä ( ĂîäîǀƗǁä çƑƓƑƜǕ çäîƑƓƳ ƕǐƮîƻǁä :ǍǁĀǓä 
ƕƓƑƜǕä ììƴǁä ƕƓƨǆǁä % 
úƺäĀà æìƪƓ 116 30.9 
úƺäĀà 184 49.0 
ìǐƑƟǄ 49 13.4 
úƺäĀä Ǘ 24 6.2 
úƺäĀä Ǘ æìƪƓ 2 0.5 

öĀǄƜǄǁä 375 100 

ÿǒƕƙǒ ÿǆ ýāíƞǃå ÿá Ɨƕƪǈ79.9ÿǆ % ƗǈǒƵ Ɨƪåïíǃå ƗǀƼåāǆ ǏǄƵ èåïƓƕƵ Ɨǒưïƽǃå 
ǏǃāǕå Ɠǆǈǒƕ èƺǄƕ Ɨƕƪǈ ïǒƺǃå ÿǒǀƼåāǆ ǏǄƵ  üǃî6.7Ɠǆá % ÿǒîǃå āíƕǒ þǃ èƓƕƓƞã 
çííơǆ íǀƼ èƺǄƕ Ǌƙƕƪǈ 13.4.% 

íƿā èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåíƵá èƓƕƓƞǗå ƗǀƼåāǆǃå 

çíǒƓơǆǃåā ïǒƺǃåā ƗǀƼåāǆ ǏǄƵ ßƓƞ Ɠǆ ƴǒǆƞƕ èåïƓƕƵ Ɨǒưïƽǃå ) ǏǃāǕå300ǉîǋā ( Ɨǆǒǀǃå 
ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ Ɨƞïí ) Ɨǒïơ4Ăāƙƪǆā ( ) ƗǃǙí5 ƗƺǃƓƕǃåā (%
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)11.14ǊǒǄƵā ( ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā ûāïƼ èåî ƗǃǙí  ĆƗǒƑƓƮơã ƠǃƓƮǃ èƓƕƓƞǗå 
ƗǀƼåāǆǃå ǏǄƵ Ɠǆ ßƓƞ ƴǒǆƞƕ èåïƓƕƵ Ɨǒưïƽǃå .ǏǃāǕå 

8-2- ƕǐƮîƻǁä þâ ƕǐǆƑƙǁä îƢƉƗ çƑǀîƪ çǗĀƑƾǄǁä Ǐƺ ƑǉïƑƜǆâ ƲǐîƑƪǄǂǁ ƕǐƏƑƪǆǗä 
ƲƜîǐ Ǎǁâ Ǎǁâ îƑƾƗƺǕä æÞƑƻǀǁä ƕǐîäìǗä íƿā þƙ ëïõ èåïƓƕƶǃå ƗǒǃƓƙǃå ǏǄƵ èåíơāǃå 

Ɨƛāơƕǆǃå : 

ïƓǀƙƼǙå Ǐǃã ßƓǈƕ ûǒïƼ ýǆƶǃå þƞƪǈǆǃå  ÿǆ ÿåïƓƕƶǃå Ǌƪǒǀƙā þƹƓǈƙǆǃåā16-18 

ïƓǀƙƼǙå Ǐǃã þǌƽǃå ûǒƿíǃå ƗƑǒƕǄǃ ƗǒǄƤåíǃå  ÿǆ ÿåïƓƕƶǃå Ǌƪǒǀƙā ýāƓǀǆǄǃ19-21 

ïƓǀƙƼǙå Ǐǃã Ɨǒâï çíǒƞ ǑƼ ýǆƓƶƙǃå ƴǆ úåïõǕå  ÿǆ ÿåïƓƕƶǃå Ǌƪǒǀƙā ƗǒƞïƓƤǃå22-24 

ïƓǀƙƼǙå Ǐǃã  ĆèƓƿǚƵ  ĆƗǒǈƓƪǈã  Ćçíǒƞ ÿǒƕ çïåíǙå  Ǌƪǒǀƙā ÿǒǄǆƓƶǃåā ÿǆ ÿåïƓƕƶǃå25-27 

èƓƕƛǙā ǉîǋ Ɨǒưïƽǃå þƙǒƪ  ĄǙāá ïǒíǀƙ õǒƪāǃå ƴǒǆƞǃ èåïƓƕƵ ƗƼïƶǆǃ Ɨǒưïƽǃå ǉƓƞƙå ƗǈǒƵ 
ïƓƕƙƤǙā ÜƗƪåïíǃå íāƞā ûāïƼ èåî ƗǃǙí ƗǒƑƓƮơã ÿǒƕ íåíƵá ÿǒǀƼåāǆǃå ïǒƹā ÿǒíǒƓơǆǃåā 

ÿǒǀƼåāǆǃå ƝƑƓƙǈǄǃ ÜǉǚƵá þƙ þåíƤƙƪå ïƓƕƙƤå ƴƕïǆ ĂƓǂ ƗǃǙíǃ ûāïƽǃå  ÿǒƕ ÜèƓƕƓƞǗå
ƓǆǒƼā ǑǄǒ  þƿï ýāíƞǃå11 ăîǃå Ơưāǒ ïǒíǀƙ þǒƿ õǒƪāǃå þǒƿā ĂƓǂ ƴǒƕïƙ  èåïƓƕƶǃ
Ɨǒưïƽǃå ƗǒǈƓƛǃå: 

) ýƽî üĀìƜ11( ôǐƨĀǁä ýǐƽĀ āƑǀ ƲǐƓîƗ çƑƓƑƜǕ çäîƑƓƳ ƕǐƮîƻǁä ƕǐǆƑƙǁä: 
çäîƑøøøøøƓƴǁä ôǐƨĀǁä Ɨǆǒƿ ĂƓǂ 

ƴǒƕïƙ 
16- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã þåðƙǃǗå þƓǌǆǃƓƕ çííơǆǃå íåïƼǖǃ 4 27.92 
17- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ƗǒƕƓǒƪǈå ýƓƮƙǗå ÿǒƕ íåïƼǕå 4 30.04 
18- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ÿāƓƶƙǃå ÿǒƕ íåïƼǕå ýǆƶǃåā ûǒïƽǃå ëāïƕ. 4 49.48 
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19- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã Ɨǆßåāǆǃå ÿǒƕ èƓǒǈƓǂǆǗå ƗǒíƓǆǃåā  Ɨǒǈƽǃå 
ÿǒƕā þƞơ ƴǒïƓƬǆǃå íƿƓƶƙǆǃå ǏǄƵ Ɠǋîǒƽǈƙ 

4 5.92 

20- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã þǌƼ èƓƼƓǀƛǃå ƴƼåāíǃåā ƗǒǂāǄƪǃå  Ăíǃ
ÿǒǄǆƓƶǃå. 

4 47.32 

21- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã úƓƬǂƙƪå ýǚƺƙƪåā èƓƿƓõǃå íåïƼǕå Ăíǃ 4 7.72 
22- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ßƓǀƙǈå íǒƞ  ĄƓǒǈƼ ÿǒƶǈƮǆǄǃ  ÿǒíïāǆǃåā

ǑǃāƓǀǆā ÿõƓƕǃå ßåïƕƤǃåā ÿǒǒƞïƓƤǃå 
4 14.48 

23- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã íïåāǆ Ɨǒƙåî çíƵƓƪǆ Ɠǌƕǈƞƙ ǑƼ ÷āƿāǃå ƣƼ 
íƓǆƙƵǙå ǑƪǒƑïǃå ǏǄƵ ǑǃāƓǀǆ ÿõƓƕǃå 

4 38.48 

24- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ûǒƪǈƙǃå íǒƞǃå ÿǒƕ ýāƓǀǆǃå  ǑƪǒƑïǃå
ǑǃāƓǀǆā ÿõƓƕǃå ÿǆ éǒơ ƴƕƓƙƙ ýƓǆƵǕå èƿāǃåā þðǚǃå Ɠǌǃ 

4 36.08 

26- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ïǒƼāƙ Ăāƙƪǆ Ǐǈǂƪ ûƑǙ  ÿǒǄǆƓƶǄǃ
 ĄƓǒƬǒƶǆ  ĄƓǒơƮā 

4 20.08 

26- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã þåðƙǃǙå íǒƵåāǆƕ úïƮ æƙåāïǃå 4 19.8 
27- ÿã çïåíã ƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã ñïƹ ëāï æïƓǀƙǃå þơǚƙǃåā çïåíǙå ÿǒƕ 

ÿǒǄǆƓƶǃåā. 
4 14.96 

1- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  çïƓƕƶǄǃ
ǏǃāǕå27.92 ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ èƓƞïí  Ɨǒïơ3 
Ăāƙƪǆā ƗǃǙí  %5 ƗƺǃƓƕǃåā9.34 Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā èåî ûāïƼ ƗǃǙí 
ƗǒƑƓƮơã ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ ÿá ƴǒïƓƬǆǃå çïåíã ïǀƙƽƙ Ǐǃã 
þåðƙǃǙå þƓǌǆǃƓƕ çííơǆǃå íåïƼǖǃ. 

2- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  ƗǒǈƓƛǃå çïƓƕƶǄǃ
30.4 ƗƛǃƓƛǃå çïƓƕƶǄǃā Ü49.48çïƓƕƶǄǃā Ü  Ɨƶƕåïǃå5.92Ü  ƗƪǆƓƤǃå çïƓƕƶǄǃā47.32 Ü

ƗƪíƓƪǃå çïƓƕƶǄǃā7.72 ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ èƓƞïí  Ɨǒïơ
2 Ăāƙƪǆā ƗǃǙí %5  ƗƺǃƓƕǃåā7.4 Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā èåî ûāïƼ ƗǃǙí 
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ƗǒƑƓƮơã ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ ÿá  çïåíãƴǒïƓƬǆǃå ïǀƙƽƙ Ǐǃã 
ƗǒƕƓǒƪǈå ýƓƮƙǗå ÿǒƕ ïǀƙƽƙā ÜǑǃāǙå çïƓƕƶǄǃ íåïƼǙå Ǐǃã ÿāƓƶƙǃå ÿǒƕ íåïƼǕå ýǆƶǃåā ëāïƕ 

ïǀƙƽƙ ÜƗƛǃƓƛǃå çïƓƕƶǃå ǑƼ ûǒïƽǃå Ǐǃã Ɨǆßåāǆǃå ÿǒƕ èƓǒǈƓǂǆǗå Ɨǒǈƽǃå ƗǒíƓǆǃåā ÿǒƕā þƞơ 
íƿƓƶƙǆǃå ƴǒïƓƬǆǃå ǏǄƵ ïǀƙƽƙā ÜƗƶƕåïǃå çïƓƕƶǃå ǑƼ Ɠǋîǒƽǈƙ Ǐǃã þǌƼ èƓƼƓǀƛǃå ƴƼåāíǃåā 

ƗǒǂāǄƪǃå Ăíǃ  ĄƓưǒå ïǀƙƽƙā ÜƗƪǆƓƤǃå çïƓƕƶǃå ǑƼ ÿǒǄǆƓƶǃå úƓƬǂƙƪå ýǚƺƙƪåā èƓƿƓõǃå 
Ăíǃ ƗƪíƓƪǃå çïƓƕƶǃå ǑƼ íåïƼǕå. 

3- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  çïƓƕƶǄǃ
 ƗƶƕƓƪǃå48.14Ü  ƗǈǆƓƛǃå çïƓƕƶǄǃā38.48 Ü ƗƶƪƓƙǃå çïƓƕƶǄǃā36.08 çïƬƓƶǃå çïƓƕƶǄǃā Ü
20.08 ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ èƓƞïí  Ɨǒïơ3 Ăāƙƪǆā 
ƗǃǙí %5  ƗƺǃƓƕǃåā9.34Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā èåî ûāïƼ ƗǃǙí ƗǒƑƓƮơã 
ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ ƴǒïƓƬǆǃå çïåíã  ïǀƙƽƙǑǃå ßƓǀƙǈå íǒƞ  ĄƓǒǈƼ 

ÿǒƶǈƮǆǄǃ ÿǒíïāǆǃåā ÿõƓƕǃå ǑǃāƓǀǆā ßåïƕƤǃåā Ǒǃå ïǀƙƽƙā ÜƗƶƕƓƪǃå çïƓƕƶǄǃ ÿǒǒƞïƓƤǃå 
íïåāǆ Ɨǒƙåî çíƵƓƪǆ Ɠǌƕǈƞƙ ÷āƿāǃå ǑƼ ƣƼ íƓǆƙƵǙå ǏǄƵ ǑƪǒƑïǃå ǑǃāƓǀǆ  ǑƼ ÿõƓƕǃå

Ǒǃå ïǀƙƽƙā ÜƗǈǆƓƛǃå çïƓƕƶǃå ûǒƪǈƙǃå íǒƞǃå ÿǒƕ ýāƓǀǆǃå ǑƪǒƑïǃå ÿõƓƕǃå ǑǃāƓǀǆā ÿǆ éǒơ 
ƴƕƓƙƙ ýƓǆƵǕå èƿāǃåā þðǚǃå Ǒǃå ïǀƙƽƙā ÜƓǌǃ ïǒƼāƙ Ăāƙƪǆ Ǒǈǂƪ ûƑǙ ÿǒǄǆƓƶǄǃ  ĄƓǒƬǒƶǆ

çïƬƓƶǃå çïƓƕƶǃå ǑƼ ƓǒơƮā. 

4- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  ƗǒíƓơǃå çïƓƕƶǄǃ
ïƬƵ19.8 ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ èƓƞïí  Ɨǒïơ4 Ăāƙƪǆā 
ƗǃǙí %5  ƗƺǃƓƕǃåā11.14Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā èåî ûāïƼ ƗǃǙí ƗǒƑƓƮơã 
ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ÿå ǏǄƵ ƴǒïƓƬǆǃå çïåíã Ǒǃå ïǀƙƽƙ þåðƙǃǗå 

íǒƵåāǆƕ úïƮ æƙåāïǃå. 
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5- èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåïƼá ƗǈǒƵ Ɨƪåïíǃå  ƗǒǈƓƛǃå çïƓƕƶǄǃ
ïƬƵ14.96 ǉîǋā Ɨǆǒǀǃå ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ èƓƞïí  Ɨǒïơ3 
Ăāƙƪǆā ƗǃǙí %5  ƗƺǃƓƕǃåā9.34Ü ǊǒǄƵā ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā èåî ûāïƼ ƗǃǙí 
ƗǒƑƓƮơã ÿǒƕ èƓƕƓƞã íåïƼá Ɨǈǒƶǃå ƠǃƓƮǃā ÿǒǀƼåāǆǃå ǏǄƵ ƴǒïƓƬǆǃå çïåíã ñïƹ Ǒǃå ïǀƙƽƙ 
æïƓǀƙǃå þơǚƙǃåā ÿǒƕ çïåíǗå ÿǒǄǆƓƶǃåā. 

ûǀơƙǄǃā ÿǆ ƗơƮ Ɨǒưïƽǃå çïāƮƕ ƗǒǃƓǆƞã ƴǒǆƞǃ èåïƓƕƵ Ɨǒưïƽǃå ƗǒǈƓƛǃå óǒƤǄƙ þƙ 
èƓƕƓƞǙå ƗǒǄǂǃå ƴǒǆƞǃ íåïƼá ƗǈǒƵ Ɨƪåïíǃå ǏǄƵ èåïƓƕƶǃå ƗƮƓƤǃå ƗǒǈƓƛǃå ƗǒưïƽǃƓƕ Ɠǆǂ 
āǋ Ơưāǆ  þƿï ýāíƞǃƓƕ12 . 

) ýƽî üĀìƜ12ƲǐïĀƗǁä ( ĂîäîǀƗǁä çƑƓƑƜǕ ƲǐǄƜ çäîƑƓƳ ƕǐƮîƻǁä :ƕǐǆƑƙǁä 
ƕƓƑƜǕä ììƴǁä ƕƓƨǆǁä % 
úƺäĀä æìƪƓ 64 21.3 
úƺäĀä 154 51.2 
ìǐƑƟǄ 70 23 
úƺäĀä Ǘ 11 3.5 
úƺäĀä Ǘ æìƪƓ 3 1 

öĀǄƜǄǁä 300 100 

ÿǒƕƙǒ ÿǆ ýāíƞǃå ÿá Ɨƕƪǈ72.6ÿǆ % ƗǈǒƵ Ɨƪåïíǃå ƗǀƼåāǆ ǏǄƵ èåïƓƕƵ Ɨǒưïƽǃå 
ǏǃāǕå Ɠǆǈǒƕ èƺǄƕ Ɨƕƪǈ ïǒƺǃå ÿǒǀƼåāǆ ǏǄƵ  üǃî4.5Ɠǆá % ÿǒîǃå āíƕǒ þǃ èƓƕƓƞã 
çííơǆ íǀƼ èƺǄƕ Ǌƙƕƪǈ 23.% 

íƿā èƺǄƕ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨƕāƪơǆǃå ƗǃǙíǃ ûāïƽǃå ÿǒƕ íåíƵá èƓƕƓƞǗå ƗǀƼåāǆǃå 

çíǒƓơǆǃåā ïǒƺǃåā ƗǀƼåāǆ ǏǄƵ ßƓƞ Ɠǆ ƴǒǆƞƕ èåïƓƕƵ Ɨǒưïƽǃå  ǏǃāǕå)218ǉîǋā ( Ɨǆǒǀǃå 
ïƕǂá ÿǆ Ɨǆǒƿ ƴƕïǆ ĂƓǂ Ɨǒǃāíƞǃå íǈƵ Ɨƞïí ) Ɨǒïơ4Ăāƙƪǆā ( ) ƗǃǙí5 ƗƺǃƓƕǃåā (%
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)11.14ǊǒǄƵā ( ÿƎƼ üǃî ïǒƬǒ Ǐǃã íāƞā ûāïƼ èåî ƗǃǙí  ĆƗǒƑƓƮơã ƠǃƓƮǃ èƓƕƓƞǗå 
ƗǀƼåāǆǃå ǏǄƵ Ɠǆ ßƓƞ ƴǒǆƞƕ èåïƓƕƵ Ɨǒưïƽǃå .ƗǒǈƓƛǃå 

9- ƛƏƑƗǆǁä: ýǉä òƢǂǆ ƛƏƑƗǆǁä Ǉíǉ Ǐƺ ƕƨäîìǁä   :ǏƗǗƑǀ 

1- Ɨƪåïíǃå èïǌöå ÿá üƓǈǋ  ĄǚǄƤ  ĄƓǒïåíã  ĄƓǆƓƵ Ăíǃ ƗơǒïƬ ƗǒǃƓƵ ÿǆ Ɠǆǆ èƓǂïƬǃå Ăíá Ǐǃã 
ïƤƋƙ ƓǋðƓƞǈã .ƴǒïƓƬǆǄǃ 

2- Ɨƪåïíǃå èïǌöå ÿá üƓǈǋ ƗǒƕƓƕư ǑƼ Ɨǒâïǃå Ăíǃ çïåíã ƴǒïƓƬǆǃå èǙāƓǀǆǃå èƓǂïƬƕ Ɲƙǈ 
ǊǈƵ þíƵ þǌƼ èƓǒāǃāǕå Ɠǆā æƞǒ ðǒǂïƙǃå ǊǒǄƵ ïƛǂá ÿǆ ǉïǒƹ æƞǒ Ɠǆā ßíƕǃå ǊơǚƮƎƕ 
.ĄåïāƼ 

3- Ǚ íƞāǒ þǒǒǀƙ Ǒƙåî ïǆƙƪǆ ÿǆ ýƕƿ èƓǂïƬǃå ǏǄƵ úāƿāǄǃ õƓǀǈ Ɠǌƽƶư Ɨƪåïíā ƓǌƕƓƕƪá 
ýǆƶǃåā ǏǄƵ .ƓǌǄơ 

4- íƞāǒ  ĄǚǄƤ ǑƼ ƗƼƓǀƛ þåðƙǃǗå èƿāǃƓƕ Ăíǃ  Ćƴǆƞ ÿǆ .ÿǒǃāƓǀǆǃå 
10- :çƑǐƬĀƗǁä Ǐƺ ÞĀƮ ƛƏƑƗǆ Ǉíǉ Ûƕƨäîìǁä þǀǄƓ ýǐìƾƗ çƑǐƬĀƗǁä :ƕǐǁƑƗǁä 

1- çïāïư þƓǒƿ Ǒƪƪâǆ èƓǂïƬ èǙāƓǀǆǃå ñǃƓƞǆā Ɠǌƙåïåíã ăïơƙǃƓƕ ǑƼ óǒơǆƙǃåā ïƓǒƙƤå 
ïƮƓǈƶǃå ƗǒïƬƕǃå Ǒƙǃå íǈƪǒ Ɠǌǒǃã çïåíã ǉîǋ .èƓǂïƬǃå 

2- ÿá Ǚ ÿāǂǒ ïƞǕå ăíƓǆǃå ÷āƼíǆǃå ÿǆ ýƕƿ èƓǂïƬ èǙāƓǀǆǃå ƓǀƑƓƵ þƓǆá ïƮƓǈƶǃå ïƓǒƙƤå 
èåî çßƓƽǂǃå ƗǒíƓǒǀǃå .ƗǒïåíǗåā 

3- ƴƪāƙǃå ǑƼ ßƓƬǈã èƓǒǆǒíƓǂǕå Ɨǒǈǌǆǃå æǒïíƙǄǃ æƓƪǂǗ ÿǒǄǆƓƶǃå ÷Ɠõǀƕ èåïƕƤǃå íǒǒƬƙǃå 
ƗǒǆǄƶǃå .Ɨǒïöǈǃåā 

4- ýǆƶǃå ǏǄƵ ƴƼï Ăāƙƪǆ ǑƵāǃå ƗǒǆǋƋƕ èƿāǃå ǉíāǒƿā Ɨǒƽǒǂā .ǉïƓǆƛƙƪå 
5- æǒïíƙ ăïǒíǆ ƴǒïƓƬǆǃå ǏǄƵ ûǒǀơƙ ÿðåāƙǃå ÿǒƕ èƓƞïƤǆǃå Ɨƛǚƛǃå Ǐǋā ÷āïƬǆǄǃ ƗƽǄǂƙǃå 

çíāƞǃåā .èƿāǃåā 
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6- çïāïư þƓǆƙǋǙå ƗƪåïíǃƓƕ çíǒƞǃå ƴǒïƓƬǆǄǃ ƴưāā Ɲǆåïƕǃå Ɨǒǈǆðǃå ƗƕƪƓǈǆǃå Ɨǒǀõǈǆǃå 
Ɨƶǒƕõǃ ýǂ .÷āïƬǆ 

7- ýǆƶǃå ǏǄƵ ûǒǀơƙ ýǆƓǂƙǃå ǑƼ íāǌƞ úǄƙƤǆ ÿǒǄǆƓƶǃå üǃîā ÿǒāǂƙƕ ûïƼ  ýǆƶǃå
Ɨǆƞƪǈǆǃå ûǒǀơƙā ƗǒƕƓǒƪǈå ýƓƮƙǙå ƓǆǒƼ .Ɠǌǈǒƕ 

 
11-  ƜäîǄǁäøøø  Ʋ 
]1[ ǒƬïǃåíƕƵ þǒǋåïƕãí  ÜèƓƶǆƓƞǄǃ ïƬǈǃå ïåí ÜçïǋƓǀǃå ÜíǒǒƬƙǃå èƓƵāïƬǆ çïåíã ÜïǒƮǈ

2006.  
]2[ ÜăïǒưƤǃå í .Üÿƪơǆ çïåíǗå ƗǒƪƼƓǈƙǃå ÜèƿāǄǃ ÜçïǋƓǀǃå ƗƵƓƕõǄǃ üåïƙǒã ïƬǈǃåā 

 Üƴǒðāƙǃåā)2000(.  
]3[ ÜçíǄƞ þǒǄƪ ǑǆƓƪā Üðǒïơ ÿƼ çïåíã èƿāǃå ÜèƓƵƓǆƙƞǙåā  ÜÿƓǆƵ ïåí  ÜƗǄƞí

)2007.( 
]4[ ÜïǒƮǈ í .þǒǋåïƕã íƕƵ ÜíǒƬïǃå çïåíã èƓƵāïƬǆ ÜíǒǒƬƙǃå ÜçïǋƓǀǃå ïåí ïƬǈǃå 

 ÜèƓƶǆƓƞǄǃ)2007(. 
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îƺäĀƗ  ýƑƴǁä þǐƳƑôƾǁä çƑǐǁìǐƬ Ǐƺ åǂƾǁä üƪƺ óîǄǁ ƕǐƨƑƨǓä ƕǐĀìǓä
ƕƨĀƻǆ üƓƜ úôƑǆǄ óƴƓ Ǐƺ òƑƢǁäĀ 

The availability of Essential Medicines for Heart Failure at 

Some Areas in Nafosa Mountain 

åǊƪǓä ǏǂƳ üǗì.à            ðƟǂǄ ýǐǉäîƓâ ìǁƑƢ.à 
 Ɨǒƕõǃå Ɨǒǈǀƙǃå ƗǒǄǂ- ÿïƽǒ 

Khaled.milhs@gmail.com 
 òƢǂǄǁä 

ÜƗǒǈõāǃå ƗǒāíǕå èƓƪƓǒƪ úåíǋá þǋá íơá æǄǀǃå ýƬƽǃ ƗǒƪƓƪǕå ƗǒāíǕå ïƼåāƙ  ÿá ïǒƹ
 éơƕǃå åîǋ úíǌǒā Üçïāõƙǆǃåā ƗǒǆƓǈǃå ÿåíǄƕǃå ǑƼ ƗǒƪǒƑï ƗǄǂƬǆ ïƕƙƶǒ ýåðƓǆ ƓǋïƼåāƙ þíƵ

 ïƼåāƙǃå ñƓǒƿ Ǐǃã ýƕƞ ûõƓǈǆ ǑƼ ǑƕǄǀǃå ýƬƽǃå ƗƞǃƓƶǆǃ ƗǒƪƓƪǕå ƗǒāíǕå ÿǆ ǑǃƓơǃå
 ïƼåāƙ ýāơ Ơƪǆ ßåïƞã þƙ Ɨƪåïíǃå ǉîǋ ǑƼ .Ɨƪāƽǈ7  æǄǀǃå ýƬƼ êǚƶǃ ƗǒƪƓƪá Ɨǒāíá

ǑƼ óƓƤǃåā þƓƶǃå ÿǒƵƓõǀǃå èƓǒǃíǒƮ ā ƓǂïǌƬá Ɨƛǚƛ Ǒǋ Ɨƪåïíǃå çíǆ èǈ þƙā Ü
 ïƓǒƙƤå5 ā ƗǆƓƵ èƓǒǃíǒƮ5  þƙ éǒơƕ ƗƮƓƤ èƓǒǃíǒƮ ýƕƞ ǑƼ ÿíǆǃå ôƶƕ ïƓǒƙƤå

ÜÿƓƙǈðǃå Üÿïƽǒ ÜÿƓǒïƹ :Ɠǌǈǆ Ɨƪāƽǈ  ñƓƪá ǏǄƵ ƗǒāíǕå ïƓǒƙƤå þƙā .āíƓƞ ÜƗƶƕƓƮǕå
Ǐưïǆ ƗƞǃƓƶǆ ǑƼ Ɠǌƙǒǆǋá .æǄǀǃå ýƬƼ éǒơ  ïƼåāƙ Ɨƕƪǈ ÿá Ɨƪåïíǃå ǉîǋ èïǌöá
æǄǀǃå ýƬƽǃ ƗǒƪƓƪǕå ƗǒāíǕå  èǈƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ37.14 óƓƤǃå ÷Ɠõǀǃå ǑƼā Ü%

 èǈƓǂ79.99 èǈƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ ƗǒơǚƮǃå Ɨǒǌƙǈǆ ƗǒāíǕå Ɨƕƪǈā Ü%11.67 Ü%
 èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼ Ɠǆǈǒƕ5 ǑƼ æǄǀǃå ýƬƽǃ ƗǒƪƓƪǕå ƗǒāíǕå ïƼåāƙ ÿáā Ý%

 ÿƓǂ ƗƮƓƤǃå èƓǒǃíǒƮǃåƗǆƓƶǃå èƓǒǃíǒƮǃå ǑƼ Ǌǈǆ ǏǄƵá ïƼåāƙǆ ßåāí ïƛǂá ÿá íƞāā Ý
āǋ óƓƤǃåā þƓƶǃå ÿǒƵƓõǀǃå ǑƼ FurosemideóƤï æƕƪƕ .ǉïǒƛƋƙ ƗƵïƪā Ǌǈǆƛ  

mailto:Khaled.milhs@gmail.com
mailto:Khaled.milhs@gmail.com
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 ÜƗƪåïíǃå ǉîǋ ƝƑƓƙǈ Ǐǃå åíƓǈƙƪåƕ ǏƮāǒ ïƼåāƙ ôƓƽƤǈǙ Ɨǒïîƞǃå æƓƕƪǕå ƗƞǃƓƶǆ
 Ǐǃã ăíâǒ ÿá ÿǂǆǆǃå ÿǆ óƓƤǃåā þƓƶǃå ÷Ɠõǀǃå ǑƼ æǄǀǃå ýƬƽǃ ƗǒƪƓƪǕå ƗǒāíǕå

 .çïǒƕǂ èƓǈǒƪơƙƓưǒá ǏƮāǒ Ɠǆǂ  ǑƼ ƗƮƓƤā ƗǒāíǕå ƗǒơǚƮǃ ăïāíǃå óơƽǃƓƕ
.þƓƶǃå ÷Ɠõǀǃå 

Abstract 

Although the availability of essential medicines for heart failure is 

one of the most important goals of national medicines policies, 

their unavailability still considered a major problem in the 

developing and development countries. This research aimed to 

measure the availability percentage of essential medicines for heart 

failure in Nafosa mountain area. A survey was conducted on the 

availability of 7 essential medicines to treat heart failure in public 

and private sectors in the period of 3 months. 5 public and 5 

private pharmacies were selected from 5 different cities: Gheryan, 

Yefren, Zentan, Asabaa, Jadu. The medicines were selected based 

on their importance on heart failure treatment. This study showed 

that the availability of essential medicines for heart failure was 

37.14% in public pharmacies and 79.99% in private pharmacies. 

The percentage of expired medicines was 11.67% in public 

pharmacies and 5% in private pharmacies. On conclusion, the 

availability of essential medicines for heart failure was higher in 

the private sector than public sector ̫ Also furosemide had the 

highest availability percent in both public   and private sector and 

the reasons for that might be its fast effect and cheap price. 

According to the results, the underlying causes of low availability 

of essential medicines for heart failure should be eliminated. As 

well as, the expiry date of these medicines should be checked 

between time to time in both public and private sectors. 
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ƕǄìƾǄIntroduction  
 úƮāǃ þíƤƙƪǒ æǄǀǃå ýƬƼ ÿƵ æǄǀǃå ðƞƶǒ ƓǆíǈƵ éíơƙ Ǒƙǃå ƗǃƓơǃå þíǃå Ɨǒǆǂ ƣư
þƪƞǃå ƗƞƓơ ǑƕǄƙ Ǒƙǃå Ɨơåïǃå ýǚƤ ĄƓǒƼƓǂ ǑƕǄǀǃå êƓƙǈǃå ÿāǂǒ Ąåíƞ ƗƽǒƽƤǃå èǙƓơǃå ǑƼ .

 ôƶƕ ýǚƤ āá íǌƞǃå ýǚƤ ƗǒƕǚǀƙƪǙå èƓƕǄõƙǆǃå íåíðƙ ƓǆíǈƵ õǀƼ ĆúƓǂ ïǒƹ āíƺǒā
ÜǑǄƕƬ) ĂïƤǕå çíƬǃå ýƓǂƬá2009(. 

Ɠǆǂ  ÿāǂǒ ĆîƑíǈƵā óǄǀƙǃå ǑƼ ýǄƤ ÿƵ (ƓǆƑåí ñǒǃ ÿǂǃā) ƴƑƓƬ ýǂƬƕ æǄǀǃå ýƬƼ þƞǈǒ
 îāîƬ ÿƵ óǄǀƙǃå ǑƼ ýǄƤǃå åîǋ þƞǈǒ íƿā .ƗǒƕǄǀǃå ƗǄưƶǃå ýƬƽƕ Ǌƙǒǆƪƙ þƑǚǆǃå ÿǆ
 ƗǃƓơ ǑƼ āá ƗǒƕǄǀǃå ƗǄưƶǃå èǙǚƙƵå ƗǃƓơ ǑƼ éíơǒ Ɠǆǂ ƗǒƕǄǀǃå ƗǄưƶǃå ǑƼ ǑƑíƕ

 ā .æǄǀǃå ƗǄưƶǃ Ǒƪāïǒƽǃå æƓǌƙǃǙå ýǂƬƕ Ǒƶǒƕõǃå æǄǀǃå æǒƮǒ èǙƓơǃå ôƶƕ ǑƼ
 íƓơǃå ǑǈƓǒïƬǃå õƺưǃå ÷Ɠƽƙïå Ɨƕāǈ ǑƼ éíơǒ Ɠǆǂ Ǌƙïíƿ ûāƽǒ ǑǂǒǈƓǂǒǆ ßæƵ ƐƞƓƽǆ

úƓƺƬǃå æƓǌƙǃå ǑƼ āá ÜǑǄƕƬ)2006.(. 
 ÿǆưƙƙ æǄǀǃå ýƬƼ ôåïƵå þƙ Ɨǒƪƽǈƙǃå Ɨǃðǃå ÿá éǒơ  :ƗǒǄǒǄǃå Ɨǃðǃåā Ɨǒƪƽǈƙǃå Ɨǃðǃå
ǃ çïǂƓƕǃå ýơåïǆǃå ǑƼ Ɠǌƙöơǚǆ ĄƓǆƿƓƽƙ ƗõƓƪƕƕ ýǂƬƙ ƓǋíǈƵā ÜõǀƼ íǌƞǃå ßƓǈƛá æǄǀǃå ýƬƽ

 çíǒíƬǃå ñƽǈƙǃå ûǒư èƓƕāǈ ÿƵ çïƓƕƵ (ƗǒǄǒǄǃå) ƗǒƕƓǒƙǈǗå Ɨǃðǃå Ɠǆǈǒƕ  .ñƽǈƙǃå ûǒưǃ
 ÿāǂƙ íƿā Ǌǆāǈ ÿǆ ôǒïǆǃå öƿāƙ Ɠǆ çíƓƵ Ǒǋā ÜĄƓǆāǆƵ ýǒǄǃå ǑƼ éíơƙ Ǒƙǃåā ýƓƶƪǃåā

 .Ąåíƞ ƗƕƵïǆ ôåïƵá ÿåïƕƙƶǒ Ɠưǒá úƶưǃåā æƶƙǃå íāƞāƕ Ɨõƕƙïǆ ƗǒƵāǈ ïǒƹā ƗƶƑƓƬ
ÜƗǄƕ) ƗǒǄǂǒǌǃå èǚưƶǄǃ Ɨǒāïƙ óǀǈ2009.( 

) ǑƑƓƕïǌǂǃå æǄǀǃå õǒõƤƙ ýǚƤ ÿǆ æǄǀǃå ýƬƼ óǒƤƬƙ þƙǒElectrocardiogram 
(ECGÜÿƕāí)1992 æǄǀǃå þƤưƙ ÿǆ ûǀơƙǄǃ þíƤƙƪƙ ƗǒƵƓƶƬǃå ïíƮǃå çïāƮā (

 íåíƶƙā ƗǒƕǄǀǃå èƓǆǒðǈǗå ýǆƬƙ Ǒƙǃå Ɨǒāǆíǃå èƓƮāơƽǃåā) Ɠǋïǒƹā ýǆƓǂǃå þíǃåWalker 
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& Whittlesea,2007(.  ýǚƤ ÿǆ Ɠưǒáā ûǀơƙǄǃ þíƤƙƪǒ ăîǃå æǄǀǃå ĂíƮ õǒõƤƙ
)æǄǀǃå ýǂƬā þƞơ ÿǆScott & Solomon,2007.( 

ǒ æǄǀǃå ýƬƼ êǚƵ þƙTreatment of Heart Failure ƤƙƪƓƕ Ɨǒǃāƕǃå èåïíǆǃå þåí
Diuretics  ā ƗǒƕǄǀǃå èåíǒƪāǂǒǄƞǃåCardiac Glycosides Digoxin  ā èåïƮƓơ

 Ɠƙǒƕ èǚƕǀƙƪǆɓ- Blockers ÿǒƪǈƙāǒƞǈǖǃ ýāơǆǃå þǒðǈǗå èƓõƕƛǆāAngiotensin 
Converting Enzyme )ACEI ( Inhibitors  ā ýƕǀƙƪǆǃå èåïƮƓơ

IIÿǒƪǈƙāǒƞǈǖǃAngiotensin II receptor blockers (ARBs)ïåíƤāƞ)Ü2007.( 

Essential Medicines for Heart Failure 
  ýǂ ǑƼ çïƼāƙǆ ÿāǂƙ ÿá æƞǒ Ǒƙǃåā æǄǀǃå ýƬƼ êǚƶǃ ƗǒƪƓƪá Ɨǒāíá Ɨƶƕƪ üƓǈǋ

ưïǆǃå ýǂǃ ƗǒƑåïƬǃå çïíǀǃå æƪƓǈƙ ïƓƶƪƋƕā ƗƮƓƤǃåā ƗǆƓƶǃå ƗǒơƮǃå èƓƪƪâǆǃåǏ  ǉîǋā
:Ǒǋ ƗǒāíǕå 

1. Hydrochlorothiazide (Low-ceiling diuretics). 

2. Furosemide (High-ceiling diuretics). 

3. Spironolactone (Potassium-sparing agents). 

4. Digoxin (Cardiac glycosides). 

5. Bisoprolol (-blockersɓ). 

6. Enalapril   (Angiotensin-converting enzyme inhibitors). 

7. Losartan (Angiotensin II receptor blockers).  
 ƕƾƓƑƨ çƑƨäîìLiterature Review 

   Ɨǈƪ ǑƼ2005  Ɨǀõǈǆ ǑƼ ÿǒƮǃå ǑƼ Ɨƪåïí èǒïƞáShandong  ïƼåāƙ ýāơ ƗǒāíǕå
ÿá Ɨƪåïíǃå ǉîǋ ǑƼ íƞā ƗǒƪƓƪǕå ƗƕƪǈLosartan   þƓƶǃå ÿǒƵƓõǀǃå ǑƼ Ąåíƞ Ɨƽǒƶư
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 Ɨƕƪǈǃå èǈƓǂ éǒơ óƓƤǃåā0 Ɨƕƪǈ Ɠǆáā %Hydrochlorothiazide (HCT)  èǈƓǂƼ
 ÿǆ ǏǄƵá óƓƤǃåā þƓƶǃå ÿǒƵƓõǀǃå ǑƼ80 %.(Qiang,2005) 

   ƗǒāíǕå ÿǆ ƗƵāǆƞǆ ïƼåāƙ Ɨƕƪǈ ýāơ ƓǌƑǚǆðā ÿåðāƪ Ɠǌƙïƞá ƗǒƑƓƮơã Ɨƪåïí ǑƼā
 ǑƼ ýāí çíƵ ǑƼ Ɨǈǆðǆǃå ôåïǆǕå êǚƶǃ2005ǉîǋ èơưāá Ü  Ɨƕƪǈ ÿá ƗǒƑƓƮơǗå

 ïƼåāƙHCT ïƼåāƙ Ɨƕƪǈā .Ąåíƞ ƗưƽƤǈǆ èǈƓǂLosartan  ƴǒǆƞ ǑƼ Ɨƽǒƶư èǈƓǂ
ǒơ æïƺǆǃå ßƓǈƛƙƪƓƕ Ɨƪåïíǃå íǒƿ ýāíǃå ǉïƼåāƙ Ɨƕƪǈ èǈƓǂ é100)%Gelders et 

al.,2005.( 
 ƗǒǆǃƓƶǃå ƗơƮǃå Ɨǆöǈǆ Ɠǌƕ èǆƓƿ Ɨƪåïí ǑƼWHO  Ɨǈƪ ǑƼ2007  ïƼåāƙ ýāơ

 õƪāƙǆ ýƤí èåî ýāí Ɨƛǚƛ ǑƼ Ɨǈǆðǆǃå ôåïǆǖǃ ƗǒƪƓƪǕå ƗǒāíǕå ÿǆ ƗƵāǆƞǆ
 Üòǒíǚƞǈƕ) ôƽƤǈǆ ýƤí èåî  ĂïƤá ýāí Ɨƛǚƛā (Ɠǂǈǚǒïǒƪ ÜÿƓƙƪǂƓƕ Üýǒðåïƕǃå)

ǚǆ èǈƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ ƗǒāíǕå ǉîǋ ïƼåāƙ Ɨƕƪǈ ÿá Ɨƪåïíǃå èơưāá Ü(ýƓƕǒǈǃå Üăā
 ïƼåāƙ Ɨƕƪǈ èǈƓǂ éǒơ óƓƤǃå ÷Ɠõǀǃå ǑƼ ƓǋïƼåāƙ Ɨƕƪǈ ÿǆ ýƿáHCT  ÷Ɠõǀǃå ǑƼ

 Ɨƕƪǈƕ òǒíǚƞǈƕ ǑƼ óƓƤǃå85Ɨƕƪǈƕ ăāǚǆā Ü%%88  Ɨƕƪǈƕ ýƓƕǒǈǃåā Ü21 Ü%
ÿƓƙƪǂƓƕā%7 Ɨƕƪǈƕ Ɠǂǈǚǒïǒƪā Ü98 Ɨƕƪǈƕ ýǒðåïƕǃåā %%100 þƓƶǃå ÷Ɠõǀǃå ǑƼ Ɠǆá Ü

 Ɨƕƪǈƕ òǒíǚƞǈƕ ǑƼ ǉïƼåāƙ Ɨƕƪǈ èǈƓǂƼ5Ɠǂǈǚǒïǒƪā %100  Ɨƕƪǈƕ ýƓƕǒǈǃåā %%10 
ăāǚǆā%70 ýǒðåïƕǃåā%85   Ɨƕƪǈ ÿá Ɨƪåïíǃå èïǌöá Ɠǆǂ ÜÿƓƙƪǂƓƕ ǑƼ ïƼåāƙǆ ïǒƹā

 ßåāí ïƼåāƙEnalapril  Ɨƕƪǈƕ èǈƓǂ Ɠǂǈǚǒïǒƪ ǑƼ óƓƤǃå ÷Ɠõǀǃå ǑƼ%76  ǑƼā
 Ɨƕƪǈƕ ăāǚǆ81 Ɨƕƪǈƕ ýƓƕǒǈǃå ǑƼā %46 Ɨƕƪǈƕ ýǒðåïƕǃåā %%100  òǒíǚƞǈƕā

 Ɨƕƪǈƕ65Ɨƕƪǈƕ ÿƓƙƪǂƓƕā %98 Ɨƕƪǈƕ ÿƓƙƪǂƓƕ ǑƼ ïƼāƙǆ ÿƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ Ɠǆǈǒƕ%
30Ɨƕƪǈƕ ýǒðåïƕǃå ǑƼā %40 Ɨƕƪǈƕ ýƓƕǒǈǃåā  òǒíǚƞǈƕā % %10 Ɨƕƪǈƕ üǈǚǒïǒƪā

%20 )ăāǚǆ ǑƼ ïƼåāƙǆ ïǒƹā2007.ÜMendis et al.( 
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 Ɨǈƪ ǑƼ Ơƪǆ ăïƞá2007  Ɨǒāíá ïƼåāƙ Ăíǆ ǏǄƵ ƓǒðǒǃƓǆ ǑƼEnalapril Ü
Furosemide ÜHCT  ïƼåāƙ ÿá íƞāEnalapril  ÿƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ56ā %      

 Furosemide100%   āHCT 0 Ɨƕƪǈ èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼā %             
 Enalapril34ā % Furosemide81.3 ā %HCT 46.9 ) %Babar et 
al.,2007.( 

 ǑƼ ïƤá ƠƪǆƗǈƪ Ǒƽǒïƞá 2010  ïƼåāƙ ýāơ5  ƗǒƕǄǀǃå ƗǒƑƓƵāǃå ôåïǆǖǃ ƗƽǄƙƤǆ Ɨǒāíá
 ǑƼ36  èǈƓǂ ƗǒāíǕå ǉîǋ ïƼåāƙ Ɨƕƪǈ ÿá Ɨƪåïíǃå èǈǒƕ ÜýƤíǃå ƗưƽƤǈǆā Ɨõƪāƙǆ Ɨǃāí
26ā þƓƶǃå ÷Ɠõǀǃå ǑƼ %57)óƓƤǃå ÷Ɠõǀǃå ǑƼ %Mourik et al.,2010.( 

á Ɨƪåïí ǑƼā Ɨǀõǈǆ ǑƼ ÿǒƮǃå ǑƼ èǒïƞHubei  Ɨǈƪ2009  ƗǒāíǕå ïƼåāƙ ýāơ
 Ɨƕƪǈ ÿá íƞā ƗǒƪƓƪǕå LosrtanƵƓõǀǃå ǑƼÿǒ  Ǒǋ óƓƤǃåā þƓƶǃå0 Ɨƕƪǈ èǈƓǂā Ü% 

HCT ÿǆ50-80) óƓƤǃåā þƓƶǃå ÿǒƵƓõǀǃå ǑƼ %Yang et al.,2009(. 
   þƓƵ ǑƼā2010 ǀõǈǆ ǑƼ ĂïƤá Ɨƪåïí èǒïƞáƗ Shaanxi  ïƼåāƙ ýāơ ÿǒƮǃå ǑƼ

 Ɨƕƪǈ ÿá Ɨƪåïíǃå ǉîǋ èïǌöá ƗǒƪƓƪǕå ƗǒāíǕåEnalapril āHCT  þƓƶǃå ÿǒƵƓõǀǃå ǑƼ
 Ɨƕƪǈƕ Ąåíƞ Ɨƽǒƶư óƓƤǃåā0Ɨƕƪǈ èǈƓǂā %Digoxin   Ɨƽǒƶư Ɠưǒá þƓƶǃå ÷Ɠõǀǃå ǑƼ

 Ɨǆǒǀƕ0 ÿǆ óƓƤǃå ÷Ɠõǀǃå ǑƼā %1-25 ßåāí ïƼåāƙ Ɨƕƪǈā %Losartan  ÷Ɠõǀǃå ǑƼ
 ÿǆ þƓƶǃå1-25Ƽā % ÿǆ óƓƤǃå ÷Ɠõǀǃå Ǒ26-50%(Jiang et al.,2010)   . 

   Ɨǈƪ ǑƼā2013  èǈƓǂƼ ƗǒƪƓƪǕå ƗǒāíǕå ïƼåāƙ ÿƵ ƗǒƑƓƮơã ßåïƞã þƙ ÿåíāƪǃå ǑƼ
 ƗƕƪǈFurosemide  þƓƶǃå ÷Ɠõǀǃå ǑƼ50-75 ÿǆ ïƛǂá èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼā %
75 %.(Mousa,2013) 
   Ɨǈƪ ǑƼ2013 ƞá Ɠưǒå ǑƼ ƗǒƪƓƪǕå ƗǒāíǕå ïƼåāƙ ýāơ ƗǒƑƓƮơã èǒï ƗǀõǈǆHaiti 

Ɨƕƪǈ ÿá íƞāƼ ƗǒǃƓǆƬǃå Ɠǂǒïǆá ǑƼ Enalapril  ƗǆƓƵ ƗƽƮƕ þƓƶǃå ÷Ɠõǀǃå ǑƼ35.2%ā 
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 Enalapril ƗƵïƞƕ5  èǈƓǂ þƞǄǆ11.1 Ɨƕƪǈ èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼ Ɠǆǈǒƕ .%
Enalapril  ƗǆƓƵ ƗƽƮƕ85.7 Ɨƕƪǈā %Enalapril  ƗƵïƞƕ5  èǈƓǂ þƞǄǆ82.9 %
 Ɨƕƪǈ èǈƓǂāFurosemide  þƓƶǃå ÷Ɠõǀǃå ǑƼ38.9 óƓƤǃå ÷Ɠõǀǃå ǑƼā %77.1 %
 Ɨƕƪǈ èǈƓǂāHCT  þƓƶǃå ÷Ɠõǀǃå ǑƼ38.9 óƓƤǃå ÷Ɠõǀǃå ǑƼā %65.7.(Ghahal 

et al.,2013) % 
   Ɨƪåïí ǑƼāĂïƤá  ǑƼ üǈǚǒïƪ ǑƼ èǒïƞá2014  íƞā ǑƑƓƵāǃå æǄǀǃå Ɨǒāíá ïƼåāƙ ÿƵ

 ïƼåāƙ Ɨƕƪǈ ÿá Digoxinå ǑƼ þƓƶǃå ÷Ɠõǀǃ29 Ɨƕƪǈ èǈƓǂƼ  óƓƤǃå ÷Ɠõǀǃå ǑƼ Ɠǆá %
 ǉïƼåāƙ33 Ɠǆá Ü%Enalapril  ǉïƼåāƙ Ɨƕƪǈ èǈƓǂƼ98ā þƓƶǃå ÷Ɠõǀǃå ǑƼ %100 ǑƼ %

 ïƼåāƙ Ɨƕƪǈā ÜóƓƤǃå ÷ƓõǀǃåHCT 98ā þƓƶǃå ÷Ɠõǀǃå ǑƼ %67 ÷Ɠõǀǃå ǑƼ %
 Ɨƕƪǈā ÜóƓƤǃåFurosemide  èǈƓǂ91ā þƓƶǃå ÷Ɠõǀǃå ǑƼ %100 ÷Ɠõǀǃå ǑƼ%

 Ɨƕƪǈ Ɠǆá ÜóƓƤǃåSpironolactone  èǈƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ38ā %72 ǑƼ %
óƓƤǃå ÷Ɠõǀǃå.(Dabare et al.,2014) 

 ƕƨäîìǁä ýǐǄƬƗStudy Design 
ƗǒǆǃƓƶǃå ƗơƮǃå Ɨǆöǈǆǃ ƗǒǄǒƺƬƙǃå Ɨǆðơǃå þåíƤƙƪƓƕ Ɨƪåïíǃå èǒïƞáWHO   þǒǒǀƙā íƮïǃ

ǙíǒƮǃå ƴưāǃåïåíƮǗå) ÿåíǄƕǃå ǑƼ Ǒǈ2007 (WHO Operational Package 
for Assessing Monitoring and Evaluating country pharmaceutical 

situation (versio2007) ǄƵ ýǒíƶƙǃå ôƶƕ ƴǆ ýǒǃíǂǏ  èƓǈƓǒƕǃå ƴǆƞ èåïƓǆƙƪå
ƙƤå þƙ Ǒƙǃå ƗǒāíǕå ýǆƬƙǃǒǄǀǃå ýƬƼ ôïǆ ƗƞǃƓƶǆ ǑƼ Ɠǌƙǒǆǋá ñƓƪá ǏǄƵ ƓǋïƓ æ

)WHO,2007.( 
ǆƓöǈ ÿǆ ñƕƙƿá ýǆƶƙƪǆǃå ƝǌǈǆǃåƗƪåïí ƗǒǆǃƓƶǃå ƗơƮǃå ƗǆöǈǆWHO   ýǒǌƪƙǃ

ĂïƤǕå ÿåíǄƕǃƓƕ èƓǈïƓǀǆǃå Ü ǑƼ ǑǈƓƛǃå Ơƪǆǃåā ƗǆƓƶǃå èƓǒǃíǒƮǃå ǑƼ ýāǕå Ơƪǆǃå
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 ƗǒƪƓƪǕå ƗǒāíǕå ÿǆ ǑǃƓơǃå ïƼåāƙǃå ýāơ èƓǆāǄƶǆ ƴǆƞ þƙ éǒơ ÜƗƮƓƤǃå èƓǒǃíǒƮǃå
.æǄǀǃå ýƬƼ êǚƶǃ 

 ƕƾôǆǄ ƕƨäîìǁäArea of Study 
   ƓǒƕǒǄǃ Ɨǒƕïƺǃå ƗǒǃƓǆƬǃå Ɨǀõǈǆǃå ǑƼ ƴǀƙ ýƓƕƞ ƗǄƪǄƪ Ǒǋ:(Ǒƕïƺǃå ýƕƞǃå) Ɨƪāƽǈ ýƕƞ

 èƓƕǒơïǃåā āƓƕƓǂā ÿƓƙǈðǃåā ÿƓƕƞïǃåā āíƓƞā ÿïƽǒā ƗƶƕƓƮǕåā ÿƓǒïƹ :ƓǌǀõƓǈǆ þǋá ÿǆā
èāǃƓǈ Ǐƙơ íāíơǃå ðƓƙƞƙā ñǈāƙ ÿǆ áíƕƙ Ǒǋā Ɨƪāƽǈ ýƕƞ ûõƓǈǆ ÿǆ þǋïǒƹā  ïǆƙƪƙā

 ǊǈƓǂƪ ííƵ ÜÿƓǒïƹ Ǐǃã ĄǙāƮā304,159  ǊƙơƓƪǆā ÜƗǆƪǈ úǃá76717 Üƴƕïǆ þǂ
 ƗǒǈƓǂƪǃå ƗƼƓƛǂǃåā1.72 Ɨǆƪǈ/þǂ2 Üíāǆơ)2012.( 

 úôƑǆǄǁä îƑǐƗƢäAreas Selection 
 ƗƶƕƓƮǕåā ÿƓƙǈðǃåā ÿïƽǒ Ǒǋā Ɨƪāƽǈ ýƕƞ ÿǆ ûõƓǈǆǃå ôƶƕ ïƓǒƙƤå þƙ ā.āíƓƞā ÿƓǒïƹ 

 çƑǐǁìǐƬǁä îƑǐƗƢäPharmacies Selection 
óƓƤǃåā þƓƶǃå ÿǒƵƓõǀǃå ýǆƬƙ éǒơƕ èƓǒǃíǒƮǃå ïƓǒƙƤå þƙÜ  ïƓǒƙƤå þƙ éǒơ10 

 Ɨƪåïíǃå ýƞǕ èƓǒǃíǒƮ5 ā ƗǆƓƵ èƓǒǃíǒƮ5  ïƓǒƙƤå þƙ éǒơƕÝ ƗƮƓƤ èƓǒǃíǒƮ
Ɨƪåïíǃå íǒƿ Ɨǈǒíǆ ýǂ ÿǆ ƗǆƓƵ ƗǒǃíǒƮā ƗƮƓƤ ƗǒǃíǒƮ. 

 ïǆ Ɠǌǒíǃ ÿāǂǒ ÿá çƓƵåïǆƕ ƗǆƓƶǃå ƗǒơƮǃå èƓƪƪâǆǃå ïƓǒƙƤå þƙưǏ ÿǒǒƞïƓƤOut-
patient   ÷āǆƞǆǃå .ßåāíǄǃ ƴǒðāƙ Ɨǀõǈǆ üǄǆƙā ÿƓǂ 5  ƴƿåāƕ ƗǆƓƵ ƗǒơƮ èƓƪƪâǆ

 ǑƼ ƗǒƪǒƑïǃå ƗǆƓƶǃå èƓǒƽƬƙƪǆǃå ïƓǒƙƤå þƙ .Ɨǀõǈǆ ýǂǃ çíơåā ƗǆƓƵ ƗǒơƮ Ɨƪƪâǆ
 ǏƽƬƙƪǆā þƓƶǃå ǑǆǒǄƶƙǃå ÿƓǒïƹ ǏƽƬƙƪǆā þƓƶǃå ÿïƽǒ ǏƽƬƙƪǆ) Ǒǋā çïƓƙƤǆǃå ûõƓǈǆǃå

Ƭƙƪǆā þƓƶǃå ÿƓƙǈðǃå.(þƓƶǃå āíƓƞ ǏƽƬƙƪǆā þƓƶǃå ƗƶƕƓƮǕå Ǐƽ 
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 ƗǆƓƵ ƗǒơƮ Ɨƪƪâǆ ýǂ Ǐǃã æïƿǕå ÿāǂƙ éǒơƕ ƗƮƓƤǃå èƓǒǃíǒƮǃå ïƓǒƙƤå þƙā
èǈǆưƙ ÿƓǂ ÷āǆƞǆǃå .Ơƪǆǃå ǑƼ5  ƗƮƓƤ ƗǒǃíǒƮ ïƓǒƙƤå þƙ éǒơƕ ƗƮƓƤ èƓǒǃíǒƮ

 ƗǒǃíǒƮ ÜÿƓƙǈðǃå ǑƼ ÿƓǈơǃå ƗǒǃíǒƮ Üÿïƽǒ ǑƼ ýƕƞǃå ƗǒǃíǒƮ Ǒǋā Ɨǀõǈǆ ýǂ ÿǆ
 ƗǒǃíǒƮ ÜƗƶƕƓƮǕå ǑƼ ƗǄƶƬǃå17 .āíƓƞ ǑƼ āíƓƞ ƗǒǃíǒƮ ÜÿƓǒïƹ ǑƼ ïǒåïƕƼ 

 ƕƨäîìǁä ƑǊƗǂǄƪ ǏƗǁä ƕǐĀìǓä ƕǄƏƑƽList of Surveyed Medicines 
 Ɨǒǃã ïƓƬǆǃå Ɨǒǈõāǃå ƗǒƪƓƪǕå ƗǒāíǕå ƗǆƑƓƿ ǑƼ çíāƞāǆ ÿāǂƙ ÿá æƞǒ çïƓƙƤǆǃå ƗǒāíǕå
 ƗƞǃƓƶǆǃå èƓǆǒǄƶƙ ǏǄƵ íǈƙƪǆā ǑƞǚƵ ýǂƬƕ Ɨǒǆǋá ïƛǂǕå ÿāǂƙ ÿåā .ûơǚǆǃå ǑƼ
 ƴƪåā āơǈ ǏǄƵ ƓǌǃƓǆƶƙƪå Ǐǃå ƗƼƓưǗƓƕ .ßåïƕƤǃå ÷Ɠǆƞã ǏǄƵ ýƿǕå ǏǄƵ āá Ɨǒǈõāǃå

 ǏǄƵá ýƕƓǀƙ Ǒƙǃåā.ïǒǒƓƶǆǃå 
ïƓǒƙƤå þƙ Ɨƪåïíǃå ǑƼ7  ƗơƮǃå Ɨǆöǈǆǃ ƗǒƪƓƪǕå ƗǒāíǕå ƗǆƑƓƿ ÿǆ Ɨǒāíá

ƗǒǆǃƓƶǃåWHO Essential Medicines list  þƿï ýāíƞǃå ǑƼ Ơưåā āǋ Ɠǆǂ1  ǏǄƵ
.Ɨƪāƽǈ ýƕƞ Ɨǀõǈǆ ǑƼ ǑƕǄǀǃå ýƬƽǃå ƗƞǃƓƶǆ ǑƼ Ɠǌƙǒǆǋá ñƓƪá 

 üĀìƜ1 ƕƨäîìǁä ƑǊƗǂǄƪ ǏƗǁä ƕǐĀìǓä ƕǄƏƑƽ ƞƮĀǐ 
Essential medicines for heart failure 

Digoxin .1 

Losartan .2 

Enalapril .3 
Bisoprolol .4 
Furosemide .5 
Spironolactone .6 
Hydrochlorothiazide .7 
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 çƑǆƑǐƓǁä ƲǄƜData Collection 
 ýǆƬ Ơƪǆǃå ûǒïƼ5 èƓǈƓǒƕǄǃ ÿǒƶǆƓƞ Ü ǑǃƓƶǃå íǌƶǆǃå ÿǆ ƗǃíǒƮǃå þƪƿ æǚõ þǋā

 Ơƪǆǃå ûïõ ǑƼ æǒïíƙ åāǀǄƙ èƓǈƓǒƕǄǃ ÿǒƶǆƓƞǃå ýǂ .ÿïƽǒƕ Ɨǒƕõǃå èƓǒǈǀƙǃåā þāǄƶǄǃ
 ÿǆ Ơƪǆǃå ûǒïƼ ƓǌǆǄƶƙ Ǒƙǃå ûïõǃåā èåßåïƞǗå ÷Ɠƕƙã þƙ .èƓǈƓǒƕǃå ƴǆƞ èåßåïƞȒåā

 þƙ èƓǈƓǒƕǃå .æǒïíƙǃå ßƓǈƛá ƗǒǆǃƓƶǃå ƗơƮǃå Ɨǆöǈǆǃ ƗǒǄǒƺƬƙǃå Ɨǆðơǃå çïƙƽǃå ÿǆ Ɠǌƶǒǆƞƙ
)14/11/2017çïƙƽǃå Ǒǃã ( )/3/62017.( 

þƑǐƓƗƨǗä ƕƏƓƴƗ ƕƾǐîô 
 úāƼïǃå ǏǄƵ úƬǂǃƓƕ æǄǀǃå ýƬƼ Ɨǒāíá ïƼåāƙ Ɨƕƪǈƕ óƓƤǃå Ơƪǆǃå êîāǆǈ ƗƑƕƶƙ þƙ
 èƿā Ɨƪƪâǆǃå ǑƼ çïƼåāƙǆ ƗǆƑƓǀǃå ǑƼ èƞïíá Ǒƙǃå ƗǒƪƓƪǕå ƗǒāíǕå ÿǆ ăá ƗƼïƶǆā

îã æǄǀǃå ýƬƼ Ɨǒāíá óơƼ þƙ .Ơƪǆǃå èǈƓǂ åîã ûǒƿíƙǃåā Ɨƪƪâǆǃå ǑƼ çïƼåāƙǆ èǈƓǂ å
 ÿƓǒƕƙƪǙå êîāǆǈ ǑƼ Ơưåā āǋ Ɠǆǂ ƗǒơǚƮǃå Ɨǒǌƙǈǆ ƗǒƪƓƪá æǄƿ ýƬƼ Ɨǒāíá üƓǈǋ

 ǑƼ íāƞāǆǃå þƿï ýāíƞǃå2  . 

 üĀìƜ2 þƑǐƓƗƨǗä éíĀǄǆ 
 ƕǐƨƑƨǓä ƕǐĀìǓä
åǂƾǁä üƪƺ ƕƜǁƑƴǄǁ 

[A] 

 ĀƗǄäîƺ 
 =ýƴǆ1Û  =Ǘ0 

[B] 

 ƕǐƟǘƬǁä ƕǐǊƗǆǄ ƕǐĀìǓäùĀƺîǁä ǍǂƳ 
 =ýƴǆ1 =Ǘ Û0 

[C] 
Digoxin .1   

Losartan .2   
Enalapril .3   

Bisoprolol .4   
Furosemide .5   
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Spironolactone .6   
Hydrochlorothiazi

de .7 
  

 [B1] öĀǄƜǄ=B [C1] öĀǄƜǄ=C 

)2B=îƺäĀƗǄ%=( 
B1Í7Â100= 

[C2] ƕǐƟǘƬǁä ƕǐǊƗǆǄ%=
C1ÍB1Â100= 

 
 íāǆƶǃå ǑƼ[B]  " ƴưā1Ǖå ÿǆ Ɨǒǆǂ ăá üƓǈǋ èǈƓǂ åîã " æǄǀǃå ýƬƽǃ ƗǒƪƓƪǕå Ɨǒāí

" ƴưā þƙā ÜçïƓǒðǃå þāǒ ǑƼ Ɨƪƪâǆǃå ǑƼ çïƼåāƙǆ0 ïƼåāƙǆ ïǒƹ ƗǒāíǕå ǉîǋ èǈƓǂ åîã "
 ýƽƪǕå ǑƼ ÷āǆƞǆǃå úǒưá .çïƓǒðǃå èƿā ƗǒǃíǒƮǃå ǑƼ.[B1]  ƗǒāƑǆǃå Ɨƕƪǈǃå èƕƪơ

çïƼåāƙǆǃå Ɨǒāíǖǃ [B2]  çïƼåāƙǆǃå ƗǒāíǕå ÷āǆƞǆ þǒƪǀƙƕ[B1]  ǑǄǂǃå ííƶǃå) Ɨƶƕƪ ǏǄƵ
 ǑƼ æïưǒā (Ɨƪåïíǃå íǒƿ Ɨǒāíǖǃ100. 

 íāǆƶǃå ǑƼ[C] " þƿï ƴưāǒ1 ýƬƽǃ ƗǒƪƓƪǕå ƗǒāíǕå ÿǆ Ɨǒǆǂ ăá üƓǈǋ èǈƓǂ åîã "
" þƿï ƴưāǒā ÜƗǒơǚƮǃå Ɨǒǌƙǈǆ æǄǀǃå0ǒǌƙǈǆ ƗǒāíǕå ǉîǋ ÿāǂƙ þǃ ƗǃƓơ ǑƼ "Ɨ 

å úǒưá ÜƗǒơǚƮǃå ýƽƪǕå ǑƼ ÷āǆƞǆǃ[C1] Ɨǒǌƙǈǆ Ɨǒāíǖǃ ƗǒāƑǆǃå Ɨƕƪǈǃå èƕƪơ .
 ƗǒơǚƮǃå[C2]  ƗǒơǚƮǃå Ɨǒǌƙǈǆǃå ƗǒāíǕå ÷āǆƞǆ þǒƪǀƙƕ[C1]  ǑǄǂǃå ííƶǃå ǏǄƵ

 çïƼåāƙǆǃå Ɨǒāíǖǃ[B1]  ǑƼ æïưǒā100 . 

 çƑǆƑǐƓǁä üǐǂƟƗData Analysis 
íƶƕ  þƙ Ɠǋíƶƕā ƗǒǃíǒƮ ýǂƕ ƗǒāíǕå ïƼåāƙǃ ƗǒāƑǆǃå æƪǈǃå æƓƪơ þƙ èƓǈƓǒƕǃå ƴǆƞ

 ƗǈïƓǀǆ þƙā ÜƗǒơǒưāƙ ýāåíƞ ǑƼ æƪǈǃå ƴưā þƙā ÷Ɠõƿ ýǂǃ ïƼåāƙǃå õƪāƙǆ æƓƪơ
.óƓƤǃå ÷Ɠõǀǃå èƓǈƓǒƕƕ þƓƶǃå ÷Ɠõǀǃå èƓǈƓǒƕ 
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ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁäResults & Discussion   

 ƛƏƑƗǆǁäResults 
åïíǃå ǉîǋ èǒïƞá óƓƤǃåā þƓƶǃå ÿǒƵƓõǀǃå ǑƼ ƗǒƪƓƪǕå æǄǀǃå ýƬƼ Ɨǒāíá ïƼåāƙ ýāơ Ɨƪ

 ǑƼ5  .(ÿƓǒïƹ ÜƗƶƕƓƮǙå ÜāíƓƞ ÜÿƓƙǈðǃå Üÿïƽǒ) Ɨƪāƽǈ ýƕƞ ǑƼ ÿíǆ 
 ýǆƬ Ơƪǆǃå10  ýǂ ÿǆ ƗƮƓƤ ƗǒǃíǒƮā ƗǆƓƵ ƗǒǃíǒƮ Ơƪǆǃå ÿǆưƙ éǒơƕ èƓǒǃíǒƮ

:ǑƙǓƓǂ ƝƑƓƙǈǃå èǈƓǂƼ ÜƗǈǒíǆ- ǃ ƗǒƪƓƪǕå Ɨǒāíǖǃ ïƼåāƙǃå õƪāƙǆ ǑƼ ǑƕǄǀǃå ýƬƽǄ
  èǈƓǂ Ɨƪāƽǈ ýƕƞǃ ƗǆƓƶǃå ƗơƮǃå èƓǒǃíǒƮǃå37.14èǈƓǂ ƗƮƓƤǃå èƓǒǃíǒƮǃåā Ü% 

79.99 ǑƼ ýƿá ÿƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ Ɨǒāíǖǃ ǑǄǂǃå ïƼåāƙǃå óƓƤǃå ÷ƓõǀǃƓƕ ƗǈïƓǀǆ Ü%
 þƿï ýāíƞǃå ǑƼ ÿǒƕǆ āǋ Ɠǆǂ ûõƓǈǆǃå ýǂ3. 

 

 üĀìƜ3 îƺäĀƗ ƕƓƨǆ ýƑƴǁä öƑôƾǁä Ǐƺ ƕǐƟǘƬǁä ƕǐǊƗǆǄ ƕǐĀìǓäĀ ƕǐƨƑƨǓä ƕǐĀìǓä 
 
îǐƸƗǄǁä 

ýƑƴǁä öƑôƾǁä  
ôƨĀƗǄǁä ǍƻƪƗƨǄ 

þîƻǐ 
 ǍƻƪƗƨǄ
ƕƴƓƑƬǓä 

 ǍƻƪƗƨǄ
þƑǐîƷ 

 ǍƻƪƗƨǄ
þƑƗǆïǁä 

 ǍƻƪƗƨǄ
ĀìƑƜ 

îƺäĀƗǁä% 28.57 28.57 28.57 57.14 42.86 37.14 

%  ƕǐĀìǓä
 ƕǐǊƗǆǄ
ƕǐƟǘƬǁä 

0 0 0 25 33.33 11.67 

 

) ýāíƞǃå ǑƼ Ơưāǆ āǋ Ɠǆǂā ƝƑƓƙǈǃå ýǒǄơƙ íƶƕ2 ƗǒāíǕ ïƼåāƙ Ɨƕƪǈ ǏǄƵá ÿá íƞā (
 Ɨƕƪǈƕ  þƓƶǃå ÿƓƙǈðǃå ǏƽƬƙƪǆ ǑƼ èǈƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ æǄǀǃå ýƬƼ57.14 ƓǌǒǄǒ Ü%

 Ɨƕƪǈƕ þƓƶǃå āíƓƞ ǏƽƬƙƪǆ42.86 Ü% ǏƽƬƙƪǆ ǑƼ ïƼåāƙ Ɨƕƪǈ ýƿá èǈƓǂ Ɠǆǈǒƕ
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 Ɨƕƪǈƕ ÿïƽǒā ÿƓǒïƹā ƗƶƕƓƮǕå28.57 Ý% ǏǄƵá ÿá ÿǒƕƙ Ɠưǒá ƝƑƓƙǈǃå ǉíǋ ýǚƤ ÿǆ
 Ɨƕƪǈƕ āíƓƞ ǏƽƬƙƪǆƕ èǈƓǂ ƗǒơǚƮǃå Ɨǒǌƙǈǆ Ɨǒāíǖǃ Ɨƕƪǈ33.33 ǏƽƬƙƪǆ ƓǌǒǄǒ %

 Ɨƕƪǈƕ ÿƓƙǈðǃå25%Ü  .ƗǒơǚƮǃå Ɨǒǌƙǈǆ Ɨǒāíá ăá Ɠǌƕ íƞāƙ þǃ èƓǒƽƬƙƪǆǃå ǑƿƓƕ Ɠǆǈǒƕ
) ýǂƬǃå1.ƓǀƕƓƪ çïāǂîǆǃå æƪǈǃå Ơưāǒ ( 

 

üǀƪǁä.1. ƕƓƨǆ ýƑƴǁä öƑôƾǁä Ǐƺ ƕǐƟǘƬǁä ƕǐǊƗǆǄ ƕǐĀìǓäĀ ƕǐƨƑƨǓä ƕǐĀìǓä îƺäĀƗ 

 ǑƼ ÿǒƕǆ āǋ Ɠǆǂ ǑǃƓƙǃƓǂ èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼ ƗǒƪƓƪǕå ƗǒāíǙå ïƼåāƙ Ɨƕƪǈ Ɠǆå

) ýāíƞǃå4( 

 üĀìƜ4 ƕƓƨǆ òƑƢǁä öƑôƾǁä Ǐƺ ƕǐƟǘƬǁä ƕǐǊƗǆǄ ƕǐĀìǓäĀ ƕǐƨƑƨǓä ƕǐĀìǓä îƺäĀƗ 
 
îǐƸƗǄǁä 

òƑƢǁä öƑôƾǁä  
ôƨĀƗǄǁä  ƕǐǁìǐƬ

þƑǆƟǁä 
 ƕǐǁìǐƬ
ƕǂƴƪǁä 

ƕǐǁìǐƬ 
17 îǐäîƓƺ 

 ƕǐǁìǐƬ
ĀìƑƜ 

 ƕǐǁìǐƬ
üƓƜǁä 

îƺäĀƗǁä % 57.14 85.71 85.71 100 71.43 79.99 
 ƕǐǊƗǆǄ %
ƕǐƟǘƬǁä 

25 0 0 0 0 0 
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 Ɨƕƪǈƕ āíƓƞ ƗǒǃíǒƮ ǑƼ æǄǀǃå ýƬƼ ƗǒāíǕ ïƼåāƙ Ɨƕƪǈ ǏǄƵá èǈƓǂ ÜóƓƤǃå ÷Ɠõǀǃå ǑƼ
100) ýāíƞǃå æƪơ %3 ƗǒǃíǒƮā ƗǄƶƬǃå ƗǒǃíǒƮ ƓǌǒǄƙ (17  Ɨƕƪǈƕ ïǒåïƕƼ85.71 %

 Ɨƕƪǈƕ ýƕƞǃå ƗǒǃíǒƮ þƛ71.42 Ɨƕƪǈ ýƿå Ɠǌǃ èǈƓǂ ÿƓǈơǃå ƗǒǃíǒƮ Ɠǆǈǒƕ %
57.14 Ɨƕƪǈ ÿá Ɠưǒá ÿǒƕƙ ƝƑƓƙǈǃå ýǚƤ ÿǆ Ý% èǈƓǂ ƗǒơǚƮǃå Ɨǒǌǈǆ ƗǒāíǕå25 %

 èǈƓǂ Ɠǆǈǒƕ ÿƓǈơǃå ƗǒǃíǒƮ ǑƼ0) ýǂƬǃå .èƓǒǃíǒƮǃå ǑƿƓƕ ǑƼ %2 Ɨƕƪǈ Ơưāǒ (
.óƓƤǃå ÷Ɠõǀǃå ǑƼ ƗǒơǚƮǃå Ɨǒǌƙǈǆ ƗǒāíǕåā ƗǒƪƓƪǕå ƗǒāíǙå ïƼåāƙ 

 

ǀƪǁä. ü2. òƑƢǁä öƑôƾǁä Ǐƺ ƕǐƟǘƬǁä ƕǐǊƗǆǄ ƕǐĀìǓäĀ ƕǐƨƑƨǓä ƕǐĀìǓä îƺäĀƗ ƕƓƨǆ 

 ƗǈïƓǀǆƕ íāƞāǆǃå æƪơā óƓƤǃåā þƓƶǃå ÿǒƵƓõǀǃå ÿǒƕ æǄǀǃå ýƬƼ Ɨǒāíá ïƼåāƙ Ɨƕƪǈ

) ýāíƞǃƓƕ5 ÷Ɠõǀǃå ǑƼ Ǌǈǆ óƓƤǃå ÷Ɠõǀǃå ǑƼ ǏǄƵá èǈƓǂ ïƼåāƙǃå Ɨƕƪǈ ÿá íƞā (

 Ɨƕƪǈƕ óƓƤǃå ÷Ɠõǀǃå ǑƼ ïƼåāƙ Ɨƕƪǈ ǏǄƵá èǄƞƪƼ ÜþƓƶǃå100 ýƿå èǄƞƪ Ɠǆǈǒƕ %

 Ɨƕƪǈƕ þƓƶǃå ÷Ɠõǀǃå ǑƼ ïƼåāƙ Ɨƕƪǈ28.57 .% 
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ĀìƜǁä ü5 òƑƢǁäĀ ýƑƴǁä þǐƳƑôƾǁä þǐƓ îƺäĀƗǁä ƕƓƨǆ ǈǆîƑƾǄ 
 
îǐƸƗǄǁä 

þǐƳƑôƾǁä Ǐƺ îƺäĀƗǁä ƕƓƨǆ  
ôƨĀƗǄǁä 

þƑƗǆïǁä ĀìƑƜ ƕƴƓƑƬǓä þƑǐîƷ þîƻǐ 
þƓƶǃå ÷Ɠõǀǃå 57.14 42.86 28.57 28.57 28.57 37.14 
óƓƤǃå ÷Ɠõǀǃå 57.14 100 85.71 85.71 71.43 79.99 
  Ɨǒǌƙǈǆ ƗǒāíǕå ƗƕƪǈƗǒơǚƮǃå  
÷Ɠõǀǃå þƓƶǃå 25 33.33 0 0 0 11.67 

óƓƤǃå ÷Ɠõǀǃå 25 0 0 0 0 5 
 

 ÷Ɠõǀǃå èƓǒǃíǒƮ ǑƼ æǄǀǃå ýƬƽǃ ƗǒƪƓƪǕå ƗǒāíǕå ïƼåāƙ õƪāƙǆ ÿá Ɠưǒá íƞā Ɠǆǂ
èǈƓǂ Ɨƪāƽǈ ýƕƞƕ þƓƶǃå%37.14  èǈƓǂ óƓƤǃå ÷Ɠõǀǃå èƓǒǃíǒƮ ǑƼā79.99 Ü%

 èǈƓǂ þƓƶǃå ÷Ɠõǀǃå èƓǒǃíǒƮ ǑƼ ƗǒơǚƮǃå Ɨǒǌƙǈǆ ƗǒāíǕå õƪāƙǆā11.67 ǑƼā %
 èǈƓǂ óƓƤǃå ÷Ɠõǀǃå èƓǒǃíǒƮ5) ýǂƬǃå .%3 ÿǒƕ ïƼåāƙǃå Ɨƕƪǈ ǑƼ ƗǈïƓǀǆǃå Ơưāǒ (

.óƓƤǃåā þƓƶǃå ÿǒƵƓõǀǃå 

 

 üǀƪǁä.3. þǐƳƑôƾǁä þǐƓ îƺäĀƗǁä ƕƓƨǆ ƕǆîƑƾǄ ƞƮĀǐ òƑƢǁäĀ ýƑƴǁä 
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 æƪơā ƗǆƓƶǃå èƓǒǃíǒƮǃå ǑƼ åíơ ǏǄƵ Ąǚǂ æǄǀǃå ýƬƼ Ɨǒāíá ïƼåāƙ Ɨƕƪǈ ƗǈïƓǀǆƕ
) ýāíƞǃå ǑƼ íāƞāǆǃå6 ÿá íƞā (Furosemide  Ɨƕƪǈƕ ïƼåāƙ Ɨƕƪǈ ǏǄƵá üǄƙǆǒ

100 ïƼåāƙ æƪǈ Ɠǆǈǒƕ % Digoxin āSpironolactone āLosartan 
āHydrochlorothiazide  èǈƓǂ60ā%60ā %20ā %20 ÿǒơ ǑƼ ÜǑǃåāƙǃå ǏǄƵ %

 ýå ÿáBisoprolol āEnalapril  Ɨǆǒǀƕ Ɨƕƪǈ ýƿå Ɠǆǌǃ èǈƓǂ0.% 

üĀìƜǁä. 6. ƕƬƑƢǁäĀ ƕǄƑƴǁä çƑǐǁìǐƬǁä Ǐƺ äìƟ ǍǂƳ ăǘǀ åǂƾǁä üƪƺ ƕǐĀìà îƺĀƗ ƕƓƨǆ 

äéǘƴǁä ýƨ  öƑôƾǁä Ǐƺ îƺäĀƗǁä ƕƓƨǆ
 ýƑƴǁä 

 öƑôƾǁä Ǐƺ îƺäĀƗǁä ƕƓƨǆ
 òƑƢǁä 

Bisoprolol 0% 100% 
Enalapril 0% 100% 

Hydrochlorothiazide 20% 40% 
Losartan 20% 60% 

Spironolactone 60% 80% 
Digoxin 60% 80% 

Furosemide 100% 100% 
 

 ÿá íƞā ÜƗƮƓƤǃå èƓǒǃíǒƮǃå ǑƼ åíơ ǏǄƵ Ąǚǂ æǄǀǃå ýƬƼ Ɨǒāíá ïƼåāƙ Ɨƕƪǈ ƗǈïƓǀǆƕā
 ý èǈƓǂ ïƼåāƙ Ɨƕƪǈ ǏǄƵáBisoprolol āEnalapril āFurosemide  Ɨƕƪǈƕ100 %

 ƓǌǒǄǒSprinolactone āDigoxin  Ɨƕƪǈƕ80 þƛ %Losartan  Ɨƕƪǈƕ60 ĄåïǒƤáā %
Hydrochlorothiazide  Ɨǆǒǀƕ Ɨƕƪǈ ýƿƋƕ40) ýǂƬǃå .%4 êǚƵ ýǂ Ɨƕƪǈ ÿǒƕǒ (
 .ÿǒƵƓõǀǃå ǑƼ åíơ ǏǄƵ 
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 ýǂƬǃå.6 .Ơưāǒ íơ ǏǄƵ Ąǚǂ óƓƤǃåā þƓƶǃå ÿǒƵƓõǀǃå ǑƼ ƗǒāíǕå ïƼåāƙ Ɨƕƪǈ ǑƼ ûïƽǃåå 

 ƕƪƽƑǆǄǁäDiscussion 
   èǈƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ ƗǒƪƓƪǕå æǄǀǃå ýƬƼ Ɨǒāíá ïƼåāƙ Ɨƕƪǈ ÿá Ɨƪåïíǃå ǉîǋ ǑƼ íƞā

37.14 èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼā %79.99ǆ èǆƙā Ü%ǈïƓǀƗ  æƪǈƕ æƪǈǃå ǉîǋ
 ÿá Ɨƪåïíǃå ǉîǋ èïǌöá éǒơ .þǃƓƶǃå ÿǆ ƗƽǄƙƤǆ ûõƓǈǆ ǑƼ ƗǀƕƓƪǃå èƓƪåïíǃå ôƶƕ

 ƗƕƪǈEnalapril  èǈƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ0 ÷Ɠõǀǃå ǑƼ ǉïƼåāƙǃ ƗǌƕƓƬƙǆ Ɨƕƪǈ Ǒǋā %
 ÷Ɠõǀǃå ǑƼ ǉïƼāƙƕ èǈïāƿ Ɠǆ åîã Ąåíƞ Ɨƽǒƶư Ɨƕƪǈǃå ǉîǋ ïƕƙƶƙ éǒơ ăāǚǆ ǑƼ þƓƶǃå

 ïƤá ýāí ǑƼ þƓƶǃå Ɨƕƪǈƕ ýƓƕǒǈǃåā òǒíǚƞǈƕ ǑƼ ïƼāƙǆ ÿƓǂ éǒơ Ă10 ýǒðåïƕǃå ǑƼā %
 Ɨƕƪǈƕ40 Ɨƕƪǈƕ ÿƓƙƪǂƓƕā %30) %Mendis et a.,2007 ǉîǋ ƓĊǈïƓǀǆ åîã üǃîǂā .(

 Ɨǀõǈǆ ǑƼ ăïƞá Ơƪǆƕ ƗƕƪǈǃåHaiti  ƗǒƪƓƪǕå ƗǒāíǕå ïƼāƙ ýāơ ƗǒǃƓǆƬǃå Ɠǂǒïǆá ǑƼ
 ïƼāƙ Ɨƕƪǈ ÿá íƞāEnalapril  ÷Ɠõǀǃå ǑƼ ƗǆƓƵ ƗƽƮƕ þƓƶǃå35.2ā %Enalapril 

 ƗƵïƞƕ5  Ɨƕƪǈƕ þƞǄǆ11.1) %Ghahal et al.,2013.( 
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   Ɨǈƪ Ăïƞá ïƤá Ơƪǆ üǃîǂā2014  ǑƑƓƵāǃå æǄǀǃå Ɨǒāíá ïƼāƙ ýāơ Ɠǂǈǚǒïǒƪ ǑƼ
 ïƼåāƙ ÿá íƞāEnalapril ǃå ǑƼ÷Ɠõǀ  ÿƓǂ þƓƶǃå98) %Dabare et al.,2014 .(
 Ɨƕƪǈ ƗǈïƓǀǆƕāEnalapril Ɨǈƪ ƓǒðǒǃƓǆ ǑƼ ǉïƼåāƙ Ɨƕƪǈƕ Ɨƪåïíǃå ǉîǋ ǑƼ þƓƶǃå ÷Ɠõǀǃå ǑƼ 

2007  þƓƶǃå ÷Ɠõǀǃå ǑƼ ƓǒðǒǃƓǆ ǑƼ èǈƓǂ éǒơ Ąåíƞ Ɨƽǒƶư Ǌƙƕƪǈ ÿá íƞǈ65 %
)Babar et al.,2007 Ɨǀõǈǆ ǑƼ ÿǒƮǃå ǑƼ èǒïƞá ĂïƤá Ɨƪåïí ǑƼā .(Shaanxi 

 Ɨƕƪǈ ÿá íƞǈEnalapril ƪåïíǃå ǑƼ ǉïƼåāƙ Ɨƕƪǈ ƴǆ ƗǌƕƓƬƙǆ èǈƓǂ éǒơ Ɠǌƕ Ɠǈǆƿ Ǒƙǃå Ɨ
 Ɨƕƪǈǃå èǈƓǂ0) %Jiang et al.,2010.( 

   ßåāí ïƼåāƙ Ɨƕƪǈ ƓǆáEnalapril  èǈƓǂƼ óƓƤǃå ÷Ɠõǀǃå ǑƼ100 Ɨƕƪǈ Ǒǋā %
 ýǒðåïƕǃƓƕ óƓƤǃå ÷Ɠõǀǃå ǑƼ ǉïƼåāƙ Ɨƕƪǈǃ ƗǌƕƓƬƙǆ100 ǑƼ ǉïƼåāƙ Ɨƕƪǈǃ ƗƕïƓǀƙǆā %

 ÿƓƙƪǂƓƕ98òǒíǚƞǈƕ ǑƼ ǉïƼåāƙ æƪǈ ÿǆ ǏǄƵáā Ü%65ǚǒïǒƪā % Ɠǂǈ76 ăāǚǆā %
81 ýƓƕǒǈā %46) %Mendis et al.,2007Ɠǌƕ þƓƿ ăîǃå Ơƪǆǃå ǑƼā .(Dabare 

ǊƑǚǆðā  Ɨǈƪ2014  ïƼåāƙ Ɨƕƪǈ èǈƓǂ Ɠǂǈǚǒïǒƪ ǑƼEnalapril  óƓƤǃå ÷Ɠõǀǃå ǑƼ
 Ɨƕƪǈƕ Ɨƪåïíǃå ǉîǋ ǑƼ ǉïƼåāƙ Ɨƕƪǈǃ ƗǌƕƓƬƙǆ100) %Dabare et al.,2014 .( Ɨƕƪǈā

Enalapril Ơƪǆǃå ǑƼ ƗǆƓƵ ƗƽƮƕ  Ɨǈƪ ăïƞá ăîǃå2013  Ɨǀõǈǆ ǑƼ
HaitiÿƓǂ85.7 ā %Enalapril  ƗƵïƞƕ5  þƞǄǆ82.9) %Gelders et 

al.,2013 ïƼåāƙ Ɨƕƪǈ ÿá ƓǒðǒǃƓǆ ǑƼ ǊƑǚǆðā þǒǋåïƕã Ɠǌƕ þƓƿ Ǒƙǃå Ɨƪåïíǃå ǑƼ íƞāā.(
Enalapril èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼ34)%Babar et al.,2007 èïǌöá Ɠǆǂ .(

 Ɨǀõǈǆ ǑƼ èǒïƞá ĂïƤá ƗƪåïíShaanxi  ÿá ƗǒƪƓƪǕå ƗǒāíǕå ïƼåāƙ ýāơ ÿǒƮǃå ǑƼ
 ƗƕƪǈEnalapril  èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼ0) %Jiang et al.,2010.( 
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 ßåāí ïƼåāƙ Ɨƕƪǈ ÿá Ɨƪåïíǃå ǉîǋ èïǌöá Digoxin èǈƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ60 Ǒǋā %
 Ɨǀõǈǆ ǑƼ þƓƶǃå ÷Ɠõǀǃå ǑƼ ǉïƼåāƙ Ɨƕƪǈƕ ƗǈïƓǀǆ ǉíǒƞ ƗƕƪǈShaanxi éǒơ ÿǒƮǃå ǑƼ 

 Ɨǆǒǀƕ Ąåíƞ Ɨƽǒƶư ǉïƼåāƙ Ɨƕƪǈ èǈƓǂ0) %(Jiang et al,2010 ĂïƤá Ɨƪåïí ǑƼā .
 Ɠǂǈǚǒïǒƪ ǑƼ èǒïƞá Ɨǈƪ2014  èǈƓǂ Ɨƕƪǈ Digoxin ǑƼ ÷Ɠõǀǃå

þƓƶǃå29%(Dabare et al., 2014) . 

Ɨƕƪǈ èǈƓǂƼ óƓƤǃå ÷Ɠõǀǃå ǑƼ ƓǆáDigoxin  Ɨƪåïíǃå ǉîǋ ǑƼ 80 ǉíǒƞ Ɨƕƪǈ Ǒǋā %
 Ɨǀõǈǆ ǑƼ ÿǒƮǃå ǑƼ ǉïƼāƙ Ɨƕƪǈƕ ƗǈïƓǀǆShaanxi  Ǌƙƕƪǈ èǈǂ éǒơ25.1 %

)Jiang et al,2010 Ɠǌƕ þƓƿ Ǒƙǃå Ɨƪåïíǃå ǑƼā  .(Dabare ǊƑǚǆðā  Ɨǒāíá ïƼåāƙ ýāơ
 Ɨƕƪǈ ÿá íƞā ǑƑƓƵāǃå æǄǀǃåDigoxin  Ɨƕƪǈƕ Ɨƽǒƶư èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼ33 %

)(Dabare et al.,2014. 
   èïǌöá Ɠǆǂ ǉîǋ Ɨƕƪǈ ÿá ƗƪåïíǃåLosartan  þƓƶǃå ÷Ɠõǀǃå ǑƼ20 ÷Ɠõǀǃå ǑƼ ā %

 óƓƤǃå60Ƽ ǉïƼåāƙ Ɨƕƪǈ ÿǆ ǏǄƵá Ɨƕƪǈ Ǒǋā % Ǒ Ɨǀõǈǆ ǑƼ ÿǒƮǃå Shandong 
ÿƓǂ éǒơLosartan   ÿǒƵƓõǀǃå ǑƼ ïƼāƙǆ ïǒƹ)Qiang,2005 ăîǃå Ơƪǆǃå ǑƼā .(

 Ɨǀõǈǆ ǑƼ ăïƞá Hubei Ɨǈƪ ÿǒƮǃå ǑƼ2009  Ɨƕƪǈ ÿá íƞāLosartan  ǑƼ
 Ɨƕƪǈƕ Ąåíƞ Ɨƽǒƶư óƓƤǃåā þƓƶǃå ÿǒƵƓõǀǃå0) %(Yang et al,2009.  èïǌöá Ɠǆǂ

 Ɠǋåïƞá Ǒƙǃå ƗƪåïíǃåJiang Ɨǀõǈǆ ǑƼ ǊƑǚǆðā Shaanxi  Ɨƕƪǈ ÿá ÿǒƮǃå ǑƼ 
Losartan ƗƕïƓǀǆ èǈƓǂ  þƓƶǃå ÷Ɠõǀǃå ǑƼ èǈƓǂ éǒơ Ɨƪåïíǃå ǉîǋ ǑƼ ǉïƼåāƙ Ɨƕƪǈǃ

ÿǆ- 125 ÿǆ óƓƤǃå ÷Ɠõǀǃå ǑƼā %26-50) %(Jiang et al.,2010. 

ïƼåāƙ Ɨƕƪǈ ÿá Ɨƪåïíǃå ǉîǋ ǑƼ íƞā ƓǆǂHCT  ā þƓƶǃå ÿǒƵƓõǀǃå ǑƼ èǈƓǂ óƓƤǃå20 %
ā40%  ÿǆ ƗƽǄƙƤǆ ûõƓǈǆ ǑƼ ǉïƼåāƙ Ɨƕƪǈƕ ƗǈïƓǀǆ Ąåíƞ Ɨƽǒƶư Ɨƕƪǈ Ǒǋā ÜǑǃåāƙǃå ǏǄƵ
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 Ɠǂǈǚǒïǒƪ ǑƼ þƓƶǃå ÷Ɠõǀǃå ǑƼ ǉïƼåāƙ Ɨƕƪǈ èǈƓǂ éǒơ þǃƓƶǃå100 ăāǚǆā %70 %
ƕǃåā ýǒðåï85 Ɨƕƪǈƕ ýƓƕǒǈǃå ǑƼ ǉïƼåāƙ æƪǈ ÿǆ ǏǄƵáā Ü%10 òǒíǚƞǈƕā %5 ïǒƹā %

 òǒíǚƞǈƕ ǑƼ ǉïƼåāƙ Ɨƕƪǈ èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼā ÿƓƙƪǂƓƕ ǑƼ ïƼåāƙǆ85 ăāǚǆā %
88 Ɠǂǈǚǒïǒƪā %98 ýǒðåïƕǃåā %100 ÿƓƙƪǂƓƕ ǑƼ ǉïƼåāƙ æƪǈ ÿǆ ǏǄƵáā %7 %

 ýƓƕǒǈǃåā21) %Mendis et al.,2007.( 
ã üǃåîǂā Ɨǈƪ Ɠǂǈǚǒïǒƪ ǑƼ èǒïƞá Ɨƪåïíƕ Ɨƕƪǈǃå ǉîǋ ƓĊǈïƓƿ Ɠǆ åî2014  Ɨƕƪǈ ÿá íƞǈ

HCT  þƓƶǃå ÷Ɠõǀǃå ǑƼ98%  óƓƤǃå ÷Ɠõǀǃå ǑƼā67 %)Dabare et al.,2014.( 
 Ɨǈƪ èǒïƞá ĂïƤá Ɨƪåïí èïǌöá Ɠǆǂ2009  Ɨǀõǈǆ ǑƼHubei ǑƼ  Ɨƕƪǈ ÿá ÿǒƮǃå

HCT  ÿǆ èǈƓǂ óƓƤǃåā þƓƶǃå ÷Ɠõǀǃå ǑƼ50-80) %9Yang et al.,200 ǑƼā .(
 Ɨǈƪ ăïƞá ïƤá Ơƪǆ2007  Ɨƕƪǈ ÿá íƞā ƗǒƪƓƪǕå ƗǒāíǕå ïƼāƙ ýāơ ƓǒðǒǃƓǆ ǑƼ

HCTƗƕƪǈƕ Ąåíƞ Ɨƽǒƶư þƓƶǃå ÷Ɠõǀǃå Ǒƿ0 óƓƤǃå ÷Ɠõǀǃå ǑƼā %46.9%Babar et 
al.,2007) .( 

   ïƼåāƙ Ɨƕƪǈ ÿá íƞā ÿƓǒƕƙƪǙå åîǋ ǑƼFurosemide  èǈƓǂ %100 ǚǂ ǑƼ
ǀƙǆ Ɨƕƪǈ Ǒǋā ÿǒƵƓõǀǃå ǑƼ Ɠǂǈǚǒïǒƪ ǑƼ èǒïƞá Ǒƙǃå Ɨƪåïíǃå ǑƼ ǉïƼåāƙ Ɨƕƪǈ ƴǆ ƗƕïƓ

Ɨǈƪ2014  þƓƶǃå ÷Ɠõǀǃå ǑƼ èǈƓǂ éǒơ%91  óƓƤǃå ÷Ɠõǀǃå ǑƼā
100)%(Dabare et al.,2014. ǑƼ ăïƞá ăîǃå ƠƪǆǃƓƕ Ɨƕƪǈǃå ǉîǋ ƗǈïƓǀǆƕāHaiti  

 Ɨƕƪǈ ÿá íƞǈFurosemide  þƓƶǃå ÷Ɠõǀǃå ǑƼ38.9 óƓƤǃå ÷Ɠõǀǃå ǑƼā %
77.1)%(Ghahal et al.,2013 Ɨǈƪ ǑƼ èǒïƞá Ǒƙǃå Ɨƪåïíǃå ǑƼā .2013  ǑƼ

 Ɨƕƪǈ ÿá íƞā ÿåíāƪǃåFurosemide  ÿǆ þƓƶǃå ÷Ɠõǀǃå ǑƼ50-75 ÷Ɠõǀǃå ǑƼā %
 ÿǆ ïƛǂá óƓƤǃå75) %(Mousa,2013. Ɨǈƪ ƓǒðǒǃƓǆ ǑƼ ăïƞá ïƤá Ơƪǆ ǑƼā 

2007  Ɨƕƪǈ ÿá íƞā ƗǒƪƓƪǕå ƗǒāíǕå ïƼåāƙ ýāơFurosemide  þƓƶǃå ÷Ɠõǀǃå ǑƼ
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 èǈƓǂ100 óƓƤǃå ÷Ɠõǀǃå ǑƼ Ɠǆǈǒƕ Ɨƪåïíǃå ǉîǋ ǑƼ ǉïƼåāƙ Ɨƕƪǈǃ ƗǌƕƓƬƙǆ Ɨƕƪǈ Ǒǋā %
  èǈƓǂ éǒơ ýǒǄǀƕ ýƿá èǈƓǂ81.3%Babar et al.,2007) .( 

Ɨƕƪǈ ƓǆáSpironolactone  èǈƓǂƼ Ɨƪåïíǃå ǉîǋ ǑƼ60ā þƓƶǃå ÷Ɠõǀǃå ǑƼ %80 ǑƼ %
åāƙƕ ƗǈïƓǀǆ çíǒƞ Ɨƕƪǈ Ǒǋā óƓƤǃå ÷Ɠõǀǃå Ɨǈƪ ǑƼ Ɠǂǈǚǒïǒƪ ǑƼ ǉïƼ2014  éǒơ

 þƓƶǃå ÷Ɠõǀǃå ǑƼ Ǌƙƕƪǈ èǈƓǂ38 óƓƤǃå ÷Ɠõǀǃå ǑƼā %%72 )Dabare et 
al.,2014.( 

 ïƼåāƙ Ɨƕƪǈ ÿá Ɨƪåïíǃå ǉîǋ èïǌöá ƓǆǂBisoprolol Ąåíƞ Ɨƽǒƶư èǈƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ
 Ɨƕƪǈƕ çðƓƙǆǆ èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼā%100 Ɨǈƪ ǑƼ2017  ăá íƓƞǒã þƙǒ þǃā

åïí āơ ƗǀƕƓƪ Ɨƪý .Ɠǌƕ ƗǈïƓǀǆǃå þƙƙ Ǒǂǃ ßåāíǃå åîǋ 

éƑƗǆƗƨǗä Conclusion 
 ÷Ɠõǀǃå ǑƼ æǄǀǃå ýƬƼ Ǐưïǆǃ ƗǒƪƓƪǕå ƗǒāíǕå ïƼåāƙ Ɨƕƪǈ ÿá éơƕǃå åîǋ ƗƮǚƤ

 þƓƶǃå ÷Ɠõǀǃå ǑƼ ïƼåāƙǃå Ɨƕƪǈ èǈƓǂƼ ÜþƓƶǃå ÷Ɠõǀǃå ÿǆ ïǒƛǂƕ ïƛǂá óƓƤǃå37.14 %
 óƓƤǃå ÷Ɠõǀǃå ǑƼ ïƼåāƙǃå Ɨƕƪǈā79.99Ǒǋā %  ƗǀƕƓƪ èƓƪåïíƕ ƗǈïƓǀǆ Ɨǃāƕǀǆ Ɨƕƪǈ

 ÷Ɠõǀǃå ǑƼ ƗǒơǚƮǃå Ɨǒǌƙǈǆ ƗǒāíǕå ïƼåāƙ Ɨƕƪǈā ÜþǃƓƶǃå ÿǆ ƗƽǄƙƤǆ ûõƓǈǆ ǑƼ èǒïƞá
 ðāƓƞƙƙ Ǚ éǒơ åíƞ ƗǄǒƑư èǈƓǂ óƓƤǃå5 ǏǄƵá èǈƓǂ þƓƶǃå ÷Ɠõǀǃå ǑƼ Ɠǆǈǒƕ Ü%

 Ɨƕƪǈƕ11.67.% 
   āǋ þƓƶǃå ÷Ɠõǀǃå ǑƼ ïƼåāƙǆ ßåāí ïƛǂá ÿá íƞā íǀƼFurosemide  Ɨƕƪǈƕ100 Ü%

 Ǒǋ þƓƶǃå ÷Ɠõǀǃå ǑƼ ĄåïƼåāƙ ýƿǕå ƗǒāíǕå Ɠǆáā BisoprololāEnalapril  Ɨƕƪǈƕ0 .%
 èǈƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼ ĄåïƼåāƙ ïƛǂǕå ƗǒāíǕå ƓǆáBisoprolol āEnalapril 

āFurosemide  Ɨƕƪǈƕ100ÿƓǂ óƓƤǃå ÷Ɠõǀǃå ǑƼ ïƼåāƙǆ ßåāí ýƿáā Ü% 
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Hydrochlorothiazide  Ɨƕƪǈƕ40ǃā .% ÿǒƵƓõǀǃå ǑƼ ïƼåāƙǆ ßåāí ïƛǂá ÿá öơā
 āǋ óƓƤǃåā þƓƶǃåFurosemide .ǉïǒƛƋƙ ƗƵïƪā Ǌǈǆƛ óƤï æƕƪƕ üǃîā 

 çƑǐƬĀƗǁäRecommendations  
1.  ǑƼ æǄǀǃå ýƬƽǃ ƗǒƪƓƪǕå ƗǒāíǕå ïƼåāƙ ôƓƽƤǈǙ Ɨǒïîƞǃå æƓƕƪǕå ƗƞǃƓƶǆ

.çïǒƕǂ èƓǈǒƪơƙ Ǐǃã ăíâǒ ÿá ÿǂǆǆǃå ÿǆ óƓƤǃåā þƓƶǃå ÷Ɠõǀǃå 
2. .þƓƶǃå ÷Ɠõǀǃå ǑƼ ƗƮƓƤā ƗǒāíǕå ƗǒơǚƮǃ ăïāíǃå óơƽǃå 
3.  ííƵ çíƓǒðā ƗƮƓƤǃåā ƗǆƓƶǃå èƓǒǃíǒƮǃå ÿǆ ïƕǂá ííƵ ǏǄƵ Ɨƪåïíǃå ßåïƞå
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 úƟǘǄǁäAppendixes 
ƕǐƓôǁä çƑǐǆƾƗǁäĀ ýĀǂƴǂǁ ǏǁƑƴǁä ìǊƴǄǁäı þîƻǐ 

ƕǁìǐƬǁä ýƨƽ 
éíĀǄǆ (þƑǐƓƗƨä) ƞƨǄ 

æǄǀǃå ýƬƽǃ ƗǒơǚƮǃå Ɨǒǌƙǈǆ ƗǒāíǕåā ƗǒƪƓƪǕå ƗǒāíǕå ïƼåāƙ Ɨƕƪǈ :ïƬâǆǃå  
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_____________Ɨƪƪâǆǃå                       _______________ƣǒïƓƙǃå 

                 ______________Ɨǀõǈǆǃå     ________________éơƓƕǃå 

 üƪƺ ƕƜǁƑƴǄǁ ƕǐƨƑƨǓä ƕǐĀìǓä
åǂƾǁä 
[A] 

 ĀƗǄäîƺ 
 =ýƴǆ1 =ǗÛ0 

[B] 

 ǍǂƳ ƕǐƟǘƬǁä ƕǐǊƗǆǄ ƕǐĀìǓä
ùĀƺîǁä 
 =ýƴǆ1 =Ǘ Û0 

[C] 
Digoxin .1   

Losartan .2   
Enalapril .3   

Bisoprolol .4   
Furosemide .5   

  Spironolactone .6   

Hydrochlorothiazide .7   
  [B1] ÷āǆƞǆ=B [C1] ÷āǆƞǆ=C 

)2B=ïƼåāƙǆ%=( 
 B1Î7Ã100= 
 

 [C2] ƗǒơǚƮǃå Ɨǒǌƙǈǆ%=
C1ÎB1Ã100= 
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ìîĀƗƨǄǁäĀ ăƑǐǂƟǄ ƛƗǆǄǁä ƞǐǂƨƗǁä ìǐìƟ üǀƇƗ çǗìƴǄ ƕǆîƑƾǄ ƕƨäîì  Ǐƺ
ƕƻǂƗƢǄ ƕǐƏƑǄ ôƑƨĀ 

 
üǐîƓƜ ǏǂƳ ýǁƑƨ .à1 åǐĀƨ ìǐƜǄǁä ìƓƳ ìǁƑƢ .à2 üǘƾǁä ìǄƟǄ ƕƪƏƑƳ .à3 
ƗǒƵƓǈƮǃå Ɨǒǈǀƙǃå ƗǒǄǂ ǊƙåïƮǆ1  þāǄƶǃå ƗǒǄǂ-   ǊƙåïƮǆ ƗƶǆƓƞ2 Ɨǒǈǀƙǃåā þāǄƶǃå ƗǒǄǂ- ǊƙåïƮǆ3 

Salemjeb@gmail.com
1 

 
:òƢǂǄǁä 

 íāƞāǆǃå íïāƙƪǆǃåā ǑǄơǆǃå ƠǒǄƪƙǃå íǒíơǃ  ýǂƉƙǃå èǙíƶǆ æƓƪơ þƙ Ɨƪåïíǃå ǉîǋ ǑƼ
 ( ïơƕǃå ßƓǆ Ü ïõǆǃå ßƓǆ Ü æïƬǃå ßƓǆ ) ƗǒǃƓƙǃå  ƗǒƑƓǆǃå õƓƪāǕå ǑƼ ǑǄơǆǃå ûāƪǃƓƕ

  ) ƗǈǆðǕå ǑƼ ÿðāǃå íǀƼ Ɨǀǒïõƕ192 - 960  éǒơ Ü ƗƼïƺǃå çïåïơ Ɨƞïí ǑƼ ƗƵƓƪ (
ǄƵ ýƮơƙǆǃå ƝƑƓƙǈǃå èïƓƬá ǑǄơǆǃå ǊǒƵāǈƕ  ƠǒǄƪƙǃå íǒíơǃ  ýǂƉƙ ýíƶǆ ǏǄƵá ÿá Ɠǌǒ

 ýƿá ǑǄơǆǃå ƠǒǄƪƙǃå íǒíơ ÿá ĄƓưǒá ƝƑƓƙǈǃå  èïƓƬá Ɠǆǂ Ü ïơƕǃå ßƓǆ ǑƼ ÿƓǂ íïāƙƪǆǃåā
 ǉîǋ ǑƼ ƗǆíƤƙƪǆǃå ƗǒƑƓǆǃå õƓƪāǕå ƴǒǆƞ ǑƼ  õǒƪƕ ûïƓƽƕ íïāƙƪǆǃå íǒíơ ÿǆ ǚǂƉƙ

 Ü  ƗƪåïíǃåăíƓơá æǂïǆ ƗƼƓưå ïǒƛƋƙ Ɨƪåïí èǆƙ Ɠǆǂ  ƗǒƑƓǈƛ þāǒíāƮǃå èƓƽƪāƼ èåïíǒǋ
) ÿǒƞāïíǒǌǃåSodium di hydrogen phosphate monohydrate Ɨõƕƛǆ çíƓǆǂ (

 ïƛǂǕå õƪāǃå ǉïƓƕƙƵƓƕ ïơƕǃå ßƓǆ ǑƼ  íïāƙƪǆǃåā ǑǄơǆǃå ǊǒƵāǈƕ  ƠǒǄƪƙǃå íǒíơǃ ýǂƉƙǄǃ
 íǒíơ ǑƼ õƕƛǆǃå çßƓƽǂ Ɨƕƪǈ ÿá Ɨƪåïíǃå ƝƑƓƙǈ èïǌöá éǒơ  Üíǒíơǃå ýǂƉƙ ǑƼ  ƗƪåïƬ
 Ǐǃã  ǑǄơǆǃå íǒíơǃå ǑƼ èǄƮā  éǒơ ÜƗƕïƓǀƙǆ èǈƓǂ  íïāƙƪǆǃåā ǑǄơǆǃå ƠǒǄƪƙǃå

84.23 ÿǆð íǈƵ  %192  )   ƗƵƓƪ8  Ǐǃã èǄƮā íïāƙƪǆǃå íǒíơǃå ǑƼā Ü( þƓǒá
83.53 ÿǆð íǈƵ %192  ) ƗƵƓƪ8  ïāïǆƕ õƕƛǆǃå çßƓƽǂ óƿƓǈƙƙ èáíƕ þƛ  Ü ( þƓǒá

 Ǐǃã èǄƮā éǒơ ôïƶƙǃå ÿǆð79.94 ā %79.03íơǃ  % ǑǄơǆǃå ƠǒǄƪƙǃå íǒ
 ôïƶƙǃå ÿǆð íǈƵ Ǒǃåāƙǃå ǏǄƵ íïāƙƪǆǃåā960 ) ƗƵƓƪ40  ïƕƙƶƙ üǃî ÿǆ þƹïǃƓƕā (þāǒ

.ýǂƉƙǃå ÿǆ íơǄǃ Ɨõƕƛǆ çíƓǆǂ ƓǌǆåíƤƙƪå ÿǂǆǒ Ü ĄƓǒƕƪǈ ƗǒǃƓƵ ƗǒǄƵƓƼ èåî 
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 :ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä  Ü ǑǄơǆǃå Üõƕƛǆǃå çßƓƽǂ ÜýǂƉƙǃå  Üÿðāǃå íǀƼÜ ƠǒǄƪƙǃå íǒíơ
. íïāƙƪǆǃå 

ìƾǄǁä: ƕǄ 
 íƶǒā .Ɠǌǈǆ íơǃå ÿǂǆǒ ÿǂǃā Ɠǌƶǈǆ ÿǂǆǒ Ǚ Ǒƙǃå Ɨǒƶǒƕõǃå ïǋåāöǃå ÿǆ ýǂƉƙǃå ïƕƙƶǒ
 ÿǆ Ǌƕƕƪǒ Ɠǆǆ þǃƓƶǃå ÿåíǄƕ þöƶǆ Ǌǈǆ ǑǈƓƶƙ Ǒƙǃå ýǂƓƬǆǃå þǋá ÿǆ ƠǒǄƪƙǃå íǒíơ ýǂƉƙ
 èƉƬǈǆǃå Ɠưǒáā ÜƗǒïơƕǃå èƉƬǈǆǃå ā ïāƪƞǃåā ǑǈƓƕǆǃƓǂ ƗǒƵƓǈƮǃå èƓƑƬǈǆǃå ïƓǒǌǈå

 ǉƓǒǆǃå Ǐǃå Ɨưïƶǆǃå Ǐǃã ăíâƙ Ǒƙǃå èåíǒïāǄǂǃå èƓǈāǒá ǏǄƵ ăāƙơƙ Ǒƙǃå ƗǒƼāƞǃå
 .Ɠǌǃ ïƮơ Ǚ ƓǌǈƵ ýǂƓƬǆ Ɲƙǈǒ Ǒƙǃåā  ÜƠǒǄƪƙǃå íǒíơ ìƓǒƪá Ơõƪ ÿǆ èƓǀƕõ ýƓƮƽǈå
 ǏǄƵ æƙïƙǒ Ɠưǒáā .æïƬǃå ǉƓǒǆ ā Ɨƕïƙǃå éāǄƙǂ ƗƑǒƕǃå ǏǄƵ ƗǒƕǄƪ èåïǒƛƋƙ ýǂƉƙǄǃ ÿá Ɠǆǂ

ơƙǆǃå èƓǒǙāǃå ǑƽƼ ÜƗǆƤư ƗǒíƓǆ úǒǃƓǂƙ ýǂƉƙǃå  ïíǀƙ ýƓƛǆǃå ýǒƕƪ ǏǄƵ ƗǒǂǒïǆǕå çí
 Ǒǃåāơƕ ǑưƓǆǃå íǀƶǃå ǑƼ Ɨǒāǈƪǃå  ýǂƉƙǃå ƗƽǄǂƙ150 ýǂƉƙǃå ýǂƓƬǆǃ Ɨƞǒƙǈ ïǙāí ÿāǒǄǆ

 ƗƽǄǂƙ ïíǀƙ ĄƓưǒá ƓǒǈƓõǒïƕ ǑƼā .ƠǄǆǃå þåíƤƙƪƓƕ íǒǄƞǃå Ɨƕåîã æƕƪƕ ïāƪƞǃåā ǑǈƓƕǆǃå ǑƼ
 Ǒǃåāơƕ ƠǒǄƪƙǃå íǒíơ ǑƼ ýǂƉƙǄǃ Ɨƞǒƙǈ ïāƪƞǃå ëǚƮã616 ÿāǒǄǆ     Ǒǈǒǃïƙƪã Ǌǒǈƞ

]1.[ 
 æƕƪƕ āá ƗǒƑƓǒǆǒǂ ýǆåāƵ æƕƪƕ Ɲƙǈǒ ÿíƶǆǃå Ơõƪ æǒƮǒ ýƬƼ "ǊǈƋƕ ýǂƉƙǃå úïƶǒ
 ÿíƶǆǃå ǑƼ ýǆƶǒ ăîǃå õƪāǃå ǑƼ çïƼāƙǆ ƗǒǂǒǈƓǂǒǆ ýǆåāƵ ƓǋíƵƓƪƙ ƗǒƑƓǒǆǒǂ ýǆåāƵ

]"2.[ 
íǀƽǃ ăíâǒ Ɠǆǆ Ɨǒƞǒïíƙ çïāƮƕ ĄƓǒƑƓǒǆǒǂ Ɨǒǈíƶǆǃå íåāǆǃå ýǄơƙ āá úǄƙ ǊǈƋƕ Ɠưǒá úïƶǒā 
 ƴǆ ǑƑƓǒǆǒǂāïǌǂǃå āá ǑƑƓǒǆǒǂǃå ƓǌǄƵƓƽƙǃ Ɨƞǒƙǈ ƗƬǋ íåāǆ Ǐǃå Ɨǃāơƙǆ ƓǌƙǈƓƙǆā Ɠǌƙāǀǃ
 āǋ ĄƓưǒáā ëǚǆǕå āá  Ɨƕāõïǃå ā çïåïơǃå ýƛǆ íƵƓƪǆ õƪā íāƞā ǑƼ Ɨõǒơǆǃå õƓƪāǕå
 ýǂƬƙ ǉîǋ ā ßƓǆǃå āá Ɨƕïƙǃå ÿǆ ƗǒƑƓǒǆǒǂ íåāǆƕ ƗõƓơǆǃå ÿíƓƶǆǄǃ ǑƑƓǒǆǒǂāïǌǂ ýƶƼ íï

íǃāƙ ýǒƮāƙ ƓǒǚƤ  ǊǈƵ Ɲƙǈǒ Ăîǃå ā ÿíƓƶǆǃå ÿǒƕ Ǒƶǒƕõǃå íǌƞǃå ûïƼ Ɨƞǒƙǈ ßƓƕïǌǂǃå
] ĄƓõƓƬǈ ïƛǂǕå  ÿíƶǆǃå ÿƓƕāî3- 6.[ 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мрн 

 
 

:ǑƙǓå āơǈǃå ǏǄƵ ÜǊǃ ƗƕĊƕƪǆǃå ýǆåāƶǃå Ǐǃã Ɨƕƪǈ ÜýǂƉƙǃå þǒƪǀƙ ÿǂǆǒā 

á-  Ɨƕāõïǃåā çïåïơǃå ýƛǆ ÜƗĊǒƑƓǒðǒƽǃå ýǆåāƶǃƓƕ çĊíƓǆǃå Ơõƪ ïĊƛƋƙ ÿƵ Ɲƙǈǒ ÜĊǑƑƓǒðǒƼ ýǂƉƙ
ưǃåā.üǃî ïǒƹā ÜƗĊǒǂǒǈƓǂǒǆǃå èåíƓǌƞǗåā Ɨƶƽƙïǆǃå õāƺ 

æ-  ǏǄƵ ƗǒðƓƺǃå āá ƗǄƑƓƪǃå ÜƗǃƓĊƶƽǃå ƗĊǒƑƓǒǆǒǂǃå õƓƪāǕå ïǒƛƋƙ ÿƵ Ɲƙǈǒ ÜĊǑƑƓǒǆǒǂ ýǂƉƙ
.Ɠǋïǒƹā ÜíƵåāǀǃåā ôƓǆơǕåā Ċăāƞǃå ßåāǌǃå ýƛǆ ÜçĊíƓǆǃå Ơõƪ 

ê- ǒïƙǂƕǃƓǂ ÜƗǀǒƿíǃå Ɨǒơǃå  èƓǈƑƓǂǃå ïǒƛƋƙ ÿƵ þƞǈǒ ÜĊǑƞāǃāǒƕ ýǂƉƙ ǏǄƵ ÜèƓǒïõƽǃåā Ɠ
.çĊíƓǆǃå Ơõƪ 

 Ǚ åîǃ (õǒơǆǃå õƪāǃå) ĊǑǄǂƉƙǃå õƪāǃåā ÿíƶǆǃå ÿǒƕ ýƵƓƽƙ āǋ ĊǑǈíƶǆǃå ýǂƉƙǃå Ċÿá Ɠǆƕā
] ýǂƉƙǄǃ ǊƙǒǄƕƓƿ éǒơ ÿǆ Ǌƙƶǒƕõā ÿíƶǆǃå ƗĊǒƵāǈ ǏǄƵ úāƿāǃå ÿǆ Ċíƕ2  .[ 

ƙƵǙå çïåïơǃå èƓƞïí íǈƵ ƗǒƑƓǆǃå ýǒǃƓơǆǃå ǑƼ íǒíơǃå ýǂƉƙ ýíƶǆ ÿƋƼ þƓƵ ýǂƬƕā ƗǒíƓǒ
 ǑƼ ĄƓǆǌǆ åïāí ëǚǆǙå æƶǄƙ Ɠưǒá  Üæåîǆǃå ÿǒƞƪǂǕå Ɨǒǆǂ ǏǄƵ ïǒƕǂ ýǂƬƕ íǆƙƶǒ
 ëǚǆǕå þǋá ÿǆā Ü èǙƓơǃå ÿǆ íǒíƵ ǑƼ ĄƓƕƓƞǒã āá ĄƓƕǄƪ ßåāƪ ÿíƓƶǆǃå  ýǂƉƙ èǙíƶǆ

] ƗǒƑƓǆǃå õƓƪāǕå ǑƼ èåíǒïāǄǂǃå ëǚǆå ýǂƉƙǃå èǙíƶǆ çíƓǒð Ǐǃå ăíāƙ Ǒƙǃå7.[ 
îǆǃå ÿǒƞƪǂǖǃ ÿá Ɠǆǂ æƑåāƬǃå ôƶƕā ßƓǆǃå ǑƼ æåîǆǃå ÿāƕïǂǃå íǒƪǂá ǑǈƓƛā æå

 Ć÷āǈǂ úǈƮǒ ßƓǆǃå Ɨõƪåāƕ ýǂƉƙǃå ÿƎƼ åîǃ ÜýǂƉƙǃå ýíƶǆ ǏǄƵ Ơưåā ïǒƛƋƙ ĂïƤǕå 

]  ǑƑƓǒǆǒǂāïǌǂǃå ýǂƉƙǃå ÷åāǈá ÿǆ8.[ 
 ïǒƹ āá ƗǒāưƵ ƗǒƑƓǒǆǒǂ íåāǆ Ǒǋā ÜýǂƉƙǃå ƗǒǄǆƵ ÿǆ íơǄǃ èƓõƕƛǆǃå èǆíƤƙƪå

ƗǄǒǄƿ ðǒǂåïƙƕ úƓưƙ ƗǒāưƵ  éāíơ ÿǆ ýǄǀƙ āá ƴǈǆƙ ƓǌǈƓǂǆƎƕ éǒơ ýǂƉƙǃå õƪāǃ åíƞ
 çƋƬǈǆǃå ïǆƵ çíƓǒðǃ ăíâƙ ǑǃƓƙǃƓƕā ÜƠǒǄƪƙǃå ÿƓƕưƿ ǑƼ éíƓơǃå ýǂƉƙǃå ƗǒǄǆƵ

]ƗǒǈƓƪïƤǃå1.[ 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мро 

 
 

 ýǂƬƕ ýǂƉƙǃå ƗǒǄǆƶǃ Ɨǀǒƶǆ íåāǆǂ èƓõƕƛǆǃå þåíƤƙƪƓƕ þƓǆƙǋǙå íåíðå çïǒƤǕå ƗǈāǓå ǏƼā
åïí ǑƽƼ óƓƤ ýǂƬƕ ƠǒǄƪƙǃå íǒíơ ǑƼā þƓƵ ýíƶǆ ǏǄƵ çïåïơǃå Ɨƞïíā ƗơāǄǆǃå ïǒƛƋƙ Ɨƪ

 íǒƿ ƗǒƑƓǆǃå õƓƪāǕå ƴǒǆƞ ÿá ƓǌǒǄƵ ýƮơƙǆǃå  ƝƑƓƙǈǃå èïǌöá ƠǒǄƪƙǃå íǒíơ ýǂƉƙ
 ïơƕǃå ßƓǆ ǑƼ  ýǂƉƙǃå ýíƶǆ ÿƓǂā ƗƙāƓƽƙǆ æƪǈƕ ýǂƉƙǃå ýíƶǆ çíƓǒð Ǐǃå èíá Ɨƪåïíǃå

íƓǒðƕ íåíðƙ ýǂƉƙǃå ƗƵïƪ ÿá Ǐǃã ĄƓưǒá ƝƑƓƙǈǃå èïƓƬáā Ü ǏǄƵǕå āǋ Ɠǆǂ Üçïåïơǃå Ɨƞïí ç
 ƠǒǄƪƙǃå íǒíơ ýǂƉƙǃ Ɨõƕƛǆ çíƓǆǂ  þāǒíāƮǃå èåāðǈƕ æǂïǆ ƗǒǄƵƓƼ Ǐǃå ƝƑƓƙǈǃå èïƓƬá

 Ǐǃå ƓǌƙßƓƽǂ Ɨƕƪǈ èǄƮā éǒơ100  Ɨǒǀƕ èơāåïƙ Ɠǆǈǒƕ æîƶǃå ǑƑƓǆǃå õƪāǃå ǑƼ %
 )ĂïƤǕå ƗǒƑƓǆǃå õƓƪāǖǃ æƪǈǃå65-94] %(9.[ 

ƓơƕǕåā èƓƪïåíǃå ÿǆ íǒíƶǃå üƓǈǋ ýƓơ ăá ǑǄƵā ÿǆ íǒíƶǃå þåíƤƙƪå ƓǌǒƼ þƙ Ǒƙǃå é
 íǒíơ ǑƼ ýǂƉƙǃå ýíƶǆ õǒǒƕƛ Ɠǌǈǆ íǒíơǃå ǑƼ ýǂƉƙǃå ƗǒǄǆƵ ÿǆ íơǄǃ Ɨõƕƛǆǃå  íåāǆǃå

]  þāǒíāƮǃå èƓǂǒǄƪā þāǒíāƮǃå èƓƽƪāƼ ǑƙíƓǆ þåíƤƙƪƓƕ ƠǒǄƪƙǃå7 õƕƛǆ þåíƤƙƪåā  Ü[
] ýǒƤǈǃå ïƓƞƬá ÿǆ ǑƑƓǆ óǄƤƙƪǆǂ ăāưƵ10.[ 

 :ƕƨäîìǁä ùìǉƪåïíǃå ǉîǋ úíǌƙ ƠǒǄƪƙǃå íǒíơ ǑƼ ƗƛíƓơǃå ýǂƉƙǃå èǙíƶǆ ƗǈïƓǀǆ Ǐǃå Ɨ
 íǀƼ Ɨǀǒïõƕ ƗƽǄƙƤǆǃå   ƗǒƑƓǆǃå õƓƪāǕå ǑƼ ǑǄơǆǃå ûāƪǃƓƕ çíāƞāǆǃå íïāƙƪǆǃåā ǑǄơǆǃå
 ƗǒƑƓǈƛ þāǒíāƮǃå èƓƽƪāƼ èåïíǒǋ ăíƓơá æǂïǆ  þåíƤƙƪƓƕ ƓǆǌǒƼ ýǂƉƙǃå ÿǆ íơǃåā ÿðāǃå

. Ɨõƕƛǆ çíƓǆǂ ÿǒƞāïíǒǌǃå 

  :ƕǄìƢƗƨǄǁä ìäĀǄǁä Ā æïǊƜǓä 
   :ƗǒǃƓƙǃå çðǌƞǕå Ɨƪåïíǃå ǉîǋ ǑƼ èǆíƤƙƪå 

¶  ÷āǈ ÿǆ ñƓƪơā ûǒƿí ÿåðǒǆ(Balance Sartorius Gmbh Gohngen) 
 Ɨƿíƕ9.999. 

¶ .Ɨǒǈïā èåî Ɨǆíƿ 
¶ .úǒƽƞƙ ÿïƼ 
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 ƗǒƕǒǄǃå ƗǂïƬǃå ÿǆ Ɲƙǈǆǃå ǑǄơǆǃå ƠǒǄƪƙǃå íǒíơ ÿǆ ìƓǒƪá :ƗǒǃƓƙǃå íåāǆǃå èǆíƤƙƪå Ɠǆǂ
 ǑǄơǆǃå ûāƪǃƓƕ íāƞāǆǃå Ǒǂïƙǃå íïāƙƪǆǃå íǒíơǃå ā ǊƙåïƮǆ Ɨǈǒíǆƕ æǄƮǃåā íǒíơǄǃ
 ƗǒƑƓǈƛ þāǒíāƮǃå èƓƽƪāƼ èåïíǒǋ ăíƓơá :ƗǒǃƓƙǃå ƗǒƑƓǒǆǒǂǃå íåāǆǃå èǆíƤƙƪåā ÜƗǈǒíǆǃƓƕ

)   ÿǒƞāïíǒǌǃåSodium di hydrogen phosphate monohydrate                                                                          (
)(NaH2PO4- 1-  H2O   çāƓǀǈƕ99 ƗǂïƬ ÿǆ %BDH  ýāǄơǆā)2 %Cr O3   ā

H3PO4  5% .( 
 
 ƕƏǐǊƗ:çƑǆǐƴǁä  

  (Ǒǂïƙǃå )íïāƙƪǆǃåā ǑǄơǆǃå ƠǒǄƪƙǃå íǒíơ  ìƓǒƪá ÿǆ êîƓǆǈ  Ɨƪåïíǃå åîǋ ǑƼ èǆíƤƙƪå
 ïõƿ ăî10  ǊƙåïƮǆ Ɨǈǒíǆƕ ǑǄơǆǃå ûāƪǃå ÿǆ ƓǌǒǄƵ ýāƮơǃå þƙ Ü þǆĲ  þƙā ÜƓǒƕǒǃ
 ƗƑǒǌƙ14  ăá ĄƓƞîāǆǈ7   ƗƑǒǋ ǏǄƵ ƠǒǄƪƙǃå íǒíơ ƴǒõǀƙƕ üǃîā ÜƓǆǌǈǆ  ǚǂǃ êîƓǆǈ

 ýāõƕ èƓǈåāõƪå50 ïõǀƕā þǆ10    ƣǒǄƞƙǃå ƗǒǄǆƶƕ èƓǈǒƶǃå  Ơõƪá èƞǃāƵ íƿā  þǆ
)Grinding þƙ íƿā ƓǌǒƼ æāƹïǆǃå ïǒƹ çíƓơǃå Ɠǒåāðǃåā Ɨǒơõƪǃå ƗǈāƬƤǃå ƗǃåðǗ çïƽǈƪǃåā (

 Ɨǈǒíǆƕ  æǄƮǃåā íǒíơǄǃ ƗǒƕǒǄǃå ƗǂïƬǄǃ êîƓǆǈǃå ôƶƕ èǄƪïáā  ÜèƓǈǒƶǃå üǄƙ þǒƿïƙ
å Ɠǌƕǒǂïƙ ƗƼïƶǆǃ ǑƑƓǒǆǒǂǃå ýǒǄơƙǃå ßåïƞǕ . ǊƙåïƮǆ þåíƤƙƪƓƕ ǑƑƓǒǆǒǂǃ

ðƓǌƞEmission Spectroscopy  ) þƿï ýāíƞǃƓƕ Ɨơưāǆ ƝƑƓƙǈǃå ā1 .  ( 

 ) üĀìƜǁä1 Ǉíǉ Ǐƺ ƕǄìƢƗƨǄǁä ìîĀƗƨǄǁäĀ ǏǂƟǄǁä ƞǐǂƨƗǁä ìǐìƟǁ çƑǆǐƴǁ ǏƏƑǐǄǐǀǁä üǐǂƟƗǁä (
ƕƨäîìǁä 

Element\% S P Mn Si C Fe 
Local Iron 0.015 0.028 0.800 0. 160 0.200 Bal 

Imported Iron 0.020 0.018 0.830 0.146 0.320 Bal 
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:îǄƸǁä ƕǐǂǄƳ üƓƽ çƑǆǐƴǁä ùǐõǆƗ 
)   ýāǄơǆǃå þåíƤƙƪƓƕ èƓǈǒƶǃå úǒöǈƙ þƙ2 Cr O3  %    āH3PO4  5 ýƕƿ Ü ( %

  çïåïơ Ɨƞïí íǈƵ úǒƽƞƙǃå ÿïƼ þåíƤƙƪƓƕ èƽƽĈƞā Ü ǑǄǂƉƙǃå õƪāǃå ǑƼ ïǆƺǃå ƗǒǄǆƵ
70. ƗǒāƑǆ Ɨƞïí 

:üǀƇƗǁä ôƑƨĀà 
 ƴǆƞ þƙǑǃåāơ20    ǉƓǒǆā ǊƙåïƮǆ Ɨǈǒíǆƕ çïǒðƞǃå Ɨǀõǈǆ ƐõåāƬ   ÿǆ ïơƕǃå ǉƓǒǆ ïƙǃ

 Ǒǃåāơ ƴǆƞ þƙ Ɠưǒáā ǊƙåïƮǆ Ɨǈǒíǆ ǉƓǒǆ ƗǂƕƬ ÿǆ æïƬǃå20  ïƓõǆǙå ǉƓǒǆ ÿǆ ïƙǃ
 þƓƶǄǃ ïǒƓǈǒ ïǌƬ ǑƼ Ɨǈǒíǆǃå ǏǄƵ èǄõǋ Ǒƙǃå2017)   þƿï ýāíƞǃå ÿǒƕǒ ā .þ1 (

Ɖƙǃå õƓƪāǕ ǑƑƓǒǆǒǂǃåā ǑƑƓǒðǒƽǃå ýǒǄơƙǃå ǉßåïƞå þƙ ăîǃå Ɨƪåïíǃå ǉîǋ ǑƼ ƗǆíƤƙƪǆǃå ýǂ
. ǊƙåïƮǆ Ɨǈǒíǆƕ ƗǒāíǕåā ƗǒîƹǕå ÿƵ ƗƕƓƿïǃå ðǂïǆ ǑƼ 

  ) üĀìƜǁä2ƕƨäîìǁä Ǉíǉ Ǐƺ ƕǄìƢƗƨǄǁä üǀƇƗǁä ôƑƨĀǓ ǏƏƑǐǄǐǀǁäĀ ǏƏƑǐïǐƻǁä üǐǂƟƗǁä ( 

Properties 
 

Drinking water Rain water Sea water 

Total hardness (mg/l) 711 417 5810 
PH 8 8.07 7.52 

Electrical 
conductivity(EC) 

567 694 775 

(Mg+2) (mg/l) 0.03 0.07 323 
(Ca+2) (mg/l) 51.25 44.68 104.4 
NH4

+(mg/l) 0.04 0.09 - 
(Cl¯) (mg/l) 210 120 19,370 
SO4 - 2 (mg/l) 195 64 - 
HCO3

-  (mg/l) 262 213 - 
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 üìƴǄ åƑƨƟ:üǀƇƗǁä 
 æƓƪơǃ Ɨǒǈðāǃå ƗǀǒïõǃƓƕ ĄƓǈƓǒơá ǏƵíƙ Ǒƙǃåā ÿðāǃå íǀƼ Ɨǀǒïõ Ɨƪåïíǃå ǉîǋ ǑƼ èǆíƤƙƪå
 ÜƗƕïƓǀƙǆ ƝƑƓƙǈ Ǒõƶƙā ÜƗǃāƓǈǆǃå ƗǄǌƪ Ɨǀǒïõǃå ǉîǋ Ɠǒåðǆ ÿǆā Üíǒíơǃå ýǂƉƙ èǙíƶǆ
 ýǂƉƙǃƓǂ ÜýǂƉƙǃå ÿǆ çíǒíƵ ÷åāǈá ǑƼ Ɨǀƕõǆā èåïǒƺƙǆǄǃ ƗƕƓƞƙƪǙå ƗƵïƪ ǑƼ Ɨǃíƙƶǆ

ưāǆǃå ýǂƉƙǃåā þöƙǈǆǃå] æõïǃå ýǂƉƙǃåā Ǒƶ2 ƠǒǄƪƙǃå íǒíơ ÿǆ êîƓǆǈ ïǆƹ þƙ éǒơ Ü [
 ǑƼ íïāƙƪǆǃåā ǑǄơǆǃå200  üǃîā Ɨƪåïíǃå ǉîǋ ǑƼ ƗǆíƤƙƪǆǃå ƗǒƑƓǆǃå õƓƪāǕå ǑƼ ýǆ

 Ɨƶƪ ƗǒõāïƤǆ ûïåāí ǑƼ250  çïåïơ Ɨƞïí ǑƼā ÜĄƓǒƕïǌǂ ýāðƶǆ  õǒƤƕ ƓǌǀǒǄƶƙ íƶƕ ýǆ
ƕ ïǆƺǃå ƗǒǄǆƵ íƶƕā ýƕƿ  ƓǌƙǄƙǂ  ÿǒƶƙ þƙā ÜƗƼïƺǃå üǄƙ ǑƼ ñƓƪơǃå ÿåðǒǆǃå Ɨõƪåā

) çííơǆ Ɨǒǈǆð èåïƙƽǃ ƗǒƑƓǆǃå õƓƪāǕå40Ü32Ü24Ü16Ü8  ƗǒǄǆƵ ýǂ íƶƕ ā Ü ( ĄƓǆāǒ
 ßƓǆǃåā ƗǆƵƓǈ çƓƬïƼ þåíƤƙƪƓƕ ƗƞƙƓǈǃå áíƮǃå èƓǀƕõ ÿǆ úöǈƙā Ɨǈǒƶǃå æơƪ þƙǒ ïǆƹ

)  ýāǄơǆǃå þåíƤƙƪƓƕ Ɠǌƽǒöǈƙ þƙǒ þƛ Ǚāá ïõǀǆǃå2 %Cr O3    āH3PO4  5%  (
úǒöǈƙǃ  Ɨƞïí íǈƵ úƽƞǆ þåíƤƙƪƓƕ Ɠǌǒƽǒƽƞƙā ÜÿíƶǆǃƓƕ ñƓƪǆǃå ÿāí ƗǄǂƉƙǆǃå èƓǀƕõǃå
  çïåïơ70 íǒíơ èƓǈǒƵ ǚǂǃ ýǂƉƙǃå ýíƶǆ æƪơǒ þƛ Ɠǌǈðā çíƓƵå þƙǒ üǃî íƶƕ ÜƗǒāƑǆ

] ƗǒǃƓƙǃå Ɨƿǚƶǃå ýǚƤ ÿǆ íïāƙƪǆǃåā ǑǄơǆǃå ƠǒǄƪƙǃå11.[ 

)1( 
tA

W
CR

*

D
= 

: éǒơ 

ȹW :  ) ÿðāǃå ǑƼ ûïƽǃå.(mg 

C R  ) èåíơāƕ   ýǂƉƙǃå ýíƶǆ :mg.cm- 1.hr- 1 . ( 

A   èåíơāƕ ƗǈǒƶǄǃ Ɨǒơõƪǃå ƗơƓƪǆǃå :(cm2) . 

t  ) ƗƵƓƪǃƓƕ  ôïƶƙǃå ÿǆð :hr . ( 
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: ƗǒǃƓƙǃå Ɨƿǚƶǃå þåíƤƙƪƓƕ Ɨǒơõƪǃå ƗơƓƪǆǃå æƓƪơ þƙā 

)2( A=2́ 2+2́ rL 

r) èåíơāƕ ƗǈåāõƪǕå ïõƿ úƮǈ : . (cm  

Lýāõ : ) èåíơāƕ ƗǈåāõƪǕåcm. ( 

:   ôƓƙǄǁä æÞƑƻǀ åƑƨƟ 

] ƗǒǃƓƙǃå ƗǃíƓƶǆǃå þåíƤƙƪƓƕ  ǑǄơǆǃåā ïāƙƪǆǃå ƠǒǄƪƙǃå íǒíơǃ õǒƕƛƙǃå çßƓƽǂ æƓƪơ þƙ12 [ 

 (3) 
100% X

C

CC
IE

O

O

R

RR -
=  

                                                                                    
   :éǒơ 

 :IE% % õƕƛǆǃå çßƓƽǂ  

: CRO  .õƕƛǆ ÿāíƕ ýǂƉƙǃå ýíƶǆ  

: CR  ýǂƉƙǃå ýíƶǆ.õƕƛǆǃƓƕ   

ƕƪƽƑǆǄǁä Ā ƛƏƑƗǆǁä 
 Ǒƙǃåā ýǂƉƙǃå õƪāǃ Ɨǒǈåāíƶǃå Ɨƞïí úǚƙƤƓƕ ƗǒƑƓǆǃå õƓƪāǕå ǑƼ ýǂƉƙǃå ýíƶǆ úǄƙƤǒ
) þƿï ýǂƬǃå ÿǒƕǒā Ü ýǂƉƙǃå õƪā ǑƼ Ɠǋðǒǂïƙ Ɨƞïíā ëǚǆǙå Ɨƕƪǈ çíƓǒðƕ íåíðƙ1  (

 ÿǆ ā æïƬǃå ßƓǆ ǑƼ ǑǄơǆǃåā íïāƙƪǆǃå ƠǒǄƪƙǃå íǒíơǃ ÿǆðǃåā ýǂƉƙǃå ýíƶǆ ÿǒƕ Ɨƿǚƶǃå
 ýƮơƙǆǃå ƝƑƓƙǈǃå ýǚƤ) ýǂƬǃå ǑƼ1  ýƿá  ǑǄơǆǃå íǒíơǄǃ ýǂƉƙǃå èǙíƶǆ ÿá öơǚǈ  (

 ÿāƕïǂǃå Ɨƕƪǈ Ǐǃã üǃî íāƶǒ Ɠǆƕïā  ÜæïƬǃå ßƓǆ ǑƼ íïāƙƪǆǃå íǒíơǄǃ ýǂƉƙǃå èǙíƶǆ ÿǆ
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 þƿï ýāíƞǃå ǑƼ ïǂî Ɠǆǂ Üíïāƙƪǆǃå íǒíơǃå ǑƼ ÿāƕïǂǃå Ɨƕƪǈ ÿǆ ýƿá ǑǄơǆǃå íǒíơǃå ǑƼ
)1]  ǉïǂî Ɠǆ ƴǆ ûƽƙƙ ǉîǋ ƓƞƑƓƙǈā (13Ü12[ Ɠưǒáā  Üèǒïƕǂǃå Ɨƕƪǈǃ üǃîǂ Ăðƶǒ

 ƴǆ íƓơƙǚǃ ǊǄǒǆ æƕƪƕ ýǂƉƙǃå æƕƪƙ Ǒƙǃå ïƮƓǈƶǃå ïƛǂå ÿǆ ïƕƙƶǒ  èǒïƕǂǃå ïƮǈƶƼ
. ÿǒƞƪǂǙå ā ÿǒƞāïíǒǌǃå ăïƮǈƵ 

 
) ýǂƬǃå1(.  íǈƵ æïƬǃå ßƓǆ ǑƼ ǑǄơǆǃåā íïāƙƪǆǃå íǒíơǄǃ ÿǆðǃåā ýǂƉƙǃå ýíƶǆ ÿǒƕ Ɨƿǚƶǃå

ƗƼïƺǃå çïåïơ Ɨƞïí 

 ƝƑƓƙǈǃå ïǒƬƙā) ýǂƬǃå ǑƼ ƓǌǒǄƵ ýƮơƙǆǃå2 ǑǄơǆǃå ƠǒǄƪƙǃå  íǒíơǃ ýǂƉƙǃå ýíƶǆ ÿá  (
 ôïƶƙǃå ÿǆ  çïǒƤǕå þƓǒǕå ǑƼ ĄƓƮāƮƤā õǒƪƕ ûïƓƽƕ ïāƙƪǆǃå ƠǒǄƪƙǃå íǒíơ ÿǆ ýƿá

.ýǂƉƙǃå õƪāǃ 
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 ýǂƬǃå)2(.  íǈƵ ïõǆǃå ßƓǆ ǑƼ ǑǄơǆǃåā íïāƙƪǆǃå íǒíơǄǃ ÿǆðǃåā ýǂƉƙǃå ýíƶǆ ÿǒƕ Ɨƿǚƶǃå

ƗƼïƺǃå çïåïơ Ɨƞïí 

)  ýǂƬǃå ǑƼ   ýƮơƙǆǃå ƝƑƓƙǈǃå ýǚƤ ÿǆā3 íǒíơǄǃ ýǂƉƙǃå èǙíƶǆ ÿá öơǚǈ (
 þƛ ïǆƺǃå ƗǒǄǆƵ ÿǆ ïƬƵ ñíƓƪǃå þāǒǃå Ǐƙơ  íåíðƙ  ïơƕǃå ßƓǆ ǑƼ íïāƙƪǆǃåā ǑǄơǆǃå
  üǒíǒíơǃå íǒƪǂá ÿǆ Ɨǀƕõ ÿāǂƙǃ  üǃî  Ăðƶǒā Üÿǆðǃå ïāïǆƕ  ôƓƽƤǈǙå ǑƼ  áíƕƙ

 Ơõƪ ÿǆ ýǄǀƙ  Ǒƙǃå ýǂƉƙǃå èƓƽǄƤǆā  æƕƪƕ Ɠưǒáā ýǂƉƙǃå õƪā ƴǆ ÿíƶǆǃå ýƵƓƽƙ
] ßƓǆǃå ǑƼ Ɨƕåîǆǃå ÿǒƞƪǂǕå Ɨǒǆǂ ÿƓƮǀǈ14-16.[ 
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  ) ýǂƬǃå3  íǈƵ ïơƕǃåå ßƓǆ ǑƼ ǑǄơǆǃåā íïāƙƪǆǃå íǒíơǄǃ ÿǆðǃåā ýǂƉƙǃå ýíƶǆ ÿǒƕ Ɨƿǚƶǃå (

ƗƼïƺǃå çïåïơ Ɨƞïí 

) ýƓǂƬǕå ƗǈïƓǀǆƕā3Ü2Ü1 íïāƙƪǆǃåā ǑǄơǆǃå ƠǒǄƪƙǃå ăíǒíơ ǑƼ ýǂƉƙǃå ýíƶǆ ÿá íƞǈ (
 æïƬǃå ßƓǆ ) ýǂƉƙǃå õƓƪāá ǑƼ ýǂƉƙǃå ýíƶǆ ÿǆ ǏǄƵá  (ïơƕǃå ßƓǆ)  ýǂƉƙǃå õƪā ǑƼ
 ǑƑƓǒǆǒǂāïǌǂǃå ýƵƓƽƙǃå ǑƼ ĄǙƓƶƼ Ɠõƪā ïƕƙƶǒ ïơƕǃå ßƓǆ ÿāǂǃ üǃî Ăðƶǒā Ü( ïõǆǃåā

ƙƕ íǒïāǄǂǃå èƓǈāǒá íāƞāƼ þöƶǆ ǑƼ ýƵƓƽƙǃå ïƬǈǃ ăíâƙ ïơƕǃå ßƓǆ ǑƼ ýƓƵ ðǒǂï
 ýǚƤ ÿǆā Ü ëǚǆǕå üǄƙǃ ǑƑƓƕïǌǂǃå ýǒƮāƙǃå çïíǀǆ ýǚƤ ÿǆ Ɨǒơõƪǃå èƓơƓƪǆǃå

 ) þƿï ýāíƞǃå2  Ɨǒǀƕ ÿǆ ǏǄƵá ïơƕǃå ßƓǆ ǑƼ íǒïāǄǂǃå èƓǈāǒá ðǒǂïƙ ÿá öơǚǈ  (
 ýǂƉƙǃå èǙíƶǆ çíƓǒð ǑƼ ĄƓǆǌǆ Ąåïāí Ǌǃ åîǋā Ü ăïƤǕå õƓƪāǕå èƓǈāǒá þāǀƙ éǒơ

 ǑƑƓƕïǌǂǃå ýǒƮāƙǃå ƗǒƮƓƤ çíƓǒð ýǚƤ ÿǆ ýǂƉƙǃå õƪāǃ ƗǒƵāǈǃå ƗǆāƓǀǆǃå Ơƕǂƕ íǒïāǄǂǃå
 ǊǒƼ  çíƓǒð Ǐǃå ăíâƙ ǑǃƓƙǃƓƕā  íǒíơǃå èƓǈǒƵ ǏǄƵ ƗƪåïƬ ïƛǂá ýǂƉƙǃå õƪā ƠƕƮǒǃ

] ýǂƉƙǃå ýíƶǆ8.[ 
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éǒơ ýǂƉƙǃå èǙíƶǆ ǏǄƵ Ơưåā ïǒƙƋƛ Ǌǃ ýǂƉƙǃå õƪāǃ ôïƶƙǃå ÿǆð çíƓǒð ÿã  ïǒƬƙ
 ýǂƉƙǃå õƪāǃ ôïƶƙǃå ÿǆð çíƓǒðƕ Ɠǒƞǒïíƙ ýǀǒ ýǂƉƙǃå ýíƶǆ ÿá ƓǌǒǄƵ ýƮơƙǆǃå ƝƑƓƙǈǃå

) ýƓǂƬǕå ǑƼ Ơưåā āǋ Ɠǆǂ3Ü2Ü1 ýƵƓƽƙǃå ƗƵïƪ úƶư āá ßõƕ Ǐǃã üǃî Ăðƶǒā Ü(
 üǃî íāƶǒā ýƵƓƽƙǃå ßíƕ ǑƼ ǊǒǄƵ ÿƓǂ ƓǆƵ ôïƶƙǃå ÿǆð ïåïǆƙƪå ƴǆ ǑƑƓǒǆǒǂāïǌǂǃå

íƿ Ǒƙǃå ýǂƉƙǃå èƓƽǄƤǆ íāƞāǃ  Ơõƪ ýƵƓƽƙ ÿǆ ýǄǀƙ Ɨǒƿåā ƗǒƬƹá èƓƽǄƤǆǃå ǉîǋ ýǂƬƙ
 õƪāǃå ǑƼ ƓõƓƬǈ ýƿá ÿíƶǆǃå ýƶƞƙ éǒơ ÿǆðǃå ïåïǆƙƪå ƴǆ  ýǂƉƙǃå õƪā ƴǆ ÿíƶǆǃå

 ýǂƉƙǄǃ æƕƪǆǃå]17[ çíƓǒð ƴǆ ÿðāǃå ÿåíǀƼ ƗǒǄǆƵ ĂïƤá ƗǒơƓǈ ÿǆā ƗǒơƓǈ ÿǆ ǉîǋ .
ƛ ƓǆǈȒåā ƓǆƑåí ƗƙƕƓƛ èƪǒǃ ǑǌƼ ƗǒõƤ ƗƿǚƵ ýƙǆƛ Ǚ ôïƶƙǃå ÿǆð Ɨƞïíǃå ÿǆ ƗǃíƓƶǆ ýƙǆ

 éơƓƕǃå ïǂî Ɠǆǂ ƗƛǃƓƛǃå āá ƗǒǈƓƛǃå]18[  Ơõƪ ǏǄƵ Ɨǈāǂƙǆǃå ýǂƉƙǃå èƓǀƕõ íāƞā æƕƪƕ
 èƕƓƛ ýíƶǆƕ ÿǆðǃå ïǒƺƙ ƴǆ ÿðāǃå íǀƼ ïåïǆƙƪå ûǒǒƶƙ Ǒƙǃåā æǄƮǃå]19[  Ăðƶǒā Ü

 ƗƵïƪ çíƓǒðǃ Ɨǒåíƕǃå ǑƼ ăíâǒ ăîǃå ßƓǆǃå ǑƼ æåîǆǃå ÿǒƞƪǂǕå îƓƽǈ ƗǒǄǆƵ Ǐǃã Ɠưǒá
ƽƙǃå ýǀƙ ôïƶƙǃå ÿǆð ïāïǆƕ Ǌǈá Ǚã ƗǒǃƓƵ ýǂƉƙ èǙíƶǆ ýƞƪǒā ǑƑƓǒǆǒǂāïǌǂǃå ýƵƓ

 ăá ÿǒƞāïíǒǌǃå èƓǈāǒá ðǒǂïƙ çíƓǒð Ǐǃå ăíâǒ Ɠǆǆ ßƓǆǃå ǑƼ æåîǆǃå ÿǒƞƪǂǙå Ɨƕƪǈ
ýǂƉƙǃå õƪā ƗǒưǆƓơ çíƓǒð ]10.[ 

:þǐƜĀîìǐǊǁä ƕǐƏƑǆƙ ýĀǐìĀƬǁä çƑƻƨĀƺ çäîìǐǉ ĂìƑƟà åǀîǄǁ ôǐƓƙǁä æÞƑƻǀ 
 ï ýǂƬǃå ÿǒƕǒ) þƿ4 ƗǒƑƓǈƛ þāǒíāƮǃå èƓƽƪāƼ èåïíǒǋ ăíƓơá æǂïǆ çßƓƽǂ ÿǒƕ Ɨƿǚƶǃå (

  íïāƙƪǆǃåā ǑǄơǆǃå ƠǒǄƪƙǃå ăíǒíơǃ  ôïƶƙǃå ÿǆð ƴǆ  ýǂƉƙǃå èǙíƶǆǃ Ɨõƕƛǆ çíƓǆǂ
 ǑǄơǆǃåā íïāƙƪǆǃå ǊǒƵāǈƕ íǒíơǄǃ  õƕƛǆǄǃ çßƓƽǂ ǑǄƵá ÿá öơǚǒ éǒơ ïơƕǃå ßƓǆ ǑƼ

þƛ Ü ǏǃāǕå ôïƶƙǃå çïƙƼ ƗǒƓǌǈ íǈƵ èǈƓǂ  Üôïƶƙǃå ÿǆð çíƓǒð ƴǆ óƿƓǈƙǃå ǑƼ áíƕƙ
 ƗǒƬƹƋǂ ýǆƶƙ èƓǈǒƶǃå Ơõƪ ǏǄƵ ýǂƉƙǃå èƓƽǄƤǆ ÿǆ Ɨǀƕõ ÿāǂƙ Ǐǃã  Ɠǆƕï üǃî Ăðƶǒā
 åîǋā ĄƓǒƕƪǈ ƗǒǃƓƵ ƗǒǄƵƓƼ èåî Ǐǀƕƙ Ɠǌǈá Ǚã ÜýǂƉƙǃå õƪā ÿƵ ÿíƶǆǃå Ơõƪ æƞơƙ Ɨǒƿåā

] ýǂƉƙǄǃ Ɨǀǒƶǆ çíƓǆǂ ƓǌǆåíƤƙƪå ǏǄƵ ƴƞƬǒ íǒƞïǆá16.[ 
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ÿǆ öơǚǒ Ɠǆǂ ) ýǂƬǃå4  ƗǒƑƓǈƛ þāǒíāƮǃå èƓƽƪāƼ èåïíǒǋ ăíƓơá þåíƤƙƪå íǈƵ (
) ðǒǂïƙƕ  Ɨõƕƛǆ çíƓǆǂ ÿǒƞāïíǒǌǃå30ppm ā ǑǄơǆǃå ƠǒǄƪƙǃå íǒíơ ÿá ïơƕǃå ßƓǆ ǑƼ (

  Ǐǃã çßƓƽǂ Ɨƕƪǈ èǄƮā éǒơ ƗƕïƓǀƙǆ çßƓƽǂǃå æƪǈ ÿá íïāƙƪǆǃå ƠǒǄƪƙǃå íǒíơ
84.23 ÿǆð íǈƵ %192  ) ƗƵƓƪ8  ǑǄơǆǃå íǒíơǄǃ ( þƓǒá èǄƮā íïāƙƪǆǃå íǒíơǄǃ
 Ǐǃå83.53 ÿǆð íǈƵ %192  ) ƗƵƓƪ8 . ( þƓǒá 

 
) ýǂƬǃå4) çßƓƽǂ ÿǒƕ Ɨƿǚƶǃå (NaH2PO4- 1-  H2O ) ðǒǂïƙƕ (30ppm  Ɨõƕƛǆ çíƓǆǂ (

 ïơƕǃå ßƓǆ ǑƼ  íïāƙƪǆǃåā ǑǄơǆǃå ǊǒƵāǈƕ ƠǒǄƪƙǃå íǒíơǃ  ôïƶƙǃå ÿǆð ƴǆ  ýǂƉƙǃå èǙíƶǆǃ
ƗƼïƺǃå çïåïơ Ɨƞïí íǈƵ 

ƕƬǘƢǁä éƑƗǆƗƨǗä Ā: 
- úǄƙƤƙ íïāƙƪǆǃå ā ǑǄơǆǃå  ƠǒǄƪƙǃå íǒíơ ýǂƉƙ èǙíƶǆ ÿá Ɨƪåïíǃå ƝƑƓƙǈ èïǌöá

 ïơƕǃå ßƓǆ ǑƼ ÿƓǂ  ýǂƉƙ ýíƶǆ ǏǄƵå  ÿá èïƓƬáā Ü ýǂƉƙǃå õƓƪāá úǚƙƤƓƕ
. þöƙǈǆǃå ÷āǈǃå ÿǆ  ƓǆǌǒƼ ýǂƉƙǃå ÿáā íïāƙƪǆǃåā ǑǄơǆǃå ǊǒƵāǈƕ íǒíơǄǃ 
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-  ƠǒǄƪƙǃå íǒíơ ÿǆ ĄǚǂƉƙ ýƿǕå ÿƓǂ ǑǄơǆǃå ƠǒǄƪƙǃå íǒíơ ÿá Ɨƪåïíǃå ƝƑƓƙǈ èǈǒƕ
. Ɨƪåïíǃå ǑƼ ƗǆíƤƙƪǆǃå ƗǒƑƓǆǃå õƓƪāǕå ǑƼ  õǒƪƕ ûïƓƽƕ íïāƙƪǆǃå 

-  ƗǒƑƓǈƛ þāǒíāƮǃå èƓƽƪāƼ èåïíǒǋ ăíƓơá çíƓǆ ƗǒǄƵƓƽǃ Ɨƪåïíǃå ƝƑƓƙǈ èïƓƬá
 èǈƓǂƼ ÜƗƽǄƙƤǆǃå ƗǒƑƓǆǃå õƓƪāǕå ǑƼ ƠǒǄƪƙǃå íǒíơ ýǂƉƙǃ Ɨõƕƛǆ çíƓǆǂ ÿǒƞāïíǒǌǃå
 èǄƮā éǒơ ÜƗƕïƓǀƙǆ íïāƙƪǆǃåā ǑǄơǆǃå ǊǒƵāǈƕ  ƠǒǄƪƙǃå íǒíơǃ õǒƕƛ çßƓƽǂ æƪǈ

 ǑǄơǆǃå ƠǒǄƪƙǃå íǒíơ ǑƼ84.23ÿǆð íǈƵ %  ôïƶƙǃå192 ) ƗƵƓƪ8  ǑƼā (þƓǒá
 Ǐǃå èǄƮā Üíïāƙƪǆǃå íǒíơǃå83.53.ôïƶƙǃå ÿǆð ñƽǈ íǈƵ % 

-  ƗǒƑƓǈƛ þāǒíāƮǃå èƓƽƪāƼ èåïíǒǋ ăíƓơá çíƓǆǃ  õǒƕƛǃå çßƓƽǂ èưƽƤǈå
 Ǐǃã èǄƮā éǒơ ôïƶƙǃå ÿǆð çíƓǒðƕ ÿǒƞāïíǒǌǃå79.94 ā %79.03   %
ǃåāƙǃå ǏǄƵ íïāƙƪǆǃåā ǑǄơǆǃå ǊǒƵāǈƕ ƠǒǄƪƙǃå íǒíơǃ ôïƶƙǃå ÿǆð íǈƵ Ǒ960 

 ) ƗƵƓƪ40  ÿǂǆǒ éǒơ ÜĄƓǒƕƪǈ ƗǒǃƓƵ ƗǒǄƵƓƼ èåî ïƕƙƶƙ üǃî ÿǆ þƹïǃƓƕā ( þāǒ
.ýǂƉƙǃå ÿǆ íơǄǃ Ɨõƕƛǆ çíƓǆǂ ƓǌǆåíƤƙƪå 

: ƲƜäîǄǁä 

]1[ .   ) íǆơǆ ÜïǒƕƵ2014   ǑƙǒǃāïƙǂǃǕå ýāǄơǆǃå ǑƼ ïāǆƺǆǃå ƠǒǄƪƙǃå íǒíơ ƗǒƓǆơ (
ǃ ýƕƓƕ ƗǄƞǆ Ü èƓõƕƛǆǃå þåíơƙƪƓƕ ýǂƓƙǃå ÿǆ ) ííƶǃå Ɨǒƪíǈǌǃå þāǄƶǄ3 íǄƞǆǃå (

)22 .( 

]2[  ) ăāƪāǆǃå Ü þöƓǂ.2000  ) èåïāƬǈǆÜ ýǂƉƙǃå Ü(ELGA(. 

[3] ASM Handbook: Corrosion: Fundamentals, Testing, and 

Protection ASM International, Volume13 (2003).  

[4] M, Fontana, Corrosion Engineering Third Edition,( 2006). 

[5] NCS Schools Experiments Corrosion and Protection of Metals, 

Article given on the internet at the web site http: 

www.npl.co.uk (2005). 
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 íǄƞǆǃå ÜƓǒƞāǃāǈǂƙǃåā  Ɨƪíǈǌǃå ƗǄƞǆ Ü Ǒǈāƕïǂǃå æǄƮǃå ǑƼ ýǂƉƙǃå ýíƶǆ ǏǄƵ28 
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ƕǐôƢǘǁä ƕǐîõǆǂǁ  üǐƙǄƗǁä Ā ýǀƟƗǁä çƑǐǆƾƗĀ úîô 

Methods and techniques control and simulation in nonlinear 

theory 

 ìǄƟà þǐƨƟåĀîƬǄǁä  
 

éƑƟǁƑƓ ìǄƟǄ úǐìƬǁä  þƑƓƮƸǁä ĀƮ ýƨƑƾǁäĀƓà 

ñǄƕåïõ/ƗǒǈǀƙǄǃ þíǀƙǆǃå ðǂïǆǃå  ƗǒǈǀƙǄǃ ǑǃƓƶǃå íǌƶǆǃå
 ƗǒƵƓǈƮǃå\ ƗǄǒƞǈǃå 

 ƗǒǈǀƙǄǃ ǑǃƓƶǃå íǌƶǆǃå
 ƗǒƵƓǈƮǃå\ ƗǄǒƞǈǃå 

sedegmb1@gmail.com  , a.elghodban41@gmail.com 

òƢǂǄǁä 
 çïåíǗåā ñǀõǃå Ɨƪåïíā Ɨƪíǈǌǃåā ßƓǒðǒƽǃå ýƓƞǆ ǑƼ çïǒƕǂ Ɨǒǆǋá Ɠǌǃ ƗǒõƤǚǃå ƗǆöǈǕå 

ÿǆ ýƶǃā .Ɨǒƶǒƕõǃå ïǋåāöǃå ÿǆ íǒíƶǃåā ǑǈƓǂƪǃå āǆǈǃåā íƓƮƙƿǙåā  ýǒƛǆƙ ûïõ õƪƕå
 ýāíǈƕǃå ƠƕƮá èƓǈǒƙƪǃå Ǒǃåāơ îǈǆā .ñāǂƶǆǃå ýāíǈƕǃå þåíƤƙƪå āǋ ǑõƤǕ þƓöǈ

.ƗǒõƤǚǃå ƗǆöǈǕå Ɨƪåïíā ýǒƛǆƙǃ þíƤƙƪƙ Ǒƙǃå êîƓǆǈǃå õƪƕåā þǋá ÿǆ ñāǂƶǆǃå 
 ƗǆöǈǕå ǑǄƵ çïõǒƪǄǃ ƗǆíƤƙƪǆǃå þǂơƙǃå ûïõ þǋá ôåïƶƙƪå þƙǒ Ɨƿïāǃå ǉîǋ ǑƼ

 Ǒƙǃå èƓǒǈǀƙǃåā ƗǒõƤǚǃå.ƝƑƓƙǈǃå ýưƼá ûǒǀơƙǃ Ɠǌƕ ƗǈƓƶƙƪǙå þƙǒ 
ǑƼ ôïƺǃåā  þåíƤƙƪƓƕ þǂơƙǃå èƓǒǈǀƙā ûïõ èƓǀǒƕõƙǃ Ơƪǆ ßåïƞã āǋ Ɨƿïāǃå ǉîǋ

 ƗǒǄƕǀƙƪǆǃå èƓǋƓƞƙǙå ƴƿāƙā Ɠǌǈǒƕ ƗǈïƓǀǆ Ɠǈǆưƙǆ ñāǂƶǆǃå ýāíǈƕǃåǑƙǃå ƗǄǆƙơǆǃå 
.üǃî ǑǄƵ åíƓǈƙƪå ƓǋïāƮƙ ÿǂǆǒ 

çƑǄǂǀǁä : ƕǐƟƑƗƻǄǁä  ÜǑƕƓƕưǃå ûõǈǆǃå Üþǂơƙ ûïõ Üñāǂƶǆ ýāíǈƕ ÜƗǒõƤǚǃå
Ü ýǆǈǃå çïǆƶƙƪǆ .ƗǒƕƮƶǃå èƓǂƕƬǃå ÜïƮƓǈƶǃå æåïƪá 

 
Abstract 
Nonlinear systems have great importance in physics, engineering, 

weather, management, economics, population growth and many 

natural phenomena. Perhaps the simplest way to represent a 

mailto:sedegmb1@gmail.com
mailto:a.elghodban41@gmail.com
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nonlinear system is to use the inverted pendulum. Since about the 

1960s, the reverted pendulum has become one of the most 

important and simplest models used to represent and study 

nonlinear systems. This paper reviews the main control methods 

used to control nonlinear systems and the techniques used to 

achieve the best results  

Keywords: nonlinearity, inverted pendulum, control methods, 

fuzzy logic, ant colony, Particle Swarm, neural networks. 

 

1. ƕǄìƾǄǁä 
 ƗǒõƤǚǃå ƗǆöǈǕå Ɠǌǃ Ǒƙǃåā  ǑƙƬ èǙƓƞǆ ǑƼ èƓƿǚƶǃåā ƗǆöǈǕå ÿǆ íǒíƶǃå ýƛǆƙ

 ǑǈƓǂƪǃå āǆǈǃåā íƓƮƙƿǙåā çïåíǗåā ñǀõǃå Ɨƪåïíā Ɨƪíǈǌǃåā ßƓǒðǒƽǃå ýƛǆ çïǒƕǂ Ɨǒǆǋá
.Ɨǒƶǒƕõǃå ïǋåāöǃå ÿǆ íǒíƶǃåā  ïǒƹ þƓöǈǃ Ǒǂǒƪǚǂ ýƓƛǆ āǋ ñāǂƶǆǃå ýāíǈƕǃå ïƕƙƶǒā

.Ǌƙƶǒƕõƕ ïǀƙƪǆ 
ǒƪƽƙ ÿǂǆǒ ÜƗõǒƪƕ çïƓƕƶƕā ƴƕƮã ǑǄƵ ƗǄǒāõ ƓƮƵ ÿðåāƙ ñƓǒǀƕ ñāǂƶǆǃå ýāíǈƕǃå ï

 ƗǒõƤǃå ïǒƹ ƗǒǂǒǈƓǂǒǆǃå ƗǆöǈǕå ÿǆ çïǒƕǂ ƗƑƼ ñāǂƶǆǃå ýāíǈƕǃå Ɨǆöǈá ýƛǆƙā .íơåā
 ā þǂơƙǃå Ɨǒïöǈ ǑƼ ƗƑƬƓǈǃå ïƓǂƼǕå ƗƪïƓǆǆā ûǀơƙǄǃ ƓǆƓǆƙ ƗƕƪƓǈǆ Ǒǋā ÜýǒƺƬƙǃå èơƙ

] èƓƙāƕāïǃå2013- Slavka.[ 
ïǒƛǂǃå þƙ íƿā  ýá èåāǈƪǃå îǈǆ ñāǂƶǆǃå ýāíǈƕǃå ǑǄƵ ýǆƶǃå ÿǆ50  ƗǒưƓǆǃå

]2013-VijayanandïåïǀƙƪǙå ûǒǀơƙǃ ýāǕå ýơǃå úƮā þƙ íƿā .[  ƗǀǄơǃå Ɨǆöǈá ǑƼ
 þƓƵ ǑƼ çïǀƙƪǆǃå ïǒƹ Ɨơāƙƽǆǃå1960 ] êïǒƕāá ýƕƿ ÿǆJ. K. 1960[  ýƕƿ ÿǆ þƛ

 þƓƵ ǑƽǈāǈƓǂā ïƽǒƬ1966 ]1966.-J.F ÿǆ ïƛǂǕā .[100  ƴƞïǆ Ǒǃã ƓǌƤǒïƓƙ íāƶǒ
  þƓƵ1960 Ɨǒïöǈ ǑƼ ƗƕƶƮǃå ýǂƓƬǆǃåā ƗƑƬƓǈǃå ïƓǂƼǕ ýƞƪǆ þǒíǀƙǃ Ɠǌƶǒǆƞƙ þƙ Ü

] ǑǃǓå þƓöǈǃå åîǋ þåíƤƙƪƓƕ Ɠǌǈǆ ûǀơƙǃåā ƓǋðƓƞǈã þƙ Ǒƙǃå ƗǒõƤǃå ïǒƹ þǂơƙǃåOlfa 
2012.[ 

 ÿǒƕ ÿǆ ÜƗǒƕƶƬ ïƛǂǕå ïƓǒƶǆǂ ñāǂƶǆǃå ýāíǈƕǃå úǈƮǒ ƓǆƓƵ ÿǒƪǆƤ îǈǆ ýƿǕå ǑǄƵā
ïāǆá ] ƗǒõƤǃå ïǒƹ þǂơƙǃå Ɨǒïöǈ ǑƼ þíƤƙƪǒ ÜĂïƤáOlfa-  2012.[ 
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 ûǒƿíǃå þǂơƙǃå èǙƓƞǆ ǑƼ ûƕõǒā þǂơƙǃå þƓöǈ ǑƼ ƗǒƪƓǒƿ ƗǃƋƪǆ āǋ ñāǂƶǆǃå ýāíǈƕǃå
 ÜƣǒïåāƮǃå ûǚõȒåā ÜƗƿíǃå ƗǒǃƓƵ èƓƙāƕāï ýåíƕǗ þāǌƽǆǃå åîǋ ûǒƕõƙ þƙ .èƓƙāƕāïǃå ā

èåïƑƓõǄǃ õāƕǌǃåā ăíāǆƶǃå ÷ǚƿǗå ǑǄƵ çïõǒƪǃåā )VTOL ÜǑƵƓǈƮǃå ïǆǀǃåā Ü(
 Ɨǈǒƽƪǃå ǑƼ çïāƮǀǆǃå èǒƕƛƙā Ɨƕïõưǆǃå ƗǒƑåāǌǃå èåïƓǒƙǃå ûƼíƙ ýǚƤ èåïƑƓõǃå ïåïǀƙƪåā

]Vijayanand- 2013.[ 
 éǒơ .þǒǄƶƙǃå ýƓƞǆ āǋ þāǌƽǆǃå åîǋ þåíƤƙƪå þƙǒ éǒơ åíƞ Ɨǆǌǆ ïƤà ýƓƞǆ üƓǈǋā

çïǂƼ ǑǄƵ ýāƮơǃå ííƞǃå æǚõǄǃ ÿǂǆǒ  Ǒǂǒƪǚǂǃå ûǒƕõƙǃå åîǋ ýǚƤ ÿǆ åíƞ çíǒƞ
]Vijayanand- 2013.[ 

 ïƛǂá ÿǒƕ ÿǆ ǑƪƓƪǕå ïƓǒƶǆǃå āǋ ñāǂƶǆǃå ýāíǈƕǃå ïƕƙƶǒ Üõǒƪƕǃå Ɠǌǈǒāǂƙǃ åïưǈā
) èāƕāïǂ ǚƛǆ ƓƵāǒƬ  èāƕāïǃå ïǒǒƓƶǆAcrobot) èāƕāíǈǒƕā (Pendubot ƓƙāïāƼā (

)Furuta ÷ǚƿȒåā Ɨƞåïíǃåā ƗǄƞƶǃå ýāíǈƕāǆā ýāíǈƕā () èåïƑƓõǃå õāƕǋāVTOL þƓöǈā  (
) åïāƙāçïǂǃå ā çïõǈǀǃåTORA (]2012 -Olfa[.   

 ïƓǒƶǆǂ ïǀƙƪǆǃå ïǒƹ ǑõƤǃå ïǒƹ Ǒƞîāǆǈǃå ñāǂƶǆǃå ýāíǈƕǃå þƓöǈ þíƤƙƪǒ Ɠǆ åïǒƛǂā
] þǂơƙǃå Ɨƪíǈǋ ýƓƞǆ ǑƼ ƗƽǄƙƤǆǃå þǂơƙǃå èƓǒǈǀƙ ƗƪåïíǃVelchuri June-  2014 .[

ǃå ǑǄƵ ƓƪƓƪá éāơƕǃå þöƶǆ èðǂï íƿā ǑƼ þǂơƙǃå Ɠǌưƶƕ èǃāƓǈƙ ÿǒơ ǑƼ Üÿðåāƙ
] ïƓƪǆǃå õǒõƤƙā ƗǂïơǃåVijayanand- 2013.[ 

 Üçíïƽǆǃå ñāǂƶǆǃå ýāíǈƕǃå Ɨǆöǈá Ǒǃã ñāǂƶǆǃå ýāíǈƕǃå Ɨǆöǈá ƗǄƑƓƵ úǒǈƮƙ ÿǂǆǒ
 ñāǂƶǆǃå ýāíǈƕǃå Ɨǆöǈáā ñāǂƶǆǃå ýāíǈƕǃå Ɨǆöǈáā ÜǑǃåāƙǆǃå ÷āǈǃå ÿǆ Ɨƞāíðǆǃå

.Ɨǒðåāǆǃå Ɨƞāíðǆǃå  ýāíǈƕǃå āǋ ñāǂƶǆǃå ýāíǈƕǃå ÿǆ çïǌƬ ïƛǂǕå ÷åāǈǕå ÿǆ ïƕƙƶǒā
ïåāíǃå ]êāíðǆǃå ñāǂƶǆǃå ýāíǈƕǃåā ñāǂƶǆǃå ýāíǈƕǃå ƗƕïƵ Ü÷åïîǃå ăíƓơá-Olfa

2012.[  ñāǂƶǆǃå ýāíǈƕǃå ÜõƓƕƙïǙ ƓǒƑƓǈƛ ïåāíǃå ýāíǈƕǃå Ǒǋ ƓƵāǒƬ ýƿǕå èåïåíƮǗåā
å ÜǑƛǚƛǃå ñāǂƶǆǃå ýāíǈƕǃå Ü êāíðǆǃå ǑƑƓǈƛǃå Ǒƛǚƛ ýāíǈƕǃåā ǑƵƓƕïǃå ñāǂƶǆǃå ýāíǈƕǃ

íƓƶƕǗå   )3D]ăāïǂǃå āá (2012 -Olfa.[ 
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 ā] ăāưāƽǃå üāǄƪǄǃ úāïƶǆ ýƓƛǆ āǋ êāíðǆǃå ýāíǈƕǃåRod- 2011 ǑǃƓƙǃå ýǂƬǃåā .[
þƿï(1)  ǒ Ơưā .Ɨƕïƶǃå āî ñāǂƶǆǃå ýāíǈƕǃå 

 
) þƿï ýǂƬ1Ɨƕïƶǃå āî ñāǂƶǆǃå ýāíǈƕǃå ( 

2.  üĀìǆƓǁä ǍǂƳ ïǐǀîƗǁä äíƑǄǁÝðĀǀƴǄǁä 
 ïǒƹ þǂơƙǃå Ɨǒïöǈ ýƓƞǆ ǑƼ þíƤƙƪǒ þƓöǈǂ ñāǂƶǆǃå ýāíǈƕǃå ïƓǒƙƤå æƓƕƪá þǋá

 :Ǒǋ ƗǒõƤǃå- 
¶ ) ëƓƙǆǃå Ɨǃāǌƪ ïƛǂǕå þƓöǈǃå .ǑǄǆƶǆǃå þåíƤƙƪǚǃ (ƗǒǆǒíƓǂǕå õƓƪāǕå þöƶǆ ǑƼ 
¶  ƋõƤǃå ÿǆ ïǒƛǂǃå ÿāí ǑõƤ ÿāǂǒǃ ǊƙƞǃƓƶǆ ÿǂǆǒ ăîǃåā ǑõƤ ïǒƹ þƓöǈ

ǒƤǃå ÿǆ åíƞ Ɨƶƪåā ƗƵāǆƞǆǃ.èåïƓ 
¶ .ÿǒǄǆƙơǆǃå þǂơƙǃå ýƓƞǆ ǑƼ ÿǒƪíǈǌǆǄǃ çíǒƞ ƗǒǄǆƵ ƗƪïƓǆǆ ïƼāǒ Ǌǈá 
¶ .ƗƽǄƙƤǆǃå þǂơƙǃå èƓǒïöǈ ƗǈïƓǀǆā þǒǒǀƙ ǑƼ ăïāïư ñāǂƶǆǃå ýāíǈƕǃå 
¶ .õǀƼ íơåā ÿåïāí ýƮƽǆā õǀƼ íơåā ïƮǈƶƕ ÜǑƙāƕïā þƓöǈ õƪƕá ǉïƓƕƙƵå ÿǂǆǒ 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мтл 

 
 

¶ þƓöǈ  Ɨǒîƺƙǃå āî þǂơƙǃå Ɨǒïöǈ þåíƤƙƪå ëïƬǃ íǒƞ þƓöǈ āǋ ñāǂƶǆǃå ýāíǈƕǃå
 ïǒƹ Ɨơāƙƽǆǃå ƗǀǄơǃå āî þƓöǈǃå ǑƼ ïåïǀƙƪǙ Ɠǀǒǀơƙ āǋ üǃî ÿǆ ôïƺǃåā ÜƗƶƞåïǃå

.ïǀƙƪǆǃå 
3. :ýǀƟƗǁä úîôĀ çƑǐǆƾƗ 

 èåíơā þíƤƙƪƙā Üñāǂƶǆǃå ýāíǈƕǃå þƓöǈǃ ǑƪǒƑïǃå Ăāƙơǆǃå āǋ þǂơƙ çíơā þǒǆƮƙ
 ûǒǀơƙǃ þǂơƙǃå íƿā .èƓƕåïõưǙå íư ăāƿ ǊǄƶƞā ïǀƙƪǆǃå ïǒƹ þƓöǈǃå ǑƼ ïåïǀƙƪǙå

 õǆǈǃå Ɨǒǈǀƙ Ü ýƓƛǆǃå ýǒƕƪ ǑǄƵ ÜǊƪƽǈ ßǑƬǃå ûǒǀơƙǃ èƓǒǈǀƙǃå ÿǆ íǒíƶǃå èǆíƤƙƪå
 èƓǒǂāǄƪǃåā ƗǆöǈǕå ÿǆ çƓơāƙƪǆǃå þǂơƙǃå èƓǒǆðïåāƤ ÜǑƕƓƕưǃå ûõǈǆǃå Üûǃðǈǆǃå

 Ü(ÿǒƞǃá èƓǒǆðïåāƤ ÜæƓƮƵǕå èƓǂƕƬ) Ɨǒƞāǃāǒƕǃå ýǂƬǃåā Ǒǀǒǀơǃå èƿāǃå ǑƼ þǂơƙǃå
) þƿï2.ñāǂƶǆǃå ýāíǈƕǄǃ þǂơƙǃå þƓöǈ õõƤǆ Ơưāǒ ( 
 

 
) þƿï ýǂƬǃå2ñāǂƶǆǃå ýāíǈƕǃå Ɨƕïƶǃ þǂơƙ þƓöǈ õõƤǆ ( 
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:ƕǄìƢƗƨǄǁä ýǀƟƗǁä çƑǐǆƾƗĀ úîô ýǉǓ óäîƴƗƨä Ǐǂǐ ƑǄǐƺ 
1.3- ǏƓƨƑǆƗǁä ýǀƟƗǄǁä- ǏǂǄƑǀƗǁä- ]ǏǂƮƑƻƗǁäPID[ 

 ǑǄǆƓǂƙǃå ǑƕƪƓǈƙǃå þǂơƙǆǃå Ɨǆǒǀǃå ïǒƺƙǆ ÜêïƤ Ǌǃ ăîǃå þǂơƙǃå þƓöǈ āǋ ǑǄưƓƽƙǃå
)CV) ƋõƤǃå ǑǄƵ ƓǆāǆƵ íǈƙƪǒāÜ (e) þíƤƙƪǆǃå ýƕƿ ÿǆ çííơǆǃå Ɨǆǒǀǃå ÿǒƕ (SP (

) ƗƪƓǀǆǃå  ƗǆǒǀǃåāPV] (2012 -Olfa.[ 
ǑƕƪƓǈƙǃå þǂơƙǆǃå-ǑǄǆƓǂƙǃå-) ǑǄưƓƽƙǃåPID ƗǒǃƓƶƼ ïƛǂǕåā õƪƕǕå ýơǃå Ǒõƶǒ (

å ǑƼ þǂơƙǃå ýǂƓƬǆ úǄƙƤǆǃ] Ǒǀǒǀơǃå þǃƓƶǃ2012-Lal.[ 
 Ɨƛǚƛǃå ïåāõǕå āî  þǂơƙǆǃåǑǄưƓƽƙǃå ǑǄǆƓǂƙǃå ǑƕƪƓǈƙǃå  þíƤƙƪǒā ăíǒǄǀƙ þǂơƙǆ ïƕƙƶǒ

 üǃî ƗǄƛǆá ÿǆā ĂïƤǕå þǂơƙǃå Ɨǆöǈá ÷åāǈá ƴǆ  èǚưƓƽǆ ā èƓǈïƓǀǆ ßåïƞǗ åïǒƛǂ
:ƗǒǃƓƙǃå éāơƕǃå ]Nnochiri  -Eyabi 1999  -2010 -Xiao -2010 Laith 

[BinYusof,2013  -,2014. ) þƿï ýǂƬǃåā3Ơưāǒ ( ]þǂơƙ þƓöǈǃ õõƤǆPID[ 
 

 
) þƿï ýǂƬǃå3]þǂơƙ þƓöǈǃ õõƤǆ (PID[ 
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2.3- ] ǏôƢǁä ǏƴǐƓîƗǁà ýǀƟƗǄǁäLQR[ 
 ƗǆöǈǕå ýǒǄơƙǃ ƗǒõƤǃå ƗǃƓơǃå ßƓưƼ èǙíƓƶǆ  þåíƤƙƪƓƕ þǂơƙǄǃ Ɨƛǒíơǃå ûïõǃå íơá āǋ

 .ñāǂƶǆǃå ýāíǈƕǃå ýƛǆƗǃƓơǃå ßƓưƼ ǑƼ ýǒƛǆƙǃå ïƕƙƶǒ  ƗǒǂǒǆƓǈǒíǃå þöǈǃå ýǒǄơƙǃ ƓƕƪƓǈǆ
.Ɠǌƕ þǂơƙǃåā èƓƞïƤǆǃåā èǚƤíǆǃå çííƶƙǆ ƗǒõƤǃå]2014-June[   ƗǆöǈǕå ýǒƛǆƙǃā

 Ɨǃåí þåíƤƙƪƓƕ Ɠǋíǒíơƙ þƙǒ ƗƽǄǂǃåā  ƗǒǄưƓƽƙ ƗǒõƤ èǙíƓƶǆ þåíƤƙƪå þƙǒ ƗǒǂǒǆƓǈǒíǃå
) Ɨǒƶǒƕïƙ ƗǒõƤ Ɨǒǆƪ üǃîǃā ƗǒƶǒƕïƙLQ] (2002-Jianqiang .[ 

 ÿǆ úíǌǃå ƗƽǄǂǃå Ɨǃåí ýǒǄǀƙ Ǒǃã ăíâǒ ǑǃƓƛǆ þǂơƙ þƓöǈ íƓƞǒá āǋ æāǄƪǕå åîǋ ûǒƕõƙ
] ƗǒƶǒƕïƙǃåVelchuri June-  2014..[ 

 ýǒǄǀƙ Ǒǃã ăíâǒ üǃîā Ɨƶƞåïǃå Ɨǒîƺƙǃå þƓöǈ ǑǄƵ íǆƙƶǒ ǑõƤ Ǒƶǒƕïƙ þǂơƙǆ þǒǆƮƙā
) ƗƽǄǂǃå ƗǃåíJ] (2013-K. December.[ 

Ɨǀǒïõ ÿá íƞā çƓǂƓơǆǃå ƝƑƓƙǈǃ ĄƓǀƼāā  ýƛǆ ýưƼá ßåíá Ǐõƶƙ ǏõƤǃå Ǐƶǒƕïƙǃå þöǈǆǃå
ƗǒíǒǄǀƙǃå ƗǆǂƓơǃå ƴǆ ƗǈïƓǀǆ úíǌǃå ðāƓƞƙā ïåïǀƙƪǙå ƗǃƓơ íǈƵ ƋõƤǃå Üƣǒƪïƙǃå ÿǆð 

PID āкǒíǒǄǀƙǃå ƗǆǂƓơǃå ǏǄƵ ǏõƤǃå Ǐƶǒƕïƙǃå þöǈǆǃå Ɨǀǒïõ ûāƽƙ ǏǄƵ ýíǒ åî]Ɨ-K.
2013[. 
3.3- ] ǏƓƑƓƮǁä úôǆǄǁä ýǀƟƗǄFuzzy logic controller[ 
 þǂơƙǆ ǑǄƵ åíǆƙƶǆ çííơǆ ƝƑƓƙǈ Ǒǃå ýāƮāǄǃ ýǌƪ ûǒïõ ïƼāǒ  ǑƕƓƕưǃå ûõǈǆǃå

ƗƮƿƓǈ èƓǆāǄƶǆ āá ƗƬāƬǆā Ɨǀǒƿí ïǒƹā Ɨǆǌƕǆā ƗǒƕƓƕư èǚƤíǆ  ]1960-J. ā Ü [
 ǑƕƓƕưǃå ûõǈǆǃå ƗǒǆðïåāƤ .ïåïǀǃå îƓƤƙǙ ïƬƕǃå æāǄƪá ǑǂƓơǒ þǂơƙǄǃ æāǄƪá āǋ

 Ąåîã..åîǂ ÿƓǂ åîã) ƗǒõïƬǃå ƗǄǆƞǃå çïāƮ ǑƼ ýƛǆƙƙ(åîǂ ]2014.-Velchuri   .[
]þǂơƙ Ɨǒǈǀƙ ïǌƬá ƓǒǃƓơ ïƕƙƶǒ ǑƕƓƕưǃå ûõǈǆǃå þǂơƙǆāOlfa-  2012 Ǌǀǒƕõƙ þƙā Ü [

]ƗǒƵƓǈƮǃå  ƗǆöǈǕåā ƗǒïƓƞƙǃå èƓƞƙǈǆǃå ÿǆ ïǒƛǂǃå ǑƼ ëƓƞǈƕLi- Xin- 1996.[ 
Ɨǒïöǈ  Ɠǋïāõ Ǒƙǃå ƗǒíƓƶǃå Ɨǒííƶǃå ƗǆöǈǕå Ɨǒïöǈ ÿǆ ýǒƞ Ǒǋ ƗǒƕƓƕưǃå ƗƵāǆƞǆǃå

 þƓƵ ǑƼ ǉíåð Ǒƽõǃ ïāƙǂíǃå1965 ýƓƤíǗå ƗơƓƪǆ ÿǒǒƶƙǃ Ɨơǒïǆ ƗǄǒƪā Ǒǋā  .
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] êåïƤǗå ƗơƓƪǆā2011 -Ankur.[  ÿǆ úǃƋƙǒ ǑƕƓƕưǃå ûõǈǆǄǃ ǑƪƓƪǕå ÿǒāǂƙǃåā
 :Ǒǋ ƗǒƪǒƑï ßåðƞá Ɨƶƕïá 

1ơƙ þƙǒ ǊǒƼā ôǒǆƺƙǃå (.Ɨǒāƺǃ þǒƿ Ǒǃã Ɨǒííƶǃå èǚƤíǆǃå ýǒā 
2 .õāïƬǃåā ÿǒǈåāǀǃå ǑǄƵ ăāƙơƙā ƗƼïƶǆǃå çíƵƓƿ ( 
3.ƝƑƓƙǈǃå íǒíơƙā èǚƤíǆǃå ƗƞǃƓƶǆ þƙǒ éǒơ ïåïǀǃå îƓƤƙå ûõǈǆ ( 
4.ƗǒííƵ þǒƿ Ǒǃã ƗǒāƺǄǃå þǒǀǃå ýǒāơƙ þƙǒ éǒơ ôǒǆƺƙǃå Ɨǃåðã (Dipraj                 

2011] -Ankur, July -2012.[ 
íƿā  ǑƕƓƕưǃå ûõǈǆǃå þǂơƙǆ èƕƛá ƗǃƓơ íǈƵ ƋõƤǃåā Üƣǒƪïƙǃå ÿǆð ýƛǆ ýưƼá ßåíá

ƗǒíǒǄǀƙǃå ƗǆǂƓơǃå ƴǆ ƗǈïƓǀǆ úíǌǃå ðāƓƞƙā ƗƕƓƞƙƪǙå ÿǆð ā ïåïǀƙƪǙå. 
4.3- ) ǏǉƑǆƗǄǘǁä ýǀƟƗǄH(  

ǃå) ǑǋƓǈƙǆǚǃå þǂơƙǆH Ɨǒǈǀƙ āǋ (ǃ þíƤƙƪƙ Ǒƙǃå ƗǃƓơǃå ßƓưƼ ýơ Ɨõƪåāƕ þǒǆƮƙ
 Ơǒƞïƙǃå ýåāí þíƤƙƪƙǃå ýƓƞǆǃå ǏǄƵ çíǆƙƶǆǃå óƑƓƮƤā ßåíǕå õƕưǃ ăííïƙǈƓƙǆǃåƗ 

 ƴǒƕõƙǃ ǉîǋ Ơǒƞïƙǃå èǙåí þíƤƙƪƙāǄǃ ƗǈïƓǀǆǃåā Ɨǒƶƕƙǃå ñǂƶƙā èƓƞïƤǆǃåā èǚƤíǆ
 .(ƋõƤǃå) êïƤǃå èåïǒƺƙǆ ßåíá èƓƽƮåāǆā ýƤíǃå èƓƕåïõưǙ Ɨǒííïƙǃåā ƗǒǈƓǂǆǃå

]2015-Johne.[ 
 ā þǂơƙǆ ÿá Ɨöơǚǆ þƙ ýǒǃƓơƙǃå ýǚƤ ÿǆǑǋƓǈƙǆǚǃå  ÿǆ ǑǃƓƶǃå ßåíǕåā èƓƕƛǃå ÿǆưǒ

 ƗǒƪƓƪơǃå éǒơ üǃîǂā ßƓõƤǄǃā èƓƕåïõưǚǃ ƗǒǃƓƵ ƗǆāƓǀǆ ïƼāǒ ǒïåïǀƙƪåƗ  ǑƼ ƗǒǃƓƵ
ýǒƺƬƙ ƗǃƓơ ăá ]2013 - Ankit .[ ā Ɨǒííïƙǃå ƗǒǂǒǆƓǈǒíǃå èǙíƓƶǆ þƓöǈ þåíƤƙƪå ÿǂǆǒ

þǂơƙǆǃå åîǋ ǑƼ Ɨǃāǌƪƕ ïƕƙƶǒā Ü åîǋ ƶƙƙ Ǒƙǃå þöǈǄǃ íǒƞ þǂơƙǆǃå ïǒƹ çïƓƛǗ ôï
] .ƗƼāïƶǆ ÿǒƮƺǃå - 2015[. 
5.3- ) ƶǆƑƓ ƶǆƑƓ ýǀƟƗǄBang Bang control( 

 Ɨõƪåāƕ èåïǒƺƙǆǃå ǑƼ þǂơƙā çíǀƶǆ èƓƕƓƪơ æǄõƙƙ ƸǈƓƕ ƸǈƓƕ þǂơƙǆǃå Ɨǒƞǒƙåïƙƪã
]ÿǒƙǃƓơ ÿǒƕ ƐƞƓƽǆǃå ýǒāơƙǃåOlfa-  2012[. 
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 ÿāǂǒ üǃîǃ .ÿǆðǄǃ ƓƶƕƓƙ þǂơƙǆǄǃ ßåíǕå ïƓǒƶǆ ÿāǂǒ ƓǆíǈƵ ƗǃƓƶƼ Ɨǀǒïõǃå ǉîǋ ïƕƙƶƙ
.ïƺƮǃå ƗǒǋƓǈƙǆ çïƙƼ ǑƼ çíāíơǆ Ǚ þǂơƙ çāƿ ûǒƕõƙ ýǚƤ ÿǆ ýơǃå ]ÿǒƮƺǃå- 

2015.[ 
6.3- úǁïǆǄǁä ôǄǆǁƑƓ ýǀƟƗǄǁä) (Sliding Mode Control  

 ǑƿǙðǈǙá õǆǈǃå āî þǂơƙǆǃå þíƤƙƪǒ(SMC) ǑƪƓǒǀǃå  ïǒƺǃå ïƮƓǈƶǃå èåî ƗǆöǈǕå ǑƼ
 Ɨƶƪā ǑǃƓƵ ýǒíƕƙ æƪǂƕ ÿāǂƙ ƝƑƓƙǈǃåā Üçïǒƕǂ ÿǀǒƙ þíƵ èǙƓơ íāƞā ǑƼā ƗƼāïƶǆ

.ƓǆƓǆƙ çíƵƓƕƙǆ ÿāǂƙ íƿāá æîƕîƙǃå ÿǆ ǏǄƵá ûƓõǈ 
 ïåïǀƙƪǙå úāïö æǄõƙƙ Ǒƙǃå èǙƓơǃå ǑƼ ûǃðǈǆǃå õǆǈǃå āî þǂơƙǆǃå Ɲǌǈ ûǒƕõƙ þƙǒ

 .ăāƿ ßåíá ÿƓǆư ƓƕǃƓƹā íǒƞ ýǂƬƕ 
 Ǒƶǒƕïƙǃå þǂơƙǆǃƓƕ ƗǈïƓǀǆ ƗƕāǄõǆǃå Ɨǆƪǃå ûǒǀơƙǃ çíǒƞ ƗƕƓƞƙƪå Ǌǒíǃ þǂơƙǆǃå

)ǑõƤǃåLQR (. ]2006-Nawawi.[ 
7.3- ) ƕǐƳƑǆƬǁä ƕǐƓƬƴǁä ƑǐǘƢǁäNeural Networks ( 

 ßƓǂîǃƓƕ Ǒǆƪǒ Ɠǆ èơƙ êïíǈǒ þíƤƙƪǆǃå æāǄƪǕå Ɨǒƽǒǂǃå çƓǂƓơǆ þƙǒ ǊǒƼā ǑƵƓǈõƮǙå
 õƓǆǈǕåā íƵåāǀǃå êåïƤƙƪǙ ÿƓƪǈǗå Ăíǃ Ɨǒƞāǃāǒƕǃå ƗǒƕƮƶǃå ƓǒǚƤǃå Ɠǌƕ úïƮƙƙ Ǒƙǃå

.èƓǈƓǒƕǃå ÿǆ èƓƵāǆƞǆ ÿǆ  ā ƗǒƕƮƶǃå ƗǂƕƬǃå ÿá ÿāïƕƙƶǒ ÿǒƛơƓƕǃå ôƶƕ
)ƗǒƵƓǈõƮǙåANN ßïǆǄǃ ÿǂǆǒ éǒơ Üþǂơƙ çíơā þǒǆƮƙǃ ýưƼǕå ïƓǒƤǃå āǋ (

å ǏǄƵ ýāƮơǃåÿǆ Ɨƿí ǑǄƵáā Ɨƿāƽƙǆ þǂơƙ ƗƕƓƞƙƪ ăíǒǄǀƙǃå þǂơƙǆǃå )PID(  .
2013]-Lalithamma.[ 
 ƗǂƕƬǃåƗǒƕƮƶǃå  .çíǒƞ þǄƶƙ çïíƿā ƗǒõƤǚǃå ÷Ɠƽƙïå ƴǆ ïǆƙƪǆ ǑǂǒǆƓǈǒí þƓöǈ ÷āǈ Ǒǋ

]1996-Hagan[.  ā ƗǒõƤǚƕ âƕǈƙǄǃ ƗǒõƤǃå ïǒƹ Ɠǌƙƶǒƕõ Ǒǋ ƗǒƕƮƶǃå ƗǂƕƬǃå çðǒǆ
] .þƓöǈǃå2012-Sudeep[.  þƙǒ Ɠǆ çíƓƵā õǒƪƕ ßƓǈƕ Ǌǒíǃ ƗǒƕƮƶǃå ƗǂƕƬǃå þǂơƙǆā

ƗǄǒāõǃåā Ɨǒïāïưǃå ïǒƹ èƓƕƓƪơǃå æǈƞƙ  èƓǒǈǀƙ ïƛǂá ƓǒǃƓơ ïƕƙƶǒ āǌƼ ǊƙõƓƪƕǃ ā .
] .çïǌƬ þǂơƙǃå2013-Sarat.[  çííƶƙǆ ƗǒƵƓǈõƮǙå ƗǒƕƮƶǃå èƓǂƕƬǃå èƓǀǒƕõƙ ÿǆā

http://en.wikipedia.org/wiki/Neural_networks
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 ăïƕǂā ăïƺƮ èåïǒƺƙǆǃ ƗƵïƪǃå ǑƼ þǂơƙǃå çßƓƽǂ ǑƼ èƓǈǒƪơƙ ûǒǀơƙ èƓǀƕõǃå
.ýǆơǃå èǙƓơā ǑƑƓƕïǌǂǃå üïơǆǃå èåïƙǆïƓƕǃ ]2013-Lalithamma.[ 

8.3- ] ĂáƓǆƗǁä ýǀƟƗǄǁäModel Predictive Control[ 
 ăâƕǈƙǃå þǂơƙǃå Ɨǒǈǀƙ(MPC)  þåíƤƙƪå þƙǒ éǒơ ÜƗǒưƓǒïǃå êîƓǆǈǃå ǏǄƵ Ɨǒǈƕǆ ƓĄƞîāǆǈ

 ĄǒưƓǒïǑǃƓơǃå ýƤíǄǃ ƴƕƓƙǂ ǑǄƕǀƙƪǆǃå êïƤǃå Ǒõƶǒ êîāǆǈǃå åîǋā .þƓöǈǃå úƮǒ Ɠ. 
ïƤåāá ǑƼ Ɨǒâƕǈƙǃå þǂơƙǃå Ɨǒǈǀƙ ïǒāõƙ þƙ70  þåíƤƙƪå Ǌǃ ƠƕƮáā ÜǑưƓǆǃå ÿïǀǃå ÿǆ

 ýã ǑƼ Üïǒïǂƙǃå ƗƵƓǈƮ ǑƼ ƗƮƓƤā ÜïƓƬƙǈǙå ƴƪåā80] .2014 -Stephen.[ 
) ăâƕǈƙǃå þǂơƙǃå Ɨǒǈǀƙ èƕîƙƞå ÜƗǒưƓǆǃå ƗǄǒǄǀǃå íāǀƶǃå ǑƼāPC ǑƼ åíǒåðƙǆ ƓǆƓǆƙǋå (

 Ɠǒåðǆ Ɨƛǚƛ Ɠǌǃ ÿǕ åïöǈ èƓƵƓǈƮǃå ǑƼ ƴƪåā ûƓõǈ ǏǄƵ èǆíƤƙƪå íƿā Üéāơƕǃå ýƓƞǆ
 Ɨǒîƺƙǃå ƠǒơƮƙā ïƬƓƕǆǃå ÿǒƪơƙǃå ƗǒǄǆƵā Ǒǀǒǀơǃå èƿāǃå ǑƼ âƕǈƙǃå :Ǒǋ ƗǒƪǒƑï

] .ïƬƓƕǆǃå Ɨƶƞåïǃå2005-WONG ýưƼá íǒǂƋƙǃƓƕ Ǒǋ ăâƕǈƙǃå þǂơƙǃå ƗǒǆðïåāƤ .[
 Ǒƙǃå Ɨǒǆǋá ïƛǂǕå çðǒǆǃåā ÿǓå Ǐƙơ ƗơƓƙǆǃå Ɨǆíǀƙǆǃå þǂơƙǃå èƓǒǆðïåāƤ ƴǒǆƞ ÿǒïƓǒƤ

] .Ăíǆǃå íǒƶƕ âƕǈƙǃå þāǌƽǆ āǋ ĂïƤǕå þǂơƙǃå èƓǒǆðïåāƤ ÿƵ Ɠǋðǒǆƙ2006-Boo .[ 
9.3-  ć] ƕƽƑôǁä ǏǂƳ ìǆƗƨǄǁä ýǀƟƗǄǁäEBC[ 

 ǑǄƵ çíǆƙƶǆǃå ûïõǃå þǂơƙǃå æǒǃƓƪá ăāƿá ÿǆ ïƕƙƶƙ Ɨǈǒƞǌǃå æǒǃƓƪǕåā ƗƿƓõǃå
èåāíá ûǒƕõƙ ƓǌǒƼ þƙǒ Ǒƙǃåā ñāǂƶǆǃå ýāíǈƕǄǃ ƗǆíƤƙƪǆǃå  )( Lyapunov  ûǀơƙǃå þƙǒā

  .|ƓǒưƓǒï ïåïǀƙƪǙå èǙƓơ ÿǆ]Olfa-  2012[. 
10.3- ] çƑǆǐƜǁä ƕǐǄïîäĀƢ :þǐƨƟƗǁä úîôGA [, ] üǄǆǁä æîǄƴƗƨǄACO[,  

] îƬƑǆƴǁä åäîƨàPSO[ 
 ā ÿǒǈåāǀǃå ǑǄƵ çíǈƙƪǆǃå ƗƽǄƙƤǆǃå ÿǒƪơƙǃå ûïõ ÿǆ íǒíƶǃå ƗǒǃƓơǃå èåāǈƪǃå ǑƼ
 æåïƪá èƓǒǆðïåāƤ ā ÿǒƪơƙǄǃ ýǆǈǃå çïǆƶƙƪǆ èƓǒǆðïåāƤ ýƛǆ Ɨǒƶǒƕõǃå èƓǒǂāǄƪǃå
 ƗǒƕƮƶǃå èƓǂƕƬǃå èƓǒǆðïåāƤā ÿǒƪơƙǄǃ Ɨǒǈǒƞǃå èƓǒǆðïåāƤǃå ā ÿǒƪơƙǄǃ ïƮƓǈƶǃå

 íƓƞǒǗ èǆíƤƙƪåā þƓǆƙǋå èîƤá ÿǒƪơƙǄǃ çíǀƶǆ Ɨǒƪíǈǋā ƗǒǆǄƵ ƗǆöǈǕ ýāǄơǃå ýưƼá
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] ƗƽǄƙƤǆā2009 -W.-C.çíǀƶǆǃå ƗǒưƓǒïǃå ýāǄơǃå ƴǆ ƗǈïƓǀǆ ÿǒƪơƙǄǃ ûïõǂ ā [  
2009 ]-2013 ] [ J. Van-2012] [ K.-Mahbubeh[  

 
4Ā ƛƏƑƗǆǁä. ƕƪƽƑǆǄǁä 

éƓơƕǕå ÿǆ íǒíƶǃå ǑƼ 2012]-astranj[ -2012] -]Lal []2012-Azimi[ þƙ
 þƓöǈ ýǂ èåðǒǆ ÿǆ çíƓƽƙƪǚǃ  üǃîā ôƶƕǃå Ɠǌưƶƕ þƵíƙ çííƶƙǆ þǂơƙ Ɨǆöǈá þåíƤƙƪå

.ƝƑƓƙǈǃå ýưƼá ǑǄƵ ýāƮơǄǃ  ā ýǂƓƬǆ ýơā þǂơƙǃå Ɨǆöǈá èåïǒƺƙǆ ýǒíƶƙā õƕưǃ
 èƓǒǂāǄƪǃå ā èƓǒǆðïåāƤǃå ÿǆ çƓơāƙƪǆǃå ûïõǃå ïƕƙƶƙ ƗǒõƤǚǃå Ɨǆöǈǖǃ ÿǒƪơƙǃå

 ā Ɨǒǈǒƞǃå èƓǒǆðïåāƤǃå ýƛǆ Ɨǒāǒơǃå èƓǒǆðïåāƤ ïƮƓǈƶǃå æåïƪá ā ýǆǈǃå çïǆƶƙƪǆ
 ÿǆ íǒíƶǃƓƼ .çíǀƶǆǃå ƗǒưƓǒïǃå ýāǄơǃå Ǒǃã êƓǒƙơǙå ÿǆ ýǄǀƙ ƓǌǈǕ åïöǈ çíƵåā ÿǒƪơƙ

éƓơƕǕå ]þǂơƙǃå Ɨǆöǈá þƵíǃ Ɨǒāǒơǃå ÿǒƪơƙǃå ûïõ þåíƤƙƪå ƓǌǒƼ þƙ 2011-Adrian
2016-Sen[ 
ƲƜäîǄǁä 
]1[ ÿǒƮƺǃå ÿðǒ-  úåïƬá ÿƪơ ƗǃƓǋĲ ûƕõ Ǒǂïƙ Ü2015  " ƗƕƓƞƙƪå ÿǒƪơƙ

 ÿǆ ßðƞǂ èíƵá Ɨơāïõá "ǑƕƓƞǒǗå ǊƕƬ þǂơƙǃå çðǌƞá ƗõƓƪāƕ Ɨǒǃåðǃðǃå èƉƬǈǆǃå
 íǌƶǆǃå ǑƼ Ɨǒǃåðǃðǃå ƗǒƑƓƬǈǗå Ɨƪíǈǌǃå ǑƼ ïǒƙƪƞƓǆǃå Ɨƞïí ǏǄƵ ýāƮơǃå èƓƕǄõƙǆ

. Ɨǒïāƪ ûƬǆí ƗƶǆƓƞ Ɨǒǃåðǃðǃå èƓƪåïíǃåā éāơƕǄǃ ǑǃƓƶǃå 
[2] Aamir Hashim, Obeid Ahmed, 2 ,December 2013 "Optimal Speed 

Control for direct Current Motors Using Linear Quadratic 

Regulator", Journal of Science and Technology - Engineering and 

Computer ciences  

[3] Ankur Gupta, Aziz Ahmad, Amit Kumar, July 2011 "POSITION 

CONTROL OF SERVO MOTOR USING SLIDING MODE 

FUZZY CONTROLLER", International Journal of Advances in 

Engineering & Technology. 

[4] Ankit Bansal, Veena Sharma. 2013 " Design and Analysis of Robust 

H-infinity Controller" Vol.3, No.2, National Conference on 

Emerging Trends in Electrical, Instrumentation & Communication 

Engineering. 
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ǁäòƢǂǄ  
 ǏǄƵ ÿāǂƙ íƿ Ǒƙǃå ƗǒƑƓƬǈã ïƮƓǈƵ ÿƵ çïƓƕƵ ƗǒïƬǀǃå ƠƑƓƽƮǃåā ƗǒǈƓƪïƤǃå èƓõǚƕǃå

 èƓƪƓƪá āá úǀƪá èƓõǚƕ ƗƑǒǋǑƼ ƗǒïǒƮơ  ÿƽƪ ÿǆ ßåðƞá ÿāǂƙ íƿ üǃîǂā ǑǈƓƕǆǃå
 ïǒƹ ĂïƤáā óåāƤǃå çíơāǆ íåāǆ ÿǆ ÿāǂƙƙ èƓõǚƕǃå .Ɨǃà ÿǆ ßåðƞá āá èåïƑƓõ āá

Ʈ íåāǆ ÿǆ ÿāǂƙ ƓǈƓǒơáā óåāƤǃå çíơāǆ ÿǆ èƓõǚƕǃå úǈƮƙ üǃîǂ .Ɨƕǂïǆ  ƗǒơƑƓƽ
 õāƕǌǃå èåî ƗƶǒƼïǃå èƓõǚƕǃåā õǒƪƕǃå õāƕǌǃå èåî ƗƶǒƼïǃå èƓõǚƕǃƓƕ üǆƪǃå éǒơ

 Ɠưǒáā ïǒƕǂǃåƗǂǒǆƪǃå èƓõǚƕǃå         . 
 çïǆƙƪǆǃå íāíơǃå íǈƵ óåāƤǃå çíơāǆǃå ïǒƹ èƓõǚƕǃå ýǒǄơƙ Ǐǃã Ɨƿïāǃå ǉîǋ ûïõƙƙ

 úǚƙƤǙå Ɨǀǒïõ þåíƤƙƪƓƕ üǃîā ǑǋƓǈƙǆǃåfinite difference method  ƗǄǒƪāǂ
 Ɨƶƕåïǃå Ɨƞïíǃå ÿǆ óåāƤǃå çíơāǆǃå ïǒƹ èƓõǚƕǄǃ ƗǆƓƶǃå ƗǒǄưƓƽƙǃå ƗǃíƓƶǆǃå .ýơǄǃ
 èƋƬǈá Ǒƙǃå èƓƹåïƽǃå ƗǒāƓƪƙǆ ïǒƹ ƗǂƕƬǃå þåíƤƙƪƓƕ ƓǌƙǚǆƓƶǆ ā ƓǌƞƓƙǈƙƪå þƙ Ǒƙǃå

ƗǒǄưƓƽƙǃå ƗǃíƓƶǆǃå ýơǃ ïƙāǒƕǆǂ ƝǆƓǈïƕ íåíƵã þƙ Ɠǆǂ ÜƗõǚƕǄǃ  ƗõǚƕǄǃ Ɨƞƙǈƙƪǆǃå
 Ǒǈǒƪǃå ÿǒǋƓƞƙǙå ǑƼ Ɨǈāïǆǃå ýǆƓƶǆā ÿƪåāƕ Ɨƕƪǈ úǚƙƤƓƕ ƗƽǄƙƤǆ ýƓǆơǕ Ɨưïƶǆǃå
 .èƓõǚƕǃå ǉîǋ ǏǄƵ ßƓǈơǈǙå þðƵ ǑƼ þǌǆ ïǒƛƋƙ ÿƪåāƕ Ɨƕƪǈ ïǒǒƺƙǃ ÿƓǂ íƿ .ăíƓƮǃåā
 þðƶǃå Ăāƿ þǒƿ íƓƞǒǗ Ɠǌǃǚƺƙƪå ÿǂǆǒ èƓǒǈơǈǆā ýāåíƞ Ơǒưāƙ þƙ éơƕǃå åîǋ ƗǒƓǌǈ ǑƼ

Ǘåā .Ɠǌǈǆ çíƓƽƙƪǙå ñíǈǌǆǃå íåïá Ɠǆ åîã èƓõǚƕǃå ǉîǌƕ èåíƓǌƞ 

ABSTRACT:  

   Plates are structural members that can be a slab, raft foundation 

in building. They can be also part of  vessels, airplanes or parts of 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   муу 

 
 

some machines. Plates can be formed by isotropic materials or 

orthotropic materials or sometimes laminated composite materials. 
Plates are flat structural elements for which the thickness is much 

smaller than the other dimensions. Plates may be classified into       

three groups (1- Thin plate with small deflection 2- Thin plate with 

large deflection 3- Thick plate ). 

 This paper is devoted to the analysis of orthotropic rectangular 

plates of continuous boundaries using finite difference method as a 

tool for such analysis. General forth order differential equation for 

orthotropic plate equation and its corresponding coefficient 

patterns of unequal spacing mesh were developed for the plate.     

A computer program was prepared and used to analyze the plates 

subjected to different loading with the variation of different 

Poissonôs ratio and different modulus of elasticity in x&y 

directions. It was found that the value of deflection decreases when 

the Poissonôs ratio increases. It was concluded that the Poisson's 

ratio has a significant effect on bending moment of the plate.                                                                             

More sets of conclusions will be listed by illustrating them in 

tabulated format and / or graphical diagrams that can be helpful to 

the engineers that need to benefit from these contribution.  

 

KEYWORD: Raft Foundation, Finite Difference, Rectangular 

Plates, Orthotropic Plate, Boundary Condition. 
 

INTRODUCTION:  

Since Navier[1] in 1820 solved Lagrange equation of the isotropic 

plate bending problems employed the double Fourier series for      

a load and deflection relationships.  Later an important approach 

was developed by M. Levy [1] in 1900.  When his solution is 

compared with the Navierôs method instead of a double series he 

dealt with a single series. Other important solution for the 

problems of plate bending is the energy method by Ritz[1]. 
    Many references were assigned as text books for plate analysis 
such as Timoshenko [2], but with the high speed of personal 
computers, orthotropic plates began to grasp engineering attention 
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looking for exact analysis of plates to reach better economy of 
material usage and high accuracy. 
In literature review solution of an orthotropic simply supported 
rectangular plate with uniform distributed load was illustrated in 
details[2,3]. 
    This paper is devoted to the analysis of continuous boundaries 
for rectangular orthotropic plates using finite difference method as 
analysis tool. General forth order differential equation for 
orthotropic plate equation and its corresponding coefficient 
patterns of unequal spacing mesh were developed.  A computer 
program was prepared and used to solve plates with different 
loadings with variations in Poissonôs ratio and different modulus 
of elasticity in x&y directions [4].   
 

FINITE DIFFERENCE METHOD:  
The method of finite differences is a tool to write sets of equations 
for a specific purpose. In our case solution of Lagrange equation is 
modified for an orthotropic plate as shown in Eq.  (1). 
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Where  
          
                 

yx DD ,        are flexural rigidities of an orthotropic plate. 
                      

yxG        torsional rigidity of an orthotropic plate.                 
                       q,        intensity of load per unit area. 
 
     This method is applied here to replace the plate governing 
differential equation and the expressions defining the boundary 
conditions with equivalent difference equations. The solution of 
the bending problem thus reduces to the simultaneous solution of a 
set of algebraic equations written for every nodal point within the 
plate. 
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Coefficient Patterns of Rectangular Mesh for Orthotropic 

Plate: 

The coefficient patterns of rectangular mesh are diagrammatically 
shown in Figure 1. 
 

 
Figure 1. Coefficient patterns of rectangular mesh for orthotropic plate[1] 

Rectangular Plate Pattern for Continuous Boundary Edges: 

The following Figure 2. Shown a rectangular plate for continuous 

boundary edges. Two edges are simply support and the other two 

edges are fixed support. 
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Figure 2. Rectangular Plate Pattern for Continuous Boundary Edges 

 

Typical Problem for Orthotropic Plate:   
Consider a simply supported orthotropic rectangular plate for all 

edges as shown in Figure 3. of side dimensions of a ³ b where a = 

6 m, b = 4 m, subjected to a uniform load of q per unit area equal 

10 KPa, plate thickness equal 0.12 m, , modulus of elasticities in 

x&y direction are Ex = 18 GPa and Ey = 12 GPa, and the Poisson's 

ratio in x&y direction are nx = 0.3and  ny  = 0.2 are considered.     

A computer program named Ortho was developed for computing 

the deflections w, bending moments Mx , M y , and stresses sx  ,

sy at a grid of points with an even number of intervals along 

each side of the rectangular plate. Tables 1 show the central 

deflection, central bending moments in x&y directions, central 

stresses in x&y directions. Results and accuracy convergence were 

demonstrated and are given in the form of tables and graphs. 

Discussion of these results is listed in below. Four different 

numbers of elements will be used for the problem.                           
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Figure 3. Orthotropic rectangular plate simply supported at all sides 

subjected to a uniform distributed load. 

 

Convergence test using finite difference method:  

The following table 1. Shows the results of orthotropic plate 

simply supported at all sides under uniform distributed load. W, 

Mx , M y , sX , sY  at center of the plate. 

Orthotropic factors { Ex, Ey, ux , uy  }.  

 

Table 1. Results of problem  at center of plate. 
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The following Figure 4. Shows the percentage of error for 

variation the number of element for deflections and bending 

moments in x&y directions at a center of orthotropic simply 

supported plate at all sides. 

 
Figure 4. Convergence of deflections and bending moments in x&y 

directions at center of orthotropic simply supported plate at all sides 

subject to uniform load with  variation of number of elements. (Finite 

difference Vs. Analytical solution). 

Number of 

Grid spacing 

Nx  ³  Ny 

Total number of 

elements 

W at center 

m 
Mx at center 

N.m 

My  at center 

N.m 

4 ³ 4 16 0.88357E-02 0.83350E+04 0.10182E+05 

8 ³ 8 64 0.88900E-02 0.85479E+04 0.10567E+05 

12 ³ 12 144 0.88986E-02 0.85896E+04 0.10642E+05 

18 ³ 18 324 0.89041E-02 0.86104E+04 0.10678E+05 

Analytical solution 0.89106E-02 0.87328E+04 0.10767E+05 

Number of 

grid spacing 

Nx  ³  Ny 

Total number of 

elements 
sX  at center 

Pa 

sY at center 

Pa 

4 ³ 4 16 0.34729E+07 0.42426E+07 

8 ³ 8 64 0.35616E+07 0.44028E+07 

12 ³ 12 144 0.35790E+07 0.44340E+07 

18 ³ 18 324 0.35877E+07 0.44490E+07 

Analytical solution 0.36387E+07 0.44863E+07 
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Figure 4 Indicates that for 16 elements the percentage of error of 

central deflection is equal 0.84 % and is reduced to 0.23 % for 64 

elements and to 0.12 % for 144 elements and 0.07 % for 324 

elements. It is clear that as the number of elements are increased 

the percentage of error is decreased significantly and convergence 

is smooth, also in this figure indicates for 16 elements the 

percentage of error of central bending moment in x-direction is 

closer to 4.6 % this error is reduced until reach 1.4 % for 324 

elements, while the curve of central bending moment in y-direction 

indicates that for 16 elements the percentage of error 5.4 % which 

is more than the error for central bending moment in x-direction 

for 16 elements, but at 324 elements the percentage of error is  

0.83 % which is lesser than the percentage of error for the central 

bending moments in x-direction for 324 elements. 

 

Typical seven problems results for Number of grid spacing   

Nx  ³  Ny equal 324: 

In this section seven problems of orthotropic rectangular plates as 

shown in Figure 5. with the same dimensions a = 6 m, b = 4 m,      

t = 0.12 m, and the same properties Ex = 18 GPa, Ey = 12 GPa,   

nx = 0.3, ny  = 0.2. But with different boundary conditions and 

different types of loadings will be illustrated below by using 

computer program named ortho. that was made particularly for this 

study, number of grid spacing Nx  ³  Ny equal 324 elements will 

be used for each problem. table 2. will show the central deflection, 

central bending moments in x&y directions, central stresses in x&y 

directions, and the bending moments at the center of the fixed edge 

of the plate. Results and accuracy convergence were demonstrated 

and are given in the form of tables and graphs. Discussion of  these 

results are listed in this paper.          
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Figure 5. Case1. simply supported orthotropic rectangular plate subjected 

to    uniform load of q per unit area.. 

 

                                          

 

 
Figure 5. Case 2. simply supported orthotropic rectangular plate 

subjected to triangular load of q per unit area. 
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Figure 5. Case3. simply supported orthotropic rectangular plate subjected 

to linear  trapezoidal load of q per unit area. 

 

 

 

 

 
Figure 5. Case 4.Two edges simply support and two edges fixed 

subjected to uniform load of q per unit area. 
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Figure 5. Case 5. Two edges simply supports and two edges fixed 

subjected to triangular load of q per unit area. 

 

 

 

Figure 5. Case 6. Three edges simply supported and the forth edge is 

fixed under uniform load 
 

Divide the rectangular plate into 324 elements and by using           

a computer program the results are shown at a center of plate as 

shown in table 2. 
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Figure 5. Case 7. Rectangular plate fixed at all sides subjected to a 

uniform   distributed load 
 

Table 2. Results of seven cases of orthotropic rectangular plates with 

different boundary condition under different types of load. 

 

 

 

Cases 

 

      Nx  ³  Ny 

Number of 

grid spacing 

Total number 

of elements 

w center 

m 
Mx  center 

N.m 

My  center 

N.m 

Case 1    18 ³ 18 324 0.89041E-02 0.86104E+04 0.10678E+05 

 Analytical solution 0.89106E-02 0.87328E+04 0.10767E+05 

Case 2           18 ³ 18 324 0.44521E-02 0.43052E+04 0.53389E+04 

 Analytical solution 0.44553E-02 0.43664E+04 0.53837E+04 

Case 3            18 ³ 18 324 0.13356E-01 0.12916E+05 0.16017E+05 

 Analytical solution 0.13366E-01 0.13099E+05 0.16151E+05 

Case 4    18 ³ 18 324 0.32970E-02 0.33849E+04 0.60655E+04 

Case 5    18 ³ 18 324 0.16485E-02 0.16925E+04 0.30328E+04 

Case 6    18 ³ 18 324 0.53148E-02 0.52493E+04 0.77301E+04 

Case 7    18 ³ 18 324 0.27871E-02 0.38018E+04 0.51941E+04 

 

Cases 

 

Nx  ³  Ny 

Number of 

grid spacing 

Total number of 

elements 
sX  center 

Pa 

sY center 

Pa 

My at point c 

N.m 

Case 1 18 ³ 18 324 0.35877E+07 0.44490E+07 No point c 

 Analytical solution 0.36387E+07 0.44863E+07 No point c 

Case 2 18 ³ 18 324 0.17938E+07 0.22245E+07 No point c 

 Analytical solution 0.18193E+07 0.22432E+07 No point c 

Case 3 18 ³ 18 324 0.53816E+07 0.66736E+07 No point c 

 Analytical solution 0.54579E+07 0.67296E+07 No point c 

Case 4 18 ³ 18 324 0.14104E+07 0.25273E+07 - 0.12532E05 

Case 5 18 ³ 18 324 0.70520E+06 0.12637E+07 - 0.62662E04 

Case 6 18 ³ 18 324 0.21872E+07 0.32209E+07 - 0.16309E05 

Case 7 18 ³ 18 324 0.15841E+07 0.21642E+07 - 0.11089E05 
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Discussion of effect of different edge conditions of a plate 

subjected to uniform load: 

Deflection effect 

From the previous problems, Table 2. Shows the results of 

deflections for rectangular orthotropic plate simply supported at all 

sides (Case1), the results of deflections for rectangular orthotropic 

plate fixed at one edge and the other three edges simply supported 

(Case6), the results of deflections for rectangular orthotropic plate 

fixed at two edges and the other two edges simply supported 

(Case4). Lastly the results of deflections for rectangular 

orthotropic plate fixed at all edges (Case7).  

It is clear that the values of deflections are decreased significantly 

with increasing the length of fixation as shown in Figure 6. 

 

Figure 6. The values of deflection at center of plate for four different 
cases of boundary condition under uniform distributed load per unit area. 
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Figure 7. The values of bending moment in y-direction at center of plate 

for four different cases of boundary condition under uniform distributed 

load per unit area. 

Bending effect 

From the previous problems Table 2. Shows the results of bending 

moments in y-direction for rectangular orthotropic plate simply 

supported at all sides (Case1), the results of bending moments in y-

direction for rectangular orthotropic plate fixed at one edge and the 

other three edges simply supported (Case6), the results of bending 

moment in y-direction for rectangular orthotropic plate fixed at 

two edges and the other two edges simply supported(Case4). 

Lastly the results of bending moment in y-direction for rectangular 

orthotropic plate fixed at all edges Case7). It is clear that the 

values of bending moment in y-direction are decreased 

significantly with increasing the length of fixation as shown in 

figure 7. It can be also noted that when the number of elements is 

increased for rectangular orthotropic plate simply supported at all 

sides the values of deflection and bending moment increase until 
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approximately reach to the exact solution, while when the number 

of elements for rectangular orthotropic plate fixed at all sides is 

increased the values of deflection and bending moment decrease 

until approximately reach to the exact solution. 

Stresses effect: 

From the previous problems, Table 2 shows the results of stresses 

in y-direction for rectangular orthotropic plate simply supported at 

all sides (Case1), the results of stresses in y-direction for 

rectangular orthotropic plate fixed at one edge and the other three 

edges simply supported (Case6), the results of stresses in y-

direction for rectangular orthotropic plate fixed at two edges and 

the other two edges simply supported (Case4). Lastly the results of 

stresses in y-direction for rectangular orthotropic plate fixed at all 

edges(Case7). 

It is clear that the values of stresses in y-direction are decreased 

significantly with increasing the length of fixation as shown in 

Figure 8.                     

 
Figure 8. The values of stresses in y-direction at center of plate for  four 

different cases of boundary condition under uniform distributed load per 

unit area 
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CONCLUSIONS: 

This paper was devoted to the analysis of orthotropic plates with 

different boundary conditions and for different types of loadings. 

   Finite difference method was used as a tool for the analysis. 

Variation of Poissonôs ratio and modulus of elasticity in x&y 

directions were considered.   

From this paper which depends on solving of numerical 

problem of orthotropic plates major findings are listed as 

follows:                                                                                      

1. Finite difference method is a good tool to solve orthotropic 

plates                                                                                        

2. If the value of Poissonôs ratio increases this will decrease the 

value of deflection.                                                                    

3. The effect of increase in Poissonôs ratio has more effect on 

the bending moments in the   long direction of the plate 

(bending moments in x-direction).                                               

4. The values of deflections are decreased significantly with                         

increasing the length of fixation. 

5. The values of bending moment in y-direction are decreased           

significantly with increasing the length of fixation. 

6. When the number of elements is increased for rectangular 

orthotropic plate simply supported at all sides the values of 

deflection and bending moment increase until approximately reach 

to the exact solution, while when the number of elements for 

rectangular orthotropic plate fixed at all sides is increased the 

values of deflection and bending moment decrease until 

approximately reach to the exact solution.                           

7. The values of stresses in y-direction are decreased significantly 

with increasing the length of fixation. 
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òƢǂǄǁä 
       Ɠǈāïāǂ ƗơƑƓƞ ýǚƤ19-COVID  ÷Ɠõƿ ƓƮāƮƤā èƓƵƓõǀǃå ƴǒǆƞ èïƛƓƙ

 þǒǄƶƙǃå ûǒƕõƙ þƙ .þǃƓƶǃå ýāí ýǂ ǑƼ ƗǒǆǒǄƶƙǃå èƓƪƪâǆǃå ƴǒǆƞ èǀǄƹá éǒơ þǒǄƶƙǃå
ÿƵ  èƓƪƪâǆǃå þöƶǆ ƗöơǄǃå ǉîǋ Ǐǃã ýåðƙ Ǚ Ɠǒƕǒǃ ǑƼ ÿǂǃā ƗƽǄƙƤǆ ÿåíǄƕ ǑƼ íƶƕ

 Ɠƶǈǆā Ɠǈāïāǂ ßƓƕā ƗơƼƓǂǆǃ ƓǒǄƶǃå ƗǈƞǄǃå ÿǆ èƓǒƮāƙ èơƙ ƗǀǄƺǆ ƗǒǆǒǄƶƙǃå
ǙïƓƬƙǈ  Ɨƪåïí þƙǒ éǒơ ǑƽƮāǃå ǑǄǒǄơƙǃå Ɲǌǈǆǃå ǏǄƵ éơƕǃå åîǋ þāǀǒ .ñāïǒƽǃå

 Ɨǒƽǒǂā íƶƕ ÿƵ þǒǄƶƙǃå þƓöǈ èǀƕõ Ǒƙǃå ýāíǃå æïƓƞƙǃ èƿïõƙ Ǒƙǃå éāơƕǃå
ïåïǆƙƪå  ƴǆƞ þƙ .ƗǆðǕå ǉîǋ ǏǄƵ æǄƺƙǃå þƙ úǒǂā Ɠǈāïāǂ ƗơƑƓƞ ýö ǑƼ þǒǄƶƙǃå

å ăîǃå ǑǈāïƙǂǃǙå ÿƓǒƕƙƪǙå ûǒïõ ÿƵ èƓǈƓǒƕǃåñïåíǆǃå úíǌƙƪ   èƓƶǆƓƞǃåā
 ƗƮƓƤǃå  ǑƼ ăðƓƺǈƕ Ɨǈǒíǆ- ƴǆƞ íƶƕ .ëƓƞǈƕ íƶƕ ÿƵ þǒǄƶƙǃå þƓöǈ èǀƕõ Ǒƙǃå Ɠǒƕǒǃ

 ǑƑƓƮơǙå ýǒǄơƙǃå ƝǆƓǈïƕ þåíƤƙƪƓƕ ƓǌǄǒǄơƙ þƙ èƓǈƓǒƕǃåSpss ÿá ƝƑƓƙǈǃå èïǌöá .
èǈƓǂ Ɨƕïƞƙǃå  íāƞā ÿǆ þƹïǃƓƕ íƶƕ ÿƵ þǒǄƶƙǃå èǀƕõ Ǒƙǃå ƗƮƓƤǃå ñïåíǆǄǃ ƗơƞƓǈ

 ôƶƕ èƓƪåïíǃå ÿǆ ƗƮǄƤƙƪǆǃå èƓǒƮāƙǃå ôƶƕ éơƕǃå åîǋ þíǀǒ åïǒƤá .èƓƕāƶƮǃå
ƗǀƕƓƪǃå ƗƮƓƤǃå èƓƶǆƓƞǃåā ñïåíǆǃå ā ýāíǃå ôƶƕ æïƓƞƙā   íƶƕ ÿƵ þǒǄƶƙǃå îǒƽǈƙǃ

äïåāõǄǃ ýǒíƕ ýơ ýưƼƋǂ. 

Abstract 

    Education sector has been affected by COVID-19 pandemic and 

all the educational Institutions have been closed, not only in Libya 

https://www.unicef.org/press-releases/light-covid-19-crisis-un-officials-call-immediate-release-all-children-detention
mailto:Aisha.hamed@uob.edu.ly
mailto:Nadia.senussi@uob.edu.ly
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but also everywhere around the world. Most of the developed 

countries around the world have been immediately transitioned to 

remote learning fluently, on the other hand, there are 

other countries that are closing their educational institutions and 

facing the difficulty of transition to online learning just like Libya. 

The study used a descriptive analytical method through the review 

of the literature conducted on the experience of some countries and 

how they deal with the pandemic in saving education and using 

distance education as an alternative solution. Online questionnaires 

were then developed to collect the necessary data targeting 

the students, parents and teachers whose private school and 

university implemented distance education in Benghazi Libya. 

After data was collected, it was analysed using the SPSS statistical 

analysis software. The results showed that the experience went 

successful for private schools and universities that have applied the 

remote learning even if there were some difficulties. Finally this 

research provides a basis for the implementation of distance 

education as the best alternative Emergency solution, supporting 

the argument that learning need not be stopped, too in Libya. 

Keywords: Distance learning, online study, education, 

Coronavirus disease 2019 (COVID-19)  

Introduction  

    According to World Health Organization (WHO) Coronavirus 

disease 2019 (COVID-19) is ñan infection disease caused by a 

newly discovered coronavirusò (WHO, 2020) even though there 

was not any case recorded in the beginning of the second semester 

of the 2020 year (spring), the schools and the universities were 

closed. They were closed due to rapid exposure of the virus in the 

neighbouring countries and the country is not ready for this 
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situation. The learning process in Libya was totally stopped from 

the 14 of March 2020 by the recommendation of the Ministry of 

Education, until the time this paper was written June 12 (2020) to 

avoid the rapid spread of the virus but with no alternative solution 

while this closing is affecting millions of children and youth of 

Libyanôs student population.  

-Impact of coronavirus on education 

      Most countries of the world were affected by COVID-19. The 

Coronavirus crisis has a big Impact on the education sector; for 

instance, many universities and schools are closed and moved 

towards distance learning. However, education in Libya is based 

on traditional methods only and requires the students to attend the 

school classes every day, and have never used the e-learning tools 

before.  Therefore, to change the education system in the schools 

those were based on basic methodology like a traditional 

classroom (where teacher use books and blackboard) into remote 

learning that based on technology there are some aspects and 

challenges that should be considered like: Infrastructure Support, 

Staff Readiness, Student Accessibility,  (Wahab, A. 2020). During 

coronavirus distances learning has become part of the curriculum 

in many schools and universities (Plancher KD, Shanmugam JP, 

Petterson SC, 2020) worldwide and should be in Libya. 

 -Shift to online study and e-learning during the pandemic 

     How long will this pandemic be there and why should we 

immediately begin the transition to e-learning for no further waste 

of time? No one knows! The country needs a solution for this 

situation since no one knows for how long this situation will 

continue.  The traditional studying way is the used way in the 

education system with no support of technology. This made a big 
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hole in the education system when the pandemic occurred. Now it 

is the time that the country should use the technology to support 

the educational process which should be supported by the 

government to ensure its success. Libya is a low resource country 

not well prepared Or rather saying not ready yet to fully rely on 

online education for a full school year. Only one way can make 

this happen if the government completely supported distance 

education by providing full access to high network speed and 

supporting families who are unable to provide devices and 

equipment for studying online. ñDifferent countries worldwide 

have introduced various solutions during the pandemic to continue 

the education process. Online libraries, TV broadcasts, guidelines, 

resources, video lectures, online channels were introduced in 

at least 96 Countriesò (Basilaia, G. & Kvavadze, D. 2020). 

-Opportunities and Challenges  

      The new generations use technology very much and spend 

most of their time on smartphones, tablets and social media so itôs 

the government opportunities to support the use of technology in 

the learning process. The integration of technology into the 

education process has become a worldwide trend. Providing 

educational materials through the mobile devices of this generation 

is a very attractive method of learning more than the traditional 

way. ñThe use of mobile learning allows learning anytime, 

anyplace, and anywhere. Mobile Learning is an unavoidable 

alternative during COVID-19ò (Naciri, A., Baba, M. A., Achbani, 

A., & Kharbach, A. 2020). Moreover, the learning by using mobile 

devices can be effective and ñhelps students to develop 

technological skills, conversational skills, find answers to their 

questions, develop a sense of collaboration, and allow knowledge 

sharing ñ(Naciri, A.Baba, M. A, Achbani, A., & Kharbach, A. 
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2020). Today, most of the universities use what are called 

"learning management systems." In light of the Corona crisis 

experienced by the world; the majority of educational institutions 

have moved towards e-learning as a more appropriate alternative 

to ensure the continuity of the educational process. The use of 

online video chatting applications such as Zoom, Google, Meeting, 

and WebXmate has increased significantly in different parts of the 

world (Perez, S. 2020). According to Perez; the downloading of 

these programs reached 62 million times between 14-21 March 

2020 (Perez, S. 2020) that was, with the start of the movement 

bans in many countries. The use of many educational applications 

and programs have also Doubled as shown in figure (1). Such as 

Google Learning Case, Office 365 ǌ, Apple applications, 

evaluation service sites and interactive activities. According to the 

same site techcrunch.com  (Perez, S. 2020); IOS, Google software 

downloads increased by 45% in a week and the growth of 

downloading video conferencing apps has increased exponentially 

in different parts of the world as shown in (figure 2and 3). 

 

Figure.1.Downloading of business apps during COVID-19            

Pandemic (Perez, S. 2020) 

https://techcrunch.com/author/sarah-perez/
https://techcrunch.com/author/sarah-perez/
https://techcrunch.com/author/sarah-perez/
https://techcrunch.com/author/sarah-perez/
https://techcrunch.com/author/sarah-perez/
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Figure.2.Growth in downloading of video conferencing apps during the 

COVID-19   pandemic in (US, UK, France, and Germany)             

(Perez, S. 2020) 

 
Figure.3. Growth in downloading of video conferencing apps during the 

COVID-19   pandemic in (Spain and Italy) (Perez, S. 2020) 

    Despite the positives of the use of e-learning, is it a total 

alternative solution to the traditional methods and the extent of 

preparation for that? What are the challenges facing e-learning? 

https://techcrunch.com/author/sarah-perez/
https://techcrunch.com/author/sarah-perez/
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 E-learning challenges in light of the pandemic 

1 - Internet coverage and accessibility   

     Despite the widespread use of the Internet in the region, many 

countries have not previously tested the technologies offered by E-

learning.  According to the World meter elaboration of the latest 

United Nations data, the current population of Libya is 6,866,054 

as on Friday, June 12, 2020. ñThere were 5.10 million internet 

users in Libya in January 2020ò(Kemp, S.2020) as shown in figure 

(4). ñThe number of Internet users in Libya increased by 600 

thousand (+13%) between 2019 and 2020. Internet penetration in 

Libya stood at 75% in January 2020.ò(Kemp, S.2020).  Moreover; 

ñThere were 11.40 million mobile connections in Libya in January 

2020; the number of mobile connections in Libya in January 2020 

was equivalent to 167% of the total population.ò (Kemp, S.2020) 

as shown in figure 4. 

 
Figure.4.Total population of Libyan people and percentage of mobile 

internet and social media users in Libya (Kemp, S. 2020) 

     Even Though, the Statistics of Internet users in Libya are very 

promising that most Libyans can benefit from it in continuing the 
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educational process; Most of them are invoking the bad speed of 

the internet service and the high price of subscribing to the 

network. The numbers compared to the rest of the countries are 

good, but what is required is to take advantage of this growth in 

the number of users of the Internet and the country should work on 

building an electronic educational platform that is appropriate for 

the Libyan culture to take advantage of the Internet use and to 

communicate knowledge and support exist educational Platforms. 

In addition, when teachers and students have sufficient 

understanding to the types of online learning, then transferring to 

the remote learning in Libya  would be facilitated Types of online 

learning are: ñKnowledgebase, online support, asynchronous 

training, synchronous training, Hybrid trainingò(Basilaia, G, & 

Kvavadze, D. 2020) 

2 - Readiness of the teacher 

     The involving of the ICT in the education domain helps in 

enhancing lessons delivery and that because the technology 

supports staff members (teachers) in the lesson preparation and 

delivery. Though, some of the staff members at universities and 

schools willing to integrate the  ICT tools in their lessons 

especially during lectures and tutorials and some of them unwilling 

using technology because of different reasons one of them is the 

Confidence. The administration of the different tools and learning 

platforms could be the reason for the lack of confidence. 

Therefore, staff members also need to have the ability to use the 

ICT tools effectively to submit lessons in such a mode (Wahab, A. 

2020). Moreover, the Ministry of Education should look for 

teacherôs need to be supported technically, socially and morally so 

that they can effectively deliver online classes (Wahab, A. 2020). 
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This could be by setting up courses and workshops to develop the 

teaching staff to remain ready to use technology in education, 

especially in such circumstances. 

Opportunities for improvement 

    The current crisis has a major role in highlighting the role of 

smart education in saving time and preserving the environment not 

only in the educational process but also in various forms of life. In 

addition, it is playing a major role in changing educational 

roles between the student, teacher and parent, and the role of smart 

education in supporting and developing educational institutions. 

The remote learning environments promote supplemental learning 

experiences where students can interact, collaborate, and take 

ownership of their own learning at their own pace and 

time (Wahab, A. 2020). Moreover, in online classes can drive and 

monitor who receives web training, when, how many times, and in 

what succession. The online learning system can provide a 

satisfactory result, especially in the condition of higher education 

when educators manage time and implement smooth programming 

that helps to reduce their frustration while maximizing their 

productivity (Wahab, A. 2020). 

Related work  

      There are many studies touch on the same topic as this 

research. Be specifically on the topic of the transition to distance 

education as an alternative solution at present and dealt with it 

from different perspectives. These studies have varied between 

Arabic and others. In addition, this study will review a number of 

studies that have been used with reference to the most prominent 

features with a comment on it that includes aspects of agreement, 

difference and statement of the scientific gap addressed by the 

current study. We would like to point out that the studies that will 
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be reviewed came in the time period in which many countries were 

imposed a curfew between March and April 2020 and included a 

number of countries and regions, which indicates their temporal 

and geographical diversity. From those studies a study was done 

by Basilaia, G & Kvavadze, D, which was focusing on the 

transition of education in Georgia to distance education and how it 

was? The authors mentioned that ñthe capacities of the country and 

its population to continue the education process at the schools in 

the online form of distance Learningò.  This study was focused on 

the situation in general education in Georgia. The authors explain 

how the state of Georgia experience in distance learning was very 

successful through a case study that was conducted for some 

private schools that have successfully applied the system. Such an 

experiment should be able to encourage the country to 

immediately transfer to remote learning before losing more time. 

ñBased on the first-week statistics of the online teaching process at 

one of the private schools in Georgia, we can conclude that 

transition from the traditional to the online education systems at 

the school was Successful.ò (Basilaia, G., & Kvavadze, D. 2020). 

Moreover, the authors suggested ñeasy way to use Googleôs G 

Suite for education to make an addition to the existing school 

management system for video conferencingò (Basilaia, G., & 

Kvavadze, D.2020).  

     In another context and a different experience from one of the 

Arab countries, the Egyptian Ministry of Education took care of 

the problem of interactivity, and launched for this purpose Edmodo 

website.(Edmodo.org) This platform was launched in March 2020 

and the Ministry of Education was interested in providing a guide 

for student and teachers  in how to use  and  deal with the online 

platform, such as how to create classes and others.  The platform 
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allows students and teachers to communicate about lessons. The 

Libyan Ministry of Education should follow the example of the 

Egyptian Ministry of education and support distance education, not 

necessarily creating new educational platforms, but with the 

support of existing ones.   A Corona crisis would lead to a change 

in the way the world views distance education. Despite its 

disadvantages, which observers believe are only temporary and 

will be overcome in the future, distance education remains an 

alternative to traditional education in critical situations. 

     In addition, to the previous study there was another study that 

was done by Professors Seth C. Oranburg Assistant Professor 

of Law ñDistance Education in the Time of Coronavirus: Quick 

and Easy Strategies ñthe author provides some strategies for 

distance education in this time of coronavirus. The professor 

indicates  an introductory technology section for the teachers who 

are required now for shifting from traditional to remote education, 

and it provides easy steps to start quickly teaching 

online.  Moreover, the author clearly states that this study is not 

only useful for law school but for every school (Oranburg. 2020). 

Furthermore, there is another study in India that was done by Dr. 

Kavita Saxena (2020) "Coronavirus Accelerates Pace of Digital 

Education in India". This study pictured the experiences and 

government support shifting to remote learning by offering the 

cost of the education suitable to raise (Massive Open Online 

Courses) (MOOCs). However, the author has mentioned 

some challenges that Indian educational institutions are facing 

shifting their teaching to online learning platforms under the 

pandemic of coronavirus circumstance ñConverting teaching 

resources and material into digital formats in such a short time was 

a challenge. It was a difficult task to move the class of more than 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нмр 

 
 

50 students to the e-learning platform in the middle of the 

trimesterò (Saxena, K. 2020)  In addition, she laid some of the ICT 

tools that the educational institution used like  Google Hangouts, 

Skype, Adobe Connect, Zoom and directed some advice or tips 

that they learned from their experience of teaching online, one of 

them was ñ Create smaller groups for discussion/classroom 

activities by using appropriate features like Zoomôs Breakout 

Room, this will help the faculty to track studentsô participation in 

the assigned tasksò (Saxena, K. 2020). Moreover, she navigated 

students' experiences in learning online that divided into two 

trends, some of them found that learning online more interactive, 

empowering, comfort and increased their concentration in the 

course, on the other hand, some of the students found impediment 

on the speed and connectivity of the internet. The essence of this 

paper, after the encounter with some challenging of shifting into e-

learning, effectively using these digital tools that can create an 

interactive and enjoyable learning environment for both teachers 

and students (Saxena, K. 2020). After reviewing all these previous 

studies, we draw one important thing, which we fully support and 

agree with, that the government has a large and very effective role 

in supporting distance education, which is necessary to move 

toward it to preserve the remainder of the school year. 

 Data collection 

    The descriptive-analytical method was used and 

online questionnaires targeting 200 students, parents and Teachers 

as participants. The study was conducted on a group whose private 

school and universities implemented distance education. Some of 

them are International University of Medical Science, Harvest 

International School and Young Genius School were the 

first private university and schools that implement distance 
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education in Benghazi Libya. The participants 

were chosen randomly from those institutions. The sample was 

about 200 persons, including students, teachers, and 

Parents what concerns us in this study is the opinion of students 

and parents as shown in figure(5). The opinion of the parents is 

very important since this study focusing not only private 

universities but more on private schools. 

 

Figure.5. shows that most of the participants are student and parents 

    Data were collected using questionnaires that 

included  questions related to distance education, for instance but 

not Limited,  if it was the first experience for participants, if they 

have faced any difficulties, what kind of devices they have  used 

for distance learning, and finally if it was a successful experiment. 

The validity of the questionnaire was assessed in two ways face 

and content validity. Test-retest method and internal consistency 

were used for questionnaires reliability. Data was collected and 

analysed by SPSS 25 software. 
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Result and discussion 

      After exploring the different cases of how different countries 

driving their educational process during the COVID-19 pandemic, 

We are looking for rolling down the best and successful method 

that has been used so far in Different countries. Many countries, 

according to previous studies, have implemented the immediate 

and compulsory transition of distance education as an ideal 

solution to save the rest of the school year. The successful 

experiment in the actual transition to distance education was not 

only global, but there are local experiences. There are private 

schools and universities that have adopted distance education as an 

alternative solution, although the number is very limited and some 

of them have only finished the curriculum and the final Exams 

have not taken place yet, but it is a successful, relative, and close 

example for distance education as a temporary Solution.  The 

infrastructure is very weak. There is a weakness in the internet, 

blackouts, and a high price for internet service. All these are the 

reasons for the difficulties students facing in obtaining distance 

Education. Figure (6) shows that most of the participants were 

facing difficulty with distance learning Not only difficulty but also 

obvious from figure (7) that this is the first experience for most of 

the participants with distance education. On the other hand, despite 

the existence of difficulties, a very large percentage of respondents 

confirmed that the experience was very successful figure (8). 
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Figure.6. shows that most of the participants were facing difficulty 

 

 

Figure.7. shows that this is the first experience for most of the 

participants 
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Figure.8. shows distance learning went successful 

    Results confirm that the rapid transition to distance learning 

went successful as shown in figure (8). The experience and studies 

can be useful for other schools and universities with big support 

from the government. Quick and emergency transition to distance 

learning must be considered by the ministry of education to finish 

the school year. Because of the financial issues that the private 

schools are facing with their client's payments, they can follow 

their own methods of how to solve the problem of completing the 

school year due to the Pandemic even though by using a very 

simple ITC tool.  Nevertheless, public schools must be supported 

by the government with all Possibilities. The government must 

ensure the establishment of an electronic educational platform to 

support e-learning and support pre-existing educational platforms. 

Best example is the experience of the state of Georgia in the 

United States of America in the application of smart distance 

education in a record period during the crisis in Corona. Likewise, 

the need for concerted efforts of all sectors from private companies 

to provide support by providing computers for students and 
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provide software for all educational levels to facilitate the process 

of distance education, as happened in the United States of America 

where Microsoft and Google had a major role in the success of the 

educational process in these circumstances. Internet service 

providers have to improve services and obtain government 

support. The Internet can be made at the expense of the 

government when entering the online educational platform, as 

happened in some countries. Where the government should 

supported free browsing in the event of entering the electronic 

learning platform. 

     The government should improve the use of technology in 

education and distance education approach if it follows the 

guidelines that some  organizations represent in the time of 

pandemic such as the International Society for Technology in 

Education (ISTE) "these organizations published suggestions 

for  how to use remote education to benefit students during the 

COVID-19 pandemic."(Morgan. 2020) 

Conclusion and Recommendations 

     In Libya, COVID-19 pandemic and social distancing imposes 

educational institutions to close and stop face to face learning 

without alternative solutions until June 12 2020. Subsequently, 

they should roll down emergency remote teaching even by basic 

ICT tools.  At least the public schools should get support from the 

government, but the private schools had to find their way to 

continue the education process online. The world is changing and 

developing rapidly, and is being matched by a rapid development 

in technology. On the other hand, the Libyan government must 

keep pace with development and support distance education, not 

only for this pandemic, but for any emergency that may happen. 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   ннм 

 
 

Therefore, all students in different social classes can continuing 

learning and finish their degree on time that is why we 

recommended that:- 

-Higher education institutions and schools in Libya need to have 

requisite ICT Infrastructure to effectively deliver distance learning. 

-Teachers and students need appropriate guidelines for using 

technology to make the educational process more efficient and 

convenient. 

-The Ministry of Education needs to have basic ICT Infrastructure 

to effectively introduce online learning.  

-Universities and schools need to confer with internet dealer to 

help supply access to online learning for students as well as 

teachers for free or at least a cheaper rate. 

-The Ministry of Education must study and evaluate the experience 

of distance education, which was conducted by the International 

University of Medical Sciences and some private schools in 

preparation for transition to distance learning for the rest of the 

Libyan schools and universities.    

   More research needs to be done about applying distance learning 

and the future study would be the quality of the remote learning 

after the first experience to get an accurate result. Last but not least 

more research needed for distance education for people with 

special needs. 
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 СузЋϧЮϜϣуϡтϽЧϧЮϜ ϤϜ̭ϝЏУЮϜ сТ ϤϝКнгϯгЯЮ сϮнЮнϠнГЮϜ 

ϽгК Ϲгϳв еувцϜ ϼ ϝЋϧжϜ- ϤϝуЎϝтϽЮϜ бЃЦï  анЯЛЮϜ ϣуЯЪï  ϣтмϜϿЮϜ ϣЛвϝϮï ϝуϡуЮ 

 

 :сϠϽЛЮϜ ЉϷЯгЮϜ 

 Ǐǃå ïöǈǃå ÿǂǆǒ èåßƓưƽǃå ôƶƕ ǑƼ èƓƵāǆƞǆǄǃ úǒǈƮƙ Ǌǈå ǏǄƵ éơƕǃå åîǋ
 ƗǆƓƵ Ɠǒƞāǃāƕāõ ǏǄƵ Ɠǈƙǀǒïõ ǑƼ íǆƙƶǈ  .ƗǆƓƶǃå Ɨǒƞāǃāƕāõǃå Ɨǒǈƕǃå þåíƤƙƪƓƕ Ɨǒƕǒïǀƙǃå
 ûƕƪǆǃå Ǒƕǒïǀƙǃå ßƓưƽǃå Ǐǆƪǒ íǒíƞ ßƓưƼ íǒǃāƙǃ ƗǒƑƓǈƛ ƗƿǚƵ Ɨõƪåāƕ ƓǋâƓƬǈå þƙ

Ɨǀǒïõ Ǒǋā ÜƠƙƽǃå ýƕƿ Ɠǆ èƓƵāǆƞǆ ǏǄƵ íǆƙƶǒ ăîǃåā  ÜèƓǈƓǒƕǃå ýāơ ýǙíƙƪǚǃ Ɨƛǒíơ
 çƓǒơǃå èƓǀǒƕõƙ ǑƼ èǙƓƞǆǃå ÿǆ íǒíƶǃå ǑƼ ƓǆǒöƵ ƓơƓƞǈ íǒíƞǃå ßƓưƽǃå åîǋ ûǀơ íƿā
 üǃî Ǐǃå ƗƼƓưǗƓƕ ÜƗƼïƶǆǃå èƓƵāǆƞǆǃå ÿǆ ƗƽǄƙƤǆ ÷åāǈá Ơǒưāƙƕ Ɠǈǆƿ Ɠǆǂ ÜƗǒǄǆƶǃå

Ƥ ÿǆ ƗƼïƶǆ ƗƽǄƙƤǆ çíǒíƞ ûõƓǈǆ þåíƤƙƪƓƕ Ǒƕǒïǀƙǃå ßƓưƽǃå åîǋ Ɠǈðǒǆ ƓǈǈƎƼ ýǒƛǆƙ ýǚ
 üǃîā üǙāƕ ßƓưƽǃ þǒǆƶƙā Ɨƿí ïƛǂá ßƓưƽǃå åîǋ ÿå Ǐǃå ƓǈǄƮāƙā Üíǂâǆ ÿǒƶǆ þāǌƽǆ
 ǑƼ ƗưǆƓƹ èǈƓǂ Ǒƙǃåā  íāíơǃå ûõƓǈǆā ïƮƓǈƶǃå ôƶƕ íǒíơƙā úǒïƶƙ Ɠǈƶõƙƪå ƓǈǈǕ
 þƙǒ çíǃāǆǃå Ɠǒƞāǃāƕāõǃå óƑƓƮƤā þǒǋƓƽǆ ÿǙ çíǒƽǆ Ɨǆíǀǆǃå Ɨǒǈǀƙǃå ǉîǋ .üǙāƕ ßƓưƼ

ǒïöǈ ǏǄƵ Ɠǌǀǒƕõƙ ïƛǂá Ɨǒƞāǃāƕāõ èƓǀǒƕõƙǃ ýƓƞǆǃå Ơƙƽǒ åîǋā Ɨǒƕǒïǀƙǃå èƓƵāǆƞǆǃå Ɨ
 üǃî ÿǒǆƵíǆ óƑƓƮƤǃå ÿǆ íǒíƶǃå þǒíǀƙƕ Ɠǈǆƿ üǃî Ǐǃå ƗƼƓưã .ûƓǒƪǃå åîǋ ǑƼ

Ɨǒơǒưāƙǃå ƗǄƛǆǕå ÿǆ ïǒƛǂǃåā ÿǒǋåïƕǃƓƕ. 
 

mailto:entsaralamin77@gmail.com
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Abstract:  

              This paper can be viewed as a classification of sets in 

some approximation spaces using general topological structure. 

Our approach depends on a general topology generated by binary 

relation to generate new approximation space called Pre-

approximation space, which depends of pre-open sets and it is a 

recent approach for reasoning about data, this space has achieved a 

great success in many fields of real life applications. The different 

types of definability of sets are explained. In addition, we 

characterize the approximation spaces with different regions by 

representing certain concept of interest .The introduced technique 

is useful because the concepts and the properties of the generated 

topology are applied on rough set theory and this open the way for 

more topological applications in rough context. Several properties 

and examples are provided. 

Keywords: Lower approximation, Upper approximation, Rough 

sets, Definable sets, Pre-rough sets. 

1.Introduction:  

              In a classical set theory, a set is uniquely determined by 

its elements. In other words, it means that every element must be 

uniquely classified as belonging to the set or not. That is to say, the 

notion of a set is crisp (precise). On otherwise precise reasoning 

would be impossible. Rough set theory proposed by pawlak [9, 13] 

is an extension of set theory for the study of intelligent systems 

characterized by inexact, uncertain or insufficient information. 

Many researchers are interested to generalize this theory in many 

fields of applications [1, 2, 10, 11 and 12]. The topology induced 

by binary relations is used to generalize the basic rough set 

concepts. The suggested topological Structure open up the way for 
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classification of sets and applying rich amount of topological facts 

and methods in the process of granular Computing. 

         A new space of sets with a general relation which is 

introduced and studied by Entesar [3], this new space is 

approximation space through a pre-open sets which is studying by 

Abd-EL Monsef [5]. The study of pre-approximation space is 

deeper than the study of Pawlak space, because some elements in 

this space will be defined well, while these points was undefinable 

in Pawlak space. This paper is organized as follows:  In Section 2, 

we give basic concepts of Pawlak space. The concept of rough sets 

in topological approximation spaces will be discussed in Section 3. 

Section 4 is devoted to study the definability in general 

approximation spaces. The main goal of section 5 is to introduce 

classification of sets in pre-approximation spaces. The paper's 

conclusion is given in Section 6. 

2. Definable sets in Pawlak space: 

              Motivation for rough set theory has come from the need to 

represent sub sets of a universe in terms of equivalence classes of 

partition of the universe. The partition characterizes a topological 

space; called approximation space ὟȟὙȟ where Ὗ is a set called 

the universe and Ὑ is an equivalence relation [6, 9]. The 

equivalence classes of Ὑ are also known as the granules, 

elementary sets or blocks, we will use  

Ὑ ὼ  to denote the equivalence classes containing ὼ. 

         In the approximation Space, we consider two operators, the 

upper and the lower approximations of subset ὢ ṖὟ as follows: 

Ὑὢ  ὼɴ Ὗȡ Ὑ ᷊ ὢ  ᶮ ,  

Ὑὢ  ὼɴ  5ȡ Ὑ Ṗ ὢ  . 

Boundary, positive and negative regions  are also defined as 

follows: 
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ὄ ὢ  Ὑὢ  ὙὢȟὖὕὛὢ Ὑὢ,  

NEὋ ὢ  5 Ὑὢ. 

 Definition 2.1 Let ὟȟὙ be an approximation space, ὢṖὟ. 

Then: 

1-ὢ is a rough set with respect to Ὑ if and only if  Ὑ (ὢ) Í Ὑ(ὢ) 

Í ὢ. 

2-ὢ is R- definable (exact) set with respect to Ὑ if and only if  

 Ὑ (ὢ) = Ὑ(ὢ) = ὢ. 

From this definition, we can conclude immediate the following 

proposition. 

Proposition 2.1 Let ὟȟὙ   be an approximation space,   ὢ ṖὟ . 

Then: 

1- ὢ is a rough set with respect to Ὑ if and only if  ὄ ὢ Í ɲ 

2- ὢ is Ὑ - definable (exact) set with respect to Ὑ if and only if  

ὄ ὢ =  ɲ 

Corollary 2.1 Let ὟȟὙ   be an approximation space,  ὢ ṖὟ. 

Then: 

1- Ὑ (ὢ) and  Ὑ(ὢ) are definable (exact) sets. 

2- ὼ  is definable (exact) set. 

          The degree of completeness can be also characterized by the 

accuracy measure in which ȿὼȿ represents the cardinality of  ὢ  as 

follows:  ᶿ  ὢ  
  

 
 ȟ    ὢ  ɲ . 0bviously (o  ᶿ  ὢ 

1). 

Proposition 2.2 Let ὟȟὙ  be an approximation space, ὢṖὟ. 

Then: 

1- ὢ is Ὑ - definable (exact) set with respect to Ὑ if  ᶿ  ὢ 1. 

2- ὢ is rough set if (o  ᶿ  ὢ 1). 

Proof: It is obvious. 
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 Rough set can be also introduced using rough membership 

functions [9],  Namely    – (ὼ) = 
ȿ ᷊ ȿ

ȿ ȿ
ȟ   ὼɴ 5 Ȣ 

           Different values defines Boundary (o  – (ὼ) 1), 

Positive  

(– (ὼ)=1) and Negative ( – (ὼ) = o ) regions. The membership 

function is a kind of conditional probability and its value can be 

interpreted as a degree of certainty to which ὼ belongs to ὢ.  

3. Rough sets in topological spaces:  

           The reference space in rough set theory is the 

approximation space whose topology is generated by the 

equivalence classes of  Ὑ. This topology belongs to a special class 

known by clopen topology. In which every open set is closed. 

Clopen topology is called quasi-discrete topology. We will use 

topology, in other words, the "approximation space" is a 

topological space.  

Definition 3.1 A topological space [4] is a pair (Ὗȟ†) consisting of 

a set Ὗ and a family † of subsets of Ὗ satisfying the following 

Conditions: 

1) Ὗ  ɴ† and ɲ  †ɴ.   

2) †  is  closed under arbitrary union. 

3) † is  closed under finite intersection. 

The elements of  † are called points of the space and the subsets of 

Ὗ belonging to † are called open sets in the space and the 

complement of these sets are called close sets in the space, the 

family  † of open subsets of Ὗ is called a topology for Ὗ. 

 Definition 3.2  A family ‍ Ṗ †  is called a base for (Ὗȟ†) if every 

non-empty open subset of Ὗ can be represented as a union of 

subsets of ‍ . Clearly, a topological space can have many based. A 
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family S Ṗ ‍  is a sub base for (Ὗȟ†) if and only if the family of all 

finite intersections is a base for (Ὗȟ†).  

Definition 3.3 The interior of a subset ὃ ṖὟ:  

ὃ ὟὋṖὟȠὋ Ṗ! and Ὃis open }. Evidently, ὃ  is the union 

of all open subsets of Ὗ which containing in ὃ . Note that ὃ is open 

iff  ὃ = ὃ .  

Definition 3.4 ὃ ᷊ὊṖὟȠὃṖ Ὂ ὥὲὨ Ὂ Ὥί ὧὰέίὩὨ  is called 

the closure of  subset  ὃ ṖὟ.  Evidently, ὃ is the smallest closed 

subset of Ὗ which contains ὃ . Note that ὃ is closed iff  ὃ ὃ.  

And ὄὃ) = ὃ ὃ  is called the boundary of a subset ὃ ṖὟȢ  

From definition 2.1 and definition 3.3, we have the following 

proposition.  

Proposition 3.1 Let (Ὗȟ†) be a topological space ὢṖ Ὗ, let  ὢȟὢ  

and ὄὢ be closure, interior and boundary points respectively. 

Then: 

(i) ὢ is exact if  ὢ ὢ . Its clear that ὢ is exact iff   ὄὢ .ɲ  

(ii) ὢ is rough if  ὢ ὢ and so ὄὢ .ɲ 

Example 3.1 Let Ὗ ὥȟὦȟὧȟὨȟ  

 † ={Ὗ, ɲ,{a,b,c},{b,c,d},{d},{b,c}}. Then we get to ὢ

ὥȟὦȟὧ, ὢ Ὠ are exact sets. And  ὢ is rough setȟᶅ ὢ ɴ

 ὖὟȟ 

 ὢ ὢȟὢ ὢ.Where ὖὟ  is the power set of Ὗ. 

Proposition 3.2 If ʐ is the quasi-discrete topology, then 

Proposition 3.1 concedes with Pawlak space.  

Proof: In quasi-discrete space, every open set is closed and thus 

the base of † is a partition that yields an equivalence relation, 

which is basic tools in Pawlak space.  

Remark 3.1 If † is a general space, not quasi-discrete, then 
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 ὢ=ὢ  ὢ=ὢ is not generally true. The following example 

ensures this fact.  

Example 3.2 Let Ὗ = {1,2,3,4,5ȟ  ὢ ρȟςȟ 

†={ Ὗ, ɲ,{1,2},{2,3,4},{5},{2},{2,5},{1,2,3,4},{1,2,5},{2,3,4,5}}  

We have  ὢ = {1,2,3,4}, and ὢ  = {1,2}, then ὢ = ὢ , ὢ ὢ.  

According to remark 3.1 and example 3.2, our approach is a 

generalization of Pawlak approach.  

Remark 3.2 In Pawlak space, a subset ὢ ṖὟ has two possibilities; 

rough or exact. For general topological space, ὢṖὟ has the 

following types of definability:  

(i)- ὢ is totolly definable if ὢ is exact set ὢ ὢ ὢ . 

(ii) - ὢ is internally definable if   ὢ ὢȟὢ ὢ. 

(iii) - ὢ is externally definable if   ὢ ὢȟὢ ὢ. 

(iv)- ὢ is undefinable if   ὢ ὢȟὢ ὢ. 

Example 3.3 Let Ὗ ρȟςȟσȟτȟυȟὢ ρȟςȟσȟτȟὢ ρȟςȟ 

ὢ ρȟυȟ

ὢ ρȟσ,†

Ὗȟɲȟρȟςȟςȟσȟτȟυȟςȟρȟςȟσȟτȟρȟςȟυȟςȟσȟτȟυȟςȟυ}.  

and  then we get to ὢ is exact set , ὢ is internally definable set, 

ὢ is externally definable set , and ὢ is undefinable set . 

Proposition 3.3 If ὃ is an exact set in a topological space  (Ὗȟ†) 

and † Ṗ  † Ǯ, then ὃ is exact with respect to  † Ǯ. 

Proof: since ὄ  Ǯὃ Ṗ ὄ ὃ ὥὲὨ ὄ ὃ .ɲ Then ὄ  Ǯὃ  ɲ

and A is exact with respect to  † Ǯ. In other words, if A is †  exact 

then   

A is † ὧὰopen and consequently † Ǯ ὧὰέὴὩὲ. Hence A is † Ǯ

Ὡὼὥὧὸ. 

It is easy to have examples for a † `_exact set which is not † 

_exact.  
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Example 3.4  

Let Ὗ ὥȟὦȟὧȟὨȟ† Ǭ ὟȟɲȟὥȟὦȟὦȟὧȟὨȟὥȟὦ  and  

Ű = {Ὗ, ,ɲ {a}, {a,b}}, where † Ṗ † `. Then {a} and {b,c,d} are 

†̀_exact but not † _exact.  

The following proposition gives the condition for † `_exact sets to 

be  † _exact sets. 

Proposition 3.4 If ὟȟὙ is a space and † Ṗ † `, then each exact A 

in † ` is exact in † iff ὧὰA=ὧὰ ǬA.  

Proof:  If A is † `_exact then ὃ  ɴ† ` and ὧὰ ǬA =ὃ and ὧὰA =A, 

hence ὧὰA =ὧὰ ǬA.  

Conversely: if ὧὰA =ὧὰ ǬA and A is † `_exact. Then A is † _exact. 

 

           The topology † defines the equivalence relation Ὁ† on the 

power set ὖὟ  given by the condition: 

 ὢȟὣ ᶰὉ† ὭὪὪ ὢ ώὥὲὨ ὢ ὣ .             (σȢρ 

The equivalence Ὁ† can be defined in an alternative way:  

ὢȟὣ ᶰὉ† ὭὪὪ ὢ ώὥὲὨ ὦὢ ὦὣ.            (σȢς) 

Remark 3.3 Let Ὗ be a finite non-empty universal. Then the pair 

(ὟȟὉ†) is Pawlak approximation space, where Ὁ† is an 

equivalence relation on ὖὟ  and defined by (σȢρ or (σȢς). 

4- Definability of sets in a general approximation space  

              Our approach depends on the concept of after and fore 

sets. Let the non-empty set Ὗ, then the after set (resp. the fore) set 

of element ὼɴ Ὗ is the class ὼὙ ώɴ ὟȡὼὙώ (resp. Ὑὼ

ώɴ ὟȟώὙὼ, and the pair (ὟȟὙ) is called a general 

approximation space (GAS) where R is a binary general relation. 

Definition 4.1 Let (ὟȟὙ) be a GAS and ὢ Ṗ Ὗ. Then ὢ is called 

"after composed" (resp. afterï c composed) set if ὢ contains all 
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after (resp. fore) sets for all elements of its i.e., ὼᶅɴ ὢȟὼὙṖὢ 

(resp. ὙὼṖὢ). 

The class of all after (resp. after - c composed) sets in (ὟȟὙ) is 

defined by the class † ὢ Ṗ Ὗȡᶅὼɴ ὢ Ƞ ὼὙṖὢ ὶὩίὴȢ  †ᶻ

ὢ Ṗ Ὗȡᶅὼɴ ὢ ȠὙὼṖὢ . 

           Pawlak space can be considered as special case of general 

approximation space, which the class † in this case is coinciding 

with the class of composed sets in Pawlak space. 

Proposition 4.1 let ὟȟὙ be a GAS. Then the class † (respȢ†ᶻ) 

in ὟȟὙ  forms a topology on Ὗ. 

Proof: Obvious 

We have the following theorem, see [4] for more details. 

Theorem 4.1 Let ὟȟὙ be a GAS. Then  † is the complement 

topology of † zand vice versa. 

Definition 4.2 Let ὟȟὙ be a GAS and  ὢ Ṗ ὟȢ   ὢ is called Ὑ-

definable (exact) set in ὟȟὙ  if ὢ and ὢ  are after composed set. 

Otherwise, ὢ   is called   Ὑ -undefinable (rough) set. The lower 

(resp. the upper) approximation of any subset ὢ Ṗ Ὗ is  given by: 

Ὑὢ ᷾Ὃᶰ†ȡὋṖὢ ὶὩίὴȢὙὢ ᷊Ὄᶰ†ᶻȡὢṖὌ . 

 

           The boundary, the internal edge of ὢ and the external edge 

of ὢ regions are also defined as follows: 

The boundary set of ὢ is given by  ὄὢ Ὑὢ Ὑὢ . 

The internal edge of ὢ is given by  ὉὨ ὢ ὢ  Ὑὢ. 

The external edge of ὢ is  given by ὉὨ ὢ Ὑὢ ὢ. 

Remark 4.1 

1-It is easy to notice that the lower Ὑὢ (resp. the upper Ὑὢ) 

approximation of a subset ὢ in GAS ὟȟὙ   is exactly the interior 

ὢ  (resp. the closure ὢ) of ὢ  in the topology †. 
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2- It is clear that ὄὢ ὉὨ ὢ᷾ὉὨ ὢȢ 

3-The best lower (resp. upper) approximation of any subset is 

given when the internal (resp. the external) edge of its tends to 

empty set, that is: if ὉὨ ὢ    ɲ ὶὩίὴȢὉὨ ὢ ᶮȢ 

4- Ὑὢ ὶὩίὴȢὙὢ  is the largest after (resp. smallest after-c) 

composed set contained in ὢ (resp. contain ὢ). 

5- ὢ is after (resp. after-c) composed set iff  Ὑὢ  ὢ 

 ὶὩίὴȢὙὢ ὢ. 

 Remark 4.2   We can get the  approximation operators as follows: 

1-Get the family of after sets  ὼὙ  from the given relation  ὼὙ

ώɴ ὟȡὼὙώ   

2-Using the class of all after sets  ὼὙ as a sub-base Ὓ 

ὼὙȟὼɴ Ὗ   for the topology †   as shown in the following 

example. 

Example 4.1 let Ὗ πȟρȟςȟσȟτȟυȟέὙ ρὙ πȟρȟς,ςὙ

σὙ ςȟσ  ,τὙ σȟτ ȟυὙ υȢ Then the set  

Ὓ = πȟρȟςȟςȟσȟσȟτȟυ  is a sub base and  

‍ = πȟρȟςȟςȟσȟσȟτȟυȟςȟσȟɲ   is a base for the 

following topology  

† Ὗȟɲȟπȟρȟςȟςȟσȟσȟτȟυȟςȟσȟπȟρȟςȟσȟπȟρȟςȟσȟτȟ 

 πȟρȟςȟυ, ςȟσȟτȟςȟσȟυȟσȟτȟυȟςȟυȟσȟυȟςȟσȟτȟυ Ȣ  

ὒὩὸ ὢ πȟρȟςȟσȟὸὬὩὲ Ὑὢ ὢ πȟρȟςȟσȟὙὢ ὢ

πȟρȟςȟσȟτȟὛέ ὢ Ὥί ὶέόὫὬ ίὩὸȢ   ὖὕὛὢ πȟρȟςȟσȟὄὢ

τȟ.%Ὃ ὢ υ, ὉὨ ὢ   ɲ , ὉὨ ὢ τ.      

Definition 4.3 Let  ὟȟὙ be a GAS. Then the subset ὢ Ṗ Ὗ is 

said to be:  

(i)Totally-definable (exact) set if ὢ = Ὑὢ Ὑὢ 

ὭȢὩȢȟὄὢ ᶮ. 

(ii) Internally definable set if  ὢ = Ὑὢȟ such that  ὉὨ ὢ .ɲ 
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(iii) Externally-definable set if ὢ = Ὑὢȟ such that ὉὨ ὢ = ɲ. 

(iv) Undefinable or (rough) set if  ὢ  Ὑὢ Ὑὢ 

 ὭȢὩȢȟὄὢ ᶮ. 

Remark 4.3 In the above definition  ὄὢ  ɲin cases (ii), (iii).  

Example 4.2 In Example 4.1, ὉὨ ὢ  ɲ  ȟὉὨ ὢ τȢ So 

 ὢ  is internally-definable set, let ὣ σȟτȟυȟὡ τȟυ and 

Z={0,1,2,4},we have  ὣ is Totally-definable (exact) set, ȟὡ  is 

Externally-definable set and Z={0,1,2,4} is undefinable or (rough) 

set.  

Lemma 4.1 Let  ὟȟὙ  be a GAS and ὢ Ṗ Ὗ. Then: 

(i) X is internally definable set if and only if it is after composed 

set.  

(ii) X is externally definable set if and only if it is after-c 

composed set.  

Proof: Obvious. 

Proposition 4.2 Let  ὟȟὙ  be a GAS and ὢ Ṗ Ὗ. Then: 

 (i) ὢ is exact set if and only if ὢ is internally and externally 

definable set.  

(ii) ὢ is rough set if and only if ὢ is neither internally nor 

externally definable set.  

Proof: By Lemma 4.1, the proof is obvious. 

Remark 4.4  From the above proposition and lemma, we have:  

(i) ὢ is exact iff it is after and after-c composed set.  

(ii) ὢ is rough iff it is neither after composed nor after-c composed 

set.  

 

              By considering † of a GASὟȟὙ , forms a topology on 

U, then we can reformulate Definition 3.1 by a topological view as 

follow: 

 Definition 4.4 Let  ὟȟὙ be a GAS with a topology † on Ὗ, 
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  ὢṖὟ. Then: 

(i) ὢ is said to be internally (resp. externally, totally) definable set 

if ὢ is    open (resp. closed, clopen) set in†. 

(ii) ὢ is said to be R-undefinable (rough) set if ὢ neither open nor 

closed set in †. 

Remark 4.5 According to Definition 3.2, we have seen how the 

topology represents the magic box for definability of sets. Thus, 

the collection of open and closed sets represents the golden tools to 

measure exactness or the roughness of sets 

5. Classification of sets in pre-approximation space 

 In [3] has been introduced the new concept of pre-

approximation space, which based on the class of pre-open sets 

and deal with general binary relations. This new space based on 

topological operators. 

We have the following definitions, see [3,5] for more details. 

Definition 5.1 Let (Ὗ, †) be a topological space. The subset ὢṖὟ 

is called pre-open if ὢṖὭὲὸὧὰὢ   . The complement of a pre-

open set is called pre-closed, the family of all pre-open sets of 

(Ὗ, †) is denoted by ὖ(Ὗ, † and the family of all pre-closed sets 

of 5ȟ† is denoted by ὖ(Ὗ, †). 

Definition 5.2 Let Ὗ be a finite nonempty universal. Then the pair 

ὟȟὙ    is called a pre-approximation space, where Ὑ  is a 

general relation referes as a subbase for topology, † and used to 

generates a class of pre-open sets ὖ(Ὗ, †). 

Pre-rough classification 

Definition 5.3  Since for any ὢṖὟ, we have 

Ὥὲὸὢ ṖὴȢὭὲὸὢ ṖὢṖὴȢὧὰὢ Ṗὧὰὢ.     (υȢρ) 

and based on the lower (interior) and upper (closure) 

approximation, also pre-interior and pre-closure. The universe Ὗ se 
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can be divided into 12 regions with respect to any  ὢ ṖὟ as 

follows: 

 

 (1) The internal Edg of ὢ  : 

ὉὨὢ ὢ Ὥὲὸὢ. 

 (2) The pre-internal Edg of ὢ : 

ὖὶὩȢὉὨὢ ὢ ὴȢὭὲὸὢ. 

 

 

 

 

 
From (1) and (2) observe that we can be written (1) as: 

))int()int(.()(Ed pre.)(Ed XXpXX -= 8 . 

(3) The external Edg of ὢ  :   XXX -= )(cl)(Ed . 

 (4) The pre-external Edg of  ὢ:  XXpX -= )(cl.)(Ed.pre . 

Also, we can be written (3) as: 

))(cl.)(cl()(Edgpre.)(Edg XpXXX -= 8
. 

(5) The boundary of ὢ  : )int()(cl)( XXXB -= . 

 (6) The pre-boundary of ὢ: )int(.)(cl.)(. XpXpXBp -= . 

(7) The exterior of ὢ  : )(cl)( XUXex -= . 

 (8) The pre-exterior of ὢ: )(cl.)(. XpUXexp -= . 

 (9) )int(.)(cl XpX - . 

(10) )int()(cl. XXp - . 

(11) )int()(i. XXntp - . 

(12) )(cl.)(cl XpX - . 
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Remark 5.1: As shown in Figure (5.1). The study of pre-

approximation space is deeper than the study of approximation 

space and generalization for it. Because of the elements of the 

region (11) will be defined well in ὢ, while these points was 

undefinable in Pawlak approximation space. In addition, the 

elements in (12) is not belong to ὢ, while these elements was not 

well defined in Pawlek space. In our study, we replace the 

boundary of ὢ  (5) by Pre-boundary of ὢ (6). Also, we extend 

exterior of ὢ (7) by pre-exterior of ὢ (8). 

Proposition 5.1 For every ὢṖὟ, we have: 

(i) )(.)int(.)(cl. XBpXpXp 8= . 

(ii) )(Ed.)(Ed.)(. XpXpXBp 8= . 

Remark 5.2 For every subset ὢṖὟ, we have: )()(. XBXBp Ë  

and )(.)( XexpXex Ë . 

           As an approximations space, we can define the pre-lower 

and pre- upper approximations (respectively) as follows: 

Definition 5.4 [3] let ὟȟὙ  be a pre-approximation space, the 

pre- lower and pre-upper approximations of a non-empty subset X 

of Ὗ is defined as: 

 0( ) { ( , ) ; }pR X P U Xm t m= Í Ì
 

 
( ) { ( , ), }P cR X N P U X Nt= Í Ì

 
 Its obviously, one can see the pre-lower and pre-upper 

approximations are pre-interior and pre-closure of any set as 

shown in Figure (5.2). 
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Definition 5.5 The pre-boundary of ὢ is denoted by ὖȢὄὢ is 

given by
( ) ( ) ( )ppp b X R X R XÖ = -

. 

 Properties of this new space has been established and 

studied by Entesar (see[3]). 

          From the relation (υȢρ) and definition 5.2, we have the 

following theorem.  

Theorem 5.1 Let ὟȟὙ     be a pre-approximation space, ὢṖὟ 

we have: Ὑὢ ṖὙ ὢ ṖὢṖὙ ὢ ṖὙὢ. 

Proof:  Ὑὢ ᷾Ὃᶰ†ȡὋṖὢ Ṗ  ᷾ Ὃ  ɴὖ 5ȟʐȟὋṖὢ

Ὑ ὢ Ṗὢ , that is Ὑὢ ṖὙ ὢ ṖὢȢ!ÌÓÏȟὙὢ ᷊

Ὄᶰ†ᶻȡὢṖὌ  ṗ ᷊  Ὄᶰὖ5ȟʐȡὢṖὌ Ὑ ὢ ṗ  ὢȢ 

So  Ὑὢ ṖὙ ὢ ṖὢṖ Ὑ ὢ ṖὙὢȢ         

Definition 5.6 Let ὟȟὙ     be a pre-approximation space, and let 

ὢṖὟ, then we define pre-boundary of   as follows:  

)()()(. XRXRXBp pp -= . 

Definition 5.7  Pre-strong membership and pre-weak membership 
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 Let  ὟȟὙ     be a pre-approximation space and ὢṖὟ, 

then there are memberships pp ÍÍ ,  call them pre-strong 

membership and pre-weak membership respectively which defined 

by:  

(i) Xx pÍ iff )(XRx pÍ ,  where Xx pÍ  means x  surely belongs to  

X . 

(ii)  Xx pÍ  iff )(XRx pÍ ,  where Xx pÍ  means x  possibly belongs 

to  X . 

Remark 5.3 According to above definition, the pre-lower and pre-

upper approximation can be written to: 

}:{)( XxXxXR pp ÍÍ=  and }:{)( XxXxXR pp ÍÍ= . 

Remark 5.4 If XxÍ  then Xx pÍ  and Xx pÍ  implies XxÍ but 

the converse is not true in general as it can be seen by following 

example. 

Example 5.1 Let { }dcbaU ,,,=  and R is defined as 

{} { }cbRbaRa ,, == Then the topology which associated with 

this relation is { }},,{},,{},{,, cbacbaU Å=t . If 

{ }dcaX ,,= ,we have Ὑὢ ὥȟὙὢ Ὗ  , 

{ }dcaXRp ,,)( =  and { }dcaXRp ,,)( = .Then Xc pÍ   but 

XcÎ , while,  XbÍ  and  Xb pÍ/ . 

Pre-rough sets: 

Definition 5.8 Let ὟȟὙ  be a pre-approximation space, ὢṖὟ.  

Then: 

 1- ὢ  is called -pR definable ( pre- exact)  whenever 

)()( XRXR pp = . 

2-  ὢ is a pre- rough  whenever )()( XRXR pp ¸ . 
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Remark 5.5 It is easy to notice that the pre-lower Ὑ ὢ (resp. the 

pre-upper Ὑ ὢ) approximation of a subset ὢ in pre-

approximation space ὟȟὙ   is exactly the pre-interior ὴȢὭὲὸὢ 

(resp. the pre-closure  ὴȢὧὰὢ) of ὢ  in the topology †. 

Definition 5.9 Let ),( pRU  be a pre-approximation space, UX Ì  

then: 

 (i) X  is a pre- exact if  )(cl.)int(. XpXp = . 

(ii) X  is a pre- rough if  )(cl.)int(. XpXp =/ . 

Proposition 5.2 Let ),( pRU  be a pre-approximation space,

UX Ì  then:  

1) X  is called -pR definable iff Å=)(. Xbp  

2)  ὢ is a pre- rough whenever Å̧)(. Xbp  . 

Corollary 5.1 Let ),( pRU be an a pre-approximation space,  

 ὢ ṖὟ. Then: Ὑ ὢ and upper Ὑ ὢ are  definable (exact) sets. 

Example 5.2  In an example 2.1; }.,{ dcaX =  is a pre- exact , 

},{ baY=  is a pre- rough set . 

Proposition 5.3 Every indiscrete approximation space is a quasi-

discrete pre-approximation space. 

Proof: Obvious. 

Proposition 5.4 Let ),( pRU  be a pre-approximation space, then: 

(i)  Every exact set in U  is pre-exact. 

(ii) Every pre-rough set in U  is rough. 

Proof: Obvious. 

From Proposition 5.4 and Corollary 5.1, we have: 

Corollary 5.2 Let ),( pRU be a pre-approximation space,  ὢ ṖὟ. 

Then: Ὑ ὢ and Ὑ ὢ are  pre-definable (pre-exact) sets. 
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Remark 5.6 In above proposition, the converse need not be true as 

it can be seen by the following example. 

Example 5.3 In an example 2.1, if },,{ dcaX = , }{)( aXR =   and 

UXR =)(  then ὢ is a rough set but )(},,{)( XRdcaXR pp ==  

which means that X  is not a pre- rough, (X  is a pre- exact). 

Example 5.4 In an indiscrete spaceU , for every UX Ë , we have  

XX =)(cl    and Å=)int(X  which means that X  is a rough set , 

but )(cl.)int(. XpXXp == , then ὢ is not a pre- rough set (X  is a 

pre-exact ) 

Definition 5.10:  Let ὟȟὙ   be a pre-approximation space, ὢṖὟ. 

Then the pre-positive region of ὢ is denoted by ὖὕὛ(ὢ) and 

defined by ὖὕὛ(ὢ) =  Ὑ ὢȢ Also the pre-negative region of ὢ is 

denoted by ὔὉὋ(ὢ), and defined by ὔὉὋ(ὢ) =ὟīὙ (ὢ). 

Proposition 5.5 Let ὟȟὙ   be a pre-approximation space, ὢṖὟ. 

Then the following statements are true: 

1-ὖȢὄ ὢ Ṗ ὄὢȢ 

2- ὔὉὋ (ὢ) Ṗ ὔὉὋ(ὢ). 

Proof: 1- ὖȢὄ ὢ  = Ὑ (ὢ) ī Ὑ ὢṖ Ὑ (ὢ) ī Ὑ(ὢ) Ṗ Ὑ(ὢ) ī 

Ὑ(ὢ) = B (ὢ). 

2- Since  Ὑ ((ὢ) Ṗ Ὑ (ὢ)  ὟīὙ (ὢ) ṖὟī Ὑ  (ὢ) and 

ὔὉὋ (ὢ)=Ὗī Ὑ(ὢ) ṖὟī Ὑ  (ὢ) = ὔὉὋ (ὢ), then 

 ὔὉὋ (ὢ) Ṗ ὔὉὋ (ὢ). 

Remark 5.7  We can get the pre-approximation operators by 

following the steps in remark 4.2, after that is found the pre-open 

sets from the topology †   to get the family ὖ(Ὗ, † as follows: 

Example 5.5 Let Ὗ = {ὥ, ὦ, ὧ, Ὠ}, and Ὑ be a general relation 

where: 
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Ὑ = {(ὥ, ὥ), (ὥ, ὧ), (ὧ, ὦ), (ὧ, ὧ), (ὧ, Ὠ), (Ὠ, ὦ), (Ὠ, Ὠ)}, then 

Ὓ={{ὥ,ὧ},{ὦ,ὧ,Ὠ},{ὦ,Ὠ}}, † ={Ὗ, ,{ὥ,ὧ},{ὦ,ὧ,Ὠ},{ὦ,Ὠ},{ὧ}}. 

ὖ(Ὗ, † ={Ὗ, ,{ὦ,Ὠ},{ὦ,ὧ},{ὥ,ὧ},{ὦ},{ὧ},{Ὠ},{ὧ,Ὠ},{ὥ,ὦ,ὧ},  

{ὦ,ὧ,Ὠ}},  

 ὖ(Ὗ, †)= 

{Ὗ, ,{ὥ,ὧ},{ὥ,Ὠ},{ὦ,Ὠ},{ὥ,ὧ,Ὠ},{ὥ,ὦ,Ὠ},{ὥ,ὦ,ὧ},{ὥ,ὦ},{Ὠ},{ὥ}}.  

If ὢ={ὥ,ὧ,Ὠ} then Ὑ (ὢ)={ὥ,ὧ}ᵼ Ὑ ὢ)={ὥ,ὧ,Ὠ}, Ὑ (ὢ) =Ὗ  

 Ὑ (ὢ)=Ὗ. Also, ὖȢὄὢ ὦṖ ὄὢ ὦȟὨȢ 

Definition 5.11 Let ὟȟὙ   be a pre-approximation space, ὢṖὟ 

Then the pre accuracy of ὢ is denoted by –(ὢ) and defined by: 

 –(ὢ) =
ȿ  ȿ

, where | Ὑ (ὢ) |Í . 

Proposition 5.6 Let ὟȟὙ   be a pre-approximation space, ὢṖὟ. 

Then: (ὢ) Ò  –(ὢ). 

Proof: Obvious. 

Example 5.6 Using the same general relation as in (Example 5.4) 

If ὢ= {a, c, Ὠ}, then  –ὢ  
 

ȿ ȿ
  and –(ὢ) = 

ȿ  ȿ
  . 

Thus (ὢ) Ò  –(ὢ). 

            Original rough membership function is defined using 

equivalence classes. It was extended to topological spaces 

[3,7,8,11,12], namely, If † is a topology on a finite set ὢṖὟ, where 

its base is ‍, then the rough membership function is ‘ ὼ

  
ȿ᷊ ᷊ ȿ

ȿ᷊ ȿ 
 ȟ ὼɴὢ, where ὄὼ is any member of ‍ containing ὼ . 

 

         We introduce the following definition for a pre-rough 

membership function to express ὖȢὄὢȟὖὕὛ (ὢ),  ὔὉὋ (ὢ), for 

a subset ὢṖὟ. 

Definition 5.12 Let ὟȟὙ   be a pre-approximation space, ὢṖὟ. 

Then the pre-rough membership function on Ὗ is: 
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‘ ὼ:  [0,1], and it is defined by 

‘ ὼ = 
ρȟ                   ÉÆ ρɴ " 8
ÍÉÎ" 8ȟ        ÏÔÈÅÒ×ÉÓÅ

,        ύὬὩὶὩ  

 " 8) = {
ȿ᷊ ȿ

ȿȿ
  :  ὄ Ὥί ὥ ὖre-έὴὩὲ ίὩὸ, ὼɴὄ}.  

Definition 5.13 The pre-rough membership function may be used 

to define pre-approximations and pre-boundary region of a set, as 

shown below: 

Ὑ ὢ ={ { ὼɴὟ: ‘ ὼ)=1},   Ὑ (ὢ)={ὼɴὟ: : ‘ ὼ) >0}, 

ὖȢὄὢ ={ὼɴὟ: 0 <  ‘ ὼ <1}. 

Definition 5.14 Let ὟȟὙ   be a pre-approximation space, ὢṖὟ. 

Then we have:- 

 ὖὕὛ (ὢ)  = {ὼɴὟ: ‘ ὼ =1}. 

ὔὉὋ (ὢ) = {ὼɴὟ: ‘ ὼ=0}. 

 ὖȢὄὢ= {ὼɴὟȡ ‘ ὼ<1}. 

Example 5.7 Let Ὗ={ὥ,ὦ,c,Ὠ } , Ὑ={(ὧ,ὧ),(ὦ,ὦ),(ὦ,Ὠ)}, 

Ὓ={{ὧ},{ὦ,Ὠ}}, So  † ={Ὗ, ,{ὧ},{ὦ,Ὠ},{ὦ,ὧ,Ὠ}}. If ὢ= {ὥ,b,c}, 

then we get ‘ ὥ=1,  ‘  (ὦ) = 1,  ‘  (ὧ) = 1, ‘  (Ὠ) = 0.  

From pre-membership function, we get Ὑ ὢ={ὥ,ὦ,ὧ},  

 Ὑ (ὢ )={ὥ,ὦ,ὧ}, ὖȢὦὢ  = , ὖὕὛ (ὢ)  ={ὥ,ὦ,ὧ}, ὔὉὋ (ὢ) 

={Ὠ}.  

Thus, ὢ is a ὖre-ὨὩὪὭὲὥὦὰὩ (ὖre-Ὡὼὥὧὸ) set. 

Proposition 5.8 In every pre-approximation space ),( pRU  the 

following hold: 

(i)  The intersection (union) of two exact sets is exact. 

(ii)  The complement of an exact set is an exact. 

(iii)The difference between two exact sets is an exact 

Proof: Using the properties of clopen sets, the proof is obvious.          

Proposition 5.7 is not satisfied in the case of pre-exact sets. We can 

see that in the following example. 
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Example 5.8 In an Example 5.1, the set { }dcaX ,,=  and 

{ }dbaY ,,=  are pre-exact sets, while { }daYX ,=1  is not pre-

exact.  It is pre-rough set. 

 Definition: 5.15 Let  ),( pRU  be a pre-approximation space. Then 

 ὢ ṖὟ is said to be:  

(i) Totally pre-definable (exact) set if ὢ = Ὑ ὢ  Ὑ 8  

 ὭȢὩȢȟ0Ȣὄὢ ᶮ. 

(ii) Internally pre- definable set if  ὢ = Ὑ ὢȟ such 

that  0ȢὉὨ ὢ .ɲ 

(iii) Externally pre-definable set if ὢ = Ὑ 8 ȟ such that 

ὖȢὉὈ ὢ = ɲ. 

(iv) pre-Undefinable or (pre-rough) set if  ὢ  Ὑ ὢ  Ὑ 8  

ὭȢὩȢȟ0Ȣὦὢ ᶮ 

6. Conclusion:  

             In this paper, we initiated a topological structure based on 

a binary relation to classification of sets in generalization of 

approximation spaces that open the way to more topological 

applications in rough set context and help in formalizing many 

application. In addition, using pre-approximation space, we can 

obtain (12) dissimilar granules of the universe of discourse. Our 

approach is the largest granulation based on pre-open sets in 

topological spaces. Some important concepts and properties of 

Pawlak rough sets and rough membership function are generalized, 

we have seen how the topology represent the magic box for 

definability of sets and the golden tools to measure exactness or 

the roughness of sets 

 

. 
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Abstract 

  In this paper  reviews the  researches  into the impact weather 

condition on solar Photovoltaic output , which are have direct 

influence to reduce of electric power which produced by PV cells . 

And there are many reasons impact on PV output such of dust 

deposition, temperature and clouds, furthermore, display influence 

of solar radiation variation on solar PV system. It was used a 

Matlab/SIMULINK to find the results achieved.                              

òƢǂǄǁä 
Ǆǃ ïíƮǆǂ ƗǒƪǆƬǃå ƓǒǚƤǄǃ çïǒƕǂǃå Ɨǒǆǋǖǃ åïöǈ þƓǆƙǋǚǃā úǒöǈǃåā ííƞƙǆǃå ƗƿƓõ

 ǑǄƵ õƪƕǆ ëïƬ ǑƼ ƗǒƪǆƬǃå ƓǒǚƤǃå Ɨƿïāǃå ǉîǋ ýāƓǈƙƙ ïíƮǆǃå åîǋ ǑǄƵ íǒåðƙǆǃå
 þƛ ƓǌƙƓǈāǂǆā Ɠǌƕǒǂïƙǃå çíƬ ÿǆ ƗǒƪǆƬǃå ƓǒǚƤǃå ǑǄƵ Ɨǒāƞǃå ýǆåāƶǃå ïǒƛƋƙ ǑǄƵ ðǂïƙ

 ǑǄƵ Ɠǌǃǚö ïǒƛƋƙā æơƪǃå Ɨǂïơ ïǒƛƋƙ ǑǄƵ üǃîǂ ƓǒǚƤǃå ǑǄƵ õƿƓƪǃå ÷ƓƶƬǗå
ýǂƓƬǆǃå ǉîǋ ǑǄƵ æǄƺƙǃå Ɨǒƽǒǂā ǑƪǆƬǃå Ơõƪǆǃå,  ƗǒǄǆƶǃå ƗƕïƞƙǃƓƕ üǃî Ơǒưāƙā

        .æǚƙƓǆǃå ƝǆƓǈïƕ þåíƤƙƪƓƕā 

1. INTRODUCTION  

One of the most desirable outcomes from modern science and 

engineering is developing a clean and renewable energy. 

mailto:sedegmb1@gmail.com
mailto:a.elghodban41@gmail.com
mailto:a.elghodban41@gmail.com
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Photovoltaic energy is a promising upcoming energy resources, 

one of the main important reasons behind its popularity is pollution 

free. add to that the solar energy is one of the most promising 

energy resources in the word now. However, there are many 

problems can be facing these renewable-energy sources (solar PV) 

which are from the weather such as cloud moving, temperature and 

effects of solar radiation variation and other problems. 

 

2. Solar Panels (PV) 

    Solar panels contain an array of closely interconnected solar 

cells. Solar cells are typically semiconductor devices. solar panels 

(PV) is compound from [1]                                                                

¶ PV cell ï thin, semiconductor wafer that converts sunlight 

to DC current. 

¶ PV module ï series and parallel cell circuits sealed in a 

protective laminate. 

¶ PV panel ï two or more modules assembled as a pre-wired, 

field-installable unit. 

¶ PV array ï complete it power-generating unit that consists 

of the required number of modules/panels. 

 

Components of Solar PV Systems 

1. PV Array 

2. Battery charge controller 

3. Combination of charger and inverter 

4. Back-up generator 

5. DC and AC load 

Figure (1) explains Installation method of work solar PV systems.  

[1].                                                                                                       
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Figure (1) method of work solar PV systems. 

3. cloud moving on Solar PV Output: 

    The functioning of solar PV is impacted by temperature, solar 

irradiance, shading and array configuration. Wholly or partially 

Shade can be caused by obstructions such as moving clouds, 

chimneys, trees, or nearby buildings. The situation is of special 

interest in case of big PV installations such as those used in 

distributed power generation systems. Under partly shaded 

conditions, the photovoltaic characteristics get more complex with 

more than one peak. Yet, it is very crucial to understand and 

predict them in order to draw out the maximum possible power. [2]  

 To understand affect the shading of PV system should be know  

the equivalent circuit model for a PV cell without shading which is 

consists of a real diode in parallel with an ideal current source and 

for a more realistic representation to the equivalent circuit we can 

add resistance in parallel to give effect of leakage current (RP) and 

resistance at the series to give effect of internal ohm's resistance 
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(RS) and as with any diode, there is an associated capacitance [3], 

so the equivalent circuit of  PV system is as in the figure (2) 

below.                                                                                                  

 
Figure (2) equivalent circuit of  PV system 

 

However, this capacitance is relatively small, so the effects on the 

output can often be neglected. So the equivalent equation [4] and 

circuit of  PV system current is as the following in the figure (3): 

( )q v IRs V IRS
Ipv Isc Io 1 1

KT RP

è ø+ +
= - - - ­é ù

ê ú
 

 
Figure (3) equivalent circuit of  PV system current 

 

With a shadowed module degrades the performance of the entire 

array and drops the voltage from Voltage (V) to different voltage 

(DV)  ̪The equations explain that. [4,5] 
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( ) ( )
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       »

V remaining Vn I RP RS

where Vn V n n

V V V remaining

V V n n I Rp Rs

V n I RP RS

dV V n IRP Since RR RS

= - - +

- = -

D =

= - - + +

= + +

º + ­

­

­
 

The voltage drop problem in shaded cells could be corrected by 

adding a bypass diode across each cell. So a shaded cell 

experiences a drop as current is diverted through the parallel and 

series resistances.                                                                                

A bypass diodes can mitigate the effects of shadows but they do 

not solve the issue completely. The following curve Figure (4) 

explain the effect of shading one cell in an n-cell module, no 

shading and affect bypass diode at shaded [4,5,6].                            

      

 

Figure (4) explain the effect of shading one cell 

4. Solar Radiation Variation on solar PV system: 

  With no pollutant emission, Photovoltaic cells convert sunlight 

directly to electricity. In fact, when sunlight hits the cell, the 

photons are absorbed by the semiconductor atoms, freeing 
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electrons from the negative layer. This free electron finds its path 

through an external circuit toward the positive layer                        

 resulting in an electric current from the positive layer to the   

negative one.                                                                                       

For calculates the PV cell photocurrent which depends on the 

radiation as in Equation number (2) below and By using the 

MATLAB/SIMULINK model of the this equation. [7,8,9] as in 

the figure (5) below:                                                                     

( )
ß

Iph Isc Ki T 298 5
1000

è ø= + - ­ê ú  

Ki=0.0017 A/.C is the cell's short circuit current temperature 

coefficient. 

ß are the solar radiation (W/m2) 

   

 

Figure (5) Iph Matlab/SIMULINK, subsystem for varying solar 

radiation. 

5. Impacts of cloud moving and Solar Radiation Variation 

on Solar PV Output 

  To know the effect of radiation and clouds on solar PV system, it 

is used the following equipment, which consists of system for 

solar PV, a bypass diodes with daystar-meter of measurement 
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radiation. It consists of a rheostat ,two digital multi-meters of 

measurement Current and Voltage, Watt-meter of Measurement 

Power and measurement cloud motion by (Develop a program 

that simulates the passage of clouds) as in the following figure (6) 

explain that and from the following table (1) shows the results 

obtained from previous experience. 

 

 

Figure (6) Practical circuit components 

Table (1) the results obtained from previous experience. 

 

Here the MATLAB-based modeling and simulation scheme are 

used to estimate the I-V, P-I and PïV characteristics of a 

solar 

radiation(mW/sq.cm) 

Max 

Voltage  

(V) 

Max 

Current (A) 

Max 

Power  

(W) 

100 (1 sun) 16.9 3.3 55.77 

80 16.6 2.5 41.5 

60 15.4 2.1 32.34 

40 15 1.24 18.6 

20 16.4 0.6 9.84 
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photovoltaic array under different cases due to partial shading. It 

can also be used for acquiring and assessing new maximum power 

point tracking methods, especially for partially shaded conditions. 

Moreover, it can be used as a means to study the effects of shading 

patterns on PV panel shaving dissimilar forms. It is followed that, 

for a set number of PV modules, the array configuration (refers to 

the number of series and parallel connections) importantly bears 

on the maximum usable power under partially shaded conditions.    

We assume that solar PV with number of cell in one case is under 

full sun and get shadowed partially in the other cases S= (100, 80, 

60, 40, 20) mW/sq.cm.                                                                       

  Figures (7), (8), (9) shows the simulation results which will be 

discussed in the next section                                                               

 

 
fig 7: Effect of partial shading on I-P characteristics of a single PV 

module 
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Fig8: Effect of partial shading on PV characteristics of a single PV 

module. 

 
Fig 9: Effect of partial shading on I-V characteristics of a single PV 

module and different solar radiations. 

 

6. Result discussion 

 From experience and curved, can be finding following: 

¶ In the table shown the solar  radiation was  

 S = (100, 80, 60, 40, 20) mW/sq.cm respectively  

¶ From the figures above can be clearly seen  the relationship 

between  V-I , V-P & I-P curves. 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нрс 

 
 

¶ Figure (7) shows that the short circuit current (i.e. maximum 

current) generated by a solar cell or module is directly 

proportional to the solar irradiance with short circuit current 

level increasing as irradiance increases. 

¶ The output voltage is also dependent on irradiance and 

increases slightly as irradiance increases which can be seen 

in figure (8). 

¶ We can get the maximum power in each case by multiplying 

the maximum voltage in the fig (7) with maximum current 

in fig (8):       *  6P max V max I max= ­  

   1  6.9 * 3.3 55.77P max w= =  

¶ From table (1) it can be see the results obtained with this 

model for different amounts of radiation,  the Max Current 

has decrease from  0.6A to 3.3A  when the solar radiation 

increased from 20mW/sq.cm to100mW/sq.cm and power 

increase from 9.84W to about 55.77W.  

 

7. Conclusions and comment: 

1) The measurements find that rapid cloud movement on solar PV 

system decrease their maximum power output from full power 

to about one-third of full power in approximately five seconds, 

which cause the problem of voltage flicker on distribution 

feeders. 

2) The most severe condition in PV generation is encountered 

when sudden passage of a cloud bank sweeps the entire PV 

generator, resulting in large power.  This condition can be 

further deteriorated if complete covering of PV arrays is 

associated with a sudden sharp change to load demand. 

3) Cloud movement on solar PV system Lead to a change in the 

value and direction of the power on sub transmission and 
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transmission may result in overloaded or under loaded lines. 

This lines and equipment may cause physical damage, and 

shorten equipment life. Because the Power relaying devices 

intended to allow one directional power flow may be falsely 

triggered. Under loaded lines may give cause for unacceptable 

voltage flickering or loss of service to the load. If the changes 

are rapid and significant, the utility may have difficulty 

adjusting to the changes in a timely fashion. These results are 

accompanied by high operating and productive costs for the 

utility to maintain its regulatory capacity. 

4) To solve the effects of the shadows problem, we can use bypass 

diodes that increase the value of the electric current by using 

alternating current paths but do not completely solve the 

problem. so we can used small motors to control the direction of 

the solar panels. 
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:ЉϷЯгЮϜ 

 дϒ ϝлжϝЫвϓϠ пϧЮϜ ϣтнЏЛЮϜ ϤыЊнгЮϜ иϝϡІϜ пЯК ϣугЯЛЮϜ ϣЦϼнЮϜ иϻк пТ ϿуЪϽϧЮϜ бϧт

 м ϣуЃгЇЮϜ ϝтыϷЮϜ Эϫв ϤϝЧуϡГϧЮϜ ев ϹтϹЛЮϜ пТ  ϣтнЏК ϽуПЮϜ ϤыЊнгЮϜ иϝϡІϜ ϱтϿϦ

ЮϜ ϤϝϡЪϽгЮϜ ев ИнзЮϜ Ϝϻк дъ ЩЮϺ м ϤϜϽϧЂмϿжϜϽϧЮϜ м ̭нЏЯЮ ϣϫКϝϡЮϜ ϣуϚϝзϫЮϜ ϤϝвϝгЋ

 м ϢϽуПЊ ϢнϯТ ϣЦϝА м ϣуЮϝК ϣужнЮ Ϣ̭ϝУЪ м пЮϝК ϼϜϽЧϧЂϜ м ϣжмϽв ЩЯϧгт ϣтнЏЛЮϜ

 ϣЦϼнЮϜ иϻк пТ аϹϷϧЃгЮϜ ϟЪϽгЮϜ .ϣтнЏК ϽуПЮϜ ϝлϦϽуЗзϠ ϣжϼϝЧв ЭЦϜ ϣтϸϝЋϧЦϜ ϣУЯЫϦ

в ϣЧϧЇгЮϜ ϤϝϡЪϽгЮϜ ϹϲϜ нк ев ϢϹуϮ ϣуϚнЎ м ϣужмϽϧЫЮϜ ЉϚϝЋ϶ ϽлДϒ еуТнуϫЮϜ е

 м ϣуϯЃУзϡЮϜ ФнУЮϜ ϣЛІъϜ) ϣуϚнЏЮϜ ϣЧтϽГЮϜ м ϣуϠϽлЫЮϜ ϣЧтϽГЮϝϠ Ϣϼϝϡϧ϶ϒ Ьы϶

 ϹзК ЈϝЋϧвϜ ϣгЦ  м ϣЯтнА ϣГϠϜϽϧв ϣЯЃЯЂ йЮ (ϽгЮнϡЮϜ) ϝϡЪϽв пГКϜ ϩуϲ (ϣуϚнЏЮϜ

жнгЮϜ Ьϝϲ пТ ϣϧЮϝϳϠ ϣжϼϝЧв ϢϽуПЊ ϢнϯТ ϣЦϝА м пЮϝК пϮнв ЬнА ϣуЯгК ЭϡЦ )Ͻувн

 ϹжϝϠ м ϕТϝЫϧЮϜ ϹжϝϠ еуϠ ϣТϝЃгЮϜ ЭЯЧт м ϟЪϽгЮϜ пТ ̭ϜнϧЮъϜ ϣϮϼϸ ев ЭЯЧт Ϝϻк м (ϢϽгЯϡЮϜ

 ϤϝЧуϡГϧЮϜ пТ ϤϝϡЪϽгЮϜ ев ИнзЮϜ Ϝϻк аϜϹϷϧЂϒ ϣужϝЫвϒ пГЛт ϝгв (ϢнϯТ ϣЦϝА) ЭуЊнϧЮϜ

.иыКϒ ϝкϽЪϺ ХϠϝЃЮϜ 

ABSTRACT:  

The research in this Paper is focused on creating organic materials that 

can match the inorganic semiconductors in terms of performance and 

stability. A new thiophene derivatives -2-(2.3-dihydro-7-(2,3-

dihydro-[1,4]diselenino[2,3-c]thiophen-7-yl)-[1,4]diselenino[2,3-

c] thiophene-5-carboxamido)-4-methylpentanoic acid have been 

characterized by absorption spectroscopy and cyclic voltammetry. 

The processes were made with H2O and sodium phosphate 

(Na3PO4) as supporting electrolyte), at scan rate of 0.1 Vs
ī1

 on a 

glassy carbon working electrode Ag wire reference electrode and 

mailto:Saadeldinlamin@yahoo.co.uk
mailto:S.taher@tu.edu.ly
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Pt counter electrode. The absorption maximum for the monomer 

was appeared two peaks at 265 and 345 nm, which corresponds to 

a ˊ-ˊ* transition from the conjugated material, the monomer was 

grown successfully on the electrode surface throughout repetitive 

cycling and shown polymer has ( ɚmax ) peak at 690nm indicative 

the extension of conjugated chain length in the polymer than the 

monomer. 

Key-words: Thiophene derivatives, conjugated materials, 

electronic and electrochemical properties.  

INTRODUCTION  

An incorporation of extra oxidation and reduction active 

components into conjugated materials is an attractive purpose for 

several reasons. The treatment of the parent polymerôs energy gap 

is one key advantage for device applications.
1
 Polythiophene and 

its derivates have been studied widely for their use in several 

applications, such as electroluminescence,
 2, 3

 photovoltaics,
 4, 5

 

field effect transistors
6
, electrochromics

7,8,9 
and sensors

10,11,12
. The 

electronic properties of thiophene derivatives depend on the 

effective conjugation length along the polymer chains. Organic 

conjugated compounds are able to exhibit semiconducting 

behavior as they have delocalised ˊ-electrons take place at all the 

conjugated double bonds and this allows them to exhibit electro 

activity in the main chain of the polymer.
13,14

 Polyethylene-3,4-

dioxythiophene (PEDOT) and poly3,4-ethylenedithiothiophene 

(PEDTT) are considered one of the most famous polythiophene 

derivatives used for device applications, owing to its outstanding 

hole injection properties, high oxidation stability and 

conductivity
15,16

. PEDOT has exposed lower oxidation potential 

and tiny energy gap than PEDTT because of an increase in the 

number of sulfur atoms in the polymer chain of PEDTT, which can 
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be caused a distortion interring conjugation
17,18

. An increase the 

degree of planarity and higher oxidation stability have been shown 

in Poly (3,4-ethylenediselena thiophene (PEDST) comparing to 

PEDTT owing to Stronger inter chain contacts between Se atoms. 

The electrochemical and optical properties of PEDST have 

revealed an agreement with PEDOT.
19

 The syntheses of the 

polythiophene can be achieved by electropolymerisation to produce 

polyaromatic conjugated materials. The material can be grown 

anodically through the oxidation of the monomer. The advantages of 

electropolymerisation include growth without a catalyst and the ability to 

control the film thickness. The formation of a polythiophene chain is 

achieved through the combination of thiophene cation radicals.
13,20

 This 

paper talk about compound contains bis EDST units attached with 

carboxamido)-4-methylpentanoic acid. The chemical structure of 

this compound is illustrated in Figure 1.  

O

N
H

O

OH
S

SeSe

S

Se Se
2

 

Figure1. Chemical structure of 2-(2,3-dihydro-7-(2,3-dihydro-

[1,4]diselenino[2,3-c] thiophen-7-yl)-[1,4]diselenino[2,3-c]thiophene-5-

carboxamido)-4-methylpentanoic acid  

EXPERIMENTAL  

1- Materials: 

Ethylenediselena thiophene (EDST) was used as analyte 

(Monomer) at a concentration of ca. 10
-4

 M. Fc/Fc
+
 redox couple 

as an internal standard. H2O and sodium phosphate (Na3PO4) as 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нсн 

 
 

supporting electrolyte). All solutions were degassed (Ar) during a 

reduction experiment. 

2- Equipments and Cells 

Cyclic Voltammetry (CV) is a technique commonly used to measure the 

redox properties of materials, the materials can be measured in solution 

or solid state. Cyclic voltammetry measurements were achieved by using 

bio analytical system voltametric analyzer CV-50W. The 

electrochemical cells consisted of three electrodes: a platinum 

working electrode, a platinum wire counter electrode and a silver 

wire as the reference electrode.  Electronic absorption spectra were 

recorded at room temperature on a JENWAY 7310 UV/vis 

spectrophotometer.   

RESULT AND DISCUSSIONS 

The electronic absorption spectrum of monomer was recorded in 

H2O and is shown in Figure 2.    
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Figure 2. UV-V is spectra of the monomer measured 
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The spectrum of the monomer gives two main peaks at 265 and 

345 nm. The first peak in this monomer is attributed to a ˊ -ˊ* 

transition, while the peaks at 342 nm in this monomer is assigned 

to the conjugated system.  

Electropolymerisation this compound was achieved through 

repetitive cycling over the first oxidation peak of the monomer, 

consequently the polymer was grown between  0 to +1.1 V 

referenced to Fc/Fc
+ 

 To determine the HOMO and LUMO energy 

levels and then the electrochemical HOMO-LUMO gap, by subtracting 

the onset of the first oxidation and reduction waves from the HOMO of 

ferrocene (-4.8 eV). The growth of the polymer was monitored 

through the increase in current with each cycle and the 

development of a new peak at lower potential as showed in Figure 

3.  
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Figure 3. Polymer growth process using glassy carbon working electrode 

(Ag) wire reference electrode and (Pt) counter electrode 
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The electrochemical behavior of the polymer was analyzed by 

cyclic voltammetry. The polymer shows irreversible oxidation 

peaks at +0.36 V. The oxidation will be the removal of an electron 

from EDST group to forming a radical cation. The reduction of the 

polymer showed an irreversible peak at -2.29 V, which was 

attributed to the reduction of the attached unit. Both the oxidation 

and reduction cycles of the polymer are shown in Figures 4 and 5. 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

-2

0

2

4

6

8

10

12

C
ur

re
nt

 / 
mA

Potential / V 

 

Figure 4. Oxidation Process of the polymer  
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Figure 5. Reduction process of the polymer  
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The optical band gap of the polymer was determined by growing 

the polymer onto a piece of ITO-coated glass slide, the film of the 

polymer has shown higher stability on the slide rather than Pt 

working electrode surface. The polymer was grown by cycling 

between 0 and +0.79V vs. Fc/Fc
+
 (500 segments) then de-doped 

between -0.6 and -0.2 V. The spectrum shows an absorption 

maxima peak of 690 nm, which corresponds to red shift 

(bathochromic shift) for the ́-ˊ* transition when compared to the 

monomer (342nm). The absorption spectrum for this polymer is 

shown in Figure.6.  
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Figure 6.Solid state absorption spectrum of the polymer on ITO-coated 

glass  

The optical band gaps of the polymer and monomer were calculated from 

the onsets of the longest wavelength absorption peaks. The data for all 

the absorption maxima and the optical band gap values are summarized 

in Table 1. The optical HOMO-LUMO gap of the monomer is 2.7 eV, 

while the optical band gap of the polymer is 1.47 eV. This also supports 

the assumption that the monomer of this compound has inferior 

conjugation chain compared to its polymer.   
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Table 1 Optical absorption data for monomer and the Polymer 

 Main absorption peak / nm Optical band gap / eV 

Monomer 345 2.7 

Polymer 690 1.47 

CONCLUSION 

The aim at this paper was to analyze compound using two 

techniques; cyclic voltammetery, and UV-V is spectroscopy to 

calculate and determine properties such as the oxidation and 

reduction potentials of the monomer and polymer and changes in 

absorption spectra through p- and n-doping. In conclusion the bis 

EDST units attached to carboxamido-4-methylpentanoic acid have 

been prepared and successfully electropolymerised when coated on 

to an Indium Tin Oxide (ITO) covered glass slide yielding a 

polymer with absorption maxima peak of (690 nm). The monomer 

of this compound has displayed a lower absorption maxima peak 

(345 nm) and higher optical HOMO-LUMO gap (2.7 eV) compared 

to its polymer (690 nm) (1.47 eV) respectively, due to the 

extension of conjugated length along the polymer chain. 
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òƢǂǄǁä 
 ïǒƹā ƗǃƓƶƼ ïǒƹ ƗǆƑƓǀǃå ǑǈƓƕǆǃå ýƶƞ ǑƼ þǋƓƪƙ íƿ ăïåïơǃå ñƓƕƙơǙå ƗǄǂƬǆ ÿå
 èƿāǃå ǑƼ õǀƼ ñǒǃ ïǒƕǂ ýǂƬƕ þåíƤƙƪǚǃ ƓǌƙǒǄǋå íǀƙƽƙƪ ƓǌǈƋƼ ǑǃƓƙǃƓƕ ā ÿǂƪǄǃ ƗơǃƓƮ

 Ɠǆǈå ā ïưƓơǃå ýāơ ƗƿƓõǃå ÿǆ åïǒƕǂ åßðƞ ǑǈƓƕǆǃå üǄǌƙƪƙ éǒơ Üýƕǀƙƪǆǃå ǑƼ Ɠưǒå
 Ǒƙǃå ā æǒïǀǃå ýƕǀƙƪǆǃå ǑƼ ǑǈƓƕǆǃå þöƶǆ  úƪǖǃ .ƗƑƼíƙǃå ā íǒïƕƙǃå ôåïƹå ǑƼ þǃƓƶǃå
 Ɠǌǂǚǌƙƪå ïƓƕƙƵǙå ïöǈƕ îƤǙå ÿāí ýƶƽǃƓƕ ƓǋâƓǈƕ þƙ íƿ ƗǆíƓǀǃå íāǀƶǃå ǑƼ ƗǆƑƓƿ ÿāǂƙƪ

å ǏǄƵ ǑƕǄƪǃå ƓǋïǒƛƋƙ ā ƗƿƓõǄǃ ƗǒǈƓǂǆå ïƼāƙ ßåïưƤǃå āǈƓǈǃå Ɨǒǈǀƙ ÿå .ƗƑǒƕǃå ā ÿƓǂƪǃ
  üǃîā ƗǆåíƙƪǙå ûǒǀơƙ āơǈ Ɠǋïǒāõƙǃ ƓǌǒǄƵ ïǒƛƋƙǃå ā ƗǆƑƓǀǃå ǑǈƓƕǆǃå ßåíå ÿǒƪơƙ
 ƴƿāƙǆǃå ÿǆ .ýưƼå çíāƞƕ ƗǒǄƤåí ƗƑǒƕ ïǒƼāƙǃ ā ƗǒǄƕǀƙƪǆǃå ƗǒƑǒƕǃå ýǂƓƬǆǃå ÿǆ ýǒǄǀƙǄǃ

 Ɠǒƞāǃāǈǂƙ èƓǀǒƕõƙ ā èƓƞƙǈǆ ā íåāǆ þǋƓƪƙ ÿå ÿǆ ƗƑǒƕǃå ƗǒƓǆơ ǑƼ ïǒƕǂ ýǂƬƕ āǈƓǈǃå
 Ɨƿïāǃå ǉîǋ ÿã .ăïåïơǃå ñƓƕƙơǙå èåðƓƹ ýǒǄǀƙ ā ƗƿƓõǃå ā þƓƤǃå íåāǆǃå ïǒƼāƙ ýǚƤ
 ǑǈƓƕǆǄǃ āǈƓǈǃå Ɠǒƞāǃāǈǂƙ ƓǋïƼāƙ ÿå ÿǂǆǒ Ǒƙǃå èƓǀǒƕõƙǃå ā èƓǒǈƓǂǆǙå ôïƵ Ǒǃå úíǌƙ

 ïíǃå ÿǆ úíǌǃå ûǒǀơƙ ýƞå ÿǆ .ƗƑǒƕǄǃ ƗƿåíƮ ïƛǂå ƓǌǄƶƞǃ ƗǆƑƓǀǃå éƓơƕǃå ûïõƙ Ɨƪå
 Ɠǒƞāǃāǈǂƙ èƓǀǒƕõƙ ÿå .ýƓƞǆǃå åîǋ ǑƼ ƗǄƮǃå èåî ƗǀƕƓƪǃå Ɨǒïöǈǃå èƓƪåïíǃå ôƶƕ Ǒǃå
 ƗǆƑƓǀǃå ǑǈƓƕǆǃå ǑƼ çíƑƓƼ ïƛǂå Ǒǋ ýƕ Üçíǒíƞǃå èåßƓƬǈǙå ǑƼ çíǒƽǆ õǀƼ èƪǒǃ āǈƓǈǃå

Ɠǌƙǆåíƙƪå ǑƼ ïƬƓƕǆ ïǒƹ āå ïƬƓƕǆ ýǂƬƕ þǋƓƪƙƪ ǑǃƓƙǃƓƕ ā ýƶƽǃƓƕ  æƙïƙǒ ÿå ÿāí ā
î ǏǄƵ.Ǌƪƽǈ ǏǈƕǆǄǃ ïåïưã ăå üǃ 

:ƕǐƟƑƗƻǄǁä çƑǄǂǀǁä ǑǈƓƕǆǃå  ƗǆåíƙƪǙå ÜāǈƓǈǃå Ɨǒǈǀƙ ÜāǈƓǈǃå íåāǆ ÜƗǆƑƓǀǃå. 

mailto:salwa.yousef@uob.edu.ly
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ABSTRACT  

The problem of global warming is likely to make the buildings 

increasingly inefficient, and uninhabitable, not only in the present 

time, but also in the future, as a significant part of global energy is 

consumed by buildings for cooling and heating purposes. 

Unfortunately, most of the buildings that will be exist in the 

coming decades are already built without taking into account their 

energy consumption in addition to their impact on the inhabitant 

and the environment. Green Nanotechnology offers potential to 

improve existing building performance and influence their 

development toward sustainability to prevent future environmental 

problems and provide better indoor quality. Nano technologies, 

materials, products, and applications are anticipated to contribute 

impressively to environmental protection by saving crude 

materials, energy as well as by decreasing greenhouse gases.  

 This paper intends to address the possibilities and applications 

offered by nanotechnology for existing building to make them 

more environmentally friendly. In order to achieve the study aim 

the researcher will consult relevant literatures in the field. 

Nanotechnology applications are not only extremely useful in new 

constructions but also more beneficial in existing buildings which 

wil l directly or indirectly contribute to its sustainability without 

invasive intervention and consequent damage to the building itself. 

 

KEYWORDS: Existing buildings, nanomaterials, nanotechnology, 

sustainability.  

1. INTRODUCTION:  

The prefix "Nano comes from a Greek word Nanos which means 

Dwarf ñextremely smallò. So, nanotechnology is the science and 

technology of small things that are less than 100nm in size [One 

nanometer is 10-9 meters long].  Nanomaterials have significant 

different features than same materials on large scale, therefore, 

unlimited potentials for improved structures, materials and 
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equipment. Nanotechnology has many benefits in the resources 

saving. It provides in the production stages opportunities to reduce 

the use of materials that have a large environmental footprint by 

replacing them with other materials have fewer effects and 

therefore the most efficient use of raw materials. The revolution of 

Nanotechnology is not only bringing significant developments in 

the performance, energy efficiency, and sustainability of new 

buildings but also has a major influence in improving existing 

building. Sustainable environmental design standards are easy to 

implement in the design of new constructions but are difficult to 

apply to building that already exist, although, it is no longer 

difficult after the invention of nanotechnology. 

2. Applications of Appropriate Nanotechnology for the 

Sustainable Development of Existing Buildings 

Since the last decades, the global market of nanomaterials has 

raised rabidly. Nanotechnology is expected to be a mature industry 

by 2025 (Helal, 2016). The applications of nanotechnology in 

today's construction is more related to green 

design.Using nanoparticles to typical building materials can result 

in stronger, more durable, self-healing, heatinsulating, 

air purification, fire-resistant, and easier to clean products. Nano 

materials also improve the durability and performance of 

construction components, safety and energy efficiency of the 

buildings as well as providing increased living comfort. The line 

chart below shows the dramatic growth of Nano technology 

market.  
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Figure1. Growth of nanotechnology market since 1970 

Nanotechnology can alter the nature of existing building and its 

relationship with users and environment.  At this stage we are 

going to illustrate some building materials and technologies that 

could be used on existing buildings to improve their efficiency of 

performance.  

1- Air purification  

The internal environment in the building is one of the elements 

that must be characterized by a high level of quality to achieve the 

appropriate level of comfort for the occupants. So it should be free 

of any contaminants, whether dust, bacteria or odors. The level of 

humidity and temperature also greatly affect the performance of 

the users. Many factors that affect indoor air quality, including the 

environment surrounding the building, building construction 

techniques and sources of pollution such as building materials, 

furnishing and activities inside and outside the building. The 

shortage of indoor air quality because of harmful organic 

molecules leads eventually to the symptoms of sick buildings 

syndrome or buildings related illness. An important number of 
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Nano-engineered materials and products have been emerged in 

order to purify and improve the indoor air. These products are vary 

and differ in how they work such as:  

1-1 Paint protection system ,nanowood and nanostone 

Paint protection system, nanowood and nanostone relay on the idea 

of using mixture of nanomaterial which can be painted, sprayed, 

rolled or in case of smaller objects they can be sunk into solution. 

The product is environmentally friendly. So, alcohols or vo;atic  

organic compounds (VOCs) are not released during application, as 

well as suitable for all surfaces such as floors, furniture and walls. 

  

Figure2. Nanostone and naowood applications, 

1-2 Photocatalysis  nanotechnology for the development of  

filters equipment's 

According to Son Le, et al, (2015), There are many traditional 

methods for air pollution treatment such as adsorption, separation 

or using chemical disinfectants, but they have the same weakness, 

pollutants just move from one place to another without being 

thoroughly resolved or there is the potential formation of by-

products toxic for human health. 

 Lately, the photocatalytic pollution treatment method using 

nano-TiO2 (titanium dioxide) material has been discovered and is 
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considered as a breakthrough solution. "Nanostructured titanium 

dioxide has been widely researched for application towards the 

photocatalytic treatment of purification of water and air, ñself-

cleaningò and uperhydrophilic coatings for surfaces, and dye-

sensitised voltaic cells". (Byrne, et al, 2006) 

Titanium dioxide when being irradiated with ultraviolet (UV) 

light destroys chemical. Compounds as well as bacterial cells to 

form CO2 and H2O. Table (1) presents a comparesion between 

tradional purification systems with photocatalyst method. 

Table 1.  Purification technologies comparison 

 

  HEPA
1
 

ES 

Filter
2
 

Ozone UV
3
 

Minus-

Ion 
Photocatalyst 

Mold  Good Normal Good Good Normal Excellent 

Germs Excellent Normal Good Good Normal Excellent 

Virus  Normal Normal Normal Normal Normal Excellent 

Dust Mite Excellent Good Normal Normal Normal Normal 

Toxicant Normal Normal Good Good Normal Excellent 

Odor Normal Normal Good Normal Good Excellent 

Smoke Good Good Good Normal Excellent Good 

VOCs Normal Normal Good Good Normal Excellent 

Allergen Good Good Good Normal Excellent Excellent 

Note: 1
 High Efficiency Particulate Air Filters 

2
 Electrostatic Filters 

3
 Ultraviolet 
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1-3Photocatalytic activity of nanostructured coating  

More energy is require by Current air-cleaning technologies , but a 

promising new solution is being developed. Window glass with 

nanostructured coating based on titanium dioxide TiO2 uses 

sunlight energy to  destroy organic pollutants from indoor air by 

passing it between the inner panes of the window in a process 

called photocatalysis. 

"Recently, pavement blocks of titanium-dioxide-impregnated 

cement have been used to mitigate air pollution from outdoor 

pollution in cities"( Stefanov, 2015). Figue 3 illustrates the 

Working mechanism of TiO2- coated window glass. 

 

 

 

 

 

Figure 3. Windows with nanostructured coatings can cure 'sick' 

buildings. 

 

2- Nano Insulation Materials for Energy Efficient Buildings 

A considerable fraction of the total energy is consumed by 

building and, consequently have a large potential for conservation. 

For this reason, mankind are forced to think seriously about 

reducing the energy usage wherever possible. According to the 
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World Meteorological Organization (WMO) "buildings represent 

the largest energy-consuming sector with nearly 40% of global 

electricity consumed, and therefore, they are also responsible for 

about36% of global carbon emissions (CO2), mainly because of 

inefficient thermal insulation  systems." For existing buildings, 

renovation has a high priority in many countries, because these 

buildings represent a high proportion of energy consumption and 

they will be present for decades to come. Several studies have 

shown that the best way to reduce the energy consumption in 

buildings remains the reduction of heat losses through the 

envelope" (Ibrahim & Biwole, 2015). 

The design and construction of building envelopes traditionally 

involve the use of multiple layers of different materials to achieve 

a number of functionalities , including strength , light filtering , 

thermal insulations , sound insulations , weather resistance and 

architectural appearance (Lalbakhsh, E. & shirazpour, P., 2011). 

Reduction in heat losses through the envelope by thermal 

insulation materials  is an ideal ways to decrease the annual energy 

demand of buildings for heating and cooling purposes.                   

"Nanotechnology promises to make thermal insulation more 

efficient, less reliant on non-renewable resources as an important 

strategy on the pathway to green buildings.The application of nano 

insulation materials to limit the wall thickness is one of the 

greatest potential energy-saving characteristics for the existing 

buildings" (Boģiĺ, 2015). 

Nanotechnology-based thermal insulation materials generally have 

a better thermal insulation quality than traditional materials. They 

have a higher heat transfer resistance than traditional thermal 

insulation materials. U-value (Thermal transmittance) can be 
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reduced by nanotechnology-based materials such as  EPS 

Graphite, aerogel insulations, vacuum insulation panels which 

have a lower thermal conductivity than the traditional materials. 

(Bozsaky, 2016 ). 

In vacuum insulation panels VIP (figure4), the interfaces of silica 

crystals are very small, which causes difficulties in thermal 

conduction. It is one of the most effective heat insulation materials 

in the future. Thermal conductivity of VIP is in the range of only 

0.003 to 0.004 W/mK, which is ten times better than conventional 

materials such as min eral or glass fibers or polystyrene  

 

 

 
Figure 4. Vacuum insulation panels 

 

Aerogels are becoming one of the most promising materials for 

building insulation because of  their highly insulating features. 

"due to its low thermal conductivity (0.015 W/mK), only 10 mm 

aerogel based insulation panel is needed to achieve the same level 

of insulation of 25 mm thickness of standard Expanded 

Polystyrene Panel" (Guinoaa, 2017).  
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The coating was manufactured by mixing natural lime with 

granular aerogel manually in different percentages, see figur (5). 

Nowadays,  aerogel-based materials cost remains high because of 

raw materials expense. "This cost is expected to decrease in the 

following years as a result of the advancement in the aerogel 

production technologies as well as the large-scale material 

production leading to lower unit costs." (Ibrahim &  Biwole, 

2015).   

Three U.S. firms, Aspen Aerogel, Cabot, and American Aerogel al

ready have consumer products on the market, and their production 

levels are on  rising.  Meanwhile, current research efforts aim to 

bring about significant cost reduction in high-performance 

insulation manufacturing. If these efforts are successful, aerogels 

may become competitve over the next few years with existing 

thermal insulation technololgies (Shukla, Et al, 2012) 

 

  
Figur 5. Aerogels application as a thermal insulation for inner wall, 

 

Aerogel is also used as nanoporous translucent glass. It is 

preferably used as a thermal insulating window like curtain walls, 

skylight window and  transparent partition wall. In addition to 

having excellent performance for thermal and solar gains, aerogel 

is a good acoustic insulation material could be used in existing 

buildings. See figure (6). 
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Figure 6. Aerogel as nanoporous translucent glass 

 

 

3- Self Cleaning feature 

In designing or selecting buildings materials, surface properties 

are fundamental importance. The need  for surfaces that are easy to 

clean (self-cleaning) or that have antibacterial or antimicrobial 

properties is fundamentally important in the design. 

Many nano-based products designed for self-cleaning using 

coatings, paints or films containing nanoparticles and added to 

traditional materials, although certain formulation may include 

surface layers through which nanoparticles are specifically blended 

into the raw material, two primary techniques were used to achieve 

self-cleaning feature (Schodek, Et al, 2009) 

The ability to make : 

- Hydrophobic( water-repelling) surfaces "Lotus Effect". 

- Hydrophilic ( water- attracting) surfaces " Photocatalytic 

nanotitanium dixide(TiO2)". 

3-1 Self-cleaning I  - the "Lotus Effect":  

In Asian countries the louts flower has long been a sign of 

innocence. Thogh rising in muddy waters, its leaves still look 

clean.The plants' leaves are superhydrophobic, i.e. drops of water 

roll off free of remains, taking any  dirtiness with them. 
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Lotus plants leaves are coated with teeny wax crystals around 1nm 

in diameter which repels water, droplets falling onto them bead up 

and, if the surface slopes slightly, will roll off. Lotus effect is now 

one of Nanomaterials, best-known ways of modeling surface. 

Self-cleaning behavior is normally achieved using hydrophobic 

surfaces with nanostructured features, see figure (7). These are 

influenced by the Lotus flower leaves which integrate  nanoscale 

surface roughness with water repellent wax. It can be engineered, 

or imitated, using nanocomposite materials made up of 

nanoparticles in a polymeric matrix. 

  
Figure 7. Self-cleaning I  - the "Lotus Effect 

 

 

"Lotus-Effect" products include ceramic roof tiles, architectural 

glass and a spray for industrial use which makes surfaces 

temporarily non-wettable and self-cleaning, using those products 

in existing buildings could seviously reduce the cleaning 

requirement, and surfaces that are frequently exposed to water 

remain clean (Jobs, Nano, et al, 2011). 

 The advantages are self-evident: a cleaner appearance and 

considerably reduced maintenance demands.Products based on the 
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lotus effect are best used where there is frequent general washing 

from rain or other sources. 

3-2 Self-cleaning II ï photocatalytic nanotitanium dioxide 

(TiO2) 

This kind of self-cleaning action comes from coatings with 

thicknesses at the nanoscale that have particular photocatalytic and 

hydropilic properties, normally titanium dioxide (TiO2). 

A coating of nanotitanium  is exactly the opposite manner to a 

surface whose self-cleaning properties are based on the "Lotus-

Effect". Due to its high surface strength, titanium dioxide is 

hydrophilic, thus water does not shape drops on a surface covered 

with it, but rather a sealed water film. Coating thickness is on the 

order of 15nm, it is also transparent and can therefore be used on 

glass, see figure (10).  

The way TiO2   coating works: 

- Coatings of thin titanium dioxide show hydrophilic and 

photocatalytic action. 

- When the coatings are subjected to ultraviolet (UV) light, the 

photocatalysis process oxidizes foreign particles such as, for 

example, fats, oils, soot or plant materials and decomposes 

them. 

- When the coating are subjected to washing or rain, the 

hydrophilic action then causes dirt particles to be carried 

away, (Schodek & Daniel, 2009). 

A further advantage is that light transmission for glazing and 

translucent membranes is improved as daylight is obscured less by 

surface dirt and grime. Energy costs for lighting can be reduced 

accordingly, also odors caused by dirt are broken down and 
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reduced as they are organic molecules oxidized by the process of 

photocatalysis. 

 

 
Figure 8.  Self-cleaning II ï photocatalytic nanotitanium dioxide (TiO2) 

Photocatalytic processes  based on UV light are obuiously 

promarily suitable for exterior surfaces of existing buildings where 

sunlight is present, outdoor building finishing materials such as 

glass wood and tiles,and works  into cement or apply in a layer on 

concrete, see figure (9). 

 

 

Before  

On conventional tiles, water 

forms droplets that dry 

leaving behind dirt deposits. 

 

After  

On the hydrophilic surfaces 

of photocatalytic tiles, water 

forms a film that runs off 

taking any loose dirt deposits 

with it 

Figure 9. Conventional tiles, Photocataly tiles, 
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4- Energy coating  

The sun offers us a continuous source of clean, free energy. 

Solar represents less than 5 percent of today's energy market, but is 

growing 30 percent annually, and buildings use almost 40 percent 

of all energy used in the world(Elvin, 2007). Similar to how a plant 

absorbs sunligh and transforms it into chemical energy to support a 

plant's growing, energy coatings capture sunlight and indoor light 

and turn it into electrical energy  (Hemeida, 2010). 

 

      4-1 Thin film solar  

Solar collection devices often rely on silicon technology, but 

new solar nanotechnologies based on thin film materials, 

nanocrystalline materials, and conducting polymeric films offer the 

prospects of cheaper materials, higher efficiency, and flexible 

features. These solar modules capable of converting light into 

electrical power with more than 50% efficiency instead of the 

current 20% or so, (Green, 2006), see figure (10). 

 

 
Figure 10. Efficiency and cost projections for first-, second-, and third-

generation photovoltaic technology (wafers, thin films, and advanced 

thin films, respectively 
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A thin-film solar cell is made by depositing one or more thin 

layers, or thin films (TF) of photovoltaic material on a substrate, 

such as glass, plastic or metal. Film thickness varies from a few 

nanometers (nm) to tens of micrometers (µm). 

The nature of these ultra thin film cells allows them to also be 

flexible, lightwaight and have less drag of friction then traditional 

silicon-based solar cells. They can be used in building integrated 

photovoltaics and as a semi-transparent, photovoltaic glazing 

material that can be laminated onto windows, see figure (11).  

These thin-film solar cells can be easly integrated into existing 

buildings facades, roofs,windows , fabrics, tents, sails, glass,and 

all sort of surfaces, "Nanotechnology could turn rooftops into a sea 

of power-generating stations" (Carlstrom, 2005). 

 

  
Figure 11. Thin-film solar cells, 

 

 

 

5- Lighting  

Artificial lighting plays a significant role in daily light, both for 

indoor and outdoor lighting installations as lighting and other 

devices use one-third of the energy used in building (Elvin, and 

George,2007), and according to the International Energy Agency, 

nearly 20 percent of conducted electricity worldwide is used for 

lighting purposes.  
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   5-1 Ultra Low Energy High Brightness Light 
Nanotechnology may significantly reduce the amount of energ

y used for lighting.This will change the way existing 

buildings use lighting absolutely, " said Professor Ravi Silva of the 

University of Surrey's Advanced Tecnology Institute, the 

developers of such a project. "Ultra Low Energy High Brightness 

Light (ULEHB) will produce the same quality light as the best 100 

watt light bulb,but using only a fraction of the energy and last 

many times longer"( Elvin, 2007). 

 

These new ultra-low energy lighting devices will be produced 

using organic carbon nanotube composites. ULEHB lignting can 

provide cost-effective and safe alternative options of 

fluorescent lamps not only for new and existing buildings, also for 

signage, displays, street lighting, and commercial 

lighting. The technology can also be used for low- 

cost development  

 of solar cells(Fahmy, 2010). 

 

 

5 -2 Nanotechnology-based lighting systems: Organic light-

emitting diode (OLED) 

Their function is based on nanotechnology-structured organic 

semiconductor materials. According to experts, this novel lighting 

technology will revolutionize both interior and exterior lighting as 

well as the display area (TVs, monitors, telephones) in the near 

future and in part replace existing systems. 

OLEDs are large-area light sources, offering new design options 

with respect to lighting, such as large-area illumination of rooms, 

flexible luminous foils, flexible monitors or transparent light 

sources (BMBF 2012). They are particularly suitable for monitors 

(e.g., TVs, computer screens, monitors) and displays (e.g., for 

mobile phones and digital cameras). As such, they are already 

widely used on the market. In contrast to conventional 

technologies, their advantage is that the organic semiconductor 
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material at the same time acts as image emitter and light source, 

achieving better energy efficiency and high resolution. 

 The light emitted by OLEDs contains neither infrared nor UV 

radiation, making it especially suitable for sensitive areas, such as 

museums. OLED lighting products have been available on the 

market since 2010. OLED lighting systems might partly replace 

conventional lighting systems in existing buildings (US DOE 

2011). 

They provide brighter, crisper displays on electronic devices 

and use far less energy than LEDs. TVs will be less than ¼ inch 

thick and will be able to be rolled up when not in use. OLEDs can 

be applied to any surface, flat or curved, to turn it into light source. 

In the future, light panels will replace light bulbs ïwalls, floors, 

ceilings, curtains, cabinets and tables could all become sources of 

light (Fahmy, 2010). 

 

6-Environmental Sensing: 

Nanosensors are nanoscale devices that measure physical 

quantities and convert those quantities to signals that can be 

detected and analyzed, capable of collecting and transmiting large 

amounts of information about our environment and its users. 

There are already sensors with equal or lower diameters than 

1ɛm, 2.5ɛm, and 10 ɛm  that detect airborne pollutants, such as 

carbon monoxide, in and around a house. 

It also could collect information on environmental conditions 

such as humidity and air temperature (Elvin, 2007). 

By using these nanosensors in existing buildings can save 

enerty and resources throw gathering and transmitting data on 

temperature, humidity and other factors influemcing indoor air 

quality. 

Existing constructions must integrate a rich network of 

interactive, intelligent objects, from light-sensitive photochromic 

windows to use conscious appliances;   they must constantly shift, 
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as their components communicate continuously with their 

customers, their environment and each other 

7-CONCLUSION 

Nanotechnology is an advanced application of sustainability and 

green architecture applications, as nanotechnology products and 

applications provide architectural solutions to all environmental 

problems related to existing buildings and even raise their 

efficiency in all stages of the building life cycle. It can also  assist 

to solve some problems related to energy issues in building 

consumption and generation . Among its benefit  is that it is used 

in improving the internal environmental conditions as it helps to 

protect the environment and improves pollution detection and 

treatment. Moreover, nanotechnology seems to be expensive to 

some extent ,but it is more economically efficient in the long term,  

and it reduces the cost of building maintenance. Fortunatelly, the 

costs of nano products  is expected to decrease in the following 

years as a result of the advancement in the production technologies 

as well as the large-scale material production and hence its 

widespread use in the market. 
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   Abstract  

In this work, a heat equation was solved by Applying boundary 

condition without time dependence by using a Laplace operator 

and Modified Bessel's function. Considering a problem of heat 

equation and the solution of this problem implement in computer 

programming. 

From the results we noted that, the solutions of heat equation with 

initial conditions according to the results obtained that dependent 

on M. 

òƢǂǄǁä 
  ýǆƓƶǆ ā Ɨǃíƶǆǃå ýƪǒƕ Ɨǃåí þåíƤƙƪƓƕ çïåïơǃå ƗǃíƓƶǆǃ ýơǃå íƓƞǒƎƕ Ɠǈǆƿ ýǆƶǃå åîǋ ǑƼ

 ǏǄƵ ýāƮơǃå þƙ íƿ ā ñǚƕǙǉîǌǃ ƝƑƓƙǈ  Ǌǈå Ɠǈíƞāā ÜæǚƙƓǆ ƝǆƓǈïƕ þåíƤƙƪƓƕ ƗǃíƓƶǆǃå
 ïǒǒƺƙ íǈƵὓ    èǒơ M=ã(2hĩtk)  . ƓǌǒǄƵ ýƮơƙǆǃå ƝƑƓƙǈǃå ïǒƺƙƙ 

Keywords: Bessel function, Laplace operator, partial differential 

equations, Modified Bessel's function and heat equation. 

1. Introduction  

Besselôs and modified Besselôs equation can be used to find solution of 

Laplaceôs equation [1] which is can solved by Laplaceôs transform [2] 

mailto:Amera.mshaiab@gmail.com
mailto:k.shuayb@zu.edu.lym
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and in [3] using Laplace transformation for solving heat conduction 

equation. 

The following are definition and basic properties of modified Besselôs 

function. 

The modified Besselôs function  Ὅὼ  and Ὧ ὼ  are the solutions of 

the modified Besselôs equation. Figure (1). illustrated the modified 

bessl's function of the second kind when ὺ πȟρȟςȟσȟτ.  

ὼ
Ὠώ

Ὠὼ
ὼ
Ὠώ

Ὠὼ
Ὥὼ ὺ ώ πȢ 

 

Fig.1. Modified Besselôs function 

 

Equivalently 

ὼ
Ὠώ

Ὠὼ
ὼ
Ὠώ

Ὠὼ
ὼ ὺ ώ πȢ  

The solution of the modified Bessel equation can be written as  

ώὼ ὧὍὼ ὧὯ ὼȢ 

Here Ὅὼ, Ὧ ὼ are called the modified Bessel function of the first 

kind and the second kind respectively of order ὺ (you can see [4]) 

Where 



 

ϸϹЛЮϜ  22 Volume  

нуЮнт  July  2020 

International 

 Science and Technology Journal 

ƕǐǆƾƗǁäĀ ýĀǂƴǂǁ ƕǐǁĀìǁä ƕǂƜǄǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нфо 

 
 

Ὅ  
ὲȦῲὺ ὲ ρ

  

And 

Ὧ  
“Ὅ ὼ Ὅ

ςÓÉÎὲ“
       ȟὲ πȟρȟςȟȣ 

 Where the Gamma function (you can see [4],[5]) is defined by [3],[4] 

ῲὴ  Ὡ ὼ  Ὠὼ     ȟὪέὶ      ὴ πȟρȟςȟȣ 

This has the following properties  

1. ῲρ ρȢ 

2. ῲὴ ρ ὴῲὴȢ 

3. ῲὴ ρ ὴȦ  Ὢέὶ ὴέίὭὸὭὺὩ ὭὲὸὩὫὶὥὰ ὴ Ȣ 

In this paper, we use a modified Besselôs functions to solve a heat 

equation and how these functions can be applied to finding the vibration. 

2. Preliminaries  

Throughout this paper, we consider the eigenvalue for the Laplacian on a 

bounded domain , ‗ called an eigenvalue of the laplacian and the ὺ ‭   

function called the Eigen function satisfied  

Ўὺ ‗ π Ὥὲ  ȟ
ὺ π έὲ ‬ Ȣ

 

Definition 2.2 [2] 

The solution of the Laplace equation  

Ўὺ  
ρ

ὶ

‬ὺ

‬ὶ

ρ

ὶ

‬ὺ

‬—

‬ὺ

‬ᾀ
ȟ 

is  
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ὺ  ὪȟὩ ÃÏÓ
“ά

ςὥ
 ὶ 

ὍὯᾀ

ὍὯὙ
ȟ 

Where Ὢȟ  given by  

Ὢȟ
ρ

ς“ὥ
Ὠ— Ὢ—ȟὶὩ ÃÏÓ

“ά

ςὥ
ὨὶȢ 

 

Which satisfying the equation  

ρ

ὶ

‬Ὑ

‬ὶ
Ὧ

ὲ

ᾀ
Ὑ π    

Where  Ὧ   ὥὲὨ Ὑ . 

3. Solving a heat equation by using a modified Besselôs 

function  

We study the following problem  

Ўὺ  ‗ὺȢ
ὺὼȟπ •ὼȟ

 

we solve a version of the problem without time dependence and we will 

use the polar coordinates. 

we use the eigenvalue problem  

 

Ўὺ  ‗ὺ                                            
ὺ π                                          

ρ
ς

 

Start with  
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Ўὺ
ρ

ὶ

‬

‬ὶ
ὶ
‬ὺ

‬ὶ

ρ

ὶ

‬ὺ

‬—
ȟ 

i.e. 

Ўὺ
ρ

ὶ

‬ὺ

‬ὶ

‬ὺ

‬ὶ

ρ

ὶ

‬ὺ

‬—
ȟ 

from ὺὶȟ— ὺὶὝ—ȟ 

Ўὺ ὺ ὶὝ—
ρ

ὶ
ὺ ὶὝ—

ρ

ὶ
ὺὶὝ —ȟ 

by applying (1), we find  

ὺ

ὺ

ρ

ὶ

ὺᴂ

ὺ

ρ

ὶ

Ὕᴂᴂ—

Ὕ—
‗ȟ 

This is 

ὶ
ὺ

ὺ
ὶ
ὺᴂ

ὺ

Ὕᴂᴂ—

Ὕ—
‗ὶ 

It assumes that  ά , then  

ὺ
ρ

ὶ
ὺ ‗

ά

ὶ
ὺ π  

Then we get  

ὶὺ ὶὺ ὶ ‗
ά

ὶ
ὺ π  

Then  

ὶὺ ὶὺ ὶ‗ ά ὺ π  
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The last equation is a modified Besselôs equation, if we assume that  

 ‘ Ѝ‗ὶ, then 

‗ὺ  ‗
ρ

‘
ὺ ‗ρ

ά

‘
ὺ π  

ὺ  

ρ

‘
ὺ ρ

ά

‘
ὺ π  

This is modified differential equation of order m.  

considered one particular example in heat transfer. 

The energy balance of heat differential volume can be stated as  

Ὧὃ
ὨὝ

Ὠὶ
Ὧὃ
ὨὝ

Ὠὶ
Ὤὃ Ὕ Ὕ  

Where ὃ difined by ς“ὶὸ , ὃ ςς“ὶὨὶ,  

Ὧ ὸὬὩὶάὥὰ ὧέὲὨόὧὸὭὺὭὸώ, 

Ὤ ὧέὲὺὩὶὧὸὭὺὩ ὬὩὥὸ ὸὶὥὲίὪὩὶ ὧέὪὪὭὧὭὩὲὸ, ὶ is the radial coordinate 

and Ὕ  is the air temperature 

Substituting in the area parameters and rearranging gives  

ὶ ὶ

Ὠὶ

ςὬὶ

ὸὯ
Ὕ Ὕ πȢ 

When ὨὶO π, this relation becomes  

Ὠ

Ὠὶ
ὶ
ὨὝ

Ὠὶ

ςὬὶ

ὸὯ
Ὕ Ὕ πȢ 

Whish can be written as  

ὶ
ὨὝ

Ὠὶ
ὶ
ὨὝ

Ὠὶ

ςὬὶ

ὸὯ
Ὕ Ὕ πȢ 
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Which is modified Bessel differential equation of order 0. 

The last equation can be simplified and put in form, first we introduce 

the shifted temperature and let ὶǿ ςὬὸὯὶϳ  and let — Ὕ Ὕ 

The last relation becomes  

ὶǿ
Ὠ—

Ὠὶǿ
ὶ
Ὠ—

Ὠὶǿ
ὶǿ— πȢ 

Which is the standard form of the modified Bessel of order zero. 

Thus, the solution is given by  

— ὧὍὓὶ ὧὑ ὓὶȢ 

Where ὓ ςὬὸὯϳ  and ὧȟὧ are arbitrary constants to be determine 

by two boundary conditions.  

Consider the specific problem with temperature boundary conditions  

—ὶ ρππȟ—ὶ ρπȢ 

Using the general solution into these two conditions gives  

ὧὍὓὶ ὧὑ ὓὶ ρππ. 

ὧὍὓὶ ὧὑ ὓὶ ρπȢ 

These boundary condition equations represent two equations for the two 

constants 

ὧ and  ὧȢ . 

The equation system can be easily solved by using Cramerôs Rule (see 

Kreyzig, p298) to be  

ὧ
ρππὑ ὓὶ ρπὑ ὓὶ

Ὅὓὶὑ ὓὶ Ὅὓὶὑ ὓὶ
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ὧ
ρπὍὓὶ ρππὍὓὶ

Ὅὓὶὑ ὓὶ Ὅὓὶὑ ὓὶ
  

Thus, the solution for temperature is completed. 

Now we want to see the results graphically by using MATLAB to 

evaluate and plot the temperature distribution for the particular case with 

Ὕ υπȟὶ ρ and ὶ υ and three different values of M. 

The results are given in the figure below and the associated MATLAB 

code is listed in the text box. 

 

Figure 2, Temperature distribution  
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MATHLAB example   

clc;clf;clear all   

r1=1;r0=5;Tin=50; 

r=[r1:0.1:r0]; 

for  M=[0.1,0.5,1] 

    I1=besseli(M,M*r1);I0=besseli(M,M*r0); 

    k1=besselk(M,M*r1);k0=besselk(M,M*r0); 

    c1=(100*k0 - 10*k1)/(I1*k0 - I0*k1); 

    c2=(10*I1 - 100*I0)/(I1*k0 - I0*k1); 

    

th=Tin+c1*besseli(M,M*r)+c2*besselk(M,M*r); 

    plot(r,th, 'k' , 'linewidth' ,0.2) 

    xlabel( 'r' ),ylabel( 'temerature T' ) 

    title( 'Temperatrue distribution' ) 

    grid on;hold on; 

end 

text(2.1,110, 'M=0.1' ) 

text(2.6,85, 'M=0,5' ) 

text(3.1,62, 'M=1.0' ) 

 

4. Conclusion 

In this paper, the solutions of heat equation with initial conditions 

according to the results obtained that dependent on ὓ, where 

ὓ ςὬȾὸὯ    we take three different values on ὓ as we see in the 

figure 2 when ὓ πȢρ ȟπȢυ ȟρ and every time we get different 

solution to the heat equation, we used  MATLAB computer 

programming to draw figure 1,2. 
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òƢǂǄǁä 
      Ơǃåï ýǀơ ǑƼ Ɨơåāǃå ÿǒāǂƙǃ ƗǒƑƓǒðǒƼāïƙƕǃå óƑƓƮƤǃå þǒǒǀƙ þƙǑõƽǈǃå ðƓǒƙǆǙå Ü
 þƿï6  ïƓƕà Ɨƙƪǃ ƗǄƞƪǆǃå ïƓƕǓå èǚǒƞƪƙ èƓǈƓǒƕ ýǒǄơƙ ýǚƤ ÿǆ Üèïƪ ôāơǃ

 þƙ .Ɨǒïǒāõƙā ƗǒƼƓƬǂƙƪåǃå ǉîǋ ýǒǄơƙƙ èƓõõƤǆǃå ôƶƕ þåíƤƙƪå ýǚƤ ÿǆ èǚƞƪ
) ƗǒǄƵƓƽƙǃå ƗǒƑƓǒðǒƼāïƙƕǃå ƝǆƓǈïƕ ƴǆ ýǆƓƶƙǄǃ ƓǌƙƓƞïƤǆ þåíƤƙƪåā ƗƶõƓǀƙǆǃåIP( ǃ þǒǒǀƙ

 ÿá Ǐǃã ïǒƬƙ ƗǒïƤƮǃå èƓõõƤǆǃå ƝƑƓƙǈ .ýƑåāƪǃå ƴƕƬƙ èǚǆƓƶǆā ƗǒïƤƮǃå èƓǈāǂǆǃå
Ǆǃ ýǆƓơ ƓĄƪƓƪá āǋ ăāǄƶǃå ăïǒƬƓƕõǃå Ɨơåāǃå ÿǒāǂƙǈõƽ  ýǆïǃå èƓǒāƙƪǆ ôƶƕ ƴǆ

 ïƛǂá Ǐǃã Ɨǆǒíǀǃå ƗǒƼåïƹāƕõǃå èƓƶƽƙïǆǃå þǆƿ ǏǄƵ ïƽƮ ÿǆ ëāåïƙǒ üǆƪƕ ßƓǆǄǃ ƗǄǆƓơǃå
 ÿǆ45  ÿǆ ƓĄƪƓƪá ÿāǂƙƙ ƗǒïƤƮǃå èƓǈơƪǃå ÿá ƓĄưǒá þǒǒǀƙǃå úƬǂǒ .Ɠǌƕǈåāƞ ǏǄƵ åĄïƙǆ

 Ǐǃã ïƽƮǆ ïǆƪá æǃƓƺǃå ǑƼ āǋ ăïǒƞǃå ïƞơǃå .ýƽõǃå ÿǆ ýǒǄǀǃå ƴǆ ăïǒƞǃå ïƞơǃå
ƕơ ßƓưǒƕ èƓƕǒ íǈƪƙ ǑƕǈƓƞǃå ƴǒðāƙǃå Ơưāǒ .ƗǒïǒƞǒƪǃƓǂǃå ýǂƓǒǋèǚǆƓƶǆǄǃ 

.Ơǃåï ýǀơ ǑƼ ƓĄǒƪǒƑï ƓĄǈåðƤ ïƕƙƶǒā íǒƞ ÿǆǂǆ ïƤƮ āǋ Ɨơåāǃå ÿǒāǂƙ ÿá ƗǒƑƓǒðǒƼāïƙƕǃå 

Abstract  
     Petrophysical characteristics of the Waha Formation in Ralah 

oil field, Concession 6 of Sirte basin, have been evaluated through 

the analysis of well-logging data recorded for six exploratory and 

development wells. These records have been analyzed through 

utilizing some cross-plots and use their outputs for controlling the 

interactive petrophysics software (IP) in order to evaluate the 

mailto:a.Kushlaf@zu.edu.ly
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lithological constituents and fluid saturation parameters. The litho-

saturation cross-plot results indicated that the Upper Cretaceous 

Waha Formation is mainly oil-bearing with some water-bearing 

sand levels with thickness ranging from zero on the crests of the 

paleo topographic highs to over 45 m on their flanks. The 

evaluation reveals also that the lithological facies consists mainly 

of limestone with few shales. The limestone is predominantly of 

tan to white grain supported skeletal calcarenite. The lateral 

distribution of the petrophysical parameters portrays that the Waha 

Formation is a good reservoir rock and considered a major 

reservoir in the Ralah field. 

Keywords: Waha Formation, Ralah field, petrophysical 

parameters, well logging 

 

 Introduction  

     The Sirte Basin covers an area of 500,000km
2
 in central Libya 

and contains a basin-fill which reached a thickness of 7500m. The 

basin is characterized by a basin-fill which is entirely Mesozoic 

and Cainozoic in age, and by the presence of a series of platforms 

and deep troughs.  Orogenic movement affects most of North 

Africa Plate during the Early Cretaceous (Aptian). Due to this 

movement, the Sirte Basin was rifted figure 1 [1,2]. The formation 

of NW-SE faulting system of horst and graben patterns started in 

the early cretaceous and reached a peak during the Paleogene. A 

Cenomanian marine transgression flooded and drowned all but 

major horst block highs in the basin. The sea continued to advance 

south wards, and by the end of Maastrichtian only few scattered 

crests remained above the sea level as isolated islands [3]. From 

the Maastrichtian to upper Eocene, the basin was characterized by 

significant basin subsidence and continued transgression with 

minor regression. Throughout this time period, all the source 

rocks, reservoirs and seals were formed. Traps and migration of 

hydrocarbon from source rocks were developed in the final 

structure stage to be accumulated in the different reservoirs during 

the early Oligocene to the Pleistocene epoch [4]. 

https://www.omicsonline.org/open-access/waha-reservoir-characterization-and-distribution-in-the-ralah-field-concession-6-sirte-basin-libya-108789.html#1
https://www.omicsonline.org/open-access/waha-reservoir-characterization-and-distribution-in-the-ralah-field-concession-6-sirte-basin-libya-108789.html#2
https://www.omicsonline.org/open-access/waha-reservoir-characterization-and-distribution-in-the-ralah-field-concession-6-sirte-basin-libya-108789.html#3
https://www.omicsonline.org/open-access/waha-reservoir-characterization-and-distribution-in-the-ralah-field-concession-6-sirte-basin-libya-108789.html#4
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Figure 1. Structure elements " Horst ïGraben Patterns'' of the Sirte Basin 

and the location of the study area (Sirte Oil company, 2005) 

 

    The Sirte basin accumulation history can be related to three 

successive rifting events that have been classified into Pre-rift, 

Syn-rift and Post-rift successions [5]. The Pre-rift and Post-rift 

sediments are dominated by clastic, whereas the Syn-rift (Late 

Cretaceous to Late Eocene) sediments are represented by mainly 

marine deposits. These sediments were deposited in different 

depositional environments due to the change of sea level 

fluctuation (transgression or regression) and controlled by NW-SE 

oriented horst and graben structures. The cretaceous sediments 

overlay the gargaf formation. These sediments are represented by 

multi age lithology, the Bahi, Waha, Sirte Shale, Arshad and 

Kalash formations. The Bahi, Waha and Arshad formations are 

considered as principal reservoirs whereas the sirte shale formation 

is the source rock. The kalash formation is widespread in some 

places of central sirte basin and acts as a cap rock in the study area 

https://www.omicsonline.org/open-access/waha-reservoir-characterization-and-distribution-in-the-ralah-field-concession-6-sirte-basin-libya-108789.html#5
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[6]. All the events, formations and ages are summarized in figure 

2. 

 

Figure 2. Generalized columnar stratigraphic section of concession 6, 

showing Pre, Syn and Post-rift sediments. (Modified after Barr and 

Weegar. 1972) 

https://www.omicsonline.org/open-access/waha-reservoir-characterization-and-distribution-in-the-ralah-field-concession-6-sirte-basin-libya-108789.html#6
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    The Raleh field is located in the Sirte Basin which has been 

formed by subsidence and block faulting in the NW-SE direction, 

commenced during the late Cretaceous and continued through to 

the Miocene time. The field is one of the concession 6 fields 

operated by Sirte Oil Company. It is located in the southern part of 

the Sirte Basin (Libya), approximately 200 km south of the 

Mediterranean Sea. Geographically it is located between latitude 

28Á42ǋ12ǌ and 28Á51ǋ40ǌ North and longitude 19Á51ǋ 58ǌ and 

19Á59ǋ57ǌ East figure 3. The Ralah field area is separated from the 

Nasser field by an apparent undrilled and hitherto hydrocarbon-

barren region, which is at intermediate structural levels between 

the Nasser and Ralah accumulations. The upper cretaceous Waha 

formation in the Ralah field is the main producing interval for 

cretaceous sediment units and has a complex facies stacking of 

mixed carbonate-clastic, siliciclastic and limestone facies. It 

overlies the pure sandstone of the Bahi formation, separated by an 

unconformity; the Waha formation is capped by the tight, 

argillaceous limestone of the Kalash formation. Reservoir 

distribution over the Ralah field which has structural and 

stratigraphic complexity. 

 

Figure 3. Location map of study area, Concession 6, Libya 
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   The Waha Formation is a shallow facies of sandy limestone or 

Calcareous sandstone. The limestone is predominantly of tan to 

white grain supported skeletal calcarenite. The grain consists 

mainly of fossil debris including fragment of rudistids [2]. The 

organic fragments are predominant in the upper part of the 

sequence: the quartz grain increases in the lower part of section. 

The Waha Formation varies in the thickness from a few feet to 300 

feet and is controlled by the underlying paleontography. The Waha 

Formation is considered a major reservoir in the Ralah field and is 

conformably overlain by the Kalash Formation. The porosity in the 

Waha Formation is mainly intergranular and vugular porosity. The 

intergranular porosity is best developed in the calcareous 

sandstone in the lower part of the section and vugular porosity is 

best developed within the skeletal limestone in upper part [2]. 

   The present paper is devoted to study the petrophysical 

parameters and hydrocarbon potentialities of Waha Formation in 

Ralah oil field. A comprehensive analytical formation evaluation 

program has been applied on the available well log data to identify 

the lithological constituents, petrophysical and fluid saturation 

parameters using interactive petrophysical (IP) software. The 

hydrocarbon potentialities have been evaluated through integration 

of the well logging and core data in order to deduce the 

petrophysical parameters. The log data comprise resistivity, sonic, 

neutron, density, spontaneous potential, caliper, gamma ray and 

natural gamma ray spectrometry logs, where the geological data 

are represented by composite logs. 

Methodology and processing 
     Several specific analysis steps are employed in the well logging 

data in the study area for interpretation process: 

 

1) Filtering the raw log response data to remove and correct 

anomalous data points. 

2) Correcting neutron, sonic, density and resistivity logs for mud 

filtrate invasion. 

https://www.omicsonline.org/open-access/waha-reservoir-characterization-and-distribution-in-the-ralah-field-concession-6-sirte-basin-libya-108789.html#6
https://www.omicsonline.org/open-access/waha-reservoir-characterization-and-distribution-in-the-ralah-field-concession-6-sirte-basin-libya-108789.html#6
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3) Normalizing logs from all selected wells to determine the 

appropriate ranges of porosity, clay content, water resistivity, etc. 

 

    The processing of the well logging data in this study has been 

carried out utilizing constructing Pickett cross-plot for deriving 

formation water resistivity (Rw), cementation factor (m). These 

parameters were used as input parameters for the interactive 

petrophysics software to evaluate Waha reservoir. The cut off 

petrophysical parameters used for discriminating between pay and 

non-pay were: Vshale Ò 40%, Porosity Ó12% and Sw Ò 50%. 

These cut-off percent were determined from the inspection of the 

logs and cross plots of the porosity versus Vshale. The output 

results are presented in the form of litho-saturation cross plots.  

Analytical formation evaluation 

     The Pickett plot, devised by Pickett [7], represents one of the 

simplest and most effective methods in use. It solved Archieôs 

equation differently and plotted deep resistivity and porosity, both 

on logarithmic scales. This plot has been applied in many oil fields 

in Libya and has shown it effectiveness [8,9]. In the Pickett plot, 

the water saturation lines are parallel. Substituting the Archie 

equation solution for water saturation and rearranging the 

relationship becomes: 

 

logū = log Rt īmlog Sw+ log (arw) 

 

     This technique is based on observation that true resistivity (Rt) 

is a function of porosity (Ø), water saturation (Sw) and 

cementation factor (m). The straight line (100% water saturation) 

represents wet resistivity (R0). The slop of this line is 1/m. It 

intercepts a resistivity value equals to Rw. Figures 4 and 5 

represent selective example of the Pickett plot for Waha Formation 

in wells DD13-6 and DD2-6. The slope of the parallel (Sw) lines is 

equal to "2", which means that cementation factor (m) is equal to 

"2". "n" has been taken as "2" as obtained from core data (Waha 
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oil operation). The intercept of the R  line with the horizontal axis 

is at 0.025, which represents (aRw). 

Accepting the value of "1" for (a) gives Rw that is equal to 0.025 

ɋ·m
2
. The available core data for DD13-6 well supports the 

validity of the results obtained from the Pickett plot for this well. 

The core Rw is 0.024 ɋĿm
2
, which matches very well with that 

obtained from the Pickett plot 0.025 ɋĿm
2
?  The available core 

data for DD2-6 well, support the validity of results obtained from 

Pickett plot for this well. According to core measurements the core 

Rw is 0.026 W.m
2
which match very well with that obtained from 

the Pickett plot (0.027 W.m
2
). 

 

 
Figure 4. Pickett Plot for Waha formation at DD13-6 Well, Libya 
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Figure 5. Pickett Plot for Waha formation at DD2-6 Well, Libya 

     

On the other hand, the matrix parameters for porosity logs 

(rma, Dtma) have been obtained from Hingle cross-plot, which is 

the oldest of the resistivity versus porosity cross-plot methods [10]. 

In this study, the matrix values have been determined by the 

intersection of R  line and the scale of x-axis in the porosity units. 

Discriminating examples are portrayed in figures 6 and 7 for wells 

DD13-6 and DD2-6, respectively. The results indicated that the 

average ɟma value is 2.71 g/cm
3
 and  Dtma is 47.6. 
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Figure 6. Hingle cross-plot for Waha Formation at DD13-6 






















