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ßàĂĕÃ ÊĚĖđ                          
 Ąå̠˸ơ ǊǄǃ ̠˸ ǃ˲å  Ɠ˹ǀƼā ā Ɠ˹˸ǌǃá ā Ɠ˹˻ǄƵ Ɠǌƕ ǊǄǃå ʕƶǈá Ǒ˯ǃå Ǌ˯˸ƶǈ ǏǄƵ Ąå̇˰˻Ḫ
 ïå˗ƮǗ þĀ̠ ƴ˳ǁäĀ ƲȸƑ˲ǁä ì̞ƴǁä  ˥ǆ ėĤĖĂĖĕ ÊĪĕģàĕÃ ÊĖÖĚĕÃĞĎÎĕÃģÊĪ 

 Ɨ˹ǀ˯ǃå ā Ɨʿ ˮɣ˯ǃåā Ɨƪ̠ǌ˹ǃå þ˦Ǆƶǃå ýƓ˱ǆ ǑƼ ˥˻˸˯ǌ˸ǃå éƓĊ˲Ǆǃ ëƓƙá ɏ̆ǃå ā
 ā ˤȻ˗ǀ˯ǃ ƓǌǃǚƤ ˥ǆ Ǐƶ˴ǈ Ǒ˯ǃåā ÜƗǄ˱˸ǃå ǉ˘ǋ èƓ˲ƽƮ ǏǄƵ ˤǌƛƓ˲Ⱥá ˙˵ǈ
 æǚˠǃ Ɨ˲ ˲˶ǃå Ɨ ˸Ǆƶǃå èåïƓ ˯ƤǙå ƝƑƓ˯ǈā èƓǈƓ ˮǃå ā èƓǆ˦Ǆƶ˸ǃå ˙˻Ƽ˦ƙ

˯ƪå ˤǌ˹ɜ˸Ȼ Ǐ˯ơ Ɨ ʿ ˮˠ˯ǃå ā Ɨ ƪ˗˹ǌǃå þ˦ǄƶǃåƛƓ˲Ⱥå ā ˤǌƙƓƪåïí ýƓ˸ḧ ǏǄƵ ˤǌ
.Ɨ ˸ǄƵ ˛ƪå 

 Ɨɂïå̇ ˸˯ƪå ǏǄƵ ˤƑå˗ǃå ƓǌƮ̇ ơ í˗˱ƙ ƗǄ˱˸ǃå ˙ɂ̇ ˲ƙ Ɨ˭˻ǋ ÿƎƼ ɖǄˠ˹˸ǃå å˘ǋ ˥ǆ ā
 ˔˻ǃƓƪǕå ÷Ɠ ƙƎȺ ˣǃîā Ǒ˸Ǆƶǃå ˖˲ ǃå ǑƼ Ɨ ˱ǌ˹ǆ ā ƗǈƓƮ̇ ƕ ƗǄ˱˸ǃå ïā˗Ʈ
 éƓĊ˲ǃå ā ç̆ƙƓƪǕå ˥ǆ Ɨǆ̠ǀ˸ǃå Ɨ˸Ǆƶǃå é˦ ǃ˲å ʕ ǀ˻ƙ ǑƼ Ɨ˸Ċɜ˲ ǃ˸å Ɨ˸Ǆƶǃå

Ɠƪá úå̇ ƬƎȺ ǑƼ ˥ǒ˘Ƥà  ÜƗ ˹ǀ˯ǃå ā þ˦Ǆƶǃå ÷ā˙Ƽ ƴ ˸ƞ ǑƼ ˥˻˶˶˳˯ǆ ç˘ƙ
.ýƓ˱˸ǃå å̆ǋ ǑƼ Ɨǀɂ̇ƶǃå Ɨ˸Ǆƶǃå èǚ˱ ǃ˸å ǑƼ Ɨƶ˯ ǃ˸å û̇ ǃɣå ïƓ˯ƵǙå 

 éƓĊ˲ǃå ƴ˸ƞ í˦ǌƞ ĄƓǃƓƵ ˥˸ ƙ˰ ÿá ƗǄ˱˸ǃƓȺ ̇ɂ̇˲ ǃ˯å Ɨ˭˻ǋ ̇˴ Ȼ ƗƪƓ˹˸ǃå ǉ̆ǌɁā
ā ˤǌƛƓ˲Ⱥá ˙˵˹ǃ ƗǄ˱˸ǃå ǉ˘ǋ èƓ˲ƽƮ åāïƓ˯Ƥå ˥ǒ˘ǃå ˥˻˸˯ǌ˸ǃå ç˘ƙƓƪǕå ā 
 ǑƼ ˤǋƓƪ ˥ǆ Ɇḧǃ ÿƓƼ̇ ƶǃå ā ˙ɜ˵ǃå Ɇɂ̊ ˱Ⱥ þ˗ǀ˯ƙ Ɠǌǈá Ɠ˸Ḫ ÜƗ ˸Ǆƶǃå ˤǌƿåïāá
 í˦ƞ˦Ǆǃ Ǒ˸Ǆƶǃå ë̇ ˶ǃå å˘ǋ ˤȻ˗ǀƙā  ƗǄ˱˸Ǆǃ Ɨǆ˗ǀ˸ǃå é˦˲ ǃå  Ɨƶƞå̇ ǆ ā ˙ɂ̇ ˲ƙ                       
äĩäÚÎĕÃ ÊÂĪġ 
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ìǘ˹Ǆ ýǘ˲ǁä ˕ˬƳ Ǐ˞ƴ˶ǁä ˣ˲Ɵ1ƕǄˤƟî îˤƪƑƳ ˕˶Ɵà Û2ˁɀ˗˳ǁä ˕˶˰Ǆ ˕˹˶˰ǁä˕ˬƳ Û3 
1 ˔ƿ̇ ˸ǃå ƗƶǆƓƞĲ ÜƗƪ˗˹ǌǃå Ɨ ǄḪ 2  ˛Ǆƕå̇ ˟ ƗƶǆƓƞĲ Ü Ɨƪ˗˹ǌǃå Ɨ ǄḪ 

3 ˔ƿ̇ ˸ǃå ƗƶǆƓƞĲ  Ɨƪ˗˹ǌǃå Ɨ ǄḪ 
 amalsharif@elmergib.edu.ly 

˛˱ǂ˶ǁä 
 ƓǌƵå˦ǈá ƴ ˸˱Ⱥ ÜƗǈƓƪ̇ ˳ǃå ƗƵƓ˹Ʈ ǑƼ Ɨ˸ǌ˸ǃåā Ɨ ƪƓƪǕå èƓǈ˦ɜ˸ǃå ˥ǆ þƓḪ̇ ǃå ˙ˮ˯ƶȻ

 ˥ǆ Ǒǃå˦ơ Ɇƺ˵Ȼ ˖˻ơ ÜƗƽǄ˯˳˸ǃå70  Ǐǃã80 %  ˥ǆˤ˱˲ǃå  ƗƼƓưǗƓȺ ÜƗǈƓƪ̇ ˳Ǆǃ ǑǄḧǃå
˕˹˸ƪǗå ƗƵƓ˹Ʈ ƴǆ ƗǈïƓǀ˸ǃƓȺ þƓḪ̇ ǃå ƗƵƓ˹Ʈ ƗƽǄḧƙ ˝Ƥï Ǒǃã ]2Ü1[.  ßå̇ ƞå ˥ǆ ú˗ǌǃå

 þƓḪ̇ ǃå Ɨ ˴ǈ çíƓɂð ˦ǋ ˖˲ ǃå å˘ǋ þƓḪ̇ ǃå ˥ǆ ß̊ ƞ ýå˗ˮ˯ƪƓȺ ˣǃîā ǑǄḧǃå þƓḪ̇ ǃå Ǒǃã ˤƵƓ˹ǃå
 èƓˠǄ˳ǃå ƴ ˸ƞ ǑƼ þƓḪ̇ Ǆǃ Ɨ Ǆḧǃå Ɨ ˸ḧǃå ˛ƽǈ ǑǄƵ ɋƓƽ˲ǃå ƴǆ ˤƵƓ˹ǃå þƓḪ̇ Ǆǃ Ǌ˯ƼƓưɀā ˥˵˳ǃå
 þƓḪ̇ ǃå ƗƵƓ˹Ʈ ˥ǆ ƝƙƓ˹ǃå Ǒ˭˻ˮǃå é˦Ǆ˯ǃå Ɨ ˴ǈ ˥ǆ ˗˲ǃåā ƗƽǄḧ˯ǃå ˥ǆ Ɇ˻Ǆǀ˯Ǆǃ ˣǃîā ÜƗ ǈƓƪ̇ ˳ǃå

Ɠ ʸ Ǌ˸ˢƶǆ ˤƵƓ˹ǃå þƓḪ̇ ǃå ÿǕā Ü˥˵˳ǃåƼ Ǒƶ ˮ˟ Ɇǆï ˥Ƶ çïƎ ýǚƺ˯ƪå ˥˴˲˯˴˸ǃå ˥ǆ Ǌǈ
 ˤƙ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼā ÜƗƽǄ˯˳˸ǃå ƗǈƓƪ̇ ˳ǃå óå˦Ƥ ǏǄƵ ˣǃî ˙ƛ˓ǒ Ǚá ɉ̇ ˵Ⱥ Ǌ˹ǆ Ɨ ˸Ḫ ˙ˮǂá

 ǑƙǓƓḪ ǑǄḧǃå þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå ˔˴ǈ ˗ǒ˗˲ƙ0.38 Ĳ 0.45 Ĳ 0.48. 
 ˥ǆ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ çíƓɂð ÿá ˙ǌˢƙ Ɨ Ǆ˸ƶ˸ǃå ƝƑƓ˯˹ǃå0.38  Ǒǃã0.45 Ɨ ˴˹ƕ 10% 

 ˥˴˲ƙɆǀƙā ƗǆāƓǀ˸ǃå ˸ǃåǀ Ǐǃã çíƓɂ̊ ǃå Ɨ ˴ǈ ý˦Ʈā ˗˹Ƶ ƗǆāƓ15% þƓḪ̇ ǃå Ɨ ˴ǈ çíƓɂðā .
.ƗǈƓƪ̇ ˳Ǆǃ Ɨ Ǆ˻ƺ˵˯ǃå ôƓƽ˳ǈǙ ɏí˓ƙ ˤƵƓ˹ǃå 

ƕǁä˕ǁä çƑ˶ǂḥǁä :ƓƵ ƗǈƓƪ̇ ˳ǃåǃ ƗǆāƓǀ˸ǃå ƗÜ  Ɨ Ǆ˻ƺ˵˯ǃåÜ ǑǄḧǃå þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ Ü 
 ßƓ˸ǃå Ɨ ˴ǈ˕˹˸ƪǘǃ Ü  Ɋƺ˷ǃå ƗǆāƓǀǆÜ .Ɨ ˲ˠ˴ǃå ƗơƓ˴˸ǃå 

 
Abstract 

Aggregate is considered a vital component of the concrete industry. 

It is occupied about 70 to 80% of the total volume of concrete, in 

addition to decrease cost of making aggregate compared to the 

cement industry[1,2]. The aim of this paper is to increase the ratio 
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of sand to total aggregate by replacing part of the coarse aggregate 

and adding it to the sand while maintaining the same total amount 

of aggregate in all concrete mixtures in order to reduce the cost and 

environmental pollution resulting from the manufacture of coarse 

aggregate. soft aggregate is mostly natural sand, it is advisable to 

exploit the largest amount of it provided that it does not affect the 

properties of concrete. In this study, the ratios of soft aggregate to 

total aggregate were determined as follows 0.38-0.45-0.48. 

Experimental results show that an increase in the proportion of soft 

aggregate from 0. 38 to 0. 45 by 10% can lead to improvement of 

concrete strength. This improvement can be reduced at the level of 

increase to 15%. Increased soft aggregate leads to a decrease in the 

concrete workability. 

Key words: High strength concrete, Workability, sand aggregate 

ratio, water cement ratio, surface area. 

 
1. ƕǄ˕ƾ˶ǁä 
  ˥ǆ Ɇ˻ƺ˵˯ǃå Ɨ ǄƕƓƿā Ɋƺ˷ǃå ƗǆāƓǀǆ ˙ˮ˯ƶƙǆ Ǒ˯ǃåā ƗǈƓƪ̇ ˳Ǆǃ Ɨ ƑƓɂ̊ ˻ƽǃå óå˦˳ǃå ˤǋá ˥

 ̠ƶȺ Ɠǌ˯˻Ǆ˻ƺ˵ƙ ƗǄƕƓƿ ̠˸˯˴ƙ ƗǈƓƪ̇ ǃ˳å ÿã .Ɏ̇ƤǕå ƗǈƓƪ̇ ǃ˳å ̋ ƑƓ˶Ƥ ̠ǒ̠˲ƙ ʕ˯ǒ ƓǌǃǚƤ
 Ơˠƪ ˃ Ǆƺƙā Ɨ ˯˹˸ƪǗå Ɨǈ˦˸ǃå Ɨˠƪå˦ƕ ˥˵˳ǃå þƓḪ̇ ǃå èƓ ˻ˮơ ˥˻ƕ èå˦˱ƽǃå ßɆǆ ˤ˯ǒ ÿá

.èƓ ˻ˮ˲ǃå ˣǄƙ[3] Ƽ ǑǃƓ˯ǃƓɁāƎç˗Ƒå̊ ǃå Ɨ ˯˹˸ƪǗå Ɨǈ˦˸ǃå Ɨ ˸Ḫ ÿ ˻ƺ˵ƙ ǑǄƵ Ɨǃ˦˭˴˸ǃå Ǒǋ Ɨ Ǆ
 þƓḪ̇ ǃå èƓ ˻ˮơ ˥˻ƕ èå˦˱ƽǃå ǖ˸Ⱥ þ˦ǀƙ ǑǌƼ Ɨ ˯˹˸ƪǗå Ɨ˹˻˱ƶǄǃ Ɨ ˴˹ǃƓȺ Ɇ˰˸ǃƓɁā .ƗǈƓƪ̇ ˳ǃå

 ā Ɠǌ˲ˠƪ ˃ Ǆƺƙā ˤƵƓ˹ǃåá Ɠǋ̇˻ƛƋƙ ÿ˦ɜƪ Ɨ˯˹˸ƪǗå Ɨ˹˻ ƶ˱ǃå ǑƼ çíƓɂð ɏá ÿåȻ ĄƓƕƓ˱  ǑǄƵ
 ï˗ǀȺ ˞ƶ ǃå Ɠǌ˷ƶȺ ˥Ƶ þƓḪ̇ ǃå èƓ ˻ˮơ ˗ƵƓ ƙ Ǒǃã ɏí˓ƙ ƓǌǈǕ Ɨ Ǆ˻ƺ˵˯ǃåá ɆǄǀȻ Ɠ˸ǆ ˙ˮǂ

Ɠǌ˯Ḫ̇ ơ ˥ǆ Ɇǌ˴ɂā Ɠǌ˷ƶ ƕ ƓǌǂƓḧ˯ơå ˥ǆ]5Ü4[.  Ɨ ˯˹˸ƪǗå Ɨǈ˦˸ǃå Ɨ ˴ǈ èíåð åîã ˥ḧǃā
 ĄƓˮǄƪ Ɠǋ̇˻ƛƋƙ ÿ˦ɜȻ æ˦Ǆɣ˸ǃå ï̠ǀǃå ˥Ƶ  ƗǈƓƪ̇ ˳ǃå ÿá ú̇ ƶȻ Ɠ˸Ḫā ǊǈǕ ƗǆāƓǀ˸ǃå ǑǄƵơ ˖˻

 þƓḪ̇ǃå ƗǆāƓǀǆ ÿ˦ḧƙá ˥ǆ ˙˰ǂá Ɨ ˸Ḫ þå˗˳˯ƪå ˗˹ƶƼ .Ɨ ˯˹˸ƪǗå Ɨ˹˻˱ƶǃå ƗǆāƓǀǆ ˥ǆ ˙ˮǂ
 Ɨ ˸Ḫ Ǒǃã êƓ˯˲Ȼ ǊǈƓƼ ˤƵƓ˹ǃå þƓḪ̇ ǃåá ǊƙƓ ˻ˮơ Ơˠƪ ˃ Ǆƺ˯ǃ Ɨ ˯˹˸ƪǗå Ɨ˹˻˱ƶǃå ˥ǆ ˙ˮǂ

ǈïƓǀǆ Ǌǃ ç̇ ˻ˮḧǃå Ɨ ˲ˠ˴ǃå ƗơƓ˴˸ǃå ˔ˮ˴Ⱥ ĄƗ˥˵˳ǃå þƓḪ̇ ǃƓȺ]7Ü6[. 
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2. Ǐǂ˶ƴǁä ƛǄƑǆ˗ˬǁäĀ ƕǄ˕˱˭˲˶ǁä ìäˤ˶ǁä 
2.1.ƕǂ˶ƴ˭˲˶ǁä ìäˤ˶ǁä 
2.1.1 : ˓˷˶ƨǗä  êƓ˯ǈã ˥ǆ ɏíƓƶǃå ɏ˗ǈǚƙï˦ˮǃå ˕˹˸ƪǙå þ˗˳˯ƪå ç˗ˮǃ ƴ˹˶ǆǘǃ ˕˹˸ƪ

˸Ⱥ ßƓ˹ˮǃå íå˦ǆā˛˸˳ǃå Ɨ˹ǒ˗ ā˗˱ǃå ǑƼ Ɨ ƑƓ ˸ ḧǃåā Ɨ ɜ ǈƓɜ ˸ǃåā Ɨ ƑƓɂ̊ ˻ƽǃå ǊƮå˦Ƥ ˥˻ˮ˸ǃåā Ü ˥˻ǃ
)1) ā (2 ý.û.þ) Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå èƓƽƮå˦˸Ǆǃ ƗǀȺƓˠ˸ǃåā (340/1997( .[8] 

2.1.2 : Ɉǂ˱ǁä ÞƑǄ  ˥ǆ æ̇ ˵Ǆǃ Ɨ˲ǃƓƮ Ɨ ʼ˦ƞ ǉƓ ǆ ýƓ˸ƶ˯ƪå ˤƙ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼǆ Ɨ˹ǒ˗
˛˸˳ǃå Üßåï˦ƞƓ˯ƕ Ɨ ʸƓ˹˶ǃå é˦˲ ǃå ˚Ḫ̇ ǆ ç˗ƵƓ˴˸Ⱥ Ɨ ƑƓ ˸ ḧǃå èåïƓ ˯ƤǙå Ɠǌ˻ǄƵ ˕ɂ̇ ƞáā Ü

) ˤƿï ýā˗˱ǃåā3 Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃƓȺ Ɠǌ˯ǀȺƓˠǆā Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ˥˻ˮǒ (
 ý.û.þ)294  /1988( [9]ǃƓ˶ǃå ǉƓ ˸Ǆǃ ..ƗǈƓƪ̇ ˳ǃå ɊǄ˳ǃ Ɨ˲ 

) üĀ˕Ɯ1˓˷˶ƨǖǁ ƕ ƏƑɀ˘˹ƻǁä çäîƑ ˭ƢǗä ƛƏƑ˭ǆ : ( 

îƑ ˭ƢǗä öʕ ǆ ƕ˷˹ƴǁä 
 ü.ú.ý) çƑƻƬäˤ˶ǁä340/1997([8] 

ǍǆìǓä ˕˰ǁä ǍǂƳǓä ˕˰ǁä 
ˢƨ ) ǏƳˤ˷ǁä ƞ˞˲ǁä ƕƟƑ˲Ǆ³ ˢƜ/ 2915 2500 * 
( "ƕƾ ʼì" ǏƏä˕˭ƓǗä ) ˡ˳ǁä ˣǄï 135 45 * 
( "ƕƾ ʼì" ǏƏƑǊ˷ǁä ) ˡ˳ǁä ˣǄï 258 * 600 

 ) ɈƸ˵ǁä ƕǄĀƑƾǄ3 ˢǄ/þ" ýƑȹà³( " 27.66 19 * 
 ) ɈƸ˵ǁä ƕǄĀƑƾǄ28 ˢǄ/þ" ýˤǐ³ "

( 42.99 38 * 

           Ɨ˟ā˙˵ǆ ˙˻ƹ * 
) üĀ˕Ɯ2˓˷˶ƨǖǁ ƕ ƏƑ ˶ ḥǁä çäîƑ ˭ƢǗä ƛƏƑ˭ǆ : ( 

îƑ ˭ƢǗä öʕ ǆ ƕ˷˹ƴǁä 
 ü.ú.ý) çƑƻƬäˤ˶ǁä

340/1997([8] 

ǍǆìǓä ˕˰ǁä ǍǂƳǓä ˕˰ǁä 
 ˕ƽƑƻǁä( % ) ú̠ ǁ˰ä ̞˷Ƴ 1.70 * 3 

( % ) Ƒɚ ǂ˹˲ǁä 21.28   
( % ) ýˤ˹˲ǁƑḥǁä ˕˹˲ǀà 63.47   
( % ) ýˤ˹˲ ʸƑ˶ǁä ˕˹˲ǀà 1.43 * 5 
( % ) ýˤ˹ǆˤ˶ǁǓä ˕˹˲ǀà 4.63   
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( % ) ˕ǐ˕˰ǁä ˕˹˲ǀà 4.38   
( % ) ýˤǐìˤ˴ǁä ˕˹˲ǀà -   
( % ) ýˤ˹ƨƑƗˤˬǁä ˕˹˲ǀà -   
( % ) ˓ɀ˗ˬḥǁä ˕˹˲ǀà ˔ǁƑƙ 2.5 * 2.5 

( % ) ˕ɀîˤǂḥǁä 0 * 0.1 
( % ) þƑȿĀ˖ǂǁ ƕǂƓƑƾǁä ˗˹Ʒ ìäˤ˶ǁä 1.2 * 1.5 

˓˷˶ƨǕä çƑǆˤɚǄ  
( % ) ýˤ˹˲ǁƑḥǁä Ǐƙǘƙ çƑɚ ǂ˹ƨ 52.00 * * 
( % ) ýˤ˹˲ǁƑḥǁä ǏƏƑ˷ƙ çƑɚ ǂ˹ƨ 21.79 * * 
( % ) ýˤ˹˲ǁƑḥǁä Ǐƙǘƙ çƑ˷˹Ǆˤǁà 4.86 * * 

( % ) ýˤ˹˲ǁƑḥǁä ǏƳƑȿî ˕ǐ˕˰ǁä çƑ˷˹Ǆˤǁà 13.32   
( % ) Ʋ ˳˭ǁä ɄǄƑƴǄ 0.91   
( % ) Ƒɚ ǂ˹˲ǁä ɄǄƑƴǄ 2.36   
( % ) Ƒ˷˹ǄˤǁǓä ɄǄƑƴǄ 1.06   

           Ɨ˟ā˙˵ǆ ˙˻ƹ * 
 

)  üĀ˕Ɯ3ÞƑ˶ǂǁ çäîƑ ˭ƢǗä ƛƏƑ˭ǆ : ( 

îƑ ˭ƢǗä öʕ ǆ ƕ˷˹ƴǁä 
 çƑƻƬäˤ˶ǁä 

 ü.ú.ý)294/1988([9] 

ǍǆìǓä ˕˰ǁä ǍǂƳǓä ˕˰ǁä 
 çä˕ɀîˤǂḥǁä) CL  ) øøƓ  (PPM ( 287.78 * 500 
 ) çƑ˭ɀ˗ˬḥǁä3CO  ) øøƓ  (PPM ( 164 * 1000 

  Ǐ˷˹ƜĀî˕˹Ǌǁä ˢƽ˗ǁäPH 7.94 6 8 
  ƕ Əä˖ǁä ƕ ǂ˴ǁä êǘǄǓä öʕ ˶˯ǄTDS   ) øøƓ

PPM ( 843.66 * 2000 

   æî˕ƾǄ ƕ ǂḥǁä ƕɀˤǂƾǁäTA     ) øøƓPPM ( 190 * 1000 
         Ɨ˟ā˙˵ǆ ˙˻ƹ * 

2.1.3. ˣ˳˱ǁä ýƑḨ˗ǁä :  ñƓǀǆ Ǒƶ ˮ˟ ˙˴ɜǆ ˥˵Ƥ þƓḪï þ˗˳˯ƪå10 ā ˤǆ15 ˥ǆ ˤǆ
 Ɨǀˠ˹˸Ⱥ ˙˱˲ǆ ˥˯˻ǃðƶǆ ǑƼ Ɨ ƑƓ ˸ ḧǃåā Ɨ ɜ ǈƓɜ ˸ǃåā Ɨ ƑƓɂ̊ ˻ƽǃå èåïƓ ˯ƤǙå Ɠǌ˻ǄƵ ˕ɂ̇ ƞáā Ɇ˸
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 ýā˗˱ǃåā ÜƗ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃå ɖƼā Ü˛Ǆƕå̇ ˟ ƗƶǆƓ˱Ⱥ Ɨƪ˗˹ǌǃå Ɨ ǄḪ ǑƼ íå˦˸ǃå ïƓ ˯Ƥå
) ˤƿï4å ƝƑƓ˯˹ǃå Ơư˦ǒ ( Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃƓȺ Ɠǌ˯ǀȺƓˠǆā Ɠǌ˻ǄƵ ý˦˶˲ǃå ˤƙ Ǒ˯ǃ

 ý.û.þ)49  /2002([9] íā˗ơ êïƓƤ ˥˻Ƶ˦˹ǃå ǚḧǃ ˥˵˳ǃå þƓḪ̇ ǃå ÿá ˥˻ˮƙ ƝƑƓ˯˹ǃå .
 ˥˵˳ǃå þƓḪ̇ ǃå Ǒ˯˹˻Ƶ ɊǄƤ ˤƙ ˣǃ˘ǃ ÜǑˮ˻ˮ˲ǃå êï˗˯ǃå ˖˻ơ ˥ǆ Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃå

 ñƓǀǆ10 ñƓǀǆā ˤǆ15 Ɨ ˴˹ƕ  ˤǆ1 :1 ǑǄƵ ý˦˶˲Ǆǃ  íā˗ơ ˥˸ưā êï˗˯ǃå ˗˻ƞ þƓḪï
.Ɨƪåï˗ǃå ǉ˘ǋ ǑƼ ç˗˸˯ƶ˸ǃå èƓƽƮå˦˸ǃå 

2.1.4. : ˢƳƑ˷ǁä ýƑḨ˗ǁä  ñƓǀǆ ïƓ˱ơá ˙˴Ḫ ˤƵƓ˹ǃå þƓḪ̇ ǃå ˥ǆ èƓ˹˻Ƶ ˗ɂï˦ƙ ˤƙ5 ˥ǆ ˤǆ
 èåïƓ ˯ƤǙå Ɠǌ˻ǄƵ ˕ɂ̇ ƞáā ˥˯˻ǃð Ɨǀˠ˹ǆ ˥ǆ Ǒƶ ˮ˟ Ɇǆïā Ü˥˵˳ǃå þƓḪ̇ Ǆǃ ˙˱˲˸ǃå ˛ƽǈ

˸ƶǆ ǑƼ Ɨ ƑƓ ˸ ḧǃåā Ɨ ɜ ǈƓɜ ˸ǃåā Ɨ ƑƓɂ̊ ˻ƽǃåǆƓ˱Ⱥ Ɨƪ˗˹ǌǃå Ɨ ǄḪ ǑƼ íå˦˸ǃå ïƓ ˯Ƥå Ɇ Ɨƶ
) ˤƿï ýā˗˱ǃåā ÜƗ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃå ɖƼā Ü˛Ǆƕå̇ ˟4 Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå Ơư˦ǒ (
 ý.û.þ) Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃƓȺ Ɠǌ˯ǀȺƓˠǆā Ɠǌ˻ǄƵ49  /2002([10] Ǒ˯˹˻Ƶ ɊǄƤ ˤƙ .

 Ǒǃã ɏāƓ˴ǆ ʕƵƓ˹ǃå þƓḪ̇Ǆǃ Ɨǆ˦ƶǈ ɆǆƓƶǆ ǑǄƵ ý˦˶ Ǆ˲ǃ ʕƵƓ˹ǃå þƓḪ̇ǃå2.4 ˕ǈƓḪ ˖˻ơ .
 Ǒǋ ïƓ˱ơǕå ˙˴Ḫā Ǒƶ ˮ˟ Ɇǆï ÜˤƵƓ˹ǃå þƓḪ̇ Ǆǃ ɊǄ˳ǃå Ɨ ˴ǈ0.72  :0.28  .Ǒǃå˦˯ǃå ǑǄƵ 

) ˤƿï Ɇɜ˵ǃå1 ñƓǀǆ ˥˵˳ǃå þƓḪ̇ ǃå Ǒ˯˹˻ƶǃ ǑǄ˳˹˸ǃå Ɇ˻Ǆ˲˯ǃå Ơư˦ǒ (10 ā ˤǆ15 Ɨ˹˻Ƶā ˤǆ
˳ǃå þƓḪ̇ ǃå) ˤƿï Ɇɜ˵ǃå Ɠǆá .Ɋ Ǆ2 Ɇǆï ÜˤƵƓ˹ǃå þƓḪ̇ ǃå Ǒ˯˹˻ƶǃ ǑǄ˳˹˸ǃå Ɇ˻Ǆ˲˯ǃå Ơư˦ǒ (

 ñƓǀǆ ïƓ˱ơá ˙˴Ḫā Ǒƶ ˮ˟5.Ɋ Ǆ˳ǃå þƓḪ̇ ǃå Ɨ˹˻Ƶā ˤǆ 
2.1.5. : çƑƺƑƮǕä ÷˦ ǈ ƗǈƓƪ̇ ˳Ǆǃ Ɨǈ˗Ǆǆ ƗƼƓưã þå˗˳˯ƪå ˤƙ 

  Super plasticizer for ready Ĳ mixed concrete. 
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  üĀ˕Ɯ4  çäîƑ ˭ƢǗä ƛƏƑ˭ǆ :ˢƳƑ˷ǁäĀ ˣ˳˱ǁä ýƑḨ̠ ǂǁ 

 
  Ɨ˟ā˙˵ǆ ˙˻ƹ * 
 
  2.2. ƕ ǆƑƨ˗˱ǁä çƑ˞ǂ˱ǁä 

 ƗˠǄƤ ˙˵Ƶ Ǒ˹ƛå ˥ǆ èƓ˹˻Ƶ ˔Ʈā íå˗Ƶã Ǒǃã ú˗ǌƙ Ɨ Ǆ˸Ƶ ƗˠƤ ˖˲ ǃå å˘ǋ ǑƼ ˗˸˯Ƶå
 ̞˹˸ƪǚǃ ßƓǆ ̝ ǈ˴ ǑǄƵ ɏ˦˯˲ƙ ƗǈƓƪ̇Ƥ0.5  ā0.45  þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå ˥ǆ ˔˴ǈā

ƴ ˸ƞ ǑƼ Ɨ˯ƕƓƛ ǑǄḧǃå þƓḪ̇ ǃå Ɨ ˸Ḫ ˕ǈƓḪ ˖˻ơ ÜǑǄḧǃå ʽ˳ƙ ˤƙ .Ɨ ǈƓƪ̇ ˳ǃå èƓˠǄ˳ǃå ˞
 Ǌ˯ˮ˴ǈ Ɠǆ ˥˵˳ǃå þƓḪ̇ ǃå Ɨ ˸ǂ10%  ā15 %  Ɨ ˴˹ǃå ǉ˘ǋ ƗƼƓưɀā ǑǄḧǃå þƓḪ̇ ǃå Ɨ ˸Ḫ ˥ǆ

 ǑƙǕƓḪ ǑǄḧǃå þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå ˔˴ǈ ˗ǒ˗˲ƙ ˤƙ ˖˻ơ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˸Ḫ Ǒǃã0.38 Ĳ 
0.45 Ĳ 0.48 ) ˤƿï ýā˗˱ǃåā5ơåā Ɇḧǃ Ɨ ǈƓƪ̇ ˳ǃå èƓˠǄ˳ǃå èƓǈ˦ɜǆ ˔˴ǈ Ơư˦ǒ ( ˗

.ƗǈƓƪ̇ Ƥ ˔ƶɜǆ ˙˯ǆ 
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 ɊǄƤ ˤƙ ˖˻ơ Ɨ ǈƓˠɂ̇ ˮǃå ƗƽƮå˦˸ǃå ˔ƞ˦˸Ⱥ Ɨ ǈƓƪ̇ ˳ǃå êîƓ˸˹ǃå Ɨ˱ǃƓƶǆā ˔Ʈā ɊǄƤ ˤƙ
 ñƓ ʾ èƓ ʹɜǆ ǑƼ ƓǌˮƮā Ɠ ɜ ǈƓɜ ǆ íå˦˸ǃå150Ã150Ã150  ƴƿå˦ƕ ˤǆ3  èƓ ʹɜǆ

 ˙˸ƶǃå ˗˹Ƶ Ɠǌ˯ǆāƓǀǆ ïƓ ˯ƤǙ7 ā þƓȻá3  ̇˸ƶǃå ̠˹Ƶ Ɠǌ˯ǆāƓǀǆ ïƓ˯ƤǙ ɏ̇Ƥá èƓ́ɜǆ28 
ɂ̇ ˟ ˕ǆ˗˳˯ƪå .þ˦ǒ.Ɨ ǈƓƪ̇ ˳ǃå èƓ ʹɜ˸ǃå Ɨ˱ǃƓƶ˸ǃ ßƓ˸ǃå ǑƼ ˙˸ƺǃå Ɨǀ 

 
) ɆɜƬ1˵˳ǃå þƓḪ̇ Ǆǃ ǑǄ˳˹˸ǃå Ɇ˻Ǆ˲˯ǃå : ( ˥

 

 
) ɆɜƬ2ˤƵƓ˹ǃå þƓḪ̇ Ǆǃ ǑǄ˳˹˸ǃå Ɇ˻Ǆ˲˯ǃå : ( 
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) üĀ˕Ɯ5ƕ ǂ˶ƴ˶ǁä ƕ ǆƑƨ̠ ˱ǁä çƑ˞ǂ˱ǂǁ Ɉǂ˱ǁä ˒˲ǆĀ çƑǆˤɚǄ : ( 

 çƑ˞ǂ˱ǁä
ƕ ǆƑƨ˗˱ǁä 

˓˷˶ƨǕä 
(ˢ˯ǀ) 

ÞƑ˶ǁä 
(˗˭ǁ) 

ˢƳƑ˷ǁä ýƑḨ˗ǁä 
(ˢ˯ǀ) 

ˣ˳˱ǁä ýƑḨ˗ǁä 
(ˢ˯ǀ)  çƑƺƑƮǕä

ƕǆ˕ǂ˶ǁä 
(ˢ˯ǀ) 

 ƕ ˲ǆ
 ÞƑ˶ǁä
˓˷˶ƨǖǁ 

 ƕ ˲ǆ
 çƑƺƑƮǕä
 ƕǆ˕ǂ˶ǁä
˓˷˶ƨǖǁ 

ɄǄî 
Ǐƴ ˬ˝ 

˗˲ǀ 
îƑ˯Ɵà 

ðƑƾǄ 
10ˢǄ 

ðƑƾǄ 
15ˢǄ 

M1 288 144 505 196 560 560 2.88 0.50 1.00 
M2 288 144 505 196 560 560 4.32 0.50 1.50 
M3 288 144 585 228 504 504 2.88 0.50 1.00 
M4 288 144 585 228 504 504 4.32 0.50 1.50 
M5 288 144 626 243 476 476 2.88 0.50 1.00 
M6 288 144 626 243 476 476 4.32 0.50 1.50 
M7 288 130 505 196 560 560 4.32 0.45 1.50 
M8 288 130 505 196 560 560 5.76 0.45 2.00 
M9 288 130 585 228 504 504 4.32 0.45 1.50 

M10 288 130 585 228 504 504 5.76 0.45 2.00 
M11 288 130 626 243 476 476 4.32 0.45 1.50 
M12 288 130 626 243 476 476 5.76 0.45 2.00 
 
2.3 ƕǆƑƨ˗˱ǁä çäîƑ ˭Ƣä 
2.3.1. ƕɀ˗˞ǁä ƕǆƑƨ˗˱ǁä îƑ ˭Ƣä 

 Ɨ ǈƓˠɂ̇ ˮǃå ƗƽƮå˦˸ǃå ˔ƞ˦˸Ⱥ ý˦ˠǌǃå ïƓ ˯Ƥå ßå̇ ƞã ˤƙ( BS1881 : Part 102 : 
1982 ) [11]. 

2.3.2. ƕ ǂ˴ǁä ƕǆƑƨ˗˱ǁä îƑ ˭Ƣä 
 ˙˸ƶȺ Ɨ ǈƓƪ̇ ˳ǃå èƓ ʹɜ˸Ǆǃ ɉƓƺ˷ǈǙå ƗǆāƓǀǆ ïƓ ˯Ƥå ˤƙ7  ˙˸ƶǃåā þƓȻá28  ˔ƞ˦˸Ⱥ þ˦ǒ

 Ɨ ǈƓˠɂ̇ ˮǃå ƗƽƮå˦˸ǃå( BS1881 : Part 116 : 1982 ) .[12] 
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3. ƛƏƑ˭˷ǁä ƕ˳ƽƑ˷ǄĀ Ʉ˹ǂ˰Ɨ 
3.1.  ɈƸ˵ǂǁ ƕǆƑƨ˗˱ǁä ƕǄĀƑƾǄ ǏǂƳ Ǐǂḥǁä ýƑḨ˗ǂǁ ˢƳƑ˷ǁä ýƑḨ˗ǁä ƕ ˲ǆ ˗˹ƙƉƗ 

) ˤƿï ýā˗˱ǃå6) ˤƿï ˥ǆ ýƓɜƬǕåā (3) Ǒǃã (6 ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˙˻ƛƋƙ ƝƑƓ˯ǈ Ơư˦ƙ (
 ÿá ƝƑƓ˯˹ǃå ǉ˘ǋ ǑƼ Ɍơǚ˸ǃå ˥ǆ ÜɊƺ˷Ǆǃ ƗǈƓƪ̇ ˳ǃå ƗǆāƓǀǆ ǑǄƵ Ɨ ǈƓƪ̇ ˳ǃå ƗˠǄ˳ǃå ǑƼ

 ˥ǆ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ çíƓɂð0.38  Ǒǃã0.45  çíƓɂð ǑƼ ˙˻ƛƋ˯ǃå Ɠǌǃ ÿƓḪ ǑǄḧǃå þƓḪ̇ ǃå ˥ǆ
 Ɨ ˴˹ƕ ƗǆāƓǀ˸ǃå10%  ǏǃāǕå ïƓ˸ƵǕå ǑƼ ç˗˻ƞ Ɨ ˴˹ǃå ǉ˘ǋā Ɨ ǈƓƪ̇ ˳ǃå èƓˠǄ˳ǃå ƴ ˸ƞ ǑƼ
 ĄƗƮƓƤā ƗǈƓƪ̇ Ǆ˳ǃ  ˗˹Ƶ7 ā þƓȻá28  Ǒǃã Ɨ ˴˹ǃå ǉ˘ǋ çíƓɂð ˗˹Ƶ ˥ḧǃ Üþ˦ǒ15%  ˕ƶƞå̇ ƙ

çíƓƽ˯ƪǙå èǙ˗ƶǆ ǏǄƵá ÿá Ɠ˹ǃ Ơ˷˯ǒ Ɠ˸ǆ ƗǆāƓǀ˸ǃå ˤ ʾ  Ǚ ˤƵƓ˹ǃå þƓḪ̇ ǃå çíƓɂð ç̇ ḧƼ ˥ǆ
 Ɏ˗ƶ˯ƙá ˥Ƶ ǏǄḧǃå þƓḪ̇ ǃå ˥ǆ Ɠǌ˯ˮ˴ǈ Ɇƿ15% . 

) üĀ˕Ɯ6ɈƸ˵ǂǁ ƕǆƑƨ˗˱ǁä ƕǄĀƑƾǄ ǏǂƳ Ǐǂḥǁä ýƑḨ˗ǂǁ ˢƳƑ˷ǁä ýƑḨ˗ǁä ƕ ˲ǆ ˗˹ƙƉƗ :( 
0.45 0.50 ˓˷˶ƨǖǁ ÞƑ˶ǁä ƕ ˲ǆ 

0.48 0.45 0.38 0.48 0.45 0.38 
 ýƑḨ˗ǂǁ ˢƳƑ˷ǁä ýƑḨ˗ǁä ƕ ˲ǆ

Ǐǂḥǁä 

** ** ** 42.02 43.83 36.23 7 
ýƑȹà 

ˢ
Ǆ
/
þ
)
 
Ɉ
Ƹ
˵
ǂ
ǁ
 
ƕ
ǆ
Ƒ
ƨ
˗
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ǁ
ä
 
ƕ
Ǆ
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Ƒ
ƾ
Ǆ
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˓
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˶
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ƕ
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˕
ǂ
˶
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Ƒ
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ƕ
˲
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3]

 

** ** ** 53.81 56.23 48.31 
28 
ýˤǐ 

50.04 53.01 46.77 45.18 47.11 38.99 7 
ýƑȹà 

1.5 
65.31 68.03 64.88 58.11 61.16 55.72 28 

ýˤǐ 

51.98 55.14 47.51 ** ** ** 7 
ýƑȹà 

2.0 
69.13 72.13 65.13 ** ** ** 28 

ýˤǐ 
             .Ɨ ǈƓƪ̇ Ƥ èƓˠǄƤ Ɇ˸Ƶ ˤ˯ǒ ˤǃ ** 
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 ǏǄƵ Ɏ˦˯˲ƙ Ǒ˯ǃå èƓɣǄ˳Ǆǃ Ɨ˴ ǃ˹ƓȺ ˕˹˸ƪǘǃ ßƓǆ Ɨ ˴ǈ0.50  èƓƼƓưǗå ˥ǆ ƗƽǄ˯˳ǆ ˔˴ǈā
) ˥˻Ǆɜ˵ǃå ǑƼ Ɠ˸Ḫ Ɨǈ˗Ǆ˸ǃå3) ā (4 ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ çíƓɂð ÿã ƝƑƓ˯˹ǃå ýǚƤ ˥ǆ Ɍơǚǒ Ü(

Ǒǃã 0.45  Ɨ ˴˹ƕ Ɋƺ˷Ǆǃ ƗǈƓƪ̇ ˳ǃå ƗǆāƓǀǆ íåí̊ ƙ ǑǄḧǃå þƓḪ̇ ǃå ˥ǆ17% ˙˸ƶǃå ˗˹Ƶ7  þƓȻá
 ˥ǆā9  Ǐǃã14%  ˙˸ƶǃå ˗˹Ƶ28  Ǒǃã ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ çíƓɂð ƴǆā Üþ˦ǒ0.48 ƼƎ ÿ

 ßå˦ƪ ˥ɂ̇ ˸ƶǃå ǚḪ ǑƼ Ɠǌ˯ǀȺƓƪ ˥Ƶ ˞ƽ˳˹ƙ ƗǆāƓǀ˸ǃå7  āá þƓȻá28  .þ˦ǒ 
 

 
) ɆɜƬ3Ḫ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˙˻ƛƋƙ :(Ɋƺ˷ǃå ƗǆāƓǀǆ ǑǄƵ ǑǄḧǃå þƓ 

 ˕˹˸ƪǘǃ ßƓǆ Ɨ ˴˹ǃ0.50  ˕˹˸ƪǘǃ Ɨǈ˗Ǆǆ èƓƼƓưã Ɨ ˴ǈā1.0 

 
) ɆɜƬ4Ɋƺ˷ǃå ƗǆāƓǀǆ ǑǄƵ ǑǄḧǃå þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˙˻ƛƋƙ :( 

 ˕˹˸ƪǘǃ ßƓǆ Ɨ ˴˹ǃ0.50  ˕˹˸ƪǘǃ Ɨǈ˗Ǆǆ èƓƼƓưã Ɨ ˴ǈā1.5 
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) ˥˻Ǆɜ˵ǃå ǑƼ5) ā (6 ˕˹˸ƪǘǃ ßƓ˸ǃå Ɨ ˴ǈ þå˗˳˯ƪå ˗˹Ƶ (0.45  þƓḪ̇ ǃå Ɨ ˴ǈ çíƓɂð ƴǆā
 Ǒǃã ˤƵƓ˹ǃå0.45  Ɨ ˴˹ƕ Ɋƺ˷ǃå ƗǆāƓǀǆ íåí̊ ƙ13% ˙˸ƶǃå ˗˹Ƶ7  ˥ǆā þƓȻá5  Ǐǃã10% 
 ˙˸ƶǃå ˗˹Ƶ28  Ǒǃã ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ çíƓɂð ˗˹Ƶ ˥ḧǃ .þ˦ǒ0.48  ˞ƽ˳˹ƙ ƗǆāƓǀ˸ǃå ÿƋƼ

 Ǒǃå˦ơ ƗǆāƓǀ˸ǃå ǑƼ ̠ƿƓƽǃå Ɨ˴ǈ ÿ˦ḧ˯ǃ ǑǃāǕå ˥Ƶ6%  ˙˸ƶǃå ˗˹Ƶ7 ā þƓȻá4%  ˗˹Ƶ
˙˸ƶǃå 28  ʕƵƓǈ þƓḪï Ɨ˴ǈ ǏǄƵ ɏ˦˯˲ƙ Ǒ˯ǃå èƓɣǄ˳ǃå ƴǆ ƗǈïƓǀ˸ǃƓȺ þ˦ǒ0.45 . 
 

 
) ɆɜƬ5Ɋƺ˷ǃå ƗǆāƓǀǆ ǑǄƵ ǑǄḧǃå þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˙˻ƛƋƙ :( 

 ˕˹˸ƪǘǃ ßƓǆ Ɨ ˴˹ǃ0.45  ˕˹˸ƪǘǃ Ɨǈ˗Ǆǆ èƓƼƓưã Ɨ ˴ǈā1.5 
 

 
 

) ɆɜƬ6 ƗǆāƓǀǆ ǑǄƵ ǑǄḧǃå þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˙˻ƛƋƙ :(åɊƺ˷ǃ 
 ˕˹˸ƪǘǃ ßƓǆ Ɨ ˴˹ǃ0.45  ˕˹˸ƪǘǃ Ɨǈ˗Ǆǆ èƓƼƓưã Ɨ ˴ǈā2.0 
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.32. ƕ ǂ˹Ƹ˳˭ǁä ǏǂƳ Ǐǂḥǁä ýƑḨ˗ǂǁ ˢƳƑ˷ǁä ýƑḨ˗ǁä ƕ ˲ǆ ˗˹ƙƉƗ 
) ˤƿï ýā˗˱ǃå7 ˥ǆ ýƓɜƬǕåā () ˤƿï7) Ǒǃã (10(  ǑƼ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˙˻ƛƋƙ ƝƑƓ˯ǈ ˥˻ˮƙ

 ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ çíƓɂð ÿá ˥˻ˮƙ ƝƑƓ˯˹ǃå .ƗǈƓƪ̇ ˳Ǆǃ Ɨ Ǆ˻ƺ˵˯ǃå Ɨƞïí ǑǄƵ Ɨ ǈƓƪ̇ ˳ǃå ƗˠǄ˳ǃå
 ˥ǆ0.38  Ǒǃã0.45  Ɨ ˴˹ƕ ƗǈƓƪ̇ ˳Ǆǃ Ɨ Ǆ˻ƺ˵˯ǃå Ɨƞïí ˥ǆ Ɇ˻Ǆǀ˯ǃå ǏǄƵ Ɇ˸ƶƙ29% 

 ̞˹˸ƪǘǃ ßƓǆ Ɨ˴ǈ ǏǄƵ Ɏ˦˯˲ƙ Ǒ˯ǃå èƓɣǄ˳Ǆǃ Ɨ˴ ǃ˹ƓȺ ƗƮƓƤā0.50  ˤ ʾ ˞ƽ˳˹ƙ ˖˻ơ
 ǏǄḧǄǃ ʕƵƓǈ þƓḪï Ɨ˴ǈ ǏǄƵ Ɏ˦˯˲ƙ Ǒ˯ǃå èƓɣǄ˳ǃå ƴǆ ƗǈïƓǀ˸ǃƓȺ ɉ˦ǌˮǃå0.38  ˔˴ǈ Ɇ˶ƙā

 ˥ǆ ɉ˦ˮǌǄǃ ôƓƽ˳ǈǙå17%  Ǐ˯ơ20%  Ǒǃã ˕˹˸ƪǘǃ ßƓ˸ǃå Ɨ ˴ǈ ˕˷ƽ˳ǈå Ɠǆ˗˹Ƶ
0.45  Ǒǃã ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˸Ḫ çíƓɂð ˗˹Ƶ Ɠǆá .0.48  ˥ǆ Ɨ ˴˹ƕ ɆǀȻ ɉ˦ˮǌǃå ïå˗ǀǆ ÿƓƼ
)30~36 ˤ ʾ ˗˹Ƶ %( .Ɨ ǈƓƪ̇ ˳ǃå èƓˠǄ˳ǃå ƴ ˸˱ǃ ˕˹˸ƪǘǃ ßƓ˸ǃå Ɨ ˴ǈ ˥ǆ ƗƽǄ˯˳ǆ 

 
) üĀ˕Ɯ7 ǏǂƳ æ̠ ƙˑ˶ǁä Ǐǂḥǁä ýƑḨ̠ ǂǁ ˢƳƑ˷ǁä ýƑḨ˗ǁä ƕ ˲ǆ ƑǊ˹ƺ ˗˹Ƹ˭˶ǁä ƕ ǆƑƨ̠ ˱ǁä çƑ˞ǂ˱ǁä :(

ƕ ǂ˹Ƹ˳˭ǁä 
0.45 0.50 ˓˷˶ƨǖǁ ÞƑ˶ǁä ƕ ˲ǆ 

0.48 0.45 0.38 0.48 0.45 0.38 Ǐǂḥǁä ýƑḨ˗ǂǁ ˢƳƑ˷ǁä ýƑḨ˗ǁä ƕ ˲ǆ 

** ** ** 45 50 70 
 îä˕ƾǄ
ɇˤˬǊǁä 
( ˢǄ ) 

1.0 
 çƑƺƑƮǕä ƕ ˲ǆ
˓˷˶ƨǖǁ ƕǆ˕ǂ˶ǁä 

(%)[13] 
20 25 30 55 60 85 1.5 

35 40 50 ** ** ** 2.0 

        .Ɨ ǈƓƪ̇ Ƥ èƓˠǄƤ Ɇ˸Ƶ ˤ˯ǒ ˤǃ ** 
 
 
 



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   му 

 

 

 
) ɆɜƬ7Ɨ Ǆ˻ƺ˵˯ǃå ǑǄƵ ǑǄḧǃå þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˙˻ƛƋƙ :( 

 ˕˹˸ƪǘǃ ßƓǆ Ɨ ˴˹ǃ0.50  Ɨ ˴ǈā ˕˹˸ƪǘǃ Ɨǈ˗Ǆǆ èƓƼƓưã1.0 
 

 
 

 
) ɆɜƬ8Ɨ Ǆ˻ƺ˵˯ǃå ǑǄƵ ǑǄḧǃå þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˙˻ƛƋƙ :( 

 ˕˹˸ƪǘǃ ßƓǆ Ɨ ˴˹ǃ0.50  ˕˹˸ƪǘǃ Ɨǈ˗Ǆǆ èƓƼƓưã Ɨ ˴ǈā1.5 
 

45
50

70

0

10

20

30

40

50

60

70

80

90

100

0.35 0.4 0.45 0.5 0.55

 
А
м
Ϡ
л
Ю
Ϝ
 
ϼ
Ϝ
ϸ
Ч
в

 
)

 
а
в

(

сЯЪЮϜ аϝЪϼЯЮ аКϝжЮϜ аϝЪϼЮϜ ϣϠЂж

55
60

85

0

10

20

30

40

50

60

70

80

90

100

0.35 0.4 0.45 0.5 0.55

 
А
м
Ϡ
л
Ю
Ϝ
 
ϼ
Ϝ
ϸ
Ч
в

 
)

 
а
в

 
(

сЯЪЮϜ аϝЪϼЯЮ аКϝжЮϜ аϝЪϼЮϜ ϣϠЂж



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   мф 

 

 

 
) ɆɜƬ9Ɨ Ǆ˻ƺ˵˯ǃå ǑǄƵ ǑǄḧǃå þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˙˻ƛƋƙ :( 

 ˕˹˸ƪǘǃ ßƓǆ Ɨ ˴˹ǃ0.45  Ɨǈ˗Ǆǆ èƓƼƓưã Ɨ ˴ǈā ˕˹˸ƪǘǃ1.5 
 

 
) ɆɜƬ10Ɨ Ǆ˻ƺ˵˯ǃå ǑǄƵ ǑǄḧǃå þƓḪ̇ Ǆǃ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˙˻ƛƋƙ :( 

 ˕˹˸ƪǘǃ ßƓǆ Ɨ ˴˹ǃ0.45  ˕˹˸ƪǘǃ Ɨǈ˗Ǆǆ èƓƼƓưã Ɨ ˴ǈā2.0 
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4. çƑƜƑ˭˷˭ƨǗä 
1. ã ˥ǆ ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ çíƓɂð ÿ0.38  Ǒǃã0.45  ˥ǆ ˥˴˲ƙ ǑǄḧǃå þƓḪ̇ ǃå ˥ǆ

) ˥˻ƕ Ɠǆ ëāå̇ ˯ǒ ïå˗ǀ˸Ⱥ Ɨ ǈƓƪ̇ ˳ǃå èƓˠǄ˳ǃå ƴ ˸ƞ ǑƼ ƗǆāƓǀ˸ǃå ˤ ʾ5~8ˤǆ/ÿ (.́ 
2.  Ɨ ˴˹ƕ ƗǈƓƪ̇ ˳ǃå Ɨ Ǆ˻ƺ˵ƙ Ɨƞïí Ɇǀƙ29%  ˕˹˸ƪǘǃ ßƓǆ Ɨ ˴˹ǃ0.50  Ɠǌ˹ḧǃ

) Ǌ˯ˮ˴ǈ Ɠǆ Ǒǃã Ɇ˶˯ǃ ˞ƽ˳˹ƙ17~20 ˕˹˸ƪǘǃ ßƓ˸ǃå Ɨ ˴ǈ ˞ ʽ˳ƙ ˗˹Ƶ %(
 Ǒǃã0.45. 

3.  ƓḪ̇ ǃå Ɨ ˸Ḫ çíƓɂð ˗˹Ƶ Ǒǃã ˤƵƓ˹ǃå þ0.48  ˥ǆ íā˗ơ ǑƼ ƴƞå̇ ˯ƙ ƗǆāƓǀ˸ǃå ˤ ʾ ÿƓƼ
)2~3ˤǆ/ÿ ( ́ ïå˗ǀǆ ÿá Ɍơ˦ǃ ˖˻ơ Ɨ Ǆ˻ƺ˵˯ǃå çï˗ǀǃå ǑǄƵ ˙˻ƛƋƙ Ǌǃ Ɠ˷Ȼá å˘ǋā

) Ɨ ˴˹ƕ ɆǀȻ ɉ˦ˮǌǃå30~36 ƴ ˸˱ǃ ˕˹˸ƪǘǃ ßƓ˸ǃå Ɨ ˴ǈ ˥ǆ ƗƽǄ˯˳ǆ ˤ ʾ ˗˹Ƶ %(
.Ɨ ǈƓƪ̇ ˳ǃå èƓˠǄ˳ǃå 

5. çƑ Ƭˤ˭ǁä 
1.  Ɨǀ ʾíā ƗǄ˶ƽǆ èƓƪåïí ßå̇ ƞƎȺ ǑƮ˦ǒ ƗˠǄ˳ǃå ǑƼ Ɨ ˯˹˸ƪǗå Ɨ˹˻˱ƶǃå Ɨ ˸Ḫ ý˦ơ

 ÜƗ Ǆ˲˸ǃå íå˦˸ǃå þå˗˳˯ƪƓȺ ƗƽǄ˯˳˸ǃå ƗǈƓƪ̇ ˳ǃå óå˦ Ƥ ǑǄƵ Ɠǋ̇ ˻ƛƋƙ ɏ˗ǆā Ɨ ǈƓƪ̇ ˳ǃå
.Ɨǆ˦˸Ȼ˗ǃåā ˗˵ǃåā ßƓ˹˲ǈǙå ƗǆāƓǀǆ ýƓ˰˸ǃå Ɇ˻ˮƪ ǑǄƵ 

2.  Ɨ Ǆ˻ƺ˵˯ǃå ǑƼ ôƓƽ˳ǈǙå ˥˻˴˲ƙ Ɨ ǈƓɜǆã ǑƼ ˖˲ ǃå çíƓɂð ˔ǈƓ˱ǃå å˘ǋ ǑƼ ǏƮ˦ǒ
Ɨǈ˗Ǆ˸ǃå èƓƼƓưǗå þå˗˳˯ƪƓȺ  ˤƵƓ˹ǃå þƓḪ̇ ǃå Ɨ ˴ǈ ˥ǆ ǑǄ˰˸ǃå ˤ ʿǃå Ǒǃã ý˦Ʈ˦Ǆǃ

 ĄƓǀʿ˲ ƙ ǑǄḧǃå þƓḪ̇Ǆǃ .˥˵˳ǃå þƓḪ̇ ǃå ˥ǆ Ɇ˻Ǆǀ˯ǃåā ˤƵƓ˹ǃå þƓḪ̇ ǃå çíƓɂð ˥ǆ ú˗ǌǄǃ 
3.  ̇ Ƥá ÷å˦ǈá þå˗˳˯ƪƓȺ ˥ḧǃā ƗǌƕƓ˵ǆ èƓƪåïí ßå̇ ƞƎȺ ǑƮ˦ǒ Ɏ   Ɨ Ǆ˲˸ǃå íå˦˸ǃå ˥ǆ

ƙ èƓǈƓ ƕ ǑǄƵ ý˦˶˲Ǆǃ ɊǄ˳ǃå ˥ǆ ƗƽǄ˯˳ǆ ˔˴ǈ ā ˤƵƓ˹ǃåā ˥˵˳ǃå þƓḪ̇ ǃƓǂ˵ Ɇ˸
.íå˦˸ǃå ǉ˘ǋ ˗ƞå˦ƙ ɖ˟Ɠ˹ǆ ƗƼƓǂ 
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 ú̠ ǁ˞ä ǍǂƳ ǏƏäʕ˳ƴǁä Ǐǆä̠˶ƴǁä ìä̞˭ǄǗä ̠˹ƙƉƗ 

þƑ˭ǆ˘ǁä ƕ˷ǐ˕˶ȸ îƑ˶ǁä Ǐ˶ ǂƽǗä ɔɀ˗˞ǁä ǍǂƳ ƕ ʽ ˬ˞Ɨ ƕƨäîì 
 ˕ǁƑƢ .à     Ǉ̠ ɚƳ ˕˶˰Ǆ ˗˹˳ȸ ˒Ɯî .ìǈǂǁä˕ˬƳ Ǐǂ˹˯ƴǁä ƕƴ˶Ɯ ˕ǁƑƢ .à     ƕƻ ǂƢ ˕˶˰Ǆ êƑǄ˗ǁä 

 ÿƓ˯ǈ̊ ǃå ƗƶǆƓƞĲ  Ɨƪ˗˹ǌǃå Ɨ ǄḪ- Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃåā çïƓ˸ƶǃå ˤ˴ƿ 
Khaled.ramah@uoz.edu.ly 

 
ƕƨäî˕ǁä ˛˱ǂǄ 

 û̇ ǃɣå ǏǄƵ ǑˮǄ˴ǃå ̇ƛ˻Ƌ˯ǃå èåî ɆǂƓ˵˸ǃå ̇ǂˮå ˥ǆ ǑƑå˦˵ƶǃå Ǒǈå̇˸ƶǃå íå̠˯ǆǙå ̇ˮ˯ƶȻ
 ˥˻ǈå˦ǀǃå æƓ ʺ Ɇˡ ǑƼ ÜƗǆƓƶǃå.Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙåā ßƓ˹ˮǄǃ Ɨ˸ˢ˹˸ǃå èƓƶɂ̇ ˵˯ǃåā ǒ ýāƓ˹˯

 Ǒ˸ǄƿǙå ɖɂ̇ɣǃåā ƗǆƓƵ û̇ ǃɣå ǏǄƵ ǑƑå˦˵ƶǃå Ǒǈå̇˸ƶǃå íå̠˯ǆǙå ̇ƛá Ɇ˻Ǆ˲ƙā Ɨƪåïí ̟ ǃ˲å
 ɊɁ̇ ǒ ɏ˘ǃå Ǒ˴ Ƒ̇ ǃå ÿƓɂ̇ ˵ǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ˙ˮ˯ƶȻ ˖˻ơ ÜƗƮƓƤ ÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ˸ǃå

 ÜƗ ǈå̇ ˸ƶǃå èƓƶ˸˱˯ǃåā ÿ˗˸ǃƓȺ ÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗ǆ ˥ǆ ǑǈƓƶȻ ɖɂ̇ ˠǃå ÿå ˥˻ˮƙ Ɨƪåï˗ǃå ýǚƤ ˥ǆ
 Ɠǌƶǆ ï˘ƶ˯ǒ ƗǄơ̇ ˸ǃ ɆƮā ˗ƿā  ÜƓǌ˹ǆ ˥ɂ̇ ƕƓƶǃå āå Ɨ˹ǒ˗˸ǃå ÿƓɜ˴ǃ ßå˦ƪ Ɨɂïā˙ǆ èƓƿƓ˹˯Ƥå
 Ơ˯Ƽā Ǌƞåāíðå ƗǈƓɜǆå ÿāí ýƓơ ǑƑå˦˵ƶǃå Ǒǈå̇˸ƶǃå íå̠˯ǆǙƓƼ Üǉ̇ɂ˦ɣ ǃ˯ ý˦Ǆơ ɏå ɖ˻ˮ ƙɣ

˹ǆå Ǒǈå̇ ˸Ƶ íå˗˯ǆå ïāƓ˲ǆ ü̇ ƙ þ˗Ƶā Ǌ ˮǈƓƞ ǏǄƵ Ɨ ǆ˗Ƥ èåïƓ˴ǆ ßå̇ƞ ĄƓǄˮǀ˯˴ǆā ĄƓǈå Ɨ
 ǉ˘ǋ èßƓƞ ˣǃî ǏǄƵ Ɠ˴ ƪƋƙ .Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃå Ɨ˲Ǆ˶ǆ èƓƶɂ̇ ˵ƙā ˥˻ǈå˦ǀǃ ƗƽǃƓ˳˸ǃå
 ý˦Ʈ˦ǃå ɆƞǕ Üû̇ ǃɣå ǏǄƵ ǑƑå˦˵ƶǃå Ǒǈå̇˸ƶǃå íå̠˯ǆǙå ç̇ǋƓl ̇˻ƛƋƙ ǏǄƵ ú̇ƶ˯Ǆǃ Ɨƪåï̠ǃå
 ǑƽƮ˦ǃå Ɲǌ˹˸ǃå ÷Ɠ ƙå ýǚƤ ˥ǆ ˣǃîā ÜƓǌƙƓƵå̇ ǆ ˔˱Ȼ Ǒ˯ǃå Ɨ ˠ ˠ˳˯ǃå èƓ˱ǃƓƶ˸ǃå Ǐǃå

 ā Ɨɂâ˙ǃå ǏǄƵā ôïǙå Ɨ ʼå̇ ƹ˦ˮ˟ā Ɨɂïā˙˸ǃå ƗḪ̇ ˲ǃå ǏǄƵ íå˗˯ǆǙå å˘ǋ ç̇ ǋƓˡ ˙˻ƛƋ˯ǃ ǑǄ˻Ǆ˲˯ǃå
 Ɠǌƕ ƗǈƓƶ˯ƪǙå ˥ɜ˸Ȼ èƓ Ʈ˦ƙā ƝƑƓ˯ǈ Ǐǃå ý˦Ʈ˦ǃå ˤƙ ˥ǆā ÜƗ ʸåï˚ǃå ǑưåïǙåā Ɨɂ̇ ˶ ǃå

.ç̇ ǋƓˢǃå ǉ˘ǋ Ɨ˱ǃƓƶǆ ǑƼ 
ƕ ǂ˹ǁ˕ǁä çƑ˶ǂḥǁä :ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå Ü û̇ ǃɣå ÜÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗ǆÜ ˸ǃåƮ˦ǃå Ɲǌ˹ Ǒƽ

ǑǄ˻Ǆ˲˯ǃåā . 
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Abstract 

Unplanned urban extended is one of the biggest problems with a 

negative impact on public roads, in the absence of laws and 

legislation regulating construction and urban extended. The research 

aims to study and analyze the impact of random urban extension on 

roads in general and the regional road passing through the city of 

Zintan in particular, where the regional road is the main artery that 

connects the city of Zintan with other cities and urban communities. 

Through the study, it was found that the road suffers from traffic 

jams, whether for residents of the city or those passing through it, 

and it has reached a stage where it is impossible to implement any 

solutions to develop it. The random urban extension prevented the 

possibility of duplication and opening service paths on its sides and 

not leaving the axes of urban extension safe now and in the future 

due to the violation of the laws and legislation of the Urban Planning 

Department. 

So this study came to identify the impact of the phenomenon of 

random urban sprawl on roads, in order to reach the planning 

treatments that must be taken into account, by following the 

descriptive and analytical approach to the effect of the phenomenon 

of this sprawl on traffic movement and the topography of the land  

and on the visual vision and agricultural lands. It can be used to 

address this phenomenon now and in the future. 

ƕǄ˕ƾ˶ǁä 
 ÜƗǆ˗ǀ˯˸ǃåā Ɨ ǆƓ˹ǃå ˤǃƓƶǃå ýāí ˤˢƶǆ ǑƼ ˙˵˯˹ƙ Ɨ ˸ǃƓƵ ç̇ ǋƓˡ ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå

 ɆǂƓ˵˸ǃå Ɨǆ˗ǀǆ ǑƼ ǑƙƋɂā èǙ˗ƶ˸ǃå ßå̇ ƞ ƗƽǄ˯˳˸ǃå ƓǌǆƓ˱ơƋȺ ÿ˗˸ǃå Ɠǌǌƞå˦ƙ Ǒ˯ǃå Ɨ ǈå̇ ˸ƶǃå
 çï̠ƿ û˦ƽƙ èƓơƓ˴˸Ⱥ Ɨǆ̠˳ ǃåā Ɨ˹ɜ˴ǃå ǑǈƓ˸Ǆǃ ʕǌ˯ƞƓơā ÜƓǌǈƓɜƪ í̠Ƶ çíƓɂ̊ǃ Ɨɂ˦˴˹ ǃå
 Ɠƿ˦ƶǆā Ɨ ǆ˦ɜ˲ǃå èåïåíǙå þƓǆå ƓȻ˗˲ƙ ˕˲ Ʈáā ÜƓǌƕƓƶ ˯ƪå ǏǄƵ Ɨ˸ƑƓǀǃå èƓˠˠ˳˸ǃå

Ɨ ʹ ˮˠǃå íïå˦˸Ǆǃ ƓƼ̊ ˹˯˴ǆā Ɨ ˸˹˯ǃåā ˙ɂ˦ˠ˯Ǆǃ Ɨ ǃƓ˸ǃåā]1[ ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ˙ˮ˯ƶɂā Ü
 ƗƪƓ˴ǃåā Ɨy Ɠ˸˯ƞǙå ̝ǈå˦˱ǃå ǏǄƵ ǑˮǄ˴ǃå ̇ƛ˻Ƌ˯ǃå èåî ɆǂƓ˵˸ǃå ̇ǂˮå ˥ǆ û̇ ǃɣå ǏǄƵ
 íå˗˯ǆǙåā ßƓ˹ˮǄǃ Ɨ˸ˢ˹˸ǃå èƓƶɂ̇ ˵˯ǃåā ˥˻ǈå˦ǀǃå æƓ ʺ Ɇˡ ǑƼ Ɨ ˹ǆǙåā ƗȻíƓ˶˯ƿǙåā
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Ǒǈå̇ ˸ƶǃå]2[ ā Ü Ɇ˻Ǆ˲˯ǃåā Ɨƪåï˗ǃƓȺ Ɨƿï˦ǃå ǉ˘ǋ ýāƓ˹˯ƙƵ ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ç̇ ǋƓˡ ǏǄ
 Ǌ ǄƵ Ɨ ˮǄ˴ǃå ǊƙƓƪƓɜƶǈåā ÜÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ˸ǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ǑˮǈƓ˱ǃ Ɨ ǈ˦ǈƓǀǃå íāí̇ ǃå
 ǑǄˮǀ˯˴ǆ Ǒǈå̇ ˸Ƶ íå˗˯ǆå ïāƓ˲ǆ ˗ǒ˗˲ƙā Ɨ˸ƑƓǀǃå ɆǂƓ˵˸ǃå Ɨ˱ǃƓƶ˸ǃ Ɨ Ǆˮǀ˯˴ǆ Ɨɂâï íƓ˱ȻǗ

.Ɨ˹ǒ˗˸Ǆǃ 

ƕ ˮ˰ ǁä ƕǂɚ˳˶ǁä 
å ç̇ ǋƓˡ ǑƼ ˖˲ ǃå ƗǄɜ˵ǆ Ɇ˰˸˯ƙ ǑˮǈƓ˱ǃ Ɨ ǈ˦ǈƓǀǃå íāí̇ ǃå ǏǄƵ ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙ

 Ɨ˹ǒ˗˸ǃå ɊɁ̇ ǒ ɏ˘ǃå Ǒ˴ Ƒ̇ ǃå ÿƓɂ̇ ˵ǃå ˙ˮ˯ƶȻ ɏ˘ǃåā ÜÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ˸ǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå
 .ǑɁ̇ ƺǃå Ɇˮ˱ǃå ˤ Ǆƿå íå˗˯ǆƓȺ Ɨ ǈå̇ ˸ƶǃå èƓƶ˸˱˯ǃƓȺ 

ƕƨäî˕ǁä ùä˕ǉà 
å˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ƗǄɜ˵˸ǃ Ɇơ íƓ˱Ȼá Ǐǃå ˖˲ ǃå ú˗ǌǒǑ˸ ǄƿǙå ɖɂ̇ ˠǃå ǏǄƵ ǑƑ 

:ýǚƤ ˥ǆ ˣǃîā ÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ˸ǃå 
ļ.ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ç̇ ǋƓˡ ǏǄƵ ß˦ ˷ǃå Ɋ Ǆ˴ƙ 
ļ.ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ǑƼ ˕˸ǋƓƪ Ǒ˯ǃå Ɇǆå˦ƶǃåā æƓ ƪǙå ǏǄƵ ú˦ƿ˦ǃå 
ļ.Ɨƪåï˗ǃå Ɨǀˠ˹˸Ⱥ  ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǚǃ Ɨ ˮǄ˴ǃå ïƓƛǙå ˙˶ơ 
ļïāƓ˲ǆ ˗ǒ˗˲ƙ .Ɨ˹ǒ˗˸ǃå Ɋˠ˳˸ǃ ˥ǆǕå ǑǄˮǀ˯˴˸ǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå 
ļ Ɨƿǚƶǃå èåî èƓǌ˱ǃå Ǌ ˮ˹ƙ ɆƞǕ ǑƑå˦˵ƶǃå ßƓ˹ˮǃå ç̇ ǋƓˢȺ ƗƮƓƤ èƓ Ʈ˦ƙā ƝƑƓ˯˹ƕ êā˙˳ǃå

.Ɠǌ˯˱ǃƓƶ˸ǃ èƓ ˱ ƙå̇ ˯ƪåā ý˦Ǆơ ƴưāā ƓǌƼƓǀȻå ǏǄƵ Ɇ˸ƶǄǃ 

ƕƨäî˕ǁä ƕƾ˞˷Ǆ ìĀ˕ƟĀ ƲƽˤǄ 
˸ǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ïƓ˴ǆ þƓƵ Ɇɜ˵Ⱥ Ɨƪåï˗ǃå ýāƓ˹˯ƙ˲ǃå ˥ǆ ˗˯˸˸ǃåā ÜÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ íā˗

) ɆɜƬ ÜƓɁ̇ ƹ ÿƓ ƞ̇ ǃå Ɨ˹ǒ˗˸ǃ ƗɂïåíǙå íā˗˲ǃå Ǐǃå Ɠƿ̇ Ƭ Ɨ˹ǒƓɂ̇ ǃå Ɨ˹ǒ˗˸ǃ ƗɂïåíǙå1 ˚˻Ḫ̇ ˯ǃåā (
)    ý˦ˠȺ ƗƮƓƤ Ɇˮ˱ǃå Ɨ˲˶ǆ Ǐǃå Ɨ Ɂ̇ ˯ǃå Ɨ ǄḪ ˥ǆ ɖɂ̇ ˠǃå ïƓ˴ǆ ǏǄƵ3700  (˙˯ǆ

.Ɨǈå̠˸˻ǃå Ɨƪåï̠Ǆǃ Ɠƞî˦˸ǈ ÿ˦ḧ˯ǃ 
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) ɆɜƬ1 ɖɂ̇ ˠǃå ïƓ˴ǆ ((Ɨƪåï˗ǃå Ɨǀˠ˹ǆ)ÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ˸ǃå Ǒ˸ ǄƿǙå] 3[ 

 
ƕƨäî˕ǁä ƕ ˯Ǌ˷Ǆ 

 ç̇ ǋƓˢǃ Ɨ Ǆ˻Ǆ˲ƙ Ɨƪåïí ýǚƤ ˥ǆ Ü˖˲ ǃå úå˗ǋå ɖ˻ǀ˲˯ǃ ǑǄ˻Ǆ˲˯ǃåā ǑƽƮ˦ǃå Ɲǌ˹˸ǃå ÷Ɠ ƙå ˤƙ
 ǏǄƵ ǉ̇ ˻ƛƋƙā ÜÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ˸ǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå

ˮ˟ā ǑưåïǙå èǙƓ˸ƶ˯ƪå ǑưåïǙåā Ɨɂ̇ ˶ ǃå Ɨɂâ˙ǃåā ïā˙˸ǃå ƗḪ̇ ơā ôïǙå Ɨ ʼå̇ ƹ˦
. Ɨ ʸåï˚ǃå 

ǏƏäˤ˳ƴǁä Ǐǆä̠ ˶ƴǁä ìä˕˭ǄǗä ýˤǊƻǄ 
 Ɨ ǈå̇ ˸ƶǃå èƓˠˠ˳˸ǃå Ǒưïå ǏǄƵ Ʉơ̊ ǃåā ƴƪ˦˯ǃå ǊǈƓȺ ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ú̇ ƶȻ

ÜǑƑå˦˵ƶǃå ßƓ˹ˮǃƓȺ  Ɋ ˠ˳˯ǃå èƓƶɂ̇ ˵ƙā ˥˻ǈå˦ǀǃā ǑưåïǙå èǙƓ˸ƶ˯ƪǙ ƗƽǃƓ˳˸ǃƓȺå.Ǒǈå̇ ˸ƶǃ 
ǏƏäʕ˳ƴǁä Ǐǆä̠˶ƴǁä ìä̞˭ǄǗä ƕ˯ǁƑƴǄ ú̠˝ 

 : üǘƟǗäĀ ƕǁäïǗä Ǒǈ˗ƙ ǑǈƓƶƙ Ǒ˯ǃå Ɨ Ƒå˦˵ƶǃå ɖ˟Ɠ˹˸ǃå ǑƼ ýǚơǙåā ƗǃåðǗå Ɨ Ǆ˸Ƶ þ˗˳˯˴ƙ
 ˙˶˯ǀȻ ÿå ë̇ ˯ǀȻ ˣǃ˘ǃ ˃ ǃƓḧ˯ǃå ɌǋƓȺ æ˦ǄƪǙå å˘ǋ ˙ˮ˯ƶɂā ÜƗ ǈå̇ ˸ƶǃå Ɨ˭˻ˮǃå ǑƼ ˙˻ˮǂ

 Ɨ ǃƓ˯ǃå èǙƓ˲ǃå ǏǄƵ Ǌǀ ˮˠƙ]4[:- 
¶  ïƓǀ˯Ƽå.Ǒ˲˶ǃå ú̇ ˶ǃåā ßƓɁ̇ ǌḧǃåā ǉƓ ˸ǃƓḪ Ɨ ƪƓƪǕå èƓǆ˗˳Ǆǃ Ɨǀˠ˹˸ǃå 
¶ .Ɠǌ˯˱ǃƓƶǆ ˥ɜ˸Ȼ Ǚ é˦Ǆƙ āå Ɨ˭˻ƕ ˙˟Ɠ˳ǆ í˦ƞā 
¶ .ƓǌƵïå˦Ƭ ɖ˻ưā ƓǌɁïƓǀ˯ǃ Ɠǌƕ Ɨ Ʈ˦˶˳ǃå ˙Ƽ˦ƙ þ˗Ƶā ÜƗḧǃƓǌ˯˸ǃåā Ɨ˸Ȼ˗ǀǃå ǑǈƓ ˸ǃå 
¶ .ýƓ˸ƶ˯ƪǚǃ ƗǄǋ˓ǆ ˙˻ƹ ƓǌǄƶ˱Ȼ Ɠ˸ǆ ÜǑǈƓ ˸Ǆǃ Ǒưå̇ ˯ƼǙå ˙˸ƶǃå ßƓǌ˯ǈå 
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 : ˗ɀˤ˞˭ǁäĀ Ʉ˹ǉƉ˭ǁä ÜƗǃåðǗå ˔Ǆˠ˯ƙ Ǚ Ǒ˯ǃå Ɨ Ƒå˦˵ƶǃå ɖ˟Ɠ˹˸ǃå ˙ɂ˦ˠƙā Ɇ˻ǋƋƙ çíƓƵå ˤ˯ǒ
 ƓǌǄ˻ǋƋƙ çíƓƵɀā ƓǌƙßƓƽḪ ƴƼïā ÜƓǋ̇ ɂ˦ˠ˯ǃ Ɨ ˠ ˠ˳ƙ ɆƑå˗ƕ ƴưāā Ɠǌ˯ƪåïí ýǚƤ ˥ǆ]5[ . 

 : ƕ Əäˤ˳ƴǁä ɔ˝Ƒ˷˶ǁä ɔɀˤ˞Ɨ Ɨ Ƒå˦˵ƶǃå ɖ˟Ɠ˹˸ǃå íå˗˯ǆå ˥ǆ ˗˲ǃå Ǐǃã æ˦ǄƪǙå å˘ǋ ú˗ǌǒ
˲˸ǃå çïāƓ˱˸ǃå ɖ˟Ɠ˹˸ǃå ǏǄƵ Ʉơ̊ ǃåā ƗǄƕƓǀǃå ɖ˟Ɠ˹˸ǃå ɖɂ˦ˠƙ ýǚƤ ˥ǆ ƓǌƑå˦˯ơåā ÜƓǌƕ Ɨˠ

ǑƑå˦˵ƶǃå íå˗˯ǆǚǃ]6[. 

ƕ ʽ ˬ˞˭ǁä ƕƨäî˕ǁä 
 ǑˮǈƓƞ ǏǄƵ Ɨ Ƒå˦˵ƶǃå ǑǈƓ ˸Ǆǃ Ɨ ƑƓ˶ơå Ɨƪåïí Ɇ˸Ƶ ˖˲ Ǆǃ Ɨ ʿ ˮˠ˯ǃå Ɨƪåï˗ǃå ˕ǃāƓ˹ƙ

.ÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ˸ǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå 
) ˤƿï ýā˗˱ǃå Ơư˦ǒ1 Ɨ Ƒå˦˵ƶǃå ǑǈƓ ˸ǃå ˃ ˹˶ƙā í˗Ƶ ( ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ ƗǆƓǀ˸ǃå
.Ɨƪåï˗ǃƓȺ ú˗ǌ˯˴˸ǃå 
) ˢƽî üĀ˕Ɯ1ƕƨäî˕ǁƑȸ ù˕Ǌ˭˲˶ǁä ɔɀ˗˞ǁä ǏˬǆƑƜ ǍǂƳ ƕ Əäˤ˳ƴǁä ǏǆƑ ˶ǁä ˗˴Ɵ ( 
Ǎ˷ˬ˶ǁä ˁ ˷˴Ɨ ì˕ƴǁä % ƕ ˲˷ǁä Ǎ˷ˬ˶ǁä ˁ ˷˴Ɨ ì˕ƴǁä % ƕ ˲˷ǁä 
ƕɀîƑ˯Ɨ ǏǆƑ Ǆ 66 44.3 ñîĀĀ ƕ ʶƑ˷Ƭ ǏǆƑ Ǆ 29 19.5 
ƕ ˷ɚƨ ǏǆƑ Ǆ 6 4 ƕ ˰Ƭ ǏǆƑ Ǆ 3 2 

ǏǆƑ Ǆ ƕ ˷ɚƨ ƕɀîƑ˯Ɨ 34 22.8 ƕ ˶ ǂƴƗ ǏǆƑ Ǆ 2 1.34 
ƕɀîäìä ǏǆƑ Ǆ 3 2 ƕ Ǆ˕Ƣ ǏǆƑ Ǆ 1 0.67 

ƕɀîƑ˯Ɨ ƕɀîäìä ǏǆƑ Ǆ 4 2.7 ƕǄƑƳ ɔƏä˕Ɵ 1 0.67 
ƕ Əäˤ˳ƴǁä ǏǆƑ ˶ǁä ì˕Ƴ ǏǁƑ˶Ɯä 149 

 
ù˕Ǌ˭˲˶ǁä ɔɀ˗˞ǁä ǏˬǆƑƜ ǍǂƳ ǏƏäˤ˳ƴǁä Ǐǆä̠ ˶ƴǁä ìä˕˭ǄǗä Ʉ˹ǂ˰ƗĀ ƕƨäîì 

 ǏǆƑ ˶ǁä Ʉ˹ǂ˰ƗĀ ƕƨäîì :ǗĀàɔɀ˗˞ǁä ǏˬǆƑƜ ǍǂƳ ƕ Əäˤ˳ƴǁä 
 ˥ǆ æïƓǀȻ Ɠǆ ÿå ˥˻ˮƙ ɖˮƪ Ɠǆ ýǚƤ ˥ǆ44.3%  ýƓ˸ƶ˯ƪå èåî Ɨ Ƒå˦˵ƶǃå ǑǈƓ ˸ǃå ˥ǆ
 Ɨ˴ ƕ˹ Ɨ˹ɜ˴ǃå ƗɂïƓ˱˯ǃå ǑǈƓ˸ǃå Ɠǌ˻Ǆƙ ÜɏïƓ˱ƙ22.8%  Ɨ ˴˹ƕ òï˦ǃåā Ɨ ʸƓ˹˶ǃå ǑǈƓ ˸ǃå ˤƙ

19.5%. ) Ɇɜ˵ǃƓȺ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ2 .( 
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) ˤƿï ɆɜƬ2 ˔˴ǈ Ơư˦ǒ ǑǈƓ ƕ Ɋˠ˳ǆ (Ɨ Ƒå˦˵ƶǃå ǑǈƓ ˸ǃå 

 
 ǏƮäîǗä çǗƑ˶ƴ˭ƨä Ʉ˹ǂ˰ƗĀ ƕƨäîì : Ƒ ǆƑƙ 

1. (˕˶˭ƴ˶ǁä Ɉ˞˱˶ǁä ɔƺĀ) ǏƮäîǗä çǗƑ˶ƴ˭ƨä 
 ˙˷Ƥå þå̊ ơā íāíï í˦ƞā ˥˻ˮƙ ÜƗ˹ǒ˗˸Ǆǃ ç˗˸˯ƶ˸ǃå Ɨ ǈå̇ ˸ƶǃå èƓˠˠ˳˸ǃå Ɨƪåïí ýǚƤ ˥ǆ

ï) Ɨˠɂ̇ ˳ǃå ǏǄƵ Ɨ˹˻ˮ˸ǃå ð˦ǆ̇ ǃå ˔˴ơ Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ4s ëāå̇ ˯ǒ ô̇ ƶȺ (
) ˥ǆ30  Ǐǃå60 Ɠ˸Ḫ  Üɖɂ̇ɣǃå ǑˮǈƓƞ ǏǄƵ èƓǆ̠Ƥ û̇  ˟í˦ƞā Ǐǃå ƗƼƓưǗƓȺ Ü̇˯ǆ (

) ˤƿï Ɇɜ˵ǃƓȺ Ơư˦ǆ3 ʕƿï Ǒǈå̇˸ƶǃå Ɋɣ ˳˯ǃå ÿ˦ǈƓǀǃ ƗȻ̆˻ƽ˹˯ǃå Ɨ˲Ƒǚǃå ïå̇ƿ ɄǃƓ˳Ȼ å̆ǋā (
3 ) Ɨ˹˴ǃ2001 ) çíƓ˸ǃå ǑƼ ( þ67 ƗȻƓ˸ơ Ɨǀˠ˹ǆ ü̇ ƙ ˔˱Ȼ Ǌǈå ǏǄƵ ˝˹ƙ Ǒ˯ǃåā Ü(

ǃå ƗǆƓƶǃåā Ɨ˴ Ƒ̇ǃåā Ɨƶɂ̇˴ǃå û̇ ǃɣå ǏǄƵƗǃā̠ǃå û̇ ǃɣåā ÜʕǃƓƿǙåā ÿ̠ ǃ˸å ˥ƕ˻ ɊɁ̇ƙ Ǒ˯ 
 ˥Ƶ Ɇǀƙ Ǚ ƗƼƓ˴˸Ⱥ Ɨɂ̇˷ ǃ˲å èƓɣɣ ˳˸ǃå û̇˯˳ƙ Ǒ˯ǃå50  Ǚåā Üɖɂ̇ ˠǃå ƗƼƓơ ˥ǆ å̇ ˯ǆ

 û̇ ǃɣå ƴǆ ƴ˟Ɠǀ˯ƙ Ǚ èƓǆ̠˳ ǃå û̇  ˟Ǐ˸ ƙ˴ ƗˮǈƓƞ û̇  ˟ýǚƤ ˥ǆ Ǚå ʕȻ̠˳ ǃ˯å ÿ˦ɜȻ
 ā ÿåïāí ï˚ƞ ýǚƤ ˥ǆ āå Ɨ ƪåï èƓƶ˟Ɠǀƙ ýǚƤ ˥ǆ Ǚå Ɨ ˴ Ƒ̇ ǃåā Ɨƶɂ̇ ˴ǃåˤɜ˲ƙ]7[. 

44.3

4

22.8

2 2.7

19.5

2 1.34 0.67 0.6
0
5

10
15
20
25
30
35
40
45
50

 сжϝϠв
ϣтϼϝϮϦ

 сжϝϠв
ϣтжЪЂ

 сжϝϠв
 ϣтϼϝϮϦ
ϣтжЪЂ

 сжϝϠв
ϣтϼϜϸϜ

 сжϝϠв
 ϣтϼϜϸϜ
ϣтϼϝϮϦ

 сжϝϠв
ϣтКϝжЊ
Єϼмм

 сжϝϠв
ϣтϲЊ

 сжϝϠв
твтЯЛϦ ϣ

 сжϝϠв
ϣтвϸ϶

 ХϚϜϸϲ
ϣвϝК



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   ну 

 

   

 
) ɆɜƬ3 Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ Ɨ ǈ˦ǈƓǀǃå íāí̇ ǃåā ˙˷ƤǙå þå̊ ˲ǃå í˦ƞā Ơư˦ǒ (

Ɨ˹ǒ˗˸ǃå Ɋˠ˳˸Ⱥ ïƓ˸ǃå]8[ 

 
2. (ˢƏƑƾǁä ƲƮˤǁä) ǏƮäîǗä çǗƑ˶ƴ˭ƨä 

 ÜǑ˸ ǄƿǙå ɖɂ̇ ˠǄǃ Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ǑˮǈƓƞ ǏǄƵ ǑưåïǙå èǙƓ˸ƶ˯ƪå Ɇ˻Ǆ˲ƙā Ɨƪåïí ˗˹Ƶ
 ǑǈƓ ˸ǃå ˞ƶȺ ɏ˗ƶƙ ˥˻ˮƙ Ɇɜ˵ǃå ǑƼ Ɠ˸Ḫ ɖɂ̇ ˠǃå ǑˮǈƓ˱ǃ Ɨ ǈ˦ǈƓǀǃå íāí̇ ǃå ǏǄƵ Ɨ Ƒå˦˵ƶǃå

)4 Ɏíå Ɠǆ ÜƓǌƽɂ̇ ˶˯ǃ ɖɂ̇ ˠǃå Ơˠƪ ýǚƺ˯ƪåā ïƓˠǆǙå ǉƓ ǆ ˃ɂ̇ ˶ƙ ˙ƕƓƶǆ ˗ƪ ˤƙ Ɠ˸Ḫ Ü(
) çíƓ˸ǃå ˝˹ǃ ƗƽǃƓ˳˸ǃƓȺ ƓǌƼå̇ ˱ǈåā Ɠǌ˟˦ˮǌǃ30 ʕƿï Ǒǈå̇˸ƶǃå Ɋɣ ˳˯ǃå ÿ˦ǈƓƿ ˥ǆ (3  Ɨ˹˴ǃ

)2001Ƥ̇ ˯ǃå ð˦˱Ȼ Ǚ Ǌǈå ǏǄƵ ˝˹ƙ Ǒ˯ǃåā (þ Ɨɂ̇ ˷˲ǃå èƓˠˠ˳˸ǃå êïƓƤ ßƓ˹ˮǃƓȺ ˝
 Ɠ˸Ḫ Üxǃ̆ǃ Ɨǆðǚǃå ɉā̇˵ Ǆǃ ƋǀƼā û̇ ǃɣå èƓǆ̠Ƥ ô ƺ̇ǃ āå ÜƗ˱ ƙå̇˯ƪǙå èƓƵā̇˵ Ǆ˸ǃ Ǚå

) çíƓ˸ǃå ˕˶ǈ31 ôå̇ ƹǙå ˙˻ƺǃ èƓƹå̇ ƽǃå ýƓ˸ƶ˯ƪå āå ßƓ˹ˮƕ ˝ Ƥ̇ ˯ǃå ð˦˱Ȼ Ǚ Ǌǈå ǏǄƵ (
 ̇ ƹǕ Ɠ Ƒ̊ ƞ āå Ɠ ǄḪ Ɨ ˹ɜ˴ǃå ǑǈƓ ˸ǃå ˙ɂ˦˲ƙ ð˦˱Ȼ Ǚā ÜɊˠ˳˸ǃƓȺ ç˗˸˯ƶ˸ǃå˱ƙ ôå āå ƗɂïƓ

 ƴ˹˸ɂā Ü̠Ƒåāð Ɨɂâ̇ǃå ƓȻåāðā û̇ ǃɣå ý˦ơ ƗḪā̇˯ ǃ˸å èƓƹå̇ƽǃå ïƓ˯Ƶå ð˦˱ Ȼ Ǚ Ɠ˸Ḫ ÜƓǋ̇˻ƹ
ƓǌǄƞå ˥ǆ è˗˸˯Ƶå Ǒ˯ǃå ôå̇ ƹǙå ǑƼ Ǚå ƓǌǃƓ˸ƶ˯ƪå āå Ɠǌ˸ư]7[. 
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) Ɇɜ˵ǃå4Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå Ơư˦ǒ (]3[ 

˗˹ƙƉƗ Ʉ˹ǂ˰ƗĀ ƕƨäîì : Ƒ ǆƑƙ óîǗä ƕ ʺä̠ Ʒʕ ˬ˝ ǍǂƳ ǏƏäˤ˳ƴǁä Ǐǆä̠ ˶ƴǁä ìä˕˭ǄǗä 
 ˥ǆā ÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ˸ǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ ôïǙå Ɨ ʼå̇ ƹ˦ˮ˟ Ɨƪåïí ˗˹Ƶ

 Ɨ˹ƪ ǑƼ ǑƵƓ˹˶ǃå ˙˸ǀǃƓȺ Ɨɂ˦˱ǃå ï˦˶ǃå ˥˻ƕ ƗǈïƓǀ˸ǃå2004  Ɨ˹ƪ ǑƼā2019  çïƓɂ̊ ǃåā
 ǏǄƵ ç̇ ˻ƺƮ ƗȻíāå ˙ˮƵ æƓ˴˹ƙ ˕ǈƓḪ ïƓˠǆǙå ǉƓ ǆ ÿå ˥˻ˮƙ ÜƗƪåï˗ǃå ƴƿ˦˸ǃ Ɨ ǈå˗˻˸ǃå

˯ǃ ɖɂ̇ ˠǃå ï˦˲ǆ íå˗˯ǆå ǑˮǈƓƞ Ɨ˱ ˯ǈā ÜçïƓƽ˱ǃå Ɇǌƪ Ǐǃå ƗȻí˓˸ǃå Ɨ ˴ Ƒ̇ ǃå ƗȻíāǕå ǑƼ ˔˶
 Ǐǃå Ɏíå Ɠ˸ǆ ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ ïƓˠǆǙå ǉƓ ǆ ý˦˻ƪ ˙ƕƓƶǆ þíï ˤƙ ǑƑå˦˵ƶǃå ßƓ˹ˮǄǃ

) Ɇɜ˵ǃå ǑƼ Ɠ˸Ḫ ɖɂ̇ ˠǃå Ơˠƪ ǏǄƵ ïƓˠǆǙå ǉƓ ǆ ˃ɂ̇ ˶ƙ5 ǏǄƵ Ɠ Ǆƪ ˣǃî ˛ɜƶǈåā Ü(
) çíƓ˸Ǆǃ ƗƽǃƓ˳˸ǃƓȺ ǑǄơ̇ ˸ǃå Ɠǌ˟˦ˮǋā ƓǌƼå̇ ˱ǈƓȺ ɖɂ̇ ˠǃå7(  ˥ǆ (á) ç̇ ǀƽǃå Ɋɣ ˳˯ǃå ÿ˦ǈƓƿ

Ǒǈå̇ ˸ƶǃå  ˤƿï46  Ɨ˹˴ǃ1970  ̇˻ƺȺ ð˦˱ Ȼ Ǚ Ǌǈå ǏǄƵ ̋ ƙ˹ Ǒ˯ǃåā ÜƗǆƓƶǃå û̇ ǃɣå ÿƋ˵Ⱥ
 ̠˸ ƶ˯˸ǃå ǑƑƓǌ˹ǃå ÷Ɠ˴ƙǙå êïƓƤ Ɨƶƿå˦ǃå ǑưåïǕå ̇˻˱˵ƙ û̇ Ǆɣǃ ƗǆƓƶǃå çïåíǗå ˥ǆ ̋ Ƥ̇ƙ

ǄƵ ÿƓǆ ƗǆƓƿã āá ÜƗƶɂ̇˴ǃå û̇ ǃɣå Ǐǃã Ɨ˴ ǃ˹ƓȺ å̇˯ǆ ˥ɂ̇˵Ƶ ƗƼƓ˴˸ǃ ɖɂ̇˟ Ɇḧǃ˻ āá Ɠǌ
 ˞ɂ̇ ƶƙ ǊǈƋƬ ˥ǆ Ɠǌ˻Ƽ Ɇ˸Ƶ ɏá ßå̇ ƞã āá ǉƓ ǆ úïƓ˶ǆ āá ûíƓ˹Ƥ āá Ɠǌƕ ˙ƽơ éå˗ơã
 )çíƓ˸ǃå ˕˶ǈ Ɠ˸Ḫ Ü ǚˮǀ˯˴ǆ Ǌƶ ƪ˦ƙ āá Ǌ˹˻˴˲ƙ ƗƿƓƵã āá ˙ˠ˳Ǆǃ ɖɂ̇ ˠǃå Ɨǆǚƪ10 (

) ç̇ ǀƽǃå6 Ü7 ƴ˹ǆ ƗƮƓƤ Ɨƽ˶Ⱥ ̇ˢ˲ƙā ÜƗǆƓƶǃå û̇ ǃɣå ǏǄƵ ɏ̠ƶ˯ǃå ð˦˱ Ȼ Ǚ Ǌǈå ǏǄƵ(
 ˙ƽ˲ǃå Ǐǃã Ɠǌ˹ǆ ǉƓ ˸ǃå ÿƓɂ̇ ƞ ƓḧǄǆ ˕ǈƓḪ ˦ǃā Ɠǌǃ çïāƓ˱˸ǃå Ɨ˷ƽ˳˹˸ǃå ǑưåïǕåā èå˦˹ǀǃå āá

Ɠǋ̇˻ƹ āá ɏïƓ˱˸ǃå āá ɏ̇ǃå ǉƓ˸Ⱥ Ɠǌƿå̇ƹã ƴ˹˸Ȼ Ɠ˸Ḫ ÜƗƮƓ˳ǃå èƓ˭˻ǌǃå āá íå̇Ƽǖǃ]9[. 
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) ɆɜƬ5 þå˗˳˯ƪåā ïƓˠǆǙå ǉƓ ǆ ˙ƕƓƶǆ ˗ƪā Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ ǑƑå˦˵ƶǃå ßƓ˹ˮǃå (

 Ɠǌƽɂ̇ ˶˯ǃ ɖɂ̇ ˠǃå Ơˠƪ ̇ ɂ˦˶ƙ) ÿ˦ơ˰Ɠǃå( 
 

ƕɀîĀ˗˶ǁä ƕḨ˗˰ǁä ǍǂƳ ǏƏäˤ˳ƴǁä Ǐǆä̠ ˶ƴǁä ìä˕˭ǄǗä ˗˹ƙƉƗ : ƑˮǁƑƙ 
 ǑǈƓ ǆ ï˦ǌˡ Ǐǃå Ɏíáā Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå å̇ ƛá
 íāí̇ ǃå ǏǄƵ ˕ƽơðā Ɨɂïā˙˸ǃå ƗḪ̇ ˲ǃå ûƓ˹˯Ƥå ǑƼ ˕ˮˮƪ ÜƗ ʸƓ˹Ʈ òïāā Ɨ ˹ɜƪā ƗɂïƓ˱ƙ

êåāíðå ô ƺ̇ǃ ü̇Ĉƙ ɏ̆ǃåā Üɖɂ̇ɣǄǃ Ɨǈ˦ǈƓǀǃå Ƶ Ǒǆ˗˳ǃå ɖɂ̇ ˠǃå ˘˻ƽ˹ƙā ǚˮǀ˯˴ǆ ɖɂ̇ ˠǃå ǏǄ
 þƓơíðǙå ɏíƓƽƙā ÜǑ˸ǄƿǙå Ɏ˦˯˴˸ǃå ǏǄƵ ç̇ƕƓƶǃå Ɨɂïā̇˸ǃå ƗḪ̇˲ǃå ƗƕƓ˴ǈǙ Ɇ˲Ḫ ǊˮǈƓƞ

) ʕƿï Ɇɜ˵ǃåā  ÜǑǄ˲˸ǃå Ɏ˦˯˴˸ǃå ǏǄƵ Ɨ˹ǒ̠˸Ǆǃ ɏïā̇˸ǃå6 ƗǆƓǀ˸ǃå Ɨ Ƒå˦˵ƶǃå ǑǈƓ ˸ǃå Ơư˦ǒ (
ǈƓƿ íå̠ƙïå ɏá ü̇ƙ ÿā̠ƕ ç̇ƬƓǆ Ǒ˸ǄƿǙå ɖɂ̇ɣǃå ǏǄƵƓơíðǚǃ Ɏíå Ɠǆ ÜǊ ˮǈƓƞ ǏǄƵ Ǒǈ˦ þ

 ÿƓɜ˴ǃ Ɨɂïā̇˸ǃå ƗḪ̇˲ǃå ǏǄƵā Ǒ˹˟ ǃ˦å Ɏ˦˯˴˸ǃå ǏǄƵ ç̇ƕƓƶǃå Ɨɂïā̇˸ǃå ƗḪ̇˲ǃå üƓɁïåā
 Ɠǆ ̝ ơ˴ ǊˮǈƓƞ ǏǄƵ Ǒǆ̠˳ ǃå ɖɂ̇ɣǃå ̆˻ƽ˹ƙā ɖɂ̇ɣǃå Ɨƞåāíðå ̆˻ƽ˹ƙ ÿāí ýƓơā ÜƗ˹ǒ̠˸ǃå

.ïā˙˸ǃå ƗḪ̇ ơā ÿƓɜ˴ǃå í˗Ƶ çíƓɂð ˔ǂå˦ǒ Ɠ˸Ⱥ Ǌǃ Ɋˠ˳ǆ ˦ǋ 

  
) Ɇɜ˵ǃå6 ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ˔ˮ˴Ⱥ Ɨɂïā˙˸ǃå ƗḪ̇ ˲ǃå ƗǄƿ̇ Ƶ (

 èǙƓ˸ƶ˯ƪǙå ƗˠǄ˯˳ǆ Ɨ Ƒå˦˵Ƶ ǑǈƓ ǆ ƗǆƓƿåā Ǒ˸ ǄƿǙå(ǉ̇ ǒíïí ˗˸˲ǆ ˙ɂ˦˶ƙ) 
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ƕɀ˗˴ ǁä ƕɀá˗ǁä ǍǂƳ ǏƏäˤ˳ƴǁä Ǐǆä̠ ˶ƴǁä ìä˕˭ǄǗä ˗˹ƙƉƗ : Ƒƴȸäî 
èǙƓ˸ƶ˯ƪå í˗ƶ˯ǃ ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå Ɏíå  ǑˮǈƓƞ ǏǄƵ ñāï˗ǆ ˙˻ƺǃå ǑưåïǙå

 ɏïƓ˸ƶ˸ǃå ʕ˸˶ ǃ˯å çßåíï ßå̇ƞ ɏ̇ Ⱥ˶ ǉ˦˵ƙ Ǐǃå ÿƓ˯ǈ̊ǃå Ɨ˹ǒ̠˸Ⱥ ïƓ˸ǃå Ǒ˸ǄƿǙå ɖɂ̇ɣǃå
 Ɨ Ƒå˦˵ƶǃå Ɨ Ƒå˦ǌǃå èǙƓ˶ƙǙåā ßƓɁ̇ ǌḧǃå Ɨɜ Ƭ íå˗˯ǆå Ǐǃå ƗƼƓưǗƓȺ ÜǑǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃåā

ˢƶǃå Ɨ ˮǃƓƺǃå ÿǙ ˣǃîā Üɖɂ̇ ˠǄǃ Ɨɂ̇ ˶ ǃå Ɨɂâ˙ǃå ǏǄƵ Ɠ Ǆƪ å̇ ƛå Ɠ˸ǆǑǈƓ ˸Ǆǃ Ǐ˸  Ɠǌ˸ ˸˶ƙ ˤƙ
 Ɋ˴ȺǕ ̇ǀ˯ƽƙ ̟ ơ˻ ÜƗɣ ˠ˳ ǃ˯åā ƗɂïƓ˸ƶ˸ǃå ̝ǈå˦˱ǃå çƓƵå̇ǆ ÿāí üǚ˸ǃå Ɇˮƿ ˥ǆ Ɠǋ̆˻ƽ˹ƙā
 Ɨ ǈ˦ǈƓǀǃå èƓƶɂ̇ ˵˯ǃåā ɊȺå˦˷Ǆǃ ƴ˷˳ƙ ˤǃā ǑǈƓ ˸Ǆǃ Ɨ ˠ ˠ˳˯ǃå ˙˻ǒƓƶ˸ǃåā Ɨ ˸ ˸˶˯ǃå ˛ƪǙå

ƴǆ ɖƽ˯ǒ Ɠ˸Ⱥ íå˗ƙïǙå èƓƼƓ˴ǆā ǑǈƓ ˸ǃå èƓƵƓƽƙïǙ çí˗˲˸ǃå Ɨ ƑƓ˹ˮǃå ƗƼƓ˰ḧǃåā ǆ Ɋ ˠ˳˯ǃå ˙˻ǒƓƶ
 Ɨơ˦˯ƽ˸ǃå ɖƑå˗˲ǃåā ßå̇ ˷˳ǃå èƓơƓ˴ǃåā ƗǆƓƶǃå èƓƹå̇ ƽǃå í˦ƞā  þ˗Ƶ ƴǆ Üç˗˸˯ƶ˸ǃå Ǒǈå̇ ˸ƶǃå
 Ơư˦ǆ Ɠ˸Ḫ ɖɂ̇ɣǃå ɏ̇ƕƓƶǃ Ǒǈå̇˸ƶǃå ɏ̇˶ǃå é˦Ǆ˯ǃå ǑƼ ̇˻ˮḧǃå ̇ƛǙå Ǌǃ ÿƓḪ ɏ̆ǃåā

) Ɇɜ˵ǃƓȺ7.( 
 

  
) Ɇɜ˵ǃå7 ɏïƓ˸ƶ˸ǃå ʕ˸˶ ǃ˯å çßåíïā ǑưåïǙå èǙƓ˸ƶ˯ƪå í̠ƶƙ ˥Ƶ ƝƙƓ˹ǃå ɏ̇˶ǃå é˦Ǆ˯ǃå (

 ǑǈƓ ˸Ǆǃ(ÿ˦ơ˰Ɠǃå ̇ɂ˦˶ ƙ) 

ƕ ʶäî˘ǁä ǏƮäîǗä ǍǂƳ ǏƏäˤ˳ƴǁä Ǐǆä̠ ˶ƴǁä ìä˕˭ǄǗä ˗˹ƙƉƗ : Ƒ˲ǄƑƢ 
) ˥˻ƕ Ɠǆ ç̇ ˯ƽǄǃ Ɨɂ˦˱ǃå ï˦˶Ǆǃ ƗǀȺƓˠ˸ǃåā Ɨƶƞå̇ ˸ǃå ýǚƤ ˥ǆ2004 þĲ 2019 (þ

ƿï Ɇɜ˵ǃƓȺ Ɨ˲ư˦˸ǃåā) ˤ8 ɖɂ̇ɣǃå ǑˮǈƓƞ ǏǄƵ çí˦ƞ˦˸ǃå ÿ˦ɂ˯̊ǃå ïƓ˱Ƭå ̝Ǆƹå ÿå ˥˻ ƙˮ Ü(
 Ǒ˸˲Ȼ ɏ˘ǃå ˙˷ƤǙå þå̊ ˲ǃå ÿƓɜǆ ˕Ǆơ Ɨ ˹ɜƪā ƗɂïƓ˱ƙ ǑǈƓ ǆ ßƓ˵ǈå ô̇ ƺǃ Ɠǌ˯ǃåðå ˤƙ

 ʕƿï ÿ˦ǈƓǀǄǃ ɄǃƓ˳ǆ å̆ǋā ÜǑǄˮǀ˯˴ ǃ˸å ƴƪ˦ǃ˯å ô ƺ̇ǃ Ǒ˸ǄƿǙå ɖɂ̇ɣǃå íāíï46  Ɨ˹˴ǃ
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1970 ) çíƓ˸ǃå ̋ ǈ ̝ ơ˴ ƗǆƓƶǃå û̇ ǃɣå ÿƋ˵Ⱥ10ǀƽǃå () ç̇4 ïƓ˱ƬǕå úǚƙã ˙˷˲Ⱥ (
 Ɨy Ɠ˹˶ ǃå ýƓ˸ƵǙå āá èƓƼƓ˴˸Ǆǃ Ɨ˹˻ˮ˸ǃå èƓǆǚƶǃå āá ƗǆƓƶǃå û̇ ǃɣå ǑˮǈƓƞ ǏǄƵ Ɨƪā̇ƺ˸ǃå

Ɠǌƕ Ɨǀ˲Ǆ˸ǃå]9[. 
 

   
                      )2004)                                        (2019( 

 
) ɆɜƬ8 ßå̇ ˷˳ǃå ɖ˟Ɠ˹˸ǃå ǏǄƵ ˙ƑƓ˱ǃå ßå˗˯ƵǙå ( ïƓ˱Ƭå Ɨǃåðåā Ɨơ˦˯ƽ˸ǃå èƓơƓ˴ǃåā

ƓǌǈƓɜǆ ƗɂïƓ˱ƙ ǑǈƓǆ ƗǆƓƿåā Ǒ˸ǄƿǙå ɖɂ̇ɣǃå ǑˮǈƓƞ ǏǄƵ ÿ˦ɂ˯̊ǃå]3[ 

 
ƕƨäî˕ǁä ƛƏƑ˭ǆ 

 ǑˮǈƓƞ ǏǄƵ ǑˮǄƪ Ɇɜ˵Ⱥ ˙ƛå ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ÿå ˥˻ˮƙ ɖˮƪ Ɠǆ ýǚƤ ˥ǆ
ǈ Ɨ ˴ Ƒ̇ ǃå Ǌ˯ƽ ˡ˦ǃ ɖɂ̇ ˠǃå ßåíå ǏǄƵ ÜÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ˸ǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå˯:ǑǄǒ Ɠ˸ǃ Ɨ˱- 

1-  þƓǆå èåïƓ˴ǃå ú˦ƿ˦ǃ ɖɂ̇ɣǃå ǑˮǈƓƞ þå̠˳ ƪ˯Ǚ Ɏíá ɏïā̇˸ǃå þƓơíðǙå ç̇˰ǂ
.òï˦ǃåā èǚ˲˸ǃåā ˤƵƓˠ˸ǃåā ǑǋƓǀ˸ǃå 
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2-  Ɇɂ˦˲ƙ Ǐǃå Ɏíá ÜƓǌ˻ǄƵ ßƓ˹ˮǃåā Ɠǌǆí̇ ƕ ïƓˠǆǙå ǉƓ ǆ ˃ɂ̇ ˶ƙ ˙ƕƓƶǆ ǏǄƵ ɏ˗ƶ˯ǃå
.Ɠǌ˟˦ˮǋā ƓǌƼå̇˱ǈå ǑƼ ̝ ƪˮ Ɠǆ Ɠǌƽɂ̇˶ ǃ˯ Ɏ̇˱˸Ḫ ɖɂ̇ɣǃå Ơɣƪ 

3-  é˦Ǆƙ ï˦ǌˡ íāíï ǏǄƵ ǑƑå˦˵ƶǃå Ǒǈå̇˸ƶǃå íå̠˯ǆǙå ßå̇ƞ ɖɂ̇ɣǃå íå̠˯ǆƓȺ ɏ̇˶Ⱥ
 Ɨ˸ˢ˹˸ǃå èƓƶɂ̇ ˵˯ǃåā ˥˻ǈå˦ǀǄǃ ƗƽǃƓ˳˸ǃƓȺ ˣǃîā ÜƗ ǈ˦ǈƓǀǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå þ̇ ơā
 òï˦ǃƓƼ ÜɄƑƓˡ˦ǃå ƗǄƤå˗˯ǆā çí˗ƶ˯ǆ èƓǆ˗Ƥ ǑǈƓ ǆ ßƓ˹ƕ ˤƙ ˖˻ơ ßƓ˹ˮǃå Ɨ Ǆ˸ƶǃ

Ⱥ èåïƓ˟Ǚåā èåïƓ ˴ǃå ƗǈƓ Ʈā ˤƵƓˠ˸ǃåā ǑǋƓǀ˸ǃå ˔ǈƓ˱ȺɂïƓ˱˯ǃå èǚ˲˸ǃå ˔ǈƓ˱ Ɨ
.Ɠǋ̇ ˻ƹā 

4-  ˕ǈƓḪ Ǒ˯ǃåā Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ǑˮǈƓƞ ǏǄƵ Ɨ ʸåï˚ǃå ǑưåïǙå ǏǄƵ Ʉơ̊ ǃå
 ƗɂïƓ˱ƙ Ɨ˹ƕå ƓǌǈƓɜǆ ßƓ˵ǈåā Ɠǌ˯ǃåðå ̞ ƙ˸ ̟ ơ˻ Üÿ˦ɂ˯̊ǃå ïƓ˱Ƭå ñ̇ƺǃ ̋ ˶ ǆ˳

.Ɨ Ƒå˦˵ƶǃå ǑǈƓ ˸ǃå ˥ǆ Ɠǋ̇ ˻ƹā òïāā 
5- Ǆǃ ǑǄˮǀ˯˴˸ǃå ƴƪ˦˯ǃå ˗˻˻ǀƙ Ǐǃå ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå Ɏíåˠ˳˸ Ǒǈå̇ ˸ƶǃå Ɋ

 ƗɁ˦ƶƮ Ǐǃå ƗƼƓưǗƓȺ ǑưåïǙå èǙƓ˸ƶ˯ƪå ˤ ˢ˹ƙā Ɋ ˠ˳ƙ ƗǄƿ̇ Ƶā ÜƗ˹ǒ˗˸Ǆǃ
ßƓɁ̇ ǌḧǃå èƓɜ Ƭ)Ɇ˰ǆ ǑǈƓ ˸Ǆǃ Ɨ ƪƓƪǙå èƓǆ˗˳ǃå ˙˻Ƽ˦ƙ-Ǒ˲˶ǃå ú̇ ˶ǃå- 

ǉƓ ˸ǃå-  èǙƓ˶ƙǙå-.(ƣǃå...... 
 

çƑ Ƭˤ˭ǁä 
1-  íāí̇ ǃå ǏǄƵ Ʉơ̊ ǃåā ǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ç̇ ǋƓˡ úƓǀȻå ǏǄƵ Ɇ˸ƶǃå

 Ǒ˯ǃå Ɨǃā̠ǃå èƓ˴ƪ˓ǆ Ɇ˻ƶƽ˯ƕ xǃîā ÜèƓɣɣ ˳˸ǃå êïƓƤā ɆƤåí û̇ Ǆɣǃ Ɨǈ˦ǈƓǀǃå
.Ǒ˹˟˦ǃå Ɠǋïāí ßåíǗ Ɠǌǂå̇ Ƭåā Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃƓȺ ƗƿǚƵ Ɠǌǃ 

2-  Ɨ ˸ ˢ˹ƙ èƓˠˠ˳ǆ íå˗ƵƎȺ Ɨƿǚƶǃå èåî èƓǌ˱ǃåā Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃå Ɨ˲Ǆ˶ǆ þƓ ʾ
ǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå ïāƓ˲ǆ ˗ǒ˗˲ƙā ÜǑƑå˦˵ƶǃå Ǒǈå̇ ˸ƶǃå íå˗˯ǆǚǃí ǑǄˮǀ˯˴˸ ɆƤå

.ƓǌƞïƓƤā ÿ˗˸ǃå èƓˠˠ˳ǆ 
3-  Ɠǌǀ ˮˠƙ ǑƼ ɆǋƓ˴˯ǃå þ˗Ƶā ßƓ˹ˮǃå Ɨ Ǆ˸ƶǃ Ɨ˸ˢ˹˸ǃå ǑǈƓ ˸ǃå èƓƶɂ̇ ˵ƙā ˥˻ǈå˦ƿ ˙ɂ˦ˠƙ

.ĄƓǄˮǀ˯˴ǆā ĄƓǈå ˥ǆǙå Ǒǈå̇˸ƶǃå íå̠˯ǆǙå ɖ˻ǀ˲˯ǃ 
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4-  ǑưåïǙå èǙƓ˸ƶ˯ƪå ˝˳Ȼ Ɠ˸ ʼ Ɠǋ˘˻ƽ˹ƙ ƗƶȺƓ˯ǆā Ɨ ˠ ˠ˳ƙ ˙˻ǒƓƶǆ ƴưā
ƗƶȺƓ˯˸ǃ ɏíƓƬïå Ɇ˻ǃ̠Ḫ Üû̇ ǃɣå èƓɜƬā Ɨ ˮ˹ƞǙåā Ɨ ˹˟˦ǃå ƗɂïƓ˵˯ƪǙå ˔ƙƓɜ˸ǃå 
.Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃå ýƓ˸ƵƋȺ þ˦ǀƙ Ǒ˯ǃå 

5-  ˤ ˸˶˯Ǆǃ ƗȻíƓƬïå ɆƑǙí íå˗Ƶåā Ǒ˹˟˦ǃå Ɠǌˮƞå˦ƕ þ˦ǀ˯ǃ Ɨ ƪ˗˹ǌǃå ˥ǌ˸ǃå ƗȺƓǀǈ Ɇ˻ƶƽƙ
 ƗɂïƓ˵˯ƪǙå ̝ƙƓɜ˸Ǆǃ þ̊Ǆǆ Ɇ˸Ƶ Ɲǌ˹ǆ ƗȺƓ˰˸Ⱥ ÿ˦ḧ˯ǃ ÜǑǈå̇˸ƶǃå Ɋɣ ˳˯ǃåā ɏïƓ˸ƶ˸ǃå

.Ɨ ƪ˗˹ǌǃåā 
6- ˸ǃå ǏǄƵ ƗȺƓƿ̇ ǃå ˗ǒ˗˵ƙ êïƓƤ ßƓ˹ƕ ˝Ƥï ßƓˠƵå ˥ǆ Ɠǌƶ˹ǆā Ɨ ƪ˗˹ǌǃå ˔ƙƓɜ

.Ɨ˶˯˳˸ǃå èƓǌ˱ǃå ˥ǆ ç˗˸˯ƶ˸ǃå èƓˠˠ˳˸ǃå 
7-  ɖɂ̇ ˠǃå  ǑˮǈƓƞ ǏǄƵ Ɨ Ƒå˦˵ƶǃå ǑǈƓ ˸ǃå Ɇ˻ǋƋƙā ˙ɂ˦ˠ˯ǃ Ɨ ˠ ˠ˳ƙ èƓƪåïí íå˗Ƶå

.Ɠǌǃ èƓǆ˗˳ǃåā ɖƼå̇ ˸ǃå ˙˻Ƽ˦ƙā ÿƓ˯ǈ̊ ǃå Ɨ˹ǒ˗˸Ⱥ ïƓ˸ǃå Ǒ˸ ǄƿǙå 
8- ˹ǒ˗˸Ⱥ ïƓ˸ǃå ǑǃƓ˲ǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ïƓ˴ǆ Ɇ˻ơ̇ ƙ íā˗ơ êïƓƤ Ǐǃå ÿƓ˯ǈ̊ ǃå Ɨ

 ƗȺå˦ˮǃå Ǐǃå Ɨ˹ǒƓɂ̇ ǃå Ɨ˹ǒ˗ǆ ƴǆ ƗɂïåíǙå íā˗˲ǃƓȺ Ɨ ʾ̇ ˵ǃå ƗȺå˦ˮǃå ˥ǆ ÜƓɁ˦˹ƞ Ɨ˹ǒ˗˸ǃå
 .ÿƓ ƞ̇ ǃå Ɨ˹ǒ˗ǆ ƴǆ ƗɂïåíǙå íā˗˲ǃƓȺ Ɨ Ɂ̇ ƺǃå 

9-  ɖɂ̇ ˠǃå ˘˻ƽ˹ƙ ˗ƶȺ Ǒƶ ˸˱ƙ ɖɂ̇ ˟ Ǐǃå ǑǃƓ˲ǃå Ǒ˸ ǄƿǙå ɖɂ̇ ˠǃå ˃ ˹˶ƙ çíƓƵå
.˗ǒ˗˱ǃå Ǒ˸ ǄƿǙå 

10-   Ɨ ǃƓ˸ǃå èƓ˶˶˳˸ǃå ˗Ʈï èƓƪåï˗ǃå íå˗ƵǕā Ǒǈå̇ ˸ƶǃå ˙ɂ˦ˠ˯ǃå ýƓ˸ƵǕ Ɨǆðǚǃå
.Ɠǋ˘˻ƽ˹ƙ ƗƶȺƓ˯ǆā Ɨ ˠ ˠ˳˯ǃå 

 
ƲƜä̠ ˶ǁä 

]1[  (çï˦˵˹ǆ ˙˻ƹ) ǉåï˦˯Ḫí ƗǃƓƪï ÜƗ ˮ˻Ǆǃå Ɨ ǄơƓ˴ǃå ÿ˗˸Ǆǃ Ǒǈå̇ ˸ƶǃå íå˗˯ǆǙå Üǉ̇ ɜƵ ˔ƞï
Ü2005.þ 
]2[   Üý˦ǆƋ˸ǃåā ƴƿå˦ǃå ˥˻ƕ Ɨǆ̇ ɜ˸ǃå Ɨɜ˸Ⱥ Ɨ Ƒå˦˵ƶǃå ɖ˟Ɠ˹˸ǃå ÜǑǈå̇ ǋ̊ ǃå ƠǃƓƮ ˥ƕ ˗ǃƓƤ

 ƗǃƓƪï (çï˦˵˹ǆ ˙˻ƹ) ˙˻˯˴ƞƓǆĲ 1435 Ā- 1436 .Ā 
]3[   ƝǆƓǈ̇ ƕGoogle earth . 
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]4[  Ɨ ǈƓɜƪǗå èƓƪƓ ˴ǃå" Ü Ɠ ƪà ǑɁ̇ ƺǃ Ɨ ʸƓ˸˯ƞǙåā ƗȻíƓ˶˯ƿǙå Ɨ˹˱Ǆǃå Ü å˦ɜƪǙå
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çƑɚ ƪ Ǐƺ ÞäìǓä ˣ˹˲˰Ɨ ƕȿ̠ ˞˵˶ǁä ˣƻ˲ǁä 
 üĀǓä Þ̆ ˯ǁä- ƕǆîƑƾǄ ƕƨäîì 

Ə˒Ƒƴǁä úîƑ̋ ÛɇƑƻ˳ǁä ˢǁƑƨ ÛǏƗƑȸ ˕˶˰Ǆ  

 ÜƗ ƪ˗˹ǌǃå èƓ ˹ǀ˯Ǆǃ ǑǃƓƶǃå ˗ǌƶ˸ǃå ÜƗ Ɂ̇ ǌḧǃå Ɨƪ˗˹ǌǃå ˤ˴ƿ˛Ǆƕå̇ ˟. 
 Tarekalayeb@gmail.com 

 

˛˱ǂ˶ǁä 

 ç̇ ƕƓƶǃå èǙƓ˲ǃåā ïíƓ˶˸ǃå Ɨ˵ƿƓ˹ǆā ô̇ Ƶ ˤƙ Ɨƿï˦ǃå ǉ˘ǋ ǑƼƗ ƑƓɁ̇ ǌḧǃå èå̇ ˻ƺ˯˸Ǆǃ Ƽ Ǒ
˃˹˶ ǃ˯å û̇ ā˟ èǚǆƓƶǆā ˥ƽ˴Ǆǃ ǑǀƼå˦˯ǃå ǉ˦˵ ǃ˯åā ƗƑƓɁ̇ǌḧǃå ƗƿƓɣǃå èƓɜƬ.  ǏǄƵ çāǚƵ
ǃå ƓǌǃāƓ˹˯ƙ Ǒ˯ǃå ƗǄ˶ǃå èåî ƓȻƓ˷ǀǃå ƗǈïƓǀǆā Ɨ˵ƿƓ˹˸Ⱥ Ɨƿï˦ǃå þ˦ǀƙ Üˣǃî˙˻ǒƓƶ˸  ˥ǆ çí˗˲˸ǃå

Ɨɂ̇ ˲ ǃå ˃ ˹˶˯ǃå èƓ˴ƪ˓ǆ Ɇˮƿ  ǑƪƓ ʿǃå ƴư˦ǃå çƓƵå̇ ǆ ƴǆ Ü˥ƽ˴ǃå ˥˯ǆ ǏǄƵ Ɨǀ ˠ˸ǃå
å ƗƿƓˠǃå Ɨ˸ˢǈǕƗ ǃā˗ǃ .ƗǄƛƓ˸˸ǃå 

å èå̠ǃ˦ǆ Ɇ˻ƺ˵ƙ ǑƼ Ɨǆ̠˳ ˯˴˸ǃå ɉā̇˵ ǃå Ǒǃå û̇ˠ˯ǃå ʕ˯ǒ Ɠ˷Ȼáǃå ïƓ ˯ǃ˸ ā æāƓ˹˯ íå̇ ǒ Ǒ˯ǃå
 .˥ƽ˴ǃå ˥˯ǆ ƴǆ ɏðå˦˯ǃƓȺ Ɇ˸ƶǃå Ɠǌƕ 

 Ɇơ ëå̇ ˯ƿå ˤƙ èƓɂ˦˯˴˸ǃå í˗ƶ˯ǆ ɏ˗ǌƞ ˛ǂƓƵ ƗƼƓưƎȺ ˣǃîā ˥ƽ˴ǃå èƓɜ Ƭ ßåíá ˥˻˴˲˯ǃ
 .èƓɂ˦˴˯ ǃ˸å çí̠ƶ˯ǆ ̨ǂå˦Ƶ ÷å˦ǈå ˥˻ƕ ƗǈïƓǀ˸ǃå ʕ˯ƙ ú˦ƪā Ɨɜ˵ǃå ƴǆ ɏðå˦˯ǃƓȺ Ɇ˸ƶȻ 

ǁä çƑ˶ǂḥǁäƕǁä˕: PSQƿ þƓˢǈ Üç̇ ƕƓƶǃå èǙƓ˲ǃå Ü Üɏ̇ ǃ˲å ˃ ˹˶ ǃ˯å èƓ˴ƪ˓ǆ Ü˥ƽ˴ǃå çï̠
.èƓ ʿƼå˦˯ǃå 

Abstract 

The sources and transient effects of electrical variables and harmonic 

distortion in ships electrical power networks, and the parameters and 

methods of characterization, were presented and discussed. 

Furthermore, the paper investigates, discusses and compares relevant 

issues by standards defined by marine classification institutions 

applicable on board ships, taking into account the standard setting of 

similar international energy systems. 
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The conditions used in the operation of alternating current generators 

that intended to work in parallel with the ships' board, also been 

discussed. The proposed solution is by adding a multi-level voltage 

inverter that works in parallel with the network. A comparison will be 

made between the types of multi-level inverters. 

Key words:  PSQ, Transients, shipboard power system, marine 

classification institutes, harmonics. 

1 .ƕǄ˕ƾ˶ǁä 
 ƗƿƓˠǃå íå˗ǆã çí˦ƞPower Supply Quality )PSQ ûƓˠǈ Ǐǃã ˙˻˵Ȼ ƠǄˠ˶ǆ ˦ǋ (

ƴƪåā ǃ Ɨ ƑƓɁ̇ ǌḧǃå èƓɜ ˵ǃå ǑƼ èƓȺå̇ ˠưǙå ˥ǆ ƗƵ˦˹˯ǆ ƗƵ˦˸˱˸ǃ˥ƽ˴Ǆ[2][1].  Ɠǌ˸ ˻ǀƙ ˤ˯ɂā
 Ɨ ˸ƪǙå úā˙ˢǃå í˗˲ƙ Ɨ ǃā˗ǃå ˙˻ǒƓƶ˸ǃå .Ɨ ʹƞ̇ ˸ǃå Ɨ ˹ǀ˯ǃå ˙˻ǒƓƶ˸ǃå ˥ǆ ƗƵ˦˸˱ǆ ɆƕƓǀǆ
 èƓƼå̇ ˲ǈǙå ǉ˘ǋ ˙ˮ˯ƶƙ .ƗƿƓˠǃƓȺ íå˗ǆǗå Ɨ˸ˢǈá ǑƼ Ɨ ˸ƪǙå ɉā˙˵ǃå ǉ˘ǋ ˥Ƶ èƓƼå̇ ˲ǈǙåā

 ǑƼ èƓȺå̇ ˠưå ƗȺƓ˰˸Ⱥ û̇ ā˟ èå̇Ƭ˓ ǃ˸å ˥ǆ ƗƵ˦˸ ǆ˱ þå̠˳ ƪ˯ƓȺ Ɠǋ̊˻˻˸ƙ ʕ˯ɂā ÜƗƿƓɣǃå çí˦ƞ
.ñƓ ʿǃå 

ƙ Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǃå çí˦ƞ ˗ƶƗ˸ǌ˸ǃå Ɇǆå˦ƶǃå ˥ǆ  ïå̇ ǀ˯ƪǙ çï˗ǀǃå Ɨ˸ˢǈá èƓɜ ƬǄƵǏ  ˥˯ǆ
˥ƽ˴ǃå ç̇ ˻ƤǙå èå˦˹˴ǃå ǑƼ Ɠǌ˻ǄƵ ˚˻Ḫ̇ ˯ǃå íåð Ǒ˯ǃåāƵ Ɨ˭ǒí̇ ǃå ƗƿƓˠǃå çí˦ƞ ˙ƛ˓ƙ Ǚ . ǏǄ

 Ɨ˹˻ƽ˴ǃå èƓ ˻Ḫ̇ ˯ǃ ßƓɁ̇ ǌḧǃå ßåíáÜɊǀƼ ƪå çßƓƽḪ ǏǄƵ ̇˻ˮḪ Ɇɜ˵Ⱥ ƓĄ˷Ȼá ̇ƛ˓ƙ Ɠǌ˹ḧǃ þå˗˳˯
ÜƗƿƓˠǃå ˙˲ ǃå ǑƼ ëåāïǕå Ɨǆǚƪā Ɨơǚ˸ǃå ˥ǆáā[2] . 

2) çǘǄƑƴǄ .çä̠ ˭ǄäîƑȸ(  ˁ Ƭˤ˭ǁä 
 ǑƼèƓƽǃ˓˸ǃå  çíƓɂð ƓȻƓ˷ƿ ǏǄƵ ˙˻ˮḪ Ɇ˸Ƶ üƓ˹ǋ ÿƓḪ (ƗǄ˶ǃå èåî ˙˻ǒƓƶ˸ǃå ˣǃî ǑƼ Ɠ˸Ⱥ)

˞ƽ˳˹˸ǃå ˗ǌ˱ǃå èåî íí̇ ˯˸ǃå ïƓ ˯ǃå ƗƿƓ˟ Ɨ˸ˢǈá ǑƼ (ïƓ ˯ǃåā) ˗ǌ˱ǃå  ǑƼInstitute of (
IEEE 1159 )Electrical and Electronics Engineers ]3Ü[  ˙˻ǒƓƶ˸ǃå ˗ơá ˦ǋā
 ǑƼ Ɨ ˴ Ƒ̇ ǃåPSQÜ ǌḧǃå ˙ǋå˦ˢǃå ˃ ˹˶ƙ ˤ˯ǒ ̇ Ǐǃã ƗƿƓˠǄǃ Ɨ ˴ ˟Ɠ˹ƺǆā7 èƓƵ˦˸˱ǆÜ 
 èƓƵ˦˸˱˸ǃå1 ā2  ā ç̇ ƕƓƵèƓƼǚ˯Ƥå  èåî èƓ˭Ƽ Ǐǃã ƗƵ˦˸˱ǆ ɆḪ ˤ˴ǀ˹ƙ .Ɏ˗˸ǃå ç̇ ˻˶ƿ

Ɠ˶Ƥ ǑƼ ˥˻ˮǆ ˦ǋ Ɠ˸Ḫ Üçí˗˲ǆ ˝Ƒ ýā˗˱ǃå1 . 
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 üĀ˕˯ǁä1.  ƑăƾƺĀ ƕ˲ Ƒ̋˷ƸǄĀ̠Ǌḥǁä èä̞ƟǓä ˁ ˷˴Ɨøǁ IEEE1159. 
Impulsive Transients 

0.1 msec 

> 1 msec 

1 msec 

50 nsec -1 msec 

5 nsec 

< 50 nsec 
Rise time 

Duration 

Oscillatory Transients 

0.5-5 MHz 

5 ɛsec 

5-500 kHz 

20 ɛsec 

< 5 kHz 

0.3 ï 50msec 
Frequency 

Duration 

Short duration variations ï Voltage dips & Interruptions  

3 sec - 1 min 30 cycles - 3 sec 0.530 cycles Duration 

Short duration variations ï Voltage swells  

3 sec - 1 min 30 cycles - 3 sec 0.5-30cycles Duration 

3 .ˣƻ˲ǁä ˣ˭Ǆ ǍǂƳ ƕƽƑ˞ǁä ýƑˠǆ ǍǂƳ ƑǊƗä̠ ˹ƙƉƗĀ Ʉ˶˰ǁä çä̠ ˹˹ƸƗ 
 ƗǈïƓǀǆ çíā˗˲ǆ ˗˻ǃ˦˯ǃå Ɨƶƪ ÜƗǃā˚ƶǆ Ɨɜ Ƭ ˥Ƶ çïƓ ʸ Ɨ˹˻ƽ˴ǃå ˥˯ǆ ǏǄƵ çï˗ǀǃå þƓˢǈ

 ýƓ˸ơǕƓȺ ǑƼ Ɍơǚ˸ǃåā ƴƑƓ˵ǃå ̝ˮ˴ǃå ˦ǋ çï̠ǀǃå èƓɜ˵ǃ ɏ̇ǋ˦˱ ǃå Ʉƶ˷ǃå å̆ǋ .ç̇ˮ˻ḧǃå
 Ɇǒ̠˯ˮƕ ĄçíƓƵ Ɋƙ̇ƙ Ǒ˯ǃåā Üçï̠ǀǃå Ɨ˸s ǈǕ íí̇˯ǃåā ̠ǌ˱ǃå ǑƼ ˥ǆå̊˸˯ǃåā Ǒƶˮ ǃɣå ̇˻ƺǃå ̇˻ƺ˯ǃå

ÜƴƼåā˗ǃå Ɇ˰ǆ Üç̇ ˻ˮḧǃå Ɨ ƑƓɁ̇ ǌḧǃå çï˗ǀǃå ýƓ˸ơá (Ɇ˻ƺ˵ƙ/úƓǀȻã)  ɖɂ̇ ˲ǃå èƓ˳˷ǆā èƓ˳˷˸ǃå
 ÜɊƹå˦˷ǃåā ˙˻ǒƓƶ˸ǃå ǉ˘ǋ ðāƓ˱˯ƕ Ɨ ˮ˴ǆ .ƣǃãǄǃ í˗˲˸ǃå ɏ˗˸ư˦ǒ .Ɨ˹˻ƶǆ Ɨ ˹ǆð ç̇ ˯ƽǃ Ơ
 Ɇɜ˵ǃå1  ̇˻ Ḫˮ ǑƑƓɁ̇ǌḪ ü̇˲˸ǃ Ɇǒ̠˯ˮǃå ßƓ˹ƛá íí̇˯ǃåā ̠ǌ˱ǃå æ̆ƕ̆ƙ ǏǄƵ ĄǙƓ˰ǆ ā ÿƎƼ ǑǃƓ˯ǃƓɁ

 ˙˻ˮḪ ˙˻ƛƋƙ Ɠǌǃ ÜƗ˭ƞƓƽ˸ǃå Ɇ˸˲ǃå èå̇ ˻ƺƙ çï˗ƿ Ǐǃã Ɨ ˴ǈ Ɨ ƑƓɁ̇ ǌḧǃå ý̊ ǒ˗ǃå èå˗ǃ˦ǆ çï˗ƿƵ ǏǄ
˹ǃ ç̇ ƕƓƶǃå úā˙ˢǃåçï˗ǀǃå þƓˢ ]4[. 

 

 
   ɆɜƬ)1:( Ɇ˸˲ǃå ˙˻˻ƺƙ ˕˲ƙ íí̇ ˯ǃå 
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4 . ƕǆîƑƾǄǈǂ˹ǂ˰Ɨ ˶ ˹ƾƗĀǈ ˣƻ˲ǁä ˗˹ǐƑƴ˶ǁ   
 Ɨ ƑƓɁ̇ ǌḧǃå èå̇ ˻ƺ˯˸Ǆǃ íā˗ơ ƴư˦ǃ Ɨɂ̇ ˲ ǃå ˃ ˹˶˯ǃå èƓ˴ƪ˓ǆ Ɇˮƿ ˥ǆ çí˗˲ǆ ˙˻ǒƓƶǆ üƓ˹ǋ

 èå̇ ˻ƛƋ˯ǃå Ǐǃã ɏí˓ƙ ÿá ˥ɜ˸Ȼ ƓǋðāƓ˱ƙ ƗǃƓơ ǑƼ Ǒ˯ǃåā Ɇɜ˵ǃƓȺ Ɨ˲ư˦˸ǃå1  ÿá ˥ɜ˸Ȼ Ǒ˯ǃåā
 Ǒǌ˻ƞ˦ƙ á˗ˮ˸Ḫ ˙˻ǒƓƶ˸ǃå ǉ˘ǋ ɖ˻ˮˠƙ ˥ɜ˸Ȼ .íí̇ ˯ǃå āá / ā ˗ǌ˱ǃå ôƓƽ˳ǈå ˔ˮ˴Ⱥ é˗˲ƙ

˥ƽ˴ǃå ˥˯ǆ ǏǄƵ çï˗ǀǃå Ɨ˸ˢǈǕ þƓƵ. ǃ ˃ ˹˶˯ǃå èƓ˴ƪ˓ǆ í˗˲ƙ ˣǃî ǏǄƵ ýƓ˰ǆā ˕ǒ˗
ñƓ˯ɂ̇ ˻Ƽ ˣƪï˦ǈ Det Norske Veritas (DNV) ˃ ˹˶˯Ǆǃ ð˗ɂ˦ǃ Ɨ˴ƪ˓ǆā Ü Lloydĵs

(LRS)RegisterÜ ǃå Ɨ˹˱Ǆǃåā Ɨ ǃā˗ǃå Ɨ ˹ǀƙā˙ǌḧInternational Electrotechnical 

)IEC( Commission ˥˲˵Ǆǃ Ǒɜɂ̇ ǆǕå ˔˯ɜ˸ǃåā American Bureau of 
shipping (ABS)  ˗ǌ˱ǃå èƓƼå̇ ˲ǈǙ Ǐ˶ƿǕå ˗˲ǃå ˥ḧǃā Üíí̇ ˯ǃå èƓƼå̇ ˲ǈǙ íā˗˲ǃå ˛ƽǈ

 Ė ˦ǋ ˤƑå˗ǃå2.5 ³] ǑƼ5Ü[ Ė ÿ˦ḧƙā 20 Ė Ý+15-] ǑƼ6Ü5 .ç˗˸ǃå ç̇ ˻˶ƿ èƓƼå̇ ˲ǈǙ [
 ýā˗˱ǃå ǑƼ ˥˻ˮǆ å˘ǋ2.  ˙ǀ˯˴˸ǃå ˗ǌ˱ǃå æ˘ƕ˘ƙ ˗ơ ƸǄˮɂā3.3Ė ] ǑƼ7.[ 

 ЬмϹϮ2 ..ϸϸϽϧгЮϜ ϼϝуϧЮϜ ЙтϾнϦ ϣгЗжц ϸϸϽϧЮϜм ϹлϯЮϜ ϽуПϧЮ ЬнϡЧгЮϜ рϹгЮϜ 
Quantity in operation Permanent Variation Temporary Variation  

Frequency ±5% ±10% (5s) 

Voltage +6% to -10% ±20% (1.5s) 

 ýā˗˱ǃå ǑƼ3  ˗ǒ˗ƶǄǃ ˙ƕƓƶǃå ˗ǌ˱Ǆǃ èƓƵƓƽƙïå ˥ǆ Ɠǌƕ ë˦ ˸˴˸ǃå íā˗˲Ǆǃ ƗǆƓƵ ç̇ ˢǈ ǑˠƶȻ
 .Ɨɂ̇ ˲ ǃå ˃ ˹˶˯ǃå èƓ˴ƪ˓ǆ ˗Ƶå˦ƿā ˥ƽ˴ǃå ˙˻ǒƓƶǆ ˥ǆ 

 üĀ˕˯ǁä3. ˣƻ˲ǁä ˗˹ǐƑƴǄ ˣǄ ˕ǐ˕ƴǂǁ ˗ƓƑƴǁä ˕Ǌ˯ǂǁ çƑƳƑƻƗîä ˣǄ ƑǊƓ êʕ ˶˲˶ǁä ìĀ˕˰ǂǁ ƕǆîƑƾǄ 
REGISTER VOLTAGE TRANSIENT  VOLTAGE SPIKE  

ABS (2005) 

BV(2003) 

DNV(2001) 

PRS (2002) 

RINA(2005) 

±20% (1,5s) 

 

No 

 

(LRS) (2001) +20%, -15% (1,5s) No 

IEEE Std 45-1998 

 

±16%(2s) 

 

±2500V (380V ï 600V) 

1000V (120V-240V) 

STANAG 1008 

(Ed.8, Ed.9) 

±16%(2s) 

[ ±22%(2s) ] 

18-35V, 24Vdc 

2.5kV, 440V 

1kV, 115V 

0.6kV, 24Vdc 
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å þ˗˳˯˴ƙ Ü̠ǌ˱ǃå Ɨƞ˦ǆ ɆɜƬ ǑƼ ƓĄǋ˦˵ ƙ Ɲ˯˹ƙ Ǒ˯ǃåā ÜƗ˰ǒ̠˲ǃå ˥ƽ˴ǃå ǑƼ Ɨɣ ǃ˳å ̇˻ƹ ýƓ˸ơǕ
 ˥ƽ˴ǃå ǑƼ Ǒˠ˳ǃå ˙˻ƹ Ɇ˻˸˲˯ǃå ƸǄˮǒ ˖˻˲Ⱥ ÜǊǄ˸ǂƋȺ çï˗ǀǃå þƓˢǈ ǏǄƵ ƗȻƓǌ˹ǃå ǑƼ ˙ƛ˓ǒ Ɠ˸ǆ

 Ɨ ǃƓ˲ǃå Ɨɂ̇ ˲ ǃåā ƗɂïƓ˱˯ǃå80Ė ˯ǆ ǏǄƵ ˗˻ǃ˦˯ǃå çï˗ƿ ˥ǆƗ˹˻ƽ˴ǃå ˥ ˯ǃå ǉ˦ ˵˯ǃå ˙˻ƛƋƙ ÿã ǑǀƼå˦
 èå˗ƶ˸ǃå ǏǄƵï˦Ḫ˘ǆ ] ǑƼ8 ˥Ƶ Ɲ˯˹ɂā Ü[ǉ˦ ˵˯ǃå å˘ǋ ÜƗ ƑƓɁ̇ ǌḧǃå èǙǓå ǑƼ Ɨ ʼƓưã ˙ƑƓ˴Ƥ 

ǃå þƓˢǈ ǑƼ ˥˻ǈ̇ ǃå èå̇ ˻ƛƋƙāçï˗ǀ ýƓˠƵǙå ƗȻƓ˸ơ ç̊ ǌƞáā Üˤɜ˲˯ǃåā ýƓˠƵǕå ñƓ ʾ ç̊ ǌƞáā Ü
ǆā èǙƓ˶ƙǙå ˣǃî ǑƼ Ɠ˸Ⱥ ÜƗ ǈā˙˯ḧǃǗå ç̊ ǌƞǕå ǑƼ ɆƤå˗˯ǃå āá˗ǀƼ å˘ǃ .Ɨơǚ˸ǃå èå˗ƶ 
 ùǃ ƗǌƕƓ˵ǆ ̠ǌ˱ǃå ǉ˦˵ ǃ˯ åĄíā̠ơ ˃ ˹˶ ǃ˯å èƓ˴ƪ˓ǆ ʕsƶǆ ̞˹ˮƙDNV āABS ÜɆƕƓǀ˸ǃå ǑƼ .

 þ˗˳˯˴ȻLRS  ˗ơTotal Harmonic Distortion (THD)  Ɨ ˴˹ƕ5 Ė  ˗ǌ˱ǃå ˥ǆ
Ɨ ʸ̇ ƽǃå ƴɂð˦˯ǃå èƓơ˦ǃ āá ƴɂð˦˯ǃå Ɨơ˦ǃ ǑƼ ǑƪƓƪǕåÜ ˯ơ èƓ ʿƼå˦˯ǃå ñƓ ʾ ˤ˯ɂāǃå ǏƗ ƙ̇ 

50 Ɨ˴ ƕ˹ ƓĄǆïƓƮ åĄ̠ơ í̠˲Ȼ Ǌ˹ḧǃā Ü1.5 Ė  Ɨƞï˗ǃå ˥ǆ ǏǄƵá ǑǀƼå˦ƙ ɏí̇ Ƽ ˗ǌƞ ɏǕ ɊǀƼ
˥ɂ̇ ˵ƶǃåā Ɨ˴ǆƓ˳ǃå[7] ýā˗˱ǃå ˝˳Ǆǒ .4  úā˙ˡ ƴ ˸ƞ ǑƼ ˗ǌ˱Ǆǃ ǑǀƼå˦˯ǃå ǉ˦ ˵˯ǃå íā˗ơ

 ˃ ˹˶˯ǃå èƓ ʹ˸ƞā Ɨ ǃā˗ǃå èƓ˸ˢ˹˸Ǆǃ ˥ƽ˴ǃå ˥˯ǆ ǏǄƵ Ɨ ƑƓɁ̇ ǌḧǃå èƓ ˻Ḫ̇ ˯Ǆǃ Ɇ˻ƺ˵˯ǃå
Ɨɂ̇ ˲ ǃå.  

 üĀ˕Ɯ4 . ˕Ǌ˯ǂǁ Ǉˤ˳Ɨ Ǎ˴ƽàǁ.ƕ˷˹ƻ˲ǁä ˣ˭Ǆ ǍǂƳ ƕ ƏƑȿ̠ Ǌḥǁä çƑ ˹Ḩ˗˭ǂǁ Ʉ˹Ƹ˳˭ǁä ùĀ˗ˠ 
 IEC IEEE DNV ABS LRS 

Total harmonic distortion 5% 5% 5%** 5% 5% 

Single harmonic 3% 3% 3% 3% 1.5%* 

 ƴǆ Ɠǌ˯ǈïƓǀǆ Ɠ˹˹ɜ˸Ȼ ˥ƽ˴Ǆǃ ƗɁ̇ ˠ˷˸ǃå èƓɜ ˵ǃå ǑƼ íí̇ ˯ǃå úå̇ ˲ǈå ç̇ ǋƓˡ ɏ˗ǆ Ɨˢơǚ˸ǃā
 ˞ƽ˳˹˸ǃå ˗ǌ˱ǃå ˙Ƒåā˗ǃ ǚ˰˸Ƽ ƗǆƓƶǃå èƓɜ ˵ǃƓȺ ƗƮƓ˳ǃå ɉƓ˸ǈǕå ǑƼ çíïå˦ǃå ɉā˙˵ǃå

 ǑɁāïāǕå Ɋ˸˹ǃå í˗˲Ȼ Ɋƪ˦˯˸ǃåāEN50160  íí̇ ˯ǃå Ɨ˸ ʾ èƓƼå̇ ˲ǈǙ Ɨơ˦˸˴˸ǃå íā˗˲ǃå
 Ɨ ˠ˸˹ǃå Ɨ˸ ʿǃå ˥Ƶ50 ˚ƙ̇ ˻ǋ±1% )49.5-50.5  ýǚƤ (˚ƙ̇ ǋ99.5%  ÷˦ ˮƪǕå ˥ǆ

 ˥Ƶ ýå˦ơǕå ˥ǆ ýƓơ ǑƼ ú̇ ˲˹ƙ Ǚ ÿƋȺ Ü-6% + Ǒǃå4% )47-52  ýǚƤ (˚ƙ̇ ǋ
100% ÷˦ ˮƪǕå ˥ǆ.[9] 

5 .ˣƻ˲ǁä Ʋƺ˕ǁä ýƑˠǆ 
ï̠˶ ǆ :ßå̊ƞá Ɨƛǚƛ ˥ǆ ˥ƽ˴ǃå ƴƼ̠ǃå þƓsǈ ÿ˦ḧ˯ǒ Ǒ˴ Ƒï Ǐǃã Ɠǌǃ˦˲Ȼ ü̇ ˲ǆā ÜƗƿƓˠǄǃ ɆɜƬ 

 ƴƼ˗ǒ ɏ˘ǃå) ƴƼå˗ǃåā ÜǑɜ ǈƓɜ ǆ.(ɄǄ˳Ǆǃ Ɨˠ ˲˸ǃå ǉƓ ˸ǃå  ƓĄǃƓơ ˥ƽ˴ǃå ʕs ƶǆ Ɇ˻ƺ˵ƙ ʕ˯ǒ
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 ûå̇˯ơǙ ƗƑƓ˸ḧǃå ƗƿƓɣǃå ý˦ Ȼ˲ ɏïå̇ơ ü̇ ǆ˲ā ÜƓǌ˹˯ǆ ǏǄƵ ÿ̊ ǆ˳ ɆƑƓƪ í˦ƿā Ɨɣƪå˦ƕ
 ð̇ƕáā .ƓĄǄƶƼ ƴƼ̠ǃå Ɇ˸Ƶ ßåíǕ Ɨǆðǚǃå ƗɜǈƓɜ˸ǃå ƗƿƓɣǃå Ǐǃã Ü̠˴ Ḫ˓ǆ ɆǆƓƵ ƴǆ í˦ƿ˦ǃå å̆ǋ

åí ûå̇ ˯ơå ü̇ ˲ǆ ý̊ ǒí ü̇ ˲ǆ Ǒǋ èƓḪ̇ ˲˸ǃå ÷å˦ǈá) ǑǄƤICE(External  
combustion engineÜ  í˦ƿ˦ǃå ̞ɂð āá ɏ̇ ǃ˲å ý̊ǒ̠ǃå þå̠˳ ƪ˯ƓȺ Üý̊ǒí çïā̠ƕ Ɇ˸ƶȻ

.Ɇ˻ǀ˰ǃå  èƓ Ǆˠ˯˸ǃå èå˗ǃ˦˸Ǆǃ Ɨ ˴ Ƒï èƓḪ̇ ˲˸Ḫ þå˗˳˯ƪǚǃ Ɨ˸˸˶˸ǃå èƓḪ̇ ˲˸ǃå ǑƼ˦˯˴ƙā
 çí˗˲˸ǃå ˝˳ƙ Ǒ˯ǃå Ɋƺ˷ǃå ú̇ ƹ ÜèƓȻǚƺǃå ÜèǙǓåPressure Vessels  èǙíƓ ˸ǃåā

 ƓǀƼā Ɨƽ˹˶˸ǃå Ɨɂïå̇ ˲ǃå)PRS( Shipping Polish Register of ]0[1. 
 ü̇ ˲ǆ ƴǆ ɆƿǕå ǏǄƵ ˥˻˻ƑƓɁ̇ ǌḪ ˥ǒ˗ǃ˦ǆ ˥ǆ Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǄǃ Ǒ˴ Ƒ̇ ǃå ï˗˶˸ǃå ɄǃƋ˯ɂā

Ɇǀ˯˴ǆ Ǒ˴ Ƒï.  ï̠˶ ǃ˸å Ɇɜ˵ƙ Ǒ˯ǃå ƗƿƓɣǃå èǙ˦˲ ǆā ̠˻ǃ˦˯ǃå èƓƵ˦˸ ǆ˱ Ɨƶƪā í̠Ƶ ÿ˦ɜȻ
 ƗƿƓ˟ ý˦˲ǆ āá ˗˻ǃ˦ƙ ƗƵ˦˸˱ǆ ɏá Ʉƿ˦ƙ ƗǃƓơ ǑƼ Ǌǈá ˖˻˲Ⱥ Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǄǃ Ǒ˴ Ƒ̇ ǃå

 Ǚāá ˥ɜ˸˸ǃå ˥ǆ Ɇˢ ƪ Ü˗ơåā ß˗ˮǃå ïƓ ƙ ˥ǆ ˗ơ Ǐ˶ƿƋȺ ǑƑƓɁ̇ ǌḧǃå ü̇ ˲˸ǃå Ɇ˻ƺ˵ƙ ß˗ƕ
ˮǋ éā˗ơ þ˗Ƶ ƴǆ Üç˦ ˴ƿ ˗ƬǕå ß˗ˮǃå úā˙ˡ ǑƼ íí̇ ˯ǃå āá ˗ǌ˱ǃå ǑƼ Ɇ˻ˮǀǃå å˘ǋ ˥ǆ ɉ˦

 èǙǓå Ɇ˻ƺ˵ƙ úƓǀȻã āá ÜǑ˴ Ƒ̇ ǃå ˗ǃ˦˸ǃå ˗ǃ˦ǆ Ʉƿ˦ƙ āá ˥ǆå̊ ˯ǃå úǚ˯Ƥå ǑƼ ˔ˮ˴˯ǒ ˗ƿ
Ɠ ǈƓƛ Ýç̊ ǌƞǕåā .Ɨ ˴ Ƒ̇ ǃå ƴƼ˗ǃå Ɨˠ˲ǆ ß˗ˮǃ Ɨǆðǚǃå Ɨ ƑƓɁ̇ ǌḧǃå èƓǆ˗˳ǃå ˙˻Ƽ˦ƙ 

Ɠ˯ǃå èå̠ǃ˦ǆ Ɇ˻ƺ˵ƙ ǑƼ Ɨǆ̠˳ ˯˴˸ǃå Ɨ˴ Ƒ̇ǃå èƓḪ̇˲ Ǆ˸ǃ ʕs ˹˸ǃå ̋ ƑƓ˶Ƥ ÿ˦ḧƙï  æāƓ˹˯ǃå
 íā̠˲ Ⱥ èå̠ǃ˦˸Ǆǃ ƗǃƓƶƽǃå ýƓ˸ơǕå ɄǄ˯˳ƙ Ǚ ̟˻˲Ⱥ ɏðå˦˯ǃƓȺ Ɇ˸ƶǃå Ɠǌƕ íå̇ǒ20%  Ǐǃã

100%  ˥ǆ ˙˰ǂƋȺ ƗȻí̇ ƽǃå èå˗ǃ˦˸ǃå ê̇ Ƥ ˥Ƶ ǑˮƪƓ˹˯ǃå Ɇ˸˲ǃå ˥ǆ15%  ê̇ ˳ǃå ˥ǆ ýƓƶƽǃå
 āá ɏðå˦˯ǃƓȺ Ɇ˸ƶȻ ̠ǃ˦ǆ ̇ˮǂǕ25% ˙ƺƮá Ɠ˸ǌǒá Ü˗ǃ˦˸Ǆǃ ýƓƶƽǃå ê̇ ˳ǃå ˥ǆ .Ɠ˷Ȼá  Ɠǆ˗˹Ƶ

 ̠˹Ƶ ɏðå˦˯ǃƓȺ íí̇˯ ǃ˸å ïƓ˯ǃå èå̠ǃ˦ǆ Ɇ˻ƺ˵ƙ ʕ˯ǒ20  Ǐǃã100Ė  ˔˱Ȼ Ü˥˹ǀ˸ǃå Ɇ˸˲ǃå ˥ǆ
 íā̠ơ ǑƼ Ɠǌƕ ë˦˸ ˴˸ǃå ïƓ˯ǃå èå̇˻ƺƙ ÿ˦ḧƙ ÿá ³15Ė  ˗ǃ˦˸Ǆǃ çï˗ǀ˸ǃå Ɨ˸ ʿǃå ˥ǆ

˙ˮǂǕå[10]. 

6 .çƑɀˤ˭˲˶ǁä æì˕ƴ˭Ǆ ˙ǀäˤƴǁä 
˸ƶȻ èƓɂ˦˯˴˸ǃå í˗ƶ˯ǆ ɏ˗ǌƞ ˛ǂƓƵ ƗƼƓưã ǏǄƵ ë̇ ˯ǀ˸ǃå Ɇ˲ǃå ˗˸˯ƶȻƴǆ ɏðå˦˯ǃƓȺ Ɇ 

 çí˗ƶ˯ǆ ˛ǂå˦Ƶ ÷å˦ǈå ˥˻ƕ ƗǈïƓǀ˸ǃå ˤ˯ƙ ú˦ƪ Ü˛ǂƓƶǃå å˘ǋ ÷˦ ǈ ïƓ ˯Ƥå Ɇƞá ˥ǆ .Ɨɜ ˵ǃå
 ê̇ ˳ǃå ˗˹Ƶ Ɇ˷Ƽá Ǒˮ˻ƞ ïƓ ƙā ˗ǌƞ ǏǄƵ ý˦˶˲Ǆǃ èƓǈïƓǀ˸ǃå ǉ˘ǋ ßå̇ ƞã ˤ˯˻ƪ .èƓɂ˦˯˴˸ǃå
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 Ɨ˸ ʾ ˥˻˴˲ƙāTHD Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǃå þƓˢǈ ɖ˻ˮˠƙ ÿá ïƓ ˯ƵǙå ǑƼ ˤ ˸˶˯ǃå å˘ǋ ˘ƤƋȻ .
 ̇ ˲ ǃåȻ Ɨɂǈs ˥Ƶ åĄ̇ˮ˻Ḫ ƓĄƼǚ˯Ƥå ɄǄ˯˳çï˗ǀǃå þƓ  ôïǕå ǏǄƵǃ åĄ̇sǈ.Ǌ˯ƶ ˮˠ á ƗƿƓ˟ þƓˢǈ ɏ
Üýā˚ƶǆ ˠ˲ǆ çï̠ǀǃ ƗǄƛƓ˸ǆ Ɨ˹˻ƽ˴Ǆǃ ç̇ˮ˻ḧǃå èǙ˦˸ ǃ˲å Ɨƶƪ ÿ˦ḧƙ˳ǃå ƗƿƓˠǃå ˗˻ǃ˦ƙ Ɨ ƗƮƓ
Ɨ˹˻ƽ˴ǃƓȺ ç̇ ˻˰Ḫ ÷å˦ǈáā íí̇ ˯ǃå ǑƼ ˙˻ƺ˯ǃåā Ɇ˸˲ǃå úǚ˯Ƥå ɏ˗ǆ çƓƵå̇ ǆ ˔˱Ȼ Ǌǈá Ǒ˹ƶȻ å˘ǌƼ .

 èƓȺå̇ ˠưǙå ˥ǆ Ɇɜ˵Ⱥ ÜèƓ ʿƼå˦˯ǃå ˥ǆ Ɇ˻Ǆǀ˯ǃå Ǌ˴ƽǈ ˕ƿ˦ǃå ǑƼ .˗ǌ˱ǃåā ïƓ ˯Ǆǃ Ɨ ơƓ˶˸ǃå
í˗ƶ˯ǆ ˛ǂå˦Ƶ Ɨˠƪå˦ƕ ǑƪƓƪáç èƓɂ˦˯˴˸ǃå. 

 ˛ǂƓƶǃå ƗǈïƓǀǆ ô̇ ƺȺOVT (Orthogonal Vectors Based Topology)  ÷å˦ǈá ƴǆ
 Ɏ̇ƤáĲïƓ˶ Ƥ˯Ǚå çïā̇˷ ǃ Ąå̇sǈā- ˛ǂƓƵ ýāǕå Ý˥ɂïƓ˯˳ǆ ˥˻Ƶ˦ǈ ƴǆ Ǌ˯ǈïƓǀ˸Ⱥ Ɠ˹ǋ Ǒƽ˯ḧ˹ƪ
ǃå ˗ǒ˗Ƶ èƓɂ˦˯˴˸ ˛ǂƓƶǃå ˖˻ơ Üý˦˲ǆ ɏîOVT ˦ǋ  ǊǈïƓǀ˹ƪ ˣǃ˘Ḫā .ý˦˲˸Ⱥ ˛ǂƓƵ
˛ǂƓƶǃƓȺ )Converter Interleaved Hybrid( IHC  ˛ǂƓƶǃå ÿǕ èƓɂ˦˯˴ǆ ƴ ˴ǃå ɏî

OVT .ƗȻ̠ǌƞ èƓɂ˦˯ ǆ˴ ƴƪ xǄ˯˸Ȼ ĄƓ˷Ȼá ˦ǋ 
:˥˻˻˴ Ƒï ˥˻Ƶ˦ǈ Ǐǃã èƓɂ˦˯˴˸ǃå í˗ƶ˯ǆ ˗ǌ˱ǃå ˛ǂƓƵ ˤ ˴ǀƙ ˤ˯ǒ ÜƗ ˸Ǆƶǃå ƴƞå̇ ˸ǃå ǑƼ 

Á  ƴǆ ɖɂ̇ ˟ ˥Ƶ ê̇ ˳ǃå ǏǄƵ í˦ǌ˱ǃå "ƴ˸ƞ" Ɨ Ǆ˸Ƶ Ɠǌ˻Ƽ ˤ˯ƙ Ǒ˯ǃå ɏá :èǙ˦ ˲˸ǃå
.èǙ˦ ˲˸ǃå þå˗˳˯ƪå  

Ɇɜ˵ǃå ǑƼ )2(  Ɨ ˻Ḫ̇ ˯ǃå å˘ǋ .ý˦˲˸Ⱥ ɏ˗ǌƞ ˛ǂƓƶǃ çï˗ǀǃå ç̇ Ƒå˗ǃ Ǒ˲ ư˦ƙ ˤƪï ƴưā ˤƙ
 Ɨ ˰˲ ǃå Ɨƿï˦ǃå ǑƼ Ɠǌơå̇ ˯ƿå ˤƙ]11[. 

 
ЫІ) Э2 :( ϸϹЛϧв рϹлϯЮϜ ЁЪϝЛЯЮ онЧЮϜ ϢϽϚϜϹЮ ϣуϡуЪϽϧЮϜ ϣузϡЮϜϤънϳгЮϜ рϺ онϧЃгЮϜ 

 ÿå ˖˻ơ˗ǌ˱ǃå ˛ǂƓƵ  ˥Ƶ Ɠǌ˯ǒ̆ƺƙ ʕ˯ǒ ÝɎ˦˯˴˸ǃå ƗƑƓ˹ƛ Ɨɣ ǈ˸ ̨ǂå˦Ƶ éǚƛ ˥ǆ ÿ˦ḧ˯ǒ
 ˥ǆ Ɏ˘ƺ˯ƙ Ɠǋïā˗ƕ Ǒ˯ǃåā èƓ˷ ˹ǃå Ɨ ƪå˗ƪ (èƓǆ˦ǀǆ) èå˗ơ˦ǆ éǚƛ ɖɂ̇ ˟˲ǆ éǚƛ èǙ˦
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ï˦ˠǃå Ɨ ƛǚƛ  éǚ˰ǃå ˛ǂå˦ƶǃå ǉ˘ǋ ɊɁï ˤƙ ǊǈǕ å̇ ˢǈ .(ˣǃî ðāƓ˱ƙ ˤƙ ˤƪ̇ ǃå ǑƼ) Ɨǃā˚ƶǆ
Ǚ˦ ˲˸Ⱥ å˘ǋ Ɇ˸Ƶ Ɨǀɂ̇ ˟ .˞ƶ ǃå Ɠǌ˷ƶ ǃ Ɨ ˴˹ǃƓȺ ƗƽǄ˯˳ǆ í˦ǌƞ ǏǄƵ ˗ƞ˦ƙ ƓǌǈƎƼ Ǌ ǄƵ è

Ɇɜ˵ǃå ñƓƪá ǏǄƵ Ǌ˲ ư˦ƙ ˥ɜ˸Ȼ èƓɂ˦˯˴˸ǃå í˗ƶ˯ǆ ˛ǂƓƶǃå3 . 

 
  ) ЭЫЇЮϜ3ϣуЂϝЂцϜ ϤϝуЧТϜнϧЯЮ ϣтϹлϯЮϜ ϤϝлϯϧгЮϜ ϩЯϫв :( 

Ⱥ Ơư˦ǆ ˦ǋ Ɠ˸ǂɆɜ˵ǃƓ 3Ü  ê̇ ˳ǃåA  ýāǕå ï˦ˠǃå ƴǆ ýāǕå ˛ǂƓƶǃƓȺ ǊǄ˻Ʈ˦ƙ ˤƙa1 
 ǑǈƓ˰ǃå Ɠ˸˹˻ƕB  ǑǈƓ˰ǃå ï˦ˠǃå ƴǆb2  ˖ǃƓ˰ǃå ˛ǂƓƶǃå ƴǆ ßǑ˵ǃå ˛ƽǈā ÜǑǈƓ˰ǃå ˛ǂƓƶǄǃ
 ɊɁï ˤƙ ˖˻ơC  ƴǆC3 ïå˦˟å éǚƛ ǊȻ˗ǃ ˛ǂƓƵ ɆḪ ÿá Ǒǌǒ˗ˮǃå ˥ǆ .ƎȺ Ɨơåðo120 

í˦ǌ˱ǃå èƓ˰Ǆ˰ǆ ǊǄ˰˸ƙ Ɠǆ å˘ǋā  Ɇɜ˵ǃå ǑƼ3 Ý ˖˻ơ Ɠǌ˯ơåðã ˕˸ƙ èƓ˰Ǆ˰˸ǃå ǉ˘ǋ ÿá Ɍơǚǈ
þ Ɨơåðã ̞ ƙ˸ ǚ˰˸Ƽ ˞ ƶǃå Ɠǌ˷ƶǃ Ɨ˴ ǃ˹ƓȺ ĄƓȻ̠ǌƞ1 þ ùùǃ Ɨ ˴˹ǃƓȺ2  Ɨˠǀ˹ǃå ˗ǌƞ ɏáb1 

 Ɨˠǀ˹ǃå ˗ǌ˱ǃ Ɨ ˴˹ǃƓȺa2  ý˦˲˸ǃå ê̇Ƥ ǏǄƵ ̠ǌ˱ǃå û̇Ƽ Ɨɣƪå˦ƕT1  Ǌ˯ǒ˘ƺƙ ˤ˯ƙ ɏ˘ǃåā
 ̠ǌ˱ǃå û̇ƽȺa3-b3V Ɇɜ˵ǃå ǏǄƵ Ǌ˯sơǚǆ ĄƓ˷Ȼá ƴɣ ˯˴ǈ Ɠǆ å̆ǋā 3 Ĳå˗ǒ˗˲ƙ-ƙ ɏðå˦
 ˤ ʿ˯˴˸ǃåP21: a2- b1  ˤ ʿ˯˴˸ǃå ƴǆP33: a3- b3 ˹˯ǒ Ɠ˸ǋāƓ í˦ǌ˱ǃå û̇Ƽ ƴǆ ÿƓƪ

 ý˦˲˸ǃå ǑƼ̇ ˟ ǏǄƵT1.   ɏ˗ǌ˱ǃå ƴƼ̇ ǃå Ɨ ˴ǈvK  ý˦˟ Ɨ ˴ǈ ǑǋP21  ǏǃãP33 ˛ƽǈ .
.ïå˦˟Ǖå ǑƿƓ ǃ Ɨ ˴˹ǃƓȺ ï˙ḧ˯ƙ Ɨ Ǆ˸ƶǃå  Ɏ˦˯˴˸ǃå í̠ƶ˯ǆ ɏ̠ǌ˱ǃå ̨ǂƓƶǄǃ Ɨɂ̇ǋƓsǃå çï̠ǀǃå

ǆ éǚƛ ˦ǋ (ǏǃāǕå Ɨ ʿƼå˦˯Ǆǃ) Ɠ˹ǋ ̇Ḫ̆ǃƓȺ ̇ǒ̠˱ǃå .Ąåí̇ƽ˹ǆ ʕǌ˹ǆ ̨ǂƓƵ Ɇḧǃ Ɠǌ˹ǆ ̇ˮǂá èå̇
 èåï˗ǀǃå ÷˦ ˸˱ǆ ˥ǆ ˙ˮǂá ˦ǋ éǚ˰ǃå èǙ˦ ˲˸Ǆǃ Ɨɂ̇ ǋƓˢǃå çï˗ǀǃå ÷˦ ˸˱ǆ ÿáƛǚ˰ǄǃƗ Ƶ .˛ǂå˦

 ǉ̇ Ḫî ˤƙ Ɠǆ Ǐǃå ƗƼƓưãƎƼƗǃā˚ƶǆ ïíƓ˶ǆ ˥ǆ Ɏ˘ƺ˯ƙ ˛ǂå˦ƶǃå ǉ˘ǋ ÿÜ ǒ˘ƺƙ ÿƎƼ Ǌ ǄƵ Ɠǌ˯
 .̇ˮǂá ƗǄḧǃå Ɠǌƙï̠ƿ ÿ˦ḧ˯ƪ ĄƓ˷Ȼá Ǒǋā èǙ˦˲ ǆ ̇ˮƵ ʕ˯ ƪ˻ ƗǆƓƶǃå Ɨɜ˵ǃå ˥ǆå ÿ çïā˙ư

 ˙˻ˮḪ Ü˥˸˰ǃå ɄǄɜǆ ˤ ˸˶˯ǃå ˥ǆ Ɇƶ˱Ȼ êïƓ˳˸ǃåā ɆƤå˗˸ǃå ǏǄƵ ç̇ ˻ˮḪ èǙ˦ ˲ǆ ýƓ˸ƶ˯ƪå
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 ˗ƿ Ǒ˯ǃå ƴ ˵˯ǃå ç̇ ǋƓˡ ˥Ƶ ˣ ˀƓǈ Ɨ Ǆḧǃå çßƓƽḧǃå ˝ǀǈ ǑǃƓ˯ǃƓɁā ˗ƿƓƽǃå çíƓɂð ƴǆ Üˤ˱˲ǃå
é˗˲ƙ .ɆƛƓ˸ƙ þ˗Ƶ éā˗ơ ˗˹Ƶ āá Ɨ˷ƽ˳˹˸ǃå èåíí̇ ˯ǃå ûƓˠǈ ǑƼ ˤɜ˲˯ǃå ˗˹Ƶ 
Á  ˥ǆ ̇˻˰Ḫ ǑƼ ˥ḧǃā ê̇˳ ǃå ǏǄƵ èǙ˦˲ ǆ ǏǄƵ ÷˦˹ǃå å̆ǋ ɏ˦˯˲Ȼ Ǚ :èǙ˦˲ ǆ ÿā̠ƕ

) ÷å˦ǈǕå ǉ˘ǋ ˙ǌƬá .èǚƤ˗˸ǃå ˔ǈƓƞ ˥ǆ ƗȻ˘ƺǆ èǙ˦ ˲ǆ Ǐǃã êƓ˯˲Ȼ ÿƓ ơǕåDCC 

(Diode-Clamped Converters ̪(Flying Capacitor Converters) 
FCC ā  ˙˟Ɠ˹ǀǃåH ) Ɨǃā˚ƶ˸ǃåIHC ÷å˦ǈá ˙ǌƬá ˗ơá .(DCCs  ÷˦ ǈ ˦ǋNPC 

(Netrual Piont Clamped Inverter)Ü  Ɨƿï˦ǃå ǑƼ ç̇ ǆ ýāǕ Ǌơå̇ ˯ƿå ˤƙ ɏ˘ǃåā
]12.[ 
1 ÷˦ ǈ èƓɂ˦˯˴˸ǃå çí˗ƶ˯ǆ ƗȻ˗ǌ˱ǃå ˛ǂå˦ƶǃå .IHC  èƓƿï˦ǃå ˥ǆ ˗ǒ˗ƶǃå ǑƼ Ɠǌ˸Ȼ˗ǀƙ ˤƙ

Ɨ ˰˲ ǃå Ɠǌ˹ǆ ] å̇˶ ơ Ǚ Ąǚ˰ǆ13.[  ˛ǂƓƶǃå ˔Ḫ̇ ˯ǒIHC ƓȻǚƤ ˥ǆ Ḫ Ɇɜ˵ǃƓȺ Ɠ˸4 ɆƮ˦ƙ .
 ʕƙ Ɠ˹ǋ ĄƓ˷Ȼáā ÜɆɜ˵ǃå ˥˻˸Ȼ ǏǄƵ Ơư˦ǆ Ɠ˷Ȼá ƓȻǚ˳ǃå ̝ Ḫ˻̇ƙ .Ǒǃå˦˯ǃå ǏǄƵ ƓȻǚ˳ǃå Ɇǂ
 ˥Ƶ ýā˚ƶǆ Ɇɜ˵Ⱥ ý˦˲ǆ Ɨƽǃ ˥ǆ Ɏ˘ƺ˯ƙ Ɨ ǄƤ ɆḪ ˖˻ơ ƗȻ˘ƺ˯ǃå èǙ˦ ˲ǆ ƴưā ðāƓ˱ƙ

ǃ˳å í˦ǌ˱ǃ ɏ̇ˮ˱ǃå ƴ˸˱ ǃå ǏǄƵ ̠˸ ƶ˯ƙā Ɨɣ Ⱥ˴ ̨ǂƓƶǃå Ɇ˸Ƶ Ɨɂ̇sǈ .Ɨʿǃå ā ÝƓȻǚ ÿ˦ɜɂ
.èåï˦˯ƪ̊ ǈå̇ ˯Ǆǃ Ɇ˻ƺ˵˯ǃå ƗǃƓơ ˔˴ơ ç̇ ˠ˹ƿ ɆḪ ê̇ ˳ǃ ƗȻ˗ǌƞ èƓɂ˦˯˴ǆ éǚƛ üƓ˹ǋ 

 
) ЭЫІ4ϽАϝзЦ рϺ рϹлϮ ЁЪϝК :(IHC  ϤϝтнϧЃгЮϜ сЂϝг϶ 

2 ùùƕ ĄåïƓ˶ Ƥ˯å Ǌǃå ̇˻˵˹ƪ ɏ̆ǃåā ç̠ǆƓƶ˯˸ǃå èƓǌ˱˯˸ǃå ɏî ɏ̠ǌ˱ǃå ̨ǂƓƶǃå .OVT  ˤƙ
 Ɨ ˰˲ ǃå èƓƿï˦ǃå ǑƼ Ǌ˸Ȼ˗ǀƙ]14[[15]  èƓɂ˦˯˴˸ǃå í˗ƶ˯ǆ ɏ˗ǌƞ ˛ǂƓƵ ˥Ƶ çïƓ ʸ ˦ǋā

 Ɨǌ˻ˮƬ ƗȻ̠ǌƞ Ɨƞ˦˸ǃ ƗƞƓơ Ɠǌ˻Ƽ ÿ˦ḧƙ Ǒ˯ǃå èƓǀˮɣ ǃ˯å ǑƼ ê̇˳ ǃå ̠ǌƞ Ɨƞ˦ǆ ɆɜƬ ˥˻˴˲ ǃ˯
 Ɨ˸ ʾ ˥˻˴˲ƙ ÝƗƿí ˙˰ǂá ˙˻ˮƶ˯ƕ ÝƗ ˮ˻˱ǃƓȺTHD èƓɂ˦˯˴˸ǃå çí˗ƶ˯ǆ ƗȻ˗ǌ˱ǃå ˛ǂå˦ƶǃå .

Ɠ Ǆƶǃåā Ɨˠƪ˦˯˸ǃå í˦ǌ˱ǃå ûƓˠǈ ǑƼ ˙ˮǂá Ɇɜ˵Ⱥ Ɇ˸ƶ˯˴ƙ ˕˲ưá[17][16] . Ɇɜ˵ǃå5 
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 Ɏ˦ǀǃå ç̇Ƒåí Ɨ˻Ḫ̇ƙ Ơư˦ǒ˛ǂƓƶǄǃ OVT  í˗Ƶ2  ÝɎ˦˯˴˸ǃå ƗƑƓ˹ƛ Ɨɣ ǈ˸ ƗȻ̠ǌƞ ̨ǂå˦Ƶ
 êƓ˯ǈã Ǌ˯˸ǌǆ ̟ ơ˻ Ɏ˦ǀǃå ̨ǂƓƵ Ɇ˰˸ɂā ̨ Ƒ̇ǃå ̨ǂƓƶǃå ˦ǋ (ïƓ˴ǃå ǏǄƵ ɏ̆ǃå) ýāǕå

Ȼ˘ƺƙ ǑǃƓ˯ǃƓɁā ÜƗǃƓƶƽǃå çï˗ǀǃå .Ɨǆðǚǃå ƗƿƓˠǃƓȺ Ɇ˸˲ǃå ƗƓ˷Ȼå ǆ ƗǄ˶˯ǆ Ɇ˸˲ǃå ïå˦˟á ÿá ƴ
 ˛ǂƓƶǃå Ɇ˰˸Ȼ ɏ˘ǃåā (˥˻˸ ǃå ǏǄƵ ɏ˘ǃå) ˗ƵƓ˴˸ǃå ˛ǂƓƶǃå ˥Ƶ Ɨǃā˚ƶǆā ˛ǂƓƶǃå å˘ǋ

 .ƠƬ̇ ˸ǃå ˃ ɂ˷ā Ü˥˻ɂ̇ƽƮ ˥ ǌ˻˱ ǆ˯ā ƗǃƓĊƶƼ Ɨ̋å̇Ƽ èƓǌ˱ǆ˯ Ɨ˯ƪ ̨ Ƒ̇ǃå ̨ǂƓƶǃå Ɲ˯˹ǒ
 ˗ƵƓ˴˸ǃå ˛ǂƓƶǃåƓǌ˱˯ǆ Ɨƛǚƛè Ĳ Ɠǋ˗ơá ɏ̇ƽƮ- ƴǆ  Ý̨ Ƒ̇ǃå ̨ǂƓƶǄǃ ýƓĊƶƼ Ǌ˱ǆ˯ ɆḪ

˹ǒ ǑǃƓ˯ǃƓɁā Ɠ˹ǒ˗ǃ Ɲ˯18  ˛ǂƓƶǄǃ ǙƓƶƼ Ɠǌ˱˯ǆOVT  Ɇɜ˵ǃå .ÿƓɂ̇ ƽƮ ÿƓǌ˱˯ǆā6  Ʉ˶Ȼ
 í̠Ƶ Ɠ˹ǒ̠ǃ Ǌǈá ̠˱ǈ Ɇɜ˵ǃå ˥ǆā Ýê̇˳ ǃ˸å ̠ǌ˱ǃ ƗǃƓĊƶƽǃå Ɨ̋å̇ƽǃå èƓǌ˱˯˸ǃå18  .ĄƓ̋å̇Ƽ ĄƓǌ˱ǆ˯

 èƓǌ˱˯˸ǃå1 Ü4 Ü7 Ü10 Ü13 Ü16  Ɠ˸˹˻ƕ Ü˛ Ƒ̇ ǃå ˛ǂƓƶǄǃ Ɨ˯˴ǃå ƗǃƓƶƽǃå èƓǌ˱˯˸ǃå Ǒǋ
Ɠǌ˱˯˸ǃå ǑƿƓȺè Ɠǌ˻ǄƵ ý˦˶˲ǃå ˤ˯ǒ ƼƓưƎȺƗ ǉ̇ Ḫî ɖˮƪ Ɠ˸Ḫ Ɨ˯˴ǃå ǉ˘ǌǃ ƗȻí˦˸Ƶ èƓǌ˱˯ǆ 

[17]. 

 
 ЭЫЇЮϜ)5:(  ЁЪϝЛЯЮ ϣуϚϝϠϽлЫЮϜ ϢϼϹЧЮϜ ϢϽϚϜϸ

ϢϹвϝЛϧгЮϜ ϤϝлϯϧгЮϜ рϺ рϹлϯЮϜ OVT 

 

 ЭЫЇЮϜ)6:(  ϹлϯЮ ϣуОϜϽУЮϜ ϤϝлϯϧгЮϜ

ϬϽϷгЮϜ   рϹлϯЮϜ ЁЪϝЛЯЮOVT. 

7 . öʕ ǆ çƑɀˤ˭˲˶ǁä ì˕ƴ˭Ǆ ɍ˕Ǌ˯ǁä ˙ǀƑƴǁä Ʉ˶ƴǁ ǏȿˤƨƑ˰ǁä ǈ ˬ˳˭ǁäOVT  
Ơư˦ǒ å Ɇɜ˵ǃ7 ɏ˗ǌ˱ǃå ˛ǂƓƶǃå OVT å˗˳˯ƪƓȺ ˣǃîāþ æǚƙƓ˸ǃå ƝǆƓǈ̇ ƕ  ˤ˯˻ƪ ɏ˘ǃå

Ɨ ư̇ ƽǃå Ɨ˲Ʈ ïƓ ˯ƤǙ Ǌ˹ǆ çíƓƽ˯ƪǙå. 
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ЭЫЇЮϜ )7ϸ :(ϜϢϽϚ  OVT  ϣтϸϝв ϣЮнгϲ Йв200kW ϣуϫϲ ϣЮнгϲм 50kVAr 

 Ɲ˯˹ǒ ˛ǂƓƶǃå18  Ɨɣ˵˹ǃå èƓǌ˱˯˸ǃå ˥ǆ ƓĄ̋å̇Ƽ ĄƓǌ˱ǆ˯˗ơåā Ǌ˱˯ǆā  Ɇǒ̠ˮƙ ̠˹Ƶ .ɏ̇ƽƮ
 ˥ǆ ˔˻ƙ̇ ˯ǃƓȺ Ɨˠ˵˹ǃå èƓǌ˱˯˸ǃå1  Ǐǃã18 Ɨ ˢ˲ǃ ƗȻ˗ǌƞ Ɨƞ˦ǆ ǏǄƵ Ɇ˶˲ǈ Ɠ˹ǈƎƼ  Ɠ˸Ḫ

 Ɇɜ˵ǃƓȺ8 Ǒƽ ˠǃå Ǌɂ˦˵˯ǃå ɆǆƓƶǆ .THD  ˦ǋ Ɨƞ˦˸ǃå ǉ˘ǌǃ10%. 

 
ЭЫЇЮϜ )8(ϮнгЮϜ :ϣ Ϝ ϣуЗϳЯЮϜϣтϹлϯЮ  Инж рϹлϯЮϜ ЁЪϝЛЮϜ ϬϽϷв пЯКOVT 

 ƗȻíƓǆ) Ɨǃ˦˸ơ ǏǄƵ ɏ˦˯˲Ȼ Ɇ˸ ǃ˲å ÿǕ Ąå̇sǈĲ  (Ɨ ˰ơ āƗ ˰˲ǃå Ɠǌ˯ƶ ˮˠȺ  èƓ ʿƼå˦˯ǃå ƠƬ̇ ƙ
 ɏíƓ˸ǃå Ɇ˸˲ǃƓȺ ïƓ˸ǃå ïƓ ˯Ǆǃ Ɨ ˢ˲Ǆǃå Ɨƞ˦˸ǃå ɆɜƬ ÿƎƼ ïƓ ˯ǃƓȺ Ɠ Ǆƶǃå100kW  Ǒ˰˲ǃåā

50kVAr Ɇɜ˵ǃƓȺ Ɠ˸Ḫ ÿ˦ɜȻ 9. 

 
ЭЫЇЮϜ )9ЮϜ :(Ϯнгϣ  ЭгϳЯЮ ϣтϻПϧЮϜ ϼϝуϧЮ ϣуЗϳЯЮϜ200kW  м рϸϝв50kVAr .сϫϲ 
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 Ɨ˹˻ˮ˸ǃå Ɨƞ˦˸Ǆǃ ɏíí̇ ˯ǃå ˃ ˠǃåǑƼ  Ɇɜ˵ǃå8 Ⱥ Ơư˦ǆ Ɇɜ˵ǃƓ10  ɏíí̇ ˯ǃå ˃ ˠǃå ƴưā ˤƙ
.˛ Ƒ̇ ǃå ˛ǂƓƶǄǃ Ɨ ˮ˻˱ǃå Ɨƞ˦˸Ǆǃ 

 
 ЭЫІ)10:(  ЭЫЇЮϜ ев ϣϮнгЯЮ рϸϸϽϧЮϜ СуГЮϜ)8( 

 ǏǄƵ ɌơǚǈɆɜ˵ǃå 10 Ĳ ĄƓɂ̇ǀƙ- èƓƽƵƓ˷˸ǃ ƗȻíƓ˲˸ǃå å˗Ƶ Ɠǆ ÜƓ Ǆƶǃå èƓ ʿƼå˦˯ǃå ßƓƽ˯Ƥå
18  ɏá17 Ü19 Ü35 Ü37 :ɖǀ˲ƙ Ǒ˯ǃå Ǒǋā 18n +1  Ɨƞ˦˸ǃå ˃ ˟ ƴǆ ƗǈïƓǀ˸Ǆǃ

 Ɇɜ˵Ǆǃ ˙ˢǈå (Ǒˠ˸˹ǃå ˛ǂƓƶǃå Ɇ˰˸Ȼ ɏ˘ǃå) ˛ Ƒ̇ ǃå ˛ǂƓƶǄǃ ƗȻ˗ǌ˱ǃå11 Ü Ǌɂ˦˵˯ǃå ɆǆƓƶǆ
 Ǒƽ ˠǃåTHD  ˦ǋ Ɨƞ˦˸ǃå ǉ˘ǌǃ30%. 

 
 ЭЫІ)11:( сГгзЮϜ ЁЪϝЛЯЮ ϣЛϠϽгЮϜ ϣтϹлϯЮϜ ϣϮнгЯЮ рϸϸϽϧЮϜ СуГЮϜ 

ƕƬǘ˱ǁä 
 ˥ǆ ˗ǒ˗ƶǄǃ ˙ƕƓƶǃå ˗ǌ˱ǃå ÷Ɠƽƙïå ˥ǆ Ɠǌƕ ë˦ ˸˴˸ǃå íā˗˲Ǆǃ ƗǈïƓǀǆ ˤȻ˗ǀƙ ˤƙ ÜƗƿï˦ǃå ǉ˘ǋ ǑƼ
 ˙ǋå˦ˢǃå ǉ˘ǋ èå̇ ˻ƛƋƙā æƓ ƪá Ɨ˵ƿƓ˹ǆ ˕˸ƙ ˖˻ơ ÜƗɂ̇ ˲ ǃå çï˗ǀǃå Ɨ˸ˢǈǕ Ɨ ǃā˗ǃå ˙˻ǒƓƶ˸ǃå

 ˔˻ǃƓƪǕå ǏǄƵ ˚˻Ḫ̇ ˯ǃå ˤƙā.Ɠǌƽ Ʈ˦ƙ ǑƼ Ɨǆ˗˳˯˴˸ǃå  
 í˦ǀȻ å̆ǋā ÜƗƑƓɁ̇ǌḧǃå èå̠ǃ˦˸Ǆǃ ƗǄ˻ƺ˵ǃ˯å úā̇s ǃå ˥˻˴˲ ǃ˯ Ɨǀɂ̇˟ íƓ˱Ȼå ô ƺ̇Ⱥ ƓĄ˷Ȼá

˥˻ƶǆ ÷˦ ǈ ïƓ ˯Ƥå Ǐǃã ç̇ ƬƓ ǆ ƗɂïƓ ˯ǃå āá ƗȻ˗ǌ˱ǃå ˛ǂå˦ƶǃå ˥ǆ. Ʈá ƗɂïƓ ˯ǃå ˛ǂå˦ƶǃå Ơ
ƽ˳Ȼ Ǚ Ɏ̇Ƥá ƗơƓǈ ˥ǆ .ƓǋíƓƶ˯ƪå ʕƙ å̆ǌǃā åĄïíƓǈ ƓǌǃƓ˸ƶ˯ƪåå ÿá Ǐ ÷å˦ǈåǂå˦ƶǃ ̨ ƗȻ˗ǌ˱ǃå

 ƗɁ̇ɣ˷˸ ǃå èƓɜ˵Ǆǃ ßåíǕå ˥˻˴˲ƙ ˦ǋ ñƓƪǕå ǑƼ ̟ ǃ˲å ÷˦ư˦ǆ ÿá ̟ ơ˻ā ÜĄå̠ƞ ç̇˰˻ǂ
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 ƗǄưƓƽ˸ǃå ˛ ǃā Ɨ˸ǌ˸ǃå ǉ˘ǋ ßåíå ǑƼ ˛ǂå˦ƶǃå ˥˻ƕƗ ʹƞ̇ ˸ǃå ƗǄưƓƽ˸ǃå ˕ǈƓḪ ˗ǀƼ Ǌ ǄƵ  ˥˻ƕ
 ɏ˗ǌ˱ǃå ˛ǂƓƶǃƓȺ ç˗ƞå˦˯˸ǃå ˣǄƙ ˛ɜƶȺ èǙ˦ ˲˸ǃå ǉ˘ǋ ˥ḧǃā ÜèǙ˦ ˲˸ǃƓȺ ÷˦ ˹ǃåOVT  ï˙˸ƙ

ƗǄǆƓḪ çï˗ǀǃå  Ɨ ƑƓ˹ƛ ˛ǂå˦Ƶ éǚƛ Ǒǋā .Ɠ˹ǋ ýƓ˲ǃå ˦ǋ Ɠ˸Ḫ èåïƓƬå ƴ˸˱ǃ ɊǀƼ ˛ ǃā
 ĄƓ˷Ȼá ÿð˦ǃåā ̇ǂˮá ʕ˱ ǃ˲åā ǏǄƹá ÿ˦ḧ˯ƪ Ɠǌ˯ƽǄḧ˯Ƽ å̆ǌǃā çï̠ǀǃå ̨ ƽ˹ƕ ƓǌǄḪ ˥ḧǃā Ɏ˦˯˴˸ǃå

˛ǂå˦ƶǃå æ˦˻Ƶ Ǐǃã ˙ǀ˯ƽƙ Ɠǌǈá Ɠǌƙå̊ ˻ǆ ˥ǆ ÜɆ˻ƺ˵˯ǃå Ɨ ơƓǈ ˥ǆ ç˗ǀƶǆā Ɇǀƛá   ƗȻ˗ǌ˱ǃå
Ʈ˦˸ǃå èƓƽ˰ɜ˸ǃå èåî èƓɂ˦˯˴˸ǃå çí˗ƶ˯ǆ èƓǆƓ˸˶Ⱥ ƗǄDCC  Ɠǌǃ ɆƕƓǀ˸ǃƓȺ ç̇ ˻ƤǕå ǉ˘ǋā

 ǏǄƵ ƗȻ˗ǌ˱ǃå èƓɂ˦˯˴˸ǃå ˤ ˢ˹ƙ çïā˙ư Ɠǌ˸ǋá Ý.ï˦Ḫ˘˸ǃå ýāǕå ÷˦ ˹ǃå Ɠǌǃ ˙ǀ˯ƽȻ æ˦˻Ƶ
 Ǒ˯ǃå Ɨư̇ƽǃå ǉ̆ǋ ǑƼ Ɠ˹ǋ ýƓ˲ǃå ô˙˯ƽȻ Ɠ˸Ḫ ç̇ƕƓƶǃå èǙƓ˲ǃå ǑƼ ĄƓƮ˦˶Ƥā èƓƽ˰ɜ˸ǃå

ƓȺ ƗǄǀƶ˯˸ǃå æ˦˻ƶǃå ɆḪ Ɠǌǃ ˣǃ˘Ḫ Üç̇ ƕƓƶǃå èǙƓ˲ǃå ǑƼ ßåíǕå ˥˴˲ƙå þ˗Ƶ ÜèƓƽ˰ɜ˸ǃǃ˸ ÜƗ ʾ˦ƛ˦
åïƓ ƙ Ɨ˸ ʾ ˗ɂ̊ ƙ ā Ɨƶ˴ǃå ˙˻ƺ˯ƙ ˖˻ơ ˥ǆ̊ ǃå ƴǆ ßåíǕå çí˦ƞ ƗǄƿāƮ˦˸ǃå ˔ɂ̇ ˴˯ǃå è ÜƗ Ǆ

˙ƶ˴ǃå ßǚƹā.çí̇ ƽ˹ǆ èƓƽ˰ɜǆ ˕˴ ǃā èƓƽ˰ɜ˸ǃå ˥ǆ èƓɂïƓˠȺ Ǐǃã êƓ˯˲ǈ ý˦Ǆ˲ǃå ǉ˘ǋ ǑƼā Ü 
 ˛ǂƓƶǃå ǑƼOVT  ï˗ƿā ÜƗ Ǆḧǃå çï˗ǀǃå ý˦˲ǆ ˛ ǃā çïƓƬå ý˦˲ǆ ˦ǋ ê̇ ˳ǃå ǏǄƵ ý˦˲˸ǃåƙ Ǌ

 íā˗ơ ǑƼ ëāå̇ ˯ƙ20%  Ǚ ˣǃ˘Ḫ .˙˻˰ɜȺ Ɇƿá ˙ƶ˴ǃåā ˤ˱˲ǃå ÿƎƼ ǑǃƓ˯ǃƓɁā Ɨ Ǆḧǃå çï˗ǀǃå ˥ǆ
 .Ɏ˦˯˴˸ǃå ǑƑƓ˹ƛ Ǒɣ ǈ˸ ̨ǂƓƵ ˦ǋ ˥˻ ǂ˴Ɠƶǃå ˥ǆ ɆḪ Ɇƕ ̠ǌ˱Ǆǃ Ɨ˸˴ ǀǆ èƓƽ˰ɜǆ ǏǄƵ ɏ˦˯˲Ȼ
 ̟ ơ˻ Ąå̠ƞ Ɨ˸ǌǆ ƗƮƓƤ ǉ̆ǋā ̨ Ƒ̇ǃå ̨ǂƓƶǃå ˥ǆ ̇˻ ɜ˰Ⱥ Ɇƿá ̠ƵƓ˴˸ǃå ̨ǂƓƶǃå çï̠ƿ ĄƓ˷Ȼá

Ȼ ƗǃƓƶƽǃå çï˗ǀǃå ÿá èƓ ˹ǀ˯ǃå ˥ǆ çíƓƽ˯ƪǙå ˥ɜ˸Ȼ å˘ǌǃā ÜùˠǀƼ ˛ Ƒ̇ ǃå ˛ǂƓƶǃå ƓǌƞƓ˯ǈƎȺ þ˦ǀ
 Ɨ ǈā˙˯ḧǃǙå Ơ ƙƓƽ˸ǃå ˥ǆ ÷˦ ˹ǃå ˛ƽǈ ýƓ˸ƶ˯ƪå ˔Ǆˠ˯ǒ Ǚ Ɠ˸˹˻ƕ ƗǀƑƓƽǃå èåï˗ǀǄǃ Ɨɂï˦˯ƪ̇ ǒƓ˯ǃå

.˗ƵƓ˴˸ǃå ɏ˗ǌ˱ǃå ˛ǂƓƶǃå ǑƼ 
 Ɠ˹ǋ ƗƞƓ˲ǃå þ˗ƵýƓ˸ƶ˯ƪǙ  Ɨ˷ ˹ǃå ô̇ Ƶ Ɨ ˹ǀƙPWM  ǑǃƓ˯˯˸ǃå Ɇ˻ƺ˵˯ǃƓȺ ßƓƽ˯ǂǙåā

 Ɨ ˹ǀƙ ˗˹Ƶ Ɇ˶ƽǃåā ɆƮ˦ǃå ˥Ƶ Ɲ˯˹ǒ ɏ˘ǃå ˗ƿƓƽǃå ˥ǆ ɆǄǀȻ Ɠ˸ǆ ÜƗ ʺå̇ ƽǃå èƓǌ˱˯˸ǄǃPWM 
ǃå āá çßƓƽḧǃå Ɨ ơƓǈ ˥ǆ ßå˦ƪ ç̇ ˻ˮḪ ç̊ ˻ǆ ˣƬ Ǐǈíá ǚƕ å˘ǋā˸ɜ˲˯˸ǃå èƓǆƓ˸˶ǃƓƼ Ɨ ʾ˦ƛ˦ ˤ

˲˯ǆ èƓǆƓ˸Ʈ ýƓ˸ƶ˯ƪå ĄƓƿǚ˟å æ˦Ǆɣǆ ̇˻ƹ Ɇƕ ÜåĄ̠ƞ Ɨ˲ɂ̇ǆ úā̇l  ǑƼ Ɇ˸ƶƙ Ɠǌƕƕ ˤɜ Ɠǌ
.ƴɂ̇ ˴ǃå ÷˦ ˹ǃå ˥ǆ 
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 рϝЇЮϜ ИϜнжϒ ЍЛϠ сТ сУуГЮϜ ЀϝуЧЮϜ аϜϹϷϧЂϝϠ ϹтϹϳЮϜ ϿуЪϽϦ ϽтϹЧϦ

сϡуЯЮϜ ФнЃЮϜ сТ ϢϸнϮнгЮϜ 

öʕ ǂ˳ȸ ˣǐ˕ǁä̆ Ƴ1Û ǏǂƳ ˒Ɯî1Û  úĀ̠ ǁ˞ä ̠ɚȿʕƓà2 
  ɍïƑǆ̠˯ǁä ɍĀäîʕƓä3 Ûñʕ ˷˳ǆ ɌĀ̞ƺ4ˢƷ̠ Ǆ ìäìĀÛ4 

Ɠ ˮ˻ǃ Ü˛Ǆƕå̇ ˟ ƗƶǆƓƞ Ü˛Ǆƕå̇ ˟ Ɨ Ɂ̇ ˯ǃå Ɨ ǄḪ ÜßƓ ˸ ḧǃå ˤ˴ƿ 
e.pashloa@uot.edu.lyEmail:  

˛˱ǂ˶ǁä 
 ˙ƮƓ˹ƶǃå í˦ƞ˦ǃ ˗Ƒå˦ƽǃå ˥ǆ ˗ǒ˗ƶǃå Ǌǃā Ɠǂǚǌ˯ƪå èƓɁā˙˵˸ǃå ÷å˦ǈá ˙˰ǂá ˥ǆ ɏƓ˵ǃå ˗ƶȻ
 Ɏ˦˯˲ǆ ̇ǒ̠ǀƙ Ɨƪåï̠ǃå ǉ̆ǋ ǑƼ ʕƙ ÜçïíƓ˹ǃå ̇ƮƓ˹ƶǃåā ƗƪƓƪǙå ̇ƮƓ˹ƶǃå ƗƮƓƤ Ǌ̓ ƗƑå̆ƺǃå

 ǑǄḧǃå ˗ǒ˗˲ǃå í˗ƶǃ17  û˦ ǃ˴å ǑƼ ç̠ƞå˦˸˯ǃå ɏƓ˵Ǆǃ ƗƽǄ˯˳ǆ ƗɂïƓ˱ƙ èƓǆǚƵ ˥ǆ Ɨ˹˻Ƶ
 ɖɂ̇˟ ˥Ƶ ̠ǒ̠˲ǃå Ɏ˦˯˴ǆ ̇ǒ̠ǀƙ ʕƙā úƓ˱ǃå ʕ˷ ǌǃå ɖɂ̇˟ ˥Ƶ èƓ˹˻ƶǃå ̇˻˷ ƙ˲ ʕƙ ÜǑˮ˻Ǆǃå

 ā ÜǑƽ ˠǃå ñƓ ʿǃå) ˥˻ƕ Ɠǆ ëāå̇ ƙ ˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ ÿá ƝƑƓ˯˹ǃå è̇ ǌˡá0.1  Ǐǃã2.5 / ˤ˱ǆ
 Ɋƪ˦˯˸Ⱥ (˙˯ǃƗ˸ ʾ )0.520 ˤ˱ǆ  /˙˯ǃ(Ü ơ˦ǃɌ Ɇƿá ˚˻Ḫ̇ ƙ )0.1 ˤ˱ǆ  /˙˯ǃ (ǑƼ ƗḪïƓǆ 

ɏƓƬ Üÿ˦˯ˮ˻ǃ ǏǄƵáā ˚˻Ḫ̇ ƙ )2.5 ˤ˱ǆ  /˙˯ǃ (ǑƼ Ɨǆǚƶǃå ƗɂïƓ˱˯ǃå ɏƓƬ ˥˻˵ ḧǃå. 
ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä.Ɨ ƮƓ˶˯ǆǙå Ü˙˯˻ǆ˦ƙ˦Ƽā˙˯ɜ ƪ Ü˗ǒ˗˲ǃå ÜɏƓ˵ǃå : 

Abstract 

Tea is one of the most consumed types of drinks and has nutrients 

found in nutrients found in trace nutrients. In these rare nutrients, 

samples of total iron were obtained from 17 samples from different 

street brands in the Libyan market. Samples were prepared by dry 

digestion. The amounts of iron ware range from (0.1-2.5 mg/L), less 

value concentration (0.1 mg/L) brand Lipton tea, and highest 

concentration (2.5 mg/L) brand of alkabsheen tea. 

Key world: tea, iron, spectrophotometer, absorption. 

1ƕǄ˕ƾ˶ǁä. 
Ɠƶǃå ßƓ˲ǈá ɄǄ˯˳ǆ ǑƼ Ɠǂǚǌ˯ƪå ā åïƓ˵˯ǈå Ɨ ˮƶ˵ǃå æå̇ ˵ǃå ÷å˦ǈá ˙˰ǂá ˥ǆ ɏƓ˵ǃå ˗ƶȻǃ ˤ

 Ǒǃå˦ơ ï˗ǀȻ îã Ɨ ˲˶ǃå ǉ˗Ƒå˦Ƽ Ǐǃã ƗƼƓưǗƓȺ Ǌ˯ǌḧǈā Ǌ˸ƶ˟ ˔ˮ˴Ⱥ75 % ˥ǆ5.2  ÿ˦Ǆ˻ǆ
 ˥ǆ ˗ǒ˗ƶǃå ǑƼ ˣǄǌ˯˴Ȼ ɏ˘ǃå í˦ƪǕå ɏƓ˵ǃƓḪ Ɠɂ˦˹ƪ Ɲ˯˹ǒ úƓ˱ǃå ɏƓ˵ǃå ˥ǆ ˥˟

mailto:e.pashloa@uot.edu.ly
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)ýā˗ǃå1993(Nas et al,   Üñá̇ ǃå ƴƞā êǚƶǃ ßåā˗Ḫ ñƓ˹ǃå ˥ǆ Ɨǀ ˟ ˗˹Ƶ ɏƓ˵ǃå þ˗˳˯˴Ȼ
 ƗƵƓ˹˸ǃå ð˚ƶɂā ý˦ˮǄǃ ï˗ǆā ˤ˷ǌǄǃā˙˸ƶǃå Ɇ˻ˠɂā ƗƿƓˠǃå ˗ɂ̊ ɂā Ɋ˵˹ɂā  Hossainet 

al, 2006)(  ÿƓ˟̇ ˴ǃå Ɨ˹˸˷˯˸ǃåā ôå̇ ǆǗå ˥ǆ ˗ǒ˗ƶǃå ƴ˹ǆ ǑƼ ç˗ƑƓƼ āî ɏƓ˵ǃå ˙ˮ˯ƶȻ îã
)2200 Gottlieb,  (ƬƓƵ̇ ǃå ɆǄ˵ǃåāǑ(Qin and chen, 2007)   Ɨ ˮǄǀǃå Ɨ˲Ⱥ˘ǃåā
)2003(Alqud,  ǑƞƓ˯ǃå ÿƓɂ̇ ˵ǃå ôå̇ ǆá ˥ǆā (Hiranto et  al, 2003) Ɠ˯˲Ȼ ˤ˴ƞ ê

 ë˦ ˸˴˸ǃå íā˗˲ǃå ˥˸ưā ï˦ˠ˯ǃåā ˦˸˹ǃå ɆƞǕ Ɨ ǈ˗ƶ˸ǃå ˙˻ƹā Ɨ ǈ˗ƶ˸ǃå ˙ƮƓ˹ƶǃå Ǐǃã ÿƓ˴ǈǗå
 ÿƓ˴ǈǗå ˤ˴ƞ ǑƼ ǑƑƓɂ̊ ˻ƽǃå ˙˻ƺ˯ǃåā ˦˸˹ǃå ɆƞǕ ƓǌƞƓ˯˲ǈ Ǒ˯ǃå Ɨ ˴ Ƒ̇ ǃå ˙ƮƓ˹ƶǃå ɆḪā Ɠǌƕ 

( ā ˙˷ƤǙå ā í˦ƪǕå ɏƓ˵ǃå ÷˦ ˹ǃ ƓǀƼā ɄǄ˯˳ƙ ɏƓ˵ǃå ûåïāá ǑƼ çí˦ƞ˦˸ǃå ÿíƓƶ˸ǃƓƼ
˻˱ǃå ï˗˶˸ǃå Ǌǃ Ǒƞ˦ǃ˦ (Han et al, 2006)    ˙ƮƓ˹ƶǄǃ åï˗˶ǆ ɏƓ˵ǃå ûåïāá ˙ˮ˯ƶƙ îã

 þ˦˻ƪƓƙ˦ˮǃåā ï˦ƽ˴ƽǃåā þ˦ǒí˦˶ǃåā ˚˻˹ƺ˹˸ǃåā þ˦˻˹˸ǃǕåā ñƓ˲˹ǃåā ˗ǒ˗˲ǃåā ˣǈ̊ ǃå Ɇ˰ǆ Ɨ ǈ˗ƶ˸ǃå
)þ˦˻˴ ˹ƺ˸ǃåā þā˙ˮǃåā (Seenivasan et al,  2008 :˗ǒ˗˲ǃå ˥ǆ ÿƓƵ˦ǈ þƓƶˠǃå ǑƼ ˗ƞ˦ǒ

˸Ȼ .ˤ ǌǃå ˙˻ƹā ˤ ǌǃå ˗ǒ˗˲ǃå ƓĄƪƓƪá ̠ƞ˦ɂā Ɠ˹ǆƓ˴ƞá ǑƼ þ̠˳ ˯˴ɂā Ɨǃ˦ǌ˴Ⱥ ʕǌǃå ̠ǒ̠ơ ̋ ˯
) èƓƙƓ ˹ǃå ǑƼ ǑƪƓƪá Ɇɜ˵Ⱥ ˤ ǌǃå ˙˻ƹ ˗ǒ˗˲ǃå ˗ƞ˦ǒ Ɠ˸˹˻ƕ .þ˦˲Ǆǃå ǑƼDubey et al, 

2015.( 
 Üèå̠ɂ˦Ǆǀǃåā Üý˦ǈ˦Ƽǚƽǃåā Ü˥˻ǈƓ˯ǃå íå˦ǆ ˥ǆ ɏƓ˵ǃå ûåïāǕ ǑƑƓ˸ḧǃå ̝ Ḫ˻˯̇ǃå ÿ˦ḧ˯ǒ

Ɠ˸ɂ̊ ǈǙåā ÜƗ ˹˻ǆǙå ôƓ˸ơǙåā ÜèƓ˹˻ƙā˙ˮǃåā ÜèƓ˹˻ǆƓ˯˻ƽǃåā ÜƠƑåā˙Ǆǃ Ɨǈ˦ɜ˸ǃå íå˦˸ǃåā Üè
 Ɨ˲˶ǃ Ɨɂïā˙˷ǃå Ɨ ƪƓƪǙå çïíƓ˹ǃå ˙ƮƓ˹ƶǃåā ÿíƓƶ˸ǃå ˥˻ƕ ˥ǆ ÜƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃåā ÿíƓƶ˸ǃåā
 ɏƓ˵ǃå ûåïāå ǑƼ ˚˻˹˱˹˸ǃåā Üþ˦˻˴˹ƹƓ˸ǃåā Üþ˦˻ƪƓƙ˦ˮǃåā Üþ˦ǒí˦˶ǃåā Üþ˦˻˴ǃƓḪ ˗ƞ˦ƙ ÿƓ˴ǈǙå

 ø) Ɏ˦˯˴ǆ ̠˹Ƶ/Ü(ˤƺǂ  ā ÜñƓ˲ǈā Üˣǈðā Üþā˙ḧǃå Ɠ˸˹˻ƕ çí˦ƞ˦ǆ ˗ǒ˗˲ǃåā Üþā˙ḧǃåā ÜɆ˻ɜ ǈ
 ʕƺǄǆ) ɏ˦˯˴ǆ ̠˹Ƶ/Ü(ˤƺǂ  ˦˸˹ǃå ɊƑƓƪā ˥ǆ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ǉ˘ǋ ǏǄƵ èƓƙƓ ˹ǃå Ɇ˶˲ƙ

 ƗɁ̇ ˯ǃåā èƓȻ˘ƺ˸ǃå Ɇ˻ǃƓ˲ǆ Ɇ˰ǆ(cao et al, 1998). 
 ÜÿƓ˴ǈǙå Ɨ˲Ʈ ǏǄƵ ɌƼƓ˲ƙ Ǒ˯ǃå èƓ˸ɂ̊ ǈǙåā èƓ˹˻ƙā˙ˮǃå ˥ǆ ˗ǒ˗ƶǃå ˥ǆ á̊ ˱˯ǒ Ǚ ß̊ ƞ ˗ǒ˗˲ǃå

ǃå Ɇ˻˰˸˯ǃå Ɨ Ǆ˸Ƶ ǑƼ Ɇǀǈ ǑƼ ƗḪïƓ˵˸ǃå èƓ˹˻ƙā˙ˮǄǃ Ɠ ƪƓƪá Ɠǈ˦ɜǆ ˗ǒ˗˲ǃå ˗ƶȻ ÿƓ˴ǈǘǃ ǑƑå˘ƺ
 ˥˻˱˴ ǂǙå Ɇ˻Ʈ˦ƙ ˥ǆ ̠ǒ̠˲ǃå ̋ ǀǈ ̠˲Ȼ ÜƓȻǚ˳ǃå ˦˸ǈ ʕˢ˹˯ǃ ɏïā̇ư Ǌǈå Ɠ˸Ḫ Ü˥˻˱˴ǂǙå
 Ɨ ơƓǈ ˥ǆā ÜƗƵƓ˹˸ǃå ôƓƽ˳ǈåā Ɇ˸ƶǃå ßåíá ǑƼ Ʉƶ˷ǃåā ˔ƶ˯ǃå Ǒǃå ɏí˓ǒ Ɠ˸ǆ ÜƓȻǚ˳ǃå Ǒǃå

 ç̠Ƒå̊ǃå èƓ˸ḧǃå ɏí˓ƙ ÿå ˥ɜ˸Ȼ Ɏ̇Ƥá è˦˸ǃå Ǐ˯ơā ˤ˸˴ƙ Ǒǃå ˗ǒ˗˲ǃå ˥ǆ(kate, 1998)  
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 ïå̇ ưáā ˗Ƒå˦Ƽ ˥ǆ Ǌǃ Ɠ˸ǃ ɏƓ˵ǃå ǑƼ ǑǄḧǃå ˗ǒ˗˲ǃå Ɨ ˴ǈ ˥˻˻ƶƙ ǑƼ ˖˲ ǃå å˘ǋ úå˗ǋá Ɇ˰˸˯ƙ
 ɏƓ˵ǃå ǑƼ  ˗ǒ˗˲ǃå Ɨ ˴ǈ ˙ǒ˗ǀ˯ǃ èƓƪåï˗ǃå ˥ǆ ˗ǒ˗ƶǃå ˕ɂ̇ ƞá ÜçíƓɂ̊ ǃå āá ÿƓ˶ǀ˹ǃå ƗǃƓơ ǑƼ

: Ɠǌ˹ǆ 
-  þƓƿmandal ˙ǒ˗ǀȺ ǊƑǚǆðā  ñƓ ʾ Ɨǀɂ̇ ˟ þå˗˳˯ƪƓȺ ÿíƓƶ˸ǃå ˤ˷ǋ ˗ƶȺ ˗ǒ˗˲ǃå Ɨ ˴ǈ

 ǉ˘ǋ ÿá ƝƑƓ˯˹ǃå è̇ ǌˡá Üí˦ƪǕå ɏƓ˵ǃå ˥ǆ ƗƽǄ˯˳ǆ ƗɂïƓ˱ƙ èƓǆǚƵ ǑƼ Ǒƽ ˠǃå
 ˥ǆ ëāå̇˯ǒ ̠ǒ̠ơ ̊˻Ḫ̇ƙ ǏǄƵ ɏ˦˯˲ƙ í˦ƪǕå ɏƓ˵ǃå Ɲ˯˹ ǃ˸ ƗƶɁïǕå ƗɂïƓ˱˯ǃå èƓǆǚƶǃå

21.3  _37.6  Ɋƪ˦˯˸Ⱥ ˤ˱ǂ/ˤ˱ǆ28.8  ˚˻Ḫ̇ ƙ Ɇƿá Ɍơ˦ǃ .ˤ˱ǂ/ˤ˱ǆ21.3 
ǆ ɏƓƬ ƗḪïƓǆ ǑƼ ˤ˱ǂ/ˤ˱Hazir Harman cay ˚˻Ḫ̇ ƙ ǏǄƵá ā Ü37.6  ˤ˱ǂ/ˤ˱ǆ

ɏƓ˵ǃå ƗǆǚƵā Üÿǚ˻ƪ ƗǆǚƵ ǑƼindian biack tea 29.01  ˚˻Ḫ̇ ƙā Üˤ˱ǂ/ˤ˱ǆ
 ƗǆǚƵ ǑƼ ˗ǒ˗˲ǃåceyion tea- sxtra quality   ÿƓḪ27.4  ˤ˱ǂ/ˤ˱ǆ

)(mandal et al, 2015 
-  þƓƿAshok ƕ ǊƑǚǆðāɏƓ˵ǃå ǑƼ ˗ǒ˗˲ǃå Ɨ ˸Ḫ ˙ǒ˗ǀ˯  ˦ǋā ˗ǒ˗ƞ ɄƬƓḪ þå˗˳˯ƪƓȺ

 ÿ˦ɜ˸ǃå ý˦ǈƓ˰ǒǙå ý˦Ǆ˲ǆ  ˥ǆ2Ü6 ) ï˙ɜǆ1 Ǒ˴Ḫāï˗˻ǋ_-2- ˥ǒí̇ ˻ƕ (āðǚ˰ƼƓǈ
)PBN ˥ǆ Ʉƽ˳ǆ ý˦Ǆ˲ǆ ƴǆ ßƓ˸ǃå ǑƼ ÿƓɁā̆Ǆǃ ɆƕƓƿ ÿ˦Ǆǃå Ǒ˱ ƽ˴˹ƕ ̝Ḫ̇ǆ ˦ǋā (

) ̠ǒ̠˲ǃå ÿ˦ǒáII Ǒ˹˻ƞāï˗˻ǌǃå ˤƿ̇ ǃå ˗˹Ƶ (6 ƗƮƓ˶ ǆ˯å ǏǄƵ ÿ˦Ǆ˸ǃå ̝Ḫ̇˸ǃå ɏ˦˯˲Ȼ Ü
á ƴưā ˦ǋā Ɨ ǃƓƵ ƗɂïǙ˦ ǆ ̠ƞā Üÿ̠ƶ˸ǃå ÿ˦ǒǕ ǑƑ˦˷ ǃå ˃ ǃɣå ñƓʿǆ ̠ǒ̠˲ ǃ˯ ĄƓƪƓƪ

˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ ÿá100g /mg 7.020  ƗǆǚƵ ǑƼ ǉ̊˻Ḫ̇ƙā Üÿ˦˯ˮ˻ǃ ƗǆǚƵ ǑƼ
 ÿƓḪ ˗ǈ˦ƕ_üā˙ƕ mg/100g6.425 ˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ ÿƓḪ êƓƙ ƗǆǚƵā Ü

Ǌ ʼ100g/mg 3.884 (Ashok et al, 2009)  
-  ˕ǆƓƿJana ƕ ƓǌƑǚǆðā ɏƓ˵ǃå ˥ǆ ƗƽǄ˯˳ǆ èƓ˹˻Ƶ ƴɁïǕ ˗ǒ˗˲ǃå Ɨ ˴ǈ ˙ǒ˗ǀ˯

 þå˗˳˯ƪƓȺ) ĄƓ˰ơ ÿ̇ǀ˯˸ǃå ƓǆðǚˮǄǃ ɏ̇˶ǃå   éƓƶǈǙå ˃  ˟ñƓʾICP- OES (
 ˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ ˗ƞā Ü˔ƪƓ˹ǆ éƓƶ ǈå Ɨƞ˦ǆ ý˦ˠȺ ˙˶˹Ƶ ɆḪ ñƓ ʾ ˤƛ ÜÿíƓƶ˸ǃå ˗ǒ˗˲˯ǃ

 ÿǚ˻ƪ ɏƓƬ ǑƼ73.7  ɏƓƬ ǑƼ ǉ̊ ˻Ḫ̇ ƙā Üˤ˱ǂ/ˤ˱ǆcoca  ÿƓḪ81.5  Üˤ˱ǂ/ˤ˱ǆ
ƓƬāɏRooibos   Ǌ ʼ ˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ ÿƓḪ24 ǆùǂ/ˤ˱ùƬā Üˤ˱ùù ɏƓAthrixia ƙùùḪ̇ù˻ùù ˚
˲ǃåùǒ˗ùù˻Ƽ ˗ùù Ǌ73.2 ǆù˱ùǂ/ˤù˱ùʕ(jana et al, 2012) 
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- ƕ ÿā̇Ƥàā ñå̇ˮǈ þƓƿ ƓɁ˦˴˲ǆ ˚˻Ḫ̇ ˯ǃå ɆƕƓǀǆ óƓ˶˯ǆǙå çßå̇ ǀȺ ˗ǒ˗˲ǃå Ɨ ˴ǈ ˥˻˻ƶ˯
 ɏï̆ǃå óƓ˶ ǆ˯Ǚå ðƓǌƞ ƗƪƓ˲ȺAAS   Ɇǒí˦ǆ7000_ AA  ûå˦ƪǙá ǑƼ Ü Ɨ Ǆ˲˸ǃå

 í˦˸˲ǆ ɏƓƬ ǑƼ ˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ ÿƓḪā Üíå˗ƺ ƕ0.104 ǉ̊ ˻Ḫ̇ ƙā Ü˙˯ǃ/ˤƺǄǆ0.886 
 Ǌ ʼ ˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ ÿƓḪ í˦ƪǕå ɆƼ ɏƓƬ ǑƼā ÜƗơƓƽ˯ǃå ɏƓƬ ǑƼ ˙˯ǃ/ˤƺǄǆ2.815 

ā Ü˙˯ǃ/ˤƺǄǆ0.625  ā ñå̇ ˮǈ)ï˦ˠƶǃå ɏƓƬ ǑƼ ˙˯ǃ/ˤƺǄǆúïƓƵÜ 2012.( 
-  þƓƿAnte ǊƑǚǆðā ƕ ˤ˷ǌǃå ɖɂ̇ ˟ ˥Ƶ ɏƓ˵ǃå èƓ˹˻Ƶ ˙˻˷˲˯ǌƞ Ǌˠƪå˦ƕ ƓǌƪƓ ʾā ˔˟̇ ǃå ðƓ

 ɏƓƬ ÿá ƝƑƓ˯˹ǃå è̇ǌláā Üɏï̆ǃå óƓ˶ ǆ˯Ǚå úƓɣǆTilia  Ǌ ʼ ˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ440 
ˤ˱ǂ/ˤƺǄǆ-1 ɏƓƬ ǑƼ ǉ̊ ˻Ḫ̇ ƙā Üsalvia officnalis   ÿƓḪ127 ˤ˱ǂ/ˤƺǄǆ-1 ɏƓƬā Ü

matricaria chaomilla   Ǌ ʼ ˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ139 ˤ˱ǂ/ˤƺǄǆ-1 (Ante et al, 2017). 
2 . ìäˤ˶ǁäƕǄ˕˱˭˲˶ǁä æ̆ ǊƜǓäĀ. 
- Ɨǆ˗˳˯˴˸ǃå ç̊ ǌƞǕå:  
-  ɏï̆ǃå ˃ ǃɣå ðƓǌƞ UV- vis spectrophotometer(scinco suv 2120)-

 ˃ ʽ˱ƙ ÿ̇ƽǃåĲ ñƓ˴˲ǃå Ǒǈā˙˯ḧǃå ÿå̊ ˻˸ǃå(analytical balance-  made in 
germany)  
ƕ ƏƑ ˶ ḥǁä ìäˤ˶ǁä: 

- ˚Ḫ̇ ˸ǃå ˣɂ̇ ˯˻˹ǃå ˞˸ơ (_ (HNO3 ˚Ḫ̇ ˸ǃå ˣ ˯ɂ̇ ˮḧǃå ˞˸ơ (H2SO4) _ ˸ơ ˞
 ˚˻Ḫ̇ ˯ƕ ˣɂ̇ ˯˻˹ǃå0.5L/M (HNO3) _ ˚˻Ḫ̇ ˯ƕ ˣɂï˦ǄḪāï˗˻ǌǃå ˞˸ơ L/ /M 0.5 

(HCL) _ ˣȻ˗ǒ˗˲ǃå ˗ɂï˦Ǆǂ (FeCl3) _ þ˦˻ƪƓƙ˦ˮǃå èƓ˹˻ƪ˦ǒƓƛ (KSCN).. 
ƕƨäî˕ǁä çƑ˷˹Ƴ   

 )ýā˗˱ǃå ā Ɨ ˮ˻Ǆǃå ûå˦ƪǕå ǑƼ Ǚāå˗ƙ ˙˰ǂǕå ɏƓ˵ǃå èƓ˱˯˹ǆ ïƓ ˯Ƥå ˤƙ1 ǉ˘ǋ ˥˻ˮǒ (
èƓ˱˯˹˸ǃå. 
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 ЬмϹϯЮϜ1  .ϣЂϜϼϹЮϜ сТ ϣвϹϷϧЃгЮϜ рϝЇЮϜ ФϜϼмϒ ϤϝзуК ИϜнжϒ еуϡт 

Ʉ˶ƴǁä çäˤ˞Ƣ: 
 ÿðā ʕƙ ̟ ơ˻ ̝˟̇ǃå ʕ˷ ǌǃå ɖɂ̇˟ ˥Ƶ èƓ˹˻ƶǃå ̇˻˷ ƙ˲ ʕƙ :èƓ˹˻ƶǃå ̇˻˷ ƙ˲1.000 

 ˞˸ơā ˚Ḫ̇ ˸ǃå ˣɂ̇ ˯˻˹ǃ ˞˸ơ ˥ǆ Ɲɂ̊ ˸Ⱥ Ɨ˹˻ƶǃå ˥˳˴ƙ ˤƙ ˤƛ ˥ǆā ɏƓ˵ǃå Ɨ˹˻Ƶ ˥ǆ þå̇ ƞ
)Ɨ ˴˹ƕ ˚Ḫ̇ ˸ǃå ˣ ˯ɂ̇ ˮḧǃå5:5 ç˗˸ǃ (4  ÿ̇ƽǃå ǑƼ èƓƵƓƪ çïå̇ ơ Ɨƞïí ˗˹Ƶ110_130 

 Ơ Ƭ̇ ˯ǃå ˗ƶȺ ɆƑƓ˴ǃå ß̊ ˱ǃå ˘Ƥá ˤƙ Ơ Ƭ̇ ˯ǃå Ɨƿïā Ɨˠƪå˦ƕ Ɨ˹˻ƶǃå ˕˲Ƭïā .Ɨɂ˦˭ǆ Ɨƞïí
) ˚˻Ḫ̇ ˯ƕ ˣɂï˦ǄḪāï˗˻ǌǃå ˞˸ơā ˣɂ̇ ˯˻˹ǃå ˞˸ơ Ǌ ǃå ˃ ưáāM/ L 0.5) Ɨ ˴˹ƕ (1:1 

V/V Ǒ˸ ơ˱ ûïāí Ǐǃå ɊǄ˳ǃå Ɇǀǈ ʕƛ.(100  ôƓ˸ơǙå Ɋ Ǆ˳Ⱥ Ɨǆǚƶǃå Ǐǃå Ɇ˸ḧƙā Ɇǆ

ˢƽî ƛ˭˷˶ǁä ˢƨä ƛ˭˷˶ǁä ˕ǂƓ ƛ˭˷˶ǁä öʕ ǆ 
1 ïƓǋíðǙå ɏƓƬ Ɠḧǈǚɂ̇ ˻ƪ í˦ƪá 
2 þƓƪá ɏƓƬ ˗˹ǌǃå í˦ƪá 
3 ƴ Ɂ̇ ǃå ɏƓƬ ƗȻí˦ƶ˴ǃå ˙˷Ƥá 
4 ǑǄƵ ïå˦ǈå ɏƓƬ Ɠḧǈǚɂ̇ ˻ƪ ˙˷Ƥá 
5 ˕ƕƓǈ ɏƓƬ ˥˻˶ǃå ˙˷Ƥá 
6 ˸˯ǃå ɏƓƬ˹ɂ˦Ɨ Ɠḧǈǚɂ̇ ˻ƪ í˦ƪá 
7 ñāí̇ ƽǃå ɏƓƬ ˗˹ǌǃå í˦ƪá 
8 ç̇ ǋ̊ ǃå ɏƓƬ Ɠḧǈǚɂ̇ ˻ƪ ˙˸ơá 
9  ɏƓƬ ÿ˦˯ˮ˻ǃ Ɠ ˹˻Ḫ ÜƓ ˴ ǈā˗ǈå ˙˷Ƥá 
10 ˗˸ơå ɏƓƬ å̇ ˯Ǆ˱ǈå ˙˷Ƥá 
11 Ɨƪā˙ƶǃå ɏƓƬ ˙˶ǆ ˙˸ơá 
12 ˥˻˵ ḧǃå ɏƓƬ ḧǈǚɂ̇ ƪƓ ˙˸ơá 
13 ˥˻˵ ḧǃå ɏƓƬ ḧǈǚɂ̇ ƪƓ ˙˷Ƥá 
14 ˙ƺȻƓƙ ɏƓƬ ˥˻˶ǃå ˙˸ơå 
15 Ɏ˗˹ǃå ɏƓƬ ˥˻˶ǃå ˙˸ơå 
16 ç˗ˮǃ ɏƓƬ ḧǈǚɂ̇ ƪƓ ˙˸ơå 
17  ɏƓƬnatural Ɠ ˹˻ǂ ˙˷Ƥå 
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 ʕ˯ɂā .Ǒƽɣǃå Ɇ˻Ǆ˲˯ǃå Ɇˮƿ ̇˸ơá Ǐǃå ̇ƽƮá ÿ˦ɜȻ èƓ˹˻ƶǃå Ɇ˻ǃƓ˲ǆ ÿ˦ǃ ÿá Ɍơǚǈ ÜǊ˴ƽǈ
 þ˦˻ƪƓƙ˦ˮǃå èƓǈƓƪ˦ƛ˻ ƗƼƓưƎȺ Ɇ˻ǃƓ˲˸ǃå ÿ˦ǃ ƗƼƓ˰Ḫ ç̠Ƭ çíƓɂðKSCN .˗ǒ˗˲ǃå èƓǈ˦ǒå ˗˻ǀƶƙ 

:ƕ ƨƑ ʽǁä Ʉ˹ǁƑ˰˶ǁä ˗˹˵˰Ɨ 
1- ) ˗ǒ˗˲ǃå èƓǈ˦ǒá ˥ǆ Ɨ ƪƓ ʾ Ɇ˻ǃƓ˲ǆ ˙˻˷˲ƙ ˤƙIII ƗȺåîƎȺ (20  ˗ɂï˦ǄḪ ˥ǆ ˤ˱ǆ ˗ǒ˗˲ǃå(III) 

 ǑƼ100 ) Ǒ˸ ơ˱ ûïāí ǑƼ èƓǈ˦ǒǕå ÷ā̊˹ǆ ßƓ˸ǃå ˥ǆ Ɇǆ100  .(Ɇǆ 
2-  ƸǄˮƙ èƓƮƓǆ þƓ˱ơƋȺ ç̇ ǒƓƶ˸ǃå Ɇ˻ǃƓ˲ǆ ˙˻˷˲ƙ ˤƙ0.05 Ü0.10 Ü0.25  Ü0.50 Ü0.75 

ā1.00  Ü1.50 Ü2.00  Ü2.50  Ɨ ˸˱ơ ˙ɂïå˦ ƿ ǑƼ  ǑƪƓ ʿǃå ý˦Ǆ˲˸ǃå ˥ǆ Ǒǃå˦˯ǃå ǏǄƵ Ɇǆ
)10   .(Ɇǆ 
3-   þƓ˱ơá ƗƼƓưã ˤƙ1.00  Ɇǆā ˣɂ̇ ˯˻˹ǃå ˞˸ơ ˥ǆ1.20  þ˦˻ƪƓƙ˦ˮǃå èƓǈƓ ƪ˦˻ƛ ˥ǆ Ɇǆ

 ˥˻ǃ˦Ǆ˲˸ǃå ǚḪ ˚˻Ḫ̇ ƙ ÿƓǂ)5  ˥ǆ ˚˻Ḫ̇ ƙ ûƓˠǈ ǏǄƵ ý˦˶˲Ǆǃ Ɨ ˸˱˲ǃå ˙ɂïå˦ǀǃå ɆḪ Ǐǃã (þ
1.40  Ǐǃã69.81 .˗ǒ˗˲ǃå ˥ǆ Ɇǆ / þå̇ ƹā˙ɜ ǆ 

4- ǑƑ˦˷ǃå ˃ ˠǃå ðƓǌƞ ɖɂ̇ ˟ ˥Ƶ èƓ˹˻ƶǃå ñƓ ʾ ˤƙgenesys  Spectrometer Ɨƶ ˴ǃ Ü
ɏƓ˵ǃå ˥ǆ Ɨ˹˻Ƶ ˙˵Ƶ. 

3:ƕ˳ƽƑ˷˶ǁäĀ ƛƏƑ˭˷ǁä. 
 û˦ ǃ˴å ǑƼ Ǚāå̠ƙ ̇˰ǂǙå ɏƓ˵ǃå ˥ǆ ƗɂïƓ˱ƙ ƗǆǚƵ ̇˵ Ƶ Ɨƶƪ ǑƼ ̠ǒ̠˲ǃå ̊˻Ḫ̇ƙ ̇ǒ̠ǀƙ ʕƙ

 ɖɂ̇ ˟ ˥Ƶ Ǒˮ˻Ǆǃåʾ ðƓǌƞ þå˗˳˯ƪƓȺ Ɨ ƮƓ˶˯ǆǙå ñƓSpectrophotometer  ˤƙ Ɠ˸Ḫ
) ýā˗˱ǃå ǑƼ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ Ɨ ƪƓ ʿǃå Ɇ˻ǃƓ˲˸ǃå ˥ǆ ƗǄ˴Ǆ˴ǃ Ɨ ƮƓ˶˯ǆǙå ñƓ ʾ3,2 ( 

 üĀ˕˯ǁä2. ƕ ƨƑ ʽǁä çƑ˷˹ƴǂǁ ƕ ƬƑ˴˭ǄǗä ƛƏƑ˭ǆ 
  ˘˹Ḩ˗˭ǁämg/l ƕ ƬƑ˴˭ǄǗä 
1 0.05 1.202 
2 0.1 0.97 
3 0.25 1.278 
4 0.5 1.003 
5 0.75 1.124 
6 1 1.979 
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7 1.5 2.279 
8 2 2.255 
9 2.5 2.715 
 

 
 

 ЭЫЇЮϜ1. ϣуЂϝуЧЮϜ ЭуЮϝϳгЯЮ ϢϽтϝЛгЮϜ пзϳзв 
 

ýā˗˱ǃå3 ˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ ƝƑƓ˯ǈ Ơư˦ǒ .(˙˯ǃ/þå̇ ƺǄǆ) ç˗ơ˦ƕ ɏƓ˵Ǆǃ ƗɂïƓ˱˯ǃå èƓǆǚƶǃå ǑƼ 
ˤƿï ɏƓ˵ǃå ˤƪå (̇˯ǃ/ʕƺǄǆ) ̠ǒ̠˲ǃå Ɏ˦˯˲ǆ ǑǃƓ˸ƞå 

 ɏïƓ́ ǃ˸å úå̇˲ǈǙå & ǑƕƓ˴˲ ǃå Ɋƪ˦˯˸ǃå 
1 ïƓǋíðǙå ɏƓƬ ± 0.099667 0.000471 
2 þƓƪá ɏƓƬ 0.399667  ³0.000471 
3 ƴ Ɂ̇ ǃå ɏƓƬ 0.099  ³0.000816 
4 ǑǄƵ ïå˦ǈå ɏƓƬ 0.098667  ³0.001886 
5 ˕ƕƓǈ ɏƓƬ 0.105667  ³0.010209 
6 Ɨ ǈ˦˸˯ǃå ɏƓƬ 0.10667  ³0.009428 
7 ñāí̇ ƽǃå ɏƓƬ  0.393333  ³0.16997 
8 ç̇ ǋ̊ ǃå ɏƓƬ 0.393  ³0.009201 
9  ÿ˦˯ˮ˻ǃ ɏƓƬ 0.096  ³0.00432 

y = 0.7058x + 0.9667
Rч = 0.8643

0

1

2

3

00.511.522.53

 
ϣ
т
Њ
ϝ
Њ
Ϧ
в
ъ
Ϝ

 Ϣϸϲмт ϾтЪϼϦЮϜmg/l
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10 ˗˸ơå ɏƓƬ 0.106333  ³0.009672 
11 Ɨƪā˙ƶǃå ɏƓƬ 0.09833  ³0.001247 
12 ˥˻˵ ḧǃå ɏƓƬ 0.402333  ³0.005558 
13 ˥˻˵ ḧǃå ɏƓƬ 2.53  ³0.049666 
14 ˙ƺȻƓƙ ɏƓƬ 0.753  ³0.04967 
15 Ɏ˗˹ǃå ɏƓƬ 2.23  ³0.049666 
16 ç˗ˮǃ ɏƓƬ 0.603  ³0.004967 
17 natural ɏƓƬ 0.393  ³0.009201 

) ˥˻ƕ Ɠǆ ëāå̇ ƙ ˗ǒ˗˲ǃå ˚˻Ḫ̇ ƙ ÿá ƝƑƓ˯˹ǃå è̇ ǌˡá0.1  Ǐǃã2.5 Ɋƪ˦˯˸Ⱥ (˙˯ǃ / ˤ˱ǆ Ɨ˸ ʾ
)0.52058 ) ˚˻Ḫ̇ ƙ Ɇƿá Ɍơ˦ǃ Ü(˙˯ǃ / ˤ˱ǆ0.1  Üÿ˦˯ˮ˻ǃ ɏƓƬ ƗḪïƓǆ ǑƼ (̇˯ǃ / ʕ˱ǆ

) ˚˻Ḫ̇ ƙ ǏǄƵáā2.5 .˥˻˵ ḧǃå ɏƓƬ ƗḪïƓǆ ǑƼ (˙˯ǃ / ˤ˱ǆ 
 ) ˖˲ ǃå å˘ǋ ƝƑƓ˯ǈ ƗǈïƓǀǆ ˗˹Ƶ0.1  Ǐǃã ˙˯ǃ / ˤ˱ǆ2.5  ƗǀȺƓ˴ǃå èƓƪåï˗ǃå ƴǆ (Ɇǆ / ˤ˱ǆ

 Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ƴǆ ƗɁïƓǀ˯ǆ å˘ǋ ƝƑƓ˯ǈ ÿá ɌơǚǈƼ ˕ɂ̇ ƞá Ǒ˯ǃå Ɨƪåï˗ǃå ǑƼ Ǒ
) ˖˲ ǃå ƝƑƓ˯ǈ ˕ơāå̇ ƙ ˖˻ơ ˗˹ǌǃåā ûå̇ ƶǃå0.104  Ǐǃã2.815  (˙˯ǃ / ˤ˱ǆ ñå̇ ˮǈ)

 āúïƓƵÜ 2012() Ü0.3884  Ǐǃã0.702 (˙˯ǃ/ ˤ˱ǆ (Ashok et al, 2009) ǏǄƵ Ü
) ˣƪ̇ ǌǃåā Ɨ˹ƪ˦ˮǃå ǑƼ ˕ɂ̇ ƞá Ǒ˯ǃå Ɨƪåï˗ǃå ˥ǆ Ɇƿå ˖˲ ǃå å˘ǋ ƝƑƓ˯ǈ ˕ǈƓḪā ÜǑǃå˦˯ǃå21.3 

 Ǐǃå37.6 ǆ(˙˯ǃ /ˤƺǄ (mandal et al, 2015) ǑƼ ˕ɂ̇ ƞá Ǒ˯ǃå Ɨƪåï˗ǃå ˥ǆ ˙˻˰ɜȺ Ɇƿåā
) ˥˻ƕ ëāå̇ ˯ƙ ˖˻ơ Ɨ ƙåā˙ǂ127  Ǒǃå440  .(˙˯ǃ /ˤƺǄǆ(Ante et al, 2017) 

4éƑ˭˷˭ƨǕä . 
ˠǃå Ɏ˦˯˲ǆ ̠ǒ̠˲ ǃ˯ Ɠǌǀˮɣ ƙ ˥ɜ˸Ȼ ƗƪƓ˴ơā Ɨɣ Ⱥ˴ Ɨǀɂ̇˟ Ǒǋ Ɨǆ̠˳ ˯˴˸ǃå Ɨ̔ ǃɣå Ɨǀɂ̇

ƙƓ ˹ǃå íå˦˸ǃå ǑƼ ǑǄḧǃå ˗ǒ˗˲ǃåƗ  ā˹ƶǃå ƴ ˸˱ƙ ǏǄƵ ɏƓ˵ǃå èƓ ǈ çï˗ƿ èƓǈƓ ˮǃå ǉ˘ǋ Ơư˦ƙ ˙˶
 Ɇ˸˯˲ǆ ǑƑå̆ƹ ï̠˶ Ḫ˸ ɏƓ˵ǃå üǚǌ˯ƪå ǏǄƵ ƓĄ˷Ȼá ̠Ḫ˓ǒ Ɠ˸ǆ ÜèƓȻ̆ƺ˸Ḫ (̠ǒ̠˲ǃå) ñāï̠˸ǃå
Ɨ ƞ˦ǃ˦˻ˮǃå èƓ Ǆ˸ƶǃå ɄǄ˯˳˸ǃ Ɨɂïā˙˷ǃåā ƗȻ˘ƺ˯Ǆǃ Ɨɂïā˙˷ǃå Ɨɂ˦˷ƶǃå ˙˻ƹ èƓȻ˘ƺ˸ǄǃÜ 

ǃå Ɨ ˸Ḫ ˙ǒ˗ǀƙ ǑƼ ɏƓ˵Ǆǃ ǑƑƓ ˸ ḧǃå ˔˻Ḫ̇ ˯ǃå ˤ ˻ǀƙ ˗ƵƓ˴ȻƮƓ˹ƶǃåā ƗǆƓ˴ǃå ÿíƓƶ˸ Ɨɂïā˙˷ǃå ˙
 ˗ǒ˗˲ǃå Ɨ ˴ǈ ˙ǒ˗ǀƙā ɏƓ˵ǃå èƓ˱˯˹ǆ ˥˻ƕ ˚˻˻˸ƙ ˥ǆ Ɨ ˹ǀ˯ǃå ǉ˘ǋ ˕˹ɜǆ Üˤ˴˱ǃå ƓǌƞƓ˯˲Ȼ Ǒ˯ǃå



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   рф 

 

 ˥ɂ˦ḧ˯ǃ ̠˻ƽǆ ˦ǋā ̠ǒ̠˲ǃå ̇˶ Ƶ˹ ǏǄƵ ɏ˦˯˲ƙ èƓ˹˻ƶǃå ƴ˸ƞ ÿá ƝƑƓ˯˹ǃå èïƓƬá ̟ ơ˻ Ɠǌ˻Ƽ
ǃå ƓǌƞƓ˯˲Ȼ Ǒ˯ǃå Ɨ ƪƓƪǙå ˙ƮƓ˹ƶǃå ˥ǆ ˦ǋā ˥˻˱˴ǂǙå Ɇǀǈā ˥˻Ɂ˦Ǆƞ˦˸ ǌǃå˴˱ ˥˸ư ˦ǋā ˤ

 ǏǄƵ ˙ˠƤ Ɇɜ˵Ȼ Ǚ ɆǆƓƬ ǑƑå˘ƹ þƓˢǈ ˥˸ư Ǌǂǚǌ˯ƪå ÿå ˖˻ơ Ɠǌƕ ë˦ ˸˴˸ǃå íā˗˲ǃå
.ÿƓ˴ǈǙå Ɨ˲Ʈ 

 ƲƜä̠ ˶ǁä 
.ɏāǚ˯ƽǃå ÜúïƓƵ ÜñƓy Üñå̇ˮǈ2012 ÿíƓƶ˸ǃå ˔˴ǈā Ɨ Ɂā˙ɜ ˸ǃå Ɨǃ˦˸˲ǃå ˥Ƶ Ʉ˵ḧǃå .

.Ɨ Ǆ˲˸ǃå ûå˦ƪǕå ǑƼ ç̇ Ƽå˦˯˸ǃå ɏƓ˵ǃå  ÷å˦ǈá ˞ƶȺ ǑƼ 
 

[1] Al-Oud,S.S.,(2003).Heavy metal contents in tea and herb 

leaves Pak.J.Biol.Sci,6:208- 212.  

[2] Cao X, Zhao G, Yin M, Li J. 1998. Determination of ultratrace 

rare earth elements by inductively coupled plasma mass 

pectrometry with microwave digestion and AG50W-x8  cation 

exchange chromatography. Analyst, 123. 

[3] Gottlieb, M. (2002). Czynniki determinujace zdolnoŜĺ bakterii 

zrodzaju pseudomonas do kolonizacji systemu korzeniowego 

roŜlin.postepy Milkobiologii,41,3.277õ 297. 

[4] Han,W.y.;Zhao , F. J.;Shi ,Y.Z.;Ma, L.F.and Ruan 

J.r.(2006).Scale and causes of lead contamination in Chinese 

tea .Environ pollout 139:125-132.  

[5] Hiranto, R.; Momiyama, Y.; Takahashi, R.; Kondo,k.and 

Ohsuzu ,F.   (2003).Comparison of green tea intake in japanese 

patients with and without angiographic coronary artery 

disease.Am .J. cardial 30: 64-70.  

[6] Hussain,I.;Khan,F.;Iqbal,Y.and Khalil,S.(2006).Investigation 

of  Heavy Metals in commercial Tea Brands. Jour.Chem.Soc. 

Pak..28: 246-251.  



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   сл 

 

[7] Ashok K̪ Sharma̪ S Ishwar. 2009. Spectrophotometric Trace 

Determination of Iron in Food, Milk, and Tea Samplesusing 

aNew Bis-azo Dye as Analytical Reagent. 

[8] kate Gilbert udall. 1998. Green Tea. woodl snd  publishing UT ̪

5- 6. 

[9] Nas,S.; Gokalp ,H. Y.and Sahin,Y. (1993).K and Ca content of  

fresh green tea,black tea and the tea residue determined by  X-

ray fluorescence analysis technique .Zeitschrift fur 

Lebensmittel- Untersuchung und-Forschung,196:32-37. 

[10] jana A̪ elize Z̪ cornelia T̪ lassc S̪ tersia. 2012. Comparison 

of the mineral composition of leaves and infusions of  

traditional and herbal teas.  

[11] P Ante, J Antonija, G Josipa, P Nives, S Vesna, B Perica, B 

Mia, S Angela, F Carlos V̪ Tina. 2017. Monitoring content of 

cadmium, calcium, copper, iron, lead, magnesium and 

manganese in tea leaves by electrothermal  and flame atomizer 

atomic absorption spectrometry.  

[12] Qin,F.and Chen,W.(2007).Lead and Copper in tea samples 

marketed in Beijing(China).Bull Envivon contam Toxicol 

78:128-131. 

[13] R.Dubey, N Bende and M.Harod, Estimation of iron metal 

cotents in natural samples by colorimetric methods, IJCPS  

volume 4 No. 1, Jan-Feb 2015. 

[14] S. mandal B̪ banjanin ̪I kujovic M̪ malenica. 2015. 

pectrophotometric determination of total iron content in black 

tea.  

[15] Seenivasan, S., Manikandan, N., & Muraleedharan, N. N.  

(2008a). Chromium contamination in black tea and its transfer 

into tea brew. Food Chemistry, 106, 1066ï1069. 



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   см 

 

 îƑ ˭ǁäĀ Ǐ˰˵˶ǁä ìˤǆǗä ƕ˞ƨäʕ Ɠ ƕȹìˤƙƑḥǁä ƕȹƑ˶˰ǁä ƕǄˤˠ˷Ǆ ˢ ˶˴Ɨ ƕƨäîì
 ú̠ˬ̋) ̠˰ ǁä ǇƑǄ ǈǂ˰Ɨ ƕ˞˰˶ǁ Ɉǂ˲˶ ǁäı (Ƒ ˬ˹ǁ 

˲ǁä˕ˬƳ ˣǐ˕ǁä̆ Ƴ Ǐƺǘǁä Ʋ ˶1  ǈǂǁä˕ˬƳ ˣ˲Ɵ ˢ ǂƨ Û1   ̞˶Ɵ úïä̠ǁä̞ˬƳ ̞˹ǁĀ Û2 
1  û̇ˮ˟ / Ɨ˹ǀ˯ǃåā þ˦ǄƶǄǃ ǑǃƓƶǃå ̠ǌƶ˸ǃåĲ Ɠ ˮ˻ǃ 

2  Ǒ˸ ˸˯ǃå / Ɨ ˹ǀ˯ǃåā þ˦ǄƶǄǃ ǑǃƓƶǃå ˗ǌƶ˸ǃåĲ Ɠ ˮ˻ǃ 

 

Azaelafi79@gmail.com :mail-E 

 
  : ˛˱ǂ˶ǁä 

 þå˗˳˯ƪƓȺ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå Ɨǆ˦ˢ˹ǆ ˤ ˸˶˯ǃ ˖˲ ǃå å˘ǋ ú˗ǌǒǄ˴˸ǃå ïƓ ˯ǃå Ɨǀɂ̇ ˟ Ɋ
 èƉ˵˹˸ǃå ǑƼ ɆǂƉ˯ǃå ˙˻ƛƋƙ Ɨƪåïí ˦ǋ ˖˲ ǃå å˘ǋ ˥ǆ ô̇ ƺǃåā Ɨ ˲˷˯ǃå èåí˦ǈá Ɨǀɂ̇ ˟ā
 èƉ˵˹˸ǃå ˥ǆ ˙˻˰ḧǃå Ɠǌ˹ǆ ǑǈƓƶƙā Ɠǌǃ ô̇ ƶ˯ƙ Ǒ˯ǃå ɆǂƓ˵˸ǃå Ɏ˗ơã ƓǋïƓ ˯ƵƓȺ Ɨ ʸƓ˹˶ǃå
 Ɨ Ǆ˸ƶǄǃ ɄƮā ˖˲ ǃå å˘ǋ ǑƼ ˤƙ ˣǃ˘Ḫā .ɆǂƉ˯ǃå ˔ˮ˴Ⱥ ïå̇ ưáā ˙ƑƓ˴Ƥ ˥ǆ Ɨ ʸƓ˹˶ǃå

˥ǆ é˗˲Ȼ Ǒ˯ǃå  å˘ǋ ô̇ ƶɂā .Ɨ˭˻ˮǃå ǑƼ é˗˲ƙ Ɨ ʹ ˮ˟ Ɨ Ǆ˸Ƶ ˙ˮ˯ƶƙ ˖˻ơ ɆǂƉ˯ǃå ƓǌǃǚƤ
) ɏāƓ˴ƙ Ǌ˯˸  ʾ̞ǈƓḪ Ǒ˯ǃåā ɏ˦˹˴ǃå ɆǂƉ˯ǃå ý̠ƶǆ æƓ˴ơ ̟ ǃ˲å MPY2.46312 ˣǃ˘Ḫā (

 ɏāƓ˴ƙ Ɠǌ˯˸  ʾ̞ǈƓḪ ̟ ơ˻ Ɨƪåï̠ǃå ǉ̆ǋ Ǌ̓ ̞ ƙ˸ ɏ̆ǃå ƴƿ˦˸Ǆǃ ƗɁ̇˯ǃå ǊǆāƓǀǆ ñƓʾ
)ρψστȢφω ɱȢÍˤ ˸˶˯ǃ Ɨƪåïí ˖˲ ǃå å˘ǋ ǑƼ ˤƙā .(  ƓǌǈǕ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå Ɨǆ˦ˢ˹ǆ

 èå˗ƶ˸ǃå Ɇƶ˱ǃ Ɨ ƑƓ ˸ Ḫā˙ǌḧǃå óå˦˳ǃå þ˗˳˯˴ƙ Ǒ˯ǃåā ɆǂƉ˯ǃå ˥ǆ ƗȻƓ˸˲Ǆǃ ƗǃƓƶƼ Ɨ ˹ǀƙ ˙ˮ˯ƶƙ
 (í˦ǈǕå) Ɨ Ǆ˳Ǆǃ ˔ǃƓ˴ǃå ˔ˠǀǃå ˦ǋ ˙ƤǕå ú̇ ˠǃåā (í˦ƛƓǂ) ˔ƞ˦˸ǃå ˔ˠǀǃå Ɠǌ˯ǒƓ˸ơ íå̇ ˸ǃå

˴ƙ ɊǄ˴˸ǃå ïƓ ˯ǃå Ɨǀɂ̇ ˟ þå˗˳˯ƪƓȺ Ɨǆ˦ˢ˹˸Ǆǃ Ɨ˸ ʾ ǏǄƵá ˕ǈƓḪ ˖˻ơ) ɏāƓV0.792- (
) ɏāƓ˴ƙ Ɨ˲˷˯ǃå èíå˦ǈá ɖɂ̇˟ þå̠˳ ƪ˯ƓȺ Ɨ˸  ʾǏǄƵá xǃ̆ḪāV0.963- ýǚƤ ˥ǆā (

 Ɇ˻Ǆǀ˯ǃå ǑƼ ̞ ǋ˸Ɠƪ Ǒ˯ǃå û̇ ǃɣå ʕǋá Ɏ̠ơá Ǒǋ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ÿá ̠ƞā ̟ ǃ˲å å̆ǋ ƝƑƓ˯ǈ
 .Ɨ ʸƓ˹˶ǃå èƉ˵˹˸ǃå ǑƼ ɆǂƉ˯ǃå ý˗ƶǆ ˥ǆ 
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 ƕ ˲ Ə˗ǁä çƑ˶ǂḥǁä Üí˦ǈá Üí˦ƛƓḪ ÜƗ ˲˷˯ǃå èåí˦ǈá ÜƗɁ̇ ˯ǃå Ǌ ǆāƓǀǆ ÜƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå :
   .ɊǄ˴˸ǃå ïƓ ˯ǃå 

ABSTRACT:  

This research aims to design a cathodic protection system using the 

impressed current method and the sacrifice anode method. The 

purpose of this research is to study the effect of corrosion in 

industrial facilities as one of the problems that many industrial 

facilities are exposed to and suffer from losses and damages due to 

corrosion. Also, in this research, a description of the process through 

which corrosion occurs, as it is considered a natural process that 

occurs in the environment. This research presents the calculation of 

the annual erosion rate, whose value was equal to (2.46312 MPY) 

as well as, the measurement of soil resistance for the site in which 

this study was carried out, where its value was equal to 

(1834.69ɋ.m). In this research, the cathodic protection system was 

designed using the direct current method and the sacrifice anodes 

method because it is an effective corrosion protection technology 

that uses the electrochemical properties to make the equipment to be 

protected the positive electrode (cathode) and the other end is the 

negative electrode of the cell (anode), where the highest value of the 

system was using the applied impressed current method equals (-

0.792)  as well as the highest value using the sacrificial anodes 

method equals (-0.963). Through this research, it was found that 

cathodic protection is one of the methods that contributed to 

reducing the corrosion rate. 

 
1: ƕǄ˕øøøƾøøøø˶ǁä. 
 Ąå̇sǈ  Ɇǀǈ ˔˻ƕƓǈáā Ɨɂ̇ ˲ ǃåā Ɨɂ̇ ˮǃå Ɇǀ˹ǃå ɊƑƓƪā Ɠǌ˹ǆ Ɨ ƪ˗˹ǌǃå èƓǀ ˮˠ˯ǃå ǑƼ îǙ˦ ƽǃå Ɨ ˸ǋǕ

 å˘ǃ ɉƓƪāǕå ˤˢƶǆ ǑƼ ɆǂƉ˯Ǆǃ Ɨƽ ʹ˷ǃå Ǌ˯ǆāƓǀǆ ˔ˮ˴Ɂā ï˦˴˱ǃåā èƓȻƓ˹ˮǃå ɆǂƓ āˀ ýā˙˯ˮǃå
 ˗ƶƙ ā Ǌ˹ǆ ƗȻƓ˸˲ǃå ƗƽǄḪ æƓ˴ơā ɆǂƉ˯Ǆǃ Ǌ˯ǆāƓǀǆ Ɨƪïå˗ƕ Ɨ ˰˲ ǃå èƓǀǄ˲ǃå ˥ǆ ˗ǒ˗ƶǃå ˕˸˯ǋá

˯ǃå ç̇ ǋƓˡ  ƓǌǈƎƼ ÿƓ˹ƶǃå Ɠǌǃ ü̇ ƙ Ɠǆ åîɀā ÿíƓƶ˸ǃå Ɠǌǃ ô̇ ƶ˯ƙ Ǒ˯ǃå ˙ǋå˦ˢǃå ˙ˠƤá ˥ǆ ɆǂƉ
 üǚǌ˯ƪåā èå˗ƶ˸ǃå ɆǂƉƙ Ɨ˱ ˯ǈ Ǒ˹˟˦ǃå íƓ˶˯ƿǙå ǑƼ ç̇ ˻ˮḪ éïå˦Ḫ Ǐǃã ɏí˓˯ƪ ˗˻ǂƋ˯ǃƓȺ
 ƗǂƓ˯ƽǃå ç̇ ǋƓˢǃå ǉ˘ǋ éā˗ơ ƴ˹ǆ ǑƼ Ɨƶ ˯˸ǃå ç̇ ˻˰ḧǃå èåßå̇ ƞǗå ˤƹïā ˕ƿ˦ǃå ï˗ǋā èƓƿƓˠǃå
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ƑƓ˴˳ǃå ÿƎƼ Ɠǌ˹ǆ ˗˲ǃå āá ƗƵƓ˹Ʈ ǑƼ ƗƽǄḪ ˙˰ǂǕå ɆǆƓƶǃå ˦ǋ ɆǂƉ˯ǃå .ƗǄƑƓǋ Ɠǌ˹Ƶ Ɨ˸ƞƓ˹ǃå ˙
 éíå˦˲ǃå ǑƼ Ǒ˴ Ƒ̇ǃå ̝ˮ˴ǃå ˦ǋ ÿ˦ɜȻ Ɠǆ ĄƓǃƓƹā èƓƵƓ˹˶ ǃå ǑƿƓȺ xǃ̆Ḫā ðƓƺǃåā Ɋƽ˹ǃå
 Ɨƿ˗ƕ ɆǂƉ˯ǃå èǙ˗ƶǆ ǑƼ ˤɜ˲˯ǃåā Ɨ ʾå̇ ˸ǃåā èƓƵƓ˹˶ǃå ǉ˘ǋ ǑƼ Ɨ˱ǆ̇ ˮǆ ˙˻ƺǃå èƓƽƿ˦˯ǃåā

íƓ˱Ȼɀā éíå˦˲ǃå ˥ǆ ˙˻˰ḧǃå èƓƵƓ˹˶ǃå Ɠǌˮ˹˱Ȼ ǈƓ˶ ǃå ƗƽǄḪ ɆǄǀȻ Ɨ˲˲˶ ǃå ƗȻƓ˸˲ǃå û̇˟ Ɨ
 Ɇ˻ˠɂā èƓƵƓ˹˶ǃå ǉ˘ǋ ǑƼ ç̇ ƬƓ ǆ ˙˻ƹ ā ç̇ ƬƓ ˸ǃå ˙ƑƓ˴˳ǃå ˣǃ˘Ḫā ǏǈíǕå ˗˲ǃå Ǐǃã Ɨɂïā˗ǃå
 èåïƓ ˴ǃåā ˥ƽ˴ǃå ƗƵƓ˹Ʈā ï˦˴˱ǃåā ƗȻ˗ǒ˗˲ǃå ˣɜ˴ǃå ɉ˦ˠƤā Ü Ɨ ʸƓ˹˶ǃå èå˗ƶ˸ǃå ˙˸Ƶ

ýā̠ǃå ǉ̆ǋ íƓ˶ ƿ˯å ˥˴ ˲˯ǃ ʕǌǆ ĄåïƓ˸˰ƪ˯å ̇ˮ ƶ˯ƙā çƓ˲ǃå ǑơƓ˹ǆ ɆḪā [6]. 
2.ƕȹìˤƙƑḥǁä ƕȹƑ˶˰ǁä ƕ˞ƨäˤƓ ɄǀƇ˭ǁä Ǐƺ ˢɚ˰˭ǁä 

 Ɨǈ̠ƶ˸ǃå èƉ˵˹ Ǆ˸ǃ ɆǂƉ˯ǃå ý̠ƶǆ ˥ǆ ̠˲ ǃå āá ̋ Ǆ˳˯Ǆǃ û̇ ǃɣå ʕǋá ̠ơá ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå
 Ǒ˯ǃå ƗǆƓǌǃå ƗȻíƓ˶ ƿ˯Ǚå û̇ ǃɣå ̠ơá ǑǃƓ˯ǃƓȺ Ǒǋā ƗǈƓƪ̇ ǃ˳å èƓ˻Ḫ̇˯ǃåā Ɨy Ɠ˹˶ ǃå èå̠ơ˦ǃåā

 Üýå˗ˮ˯ƪǙåā ýǚơǗåā ƗǈƓ ˶ǃå ˃ ǃƓḧƙ ˥ǆ ˗˲ƙ ˝Ƥïá íå˦ǆ þå˗˳˯ƪƓȺ Ɠ˷Ȼá Ơ˸˴ƙā
 .èƓƪƓƪǕå ƗƽǄḪ ˥ǆ ˗˲Ȼ Ɠ˸ǆ ƗǂƓ˸ƪ Ɇƿá èƓ ˻Ḫ̇ ƙ þå˗˳˯ƪå ˥ɜ˸Ȼ Ɠ˸Ḫ . ˗˻˻˵˯ǃåā ßƓ˵ǈǘǃ

) ɆǂƉ˯ǃå Ɨ˲ƼƓɜ˸ǃ Ɨǀɂ̇ ˟ Ǒǋ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ˙ˮ˯ƶƙ āCorrosion Inhibitor ˥ǆ Ǐǋā (
) ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ú̠ǌƙā ýƓǂǕå Ɋƪ˦ǃå ̠ǌƞ ̇˻˻ƺƙ û̇˟Cathodic Protection (

 ˣǃ˘Ɂā í˦ƛƓḪ Ǐǃã Ǌ˯ǒƓ˸ơ íå̇ ˸ǃå Ơˠ˴ǃå Ɇɂ˦˲ƙ Ǐǃã ú˗ǌƙ Ǒ˯ǃåā Ɨ ƑƓɁ̇ ǌḪ ç̇ Ƒåí ˥ɂ˦ḧƙ  Ǐǃã
æƓ˴˯ǂå ƴưā ǑƼ ÿ˦ɜȻ   ɊǄ˴˸ǃå ïƓ ˯ǃå ˙ˮ˯ƶƙā èƓǈā˙˯ḧǃã ˗ǀƼ ˛ ǃā Ɠ˸Ƒåí èƓǈā˙˯ḧǃã

)Impressed Current)  Ɨ˲˷Ĉ˸ǃå èåí˦ǈǕåā (Sacrificial Anodes ˥˻˯ǀɂ̇ ˠǃå Ɠ˸ǋ (
 Ɇ˸Ƶā ƴ ƙá ˥ǆ ýāá Ɨ ɜɂ̇ ǆǕå ç˗˲˯˸ǃå èƓȻǙ˦ ǃå ˙ˮ˯ƶƙ . ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ǑƼ ˥˻˯˻ƪƓƪǕå
 ƗȻƓ˸˲ǃ Ɨ ƪƓƪǕå Ɨǀɂ̇ ˠǃå Ǒǋ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ˙ˮ˯ƶƙā ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå þƓˢǈ ˙ɂ˦ˠƙ ǏǄƵ
˕˲ƙ ÿ˦Ƽ̠ǆ āá ßƓ˸ǃå ǑƼ ï˦˸ƺǆ ÿ̠ƶǆ ˦ǋā ƴưā  ɏá ǑƼ ɆǂƉ˯ǃå ˥ǆ Ǒǈ̠ƶǆ Ƌ˵˹ǆ ɏá 

 ɏ̇Ƥá èå̠ƶǆ ɏá ǑǄƵ ̞ ˮ˰ǆ āá ƗǈƓƪ̇Ƥ ǑƼ ̞ ˮ˰ǆ āá ôïǕåEmbedded in 
Concrete) .ǑƑå˦ǌǃå ɆǂƉ˯ǃå ˥ǆ ƗȻƓ˸˲ǃå ǑƼ Ɠǌǆ˗˳˯ƪá ˤ˯ǒ Ǚ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ˥ḧǃā (

 þƓƵ ǑƼå˗ɂ̇ ƽ˸ǋ ˙˻˴ǃå Ɇˮƿ ˥ǆ ÿƓḪ Ɨǀɂ̇ ˠǃå ǉ˘ǌǃ þå˗˳˯ƪå ýāá ÿá1820 ýƓ˸ƶ˯ƪå ˤƙā Ü þ
˻ƪ˦Ḫ Ɨ ḧǄ˸ǃå Ɨɂ̇ ˲ ǃå Ɇˮƿ ˥ǆ Ǌ˯ǀɂ̇ ˟ǃå Ɨɂ̇ ˲ ǃå ˥ƽ˴ǃå ǑƼ ɆǂƉ˯ǃå ǏǄƵ ç̇ ˠ ˴Ǆǃ ƗǄ .Ɨ ǈƓˠɂ̇ ˮ

 Ü Ɨɂ̇ ˲ ǃå èƓɂāƓ˲ǃå Ɨ ˠƺƙ ǑƼ ƗǄ˸ƶ˯˴˸ǃå Ɨ ƪƓ˲˹ǃå Ɨ ˠƹǕå ɆǂƉƙ ˥Ƶ Ǒ˶ǀ˯ǃå ýǚƤ ˥ǆ
 ˥ǆ ƗǄ˻Ǆƿ èƓ ˸Ḫ ƴưā ýǚƤ ˥ǆ ˙˲ ǃå ǉƓ ǆ ǑƼ ñƓ˲˹ǃå Ɍƽơ ÿƓɜǆǗƓȺ ÿá ƐƼåí ˗ƞā ˗ƿā
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 ĄƓȻí˦ƛƓḪ Ǒ˸ ǆ˲ Ơ˶ ƪ ñƓ˲˹ǃå ÿá ɏá ˥Ʈ˻ïƓ˳ǃå āá ̠ǒ̠˲ǃå  ǉ˘ǋ ˥Ƶ ǑǄ˳˯ǃå ˤƙ ˥ḧǃā
 ˔ˮ˴Ⱥ ˥ƽ˴Ǆǃ ǑƕƓ ˴ǈǙå Ɇɜ˵ǃå ˙˻˻ƺƙ Ǐǃã Ɏíá Ɠ˸ǆ ñƓ˲˹ǃå óå˦Ƥ ˙ƛƋƙ ˔ˮ˴Ⱥ Ɨǀɂ̇ ˠǃå

 Ɨɂ̇ ˲ ǃå èƓ˹ƑƓḧǄǃ Ɠǌƶ˸ƞ[4] ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ýƓ˱ǆ ǑƼ Ɇ˶ơ ɏ˘ǃå ƴɂ̇ ˴ǃå ï˦ˠ˯ǃå ˥ḧǃā .
 þƓƵ ǑƼ ÿƓǂ1945ǚ˯˯ǃ Ɨǀɂ̇ ˠǃå ǉ˘ǋ ˕˸˸Ʈ ˗ƿā Ü Ɨ ɜɂ̇ ǆǕå ç˗˲˯˸ǃå èƓȻǙ˦ ǃå ǑƼ þß þ

 Ü ç̇ ˯ƽǃå ˣǄƙ ǑƼ ƴɂ̇ ƪ ï˦ˠƙ ǑƼ ˕ǈƓḪ Ǒ˯ǃå Ǒƶ ˮˠǃå ðƓƺǃåā Ɋƽ˹ǃå ƗƵƓ˹Ʈ èƓ Ǆˠ˯ǆ ƴǆ
 ˖˻ơ .Ɨǈ˦Ƽ˗˸ǃå ˔˻ƕƓǈǕå ǑƼ Ɨǀ ïʾ ƗȻîǙ˦ Ƽ ˔˻ƕƓǈá þå˗˳˯ƪå ƓȻå̊ ǆ ˥ǆ çíƓƽ˯ƪǙå ˤƙ ˗ƿā
 þƓƤ Ɋƽǈ ˥ǆ ÿ˦Ɂ̇Ḫāï̠˻ǌǃå ƴǆ ɆǆƓƶ˯ƙ Ǒ˯ǃå ̝ ƕ˻ƓǈǕå ɉ˦ Ƥɣ ɆǂƉƙ ǏǄƵ ç̇ɣ Ǆ˴ǃ Ɇ˸ƶ˯ƪá

Ɨ ˠƽǈ èƓ˱˯˹ǆā ðƓƹā ˔˻ƕƓǈǕå ɉ˦ˠƤ ɆǂƉƙ ǏǄƵ ç̇ ˠ ˴Ǆǃ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ˕ǀ ˟ ˖˻ơ Ü
 Ɨǈ˦Ƽ˗˸ǃå ƗȻîǙ˦ ƽǃå[3] Ɨɜ ˸˴ǃå ˙ǋ̊ ǃå ˗ǒ˗ơ ˔˻ƕƓǈá þ˗˳˯˴ƙ ˕ǈƓḪ ç˗˲˯˸ǃå ƗḧǄ˸˸ǃå ǑƼā  .

 ǉ̆ǋ þå̠˳ ƪ˯å íåð ̠ƿā Ü ǑưƓ˸ǃå ÿ̇ǀǃå ˥ǆ èƓ˹˴˻ ˸˳ǃå ǑƼ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå þå̠˳ ƪ˯å ˥˻ ǃ˲
 ˙ǋƓȺ ëƓ˱ǈ ˥ǆ Ǌ˯ƿǙ Ɠ˸ǃ Ɨǀɂ̇ ˠǃå þƓƵ ǑƼ1952 Ǒǃå˦ơ ƗȻƓ˸˲ǃ þ1000  èƓɜ Ƭ ˥ǆ Ɇ˻ǆ

 çï˦˸ƺ˸ǃåā Ɨǈ˦Ƽ˗˸ǃå ˔˻ƕƓǈǖǃ ƴƪåā ûƓˠǈ ǏǄƵ þ˗˳˯˴ƙ ǑǌƼ ÿǓå Ɠǆá Ü í˦ƿ˦ǃå ˔˻ƕƓǈá
 ɆǂƉ˯ǃå ǏǄƵ ç̇ ˠ ˴Ǆǃ[2,3] êƓ˯ǈǗ çï˦ƼƓ˹ǃå Ɇǀơ ǑƼ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲Ǆǃ þå˗˳˯ƪå ýāá ÿƓḪ .

 þƓƵ Ǒˮ˻Ǆǃå æ˦˹˱ǃå ǑƼ þƓ˳ǃå Ɋƽ˹ǃå1988ú˗ǌǃå ÿƓḪā Ü þ  Ɨǆ˦ˢ˹˸ǃå ǉ˘ǋ þå˗˳˯ƪå ˥ǆ
 æ˦Ǆˠ˸ǃå ïƓȺǓå í˗Ƶ ÿƓḪā Ü Ɨ ˠƽ˹ǃå ïƓȺǓå ɆƤåí çí˦ƞ˦˸ǃå ˔˻ƕƓǈǕå úǚƹ ƗȻƓ˸ơ ˦ǋ

 Ɠǌ˯ǒƓ˸ơ250  ˤƙā . ǉƓ ˸ǃå ɉ˦ˠƤā Ü èƓǈå̊ ˳ǃå ÿƓƶ ʾā  ðƓƺǃåā Ɋƽ˹ǃå ɉ˦ˠƤ ƗȻƓ˸ơā ˙˭ƕ
 þƓƵ ǑƼ ÷ā˙˵˸ǃå ˥ǆ ßƓǌ˯ǈǙå1990 ǑǃƓ˲ǃå ˕ƿ˦ǃå Ǐ˯ơ Ɇ˸ƶƙ Ɨǆ˦ˢ˹˸ǃå ǉ˘ǋā þ[3,4] . 

3ƕȹìˤƙƑḥǁä ƕȹƑ˶˰ǁä ãìƑ Ǆ. 
 ÿ˦ḧ˯ǃ Ɨ˱ ǈ˯ á̠ˮǒ Ǐ˯ơ ̇˲ ǃå ǑƼ ̇˸ƺȻ āá ôïǕå ̞ ƙ˲ Ɋƽǈ āá ðƓƹ æ˦ ǈˮá ̇˸ƺȻ ÿá Ɠǆ
 ˗˹Ƶ èƓǈā˙˯ḧǃã ÿ˗ƶ˸ǃå Ơˠƪ ˗ǀƽȻ ˖˻ơ æ˦ˮǈǕå ý˦˟ Ɏ˗ǆ ǏǄƵ ƗȻí˦ƛƓḪā ƗȻí˦ǈá ɖ˟Ɠ˹ǆ
ɂā ƗȻí˦ƛƓḧǃå ɖ˟Ɠ˹ǆ ˗˹Ƶ ˥˻˱˴ǂǕå āá ˥˻ƞāï˗˻ǌǃå Ɨˠƪå˦ƕ ˣǄǌ˯˴ƙā ƗȻí˦ǈǕå ɖ˟Ɠ˹ǆ˹ Ɲ˯

 Ơˠƪ ǏǄƵ ç˗ƞå˦˯˸ǃå ƗȻí˦ƛƓḧǃå èƓơƓ˴˸ǃåā ƗȻí˦ǈǕå èƓơƓ˴˸ǃå ˥˻ƕ èåïƓ ƙ ïā˙ǆ ˣǃî ˥Ƶ
 ĄƓȻí̇˟ ɆǂƉ˯ǃå èǙ̠ƶǆ Ɋƙ̇ƙ ̟ ơ˻ ƗƑƓ˸Ḫā̇ǌḧǃå ƗǄ˳ǃƓȺ Ǌǌ˻ˮƬ ƗǄƤ xǃî ÿ˦ɜǆ èƓ˻Ḫ̇˯ǃå
 ÿíƓƶ˸ǃå èå˗˻˴Ḫāá Ɨ ǄƮǕå ƓǌƙƓǆƓƤ ˥ǆ ˝Ǆ˳˯˴ƙ ÿíƓƶ˸ǃå ÿáā .ïƓ ˯ǃå å˘ǋ çíƓɂð ƴǆ

)Metal Oxides Ɨ ǄƮǕå Ɠǌ˯ǃƓơ Ǐǃã  çí˦ƶǄǃ Ǒƶ ˮˠǃå Ɇ˻˸ǃå Ɠǌǒ˗ǃā Ü ç̇ ˲ǃå ïā˘˱ǃå āá (
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˦ǋ Ǌǃ ýƓ˰ǆ û˗Ʈáā ɆǂƉ˯ǃƓȺ ˙ǆǕå å˘ǋ Ǐ˸˴ɂā .ßƓ˸ǃåā ˥˻˱˴ǂǕå ɆƶƽȺ Ǚ˦ ƽǃå ɆǂƉƙ å˘ɜǋā .î
 ˗ƿ í˦ƛƓḧǃåā í˦ǈǕå ÿƎƼ ɆǂƉ˯ǃå ˗˹Ƶā .í˦ƛƓḧǃå ǏǄƵ ˛ ǃā í˦ǈǕå ǏǄƵ Ɇ˶˲Ȼ ɆƵƓƽ˯ǃå ÿƎƼ

˻ƽǄ˯˳ǆ ˥˻ǈ˗ƶǆ ǏǄƵ ÿƓǈ˦ɜȻ ̠ƿ āá Ü ̊Ǆƽǃå ǑƑƓ˹ƛ ĄƓƞāí̊ǆ Ɠǈ˦ɜǃ Ɠ˸ǌ˷ƶƕ ˥ Ǆ˻˶ ǆ˯ Ü ˥
 ̠ǌ˱ǃå û̇Ƽ ǑƼ û̇ƽǃåā ɆǂƉ˯ǃå ƗǄ˸Ƶ ̝ˮ˴Ȼ Ɠǆ ÿã .ÿ̠ƶ˸ǃå Ơɣƪ ǏǄƵ Ąå̠ƞ ˥˻ ɂˮ̇ƿ ÿƓǈ˦ɜȻ
 ƗƽǄ˯˳ǆ ɉƓǀǈ ǏǄƵ ÿ˗ƶ˸ǃå ƗǃƓơ ǏǄƵ èå̇ ˻ƺ˯ǃåā  ÿ˗ƶ˸ǃå Ɨ ƑƓ˹ƛ èƓƞāí̊ ˸ǃå ǑƼ ǑƑƓɁ̇ ǌḧǃå

 ̊˻Ḫ̇ƙ û̇Ƽ Ɇ˰ǆ Ɨɣ ˲˸ǃå èå̇˻ƺ˯ǃåā Ơɣ ǃ˴å ǏǄƵå ɖ˟Ɠ˹˸ǃƓƼ Ơˠ˴ǃå ǏǄƵ ˥˻˱˴ḪāǕå Ǒ˯ǃ
 ̊˻Ḫ̇ƙ Ɠǌ˻Ƽ ÿ˦ɜȻ Ǒ˯ǃå ɖ˟ Ɠ˹˸ǃå Ɠǆá Ü í˦ƛƓḧǃå Ơ˶ ƙ ˥˻˱˴ ḪāǕå ̊ Ḫ˻̇ƙ  Ɠǌ˻Ƽ ̠ɂ̊ǒ
 Ǐǃã ǑƞïƓƤ í˦ǈá ɊɁï ˦ǋ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå á̠ˮǆ ÿã .í˦ǈǕå Ơ˶ ƪ Ąǚ˻Ǆƿ ˥˻˱˴ ḪāǕå

ǆƓḧǃƓȺ í˦ƛƓḪ ÿ˗ƶ˸ǃå ƗơƓ˴ǆ Ɇƶ˱ǃ ǑƑƓɁ̇ ǌḧǃå ïƓ ˯ǃå ïā˙ǆā Ǌ˯ǒƓ˸˲ǃ ÿ˗ƶ˸ǃåǃƓɁā Ɇ þ˗Ƶ ǑǃƓ˯
 ÿ˦ɜȻ ̠ƿ ǑƞïƓ˳ǃå í˦ǈǕå ÿã .ǊǄǂƉƙGalvanic Anode) ǑƑƓɁ̇ǌḧǃå ïƓ˯ǃå ÿ˦ɜȻ ̟ ơ˻ (

 Ąå̇ƛƋ˯ǆ ïƓ˯ǃå ÿ˦ɜȻ ̟ ơ˻ ǑǃƓ˲ǃå í˦ǈǕå ̇ƛƋ˯ǒ āá ˥˻ǈ̠ƶ˸ǃå ˥˻ƕ ǑƑƓɁ̇ǌḧǃå ̠ǌ˱ǃå û̇ƽǃ Ɨ˱ ǈ˯
ïƓ ƙ ï˗˶ǆ ˥ǆ[9]  ) Ɇɜ˵ǃå ýǚƤ ˥ǆā1.ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ɍíƓ ǆ Ơư˦ǒ ( 

 
) ɆɜƬ1ǆ ( ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ɍíƓ 

 
4  : ƕȹìˤƙƑḥǁä ƕȹƑ˶˰ǁä Ɉƾǆ ˕ǊƜ ðƑ ʼ . 

 ɆǂƉ˯ǃå ̇ƛ˻Ƌƙ ǑƼ ßå˦ƪ Ąå̠ƞ ʕǌǆ Ɠǌƕ Ɨɣ ˲˸ǃå ƗɁ̇˯ǃåā ɉ˦ˠ˳ǃå ˥ƕ˻ ̠ǌ˱ǃå û̇Ƽ ñƓʾ ÿã
 ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå Ɏ˦˯˴ǆ ǑƼ āá Ɋ˳ǃå ǏǄƵ[1,2] . 
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5  : ƕȹìʕƙƑḥǁä ƕȹƑ˶˰ǁä Ɉƾǆ ̞ǊƜ ú̠ƺ ðƑ̓ æ̆ǊƜà . 
1 .ƕ ʻ˴˷ǁä ƕ ǂ˱ǁä ) ñƓ˲˹ǃå ˥ǆ ˔ˠƿ ˥Ƶ çïƓ ʸ ǑǋCopper Pole ǑƼ ï˦˸ƺǆ (

) ǑƪƓ ʾ ˔ˠǀḪ þ˗˳˯˴ƙā ñƓ˲˹ǃå èƓ˯ɂ̇ ˮǂReference Pole ƗȻƓ˸˲ǃå çßå̇ ƿ Ɇ˻˱˴˯ǃ (
) ɆɜƬā ƗȻí˦ƛƓḧǃå2.Ɨ ʽ˶˹ǃå Ɨ Ǆ˳ǃå Ơư˦ǒ ( 

2 .˗˭˹˶˭ǁˤƻǁä  ˥ɜ˸Ȼ Ǒ˯ǃåā ðƓǌ˱Ǆǃ ƗǄƤå̠ǃå ƗǆāƓǀ˸ǃå ̇ˮḧǃ Ąå̇sǈ  ̇˯˻˸˯ǃ˦ƽǃå ðƓǌƞ þ̠˳ ˯˴Ȼ
 ǏƼǚƙ ÿá Ɋ˳ǃå ) Ɨ ƞïƓ˳ǃå ç̇ Ƒå˗ǃå ƗǆāƓǀǆ ǑƼ ïƓ ˯ǃå ˗ǀƼ Ɨ˱ ˯ǈ ðƓǌ˱ǃå çßå̇ ƿ ǑƼ ƋˠƤ ɏá

Ĳ  Ɇ˻Ʈ˦˯ǃå üǚƪáĲ  ƗɁ̇ ˯ǃåĲ   Ɋ˳Ǆǃ ǑǄƶƽǃå ̠ǌ˱ǃå Ǒǋ ðƓǌ˱ǃå çßå̇ƿ ÿ˦ḧƙ xǃ̆Ɂā ( ƗǄ˳ǃå
) ɆɜƬā3 (˙˯˻˸˯ǃ˦ƽǃå) èåßå̇ ǀǄǃ þ˗˳˯˴˸ǃå ðƓǌƞ Ơư˦ǒ ([1,2]. 

 

 
) ɆɜƬ2) ɆɜƬ                Ɨ ʽ˶˹ǃå Ɨ Ǆ˳ǃå Ơư˦ǒ (3 èåßå̇ ǀǄǃ þ˗˳˯˴˸ǃå ðƓǌƞ Ơư˦ǒ ( 

 
1.5   : ̞Ǌ˯ǁä ú̠ƺ çƑƨƑ̓ Þä̠Ɯâ ƕ̒ Ḩ . 

 ƗǄ˳ǃåā "̇˯˻˸˯ǃ˦ƽǃå" ̠ǌ˱ǃå û̇Ƽ ñƓʾ ðƓǌƞ Ɇ˻Ʈ˦ ƕ˯ ƗɁ̇˯ǃåā Ɋ˳ǃå ˥˻ƕ ̠ǌ˱ǃå û̇Ƽ ñƓʾ ʕ˯ǒ
ǄƵ çßå̇ǀǃå ̇ǀ˯˴ƙ Ǐ˯ơ ç̇˯ƽǃ ðƓǌ˱ǃå ü̇ǒ˯ ā ɏðå˦˯ǃå ǏǄƵ) ɆɜƬā ðƓǌ˱ǃå ƗƬƓƬ Ǐ4 (

 ñƓ ʿǃå Ɨ Ǆ˸Ƶ ßå̇ ƞã Ɨ ʽ Ḫ Ơư˦ǒ[9,8]. 
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) ɆɜƬ4 ̠ǌ˱ǃå û̇Ƽ ñƓʾ ßå̇ƞã Ɨ̔Ḫ Ơư˦ǒ ( 

 
2.5 : ƕȹìʕƙƑḥǁä ƕȹƑ˶˰ǂǁ  ̞Ǌ˯ǁä ú̠ƺ ðƑ̓ çǗǗì . 

 .ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ǑƼ çïƓ˯˳ ǃ˸å ƗƽǄ˯˳ ǃ˸å íå˦˸Ǆǃ ̠ǌ˱ǃå û̇ƽǃ ƗǄƶƽǃå ʕ ǃʿå Ơư˦ǒ ǑǃƓ˯ǃå ýā̠˱ ǃå 
 

) üĀ˕˯ǁä1( ǈ˭ǐƑ˶Ɵ ìä̠ ˶ǁä ˢ˲˯ǁä ùǘ˭ƢƑȸ ðƑ ʽǁä ˕ǊƜ ùǘ˭Ƣä ƞƮˤǐ :[8]   
Potential (Cu/CuSo4) Metal 

- 850 mV Steel 
- 950 mV Steel (Sulphate reducing bacteria)  

- 500 mV to - 650 mV Copper alloys  
- 600 mV Lead  

- 950 mV to - 1200 mV  Aluuminium  
 
6 çƑƻƬäˤ˶ǁäĀ ìäˤ˶ǁä.: Ʉ˶ƴǁä ƕƾɀ˗˝Ā 

1. : ɄǀƇ˭ǁä ü˕ƴǄ ðƑ ʼ ˥˻ƶǆ  (ÿ˦Ɂ˦ḧǃå) Ɨ˹˻Ƶ þå̠˳ ƪ˯å ʕ˯ǒ ɆǂƉ˯ǃå ý̠ƶǆ æƓ˴˲ ǃ
 û̇ˮ˟) Ɋƽ˹Ǆǃ ǑɁ̇ƶǃå ƝǄ˳ǃå ƗḪ̇Ƭ ˥ǆ Ɠǌ˻ǄƵ ý˦˶ ǃ˲å ʕƙ îǙ˦ƽǃå ˥ǆ Ɨ˲ Ʈ̔ ˥ǆ

- ) ýā˗˱ǃåā (Ɠ ˮ˻ǃ2 ƗǄ˸Ƶ ʕ˯ƙā (ÿ˦Ɂ˦ḧǃå) Ɨ˹˻ƶǃå èƓƽƮå˦ǆā ÷˦ǈ Ơư˦ǒ (
 èå˦ˠ˳ǃå ÷Ɠ ƙƋȺ ɆǂƉ˯ǃå ý˗ƶǆ æƓ˴ơ:Ɨ ǃƓ˯ǃå 
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) üĀ˕˯ǁä2(þʕȿʕḥǁä) ƕ˷˹ƴǁä çƑƻƬäʕǄ ƞƮʕǐ : ( 
îǙ˦ ƽǃå ÷˦ ǈ CARBON STEEL 

Ɨ˹˻ƶǃå Ɇ˴Ǆ˴ƙ ˤƿï FA140 
Ɨ˹˻ƶǃå ˚ǆï 5LX65 
 Ɨ˹˻ƶǃå ÿðāὡ ςςȢωσςτ Ç 

Ɨ˹˻ƶǃå èƓƽƮå˦ǆ σ ρ ρȾρφͼ 
1.  ƓǌǀǄƶƙ ô ƺ̇ǃ Ɠǌˮǈå˦ƞ ̠ơá ˥ǆ æ˦ǀ˰˸ǃå îǙ˦ƽǃå ˥ǆ Ɨ˲ Ʈ̔ ˥Ƶ çïƓy ˦ǋ ÿ˦Ɂ˦ḧǃå

 Ɠǌƶưā Ɇˮƿ) ˤƿï ɆɜƬ ǑƼ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ ɆǂƉ˯ǃå Ɋƪā ǑƼ5.( 
 

 
) ɆɜƬ5 Ɠǌ˻Ƽ ɆǂƉ˯ǃå ý˗ƶǆ æƓ˴ơ íå̇ ˸ǃå Ɨ˹˻ƶǃå Ơư˦ǒ ( 

 
2.  ÿð˦ǃå ÿƓḪā Ǌƙ̇ǒƓƶǆ ̞ ƙ˸ā ñƓ˴ơ Ǒǈā̇˯ḧǃã ÿå̊˻ǆ Ɨɣƪå˦ƕ Ɨ˹˻ƶǃå ÿðā ʕƙ(ύ

ςςȢωσςτ Ὣ .ýƓǂǙà Ɋƪā ǑƼ Ǌƶưā ˤƙ ˣǃî ˗ƶɁā 
3. Ɠ ǆ ˔˲˴ǃ Ǒ˴ Ƒ̇ ǃå ô˦˲ǃå ˦ǋā ɆǂƉ˯ǃå Ɋƪā ïƓ ˯Ƥå ˤƙ Ɨˠ˲ǆ ǑƼ ˙˲ ǃå ǉ

 ç̇˯Ƽ ̠ƶɁā ɆǂƉ˯ǃå Ɋƪā ǑƼ ƓǌǄǆƓɜȺ Ɨ˹˻ƶǃå ̞ƶưāā  û̇ˮ˟ /̇˲ ǃå ǉƓǆ ƗǄ˲ƙ
 Ɠǋïå˗ǀǆ Ɨ ˹ǆð20  .ô˦˲ǃå ˥ǆ Ɨ˹˻ƶǃå êå̇ Ƥã ˤƙā þ˦ǒ 
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) ɆɜƬ6 ɆǂƉ˯ǃå Ɋƪā ˥ǆ Ɠǌƞå̇ Ƥã ˗ƶȺ Ɨ˹˻ƶǃå Ơư˦ǒ ( 

 
4.  ý˦Ǆ˲ǆ ǑƼ Ɠǋ̇ ˸ƺȺ ˣǃîā Ɠǌƽ ˢ˹ƙā ƓǌǄ˴ƹ ˤƙ ɆǂƉ˯ǃå Ɋƪā ˥ǆ Ɨ˹˻ƶǃå ê̇ Ƥá ˗ƶȺ

)HCL %20 ç˗˸ǃ (10  ǏǄƵ ɖǃå˦Ƶ āá ˔Ƒå˦Ƭ ɏá ˥ǆ ˝Ǆ˳˯Ǆǃ ˣǃîā ɖƑƓƿí
) ɆɜƬā Ɨ˹˻ƶǃå Ơˠƪ7.ý˦Ǆ˲˸ǃå ɆƤåí Ǐǋā Ɨ˹˻ƶǃå Ơư˦ǒ ( 

 

 
) ɆɜƬ7ý˦Ǆ˲˸ǃå ɆƤåí Ǐǋā Ɨ˹˻ƶǃå Ơư˦ǒ ( 
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5.  ÿð˦ǃå Ɇ˻˱ ƙ˴ ʕƙā ñƓ˴˲ ǃå Ǒǈā̇˯ḧǃǗå ÿå̊˸˻ǃå þå̠˳ ƪ˯ƓȺ Ɏ̇Ƥá ç̇ǆ Ɨ˹˻ƶǃå ÿðā ʕƙ
˗ǒ˗˱ǃå ) ɆɜƬā8.Ǒǈā˙˯ḧǃã ÿå̊ ˻˸ǃå ǏǄƵ Ǒǋā Ɨ˹˻ƶǃå Ơư˦ǒ ( 
  

 
) ɆɜƬ8çí̠˲ ǃ˸å ç̇˯ƽǃå ̠ƶȺ Ɨ˹˻ƶǃå ÿðā ( 

 
6. ) ˤƿï ƗǃíƓƶǆ þå˗˳˯ƪƓȺ ɆǂƉ˯ǃå ý˗ƶǆ æƓ˴ơ ˤƙ1:ǑƙǙƓḪ ( 

)1( #2
× × &

.Ï /Æ $ÁÔÅ
 -09 

 
) üĀ˕˯ǁä3 ɄǀƇ˭ǁä ü˕ƴǄ åƑ˲Ɵ ƑǊǁǘƢ ˣǄ ˢƗ Ǐ˭ǁä ƛƏƑ˭˷ǁä ƞƮˤǐ : ( 

  ˢ ˶˴˭ǁä çƑ ƨƑƨà ɄǄäˤƳ   ƛƏƑ˭˷ǁä ˢ ʼ 
  üĀǓä þïʕǁä╦ )g( 22.932 
  ǏǆƑˮǁä þïʕǁä╦ )g( 22.590 

) ƕ˷˹ƴǁƑȸ òƑ˱ǁä ɄǄƑƴǁä(F 144 
 ) ƕ ˷Ǆ˘ǁä æ̠ ˭ƻǁä ɄǄƑƳDAY ( 20 
  ɄǀƇ˭ǁä ü˕ƴǄ ɄǄƑƳCR  )MPY ( 2.463 

 
 2   ƕȿ̠ ˭ǁä ǈ ǄĀƑƾǄ ðƑ ʼ . 

 xǃ̆Ḫā Ǌ˯ǒƓ˸ơ íå̇˸ǃå æ˦ ǈˮǕå ǊȺ ̇˸Ȼ ɏ̆ǃå Ɋƪ˦ǃå Ɨƶˮ ā˟ Ɨy ǈ˦ ƗƼ̇ƶǆ Ąå̠ƞ ɏïā̇˷ ǃå ˥ǆ
 Ɨư̇Ƶ ɖ˟ Ɠ˹˸ǃå ̇ǂ˰á ̠ǒ̠˲ƙ ǑǃƓ˯ǃƓɁā ǊǆāƓǀǆ ɆƿƋ˺ǄƵ ɏ˦˯˲ƙ Ǒ˯ǃå ɖ˟ Ɠ˹˸ǃå ɏá ƗƼ̇ƶ˸ǃ
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 ñƓ ʿǃā  þí̇ Ǆǃ ƴƿå˦˸ǃå Ɇ˷Ƽá ïƓ ˯Ƥåā Ɨ ƪƓ˹˸ǃå ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ˤ ˸˶ƙ ˤ˯ǒ Ǐ˯ơ .ɆǂƉ˯Ǆǃ
ʸ˦˹ǃå ƗǆāƓǀ˸ǃå Ɨ Ǆ˲ƙ Ɨˠ˲ǆ ǑƼ ÿƓɜ˸ǃå ˗ǒ˗˲ƙ ˤƙā Ü ƗƶɁïǕå íƓƙāǕå Ɨǀɂ̇ ˟ þ˗˳˯˴ǈ ƗɁ̇ ˯Ǆǃ Ɨ

) ɆɜƬā .û̇ˮ˟/̇˲ ǃå ǉƓǆ9 þå˗˳˯ƪƓɁā ƗɁ̇ ˯ǃå Ǌ ǆāƓǀǆ ñƓ ʿǃ þ˗˳˯˴˸ǃå ðƓǌ˱ǃå Ơư˦ǒ (
) ƗǃíƓƶ˸ǃå2.þí̇ ǃå Ɨ Ǆ˸Ƶ Ɠǌ˻Ƽ ˤƙ Ǒ˯ǃå Ɨǀˠ˹˸Ǆǃ ƗɁ̇ ˯ǃå Ǌ ǆāƓǀǆ æƓ˴ơ ˤƙ ( 
)2( ɟ ςʌ Á 2                   

 

 
) ɆɜƬ9ƗɁ̇ ˯ǃå Ǌ ǆāƓǀǆ ñƓ ʿǃ þ˗˳˯˴˸ǃå ðƓǌ˱ǃå Ơư˦ǒ ( 

 
7.  çƑ ƨƑƨàƕȹƑ˶˰ǁä ˢ ˶˴Ɨ  ƕȹìˤƙƑḥǁä 

 Ɇǆå˦ƶǃåā ɉƓǀ˹ǃå ïƓ ˯ƵǙå ˥˻ƶȺ ˘ƤǕå ˔Ǆˠ˯ǒ ƗȻí˦ƛƓḪ ƗȻƓ˸ơ Ɨǆ˦ˢ˹ǆ ˤ ˸˶ƙ ˗˹Ƶ
  Ɨ ˴ Ƒ̇ ǃå[1,2] : 

¶ .Ǌ˯ǒƓ˸ơ æ˦Ǆˠ˸ǃå ÿ˗ƶ˸ǃå ÷˦ ǈ 
¶ . ɆǂƉ˯ǃå ˥ǆ Ǌ˯ǒƓ˸ơ æ˦Ǆˠ˸ǃå ÿ˗ƶ˸Ǆǃ Ɨ ˲ˠ˴ǃå ƗơƓ˴˸ǃå 
¶ .ɆǂƉ˯ǃå Ɋƪā Ɇɜ˵Ȼ ɏ˘ǃå Ɋ ˲˸ǃå āá ƗɁ̇ ˯Ǆǃ Ɨ ʸ˦˹ǃå ƗǆāƓǀ˸ǃå 
¶ .Ǌ˯ǒƓ˸ơ æ˦Ǆˠ˸ǃå Ơˠ˴ǃå Ɨ ˠƺƙ ǑƼ þ˗˳˯˴˸ǃå ˃ Ǆƺ˯ǃå ÷˦ ǈ 
¶  .ïƓ ˯ǃå ƗƼƓ˰ǂ 
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8:Ǐ˰ ć˶˵ǁä ìʕǆǓä ýä̞˱ ƨ˭Ƒȸ ƕȹìʕƙƑḥǁä ƕȹƑ˶˰ǁä s˶˴Ɨ . 
˗ǒ˗˲ǃå ˥ǆ æ˦ˮǈá ˦ǋ Ɠǌ˯ǒƓ˸ơ íå̇ ˸ǃå Ɨ˹˻ƶǃå) ǌ˱ǃå ˥ǆ ǊƿǚƹƎȺ Ɠ˹˸ƿ (Ǒǈ˦Ɂ̇ ḧǃå îǙ˦ ƽǃå˥˻˯ 

 æ˦ˮǈǖǃ ǑƞïƓ˳ǃå Ơˠ˴ǃå ǏǄƵ ˗ǒ˗˲ǃå ˥ǆ ˔˻˷ƿ þƓ˲ǃ ˤ˯ɂā ǑƑƓɁ̇ ǌḧǃå þƓ˲Ǆǃå þå˗˳˯ƪƓȺ
 ǏǄƵ ˗ǒ˗˲ǃå ˥ǆ ˔˻˷ǀȺ ˣǈ̊ ǃå çíƓǆ ˥ǆ ƴ˹˶ǆ í˦ǈá ˕˻ˮ˰ƙ ˤƙ Ɠ˸Ḫ ñƓ ʾ Ɨˠǀ˹Ḫ Ǌǆå˗˳˯ƪǙ

 ú̇ ơ ɆɜƬ(U). 
 
1.8 : åˤˬǆǔǁ ƕ ˰˞˲ǁä ƕƟƑ˲˶ǁä åƑ˲Ɵ 

) ƗǃíƓƶ˸ǃå þå˗˳˯ƪƓȺ æ˦ˮǈǖǃ Ɨ ˲ˠ˴ǃå ƗơƓ˴˸ǃå æƓ˴ơ3.úƓ ǃǕƓȺ Ǌƽ Ǆƺƙ ˤƙā ( 
)3( 3!

ʌ

τ
Ä ς ʌ Ä Ì Í  

 
2.8 : åˤˬǆǗä ˁ ǂƸƗ îƑ Ǌǆà ü˕ƴǄĀ îƑ ˭ǁä ƕƺƑˮḨ åƑ˲Ɵ 

) ƗǃíƓƶ˸ǃå þå˗˳˯ƪƓȺ Ɨ˹˻ƶǃå ƗȻƓ˸˲ǃ æ˦Ǆˠ˸ǃå ˃ Ǆƺ˯ǃåā ïƓ ˯ǃå ƗƼƓ˰Ḫ Ɨ˸ ʾ æƓ˴ơ4. ( 
)4( )Í #Ò3!)                      

 
3.8  : lǆ̆ǁä þïĀ åƑ˲Ɵ 

ǈx̊ǃå ÿðā æƓ˴ơ ) ˤƿï ƗǃíƓƶ˸ǃå þ˗˳˯˴ǈ Ɨ ˲˷ƙ í˦ǈƋḪ þ˗˳˯˴˸ǃå5.( 
)5( 7

) ψχφπ9%!2

5 :
+Ç         

 
9: ƕǄˤˠ˷˶ǁä ˢ ˶˴Ɨ Ǐƺ ƕǄ˕˱˭˲˶ǁä ƕ ǂƴƻǁä ˢ ʽǁä . 
 

) üĀ˕˯ǁä4 ˢ ˶˴˭ǁä Ǐƺ ƕǄ˕˱˭˲˶ǁä ƕ ǂƴƻǁä ˢ ʽǁä ƞƮˤǐ  : ( 
  ˢ ˶˴˭ǁä çä̠ ˹Ƹ˭Ǆ  çä̠ ˹Ƹ˭˶ǁä ˢ ʼ 
) æ˦ˮǈǕå ý˦˟ (L  m1 
) æ˦ˮǈǕå ˙ˠƿd(  m0.0762 

 æ˦ˮǈǖǃ Ɨ ˲ˠ˴ǃå ƗơƓ˴˸ǃå(SA) 0.2485 ά 
) ˃ Ǆƺ˯ǃå ǑƼ ˗ƿƓƽǃåCr( % 30 
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 ˃ Ǆƺ˯ǃå ǑƼ ˗ƿƓƽǃå ǏǄƵ Ɨǃå˗ǃå ïƓ ˯ǃå ƗƼƓ˰ǂI)( 50 mA/ά 
   ) ˤ ˸˶˯Ǆǃ ƗɁ˦Ǆˠ˸ǃå ïƓ ˯ǃå ƗƼƓ˰Ḫ    (Im A 0.00372 

) ǑǄḧǃå ïƓ ˯ǃåὍ( A 0.00372 
Ɨ˹˴ǃå ǑƼ èƓƵƓ˴ǃå í˗Ƶ   hr 8760   
 ˣǈ̊ Ǆǃ ïƓ ˯ǃå Ɨƶƪ(U)  Ah/Kg780 
 ˣǈ̊ ǃå çßƓƽǂ(Z) 90 % 
) Ɨ˹˴ǃƓȺ í˦ǈǕå ˙˸ƵYear( 1 year  
) xǈ̊ǃå ÿðāW( 0.0464 Kg 

10 : ˡǆ˘ǁä ˣǄ ƕ ˰˵Ɨ ˒˞ƽ ýä˕˱˭ƨƑȸ ƕȹìˤƙƑḥǁä ƕȹƑ˶˰ǁä ƕǄˤˠ˷Ǆ . 
) ɆɜƬā Ǌ˯ǒƓ˸ơ íå̇˸ǃå æ˦ ǈˮǕƓȺ ǊǃƓ˶Ȼã ʕ˯ǒ æ˦Ǆɣ˸ǃå xǈ̊ǃå ÿðā ̠ǒ̠˲ƙ ̠ƶȺ10 Ơư˦ǒ (

 .û̇ˮ˟/̇˲ ǃå ǉƓǆ ǊǄ˲ƙ Ɨɣ ǆ˲ ɆƤåí þí̇ǃå ƗǄ˸Ƶ Ɇˮƿ Ɨǆ˦s ˹˸ǃå 
  

 
) ɆɜƬ10  þí̇ ǃå Ɨ Ǆ˸Ƶ Ɇˮƿ Ɨǆ˦ˢ˹˸ǃå Ơư˦ǒ ( 

 
11. : Ɉǂ˲˶ǁä îƑ ˭ǁä ýä˕˱˭ƨƑȸ ƕȹìˤƙƑḥǁä ƕȹƑ˶˰ǁä ˢ ˶˴Ɨ 

 Ɋ Ǆ˴ƙ ˤ˯ǒ þƓˢ˹ǃå å˘ǋ ǑƼ˔ˠǀǃå Ɇ˻Ʈ˦ƙ ˤ˯ǒ ˖˻˲Ⱥ (ý˦˲ǆ) Ɨˠƪå˦ƕ ǑƞïƓƤ ïƓ ƙ å ˔ǃƓ˴ǃ
Ǌ˯ǒƓ˸ơ íå̇ ˸ǃå æ˦ˮǈǕƓȺ ý˦˲˸Ǆǃ ǊȺ Ǒ˲˷˸ǃå ÿ˗ƶ˸ǃƓȺ ˔ƞ˦˸ǃå ˔ˠǀǃå ɆƮ˦ɂā  ā ˘˻ƽ˹˯ǃ

 ý˦ˠȺ Ǌ˯ǒƓ˸ơ íå̇ ˸ǃå ˗ǒ˗˲ǃå ˥ǆ æ˦ˮǈá þå˗˳˯ƪå ˤƙ ˤ ˸˶˯ǃå Ɨ Ǆ˸Ƶ1m ç̇ ˠƿā0.0762m  
 ǉßǚ˟ ˤƙā ˗˲ǃå ˥ǆ ˔˻˷ƿ þƓ˲ǃ ˤƙ .˥˻˯ǌ˱ǃå ˥ǆ Ǌƿǚƹáā Ǌǃ˦˟ ˗ǒ3m  æ˦ˮǈǕå ǑƼ

) Ɇɜ˵ǃå ǑƼ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ Ǌ˯ǒƓ˸ơ íå̇ ˸ǃå11ǑƼ ƴư˦ǒ ˣǃî ˗ƶɁā (  ˘Ƥá ˤƙā ˙˲ ǃå ǉƓ ǆ
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çßå̇ ǀǃå ˕ǈƓḪ ˖˻ơ ÜƗȻƓ˸˲ǃå ǑƼ æ˦ˮǈǕå ýƓƤíã Ɇˮƿ Ɨ ˯ǃ˦ƽǃå çßå̇ ƿ Ǒǋ(- 0.640v)   ˤƛ
 ƗḪ̇ ˵ǃå Ɇˮƿ ˥ǆ Ɨ˸˸˶˸ǃå ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå þå˗˳˯ƪƓȺ ˣǃîā ƗȻƓ˸˲ǃå ǑƼ æ˦ˮǈǕå ýƓƤíã ˤƙ
 ˃ Ʈ̇ǃå ǑƼ Ǌ˯ǒƓ˸ơ íå̇˸ǃå æ˦ ǈˮǕå ̞˻ˮ˯˰ƕ xǃîā (û̇ˮ˟) Ɨǀɂ̇˲ǃå ßƓ˹˻ǆ ˃ Ʈï ǏǄƵ

 .ɊǄ˴˸ǃå ïƓ ˯ǃå þå˗˳˯ƪƓȺ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå Ǒǋ Ɨǆ˗˳˯˴˸ǃå ƗȻƓ˸˲ǃå ÷˦ ǈ ÿá ˖˻ơ 
 

 
) ɆɜƬ11 íå̇ ˸ǃå æ˦ˮǈǕå Ơư˦ǒ ( Ǌ˯ǒƓ˸ơ 

 
12: ƕ˳ƽƑ˷˶ǁäĀ ƛƏƑ˭˷ǁä. 

1.12: ƕ ǁĀǓä ƕ ˶ ˶˴˭ǁä ƛƏƑ˭˷ǁä. 
 

) üĀ˕Ɯ5ƕ ǁĀǓä ƕ ˶ ˶˴˭ǁä ƛƏƑ˭˷ǁä ƞƮˤǐ :( 
ƑǊƓƑ˲Ɵ åˤǂ˞˶ǁä ƕ ˶ḥǁä ƕ˶ ʽǁä 
ƕȿ˗˭ǁä ǈ ǄĀƑƾǄ ðƑ ʼ Ȣ  Ȣ□ 
åˤˬǆǔǁ ƕ ˰˞˲ǁä ƕƟƑ˲˶ǁä 0.2485 □ 

ǆl̆ǁä þïĀ 0.0464 Kg 
îƑ ˭ǁä ƕ˶ ʼ  A0.00372  

 
2.12 ˣ˹ˬƗ :Ǐ˰ ć˶˵ǁä ìäʕǆǓä ýä̞˱ ƨ˭Ƒȸ ƕȹìʕƙƑḥǁä ƕȹƑ˶˰ǁä ƕǄʕɣ ˷˶ǁ ƕƏƑǊ˷ǁä ƛƏƑ˭˷ǁä 

) ýā˗˱ǃå ǑƼ çí˦ƞ˦˸ǃå èåßå̇ ǀǃå ýǚƤ ˥ǆ ÿá6 ƗɁ̇˯ǃåā Ɋ˳ǃå ˥˻ƕ Ɨǆ˦s ˹˸ǃå ̠ǌƞ û̇Ƽ ÿá (
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) ˥˻ƕ Ɠǆ ëāå̇ ˯ǒ0.815-<0.963-  Ɨǆ˦s ǆ˹ā Ɨ˹ǆá Ɨǀɣ˹ ǃ˸å ǉ̆ǋ ÿ˦ḧƙā (̞ǃ˦Ƽ ǑǄǆ
  .ɆǂƉ˯ǃå ˥ǆ ƗȻƓ˸˲ǃå ûƓˠǈ ɆƤåí  Ɨ ˲˷˯ǃå í˦ǈá þå˗˳˯ƪƓȺ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå 

 
) üĀ˕Ɯ6Ǐ˰ ć˶˵ǁä ìʕǆǓä ýä̞˱ ƨ˭Ƒȸ ǈ˭ǐƑ˶Ɵ ìä̠˶ǁä åʕ ǆˬǔǁ çäÞä̠ƾǁä xǄ ƕƳʕ˶˯Ǆ ƞƮʕǐ :( 

Ǌ̞˯ǁä ú̠ƺ æÞä̠ƽ ƕ ˷Ǆ˘ǁä æ̠ ˭ƻǁä 
1 -  0.815 üĀǓä ýˤ˹ǁä 
2 0.867 -  ýˤ˹ǁä7 
3 0.889-  ýˤ˹ǁä14 
4 0.916-  ýˤ˹ǁä21 
5 0.954-  ýˤ˹ǁä28 
6 0.963-  ýˤ˹ǁä35 
7 0.933-  ýˤ˹ǁä42 
8 0.885-  ýˤ˹ǁä49 
9 0.877-  ýˤ˹ǁä56 
10 0.882-  ýˤ˹ǁä63 
11 0.886-  ýˤ˹ǁä70 

 
3.12 îƑ ˭ǁä ýä˕˱˭ƨƑȸ ƕȹìˤƙƑḥǁä ƕȹƑ˶˰ǁä ƕǄˤˠ˷˶ǁ ƕ ƏƑǊ˷ǁä ƛƏƑ˭˷ǁä :Ɉǂ˲˶ǁä 

) ýā˗˱ǃå ǑƼ çí˦ƞ˦˸ǃå èåßå̇ ǀǃå ýǚƤ ˥ǆ ÿá ˥˻ˮƙ7 Ɋ˳ǃå ˥ƕ˻ Ɨǆ˦s ˹˸ǃå ̠ǌƞ û̇Ƽ ÿá (
) ˥˻ƕ Ɠǆ ëāå̇ ˯ǒ ƗɁ̇ ˯ǃåā0.711 -<0.792 Ĳ Ɨǆ˦s ǆ˹ā Ɨ˹ǆá Ɨǀɣ˹ ǃ˸å ǉ̆ǋ ÿ˦ḧƙā ( ̞ǃ˦Ƽ ǑǄǆ

 .ɆǂƉ˯ǃå ˥ǆ ƗȻƓ˸˲ǃå ûƓˠǈ ɆƤåí  ɊǄ˴˸ǃå ïƓ ˯ǃå þå˗˳˯ƪƓȺ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå 
) üĀ˕Ɯ7˶˯Ǆ ƞƮˤǐ :(Ɉǂ˲˶ǁä îƑ ˭ǁä ýä˕˱˭ƨƑȸ ǈ˭ǐƑ˶Ɵ ìä̠ ˶ǁä åˤˬǆǔǁ çäÞä̠ ƾǁä ˣǄ ƕƳˤ 

Ǌ̞˯ǁä ú̠ƺ æÞä̠ƽ ƕ ˷Ǆ˘ǁä æ̠ ˭ƻǁä 
1 0.711 - üĀǓä ýˤ˹ǁä 
2 0.726 -  ýˤ˹ǁä7 
3 0.752 -  ýˤ˹ǁä14 
4 0.764 -  ýˤ˹ǁä21 
5 0.779 -  ýˤ˹ǁä28 



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   тс 

 

6 0.781 -  ýˤ˹ǁä35 
7 0.785 -  ýˤ˹ǁä42 
8 0.782-  ýˤ˹ǁä49 
9 0.779 -  ýˤ˹ǁä56 
10 0.792 ı  ýˤ˹ǁä63 
11 0.786 -  ýˤ˹ǁä70 

 
13: çƑƜƑ˭˷˭ƨǗä . 

: ǑǄǒ Ɠǆ Ɨƪåï˗ǃå ǉ˘ǋ ýǚƤ ˥ǆ Ɲ˯˹˯˴ǈ 
1.   ˕ǈƓḪ ˖˻ơ .ýƓǂà Ɋƪā ǑƼ Ǌƶưā ˗ƶȺ Ǌǆå˗˳˯ƪå ˤƙ Ǒ˯ǃå Ɨ˹˻ƶǄǃ Ɨ ˴˹ǃƓȺ ɆǂƉ˯ǃå ý˗ƶǆ

) ɏ˦˹˴ǃå ɆǂƉ˯ǃå ý̠ƶǆ Ɨ˸ʾ MPY2.46312 ɆǂƉ˯ǃå ý˗ƶǆ æƓ˴ơ ýǚƤ ˥ǆā ( ˤƙ
. Ɨ ƪƓ˹˸ǃå ƗȻƓ˸˲ǃå ÷˦ ǈ ïƓ ˯Ƥå ˤƛ Ɠǌ˹ǆā Ǒǈ˦Ɂ̇ ḧǃå îǙ˦ ƽǃå ǏǄƵ ɆǂƉ˯ǃå ˙˻ƛƋƙ Ɏ˗ǆ Ơ ư˦ƙ 

2.  ˥Ƽ˗ǃ ƓǋïƓ ˯Ƥå ˤƙ Ǒ˯ǃå Ɨǀˠ˹˸ǃå Ɋƪ˦ǃ ƗɁ̇ ˯ǃå Ǌ ǆāƓǀǆ Ɨ˸ ʾ ˕ǈƓḪ ƗɁ̇ ˯ǃå Ǌ ǆāƓǀǆ ñƓ ʾ
) ɏāƓùùùùù˴ƙ Ɨǆ˦s ˹˸ǃåρψστȢφω ɱȢά  ˤƙ å˘ǌǃā ç˗˻ƞā Ɨ˷ƽ˳˹ǆ Ɨ˸ ʿǃå ǉ˘ǋ ˙ˮ˯ƶƙā
ǃå Ɨǆ˦ˢ˹ǆ ˤ ˸˶ƙ .ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ 

3.  ˥ǆ Ǌ˯ǒƓ˸ơ íå̇ ˸ǃå ÿ˗ƶ˸ǃå ÿƓḪ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå Ɨǆ˦ˢ˹ǆ ˤ ˸˶ƙ èƓȺƓ˴ơ ǏǄƵ ßƓ˹ƕ
 ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå Ɇ˸Ƶ Ɨɂ̇ ˢǈ ýǚƤ ˥ǆā Ǒǈ˦Ɂ̇ ḧǃå îǙ˦ ƽǃå ˥ǆ æ˦ˮǈá ˥Ƶ çïƓ ʸ ˦ǋ ɆǂƉ˯ǃå
 æ˦ ǈˮǕå ƗȻƓ˸˲ǃ æ˦Ǆɣ˸ǃå xǈ̊ǃå ÿðā ÿƓḪ ̟ ơ˻ xǈ̊ǃå ÿ̠ǆ ˥ǆ Ǒ˲˷Ĉ˸ǃå ̝ ǀɣǃå ÿƓǂ

) ˦ǋ0.0464 Kg ƴưā ˤƙ ç̇ Ƒå˗ǃå Ɇ˸˯ḧƙ Ǒḧǃā ˤ ˸˶˯ǃå Ɨ Ǆ˸Ƶ ˥ǆ ßƓǌ˯ǈǙå ˗ƶɁā (
 ˖˻ơ ç̇ Ƒå˗Ǆǃ Ɨ ƑƓ ˸ Ḫā˙ǌḧǃå Ɨ Ǆ˳ǃå ǑƼ Ɇ˻Ʈ˦˯ǃå Ɇ˸˯ɜ ǃ Ǒ˯˻ǃā˙˯ḧǃǙå Ɋƪ˦ǃå ǑƼ Ɨǆ˦ˢ˹˸ǃå
 èå̇˯Ƽ ǏǄƵ ̠ǌ˱ǃå û̇Ƽ èåßå̇ƿ ̆Ƥá ̠ƶȺ ɆǂƉ˯ǃå ˥ǆ ƗȻƓ˸˲ǃå ûƓɣǈ ɆƤåí Ɨǆ˦s ˹˸ǃå ̞ǈƓǂ

å ˤ ʿǃå ƴǆ Ɠǌ˯ǈïƓǀǆā ƗƽǄ˯˳ǆ Ɨ ˹ǆð˗ơ ǑƼ ˕ǈƓḪ Ǒ˯ǃåā ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå èåßå̇ ǀǃ Ɨ Ǆƶƽǃ íā
 .ˤ ˸˶˯Ǆǃ ƗɁ˦Ǆˠ˸ǃå ˤ ʿǃå 
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14 : ƲƜä̠ ˶ǁä. 
 : ƕ ȿ̠ ƴǁä ƕƸǂǁƑȸ ƲƜä̠ ˶ǁä 

 [1]Ü ïƓƽ˶ǃå ˗˸ơå.í2000  ƗǈƓ˰ǃå Ɨƶɣǃå ÜǑƑƓ˸ḧǃå Ɇ˻Ǆ˲˯ǃå ǑƼ ƗǃǙå û̇ ǃɣå æƓ˯ǂ" Ü
 ˙˶ǆ . Ɨɂï˗˹ɜƪǙå ƗƶǆƓƞ .1998. þ 

 [2] ˗˻˴ǃå ƠǆƓƪ.íÜ2005˙˶ǆ Üç̇ ǋƓǀǃå . ç̇ ǋƓǀǃå ƗƶǆƓƞ Ü"ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå"Ü2005. 
[3]  Üɏ˗ƪǕå ˗˸˲ǆ ßǚƵ.á2005  ç̇ ǋƓǀǃå ƗƶǆƓƞ "þƓ˳ǃå Ɋƽ˹ǃå Ɇǀǈ ˔˻ƕƓǈå ǑƼ ɆǂƉ˯ǃå" Ü

 ˙˶ǆÜ2005. 
[4] ÜǑơ̇ ˻ǀ˸ǃå ǊǄǃå˗ˮƵ .í2003 Ɠˮ˻ǃ Ü ɏðƓƺ˹ƕ " ɆǂƋ˯ǃå Ɨƪ̠ǌ˹ǃ Ɨƪ̠ǌ˹ǃå ɏíƓ˸ǃå"Ü2003. 
[5] ˻ǀ˸ǃå ǊǄǃå˗ˮƵ .íÜǑơ̇2010 ʕɜ˲ǃ˯å û̇ ā˟ ï˦˵ ǀǃåā èƓƪ̇ǃ˯å ÷å˦ǈåā ɆǂƋ˯ǃå ýƓɜƬá "Ü

 Ɠˮ˻ǃ Ü ɏðƓƺ˹ƕ Ü " Ɠǌ˻Ƽ2010. 
[6] Ü Ǒ˹ƺȺ í˦ƶ˴ǆ Ǐ˴ ʸ .í2006 ÜɏðƓƺ˹ƕ ÜǏǃāǙå Ɨƶɣǃå" ɆǂƉ˯ǃå Ɨƪ̠ǋ˹ èƓƪƓƪå" Ü
 Ɠ ˮ˻ǃ2006. 
[7] Ü ɏ˗Ƭ̇ ˸ǃå ǑǄƵ2008 ƗȻƓ˸˲ǃå ˥Ƶ Ɇ˶ƽǆ ë̇ Ƭ ƗȻí˦ƛƓḧǃå ƗȻƓ˸˲ǃå ˥Ƶ ɆǆƓƬ ˖˲Ⱥ"Ü
ƛƓḧǃå ûå̇ ƶǃå Ü ü˦Ḫ̇ Ḫ Ü"ƗȻí˦2008   . 
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 ƛǁƑƴ˶ǁä Ǐǆˤȿ˗ḥǁä ˒ǂ˴ǁä ɄǀƇƗ ƕǄĀƑƾǄ ƕƨäîìC35 ƕƻǂ˭˱Ǆ ɇƑƨĀà Ǐƺ 

)еуϮмϼϹулЮϜ ϹтϼнЯЪHCl  ̪антϸнЋЮϜ ϹуЃЪмϼϹукNaOH  ̪ ЩтϽϧузЮϜ Ѝгϲ

3HNO  ̪тϽϡЫЮϜ Ѝгϲϥ 4SO2H ЬнЯϳвм аϝЛГЮϜ ϱЯв NaCl ϿуЪϜϽϧϠ5%( 

Study of Corrosion Resistance of C35 Treated Carbon Steel in 

Different Solutions  

, and NaCl)3, NaOH, HNO4SO2( HCl, H 

ϢϿгϲ сϦϝІ 

  Chatti Hamza 
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ǁä:˛˱ǂ˶ 
 Ċ˸ƙ Ɇ˸ƶǃå å̆ǋ ǑƼ ̞ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ǏǄƵ ɆǂƉ˯ǃå ƗǆāƓǀǆ ƗƪåïíC35  Ɨ ǄǂƉƙ èƓ˭˻ƕ ǑƼ

˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄḪ : çí˗˲ǆ Ɨ ƪƓƪáā Ɨ ˷˸ơ Ɇ˻ǃƓ˲ǆ ǑƼ ˣǃîā þƓƵ Ɇɜ˵ȺHCl  Ü
þ˦ǒí˦˶ǃå ˗˻˴Ḫāï˗˻ǋNaOH  ˣɂ̇ ˯˻˹ǃå ˞˸ơ Ü3HNO  ˕ɂ̇ ˮḧǃå ˞˸ơ Ü4SO2H 
 þƓƶˠǃå ƠǄǆ ý˦Ǆ˲ǆāNaCl ˚˻ǂå̇ ˯ƕ5%Ɠƶ˸ǃå ̝ Ǆ˶ǃå ü˦Ǆƪ ʕ ǀ˻ƙ Ċʕƙ Ɠ˸Ḫ . Ɲǃ

˗ɂï˦ˮǃƓȺ(boride)  ˥˻˯ǀɂ̇ ˠȺ  ƗƑƓ˸Ḫā̇ǌḧǃå Ɨǀɂ̇ɣǃåā ÿð˦ǃå ÿå̠ǀƼ  Ɨǀɂ̇˟ : ˥˻˯ƽǄ˯˳ǆ. 
 Ĉƿ ǏǃāǕå Ɨǀɂ̇ɣǃå ǑƼ ˥ǆ ƗƽǄ˯˳ǆ Ɨ˹ǆðá ǑƼ ǑǄḧǃå ˙˸ƺǃå èåïƓ ˯ƤƓȺ Ɠ˹˸24  Ǐ˯ơ ƗƵƓƪ3 

 Ɨǀɂ̇ɣǃå ƓĊǆá .˥ǆ̊ǃå ƗǃǙ̠ƕ ÿð˦ǃå ÿå̠ǀƽǃ ɆǂƉ˯ǃå ý̠ƶǆ èƓ˹˲ ǆ˹ ʕƪï ýǚƤ ˥ǆ xǃîā ̇ǌƬá
 ðƓǌƞ ǑƼ æïƓ˱ƙ Ɨɣƪå˦ƕ ̞Ċ˸˯Ƽ ƗƑƓ˸Ḫā̇ǌḧǃå(Galvanostat Potontiostat)  ç˗˸ǃ

30 á .æƓˠǀ˯ƪǙåā ɆƼƓƙ èƓ ˹˲˹ǆ ˤƪïā ÜƗǀ ʾí ˔Ǆ˶ǃå Ɨǀ ˟ ˙ƛƋƙ ƝƑƓ˯˹ǃå è̇ ǌˡC35 
 Ơɣ ǃ˴ ÿāï˦ˮǃƓȺ Ɨɂïå̇ơ˦˻ ḧ˸ǃå Ɨ˱ǃƓƶ˸ǃå è̇ǌlá Ɠ˸Ḫ ÜƗ˷ ˸˲ǃå èƓ˭ˮ˻ǃƓȺ ɋ˦ Ǆ˲ǆ Ɇɜ˵Ɂā
 ˗ɂï˦Ǆǂ) Ɨ ˷˸˲ǃå èƓ˭˻ˮǃå ǑƼ ƗƮƓƤ ɆǂƉ˯ǃå ƗǆāƓǀǆ ˥˻˴˲ƙ ǑƼ Ɠǌ˯ƵƓ˱ǈ ˔Ǆ˶ǃå èƓ˹˻Ƶ

˥˻ƞāï˗˻ǌǃåHCl  ˕ɂ̇ ˮḧǃå ˞˸ơā4SO2H.( 
: ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä ǃå ˔Ǆ˶ǃå ÜɆǂƉ˯ǃå Ǒǈ˦Ɂ̇ ḧ C35 Üÿð˦ǃå ÿå̠ǀƼ Ɨǀɂ̇˟ Ü̠ɂï˦ˮǃƓȺ ƝǃƓƶ˸ǃå

.æƓˠǀ˯ƪǙå Ǐ˹˲˹ǆ ÜɆƼƓƙ Ǐ˹˲˹ǆ ÜƗ ƑƓ ˸ Ḫā˙ǌḧǃå Ɨǀɂ̇ ˠǃå 

mailto:a.kaouka@lagh-univ.dz
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Abstract:  

The aim of this work is to evaluate the corrosion resistance of C35 

carbon steel in different corrosive environments, and the behavior 

of treated steel with boriding treatment in specific acidic and basic 

solutions (HCl, NaOH, HNO3 and H2SO4) and 5% NaCl solution. 

The behavior of treated steel in solutions of H2SO4, NaCl and HCl 

was appraised by two different methods: weight loss method after 

total immersion tests at different times from 24 hours up to 3 

months, through curves of corrosion rate for weight loss method in 

terms of time. While the electrochemical method was carried out by 

experiments of Galvanostat Potontiostat device for a period of 30 

minutes, and drawing Tafel and polarization curves. The results 

showed that the treated C35 steel was significantly affected by 

acidic environments, and the boron chemical treatment of the 

surface of steel samples showed its efficacy in improving corrosion 

resistance, especially in acidic environments (HCl and H2SO4).  

Keywords: Corrosion resistance, boride carbon steel C35, weight 

loss method, electrochemical method, Tafel curve, polarization 

curve.  

 

:ƕǄ˕ƾ˶ǁä 
 Ɨ ˸ǋá ˔Ǆ˶ǃå Ɠ˸ ƪǙ ÿíƓƶ˸ǃå Ǒ˴˯ḧƙ ɏíƓ˶ ƿ˯Ǘå ā ǑƵƓ˹˶ ǃå Ɏ˦˯˴˸ǃå ǏǄƵ ƗƺǃƓȺ
Ǘå ýƓ˱˸ǃå ǑƼ Ɨ˹˻˸ƛ íïå˦ǆ ƓǋïƓ ˯ƵƓȺɏíƓ˶˯ƿ  ƓǌƙƓǀ ˮˠƙ ˔ˮ˴Ⱥ ˣǃîā ÜǑƞ˦ǃ˦˹ḧ˯ǃå å˘Ḫā

 ˥ƽ˴ǃå ā èåïƓ ˴ǃå ƗƵƓ˹˶Ḫ Ɇǀ˹ǃå ÷Ɠˠƿ ǑƼ ƴƪå˦ǃå ƓǌǃƓ˸ƶ˯ƪå ā ç˗ǒå̊ ˯˸ǃå Ɨ ʸƓ˹˶ǃå
Ɋƽ˹ǃå Ɇǀǈ ˔˻ƕƓǈƋḪ èƓɂāƓ ˸ Ḫā˙˯ˮǃåā ˙ɂ̇ ḧ˯ǃå ƗƵƓ˹Ʈ ýƓ˱˸ǃ ƗƼƓưǗƓȺ ˸ǃåā Ɨǈ˦Ƽ˗˸ǃå èƉ˵˹

 ĉǆā .Ɏ̇Ƥá èƓƵƓɣƿ ā ôïǕå ̞ ƙ˲ Ǐǃã ƗƼƓưã ˔Ǆ˶ǃå ˗ǒ˗˲ǃå :˗˱ǈ íïå˦˸ǃå ǉ˘ǋ ˤǋá ˥
 Ɨƶˮ ǃɣå ǑƼ ÿíƓƶ˸ǃå ǉ̆ǋ ʕs ƶǆ ̠ƞå˦ƙ Ċÿã .ƣǃå..þ˦˻ǈƓ˯˯˻ǃå ā xǈ̊ǃå ā ñƓ˲˹ǃå ā þ˦˻˹˸ǃǕå

 ɆɜƬ ǏǄƵ ÿ˦ɜȻ)  ..èƓǈ˦Ɂ̇ Ḫā èƓ˯ɂ̇ ˮḪ Ü˗˻ƪƓǂá( ô̇ ƶ˯ƙ ˗ƿ ÿíƓƶ˸ǃå ǉ˘ǋ ˥ḧǃ Üã ɄǄƙ Ǐǃ
ǆ ú̇ ƶȻ Ɠǆ ˦ǋ ā Ɨ ƑƓ ˸ ḧǃå ā Ɨ ƑƓɂ̊ ˻ƽǃå ƓǌƮå˦Ƥ ǑƼ å̇ ˻˻ƺƙ ˔ˮ˴Ȼ Ɠ˸ǆ Ɠǌ˯˻˹ƕ ˔˻˶Ȼ ˙˸˯˴

ǊǈƋȺ ú̇ƶĈȻ ɏ̆Ċǃå ā ɆǂƉ˯ǃå ç̇ǋƓsȺ ï˦ǋ˗ƙ ˙˻ǆ˗ƙ ā ˸ǃå óå˦˳ǃÿ˗ƶ ɆƵƓƽ˯ǃ Ɨ˱ ˯ǈ  ǑƑƓ ˸ Ḫ
āá āá ǑƑƓɂ̊ ˻Ƽ ] ǊȺ Ɨˠ ˲˸ǃå Ɨ˭˻ˮǃåā ÿ˗ƶ˸ǃå ˥˻ƕ ǑƑƓ ˸ Ḫā˙˯ḧǃã1.[  Ɨ Ǆ˸ƶǃå Ɠ˷Ȼá ˦ǋā

ǚ˳˯ƪǙ Ɨ ˴ɜƶǃå āá ǊƙƓǆƓƤ ˥ǆ ÿ˗ƶ˸ǃå ó ã ǊƙíƓƵã å˗ƞå˦˯ǆ ÿƓḪ Ǒ˯ǃå Ɨ ǄƮǕå Ǌ˯ǃƓơ Ǐǃ
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 ̠ǒ̠˲ǃƓȺ ƗƮƓƤ ƗǃƓơ ˦ǋ å̆ǋ ˥ḧǃ Üá̠˶ ǃå ˦ǋ ɆǂƉ˯ǃå Ċÿá ̠ǀ˯ƶĈȻ ̠ƿā .Ɨƶˮ ǃɣå ǑƼ Ɠǌ˻ǄƵ
 ā Ɨ˸Ƒǚ˸ǃå Ɨ˭˻ǃˮå è̠ƞćā åîã Ɠǆ ƗǃƓơ ǑƼ ï˦ǋ̠˯ǃåā ɆǂƉ˯Ǆǃ ô ƶ̇˯˯Ƽ ÿíƓƶ˸ǃå ǑƿƓȺ ƓĊǆá .ɊǀƼ

ƪāǕƓḪ Üç̇ ǋƓˢǃå ǉ˘ǌǃ Ɨ ˮ˴˸ǃå ƗɁ˦˟̇ ǃå ˥ǂƓǆáā Ɨ˲ǃƓ˸ǃå ǉƓ ˸ǃå ā ƗȻ˗ƵƓǀǃå ā Ɨ ˷˸˲ǃå ɉƓ
 Ɠǋ̇ ˻ƹā]2.[  

 çí˦ƞ˦˸ ǃå ÿíƓƶ˸ǃå æ˦ ǈ˷ Ǒǋ ɆǂƉ˯ǃå ç̇ǋƓl Ɠǌƕ ̝ˮ˴˯ƙ ċÿá ˥ɜ˸ĈȻ Ǒ˯ǃå ɆǂƓ˵˸ǃå ˥˻ƕ ˥ǆ Ċÿã
 Ǒ˭˻ˮǃå é˦Ǆ˯ǃå ƗǄɜ˵ǆ ā ÿ˗ƶ˸ǃå ā ç̊ ǌƞǕå ˔˻˶ƙ Ǒ˯ǃå ýƓˠƵǕå Ǐǃã ƗƼƓưã ÜƗƶ ˮˠǃå ǑƼ

ï˗ǀƙ Ǒ˯ǃå ƗˢǋƓ ǃå ˃ ǃƓḧ˯ǃå ā Ⱥɜɂ̇ǆǕå ç̠˲˯˸ǃå èƓȻǙ˦ǃå ǑƽƼ ÜƓĄɂ˦˹ƪ èåïǙā̠ǃå ˥ǒ˻ǚ˸ Ɨ
 Ǒǃå˦ ˲Ⱥ ǑưƓ˸ǃå ˗ǀƶǃå ǑƼ Ɨɂ˦˹˴ǃå ɆǂƉ˯ǃå ƗƽǄḧƙ ï˗ǀƙ ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƵ150  ïǙāí ÿ˦Ǆ˻ǆ

ɆǂƉ˯ǃå ɆǂƓ˵˸ǃ Ɨ˱ ˯ǈ èï̠Ĉƿā Üï˦˴ ǃ˱åā ǑǈƓ˸ǃå ǑƼ Ɠ ˱ ƙå̇ ˯ƪǙåā ɆǂƉ˯ǃå ˃ ǃƓḧƙ Ɨ ƑƓƿ˦ǃå è
 Ɨ˹ƪ ˣǃîā ç˗˲˯˸ǃå èƓȻǙ˦ ǃå ǑƼ2002 ˦˲˹ƕ Ü276 ]ïǙāí ïƓ Ǆǆ3 Ɠ˷Ȼá Ɠ ǈƓˠɂ̇ ƕ ǑƼā .[

ï˗ǀƙ  сЮϜнϳϠ ϱуЯЃϧЮϜ ϹтϹϲ сТ ЭЪϑϧЯЮ ϣϯуϧж БЧТ ϼнЃϯЮϜ ϰыЊϖ ϣУЯЫϦ616  йузϮ днуЯв

сзуЮϽϧЂϖ ˥ǆ ˗ɂðƋȺ ɊǀƼ á˗˶ǃå ˔ˮ˴Ⱥ ˙ƑƓ˴˳ǃå ï˗ǀƙ ˥˻˶ǃå ǑƼā .300  ïǙāí ÿ˦Ǆ˻ǆ
ÜƓĄɂ˦˹ƪ  Ɠ˸ǂå˦ơ ˕ǈƓḪ ˥˻˶ǃå ǑƼ ɆǂƉ˯ǃå ƗƽǄḧƙ ÿá Ɨƪåï˗ǃå èï˗ƿ Ǒǃ310  ïǙāí ïƓ Ǆǆ
Ǒɜɂ̇ ǆá  Ɨ˹˴ǃ2017 Ü ā Ǒǃå˦ơ Ɇ˰˸ƙ3.34 Ė ]ǑǃƓ˸ƞǗå ǑǄ˲˸ǃå ƝƙƓ˹ǃå ˥ǆ4 .[  Ɠ˸˹˻ƕ

 .èåïǙā˗ǃå ˥˻ǒǚǆ èƓ˭˸Ⱥ Ɠ˷Ȼá ï˗ǀƙ Ɠǌ˹ḧǃ Ɨ ˸ƪï èƓ ƑƓ˶ơå ˗ƞ˦ƙ Ǚ ǑɁ̇ ƶǃå ˤǃƓƶǃå ǑƼ
 Ɠ˸ǂ ˥ǆ Ɨɂ˦˹˴ǃå ɆǂƉ˯ǃå ˃ ǃƓḧƙ ëāå̇ ˯ƙ1  Ǐǃã5Ė Ɨǃāí ɏǕ ǑǃƓ˸ƞǗå Ǒǆ˦ǀǃå ƝƙƓ˹ǃå ˥ǆÜ 
ǂ Ċÿá Ɠ˸  ɆǂƉ˯ǃå ˥Ƶ Ɨ˱ƙƓ˹ǃå ƗȻíƓ˶˯ƿǙå ƗƽǄḧ˯ǃå æƓ˴ơƗǃāí ɏǕ  ĈȻ Ą̇ǆá ̇ˮ ƶ˯˗Ƭ å ƗɁ˦ƶ˶ǃå ˗ǒ
 ā ćá ĊȻ Ĉ̠˶ƙ þƓƿïá Ɨ ˤ Ǆ˴˯ǃå ˥ɜ˸Ȼ Ǚ ýā˗ǃå ˥ǆ Ɨǃāí ɏá ǑƼ ɆǂƉ˯Ǆǃ Ɨɂ˦˹˴ǃå ˃ ǃƓḧ˯ǃå ÿƋ˵Ⱥ ï

Ɠǌ˯ƿ˗ƕ ]5.[  Ɨ˸ƪï ̇˻ƹ èƓƑƓ˶ơå ǑƼ ǉ̇ƑƓ˴Ƥ ï̠ǀĈƙ ÜƗ˸ǃƓƵ ƗǄɜ˵ǆ ɆǂƉ˯ǃå ̇ˮ ƶ˯ĈȻ ǊǄƵā
 Ǒǃå˦˲Ⱥ2.5 Ǚāí ÿ˦Ǆ˻ɂ̇ƙï]3[.  Ċÿá Ɠ˸ǂ Ɋ ƙ̇ ǒ Ɇƕ Ü˔˴˲Ƽ ƗƽǄḧ˯ǃƓȺ Ɋ ƙ̇ ǒ Ǚ ɆǂƉ˯ǃå ˙˻ƛƋƙ

˙˟Ɠ˳˸Ⱥ ƓĄ˷Ȼá  ç̇ ˠ ˴Ǆǃ Ɨ ƪƓ˹˸ǃå èåßå̇ ƞǗå îƓ˳ƙå ˔˱Ȼ Üˤƛ ˥ǆā .ëåāïǕå ˙ƑƓ˴Ƥā Ɨǆǚ˴ǃå
 .Ǌƶ˹ǆā ɆǂƉ˯ǃå ǏǄƵ ˗˲ǃå ā ɆǂƉ˯ǃå Ɨ Ǆ˸Ƶ éā˗ơ ƴ˹ǆ ǑƼ Ɨƶ ˯˸ǃå ç̇ ˻˰ḧǃå èåßå̇ ƞǗå ˤƹï ā
˴˳ǃå ÿá Ǚã Ɠǌ˹ǆ ƓĊ˸ǆā Üɖ˻ƿí Ɇɜ˵Ⱥ Ɠǋ̠ǒ̠˲ƙ ˥ɜ˸Ȼ Ǚā åĄ̠ƞ ç̇ˮ˻Ḫ Ǐǀƙ Ɠǌ˹Ƶ Ɨ˸ƞƓ˹ǃå ̇ƑƓ

 ÿíƓƶ˸ǃƓȺ Ǐ˸ Ĉ˴ƙ Ɠǆ Ǒǋā ɆǂƉ˯ǃå ̠ư Ɨƙåî ƗƵƓ˹ǆ xǄ˯˸Ȼ ˥ǆ ÿíƓƶ˸ǃå ˥ǆ üƓ˹ǋ ÿá Ơ˷ ǒ˯
 ƓǌǈƓ˸ƛá ̝ˮ˴Ⱥ ƓƽǄḧĈǆ ̠ƶĈȻ ç̇˯ˮƶǆ èƓ˸ɜȺ çƓ˲ǃå èǙƓ˱ǆ ǑƼ Ɠǌǃǚƺ˯ƪǗ Ɇ˻˸ǃå Ċÿá ̇˻ƹ ƗǄ˻˹ˮǃå

ÿíƓƶ˸ǃå Ċÿá ̠˻ƕ ƗsǋƓǃå  Ɨư̇ƶǆ Ǐǀƙ ǙƓ˸ƶ˯ƪã ̇˰ǂá ā ç̠˻ǋð ˃ ǃƓḧ˯ƕ ÿ˦ḧƙ Ǒ˯ǃåā Ɏ̇ƤǕå
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ǃå ˙ˠ˳ǃɆǂƉ˯  ÷˦ ư˦ǆ ˦ǋā Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ˗˱ǈ ǙƓ˸ƶ˯ƪå ˙˰ǂǕå ÿíƓƶ˸ǃå ǉ˘ǋ ˥˻ƕ ˥ǆā
 ƴǆ Ǌ˱ǆíā ˗ǒ˗˲ǃå ˙ǌƮ Ɨ Ǆ˸Ƶ êƓ˯ǈ ˦ǋ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ÿá ˖˻ơ ÜƓ˹˰˲Ɂā Ɠ˹˯ƪåïí

 þā̇ḧǃƓḪ Ɏ̇Ƥá ƗƼƓ˷ǆ ̇ƮƓ˹Ƶ ƴǆ Ɨ˹˻ƶǆ ̝˴˹ƕ ÿ˦Ɂ̇ḧǃåư ˔˴˹ƕ ˚˻˹ƺ˹˸ǃåā Ɇɜ ˹ǃåā ƗǄ˻˭
ǉ˗˴ǂƋƙ ˔ˮ˴Ⱥ ɆǂƉ˯Ǆǃ Ɨư̇ Ƶ ˙˰ǂá Ǌǈá Ɠ˸Ḫ Ü ƗƙāƓƽ˯ǆ ā ˥˻˱˴ǂǕå ƴǆ ǊǄƵƓƽƙ ˗˹ƵÜ  ˖˻ơ

 ā ǊƙƓǈā˙˯ḧǃã ˗ǒ˗˲ǃå ÿ˗ƶǆ ˗ǀƽȻ Ɇ˲˹ƙ Ǒǃå ý˦˲˯ɂā ˗ǒ˗˲ǃå èƓ Ƒ̊ ƞáå ̠ǒ̠˲ǃå ÿ˦ǒ ǑƑƓ˹˰ǃ
) Ǒƛǚ˰ǃåā+2Fe) ā (+3Fe(˗ǒ˗˲ǃå ˗˻˴Ḫāá Ɨǀ ˟ Ɇɜ˵˯˯Ƽ Ü ˲ǃå ɆǂƉƙ ˤ˯ǒ Ɠǋ˗˹Ƶāǒ˗˗ åĄ̇sǈā .

 ɏïā̇˷ ǃå ˥ǆ ƠƮá ̠ǀƼ Ü ƗɜǈƓɜ˸ǃå ̋ ƑƓ˶ ǃ˳å Ɠ˸ƪ Ǚ çðƓ˯˸ ǃ˸å ̝Ǆ˶ǃå ̋ ƑƓ˶ ǃ˳
 Ċÿá Ɠ˸Ɂā ÜɆǂƉ˯ǃå ̇ Ƥɣ ˥ǆ Ǌ˯ǒƓ˸˲ǃ û̇  ˟ā ɆƑƓƪā ˥Ƶ ̟ ǃ˲å ɆǂƉƙ ˔Ǆ˶ǃå˙ˮ˯ƶȻ  ˥ǆ
Ɠǌ˹ǆ ˗˲ǃå ˥ɜ˸Ȼ ˥ḧǃā Ɠǌƶ˹ǆ ˥ɜ˸Ȼ Ǚ Ǒ˯ǃå Ɨ ʹ ˮˠǃå ˙ǋå˦ˢǃå ÷˦ ư˦ǆ ǊǄƶƞ Ɠǆ å˘ǋā Ü

Ɠ˴ǃå èƓƪåï˗ǃå ˥ǆ ˗ǒ˗ƶǃå Ɨ ǃƓ˲ǃåā ƗǀȺ]6-11.[ 
ãïƓ˯Ƥå Ċʕƙ ̟ ơ˻ ÜĄǚ˰ǆ èƓɣ˰˸ǃå ɖɂ̇˟ ˥Ƶ ƗȻƓ˸ơ û̇ ǃɣ èïƓƬá ƗǀȺƓ˴ǃå èƓƪåï̠ǃå Ċÿá ĊǙ 
)Agaricus bisporus ( ɏ̇ ǃɣå ̝Ǆ˶Ǆǃ Ɨ˭˻Ǆˮǃ ɖǒ̠Ʈ Ɋ˰ ǂ˸ǃå ˗ư ˞˸ơ ˥ǆ ɆǂƉ˯

] ƗƼ̇ ƺǃå çïå̇ ơ Ɨƞïí ǑƼ ˣɂï˦ǄḪāï˗˻ǌǃå6[ Ċʕƙ Ɠ˸Ḫ . Ơ Ǆ˴˯ǃå ˗ǒ˗˲ǃ ɆǂƉ˯ǃå èǙ˗ƶǆ æƓ˴ơ 
 āãƓưƗƼ Ɨ ƑƓ˹ƛ þ˦ǒí˦˶ǃå èƓƽƪ˦Ƽ èåï˗˻ǋ ɏíƓơá ˔Ḫ̇ ǆ  ˥˻ƞāï˗˻ǌǃåˠ ˰ǆ çíƓ˸ḪƗ ]7[ .

 ̞Ċ˸ƙ Ɠ˷ȻáāǑǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃå ǑƼ ɆǂƉ˯ǃå ý̠ƶǆ ǏǄƵ ÿ˦ɁïƓḧǃå Ɨ˴ǈ ̇ƛ˻Ƌƙ ƗƪåïíÜ  ˖˻ơ
 ɆǂƉ˯ǃå ƗǆāƓǀǆ ˥ǆ ɆǄǀƙ ̝Ǆ˶ǃå ǑƼ ÿ˦Ɂ̇ḧǃå Ɨ˴ǈ çíƓɂð ÿá ˥˻ˮƙ]8.[ Ċ˸̞ƙ Ɠ˸Ḫ  ïí Ɨƪå

 Ɲ˹ƙïå ǏǄƵ Ɇ˻ǃƓ˲˸ǃå ˞ƶȺ ˙˻ƛƋƙɆ˻ǃƓ˲˸ǃå ǉ˘ǌǃ ïƓ˵˯ǈǙå èǚǆƓƶǆ æƓ˴ơā Ǒ˴Ḫ˦ˮǒǙå 
]9.[  ǃ ƗƼƓưǗƓȺǏǄƵ ˕ƿ˦ǃåā çïå̇ ˲ǃå Ɨƞïí ˙˻ƛƋ˯ Ǆǃ þāƓǀ˸ǃå ˔Ǆ˶ǃ ˙ǀ˹˯ǃå ɆǂƉƙ ü˦Ǆƪ á˗˶

304 ]10  .[ 
 ̠ƞ˦Ĉƙ Üçï˦˵ ˹˸ǃå éƓ˲ȺǕåā èƓƪåï̠ǃå ð̇ƕá ˥ƕ˻ ˥ǆǈ˦˵Ƥā Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå ˙˻ƛƋƙ Ɨƪåïí Ɨ

ǄƵ ƠˠƪǕåǏ ɆǂƉƙ èǙ˗ƶǆ å˳˹ǆ ˔Ǆ˶ǃ ÿ˦Ɂ̇ḧǃå ˞ ƽ ]11[  ÿá ̞ Ċ˻˹ƕ Ǒ˯ǃå ā Ɨ Ǆ˸Ƶ
 Ċˮ˴ƙ Ɨɂïå̇˲ǃå Ɨ˱ǃƓƶ˸ǃåˤ˱ơ ˙ƺƮ ǑƼ ˕ˮ  Ċ˸ǆ Ơɣ ǃ˴å Ɨ˹Ɂ̇Ḫā èƓ˻ˮ ǃ˲åǂá ǊǄƶƞ Ɠ ƗǆāƓǀǆ ˙˰

Ɠ˸ƵƓǈ Ơˠ˴ǃå ÿƓḪ Ɠ˸ǄḪ Ɠ˷Ȼáā ɆǂƉ˯Ǆǃ  Ɨ Ǆ˸Ƶ ÿǕ ˣǃîā Ɇƿá ɆǂƉ˯ǃå èǙ˗ƶǆ ˕ǈƓǂ
Ɨ˸ƵƓ˹ǃå ƠɣƪǕå ǑƼ Ɇƿá ÿ˦ḧƙ æƓɣǀ˯ƪǙå ɆǂƉ˯ǃå Ɨ Ǆ˸Ƶ ˥ǆ ɆǄǀƙā. 

 ïí ˥ḧǃ ƗƮƓƤ ɆǂƉ˯ǃå ˥ǆ Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃå ƗȻƓ˸˲ǃ ƗǃƓĊƶƼā ç̠ǒ̠ƞ Ɨǀɂ̇˟ ë̇˯ǀƙ ƗǃƓ˲ǃå Ɠ˹˯ƪå
 Ɇ˰ǆ) ɉƓƪāǕå ˞ƶȺ ǑƼ˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄḪ  āá ˣɂï˦ǄḪāï˗˻ǌǃå ˞˸ơHCl ˗˻˴Ḫāï˗˻ǋ Ü
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 þ˦ǒí˦˶ǃåNaOH ˣɂ̇ ˯˻˹ǃå ˞˸ơ Ü3HNO ˕ɂ̇ ˮḧǃå ˞˸ơ Ü4SO2H  ƠǄǆ ý˦Ǆ˲ǆā
þƓƶˠǃå þ˦ǒí˦˶ǃå ˗ɂï˦ǄḪ āá NaCl ˚˻ǂå̇ ˯ƕ5%(Ü   Ɨɂïå̇ ơ˦˻˸ Ḫ Ɨ˱ǃƓƶǆ ýƓ˸ƶ˯ƪƓȺ ˣǃîā
ǑƼ Ɇ˰˸˯ƙ ƛǁƑƴ˶ǁä Ǐǆˤȿ̠ ḥǁä ˒ǂ˴ǁä 

ǏƵ̠Ĉƙ Ɨɂïå̇ơ˦˻ Ḫ˸ Ɨ˱ǃƓƶǆ Ɨɣƪå˦ƕ ɏ˦Ɂ̇ḧǃå ̝Ǆ˶ǃå ˥ǆ èƓ˹˻Ƶ Ɨ˱ǃƓƶǆ ċ̞Ŋ˸ćƙ ǃåƸǈ˗ɂï˦ˮ  āá
) çïá˦ˮǃåboridingÜ(  Ǒǋā Ɨ ƑƓ ˸ Ḫ Ɨɂïå̇ ơ Ɨ˱ǃƓƶǆ ǏǄƵ Ɠǌ˯˻ǃà ˗˸˯ƶƙ ÜãïƓ˵˯ǈ ˶˹Ƶ ˙
 èåïî ÿāï˦ˮǃåB5 ǑƼ ƪ āá ÿ˗ƶǆƗɜ ˮā Ü  ǊǈƎƼ Ü ƓĄˮ˴ǈ ̇˻ƺƮ ̇˶ Ƶ˹ ÿāï˦ˮǃå ÿǕ åĄ̇sǈ

 ˣƑƓ ˴ǃå ˤˢƶǆā ƗȻ˗ǒ˗˲ǃå ˣƑƓ ˴ǃå ˣǃî ǑƼ Ɠ˸Ⱥ Ü ÿíƓƶ˸ǃå ˥ǆ ƗƵ˦˹˯ǆ ƗƵ˦˸˱ǆ ǑƼ ˙˵˯˹ǒ
˙ǌ˶Ǆǃ ƗǆāƓǀ˸ǃå þ˦˻ǈƓ˯˻ƙ Ɨɜˮƪ āá ̇ǋ̊ǃå ̠ǒ̠ơ āá ǊƵå˦ǈƋȺ îǙ˦ƽǃå :Ɨɜˮ ǃ˴å ǉ̆ǋ ÿ˦ḧƙ ̠ƿ .

]12-14 Ü16-19[ ýƓ˸ƶ˯ƪƓȺ Ɨ˱ǃƓƶ˸ǃå ̞Ċ˸ƙ Ɠ˸Ḫ .ǃ ɏí˓Ĉǒ ǑƑƓ˸Ḫ Ɲɂ̊ǆˠƪ ˔Ǆ˶˯Ơ 
 Ɲɂ̊˸ǃå å̆ǋ ÿ˦ḧ˯ǒ Üÿ̠ƶ˸ǃå :Ɨ ǃƓ˯ǃå ɖ˻ơƓ˴˸ǃå ˥ǆ60% ˛ǂåï˦ƕboraxÜ20%  ˗ǒ˗ơ 

 ÿ˦ḧǄ˻ƪferrosiliconā Ü20%  ˣɂï˦ˮǃå ˞˸ơboric acid.  ÿ̇Ƽ ǑƼ Ɨ˱ǃƓƶ˸ǃå ʕĉ˯ƙ
 çïå̇ ơ Ɨƞïí ǑƼ ǑƑƓɁ̇ ǌǂ°C 950  çĊ̠˸ǃ4  Ɇ˻˶ƽ˯ǃƓȺ Ɠǈ̇ ˵ǈ ƗǀȺƓ˴ǃå Ɠ˹ƙƓƪåïí ǑƼ .èƓƵƓƪ

Ɨ ʽ ǂ  Ɠ ˮ˴ǈ ç˗ǀƶ˸ǃå Ɨ Ǆ˸ƶǃå ǉ˘ǋ ßå̇ ƞã]12-14[ ǉ˘ǋ Ɨ ǃƓƶƼ Ɨ Ɂ̇ ˱˯ǃå ƝƑƓ˯˹ǃå è̇ ǌˡá ˗ƿā .
 .Ɨ ǄǂƉ˯ǃå ɉƓƪāǕå ˞ƶȺ ǑƼ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ƗȻƓ˸ơ ǑƼ Ɨ˱ǃƓƶ˸ǃå 

:ƕƨäî˕ǁä ù˕ǉ 
˥ǆ ú˗ǌǃå  Ɨƪåï˗ǃå ǉ˘ǋ˦ǋ ǃå ˥ǆ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ƗȻƓ˸ơ Ɨǀɂ̇ ˟ íƓ˱ȻãɆǂƉ˯ æƓ˴ơ ā 

˗ǀƼ Ɨǀɂ̇ ˠȺ ɆǂƉ˯ǃå èǙ˗ƶǆ ÿå ÿð˦ǃå Ɨ ƑƓ ˸ Ḫā˙ǌḧǃå Ɨǀɂ̇ ˠǃåā ā å˘ḪǂƉ˯ǃå ˥ǆ ˗˲ǃå þå˗˳˯ƪƓȺ Ɇ
Ɨɂïå̇ ơ˦˻˸ Ḫ Ɨ˱ǃƓƶǆ.  Ŋÿã  ǑƼ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ɆǂƉƙ ƗǆāƓǀǆ Ɨƪåïí ˦ǋ Ɠ˹˰˲Ⱥ ÷˦ ư˦ǆ

  .ƗȻ˗ƵƓƿ ā Ɨ ˷˸ơ ÜƗƽǄ˯˳ǆ ɉƓƪāá 

:ƕǄ˕˱˭˲˶ǁä ìäˤ˶ǁä Ā æ̆ ǊƜǓä  
 Ɨ˹˻ƶǃå þå̠˳ ƪ˯å Ċʕƙ Ĉ˸ǃåḧǃå ˔Ǆ˶ǃå ǑƼ ˕Ǆ˰˸ƙā Ɨƪåï˗ǃå ǉ˘ǌǃ Ɨ˶˶˳Ǒǈ˦Ɂ̇C35  ƝǃƓƶ˸ǃå

çïá˦ˮǃå Ɨ Ǆ˸ƶȺ Ɠɂïå̇ ơ˦˻˸ ǂ (boriding) .   Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃå þå̠˳ ƪ˯å Ċʕƙ Ɠ˸ḪC35  ˙˻ƹ
 ÜèƓ˹˻ƶǃå ˥ƕ˻ ƗǈïƓǀ˸Ǆǃ ĄƓ˷Ȼá ƝǃƓƶ˸ǃåḪāƓ ǊƙǙƓ˸ƶ˯ƪå  ç̇ ˰Ḫ ā í˗ƶ˯ǃ ÿ˗ƶ˸ǃå å˘ǋ ïƓ ˯Ƥå ÿ
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 ˦ǌƼ ˔ƪƓ˹˸ǃå ǉ̇ ƶƪ å˘Ḫā ǑƵƓ˹˶ǃå ÷Ɠˠǀǃå ǑƼ Ɠ ˮ˴ǈ ˝ ƤïǄ̝˶ǃå å̆ǋ ɏ˦˯˲Ȼ ā  ǏǄƵ
ǃå Ǒǈð˦ǃå ǑƑƓ ˸ ḧǃå ˔˻Ḫ̇ ˯ǑǃƓ˯ǃå: 
 

)ЬмϹϯЮϜ1(:  ϟЯЋЯЮ сжϾнЮϜ сϚϝугуЫЮϜ ϟуЪϽϧЮϜC35 

 

     ϽЋзЛЮϜ C Si Mn P Cr Ni Fe 

 Ϟ ϣϡЃзЮϜ

w.t% 

0.39-

0.32 

<0,40  0.80-

0.50 

<0,045 <0,40 <0,40 пЧϡϦ ϝв 

 

:  ǃƓ˯ǃå ç̊ǌƞǕå þå̠˳ ƪ˯å Ċʕƙ Ɠ˸ḪƗ  
¶  Ɨƿ˗ƕ ñƓ˴ơā ɖ˻ƿí ÿå̊ ˻ǆ0.0001 
¶  ǑƑƓɁ̇ ǌḧǃå ˗ǌ˱ǃå ðƓǌƞPotentiostat- Galvanostat. 
¶ ã˥˻ƞāï̠˻ǌǃå ̠ɂï˦ǄḪ :ƗǃƓ˯ǃå Ɇ˻ǃƓ˲˸Ǆǃ ĄƗƼƓưHCl þ˦ǒí˦˶ǃå ˗˻˴Ḫāï˗˻ǋ ÜNaOH Ü

 ˣɂ̇ ˯˻˹ǃå ˞˸ơ3HNO ˕ɂ̇ ˮḧǃå ˞˸ơ Ü4SO2H ā  þƓƶˠǃå ƠǄǆ ý˦Ǆ˲ǆNaCl 
˚˻ǂå̇ ˯ƕ5%.( 

îƑ ˭ƢǕä çƑ˷˹Ƴ ˗˹˵˰Ɨ  
 Ċʕƙ  þå˗˳˯ƪƓȺ èƓ˹˻ƶǃå ˃ ˢ˹ƙ Ċʕƛ ý˦ǈƓ˰˸˻ǃå˸ǃå ˙ˠǀ˸ǃå ßƓ Ĉƞā þå˗˳˯ƪƓȺ ˕ƽƽǆ ˙ƶ˵ǃå Ʉƽ˶

ǑǄǂƉ˯ǃå Ɋƪ˦ǃå ǑƼ ˙˸ƺǃå Ɨ Ǆ˸Ƶ Ɇˮƿ ̞ćǆ̠˳ Ĉ˯ċƪå ÜƗƪåï̠ǃå ǉ̆ǋ ǑƼ .6  ˔Ǆ˶ǃå ˥ǆ èƓ˹˻Ƶ
 ÿ˦Ɂ̇ḧǃå Ɋƪ˦˯˸ǃåC35 ā6  ˞ ƶȺ í˦ƞ˦ǃ å̇sǈā Üçïá˦ˮǃƓȺ ƝǃƓƶ˸ǃå ̝Ǆ˶ǃå ˥ǆ Ɏ̇Ƥá èƓ˹˻Ƶ

Ⱥ ˃ ˢ˹˯ǃå Ɨ Ǆ˸Ƶ ßå̇ ƞã ˤƙ ˗ǀƼ Ɨ˹˻ƶǃå Ơˠƪá ǏǄƵ á˗˶ǃå ā èƓ ƪ̇ ˯ǃåƕ ƴ ˸Ǆ˯ǃƓ ç̇ƽ˹˶ ǃå ûï˦
 ß̊ ˱ǃå Ơ˸˴Ȼ ˖˻˲Ⱥ èƓ˹˻ƶǃå ˚˻ǌ˱ƙ ˤƙ ˙˻ƤǕå ǑƼ ā Ü˙ˠǀ˸ǃå ßƓ˸ǃåā èƓ˹˻ƶǃå Ơˠƪá ǏǄƵ
 Ɠǆ Ɇɜ˵ǃå ˛ƽ˹ƕ Ɠǌǆå˗˳˯ƪã ÿƓḪ ā ÜɆǂƉ˯ǃå ɉƓƪāá ǑƼ èƓ˹˻ƶǃå ˕˻ˮ˰˯ƕ  Ơˠ˴ǃå ˥ǆ ƴƪå˦ǃå

Ǘå ˗ƶȺ ā ÜƗǈïƓǀǆ Ɨƪåïí ßå̇ ƞã ˥ɜ˸˸ǃå ˥ǆ Ɇƶ˱Ȼ ˤ˯ǒ èƓ˹˻ƶǃå ˃ ˢ˹ƙ èƓ Ǆ˸Ƶ ˥ǆ ßƓǌ˯ǈ
ƙ ā ñƓ˴˲ ǃå ÿå̊˸˻ǃå Ɨɣƪå˦ƕ Ɨ˹˻Ƶ Ɇḧǃ ÿð˦ǃå ñƓʾ Ŋʕƙ ˃ ʽ˱ƙ ûïā Ɨɣƪå˦ƕ ƗȻƓ˹ƶȺ Ɠǌƽ̔˱

 .ÿåðāǕå ˥ɂā˗ƙ  
 
âɄǀƇ˭ǁä îƑ ˭Ƣ 
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üƑǀǓä Ɉƨˤǁä ˗˹˵˰Ɨ  
  ɉƓƪāá ǑƼ úā˙ˢǃå ˛ƽǈ ˕˲ƙ ǑǄḧǃå ˙˸ƺǃå ɖɂ̇ ˟ ˥Ƶ ɆǂƉ˯ǃå èåïƓ ˯Ƥã ƴ ˸ƞ ßå̇ ƞã ˤƙ

Ɇ˻ǃƓ˲˸ǃå ā ƗƽǄ˯˳ǆ ɆǂƉƙ  : ǉƓǈíá ýā˗˱ǃå ǑƼ ˙ǌˢƙ Ɇ˸ƶǃå å˘ǋ ǑƼ Ɨǆ˗˳˯˴˸ǃå 
 ЬмϹϯЮϜ (2)лϡЃж м ЭЪϑϧЮϜ ϼϝϡϧ϶ϖ сТ ϣвϹϷϧЃгЮϜ ЭуЮϝϳгЮϜ :ϝ 

БЂнЮϜ Инж 
БЂнЮϜ  иϿуЪϽϦм

сЯЊцϜ 

 

ЬнЯϳгЮϜ ϿуЪϽϦ 

 

дϾнЮϜ / бϯϳЮϜ 

сЏгϲ 

97% 4SO2H 5́ 
29.247 ml 

HCl 37% 5́ 
116.06 ml 

 3HNO 5́ 51.478 ml 

рϹКϝЦ NaOH 98% 5́ 
40 g 

ЬϸϝЛϧв NaCl 99% 5́ 
58.5 g 

 
 ýā̠˱ ǃå ǑƼ Ɨ˹Ċ˻˸ˮǃå ʕ˱ ǃ˲å āá ÿð˦ǃå ʕ ʾæƓ˴ơ Ċʕƙ2  ƝǆƓǈ̇ ƕ Ɨˠƪå˦ƕSolution Calcul Ü

ǑƼ Ɇ˻ǃƓ˲˸ǃå ƗȺåîã ̞Ċ˸ƙ Ĉ̟˻ơ  ƠǄǆ ý˦Ǆ˲ǆ ˙˻˷˲ƙ Ɨ Ǆ˸ƶƼ Ü˙ˠǀ˸ǃå ßƓ˸ǃå ˥ǆ ˙˯ǃ ˗ơåā
 þƓƶˠǃåNaCl  ƗȺåîƎȺ ÿ˦ḧƙ Ąǚ˰ǆ58.5 g ǑƼ þ˦ǒí˦˶ ǃå ̠ɂï˦ǄḪ û˦˲˴ǆ ˥ǆ1  ˥ǆ ˙˯ǃ

˙ˠǀ˸ǃå ßƓ˸ǃå. 

ɄǀƇ˭ǁä îƑ ˭Ƣâ Þä̠ Ɯâ ƕ ǁß 
 Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå èƓ˹˻Ƶ ɊɁï ˤ˯ǒC35  Ɋƪ˦ƕ ˙ƛƋ˯ǒ Ǚ Ɠ ƑƓɁ̇ ǌḪ ýðƓƵ Ɋ Ƥ Ɨˠƪå˦ƕ þƓɜơƎȺ

 ɆǆƓḪ Ɇɜ˵Ⱥ Ɠǋ̇ ˸ƺȺ ˣǃîā Ɠǀ ˴ǆ ç˗ƶ˸ǃå êîƓ˸˹ǃå ǉ˘ǌǃ ɆǂƉ˯ǃå èåïƓ ˯Ƥã ˕ɂ̇ ƞá ˖˻ơ ÜɆǂƉ˯ǃå
˥Ƶ ÜɆǂƉ˯ǃå ɉƓƪāá ǑƼ  å˘ǌǃ ç˗ƶǆ Ɨ ƞƓƞð ôå˦ ơá ǑƼ ɏí˦˸Ƶ Ɇɜ˵Ⱥ Ɠǌǀ Ǆƶƙ ɖɂ̇ ˟

 Ċʕƙā Üô ƺ̇ǃå  ̇ɂ̇˸ƙ ɆƞǕ xǃî ̊Ḫ̇˸ǃå ǑƼ ô ơ˦ Ɇḧǃ ɏ˦Ǆƶǃå ßƓɣƺǃå ǑƼ ̝ǀƛ éå̠ơã
 Ɇƞá ˥ǆ þƓɜơƎȺ ƗǀǄƺǆ ôå˦ơǕå ǉ˘ǋ ˕Ḫ̇ ƙ ā ßƓˠƺǃå ǑƼ çí˦ƞ˦˸ǃå æ˦ǀ˰ǃå ˙ˮƵ ɉ˦˻˳ǃå

 ɆǂƉ˯ǃå ɉƓƪāá ɆƤåí ɏ˦ ǃ˱å ˥˻˱˴ ǂǕå ý˦Ƥí ɏíƓƽƙ ïƓƬǙå ï˗˱ƙ . Ċÿćá çèïƓ ˯Ƥã ƴ ˸ƞ 
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.˙ˮ˳˸ǃå çïå̇ ơ Ɨƞïí ˗˹Ƶ ˕ɂ̇ ƞá ɆǂƉ˯ǃå  ā èƓ˹˻ƶǃå ƴƼ̇ ƙ Ü˙˸ƹ Ɨ Ǆ˸Ƶ ɆḪ ç˗ǆ ßƓǌ˯ǈã ˗ƶȺ
 ÿðā ñƓʾ çíƓƵã ʕ˯ǒ ̇˻ƤǕå ǑƼ ā Ɠǌƽƽ̔˱ ƙ ʕƛ ˥ǆ ā ̇ɣ ǀ˸ǃå ßƓ˸ǃƓȺ ƓǌǄ˴ƹā Ɠǌƽs ƙ˹ ʕ˯ǒ

.ƝƑƓ˯˹ǃå ˥ɂā˗ƙ ā ñƓ˴˲ǃå ÿå̊ ˻˸ǃƓȺ Ɨ˹˻Ƶ Ɇǂ 
 

 

 
 ЭЫЇЮϜ(1) :ϣвϹϷϧЃгЮϜ ЭуЮϝϳгЮϜ ϽгПЮϜ ϼϝϡϧ϶ϖ сТ м ϣуЯЪϑϧЮϜ АϝЂмцϜ ЌϜнϲϒ 

 

(ƕƨäî˕ǁä ˣǄ ù˕Ǌǁä)˗˶Ƹǁä îƑ ˭Ƣâ 
 Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå èƓ˹˻ƶǃ ˙˸ƺǃå ïƓ ˯Ƥã ßå̇ ƞã ˤ˯ǒC35  Ü˥ǒß̊ ƞ ǏǄƵ Ɨƪåï˗ǃå ǉ˘ǋ ˕ǈƓḪā

 ˤ ˻ǀ˯ǃ ˣǃîā ƗƽǄ˯˳ǆ ɆǂƉƙ ɉƓƪāá ǑƼ Ɨ˱ǃƓƶ˸ǃå ˙˻ƹ ˔Ǆ˶ǃå èƓ˹˻Ƶ ˙˸ƹ Ɇ˸˵Ȼ ýāǕå ß̊ ˱ǃå
ˡ ǑƼ þƓƵ Ɇɜ˵Ⱥ ɆǂƉ˯ǃå ü˦Ǆƪ Ċǆá ƗƽǄ˹˳ǆ èƓ˭˻ƕ í˦ƞā Ɇ˻Ƶ ˙˸ƹ Ɇ˸˵ ʼ ǑǈƓ˰ǃå ß̊ ˱ǃå Ɠ èƓ˹

 Ɨ˱ǃƓƶǆ ̇˻ƹ Ɏ̇Ƥáā ̠ǒåï˦ˮǃƓȺ Ɨ˱ǃƓƶǆ Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃå ˥ǆ ˣǃîāǆ Ɨƪåïí ßå̇ ƞã ú˗ǌƕ ƗǈïƓǀ
ɆǂƉ˯ǃå ü˦Ǆƪ ǏǄƵ Ɨ˱ǃƓƶ˸ǃå ˙ƛá ˤ ˻ǀƙ ā. å̇ ƞǗ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ˥ǆ èƓ˹˻Ƶ ˚˻ǌ˱ƙ ˤ˯ǒ ß

ơ˴ ˥ɜ˸ɂā Ɨ˸s ˯˹ǆ ÿ˦ḧƙ ÿá ɉ̇ Ⱥ˵ Ɠǌ˻ǄƵ Ɨƪåï̠ǃåÜƓǌ˯Ǆ˯Ḫ ā Ɠǌ˯ơƓ˴ǆ æƓ   Ɏ̇ ƙ˱  ƴ ˸ƞ
:˥˻˯ǀɂ̇ ˟ ˔˴ơ ɆǂƉ˯ǃå èåïƓ ˯Ƥã ƝƑƓ˯ǈ ˤȻ˗ǀƙ ˤ˯ǒ ā ˙ˮ˯˳˸ǃå ǑƼ ˙˸ƺǃå èåïƓ ˯Ƥã 

˕ƾƺ) ƕ ǆïˤǁä ƕƾɀ˗˞ǁäþä :(þïʕǁä 
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 Ɨƪïå˗ǃå ǉ˘ǋ ǑƼ ˕ǆ˗˳˯ƪåǃå Ɨǀɂ̇ ˠ ǏǄƵ ˗˸˯ƶƙ Ǒ˯ǃå ǏǃāǕå˗ǀƼÿå ƙ Ǒ˯ǃåā ÿð˦ǃåá ǏƵ˗ƓĄ˷Ȼ 
Ɨ ǈð˦ǃå Ɨǀɂ̇ ˠǃƓȺ . Ɨǀɂ̇ ˠǃå ǉ˘ǋ ƓȻå̊ ǆ ˥ǆā ƓǌĊǈáƗǃāƓ˹˸ǃå ƗǄǌƪ ÿðā ʕ˯ǒ ̟ ơ˻ Ü Ḫ Ɇˮƿ Ɠǌ˯Ǆ˯

ˣǄƙ ǑƼ ñƓ˴˲ǃå ÿå̊ ˻˸ǃå Ɨˠƪå˦ƕ ˙˸ƺǃå Ɨ Ǆ˸Ƶ ˗ƶɁā  Ĉǆ Ɨ˹ǆð èå̇˯ƽǃ ɉƓƪāǕå ˲Ċ̠ ) çí  
90 Üā60 Ü45 Ü30 Ü10 Ü7 Ü1  Ąǆ˦ǒ( ƓÜ  ɆḪ ÿ˦ḧ˯ǒã ˥ǆ èå̇ ˯Ƽ ç˗Ƶ ˥ǆ ïƓ ˯Ƥ24 

 Ǐ˯ơ ƗƵƓƪ3  ˤˢƶǆā Ü˙ǌƬáã ˦ ǃå ÿå˗ǀƼ èåïƓ ˯Ƥ ÿð çï˦˵˹˸ǃåèƓ ƕíǕå ǑƼ èǚ˱˸ǃåā Ǚ 
 ðāƓ˱˯ƙ4 ) þƓȻá100] ƗƵƓƪ (15[Ü 5 ] þƓȻá16[Ü 9 ] þƓȻá17[Ü 10  ) þƓȻá240  (ƗƵƓƪ

]18[Ü 14  ÜƓĄǆ˦ǒ20 ] ƓĄǆ˦ǒ19[Ü 33 ] ƓĄǆ˦ǒ20 ƝƑƓ˯ǈ Ɠ˹˯ƪåïí ǑƼ Ɠ˹ǀǀơ ˗ǀƼ Üˣǃî ƴǆā .[
 Ǐǃã Ɇ˶ƙ3 ) ˙ǌƬá90 .(ƓĄǆ˦ǒ 

 ɆḪ ˗ƶɁā Ɇˮƿ ÜƓǌǈðāā Ɠǌƽ ʽ˱ƙā ˙ˠǀ˸ǃå ßƓ˸ǃƓȺ èƓ˹˻ƶǃå Ɇ˴ƹ ˤ˯ǒãɆǂƉƙ ïƓ ˯Ƥ ðƓǌ˱ǃå .
 Ċǃå ̠˻ơ˦ǃå Ɇɜ˵ǃå ǑƼ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ ÿå̊ ˻˸ǃå ˦ǋ Ǒˮɂ̇ ˱˯ǃå ß̊ ˱ǃå å˘ǋ ǑƼ Ǌǆå˗˳˯ƪå ˤƙ ɏ˘
3.3 çßå̇ ƿ Ɨ ǈƓɜǆã ƴǆ .0.0001 ā Ɨ˹˻ƶǃå ˔˲ƪ ˤ˯ǒ ˙˸ƹ Ɨ Ǆ˸Ƶ ɆḪ ˗ƶȺ ā .ˤƞ  íƓƶĈȻ
ˢ˹ƙƽƓǌ  ßƓ˸ǃƓȺá ˙ˠǀ˸ǃå ĄǙā ý˦Ǆ˲ǆ þå˗˳˯ƪƓȺ Ɠǌƽ ˢ˹ƙ ˤ˯ǒ ˤƛ  ý˦ǈƓƛǙåˢ˹˯ǃ èƓǀ ˠǃå ˃

ÿ̠ƶ˸ǃƓȺ ñƓ˴˸ǃå ÿāí ƗǄǂƉ˯˸ǃåÜ  ˤƛ Ʉƽ˱ǆ þå˗˳˯ƪƓȺ Ɠǌ˻ƽ ʽ˱ƙ Ĉǆ Ɠǋ̇˸ƹ Ɇˮƿ ̇ƶ˵ǃå ǑƼ åí˗˱
 .ǑǄǂƉ˯ǃå Ɋƪ˦ǃå Ĉƛ ĈȻ ʕ ç˗ơ˦ƕ ɆǂƉ˯ǃå ý˗ƶǆ ˔˴˲2mg / year.cm  Ɨ ǃƓ˯ǃå Ɨƿǚƶǃå ýǚƤ ˥ǆ

]21[: 

CR  Ў□
═Ȣ◄

 
)2(cm  Ơˠ˴ǃå ƗơƓ˴ǆA:    (day.360) ˙˸ƺǃå ç˗ǆ: t   
  (mg)   ̇˸ƺǃå ̠ƶȺ ā Ɇˮƿ ÿð˦ǃå ǑƼ û̇ƽǃåЎ□ȡ 

:ƕ ƏƑ ˶ ḨĀ˗Ǌḥǁä ƕƾɀ˗˞ǁä 
 êå̇ ˳˯ƪåā Ɨ˹˻ƶǄǃ ɆǂƉ˯ǃå Ɨ ǄƤ íå˗Ƶã ýǚƤ ˥ǆ Ɨ ƑƓ ˸ Ḫā˙ǌḧǃå èƓƪƓ ʿǃå ǏǄƵ ý˦˶˲ǃå ˤ˯ǒ

ƑƓ ˸ Ḫā˙ǌḧǃå æƓˠǀ˯ƪǙå èƓ ˹˲˹ǆ ǑƼ Ɇ˰˸˯ƙ Ǒ˯ǃåā Ɨ ƪ˦˲˸ǃå èƓǈƓ ˮǃåǃ Ǒ ɆǂƉ˯ǃå ˝˲ƽ
 ĈȻ ā Ǒˮ˴ ǃ˹åǆ ˥ǆ ɆǂƉ˯ǃå ý˗ƶǆ í˗˲Ǐ˹˲˹  Ĉǒ ā (̠ǌ˱ǃå ɆƕƓǀǆ ïƓ˯ǃå ʕ˯ɂïƓƹ˦ǃ) ɆƼƓƙ ˓ ˥˻ƶȺ ˘Ƥ

èƓ˹˻ƶǄǃ ƴˠǀǃå ˣ˸ƪ Ɨǀɂ̇ ˠǃå ǉ˘ǋ ǑƼ ïƓ ˯ƵǗå  æ ƗɁ̇˱ ǃ˯å ǉ̆ǋ ǑƼ í̠˲Ĉƙ ̟ ơ˻2cm1. 
˗˶Ƹǁä îƑ ˭Ƣâ ƕ˳ƽƑ˷ǄĀ ƛƏƑ˭ǆ)ƕ ǆïˤǁä ƕƾɀ˗˞ǁä( 
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 ̝Ǆ˶ǃ Ɨ˱ǃƓƶ˸ǃå ̇˻ƹ ā Ɨ˱ǃƓƶ˸ǃå èƓ˹˻ƶǄǃ ÿð˦ǃå ÿå̠ǀƼ ƝƑƓ˯ǈ Ɇ˻˱ ƙ˴ ŊʕƙC35  ïå̇ ˸˯ƪƓȺ
ƗƽǄ˯˳˸ǃå ɆǂƉ˯ǃå ɉƓƪāá ǑƼ ˙˸ƺǃå èå̇ ˯Ƽ ƗǄ˻˟.  èƓ˹˻ƶǃ ˙˸ƺǃå èåïƓ ˯Ƥå ƝƑƓ˯ǈ è̇ ǌˡá

 ǑƼ Ɨ˱ǃƓƶ˸ǃå ˙˻ƹ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄḪHCl þ˦ǒí˦˶ǃå ˗˻˴Ḫāï˗˻ǋ Ü
NaOH ˣɂ̇ ˯˻˹ǃå ˞˸ơ Ü3HNO˞˸ơ Ü  ˕ɂ̇ ˮḧǃå4SO2H ā  þƓƶˠǃå ƠǄǆ ý˦Ǆ˲ǆ
NaCl ˚˻ǂå̇ ˯ƕ5% ˥ǆ ýƓɜƬǕå èƓ ˹˲˹ǆ ýǚƤ ˥ǆ ˣǃîā Ü2  Ǐ˯ơ8  ǑǄǒ Ɠ˸Ḫ: 

 ƕ˯ǁƑƴ˶ǁä ˗˹Ʒ ˒ǂ˴ǁä çƑ˷˹ƴǁ ˗˶Ƹǁä îƑ ˭Ƣâ ƛƏƑ˭ǆ 
 ̝Ǆ˶Ǆǃ Ɨ˹˻ƶǃå ̇˸ƹ ç̠ǆ ǏǄƵ åĄíƓ˸˯Ƶå ÿð˦ǃå ÿå̠ǀƼ ƝƑƓ˯ǈ ̇ǌsƙ :Ǒ˷ ˸˲ǃå Ɋƪ˦ǃå ǑƼ ̇˸ƺǃå

ǃƓ˲˸ǃå ǑƼ Ɨ˱ǃƓƶǆ ÿā̠ƕ Ǒǈ˦Ɂ̇ḧǃå ýƓɜƬǕå èƓ ˹˲˹˸ǃå ýǚƤ ˥ǆ Ɨ ˷˸˲ǃå Ɇ˻2 Ü3 Ü4 
Ü5 ā6  ǑǄǒ Ɠ˸ǂ: 
 

 
) ЭЫЇЮϜ2:(   еуϮмϼϹулЮϜ ϹтϼнЯЪ сТ евϿЮϜ ϣЮъϹϠ дϾнЮϜ ϹЧУЮ ЭЪϑϧЮϜ ϤъϹЛвHCl 
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 ЭЫЇЮϜ)3 ( ЭЪϑϧЮϜ ϤъϹЛв :дϾнЮϜ ϹЧУЮ ϥтϽϡЫЮϜ Ѝгϲ сТ евϿЮϜ ϣЮъϹϠ 4SO2H 

 
 

 ЭЫЇЮϜ)4 (:  ЭЪϑϧЮϜ ϤъϹЛвдϾнЮϜ ϹЧУЮ сТ евϿЮϜ ϣЮъϹϠ аϝЛГЮϜ ϱЯв NaCl 
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 ЭЫЇЮϜ)5 (:  ЭЪϑϧЮϜ ϤъϹЛвдϾнЮϜ ϹЧУЮ сТ евϿЮϜ ϣЮъϹϠ  ЩтϽϧузЮϜ Ѝгϲ3HNO 

 

 
 ЭЫЇЮϜ)6 (ЭЪϑϧЮϜ ϤъϹЛв : дϾнЮϜ ϹЧУЮ сТ евϿЮϜ ϣЮъϹϠNaOH антϸнЋЮϜ ϹуЃЪмϼϹук 
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ƕ˳ƽƑ˷˶ǁäĀ  ƛƏƑ˭˷ǁä  
 ïā˙ǆ ˗ƶȺ24  :ƗǃƓ˯ǃå ɉƓƪāǕå ǑƼ ÿð˦ǃå ÿå̠ǀƼ ʕ  ʾĊÿá ɌơǚĈǒ Ü̇˸ƺǃå ïƓ˯Ƥã ˥ǆ ƗƵƓƪ

˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄǂHCl þ˦ǒí˦˶ǃå ˗˻˴Ḫāï˗˻ǋ ÜNaOH ˣɂ̇ ˯˻˹ǃå ˞˸ơ Ü3HNO Ü
 ˕ɂ̇ ˮḧǃå ˞˸ơ4SO2H ā  þƓƶˠǃå ƠǄǆ ý˦Ǆ˲ǆNaCl Ǒǃå˦˯ǃå ǏǄƵ ˕ǈƓḪ Ü0 Ü5.49 Ü

0.314 Ü9.012 ā24.19 2mg/cm ˥˻ƞāï̠˻ǌǃå ̠ɂï˦ǄḪ ý˦Ǆ˲ǆ Ċÿá ý˦ǀǃå ˥ɜ˸ĈȻ ǊǄƵā .
ClH  ˣɂ̇ ˯˻˹ǃå ˞˸ơ ā3HNO ƶ̠ĈȻÿå  Ɇ˻˱˴ƙ ˤƛ ˖˻ơ ˔Ǆ˶Ǆǃ Ɨ˸ƞƓǌǆ ɉƓƪāǕå ˙˰ǂá

.Ɠ˸ǌƕ Ɨ˹˻ƶǄǃ ÿð˦ǃå ÿå̠ǀƼ ǑƼ ʕ  ʾǏǄƵá 
Ɠ˸ǂ  ïā̇ǆ ̠ƶȺ Ɨ˯ƕƓƛ ƗȻ̠ơ Ɨ˸  ʾǏǃã Ɇ˶ ƙ Ǐ˯ơ ɆǂƉ˯ǃå èǙ̠ƶǆ ǑƼ Ɨl˦˲Ǆǆ çíƓɂð ɌơǚĈǈ

ǈ ƗǄơ̇ ǆ Ɠǌ˻Ǆƙ þƓȻá Ɨƶ˷Ⱥ ǑƼ ˙˸ƺǃå èåïƓ ˯Ƥã ƝƑƓ˯ǈ ˥ǆ Ɍơǚǒ ˖˻ơ è˦ˮ˰ǃå ˥ǆ Ɨ ʸ˦
Ɇ˻ǃƓ˲ǆ   ˕ɂ̇ ˮḧǃå ˞˸ơ4SO2H  ā˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄḪClH  ǉ̆ǌǃ ɆǂƉ˯ǃå èǙ̠ƶǆ Ċÿá Ü

ïā˙ǆ ˗ƶȺ Ɨ˯ƕƓƛ ˤ ʾ Ǐǃã Ɇ˶˯ǃ ɋ˦˲Ǆǆ Ɇɜ˵Ⱥ íåí̊ ƙ ɉƓƪāǕå10 Ü15 ā45  ˕ǈƓḪā Ɠǆ˦ǒ
 ÿð˦ǃå ̠ǀƼ ʕʾ5.65 ā200.59 2mg/cm .Ǒǃå˦˯ǃå ǏǄƵ 
 ˙˻ƺ˯ƙ Ɠ˸ǂ è̇ ǌˡá ˗ƿ ā Ǒ˷˸˲ǃå Ɋƪ˦ǃå úǚ˯ƤƎȺ Ɨ ˷˸˲ǃå ɉƓƪāǕå ǑƼ ɆǂƉ˯ǃå èǙ˗ƶǆ
 Ċÿá ƝƑƓ˯˹ǃå ý˦Ǆ˲ǆ ǑƼ Ɠ˸ ʾ ǏǄƵǕå ˕ǈƓḪ ɆǂƉ˯ǃå èǙ˗ƶǆ  ˕ɂ̇ ˮḧǃå ˞˸ơ4SO2H  Ǌ Ǆɂā

˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄǂHCl  ̠ƶĈȻ ̟ ơ˻ ɉƓƪāǕå ǉ̆ǋ Ɨư˦ ơ˸ Ɨƞïí úǚ˯Ƥã Ǐǃã xǃî ƴƞ̇ǒ ā
 Ą˷Ȼá ̝Ǆ˶Ǆǃ Ɨ˸ƞƓǌǆ ̇˰ǂá Ɨư˦ ơ˸ ̇˰ǂǕå Ɋƪ˦ǃå.Ɠ 

ïƓ ˯Ƥã ƗȻå˗ƕ ǑƼ é˗˲Ȼ ɆǂƉ˯ǃå ɆǂƉ˯ǃå Ǒ˷˸˲ǃå Ɋƪ˦ǃå ǑƼ ƗƵ̇ ˴Ⱥ ǑƑƓ ˸ Ḫā˙ǌḧǃå ƗƵ̇ ˴Ⱥ 
˥ḧǃ ƴǆ ˚˻ǂå̇ ƙ çíƓɂ̊ ǃ ˣǃî ƴƞ̇ ǒ ā è˦ˮ˰ǃå ˥ǆ ÷˦ ǈ Ɍơǚǒ ā ɆǂƉ˯ǃå Ɛ˟Ɠ ˯ǒ ˥ǆ̊ ǃå ïā˙ǆ 

Ơ˷˯ǒ .ɆǂƉ˯ǃå ƗƿƓƵã ˔ˮ˴ƙ Ǒ˯ǃåā ˗ƶ˶˸ǃå ǑƼ Ɨ ˷˸˲ǃå èƓǈ˦ǒǕå ˥ǆ  Ċÿá Ɨˮɂ̇˱ ǃ˯å ƝƑƓ˯˹ǃå
 í˦ǀƽ˸ǃå ÿð˦ǃå ǑƼþ˦ǒí˦˶ǃå ˗˻˴Ḫāï˗˻ǋ ý˦Ǆ˲ǆ NaOH  ˗ƶȺ Ǌǃ Ɨ˸ ʾ ǏǄƵá Ǐǃã Ɇ˶Ȼ

 ïā˙ǆ15  æ èï̠ƿ ā ƓĄǆ˦ǒ0.1054 ˤƪ/þå̇ ƺǄǆ2  ˥ǆð çíƓɂð ƴǆ Ɠ ˱ɂï˗ƙ ˝ƿƓ˹˯ǒ ˤƛ
 ÷Ɠƽƙïã ɌơǚĈǒ Ɠ˸Ḫ .̇˸ƺǃå ç̠ǆ çíƓɂð ƴǆ ǑƑƓ˸Ḫā̇ǌḧǃå ɆƵƓƽ˯ǃå Ɛ˟Ɠ˯ǃ xǃî ƴƞ̇ɂā ̇˸ƺǃå

í˦˶ǃå ˗ɂï˦ǄḪ ý˦Ǆ˲ǆ ǑƼ ɆǂƉ˯ǃå èǙ˗ƶǆ ǑƼ Ơưåā þ˦ǒNaCl ǊƬ ÿ˦ḧƙ çíƓɂ̊ǃå ǉ̆ǋā Ü
 çĊ̠ǆ çîƓɂð ƴǆ Ɋƪ˦ǃå ǑƼ ï˦Ǆḧǃå èƓǈ˦ǒá ̊˻Ḫ̇ƙ çíƓɂð Ǐǃã xǃî ƴƞ̇ǒ ā ˥ǆ̊ǃå ƗǃǙ̠ƕ ƗɣƤ
:ƗǃƓ˯ǃå ɉƓǀ˹ǃå óǚ˳ ƪ˯å ˥ɜ˸ĈȻ Ɠ˸Ḫ .ǑƑƓ˸Ḫā̇ǌḧǃå ɆǂƉ˯ǃå Ɋ˵ ˹˯ǃ ɏí˓ƙ Ǒ˯ǃå ā ̇˸ƺǃå 

1. ˙˻ƺ˯ƙ èǙ˗ƶǆ ɆǂƉƙ ˔Ǆ˶ǃå Ǒǈ˦Ɂ̇ ḧǃå .ɆǂƉ˯ǃå Ɋƪā úǚ˯ƤƎȺ 
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2ˤ ʾ.  ƴǆ ƗǈïƓǀǆ Ɨƽ́ư ÿ˦ḧƙ ƗȻ̠ƵƓǀǃå ɉƓƪāǕå ǑƼ Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶Ǆǃ ɆǂƉ˯ǃå èǙ̠ƶǆ
.Ɨ ˷˸˲ǃå ɉƓƪāǕå ǑƼ ɆǂƉ˯ǃå èǙ˗ƶǆ 

3.Ǒ˷˸˲ǃå Ɋƪ˦ǃå Ɨư˦˸ơ Ɨƞïí çíƓɂð ƴǆ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶Ǆǃ ɆǂƉ˯ǃå ƗǆāƓǀǆ ˞ƽ˳˹ƙ.  
 ǑƼ Ɠǋ̇˸ƹ ʕƙ Ǒ˯ǃå ā Ɨ˱ǃƓƶǆ ÿā̠ƕ ā ƴǆ ̝Ǆ˶ǃå èƓ˹˻ƶǃ ÿð˦ǃå ÿå̠ǀƼ ƝƑƓ˯ǈ Ɇ˻˱ ƙ˴ ʕƙ

 þƓƶˠǃå ƠǄǆ Ɇ˻ǃƓ˲ǆ ǑƼ ˙˸ƺǃå èå̇ ˯Ƽ ˛ƽ˹ǃ ā ƗǀȺƓ˴ǃå Ɇ˻ǃƓ˲˸ǃå ˛ƽǈNaCl ˞˸ơ Ü
˕ɂ̇ ˮḧǃå4SO2H  ā˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄḪClHǑǄǒ Ɠ˸Ḫ ˙˸ƺǃå ïƓ ˯Ƥå ƝƑƓ˯ǈ ˕ǈƓḪ .:  
.à ý˦Ǆ˲ǆ ǑƼ ǑǄḧǃå ˙˸ƺǃå ƞāï˗˻ǌǃå ˗ɂï˦Ǆǂ ˥˻HCl  ˚˻Ḫ̇ ˯ƕ%5 

 Ɇɜ˵ǃå ̇ǌsĈȻ7  ˙˻ƹā Ɨ˱ǃƓƶ˸ǃå ˔Ǆ˶ǃå èƓ˹˻ƶǃ ˙˸ƺǃå ç̇ ˯ƽǃ Ɠƶ ƙ ɆǂƉ˯ǃå èǙ˗ƶǆ èå̇ ˻ƺƙ
 Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃ ÿð˦ǃå ǑƼ çïƓ˴Ƥ Ɇƿá ÿá ɌơǚĈǈ .˥˻ƞāï̠˻ǌǃå ï˦ǄḪ ý˦Ǆ˲ǆ ǑƼ Ɨ˱ǃƓƶ˸ǃå

C35  ˕ǈƓḪ0 mg   ùǃå ǑƼ24  Ɨ˱ǃƓƶ˸ǃå ̇˻ƹ Ɨ˹˻ƶǄǃ ÿð˦ǃå ÿå̠ǀƼ ÿƓḪ Ɠ˸˹ƕ˻ ÜǏǃāǕå ƗƵƓƪ
125.85 mg. 

 

 
) ЭЫЇЮϜ7  ϟЯЋЮ евϿЮϜ ϣЮъϹϠ дϾнЮϜ ϹЧУЮ ЭЪϑϧЮϜ ϤъϹЛв : (C35 сТ ϭЮϝЛгЮϜ ϽуОм ϭЮϝЛгЮϜ 

 еуϮмϼϹулЮϜ ϹтϼнЯЪHCl.   
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 ǏǄƵá ÿá ̟ ơ˻ ƝǃƓƶ˸ǃå ̇ƹ˻ ̝Ǆ˶ǃƓȺ ƗǈïƓǀǆ ǚ˻˭ư ā̠ˮǒ Ɨ˱ǃƓƶ˸ǃå Ɨ˹˻ƶǃå ɆǂƉƙ Ċÿá Ɠ˸ǂ
 ̠ƶȺ ÿ˦ɜȻ Ɨ˱ǃƓƶ˸ǃå Ɨ˹˻ƶǄǃ ɆǂƉƙ ý̠ƶǆ45  ƗǄ˸Ƶ ˥ǆ ƓĄǆ˦ǒǏǃã Ɇ˶˯ǃ ɆǂƉ˯ǃåmg  

133.64 ƗǆāƓǀ˸ǃå ˙ƛá Ơưå˦ ǃå ˥ǆ .Ɨ˱ǃƓƶ˸ǃå ˙˻ƹ Ɨ˹˻ƶǃå ǑƼ Ɨ˸ ʿǃå ǉ˘ǋ ɄƵƓ˷˯ƙ Ɠ˸˹˻ƕ .
 Ơɣ ǃ˴ Ɨɂïå̇ơ˦˻ ḧ˸ǃå Ɨ˱ǃƓƶ˸ǃå ƗǄ˸Ƶ ǊǄ˱ƙ ÿá ˥ɜ˸Ȼ ɏ̆ǃå Ɋƪ˦ǃå å̆ǋ ǑƼ ɆǂƉ˯Ǆǃ ç̠Ċ˻˱ǃå
 ˔Ǆ˶ǃå Ɨ˹˻Ƶ Ơˠƪ ǏǄƵ Ǌ˹ɂ˦ḧƙ ˤ˯ǒ ɏ˘ǃå Ǒƿå˦ǃå ßƓ˵ƺǃƓȺ ˣǃî ˙˴ƽȻ ˗ƿā Ü˔Ǆ˶ǃå èƓ˹˻Ƶ

Ⱥ˗ɂï˦ˮǃå çíƓ˸(borided). 
.å ý˦Ǆ˲ǆ ǑƼ ǑǄḧǃå ˙˸ƺǃå ˕ɂ̇ ˮḧǃå ˞˸ơ 4SO2H  ˚˻Ḫ̇ ˯ƕ%5 

 Ɇɜ˵ǃå ˙ǌˢȻ8  ˞ ơ˸ ý˦Ǆ˲ǆ ǑƼ Ɨ˱ǃƓƶǆ ÿā̠Ɂā ƴǆ Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃ ̇ ƺ˸ǃå ƝƑƓ˯ǈ
˕ɂ̇ ˮḧǃå4SO2H  Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃ ÿð˦ǃå ǑƼ ÿå̠ǀƼ Ɇƿá ÿá ɌơǚĈǈ .C35  ˕ǈƓḪ0 mg 
 ùǃå ǑƼ24  ƗƵƓƪ Ɨ˱ǃƓƶ˸ǃå ̇˻ƹ Ɨ˹˻ƶǄǃ ÿð˦ǃå ÿå̠ǀƼ ÿƓḪ Ɠ˸˹ƕ˻ ÜǏǃāǕå56.7 mg .  Ɠ˸Ḫ
 Ċÿá  ïā̇ǆ ̠ƶȺ Ǌǈá ̟ ơ˻ ̇˸ ƺǃå ç̇˯Ƽ ƗǄ˻˟ Ɠǆā̠ƶǆ ÿ˦ɜȻ íƓɜȻ Ɨ˱ǃƓƶ˸ǃå Ɨ˹˻ƶǄǃ ÿð˦ǃå ÿå̠ǀƼ

90 Ɠǆ˦ǒ  ýíƓƶȻ Ɠǆ ɏá3 á Ɨ˹˻ƶǃå ǉ̆ǌǃ ÿð˦ǃå ǑƼ ̠ǀƽǃå Ɇ˶ Ȼ ̇ǌƬ0.307 .mg   

 
 ЭЫЇЮϜ)8 (ЭЪϑϧЮϜ ϤъϹЛв : дϾнЮϜ дϜϹЧУЮ  евϿЮϜ ϣЮъϹϠ  ϟЯЋЮC35  сТ ϭЮϝЛгЮϜ ϽуОм ϭЮϝЛгЮϜ

ϥтϽϡЫЮϜ Ѝгϲ 4SO2H 
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ƗǈïƓǀǆ ˗ƞ ƗǄ˻˭ư Ɨ ˸ḧǃå ǉ˘ǋā  ÿ˦ḧƙ Ǒ˯ǃå ā Ɨ˱ǃƓƶ˸ǃå ̇˻ƹ Ɨ˹˻ƶǃå ˥ǆ í˦ǀƽ˸ǃå ÿð˦ǃå ƴǆ
 ï˗ǀȻ Ɠ˸Ⱥ å˗ƞ ç̇ ˻ˮǂ110.18 mgǗƓȺ . Üˣǃ˘ǃ ƗƼƓư˙˻ƹ Ɨ˹˻ƶǃå ǑƼ ɆǂƉ˯ǃå Ɨ ǄƕƓƿ íåí̊ ƙ 
 ˔Ǆ˶ǃ Ɨ˱ǃƓƶ˸ǃåá ĄƼƓƶưƓÜ ˹ƙ Ɠ˸˹˻ƕ˙˻ƹ èƓ˹˻ƶǄǃ ˙˻ˮḪ Ɇɜ˵Ⱥ ˞ƽ˳  ā Ɨ˱ǃƓƶ˸ǃå ˙ǌˢƙ Ɠ˹ǋ

ɆǂƉ˯ǃå ƗǆāƓǀǆ çíƓɂð ā ˥˻˴˲ƙ ǑƼ ÿāï˦ˮǃƓȺ Ɨ˱ǃƓƶ˸ǃå Ɨ˸ǋá. 
.é  þƓƶˠǃå ƠǄǆ ý˦Ǆ˲ǆ ǑƼ ǑǄḧǃå ˙˸ƺǃåNaCl  ˚˻Ḫ̇ ˯ƕ%5 

 Ɇɜ˵ǃå ̇ǌsĈȻ9  ˙˻ƹā  Ɨ˱ǃƓƶ˸ǃå ˔Ǆ˶ǃå èƓ˹˻ƶǃ ˙˸ƺǃå ç̇ ˯ƽǃ Ɠƶ ƙ ɆǂƉ˯ǃå èǙ˗ƶǆ èå̇ ˻ƺƙ
 .þƓƶˠǃå ƠǄǆ ý˦Ǆ˲ǆ ǑƼ Ɨ˱ǃƓƶ˸ǃå 

 
 ЭЫЇЮϜ)9 (ЭЪϑϧЮϜ ϤъϹЛв : дϾнЮϜ дϜϹЧУЮ  евϿЮϜ ϣЮъϹϠ  ϟЯЋЮC35 сТ ϭЮϝЛгЮϜ ϽуОм ϭЮϝЛгЮϜ 

аϝЛГЮϜ ϱЯв  NaCl 

 

 ý˦Ǆ˲ǆ ƗǃƓơ ǑƼ Ɍơǚ˸ǃå ˥ǆ̊ǃå ƴǆ ɆǂƉ˯ǃå ƗƵ̇ƪ ǑƼ ̇˻ˮḪ úǚ˯Ƥã í˦ƞā þ̠Ƶ ɌơǚĈǈ
 þ˦ǒí˦˶ǃå ˗ɂï˦ǄḪ āá þƓƶˠǃå ƠǄǆ)Ǐ˹˲˹˸Ǆǃ Ɇ˻˸ǃå Ɨ˸ ʾ ǑƼ ˙˻ˮḪ ˙˻ƺƙ ˗ƞ˦ǒ Ǚ(  ɆǂƉƙā

 ƝǃƓƶ˸ǃå ̇˻ƹ ̝Ǆ˶ǃƓȺ ƗǈïƓǀǆ ̇Ḫ̆Ĉǒ íƓɜȻ Ǚ Ɨ˱ǃƓƶ˸ǃå Ɨ˹˻ƶǃå. ƕƓƿ üƓ˹ǋ Ċÿá Ɍơǚǈ Ɠ˸Ḫ Ɨ Ǆ
Ɠǋ̇ǌsĈƙ ɆǂƉ˯Ǆǃ ç̇ˮ˻ǂ . Ɨ˱ǃƓƶ˸ǃå Ɨ˹˻ƶǃå Ɠǋ̇ ǌˢƙ ç̇ ˻ˮḪ ƗǆāƓǀǆ ƓǌǄƕƓǀȻ Ɨ˱ǃƓƶ˸ǃå ˙˻ƹ Ɨ˹˻ƶǃå 
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Ǆ̝˶ǃå ˥ǆ èƓ˹˻Ƶ ç̠Ƶ ǑƼ ƗǄ˯ḧǃå ̠ǀƼ èƓƪƓʾ ƝƑƓ˯ǈ ǏǄƵ ĄßƓ˹ƕC35  ɋƓƽ˯ơǙå ˤƙ
ƓƞƓ˯˹˯ƪǙƓȺƗ ǃƓ˯ǃå è: 

1. ˔Ǆ˶Ǆǃ ˗ǒåï˦˻ǃƓȺ Ɨ˱ǃƓƶ˸ǃå Ɇ˸ƶƙC35  ǑƼ ˙˻ˮḪ Ɇɜ˵Ⱥ ɆǂƉ˯ǃå ƗǆāƓǀǆ ˥˻˴˲ƙ ǏǄƵ
ƓƵ Ɇɜ˵Ⱥ Ɨ ˷˸˲ǃå èƓ˭˻ˮǃå ǑƼ ƗƮƓƤā Ü þ)HCl  ˕ɂ̇ ˯˹ǃå ˞˸ơā3HNO  ˞˸ơā

 ˕ɂ̇ ˮḧǃå4SO2H ( þƓƶˠǃå ƠǄǆ ý˦Ǆ˲ǆ ǑƼāNaCl ā ˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄḪ NaOH . 
2. Ɨ ˷˸˲ǃå ɆǂƉ˯ǃå èƓ˭˻ƕ ˞ƶȺ ˥ǆ Ǒƿåā ßƓ˵ƹ ˥ɂ˦ḧƙ ǏǄƵ ˗ǒåï˦ˮǃå ßǚ˟ Ɨ˱ǃƓƶǆ Ɇ˸ƶƙ

ƗȻ˗ƵƓǀǃå ā. 

( ƕ ˬɀ˗˯˭ǁä çäÞä̠ ƜǕä)  ƕ ƏƑ ˶ ḨĀ˗Ǌḥǁä ƕƾɀ˗˞ǁä 
 þƓƵ Ɇɜ˵Ⱥ æƓˠǀ˯ƪǙå èƓ ˹˲˹ǆ ˤƪ̇ ǃ Ɨǆðǚǃå Ɨ ƑƓ ˸ Ḫā˙ǌḧǃå èƓƪƓ ʿǃå ǏǄƵ ý˦˶˲ǃå ˤ˯ǒ

 ǑƑƓɁ̇ ǌḧǃå ˗ǌ˱ǃå ðƓǌƞ þå˗˳˯ƪƓȺPotentiostat- Galvanostat   ˤ˳˷ǆ ðƓǌƞ ˦ǋ ā
 èƓǈƓ ˮǃå Ơ˸˴ƙ .Ɠǀ ˴ǆ çí˗˲ǆ Ɨ˸ ʿǃ ǑƑƓɁ̇ ǌḧǃå ˗ǌ˱ǃå Ɨ˸ ʾ Ɋ ˷Ⱥ Ơ˸˴Ȼ  ǑƑƓɁ̇ ǌḧǃå ïƓ ˯Ǆǃ

èåïƓ ˯Ƥå ˥ǆ Ɠǌ˻ǄƵ Ɇ˶˲˸ǃå  èƓ˹˻ƶǃå ü˦Ǆƪ ˥Ƶ ƗǈïƓǀǆ Ɨƪåïí ßå̇ ƞƎȺ Ɨ ƑƓ ˸ Ḫā˙ǌḧǃå ɆǂƉ˯ǃå
 èƓ˹˻ƶǃ  æƓˠǀ˯ƪǗå èƓ ˹˲˹ǆ ǏǄƵ ý˦˶˲ǃå ˤƙ ā æƓˠǀ˯ƪǗå èƓ ˹˲˹ǆ ýǚƤ ˥ǆ ç̇ ˮ˯˳˸ǃå
 ɉƓƪāǕå ˞ƶ ǃ  Ɨƪåï˗ǃå ǑƼ  þ˗˳˯˴˸ǃå  Ɨ˱ǃƓƶ˸ǃå ˙˻ƹā  ˗ǒåï˦ˮǃå Ɨǀ ˠȺ Ɨ˱ǃƓƶ˸ǃå ˔Ǆ˶ǃå

ðƓǌƞ ɖɂ̇ ˟ ˥Ƶ Ɨ ǄǂƉ˯ǃå201 Potentiostat- voltalab. PGN  Ǒ˱ǆ̇ ƕ þƓˢ˹ƕ ˚ǌ˱˸ǃåā
 ǑƑƓ ˸ Ḫā˙ǌǂVolta- master4  Ɇɜ˵ǃå ǑƼ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ10 ðƓǌ˱Ⱥ ɆƮ˦ǒ ā Ü

 ǉ̆ǌƕ Ɨƪåï̠ǃå è̇˶˯ƿå ̠ƿ ā.ɆǂƉ˯ǃå ƗǄƤ ɏïƓ˴˸Ⱥ Ɏ̇Ƥá Ɨǌƞ ˥ǆā Ɨǌƞ ˥ǆ ̇ƙ˦˸ˮ ḧǃå
 Ǒǃ˦Ǆ˲ǆ ǏǄƵ Ɨǀɂ̇ ˠǃå4SO2H  āHCl. 

ðƑ ʽǁä à˕ˬǄ ǏƏƑ ˶ ḨĀ˗Ǌḥǁä 
 ˗˸˯ƶƙƗ ˹ǀ˯ǃå ǃåḧǌƗ ƑƓ ˸ Ḫā˙ ƵǄǏ ɖ˻ˮˠƙ ʕ ʾ ç̇ ˻ƺ˯ǆ ǃǄ ÿ˦ ḧ˸ ˥ǆ ýǚƤ Ɨˠ˲˸ǃå Ɨ ǈ˦˸ḧǃå 

voltalab 201 ƵǄǏ Ɨ˹˻ƶǃå ç̇ ˮ˯˳˸ǃå Ǒ˯ǃå Ɇ˰˸ƙ  Ɏ̇˴˸ǃå ɆǆƓƶǃå )Working Electrode 
(  ˤ˯ǒ Ǒ˯ǃå ā ̇ ˸ƹǋƓ ǑƼ ˲ǆǄý˦ Ǘåþ˦˻ƪƓƙ˦ˮǃå ï˦ǄḪ ˥ǆ ÿ˦ɜȻ ɏ̆ǃå ̞ ǃ˻ā̇˯ḧǃ  KCl ǑƼ

 ˙˵ ƕ ßƓƵāǃ ç˗˸30  Ɨǀ ʾíí˦ƞ˦ƕ ãíā˙˯ḧǃ Ɇ˻ǆ˦ǃƓḧǃå ˴˸ǂ Ɏ̇ Ǒƶƞ̇ ǆ ˥˻ƙǚˮǃåā ɏ˘ǃå Ɇ˰˸Ȼ 
Ǘåíā˙˯ḧǃ ˗ƵƓ˴˸ǃå .ˤ˯ǒ Ɇ˻Ʈ˦ƙ ƗƼƓǂ  ɏïƓ˴˸ǃå Ǐǃã ˱ǃåǌðƓVoltalab.PGN 201   ā
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˗ƶȺ ˗ǂƋ˯ǃå ˥ǆ Ɇ˻Ʈ˦ƙ Ǘåèåíā˙˯ḧǃ ɆǂƉ˯ǃå Ɨ ǄƤ íå˗Ƶã ā Ɇɜ˵ǃƓȺ Ơ ˲˶ǃå  ˤ˯ǒíå˗Ƶã 
èǚƤ˗ǆ ƗɁ̇ ˱˯ǃå ƗƮƓ˳ǃå Ɨ˹˻ƶǃƓȺ ç̇ ˮ˯˳˸ǃå ǑƼ ƝǆƓǈ̇ ƕ volta master 4 ˥ǆā ʕƛ ǒʕ˯ 
ýƓƤíã ƶ˸ǃåǄèƓǆ˦ ƗƮƓ˳ǃå Ɨ˹˻ƶǃƓȺ ç̇ ˮ˯˳˸ǃå  Ɇɜ˵ǃå ǑƼ ˙ǌˢȻ Ɠ˸Ḫ11 . 

 
) ЭЫЇЮϜ10 сϚϝϠϽлЫЮϜ ϹлϯЮϜϾϝлϮ : (Potentiostat-Galvanostat .Voltalab.PGN 201 

 

 
ЮϜ ЭЫЇ)11( ϽϦнуϡгЫЮϜ ϾϝлϮ сТ ϢϽϡϧϷгЮϜ ϣзуЛЮϜ ϤϝжϝуϠ Ϥы϶ϹгЮ ϣуТϜϽОнϦнТ ϢϼнЊ  : 
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˗ƶɁā ˣǃî ǒʕ˯ Ɇ˻ƺ˵ƙ ˳ǃåǄƗ Ɋƺ˷ǃƓȺ ƵǄǏ ï˚ǃå  ß˗ˮǃåˤƙ Ɋƺ˷ǃå ƵǄǏ ïð  ƝǆƓǈ̇ ƕ ǑƼ ß˗ˮǃå
volta master 4  ˤƪ̇ ƕ æƓˠǀ˯ƪǗå èƓ ˹˲˹ǆ ǏǄƵ ý˦˶˲ǃå ˤ˯ǒ ˙˻ƤǕå ǑƼ āǚƵƗƿ 

 ÿ˦ ḧ˸ǃå ƗǃǙ˗ƕ ƗƼƓ˰ǂ ïƓ ƙ ɆǂƉ˯ǃå . ƝǆƓǈ̇ ˮǃå Ɨˠƪå˦ƕ 
 ÜƗȻí˦ƛƓḧǃå ā ƗȻí˦ǈǕå Ɨǀˠ˹˸ǃå èƓ ˹˲˹ǆ ā Ɠǌ˻ǄƵ Ɇ˶˲˸ǃå æƓˠǀ˯ƪǗå èƓ ˹˲˹ǆ ýǚƤ ˥ǆ

˥ɜ˸˸ǃå ˥ǆ ɆǂƉ˯ǃå ïƓƙ ā ɆǂƉ˯ǃå ÿ˦ Ḫ˸ ʕ  ʾ̠ǒ̠˲ƙ ā ɆƼƓƙ èƓƪƓ˸ǆ íƓ˱Ȼã   ƴ˟Ɠǀ˯ǃå ɉƓǀǈ ˥ǆ
 Ɠǌ˻ǄƵ ý˦˶˲ ǃå ʕƙ Ǒ˯ǃå ʕ ǃʿå ǉ̆ǋ ̇˻Ƽ˦ƙ ʕ˯ǒ ā ɏåíåïƓƼ ÿ˦ǈƓƿ ˥ǆ ɆǂƉ˯ǃå ý̠ƶǆ ʕǀ˻ƙ xǃ̆Ḫā

.ÿ˦ǈƓǀǃå å̆ǋ ǏǄƵ ̠ǒ̠˲ ǃ˯å Ǌƞā ǏǄƵ ̠˸ ƶ˯Ȼ ɏ̆ǃåā Ü þ̠˳ ˯˴˸ǃå ƝǆƓǈ̇ˮǃå Ɨɣƪå˦ƕ 
Ɠ˯Ƥå ƝƑƓ˯ǈ ǏǄƵ ý˦˶ ǃ˲å Ċʕƙ ƝƑƓ˯˹ǃå è̇ ǌˡá Ɠ˸Ḫ .Ɨ ƑƓ ˸ Ḫā˙ǌḧǃå Ɨǀɂ̇ ˠǃå ˔˴ơ ˙˸ƺǃå ï
ǆ ýǚƤ ˥ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ɆƼƓƙ Ǐ˹˲˹Ⱥ óƓ˳ǃåý˦Ǆ˲˸ ˕ɂ̇ ˮḧǃå ˞˸ơ 4SO2H  ǑƼ

 ýƓɜƬǕå12  ā13 ǑǄǒ Ɠ˸Ḫ Ɨ˲ư˦˸ǃå:  
 

 
) ЭЫЇЮϜ12 сжнϠϽЫЮϜ ϟЯЋЮ ЭТϝϦ пзϳзв  : (C35  ϥтϽϡЫЮϜ Ѝгϲ ЬнЯϳв сТ ϭЮϝЛгЮϜ4SO2H 
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) ЭЫЇЮϜ13 сжнϠϽЫЮϜ ϟЯЋЮ ЭТϝϦ пзϳзв  : (C35  Ѝгϲ ЬнЯϳв сТ ϭЮϝЛгЮϜ ϽуО

ϥтϽϡЫЮϜ4SO2H 

 ý˦Ǆ˲ǆ ǑƼ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ˕ǈƓḪ Ɠ˸˹˻ƕ ˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄḪHCl  ǑƼ Ɨ˲ư˦ǆ
 ýƓɜƬǕå14  ā15 ǑǄǒ Ɠ˸Ḫ: 

 
ЮϜ ЭЫЇ)14(  сжнϠϽЫЮϜ ϟЯЋЮ ЭТϝϦ пзϳзв  :C35 еуϮмϼϹулЮϜ ϹтϼнЯЪ ЬнЯϳв сТ ϭЮϝЛгЮϜ 

HCl 
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ЮϜ ЭЫЇ)15( :  сжнϠϽЫЮϜ ϟЯЋЮ ЭТϝϦ пзϳзвC35  еуϮмϼϹулЮϜ ϹтϼнЯЪ ЬнЯϳв сТ ϭЮϝЛгЮϜ ϽуО

HCl 

 

 ƝǃƓƶ˸ǃå ˙˻ƹ ˔Ǆ˶ǃå ā ˗ɂï˦ˮǃå Ɨǀ ˠȺ ƝǃƓƶ˸ǃå Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶Ǆǃ ɆǂƉ˯ǃå ƗǆāƓǀǆ ˝˲Ƽ ˤƙ
Ǒǃ˦Ǆ˲ǆ ˥ǆ ɆḪ ǑƼ ˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄḪ HCl ɂ̇ ˮḧǃå ˞˸ơ ā˕H2SO4  Ǒǃå˦˯ǃå ǏǄƵ

 ǑƼ ˙ǌˢƙ Ǒ˯ǃå ǑƑƓ ˸ Ḫā˙ǌḧǃå æƓˠǀ˯ƪǗå èƓ ˹˲˹ǆ ā ˙˸ƺǃå èåïƓ ˯Ƥã ƝƑƓ˯ǈ ýǚƤ ˥ǆ
 ˥ǆ ýƓɜƬǕå12  Ǐǃå15  ɆǂƉ˯ǃå ÿ˦ Ḫ˸ ÿá Ǐǃã ƝƑƓ˯˹ǃå ̇˻ ƙ˵ ā ̇ˮ˳˸ǃå çïå̇ơ Ɨƞïí ̠˹Ƶ

 ˔Ǆ˶ǃå Ɏ˗ǃ çí˦ƞ˦˸ǃå ˣǄƙ ˥ǆ ǑƑƓɁ̇ ǌḧǃå ïƓ ˯ǃå ˗ư Ɨ ƪƓ˴ơ ˙˰ǂá çïá˦ˮǃƓȺ ƝǃƓƶ˸ǃå ˔Ǆ˶ǃ
 ˙˻ƹ Üǉ˗ư Ɇ˷Ƽá ƗǆāƓǀǆ ā ɆǂƉ˯ǃå éā˗˲ǃ Ɨƽ ʹư Ɨ ǃƓ˸˯ơã Ǒ˹ƶȻ Ɠǆ Ü(ɏ˗ɂï˦ˮǃå) ƝǃƓƶ˸ǃå

 Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃ ƗȻƓ˸ơ ̊ƞƓơ ÿ˦ḧƙ ÿá ˥ɜ˸Ȼ ̠ɂï˦ˮǃå Ɨǀ˟ ÿá ǏǄƵ ý̠ǒ xǃî āC35  ǑƼ
 Ɨǀ˟ ̞ǄĊǄƿ ̟ ơ˻ Ɨǈð˦ǃå Ɨǀɂ̇ɣǃƓȺ ̇˸ƺǃå ïƓ˯Ƥã ƝƑƓ˯ǈ Ǌ˯˹ƕ˻ Ɠǆ ˦ǋā çí̠˲ ǃ˸å ɆǂƉ˯ǃå ɉƓƪāá

 ð˦ǃå ÿå˗ǀƼ ˥ǆ ˗ɂï˦ˮǃå. ɉƓƪāǕå ǉ̆ǋ ǑƼ ̇˻ Ḫˮ Ɇɜ˵Ⱥ ÿ 
 ǑǄǒ Ɠǆ ǑƑƓ˸Ḫā̇ǌḧǃå æƓɣǀ˯ƪǗå èƓ˹˲ ǆ˹ ˥ǆ ɆƼƓƙ èƓƪƓ˸ǆ ƴ˟Ɠǀƙ ýǚƤ ˥ǆ ɌơǚĈǒ: 
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1 Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ɆǂƉƙ ý˗ƶǆ .C35  ˣ ˯ɂ̇ ˮḧǃå ˞˸ơ ý˦Ǆ˲ǆ ǑƼH2SO4  Ǒǋ
3.313  ˥ǆ ˙ˮǂá Ɨ˸ ʿǃå ǉ˘ǋā Ɨ˹˴ǃå/ˤǄǆ ˔Ǆ˶ǃå ɆǂƉƙ ý˗ƶǆC35  ˗ǒåï˦ˮǃƓȺ  ƝǃƓƶ˸ǃå

ý˦Ǆ˲˸ǃå ˛ƽ˹ǃ   Ɠǌ˯˸ ʾ ýíƓƶƙ Ǒ˯ǃåā1.715.Ɨ˹˴ǃå/ˤǄǆ 
2 Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ɆǂƉƙ ý˗ƶǆ .C35 ˥˻ƞāï˗˻ǌǃå ˗ɂï˦ǄḪ ý˦Ǆ˲ǆ ǑƼHCl   Ǒǋ2.255 

 å˘ǋ ǑƼ ˗ɂï˦ˮǃƓȺ  ƝǃƓƶ˸ǃå Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃ ɆǂƉ˯ǃå ý˗ƶǆ  ˥ǆ ˙ˮǂá Ɨ˸ ʿǃå ǉ˘ǋ ā Ɨ˹˴ǃå/ˤǄǆ
 Ɠǌ˯˸ ʾ Ǒ˯ǃå ā ý˦Ǆ˲˸ǃå2.206 ˹ǆ ǑƼ ƴ˟Ɠǀ˯ǃå ˥ǆ ˙ǌˢȻ Ɠ˸Ḫ  Ɨ˹˴ǃå/ˤǄǆ. ɆƼƓƙ Ǐ˹˲ 

3.  Ɨ˱ǃƓƶǆ ÿá ý˦ǀǃå ˥ɜ˸Ȼ˔Ǆ˶ǃå C35 Ɇ˻ǃƓ˲ǆ ǑƼ ɆǂƉ˯ǃå ƗǆāƓǀǆ ˥ǆ ˙˻ˮḪ Ɇɜ˵Ⱥ ˥˴˲ƙ 
˥˻ƞāï˗˻ǌǃå ˗ɂï˦Ǆǂ HCl ā ˣ ˯ɂ̇ ˮḧǃå ˞˸ơ H2SO4  ˙ǌˢƙ Ǒ˯ǃå ā ɆǂƉƙ èǙ˗ƶǆ 
 Ɨ˱ǃƓƶ˸ǃå Ɨ˹˻ƶǄǃɆƿá  ˙˻˰ɜȺ. Ɨ˱ǃƓƶ˸ǃå ˙˻ƹ ˣǄƙ ˥ǆ 

 ĈȻǑǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ˗ƶ ƝǃƓƶ˸ǃå ǃƓȺ ˗ɂï˦ˮC35  ˙˰ǂá ā˙ǌḪ ƝƑƓ˯˹ǃå ̇˻ ƙ˵ .ǉ̇˻ƺȺ ĄƗǈïƓǀǆ ƗˮǄƪ
˯ƙ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃ ɆǂƉ˯ǃå ƗǆāƓǀǆ ÿá Ǐǃã˗ǒå̊ ǃ ɆǂƉ˯ǃå ƗǆāƓǀǆ ˥ǆ æ̇ ˯ǀƙā Ü Ɨ˱ǃƓƶ˸ǃå ƴǆ ù

AISI 316L . Üüåî ˥ǆ ˞ ʿ˹ǃå ǏǄƵ Ɨˠƪå˦ƕ ƗǄƛƓ˸ǆ ƝƑƓ˯ǈ ˥Ƶ øǚƕǗå ˤƙKayali et 
al ]22 ÿāï˦ˮǄǃ Ɨ˴ ǃ˹ƓȺ [AISI 316L ̇Ḫî ÿā̇Ƥàā ǑǃƓḪ .åā å ƗǆāƓǀǆ ÿá ɆǂƉ˯ǃǃå Ɨƽ ʹ˷

 .˗ɂï˦ˮǃå ßǚ˟ Ơˠƪ ǏǄƵ Ɨ ǆƓ˴˸ǃåā èƓǀǀ˵˯ǃå Ɨ˱ ˯ǈ ˕ǈƓǂ ˗ƞā] ÿā̇Ƥàā Ƹǈí23 ƝƑƓ˯ǈ [
 ˥˻ǈāï˦ˮǄǃ Ɨ ˴˹ǃƓȺ ƗǄƛƓ˸ǆInconel 718 ɆǂƉ˯ǃå ƗǆāƓǀǆ ÿāï˦ˮǃå èƓ˱ǃƓƶǆ ̞ƽƶưá .

ǃǄ.Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ Ü̝ƪƓ˹˸ǃå Ɇɜ˵ǃƓȺ ʕ˯ƙ ʕǃ çá˦ˮǄǃ Ɨɂïå̇ơ˦˻ ḧ˸ǃå Ɨ˱ǃƓƶ˸ǃå ÿá ƓĊ˸Ɂï ƴƞåï å̆ǋā 
Ḫā ÿï˦ˮǃå èåïî ïƓ˵˯ǈå ÿƓ(Boron)  ǏǄƵ èƓǆƓ˴ǆ Ɇƶƞ Ɠǆ Ü˛ǈƓ˱˯˸ǃå ˙˻ƹ ˔Ǆ˶ǃå ǑƼ

 ˔Ǆƿ Ǐǃå ǑǄǂƉ˯ǃå Ɋƪ˦ǃå ɆƑƓƪ ɆƺǄƺ˯ƕ Ǒƶư˦˸ǃå ɆǂƉ˯ǃå çíƓɂð Ǐǃå Ɏíá Ɠǆ ÿ˗ƶ˸ǃå Ơˠƪ
.ÿ˗ƶ˸ǃå 

ǁäƕƬǘ˱ 
 Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃå ǑƼ ɆǂƉ˯ǃå ç̇ǋƓl Ǐǃã û̇ˠ˯ǃå Ċʕƙ  ÜƗƪåï̠ǃå ǉ̆ǋ ǑƼ C35 ɉƓƪāá ǑƼ

 Ɨǃ˗˯ƶ˸ǃå ā ƗȻ˗ƵƓǀǃå ā Ɨ ˷˸˲ǃå Ɠǌ˹ǆ ƗƽǄ˯˳ǆ˥˻ƞāï˗˻ǌǃå ˗ɂï˦Ǆǂ)HCl  ˗˻˴Ḫāï˗˻ǋ Ü
 þ˦ǒí˦˶ǃåNaOH ˣɂ̇ ˯˻˹ǃå ˞˸ơ Ü3HNO  ˕ɂ̇ ˮḧǃå ˞˸ơ Ü4SO2H  ƠǄǆ ý˦Ǆ˲ǆā
 þƓƶˠǃåNaCl ˚˻ǂå̇ ˯ƕ5%(  çïá˦ˮǃå Ɨɂïå̇ ơ˦˻˸ ḧǃå Ɨ˱ǃƓƶ˸ǃå ïāí Ǐǃã ƗƼƓưǗƓȺ(Boriding) 

Ǆ˶Ǆǃ ƗȻƓ˸ơā ƗǆāƓǀǆ ƗǄ˻ƪ˦ǂ.Ɨ ǆ˦˱ǌǃå ɉƓƪāǕå ǉ˘ǋ ˥ǆ ˔ 
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 ƗǈïƓǀǆ èƓƪƓʾ ā çí̠˲ǆ û̇  ˟ā Ɨ˯ƕƓƛ íƓƶȺǕ ƓĄǀƼā ̞ǈƓḪ Ǒ˯ǃå ā Ɨƪåï̠ǃå ǉ̆ǋ ýǚƤ ˥ǆ
 Ɠ˸ǌ˱ƑƓ˯ǈ ˕ǈƓḪ ˥˻˯Ǆǃå ā  Ɨ ƑƓ ˸ ḧǃå ā Ɨ ƑƓɂ̊ ˻ƽǃå :˥˻˯ǀɂ̇ ˟ ɖƼā ā ɆǂƉ˯ǃå èǙ˗ƶǆ ƝƑƓ˯ǈ ˥˻ƕ

ǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ǏǄƵ ɉƓƪāǕå ǉ˘ǋ Ɨ ǆ˦˱ǋ ā ˙ƛá úǚ˯Ƥã Ơ˷˯ǒ ÜƗɁïƓǀ˯ǆ ǑC35  
 ā ƗȻƓ˸˲Ǆǃ ƗǄ˻ƪ˦Ḫ Ɨɂïå̇ ơ˦˻˸ ḧǃå Ɨ˱ǃƓƶ˸ǃå ïāí ˥˻˸˰ƙ Ɨ ǈƓɜǆã Ǐǃã ƗƼƓưã ƓǌƵå˦ǈá úǚ˯ƤƎȺ
 ɉƓǀ˹ǃå óǚ˳˯ƪå ˥ɜ˸Ȼ Ɨƪåï˗ǃå ǉ˘ǋ ýǚƤ ˥ǆ .èƓ˭˻ˮǃå ǉ˘ǋ ǑƼ ˔Ǆ˶ǃå ƗǆāƓǀǆ ˥˻˴˲ƙ

:Ɨ ǃƓ˯ǃå 
1˙˻ƺ˯ƙ . èǙ˗ƶǆ ɆǂƉƙ ˔Ǆ˶ǃå Ǒǈ˦Ɂ̇ ḧǃå úǚ˯ƤƓȺ Ɋƪā ɆǂƉ˯ǃå ˗ƿā ˕˹Ċ˻ƕ ƝƑƓ˯˹ǃå ÿá 

ɆǂƉ˯ǃå èǙ˗ƶǆ ǑƼ Ɨ ˷˸˲ǃå ɉƓƪāǕå ˕ǈƓǂ ǏǄƵǕå ƗǈïƓǀǆ èǙ˗ƶ˸Ⱥ ɆǂƉ˯ǃå ǑƼ  ɉƓƪāǕå
.Ɨǃ˗˯ƶ˸ǃå ā ƗȻ˗ƵƓǀǃå 

2 Ɨƞïí íƓȻíðã ƴǆ Ɨ ˷˸˲ǃå ɉƓƪāǕå ǑƼ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶Ǆǃ ɆǂƉ˯ǃå ƗǆāƓǀǆ ˞ƽ˳˹ƙ .
. ɉƓƪāǕå ǉ˘ǋ Ɨư˦˸ơ 

3 ÿāï˦ˮǃƓȺ Ɨɂïå̇ơ˦˻ ḧ˸ǃå Ɨ˱ǃƓƶ˸ǃå Ɨ˸ǋá ̇ǌsƙ .(boron)   èƓ˹˻Ƶ Ơˠ˴ǃ ˔Ǆ˶ǃåC35 
ǑƼ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃ ɆǂƉ˯ǃå ƗǆāƓǀǆ ˥˻˴˲ƙ ǑƼ èƓ˭˻ƕ  Ɨ ˷˸˲ǃå ɆǂƉ˯ǃå) ˦ Ǆǂ ˥˻ƞāï˗˻ǌǃå ˗ɂï

HCl  ˕ɂ̇ ˮḧǃå ˞˸ơ ā4SO2H ( Ɇɜ˵Ⱥ ÿð˦ǃå ÿå̠ǀƼ ā ɆǂƉ˯ǃå èǙ̠ƶǆ ˥ǆ ̞ ć˷ŊƽćƤ ̟ ơ˻
 ɋ˦˲Ǆǆ. 
4 æƓˠǀ˯ƪǗå èƓ ˹˲˹ǆ Ɨǀɂ̇ ˟ ā Ɨ ǈð˦ǃå ˥˻˯ǀɂ̇ ˠǃå ɖƼā Ɨƪåï˗ǃå ƝƑƓ˯ǈ ǊȺƓ˵˯ƙ .
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дϹгЮϝϠ ϤϝвϹϷЯЮ сУуДнЮϜ ̭ϜϸцϜ 
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1:ЉϷЯгЮϜ. 

 ˙ƮƓ˹Ƶ ˥ǆ å̇ ˶˹Ƶā ƗǆƓƶǃå èåßƓ˷ƽǃå ýƓɜƬá ˤǋá ˗ơá ˥ǒíƓ ˸ǃåā ƗǆƓƶǃå èƓơƓ˴ǃå ˙ˮ˯ƶƙ
 ˥ǆ Ǒǋā ƗƽǄ˯˳ ǃ˸å ÿƓɜ˴ǃå Ɨɣ ǈ˵á ƓǌǈƓ˷ ơ˯Ǚ ɏ̇˷ ǃ˲å Ɲ˴ Ǆ˹ǃ ƓǆƓǋ Ɠǈ˦ɜǆ ̇ˮ ƶ˯ƙā Ɨ˹ǒ̠˸ǃå

 ˙ƮƓ˹ƶǃå ˙˰ǂá ˛ɜƶƙā Ɠǌ˻Ƽ ˜ ʹȻ Ǒ˯ǃå Ɨ˭˻ˮǃåā ÿƓ˴ǈǙå ˥˻ƕ Ɨƿǚƶǃå Ɠǌ˻Ƽ ǏǄ˱˯ƙ Ǒ˯ǃå
ǋ ǑǈƓƶƙā Ɠǌǃ ƗǆƓƶǃå çï˦˶ǃå˘ ˙˻ˠƤ ï˦ǋ˗ƙ ˥ǆ Ɨ ǆƓ˹ǃå ýā˗ǃå ǑƼ ƓƮ˦˶Ƥā èƓƹå̇ ƽǃå ǉ

 ÿƓǆǕå Ǐǃå ˙ǀ˯ƽƙ ˕˲ Ʈá ˖˻ơ æƓƪå ç˗Ƶ Ɨ˱ ˯ǈ Ɨ ˭˻ˮǃåā Ɨɂ̇ ˶ ǃåā Ɨ ǈå̇ ˸ƶǃå Ɠǌ˯˭˻ˮǃ
åā èƓƙǓƓȺ ˚˻ǌ˱˯ǃåā ˔˻ƙ̇ ˯ǃåā ƗƼƓˢ˹ǃåā ǉ˦ ˵˯Ǆǃ ƗƼƓưǗƓȺ Ɨ ƪƓ˹˸ǃå èƓƙƓ ˹ǃ āé˦Ǆ˯ǃå  ɏ̇˶ǃå

 ɏïā̇˸ǃå þƓơíðǙåā Ǒ˭˻ ǃˮåā. 
  ßƓ ơɀā ˙ɂ˦ˠƙ ˗˹Ƶ Ǌǀ ˮˠƙ ˥ɜ˸Ȼ ǑǄ˸Ƶ Ɲǌ˹˸ǃ ɆƮ˦˯ǃå ƗǃāƓ˲ǆ Ǐǃå Ɨƿï˦ǃå ǉ˘ǋ ú˗ǌƙā

ǃå éāï˦˸ǃå ǏǄƵ ɌƼƓ˲Ȼ Ɠ˸Ⱥ ÿ˗˸Ǆǃ ƗǆƓƶǃå èƓơƓ˴ǃåā ˥ǒíƓ ˸ǃåƗ˹ǆå Ɨ˭˻ƕ ˙˻Ƽ˦ƙā ǑƼƓǀ˰ 
Ɨǆå˗˯˴ǆā  . 

ƕǁä˕ǁä çƑ˶ǂḥǁä: ˥ǒíƓ ˸ǃåā ƗǆƓƶǃå èƓơƓ˴ǃåå Ü ɏ̇˷˲ ǃå Ɲ˴ ǃ˹Ü é˦Ǆ˯ǃåā ǃˮåā ɏ̇˶ǃå Ǒ˭˻
 ɏïā̇˸ǃå þƓơíðǙåā Üǃå éāï˦˸ǃåǑƼƓǀ˰. 

 Abstract 

Public squares and squares are one of the most important forms of 

public spaces and an element of the city. It is an important 

component of the urban fabric because it embraces the various 

activities of the population. It is one of the most elements in which 

the relationship between man and the environment in which he lives 

and reflects the general image of it. These spaces, especially in 

developing countries, suffer from a serious deterioration. Its urban, 

mailto:frejam75@yahoo.com
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visual and environmental environment is a result of several reasons, 

as it has become lacking in safety, cleanliness, arrangement and 

equipment with appropriate machinery and plants, in addition to 

deformation, visual and environmental pollution, and traffic 

congestion. 

This paper aims to try to reach a practical approach that can be 

applied when developing and reviving the public squares and 

squares of cities in order to preserve the cultural heritage and 

provide a safe and sustainable environment.  

2:ƕ ˮ˰ ǁä ƕǂɚ˳˶ǁä. 
ɜƬã ƝǃƓƶƙ ƗǆƓƶǃå ˥ǒíƓ ˸ǃåā èƓơƓ˴ǃå ÿãơå̇ ǃå Ǌǃ ˙Ƽ˦ƙā Ǌˠ ˲ǆā ÿƓ˴ǈǙå ˥˻ƕ ɆƵƓƽ˯ǃå Ɨ ǃƓ Ɨ

 üåïíå þ˗Ƶā Ɋ ˠ˳˯ǃå ß˦ ƪ ˔ˮ˴Ɂā Ɨ˹ǒ˗˸ǃå Ǒǀ˹ƙ Ǒ˯ǃå ƗƑ̇ ǃå Ɇ˰˸ƙā çƓ ˲ǃå ɉ˦ƺư ˥ǆ
 ˕˱˯ǈ Ɨ˭˟Ɠ˳ǃå èƓ Ḫ˦Ǆ˴ǃå ˞ƶɁā æā˙˲ǃåā Ɨ ǈƓɜ˴ǃå çíƓɂ̊ ǃå ˔ˮ˴Ɂā Ɠǌ˯˻˸ǋƋȺ ÿƓ˴ǈǙå

Ǖå Ɨ ˲˶ǃå Ɨ˭˻ˮǃå ˙˻Ƽ˦ƙ þ˗Ƶ  :Ɠǌ˹ǆ ɉƓǀǈ ç˗Ƶ ǑƼ ˖˲ ǃå ƗǄɜ˵ǆå ǑƼ ˝ǀ˹ǃåā Ɨ˹ǆ èƓơƓ˴ǃ
 èƓơƓ˴ǃå ǏǄƵ Ɋƺ˷ǃå ǏǄƵ Ɏíá Ɨ ˹ɜ˴ǃå ɖ˟Ɠ˹˸ǃƓȺ ƗƮƓ˳ǃå èƓơƓ˴ǃå ýƓ˸ḧ˯ƪå þ˗Ƶā
 Ɨ˸ ˸˶˯ǃå ā Ɨ ˠ ˠ˳˯ǃå ˛ƪǕå çƓƵå̇ ǆ þ˗ƶǃ Ɨ˱ ˯ǈ çí˦ƞ˦˸ǃå ƗǄ˻Ǆǀǃå èƓơƓ˴ǃå ýƓ˸ǋɀā ƗǆƓƶǃå
 ƗǈƓ ˶ǃå ƗǄƿā ýƓ˸ǋåā ˝ǀǈ ˥ǆ ǑǈƓƶ˯Ƽ Ɨ˲ưåā ˙˻ƹ èƓơƓ˴ǃå ǉ˘ǌǃ Ɇɂ˦˸˯ǃå Ɨǀɂ̇ ˟ ÿá Ɠ˸ǂ

 ā èå̇ ˻ƺƙ ˛ɜƶƙ Ɇƕ ˤ ˸˶˯ǃå ƴƿåā ˛ɜƶƙ Ǚā ɆǆƓḧ˯ǆ ˙˻ƹ Ɠǌ˹ǆ ˞ƶ ǃå ÿá Ɠ˸Ḫ ˙˻˸ƶ˯ǃå
 ǑƵ˦ǃå ̋ ǀǈā ˥ǆǙåā Ɨǆǚ˴ǃå Ɏ˦˯˴ǆ Ǒǈ̠ƙ ˥ǆ Ɠ˷Ȼá ǑǈƓƶƙā Ɠǌɜḧƽƙā Ɨy Ɠ˸˯ƞǙå çƓ˲ǃå

.èƓƹå̇ ƽǃå ǉ˗ǋ ïåāð Ɏ˗ǃ Ǒ˭˻ˮǃå 

3:˔˰ ǁä ˣǄ ù˕Ǌǁä. 
ƶǃå èƓơƓ˴ǃå ǑƼ Ɨǆå˗˯˴ǆā Ɨ˹ǆå Ɨ ˲Ʈ Ɨ˭˻ƕ ˙˻Ƽ˦˯ǃ ˖˲ ǃå ú˗ǌǒǄǃ ˥ǒíƓ ˸ǃåā ƗǆƓ  ˥˻Ǆ˸ƶ˯˴˸

 Ǒǀ˹ǒ ɏ˘ǃå  Ɨ˹ǒ˗˸Ǆǃ ˞ȺƓ˹ǃå ˔Ǆǀǃå Ɇ˰˸ƙ Ǒ˯ǃåā Ɨ ˸ǋá ˥ǆ èƓơƓ˴ǃåā ˥ǒíƓ ˸ǃå ǉ˘ǋ ǊǄɜ˵ƙ Ɠ˸ǃ
 Ɨ ˠ ˠ˳˯ǃå ˛ƪǕå þå˗˳˯ƪƓȺ ˣǃîā ÿ˗˸ǃå Ɇ˸˱ɂā ïƓˢǈǕå ˔Ǆ˴ɂā ˥˻˱˴ǂǕƓȺ Ɠǈ˗˸ɂā ßå˦ǌǃå

 ā ˥˟å˦˸Ǆǃ çƓ ˲ǃå Ɨ ʸ˦ǈ ˥˻˴˲ƙ ǑƼ ïƓƛå ˥ǆ Ǌǃ Ɠ˸ǃ Ɨ ƪƓ˹˸ǃå Ɨ ˸ ˸˶˯ǃåā˻ǀ˲ƙ Ɨǆå˗˯ƪǙå ɖ
 ˤ ˻ǀƙā Ɨ˹ǒ˗˸ǃƓȺ Ǌ˯ƿǚƵā øå̇ ƽǃå þ˦ǌƽǆ Ɨƪåïí Ǐǃå ú˗ǌǒ Ɠ˸Ḫ ÿ˗˸ǃå ɆƤåí Ɨ ǈå̇ ˸ƶǃå ɖ˟Ɠ˹˸Ǆǃ



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   млс 

 

 Ɇɜ˵Ⱥ ÿ˗˸ǃƓȺ ƗǆƓƶǃå èƓƹå̇ ƽǃå ˙ɂ˦ˠƙ Ɇˮƪ Ɨƪåïíā Ɨɂāå̊ ǃå Ɨ˹ǒ˗ǆ ÿå˗˻˸ǃ ǑǃƓ˲ǃå ƴư˦ǃå
  . óƓƤ Ɇɜ˵Ⱥ Ɨɂāå̊ ǃå Ɨ˹ǒ˗ǆā þƓƵ 

4:˔˰ ǁä ƕ ˯Ǌ˷Ǆ. 
 Ɲǌ˹˸ǃå ˖˲ ǃå ˗˸˯Ƶå ƴƞå̇ ˸ǃåā èƓǆ˦Ǆƶ˸ǃå ƴ˸ƞ ýǚƤ ˥ǆ ǑǄ˻Ǆ˲˯ǃå ǑƽùùùùƮ˦ǃåā ǑƑå̇ ǀ˯ùùùùƪǙå

 Ɨɂāå̊ ǃå Ɨ˹ǒ˗ǆ ÿå˗˻ǆ Ɨùùùùùùùùùùùƪåïíā ƓǌǄ˻Ǆ˲ƙā Ɠǌǀ ƛ˦ƙā Ɠǌ˯ùùùùùùùùùùùƪåïíā èǚ˱˸ǃåā ˔˯ḧǃå ˥ǆ ç̇ Ƽ˦˯˸ǃå
.èƓ Ʈ˦˯ǃåā ý˦Ǆ˲ǃå ëå̇ ˯ƿåā Ǌ˸ ˻ǀƙā ǊǄ˻Ǆ˲ƙā 

5ƕɀ˗˵˰ǁä çƑƷä̠ ƻǁä ýˤǊƻǄ.: 
ǃå ˥ɂ˦ḧ˯ǃå ˙ƮƓ˹Ƶ ˤǋá Ɏ˗ơã Ɨɂ̇ ˷˲ǃå èƓƹå̇ ƽǃå ˙ˮ˯ƶƙ Ą̠ƞ Ɨ˸ǌǆ Ǒǋā ÿ̠ ǃ˸å ǑƼ ɏ̇˷˲ å

 èƓ Ḫ̇ ˸Ǆǃ ˗ƞ˦ƙ ˤǃ ÿ˗˸ǃå èƓƹå̇ ƽƼ ˤǌ˴ƽǈá ˥Ƶ Ơɂā˙˯Ǆǃ Ɠǌǃ ƗƪƓǆ ƗƞƓ˲Ⱥ ˤǋ ˥ǒ˘ǃå ƓǌǈƓɜ˴ǃ
 ˥ɜ˸Ȼ Ǚ Ɨɣùùùùùùùù˵ǈá ƗùùùùùùùùƪïƓ˸ǆā ɏ̇ùùùùùùùù˵ǃå ɆùùùùùùùùƮå˦˯Ǆǃ ƗǆƓƵ ɖ˟Ɠ˹˸Ḫ è̠ƞā Ɠǌǈã Ɇƕ ̝ùùùùùùùù˴˲Ƽ
˹˟Ɠǀǃ Ɨ ˴˹ǃƓȺ Ɇ˰˸ƙ Ǒ˯ǃå ÿ˗˸ǃå ǑƼ ƗƽǄ˯˳˸ǃå èƓƹå̇ ƽǃƓƼ Ɨ ˹ɜù˴ǃå ç˗ơ˦ǃå ɆƤåí Ɠǌ˯ùƪïƓ˸ǆ˻ Ɠǌ

 Ɨùùùùɂ̇˸ƶǃå èƓùùùù˭ƽǃå þ̠ùùùù˳ƙ ÿá ̝ùùùù˱Ȼ óƓùùùù˳ǃåā ǑǄƤå̠ùùùùǃå ý̊˹ ǃ˸å øå̇ƽǃ Ǌùùùù˹ǆ ̠ùùùùƕ Ǚ Ąåíå̠ùùùù˯ǆå
.Ɨɂ˦˱ǃå ýå˦ơǕå ƴǆ ˔ƪƓ˹˯ƙā ƗƽǄ˯˳˸ǃå Ɨ ʸƓ˸˯ƞǙåā 

 ÿƓùùùùùùùùùùùùùù˴ǈǗå ˥˻ƕ Ɨƿǚƶǃå ǑƼ ɆǄƤ éå˗ơã Ǐǃã èƓ Ḫ̇ ˸ǃå íå˗Ƶá ǑƼ ç̇ ˻ˮḧǃå çíƓùɂ̊ ǃå èíá ˗ùǀǃā
Ɠùùùˡā ˕ùùùǃ˦˲ƙ ˖ùù˻ơ Ɨùùùɂāå̊ ǃå Ɨùùù˹ǒ˗ùùùǆ ǑƼ Ɨùùù ǈå̇ ˸ƶǃå èƓùùƹå̇ ƽǃåā Ɠùùùǌǈ˦Ḫ ˥ǆ èƓùùùƹå̇ ƽǃå ǉ˘ùùùǋ ɄƑ

 Ɨ ǃǓå èƓ Ḫ̇ ˸ǃƓȺ ˤơí̊ ƙ ɖ˟Ɠ˹ǆ Ǐǃã èƓǆ˦Ǆƶ˸ǃå ýíƓ ƙā Ǌ ʼ̇ ˯ǃåā ǑǈƓ˴ǈǗå ɆùƮå˦˯Ǆǃ ɖ˟Ɠ˹ǆ
.ÿƓ˴ǈǗå çƓ ơ ǏǄƵ å̇ ˠƤ Ɇɜ˵ƙ èåðƓƹā Ɲ ˱ư ˥ǆ Ɠǌ˹Ƶ ï˗˶Ȼ Ɠǆā 

 ÷ä̠ ƻǁä  ƴƿ˦ǆ Ɠǌǃā Ǌ ʼ éå˗ơǕåā ßƓ ƬǕå é˗˲ƙ ɏ˘ǃå íƓƶȺǕå Ǒƛǚ˰ǃå ýƓ˱˸ǃå ˦ǋ
 ̇ ƽǃå å˘ǋ ǑƼ ǉƓ˱ƙåā ˦ǋ Ǒǈå̇ ˸ƶǃå øå̇ ƽǃå Ɠ˸˹˻ƕ Ɨ˹˻ƶǆ ƗǃƓơ āá ˥˻ƶǆ ô̇ ƹ ßåíá Ɇƞá ˥ǆ øå

 ƗǆƓƵ èƓơƓùùùùùùùùƪā èå̇ ˸ǆ ˥ǆ Ɠǌƕ Ɋ ˲Ȼ Ɠǆ ɆḪ Ɇ˸ùùùùùùùù˵ɂā Ɨ˹ǒ˗˸ǃå ǑƼ ǑǈƓ ˸ǃå ˥˻ƕ øå̇ Ƽ Ɇǂ
 .û̇ ā˟ èåïƓùùùùùùùƪ Ʉƿå˦ǆā ƗǆƓƵā ƗùùùùùùùƮƓƤ ɖƑå̠ơā ̝Ƶǚǆā ƗƑƓǆ èƓ˲ɣ ùùùùùùù˴ǆā ˥ǒíƓǆā

( ƠǃƓƮ ǊǄǃå˗ˮƵ ƗǆƓƪáÜ Ǐƽˠ˶ǆ) 
 Ɨɂ̇ ˷˲ǃå èƓƹå̇ ƽǃå ˙ˮ˯ƶƙā Ɨ˸ǌǆā Ɨ˹ǒ̠˸ǃå ǑƼ ɏ̇˷˲ ǃå ˥ɂ˦ḧ˯ǃå ̇ƮƓ˹Ƶ ˥ǆ ̇˶ Ƶ˹ ʕǋá

 Ɨ˹ɜ˴ǃå ç̠ơ˦ǃå ɆƤåí Ɠǌƕ þƓʿǃå ˥ɜ˸Ȼ Ǚ èƓ˟Ɠ˵˹ƕ þƓʿǄǃā ɏ̇ ǃ˵å ɆƮå˦˯Ǆǃ ƓǌǈƓɜ˴ǃ å̠ƞ
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 ɄǄ˯˳˸Ⱥ ÿƓɜùùùùùùù˴ǃå þ˗˳ƙā ˔ùùùùùùùƪƓ˹ƙ ˖˻˲Ⱥ Ɨ ùùùùùùù˴ƽ˹ǃåā Ɨ ǈ˗ˮǃå Ɨơå̇ Ǆǃā ˤǌùùùùùùù˴ƽǈá ˥Ƶ Ơɂā˙˯Ǆǃ
.Ɨ ʸƓ˸˯ƞǙåā Ɨɂ̇ ˸ƶǃå èƓ˭ƽǃå 

1.5 ˰ǁä çƑƷä̠ ƻǁä ƕ ˶ǉàƕɀ˗˵: 
:ǑǄǒ Ɠ˸ ̓ɏ̇˷ ǃ˲å øå̇ƽǃå Ɨ˸ǋá Ɇ˰˸ ƙ˯ 

1.˙ƤǓå ǑƼ Ɠ˸ǌ˹ǆ ɆḪ ˙ƛ˓ǒ ˖˻˲Ⱥ Ɋ ˲˸ǃåā øå̇ ƽǃå ƴǆ ñƓ˹ǃå ƗƿǚƵ ˤ ˢ˹ƙā ˙ɂ˦ˠƙ . 
2 ˥ǆ ˤǌƙƓƶ˸˯˱˸Ⱥ ˤǌˠɁïā ˤǌƙƓƞƓ ˯ơå Ɨ ˮǄƙā øå̇ ƽǃå Ǒǆ˗˳˯˴˸ǃā ñƓ˹Ǆǃ Ɨơå̇ ǃå ˙˻Ƽ˦ƙ .

.ˤ ˸˶˯ǃå ýǚƤ 
3 ˓ ƙ Ǌ˴ƽǈ øå̇ ƽǃå ǑƼ ç̇ Ƽ˦˯˸ǃå Ɨ ƑƓɂ̊ ˻ƽǃå Ɨ˭˻ˮǃå .Ǖå èƓƼ̇ ˶ƙā ü˦Ǆƪ ǏǄƵ ˙ƛ ÿǕ óƓ˳Ƭ

 ǑƼƓǀ˰ǃåā ǑƵƓ˸˯ƞǙå Ɏ˦˯˲˸ǃå ˥ǆ á̊˱ ǒ˯ Ǚ ß̊ƞ Ǒǋā Ɨǆðǚ˯ǆ Ɨ̓̇  lƗɂ̇˵ ǃå èƓƼ̇˶ ǃ˯å
.Ǒ˴˲ǃåā 

4 ̨ɜƶǃåā ǑƵƓ˸˯ƞå Ɏ˦˯˲ǆ ̇˻ƹ ˥ǆ øå̇Ƽ í˦ƞā ̝ƶ˶Ȼ ̟ ơ˻ ƴ˸˯˱˸ǃƓȺ øå̇ƽǃå ɊɁï .
 û̇ ǃɣåā ɆƑƓƪ˦ǃå ɄǄ˯˳ Ⱥ˸ èƓƹå̇ƽǃå Ɇ˻ɜ˵ƙā ̇ɂ˦ɣ ƕ˯ ƴ˸˯˱˸ǃå þ˦ǀȻ xǃ̆Ḫā Ơ˲ Ʈ. 

2.5 ƕɀ˗˵˰ǁä çƑƷä̠ ƻǁä ˁ ˷˴Ɨ : 
:Ɠ˸ǋ ˥˻Ƶ˦ǈ Ǐǃå Ɨɂ̇ ˷˲ǃå èƓƹå̇ ƽǃå Ʉ˹˶ƙ 

1.2.5 :ƕ ʷ ˬ˞ǁä çƑƷä̠ ƻǁä 
 Ɇ˰ǆ ÿƓ˴ǈǗå ˥ǆ ɆƤ̠ƙ ÿāí Ɨ́ ˮɣǃå ̇ƮƓ˹ƶǃåā Ɇǆå˦ƶǃå ɆƶƽȺ ̞Ǆɜ˵ƙ èƓƹå̇Ƽ Ǒǋ

ÿƓȻí˦ǃåā ïƓǌǈǕåā ýƓ ˱ǃå 
 Ɍơǚǈ Ąǚ˰˸Ƽ Ɠǌ˴ƽǈ Ɨ˹ǒ̠˸Ǆǃ Ɨ́ ˮɣǃå Ɨɂ˦ǌǃå ˥ɂ˦ḧƙ ǑƼ ̠ƵƓ˴ƙ Ɠǌǈá ̟ ơ˻å ˥˻ƕ úǚ˯ƤǙ

 ̇ˮ ƶ˯ƙ Ɠǈ̠ǆ üƓ˹ǋ ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ ƓǌǄɜƬ Ɠǌ˻ɣƶƙ Ǒ˯ǃå Ɠǌ˴ɂïƓ˷ƙ ýǚƤ ˥ǆ Ɏ̇Ƥáā Ɨ˹ǒ̠ǆ
 çï˓ƕ ý˦ơ Ɠǌƶ˸˱ ǃ˯ Ɨɂ̊Ḫ̇ǆ ̇ˮ ƶ˯ƙ Ɏ̇Ƥá ĄƓǈ̠ǆ üƓ˹ǋ Ɠ˸˹ƕ˻ ˥Ǆ˻ˮƞ ˥˻ƕ ƓǌƵ˦ƿ˦ǃ Ɨɣ ɂ̇Ƭ ĄƓǈ̠ǆ
 āá ̇ǌǈ Ɠǌ˸˴ ǀȻ ̠ƿ Ɏ̇Ƥá ĄƓǈ̠ǆ xǃƓ˹ǋ Ɠ˷Ȼáā Ɠǌ˯ǄɜƬ Ǒ˯ǃå Ɨ́ ˮɣǃå ̨ɂïƓ˷ ǃ˯å ˥ǆ Ɨ˱ƙƓǈ

Ⱥ) ˤƿï Ɇɜ˵ǃƓȺ Ơư˦ǆ ˦ǋ Ɠ˸Ḫā Ɠǌ˸ǃƓƶǆ ˗ǒ˗˲ƙ ǏǄƵ Ɇ˸ƶȻ ˙˲1 ˥ǆ ÷˦ ˹ǃå å˘ǋ Ɇ˰˸ǃ (
èƓƹå̇ ƽǃå 
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) ˤƿï ɆɜƬ1Ɨ ʹ ˮˠǃå ƗǆƓƶǃå èƓƹå̇ ƽǄǃ ƗǄ˰ǆá ( 
 

2.2.5. ƕɀ˗˵˰ǁä çƑƷä̠ ƻǁä :ƕ ǆä̠ ˶ƴǁä 
 Ɨ ʸƓ˹ˠƮǙå èå̇ ˻˲ ǃåā èƓơƓ˴ǃåā èƓǋ̊ ˹˯˸ǃå Ɇ˰ǆ ÿƓ˴ǈǗå ƴ˹Ʈ ˥ǆ ˕Ǆɜ˵ƙ èƓƹå̇ Ƽ Ǒǋ

 Ɨ ˮǄ˯ǃ ˣǃîā Ơư˦ǆ ˦ǋ Ɠ˸Ḫ Ɨ˹ǒ˗˸Ǆǃ ýƓ˸˱ǃåā Ɨ˱ǌˮǃå ƗƼƓưåā Ɨ ˴ƽ˹ǃåā Ɨ ʸƓ˸˯ƞǙå ǊƙƓƞƓ ˯ơå
) ˤƿï Ɇɜ˵ǃƓȺ2:ǑǃƓ˯ǃå ( 

 
) ˤƿï ɆɜƬ2Ɨ ǈå̇ ˸ƶǃå ƗǆƓƶǃå èƓƹå̇ ƽǄǃ ƗǄ˰ǆá ( 
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) ˤƿï Ɇɜ˵ǃåā3 Ɨ ǈå̇ ˸ƶǃå Ɨɂ̇ ˷˲ǃå èƓƹå̇ ƽǃå ÷å˦ǈá Ơư˦ǒ ( 
 

 
) ˤƿï ɆɜƬ3Ɨ ǈå̇ ˸ƶǃå Ɨɂ̇ ˷˲ǃå èƓƹå̇ ƽǃå ÷å˦ǈá Ơư˦ǒ ( 

3.5 ɇĀ˗ƪ :ɍ̠˵˰ ǁä ÷ä̠ƻǁä êƑ˯ǆ )Lynch, Kevin ( 
:ƓǌơƓ˱ǈ ÿƓ˸˷ǃ Ɨɂ̇ ˷˲ǃå Ɨ˭˻ˮǃå ǑƼ Ɠǋ̇ Ƽå˦ƙ ˔˱Ȼ ɉā˙Ƭ Ɨ˴˸Ƥ ƴư˦ƕ ˜˹˻ǃ ˥ƽ Ḫ þƓƿ 

1.ƴ˸˯˱˸ǃå íå̇ Ƽá ɄƑƓˡāā èƓƞƓ ˯ơå ƴǆ ÿƓɜ˸ǃå Ɨƶ ˮ˟ ˥˻ƕ Ɠǆ ɖƼå˦˯ǃå :Ɨɂ˦˻˲ǃå. 
2.Ǌ˸ ˢ˹ƙ ˥˸˷Ȼ Ɠ˸Ⱥ ˕ƿ˦ǃå ƴǆ Ɠ˸ǌˠɁïā ÿƓɜ˸ǃåā øå̇ ƽǃƓȺ ñƓ˴ơǗå :ñƓ˴ơǗå. 
3ǃå..˥˻ǆ˗˳˯˴˸ǃå èƓƼ̇ ˶ƙ ƴǆ Ǌ˯ƶƪā ǊǄɜƬā ÿƓɜ˸ǃå Ɨǆßǚǆ :Ɨǆßǚ˸ 
4 èƓǆ˗˳ǃƓḪ øå̇ ƽǃƓȺ ˙Ƽ˦˯ǆā ÿƓ˴ǈǗå ǊƞƓ˯˲Ȼ Ɠǆ ɆḪ Ǐǃã ý˦Ʈ˦ǃå Ɨ ǈƓɜǆã :ý˦Ʈ˦ǃå.

.Ɠǋ̇ ˻ƹā èƓǆ˦Ǆƶ˸ǃåā 
5 ñƓ˹ǃå ƗḪ̇ ơ ǏǄƵ ç̇ ˠ ˴ǃå ýǚƤ ˥ǆ Ǌ˯ˠ˵ǈáā ÿƓɜ˸ǃå Ǐǃã ý˦Ʈ˦ǃå ǏǄƵ çï˗ǀǃå :ç̇ ˠ ˴ǃå.

.øå̇ ƽǃå ɆƤå˗ƕ 
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4.5  çƑƜƑ ˭Ɵä:ɍ̠˵˰ ǁä ÷ä̠ƻǁä ɄƢäì þƑɚ˲ǁä 
 èƓƿǚƵ ɖǄ˳ƙ ˖˻˲Ⱥ Ɠǌ˻ǆ˗˳˯˴˸ǃ ƓƼå˗ǋá ƗǆƓƶǃå èƓƹå̇ ƽǃå ˤ ˸˶ƙ æ˦Ǆƪá ɖǀ˲Ȼ ÿá ˔˱ɂā
 ǑˮǄƙ ÿáā èƓǀ ˠǃåā èƓ˭ƽǃå ƴ ˸ƞ ý˦Ƥ˗ƕ Ơ˸˴ƙ ÿá ˔˱ɂā ÿƓɜ˸ǃåā ƴ˸˯˱˸ǃå ˥˻ƕ Ɨɂ˦ƿ
 å˘ǋ Ǒǆ˗˳˯˴˸ǃ ßƓ˸˯ǈǙåā Ɨơå̇ ǃå ˥ǆ ÷˦ ǈ ɖǄ˳ƙ ˖˻˲Ⱥ ˥˻ǆ˗˳˯˴˸ǃå èƓƞƓ ˯ơå þ˗˳ƙā

øå̇ ƽǃå. 
 øå̇ ƽǃå ǑƼ Ɠư̇ ǃƓȺ ï˦ƶ˵Ǆǃ ñƓ˹ǃå ƓǌˮǄˠȻ Ɨ ƪƓƪá èƓƞƓ ˯ơå ƴɁïá ˗ǒ˗˲ƙ ˤƙ ˣǃî ǏǄƵ ßƓ˹Ɂā

:þƓƶǃå 
¶  ̟˻˲Ⱥ ßƓ˸˯ǈǙåā Ɨơå̇ǃå Ǌǆ̠˳ ˯˴˸ǃ ɏ̇˷ ǃ˲å øå̇ƽǃå ɖǀ˲Ȼ ÿá ̝ Ȼ˱ :Ɨơå̇ǃå

 ƗƑƓɂ̊˻Ƽā Ɨy Ɠ˸˯ƞåā Ɨ˭ƕ˻ Ɨơå̇ǃå Ɇǆå˦Ƶā Ǌ̓ Ɨ˹ɜ˸ǆ ç̇˯Ƽ ý˦ á˟ ßƓ˷ƿ ÿ˦ƶɣ ˯˴Ȼ
 ëƓ˱ǈ ˙ƪ Ǒǋ Ɇǆå˦ƶǃå ǉ˘ǋā ǉ˘ǋ ǏǄƵ ñƓ˹ǃå ýƓ ʾã íåí̊ ǒ ǑǃƓ˯ǃƓɁā èƓƹå̇ ƽǃå

.èƓƹå̇ ƽǃå 
¶  Ɨơåï ǑǃƓ˯ǃƓɁā ßƓƤ̇ ˯ƪǙå ǏǄƵ ˤǋ˗ƵƓ˴Ȼ Ɨ ˴ƽ˹ǃå Ɨơå̇ ǃƓȺ ñƓ˹ǃå ï˦ƶƬ :ßƓƤ̇ ˯ƪǙå

 ïƓ˱ƬǕå Ɇ˰ǆ ˣǃ˘ǃ Ɨ ƪƓ˹˸ǃå ˙ƮƓ˹ƶǃåā ßå˦ƞǕå ˙˻Ƽ˦˯ƕ ˣǃîā Ɠƶǆ Ɇǀƶǃåā ˤ˴˱ǃå
.ʕ˸˶ ǃ˯å ǑơƓ˹ǆā èƓɣƶǆ ǏǄƵ xǃî ̇ƛ˓ǒ ÿá ÿāí ǉƓ˸ǃåā 

¶ ˯ǂǙå ˗ƵƓ˴Ȼ ˗ǋƓ˵˸ǃƓȺ ÷˦ ˹˯ǃåā øå̇ ƽǃƓȺ Ɨˠ ˲˸ǃå Ɨ˭˻ˮǃå ǑƼ úǚ˯ƤǙåā ÷˦ ˹˯ǃå :úƓ˵
 ý˦˶Ƽ úǚ˯Ƥåā ˕ƿ˦ǃå þ˗ǀƙ ƴǆ ˣǃî ɖ˻ǀ˲ƙ ˥ɜ˸ɂā úƓ˵˯ǂǙå ˙˶˹Ƶ Ɨ ˸˹ƙ ǏǄƵ
 þ˗Ƶā Ǒǆ˦˻ǃå ˥˻ƙā˙ǃåā èåíƓƶǃå ˥Ƶ êā˙˳ǃå ˔Ǆˠ˯ǒ úƓ˵˯ǂǙå ˙˶˹Ƶ ÿá Ɠ˸Ḫ Ɨ˹˴ǃå

.˙ˠ˳ǃƓȺ ï˦ƶ˵ǃå 
¶ ǃå èƓƹå̇ ƽǃå ÿã :ýƓƶƽǃå ɉƓ ƙïǙå ÿƓḪ ßå˦ ƪ ˙˵ ǃå ˥˻ƕ ɆƮå˦˯ǃå ˙Ƽ˦ƙ Ǒ˯ǃå Ǒǋ ƗǆƓƶ

.Ɠư̇ǃåā Ɨơå̇ǃå ʕǌǒ̠ǃ ̠ƞ˦ǒ å̆ǋā Ɋ˲ ǃ˸å ƴǆ ÿ˦ǄƵƓƽ˯ǒ ̟˻˲Ⱥ ̇ƬƓǆ ̇˻ƹ āá å̇ƬƓǆ 
5.5 :ɍ̠˵˰ ǁä ÷ä̠ƻǁä ̠ƬƑ˷ƳĀ çƑǆʕɚǄ 

 ÿƓ˴ Ƒ̇ǃå ÿåí̠˲ ǃ˸å Ɠ˸ǋā ƗǈƓ˴ǈǗå Ɨɣ ǈ˵Ǖåā ƗȻíƓ˸ǃå èƓǈ˦ɜ˸ǃå ˥ǆ Ǒǈå̇˸ƶǃå øå̇ƽǃå ÿ˦ḧ˯ǒ
øå̇ ƽǃå Ɨ ˶˳˵ǃ 

ɜ˵ƙā:ǑǄǒ Ɠ˸ǆ Ɠ˸ǌ˹ǆ ɆḪ ÿ˦ḧ˯ɂā ǊǄ˻ 
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¶ :ǑƼ Ɇ˸˰˯ƙā óƓ˳ǃå ǊƶȺƓ˟ā ǊǄɜƬ Ǒǈå̇ ˸ƶǃå øå̇ ƽǄǃ Ǐˠƶƙ Ǒ˯ǃåā :ƗȻíƓ˸ǃå Ɨ˭˻ˮǃå 
1 ɊƑå˦˲ǃå 2 èƓ ưïǕå 
3 ɄǀƪǕå 4 Ɨ ƙƓ ǈ ˙ƮƓ˹Ƶ 
5 Ɨ ƑƓǆ ˙ƮƓ˹Ƶ 6 éƓƛǕå 
 

¶  øå̇ ƽǃå å˘ǋ ɆƤåí èƓƼ̇ ˶ƙā ü˦Ǆƪā Ɨˠ˵ǈá ˥ǆ ǊȺ ɖǄƶ˯ǒ Ɠǆ ɆḪā :ÿƓ˴ǈǗå
:ǑƼ Ɇ˰˸˯ƙā 

1 ƗḪ̇ ˲ǃå Ɨˠ˵ǈá 2 ïå̇ ǀ˯ƪǙå Ɨˠ˵ǈá 
3 ú˦ƿ˦ǃå Ɨˠ˵ǈá 4 ñ˦Ǆ˱ǃå Ɨˠ˵ǈá 

 ç̠ơā :Ǒǋ ç̠ɂ̇Ƽ Ɨɂ̇˶ Ⱥ ̋ ƑƓ˶Ƥ Ǌ̓ è̇Ƽå˦ƙ ˥ǆ ˦ǋ ʕǄ˴ǃå ɏ̇˷ ǃ˲å øå̇ƽǃåā
 ǑƼ ˥ǒƓ ˯ǃåā ƠˠƪǕåā Ɇ˯ḧǃå ïƓǌˡåā ˛ ǒƓǀ˸ǃåā ˔˴˹ǃå çƓƵå̇ ǆā ˤ ˸˶˯ǃå

.Ɠɂ̇ ˶Ⱥ Ǌǂåïíã Ɇǌ˴Ȼ ÿåā Ɨ ƪƓ˹˸ǃå ßƓ˹ˮǃå íå˦ǆ þå˗˳˯ƪåā ˛˸Ǆ˸ǃå 
6.5 :ƕɀ˗˵˰ǁä çƑƷä̠ ƻǁä öäˤǆà 
1.6.5 :Ʉɚ˳ǁä ˔˹Ɵ ˣǄ ǗĀà 

á-  ƓǌǃƓɜƬá Ɋ ƙ̇ ƙ Ǒ˯ǃåā ê̇ ƶ˯˸ǃåā Ɨ ˹˲˹˸ǃåā Ɨ˸ ʿ˯˴˸ǃå ƓǌǃƓɜƬá ɄǄ˯˳˸Ⱥ :Ɨ ˠ˳ǃå èƓƹå̇ ƽǃå
.Ɨ ƪƓƪǕå Ɠǌ˯ƽ ˡā í˗˲ƙ Ǒ˯ǃå Ǒǋ ƓǌˠɁï Ɨǀɂ̇ ˟ā ƓǋïāƓ˲˸Ⱥ 

æ-  Ǚã ƓǌˠɁï Ɨǀɂ̇ ˟ā ƓǋïāƓ˲˸Ⱥ Ɠ˷Ȼá ƓǌǃƓɜƬá Ɋ ƙ̇ ƙ :Ɨƶ˸˱˸ǃå èƓƹå̇ ƽǃåǙ ˣǃî ÿá í˗˲Ȼ 
 ǑǃƓ˯ǃƓɁā øå̇ƽǃå ǑƼ ƗǈƓ˴ǈǗå Ɨɣ ǈ˵Ǖå ɆƵƓƽƙā ɆƤå̠˯ƕ ĄƓƪƓƪá Ɋƙ̇ƙ Ǒ˯ǃå ƗƪƓƪǕå Ɠǌ˯ƽlā
 ñƓ˹Ǆǃ ˙ˮǂá ƗƮ̇ Ƽ Ǒˠƶ ǃ ˥˻ǆ˗˳˯˴˸ǃƓȺ ˙˻ˮḪ Ɇɜ˵Ⱥ Ɋ ƙ̇ ǒ èƓƹå̇ ƽǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ ÿƎƼ

.ƗḪ̇ ˯˵˸ǃå Ɨˠ˵ǈǕå ƗƪïƓ˸ǆā èƓƵ˦˸˱ǆ ǑƼ ÷Ɠ˸˯ƞǙåā ɆƵƓƽ˯Ǆǃ 
2.6.5 ˒˲˷ǁä ˔˹Ɵ ˣǄ Ƒ ǆƑƙ :ìƑƴȸǓäĀ 

 èƓƹå̇ƽǃƓƼ Ɨƪá̇ǃåā ƗʿƼǕå ǉƓȻåāðā Ǌ˴ǈā ǉíƓƶȺǕ ĄƓƶƙ ÿƓ˴ǈǗå ǏǄƵ øå̇ƽǃå ̇ƛ˻Ƌƙ ɄǄ˯˳Ȼ
 èƓ ưïǕåā ɊƑå˦˲ǃå ˥˻ƕ ɖƼå˦ƙ ˗ƞ˦ǒ Ǚ Ɠ˸Ḫ Ɠǌǃ çí˗˲˸ǃå ɊƑå˦˲ǃå ˥˻ƕ Ɨƿǚƶǃå ˗ǀƽƙ ƗƶƪƓ˵ǃå
 ˦ Ʈ ƓǋíƓƶȺáā Ɠǌˮ˴ǈ ˖˻ơ ˥ǆ èƓƹå̇ ƽǄǃ ÿƎƼ ƗǆƓƵ çï˦˶Ɂā .ßå˦˯ơǙƓȺ ñƓ˴ơǗå Ʉƶ˷ɂāï 
 èƓƹå̇ ƽǃåā Ɨǀ ˸Ƶ èƓƹå̇ Ƽā Ɨ ǈƓ˴ǈã āá Ɨ˸ ˸ơ èƓƹå̇ Ƽ :(ç̊ ˸ơ Ʉ˟ƓƵā ˥˴ơ) Ǒǋ éǚƛ

.Ɨƪ˦˴˲˸ǃå ˙˻ƹ 
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3.6.5. :ɔǂƸǁä ˔˹Ɵ ˣǄ ƑˮǁƑƙ 
 ǉ˗ǋ ˤ˴ǀ˹ƙā ˞ƶ ǃå Ɠǌ˷ƶȺ ƴǆ øå̇ ƽǃå èåí˗˲ǆ ˥˻ƕ Ɨƿǚƶǃå ˥ǆ ɖǄƺǃå ç˗Ƭā Ɨ ʸ˦ǈ í˗˲˯ƙ

 ë˦ ˯ƽ˸ǃå øå̇ ƽǃå Ǒǋ ÷å˦ǈá éǚƛ Ǐǃã ɖǄƺǃå ˖˻ơ ˥ǆ èƓƹå̇ ƽǃå å̇ ƽǃåā ɖǄƺ˸ǃå øå̇ ƽǃåā Ǌ Ƭ ø
) ˤƿï Ɇɜ˵ǃƓȺ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ ɖǄƺ˸ǃå4( 

 
 
 
 
 
 
 
 
 

) ˤƿï ɆɜƬ4ƗǀǄƺ˸ǃå èƓƹå̇ ƽǃå ÷å˦ǈá Ơư˦ǒ ( 
 èƓǆå˗˳˯ƪƓȺ Ɨɂïå̇ ˲ǃå Ɨơå̇ ǃå ɖ˻ǀ˲˯ǃ Ɨ ǈå̇ ˸ƶǃå èƓƹå̇ ƽǃå ˤ ˸˶ƙ Ü˗˸ơá ˗˱˸ǃå ˦ƕá ïƓ˹˻ǋ ÜƗƽ ǄƤ :ï˗˶˸ǃå

èƓ ˹ǀ˯ǃå 
˻˯˴ƞƓǆ ƗǃƓƪï ÜǑƤƓ˹˸ǃå ˤɜ˲˯Ǆǃ Ɨ˰ǒ˗˲ǃå Ü˙˶ǆ Üç̇ ǋƓǀǃå Üç̇ ǋƓǀǃå ƗƶǆƓƞ Ü˙2004 .þ 

 
4.6.5  :éî˕˭ǁä ˔˹Ɵ ˣǄ Ƒƴȸäî 

 :÷å˦ǈá éǚƛ Ǐǃã Ɨƽ ˡ˦ǃåā þå˗˳˯ƪǙå êï˗˯ǃå ˖˻ơ ˥ǆ Ɨ ǈå̇ ˸ƶǃå èƓƹå̇ ƽǃå ˤ ˴ǀƙ ˥ɜ˸Ȼ
.ǑǃƓǀ˯ǈǙå øå̇ƽǃā ɏ˦ǈƓ˰ǃå øå̇ƽǃåā Ǒ˴ Ƒ̇ǃå øå̇ƽǃå 

5.6.5 :ˣ˹Ǆ˕˱˭˲˶ǁä ˔˹Ɵ ˣǄ Ƒ˲ǄƑƢ 
 èƓƹå̇ ƽǄǃ ˥˻ǆ˗˳˯˴˸ǃå Ɨ ʸ˦˹ǃƽƮā Ǌ˯ƶ ˮ˟ā ǊǄɜƬ ˖˻ơ ˥ǆ øå̇ ƽǃå ǏǄƵ ˙˻ƛƋƙ Ɨ ǈå̇ ˸ƶǃå ǊƙƓ

 ˤ ˴ǀƙ ˥ɜ˸ɂā Ɠ˷Ȼá ïāí Ǒǈå̇ ˸ƶǃå øå̇ ƽǃå ǑƼ ǊǄƞá ˥ǆ ˗ƞå˦˯ǒ ɏ˘ǃå ô̇ ƺǃå Ɨƶ ˮˠǃ ÿá Ɠ˸ǂ
.óƓ˳ǃåā óƓ˳ǃå Ǌ Ƭā þƓƶǃå Ǌ Ƭā þƓƶǃå øå̇ ƽǃå :Ǒǋ þƓ˴ƿå ƗƶɁïá Ǐǃå ÷˦ ˹ǃå å˗ǋ ɖƼā øå̇ ƽǃå 

6.6.5  :ƕḨ˗˰ǁä ˔˹Ɵ ˣǄ ÷ä̠ ƻǁä ˁ ˷˴Ɨ ƑƨìƑƨ:Ɠ˸ǋ ˥˻Ƶ˦ǈ Ǐǃå ˤ˴ǀ˹ɂā 
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¶  ÿƓɂ̇ Ƭ ˙ˮ˯ƶȻ ˖˻ơ ÷ïƓ˵ǃå Ɇ˰ǆ ç̇ ˸˯˴ǆ ƗḪ̇ ơ ǊȺ é˗˲Ȼ øå̇ Ƽ ˦ǋā :Ǒɜ ǆƓ˹ǒí øå̇ Ƽ
 å˘ǋ ˗ǒ˗˲ƙ ˤ˯ɂā Ɨˠ˵ǈǕå ˤˢƶǆ ǊǃǚƤ ˥ǆ ˤ˯ƙ Ǒ˯ǃåā Ɨ˹ǒ˗˸ǃå ɆƤåí Ǒǆ˦˻ǃå çƓ ˲ǃå

˱ƬǕå āá ɊƑå˦˲ǃå āá ǑǈƓ ˸ǃå ˥ǆ ƗƵ˦˸˱˸Ⱥ Ɠǆã øå̇ ƽǃå.ïƓ 
¶  ˥ǒíƓ ˸ǃå Ɇ˰ǆ Ɨǃ˦ǌ˴Ⱥ Ǌǂåïíã ˥ɜ˸Ȼ íā˗˲ǃåā ˤǃƓƶ˸ǃå í˗˲ǆ øå̇ ƽƼ ˦ǋā :Ǒɜ ƙƓ˯ƪå øå̇ Ƽ

 Ɇɜ˵Ȼ ÿá ˥ɜ˸ɂā ïƓ˱ƬǕåā ǑǈƓ˸ǃƓȺ úå̇˟Ǖå ƴ˸ƞ ˥ǆ Ąåí̠˲ǆ ÿ˦ɜɂā èƓơƓ˴ǃåā
.Ɨ˹ǒ˗˸Ǆǃ æ˘ƞ ˙˶˹Ƶ 

6:ƕɀ˗˵˰ǁä çƑƷä̠ ƻǁä ˢ ˶˴Ɨ . 
˥˻ƕ ɆƮ˦ǃå ƗǀǄơ ǊǈƋȺ (Ǒǈå̇˸ƶǃå āá) ɏ̇˷ ǃ˲å ʕ˸˶ ǃ˯å ˃ɂ̇ƶƙ ˥ɜ˸Ȼ ˸˶˯ǃå ɏïƓ˸ƶ˸ǃå ʕ

 úƓ˷ɂā Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯Ǆǃ ǑƑ̇ ˸ǃå ˙˻ˮƶ˯ǃå āá ÿ˗˸ǃå çïƓ˸Ƶ Ǌ ǄƵ ɖǄˠɂā Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃåā
 ˤ ˸˶˯ǃå :˥˻ǃƓ˱˸ǃå ɆƤå˗ƙ ˥ǆ Ǌ˲ǆǚǆ ˘ƤƋȻ Ǒǈå̇ ˸ƶǃå ˤ ˸˶˯ǃåā ˥ǆ̊ ǃåā ÷ƓƽƙïǙå ɏ˗ƶȺ Ǌ ǃã

ǃ˲å) Ǒƹå̇ƽǃå Ɇ˻ɜ˵ǃ˯å ç̇ḧƼ çïƓ˸ƶǃå ˥ǆ ̠˸˯˴Ȼ ̟ ơ˻ Ǒǈå̇˸ƶǃå Ɋɣ ˳˯ǃåā ɏïƓ˸ƶ˸ǃå˻ Ǒƛǚƛ ˚
 Ɠǋ̇˻ƹā ƗƑƓ˹ˮǃå ç̠ơ˦ǃåā ÷ƓǀȻǗåā ÿå̊ƙǙƓḪ ɏ̇˶ǃå Ɇ˻ɜ˵ ǃ˯å Ɠ˷Ȼá Ɠǌ˹ǆ ̠˸˯˴Ȼ Ɠ˸Ḫ (íƓƶȺǕå
 .Ɠǌƕ é˗˲ƙ Ǒ˯ǃå Ɨˠ˵ǈǕåā Ɨˠ ˲˸ǃå èƓƹå̇ ƽǃƓȺ ñƓ˴ơǗå Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃå ˥ǆ ˗˸˯˴ɂā

.(Ɇ˻ƵƓ˸ƪã ˙ǋƓɁā èƓơ̇ Ƽ) 
1.6 .:ɍ̠˵˰ ǁä s˶˴ ǁ˭ä ùä̞ǉà 

ǋá éǚƛ ɏ̇˷ ǃ˲å ʕ˸˶ ǃ˯å ɖǀ˲Ȼ ÿá ̝ Ȼ˱ ýƓ˸˱ǃåā ƗǈƓ˰˸ǃåā Ɨǆßǚ˸ǃå :Ǒǋ Ɨ ˴ Ƒï úå˗
 Ǌ˯ƶ ˮ˟ā ÿƓ˴ǈǗƓȺ ɄƑƓˡ˦ǃå ˣǄƙ Ɋ ƙ̇ ƙā Ɨ ƪƓ˹˸ǃå ˃ ǃƓḧ˯ǃƓɁā ˔ƪƓ˹˸ǃå ˕ƿ˦ǃå ǑƼ
 ýƓ˸˱ǃåā Ɨǆßǚ˸ǃå Ǒ˯ƽ ˡ˦ƕ ɖǄƶ˯ǒ Ɠ˸ ʼ ƗƮƓƤ Ɨ˭˻ˮǄǃ Ǌǂåïíåā Ǌƙå̇ ˮƤā Ǌ˯ˠ˵ǈáā Ǌ˶ƑƓ˶Ƥā

:ǑǄǒ Ɠ˸ ʼ ǊƼå˗ǋá ˝ ˳Ǆƙ ˥ɜ˸ɂā 
 1 ā þƓ˸˱˯ƪǙåā ˛ƽ˹ǃå ˥Ƶ Ơɂā˙˯ǃå ..ƗưƓɂ̇ ǃå  Ɨǃāå̊ ǆā  ƗǋƓǀ˹ǃå 
2.ˣǃî ˔ǄˠȻ ˖˻ơ Ɨ Ʈ˦˶˳ǃå ˙˻Ƽ˦ƙā Ɨ˸ơí̊ ˸ǃå ɖ˟Ɠ˹˸ǃå ǑƼ ǑǈƓ ˸ǃå ˥˻ƕ Ɇ˶ƽǃå . 
3.Ɨ ǃƓƶǃå ǑǈƓ ˸ǃå ǑƼ Ɨ ˹ɜƪ ɖǀƬ ǑƼ ˥˻˹˟Ɠǀǃå ˣ˭ǃāá ƗƮƓƤ ýƓƽ˟ǖǃ ˔ƶǃ ˥ǂƓǆá ˙˻Ƽ˦ƙ . 
4 āá ßƓư˦˷ǃå āá ëƓɂ̇ ǃå āá ˛˸˵ǃå ˥ǆ Ɨ˹˻ƶǆ ƗȻƓ˸ơ ˙˻Ƽ˦ƙā ˔ƪƓ˹ǆ Ǒ˭˻ƕ ˦ƞ ˙˻Ƽ˦ƙ .
˙˻ƹ .Ɨɂ˦˱ǃå èƓƛ˦Ǆ˸ǃåā Ɨ ʹ ˮˠǃå Ɇǆå˦ƶǃå ˥ǆ ˣǃî 
5.ïƓ ǌǈǙå ˥ǆ èƓƶƽƙ̇ ˸ǃåā ýǚ˯ǃå ƗȻƓ˸ơ Ɇ˰ǆ ɆǂƓ˵˸ǃå ˞ƶȺ Ɇơ . 
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6 ɖ˻˴ ƙ˹ā ÿ̠ ǃ˸å Ɇ˻˸ ƙ˱ xǃ̆Ḫā é˦Ǆ˯ǃå Ɇ˰ǆ Ɨ˹ǒ̠˸ǃå Ɏ˦˯˴ǆ ǏǄƵ ɆǂƓ˵˸ǃå ˞ ƶȺ Ɇơ .
.ˣǃî ˙˻ƹā ˥ǒíƓ ˸ǃåā ÷ïå˦˵ǃå 

2.6 :ɍ̠˵˰ ǁä s˶˴ ǁ˭ä ɄƟä̠Ǆ 
å ˔˱Ȼ èå˦ˠ˳ǃå ˥ǆ ƗƵ˦˸˱ǆ üƓ˹ǋ ǉ˘ǋ Ɇ˸˵ƙā Ɠǆ ƴƿ˦ǆ ɖ˻˴˹ƙ ǑƼ ß˗ˮǃå ˗˹Ƶ ƓǌƵƓ ƙ

:ǑǄǒ Ɠǆ èå˦ˠ˳ǃå 
1 Ɨ ˲Ʈ èå˗ǒ˗˸ƙā ÷ïå˦Ƭā éƓƛáā ƗƽƮïáā ïƓ˱Ƭáā ǑǈƓ ǆ ˥ǆ Ɇ˸˵Ȼ Ɠ˸Ⱥ ƴƿ˦˸ǃå Ɨ˹ǒƓƶǆ .

.ˣǃî ˙˻ƹā ëƓɂ̇ ǃåā ˛˸˵ǃåā çïå̇ ˲ǃå Ɇ˰ǆ Ɨ ƤƓ˹ǆ Ɇǆå˦Ƶā Ɨ ʼå̇ ƹ˦ˮ˟ā Ɨ Ɂ̇ ǌḪā 
2Ǆ˯˳˸ǃå èƓ Ǆˠ˯˸ǃå Ɇ˸˵Ȼ ɏ˘ǃå ÷ā˙˵˸ǃå ƝǆƓǈ̇ ƕ ˙˻˷˲ƙ .ǑƼ Ɠǌǀ ʿ˲ƙ æ˦Ǆˠ˸ǃå Ɨƽ  ƴƿ˦˸ǃå

.˥ǒ̠˻ƽ˯˴ ǃ˸å Ɨ̋ï ǏǄƵ ĄßƓ˹ƕ 
3 Ɇ˸˵Ȼ Ɠ˸Ⱥ ƴƿ˦˸ǃå ˤǌƼā ƗǀȺƓ˴ǃå èå˦ˠ˳ǃå ýǚƤ ˥ǆ ç̇ Ƽ˦˯˸ǃå ƗƽǄ˯˳˸ǃå èƓǆ˦Ǆƶ˸ǃå Ɇ˻Ǆ˲ƙ .

.ƗƽǄ˯˳ǆ Ɨ ʿ ˴˹ƙ ɆǂƓ˵ǆ ˥ǆ 
4 ƴƿ˦˸ǃå ɖ˻˴˹˯ǃ ç̊ ˻˸ǆ Ɨ ˱ ƙå̇ ˯ƪå āá ƗǆƓƵ ç̇ ḧƼ ƴưā ǑƼ èƓǆ˦Ǆƶ˸ǃå ǉ˘ǋ ˥ǆ çíƓƽ˯ƪǙå .

å ƴưā ˤƛ ˥ǆā.ƗǆƓƶǃå Ɨ ˱ ƙå̇ ˯ƪǙå āá ç̇ ḧƽǃå ǉ˘ǋ ˔ƪƓ˹ǒ Ɠ˸Ⱥ ý˦Ǆ˲ǃ 
5 ý˦Ǆ˲ǃå ǉ˘ǋ ïƓǌˡɀā ǊƙƓ Ǆˠ˯˸Ɂā ƴƿ˦˸ǃƓȺ ƗƮƓ˳ǃå Ɇ˻ƮƓƽ˯ǃå þ˗˳Ȼ Ɠ˸Ⱥ ý˦Ǆ˲ǃå ˙ɂ˦ˠƙ .

.ý˦Ǆ˲ǃåā ïƓḧƼǕå ˣǄ˯ǃ ç̇ ˮƶǆ Ɨ ƪ˗˹ǋ èƓǆ˦ƪï ɆɜƬ ǑƼ 
6 ƗȻ̆˻ƽ˹˯ǃå èƓǆ˦ƪ̇ǃå íå̠Ƶåā ç̠ƑƓƽǃåā ƗƽǄḧ˯ǃå ̟ ơ˻ ˥ǆ Ɏā̠ƞ èƓƪåïí íå̠Ƶã .ǃåā èƓƽƮå˦˸

.ƗȻ˘˻ƽ˹˯ǃåā ƗǆƓƶǃå Ɨ ǈ˦ǈƓǀǃåā ƗɂïåíǗå èƓ Ǆˠ˯˸ǃå ˥ǆ ˣǃî ˙˻ƹā Ɨǆ˗˳˯˴˸ǃå íå˦˸ǃƓȺ ƗƮƓ˳ǃå 
7 ƗƽǄ˯˳˸ǃå Ɨ ƑƓ˵ǈǗå èƓ Ǆ˸ƶǃå ýǚƤ ˥ǆ ñ˦˸Ǆǆ ƴƿåā Ǐǃã ƗƽǄ˯˳˸ǃå èƓǆ˦ƪ̇ ǃå Ɇɂ˦˲ƙ .

.ƗǀȺƓ˴ǃå èƓ Ǆ˸ƶǃå ƝƙƓ˹ǃ ƗǀȺƓˠ˸ǃå 
Ɠ Ʈā èƓǈƓ ˮǃåā èƓǆ˦Ǆƶ˸ǃå Ɇ˻Ǆ˲ƙā ƴ˸ƞ ƗǄơ̇ ǆ ˙ˮ˯ƶƙā ʕǋá ˥ǆ ɏïƓ˸ƶ˸ǃå ƝǆƓǈ̇ˮǃå Ɨƹ

 ǑƑƓǌ˹ǃå ú̠ǌǃåā Üʕ˸˶ ǃ˯å ƗǄ˸Ƶ ǑƼ ƗǃāǕå Ɇơå̇˸ǃå ˥ǆ ǑǌƼ Üɏ̇˷ ǃ˲å ʕ˸˶ ǃ˯å Ɇơå̇ǆ
 Ɨɣ ǈ˵ǖǃ Ąå ʕƑǚǆ Ɠɂ˦˹ƶǆā Ɠ̔ āl åïƓ˟ã ɖǀ˲Ȼ Ǒ˸ ˸˶ƙ ê̇˳ ǆ Ǐǃã ɆƮ˦ ǃ˯å ˦ǋ ƗǄ˸ƶǃå xǄ˯ǃ

(Ɇ˻ƵƓ˸ƪã ˙ǋƓɁā èƓơ̇ Ƽ) .Ɨ ǈƓ˴ǈǗå 
Ǒǋ ƗɁ˦Ǆˠ˸ǃå èƓǈƓ ˮǃå ˥ǆ ˥˻Ƶ˦ǈ üƓ˹ǋā: 
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¶  ƴǆ ɆǆƓƶ˯ƙ ǑǌƼ ˣǃ˘Ɂā Ǌ˸ ˸˶ƙ íå̇ ˸ǃå ˚˻˲ǃå āá øå̇ ƽǃƓȺ ɖǄƶ˯ƙ èƓǈƓ ƕ :ýāǕå ÷˦ ˹ǃå
 Ɨ ƞ˦ǃ˦˹ḧ˯ǃå ˔˻ǃƓƪǕåā Ɨǆǚ˴ǃåā ˥ǆǕåā Ɨ ˭˻ˮǃå Ɇǆå˦ƶǃƓȺ ƗƮƓƤ èƓƵ˦ư˦ǆ
(...ƗǈƓ Ʈā ˃ ǃƓḧƙ ˥ǆ) ƗȻíƓ˶˯ƿǙå èåí˗˲˸ǃåā ßƓ˹ˮǃå ˥˻ǈå˦ƿā èƓ˟å̇ ˯Ƭåā 

¶ øå̇ ƽǃå Ɇ˸ƶ˯˴˸Ⱥ ɖǄƶ˯ƙ èƓǈƓ ƕ :ǑǈƓ˰ǃå ÷˦ ˹ǃå Ǆˠ˯˸ǃƓȺ ɖǄƶ˯ƙ Ǒǋā ÿƓ˴ǈǗå āá èƓ
 åîƓǆ Þøå̇ ƽǃå ǑǄ˸ƶ˯˴ǆ ˤǋ ˥ǆ) øå̇ ƽǃå ǑƼ ïā˗ƙ Ǒ˯ǃå Ɨˠ˵ǈǖǃ Ɨɂ˦˹ƶ˸ǃåā Ɨ ʽ ˡ˦ǃå

(Þ˃ Ḫā Þÿ˦Ǆƶƽƪ åîƓǆ Þÿā̠ɂ̇ǒ 
3.6 :ƕɀ˗˵˰ǁä ƕ˫˹ˬǁä Ʉ˹ɚ˳Ɨ çäì˕˰Ǆ 

Ǐ˹ƺǃåā Ɨɂ̇ ˶ ǃå Ɨǆßǚ˸ǃåā Ɨ ǃƓƶƽǃåā ßå̇ ǀ˯ƪǙåā ÷˦ ˹˯ǃå ÜƗȻîƓƽ˹ǃå :Ǒǋ Ɨ˭˻ˮǃå Ɇ˻ɜ˵ƙ èåí˗˲ǆ 
.Ɨ ƙå˘ǃå Ɨ ˶˳˵ǃåā 

 4.6  :ɍ̠˵˰ ǁä s˶˴ ǁ˭ä ̠ƬƑ˷Ƴ 
 ɉƓǀǈā ɖ˟Ɠ˹˸ǃåā èåïƓ˴˸ǃå :Ǒǋā ÿƓɜ˸ǃå ßå̇ ǀ˯ƪå ǑƼ ˙ƛ˓ǒ Ɠǆ ˙˰ǂá ˤ ˸˶˯ǃå ˙ƮƓ˹Ƶ ˙ˮ˯ƶƙā

.íā˗˲ǃåā ç̊ ˻˸˸ǃå èƓǆǚƶǃåā ˗ǀƶǃå āá ßƓǀ˯ǃǙå 
 :Ǒǋ Ɠǌǃ Ɨ ˸ ˸˶˯ǃå ˛ƪǕåā Ɨơ˦˯ƽ˸ǃå ɖ˟Ɠ˹˸ǃå ˤ ˸˶˯ǃ ç˗ǒ˗Ƶ èƓǌƞ˦ƙā ɆƤå˗ǆ üƓ˹ǋā

˲ǆā ˥˴ơ) ç̇ɣ ǃ˴åā çíƓ˴ǃåā ̝ƪƓ˹˯ǃåā ɊȺå̇˯ǃåā ç̠ơ˦ǃåā ̨ ǒƓǀ˸ǃåā ïāƓ˲˸ǃå (ɏ̇ Ȼ˴ í˦˸
 ˙ƼƓ˹˯ǃåā ÿå˦ǃǕåā ÷Ɠ˴ƙǙåā ƴȺƓ˯˯ǃåā ƴɂ˦˹˯ǃåā ïå̇ ḧ˯ǃåā ǑƞïƓ˳ǃå ˙ǌˢ˸ǃåā ƴȺƓˠǃåā Ɨ˟Ɠ˴ ǃåā

.ƗƽǄ˯˳˸ǃå èƓƙƓ ˹ǃå ÷å˦ǈá ïƓ ˯Ƥåā Ɇˢǃåā çßƓưǗåā ɖƼå˦˯ǃåā 

7. ǁä ƕ˷ǐ˕˶ȸ ƕǄƑƴǁä ƕɀ˗˵˰ǁä çƑƷä̠ ƻǁä ˢǉà (Ɉ˞˱˶ǁä ɄƢäì) ƕɀĀä̆ı Ƒ ˬ˹ǁ 
 Ɇƽˠǃå ɏíƓǈā ƓɂïƓƪá ɏíƓǈā Ǒˮ˸ǃāǕå ɏíƓǈ Ɨɂāå̊ ǃå Ɨ˹ǒ˗˸Ⱥ ƗǆƓƶǃå Ɨɂ̇ ˷˲ǃå èƓƹå̇ ƽǃå ˤǋá ˥ǆ
 ƗƼƓưǗƓȺ Ɨơ˦˯ƽǆ ƗǆƓƵ èƓơƓƪ Ǒǋā æƓ ˵ǃå è˦˻Ɂā Ɨ ˮƶ˵ǃå ƗơƓ˴ǃåā (ǉ̊ ˯˹˸ǃå) ç̇ ƪǙåā

˗˸ǃå ˔Ƶǚǆ Ɇƺ˯˴ƙ Ɠ˸Ḫ Ɨƿ̇ ƽ˯˸ǃå ßå̇ ˷˳ǃå ɖ˟Ɠ˹˸ǃå ˞ƶɁā ßå˗ǌ˵ǃå ÿå˗˻˸ǃ˸Ḫ ñïå ˔Ƶǚ
) ˤƿï Ɇɜ˵ǃƓȺ Ơư˦ǆ ˦ǋ Ɠ˸Ḫā ýƓƽ˟á5. Ɨ˹ǒ˗˸ǃå Ɋˠ˳ǆ ɆƤåí èƓƹå̇ ƽǃå ǉ˗ǋ ƴɂð˦ƙ ( 
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) ˤƿï ɆɜƬ5Ɨɂāå̊ ǃå Ɨ˹ǒ˗ǆ Ɋˠ˳ǆ ǏǄƵ ƗǆƓƶǃå Ɨɂ̇ ˷˲ǃå èƓƹå̇ ƽǃå Ơư˦ǒ ( 

Ɨɂāå̊ ǃå Ɋ ˠ˳˯ǃå ˔˯ɜǆ :ï˗˶˸ǃå 
 

1.7.  :ýƑƳ Ʉɚ˳ȸ (Ɉ˞˱˶ǁä ɄƢäì) ƕɀĀä̆ ǁä ƕ˷ǐ˕˶ȸ ƕǄƑƴǁä ƕɀ˗˵˰ǁä çƑƷä̠ ƻǂǁ çä̆ ˹˶˶ǁä ˢǉà 
 :Ǒǋā èƓƹå̇ ƽǃå ÷å˦ǈá ǑƼ ÷˦ ˹˯ǃå ǑƼ Ɇ˰˸˯ƙ 
¶ .Ɛ˟å˦˵ǃå ǑƼ ƗǄ˰˸˯ǆ Ɨ ʹ ˮ˟ èƓƹå̇ Ƽ 
¶  ƓɂïƓƪá ɏíƓǈā Ǒˮ˸ǃāǕåā ç̇ ƪǙåā Ɇƽˠǃå ɏíƓǈ Ɇ˰ǆ ˔Ƶǚǆā ɏíå˦ǈ èƓƹå̇ Ƽ

.Ɨ ˮƶ˵ǃå ƗơƓ˴ǃåā 
¶  ÿå˗˻ǆ Ɇ˰ǆ ƗǆƓƵ èƓƹå̇ Ƽ ßƓ ơǙåā èåïƓ˸ƶǃå ˥˻ƕ èƓƹå̇ ƽǄǃ ƗƼƓưǗƓȺ ßå˗ǌ˵ǃå

.Ɨ ˹ɜ˴ǃå 
  ɖˮƪ Ɠ˸Ḫ Ɋˠ˳˸ǃå ǏǄƵ ǊƵð˦ǆ Ǒǋā èƓƹå̇ ƽǃå ǉ˗ǌǃ Ɨɂ̊ Ḫ̇ ˸ǃå þ˗Ƶā ƴɂð˦˯ǃå

) ˤƿï Ɇɜ˵ǃƓȺ Ǌ˲ ư˦ƙ5( 
 .ɖƑå̠˲ǃåā û̇ ǃɣå Ɇ˻˸ ƙ˱ā ̇˻˱˵ ǃ˯ƓȺ Ơ˸ Ȼ˴ Ɨ˹ǒ̠˸ǃå ìƓ˹ǆ 
2.7  ɄƢäì) ƕɀĀä̆ ǁä ƕ˷ǐ˕˶ȸ ƕǄƑƴǁä ƕɀ˗˵˰ǁä çƑƷä̠ ƻǂǁ çƑ ˬǂ˲ǁä ˢǉà Ʉɚ˳ȸ (Ɉ˞˱˶ǁä
:ýƑƳ 
¶  æ̇ ˲Ǆǃ Ɨ˱ ˯ǈā ˥˻Ǆ˸ƶ˯˴˸ǃå ˥ǆ èƓƹå̇ ƽǃå ǉ˗ǌƕ þƓ˸˯ǋǙåā Ǒ˭˻ˮǃå ǑƵ˦ǃå þå˗ƶǈå

.˔ɂ̇ ˳˯Ǆǃ ˕ư̇ ƶƙ Ɨ˭˟Ɠ˳ǃå èƓ Ḫ˦Ǆ˴ǃåā Ɨ˹ǒ˗˸ǃå Ɠǌƙ˗ǌƬ Ǒ˯ǃå èƓƵå̇ ˶ǃåā 
¶ .˞ƶ ǃå Ɠǌ˷ƶȺ ƴǆā Ɨ˸ƑƓǀǃå èǙƓ˸ƶ˯ƪǙå ƴǆ èåí̇ ƽ˸ǃå ǉ˘ǋ ƴɂð˦ƙ ɖ˴ǈ ß˦ƪ 
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¶  ǑƼ ƴƿ˦˸ǃå ɖ˻˴˹ƙ èåí̇ ƽǆā ˙ƮƓ˹Ƶ ƗǄƿ.Ɨ˹ǒ˗˸ǃå Ɋƪā Ɨǀˠ˹ǆ èƓƹå̇ Ƽ ˤˢƶǆ 
¶ .Ɨǀˠ˹˸Ǆǃ Ɨ ƤƓ˹˸ǃå Ǒơå˦˹Ǆǃ ƴƿ˦˸ǃå ɖ˻˴˹ƙ èåí̇ ƽǆā ˙ƮƓ˹Ƶ ˤ ˸˶ƙ Ɨ˸Ƒǚǆ þ˗Ƶ 
¶ .˙ƮƓ˹ƶǃå ǉ˘ǌǃ Ǒƽ ˡ˦ǃå ô̇ ƺǄǃ ˔˻ˠ˵˯ǃå íå˦ǆā èƓǆƓƤ Ɨ˸Ƒǚǆ þ˗Ƶ 
¶  èåî ˙ƮƓ˹ƶǃå ˣǄƙ ƗƮƓƤā èåí̇ ƽ˸ǃå ˞ƶ ǃ ƗǈƓ ˶ǃå ýƓ˸Ƶå ƗɁ˦ƶƮā þå˗ƶǈå

.Ɨ ʹ˶ǃå ýƓɜƬǙå 
¶ ƮƓ˹ƶǃå ɖƼå˦ƙ þ˗Ƶ.Ɨ ʸƓ˹˶ǃå ˙ƮƓ˹ƶǃå ƴǆ (Ɨ ƑƓ˸ǃå ˙ƮƓ˹ƶǃåā èƓƙƓ ˹ǃå) Ɨ ʹ ˮˠǃå ˙ 
¶ .Ɨ ǈƓ˴ǈǙå èƓ Ǆˠ˯˸ǃå ƴǆ èåí̇ ƽ˸ǃå ǉ˘ǋ ˞ƶ ǃ ˤ ˸˶˯ǃå ɖƼå˦ƙ þ˗Ƶ 
¶  æ˘ƞ ˥ǆ ɆǄǀȻ Ɠ˸Ⱥ ƴƿ˦˸ǃå ɖ˻˴˹ƙ ˙ƮƓ˹Ƶ ˤ ˸˶ƙ ˗˹Ƶ Ǒǈ˦Ǆǃå ˙˶˹ƶǃå ɆǋƓ˱ƙ

.Ɠǌǃ ˥˻ǆ˗˳˯˴˸ǃå 
¶ ˷Ȼ Ɠ˸Ⱥ ƓǌƙƓ˸ ˸˶ƙ í̇ ƽƙ þ˗Ƶā ˙ƮƓ˹ƶǃå ˤˢƶ˸ǃ ˙˻ˮḧǃå ǊȺƓ˵˯ǃåɜǆå ˥ǆ Ʉƶ èƓ ǈƓ

.˙ƮƓ˹ƶǃå ǉ˘ǋ ýǚƤ ˥ǆ ÿƓɜ˸ǃå ˃ɂ̇ ƶƙ 
¶  ˥ǆ ç̇ˮ˻Ḫ ßå̊ƞáā ïƓǌ˹ǃå èƓƿāá ƗǄ˻˟ Ɨɣ ˲˸ǃå ÷ïå˦˵ǃå ǏǄƵ ɏïā̇˸ǃå þƓơíðǙå

 .ßƓ˴˸ǃå 
¶  èƓ˴Ǆ˱Ǆǃ ˥ǂƓǆá ̋ ˶˳ ƙ ÿā̠ƕ èå̇˸ ǃ˸å ̝ǈå˦ƞ ǏǄƵ Ɨ˯ˮǆ˰ èƓƙǓåā ̠ƵƓǀ˸ǃå ƗˮǃƓƹ

 .çßƓưǗå ƗȻƓƽḪ þ˗Ƶā 
¶ Ɨɂ̇ ˷˲ǃå èƓƹå̇ ƽǃå ýƓ˸ḧ˯ƪå þ˗ƶǃ å̇ ˢǈ  ð Ɠǌ˰˻ƛƋƙā ƓǌǄ˻ǋƋƙ þ˗Ƶā Ɨ ˹ɜ˴ǃå ɖ˟Ɠ˹˸ǃƓȺ íå

.ƗǆƓƶǃå èƓơƓ˴ǃå ǏǄƵ Ɋƺ˷ǃå 

8:ƕɀĀä̆ǁä ƕ˷ǐ̞˶ȸ Þä̞Ǌ˳ǁä þä̞˹Ǆ ɍ̠˵˰ ǁä ÷ä̠ƻǁä s ƾ˹ƗĀ Ʉ˹ǂ˰Ɨ . 
:ǑƙǙå ýā̠˱ ǃå ɖƼā Ɨɂāå̊ǃå ßå̠ǌƬ ÿå̠˻ǆ ɏ̇˷ ǃ˲å øå̇ƽǃå Ɇ˻Ǆ˲ƙ ʕ˯ƪ˻ 

 ɏ̇˷˲ ǃå øå̇ƽǃå ʕƪå (ßå˗ǌ˵ǃå ƗơƓƪ) Ɨɂāå̊ ǃå ÿå˗˻ǆ 
ç̇ ˶˯˳ǆ ç˘ˮǈ ƴǀȻ  Ɠ ɂ̇ ǀƙ Ɠǌˠƪ˦˯ɂā Ɨɂāå̊ ǃå Ɨ˹ǒ˗ǆ Ɋˠ˳ǆ ˥ǆ ǑɁ̇ ƺǃå ǑɁ˦˹˱ǃå ß̊ ˱ǃå ǑƼ

 ˥ƕ ƗʿƵ ÷ïƓƬ û̇ ǃ˵å ˥ǆā ̇ƮƓ˹ǃå ̠ˮƵ ýƓ˸ƞ ÷ïƓƬ ýƓ˸˵ǃå ˥ǆ ǉ̠˲ɂā
 ɏïƓ˱˯ǃå ú̇˶˸ ǃå æ˦˹˱ǃå ˥ǆā Ɨɂï˦ǌ˸˱ ǃå ú̇ ǆ˶ Ǌ˹ǆ ýƓ˸˵ǃå ǏǄƵ ƴƼƓǈ
 Ɨ ˸ǋáā Ǒˠ ˠ˳˯ǃå ǊǄɜ˵Ⱥ ÿå˗˻˸ǃå ð˙ˮɂā Ɨɂāå̊ ǃå ç̇ ǋ˦ƞ û˗˹Ƽ æ̇ ƺǃå ˥ǆā

 ā Ɨɂ̇ ˶Ⱥ çï˦ƛ éå˗ơá ˗ǌƬ ˖˻ơ Ɨ˹ǒ˗˸ǃå ÿƓɜƪ ˗˹Ƶ Ɨɂ̊ ǆï Ɨ ˸ǋá ÿå˗˻˸Ǆǃ
17 .Ɨ ˹˟˦ǃå èƓ ǃƓƶƽǃåā èƓ˟Ɠ˵˹ǃå ƗƼƓḪā ˙ǒå̇ ˮƼ ˥ǆ 

Ɨ ˮɂ̇ ǀ˯ǃå ƗơƓ˴˸ǃå 10576 ƴɁ̇ ǆ ˙˯ǆ 
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 ˃ ˹˶˯ǃå þƓƵ ÿå˗˻ǆ 
 Ǒ˸ ˸˶˯ǃå þƓˢ˹ǃå  ˤˢ˯˹˸ǃå Ǒƪ˗˹ǌǃå þƓˢ˹ǃå 
èå̊ ˻˸˸ǃå ˤǋá ¶  Ɠ ǈā˗ǒ˗ǃåā Ɇ˻˳˹ǃå ïƓ˱Ƭá Ɇ˰ǆ ïƓ˱ƬǕåā ßå̇ ˷˳ǃå èƓơƓ˴˸ǃå ÷˦ ˹ƙ

 .ç̇ ˷˳ǃå ˤƑåí ÿƓȻ˗˹˴ǃåā 
¶  .ǉƓ ǆ çï˦ƼƓǈ Ɨ˯ƪ í˗Ƶ í˦ƞā 
¶  .ɏïƓḪ̆˯ǃå ̝˶ǃ˹å í˦ƞā 
¶ .ǑǋƓǀ˸ǃåā ˤƵƓˠ˸ǃå ˥ǆ ǊɁ̇ ƿ 
¶ .ƗǈƓ ˶ǃå Ɨ Ǆ˸Ƶ Ɇǌ˴Ȼ Ɋ ˴ ǃå Ǒƪ˗˹ǌǃå þƓˢ˹ǃå þå˗˳˯ƪå 

èƓ ˮǄ˴ǃå ˤǋá ¶  èå̇ ˸˸ǃå Ɨ˱ ˯ǈ ƗȺƓƙ̇ ǃåā ɆǄ˸ǃå.Ɨ˸ ʿ˯˴˸ǃå ƗǄɂ˦ˠǃå 
¶  ç̇ˮ˻Ḫ ßå̊ƞáā ïƓǌ˹ǃå èƓƿāá ƗǄ˻˟ Ɨɣ ˲˸ǃå ÷ïå˦˵ǃå ǏǄƵ ɏïā̇˸ǃå þƓơíðǙå

 .ßƓ˴˸ǃå ˥ǆ 
¶  ˥ǂƓǆá ̋ ˶˳ ƙ ÿā̠ƕ èå̇˸ ǃ˸å ̝ǈå˦ƞ ǏǄƵ Ɨ˯ˮǆ˰ ̠ƵƓǀ˸ǃå ƗˮǃƓƹ

 .çßƓưǗå ƗȻƓƽḪ þ˗Ƶā Ɨ˭˻ˮǄǃ ƗǀȻ˗Ʈ ˙˻ƹ Ɠǌǈá Ɠ˸Ḫ èƓ˴Ǆ˱Ǆǃ 
¶ Ǚā Ɨ˭˻ˮǄǃ ƗǀȻ˗Ʈ ˙˻ƹ ýƓƽ˟ǖǃ ˔ƶǃ ˥ǂƓǆá éå˗˲˯ƪå Ɠǌ˻Ƽ ˙Ƽ˦˯ǒ  ǑƼā

 .ÿƓǆǙå ˙˶˹Ƶ ƴƿ˦˸ǃå 
¶  ïƓˠƤǕ ýƓƽ˟Ǖå ô̇ ƶȻ Ɠ˸ǆ þƓƶǃå ÷ïƓ˵ǃå ǏǄƵ ç̇ ƬƓ ǆ ɆƤå˗˸ǃå ƴǀƙ

.û̇ ǃɣå éíå˦ơ 
¶ Ɨɂïāí ƗǈƓ ˶ǃ êƓ˯˲ƙā ˥˻ǆ˗˳˯˴˸ǃå ǑƵā ƗǄƿā ýƓ˸ǋǗå ˥ǆ ǑǈƓƶƙ 
¶  í˦ƞā þ̠Ƶ ƴǆ Ɨƪåïí ÿāí ýƓƽ˟Ǖå æƓƶǃå Ɇ˰ǆ ç̠ǒ̠ƞ èƓǃƓƶƼ ƗƼƓưã

.ˤǌǃ Ɨǆǚ˴ǃåā ÿƓǆǕå ˙˶˹Ƶ 
¶  .Ɨˢ˯ɜǆ ƗɂïƓ˱ƙ Ɨǀˠ˹ǆ ˥ǆ ǊɁ̇ ƿ 

) ˤƿï Ɇɜ˵ǃƓȺ Ơư˦ǆ ˦ǋ Ɠ˸Ḫā6ǊƙƓǈ˦ɜǆā èåïāƓ˱˸ǃåā ÿå˗˻˸ǃå ƴƿ˦ǆ ( 
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) ˤƿï ɆɜƬ6Ɨɂāå̊ǃå ÿå̠˸˻ǃ ɏ̇˷˲ ǃå øå̇ƽǃå èåïāƓ˱ǆā ƴƿ˦ǆ Ơư˦ǒ ( 

) ˤƿï Ɇɜ˵ǃåā7ǊƙƓǈ˦ɜǆā ÿå˗˻˸Ǆǃ Ǒƪ˗˹ǌǃå þƓˢ˹ǃå Ơư˦ǒ ( 
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) ˤƿï ɆɜƬ7 ÿå̠˸˻ǃ ɏ̇˷˲ ǃå øå̇ƽǃå èƓǈ˦ɜǆ Ơư˦ǒ (Ɨɂāå̊ ǃå 

 
9:ƕƬǘ˱ǁä . 
1.9 :ƕǄƑƳ ƛƏƑ˭ǆ 
1 èƓƹå̇ Ƽ ßƓƽ˯Ƥåā Ɨɂāå̊ ǃå Ɨ˹ǒ˗ǆ ǑƼ Ɨ ǈå̇ ˸ƶǃå èƓƹå̇ ƽǃå Ɨ ˮǃƓƹ ǑƼ ǑǈƓ˴ǈǗå ˜ȻƓƶ˯ǃå ÿå˗ǀƼ .

 ˚˻Ḫ̇ ˯ǃƓȺ þƓƶǃå ƴȺƓˠǃå ˚˻˸ƙā Ɨ ˹ɜ˴ǃå ɖ˟Ɠ˹˸Ǆǃ ƗƮƓƤā Ɠǌ˹ǆ ˙˻˰ḧǃå ǑƼ ïå̇ ǀ˯ƪǙåā ñ˦Ǆ˱ǃå
ǃå ƗƼƓ˰Ḫā Ɠǌ˹ǆ ɏïƓ˱˯ǃå ƗƮƓƤā ƗƵ˦˹˯˸ǃå Ɨɣ ǈ˵Ǖå ǏǄƵ èåïƓ ˴ǃå ƗḪ̇ ơ ɆƤå˗ƙā ƗḪ̇ ˲

.Ɨ ǃƓƶǃå ïā˙˸ǃå ƗƼƓ˰Ḫā ƗḪ̇ ơ ˤ˱ơ ˥ǆ ƝƙƓ˹ǃå þƓơíðǙƓȺ ñƓ˴ơǗåā çƓ˵˸ǃåā 
2 Ɠǌ˻Ƽ ÿā̠˱ Ȼ Ǒ˯ǃå ƗƮƓ˳ǃå èƓǌ˻ǃƓ˵ǃåā èƓơå̇˯ƪǙåā èƓǋ̊˯˹˸Ǆǃ ñƓ˹ǃå ˥ǆ ̇˻ ḧ˰ǃå ß˦˱ǃ .

 æƓƶǃáā ßå̇ ˷Ƥ èƓơƓ˴ǆā Ɨ ƑƓǆ èƓ˲ˠ˴ǆā ñ˦Ǆ˱Ǆǃ ˥ǂƓǆá ˥ǆ Ɨɂïā˙˷ǃå ɖƼå̇ ˸ǃå Ɨ ˮǃƓƹ
Ǌ ʼ̇ ˯ǃåā Ɨơå̇ ǃå ɆƑƓƪā ˥ǆ ˣǃî Ǐǃã Ɠǆā ýƓƽ˟Ǖå 

3 āá Ɠǌ˰ɂ˦Ǆƙ þ˗Ƶā Ɠǌ˻ǄƵ ɋƓƽ˲ǃå Ɨ ʽ ɜȺ èƓƹå̇ ƽǃå ǉ˗ǋ Ǒǆ˗˳˯˴ǆ Ɏ˗ǃ ǑƵā í˦ƞā þ˗Ƶ .
.ßå̇ ˷˳ǃå ɖ˟Ɠ˹˸ǃå āá ƗƽƮïǕå ǏǄƵ ˤǌƙƓƽǄ˳ǆ ü̇ ƙ 
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4 þ˗Ƶā Ɨ˹ǒ˗˸ǃå ǑƼ Ɨɂ̇ ˷˲ǃå èƓƹå̇ ƽǄǃ Ɨ ˸ƪ̇ ǃå èƓ˴ƪ˓˸ǃå Ɇˮƿ ˥ǆ Ɨ ʼƓḧǃå ƗƶȺƓ˯˸ǃå þ˗Ƶ .
 Ɇˮƪ ˖˲Ⱥ.˥˻˶˯˳˸ǃåā ˥˻˰ơƓ ǃƓȺ ƗǈƓƶ˯ƪǙƓȺ Ɠǌ˯˭˻ǌƙā Ɠǋ̇ ɂ˦ˠƙ 
2.9 :ƕɀ˗˵˰ǁä çƑƷä̠ ƻǁä ˔˹ƙƉƗ ˗ƬƑ˷ƴȸ ƕƬƑƢ ƛƏƑ˭ǆ 
1 ˃ɂ̇ ƶƙ èƓ ǈƓɜǆã ˥ǆ Ʉƶ˷Ȼ Ɠ˸Ⱥ ƓǌƙƓ˸ ˸˶ƙ í̇ ƽƙ þ˗Ƶā ˙ƮƓ˹ƶǃå ˤˢƶ˸ǃ ˙˻ˮḧǃå ǊȺƓ˵˯ǃå .

.˙ƮƓ˹ƶǃå ǉ˘ǋ ýǚƤ ˥ǆ ÿƓɜ˸ǃå 
2˸ǃå æ˘ƞ ˥ǆ ɆǄǀȻ Ɠ˸Ⱥ Ɠǌ˸ ˸˶ƙ ˗˹Ƶ Ǒǈ˦Ǆǃå ˙˶˹ƶǃå ɆǋƓ˱ƙ ..Ɠǌǃ ˥˻ǆ˗˳˯˴ 
3.Ɨ ǈƓ˴ǈǗå èƓ Ǆˠ˯˸ǃå ƴǆ ˙ƮƓ˹ƶǃå ǉ˘ǋ ˞ƶ ǃ ˤ ˸˶˯ǃå ɖƼå˦ƙ þ˗Ƶ . 
4 çï˦ˠƤ Ɇɜ˵ƙā ɄǄ˯Ǆǃ Ɨư̇ Ƶ ƓǌǄƶ˱Ȼ Ɠ˸ǆ ˙ƮƓ˹ƶǃå ˞ƶ ǃ Ɨɂïā˗ǃå ƗǈƓ ˶ǃƓȺ þƓ ʿǃå þ˗Ƶ .

.˥˻ǆ˗˳˯˴˸ǃå ǏǄƵ 
5.ƗƮƓ˳ǃå èƓƞƓ˯ơǙå ɏāî þå̠˳ ƪ˯Ǚ ǑƼƓḪ Ɇɜ˵Ⱥ èåï̠˲ ǆ˹ ̇˻Ƽ˦ƙ þ̠Ƶ . 
6Ƽ úǚ˯ƤǙå çƓƵå̇ ǆ þ˗Ƶ . ɏāî Ɇˮƿ ˥ǆ þå̠˳ ƪ˯Ǚå Ɨǆßå˦˸ǃ èƓưïǕå ̨ Ǆ˸ǆ Ǒ

.˥˻Ƽ˦ƽɜ˸ǃå ˥ǆ Ɠ˸ ƪ Ǚ ƗƮƓ˳ǃå èƓƞƓ ˯ơǙå 
10 :çƑ Ƭˤ˭ǁä . 

 èƓƮ˦ ǃ˯ƓȺ ê̇˳ ǈ Ɨɂāå̊ǃå Ɨ˹ǒ̠ǆ ǑƼ Ɨɂ̇˷ ǃ˲å ƗǆƓƶǃå èƓƹå̇ƽǃå ý˦ơ ƝƑƓ˯ǈ ˥ǆ ɖˮƪ ǏǄƵ ĄßƓ˹ƕ
:Ɨ ǃƓ˯ǃå 
1ƗƮƓ˳ǃå èƓƞƓ˯ơǙå ɏāî èƓǄɣ˯ ǃ˸ Ɨɂ̇˷ ǃ˲å ƗǆƓƶǃå èƓƹå̇ƽǃå Ɨǆßå˦ǆ .. 
2 Ɨ˭˻ˮǃå ƴǆ Ɠǌ˻ƬƓ˸ƙā Ǌ ʼ çí˦ƞ˦˸ǃå ÿƓɜ˸ǃå ƴǆ þßǚ˯ǒ Ɇɜ˵Ⱥ ñ˦Ǆ˱ǃå ˗ƵƓǀǆ ˤ ˸˶ƙ .

.Ɠǌƶɂð˦ƙ ˥ǂƓǆá Ɨƪåïíā Ɠǋí˗Ƶ çíƓɂðā Ɨǆå˗˯˴˸ǃå 
3.çïƓǈǗå èå˗ơā ÿå˦ǃáā ýƓɜƬá ǑƼ ƴɂ˦˹˯ǃåā Ɨ Ǆ˻Ǆǃå çßƓưǗƓȺ þƓ˸˯ǋǙå . 
4 ƗƮƓ˳ǃå æƓƶǃǕå ˥ǆ ˗ɂ̊ ˸ǃå ˙˻Ƽ˦ƙ ˙ˮƵ ýƓƽ˟Ǖå èƓ Ǆˠ˯˸Ⱥ þƓ˸˯ǋǙå .Ɠ Ʈā ˤǌƕ Ɠǌ˯ǈ

.ɏïāí Ɇɜ˵Ⱥ 
5 ǏǄƵ ƗǄˠ˸ǃå èƓƹå̇ ƽǃå ý˦ơ Ɠ˸ ƪ Ǚ ɖƑå˦ƶǃåā ˚ƞå˦˲ǃå Ɇ˰ǆ ÿƓǆǕå ˙ƮƓ˹ƶȺ þƓ˸˯ǋǙå .

.Ɨƽ ˰ḧǃå Ɨɂïā˙˸ǃå ƗḪ̇ ˲ǃå èåî ÷ïå˦˵ǃå 
6 Ɠǌƙå̇ ˻ƛƋƙ Ǐǃã ƗƼƓưã ÿƓɜ˸Ǆǃ Ɨ ɜ ǆƓ˹ǒ˗ǃå ëā˙ǃå Ǒƽ˷ƙ ƓǌǈǕ Ɨ ƑƓ˸ǃå ˙ƮƓ˹ƶǃå çíƓɂð .

.Ɨ ƤƓ˹˸ǃåā Ɨ ǃƓ˸˱ǃå 
7˲ˠ˴˸ǃå çíƓɂð ..Ɠǌ˯ǈƓ ˶Ⱥ þƓ˸˯ǋǙåā ßå̇ ˷˳ǃå èƓ 
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8.Ɨ Ǆ˻Ǆǃå çßƓưǗå ˙˻Ƽ˦˯ǃ Ɠ˸ ƪ Ǚ Ɨơ˦˯ƽ˸ǃå ˥ǂƓǆǕå ǑƼ Ɨ ˴˸˵ǃå ƗƿƓˠǃå ýǚƺ˯ƪå . 
9 å̆ǌǃ ĄƓ˳ƪ̇ƙ xǃîā øå̇ƽǃå ̟ ƛ˻Ƌƙ ̇ƮƓ˹Ƶ ˞ ƶȺ êƓ˯ǈǗ þå̠˳ ƪ˯Ǚå çíƓƵã á̠ˮǆ ýǚƺ˯ƪå .

ǌ˹ɂ˦Ǆƙ ˗ƶȺ èåïƓ ˴ǃå èåïƓ˟ã þå˗˳˯ƪå Ɇ˰ǆ Ǌ ǃã ñƓ˹ǃå ïƓˢǈá ˕ƽǃā á˗ˮ˸ǃå ā˘ƞā Ɠ ïƓ˱ƬǕå ÷
 êƓƞ̊ ǃå Ɇ˰ǆ èƓǆƓ˳ǃå ˔˴ơ Ɠǌ˻Ƽ ð˙ƽǃå ˤ˯ǒ Ǒ˯ǃå ƗǆƓ˸ǀǃå ɖǒíƓ˹Ʈ þå˗˳˯ƪåā ñ˦Ǆ˱Ǆǃ ˥ǂƓǆƋǂ

.̇ɂā̠˯ǃå çíƓƵã Ɇƞá ˥ǆ ÿíƓƶ˸ǃåā ûï˦ǃåā 
10 Ɨɂ̇ ˷ơ èƓƹå̇ Ƽ ɖǄƤ ǑƼ èåïƓ˸ƶǃå ˞ƶȺ Ɠǋ̇ ˶˲ƙ Ǒ˯ǃå ƗǄ˸ǌ˸ǃå èƓƹå̇ ƽǃå ýǚƺ˯ƪå .

˥ǆ Ɠǌǆå˗˳˯ƪǙ 
å ýƓ˸ḧ˯ƪåā èåïƓ˸ƶǃå ǉ˘ǋ Ǒ˹ǂƓƪ Ɇˮƿ ƗǆƓƶǃå ɖƑå˗˲ǃå ˥Ƶ Ɋƺ˷ǃå ˃ ʽ˳ƙā Ɠǌ˹ǆ í˦ƞ˦˸ǃ

.Ɠǆ ĄƓ˭˻Ƭ 
11 èƓƪåïí ǏǄƵ ĄßƓ˹ƕ Ɨǈå̇˸ƶǃå èƓƹå̇ƽǄǃ Ɨ˸ ˸˶ ǃ˯å ̨ƪǕåā èåïƓ˯ƵǙåā ̇˻ǒƓƶ˸ǃå ƴưā .

 ɖ˻ǀ˲ƙ ǏǄƵ Ɨˠ ˲˸ǃå Ɨ ˹ˮ˸ǃå Ɨ˭˻ˮǃå ˙˻ƛƋ˯ǃā ˥˻ǆ˗˳˯˴˸ǃå èƓƞƓ ˯ơǙ çí˗ƶ˯ǆ éƓ˲Ⱥáā
.Ɨɂ˦Ɂ̇ ˯ǃå úå˗ǋǕå 

12ɂ̊ ƕ Ɨ ˹ƶ˸ǃå èƓǌ˱ǃå þƓ ʾ . ɖƼå̇ ˸ǃå ǏǄƵ ɋƓƽ˲ǃå ǏǄƵ ˤǌ˰ơā ÿƓɜ˴ǃå Ɏ˗ǃ Ɨ ʸ˦˯ǃå çíƓ
 ɖƼå̇˸ǃå ƗǄ˟ ǏǄƵ èǙ˦ƞ ̇Ƶˮ xǃî ʕ˯ǒ ÿá ˥ɜ˸˸ǃå ˥ǆā û̇ ǃɣåā ɆƑƓƪ˦ǃå Ǐ˯˵ Ⱥ ƗǆƓƶǃå
 ƗƽǄ˯˳˸ǃ èƓˠƼƓ ǃå ˙ˮƵ āá ˙ǆǕå å˘ǋ ǏǄƵ ñƓ˹ǃå ˖˲ǃ ˗ƞƓ˴˸ǃå ßƓ ˠƤ Ǌ ƞ˦ƙ āá ñïå˗˸ǃåā

.ƗƮƓ˳ǃå èå̇ ˵˹ǃå 
13.  ǑƼ Ɨ ʸ˦ˠƙ èƓ˟Ɠ˵ǈ Ɇ˸Ƶ.˙˻˱˵˯ǃå Ɨ Ǆ˸Ƶ ǑƼ Ɨ˸ǋƓ˴˸ǃå 
14.  Ɋ ˠ˳˯ǃå ïƓ˟ã ǑƼ èƓǋ̊ ˹˯˸ǃåā ɖƑå˗˲ǃå ßƓ˵ǈǗ Ɨǆðǚǃå Ɨ ˯˲˯ǃå Ɨ ƪƓƪǕå Ɨ ˹ˮǃå ˙˻Ƽ˦ƙ

.Ǒǈå̇ ˸ƶǃå 

11ƲƜä̠ ˶ǁä . 
]1[  Ɨ˸Ȼ˗ǀǃå ç˗Ǆˮǃå ǑƼ ƗǆƓƶǃå èƓơƓ˴ǃåā èƓƹå̇ ƽǃå Ɇ˻ɜ˵ƙ ÜƠǃƓƮ ǊǄǃå ˗ˮƵ ƗǆƓƪá ÜǏƽˠ˶ǆ

ƗǃƓƪï ÜƓǋ̇ ɂ˦ˠƙ èƓơ̇ ˯ǀǆā ƓǌǄ˻Ǆ˲ƙ:˛ǄƕƓǈ Ɨ˹ǒ˗ǆ ǑƼ Ƽ çï˦˵˹ǆ ˙˻ƹ ˙˻˯˴ƞƓǆ Ǒ
ëƓ˱˹ǃå ƗƶǆƓƞ ÜǑ˸ǄƿǗåā ɏ̇˷ ǃ˲å Ɋɣ ˳˯ǃå  Ü˛ǄƕƓǈ ÜƗ ˹˟˦ǃå .2010 . 

]2[  Ü˙ˠƿ Ü˙ˠƿ ƗƶǆƓƞ ÜɆơå̇ ǆā æ˦Ǆƪá ÿ˗˸ǃå Ɋ ˠ˳ƙ Üç̊ ˸ơ Ʉ˟ƓƵ Ü˥˴ơ1992 . 
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]3[  ǑƼ ƗȻíƓ˸ǃå Ɨ˭˻ˮǃåā ǑǈƓ˴ǈǗå ü˦Ǆ˴ǃå ˥˻ƕ Ɨ ǃíƓ ˯ǃå Ɨƿǚƶǃå Ü Ɇ˻ƵƓ˸ƪã ˙ǋƓȺ ÜèƓơ̇ Ƽ
ǃƓƪï Ü Ɨ ǈå̇ ˸ƶǃå èƓƹå̇ ƽǃå ÜǑǈå̇ ˸ƶǃå ˤ ˸˶˯ǃåā Ɋ ˠ˳˯ǃå ǑƼ  çï˦˵˹ǆ ˙˻ƹ ˙˻˯˴ƞƓǆ Ɨ

 Ü˙˶ǆ Ü ç̇ ǋƓǀǃå ÜƗ ǃā˗ǃå ˙˶ǆ ƗƶǆƓƞ2001 . þ 
]4[  Ɨơ˦˯ƽ˸ǃå ɖ˟ Ɠ˹˸Ǆǃ ɎïƓ˷ ǃ˲å ɖ˻˴ ˹˯ǃå ̇ ǒ˻Ɠƶǆā ̨ ƪá Üɏ̇ Ȼ˴ í˦˸ ǆ˲ Ü˥˴ ơ

 Üç̇ ǋƓǀǃå Ü Ɨ ǈå̇ ˸ƶǃå Ɨ ˸˹˯ǃåā Ɋ ˠ˳˯Ǆǃ ǏǄƵǕå ˛Ǆ˱˸ǃå Üßå̇ ˷˳ǃå èƓ˲ˠ˴˸ǃåāв ̪ϽЋ

2008 . а 

[5] Lynch, Kevin: The Image of the City, Library of Congress, 

Twentieth Printime̪ USA 1990. 
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 ɍîƑ˶ƴ˶ǁä sǂƴ˭ǂǁ ƕƓƑƴ˭ƨǗä æî̞ƾǁäĀ ƕɀîƑ˶ƴ˶ǁä ðîä̞˶ǁä Ǐƺ üʕƾˬǁä ɈȸäʕƮ
.æ˕˹Ɯ ƕ ˷ǊǄ ƕƨîƑ˶˶ǁ ˕Ǌ˶ȹ ƛǄƑǆ˗Ɠ ˤ˰ǆ 

  ϢϼϝгЛЮϜ бЃЦ ϣϠϽϯϦ ϣϲϽϧЧгЮϜ ЬнЯϳЮϜм бϚϝЧЮϜ ЙЎнЮϜ)-ϣЛвϝϮ ЁЯϠϜϽА( 
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:˛ǂ˱˭˲˶ǁä  

 ˥ǆ ̠ǒ̠ƶǃå Ɇƺ˵Ȼ Ǌǈã Ɠ˸Ḫ Ü˥˻ ù˰ùơƓǃå ˥ǆ ̠ǒ̠ƶǃå þƓ˸˯ǋå Ɇ˲ǆ Ǒ˹ǌ˸ǃå ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå Ǐǀǒ
 ƗƵ˦˸˱ǆ è̇ ǌˡ ˗ƿā ÜƓǈƓ ơá ƓǌƙƓɂ˦ǃāå ï˗˶˯ɂā ƗɂïƓ˸ƶ˸ǃå Ɨƪ˗˹ǌǃå ñïå˗ǆ ýƓ˸Ƶå ýāå˗ƞ
 çí˦˱Ⱥ ˙ƤǕåā Üˤ ˸˶˯ǃå èƓǋ˦ǒí˦˯ƪå Ɨƪåïí ǏǄƵ ˚˻Ḫ̇ ˯ǃƓȺ Ɠǌ˹ǆ í˗Ƶ ˝˯Ƥå èƓƪåï˗ǃå ˥ǆ

 ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå  Üˤ ˸˶˯ǃå ˤǄƶȻ ÿå Ǌǃ Ǒƺ ˹ǒ ˥ǆ ƗƼ̇ ƶ˸ǃ Ơưå˦ǃå Ǌƞ˦˯ǃåā Ǌ˸ɂ˦ǀƙ ˔˻ǃƓƪáā
 ǉ˘ǋ ˤ ˻ǀ˯ǃ Ɨ˲ ˲˶ǃå Ɨ ʽ ḧǃåā Ɨ˸ǌ˸ǃå ǉ˘ǋ ßåíá ˥ǆ Ǌ˹ɜ˸˯ǃ ƗɁ˦Ǆˠ˸ǃå èǚǋ˓ ˸ǃå Ǒǋ Ɠǆā
 ̇ǌsƙ íƓḧƙ Ǚ ÝƗɂïƓ˸ƶ˸ǃå Ɨƪ̠ǌ˹ǃå ñïċ̠ǒ ÿá Ǌǃ Ǒƺ˹ǒ ˥ǆ ƗǃƋ˴ǆ ÿƎƼ ɆƕƓǀ˸ǃƓɁā .èǚǋ˓˸ǃå

 û̇ˠ˯ǃå ʕ˯ Ƽ˻ .̝˷ǀ˯ǆ Ɇɜ˵Ⱥ Ǚã  ÜçïƓ˸ƶǃå ˔ǃƓ˟ Ǐ˸˴ǆ ˕˲ƙ ç̇ ƬƓ ǆ èƓƪåï˗ǃå ǑƼ Ɠǌ˻ǃã
 ˞ ƶȺ ̇ǌl Ǒ˯ǃå Ɨǆ˦s ˹˸ǃå ǉ̆ǋ .ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå ƝǆƓǈ̇ƕ Ɨǆ˦s ǆ˹ Ǌǃ˦Ƥí ̠ƶȺ ̝ǃƓɣǃå ɏá

 .Ɇ˸ƶǃå û˦ƪ èƓƞƓ˯ơǙ Ɠǌ˯˸Ƒå˦ǆ ǑƼ Ʉƶ˷ǃå 
 Ɨƪ̠ǌ˹ǃå ñïå̠ǆ ǑƼ ý˦ǀˮǃå ̇ǒ˻Ɠƶǆ ̟ ơ˻ ˥ǆ ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå ƗǃƓ˴ǆ Ɨƪåï̠ǃå ǉ̆ǋ ë̇ɣ ƙ

 ā ƗɂïƓ˸ƶ˸ǃåƝƑƓ˯ǈ ˥ǆ Ǌ ǄƵ ˔ƙ̇ ˯ǒ Ɠǆā ǊˠȺå˦ưÜ Ǆǃ   Ɨ Ǆ˻Ǆ˲ƙ Ɨƪåï˗ƕ ˣǃ˘ǃ ƗǄ˻ƪ˦ǃåā ǑƼ ý˦ˮǀ
 ƗǃƓ˲Ⱥ Ǌ˯ǈïƓǀǆā ÜɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå ǏǄƵ Ǒ˴ƪ˓ ǃ˸å ƴȺƓɣǃå ßƓƽưã ̆˹ǆ Ɨǃā̠ǃå çïƓ˸ƶǃå ñïå̠ǆ

 ˛Ǆƕå̇ ˟ ƗƶǆƓ˱Ⱥ Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃåā çïƓ˸ƶǃå Ɨƪ˗˹ǋ ˤ˴ƿ " Ǒǋ Ɨ ƪåïí-Ƽ ."Ɠ ˮ˻ǃ ƗǃāƓ˲ǆ Ǒ
 ƗȻ˗ǀǈ Ɨɂâï ˤȻ˗ǀ˯ǃ èƓ ˮǄ˴ǃåā èƓ ǃƓɜƬǙå ˞ƶȺ ˗Ʈïā Ü˛Ǆƕå̇ ˟ ƗƶǆƓƞ ǑƼ çïƓ˸ƶǃå ˔ǃƓˠǃ

 ɖɂ̇ ˠǃå ˗˻ǌ˸ƙ ǑƼ Ɨƪåï˗ǃå ǉ˘ǋ èƓ Ʈ˦ƙā ƝƑƓ˯ǈ ˤǋƓ˴ƙ ÿå ƴƿ˦˯ɂā  .Ɠǋßå̇ ǀ˯ƪåā Ǌǌƞå˦ƙ Ǒ˯ǃå
 ǑƼ Ǒƿ̇ Ǆǃ ɖɂ̇ ˠǃå íƓ˱Ȼåā ÜƗ ˮ˻Ǆǃå èƓƶǆƓ˱ǃå ǑƼ çïƓ˸ƶǃå ˔ǃƓ˟ íå˗Ƶɀā ïƓ ˯Ƥå Ɨ Ǆ˸Ƶ ˙ɂ˦ˠ˯ǃ

ƞā ƣƪ̇ƙā ɏïƓ˸ƶ˸ǃå ǉ̇ḧƼ ßƓ˹ƕ åíå̠ƶ˯ƪå xǃîā Üɖɂ̇ɣǃå å̆ǋ ǑƼ ǑƵå̠ƕǙå ÿ˦ɜ˸ǃå ƗȻí˦
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 ƗǆíƓǀǃåā Ɨ ǃƓ˲ǃå Ǒˮ˻Ǆǃå ƴ˸˯˱˸ǃå èƓƞƓ ˯ơå ˤƵ˗ǃā ÜƓ ˹ǌǆ Ǌ˯ƪïƓ˸˸ǃā çïƓ˸ƶǃå ýƓ˱ǆ Ɨƪåï˗ǃ
 ƗȺƓ˱˯ƪƓḪ ÿƓƙƋɂā Ɨ́˸˯˱ ǃ˸å èåï˦ɣ ǃ˯ƓȺ ÿƓǀǄƶ˯ǆ ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃåā çïƓ˸ƶǃƓƼ ÜýƓ˱˸ǃå å̆ǌƕ

.Ɠǌǃ 
:ƕ ǂ˹ǁ˕ǁä çƑ˶ǂḥǁä Ɠ˸ƶ˸ǃå ˤ Ǆƶ˯ǃå.ƗƕƓƶ˯ƪǙå çï̠ǀǃå ÜçïƓ˸ƶǃå ̝ǃƓ˟ Üý˦ǀˮǃå ɊȺå˦ư Üɏï 

 

Abstract:  

Professional architectural education remains of interest to many 

researchers, and it occupies many of architecture schoolôs    agendas, 

and sometimes tops their priorities. Some of researches focused on 

the study of design studios, the others on the quality of architectural 

education. Plus some researches had a clear orientation to know who 

should teach design, and what qualifications are required to enable 

performing this task, and how can be evaluated. Conversely, the 

question of who should study architecture; It appears only briefly. It 

is addressed in the studies directly under the name of architecture 

student (the student after entering the architectural education 

program system), this system, which showed some weakness in its 

alignment with the needs of the labor market. This paper raises the 

issue of architectural education in terms of admission criteria in 

schools of architecture, with its controls and the consequent results. 

The methods for that is an analytical study of admission to 

international schools of architecture since the institutionalization of 

architectural education, and comparing it to a case study, which is 

the ñDepartment of Architecture and Urban Planning at the 

University of Tripoli ï Libyaò. In an attempt to provide a critical 

vision for the architecture student at the University of Tripoli and to 

monitor some of the problems and negatives facing him. It expected 

that, the results and recommendations of this paper would pave the 

way to develop the process of selecting and preparing architecture 

students in Libyan universities, and finding the way to advance their 

architectural ideas and to build up their creativities. As preparation 

for studying the field of architecture and practicing it professionally. 

In term of support the current and future needs of the Libyan society 

in this field. Therefore, Architecture and architectural education 

related to social developments and came as a response to them. 
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Keywords: Architectural education, Admission controls, 

Architecture student, Carrying capacity. 

1. :ƕøøøøøǄ˕ƾǄ 
 Ü˥ɜ˴ǃ ýƓùùùù˻˻ǈåí ɏïƓ˸ƶ˸ǃå Ơưāå Ɠ˸Ḫ ÜǑƞ˦ǃ˦˴˻ ƽǃå Ɠǌư˦ ƹ˸ ɆɜȺ çïƓ˸ƶǃå  ɏ˦ ƙ˲  åï˗˶ǆ

 ï˗˶˸ǃå å˘ǋ ÿá ˥ǆ ˤƹ̇ ǃå ǏǄƵā Üˤ ˸˶˯ǃå ǏǄƵ çï˗ǀǃƓȺ ÿƓù˴ǈǘǃ ǑƵå˗ƕǙå ˙ḧƽǃå ɊɁ̇ ǒ Ɠǆ
 ˞ƶ ǃ ý˦ùùùùùùùùùùùƮ˦ǃå ǑƼ ˤǋƓùùùùùùùùùùù˴Ȼ ˗ƿ Ǌ ǃå ý˦ùùùùùùùùùùùƮ˦ǃåā Ǌ˯ùùùùùùùùùùùƪåïí ǏǄƵ Ɇ˸ƶǃå ÿå Ǚã ý˦ǌ˱ǆ

å èåí˗˲˸ǃå Ɨƪåï˗Ǆǃ Ǌ˱˯˸ǃå āå ÜçïƓ˸ƶǃå ˔ǃƓ˟ ǊȺ Ʉ˶˯ǒ ÿå ˔˱Ȼ ɏ˘ǃå Ɠǆ Ơư˦ƙ ˗ƿ Ǒ˯ǃ
 Üɏ˦ǋ̠ǃå) ýƓ˱˸ǃå å̆ǌƕ2010 æƓƶ ˯ƪƓȺ Ǒ˹ƶ˸ǃå ˤǄƶǃåā ˥ƽǃå Ǒǋ ˣǃ˘Ḫ çïƓùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùù˸ƶǃåā .(

 èƓ˹˟˦˯ùùùùùùùù˴˸ǃå ǉƓƼï ˥Ƶ ý˦ù˭ùùùùùùù˴˸ǃåā ÜƗƞïƓ˳ǃåā ƗǄƤå̠ǃå èƓ˭ˮ˻ǃå ɆƤåí ɏ̇ùùùùùùùù˵ǃå ɉƓùùùùùùùù˵˹ǃå
 Ąǚ˷ Ƽ Ɨ̔ˡ˦ǃå ƗơƓ˹ǃå ˥ǆ Ɨɂ̇ù˵ǃå Üúāâ˙ǃå ˗ˮƵ ǑǄƵ) Ɨ ǃƓ˸˱ǃå ˥Ƶ2011 ÿƋƼ ˣǃ˘ǃ .(

 þƓ˸˯ǋå ýå̊ǒǙā ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå ɆƺùùùùùùùùùùùùùùùùùùùùùùùùùƬā ƓǌƿƓƼå ǑƼ ô˦˳ǃå ̇˰Ḫ ç̇ǋƓl Ɠǌ˸ĊǄƶƙā çïƓ˸ƶǃå
 Ɨƪ˗˹ǌǃå ñïå˗ǆ ˥ǆ ˗ǒ˗ƶǃå ýƓ˸Ƶå ýāå˗ƞ ǑƼ ƓǈƓ ơå Ɨɂ˦ǃāå ɆɜƬā Ü˥˻˰ùùùùùùùùùùùùùùơƓ ǃå ˥ǆ ˗ǒ˗ƶǃå

å ˥ǆ ƗƵ˦˸˱ǆ è̇ ǌˡ ˗ƿā  .çïƓ˸ƶǃåā ƗùɂïƓù˸ƶ˸ǃå ǏǄƵ ˚˻Ḫ̇ ˯ǃƓȺ Ɠǌ˹ǆ í˗Ƶ  ˤ˯ǋå èƓùùùùùùùùùùùùùùƪåï˗ǃ
 Ǌ˸ɂ˦ǀƙ ̝ ǃ˻Ɠùùùùƪáā ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå çí˦˱Ⱥ  ̋ Ƥ˯å ̇ƤǕåā Üʕ ù˸ùùù˶ǃ˯å èƓǋ˦ǒí˦˯ùùùùƪå Ɨùùùùƪåïí
 Ǒǋ Ɠǆ ā ÜɏïƓ˸ƶ˸ǃå ʕ ù˸ùùùùùùùùùù˶ǃ˯åā çïƓ˸ƶǃå ʕĊǄƶȻ ÿå Ǌǃ Ǒƺ˹ǒ ˥ǆ ƗƼ̇ƶ˸ǃ Ơùùùùùùùùùùùưå˦ǃå ǊĊƞ˦˯ǃåā

ù˲ùùùùùùùùùùùùù˶ǃå Ɨùù̔ḧǃå Ɠùùǆ ā ÜƗùù˸ǌ˸ǃå ǉ̆ùùǋ ßåíá ˥ǆ Ǌùù˹ɜ˸Ĉ˯ǃ ƗùùɁ˦Ǆɣ˸ǃå èǚǋ˓˸ǃåùùǋ ˤ ˻ǀ˯ǃ Ɨùù˲ ǉ˘
 ÝƗɂïƓ˸ƶ˸ǃå Ɨùùùùƪ̠ǌ˹ǃå āå çïƓ˸ƶǃå ñïċ̠ǒ ÿá Ǌǃ Ǒƺ˹ǒ ˥ǆ ƗǃƋùùùù˴ǆ ÿƎƼ ɆƕƓǀ˸ǃƓȺ ā Ýèǚǋ˓˸ǃå
 Ǐ˸ùùùùù˴ǆ ̞ ƙ˲ ç̇ùùùùùƬƓǆ èƓùùùùùƪåï̠ǃå ǑƼ Ɠǌ˻ǃã û̇ˠ˯ǃå ʕ˯Ƽ˻ Üíā̠˲ ǆ Ɇɜùùùùù˵Ⱥ Ǚã ̇ǌsƙ íƓḧƙ Ǚ
 Ɨǆ˦s ˹˸ǃå ǉ̆ǋ) .ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå ƝǆƓǈ̇ƕ Ɨǆ˦s ǆ˹ Ǌǃ˦Ƥí  ̠ƶȺ ̝ǃƓɣǃå ɏá ÜçïƓ˸ƶǃå ̝ǃƓ˟

Ǒ˯ǃå  Ü˥˻ùùùùùùùùùùùùùùƪï̠ùùǆ :ƓùùǌƙƓùùǈ˦ɜ˸Ⱥ çïƓùù˸ƶǃå Ɨùù˹ǌǆ ʕǄƶ˯ǃ ɆùùǆƓùùḧ˯ǆ ƝǆƓùùǈ̇ƕ Ɨùùǆ˦s ǆ˹ ƓùùǌǈƋùùȺ ú̇ƶĈƙ
(˛ɂï˗ƙ Ɨǀɂ̇ ˟ā ÿƓɜǆā Ɨ ùùùùùùùùùùƪåïí ƝǋƓ˹ǆ Üæǚ˟Ü Ǒƽ ʽƵ) Ü2012( ˃ɂ̇ ƶ˯ǃå å˘ǌǃ ƓǀƼāā .

 Ɨùùùùùùù ʸ˦ ˹ƕ ɖǄƶ˯ƙ èƓùùùùùùùȻ˗ùùùùùùù˲ƙ ǑǈƓùùùùùùùƶƙ ƗùùùùùùɂïƓùùùùùùù˸ƶ˸ǃå ñïå˗ùùùùùùù˸ǃå ˥ǆ ˗ùùùùùùùǒ˗ùùùùùùùƶǃå ÿá Ơùùùùùùùùùùùùùù˷ƙå
 û˦ùùùùùùƪ èƓƞƓ˯ơǙ Ɠǌ˯˸Ƒå˦ǆ Ʉƶùùùùùùưā Ü(˥˻ ɂ˱˳̇ǃå)ƓǌƙƓƞ̇˳ ǆ  Ɨǀˠ˹˸ǃå ǑƼ ƗùùùùùùƮƓƤ ÜɆ˸ƶǃå

 Üç˗ƶƪ˦ƕå) Ɨ Ɂ̇ ƶǃå2003Ü(  Üÿā̇Ƥåā Ʉƪ˦ǒ ýå)2014.( 
 ̟ ơ˻ :ÿƓƽǃ˦ùƪ ɏïƓ˸ƶ˸ǃå Ɠù˷Ȼá ǉ̠Ḫ˓ǒ Ɠǆ å̆ǋāÿƋȺ Ơưāá å ˥Ƶ Ǚ˦ ˭˴ǆ ˙ˮ˯ƶȻ ˤ Ǆƶ˯ǃå ˤǀƶǃ

 êå̇˳ ù˯ùùùùùùùùùƪåā Ɨƶˮ ǃɣƓȺ ýƓùùùùùùùùùù˶ƙǙƓȺ Ɋƙ̇ǆ Ơ˲ ùùùùùùùùùù˶ǃå ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå ÿå ɏ̇ɂā ɏïƓ˸ƶ˸ǃå
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 ï˗ùùùǀǃå Ɨùùù ˸˹ƙā ˔ùùùǋå˦˸ǃåā èƓùùùḧǄ˸ǃå ˤǄƶȻ ÿå Ǌùùù ˸ǋå ǏǄƵ Ɠùùù˸Ƒåí ˗ùùùḪ˓ɂā Ü˔ùùùǄǀǃåā ñá̇ ǃƓùùùȺ èå
 .Ǌù˴ƽ˹ƕ Ǌù˴ƽǈ ÿƓù˴ǈǙåǊ ǃå úƓưáā ǉ̠˻ǂƋ˯ƕ ÿ˦˯˻ǂƓǆ ƕ ˤ Ǆƶ˯ǃå ǏǄƵ ɊǀƼ ˛ ǃ Ɨ ˸ǋá ǏǄƵ Ɇ

 Üˤ˸ùùùùù˶˸Ǆǃā ˤǄƶ˯˸Ǆǃ Ɨ ùùùùù˶˳ùùùùù˵ǃå èƓƽùùùùù˶ǃåƗ ˸ǋá ˣǃ˘Ḫā  ˤ Ǆƶƙ ǏǄƵ çïƓ˸ƶǃå ñïå˗ǆ ˚˻Ḫ̇ ƙ
ƕǙåā Ɏâ̇ǃåā ʕ Ɠˀƽ˸ǃå Ɏ˦ù˯˸˴Ⱥ ̇˻ḧƽ˯ǃå ǏǄƵ çï̠ǀǃå ̝ǃƓɣǃåǃå Ɠ˹˸ǃƓƵ ǑƼ ƗƮƓƤ ÷å˗ ˙ƮƓƶ˸

˔˻Ḫ̇ ˯ǃåā ˗˻ǀƶ˯ǃå ˗ǒ˗ùùùùùùùùùùƬ ǑƿƓ ǃå ˗ˮƵ)Ü1997( ç˗ƶùùùùùùùùùùƪ˦ƕå)Ü2003(.   Ɠ˹˸ǃƓƵ ˗˻ǀƶƙ ßå̇ ƞā
 ÜóƓƤ Ɇɜ˵Ⱥ çïƓ˸ƶǃå ñïå˗˸Ⱥ ˤ Ǆƶ˯ǃåā þƓƵ Ɇɜ˵Ⱥ Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ˗˻ǀƶƙ íåíðå ǊƙƓƞƓ ˯ơåā

 èå̇ ˻ƺ˯ǃå ˔ˮùùùùùù˴Ⱥ ƓƵ˦ǈā Ɠ˸Ḫ ˤˡƓƶ˯ƙā èƓǆ˦Ǆƶ˸ǃå íåí̊ ƙ ˥ǆ̊ ǃå ïā˙˸Ɂā Ǌǈå ˖˻ơǃå ç̇ ùùùùùùƮƓƶ˸
 ï˦ˠ˯ǃå å˘ǋ æƓƶ ˯ùùùùùùùùùùƪǙ ƗƞƓ˲ǃå ðā˙ƕ Ǒ˹ƶȻ Ɠ˸ǆ ÜƓǌǃ Ɨ ơƓùùùùùùùùùù˶˸ǃå Ɨ ƞ˦ǃ˦˹ḧ˯ǃå èåï˦ˠ˯ǃåā

 Ɨù ˹ǆð ç̇ ˯Ƽ ýǚƤ ˙˻ƺ˯ǃåāÜçíā˗ù˲ǆ í˗ƶȺ Ɨǆ˦ɜ˲˸ǃåā Ɨ ʹǆƓ˱ǃå Ɨ ˸ Ǆƶ˯ǃå ç̇ ˯ƽǃå ǑƼ ƗǄ˰˸˯˸ǃåā 
 çßƓƽḧǃå ǏǄƵ ý˦ùùùùùùù˶˲ǃåā ç̇ ˠ ùùùùùùù˴ǃå Ɨ ʽ Ḫ  ǑƼ ƗǄɜùùùùùùù˵˸ǃå ð˙ˮƙ ˣǃ˘ǃ Üèå˦˹ùùùùùùù˴ǃå ˥ǆ ˥˻ƶǆ

ǑƼ ˙˻ƛƋ˯ǃåā  èƓǆ˦ǀ˸ǃåā èƓƽƮå˦˸ǃå ǑǄƵ ú̇ ƶ˯ǃå çïā˙ùư ˥ǆ Ǌƶ ˯ǒ Ɠǆā Üï˦ˠ˯ǃå æƓƶ ˯ùƪå
 Üɏ˦ǋ̠ǃå) ̋ ˶˳ ǃ˯å å̆ǌǃ ñïå̠ǃåā ýƓ˱˸ǃå å̆ǌǃ ʕǄƶ˯˸ǃå ǑƼ ̇Ƽ˦˯ƙ ÿå ̝ Ȼ˱ Ǒ˯ǃå2010 .( 

 ÷Ɠ ˠǈǙå ˥ǆ Ǌǈå ˖˻ơ ÜÿƓɜ˸Ⱥ Ɨ ˸ǋǕå ˥ǆ ǊƙƓƽùùùùùùùùùùùùùùƮå˦ǆā çïƓù˸ƶǃå ˔ùǃƓù˟ ïƓù ˯Ƥå ˙˻ǒƓùƶ˸Ƽ
 ˗ƑƓùùùùù˴ǃåæǚ˟ ˗˹Ƶ  Ɨ ʹùùùùùƮ Ɠǌǈå ýƓ˱˸ǃå å˘ǌǃ Ɨ ˹ǌ˸ǃå ƗùùùùùùƪïƓ˸˸ǃå ˥Ƶā çïƓ˸ƶǃåɆƕ Ɨ ùùùùùùƪƓƿā 

 èƓƵƓùùùùùùùùùùƪ Ǒǃå Ǌƶƞ̇ ǆ å˘ǋā ɉƓ ùùùùùùùùùù˷ǈǙåā íƓǌ˯ƞǙå ˥ǆ ˙˻˰ḧǃå ˔Ǆˠ˯ƙā ÜƓǈƓ ơá ƗǆïƓùùùùùùùùùùƮā
 Ɠ˸Ḫā .Ɇ˻ɜùùùùùù˵˯ǃåā ˖˲ ǃåā ˤ ˸ùùùùùù˶˯ǃå ǑƼ ƗǄɂ˦ˠǃå Ɇ˸ƶǃåā ˔ɂï˗˯ǃåáÿå ü˦Ḫ ˙˯˻ƕ ˗ǂ  ˤ Ǆƶ˯ǃå

 ̟ùù˻ơ èǙƓùù˱˸ǃå í̠ùùƶ˯ǆ Ǒ˸Ǆƶƙ ûƓùùùùùùùùùùùùùù˴ǆ ɏïƓùù˸ƶ˸ǃåƓùùƿ:ý  ˞ɂ˦ƽƙ Ɠùùǌǒ˗ùùǃ çïƓùù˸ƶǃå ÿá ā˗ùùˮǒ"
 Ɠɜ ǈƓɜ ˸ǃåā æ˦ǄƪǕåā ƣɂïƓ˯ǃåā ˥ƽǃåā ÷Ɠ˸˯ƞǙå ˤǄƶḪ :ƓȻƓ˷ǀǃå ˥ǆ ˗ǒ˗ƶǃå ǑƼ Ɠǌ˴ƽǈ üå̇ ƬƎȺ

 Ɠǋ̇ ˻ƹā" Ɠǌǃ ƗȺƓ˱˯ùùùùƪƓḪ ÿƓƙƋɂā Ɨ́˸˯˱ ǃ˸å èåï˦ɣ ǃ˯ƓȺ ÿƓǀǄƶ˯ǆ ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃåā çïƓ˸ƶǃƓƼ .
)2002Ü.(Cook  
2 Ǉ˖ǉ ˣǄ ù˕Ǌǁä .ƕƽîˤǁä:  ̇˻ǒƓƶǆ ̟ ơ˻ ˥ǆ ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå ƗǃƓùùùùùùù˴ǆ Ɨƿï˦ǃå ǉ̆ǋ ë̇ɣ ƙ

 ǑƼ ý˦ˮǀǃåçïƓ˸ƶǃå ñïå˗ǆ  .ƝƑƓ˯ǈ ˥ǆ Ǌ ǄƵ ˔ƙ̇ ˯ǒ Ɠǆā ǊˠȺå˦ùùùùùùùùùùùùùưā ƗɂïƓ˸ƶ˸ǃå Ɨùùùùùùùùùùùùùƪ˗˹ǌǃåā
 ǑǄƵ Ǒ˴ƪ˓˸ǃå ƴȺƓˠǃå ßƓƽưã ˘˹ǆ Ɨ ǃā˗ǃå çïƓ˸ƶǃå ñïå˗ǆ ǑƼ ý˦ˮǀǄǃ Ɨ Ǆ˻Ǆ˲ƙ Ɨƪåï˗ƕ ˣǃîā

ùʕùùùùùùù˴ƿ "Ǒǋ ƗǃƓơ Ɨùùùùùùùùƪåï̠ƕ Ǌ˯ǈïƓǀǆā ÜɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå  Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃåā çïƓ˸ƶǃå Ɨùùùùùùùùƪ˗˹ǋ
 ƗùùùƶǆƓùùù˱Ⱥ˛Ǆƕå̇ ˟-Ɠùùù ˮ˻ǃ  ƗùùùƶǆƓùùùƞ ǑƼ çïƓùùù˸ƶǃå ˔ùùùǃƓùùùˠǃ ƗùùùȻ˗ùùùǀǈ Ɨùùùɂâï ˤȻ˗ùùùǀ˯ǃ ƗùùùǃāƓùùù˲ǆ ǑƼ ."

.Ɠǋßå̇ ǀ˯ùƪåā Ǌǌƞå˦ƙ Ǒ˯ǃå èƓ ˮǄù˴ǃåā èƓ ǃƓɜùƬǙå ˞ƶȺ ˗ùƮïā Ü˛Ǆƕå̇ ˟ ˯ɂā ˤǋƓ˴ƙ ÿå ƴƿ˦
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˗˻ǌ˸ƙ ǑƼ Ɨƿï˦ǃå ǉ˘ǋ èƓ Ʈ˦ƙā ƝƑƓ˯ǈ  ïƓ˸ƶǃå ˔ǃƓ˟ íå˗Ƶɀā ïƓ ˯Ƥå Ɨ Ǆ˸Ƶ ˙ɂ˦ˠ˯ǃ ɖɂ̇ ˠǃå ç
 ɏïƓùù˸ƶ˸ǃå ǉ̇ḧƼ ßƓùù˹ƕ ǑƼ Ǒƿ̇Ǆǃ êƓùùǌ˹˸ǃå íƓùù˱Ȼåā ÜƗùùˮ˻Ǆǃå èƓùùƶǆƓùù˱ǃå ǑƼ ā ƣ ùùùùùùùùùùùùùùƪ̇ ƙāƗùùȻí˦ƞ 

 å̆ǋ ǑƼ ǑƵå̠ƕǙå ÿ˦ɜ˸ǃååíå˗ƶ˯ùùùùùùùùùùƪå ˣǃîā Üɖɂ̇ ˠǃå  ýƓ˱ǆ Ɨùùùùùùùùùùƪåï˗ǃƓǌ˯ùùùùùùùùùùƪïƓ˸˸ǃā çïƓ˸ƶǃå 
ƕ ƗǆíƓǀǃåā Ɨ ǃƓ˲ǃå Ǒˮ˻Ǆǃå ƴ˸˯˱˸ǃå èƓƞƓ ˯ơå ˤƵ˗ǃā ÜƓ ˹ǌǆ å˘ǌ.ýƓ˱˸ǃå 

3  ˢ ʾƑƻ˶ǁä ˜ƴȸ .ˢ ǂƴ˭ǁƑȸ ƕƾǂƴ˭˶ǁä :ɍîƑ˶ƴ˶ǁä 
1.3 ˢ ǂƴ˭ǁä ơɀîƑƗ ˣƳ ˘ƜˤǄ . :ɍîƑ˶ƴ˶ǁäɆˮƿ  ̝Ǆƹá ̞˸˸ ĈùùùùùùùùùùùùùƮ ÜǏǃāǕå Ɨ˸ǃƓƶǃå æ̇ ǃ˲å

 ƗǄ˻˱˸ ǃå ÿ˦ƽ˹Ǆǃ Ɨùùùùùùùùù˴ǈ̇ƽǃå Ɨ˹˟˦ǃå Ɨùùùùùùùùùƪï̠˸ǃå ïå̇ƹ ǏǄƵ ǑɁ̇ƺǃå ʕǃƓƶǃå ǑƼ çïƓ˸ƶǃå ñïå̠ǆ
 ˕ùùùùù˴ùùùùùƪƋƙ Ǒ˯ǃå (ïåð˦ˮǃå)1819˸ȻíƓǂǙå ɖɂ̇ ˟ ˥Ƶ þ ʕǄƶƙ ƴ˱ ĈùùùùùƬ ̠ƿā .çïƓ˸ƶǄǃ ƗḧǄ˸ǃå Ɨ

 ƗǄ˻˱˸ ǃå ÿ˦ƽ˹ǃåƗ ˳ɂïƓ˯ǃå ˤ ʿǄǃ Ɨ˸ ˢƶǃå Ɨ ɜ ùùƪǚḧǃåā çïƓ˸ƶǃƓḪ ƗǀȺƓùù˴ǃå ǈ˦˻ǃå ÜƗ ǈƓǆā˙ǃåā Ɨ ǈƓ
 ǑƼ å̠ƞ ïåð˦ùùùùùùùùùùùˮǃå þƓùùùùùùùùùùùùùùsǈ ̇Ċƛåā .èåïƓǌ˸ǃåā ƗƼ̇ƶ˸ǃƓȺ Ɨ˸Ƶ̠ ǃ˸å ƗƼ̇˲˯ ǃ˸å ˥ǌ˸ǃå íƓ˸˯Ƶå ʕƙā

˸ƶǄǃ Ɠǋ̊ ˻˻˸˯ǃ ýā˗ǃå ˥ǆ ˗ǒ˗ƶǃå ÿ̇ǀǃå ǑƼā ÜèƓùùùùùùù˶ùùùùùùù˶˳˯ǃå ˥ǆ Ɠǋ̇˻ƹ ˥Ƶ ÿ˦ƽ˹ǃåā çïƓ19 
 ÿ̇ǀǃå ǑƼā .ÿāðïƓǃå ÿ˦ɜ˻ɂ̇ǆǙå ÿ˦ɂïƓ˸ƶ˸ǃå ÿ˦ùùùƪ̠ǌ˹˸ǃå Ɨùùùƪï̠˸ǃå ̞ˮɣǀ˯ùùùƪå20  Ơ ùùùƮá

 ˥ǆ ǑǈƓ˰ǃå Ʉ˶ ǃ˹å ̠ǌƬā  .̠ƑƓùùùùùùùùùùùùùùùùùùùùùùùùùùù˴ǃå ˦ǋ ƓɁāïāå çïƓ˸Ƶ ñïå̠ǆ ǑƼ ƗǄ˻˱˸ ǃå ÿ˦ƽ˹ǃå þ˦Ǆƕí
 ÿ̇ǀǃå20 ùùùùùƮá ̟ ơ˻ ÜǑǃƓƶǃå ʕǄƶ˯ǃå ǑƼ ĄǚƑƓǋ åĄ˦˸ǈ ǑùùùùùƪƓùùùùùƪǙå ÿ˦ɜ˸ǃå Ǒǋ ƗƶǆƓ˱ǃå ̞˲

çïƓ˸ƶǃå èƓƞ̇ ˳˸ǃÜ  þ˦˻ǃå Ɇ˸ƶƙ çïƓ˸ƶǃå ñïå˗ǆ ˔Ǆƹåā .ˤǃƓƶǃå ý˦ơ Ɠǌ˹ǆ ˗ǒ˗ƶǃå ˕ùùùùù˴ùùùùùƪƋƙā
 ÿƓơǕå ˞ ƶȺ ǑƼā ÜɎ̇ƤǕå þƓùùùùùùùùù˴ƿǕå ƴǆ Ɨǂå̇ùùùùùùùùù˵ǃƓȺ èƓƶǆƓ˱ǃå ɆƤåí Ɨ˸ȻíƓǂá þƓùùùùùùùùù˴ƿƋǂ

.Ɇǀ˯ùùùùùùùùù˴ǆ Ɇɜùùùùùùùùù˵Ⱥ  ˥ƽǃå ñïå̠ǆā Ɨʿ ˮɣ˯ǃå ÿ˦ƽ˹ǃå ̞ǈƓḪ èƓ˹˻ ù˯ùùùùùùùù˴ǃå Ǐ˯ơƶƙ çïƓ˸ƶǃåā˛ɜ 
ñāƓǋāƓ ǃå) Ɨùùùùùùùùùƪï˗ǆ ï˦ǌˢȺ Ɠ ǄƶƼ è˗ùùùùùùùùù˴˱ƙ Ǒ˯ǃåā Ɨ˰ǒ˗˲ǃå ƗḪ̇ ˲ǃå èƓ ƞ˦ǃ˦ǒ˗ǒå(.  ˕ǈƓḧƼ

Ɨɂā̠˻ǃå ú̇ ǃ˲åā ÿ˦ƽ˹Ǆǃ Ɨ˶ ù˶ ǆ˳ Ɏ̇Ƥá èå̠ơā ̝ǈƓƞ Ǐǃã ç̠ơā çïƓ˸ƶǃåÜ Ʉƿå˦ǆ ˕˱˯ǈā 
 ÜƗɂïƓ˸ƶ˸ǃå Ɨƪ̠ǌ˹ǃåā ʕ˸˶ ǃ˯åā ç̇ƮƓƶ˸ǃå ÿ˦ƽ˹ǃå ǑƼā ʕǄƶ˯ǃå ǑƼ èƓơǚƮɀā ç̠ǒ̠ƞ Ɨ̓Ɠǀƛ

èƓơǚùùùùùùƮǗå ǉ˘ǋ ǚḧǃå ˕ùùùùùù˷ƼïƗ ɜ ùùùùùùƪ  ú̇ ǃ˲åā ÿ˦ƽ˹ǃå ˥˻ɜ˸ƙ ǑƼ ç˦ǀȺ ̞ƶƼ̠ǈåā ÜǉƓ˱ƙƓḪ
Ǒƞ˦ǃ˦˹ḧ˯ǃåā ǑƵƓ˹ùùùùùùùùùùùùù˶ǃå þ˗ǀ˯ǃå þå˗˳˯ùùùùùùùùùùùùùƪå ýǚƤ ˥ǆ ˤ ˸ùùùùùùùùùùùùù˶˯ǃåā ÜǑƽ ʽƵ )2012  (  

Goldschmidt & Rachel- 2001) .( 
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2.3 ðîä˕˶ǁ üˤƢ˕ǂǁ üˤˬƾǁä ˗˹ǐƑƴǄĀ ƕǂˮǄä ˜ƴȸ . :æîƑ˶ƴǁä 
˗˹ǐƑƴǄ (îäïʕǁˬä ) ƕǂ˹˶ ǁ˯ä þʕ ƻ˷ǁä ƕǂɚȸ üʕƾˬǁä    Ɨùùùùùùùùùùùƪï˗˸ǃå ǉ˘ǌƕ ý˦ˮǀǃå ɖǄƶ˯ǒȺðƓ˱ǈǗƓ 

 æǚˠǃå ɖ˲˯Ǆǒ  :ǑǃƓ˯ǃå ˦˲˹ǃå ǑƼ Ɨ Ǆḧǃå ǉ˘ǌǃ ý˦Ƥ˗ǃå ƗǀȺƓ˴ǆ Ɇ˰˸˯ƙ ˖˻ơ ˚˻˸˸ǃå ƴȺƓˠǃåā
 Ǌùùù ˻Ǆ˻ƙƋùùùȺ ïåð˦ˮǄǃ ý˦Ƥ˗ùùùǄǃ ˥˻˲ǆƓùùùˠǃå ā ˥˻ǆ˗ùùǀ˯˸ǃåɆùùˮƿ ˤǋïƓùùù ˯Ƥå ǑƑƓùùùǌ˹ǃåùùù˻ơ Ü ÿ˦Ɂï̠ùùù˯ǒ ̟

 ˥ǆ ÿ˦ḧ˯ƙ ý˦Ƥ̠ǃå ƗǀȺƓù˴ǆā Ü̇ǌùƬå ç̠ƶǃ ý˦Ƥ̠ǃå ƗǀȺƓù˴˸ǃ3 ßå̊ ƞå   Ɇ˸ƶǃå ˤ˯ǒ  ˥˻˯Ǆɜù˵˸ǃ
(˜˯ɜùùùùùùùùƪ ) èƓǆ˦ùùùùùùùùƪ̇ ƕ Ɠǌ˻ǄƵ Ü Ɨ˭˻ǋ ǑƼ ˤȻ˗ǀ˯ǃåā ô̇ ƶǃåā ˤ ˸ùùùùùùùù˶˯ǃå þƓǌǆ ˘˻ƽ˹ƙ ý˦ơ ˦ǋ

 .çíā̠˲ ǆ Ɨ˹ǆð ç̇˯Ƽ ÿ˦˷ƹ ǑƼ ɆǆƓḧ˯ǆ Ɇ˸Ƶ 
 þå̠˳ ù˯ùùùùùùƪƓȺ Ɨɣùùùùùùù˴Ⱥ ƗɂïƓ˸ƶǆ Ɨ˹ƕ ʕ ù˸ùùùùùù˶ƙ ˥˻ ù˲ùùùùùùƬ̇ ǃ˸å ˥ǆ ̝ǄĈɣȻ :ǏǃāǕå ƗǄɜùùùùùùù˵˸ǃå ǑƽƼ

.Ɨ ɜ ƪǚḪ úïƓƤð 
 ǑƼāƗ ǈƓ˰ǃå ƗǄɜù˵˸ǃå ˥˻˲ùƬ̇ ˸ǃå ǏǄƵ : ɏïƓ˸ƶǆ ̇˶ ƶ˹ǃ ƴƪåā ûƓɣǈ ǏǄƵ ɖ˻ƿí ʕùƪï êƓ˯ǈã

 (í˦˸Ƶ ñáï Ɇ˰ǆ) ǑƼ̇ Ƥð.ǚ˰ǆ  
  ƗƼ̇ ƶ˸ǃå ˝˲ƽǃ ɆǆƓùùùùùùùùùùùùƬ ǑƕƓ˯Ḫ ïƓ ˯Ƥå ˥Ƶ çïƓ ʸ ÿƓḧƼ ƗǀȺƓùùùùùùùùùùùù˴˸ǃå ˥ǆ ˖ǃƓ˰ǃå ß̊ ˱ǃå Ɠǆå

) Ɨ ǄḧǃƓȺ ý˦Ƥ˗Ǆǃ þ˗ǀ˯˸ǃå āå ƠƬ̇ ˸Ǆǃ Ɨ ˸ǄƶǃåGoldschmidt & Rachel - 2001(.  
ðĀƑǉĀƑ ǂǁ üˤˬƾǁä ˗˹ǐƑƴǄ ƑǄä: Ɠǋá˗ˮǆ ÿƓǂķ : Ɨƶ˸ùùùùùùùùùùù˴Ⱥ ƴ˯˸˯ǒ ˝˳ùùùùùùùùùùùƬ ɏáÜç˗˻ƞ Ɇ˻ǃíā 

Ǒ˸ȻíƓùǂá  āá ˙˸ƶǃå ˥Ƶ ˙ˢ˹ǃå ˞ƺȺ ǑƼƓùḪÜ˛˹˱ǃå  ǊùùȺ Ơ˸ùùùùùùùùùùùùùù˴ƙ Ɠùùǆ ï˗ùǀȺ ÜǊùùǃ˦ˮƿ ˤ˯˻ùùùùùùùùùùùùùùƪ
ƗơƓùùùùùùùùù˴˸ǃå" . ̓ ˥ɜ˸˥˻˲ùùùùùùùùùƬ̇ ˸ǃå ý˦ˮƿ  Ɨˠ ùùùùùùùùù˴Ⱥ èǚǋ˓ ǆ ˥ǆ ˕ˮ˰ǒ Ɠǆ ˤȻ˗ǀƙ ƴǆ Üæï˗˯Ǆǃ

ýƓ˸ƵǙå ƗˢƼƓ˲ǂÜ  Ü˙ǌƬá Ɨ˯ƪ Ɠǌƙ˗ǆ Ɨ ˮɂ̇ ˱ƙ ç̇ ˯ƽǃƓǌ˻Ƽ ëƓ˱˹ǃåā  ˦ ˮǀǃå ïƓ ʹǆ ˦ǋ ý˦Ƥ˗Ǆǃ ý
  .Ɨùùùùùùùùùƪï˗˸ǃå ǉ˘ǌǃƗƼƓùùùùùùùùùưǗƓȺ  í˦˻ǀǃå ˔ˮùùùùùùùùù˴Ⱥ Ɨùùùùùùùùùưā˙ƽǆ ý˦ˮǀǃå èƓǈƓ˲˯ǆå ˥ḧƙ ˤǃ Ǌǈå Ǒǃå

 æƓƶ ˯ùùùùƪå çï˗ƿ ǏǄƵ Ɨùùùùưā˙ƽ˸ǃåɆƕ ÝƗùùùùƪï˗˸ǃå  ̝ǋƋ˯Ǆǃ ĆúƓḪ ̠ơ ÿƓ˸ùùùùư Ǐǃã ú̠ǌƙ ̞ǈƓḪ
ÜǑƽ ʽƵ)2012(  . 

åā ïåð˦ˮǃƓḪ ƓǌǆƓùù˴ƿå āå çïƓ˸ƶǃå ñïå˗ǆ ǑƼ æǚˠǃå ý˦ˮƿ ˙˻ǒƓƶǆ ˝ ˳Ǆƙ ˥ɜ˸ɂāǃ ñāƓǋāƓ
ƗƼƓưǗƓȺ  :ǑǃƓ˯ǃå ǑƼ ƗƽǄ˯˳ǆ ýāí ˥ǆ Ɨ˰ǒ˗˲ǃå ñïå˗˸ǃå ˥ǆ í˗ƶǃ 

¶  ßåíǙå :ǙāåǑ˸ȻíƓùùùǂǕå  ñïå˗ùùù˸ǃƓùùùȺ ßåíǙå èǙ˗ùùùƶǆāÜƗùùùɂ˦ǈƓùùù˰ǃå  ƗùùùȻ˗ùùù˻ǌ˸˯ǃå Ɇùùùơå̇ ˸ǃƓùùùȺ āå
 Üè˗ùùùƞā ÿå ƗùùùƶǆƓùùù˱ǃƓùùùȺèåïƓùùù ˯Ƥå ˞ƶɁā  ƗùùùǆƓùùùƶǃå çßƓùùùƽḧǃå˙ǌˢƙā)  èåïƓùùù ˯ƤǙå ˞ƶȺ

 ǑƼ Ɨ ƞ˦ǃ˦ɜ ˴ǃå˥ǆ ˞ƶȺ ñïå˗˸ǃå ǉ˘ǋ.(  
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¶ ǈƓƛèåï˗ǀǄǃā ƗǄùùùùưƓƽ˸Ǆǃ èƓǈƓ˲˯ǆåā èåïƓ ˯Ƥå :Ɠ  ˤ Ǆƶ˯ǃƓȺ ƗȻå˗ˮǃåā çïƓ˸ƶǃå ý˦Ƥ˗ƕ ƗùùùùƮƓ˳ǃå
 ɏïƓ˸ƶ˸ǃå÷˦ ˹˯ƙ ˖˻ơ  í˗ƶ˯ƙā :˥ǆ-ïƓ ˯Ƥå  èåïƓǌ˸ǄǃĲ  Ɨ ùùùùùùù˶˳ùùùùùùùƬ èǚƕƓǀǆĲ ǀǆ èǙƓ
ƗùùɁ˦˯ɜǆĲ  ýƓùù˸Ƶå Ɨùù ˻ǀơĲ  Ɨùùɂ̇ ɂ̇ ˲ƙ èƓùùǈƓùù˲˯ǆåĲ  çïƓùùǌǆ èƓùùǈƓùù˲˯ǆåɆùùḧǃā .Ɠùùǋ̇ ˻ƹā ́ǆ ïƓùù

ǀƼā ɄǄ˯˳ǆ ÿðā ̇˻ǒƓƶ˸ǃå ǉ̆ǋ ˥ǆ āå Ɨùùùùùùƪï˗ǆ ɆḪ Ɠǌǆ˗˳˯ùùùùùù˴ƙ Ǒ˯ǃå ƗǆƓƶǃå ˤ ˻ǀ˯ǃå ˤˢ˹ǃ Ɠ
) Ɨ ǄḪ āå ƗƶǆƓƞGoldschmidt & Rachel - 2001(.  

 ƗùùùùùùƪïƓ˸ǆ ˣǃ˘Ḫā ƗɂïƓ˸ƶ˸ǃå Ɨùùùùùùƪ˗˹ǌǃåā çïƓ˸ƶǃå ñïå˗ǆ ÿå Ǒǃå èƓùùùùùùƪåï˗ǃå ˞ƶȺ ˕ùùùùùù˶ǄƤā
 å˗ơ Ǒǃå ǊȺƓ˵˯ƙ ˗ƿ ÜƓǌ˻ǃå Ǒ˸˯˹ƙ Ǒ˯ǃå èƓƼƓǀ˰ǃå úǚ˯Ƥå ˤƹ̇ Ɂā ƓǌƼǚ˯Ƥå ˤƹ̇ ƕ çïƓ˸ƶǃå Ɨ˹ǌǆ

ùùù˵Ɂā Ɠǆ ÿå ˥ǆ ˤƹ̇ Ɂā .ç̇ ˮ˳ǃå èǙƓ˱ǆā èƓḪ̇ ùùù˵ǃå ˥˻ƕ ˥˻ɂïƓ˸ƶ˸Ǆǃ Ɇǀ˹˯Ǆǃ Ơ˸ùùù˴˯ǃ ǑƼƓḪ Ɇɜ
 Ɨùùùùùùùùùùùùƪ˗˹ǌǃåā çïƓ˸ƶǃå ñïå˗ǆ ˥˻ƕ úǚ˯ƤǙåā Ǌ ùùùùùùùùùùùù˵ǃå Ǌƞāå è̇ ǌˡå èƓùùùùùùùùùùùùƪåï˗ǃå ˥ǆ ˗ǒ˗ƶǃå
 ˤǌƑåíáā ˥˻˱ɂ̇ ˳ǃå ç̇ ˮƤ ǏǄƵ ǉ˘ǋ úǚ˯ƤǙåā ǊȺƓùùùùùùùùùù˵˯ǃå Ǌƞāá ˙˻ƛƋƙ Ɨ ʽ Ḫ ÿå Ǚã ƗɂïƓ˸ƶ˸ǃå

Ɂï Ɇƕ ˔ùùùùùùùùù˴˲Ƽ å˘ǋ ˛ ǃ .Ɨ˲ùùùùùùùùùưåā ˙˻ƹ Ǒ˯ǃå û̇ ǃɣå ˥Ƶ å̠ƞ Ɇ˻Ǆǀǃå Ɏ˦ùùùùùùùùùƪ ú̇ƶǈ Ǚ Ɠ˸
 Ǒ˯ǃå ý˦ˮǀǃå ˙˻ǒƓƶǆ ýǚƤ ˥ǆ æǚˠǄǃ ˤǌƕƓƶ ˯ùùùƪå ǏǄƵ ç̇ ˠ ùùù˴ǃå ñïå˗˸ǃå ǉ˘ǋ Ɠǌƕ ñïƓ˸ƙ
 ɖǄƶ˯ǒ Ɠ˸ ʼ Ɨ ʹ˸˯˱˸ǃåā Ɨ ùùùù˴ùùùùƪ˓˸ǃå ˙˻ǒƓƶ˸ǃåā ˤ ʿǃå ˙˻ǒƓƶ˸ǃå ǉ˘ǋ ˛ɜƶƙ ˖˻ơ .Ɠǌǈ˦ùùùùư̇ ƽȻ

 ǊƿƓ ƪā ˤ ˸˶˯ǃƓȺ2015) Ü Dare. A & others.( 
4˶ƴ˶ǁä ˢ ǂƴ˭ǁä . ɍîƑˢ ˶øøøøø˴˭ǁäĀ:  ʕǄƶ˯ǃå ñƓùùùùùùùùƪå ̠ƶȻ ɏ̆ǃåā ɏïƓ˸ƶ˸ǃå ʕ ù˸ùùùùùùù˶ǃ˯å ɏ˦ˠ˹ǒ

 å̆ǌƼ æ˦ǄƪǙå å̆ǌɁā Üèǚɜù˵˸ǃå Ɇơ ǏǄƵ ʕƑƓǀǃå ʕǄƶ˯ǃå ǏǄƵ Üíā˦ɜɂï ïƓùƬå Ɠ˸Ḫ ɏïƓ˸ƶ˸ǃå
 èƓùùùǆ˦Ǆƶ˸ǃå ˗ùùǒ˗ùùù˲ƙā ƗùùǄɜùùùùùùùùùùùùùù˵˸ǃå ˤ ˻ǀƙ Ǌùùù˹ǆ ˔ùùǄˠ˯ɂā ˤǄƶ˯˸ǃå ǏǄƵ ˚ḧƙ̇ ǒ ˤ Ǆƶ˯ǃå ˥ǆ ÷˦ ˹ǃå

˸ǃå ˗ǀǈ ǏǄƵ çï˗ǀǃå Ǒǃå ƗƼƓùùùùùùùùùùùùùùưå ÜƓǌǄ˲ǃ Ɨùǆðǚǃå èåïƓùǌ˸ǃåā ïå̇ ƿ îƓ˳ƙå þ̊ ˯Ǆƙ Ǒ˯ǃå èƓǆ˦Ǆƶ
 ˥˻ƕ ïå˦˲Ǆǃ ƗơƓùù˴ǆ ǑƼ ˦ɂïƓ˹˻ùù˴ǃå å˘ǋ ǏǄ˱˯ɂā ÜƓǆ Ɇɜùù˵ǆ Ɇơ ǑƼ Ɇ˰˸˯ǒ ˦ɂïƓ˹˻ùùƪ ˗ǒ˗˲ƙā
 Ǚ˦Ǆơ ̠ùùùùùù˴˱ ƙ˯ā ɖ˰ˮ˹˯ǃ ïƓḧƼǙå Ɠǌ˻Ƽ Ɲǆ̠˹ƙ ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå Ɠǋ̇Ƽ˦ǒ ƗƼ̇ƶǆā ƗǀȺƓùùùùùùƪ æïƓ˱ƙ

 Ɠ˸ ʼ.˗ƶȺ íā˦ùùùùɜɂï ë̇ ˯ǀɂā Ǌǈá ˣǃ˘ǂ  ˤǄƶƙ ǑƼ Ɨ ˸ Ǆƶ˯ǃå Ɲǆå̇ ˮǃå ýǚƤ ˥ǆƶǃå ˤ ˸˶˯ǃåā çïƓ˸
ÜɏïƓ˸ƶ˸ǃå  ïƓḧƼƋȺ æǚɣǃå ɏ̠ ƙ˲ ʕ˯ǒ Ɠǆ ĄƓǃƓƹÜç˗ǒ˗ƞ ƴùùưāā ˤǌ˸ ʾ Ɨùù˵ƿƓ˹˸Ⱥ ˤǌǃ Ơ˸ùù˴ɂā 

 èƓơ̇ ˯ǀǆā ýƓ˸Ƶåā èƓùùùùùùùùùùùù˵ƿƓ˹ǆ ýǚƤ ˥ǆ ˖˻ơ .ǏǂƓ˲ǆā Ǒǀ ʿơ ƴùùùùùùùùùùùùư˦ǃ ƗǄ˸˯˲ǆ ɊˠƤ
 ǑƼ Ɠǌ˯Ɂ̇ ˱ƙā Ɨ ùùùùùù˶˳ùùùùùù˵ǃå ˤǌƙƓˢơǚǆ æƓƶ ˯ùùùùùùƪå Ɨ ʽ Ḫ æǚˠǃå ˤǄƶ˯ǒǌ˸ ǆƓùùùùùù˶ƙÜˤ  ÿ˦ḧ˯ǃ

Ɇɜ˵Ⱥ ˙ḧƽǃå ßƓ˹ˮƕ Ǌ Ƭå  ɏ̊ƽ˻˲ƙRickwood ,1999).( 
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 ʕǃƓùùƶǃå ̨ ǃ ɏïƓùù˸ƶ˸ǃå ʕǄƶ˯ǃå" ÿá ðíïåāíã ˥ǒå̇ƕ ̝ùù˯ḪāǊùùǈǕ ÜǑǀ ʿ˲ǃå Ȼ Ɠùùǆ ˗ùùơ Ǒǃå ǑǂƓùù˲
 Ü ðíïåāíã) "ƴƿå˦ǃå ç̠ùù˹ƞá ǑƼ ɉ̇˳˹ǒ ÿá ɏïā̇ùùùùùùùùùùùùùù˷ǃå ˥ǆ ˥ḧǃ ƴƿå˦ǃƓùùȺ ̠ùùƞ˦ǒ Ɠùùǆ1999  .(
ɏ̆ǃåā ɏïƓ˸ƶ˸ǃå ʕ ù˸ùùù˶ǃ˯å Ǐǃã ̠˹ù˯ùùù˴˸ǃåā çïƓ˸ƶǃå ñïå̠˸Ⱥ ʕǄƶ˯ǃå ÿá ÿ˦ùùùùƪ˦ǃ ̠ǀ˯ƶɂā Ȼ Ɇɜùùùù˵

 ˗ƶȻ   Ǌǃ ƓùùùùƪƓùùùùƪå ˤ ˸ùùùù˶˯ǃå ˦ǒ˗˯ùùùùƪå˙ɂ˦ˠ˯ǃ ç˗ƵƓǀǃå  ˤǋßƓḪîā æǚˠǃå Ɏ˗ǃ ˤǄƶ˯ǃå èåïƓǌǆ
 ˤǌƙƓ ơ ǑƼ Ǌ˹ǆ ˙ƽǆ Ǚ ɏ˘ǃå ˙˸˯ùùùùùùùùùùù˴˸ǃå ˙˻˻ƺ˯ǃå ƴǆ ɆǆƓƶ˯Ǆǃ ˤǄƶƙ ç̊ ɂ̇ ƺȺ ˤǋíā˚ɂā Üɏ˗ǀ˹ǃå

 Ɇƕ ˔ùùùùù˴˲Ƽ å˘ǋ ˛ ǃ .Ɨ ˹ǌ˸ǃåɆḪ ˤƵ˗ɂā  ÿá ÿå˗ǀ˯ƶɂā ɏá̇ ǃå å˘ǋ Ɇ˻ɜùùùùù˴ɂ̇ Ɂā ˗Ǆ˻ƽḪā˙ƕ ˥ǆ
ǃå ýǚƤ òƓǀ˹ǃå çí˦ƞ ǏǄƵǕå Ɨ ʼ̇ ƶ˸ǃå èƓ ˱ ƙå̇ ˯ùùùùùùùƪǙå ˥ùùùùùùù˴˲Ȼ Ɨ ˸ ˸ùùùùùùù˶˯ǃå Ɨ Ǆ˸ƶǃ.ˤǄƶ˯Ǆ 
Ǒǃå åāïƓùùùùƬåā  èƓ˸ùùùùƪ ˥ǆ Ɨ ùùùùƪƓùùùùƪåā ƗǃƓƶƼ ç˗ƵƓƿ ǑƵƓ˸˱ǃå Ɇ˸ƶǃåā ƗɂïƓ˸ƶ˸ǃå ƗùùùùƪïƓ˸˸ǃå ÿå

 ÜƗ˲ƞƓ˹ǃå ƗɂïƓ˸ƶ˸ǃå èƓùùƪïƓ˸˸ǃåɖɂ̇ ƽǃå ÿáā  ǑǈāƓƶ˯ǃå ˤǄƶ˯ǃå ýƓɜùùƬá ˥ǆ Ɇɜùù˵Ḫ Ɇ˸ƶȻ ɏ˘ǃå
˗ùùƿ ǑƵƓùù˸˱ǃåā ýƓùùƵ Ɏ˦ù˯ùùùùùùùùùùùùù˴ǆ ɖ˻ǀ˲ƙ Ǐǃã Ɏíá  ˥ǆ) ðƓùù˱ǈǗå1999- Brookfield & 

Preskill .( 
5 ƕøøøøøøøøøƨäî˕ǁ ý˕ƾ˭˶ǁä çƑƻøøøøøøøøøƬäˤǄ ä̠ ˹ƙƉƗ ˗ˮǀǓäĀ Ɍ˕ƜǗä Ƒ˶Ǌǐä ˣ˹Ɠ ˢƏƑƽ ü˕˯ǁä üä̆ ǐ ǗĀ .

 ˗ƢƑȸ Āä Ʉɚøøøøøø˳ȸ Ʋ˶˯ǁä Ʉøøøøøø˵ƺǗä ˣǄ Āä ý˕ƾ˭˶ǁä ä˖ǉ ˘˹Ǌ˯˭ǁ ˕ƴ˶ǁä ƛǄƑǆ˗ˬǁä Āä æîƑ˶ƴǁä
 ˣ˹Ɠ:ˣ˹˷ƙǗä  å˘ǋ ǑƼāƠƞ̇ ǒ í˗ùùùùùù˶ǃå  ÿíƓƼ)Üÿā̇Ƥåā 1999Ü Ǒƽ ʽƵ) ˣǃ˘Ḫā (2012 (
íå˗ùùùùƵǗ  ÷å˗ùùùùƕǙåā ÜƗùùùùƼ̇ ƶ˸ǃå ˥˻ƕ ƴ˸˱ǃå ǏǄƵ çï˗ùùùùǀǃå ˤǌǃ Ü˥ɂ̊ ˻˸˯ǆ ˥˻ɂïƓùùùù˸ƶǆÜɏïƓùùùù˸ƶ˸ǃå 
 ǑƵ˦ǃåāÜǑùùùùùùƪ˗˹ǌǃå  ɏïƓ˸ƶ˸ǃå Ǒ˸Ǆƶ˯ǃå ƝǆƓǈ̇ˮǃå ǏǄƵ ̊˻Ḫ̇˯ǃå ÿ˦ɜȻ ÿå ̝ Ȼ˱ Ǌǈåá˙˰ǂ  ˥ǆ

 ˔ǃƓ˟ èƓƽùùùùùùùùùùùùƮå˦ǆā Ɨ ˀƓǆ.çïƓ˸ƶǃå ˹ǌǆ ˤ Ǆƶ˯ǃ ɆǆƓḧ˯ǆ ƝǆƓǈ̇ ƕ í˦ƞā ÿå å˦˲ùùùùùùùùùùùùưāå ˗ƿāƗ 
 ÜƝǌ˹˸ǃåā ÜƗùù˭˻ˮǃåā ÜèǚƤ˗ùù˸ǃåā Üúå˗ùùǋǕå ƗùùǄǆƓùùḧ˯ǆ Ɨùù ˸ȻíƓùùǂá ˤ Ǆƶƙ ç˗ùùơā ˥˸ùùùùùùùùùùùùùùư çïƓù˸ƶǃå
 ̊˻˸˯˸ǃå ɏïƓ˸ƶ˸Ǆǃ ý˦ùùùùƮ˦ǃå Ɇˮùùùùƪ ˥ǆ Ǒǋ ʕɂ˦ǀ˯ǃå èåāíáā Üʕɂ˦ǀ˯ǃå ïíƓùùùù˶ǆā ÜèƓƞ̇˳ ǃ˸åā

 ÜǑƿƓǃå ̠ˮƵ) ç̠˻ ǃ˱å çïƓ˸ƶǃå èƓƪƓƪå ̠ơá ÿ˦ɜƪ ɏ̆ǃå1987 Ɏ̇Ƥå èƓƪåïí ˥˻ơ ǑƼ .(
ǆ ˙˻˰ḧǃå úǚ˳Ɂā Ǌǈå è˗ǂå Ɋ ˠ˳˯ǃåā çïƓ˸ƶǃå èƓ ǄḪ êƓ˯˲ƙ ƗƶǆƓ˱ǃå ǑƼ èƓùùù˶ùùù˶˳˯ǃå ˥

 æǚˠǃå ˥ǆ ïƓùùù ˯ƤǙå ˥ùùùùùùùùùùùùùù˴ơ ˣùùùǃî Ɇùùùˮƿā .Ɨùùù˹ǌ˸ǃå ˔ùùùơ Ɠùùùǌƕǚ˟ ñ˦ƽǈ ǑƼ ñ̇ ƺƙ ÿá
 ý˦ùùƮ˦Ǆǃ å˗ƞ ˤǌǆā ˤǌǆ ɆǆƓƵ ˣǃî ÿǙ ÿƓɜǆǗå ï˗ƿ ˝ùù˶˳˯ǃå å˘ǌƕ Ɨùùƪåï˗Ǆǃ ˥˻ǆ˗ǀ˯˸ǃå

ǄƵƓƼ ñƓʿǃ ñƓʿǆ í˦ƞā Ɨ˸ǋá Ǐǃã Ɏ̇Ƥá èƓùùùùùùƪåïí ̞ùùùùùù˶ǄƤā  .Ɇùùùùùù˷Ƽá ƝƑƓ˯˹ǃǕå Ɨ ßåí
 ƝǋƓùù˹˸Ǆǃ ç̇ ˸˯ùùùùùùùùùùùùùù˴˸ǃå ƗùùƶȺƓùù˯˸ǃåā Ɨùùƶƞå̇ ˸ǃå Ɨùù ˸ǋáā ÜçïƓùù˸ƶǃå ñïå˗ùùǆ ǑƼ ˔ùùǃƓùùˠǃå Ɨùù ƞƓùù˯ǈǗ
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 ɆǆƓƬ ƝǆƓǈ̇ ƕ í˦ƞā Ɨ ˸ǋá ˗Ḫ˓ǒ å˘ǋā Ü˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶáā Ɠǌ˴ɂï˗ƙ ɖƑå̇ ˟ā ƓǌƙƓɂ˦˯˲ǆā
Üɏ˦ǋ̠ǃå) Ɇ˷ Ƽá ƝƑƓ˯ǈ ÿƓ˸˷ ǃā ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå Ɲǆå̇ˮǃ ɆǆƓƬ ʕɂ˦ǀ˯ƕ2010 .( 

6 æî˕ƾǁä.ƕ ƓƑƴ ˭øøƨǗä˕ƽ :  ̇ƽǆ Ǚ åĄ̇ǆá çïƓ˸ƶǃå ñïå̠ǆ ˞ ƶȺ ǑƼ ƴùùƪ˦ǃ˯å ā̠ˮǒǆƝǆå̇ Ɂā Ǌ˹ 
 íå˗ùùƵǘǃ ƗùùȻƓùù˹ƶȺ Ɋ ˠ˳˯ǃåā ˙ˢ˹ǃå Ǒǃå êƓùù˯˲ƙ ƴùùùùùùùùùùùùùùƪ˦˯ǃåÜǊùùǃ ˤǌƼ ˚ɂ̊ ƶƙ Ǐǃã ƗùùƞƓùùơ üƓùù˹ǋā 

 ʕ ù˸ùùùùùùùùùùùùù˶ǃ˯å ̨ɂï̠ùùƙ ý˦ơ èƓùùùùùùùùùùùùùùùƪåï̠ùùǃå ˥ǆ ̠ùùɂ̊˸ǃå ýǚƤ ˥ǆ ɏïƓùù˸ƶ˸ǃå Ǒ˸ȻíƓùùǂǕå ʕǃƓùùƶǃå
 .æǚɣǃå ˥ǆ ç̇ˮ˻Ḫ íå̠Ƶá ʕǄƶƙā ɏïƓ˸ƶ˸ǃåǃå Ǒǀ ɂāýâƓùùùùùùùùùùùù˴˯  æǚˠǃå íå˗Ƶá ˕ǈƓḪ åîã Ɠ˸Ƶ

 ˥˻ùùùùùùùùùùùùƪïå˗ǃå æǚˠǃå íå˗Ƶå çíƓɂð ˥˻ƕ ƗƿǚƶǄǃ Ɨùùùùùùùùùùùùƪåï˗Ƽ Üˤ Ǆƶ˯ǃå ˙˻ǒƓƶǆ è̇ ˻ƹ ˗ƿ ç˗ǒå̊ ˯˸ǃå
 ƴùùùùùùùùùùùùùùư˦ǃ xùùùǃîā ÜƓùùùǌùùùùùùùùùùùùùùƪïå̠ùù˸Ⱥ ʕǄƶ˯ǃå Ɨùùǆ˦s ǆ˹ Ɇùù˰˸ƙ Ǒ˯ǃå Ɏ̇ƤǙå èåí̠ùù˲˸ǃåā çïƓùù˸ƶǃƓùùȺ

˥˻ƕ ÿå̊ ƙǙ ý˦ùùùùùùùùùùùùùùƮ˦Ǆǃ å˗ƞ ˤǌǆ ˙ǆå ç˗ǒå̊ ˯˸ǃå þƓƿïǙå çïåíǗ Ɨù Ǆ˸Ƶ èƓù ˱ ƙå̇ ˯ùùùùùùùùùùùùùùƪå Ƶåíå˗ 
ƓùùùùǌǆƓùùùùùùùùùùùùùùùùù˴ƿåā çïƓùùùù˸ƶǃå ñïå˗ùùùùǆ Ɨùùùùǆ˦ˢ˹˸Ⱥ Ɨùùùù ˸ Ǆƶ˯ǃå Ɨùùùù Ǆ˸ƶǄǃ èƓùùùùǈ˦ɜ˸ǃå ǑƿƓùùùùɁā æǚˠǃå. 

(Wood& Others, 2003)  
7 ƕøøƨäîì .:ƕǁƑƟ  çïƓ˸ƶǃå Ɨƪ˗˹ǋ ˤ˴ƿ Ɨ Ǆ˟ èƓ ƑƓ˶ơå ˥ǆ èƓǈƓ ƕ Ɨƪåïí ˤƙ ƗǃƓơ Ɨƪåï˗ƕ

 ƗƶǆƓ˱Ⱥ Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃåā˛Ǆƕå̇ ˟-ç̇ ˯ƽǄǃ Ɠ ˮ˻ǃ  Ɨ˹ùùùùùùùùùùùùùƪ ˥ǆ Ɨ ˹ǆ̊ ǃå2000  Ɨ˹ùùùùùùùùùùùùùƪ Ǐ˯ơā
2018  ˞ƶȺ ˗ùùùùùùùùùùƮïā Ü˛Ǆƕå̇ ˟ ƗƶǆƓƞ ǑƼ çïƓ˸ƶǃå ˔ǃƓˠǃ ƗȻ˗ǀǈ Ɨɂâï ˤȻ˗ǀ˯ǃ ƗǃāƓ˲ǆ ǑƼ

 Ɨ ʹǆƓ˱ǃå Ɨƪåï˗Ǆǃ ǉßƓǌǈå Ǐ˯ơā ˤ˴ǀǄǃ æƓ˴˯ǈǙå Ɨ Ǆ˸Ƶ ˥ǆ Ɠǋßå̇ ǀ˯ƪåā èƓ ǃƓɜùƬǙåå.ǑǃāǙ 
 ˥ǆ ÿ˦ḧ˯ǒ ƗǄùùùùùùùùùùưƓƽ˸Ǆǃ ÿƓ˲˯ǆå ðƓ˯ƞå ̠ƶȺ ÿ˦ɜȻ ʕùùùùùùùùùù˴ǀǄǃ æƓùùùùùùùùùù˴˯ǈǙƓƼƗƛǚƛ  ā ßå̊ ƞá:Ǒǋ 

 ˤùùùùƪ̇ ǃå èåïƓǌǆˤùùùùƪ̇ ǃå) ˙˲ǃå(Ü  èƓǆ˦Ǆƶ˸ǃåā ƗƼƓǀ˰Ǆǃ ˝ùùùù˶˳˸ǃå ÿƓ˲˯ǆǙåāÜþ˗ǀ˯˸Ǆǃ  ā å̇ ˻Ƥå
 Ɠǌ˹ǆ þ˗ǀ˯˸ǃå ˗˹Ƶ çí˗˲ǆ èåïƓǌǆ ïƓ ˯Ƥå Ɠǌ˻Ƽ ˤ˯ǒ Ǒ˯ǃåā çïƓǌ˸ǃå ïƓ ˯Ƥåā Ɨ ˶˳˵ǃå ƗǄƕƓǀ˸ǃå

 Ü÷å˗ƕǙå .Ɠǋ̇ ˻ƹā Ɨ˹˻ƶǆ ɉ˦ƺùùùư ˕˲ƙ Ɇ˸ƶǃåā ƗˢƼƓơ ô̇ ƶȺ þ˗ǀ˯˸Ǆǃ Ơ˸ùùù˴Ȼ ˣǃ˘ǃ ƗƼƓùùùưå
 Ɨƪåïí è̊ Ḫïā .˝˶˳˯ǃƓȺ ƗƿǚƵ Ɠǌǃā þ˗ǀ˯˸ǃå ƓǌḧǄ˸Ȼ çïƓǌ˸ǃ ƗǃíǙå ˥ǆ ÷˦ ǈ ɏå āå ýƓ˸Ƶå

 ǏǄƵ ƗǃƓ˲ǃå á ˥ǆā Üˤùùùùùùùùùùùùù˴ǀǄǃ ˥˻ˮùùùùùùùùùùùùù˴˯˹˸ǃå Ɨ Ǆˠǃå èƓǈƓ ˮƕ ˤǌ˯ǈïƓǀǆā ˥˻˱ɂ̇ ˳ǃå Ɨ Ǆˠǃå íå˗Ƶ
ùùùùùùùù˴ǀǄǃ ˔ùùùùùùùù˴˯ǈå ˥ǆ ˥˻ƕ íå˗ƵǗƓȺ ǑǄƞ ˥ǒƓ ƙ ˥ǆ Ɠǌ˻Ƽ Ɠǆā ƗǈïƓǀ˸ǃå ýǚƤ˸ḧ˯ùùùùùùùùùƪå ˥ǆā ˤ Ɇ

 Ɨ Ǆ˻ùùùùù˶ƽƙ èåßå̇ ǀǃ ý˦ùùùùùƮ˦Ǆǃ èƓǈƓ ˮǃå Ɇ˻Ǆ˲ƙ ˤƙ ëƓ˱˹ƕ Ǌ˯ùùùùùƪåïí˙˰ǂá Ɨ ǄˠǄǃ  ÿ˦Ɂ̇ùùùùù˴˸˯ǃå) (
 ˥ǆ å˦ƞ̇ ˳˯ǒ ˤǃ ˥ǒ˘ǃåā.ˤùù˴ǀǃå ǌƞ̇ ˳ƙ Ǐ˯ơ Ɠǋ˦ƿ̇ ƺ˯ùùƪå Ǒ˯ǃåā Ɨ ǄˠǄǃ Ɨ ˹ǆ̊ ǃå ç̇ ˯ƽǄǃ ƗƼƓùùưã ˤ

 ç̇˯ƽǃå ý˦ ā˟ èāƓƽƙ ̟ ơ˻ ˥ǆ ƓǌǄǋƓ˱ƙ ˥ɜ˸Ȼ Ǚ ɆǂƓùùùùùùùùùùùùùù˵ǆ Ɏ̇ƤǕå Ǒǋ Ɠùǌ˻Ƽ è̇ǌl Ǒ˯ǃåā
ǃ Ɨ ˹ǆ̊ ǃå .Ɨƪåï˗Ǆ 
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1.7 . ƕƨäî˕ǁäçƑǆƑ ˬǂǁ ƕ ǂ˹ǂ˰˭ǁä  : 
íå˗ƵƋȺ ƗȻå˗ƕ  ˛Ǆƕå̇ ˟ ƗƶǆƓƞ çïƓ˸ƶǃå ˤùùù˴ƿ Ɨ Ǆˠǃ ˥˻ˮùùù˴˯˹˸ǃåā ˥˻Ɂ̇ ùùù˴˯˸ǃåā ˥˻˱ɂ̇ ˳ǃå Ɨ Ǆˠǃå
 þƓƵ ˥ǆ ç̇ ˯ƽǄǃ2000  þƓƵ Ǐ˯ơā2018. 

  
 

) ЭЫІ1 (ï  ϣзЂ ев ϢϼϝгЛЮϜ бЃЦ ϣϡЯГЮ еуϠϽЃϧгЮϜм еуϯтϽϷЮϜ ϣϡЯГЮϜ ϸϜϹКш сжϝуϠ бЂϼ2000-

 ϣзЂ сЮϜ2018.  
 

 ǑƼ ëƓ˱˹ƕ ˤǌ˯ùùƪåïí ˦ǌǈå ˥˸Ⱥ ƗǈïƓǀǆ ˥˻ˮùù˴˯˹˸ǃå Ɨ ǄˠǃƓȺ Ɨ˲ùùưå˦ǃå çíƓɂ̊ ǃå Ɨˢơǚǆ ˥ɜ˸ɂā
 ç̇ ˯Ƽ èå˦˹ùùùùƪÜƗùùùùƪåï˗ǃå  ˤùùùù˴ǀǃå ˥ǆ ˥˻Ɂ̇ ùùùù˴˯˸ǃå āå ˥˻ˮ˲ùùùù˴˹˸ǃå Ɨ ǄˠǄǃ ç̇ ˻ˮḪ íå˗Ƶå í˦ƞā ƴǆ

 Ɇù˻Ǆ˲ƙā ˤǋ˗ù˹Ƶ ú˦ƿ˦ǃå Ɠùǆå̊ ǃ ÿƓùḪ ɏ˘ùǃåā.ˤǌƙƓǈƓ ƕ  ç̇ ˢǈ ßƓǀǃå ˥ɜ˸Ȼ ˣǃî ɆˮƿāƵǏǄ  íå˗Ƶå
å Ɨ Ǆˠǃå Ɇɜ˵Ⱥ ˙ǌˢƙ Ɠ˸Ḫ Ǒǋā Ɨƪåï˗ǃå ç̇ ˯ƽǃ éƓǈǙåā ï˦Ḫ˘ǃå ˥˻˱ɂ̇ ˳ǃ2 . 
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) ЭЫІ2 (ï ) ϢϽϧУЮϜ Ьы϶ ЁЯϠϜϽА ϣЛвϝϮ ϢϼϝгЛЮϜ бЃЧϠ еуϯтϽϷЮϜ ϸϜϹКш сжϝуϠ бЂϼ2017-

2000.ϨϝжъϜм ϼнЪϻЮϜ ϸϜϹКϜ еуϠ ϣжϼϝЧвм ( 

 Ɨùùùùùù Ǆˠǃå íå˗ùùùùùùƵå ý˗ùùùùùƶǆ ÿå Ɨùùùùùˢơǚǆ ƴǆ
 Ɨùùùùùùùùùùùùùùƪåï˗ǃå ç̇ ˯Ƽ ýǚƤ ˤùùùùùùùùùùùùùù˴ǀǃƓȺ ˥ǆ êï˗˹ƙ 

380 Ĳ Ǐǃå650   Ɨ ǃƓ˟ā ˔ǃƓ˟ ā Ɨ ùùùùùùùù˴ǈ
 Ɨ ùùùùùù˴˹ƕ ç˘ƙƓùùùùùùƪǖǃ Ɨ Ǆˠǃå íå˗Ƶå15 :1  ..

 ý˗ùùùùùƶ˸ǃå ƴǆ þßǚ˯ǒ ˙˻ˮḪ ý˗ùùùùùƶ˸Ⱥ ˣùùùùùǃîā
Ɨ ˸ǃƓƶǃå ñïå˗˸ǃƓȺ þ˗˳˯˴˸ǃå   

 
ļ  Ɨƿï˦ǃå ǉ˘ǋ ÷˦ ùùùùư˦˸ǃ ƓǀƼāā ýâƓùùù˴˯ǃå ð˙ˮǒ èƓǈƓ ƕ ˥ǆ Ǌùùùư̇ Ƶ ˤƙ Ɠǆ ýǚƤ ˥ǆā

 çïƓ˸ƶǃå ˤùù˴ǀȺ ˔ǃƓˠǃå ý˦ˮǀǃ Ɨƶ ˯˸ǃå Ɨ ˱ ƙå̇ ˯ùùƪǙå Ɨ ǃƓƶƼ ɏ˗ǆ Ǒǃå ç̇ ùùƬƓ ǆ Ǌ˱˯ɂā
 å˘ǌƕ Ǒùùùùùùùùùùùùùùƪåï˗ǃå ƝǆƓǈ̇ ˮǃå Ɨù˸Ƒǚǆ ɏ˗ùǆ āå Ü˛Ǆƕå̇ ˟ ƗùƶǆƓùƞ Ǒǈå̇ ˸ƶǃå Ɋ ˠ˳˯ǃåā

ǃå ˤƙ å˘ǌǃā  .Ɨ ˱ ƙå̇ ˯ùùùùùùƪǙå ǉ˘ǌǃ Ǒ˸ Ǆƶ˯ǃå ˤùùùùùù˴ǀǃåå ǉ˘ǋ ǑƼ ˙˰ǂá Ɇ˻ùùùùùù˶ƽ˯ èƓǈƓ ˮǃ
 .ƝƑƓ˯˹ǃå ǉ˘ǌǃ ˕ƶƼí æƓ ƪáā èåßå̇ ƿā ƝƑƓ˯ǈ ï˦ǌˡ Ơ˷˯˻ǃ 

ļ  ç̇ ˯Ƽ ý˦ùùùùùùùùùùùùùùùùùùùùùùùùùùùùù˟ Ǒǋā ˥˻˱ɂ̇ ˳ǃƓȺ ç̇ ƬƓ ǆ ɖǄƶ˯ƙ Ǒ˯ǃåā è̇ ǌˡ Ǒ˯ǃå ɆǂƓ˵˸ǃå ˗ơá
 ˥ǆ ˕ǈƓḪ ˖˻ơ ǑǃƓ˯ǃå Ɇɜùùùùùù˵ǃå ǑƼ Ɠǌ˯ˢơǚǆ ˥ɜ˸Ȼ Ǒ˯ǃåā :ˤùùùùùù˴ǀǃƓȺ Ɨùùùùùùƪåï˗ǃå5 

 Ǒ˯ơā èå˦˹ƪ10   .èå˦˹ƪ 
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 )ЭЫІ3сжϝуϠ бЂϼ  (  ϢϼϝгЛЮϜ бЃЦ ев еуϯтϽϷЮϜ ЍЛϠ ϝлЦϽПϧЂϜ сϧЮϜ ϣЂϜϼϹЮϜ ϤϜнзЂ ϱЎнт

. ϣЂϜϼϹЮϜ ϢϽϧТ Ьы϶ 

ļ  ˞ƶȺ ï˦ǌˡ Ǒǃå Üí˗˲˸ǃå ˥ǆ̊ ǃƓȺ ßƓǌ˯ǈǙåā ˔ǃƓˠǄǃ Ɨùùùùùùùùƪåï˗ǃƓȺ ïå̇ ˸˯ùùùùùùùùƪǙå ˥˻ˮƼ
 ÜƗƪåï˗Ǆǃ Ɨ˶˶˳˸ǃå ç̇ ˯ƽǃå ç˗ǆā .Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå Ɋ ˷ƙ Ǒ˯ǃå ƠƑå˦ǄǃƓȺ Ɨǈā˙˸ǃå

ǑƼ Ɨǈā˙˸ǃåā ƠƑå˦Ǆǃå ˞ƶȺ ˗˻˸˱ƙā Ƽ ˙ǌˢ˯ǃ Ɠǌ˯Ǆƙ Ɠǆā æ̇ ˲ǃå ç̇ ˯Ƽ ǑƼ Ɠǌ˷ƶȺ Ɨ˭
 ˗ƶȺ çíƓǌùùùùùùùùù˵ǃå ˕ǃƓǈā ˕ƞ̇ ˳ƙ10  ƴ ˸ƞ ɖ˻ˮˠƙ ǏǄƵ ˚˻Ḫ̇ ˯ǃå æƓ ʺā .èå˦˹ùùùùùùùùùƪ

.ǊǄ˻ƮƓƽƙā ɏïåíǙå þƓs˹ǃƓȺ ɖǄƶ˯ǒ Ɠ˸Ⱥ ƗƮƓƤ çí˦˱ǃå ̇˻ǒƓƶǆ 
 ƕ ǂ˞ǁä çƑǆƑ Ɠ Ʉ˹ǂ˰Ɨ:ˣ˹ȿ̠ ˲˭˶ǁä  

ļ  ˖˻ơ Üå˦ǌ˱ƙå ˥ǒå Ǒǃåā ˤùùùùù˴ǀǃå Ɨ Ǆ˟ ˥ǆ ˥˻Ɂ̇ ùùùùù˴˯˸ǃå ˙˻ùùùùù˶ǆ Ơùùùùùư˦ƙ Ɨ ǃƓ˯ǃå ýƓɜùùùùùƬǙå
 Ɨ Ǆḧǃå ˥ǆ ýƓǀ˯ǈǙå :ǑƼ ˕ùùùùùùùùù˶˳ǄƙĲ  Ɨ Ǆḧǃå ɆƤåí ˙Ƥå ˤùùùùùùùùù˴ǀǃ ˤùùùùùùùùù˴ǀǃå ˥ǆ ýƓǀ˯ǈǙåĲ 

 .ƗƶǆƓ˱ǃå ˥ǆ (í̇ ˠǃå) Ɇ˶ƽǃåā Ɨƪåï˗ǃå ˥Ƶ ÷ƓˠǀǈǙå 
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 ) ЭЫЇЮϜ4 ев ϤϜнзЃЯЮ бЃЧЮϜ ев еуϠϽЃϧгЮϜ ϣϡЯГЮϜ ϤϝжϝуϠ ЭуЯϳϦ (2000- сЮϜ2010. 

 
 

 
 ) ЭЫЇЮϜ5 ев ϤϜнзЃЯЮ бЃЧЮϜ ев еуϠϽЃϧгЮϜ ϣϡЯГЮϜ ϤϝжϝуϠ ЭуЯϳϦ (2013- сЮϜ2018 
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 ǈȸ ƕøøƨäî˕ǂǁ ˢǊǁƑ˶ḥ˭øøƨä ý˕ƳĀ ˢøø˲ƾǂǁ ˣ˹ˬøø˲˭˷˶ǂǁ å˗øø˲˭ǁäĀ ˛øø˴˱˭ǁä û˗Ɨ åƑ øøƨäǐ ƲƜ̠
ǁäǍ: 

 

.8  : çƑ øøøøøøøøøøƬˤ˭ǁä Ā ƕƬǘ˱ǁä 

ļ  ɆƤå˗˸Ⱥ ɖǄƶ˯ǒ Ɠ˸ ʼ ˙˻˰ḧǃå ˙˻ƺ˯ǒ ˤǃ Ǌǈá Ɨùùùƪåï˗ǃå ǉ˘ǌǃ Ǒ˳ɂïƓ˯ǃå ï˦ˢ˹˸ǃå Ʉùùù˵ɜȻ
 èåï̠ǀǃå èƓǈƓ˲˯ǆå) ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå Ǐǃã ý˦ùùùƮ˦ǃå :(Ɠǌùùùƪïå˗ǆā çïƓ˸ƶǃå þƓùùù˴ƿǕ ý˦Ƥ˗Ǆǃ

 Ɨ˹˻ƶǆ íå˗Ƶå ýƓ ʿ˯ùùùùùùƪǙ ƗơƓ˯˸ǃå çíā˗˲˸ǃå íïå˦˸ǃå ˔ˮùùùùùù˴Ⱥ Ɨ ƑƓǀ˯ǈå Ɠ˸Ƒåí ˕ǈƓḪ ñïå˗˸ǃƓƼ
 èƓùùùùù˶ùùùù˶˳˯ǃ Ɇ˸ƶǃå û˦ùùùùƪ ƗƞƓ˲ǃ ƗƼƓùùùùưǗƓȺ ÜƓǌǒ̠ǃ çí̠˲ ǃ˸å æƓƶ˯ùùùùƪǙå ̇˻ǒƓƶ˸ǃ ƓǀƼā
ǚ˸ǃå ˙ùùùùùùùùùƮƓ˹ƶǃå ˗ǒ˗˲˯ǃ Ɨǆ˗˳˯ùùùùùùùùù˴˸ǃå ˛ ǒƓǀ˸ǃå ˗˻ǀƶƙā ÷˦ ˹ƙ ˦ǋ ˙˻ƺƙ ɏ˘ǃåā .Ɨ˹˻ƶǆƑ Ɨ˸

 ú̠ǌǃå ɖǀ˲ƙ ̇˻ǒƓƶǆ ̠ǒ̠˲ ǃ˯ Ơưåā Ɇɜ˵Ⱥ Ɇ˸ƶǃå ɏïā̇˷ ǃå ˥ǆ xǃ̆ǃ .̝ƪƓ˹˸ǃå ßåíǕåā
.êƓ ˯ơǙå ˔ǂå˦ƙā 

ļ  Ɇ˸˯˲˸ǃå ˔ǃƓˠǃå èƓƽùùùùùùùùùùùùùùƮå˦ǆā çïƓ˸ƶǃå ñïå˗ǆ ǑƼ ý˦ˮǀǃå ˙˻ǒƓƶǆ ƗùǃƋùùùùùùùùùùùùùù˴ǆ ÿã
 ǑƼ Ɨùùƪåï˗ǃå ǉ˘ǋ èƓ ˠƶǆ ɖƼā ˝˳Ǆ˯ǒ ÜƓǌǃ ˔ùù˴ǈǙå :ǑǃƓ˯ǃå- 1 ÷ā˙ùù˵˸ǃå ë˦ ˸ˠǃå  .

 

Å  ϸнлϯгЮϜ пЯК РϽЛϧЮϜ сТ ϣҶҶвϹҶҶҶҶҶҶҶЋЮϜ

 ϞнЯГгЮϜ.ЉЋϷϧЯЮ 
Å  ЭϠϝҶЧв ϤъϹҶЛгЮϜм ϤϝҶϮϼϹҶЮϜ ЌϝҶУϷжϜ

 ϸнлϯгЮϜ бЪЬмϻϡгЮϜ . 
Å  еуϠ ЭЊϜнϧЮϜ ϣϠнЛЊм сЂϝЧЮϜ ЭвϝЛϧЮϜ

 ϟЮϝГЮϜ.ϸϝϧЂъϜм 
Å  ϣУЯЫϧЮϜϣЗкϝϡЮϜ  ЉЋϷϧЯЮï ЊнЋ϶ ϝ

 ϸыҶҶϡҶҶЮϜ ϝҶҶҶлҶҶϠ ϽҶҶгҶҶϦ сҶҶϧҶҶЮϜ ϣҶҶҶвϾъϜ ЙҶҶв

)(ϞϽϳЮϜ . 

Å  РϝҶҶҶҶЇЫϧҶҶҶҶЂъϜм ϩϳϡЮϜм ЭЧзϧЯЮ ϣϮϝϳЮϜ

 рϻҶҶҶЮϜм ЉҶҶҶҶҶҶЋϷϧЮϜ йҶҶҶϡЯГϧт рϻҶҶҶЮϜм

зϡЮϜ ϣЊϝ϶ ЍЛϡЮϜ пЯК ϟЛЋт.Ϥϝ 
Å  ϬϽϷϧЮϜм ϤϜϼϽЧгЯЮ ϾϝϯжъϜ ϣϠнЛҶҶҶҶҶЊ

 евϿЮϝϠ.ϸϹϳгЮϜ  
ļ  ϟϡҶҶЃϠ ЍЛϡЮϜ ϥϠϝҶҶЊϜ ϣузкϸ ЭЪϝҶҶЇв

 БПЏЮϜ ϢϽϫЪ.ЭгЛЮϜм 
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ˤ Ǆƶƙ èƓù˴ùƪ˓ǆ Ǌƙ̇ ǌˡá ɏ˘ǃå  ˤǌƕ˘˯˱ƙ ˥ǒ˘ǃå Üæǚˠǃå Ɇ˷ƼƋȺ ý˦ˮǀǄǃ Ɠǌƪïå˗ǆā çïƓ˸ƶǃå
.(ƣǃå ... ÜǑǀ ˮˠƙ ÜǑ˰˲Ⱥ) Ǒ˸ȻíƓǂǕå Ɠǌǌƞ˦ƙ ƴǆ Ɠ ƬƓ˸ƙ Ɠǋí˗˲ƙ ˙˻ǒƓƶǆ ɖƼā  

2 ˛ƽǈ Ɠǋ̇ ˟Ɠùùù˵ɂā Ɨ ˸ Ǆƶ˯ǃå èƓùùù˴ùùùƪ˓˸ǃå ǉ˘ǌǃ ǑƵå̇ ǃå Ɋ ˲˸ǃå ˗ƶȻ ɏ˘ǃå) ƴ˸˯˱˸ǃå Ɨɂâï  .
Ɠǀ˰ǃåā ǑƵƓ˸˯ƞǙå Ǌƛāï˦˸ǃ ƗƼƓưǗƓȺ ÜǊƙƓƞƓ ˯ơåā Ü(ë˦ ˸ˠǃå .ǑƼ 

ļ  ÜǊȺ ˃ɂ̇ ƶ˯ǃå Ɨ ˸ǋå Ǒǃå ç˦ ǀɁā ƴƼ˗ƙ Ǌ˱ǆƓǈ̇ ƕ Ɨǆå̇ ùùùùùùùùùùùƮā ˝ùùùùùùùùùùù˶˳˯ǃå ƗɁ˦ƶùùùùùùùùùùùƮ
 Ɇɜùùùùùùùùù˵ǃƓȺ ïƓ ˯Ƥǚǃ ˥˻ǆ˗ǀ˯˸Ǆǃ ýƓ˱˸ǃå Ơ˯ƽǃ ˣǃîā Ǌ˱ǋƓ˹ǆā Ɨ ˸ Ǆƶ˯ǃå Ǌ˱ǆå̇ ƕ Ɇ˻ùùùùùùùùùƮƓƽƙā
 ï˗˱Ȼ ɖǄˠ˹˸ǃå å˘ǋ ˥ǆā  .ǉ̇ ˻ƺǃ ǉƓ˱ƙǙå āá ˝˶˳˯ǃå å˘ǋ ǑƼ ñƓ˸ƺǈǙå Ɠǆå Ơ ˲ù˶ǃå

í Ɇˮƿ ˔ǃƓˠǃå íå˗ƵǗ ƗǃƓƶƼ Ɨǀɂ̇ ˠȺ ˙˻ḧƽ˯ǃå èåïāí) ƗǄùùùùưƓƽ˸ǃå èƓǈƓ˲˯ǆǙ ƓùùùùƪƓùùùùƪå Ǌǃ˦Ƥ
 ˥ǆ ǊùùƞƓùù˯˲Ȼ ɏ̆ùùǃå Ɠùùǆā Ǌùù˯ùùùùùùùùùùùùùùƪåïí Ɨùù̔Ḫā ÜɏïƓùù˸ƶ˸ǃå ʕǄƶ˯ǃƓùùȺ Ɨùù̔ɂ̇ƶƙ Ɏ̇Ƥáā Ɨùùˮɂï̠ùùƙ
 ˥ǆ ßƓǌ˯ǈǙå ˗ƶȺ Ɲɂ̇ ˳Ǆǃ ƗơƓ˯˸ǃå ó̇ ƽǃå Ɠǆā Ɇù˸ƶǃå Ɨù˭˻ˮƕ ˃ɂ̇ ƶ˯Ǆǃ ƗùƼƓùùùùùùùùùùùùùùưå ÜèåïƓùǌǆ

 .(Ɨƪåï˗ǃå 
ļ ʿˮɣ ǃ˯åā ƗǈƓùùùùùùùù˴ǈǙå þ˦ǄƶǃƓȺ Ǌ˯ƿǚƵā ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå Ɨǃ˦˸ùùùùùùùùƬ ̇ ǒ ÜƗ ç˗ƵƓƿ ˤùùùùùùùùƪ

 Ǒ˯ǃå āå ƓǌḧǄ˸Ȼ Ǒ˯ǃå èåïƓǌ˸ǃå xǃ̆Ḫā ÜƗǄ˸˲˯ Ĉ˸ǃå çïƓ˸ƶǃå ̝ǃƓ˟ Ɨùùùùùùùùù˶ ù˳ùùùùùùùù˵ǃ Ɨùùùùùùùùù˷ɂ̇Ƶ
 ÿ˦ḧƙ ÿå ̝ Ȼ˱ Ǒ˯ǃå èåïƓǌ˸ǃå ɏćå ̠ǒ̠˲ƙā ˃ ù˹ùùù˶ƙ ̝ƞ˦˯ùùùù˴Ȼ ǉïā̠ƕ å̆ǋā  .Ɠǌˮùùùù˴˯ɜùùùùƪ
.ýƓ˱˸ǃå å˘ǌƕ Ɨƪåï˗ǃå ƗǄơ̇ ǆ ýǚƤ ǊȺƓ˴˯ǂå ˥ɜ˸Ȼ Ɠǌǒáā ˔˴˯˹˸ǃå ˔ǃƓˠǃƓȺ çí˦ƞ˦ǆ 

ļ  Ǒ˹ƽǃå ßåíǙå èåïƓùùǌǆ ˥˻ƕ Ü(ïåð˦ˮǄǃ  Ɠùùƛïã) ˗ùùƶȻ ɏ˘ùùǃåāǊùù ʹǄǒ Ɠùùǆā  ā ÷å˗ùùƕǗå Ɨùù ˹ǀ˯ǃå
 ˔ùùùùù˴ǈǙå ˥ǆ ïƓùùùùùƮ ÝƗ ǃƓƶǃå çßƓƽḧǃåā ˙˻ḧƽ˯ǃå ç˦ ƿ Ǐǃã ƗƼƓùùùùưǗƓȺ  Ü( ñāƓǋāƓ Ǆǃ éïƎǂ)
 ɖǄƤā ÜƗùùùùƪåï̠ǃå ƗǃƓ˲ǃ ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃƓȺ èƓùùùù˶ùùùù˶˳˯ǃåā èƓǌƞ˦˯ǃå Ɇùùù˶Ƽ  ǏǄƵ Ɇ˸ƶǃå

.ˣǃ˘ǃ èƓ ˱ ƙå̇ ˯ƪå ƴưā ā ÜƗƪåï˗Ǆǃ ƴƪāå èǙƓ˱ǆ 
ļ ǙāƓ˲ǆ ƴǆ ɏïƓ˸ƶ˸ǃå ʕǄƶ˯Ǆǃ Ǒùùƪåï̠ǃå ƝǆƓǈ̇ˮǃå ƴùùư˦ǃ ǉƓ˱ƙǙå ñïå̠˸ǃå ˞ ƶȺ è

 ƗùùùƪïƓ˸˸ǃå ýƓ˱ǆ èƓƞƓ ˯ơå Ɨ ˮǄ˯ǃā Ɨǌƞ ˥ǆ ˙ùùù˶ƶǃå Ɨ ǂå˦˸ǃ ˙ɂ˦ˠ˯ǃå ïƓ˟å ǑƼùùùƪ) û˦ 
 Ɨùùùǌƞ ˥ǆ (Ɇùùù˸ƶǃåïƓùùùùùùùùùùùùùùùùƮ Ýɏ̇Ƥå  ̇ɂ˦ɣƙ ˥ƕ˻ Ǐɣ Ĉ˳ǃå ǑƼ ˥ǆå̊˯ǃå ǏǄƵ Ɇùùù˸ƶǃå Ɠùùùǆå̊ǃ

Ǚå Ɨǀɂ̇ ˟ ˥˻Ɂā ƗùùƪïƓ˸˸Ǆǃ ˔ǃƓˠǃå íå˗Ƶɀā Ǌ˸ɂ˦ǀƙā ƝǆƓǈ̇ ˮǃå) ˔ǃƓˠǃå å˘ǌǃ ïƓ ˯ƤƼ èåïƓ ʹ
ķ" ā "˚˻˸˯ǃå˝ù˶˲ǃå-Ɠƙ˦ḧǃå  Ɨǆ˦ˢ˹˸Ⱥ Ɠ˹ɂ̇ ƿ èƓȺ Ɠǌǆå˗˳˯ƪå èƓ˸ǄḪ Ǒǋ "ƗƼ˗ù˶ǃå" ā "

(Ɨù˹ǋåā ̇ˮǂå íå̠ùƵǕ ýƓù˱˸ǃå Ơ˯Ƽ ˥ɜ˸Ȼ Ɏ̇ƤǙå æïƓù˱˯Ǆǃ ̇s ǃ˹ƓùɁā xùǃî ˥Ƶ Ɠùùùùùùùùùùùùùùư˦Ƶ Ü
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 ç̇ ˻ùùùù˶ƿ íå˗Ƶã ç̇ ˯Ƽ ˙ˮƵā.ƗǆïƓùùùùƮā  Ɨǀ ʾí ƝƑƓ˯˹Ɂā Ơ ˲ùùùù˶ǃå ïƓ ˯ƤǙå ƓǌǃǚƤ ˥ǆ ˥ɜ˸Ȼ
ˮ˴˯˹˸Ǆǃ.˝˶˳˯ǃå å˘ǌǃ ˥˻ 
ļ  ƴǆ ˔ƪƓ˹˯ǆ ï˦˷˲Ⱥ ƗƪïƓ˸˸ǃå Ǌ ʼ ˙ǌˢƙ ǑǄ˻ù˶ƽƙ ƝǆƓǈ̇ ˮǃ ƗǆƓƵ úå˗ǋå ƴùưā

 çïƓ˸ƶǃå ǏǄƵ Ɠ˹˸ ǌǆ Ǌ˯ǆƓǌƕ ɆˠȻ ɏ˘ǃå Ɨ˹ǌ˸ǃåā ˤ Ǆƶ˯ǃå ˥˻ƕ ç˦ ǌǃå ˗ùùùùùùùùùùù˴ǃ ÷å˗ƕǙåā ƗƼ̇ ƶ˸ǃå
.Ɨ ˮ˻Ǆǃå 

ļ  ̇ˮ ƶ˯ƙā Ɨùùùù́˸˯˱˸ǃå èåï˦ɣ ǃ˯ƓùùùùȺ Ɠùùùùǈ˦ǋ̇ǆ ɏïƓùùùù˸ƶ˸ǃå ʕǄƶ˯ǃåā çïƓùùùù˸ƶǃå ÿǙ Ɨùùùù˱˯ǈ
 ā ÜƓǌǃ ƗȺƓ˱˯ùùùùùùùƪƓǂ Ɠǆ ƓǆƓ˸ƙ å˘ǌƼ ÜèƓ ˮǄùùùùùùùƪ ˥ǆ ˙ùùùùùùùƮƓƶ˸ǃå Ǒˮ˻Ǆǃå ƴƿå˦ǃå ǊǄ˸˲Ȼ Ɠǆ ˣǃ˘Ḫ

 ðå̇ ƕåā ƓǌǄ˻Ǆ˲ƙā èƓ ˮǄùùùùùùù˴ǃå ǉ˘ǋ ǏǄƵ ú̇ ƶ˯ǃå çïā˙ùùùùùùù˷ǃ çïƓ˸ƶǃå ˔ǃƓ˟ Ɨ ʸ˦ƙ Ǒǃå Ɠ˹ƶƼ˗ǒ
 ïƓ ˯Ƶå Ɠ˹˹ɜ˸ɂā .ƓǌǄǋƓ˱ƙ ˥ǆ Ǚ˗ƕ Ɠǌ˻ǄƵ ˔Ǆƺ˯Ǆǃ Ɨ ʸƓ˸ƞ ƗǃāƓ˲ǆ ǑƼ ÜƓǋí˦ƞā æƓ ùùùùùùùùùùùƪá

Ǚå ˙˻ǒƓùùƶǆ ˗ùùơƋùùḪ ǉíƓùù˸˯Ƶå ˥ɜ˸Ȼ ˗ùù˻ƞ å̇ ùùùùùùùùùùùùùùƬ˓ǆ å˘ùùǋ ýƓùù˱ǆ ǑƼ ô˦˳ǃåā ý˦Ƥ˗ùùǄǃ ïƓùù ˯Ƥ
 .ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå 

ļ  ɏïƓ˸ƶ˸ǃå ʕǄƶ˯Ǆǃ Ǒùùƪåï̠ǃå ƝǆƓǈ̇ˮǃå ƴùùư˦ǃ ǉƓ˱ƙǙå ñïå̠˸ǃå ˞ ƶȺ èǙāƓ˲ǆ ƴǆ
 û˦ùùùƪ) ƗùùùƪïƓ˸˸ǃå ýƓ˱ǆ èƓƞƓ˯ơå ƗˮǄ˯ǃā Ɨǌƞ ˥ǆ ̇ùùù˶ƶǃå Ɨǂå˦˸ǃ ̇ɂ˦ɣ ǃ˯å ïƓ˟ã ǑƼ
ɂ˦ɣƙ ˥ƕ˻ Ǐɣ Ĉ˳ǃå ǑƼ ˥ǆå̊˯ǃå ǏǄƵ Ɇùùù˸ƶǃå Ɠùùùǆå̊ǃ ïƓùùùùùùùùùùùùùùùùƮ Ýɏ̇Ƥå Ɨùùùǌƞ ˥ǆ (Ɇùùù˸ƶǃå ˙
 èåïƓ ʹƼ) ˔ǃƓˠǃå å˘ǌǃ ïƓ ˯ƤǙå Ɨǀɂ̇ ˟ ˥˻Ɂā ƗùùƪïƓ˸˸Ǆǃ ˔ǃƓˠǃå íå˗Ƶɀā Ǌ˸ɂ˦ǀƙā ƝǆƓǈ̇ ˮǃå

ķ˝ù˶˲ǃå" ā "˚˻˸˯ǃå- Ɨǆ˦ˢ˹˸Ⱥ Ɠ˹ɂ̇ ƿ èƓȺ Ɠǌǆå˗˳˯ƪå èƓ˸ǄḪ Ǒǋ "ƗƼ˗ù˶ǃå" ā " Ɠƙ˦ḧǃå
 ̇ˮǂá íå̠ùƵǕ ýƓù˱˸ǃå Ơ˯Ƽ ˥ɜ˸Ȼ Ɏ̇ƤǙå æïƓù˱˯Ǆǃ ̇s ǃ˹ƓùɁā xùǃî ˥Ƶ Ɠùùùùùùùùùùùùùùư˦Ƶ Ü(Ɨù˹ǋåā

ǆïƓùùùùƮā ç̇ ˻ùùùù˶ƿ íå˗Ƶã ç̇ ˯Ƽ ˙ˮƵā Ɨǀ ʾí ƝƑƓ˯˹Ɂā Ơ ˲ùùùù˶ǃå ïƓ ˯ƤǙå ƓǌǃǚƤ ˥ǆ ˥ɜ˸Ȼ .Ɨ
.˝˶˳˯ǃå å˘ǌǃ ˥˻ˮ˴˯˹˸Ǆǃ 

ļ  ƴǆ ˔ƪƓ˹˯ǆ ï˦˷˲Ⱥ ƗƪïƓ˸˸ǃå Ǌ ʼ ˙ǌˢƙ ǑǄ˻ù˶ƽƙ ƝǆƓǈ̇ ˮǃ ƗǆƓƵ úå˗ǋå ƴùưā
 çïƓ˸ƶǃå ǏǄƵ Ɠ˹˸ ǌǆ Ǌ˯ǆƓǌƕ ɆˠȻ ɏ˘ǃå Ɨ˹ǌ˸ǃåā ˤ Ǆƶ˯ǃå ˥˻ƕ ç˦ ǌǃå ˗ùùùùùùùùùùù˴ǃ ÷å˗ƕǙåā ƗƼ̇ ƶ˸ǃå

.Ɨ ˮ˻Ǆǃå 
ļ ˸ǃå ˤ Ǆƶ˯ǃåā çïƓùùùù˸ƶǃå ÿǙ Ɨùùùù˱ ˯ǈ ̇ˮ ƶ˯ƙā Ɨùùùù́˸˯˱˸ǃå èåï˦ɣ ǃ˯ƓùùùùȺ Ɠùùùùǈ˦ǋ̇ǆ ɏïƓùùùù˸ƶ

 Ɠǆ ƓǆƓ˸ƙ å˘ǌƼ ÜèƓ ˮǄùùùùùùùƪ ˥ǆ ˙ùùùùùùùƮƓƶ˸ǃå Ǒˮ˻Ǆǃå ƴƿå˦ǃå ǊǄ˸˲Ȼ Ɠǆ ˣǃ˘Ḫā ÜƓǌǃ ƗȺƓ˱˯ùùùùùùùƪƓǂ
 ðå̇ ƕɀā ƓǌǄ˻Ǆ˲ƙā èƓ ˮǄùùùùùùù˴ǃå ǉ˘ǋ ǏǄƵ ú̇ ƶ˯ǃå çïā˙ùùùùùùù˷ǃ çïƓ˸ƶǃå ˔ǃƓ˟ Ɨ ʸ˦ƙ Ǒǃå Ɠ˹ƶƼ˗ǒ
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ɂā .ƓǌǄǋƓ˱ƙ ˥ǆ Ǚ˗ƕ Ɠǌ˻ǄƵ ˔Ǆƺ˯Ǆǃ Ɨ ʸƓ˸ƞ ƗǃāƓ˲ǆ ǑƼ ÜƓǋí˦ƞā æƓ ùùùùùùùùùùùƪáƵå Ɠ˹˹ɜ˸ ïƓ ˯
 ýƓùù˱ǆ ǑƼ ô˦˳ǃåā ý˦Ƥ˗ùùǄǃ ïƓùù ˯ƤǙå ˙˻ǒƓùùƶǆ ˗ùùơƋùùḪ ǉíƓùù˸˯Ƶå ˥ɜ˸Ȼ ˗ùù˻ƞ å̇ ùùùùùùùùùùùùùùƬ˓ǆ å˘ùùǋ

 .ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå 
ļ  ˗ùùǒ˗ùù˲ƙ ǏǄƵ çï˗ùùǀǃå ˤǌǒ˗ùùǃ ˥ǆ èƓùùǌƞ˦˯ƕ ƗùùɂïƓùù˸ƶ˸ǃå Ɲǆå̇ ˮǄǃ ý˦ˮǀǃå ˙˻ǒƓùùƶǆ ˙ƛƋùù˯ƙ

 èƓ ùùùùùƪƓ ùùùùùƪ ˥˻ƕ Ɨ ʿƼå˦˯ǃå ǏǄƵ ˚˻Ḫ̇ ˯ǃå Ǒǃå þƓǀ˸ǃå Ɠ˹ƕ Ǌ˱˯ǒ Ɠ˹ǋ ˥ǆā Üý˦ˮǀǃå èƓùùùùùƪƓ ùùùùùƪ
 ˦ ˮǀǃå Ɨùùùùùùƪåï̠ǃ ˥˻ǆ̠ǀ˯˸ǃå æǚɣǃå ïƓ˯Ƥå ˥ùùùùùù˴ơ Ɨ˸ǋƋƼ) Ɇ˸ƶǃå û˦ùùùùùùƪ èƓǄɣ˯ǆ ˥˻Ɂā ý

 ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå Ɲǆå̇ˮǃ ɆǆƓùùùùùùùùùùùùùùƬ ʕɂ˦ǀƙ í˦ƞā ˥Ƶ Ɨ˸ǋå ɆǀȻ Ǚ ÜƗǃƓƶƼ ̇˻ǒƓƶ˸Ⱥ çïƓù˸ƶǃå
 .(Ǒƪåï˗ǃå ƝǆƓǈ̇ ˮǃå ˤɂ˦ǀƙā Ɨƶƞå̇ ǆā ˔ǃƓˠǃå ßåíå Ɨ ǃƓƶƼ ƗƶȺƓ˯ǆ ǊǈƋƬ ˥ǆ 

ļ ˲Ⱥ Ɨǆ˗˳˯ùùù˴˸ǃå ý˦ˮǀǃå ˙˻ǒƓƶǆ ëƓ˱ǈ ë˦ ùùùưā þ˗Ƶ ƗƼƓùùùưå ÜƓǌ˯˻ǄƵƓƼā Ɨùùùƪåï˗ǃå ƗǃƓ
 ˙˻ƹ èƓǈƓ ˮǃå ƴǆ ɆǆƓƶ˯ǃå ǑƼ Ɨƿ˗ǃå Ɇƶ˱Ȼ Ɨ˹ǌ˸ǃå ǑùùùùùùùùùùùƪïƓ˸˸ǃ èƓǈƓ ˮǃå ç˗ƵƓƿ Ʉƶùùùùùùùùùù˷ǃ
 èƓǈƓˮǃå ̇ùùùùùùùùùùùùùù˶ơā ɖ˻ƛ˦˯Ǆǃ Ǒ˰˲ ǃå Ǌƞ˦˯ǃƓȺ ƓǄƶƼ ß̠ˮǄǃ ƴƼ̠ǒ ɏ̆ǃå ̇ǆǙå ƝƑƓ˯˹ǃå û˦ƛ˦ǆ

 .ɖƑƓǀơ ƴǆ ɆǆƓƶ˯ǃå ˤ˯˻ǃ 
ļ ǃƓȺ ɖǄƶ˯ǒ Ɠ˸ ʼ ƗùùùùùùùùùùùùùùƮƓƤ ƓùǌǄ˻Ǆ˲ƙā ƗùǃƓù˲ǃå Ɨùùùùùùùùùùùùùùƪåïí èƓùǈƓù ƕ ˥ǆ˯ǃå Ɨ ˹ǆ̊ ǃå ç̇ ˯ƽ Ǒ

 ƴùùùưāā Üç˗˸ǃƓȺ ɖǄƶ˯ƙ Ǒ˯ǃƓḪ ƠƑå˦Ǆǃå ɖ˻ˮˠ˯ƕ Ɨùùùƪåï˗ǃå ǑùùùƮ˦ƙ Üê̇ ˳˯Ǆǃ ˔ǃƓˠǃå ƓǌƞƓ˯˲Ȼ
 ˗ǌ˯˱˸ǃå ˔ǃƓˠǃå ˚˻˸˯ǃ ƗùùùƮ̇ Ƽ Ơ˹˸ǃ Ɠǋïå˗ùùù˶˯ùùùƪå ˤùùù˴ǀǄǃ ˥ɜ˸Ȼ Ǒ˯ǃå çíƓǌùùù˵ǃå ÷˦ ˹ǃ ɆƑå˗ƕ

 .çïƓ˸ƶǃå ñ˦ɂï˦ǃƓɜȺ çíƓǌ˵Ⱥ ɊǀƼ 
ļ ˯ƽǃ ƓǀƼāā Ɠ ˮ˴ǈ çïƓ˸ƶǃå ˤ˴ƿ ý˦˲ƙ Ɠ˷Ȼå Ɇ˻Ǆ˲˯ǃå ƝƑƓ˯ǈ ˥ǆāåï˗ǃå ç̇ ƗƼ˗ǌ˯˴˸ǃå Ɨƪ

 ˥˻Ǆǀ˯˹˸ǃå Ɨùùù Ǆˠǃå íå˗ùùùƵǕ ƓùùùǀƼā (ƴƽƙ̇ ˸ǃå Ǒ˸ȻíƓùùùǂǕå ý˗ùùùƶ˸ǃå āî) ˔ùùùǃƓùùùˠǄǃ çíïƓùùù˟ Ɨùùù˭˻ˮǃ
 ç̠ǒ̠ùùù˵ǃå ʕǌ˯ˮƹï ʕƹï ÜʕǌƿƓ˲˯ǃå ˥ǆ ɊǀƼ ˥˻ ù˻ùùƪåïí ˥˻Ǆùùù˶Ƽ āå Ɇùùù˶Ƽ ̠ƶȺ Ɏ̇Ƥå þƓùùù˴ƿǕ
 ƴùùùùùùùùưā ǑƼ ƓȻ˗ƞ ˖˲ ǃå Ɠ˹˻ǄƵ Ɠ˹ǋ ÜƗƽǄ˯˳ǆ æƓ ùùùùùùùùƪǕ ˣǃîā Ü˝ùùùùùùùù˶˳˯ǃå å˘ǋ Ɨùùùùùùùƪåï˗ƕ

 :Ɇ˰ǆ èƓ ˱ ƙå̇ ˯ùùƪå ǏǃāǙå Ɨùùùƪåï̠ǃå ý˦ùùù˶Ƽ ƴǆ ɏðå˦˯ǃƓȺ ç̠ƵƓùùù˴ǆ Ɨ˭˻ƕ ɖǄƤ ǏǄƵ Ɇ˸ƶǃå
 .ǉßåíå ˥˻˴˲ƙā Ǌ ʼ êƓǆ˗ǈǙåā ˝˶˳˯ǃƓȺ ɉå̇ ˳ǈǚǃ ˔ǃƓˠǃå Ɛ˻ǌƙ ˝˶˳˯ǃƓȺ 

ļ  ƗƼ̇ ƶ˸ǃå ƗǄ˻˶ơ Ɇɂ˦˲ƙ ǑƼ Ǌƙ˗ƵƓù˴ǆā ˔ǃƓˠǃå ƗƞƓơ ˗ùƪ ǑƼ ˛ɂï˗˯ǃå Ɨ ǃā˓ù˴ǆ
Ǐǃå èƓùùǆ˦Ǆƶ˸ǃåā  ÜçïƓùù˸ƶǃå ˤ Ǆƶƙ ǑƼ Ɨùù ʸå˗ùùƕǙå Ɨùù Ǆ˸ƶǃå ǏǄƵ ˙˻ƛƋùù˯Ǆǃ ǑƼ̇ ƶ˸ǃå ǉ˗ùù˻ùùùùùùùùùùùùùùƮï

 ˔ǃƓˠǄǃ Ơ ˯ƙ Ǒ˯ǃå èƓùùùùùùƪåï˗ǃåā Ɇ˸ƶǃå òïāā Ɨ ˸Ǆƶǃå èƓḪïƓùùùùùù˵˸ǃƓƼ ÜþƓ˸˯ǋǙå Ǐǃå êƓ˯˲ƙ
 ƗƼƓùùùùùùùùùưå ÷˦ ˹˯ǃå ýǚƤ ˥ǆ ˙˻˰ḧǃå ǏǄƵ ú̇ ƶ˯ǃåā èƓƼƓǀ˰ǃƓȺ ɉǚ˯ƤǙå ƗùùùùùùùùùƮ̇ Ƽ íƓ˯ùùùùùùùùùƪǙåā
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 ˥ǆ āå .Ǒ˰˲ ǃå çåðå˦˸Ⱥ Ǒ˹ǌ˸ǃå ˔ùùùùǈƓùùùù˱ǃå çïƓùùùùƛǗ ˙˻ḧƽ˯ǃå Ɲǌ˹ǆā þ˦ǌƽǆ ñƓùùùùɜƶǈå ýǚƤ
 ƗùùùùùùùùùùùùùùùƮ̇ ƽǃå ßƓùùˠƵɀā Ɨùù ʼƓùùǀ˰ǃåā Ɨùù ʼ̇ ƶ˸ǃå ƗùùȻí˗ùùƶ˯ǃå ˤ ˀƓùùƽǆ ǏǄƵ ǑǄ˲˸ǃå Ɇùùƶƽǃåā Ǒ˸ǃƓùùƶǃå

 ʕƛ ɆǆƋ˯ǃåā ̇˻ḧƽ˯ǃåā Ɇ˻Ǆ˲˯ǃƓȺ ʕǃƓƶǃå ǑƼ é̠ Ȼ˲ Ɠ˸ǃ ɏ˦˻˲ǃå ô ƶ̇˯Ǆǃ ̝ǃƓɣǄǃå.ɖ˻ˮˠ˯ǃ  

8:ƲøøøøƜä̠ ˶ǁä . 
       :ƕ ȿ̠ ƴǁä ƲƜä̠ ˶ǁä ǓĀà 

]1[ ) úââ˙ǃå ˗ˮƵ ǑǄƵ2011(  Ǐǆä̠˶ƴǁäĀ ɍîƑ˶ƴ˶ǁä sǂƴ˭ǁä Ǐƺ öä̞ƓǕä ƕǁǗìĀ ýʕǊƻǄÛ˗ƬƑƴ˶ǁä 
˗ɀˤ˞˭ǂǁ ƕ ˯Ǌ˷ǄĀ ˕ƾ˷ǂǁ ƕɀáî ˤ˰ǆ-. Ɨ Ǆ˶Ƽ ç̇ ˵ǈĲ  í˗ƶǃå 14-  ˙ˠƿ ƗƶǆƓƞ

https://www.researchgate.net/publication/319350598  
]2[ ) ç˗ƶƪ ˦ƕå þƓ˵ǋ2003  (Ɠ̞Ǘä Ǐ˭˹ǂ˶Ƴ xƓ˹ ƕƽǘƴǁä ÞʕƮ ǍǂƳ ɍîƑ˶ƴ˶ǁä s˶˴ ǁ˭ä sǂƴƗä ö

ˢ ˶˴˭ǁäĀ Ɨ ƪ˗˹ǌǃå é˦˲ Ǆǃ èåïƓǆǙå ƗǄ˱ǆ Ü8)2 (23-34   çïƓ˸ƶǃå Ɨ ǄḪ . Ɨ ǆƓˢǈ ƗǃƓǀǆ
.ƗȻí˦ƶ˴ǃå Ɨ Ɂ̇ ƶǃå ƗḧǄ˸˸ǃå . Ɇ˶ ʼ ˣǄ˸ǃå ƗƶǆƓƞ. 

]3[ ) ɏ˦ǋ̠ǃå Ǐǌƪ2010  ( ɍîƑ˶ƴ˶ǁä sǂƴ˭ǁä ƛǉƑ˷Ǆ ̠ɀʕ˞Ɨ Ǐƺ çƑǄʕǂƴ˶ǁä îʕ Ɨ˞ ̠ƙä  ƗƶǆƓ˱ǃå .
 Ɨ ƞ˦ǃ˦˹ḧ˯ǃåĲ  ƗɂïƓ˸ƶ˸ǃå Ɨƪ˗˹ǌǃå ˤ˴ƿ-  íå˗ƺȺĲ å ˗Ǆ˱˸ǃå .ûå̇ ƶǃ6 í˗ƶǃå Ü19-20-21 . 

]4[  ) Ǒƽ ʽƵ Ɲɂïå2012  (ˣ˹˞ ǂ˲ƺ Ǐƺ ɍîƑ˶ƴ˶ǁä sǂƴ˭ǁä-- çðƓ˱ǆ ˙˯˻˴ƞƓǆ Ɨơā˙˟å- ƗƶǆƓƞ
 Ɨ ˹˟˦ǃå ëƓ˱˹ǃåĲ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ ǄḪ ƗɂïƓ˸ƶ˸ǃå Ɨƪ˗˹ǌǃåĲ˛ǄƕƓǈ-.˥˻ˠ˴ǄƼ 

]5[ ) ǑƿƓ ǃå ˗ˮƵ ˤ ˀå̇ ƕå1997 ( ɍîƑ˶ƴ˶ǁä sǂƴ˭ǁä æƉ˳ǆ ßƓ˹ˮǃå ˤǃƓƵ ƗǄ˱ǆ Ü- í˗ƶǃå189Ĳ  .ç̇ ǋƓǀǃå 
]6[  ) ÿƓ˸Ǆƪ ǊǄǃå ˗ˮƵ Ü íå˗ơ ˗˸ơåÜɄƪ˦ǒ ýå ˤ ˀå̇ ƕå2014 ( ƕȹìƑ˶˭ƳǗäĀ æìˤ˯ǁä ˤ˰ǆ ǈƜˤ˭ǁä

.ƑƜìʕ˶ǆä ƕƜʕǁʕ˷ḥ˭ǁä ƕƴǄƑ˯ǁä Ǐƺ æîƑ˶ƴǁä ƕƨ̞ ǉ˷ s˲ ƽ ÛɍîƑ˶ƴ˶ǁä sǂƴ˭ǁä Ǐƺ   ƗǄ˱ǆ 
 Ɨ ƪ˗˹ǌǃå þ˦ǄƶǄǃ Ɨ ƪíƓǀǃåĲ ˗Ǆ˱ǆ7 Ĳ  í˗ƶǃå4 . íå˗ƺȺ . 

]7[ ) ǑƿƓ ǃå ˗ˮƵ ˤ ˀå̇ ƕå1987  ( ÞƑ˷Ɠƕ˶ ˶˴ ǁ˭ä ƕǂ˶ƴǁäĀ ɍîƑ˶ƴ˶ǁä ̠ḥƻǁä- èƓƪåï˗ǃå ˚Ḫ̇ ǆ
ƗɂïƓ˸ƶ˸ǃåā Ɨ ˠ ˠ˳˯ǃå-. ç̇ ǋƓǀǃå 

]8[ ˙ǆƓƵ ˥˸ơ̇ ǃå ˔˻˱ǆ)2013  ÿå̇ ˸ƶǃå ǏƼ èǙƓǀǆ (Ĳ  ÜƗƛåï˦ǃå Ɠ˹ɣ˯ ɂ̇Ƥ ā ɏïƓ˸ƶ˸ǃå ʕǄƶ˯ǃå)
 ˔ǃƓ˟ þ˦˸ǋ .ç̇ ǋƓǀǃå. çïƓ˸ƶǃå ƗǄ˱ǆ.çïƓ˸ƶǃå 

]9[ ) ƗƙƓ˲Ƭ ˥˴ơ2001 (ɔ˹ˬ˞˭ǁäĀ ƕɀ˗˞˷ǁä ˣ˹Ɠ ǏƴǄƑ˯ǁä ˢɀˤƾ˭ǁäĀ ǏƴǄƑ˯ǁä ˢ ǂƴ˭ǁä-ïå˗ǃå  Ɨ Ɂ̇ ƶǃå
æƓ˯ḧǄǃ- .ç̇ ǋƓǀǃå 

]10[ ) ˥˴ơ ˗˻˸˲ǃå ˗ˮƵ éïƓ˲ǃå2007çïƓ˸ƶǃå ǑƼ Ɨ ƞ˦ǃ˦ɜ ˴ǃå ƗƺǄǃå (- ˛ƽ˹ǃå ˤǄƵ ǑƼ ɆƤ˗˸ǃå
 ɏïƓ˸ƶ˸ǃåĲ ˙˵˹ǃåā èƓƪåï˗Ǆǃ èƓ˲ƽƮ ïåí-.ɖ˵ǆí 

http://www.bonah.org/author/mogib-amer/
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]11[  ) Ǒ˴˹˸ǃå Ʉƪ˦ǒ1998 (æ̆Ʒ öƑ˞ƾȸ ƕƾǂ˭˱ ǁ˶ä ǈƗƑɀʕ˭˲˶ȸ ɍîƑ˶ƴ˶ǁä sǂƴ˭ǁä çƑ˯ Ɨä̠˭ƨä-  
. ç̇ ǋƓǀǃå ÜƗƪ˗˹ǌǃå Ɨ ǄḪ .˙ǋðǙå ƗƶǆƓƞ 

]12[ ) Ü ˙˻˸ǈ ÜɆɜ ˀ Ɇ˻ƵƓ˸ƪã ā ÜÿåíƓƼ Ʉƪ˦ǒ1998 ( ˢ ǂƴ˭ǁä ƛǄä̠ Ɠ ˢɀˤƾ˭ǁ éíˤ˶ǆ ˢ ˶˴Ɨ
 ƕȿ̠ƴǁä çƑƴǄƑ˯ǁä Ǐƺ ɍîƑ˶ƴ˶ǁäĲ Ɨ Ɂ̇ ƶǃå èƓƶǆƓ˱ǃå íƓ˲ƙå ƗǄ˱ǆĲ í˗Ƶ34 . 

 

ƙ: ƕɀ˘˹ǂ˯ǆǕä ƲƜä̠ ˶ǁä Ƒ ǆƑ 
[1] Goldschmidt.G, Sebba.R (2001). Who Should Be a 

designer? Controlling Admission Into Schools of 

Architecture, Technion-israel institute of technology, faculty 

of architecture and town planning. National institute for 

testing and evolution. 

[2] Dare-Abel .O. A & others (2015) Pathways to Architectural 

Education and Practice Success in Nigeria. Department of 

Architecture, Covenant University, Ota, Nigeria. Journal of 

Education and Practice www.iiste.org. Vol.6, No.4 

[3] Wood. A, Samant.S , Sassi.P, Sharr.A (2003) Strategies for 

increasing student numbers in architectural design studioï

TBUH, Research paper, School of the built environment, 

university of Nottingham, UK. 

[4] Olweny. M (2017) Students' motivation for architecture 

education in Uganda- 

WelshSchoolofArchitecture,CardiffUniversity,UnitedKingd

om. Frontiers of Architectural Research 

http://www.keaipublishing.com/en/journals/frontiers-of-

architectural-research/ at www.sciencedirect .  

[5] Melissa Kirkpatrick (2019) Mental health& wellbeing for 

architecture students, architects benevolent society. 

https://www.Absent.org.uk/2. 

[6] http://portico.space/journal//mental-health-wellbeing-

while-studying-architecture 

[7] Cook, P ( 2002), Keeping the dream alive, Building Design, 

no. 1519, Feb. 8, p. 11. 
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˔˰ ǁä ˛˱ǂǄ:  
 ÷Ɠˠƿ ƴɂïƓùùùù˵ǆ ˘˻ƽ˹ƙ ǑƼ ƴɂïƓùùùù˵˸ǃå çïåíã èƓǀ ˮˠƙā èƓùùùùƪïƓ˸ǆ  ˤ ˻ǀƙ å Ǐǃã Ɨùùùƪåï˗ǃå ˕Ƽ˗ǋ

 ɏ̊Ḫ̇˸ǃå ˥˯ ǃ˻ð Ǐƽ˵˯ ǆ˴ ̇ɂ˦ɣƙā ƗǈƓƮ ÷ā̇˵ ǆ  ǏǄƵ ɖ˻ˮˠ˯ǃƓȺ  Ɨ˲˶ǃåḪ Ü Ɨ ƪåïí ƗǃƓ˲
 èƓ˹ǀƙā ɆƑƓùùùùùƪāā èƓǃà ǑƼ ɋ˦ Ǆ˲˸ǃå ï˦ɣ ǃ˯å ʕƹï ǊǈƋȺ Ɠǋ̠ǒ̠˲ƙ ˥ɜ˸Ȼ ƗǄɜùùùùù˵ǆ ǏǄƵ Ąå̊Ḫ̇ǆ
 ˗ƿ Ǌǈá Ǚã Ɨ ƑƓùùùùù˵ǈǙå ƴɂïƓùùùù˵˸ǃå ˘˻ƽ˹ƙ çïåíǗ ƗɂïƓùùùùù˵˯ùùùùƪǙå  ˔ƙƓɜ˸ǃåā  Ɨ ƑƓùùùùù˵ǈǗå èƓḪ̇ ùùùù˵ǃå
 ˗ƿā  ÜƗùùù˶ùùù˶˳˯˸ǃå èƓǌ˱ǃå ǉ˘ǋ ßåíáā Ɨ ˹ǌǆ ǑƼ èƓ ˮǄùùù˴ǃåā Ʉƶùùù˷ǃå ɉƓǀǈ ˞ƶȺ ˙ǌˢƙ

å˘ǋ ˔ơƓùùùù˶Ȼ  Ǒùùùùùƪ˗˹ǌǃå Ɋ ˠ˳˯Ǆǃ ɖ˻ƿ˗ǃå ˤǌƽǃå þ˗Ƶā ˤ Ǆùùùù˴ǃå ˙˻ƹ Ɋ ˠ˳˯ǃå ǑƼ Ʉƶùùùù˷ǃå
.Ǒƪ˗˹ǌǃå ÷ā˙˵˸ǃå ǑƼ ˤɜ˲˯ǃå èƓǈ˦ɜǆ ǏǄƵ ç̇ ˠ ˴ǃå ÿå˗ǀƼ Ǐǃã ɏí˓ǒ Ɠ˸ǆ 

 üï˗ƙ Ǚ ýƓ˰˸ǃå ÷ā˙ùùùùùùù˵˸ǃå çïåíã ÿã  :Ɠǌ˸ǋá ƝƑƓ˯˹ǃå ˥ǆ ƗƵ˦˸˱ǆ Ǐǃã Ɨùùùùùùùƪåï˗ǃå ˕ùùùùùùù˶ǄƤā
 ā˙ùùùùùùùù˵˸ǃå Ɋ ˠ˳ƙā çïåíã ǑƼ Ɨ ùùùùùùùùƪ˗˹ǌǃå ˔˻ǃƓùùùùùùùùƪǕå ɖ˻ˮˠƙ Ɨ ˸ǋá ß˦ ùùùùùùùùƪ Ǐǃã Ɏíá Ɠ˸ǆ èƓƵ

 Ɨ ùùùùùƪ˗˹ǌǃå çïåíǗå ˔˻ǃƓùùùùùƪá ɖ˻ˮˠƙ ÿáā ÜǑ˹ǆ̊ ǃå íï˦˸ǃå Ɠǌ˸ǋá ˥ǆā ÷ā˙ùùùùù˵˸ǃå íïå˦ǆ Ɋ ˠ˳ƙ
 Ǐǃã ǊǄ˻Ǆǀƙ ʕƙ ̠ƿ ÷ā̇˵ ǃ˸å ˥ǆð ÿá ĄƓ˲ùưåā èƓȺ ɏ̆ǃåā ÷ā̇ù˵˸ǃå ˥ǆð Ɇ˻Ǆǀƙ Ǐǃã ɏí˓ǒ18 

 ˥ǆ ĄǙ̠ƕ Ąå̇ǌùùùùƬ22 Ƶ ƗȺƓƿ̇ǃå Ǐǃã Ɨùùùùùƪ̠ǌ˹ǃå çïåíǗå ̝ ǃ˻Ɠùùùùƪá ɖ˻ˮ ƙɣ ɏí˓ǒ Ɠ˸Ḫ Ü.Ąå̇ǌùùùùƬǄ Ǐ
 ɏí˓ǒ Ɨ ùùƪ˗˹ǌǃå çïåíǗå ˔˻ǃƓùùƪá þå˗˳˯ùùƪå ÿáā ÜƗ ùù˴˯ɜ˸ǃå Ɨ˸ ʿǃå æ˦ǄùùƪƋḪ ÷ā˙ùù˵˸ǃå ˃ ǃƓḧƙ

.Ü÷ā̇˵ ǃ˸å çí˦ƞā ƗƽǄḧ˯ǃå ̇ƛƋ˯ƙ ÿá ÿāí ÷ā̇˵ ǃ˸å ðƓ˱ǈã ˥ǆð ̇˻˶ǀƙ Ǐǃã 
:ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä  Üè̇ ˻ƕ æ˦Ǆƪá ÜǑƑƓ˵ǈǗå ÷ā˙˵˸ǃå ÜƗ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå ÜƗ ƪ˗˹ǌǃå çïåíǗå
.ë̇ ˳ǃå ïƓ˴˸ǃå æ˦Ǆƪá. 
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1- ƕǄ˕ƾǄ 
 èåï˦ˠƙ ƴǆ ɖƼå˦˯ǃåā ƗǄǆƓ˵ǃå Ɨ ˸˹˯ǃå èƓ Ǆˠ˯ǆ ɖ˻ǀ˲˯ǃ Ɨ ǈƓ˴ǈǗå èƓƞƓ ˯ơǙå ǑǆƓ˹ƙ Ɇˡ ǑƼ
 ǑˮǄ˻ǃ èåßƓ˵ǈǙå ƗƵƓ˹Ʈ ýƓ˱ǆ ǑƼ ƴƪ˦˯ǃå ǑƼ íƓȻíðǚǃ êƓ ˯ơǙå ǏǆƓ˹ƙ Ɨ˰ǒ˗˲ǃå Ɠ ƞ˦ǃ˦˹ḧ˯ǃå
 ǑǈƓ ǆā ñïå˗ǆā Ɨ ǆ˦ɜơ èƓ ʽ˵˯˴ǆ ßƓ˵ǈã Ɇ˰ǆ Ɨ ǆƓ˹˯˸ǃå èƓƞƓ ˯ơǙå ǉ˘ǋ èƓ Ǆˠ˯ǆ ˞ƶȺ

ƗɂïƓ˱ƙ  çïåíã ǏǄƵ úå̇ Ƭǘǃ Ɨ ˸ƪï ˔ƙƓɜǆā èƓ˭˻ǋ í˦ƞā Ǌƶǆ ˔Ǆˠƙ Ɠ˸ǆ ÜƓǋ̇ ˻ƹā Ɨ ʸƓ˹Ʈā
 í˗˲˸ǃå ˕ƿ˦ǃå ǑƼ Ɠǋ˘˻ƽ˹ƙ ˥ɜ˸ ǃ Ɠǌư̇ ˯ƶƙ Ǒ˯ǃå Ɨ ˹ƽǃå èǚɜ˵˸ǃå Ɇơā èƉ˵˹˸ǃå ǉ˘ǋ ˘˻ƽ˹ƙā

.ƗɁ˦Ǆˠ˸ǃå çí˦˱ǃƓɁā 
  ˘˻ƽ˹ƙ çïåíǗ ˔ƙƓɜ˸ǃåā èƓ˭˻ǌǃå ǉ˘ǋ èƓ ˹ǀƙā ɆƑƓƪāā èƓ ǃà ǑƼ ɋ˦˲Ǆ˸ǃå ï˦ˠ˯ǃå ˤƹïā

˵˸ǃå Ɨ ˹ǌǆ ǑƼ èƓ ƕƓ˱ȻǗåā èƓ ˮǄ˴ǃåā Ʉƶ˷ǃå ɉƓǀǈ ˞ƶȺ ˙ǌˢƙ ˗ƿ Ǌǈá Ǚã Ɨ ƑƓ˵ǈǙå ƴɂïƓ
]Ɨ ƑƓ˵ǈǙå ƴɂïƓ˵˸ǃå  ˘˻ƽ˹ƙ çïåíã ç̇ ƬƓ ˸Ⱥ ɄǄḧƙ Ǒ˯ǃå Ɨ˶˶˳˯˸ǃå èƓǌ˱ǃå ǉ˘ǋ ßåíáā1..[ 

ñïƓ˸ƙ ƗƵ˦˸˱ǆ èåßƓ˵ǈǙå ƗƵƓ˹Ʈ ˥ǆ ÜƗ ƪ˗˹ǌǃå ƴɂïƓ˵˸ǃå çïåíã ˔˻ǃƓƪá ˥ǆ Ɠǌ˹˸ư 
 Ǒɜ ˵ǃå Ɇ˻Ǆ˲˯ǃå  æ˦ǄƪáNetwork Analysis Technique (NTT) ˕ǈƓƞ æ˦Ǆƪáā Ü

Ghant Chart Technique (GT) ƴɂïƓ˵˸ǃå Ɨƶƞå̇ ǆā ˤ ˻ǀƙ æ˦Ǆƪáā ÜProject 
Evaluation & Review Technique (PERT) ê̇ ˲ǃå ïƓ˴˸ǃå æ˦Ǆƪáā ÜCritical 

Path Method (CPM)   Ɨƪ˗˹ǋ æ˦ǄƪáāValue Engineering (VE) æ˦Ǆƪáā Ü
˴˯ɜ˸ǃå Ɨ˸ ʿǃå ƗEarned Value Method (EVM)   ˃ ǃƓḧƙ Ɋ ưā Ɋ ˠ˳ƙā çïåíã ǑƼ
Ü÷ā˙˵˸ǃå ǑǃƓ˯ǃƓɁā ÿƎƼ ÷ā˙˵˸ǃå êƓ˯˲Ȼ Ǐǃã Ɨˠ˵ǈá þƓǌǆā ƗƵ˦˹˯ǆ çí˗ƶ˯ǆā ̠ƿ Ɇ˶ƙ  Ǐǃã

Ɠǌ˷ƶȺ ÜþƓǌ˸ǃå úǙà ˥ɜ˸Ȼ ǉĈßåíá  Ąåí̇ƽ˹ǆ ˙ƤǓåā ˗˸˯ƶȻ ǉĈßåíá ǏǄƵ ǉ̇ ˻ƹ ˥ǆ ÜƗˠ˵ǈǕå 
Ɨ Ǆ˸Ƶ êƓ˯˲ƙā ˘˻ƽ˹˯ǃå Ǐǃã ƗƵ˦˸˱ǆ  ˥ǆÜ íïå˦˸ǃåā ˙ˢ˹ǃƓɁā ƗȻíā˗˲˸ǃ ˣǄƙ íïå˦˸ǃå Ɠǆā 

Ǌ Ǆˠ˯ƙ ˥ǆ ƗƽǄḧ˯Ǆǃ ɖ˻ƿí æƓ˴ơ Ü˕ƿ˦ǃåā ˔ˮ˴Ɂā í˦ƞā ƗƮƓ˳ǃå í˦˻ǀǃå þå˗˳˯ƪǚǃ ˔Ǆˠ˯ǒ 
˙ǆǕå þå˗˳˯ƪå ƗƮƓƤā Ɨ ˸Ǆƶǃå ˔˻ǃƓƪǕå ˔˻ǃƓƪá é˦˲Ⱥ ÜèƓ Ǆ˸ƶǃå ǑƼ íïå˦˸ǃå ˝ ˶˳ƙ 
çíƓƵɀā Ɠǌ˶ ˶˳ƙ Ɇ˰ǆǕå þå˗˳˯ƪǙå ÿƓ˸˷ǃ ˥˻˴˲ƙā èƓ Ǆ˸Ƶ ßåíǕå Ɇ˻Ǆǀ˯ƕ ˕ƿā ˘˻ƽ˹ƙ 

ǑǃƓ˯ǃƓɁā ÷ā˙˵˸ǃå ]ƗƽǄḧ˯ǃå2.[ 
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2- ƕƾȸƑ˲ǁä çƑƨäî˕ǁä 
 ÜʕǈƓƞ) Ɏ̇ƞá2011 ÿƓɜƪǙå ÷Ɠˠƿ ǑƼ ƴɂïƓ˵˸ǃå çïåíã èƓƪïƓ˸ǆ Ɇ˻Ǆ˲˯ǃ Ɨƪåïí (

]ɖƼå̇ ˸ǃåā4 ƗǆƓƶǃå èåïåíǗå Ɠǌƶ ˯ƙ Ǒ˯ǃå ƴɂïƓ˵˸ǃå çïåíã èƓǀ ˮˠƙā èƓƪïƓ˸ǆ ˤ ˻ǀƙ ú˗ǌƕ .[
 ˤƛ ˥ǆā Ü˥˻ˠ˴ǄƼ ǑƼ þƓƶǃå ÷Ɠˠǀǃå ǑƼƴɂïƓ˵˸ǃå çïåíã ǑƼ ƗǃƓƶƼ èåāíáā èƓ ˹ǀƙ úƓ˵ḧ˯ƪå 

 ˤ ˸˶ƙ ˤƙ ˖˻ơ ÝǑǄ˻Ǆ˲˯ǃå ǑƽƮ˦ǃå Ɲǌ˹˸ǃå Ɨƪåï˗ǃå ˕ǆ˗˳˯ƪåā .ÜþƓƶǃå ÷Ɠˠǀǃå ˥˸ư
) ßåïá ßƓ˶ǀ˯ƪǙ ÿƓ ˮ˯ƪå ƴɂð˦ƙā35 Ɨƪåï̠ǃå ƝƑƓ˯ǈ è̇ǌláā .þƓƶǃå ÷ƓɣǀǃƓȺ ÷ā̇˵ Ǆ˸ǃ Ąå̇ǒ̠ǆ (

Ɠˠǀǃå ǑƼ ƴɂïƓ˵˸ǃå çïåíã èƓƪïƓ˸ǆ ǑƼ çßƓƽḪ þ˗Ƶ üƓ˹ǋ ÿá ƗǈïƓǀǆ ˥˻ˠ˴ǄƼ ǑƼ þƓƶǃå ÷
 ñāï˗ǃå ˤ ˸ƶƙ þ˗Ƶā èƓǆ˦Ǆƶ˸Ǆǃ Ɨ ˴ɜƶǃå ƗȻ˘ƺ˯ǃå ǑƼ ˝ǀǈ üƓ˹ǋā ÜƗ ˸ǃƓƶǃå èƓƪïƓ˸˸ǃå

.÷ā̇˵ ǃ˸å ëƓ˱ǈ Ɏ˦˯˴ǆ ôƓƽ˳ǈå Ǐǃã Ɏíá Ɠ˸ǆ ƗǀȺƓ˴ǃå ƴɂïƓ˵˸ǃå ˥ǆ çíƓƽ˯˴ ǃ˸å 
 ˕ǆƓƿā Üɏ˗˻ˮƶǃå) Ɨ˰ơƓ ǃå2009 Ɨƪåï˗ƕ (Ɨ ˱ ƙå̇ ˯ƪǙå Ɇǆå˦ƶǃå ˙ƛá  ˤɂ˦ǀƙ Ɨ ǄƵƓƼ ˥˻˴˲ƙ ǑƼ

]ƴɂïƓ˵˸Ǆǃ ɏïåíǗå ßåíǕå5 ˥ǆ Ɨƪåï̠ǃå ú̠ǋ ɖ˻ǀ˲˯ǃ ĄƓǄ˻Ǆ˲ƙ ĄƓ̔Ʈā ĄƓ˱ǌ˹ǆ ̞ǆ̠˳ ƪ˯åā .[
) ßåïá ßƓ˶ǀ˯ƪå ýǚƤ30 .(÷ā̇˵ Ǆ˸ǃ ƗȻ̆˻ƽ˹˯ǃå çïåíǗåā ƓǄƶǃå çïåíǗå) ˥ɂ˻˴˯˦ ǃ˸å ǏǄƵ Ąåí̇Ƽ (

 ßåíǕå ˤɂ˦ǀƙ Ɨ ǄƵƓƼ ˥˻˴˲ƙ ǑƼ Ɨ ˱ ƙå̇ ˯ƪǙå Ɇǆå˦ƶǄǃ ǑƕƓ˱Ȼã ˙ƛá í˦ƞā Ǐǃã Ɨƪåï˗ǃå ˕˶ǄƤā
Ǘå ÜƗ˱ ƙå̇˯ƪǙå Ɇǆå˦ƶǃƓȺ åĄ̇ƛƋƙ èå̇˻ƺ˯˸ǃå ̇ǂ˰á ̞ǈƓḪ Ǒ˴ƼƓ˹˯ǃå Ʉƿ˦˸ǃå ̇ǒ˻Ɠƶǆ ÿáā Üɏïåí

 çƓ ơ çïāí Ɇơå̇ ǆ ɄǄ˯˳ǆ ǑƼ Ɨ ǄƵƓƽȺ ƗƼ˗ǌ˯˴˸ǃå èƓ˭ƽǃå ƗḪïƓ˵ǆ ǏǄƵ ÷ā˙˵˸ǃå çïåíã Ɇ˸ƶƙā
 Ɠǌ˴ƽǈ èƓƞ̇ ˳˸ǃå ǏǄƵ ý˦˶˲Ǆǃ ƗǄǒ˗ƕ ɆƑƓƪā þå˗˳˯ƪƓȺ ÷ā˙˵˸ǃå çïåíã ˤ˯ǌƙā Ü÷ā˙˵˸ǃå

ƙā ÜɆƿá ˃ ǃƓḧ˯ƕ Ɨ˸ ʾ ˤ ˢƶƙ ǑƼ (èǚƤ˗˸ǃå) íïå˦˸ǃå þå˗˳˯ƪå ǏǄƵ ÷ā˙˵˸ǃå çïåíã Ɇ˸ƶ
 ý˦Ǆơ íƓ˱ȻǗ ˥ɂ̇ˮ˻Ḫ ƓĄǈāƓƶƙā ƓĄǆƓ˸˯ǋå ÷ā̇˵ ǃ˸å çïåíã ̇ǌsƙā Ü(ƗƼƓ˷ ǃ˸å Ɨ˸ ǃʿå) èƓƞ̇˳ ǃ˸å
 Ɨ˸ǌǆ ˥˸ư ˥ǆ ˥ḧƙ ˤǃ ÿɀā Ǐ˯ơ ƗƼ˗ǌ˯˴˸ǃå èƓƵƓˠǀǃå ǑƼ ƓȻƓ˷ǀǃåā ɆǂƓ˵˸Ǆǃ Ɨ˲ ˲Ʈ

.Ɠǌ˻ǄƵ ˗ƿƓƶ˯˸ǃåā ƗɁ˦˯ɜ˸ǃå ÷ā˙˵˸ǃå 
ǑƼā  ÜÿƓ˸Ǆƪ) Ɠǋ̠Ƶá Ɏ̇Ƥá Ɨƪåïí2005 ˔˹˱˯ǃ ê̇ ˲ǃå ïƓ˴ǃå Ɨǀɂ̇ ˟ ɖ˻ˮˠƙ" :ÿå˦˹ƶȺ (

"Ɨ ƑƓ˵ǈǗå ƴɂïƓ˵˸ǃå ǑƼ ˙˻ƤƋ˯ǃå ƗǄɜ˵ǆ]6 ýǚƤ ˥ǆ ÷ā˙˵˸ǃå çïåíã þƓˢǈ ˙ɂ˦ˠƙ Ǐǃã ˕Ƽ˗ǋ [
 ƴɂïƓ˵˸ǃå ǑƼ Ǒ˹ǆ̊ ǃå ˙˻ƤƋ˯ǃå ˔˹˱˯ǃ ƗƼƓ˷˸ǃå Ɨ˸ ʿǃå Ɨ ˹ǀƙā ê̇ ˲ǃå ïƓ˴˸ǃå Ɨǀɂ̇ ˟ ɖ˻ˮˠƙ

 ï˗ǃå è˗˸˯Ƶå .Ɨ ƑƓ˵ǈǗå ˥ǆ ƓǌƙƓǈƓ ƕ ƴ˸ƞ ǑƼ ǑƵǚˠ˯ƪǙå æ˦ǄƪǕå ǏǄƵ Ɠǌ˱ǌ˹ǆ ǑƼ Ɨƪå
 íå̇ Ƽá ǏǄƵ ˕Ƶðā ƗǈƓ ˯ƪå  ˤ ˸˶ƙ ýǚƤ0)  Ɠǌǆå˦ƿ Ɨƪåï˗ǃå Ɨ˹˻Ƶ204 Ąå̇ǒ̠ǆā ĄƓƪ̠ǌ˹ǆ (
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 Ɨƿǚƶǃå èåî Ɨ ˸Ǆƶǃå éƓ˲ȺǕå ǑƼ çï˗ǈ í˦ƞā Ɨƪåï˗ǃå ƝƑƓ˯ǈ è̇ ǌˡáā . Ɨ ƑƓ˵ǈǙå èƓƵā˙˵˸Ǆǃ
ɂïƓ˵˸Ǆǃ Ɨ ˹ǆ̊ ǃå ç̇ ˯ƽǃå Ɨ ʾå̇ ǆā çïåíƎȺåíã èƓ ˹ǀƙ þå˗˳˯ƪå ǑƼ ï˦˶ƿ üƓ˹ǋā ÜƗ ƑƓ˵ǈǗå ƴ çï

 ïƓ˴˸ǃå æ˦Ǆƪá þå˗˳˯ƪå þ˗Ƶ ˔ˮƪ ÿáā ÜƓ ˮ˻ǃ ǑƼ ê̇ ˲ǃå ïƓ˴˸ǃå æ˦Ǆƪá Ɇ˰ǆ ƴɂïƓ˵˸ǃå
 ÜƴɂïƓ˵˸Ǆǃ Ɋ ˠ˳˯ǃå Ɠ Ǆ˸Ƶ ǑƼ Ɨ ˹ǀ˯ǃå ǉ˘ǋ þå˗˳˯ƪå ƴɂïƓ˵˸Ǆǃ Ɠ Ǆƶǃå çïåíǗå ˞Ƽï ˦ǋ ê̇ ˲ǃå

 Ɨ ˹ǀƙ þå˗˳˯ƪå ëƓ˱ǈ ÿáā(CPM) å Ɇˮƿ ˥ǆ Ɨǆ˗˳˯˴ǆ ˙˻ƹ Ɨ ƑƓ˵ǈǗå ƴɂïƓ˵˸Ǆǃ Ɠ Ǆƶǃå çïåíǗ
 .Ɠ ˮ˻ǃ ǑƼ. 

.) ÜǑƑƓɣǄǃ Ɏ̇Ƥá ƗǀȺƓƪ Ɨƪåïí ǑƼā2009" :ÿå˦˹ƶȺ Ü( ƴɂïƓ˵ǆ ǑƼ ɄǄḧǃå Ɋ ˠ˳ƙā çïåíã
˗˻˻˵˯ǃå]"7 ǉ˘ǋ ˕Ƽ˗ǋ .[ ˤɜ˲˸ǃå Ɋ ˠ˳˯ǃåā Ɨ˸ Ǆ˴ǃå çïåíǗå ÷Ɠ ƙå Ɨ ˸ǋá ðå̇ ƕã Ǐǃã Ɨƪåï˗ǃå

 Ɨ ʻȺ ˗˻˻˵˯ǃå ÷ā˙˵˸ǃ ǏǃāǕå Ɇơå̇ ˸ǃå ƗȻå˗ƕ ˥ǆ ƗƽǄḧǄǃƶǃå ˛ƪǕå ƴưā Ɨ˸ǌǆ Ɇ˻ǌ˴ƙ Ɨ ˸Ǆ
 ƴưā ˗˹Ƶ Ɠɂâ˙ǃå ë˦ ưā þ˗Ƶ ƝƑƓ˯˹ǃå ˕ƽ˵Ḫā .Ü÷ā˙˵˸ǃå ƗƽǄḪ Ɋ ưā ƗƶȺƓ˯˸ǃ Ɨ˲ ˲˶ǃå
 èƓǆ˦Ǆƶ˸ǃåā èƓǈƓ ˮǃå ˝ǀǈā ÜƗɁ˦Ǆˠ˸ǃå Ɨ ˸ǋǕå Ɋ ˠ˳˯ǃå ßǚǒã þ˗Ƶā ÜɊˠ˳ǃåā Ɨ˱ǆ̇ ˮǃå
ƶưā ÜɊ ˠ˳˯ǃåā Ɨ˱ǆ̇ ˮǃƓȺ óƓ˳ǃå ïíƓḧǄǃ ßåíǕå çßƓƽḪ ǑƼ Ʉƶưā ÜƗɁ˦Ǆˠ˸ǃå Ɨɂ˦ƽǄḧǃåɄ 

 þƓ˸˯ǋǙå þ˗Ƶ Ɠǌˮˮƪ Ɨ Ǆ˲˸ǃå èƓƵƓˠǀǃåā èƓ˴ƪ˓˸ǃå ɄǄ˯˳˸ǃ Ɋ ˠ˳˯ǃå ýƓ˱ǆ ǑƼ Ơưåā
 íƓ˸˯ƵǙåā ÜƴɂïƓ˵˸ǃå ǑƼ Ɨ˱ǆ̇ ˮǃåā Ɋ ˠ˳˯ǃå Ɨ Ǆ˸ƶǃ Ɨƛǚ˰ǃå èƓɂ˦˯˴˸Ǆǃ Ɇ˰ǆǕå þå˗˳˯ƪǙƓȺ
 èǙƓ˱ǆ ýƓ˸ǋɀā ɊǀƼ ˕ƿ˦ǃå ǏǄƵ ˚˻Ḫ̇ ˯ǃåā ÜǑ˹˻ƙā˙ǃå Ɋ ˠ˳˯ǃå ÷å˦ǈá ˥ǆ ˗ơåā ÷˦ ǈ ǏǄƵ

 Ɇ˰ǆ ÜɎ̇ƤǕå Ɋɣ ˳˯ǃå Ɨƪåïí Ɠǆá .Ɨ ʸ˦˹ǃå ˥˴˲ƙā Ɨ˸ ʿǃå Ɨƪ˗˹ǋā ɆƑå˗ˮǃå þå˗˳˯ƪå
]ɏ̇Ƒå̊˱ǃå8) [2008þå˗˳˯ƪå ˕ǃāƓ˹ƙ ( ˔˻ǃƓƪá Ɨǃā˗ƞ Ü÷ā˙˵˸ǃå è̇ ˻ƕ ïƓ˴˸ǃåā ê̇ ˲ǃå ǑƼ 
ƗǄưƓƽ˸ǃå ˥˻ƕ ƗƽǄḧ˯ǃåā ˕ƿ˦ǃå ðƓ˱ǈǗ  Ɨ ˸ǋá ðå̇ ƕã Ǐǃã Ǌ˯ƪåïí ˕Ƽ˗ǋ ˖˻ơ .ƴɂïƓ˵˸ǃå
þå˗˳˯ƪå ˔˻ǃƓƪǕå Ɨ ˸Ǆƶǃå ƗƮƓƤā Ɨ˰ǒ˗˲ǃå ˔˻ǃƓƪá é˦˲Ⱥ ÜèƓ Ǆ˸ƶǃå ǑƼ íïå˦˸ǃå ˝ ˶˳ƙ 
çíƓƵɀā Ɠǌ˶ ˶˳ƙ ÿƓ˸˷ǃ þå˗˳˯ƪǙå Ɇ˰ǆǕå ˥˻˴˲ƙā èƓ Ǆ˸Ƶ ßåíǕå Ɇ˻Ǆǀ˯ƕ ˕ƿā ˘˻ƽ˹ƙ 

Ơưå˦ǃå ïƓǀ˯ƼǙå ƝƑƓ˯˹ǃå ˕˹˻Ɂā .ƗƽǄḧ˯ǃå ǑǃƓ˯ǃƓɁā ÷ā˙˵˸ǃå Ǐǃã þå˗˳˯ƪå ˔˻ǃƓƪá é˦˲Ɂā 
ÿɀā ÜƗƽǄḧ˯ǃåā ˕ƿ˦ǃå Ɇ˻Ǆǀƙ ú˗ǌƕ íïå˦˸ǃå ˝ ˶˳ƙ ǑƼ èƓ Ǆ˸ƶǃå Ɨ Ǆ˸Ƶ ˳˯ǃåɊ ˠ íå˗Ƶɀā 

Ɨǃā˗˱ǃå ˔Ǆˠ˯ƙ ƗƼ̇ ƶ˸ǃå ǑƼ Ɨ ʽ ǂ þå˗˳˯ƪå ˔˻ǃƓƪǕå Ɨ ˸Ǆƶǃå  ÿáā ÜèƓ Ǆ˸ƶǃå é˦˲Ⱥ Ɠǌ˹ǆā
˗ǒ˗˲ƙ èƓ ǃā˓˴ǆ ˘˻ƽ˹˯ǃå Ɇɜ˵Ⱥ þ˗Ƶ ÿáā Ü÷ā˙˵˸ǃå çïåíã Ɨ ǄƵƓƼ ǏǄƵ ˛ɜƶ˹ǒ Ơưåā  ÷Ɠ ƙå 
æ˦Ǆƪá þƓˢǈ ˙ɂïƓǀƙ þ˗ǀƙ ɏ˘ǃåā ðƓ˱ǈǙå ˥ɜ˸Ȼ ˥ǆ ǊǃǚƤ ˙˻ƤƋ˯ǃå úƓ˵˯ǂå ú̇ ƶ˯ǃåā ǏǄƵ 
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ǊȺƓ ƪá Ɇɜ˵Ⱥ Ǒ˯ǃåā Ɋ ˠ˳˯ǃå èƓ Ǆ˸Ƶ Ʉƶư üƓ˹ǋā Ü˙ɜ ǆ èíá Ɠǋïā˗ƕ Ǐǃã Ɇ˵ƽǃå ǑƼ 
ðƓ˱ǈã ÷ā˙˵˸ǃå ǑƼ ˕ƿ˦ǃå .í˗˲˸ǃå 

 þá ǑǄ˲˸ǃå Ɏ˦˯˴˸ǃå ǏǄƵ ßå˦ƪ ƗƑƓ˵ǈǗå ƴɂïƓ˵˸ǃå ̝Ǆƹá ÿá ƗǀȺƓ˴ǃå èƓƪåï̠ǃå èïƓƬá ̠ƿā
˗ǃå ɄǄ˯˳ƙā .Ɇǆå˦ƶǃå ˥ǆ ˗ǒ˗ƶǃå ˥Ƶ ƝƙƓǈ å˘ǋā ƗƽǄḧ˯ǃå íƓȻíðå ç̇ ǋƓˡ ǑǈƓƶƙ Ǒ˸ǃƓƶǃå ï Ɨƪå

 Ɨ ƪ˗˹ǌǃå çïåíǗå ˔˻ǃƓƪá ɖ˻ˮˠƙ ˙ƛá ǏǄƵ Ɠǋ̊ ˻Ḫ̇ ƙ ˖˻ơ ˥ǆ ƗǀȺƓ˴ǃå èƓƪåï˗ǃå ˥Ƶ Ɨ ǃƓ˲ǃå
 èå̇ ˮƤ ˥ǆ çíƓƽ˯ƪǙåā Ɠǌƶƿåā ǏǄƵ ú˦ƿ˦ǃå ýǚƤ ˥ǆ ÜƗ˲˶ǃå ÷Ɠˠƿ èƓƵā˙˵ǆ ˘˻ƽ˹ƙ ǑƼ

.Ǒƪ̠ǌ˹ǃå ̝ ǃ˻ƓƪǕå ǉ̆ǋ ɖ˻ˮ ƙɣ ǑƼ Ɏ̇ƤǕå ̠˻˻˵˯ǃå èƓḪ̇Ƭā ýā̠ǃå æïƓ˱ƙā 
3-  îƑ˳˶ǁä æîäìâ çƑƾ ˬ˞ƗĀ çƑƨîƑ˶Ǆƕ ƏƑ˳ǆǗä ƲɀîƑ˳˶ǁä ˖˹ƻ˷Ɨ Ǐƺ Ʋɀ 

 Ɨǃā˗˱ǃå ˔˻ǃƓƪá Ɋ˴Ⱥáā þ˗ƿá ˥ǆ ˕ǈƓƞ Ɋˠ˳ǆ ˙ˮ˯ƶȻScheduling  Ɇ˻˸˲˯ǃåāLoading 
 ̞ǈƓƞ ɏ̇ǋ˹ Ɠǌǆ̠ƿ ̠ƿā .Ɨ˸Ǆƶǃå çƓ˲ǃå ǑƼ Ɨǆ̠˳ ˯˴˸ǃåĲ  Ɠǆā Ɨ ˸Ǆƶǃå ƗḪ̇ ˲ǃå íåāï ˗ơá

 .èƓ ʽ˵˯˴˸ǃåā ñïå˗˸ǃå Ɇ˰ǆ èƓǆ˗˳ǃå ˚ǂå̇ ǆ ǑƼā ƗƵƓ˹˶ǃå ǑƼ ÿǓå Ǐ˯ơ þ˗˳˯˴ƙ ˕ǃåð
 ˘˹ǆ Ɠǌǆå˗˳˯ƪå ÷ƓƬ Ǒ˯ǃå ƗȻ˗˻Ǆǀ˯ǃåā Ɨ ʽƮ˦ǃå Ɨ ƕƓƿ̇ ǃå ˔˻ǃƓƪǕå ˥ǆ ˕ǈƓƞ Ɋˠ˳ǆ ˗ƶɂā

 þƓƵ1900 ]9 .[  
 ā˙ˮ˯ƶɂ Ǒɜ ˵ǃå Ɇ˻Ǆ˲˯ǃå æ˦Ǆƪá Ɏ˗ơã Ɨ˰ǒ˗˲ǃå ˔˻ǃƓƪǕå  ĄƓˮ˴ ǈ ǑƼ çïåíã Ǒ˯ǃåā ÜƴɂïƓ˵˸ǃå 

è̇ ǌˡ èƓƞƓ˲ǃ Ɨ˱ ˯ǈ è̊ ˱Ƶ ˥Ƶ Ɠǌ˯˻ˮǄƙ Ɨǀɂ̇ ˠǃå Ǒ˯ǃå ÜƓǌ˯ǀ ƪ ˝˳ǈā ˙Ḫ˘ǃƓȺ Ɨǀɂ̇ ˟ 
 ˕ǈƓƞGHANTˣǃ˘ǃ . è̇ ǌˡ ǑƼ ƗȻƓǌǈ èƓ˹˻˴˸˳ǃå ƗƵ˦˸˱ǆ ˥ǆ ˔˻ǃƓƪá èƓɜ Ƭ 
ýƓ˸ƵǕå Ɠ˸ǌ˸ǋáā  ǑɁ˦ǄƪáCPM/PERTú˗ǌɂā Ü Ɇǂ ˥ǆ ˥˻Ɂ˦ǄƪǕå Ǐǃã ˤȻ˗ǀƙ ɆƤ˗ǆ 
ǑǈƓ ƕ Ɨǃā˗˱ǃ Ɋ ˠ˳ƙā ÜƴɂïƓ˵˸ǃå ˗ƵƓ˴Ȼ ÷ā˙˵˸ǃå ˙ǒ˗ǆ ǑƼ ï˦˶ƙ Ɨ˹ǆðǕå Ɨǆðǚǃå ˕ƿ˦ǃåā 
ƴƿ˦˯˸ǃå ƓǋðƓ˱ǈǗ ˗ǒ˗˲ƙā èƓƿǚƶǃå Ɨ ˹ƽǃå ÜƓǌ˹˻ƕ ˙ǒ˗ǀƙ ǑǃƓ˯ǃƓɁā ˕ƿ˦ǃå ƴƿ˦˯˸ǃå ßƓǌ˯ǈǚǃ ˥ǆ 

ˣǃ˘Ḫ Ü÷ā˙˵˸ǃå ÿƎƼ Ɇǂ Ɠ˸ǌ˹ǆ ˥ɜ˸Ȼ ˥ǆ ƗƶȺƓ˯ǆ þ˗ǀƙ ˘˻ƽ˹˯ǃå ǑƼ ú̇ ƶ˯Ǆǃ Ɨ˹ǆðǕå ǏǄƵ 
þ˗ǀƙ ßåíǕå Ʉ˵ḧǃåā ˥Ƶ èƓƼå̇ ˲ǈǙå îƓ˳ƙåā èåßå̇ ƞǗå Ɨǆðǚǃå ÿƓ˸˷ǃ ˥˴ơ ˙˻ƪ  .ßåíǕå
Ɠ˸ǂ ˗ƿā ˙ǌˡ æ˦Ǆƪá ˙Ƥà ˦ǋ  æ˦ǄƪáGERT˦ǋā Ü êî˦˸ǈ ý˗ƶǆ ˥ǆ ˥˻Ɂ˦ǄƪǕå  ˥˻ǀȺƓ˴ǃå

CPM/PERT]10.[ 
 Ɠǆá  æ˦Ǆƪá ïƓ˴˸ǃå   ê̇ ˲ǃåCritical Path Method (CPM)    þ˗˳˯ƪå  ˗ǀƼ þƓƵ 
1973 ˥ǆ Ɇˮƿ Ɨ˲Ǆ˴˸ǃå èå˦ǀǃå Ɨɂ̇ ˶˸ǃå ǑƼ ï˦ˮƵ çƓ˹ƿ ˛ɂ˦˴ǃå þ˗˳˯ƪåā ýāǕ ç̇ ǆ ǑƼ 
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ûå̇ ƶǃå  þƓƵ1975 ǑƼ þ ßƓ˹ƕ ̠ƪ  ā Ü˥ɂ̇ ˸ơ ˗ƶƙ  çåíá ê̇ ˲ǃå ïƓ˴˸ǃå Ɨǀɂ̇ ˟ Ɋ ˠ˳˯ǃ ˘˻ƽ˹ƙā 
Ɨ ʾå̇ ǆā èƓƵā˙˵˸ǃå Ɨ˸˳˷ǃå Üç˗ǀƶ˸ǃåā þå˗˳˯ƪƓȺ ɆǆƓƵ Ǒ˹ǆð ˗ơåā ɉƓ˵ǈ Ɇḧǃ þ˦ǀƙā ÜɊǀƼ 
ǏǄƵ ñƓƪá ˗ǒ˗˲ƙ ƗƵ˦˸˱ǆ Ɨˠ˵ǈǕå Ǒ˯ǃå ˔˱Ȼ ÿá Ǐˠƶƙ  ĄƓǆƓ˸˯ǋå  ĄƓƮƓƤ Ɋ ˠ˳˯ǃå ǑƼ 

Ü˘˻ƽ˹˯ǃåā ÿǕ ÷ā˙˵˸ǃå ýƓ˸ǂã ǑƼ ˕ƿā í˗˲ǆ ˃ ǃƓḧ˯Ɂā Üçí˗˲ǆ ˗˸˯ƶȻ Ǐǃã Ɨƞïí ç̇ ˻ˮǂ 
ǏǄƵ Ɨˠ˵ǈǕå Ɨƶƿå˦ǃå ǏǄƵ ïƓ˴˸ǃå ]ê̇ ˲ǃå11.[  ˦ǋ ê̇ ˲ǃå ïƓ˴˸ǃƓȺ ˗˶ǀɂā ý˦˟á ïƓ˴ǆ 
ýǚƤ āá ÜƗɜ ˵ǃå Ǌǈá ïƓ˴˸ǃå ɏ˘ǃå  û̇ƺ˯˴Ȼ Ǐ˶ƿá ˕ƿā ðƓ˱ǈǗ ÷ā˙˵˸ǃå ˥ǆ ƗȻå˗ˮǃå é˗ơ 
Ǐǃã é˗ơ  .ƗȻƓǌ˹ǃå 

  èƓƵā˙˵˸ǃå ˤ ˻ǀƙā Ɨƶƞå̇ ǆ æ˦Ǆƪá ú˗ǌɂā ÷ā˙˵ǆ Ɋ ˠ˳ƙ Ɠǌƕ ˤ˯ǒ Ɨǀɂ̇ ˟ ˤ ˸˶ƙ Ǐǃã
 ìāïƓ˶ǃå êƓ˯ǈãPolaris  ðƓ˱ǈã ˤ˯ǒ Ǐ˯ơ ˘˻ƽ˹˯ǃå ǏǄƵ ƗȺƓƿ̇ ǃå þƓɜơã ˥ǆ ˥ɜ˸Ȼ Ɇɜ˵Ⱥ

 æ˦Ǆƪá ÿá ɖ˻ˮˠ˯ǃå ƝƑƓ˯ǈ ˕˲ưāáā .í˗˲˸ǃå ǉ˗Ƶ˦ǆ ǑƼ ÷ā˙˵˸ǃåProject Evaluation 
and Review Technique (PERT)  ç̇ ˯Ƽ ˞ ʽ˳ƙ Ǐǃã Ɏíá ˗ƿ Ü÷ā˙˵˸ǃå å˘ǋ ǑƼ

 å̆ǋ ðƓ˱ǈã ʕƙā Ü(˥˻ǄǆƓḪ ˥ ǆ˻ƓƵ Ǒǃå˦˲Ⱥ) ˥ ƪ˻̠ǌ˹˸ǃå Ɨɣƪå˦ƕ ĄǚƮá çï̠ǀ˸ǃå ÷ā̇˵ ǃ˸å
.èå˦˹ƪ ˕ƪ ˦ǋ ǉðƓ˱ǈǗ ǑƑ˗ˮ˸ǃå ˙ǒ˗ǀ˯ǃå ÿƓḪ ÿá ˗ƶȺ èå˦˹ƪ ƗƶɁïá ǑƼ ÷ā˙˵˸ǃå  Ąå̇sǈā

 ǑƼ ˙˻ˮḧǃå ëƓ˱˹Ǆǃ Ɨ ǈ˗˸ǃå èƓƵā˙˵˸ǃå ˥ǆ ˙˻˰Ḫ ǑƼ Ǌ˯˻Ʈ ÷åî ˗ǀƼ Üæ˦ǄƪǕå å˘ǋ þå˗˳˯ƪå
 æ˦Ǆƪá ÿá Ǐ˯ơ Ɨɂ̇ ɜ˴ƶǃåāPERT  ˥˻ǃāƓǀ˸ǃå ƴ ˸ƞ Ɇˮƿ ˥ǆ þå˗˳˯ƪǙå ƴƑƓƬ Ơ Ʈá ˗ƿ

]Ɨɜɂ̇ǆǕå ÷ƓƼ̠ǃå çïåðā ƴǆ ÿ˦ǄǆƓƶ˯ǒ ˥ǒ̆ǃå12[. 
 Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå æ˦Ǆƪá þ˗˳˯˴ɂāEarned Value Method (EVM)   ˤ ˻ǀƙā ñƓ ʾ

 ßåíá ˗ǒ˗˲ƙ ú˗ǌƕ ÜǑǄƶƽǃå ˚˱˹˸ǃå ƴǆ Ǌǃ Ɋˠ˳˸ǃå Ɇ˸ƶǃå ˤ˱ơ ƗǈïƓǀ˸Ⱥ Ü˚˱˹˸ǃå ÷ā˙˵˸ǃå
 Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå èƓȺƓ˴ơ ÿá ˥ǆ ˤƹ̇ ǃå ǏǄƵā .Ơ ˲˶ǃå ïƓ˴˸ǃå ǏǄƵ ÷ā˙˵˸ǃå ÿƓḪ åîã Ɠ˸ ʼ
 ʕǌƼā ƗƕƓ˴ơ ƗǄ˸Ƶ ɆḪ ̨ƪá ƗƼ̇ƶǆ ʕǌ˸ǃå ˥ǆ ÿƎƼ Üæ˦ƪƓ˲ǃå þå̠˳ ƪ˯ƓȺ  ĄçíƓƵ Ɠǋâå̇ƞã ʕ˯ǒ

 .Ǌ ˹ƶƙ Ɠǆ 
˸ǃå Ɨ˸ ʿǃåā Ǒǋā Üçí̠˲ǆ Ɨ˹ǆð ç̇˯Ƽ ǑƼ ĄƓǄƶƼ ̊˱˹˸ǃå Ɇ˸ƶǄǃ Ɨɣˠ˳ ǃ˸å ƗƽǄḧǃå Ǒǋ Ɨ˴ ɜ˯

 ýǚƤ ˥ǆ Ɨɣˠ˳ ǃ˸å Ɨ˸ ǃʿå ʕ˱ ơ ̠ǒ̠˲ƙ ʕ˯ɂā ÜĄǚƶƼ ̊˱˹˸ǃå Ɇ˸ƶǄǃ ïƓ˹ǒ̠ǃå Ɨ˸ ǃʿ ñƓʿǆ
 ǉ̆ǋ ǏƵ̠ƙā Üçí̠˲ǆ Ɨ˹ǆð ç̇˯Ƽ ǑƼ ĄǚƶƼ Ɠǌ˹ǆ ßƓǌ˯ǈǙå ʕƙ Ǒ˯ǃå Ɨɣ ǈ˵Ǖå ƗƽǄḪ èå̇ǒ̠ǀƙ ƴ˸ƞ

 Ɨǈðå˦ǆ ýā˗˱Ⱥ Ɠ˷Ȼá ƗƽǄḧǃå ç̊ ˱˹˸ǃå ýƓ˸ƵǕåBudgeted Cost of Work 
Performed(BCWP) ]9.[ 
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3- ƕ˳ƽƑ˷˶ǁäĀ ƛƏƑ˭˷ǁä 
1. ƕ ƨäî˕ǁä ƕǁƑ˰ǁä 

) Ǒǃå˦ơ Ɨ ˮɂ̇ ǀ˯ǃå Ɨ Ǆḧǃå Ǌ˯ơƓ˴ǆā Ü˥˯˻ǃð Ɨ˹ǒ˗ǆ ûƓˠǈ ɆƤåí Ǐƽ˵˯˴˸ǃå ƴǀȻ12,000 ˙˯ǆ (
) Ɨɂ̇ ɂ̇ ˴ǃå Ǌ˯ƶƪ ƸǄˮƙ ɏ˘ǃå Ɨ ǆ˗˳ǃå ɖƼå̇ ˸ǃå ˥ǆ Ʉ˹˶ǆā ÜƴɁ̇ ǆ480 ƴ˷˳ɂā Ü˙ɂ̇ ƪ (

 Ǐǃã ÿǙå) ˥ǆ ˙˰ǂá ˘˹ǆ ƗǈƓ ˶ǃå15 ˗ƶȺ Ɨɂ̇ ɂ̇ ˴ǃå Ǌ˯ƶƪ Ɇ˶ƙ ÿá ƴƿ˦˯˸ǃåā Üèå˦˹ƪ (
) ƗǈƓ ˶ǃå ýƓ˸˯ǂå720 ÜƗɂ̇˻˻ ƙ˴ā ç̠ƵƓ˴ǆ Ɨˮ ā˟ Ɨˮ  ˟þƓ˴ƿá ç̠Ƶ ǏǄƵ Ɏ˦˯˲Ȼ Ɠ˸Ḫ ÜĄå̇ɂ̇ƪ (

 þƓƵ Ǐ˯ơ Ǐƽ˵˯˴˸ǃƓȺ ɆǆƓƶǃå Ǒƽ ˡ˦ǃå ïíƓḧǃå í˗Ƶā2016 ) Ǒǃå˦ơ ƸǄƕ1700 ĄƓƽl˦ǆ (
) í˗Ƶ ǊȺ ˗ƞ˦ɂā ÜèƓ˶˶˳˯ǃå ƴ ˸˱Ⱥ13ǆ ()ā Ɇ˸ƶǃå ̇˻˻˴˯ǃ ĄƓ˯ɜ8 Ɠǌƕ çïåíã Ɇḧǃ èåïåíã (
Ǐƽ˵˯˴˸ǃƓȺ Ɇ˸ƶǃå ˙˻˻˴˯ǃ þƓ˴ƿá ç˗Ƶ .]14.[ 

) ˤƿï ǑǃƓ˯ǃå ýā˗˱ǃåā1 ˥˯˻ǃð Ǐƽ˵˯˴ǆ ˙ɂ˦ˠƙā ƗǈƓ Ʈ ÷ā˙˵ǆ ˗ǀƵ ˥Ƶ èƓǆ˦Ǆƶǆ þ˗ǀȻ (
 Ɠ˸ƪ) ƗḪ̇Ƭ ƴǆ ƗḪ̇Ƭ ƴǆ ÿāƓƶ˯ǃƓȺ ƗɂïåíǗå ̊ǂå̇˸ǃå ßƓ˵ǈǗ ƗǆƓƶǃå ƗḪ̇˵ǃå ̆˻ƽ˹˯ƕ ɏ̊Ḫ̇˸ǃå

ƶǃå èǙāƓǀ˸Ǆǃ.(ƗǆƓ 
 üĀ˕Ɯ1 öĀ˗˳Ǆ ˕ƾƳ : Ǎƻ˳˭˲Ǆ ˗ɀˤ˞ƗĀ ƕǆƑ Ƭ ˣ˭˹ǁï ̆ Ḩ˗˶ǁä ɍ 

ç þƑ ˬǁä ˕ƾƴǁä çƑǆƑ Ɠ 
 ˗ǀƶǃå ˤƿï )106/2007( 
 ˗ǀƶǃå Ɨ˸ ʾ 29,989,019,000 Ǒˮ˻ǃ ïƓ˹ǒí 
 ˗ǀƶǃå ç˗ǆ Ɨ ǄƮǕå 22 å̇ ǌƬ 
 ýāǕå ˗ǀƶǃå ˗ǒ˗˸ƙ ç˗ǆ 8 ï˦ǌƬ 
 ǑǈƓ˰ǃå ˗ǀƶǃå ˗ǒ˗˸ƙ ç˗ǆ 9 ā ï˦ǌƬ15  ĄƓǆ˦ǒ 
  ˗ǒ˗˸ƙ ç˗ǆ˖ǃƓ˰ǃå ˗ǀƶǃå 5 ā ï˦ǌƬ15  ĄƓǆ˦ǒ 
 ƴƿ˦˸ǃå þǚ˯ƪå ƣɂïƓƙ 17/7/2007þ 
 Ɇ˸ƶǃƓȺ ß˗ˮǃå ƣɂïƓƙ 17/7/2007 þ 
 ï˙ǀ˸ǃå ßƓǌ˯ǈǙå ƣɂïƓƙ 17/05/2009 þ 
 ÷ā˙˵˸Ǆǃ Ɨ Ǆḧǃå ðƓ˱ǈǙå Ɨ ˴ǈ 80.50% 

) ˤƿï ýā˗˱ǃåā2 Ǐǃã Ɨ˸˴ ǀǆ ̠ǀƶǄǃ ĄƓǀƼā ƓǌƽǃƓḧƙā Ɨ˹ǆ̊ǃå ç̠˸ǃåā ÷ā̇˵ ǃ˸å Ɨɣ ǈ˵á Ơư˦ǒ (
)21.÷ā˙˵˸ǃå ýƓ˸ǂǗ ɉƓ˵ǈ ( 
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 üĀ˕Ɯ2 :Ɠǌƽ ǃƓḧƙā Ɨ ˹ǆ̊ ǃå ç˗˸ǃåā ÷ā˙˵˸ǃå Ɨˠ˵ǈá 

è  í˦ǂ
ɉƓ˵˹ǃå ɉƓ˵˹ǃå ɄƮā 

 ˥ǆð 
 (÷˦ ˮƪá)
 ɉƓ˵˹ǃå
(÷˦ ˮƪá) 

ý.í ƗƽǄḧ˯ǃå 

1 A  ƴƿ˦ǆ íå˗Ƶåā ˚˻ǌ˱ƙ
÷ā˙˵˸ǃå

  

5 35326.470 
2 B  Ɨ ƪ˗˹ǌǃå ɊƑå̇ ˳ǃå ˤ ˸˶ƙ 4 25430.000 
3 C  èå˗ɂï˦˯ǃå1 7 922325.348 
4 D þí̇ ǃåā ˙ƽ˲ǃå ýƓ˸Ƶá ˘˻ƽ˹ƙ 3 15725.249 
5 E  ɆǂƓ ǌƕ ƗƮƓ˳ǃå Ɨ ǈƓƪ̇ ˳ǃå ýƓ˸ƵǕå ˘˻ƽ˹ƙ

èƓ˲ˠ˴˸ǃå 
3 16438.475 

6 æ  èå˗ɂï˦˯ǃå2 9 1412702.72
5 7 G ˤɜ˲˯ǃå ƗƼ̇ ƹ ßƓ˹ƕ  èƓ˸ˢ˹ǆ ˔˻Ḫ̇ ƙā ƴư˦ǃ

 ç̊ǌƞǕåā ïƓ˯ǃå ɏ̇ƺ˻ǆā èƓɂïƓɣǃåā ˥˲ ǃ˵å
Ɠǌ˻Ƽ ç˗ƵƓ˴˸ǃå èƓǀ˲Ǆ˸ǃåā 

5 68652.000 
8 H èƓ˲ˠ˴˸ǃå ɆǂƓ ˀ ˔˻Ḫ̇ ƙ 2 25794.990 
9 I èƓ˲ˠ˴˸ǃå  ˃ ʽƮ Ɇ˻Ʈ˦ƙā ˔˻Ḫ̇ ƙ 1 45842.479 
10 è èƓɂïƓˠ ǃå Ɇ˻Ʈ˦ƙā ˔˻Ḫ̇ ƙ 2 19304.477 
11 K ïƓ˯ǃå ɏ̇ƺ˻ǆ Ɇ˻Ʈ˦ƙā ̝ Ḫ˻̇ƙ 1 15326.386 
12 L  ˥ǆ ˃ ʽ˶ǃ Ɨ ǄƤå˗ǃå Ɨ ƑƓɁ̇ ǌḧǃå èǚ˻Ʈ˦˯ǃå

èƓ˲ˠ˴˸ǃå 
2 12328.453 

13 M  Ɇ˻Ʈ˦ƙā ˔˻Ḫ̇ ƙ˥˲˵ǃå èƓ˸ˢ˹ǆ 2 13347.614 
14 N ǑǃǓå Ɇ˻˱˴˯ǃåā ñƓ ʿǃå Ɨǆ˦ˢ˹ǆ ˔˻Ḫ̇ ƙ 1 17325.487 
15 O  çï˗ǀȺ) ý̊ ǒí ˗ǃ˦ǆ ˔˻Ḫ̇ ƙ75  (á.ú.ü 2 14513.000 
16 P   ˞ɂïƋ˯ǃå Ɨǆ˦ˢ˹ǆ ˔˻Ḫ̇ ƙ 2 15845.847 
17 Q  ɖɂ̇ ˟ ˥Ƶ ˤɜ˲˯ǃå ƗƼ̇ ƺȺ èƓ˲ˠ˴˸ǃå Ɇ˻Ʈ˦ƙ

Ɨ ưïá Ɇƕå˦Ḫ ˗ǆ 
1 12947.374 

18 R  èǚ˻Ʈ˦˯ǃå ˥˲˵ǃå èƓ˸ˢ˹ǆ ˥˻ƕ Ɨ ƑƓɁ̇ ǌḧǃå
èƓɂïƓˠ ǃåā 

2 13722.535 

19 S  ˃ ʽƮ ˥˻ƕ ɊɁ̇ ƙ Ǒ˯ǃå Ɨ ƑƓɁ̇ ǌḧǃå èǚ˻Ʈ˦˯ǃå
˥˲˵ǃå èƓ˸ˢ˹ǆā èƓ˲ˠ˴˸ǃå 

3 14608.627 

20 T ÷ïå˦˵ǃå çïƓǈã Ɨ˸ˢǈá ˔˻Ḫ̇ ƙ 1 70350.000 
21 U  Ɨ ǄƤå˗ǃå Ɨɜ ˵ǃƓȺ Ɨɂ̊ Ḫ̇ ˸ǃå Ɨǆ˦ˢ˹˸ǃå Ɇ˻Ʈ˦ƙ

Ɨɂ̇ ǀǄǃ 
3 14254.743 
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 ÷ā˙˵˸Ⱥ ƗƮƓ˳ǃå Ɨ ˹ƽǃå ˙ɂïƓǀ˯ǃåā ÷ā˙˵˸ǃå ˗ǀƶȺ ƗƮƓ˳ǃå Ɨ ˹ƽǃå ˙ɂïƓǀ˯ǃåā ɖƑƓƛā èïƓƬá
 ƓǌˮǄƹá Ɇƕ Ü˔˴˲Ƽ Ɇ˸ƶǃå ýƓ˱ǆ ǑƼ Ɇǒ˗ƶ˯ǃå ǑƼ ˛ ǃ Ɠǌˮˮƪ Ɨ ˹ǆ̊ ǃå èå˗ǒ˗˸˯ǃå ÿã Ɨƪåï˗ǃå
 Ü˥˟Ɠ ǃƓȺ ýāƓǀ˸ǃå ïƓ ˯Ƥå ß˦ ƪā Ü÷ā˙˵˸ǃå ðƓ˱ǈǗ Ɋˠ˳˸ǃå Ǒ˹ǆ̊ ǃå ˙ǒ˗ǀ˯ǃå ß˦ ƪ ǑƼ ˕Ǆ˰˸ƙ

ƽǃå èå̇ ˮ˳ǃå ƗǄƿā ýƓ˶ƙǙƓȺ ÿƓ˰ơƓ ǃå ˙ˠưá Ɠ˸ǆ ÜƗ ˮˠǃå èå̊ ˻ǌ˱˯ǃå ǑƼ Ɨ˶˶˳˯˸ǃå Ɨ ˹
 ƗǌƕƓ˵ǆ ƴɂïƓ˵ǆ ˥ǆ çíƓƽ˯ƪǙå ˣǃ˘Ḫ Ü˗˻˻˵˯ǃå ƗƵƓ˹Ʈ ǑƼ ƗɂïƓ˵˯ƪǙå ˔ƙƓɜ˸ǃå ˥ǆ ˗ǒ˗ƶǃƓȺ

  .Ɨ Ɂ̇ ƶǃå ïƓˠƿǕå ˞ƶȺ ǑƼ ÷ā˙˵ǆ Ɨˠ˵ǈá ˘˻ƽ˹ƙ ç˗ǆ ˗ǒ˗˲˯ƕ ɖǄƶ˯ǒ Ɠ˸ ʼ 

 öĀ˗˳˶ǁä çƑǆˤɚǄ 
 ˤƙ ā˙˵˸ǃå èƓǈ˦ɜǆ í˦˹ƕ ƗƽǄḧƙ ƴɂð˦ƙƗ˴ Ƒ̇ ǃå ÷ ) ˤƿï ýā˗˱ǃƓȺ Ɨ˲ư˦ǆ Ǒǋ Ɠ˸Ḫ3 ĄƓǀƼā (

 ˤƿï ÷ā˙˵˸ǃå ˗ǀƶǃ)106/2007( .ɏ̊Ḫ̇˸ǃå Ɨƙå̇˶ ǆ Ǐƽ˵˯ ǆ˴ ̇ɂ˦ɣƙā ƗǈƓ˶ Ⱥ óƓ˳ǃå 
) üĀ˕Ɯ3( : öĀ˗˳˶ǁä çƑǆˤɚǄ ìˤ˷Ɠ ƕƻǂḥƗ ƲɀïˤƗ 

è ÿƓ ˮǃå Ɨ˸ ʿǃå Ɨ ˴˹ǃå ˸ǃå˭ Ɨɂ˦ ˥ǆ
ƞãǃƓ˸Ǒ ˗ǀƶǃå Ɨ˸ ʾ 1 ƪ˗˹ǌǃå ˤ ˸˶˯ǃå ýƓ˸ƵáǑ 600.266.000 2.00% 

2 Ǘåā þ˗ǌǃå ýƓ˸Ƶá Ǐǃå íå˦˸ǃå Ɇǀǈā Ɨǃåð
ƗǆƓƶǃå èƓ ɜ˸ǃå 

3.192.452.550 10.65% 
3 ßƓ˹ˮǃå ýƓ˸Ƶá 668.328.100 2.22% 
4 ôƓ ˮǃå ýƓ˸Ƶá 266.700.000 0.22% 
5 ßǚˠǃå ýƓ˸Ƶá 567.506.500 0.88% 
6  ýƓ˸ƵáßƓ˴˯ǂå Ǖå ɊƑå˦˲ǃåā èƓ ưï

(þƓƤï + ɉǚƕ) 
2.841.517.00 1.90% 

7 Ǖå ýƓ˸ƵǕåā Ɨ ǈ˗ƶ˸ǃåƼå˦ ˹ǃåā æå˦ ƕ ̆
ǕåāƗǀǄƶ˸ǃå Ʉǀƪ 

2.153.604.000 9.50% 
8 ƺ˯ǃå ýƓ˸ƵáȻ˘Ǖåā ǉƓ ˸ǃƓȺ Ɨ ýƓ˸Ƶ

Ǖå ǉƓ ǆ ú̇ Ʈā Ɨ ˲˶ǃåïƓˠǆ 
1.098.502.000 7.18% 

9 ƗǃðƓƶǃå èƓǀ ˠǃå ýƓ˸Ƶá 2.410.224.610 3.66% 
10 ǕåƗ ƑƓɁ̇ ǌḧǃå ýƓ˸Ƶ 10.088.842.940 8.03% 
11  ýƓ˸Ƶáā ƗƵ˦˹˯ǆ ýƓ˸Ƶá

 þƓˢǈ Ɠǌ˻Ƽ Ɠ˸Ⱥ Ɨ ɜ ǈƓɜ ǆā˙ǌǂ
˃ ˻ḧ˯ǃå 

6.101.075.300 33.64% 
ǗåùùùùùùùùùùùùǃƓ˸ƞ:Ǒ ɊǀƼ Ɨƶ˴ƙ.  ÿā̇˵ Ƶā  ÿ˦Ǆ˻ǆ 

ƗƑƓ˸ƶ˴ƙā  ÿ˦ǈƓ˸ƛā  ĄƓƽǃá Ɨƶ˴ƙā ˙˵Ƶ íïƓ˹ǒ 
Ǚ .˙˻ƹ 

29.989.019.000 100% 
) ˤƿï ǑǃƓ˯ǃå ýā˗˱ǃåā4 Ơư˦ǒ (Ǖå ǑƼ ˞ƑƓƽǃåā Ɠǌǃ Ɨ ˹ǆ̊ ǃå èå̇ ˯ƽǃåā Ɨˠ˵ǈ Ɨˠ˵ǈá

÷ā˙˵˸ǃå 
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 üĀ˕Ɯ4 . Ǔä Ǐƺ ˜ƏƑƻǁäĀ ƑǊǁ ƕ ˷Ǆ˘ǁä çä̠ ˭ƻǁäĀ ƕ˞˳ǆüƑˮ˶ǁä öĀ˗˳˶ǁä ƕ˞˳ǆà 
ç  ˢƨä

ɇƑ˳˷ǁä 
 ɇƑ˳˷ǁä þƑ Ɠ  æ˕Ǆ

ɇƑ˳˷ǁä 
ýˤ˹ǁƑȸ 

1 A ƪ˗˹ǌǃå ˤ ˸˶˯ǃå ýƓ˸ƵáǑ 80 
2 B Ǘåā þ˗ǌǃå ýƓ˸ƵáƗǆƓƶǃå èƓ ɜ˸ǃå Ǐǃå íå˦˸ǃå Ɇǀǈā Ɨǃåð 78 
3 C  ßƓ˹ˮǃå ýƓ˸Ƶá 125 
4 D ôƓ ˮǃå ýƓ˸Ƶá 135 
5 E ßǚˠǃå ýƓ˸Ƶá 145 
6 F Ǘå ýƓ˸Ƶáǂ˯(þƓƤï + ɉǚƕ) ɊƑå˦˲ǃåā èƓ ưïǙå ßƓ˴ 95 
7 G ǕåǕåā Ɨ ǈ˗ƶ˸ǃå ýƓ˸Ƶå˦˹ǃåā æå˦ƕ˘Ƽ ǕåāƗǀǄƶ˸ǃå Ʉǀƪ 116 
8 H ƺ˯ǃå ýƓ˸Ƶá˘ïƓˠǆǙå ǉƓ ǆ ú̇ Ʈā Ɨ ˲˶ǃå ýƓ˸ƵǙåā ǉƓ ˸ǃƓȺ ƗȻ 124 
9 I ƗǃðƓƶǃå èƓǀ ˠǃå ýƓ˸Ƶá 120 
10 J ǕåƗ ƑƓɁ̇ ǌḧǃå ýƓ˸Ƶ 172 
11 K ˃ ˻ḧ˯ǃå þƓˢǈ Ɠǌ˻Ƽ Ɠ˸Ⱥ Ɨ ɜ ǈƓɜ ǆā˙ǌḪ ýƓ˸Ƶáā ƗƵ˦˹˯ǆ ýƓ˸Ƶá 160 
 1350 

)ˤƿï ýā˗˱ǃå ǏǄƵ ÷ǚ˟Ǚå ýǚƤ ˥ǆ4 ˙ǒ˗ǀ˯ǃå ß˦ ƪā ˗˻˱ǃå Ɋ ˠ˳˯ǃå ß˦ ƪ ÿá Ơ˷ƙå (
) ˕ƺǄƕ Ǒ˯ǃåā ÷ā˙˵˸ǃå Ɨˠ˵ǈǕ Ǒ˹ǆ̊ ǃå1350 ̝ǃƓɣȻ ýāƓǀ˸ǃå Ɇƶƞ ɏ̆ǃå ̇ǆǕå ÜĄƓǆ˦ǒ (

 ýāƓǀ˸ǃå Ɏ˗ǃ ç˗˻˱ǃå ˙˻ƹ ç̇ ˮ˳ǃå ˛ɜƶȻ ǑǃƓ˯ǃƓȺ å˘ǋā Ü÷ā˙˵˸ǃå Ɨˠ˵ǈá ðƓ˱ǈǗ í˗ǆ ˗ǒ˗˸˯ƕ
ǃ˸å çïåíã ǑƼ ĄƓƮ˦˶Ƥ ǑǄ˲˸ǃå ƴ˸˱Ⱥ þƓ ʿǃå ˗˹Ƶ ïƓ ˯ƵǙå ǑƼ ƓǋîƓ˳ƙå ˤ˯˻ƪ Ɠǆ å˘ǋā .ƴɂïƓ˵

 çïåíã ǑƼ Ɨ ƪ˗˹ǌǃå ˔˻ǃƓƪǕå þå˗˳˯ƪå ýǚƤ ˥ǆ ÷ā˙˵˸ǃå èƓǈƓ ƕ Ɇ˻Ǆ˲ƙā èƓǆ˦Ǆƶ˸ǃå
 èƓƵā˙˵˸ǃå çïåíɀā Ɋ ˠ˳ƙ ǑƼ æ˦ƪƓ˲ǃå Ɲǆå̇ ƕ ˗ơá ɖ˻ˮˠƙā ÜƓǋ̇ ƛá Ơ ư˦ƙā èƓƵā˙˵˸ǃå

ˠƶǃå ÿá ˙Ḫ˘ǃƓȺ ˙ǒ˗˱ǃåā .Ɇ˴ǂǗå ƝǆƓǈ̇ ƕ þå˗˳˯ƪå ˣǃ˘ǂèå̇˯Ƽ ̞ǆ̠ƿ Ɏ̇ƤǕå Ɨǆ̠ǀ˸ǃå èåßƓ 
) ˥ǆ ˙˰ǂá ǑƼ ÷ā˙˵˸ǃå ðƓ˱ǈǗ Ɨ ˹ǆð1000 ǏǄƵ Ǒ˹ˮ˸ǃå ßƓˠƶǃå ïƓ ˯Ƥå ß˦ ƪ ˥ḧǃā .þ˦ǒ (

 ÿƓ˹ƛå ˕ƺǄƕ Ǒ˯ǃåā Ü÷ā˙˵˸ǃå þƓ˸ƙã ǑƼ Ɨ ʿˠ˹˸ǃå ˙˻ƹ ç˗˸ǃåā ˙ƶƪ Ǐǈíá ǏǄƵ íƓ˸˯ƵǙå
 Ǐ˯ơ ̊˱˹ǒ ʕǃā èå̇ǆ Ɨƛǚ˰ǃ ̠ǀƶǃå ̠ǒ̠˸ƙ ǑƼ ĄƓ˴Ƒï ĄƓˮƪ ÿƓḪ Ąå̇ǌƬ ÿā̇˵ Ƶāƙ íå˗Ƶã ƣɂïƓ

 þå̠˳ ƪ˯å ÿá ĄƓǄƞ ā̠ˮǒ Ɠ˹ǋā .÷ā̇˵ ǃ˸å ̠ǀƵ úå̇˟á ˥˻ƕ Ɨ˭ƬƓ˹ǃå èƓƵå̊˹ǃå Ɨ˱ ǈ˯ ̟ ǃ˲å å̆ǋ
 ̆˻ƽ˹˯ǃå èƓǄ˸ƶȺ Ąåïā̇ǆ ÷ā̇˵ Ǆ˸ǃ Ɋɣ ˳˯ǃå ˥ǆ åß̠ƕ ÷ā̇˵ ǃ˸å çïåíã ǑƼ Ɨƪ̠ǌ˹ǃå ̝ ǃ˻ƓƪǕå
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 ïāí ǑƼ ƗƺǃƓ ǃå Ɠǌ˯˻˸ǋáā ƗǄơ̇ ˸ǃå ǉ˘ǋ Ǌ˹˸˷˯ƙ Ɠǆā ÷ā˙˵˸ǃå ûǚƹƎȺ ßƓǌ˯ǈåā Ɨ ʾå̇ ˸ǃåāç  çƓ ơ
 .÷ā˙˵˸ǃå 

öĀ˗˳˶ǁä ˖˹ƻ˷Ɨ Ǐƺ ƕ ƨ˕˷Ǌǁä æîäìǕä ˒˹ǁƑƨà ɔ˹ˬ˞Ɨ 
 ÷ā˙˵ǆ ˘˻ƽ˹ƙ ǑƼ ƴɂïƓ˵˸ǃå çïåíã èƓǀ ˮˠƙā èƓƪïƓ˸ǆ ƗƼ̇ ƶǆ ˦˲ǈ Ɨƪåï˗ǃå úå˗ǋá ɖ˻ǀ˲˯ǃ
 èƓǄ˸ƶȺ ˥ǆ Ąåß̠ƕ ̝ ǃ˻ƓƪǕå ˞ ƶȺ ýāƓ˹ƙ ʕ˯ ƪ˻ ɏ̊Ḫ̇˸ǃå ˥˯˻ǃð Ǐƽ˵˯ ǆ˴ ̇ɂ˦ɣƙā ƗǈƓƮ

Ǒƪ˗˹ǌǃå Ɋ ˠ˳˯ǃå ǃƓḧƙ Ɋ ư ǏǄƵ ˚˻Ḫ̇ ˯ǃå ˤƛ ÷ā˙˵˸ǃå ƗȺƓƿïā Ǒɜ ˵ǃå Ɇ˻Ǆ˲˯ǃå þå˗˳˯ƪƓȺ ˃
 úå̇ ˲ǈå ñƓ ʾ ǑƼ Ɨ ƪ˗˹ǌǃå çïåíǗå ˔˻ǃƓƪá ˤǋá ˗ƶƙ Ǒ˯ǃåā Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå æ˦ǄƪƋȺ ÷ā˙˵˸ǃå

.÷ā˙˵˸ǃå þ˗ǀƙ 
 Ɇ˻Ǆ˲˯ǃå æ˦Ǆƪá ɉƓǀƪǗāǏǄƵ Ǒɜ ˵ǃå  ÷ā˙˵ǆ Ǐƽ˵˯˴ǆ ˙ɂ˦ˠƙā ƗǈƓ Ʈ˯˻ǃð ˥ ̊ Ḫ̇ ˸ǃå ɏ
á ˖˻ơ Ɨƪåï˗ǃå ÷˦ ư˦ǆ èƓƵā˙˵ǆ ˘˻ƽ˹ƙ ýƓ˱ǆ ǑƼ ƗǌƕƓ˵ǆ èƓƵā˙˵ǆ ǏǄƵ ÷ǚ˟Ǘå ˥ɜǆ

 ýƓ˱ǆ ǑƼ ç̇˳ˮ ǃå ɏāî ˥ǆ ˥ ƪ˻̠ǌ˹˸ǃåā ˥ɂ˻ïƓ˵˯ƪǙå ˥ǆ ̠ǒ̠ƶǃå ƗǄƕƓǀǆā Ǒ˲˶ǃå ÷Ɠɣǀǃå
 ǉ̆ǋ ƴ˸ƞ ʕƙ ̠ǀƼ .ó˦˶ ǃ˳å Ǌƞā ǏǄƵ Ɨ˲˶ǃå ÷Ɠɣƿ ƴɂïƓ˵ǆā ĄƓǆ˦˸Ƶ èƓƵā̇˵ ǃ˸å çïåíã

 Ɠǌˮɂ˦ˮƙā Ɨ ƪåï˗ǃå ƗǃƓ˲ǃå ÷ā˙˵ǆ ǏǄƵ Ɠǌ˟Ɠǀƪɀā èƓƪïƓ˸˸ǃå) ˤƿï ýā˗˱ǃƓȺ5 .( 
 üĀ˕Ɯ5  . Ǔä ƑǊǁ ƕ ˷Ǆ˘ǁä çä̠ ˭ƻǁäĀ ƕ˞˳ǆ˕ƾƴǁä ɔƺĀ 

 

ç ɇƑ˳˷ǁä ˢƨä  ɇƑ˳˷ǁä þƑ Ɠ ɇƑ˳˷ǁä æ˕Ǆ /
ýƕ ǁä 

îƑ˶ȹì /ɇƑ˳˷ǁä ƕƻǂḥƗ 

1 A ƪ˗˹ǌǃå ˤ ˸˶˯ǃå ýƓ˸ƵáǑ 65 600.266.000 
2 B Ǘåā þ˗ǌǃå ýƓ˸Ƶá Ǐǃå íå˦˸ǃå Ɇǀǈā Ɨǃåð

ƗǆƓƶǃå èƓ ɜ˸ǃå 
70 3.192.452.550 

3 C  ßƓ˹ˮǃå ýƓ˸Ƶá 95 668.328.100 
4 D ôƓ ˮǃå ýƓ˸Ƶá 112 266.700.000 
5 E ßǚˠǃå ýƓ˸Ƶá 112 567.506.500 
6 F Ǘå ýƓ˸Ƶáǂ˯ ɊƑå˦˲ǃåā èƓ ưïǙå ßƓ˴

(þƓƤï + ɉǚƕ) 
88 2.841.517.00 

7 G ǕåǕåā Ɨ ǈ˗ƶ˸ǃå ýƓ˸Ƶå˦˹ǃåā æå˦ƕ˘Ƽ 
ǕåāƗǀǄƶ˸ǃå Ʉǀƪ 

102 2.153.604.000 
8 H ƺ˯ǃå ýƓ˸ƵáƗ̆Ȼ  Ɨ ˲˶ǃå ýƓ˸ƵǙåā ǉƓ ˸ǃƓȺ

ïƓˠǆǙå ǉƓ ǆ ú̇ Ʈā 
124 1.098.502.000 

9 I ƗǃðƓƶǃå èƓǀ ˠǃå ýƓ˸Ƶá 114 2.410.224.610 
10 J ǕåƗ ƑƓɁ̇ ǌḧǃå ýƓ˸Ƶ 134 10.088.842.940 
11 K  Ɠ˸Ⱥ Ɨ ɜ ǈƓɜ ǆā˙ǌḪ ýƓ˸Ƶáā ƗƵ˦ ˹˯ǆ ýƓ˸Ƶá

˃ ˻ḧ˯ǃå þƓˢǈ Ɠǌ˻Ƽ 
122 6.101.075.300 

 1150 29.989.019.000 
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) ˤƿï Ɇɜ˵ǃå ˥ǆ Ɍơǚǒ1 Ɨ ʿȺƓ˴˯ǃå Ɨƿǚƶǃå ǏǄƵ ˗˸˯ƶȻ ÿƓḪ Ɨˠ˵ǈǕå Ɋ ˠ˳ƙ ÿá (FS)  Ü(
 Üï˙ˮǆ ɏá Ɠǌǃ ˛ ǃ Ɨ ʿˠ˹ǆ ˙˻ƹ çíƓɂð Ǐǃã Ɏîá Ɠ˸ǆ ÷ā˙˵˸ǃå Ǒˠˠ˳˸ǃ Ɛ˟ƓƤ þ˦ǌƽǆ å˘ǋā
 ƗǄɂ˦ˠǃå Ɨ ˹ǆ̊ ǃå èå̇ ˯ƽǃå ǉ˘ǋ Ǐǃã êƓ˯˲Ȼ Ǚ þ̇ ˮ˸ǃå ˗ǀƶǃå ɖƼā ˗ƶ˸ǃå Ɋ ˠ˳˯ǃå Ɠǌǈã ˖˻ơ

Ɠ˸ǆ Ü÷ā˙˵˸ǃå ðƓ˱ǈǗ  ýƓƶƽǃå ̇ƛǕå Ɠǌǃ Ɨƪ̠ǌ˹ǃå çïåíǙå èåāíá ɖ˻ˮ ƙɣ  þ̠Ƶ ÿá ĄƓǄƞ ý̠ǒ
 æ˦Ǆƪá Ɨ ƪ˗˹ǌǃå çïåíǗå ˗˸˯ƶƙ ˤǃ Ɠ˸Ḫ .÷ā˙˵˸ǃå ˃ ǃƓḧƙ Ɋ ưā Ɋ ˠ˳ƙā çïåíã ß˦ ƪ ǑƼ

.Ɨˠ˵ǈǕå ˥˻ƕ Ɨ ʿȺƓ˴˯ǃå èƓƿǚƶǃå ɖ˻ˮˠƙ å˘Ḫ ýƓ˸ƵǕå èƓɜ Ƭ 
 ā˙˵˸ǃå ǏǄƵ Ɨ ƪ˗˹ǌǃå çïåíǗ èƓƪïƓ˸ǆāå ˔˻ǃƓƪá ɖ˻ˮˠƙ ýǚƤ ˥ǆā÷  ÷ā˙˵˸ǃå Ɨǃā˗ƞ ˥ɜǆá

) Ǐǃã Ǌ˸ ˴ǀƙā17(  ɆǆƓƬ æƓ˴ơ Ǌ˹Ƶ Ɲ˯ǈ Ɏ̆ǃåā ÜǊǃ ̋ ˶˳ ǃ˸å ˥ǆ̊ǃå ̝ ơ˴ ĄǚḪ ɉƓ˵ǈ
 ƸǄƕ Ɏ˘ǃåā ÷ā˙˵˸ǃå ßå̊ ƞǕ ɆǆƓḪā540  þ˦ǒ ç̇ ˠ ˴ǃåā Ɨ ʾå̇ ˸ǃå ˤ˯ǒ ˖˻˲Ⱥ Ü÷ā˙˵˸Ǆǃ þ˦ǒ

.ɉƓ˵ǈ Ɇḧǃ  þ˦˻ƕ 

 
) ɆɜƬ1÷ā˙˵˸ǃå ɖƼā ý˦˸ƶ˸ǃå ɖƼā ˕ǈƓƞ Ɋˠ˳ǆ :( 

 çïåíã ǏǄƵ ÿá Ɠ˸ǂ) ǏǄƵ ˚˻Ḫ̇ ˯ǃå ÷ā˙˵˸ǃå12 Ɇǌ˴ ǃ ê̇ ˲ǃå ïƓ˴˸ǃå ǏǄƵ ƴǀƙ ɉƓ˵ǈ (
 Ü÷ā̇˵ ǃ˸å çïåíƎȺ ɖǄƶ˯ƙ Ɏ̇Ƥá èƓǄ˸Ƶā ˥˟ Ɠǃå ˥˻ǃāƓǀ˸ǃåā ƗǃƓ˸ƶǃåā íïå˦˸ǃå ̟ ơ˻ ˥ǆ Ɠǌ˯ˮƿå̇ǆ
 ˙˻ƹ ˙˻ƤƋ˯ǃå éā˗ơ Ɨ˱ ˯ǈ ˃ ǃƓḧ˯ǃå çíƓɂð ˙˟Ɠ˳ǆ ˥ǆ ˗˲Ǆǃ ê̇ ˲ǃå ïƓ˴˸ǃå ǏǄƵ ƴǀƙ Ǒ˯ǃåā

  .ƴƿ˦˯˸ǃå 



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   мрс 

 

ǃå ƗǄ˸Ƶ Ǐǃã ̇ˢ˹Ĉǒ Ɠ˹ǋā ýā˗˱ǃåā ǑǄƶƽǃå ßåíǕå ˥˻ƕ ƗǈïƓǀǆ Ɠǌǈá ǏǄƵ ˕ƿ˦ǃå ǏǄƵ ƗȺƓƿ̇
 èåïå̇ ǀǃå îƓ˳ƙåā ÜƗ˹ɜ˸˸ǃå èåïƓ ˳ǃå ˤ ˻ǀƙā Üúå̇ ˲ǈǙå ˗ǒ˗˲ƙ ú˗ǌƕ ÜɊˠ˳˸ǃå Ǒ˹ǆ̊ ǃå

.Ɨ ƪƓ˹˸ǃå 
 Ɨɣ ǈ˵Ǖå Ɨ˹ǆðá ǑƼ ʕɜ˲ǃ˯å ʕ˯ǒ ̟˻˲Ⱥ ĄƓǈā̇˯ḧǃã ÷ā̇˵ ǃ˸å Ɋɣ ƙ˳ ˥ɜǆá ûƓ˴ǃå å̆ǋ ǑƼā

 ā ç̇ ɜ ˸ǃå èƓƿāǕå ˗ơá ˙˻˻ƺƙ í̇ ˱˸Ⱥ ƝǆƓǈ̇ƕ þå̠˳ ƪ˯ƓȺ ĄƓǄ˸Ƶ Ɠǋåā̠ƞ ̞ ƛˮá Ǒ˯ǃåā ç̇ƤƋ˯˸ǃå
 Ɨ˹˻ˮ˸ǃå Ɠǌǃ Ɨ˹ǆ̊ǃå èå̇˯ƽǃåā Ɨɣ ǈ˵Ǖå Ɇ˻˰ ƙ˸ ĄƓ˷Ȼá ʕƙ ̠ƿā .(Ɇ˴ǂǗå) Ɨǈā̇˯ḧǃǗå ýāå̠˱ǃå

) ˤƿï ýā˗˱ǃƓȺ6) ʕƿï Ɇɜ˵ǃƓȺ ˥˻ ǆˮ ˦ǋ Ɠ˸Ḫ ̞ǈƓƞ Ɋɣ˳˸ǃ ĄƓǀƼā (2 ýƓƤíã ʕƙ ǊǈƋȺ ĄƓ˸ǄƵ .(
 ƴ˟å˦ƿ ƴɁïá þƓ˸ƙǗ Ǒ˴ Ƒï ɉƓ˵ǈ ç̇ ˵Ƶ Ɏ˗ơã ĄƓǄƶƼ Ɇ˰˸ƙ Ǒ˯ǃåā .÷ā̇˵ ǃ˸å Ɇ˸Ƶ ðƓ˱ǈǗ

)44 ɏá ɏāƓ˴˯ǃƓȺ ƗƵð˦ǆ ɉƓ˵ǈ (11 .ƴ˟Ɠƿ Ɇḧǃ ɉƓ˵ǈ 

) üĀ˕Ɯ6  .( Ǔä ƑǊǁ ƕ ˷Ǆ̆ ǁä çä̠ ˭ƻǁäĀ ƕ˞˳ǆ(Ɉ ˞˱˭ǁä æìƑƳâ ˕ƴȸ) ˕ƾƴǁä ɔƺĀ 

è  í˦ǂ
ɉƓ˵˹ǃå 

ɉƓ˵˹ǃå ˤƪå ïƓ˹ǒí / ɉƓ˵˹ǃå ƗƽǄḧƙ  ç̇ ˯ƽǃå
Ɨ ˹ǆ̊ ǃå 

 Ɨˠ˵ǈǕå
ƗǀȺƓ˴ǃå 

1 A ƴƿ˦˸ǃå ˚˻ǌ˱ƙ  20  
 2 B ˤ ˸˶˯ǃå ýƓ˸Ƶá 600.266.000 65 A 

3 C þ˗ǌǃå ýƓ˸Ƶá 3.192.452.550 80 A 
4 D Ɨ Ɂ̇ ǌḪ ýƓ˸Ƶá1 1.008.884.294 15 A 
5 E ôƓ ˮǃå 266.700.000 115 B,D 
6 F ßƓ˹ˮǃå 668.328.100 95 C,B 
7 G Ɨ Ɂ̇ ǌḪ ýƓ˸Ƶá2 2.017.768.588 45 E,F 
8 H Ɨ ˲Ʈ ýƓ˸Ƶá1 549251000 55 G 
9 I  ýƓ˸ƵáƗ ˴ḧƙ 2.841.517.00 70 G 
10 J ƗǃðƓƶǃå Ɨǀ ˠǃå ýƓ˸Ƶá 2.410.224.610 22 H,I 
11 K Ɨ ˲Ʈ ýƓ˸Ƶá2 549251000 40 J 
12 L Ɨ Ɂ̇ ǌḪ ýƓ˸Ƶá3 2.017.768.588 40 J 
13 M ßǚˠǃå ýƓ˸Ƶá1 28375325 35 K,L 
14 N Ɨ Ɂ̇ ǌḪ ýƓ˸Ƶá4 2.017.768.588 22 K,L 
15 O Ɨ ɜ ǈƓɜ ǆā˙ǌḪ ýƓ˸Ƶá 6.101.075.300 80 K,L 
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16 P ßǚˠǃå ýƓ˸Ƶá2 28375325 90 M,N,O 
17 Q Ɨ Ɂ̇ ǌḪ ýƓ˸Ƶá5 1.008.884.294 30 P 

 

) ˤƿï ǑǃƓ˯ǃå Ɇɜ˵ǃåā1 . Ɇ˴ǂǗå ƝǆƓǈ̇ ƕ ˥ǆ ǊƪƓ ˯ƿå ˤƙ ɏ˘ǃå Ǒɜ ˵ǃå Ɋˠ˳˸ǃå Ơư˦ǒ (
 ÜɉƓ˵ǈ Ɇḧǃ ç̇ ƤƋ˯˸ǃåā ç̇ ɜ ˸ǃå èƓƿāáā ÷ā˙˵˸ǃå Ɨˠ˵ǈá Ǐǃã ï˦Ḫ˘˸ǃå Ɇɜ˵ǃå ˙˻˵Ȼ ˖˻ơ

 ˦ǋā ÷ā˙˵˸ǃå ðƓ˱ǈǗ ǑǄḧǃå ˥ǆ̊ ǃåā Ɠǌ˹ǆ Ɇḧǃ ˞ƑƓƽǃå ˥ǆð Ǐǃã ƗƼƓưãÝ540  ɏá þ˦ǒ
) ƴƿå˦ƕ18) ûïƓƽȺ ɏá Ąå̇ǌƬ (4 ˙ǌƬá ÷ā̇˵ ǃ˸å ˥ǆð Ǌ˹ǆ ĄƓơā̇ɣ ǆ ǑǄƮǕå ̠ǀƶǃå ˥ǆð ˦ǋā (

) ûïƓƽǃå Ơ˶ ǃ ê̇˲ ǃå ïƓ˴˸ǃå æ˦Ǆƪáā Ǒɜ˵ǃå Ɋɣ ˳˯ǃå èƓ˹ǀƙ ýƓƤíã ̠ƶȺ4  . (˙ǌƬá
 Ɠǌ˸ǋá ç˗Ƶ æƓ ƪǕ Ɨ˱ ˯ǈ èå˦˹ƪ ç˗ƶǃ ÷ā˙˵˸ǃå Ɠǌǃ ô̇ ƶƙ Ǒ˯ǃå èå˗ǒ˗˸˯ǃå ˥Ƶ ˣ ˀƓǈ

 .Ɨƪ̠ǌ˹ǃå çïåíǗå ̝ ǃ˻Ɠƪá þå̠˳ ƪ˯å Ʉƶưā ̆˻ƽ˹˯ǃå û̇˟ 

ɆɜƬ )1˖˲ ǃå ÷ā˙˵˸ǃ Ǒɜ ˵ǃå Ɋ ˠ˳˯ǃå : 

 ç̇ ƤƋ˯˸ǃåā ç̇ ɜ ˸ǃå èƓƿāǕå æƓ˴˲ǃ Ɇ˴ǂǗå ƝǆƓǈ̇ ƕ þå˗˳˯ƪå ˤƙ ðƓ˱ǈǗå Ɨƿíā ƗƵ̇ ƪā Ɨǃ˦ǌ˴ǃā
) ˤƿï ýā˗˱ǃå Ǌ˲ư˦ǒ Ɠ˸Ḫ ÷ā˙˵˸Ǆǃ7.( 
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 ˢƽî üĀ˕Ɯ7öĀ˗˳˶ǂǁ æ̠ ƢƉ˭˶ǁäĀ æ̠ ɚ ˶ǁä çƑƽĀǓä . 
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Activity Code Description t ES LS ESij+tij LF SL 
1 A ЙЦмвЮϜ ϾтлϮϦ 30 0 30 30 60 30 
2 B атвЊϦЮϜ ЬϝвКϒ 60 30 30 90 120 30 
3 C аϸлЮϜ ЬϝвКϒ 90 30 0 120 120 0 
4 D ϣтϠϼлЪ ЬϝвКϒ1 30 30 64 60 120 60 
5 E ЌϝтϠЮϜ 90 120 0 210 210 0 
6 F ̭ϝжϠЮϜ 60 120 30 180 210 30 
7 G ϣтϠϼлЪ ЬϝвКϒ2 30 210 0 240 240 0 
8 H ϣтϲЊ ЬϝвКϒ1 60 240 30 300 330 30 
9 I  ϣтЂЪϦ ЬϝвКϜ 90 240 0 330 330 0 
10 J  ϣЧϠАЮϜ ЬϝвКϒ

ϣЮϾϝЛЮϜ 
30 330 0 360 360 0 

11 K  ЬϝвКϒϣтϲЊ2 30 360 0 390 390 0 
12 L ϣтϠϼлЪ ЬϝвКϒ3 30 360 0 390 390 0 
13 M  ЬϝвКϒϣтжϸЛв 60 390 0 450 450 0 
14 N ϣтϠϼлЪ ЬϝвКϒ4 30 390 30 420 450 30 
15 O  ЬϝвКϒ

ϣтЪтжϝЪтвмϼлЪ 
60 390 0 450 450 0 

16 P ̭ыАЮϜ ЬϝвКϒ 60 450 0 510 510 0 
17 Q ϣтϠϼлЪ ЬϝвКϒ5 30 510 0 540 540 0 
 

) ˤƿï ǑǃƓ˯ǃå ýā˗˱ǃåā8.˖˲ ǃå ÷ā˙˵˸ǃ ê̇ ˲ǃå ïƓ˴˸ǃå ǏǄƵ Ɨƶƿå˦ǃå Ɨˠ˵ǈǕå Ơư˦ǒ ( 
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 üĀ˕Ɯ8˔˰ ǁä öĀ˗˳˶ǁ é̠ ˰ǁä îƑ˲˶ǁä ǍǂƳ ƕƴƽäˤǁä ƕ˞˳ǆǓä . 
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Activity Code Description t ES LS ESij+tij LF SL 
1 A ЙЦмвЮϜ ϾтлϮϦ 30 0 30 30 60 30 
2 B атвЊϦЮϜ ЬϝвКϒ 60 30 30 90 120 30 
3 C аϸлЮϜ ЬϝвКϒ 90 30 0 120 120 0 
4 D ϣтϠϼлЪ ЬϝвКϒ1 30 30 64 60 120 60 
5 E ЌϝтϠЮϜ 90 120 0 210 210 0 
6 F ̭ϝжϠЮϜ 60 120 30 180 210 30 
7 G ϣтϠϼлЪ ЬϝвКϒ2 30 210 0 240 240 0 
8 H ϣтϲЊ ЬϝвКϒ1 60 240 30 300 330 30 
9 I  ϣтЂЪϦ ЬϝвКϜ 90 240 0 330 330 0 
10 J  ϣЧϠАЮϜ ЬϝвКϒ

ϣЮϾϝЛЮϜ 
30 330 0 360 360 0 

11 K ϣтϲЊ ЬϝвКϒ2 30 360 0 390 390 0 
12 L ϣтϠϼлЪ ЬϝвКϒ3 30 360 0 390 390 0 
13 M  ЬϝвКϒϣтжϸЛв 60 390 0 450 450 0 
14 N ϣтϠϼлЪ ЬϝвКϒ4 30 390 30 420 450 30 
15 O  ЬϝвКϒ

ϣтЪтжϝЪтвмϼлЪ 
60 390 0 450 450 0 

16 P ̭ыАЮϜ ЬϝвКϒ 60 450 0 510 510 0 
17 Q ϣтϠϼлЪ ЬϝвКϒ5 30 510 0 540 540 0 
 

 æƓ˴˲ǃ Ɨ ǃƓ˯ǃå ƗǃíƓƶ˸ǃå þå˗˳˯ƪå ˤƙ ˗ƿā:Ǒǋā ê̇ ˲ǃå ïƓ˴˸ǃå 
Float (Fl) or (Slack time) (S): LF -  EF or LS ı ES  
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) ɆɜƬ2ê̇ ˲ǃå ïƓ˴˸ǃå ǏǄƵ Ɨƶƿå˦ ǃå Ɨˠ˵ǈǕå . 

 öĀ˗˳˶ǁä ƕƴƜä̠ ǄĀ ˢ ˹ƾƗ åˤǂƨà 
 Ɨɂ̊ ˻Ǆ˱ǈǗå ƗƺǄǃƓȺ ïƓ˶˯Ƥå ú̇ Ƶ Ǒ˯ǃå ƴɂïƓ˵˸ǃå çïåíã ˔˻ǃƓƪá ˥ǆ æ˦ǄƪǕå å˘ǋ ˙ˮ˯ƶȻ

Programming Evaluation and Review Technique (PERT) ˕˹ɜǆ ˖˻ơ 
Ɨ ˹ǀ˯ǃå ǉ˘ǋ ˥ɂ̇ ǒ˗˸ǃå ˥ǆ Ɋ ˠ˳ƙ Ɨǃā˗ƞā Ɨ ʾå̇ ǆā Ɨ˸˳˷ǃå èƓƵā˙˵˸ǃå ç˗ǀƶ˸ǃåā ˃ ˡ˦˯ƕ 
Ɨƛǚƛ Ɨ ˹ǆð èå̇ ǒ˗ǀƙ Ɇḧǃ ɉƓ˵ǈ Ǒǋ: ˥ǆ̊ ǃå ÜˤƑƓ˵˯˸ǃå ˥ǆ̊ ǃå ɆƑƓƽ˯˸ǃå ˙˰ǂǕå ˥ǆ̊ ǃåā 
ǙƓ˸˯ơå. ˖˻ơ ï˗ǀȻ þðǚǃå ˥ǆ̊ ǃå ˘˻ƽ˹˯ǃ ɉƓ˵˹ǃå Ɨǀɂ̇ ˠȺ ÜƗ ǃƓ˸˯ơå ˣǃîā íƓ˸˯ƵǙƓȺ ǏǄƵ 
ƴɂð˦ƙ ÜǑǃƓ˸˯ơǙå Ɠ˯˻ƕ ÿǙ å˘ǋ èå̇ ǒ˗ǀƙ ƴɂð˦˯ǃå ƴ˯˸˯ƙ ˙˻ǒƓƶ˸Ⱥ çí˦ƞ èå̇ ǒ˗ǀ˯ǃå Ɨ ƑƓ˶ơǗå 
˙˰ǂá ˥ǆ Ɠǋ̇ ˻ƹ ÜèƓƶɂð˦˯ǃå ˥ǆ ˔˴ơ ˣǃîā ƝƑƓ˯ǈ ˖˲ ǃå þ˗ǀ˸ǃå ˥ǆ Ɇˮƿ  ˤǃƓƶǃå
)VANSLYKEý˦ơ ( ̇ƛá ˙˻˻ƺƙ ǏǄƵ ǑǃƓ˸˯ơǙå ƴɂð˦˯ǃå ˥ǆð .÷ā˙˵˸ǃå 

 æ˦Ǆƪá æ˦Ǆƪǖǃ ĄƓǀˮɣ ƙā Ɇḧǃ Ɨ ˹ǆ̊ ǃå èå̇ ǒ˗ǀ˯ǃå æƓ˴ơā Ɨǃā˗ƞ ˤƙ ÷ā˙˵˸ǃå Ɨƶƞå̇ ǆā ˤ ˻ǀƙ
 Ơư˦ǆ ˦ǋ Ɠ˸Ḫā ƗǃƓ˯ǃå èǙíƓƶ˸Ǆǃ ĄƓǀƼā (ĄǙƓ˸˯ơå ̇˰ǂǕå ˥ǆ̊ǃåā ÜǑǃâƓƽ˯ǃå ÜǑǆâƓ˵˯ǃå) ɉƓ˵ǈ

) ˤƿï ýā˗˱ǃƓȺ9(. 
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) üĀ˕Ɯ9(ăǗƑ˶˭Ɵä ̠ˮǀǓä xǄ̆ǁäĀ ÛǏǁáƑƻ˭ǁä ÛǏǄáƑ˳˭ǁä) ɇƑ˳ǆ Ʉḥǁ ƕ˷Ǆ̆ǁä çä̠ǐ̞ƾ˭ǁä .( 

ç ɇƑ˳˷ǁä 
ǓƑȸ ƕ ˷Ǆ˘ǁä çä̠ ǐ˕ƾ˭ǁäȹ(ýƑ Ɉƨˤ˭˶ǁä ˣǐƑ ˭ǁä 

a m b t  
1 ЙЦмвЮϜ ϾтлϮϦ 25 30 35 30 2.778 

2 атвЊϦЮϜ ЬϝвКϒ 50 60 70 60 11.111 

3 аϸлЮϜ ЬϝвКϒ 85 90 95 90 2.778 

4 ϣтϠϼлЪ ЬϝвКϒ1 25 30 35 30 2.778 

5 ЌϝтϠЮϜ 85 90 95 90 2.778 

6 ̭ϝжϠЮϜ 50 60 70 60 11.111 

7 ϣтϠϼлЪ ЬϝвКϒ2 25 30 35 30 2.778 

8 ϣтϲЊ ЬϝвКϒ1 50 60 70 60 11.111 

9  ϣтЂЪϦ ЬϝвКϜ 85 90 95 90 2.778 

10  ϣЧϠАЮϜ ЬϝвКϒ
ϣЮϾϝЛЮϜ 

25 30 35 30 2.778 

11 ϣтϲЊ ЬϝвКϒ2 25 30 35 30 2.778 

12 ϣтϠϼлЪ ЬϝвКϒ3 25 30 35 30 2.778 

13  ЬϝвКϒϣтжϸЛв 50 60 70 60 11.111 

14 ϣтϠϼлЪ ЬϝвКϒ4 25 30 35 30 2.778 

15  ЬϝвКϒ
ϣтЪтжϝЪтвмϼлЪ 

50 60 70 60 11.111 

16 ̭ыАЮϜ ЬϝвКϒ 50 60 70 60 11.111 

17 ϣтϠϼлЪ ЬϝвКϒ5 25 30 35 30 2.778 

 ϬϼϲЮϜ ϼϝЂвЮϜ пЯК ϤϝжтϝϠϦЮϜ ИмвϮв 55.556 

 ÿã ˖˻ơX  ÷ā˙˵˸ǃå Ɠǋ˗˹Ƶ Ǐǌ˯˹ǒ ÿå ˔ƹ̇ ƙ Ǒ˯ǃå Ɨ˸ ʿǃå ˦ǋ : 
ÿáā·         ɎāƓ˴ƙā ÷ā̇˵ Ǆ˸ǃ ê̇˲ ǃå ïƓ˴˸ǃ Ɨ˸  ʾǑǋ :540 þ˦ǒ 
  ýāå˗˱ǃå ƝǆƓǈ̇ ƕ þå˗˳˯ƪå ˤƙ Ɨǀ ʾí ƝƑƓ˯ǈ ǏǄƵ ý˦˶˲ǃåā èǙíƓƶ˸ǃå ðƓ˱ǈã ƗƵ̇ ˴ǃā

) ƗɁ˦˴˲˸ǃå ɏïƓ́ ǃ˸å úå̇˲ǈǙå Ɨ˸  ʾè̇ǌl ̟ ơ˻ Ü(Ɇ˴ǂǗå) Ɨǈā̇˯ḧǃǙå7.454 .þ˦ǒ (
) ˤƿï ǑǃƓ˯ǃå ýā˗˱ǃåā14.5 ç˗˸ǃå ýƓ˸˯ơå Ɨ ˴ǈ ˥˻ˮǒ ( .Ɠǋ˗˹Ƶ ÷ā˙˵˸ǃå ðƓ˱ǈã Ǐƶ˴ƙ Ǒ˯ǃå

 ˦ǋā ê̇˲ ǃå ïƓ˴˸Ǆǃ ĄƓǀ˟ ÷ā̇˵ ǃ˸å ðƓ˱ǈã ýƓ˸˯ơå ÿƓḪ Ąǚ˰˸Ƽ540  ýƓ˸˯ơå Ɨ ˴˹ƕ ɏá þ˦ǒ
 ðƓ˱ǈã50%  Ɏíá Ǐ˹ǆð Ɋɣ ƙ˳ ß˦ƪ üƓ˹ǋ ÿá x Ǆ˵ǃ ĄǙƓ˱ǆ ˦Ƶ̠ǒ Ǚ Ɠ˸  ̓˻˥ ǒˮ å̆ǋā ÜɌǀƼ
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˹ǌǃå æ˦ǄƪǕå ɖ˻ˮˠƙ Ǚ˦ ǃ Ɨ ˴˹ǃå ǉ˗ǋ ƗƼ̇ ƶǆ ˥ɜ˸Ȼ Ǚ ÿƓḪā ÜƗ ˴˹ǃå ǉ˗ǋ Ǐǃã˗ Üé̇ ˻ƕ Ǒƪ
 ˥Ƶ Ɨ˸ ʿǃå ƗǄƿ Ɠ˸ǄḪā540  ðƓ˱ǈå ýƓ˸˯ơå Ɨ ˴ǈ ƗǄƿ Ɠ˸ǄḪ ê̇ ˲ǃå ïƓ˴˸ǃå ç˗ǆ ˥Ƶ āá þ˦ǒ

  Ɨ˸ Ǆʿǃ Ɠ˹ƕƓ˴ơ ̠˹Ƶ ĄƓǄƞ Ơưåā å̆ǋā Ü ÷ā̇˵ ǃ˸å(Z) ) ˤƿï ƗǃíƓƶ˸ǃå ˥ǆ ˤ ʿǄǃ ç̇ ˡƓ˹˸ǃå4.(
     

 Ǒƶ ˮˠǃå ƴɂð˦˯ǃå ýā˗ƞ ǑƼ çí˦ƞ˦˸ǃå Ɨ˸ ʿǄǃ Ǌƙ̇ ˡƓ˹ǆ ˤ˯ǒ  ƗǃíƓƶ˸ǃå ǉ˘ǋ ƝƙƓǈ(Z -  Table) 
 Ɨ˸ ʾ ÿá Ɠ˹ǃ è̇ ǌˡ ˗ǀƼZ  ˗˹Ƶ550  ˥ɜǆá Ɇ˴ǂǗå ƝǆƓǈ̇ ƕ þå˗˳˯ƪƓȺ ƗǃíƓƶ˸ǃå ɖ˻ˮˠ˯Ɂā þ˦ǒ
Ɨ˸ ʾ ǏǄƵ ý˦˶˲ǃå(Z)  ) Ǒǋā1.34 Ɨ˸ ʿǄǃ ç̇ ˡƓ˹˸ǃå Ɨ˸ ʿǃåā Ü(Z  ǑƼ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå

) ƗɂāƓ˴ǆ ǑǌƼ Ǒƶ ˮˠǃå ƴɂð˦˯ǃå ýā˗ƞ0.999 ðƓ˱ǈã Ɨ ˴˹ƕ ɏá (91% Ɨ˱ ˯˹ǃå ǉ˘ǋā Ü
ǒ˗ǆ Ɠǌ˻ǄƵ ý˦ƶȻ ÿá ˔˱Ȼ Ǐ˹ǆð ûïƓƼ ɌǀƼ þƓȻá ç̇˵Ƶ üƓ˹ǋ ÿƓḪ ÿɀā Ǐ˯ơ ÜĄå̇˰˻Ḫ ÷ā̇˵ ǃ˸å ̇

 ˦ǋā) ê̇ ˲ǃå ïƓ˴˸ǃå ˔˴ơ Ɠǌǃ Ɋˠ˳˸ǃå ç˗˸ǃåā ðƓ˱ǈǘǃ ƗɁ˦Ǆˠ˸ǃå ç˗˸ǃå ǉ˗ǋ ˥˻ƕ540 
 ˙˟Ɠ˳˸ǃå Ɠ˸ ƪ Ǚ ç̇ ˯ƽǃå ǉ˗ǌǃ Ɇ˰ǆǕå ýǚƺ˯ƪǙå ÷ā˙˵˸ǃå çïåíã ˥ǆ ˔Ǆˠ˯ǒ å˘ǌǃā .(þ˦ǒ

.Ɨ Ƒ̇ ˸ǃå ˙˻ƹ þå Ɠǌ˹ǆ ç̇ ǋƓˢǃå ßå˦ƪ ƗǄ˸˯˲˸ǃå 
 

) ýā˗ƞ10 Ǒƶˮ ǃɣå ƴɂð˦˯ǃå ýā̠˱ ǃ ĄƓǀƼā ÷ā̇˵ ǃ˸å ðƓ˱ǈã ýƓ˸˯ơå ̝ ǈ˴ :( 
% Completion m x z 

25% 0.2514 540 535 -0.67082 

11% 0.1075 540 530 -1.34164 

2% 0.0174 540 525 -2.01246 

0% 0.0004 540 515 -3.3541 

50% 0.5 540 540 0 

75% 0.7486 540 545 0.67082 

91% 0.9099 540 550 1.341641 

:Ɨ ǃƓ˯ǃå éǚ˰ǃå ˤ ʿǃå ˗ǒ˗˲ƙ Ǒǋ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå Ɇ˻Ǆ˲ƙ ǑƼ ǏǃāǕå ç˦ ˠ˳ǃåā 
 Ɨˠ˳ǃå ɖƼā Ɨ˸ ʿǃåPlanned value  Ɇ˸ƶǃå ƗƽǄḧƙ Ɨǈðå˦ǆ ýā̠˱ Ⱥ ĄƓ˷Ȼá ƗƽǄḧ˯ǃå ǉ̆ǋ ǏƵ̠ƙā

Budgeted Cost of Work Scheduled (BCWS). 
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 Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃåEarned value  ýƓ˸ƵǕå Ɨǈðå˦ǆ ýā̠˱ Ⱥ ĄƓ˷Ȼá ƗƽǄḧ˯ǃå ǉ̆ǋ ǏƵ̠ƙā :
 ç̊ ˱˹˸ǃåBudgeted Cost of Work Performed(BCWP). 

 Ɨ Ǆƶƽǃå ƗƽǄḧ˯ǃåActual Cost ˚˱˹˸ǃå Ɇ˸ƶǄǃ Ɨ Ǆƶƽǃå ƗƽǄḧ˯ǃƓȺ ƗƽǄḧ˯ǃå ǉ˘ǋ ǏƵ˗ƙā :Actual 
Cost of Work Performed(ACWP) . 

:ǑǃƓ˯ǃƓḪ ˤ ʿǃå ɆḪ æƓ˴ơ ˤ˯˻ƪ å˘ǋ ǏǄƵā 
Á ƶǃå ƗƽǄḧƙ ˚˱˹˸ǃå Ɇ˸Budgeted Cost Work Performed 

 BCWP = Actual Time × Budgeted Cost 
Á  Ɨˠ˳ǃå ɖƼā ƗƽǄḧ˯ǃåBudgeted Cost Work Scheduled  

BCWS = Scheduled Time × Budgeted Cost 
Á  ˚˱˹˸ǃå Ɇ˸ƶǃå ˔˴ơ Ɨ Ǆƶƽǃå ƗƽǄḧ˯ǃåActual Cost Work Performed 

ACWP = Actual Time × Actual Cost  
 æ˦ǄƪǕ ĄƓǀˮɣ ƙā .ǉǚƵá Ɠǌ˻ǃã çïƓƬǗå ʕƙ Ǒ˯ǃå èǙíƓƶ˸ǃå ýǚƤ ˥ǆ èå̇Ƭ˓ ǃ˸å ǉ̆ǋ æƓ˴˲ ǃā
 Ɨ˸ ʿǃå ƴƿåā ƗƼ̇ ƶ˸ǃ çí˗˲ǆ Ɨ ˹ǆð ç̇ ˯Ƽ Ɋ ư íå̇ ǒ Ǌǈá ɏá ñíƓ˴ǃå ˙ǌ˵ǃå ǑƼ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå
 Ɋư ̠˹Ƶ ̠ƞā ̠ǀƼ ÜýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƵ ñíƓ˴ǃå ̇ǌ˵ǃå ̠˹Ƶ Ɏ̇ƤǕå ˃ ǃƓḧ˯ǃåā Ɨ˴ ɜ˯˸ǃå

å ǑƼ ˃ ǃƓḧ˯ǃå ˕ƺǄƕ Ɨˠˠ˳˸ǃå Ɨ ǈå̊ ˻˸ǃå ˔˴ơ ƗƽǄḧ˯Ǆǃ Ǒ˸ǂå̇ ˯ǃå ǑǃƓ˸ƞã ÿá ñíƓ˴ǃå ˙ǌ˵ǃ
)3,792,721.55) ƸǄƕ Ɨ Ǆƶƽǃå ƗƽǄḧ˯Ǆǃ Ǒ˸ǂå̇ ˯ǃå ǑǃƓ˸ƞã ÿáā ý.í (3,922,262 ý.í (

) ˕ƺǄƕ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå ƗƽǄḧ˯ǃ Ǒ˸ǂå̇ ˯ǃå ǑǃƓ˸ƞã ÿáā3,480,585.55 ˥ǒƓ ƙ ÿá Ɠ˸Ḫ ý.í (
) ñíƓ˴ǃå ˙ǌ˵ǃå ˗˹Ƶ ƗƽǄḧ˯ǃå- 441,677.45ý.í ( Ɇ˸ƶȻ ÷ā˙˵˸ǃå ÿá Ǒ˹ƶȻ Ɠ˸ǆ ǏǄƵƋȺ 

˥ǆ Ɨǈðå˦˸ǃå ) ƸǄƕ Ɨǃā˗˱ǃå ˥ǒƓ ƙ ÿáā çí˦Ʈ̇ ˸ǃå- 312,136˙ƤƋ˯ǆ ÷ā˙˵˸ǃå ÿá Ǒ˹ƶȻ Ɠ˸ǆ ý.í ( 
Ɠ˸Ƶ ɊˠƤ Ǌǃ  ƸǄƕ ƗƽǄḧ˯ǃå ßåíá ˙Ƭ˓ǆ ÿáā)0.89ɄǄɜȻ ÷ā˙˵˸ǃå ÿá Ǒ˹ƶȻ å˘ǋā ( ˙˰ǂá Ɠ˸ǆ 
ï˗ƿ  ćƓ˷Ȼá Ǒ˹ƶɂā Ǌǃ Ǌǈá ɆƕƓǀǆ Ɇǂ ïƓ˹ǒí ʕƙ ǊƿƓƽǈã ǏǄƵ ÷ā˙˵˸ǃå ǊǈƎƼ ʕ˯ǒ ã) êƓ˯ǈ0.89( 
˥ǆ ) ƸǄƕ Ɨǃā˗˱ǃå ßåíá ˙Ƭ˓ǆā Ɨ˸ ʿǃå0.92ÿƎƼ ( ˣǃî Ǒ˹ƶȻ ÿá ÷ā˙˵˸ǃå ̠ƿ Ǐǌ˯ǈå ǏǄƵƋȺ 
Ɠ˸ǆ ˦ǋ Ɋˠ˳ǆ ÜǊǃ Ǌǈáā ˙ƤƋ˯ǆ ˥Ƶ ýā˗˱ǃå. ƗƽǄḧǃå ÿáā Ɨ Ǆḧǃå çï˗ǀ˸ǃå ÷ā˙˵˸Ǆǃ ˗˹Ƶ  ǊƑƓǌ˯ǈå

) ˕ƺǄƕ ñíƓ˴ǃå ˙ǌ˵Ǆǃ33,794,549.2.ý.í (  
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) ɆɜƬ4Ɨ˸ ʿǃå æƓ˴ơ  :( ñíƓ˴ǃå ˙ǌ˵ǃå ˗˹Ƶ ˃ ǃƓḧ˯ǃå Ɋ ư þ˦˻ǃ Ɨ ˴˯ɜ˸ǃå 
 

) ˤƿï ǑǃƓ˯ǃå Ɇɜ˵ǃåā5 ˙˻˵ƙ ˖˻ơ Ɨ Ǆƶƽǃåā Ɨ ˴˯ɜ˸ǃåā Ɨˠˠ˳˸ǃå ƗƽǄḧ˯ǃå ˤ ʾ èƓ ˹˲˹ǆ ˥˻ˮǒ (
 ðāƓ˱ƙ ɏ̊Ḫ̇˸ǃå Ɨƙå̇˶ ǆ Ǐƽ˵˯ ǆ˴ ̇ɂ˦ɣƙā ƗǈƓƮ ÷ā̇˵ ǃ˸ çï˦Ḫ̆˸ǃå ˃ ǃƓḧ˯Ǆǃ Ɇ˻Ǆ˲˯ǃå ƝƑƓ˯ǈ

 Ɋ ˷ǃ ƓǀƼā Ɨˠˠ˳˸ǃå Ɨǃā˗˱ǃå ˥Ƶ ˙ƤƋ˯ǆā ƗƽǄḧ˯ǃåå˘ǌɁā .ñíƓ˴ǃå ˙ǌ˵ǃå ˗˹Ƶ ˃ ǃƓḧ˯ǃå 
.Ǌǃ Ɋˠ˳ǆ ˦ǋ Ɠǆ ˥Ƶ úå̇ ˲ǈǙå Ơ ˲˶˯ǃ ƗǃƓƶƼ èåßå̇ ƞã îƓ˳ƙå ˔Ǆˠ˯ǒ 

 
) ɆɜƬ5 :(Ɨ Ǆƶƽǃåā Ɨ ˴˯ɜ˸ǃåā Ɨˠˠ˳˸ǃå ƗƽǄḧ˯ǃå ˤ ʾ èƓ ˹˲˹ǆ ñíƓ˴ǃå ˙ǌ˵ǃå ˗˹Ƶ 
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ƛƏƑ˭˷ǁä 
:ǑǃƓ˯ǃå ǑƼ ƓǋðƓ˱Ȼã ˥ɜ˸Ȼ ˖˲ ǃå å˘ǋ ǑƼ Ɠǌ˻ǃã ɆƮ˦˯ǃå ˤƙ Ǒ˯ǃå ƝƑƓ˯˹ǃå ˤǋá ˥ǆ 

1.  ˕˹˻ƕ ǑƼ Ɨ ƪ˗˹ǌǃå ˔˻ǃƓƪǕå ɖ˻ˮˠƙ Ɨ ˸ǋá üï˗ƙ Ǚ ÷ā˙˵˸ǃå çïåíã ÿá ƝƑƓ˯˹ǃå
 Ɠǌ˸ǋá ˥ǆā ÷ā˙˵˸ǃå íïå˦ǆ Ɋ ˠ˳ƙ ß˦ ƪ Ǐǃã Ɏíá Ɠ˸ǆ èƓƵā˙˵˸ǃå Ɋ ˠ˳ƙā çïåíã

.Ǒ˹ǆ̊ ǃå íï˦˸ǃå 
2.  ÷ā˙˵˸ǃå ˥ǆð Ɇ˻Ǆǀƙ Ǐǃã ɏí˓ǒ Ɨ ƪ˗˹ǌǃå çïåíǗå ˔˻ǃƓƪá ɖ˻ˮˠƙ ÿá ƝƑƓ˯˹ǃå è̇ ǌˡá

 ÷ā̇˵ ǃ˸å ˥ǆð ÿá ĄƓ˲ưåā èƓȺ ɏ̆ǃåā Ǐǃã ǊǄ˻Ǆǀƙ ˤƙ ˗ƿ18  ˥ǆ ĄǙ̠ƕ Ąå̇ǌƬ22 
.Ąå̇ǌƬ 

3.  æ˦ǄƪƋḪ ÷ā˙˵˸ǃå ˃ ǃƓḧƙ ǏǄƵ ƗȺƓƿ̇ ǃå Ǐǃã Ɨ ƪ˗˹ǌǃå çïåíǗå ˔˻ǃƓƪá ɖ˻ˮˠƙ ɏí˓ǒ
.Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå 

4.  ÿāí ÷ā̇˵ ǃ˸å ðƓ˱ǈã ˥ǆð ̇˻ ǀ˶ƙ Ǐǃã ɏí˓ǒ Ɨƪ̠ǌ˹ǃå çïåíǗå ̝ ǃ˻Ɠƪá þå̠˳ ƪ˯å ÿá
.÷ā˙˵˸ǃå çí˦ƞā ƗƽǄḧ˯ǃå ˙ƛƋ˯ƙ ÿá 

5. Ǖå èƓɜ Ƭ æ˦Ǆƪá ÿá ðƓ˱ǈã ˥ǆð Ɇ˻Ǆǀƙā ÷ā˙˵˸ǃå Ɨˠ˵ǈá ˗ǒ˗˲ƙ ǑƼ ˤǌƪá ýƓ˸Ƶ
.÷ā˙˵˸ǃå 

6.  ˕ˮƛá ɏ˘ǃå ˔˻ǃƓƪǕå ˤǋá ˥ǆ ˙ˮ˯ƶȻ ê̇ ˲ǃå ïƓ˴˸ǃå æ˦Ǆƪá ÿá ƝƑƓ˯˹ǃå èïƓƬá Ɠ˸ǂ
.ǑǄḧǃå ÷ā˙˵˸ǃå ˥ǆð ˗ǒ˗˲ƙ ǑƼ ǊơƓ˱ǈ 

7.  ÷ā˙˵˸ǃå ðƓ˱ǈã Ɨ ǃƓ˸˯ơå Ɨ ˴ǈ ˙ǒ˗ǀƙ ǑƼ ÷ā˙˵˸ǃå Ɨƶƞå̇ ǆā ˤ ˻ǀƙ æ˦Ǆƪá ˤǌƪá
Ɨǀɂ̇ ˠȺ ÜƗ ǃƓ˸˯ơå ˣǃîā íƓ˸˯ƵǙƓȺ ǏǄƵ  Ǒƶ ˮˠǃå ƴɂð˦˯ǃå ýā˗ƞ(Z). 

8.  ǏǄƵ ˃ ǃƓḧ˯ǃå ˗ǒ˗˲ƙā úå̇ ˲ǈǗå ñƓ ʾ ǑƼ ƗǃƓƶƼ çåíá Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå æ˦Ǆƪá ˗ƶȻ
.ƓǌƵå˦ǈá ɄǄ˯˳ǆ 

9.  Ɇ˻ǋƋƙ ǑƼ Ɨǆ˗˳˯˴˸ǃå Ɨ˰ǒ˗˲ǃå Ɨ ˸Ǆƶǃå ˔˻ǃƓƪǕå ˥ǆ ɖˮ˴˸ǃå Ɇ˻ǋƋ˯ǃå æ˦Ǆƪá ˗ƶȻ
ǆ ˗ƵƓ˴Ȼ Ɠ˸ǆ ˤǌƶǆ ˗ƿƓƶ˯ǃå Ɇˮƿ ˥˻ǃāƓǀ˸ǃå āá ˥ǒíï˦˸ǃåïƓ ˯Ƥå ǑƼ ïå̇ ǀǃå ɏ˘˳˯ 

.÷ā˙˵˸ǃƓȺ ˥ǒ˗ǌƶ˯˸ǃå ˥˻ǃ˦ǀ˸ǃå āá ˥ǒíï˦˸Ǆǃ Ɇ˷ƼǕå Ɇǒ˗ˮǃå 
 



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   мсс 

 

çƑ Ƭˤ˭ǁä 
1.  Ɨ ƪ˗˹ǌǃå ˔˻ǃƓƪǕå ɖ˻ˮˠƙ Ɨ ˸ǋƋȺ ÷ā˙˵˸ǃå çïåíã ˔ɂï˗ƙā ƴ ˱˵ƙ ǏǄƵ Ɇ˸ƶǃå

.èƓƵā˙˵˸ǃå Ɋ ˠ˳ƙā çïåíã ǑƼ 
2.  ˥˻˴˲ƙā ÷ā˙˵˸ǃå ˥ǆð Ɇ˻Ǆǀƙ ú˗ǌƕ Ɨ ƪ˗˹ǌǃå çïåíǗå ˔˻ǃƓƪá ɖ˻ˮˠƙ ǏǄƵ Ɇ˸ƶǃå

.Ɠǋâåíá 
3.  Ɇ˻Ǆǀƙā ÷ā˙˵˸ǃå ßåíá ˥˻˴˲˯ǃ Ɨ ˴˯ɜ˸ǃå Ɨ˸ ʿǃå Ɨƪ˗˹ǋ æ˦Ǆƪá ɖ˻ˮˠƙ ǏǄƵ Ɇ˸ƶǃå

.ƗǈƓ ˶ǃå ˃ ǃƓḧƙ ˔˹˱ƙā ƗƽǄḧ˯ǃå 
4.  Ǌǃ Ɠ˸ǃ ɖˮ˴˸ǃå Ɇ˻ǋƋ˯ǃå æ˦Ǆƪá ǏǄƵ ÷ā˙˵˸ǃå çïåíã ˔ɂï˗ƙā ƴ ˱˵ƙ ǏǄƵ Ɇ˸ƶǃå

.÷ā˙˵˸ǃƓȺ ˥ǒ˗ǌƶ˯˸ǃå ˥˻ǃ˦ǀ˸ǃå āá ˥ǒíï˦˸Ǆǃ Ɇ˷ƼǕå Ɇǒ˗ˮǃå ïƓ ˯Ƥå ǑƼ ïāí ˥ǆ 
5.  ɖ˻ˮˠƙ ÷ā˙˵˸ǃå Ɨˠ˵ǈá ˗ǒ˗˲ƙ ǑƼ ïāí ˥ǆ Ǌǃ Ɠ˸ǃ ýƓ˸ƵǕå èƓɜ Ƭ æ˦Ǆƪá

.÷ā˙˵˸ǃå ðƓ˱ǈã ˥ǆð Ɇ˻Ǆǀƙā 
6.  æ˦ǄƪƋḪ Ɨ ƪ˗˹ǌǃå ˔˻ǃƓƪǕå ǏǄƵ ƴ ˱˵˯ǃå ƗƵƓ˹Ʈ ǑƼ ˥˻ǄǆƓƶǃå ˔ɂï˗ƙā ƴ ˱˵ƙ

 ˥ǆð ˗ǒ˗˲ƙ ǑƼ ƓǌơƓ˱ǈ ˕ˮƛá ɏ˘ǃå ˔˻ǃƓƪǕå ˤǋá ˥ǆ ˙ˮ˯ƶȻ ɏ˘ǃå ê̇ ˲ǃå ïƓ˴˸ǃå
.ǑǄḧǃå ÷ā˙˵˸ǃå 

7. ˻ǀƙ æ˦Ǆƪá ˤǌƪá ɖ˻ˮˠƙ ðƓ˱ǈã Ɨ ǃƓ˸˯ơå Ɨ ˴ǈ ˙ǒ˗ǀƙ ú˗ǌƕ ÷ā˙˵˸ǃå Ɨƶƞå̇ ǆā ˤ
 ĄåíƓ˸˯Ƶå ÷ā̇˵ ǃ˸å ǏǄƵ  Ǒƶ ˮˠǃå ƴɂð˦˯ǃå ýā˗ƞ(Z). 

8.  ˔˻Ǆƪá ǏǄƵ Ɨ˲˶ǃå ÷Ɠˠƿ èƓƵā˙˵ǆ çïåíã ǑƼ ïíå˦ḧǄǃ ˗˻˱ǃå Ɇ˻ǋƋ˯ǃåā ˔ɂï˗˯ǃå
 Ɋư ʕs ǈā ̝ ǃ˻Ɠƪáā Ɨƪ̠ǌ˹ǃå çïåíǗå èåāíáā èƓǃàā Ɨ˰ǒ̠˲ǃå Ɋɣ ˳˯ǃå û̇ ā˟

.èƓ ǈå̊ ˻˸ǃåā ˃ ǃƓḧƙ 
9. ǂ èƓǈƓ ƕ ç˗ƵƓƿ ˙˻Ƽ˦ƙ Ɨ ˸ǋƋȺ ƴɂïƓ˵˸ǃå ßåï˗ǆ Ɨ ʸ˦ƙ çïā˙˷Ⱥ ˖˲ ǃå ǑƮ˦ǒ Ɠ˸

 .Ɨ ƪ˗˹ǌǃå èƓƵā˙˵˸Ǆǃ 
ƲƜä̠ ˶ǁä 
]1[ _ Ʉƪ˦ǒ ˔ǃƓƹ ÜǑƪƓ ʸā ÜɆ˻Ǆƞ ˔ƙåï Ü˝ɂ˦Ʈā Ɇ˻Ǆƞ ˔ǃƓƹ Ü˝ɂ˦Ʈ2018 Ü(

.ƴɂð˦˯ǃåā ˙˵˹Ǆǃ ßå̇ ƛã ïåí :ÿƓ˸Ƶ ÜƴɂïƓ˵˸ǃå çïåíã èƓ ƪƓƪá 
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]2[  .Ʉƪ˦ǒ ˗˸ơá Ü˥ǒíāí2012 ÜƴɂïƓ˵˸ǃå çïåíã . Ɨ˸Ǆƶǃå ɏïāðƓǃå ïåí ÜƗǈƓ˰ǃå Ɨƶɣǃå
.ÿƓ˸Ƶ Üƴɂð˦˯ǃåā ˙˵˹Ǆǃ 

]3[  .ɖ˻Ƽ˦ƙ í˦˸˲ǆ ÜǑưƓǆ2016 Ɨ ʹǆƓ˱ǃå ïå˗ǃå ÜƗ˰ǃƓ˰ǃå Ɨƶ ˠǃå ÜƴɂïƓ˵˸ǃå Ɨǃā˗ƞ çïåíã .
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ǒú˗ǌ  Ɠ ˮ˻Ǆƕ ǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ƪ˓ǆ ǑƼ çí˦˱ǃå ÿƓ˸˷ǃ Ǒ˹˟˦ǃå ˚Ḫ̇ ˸ǃåǏǃã å ýƓǀ˯ǈǙ

) ƝƑƓ˯˹ǃå ǏǄƵ ʕƑƓǀǃå ʕǄƶ˯ǃå êî˦˸ǈ Ǐǃã ɏ̠ Ǆ˻ǀ˯ǃå ̨ɂï̠˯ǃå ʕǄƶƙ Ɲǌǈ ˥ǆ ĄƓ˱ɂï̠ƙOBE(    
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Ɨ ˱ǌ˹ǆ Ɨǀɂ̇ ˟ Ǒǋ ç˦ ƞ̇ ˸ǃå ˙˻ǒƓƶ˸ǃå ɖƼā Ɨ ˸ Ǆƶƙ èƓƞ̇ ˳ǆ Ǐǃã ý˦Ʈ˦ǃå ǑƼ ˤǋƓ˴ƙ Ǒ˯ǃå 

 ƝƑƓ˯˹ǃå ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃåǃåƙ Ǒ˯ ɏí˓å Ǐǃãǃɣå ʕǄƶƙ ƝƑƓ˯ǈ ˥ǆ ýƓƵ Ɏ˦˯˴ǆ ǏǄƵ ý˦˶ ǃ˲ æǚ
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 ā ÜóƓ˳ǃåā þƓƶǃå ÷Ɠˠǀǃå Ü˛ɂï˗˯ǃå Ɨ˭˻ǋá ßƓǃāá Ąå̇˻Ƥï˦ǆǕåå˦ƪ ÜýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ . ß
 ï̇ǀ˸ǃå Ɏ˦˯˴ǆ ǏǄƵāá  ˔˱Ȼ Ǒ˸ Ǆƶ˯ǃå ƝǆƓǈ̇ ˮǃåÿá ǚɣǄǃ Ɨ˴ ǃ˹ƓȺ Ɨ˲ưåā çï˦˶ ǃå ÿ˦ḧƙ Üæ
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 ǏǄƵ Ɨ˸ƑƓǀǃå ˤǄƶ˯ǃåèƓƞ̇ ˳ǆ  ˥ǆā ÜˤǄƶ˯ǃåǀ ʿ˲ƙ íå̇ ˸ǃå ˤǄƶ˯ǃå ƝƑƓ˯ǈ ˗ǒ˗˲ƙ :˙ƮƓ˹ƶǃå ǉ˘ǋ ÜƓǌ
ç˦ƞ̇˸ǃå ƝƑƓ˯˹ǃå ˦˲ ǈ Ǌƞ˦˸ǃå ʕǀ˻˯ǃå û̇ ā˟ ʕǄƶ˯ǃåā ̨ɂï̠˯ǃå èƓǃàā ƝǋƓ˹˸ǃå ʕ˸˶ƙ. 

  ˤǄƶ˯ǃåā ˛ɂï˗˯ǃå Ɨˠ˵ǈá ǑƼ çßƓ˹ˮǃå çåîƓ˲˸ǃå þå˗˳˯ƪå Ɨ ˱ǌ˹ǆ þ˗ǀǈ ú˦ƪ Ɨƿï˦ǃå ǉ˘ǋ ǑƼ
ˤ ˻ǀ˯ǃåā ǚƤ ˥ǆ èƓǈƓ ˮǃå ˗Ƶå˦ƿ ˤˢǈ çïåíã þå˗˳˯ƪƓȺ þǚƶ˯ƪǙå Ɨƺǃ ɖ˻ˮˠƙā ýStructured 

Query Language  ï˙ǀ˸ǃ èƓǈƓ ˮǃå ˗Ƶå˦ƿ ɍíƓ ǆ ç̠ƶ˸ǃå ç˦ƞ̇˸ǃå èƓƞ̇˳ Ǆ˸ǃ ĄƓǀƼāƕ êî˦˸˹
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 Ɨƪ˗˹ǋ ˤ˴ǀȺ çí˦˱ǃå ˔ƪƓ˲ǃåǑǃǓå èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙā - Ɨƪ˗˹ǌǃå Ɨ Ǆǂ- ˮƮ ƗƶǆƓƞ Ɨƙå̇
ɖ˻ǀ˲˯ǃ .çí˦˱ǃå Ɨ ǃƓƵ èƓƞ̇ ˳ǆ 
 çƑ˶ǂḥǁäƕ ǂ˹ǁ˕ǁä: ) ƝƑƓ˯˹ǃå ǏǄƵ ˤƑƓǀǃå ˤ Ǆƶ˯ǃåOBE ÜˤǄƶ˯ǃå Ü˛ɂï˗˯ǃå ÜƝǋƓ˹˸ǃå Ü( Üˤ ˻ǀ˯ǃå

SQL. 
Abstract 

The National Center for Quality Assurance in Higher Education 

Institutions in Libya seeks to gradually move from the traditional 

learning approach to the Outcome-Based Education (OBE) model 

to achieve Intended learning outcomes. The success of the outcome-

based learning methodology leads to obtaining a high level of 

student learning outcomes and the active participation of all 

beneficiaries of the educational process, represented by students, 

faculty members, the public and private sectors finally parents.  

In another side at the level of the course or the educational 

program the picture must be clear for the students, this picture 

describes what is important for the student to be able to accomplish 

after completing the course or educational program. Therefore, we 

need to identify the basic elements that contribute to a learning 

methodology based on learning outcomes, and these elements 

include: determining the learning outcomes to be achieved, 

designing curricula, teaching and learning mechanisms, and 

evaluation methods directed towards the desired results, obtaining 

continuous improvements for courses and programs. In this paper, 

we will present the methodology of using constructive alignment in 

teaching, learning and assessment activities by applying database 

management systems by using Structured Query Language (SQL) 

to the course introduction to database system, according to the 

desired educational outcomes prepared in advance, at the University 

of Sabratha -Faculty of Engineering - Department of Computer and 

Information Technology. 
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1:ƕǄ˕ƾ˶ǁä. 
 çí˦ƞ ˙ɂ˦ˠƙ ǑƼ ˤǋƓ˴Ȼ ǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ƪ˓ǆ ƴ ˸˱ǃ ˤǄƶ˯ǃå èƓƞ̇ ˳ǆ ɖ˻ǀ˲ƙ ÿƓ˸ư ÿã

 āî ˥˻˱ɂ̇Ƥ ̇˻Ƽ˦ƙ ýǚƤ ˥ǆ xǃîā ÜɆ˸ƶǃå û˦ƪ ɏ ˮǆ Ɨ ǃƓƵ èåïƓǌǆǀǃå ˤǄƶ˯ǃå ǏǄƵ Ɨ ˹ ˤƑƓ
 Ɠ˸Ḫ .ƝƑƓ˯˹ǃå ǏǄƵÿã  ǑƼ ƴ˸˯˱˸Ǆǃ Ɨǆ̠ǀ˸ǃå èƓǆ̠˳ ǃå çí˦ƞ ǏǄƵ ̨ɜƶ˹ƙ Ɇ˸ƶǃå û˦ƪ çí˦ƞ

 ˥ǆ Ɠǋ̇ ˻ƹā Ɨ ǆ˗˳ǃåā Ɨ ˲˶ǃåā Ɨ ˸ Ǆƶ˯ǃå èǙƓ˱˸ǃå ƴ ˸ƞèǙƓ˱˸ǃå [1]Ü[2]ÿã .  þ˗ǀ˯ǃå
 ˕ǄƮā ɏ˘ǃåǊ ǃã ˤǆǕå  èåïƓǌ˸ǃåā Ɨ ˸ Ǆƶ˯ǃå èƓƞ̇ ˳˸ǃƓȺ þƓ˸˯ǋǙå ˔ˮ˴Ⱥ ɖǀ˲ƙ Ɨǆ˗ǀ˯˸ǃå

.˥˻˱ɂ̇ ˳ǃå ɏ˗ǃ ˤǄƶ˯ǃå ƝƑƓ˯ǈ ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå ǏǄƵ Ɨ ˹ˮ˸ǃå Ɨ ˴˯ɜ˸ǃå 
 ǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ƪ˓ǆ ƴ ˸ƞ Ǐƶ˴ƙǏǃã  ßƓ˹ƕ ǑƼ ˤǋƓ˴ƙ èåßƓƽḪ Ɲɂ̇ ˳ƙ˱˸ǃåÜƴ˸˯  ĄƓ˷Ȼáā

 û˦ƪ èƓǄɣ˯ǆ ɖ˻ǀ˲ƙÜɆ˸ƶǃå  êƓ˯˲ƙ ˣǃ˘ǃǏǃã Ǆ˸ƶǃå ˙ɂ˦ˠƙƵ ýǚƤ ˥ǆ Ɨ ˸ Ǆƶ˯ǃå Ɨ Ɠǋ̇ ƮƓ˹
 ˙˻ƛƋ˯ǃå èåî Ɨ ˴˯ɜ˸ǃå èåïƓǌ˸ǃå ˛ɜƶƙ Ǒ˯ǃå Ɨ ˸ Ǆƶ˯ǃå èƓƞ̇ ˳˸ǃå ˗ǒ˗˲ƙ ǑƼ ƗǄ˰˸˯˸ǃå Ɨ ˴ Ƒ̇ ǃå
 û˦ƪā ǑǃƓƶǃå ʕǄƶ˯ǃå èƓ˴ƪ˓ǆ ˥˻ƕ ç̇ƬƓǆ çƓ˹ƿ Ơ˯Ƽ ̝Ǆɣ˯ǒ ɏ̆ǃå Ɇ˸ƶǃå û˦ƪ ǑƼ ̇ƬƓ˸ǃå

ÜɆ˸ƶǃå ˳˸ǃå ɖ˻ǀ˲ƙ ǏǄƵ çïíƓǀǃå Ɨ ˸ Ǆƶ˯ǃå Ɲǆå̇ ˮǃåā èåï˙ǀ˸ǃå ˤ ˸˶ƙ èƓƞ̇ ̇ ˸ǃåÜç˦ ƞ  ˗ǒ˗˲ƙ
 Ɇḧǃ ˤ Ǆƶ˯ǃå ɆƑƓƪāā èåāíáÜƗƞ̇ ˳ǆ  āá ɍ̊ƞ Ɇɜ˵Ⱥ èƓƞ̇˳ ǃ˸å ʕ ǀ˻ƙ Ɨ̔Ḫ ̠ǒ̠˲ƙ Ąå̇˻Ƥáā

.ǑǄǂ 
 èƓ˴ƪ˓ǆ ƴ ˸˱ǃ Ɨ ˸ Ǆƶ˯ǃå Ɲǆå̇ ˮǃåā èåï˙ǀ˸ǃå ƴ ˸˱ǃ çí˦˱ǃå ˙˻ǒƓƶǆ ˤ ˸˶ƙ ˔˱Ȼ ˣǃ˘ǃ
 ǉ˘ǋ Ɨ ʾå̇ ˸ǃ ˥˻˶˶˳˯ǆ ˗ǒ˗˲ƙ ˣǃ˘Ḫā Üçí˦˱ǃå ÿƓ˸ư ˔˯ɜǆ Ɇˮƿ ˥ǆ ǑǃƓƶǃå ˤ Ǆƶ˯ǃå

ƶ˸ǃå Ɨ˴ƪ˓˸ǃå èƓƞ̇ ˳ǆ ɖ˻ǀ˲ƙ ˥˸˷Ȼ Ɠ˸ǆ Ǒ˸ Ǆƶƙ ƝǆƓǈ̇ ƕ āá ï˙ǀǆ ɏå ˘˻ƽ˹ƙ ßƓ˹ƛá ˙˻ǒƓ
 ÜƗ˴ƪ˓˸ǃå ǉ˘ǋ ƗǃƓƪïā Ɨɂâï ƴƿå˦ǃå ǑƼ ˛ɜƶƙ Ǒ˯ǃå Ɨ ˸ Ǆƶ˯ǃåƓ˷Ȼáā ˯ǃå Ɨ Ǆ˸ƶǃ ƗǄ˰˸˯˸ǃå ˤ ˻ǀ

 ˗ǒ˗˲ƙ ç˗ơ˦ǃå ǉ˘ǋ þƓǌǆ ˥ǆ ÜèƓ Ǆḧǃå āá þƓ˴ƿǕƓȺ ˕ǈƓḪ ßå˦ƪ èƓǈƓ˲˯ǆǙåā Ɨƪåï˗ǃå ç˗ơā ǑƼ
ǀƼā ˤ ˻ǀ˯ǃå Ɋ˸ǈ .Ɨ˴ƪ˓ ǃ˸å úå̠ǋá ɖǀ˲Ȼ Ɠ˸ǃ Ɨ˸ Ǆƶ˯ǃå èƓƞ̇˳ Ǆ˸ǃ ĄƓ 

2.) ˢǂƴ˭ǁä ƛƏƑ˭ǆLearning Outcomes(: 
 Ĉɂā ʕǄƶ˯˸ǃå Ǌ˴ ɜ˯Ȼ Ɠǆ ˦ǋ ʕǄƶ˯ǃå ƝƑƓ˯˹ƕ í˦˶ ǀ˸ǃå˥ǆ ßƓǌ˯ǈǙå ˗˹Ƶ ǊȺ þƓ ʿǃå Ǌ˹ɜ˸  Ɨ Ǆ˸Ƶ

 Ǒ˯ǃå Ɨ ˱ǌ˹˸ǃå āá Ɨ ʸƓ˸˯ƞǙåā Ɨ ˶˳˵ǃå èåï˗ǀǃåā èåïƓǌ˸ǃåā ƗƼ̇ ƶ˸ǃå ǑƼ Ɇ˰˸˯ɂā ÜˤǄƶ˯ǃå
Ȼ ÿá ˔˱Ȼ ˥ɜ˸Ȼ Ɠǆ ë̇ Ƭ ˥ɜ˸ɂā ÜˤǄƶ˯ǃå ç˗ơā ˥ǆ ëƓ˱˹ƕ ßƓǌ˯ǈǙå ˗˹Ƶ ˤǄƶ˯˸ǃå Ɠǌ˻ǄƵ Ɇ˶˲

:ɖ˸ƶƙā Ɇ˻ƮƓƽƙ ˙˰ǂƋȺ ǊȺƓ˴˯ǂå 
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:ƕƺ˗ƴ˶ǁä  ýƓ˱˸Ⱥ Ɨˠ ƙ̇ ˸ǃå èƓƪïƓ˸˸ǃåā èƓɂ̇ ˢ˹ǃåā ɍíƓ ˸ǃåā ɖƑƓǀ˲ǃå ƗƵ˦˸˱ǆ Ǒǋ ƗƼ̇ ƶ˸ǃå
]Ɨƪåï˗ǃå āá Ɇ˸ƶǃå1   .[ 

:æîƑǊ˶ǁä  èǚɜ˵˸ǃå Ɇơā þƓǌ˸ǃå þƓ˸ƙǗ ƗƼ̇ ƶ˸ǃå þå˗˳˯ƪåā ƗƼ̇ ƶ˸ǃå ɖ˻ˮˠƙ ǏǄƵ çï˗ǀǃå Ǒ˹ƶƙ
]1.[ 

:æÞƑƻḥǁä  āá Ɇ˸ƶǃå Ʉƿå˦ǆ ǑƼ èåïƓǌ˸ǃåā ƗƼ̇ ƶ˸ǃå þå˗˳˯ƪå ǏǄƵ Ɨ ˴˯ɜ˸ǃå çï˗ǀǃå Ǒ˹ƶƙ
] Ǒ˶˳˵ǃåā Ǒ˹ǌ˸ǃå ˙ɂ˦ˠ˯ǃå ǑƼā Ɨƪåï˗ǃå3 Ɨƞïí ˦ǋ çßƓƽḧǄǃ Ɨ ˴ Ƒ̇ ǃå ˔ǈå˦˱ǃå ˗ơá .[

 .èåïƓǌ˸ǃåā ƗƼ̇ ƶ˸ǃå ɖ˻ˮˠƙ ƓǌǃǚƤ ˥ǆ ˥˻˸Ǆƶ˯˸Ǆǃ ˥ɜ˸Ȼ Ǒ˯ǃå Ɨ ǃā˓˴˸ǃåā Ɨ ǃǚǀ˯ƪǙå 

3.˭ǁä çƑƜ˗˱Ǆ ǍǂƳ ˢƏƑƾǁä ˢǂƴ˭ǁäˢǂƴOutcomes-Based Education (OBE)   

 çí̠˲ǆ ʕǄƶƙ ç̠ơā ýƓ˸ǂã ýǚƤ ˥ǆ ʕǄƶ˯ǃå ƝƑƓ˯ǈ ɖ˻ǀ˲ƙ Ǐǃã æǚɣǃå āá ÿ˦ Ǆ˸ƶ˯˸ǃå ú̠ǌǒ
 Ɠ˸Ḫ .ëƓ˱˹ƕÿã  āá ƗƼ̇ ƶ˸ǃå ý˦Ʈá ˥ǆ ˙˰ǂá āá ˗ơåā æƓ˴˯ǂå ú˗ǌ˯˴ƙ ˤǄƶƙ ç˗ơā ɆḪ

ǑƼ ƗƵ˦ư˦ǆ Ɨ˸ Ǆƶƙ ç̠ơā Ɠǌǈá ǏǄƵ ʕǄƶ˯ǃå ç̠ơā úĊ̇ƶƙ .çßƓƽḧǃå āá çïƓǌ˸ǃå ƪ ƗǄǆƓḪā ƓǌƿƓ
ǊȺ Ɋƙ̇ǒ Ɠǆā ̨ɂï̠ƙ Ɨǀɂ̇˟ ˥ǆ ÿ˦ḧ˯ƙ ƓĄƙåî Ɨ̔ ɜ˯ǆā [4]Ü]5Ü[ ÿá ˥ɜ˸Ȼ Ɇ˰˸ƙ ç˗ǆ çïāí

 ˙ǌƬá Ɨƛǚƛāá  ƗƵƓƪ û̇ƺ˯˴ƙ ç̇ưƓ˲ǆ ÿ˦ḧƙÜç˗ơåā  ƓĄƼǚ˯Ƥå ʕǄƶ˯ǃå èå̠ơā ɄǄ˯˳ƙ ̠ƿ
 āá Ɨɣ ǈ˵Ǖå ç̠ǆ Ɇ˰ǆ èƓ˸˴ǃå ˞ ƶȺ ǑƼ åĄ̇ˮ˻ǂƓǋ˗˻ǀƶƙ. ƴ ˸ƞ Ɇ˸˵ƙ ˤǄƶ˯ǃå ç˗ơā ÿá

 èƓǆ˦Ǆƶ˸ǃå ʕǄƶ˯ǃå Ɨɣ ǈ˵á ɄƮāā ʕǀ˻˯ǃåā Ɏ˦˯˲˸ǃåā úå̠ǋǕå xǃî ǑƼ Ɠ˸Ⱥ ƗɁ˦Ǆɣ˸ǃå íïå˦˸ǃåā
ˤƿï Ɇɜ˵ǃå Üˣǃî Ǐǃã Ɠǆā ˤ Ǆƶ˯ǃåā)1 ˔˱Ȼ .Ɨƿí ˙˰ǂá ɄƮ˦ƕ ˤǄƶ˯ǃå ç˗ơā ˙ƮƓ˹Ƶ Ʉ˶Ȼ (

 ƗǃíƋȺ Ɠǌ˸Ƶí ˥ɜ˸ɂā ÜƓǌƪƓʾā Ɠǌǀʿ˲ ƙ ˥ɜ˸ɂā ÜñƓʿǄǃ ƗǄƕƓƿā Üçí̠˲ǆ ʕǄƶ˯ǃå ƝƑƓ˯ǈ ÿ˦ḧƙ ÿá
 Ąå̇˻Ƥáā Ɨ́ƿåā ÜƗ˱ǌ˹ǆ.˥ǆ̊ ƕ çí˗˲ǆ 
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 ˚Ḫ̇ ƙ ƝƑƓ˯ǈ) ǊȺ þƓ ʿǃå æǚˠǄǃ ˥ɜ˸Ȼ Ɠǆ ǏǄƵ ƝƑƓ˯˹ǃå ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå ˙ƮƓ˹Ƶ ƴ ˸ƞ
 ˥ǆ ßƓǌ˯ǈǙå ˗ƶȺ (ˤǄƶ˯ǃå˖˻ơ ÜƗƪåï˗ǃå ) ɏíƓ ƪ ˤ Ǆɂā Ʉ˹Ʈ1994(  ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå

ƝƑƓ˯˹ǃå  Ǐǃã ÷å˦ǈá Ɨƛǚƛ:Ǒǋ Ɨ ˴ Ƒï 
1.  ý˦ ƶ˸˸ǃå ƝǋƓ˹˸Ǆǃ æǚɣǃå ÿƓǀƙǗ ĄƓǀƼā ʕǄƶ˯ǃå ƝƑƓ˯ǈ ñƓʾ ǏǄƵ Ǒ˹ˮ ǃ˸å ɏ̠ Ǆ˻ǀ˯ǃå ʕǄƶ˯ǃå

  .Ɠǌƕ 
2.  ˙˻ḧƽ˯ǃå Ɇ˰ǆ çßƓƽḧǃå ˖˻ơ ˥ǆ æǚˠǄǃ ˤǄƶ˯ǃå ƝƑƓ˯ǈ ñƓ ʾ ǏǄƵ Ǒ˹ˮ˸ǃå ǑǃƓǀ˯ǈǙå ˤǄƶ˯ǃå

ýƓ˶ƙǙå èåïƓǌǆ Üèǚɜ˵˸ǃå Ɇơ Üɏ˗ǀ˹ǃå .ǑƵƓ˸˱ǃå Ɇ˸ƶǃåā 
3.  ƴƪāá ûƓˠǈ ýǚƤ ˥ǆ æǚˠǃå ˤǄƶƙ ƝƑƓ˯ǈ ñƓ ʾ ǏǄƵ Ǒ˹ˮ˸ǃå ƝƑƓ˯˹ǃå ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå

 êƓ˯˲ƙ Ǒ˯ǃå ˤ ʿǃåā Ʉƿå˦˸ǃåā ƗǆƓƶǃå èåßƓƽḧǃåā èåïƓǌ˸ǃåā ƗƼ̇ ƶ˸ǃå ǑƼ Ɇ˰˸˯ǆãƓǌ˻ǃ 
ƴ˸˯˱˸ǃåā ƗƵƓ˹˶ǃå [1]. 

ãƪƓƪá ɍíƓ ǆ ƗƶɁïá ǏǄƵ ˗˸˯ƶȻ ƝƑƓ˯˹ǃå ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå þ˦ǌƽǆ ÿ ƗƼ Ɇ˰˸˯ƙǑ  ˚˻Ḫ̇ ˯ǃå
èƓƶƿ˦˯ǃåā ë˦ ư˦ǃåā  ÜƗ ǃƓƶǃå ā Ü˞ƽ˳˹˸ǃå ˤ ˸˶˯ǃåå̇ ˻Ƥáā  ƴ ƪ˦ƙɜ˵ǃå Üó̇ ƽǃå) ˤƿï Ɇ2 (

 ÜƓǌ˹ǆ ç˗ơåā ɆḪ Ɨƽ ˡā ˣǃ˘Ḫā Ɠǋ˘˻ƽ˹ƙ ǏǄƵ ý˦˭˴˸ǃåā ɍíƓ ˸ǃå ǉ˘ǋ ˥˻ƕ Ɨƿǚƶǃå Ơư˦ǒ
 ˤǋƓ˴ƙ ˖˻ơ èƓƽ˶ǃåā çßƓƽḧǃåā ƗƼ̇ ƶ˸ǃå ǏǄƵ æǚˠǃå ý˦˶ơ ÿƓ˸ư ǑƼ ɍíƓ ˸ǃå ǉ˘ǋ
ǃå ƗǆðǚǃåëƓ˱˹ƕ Ɨ ˸Ǆƶǃåā Ɨ Ǆ˸ƶǃå çƓ ˲ǃå ǑƼ ƗƽǄ˯˳˸ǃå ˤǋïåāíá ɖǀ˲ƙ Ǒ˯. 
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 " á˗ˮǆ ÿã þ˗ǀƙ ˥˻˸Ǆƶ˸ǃå Ɇˮƿ ˥ǆ ˤǄƶ˯Ǆǃ Ɨ˲ưåā çï˦Ʈ ßƓ˹ƕ ǑƼ ˤǋƓ˴Ȼ " ë˦ ư˦ǃåā ˚˻Ḫ̇ ˯ǃå
 æǚˠǄǃ ƓǌƕƓ˴ǂɀā Ɠǌǀ ʿ˲ƙ íå̇ ˸ǃå èåïƓǌ˸ǃåā èåï˗ǀǃå çï˦˶ǃå ǉ˘ǋ Ơư˦ƙ ˖˻ơ ÜæǚˠǄǃ
 ǑƼ Ąå̇ƛ˓ǆā ĄƓƪƓƪá Ąå̇˶ Ƶ˹ ̝ǃƓɣǃå Ɇƶ˱Ȼ Ɠ˸ǆ Ǒ˸Ǆƶ˯ǃå ƝǆƓǈ̇ˮǃå āá ï̇ǀ˸ǃå ßƓǌ˯ǈå ̠˹Ƶ

ǋ ɖ˻ǀ˲˯ǃ ÜƗ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ˗˹Ƶ èƓɂ˦ǃāǕå ˥˸ư çï˦˶ǃå ǉ˘ǋ ƴưā ˔˱Ȼ ú˗ǌǃå å˘
 ˥ǆ Üˤ ˻ǀ˯ǃå Ɨ ʸ˦ǈā ˛ɂï˗˯ǃå èåāíá ˣǃ˘Ḫā Ǒ˸ Ǆƶ˯ǃå ƝǆƓǈ̇ ˮǃå āá ï˙ǀ˸ǃå ˘˻ƽ˹˯ǃ Ɋ ˠ˳˯ǃå

ˣǃî ýǚƤ  ÜƗ ˴ɂï˗˯ǃå èƓɂ˦˯˲˸ǃå ˗ǒ˗˲˯ǃ Ǒ˴ Ƒ̇ ǃå ï˦˲˸ǃå ˕˲ Ʈá ˤǄƶ˯ǃå ƝƑƓ˯ǈ ÿã Ơ˷˯ǒ
ǃå ǉ̆ǋ ƗḪïƓ˵ǆ ̝ Ȼ˱ Ɠ˸Ḫ Üʕǀ˻˯ǃå ɉƓ˸ǈá Ų̈ɂï̠˯ǃå û̇˟Ƶ ɋƓƽ˲ǃåā ˥˻˸Ǆƶ˯˸ǃå ƴǆ ˙ƮƓ˹ƶ ǏǄ
 .ˤ ˻ǀ˯ǃåā Ü˛ɂï˗˯ǃåā ÜƝƑƓ˯˹ǃå ˥ǆ ɆḪ ˥˻ƕ ɖƼå˦˯ǃå 

 Ɠǆá Ɨ ˴˹ǃƓȺǏǃã  " Ɨ ǃƓƶǃå èƓƶƿ˦˯ǃå " á˗ˮǆ˦ǌƼ ˰˸˯ƙ Ɨ ˴ Ƒï èƓǈ˦ɜǆ éǚƛ ǏǄƵ Ǒ˹ˮǆ ǑƼ Ɇ
 Ɏ˦˯˴ǆ ƴƼïßåíǕå ý˦Ʈ˦ǃå Ɨ ǈƓɜǆã æǚˠǃå ƴ ˸ƞ ßƓˠƵɀā ÜǏǃã  Ɏ˦˯˴˸ǃå ǑǃƓƵ ʕǄƶƙ

 .èƓȻ˗˲˯ǃƓȺ ßǑǄǆ 
ǆá á˗ˮǆ Ɠķ˞ƽ˳˹˸ǃå ˤ ˸˶˯ǃå ˦ǌƼ "óǚ˳˯ƪå ǑƼ ˤǋƓ˴ƙ çðïƓȺ ƝƑƓ˯ǈ ɖǄƤā ßƓ˵ǈã ǏǄƵ Ǒ˹ˮǆ 

 ˙Ƽ˦ƙ Ǒ˯ǃå Ɨ ˹˻ɜ˸˯ǃå ƝƑƓ˯˹ǃåèƓ ƪƓƪá ǃƓȺ í˦˶ǀ˸ǃå ˙Ƥá Ɇɜ˵Ⱥ Üƴƪāá ƝƑƓ˯ǈ ɖ˻ǀ˲ƙ ˤ ˸˶˯
ǃå˞ƽ˳˹˸  (ǑƑ̊ ˱ǃå) Ɇƽƪá ˥ǆ èƓƞ̇ ˳˸ǃå ɖ˻ǀ˲ƙ ˦ǋǏǃã (ˤǄƶ˯Ǆǃ ƗǆƓƶǃå èƓƞ̇ ˳˸ǃå) ǏǄƵá. 

 " ʕǄƶ˯ǃå ëƓ˱ǈ ʕƵíā Ɨƶƪ˦ ǃ˸å ó ƽ̇ǃå " á̠ˮǆ Ąå̇˻Ƥá ÿã ƴƪåā á˗ˮ˸ǃå å˘ǋ þ˦ǌƽǆ˻ơ å˗ƞ ̟
 Ǒ˯ǃå Ü(ˤɂ˦ǀ˯ǃåā ÜƗ ˹ǆ̊ ǃå ýāå˗˱ǃå Ü˛ɂï˗˯ǃå èƓƵƓƪ) ǑƼ Ɇ˰˸˯˸ǃå ˕ƿ˦ǃå ˙˶˹Ƶ ǏǄƵ ˚Ḫ̇ ǒ

 ó̇ Ƽ ɖ˻˴˹ƙā ˤ ˢ˹ƙ ǑƼ ˤǋƓ˴ƙƓ˸Ḫ ÜˤǄƶ˯ǃå ƶ˸ǃå þå˗˳˯ƪå Ɨ ˸ǋá ǏǄƵ á˗ˮ˸ǃå å˘ǋ ˚Ḫ̇ ǒ ˥˻˸Ǆ
Ƽ ƗƽǄ˯˳ǆ ˔˻ǃƓƪá ǑƼ ˤǋƓ˴ƙ ˛ɂï˗˯ǃå ǑæƓƶ ˯ƪå .æǚˠǃå 

 þ˦ǀȻ Ǒ˸ Ǆƶƙ þƓˢǈ ý˦ơ ˙ƮƓ˹ƶǃå ƴ ˸ƞ ˤ ˢ˹ƙā ÜɍíƓ ˸ǃå ǉ˘ǋ ÷Ɠ ƙƎȺ ˥˻˸Ǆƶ˸ǃå þ˦ǀȻ Ɠǆ˗˹Ƶ
 ˥ǆ Ɨ˱ƙƓ˹ǃå Ɨ ˴˯ɜ˸ǃå èåïƓǌ˸ǃƓȺ þƓ ʿǃå ǏǄƵ ˥ɂïíƓƿ å˦ǈ˦ɜȻ æǚˠǃå èƓƞƓ ˯ơå ƴ ˸ƞ ˤȻ˗ǀ˯ƕ

.ƝƑƓ˯˹ǃå ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå 
Ƶ ƗƶƞƓǈā ç˗˻ƞ ˤǄƶƙ ç˗ơā ˤ ˸˶˯ǃ ̨ɂï̠ƙ û̇ ā˟ çí̠˲ǆ í˦˻ƿā èƓ˱ƙå̇˯ƪå ÷Ɠƙã Ɠ˹˻Ǆ

 ˥˻ Ǆ˸ƶ˯˸ǃå ˥ǆ ̝Ǆɣƙā ÜʕǄƶ˯ǃå ƝƑƓ˯ǈ ˦ ǈ˲ Ɨǌƞ˦˸ǃå Ɨɣ ǈ˵Ǖå ˥ǆ ƗƵ˦˸ ǆ˱ ǏǄƵ ɏ˦˯˲ƙ
 Ɇơ ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå Üèå̇ ưƓ˲˸ǃå ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƵ .Ɠǌƕ þƓ ʿǃå ˤǄƶ˯ǃå ˥˻˸Ƶåíā

ï˦˲˸Ḫ Ǌ˹˻˸˷ƙ ˔˱Ȼ ɏ˘ǃå ˤǌ˸ǃå ß̊ ˱ǃå .ƗḪïƓ˵˸ǃåā ˙˻ḧƽ˯ǃå Üèǚɜ˵˸ǃå Ǒ˴ Ƒï  û̇  ˟ƴǆ
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 ðƓ ˯ƞå ˥˻˸Ǆƶ˯˸ǃå ǏǄƵ ˔˱Ȼ ˤǄƶ˯ǃå ƝƑƓ˯ǈ ɖ˻ǀ˲ƙ ÿƓ˸˷ǃā Üç˦ ƞ̇ ˸ǃå ˤǄƶ˯ǃå ƝƑƓ˯ǈ ˦ǋ ˛ɂï˗˯ǃå
ˤǄƶ˯ǃå ç˗ơā ƴǆ ɆǆƓḪ Ɇɜ˵Ⱥ Ɋ ƙ̇ ˸ǃå ˤ ˻ǀ˯ǃå. 

4.ǂsƴ˭ǁä çä̞ƟĀĀ ̇ɀî̞˭ǁä ú̠˝      
 Teaching Methods and Unit of Learning 

 úƓƮāǕå ˥ǆ ƗƵ˦˸ ǆ˱ Ɋ˸ǈ ǏǄƵ ̨ ɂï̠˯ǃå û̇  ˟ɏ˦˯˲ƙ Ɨ Ǆ˸ƶǃå ǑƼ Ɨˠ˵ǈǖǃ ƗǆƓƶǃå
 Ɇˮƿ ˥ǆ ˙ƬƓ ǆ Ɇɜ˵Ⱥ ˛ɂï˗˯ǃå Ɨǀɂ̇ ˟ ƴưā ˤ˯ǒ Ǚ Ɨˠ˵ǈǕå ǉ˘ǋ Ɨ ǆ˦˸ƶǃā ÜƗ ˸ Ǆƶ˯ǃå
 Ɨ˭ƽǃå Ü÷˦ư˦ ǃ˸å Ɇ˰ǆ ɖ˻ˮˠ˯ǃå ûƓƪ ƴǆ ̨ ɂï̠˯ǃå û̇  ˟˃ ḧ˯ƙ ÿå ̝ Ȼ˱ Ü˥˻ Ǆ˸ƶ˸ǃå
 ̨ɂï̠˯ǃå û̇  ˟í˦ƞā Ǐǃã xǃî ɏí˓ǒ ̟ ơ˻ ÜèƓǆ˦Ǆƶ˸ǃå Ɠƞ˦ǃ˦˹ḧ˯ǃ Ɨ˯˲˯ǃå Ɨ˹ǃˮå ÜƗƼ̠ǌ˯˴ ǃ˸å

ơāā .˗ơåā í˗˲ǆ ûƓ ƪ ˥˸ư ˤǄƶ˯ǃå èå˗ 
5 .åǘ˞ǂǁ ƕ ˲˷ǁƑȸ ˢǂƴ˭ǁä ƛƏƑ˭ǆ ˢ ˹ƾƗ 

 Assessing Students' Learning Outcomes 
 íïå˦ǆ ʕǀ˻˯ǃå ƗǄ˸Ƶ í̠˲ƙ ̟ ơ˻ ÜʕǄƶ˯ǃå èå̠ơā ʕ˸˶ƙ ̠˹Ƶ Ąå̠ƞ Ɨ˸ǌǆ ʕǀ˻˯ǃå ƗǄ˸Ƶ ̇ˮ ƶ˯ƙ

ɖ˻ǀ˲˯ǃ ˣǃîā ÜˤǄƶ˯ǃå Ɨ Ǆ˸Ƶ ßƓ˹ƛá Ɠǌǆå˗˳˯ƪå ƴƿ˦˯˸ǃå ˤ ˻ǀ˯ǃå ˔˻ǃƓƪáā ƑƓ˯ǈ Üç˦ ƞ̇ ˸ǃå ˤǄƶ˯ǃå Ɲ
 ˥ǆ Ɇ˶ƽǆ Ɇɜ˵Ⱥ ˤ ˻ǀ˯ǃå Ɨǀɂ̇ ˟ ˗ǒ˗˲ƙ Ǐǃã êƓ˯˲ƙ ˤǄƶ˯ǃå ƝƑƓ˯ǈ ÿã ˗˱ǈ ˣǃî ýǚƤ ˥ǆ

ýǚƤ ÿå̇ ƿǗå ˤ ˻ǀƙā èåïƓ ˯ƤǙå Ɇ˰ǆ ˤ ˻ǀ˯ǃå íïå˦ǆ ˥ǆ ƗƵ˦˸˱ǆ þå˗˳˯ƪå[6]. 
6.æÞƑ˷ˬǁä æäíƑ˰˶ǁä   Constructive Alignment 

" ̝ǈƓƞ Ɠ˸ǋ ÿƓǈƓƞ ˥ǆ çßƓ˹ˮǃå çåîƓ˲˸ǃå ÿ˦ḧ˯ƙ  Ɨ Ǆˠǃå þƓ˲ƿã ǏǄƵ ˚Ḫ̇ ǒ ɏ˘ǃå" ßƓ˹ˮǃå
 ˚ƽ˲ǆ í̇ ˱ǆ ˛ɂï˗˯ǃå Ɇƶ˱Ȼ Ɠ˸ǆ ç˦ ƞ̇ ˸ǃå èƓƞ̇ ˳˸ǃå ɖ˻ǀ˲˯ǃ ˤǄƶ˯ǃå Ɨˠ˵ǈá ǑƼ ƗḪïƓ˵˸Ǆǃ
 Ɨ˭˻ƕ ßƓ˵ǈã ǑƼ Ɇ˰˸˯˸ǃåā ˤǄƶ˸ǃå ǊȺ þ˦ǀȻ Ɠǆ ç̇ ḧƼ ǏǄƵ Ǒ˹ˮǆ ˦ǌƼ çåîƓ˲˸ǃå ˔ǈƓƞ Ɠǆá ÜˤǄƶ˯Ǆǃ

 ā ç˦ ƞ̇ ˸ǃå ƝƑƓ˯˹ǃå ɖ˻ǀ˲˯ǃ Ɨ ƪƓ˹˸ǃå ˤǄƶ˯ǃå Ɨˠ˵ǈá ˤƵ˗ƙ Ɨ ˸ Ǆƶƙǃå èƓ ǃà ïƓ ˯Ƥå Ɨ ƪƓ˹˸ǃå ˤ ˻ǀ˯
.ç˦ ƞ̇ ˸ǃå ƝƑƓ˯˹ǃå ɖ˻ǀ˲˯ǃ Ɨơ̇ ˯ǀ˸ǃå ˤǄƶ˯ǃå Ɨˠ˵ǈá ƴǆ 

7 .ˢǂƴ˭ǁä çƑƜ̠ ˱Ǆ ǍǂƳ ˢƏƑƾǁä ˢǂƴ˭ǁä ƕ˝îƑƢ 
 ǑƼ ˤǄƶ˯ǃå èƓƞ̇ ˳ǆ ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå Ɨ ï˟ƓƤ Ɇ˰˸˯ƙ˻ƕ ƗƽǄ˯˳˸ǃå èƓƿǚƶǃå ˥ǆ ƗƵ˦˸˱ǆ ˥

Ǆƶ˯ǃå þƓˢǈ ßƓ˹ƕ ǑƼ ˤǋƓ˴ƙ Ǒ˯ǃå Ɨ ƪƓƪǕå èƓ˹ƑƓḧǃå ˥ǆ ƗƵ˦˸˱ǆƞ̇ ˳˸ǃå ǏǄƵ ˤƑƓǀǃå ˤ èƓ
) ˤƿï Ɇɜ˵ǃå ÜƗ ˸ Ǆƶ˯ǃå3.ˣǃî Ơư˦ǒ ( 
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 бЦϼ ЭЫЇЮϜ3. бЯЛϧЮϜ ϤϝϮϽϷв пЯК бϚϝЧЮϜ бЯЛϧЮϜ букϝУв ϣГтϽ϶ 

 

 úå˗ǋǕå ɖ˻ǀ˲ƙ ˤ˯ǒ ƓǌǃǚƤ ˥ǆ Ǒ˯ǃå Ɨ ˸ Ǆƶ˯ǃå èƓƞ̇ ˳˸ǃå ɖ˻ǀ˲ƙ Ǐǃã ˤǄƶ˯ǃå ç˗ơā ú˗ǌƙ
 èƓƞ̇ ˳˸Ǆǃ ƗǆƓƶǃå úå˗ǋǕå ɄǄǆ ˥ǆ Ɨˠ ˹˯˴˸ǃå ç˦ ƞ̇ ˸ǃå Ɨ ˸ Ǆƶƙ ç˗ơā ɆḪ ÿã ÜƗ ˸ Ǆƶ˯ǃå

 ĄƓ˷Ȼáā Üç˦ƞ̇˸ǃå ʕǄƶ˯ǃå Ɨƞ̇˳ ǆ ɖ˻ǀ˲˯ǃ Ɠǌƶǆ ̝ƪƓ˹˯ƙ Ɨ˹˻ƶǆ Ɨ˴ɂï̠ƙ Ɨǀɂ̇˟ ̆˻ƽ˹ƙ Ǐǃã êƓ˯˲ƙ
 ÿã ÜƗ ˸ Ǆƶ˯ǃå Ɨƞ̇ ˳˸ǃå ɖ˻ǀ˲˯ǃ Ɠǌ˸ ˻ǀ˯ǃ Ɨ ƪƓ˹ǆ Ɨ ǃà þå˗˳˯ƪå Ǐǃã Ɨ ˸ Ǆƶƙ ç˗ơā ɆḪ êƓ˯˲ƙ

ƑƓ˯ǈ ̇Ƽ˦ƙ Ɠ˸Ḫ Üʕǀ˻˯Ǆǃ ƗƽǄ˯˳ǆ û̇  ˟þ̠˳ ˯˴Ȼ ʕǄƶ˯ǃå ʕǀ˻ƙ þƓsǈˤ ˻ǀ˯ǃå Ɲ  èǚ˱ƪ ǑƼ ƗǄ˰˸˯˸ǃå
ˤǄƶ˯ǃå èƓƞ̇ ˳ǆ ɖ˻ǀ˲ƙ ˕ˮ˰ƙ Ɠǋïā˗ƕ Ǒ˯ǃå ƗǃíǕå [7] . 

 üƓ˹ǋ ÿã Ơ˷˯ǒ Ɨ ˸ Ǆƶ˯ǃå èƓƞ̇ ˳˸ǃå ǏǄƵ ˤƑƓǀǃå ˤ Ǆƶ˯ǃå Ɨˠɂ̇ ˳ǃ þƓƶǃå þ˦ǌƽ˸ǃå ýǚƤ ˥ǆ
 ʕǀ˻ƙ å̇˻Ƥáā ̨ ɂï̠˯ǃå û̇  ˟ÜʕǄƶ˯ǃå ç̠ơā ǑƼ Ɇ˰˸ ƙ˯ Ɨ˴ Ƒï èƓ˹ƑƓḪ éǚƛ ˥ ƕ˻ çåîƓ˲ǆ

ˤǄƶ˯ǃ èƓƞ̇ ˳ǆ. 
8.Ƒ˰˶ǁäçƑǆƑ ˬǁä ˕Ƴäˤƽ ýä˕˱˭ƨƑȸ ˢǂƴ˭ǁä ƕ ǂ˶Ƴ Ǐƺ æÞƑ˷ˬǁä æäí 

 ƗƽǄ˯˳ǆ ƗƵ˦˸˱ǆ ˥˻ƕ Ɨƿǚƶǃå ýǚƤ ˥ǆ èƓǈƓ ˮǃå çïåíã ǏǄƵ Ɠǌƙï˗ǀȺ èƓǈƓ ˮǃå ˗Ƶå˦ƿ ˚˻˸˯ƙ
 ˖˻ơ ˥˻ƶǆ þƓˢǈ ßƓ˹ˮǃ Ǒǀˠ˹ǆ āá ǑưƓɂï Ɇɜ˵Ⱥ ˞ƶ ǃå Ɠǌ˷ƶȺ ƴǆ Ɨˠ ƙ̇ ˸ǃå èƓ˹ƑƓḧǃå ˥ǆ
 Ɠ˹˹ɜ˸Ȼ ˣǃ˘ǃ ÜþƓˢ˹ǃå èƓƪƓ ƪā èƓ Ḫ˦Ǆƪ í˗˲ƙ Ɠǋïā˗ƕ Ǒ˯ǃå èƓƿǚƶǃå ˥ǆ ˗ǒ˗ƶǃå ˗ƞ˦ǒ

ƓǈƓ ˮǃå ˗Ƶå˦ƿ þå˗˳˯ƪå çßƓ˹ˮǃå çåîƓ˲˸ǃå ɖ˻ǀ˲˯ǃ èƓǈ˦˹˻ḧǃå ˥˻ƕ Ɨƿǚƶǃå ˗ǒ˗˲ƙ ýǚƤ ˥ǆ è
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 ˤǄƶ˯ǃå èƓƞ̇ ˳ǆ Ǐǃã ý˦Ʈ˦Ǆǃ ˤǌ˹˻ƕ Ɨƿǚƶǃåā ˤǄƶ˯ǃå Ɨ Ǆ˸Ƶ ǑƼ Ɨ ƪƓƪǕå ˙ƮƓ˹ƶǄǃ
ç˦ƞ̇ ˸ǃå[8] . 

 èƓƞ̇ ˳ǆ ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå ɖ˻ǀ˲ƙ ǏǄƵ þ˦ǀƙ èƓǈƓ ƕ ç˗ƵƓƿ ˤ ˸˶˯ƕ Ɠ˹˸ƿ ˔ǈƓ˱ǃå å˘ǋ ˥ǆ
Ɠ Ḫ˦Ǆƪ ɉƓ ˹˯ƪå ýǚƤ ˥ǆ ˤǄƶ˯ǃå ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå ˤ ˀƓƽǆ Ɨˠɂ̇ Ƥ ˥ǆ þƓˢ˹ǃå èƓƪƓ ƪā è

) ˤƿï Ɇɜ˵ǃå ǑƼ ƗǄ˰˸˯˸ǃå èƓƞ̇ ˳˸ǃå3 èƓ˹ƑƓḧǃå ˥˻ƕ Ɨƿǚƶǃå Ɋˠ˳ǆ Ǐǃã ƓǌǄɂ˦˲˯ƕ ˣǃîā (  
Entity Relation Diagram (ERD) Ɇ˰˸ ƙ˯ èƓ˹ƑƓḧǃå ˥ǆ ƗƵ˦˸ ǆ˱ ǏǄƵ ɏ˦˯˲Ȼ ɏ̆ǃå

 Ü˛ɂï˗˯ǃåā ˤǄƶ˯ǃå Ɨˠ˵ǈáā ÜˤǄƶ˯ǃå ç˗ơāā ÜèƓƞ̇ ˳˸ǃå ɄǄǆ ǑƼḪ Üʕǀ˻˯ǃå íïå˦ǆā û̇ ā˟ ˣǃ˘
) ˤƿï Ɇɜ˵ǃå ǑƼ Ɠ˸Ḫ èƓ˹ƑƓḧǃå ǉ˘ǋ ˥˻ƕ èƓƿǚƶǃå4.( 

 Ɨƺǃ þå˗˳˯ƪå ˤƙ Üˣǃî ˗ƶȺ SQL ˥˻ƕ Ɨƿǚƶǃå Ɋˠ˳ǆ ɖǀ˲ƙ èƓǈƓ ˮǃå ç˗ƵƓƿ ýāå˗ƞ ßƓ˹ˮǃ
 èƓ˹ƑƓḧǃå ERD þå˗˳˯ƪƓȺ ç˦ ƞ̇ ˸ǃå Ɨ ˸ Ǆƶ˯ǃå èƓƞ̇ ˳˸ǃå ɖǀ˲ƙ èƓƿǚƶȺ ƓǌˠɁï ˣǃ˘Ḫā

 ǉ˘ǋ ˥˻ƕ çßƓ˹ˮǃå çåîƓ˲˸ǃå.èƓ˹ƑƓḧǃå 
  

 
 

 бЦϼ ЭЫІ4ГϷв .БERD ϣуЂϝЂъϜ бЯЛϧЮϜ ϽЊϝзЛЮ 
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9 .ƕǁƑƟ ƕƨäîì 
 ï˙ǀǆ ïƓ ˯Ƥå ˤƙ ˗ƿ ƝƑƓ˯˹ǃå ǏǄƵ ˤƑƓǀǃå ˤǄƶ˯ǃå ɖ˻ǀ˲ƙ ǑƼ çßƓ˹ˮǃå çåîƓ˲˸ǃå Ɨ ˱ǌ˹ǆ ɖ˻ˮˠ˯ǃ
 ɄǄ˸Ḫ ï˙ǀ˸ǃå å˘ǌǃ Ɨ ˸ Ǆƶ˯ǃå èƓƞ̇ ˳˸ǃå þå˗˳˯ƪåā Ɨ ƪåïí ƗǃƓ˲Ḫ èƓǈƓ ˮǃå ˗Ƶå˦ƿ ˤˢǈ

 Ɨ ˸ Ǆƶ˯ǃå èƓƞ̇ ˳˸Ǆǃ:ǑƙǕå ǑƼ ƗǄ˰˸˯˸ǃå 
1. Understand user requirements/views 

2. Understand existing and future data processing needs  

3. Develop an enterprise data model that reflects the 

organization's fundamental business rules 

4. Develop and refine the conceptual data model, including all 

entities, relationships, attributes, and business rules 

5. Integrate and merge database views into conceptual model 

6. Apply normalization techniques 

7. Identify data integrity and security requirements 

 
å ɄǄ˸ǃ Ɨ ˴ Ƒï èǚƤ˗ǆ ñƓƪá ǏǄƵ èƓƞ̇ ˳˸ǃå ǉ˘ǋ þå˗˳˯ƪå ˤƙ ˗ƿ ˤƙ ɏ˘ǃå èƓƞ̇ ˳˸ǃ

 Üʕǀ˻˯ǃå íïå˦ǆā û̇  ˟ýā̠ƞ å̇˻Ƥáā ÜʕǄƶ˯ǃå Ɨɣ ǈ˵á ýā̠ƞā ÜʕǄƶ˯ǃå èå̠ơā ýā̠˱ Ⱥ ǊɣɁï
 ˥˻ƕ çåîƓ˲˸ǃå ˣǃ˘Ḫā ÜƗ ǃƓ˰ǆ ˤǄƶƙ Ɨ˭˻ƕ ˙Ƽ˦ǒ Ɇɜ˵Ⱥ ýāå˗˱ǃå ǉ˘ǋ ˥˻ƕ Ɨƿǚƶǃå èí˗ơ ˖˻ơ
 ˤǄƶ˯ǃå Ɨˠ˵ǈá ïƓ ˯Ƥå ýǚƤ ˥ǆ ƝƑƓ˯˹ǃå ǏǄƵ ˤƑƓƿ ˤǄƶƙ ɖ˻ǀ˲ƙ ǑƼ ˤǋƓ˴Ȼ ýāå˗˱ǃå ǉ˘ǋ

˻ǀ˯ǃåā  .ˤǄƶƙ ç˗ơā Ɇḧǃ ˔ƪƓ˹˸ǃå ˤ 
 Ɨ˲ư˦ǆ Ǒǋ Ɠ˸Ḫ Ɨƞ̇ ˳ǆ Ɇḧǃ Ɨ ƪƓ˹˸ǃå ýƓƶƼǕåā ˤ ˻ǀ˯ǃå èƓɂ˦˯˴ǆ ˤ˸˶˸ǃå þƓˢ˹ǃå ˙Ƽā ˗ƿ

) ˤƿï ýā˗˱ǃå ǑƼ1.( 
 

бЦϼ ЬмϹϯЮϜ 1ϱЎнт . бууЧϧЮϜ ϣуЯгК сТ ϣвϹϷϧЃгЮϜ ЬϝЛТцϜм бууЧϧЮϜ ϤϝтнϧЃв 

Assessme

nt id 

Description Assessment Verb 

1 Remember Choose, Define, Find, Label, List, 

Match, Recall, Select, Show, Spell, 

Tell, What, When, Where, Which, 

Who, Why. 
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2 Understand Classify, Demonstrate, Explain, 

Extend, Illustrate, Interpret, Outline, 

Relate, Summarize, Translate. 

3 Apply  Apply, Build, Choose, Construct, 

Develop. 

4 Analysis Analyses, Assume, Categorize, 

Classify, Compare. 

5 Evaluate Appraise, Assess, Award, Choose, 

Criticize, Evaluate. 

 
 ʕǄƶ˯ǃå èƓɂ˦˴˯ ǆ ˥ǆ Ɏ˦˯˴˸Ⱥ Ɨ˸ Ǆƶƙ Ɨƞ̇˳ ǆ ɆḪ ɊɁï Ǌ˸˸˶ƙ ʕƙ ɏ̆ǃå þƓs˹ǃå ɖǀơ ĄƓ˷Ȼá

þ˦Ǆƕ ˤǄƪ ɖƼā [9]) ˤƿï ýā˗˱ǃå ǑƼ Ɨ˲ư˦˸ǃå ƝƑƓ˯˹ǃå ǏǄƵ ý˦˶˲ǃå ˤƙ ˖˻ơ Ü2 ßƓ˹ƛá (
 Ɨ ƪƓ ʿǃå þǚƶ˯ƪǙå Ɨƺǃ ƝǆƓǈ̇ ƕ ˘˻ƽ˹ƙSQL. 

 
бЦϼ ЬмϹϯЮϜ 2бууЧϧЮϜ онϧЃвм ϣугуЯЛϧЮϜ ϤϝϮϽϷгЮϜ еуϠ ϣЦыЛЮϜ ϱЎнт . 

Assess 

Description 

Assess ID Course 

Code 

Outcomes 

Description 

ID  

Remember 1 CET440 Understand user 

requirements 

21 

Understand 2 CET440 Understand 

existing and future 

data processing 

needs 

22 

Apply  3 CET440 Develop data 

model and business 

rules  

23 

Analyses 4 CET440 Develop and 

refine the conceptual 

data model 

24 

Analyses 4 CET440 Integrate and 

merge database 

views into 

conceptual model 

25 

Evaluate 5 CET440 Apply 

normalization 

techniques 

26 

Evaluate 5 CET440 Develop data 

integrity and 

security 

requirements 

27 
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 ƗǄ˸Ƶ ǑƼ Ąå̠ƞ Ɨ˸ǌǆ ʕǄƶ˯ǃå Ɨɣ ǈ˵áā Ɨ˸ Ǆƶ˯ǃå Ɨƞ̇˳ ǃ˸å ˥ƕ˻ Ɨƿǚƶǃå ÿãǀǃå ˤǄƶ˯ǃå ǏǄƵ ˤƑƓ
Ɨƞ̇ ˳˸ǃå çí˦ƞ ÿƓ˸˷ǃ Ɨ ˸ Ǆƶƙ Ɨƞ̇ ˳ǆ Ɇḧǃ ˔ƪƓ˹ǆ ɉƓ˵ǈ ˗ǒ˗˲ƙ ˤ˯ǒ ˖˻ơ ƝƑƓ˯˹ǃå[10] Ü

 .ʕǄƶ˯ǃå Ɨɣ ǈ˵áā ʕǄƶ˯ǃå èƓƞ̇˳ ǆ ˥˻ƕ ɊɁ̇Ǆǃ ʕ˸ ĈƮ ɏ̆ǃå þƓs˹ǃå ǑƼ ƗƿǚƵ íƓ˱Ȼã ʕƙ ̠ƿ xǃ̆ǃ
) ˤƿï ýā˗˱ǃå3 èƓƽƮå˦ǆ ɖƼā ç˦ ƞ̇ ˸ǃå èƓƞ̇ ˳˸ǃå ƴǆ Ɨ ɜ ǆƓ˹ǒí ˤǄƶƙ Ɨˠ˵ǈá Ɲ˯ǈá (
ƓƞƓ ˯ơåā.ç˗ơ ǏǄƵ Ɨƞ̇ ˳ǆ ɆḪ è 

 
бЦϼ ЬмϹϯЮϜ3.  ϣугуЯЛϧЮϜ ϤϝϮϽϷгЮϜ еуϠ ϣЦыЛЮϜ ϱЎнтЁтϼϹϧЮϜ ФϽАм 

Teaching 

Method 

Teaching 

id 

Course 

Code 

Outcomes Description Locôs 

ID 

Lecture 1 CET440 Understand user 

requirements 

21 

Lecture 1 CET440 Understand existing and 

future data processing 

needs 

22 

Lab 2 CET440 Develop data model and 

business rules  

23 

Case Study 4 CET440 Develop and refine the 

conceptual data model 

24 

Lab 2 CET440 Integrate and merge 

database views into 

conceptual model 

25 

Lecture + 

Lab 

1,2 CET440 Apply normalization 

techniques 

26 

Lecture + 

Lab 

1,2 CET440 Develop data integrity and 

security requirements 

27 

 
10ƕƬǘ˱ǁä. 

 ˥ǆ ƝƑƓ˯˹ǃå ǏǄƵ ˤƑƓƿ Ɲǌǈ ǑƼ Ɇ˰˸˯ǒ Ɨ ˸ Ǆƶ˯ǃå èƓƞ̇ ˳˸ǃå ǏǄƵ ˤƑƓǀǃå ˖ǒ˗˲ǃå ˤǄƶ˯ǃå ÿã
 ĄƓ˸ǌǆ Ąåïāí ̝ƶǄƙ ƝƑƓ˯˹ǃå ǉ̆ǋ ÿã ÜʕǄƶ˯˸ǃå Ɠǌǀǀ˲Ȼ Ǒ˯ǃå èåßƓƽḧǃåā èåïƓǌ˸ǃåā úïƓƶ˸ǃå ýǚƤ
 Ɨ Ǆ˸ƶȺ ɖ˻ƛā ɉƓ ƙïå Ɋ ƙ̇ ǆ ˤǄƶ˯ǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ ÿã Ɠ˸Ḫ ÜƗ ˹ǌ˸ǃå çƓ ˲ǃå ǑƼ ˗ǒå̊ ˯ǆ Ɇɜ˵Ɂā

˻ǀ˯ǃå ǑƼ ßƓ˹ƕ Ɇɜ˵Ⱥ ʕǋƓ˴ƙ Ɨ˰ǒ̠ơ ̨ɂï̠ƙ û̇ ā˟ Ɨɣ ǈ˵á ǏǄƵ Ǒ˹ˮ ǃ˸å Ɋ˵ ǃ˹å ʕǄƶ˯ǃå ĄƓ˷Ȼåā ʕ
 .ƗƼ˗ǌ˯˴˸ǃå èƓƞ̇ ˳˸ǃå æǚˠǃå æƓ˴˯ǂå 
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 Ɨɣ ǈ˵áā Ɨ˸ Ǆƶ˯ǃå èƓƞ̇˳ ǃ˸å ˥˻ƕ çåîƓ˲˸Ǆǃ ë̇˯ǀ˸ǃå ɏ̇ˢ˹ǃå ïƓ˟Ǘå ʕȻ̠ǀƙ ʕƙ ̠ƿ Ɨƿï˦ǃå ǉ̆ǋ ǑƼ
êî˦˸˹ǃå ÿã ÜˤǄƶ˯ǃå èƓƞ̇ ˳ǆ ǏǄƵ Ɨ˸ƑƓǀǃå ˤ ˻ǀ˯ǃå èƓ ǃàā ˤǄƶ˯ǃå  þå˗˳˯ƪƓȺ ˤ˸˶˸ǃåEntity 

Relation Diagram (ERD)  ˖˻ơ ÜˤǄƶ˯ǃå Ɨˠ˵ǈáā ˤ ˻ǀ˯ǃå ǏǄƵ Ǒ˹ˮ˸ǃå ˤǄƶ˯ǃå ɖǀ˲Ȼ
 ˣǃ˘Ḫā ˤǄƶ˯ǃå Ɨ Ǆ˸ƶǃ Ɨ ƪƓƪǕå ˙ƮƓ˹ƶǃå ˥˻ƕ èƓƿǚƶǃå ƴ ˸ƞ ǑƵå̇ ˻ǃ Ɋˠ˳˸ǃå å˘ǋ ˤ˸Ʈ
 þ˗Ƶ āá Ɨ˸ Ǆƶ˯ǃå èƓƞ̇ ˳˸ǃå Ɏ˗ơã ǑƼ ï˦˶ƿ í˦ƞā ˗˹Ƶ Ɠǌǃ ˤɂ˦ǀ˯ǃåā ˤ ˻ǀ˯ǃå Ɨ Ǆ˸Ƶ ßå̇ ƞã

 ˦ ƙ Ɨƺǃ þå˗˳˯ƪå ˤƙ Ɠ˸Ḫ .Ɠǌ˻ǃã ˗˹ƪå ɏ˘ǃå Ǒ˸ Ǆƶ˯ǃå ɉƓ˵˹ǃå āá ˤ ˻ǀ˯ǃå çåíá ƴǆ ßå˦ƪ ƓǌǀƼå
SQL èƓ˹ƑƓḧǃå ˥˻ƕ Ɨƿǚƶǃå Ɋˠ˳ǆ ɖǀ˲ƙ èƓǈƓ ˮǃå ç˗ƵƓƿ ýāå˗ƞ ßƓ˹ˮǃERD ƓǌˠɁï ˣǃ˘Ḫā

 .èƓ˹ƑƓḧǃå ǉ˘ǋ ˥˻ƕ çßƓ˹ˮǃå çåîƓ˲˸ǃå þå˗˳˯ƪƓȺ ç˦ ƞ̇ ˸ǃå Ɨ ˸ Ǆƶ˯ǃå èƓƞ̇ ˳˸ǃå ɖǀ˲ƙ èƓƿǚƶȺ 
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˛˱ǂ˶ǁä 
ù˕Ǌǐ  Ǐǃã  ˖˲ ǃå å˘ǋ æ˦Ǆƪá Ɠ˸ǋā ˃ ˹˶˯ǃå āá ˚˻˻˸˯Ǆǃ ˥˻˯ǀɂ̇ ˟ ˥˻ƕ ƗǈïƓǀǆ ßå̇ ƞå

 ˥˻ƕ ƗǄưƓƽ˸Ǆǃ ƗǈïƓǀ˸ǃå ˣǄƙ ˕ɂ̇ ƞá ˗ƿā ÜƗɂ̊ ˻˻˸˯ǃå Ɨǃå˗ǃå Ɨǀɂ̇ ˟ā Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå
 Ü˥˻˯ǀɂ̇ ˠǃå Ɨ ʿ ʿơ èƓǈƓ ƕ Ɇ˻Ǆ˲ƙ ˤƙ ˖˻ơ˛˸˳ǃå ƗȻ˗Ǆˮƕ ƗǆƓƶǃå ñïå˗˸ǃå ˥ǆĲ  ˤƙā ÜƓ ˮ˻ǃ

 ÿƓ ˮ˯ƪǙå èåïƓ˸˯ƪå ƴɂð˦˯ƕ ˣǃîā ƗȻí˦ǀ˹ƶǃå Ɨ Ƒå˦˵ƶǃå Ɨ˹˻ƶǃå æ˦ǄƪƋȺ Ɨ˹˻ƶǃå ǉ˘ǋ ïƓ ˯Ƥå
 ǏǄƵ199  Ɨɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶ǆ ˙˻ƺǃåā Ɨ ǈā˚Ǆ˲ǃå ç˗ƶ˸ǃå Ɨɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶˸ǃå ˥ǆ Ɨ ǃƓ˟ā ˔ǃƓ˟

ˣǃ˘Ḫā Ɨ ǈā˚Ǆ˲ǃå ç˗ƶ˸ǃå  ýƓƽ˟Ǚå ÿá ˙ˮ˯Ƶá ˗ƿā ˤǌǃ Ɨɂ̇ ˮ˯˳˸ǃå Ɇ˻ǃƓ˲˯ǃå ˞ƶȺ ßå̇ ƞå ˤƙ
 ˞ ƶȻ Ɨƶƞå̇ǆ ̠ƶȺ Ɠǋ̠ǒ̠˲ƙ ʕƙ Ǒ˯ǃå èå̇˻ƺ˯˸ǃå Ɠǆá ÜƴȺƓƙ ̇˻ƺ˯˸Ḫ ÿ˦ƕƓ˶ǆ ̇˻ƺǃåā ÿ˦ƕƓ˶ ǃ˸å

ƗǄǀ˯˴ǆ èå̇ ˻ƺ˯˸Ḫ è̇ ˮ˯Ƶå ýƓƽ˟ǕƓȺ ˥˻˶˶˳˯˸ǃå ßƓ ˟Ǚå˴ǈ ïƓ ʹǆ þå˗˳˯ƪå ˤƙā Ü Ɨ
ǃå ˕ǄƮ˦ƙ ˗ƿā ÜƗǈïƓǀ˸Ǆǃ ïƓ ʹ˸Ḫ ǑǄḧǃå ˃ ˹˶˯ǃå ˕ˠƵá Ɨơ̇ ˯ǀ˸ǃå êîƓ˸˹ǃå ÿá Ǐǃã Ɨƪåï˗

 ÿáā Ɇ˻Ǆ˲˯ǃå ǑƼ ƗǄƤå˗ǃå ƗǄǀ˯˴˸ǃå èå̇ ˻ƺ˯˸ǃå Ɨ ˸ǋáā ˙˻ƛƋ˯ǃå Ɨɂ˦˹ƶǆ ˖˻ơ ˥ǆ ƗǀȺƓˠ˯ǆ ƝƑƓ˯ǈ
.Ɨɂ̊ ˻˻˸˯ǃå Ɨǃå˗ǃå ˥ǆ Ɇ˷Ƽá ˃ ˹˶ƙ Ɨ ˴ǈ ˕ˠƵá Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå Ɨǀɂ̇ ˟ 

:ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå ÜƗɂ̊ ˻˻˸˯ǃå Ɨǃå˗ǃå Ü˃ ˹˶˯ǃå Ü ̇ ˻˯ɜȺɂ ç˗ƶ˸ǃå Ɨ
Ɨ ǈā˚Ǆ˲ǃå.˙˻ƛƋ˯ǃå Ɨɂ˦˹ƶǆ Ü 

Abstract  

This research aims to make a comparison between two methods of 

discrimination or classification, namely the logistic regression 

method and the method of discriminatory function, and this 

mailto:elfagi65@gmail.com
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comparison was made to compare the two methods, where real data 

were analyzed from public schools in Al-Khums ï Libya, and this 

sample was chosen by the method of cluster random sampling by 

distributing forms the questionnaire was given to 199 male and 

female students with and without H. pylori infection, as well as 

some laboratory analysis was conducted for them.  

It was considered that the infected and uninfected children as a 

dependent variable, while the variables that were identified after 

reviewing some pediatricians were considered as independent 

variables. The overall classification ratio criterion was used as a 

criterion for comparison, and the study concluded that the proposed 

models gave identical results in terms of the significance of the 

effect and the importance of the independent variables included in 

the analysis, and that the logistic regression method gave a better 

classification rate than the discriminatory function. 

 

 ɍ̠ˠ˷ǁä ˒ǆƑ˯ǁä :ăǗĀà  
1.1.  ƕǄ˕ƾǄ: 

 ˥˻˰ơƓ ǃå Ǌƞå˦ǒ ĄƓǈƓơá  èå̇ ˻ƺ˯˸ǃå ˥ǆ ˙˻ˮḪ í˗Ƶ í˦ƞā ˙ǋå˦ˢǃå ˥ǆ ˗ǒ˗ƶǄǃ ˤǌ˯ƪåïí ˗˹Ƶ
 Ɠ˸ǆ Ɠǌ˯ƶˮ  ˟ǑƼ ĄƓǈƓơá ƗƽǄ˯˳ǆ āá ƗǄƤå̠˯ǆ ÿ˦ḧƙ ̠ƿ èƓƪåï̠ǃå ǉ̆ǋā ÜƗƪåï̠ǃƓȺ ƗǀǄƶ˯˸ǃå

Ƽ ˣǃ˘ǃ Ü˙ǋå˦ˢǃå ǉ˘ǋ ˙˻ƺƙā ˤǌƼ Ǒǃå ý˦Ʈ˦ǃå Ɨ Ǆ˸Ƶ ˔ƶ˶ȻƎå é˦˲ ǃå Ǒǃå Ƌ˱Ǆǈ Ɠ˹ǈ Ɨ ˸Ǆƶǃ
 ˙ǋå˦ˢǃå ǉ˘ǋ ˙˻˴ƽƙā ˤǌƽǃþå˗˳˯ƪƓȺ ˯ǃåÜǑƑƓ˶ơǙå Ɇ˻Ǆ˲ ƼƼ ǑƑƓ˶ơǙå Ɇ˻Ǆ˲˯ǃƓ é˦˲ ǃå Ǒ

Ǒǀˠ˹ǆ ˙˻˴ƽƙ Ǒǃå ɆƮ˦˯ǃå Ǒǃå ú˗ǌǒ Ɨ ˸Ǆƶǃå å ǉ˘ǋ èƓǈƓ ˮǃ ƓǌǄ˻Ǆ˲ƙā ˙ǋå˦ˢǃʼ Ɇ˻Ǆ˲˯ǃå ˙ˮ˯ƶ
 Ąå̊ƞ ǑƑƓ˶ơǙå  ɆǂƓ˵ǆ Ɨƪåïí ̠˹Ƶ Ɠǌǀˮɣ ƙ ̇ ɜ˰Ȼ Ǒ˯ǃå Ǒ˸Ǆƶǃå ̟ ǃ˲å û̇  ˟˥ǆ ƓǆƓǋ

Ɨ ʹ ˮˠǃåā Ɨ ˲˶ǃå þ˦Ǆƶǃåā íƓ˶˯ƿǙå  .Ɠǋ̇ ˻ƹā 
 ˞ƶȺ üƓ˹ǋ ÿáā Ɇ˻Ǆ˲˯ǃå  Ɠǌ˹ǆ ýƓ˱˸ǃå å̆ǋ ǑƼ èå̇˻ƺ˯˸ǃå í̠ƶ˯ǆ ǑƑƓ˶ơǙå Ɇ˻Ǆ˲˯ǃå û̇˟

 ɏ̊˻˻˸ǃ˯åāá  ˥˻ƕ ˚˻˻˸˯ǃå Ɨ ʽ Ḫ ǑƼ ˤ˯ǌǒ ɏ˘ǃåā ǑƑƓ˹˰ǃå Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗåā  Ǒƽ ˹˶˯ǃå
āá íå̇ ƼǙå ˥ǆ ˙˰ǂá āá ˥˻˯Ƶ˦˸˱ǆ  í˗ƶ˯ǆ ƴ ưå˦ǆ ð˙ƕá ˥ǆ Ɇ˻ǃƓ˲˯ǃå å˘ǋ ˗ƶƙā ÜßƓ ƬǙå
ƙ ˥ɜ˸Ȼ ƓǌǃǚƤ ˥ǆ Ǒ˯ǃå èå̇ ˻ƺ˯˸ǃåƗƪåï˗ǃå èƓǈƓ ƕ ˃ ˹˶. 

 ǑƼā˘ǋˤƙ ˖˲ ǃå å ˗˳˯ƪåå þá ̇ˮ˯ƶȻ ɏ̆ǃå ɏ̊˻˻˸ǃ˯å Ɇ˻Ǆ˲˯ǃå æ˦ǄƪáǕå ˗ơǃƓƪ ˔˻Ɨ˸ǌ˸ǃå 
 èå̇ ˻ƺ˯˸ǃå ˥ǆ ƗƵ˦˸˱ǆ ýƓ˸ƶ˯ƪå Ǌ ƞ˦˸Ⱥ ˤ˯ǒ ˖˻ơ Üèå̇ ˻ƺ˯˸ǃå í˗ƶ˯ǆ ǑƑƓ˶ơǙå Ɇ˻Ǆ˲˯ǃå ǑƼ
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 āá ˥˻˯Ƶ˦˸˱ǆ ˥˻ƕ (˚˻˻˸˯ǃå)Ɇ˶ƽǄǃáɁ̇ƙ āá ǊɣƤ ÿ˦ḧƙ ̠ƿ Ɨɂ̊˻˻ ƙ˸ ýåāí ɖɂ̇˟ ˥Ƶ ̇˰ǂ Ǌ ʹ
 Ɨ ˲ ư˦˯ǃå èå̇ ˻ƺ˯˸Ǆǃ Ǌ ˠƤ Ɨƽ ǃ˦ƙ ˥Ƶ çïƓ ʸ ǉ˘ǋāã ˤ˯ǒ îíƓ˸˯ƵǙå ǉ˘ǋ ǏǄƵ  ǑƼ Ɨǃå˗ǃå

 ˥˻ƕ Ɠǆ ˚˻˻˸˯ǃå ǑƼ ˙ƛ˓ǆ Ɇɜ˵Ⱥ ˤǋƓ˴ƙ Ǒ˯ǃå (ƗǄǀ˯˴˸ǃå) Ɨɂ̇ ˻˴ƽ˯ǃå èå̇ ˻ƺ˯˸ǃå ˗ǒ˗˲ƙā Ü˓ˮ˹˯ǃå
Ǘ ç˗ǒ˗ƞ çí̇ ƽǆ ˃ ˹˶ƙ ǑƼā ˙˰ǂƋƼ ˥˻˯Ƶ˦˸˱ǆ˗ơɎ   ƋˠƤ ɆƿƋȺ Ɨƪåï˗ǃå ˗˻ƿ èƓƵ˦˸˱˸ǃå

 Ɠ˸Ḫ Ü˥ɜ˸ǆ ˃ ˹˶ƙǒǕå ˃ ˹˶ƙ ǊǃǚƤ ˥ǆ ˥ɜ˸Ȼ ǑưƓɂï êî˦˸ǈ ƗƹƓ ˶ǃ ú˗ǌ˟ ýƓƽ
 Ǒǃãá. ç˗ƶ˸ǃå Ɠɂ̇ ˯ɜ ƕ ˥˻ƕƓ˶ǆ ˙˻ƹ ˥ɂ̇ Ƥáā ç˗ƶ˸ǃå Ɠɂ̇ ˯ɜ ƕ ˥˻ƕƓ˶ǆ ýƓƽ˟ 
 ā ˣǃ˘Ḫ þå˗˳˯ƪå ˤƙ Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå æ˦Ǆƪá ɏ˘ǃå ïå˗˲ǈǗå èǙƓơ ˥ǆ ƗƮƓƤ ƗǃƓơ ˗ƶȻ

ɂā ÜƗǆƓƶǃåƞ̞˦Ǆǃå êîƓ˸ǈ ĄƓǈƓơá Ɠǌ˻ǄƵ ɖǄɣ )Logit Models ( ƗƞƓ˲ǃå ˗˹Ƶ þ˗˳˯˴ƙā
 Ɨ˹˻ƶǆ Ɨ ƮƓƤ āá ç̇ ǋƓˡ āá ƗƽƮ í˦ƞ˦ƕ ˓ˮ˹˯ǄǃíƓ˸˯ƵǙƓȺǆ ƗƵ˦˸˱ǆ āá ˙˻ƺ˯ǆ ˤ ʾ ǏǄƵ Ü ˥

 ā ÝƴȺƓ˯ǃå ̇˻ƺ˯˸ǃƓȺ ƗƿǚƵ Ɠǌǃ Ǒ˯ǃå Ɏ̇ƤǕå ƗǄǀ˯˴ ǃ˸å èå̇˻ƺ˯˸ǃåɂ˗˲ǈǗå  þ˗˳˯˴  Ǒ˯˴ƞ˦Ǆǃå ïå
çƓ ˲ǃå èǙƓ˱ǆ ˥ǆ ˙˻˰Ḫ ǑƼÜ ƗƵåï̊ǃåā Ɠƞ˦ǃ˦˱˻ ǃåā Ɠƞ˦ǃ˦ˮ˻ǃåā ̝ ǃɣå ýƓ˱ǆ ǑƼ Ąǚ˰ǆÜ 

Ɨƽ˹˶ ǆ āá ƗƑƓ˹ƛ Ɨƶˮ  ˟èåî ƴȺƓ˯ǃå ̇˻ƺ˯˸ǃå ÿ˦ɜȻ Ɠǆ̠˹ƵāÜ ƼƓƽ˸ǃå ǉ˘ǋ ˥ǆ ƓƿǚˠǈƓ ý˦ơ ˤ ˀ
 ǉ̆ǋ ɖ˻ˮ ƙɣā Ɨƪåïí ̞ ƙ˸ Ǒ˯˴ ƞ˦Ǆǃå ïå̠˲ǈǗåā ɏ̊˻˻˸ǃ˯å Ɇ˻Ǆ˲˯ǃå˔˻ǃƓƪǕå Ǘå ˗ǒ˗˲˯ǃ Ɨ ƑƓ˶ơ

 ̇ ˯ɜ ƕ ƗȺƓƮǙå ǑǄƹ ç̇ ƛ˓˸ǃå Ɇǆå˦ƶǃå ˤǋá ǑƼ ýƓƽ˟Ǚå ɏ˗ǃ ç˗ƶ˸ǃå ƓɂȺ ƗǆƓƶǃå ñïå˗˸ǃå Ɨǀˠ˹˸
 . ˥˻ƕƓ˶ǆ ˙˻ƹ ˥ɂ̇ Ƥáā ˥˻ƕƓ˶ǆ ýƓƽ˟å Ǒǃã ýƓƽ˟Ǚå ˃ ˹˶ƙ ˣǃ˘Ḫ ˛˸˳ǃå 

2.1. : ƕƾȸƑ˲ǁä çƑƨäî˕ǁä 

 üƓ˹ǋ˞ƶȺ  æ˦Ǆƪá ˕ǆ˗˳˯ƪå Ǒ˯ǃå ƗǀȺƓ˴ǃå èƓƪåï˗ǃåǄǃå ïå̠˲ǈǗåā ɏ̊˻˻˸ǃ˯å Ɇ˻Ǆ˲˯ǃå Ǒ˯˴ƞ˦
ǑƑƓ˹˰ǃå :Ɠǌ˹ǆ ˙Ḫ˘ǈ 
м- ˕ǆ˗˳˯ƪå Ɨ˰ơƓ ǃå ßƓƼā Ǒƽˠ˶ǆ ˗˻ƪ )2010:(  Ɏ˦˯˴ǆ Ɨƪåï̠ǃ Ɨɂ̊˻˻˸˯ǃå Ɨǃå̠ǃå

 ɏ˦Ǆḧǃå Ɇ˵ƽǃå ô˙˸Ⱥ ƗȺƓƮǗå ˕ǃāƓ˹ƙ ˖˻ơ Ɨƪåï˗ǃå Ɇ˻Ǆ˲ƙ Ɇǆå˦ƶǃå ç̇ ƛ˓˸ǃå ƼǑ  ɏ˦˯˴ǆ 
ƗȺƓƮǗå ô̇ ˸Ⱥ Ɇ˵ƽǃå þå̠˳ ƪ˯ƓȺ ɏ˦Ǆḧǃå Ɨǃå˗ǃå  ÜƗɂ̊ ˻˻˸˯ǃåƙ ǑǄƵ Ɨƪåï˗ǃå ǉ˘ǋ ˕Ǆ˸Ƶā ɖ˻ǀ˲

 Ɇ˵ƽǃƓȺ ˥˻ƕƓ˶˸ǃå íå̇ ƼǕå ˃ ˹˶ƙ ǊǃǚƤ ˥ǆ ˥ɜ˸Ȼ ǑưƓɂï êî˦˸ǈ ƗƹƓ Ʈ Ɠǌ˸ǋá úå˗ǋá
 Ɇ˵ƽǃƓȺ ˥˻ƕƓ˶ǆ ̇˻ƺǃå íå̇ƼǕåā ɏ˦ǄḧǃåÜɏ˦Ǆḧǃå ˯˸ǃå ˤǋá ƗƼ̇ ƶǆ Ǒǃã Ɨƪåï˗ǃå ˕Ƽ˗ǋ Ɠ˸Ḫ èå̇ ˻ƺ

 ̟ ơ˻ Üɏ˦Ǆḧǃå Ɇ˵ƽǃƓȺ ƗȺƓƮǗå ɏ˦˯˴ǆ ǑǄƵ Ąå̇˻ƛƋƙè˗˹˯ƪå Ƽ ç˗Ƶ ǑǄƵ Ɨƪåï˗ǃå ̇ èƓ ư
 ɏ˦Ǆḧǃå Ɇ˵ƽǃƓȺ ƗȺƓƮǗå ɏ˦˯˴ǆ ǑǄƵ Ɨƪāï̠˸ǃå èå̇˻ƺ˯˸ǃå Ɇˮƿ ˥ǆ ̇˻ƛƋƙ üƓ˹ǋ ÿá Ɠǌ˸ǋáÜ 
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 ā Ɠǌ˸ǋá èƓ Ʈ˦ƙ ç˗Ƶ Ǒǃã Ɨƪåï˗ǃå ˕ǄƮ˦ƙǉƓ ˯ǈǙå  Ü Ǒˠ˳ǃå ɆƤå˗˯ǃå ƗǄɜ˵ǆ Ǒǃãåþå˗˳˯ƪ 
˃ ˹˶˯ǃåā ˚˻˻˸˯ǃå Ɨ Ǆ˸Ƶ ǑƼ ˚˻˻˸˯ǃå Ɨǃåí.[]10

 
 

2- áƗ˰ơƓ ǃå è̇ ƞ  ˗˸˲ǆ ýƓɂ̇ Ƽ)  ɏ̇ɂ˦˹ǃå2013 :ÿå˦˹ƶȺ Ɨƪåïí (þ  Ɨǃå˗ǃå þå˗˳˯ƪå
 ɏ˦Ǆḧǃå Ɇ˵ƽǃƓȺ ˥ƕ˻Ɠ˶ ǃ˸å ̇ƹ˻ ˥ǆ ˥ƕ˻Ɠ˶ ǃ˸å ɏ̇ɜ˴ǃå ô ǆ̇ ̊˻˻˸ǃ˯  Ɨɣ ǃ˳å Ɨɂ̊˻˻˸˯ǃåÜ 

 ā ̇˻ƹ ˥ǆ ˥˻ƕƓ˶ ǃ˸å ɏ̇ɜ˴ǃå ô ǆ̇ ̊˻˻˸ƙ ǑƼ ïāí Ɠǌǃ Ǒ˯ǃå Ɇǆå˦ƶǃå ʕǋá Ɨƪåï ̠ǃå ̞ ư˲āá
ǃ ɆƮ˦ Ǆ˯ǃ ɏ̊˻˸˯ǃå Ɇ˻Ǆ˲˯ǃå þå̠˳ ƪ˯åā ɏ˦Ǆḧǃå Ɇ˵ƽǃƓȺ ˥˻ƕƓ˶ ǃ˸åǑưƓɂï êî˦˸˹  ˃ ˹˶ƙ ˥ĉḧć˸ĈȻ

 èå̇˻ƺ˯ǆ ǏǄƵ íƓ˸˯ƵǙƓȺ xǃîā ɏ˦Ǆḧǃå Ɇ˵ƽǃƓȺ ˥ƕ˻Ɠ˶ ǃ˸å ̇ƹ˻ā ˥ƕ˻Ɠ˶ ǃ˸å ɏ̇ɜ˴ǃå ô ǆ̇
Ǐǃã ɆƮ˦ ǃ˯å ʕƙ Ɨɂ̊˻˻˸˯ǃå Ɨǃå̠ǃå þå̠˳ ƪ˯ƓɁā (̇˸ Ĉƶǃå ÜƓɂï˦˻ǃå Üþ̠ǃå ǑƼ ̇ɜ˴ǃå Ɨ˴ǈ) á ÿ

 ƗǃƓƵ ˃ ˹˶ƙ Ɨƿí Ǌǃ ɏ̊˻˻˸ǃ˯å êî˦˸ ǃ˹å91 %  ƋˠƤā9 % .[]9

 
  

á) Ǒƽɣ˶ ǆ ̇˷ Ƥ ÿƓ˸˰Ƶ ̟ơƓǃå ɏ̇ƞ2011 éíå˦ơ Ǒǃå ƗȻí˓˸ǃå Ɇǆå˦ƶǃå :ÿå˦˹ƶȺ Ɨƪåïí (
éíå˦˲ǃå ǉ˘ǋ ˥Ƶ Ɨ˱ƙƓ˹ǃå èƓȺƓƮǙåā ïā˙˸ǃå  þå˗˳˯ƪƓȺǑ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå ā Ü ï˗ǃå ˕Ƽ˗ǋ Ɨƪå

ǃå ǑǄƵ ú̇ ƶ˯ǃå Ǒǃåƶơ Ǒǃå ƗȻí˓˸ǃå Ɇǆå˦ ˦Ǘåā ïā˙˸ǃå éíå ˤǋå ˥ǆā ÜƓǌ˹Ƶ Ɨ˱ƙƓ˹ǃå èƓȺƓƮ
ƝƑƓ˯ǈ ǉ˘ǋ Ɨƪåï˗ǃå  ƗȺƓƮǙå Ɇǆå˦ƶȺ ˓ˮ˹˯ǃå ǑǄƵ ïíƓƿ Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå êî˦˸ǈ ÿá ā Ɇǆå˦ƶǃå ÿå

 éíå˦ơ ˥Ƶ Ɨ˸ƞƓ˹ǃå ƗȺƓƮǙå ýƓ˸˯ơå çíƓɂð ǑǄƵ  ç̇ ƛ˓˸ǃå Ɇǆå˦ƶǃå ˙˰ǂá Ǒǋ ɖƑƓ˴ǃƓȺ ƗǀǄƶ˯˸ǃå
.ïā˙˸ǃå[]8

 

 
3- ˕ǆƓƿ ç˗ƑƓƵ ɏíƓǋÜ ƠǃƓƮ )2008 (ƕ:Ɨƪåï˗ þå˗˳˯ƪå Ɇ˻Ǆ˲˯ǃå ˚˻˸˸ǃå ˝ ˳˵˯ǃ 

˞ƶȺ ǆá ÿ˦ƶ˻ǃå ôå̇ Ü āǑƼ ǉ˘ǋ ̠ǃå Ɨƪåï þå˗˳˯ƪå ˤƙ ôå̇ ǆá ˞ƶȺ ˃ ˹˶˯ǃ ˚˻˸˸ǃå Ɇ˻Ǆ˲˯ǃå
 ÿ˦ƶ˻ǃåýƓ˶ƽǈå  ƗǄǀ˯˴˸ǃå èå̇ ˻ƺ˯˸ǃå Ɠǆá ƴȺƓ˯ǃå ˙˻ƺ˯˸ǃå Ɇ˰˸ƙ Ǒ˯ǃåā ßƓƿï˚ǃåā ÜƗ ɜ ˵ǃå

 ǑƼ ƗǄ˰˸˯˸ǃåā ô̇ ˸Ǆǃ Ɨ ơƓ˶˸ǃå˸ƶǃåā Ü˛˹˱ǃå˙ ÜƓɂï˦˻ǃåā Ü˥˻ƶǃå Ɋƺư Üå ˕Ƽ˗ǋā Ɨƪåï˗ǃ
ǄƵ ú̇ ƶ˯ǃå Ǒǃå ǉ̆ǋ ˥ǆ ɆǆƓƵ ɆḪ ̇ƛ˻Ƌƙ ƗƼ̇ƶǆā ÿ˦ƶ˻ǃå ôå̇ǆá ǑƼ ç̇ƛ˓˸ǃå Ɇǆå˦ƶǃå Ǒ

 ˙ƛ˓ǒ ˙˸ƶǃå ÿá Ɨƪåï˗ǃå ǉ˘ǋ ƝƑƓ˯ǈ ˥ǆā ÜƗ ˠ˳ǃå Ɨɂ̊ ˻˻˸˯ǃå Ɨǃå˗ǃå þå˗˳˯ƪå ýǚƤ ˥ǆ Ɇǆå˦ƶǃå
ô˙˸ǃå ̊˻˻˸ƙ ǑƼ Ąå̠ƞ ̇˻ Ḫˮ Ɇɜ˵Ⱥ.[]7

 
 

3.1. :Ǐ˭˲Ɯˤǂǁä îä˕˰ǆǕä ƕƾɀ˗˝ ˢȹ˕ƾƗ[ ]12,11

 
 

ã ˣǃîā êî˦˸˹ǃå å˘ǋ ǑƼ Ɨ ˠƤ ˙˻ƹ ƗƿǚƵ Ɇǀ˯˴˸ǃå ˙˻ƺ˯˸ǃåā ˗˸˯ƶ˸ǃå ˙˻ƺ˯˸ǃå ˥˻ƕ Ɨƿǚƶǃå ÿ
 ǑƑƓ˹ƛ ÿ˦ɜȻ ̠˸ ƶ˯˸ǃå ̇˻ƺ˯˸ǃå ÿǕƗȺƓ˱˯ƪǙå  ˘ƤƋ ʼ Ǌǈá ɏå Ü(˗ơåā āá ˙ƽƮ) ˤ ʿǃå Ɏ˗ơå 
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 ëƓ˱ǈ ) Ɇ˰˸Ȼāá  ˖˻ơ (é˗˲ǃå ÷˦ ƿā þ˗Ƶ āá é˗˲ǃå  ÷˦ ƿā) āá (Ɇ˵Ƽ ý˗ƶǆ ˚ǆ̇ ǒ ëƓ˱˹ǃå
Ǌǃ ˚ǆ̇ ǃƓȺ )p ā (ƶǆ ý˗ Ǌǃ ˚ǆ̇ ǒ Ɇ˵ƽǃå˚ǆ̇ ǃƓȺ)q(  ÿáā  )(p + q = 1 
ã ÿîƼ: ǑǃƓ˯ǃå ˦˲˹ǃå ǏǄƵā Ǒǃ˦ǈ̇ ƕ ƴɂð˦ƙ ÷ð˦˯ǒ ˗˸˯ƶ˸ǃå ˙˻ƺ˯˸ǃƓ  
 

ὢ "ͯÅÒÐ 
ὖὢ ὼ ὖ ρ ὖ  

 
 Ɨƺ ˶ǃå ÿá ˖˻ơƗǆƓƶǃå  ýƓ˸˯ơåā Ɇǀ˯˴˸ǃå ˙˻ƺ˯ǆ ˥˻ƕ Ɨƿǚƶǃå Ɇ˰˸Ȼ ɏ˘ǃåā Ǒ˯˴ƞ˦Ǆǃå êî˦˸˹Ǆǃ

: ǑƙǙå ˦˲˹ǃå ǏǄƵ Ǌ˯ƹƓ Ʈ ˥ɜ˸Ȼ ˗˸˯ƶ˸ǃå ƴȺƓ˯ǃå ˙˻ƺ˯˸Ǆǃ ƗȺƓ˱˯ƪǙå-  
ὖὼ  

ρ

ρ Ὡ
    Њ ὼ Њ          ‍ π 

: ˖˻ơ 
 ὖὼ  Ɨ ˮɂ̇ ˱˯ǃå ç˗ơ˦Ǆǃ ƗȺƓ˱˯ƪǙå ýƓ˸˯ơå Ɇ˰˸Ȼ  :  i. 
   ὼ    Ɇ˰˸Ȼ  :Ɇǀ˯˴˸ǃå ˙˻ƺ˯˸ǃå. 

‍ȟ‍  .êî˦˸˹ǃå èƓ˸Ǆƶǆ Ɇ˰˸ƙ : 
Ḫ åîã ƓǆáƓ:ǑƙǓå Ɇɜ˵ǃƓȺ Ɠǌ˯ƕƓ˯Ḫ ˥ɜ˸Ȼ ˙˻ƺ˯ǆ ˥ǆ ˙˰ǂá üƓ˹ǋ ÿ 

 

ὖὼ  
Ὡ

ρ Ὡ
   Ȣ 

ὤ ‍ ‍ὢ ‍ὢ Ễ ‍ὢ  
 
 ā  Ǐ˸˴ƙϬϺϝгж ïå˗˲ǈǗå  ĄƓǈƓơá Ǒ˯˴ ƞ˦ǄǃåƕêîƓ˸˹  ˕ƞ˦Ǆǃå Logit Model  Ǒ˯ǃåā Ü

 Ɨɂ̇ ˻˴ƽ˯ǃå èå̇ ˻ƺ˯˸ǃå ˥ǆ ƗƵ˦˸˱ǆ āá ˙˻ƺ˯ǆ ˤ ʾ þ˗˳˯˴ƙ Ɏ̇ƤǕå Ⱥ ƗƿǚƵ Ɠǌǃ Ǒ˯ǃå ˙˻ƺ˯˸ǃƓ
Ɨ˹˻ƶǆ Ɨ ƮƓƤ āá ç̇ ǋƓˡ āá ƗƽƮ í˦ƞ˦ƕ ˓ˮ˹˯ǃå ǑƼ ƴȺƓ˯ǃå ā Üƙ Ǒ˯ǃå èƓɁ˦ƶ˶ǃå Ɇ˲ǃ Ǌƞå˦

å êî˦˸ǈ ˙˻˴ƽƙïå˗˲ǈǗ  ˤȻ˗ǀƙ ǑƼ ˤǋƓ˴ƙ ÿá ˥ɜ˸Ȼ Ɨ Ǆɂ˦˲ƙ èåßå̇ ƞå ç˗ƶḪ Ɠ˹ǋ Ǒ˯˴ƞ˦Ǆǃå
Ɠǌ˹ǆ ý˦Ǆ˲ǃå: 
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1.3.1.  (ƕǂƮƑƻ˶ǁä Āà ƞ Ɯ˗˭ǁä ɄǄƑƴǄ) ˁ ˷˴˭ǁä æ˕ƳƑƽOdds Ratio: [ ]15,4  
 ç˗ƵƓǀǃå ǉ˘ǋ þ˗˳˯ƪå ˤ˯ǒƠ ƞ̇ ˯ǃå ɆǆƓƶǆ ǏǄƵ ƗǃǙ˗Ǆǃ  ˙ˮƶƙ ˖˻ơOR  ˥Ƶ Ɨɂ̇ ˢ˹ǃå Ɨ ơƓ˹ǃå ˥ǆ

:Ǌƛā˗ơ þ˗Ƶ ýƓ˸˯ơå ǑǄƵ þ˦˴ǀǆ Ɠǆ é˗ơ éā˗ơ ýƓ˸˯ơå 
 

/2
ὖ

ρ ὖ
Ὡὼὴ‍ ‍ὢ ‍ὢ Ễ ‍ὢ  

ὖ
/2

ρ /2

Ὡὼὴ‍ ‍ὢ ‍ὢ Ễ ‍ὢ  

ρ Ὡὼὴ‍ ‍ὢ ‍ὢ Ễ ‍ὢ
           π  ὴ

ρ          
/2 éā˗ơ Ơ ƞ̇ ƙ ɆǆƓƶǆ Ǒǋ :Ǒ˵ǃåß. 
ὖ .Ɛ˵ǃå ˣǃî éā˗ơ Ɨ ǃƓ˸˯ơå Ǒǋ : 

ρ ὖ.Ɛ˵ǃå ˣǃî éā˗ơ þ˗Ƶ Ɨ ǃƓ˸˯ơå Ǒǋ : 
2.3.1.  : ǏƏƑ˷ˮǁä Ǐ˭˲Ɯˤǂǁä îä˕˰ǆǕä éíˤ˶˷Ɠ ƕƾǂƴ˭˶ǁä çäîƑ ˭ƢǗä 

 çí˦˱Ⱥ ƗǀǄƶ˯˸ǃå ǑƑƓ˹˰ǃå Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå êî˦˸˹ƕ ƗǀǄƶ˯˸ǃå ˤ ˻ǀ˯ǃå ˙˻ǒƓƶǆ ˥ǆ ˙˻˰ḧǃå üƓ˹ǋ
 : Ɠǌ˹ǆ ˙Ḫ˘ǈā êî˦˸˹Ǆǃ ƗǀȺƓˠ˸ǃå ˥˴ơā ɖ˻Ƽ˦˯ǃå 

1.2.3.1. ˕ǐ˕˰˭ǁä ɄǄƑƴǄ Ὑ:[ ]14

 
 

 ˗ǒ˗˲˯ǃå ɆǆƓƶǆ Ɨ˸ ʾ ÿá  Ὑ   ˥˻ƕ Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå êî˦˸˹ǃ Ɨɂ̇ ˻˴ƽ˯ǃå ç˦ ǀǃå ˥˻ˮƙ
 Ɨ ưƓɂ̇ ǃå Ɨƺ ˶ǃå ýƓ˸ƶ˯ƪƓȺ Ɠǋ˗ǒ˗˲ƙ ˥ɜ˸ɂā (ƴȺƓ˯ǃå) ƗȺƓ˱˯ƪǙå ˙˻ƺ˯ǆā  ƗǄǀ˯˴˸ǃå èå̇ ˻ƺ˯˸ǃå

 :Ɨ ƙǙå 

Ὑ ρ Ὡὼὴ
ὰ

ὲ
 

: ˖˻ơ 
ὰ Ǘå Ɨǃåí ˤ˯ɂïƓƹ˦ǃ Ɨ˸ ʾ Ɇ˰˸ƙ :ɜǆƓǕå ÿ.Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå êî˦˸˹ƕ ˤˢƵ 
n  Ɨ˹˻ƶǃå ˤ˱ơ Ɇ˰˸ƙ :ǃ.Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå êî˦˸˹ 

] ˥˻ƕ Ǌ˯˸ ʾā1,0 ˕Ɂ̇ ˯ƿå Ɠ˸ǄḪā [Ὑ) ˥ǆ  (1 ˙˻ƺ˯˸ǃå ˥˻ƕ Ɨƿǚƶǃå ç˦ ƿ ǏǄƵ ˣǃî ýí (
 æ̇ ǀ˯ƙ Ɠǆ̠˹Ƶ ̨ɜƶǃå ǏǄƵā ƗȺƓ˱˯ƪǙå ̇˻ƺ˯ǆā  ɏ̇˻˴ƽ˯ǃåὙ ˥ǆ  (      )0 ˣǃî ý˗ǒ (

ƗȺƓ˱˯ƪǙå ˙˻ƺ˯ǆā Ǒ˲ ư˦˯ǃå ˙˻ƺ˯˸ǃå ˥˻ƕ Ɨƿǚƶǃå  Ʉƶư ǏǄƵ. 
2.2.3.1   îƑ ˭ƢäƓǂ ɏ  … :(ƕƾȸƑ˞˶ǁä ˣ˲Ɵ)[ ]16,15
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     ˥ǆ  ë̇ ˯ǀ˸ǃå êî˦˸˹Ǆǃ èƓǈƓ ˮǃå ƗǀȺƓˠǆ ɏ˗ǆ ƗƼ̇ ƶ˸ǃ ƗǀȺƓˠ˸ǃå ˥˴ơ ïƓ ˯Ƥå þ˗˳˯˴Ȼ
 ˣǃîā ÜǊǆ˗ƵïƓ ˯ƤƓȺ  :Ɨ ƙǙå Ɨ ư̇ ƽǃå 

                 èƓǈƓ ˮǄǃ ɖƕƓˠǆ êî˦˸˹ǃå: 0H  

             êî˦˸˹ǃåƕƓˠǆ ˙˻ƹɖ èƓǈƓ ˮǄǃ: 1H  

 āá Ɇƿá ɏāƓ˴ƙ  ÿá ɏá þ˗ƶǃå ô̇ Ƽ Ɇˮǀǈ Ɠ˹ǈá Ǒ˹ƶȻ å˘ǋ Ɨ ǃā˗˱ǃåî˦˸˹ǃåê ˮǄǃ ɖƕƓˠǆ èƓǈƓ
 ƗǀȺƓˠǆ þ˗Ƶ ǑǄƵ ýå˗ǃå Ɇǒ˗ˮǃå ô̇ ƽǃå ý˦ˮƿ ˤ˯˻Ƽ Ɨ ǃā˗˱ǃå ˥ǆ Ɇƿá Ɨ˸ ʿǃå ˕ǈƋḪ åîã ˛ɜƶǃåā

.êî˦˸˹Ǆǃ èƓǈƓ ˮǃå 
4.1.   :ɍ̆˹˹˶˭ǁä ǏǂǄƑƴǁä  Ʉ˹ǂ˰˭ǁä ƕƾɀ̠̋ sȹ̞ƾƗ[ ]12

 
  

         ̇˻ƹ ˃ ˹˶ ǃ˯å èƓ˹ǀƙ ˥ǆā Üèå̇˻ƺ˯˸ǃå çí̠ƶ˯ǆ ̝ ǃ˻ƓƪǕå ˥ǆ ɏ̊˻˻˸ǃ˯å Ɇ˻Ǆ˲˯ǃå ̠ƶȻ
 ˃ ˹˶ ǃ˯å û̇ ǃɣ ƓƼǚƤ Ǌǈá ̇˯ƽȻ Ɏ̇ƤǕåô Ɨǀɂ̇ ˠǃå ǉ˘ǋ ˗ƶƙ îã Ü ǑǄƮá ˃ ˹˶ƙ í˦ƞā 

 ˥˻˯Ƶ˦˸˱ǆ ˥˻ƕ Ɇ˶ƽǄǃ Ɇ˸ƶ˯˴ƙā Ü Ɨ ƑƓ˶ơǗå èåí̇ ƽ˸ǃå ˃ ˹˶ƙ çíƓƵǗ Ɨ ˹ǀƙ ƠƮá Ɇɜ˵Ⱥ
ǃåí þå˗˳˯ƪƓȺ ˙˰ǂá āá Ü ƗǄǀ˯˴˸ǃå èå̇ ˻ƺ˯˸Ǆǃ Ɨ ˠƤ Ɨǀ ʼ˦ƙ ˥Ƶ çïƓ ʸ Ǒǋ Ǒ˯ǃåā Ɨɂ̊ ˻˻˸ƙ Ɨ

 ƗƽǄ˯˳ ǃ˸å ƗǄǀ˯˴ ǃ˸å èå̇˻ƺ˯˸ǃå ˥ƕ˻ ƗǃíƓ˯ǃå Ɨƿǚƶǃå íƓ˱Ȼã ǏǄƵ ɏ̊˻˻˸ǃ˯å Ɇ˻Ǆ˲˯ǃå Ɇ˸ƶȻ Ɠ˸ǂ
 Ɨƞïí ˤ ˢƶƙ āá Ɨ˹ɜ˸ǆ Ɨƞïí Ǐǈíá Ǐǃã èƓƵ˦˸˱˸ǃå ˥˻ƕ ɆƤå˗˯ǃå Ɨƞïí Ɇ˻Ǆǀƙ Ǐǃã ƗƼƓưã

Ɠ˸ǌ˹˻ƕ ˗ƵƓ ˯ǃå 
1.4.1.  Ʉ˹ǂ˰˭ǁä çƑ˶ǂ˲Ǆ: ɍ̆˹˹˶˭ǁä[]2

 
 

 :Ɠǌ˸ǋá èƓ˸Ǆ˴˸ǃå ˥ǆ í̠Ƶ Ǒǃã ɏ̊˻˻˸ǃ˯å Ɇ˻Ǆ˲˯ǃå ̠˹˯˴Ȼ 
1.  ƴ ˸ƞ ǑƼ ç˗ơåā ƴ˸˯˱˸ǃå ǑƼ ƗƶȺƓ˯ǃå èå̇ ˻ƺ˯˸Ǆǃ èå̇ ǒƓƺ˯ǃåā èƓ˹ǒƓ ˯ǃå ÿá Ǒǋā Ý˛ǈƓ˱˯ǃå ɉā˙Ƭ

 þå˗˳˯ƪƓȺ ˙ˮ˯˳ɂā ÜɆǆƓƶǃå èƓɂ˦˯˴ǆBox's M. 
2.  ˙˻ˮḪ āá Ɋƪ˦˯ǆ ˤ˱ơ èåî èƓ˹˻Ƶ þå˗˳˯ƪå Ɇ˷ƽȻ ˖˻˲Ⱥ ÜƗ ˸ḧǃå èå̇ ˻ƺ˯˸Ǆǃ Ǒƶ ˮˠǃå ƴɂð˦˯ǃå

 ćƓˮ˴ǈ ƗƿíƓƮ ƝƑƓ˯ǈ ǑǄƵ ý˦˶˲ Ǆǃ 
3. .Ɨ˹˻ƶǄǃ ǑƑå˦˵ƶǃå ïƓ ˯ƤǙå 

4. ƗǄǀ˯˴˸ǃå èå̇ ˻ƺ˯˸ǃå ˥˻ƕ ǑǃƓƶǃå ɉƓ ƙïǙå ƗǄɜ˵ǆ í˦ƞā þ˗Ƶ ˥ǆ ˗ǂƋ˯ǃå. 
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2.4.1. :ɍ̆˹˹˶˭ǁä Ʉ˹ǂ˰˭ǁä çäʕ˞Ƣ[]1

 
 

1.  ƗɁ˦Ǆɣ˸ǃå ƗƑƓ˶ơǗå ƝƑƓ˯˹ǃå Ǐǃã Ɠ˹ǄƮ˦ǒ ɏ̆ǃå ̝ƪƓ˹˸ǃå ɏ̊˻˻˸ǃ˯å Ɇ˻Ǆ˲˯ǃå ÷˦ǈ ̠ǒ̠˲ƙÜ 
 ā ̇˻ƹ āá Ǒɣ ǃ˳å āá Ü Þí̠ƶ˯˸ǃå āá Ɋ˴ ǃå āá  Þɏ˓ˮ˹˯ǃå āá ̝ƪƓ˹˸ǃå ˦ǋ ǑƽƮ˦ǃå  ǑǄ˻Ǆ˲˯ǃå Ɇǋ

ÞǑ˯˴ ƞ˦Ǆǃå þá ǑƵ˦˹ǃå þá Ǒ˸ḧǃå āá  ÞǑˠ˳ǃå 

2.  ɏ̊˻˻˸ǃ˯å Ɇ˻Ǆ˲˯Ǆǃ ƗƪƓ˹˸ǃå ƗǄǀ˯˴ ǃ˸å èå̇˻ƺ˯˸ǃå ̠ǒ̠˲ƙ ǀ˲˯ǃ Ɨǆðǚǃåā ïƓ˯˳˸ǃå úå˗ǋá ɖ˻
.Ǌ˹Ƶ èƓǈƓ ˮǃå ƴ˸ƞā ˖˲ ǃå 

3.  èƓ˹˻ƶǃå ˔˲ƪā Ɇ˻Ǆ˲˯ǃå ǑƼ þ˗˳˯˴˯ƪ Ǒ˯ǃå ƴ˸˯˱˸ǃå ǑƼ èƓƵ˦ ˸˱˸ǃå í˗Ƶ ˗ǒ˗˲ƙ
.Ɠǌ˹ǆ Ɨǆðǚǃå èƓǈƓ ˮǃå ƴ˸ƞā Ɠǌ˹ǆ Ɨ ʿ ˠǃå 

4. .Ɠǌ˻ǄƵ Ɨưā˙ƽ˸ǃå ɉā˙˵ǃåā èƓưå̇ ˯ƼǙå ɖǀ˲ƙ Ɠǌǈá ˥ǆ ˗ǂƋ˯ǃåā èƓǈƓ ˮǃå ïƓ ˯Ƥå 

5. ˻˸˯ǃå Ɇ˻Ǆ˲˯ǃå ßå̇ ƞã.ƗɁ˦Ǆɣ˸ǃå ƝƑƓ˯˹ǃå ǏǄƵ ý˦˶˲ ǃåā ƗǄ˸ƶǃå Ǌƙå˦ɣƤ ̝ ơ˴ ɏ̊˻ 

6. .Ɠǌ˹ǆ çíƓƽ˯ƪǙå ǑǄƵ Ɇ˸ƶǃåā ƝƑƓ˯˹ǃå ˙˻˴ƽƙ 

3.4.1. :ƕ ˞˱ǁä æ̆ ˹˶˶ǁä ƕǁä˕ǁä[]13

 
  

 í̠ƶ˯ǆ Ǒƶˮ  ˟ƴɂð˦ƙ èåî Ɨƪāï̠˸ǃå èƓƶ˸˯˱˸ǃå ÿ˦ḧƙ Ɠǆ̠˹Ƶ Ɨɣ ǃ˳å ç̊˸˻ ǃ˸å Ɨǃå̠ǃå þ̠˳ ˯˴ƙ
 ü̇ ˯˵ǆ ˥ǒƓ ƙā ˥ǒƓ ƙ ƗƼ˦ƽ˶ǆ ÜƗƽǄ˯˳ǆ Ɨˠƪ˦˯ǆ èƓǌ˱˯˸Ⱥ  èå̇ ˻ƺ˯˸ǃå˴˯ǆƗɂāƓ  ˔˯ḧƙā Ü

 : ǑǃƓ˯ǃå Ɇɜ˵ǃƓȺ  Ɨ ˠ˳ǃå Ɨɂ̊ ˻˸˯ǃå Ɨǃå˗ǃå 
 

ώ ‌ὼ ‌ὼ ỄȣȣȣȣȢ‌ὼ 

      : ˖˻ơ- 
 y        = Ɨƞïí .˚ǒƓ˸˯ǃå  
a         èǚǆƓƶǆ =ǆƙǃƒåǒϿ  āáƒƨǍǕƒ .ÿ 
x          .Ɇǀ˯˴˸ǃå ˙˻ƺ˯˸ǃå = 

 ï˗ǀȺ ˚ǒƓ˸˯ǃå ˤ ʾ ˥˻ƕ úǚ˯ƤǙå ˤˡƓƶ˯ǒ ˖˻˲Ⱥ ÿåðāǕå āá ˚ǒƓ˸˯ǃå èǚǆƓƶǆ ˙ǒ˗ǀƙ ˤ˯ɂā
Ǘå ÷˦˸ ǆ˱ā èƓƵ˦˸ ˱˸ǃå ˥˻ƕ èƓƶɁ̇˸ǃå ÷˦˸ ǆ˱ ˥˻ƕ Ɨ˴ ǃ˹å ÿ˦ḧƙ Ɠǆ̠˹Ƶ xǃî é̠ ɂ˲ā ÜÿƓɜǆ

 ɆƤåí èƓƶɁ̇ ˸ǃå Ɨƽǃ˦ƙ ɏá ǑƼ Ɇƿá Ɨ˴ ǃ˹å ǉ̆ǋ ÿ˦ḧƙ ǑǃƓ˯ǃƓɁā Ü˥ɜ˸Ȼ Ɠǆ ǑǄƵá èƓƵ˦˸ ˱˸ǃå
ǆ̊̇ǃƓȺ Ɠǌǃ ̊ǆ̇ƙā ɏ̇Ƥá ƗɣƤ‗ : 

‗
ὦὩὸύὩὩὲὫὶέόὴȢὺὥὶ ὭὥὸὭέὲ

ύὭὸὬὩὲὫὶέόὴȢὺὥὶ ὭὥὸὭέὲ
 



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   мфм 

 

 ïƓ ˯Ƥå ˤ˯ǒ Ɠ˹ǋ ˥ǆā‌ȟ‌ȟȣȣȣȣȢȟ‌   ÿ˦ḧƙ ̟˻˲Ⱥ  ɚ  .˥ɜ˸Ȼ Ɠǆ ˙ˮǂá  
4.4.1. :Ʉ˴ƻǁä ƕ˞ƾǆ ìƑ˯ȹâ[ ]6,3

 
 

   ƗƵ˦˸˱ǆ) ˕Ǆƿ åîã ˖˻˲Ⱥ ˥˻˯Ƶ˦˸˱˸ǃå ˥˻ƕ Ɇ˶ƽƙ Ɨˠǀǈ Ǐǃã êƓ˯˲ǈ Ɠ˹ǈƋƼ íå̇ ƼǕå ˃ ˹˶˯ǃ
Ƽ Ɨˠǀ˹ǃå ˣǄƙ ˥Ƶ (íå̇ ƼǕå ɉƓǀǈƎ ÷˦ ˸˱ǆ èíåð åîɀā Ɨ˹˻ƶǆ ƗƵ˦˸˱ǆ Ǐǃã ƴ ˯ǒ ˘Ƒ˗˹Ƶ í̇ ƽǃå ÿ

ƗƵ˦˸ ˱˸Ǆǃ ĄƓƶȺƓƙ ƠƮá ƗǄƮƓƽǃå Ɨɣǀ˹ǃå xǄƙ ˥Ƶ Ǌ˟Ɠǀǈ  :Ɏ̇ƤǕå 
ὤ
ώ ώ

ς
 

: ÿá ˖˻ơ- 
ώ ὢί ὼӶ ὼӶ 
ώ ὢί ὼӶ ὼӶ 

 
 ƗƼ˦ƽ˶ǆ ÿáāS : ǑǃƓ˯ǃå Ɇɜ˵ǃƓȺ þ˗˳˯˴ƙ-  

       

3  

ụ
Ụ
Ụ
Ụ
Ụ
ợ
 ὠ     ὠ ȣȣȣ ὠ

ὠ     ὠ ȣȣȣ  ὠ
Ȣ   Ȣ        ȢȢ       Ȣ             Ȣ
Ȣ        Ȣ              Ȣ
 ὠ      ὠ ȣȣȣ ὠ Ứ

ủ
ủ
ủ
ủ
Ủ

 

: ÿá ˖˻ơ-  
V  . ü̇ ˯˵˸ǃå ˥ǒƓ ˯ǃåā ˥ǒƓ ˯Ǆǃ ƗƼ˦ƽ˶˸ǃå ˤ ʾ ˥ǆ Ɨ˹˻ƶǆ Ɨ˸ ʾ Ɇ˰˸Ȼ : 
i . ú˦ƽ˶ǃå Ɇ˴Ǆ˴ƙ í˗Ƶ : 
j . ç˗˸ƵǕå Ɇ˴Ǆ˴ƙ í˗Ƶ : 
 

:Ɨ ǃƓ˯ǃå ˃ ˹˶˯ǃå ç˗ƵƓƿ ƴưā ˤƙ ˗ǀƼ ˣǃ˘Ɂā- 
a. ç˗ǋƓ˵˸ǃå  x   ÿƋḪ åîã ýāǕå ƴ˸˯˱˸Ǆǃ í˦ƶƙ y >Z . 
b. ç˗ǋƓ˵˸ǃå  x   ƴ˸˯˱˸Ǆǃ í˦ƶƙǑǈƓ˰ǃå ÿƋḪ åîã y Ò Z . 

 

5.4.1. :ˁ ˷˴˭ǁä Ɖ˞Ƣ üƑ˶˭Ɵä[ ]17,5

 
 

 ǑƼ Ǒǋ ǏǃāǕå ƗƵ˦˸˱˸ǃå Ǐǃã Ɨ˹˻ƶǆ çí̇ ƽǆ ˃ ˹˶ƙ ýƓ˸˯ơå ǊǈƋȺ ˃ ˹˶˯ǃå ƋˠƤ ú̇ ƶȻ
 ïƓ ˯ƵǙå ˥˻ƶȺ ˘ƤƋǈ ˃ ˹˶˯ǃå ƋˠƤ æƓ˴ơ ˗˹Ƶā ˛ɜƶǃƓɁā Ɨ ǈƓ˰ǃå ƗƵ˦˸˱˸Ǆǃ í˦ƶƙ Ɨǀ ʿ˲ǃå
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 èåí̇ƽ˸ǃå ƴɂð˦ƙ ÿƋƼ ̇˻ Ḫˮ Ɨ˹˻ƶǃå ʕ˱ơ ÿ˦ɜȻ Ɠǆ̠˹Ƶ ĈǊǈáƶ ˮˠǃå ƴɂð˦˯ǃå ˥ǆ æ̇ ˯ǀȻ ˔˴ơ)Ǒ
 ˗˸˯ƶȻ ˖˻ơ ˃ ˹˶˯ǃå ƋˠƤ ýƓ˸˯ơå æƓ˴ơ ǑƼ ˤǌǆ ˙ǆǕå å˘ǋā  (Ɨɂ̊ Ḫ̇ ˸ǃå ƗȻƓǌ˹ǃå Ɨɂ̇ ˢǈ

.Ǒƶˮ ǃɣå ˥ǆ æ̇ ǀ˯Ȼ āá ĄƓ́ˮ˟ ĄƓƶɂð˦ƙ ÷ð˦˯ƙ Ɨ˹˻ƶǃå ÿ˦Ḫ ǏǄƵ ýƓ˸˯ơǙå å̆ǋ æƓ˴ơ 
6.4.1. ƕ ˞˱ǁä ˘˹˹˶˭ǁä ƕǁäì æÞƑƻḨ îƑ ˭Ƣä:[ ]15,12

 
 

 íå̇ ǒ Ɠǆ˗˹Ƶ ɏāƓ˴ƙ ǏǄƵ ̋ ƙ˹ Ǒ˯ǃå Ɨư̇ƽǃå ̇ˮ˯˳ǈ ÿá Ɠ˹˹ɜ˸Ȼ ǊǈƋƼ ˥˻ Ƶ˯˸˦ ǆ˱ ˥˻ƕ ̊˻˻˸˯ǃå
.èƓƵ˦˸˱˸ǃå èƓˠƪ˦˯ǆ 

Ὄ ‌ ‌ ‌ Ễ ‌  
) þ˗ƶǃå Ɨ ư̇ Ƽ ý˦ˮƿ āá ˞Ƽï ǏǄƵ ˗˸˯ƶƙ ç̊ ˻˸˸ǃå Ɨǃå˗ǃå ïƓ ˯Ƥå ÿƋƼ ˣǃ˘Ɂā(. ( 

ƤǙå ǉßƓ˶ơã Ǒǋ ˥˻˯Ƶ˦˸˱ǆ ˥˻ƕ ˚˻˸˯ǃå ƗǃƓơ ǑƼ Ɨǆ˗˳˯˴˸ǃå ïƓ ˯ƤǙå ǉßƓ˶ơã ÿáā˯ ïƓ
F ) ïƓ ˯ƤǙå ǉßƓ˶ơã ǏǄƵ ˗˸˯ƶƙ Ǒ˯ǃåāHoteling (2T   Ɇɜ˵ǃƓȺ Ɨ ưƓɂ̇ ǃå Ǌ˯ƺ Ʈā

:ǑǃƓ˯ǃå 
 

Ὂ
ὲ  ὲ ὴ ρ 

ὲ  ὲ ς ὴ 
*  Ὕ  

Ὕ  
ὲ ὲ

ὲ  ὲ
* ὈὭ 

:ÿá ˖˻ơ 
  ὴ   .èå̇ ˻ƺ˯˸ǃå í˗Ƶ = 

:Ὀ ßƓ˶ơã Ɇ˰˸Ȼç )Mahalanobis:( 
 þ˗ƶǃå Ɨ ư̇ Ƽ ˞Ƽ̇ ǈ å˘ǌɁā ÿ˦ḧƙ Ɠǆ̠˹Ƶ ÜF  ˥ǆ ˙ˮǂá (ƗɁ˦˴˲˸ǃå)F   (Ɨ ǃā ˗˱ǃå)
  ƗǄǒ˗ˮǃå Ɨ ư̇ ƽǃå ɆˮǀǈāὌ Ɨɂ˦˹ƶǆ Ɏ˦˯˴˸Ⱥ ÜŬ  ) Ɨɂ̇ ơ Ɨƞï˗Ɂān1 + n2 ï p ï 1 Ü (

 ˥ƕ˻ Ɨɂ˦˹ƶǆ ûā̇Ƽ ̠ƞ˦ǒ ɏá ƗɂāƓ˴˯ǆ ̇ ƹ˻ ˥˻˯Ƶ˦˸ ˱˸ǃå èƓɣƪ˦ǆ˯ ÿá ǏǄƵ ý̠ǒ å̆ǋā
.Ɨ ǃƓƵ Ɨƞï˗ƕ ˚˻˸˯Ǆǃ ƗǄƕƓƿ Ɨ ˠ˳ǃå ç̊ ˻˸˸ǃå Ɨǃå˗ǃå ÿá Ǐ˹ƶ˸Ⱥ ˥˻˯Ƶ˦˸˱˸ǃå 

 ăƑǆƑƙ :Ǐƾ ˬ˞˭ǁä ˒ǆƑ˯ǁä 
1.2Ɯ .:çƑǆƑ ˬǁä Ʋ˶ 

 ˥ǆ èƓǈƓ ˮǃå ƴ˸ƞ ˤƙǃå ƗǆƓƶǃå ñïå˗˸ƕ ˛˸˳ǃå ƗȻ˗ǄˮĲ ˵ƶǃå Ɨ˹˻ƶǃå þå˗˳˯ƪƓȺ ˣǃîā Ɠ ˮ˻ǃ Ɨ Ƒå˦
 èåïƓ˸˯ƪå ƴɂð˦ƙ ˤƙ ˖˻ơ ˛˸˳ǃå Ɨ˹ǒ˗ǆ ǑƼ ɖ˟Ɠ˹ǆ Ɨƛǚƛ ǏǄƵ Ɨƪåï˗ǃå ˕Ǆ˸Ƭ ˗ƿā ƗȻí˦ǀ˹ƶǃå
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 ǏǄƵ ÿƓ ˮ˯ƪǙå199  ˙˻ƺǃåā ˥˻ƕƓ˶˸ǃå ˥ǆ Ɨ ǃƓ˟ā ˔ǃƓ˟ ç˗ƶ˸ǃå Ɨɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶ǆ
 ýƓƽ˟Ǚå ÿá ˙ˮ˯Ƶá ˗ƿā Ü ˤǌǃ Ɨɂ̇ ˮ˯˳˸ǃå Ɇ˻ǃƓ˲˯ǃå ˞ƶȺ ßå̇ ƞå ˤƙ ˣǃ˘Ḫā Ü Ɨ ǈā˚Ǆ˲ǃå
) Ɨ˸ ǃʿå ̞˻ɣƵá ̠ǀƼ  ƴȺƓƙ ̇˻ƺ˯˸Ḫ Ɨǈā̊Ǆ˲ǃå ç̠ƶ˸ǃå Ɨɂ̇˯˻ɜƕ ÿ˦ƕƓ˶ǆ ̇˻ƺǃåā ÿ˦ƕƓ˶ ǃ˸å0 (

) Ɨ˸ ʾā æƓ˶˸ǃå ˙˻ƹ ɆƽˠǄǃ1 Ɇ˰˸ƙ ǑǌƼ Ɏ̇ƤǕå èå̇˻ƺ˯˸ǃå Ɠǆá Ü æƓ˶ ǃ˸å ɆƽɣǄǃ (
å ßƓ ˟Ǚå ˞ƶȺ Ɨƶƞå̇ ǆ ˗ƶȺ Ɠǋ˗ǒ˗˲ƙ ˤƙ Ǒ˯ǃå èå̇ ˻ƺ˯˸ǃå Ǒǋā ƗǄǀ˯˴˸ǃå èå̇ ˻ƺ˯˸ǃ

:ǑƙǓå ýā˗˱ǃå ǑƼ Ɠ˸Ḫ Ǒǋā ýƓƽ˟ǕƓȺ ˥˻˶˶˳˯˸ǃå 
X8 X7 X6 X5 X4 X3 X2 X1 

 ЭуЯϳϦ

HB 

ЭуЯϳϦWBC аъϜ ϣзлв  ϼϹЋв

иϝугЮϜ 

 Ϭϼϝ϶ ЭЪъϜ

ЬϿзгЮϜ 

 сТ бЮϜ

еГϡЮϜ 

ϽгЛЮϜ ЁзϯЮϜ 

 

2.2ä .Ǐ˭˲Ɯˤǂǁä Ʉ˹ǂ˰˭ǁ: 
 ˤƙïå˗˲ǈǗå þå˗˳˯ƪå ïƓ ˯ƤǙ Ǒ˯˴ƞ˦Ǆǃå  ƗȺƓƮǙå ǑǄƵ ç̇ ƛ˓˸ǃå Ɇǆå˦ƶǃå  ̇ ˻˯ɜ ƕ ç˗ƶ˸ǃå Ɨɂ

˙˻ƺ˯˸ǃå ǏǄƵ Ɇǀ˯˴ǆ ˙˻ƺ˯˸Ḫ ñïå˗˸ǃå ǑƼ ýƓƽ˟Ǖå ɏ˗ǃ Ɨ ǈā˚Ǆ˲ǃå ˰˸˯˸ǃå ƴȺƓ˯ǃå ǑƼ Ɇ
Ɠ˸Ḫ Ɨ ư̇ ˸ǃå ƗǃƓ˲ǃå ˦ǋ ǑƙǓƓḪ þ˦Ǆƶǆ:  

1.2.2 ƙ ˤ
ƗǃƓ˲ǃå ˤ ˴ǀƙ  ˤƙ ˗ƿā (æƓ˶ǆ ˙˻ƹ ÜæƓ˶ǆ)˥˻˻˴ Ƒï ˥˻˸˴ƿ ǏǃãƓ˹ƛ ˃ ˹˶ƙ Ɠ˸ǌƽ ˹˶ƙǑƑ 0) 

Ü1( ïå˗˲ǈǗå èƓ Ǆˠ˯ǆ ˔˴ơ ) ˤƿï ýā˗˱ǃåā Ǒ˯˴ƞ˦Ǆǃå1 ˣǃî ˥˻ˮǒ ( . 

 üĀ˕Ɯ1 .  ˣ˹ˬǐþäïĀà ƲȸƑ˭ǁä ˗˹Ƹ˭˶ǁä ˢ ʼ 
Internal Value Original Value 

0 ϞϝЋв ϽуО 

1 ϞϝЋв 
 

2.2.2. íƓ˱Ȼã Ǘå Ɨǃåí èƓǀ˯˵˸ǃ Ɨɂïå̇ ḧ˯ǃå èåïā˗ǃå í˗Ƶ Ɨ˸ ʾ Ɇƿá ǑǄƵ ý˦˶˲Ǆǃ ˤˢƵǕå ÿƓɜǆ
ư ˔Ǆ˴ǃƶ Ɨǃåí ˤ˯ɂïƓƹ˦ǃ Ʉ  Ɠ˹Ǆ˶˲ƙ ˗ǀƼ ˤǃƓƶ˸Ǆǃ Ɇ˰ǆǙå ˙ǒ˗ǀ˯ǃå ǑǄƵ ˤˢƵǕå ÿƓɜǆǗå

 Ǒǋā Ɨ˸ ʾ Ɇƿá ǑǄƵ ƗƶȺƓ˴ǃå çïā˗ǃå ǑƼ90.707  Ɠ˹Ǆ˶˲ƙ Ɠ˹ǈǕ çïā˗ǃå ǉ˘ǋ ˗˹Ƶ Ɠ˹ƽƿ˦ƙā
 ý˦˶˲ǃå ˥ɜ˸Ȼ Ɨ˱ ˯ǈ Ɇ˷Ƽá Ɠǌ˸ǃƓƶǆ Ɠǈ̇ ˮ˯Ƶåā ÜèǚǆƓƶ˸ǃå ˥˻ƕ èƓƿā˙Ƽ Ɇƿá ǑǄƵ

 ÜˤǃƓƶ˸Ǆǃ Ɠǌ˻ǄƵǄ˸ƶǃå ÿá Ɍơǚǈā ˗˹Ƶ è̇ ǀ˯ƪå ƗƗǃāƓ˲˸ǃå ˥˻ƕ û̇ƽǃå ÿǕ ƗƪíƓ˴ǃå 
)ýā˗˱ǃåā å˗ƞ Ɇ˻Ǆƿ ƓǌǄˮƿ Ǒ˯ǃå ā ç̇ ˻ƤǙå ƗǃāƓ˲˸ǃå2.ˣǃî ˥˻ˮǒ ( 

2.2.3.  



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   мфп 

 

 üĀ˕Ɯ2 .  ƕǁäì çƑƾ˭˳˶ǁ ƕɀîä̠ ḥ˭ǁä çäîĀ˕ǁä ì˕ƳþƑɚǄǕä ƕ˷˹ƴǁä ˛ƏƑ˴Ƣ éíˤ˶ǆ Ǐƺ ˢˠƳǗä 

 
)ýā˗˱ǃå èƓǈƓ ƕ ˥ǆ2Ƽ (ƎÿƓɜǆǗå Ɨǃåí èƓǀ˯˵˸ǃ Ɨɂïå̇ ḧ˯ǃå èåïā˗ǃå í˗Ƶ ÿ  ˣǃîā ˤˢƵǕå

 ˙ǒ˗ǀ˯ǃå ǑǄƵ ˤˢƵǕå ÿƓɜǆǗå Ɨǃåí ˤ˯ɂïƓƹ˦ǃ Ʉƶư ˔Ǆ˴ǃ Ɨ˸ ʾ Ɇƿá ǑǄƵ ý˦˶˲Ǆǃ
 Ǒǋā Ɨ˸ ʾ Ɇƿá ǑǄƵ ƗƶȺƓ˴ǃå çïā˗ǃå ǑƼ Ɠ˹Ǆ˶˲ƙ ˗ǀƼ ˤǃƓƶ˸Ǆǃ Ɇ˰ǆǕå90.707   ˗˹Ƶ Ɠ˹ƽƿ˦ƙā

 Ɇ˷Ƽá Ɠǌ˸ǃƓƶǆ Ɠǈ̇ ˮ˯Ƶåā ÜèǚǆƓƶ˸ǃå ˥˻ƕ èƓƿā˙Ƽ Ɇƿá ǑǄƵ Ɠ˹Ǆ˶˲ƙ Ɠ˹ǈǕ çïā˗ǃå ǉ˘ǋ
 ˦ ˶˲ǃå ˥ɜ˸Ȼ Ɨ˱ ˯ǈ ƗƪíƓ˴ǃå ƗǃāƓ˲˸ǃå ˗˹Ƶ è̇ ǀ˯ƪå Ɨ Ǆ˸ƶǃå ÿá Ɍơǚǈā ÜˤǃƓƶ˸Ǆǃ Ɠǌ˻ǄƵ ý

.Ąå̠ƞ Ɇ˻Ǆƿ ƓǌǄˮƿ Ǒ˯ǃåā ç̇˻ƤǙå ƗǃāƓ˲˸ǃå ˥˻ƕ û̇ƽǃå ÿǕ 
3.2.2 . îƑ ˭Ƣä ƛƏƑ˭ǆChi-square  éíˤ˶˷ǁä ƕɀˤ˷ƴ˶ǁ:  

 üĀ˕Ɯ3 îƑ ˭Ƣä  .Chi-square  éíˤ˶˷ǁä ƕɀˤ˷ƴ˶ǁ 
Sig. Df Chi-square  

0.000 8 34.675 Step  

Step 1 0.000 8 34.675 Block 

0.000 8 34.675 Model 

) ýā˗˱ǃå èƓǈƓ ƕ ˥ǆ3  Ɨ˸ ʾ ÿá ˥˻ˮƙ (ɢ^2=34.675  Ɨɂ̇ ơ Ɨƞïí ˗˹Ƶ8  ɏ˦˯˴ǆ ̠˹Ƶā
) Ɨɂ˦˹ƶǆsig=0.00) Ɨɂ˦˹ƶ˸ǃå ɏ˦˯˴ǆ ˥ǆ ̇ƺƮå Ǒǋā    (0.05=Ŭ ˞Ƽï Ǒ˹ƶȻ å˘ǋā (

)ɏ˦ƶ˹ǆ ̇˻ƹ êî˦˸ ǃ˹å) Ɨɂ̇ƽ˶ǃå Ɨư̇ƽǃåH0 : 
 ɏ˦ƶ˹ǆ  êî˦˸ ǃ˹å) ƗǄǒ̠ˮǃå ý˦ƿˮāH1 āî Ǌǀ ʼ˦ƙ ˤƙ ɏ˘ǃå ǑƑƓ˶ơǗå êî˦˸˹ǃå ÿá ɏá (:

 ǑƼ Ɨ˸ǋƓ˴ǆ ā ˙˻ƛƋƙ Ɠǌǃ êî˦˸˹ǃå ǑƼ èå̇ ˻ƺ˯˸ǃå ÿá ǑǄƵ ý˗ǒ Ɠ˸ǆ Ɨɂ˦˹ƶǆ Ɨ ƑƓ˶ơã ƗǃǙí
.˃ ˹˶˯ǃå 
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4.2.2 . îƑ ˭Ƣä ƛƏƑ˭ǆChi-square îƑ ˭ƢǗ ) üĀ˕Ɯ ˔˹Ɵ éíˤ˶˷ǁä æìˤƜ4(  ƞƮˤǐ
:ˡǁí 
  üĀ˕Ɯ4 . éíˤ˶˷ǁä (ƕƾȸƑ˞Ǆ) ɔ˹ƺäˤƗ æìˤƜ îƑ ˭Ƣä 

Sig. Df Chi-square Step 

0.368 8 8.698 1 
ýā˗˱ǃå èƓǈƓ ƕ ˥ǆ )4  Ɨ˸ ʾ ÿá Ơ˷ƙå (ʔ ψȢφωψ  ˗˹ƵƗƞïí  Ɨɂ̇ ơ8  ˗˹Ƶā

 ɏ˦˯˴ǆƗɂ˦˹ƶǆÓÉÇπȢσφψ  ) Ɨɂ˦˹ƶ˸ǃå ɏ˦˯˴ǆ ˥ǆ ̇ˮǂá Ǒǋā0.05=Ŭ å˘ǋā (
 ɖƕƓˠǆ êî˦˸˹ǃå ) Ɨɂ̇ ƽ˶ǃå Ɨ ư̇ ƽǃå ý˦ˮƿ Ǒ˹ƶȻèƓǈƓ ˮǄǃ: 0H (            .  ÿá ɏá

 ǚ˰˸ƙ èƓǈƓ ˮǃå Ɇ˰˸Ȼ êî˦˸˹ǃå ÿá Ǒ˹ƶȻ å˘ǋā Ɨƪåï˗ǃå èƓǈƓ ˮǃ  ɖƕƓˠǆ ǑƑƓ˶ơǗå êî˦˸˹ǃå
 ÿá Ɨˢơǚǆ ƴǆ å˗˻ƞúǚ˯ƤǙå  ýā˗˱ǃåā å˗ƞ Ɋ ˴Ⱥ Ɨƶƿ˦˯˸ǃå ˤ ʿǃåā ç˗ǋƓ˵˸ǃå ˤ ʿǃå ˥˻ƕ

) ˤƿï5.ˣǃî ˥˻ˮǒ ( 

 üĀ˕Ɯ5.  ƕƴƽˤ˭˶ǁä ˢ ʽǁä Ā æ˕ǉƑ˳˶ǁä ˢ ʽǁä ˷ǂǁǏ˭˲Ɯˤǂǁä éíˤ˶ 
 

Total 
åƑ˴Ǆ åƑ˴Ǆ ˗˹Ʒ  
ƕƴƽˤ˭˶ǁä ƕ˶ ʽǁä ʼçä˕ǉƑ˳˶ǁä ƕ˶ ƕƴƽˤ˭˶ǁä ƕ˶ ʽǁä çä˕ǉƑ˳˶ǁä ƕ˶ ʼ 

20 .158 1 19.842 19 1 
20 .247 0 19.753 20 2 
20 .340 0 19.660 20 3 
20 .456 0 19.544 20 4 
20 .550 1 19.450 19 5 
20 .792 0 19.208 20 6 
20 1.238 1 18.762 19 7 
20 2.057 2 17.943 18 8 
20 3.839 6 16.161 14 9 
19 9.323 8 9.677 11 10 

 
 

5.2.2 .  ˕ǐ˕˰˭ǁä ɄǄƑƴǄ  : 
 üĀ˕Ɯ6 . éíˤ˶˷ǁä Ǐƺ ƕǂƢä˕ǁä çä̠ ˹Ƹ˭˶ǁä ˗˹˲ƻƗ 

Nagelkerke R Square Cox & Snell R Square Log likelihood Step 
0.342 0.160 90.707 1 
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 ) ýā˗˱ǃå ˥ǆ6  Ǒǃå˦ơ è̇ ˴Ƽ êî˦˸˹ǃå ǑƼ ƗǄƤå˗ǃå èå̇ ˻ƺ˯˸ǃå ÿá ˥˻ˮƙ (34.2 % 
ɆǆƓƶǆ þå˗˳˯ƪƓȺ Nagelkerke R Square   ā16 %   þå˗˳˯ƪƓȺCox & Snell R 

Square  ǑƼ é˗˲ƙ Ǒ˯ǃå èå̇ ˻ƺ˯ǃå ˥ǆƙèå̇ ˻ƺ˯ǆ Ǒǃå í˦ƶƙ ǑƿƓ ǃåā ƴȺƓ˯ǃå ˙˻ƺ˯˸ǃå ˙˻ƛƋ 
.êî˦˸ ǃ˹å ǑƼ Ɨƞï̠ǆ ̇˻ƹ ɏ̇Ƥá 

6.2.2 . ˁ ˷˴˭ǁä ƕ ˲ǆ:ƞ ˰˴ǁä 

 Ơ ˲˶ǃå ˃ ˹˶˯ǃå Ɨ ˴ǈ ˥˻ˮǒ ǑƙǓå ýā˗˱ǃåýƓƽ˟ǖǃ Ɨɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶ǆ ˙˻ƺǃå ç˗ƶ˸ǃå: 
 üĀ˕Ɯ7 . ƻḨƑ éíˤ˶˷ǁä ˁ ˷˴Ɨ æÞ (ƞ ˰˴ǁä ˁ ˷˴˭ǂǁ ƕɀˤ˫˶ǁä ƕ ˲˷ǁä ) 

Classification Table 
Percentage Correct åƑ˴Ǆ åƑ˴Ǆ ˗˹Ʒ Observed  

Step 1 

 

97.8 4 176 åƑ˴Ǆ ˗˹Ʒ 
26.3 5 14 åƑ˴Ǆ 
91.0   Overall Percentage 

The cut value is .500 
 Ơ ˲˶ǃå ˃ ˹˶˯ǃå Ɨ ˴ǈ ÿá Ơ˷˯ǒ ɖƕƓ˴ǃå ýā˗˱ǃå ˥ǆýƓƽ˟ǖǃ ɜ ƕ ˥˻ƕƓ˶ǆ ˙˻ƺǃå Ɨɂ̇ ˻˯

 ˕ƺǄƕ ç˗ƶ˸ǃå97.8 %  ˕ƺǄƕ Ơ ˲Ʈ ˙˻ƺǃå ˃ ˹˶˯ǃå Ɨ ˴ǈā2.2%  Ɨ ˴ǈ ÿá ˥˻ơ ǑƼ
 Ơ ˲˶ǃå ˃ ˹˶˯ǃåýƓƽ˟ǖǃ  ˕ƺǄƕ ç˗ƶ˸ǃå Ɨɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶˸ǃå26.3%  ˃ ˹˶˯ǃå Ɨ ˴ǈā
 ˕ƺǄƕ Ơ ˲Ʈ ˙˻ƺǃå73.7% ƸǄƕ ˗ƿ ˃ ˹˶˯ǃå ǑƼ Ɨǃå˗ǃå ëƓ˱ǈ Ɨ ˴ǈ ˕ǈƓḪ ˥˻ơ ǑƼ         

)90.0%. ( 
3.2. :ɍ̆˹˹˶ ǁ˭ä Ʉ˹ǂ˰˭ǁä 

:ǑǄǒ Ɠ˸Ḫ ƗǄǀ˯˴˸ǃå èå̇ ˻ƺ˯˸ǃå Ɨɂ˦˹ƶǆ ˗ǒ˗˲ƙ Ɇ˻Ǆ˲˯ǃå ˥ǆ ß̊ ˱ǃå å˘ǋ ǑƼ ˤ˯ǒ 
1.3.2 .˹Ƹ˭˶ǁä ƕɀˤ˷ƴǄ ˕ǐ˕˰Ɨ:ƕǂƾ˭˲˶ǁä çä̠ 

 ñƓʿǆ ǏǄƵ ɏ˦ƶ˹˸ǃå ̇˻ƛƋ˯ǃå èåî èå̇˻ƺ˯˸ǃå Ɨɂ˦˹ƶǆ ̠ǒ̠˲ƙ ǑƼ ̠˸ ƶ˯ǈWilks'  

Lambda ) ˔ɂ̇ ǀƙāF ǏǄƵ ɏ˦˯˲Ȼ ɏ̆ǃå ɏ˦ƶ˹ǆ ̇˻ƛƋƙ āî ̇˻ƺ˯ǆ Ɇ˷ Ƽá ̇ˮ ƶ˯Ȼ ̟ ơ˻ (
) ùǃ Ɨ˸ ʾ ˙ˮǂåF(.  
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   üĀ˕Ɯ8 .  ˢ ʼ ƞƮˤǐîƑ ˭Ƣä  ) ( F 

 

) ýā˗˱ǃå ˥ǆ8) ˙˻ƺ˯˸ǃå ÿá Ɍơǚǈ  (X4 ý̊ ˹˸ǃå êïƓƤ ɆǂǙå èå̇ ǆ í˗Ƶ Ɇ˰˸Ȼ ɏ˘ǃåā (
) ùǃ Ɨ˸  ʾ̇ǂˮá ǑǄƵ ɏ˦˯˲Ȼ ǊǈǕ èå̇˻ƺ˯˸ǃå ʕǋá ˥ǆ ˦ǋF ) ùùǃ Ɨ˸ ʾ Ɇƿá ā (Wilks'  

Lambda ) Ɠ˸ǋā (47.50  ( ) ā0.806) ˙˻ƺ˯˸ǃå Ɨ ˸ǋǙå ǑƼ Ǌ Ǆǒ ÜǑǃå˦˯ǃå ǑǄƵ (X2 (
) Ɨ˸ ʾ ˕ƺǄƕ ˖˻ơ  Ɇƽˠǃå ˙˸Ƶ Ɇ˰˸Ȼ ɏ˘ǃåāF = 9.134  Ɨ˸ ʾ ˕ƺǄɁā (Wilks' 

Lambda )0.956) ˙˻ƺ˯˸ǃå ÿáā ...å˘ɜǋā (X6  ˙˻ƛƋƙ Ǌǃ ˛ ǃ  þǙå Ɨ˹ǌǆ Ɇ˰˸Ȼ ɏ˘ǃåā (
) Ɨ˸ ʾ ÿǕF Ɇƿå Ǌǃ (ɜ˸Ȼ Ɠǆ ˥ Ɨ˸ ʾ ˣǃ˘ḪāWilks' Lambda .˥ɜ˸Ȼ Ɠǆ ˙ˮǂá 
2.3.2 . :ƕǁä˕ǁä ƕɀˤ˷ƴǄ îƑ ˭Ƣä 

 ñƓ ʿǆ þå˗˳˯ƪå ˤ˯ǒ Ɨ ˠ˳ǃå ç̊ ˻˸˸ǃå ýåā˗ǃå Ɨɂ˦˹ƶǆ ïƓ ˯ƤǙWilks'  Lambda  
) ýā˗˱ǃåā9.ˣǃî ˥˻ˮǒ ( 
üĀ˕Ɯ 9  . ƕɀˤ˷ƴǄ îƑ ˭Ƣä ƞƮˤƓ) ƕǁä˕ǁäWilks' Lambda( 

Sig Df Chi-square Wilks' Lambda 
0.000 8 45.239 0.791 

 

) ýā˗˱ǃå ˥ǆ9 Ɨ˸ ʾ ÿá ˥˻ˮ˯ǒ ( ïƓ ˯Ƥå Wilks'  Lambda ) ˕ƺǄƕ0.791  ǑƼ (
) ɏāƓ˴ƙ ɏƓḪ ƴɁ̇ǆ Ɨ˸  ʾ̞ǈƋḪ ˥˻ơ45.239) ƗǃǙí ɏ˦˯˴˸Ⱥ (0.000 ˥ǆ ˙ƺƮá Ǒǋā (

) Ɨɂ˦˹ƶ˸ǃå ɏ˦˯˴ǆ0.05  =Ŭ (  ý˗ǒ å˘ǋā.Ɠǌ˯ɂ˦˹ƶǆā Ɨɂ̊ ˻˻˸˯ǃå Ɨǃå˗ǃå çí˦ƞ ǑǄƵ 
3.3.2 . ˣɀˤḥƗüäĀ˕ǁä ƕ ˞˱ǁä æ̆ ˹˶˶ǁä: 

 ʕƙ Ɨǃå̠ǃå Ɨɂ˦˹ƶǆ ïƓ˯Ƥåā ɏ˦ƶ˹˸ǃå ̇˻ƛƋ˯ǃå èåî èå̇˻ƺ˯˸ǃå ̠ǒ̠˲ƙ ̠ƶȺêå̇ ˳˯ƪå ǆ ƗƼ˦ƽ˶
) ýā˗˱ǃåā èǚǆƓƶ˸ǃå10.ˣǃî ˥˻ˮǒ ( 

F Wilks'  Lambda çä̠ ˹Ƹ˭˶ǁä 
0.127 0.999 X1 

9.134 0.956 X2 

2.340 0.988 X3 

47.50 0.806 X4 

4.245 0.979 X5 

0.080 1.000 X6 

0.266 0.999 X7 

1.351 0.993 X8 
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           üĀ˕Ɯ10 . ƕ ˞˱ǁä æ̆ ˹˶˶ǁä üäĀ˕ǁä çǘǄƑƴǄ ƞƮˤƓ 
) ƕǁäì1( çä̠ ˹Ƹ˭˶ǁä 

-0.010 X1 

-0.145 X2 

0.425 X3 

1.067 X4 

0.107 X5 

.0180 X6 

-0.022 X7 
.1250 X8 

-3.077 Constant 

 
) ýā˗˱ǃå ýǚƤ ˥ǆ10 ç̊ ˻˸˸ǃå Ɨǃå˗ǃå ƗȺƓ˯Ḫ ˥ɜ˸Ȼ (ǑƙǙƓḪ: 

 
ὣ σȢπχχπȢπρπὼ πȢρτυὼ πȢτςυὼ ρȢπφχὼ πȢρπχὼ

πȢπρψὼ πȢπςςὼ πȢρςυὼ 

˖˻ơY  .(ç˗ƶ˸ǃå Ɨɂ̇ ˻˯ɜ ƕ ƗȺƓƮǙå) ƴȺƓ˯ǃå ˙˻ƺ˯˸ǃå : 
4.3.2 .æ̆ ˹˶˶ǁä ƕǁä˕ǁä ˁ ˷˴Ɨ ƛƏƑ˭ǆ: 

 ç˗ƶ˸ǃå Ɨɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶ǆ ˙˻ƺǃåā ˥˻ƕƓ˶˸ǃå ýƓƽ˟ǖǃ Ơ ˲˶ǃå ˃ ˹˶˯ǃå Ɨ ˴ǈ ƝƑƓ˯ǈ ā ýā˗˱ǃå
)11ˣǃî ˥˻ˮǒ (. 

             üĀ˕Ɯ11 . (ƞ ˰˴ǁä ˁ ˷˴˭ǂǁ ƕɀˤ˫˶ǁä ƕ ˲˷ǁä ) éíˤ˶˷ǁä ˁ ˷˴Ɨ æÞƑƻḨ 
Classification Table 

Percentage Correct æƓ˶ǆ æƓ˶ǆ ˙˻ƹ Observed  

 

 

Step 1 
96.3 6 156 æƓ˶ǆ ˙˻ƹ 
35.1 13 24 æƓ˶ǆ 
85.0   Overall Percentage 

The cut value is .500 
 

üĀ˕˯ǁä ˣǄ)11( :þà ƞ˵˭ǐ 
¶  Ơ ˲˶ǃå ˃ ˹˶˯ǃå Ɨ ˴ǈýƓƽ˟ǖǃ  ˕ƺǄƕ ç˗ƶ˸ǃå Ɨɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶ǆ ˙˻ƺǃå96.3% 

 ˕ƺǄƕ Ơ ˲Ʈ ˙˻ƺǃå ˃ ˹˶˯ǃå Ɨ ˴ǈā3.7%. 
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¶  Ơ ˲˶ǃå ˃ ˹˶˯ǃå Ɨ ˴ǈýƓƽ˟ǖǃ  ˕ƺǄƕ ç˗ƶ˸ǃå Ɨɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶˸ǃå35.1% Ɨ ˴ǈā .
 ˕ƺǄƕ Ơ ˲Ʈ ˙˻ƺǃå ˃ ˹˶˯ǃå64.9 %.  

¶  ) ƸǄƕ ˗ƿ ˃ ˹˶˯ǃå ǑƼ Ɨǃå˗ǃå ëƓ˱ǈ Ɨ ˴ǈ85.0%.( 
 

4.2 .:ƕǆîƑƾ˶ǁä 
 üƓ˹ǋ ÿá Ɍơǚ˸ǃå ˥ǆèāƓƽƙ  íïå˦ǃå ˥˻ƕ ƗǈïƓǀ˸ǃå ̞ ƙ˸ xǃ̆ǃ ˃ ˹˶ ǃ˯å ǑƼ û̇ ǃɣå ˥˻ƕ

 Ɠǋ̇ ḪîïƓ ˯ƤǙ ) ýā˗˱ǃåā ˃ ˹˶˯ǃå ǑƼ Ɇ˷ƼǙå Ɨǀɂ̇ ˠǃå12 ˃ ˹˶˯ǃå ˔˴ǈ ˥˻ˮǒ (
 Ɨ Ǆḧǃå Ɨ˲ ˲˶ǃå˥˻˯ǀɂ̇ ˠǄǃ. 

                        üĀ˕Ɯ12 . ˁ˷˴ ǁ˭ä ú̠  ̋xƓ˹ ƕǆîƑƾǄ 
ƕƾɀ˗˞ǁä ƕ˰ ˰˴ǁä ƕ ǂḥǁä ƕ ˲˷ǁä 

Ǐ˭˲Ɯˤǂǁä îä˕˰ǆǕä 90.0% 
æ̆ ˹˶˶ǁä ƕǁä˕ǁä 85.0% 

) ýā˗˱ǃå ˥ǆ12 Ɨ ˴ǈ ˥ǆ ǑǄƵá Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå ˃ ˹˶ƙ ÿá ˥˻ˮƙ (˃ ˹˶ƙ å Ɨǃå˗ǃ
 ˕ƺǄƕ Ǒ˯ǃåā ç̊ ˻˸˸ǃå90.0%. 

 :ăƑˮǁƑƙçƑ Ƭˤ˭ǁäĀ ƛƏƑ˭˷ǁä 
1.3 .:ƛƏƑ˭˷ǁä 
1- ˻ƕ Ơ ˲˶ǃå ˃ ˹˶˯ǃå Ɨ ˴ǈ ÿá Ɨƪåï˗ǃå ˕˹ýƓƽ˟ǖǃ ɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶ǆ ˙˻ƺǃå ç˗ƶ˸ǃå Ɨ

þå˗˳˯ƪƓȺ  ˕ƺǄƕ Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗå97.8%  Ơ ˲˶ǃå ˃ ˹˶˯ǃå Ɨ ˴ǈ ÿáýƓƽ˟ǖǃ 
 ˕ƺǄƕ ç˗ƶ˸ǃå Ɨɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶˸ǃå26.3%. 

2- ˻ƕ Ơ ˲˶ǃå ˃ ˹˶˯ǃå Ɨ ˴ǈ ÿá Ɨƪåï˗ǃå ˕˹ýƓƽ˟ǖǃ ɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶ǆ ˙˻ƺǃå Ɨ ç˗ƶ˸ǃå
å˗˳˯ƪƓȺþ  ̞ƺǄƕ  ɏ̊˻˸˯ǃå Ɇ˻Ǆ˲˯ǃå96.3% ǃå Ɨ ˴ǈ ÿá Ơ ˲˶ǃå ˃ ˹˶˯ýƓƽ˟ǖǃ 

 ˕ƺǄƕ ç˗ƶ˸ǃå Ɨɂ̇ ˻˯ɜ ƕ ˥˻ƕƓ˶˸ǃå35.1%. 
3- Ǖå èå̇ǆ í̠Ƶ ÿá ˥˻ˮƙ ɏ̊˻˸˯ǃå Ɇ˻Ǆ˲˯ǃå þå̠˳ ƪ˯ƓȺ ˤǋá ˥ǆ ˦ǋ ý̊ ˹˸ǃå êïƓƤ Ɇǂ

 ǑƼ ç̇ ƛ˓˸ǃå ƗǄǀ˯˴˸ǃå èå̇ ˻ƺ˯˸ǃåã.ç˗ƶ˸ǃå Ɨɂ̇ ˻˯ɜ ƕ Ɇƽˠǃå ƗȺƓƮ 

4-  ̇ ˻˯ɜ ƕ ƗȺƓƮǙå þ˗Ƶā ƗȺƓƮǙå ˃ ˹˶ƙ ǑƼ Ɨ ǃƓƵ Ɨƿí Ǌǃ Ǒ˯˴ƞ˦Ǆǃå Ɇ˻Ǆ˲˯ǃå ÿáɂ Ɨ
 ç˗ƶ˸ǃåƗ ǈā˚Ǆ˲ǃå Ǖå ɏ˗ǃ ǑǄḧǃå Ơ ˲˶ǃå ˃ ˹˶˯ǃå Ɨ ˴ǈ ˕ƺǄƕ ˖˻ơ ýƓƽ˟90.0% 
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5-  ç̠ƶ˸ǃå Ɨɂ̇˯˻ɜƕ ƗȺƓƮǙå þ̠Ƶā ƗȺƓƮǙå ˃ ˹˶ƙ ǑƼ ƗǃƓƵ Ɨƿí Ǌǃ  ɏ̊˻˸˯ǃå Ɇ˻Ǆ˲˯ǃå ÿá
Ɨ ǈā˚Ǆ˲ǃå Ǖå ɏ˗ǃ ǑǄḧǃå Ơ ˲˶ǃå ˃ ˹˶˯ǃå Ɨ ˴ǈ ˕ƺǄƕ ˖˻ơ ýƓƽ˟90.0% 

6-  æ˦Ǆƪá ÿá ˥˻ˮƙ ˥˻Ɂ˦ǄƪǙå ˥˻ƕ ƗǈïƓǀ˸ǃå ˗˹ƵǕå ˦ǋ Ǒ˯˴ƞ˦Ǆǃå ïå˗˲ǈǗåƼ ˥ǆ Ɇ˷
.Ɨƪåï˗ǃå Ɨ˹˻ƶǃ ˃ ˹˶˯ǃå ˖˻ơ 

2.3  .:çƑ Ƭˤ˭ǁä 
1(  Ɨ ʸƓ˸˯ƞǙå èǙƓ˱˸ǃå ǑƼ ˃ ˹˶˯ǃåā ˚˻˻˸˯Ǆǃ Ɨ ƑƓ˶ơǗå ˔˻ǃƓƪǕå þå˗˳˯ƪå ç̇ ḧƼ ˤ ˸ƶƙ

. ɊǀƼ Ɨ ˮˠǃå èǙƓ˱˸ǃå ǏǄƵ Ɠǋ̊ ˻Ḫ̇ ƙ þ˗Ƶā ƗȻíƓ˶˯ƿǙåā 

2(  Ɨ ʸ˦ ƙ ǑƼ ç̇ ƛ˓ǆ Ɇǆå˦Ƶā ç˗ǒ˗ƞ èå̇ ˻ƺ˯ǆ ýƓƤíƎȺ ˣǃîā ç̇ ˸˯˴˸ǃå èƓƪåï˗ǃå ßå̇ ƞã
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ЉϷЯгЮϜ  

ƙô̇ ƶ  Ɨ ƪƓ˴ơ ïƓ ˯Ƥå ƝƑƓ˯ǈ Ɨƪåï˗ǃå ǉ˘ǋúå˦˲ǃå ˗ǒ˗˲ƙ Ɨǀɂ̇ ˟ ǃ Ɨǈ˦˵˳Ơˠƪá Ǚ˦ ƺ˵˸ǃå è
ÜƗ ɜ ǈƓɜ ˸ǃå Ɏ˗ơã Ǒǋā Ɨ Ɂ˦ƪƓ˲ǃå Ɨɂâ˙ǃå èƓ ˹ǀƙ .ƗƽǄḧǃå ƗǄ˻Ǆƿ  ̇ ˻˯Ƥåè ˮƪ ˥ǆ Ɨɜÿ˗ƶǆ 

ˤƙā .Ɇ˻ƺ˵˯ǃå Ɨǃ˦ǌƪā Üß˦ ˷Ǆǃ ñƓɜƶǈå ç˗Ƭ ˥ǆ ǊȺ ƴ˯˸˯ǒ Ɠ˸ǃ þ˦˻ǈ˦˸ǃǕå ƺ˵ƙ ƓǌǄ˻ ú̇ ˢȺ
Ɇ˻ƺ˵ƙ ƗƽǄ˯˳ǆ Ơˠƪ Ɨǈ˦˵˳Ⱥ èƓ˹˻Ƶ ˣǃî ˥Ƶ Ɲ˯˹˻ǃ ƗƽǄ˯˳ǆï˦Ʈ ɉƓǀ˯ǃå ˤƛ Ü ǃèƓ˹˻ƶǃå ˣǄ˯ 

 ˙˻ˮḧƙ ç˦ ƿ ɏî ɏíƓ˶˯ƿå Ǒ˸ƿï ˙ǌ˱˸Ⱥ5-50  Ɨ Ǆ˸Ƶ ˣǃî ǏǄƙ .ç̇ ǆ Ɨ˱ǃƓƶǆā ð˙Ƽ Üï˦˶ǃå
ˤƛ  ˗ƞ˦ƙ Ǒ˯ǃå ɉƓǀ˹ǃå ˗ǒ˗˲ƙǏǄƵ  æƓ˴ơ ˤƙ ˣǃî ˗ƶȺ .èƓ˹˻ƶǃå Ơˠƪá ˛ɂïƓ˷ƙ úå˦ơ

çï˦˶ǃƓȺ úå˦˲ǃå èǙ˗ƶǆ  ̇ ƕ ɆǆƓƶ˸ǃ ƓǀƼāȺ èǙ˗ƶ˸ǃå ˣǄƙ ɊɁïā ˕ɂ˦ɂˠ˴ǃå Ɨǈ˦˵˳ .Ơ ˗ƿā
 ýƓ˱˸ǃå Ơ˯ƽȻ Ɠǆ Üçí˗˲˸ǃå úå˦˲ǃå ǉƓ˱ƙƓȺ ƝƑƓ˯˹ǃå ˙ƛƋƙ ˤƹï Üç˗Ƶåā ƝƑƓ˯ǈ Ɨǀɂ̇ ˠǃå è̇ ǌˡá

.Ɠǌǃ˦ơ éƓ˲ȺǕå ˥ǆ ˗ɂ̊ ˸ǃ 

ƕ ǂ˹ǁ˕ǁä çƑ˶ǂḥǁä:   Ơˠƪ Ɨǈ˦˵ƤÜèǙ˦ ƺ˵˸ǃå  Ɨɂâ˙ǃåÜƗ Ɂ˦ƪƓ˲ǃå  Ɨ˱ǃƓƶǆÜï˦˶ǃå ǒ˗˲ƙ ˗
úå˦˲ǃå. 

Abstract 

This study presents the results of testing the sensitivity of one of 

Edge Defining Techniques to the roughness of the surfaces of 

mechanical works. It is one of the low-cost computer vision 

technologies. An aluminum alloy was chosen for its high reflectivity 

of light and easiness of machining. The samples were machined with 

different under different cutting variables to get different surface 

roughness. An economical digital microscope with 5-50 times 

magnification was used to input the samples to the computer. The 

http://www.doi.org/10.62341/ISTJ/20253715
http://www.doi.org/10.62341/ISTJ/20253715
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samples were sorted, then processed to determine points that are 

located on the edges of topography of the sampleôs surfaces by using 

Prewitt modulus. Then the rates of calculated edges were linked to 

the surface roughness. The method showed promising results, 

although the results were affected by the direction of the specific 

edges, which opens the way for further research. 

вϣвϹЧ  

 (ЙГЧЮϜ) ЭуПЇϧЮϜ ϤϝуЯгК ̭ϝзϪϜ дϸϝЛгЮϜ ϝлужϝЛϦ сϧЮϜ ϣжϹЯЮϜ ϤϝкнЇϧЮϜм ϤϝЦϿгϧЮϜ ϟϡЃϠ

 сϧЮϜ ϤϜϾϜϿϧкъϜ ϟϡЃϠ ЩЮϻЪм ̪ϣУЯϧϷгЮϜϤϝуЯгЛЮϜ ЩЯϦ ϟϲϝЋϦ ÜɆɜ˵˯ƙ Ɠǆ Ɠ ǃƓƹ  åïƓƛå
 ÜÿíƓƶ˸Ǆǃ ƗƵ˦ˠǀ˸ǃå ƠˠƪǙå ǏǄƵ˥Ƶ çïƓ ʸ Ǒǋā  Ɠǌ˹˻ƕ Ɠ˸ ʼ Ɇɜ˵ƙ ç̇ ˻ƺƮ ðā˚ơā òā˗Ƥ
 ā ÜƠˠƪǙå Ɨǈ˦˵˳Ⱥ ú̇ ƶȻ Ɠǆ ïƓƛǙå ǉ˘ǋ ç˗Ƭ ˛ɜƶƙƠˠƪǙå ˣǄ˯ǃ ˔˻ˠ˵˯ǃå çí˦ƞ āå Ɨƞïí 

 Ɠǆ ïƓƛǙå ˣǄƙ þƓ˱ơå ëāå̇ ˯ƙ .Ɇ˻ƺ˵˯ǃå èƓ Ǆ˸Ƶ ßƓǌ˯ǈå ˗ƶȺ Ɨ ǈ˗ƶ˸ǃåǃå ˤ˱˲ǃå ˥˻ƕ ˙ǋƓˢ
 ̇ƛƋ˯ƙ .̇ǋƓ˱˸ǃå Ɨɣƪå˦ƕ Ǚå ɏ̇ǒ Ǚ ɏ̆ǃå ɏ̇ǌ˱ ǃ˸å ʕ˱ ǃ˲å Ǒǃå çí̇˱ ǃ˸å ˥ƶ˻ǃƓȺ ɏ̇ǒ ɏ̆ǃåā
 ƴˠǀǃå çåíå ÷˦ ǈā Ɨǆ˗˳˯˴˸ǃå ƗǃǙå çßƓƽḪ Ɠǌ˹ǆ Ɇǆå˦Ƶ ç˗ƶȺ ƗƵ˦ˠǀ˸ǃå ƠˠƪǙå ˔˻ˠ˵ƙ çí˦ƞ
 ɖ˸Ƶā ƗȻ˘ƺ˯ǃåā ƴˠǀǃå ƗƵ̇ ƪ Ɇ˰ǆ ƴˠǀǃå úā˙ˡ ˤ ʾā Ǌˠǀǃå çåíå íā˗˲ǃ Ǒƪ˗˹ǌǃå Ɇɜ˵ǃåā
 .ƗƵ˦˹ ǆ˯ ɏ̇Ƥå Ɇǆå˦Ƶ ƴǆ Ɨǆ̠˳ ˯˴˸ǃå ̠ɂ̇˯ˮǃåā ̞ ɂ˻˯̊ǃå ɊƑƓƪā ÷˦ǈ Ǒǃå ƗƼƓưǗƓȺ Üƴɣǀǃå 

 ˙˻ˮḪ ˙˻ƛƋƙ Ɠǌǃ Ɨ ɜ ǈƓɜ ˸ǃå ßå̊ ƞǙå ˞ƶ ǃ ƠˠƪǙå ˔˻ˠ˵ƙ èƓƞïí ÿåßåíå ǑƼ ƓǋïƓ˸Ƶåā Ɠǋ
 ǊǄ˸Ƶ úā˙ˡ ǑǄƵ Ǒɜ ǈƓɜ ǆ ß̊ ƞ Ɇḧǃ Ɨ ƪƓ˹˸ǃå ˔˻ˠ˵˯ǃå Ɨƞïí ïƓ ˯Ƥå Ʉƿ˦˯ɂā ÜƗ Ǆ˻ƺ˵˯ǃå

˯ƼǙå ǉ̇ ˸Ƶ ïå˗ǀǆā (Ɨǈ˦˵˳ǃå) ˔˻ˠ˵ƙ Ɨƞïí ÷Ɠƽƙïå ÿå ˗˱ǈ ýƓ˰˸ǃå Ɇ˻ˮƪ ǑǄƶƼ .Ǒưå̇
) ɏā̇Ḫ Ɇ˸˲˸ǃ ǑǄƤå̠ǃå Ơɣ ǃ˴åBall bearing ˥˻ƕ üƓḧ˯ơǙå ɆǆƓƶǆ çíƓɂð Ǒǃå ɏí˓ǒ (

 ƴƽƙ̇ ƙ ˣǃ˘ǃ Ɨ˱ ˯ǈā ÜǑǄƤå˗ǃåā ǑƞïƓ˳ǃå Ǌ Ʈ̇ ƿā Ɨǀǃ̊ ˹˸ǃå Ɨ ǈ˗ƶ˸ǃå Ǌƙå̇ ǂ ïí ßƓ˹ƛå Ǌƙïå̇ ơ Ɨƞ
) ˙ɜ ǆ Ɇɜ˵Ⱥ ǊƽǄƙ Ǒǃå ɏí˓ǒ Ɠ˸ǆ Ɇ˻ƺ˵˯ǃåPremature failure) ïƓ ˯Ƥå ˤ˯ǒ ˣǃ˘ǃā Ü

 Üˣǃî ˥ǆ ˛ɜƶǃå ǑǄƵ .Ɨɂā˙ḧǃå ɆǆƓ˲˸ǃå ƠˠƪǕ Ɨ˷ƽ˳˹ǆ Ɨǈ˦˵Ƥ āå Ɨ ǃƓƵ Ɨǆ˦ƶǈ Ɨƞïí
 Ǒǃå ɏí˓ǒ Üǚ˰ǆ ÜƗ ˟Ɠˠ˸ǃå çï˗ǀǃå Ɇǀǈ ï˦˻ƪ èå̇ ɜȺ Ơˠƪá Ɨǈ˦˵Ƥ Ɨƞïí ôƓƽ˳ǈå ÿå ˗˱ǈ

 ǏǄƵ ˙˻˴ǃå ɖǃ̊ ˹ǒ ˣǃ˘ǃ Ɨ˱ ˯ǈā Üèå̇ ɜ ǃåā ˙˻˴ǃå ˥˻ƕ üƓḧ˯ơǙå ɆǆƓƶǆ ôƓƽ˳ǈåå èå̇ ɜ ǃ
 .Ɨ ɜ ǈƓɜ ˸ǃå Ɨǆ˦ˢ˹˸ǃå ˣǄ˯ǃ çï˗ǀǃå Ɇǀǈ çßƓƽḪ ôƓƽ˳ǈå Ǒǃå ɏí˓ǒ Ɠ˸ǆ 
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ˮƪ Ɠǆ Ǒǃå ƗƼƓưåɖ Ɠǌ˯ǆāƓǀǆ ôƓƽ˳ǈå Ǒǃå Ɨ ɜ ǈƓɜ ǆ Ɨƶˠƿ Ơˠƪ Ɨǈ˦˵Ƥ ÷Ɠƽƙïå ɏí˓ǒ ˗ƿ  Ü
 ǑǄƵ Ɨ ǃƓƶǃå ƠˠƪǙå Ɨǈ˦˵Ƥ Ɇ˸ƶƙ Ɠ˸Ḫ Ü (ǏǄˮǃå) ɆǂƋ˯ǃå Ɨ Ǆ˸Ƶ ƴɂ̇ ˴ƙ ˣǃ˘Ḫā èåíƓǌƞǘǃ

Ɨ ɜ ǆƓ˹ǒ˗ǃå ˝ƑƓ˶˳ǃå ˙˻˻ƺƙ  Ɨ˹˻Ɂï˦ƙ ˜ɂï ǑǄƵ ßå˦ǌǃå ûǙ̊ ǈå ƗƿƓƵƎḪ ßå̊ ƞǙå ˞ƶ ǃ
 ǚ˰ǆ éƓƽǈ ü̇ ˲˸ǃ]1Ĳ7[ . 

˸ǃå ƠˠƪǙå çí˦ƞ Ɨ ʾå̇ ˸Ⱥ Ɠ˸Ƒåí ƴ ˹˶˯ǃå èƓḪ̇ Ƭ ˤ˯ǌƙ æƓ ƪǙå ǉ˘ǌǃ ā Ɨ ɜ ǈƓɜ ñƓ ʾ
 Ɨ Ǆƶƽǃå ƠˠƪǙå çí˦ƞ ƗǀȺƓˠǆ ˥ǆ ɖǀ˲˯ǃåā Ɇ˻ƺ˵˯ǃå èå̇ ˯Ƽ ƗǄ˻˟ ˙ƤǙåā ˥˻˲ǃå ˥˻ƕ Ɠǌ˯ǈ˦˵Ƥ
 ƠɣƪǙå ̝˻ɣ˵ ƙ çí˦ƞ Ɨʾå̇ǆ Ɨ˸ǌǆ ̇ˮ ƶ˯ƙ å̆ǌǃā Üÿ˦˸˸˶ ǃ˸å Ɠǌƶưā Ǒ˯ǃå Ɨɂ̇s ǃ˹å xǄƙ ƴǆ

ǃå ˗ơá Ɨ ɜ ǈƓɜ ˸ǃå Ɨ˸ǌ˸ǃåā Ɨ ƪƓƪǙå ˙ƮƓ˹ƶ.êƓ˯ǈǙå èƓ Ǆ˸Ƶ ëƓ˱ǈǗ 
 ÿåƠˠ˴ǃå Ɨǈ˦˵Ƥ  ǑǋèƓƹå̇ ƽǃå ïå˗ǀ˸Ⱥ Ɨǃåí Ɨɂ̇ ǌ˱˸ǃå Ɨ˱ƙƓ˹ǃå Ɨǀ ʾ˗ǃå þƓˢ˯ǈå þ˗Ƶ ˥ǆ 
Ǚå ā ƠˠƪƗ˱ƙƓ˹ǃå ƺ˵˯ǃå èƓ Ǆ˸Ƶ ˥ǆɆ˻[8] ā Üƙǃå ï˗ǀñƓ ʿȺ Ɨǈ˦˵˳  ˛ɂïƓ˷ƙ ˥ǒƓ ƙåƪ Ơˠ

Ǚ˦ ƺ˵˸ǃå è[9] ÷˦ ˹ǃå ˗˸˯ƶȻ :Ɨ ɜ ǈƓɜ ˸ǃå ƠˠƪǙå Ɨǈ˦˵Ƥ ñƓ ʾ ˔˻ǃƓƪå ˥ǆ ˥˻Ƶ˦ǈ ˗ƞ˦ǒ .
 ñƓ ʿǃå ǑǄƵ ǑǈƓ˰ǃå ÷˦ ˹ǃå ˗˸˯ƶȻ Ɠ˸˹˻ƕ ÜǊƪƓ ʾ íå̇ ˸ǃå Ơˠ˴ǃå ƴǆ ˙ƬƓ ˸ǃå ˛ǆǚ˯ǃå ǏǄƵ ýāǕå

 ā Ɨ ʹƞ̇ ǆ ëå˦ǃƋȺ ñƓ ʿǃå ˥ǆ ǚḪ ýāǙå ÷˦ ˹ǃå ˥˸˷˯ǒ .˗ƶȺ ˥Ƶǃå Ǒǋ ëå˦ Ɠǌ˲ˠƪåǆ Ɨƶ˹˶
ȺḪ þ˗˳˯˴ƙ çí˗˲ǆ Ɨǈ˦˵˳ ˗ǒ˗˲˯ǃ ƴƞ̇ ˸.Ɨǈ˦˵˳ǃå āå ˔˻ˠ˵˯ǃå Ɨƞïí ǒ Ɨǀɂ̇ ˠǃå ǉ˘ǋ Ɨɂā˗
 āƗǄƺ˵˸ǃå ƠˠƪǕƓȺ ǊƪƓ˴ơɀā Ɇƺ˵˸ǃå ç̇ ˮƤ ǏǄƵ ˗˸˯ƶƙ Ɨǀ ʾí ˙˻ƹ ǑǌƼ ˣǃ˘ǃ[10].  ˗ƞ˦ƙ

 ǏǄƵ ̠˸ ƶ˯ƙ Ɠǌ˹ḧǃ ̇ƬƓ˸ǃå ̨ǆǚ˯ǃƓȺ ñƓʿǄǃ ɏ̇Ƥå ̝ ǃ˻Ɠƪå˴ǆ þ˗˳˯˴ƙ ç̊ ǌƞåƓ˙˻ƕ ǚƿ āá þ
ñƓ ʾ  åïƓ˵˯ǈåā Ɨƿí ˙˰ǂá ç̊ ǌƞǕå þå˗˳˯ƪƓȺ ñƓ ʿǃå ˔˻ǃƓƪå ˙ˮ˯ƶƙ .Ɨ ʹƞ̇ ˸ǃå ëå˦ǃǙå ˥ǆ Ǚ˗ƕ

 ˥ḧǃ ÜƗ ʹƞ̇ ˸ǃå ëå˦ǃǕƓȺ ñƓ ʿǃå ˥ǆ Ɨ Ǆ˷Ƽá ˤƹï ç̊ ǌƞǕƓȺ ñƓ ʿǃå Ǚã Ɠǌ˯ƿí ÿåƙ ˙ˠǀȺ ˙ƛƋ˯
ƕ ˣǃ˘Ḫā Üþ˗˳˯˴˸ǃå ˤǄǀǃå āå ïƓ ˴˸ǃåèƓ˹˻ƶǃå ˘Ƥá ǉƓ˱ƙåā ûƓˠ˹ʾ ˔˻ǃƓƪå ˔˻ƶȻ Ɠǆ . ñƓ

ƠˠƪǙå çí˦ƞ  ǏǄƵ Ɠǌƙï˗ƿ þ˗Ƶ Ǒǋ ˛ǆǚ˯ǃƓȺƤá ̆Ǆ˸Ƶ ýǚƤ ç̇ ƬƓ ǆ ñƓ ʿǃå èƓ˯ǃåÜɆ˻ƺ˵ 
 ˙ƛ˓ƙ Ɠǌǈå Ɠ˸ǂƪƓǀ˸ǃå Ɨǃ˦ƺ˵˸ǃå Ơˠƪ ǏǄƵƗɆ˸ƶǃå ƴˠƿ ñƓ ʿǃ Ɨ ƪƓ˹ǆ ˙˻ƹ ǑǌƼ ǑǃƓ˯ǃƓɁā Ü 

çí˦˱ǃå Ɨ ǃƓƵ ƠˠƪǕå èåî Ü Ǒǃå ƗƼƓưåƗƪƓǀ˸ǃå ƗơƓ˴˸ǃå ƗȻíā˗˲ǆ  āå˘ǋ  ˥ǆ ɆǄǀȻ Ɨƿí
.ñƓ ʿǃå ƪå é˗˲˯ƪå ˤƙ æƓ ƪǙå ǉ˘ǌǃ ÿā̠ƕ ƗɜǈƓɜ˸ǃå ƠɣƪǙå çí˦ƞ ñƓʿǃ ɏ̇Ƥå ̝ ǃ˻Ɠ

 .ñƓ ʿǃå èƓ Ǆ˸Ƶ ǑƼ ˗ƶȺ ˥Ƶ ïƓƶ˵˯ƪǙå ǏǄƵ ˗˸˯ƶƙā ˛ǆǚƙɆ˸˵ƙ ˔˻ǃƓƪǙå ǉ˘ǋ  èƓ ˹ǀƙ
.Ɨ Ɂ˦ƪƓ˲ǃå Ɨɂâ˙ǃå èƓ ˹ǀƙā Ɨ ǈā˙˯ḧǃåā Ɨ Ƒ˦ư ˯˴˸ǃå èå˗ƶ˸ǃå ˞ƶȺ ǑǄǒ Ɠ˸ ʼ í̇ ˴ǈ Ɨǆ˗˳

:÷˦ ǈ ɆḪ ǑƼ 
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:ƕɀ˗˴ ǁä ðƑ ʽǁä çä˕ƴǄ  ˙ˮ˯ƶƙ  ā Ɨ Ƒ˦˷ǃå ˙ǋƓ˱˸ǃå Ɇ˸˵ƙǊ˷ǋƓȺ ˮ˴ǈ ˥˸˰ǃåƓÜ  èåî ā
å˗ƞ ç̇ ˻ƺƮ ñƓ ʾ ƗơƓ˴ǆÜ  Ɨ˭˻ˮǃƓȺ Ɨǃ˦ǌ˴Ⱥ ˙ƛƋ˯ƙ Ɠǌǈá Ǐǃã ƗƼƓưã ÜƗˠ ˲˸ǃåƓ˸ǆ  ˥ǆ ˗˲Ȼ

ƓǌƙßƓƽǂ]11 - 12[. 
 Ǘä ðƑ ʽǁä çä˕ƴǄƕ ǆĀ˗˭ḥǁ : Ơɣ ǃ˴ ƗȻîƓ˲ǆ ü̇˲˯ƙ ƗƑƓɁ̇ǌḪ ƓĄȺƓɣƿá þ̠˳ ˯˴ƙ Ɠǆ ĄçíƓƵ

Ƭ̇Ɠǆ ýƓ˶ƙå ÿāí ˥ḧǃā ÜƗǃ˦ƺ˵ ǃ˸åɉƓǀ˯ǃƓȺ þ˦ǀƙ ëå˦ǃǙå ǉ˘ǋ . ƪ ˛ɂïƓ˷ƙ ˝ƑƓ˶Ƥ Ơˠ
 ÜǊ ˠƺƙ ɏ˘ǃå ûƓˠ˹ǃå ˥˸ư Ɨǃ˦ƺ˵˸ǃå˝ƑƓ˶˳ǃå ǉ˘ǋ Ɇɂ˦˲˯ƕ þ˦ǀƙ ˤƛ Ǒǃå  ïƓƬãèå  Ɨ ƑƓɁ̇ ǌḪ

Ɨƶ˴ǃƓȺ ǑƑƓɁ̇ ǌḧǃå ˖˲ǃå āá Ü˛ɂïƓ˷˯Ǆǃ Ɇ˰˸˸ǃå Ɠǋï˗˶ƙ çïƓƬǗå ǉ˘ǋ ˯ƪå ç̊ ǌƞáïƓƶ˵ ƗƮƓƤ .
 ñƓ ʿǃå ˙ƛƋ˯ǒ èå˗ƶ˸ǃå ǉ˘ǌƕ Ɇɜ˵ȺèƓƽƮå˦ǆā ˯ƪå ƗƵ̇ ƪ Ǐǃã ƗƼƓưã ǑƑƓɁ̇ ǌḧǃå ˔ˠǀǃå ƗȺƓ˱
Ɨ ƪƓ˴ơā Ɨ ƑƓɁ̇ ǌḧǃå çïƓƬǗå ɉƓǀ˯ǃå ðƓǌƞ [14 -  13]. 

ƕ ȿˤƨƑ˰ǁä ƕɀá˗ǁä ǍǂƳ æ˕˶˭ƴ˶ǁä ðƑ ʽǁä çä˕ƴǄ:  ˗ƞ˦ǒ ñƓ ʿǃå èƓ ˹ǀƙ ˥ǆ ƴƪåā ˃ ˟
Ƶ ˗˸˯ƶȻ ƓǌǄƞ Ɨɣǀ˯Ǆ˸ǃå Ɨ˲ˠ˴ǃå ï˦˶ ǃå ƴ˸ƞ ʕ˯ǒ ̟ ˻˲Ⱥ ɏ̇˶ǃå ñƓʿǃå ɍíƓǆ ǏǄ

 ÜƗƮƓ˳ǃå èƓ˲ƪƓ˸ǃå āá Ɨ ʸƓ˹˶ǃå èå̇ ˻ǆƓḧǃå þå˗˳˯ƪƓȺˤ˯ƙ ˤƛ ˱ǃƓƶǆƓǌ˯ ˸ƿïƓ  āƪå êå̇ ˳˯
 Ɨǈ˦˵˳ǃ ç̊ ˻˸˸ǃå èƓ˸˴ǃåǃå Ơˠ˴ǊƪƓ ʾ íå̇ ˸ǃå ǉ˘ǋ .Ɨ ʹƞ̇ ǆ ˤ ʿȺ Ɠǌ˯ǈïƓǀǆ ˤ˯ǒ ˤƛ ˥ǆā Ü

 ÿá Ɠ˸Ḫ ÜǑǃà Ɇɜ˵Ⱥ Ɇ˸ƶƙ ƓǌǄƶƞ ˥ɜ˸ɂā å˗ƞ ƗǃƓƶƼ èƓ ˹ǀ˯ǃåǃ Ɠǌ˷ƶǑǄƵ çï˗ǀǃå å ñƓ ʿǃ
 ç̇ ƬƓ ǆƗ ƞƓ˯ǈǗå Ɨ Ǆ˸ƶǃå ýǚƤÜ  ˥˻˰ơƓ ǃå ˥ǆ ïå̇ ˸˯ƪƓȺ þƓ˸˯ǋǙå ˥ǆ ˗ɂ̊ ˸ǃå æ˘˯˱ƙ ˣǃ˘ǃā

[13] .˹˶ƙ ˥ɜ˸Ȼ ˃ ǏǄƵ åíƓ˸˯Ƶå Ɠǆá Ɨ Ɂ˦ƪƓ˲ǃå Ɨɂâ˙ǃå ǏǄƵ ç˗˸˯ƶ˸ǃå ñƓ ʿǃå èƓ ˹ǀƙ
 āá ƗƪƓǀ˸ǃå ƗơƓ˴˸ǃåǄƵ ßƓ˹ƕǏ .ß˦ ˷ǃå ï˗˶ǆ úǚ˯Ƥå 

çä˕ƴǄ  ăÞƑ˷Ɠ ƕȿʕƨƑ˰ǁä ƕɀá̠ǁä ýä̞˱ ƨ˭Ƒȸ ƕǆʕ˳ ǁ˱ä ðƑ̓ Þˤ˵ǁä î˕˴Ǆ ǍǂƳ :˶ǃå Ɠǆ çï˦
 ñƓɜƶǈå Ǚã ǑǋƗƶƬǕ Ɇˮǀ˯˴˸ǃå ǏǄƵ ñƓǀ˸ǃå Ơˠ˴ǃå ˥ǆ ß˦ ˷ǃåÜ ÷˦ ˹ǃ ÿƓƼ ǑǃƓ˯ǃƓɁā 

 èƓǈƓ ˮǃå ǑǃƓ˯ǃƓɁā Ɨˠǀ˯Ǆ˸ǃå çï˦˶ǃå Ɨƶ ˮ˟ ǏǄƵ ˙ƛǕå ƸǃƓȺ ß˦ ˷ǃå ï˗˶ǆ Ɨƶ ˮ˟ā
 Ɠǌ˹ǆ Ɨ˶Ǆ˳˯˴˸ǃå[14].  ÿå ˖˻ơ ï˚˻Ǆǃå ƗƶƬå ǑǄƵ ˗˸˯ƶƙ Ɨ Ɂ˦ƪƓ˲ǃå Ɨɂâ˙ǃå ˞ƶȺå ï˦˶ǃ

ñƓ ʿǃå ǑƼ Ɨ ǃƓƵ Ɨƿí ˙Ƽ˦ƙ ÿá ˥ɜ˸Ȼ ï˚˻Ǆǃå ƗƶƬá þå˗˳˯ƪå ˥Ƶ Ɨ˱ƙƓ˹ǃå ā Ü ˥ḧǃƙ˔˻Ḫ̇ 
 ÷Ɠƶ˵ǃå ïƓ˴ǆ ç̇ ǒƓƶǆā Ɇǒ˗ƶƙā ñƓ ʾ èå˗ƶǆ ˙ˮ˯ƶȻǀƶǆƓǆ ƓƵ˦ǈ ˗Ü ƗƽǄḧ˯ǃå Ǐǃå ƗƼƓưá 

ƗˢǋƓ ǃå  èå˗ƶ˸ǃå ǉ˘ǌǃå˘ǋā  ƓǆèƓǀ ˮˠ˯ǃå ˥ǆ ɖ˻ư ûƓˠǈ ǑƼ Ɠǌǆå˗˳˯ƪå ˙˶˲Ȼ]17 Ĳ  
21 [ . Ɲ˯˹ƙ ï˦Ʈ ˣǃƓ˹ǋ ˥ǆèƓƞ˦˸ǃå  Ɨƙ˦˶ ǃå û˦Ƽ āˢǈá ˥ǆ Ɠ ˮ˴ǈ å˗˻ǀƶƙ Ɇƿá Ɠǌƙå˗ƶǆ Ɨ˸
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ï˚˻ǄǃåÜ Ɠǌǆå˗˳˯ƪå ˥ǆ ˗˲ƙ Ɠ˷Ȼá Ɠǌ˯ƽǄḧƙ ˥ḧǃ] 22 - 24[ . ÿåå ˙˰ǂá˔˻ǃƓƪ  Ɨɂâ˙ǃå
 ˦ ƪƓ˲ǃå Ɨ Ɂǃ Ɨǆ˗˳˯˴˸ǃå ǑƵƓ˹˶ǃå ß˦ ˷ǃå ǏǄƵ ç˗˸˯ƶ˸ǃå èƓ ˹ǀ˯ǃå Ǒǋ ƠˠƪǙå Ɨǈ˦˵Ƥ ñƓ ʿ

ß˦ ˷Ǆǃ Ɨ˰ƵƓ ǃå èƓ ƑƓ˹˰ǃå āá Ɨ˱ǋ˦˯˸ǃå Ơ ƕƓ˶˸ǃå Ɇ˰ǆ ï˦ˢ˹˸ǃå[23].  
çä˕ƴǄ  ƕ ȿˤƨƑ˰ǁä ƕɀá˗ǁä ýä˕˱˭ƨƑȸ ƕǆˤ˳˱ǁä ðƑ ʼǂƳ ÞƑ˷ƓǍ ƕƨƑƾ˶ǁä ƕƟƑ˲˶ǁä :ǒ ˤ˴ǀ˹
÷˦ ˹ǃå å˘ǋ Ǐǃã èå˗ƶǆ  .̇ɂ˦˶ ǃ˯å Ɨǀɣ˹ǆ ʕ˱ ơ ǏǄƵ ĄßƓ˹ƕ ƗǄḧǃå Ɨɂâ̇ǃåā Ɨǀʾ̠ǃå Ɨɂâ̇ǃå

Ƽèå˗ƶ˸  Ɨʾå̇˸ǃ Ɠǌǆå̠˳ ƪ˯å ˥ɜ˸ɂā ÜǊƪƓʾ íå̇˸ǃå Ơɣ Ǆ˴ǃ ç̇ˮɜǆ åĄï˦Ʈ ƴ˸˱ ƙ Ɨǀʾ̠ǃå Ɨɂâ̇ǃå
ɆɜƬ Ơˠ˴ǃå Ǌ˴˸Ǆǆā˥ḧǃ . ǃ åĄ̇sǈ ˙ƺ˶˙ɂ˦˶˯ǃå ƗơƓ˴ǆÜ  ˥ɜ˸Ȼ Ǚƶ˸ǃå ǉ˘ǋ þå˗˳˯ƪå èå˗
å̇ ƞǘǃß  Ɨǃ˦ƺ˵˸ǃå Ơˠ˴ǃ ɆǆƓƬ ˤ ˻ǀƙ]26 - 30[. 

 Ɨɂâ˙ǃå èå˗ƶǆ Ɠǆå çßƓưǗå ̞ ƙ˲ Ɨǃ˦ƺ˵ ǃ˸å Ơɣƪ ˥ɜǆá Ɠǆ Ɇ˸ ƙ˵ åĄï˦Ʈ ƴ˸˱ Ƽ˯ ƗǄḧǃå
Ɠ ǃƓƹ ƗȻíƓƶǃåÜ ǃ åĄ̇sǈāˤ˱˲  ñƓ ʿǃå ƗơƓ˴ǆǃå èƓƪƓ ʾ ßå̇ ƞǗ ƗǃƓƶƼ Ɨǀɂ̇ ˟ ǉ˘ǌƼ Ü ç̇ ˻ˮḧ

Ɨ ɜ ǈƓɜ ˸ǃå ßå̊ ƞǖǃ Ɨ ƑƓǀǄƙ  ˃ ǃƓḧ˯ƕ ā Ɨ˷ƽ˳˹ǆ]31 - 32[.  
 Ơˠƪå Ɨǈ˦˵Ƥ ˙ǒ˗ǀƙ ý˦ơ éƓ˲ȺǕå ˔ǈƓƞ ǑˠƺȻ Ɠǌ˹ǆ ɆḪ Ü ƗƵ˦˹˯ǆ ā ç̇ ˻˰Ḫ èǙ˦ ƺ˵˸ǃå

Ɇ˻ƺ˵˯ǃå èǚǆƓƶǆ ˙˻ƛƋƙ ā Ơˠ˴ǃå Ɨƶ ˮ˟ Ɨƪåïí ǑƼ ßå˦ƪ ɄǄ˯˳ǆÜ ß˦ ˷ǃå ï˗˶ǆ āáÜ  āá
ƗƽǄ˯˳ǆ Ɇ˻Ǆ˲ƙ û̇  ˟ïƓ˯Ƥå Ǐ˯ơ]32 - 33[. þƓƵ Ɇɜ˵Ⱥ Ü ƗɁ˦ƪƓ˲ǃå Ɨɂâ̇ǃå û̇˟

 ÜƗƽǄ˯˳ǆ û̇ Ⱥɣ ï˦˶ ǃå ˥ǆ ̋ ƑƓ˶Ƥ ̋ Ǆ˳˯ ƙ˴ ā ā ñƓʿǃ þ̠˳ ˯˴Ĉƙå ˦ ˻ƶǃå úƓ˵˯ǂ ˥ǆ æ
 ˔Ǆ˶ǃåā ˔˵˳ǃƓḪ íå˦˸ǃå ɄǄ˯˳ǆ ˥ǆ ƓǌƑƓƽ ˯ƪåā ƠˠƪǕå ǏǄƵ ú̇ ƶ˯Ǆǃ èƓǈƓ ƕ ˙˻Ƽ˦ƙ ýǚƤ

 .Ɠǋ̇ ˻ƹā ÜƗ˵˸ƿǕåā Ɇǆ̇ ǃåā ÿƎƼ ÜƠˠƪǙå Ɨǈ˦˵˳ǃ Ɨ ˴˹ǃƓɁāˠ˴ǃå Ɲ ˴ǈ Ɇ˻Ǆ˲ƙ Ɨ ˸ǋáƠ 
)Analysis of Surface Texture ( ǑƼ ç̇ ˻ˮḪ ƗƵ̇ ˴Ⱥ íåí̊ ƙ ˙Ƽ˦ǒ ˦ǌƼ Üç̇ ˻ƤǕå ƗǈāǓå

˥ǆ Ơˠ˴ǃå Ɨƶ ˮ˟ ˥Ƶ ç̇ Ƽåā èƓǈƓ ƕ  Ǐǃå êƓ˯˲Ȼ ˦ǌƼ Ɏ̇Ƥá Ɨǌƞ ˥ǆ ˥ḧǃ ā .Ɨǈ˦˵ ǃ˳å Ɠǌ˹˻ƕ
 óǚ˳˯ƪå ā Ɇ˻Ǆ˲˯Ǆǃ  Ɠ ˮ˴ǈ ç˗ǀƶǆ ǑƵƓ˹Ʈ ßƓḪî êîƓ˸ǈèƓǈƓ ˮǃå ÜèƓɜ ˵ǃå êîƓ˸˹Ḫ 

ǚ˰ǆ Ɨ ˮ˶ƶǃåÜ   êîƓ˸˹ǃå ˔ɂï˗˯ǃ èƓǈƓ ˮǃå ˥ǆ å̇ ˻ˮḪ åï˗ƿ ˔Ǆˠ˯ǒ å˘ǋ ā Üˣǃî ā  ˃ ˷Ȼ
Ɨ˱ǃƓƶ˸ǃå Ɨ Ǆ˸ƶǃ ˕ƿ˦ǃå ā íïå˦˸ǃå  ˥ǆ Ɨ ʼƓưã èƓ Ǆˠ˯ǆ[32]. 

 ïƓ ˯Ƥå ˤƙ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼƗƿí  Ɨǈ˦˵˳ǃå ɆǆƓƶǆ ˙ǒ˗ǀ˯ǃ çï˦˶ǃå ǑƼ úå˦˲ǃå ˗ǒ˗˲ƙ Ɨǀɂ̇ ˟
Ɏ˗ơã Ǒǋā  ƗƽǄḪ ɆƿǕå û̇ ǃɣåñƓ ʿǃ  Ɨǈ˦˵ƤƠˠƪá Ǚ˦ ƺ˵˸ǃå .è ǉ̇ Ƽ˦ƙ Ɠǆ ƗǄƿ ˤƹïǋ ǉ˘
 ˥ǆ Ɨǀɂ̇ ˠǃå Ɨǀɂ̇ ˠȺ ƗǈïƓǀǆ èƓǈƓ ƕƠˠ˴ǃå Ɲ ˴ǈ Ɇ˻Ǆ˲ƙ Üǆ ƓĄƪƓƪá úå˦˲ǃå ̠ǒ̠˲ƙ ̠ƶȻ ƓĄ˸ǌ

Ơˠƪ Ɲ ˴ǈ èƓǈƓ ƕ êå̇ ˳˯ƪåā Üçï˦˶ǃå ƗƑ̊ ˱ƙ ˣǃî ǑƼ Ɠ˸Ⱥ Üï˦˶ǃå Ɇ˻Ǆ˲˯ǃ åèǙ˦ ƺ˵˸ǃ Ü



 

 ϸϹЛЮϜ27  

Volume 27 
 ϽϠнϧЪϜ-2021  October 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   нлу 

 

ɆɜƬ ˝ƑƓ˶Ƥā íƓƶȺá ˗ǒ˗˲ƙā Ɲ ˴˹ǃå ˣǃî [33].ÿå úå˦˲ǃåÜƗǀ ʿ˲ǃå ǑƼ Ü  ˗˲ǃå Ǒǋ
˥˻˯Ǆ˯Ḫ ˥˻ƕ ɆƮƓƽǃåÜ  ï˦˶ǃå ǑƼ Ɠǆá ˦ Ǆǃå ˤ ʿǃå ƗƼƓ˰Ḫ ǑƼ ƐƞƓƽǆ ˙˻ƺƙ āá ÷Ɠˠǀǈå ǑǌƼ Ɨ ǈ
 çï˦˶ǃå èå˗ơ˦ǃ(Ɇ˴ɜ ˮǃå)Ü  ǑƼ úå˦˲ǃå ˗ǒ˗˲˯ƕ ú̇ ƶȻ Ɠǆ ˦ǋ ɖ˟Ɠ˹˸ǃå ǉ˘ǋ ˗ǒ˗˲ƙ ā

çï˦˶ǃå[34]. 
 ˃ ˹˶ƙ ˥ɜ˸Ȼ èƓ ˹ǀ˯ǃå˸ǃåúå˦˲ǃå ˗ǒ˗˲ƙā ñƓ ʿǃ ƗƼā˙ƶ ˥˻˯˻˴ Ƒï ˥˻˯˭Ƽ Ǐǃã : 

Ɨ˷ƾ çƑ ƕƾ ʼ˕ǁä çƑ˯ɀˤ˶ǁä Ʉ˹ǂ˰Ɨ)Wavelet edge detection(:   ýāǕå  ÷˦ ˹ǃå Ǒǋā
 ƓǌǃāƗƽǄ˯˳ǆ ƓǌƙƓǀ ˮˠƙ[35]. 
çƑ ˷ƾƗ éî˕˭ǁä ðƑ ʼ Ǐǆˤǂǁä ðǘƓǘǁäĀ )Gradient and Laplacian 

techniques( :ñƓ ʾ èƓ ˹ǀƙ Ɇ˸ƶƙ  ˗˲ǃå ˥Ƶ ˖˲ ǃƓȺ úå˦˲ǃå Ʉ˵ḧǃ Ǒǈ˦Ǆǃå êï˗˯ǃå
ǃāǕå Ɨǀ˯˵˸ǃå ǑƼ ǏǈíǕå ˗˲ǃåā Ǐ˶ƿǕåǑ çï˦˶ǃå ǑƼ Ɨ ǈ˦Ǆǃå ˤ ʿǄǃÜ ˸ƶƙ Ɠ˸˹˻ƕ èƓ ˹ǀƙ Ɇ

 ˖˲ ǃå ɖɂ̇ ˟ ˥Ƶ ñǚƕǚǃå ˥Ƶǈ˦Ǆǃå ˤ ʿǄǃ  ǏǄƵá āá Ɨ ǈƓ˰ǃå Ɨǀ˯˵˸ǃå ǑƼ Ɨɂ̇ ƽƮ èƓƶ˟Ɠǀƙ Ɨ
úå˦˲ǃå ǏǄƵ ï˦˰ƶǄǃ ï˦˶Ǆǃ[36]Ü  ÿǕ ˣǃîā ÜǏ˹˲˹˸ǃ ˗ƶ ǃå ɏíƓơá ɆɜƬ Ɠǌǃ ƗƼƓ˲ǃå

Ǌƶƿ˦ǆ ð˙ˮǒ ÿá ˥ɜ˸Ȼ çï˦˶ǃå ǑƼ Ɨ ǈ˦Ǆǃå ˤ ʿǃå Ɨǀ˯˵ǆ æƓ˴ơā.[34]  Ǒǋ èƓ ˹ǀ˯ǃå ǉ˘ǋ
Ƶ˦˻Ƭ ˙˰ǂǕå ˗ƿā ÜƓǆå˗˳˯ƪåā ƓíƓ˸˯Ƶå ˤƙƗǄƿ ˔ˮ˴Ⱥ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼ Ɠǋ å èƓ Ǆ˸ƶǃå ƗɁ˦Ǆˠ˸ǃ

Ɨ ƪƓ˴ơ ïƓ ˯Ƥå ǏǄƵ ˙˶˯ǀȻ Ɨƪåï˗ǃå ûƓˠǈ ÿå ˖˻ơ Ɨƿíā ˥ǆ Ɨǈ˦˵˳ǃå ˙˻ƺ˯ǃ Ɨǀɂ̇ ˠǃå 
 ƗɁ˦Ǆɣ˸ǃå íïå˦˸ǃå ˥ǆ ɆǄǀȻ Ɨǀɂ̇ɣǃå ǉ̆ǌƕ ñƓʿǃå Ɨ˹ǀƙ ̇ɂ˦ɣƙ ÿƓƼ Ɏ̇Ƥá Ɨǌƞ ˥ǆā ÜƗǌƞ

 .ƗƽǄḧ˯ǃå ˥ǆ ɆǄǀȻ ǑǃƓ˯ǃƓɁā Ɇ˻Ǆ˲˯Ǆǃ 
 êï˗˯ǃå ñƓ ʾ èƓ ˹ǀƙ Ɇ˸ƶƙ Ǒǈ˦Ǆǃå āá ɆǆƓƵ þå˗˳˯ƪƓȺ çï˦˶ǃå Ɇɂ˦˲ƙ ǏǄƵ úå˦˲ǃå ˗ǒ˗˲˯ǃ

 ˤ˯ǒ ɏ˘ǃåā Ü(íƓƶȺǕå ǑƑƓ˹ƛ ƠƬ̇ ǆ) Ɇƺ˵ǆˤʿǄǃ ç̇ˮ˻ḧǃå èå̇˻ƺ˯Ǆǃ ƓĄƪƓ˴ơ ÿ˦ɜǃ ǉâƓ˵ǈã  Ɨ ǈ˦Ǆǃå
 Ü(˙˻ˮḧǃå ˙˻ƺ˯ǃå ˥ǆ Ɨ ǃƓ˳ǃå āá) Ɨ˸ˢ˯˹˸ǃå ɖ˟Ɠ˹˸ǃå ǑƼ Ɨɂ̇ ƽƮ ˤ ʾ ÷Ɠƞïɀā çï˦˶ǃå ǑƼ
ɂ̞˦ɂ̇Ɂā ɆɁ˦ƪ Üè̇ Ɂ˻āï ʕǌ˹ǆ úå˦˲ǃå úƓ˵˯ǂå ǑǄƺ˵ǆ ˥ǆ åĄ̠ƞ ̇˻ˮḪ í̠Ƶ Ɇ˸ ƙ˵ā 

)Robert, Sobel, Prewitt ̪(÷å˦ǈǕ ƓĄƪƓ˴ơ ÿ˦ɜǃ ʕ˸˶ǆ ʕǌ˹ǆ Ɇǂ úå˦˲ǃå ˥ǆ Ɨ˹˻ƶǆ. 
 ƗƼƓưã çï˦˶ ǃå ǑƼ ßƓư˦ ǃ˷å Ɏ˦˯˴ǆā ƗƼƓ˲ǃå ǉƓ˱ƙå ̝ƪƓ˹˸ǃå Ɇƺ˵ ǃ˸å ïƓ˯Ƥå ǑƼ ǏƵå̇ǒ

ƗƼƓ˲ǃå Ɨ ˻Ḫ̇ ƙ Ǐǃå.  ƗɁ˦ƶ˶ǃå ˥˸ḧƙ ā èƓ ˹ǀ˯ǃå ǉ˘ǋ ǑƼ çï˦˶ǃå ɆƤåí úå˦˲ǃå úƓ˵˯ǂå ǑƼ
 ǑƼ ƐƞƓƽ˸ǃå ̇˻ƺ˯ǃå) ǑǃƓƵ íí̇ƙ Ɏ˦˯˲ǆ ǏǄƵ ɏ˦˯˲ƙ úå˦˲ǃåā ßƓư˦˷ǃå ˥ǆ ɆḪ ÿá ǑƼ
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 (ßƓư˦˷ǃå ˥Ƶ āá úå˦˲ǃå ˥Ƶ ƝƙƓ˹ǃå Ɨ ǈ˦Ǆǃå ˤ ʿǃåÜ  èƓ˲Ƭ̇ ˸ǃƓȺ ßƓư˦˷ǃå Ɇ˻Ǆǀƙ ā
 çï˦˶ǃå ǑƼ úå˦˲ǃå èƓǈƓ ƕ ˥ǆ Ɠǌƕ ñƋȺ Ǚ Ɨ ˴ǈ ˗ǀƽǃ ˕ƿ˦ǃå ˛ƽǈ ǑƼ ɏí˓ǒ.[34] 

 ˕ɂ˦ɂ̇ ƕ Ɇƺ˵ǆ ǏǄƵ ïƓ ˯ƤǙå ƴƿāPrewitt   æƓ˴˲ǃå ǑƼ Ɨ˟Ɠ˴Ⱥ ā Ɨǃ˦ǌƪ ˥ǆ ǊȺ ˚˻˸˯ǒ Ɠ˸ǃ
ƗƽǄ˯˳ǆ ƓȻåā˚ƕ úå˦˲ǃå ǏǄƵ Ʉ˵ḧǃå Ɨ ǈƓɜǆã āÜ  ˗ǒ˗˵ǃå ǉ̇ ƛƋƙ æƓ˴ơ ǏǄƵ ˣǃî ˥ḧǃ ā

ƓȻåā˚ǃå úǚ˯ƤƓȺ  úå˦˲Ǆǃ Ǌ˯˻ƪƓ˴ơ úǚ˯Ƥåā ßƓư˦˷ǃƓȺɏ˘ǃå ˙ǆǙå Ü Ǚå ˥ǆ ɆǄǀȻ íƓ˸˯Ƶ
íƓƵ Ǌ ǄƵ ç] 40 - 41 [.  ˗ǀǃ ïƓ ˯Ƥå ɖˮƪƙ Ơˠƪ Ɨǈ˦˵Ƥ ñƓ ʿǃ úå˦˲ǃå ˗ǒ˗˲ƙ Ɨ ˹ǀ

 ˥˻ƶǆ Ɋƺư ˕˲ƙ ˥Ƒå˗Ǆǃå ˥ǆ íå˦ǆ ɖ˰ƕ Ɨ Ǆ˸Ƶ ˥ǆ Ɨ˱ƙƓǈ[39] . 

 сЯгЛЮϜ ϟжϝϯЮϜ 

ϤϝзуЛЮϜ ϸϜϹКϜ 

 ˤƙ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼ˚˻ǌ˱ƙ  ˥ǆ èƓ˹˻Ƶ ˥ǆ Ɨɜ ˮƪˣƑƓ ƪ  Ɠ˸ǃ þ˦˻ǈ˦˸ǃǕåƙȺ ƴ˯˸˯ ç˗Ƭ ˥ǆ Ǌ
Ɇ˻ƺ˵˯ǃå Ɨǃ˦ǌƪā Üß˦ ˷Ǆǃ ñƓɜƶǈåÜ  Ǚāá Ɨ Ǆ˸ƶǃå ˕˸ƙā èƓ˹˻ƶǃå Ɇ˻ƺ˵˯ƕ˯ƪƓȺ ˚ɂ̇ ƽƙ Ɨǃà þå˗˳

) Ǒ˸ƿï ˤɜ˲ƙ èåî Ɨ ƪáïCNC çí˦ƞ˦ǆ (.êƓ˯ǈǗåā ˔ɂï˗˯Ǆǃ ǑǃƓƶǃå Ǒ˹ǀ˯ǃå ˚Ḫ̇ ˸ǃå ɆƤåí 
ǃ ˚ɂ̇ ƽ˯ǃå Ɨ Ǆ˸Ƶ ˕˸ƙ Ơˠ˴ èƓ˹˻ƶǃå ǏǄƵ ý˦˶˲Ǆǃ ƗƽǄ˯˳ǆ èƓƵ̇ ˴ȺƠˠƪá ̠ƕ ƗƽǄ˯˳ǆ èƓƞï

Ɨǈ˦˵˳ǃå ˥ǆ ˙˻˻ƺƙ Ɨ˱ ˯ǈ  èƓ˹˻ƶǄǃ Ɨ̓Ɠưã Ɨ˱ǃƓƶǆ ƗǄ˸Ƶ ɏá Ɏ̇ ƙ˱ ʕǃ .Ɇ˻ƺ˵ǃ˯å ƗƵ̇ƪ
ǌǄ˻ƺ˵ƙ ˗ƶȺˤƙā Ɠ Ǒǃå èƓ˹˻ƶǃå ˤ ˴ǀƙ éǚƛ ƴˠǀǃå èǚǆƓƶǆ ǑƼ ü̇ ˯˵ǆ ƓǌǄḪ ÜèƓƵ˦˸˱ǆ Ü

ƗƵ̇ ƪ úǚ˯Ƥå å˗Ƶ Ɠ˸ ʼ  ƴˠǀǃå ýā˗˱ǃå ǑƼ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ) ˤƿïм.( 

) ЬмϹϮ1ϤϝзуЛЮϜ ЭуПЇϦ ϤывϝЛв (. 
ЭуПЇϧЮϜ ϤывϝЛв пЮмъϜ ϣКнгϯгЮϜ ϣужϝϫЮϜ ϣКнгϯгЮϜ ϣϫЮϝϫЮϜ ϣКнгϯгЮϜ 

ЙГЧЮϜ ϣКϽЂ 2700 ϣЧуЦϸ /Ϣϼмϸ 1300 ϣЧуЦϸ /Ϣϼмϸ 800 ϣЧуЦϸ /Ϣϼмϸ 

ЙГЧЮϜ ХгК 1 бЯв 

 ϣтϻПϧЮϜ 50ϣужϝϪ/бЯв 

ЙГЧЮϜ ϰыЂ SPKN1203EDTR 

ϹтϽϡϧЮϜ ЭϚϝЂ ϹтϽϡϦ ЭϚϝЂ дмϹϠ 

 ϤϝзуЛЮϜ ϽтнЋϦ 

 ˞ƶȺ ɉƓǀ˯ǃå ˤƙ ˙˻ˮḧƙ ç˦ ƿ ɏî ɏíƓ˶˯ƿå Ǒ˸ƿï ˙ǌ˱ǆ þå˗˳˯ƪƓȺ èƓ˹˻ƶǄǃ ï˦˶ǃå5-50 
.ç̇ ǆ ˙ǌ˱˸ǃƓȺ ˙˻ˮḧ˯ǃå Ǌƿí ˕˻ˮ˰˯ǃ ˣǃîā ˙ǌ˱˸ǃå ç̇ ǒƓƶ˸ǃ ç̇ ǒƓƶ˸ǃå Ɨ˲ɂ̇ Ƭ ˕ǆ˗˳˯ƪå  ˖˻ơ

ǌ̇˱ ǃ˸å å̆ǋ .̇˻ ḧˮ˯ǃå ƗŊƿĉí Ơư˦ƙ ǊȺ óƓ˳ǃå ɖ˻ˮˠ˯ǃƓȺ āå ̇ǌ˱ ǃ˸ƓȺ ɏ̇Ƥå ƗǄ˻ƪā ̠ƞ˦ƙ Ǚ. 
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ÜǑ˸ƿ̇ ǃå ˙ǌ˱˸ǃƓȺ èƓ˹˻ƶǃå ï˦Ʈ ˘Ƥá ˗˹Ƶ  ǑƼ ˛ ǃā ÜǑƑå˦˵Ƶ Ɇɜ˵Ⱥ èƓ˹˻ƶǃå ˕˻ˮ˰ƙ ǑƵāï
.ɆǆƓƶ˸ǃå å˘ǌǃ ë̇ ˯ǀ˸ǃå æ˦ǄƪǕå Ɨ ƪƓ˴ơ Ɨ ʾå̇ ˸ǃ ˣǃîā Üƴˠǀǃå ǉƓ˱ƙǙ Ɨ ˴˹ǃƓȺ ˕ƕƓƛ ǉƓ˱ƙå 

ư˦ǒ Ɇɜ˵ǃå Ơ)1 ˗ơá ( èƓ˹˻ƶǃå ç̇ ǒƓƶ˸ǃå Ɨ˲ɂ̇ Ƭ Ɠǌ˻ǄƵ ÷˦ ư˦ǆā ˙ǌ˱˸Ǆǃ ˕ǄƤíá Ǒ˯ǃå
 ñƓ ʿ˸Ⱥ0.1 .ˤǆ 

 
) ЭЫІ1 ϹтϹϳϧЮ ϢϽтϝЛгЮϜ ϣϳтϽІ ϝлуЯК ϣзуК (.ϸϝЛϠцϜ 

 

èƓƹå̇ ƽǃƓḪ ÜǊ˴ƽǈ þƓ˳ǃå ˥Ƶ Ɨ˱ƙƓǈ Ɨ Ƒ̇ ǆ æ˦˻Ƶ è˦ơ Ǒ˯ǃå èƓ˹˻ƶǃå íƓƶ ˯ƪå ˤƙ  ā èƓǀǀ˵˯ǃå
 ÜǊȺƓƬ Ɠǆā ç̇ ˻ˮḧǃå ǑƼ ˥˻ǃƓ˰˸Ⱥ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ Ɇɜ˵ǃå)2Ü( í˗ƶȺ ɊǀƼ ßƓƽ˯ǂǙå ˤƙā8  èƓ˹˻Ƶ

ƴˠƿ ǊƵ̇ ƪ Ɇḧǃ æ˦˻ƶǃå ˥ǆ Ɨ ǃƓƤ. 

) ЭЫІ2 ϤϝзуЛЮϜ (ϢϼϝϧϷгЮϜм ϢϹЛϡϧЃгЮϜ. 

 

îˤ˴ǁä ƕ˯ǁƑƴǄ 
 úå˦ơ ǏǄƵ ˗ƞ˦ƙ Ǒ˯ǃå ɉƓǀ˹ǃå ˗ǒ˗˲ƙ ˤƙ ÜƓǌ˟Ɠǀ˯ǃå ˤƙ Ǒ˯ǃå ï˦˶ǃå Ɨ˱ǃƓƶǆā ð˙Ƽ ˗ƶȺ
 ƗƿǚƵ Ɨˢơǚǆā çï˦˶ǃƓȺ úå˦˲ǃå èǙ˗ƶǆ æƓ˴ơ ˤƙ ˣǃî ˗ƶȺ .èƓ˹˻ƶǃå Ơˠƪá ˛ɂïƓ˷ƙ

:ǑǃƓ˯ǃå ˦˲˹ǃå ǏǄƵ Ɨ˱ǃƓƶ˸ǃå ˣǃî ˗ƶȺ ˕˸ƙā ÜƠˠ˴ǃå Ɨǈ˦˵˳Ⱥ èǙ˗ƶ˸ǃå ǉ˘ǋ 
 

  
ϢϹЛϡϧЃв ϣзуК (Ϟ) )ϒ( ϣгуЯЂ ϣзуК 
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 ǗĀà: çƑƟƑ˲˶ǁä ˣ˹˹ƴƗ 
˹˻Ƶ ɆḪ ̞ Ċ˴˸ƿƗ  Ǐǃã16 èƓơƓ˴˸ǃå ǉ˘ǋ ɆƤå˗˯ƙ Ǚ ˖˻˲Ⱥ ÜƗ˱ǃƓƶǆ ƗơƓ˴ǆ Ɠǌ˷ƶȺ ǑƼ 

.Ɨǀˠ˹˸ǃå ˛ƽǈ æƓ˴ơ ïå̇ ḧƙ ˔˹˱˯ǃ ˣǃîā ÜɆ˶ƽ˹ǆ Ɇɜ˵Ⱥ Ɠǌ˯˱ǃƓƶǆ ˤ˯ƙā 
 :Ƒ ǆƑƙ Ǐǆˤǂǁä úƑ˞˷ǁä Ʉɀˤ˰Ɨ 

 êï˗ƙ èåî ï˦Ʈ Ǐǃã ƓǌǄɂ˦˲ƙ ˤƙ ÜǊǈ˦Ǆǆ ï˦Ʈ ƗǀȺƓ˴ǃå ƗǄơ̇ ˸ǃå ˥ǆ Ɨ˶Ǆ˳˯˴˸ǃå ï˦˶ǃå
ḧǄǌ˯˴˸ǃå íïå˦˸ǃå ˙˻Ƽ˦˯ǃ ÜɏíƓǆïƗ  Ɏ̇Ƥá Ɨǌƞ ˥ǆā ÜƗ˱ǃƓƶ˸ǃå ǑƼ Ǆǀƙ˻ ÿå˦ǃǕå ˙˻ƛƋƙ Ɇ

ƗȻíƓƶǃå Ɠǌƙï˦˶Ⱥ .úå˦˲ǃå ˗ǒ˗˲ƙ ǏǄƵ 
 ƑˮǁƑƙ: ùäˤ˰ǁä ˕ǐ˕˰Ɨ 
  Ǒǋā ÜƗɁïƓǀ˯ǆ ƗơƓ˴ǆ ǑƼ Ɨˠǀǈ Ɇḧǃ Ɨ ǈ˦Ǆǃå Ɨ˸ ʿǃå ˙˻ƺƙ ǏǄƵ ˗˸˯ƶƙ úå˦˲ǃå ˗ǒ˗˲ƙ Ɨǃåí

ƓɜƶǈǙåā çïƓǈǗå ï˗˶ǆ ˙˻ƺ˯ƕ ˙˻ˮḪ Ɇɜ˵Ⱥ ˙ƛƋ˯ƙíå̇ ˸ǃå úå˦˲ǃåā Ơˠ˴ǃå Ǐǃã ƗƼƓưã Üñ 
.Ɨ˹˻ƶǃå ˔ǈå˦ƞ ˛ ǃā Ơˠ˴ǃå ˛ɂïƓ˷ƙ úå˦˲ǃƓȺ Ɠƶ ˟ í˦˶ǀ˸ǃåā ÜǚƶƼ Ɠǋ˗ǒ˗˲ƙ 

 Ƒƴȸäî: ùäˤ˰ǁä ƕ ˲ǆ åƑ˲Ɵ 
  ÿå Ɠ˸ȺƗ ƑƓ˹ƛ çï˦Ʈ Ǒǋ ƗǀȺƓ˴ǃå ƗǄơ̇ ˸ǃå ˥ǆ Ɨ˱ƙƓ˹ǃå ï˦˶ǃå ) ˞ ƕåí˦ƪáā ɊǀƼ(Ü  ˤƙ

 ćǀŋ˹ǃå Ɨ˴ǈ æƓ˴ơ ƗǄơ̇˸ǃå ǉ̆ǋ ýǚƤƓ Ǒ˯ǃå ßƓ˷ ˮǃå ɉǑǃƓ˸ƞǗ Ɨ ˴˹ǃƓȺ úå˦˲ǃå Ɇ˰˸ƙ ˹ǃåƓǀ ɉ
.çï˦˶ǃå ǑƼ 

ýƑƴǁä ü˕ƴ˶ǁä Ƒ˲ǄƑƢ ˤƙ : æƓ˴˲Ⱥ þƓƶǃå ý˗ƶ˸ǃå æƓ˴ơ ï˦˶ǃå Ɇḧǃ úå˦˲ǃå Ɨ ˴ǈ Ɋƪ˦˯ǆ
.Ɇ˻ƺ˵˯ǃå èǚǆƓƶǆ ǑƼ ƗḪ̇ ˯˵˸ǃå 

ϭϚϝϧзЮϜ 

 ) Ɇɜ˵ǃå ǑƼ ǏǃāǙå ƗƶɁïǕå Ɇơå̇ ˸Ǆǃ Ɇ˻Ǆ˲˯ǃå ƝƑƓ˯ǈ Ɇ˻˰˸ƙ ˤƙо(Ü  ý˗ƶǆ ƝƑƓ˯ǈ Ơư˦ƙ Ǒ˯ǃåā
.ƗƪƓǀ˸ǃå èƓ˹˻ƶǃå ˥ǆ çï˦Ʈ Ɇḧǃ ˣǃîā ÜǑǄḧǃå çï˦˶ǃå ˤ˱˲ǃ Ɨ ˴˹ǃƓȺ çí˗˲˸ǃå úå˦˲ǃå ơ ˖˻

) Ɇɜ˵ǃå Ơư˦ǒо (éǚƛ  ƗƵ˦˸˱ǆ Ɇ˰˸Ȼ Ɠǌ˹ǆ ɆḪ èƓ ˹˲˹ǆмну  ǊƵ̇ ˴Ⱥ èƓ˹˻ƶǃå ˥ǆ çï˦Ʈ
 ƴˠƿ:ç˗ơåā  ˙˸ơǕå Ɇ˰˸Ȼ ƗƵ̇ ƪ Ɠǋïå˗ǀǆ ƴˠƿулл  ûïðǕåā ÜƗǀʾ̠ǃå ǑƼ çïāí ƗƵ̇ ƪ Ɇ˰˸Ȼ

 Ɠǋïå˗ǀǆ ƴˠƿмулл  ÜƗǀ ʾ˗ǃå ǑƼ çïāí Ǒ˹˲˹˸ǃå Ɇ˰˸Ȼ Ɠ˸˹˻ƕ˷ƤǕåƓǋïå˗ǀǆ ƴˠƿ ƗƵ̇ ƪ ˙ 
нтлл Ɨǀ ʾ˗ǃå ǑƼ çïāí.  Ɍơǚǒ  ǉƓ˱ƙå Ɨ Ƒå˦˵Ƶ ˥Ƶ ƝƙƓǈ å˘ǋā ˙˻ˮḪ Ɇɜ˵Ⱥ ˤ ʿǃå æ˘ƕ˘ƙ
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 ɉƓǀ˯ǃåǃ úå˦˲ǃå ˗ǒ˗˲ƙ èƓ ˹ǀƙ Ɨ ƪƓ˴ơ ˔ˮ˴Ⱥ ˣǃîā Üƴˠǀǃå ǉƓ˱ƙǙ Ɨ ˴˹ǃƓȺ èƓ˹˻ƶǃå ï˦˶
 ǉƓ˱ƙǙ Ɨǆ˗˳˯˴˸ǃå.ï˦ˢ˹˸ǃåā úå˦˲ǃå 

 

) ЭЫІ3ϢϼнЊ ЭЫЮ РϜнϳЮϜ ЬϹЛв (. 

˙ǌˢȻ ) Ɇɜ˵ǃåп èƓ˹˻Ƶ ƗƵ˦˸˱ǆ Ɇḧǃ çí˗˲˸ǃå úå˦˲ǃå Ɨ ˴˹ǃ þƓƶǃå Ɋƪ˦˯˸ǃå ( èåîƗƵ̇ ƪ 
 ƴˠƿ Üç˗ơåā ƗƵ̇ ƪ ǑƼ ƗḪ̇ ˯˵ǆ èƓ˹˻Ƶ ǊƵ˦˸˱ǆ Ɨƛǚ˰ǃå ç˗˸ƵǕå ˥ǆ í˦˸Ƶ ɆḪ Ɇ˰˸Ȼ ˖˻ơ

˥ǆ åā˗ˮɂā Üƴˠǀǃå Ɇɜ˵ǃå ǃƓƶ˸ǃå ˗ƶȺ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ˤ ʿǃå ÿá˵ƙ ÿá ˥ɜ˸Ȼ Ɨ˱˻ ƗƿǚćƵ Ǐǃã ̇
.ƴˠǀǃå ƗƵ̇ ƪ ˙˻ƺ˯ƕ Ɋ ƙ̇ ǆ Ɨǆ˦ƶ˹ǃå ǑƼ ˙˻ƺƙ  

 

) ЭЫЇЮϜ4.ЙГЧЮϜ ϣКϽЂ ЁУзЮ ϤϝзуК ϣКнгϯв ЭЪ сТ РϜнϳЯЮ аϝЛЮϜ БЂнϧгЮϜ ( 

  ƗǀȺƓ˴ǃå èƓǈƓ ˮǃå ˥ǆˤƙ Ü ) Ɇɜ˵ǃå ǑƼ Ǐ˹˲˹˸ǃå ˤƪïр Ɨ ˴ɜƶǃå Ɨƿǚƶǃå Ơư˦ǒ ɏ˘ǃåā Ü(
 ƗƵ̇ ƪ ˥˻ƕƗǈ˦˵˳ǃåā ƴˠǀǃå .ï˦˶ǃå ǑƼ úå˦˲ǃå Ɨ ˴ǈ Ɋƪ˦˯ǆ ƴǆ ƗɁ̇ ˱˯ǃå ûƓˠǈ ǑƼ 
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) ЭЫЇЮϜ5.РϜнϳЮϜ ϣϡЃж БЂнϧвм ϣжнЇϷЮϜ ϽІϕв еуϠ ϣЦыЛЮϜ ( 

 ɖƕƓ˴ǃå Ǐ˹˲˹˸ǃå ˥ǆ ƗǃíƓƶ˸ǃå êƓ˯˹˯ƪå ˤƙ ˤƿï)м ý˗ƶǆ ˙ƛƋƙ Ɏ˗ǆ Ɠ ưƓɂï Ʉ˶ƙ Ǒ˯ǃåā (
.ƴˠǀǃå ƗƵ̇ ƪ ˙˻ƺ˯ƕ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå Ơˠ˴ǃå Ɨǈ˦˵˳Ⱥ ï˦˶ǃƓȺ úå˦˲ǃå  

 

Ὢὢ
 Ȣ ᶻ

Ȣ
  ééééééé (1) 

 :ϩуϲ  f(X) ˙Ƭ˓ǆ Ơˠ˴ǃå Ɨǈ˦˵Ƥ 

 X ƴˠǀǃå ƗƵ̇ ƪ 

 ϣЇЦϝзгЮϜ 
 ÿå) Ɇɜ˵ǃå ǑƼ è̇ ǌˡ Ǒ˯ǃå ƝƑƓ˯˹ǃå ǑƼ ˙˻ˮḧǃå æ˘ƕ˘˯ǃåн(  Ǌ ˮƪ ǑƪƓƪǕå Ɨ ƪƓ˴ơ

 ˙˻ƺ˯ǃ ˙˻ˮḪ Ɇɜ˵Ⱥ Ɨǀɂ̇ ˠǃåƓȻåāð Ɨ˹˻ƶǃå Ơˠ˴ǃ Ɨ ˴˹ǃƓȺ úå˦˲ǃåÜ  ā˚ǃå ǉ˘ǋāåȻƓ  ˥ǆ Ɨ˱ƙƓǈ
 úå˦˲ǃå Ɨ ˴˹ǃ ˙˻ˮḧǃå ˙˻ƺ˯ǃå Ơư˦ǒ ǑǃƓ˯ǃå Ɇɜ˵ǃåā  .çï˦˶ǃå ɉƓǀ˯ǃå ǉƓ˱ƙåā Üƴˠǀǃå ǉƓ˱ƙå
 èƓ˹˻ƶǃå ǑƼ Ɨǈ˦˵˳ǃå èƓ ƛ ǑǃƓ˯ǃƓɁā ƴˠǀǃå ƗƵ̇ ƪ èƓ ƛ ˤƹï Ɨɂāå̊ ǃå úǚ˯ƤƓȺ Ɨƞ̇ ˳˯˴˸ǃå

.éǚ˰ǃå 
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(ϒ) 

  :РϜнϳЮϜ АϝЧж1050. 

 ϣтмϜϿЮϜƺ102.1. 

(Ϟ) 

750 . 

ƺ68.5. 

)(Ϭ 

729. 

 ƺ66.1. 

) ЭЫЇЮϜ6.ϣтмϜϿЮϜ Рыϧ϶ϝϠ ϣϮϽϷϧЃгЮϜ РϜнϳЮϜ ϣϡЃж ϽуПϦ ( 

 ˥ǆ ˥Ċ˴˲Ȼ ƗḪ̇˯˵˸ǃå Ɨǈ˦˵ ǃ˳å èåî èƓ˹˻ƶǃå ǑƼ úå˦˲Ǆǃ þƓƶǃå Ɋƪ˦˯˸ǃå ̆Ƥá ÿá ˥ǆ ʕƹ̇ǃƓɁā
 .Ɨǈ˦˵˳ǃå ˙ǒ˗ǀ˯ǃ Ɨ ƕƓ˴˲ǃå èƓ Ǆ˸ƶǃå ˥ǆ ˗ɂ̊ ǒ Ü˕ƿ˦ǃå ˛ƽǈ ǑƼ Ǌǈá Ǚã ÜƗǀɂ̇ ˠǃå ǉ˘ǌǃ ƝƑƓ˯˹ǃå

 Ɏ˗ǆ ˦ǋā ˙Ƥà ɆƑƓ˴˯ǃ æƓȺ Ơ˯ƽȻ å˘ǋā ï˦˶ǃå ɉƓǀ˯ǃå Ɨɂāåð ˗ǒ˗˲ƙ ˗˹Ƶ ƝƑƓ˯˹ǃå ǉ˘ǋ ˥˴˲ƙ ç
 ̆Ƥå åîã Üç̠Ƶåā ̠ƶƙ æ˦ǄƪǕå å̆ǋ ƗƪƓ˴ơ ÿƓƼ Ɏ̇Ƥá ƗơƓǈ ˥ǆā .ƴɣǀǃå ǉƓ˱ƙǙ Ɨ˴ ǃ˹ƓȺ

ïƓ ˯ƵǙå ˥˻Ƶ ǑƼ  ÜǊ˯˭Ƽ ǑƼ å˗˻ǀƶƙ èǚǆƓƶ˸ǃå Ɇƿå ˥ǆ ˙ˮ˯ƶȻ þ˗˳˯˴˸ǃå Ʉ˵ḧǃå ɆǆƓƶǆ ÿá
.Ɏ̇Ƥá èǚǆƓƶǆ ïƓ˯Ƥå ǏǄƵ ƴ˱ Ȼ˵ Ɠǆ ˦ǋā 

˶˲˯˸ǃå ƝƑƓ˯˹ǃåƓɂ̇ ˢǈ Ü˥ɜ˸Ȼ Ǌǈá Ơư˦ƙ Ɠǌ˻ǄƵ Ɇ  Ɨǀɂ̇ ˠǃå ǉ˘ǋ þå˗˳˯ƪåǃñƓ ʿ Ɨǈ˦˵˳ǃå 
å ßå̇ ƞǗ ƗƞƓ˲ǃå ˥ǆ ˤƹ̇ ǃƓȺ Ɇ˸ƶǃå ˥ǆ ˗ɂ̊ ˸ǃ Ǒ˰˲ ǃå ÜƗƽǄ˯˳ǆ Ɇ˻ƺ˵ƙ úā˙ˡā íå˦ǆ ǏǄƵ

.çí˗˲˸ǃå úå˦˲ǃå ǉƓ˱ƙǙ Ɠǌ˯˻ƪƓ˴ơ ˥Ƶ ƝƙƓ˹ǃå æ˘ƕ˘˯ǃå Ɇ˻Ǆǀ˯ǃā ÜƗǀɂ̇ ˠǃå ç̇ ǒƓƶ˸ǃ 

 çƑƜƑ˭˷˭ƨǗä 
Ɨ ƪƓ˴ơ ïƓ ˯Ƥå ˖˲ ǃå å˘ǋ ǑƼ ˤƙ ǈ˦˵˳ǃ Ɨ ˴˹ǃƓȺ ˕ɂ˦ɂ̇ ƕ ɆǆƓƶǆ þå˗˳˯ƪƓȺ úå˦˲ǃå ñƓ ʾ Ɨ

˻ƶǃå Ɇ˻ƺ˵ƙ ˗ƶɁā .˚ɂ̇ ƽ˯ǃå Ɨ Ǆ˸Ƶ ˥ǆ Ɨ˱ƙƓ˹ǃå ƠˠƪǙåƓ˹è ˹ǃå ˥ǆ ˥˻ˮƙ ÜƓǌǄ˻Ǆ˲ƙā ÜƝƑƓ˯
 Ɨ ǈƓɜǆã þå˗˳˯ƪå Ü˕ƿ˦ǃå ˛ƽǈ ǑƼ ˥ḧǃ .ƠˠƪǙå Ɨǈ˦˵Ƥ ǑƼ ˙˻ƺ˯ǃå ˛˴˲˯ǃ Ɨǀɂ̇ ˠǃå ǉ˘ǋ

 ˙˻ƺ˯ǃ Ɨǀɂ̇ ˠǃå ǉ˘ǌǃ ˙˻ˮḧǃå ˛˴˲˯ǃå ƝƑƓ˯˹ǃå ˕˲ưāáǑ˯ǃåā Üçí˗˲˸ǃå úå˦˲ǃå ƓȻåāð  ô̇ ƽƙ
 ðƓ˯˸ƙ Ɠ˸ǃ ç˗Ƶå˦ǃå èƓ ˹ǀ˯ǃå ˥ǆ ç̇ ˮ˯˳˸ǃå Ɨǀɂ̇ ˠǃå ˙ˮ˯ƶƙ Üˣǃî ˤƹ̇ Ɂā .Ɠǌǆå˗˳˯ƪå ǏǄƵ åí˦˻ƿ
 ˥˻˴˲ƙā Ɠǌƙ̇ ǒƓƶ˸ǃ Ɇ˸ƶǃå ˥ǆ ˗ɂ̊ ˸ǃ ƗƞƓ˲ǃå ǑƺǄǒ Ǚ å˘ǋā .Ɨ˱ǃƓƶ˸ǃå ƗƽǄḧƙ ôƓƽ˳ǈå ˥ǆ ǊȺ

.ƓǌƑåíá 
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 ǑƼ ˔ˮ˴ƙ ˗ƿ ˦ ˲Ǆǆ ˙˻ƺƙɋ óå˦Ƥ ˞ƶȺ ǑƼ ˙ƛá Ɠ˸ǆ ÜƗ Ǆǆ̇ ǃå ƗɁ̇ ˯ǃå ë˦ ư˦ƕ  Ɨ Ǆ˸Ƶ ǑƼ
èƓ ǈ ˦˸ǈ ˦˸˹ǃå èǙ˗ƶǆ Ɇ˷Ƽá ˕ǈƓḪ ˖˻˲Ⱥ Ü˛˳ǃå  ïƓǀǆ ̠˻˸˴ƙ ÿā̠ƕ ƗǄǆ̇ǃå ƗɁ̇˯ǃå ǑƼ Ɨǈ

 ç˦ǌǀǃƓȺ ç̠˸˴˸ǃå ƗɁ̇˯ǃå ̞ǈƓḪā ÜɎ̇ƤǙå æ̇ ǃ˯å ÷å˦ǈá ƴǆɄƶưǙå ƗƞðƓˠǃå ơ ˥ǆ å˦˸ǈ ˖˻
ƗɁ̇ ˯ǃå ˕ǈƓḪā ÜûåïāǙå í˗Ƶ  ý˦  ˟̟ ơ˻ ˥ǆ å˦˸ǈ ɄƶưǙå ç˦ǌǀǃå ƓȻƓǀȺ û˦˲˴ Ⱥ˸ ç̠˸˴˸ǃå

Ɍơ˦ǃ ˗ƿā .éǚ˰ǃå æ̇ ˯ǃå ƴ ǆƓ˱˸ǃ èƓ ˹ǃåÿá ˦˸ǈ èƓ ǈ ˛˳ǃå ǑƼ ƗɁ̇ ˯ǃå  û˦˲˴ Ⱥ˸ ƓȻƓǀȺ 
ç˦ǌǀǃå  û˦˲˴ǆā ç˦ ǌǀǃå ƗƞðƓˠǃå ÿƓǂ ǑƼ ƗȻå˗ˮǃå ÜĄƓƽ́ư ʕƙ Ʉƿ˦ƙ ˥Ƶ ˦˸˹ǃå 
ÜèƓǆā Ɠ˸˹˻ƕíåíðå ˦˸ǈ èƓ ǈ ˛˳ǃå ÷āï˚˸ǃå ǑƼ ƗɁ̇ ˯ǃå Ɨ Ǆǆ̇ ǃå  ÿā̠ƕ èƓƼƓưã ɣȺƗǀɂ̇ 
ÜƗˡ˦˲Ǆǆ ˣǃ˘Ɂā ˕ǄƮ˦ƙ Ɨƪåï˗ǃå Ǐǃã ÿá ˗˻˸˴˯ǃå  û˦˲˴ Ⱥ˸ ç˦ǌǀǃå Ǌǃ ˮǄƪ ˙˻ƛƋƙ Ơưåā Ǒ

 ˥ǆā ÜƗ Ǆǆ̇ ǃå ƗɁ̇ ˯ǃå óå˦Ƥ ˞ƶȺ ǏǄƵƛèƓ ǈ ˦˸ǈ ˤ .˛˳ǃå  
 çƑ˶ǂḥǁäƕ ƟƑ˭ƻ˶ǁä:  ̇ƮƓ˹ƶǃå Ų̈ ǃ˳å èƓǈ Ü̠˻˸˴ǃ˯å ÜƗǄǆ̇ǃå ƗɁ̇˯ǃå Üç˦ǌǀǃå û˦˲˴ǆ
.Ɨ Ƒå˘ƺǃå 

Abstract  

Soil fertilization is one of the most important means 

to compensate soils from the loss of necessary nutrients for plant 

growth, and improving soil properties, which leads to increase crop 

production. In this study Lettuce has been chosen because it is one 

of the most productive and consumed leafy vegetables in different 

parts of Libya due to its high nutritional value, while the sandy soil 

was chosen due to its light texture, good ventilation and moderate 

alkalinity. The aim of this study was to determine the effect of 

adding coffee powder as fertiliser on soil properties and growth rate 

of lettuce plants. The soil was grouped into three groups, the first 

group was without fertilisation, the second was fertilised with coffee 

residue powder and the third was fertilised with fresh coffee powder. 

Lettuce was planted in 8 replicated pots for each group. The 

germination period lasted about 10 weeks, and pots were placed in 

the conditions of the external environment. Different studies were 

applied for the used soil including morphofield aspects of 

morphological description (the type of horizon and hue), the 

physical analysis (Texture, Structure and bulk density) and the 

concentration of calcium CaCO3. Moreover, soils were chemically 
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analysed for (PH, EC, N, P and K). Growth parameters such 

as (Plant height, number of leaves, fresh and dry weight) of 

lettuce were measured. The results showed that the addition of 

coffee powder as fertiliser caused noticeable changes in soil 

characters, which clearly affected the growth stages of lettuce plant. 

The best growth rates were obtained with unfertilised sandy soil 

compared with the other types of soil. The soil fertilized with fresh 

coffee resulted in decreased number of the leaves, while coffee 

residue powder resulted in significant decrease in plant height, 

which subsequently, stopped growing and died. Comparatively, 

growth of plants seeded soil without additives increased in a 

noticeable way. Therefore, this study suggests that fertilising with 

coffee powder may have a negative effect on some of soil properties 

and consequently the growth rate of the lettuce plant. 

 Keywords:  sandy soil, fertilisation, coffee residue, lettuce, nutrient 

elements.  

ƕǄ˕ƾ˶ǁä   
 Ɇǆå˦ƶǃå ˤǋá ˥˻ƕ ˥ǆ ƗɁ̇ ˯ǃå Ɨ ʸ˦ǈ ˙ˮ˯ƶƙ ̇ ƛ˓˸ǃå Ɨ ˭˻ˮǃåç ƼǏ  çƓ ơ ÜèƓƙƓ ˹ǃåơ˖˻  ˙ˮ˯ƶƙ

èƓȻ˘ƺ˸Ǆǃ ǑƪƓƪǙå ï˗˶˸ǃå Ɨǆðǚǃå ]Ɠǋ˦˸˹ǃ1[.  ï˦˳˶ǃå ˕˯ƽƙ ˥Ƶ Ɨ˱ƙƓ˹ǃå çíƓ˸ǃƓƼ
 ̠˹Ƶā ÜƗɂ˦˷ ƶǃå ƓȻƓǀǃå ˞ ƶȺ í˦ƞā ƴǆ ÜĄƓɜǈƓɜǆƓǌư̇ ƶƙ  èå̇ ˻ƺ˯ǃå ˞ƶ ǃƗ ƑƓ ˸ ḧǃå 

)Alterations Chemical( ÜƗ˹˻ƶǆ Ɨ ˹ǆð ç̇ ˯Ƽ ýǚƤ ) ƗɁ̇˯ǃå çíƓǆ Ɠ˹ǃ ÿ˦Ċḧƙsoil 
material( ]2 Ü[˥ḧǃ Ɇˢƙ Ɨƞïí Ɠǌ˯˸Ƒǚǆ Ɨˠ ƙ̇ ǆ Ɨ ƪƓ˹ǆ Ɨ ƙƓ ǈ çƓ ˲ǃ ˯ˮ˴˯ǂå Ɠ˸Ⱥ ƗɁ̇ ˯ǃå Ǌ

Ɨ ƑƓ ˸ Ḫā Ɨ ƑƓɂ̊ ˻Ƽ óå˦Ƥ ˥ǆ .Ɨ Ɂ˦˶Ƥā æ̇ ˯ǃå ˥ǒƓ ˯ƙ å˘ǃ  ĄƓƑƓɂ̊˻Ƽ ˥ǆ  þå˦ǀǃå Ɨƞïí ˖˻ơ
)Texture( ßƓ˹ˮǃå Ɨƶ ˮ˟āStructure) ) ƗƼƓ˰ḧǃåā (DensityÜ(  ˝ƑƓ˶˳ǃåāƗ ƑƓ ˸ ḧǃå 

ëǚǆǕå ǆ˥ Ɏ˦˯˲˸ǃƓǂ ÜƗ Ǆḧǃå ā ÜƗ ˷ǆƓ˲ǃå Ɨƞïí ā èƓȻ˘ƺ˸ǃå  ƗƽǄ˯˳˸ǃå
ƗƮƓƤ  Ɏ̇ḧˮǃå ˔˴ǈá ïƓ ˯Ƥå ƗǃāƓ˲ǆ ÿã .Ɠǌ˹ǆ Üæ̇ ˯ǃå  ˥˻˴˲ƙ ǏǄƵ Ɇ˸ƶǃå ƗǃāƓ˲ǆā
ƓǌƮå˦Ƥ Ɨ Ɂ˦˶˳ǃå Ɇ˷ƼƋȺ Üû̇ ǃɣå  ÿ˦ɜȻ ÿá ̝ Ȼ˱ Ɨ ƪƓ˹˸ǃå ɆƑƓƪ˦ǃƓȺ Ⱥ ý˦Ʈ˦Ǆǃ èǙ˗ƶ˸

ǑƙƓ ˹ǃå ˦˸˹ǃå Ǒǃ˦˶˲˸ǃåā å þå̠˳ ƪ˯ǖǃ ƗˮǄ˴ǃå ïƓƛǖǃ Ąå̇sǈ .èƓɂ˦˴˯ ǃ˸å Ɇ˷ Ƽá Ǐǃãǃ ɉ̇ ƽ˸
 ç˗˸ƪǖǃƗɂāƓ˸ ḧǃå ǏǄƵ ƗɁ̇ ˯ǃå èƓ ˹ǃåā ˥ǆā ǏǄƵ ˤƙ Ɨ˭˻ˮǃåā ÿƓ˴ǈǗå ]3 Ɇǌ˱Ǆǃ Ɨ˱ ˯ǈ Ü[

ýƓ˸ƶ˯ƪǙå Ɨ ǃƉȺ  Ɇ˰ǆǕå Ɠ Ǆ˟ā Üƴɂ̇ ˴ǃå ƠɁ̇ Ǆǃ ǃå íƓ˸˴ǃå þå˗˳˯ƪå ǏǄƵ ˚˻Ḫ̇ ˯ǃå Ơ Ʈá Ǒƶ ˮˠ
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Ǚ ̇ǆá (ɏ˦˷ƶǃå) óƓ˹ǆ  èƓƙƓ ˹ǃå èƓƞƓ ˯ơå ˙˻Ƽ˦ƙ ÿƓ˸ưā ƗɁ̇ ˯ǃå óå˦Ƥ ˥˴˲˯ǃ Ǌ˹ǆ
å ˙ƮƓ˹ƶǃå ˥ǆƗɂïā˙˷ǃ ç˗˸ƪǖǃ ǑˮǄ˴ǃå ˙ƛǕå ˥ǆ Ɇ˻Ǆǀ˯ǃåā .ƗɂāƓ˸ ḧǃå  ̊ ǃ å̇ ˢǈɂ èƓƽǄ˳˸ǃå çíƓ

 Ɨ ǈƓɜǆã ý˦ơ èƓƪåï˗ǃå ˥ǆ ˗ǒ˗ƶǃå ï˦ǌˡ Ǐǃå Ɏíá ç˦ǌǀǄǃ Ǒ˸ǃƓƶǃå üǚǌ˯ƪǙå ˥Ƶ Ɨ˱ƙƓ˹ǃå
 ˥ǆ ʕƹ̇ǃƓȺ ÜɖƑå̠˲ǃåā ýðƓ˹˸ǃå ǑƼ ƗƽǄ˯˳ ǃ˸å èƓƙƓ˹Ǆǃ ɏ˦˷Ƶ íƓ˸˴Ḫ èƓƽǄ˳˸ǃå ǉ̆ǋ þå̠˳ ƪ˯å

 þ˗ƵƗǃíá í˦ƞā Ɨ ˸ǄƵ ˥Ƶ  èƓƙƓ ˹ǃå ǏǄƵ Ɠǌ˯ǆǚƪā Ɠǌ˯˻ǃƓƶƼ[10] . ˤƙ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼ
ç˦ǌǀǃå û˦˲˴ǆ ǑƼ ƗǄ˰˯˸ ǃ˸å Ɨɂ˦˷ ƶǃå èƓ˶ ˳˸ǃå ÷å˦ǈá ˥ǆ ÷˦ǈ ïƓ˯Ƥå )coffee 

powder (ç˦ ǌǀǃå ƓȻƓǀɁāÜ  èƓȻ˘ƺ˸ǃƓȺ Ɠǋ̇ ǀƽȺ ƗƼ˦Ʈ˦˸ǃå Ɨ Ǆǆ̇ ǃå ƗɁ̇ ˯ǃå ÷˦ ǈ ïƓ ˯Ƥå ˤƙ Ɠ˸˹˻ƕ
ÜƗɂ˦˷ ƶǃå çíƓ˸ǃåā Ɏ̇ḧˮǃå ú˗ǌƕ  ˙˻ƛƋƙ Ɏ˗ǆ ƗƼ̇ ƶǆǏǄƵ íƓ˸˴ǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ Ʈå˦ƤƓǌ 

Ɨ ƑƓ ˸ ḧǃå ˗ǒ˗˲ƙā ÜƗ Ɂ˦˶˳ǃåā ) ˛˳ǃå èƓ ǈ ˦˸ǈ ǏǄƵ ˣǃî ɆḪ ˙˻ƛƋƙLactuca sativa( 
 ú˦ƿ˦ǃåā èǙ˗ƶǆ ǑƼ ɆƮƓ˲ǃå ˙˻ƺ˯ǃå ǏǄƵ ˦˸˹ǃå èƓ˹Ǆǃ ɏ̇˷˳ ǃå ƗɁ̇ ˯ǃƓȺ  Ɨ˱ǃƓƶǆ ˙˻ƺǃå

æ̇ ˯ǃƓɁā ÜǑƶ ˮˠǃå ˗˻˸˴˯ǃƓȺ  û˦˲˴ǆ íƓ˸˴Ⱥ Ɨ˱ǃƓƶ˸ǃå ç˦ǌǀǃå .Ɇ˸ƶ˯˴˸ǃåā þƓ˳ǃå   
çäˤ˞ƢĀ ìäˤ˶ǁä Ʉ˶ƴǁä   

ÿƓɂ̇ƺȺ ý˦˯˵ǃåā ïā̆ˮǃå ƴˮǃ ɏïƓ˱ƙ Ɇ˲ǆ ˥ǆ ̨ ǃ˳å ïā̆ƕ ǏǄƵ ý˦˶ ǃ˲å ʕƙ- ßƓǆ ˙ˠǀǆĲ 
í˗Ƶ) Ɨ ɜ ˯ƪǚƕ ˝Ʈá24( Ĳ ƗɁ̇ ƙĲ  ƗƞðƓ˟ ç˦ǌƿ û˦˲˴ǆĲ  ç˦ǌǀǃå û˦˲˴ǆ ƓȻƓǀȺĲ 

 èƓ ˹ǃå ý˦˟ ñƓ ʿǃ ç̇ ˠ˴ǆĲ  ƗǈƓĊ˷ơ-  êï˗ǆ ïƓ ˳ǆĲ  ïƓ ˯Ƥå ˔˻ƕƓǈáĲ 
å̇ ˻ǆƓǂĲ ðƓǌƞ (Spectrophotometer).  
˕ǐ˕˰Ɨ ƕȿ̠ ˭ǁä ˛ƏƑ˴Ƣ  ƕ Ɯˤǁˤƺîˤ˶ǁä òäˤ˱ǁä) : (ƕ ƏƑɀ˘˹ƻǁäĀ  

ïƓ ˯Ƥå ˤƙ ) Ɨ Ǆǆ̇ ǃå ƗɁ̇ ˯ǃå ÷˦ ǈPsaments(  ˣǃîā ÜǑǃ˦˶˲˸ǃå ïƓ ˯ƤǙå Ɨ Ǆ˸Ƶ ßå̇ ƞǗ 
Ɨ ƞ˦ǃā˗˻ƕ óå˦Ƥ ˥ǆ ǊȺ ˚˻˸˯ƙ Ɠ˸ǃPedology   èƓǈ ˦˸ǈā ƗƵåï̊ǃ ƗƪƓ˹ǆ ÿ˦ḧƙ ÿá ˥ɜ˸Ȼ

ƗǆƓ˷ǀǃå Ɨǀˠ˹ǆ ˥ǆ ƗɁ̇ ˯ǃå ǉ˘ǋ ïƓ˷ơå ˤƙ .˛˳ǃå ) ˥˻ƕ Ɠǆ ɖ˸Ƶ ǏǄƵ ÿƓɂ̇ ƺȺ25-
30 ˤƪ( Ü .ÿ˦Ǆǃå Ɨƞïíā ɖƼǙå ÷˦ǈ ̠ǒ̠˲ƙ ʕƙāþå˦ƿ ˗ǒ˗˲ƙ ˤƙ ˣǃî Ǐǃå ƗƼƓưǗƓȺ ǃåƗɁ̇ ˯ 
)Texture (Soil Ɨǀɂ̇ ˟ þå˗˳˯ƪƓȺ ˙˯˻ǆāï˗˻ǌǃå(Hydrometer method) ɉƓǀƪå ā Ü

ƗɁ̇ ˯ǃå þå˦ƿ ˖Ǆ˰ǆ ǏǄƵ çßå̇ ǀǃå Soil texture triangle)) ƗɁ̇ ˯ǃå ßƓ˹ƕ ˗ǒ˗˲ƙ ˤƙ Ɠ˸Ḫ Ü(Soil 
Structure( .ˣǃ˘ǂ  èƓǈ˦Ɂ̇ǂ) Ǆ̨ḧǃå ǆ˥ ƗɁ̇˯ǃå Ɏ˦˯˲ǆ ǒ̠̇ǀƙ ƙʕ
þ˦˻˴ǃƓḧǃå3CaCO(  Ʉ˵ḧǃå Ɨǀɂ̇ ˠȺÜǑǄǀ˲ǃå ˞˸ơ þå˗˳˯ƪƓȺ ˣɂï˦ǄḪāï˗˻ǌǃå ƽ˳˸ǃå Ʉ
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)HCl) Ɨ ˴˹ƕ (1:9( ] ƴƞ̇ ˸Ǆǃ Ɠƶ ƙ4[ .  ˤƙ Ɠ˸ǂ Ɨɂ̇ ǋƓˢǃå ƗƼƓ˰ḧǃå æƓ˴ơ
ƗɁ̇ ˯Ǆǃ )DensitySoil Bulk( þå˗˳˯ƪƓȺ Ɨǀɂ̇ ˟ Ɨǈå˦ˠƪǕå .ˤ˱˲ǃå Ɨǆ˦Ǆƶǆ  
 ƕȿ̠ ˭ǁä çƑ˷˹Ƴ Ʉ˹ǂ˰Ɨ ƕ ƏƑ ˶ ḥǁä òäˤ˱ǁä) ƕ ȿˤ˴˱ǁäĀ:(  

ƗǆƓǌǃå Ɨɂ̇ ˮ˳˸ǃå èǚ˻Ǆ˲˯ǃå ˥ǆ ƗƵ˦˸˱ǆ ˕ɂ̇ ƞá ǃ ˙ˮ˯˳ǆ ǑƼ) éǚ˰ǃå ƗɁ̇ ˯ǃå èƓ˹˻ƶ
ðƓǌƞ ˙ǌ˹ǃå ÷ā˙˵ǆ ÜǑƵƓ˹˶ǃå  ǏǄƵ ĄåíƓ˹˯ƪåï˗˶˸ǃå ]12[  èǚ˻Ǆ˲˯ǃå ǉ˘ǋ ˕Ǆ˸˯Ƭåā Ü

 ˥ǆ ɆḪ ˗ǒ˗˲ƙpH ) ðƓǌƞ Ɨˠƪå˦ƕpH meter) Ɨ Ƒå˘ǃå Ɨ Ǆḧǃå ëǚǆǕåā Ü(Total 
Soluble Salts(  Ɠǋ̇ ǒ˗ǀƙ ˤƙ  Ɨ Ɂ̇ ǌḧǃå Ɨ ǄƮ˦˸ǃå Ɨƞïí æƓ˴˲ȺEC  ðƓǌƞ þå˗˳˯ƪƓȺ

).(EC- meter  ˙ǒ˗ǀƙ ˤƙ Ɠ˸Ḫ Ɏ̇ḧˮǃå ƗȻ̆ƺ˸ǃå ̇ƮƓ˹ƶǃå )NÜ PÜ K( èƓ ˹Ǆǃ ç̇ ˴ ˯˸ǃå 
 ̇ ˠȺ ̟ ơ˻ ÜƗƽǄ˯˳ǆ ûǃå èƓ˹˻Ƶ Ɏ˦˯˲ǆ ñƓʾ ʕƙ ˙˴ ˯˸ǃå ˥˻ƞā˙˯˻˹ǃå ˥ǆ ƗɁ̇ ˯)N(  þå˗˳˯ƪƓȺ
ðƓǌƞ Kjeldahl)Ǒ˯˻Ǆ˸Ƶ ýǚƤ ˥ǆ ( ) ˤ˷ǌǃådigestion( ˙˻ˠǀ˯ǃåā distillation) .(
ˤƙ Ɠ˸˹˻ƕ ï˦ƽƪ˦ƽǃå ˙ǒ˗ǀƙ  ˙˴ ˯˸ǃå)P () þ˦˻ƪƓƙ˦ˮǃåāK ˃ ˠǃå ñƓ ʾ ðƓǌƞ Ɨˠƪå˦ƕ (
ǑƑ˦˷ǃåSpectrophotometer)Ɠǆ āá ( ú̇ ƶȻphotometer -.Flame 

 úʕ˰˲Ǆ ƑȹƑƾȿĀ æʕǊƾǁä úʕ˰˲Ǆ ̠ ˹˵ Ɨ˰æʕ Ǌƾǁä:  û˦˲˴ǆ ǏǄƵ ý˦˶˲ ǃå ʕƙ
ç˦ǌǀǃå ƗƞðƓˠǃå ƓȻƓǀɁā Ǐǌǀǆ ˥ǆ ç˦ǌǀǃå û˦˲˴ǆ ÜƗ Ǆḧǃå ˤƙā ˕˻˯ƽƙ ç˦ ǌǀǃå ƓȻƓǀȺ  ˗˻ǃƓȺ
Ɇɜ˵Ⱥ Ü˗˻ƞ ˤƛ ˕ƶưā  ƗƶƬá ˕˲ƙ Ɨƽ ˢǈ òƓ˸ƿ Ɨƶˠƿ ǏǄƵ
˛˸˵ǃå Ü˃ ʽ˱˯Ǆǃ ˕ǀɁā ç˗˸ǃ þƓȻá Ɨ˴˸Ƥ  ˕˲ Ʈá Ǐ˯ơ.ƓǆƓ˸ƙ ƗƼƓƞ  

ƕȿ̠ ˭ǁä çƑ˷˹Ƴ ˗˹˵˰Ɨ ƕƳäî˘ǂǁ: Ɨƛǚƛ Ǐǃã ƗɁ̇ ˱˯ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå ƗɁ̇ ˯ǃå ˤ ˴ǀƙ ˤƙ  :þƓ˴ƿá
ˤ˴ǀǃå ˥ǆ ÷˦ ǈ ɏá Ɠǌ˻ǃã úƓ˷ǆ ˙˻ƹ ƗɁ̇ ƙ :ýāǙå .ç˗˸ƪǕå  úƓ˷ǆ ƗɁ̇ ƙ :ǑǈƓ˰ǃå ˤ˴ǀǃå

) ïå̠ǀ˸Ⱥ ƗƞðƓɣǃå ç˦ǌǀǃå û˦˲˴ǆ Ɠǌ˻ǃã1  / ˤ˱ǂ10 úƓ˷ǆ ƗɁ̇ ƙ :˖ǃƓ˰ǃå ˤ˴ǀǃå .ƗɁ̇ ƙ ˤ˱Ḫ (
ǌ˻ǃã) ïå̠ǀ˸Ⱥ ç˦ǌǀǃå ƓȻƓǀȺ û˦˲˴ǆ Ɠ1) / þå̇ ƞ ˦Ǆ˻Ḫ (10.ƗɁ̇ ƙ ˤ˱Ḫ (  Ɨ ˸ḧǃå ǉ˘ǋ ˗ǒ˗˲ƙ ˤƙ

]ƗǀȺƓ˴ǃå èƓƪåï̠Ǆǃ ĄƓǀ˟11[. ) Ǒǃå˦ơ ̆ƤĈá1 ˤ˴ƿ ɆḪ ƗɁ̇ ƙ ˥ǆ ˤ˱Ḫ (åïƓ ˯ƤǙå ßå̇ ƞǗè 
Ɨ Ɂ˦˶˳ǃåā Ɨ ƑƓ ˸ ḧǃå ÜƗ ƑƓɂ̊ ˻ƽǃå  ǉǚƵá çï˦Ḫ˘˸ǃå ƴưā ˤƙā250  ˝ Ʈá Ɇḧǃ þå̇ ƞ ƴɂð˦ƙ

) ƴƿå˦ƕ ˝ Ʈá8 ˥ǆ ÷˦ ǈ Ɇḧǃ èåïå̇ ḧƙ (÷å˦ǈá Ɂ̇ ˯ǃåƗ Ɨƛǚ˰ǃåƪå˦ƕ Ɠǌ˻Ƽ ïā˘ˮǃå ˕ƶưā . Ɨˠ
 íā˗ơ Ǒƹ ƗɁ̇ ˯ǃå ˥ǆ Ɨǀ ˠȺ Ɠǌ˯˻ˠƺƙ ˤƙ ˥ǆā ÜɊǀǄǆ2 ƗɂāƓ˴˯ǆ èƓ˸ɜȺ ɏïā̠ǃå ɏ̇ǃå ƴǆ Üʕƪ

) Ǒǃå˦ơ èƓ ǈǙå ç̇ ˯Ƽ è̇ ˸˯ƪå .˝ƑƓƮǕå Ɇḧǃ ßƓ˸ǃå ˥ǆ10 ÜƗ ƞïƓ˳ǃå Ɨ˭˻ˮǃå ǑƼ ƴ ƕƓƪá (
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 Ɨ ʾå̇ ǆ ƴǆƶȺƓ˯ǆāƗ Ɨƶ ˮ˟ .èƓˢơǚ˸ǃå Ɇ˻˱˴ƙā ÜƗ ƞ˦ǃ˦Ƽï˦˸ǃå èå̇ ˻ƺ˯ǃå   ï˗ǃå ˕ɂ̇ ƞá Ɨƪå
 þƓƵ Ɇɂ̇ ƕå Ǐǃå ˙ǒå̇ ˮƼ ˥ǆ ç̇ ˯ƽǃå ǑƼ2019ÿƓɂ̇ ƺȺ þ˦Ǆƶǃå Ɨ ǄḪ Ǐ˹ˮǆ ɆƤåí þ. 

ƕɀ˗˵˱ǁä çƑƻ˴ǁä ðƑ ʼ ˙˱ǁä çƑ ˷ǁ : ˥˻ˮƙ Ü˦˸˹ǃå Ɇơå̇ ǆā èƓ ǈǗå èƓ Ǆ˸ƶǃ ýǚƤ ˥ǆ
èåïíƓ ǃå ÿá Ⱥ ûåïāǕåā ˤƵå̇ ˮǃå ˥ɂ˦ḧƙā êā˙˳ǃå ǑƼ èá˗ƕ Ɠ˹ǋ ˥ǆ ÜƗƵåï˚ǃå ˥ǆ ÷˦ ˮƪå ˗ƶ
 ˘Ƥá ƗǄơ̇ ǆèƓƪƓ ʿǃå ƗɁ˦Ǆˠ˸ǃå  ý˦  ˟ÜûåïāǕå í̠Ƶ :˥ǆ ɆḪ ñƓʾ ǑƼ ƗǄ˰˯˸ ǃ˸åā ÜĄƓy˦ˮƪá

.úƓ˱ǃåā ɏ̇ ǃɣå ÿð˦ǃå ÜèƓ˹ǃå  
2 Ʉ˹ǂ˰˭ǁä .ˢƗ :ǏƏƑ˴ƟǗä Ɨƪåï˗ǃå ǉ˘ǋ ƝƑƓ˯ǈ Ɇ˻Ǆ˲ƙ þå˗˳˯ƪƓȺ ƑƓ˶ơǗå ƝǆƓǈ̇ ˮǃå Ǒ
Ć)SPSSÜ( ˣǃîā ïƓ ˯ƤƓȺ)T.test (ßå̇ ƞǗ  ÜèƓǈƓ ˮǃå Ɋƪ˦˯ǆ ˥˻ƕ èƓǈïƓǀ˸ǃå

˖˻ơ ˕Ǆ˸˯Ƭå Ɨ ǈƓ˸ƛ í˗Ƶ ǏǄƵ éǚ˰ǃå æ̇ ˯ǃå ƴ ǆƓ˱ǆ ˥ǆ ƗƵ˦˸˱ǆ Ɇǂ èåïå̇ ḧƙ Ɇḧǃ 
) ƗƵ˦˸˱ǆn=8 ā ( ) Ɨ ǃƓ˸˯ơǙå Ɨ˸ ʿǃå0.05P<.( 

3ƛƏƑ˭˷ǁä .   
ƕ Ɯˤǁˤƺîˤ˶ǁä òäˤ˱ǁä ƕ ƏƑɀ˘˹ƻǁäĀ ƕȿ̠ ˭ǂǁ   

ƕ ǆˤǂǁä ƕƜî˕ǁäĀ ɔƺǗä öʕ ǆ : ɖƼǙå ÷˦ ǈ ƝƑƓ˯ǈ ˕˲ưāá
Ǒ˶ ˳˵˯ǃå Ǒ˲ˠ˴ǃå Ǌǈá ɖƼá ƠƙƓƼ ) ɏ̇ḪāǕå ɖƼǕƓȺ ú̇ƶȻ ÿ˦ǄǃåOchric Epipedon( Ü

 ûƓƼǓå ˥ǆ ÷˦ ǈ ˦ǋ āƗ ǈ˗ƶ˸ǃå )Horizons MineralÜ(  ǊȺ Ɨɂ˦˷ƶǃå çíƓ˸ǃå ôƓƽ˳ǈǙ
Ǌǈ˦ǃ ǑƼ ˙ǌˢƙ Ǒ˯ǃåā ÜƠƙƓƽǃå  ÿå˦ǃǖǃ Ɇ˴ Ĉ˹ǆ Ɇ˻ǃí Ɨɣƪå˦ƕ ƗƪƓǀ˸ǃå Ɨ˹˻ƶǃå è̇ǌlá ̟ ơ˻

)Standard Munsull Soil Color ChartsƗɁ̇˯ǃå ÿ˦ǃ ÿá ( )Soil Colour (
êï˗˹ǒ çßå̇ ǀǃå ˕˲ƙ 8/ 5 5YR ǑǃƓƵ ˙ƽ˶ǆ ˙˸ơá) Ɨ ǈ˦Ǆǃå çāƓǀ˹ǃå Chroma .(  

ƕȿ̠ ˭ǁä ýäˤƽ Soil Texture: ǑǄǆ̇ ǃå þå˦ƿ èåî ƗɁ̇ ƙ ÿå ƝƑƓ˯˹ǃå è̇ ǌˡá  Ɨ ˴ǈ ÷ƓƽƙïǙ
Ǐǃã Ɇǆ̇ ǃå èǙ˦ ˶ƽǆ  ˦˲ǈ)95%Ü( ) ˥ɂ̇ ƺǃå Ɨ ˴ǈ èßƓƞ Ɠ˸˹˻ƕSilt( )˦˲ǈ04.28% (

˥˻ˠǃå Ɨ ˴ǈā )˦˲ǈ 00.72%Ü( ) ýā˗ƞ1. (  

) üĀ˕Ɯ1. ƕǄƑ˵ƾǁä ƕƾ˞˷˶ȸ ƕȿ̠ ˭ǁä ƕ˷˹Ƴ çǗʕ ˴ƻ˶ǁ Ǐ˯ ˲˷ǁä ˒˹Ḩ˗˭ǁä (  

ƕǄƑ˵ƾǁä ƕƾ˞˷Ǆ ƕȿ˗Ɨ ƕ˷˹Ƴ  
(%) ýƑƴǁä ƛ ˲˷ǁä  

ýäˤƾǁä  
ɄǄî  ˓ǂƨ\ ˣɀ˗Ʒ  ˣ˹˝  
95.00  04.28  00.72  ǏǂǄî  
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) üĀ˕Ɯ2ƕ˷˹ƴȸ üƑǄ̠ ǁä ƕ˫ƺ çǗʕ ˴ƻ˶ǁ Ǐ˶˯˰ǁä ˒˹Ɨ˗˭ǁä ( . ƕǄƑ˵ƾǁä ƕƾ˞˷Ǆ ƕȿ̠ ˭ǁä  

ɄǄ˗ǂǁ ƕ ˶˯˰ǁä çƑ˫ƻǁä  ăä̞Ɯ x Ƣ˳ ɄǄî ˣ˳Ƣ ɄǄî Ɉƨˤ˭Ǆ ɄǄî ˢƳƑǆ ɄǄî  ăä̞Ɯ sƳƑǆ ɄǄî 

(%) ƕ ˲˷ǁä 00.03 00.08 00.49 40.29 54.11 

 ) í˗ƶȺ Ɇǆ̇ ǃå èǙ˦ ˶ƽǆ Ɇ˳˹ƕ þƓ ʿǃå ˗ƶɁā16 ĄƓǈƓƕ ƓǌǄ˻˸˰ƙā ÜýƓɁ̇ƹ (ǏǄƵ Ɨƿïā ˲˹˸ǃåǏ˹ 
 Ʉ˶ǈ ǑǈƓ ˮǃå˥˻ˮƙ ÜǑ˸˯ɂïƓƹ˦ǃ  Ɇ˰˸ƙ Ąå̠ƞ Ɨ˸ƵƓ˹ǃåā Ɨ˸ƵƓ˹ǃå ýƓǆ̇ǃå ÿá95%) ýā˗ƞ Ü2 (

) ˤƿï ǑǃƓ˯ǃå Ɇɜ˵ǃåā1.(  

 
) ɆɜƬ1Ơư˦ǒ :(  Ɨǀˠ˹ǆ ƗɁ̇ ƙ Ɨ˹˻Ƶ) ýƓǆ̇ Ǆǃ Ɨ ˮ˻ˮ˲ǃå èƓ ˹˲˹˸ǃå(ƗǆƓ˷ǀǃå. 

 
˙ǂḥǁä ƕ ˲ǆ )3(CaCO: ɆƮƓ˲ǃå ɆƵƓƽ˯ǃå çßå̇ ƿ ˕ǈƓǂ   ˗ƵƓ˶ƙ ˔ˮ˴Ⱥ )2CO ƝƙƓ˹ǃå (
 ƗƼƓưã ˥ƵHCL  Ɨˠƪ˦˯ǆ Ɨ ˸Ḫ ǏǄƵ ƗɁ̇ ˯ǃå ßå˦˯ơå ǏǄƵ ý˗ǒ Ɠ˸ǆ (++) Ǒǋ ƗɁ̇ ˯ǃå Ɨ˹˻ƶǃ

˥ǆ )3CaCO.(  
 ƕɀ˗ǉƑˠǁä ƕƺƑˮḥǁäƕȿ̠ ˭ǂǁ: ÿá ǏǄƵ ̇ǒ̠ǀ˯ǃå ƗǄ˸Ƶ ̞Ċǃí  ƗɁ̇ ˯Ǆǃ Ɨɂ̇ ǋƓˢǃå ƗƼƓ˰ḧǃåḪ˕ǈƓ )1.3 (

ˤƪ/þå̇ ƞ3.  
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òäˤ˱ǁä ƕ ƏƑ ˶ ḥǁäĀ ƕ ȿˤ˴˱ǁäĀ ƕȿ̠ ˭ǂǁ  
ɄƳƑƻ˭ǁä ƕƜîì pH : ˙ǒ˗ǀƙ ƝƑƓ˯ǈ èßƓƞPH  ƗɁ̇ ˯ǃå  ˥˻ˮ˸ǃå ˦˲˹ǃå ǏǄƵǑƼ ) Ɇɜ˵ǃå2 (
:ǑǃƓ˯ǃå ɖƼā ) ç˦ ǌǀǃå ƗƼƓưã ˥ǆ Ɨ ǃƓ˳ǃå ƗɁ̇ ˯ǃå7.9  ƓȻƓǀ ƕ Ɨ˟˦Ǆ˳˸ǃå ƗɁ̇ ˯ǃå Ü(Ɨƽ ʽƤ Ɨɂ˦Ǆƿ
) ç˦ ǌǀǃå5.6 ) ƗƞðƓˠǃå ç˦ ǌǀǃƓȺ Ɨ˟˦Ǆ˳˸ǃå ƗɁ̇ ˯ǃå ā (Ɨ ˷ǆƓơ5.7 .(Ɨ ˷ǆƓơ 

 
) ɆɜƬ2( Ơư˦ǒ Ɋƪ˦˯ǆ ˤ ʾ ɆƵƓƽ˯ǃå ƗƞïípH  ƗɁ̇ ˯ǃå èƓ˹˻ƶǃ .  

 
 Ɨ ǈƓ˰ǃå Ɨ˹˻ƶǃå ˕ǌ˱ƙå Ɠ˸˹˻ƕ ÜƗɂ˦Ǆǀǃå Ǐǃã ǏǃāǕå Ɨ˹˻ƶǃå ý˦˻ǆ ƗǀȺƓ˴ǃå èåßå̇ ǀǃå ˥ǆ ˥˻ˮ˯ǒ
 ǏǄƵ ç˦ǌǀǃå û˦˲˴ǆ íƓ˸˴ǃ Ơưå˦ǃå ̇˻ƛƋ˯ǃå ïāí xǃî ̨ɜƶȻ ÜƗ˷ ǆƓ˲ǃå Ɨƞï̠ǃå Ǐǃã Ɨ˰ǃƓ˰ǃåā

 ˞ ˸˲ƙ.ƗɁ̇ ˯ǃå  
ƕ ƏƑȿ˗Ǌḥǁä ƕ ǂƽƑ˷ǁä ü˕ƴǄ )EC(: ˥ǆ ) ýā˗˱ǃƓȺ ˥˻ˮ˸ǃå ɖƼā Ơưå˦ǃå3) Ɇɜ˵ǃåā (3 ˚˻˸ƙ (

) ý˗ƶǆ Ʉƶ˷Ⱥ Ɨǀˠ˹˸ǃƓȺ Ɨ Ǆǆ̇ ǃå ƗɁ̇ ˯ǃåEC%) Ǌ˯˴ǈ Ɠǆ ˕ƺǄƕ Ǒ˯ǃå (0.14Ü(  ˣǃ˘Ḫā
 Ü̇˻ Ḫ˰ Ɠǌ˹Ƶ ̠ƶ˯ˮƙ ʕǃ Ǒ˯ǃå ç˦ǌǀǃå ƓȻƓǀȺ û˦˲˴ Ⱥ˸ Ɨ˟ Ǆ˦˸˳ǃå ƗǄǆ̇ǃå ƗɁ̇˯ǃå Ɨ˹˻ƶǃ Ɨ˴ ǃ˹ƓȺ

%) ˦˲ǈ ˕Ǆ˱ƪ ˖˻ơ0.83Ǆḧǃå ëǚǆǕå ˚˻Ḫ̇ ƙ Ʉƶư ǏǄƵ ƗǃǙí ( ǑƼ ÜƗ Ƒå˘ǃå Ɨ
 ÷ƓƽƙïǙå Ơ˷˯ǒ Ǌ˴ƽǈ ˕ƿ˦ǃåǑƼ Ǒˮ˴˹ǃå )EC ç˦ǌǀǃå û˦˲˴ Ⱥ˸ Ɨ˟ Ǆ˦˸˳ǃå ƗɁ̇˯ǃå Ɨ˹˻Ƶ (

%) Ǐǃã ɆƮā ɏ˦ƶ˹ǆ ûïƓƽɁā ƗƞðƓɣǃå3.29.( 
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) üĀ˕Ɯ3Ǐȿ̠ Ǌḥǁä Ʉ˹Ƭˤ˭ǁä ƕƜîì ˗ǐ˕ƾƗ ( EC .ƕȿ̠ ˭ǁä çƑ˷˹ƴǁ  

þƑ ˬǁä EC (mmhos/Cm) EC (ppm) ƕƜî˕ǁä 

æˤǊƾǁä ƕƺƑƮâ ˣǄ ƕ ǁƑ˱ǁä ƕȿ˗˭ǁä 0.14 89.6 ƕ ˰ǂǄ ˗˹Ʒ 

æˤǊƾǁä ƑȹƑƾ Ɠ ƕ˝ˤǂ˱˶ǁä ƕȿ˗˭ǁä 0.83 531.2 ƕ ˰ǂǄ ˗˹Ʒ 

ƕƜïƑ˞ǁä æˤǊƾǁƑȸ ƕ˝ˤǂ˱˶ǁä ƕȿ˗˭ǁä 3.29 2105.6 ƕ˞ƨˤ˭Ǆ ƕƟˤǂǄ 

.   

 
) ɆɜƬ3Ơư˦ǒ : ( ˤ ʾ Ɋƪ˦˯ǆ Ɨƞïí ǑɁ̇ ǌḧǃå Ɇ˻Ʈ˦˯ǃå EC ƗɁ̇ ˯ǃå èƓ˹˻ƶǃ . 

 
 ˒˲ǆ ƕ Əä˖Ƹǁä ˗ƬƑ˷ƴǁä Ɍ̠ḥˬǁä ) æ̠ ˲ ˭˶ǁäN ÛP  āK Ǎƺ (ƕȿ̠ ˭ǁä çƑ˷˹Ƴ : 

 æ̇ ˯ǃå èƓ˹˻ƶǃ Ɇ˻Ǆ˲˯ǃå èƓǈƓ ƕ ýǚƤ ˥ǆƗ˹˻ˮ˸ǃå ) ýā˗˱ǃå ǑƼ5) Ɇɜ˵ǃåā (4Ü( Ơ˷˯ǒ  Ǒǈ˗˯ǃå
˙˻ˮḧǃå ˥˻ƞā˙˯˻˹ǃå ˥ǆ Ɠǋå˦˯˲ǆ ǑƼ N)( Ü˙˴ ˯˸ǃå  Ɨ˟˦Ǆ˳˸ǃå Ɨ˹˻ƶǃå ˕Ǆ˱ƪ ˥˻ơ ǑƼ

 Ǒǋ èƓƼƓưã ÿā̠ƕ ƗɁ̇˯Ǆǃ ƗǄ˱˴ ǃ˸å çßå̇ǀǃå ̇ˮ ƶ˯ƙ .̇ˮǂǕå ̝˴˹ǃå ƗƞðƓɣǃå ç˦ǌǀǃå û˦˲˴ Ⱥ˸
˗ƑƓ˴ǃåç ) Ɨɂ˦˷ ƶǃå çíƓ˸ǃå ʕƙ ˥ǆā ǑƙƓ˹ǃå ßƓɣƺǃå Ʉƶư ̝ˮ˴Ⱥ ĄǚƶƼOM ([9]Ü ˣǃ˘ǂ 

) ýā˗˱ǃƓȺ ˥˻ˮ˸ǃå ɖƼā5) Ɇɜ˵ǃåā (4( ƝƑƓ˯˹ǃå ˕ǃí ǏǄƵ ôƓƽ˳ǈå  èǙ˗ƶǆ
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ï˦ƽƪ˦ƽǃå )P(  ç˦ ǌǀǃƓȺ Ɨ˟˦Ǆ˳˸ǃå ƗɁ̇ ˯ǃå Ɨ˹˻Ƶ Ɇ˻˱˴ƙ Ɨˢơǚǆ ƴǆ ÜƗɁ̇ ˯ǃå èƓ˹˻Ƶ ɆɜȺ
 Ɨ˹˻Ƶ Ɨ ˴ǈ Ɠǋ˗ƶȺ ǑƙƋƙ Ü˙ˮǂǕå ý˗ƶ˸ǃå ƗƞðƓˠǃå˴ǃå çßå̇ ǀǃå ǉ˘ǋ ˗ƶƙā ÜƓȻƓǀ ǃƓȺ ƗɁ̇ ˯ǃå Ɨ˸
˥ǆ ɆɜȺ ˣǃî ɉƓ ƙïǙ ÜƗǀˠ˹˸ǃå æ̇ ƙ ɆɜȺ ç˗ƑƓ˴ǃå pH ) ƗɁ̇ ˯ǃå ɆƮá çíƓǆāParent 

Material Soil.( èßƓƞ Ɇ˻Ǆ˲˯ǃå ƝƑƓ˯ǈ ) ýā˗˱ǃƓȺ Ɨ˹˻ˮ˸ǃå5) Ɇɜ˵ǃåā (4Ü(  ý˗˯ǃ
ǏǄƵ ) þ˦˻ƪƓƙ˦ˮǃå Ɨ ˴ǈ ôƓƽ˳ǈåKɆɜȺ (  ƗɁ̇ ˯ǃå Ɨ˹˻ƶȺ óƓƤ Ɇɜ˵Ɂā ÜèƓ˹˻ƶǃå
 ÿā̠ƕ Ǒǋā ÜèƓƼƓưã  ƗȻ˘ƺ˸ǃå ˙ƮƓ˹ƶǃå ˔˴ǈ ǊȺ ˚˻˸˯ƙ Ɠ˸ǆ èƓƪåï˗ǃå ˞ƶȺ ˙˻˵ƙ Ɠ˸ǂ
æ̇ ˯ƕ .Ɨǀˠ˹˸ǃå ɆɜȺ þ˦˻ƪƓƙ˦ˮǃå ˙˶˹Ƶ ç̇ Ƽā ɉƓ ƙïå þ˦Ǆƶ˸ǃå ˥ǆ îã ˥ǆ çíƓǆ ɆƮá  ƗɁ̇ ˯ǃå

èƓ Ǆ˸ƶǃåā ƗƤƓ˹Ĉǆ˦˻ ǃˮå )bioclimatic processes( ]5Ü[  ƗɁ̇ ˯ǃå Ɨ˹˻Ƶ ˕Ǆ˱ƪ ˥˻ơ ǑƼ
ǈ˴ ƗƞðƓɣǃå ç˦ǌǀǃå û˦˲˴ Ⱥ˸ Ɨ˟ Ǆ˦˸˳ǃåƗɁ̇ ˯ǃå Ǒ˯˹˻ƶȺ ƗǈïƓǀǆ Ɨƶƽƙ̇ ǆ Ɨ  Ɏ̇ƤǕå.  

) üĀ˕Ɯ5) ˗˲ ˭˶ǁä ˣ˹ƜĀ˗˭˹˷ǁä ˒˲ǆ Ɉƨˤ˭Ǆ (N ˗˲ ˭˶ǁä îˤƻƨˤƻǁä Û((P)  ýˤ˹ƨƑƗˤˬǁä Ā
) ˗˲ ˭˶ǁäKǍƺ ( çƑ˷˹Ƴ ƕȿ̠ ˭ǁä  ² ).( ɍîƑ̫ ǁ˶ä ùä̠˰ǆǗä 

ýˤ˹ƨƑƗˤˬǁä îˤƻƨˤƻǁä ˣ˹ƜĀ˗˭˹˷ǁä 
þƑ ˬǁä 

(%) K K (ppm) (%) P P (ppm) N (%) N (ppm) 
0.05  
 ²
0.002 

560  ²
1.20 

0.002  ²
0.000 

16.55  ²
1.04 

0.02  ²
0.00 

145  ²
0.57 

 ˣǄ ƕ ǁƑ˱ǁä ƕȿ˗˭ǁä
æˤǊƾǁä ƕƺƑƮâ 

0.09  
 ²0.01 

880  ²
0.57 

0.0029 
 ²0.001 

28.97  ²
1.05 

0.02  
 ²0.01 

195  ²
1.52 

 ƕ˝ˤǂ˱˶ǁä ƕȿ˗˭ǁä
æˤǊƾǁä ƑȹƑƾ Ɠ 

0.14  
 ²
0.004 

1440  ²
0.58 

0.0096  
 ²0.001 

96.2  ²
1.10 

0.028  
 ²0.01 

275  ²
1.22 

 ƕ˝ˤǂ˱˶ǁä ƕȿ˗˭ǁä
ƕƜïƑ˞ǁä æˤǊƾǁƑȸ 
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) ɆɜƬ4( Ơư˦ǒ ˤ ʾ Ɋƪ˦˯ǆ Ɨ ˴ǈ ) ˙˴ ˯˸ǃå ˥˻ƞā˙˯˻˹ǃåN(  ˙˴ ˯˸ǃå ï˦ƽƪ˦ƽǃå Ü(P)   ā

) ˙˴ ˯˸ǃå þ˦˻ƪƓƙ˦ˮǃåK( ǑƼ èƓ˹˻Ƶ  .ƗɁ̇ ˯ǃå 

˙˱ǁä çƑ ˷ǁ ƕɀ˗˵˱ǁä çƑƻ˴ǁä   
ì˕Ƴ úäîĀǓä: í˦ƞā ƝƑƓ˯˹ǃå ˕˲ưāá  ûā̇Ƽ èåî Ɂ̇ ˯ǃå ƴ ǆƓ˱ǆ ˥˻ƕ Ɨɂ˦˹ƶǆ Ɨ ƑƓ˶ơã ƗǃǙíƗ 

ûåïāǕå í˗Ƶ Ɋƪ˦˯ǆ ǑƼ Ɨƛǚ˰ǃå ǑƼ ƴǆ ÷˦ ˮƪá Ɇḧǃ æ̇ ˯ǃå ÷å˦ǈá  ā˚ˮǃ ˙˻ɜ ƙ éā˗ơ ø
í˗Ƶ  ɏāƓ˴˯ǆ Ɇɜ˵Ⱥ ̨ ǃ˳å èƓǈ ûåïāá ǑƼ ÷˦ ˮƪǕå  ýāǕåǑǈƓ˰ǃåā èƓƵ˦˸˱˸ǃ æ̇ ˯ǃå ÜƗƛǚ˰ǃå 
) .ˤƿï Ɇɜ˵ǃå Ǐǃå ˙ˢǈá5( ʕƛ ˞ƽ˳ǈå Ɋƪ˦˯ǆ ˦˸ǈ Ɠɂ˦˹ƶǆ ûåïāǕå í˗Ƶ  Ɨ ǆƓ˹ǃå èƓƙƓ ˹Ǆǃ
ǑƼ ƗɁ̇ ˯ǃå Ɨ˟˦Ǆ˳˸ǃå  ç˦ǌǀǃå ƓȻƓǀȺ û˦˲˴ Ⱥ˸ û˦˲˴ Ⱥ˸ Ɨ˟ Ǆ˦˸˳ǃåā  ç˦ ǌǀǃå

ƗƞðƓˠǃå ƗǈïƓǀǆ èƓƙƓ ˹ǃƓȺ ˕˸ǈ Ǒ˯ǃå ǑƼ  .èƓƼƓưå ÿā̠ƕ ƗɁ̇˯ǃå 
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) ɆɜƬ5:( Ɋƪ˦˯ǆ ˤ ʾ  æ̇ ˯ǃå ƴ ǆƓ˱˸Ⱥ ƴ ƕƓƪá ÿƓ˸ƛ ýǚƤ Ɨ ǆƓ˹ǃå ûåïāǕå í˗Ƶ

Ɨƛǚ˰ǃå ³) úå̇ ˲ǈǙå (ɏïƓ́ ǃ˸å ˖˻ơ )0.001P< (ā n=8 . 

 Ɨ ǆƓ˹ǃå èƓƙƓ ˹ǃå ˕Ǆ˱ƪǑƼ  ç˦ǌǀǃå û˦˲˴ Ⱥ˸ Ɨ˟ Ǆ˦˸˳ǃåā ç˦ǌǀǃå ƓȻƓǀƕ Ɨ˟ Ǆ˦˸˳ǃå ƗɁ̇˯ǃå
 ûåïāǕå í˗Ƶ çíƓɂ̊ ǃ ý˗ƶǆ ǏǄƵá ƗƞðƓˠǃåǑƼ  úƓƽ˱ǃƓȺ èá˗Ɂā ˕˷ƽ˳ǈá ˤƛ ñíƓ˴ǃå ÷˦ ˮƪǙå

.ɆǆƓḧǃƓȺ ˕ƙƓǆ Ǐ˯ơ  
 üˤ˝ çƑ ˷ǁä  

ý˦ˠǃå ý˗ƶǆ ñƓ ʾ ƝƑƓ˯ǈ ˥ǆ Ɍơǚǈ ˛˳ǃå èƓ ˹ǃ  ĄƓƙāƓƽƙ üƓ˹ǋ ÿá ǑƼ çíƓɂð ý˦˟  èƓ ˹ǃå
 ÷å˦ǈǖǃǚ˰ǃå˻ơ ÜƗƛ ̞ÿá Ɇ˷Ƽá ˦˸ǈ ÿƓǂ ƗɁ̇ ˯ǃƓȺ  ā˗ƕ ÿÜèƓƼƓưå Ɠǌ˻Ǆƙ ƗɁ̇ ˯ǃå ç˗˸˴˸ǃå  íƓ˸˴Ⱥ
 û˦˲˴ǆ ç˦ ǌǀǃå ÜƗƞðƓˠǃå ʕƙ ƓȻƓǀȺ û˦˲˴ Ⱥ˸ ƗɁ̇˯ǃå  èƓƙƓ ˹ǃå ˦˸ǈ Ʉƿ˦ƙ ˖˻ơ Üç˦ ǌǀǃåƼǑ  ƗɁ̇ ƙ

÷˦ˮƪǕå ̆˹ǆ ç˦ǌǀǃå û˦˲˴ǆ ƓȻƓǀȺ Ü˛ǆƓ˳ǃå ǑƼ èƓ ˹ǃå ˦˸ǈ ˙˸˯ƪå Ɠ˸˹˻ƕ ƗɁ̇ ˯ǃå ç˗˸˴˸ǃå 
ç˦ǌǀǃå û˦˲˴ Ⱥ˸ ƗƞðƓˠǃå Ǐǃã ÷˦ ˮƪǕå ÜñíƓ˴ǃå ʕƛ .ƴȺƓ˴ǃå ÷˦ ˮƪǕå ǑƼ Ʉƿ˦ƙ Ḫ ˦ǋ Ɠ˸

)ˤƿï Ɇɜ˵ǃƓȺ Ơư˦ǆ6.( 
 ý˦  ˟˦ ǈ˸ ý̠ƶǆ û˦ƽƙ ǏǄƵ å̆ǋ ý̠ǒèƓƙƓ ˹ǃå ǑƼ  ǏǄƵ Ɠɂ˦˹ƶǆ èƓƼƓưã ÿā̠ƕ ƗɁ̇˯ǃå

ǃåèƓƙƓ ˹ Ǒ˯ǃå ˕˸ǈ ǑƼ ç˦ǌǀǃå û˦˲˴ Ⱥ˸ Ɨ˟ Ǆ˦˸˳ǃå æ̇ ǃ˯å ƗƞðƓˠǃå  ˦ ˲˴˸Ⱥ Ɨ˟˦Ǆ˳˸ǃåā û
 ƓȻƓǀȺç˦ǌǀǃå Ǒ˯ǃåā ˙ǆǙå Ɠ˸ǌƕ ƗɁ̇ ˯ǃå ˗˻˸˴˯ǃ ǑˮǄ˴ǃå ˙ƛǙå Ɠǌǃ ÿƓǂ ɏ˘ǃå Ɏíá .èƓƙƓ ˹ǃå è˦˸ǃ 
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) ɆɜƬ6:( Ɋƪ˦˯ǆ ˤ ʾ  æ̇ ˯ǃå ƴ ǆƓ˱˸Ⱥ ƴ ƕƓƪá ÿƓ˸ƛ ýǚƤ èƓƙƓ ˹ǃå ý˦˟

Ɨƛǚ˰ǃå ³) úå̇ ˲ǈǙå (ɏïƓ́ ǃ˸å ˖˻ơ )P<0.001( ā n=8. 
 

ùƑ˯ǁäĀ ɍ̠ ǁ˞ä þïʕǁä   
úƓ˱ǃåā ɏ̇ ǃɣå ÿð˦ǃå ƝƑƓ˯ǈ ˕˲ưāá ûåïāǕå)  ˛˳ǃå èƓƙƓ ǈ (ïā˘˱ǃåā

Ǒ˯ǃå ˕ƿ˦ƽƙ ˕˲˱ǈā ǑƼ  ˦˸˹ǃåǑƼ ƗɁ̇ ˯ǃå  æ̇ ǃ˯å ƴǆƓ˱ǆ ǑƿƓƕ ƗǈïƓǀǆ èƓƼƓưã ÿā̠ƕ
ƓȻƓǀȺ û˦˲˴ Ⱥ˸ Ɨ˟ Ǆ˦˸˳ǃåā ç˦ǌǀǃå û˦˲˴ Ⱥ˸ Ɨ˟ Ǆ˦˸˳ǃå ǃå.ç˦ ǌǀ ˖˻ơ ƶǆ èƓƿā˙Ƽ ˕Ǆ˱ƪ Ɨɂ˦˹

 ɏ̇˷˳ ǃå ÷˦˸˱˸ǃå ÿðā ˥˻ƕ Ɨ˲ưåā÷˦ ˸˱˸ǃåā  ɏï̆˱ ǃå .Ɨɂ̇ ˠǃå èƓ ˹ǃå ƗǄ˯Ḫ çíƓɂðā  ˙ˢǈá)
 .ˤƿï Ɇɜ˵ǃå Ǐǃå7.( 

 
 

) ɆɜƬ7:( ˤ ʾ Ɋƪ˦˯ǆ  ƗɁ̇˯ǃƓȺ ̨ ǃ˳å èƓ˹ǃ ïā̆˱ ǃåā ɏ̇˷˳ ǃå ÷˦˸˱˸Ǆǃ úƓ˱ǃåā ɏ̇ ǃɣå ÿð˦ǃå
Ɨ ǄƮǕå  èƓƼƓưã ÿā̠ƕ³)  úå̇ ˲ǈǙå  (ɏïƓ́ ǃ˸å ˖˻ơ  )P<0.001ā ( n=8. 
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4ƕ˳ƽƑ˷˶ǁä . 
 èƓƪåï˗ǃå ýǚƤ ˥ǆɖƕƓ˴ǃå  Ɏā̠ƞ ý˦ơ ̇ˢ˹ǃå èƓǌƞā ǑƼ úǚ˯Ƥå ̠ƞā ˥˻ˮƙ

þå˗˳˯ƪå    û˦˲˴ǆ ç˦ǌǀǃå íƓ˸˴ǂ ƗɁ̇ ˯ǃå óå˦˳ǃ Ǒƶ ˮ˟ ˥˴˲ǆ āá ƮƓ˹ƶǃƓȺ ç̇ ˻ǀƽǃå ˙
 ƓǌƮå˦Ƥ ˞ƶȺ ǑƼ èå̇˻ƛƋƙ ǆ˥ Ɠǌ˹Ƶ Ɲ˯˹ǒ Ɠǆā ÜɎ̇ḧˮǃå Ɠ˸ƪǙ ƗƑå̆ƺǃå

Ɨ ƑƓ˸ ḧǃå Ɨ Ɂ˦˶˳ǃåā ÜƗǌƞ ˥ǆ  Ɇ˻ƮƓ˲˸ǃå ˞ ƶȺ ˦˸ǈ ǏǄƵ xǃî ̇ƛ˻Ƌƙ Ɏ̇Ƥá Ɨǌƞ ˥ǆā
Ɨ ʸåï˚ǃå .ǃāƓơ ˣǃ˘ǃ ̞ ǉ˘ǋ ƗǄ˲Ǆơā Ɨ˱ǃƓƶǆ ǑƼ Ɨ˸ǋƓ˴˸ǃå Ɨƪåï˗ǃå ǉ˘ǋ.Ɨ ǃƓɜƬǗå 

 áɆ˻Ǆ˲˯ǃå ƝƑƓ˯ǈ è̇ ǌˡ Ǒǈå˗˻ǆ˦Ƽï˦˸ǃå ǑƑƓɂ̊˻ƽǃå ɏ̇ˮ˳˸ǃå Ɇ˻Ǆ˲˯ǃåā ǃ ƗɁ̇ ˯ǃ èƓ˹˻ƶƗɁ̇ ˯ǃå  Ɠǌǈá
Ɨ Ǆǆï Üþå˦ǀǃå Ɨ˸ƵƓ˹ǃåā Ɨ˸ƵƓ˹ǃå ýƓǆ̇ ǃå Ɨ ˴ǈ ǑƼ Ơưåā ÷Ɠƽƙïå ƴǆ ÜĄå̠ƞ  å˘ǋā
Ɠǆ ƓǌǄƶƞ Ɨ˷ƽ˳˹ǆ ƗƼƓ˰ḧǃå Ɨɂ̇ ǋƓˢǃå )1.3ˤƪ/ˤƞ3Ü( ǑǌƼ ˣǃ˘ƕ ˥ǆ ˙ˮ˯ƶƙ  æ̇ ˯ǃå

Ɨƽ ʽ˳ǃå ç˗˻ƞ Ɨɂ˦ǌ˯ǃå Üú̇ ˶ǃåā ÿá ˖˻ơ ˝ƑƓ˶˳ǃå ǉ˘ǋ ˞ƶȺ Ǌ ǃã èïƓƬá Ɠǆ ɖƼå˦ƙ 
èåíƓɂð ˥ǆ èƓƪåï˗ǃå ˛˳ǃå èƓ ǈ Ɨ ƞƓ˯ǈã Ɨ Ǆǆ̇ ǃå æ̇ ˯ǃå ǑƼ ]6Ü[  ƗɁ̇ ˯ǃå ÿáā

Ɨ Ǆǆ̇ ǃå Ɨ ˻˸ˠǃå ˛˳ǃå èƓ ˹ǃ Ɨ ƞƓ˯ǈå ǏǄƵá ˕Ǆ˱ƪ ú̇ ˶ǃå ç˗˻ƞ ]7.[  
ƼƓưǗƓȺƗ  ÿ˦Ǆǃå Ɨ˲ƙƓƼ æ̇ ǃ˯å ǆ˥ ÷˦˹ǃå å̆ǋ ˙ˮ˯ƶȻ Üxǃî Ǐǃå
Ɨ ǃƓƵā Ɠǆā˙ḧǃå) Chroma( 8 /5YR 5Ü ÜƗɂ˦˷ƶǃå çíƓ˸ǃå ôƓƽ˳ǈå ˔ˮ˴Ⱥ  ɏ˘ǃå ˙ǆǙå

˖˻ơ Ɨ ˮ˻Ǆǃå æ̇ ˯ǃå ˤˢƶǆ ǏǄƵ ɖˮˠ˹ǒ  āƓ˱˯ƙ Ǚð )Ɠǌƕ Ɨɂ˦˷ƶǃå çíƓ˸ǃå Ɨ ˴ǈ1%](31Ü[ 
ɏ˘ǃå ˙ǆǙå .Ɨɂ˦˷ƶǃå çíƓ˸ǃƓȺ Ɠǋ̇ ǀƼ ˞ɂ˦ƶ˯ǃ Ɨ Ɂ˦˶˳ǃå ƓǌƮå˦Ƥ ˥˻˴˲ƙ ˔Ǆˠ˯ǒ 
ǉ˘ǋ ǏǄƵ ßƓ˹ƕ ïƓ ˯Ƥå ˤƙ ˝ƑƓ˶˳ǃå  û˦˲˴ǆ ƗǃāƓ˲˸ǃ ɏ˦ ƶ˷ǃå ̝˶˳ Ḫ˸ ç˦ǌǀǃå ƙ˥˻˴˲ 
óå˦˳ǃå Ɨ Ɂ˦˶˳ǃå ƗɁ̇ ˯Ǆǃ  Ɏ̇ḧˮǃå ̇ƮƓ˹ƶǃå ƗƮƓƤ ÜƓǌ˹ǆ  ̇ ˯ǃå ý˦ơ Ɨƪåïí è̇ Ḫî ˖˻ơ ˔˻Ḫ
ǑƑƓ ˸ ḧǃå  ˥ǆ Ɨ˸ǌǆ ˔˴ǈ ˥˸˷˯ƙ Ɠǌǈá Ǐǃã ç˦ ǌǀǃå ƓȻƓǀ ǃ ˙ƮƓ˹ƶǃå
 ̇ ˮḧǃå Ɏ ˥˻ƞā˙˯˻˹ǃå ï˦ƽƪ˦ƽǃåā þ˦˻ƪƓƙ˦ˮǃåā Ɇ˶ƙ )Ǐǃã1.2-2.3 % ā0.02-
0.5 % ā0.35 %( Ǒǃå˦˯ǃå ǏǄƵ ]14[ ā ]15.[  
èßƓƞ ƝƑƓ˯ǈ  Ɇ˻Ǆ˲˯ǃå ˙ƮƓ˹ƶǄǃ  ǑƵ˦ǈ ǑƼ çï˦Ḫ˘˸ǃåƗɁ̇ ˯ǃå ƗǄǆƓƶ˸ǃå ǌǀǃå û˦˲˴ Ⱥ˸ ˙˻ƹ ç˦

Ɨƪåï˗ǃƓȺ íïā Ɠ˸ǃ ƗǀƼå˦ǆ ÜƗǀȺƓ˴ǃå   Ǌǋ ˚˻Ḫ̇ ƙ ǑƼ ˃ ʽ˟ ˥˴˲ƙ ˦ǋ é˗ơ Ɠ˸ǈɀā
)Ü˙ƮƓ˹ƶǃå0.028% Ü0.0096%% Ü0.14 ç˦ǌǀǃå û˦˲˴ǆ ƗɁ̇ƙ Ɨ˹˻ƶȺ Ǒǃå˦˯ǃå ǏǄƵ Ü(

) ā ÜƗƞðƓˠǃå0.02% Ü0.0029% Ü0.09%˻ƶȺ ( ǏǄƵ ç˦ǌǀǃå ƓȻƓǀȺ û˦˲˴ǆ ƗɁ̇ƙ Ɨ˹
˙ƮƓ˹ƶǃå ǑƼ Ɨƽ ʹư ƗɁ̇ ˯ǃå ˕Ǆˡ ǑǃƓ˯ǃƓɁā ÜǑǃå˦˯ǃå Ɨ Ɂ˦˶˳ǃå Ü çï˦Ḫ˘˸ǃå  ā èǙ˗ƶǆ ˕ǈƓḪ
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ǉ˗˸˴ǆ ˙˻ƺǃå ƗɁ̇ ˯ǃƓȺ ˛˳ǃå èƓ ǈ ˦˸ǈā èƓ ǈå   çï˦Ḫ˘˸ǃå ˙ƮƓ˹ƶǃå ˔˴ǈ Ǒǈ˗ƙ ˥ǆ ˤƹ̇ ǃƓȺ
ë̇ɣ ĈȻ Ɠ˹ǋā  ÜĄǊy˦˹ƕ ç˦ǌǀǃå û˦˲˴ǆ Ɠǌ˻ǃã úƓ˷ ǃ˸å æ̇ ǃ˯å ˥ǆ Ɇ˷ Ƽá  ýå˓˴ǃåǃ Ơ˱˹ƙ ˤǃ åîƓ˸

 û˦˲˴ǆ ƗɁ̇ƙ Ǒ˯˹ ƶ˻Ⱥ ̨ ǃ˳å èƓǈ ˦˸ǈ ƗǄ˸Ƶ .Þç˦ ǌǀǃå 
 èƓ˹˻Ƶ Ɇ˻Ǆ˲ƙ ƝƑƓ˯ǈ ýǚƤ ˥ǆƗɁ̇ ˯ǃå ƗǄǆƓƶ˸ǃå  Ơ˷ƙå ÿá íƓ˸ƪ ʸ˦˹ƕ ç˦ǌǀǃå û˦˲˴ǆ Ǌ

Ɨƞïí ôƓƽ˳ǈå ǑƼ ˔ˮ˴ƙ ˗ƿ (ƓȻƓǀ ǃå ā ƗƞðƓˠǃå) pH Ɨ˟˦Ǆ˳˸ǃå ƗɁ̇ ˯ǃå ÜƓ˸ǌƕ ÿá ˗ƶ ʼ ˕ǈƓǂ 
ǄƮǕå ƗɁ̇ ˯ǃå ǑƼ ˥˻ƞāï˗˻ǌǃå ˚˻Ḫ̇ ƙ Ɨƞïí Ǐǃå ǊǄƑƓǆ ƗƗɂ˦ǄǀǃåÜ ) ɏá7.9 (

˕˷ƽ˳ǈå Ǒǃã )5.7) Ǐǃɀā êðƓɣǃå ç˦ǌǀǃå û˦˲˴ ǃ˸å ƗɁ̇ƙ Ɨ˹˻ƶȺ (5.6 ƗɁ̇ ˯ƕ (
 û˦˲˴ǆ ÜƓȻƓǀ ǃå ǆ˥ ÷˦˹ǃå å̆ǋ ǏǄƵ Ąå̇ƛ˓ǆā Ąå̇ˮ˻Ḫ ôƓƽ˳ǈǙå å̆ǋ ̠ƶȻ îã ÜèƓ ˹ǃå Ɠ˸ḧƼ  ˦ǋ
þ˦Ǆƶǆ Ǌǈá ɆƕƓǀȻ  Ɇǂ +) ÿ˦ǒá ̊Ḫ˻̇ƙ ǑƼ ̇ƺ˻ƙH( ) ǉïå˗ǀǆ10( ÜúƓƶưá  ïå˗ǀ˸Ⱥ ˙˻ƺƙ
 āùǃå Ɨ˸ ʾ ǑƼ ˗ơå pHɏá Ü +) ÿ˦ǒá ̊˻Ḫ̇ƙ ƴƽƙïå Ɠ˸ǄǂH( ùǃå Ɨ˸ ʾ ˕˷ƽ˳ǈå pH   èïƓƮā

Ɨ ˷ǆƓơ ˙˰ǂá Ɨ˹˻ƶǃå ]8 ˥˻˻ƼƓḧǃå çíƓǆ ÿá Ơƞ̇ ˸ǃåā Ü[ǑƼ  ˥Ƶ Ɨǃā˓˴ ǃ˸å Ǒǋ ç˦ǌǀǃå û˦˲˴ǆ
ǉ˘ǋ Ü ƗǃƓ˲ǃå ) ˛˳ǃå èƓ ǈ è˦˸ƼǑƼ  ƓȻƓǀ ƕ ç˗˸˴˸ǃåā ƗƞðƓˠǃå ç˦ ǌǀǃƓȺ ç˗˸˴˸ǃå ƗɁ̇ ˯ǃå
(ç˦ ǌǀǃå ˷ǆƓơ ˔ˮ˴Ⱥ ÿƓǂùǃå Ɨ pH  ˥ǆ ˛˳ǃå èƓ ǈ ÿá èƓƪåï˗ǃå ˞ƶȺ ˙˻˵ƙ Ɠ˸Ḫ ā îã Ü

 Ɨư˦˸ơ Ɨƞïíā ˔ƪƓ˹˯ƙ Ǒ˯ǃå Ɇ˻ƮƓ˲˸ǃåǑ˯ǃå  ˥Ƶ ˗ɂ̊ ƙ6] Ü [9.   ÿ˦ɜȻ ̠ƿā  ÷ƓƽƙïǙåǑƼ 
Ɨ ˴ǈ íå˦˸ǃå Ɨɂ˦˷ƶǃå  ˥ǆ ˙˰ǂå)9% ƗǈïƓǀǆ  æ1% ˮƪ (ɆƮǙåƓ  Ɨ ˴ǈ çíƓɂð ǑƼ2Co 
ǑǃƓ˯ǃƓɁā ˤ˸˴ƙ  .èƓ ˹ǃå íƓ˸ƪ ˔ˮ˴Ȼ ˤǃ ˕ƿ˦ǃå ˛ƽǈ ǑƼƶǆ ƴƼï ǑƼ ç˦ǌǀǃå û˦˲˴ǆ ý˗

Ɨ ƑƓɁ̇ ǌḧǃå Ɨ ǄƮ˦˸ǃå EC  Ɏ˦˯˴˸ǃå Ǐǃã Üê̇ ˲ǃå  ÿāí ç˦ǌǀǃå ƓȻƓǀȺ û˦˲˴ǆ ƗɁ̇˯ƕ ÿƓḪ Ɇƕ
 Ɏ˦˯˴˸ǃå ) ˦˲ǈ Ü˃ ʹ˷ǃå0.83 (ˤƪ/ð˦ǆ ǏǄǆ ˙˻ƹ ɏá Ɨ ˲Ǆǆ ÿƓḪā Ü  Ɨơ˦Ǆǆ ý˗ƶ˸Ⱥ

) ˦˲ ǈ êðƓɣǃå ç˦ǌǀǃå û˦˲˴ǆ ƗɁ̇ƙ Ɨ˹˻ƶȺ Ɨɣ Ⱥ˴3.29 Ü(ˤƪ/ð˦ǆ ǏǄǆ  ý˗ƶ˸ǃå ˘ǋ ˗ƶɂā
 ïƓư ˙˻ƹèƓ ǈ ˦˸ǈ ǏǄƵ ˔˴˲ ʼ Ü˛˳ǃå ] Ǌ ǃã ˙˻˵Ȼ Ɠǆ [9  ÿá

èƓ ǈ ˛˳ǃå  ˥ǆ Ɇ˻ƮƓ˲˸ǃå Ɨơ˦Ǆ˸ǃå Ɇ˸˲˯ƙ Ǒ˯ǃå ) ˥˻ƕ Ɠǆ ɏá Ɨˠƪ˦˯˸ǃå8-4  ð˦ǆ ǏǄǆ
ƗɁ̇ ƙ ˕ǈƓḪ ˕ƿ˦ǃå ˛ƽǈ ǑƼ Ü(ˤƪ/  ƗǆƓ˷ǀǃå Ɨǀˠ˹ǆ  Ɠǆ (Ɨƪåï˗ǃå ƗɁ̇ ƙ)  ý̠ƶ˸ǃå ÿāí

˙˻ƹ) ˃ ʹ˷ǃå ( Ɨ ˲Ǆǆ ) Ɨ˸ ʾ ˕Ǆ˱ƪ îã0.14 ƙ ǑǃƓ˯ǃƓɁā Ü(ˤƪ/ð˦ǆ ǏǄǆ ÿá Ɨƪåï˗Ǆǃ ˥˻ˮ
ƗɁ̇ǌḧǃå ƗǄƮ˦ ǃ˸å ý̠ƶǆ ƴƼï ǑƼ ýƓƶƼ ̇ƹ˻ Ǌy˦˹ƕ ç˦ǌǀǃå û˦˲˴ǆ EC Üɏá ǑƼ  çíƓɂð

Ɨ Ǆḧǃå ëǚǆǕå ˚˻Ḫ̇ ƙ  ƗǄ˰˸˯˸ǃå  íƓ˸˴ǃåā ƗɁ̇ ˯ǃå ˥˻ƕ Ɠǆ Ɨƪåï˗ǃå ǑƼ Ɨƶ ˯˸ǃå ɊǄ˳ǃå Ɨ ˴ǈ ɖƼā 
) Ɨ ˴ǈ ǑƼ1:10Ü( Ǌ ǃã ˔ǋî Ɠǆ Ɨƪåï˗ǃå ǉ˘ǋ ƝƑƓ˯ǈ ɖƼå˦ƙ ɏ˘ǃå ˕ƿ˦ǃå ǑƽƼ[3] ˥ǆ ǀȺ ÿá ƓȻƓ
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 Ɨơ˦Ǆǆ ǏǄƵ ˙ƛ˓ƙ Ɠǌǈá ǑƼ Ɠ˸ǌǀƼå˦ƙ Ǚ Ɨƪåï˗ǃå ˥ḧǃ ÜƗɁ̇ ˯ǃå Ɨư˦˸ơ ǏǄƵ ˙ƛ˓ƙ ç˦ ǌǀǃå
ƗɁ̇ ˯ǃå  ǏǄƵ Ɇ˸Ƶ ̠ƿ ƗƞðƓɣǃå ç˦ǌǀǃå û˦˲˴ǆ ÿá Ǐǃã çïƓƬǗå ʕǌ˸ǃå ˥ǆ ÿå ā Üç̇ƛ˓ǆ çï˦˶ Ⱥ

 Ơưåā ƴƼïǑƼ ýå Ɨƞïí EC ɏá  û˦˲˴ǆ Ɨ˹˻ƶȺ ǊǄƵ ̞ǈƓḪ Ɠǆ Ǐǃã Ɨ˴ ǃ˹ƓȺ ÜƗǄḧǃå ëǚǆǙå
ƗƤ˦ˮˠ˸ǃå ç˦ ǌǀǃå  Ąå̇ƛ˓ǆ  Ąåïāí ç˦ǌǀǃå ƣ˟  ƗǄ˸ƶǃ ÿƓḪ å̆ǃ ÜƗǄƮǕå ƗɁ̇˯ǃå Ɨ˹˻Ƶā (Ɨǃ˦˴ƺ˸ǃå)

ǑƼ .ëǚǆǕå ˥ǆ ç̇ ˻ˮḪ Ɨ ˴ǈ Ɨǃåðã Ɠǆ˗˹Ƶā ǑˮǄ˴ǃå ˙˻ƛƋ˯ǃå ƗǈïƓǀǆ ßå̇ ƞƎȺ Ɠ˹˸ƿ ̓ ˥˻ƕ Ɠ˸
ǃxîā Ü(ƗƤ˦ˮˠ˸ǃå) ç˦ǌǀǃå ƓȻƓǀȺ û˦˲˴ǆ ˥˻Ɂā (þƓ˳ǃå) ƗƞðƓɣǃå ç˦ǌǀǃå û˦˲˴ǆ Ƥ ǏǄƵ óå˦

Ɨ Ǆǆ̇ ǃå ƗɁ̇ ˯ǃå ǆ ˦˸ǈāý˦˶˲ Ü˛˳ǃå  ÿá ˥˻ˮƙ
ǏǃāǕå Ɇ˷Ƽá  ĄǙƓơ ˥ǆ  û˦˲˴ǆ ƓȻƓǀȺ ç˦ǌǀǃå  - Ɠ˯˴ ǃ Ɠ˸ǌǈá Ɨˢơǚǆ ƴǆ ˥˻˯ˮƪƓ˹ǆ  Ɠ˸ǂ
˥˻ˮƙ ˦˸˹ǃ å˘ǋ  Ɇ˻ƮƓ˲˸ǃå ˥ǆ ÷˦ ˹ǃå- Ơ˷˯ǒ ƗǀȺƓ˴ǃå èǚ˻Ǆ˲˯ǃå Ǐǃã ÷˦ ƞ̇ ǃƓ ʼ ÿá Ɨ˹˻Ƶ  íƓ˸ƪ

 û˦˲˴ǆ ƓȻƓǀȺ ç˦ǌǀǃå ÜƓǌ˯Ǆ˻˰ǆ ˥ǆ Ąǚ˻Ǆƿ ̇ǂˮá çï˦˶ Ⱥ Ɨ˹˻ƶǃå ˞ ˸˲ƙ ǑƼ ̝ ƪˮ ˛ƽǈ ǑƼā 
ý˗ƶǆ ƗƞðƓˠǃå ç˦ ǌǀǃƓȺ Ɨ˟˦Ǆ˳˸ǃå ƗɁ̇ ˯ǃå Ɨ˹˻Ƶ Ǌ ʼ ˕Ǆ˱ƪ ɏ˘ǃå ˕ƿ˦ǃå pH   ˕Ǆ˱ƪ Ɇƿá

 Ɏ̇ḧˮǃå ƗȻ̆ƺ˸ǃå ̇ƮƓ˹ƶǃå ǑƼ ǏǄƵá ý̠ƶǆ )N,P,K(  ÿ˦ɜȻ ̠ƿ Ü ˦ǋ å˘ǋ  ïå̇ ˸˯ƪå ǑƼ ˔ˮ˴ǃå
˦˸ǈ ƓȻƓǀ ƕ èƓ ˹ǃå è˦ǆā ˦˸ǈ ǏǄƵ ˗Ƒåð ÷˦ ˮƪǕ Ɠǌƕ èƓ ˹ǃå Üç˦ ǌǀǃå ǑƼ ƓḪ ˥˻ơ ÿ
ý˗ƶǆ ˦˸˹ǃå ˗˻ƞ ǑƼ ǆ̇ ǃå ƗɁ̇ ˯ǃå ÿā̠ƕ ƗǄ èƓƼƓưã Ü  Ɠ˸Ḫ ˔ˮ˴ǃåā
Ɠǈ̇ Ƭá ˦ǋ ˙˻ƛƋƙ  û˦˲˴ǆ  ç˦ǌǀǃå Ǌ ˯ǃƓ˲Ⱥ ˞ƽƤ ǑƼ pH ˙˰ǂá ƓǌǄƶƞā ƗɁ̇ ˯ǃå  å˘ǌƕ .Ɨ ˷ǆƓơ

 èƓƪåï˗ǃå ƴǆ Ɨƪåï˗ǃå ƝƑƓ˯ǈ ɖƽ˯ƙƗǀȺƓ˴ǃå ǑˮǄƪ ˙˻ƛƋƙ Ǌǃ ÿƓḪ ç˦ ǌǀǃå íƓ˸ƪ ƗƼƓưã ÿƋȺ  ǏǄƵ
 íƓ ʸ ÜɆ˱ƽǃå Üéå̇ ḧǃå ÜǑǄḪā˙ˮǃå) èƓƙƓ ˹ǃå ˞ƶȺ(˛˸˵ǃå [16]Ɠ˷Ȼ Ɠ˹ǋā Ü èƓ ǈ Ɠǌ˻ǃã ú

 û˦˲˴ǆ ƣ˟  ƗǄ˸Ƶ ɏí˓ƙ ʕǃ ˃ Ḫ ëā̇ɣ ǃ˸å ýå˓˴ǃå Ɇsɂā .̨ ǃ˳å  ƓȻƓǀȺɏ˘ǃå ç˦ ǌǀǃå ƙ Ɇ˰˸
èƓɂ˦˯ ǆ˴ ˥ ǆ Ɏ˦˯˴ǆ  ǑƼ ˔ˮ˴˸ǃå ˥˻˻ƼƓḧǃå ˙˻ƛƋƙ ý˗ƶǆ ˞ ʽ˳ƙ ǑƼ Ɇ˴ƺǃå

˞ ˸˲ƙ ÞƗɁ̇ ˯ǃå  ̇˰ǂǕå Ɏ˦˯˴˸ǃå Ɇ˱ƪ ˥˻ˮƙ Ɠ˸Ḫ ç˦ǌǀǃå ƓȻƓǀȺ û˦˲˴ Ƽ˸
.Ɨư˦˸ơ ÿã ƗȺƓƞã ýå˓˴ǃå ǑƵ˗˯˴ƙ  ˥ǆ ˗ɂ̊ ǆ˖˲ ǃå ˔ɂ̇ ˱˯ǃåā íƓ˸˴ǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ ǏǄƵ 
.ɏ˦˷ƶǃå  

ƕƬǘ˱ǁä çƑ Ƭˤ˭ǁäĀ 
 ÿá Ǐǃã Ɨƪåï˗ǃå ˕˶ǄƤƗǆƓ˷ǀǃå ƗɁ̇ ƙ  ÜëƓ˱˹ƕ ˛˳ǃå èƓ ǈ ˦˸˹ǃ Ɨ˸Ƒǚǆ ˕ǈƓḪ Ɨ Ǆǆ̇ ǃå 
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 íƓ˸ƪ ƗƼƓưã ÿáā ÜƓǌ˹ǆ Ɏ̇ḧˮǃå Ɠ˸ƪǙ ƗȻ̆ƺ˸ǃå ̇ƮƓ˹ƶǃå ǑƼ Ơưå˦ǃå Ɠǋ̇ǀƼ ˥ǆ ʕƹ̇ǃƓȺ
˥˻˴ ƙ˲ ǏǄƵ Ɇ˸ƶȻ ʕǃ Ǌy˦˹ƕ ç˦ǌǀǃå û˦˲˴ǆ  ˦˸ǈ çí˦ƞ þ˗Ƶ ˤƙ ˥ǆā ÜƗ Ɂ˦˶˳ǃå ƓǌƮå˦Ƥ

 ˛˳ǃå èƓ ǈÜƓǌƕ Ǒǋ ƗǄǒ˗ˮǃå Ɨ ư̇ ƽǃå ǑǃƓ˯ǃƓȺ Ơ ˶ƙā Ɠǌ˯˻ư̇ Ƽ Ɨƪåï˗ǃå ƝƑƓ˯ǈ ˞Ƽ̇ ƙ å˘ǃ 
 ĄƓˮǄƪ Ąå̇˻ƛƋƙ Ǌǃ ÿƓḪ íƓ˸˴ǃå ˥ǆ ÷˦˹ǃå å̆ǋ ÿá˔˶ ˳˸Ḫ ĄƓ˲ưåā ˹ǃå å˘ǋ ǏǄƵ Ǒƶ ˮ˟ ˥ǆ ÷˦

 èƓ ǈ ǏǄƵ ǑǃƓ˯ǃƓɁā æ̇ ˯ǃåƮ˦ƙ .˛˳ǃåǑ ˱ƙ ßå̇ ƞå çïā˙˷Ⱥ Ɨƪåï˗ǃå˹ǃå ǏǄƵ æïƓ ˔˴
 ëƓ˱˹ǃ Ɨ˸Ƒǚǆ ÿ˦ḧƙ ɊǄƤ Ɨ˸Ḫ ̝ ǈ˴á Ǐǃã ɆƮ˦ Ǆ˯ǃ ÜíƓ˸˴ǃå ˥ǆ ÷˦˹ǃå å̆ǋ ˥ǆ ƗƼƓ˷ ǃ˸å

 Ɠ˸Ḫ ÜèƓƙƓ ˹ǃå ˥ǆ ƗƽǄ˯˳ǆ ÷å˦ǈá ˦˸ǈ èƓƪåïí ßå̇ ƞƎȺ Ơ˶˹ǈƗ ˻Ḫ̇ ˯ǃå ý˦ơ ˸ ḧǃå ÷å˦ǈǕ Ɨ ƑƓ
 ƗƞðƓɣǃå ç˦ǌǀǃå û˦˲˴ǆç˦ ǌǀǃå ƓȻƓǀɁā  Ɠǋå˦˯˲ǆ ǏǄƵ ú̇ ƶ˯Ǆǃ ÜƓɂïƓ˱ƙ ƗǄ˸ƶ˯˴˸ǃåā ç̇ ˵˯˹˸ǃå

ǆƗǃƓĊƶƽǃå ƗƑƓ˸ḧǃå èƓḪ̇˸ǃå ̊˻ǂå̇ƙ Ɏ̠ǆā ÜƗȻ̆ƺ˸ǃå ̇ƮƓ˹ƶǃå ˥ Ǒ˯ǃå ̠ƿ  ÿ˦ḧƙ  ïå˗˲ǈå ßåïā
pH  ˦˲ǈ ƗɁ̇ ˯ǃå.Ɨ ˷ǆƓ˲ǃå 

˗ɚ˳ǁä 
þ˗ǀ˯ǈ  ÜǉƓ ˸ǃåā ƗɁ̇ ˯ǃå Ɇ˻Ǆ˲˯ǃ ǑƵƓ˹˶ǃå ˙ǌ˹ǃå ðƓǌ˱Ⱥ ïƓ˸˰˯ƪǙå ðƓǌƞ ˙ˮ˯˳˸ǃ Ɇɂ̊ ˱ǃå ˙ɜ˵ǃƓȺ

.ƗɁ̇ ˯ǃå èƓ˹˻ƶǃ ǑƑƓ ˸ ḧǃå Ɇ˻Ǆ˲˯ǃå ǑƼ ç˗ƵƓ˴˸ǃå ǏǄƵ 

ƲƜä̠ ˶ǁä 

]1[ è ÜñïíƓƙÝ  ˤǄƵ ˛ƪá .÷ Ü˙˶˯˹ǆ Ý÷ Ü˙˶ǈÜèƓ ˹ǃå (2003)  Ɨ ʸåï˚ǃå Ɨ ˯ɜ˸ǃå
-ïåí ) úïƓƶ˸ǃå3(: ó320-324. 
]2[ ) ÜƗɁ̇ ˯ǃå ßƓ ˸ Ḫ ɍíƓ ǆ .ü Ü íå˦Ƶ1986çïåðā .( ˖˲ ǃåā ˤ Ǆƶ˯ǃå Ǒ˸Ǆƶǃå-ƗƶǆƓƞ 

:ç̇ ˶ ǃå ó 15 ā21-22.  
]3[  ÜǑɜɂ̇ ƙ Ý á Ü ǑƕƓɁāí .þ ƗɁ̇ ˯ǃå Ɨư˦˸ơā Ɨơ˦Ǆǆ ǏǄƵ ç˦ ǌǀǃå ƓȻƓǀ ƕ ˗˻˸˴˯ǃå ˙˻ƛƋƙ

) Üý˦ƽǃå èƓ ˹ǃ Ɨ ƞ˦ǃ˦ɂ̊ ˻ƽǃåā Ɨ ƞ˦ǃ˦Ƽï˦˸ǃå ˝ƑƓ˶˳ǃå ˞ƶɁā2018 ÷ā˙˵ǆ  .(
˙˻˯˴ƞƓǆ-Ɨɂï˦ǌ˸˱ǃå  ó :Ɨɂ̇ Ƒå̊ ˱ǃå35-42. 

]4[  ÜïƓƤð ˦ƕá Ý ì ÜÿƓ˸ Ǆƪ Ýì Ü í˦˸˲ǆ ˥ƕā á  Ǌ˯ƿǚƵā ƗɁ̇ ˯ǃå ˤǄƵ èƓ ƪƓƪá Üɉ ÜǑ˻˲Ȼ
) ÜèƓ ˹ǃå ˦˸˹ƕ1995 (Ü  ƗƶǆƓ˱ǃå:Ɨơ˦˯ƽ˸ǃå ó101. 
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]5[ Ü̠˹˻˵ǈāƓƙ ā æ ÜɆ˵ ǆ þ Üÿ˦ ǆ˴˦ƙ èƓ Ǆ˸ƶǃå Ɨ ƑƓɂ̊ ˻Ƽ˦˻ˮǃå Ɨ˭˻ˮǃå ǑƼ  ÜƗ ʹ ˮˠǃå
)1997.( ˗˸˲ǆ ˙˻˸ƪ Ɨ˸ƞ̇ ƙ Ü ǑǄƵ ˗Ǆ˱˸ǃå Ü ǑǈƓ˰ǃå  ïå˗ǃå

Ɨ ǈåí˦˴ǃå :˔˯ḧǄǃ ó 533. 
]6[ ˥˴ơ ) Ü˙˷˳ǃå êƓ˯ǈã .ñ Ü˗˻˴ǃå Ýá Üç˦ ˱Ƶ Ýá ÜƗ ɂ̇ Ƥ Ýá Ü2003 ƗƶǆƓƞ ˚Ḫ̇ ǆ .(
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 ϹЦϝУЮϜ ϼϜϹЧв пЯК ϟуϠϝжцϜ дϜϼϹϮ ϣжнЇ϶ ϽуϪϓϦсТ ϣЦϝГЮϜ 

ìˤƻ˷˶ǁä îƑ˶Ƴ ˕˶˰Ǆ .ý 
Ɨ ǈ˗˸ǃå Ɨƪ˗˹ǌǃå ˤ˴ǀȺ ˙ưƓ˲ǆ 

Ɠ ˮ˻ǃ Ü˛˸˳ǃå Ü˔ƿ̇ ˸ǃå ƗƶǆƓƞ ÜƗƪ˗˹ǌǃå Ɨ Ǆǂ 
mohammedelmanfud@gmail.com 

:˛˱ǂ˶ǁä 
 ̠ƿƓƽǃå ïå̠ǀǆ ǏǄƵ ̝ ƕ˻ƓǈǕå ÿåï̠ƞ Ɨǈ˦˵Ƥ ̇˻ƛƋƙ Ǐǃã ̟ ǃ˲å å̆ǋ û̇ ƙɣǑƼ ƿƓˠǃåÜƗ  ˖˻ơ

 ˤǌǆ ˙˻ƛƋƙ Ɠǌǃ ÿáǑƼ  ˗ƿƓƽǃå ïå˗ǀǆ ǏǄƵ ˙˻ƛƋƙ ˥ǆ Ɠǌǃ Ɠ˸ǃ ˣǃîā ǉƓ ˸ǃå íå˗ǆɀā Ɇǀǈ Ɨ Ǆ˸Ƶ
 ïå˗˱ǃåā ǉƓ ˸ǃå ˥˻ƕ üƓḧ˯ơǗå ˥Ƶ ƝƙƓ˹ǃåǑǄƤå˗ǃå .æ˦ˮǈǖǃ 

 ˤƙ ˖˻ơǑƼ  ˤƵƓǈ Ɠ˸ǋ˗ơá Ü˥˻˯ƽǄ˯˳ǆ ˥˻˯ǈ˦˵˳Ⱥ ˔˻ƕƓǈǕå ˥ǆ ÷˦ ˹ǃ ƗǃƓơ Ɨƪåïí ˖˲ ǃå
)‗ πȢπςωπυ) ˥˵Ƥ ˙ƤǕåā (‗ πȢπχρφυ ƗƼ̇ ƶ˸ǃ èǙāƓ˲ǆ ç˗Ƶ ßå̇ ƞɀā Ü(

.(Ɋƺ˷ǃå ˕˸ƪ) ǏǄḧǃå ɊƹƓ˷ǃå ǏǄƵ æ˦ˮǈǕå ïå˗ƞ Ɨǈ˦˵Ƥ ˙˻ƛƋƙ Ɏ˗ǆ 
 æ˦ˮǈǕå ïå˗ƞ Ɨǈ˦˵Ƥ ïå˗ǀǆ íåð Ɠ˸ǄḪ Ǌǈá Ǐǃã Ɨƪåï˗ǃå ˕˶ǄƤā üƓḧ˯ơǗå ˗ƿƓƼ ïå˗ǀǆ íåð

ǑǃƓ˯ǃƓɁā  ˗ƿƓƽǃå ïå˗ǀǆ íåðǑƼ .ƗƿƓˠǃå 
 þ˗˳˯˴˸ǃå ˔˻ƕƓǈǕå ÷˦ ǈ ïƓ ˯Ƥå ˗˹Ƶ ƗȻƓ˹ƶǃƓȺ Ɨƪåï˗ǃå ǉ˘ǋ ǏƮ˦ƙāǑƼ å ƴɂïƓ˵ǆ ÜƗ ˯˲˯ǃå Ɨ ˹ˮǃ

 ïå˗ƞ Ɨǈ˦˵Ƥ ïå˗ǀ˸Ⱥ ˙ƬƓ ǆ Ɇɜ˵Ⱥ ˙ƛƋ˯ƙ Ǐ˯ǃåā Ɨ ɜ ǃāï˗˻ǌǃå çßƓƽḧǃå ˖˻ơ ˥ǆ ˣǃîā
.æ˦ˮǈǕå 

 :ƕǁä˕ǁä çƑ˶ǂḥǁä ˗ƿƓƼ.Ɨǈ˦˵˳ǃå Üæ˦ˮǈǕå ÜüƓḧ˯ơǗå ˗ƿƓƼ ÜƗƿƓˠǃå 
 
 

Abstract:  

This paper deals with the effect of the pipe roughness on energy 

losses, as it has an important effect on the process of transporting 

and supplying water, because of its impact on the amount of losses 

resulting from the friction between the water and pipe walls. 

Where a case was studied for a type of pipe with two different 

roughnesses, One is soft (‗ πȢπςωπυȟ and the other is coarse 

mailto:mohammedelmanfud@gmail.com
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‗ πȢπχρφυ), and several attempts were made to find out the 

effect of the roughness on the total head. 

The study concluded that the greater the amount of roughness of the 

pipe wall, the greater the amount of friction loss, and thus the greater 

the amount of energy loss.  

This study recommends care when choosing the type of pipe used 

in infrastructure projects, in terms of hydraulic efficiency, which is 

directly affected by the roughness of the pipe wall. 

1- ƕǄ˕ƾǄ 
 xǃîā ÜƣɂïƓ˯ǃå Ɏ̠ǆ ǏǄƵ Ąå̇ˮ˻Ḫ ĄƓȻ̠˲ƙ ǉƓ˸ǃƓȺ Ɨɂ̇˵ ǃå èƓƶ˸˯˱˸ǃå íå̠ǆã ƗǄ˸Ƶ ̞ǄɜƬ Ɠ˸ǃƓɣǃ

ǉƓ ˸ǃƓȺ íå˗ǆǗå Ɨ Ǆ˸Ƶ ÿǕ  Ɨ ƪƓƪǕå Ɇǆå˦ƶǃå ˗ơá ˗ƶƙ Ɠǋïå̇ ˸˯ƪå ÿƓ˸ưāǑƼ  ā ß˦ ˵ǈ ï˦ˠƙ
.Ɨɂ̇ ˵ ǃå èƓƶ˸˯˱˸ǃå 

 Ąåï˦ɣ ƙ ̠ǌƬ Ɏ̆ǃåā ̇ưƓ˲ǃå ̞ƿ˦ǃå Ǐǃã ĄǙ˦Ʈā ǉƓ˸ǃå Ɇǀǈ û̇  ˟èï˦ɣ ƙ ˥ǆ̊ǃå ïā̇ǆ ƴǆā
 Ąå̇ˮ˻ǂǑƼ  íå̠ǆɀā Ɇǀ˹ǃ Ɨǆ̠˳ ˯˴˸ǃå û̇ ǃɣå Ɇ˷ Ƽá ˥ǆ ̝ ƕ˻ƓǈǕå ̠ƶƙā ÜǉƓ˸ǃå íå̠ǆã èƓǄ˸Ƶ

]Ąǚ˰ǆ ƗƼ˦˵ɜ˸ǃå èå˦˹ǀǃƓḪ Ɏ̇ƤǕå û̇ ǃɣå ƴǆ ƗǈïƓǀ˸ǃƓȺ ǉƓ˸ǃå1 Ɨǃ˦ǀ˹˸ǃå ǉƓ ˸ǃå ÿá ˖˻ơ Ü[
 èå˦˹ǀǃƓȺ ĄƓ˯ǈïƓǀǆ ƗƞïƓ˳ǃå èƓƛ˦Ǆ˸Ǆǃ ̇˻ Ḫˮ Ɇɜ˵Ⱥ ĄƓư̇ƶƙ Ɇƿá ÿ˦ḧƙ ̝ ƕ˻ƓǈǕå èƓɜƬ þå̠˳ ƪ˯ƓȺ

 Ɠ˸Ḫ ÜƗƼ˦˵ɜ˸ǃå ˥ɜ˸Ȼ ĄƓ˷Ȼáā ̇˳˯ǃå ƗǄ˸ƶǃ ǉƓ˸ǃå ô ƶ̇˯ƙ Ǚ ̝ ƕ˻ƓǈǕå þå̠˳ ƪ˯å ̠˹Ƶ Ǌǈá
 èå˦˹ǀǃå þå˗˳˯ƪå ˗˹Ƶ ˙Ƽå˦˯ǆ ˙˻ƹ ˙ǆǕå å˘ǋā ÜƗ ưïǕå Ɨ ƕîƓ˱ǃå ǉƓ˱ƙå ˛ɜƶȺ ƓǌǃǚƤ ƣ˷ǃå

 ƗƼ˦˵ɜ˸ǃåǑ˯ǃåā  ïå˗˲ǈå í˦ƞā ˔Ǆˠ˯ƙǑƼƓḪ ǑƼ ]ɖƼ˗˯ǃå ǉƓ˱ƙå2.[ 
Ƽā Ɠ˸ǆ ƗƽǄ˯˳ǆ ˝ƑƓ˶˳Ⱥ ˔˻ƕƓǈǕå ˥ǆ ÷å˦ǈá ç˗Ƶ ˙Ƽ˦˯ƙƽ˸Ǆǃ èåïƓ Ƥ ç˗Ƶ ˥˻˸˸˶˸Ǆǃ ˙ ƗǄưƓ

 ˔˴ơ Ɠǌ˹˻ƕÜƗƞƓ˲ǃå  ˔˻ƕƓǈǕå ˥˻ƕ ƗǈïƓǀ˸ǃå ˗˹Ƶ ˤǌǆ ɆǆƓƵ ˔˻ƕƓǈǕå ÿåï˗ƞ Ɨǈ˦˵Ƥ Ɇ˰˸ƙā
 çßƓƽḧǃå ˖˻ơ ˥ǆÜƗ ɜ ǃāï˗˻ǌǃå  ǏǄƵ ̝ ƕ˻ƓǈǕå ÿåï̠ƞ Ɨǈ˦˵ ǃ˳ ̇ƬƓ˸ǃå ̇˻ƛƋ˯Ǆǃ Ąå̇sǈ xǃîā

 ˗ƿƓƼ ïå˗ǀǆüƓḧ˯ơǙå ɏ˘ǃåā ƿƓˠǃå ˗ƿƓƼ ïå˗ǀǆ ǏǄƵ ˙ƬƓ ǆ Ɇɜ˵Ⱥ ˛ɜƶ˹ǒ]ǏǄḧǃå Ɨ3.[ 

2-  ˕ƽƑƻǁä) ˕Ǌ˯ǁä Ǐƺ ˕ƽƑƻǁäǏƺ ) (ƕƽƑ˞ǁäLoss of Head( 
) ˗ǌ˱ǃå ǑƼ ˗ƿƓƽǃåÈˤ˴ǀ˹ǒ (  ƗǆāƓǀ˸ǃå ÷˦ ˹ǃ Ɠǀ ˟Ǐǃã ]˥˻Ƶ˦ǈ4:[ 
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2-1 ) ûƑḥ˭ƟǗä ˕ƽƑƺFriction Loss( 
 é˗˲ɂāǏǄƵ ˥˻ƕ üƓḧ˯ơǙå ˔ˮ˴Ⱥ æ˦ˮǈǕå ý˦˟  ú̇ ƶƙā Üæ˦ˮǈǕå ïå˗ƞā ɖƼ˗˯˸ǃå ƴƑƓ˸ǃå

 Ɠǌǃ ̊ǆ̇ɂā Ɨ˴ Ƒ̇ǃå ̠ƿå˦ƽǃƓȺ ĄƓ˷Ȼá ˚ǆ̇ ƕ)È.( 
2-2 ) (ǏƴƮˤ˶ǁä) Ǐǂ˰˶ǁä ˕ƽƑƻǁäLocal Loss( 

 ˣǃ˘Ḫā ƴ ƪ˦˯ǃå āá ɖ˻˷˯ǃå Ɇ˰ǆ ɖƼ˗˯Ǆǃ ƗƛíƓ˲ǃå èƓưå̇ ˯ƵǙåā èƓǀƼå̇ ˸ǃå ˔ˮ˴Ⱥ é˗˲ɂā
 ̊ǆ̇ɂā Ɨɂ˦ǈƓ˰ǃå ̠ƿå˦ƽǃƓȺ ĄƓ˷Ȼá ú̇ƶƙā ÜèƓǆƓ˸˶ ǃå í˦ƞā ̝ˮ˴Ⱥ)˚ǆ̇ ƕ ƓǌǃÈ.( 

ǏǄƵā :˗ǌ˱ǃå ǑƼ ˗ƿƓƽǃå ÿƎƼ ˣǃî 
È В È В È                       (1) 

:ÿá ˖˻ơ 
В È .Ɨ ˴ Ƒ̇ ǃå ˗ƿå˦ƽǃå ÷˦ ˸˱ǆ = 
В È .Ɨɂ˦ǈƓ˰ǃå ˗ƿå˦ƽǃå ÷˦ ˸˱ǆ = 

Ǒƪïåí) ƗǃíƓƶǆ þå˗˳˯ƪƓȺ üƓḧ˯ơǗå ˗ƿå˦Ƽ Ɨ˸ ʾ æƓ˴ơ ˤ˯ɂā- ]ǏǄǒ Ɠ˸Ḫ (ìƓ ˴ȻƓƼ5:[ 
È  ʇ Ͻ   Ͻ                          (2) 

:ÿá ˖˻ơ 
‗ ˗˸˯ƶɂā üƓḧ˯ơǙå ɆǆƓƶǆ :ǏǄƵ  ú̇ ƶɂā ÜǑǄƤå˗ǃå æ˦ˮǈǕå ïå˗ƞ Ɨǈ˦˵Ƥā Ɨǆ˦ƶǈ Ɏ˗ǆ

.Ǒƪïåí ɆǆƓƶ˸Ⱥ ĄƓ˷Ȼá 
ὒ é˗˲Ȼ ɏ˘ǃå ý˦ˠǃå :ǏǄƵ    .ɊƹƓ˷ǃå ǑƼ ˗ƿƓƽǃå ǉíå˗˯ǆå 
D ˙ˠǀǃå :ǑǄƤå˗ǃå .æ˦ˮǈǖǃ 
v .ɖƼ˗˯Ǆǃ Ɨˠƪ˦˯˸ǃå ƗƵ̇ ˴ǃå : 
g Ɨ ƕîƓ˱ǃå ƗǄ˱Ƶ :.Ɨ ưïǕå 

 ìƓ ˴ȻƓƼ ƗǃíƓƶǆ þå˗˳˯ƪƓȺ Ɠǋ˗ǒ˗˲ƙ ˤ˯˻Ƽ Ɨɂ˦ǈƓ˰ǃå ˗ƿå˦ƽǃå ƓǆáǏǄƵ ]çï˦˶ǃå5:[ 
È  ʊϽ                                   (3) 

) ÿá ˖˻ơʊ ˗˸˯ƶȻ ɆǆƓƶǆ (ǏǄƵ ÷˦ ǈ  ÿƓɂ̇ ˱ǃå ƴˠǀǆ ɆɜƬ ǑƼ ˙˻ƺ˯ǃåǏǄƵā ɖƑƓƶǃå ÷˦ ǈ 
.˗ƿƓƽǃå ˣǃî ˔ˮ˴Ȼ ɏ˘ǃå 
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˗ƿå˦ƽǃå ïå˗ǀǆ ÿƎƼ þƓƵ Ɇɜ˵Ɂā ) Ɨɂ˦ǈƓ˰ǃåÈ) Ɨ ˴ǈ Ɇ˰˸Ȼ (10%   ĄƓɂ̇ǀƙ( ]6 ïå˗ǀǆ ˥ǆ [
) Ɨ˴ Ƒ̇ ǃå ˗ƿå˦ƽǃåÈ.( 

3- ƕǁƑƟ ƕƨäîì 
 ˔˻ƕƓǈǕå ÿåï˗ƞ Ɨǈ˦˵Ƥ ˙˻ƛƋƙ Ơ ư˦˯ǃǏǄƵ ƕƓǈǕå ˥ǆ ÷˦ ˹ǃ ƗǃƓơ Ɨƪåïí ˤƙ ÜƗƿƓˠǃå ˗ƿå˦Ƽ ˔˻

 Ɨǈ˦˵˳ǃå ˙˻ƛƋƙ Ɏ˗ǆ ƗƼ̇ ƶ˸ǃ Ü˥˻˯ƽǄ˯˳ǆ ˥˻˯ǈ˦˵˳ȺǏǄƵ .ǑǄḧǃå ɊƹƓ˷ǃå 
˯˸ǃå ƴ ˸ƞ ˕˻ˮ˰ƙ ˤƙ ˖˻ơ ƗƮƓ˳ǃå èå̇ ˻ƺÜ˥˻˯ǃƓ˲ǃƓȺ Ǐ˯ǃå ƗƼƓ˴˸ǃåā æ˦ˮǈǕå ÷˦ ˹Ḫ  ˤ˯ǒ

 ˗ƿƓƽǃå æƓ˴˯ơåǑƼ  ïå˗ƞ Ɨǈ˦˵Ƥ ˦ǋā ˗˻ơā ˙˻ƺ˯ǆ ßƓǀȺå ƴǆ Ü˙ˠǀǃåā Ɠǋíå˗˯ǆå ǏǄƵ ƗƿƓˠǃå
 á̇ ˠ˯ƪ Ǒ˯ǃå èå̇ ˻ƺ˯ǃå Ɨˢơǚ˸ǃ æ˦ˮǈǕåǏǄƵ .˥˻˯ǃƓ˲ǃå ǚḪ ǑƼ ǑǄḧǃå ɊƹƓ˷ǃå 

3-1 ý˕˱˭˲˶ǁä ïƑǊ˯ǁä ɂƬĀĀ öʕ ǆ 
 ƗǈïƓǀ˸ǃå ßå̇ ƞã ô̇ ƺǃ Ɇ˸ƶ˸Ⱥ ˔˻ƕƓǈǕå ǑƼ ˗ƿå˦ƽǃå æƓ˴ơ ðƓǌƞ þå˗˳˯ƪå ˤƙ Ɠǋ̇ Ḫî ɖƕƓ˴ǃå

) Ɇɜ˵ǃƓȺ Ơư˦˸ǃåā ÜƴƑå˦˸ǃå1 ÜǑǄƽƪā ɏ˦ǄƵ ˥˻˻˴ Ƒï ˥Ƒ˻̊ƞ ˥ǆ ÿ˦ḧ˯ǒ ðƓǌ˱ǃå å̆ǋā Ü(
 ɏ˦˯˲Ȼ ɏ˦Ǆƶǃå ß̊˱ǃåāǏǄƵ  Ɨǈ˦˵Ƥ ˙˻ƛƋƙ Ɏ˗ǆ ïƓ ˯Ƥå Ɠǌ˻Ƽ ˤ˯ǒ Ǒ˯ǃå ˔˻ƕƓǈǕå ˥ǆ í˗Ƶ

 ˔˻ƕƓǈǕå ÿåï˗ƞǏǄƵ ˱ǃå ÿá ˖˻ơ ÜƗƿƓˠǃå ˗ƿå˦Ƽ Ǐ˸˴ƙ (á) ˥˻ǒí˦˸Ƶ ˥˻Ɂ˦ˮǈá ǊȺ ˥˸ȻǕå ß̊
 û̇ƽǃå ƗƼ̇ƶǆ Ɠ˸ǌ˯ɣƪå˦ƕ ʕ˯ǒ èå̇˯ǆ˦ǈƓ˸ǃå ǉ̆ǋā Ü(æ) êï̠ǆ ñƓʿǆ þƓǆá ÿƓ˯˰ˮǆ èå̇˯ǆ˦ǈƓǆ

 ˥˻ƕ ÷ƓƽƙïǙå ǑƼǑƙßå̇ ƿ ɊƹƓ˷ǃå  āá   (ê) ˤƵƓ˹ǃå æ˦ˮǈǕå] ïƓ ˯ƤǗå ƴư˦ǆ æ˦ˮǈǕå ǏǄƵ
˯ǆ ƗƼƓ˴ǆ Ɠ˸ǌ˹˻ƕ Ɇ˶ƽȻ ˥˻˯ˠǀǈ ˥˻ƕ ˣǃîā Ü[(í) ˥˵˳ǃå æ˦ˮǈǕå˸ƙ ˖˻ơ Ü˗ơåā ˙ çßå̇ ƿ Ɇ˰

 ǏǃāǕå Ɨˠǀ˹Ǆǃ ɊƹƓ˷ǃåǑƼ ) ÿƓɂ̇ ˱ǃå ǉƓ˱ƙå( Ü(ǑƼ  Ɨˠǀ˹Ǆǃ ɊƹƓ˷ǃå çßå̇ ƿ Ɇ˰˸ƙ ˥˻ơ
) Ɨ ǈƓ˰ǃå(  .( 

 Üˤɜ˲˯Ǆǃ Ɨ ƑƓɁ̇ ǌḪ Ơ ƙƓƽǆā ô˦ơā ßƓǆ ˃ɂ̇ ˶ƙ ÿå̊ Ƥ ǊȺ ðƓǌ˱ǃå ˥ǆ ǑǄƽ˴ǃå ß̊ ˱ǃåā
.˥˻ƶǆ ˥ǆð ýǚƤ ð˦˱˲˸ǃå ßƓ˸ǃå ˤ˱ơ ñƓ ʿǃ êï˗ǆ ñƓ ʿǆā  
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) Ɇɜ˵ǃå1˔˻ƕƓǈǕå ǑƼ ˗ƿå˦ ƽǃå æƓ˴ơ ðƓǌƞ :( 

3-2 ïƑǊ˯ǁƑȸ ƕƬƑ˱ǁä çƑǆƑ ˬǁä 
1-  æƓ˴ơ ðƓǌƞ èƓƽƮå˦ǆ ˔˴ơā Ǌǈá ˖˻ơ ÜƗǈ˦˵˳ǃå ɄǄ˯˳ǆ ǑǄƤå˗ǃå Ɠ˸ǌ˲ˠƪ ˥˻Ɂ˦ˮǈá

 Ɨ˸ ʾ ƸǄˮƙ þ˗˳˯˴˸ǃå ˔˻ƕƓǈǕå ǑƼ ˗ƿå˦ƽǃåüƓḧ˯ơǙå ɆǆƓƶǆ ) ýāǕå æ˦ˮǈǖǃ‗

πȢπςωπυ) ˙ƤǕå æ˦ˮǈǕåā (‗ πȢπχρφυ.( 
2-  ˥˻˯ˠǀ˹ǃå ˥˻ƕ ƗƼƓ˴˸ǃå ý˦˟Ǒ˯ǃå  ˗ƿƓƽǃå æƓ˴˯ơå ˤ˯ǒǑƼ ÜƓǋíå˗˯ǆå ǏǄƵ ƗƿƓˠǃå  ˣǃîā

 = (˥˵˳ǃå æ˦ˮǈǕåā ˤƵƓ˹ǃå æ˦ˮǈǕå) ˥˻Ƶ˦˹ǃå ǚḧǃ1m. 
3-  = ïƓ ˯ƤǗå ƴư˦ǆ ˥˻Ɂ˦ˮǈǕå ǚḪ ˙ˠƿ17.5mm. 
4- ƛƏƑ˭˷ǁäĀ çƑȸƑ˲˰ǁä 

 ̝ ƕ˻ƓǈǕå ɊƤ ýǚƤ èƓǆƓ˸˶ ǃƓḪ èƓǀ˲Ǆǆ ɏá āá ûƓ˹˯Ƥå āá Ɨƶƪ˦ƙ ɏá í˦ƞā þ̠ƶǃ Ąå̇sǈ
 ƴư˦ǆƗƼƓ˴ǆ (ïƓ ˯ƤǙå 1 Ü(˙˯ǆ .Ɨǆā̠ƶǆ ÿ˦ḧ˯ƪ Ɨɂ˦ǈƓ˰ǃå āá Ɨ́ư˦ ǃ˸å ̠ƿå˦ƽǃå ÿƎƼ ǊǄƵ 

 āǏǄƵ ) ƗƿƓˠǃå ǑƼ ǑǄḧǃå ˗ƿƓƽǃå ïå˗ǀǆ ÿƎƼ ˣǃîTotal Energy Losses Ąå̠˸ ƶ˯ǆ ÿ˦ɜƪ (
 ɊǀƼǏǄƵ  üƓḧ˯ơǙå ˗ƿƓƼ) .(Friction Loss                                                        

4-1 ǏǁĀǓä ƕǁĀƑ˰˶ǁä 

Ϟ 

 

ϒ 
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- ƕǆˤ˳Ƣ ɄƽǓä åˤˬǆǓä 
ʇ πȢπςωπυ  

$ ρχȢυ ÍÍȢ                             , ρÍ .  
( σρφ ÍÍ                       ( ςςπ ÍÍ  
V = 5×ρπ  Í                     t = 19.4 sec                
1   

Ȣ
 ςȢυχχσρπ ÍȾÓÅÃȢ  

!  
ʌÄ

τ
 
ʌπȢπρχυ

τ
 ςȢτπυρπ   ÍȢ   

Ö  
1

!
 
ςȢυχχσρπ

ςȢτπυρπ
ρȢπχρφ  ÍȾÓÅÃȢ 

È  ʇϽ 
,

$
Ͻ 
Ö

ςÇ
 

È πȢπςωπυ
ρ

πȢπρχυ

ρȢρτψτ

ρωȢφς
 

È πȢπωχρφ ÍȢ 
ïå˗ǀǆ Ɇ˰˸ƙ Ɨ˸ ʿǃå ǉ˘ǋā :ÿá ɏá ÜƗƿƓˠǃå ǑƼ ǑǄḧǃå ˗ƿƓƽǃå 

È πȢπωχρφ ÍȢ 
-   ƕǆˤ˳Ƣ ˗ˮǀǓä åˤˬǆǓä 

ʇ πȢπχρφυ 
$ ρχȢυ ÍÍȢ                             , ρÍ .  

( τσπ ÍÍ                      ( ρσσ ÍÍ                         
  t = 17 sec                       m³  V = 5×ρπ 

1    ςȢωτρρπ m³/sec. 

Ö  
1

!
 
ςȢωτρρπ

ςȢτπυρπ
ρȢςςςψ ÍȾÓÅÃȢ 

È  ʇϽ 
,

$
Ͻ 
Ö

ςÇ
 

È πȢπχρφυ
ρ

πȢπρχυ

ρȢτωυτ

ρωȢφς
 

È πȢσρςπ ÍȢ 
:ÿá ɏá ÜƗƿƓˠǃå ǑƼ ǑǄḧǃå ˗ƿƓƽǃå ïå˗ǀǆ Ɇ˰˸ƙ Ɨ˸ ʿǃå ǉ˘ǋā 
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ḈÈ πȢσρςπ ÍȢ 
 ̠ƿƓƽǃå Ɨ˸  ʾæƓ˴ơā Ɏ̇Ƥà èǙāƓ˲ǆ éǚƛ ßå̇ƞƎɁāǑƼ  ˥ǆ ƗǃƓơ Ɇḧǃ ˙ˡƓ˹˸ǃå ƗƿƓˠǃå

ÜƗǈ˦˵˳ǃå ) ýā˗˱ǃƓȺ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ ƝƑƓ˯˹ǃå ˕ǈƓḪ1.( 
) üĀ˕˯ǁä1 ƞƮˤǐ .(ûƑḥ˭ƟǗä ɄǄƑƴǄ ) åˤˬǆǔǁʇ Ǎǂḥǁä ˕ƽƑƻǁäĀ Û(Ǐƺ ) ƕƽƑ˞ǁä▐■ Ʉḥǁ ˗˟Ƒ˷˶ǁä (

ƕǁĀƑ˰Ǆ 

ƕƴȸä̠ ǁä ƕǁĀƑ˰˶ǁä  ƕǁĀƑ˰˶ǁä
ƕˮǁƑˮǁä ƕ ǆƑˮǁä ƕǁĀƑ˰˶ǁä ǍǁĀǓä ƕǁĀƑ˰˶ǁä - 

▐╛ ▐╛ ▐╛ ▐╛ ⱦ 

Ȣ  □ Ȣ  □ Ȣ  □ Ȣ  □ Ȣ  

Ȣ  ἵ Ȣ  ἵ Ȣ  ἵ Ȣ  ἵ Ȣ  

 
5- çƑƜƑ˭˷˭ƨǗä 

 ɆƮ˦˯ǃå ˤƙ Ɨƪåï˗ǃå ǉ˘ǋ ýǚƤ ˥ǆǏǃå :ǑƙǙå 
1.  ˗˹Ƶ ǑǄḧǃå ɊƹƓ˷ǃå Ɨ˸ ʾ Ǌ˯˸ ʾ ˥ǆ ˙ˮǂá ïƓ ˯ƤǙå ƴư˦ǆ Ɋ˳ǃå ǏǄƵ ǑǃāǕå Ɨˠǀ˹ǃå

 ƴƑƓ˸ǃå ýƓǀ˯ǈå ̠˹Ƶ ̠ƿå˦ƽǃå ïå̠ǀǆ ǑƼ ƗǄƮƓ˲ǃå çíƓɂ̊Ǆǃ Ąå̇sǈ xǃîā ÜɎ̇ƤǕå Ɨɣǀ˹ǃå ̠˹Ƶ
 ǑǄḧǃå ɊƹƓ˷ǃå ïå̠ǀǆ ̋ ǀǈ Ǌ˹Ƶ Ɲ˯˹ǒ Ɠǆ ˦ǋā ÜɊ˳ǃå ý˦  ˟ǏǄƵ ɏ̇ƤǕ Ɨɣǀǈ ˥ǆ

 ǏǄḧǃå ɊƹƓ˷ǃå ïå̠ǀ˸Ⱥ ĄƓ˯ǈïƓǀǆ Ɋ˳ǃå ǏǄƵ ç̇˻ƤǕå Ɨɣǀ˹ǃå ̠˹Ƶ.Ɋ˳ǃå ƗȻå˗ƕ ˗˹Ƶ 
2.  Ɨǈ˦˵Ƥ ̇ƛ˻Ƌ˯ǃ Ąå̇sǈ xǃîā Üæ˦ ǈˮǕå ïå̠ƞ Ɨǈ˦˵Ƥ ïå̠ǀǆ çíƓɂ̊ƕ ƗǄḧǃå ̠ƿå˦ƽǃå íåí̊ƙ

.üƓḧ˯ơǙå ˗ƿå˦Ƽ ǏǄƵ æ˦ˮǈǕå ïå˗ƞ 
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3.  ɊƹƓ˷ǃå ïå˗ǀǆ Ɇƿ Ɠ˸ǄḪ ˔˻ƕƓǈǕå ɊƤ ǑƼ ǉƓ ˸ǃå Ɠǌƶˠǀƙ Ǒ˯ǃå ƗƼƓ˴˸ǃå ý˦˟ íåð Ɠ˸Ǆǂ
Ɠɣǃå ɊƤ ÿá ɏá Ü̠ƿå˦ƽǃå ïå̠ǀǆ çíƓɂ̊ǃ Ąå̇sǈ xǃîā ÜǑǄḧǃå ǑƼ ɆƽƪǕ Ɠ˸Ƒåí Ɋ ǌǒ Ɨƿ

 .ƗƿƓˠǃå ǑƼ ˗ƿƓƽǄǃ Ɨ˱ ˯ǈ ˣǃîā ÜƗḪ̇ ˲ǃå ǉƓ˱ƙå 
4.  ǊǈǕ Ąå̇sǈ xǃîā ÜǑǄḧǃå ɊƹƓ˷ǃå ïå̠ǀǆ ɆǀȻ ̝ ƕ˻ƓǈǕå ɊƤ ɆƤåí ƴƑƓ˸ǃå ƗƵ̇ƪ çíƓɂ̊ƕ

 ïå˗ƞ ƴǆā ˞ƶ ǃå Ɠǌ˷ƶȺ ƴǆ ƴƑƓ˸ǃå èƓ˭ɂ̊ ƞ ˥˻ƕ üƓḧ˯ơǙå íåí̊ ǒ ƗƵ̇ ˴ǃå çíƓɂ̊ ƕ
å ïå˗ǀǆ íåí̊ ƙ ˣǃ˘ǃ Ɨ˱ ˯˹Ḫā ǑǄƤå˗ǃå æ˦ˮǈǕå Ɨ˸ ʾ ÿƓ˶ǀǈ Ǐǃå ɏí˓ǒ Ɠǆ ˦ǋā Ü˗ƿå˦ƽǃ

.ǑǄḧǃå ɊƹƓ˷ǃå 

6- ƕƬǘ˱ǁä 
 ˗ƿƓƼ ïå˗ǀǆ íåð æ˦ˮǈǕå ïå˗ƞ Ɨǈ˦˵Ƥ ïå˗ǀǆ íåð Ɠ˸ǄḪ Ǌǈá Ǐǃã Ɨƪåï˗ǃå ˕˶ǄƤƓḧ˯ơǙåÜü 

ɁāǑǃƓ˯ǃƓ  ˗ƿƓƽǃå ïå˗ǀǆ íåðǑƼ  ƗƿƓˠǃåɏ˘ǃå  Ɏ̇ƤǕ Ɨɣǀǈ ˥ǆ ƓǌǃƓǀ˯ǈå ̠˹Ƶ ǉƓ˸ǃå Ǌǃ ô ƶ̇˯ƙ 
.ǉƓ ˸ǃå ˗ɂā˚ƙ èƓɜ Ƭ āá ǉƓ ˸ǃå Ɇǀǈ ˔˻ƕƓǈá ɉ˦ˠƤ ý˦˟ ǏǄƵ 

ɏá  ˗˹Ƶ (Ɋƺ˷ǃå ˕˸ƪ) ɊƹƓ˷ǃå ïå˗ǀǆ ÿáɏá  ïå˗ǀǆ çíƓɂ̊ ƕ Ɇǀ ƪ Ɨɜ ˵ǃå ǏǄƵ Ɨˠǀǈ
.æ˦ˮǈǕå ïå˗ƞ Ɨǈ˦˵Ƥ 

 
- ƲƜä̠ ˶ǁä 

]1[ "ǉƓ˸ǃƓȺ íå̠ǆǗå Ɨƪ̠ǋ˹" :Ɏā̠ƶǃå ûíƓƮ ̠˸ ǆ˲ í.á ß̊ ˱ǃå )1ÜúïƓƶ˸ǃå çƋ˵˹ǆ Ü(2005 
 Ɨɂï˗˹ɜƪǗå Ü- .˙˶ǆ  

]2[  Ɇ˻˹˻Ƽ Ǒǃ˦ˮǃå çíƓǆ ˥ǆ ƗƵ˦˹˶˸ǃå Ɨ ɜ ˯ƪǚˮǃå ˔˻ƕƓǈǕå" :ðƓ˯ƶ˸ǃå ƠǃƓƮ ˤ ˀå̇ ƕã .í.á
 ˗ǒåï˦ǄǂPVC Üí˦ƶƪ ˣǄ˸ǃå ƗƶǆƓƞ Ü"2009  .ƗȻí˦ƶ˴ǃå Ɨ Ɂ̇ ƶǃå ƗḧǄ˸˸ǃå Ü 

]3[ "ǉƓ ˸ǃå Ɇǀǈ èƓǆ˦ˢ˹ǆā Ɨ˰ǒ˗˲ǃå ˔˻ƕƓǈǕå" :í˦ƽ˹˸ǃå ïƓ˸Ƶ ˗˸˲ǆ .þ ˗ǀǆ ˖˲Ⱥ ˥˸ư þ
 ˃ɂ̇ Ƥ Ü˔ƿ̇ ˸ǃå ƗƶǆƓƞ ÜƗ ǈ˗˸ǃå Ɨƪ˗˹ǌǃå ǑƼ ˙˻˯˴ƞƓ˸ǃå Ɨƞïí Ɇ˻ǈ èƓ Ǆˠ˯ǆ2013 Ü

 ˛˸˳ǃå-Ɠ ˮ˻ǃ. 
]4[ "Ɠɜ ǃāï˗˻ǌǃåā ƴƑå˦˸ǃå Ɠɜ ǈƓɜ ǆ" :˚ǄǒƓƞ .ú ˗ǃƓ˹ɂï .í  Ɨ ǃā˗ǃå ïå˗ǃå ÜɆƑƓ˴ǆā èƓɂ̇ ˢǈ

Üƴɂð˦˯ǃåā ˙˵˹Ǆǃ1992  ç̇ ǋƓǀǃå Ü- .˙˶ǆ 
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]5[ ˮˠƙā Ɠɜ ǃāï˗˻ǌǃå" :Ǒ˹ǒƓ˹˱ǃå ˥˸ơ̇ ǃå ˗ˮƵ ˗˸˲ǆ .í˗˻ǌǃå "Ɨ ǈ˗˸ǃå Ɨƪ˗˹ǌǃå ǑƼ ƓǌƙƓǀ Ɠɜ ǃāï
)1 ÜƗ ʹǆƓ˱ǃå ˔ƙå̇ ǃå ïåí Ü(1986 èā˙˻ƕ Ü-  .ÿƓ˹ˮǃ 
]6[  Ü"̝ƪƓ˲ǃå Ɨǈ˦ƶ˸Ⱥ ̝ ƕ˻ƓǈǕå èƓɜƬ æƓ˴ơ ǑƼ Ɨǆ̠˳ ˯˴˸ǃå û̇ ǃɣå ˥Ƶ Ɨƪåïí" :ǚƶǆ ɆƑåā

 Üɖ˵ǆí ƗƶǆƓƞ ƗǄ˱ǆ1990 ˗Ǆ˱˸ǃå Ü6 í˗ƶǃå Ü21. 
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˛˱ǂ˶ǁä 
 ƴƼ̇ ǃ Ǒˠƽ˹ǃå ˥˸ɜ˸ǃå ƗƿƓ˟ þ˗˳˯˴ƙï˗˶ǆā ÜɖƼ˗˯ǃå Ɨ ʹ ˮˠǃå ïƓȺǓå ˥ǆ Ơˠ˴ǃå Ǐǃã êƓ˯ǈǗå 

 ˥ ɜ˸˸ǃå  ˥ǆ ɖƼ̠˯ǒ Ɋƽ˹ǃå Ɇƶ˱Ȼ ɏ̆ǃå Ɋƺ˷ǃå ú̇ƶĈȻ .Ǒɣƽ˹ǃå ˥˸ ɜ˸ǃå Ɋƺư ˦ǋ ƗƿƓɣǃå ǉ̆ǋ
 Ɋƺ˷Ǆǃ ˥ɜ˸Ȼ ÜƓĄˮ˴ǈ ƓĄƶƽƙ̇ǆ ˥ ɜ˸˸ǃå Ɋƺư ÿ˦ɜȻ Ɠǆ̠˹Ƶ .˥˸ ɜ˸ǃå Ɋƺư ʕƪƓȺ ̇˭ˮǃå Ǐǃã

˸˱˯ǃå èƓƶ˸˱ǆ Ǐǃå Ǐ˯ơā Ü˙˭ˮǃå ñåï Ǐǃã Ɋƽ˹ǃå ƴƼ̇ ǒ ÿá.ɆƮƓƽǃåā ƴ 
 Ɋƺ˷ǃå Ɇǀ ƪ Ü˙˭ˮǃå ú˦ƞ ý˦˟ ǏǄƵ ˥˻ƶƽƙ̇ ˸ǃå ðƓƺǃåā Ɋƽ˹ǃå ɖƼ˗ƙ ƴǆ Üˣǃî Ǐǃã ƗƼƓưǗƓȺ

.Ǌ˸˱ ơ í̠˸ƙā ðƓƺǃå Ɇ˶ Ƽ ʕ˯ƪ˻ā ÜĄƓ˱ɂï̠ƙ 
 Ɇǀơ ǑƼ ïƓȺà ƗƶɁïǕ Ǒƶ ˮˠǃå ɖƼ˗˯ǃå ˝ƑƓ˶Ƥ Ɇ˻Ǆ˲ƙā ˗ǒ˗˲ƙ ǏǄƵ Ɨƪåï˗ǃå ǉ˘ǋ è̊ Ḫï

 ƝǆƓǈ̇ ƕ þå˗˳˯ƪƓȺ Ǒˠƽ˹ǃå ïƓ˶˯ǈåPIPESIM ǉ˘ǌǃ Ɨ ˴ Ƒ̇ ǃå èƓǆ˦Ǆƶ˸ǃåā èƓǈƓ ˮǃå ƴ˸ƞ ˤƙ .
 èƓǈƓ ƕ Ɇ˻Ǆ˲ƙ :Ɇ˸˵ƙ Ǒ˯ǃå Ɨ ƕƓ˴˲ǃå èƓ Ǆ˸ƶǃå ýƓ˸ḧ˯ƪǙ Ɠǋíå˗Ƶɀā Ɨƪåï˗ǃåPVT ˥ɂ˦ḧƙā Ü

 ˥ǆ Ǒƶ ˮˠǃå êƓ˯ǈǗå þƓˢǈ Ɨɜ Ƭ ßƓ˹ˮǃ ƝƑƓ˯˹ǃå ˥ǆ ɖǀ˲˯ǃåā ˙˭ˮǃå êî˦˸ǈā Ü˙˭ˮǃå ýƓ˸ḧ˯ƪã
˻ƺ˯˸Ǆǃ Ɨ ƪƓ˴˲ǃå Ɇ˻Ǆ˲ƙ ɖ˻ˮˠƙ ˤ˯˻ƪ .ɆƮƓƽǃå Ǐǃã ˥˸ɜ˸ǃåǄǃ Ɨƪåï˗ǃå ǉ˘ǌǃ èå̇ ǏǄƵ ý˦˶˲

 ǑǄƤå˗ǃå ˙ˠǀǃå çíƓɂð ÿá Ǒǋ Ɇ˻Ǆ˲˯ǃå å˘ǋ ˥ǆ Ɨ ˴ Ƒ̇ ǃå ƝƑƓ˯˹ǃå .Ɨ Ǆ˻ƺ˵˯ǃå úā˙ˢǃå Ɇ˷Ƽá
 ðāƓ˱˯ƙ Ǚá ̝ Ȼ˱ Ɨ˸ ǃʿå ǉ̆ǋ ˥ḧǃā ɖƼ̠˯ǃå ý̠ƶ˸ǃ Ɏ˦˶ǀǃå Ɨ˸ ǃʿå çíƓɂð Ǐǃã ɏí˓ǒ æ˦ ǈˮǖǃ

.˔˻ƕƓǈǕå ɊƤ çíƓǆ ɆǂƉƙ ƗƵ̇ ƪ Ɨ˸ ʾ 
í ̇˰ǂá ƝƑƓ˯ǈ ƝǆƓǈ̇ˮǃå ǑɣƶȻ ÜƓĄ˷Ȼá.Ɨɂā˗˻ǃå èƓȺƓ˴˲ǃå ˥ǆ Ɨƿ 
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Abstract 

The energy of the reservoir uses to rise the production to the surface 

from natural flowing wells. The energy source is the reservoir 

pressure. The pressure that makes the crude oil from the reservoir 

flow to the bottom of the well is known as the flowing bottom hole 

pressure. When bottom hole flowing pressure is relatively high, the 

pressure can raise the oil to the wellhead, and even into the gathering 

manifolds and the separator. 

In addition, with the rising oil and gas flowing along the wellbore, 

the pressure will gradually reduce, and the gas will be separated out 

and expand its volume. 

This study focusing on the determination and analysis of the natural 

flow characteristics for four wells in Intesar oil field using PIPESIM 

software. The data and main tools for this study have been gathered 

and prepared for the completion of the calculations which include: 

the PVT data analysis, well completion configuration, well model 

and results investigation for the build of the natural production 

system network from the reservoir to the separator. Sensitivity 

analysis will be applied for this study to optimize the best operation 

properties. The main findings from this analysis are that, increasing 

tubing inside diameter results in increasing of the maximum value 

of the flow tare but this value must not exceed the value of the 

erosion velocity of the pipeline line material.  

Also, software calculation gives more accurate results than the 

manual calculations.  

Keywords: reservoir, natural flowing wells, Intesar oil field, tubing 

inside diameter. 

1. Introduction  

The Inflow Performance Relationship describes the reservoir's 

ability to transport hydrocarbon fluids to the wellbore (IPR). Under 

a given average reservoir pressure "pr," the inflow performance 

relationship of a well is a relationship between the bottom-hole 

flowing pressure "pwf" and the well production rate" Q ".[1] In a 

single-phase fluid flow network, the interaction between the various 

parts is commonly defined in terms of two pairs of variables: 

pressure and flow rate, and temperature and heat flow 
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They are instances of pairs of effort and flow variables, which are 

important concepts in the engineering area known as systems 

dynamics. [2] 

 The inflow performance relationship (IPR) for a well is the 

relationship between the flow rate (Qo), of the well and the flowing 

pressure of the well Pwf.  In single phase flow this is a straight line 

but when gas is moving in the reservoir, at a pressure below the 

bubble point, this is not a linear relationship. [3]  

Oil production uses the energy of the reservoir oil to spray the oil to 

the ground. The energy source is the reservoir pressure. The 

pressure that makes the crude oil from the reservoir flow to the 

bottom of the well is known as the flowing bottom hole pressure. 

When bottom hole flowing pressure is relatively high, the pressure 

can raise the oil to the wellhead, and even into the gathering 

manifolds and the separator. In addition, with the rising oil and gas 

flowing along the wellbore, the pressure will gradually reduce, and 

the gas will be separated out and expand its volume. The elastic 

expansion energy of gas is also one of the energy sources of the 

natural flow. [4] 

2. IPR (Inflow Performance Relationship) 

A mathematical tool used in production engineering to assess well 

performance by plotting the well production rate against the flowing 

bottomhole pressure (BHP). The data required to create the IPR are 

obtained by measuring the production rates under various 

drawdown pressures. The reservoir fluid composition and behavior 

of the fluid phases under flowing conditions determine the shape of 

the curve. [5] 

Considering the performance of oil wells, it is often assumed that a 

wellôs performance can be estimated by the productivity index. 

However, Evinger and Muskat pointed out that, for multiphase flow, 

a curved relationship existed between flow rate and pressure and 

that the straight-line productivity index did not apply to multiphase 

flow. The constant productivity index concept is only appropriate 

for oil wells producing under single-phase flow conditions, 

pressures above the reservoir fluidôs bubble point pressure. For 

reservoir pressures less than the bubble point pressure, the reservoir 

https://www.sciencedirect.com/topics/engineering/reservoir-pressure
https://www.sciencedirect.com/topics/engineering/bottomhole-flowing-pressure
https://www.sciencedirect.com/topics/engineering/bottomhole-flowing-pressure
https://www.sciencedirect.com/topics/engineering/wellheads
https://www.sciencedirect.com/topics/engineering/elastic-expansion
https://www.sciencedirect.com/topics/engineering/elastic-expansion
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fluid exists as two phases, vapor and liquid, and techniques other 

than the productivity index must be applied to predict oil well 

performance. [6] 

 

Figure (1) below illustrate the main pressure nodes tat used for this 

study. 

 
Figure (1) Flow Path and Pressure Nodes from Reservoir to the 

Separator. 

An IPR curve is significant because it represents the reservoir fluid's 

capacity to reach the well bore. In other words, it depicts the link 

between reservoirs and the fluid deliverability of well bores. 

2.1 Factors affecting inflow performance relationship (IPR) 

Skin, either as a result of formation damage or stimulation 

An increase in oil viscosity as pressure decrease and gas is evolved. 

Shrinkage of oil as gas is evolved when pressure on oil decreases. 

 

The factors affecting IPR will alter as a consequence of drawdown 

changes at constant values of average reservoir pressure declines 

due to depletion, or as a result of drawdown changes at constant 

values of average reservoir pressure falls due to depletion. [7]. 

 

3. Methodology 

    In this study, PIPESIM software was used to complete all tasks 

and cases to apply the nodal analysis in the study wells to determine 
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the best operating point and to predict when the production phase 

will be turned into the artificial phase as result of non- intersection 

between the IPR and OPR curves. 

The steps for the software calculations include the PVT data 

inputting and matching, well completion configuration, IPR and 

TPR investigation and surface network production system analysis. 

All of these tasks will be done using PIPESIM software. 

 

4. Overview of the Studied Reservoir and Field Location  

The Intisar hydrocarbon reservoir is a carbonate reef of Paleocene 

origin with no appreciable flow barrier. This is an under saturated 

reservoir with an oil of 40 °API and solution gas oil ratio of 1446 

SCF/STB. The reservoir, is at a datum of 9,000 ft SS with an initial 

OOIP of 1.76 billion stock tank barrels and initial reservoir pressure 

of 4,257 psia. [8] 

 A series of very successful reservoir management strategies have 

been applied in order to optimize and increase the production 

capacity and reserves. So far 69.2 % (1.2 MMSTB) of OOIP has 

been recovered mainly due to implementation of an EOR 

project.The field and wells location are shown in figure 2&3. [8] 

 

 

Figure (2) Intisar Oil Field Location 






























































































































































































































































































































































































































































































































































