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ϣгЯЪ ϸϹЛЮϜ  

ϠбЃ йЯЮϜ егϲϽЮϜ буϲϽЮϜ ϢыЋЮϜм аыЃЮϜм пЯК ЬнЂϼ йЯЮϜ Ϲгϳв бϦϝ϶ ̭ϝуϡжъϜ 

еуЯЂϽгЮϜмé ̪ϹЛϠм 

 ̠Ƽåāï ˥ǆ å̠Ƽåï Ɨ˹ǀ˯ǃåā þ˦ǄƶǄǃ Ɨǃā̠ǃå ƗǄ˱˸ǃå ÿ˦ḧƙ ÿå Ɠǈïā̇ƪ ǑƵåāí ˥˸ǃ Ǌǈåå Ǒ˸Ǆƶǃå ˙˵˹ǃ
 ʕƵí ǏǄƵ Ɇ˸ƶƙ Ǒ˯ǃå Ɏ̇ḧˮǃå èǚ˱ ǃ˸å Ɏ̠ơåā èǙƓ˱˸ǃå ɄǄ˯˳ǆ ǑƼ Ǒ˸Ǆƶǃå ˖˲ ǃå Ɋ ˵˹ƙā

 ˖˻ơ ÜèƓ˶˶˳˯ǃå Ǐ˯Ƭāƙɜ˲˯ǃå ɖɂ̇ ˟ ˥Ƶ ˤǌƛ˦˲Ⱥ ˤ ˻ǀ˯ǃ Ɨ˸ ˢƵ ƗƮ̇ Ƽ ˥˻˰ơƓ Ǆǃ ˙Ƽ˦ ˤ
 ÜƓǋ̇ ˵ǈ çðƓƞǗ ǑƪƓƪá ɉ̇ ˵Ḫ Ɨ ˸Ǆƶǃå é˦˲ ǃå Ǌǃ ƴ˷˳ƙ ɏ˘ǃå Ǒ˸ǄƶǃåǚƤ ˥ǆ Ǒ˯ǃåā Ɠǌǃ

 ˥ɜ˸Ȼǃå ǉ̆ǋ Ǐ˹ˮ ǒ˯ ˥ǆ Ǐǃã ý˦Ʈ˦ǃå ǑƼ Ąǚǆá ʕǌƛ˦˲Ⱥ ƝƑƓ˯ǈ ô Ƶ̇ ˥ǆ ˥˻˰ơƓǄǃ é˦˲
 ÜèƓƶ˸˯˱˸ǃå Ɨǆ˗Ƥ ǑƼ Ɠǌƽ ˡ˦˯ǃ ƝƑƓ˯˹ǃå ˣǄƙāƼƓ Ɨǆ˗ǀ˯˸ǃå ýā˗ǃǌǈ Ǒ˹ˮƙ Ǒ˯ǃå Ǒǋ ǏǄƵ Ɠǌ˯˷

ƗƼ̇ ƶ˸ǃåā ˤǄƶǃå. 
 ɖǄˠ˹ǆ ˥ǆ ā  Üǚǌƪ Ɠǌ˻ǃã ý˦Ʈ˦ǃå ÿ˦ɜȻ Ɠǆ̠˹Ƶ ƗǄƵƓƼ ̇˰ǂá ÿ˦ḧƙ ƗƼ̇ƶ˸ǃå ÿá í ǑƼ Ɠ˹ƕá

ƗǄ˱˸Ǆǃ Ǒǈā˙˯ḧǃǙå ƴƿ˦˸ǃå ýǚƤ ˥ǆ Ɨ˸ɜ˲˸ǃå Ɨ ˸Ǆƶǃå éƓ˲ȺǙå ˙˵ǈ ǏǄƵ ƗǄ˱˸ǃå ǉ˘ǋ 
)rs.com.ly/istj-www.stc( 

  ā Ɠǋ̇ ˵ǈ Ǐǃå ƗƼƓưǗƓȺ ..ƓǈƓ˱ǆā ˙˴ɂā Ɨǃ˦ǌƪ ɆɜȺ ƓǌǄ˻˸˲ƙ ˥˻˸˯ǌ˸ǃåā ˥˻˰ơƓ Ǆǃ ˥ɜ˸Ȼ
 ƗǄ˱ǆ ýǚƤ ˥ǆ Ɠǌƶɂð˦ƙ.ƗƵ˦ˮˠǆ Ɨ ïʾā 
 ïā˗Ʈ Ɨ ƪƓ˹˸Ɂā˗˳Ƴ ðìƑ˲ǁä ì˕ƴǁä  ƗǄ˱˸ǃå ˥ǆ˚ǌ˯˹ǈ  ā ƗƮ̇ ƽǃå˦Ƶ˗ǈ  ßǚǆ̊ ǃå ɆḪ

 þ˦Ǆƶǃå ýƓ˱ǆ ǑƼ ˥˻˶˶˳˯˸ǃå ˥˻˰ơƓ ǃåƗ ʿ ˮˠ˯ǃåā Ɨ ƪ˗˹ǌǃå  ā ˤǌƛ˦˲Ⱥ ˙˵˹ǃ Ǒ˸Ǆƶǃå ˤǌƞƓ˯ǈɀ
 ƗǄ˱˸ǃƓȺƗ ˹ǀ˯ǃåā þ˦ǄƶǄǃ Ɨ ǃā˗ǃå. 

 ç̆ƙƓƪǕå ā éƓĊ˲ǃå ƴ˸ƞ í˦ǌƞ ĄƓǃƓƵ ˥˸˰ƙ ÿá ƗǄ˱˸ǃƓȺ ̇ɂ̇˲ ǃ˯å Ɨ˭˻ǋ ̇ Ȼ˴ ..å̇˻Ƥá ā
 Ɠǌǈá Ɠ˸Ḫ ,Ɨ ˸Ǆƶǃå ˤǌƿåïāá ā ˤǌƛƓ˲Ⱥá ˙˵˹ǃ ƗǄ˱˸ǃå ǉ˘ǋ èƓ˲ƽƮ åāïƓ˯Ƥå ˥ǒ˘ǃå ˥˻˸˯ǌ˸ǃå
  ƗǄ˱˸Ǆǃ Ɨǆ˗ǀ˸ǃå é˦˲ ǃå  Ɨƶƞå̇ ǆ ā ˙ɂ̇ ˲ƙ ǑƼ ˤǋƓƪ ˥ǆ Ɇḧǃ ÿƓƼ̇ ƶǃå ā ˙ɜ˵ǃå Ɇɂ̊ ˱Ⱥ þ˗ǀ˯ƙ
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Ϝ С̮̮уДнϧЮϜцϝуϡуЮ сТ сЮϝ̮̮ЛЮϜ б̮̮уЯЛϧЮϜ сТ Ϥϝвн̮̮̮ЯЛгЮϜ ϣ̮̮узЧϧЮ Э̮̮ϫв 

ЬнЯ̮̮̮̮̮ϲм ϤϝтϹ̮̮̮̮ϳϦ 

The optimal employment of information technology in higher 

Education in Libya Challenges and solutions 

 
1*üˤƟǓä îˤ˴˷Ǆ îƑ˴˭ǆäa   2*ê̠ ƺ Ǐ˰˭ƺ ˕ǉƑǆb 3*ɄƴƪǓä ǈǂǁä˕ˬƳ æ̠ ǉïc 4*ƞɚƬ ǏǂƳ ƕǊɀ˘ǆd 

1 ,4 ˙˻˵ƹ ˥ƕ æƓȺ Ɨ Ɂ̇ ˯ǃå Ɨ ǄḪ ˛Ǆƕå̇ ˟ ƗƶǆƓƞ 2,3èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ Ɨ Ǆǂ ˛Ǆƕå̇ ˟ ƗƶǆƓƞ 
ent20022003@yahoo.coma N.Farah@uot.edu.lyb Z.Elashaal@uot.edu.lyc naziha29sakkah@gmail.comd 

:ƕƬǘ˱ǁä    
˥ǆ ú˗ǌǃå  Ɨǆ˗˳˯˴˸ǃå Ɨ˰ǒ˗˲ǃå èƓ ˹ǀ˯ǃå  ˤǋá ƗƼ̇ ƶǆ Ɨƪåï˗ǃå ǉ˘ǋǑƼ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå˯ǃåā Ɨ ˸Ǒ 
å ƓǌǃǕƼ ˙˻ˮḧǃå ˙ƛǑ  ǏǄƵ ÷ǚ˟Ǚåā ,Ɠǌǆå˗˳˯ƪå Ɏ˗ǆā Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ˙ɂ˦ˠƙ á ˤǋ

˯ǃå ƴƼåā˗ǃåā èƓǆ˦ǀ˸ǃåǑ Ƽ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ ˃ ˡ˦ƙ ç̇ ḧƼ ˗ɂ˓ƙǑ ˯ǃåā ˤ Ǆƶ˯ǃåǈā˙˯ḧǃǙå ˤ ǄƶǑ ,
 āá ĄƓ˷Ȼ ˯ǃå èƓȻ˗˲˯ǃå ˙ˮǂá ǏǄƵ ú̇ ƶ˯ǃåǑ å ˃ ˡ˦˯ǃå Ɇƿ̇ ƶƙǕǄƶ˸ǃå èƓ ˹ǀ˯ǃ Ɇ˰ǆèƓǆ˦ ,

å ƗƼ̇ ƶǆāǕˣǃî ßåïā æƓ ƪ ˥Ƶ ˖˲ ǃåā Ɠǌǃ ý˦Ǆ˲ǃåˤˢǈ . çïåíã þƓˢ˹Ḫ ˤǄƶ˯ǃå üǚˮǃå 
íï˦ƕBlack Board  ˥ǆ ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƵ Ɇơ ǊǈƋƬɆĈƞ ǃå ɆǂƓ˵ǆƗƶǆƓ˱ åǗ Ɨɂïåí

Ɨ ˸Ǆƶǃåā Ɨ ˸ Ǆƶ˯ǃåāƴǆ ĄƓƮ˦˶Ƥ Ü  çíƓɂ̊ ǃåƗˡ˦˲Ǆ˸ǃå  íå˗Ƶá ǑƼ Ɨ ǄˠǃåǑƼ ˥˻ˮƹå̇ ǃå  ɉå̇ ˳ǈǙå
ǑƼ ǑƶǆƓ˱ǃå ˤ Ǆƶ˯ǃå ˤƙ ˖˻ơ . ǑǄ˻Ǆ˲˯ǃå ǑƽƮ˦ǃå Ɲǌ˹˸ǃå þå˗˳˯ƪåǑƼ Ɇ˰˸˯˸ǃå  ƗǈƓ ˯ƪǙå

 ÜƗƪåï˗Ǆǃ çåíƋǂƓǋïƓ ˯ƵƓȺ èƓǈƓ ˮǃå ƴ˸˱ǃ çåíáÜ ) ˕˹˸˷ƙ ˖˻ơ60ç̇ ǀƼ (Ü  ǏǄƵ ˕ǀ ˟ Ǒ˯ǃåā
)70 Ɨ Ǆ˟ā ˛ɂï˗ƙ Ɨ˭˻ǋ ßƓ˷Ƶá ˥ǆ (ǃ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙā ˙˻˵ƹ ˥ƕ ˙˶ƿ Ɨ Ɂ̇ ˯ǃå Ǒ˯˻Ǆḧ

Ɨ ˮ˻Ǆǃå ˛Ǆƕå̇ ˟ ƗƶǆƓ˱ȺÜ ǃ Ɨ˹˻ƶḪǄƓˮǃå Ɇ˻Ǆ˲ƙ ʕƙā .ĄƓƑå˦˵Ƶ ƓǋïƓ˯Ƥå ʕƙ Ǒ˯ǃåā ÜƗƪåï̠ èƓǈ
 Ɨɂ˦˭˸ǃå ˔˴˹ǃåā èåïå̇ ḧ˯ǃå þå˗˳˯ƪƓȺ ā,˹ǀƙ ˃ ˡ˦ƙ ÿá Ɨƪåï˗Ǆǃ Ɨ ƑƓǌ˹ǃå ƝƑƓ˯˹ǃå è̇ ǌˡá Ɨ

 ýåðǙā ÜǏǃāǙå ǊǄơå̇ ǆ ǑƼ ýåðƓǆ Ɠ ˮ˻ǃ ǑƼ ǑǃƓƶǃå ˤ Ǆƶ˯ǃå ǑƼ ˛ɂï˗˯ǃå ôå̇ ƹá ǑƼ èƓǆ˦Ǆƶ˸ǃå

mailto:ent20022003@yahoo.com
mailto:bN.Farah@uot.edu.ly
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Ʉƶư ǑƼ Ɇ˰˸˯ƙ èƓȻ˗˲˯ǃå ˥ǆ ƗǄ˸ƞ Ǌƞå˦ǒ  Ʉƶư ˥ǆ Ɠǌ˹Ƶ Ɲ˯˹ǒ Ɠǆā ÜƗ ˯˲˯ǃå Ɨ ˹ˮǃå
èƓǆ˗Ƥ èƓǆ˗Ƥā ƗƶǆƓ˱ǃå åǗæ˦ƪƓ˲ǃå ɆǆƓƶǆ ˙Ƽ˦ƙ þ˗Ƶā Ü˕ǈ̇ ˯ǈ èƓ Ǆḧǃå ˞ƶȺ ǑƼ Ü

ïíå˦ḧǃåā èå̇ ˮ˳ǃå ƗǄǀǃ ƗƼƓưǗƓȺ ÜĄƓ˹ǀƙ ƗǄǋ˓˸ǃå  āÜǑ˹ƽǃå ˤƵ˗ǃå ˚ǂå̇ ǆ ïāí æƓ ʺ Ⱥ ƗƼƓưǗƓ
 þƓˢ˹Ḫ Ɨ˰ǒ˗˲ǃå ˤ Ǆƶ˯ǃå çïåíã ˤˢ˹ƕ ƗȻåï˗ǃå þ˗Ƶā ƗƼƓǀ˰ǃå ƗǄƿ Ǐǃåíï˦ƕ üǚˮǃå ..ƣǃå. . Ɨ Ǆ˸Ƶ ÿã

å ˃ ˡ˦˯ǃåǕèƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀ˯ǃ Ɇ˰ǆ èƓƶǆƓ˱ǃƓȺ Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ǑƼ  ÿá ˔˱Ȼƙ èå˦ˠƤ Ɠǌǀ ˴
 ÜèƓƶǆƓ˱Ǆǃ ƗȻ˘˻ƽ˹˯ǃå èƓǌ˱ǃåā ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ˥ǆ çíƓƞîƓ˳ƙǙ  ˤƵ˗ƙ èåïå̇ ƿǋ å˘

.˙˶ƶǃå èƓ Ǆˠ˯ǆ ˔ǂå˦ƙ Ɨ˰ǒ˗ơ Ɨǀɂ̇ ˠȺ ˃ ˡ˦˯ǃå 
 

Abstract: 

The purpose of this study is to identify the most important modern 

techniques used in the educational process which have a great 

impact on the development of the educational process and the extent 

of its use, and to learn about the most important elements and 

motives that support the idea of employing information technology 

in education and e-learning and also identify the biggest challenges 

that hamper the optimal employment of information technology, 

Find out the reasons behind it and look for solutions. Learning 

management systems such as the BlackBoard system, for example, 

will solve most of the University's administrative, educational and 

scientific problems, especially with the significant increase in the 

number of students wishing to enroll in university education. (60) 

Paragraphs, which were applied to (70) faculty members and 

students of the faculties of education Qasr Ben Ghashir and the 

Information Technology University of Tripoli Libya, as a sample of 

the study, which Randomly selected. The results of the study 

showed that the employment of information technology for the 

purposes of teaching in higher education in Libya is still in its early 
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stages, and still faces a number of challenges such as weak 

infrastructure and the resulting weakness of university services and 

Internet services. The lack of computer labs in some colleges, in 

addition to the lack of expertise and qualified technical staff, the 

absence of the role of technical support centers, in addition to the 

lack of culture and lack of familiarity with modern education 

management systems such as Blackboard system, The process of 

optimal employment of information technology in the educational 

process in universities must be preceded by serious steps of faculty 

members and executive system of universities, to take decisions that 

support this employment in a modern way to meet the requirements 

of the times.     

äƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁ ƕKeywords :èƓǆ˦Ǆƶ˸ǃå Ɠ ƞ˦ǃ˦˹ḧƙ information technology ̪
å ˤ Ǆƶ˯ǃå ā˙˯ḧǃǗǑǈE-learning íï˦ƕ üǚˮǃå ÜBlack Board. 
 

ƕǄ˕ƾ˶ǁä Introduction : ˕˻Ɂā Üǉï˦Ʈ Ǒƿïá ǑƼ ǑǈƓ˴ǈǗå ˙ḧƽǃå Ɇǀƶǆ Ǒǋ ƗƶǆƓ˱ǃå
åā þ˦Ǆƶǃå ú˦˹Ʈ ɄǄ˯˳˸ǃ ç̇ ˮ˳ǃåǕæíÜ  èƓƪåï̠ǃåā é˦ ǃ˲å Ɏ̇ ƙ˱ā èƓɂ̇s ǃ˹å ɖˮɣ ƙ Ɠǌ˻Ƽ

 ĄǙ˦Ʈā Ǖǃå ï˦Ʈ ǏƿïƗƼ̇ ƶ˸ ˙ˮǂǕå ɏ˗˲˯ǃå ÿã .˦ǋ èƓƶ˸˯˱˸Ǆǃ  Ɨ ˸˯ơɊɁï ƛǚƛ ˤǄƶǃå Ǒ
Ɨ ˸˹˯ǃåā Ɠ ƞ˦ǃ˦˹ḧ˯ǃåā, ˯ǃ ïíƓƿ Ơ ˶ çǃå Ɠ ƞ˦ǃ˦˹ḧƙ ƴǆ ˃ ḧ˯ǃå ǏǄƵ ˙˶ƶȺ˗˻ƶ Ąå  ˙ˠƤ ˥Ƶ

˘ǋ ˥ǆā .˜ ˸ǌ˯ǃåā ɄǄ˳˯ǃå å ÿāí ý˦ ƙ˲ Ǒ˯ǃå èƓȻ̠˲ ǃ˯å Ɨǌƞå˦ǆ ĄƓǆå̊ǃ ƠƮá ɖǄɣ˹ ǃ˸å
 .ƗƮƓƤ ˤ Ǆƶ˯ǃå ǑƼā ÜƗǆƓƵ çƓ ˲ǃå èǙƓ˱ǆ ƴ ˸ƞ ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɠ ƞ˦ǃ˦˹ḧƙ þå˗˳˯ƪå 

ǂɚ˳Ǆ ƕƨäî˕ǁä ƕProblem of the study:  ĄƓǀǄɣǈå  ˤ Ǆƶ˯ǃå á˗ˮǆā Ǒƙå˘ǃå ˤ Ǆƶ˯ǃå á˗ˮǆ ˥ǆ
 ç̇˻ƛ˦ǃå ƴǆ ĄƓƽḧƙā Üç̇˻ƺƮ Ɨɂ̇ǀḪ ʕǃƓƶǃå ̞Ǆƶƞ Ǒ˯ǃå èƓǆ˦Ǆƶ˸ǃå çï˦ƛ Ɇl ǑƼā ÜçƓ˲ǃå Ɏ̠ǆ
 ƗǄ˸ƶǃå ǑƼā ÜĄƗǆƓƵ çƓ˲ǃå Ǒơå˦ǈ ƴ˸ƞ ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ˹ǀƙ ßƓ˹˯ƿåā ï˦ɣ ǃ˯ Ɨƶɂ̇˴ǃå

ǆ .ĄƗƮƓƤ Ɨ˸Ǆƶ˯ǃå Ɨƪåï˗ǃå ǉ˘ǋ ç̇ ḧƼ èßƓƞ Ɠ˹ǋ ˥ǃǄǏǄƵ ú˦ƿ˦ ƪ˓˸ǃ ǑǃƓ˲ǃå ƴư˦ǃå èƓ˴



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   ф 

 
 

 Ɨ Ǆ˸ƶǃå ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀ˯ǃ Ɇ˰ǆǕå ˃ ˡ˦˯Ǆǃ ǏǄ˰˸ǃå Ɇˮ˴ǃå ïƓ ˯Ƥåā Ɠ ˮ˻ǃ ǑƼ ǑǃƓƶǃå ˤ Ǆƶ˯ǃå
 Ɠǌ˻Ƽ ˙ˮ˯ƶȻ Ǒ˯ǃåā Ɨ Ǆ˸ƶǃå ǉ˘ǋ Ɨ ˸ǋá Ơ ư˦ƙā Üßå˦ƪ å˗ơ ǏǄƵ Ɨ ˸ Ǆƶ˯ǃå Ɨ˴ƪ˓˸ǃåā Ɨ ˸ Ǆƶ˯ǃå

˗ơá ˦ǋ íï˦ƕ üǚˮǃå þƓˢǈ  èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ Ɲǆ˗Ƽ ÜǑǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃå ɖ˻ǀ˲ƙ ˔˻ǃƓƪá Ɇ˷Ƽá
 ô̇ ƶ˯ǃå ƴǆ ÜƓǌǆå˗˳˯ƪå ˥ǆ Ɨ ƙƋ˯˸ǃå ƴƼƓ˹˸ǃå ðå̇ ƕɀā ÜƓǌƕ ˃ɂ̇ ƶ˯ǃƓȺ èƋ˯ǒ Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃƓȺ
 ˣǃ˘Ḫā ÜƓǌƽ ˡ˦ƙ Ɨ Ǆ˸Ƶ Ǌƞå˦ƙ ˗ƿ Ǒ˯ǃå èƓ ʿƶǃåā èƓȻ˗˲˯ǃå ˞ƶ ǃ Ɇ˻˶ƽ˯ǃå ˥ǆ ÷˦ ˹ƕå ðå̇ ƕ

å Ɨ ˹ǀƙ Ɨ ǂå˦ǆ ˥Ƶ ˙ƤƋ˯ǃå ˙ǋƓˢǆ Üˤ Ǆƶ˯ǃå çí˦ƞ ǑƼ ˙˻ˮḪ ïā˗Ɂā ˤǌ˴ƙ Ǒ˯ǃåā èƓǆ˦Ǆƶ˸ǃ
 Ɨ˸Ǆƶǃå ÿ˦˭˵ǃå ̝ ƙ˻̇ƙ Ǐǃã ƗƼƓưǗƓȺ ÜƗǄɣǃå ßåíáā Ų̈ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá çßƓƽḪ ƴƼïā

  Ɠ˸Ḫ ÜƗ ˸ Ǆƶ˯ǃå èƓ˴ƪ˓˸Ǆǃ ƗɂïåíǗåāá Ɠǌǈɏí˓˯ƪ Ǐǃã å èƓ˴ƪ˓ǆ ˥˻ƕ ç˦ ˱ƽǃå ˝ Ǆǀƙ ˤ Ǆƶ˯ǃ
.Ɨ Ɂ̇ ƶǃå ýā˗ǃå ǑƼ Ɠǌƙå̇ ˻ˢǈā Ɠ ˮ˻ǃ ǑƼ ǑǃƓƶǃå 

˶ǉà ƕƨäî˕ǁä ƕThe importance of studying: 
Ɨƿï˦ǃå ǉ˘ǋ ú˗ǌƙ ǃ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá þƓ˸˯ǋåā Ɨ ǂå˦ǆ Ɏ˗ǆ Ɨƪåï˗  Ɨ ǄˠǃåāǃƓȺèƓ ˹ǀ˯ 

Ɨ˰ǒ˗˲ǃå ˤ Ǆƶ˯ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå Ü āǑ˯ǃå  Ɏ̇Ƥá ýā̠ǃ ƗǀȺƓƪ æïƓ˱ƙ ̝ ơ˴ āí ˕ˮƶǃ ï Ąå  ̇ ˻ˮḪ Ąå 
 ǑƼǄʕƶ˯ǃå èƓƞ̇˳ ǆ Ɏ˦˯˴ǆ ˥ǆ ƴƼ̇ǃå  ˖˻ơ Ɨ Ǆˠǃå ßåíá ˕˹˴ơǑ˸ȻíƓǂǕåā Ǒ˸ǄƶǃåÜ ˕ƶƼïā 

 .˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá çßƓƽḪ ˥ǆ÷ǚ˟Ǚå ĄƓ˷Ȼáā  ǏǄƵǀ˯ǃå ǉ˘ǋ ƴǆ ˃ ḧ˯ǃå Ɨ ǄƕƓƿ Ɏ˗ǆ Ɨ ˹
 ā ƴƼåā˗ǃå ßåïāǆå˗˳˯ƪåƓǌ ā Ü ˗ǒ˗˲ƙ Ǒ˯ǃå èƓɁ˦ƶ˶ǃå ,˛Ǆƕå̇ ˟ ƗƶǆƓƞ ǑƼ Ɠǌǌƞå˦ƙ  ā Ɇ˸˵ƙ

:Ɠ˸ǋ ˥˻ˮǈƓƞ Ɨƪåï˗ǃå 
:ɍ̠ˠ˷ǁä ˒ǆƑ˯ǁä  Ɏ̇Ƥá èƓƪåï̠ǃ ûƓƼà Ɨƪåï̠ǃå ǉ̆ǋ Ơ˯ƽƙ ̠ƿÜ  Ɏ̇Ƥá ̝ǈå˦ƞ ýāƓ˹˯ƙǆ˥ ̆ǋä 

÷˦ ư˦˸ǃå. 
 :Ǐǂ˶ƴǁä ˒ǆƑ˯ǁä˘ǋ ƝƑƓ˯ǈ ˤǋƓ˴ƙ ˗ƿƗƪåï˗ǃå ǉ  ǑƼ˗ǒ˗˲ƙ Ǚå ā èƓ ˱ ƙå̇ ˯ƪǃåˠ˳ Ɋ Ɨǆðǚǃå

 ā Ɠ ƞ˦ǃ˦˹ḧ˯Ǆǃ Ɇ˰ǆǕå ˃ ˡ˦˯Ǆǃ˱ǆíƓǌ ˤ Ǆƶ˯ǃå ǑƼÜ  ā Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃå Ɇ˻ƶƽƙā ˛ƪá ɖƼ
.Ɨ ʹƿåā èƓǈƓ ƕ ǏǄƵ ç˗˸˯ƶǆ Ɨ ˸ǄƵ  ĄƓ˷Ȼáāƿ˖˲ ǃå å˘ǋ Ɇ˸ƶȻ ˗  ǑƼƙß˦ ˷ǃå Ɋ Ǆ˴  ǏǄƵ
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 íƓ˱Ȼɀā Ɠǌ˻Ƽǚƙ ƗǃāƓ˲ǆā èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀ˯ǃ Ɇ˰ǆǕå ˃ ˡ˦˯ǃå Ɇƿ̇ ƶƙ Ǒ˯ǃå èƓƿ˦ƶ˸ǃåā èƓȻ˗˲˯ǃå
.Ɠǌǃ ý˦Ǆ˲ǃå 
ǁä ùä˕ǉà ƕƨäî˕Research Aims:  Ɨƪåï˗ǃå úå˗ǋá ˝˳Ǆ˯ƙǃ ô̇ ƶ˯ǃå ǑƼþ˦ǌƽ˸ 
 èƓǈ˦ɜǆāǊƙƓ ˮǄƪā ǊƙƓ ƕƓ˱Ȼã ƗƼ̇ ƶǆā Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃå ú̇ ƶ˯ǃå ˤƙ ÜǏǄƵ  þƓˢǈ üǚˮǃå
íï˦ƕBlack Board   Ɏ˗ǆāƗƼ̇ ƶǆ ˛Ǆƕå̇ ˟ ƗƶǆƓ˱Ⱥ Ɨ Ǆˠǃåā ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ƕ å˘ǌ

 ā ÜþƓˢ˹ǃå Ɨ˹˻Ƶ íå̇ Ƽá ƗȺƓ˱˯ƪå Ɏ˗ǆ ǏǄƵ ú̇ ƶ˯ǃåƗƪåï˗ǃå  ā ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ˥ǆåǃƗ Ǆˠ . 
Ɨ˖ǉ üĀƑ˷˭ƕƨäî˕ǁä Ǉ :ƕ ǁƑ˭ǁä ƕǂ˫ƨǗä ǍǂƳ ƕȸƑƜǕä- 

1. ǑǋƓǆ  èƓ ˹ǀ˯ǃå ˙˰ǂá áƗ ˸ǋǑ˯ǃåā Ü  ˔˱ȻƓǌǆå˗˳˯ƪå  Ɨ Ǆ˸ƶǃå ǑƼå˸ Ǆƶ˯ǃƗ 
Ɨ ˮ˻Ǆǃå èƓƶǆƓ˱ǃƓȺÞ 

2.  Ɠǆ ˤ Ǆƶ˯ǃå ˦ǋǑǈā˙˯ḧǃǗå íï˦ƕ üǚˮǃå ˦ǋƓǆ ÞBlack Board  ßƓ˷Ƶá Ɏ˗ǃ Ɇǋ
 ƗȻåïí Ɨ Ǆˠǃåā ˛ɂï˗˯ǃå Ɨ˭˻ǋȺÞǊ 

3.  ÞƗ˸ˢǈǙå ˥ǆ ÷˦ ˹ǃå å˘ǋ ƴǆ ˃ ḧ˯Ǆǃ Ɨ Ǆˠǃåā ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá Ɨ ǄƕƓƿ Ɏ˗ǆ Ɠǆ 
4. Ɠǆ  áɂ˓ƙ Ǒ˯ǃå ƴƼåā˗ǃåā èƓǆ˦ǀ˸ǃå ˤǋ ˃ ˡ˦ƙ ç̇ ḧƼ ˗ǃå ǉ˘ǋ Ɇ˰ǆǑƼ èƓ ˹ǀ˯ ƶǆƓƞ Ɨ

˛Ǆƕå̇ ˟ Þ 
5.  Ǒ˯ǃå èƓȻ˗˲˯ǃå ˙ˮǂá ǑǋƓǆ ˗ƿ Ɇ˰ǆ ˃ ˡ˦ƙ Ǌƞå˦ƙǃå ǉ˘ǋ èƓ ˹ǀ˯ ǑƼƞƶǆƓ Ɨ

Þ˛Ǆƕå̇ ˟  
 
 

 ƕƨäî˕ǁä ìĀ˕ƟThe limits of study: Ǐƺ ˛˱ǂ˭Ɨ ǑǃƓ˯ǃå: 
1. ƕ ǆƑɚ˶ǁä ìĀ˕˰ǁä ǑƼ Ɇ˰˸˯ƙā :Ǒ˯˻ǄḪ ƕå̇ ˟ ƗƶǆƓƞ ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙā Ɨ Ɂ̇ ˯ǃå˛Ǆ. 
2. ìĀ˕˰ǁä ƕ ǆƑǄ˘ǁä ƴ Ɂ̇ ǃå Ǒƪåï˗ǃå Ɇ˶ƽǃå ýǚƤ ˖˲ ǃå å˘ǋ ˤƙ :2018. 
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3. ƕ ʶʕ Ʈˤ˶ǁä ìĀ˕˰ǁäǕå ˃ ˡ˦˯ǃå ƴƿåā Ɨƪåïí ˥˸˷˯ƙ : ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀ˯ǃ Ɇ˰ǆ
 ˤ Ǆƶ˯ǃå Ɨ˸ˢǈƋȺ Ɨ Ǆˠǃåā ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ç̇ ˮƤ Ɏ˗ǆā Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃååǑǈā˙˯ḧǃǗ 

.íï˦ƕ üǚƕ 
4. ƕɀ˗˳ ǁä ìĀ˕˰ǁä ɄǄ˯˳ǆ ǑƼ Ɨ Ǆ˟ā ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ˥ǆ Ɨ ˳ǈ ˤ˷ƙ :

 ǑƼ èƓ˶˶˳˯ǃåǑ˯˻ǄḪ .˛Ǆƕå̇ ˟ ƗƶǆƓƞ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙā Ɨ Ɂ̇ ˯ǃå 
.çƑǄʕǂƴ˶ǁä ƕ˷ƾ˭ǁ ɄˮǄǓä ˁ ˟ʕ ǁ˭ä ìƑƴȸǓ ɍ̠ˠ˷ǁä îƑ̋Ǖä 

Ɨ ǈ˗˸ǃå çƓ ˲ǃå ƴǆ ˜ȻƓƶ˯ǃå ýǚƤ ˥ǆÜ Ɨ ˹ǀ˯ǃåā èǙƓ˶ƙǙåā èƓǆ˦Ǆƶ˸ǃå çï˦ƛ Ɨ ǂå˦ǆāÜ  Ǒ˯ǃåā
ǃå Ǐǃã ˕ǄǄ˴ƙǑƑƓǀǄƙ Ɇɜ˵Ⱥ Ɨ ǆ˦˻ǃå çƓ ˲Ü ǈƓ ơáā ĄƓ Ǆ˸ǃå ƗƞƓ˲Ǆǃ Ɨ˱ ǈ˯ ɏïƓƞã Ɇɜ˵Ⱥ Ɨ˲

˻˸ǋǕ Ɠǌ˯Ɨ ǆ˦˻ǃå çƓ ˲ǃå ǑƼ.  ǑƼ ˕Ǆ˸ơ Ǒ˯ǃåāƛȻƓ˹ƓèåðƓ ˯ǆǙå ƓǋÜ èǚ˻ǌ˴˯ǃåāÜ  Ɠ˸Ḫ ̇ Ƽāè 
 ˥ǆ ˙˻˰ḧǃå ā ˗ǌ˱ǃå˕ƿ˦ǃå  ĄƓǈƓơáāǃå˯ ÜƗƽǄḧƠ Ʈá ǆå̊ ǃ ĄƓ ǄƵƓ˹˻ êƓǆ˗ǈǙå ƶǆ ÝƓǌơ ˕Ƭǚƙ ˖˻

åā ˛˹˱ǃåā ˙˸ƶǃå èƓƿ˦ƶǆç̇ ˮ˳ǃåā Ɇǋ˓˸ǃÜ Ɠ˹˯ƿå ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼß Ǖåā ýƓǀ˹ǃå Ɨ Ḫ˘ǃå ç̊ ǌƞ
áǌƼ .ƴ˸˯˱˸ǃå ǑƼ í̇ Ƽ Ɇḧǃ Ɨ ǈ˗˸ǃå çƓ ˲ǃå Ơǆǚǆ ˥ǆ Ơ ƮǑ Ƶ Ɇǌ˴ƙƗ Ǆ˸ Ʈå˦˯ǃå Ɇ

ýƓ˶ƙǙåā  ˥ɂ̇ ƤǕƓȺ˥Ƶ ˙ˢ˹ǃå ˞ƺȺ  íā˗ơåƓǆā .ÿƓɜ˸ǃåā ÿƓǆ̊ ǃ  ˤ Ǆƶ˯ǃåã ˥ǆ ˔ǈƓƞ Ǚ
 çƓ ˲ǃå ˔ǈå˦ƞɏ˘ǃå  ˕ǄƺǄƺƙ Ǌ ʼƗ ˹ǀ˯ǃå Ü āá ˕˲ ƮǄƶ˯ǃå Ɨ Ǆ˸ƶǃå ˥ǆ á̊ ˱˯ǒ Ǚ ß̊ ƞ.Ɨ ˸ 
ǃ ˙ˢ˹ǃƓɁā˘ǃå ɆƑƓǌǃå ï˦ˠ˯ǃå ˤ˱˲ɏ á Ǌ˯ƛ˗ơ Ɨ ˹ǀ˯ǃåå ǑƼúïƓƶ˸ǃåā þ˦ǄƶǃÜ ˯˴Ȼ˖˲ ǃå þ̊ Ǆ  ˥Ƶ

Ƽ ˤǋƓ˴ƙ Ǐ˯ơ ˤǄƶ˯ǃåā ˤ Ǆƶ˯ǃå èƓ Ǆ˸ƶǃ ç˗ǒ˗ƞ ƗƹƓ ƮǑ ˸ Ǆƶ˯ǃå èƓ˴ƪ˓˸ǃå Ɨ ǂå˦ǆ ˙ɂ˦ˠ˯Ǆǃ Ɨ
 ɏðå˦˯ǆ Ɇɜ˵Ⱥ Ǒƞ˦ǃ˦˹ḧ˯ǃå.   

 ˤˢǈāã ˥ǆ ˙ˮ˯ƶƙ ˤǄƶ˯ǃå çïåíƕåð˙  ˤ Ǆƶ˯ǃå èƓǈ˦ùùùɜǆǑǈā˙˯ḧǃǗå ǌƼǑ ǆƓƬ Ɨǆ˦ˢ˹ǆ Ɨǃ˦˭˴ǆ ƗǄ
 ǏǄƵã Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå çïåíã ĄƓǈā̇˯ḧǃ Ɨˠƪå˦ƕ åǗÜ˕ǈ̇ ˯ǈ  ʕ˯ǒ ƓǌǃǚƤ ˥ǆ ǀǃå ÜɆ˻˱˴˯ǃåā ý˦ˮ

 ā Üíå˦˸ǃå Ɇɂ̊ ˹ƙāɀ ā ÜèƓ ƞå˦ǃåā Üèåï˙ǀ˸ǃå çïåíɀƑƓǌ˹ǃå èåíƓǌ˵ǃå êå̇ ˳˯ƪåā ÜèåïƓ ˯ƤǙå çïåí ÜƗ
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Ɨ ǈƓɜǆɀā  ý˦Ʈ˦ǃåãǃå Ǐǃ ƗƼƓưǗƓȺ ÜƗ ǈā˙˯ḧǃǗå Ɨ ˯ɜ˸ãǕå ˤ˷ƙ èƓǈƓ ƕ ç˗ƵƓƿ í˦ƞā Ǐǃ éƓ˲Ⱥ
åāǕ Ɨ ˰˲ ǃå ûåïāǃå ā Ɨ ˸ǄƶǃåƗ ˸ǃƓƶ. 

 íï˦ƕ üǚˮǃå þƓˢǈ ˙ˮ˯ƶɂāá Ɨ˸ˢǈå ˗ơãå ç˦ ǀȺ ˚˻˸˯ɂā ƗɂïƓ˱˯ǃå ˤǄƶ˯ǃå çïåíǕ ßåíȺǉïƓ ˯ƵƓ  þ˗ƿ
 ĄƓƮ̇Ƽ  ĄƓɣ˳˯ǆ ƗƵ˦˹ ǆ˯ Ɨ˸ Ǆƶƙ Ǆƶ˯ǃå èƓ˴ƪ˓˸ǃå ˙ƮƓ˹Ƶ ƴ ˸ƞ Ǌƞå˦ƙ Ǒ˯ǃå í˦˻ǀǃå ƴ ˸ƞ ÜƗ ˸

 ĆçßƓƽɜȺ ʕǄƶ˯ǃå ̇˵ ǈ ǑƼ ʕǋƓƪ Ɠ˸ǂ å ˙ˮƵǗ) Ɨ ˸ Ǆƶ˯ǃå èƓ˴ƪ˓˸ǃå ˥ǆ ˙˻˰Ḫ ǑƼ ˕ǈ̇ ˯ǈ ô˦Ƶ
ÜèƓ˲Ƭā 2008.( 

  ˢ ǂƴ˭ǁä:ǈƗä̆ ˹˶ǄĀ ǏǆĀ˗˭ḥǁǕä Ɠǆā å Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃã Ǚá˕˻ˢơ Ǒ˯ǃå Ƹ ˶ǃå ˗ơ  þƓ˸˯ǋƓȺ
ƶ˯ǃå ˤˢ˹ǃå Ɇˮƿ ˥ǆ ˙˻ˮǂƗ ˸ ǄÝ  Ɨ˲Ǆ˸ǃå ƗƞƓ˲ǃå ˔ˮ˴Ⱥã ˦ ƪ ˗Ƽ̇ ǃ ˤǄƶ˯ǃå å˘ǋ Ɲƙå˦ǈ Ǐǃ Ɇ˸ƶǃå û

 ĄƓɂ˦Ɂ̇ƙ ƗǄǋ˓˸ǃå ƗǄǆƓƶǃå Ɏ˦ǀǃƓȺ.  Ĉá çā̇ƛ Ɇ˰˸Ȼ Ǒǈā̇˯ḧǃǗå ʕǄƶ˯ǃƓƼ ˕ǄƤíãǏǃ  çƓ ˲ǃå˕ƛ˗ơáā 
å ɄǄ˯˳ǆ ǏǄƵ èǙ˦ ˲ƙǕÜ˃ɂ̇ ˵ǃå) ç˗ƶƮ2004  ĄƗ˱˯˹Ƽ .(  ï˦ˠ˯ǃå ç̇ ˻ƛā ÷ïƓ˴˯ǃ,Ƌƙïå è

 ûǚ˟å ˥ǆ Ɨ ˸ Ǆƶ˯ǃå èƓ˴ƪ˓˸ǃåˮƵ Ɨ ˸ Ǆƶ˯ǃå Ɠǌ˱ǆå̇ ƕ ̇åǗå ˤ Ǆƶ˯ǃåā Ü˕ǈ̇ ˯ǈǗǈā˙˯ḧǃǑ  ˦ǋ
ã çïƓƬã Ǐǃá ɊƑƓƪā ɖɂ̇ ˟ ˥Ƶ ˤ˯ƙ Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ÿã ̊ ǃå ǑƼ̇ ˡ ˥Ƶ ý̊ ƶ˸Ⱥ Ɨ ǈā˙˯ḧǃ ÿƓǆ

ÿƓ˸˰Ƶ)ÿƓɜ˸ǃåā, Üô˦Ƶ 2008 .( 
 ā ˕Ƽ̇ Ƶ˻ǋ) Ɏïǚ ,1988(Ⱥ ˗ƶȺ ˥Ƶ ˤ Ǆƶ˯ǃå"Ƌ ˙ˮƵ ˝˳˵ǃå Ɠǌ˻Ƽ ü̇ ˲˯ǒ Ɨɂ˦Ɂ̇ ƙ Ɨ Ǆ˸Ƶ Ǌǈ

èƓƼƓ˴˸ǃå áǕå ā˹ǆð ƗýƓ˶ƙǚǃ "Ǌǃ ˤǄƶ˯ǃå ˥ǆ ˔ƪƓ˹ǆ ˤḪ ˤȻ˗ǀƙā ˤǄƶ˯˸ǃƓȺ .˻ơ ǑƼ ǊƼ̇ Ƶ ˥
) ā ɆǆƓƞá ÿā̇Ƥ ,2006 ,19 ǏǄƵ (á þå˗˳˯ƪƓȺ ˤ Ǆƶ˯Ǆǃ Ɨǀɂ̇ ˟" Ǌǈà˰ǒ˗˲ǃå ýƓ˶ƙǙå èƓ ǃ Ɨ

Ǘå èƓȺå˦Ɂā çí˗ƶ˯˸ǃå ɊƑƓƪ˦ǃåā ÜƗɜ ˵ǃåā Ü˔ƪƓ˲ǃƓǂ èƓǆ˦Ǆƶ˸ǃå ýƓ˶Ȼå Ɇƞá ˥ǆ ˕ǈ̇ ˯ǈ
 ā Ü ˕ƿā ÷̇ ƪƋȺ ˥˻˸Ǆƶ˯˸Ǆǃá çï˦˶Ɂā ÜƗƽǄḪ Ɇƿ ˥ǆ ˥ɜ˸ƙãưā Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå çïåí Ɠǌˠ

ǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ƪ˓ǆ ǑƼ ˥˻˸Ǆƶ˯˸ǃå ßåíá ˤɂ˦ǀƙā ñƓ ʾā." 
 ˚˻˸˯ǒ Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃåȺ ÜǑ˴ɂï̠˯ǃå Ɏ˦˯˲˸ǃå ̟ǒ̠˲ƙā ̇ɂ˦ɣƙā Ɇǒ̠ƶƙ ǑƼ Ɨǈā̇˸ǃƓ āƗơƓƙǗå 

Ǘåā ßå̇ ƛǘǃ ëƓ˯ǆ ˦ǌƼ ĄƓɣ˳˯ǆ ÜƗ˸ Ǆƶ˯ǃå ƗǄ˸ƶǃå ǑƼ ˥˻ḪïƓ˵˸ǃå Ɇˮƿ ˥ǆ ƗƼƓư ơ ÿƓǆ̊ ǃå íā˗
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ÿƓɜ˸ǃåā,  ā˻ǄƕƓƿǊ˯ Ǖå Ɇǀǈā ýíƓ ƙ ǏǄƵ˸˹ǒ ˣǃî ǏǄƵ çāǚƵ ÜƓǌƽ ˹˶ƙā ïƓḧƼǑ  èƓ ˱ ƙå̇ ˯ƪå
êƓ˯˹˯ƪǙå  ˤǄƶ˯˸ǃå Ɏ˗ǃ ýǙ˗˯ƪǙåā ßå̇ ǀ˯ƪǙåāáƽƙ ßƓ˹ƛƓǕå ǑƼ ǊǄƵƶ˯ǃå Ɨˠ˵ǈ ÜƗ ˸ Ǆ ā Ǐƶ˴ɂ
 ǏǃãƮå˦˯ǃå Ɨ Ǆ˸Ƶ ˚ɂ̊ ƶƙā  èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ ˃ ˡ˦ƙ èåïƓǌǆ Ɨ Ǆˠǃåā ˥˻˸Ǆƶ˸ǃå æƓ˴ǂåɆ 

Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå èƓǈ˦ɜǆ ˥˻ƕ  Üÿå̇ ˸˲ǃåā Üÿåā˙˱ǃå)2000  .( 
 Ǖä ˢ ǂƴ˭ǁä çƑɀ˗ˠǆǆĀ˗˭ḥǁǏTheory of E-learning:  ˙ǌƬá ˥ǆǃå ˕ǀ ˟ Ǒ˯ǃå èƓɂ̇ ˢ˹

 ˤù˻Ǆƶ˯ǃå Ɠ ƞ˦ǃ˦˹ḧƙ Ɠǌƶǆƕ Ḩˤǂ˲ǁä ƕɀ˗ˠ˷ǁä (Behaviorism)  Ąǚḧǃ ˥ǆ:  ā ÿ˦ù˴ƙåā ÿā̇Ƥá 
 ɖɂ̇ ˟ ˥Ƶ ˤǄƶ˯˸ǃå ü˦Ǆƪ ǑƼ èå̇ ˻ƺ˯ǃå Ɨˢơǚ˸Ⱥ Ɇ˶˲Ȼ ˤǄƶ˯ǃå ÿá ǏǄƵ è̊ Ḫï Ǒ˯ǃå

ƗȺƓ˱˯ƪǙå  ÜˤǄƶ˯ǃå éā˗˲ǃ çí˦˶ǀǆ Ɨ˭˻ƕ ǑƼ èå̊ ƽ˲˸ǃåā èåð˚ƶ˸ǃå ýǚƤ ˥ǆ èå̇ ƛ˓˸Ǆǃ
 èƓȺƓ˱˯ƪǙåā ǑƙƋƙ ˤǄƶ˯ǃƓƼ ÜƓǋïå̇ ḧƙā èåð˚ƶǆ ɆɜƬ ǏǄƵ Ɨƶƞå̇ ǃå ƗȻ˘ƺ˯ǃå ǏǄƵ ý˦ù˶˲ǃå ˗ƶȺ

˻ƼƓǌ å ü˦Ǆƪ ǑƼ ˙˻ƺ˯ǃƓȺ Ɋ ƙ̇ ǆ .ˤǄƶ˯˸ǃá Ɠǆƕ ʺ˗ƴ˶ǁä ƕɀ˗ˠ˷ǁä (Cognitivism)   èßƓƞ
 ǑƼ Ɨ Ǆǀƶǃå èƓ Ǆ˸ƶǃå þå˗˳˯ƪå ǏǄƵ ˥˻˸Ǆƶ˯˸ǃå ç˗ǈƓ˴˸Ⱥ ƗƼíƓǋ ƗƼ̇ ƶǆ æƓ˴˯ǂå ǏǄƵ ˗Ḫ˓˯ǃ

 Üç˗ǒ˗˱ǃå èƓǆ˦Ǆƶ˸ǃå ɊɁïā ˤ ˢ˹ƙƓǆá ƕ ƏƑ˷ˬǁä)(Constructivism ǃǊ ƞƓ ˮ  è˗ǂá è̇ ǒƓɁā
 ýǚƤ ˥ǆ ʕǌ˴ƽǈƋȺ ʕǌƼïƓƶǆ ÿ˦˹ˮǒ ˥ǆ ʕǋ ÿ˦ Ǆ˸ƶ˯˸ǃƓƼ ÜýƓƶƽǃå ̇ù˶ƶ˹ǃå ˦ǋ ʕǄƶ˯˸ǃå ÿá ǏǄƵ

 .ˤǄƶ˯˸ǃå ƓǋƓǀǄ˯ǒ Ǒ˯ǃå èƓǆ˦Ǆƶ˸ǃå ˤǌƼ ǏǄƵ ˤƑƓƿ Ɠǌ˻Ƽ ˤǄƶ˯ǃƓƼ Üˤǌƙå̇ ˮƤā ˤǌɁïƓ˱ƙ  ǃ ˕ǀ ˟ ˗ùǀ
˚ɂ̊ ƶƙ ǑƼ Ɠùǌƙåāíáā ˤù˻ùǄƶ˯ǃå Ɠ ƞ˦ǃ˦˹ḧƙ  ˤùǄƶ˯ǃåȺ :Ɨƛǚ˰ǃå ñïå˗˸ǃƓƕ Ḩˤǂ˲ǁä  Āƕ ƏƑ˷ˬǁäĀ ƕ ʺ˗ƴ˶ǁä Ü

 .ˤù˻Ǆƶ˯ǃå Ɠ ƞ˦ǃ˦˹ḧƙ þå˗˳˯ƪå Ɨǀɂ̇ ˟ Ɠǌ˻ǄƵ Ǐ˹ˮƙ Ǒ˯ǃå ˔˻ǃƓƪǕå ˛ɜƶƙ ˤǄƶ˯ǃå èƓɂ̇ ˢ˹Ƽ å ˕ƶ ƙ
 ǑƼ ˤù˻Ǆƶ˯ǃå Ɠ ƞ˦ǃ˦˹ḧƙ˔˻ǃƓƪá ƗȻå˗ˮǃå  ƴ˷˳ƙƕ Ḩˤǂ˲ǁä ƕɀ˗ˠ˷ǂǁ ˕ǆ˗˳˯ƪƓƼ  ˔˻ƪå˦˲ǃå

 Ɨ ˸ Ǆƶ˯ǃåā Ɨ ˮɂï˗˯ǃå Ɲǆå̇ ˮǃƓḪ ƗȻ˗˻Ǆǀ˯ǃå Ǒ˯ǃåā ˙Ƽ˦ƙǃå ƗȻ˘ƺ˯ǃå˴˸Ǆǃ Ɨƶƞå̇˳˯ Ɠǆá .þ˗ ƕɀ˗ˠ˷ǁä
ƕ ʺ˗ƴ˶ǁä  Ĉ˟èƓƞ̇ ˳˸ǃåā èǚƤ˗˸Ǆǃ ƗǆïƓƮ Ɨ ˹ƕ ǑƼ èƓ ˱ǆ̇ ˮǃåā ˔˻ƪå˦˲ǃå ˙ɂ˦ˠƙ ǑƼ ˕ǀ. 
Ɠǆå ƕ ƏƑ˷ˬǁä ƕɀ˗ˠ˷ǁä  Ĉ˯ƪå˕ǆ˗˳ Ɠǌ˻Ƽ ɖǄƤ ǑƼ ˤǄƶ˯˸ǃåā ˤǄƶ˸ǃå è˗ƵƓ˴Ƽ Ü çí˗ƶ˯˸ǃå ɊƑƓƪ˦ǃå 

 Ɨ ʸå˗ƕã ñāïíȺ ÜǑƞ˦ǃ˦˹ḧ˯ǃå ˤù˻Ǆƶ˯ǃå ɆƑƓƪā ˥ǆ Ɠǋ̇ ˻ƹā ɊƑå̇ ˳ǃåā ˦ǒ˗˻ƽǃåā ï˦˶ǃƓƼǃƓ Ɨɂ̇ ˢ˹
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 ɖƕƓ˴ǃå ǑƼ Ɨ ƑƓ˹ˮǃåǕå ˕ǈƓḪɆ˷Ƽ çíƓɂ̊ ǃ ƙ˦˻ˮ˸ḧǃå ǏǄƵ Ɨ˸ƑƓƿ ˤǄƶƙ Ɨ˭˻ƕ ßƓù˵ǈã ó̇ Ƽ˙. 
ƺƑ˞ȸä̠ ˭ǁä ƕɀ˗ˠ˷ǁƕ (Connectivisim) ǌǆ˗ƿ Ǒ˯ǃå)Ɠ˥ƽ ˯ƪ Üêï˦ƞÜ 2005(  èƓɂ̇ ˢ˹ǃå ˥ǆ

 ˥ǆ ɄǃƋ˯ƙ Ǒ˯ǃå èƓǆ˦Ǆƶ˸ǃå Ɨɜ Ƭ ǏǄƵ þ˦ǀƙ Ɨ ˠȺå̇ ˯ǃå ÿá ˗˻ƽƙ Ǒ˯ǃå Ɨ˰ǒ˗˲ǃåå˥˻˹ƛ  ˙˰ǂá āá
 ü̇˯˵ǆ ÷˦ư˦ǆ ý˦ơ ïƓḧƼǕå ƗǃíƓǆ ǑƼ ÿ˦ƹˮ̇ǒ íå̇Ƽá ˥ǆ ÿ˦ḧ˯ƙ èƓƶ˸˯ ǆ˱ ǑǌƼ Ü̠ǀƶǃå ˥ǆ
 ǑƼ èƓ˸ǋƓ˴˸ǃå ɖɂ̇˟ ˥ Ƶ ƗƼ̇ƶ˸ǃå ɖǄƤ ǑƼ ÿ˦ḪïƓ˵Ȼ ÿ˦ Ǆ˸ƶ˯˸ǃƓƼ .ʕǄƶ˯Ǆǃ 

WikiesèƓǈā˗˸ǃåā Blogs Ɨ ʸƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆā Social Media Sites 

 ˖˻ơ ÜˤƑåí ˙ù˻ƺƙ ǑƼ èƓǆ˦Ǆƶ˸ǃƓƼ .Ɠǋ̇ ˻ƹāƼ ˤǄƶ˯˸ǃåā Üí˗˱˯ƙā ïå̇ ˸˯ƪƓȺ ƗƼ̇ ƶ˸ǃå ɖƼ˗˯ƙ Ǌ˸ǌ
 ˗ǀƶǃåā èƓɜ ˵ǃå ˙Ƽå˦ƙ ǏǄƵ ˗˸˯ƶƙ Ɨ ˠȺå̇ ˯ǃå þ˦ǌƽ˸Ƽ Ü˙˸˯˴˸ǃå ƗƼ̇ ƶ˸ǃå ˙˻ƺ˯ƕ ïå̇ ˸˯ƪƓȺ ˙˻ƺ˯ǒ

˥ƽ ˯ƪ ï˦Ʈ ˖˻ơ .Ɠǌƶǆ ɆƵƓƽ˯ǃå ˤǄƶ˯˸ǃå ƴ ˠ˯˴Ȼ Ǒ˯ǃå åƕ ˞ȸä̠ ˭ǁä ƕɀ˗ˠ˷ǁ Ƶ ƗƼ̇ ƶ˸ǃå Ɠǌǈá ǏǄ
 ˥ǆ Ɨɜ Ƭ ˙ùˮƵ ƗƵð˦˸ǃåèǙƓ˶ƙǙå  ˙ǌˢƙ Ǒ˯ǃåā˯ƞåā ßƓù˹ƕ ǏǄƵ ˤǄƶ˯˸ǃå çï˗ƿ ƓǌǃǚƤ ˥ǆðƓ 

ˣǄƙ èƓɜ ˵ǃåƼ , Ɨ˭ˮ˻ǃå ǑƼ ɖˮɣ ƙ ʕǄƶƙ Ɨɂ̇sǈ Ɇ˷ Ƽá ÿ˦ḧƙ ÿá ƠǄ˶ƙ ƗɣȺå̇˯ǃå Ɨɂ̇s ǃ˹Ɠ
Ɨ ǈā˙˯ḧǃǗå  ƓǌǈǕ                    ăǗĀà : Ƽ̇ ƶ˸ǃƓȺ ˤǄƶ˯˸ǃå ˤǄƶ˯ǒ ˃ Ḫ ˚ɂ̊ ƶƙ ǑƼ ˚˻˸˯ƙ Ɨ

Ǒ˯ǃå ÜƗ ˶˳˵ǃå èƓɜ ˵ǃå èƓƼƓưã ýǚƤ ˥ǆ ˔˴˯ɜ˸ǃå üåïíǗåā Ɠǌƕ ˯˸ǃå ƴ ˠ˯˴Ȼ ˤǄƶ
Ɨ˸ƪƓ˲ǃå èåïå̇ ǀǃå îƓ˳ƙå Ɨ ʽ Ḫ ˤǄƶ˯˻ǃ ƗƙāƓƽ˯ǆ ßåïà ˥ǆ ˙ˢǈ èƓǌƞā æƓ˴˯ǂå.  ƙ:ăƑǆƑ  Ɨ ˸ḧǃå

 ɆḪ ƗɁ̇ ˱ƙ ˤǄƶ˯˸Ǆǃ ˥ɜ˸Ȼ Ǚ ç̇ Ƽ˦˯˸ǃå èƓǈƓ ˮǃå ˥ǆ ƗǄƑƓǌǃåǌ˹ǆ ç̇ ˮ˳ǃå ˘ƤǕ ßƓù˻ƬǕå ˥˸Ƽ ÜƓ
 ÿāƓƶ˯ǃåā ˥˻ Ǆ˸ƶ˯˸ǃå ƗḪïƓ˵ǆ ýǚƤ ˥ǆ ʕǄƶ˯ǃå ʕǄƶ˯˸Ǆǃ ˥ɜ˸Ȼ ƗɣȺå̇˯ǃå Ɨɂ̇s ǃ˹å ɖ˻ˮ ƙɣ ýǚƤ

 .Ǒǈā˙˯ḧǃǗå ˤǄƶ˯ǃå Ɨ˭˻ƕ ǑƼ ˤǌƶǆ ˮǁƑƙ ăƑå ˤǄƶ˯ǃå èƓɂ̇ ˢǈ ɖɂ̇ ˟ ˥Ƶ ˤǄƶ˯ǃå ˙ù˻˴ƽƙ : ƗȻ˗˻Ǆǀ˯ǃ
 ˗ǀǃā .ƗȻƓƺǄǃ íā˗˲ǆ Ɨ ˸ƿ̇ ǃå Ɠ ƞ˦ǃ˦˹ḧ˯ǃå ˙˶Ƶ ǑƼ Ɠǌǀ ˮˠƙāƓ ǃå ˥ǆ Ɨ ˳ǈ ǏƮāá ÿá ˥˻˰ơ

 ï˦ˠ˯ǃå ˙ù˶Ƶ ǑƼ Ɨ ƑƓ˹ˮǃåā Ɨ ʼ̇ ƶ˸ǃå Ɨ Ḫ˦Ǆ˴ǃå Ɨɂ̇ ˢ˹ǃå Ɇ˲ǆ ç˗ǒ˗˱ǃå Ɨ ˠȺå̇ ˯ǃå Ɨɂ̇ ˢ˹ǃå Ɇ˲ƙ
Ǒ˸ƿ̇ ǃå  ,ç˦ ˠƤ ˦ƕá)2010 .( 

 ˢ ǂƴ˭ǁä çƑǆˤɚǄǏǆĀ˗˭ḥǁǕä: Ǒǋ Ɨ˴Ƒï ̇ƮƓ˹Ƶ ƗƶɁïá ˥ǆ Ǒǈā̇˯ḧǃǗå ʕǄƶ˯ǃå þƓsǈ ÿ˦ḧ˯ǒ : 
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 :æìƑ˶ǂǁ Ǐ˶ǂƴǁä Ɍʕ˭˰˶ǁä āǋƶǃå çíƓ˸ǃå ˦Ɨ ˸Ǆ  .Ǒǈā˙˯ḧǃã Ɋ ƪā ˙ˮƵ Ɠǌư̇ Ƶ ˤ˯ǒ Ǒ˯ǃå
ƼƗ˸Ǆƶǃå ñāï̠ǃå ˥ǆ ƗƵ˦˸ ǆ˱ ˦ǋ Ǒǈā̇˯ḧǃǗå Ɏ˦˯˲˸ǃƓ Ɇɜ˵Ⱥ Ɨ˸ˢ˹˸ǃåā Ɨ ƙ̇ ˸ǃåā Ɨ˸˸˶˸ǃå 

æ˦ƪƓ˲ǃå Ɨ˭˻ƕ ƴǆ ǏƬƓ˸˯ǒ  ā .ˤǄƶ˯ǃå úå˗ǋáā ǑǀǄ˯˸ǃå ˝ƑƓ˶Ƥā ˕ǈ̇ ˯ǈǗå 
ˤ˴˯ɂā Ɲǆ̠ƕ Ǒǈā̇˯ḧǃǗå þƓs˹ǃƓȺ Ǒ˸Ǆƶǃå Ɏ˦˯˲˸ǃå åɆƑƓƪ˦ǃ çí˗ƶ˯˸ǃå Ǒ˯ǃå ˟Ɠ˳ƙ ̝ ñå˦˲ǃå

ˤǄƶ˯˸ǃå ˗˹ƵḪ ,ƓǂƓ˲˸ǃƓç (Simulation)  ,ç̇ ƬƓ ˸ǃå ôā˙ƶǃåā ƶǃåā ôā˙
Ɨ ǈā˙˯ḧǃǗå   ô̇ ƶǃå æ˦Ǆƪá ˥ǆ Ɲǌ˹˸ǃƓȺ Ɇǀ˯˹ƙ Ǒ˯ǃå  Ɨˠ˵ǈǕƓȺ Ɨǆ˦Ƶ˗ǆ ñāï˗ǄǃåǑ˸Ȼ˗ǀ˯ǃ 
 ɏ˗˻Ǆǀ˯ǃåã.Ɨ́ƿåāā ĄǚƵƓƽƙ ̇˰ǂá æ˦Ǆƪá Ǐǃ   ˗ɀˤ˞˭ǁä ƕƴȸƑ˭˶ǁäĀ :ñƓ ʿȺ ˤ˯ǌɂā  ßåíá ˤ ˻ǀƙā

 .Ǌ˱ƑƓ˯ǈā Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃå èƓ Ǆ˸Ƶ 
 ̇ɂ˦ɣƙ êƓ˯˲ƙ Ǒ˯ǃå þƓs˹ǃå èƓǈ˦ɜǆ ̠ǒ̠˲ ǃ˯ ñƓʿǃå ƝƑƓ˯ǈ þ̠˳ ˯˴Ĉƙā Ąå ʿ˲ƙ þ˗ƶǃ ˤ˯ɂā ßåíǕå Ɠǌǀ

Ɠǌ˹˻˴˲˯ǃ þƓǌǆ ëå̇ ˯ƿåā èƓǈ˦ɜ˸ǃå ǉ˘ǋ Ɇ˻Ǆ˲ƙ. 
 :ƕ ˶ ǂƴ˭ǁä çƑǄ˕˱ǁäǈǕå Ɇ˰ǆ Ɨ ˸ Ǆƶ˯ǃå Ɨǆ˗˳Ǆǃ ç˗ǈƓ˴˸ǃå èƓǆ˗˳ǃå Ɇ˸˵ƙāưǗå Ɨˠ˵ Ɨ ʼƓ

.Ɨ̓Ɠưã ïíƓ˶ ǃ˸ ɊȺåāïā Ǒ˸Ǆƶǃå Ɏ˦˯˲˸Ǆǃ ç̠ǒ̠ƞ ïíƓ˶ǆ ˥Ƶ ̟ ǃ˲åā 
 ˢǂƴ˭ǁä æîäìâ ýƑˠǆ :)LMS( )Learning Management System(˦ǋā:  ɆǆƓḧ˯ǆ þƓˢǈ

 èåāíá Üèåï̇ǀ˸ǃå çïåíã Ɇ˸ ɂ˵ā Ü̞ǈ̇˯ǈǗå ̇ Ƶˮ ĄƓƑ̊ƞ āá ĄƓǄḪ Ɨ˸Ǆƶ˯ǃå ƗǄ˸ƶǃå çïåíǗ
˥ǆå̊ ˯˸ǃå ˙˻ƹā ˥ǆå̊ ˯˸ǃå ýƓ˶ƙǙå Üèåï˙ǀ˸ǃå ǑƼ Ɇ˻˱˴˯ǃå ÜèƓ ƞå˦ǃå çïåíã ÜèåïƓ ˯ƤǙå çïåíã Ü

ï˗˶˸ǃå Ɨơ˦˯ƽǆ āá ǑǈƓ˱ǆ Ɠǌ˷ƶȺ ˤˢ˹ǃå ˥ǆ ˗ǒ˗ƶǃå üƓ˹ǋā .˔ǃƓˠǃå ˤǄƶƙ ƗƶȺƓ˯ǆā ǆɆ˰ 
)Moodle̪ A-Tutor( ) ɏïƓ˱ƙ Ɠǌ˷ƶɁāBlack Board̪ e-College̪e-

university (.                 
 Ā ýƑˠǆ ýˤǊƻǄâˢǂƴ˭ǁä æîäì )LMS( çïƓ ʹǃ ïƓ˶˯Ƥå ˦ǋ )learning Management 

System Ɇˮƿ ˥ǆ Ɠǌƽɂ̇ ƶƙ ˤƙ ˖˻ơ .()ÿƓ˸˰Ƶ, ô˦Ƶ ,2008)Ɇ˻ƵƓ˸ƪåā (2009:ƓǌǈƓȺ ( 
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Ɨ˸ˢǈá  ǑƼ ç˗ƵƓ˴˸Ǆǃ ˕˸˸ƮãǕå ˤȻ˗ǀƙā ƗƶȺƓ˯ǆā çïåí˙˸˯˴˸ǃå ˤǄƶ˯ǃåā Ɨ ˸ Ǆƶ˯ǃå Ɨˠ˵ǈ,  ˦ǌƼ
 ā ˤǄƶ˯ǃåā Ɋ ˠ˳˯Ǆǃ Ɨ ˱ ƙå̇ ˯ƪǙå ý˦Ǆ˲ǃå ˥ǆɀ ƴ ˸˱Ⱥ ˤǄƶ˯ǃå çïåíáƪ˓˸ǃå ǑƼ ǊƵå˦ǈ Ɨ ˸ Ǆƶ˯ǃå Ɨ˴

 ÜƗ ƪåï˗ǃå ý˦˶ƽǃåā ˛ɂï˗˯ǃå Ɨ˭˻ǋ Ɇˮƿ ˥ǆ Ɨǌƞ˦˸ǃå èåï˙ǀ˸ǃåā ˙ƬƓ ˸ǃå ýƓ˶ƙǙå Ɇ˸˵ɂā
 ˤˢǈ ˕˸ǋƓƪ ˖˻ơãǕå Ɇƶƞ ǑƼ ˤǄƶ˯ǃå çïåí þƓˢǈ ɖƼā Ɇ˸ƶƙ ƗǄ˶ƽ˹˸ǃå Ɨ ˸ Ǆƶ˯ǃå Ɨˠ˵ǈ

 Ɨǌƞ ˥ǆā ÜʕǄƶ˯ǃå Ɏ˦˯˴ǆ ƴƼï ǑƼ ʕǌ˴Ȼ ɊȺå̇˯ǆ Ɏ̇Ƥá ƼƎ þƓˢǈ ÿã) ˤǄƶ˯ǃå çïåíLMSƙ ( ˤ˯ǌ
 Ą å̇ ˻˰ǂ Ɏ˦˯˲˸ǃå ǏǄƵǑ˸ Ǆƶ˯ǃå  ā ǊƙƓǈ˦ɜǆ ýāå˗ƙ ˖˻ơ ˥ǆ ɀ çíƓƵǊǆå˗˳˯ƪå ƶǆ ˔˴ơ ˙˻ǒƓ
.þï˦ɜƪ 

Ƽ̇ Ƶ ˥˻ơ ǑƼ)ƓǌƗƽ ǄƤ ,2009Ǖå :ƓǌǈƋȺ ( Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǄǃ çð˚ƶǆā ç˗ǈƓ˴ǆ Ɇ˸ƶƙ Ǒ˯ǃå Ɨ˸ˢǈ
Ǖå ɄǄɜȻ ˖˻˲Ⱥ Ɨ ˸Ǆƶǃå çíƓ˸ǃå ƴư˦ƕ îƓ˯ƪ èåïƓ ˯ƤåþƓˢ˹ǃå ƴƿ˦ǆ ǑƼ ïíƓ˶ǆā èƓ ƞåāā 
˸˷˯ǒ Ɏ˘ǃå ĄƓƼ̇ƹ ˥  ƗƼƓưǗƓȺ ÜƗ Ǆˠǃå ýƓ˸ƵǕ ƗˢƼƓơā òƓǀ˹Ǆǃã èƓǆ˗Ƥ Ǐǃãǈā˙˯ḧǃ Ɨá Ɏ̇Ƥ

 ɏá ÜƗ ƪåï˗ǃå çíƓ˸Ǆǃ Ɨ˸Ƶåíá ā ˥ɂ̊ ˳ƙ ǑƼ ˗ƵƓ˴ƙ Ɲǆå̇ ƕ Ɠǌǈɀƪåï̠ǃå èåï̇ǀ˸ǃå Ɏ˦˯˲ǆ çïåí Ɨ
ǃã ĄƓǈā̇˯ḧ ƗƼƓưǗƓȺ Üã Ǐǃá ǑƼ Ɇǌ˴ƙ ƓǌǈãÜˤǄƶ˯ǃå çïåí  ˥ɜ˸Ȼ ǑǃƓ˯ǃƓɁā ïƓ ˯ƵåƓǋ  ˥ǆ ƗƵ˦˸˱ǆ
Ǖå èåāíèƓǆ˦Ǆƶ˸ǃåā  Ɲǌ˹ǆ ûƓƪ Ɨǆ̠˳ ǃ Ʉl ƙ˦ Ǒ˯ǃå(ƗǄɣǃå èƓǈƓɁā Ǒ˸Ǆƶ˯ǃå Ɏ˦˯˲˸ǃå)

.í˗˲ǆ Ǒƪåïí 
 ˢøøøøøøøøøøˠǆ ƑǊǄ˕ƾƗ Ǐ˭ǁä çƑǄ˕øøøøøøø˱ǁä ˢǉàâ:ˢǂƴ˭ǁä æîäì  Ɨ˸ˢǈáã þ˗ǀƙ ˤǄƶ˯ǃå çïåíèåāíá ç˗Ƶ 

 :Ɠǌ˹ǆ 
 Ɨ Ḫ˘ǃå çï˦ˮ˴ǃåE-BoardÜ þƓǌ˸ǃåā èƓ ƞå˦ǃåTasks and assignment  ,

ƴƞå̇ ˸ǃåReferences  , èåïƓ ˯ƤǙåā ˤ ˻ǀ˯ǃåAssessments ,èå̇ Ḫ˘˸ǃå Notes , Ɏ˦˯˲˸ǃå
Ǒ˸ Ǆƶ˯ǃåContent.ƣǃå... 

ìîˤƓ ûǘˬǁä )Black Board(: íï˦ƕ üǚƕ ƗḪ̇Ƭ ˥ǆ ɏïƓ˱ƙ þƓsǈ ˦ǋ  þ˗ǀȻ ˤǄƶ˯ǃå çïåíǗ
˥ˠ˹Ƭå˦ƕ ç̇ ƬƓ ˸ǃå Ɨ ˸ Ǆƶ˯ǃå èƓǆ˗˳ǃå ˯ɂā ˚˻˸Ⱥ ˦ ˹˯ǆ Ɨ ˸ Ǆƶƙ ó̇ Ƽ  þ˗ƿ ˖˻ơ  ç˦ ǀǃƓ ƗƵ
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 Ǒˠ˳˯ǆɆḪ  ÜǊƞå˦ƙ Ǒ˯ǃå ˚ƞå˦˲ǃåā ɖƑå˦ƶǃå˖˻ơ  ˙˵ǈ ǑƼ Ɨ ˸ Ǆƶ˯ǃå èƓ˴ƪ˓˸ǃå ˗ƵƓƪ
˙ˮƵ ˤ Ǆƶ˯ǃå  Ü˕ǈ̇ ˯ǈǗåðƓ˯˸ɂā Ɠ˲˵ǃå)˙ɂ˦ˠ˯ǃåā ƴƪ˦˯ǃå Ǌ˯˻ǄƕƓƿā Ɨǈā˙˸ǃƓȺè,  Üô˦Ƶ
2008.( ˤ˸ĈƮ  Ɨ ˸ Ǆƶƙ Ɨ˭˻ƕ ˙˻Ƽ˦ƙ ǏǄƵ ˥˻˸Ǆƶ˸ǃå ˗ƵƓ˴ ǃãƵ þ˗˳˯˴Ȼ ÜƗ ǈā˙˯ḧǃ Ɏ˦˯˴ǆ ǏǄ

˶˳Ƭ Ɇɜ˵Ⱥ í̇ ƽǃåǑḪ í˗ƶǃ Ɨǆ˗Ƥ þ˗ǀɂā Ü ƗƺǄǃå Ɠǌ˹ǆ ç˗Ƶ èƓƺǄƕ ˙Ƽ˦˯ǆ .Ɨ Ǆˠǃå ˥ǆ ˙˻ˮ
ÜƗ Ɂ̇ ƶǃå ǒ Üæǚˠǃåā ç˘ƙƓƪǖǃ ˕ǈ̇ ˯ǈǗå ˙ˮƵ Ɨǆ˗ǀ˸ǃå èå̇ ưƓ˲˸ǃå ǑƼ ɆƵƓƽ˯ǃå Ɨ Ǆ˸Ƶ ˤƵ˗
 āǃå ˙˻Ƽ˦ƙǑƽ˶ǃå ˛ɂï˗˯Ǆǃ ƗǄ˸ɜ˸ǃå èƓ ƞå˦ǃåā èƓ˟Ɠ˵˹ǃå ßåíáā Ɨ ƪåï˗ǃå èåï˙ǀ˸, ˖˻ơ  þ˗ǀȻ

 ç̊ ǋƓƞ ˔ǃå˦ƿá èƓƽǄ˸ǃ ˤƵ˗ǃå ˙˻Ƽ˦ƙ ƴǆ ÷˦ ǈ ƗƑƓǆ ˥ǆ ˙˰ǂword̪ PDF  ǃǄ ˙˵˹åǗǃǈā˙˯ḧǑ 
.èåïƓ ˯Ƥå êîƓ˸ǈ þ˗ǀȻ Ɠ˸Ḫ ÜƗ Ǆˠǃå èƓƞïí ÷Ɠƞ̇ ˯ƪåā Ɍƽ˲ǃ ýƓƶƼ  ˦ǋā 

ǁäÞ̆ ˯ ƕƾȸƑƨ çƑƨäîì :˔ǁƑˮǁä 
 Ɨƪåïí ˕Ƽ˗ǌ˯ƪå)ā˙˸ƶǃå ÿåðï ,2012 ƴƿåā (þå˗˳˯ƪå ßƓ˷Ƶá  èƓ ǃƓˠǃåā ˛ɂï˗˯ǃå Ɨ˭˻ǋ

 ǑƽƮ˦ǃå Ɲǌ˹˸ǃå ˕ǆ˗˳˯ƪå ˖˻ơ Üíï˦ƕ üǚˮǃå þƓˢ˹ǃ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ ˤ˴ǀȺȺǉïƓ ˯ƵƓ 
 Ɨƪåï˗ǃå ˕˶ǄƤā Ü˖˲ ǃå úå˗ǋǕ ˔ƪƓ˹˸ǃåã ǏǃáǗå ˗ɂ̇ ˮǃå ÿǈā˙˯ḧǃǑ ǋ èƓȻ˗˯˹˸ǃåāǑ 

Ǖå ĄƓǆå̠˳ ƪ˯å ̇˰ǂ ɣǃƗ Ǆ Ɠǆá Üç˘ƙƓƪǕå  ˕ǈƓḧƼ ßåíǕ èƓ ƞå˦ǃåǑǋ Ǖå Ąǚ˻ƶƽƙ ̇˰ǂÜ  Ɠ˸Ḫ å˦ǀƽƙå
Ɨƞï˗ƕ  ç̇ ˻ˮḪÿá  þƓˢ˹ǃå æ˦˻Ƶ Ɠǆá .Ɨ ǄƵƓƼā Ɨǈā˙˸Ⱥ ɆƮå˦˯ǃå ǑƼ ˗˻ƽǆ íï˦ƕ üǚˮǃå þƓˢǈ

 üǚˮǃå þƓˢǈ þå˗˳˯ƪå Ɨ˰ơƓ ǃå ˕ơ̇ ˯ƿåā .ï˙ǀ˸ǃå ƴƿ˦˸ǃ ç˘ƙƓƪǕå Ɇˮƿ ˥ǆ ƗƶȺƓ˯˸ǃå þ˗Ƶ ˕ǈƓḧƼ
 íï˦ƕçïåíǗ Ǖå ˤ ˻ǀƙ ˙˻ǒƓƶǆ ˥˸ư ˤǄƶ˯ǃå ƗǄƮå˦˸Ⱥ ˕Ʈāáā í˦ƶƪ ˣǄ˸ǃå ƗƶǆƓƞ ǑƼ ç˘ƙƓƪ

Ǖå èƓƶǆƓ˱ǃå ǑƼ íï˦ƕ üǚˮǃå þå˗˳˯ƪå ƴƿå˦ǃ Ɨƪåï˗ǃå ʕ˱ơā Ɨƪåï̠ǃå íā̠ơ ǑƼ çíƓɂð ƴǆ Ɏ̇Ƥ
.Ɨ˹˻ƶǃå  Ɨƪåïí Ɠǆá ,íå̇ ǆ)2014 ( è˗˸Ƶã ˃ ˡ˦ƙā þå˗˳˯ƪå Ɏ˗ǆ ǏǄƵ ú̇ ƶ˯ǃå Ǐǃ

Ǖå èƓ ˱ǆ̇ ˮǃåā èƓǀ ˮˠ˯ǃåÜƗ ˴ɂï˗˯ǃå íå˦˸ǃå ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀ˯ǃ Ɨ ƪƓƪ åā ǏǄƵ ú˦ƿ˦ǃá ˙˰ǂ
 ̇ ˯ƶƙ Ǒ˯ǃå èƓƿ˦ƶ˸ǃå˖˻ơ .Ɠǌƽ ˡ˦ƙ ô  ǑƽƮ˦ǃå Ɲǌ˹˸ǃå ˖ơƓ ǃå þ˗˳˯ƪå˲˯ǃåǑǄ˻Ǆ Ɠǆá Ü
 ˕˹˻ƕ Ɨƪåï˗ǃå ƝƑƓ˯ǈá ÿ á ˔Ǆƹáǃ˯ ƗƽǄ˯˳ ǃ˸å èƓ˱ǆ̇ˮǃåā èƓǀˮɣ ǃ˯å ÿ˦ǆ̠˳ ˯˴Ȼ Ɨ˹˻ƶǃå íå̇Ƽ Ɨ ˹ǀ
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 Ćçï˦˶ Ⱥ èƓǆ˦Ǆƶ˸ǃå  ÜƗ ʼƓḪã Ǚá ǑƼ Ɠǌǃ ˤǌƽ ˡ˦ƙ ÿ á ÜƓ ǈ˗˯ǆ ÿƓḪ ˛ɂï˗˯ǃå ôå̇ ƹ ā è̇ ǌˡ
á ˙˰ǂ èƓƿ˦ƶ˸ǃåǋǑ  Ɨ ˹ˮǃå ˙Ƽ˦ƙ þ˗ƵǃåƗ ˯˲˯ Ǖå èå̊ ˻ǌ˱˯ǃåāƗ ƪƓƪ ïƓǀ˯ƼǙåā ǃ ǑƼ ˔ɂï˗˯Ǆ

ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɠ ƞ˦ǃ˦˹ḧƙ ˃ ˡ˦ƙ Ɨ ʽ ǂ .ˤ Ǆƶ˯ǃå  ˖˻ơáǆ ˙˻Ƽ˦˯ƕ ˖ơƓ ǃå ǏƮā èƓǆ̊ Ǆ˯˴
 Ɨ ˸ Ǆƶ˯ǃå Ɨ˭˻ˮǃå˘˻ƽ˹˯ǃ Ɠ ˱ ƙå̇ ˯ƪåè Ǘå ˤ Ǆƶ˯ǃåǈā˙˯ḧǃǑ˻˸Ǆƶ˸ǃå ˔ɂï˗ƙā Ü ǏǄƵ Ɨ Ǆˠǃåā ˥
æ˦ƪƓ˲ǃå þå˗˳˯ƪå  ç˦ Ƶ˗ǃåāã ǑƼ Ɨ ƪƓƪå çåíƋḪ èƓǆ˦Ǆƶ˸ǃå Ɠ ƞ˦ǃ˦˹ḧƙ Ɲǆí ǏǃɆḪ å̇ ǆ Ɇơ

.ˤ Ǆƶ˯ǃå 
 Ɨƪåïí ú˗ǋ ÿƓḪ ˥˻ơ ǑƼ ,ɏ̇ǌ˵ǃå)2005Ǖå þå˗˳˯ƪå Ɨƞïí ƗƼ̇ ƶǆ ˦ǋ ( èƓ ˹ǀ˯ǃ ç˘ƙƓƪ

 èƓǆ˦Ǆƶ˸ǃåýƓ˶ƙǙåā  ÜýƓ˱˸ǃå å˘ǋ ǑƼ Ɇƶƽ˸ǃå ˔ɂï˗˯ǃå ïāí ƗƼ̇ ƶǆā ÜƗ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ǑƼ
÷ǚ˟Ǚåā  ˦ ƙ ɖ˻ƶƙ Ǒ˯ǃå èƓɁ˦ƶ˶ǃå ÷˦ ǈ ǏǄƵ ˕ǆ˗˳˯ƪå .ˤ Ǆƶ˯ǃå ǑƼ Ɠǌƽ ˡǙåƗǈƓ ˯ƪ  Ɲǌ˹˸Ḫ
 ǑƽƮāǑǄ˻Ǆ˲ƙ  ǏǄƵ ˕Ƶðā176  Ü˛ɂï˗ƙ Ɨ˭˻ǋ ˦˷Ƶ˕˶ǄƤā á þå˗˳˯ƪǙ þƓƶǃå ý˗ƶ˸ǃå ÿ

 èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙýƓ˶ƙǙåā ßƓ˷ƵǕ  Ɨ˭˻ǋɂï˗˯ǃå ̨ ĄƓ˷ƽ˳˹ǆ ̇ˮ˯ƶȻ  ĄƓˮ˴ǈ Ƽ Ɨ Ǆ˸ƶǃå Ǒ
Ɨ ˸ Ǆƶ˯ǃå. áǆƓ  ýƓ˱˸ǃå å˘ǋ ǑƼ Ɨ ˮɂï˗˯ǃå èåïā˗ǃƓȺ ý˗ƶ˸ǃå ÿƓḧƼ)30.1% ( . Ɠ˸ǂ˕˹˻ƕ 

 Ʉǀƙ Ǒ˯ǃå èƓɁ˦ƶ˶ǃåá.Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ǑƼ Ɨ ˹ǀ˯ǃå þå˗˳˯ƪå þƓǆ 
 Ɠ˸ǂ Ɨƪåïí ˕ƶƪ)˜ɂ̇ ƶǃå, 2007 (ã èƓ˴ƪ˓ǆ ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ þå˗˳˯ƪå ƴƿåā ƗƼ̇ ƶǆ Ǐǃ

ǃƓƶǃå ˤ Ǆƶ˯ǃåǑ  ÜþƓƶǃåā óƓ˳ǃå˗ǒ˗˲ƙā  þå˗˳˯ƪå ǑƼ ˙ƛ˓ƙ Ǒ˯ǃå Ɇǆå˦ƶǃå áǋ ßƓ˷Ƶ ˛ɂï˗˯ǃå Ɨ˭˻
 èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀ˯ǃǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ƪ˓ǆ ǑƼǑ  ÜþƓƶǃåā óƓ˳ǃå ĄƓ˷Ȼáāǃå ƗƼ̇ ƶǆ èƓ Ǆˠ˯˸

Ǖå˰ǂǕ ô̇ ƶ˯ǃåā èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ ˃ ˡ˦˯ǃ Ɨ ƪƓƪ ˙˳˯ƪå ÿāí ý˦ ƙ˲ Ǒ˯ǃå èƓƿ˦ƶ˸ǃå þå˗
Ǆ˻ǃ˘ƙ Ɇˮƪ Ɨƪåïíā ÜèƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙƓǌ ƶ˯ǃå ǑƼ èƓ ˹ǀ˯ǃå ǉ˘ǋ þå˗˳˯ƪå Ǐ˹˴˯ǒ Ǐ˯ơ ˤ Ǆ

Ǘåǈā˙˯ḧǃǑ ǃƓƶǃå ˤ Ǆƶ˯ǃå èƓ˴ƪ˓ǆ ǑƼǑ.  
 Ɨƪåïí ˕˹˸˷ƙ)ɌƼƓơ ,2014 (ƗƼ̇ ƶǆ Ǘå þå˗˳˯ƪå ƴƿåā ˛ɂï˗ƙ ǑƼ ˕ǈ̇ ˯ǈǑƙíƓǆ ɜ˸ǃå èƓ ˯

ǃå ƴ˸˱ǃ ƗǈƓ ˯ƪǙå ˕ǆ˗˳˯ƪå ˖˻ơ ÜƗȻí˦ƶ˴ǃå èƓƶǆƓ˱ǃå ǑƼ èƓǆ˦Ǆƶ˸ǃåāèƓǈƓ ˮ ā Ü è̇ ǌˡå
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 ˕ǃí ƝƑƓ˯˹ǃå ˥ǆ ƗǄ˸ƞ Ɨƪåï˗ǃå ǏǄƵǗå þå˗˳˯ƪå ǑƼ èāƓƽƙ í˦ƞāǕå Ɇˮƿ ˥ǆ ˕ǈ̇ ˯ǈ ç˘ƙƓƪ
 ˤ˴ƿ ˥ǆ˙ƤǓ Üÿá è̇ ǌˡåā Ǘå þå˗˳˯ƪå ˕ǈ̇ ˯ǈ˙˻ƹ  ǑƼæ˦Ǆƪá .ç̇ ˻ˮḪ Ɨƞï˗ƕ ˛ɂï˗˯ǃå  
á ÿɀāǗå þå˗˳˯ƪǙ èƓƿ˦ƶ˸ǃå ˙˰ǂḪ þ˗Ƶ ˦ǋ ˕ǈ̇ ˯ǈçßƓƽ ˗˳˯ƪǙå ˥ǆ ˗˲ƙ Ǒ˯ǃå èå̊ ˻ǌ˱˯ǃå þå
 ýƓƶƽǃå˕ǈ̇ ˯ǈǘǃ .Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ǑƼ 

Þ̆ ˯ǁä ƕ ǆä˕øø˹˶ǁä ƕøøƨäî˕ǁä :Ʋȸä̠ ǁä. 
  ƛǊ˷Ǆ ƕƨäî˕ǁäStudy Methodology: ǋ ǑƼ Ɨƪåï˗ǃå ǉ˘ ǑƽƮ˦ǃå Ɲǌ˹˸ǃå ýāƓ˹ƙ ˤƙ

ƗǈƓ ˯ƪǙå ˕ǆ˗˳˯ƪå ˖˻ơ ÜǑǄ˻Ǆ˲˯ǃå questionnaireÜ  Ɇˮƿ ˥ǆ Ɠǌ˸ ˸˶ƙ ˤƙ Ǒ˯ǃå˻˰ơƓ ǃå ˥
ǃǄ ǏǄƵ ú̇ ƶ˯à ßåï á ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷ƵÜ˛Ǆƕå̇ ˟ ƗƶǆƓ˱Ⱥ  ā Ɨ ˹ǀ˯ǃ ˤǌǆå˗˳˯ƪå Ɏ˗ǆ

 èƓǆ˦Ǆƶ˸ǃå ā ǑƼ Ɠǌƽ ˡ˦ƙ á˖˲ ǃåā ˛ɂï˗˯ǃå ôå̇ ƹƼ Ɠǌǃ ˤǌǆå˗˳˯ƪå Ɏ˗ǆā Ɨ Ǆˠǃå ßåïàā Ü Ǒ
 ā ˤǄƶ˯ǃåá ā ÜèƓ ƞå˦ǃåā þƓǌ˸ǃå ßåí ƗǃāƓ˲ǆ ƗƼ̇ ƶǆ á Ǒ˯ǃå ɖƑå˦ƶǃå ˤǋ ÿāí ý˦ ƙ˲ǆå˗˳˯ƪå.Ɠǌ 
 Ʋ˶˭˯Ǆ ƕƨäî˕ǁäStudy Society :ïƓ ˯Ƥå ˤƙ  ˥ǆ Ɨƪåï˗ǃå ƴ˸˯˱ǆ Ɨ˭Ƽ á Ɨ˭˻ǋ ßƓ˷Ƶ

 Ɨ Ǆ˟ā ˛ɂï˗ƙȺƴ Ɂ̇ ǃå Ǒƪåï˗ǃå Ɇ˶ƽǄǃ Ü˛Ǆƕå̇ ˟ ƗƶǆƓ˱2018ˤǋí˗Ƶ ƸǃƓ ǃåā Ü )70 Ɠǆ (
 ˥˻ƕßƓ˷Ƶá  Ü˛ɂï˗ƙ Ɨ˭˻ǋƗ Ǆ˟ā èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ Ɨ ǄḪā ˙˻˵ƹ ˥ƕ ˙˶ƿ Ɨ Ɂ̇ ˯ǃå Ɨ ǄḪ ˥ǆ . 

ƕƨäî˕ǁä ƕ˷˹Ƴ The Study Sample: ) Ɨƪåï˗ǃå Ɨ˹˻Ƶ ˕˹˸˷ƙ30˛ɂï˗ƙ Ɨ˭˻ǋ ˦˷Ƶ ( 
)ā40( ˯˻ǄùùùḪ ˥ǆ ˔ǃƓ˟Ǒ  ïƓ ˯Ƥå ˤƙ ˖˻ơ .˛Ǆƕå̇ ˟ ƗƶǆƓƞ ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙā Ɨ Ɂ̇ ˯ǃå
áƗˠ ˴ ǃå Ɨ Ƒå˦ ˵ƶǃå Ɨǀɂ̇ ˠǃƓȺ Ɨƪåï˗ǃå Ɨ˹˻Ƶ íå̇ Ƽ ā Ü ð˦ƙ ˤƙƴɂ ǆ ˤǌ˻ǄƵ ƗǈƓ ˯ƪǙåá ƴƤ̆ ɄǄ˯˳ǆ 

 ǑƼ èƓ˶˶˳˯ǃå˥˻˯˻Ǆḧǃå Ⱥ ˥˻ƶ.ïƓ ˯ƵǙå 
à˔˰ ǁä æäì Research Tool:  ǑƼ ƗǀȺƓƪ èƓƪåïíā é˦˲Ⱥ ǏǄƵ ÷ǚ˟Ǚå ýǚƤ ˥ǆ

ǌƽ ˡ˦ƙ èƓ Ǆˠ˯ǆā ÜǑǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃåā èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ ýƓ˱ǆƓ ˯ǃå Ɨ Ǆ˸Ƶ ǑƼÜˤǄƶ˯ǃåā ˤ Ǆƶ 
 ǏǄƵ ú̇ ƶ˯ǃåā á ɖ˻ƶƙ Ǒ˯ǃå Ɇǆå˦ƶǃå ˤǋǌƽ ˡ˦ƙƓ Ɨ Ǆ˸ƶǃå ǑƼ :Ɨƪåï˗Ḫ Ɨ ˸ Ǆƶ˯ǃå ) ,ɏ̇ǌ˵ǃå

2005 ,7 ,Ǒ˵ɂ̇ ƶǃå) (2007 ,5(Ü  ,ɌƼƓơ)2014 ,5 ,íå̇ ǆ)ā ,( (2014 ,123  (



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   нл 

 
 

 ĄƓƪƓʾ ǌƕ˘ ïƓ ˯Ƥå ˤƙ èƓƪåï˗ǃå ǉá˯ƪǙå Ɨƪåï˗ǃå çåíǈƓƗ)˥ǆ ÿ˦ḧ˯ƙ ̟ ơ˻ Ü60 ˥˻˸˴ƿ  Üç̇ ǀƼ (
áƪƓƪ˻:Ɠ˸ǋ ˥˻ 

üĀǗä ˢ˲ƾǁä Ɇ˰ǆ Ɨ ʼå̇ ƹ˦˸Ȼ˗ǃå èƓǆ˦Ǆƶ˸ǃå :Ǒ˸Ǆƶǃå Ɇǋ˓˸ǃå Ü˛˹˱ǃå)(. 
ǏǆƑˮǁä ˢ˲ƾǁä Ɨ ˴ Ƒï ïāƓ˲ǆ éǚƛ Ɇ˸˵ɂā : :Ǐǋā- 

Á .ˤ Ǆƶ˯ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ 
Á  ˤ Ǆƶ˯ǃå ǑƼ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ ˃ ˡ˦ƙ ç̇ ḧƼ ˗ɂ˓ƙ Ǒ˯ǃå ƴƼåā˗ǃå.ǑǃƓƶǃå 
Á ð˙ƕá  Ǒ˯ǃå èƓȻ˗˲˯ǃåā èƓɁ˦ƶ˶ǃå ˗ƿ Ǌƞå˦ƙ áˡ˦ƙ ǑƼ Ɨ Ǆˠǃåā ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶ ˃

 Ɨ ˹ǀƙƗ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ǑƼ èƓǆ˦Ǆƶ˸ǃå. 
Ǔä ú˕ƬƑǊƗƑ ƙĀ æäì Truth of the tool and its stability: 

ǃǕå û˗Ʈ ˥ǆ ˗ǂƋ˯ǄƓǌƙƓ ƛā çåíÜ ǈƓ ˯ƪǙå ô̇ Ƶ ˤƙƗ ǌ˸ ˸˶ƙ ˗ƶȺƓ ˥ǆ ƗƵ˦˸˱ǆ ǏǄƵ 
 Ĉ˸ǃå)ˤǋí˗Ƶ ƸǄƕ ˥˻˸ɜ˲4 ô̇ ƺǃ ˣǃîā ÜèƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ Ɨ ǄḪā Ɨ Ɂ̇ ˯ǃå Ɨ ǄḪ ç˘ƙƓƪá ˥ǆ (

 ǏǄƵ ú̇ ƶ˯ǃåˤǋßåïà ɖƼå˦ ƙ Ɏ˗ǆā Ü āǈƓ ˯ƪǙå Ɨ˸ƑǚǆƗ Ⱥ ˘ƤǕå ˤƙ .Ɨ ǃƓ˲ǃå Ɨƪåï˗ǄǃƉ ßåï
 Ĉ˸ǃå ˤƙā ÜˤǌƙƓǌ˻ƞ˦ƙā ˥˻˸ɜ˲ ā ƗǈƓ ˯ƪǙå Ɇǒ˗ƶƙƶưāƓǌ ʼ Ɠǆá .Ɨ ƑƓǌ˹ǃå Ɠǌƙï˦Ʈ ǑƼ ɖǄƶ˯ǒ Ɠ˸

Ǖå èƓ ƛ æƓ˴ơ ˤƙ ˗ǀƼ ÜƗƪåï˗ǃå çåíá èƓ ˰ƕ ĈȺ Ɇḧǃ çåí˗ƶ Ąå  ˥ǆáƓƶȺí ǈƓ ˯ƪǙåƗ ǃāǈƓ ˯ƪǚƗ 
ɆɜǂÜ þå˗˳˯ƪƓȺ ˣǃîā  Ĉǆ èƓ ƛ ɆǆƓƶìƓ ǈā˙Ḫ )ƓƽǃáAlpha Cronbachs ǑǃƓ˯ǃå ýā˗˱ǃåā (

.ɆɜḪ ƗǈƓ ˯ƪǙåā ƗǈƓ ˯ƪǙå íƓƶȺǕ Ɠƽǃá èƓ ƛ èǚǆƓƶǆ ƝƑƓ˯ǈ ˥˻ˮǒ 
  

) ˢƽî üĀ˕Ɯ1 (ƞƮˤǐ Ǔ Ƒƻǁà ëƑ ǆĀ˗Ḩ çƑ ƙ çǘǄƑƴǄɄɚḨ ƕǆƑ ˭ƨǗäĀ ƕǆƑ ˭ƨǗä ìƑƴȸ 

 ̇ ǃåƿʕ (ï˦˲˸ǃå) èƓ ˰ǃå ɆǆƓƶǆ 
1 èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ þå˗˳˯ƪå Ɏ˗ǆ .˛ɂï˗˯ǃå ǑƼ 0.839 
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2  ˃ ḧƙ Ɨ ˴ǈç˘ƙƓƪǕå  āƗ Ǆˠǃå  ˤ Ǆƶ˯ǃå ƴǆǑǈā˙˯ḧǃǗå å þƓˢǈā üǚˮǃ
.íï˦ƕ 

0.767 

3  ƴƼåāí˗˻ǒƋƙ  ˃ ˡ˦ƙ ç̇ ḧƼèƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ  ˤ Ǆƶ˯ǃå ǑƼƶǃåǑǃƓ  ā ˤ Ǆƶ˯ǃå
.˗ƶȺ ˥Ƶ 

0.948 

4  èƓɁ˦ƶ˶ǃå Ǒ˯ǃå Ǌƞå˦ƙ á ˃ ˡ˦ƙ ǑƼ Ɨ Ǆˠǃåā ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶ
ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ .Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå 

0.930 

5 ɆǆƓḧǃƓȺ ÿƓùùù˻ˮ˯ƪǙå. 0.901 

 
Ǖä çƑ˯ǁƑƴ˶ǁäƕ ƏƑ˴Ɵ: Ǘå þå˗˳˯ƪå ˤƙèåïå̇ ḧ˯ǃå ÜƗɂ˦˭˸ǃå Ɨ ˴˹ǃå) Ɨ ʽƮ˦ǃå èƓ ƑƓ˶ơ( 

Ǖå èƓ Ǆˠ˯ǆ Ǌǃ ˕Ƶí Ɠ˸ ˴ơ Ɨƪåï˗ǃå èå̇ ˻ƺ˯˸ǃ.ƗǄ˭ƪ 
ƑǊ˭˳ƽƑ˷ǄĀ ƕƨäî˕ǁä ƛƏƑ˭ǆ :The Result of Study and Discussion ˹˸˷ƙ ̞

Þ̆ ˯ǁä  ǓäüĀ: ǋā èå̇ ˻ƺ˯ǆ ç˗Ƶ ˔˴ơ Ɨ˹˻ƶǃå èåí̇ ƽ˸ǃ ƗǆƓƶǃå Ɨ ʼå̇ ƹ˦˸Ȼ˗ǃå èƓǆ˦Ǆƶ˸ǃåǑ: 
¶ :˙˷˯ǁä ˗˹Ƹ˭Ǆ )ýā˗˱ǃå Ơư˦ǒ2 ˖˻ơ ˛˹˱ǃå ˙˻ƺ˯ǆ (˕ǈƓḪ  ï˦Ḫ˘ǃå Ɨ ˴ǈ18.8% 

 ÜƗ˹˻ƶǃå èåí̇ ƽǆ ˥ǆ Ɠ˸˹˻ƕǗå Ɨ ˴ǈ éƓǈ81.3% Ü ˙˻˵Ȼ å˘ǋāá ǏǃãǗå Ɨ ˴ǈ ÿ éƓǈ
.ï˦Ḫ̆ǃå Ɨ˴ǈ û˦ƽƙ Ɨ˹˻ƶǃå ǑƼ Ɨ˸ǋƓ˴˸ǃå 

)üĀ˕Ɯ2˙˷˯ǁä ˒˲Ɵ ƕ˷˹ƴǁä çäì˗ƻǄ ƲɀïˤƗ ( 

˙˷˯ǁä öʕ ǆ îä̠ ḥ˭ǁä ƕɀˤ˫˶ǁä ƕ ˲˷ǁä 
˙Ḫî 22 31.4% 
Ǐ˰ǈá 48 68.6% 

ǑǃƓ˸ƞǗå 70 100.0% 
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¶ :˗˶ƴǁä ˗˹Ƹ˭Ǆ )ýā˗˱ǃå ýǚƤ ˥ǆ Ơ˷˯ǒ3 (áƗɂ̇ ˸ƶǃå Ɨ˭ƽǃå ÿ  ˥ǆ Ɇƿá)30 Ɇ˰˸ƙ (
˙ˮǂá ) ˕ǄƮā ˖˻ơ Ɨ ˴ǈ44.3% ˥ǆ (ǑǃƓ˸ƞã ƼáƗ˹˻ƶǃå íå̇  ˙˻˵Ȼ å˘ǋāã Ɨ ˴ǈ Ǐǃ
 Ɨ Ǆˠǃå ǑƼƗ˹˻ƶǃå ǉ˘ǋ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá í˗Ƶ ˥ǆ ˙˰ǂá Üá) Ɨɂ̇ ˸ƶǃå Ɨ˭ƽǃå Ɠǆ30-
39) ˕ƺǄƕ (24.3%(Ɠǆá Ü Ɨ˭ƽǃå Ɨɂ̇ ˸ƶǃå )40-49 (˕ǈƓḧƼ Ɨ ˴˹ǃå )21.4%(ǑƼ Ü 
˥˻ơ Ɇƿá ÿá Ɨ ˴ǈ Ɨ˭ƽǃå Ɨɂ̇ ˸ƶǃå ˥ǆ 50 ˙˰ǂƋƼ Ǒ˯ǃåā ˕Ǆ˰ǆ )10% ( ˥ǆ ǑǃƓ˸ƞã 
íå̇ Ƽá . Ɨ˹˻ƶǃå 
)üĀ˕Ɯ3 ƲɀïˤƗ (˗˶ƴǁä ˒˲Ɵ ƕ˷˹ƴǁä çäì˗ƻǄ 

Ɨɂ˦˭˸ǃå Ɨ ˴˹ǃå ïå̇ ḧ˯ǃå Ɨɂ̇ ˸ƶǃå Ɨ˭ƽǃå 
%44.3 31 ˥ǆ Ɇƿå 30 Ɨ˹ƪ 
%24.3 17 ˥ǆ 30  Ǐǃã39 Ɨ˹ƪ 

%21.4 15 ˥ǆ 40  Ǐǃã49 Ɨ˹ƪ 

%10.0 7 ˙˰ǂƋƼ 50 
%100.0 70 ǑǃƓ˸ƞǗå 

¶ :Ʉǉˑ˶ǁä ˗˹Ƹ˭Ǆ )ýā˗˱ǃå ýǚƤ ˥ǆ Ơ˷˯ǒ4 (ã ÿ á ñ˦ɂï˦ǃƓɜ ǃå Ɇ˰˸ƙ Ɨ ˴ǈ ǏǄƵ
)Ɨ ˴˹ƕ55.7% ( ˥ǒ˗˻ƶ˸ǃåā Ɨ Ǆˠǃå ˤ˷ƙ Ǒǋā ˙˻˯˴ƞƓ˸ǃå Ɇǋ˓ ǆ Ɨ ˴ǈ ˥˻ơ ǑƼ
 ǉåï˦˯Ḫ˗ǃåā )31.4 % ā11.4%(.  

)üĀ˕Ɯ4 Ʉǉˑ ˶ǁä ˒˲Ɵ ƕ˷˹ƴǁä çäì˗ƻǄ ƲɀïˤƗ (Ǐ˶ǂƴǁä 

Ǒ˸Ǆƶǃå Ɇǋ˓˸ǃå ïå̇ ḧ˯ǃå Ɨɂ˦˭˸ǃå Ɨ ˴˹ǃå 
ñ˦ɂï˦ǃƓɜȺ 39 %55.7 
˛ǈƓ˴ ǃ 1 % 1.4 
˙˻˯˴ƞƓǆ 22 %31.4 
 ǉåï˦˯Ḫí 8 %11.4 
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ƕ ˶ ǂƴ˭ǁä ƕ ǂ˶ƴǁä Ǐƺ ƕǄ˕˱˭˲˶ǁä çƑ ˷ƾ˭ǁä :ǏǆƑˮǁä Þ̆ ˯ǁä ˣ˹Ɨ̠ƾƺ xǄ þʕḥ˭ƗĀ 

 ýā˗˱ǃå)5˥˻ˮǒ ( á ÿáǋ ç˗˵Ⱥ Ɠǌ˻ǄƵ ƗǀƼå˦˸ǃå ˕˸ƙ Ǒ˯ǃå èƓ ˹ǀ˯ǃå ˙˰ǂƓ˸  ï˦ˮ˴ǃå Ɨ Ḫ˘ǃå ç
) Ɨ ˴˹ƕ æ˦ƪƓ˲ǃƓȺ ˤ Ǆƶ˯ǃåā65.7%ɖƼåāåā ( ç˗˵Ⱥ  ā) Ɨ ˴˹Ɂ27.1%(ɖƼåāáÜ  èßƓƞ ˖˻ơ
,Ǒ˵ɂ̇ ƶǃå) Ɨƪåïí ǑƼ2007 ,25.ƗƶȺå̇ ǃå Ɨ ƙ̇ ˸ǃå ǑƼ æ˦ƪƓ˲ǃå Ɨˠƪå˦ƕ (  ˔ˮ˴ǃå ƴƞ̇ ɂā

 ǉ̇ Ƽ˦ƙ Ɠ˸ǃƗ Ḫ˘ǃå çï˦ˮ˴ǃå èƓ ǈƓɜǆå ˥ǆ èƓǈ˦ǀȻǙå ƴ ˸˱ǃ ý˦Ʈ˦ǃåÜ ˶˯ƤǙå ˤƑå˦ƿāïƓÜ 
Ǖåāǋ ˃ ˡ˦ƙā Üçï˦ˮ˴Ǆǃ ˙ƬƓ ˸ǃå ˛˸Ǆǃå ɖɂ̇ ˟ ˥Ƶ Ɲǆå̇ ˮǃå ɄǄ˯˳˸ǃ ˙ǆåā˘ǀ˯ǃå ǉ˹ƺȻ Ɨ ˹Ǒ 

å ðƓǌƞ í˦ƞā ˥Ƶǃå æ˦ƪƓ˲ǃå Ɨˠƪå˦ƕ ˤ Ǆƶ˯ǃåā Üô̇ ƶǃ˘ ɎáǄ˸ƶǃå ǑƼ ˙˻ˮḪ ˙˻˻ƺƙ é˗ơ Ɨ
ˤ Ǆƶ˯ǃåÜ  ǑƼáèƓ ƞå˦ǃå ßåíÜ  ā þƓǌ˸ǃåā ɀ˙ɂïƓǀ˯ǃå íå˗ƵÜ ƗƼƓưǗƓȺ ãƝǆå̇ ˮǃå þå˗˳˯ƪå Ǐǃ 

 ɄǄ˯˳˸Ⱥ èƓǀ ˮˠ˯ǃåā.ƓǌƵå˦ǈá ƙƋȻǑ ) Ɨ ˴˹ƕ ô̇ ƶǃå ðƓǌƞ þå˗˳˯ƪå ˣǃî ˗ƶȺ61.4% (
)ɖƼåāåā Üç˗˵Ⱥ ɖƼåāƋȺ34.3% þå˗˳˯ƪå Ɠǆá .(Ǘå) Ɨ ˴˹ƕ ˕ǈƓḪ Ǒ˯ǃåā ˕ǈ̇ ˯ǈ28.6% (

Üç˗˵Ⱥ ɖƼåāƋȺ ) Ɨ ˴˹Ɂā42.9% ÜɖƼåāƋȺ (ɏá ) Ɨ ˴˹ƕ71.5%Ǘå ÿ˦ǆ̠˳ ˯˴Ȼ (˕ǈ̇ ˯ǈ ǑƼ ,
,Ǒ˵ɂ̇ ƶǃå) Ɨƪåïí ǑƼ èßƓƞ ˥˻ơ2007 ,25.ǏǃāǙå Ɨ ƙ̇ ˸ǃå ǑƼ ( 

)üĀ˕Ɯ5ƕ ˶ ǂƴ˭ǁä ƕ ǂ˶ƴǁä Ǐƺ ƕǄ˕˱˭˲˶ǁä çƑ ˷ƾ˭ǁä ˒˲Ɵ ƕ˷˹ƴǁä çäì˗ƻǄ ƲɀïˤƗ ( 

Ɨ
ƙ̇
ǃ
å

 þ çïƓ ʹǃå 
ç˗˵Ⱥ ɖƼåāá ɖƼåāá Ǚ ɖƼåāá 
ïå̇ ḧ˯ǃå Ɨ ˴˹ǃå ïå̇ ḧ˯ǃå Ɨ ˴˹ǃå ïå̇ ḧ˯ǃå Ɨ ˴˹ǃå 

1 1  çï˦ˮ˴ǃå
Ɨ Ḫ˘ǃå 

46 65.7% 19 27.1% 1 1.4% 

2 7  ˤ Ǆƶ˯ǃå
 Ɨˠƪå˦ƕ
æ˦ƪƓ˲ǃå 

46 65.7% 19 27.1% 1 1.4% 
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3 5  ðƓǌƞ
ô̇ ƶǃå 

43 61.4% 24 34.3% 1 1.4% 

4 3  ˗ɂ̇ ˮǃå
Ǒǈā˙˯ḧǃǗå 

28 40.0% 27 38.6% 3 4.3% 

5 6  ƗƵ˦˸˱ǆ
ïå˦ ˲ǃå 

27 38.6% 22 31.4% 8 11.4% 

6 8 íï˦ƕ üǚˮǃå 24 34.3% 24 34.3% 25 35.7% 
7 2  óå̇ ƿǙå

 Ɨ˱ǆ˗˸ǃå
 óå̇ ƿǙåā
 ƗǄƕƓǀǃå
Ɨǃåðǘǃ 

23 32.9% 24 34.3% 12 17.1% 

8 4 ˕ǈ̇ ˯ǈǙå 20 28.6% 30 42.9% 6 8.6% 

 
) ýā˗˱ǃå6ƴǆ Ɨ˹˻ƶǃå íå̇ Ƽá ˃ ḧƙā ƗȻåïí Ɏ˗ǆ Ơư˦ǒ ( ˯˹ǃå èßƓƞ ˖˻ơ ƗƽǄ˯˳ǆ èƓ ˹ǀ˯ǃå ƝƑƓ

)˕ǈ̇ ˯ǈǘǃ ç̇ ˻ˮḪ þå˗˳˯ƪå Ɨ ˴˹ƕ97.1% Ɇ˰ǆ ˃ ˡ˦˯ǃ ƗƞƓ˲ǃå ǏǄƵ ÷Ɠ˸ƞå üƓ˹ǋ Ǌǈɀā ,(
%) Ɨ ˴˹ƕ Ɨ˸ˢǈǕå ǉ˘ǋ88.6%)Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃƓȺ ƗȻåï˗ǃå Ɨ ˴ǈ ˕ǄƮā ˖˻ơ ,(65.7 (

þƓˢ˹ƕ Ɠǆá ,Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃƓȺ ƗȻåïí üƓ˹ǋ ÿá Ǐǃã ˙Ƭ˓ǆ ˦ǋā ç˗˻ƞ Ɨ ˴ǈ Ǐǋā å íï˦ƕ üǚˮǃ
)å˗ƞ ƗǄ˻Ǆƿ ˕ǈƓḧƼ20.0% Ɇ˸ƶǃå æƓ ʻǃā Ɨ˸ˢǈǕå ǉ˘ǋ Ɨ ˸ǋƋȺ Ɨ ʸ˦˯ǃå þ˗ƶǃ å˘ǋ í˦ƶɂā (

 ǑƼ Ɨ˸ˢǈǙå ǉ˘ǋ ˕ơ̇ ˟ Ǒ˯ǃå èƓƶǆƓ˱ǃå ƗƮƓƤā Ɨ ǃā˗ǃå èƓƶǆƓ˱ǃå ˥˻ƕ ü̇ ˯˵˸ǃå
.ƓǌƙƓ˴ƪ˓ǆ 
)üĀ˕Ɯ6 ˒˲Ɵ ƕ˷˹ƴǁä çäì˗ƻǄ ƲɀïˤƗ ( ˁ ḥ˭ǁäƕ ˶ ǂƴ˭ǁä ƕ ǂ˶ƴǁä Ǐƺ ƕǄ˕˱˭˲˶ǁä çƑ ˷ƾ˭ǁä 

Ɨ ƙ̇ ǃå þ çïƓ ʹǃå ˤƶǈ Ǚ 
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ïå̇ ḧ˯ǃå Ɨ ˴˹ǃå ïå̇ ḧ˯ǃå Ɨ ˴˹ǃå 
1 6 Ьк ХϠЂ ШЮ дϒ Ϥвϸ϶ϦЂϜ 

̬ϤжϼϦжшϜ 
68 97.1% 2 2.9% 

2 3 Ьк ϤϝЛвϝϮЮϜ ϣϮϝϲϠ ϣЂϝв 
РтДмϦЮ ЬϪв  ШыϠЮϜ аϝДж
.ϸϼмϠ   

62 88.6% 8 11.4% 

3 1 Ьк ШтϸЮ ϣтϜϼϸ атЯЛϦЮϝϠ 
̬сжмϼϦЪЮшϜ 

46 65.7% 23 32.9% 

4 2 Ьк ШтϸЮ ϣтϜϼϸ аϝДжϠ ШыϠЮϜ 
̬ϸϼмϠ 

14 20.0% 55 78.6% 

 
 Ǐƺ ǏǁƑƴǁä ˢ ǂƴ˭ǁä Ǐƺ çƑǄˤǂƴ˶ǁä çƑ ˷ƾƗ ˁ ˟ˤƗ æ̠ ḥƺ ˕ɀˑƗ Ǐ˭ǁä ƲƺäĀ˕ǁä :˔ǁƑˮǁä Þ̆ ˯ǁä

˕ƴȸ ˣƳ ˢ ǂƴ˭ǁäĀ ˢ ǂƴ˭ǁä üƑ˯Ǆ. 
)ýā˗˱ǃå7( á ˙ǌˢȻ ÿá ˤ Ǆƶ˯ǃå ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ ˃ ˡ˦ƙ ç̇ ḧƼ ˗ɂ˓ƙ Ǒ˯ǃå ƴƼåā˗ǃå ˙˰ǂ

˗ƶȺ ˥Ƶ ˤ Ǆƶ˯ǃåā  Ɨ ˴˹ƕ èßƓƞ)70% èåïƓǌǆ ˙ɂ˦ˠƙ ǏǄƵ Ɇ˸ƶƙ Ɨ ˹ǀ˯ǃå ç̇ ǀƽǃ ç˗˵Ⱥ ɖƼåāå (
Ǘåā ˙ƙ˦˻ˮ˸ḧǃå ƴǆ ɆǆƓƶ˯ǃå ǑƼ æǚˠǃå èåï˗ƿāǋ ˙ǌˢɂā Ü˕ǈ̇ ˯ǈ˘ ĄƓǄƞ å ˸ƶǃå ǑƼ Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ

á ˖˻ơ ̊ ǃ Ơ Ʈå ĄƓǆ Ǘåā ˙ƙ˦˻ˮ˸ḧǃå þå˗˳˯ƪå˕ǈ̇ ˯ǈÜ ǋā˘˴˲ƙ Ǌ ǄƵ ˔ƙ̇ ƙ å˻ǆ ˥ èåïƓǌ˸ǃ ɋ˦˲Ǆ
)Ɨ ˴˹Ɂā .Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆˠǃå20%) Ɨ ˴˹Ɂā ÜɖƼåāƋȺ  (5.7% .ɖƼåāá Ǚ (ƛ ǑƼ Ɇǌ˴ƙ ç̇ ǀƼ ˤ

 Ɨ Ǆ˸ƵýƓ˶ƙǙå ) Ɨ ˴˹ƕ Ɨ Ǆˠǃåā ç˘ƙƓƪǕå ˥˻ƕ57.1% Üç˗˵Ⱥ ɖƼåāå (á ˖˻ơ Ɨ Ǆ˸Ƶ ÿ
ç̇ ưƓ˲˸ǃå ǑƼ ǉí˦ƞā ǏǄƵ ˙˶˯ǀƙ Ǚ ç˘ƙƓƪǕƓȺ ýƓ˶ƙǙå Ü ÷˦ ǈ ˕˲˯Ƽ Ɨ ˹ǀ˯ǃå ˥ḧǃà ˥ǆ ˙Ƥ

 ā ýƓ˶ƙǙå Ɇ˰ǆ û̇  ˟ç̠ƶɁǑǈā˙˯ḧǃǙå ˗ɂ̇ ˮǃå  ɆƮå˦˯ǃå èƓ˲ƽƮā ˔ɂ˦ǃå èƓ˲ƽƮā
ǑƵƓ˸˯ƞǙå Ɨ ˴˹Ɂā .34.3% ÜɖƼāƋȺ  Ɨ ˴˹Ɂā4.3%  ç̇ ǀƼ èßƓƞ ˥˻ơ ǑƼ .ɖƼåāá ǚƕ

Ɨ˴ ƕ˹ ʕǄƶ˯ǃå ɆƑƓƪāā û̇  ˟ǑƼ èåï˦ɣ ǃ˯å ̇Ƥå èƓƶǆƓ˱ǃå Ɨǂå˦ǆ )54.3% Üç˗˵Ⱥ ɖƼāƋȺ (
˕˸ǋƓƪ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀ˯Ƽ ƪāā û̇  ˟̇ɂ˦ɣƙ ǑƼ ̇˻ˮḪ Ɇɜ˵Ⱥǃå í˦ƞ˦ƕ ˤ Ǆƶ˯ǃå ɆƑƓ ˙ƙ˦˻ˮ˸ḧ

˦ǒ˗˻ƽǃåā ï˦˶ǃƓȺ ô̇ ƶǃå ƠƑå̇ ƬāÜ  ā é˦˲ ǃå ßå̇ ƞåāáƗ ˴˹ƕ Üƣǃå... èƓ ƞå˦ǃå ßåí )30% (
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ÜɖƼāƋȺ ) Ɨ ˴˹Ɂā5.7%( Ⱥ ˕ǃå˦ƙ å˘ɜǋā .ɖƼåāá ǚƕ ǑƿƓƓƞ ˖˻ơ Ɇƿá Ɨƞï˗ƕ ƴƼåā˗ǃåßè 
˳ǃå çí˦ƞ ˥ǆ ƴƼ̇ ǃå ÜƗ ƑƓ˹ǃå ɖ˟Ɠ˹˸ǃå ǑƼ ˤ Ǆƶ˯ǃå ˙˵ǈ ˥ǆ ɖǀ˲˯˸ǃå íāí̇ ˸ǃå ç̇ ǀƼ˗ èƓǆ

.˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷ƵǕ Ɨǆ˗ǀ˸ǃå ) Ɨ ˴˹ƕ40%.ç˗˵Ⱥ ɖƼåāá Ɨƞï˗ƕ (  ɖƼåāá Ɨ ˴˹Ɂā
)28.7%( )ā42.9%ǃå˦˯ǃå ǏǄƵ (Ǒ .áǆ ƓȺ þƓ ʿǃå ç̇ ǀƼƎ Ɨ ˹ǀƙ ˃ ˡ˦ƙ ý˦ơ é˦˲Ⱥ ßå̇ ƞ

) Ɨ ˴˹ƕ ˕ǈƓḪ Ǒ˯ǃåā èƓǆ˦Ǆƶ˸ǃå35.7% ç˗˵Ⱥ ɖƼåāƋȺ ( ,ɆƿǕå Ǐǋā ) ˥˻ơ ǑƼ45.7%  (
)ā ɖƼåāá7.1%Ǚ (  ˔ˮ˴ǃå ƴƞ̇ ǒ ˗ƿā ɖƼåāáôƓƽ˳ǈǙ ǋ̆ ˔ǈƓ˱Ⱥ þƓ˸˯ǋǙå þ˗ƶǃ ƴƼå˗ǃå å
˸Ǆƶǃå ˖˲ ǃåÜǑ .˔ǈƓ˱ǃå å˘ǌǃ ˚˻ƽ˲˯ǃåā Ɨ ʸ˦˯ǃå þ˗Ƶā 
)ýā˗ƞ7 ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ þå˗˳˯ƪå ç̇ ḧƼ ˗ɂ˓ƙ Ǒ˯ǃå ƴƼåā˗ǃå ˔˴ơ Ɨ˹˻ƶǃå èåí̇ ƽǆ ƴɂð˦ƙ (
 ˤ Ǆƶ˯ǃåǑǃƓƶǃå 

ƕ
Ɨ
˗
ǁ
ä

 ˢƽî æîƑ ʷǁä 
æ˕˳ȸ ɔƺäĀà ɔƺäĀà Ǘ  Ɍîìä 
îä̠ ḥ˭ǁä ƕ ˲˷ǁä îä̠ ḥ˭ǁä ƕ ˲˷ǁä îä̠ ḥ˭ǁä ƕ ˲˷ǁä 

1 7  ˙ɂ˦ˠƙ ǏǄƵ Ɇ˸ƶƙ
æǚˠǃå èåïƓǌǆ  ǑƼ
 ƴǆ ɆǆƓƶ˯ǃå

.˕ǈ̇ ˯ǈǗåā ˙ƙ˦˻ˮ˸ḧǃå 

49 70% 14 20% 4 5.7% 

2 4 Ɇ˻ǌ˴ƙ ˻ƕ ýƓ˶ƙǙå ˥
 ç˘ƙƓƪǕå.æǚˠǃåā 

40 57.1% 24 34.3% 3 4.3% 

3 18 ϼ϶Ϝ ϣϠЪϜмв 
 ФϼА сТ ϤϜϼмАϦЮϜ
.атЯЛϦЮϜ ЬϚϝЂмм 

38 54.3% 21 30% 4 5.7% 

4 15  èƓǆ˗˳ǃå ˚ɂ̊ ƶƙ
 æǚˠǄǃ ç˗ǈƓ˴˸ǃå
 .Ɨǃ˦ǌƪā Ɨǈā˙˸Ⱥ 

36 51.4% 27 38.6% 3 4.3% 

5 16  ˖˲ ǃå í˦ǌƞ ˚ɂ̊ ƶƙ
 ǑƼ Ǒ˸Ǆƶǃå

èƓ Ǆḧǃåā èƓƶǆƓ˱ǃå. 
35 50% 28 40% 2 2.9% 
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6 3  ƗƮ̇ Ƽ ƗơƓƙå
 ƗǄƮå˦ǆǃåˤ Ǆƶ˯ 
˥˻ƶˠǀ˹˸Ǆǃ. 

34 48.6% 30 42.9% 3 4.3% 

7 6  æǚˠǃå ƴ˱˵ƙ ǏǄƵ
.ƗƼ̇ ƶ˸ǃå ýíƓ ƙ 

34 48.6% 25 35.7% 8 11.4% 

8 8  èƓƶǆƓ˱ǃå ˥ɜ˸ƙ
 ˥ǆ èƓ Ǆḧǃåā
 ƴǆ ɆƮå˦˯ǃå

 êïƓ˳ǃƓȺ èƓƶǆƓ˱ǃå
.Ɇ˷Ƽá Ɨǀɂ̇ ˠȺ 

34 48.6% 27 38.6% 6 8.6% 

9 14  çí˦ƞ ˥ǆ ƴƼ̇ ǃå
èƓǆ˗˳ǃå  Ɨǆ˗ǀ˸ǃå
ǄˠǄǃƗ. 

34 48.6% 25 35.7% 4 5.7% 

10 19   ƗƼ̇ ƶ˸ǃå ýíƓ ƙ
 Ɨ ƪåï˗ǃå èå̇ ˮ˳ǃåā
 ˤ Ǆƶ˯ǃå èƓ˴ƪ˓ǆ ˥˻ƕ

.ǑǃƓƶǃå 

34 48.6% 28 40% 1 1.4% 

11 1  ó̇ ƽǃå ƗơƓƙå
 ƗǄƮå˦˸ǃ æǚˠǄǃ
 ˞ƺȺ ǑǃƓƶǃå ˤ Ǆƶ˯ǃå
 ý˗ƶǆ  ˥Ƶ ˙ˢ˹ǃå

Ɨɂ˦ǈƓ˰ǃå.  

30 42.9% 26 37.1% 6 8.6% 

12 2 Ɇǌ˴ƙ å ǏǄƵ æǚˠǃ
ýƓ˶ƙǙå ƗƶǆƓ˱ǃƓȺ 

30 42.9% 35 50% 1 1.4% 

13 5  Ɨ Ǆ˸Ƶ Ɇ˻ǌ˴ƙ
ɆƮå˦˯ǃå  ˥˻ƕ
.æǚˠǃå 

30 42.9% 35 50% 2 2.9% 
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:Ʋȸä̠ ǁä Þ̆ ˯ǁä  çƑ ǂḥǁä Ǐƺ çƑǄˤǂƴ˶ǁä çƑ ˷ƾƗ ýä˕˱˭ƨä ǈƜäʕ Ɨ Ǐ˭ǁä çƑƽˤƴ˶ǁä çƑȿˤƴ˴ǁä
ƕ ˬ˹ǂǁä . 

14 9  íå˗Ƶã ǏǄƵ ˗ƵƓ˴ƙ
 Ɨɂ̇ ˵ ǃå ïíå˦ḧǃå

 ƗǄǋ˓ ˸ǃå ǏˮǄ˯ǃ
 û˦ƪ èƓƞƓ˯ơå

.Ɇ˸ƶǃå 

29 41.4% 18 25.7% 19 27.1% 

15 11  û˦ ǃ˴å ʕƵí
 ̇ ˳Ⱥ˱ɂ ɄǄ˯˳˸Ⱥ ˥˻

 èƓ˶˶˳˯ǃå
Ǒǈā˙˯ḧǃå èǚǋ˓˸Ⱥ. 

29 41.4% 28 40% 6 8.6% 

16 20  Ɠưï ˥ǆ ˗ɂ̊ ƙ
 Ɏ˦˯˴ǆ ˥Ƶ æǚɣǃå
 Ɨǆ˗ǀ˸ǃå èƓǆ˗˳ǃå

.ˤǌǃ 

29 41.4% 28 40% 6 8.6% 

17 10  èƓ˴ƪ˓˸ǃå ƴƼ˗ƙ
˴ƼƓ˹ƙ ç˦ƿ Ɨ ˸ Ǆƶ˯ǃå Ɨ
.û˦ ǃ˴å ǑƼ 

28 40% 17 24.3% 17 24.3% 

18 12  ˥ǆ ɖǀ˲˸ǃå íāí̇ ˸ǃå
 ˤ Ǆƶ˯ǃå ˙˵ǈǑƼ 
 ɖ˟Ɠ˹˸ǃå Ɨ ƑƓ˹ǃå˗ƿ 

 ˃ ǃƓḧƙ ǑˠƺȻ
 èƓ ˹ǀƙ þå˗˳˯ƪå
.èƓǆ˦Ǆƶ˸ǃå 

28 40% 20 28.7% 14 20% 

19 13 ƴƼ̇ ǃå  çí˦ƞ ˥ǆ
 Ɨǆ˗ǀ˸ǃå èƓǆ˗˳ǃå
 Ɨ˭˻ǋ ßƓ˷ƵǕ
.˛ɂï˗˯ǃå 

28 40% 30 42.9% 6 8.6% 
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  )ýā˗˱ǃå8 (ǒ ˥˻ˮá ÿá Ǒ˯ǃå èƓɁ˦ƶ˶ǃå ˙˰ǂ ˗ƿ Ɨ ˹ǀƙ þå˗˳˯ƪå Ǌƞå˦ƙƼ èƓǆ˦Ǆƶ˸ǃå Ǒ
˦ǋ ÜƗ ˮ˻Ǆǃå èƓƶǆƓ˱ǃå Ɨ ˴˹ƕ  æǚˠǃå ˥˻ƕ Ɨɂ̊ ˻Ǆ˱ǈǗå ƗƺǄǃå ÿƓǀƙã þ˗Ƶ )47.1% Ɨƞï˗ƕ (

ç˗˵Ⱥ ɖƼåāáÜ  āǃå í˦ƶȻ ˔ˮ˴ǃƝǋƓ˹ǆ Ʉƶ˷ Ɨɂ̊ ˻Ǆ˱ǈǗå ƗƺǄǃå  Ɨ Ǆˠǃå ûƓ˲˯ǃå þ˗Ƶāƕ èåïā˗
 ˤǌ˯ƺǃ ˙ɂ˦ˠ˯ǃ Ɨ ˮɂï˗ƙÜƗɂ̊ ˻Ǆ˱ǈǗå ˱ǆ̇ ˮǃå ɄǄ˯˳ǆ ƴǆ ɆǆƓƶ˯ǃå ǏǄƵ çï˗ǀǃå ˤǌ˲˹˸ƙ Ǒ˯ǃåèƓ ,

ơ,íå̇ ǆ) Ɨƪåïí ǑƼ Ɨɂ̊ ˻Ǆ˱ǈǙå ƗƺǄǃå Ʉƶư ç̇ ǀƼ èßƓƞ ˖˻129,2014(  ˙Ƽ˦ƙ þ˗Ƶ ˣǃî
 Ɏ˦˯˴ǆ ǏǄƵ ç̠˻ƞ èǙƓ˶ƙå ƗɜƬ ɆḪǄḪèƓ )Ɨ ˴˹ƕ ƗƶǆƓ˱ǃå45.7% ç˗˵Ⱥ ɖƼåāƋȺ (

)ā28.6%ÜɖƼåāƋȺ ( á èƓ ˹ǀƙ þå˗˳˯ƪǙ Ɨ˸Ƒǚ˸ǃå Ɨ ˹ǀ˯ǃå Ɨ ˯˲˯ǃå Ǐ˹ˮǃå Ʉƶư Ɠ˷Ȼ
Ǘå èƓǆ˗Ƥ Ʉƶưā ƗƶǆƓ˱ǃå ɆƤåí èƓǆ˦Ǆƶ˸ǃåǈ̇ ˯ǈ) Ɨ ˴˹ƕ èßƓƞ ˕44.3% ç˗˵Ⱥ ɖƼåāá (

)34.3 %ā35.7 %ÜɖƼåāá Ɨƞï˗ƕ Ǒǃå˦˯ǃå ǏǄƵ ( ,íå̇ ǆ) Ɨƪåïí ƴǆ ɖƽ˯ƙ129,2014 (
,èƓƿ˦ƶ˸ǃå ˥ǆ Ɨ˰ǃƓ˰ǃå Ɨƞï˗ǃå ǑƼ Ɨ ˲˯ǃå Ɨ ˹ˮǃå Ʉƶư èßƓƞ Ǒ˯ǃå Ɨ ˹ˮǃå Ʉƶ˷Ƽ  Ɨ ˯˲˯ǃå

èƓǆ˗Ƥ  ˙˻Ƽ˦ƙ ǑƼ ɆǂƓ˵ǆ Ǌ ǄƵ ˔ƙ̇ ˯ǒ  ā ýƓ˶ƙǙåǗå ˙Ƽ˦ƙ þ˗Ƶ Ɠǆá .˕ǈ̇ ˯ǈáǌƞḧǃå ç̊ ˙ƙ˦˻ˮ˸
 ˤƵ˗ǃå ˙Ƽ˦ƙ þ˗Ƶā ƗɁï˗˸ǃåā Ɨ ˹ǀ˯ǃå ïíå˦ḧǄǃ ïƓǀ˯ƼǙåā ˤǌˮƙƓɜǆ ǑƼ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷ƵǕ

ƽǃåǑ˹  ç˗ƵƓ˴˸ǃå ˤȻ˗ǀ˯ǃ Ɇǋ˓˸ǃå Ü) Ɨ ˴˹ƕ èßƓƞ ƓǌǄḪ28.6% ƴƞ̇ ɂā Üç˗˵Ⱥ ɖƼåāá Ɨƞï˗ƕ (
ˤ˴ƿ í˦ƞā þ˗Ƶā ˔ɂï˗˯ǃå æƓ ʻǃ ˣǃî ˔ˮƪ  āá˚Ḫ̇ ǆ Ɨ ˹ǀƙ  þƓ ʿǃå ǊǈƋƬ ˥ǆ èƓǆ˦Ǆƶ˸ǃå

˹ƽǃå ˤƵ˗ǃå ˤȻ˗ǀƙā Ɨ ʸ˦˯ǃåā ˔ɂï˗˯ǃƓȺǑ Ǆḧǃå ɆƤåíèƓ˔˴˹ƕ èƓƿ˦ƶ˸ǃå ˕ǃå˦ƙ å˘ɜǋā . ƙāƓƽ˯ǆƗ 
 Ɨ ˴˹ɁāáÜɆƿ  ƝƑƓ˯˹ǃå è̇ ǌˡå ˖˻ơáƗ ƪåï˗ǃå èåï˙ǀ˸ǃå êƓ˯ǈɀā ˤ ˸˶ƙ ˃ ǃƓḧƙ ÿ  ā ƗƽǄḧƙ

ƕ èßƓƞ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ ǏǄƵ ç˗˸˯ƶ˸ǃå Ɨ ˸ Ǆƶ˯ǃå Ɲǆå̇ ˮǃå êƓ˯ǈɀā ˤ ˸˶ƙ˛ƽ˹  Ɨƞï˗ǃå
)22.9%ç˗˵Ⱥ ɖƼåāá Ɨƞï˗ƕ (Ü Ɨ ˴˹Ɂā )25%ā33.3%ǃå˦˯ǃå ǏǄƵ (Ǒ  ÜɖƼåāá Ɨƞï˗ƕ

Ɨ ˴˹Ɂā )20%ā25.7%Ǚ Ɨƞï˗ƕ ( Ɠǆå .ɖƼåāá  ˥ǆ ˙˻˰ḧǃå Ɏ˗ǃ ˙ƙ˦˻ˮ˸ḧǃå ç̊ ǌƞá ˙Ƽ˦ƙ þ˗Ƶ
ǋ ˕ǈƓḧƼ ˤǌǃðƓ˹ǆ ǑƼ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ǑǕå) Ɨ ˴˹ƕ Ɇƿ17.1%( .ç˗˵Ⱥ ɖƼåāá Ɨƞï˗ƕ 
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)üĀ˕Ɯ8 ƲɀïˤƗ ( çƑ ˷ƾƗ ýä˕˱˭ƨä ƕ ǂ˶Ƴ ǈƜäˤƗ Ǐ˭ǁä çƑȿˤƴ˴ǁä ˒˲Ɵ ƕ˷˹ƴǁä çäì˗ƻǄ
çƑǄˤǂƴ˶ǁä. 
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1 18 þ˗Ƶ/  ƗƺǄǃå ÿƓǀƙã Ʉƶư
æǚˠǃå ˥˻ƕ Ɨɂ̊ ˻Ǆ˱ǈǗå. 33 

47.1 
% 

20 
 
28.6 
% 

3 
4.3 
% 

7 
 
10 
% 

2 12 
 Ɨɜ Ƭ ˙Ƽ˦ƙ þ˗Ƶ
 ǏǄƵ ç˗˻ƞ èǙƓ˶ƙå

 ƗǄḧǃå Ɏ˦˯˴ǆ/.ƗƶǆƓ˱ǃå 
32 

45.7 
% 

20 
24.3 
% 

7 10% 3 
4.3 
% 

3 10  Ɨ ˯˲˯ǃå Ǐ˹ˮǃå Ʉƶư
 þå˗˳˯ƪǙ Ɨ˸Ƒǚ˸ǃå
èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ 
Ɨ ǄḧǃƓȺ. 

31 
 
44.3 
% 

25 
34.3 
% 

6 
8.6 
% 

1 
1.4 
% 

4 11  ˕ǈ̇ ˯ǈǗå Ʉƶư ɆǄǀȻ
ƴɂ˦ˠƙ ˥ǆ  èƓ ˹ǀƙ

.ˤ Ǆƶ˯ǃå ǑƼ èƓǆ˦Ǆƶ˸ǃå 
31 

44.3 
% 

17 
35.7 
% 

5 
7.1 
% 

5 
7.1 
% 

5 2  ïƓǀ˯ƼǙåǃü̇ ˯˵˸ǃå Ɇ˸ƶǄ 
Ɨ ˮ˻Ǆǃå èƓƶǆƓ˱ǃå ˥˻ƕ Ƽ Ǒ
èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ. 

28 
40 
% 

26 
37.1 
% 

4 
5.7 
% 

1 
1.4 
% 

6 4  èåïƓǌǆ ÿƓǀƙǗ ïƓǀ˯ƼǙå
 èƓ ˹ǀƙ ƴǆ ɆǆƓƶ˯ǃå
ƶǆƓ˱ǃå ǑƼ èƓǆ˦Ǆƶ˸ǃåƗ. 

26 37% 29 42.9% 4 5.7% 2 2.9% 
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7 1  ðƓǌ˱ǃå Ɨǈā˙ǆ þ˗Ƶ
 ˃ ˡ˦ƙ Ɇƿ̇ ƶȻ Ǒ˸ ˢ˹˯ǃå
. èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ 

23 32.9% 26 37.1% 4 5.7% 14 20.0% 

8 3  ˤ ˻ǀƙ ƴƼƓ˹ǆ ðå̇ ƕå þ˗Ƶ
 ǑƼ  èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ

 ˤ Ǆƶ˯ǃåȻ ˔ƶ˶
Ɠǌǆå˗˳˯ƪå 

22 31.4% 30 37.1% 10 14.3% 10 14.3% 

9 8  ç̊ ǌƞá ˙Ƽ˦ƙ þ˗Ƶ
 ˙˻˰ḧǃå Ɏ˗ǃ ˙ƙ˦˻ˮ˸ḧǃå
 Ɨ˭˻ǋ ßƓ˷Ƶá ˥ǆ
.ˤǌˮƙƓɜǆ ǑƼ ˛ɂï˗˯ǃå 

20 28.6% 34 15.7% 19 27.1% 4 5.7% 

10 16  Ɨ ˹ǀ˯ǃå ïíå˦ḧǄǃ ïƓǀ˯ƼǙå
.ýƓ˱˸ǃå å˘ǋ ǑƼ ƗɁï˗˸ǃåā 20 28.6% 21 35.7% 5 7.1% 13 18.6% 

11 17  ˤƵ˗ǃå Ǒƽˡ˦ǆ ˙Ƽ˦ƙ þ˗Ƶ
 ç˗ƵƓ˴˸ǃå ˤȻ˗ǀ˯ǃ Ǒ˹ƽǃå

 Ɨǆðǚǃåç˘ƙƓƪǖǃ 
ǄˠǃåāƗ. 

20 28.6% 21 30% 10 14.3% 9 12.9% 

12 13 ƗǄƿ   Ɨ ǃƓ˸ǃå íïå˦˸ǃå
 Ɨ ˯˲˯ǃå Ǐ˹ˮǃå ßƓ˵ǈǗ
 èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ Ɇ˻ƶƽ˯ǃ

.ˤ Ǆƶ˯ǃå ǑƼ 

19 27.1% 14 28.6% 12 17.1% 10 14.3% 

13 19  ç̊ ǌƞá ˙Ƽ˦ƙ þ˗Ƶ
 ˙˻˰ḧǃå Ɏ˗ǃ ˙ƙ˦˻ˮ˸ḧǃå
.ýðƓ˹˸ǃå ǑƼ æǚˠǃå ˥ǆ 

19 27.1% 21 30% 5 7.1% 2 2.9% 

14 9  úā˚Ƶç˘ƙƓƪǙå  ˥Ƶ
 þå˗˳˯ƪǙ þðǚǃå ˔ɂï˗˯ǃå
 ǑƼ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ

.ˤ Ǆƶ˯ǃå 

18 25.7% 24 48.6% 1 1.4% 2 2.9% 

15 6  Ɨ ˹ǀ˯ǃå Ɨ ʽǄ˳ǃå Ʉƶư
 Ɨ˭˻ǋ ßƓ˷Ƶá ˞ƶ ǃ

˛ɂï˗˯ǃå. 
17 24.3% 19 48.6% 6 8.6% 11 15.7% 
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16 14  ˤ ˸˶ƙ ˃ ǃƓḧƙ ßǚƹ
 Ɨ ƪåï˗ǃå èåï˙ǀ˸ǃå êƓ˯ǈɀā

Ɨˠƪå˦ƕ  èƓ ˹ǀƙ
.èƓǆ˦Ǆƶ˸ǃå 

16 22.9% 8 20% 17 24.3% 17 24.3% 

17 15  êƓ˯ǈɀā ˤ ˸˶ƙ ƗƽǄḧƙ
 Ɨ ˸ Ǆƶ˯ǃå Ɲǆå̇ ˮǃå
 èƓ ˹ǀƙ ǏǄƵ ç˗˸˯ƶ˸ǃå
èƓǆ˦Ǆƶ˸ǃå 

16 22.9% 25 25.7% 14 20% 15 21.4% 

18 5  ˞ƶȺ ô˦˸ƹ
 èƓ˲Ǆˠ˶˸ǃå˸ǃåǀǄƶ˯Ɨ 

 èƓ ˹ǀƙ þå˗˳˯ƪƓȺ
.ˤ Ǆƶ˯ǃå ǑƼ èƓǆ˦Ǆƶ˸ǃå 

13 18.6% 34 41.4% 16 22.9% 1 14% 

 
) ýā˗˱ǃå ˥ǆ9 ( ƝƑƓ˯˹ǃå ýǚƤ ˥ǆ Ơ˷˯ǒá) Ɇ˰˸ƙ æ˦ƪƓ˲ǃå ɆǆƓƶǆ ˙Ƽ˦ƙ Ɨ ˴ǈ ÿ42.9%( 

 ô̇ ƺǃå ǑˮǄƙ Ǚ ƗǄ˻Ǆƿ Ɨ ˴ǈ Ǐǋā ˤƶ˹ƕ ā )5.7 %(  Ɨ Ǆḧǃå/ƗƶǆƓ˱ǃå ˥˻ƶ˯˴ƙ ç̇ ǀƼā ÜǙ
 Ɨ ˴˹ƕ ƓǌƙƓǆ˗Ƥ ˥˻˴˲ƙā ˙ɂ˦ˠƙ ǑƼ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ þå˗˳˯ƪǙ Ɨ Ǆ˲˸ǃå èå̇ ˮ˳ǃƓȺ

)32.9%(  ˤƶ˹ƕǆáƓ ˙Ƽ˦ƙ Ɨ ˴˹ƕ ˕ǈƓḧƼ ˕ǈ̇ ˯ǈǙå )25.7%(  Ɇƿå èßƓƞ ˥˻ơ ǑƼ Üˤƶǈ
 Ɨ ˴ǈǃ ˥˻˴˲ƙā ˙ɂ˦ˠƙ ǑƼ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ þå˗˳˯ƪǙ Ɨ ˸ǃƓƶǃå èå̇ ˮ˳ǃƓȺ ƗǈƓƶ˯ƪǚ

Ǚå ƴ ˸ƞ Ɨ ˠƺ˯ǃ Ɨ Ǆ˲ǆ Ɨɜ Ƭ ˙˻Ƽ˦ƙ Ɨ ǈƓɜǆåā ÜƓǌƙƓǆ˗Ƥ ǏǄƵ þƓ˴ƿ Ǒǃå˦˯ǃå)14.3% Ü
10.0%.( 
)üĀ˕Ɯ9 ƲɀïˤƗ (ǁä˭ǁä çƑȿˤƴ˴ǁä ˒˲Ɵ çäì˗ƻ˶ Ǐ ˕ƽ çƑǄˤǂƴ˶ǁä çƑ ˷ƾƗ ýä˕˱˭ƨä ƕ ǂ˶Ƴ ǈƜäˤƗ
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1 3  Ɨ Ǆḧǃå /ƗƶǆƓ˱ǃå Ɏ˗ǃ ˙Ƽ˦˯ǒ Ɇǋ
 ˔ƪƓ˲ǃƓȺ ƗƮƓ˳ǃå ɆǆƓƶ˸ǃå

ÞǑǃǓå 
30 42.9% 4 5.7% 34 

48.6 
% 

2 2  Ɨ Ǆḧǃå /ƗƶǆƓ˱ǃå ˥˻ƶ˯˴ƙ Ɇǋ
 þå˗˳˯ƪǙ Ɨ Ǆ˲˸ǃå èå̇ ˮ˳ǃƓȺ
 ˥˻˴˲ƙ ǑƼ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ

ÞƓǌƙƓǆ˗Ƥ 

23 32.9% 17 24.3% 28 
40.0 
% 

3 4  Ɨ Ǆḧǃå /ƗƶǆƓ˱ǃå Ɏ˗ǃ ˙Ƽ˦˯ǒ Ɇǋ
Þ˕ǈ̇ ˯ǈǗƓȺ ýƓ˶ƙǙå Ɨǆ˗Ƥ 

18 25.7% 27 38.6% 23 
32.9 
% 

4 1  Ɨ Ǆḧǃå /ƗƶǆƓ˱ǃå ˥˻ƶ˯˴ƙ Ɇǋ
 þå˗˳˯ƪǙ Ɨ ˸ǃƓƶǃå èå̇ ˮ˳ǃƓȺ
 ǑƼ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ˙ɂ˦ˠƙ 
ÞƓǌƙƓǆ˗Ƥ ˥˻˴˲ƙā 

10 14.3% 26 37.1% 29 
41.4 
% 

5 5  Ɨ Ǆḧǃå /ƗƶǆƓ˱ǃå Ɏ˗ǃ ˙Ƽ˦˯ǒ Ɇǋ
 ƴ ˸ƞ Ǒˠƺƙ ÜǑǃà ˔ƪƓơ Ɨɜ Ƭ

ÞþƓ˴ƿǕå 
7 10.0% 35 50.0% 22 

31. 
4% 

 
 ƕƬǘ˱ǁäConclusion:       

 Ɨƪåï˗ǃå ǉ˘ǋ ˕˶ǄƤã Ǐǃá Ɨ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ǑƼ èƓǆ˦Ǆƶ˸ǃå Ɨ ˹ǀƙ ˃ ˡ˦ƙ ÿ ƼǑ  ˤ Ǆƶ˯ǃå
 ǑǃƓƶǃåǑƼ Ǖå ǊǄơå̇ ǆ ǑƼ ýåðǙ Ɠ ˮ˻ǃ ˥ǆ ˤƹ̇ ǃå ǏǄƵ Ǐǃāáˡ˦˯ǃ ƴƼåāíā èƓǆ˦ǀǆ üƓ˹ǋ ÿ ˃
ǃå ǉ˘ǋˤ Ǆƶ˯ǃå ǑƼ Ɠǋï˦Ʈ ɄǄ˯˳˸Ⱥ  Ɨ ˹ǀ˯Ü ˗ƶȺ ˥Ƶ ˤ Ǆƶ˯ǃåāã . Ǚáƞ Ǌƞå˦ƙ Ɠǌǈ ˥ǆ ƗǄ˸

 ā èƓȻ˗˲˯ǃåá Ɇƶǃ ̇ ˮǂ ˦ǋ Ɠǋ Ɨ ˯˲˯ǃå Ǐ˹ˮǃå Ʉƶư ˥ǆ Ɠǌ˻ǄƵ ˔ƙ̇ ˯ǒ ƓǆāƤ ɄƶưèƓǆ˗ 
 ā ƗƶǆƓ˱ǃå˕ǈ̇ ˯ǈǗå ýƓ˶ƙǙåā  Ɨ Ǆ˸Ƶ ǏǄƵ ˙ƛ˓ǒ Ɏ˘ǃåā ā Ɨ Ǆˠǃå ˥˻ƕ ɆƮå˦˯ǃå áƵ Ɨ˭˻ǋ ßƓ˷
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˛ɂï˗˯ǃåÜ  ā Ʉƶư ǉïƓƛà Ɏ̇ǈ Ɏ̆ǃå ̞ǈ̇˯ǈǗå èƓǆ̠ƤǑƼ  Ɨ ˸Ǆƶǃåā ƗɂïåíǙå þƓǌ˸ǃå Ɨƿ̇ Ƶ
 ƗƶǆƓ˱ǃƓȺ ˥ǆ Ɇƶ˱Ȼ˶ǃå ˤ Ǆƶ˯ǃå ǑƼ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ ƴɂ˦ˠƙ ˔ƶǑǃƓƶǃå Ü ƴǆƵ üǚ˯ǆå þ˗

Ɨ ʼƓḧǃå ç̇ ˮ˳ǃå  āƗǄƿ å Ɨ ˹ǀ˯ǃå ïíå˦ḧǃǃåƗǄǋ˓˸  ÜýƓ˱˸ǃå å˘ǋ ǑƼçï˗ǈā ǃå ˤƵ˗ǃå Ǒƽˡ˦ǆ Ǒ˹ƽ
ǃ Ɨǆðǚǃå ç˗ƵƓ˴˸ǃå ˤȻ˗ǀ˯ǃ ˥˻Ǆǋ˓˸ǃå ā Ɨ ǄˠǄ .˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶáÿá Ɠ˸Ḫ Ǚå þ˗Ƶ ƗǈƓƶ˯ƪ

 Ɨ Ǆ˲˸ǃå èå̇ ˮ˳ǃƓȺƗ ǃā˗ǃåā  ýƓ˸ƵǙå ˥ǆ ÷˦ ˹ǃå å˘ǋ Ɇ˻ƶƽƙ þ˗Ƶā æƓ ʺā ĄƓǀƑƓƵ Ɇɜ˵Ȼ  ˃ ˡ˦˯ǃ
å Ɇɜ˵ǃƓȺ Ɨ ˹ǀ˯ǃåƠ ˲˶ǃ. ƼƓǀ˰ǃå ƗǄƿ Ǐǃã ƗƼƓưǗƓȺˮǃå þƓˢ˹Ḫ ˤǄƶ˯ǃå çïåíå Ɨ˸ˢǈƋȺ Ɨ íï˦ƕ üǚ

 èƓǆ˗˳ǃåā Ǌƙå̊ ˻˸ǆāǑ˯ǃå  ,ɖƑƓƵ Ɇ˰˸Ȼ Ɠǌǆ˗ǀȻǃƓ˯ǃƓɁāǑ ǆ˥ Ɏ˦ ǀ˶ǃå çíƓƽ˯ƪǙå ƗǄ˸ƶƼ  Ɨ ˹ǀƙ
 çíƓƞ èå˦ˠƤ Ɠǌǀ ˴ƙ èƓǆ˦Ǆƶ˸ǃå ƗȻ˘˻ƽ˹˯ǃå èƓǌ˱ǃåā ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ˥ǆ ƗǆðƓơāƼǑ 
˙˻Ƽ˦ƙ ˦˲ǈ èïå̇ ƿ îƓ˳ƙå ˥ǆ ƗƶǆƓ˱ǃå  Ɨ ˯˲ƙ Ɨ ˹ƕȺ Ɨ˰ǒ˗ơíå˦ɜ ˓ ǆ ç̇ ˮƤ èåî Ɨ ˹ǀƙ ï ˤȻ˗ǀ˯ǃ ƗǄǋ

çï˦˵˸ǃåā ˤƵ˗ǃåÜ ƗƼƓưǗƓȺ  çïā˙˷ǃ˘ǃå ˔ɂï˗˯ǃå ˔ǈƓƞ Ɇ˻ƶƽƙɏ Ƭ ˥ǆƋ˸ǃå ƴƼï Ǌǈ èåïƓǌ
Ɨ ˹ǀ˯ǃå Ɠǋï˦Ʈ é˗ơƋȺ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀ˯ǃ Ɇ˰ǆǕå ˃ ˡ˦˯ǃå Ɨ Ǆ˸Ƶ Ɇǋ˓ƙ èå˦ˠ˳ǃå ǉ˘ǋ .
ǑƼ .̇˶ ƶǃå èƓǄɣ˯ǆā ǏƬƓ˸˯ƙ ĆƗǀɂ̇ɣȺ Ɨ˸Ǆƶ˯ǃå ƗǄ˸ƶǃå 

çƑ Ƭˤ˭ǁä Recommendation: 
1.  Ɠǌǃ ý˦Ǆ˲ǃå íƓ˱Ȼɀā èƓɁ˦ƶ˶ǃå ˙ˮǂá ǏǄƵ ú˦ƿ˦Ǆǃ èƓƪåï˗ǃå ǉ˘ǋ ˥ǆ ˗ɂ̊ ˸ǃå ßå̇ ƞã

.ïå̇ ǀǃå ɏ˘˳˯˸ǃ Ɨ ʹƿåā èƓǆ˦Ǆƶǆ ˙˻Ƽ˦˯ǃ 
2.  Ɋˠ˳ǃå ƴưāƓ ˱ ƙå̇ ˯ƪǙåāè ßƓ˵ǈǗ ǏƬƓ˸˯ƙ çï˦ˠ˯ǆ Ɨ ˯˲ƙ Ɨ ˹ƕÜ Ǆˠ˯ǆā˙˶ƶǃå èƓ 

˸ǃå˯.ƗƵïƓ˴ 
3.  Ɨ ʸ˦˯ǃåƗ ˸ǋǕ  ˙ˢ˹ǃåā Ɨ ˹ǀ˯ǃåãíāí̇ ǆ ǏǃƓǋ  ïƓ˸ƛā û˦ƽƙ Ǒ˯ǃå ÜƓǋ ƗƽǄḧƙå.˙˻˰ɜȺ ßƓ˹˯ƿǙ 
4. Ɨ˶˶˳˯˸ǃå Ɨ ˸ǃƓƶǃåā Ɨ Ǆ˲˸ǃå èå̇ ˮ˳ǃƓȺ ƗǈƓƶ˯ƪǙåÜ ǃ˯ Ąå̠˻ƞ åïā̠ǃå å̆ǋ Ɇ˻ƶƽƙā ˙ɂ˦ˠ

˹ǀƙ  èåïƓǌǆã ýǚƤ ˥ǆ Ɨ˰ǒ˗˲ǃå ˤ Ǆƶ˯ǃå èƓ èåïāí ßå̇ ƞƗ ˮɂï˗ƙ ˠ˯ǃå Ɨ ǂå˦˸ǃ ï˦ǑƼ 
ýƓ˱˸ǃå å˘ǋ . 
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5.  ˚˻ǌ˱ƙ ɆḪƗǄǆƓḧ˯ǆ æ˦ƪƓơ ɆǆƓƶ˸Ⱥ èƓ ǄḧǃåÜ  Ɨɜ ˵Ⱥ ƓǌˠɁïā Ü˕ǈ̇ ˯ǈǗå ƴǆåǑƶ˴ǃ 
ǃ ˤƵ˗ǃå ɖɂ̇ Ƽ ˙˻Ƽ˦˯Ǒ˹ƽǃå ǈƓ ˶ǃåāȺ ˣǃîā ÜƗ Ɨ ˹ƽǃå ïíå˦ḧǃå æƓˠǀ˯ƪƓ˥ǆ  ɏāî  ç̇ ˮ˳ǃå

Ɨ ǃƓƶǃå .ýƓ˱˸ǃå å˘ǋ ǑƼ 
6.   ƗƵ˦˹˯˸ǃå ˔ɂï˗˯ǃå ˚ǂå̇ ǆ Ɇ˻ƶƽƙǑ˯ǃå  ˤǋƓ˴ƙǑƼ  ˙ɂ˦ˠƙ Ɨ ǄˠǃåǑƼ ƺǄǃå Ɨ Ɨɂ̊ ˻Ǆ˱ǈǗå

.Ɨ ˹ǀ˯ǃåā 
7. ˹ˮƙǑ  ˤ Ǆƶ˯ǃå Ɇ˻ƶƽƙā Ǒǈā˙˯ḧǃǗåƗ ˮ˻Ǆǃå èƓƶǆƓ˱ǃå ǑƼƵ ˛Ǆƕå̇ ˟ ƗƶǆƓƞā Ü Ǌƞā ǏǄ

.ó˦˶˳ǃå 
8.  ç˦ Ƶí á˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶ  Ɨƪåï˗ǃˤˢǈ çïåíã þƓˢ˹Ḫ ˤǄƶ˯ǃå üǚˮǃå íï˦ƕ )Black 

Board(  āǄ˻ƶƽƙ Ɇˮƪ ˥ǆ Ɏ˘ǃåā ÜǊ Ɇơ ǊǈƋƬ áǗå Ɨ Ǆˠǃå ɆǂƓ˵ǆ ˔Ǆƹƶ˯ǃåā Ɨɂïåí Ɨ ˸ Ǆ
.Ɨ ˸Ǆƶǃåā 

ƲƜä̠ øøøøøøøøø˶ǁä  ƕ ȿ̠ ƴǁäArabic references  
]1.[   ,˔ɂ̇ ƺǃå ÜɆ˻ƵƓ˸ƪã)2009 ā úå̇ ˯ơǙå Ǐǃã ɖ˻ˮˠ˯ǃå ˥ǆ Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃå ,(

.˔˯ḧǃå ˤǃƓƵ :ç̇ ǋƓǀǃå ,çí˦˱ǃå 
]2.[ ),Ɠ˸ɂï Üú̇ ˱ǃå2008 èƓƶǆƓ˱ǃå ǑƼ ˗ƶȺ ˥Ƶ ˤ Ǆƶ˯ǃåā Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃå ,(˙Ɂ˦˯ǂá Ü

.ñƓƼ :æ̇ ƺ˸ǃå ,Ɨ Ɂ̇ ƶǃå 
]3.[ )ç˦ ˠƤ ˦ƕá Ǐǃ˦˸ǃå ˗ˮƵ ˗˻˴ǃå2010 Ɨǀ˯˵˸ǃå Ɨ ǈā˙˯ḧǃǗå èåï˙ǀ˸ǃå ˤ ˸˶ƙ ɍíƓ ǆ ,(

 ˥ǆ.(Ɨɂï˗˹ɜƪǙå :˙˶ǆ ,Ɨ ˸ Ǆƶ˯ǃå ƓǌƙƓǀ ˮˠƙā ˤǄƶ˯ǃå èƓɂ̇ ˢǈ 
]4.[ ) ǊǄǃå˗ˮƵ Ü˃ɂ̇ ˵ǃå2004 ƗƶǆƓƞ ǑƼ ˕ǈ̇ ˯ǈǘǃ Ɠ Ǆƶǃå èƓƪåï˗ǃå Ɨ Ǆ˟ þå˗˳˯ƪå Ɏ˗ǆ ,(

.˗Ɂïã :ü˦ǆ̇ ˻ǃå ƗƶǆƓƞ ÜƓǌǈ˦ǌƞå˦ǒ Ǒ˯ǃå èƓɁ˦ƶ˶ǃå ā ˚ɂ̊ ƶǃå ˗ˮƵ ˣǄ˸ǃå 
]5.[   ) ,˗˸˲ǆ ÜƠɂā ā ˥˸ơ̇ ǃå ˗ˮƵ ÜɆǆƓƞ2006ǃƉḪ Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃå .( ɖ˻ǀ˲˯ǃ Ɨ

.ƗǆƓ˹˸ǃå :˥ɂ̇ ˲ ǃå ,ƗƼ̇ ƶ˸ǃå ƴ˸˯˱ǆ 
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]6.[ ) ˗˸˲ǆ Üÿå̇ ˸˲ǃå ˗˸ơá ,ÿåā˙ƞ2009 Ǒ˯ǃå Ǒǈā˙˯ḧǃǗå ˤǄƶ˯ǃå þå˗˳˯ƪå èƓȻ˗˲ƙ ,(
 : ƗȻí˦ƶ˴ǃå ,ˤǌ˴ƽǈá Ɨ Ǆˠǃå ˙ˢǈ Ɨǌƞā ˥ǆ Ɨ ʹǆƓ˱ǃå ˥˶˲ǃå Ɨ ǄḪ ǑƼ Ɨ Ǆˠǃå Ǌƞå˦ƙ

.ôƓɂ̇ ǃå 
]7.[ ā˙˸ƶǃå ï˦˶˹ǆ ˕˹ƕ ÿåðï )2012( ßƓ˷Ƶáā èƓ ǃƓ˟ þå˗˳˯ƪå ƴƿåā Ü ˛ɂï˗˯ǃå Ɨ˭˻ǋ

) íï˦ƕ üǚˮǃå ˤǄƶ˯ǃå çïåíã þƓˢ˹ǃ ˤ Ǆƶ˯ǃå èƓ ˹ǀƙ ˤ˴ǀȺBlack Board(Ü  ƗǃƓƪï
í˦ƶƪ ˣǄ˸ǃå ƗƶǆƓƞ Ü˙˻˯˴ƞƓǆ. 

]8.[ ý˦ɜ˴Ƶ ƠǃƓƮ ˕˹ƕ ßƓ˹ƪ )2005( ǑƼ ˤ Ǆƶ˯ǃå ˙ɂ˦ˠƙ ǑƼ èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀƙ ïāí Ü
èƓù˴ùƪ˓ǆ þƓƶǃåā óƓ˳ǃå Ǌ ʸƓˠǀȺ ǑǃƓƶǃå ˤ Ǆƶ˯ǃå ,ƗȻí˦ƶ˴ǃåç˗ƞ : 

]9.[ ˮƵ ˥ƕ ˗˻Ƭ̇ ǃå˗ˮƵ ɌƼƓơ ˚ɂ̊ ƶǃå˗)2014(þå˗˳˯ƪå Ü  èåï˙ǀǆ ˛ɂï˗ƙ ǑƼ ˕ǈ̇ ˯ǈǗå
 ÜƗȻí˦ƶ˴ǃå èƓƶǆƓ˱ǃƓȺ èƓǆ˦Ǆƶ˸ǃåā èƓ ˯ɜ˸ǃå ˣǄ˸ǃå ƗƶǆƓƞ.ç˗ƞ :˚ɂ̊ ƶǃå˗ˮƵ 

]10.[ )ǑǈƓǆá Üô˦Ƶ ā èƓ˲˵ǃå Ü ÿƓ˸˯Ƶ2008 .Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃå Ɠ ƞ˦ǃ˦˹ḧƙ,(
Ǒ˴ǈƓǈ Ɨ ˯ɜǆ :ɉƓ ǆí 

]11.[  íå̇ ǆ çí˦Ƶ ÿƓ˸ Ǆƪ çí˦Ƶ)2014( þå˗˳˯ƪå ƴƿåā Ü ýƓ˶ƙǙåā èƓǆ˦Ǆƶ˸ǃå Ɠ ƞ˦ǃ˦˹ḧƙ
: ˣɁ˦˵ǃå ßå˦ ǃ Ɨ Ɂ̇ ƙ ñïå˗ǆ èƓ˸Ǆƶǆā Ǒ˸Ǆƶǆ Ɏ˗ǃ ˛ɂï˗˯ǃå ǑƼ Ɠǌǆå˗˳˯ƪå ɖƑå˦Ƶā 

.ÿíïǕå  
]12.[  ɏ̇ǌ˵ǃå ǑǄƵ ˥ƕ í˦ƶ˴ǆ)2013( ÜƗƪåïí  þå˗˳˯ƪå ǑƼ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá

ÜƗ ˸ Ǆƶ˯ǃå Ɨ Ǆ˸ƶǃå ǑƼ èǙƓ˶ƙǙåā èƓǆ˦Ǆƶ˸ǃå èƓ ˹ǀ˯ǃ í˦ƶƪ ˣǄ˸ǃå ƗƶǆƓƞ å :ƗȻí˦ƶ˴ǃ
ôƓɂï. 
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РнУЯгЮϜ ϤϝЋЯϷϧЃгЮ ϣуϚϝугуЫЮϜ ϤϝϡЪϽгЮϜ ЍЛϡЮ рнЏЛЮϜ СЇЫЮϜ 

сϯЃУзϡЮϜм ϽЏ϶ъϜ 

Organic Detection of Some Chemical Compounds for Green 

and violet Cabbage Extracts 

ƕƴ ȿî.ì ˗˶Ƴ ˤƺîˤɚƪä ˕˹ƴƨ ƕƾ ˭Ƴ .ä  ɍĀƑƾ˷˯ǁä ƕȹìƑǆ .ä ìˤƨǗä ýǘ˲ǁä˕ˬƳ 
 

 Ɨ ǄḪ ßƓ ˸ ḧǃå ˤ˴ƿ˔ƿ̇ ˸ǃå ƗƶǆƓƞ þ˦Ǆƶǃå 
grsmt.2017@gmail.com 

˛˱ǂ˶ǁä 
 ˞ƶȺ ǏǄƵ ú̇ ƶ˯ǃå Ǐǃã Ɨƪåï˗ǃå ǉ˘ǋ ú˗ǌƙǃå èƓ Ḫ̇ ˸ ˙˷ƤǙå ú˦ƽǄ˸Ǆǃ Ɨ ƑƓ ˸ ḧǃå

 Ɨ ïʾ˦ǃå èåā˙˷˳ǃå ˥ǆ ú˦ƽǄ˸ǃå ˗ƶȻ ˖˻ơ Ɨ ǃ˦˲ḧǃåā Ɨ ƑƓ˸ǃå èƓ˶Ǆ˳˯˴˸ǃå ǑƼ Ǒ˱˴ƽ˹ˮǃåā
) ƗǄƑƓƵ ˥ǆBrassicaceae ˗ǒ˗ƶǄǃ ˗˻ƞ ï˗˶ǆ Ǒǋā ( ˥ǆèƓ Ḫ̇ ˸ǃå  ƗǄ˸˯˲˸ǃå Ɨ ƑƓ ˸ ḧǃå

ǃå ßå˦˯ơå Ɨƪåï˗ǃå ǉ˘ǋ ˕˯ˮƛå ˗ǀǃā˸ǃå ˥ǆ ˗ǒ˗ƶǃå ǏǄƵ èƓ˶Ǆ˳˯˴˸èƓ Ḫ̇ ˸ ḧǃå Ɨ ƙƓ ˹ǃå Ɨ ƑƓ
 ÿ˦ḧƙ Ǒ˯ǃå èƓɣ˵ ˹˸ǃåā èå̠˻ƪ˦ɜǄƞ Ü̠ɂ˦ǈ˦Ƽǚƽǃå Üñ̠ɂ˦˹Ɂ˻˻̇ƙ Ü˥˻ǈƓƙ˦Ǆƽǃå ÜèƓ˹˻ǈƓ˯ǃå Ɇ˰ǆ
 ǑƼ Ɠ ʹ ˮ˟ çí˦ƞ˦ǆ èƓ Ḫ̇ ˸ǃå ǉ˘ǋā ÿƓ˟̇ ˴ǃå ƗƮƓƤā ôå̇ ǆǙå ˥ǆ ˗ǒ˗ƶǃå ˗ư ƗǃƓƶƼ

Ɨ Ƒåāí ˝ƑƓ˶Ƥ Ɠǌǃā èåā˙˷˳ǃå. 
 å ̆˹ǆ ̞ǆ̠˳ ƪ˯å Ǒ˯ǃå û̇ ǃɣå ˥ǆ ƗƙƓ˹ǃå èƓ˶Ǆ˳˯˴˸ǃå ̠ƶƙ ā Ɇǒ˗ˮǃå ˔ˠǃå ǑƼ þ˗ǀǃ ˕ǃåð Ɠǆ

 íå˦˸ǃå ˞ƶȺ ÿá ˗ƞā ˖˻ơ Ɨ˰ǒ˗˲ǃå Ɨ ˹ǀ˯ǃåā ˤǄƶǃå þ˗ǀ˯ƕ ï˦ˠ˯ƙ ç̇ ˻ƤǕå ƗǈāǓå Ǐ˯ơ
 Üèå̠ɂ˦Ǆƿ ÜƗɂ̇ɣƵā çïƓ˟ è˦ɂð ǏǄƵ ɏ˦˯˲ƙ ƓǌǈǕ ƗǃƓƶƼ èåî èƓƙƓ˹ǃå ˥ǆ Ɨ˶ Ǆ˳˯˴˸ǃå
þ˗˳˯˴ƙ íå˦˸ǃå ˣǄƙ ÿá Ǐǃã ƗƼƓưǗƓȺ Ɨɂ˦˷ƶǃå ôƓ˸ơǕåā èƓ˹˻Ɂ̇ ˯ǃå Üèå˗˻ǈ˦Ƽǚƽǃå Ƽ Ǒ

 èƓḪ̇˸ǃå ǉ̆ǋ ˥Ƶ ɏ˦ ƶ˷ǃå Ʉ˵ ḧǃå ʕƙ å̆ǃ Ɨƞǚƶǃåā ƗǈǙ̠˻˶ǃå ̇˻ƿƓǀƶǃå ˥ǆ ̠ǒ̠ƶǃå ̝ Ḫ˻̇ƙ
 ˙˷ƤǕå ú˦ƽǄ˸ǃå ǑƼ.Ǒ˱˴ƽ˹ˮǃåā      

mailto:grsmt.2017@gmail.com
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Abstract   

The study aims to identify some chemical components of green 

cabbage and violet in water and alcohol extracts. Cabbage is a leafy 

vegetable from the Brassicaceae family and is a good source of 

many potential chemicals. This study proved that the extracts 

contained many phytochemicals such as tannins, Flutonin, 

terpenoids, flavonoids, glycosides and steroids that are effective 

against many diseases, especially cancer. These compounds are 

naturally present in vegetables and have medicinal properties. 

 Plant extracts are methods that have been used since ancient times 

in alternative medicine and continue until recently to develop with 

the advancement of modern science and technology. It has been 

found that some plant extracts are effective because they contain 

volatile and aromatic oils, alkaloids, flavonoids, turbines and 

organic acids. The materials are used in the synthesis of many 

pharmaceutical and therapeutic drugs so the organic detection of 

these compounds has been found in green cabbage and violet. 

 

  ƕǄ˕ƾ˶ǁä  
 ˤǃƓƶǃå ßƓ˲ǈá ƴ ˸ƞ ǑƼ ç˗ƑƓ˴ǃå Ɨ Ƒå˘ƺǃå Ɇ˻ƮƓ˲˸ǃå ˥ǆ ç˗ơåā Ɨ ˮ˻Ǆ˶ǃå èåā˙˷˳ǃå ˗ƶƙ

 ƗǄƑƓƵ ˥ǆ èåā˙˷Ƥ" Ǒǋ Ɨ ˮ˻Ǆ˶ǃå èåāå̇ ˷˳ǃåāBrassicaceae  (˔˻ǄƮ Ɠ˷Ȼá Ǐ˸˴ƙā)
 ˞˸ơ ˣǃî ǑƼ Ɠ˸Ⱥ ÜƗǄ˸˯˲˸ǃå Ɨ ƙƓ ˹ǃå Ɨ ƑƓ ˸ ḧǃå íå˦˸ǃå ˥ǆ ˙˻˰ḧǄǃ ˗˻ƞ ï˗˶ǆ Ǒǋā

 èƓ˹˻ƙāïƓḧǃå Üý˦˹˻ƽǃå Üˣ ǃ˦ƽǃåƙāƗ˲˶Ǆǃ ˗˻ƞ ï˗˶ǆ ˗ƶ. 
 Üýí̇ ˳ǃå Ü˕ƽǄǃå ÜɆ˴Ḫā˙ƕ ˤƵå̇ ƕ ÜǑǄḪā˙ˮǃå Ǒǋ Ɠǆ˦˸Ƶ ˣǄǌ˯˴ƙ Ǒ˯ǃå Ɨ ˮ˻Ǆ˶ǃå èåā˙˷˳ǃå

] .ú˦ƽǄ˸ǃå Ü˔ǈ̇ ḧǃå1 Ǒ˹ƹā ˤǌǆ ï˗˶ǆ ǑǌƼ Ɨ Ƒå˘ƺǃå Ɠǌ˯˸ ʿǃ å̇ ˢǈ ˙˻ˮḪ Ɇɜ˵Ⱥ ˙˵˯˹ƙā [



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   оф 

 
 

 ˥˻ǆƓ˯˻ƽǃCÜ úƓ ǃǙåā  ƗƑå̆ƺǃå ̇ƮƓ˹ƶǃå ˥ǆ ̠ǒ̠ƶǃå ǏǄƵ ɏ˦˯˲ƙ xǃ̆Ḫā ÿƓɁā̆Ǆǃ ƗǄƕƓǀǃå
 íå˦˸ǃåāƗ ƙƓ ˹ǃå Ɨ ƑƓ ˸ ḧǃå. ]2[ 

 ƗǄƑƓƵ ˗ƶƙCruciferae  Ɨ ƙƓ ˹ǃå ƗḧǄ˸˸ǃå ǑƼ èǚƑƓƶǃå ˙ˮǂá ˥ǆ ç˗ơåāǃåƓƙƓ ˹ǃƓȺ Ɨ ˹ƺ è
 Ɇ˸˵ɂā .Ɨ ˮˠǃå338 ā Ɠ˴˹ƞ3350 ] .ʕǃƓƶǃå ßƓ˲ǈá ƴ˸ƞ ǑƼ ƗƵð˦ǆ ƓĄƵ˦ǈ3 ˙˻˵ƙā [
˯˳ǆ èƓƪåïí ǑǄḪā˙ˮǃå Ɇ˰ǆ) Ɨ ˮ˻Ǆ˶ǃå èåāå̇ ˷˳ǃå ˥ǆ ˙˻ˮḪ í˗Ƶ üǚǌ˯ƪå ÿá Ǐǃã ƗƽǄ

˕ƽǄǃåā ú˦ƽǄ˸ǃåā( ] .ÿƓ˟̇ ˴ǃƓȺ ƗȺƓƮǗå ý˗ƶǆ ôƓƽ˳ǈƓȺ Ɋ ƙ̇ ƙ4[ 
 Ǒ˯ǃåā ÜƓ ƞ˦ǃ˦˻ƕ Ɨˠ˵˹ǃå èƓ Ḫ̇ ˸ǃå Ɨ Ƒå˘ƺǃå ˙˻ƹā Ɨ Ƒå˘ƺǃå íå˦˸ǃå ˥ǆ ˗ǒ˗ƶǃƓȺ Ǒ˹ƹ ú˦ƽǄ˸ǃå
] .ƗǄ˸˯˲˸ǃå Ɨ ˲˶ǃå ˗Ƒå˦ƽǃåā ç˗˴ǂǖǃ çíƓ˷˸ǃå Ɠǌ˶ƑƓ˶˳ǃ å˗˻ƞ Ɠǌƕ ú̇ ˯ƶǆ Ǒǋ6,5 [

Ɇ˸˵ƙā Ɇ˰ǆ ý˦˹˻ƽ ǃ˦ˮǃå ǉ˘ǋflavonoidsèƓǀ˯˵ǆā Ü. Hydroxybenzoic acid 
 èƓ˹˻ƙāïƓḧǃåā Ɨ ˷˸˲ǃå èƓǀ˯˵˸ǃåèƓ˹˻ǆƓ˯˻ƽǃåā  ā ˣ Ɂï˦ɜƪǙå ˞˸ơ Ɇ˰ǆɻ-

tocopherol] .7[  Ɠǌǃ ˥ǆ ˃ ʽ˳˯ǃå ǑƼ ǑƕƓ˱Ȼã ïāí ˔ƶǄƙ ç˗˴ǂǖǃ çíƓ˷ǆ ˝ƑƓ˶Ƥ
ç̇ ˲ǃå ïā˗˱ǃå ˥ǆ ƗȻƓƿ˦ǃåā ɏ˗˴ǂƋ˯ǃå íƓǌƞǗå .]8[ 
 ˥ǆ ̇˰ǂá ɏ˦˯˲ƙ ̇˷ ƤǕå ú˦ƽǄ˸ǃå ûåïāá ÿá20  ˣǃî ǑƼ Ɠ˸Ⱥ ÜƗ ǃ˦˹˻ƽǃå èƓ Ḫ̇ ˸ǃå ˥ǆ ÷˦ ǈ

Glucosides. ]9[ 
 ú˦ƽǄ˸ǃå Ǒ˱˴ƽ˹ˮǃå ˞ ƕǙå ˙˲ ǃå Ɨǀˠ˹ǆ ǑƼ ƴƪåā ûƓˠǈ ǏǄƵ ˙˵˯˹ǒ Ǒˮ˵Ƶ èƓ ǈ ˦ǋ
Ɋƪ˦˯˸ǃå. ]10 xǄǌ˯˴ƙ Ɠǆ çíƓƵā ÿ˦Ǆǃå Ɨǈå˦ƞïá āá ßå̇˸ơ Ǌƿåïāá .ç̇ǋ̊˸ǃå ƗǀǄƽǃå ǑƑƓ˹ƛ [

˔ǈ̇ ḧǃå ƗˠǄƪ Ɇ˰ǆ ƗˠǄ˴ǂ. ]11[ 
 ā ˥ǆ ˞ ƶȺ ǏǄƵ ̇˸ơǕå ú˦ƽǄ˸ǃå ɏ˦˯˲ɂƗˠ˵˹ǃå ç˗˴ǂǙå èåíƓ˷ǆ] .13,12 è̇ Ḫî Ɠ˸Ḫ [

èƓƪåï˗ǃå  ƗǄƑƓƵ ˥ǆ èåā˙˷˳ǃå ǑƼ Ɨ ƑƓ˸ǃå ç˗˴ǂǕå èåíƓ˷ǆ ÿáBrassica  Ɨǃā˓˴˸ǃå Ǒǋ
 ˥ǆ ˙˰ǂá ˥Ƶ89 Ė ˞ƶȺ Üˣǃî ˔ǈƓƞ Ǐǃå .ç˗˴ǂǖǃ èåíƓ˷ǆ ˥ǆ  èƓ Ḫ̇ ǆ
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polyphenolic Üanthocyanins  çï˗ǀǃåā ç˗˴ǂǕå èåíƓ˷˸ǃ ç˗˻ƽǆ ïƓƛà ç˗Ƶ Ɠǌǒ˗ǃ
þ˗ǃå ˥ǆ ˗ɂ̊ ƙ ˗ƿ Ɠǌǈá Ɠ˸Ḫ ÝæƓǌ˯ǃǚǃ çíƓ˷˸ǃå. ]14[ 

  ìäʕ ˶ǁäƕ ƏƑ ˶ ḥǁä 
 ǑǄ˰ǒå ý˦˲ǂ75%- ǑǄ˰˻ǆ ý˦˲ǂ95% -ˠǀǆ ßƓǆ ̇ ˛˸˳ǃå ƗɂïƓ˳ ǃå Ɨ Ǆ˲˯ǃå Ɨˠ˲ǆ ˥ǆ 

çƑ˷˹ƴǁä ˗˹˵˰ƗĀ Ʋ˶Ɯ.  
 аϦϝжтК ̭ϜϼІϤ в ϣЂϜϼϸЮϜд  РмУЯвЮϜ)Brassica Oleraceaeдв (  ФϜмЂъϜ ϣтЯϲвЮϜ

жтϸвЮϣ  Ѐв϶ЮϜ РтУϮϦЮϜ ϣЯϲϼвм ̪ϼтЊЛЮϜ ϣЯϲϼв) дтϦЯϲϼв пЯК ϤϝжтЛЮϜ ϸϜϸКϜ аϦм

 .ϤϝЊЯ϶ϦЂвЮϜ ϸϜϸКш (дϲАЮϜм 

 

 .(˗˹˴ƴǁä ìä˕Ƴä) ǏǁĀǗä ƕǂƟ̠ ˶ǁä 

 ìä˕Ƴäƴ ˬ˞ǁä ˗˹˴ƴǁäǏ  ˗˵ƢǓä ùˤƻǂ˶ǁä ˣǄ.Ǐ˯˲ƻ˷ˬǁäĀ 
 ˘Ƥå100  ˗ƶȺ Ǒ˱˴ƽ˹ˮǃåā ˙˷ƤǙå ú˦ƽǄ˸ǃå ˥ǆ þå̇ ƞßƓ˸Ⱥ ƓǌǄ˴ƹ ǆ ˥ǆ ˙˰ǂá Ɨ ʽ˹˲ǃå ç̇

 ßƓ˸ǃƓȺ ˤƛ ˥ǆā˕ƽƽƞā ˙ˠǀ˸ǃå  Ɠǌǃ ˃ ưåā Ü˕ƶˠƿā Ɨ ïʾ˦ǃå ɆǒíƓ˹˸ǃƓȺ200  ßƓǆ ǑǄǄǆ
 ˙˻˶Ƶ Ɇ˶Ƽ ˤƙā Ü˕˲Ƭïā ǑƑƓɁ̇ ǌḧǃå ɉǚ˳ǃå Ɨˠƪå˦ƕ ˕ˠǄƤā èƓǈ˦ǒǙå ˥ǆ ǑǃƓƤ ˙ˠǀǆ

 .ɏ̊Ḫ̇˸ǃå í̇ɣǃå ðƓǌƞ Ɨɣƪå˦ƕ ú˦ƽǄ˸ǃå 
ƪƓȺ Ɨ ƑƓ ˸ ḧǃå èåïƓ ˯ƤǙå ˘˻ƽ˹˯ǃ Ɨ ˸ḧǃå ǉ˘ǋ ˕ǆ˗˳˯ƪåāå Ɨ ˸ǃƓƶǃå ɖƑå̇ ˠǃå þå˗˳˯ ç˗˸˯˴˸ǃ

˥ǆ ]15[ ˗ƿā  èåïƓ ˯ƤǙå ˕ɂ̇ ƞáǑƼ Ɨɂ˦˷ƶǃå .ßƓ ˸ ḧǃå ˤ˴ǀȺ Ɨɂ˦˷Ƶǚǃå Ɇ˸ƶǆ 

.(дϲАЮϜм РтУϮϦЮϜ) ϣтжϝϪЮϜ ϣЯϲϼвЮϜ 

 ˘Ƥá100 Ǚāá Ɨ ʽ˹˲ǃå ßƓ˸Ⱥ å˗˻ƞ ûåïāǕå ˕Ǆ˴ƹ ˤƛ Ǒ˱˴ƽ˹ˮǃåā ˙˷ƤǙå ú˦ƽǄ˸ǃå ˥ǆ þå̇ ƞ
 èƓ ˹ǃå Ɨ˹˻Ƶ ˕ƽƽƞ ˣǃî ˗ƶȺ ˙ˠǀ˸ǃå ßƓ˸ǃƓȺ ˕Ǆ˴ƹ ˤƛ ˥ǆā Ɠǌ˻ǄƵ ˥ǆ ïƓ ʻǃå ƗǃåðǗ ˣǃîā
 Ɨƞïí ǏǄƵ ǑƑƓɁ̇ǌḧǃå ˃ ʽ˱˯ǃå ÿ̇Ƽ ǑƼ Ɨ˹˻ƶǃå ̞ƶưā ˃ ʽ˱˯ǃå ýƓ˸ǂǗ ʕƛ ˥ǆā ɆǒíƓ˹˸ǃƓȺ

C ϊ  50  å ˤƙ ÿå Ǐǃã èƓ˹˻Ƶ ̞˹˲˟  xǃî ̠ƶɁā ÿð˦ǃå Ɇ˱ƪ  .ƓǆƓ˸ƙ ÿð˦ǃå èƓƛā ˃ ʽ˱˯ǃ
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 ̞ǄɁ̇ƹ xǃî ̠ƶȺ èƓ˹ǃå ˥ǆ ʕƵƓǈ û˦˲˴ǆ ǏǄƵ ý˦˶ Ǆ˲ǃ ƗƑƓɁ̇ǌḪ Ǌ˹˲ ǆɣ þå̠˳ ƪ˯ƓȺ èƓ˹ǃå
 Ǐǃã úƓƞā íïƓȺ ÿƓɜǆ ǑƼ ˕ˢƽơā ƓǌƑƓ˸ƪá Ɇ˸˲ƙ ƗƿƓˠȺ Ɠǌ˻ǄƵ ˕ǈāíā èƓ˹˻ƶǃå ˕ƶưā ˤƛ

 .þå˗˳˯ƪǙå ˥˻ơ]15[ 

 Ǐǁˤ˰ḥǁä ˛ǂ˱˭˲˶ǁä ˗˹˵˰Ɨ üˤǆƑˮǐä)ı (üˤǆƑˮ˹Ǆ.  
м ÿð3 Ɨ˹˻Ƶ ˥ǆ þå̇ ƞ  û˦˲˴ǆ å è̇ ˷ơā Ǒ˱˴ƽ˹ˮǃåā ˙˷ƤǙå ú˦ƽǄ˸ǃ100  ˥ǆ Ɇǆ

) Ɠǌ˹ǆ ˔ǒ˘˸ǃå70 ā ý˦ǈƓ˰˻ǆ30  Ɠǌ˹ǆ ˗Ƥáā (˙ˠǀǆ ßƓǆ60  Ɨ˹˻Ƶ ɆḪ ǏǄƵ ˃ ưáā Ɇǆ
 ç˗˸ǃ ðå̊ ǌǃå ǏǄƵ èƓ˹˻ƶǃå ˕ƶưāā Ǒ˱˴ƽ˹ˮǃåā ˙˷ƤǕå ú˦ƽǄ˸ǃå èƓ˹˻Ƶ ˥ǆ72 .ƗƵƓƪ 

.сϚϝгЮϜ ЉЯϷϧЃгЮϜ ϽуЏϳϦ 

  ˗Ƥá3  Ɨ˹˻Ƶ ˥ǆ þå̇ ƞ û˦˲˴ǆ  ˃ ưáā Ǒ˱˴ƽ˹ˮǃåā ˙˷ƤǕå ú˦ƽǄ˸ǃå100  ßƓǆ Ɇǆ
.Ɨ˹˻Ƶ Ɇḧǃ (˔ǒ˘˸ǃå) ˙ˠǀǆ 

  ç˗˸ǃ ðå̊ ǌǃå ǏǄƵ èƓ˹˻ƶǃå ˕ƶưāā72 .ƗƵƓƪ 

ǏƏƑ ˶ ḥǁä ƞ˲˶ǁä. 
 èåïƓ ˯ƤǙå ˥ǆ ƗƵ˦˸˱ǆ ßå̇ ƞå ˤ˯ǒ Ɠǋ̊ ˻ǌ˱ƙā Ɨ ƙƓ ˹ǃå èƓ˶Ǆ˳˯˴˸ǃå ˙˻˷˲ƙ ˤƙ ÿå ˗ƶȺ

 ƗǃƓƶƽǃå Ɨ ʸ˦˹ǃå Ɨ ƑƓ ˸ ḧǃå èƓ˶Ǆ˳˯˴˸ǃå ˣǄƙ Ɠǌɂ˦˯˲ƙ Ǒ˯ǃå ƗǃƓƶƽǃå íå˦˸ǃå Ǒǋ Ɠǆ ƗƼ̇ ƶ˸ǃ
.Ɨƪāï˗˸ǃå èƓƙƓ ˹ǃå èƓ˹˻ƶǃ Ɨ ƙƓ ˹ǃå 

 çƑ˴ǂ˱˭˲˶ǂǁ ǏƳˤ˷ǁä Ʉ˹ǂ˰˭ǁä. :ǑƙƓ ǈ ˦˸ ḧǃå Ơ˴˸ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå èåïƓ ˯ƤǙå 
 èåïƓ ˯Ƥå ßå̇ ƞǗ Ɨ ƙƓ ˹ǃå èƓ˶Ǆ˳˯˴˸ǃå ƴ ˸ƞ ˕ǆ˗˳˯ƪå ˕˻ơ ǑƙƓ ˹ǃå ǑƑƓ ˸ ḧǃå Ɇ˻Ǆ˲˯ǃå

Ɨ ƑƓ ˸ ǂ Ƽ̇ ƶ˸ǃƗ  Üèå˗ɂ˦Ǆƿ ÜèƓ Ḫ̇ ǆ ý˦˹˻ƽǃå Ɇ˰ǆ Ɨ ǃƓ˯ǃå Ɨ ƙƓ ˹ǃå Ɨ ƑƓ ˸ ḧǃå íå˦˸ǃå í˦ƞā
Ü˥˻ǈ˦ƕƓ˶ǃå  Ü˗ɂ˦ǈ˦Ƽǚƽǃå Ü˥˻ǈƓ˯ǃå Ü˛ǃā˙˯ƪ˦˯˻Ƽ Üèå˗˻ƪ˦ɜ Ǆƞå˗ɂā˙˯˴ǃåè ÜèƓ˹˻Ɂ̇ ˯ǃå 

.çï˦Ḫ̆˸ǃå û̇ ǃɣå þå̠˳ ƪ˯ƓȺ ]15[ 
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 :èå˗ɂ˦Ǆǀǃå ˥Ƶ Ʉ˵ḧǃå ϱІϽт бϦ СУϷгЮϜ ЩтϼнЯЪмϼϹулЮϜ Ѝвϝϲ сТ ЉЯϷϧЃгЮϜ ϞϜϻт

 сТ ϱІϜϽЮϜ аϹϷϧЃтмϜϼϝϡϧ϶ъϜϤ ϣуЮϝϧЮϜ. 

¶  ϼϝϡϧ϶Ϝт ϝвϽ )+KI2CLgH ϟЂϜϼ днЫϦ ϜϺϝТ ϱуІϽЮϜ пЮϜ СІϝЫЮϜ РϝЏт :(

.ϤϜϹтнЯЦ ϸнϮм пЯК Ьϸ днЯЮϜ ϽУЊϜ 

¶ мϹзϮϜϼϸ ϼϝϡϧ϶ϜϼР )3iNOBKI+ ϸнϮм пЯК ЬϹт ϽгϲϜ ϟЂϜϼ днЫϦ :(

.ϤϜϹтнЯЦ 

¶  ЙϡЇв ЬнЯϳв) ϽϮϝк ϼϝϡϧ϶Ϝ ев ϟЂϜϼ иϹЪϕт ϤϜϹтнЯЦ ϸнϮм :(ЩтϽЫϡЮϜ Ѝгϲ

.днЯЮϜ ϽУЊϜ 

ɂ˳ḥǁä çäî˕˹ǉˤȿ̠ ḥǁä ˣƳ: ϞϜϻт  сТ ЉЯϷϧЃгЮϜ5  бϪ ϱІϽтм ϽГЧгЮϜ ̭ϝгЮϜ ев ЭвϦ аϹϷϧЃ

.ϤϜϼϹукнϠϽЫЮϜ ϸнϮм ϼϝϡϧ϶ъ ϱІϜмϽЮϜ 

1- ƗƼƓưƎȺ ïƓ˯ƤǙå Ɏ̇ Ȼ˱ :̃ ǃ˦ǆ ïƓ˯Ƥå˥˻ƙ̇ ˠƿ ǃå Ǒǃ˦˲ḧǃå ý˦˰ƽǈ Ɠƽǃå ý˦Ǆ˲ǆ ˥ǆ Ǐ
 í˦ƞā ǏǄƵ ý̠ǒ ˥Ǆ˻ƑƓ˴ǃå ßƓǀ˯ǃå ̠˹Ƶ ÿ˦Ǆǃå Ɨ˱ ƽ˴˹ƕ ǊǀǄơ ÿ˦ḧƙ .ïƓ˯Ƥå æ˦ ǈˮå ǑƼ ƠƬå̇ǃå

.èåï˗˻ǋ˦Ɂ̇ ḧǃå 
2- ̇˸ơå ̝ƪåï ÿ˦ḧƙ ɖƼ̇ƕ ˥˳˴ɂā ƠƬå̇ǃå Ǐǃå ̞ɜȻ̠˹ƕ ɄƬƓḪ úƓ˷Ȼ :̞ɜȻ̠˹ƕ ïƓ˯Ƥå

.Ɨǃ̊ ˯˳˸ǃå èƓɂ̇ ɜ˴ǃå í˦ƞā Ǐǃå ˙˻˵Ȼ ǑǃƓǀƙ̇ ƕ 

 ʕ ɚ ǂ˯ǁä ˣƳ ɂ˳ḥǁäçä˕˹ƨ : ˤƙ Ʉƽ˳˸ǃå ˣɂï˦ǄḪāï˗˻ǌǃå ˞˸ơ ǑƼ ˝Ǆ˳˯˴˸ǃå æå˘ǒ
.èå˗˻ƪ˦ɜ Ǆ˱ǃå ïƓ ˯ƤǙ Ɇ˸ƶ˯˴Ȼ 

˙Ǆ˻Ḫ ïƓ ˯Ƥå- Ɋ ǄƤ ƴǆ ˝Ǆ˳˯˴˸ǃå ɊǄ˳Ȼ :Ǒǈǚ˻ǂ2 èå̇ ˠƿā Ǒ˱Ǆ˰ǃå ˣ Ǆ˳ǃå ˞˸ơ ˥ǆ Ɇǆ
 ý˦Ǆ˲ǆ ˥ǆ2%  Ǐǃå ɖƕƓ˴ǃå ɉ˦Ǆ˳˸ǃå úƓ˷Ȼ ˣǃí ˗ƶȺ .ˣȻ˗ǒ˗˲ǃå ˗ɂï˦ǄḪ ˥ǆ2 ˥ǆ Ɇǆ
 ˞˸ơ˯ɂ̇ ˮḧǃå xǀǄơ ï˦ǌˡ .˚Ḫ̇ ˸ǃå í˦ƞā ǏǄƵ ý˗ǒ ˥˻ǄƑƓ˴ǃå ßƓǀ˯ǃå ˗˹Ƶ Ɨ ˹ƕ Ǌ

.Ɨ ˮǄǀǃå èå˗˻ƪ˦ɜ Ǆ˱ǃå 

ɂ˳ḥǁä ˣ˹ǆˤƓƑ˴ǁä ˣƳ. 
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 ƗƼƓưƎȺ ˝Ǆ˳˯˴˸ǃå Ʉƽ˳Ȼ :ç˦ ƹ̇ ǃå ïƓ ˯Ƥå20 ïƓ ˳ǆ ǑƼ ê̇ ǒ ˤƛ ˙ˠǀ˸ǃå ßƓ˸ǃå ˥ǆ Ɇǆ
 ç˗˸ǃ êï˗ǆ15  .Ǌǀ ʾíǊǀ ˟ Ɇɜ˵ƙ  Ɠǌǃ˦˟1  ˥ǆ Ǌǀ ˟ ˤƪç˦ ƹ̇ ǃå  í˦ƞā ǏǄƵ ý˗ǒ
.˥˻ǈ˦ƕƓ˶ǃå 

ɂ˳ḥǁä çǗĀ˗˹˭ƨˤ˭ǐƑƺ ˣƳ. 
 ƴ˷ ƕ Ơ Ƭ̇ ǃå ɆǆƓƶȻ ˤƛ ƠƬ̇ ǒ ˤƛ þï˦Ƽāï˦Ǆḧǃå ƴǆ ˝Ǆ˳˯˴˸ǃå ƝǃƓƶȻ :Ǒɜ˴Ƽ˦ḧǃƓƪ ïƓ ˯Ƥå
 ý̠ǒ Ǒˮǋí ̇ƽƮå ÿ˦ǃ ï˦ǌl .̇ǀ˯˴Ȼ Ǐ˯ơ ü̇ǒ˯ ʕƛ ̊Ḫ̇˸ǃå x ƙ̇ˮḧǃå ˞ ơ˸ ˥ǆ èå̇ɣƿ

.Ɨ ƛǚ˰ǃå èƓ˹˻Ɂ̇ ˯ǃå í˦ƞā ǏǄƵ 

ɂ˳ḥǁä çǗʕ ˷˹ƻǁä ˣƳ. 
 ƴǆ Ơ Ƭ̇ ǃå ƝǃƓƶȻ :ˣȻ˗ǒ˗˲ǃå ˗ɂï˦ǄḪ ïƓ ˯Ƥå3-4  ˣȻ˗ǒ˗˲ǃå ˗ɂï˦ǄḪ ý˦Ǆ˲ǆ ˥ǆ èå̇ ˠƿ

.èǙ˦˹ ƽ˻ǃå í˦ƞā ǏǄƵ ý̠ǒ ûï̊ǆ í˦ƪå ÿ˦ǃ ÿ˦ḧƙ 

ɂ˳ḥǁä çä˕ɀˤǆˤƺǘƻǁä çƑ Ḩ˗Ǆ ˣƳ. 
1- ý˦Ǆ˲ǆ ˥ǆ èå̇ ˠƿ ƴ˷Ⱥ ƴǆ Ơ Ƭ̇ ǃå ƝǃƓƶȻ :ɏ˗ƵƓǀǃå ïƓ ˯ƤǙå2%  ˗˻˴Ḫāï˗˻ǋ

 ˞ ơ˸ ƗƼƓưå ǏǄƵ ÿ˦Ǆǃå ʕȻ̠Ƶ Ơ˶ Ȼ ɏ̆ǃåā ˃ ḧ˰ǃå ̇ƽƮǙå ÿ˦Ǆǃå Ɇɜ˵ƙ .þ˦ǒí˦˶ ǃå
ý˗ǒ Ʉƽ˳ǆ .èå˗ɂ˦ǈ˦Ƽǚƽǃå èƓ Ḫ̇ ǆ í˦ƞā ǏǄƵ 

2- Ơ Ƭ̇ ǃå Ǐǃå úƓ˷ƙ óƓƮ̇ ǃå èǚƤ ý˦Ǆ˲ǆ ˤḪ èå̇ ˠƿ ƴ˷Ⱥ :óƓƮ̇ ǃå èǚƤ ïƓ ˯Ƥå
.èå̠ɂ˦ǈ˦Ƽǚƽǃå í˦ƞā ǏǄƵ ýí ̇ƽƮå ̝ƪåï ÿ˦ḧƙ åîƓƼ 

ɂ˳ḥǁä ƕ ˷˹ǄǗä óƑ˶ƟǗäĀ çƑ˷˹ƗĀ˗ˬǁä ˣƳ. 
 ǑƼ Ǚāå ˝Ǆ˳˯˴˸ǃå æå˘ǒ10  Ʉ˵ḧǄǃ þ˗˳˯˴Ȼ ˤƛ ƠƬ̇ ǒ ˤƛ ˙ˠǀ˸ǃå ßƓ˸ǃå ˥ǆ Ɇǆ ˥Ƶ

.Ɨ ˹˻ǆǙå ôƓ˸ơǙåā èƓ˹˻ƙā˙ˮǃå 
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1- Ǐǃå ÿ˦Ǆ˻ǆ ɄƬƓḪ ˥ǆ èå̇ɣƿ ƗƼƓưå ʕ˯ƙ :ÿ˦Ǆ˻ǆ ïƓ˯Ƥå2  ̝ƪåï ÿ˦ḧƙ ƠƬå̇ǃå ˥ǆ Ɇǆ
.èƓ˹˻ƙā˙ˮǃå í˦ƞā ǏǄƵ ý˗ǒ ˞ ƕå 

2- ˣɂ̇ ˯˻˹ǃå ˞˸ơ ˥ǆ èå̇ ˠƿ ƴ˷ ƕ Ơ Ƭ̇ ǃå ƝǃƓƶȻ :˥˻ƙā˙Ɂ˦˰ǈå̊ ǃå ïƓ ˯Ƥååɜ˵ƙ .˚Ḫ̇ ˸ǃɆ 
 .èƓ˹˻ƙā̇ˮǃå í˦ƞā ǏǄƵ ý̠ǒ ̇ƽƮǙå ÿ˦Ǆǃå 

3-) ˥ɂï˗˻ǌ˹˻˹ǃå ý˦Ǆ˲˸Ⱥ Ơ Ƭï ɆǆƓƶȻ :˥ɂï˗˻ǌ˹˻˹ǃå ïƓ ˯Ƥå0.25% ɖƑƓƿí ç˗˸ǃ ǑǄƺȻ ˤƛ (
.Ɨ˹ǆ˻Ǚå ôƓ˸ơǙå í˦ƞā ǏǄƵ ý̠ǒ Ǒ˱ ƽ˴ˮ˹ǃå āå ûïðǙå ÿ˦Ǆǃå ï˦ǌl çíā̠ƶǆ 

çƑ˷˹ȿ̠ ˭ǁä ˣƳ ýƑƴǁä ɂ˳ḥǁä. 
ЮϜ пϧϲ ϽϷϡт бϪ аϼнТмϼнЯЫЮϜ сТ ъмϜ ЉЯϷϧЃгЮϜ ϞϜϻтϯ РϝЏт бϪ РϝУ2 Ѝгϲ ев Эв

уϧтϽϡЫЮϜЩ  ϸнϮм пЯК Ьϸ сЏУЮϜ днЯЮϜ ϼнлД дϝТ еуϧЧуЦϸ ϢϹгЮ БуЯϷЮϜ еϷЃт бϪ ϿЪϽгЮϜ

.ϤϜϹтнзуϠϽϧЮϜ 

ɂ˳ḥǁä çƑ˷˹ȿ̠ ˭ǁä ˣƳ .ƕ ƏƑ˷ˮǁä 
ǚƤ ïƓ ˯Ƥåè  ƴǆ ɆǆƓƶȻ ˤƛ ßƓ˸ǃå ǑƼ ƠƬå̇ ǃå æå˘ǒ :ñƓ˲˹ǃå3-4  ý˦Ǆ˲ǆ ˥ǆ èå̇ ˠƿ

.ƗƑƓ˹˰ǃå èƓ˹˻Ɂ̇˯ǃå í˦ƞā ǏǄƵ ý̠ǒ ̇˷ ƤǕå í̇ǆ̊ǃå ÿ˦ǃ ï˦ǌl ÜñƓ˲˹ǃå èǚƤ 

ḥǁäçƑǆˤ˷ɀˤḥǁä ˣƳ ɂ˳ :1 ˞˸ơ ˥ǆ Ɇǆ˯ɂ̇ ˮḧǃå x Ǐǃå úƓ˷ƙ1  ˝Ǆ˳˯˴˸ǃå ˥ǆ Ɇǆ
.èƓǈ˦˹ɂ˦ḧǃå í˦ƞā ǏǄƵ ýí ̇˸ơå ÿ˦ǃ ÿ˦ḧƙ åîƓƼ ǑƙƓ˹ǃå 

ɂ˳ḥǁä çƑǆˤ˷ɀˤǀä̠ ˮǆǗä ˣƳ.  ý˦Ǆ˲ǆ ˥ǆ èå̇ ˠƿ ƴ˷Ⱥ2%  ˣɂï˦ǄḪāï˗˻ǌǃå ˞˸ơ ˥ǆ
 Ǐǃå úƓ˷ƙ0.5  í˦ƞā ǏǄƵ ý̠ǒ ̇˸ơǙå ÿ˦Ǆǃå ï˦ǌl ̋ Ǆ˳˯˴˸ǃå ˥ǆ ɆǆèƓǈ˦˹ɂ˦ǂå̇ ˰ǈǙå.  

ƕ˳ƽƑ˷˶ǁäĀ ƛƏƑ˭˷ǁä  
) ˢƽî üĀ˕Ɯ1 ǏƏƑ˶ǁä) ̨ ǂ˱˭˲˶ǂǁ ɍʕ ƴ˵ǁä Ʉ˹ǂ˰˭ǁä ƛƏƑ˭ǆ x˹ˬǐ (ı  üˤǆƑˮǐǕä-ˤǆƑˮ˹˶ǁä(ü 

 Ǐƴ ˬ˞ǁä ˗˹˴ƴǁäĀ.˗˵ƢǗäĀ Ǐ˯˲ƻ˷ˬǁä ùˤƻǂ˶ǂǁ 
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) ˢƽî üĀ˕˯ǁä ƲȸƑƗ1( 
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 .Ɨˠ ˴Ⱥ Ɨ ˴˹ƕ Ɨ ƙƓ ˹ǃå Ɨ ƑƓ ˸ ḧǃå èƓ Ḫ̇ ˸ǃå í˦ƞā Ǐǃã ˙˻˵Ȼ (+)ǄƵ ý˗ǒ (++) í˦ƞā Ǐ
 èƓ Ḫ̇ ˸ǃå í˦ƞā ǏǄƵ ý˗ǒ (+ + +) .Ɠǌƕ ñƋȺ Ǚ Ɨ ˸ɜȺ Ɨ ƙƓ ˹ǃå Ɨ ƑƓ ˸ ḧǃå èƓ Ḫ̇ ˸ǃå

) .å˗ƞ Ɨ ǃƓƵ Ɨ ˴˹ƕ Ɨ ƙƓ ˹ǃå Ɨ ƑƓ ˸ ḧǃå-.Ɨ ƑƓ ˸ ḧǃå èƓ Ḫ̇ ˸ǃå ˗ƞå˦ƙ þ˗Ƶ Ǐǃã ˙˻˵Ȼ ( 

Ɠǋí˦ƞā ƴƿ˦˯ ǃ˸å ƗƑƓ˸ḧǃå èƓḪ̇˸ǃå ˞ ƶǃ ɏ˦˷ƶǃå Ʉ˵ ḧǃå Ɨƪåï̠ǃå ǉ̆ǋ ǑƼ ʕƙ ̠ǀǃ Ƽ Ǒ
 ǑƼ ˕ǈƓḪ èåïƓ ˯ƤǙå ǉ˘ǋā .Ɠǌ˹˻ƕ ƗǈïƓǀ˸ǃåā Ǒ˱˴ƽ˹ˮǃåā ˙˷ƤǕå ú˦ƽǄ˸ǃåǃå˝Ǆ˳˯˴˸ 

 ǑƑƓ˸ǃå)Ĳ ý˦ǈƓ˰ǒǙåĲ ú˦ƽǄ˸Ǆǃ Ɠ˰ǒ˗ơ ˙˷˲˸ǃå Ǒƶ ˮˠǃå ˙˻˶ƶǃåā Üƴǀ˹ǃƓȺ (ý˦ǈƓ˰˻˸ǃå
.˙ˠǀ˸ǃå ßƓ˸ǃå ƴǆ Ǒ˱˴ƽ˹ˮǃåā ˙˷ƤǕå 

 ˖˻ơ ˥ǆ Ɍơ˦ǃ) ˤƿï ýā˗ƞ1èå˗ɂ˦Ǆǀǃåí˦ƞā (  èå˗ɂ˦ǈ˦Ƽǚƽǃåā èåï˗˻ǋ˦Ɂ̇ ḧǃåāǃå ǑƼ ˙˻˶ƶ
Ǒƶ ˮˠǃå ˙˷ƤǙå ú˦ƽǄ˸Ǆǃ  .èƓ˶Ǆ˳˯˴˸ǃå ǑƿƓɁā Ǒ˱˴ƽ˹ˮǃå ú˦ƽǄ˸ǃå ˥Ƶ Ơưåā Ɇɜ˵Ⱥ

 ú˦ƽǄ˸Ǆǃ Ǒƶ ˮˠǃå ˙˻˶ƶǃåā ǑƑƓ˸ǃå ˝Ǆ˳˯˴˸ǃå ǑƼ Ɨ˲ưåā è̇ ǌˡ èå˗˻ƪ˦ɜȻǚ˱ǃåā
 ˙˻˶ƶǃåā èƓ˶Ǆ˳˯˴˸ǃå ƴ ˸˱ǃ çí˦ƞ˦ǆ ˕ǈƓḪ èƓ˹˻ǈ˦ƕƓ˶ǃåā ÜǑ˱˴ƽ˹ˮǃåā ˙˷ƤǕå

Ǒƶ ˮˠǃå.  
 Ɠ˸ǂ ˕˯ˮƛå ƗƑƓ˸ḧǃå èƓḪ̇˸ǃå í˦ƞā ˥Ƶ ú˦ƽǄ˸Ǆǃ ɏ˦˷ƶǃå Ʉ˵ ḧǃå ̞ǃāƓ˹ƙ ƗǀȺƓƪ Ɨƪåïí

.˥ǒ˗˻ǈƓ ƪ˦˰ǈáā ý˦˹˻ƽǃåā èƓɂ˦Ǆǀǃåā èƓɂ̇ ɜ˴ǃåā ˗ɂ˦ǈ˦Ƽǚƽǃåā èƓ˹˻ǈƓ˯ǃå Ɇ˰ǆ .ƗƽǄ˯˳˸ǃå Ɨ ƙƓ ˹ǃå 
Glucosinolate Ǒǋ Üǃå] .Ǒˮ˻Ǆ˶ǃå ƗǄƑƓƶǃ ç̊ ˻˸˸ǃå èƓ Ḫ̇ ˸16[ 

ɜȺ Ɨ ïʾ˦ǃå èåā˙˷˳ǃå ǑƼ èåï˗˻ǋ˦Ɂ̇ ḧǃå ˗ƞå˦˯ƙç˗˻ƽǆ èåā˙˷˳ǃå ǉ˘ǋā ƗǄ˻˭ư èƓ ˸  Ąå̠ƞ
 ǑƼ ĄƓƕƓ˱Ȼã Ąå̇˻ƛƋƙ é̠ ƙ˲ ÿá ú˦ƽǄ˸ǃå Ɇ˰ǆ èåā̇˷ ǃ˳å ǉ̆ǋ ˞ ƶȺ ÿƓɜǆƎɁā ßƓƶǆǕåā ̠ˮḧǄǃ

] .þ˗ǃƓȺ ˥˻ǃ˦˴ǈǙåā ð˦Ḫ˦Ǆ˱ǃå èƓɂ˦˯˴ǆ17[ 
 ā èǙā˙˯˻ƪ˦˻ƙƓƽǃåā èǙ˦ ˹˻ƽǃå Ɠǆå èƓǈ˦˹ɂ˦ǂå̇ ˯ǈǙåā èƓǈ˦˻ǈ˦ḧǃå˯˱ ˯ǈ ˕ǈƓḪ ɆḪ ǑƼ Ɨ˲ưåā Ɠǌ

ƶǃåā èƓ˶Ǆ˳˯˴˸ǃå ǉ˘ǋā .Ǒ˱˴ƽ˹ˮǃå ú˦ƽǄ˸Ǆǃ Ǒƶ ˮˠǃå ˙˻˶Ɨ˱ ˯˹ǃå ǆ ˕ǈƓḪ ƴǆ ƗǀƼå˦˯
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Ɨƪåï˗ǃå ǉ˘ǋ ˕ƽ˵Ḫ Ɠ˸Ḫ Ǒ˱˴ƽ˹ˮǃå ú˦ƽǄ˸ǃå ǏǄƵ ˕ɂ̇ ƞá ƗǀȺƓƪ èƓƪåïí ˲˴˸ǃ ÿá û˦
 Ǒ˱˴ƽ˹ˮǃå ú˦ƽǄ˸ǃå ï˗ǀǃå ˙˻˶ƶǃåāç  ] .ôå̇ ǆǕå ˥ǆ ˗ǒ˗ƶǃå êǚƵ ǏǄƵ18[ 

] .ÿƓ˟̇ ˴ǃåā èƓɂ̇ ˠƽǃåā ˤ ƛå̇ ˱Ǆǃ íƓ˷ǆ ɉƓ˵ǈ ú˦ƽǄ˸Ǆǃ ÿå20,19 Ɏ̊ƶȻ ̠ƿ Ɨɣ ǈ˵Ǖå ǉ̆ǋ [
 Üèå˗ɂ˦ǈ˦Ƽǚƽǃå ÜèƓ˹˻ǈƓ˯ǃå   Ɇ˰ǆ ú˦ƽǄ˸ǃåå ǑƼ çí˦ƞ˦˸ǃå Ɨ ƙƓ ˹ǃå Ɨ ƑƓ ˸ ḧǃå íå˦˸ǃå ɄǄ˯˳ǆ Ǐǃã
 Ɇ˸ƶƙ èƓɁā˙ɜ ˸ǃå èåíƓ˷ǆ èƓ˹˻ǈƓ˯ǃå ÿá Ɠ˸Ḫ  .èǙ˦ ˹˻ƽǃåā èƓǈ˗˻ǈƓ ƪ˦˰ǈǕå Üèå˗ɂ˦Ǆƿ

ǂǖǃ íƓ˷˸ǂ .ç˗˴ 
 ˦ ˯ơå Ɠ˸ǂ ɏ  ÿƓ˟̇ ˴Ǆǃ íƓ˷ǆ ɉƓ˵ǈ Ɠǌǒ˗ǃ Ǒ˯ǃåā ÜèǙ˦ ˹˻ƪ˦Ḫ˦Ǆ˱ǃå ǏǄƵ ú˦ƽǄ˸ǃå ˝Ǆ˳˯˴ǆ
] .Ɠɂ̇ ˻˯ɜ ǃåā21[. 

ϣЊы϶ЮϜ   
 ˕ƽ˵Ḫā .ôå̇ ǆǙå ˥ǆ ƗƵ˦˹˯ǆ ƗƵ˦˸˱ǆ êǚƶǃ èƓƙƓ ˹ǃå ˕ǆ˗˳˯ƪå ÜƗ˸Ȼ˗ǀǃå ï˦˶ƶǃå ˥ǆ

Ɠ ˸ ḧǃå íå˦˸ǃå ǏǄƵ ï˦˰ƶǃå ˤƙ ˖˻ơ ú˦ƽǄ˸Ǆǃ Ɨ ƕƓ˱ȻǗå ïƓƛǓå Ɨ ǃƓ˲ǃå Ɨƪåï˗ǃåƑ Ɨ ƙƓ ˹ǃå Ɨ
ɂ˦Ǆǀǃå Ǒǋā Ɨ˲˶Ǆǃ ç˗˻ƽǆ Ǒǋ Ǒ˯ǃåå˗èƓˠ˵˹˸ǃå Üèå˗˻ƪ˦ɜ Ǆƞ Üè.  ˦ Ƽǚƽǃå ˕ǈƓḪā Üèå˗˻ǈ

 ÜèƓ˹˻ǈƓ˯ǃåā ÜèƓ ǈ˦ƕƓ˶ǃåāèƓ˹˻Ɂ̇ ˯ǃåā  āèǙā˙˻˯ƪ˦˯˻ƽǃå ƓɜǆǗå ˥ǆ ˗ɂ̊ ƙ Ǒ˯ǃåǈ Ɨ ˮˠǃå èƓ
.ôå̇ ǆǕå ɄǄ˯˳ǆ êǚƶǃ Ɠǌǆå˗˳˯ƪå ˥ɜ˸Ȼ ǑǃƓ˯ǃƓɁā ú˦ƽǄ˸Ǆǃ 

 ā ɏ˦˷ƶǃå Ʉ˵ ḧǃå ˥ǆ Ɲ˯˹˯˴ǈ˙˻˶Ƶ) Ǒ˱˴ƽ˹ˮǃåā ˙˷ƤǕå ú˦ƽǄ˸Ǆǃ  Ǒƶ ˮ˟Ĳ 
 ˙˻˶ƶǃå ǑƼ Ơưåā Ɇɜ˵Ⱥ ƗǃƓƶƽǃå Ɨ ƑƓ ˸ ḧǃå èƓ Ḫ̇ ˸ǃå ˗ƞå˦˯ƙ Ǌǈå (ƴǀ˹ǃƓȺ èƓ˶Ǆ˳˯˴ǆ
 Ɇɜ˵Ⱥ èƓḪ̇˸ǃå ǉ̆ǋ ï˦ǌl ǑƼ ̝ˮ˴ǃå ɏ̊ƶȻ ̠ƿā .Ɏ̇ƤǕå èƓ˶Ǆ˳˯˴˸ǃƓȺ ƗǈïƓǀǆ Ǒƶˮ ǃɣå

 Ǌǈå Ǒƶ ˮˠǃå ˙˻˶ƶǃå ǑƼ Ơưåāá˴˸ǃå ˙˻˷˲˯ǃ ˥˲ˠǃåā ˃ ʽ˱˯ǃå Ɨ Ǆ˸Ƶ ßƓ˹ƛ˯ ˗ƿ èƓ˶Ǆ˳
.Ǌ ǌ˟ ˥ǆ Ǚ˗ƕ Ǒƶ ˮ˟ Ɇɜ˵Ⱥ ú˦ƽǄ˸ǃå ýāƓ˹˯ƕ Ơ˶˹ǒ å˘ǃ ƗǃƓƶƽǃå èƓ Ḫ̇ ˸ǃå ǉ˘ǋ ˥ǆ ß̊ ƞ ˗ǀƼ 
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˙ɂ˦ˠ˯ǃåā Ɨ ʿ ˮˠ˯ǃå é˦˲ ǃå-  ˛Ǆƕå̇ ˟- Ɠ ˮ˻ǃc  
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 ˛˱ǂǄ 
 úǚƺǃƓȺ ƗǂƓ ˴ǃå ˙ˮ˯ƶƙ ǑƼ ɆƤ˗ƙ Ǒǋā ˤǃƓƶǃå ǑƼ Ɨ˰ǒ˗˲ǃå èƓ ˹ǀ˯ǃå Ɇ˷Ƽá ˥ǆ ǑƞïƓ˳ǃå

 ˜ɂïā èå̇ ƑƓˠǃåā èåïƓ ˴ǃå ïƓ ʺ ƴˠƿ ƗƵƓ˹Ʈ ˙ˮ˯ƶƙā ÜèƓƵƓ˹˶ǃå èƓǈ˦ɜǆ ˥ǆ ˙˻˰ǂ
˯ǃå ˦ ƗḪ˦ˮ˴ǆ Ɨƪåïí ǏǄƵ ˚˻Ḫ̇ ˯ǃå ˤƙ ˖˲ ǃå å˘ǋ ǑƼ  .Ɨǀ ʾ˗ǃå èƓƵƓ˹˶ǃå ˤǋá ˥ǆ èƓ˹˻Ɂï

) þ˦˻˹ǆ˦ǃǙå356AƓȺ ç˗˻ƞ Ɨ ɜ ǈƓɜ ǆ óå˦˳Ⱥ ˚˻˸˯ƙ Ǒ˯ǃå (ǃ˦˻˴ǃå Ɨ ƮƓƤ Ǐǃã ƗƼƓưǗ Ɨ
 æïƓ˱˯ǃå ýǚƤ ˥ǆā .˔˶ǃå Ɨ Ǆ˸Ƶ ßƓ˹ƛá ˔ǃƓǀǃå ßå̊ ƞá ƴ ˸ƞ ƐǄǆ ǏǄƵ ˗ƵƓ˴ƙ Ǒ˯ǃå
 Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå èƓ Ǆ˸Ƶ ÿå ˥˻ˮƙ èƓḪ˦ˮ˴˸ǃå ǉ˘ǋ ǏǄƵ Ɠǋâå̇ ƞã ˤƙ Ǒ˯ǃå èåïƓ ˯ƤǙåā
 ˕ƶƽƙïå ˖˻ơ Üçíǚ˶ǃå Ɨ ƮƓƤā ˗˵ǃå Ɨ ƮƓƤ ƓƮ˦˶Ƥā Ɨ ɜ ǈƓɜ ˸ǃå óå˦˳ǃå ˥ǆ ˥˴˲ƙ

å ƗǆāƓǀǆ Ɨ ˴ǈ ǑƼ ɋ˦˲Ǆǆ ˙˻ƺƙ ɏá é˗˲Ȼ ˤǃ Ɠ˸ ʼ Ʉƶ˷ǃå Ǒǃå˦ơ Ǐǃå çíǚ˶ǃåā ˗˵ǃ
.ƗǃƓˠ˯ƪǙå 

 : ƕǁä˕ǁä çƑ˶ǂḥǁä þ˦˻˹ǆ˦ǃǙå Ɨɜ ˮƪ ÜƗɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå ÜǑƞïƓ˳ǃå úǚƺǃƓȺ ƗǂƓ ˴ǃå
)356A( 

Abstract 

Investment casting is one of the best modern technology in the 

world, it is involved in many components of industries, the 

manufacturing of spare parts of cars, aircraft and turbine blades are 

the most important industries which using investment casting for 

production. This study focused on the aluminum alloy (356A) which 

mailto:naserkhemri@yahoo.com
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has good mechanical properties in addition to the liquidity 

characteristic that helps fill all parts of the mold during the casting 

process. The experiments and tests conducted on these castings 

show that heat treatment processes improve the mechanical 

properties, especially tensile tests and hardness, where tensile 

strength and hardness have doubled, while as there is no obvious 

change in elongation. 

1.  ϣвϹЧгЮϜ 

 Ǒǃå˦ơ ˗˹ǆ ÿƓ˴ǈǙå ƓǌƪïƓǆ Ǒ˯ǃå ú̇ ˲ǃå þ˗ƿá ˥ǆ ƗǂƓ ˴ǃå ˙ˮ˯ƶƙ4000  Üíǚ˻˸ǃå Ɇˮƿ Ɨ˹ƪ
ƶǄư Ɇɜ˵ƙ ˕ƙƓɁā Ɨɂ̇ ˵ ǃå ï˦ˠƙ ƴǆ èï˦ˠƙāǑƵƓ˹˶ǃå êƓ˯ǈǙå èƓ Ǆ˸Ƶ ǑƼ Ɠ ˴ Ƒï Ɠ 

 ǑƼ ǑƙƋɂā ˤǃƓƶǃå ǑƼ Ɨ ʸƓ˹˶ǃå ÿíƓƶ˸ǃå ˤǋá ǑǈƓƛ ˦ǋ þ˦˻˹ǆ˦ǃǙå ÿå þ˦Ǆƶ˸ǃå ˥ǆā .Ɠ ˸ǃƓƵ
ÿíƓƶ˸ǃå ˗ƶȺ ǑǈƓ˰ǃå ˚Ḫ̇ ˸ǃå. ƗȻ˗ǒ˗˲ǃå]1[.  

 Üç˗˻ƞ óå˦Ƥā èå̊ ˻ǆ ˥ǆ ǊȺ ˚˻˸˯ǒ Ɠ˸ǃ ƓƵ˦˻Ƭ Ɨ ƪ˗˹ǌǃå íå˦˸ǃå ˙˰ǂå ˥ǆ þ˦˻˹ǆ˦ǃǙå ˙ˮ˯ƶȻ
 ç˗˻˱ǃå Ɨ ǄƮ˦˸ǃå ǊƮå˦Ƥ ˥ǆāçïå̇ ˲Ǆǃ  ÿð˦ǃå ƗƽƤ þ˦˻ ǆ˹˦ǃǙå èå̊˸˻ǆ ʕǋá ˥ǆā ÜßƓɁ̇ǌḧǃåā

 Ɇ˻ɜ˵ƙ ƗǆāƓǀǆ Ǐǃå êƓ˯˲ƙ Ǒ˯ǃå ßå̊ ƞǕå ǑƼā èå̇ ƑƓˠǃå ƗƵƓ˹Ʈ ǑƼ Ǌǆå˗˳˯ƪå ǑƼ ˗ƵƓƪ Ɠ˸ǆ
˻˹ǆ˦ǃǙå .Ɨ ǃƓƵ ˥˴ ƙ˲ Ǒḧǃ Ɏ̇Ƥá ÿíƓƶǆ Ǌǃã úƓ˷ƙ Ɇƕ Ɨʿǃ˹å Ǌƙï˦Ʈ ǑƼ þ̠˳ ˯˴Ȼ Ǚ þ˦

 Ɠǌƶ˹ ƙ˶ û̇ ā˟ ǑƑƓ˸ḧǃå Ɠǌˮ˻Ḫ̇ƙ ǑƼ ɄǄ˯˳ƙā ç̇˰ɜȺ ǊḧƑƓƪ ̇˵˯˹ƙ å̆ǌǃā ǊƮå˦Ƥ ˥ǆ
 ..... Üɖ˰ƕ ÜƗǄƼïí Üçíå˗ơ) Ɋƺ˷ǃƓȺ ƗǄɜ˵˸ǃå ˣƑƓ ˴ǃå üƓ˹ǌƼ ÜƗɁ˦Ǆˠ˸ǃå óå˦˳ǃå ˔˴ơ

å ƗǂƓ˴ǃå û̇ Ⱥɣ Ɲ˯˹ƙ Ǒ˯ǃå xƑƓ˴ǃå üƓ˹ǋā (ƣǃåƬ˻ êƓ˯ǈǙå û̇  ˟˰̇ǂá Ǒǋā ƗƽǄ˯˳ ǃ˸ Ɇ˰ǆ ƓƵ˦
Ɨ Ǆǆ̇ ǃå ƗǂƓ ˴ǃå(Sand Casting)  Ɨ˸Ƒå˗ǃå ˔ǃå˦ǀǃƓȺ ƗǂƓ ˴ǃå Ü(Permanent Mold 

Casting) ǑƞïƓ˳ǃå úǚƺǃƓȺ ƗǂƓ ˴ǃåā Ü(Investment Casting) ç̇ ˻ƤǕå ˙ˮ˯ƶƙ ˖˻ơ Ü
 Ɠɂïå̇ơ Ɠǌ˯˱ǃƓƶǆ ˥ɜ˸Ȼ xƑƓ˴ǃå ˞ ƶȺ üƓ˹ǋ .Ɨǆ̠˳ ˯˴˸ǃå ƗǂƓ˴ǃå û̇  ˟é̠ơá ˥ǆ ā ˥˻˴˲ƙ

 ˞ ƶǃåā Ɏ̇ƤǙå óå˦˳ǃå ˥ǆ Ɠǋ̇˻ƹā ̠˵ ǃå ƗǆāƓǀǆā ƗȺǚ˶ ǃåā çíǚ˶ ǃå Ɇ˰ǆ ƓǌƮå˦Ƥ
 Ɏ̇Ƥå û̇ Ⱥɣ ƓǌƮå˦Ƥ ˥˻˴˲ƙ ˥ɜ˸Ȼ ˥ḧǃā Ǌ˯˱ǃƓƶǆ ˥ɜ˸Ȼ Ǚ ̇ƤǙå]2Ü3Ü4[. 

ƕƨäî˕ǁä ˣǄ ù˕Ǌǁä 



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   рп 

 
 

) þ˦˻˹ǆ˦ǃǙå ˥ǆ ƗḪ˦ˮ˴˸ǃ Ɨ ɜ ǈƓɜ ˸ǃå óå˦˳ǃå ˥˻˴˲ƙ Ɨ ǈƓɜǆã ïƓ ˯ƤåA356 ɖɂ̇ ˟ ˗˹Ƶ (
Ɨɂïå̇ ơ Ɨ˱ǃƓƶǆ ßå̇ ƞã .Ɠɂïå̇ơ Ɨ˱ǃƓƶǆ ̇˻ƹ Ɏ̇Ƥá èƓ˹˻ƶȺ Ɠǌ˯ǈïƓǀǆā èƓ˹˻ƶǃå ˞ ƶǃ 

2. ƕǁƑ˰ǁä ƕƨäîì 
 ǉ˘ǋā .þ˦˻˹ǆ˦ǃǙå ˣƑƓ ƪ Ɇ˷Ƽá ˥ǆ ƓǌǄƶ˱ƙ ç˗˻ƞ Ɨ ɜ ǈƓɜ ǆ óå˦˳Ⱥ ƗḪ˦ˮ˴˸ǃå ǉ˘ǋ ˚˻˸˯ƙ
 ˥ǆ ÿ˦ɜǄ˴ǃå ̇˶˹Ƶ ̇ˮ˯ƶȻ Ɠ˸Ḫ .Ɇ˻ƺ˵ǃ˯å úā̇l  ƴ˸ƞ Ɇ˸ ƙ˲ ǏǄƵ Ɠǋ̠ƵƓ˴ƙ óå˦˳ǃå

Ƶ ɏ˦˯˲ƙ ̟ ơ˻ ƗḪ˦ˮ˴˸ǃå ǑƼ Ɨ˴ Ƒ̇ǃå ̇ƮƓ˹ƶǃå Ɨ ˴ǈ ǏǄ7%  Ɇ˸ƶɂā ˙˶˹ƶǃå å˘ǋ ˥ǆ
 ç˗˻ƞ Ɨ ǄƮ˦ǆ ƗḪ˦ˮ˴˸Ǆǃ Ǒˠƶɂā ɆǂƉ˯ǃåā á˗˶ǃå ƗǆāƓǀǆ ˥ǆ ˗ɂ̊ ɂā ˗˵ǃå ƗǆāƓǀǆ çíƓɂð ǑǄƵ
 ýāå˗˱ǃå ˥˻ˮƙ .˗˴ǂƋ˯ǃå ƗǆāƓǀǆ ˥ǆ ˗ɂ̊ ɂā Ɨ ǃƓƵ çíǚƮ Ǐǃå ƗƼƓưǗƓȺ ßƓɁ̇ ǌḧǃåā çïå̇ ˲Ǆǃ

)1) ā (2ƗḪ˦ˮ˴˸Ǆǃ Ɨ ɜ ǈƓɜ ˸ǃå óå˦˳ǃåā ǑƑƓ ˸ ḧǃå ˔˻Ḫ̇ ˯ǃå (]5[ Ɠ˸Ḫ Ü) ýā˗˱ǃå Ơư˦ǒ3 (
èƓ Ǆ˸Ƶ þ˦˻˹ǆ˦ǃǙå èƓḪ˦ˮ˴˸ǃ Ɨ ƞî˦˸˹ǃå Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå]6[. 
 üĀ˕˯ǁä1ƕḨˤˬ˲˶ǂǁ ǏƏƑ ˶ ḥǁä ˒˹Ḩ˗˭ǁä : 

Ni Sn Ph Zn Mn Fe Ti Mg Si Cu Element 

0.1 0.05 0.1 0.1 0.1 0.2 0.2 0.2-

0.4 

6.5-

7.5 

0.2 Content 

(%)  

 
 üĀ˕˯ǁä2 òäʕ ˱ǁä :ƕḨˤˬ˲˶ǂǁ ƕ ɚ ǆƑɚ ˶ǁä 

Tensile Strength (MPa) 262-331 

Yield Strength (MPa)  193-331 

Elongation Range (%) 3-10 

Castability Rating 100 

Hardness Range (HB)     90 

Fluidity      1 

Shrinkage        1 

Electricalconductivity20°C (%IACSA) 39 

Thermal conductivity coefficient25°C(w/m.k) (K) 151 

Density (g/cm³)   2.68 

 üĀ˕˯ǁä3ýˤ˹˷ǄˤǁǗä çƑḨˤˬ˲˶ǁ ƕ Ɯíˤ˶˷ǁä ƕɀîä̠ ˰ǁä ƕ˯ǁƑƴ˶ǁä çƑ ǂ˶Ƴ : 
Aging Heat Treatment Solution Heat Treatment Type

 

of Casting
 

Temper Alloy
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T
i

me 

Temperature Time Temperature 

F C F C 

2-5 310 155 12 960 515 S T6 328 

7-9 400 205 é. é.. é.. P T5  332 

7-9 400 205 é. é.. é.. P T5 333 

2-5 310 155 6-12 940 505 P T6  

4-6 500 260 6-12 940 505 P T7  

7-9 400 205 é. é.. é.. P T551 336 

7-9 400 205 8 960 515 P T65  

(1) (h) (h) 10-12 980-995 525-535 (K) é.. 354 

7-9 440 225 é. é.. é.. S or P T51 355 

3-5 310 155 12 980 525 S T6  

2-5 310 155 4-12 980 525 P   

1-18 340 170 4-12 980 525 P T62  

3-5 440 225 12 980 525 S T7  

3-9 440 225 4-12 980 525 P   

4-6 475 245 12 980 525 S T71  

3-6 475 245 4-12 980 525 P   

3-5 310 155 12 980 525 S T6 C355 

8 

(mini

mum) 

Room 

temperature 

6-12 980 525 P T61  

10-12 310 155       

7-9 440 225 é. é.. éé S or P T51 356 

3-5 310 155 12 1000 540 S T6  

2-5 310 155 4-12 1000 540 P   

3-5 400 205 12 1000 540 S T71  

2-9 440 225 4-12 1000 540 P   

3 475 245 10-12 1000 540 S T7  

3-6 475 245 4-12 1000 540 P   

 310 155 12 1000 540 S T6 A356 

8 (min) Room Temp 6-12 1000 540 P T61  

6 350 175 8 1000 540 P T6 357 

10-12 310 155 10-12 1000 540 S T61  

(h) (h) (h) 8-12 1000 540 (K) éé A357 

(h) (h) (h) 10-14 1000 540 (K) é.. 359 

P= Permanent casting, S= Sand casting, T= Type of heat treatment 

3. ƕ ǂ˶ƴǁä åîƑ˯˭ǁä 
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 íå˦˸Ǆǃ Ɨ ɜɂ̇ ǆǙå Ɨ ʹ˸˱Ǆǃ Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃå ˔˴ơ ˗Ƭ Ɨ˹˻Ƶ ˥Ƶ çïƓ ʸ Ɲ˯˹˸ǃå
)ASTM(]7[ ) Ɇɜ˵ǃƓȺ Ơư˦ǆ Ɠ˸Ḫ1(. 
 

 
Ɇɜ˵ǃå1˗˵ǃå Ɨ˹˻Ƶ íƓƶȺá : 

 
ƕḨʕˬ˲˶ǁä éƑ˭ǆâ : ăǗĀà 

˙˸ƙ  ) þ˦˻˹ǆ˦ǃǙå ƗḪ˦ˮ˴ǆ êƓ˯ǈã Ɨ Ǆ˸Ƶ356A : Ɨ ǃƓ˯ǃå Ɇơå̇ ˸ǃƓȺ ( 
- Ǒƶ˸˵ǃå êî˦˸˹ǃå êƓ˯ǈãProduction of Wax Pattern 

 ƴǆ ˔ǃƓƿ ǑƼ ˣǃî ˤ˯ǒçƓƵå̇ ǆ  ˥ǀ˲Ȼ ˖˻˲Ⱥ Üþ˦˻˹ǆ˦ǃǙåā ƴ˸˵ǃå ˥ǆ ǚḧǃ òƓ˸ḧǈǙå èƓ ơƓ˸ƪ
) çïå̇ ơ Ɨƞïí ˗˹Ƶ ƗȻ˘ƺ˯ǃå Ɨ˲˯Ƽ ˥ǆ ƴ˸˵ǃå57-59) Ɇɜ˵ǃƓȺ Ɠ˸Ḫ Ɨɂ˦˭ǆ Ɨƞïí (2 ˥ǆā (

ƛ Ǐ˯ơ ƗȻƓ˹ƶȺ ˔ǃƓǀǃå ˥ǆ Ɨ˹˻ƶǃå êå̇ Ƥã ˤ˯ɂā Üí̇ ˮ˻ǃ ßƓǆ ô˦ơ ǑƼ ˔ǃƓǀǃå ƴư˦ǒ ˤǙé˗˲Ȼ  
.Ɨ˹˻ƶǃå íƓƶȺå ǑƼ ˙˻ƺƙ āå ǉ˦ ˵ƙ 
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 Ɇɜ˵ǃå2 ƴ˸˵ǃå ˥ǀơ Ɨ Ǆ˸Ƶ ˗ƶȺ ˔ǃƓǀǃå : 

 
-  ƴ˸˵ǃå ç̇ ˱Ƭ ǑƼ ƴ ˸˱˯ǃåCluster Assembly 

 ý˦ ā˟ x ƪ˸ èåî ÿ˦ḧƙ ̟˻˲Ⱥ ƗȻ̆ƺ˯ǃå èå˦˹ƿ þƓ˲ǃ ʕ˯ǒ ̠Ƒåā̊ǃå Ɨǃåðɀā Ɲ˯˹ ǃ˸å ˃ ˢ˹ƙ ̠ƶȺ
 Ɠɜ˸ƪ ˙˰ǂǕå ˥ǂƓǆǙå ǑƼ èå˦˹ǀǃå ǉ˘ǋ ƴưā Ɨˢơǚǆ ƴǆ Üƴˠǀǃåā ˔˶ǃå Ǒ˯˻Ǆ˸ƶǃ ˥˻ˮƪƓ˹ǆ

 ˣǃ˘Ḫā ˥ǂƓǆǙå ûíǕ ï˦ǌ˶˸ǃå ý˦Ʈā ÿƓ˸˷ǃƓǌǃǚƺ˯ƪǙ ) ˗ƵƓ˶˸ḪRiser Ɇɜ˵ǃåā (
)3ǃå èå̇ ˱˵ǃå ÷å˦ǈá ˞ƶȺ ˥˻ˮǒ (.Ɠǌƶ ˸˱ƙ ˤƙ Ǒ˯ 
 

 
 Ɇɜ˵ǃå3ƗȻí˦˸Ƶā Ɨ ʿƼá ƴ˸Ƭ èå̇ ˱Ƭ : 
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-  ˣ ǆå̇ ˻˴ǃƓȺ ˃ Ǆƺ˯ǃåManufacture of Ceramic Shell Molds 
 ƴ˸˵ǃƓȺ ƗǂƓ ˴ǃå èƓ Ǆ˸Ƶ ǑƼ Ɨ ƪƓ˴ơ Ɇơå̇ ˸ǃå ˙˰ǂá ˥ǆ ˣ ǆå̇ ˻˴ǃƓȺ ˃ Ǆƺ˯ǃå ƗǄơ̇ ǆ ˙ˮ˯ƶƙ

 ˣ ǆå̇ ˻˴ǃå ç̇ ˵ƿ ˣ˸ƪ ˗ǒ˗˲ƙ ˤ˯ǒ ˖˻ơ í˦ǀƽ˸ǃåƕ xǃ̆Ḫā Üü˦ˮ˴˸ǃå ÿðāā ʕ˱ơ ǏǄƵ ĄßƓ˹ƕ ßƓ˹
 þ˗˳˯˴˸ǃå ˣ ǆå̇ ˻˴ǃå ÷˦ ˹ǃ óå˦Ƥ ç˗Ƶ ïƓ ˯ƵǙå ǑƼ ˘ƤǕå ˔˱Ȼ Ǌǈå Ɠ˸Ḫ .Ɨɜ ˮ˴ǃå ƗƼƓ˰Ḫ ǏǄƵ
 ü˦ˮ˴˸ǃå ̠˸ ƙ˱ ̠ƶȺ ïƓǌǈǙå ƗǄƕƓƿ ÜƗǆƓ˴˸ǃå Üÿð˦ǃå ƗƽƤ Ü˃ ʽ˱˯ǃå ̠ƶɁā Ɇˮƿ ƗȺǚ˶ ǃå Ɇ˰ǆ

Ɨ˸ƵƓǈ Ơˠƪá ǏǄƵ ý˦˶˲ǃåā]8[. 
ƶȺ ˣ ǆå̇ ˻˴ǃƓȺ ˃ Ǆƺ˯ǃå ˤƙ í˗7  xǆå̇˻ƪ) ʕƵƓǈ ɉǚǆ ˥ǆ ǏǃāǕå Ɨǀɣǃå ÿ˦ḧƙ ̟ ơ˻ èƓǀ˟

 Ɨǈ˦˵Ƥ ̇ǂ˰á ƗǃƓ˯ǃå èƓǀɣǃå ÿ˦ḧƙā ÜƗḪ˦ˮ˴˸Ǆǃ ʕƵƓǈ Ơɣƪ ǏǄƵ ý˦˶ Ǆ˲ǃ xǃîā (ɆƑƓƪ
 Ɨˢơǚǆ ƴǆ ÜɆǆ̇ ǃå ˕˯ƽƙ ƴ˹˸ǃ ɊǀƼ ɉǚǆ Ɨǀ ˟ ˙Ƥáā ˣ ǆå̇ ˻˴ǃå úǚƹ Ɨɂ˦ǀ˯ǃ Ɲɂï˗˯ǃƓȺ

ƽǄ˯˳˸ǃå ˃ Ǆƺ˯ǃå Ɇơå̇ ǆ ˥˻ƕ (èå̇ ˱˵ǃå) ˔ǃå˦ǀǃå ˃ ʽ˱ƙçïå̇˲ǃå Ɨƞïí ÿ˦ḧƙ ̟ ơ˻ Ɨ 
)C²20%) ƗɁ˦˟̇ ǃå Ɨ ˴ǈā (45) Ɇɜ˵ǃå Ơư˦ɂā ÜƓ ɂ̇ ǀƙ (4ɆɜȺ Ɠǌƽ Ǆƺƙ ˗ƶȺ ç̇ ˱Ƭ ( 

èƓǀ ˠǃå. 

 
 ɆɜƬ4 èƓǀ ˠǃå ɆɜȺ Ɠǌǀ Ǆƺƙ ˗ƶȺ ƴ˸˵ǃå ç̇ ˱Ƭ : 

 
-  ƴ˸˵ǃå êî˦˸ǈ ƗǃåðãDewaxing 

) çïå̇ơ Ɨƞïí ̠˹Ƶ úǚḪ˦ƙāǕå ÿ̇Ƽ ǑƼ ƴ˸˵ ǃå Ɨǃåðã ƗǄ˸Ƶ ̞ ƙ˸C²120) Ɋƺưā (bar7 Ü(
) Ɇɜ˵ǃåā Üêā̇˳ ǃƓȺ ƴ˸˵ Ǆǃ Ơ˸ ǃ˴ ÿ̇ƽǃå ɆƤåí æ˦Ǆǀǆ ƴưā ǑƼ ̝ǃƓǀǃå ƴư˦ǒ ̟ ơ˻5 (

.ƴ˸˵ǃå Ɨǃåðã ˗ƶȺ ˔ǃƓǀǃå ɆɜƬ ˥˻ˮǒ 
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 ɆɜƬ5ƴ˸˵ǃå Ɨǃåðã ˗ƶȺ ˔ǃƓǀǃå : 

-  ˔˶ǃåā ˙ǌ˶ǃåMelting and Pouring     
) çïå̇ ơ Ɨƞïí Ǒǃå ˔ǃå˦ǀǃå ˥˻˳˴ƙ ˤƙC²600ǚƮ çíƓɂ̊ǃ xǃîā ˥˻˳˴ ǃ˯å ÿ̇Ƽ ǑƼ Ɠɂ̇ǀƙ (ǌ˯ƕ Ɠ

 ï˦ǌ˶ ǃ˸å çïå̇ơ Ɨƞïí ˥ǆ Ɨɂ̇ƿ Ɠǌƙïå̇ơ Ɨƞïí ÿ˦ḧƙā ƴ˸˵ ǃå ƓȻƓǀȺ (û̇ơ)  ˥ǆ ̋ Ǆ˳˯ǃåā
 Ǐ˯ơ˙˴ḧ˹ƙ Ǚ  .ƗƵ̇ ˴Ⱥ ï˦ǌ˶˸ǃå ˗˸˱ƙ ƴ˹˸ƙā ˔ǃå˦ǀǃå 

) çïå̇ ơ Ɨƞïí ˗˹Ƶ ˙ǌ˶ǃå Ɨ Ǆ˸Ƶ ˕˸ƙāC²634 ˕ɂ̇ ƞá Ɨ Ƒå˦ǌǃå èƓƵƓǀƽǃå ˥ǆ ˝Ǆ˳˯Ǆǃā (
 xǆå̇˴˻ǃå ̝ǃå˦ƿ ǑƼ ï˦ǌ˶ ǃ˸å ̝Ʈ xǃî ̠ƶɁā ,˥˻ ǀ˯ʾí ç̠˸ǃ ÿ˦ƞïǕå ðƓƹ ˥ǀơ ƗǄ˸Ƶ

 Üßå˦ǌǃå ǑƼ í̇ ˮ˯ǃ ƓǌḪ̇ ƙāþå˗˳˯ƪƓɁā  Ɨǃáðå̊ ˯ǋǙå ƴˠƿā ˣ ǆå̇ ˻˴ǃå ˔ǃå˦ƿ ˙˻˴ḧƙ ˤƙ 
 Ɠǌƽ ˢ˹ƙā ç̇ ˱˵ǃå ˥ǆ èƓḪ˦ˮ˴˸ǃå) Ɇɜ˵ǃå ˥˻ˮɂā ÜƗȻ˘ƺ˯ǃå èå˦˹ƿ Ɨǃåðɀā6 Ɨ Ǆ˸Ƶ ˗ƶȺ ç̇ ˱˵ǃå (

) Ɇɜ˵ǃå Ɠ˸˹˻ƕ Üˣ ǆå̇ ˻˴ǃå ˔ǃƓƿ ˙˻˴ḧƙā ˔˶ǃå7.ǑƑƓǌ˹ǃå Ɲ˯˹˸ǃå ˥˻ˮǒ ( 
 

 
 ɆɜƬ4ˣ ǆå̇ ˻˴ǃå ˔ǃƓƿ ˙˻˴ḧƙā ˔˶ǃå Ɨ Ǆ˸Ƶ ˗ƶȺ ç̇ ˱˵ǃå : 
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ɆɜƬ5Ɲ˯˹˸Ǆǃ ǑƑƓǌ˹ǃå Ɇɜ˵ǃå: 

 ƕɀîä̠ ˰ǁä ƕ˯ǁƑƴ˶ǁä :Ƒ ǆƑƙHeat Treatment 
 ʕ˱ơ ÿ˦ɜȻ ǑǃƓ˯ǃƓɁā Ɠǋßå̊ƞá ˥˻ƕ èāƓƽ˯ǆ ̠ɂ̇˯ˮǃå ý̠ƶǆ ÿ˦ɜȻ ƗḪ˦ˮ˴˸ǃå ̠˸ ƙ˱ ̠˹Ƶ

) ˛ǈƓ˱˯ǃå çíƓƵã Ɨ Ǆ˸Ƶ ßå̇ ƞã ˤƙ ˣǃ˘ǃ ,ƓƙāƓƽ˯ǆ èƓ ˻ˮ˲ǃåHomogeneous ý˦˶˲Ǆǃ (
 Ɨ˱ǃƓƶ˸ǃå Ɨ Ǆ˸Ƶ ˕˸ƙā ÜƗḪ˦ˮ˴˸ǃå ßå̊ ƞá ƴ ˸˱ǃ ˤ˱˲ǃå ǑƼ ƗɁïƓǀ˯ǆ èåï˦Ǆƕ ǏǄƵƼ ÿ̇Ƽ Ǒ

.ǑƑƓɁ̇ ǌǂ 
) ƗǃƓ˲ǃå ǑǄƵ ý˦˶˲Ǆǃ Ɨ ˴ Ƒ̇ ǃå Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå èƓ Ǆ˸Ƶ ßå̇ ƞã ˤƙ ˣǃî ˗ƶȺ6T (

) ýā˗˱ǃƓȺ Ɨ˲ư˦˸ǃå1.ɖ˻˯ƶ˯ǃåā Ɨ ǃ˦Ǆ˲˸ǃå Ɨ˱ǃƓƶ˸ǃå Ǒ˯˻Ǆ˸Ƶ ǑƼ Ɇ˰˸˯ƙ Ǒ˯ǃåā Ü( 
 
-  ƕ ǁˤǂ˰˶ǁä ƕ˯ǁƑƴ˶ǁäSolution Heat Treatment 

) çïå̇ơ Ɨƞïí ǑƼ ÿ̇ƽǃå ɆƤåí ƗḪ˦ˮ˴˸ǃå ƴưā540 °Cǃ () ç˗˸12 þƓ˸ƙǗ ˣǃîā ƗƵƓƪ (
) ï˦˟ ÿƓɁāî ɏá ˗ǆƓ˱ǃå ý˦Ǆ˲˸ǃå ÿƓɁāî Ɨ Ǆ˸Ƶɗ) ǑƼ (Ŭ ˗ǆƓƞ ý˦Ǆ˲ǆ ǏǄƵ ý˦˶˲Ǆǃ (

) ̝ƪ̇ƙ ÿā̠ƕɗ ßƓ˸ǃå ǑƼ ƴɂ̇ ˴ǃå ˗ɂ̇ ˮ˯ǃå Ɨ Ǆ˸Ƶ ßå̇ ƞã ˤƙ , Ɨɂï˦Ǆˮǃå íā˗˲ǃå ǏǄƵ (
 Ɨ ʿ˴˯ǃå)Quenching .( 

ı  ɔ˹˭ƴ˭ǁäAging 
) çïå̇ơ Ɨƞïí ǑƼ ÿ̇ƽǃå ɆƤåí ƗḪ˦ˮ˴˸ǃå ƴưā155 °C) ç˗˸ǃ (3-5 ˤƙ ,èƓƵƓƪ (

.ƗƼ̇ƺǃå çïå̇ơ Ɨƞïí Ǐǃå ý˦Ʈ˦ǃå Ǐ˯ơ ßɊƕ ÿ̇ƽǃå ɆƤåí ̠ɂ̇˯ˮǃå 
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 :ƑˮǁƑƙçäîƑ ˭ƢǗä Tests 
 ßå̇ ƞã ˤƙ Ɨ˱˯˹˸ǃå èƓḪ˦ˮ˴˸ǃå ǏǄƵ Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå èƓ Ǆ˸Ƶ ˙˻ƛƋƙ Ɏ˗ǆ Ɨƪåï˗ǃ

èåïƓ ˯ƤǙå : Ɨ ǃƓ˯ǃå 
1- ˕˳ǁä îƑ ˭ƢäTensile Test  

) í˗ƶǃ ïƓ ˯ƤǙå ǉ˘ǋ ßå̇ ƞã ˤƙ3) í˗Ƶā Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå Ɇˮƿ èƓ˹˻Ƶ (3 ˗ƶȺ èƓ˹˻Ƶ (
) Ɇɜ˵ǃå ˥˻ˮɂā ÜƝƑƓ˯˹Ǆǃ ǑƕƓ˴˲ǃå Ɋƪ˦˯˸ǃå ˗Ƥá ˤƙ ÜƗɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå8 ˙˻ƹ Ɨ˹˻Ƶ (

 ßå̇ ƞã ˗ƶȺ Ɠɂïå̇ ơ Ɨ˱ǃƓƶǆïƓ˯ơå ) Ɇɜ˵ǃåā ˗˵ǃå9 ïƓ ˯Ƥå ßå̇ ƞã ˗ƶȺ Ɠɂïå̇ ơ Ɨ˱ǃƓƶǆ Ɨ˹˻Ƶ (
.˗˵ǃå 

 
  ɆɜƬ8 Ɨ˹˻Ƶ:˗˵ǃå ïƓ ˯ơå ßå̇ ƞã ˗ƶȺ Ɠɂïå̇ ơ Ɨ˱ǃƓƶǆ ˙˻ƹ 

 

 
  ɆɜƬ9˗˵ǃå ïƓ ˯Ƥå ßå̇ ƞã ˗ƶȺ Ɠɂïå̇ ơ Ɨ˱ǃƓƶǆ Ɨ˹˻Ƶ: 

2- æìǘ˴ǁä îƑ ˭ƢäHardness Test  
. Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå ˗ƶɁā Ɨ˱ǃƓƶ˸ǃå Ɇˮƿ èƓ˹˻ƶǃ çíǚ˶ǃå ˗ǒ˗˲˯ǃ Ɇɂ˦Ḫāï ïƓ ˯Ƥå ßå̇ ƞã ˤƙ 
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4.  ƛƏƑ˭˷ǁä 
) ýā˗˱ǃå ˥˻ˮǒ4.˗˵ǃå èåïƓ ˯Ƥå ƝƑƓ˯ǈ ( 

 ýā˗ƞ4˗˵ǃå èåïƓ ˯Ƥå ƝƑƓ˯ǈ : 
Sample Before H.T. After H.T. 

Fmax (KN) 9.85 19.61 

ůUTS (MPa) 130.47 261.4 

L1 62 62 

E (%) 3.33% 3.33% 

 
) ˥ǆ Ɏ˦˶ǀǃå ̠˵ǃå ƗǆāƓǀǆ ÷Ɠƽƙïå Ɍơǚǒ ƝƑƓ˯˹ǃå ǉ̆ǋ ˥ǆ130.47 MPa Ɇˮƿ (

) Ǐǃã Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå261.4 MPa å˘ǋ ÜƗ˱ǃƓƶ˸ǃå ˗ƶȺ ( ǑƼ ˥˴˲˯ǃå Ɏ˗ǆ Ơư˦ǒ
 ̇˻ƺƙ ̠ǌ˵ƙ ʕǃ ƗǃƓɣ˯ƪǙå Ɨ˴ǈ ÿáā ÜƗɂïå̇˲ǃå Ɨ˱ǃƓƶ˸ǃå ßå̇ƞã Ɨ˱ ǈ˯ Ɏ˦˶ǀǃå ̠˵ǃå ƗǆāƓǀǆ

.Ɠˡ˦˲Ǆǆ 
 ) ýā˗˱ǃå ˥˻ˮɂā5 ƝƑƓ˯ǈ (ïƓ ˯Ƥå çíǚ˶ǃå 
 

 üĀ˕Ɯ5 ƛƏƑ˭ǆ :îƑ ˭Ƣä æìǘ˴ǁä 
Sample Before H. T. After H. T. 

Hardness (HB) 60 110 

 
 Ơ˷˯ǒ ƝƑƓ˯˹ǃå ǉ˘ǋ ˥ǆ) ˥ǆ çíǚ˶ǃå ÷Ɠƽƙïå60 HB) Ǐǃã Ɨ˱ǃƓƶ˸ǃå Ɇˮƿ (110 HB ˗ƶȺ (

.Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå ßå̇ ƞã ˗ƶȺ çíǚ˶ǃå ǑƼ ˥˴˲˯ǃå Ɏ˗ǆ Ơư˦ǒ å˘ǋā ÜƗ˱ǃƓƶ˸ǃå 

5çƑƜƑ˭˷˭ƨǗä .  
: ÿå Ɲ˯˹˯˴ǈ Ɨƪåï˗ǃå ǉ˘ǋ ýǚƤ ˥ǆ 

1ǑƞïƓ˳ǃå úǚƺǃƓȺ ƗǂƓ ˴ǃå ( )Investment Casting ƗǂƓƪ û̇  ˟é̠ơá ˥ǆ ̇ˮ ƶ˯ƙ (
.ç˗ǒ˗ƶǃå Ɠǌƙå̊ ˻˸ǃ ƓǌǄ˷Ƽáā þ˦˻˹ǆ˦ǃǕå 
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2 ÜƗɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸Ǆǃ ƗǄƕƓǀǃå þ˦˻˹ǆ˦ǃǕå èƓḪ˦ˮ˴˸ǃ Ɨ ɜ ǈƓɜ ˸ǃå óå˦˳ǃå ǑƼ ˤɜ˲˯ǃå ˥ɜ˸Ȼ (
.˙˻˸˳˯ǃå Üɖ˻˯ƶ˯ǃå ÜƗ ǃ˦Ǆ˲˸ǃå Ɨ˱ǃƓƶ˸ǃå : Ɠǌ˸ǋá Ɨ˱ǃƓƶǆ èƓ Ǆ˸Ƶ ç˗Ƶ ˗ƞ˦ƙ ˖˻ơ 

3) Ɨɜˮ ǃ˴ (ƗȺǚ˶ ǃå) Ɏ˦˶ǀǃå ̠˵ǃå ƗǆāƓǀǆ ˥˻˴˲ƙ ˥ɜ˸˸ǃå ˥ǆ (356A ( ƗǂƓ ˴ǃƓȺ Ɨ˱˯˹˸ǃå
 çíƓɂ̊ ǃå Ɨ ˴ǈ ˕ǈƓḪ ˖˻ơ Ɠǌǀ ˯ƶƙā Ɠ ǃ˦Ǆ˲ǆ Ɠǌ˯˱ǃƓƶǆ ɖɂ̇ ˟ ˥Ƶ100%  ˣǃ˘Ḫā ÜƓ ɂ̇ ǀƙ

 Ɨ ˴˹ƕ ƓǌƙíǚƮ çíƓɂð83% .Ɠ ɂ̇ ǀƙ 
4) Ɨɜ ˮ˴Ǆǃ Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃå èƓ Ǆ˸Ƶ Ɨ˱ ˯ǈ ƗǃƓˠ˯ƪǙå Ɨ ˴ǈ ˙˻ƺƙ þ˗Ƶ (356A Ɨ˱˯˹˸ǃå (

ǃå ǉ˘ǋ ÿǕ Ɨ˷ƽ˳˹ǆ ƗǃƓˠ˯ƪǙå Ɨ ˴ǈ ˕ǈƓḪ ˖˻ơ ÜƗǂƓ ˴ǃƓȺƙ Ɨ ǄƕƓƿ Ɠǌǒ˗ǃ Ɨɜ ˮ˴ Ɇ˻ɜ˵
.Ɨ˷ƽ˳˹ǆ 

6çƑ Ƭˤ˭ǁä . 
 :ǑǄǒ Ɠ˸Ḫ èƓ Ʈ˦˯ǃå ˥ǆ ƗǄ˸ƞ ðƓ˱Ȼã þƓ˯˳ǃå ǑƼ ˥ɜ˸Ȼ 

1( ˙˻ƛƋƙ Ɨƪåï̠ǃ Ɨɂïå̇˲ǃå Ɨ˱ǃƓƶ˸ǃå ̠ƶɁā Ɇˮƿ èƓ˹˻ƶǃ ɏ̇ǌ˱ ǃ˸å Ʉ˵ ḧǃå ßå̇ƞƎȺ 
.þ˦˻ ǆ˹˦ǃǙå xƑƓ˴ǃ ɏï˦Ǆˮǃå ̝ Ḫ˻˯̇ǃå ǏǄƵ Ɨ˱ǃƓƶ˸ǃå 

2( ïƓ˯Ƥá Ɇ˰ǆ Ɏ̇Ƥá ƗɜǈƓɜǆ èåïƓ˯ơå ßå̇ƞƎȺ ǃƓƶ˸ǃå ˙˻ƛƋƙ Ɏ˗ǆ Ɨƪåï˗ǃ þ˗˶ǃå Ɨ˱
.Ɏ̇ƤǙå óå˦˳ǃå ˞ ƶȺ ǏǄƵ Ɨɂïå̇˲ǃå 

3(  èåíƓǌƞǙå Ɨǃåðɀā ̇˻˸˳ ǃ˯å Ɇ˰ǆ Ɏ̇ƤǕå Ɨɂïå̇˲ǃå Ɨ˱ǃƓƶ˸ǃå èƓǄ˸Ƶ ̇ƛ˻Ƌƙ Ɨƪåïí
.þ˦˻˹ǆ˦ǃǙå èƓḪ˦ˮ˴ǆ ǏǄƵ 

 
7ƲƜä̠ ˶ǁä .  
]1.[  ǑǄƵ ˥˻ ơ˴.þ Üïí˦ƕ ̝ƞï ̠˸ ǆ˲.þ Üɏ̇˸˳ǃå ̠˸ ǆ˲ ̇ƮƓǈ.í Üʕ å̇ˀƕå Ɇ˻ǄƤ ûïƓ˟.þ

 Üç˗˻ơāƋƙ˙˻ƛ  ˥ǆ ƗḪ˦ˮ˴ǆ çíǚƮ ǏǄƵā ƗǂƓ ˴ǃå Ɇǆï óå˦Ƥ ǏǄƵ ˕˻Ƽå̇ ˱ǃå ƗƼƓưã
 Ɨ ˹ǀ˯ǃåā þ˦ǄƶǄǃ Ɨ ǃā˗ǃå ƗǄ˱˸ǃå Üþ˦˻˹ǆ˦ǃǙåĲ  Ɇɂ̇ ƕá ÜƓ ˮ˻ǃ2017 í˗ƶǃå Ü10. 

]2.[  ÜƗƪ̠ǌ˹ǃå Ɠƞï˦ǃƓ˯˸˻ǃåā íå˦˸ǃå Ɠƞ˦ǃ˦˹ḧƙ ÜǊƙƓ˲Ƭ ûāïƓƼ .í ,ɏ̠ ơ˸ ̠˸ ǆ˲ .í1989 Ü
.˙˶ǆ ÜɖɂðƓƿ̊ ǃå ƗƶǆƓƞ 
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ϽуϪϓϦ ЩтϽϧЃЮϜ Ѝвϝϲ ϬϝϧжϜ сТ ЀϝϳзЮϜ ϽЋзК 

Ǐ˞ ˳˶ǁä ˢǁƑƨ ǈ ˞Ƴ.ì 
 Ɨ ƑƓ ˸ ḧǃå Ɨƪ˗˹ǌǃå ˤ˴ƿ Ɨ ƪ˗˹ǌǃå èƓ ˹ǀ˯ǃ ǑǃƓƶǃå ˗ǌƶ˸ǃå˥˯˻ǃð 

e- mail masheti2001@yahoo.com 
ateya.masheti@yahoo.com 

 
ABSTRACT 

Citric acid is very important in our lives. It is added to food as a type 

of preservative 

 to prevent odors and contamination of fruits, so it is used in 

laboratories as anti- oxidation.   

  Due to this importance and the increasing use of the growing 

population, the matter needed to think about the production of this 

acid industrially and required studies and researches to achieve the 

optimal method of economic, composition and quality as well as the 

quantity produced from this acid, all these are linked with the factor 

of time. 

   In this research, this industry was studied in a type of (Stirred Tank 

Reactor), in addition to the study of the materials used, their ratios 

and the time taken to produce the highest value of citric acid and at 

constant temperature. 

      ƕƬǘ˱ǁä 
ǆ ÷˦ ˹Ḫ Ɨùùǒ˘ƹǖǃ úƓ˷Ȼ ˦ǌƼ .Ɠ˹ùùùƙƓ ơ ǑƼ å˗ƞ ç̇ ˻ˮḪ Ɨ ˸ǋá ˣɂ̇ ˯˴ǃå ˞˸˲ǃ ÿã ˥ íå˦˸ǃå

 èå̇˯ˮ˳˸ǃåā ɆǆƓƶ˸ǃå ǑƼ Ɇ˸ƶ˯˴Ȼ xǃ̆ùùùḪ Ǌùùǂå˦ƽǃå ÿ˦Ǆƙ ƴ˹˸ɂā ƠùùùƑåā̇ǃå éā̠ơ ƴ˹˸ ǃ ƗsùùƼƓ˲ǃå
.ç˗˴ǂǖǃ íƓ˷˸Ḫ ßƓ ˸ ḧǃå ǑƼ ɏá 

   ƴư˦ǃå êƓ˯ơåā ǑǈƓɜ˴ǃå ˗ǒå̊ ˯ǃå ßå̇ ƞ ˗ǒå̊ ˯˸ǃå ǊǃƓ˸ƶ˯ƪå ç̇ ˰Ḫ Ǐǃɀā Ɨ ˸ǋǕå ǉ˘ǋ Ǐǃã å̇ ˢǈā
 ĄƓyƓ˹Ʈ ˞ ˸˲ǃå å̆ǋ êƓùù˯ǈã ǑƼ ̇˻ḧƽ˯ǃå Ǐǃã ˦ Ʈ˦Ǆǃ éƓ˲Ⱥáā Ɨƪåïí èƓ Ǆùùù˸Ƶ ˙ùǆǕå ˔Ǆˠƙā ý

 çí˦˱ǃåā Ɨ ˮ˴˹ǃå Ɨ ˮ˻Ḫ̇ ˯ǃå Ɨ ơƓ˹ǃå ˥ǆā ƗȻíƓ˶˯ƿǙå Ɨ ơƓ˹ǃå ˥ǆ Ɇ˰ǆǕå Ɨǀɂ̇ ˠǃå Ǐǃã 

mailto:ateya.masheti@yahoo.com
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 ɆǆƓƶǃå ƴǆ Ɨ˟˦Ɂ̇ ǆ ǉ˘ǋ ɆḪ ˞˸˲ǃå å˘ǋ ˥ǆ Ɨ˱˯˹˸ǃå Ɨ ˸ḧǃå ɏá Ɨ ˸ḧǃå Ɨ ơƓ˹ǃå ˣǃ˘Ḫā
 .Ǒ˹ǆ̊ ǃå 
   ˥ǆ ÷˦ ǈ ǑƼ ƗƵƓ˹˶ǃå ǉ˘ǋ Ɨƪåïí ˕˸ƙ ˖˲ ǃå å˘ǋ ǑƽƼ  ɊǄ˳ǃå ɆƵƓƽǆ ˦ǋā èǚƵƓƽ˸ǃå

) Ǒɜ ǈƓɜ ˸ǃåSTR êƓùùù˯ǈǗ û̇ƺ˯˴ ǃ˸å ˥ǆ̊ǃåā Ɠǌˮ˴ǈā ƗǄ˸ƶ˯˴ ǃ˸å íå˦˸ǃå Ɨƪåïí ̝ǈƓƞ Ǐǃå (
 .Ɨ˯ƕƓ˰ǃå çïå̇ ˲ǃå Ɨƞïí úā˙ˡ ǑƼā ˣɂ̇ ˯˴ǃå ˞˸ơ ˥ǆ Ɨ˸ ʾ ǏǄƵá 

 
1- :ƕǄ˕ƾ˶ǁä 
1.1- ˡɀ˗˭˲ǁä ˜˶Ɵ  
  ˣɂ̇ ˯˴ǃå ˞˸ơ  ̠ƞ˦ǒ ˃ ứ ɏ˦ Ƶ˷ ˞ ơ˸ ˦ǋ ÿ˦ Ǆ˸ǃå ƠǄǆ āá ÿ˦ Ǆ˸ǃå ˞ ơ˸ āá

 ƗƼƓưǗ þ˗˳˯˴ɂā Ɨ ʹ ˮ˟ ƗˢƼƓơ çíƓǆ ˦ǋā Ɇ˻˴Ḫ˦Ɂ̇ ḧǃå Ǒƛǚƛ ˞˸ơ ˦ǋā Ơǃå˦˸ǃå ǑƼ
èƓɁā˙˵˸ǃåā Ɨ˸ƶ˟ǖǃ Ǒ˷˸ơ ûå˘ǆ.  ˞˸ơ çïāí ǑƼ ˤǌǆ Ɋ ƪā ˦ǋ Ɨɂ˦˻˲ǃå ßƓ ˸ ḧǃå ǑƼ

ßǑƬ Ɇḧǃ ǑƑå̆ƺǃå Ɇ˻˰˸˯ǃå ɆḪ ǑƼ ÿ˦ḧ˯ǒ ˦ǌƼ ǑǃƓ˯ǃƓɁā xɂ̇˴˯ ǃå ɂ̇ ǀƙ Ǒơ Ɠ˷Ȼá þ˗˳˯˴ɂā Ɠ
ç˗˴ǂǖǃ íƓ˷˸Ḫ Ɇ˸ƶɂā Ɨ˭˻ˮǄǃ Ʉˢ˹ǆ ɆǆƓƶǂ.   

   æā̆ƙā ûå̆˸ǃå Ɨ˷ ơ˸ā Ɨ˲Ƒåï Ǚā Ɠǌǃ ÿ˦ǃ Ǚ Ǌƙåï˦Ǆƕ ÿá xɂ̇˴˯ ǃå ˞ ơ˸ óå˦Ƥ ˥ǆ
ý˦˲ḧǃåā ßƓ˸ǃå ǑƼ ) ˤƿï ýā˗˱ǃå1(. 

    ˙˻˶Ƶ ǑƼ ýƓƵ ˚˻Ḫ̇ ˯Ɂā Ɠ ʹ ˮ˟ ˗ƞ˦ǒ Ǌǈå ˖˻ơ ïíƓ˶ǆ ç˗Ƶ ˣɂ̇ ˯˴ǃå ˞˸˲ǃ ˗˱ǈ
 ˦ǒ Ɠ˸Ḫ ÿ˦ Ǆ˸ǃå ǉ̇˷˻ ƙ˲ ˥ɜ˸Ȼ Ɠ˸Ḫ Ɨ˱ưƓ˹ǃå Ǌǂå˦ƽǃåā Ɏ̇ƤǕå èƓ˷ ˸˲ǃå ̇ƑƓ˶Ƶ ǑƼ ̠ƞ

èƓɂ̇ ˠƽǃå ˥ǆ ˥˻ƶǆ ÷˦ ǈ èǙǚƪ ˞ƶȺ ñǙ˦ ˸ǃå ˙˸˳˯ƕ ƓɂïƓ˱ƙ. 
   ð˚ƶɂā Ǒ˷˸˲ǃå ˤƶˠǃå ßå˘ƺǃå ßƓˠƵǗ ƗȻ˘ƹǖǃ úƓ˷Ȼ ˦ǌƼ ˗Ƒå˦Ƽ ç˗Ƶ ˣɂ̇ ˯˴ǃå ˞˸˲ǃ

 ̇ǃå éā̠ơ ƴ˹˸ɂā ƗǌǂƓƽǃå ÿ˦Ǆƙ ƴ˹˸ɂā ç̠˴ǂǕå èåíƓ˷ǆ ƗǃƓƶƼƑåāƠ  ˙˻ƺǃåƼ æ˦ƹ̇ ǆ Ɠǌ˻
 ˥˻ǆƓ˯˻Ƽ ǏǄƵ ɌƼƓ˲Ȼ ˦ǌƼ ˣǃ˘ḪāC. 

  ˗ƞ ç̇ ˻ˮḪ èƓ ˸ɜȺ ˘Ƥá åîã ˙ƛ˓ǒ ˖˻ơ ÿƓ˴ǈǗå ǏǄƵ èå̇ ˻ƛƋƙ ç˗Ƶ ˞ǆƓ˲Ǆǃā Ąå Ɂā çï˦˶
Ǒƶư˦˸ǃå Ɲ ǌ˯ǃå ˔ˮ˴Ȼ ˣǃ˘Ḫā ƓǌǄǂƉƙ ǑƼ ˔ˮ˴˯ǒ ˖˻ơ ÿƓ˹ƪǕå ǏǄƵ ç̊ Ḫ̇ ǆ.  
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) üĀ˕Ɯ1 ˡɀ˗˭˲ǁä ˜˶Ɵ òäʕ Ƣ ˢǉà ƞƮˤǐ ( 

 
2-  ˡɀ˗˭˲ǁää ˜˶Ɵ æîĀì 

          ˃ Ḫ ˦ǋā ˤǌǆ ýå˓ƪ ï˦ǌˡ ǑƵ˗˯˴Ȼ çïā˗ǃå ǉ˘ǋ Ǌɂ˦˲ƙ ɏ˘ǃå ˙˻ˮḧǃå ˗˻ǀƶ˯ǃå ÿã
 Ɇ˻˯ƪǙå ƴ ǆƓ˱ǆ ç˗˴ǂá çïāí Ɇ˰ǆ ç˗ǀƶǆ çïāí Ɠǌǈá ˖˻ơ ˣɂ̇ ˯˴ǃå ˞˸ơ çïāí ç̇ ḧƼ è̇ ǌˡ

) Ǐǃã ÿ˦Ɂ̇ḧǃå Ǒƙïî èåî2CO(  ā̠ˮƙ ̠ƿ ÿ˦Ɂ̇Ḫ èåïî ̞ ǃ˴å ɏî xɂ̇˴˯ ǃå ˞ ǆƓơ ýǚƤ
 ǑƑƓ˸ḧǃå ɖɣ˹˸ǃå ǑƼ ˥ɜ˸ǆ íƓ˶ ƿ˯å Ǐ˶ ƿá á̠ˮǆ ƴǆ Ɨǀƽ˯ǆ ̞ ǃ˴ Ǒǋā ï̇ǆˮ ÿā̠ƕ ç̠ǀƶǆ

Ɨ˲ǃå ƓȻǚ˳Ǆǃ ɏ˦˻˲ǃå. 

ˡɀ˗˭˲ǁä ˜˶Ɵ 

 
ýƑƳ 

ǑǆƓˢ˹ǃå ˤƪǙå 2-hydroxypropane-  1,2,3 
- tricarboxylic acid 

 Ɏ̇Ƥá ßƓ˸ƪá ˥˻ƞāï˗˻ǌǃå èå̇ ˯ƪ 
Ɨƺ ˶ǃå 7O8H6C 
Ɨ ǃ˦˸ǃå ƗǄ˯ḧǃå 192.027 g/mol 
˙ǌˢ˸ǃå crystalline white solid 

òäˤ˱ǁä 
ƗƼƓ˰ḧǃå 1.665 g/cm³ 

ßƓ˸ǃå ǑƼ Ɨ ǈƓɁā˗ǃå 133 g/100 ml (20°C( 
ïƓǌ˶ǈǗå Ɨˠǀǈ 153 ²C )307.4 ²F ,426 K( 
ÿƓ Ǆƺǃå Ɨˠǀǈ decomposes at 175 °C (448 K( 

http://ar.wikipedia.org/wiki/%D8%A5%D9%8A%D9%88%D8%A8%D8%A7%D9%83
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%83%D8%AB%D8%A7%D9%81%D8%A9
http://ar.wikipedia.org/wiki/%D9%86%D9%82%D8%B7%D8%A9_%D8%A7%D9%84%D8%A5%D9%86%D8%B5%D9%87%D8%A7%D8%B1
http://ar.wikipedia.org/w/index.php?title=Celsius&action=edit&redlink=1
http://ar.wikipedia.org/w/index.php?title=Fahrenheit&action=edit&redlink=1
http://ar.wikipedia.org/w/index.php?title=Kelvin&action=edit&redlink=1
http://ar.wikipedia.org/wiki/%D9%86%D9%82%D8%B7%D8%A9_%D8%A7%D9%84%D8%BA%D9%84%D9%8A%D8%A7%D9%86
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    ǑƼ èƓùƼā˙˻ˮǃå ç˗˴ǂǕ ˣǄ˴ǆ Ɠǌǈá ñƓƪá ǏǄƵ ˙ǆǕå ýāá ˛Ɂ̇ Ḫ çïāí ôå̇ ˯Ƽå ˤƙ ˗ǀǃ
) þƓƵ ǑƼ Ɨ ǈå˦˻˲ǃå Ɨ˱˴ǈǕå1937 ǆ (ú ˛Ɂ̇ Ḫ ˚ùùǈƓǋ ˤǃƓùùƶǃå Ɇˮƿ ˥( Hanz Krebs)  

 Ɨɂ˦˷ƶǃå ˞ǆå˦˲Ǆǃ Ɨ ǃƓ˴ǃå èƓǈ˦ǒǙå ˙˻ƛƋƙ Ɨƪåïí ýǚƤ ˛Ɂ̇ Ḫ Ǐǃã çïā˗ǃå ç̇ ḧƼ èßƓƞ ˗ƿā
  ˙˻ˠǃå ï˗Ʈ èǚ˷Ƶ ˥ǆ ƗǀǃƓƵ Ɇ˻ǃƓ˲ǆ Ɇˮƿ ˥ǆ ˥˻˱˴ǂǕå üǚǌ˯ƪå ý˗ƶǆ ǏǄƵ ƗƽǄ˯˳˸ǃå

èƓƼā˙˻ˮǄǃ ç˗˴Ḫ˓˸ǃå Ɨǆā˙˵˸ǃå.  ÿå̇ ˻ˠǃå ǑƼ ï˦˻ˠǃå ƗǄ˷Ƶ þ˗˳˯˴ƙƙ èåî ÿ˦ḧƙā ˛ƽ˹
ƗȻ˗˴ǂƋ˯ǃå Ɨ ǃƓƶƽǃå Ɨƪåï˗ǃ Ɨ ƪƓ˹ǆ Ɠǋ̇ ˻ƹ ˥ǆ ˙˰ǂá ǑǌƼ ˣǃ˘ǃā å˗ƞ ýƓƵ. ƞā ˗ǀǃā ÿ˦ơ˰Ɠǃå ̠

ƗƮƓƤā ɆƑåāǕå(Alben Szent .Gyorgya)   Ɨ ƑƓ˹ƛ Ɨɂ˦˷Ƶ ôƓ˸ơá ÿá Ü ƓɂïƓǀ˹ǋ ǑƼ
 ˞ǆƓơā ˣɂïƓǆ˦˻ƽǃå ˞ǆƓơā ˕˻˹˴ɜ˴ǃå Ɇ˰ǆ Ü Ɨ ǈå˦˻˲ǃå  Ɨ˱˴ǈǕå ǑƼ çí˦ƞ˦ǆ Ɇ˻˴Ḫ˦Ɂ̇ ḧǃå

ˣ ǃƓ˸ǃå  èǚ˷ƶǃå Ɇˮƿ ˥ǆ ˥˻˱˴ǂǕå üǚǌ˯ƪå ˚ƽ˲ƙ Ɠǌǈá Ɠǌ˹Ƶ úā˙ƶǆ ˣ ˯ƪå˦ǃƓ˴ǂǙåā
èƓƼā˙˻ˮǃå ç˗˴ǂá ˚ƽ˲ƙ Ɠǌǈá Ɠ˷Ȼá ˗ƞāā èƓˢơǚ˸ǃå ǉ˘ǋ ˛Ɂ̇ Ḫ ˤǃƓƶǃå ˗ǂá ˗ƿā .ǂ ˗ǂá Ɠ˸

 ÿ˦Ɂ̇Ḫ èåïî Ɨ˯ƪ èåî ôƓ˸ơǕå Ɨɣƪå˦ƕ ̊ƽ˲ƙ ƗǄ˷ƶǃå Ɇˮƿ ˥ǆ èƓƼā̇˻ ǃˮå ç̠˴ǂá ÿá ǏǄƵ
ɂ̇ ˯˴ǃå ˞˸ơ Ǒǋā Ɇ˻˴Ḫ˦Ɂ̇ ḧǃå Ɨ ƛǚƛ xɂ̇˴˯ ǃå ˞ ơ˸ ̇˻sǈā ɏïƓ˱˯ǃå x ǈ˯˦ǂǙåā x

ɂxïƓƙ˦ǄḪ ˦˯ ǂ˻ƓƽǃǙå ˦ǋ ÿ˦Ɂ̇Ḫ èåïî ̨ Ƥ˸ ɏî ̝Ḫ̇ǆā. ]1[ 
 Ǒ˯ǃå Ɇ˻˴Ḫ˦ɁïƓḧǃå Ɨ ƛǚƛā Ɨ ƑƓ˹ƛ (Ɨˠ˵˹ǃå) ƗǃƓƶƽǃå ôƓ˸ơǕå ÿá Ɲ˯˹˯ƪåā ˛Ɂ̇ Ḫ ɌơǙ ˗ǀǃā
 é˗˲Ȼ ç˦ ˠƤ ɆḪ ǑƼ Ǌǈå ˖˻ơ Ǒǀˠ˹ǆ ǑƑƓ ˸ Ḫ Ɇ˴Ǆ˴ƙ ǑƼ ˔ƙ̇ ˯ƙ ÿá ˥ɜ˸Ȼ Ɠǋ̇ Ḫî ˤƙ

ƑƓ ˸ Ḫ Ɇɂ˦˲ƙ ƴǆ ˕˻˯ƪå˦ǃƓ˴ḪāǙåā èƓƼā˙˻ˮǃå ƗǈƓ˷ơ ÿá Ɠ˸Ɂā óƓƤ ˤɂ̊ ǈã ǉ̊ ƽ˲Ȼ Ɋ ˴Ⱥ Ǒ
Ɋƪ˦ǃå ǑƼ èå̇˴˯ǃå ƴ˸˱ ƙ Ǌ˹Ƶ Ɲ˯˹ǒ ÿ˦˲ɣ ǃ˸å ƗǄ˷ƶǃå Ɲ˴ ǈ. ƶǃå Ǐǌ˯ǈå ˗ǀǃā å˘ǋ ˚ǈƓǋ ˤǃƓ

 Ɨǀɂ̇ ˠɁā ˤ ʿ˯˴ǆ ɊƤ Ɨ˭˻ǋ ǏǄƵ ˕˴ ǃā Ɨɂ̇ Ƒåí Ɨǀɂ̇ ˠȺ Ɇ˸ƶȻ Ɇ˴Ǆ˴˯ǃå å˘ǋ ÿá Ǐǃã ˛Ɂ̇ ǂ
ƕ ˥˻˯Ǆ˶ ǆ˯ Ǌ˯ǒƓǌǈā Ǌ˯ǒå̠ƕ Ɠǌ˻Ƽ ÿ˦ɜȻǆ ƗǀǄơ üƓ˹ǋ ÿá ô̇ ˯Ƽå ˗ƿā ˞ƶ ǃå Ɠǌ˷ƶ çí˦ǀƽ

Ɨ ǃƓ˯ǃå ƗǃíƓƶ˸ǃå ˔˴ơ Ɠǌư̇ ˯Ƽå ˗ƿā ç̇ Ƒå˗ǃå ɖǄƺƙ:  
pyruvate + oxaloacetate Ÿ citrate + carbon dioxide 
 ô̇ ˯Ƽå ˗ǀƼ ˛Ɂ̇ Ḫ Ɠǌ˱˯˹˯ƪå Ǒ˯ǃå æƓ ƪǖǃ Ǒǀˠ˹˸ǃå ˙˻˴ƽ˯ǃåā Ɨˠ ˴ ǃå æïƓ˱˯ǃå ǉ˘ǋ ˥ǆ

å ˣǄ˴˸ǃå Ɠǌǈá ǏǄƵ ˣɂ̇ ˯˴ǃå ˞˸ơ çïāí ˛Ɂ̇ ǂ˷ƶǃå ǑƼ èåï˗˻ǋ˦Ɂ̇ ḧǃå ç˗˴ǂǕ Ǒ˴ Ƒ̇ ǃ .èǚ
 èǚ˷ƶǃƓȺ ˛ ǃ Ɇ˸ƶƙ ˣɂ̇ ˯˴ǃå ˞ǆƓơ çïāí ÿá ˗ƞā ˗ǀƼ ǊƼƓ˵˯ǂå ˕Ǆƙ Ǒ˯ǃå èå˦˹˴ǃå ǑƼā



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   сф 

 
 

 Ɨɂ̇ ǌ˱˸ǃå ßƓ ơǕå ˥ǆ ˙˻˰ḧǃå ǑƼā Ɨ ʾå̇ ǃå èƓƙƓ ˹ǃåā èƓǈå˦˻˲ǃå Ɨ˱˴ǈá ƴ ˸ƞ ǑƼ Ɇƕ ˔˴˲Ƽ
Ɨ Ƒå˦ǌǃå.  
 
1.2-  ˡɀ˗˭˲ǁä ˜˶Ɵ æîĀì ƕ ˶ǉà       
    ç̠˴ǂǖǃ ç̠˵Ⱥ þāƓǀǆ ɍ̊ƞ ˦ǋā Ɋ˴ Ɂā ̇ƺ˻Ʈ ɍ̊ƞ ˥Ƶ çïƓy xɂ̇˴˯ ǃå ˞ ǆƓơ ÿã

 ƴǆ ƗǀƼå˦˯ǆ ̇˻ƹā ƗƪƓƿ úā̇l  Ǐǃã êƓ˯˲ǈā Ɠǌɂ˦˯ Ȼ˲ Ǒ˯ǃå ƗǄ˻˸˰ǃå ÿ˦Ɂ̇ḧǃå çï̆ǃ ƗƑƓ˸ḧǃå
˥ǆ ˥˻˭ɂ̊ ƞ Ǐǃã ç̇ ƬƓ ǆ èǚ˳ǃå ç˗˴ǂá ô̇ ƺǃ Ɨ Ǆ˳ǃå Ɨ˭˻ƕ)2CO Ɨ ˲ǃå ƓȻǚ˳ǃå ˕˸Ǆƶƙ ˗ƿā (

å  ˣǄ˴ƙ ÿá ï˦ˠ˯ǃå ýǚƤ èåî û̇ ǃɣå ǉ̆ǋ Ɏ̠ơã x Ǆ˳ǃå ˞ ǆƓơ ç̠˴ǂǕ ɆǌƪǕå û̇ ǃɣ
 ̇Ƥà ɍ̊ƞā  x Ǆ˳ǃå ˞ ǆƓơ ˥ƕ˻ ̠ƞ˦ƙ ÿá ƓȻǚ˳ǃå ̞ Ǆ˸ƶƙ ̠ƿā Ɋ˵ ˹˯Ǆǃ Ɨ˭˟åā ç̇ơ ƗƿƓ˟
 ˥˻ƞāï̠˻ǌǃå ̝ ƪ˲ ˥Ƶ Ɨǃā˓˴ ǆ ̇ǂ˰á ÿ˦ḧƙ Ǒ˯ǃå ̞ ɂ̇˴˯ ǃå Ɲ˯˹ ǃ˯ ̞˻˯ƪå˦ƪƓ˴ḪāǙå ˦ǋ

˻˲ǃå èǚƵƓƽ˯ǃå ˞ƶȺ ÿá ƴǆā Ɠǌ˴ƽǈ èǚ˳ǃå ˥ǆ Ɇ˻˴Ḫ˦ɁïƓḧǃå ˔˲ƪāǂá ā˗ˮƙ Ɨɂ˦ å˗˻ǀƶƙ ˙˰
 èƓ ǃǓ Ɨ ƪƓƪǕå ˤ ˀƓƽ˸ǃå ǉ˘ǋ ß˦ ư ǏǄƵ èǙƓ˲ǃå ǉ˘ǋ Ɇ˰˸ǃ Ɨǀ ʾ˗ǃå Ɨƪåï˗ǃå ÿƓƼ þðǚǃå ˥ǆ
 çï˦Ḫ̆˸ǃå èǙ˦˲ ǃ˯å ƴ˱ ˵˯ǃ ƓƑƓ˸Ḫ û̇ ǃɣå Ɇǌƪá Ɇ˰˸ƙ Ɠǌǈá ̇ǌsƙ ɏ˦˷ƶǃå ɆƵƓƽ˯ǃå.]1[ 

 
2.2- :ïˤḨˤǂ˯ǂǁ æ˕˲ǀǓä çƑ ǂ˶Ƴ     
   Ɨ Ƒå˦ǋ Ǚā Ɨ Ƒå˦ǋ ç˗˴ǂá ˥Ƶ çïƓ ʸ Ǒǋā 
- ïˤḨˤǂ˯ǂǁ ƕ ƏäˤǊǁä æ˕˲ǀǓä Ƽāùùùǂá ˤ˯ǒ Ɨ Ǆ˸ƶǃå ǉ˘ǋ ǑùùùùǏǃã ð˦Ḫ˦Ǆ˱ǃå ç˗˴ 2O C    ā
O2H  ɖɂ̇ ˟ ˥Ƶ ǊǈǕ Ɨ ˲ǃå èƓ˹ƑƓḧǄǃ Ɨ˸ǌǆ Ǒǋā ˛ƽ˹˯ǃƓȺ Ɠ˷Ȼá Ɨ Ǆ˸ƶǃå ǉ˘ǋ Ǐ˸˴ƙā

ƗƿƓˠǃå ǏǄƵ Ɇ˶˲ƙ ÿá Ɠǌǃ ˥ɜ˸Ȼ Ɨ Ƒå˦ǌǃå ç˗˴ǂǕå. 
- Əäʕ ǉǘǁä æ˕˲ǀǓäƕ ïˤḨˤǂ˯ǂǁ ǃå ð˦Ḫ˦Ǆ˱ǃå þ˗ǋ ïƓ˴ǆ ÿáùùù˟ã ǑƼ Ơ˱˹ǒ ǑƑå˦ǋǚùǚ û

ð˦Ḫ˦Ǆ˱Ǆǃ ƗǄǆƓḧǃå ç˗˴ǂǕƓȺ ƗǈïƓǀǆ ƗǄ˻˭ư Ɠǌ˯˻˸Ḫ ÿá Ǚã ƗƿƓˠǃå ˞ƶȺ. ]2[ 
  ǄƵ ƓƑå˦ǋā ƓƑå˦ǋ Ǚ ð˦Ḫ˦Ǆ˱ǃå ç̠˴ǂǕ ç̇˲ǃå ƗƿƓɣǃå ǑƼ ̇ƺ˻˯ǃå Ɨ˸  ʾÿ˦ḧƙāùùùù ˦˲˹ǃå Ǐ

 ǑǃƓ˯ǃå:  
* Ɠ Ƒå˦ǋ ǙAnaerobic  
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1-47.0 Kcal mol-) = 0 Gæ2 Lactate(­   Glucose 
 Ɠ Ƒå˦ǋ* Aerobic  

1-686.0 Kcal mol-) = 0GæO (2+ 6H 26CO Ÿ 2Glucose +6O 
         )) ɆˢȻ ˣǃ˘ǃ2  ïƓ˴˸ǃ ǑƑƓǌ˹ǃå ƝƙƓ˹ǃå) èƓ˯ǂǙ ((ɍ̊ƞglycolysis ɏ˦˯˲Ȼ (  ǏǄƵ
 Ǒǃå˦ơ93 %  ƗƿƓɣǃå Ɏ˦˯˲ǆ ˥ǆð˦Ḫ˦Ǆ˱ǃå ɍ̊ƞ ǑƼ ç̇˲ǃå. 
         Ǒǋā èƓ Ǆ˸Ƶ éǚƛ ƗḪïƓ˵ǆ Ǐǃã ð˦Ḫ˦Ǆ˱Ǆǃ Ɨ Ƒå˦ǌǃå ç˗˴ǂǕå êƓ˯˲ƙā: 

 ˣɂ̇ ˯˴ǃå ˞˸ơ çïāí ))Ĳ   èƓǈā˙˯ḧǃǗå ýƓǀ˯ǈåĲ   (( Ɨɂï˦ƽƪ˦ƽǃå ç˗˴ǂǕå 
 ýá ïƓ˴ǆ é˗˲Ȼ ˥˻ơ ǑƼ Ɠɂï˗˹Ḫ˦˯˻˸ǃå ɆƤåí ƴǀƙ Ɠǌƶ ˸ƞāglycolysis  þðǚɁ˦˯˻˴ǃå ǑƼ. 

3-     ƕ ƏƑ ˶ ḥǁä çǘƳƑƻ˶ǁä 
   Ǌ ʼ é˗˲Ȼ ɏá Ɲƙå˦ǈ Ǐùùǃã ƗǄƵƓƽ˯˸ǃå íå˦˸ǃå Ɇɂ˦ù˲ƙ Ǌ ʼ é˗˲Ȼ ɏ˘ùùùǃå ˚˻˲ǃå āá ßƓǈǗå Ǒǋ

 Ǒǌ˟ Ǌ ʼ ˤ˯ǒ ɏ˘ǃå ï˗ǀǃƓḪ Ɨ ǆ˦˻ǃå Ɠ˹ƙƓ ơ ǑƼ Ɠǋ˗˱ǈ ƓǌƵå˦ǈá Ɋ˴Ⱥá ǑƼ èǚƵƓƽ˸ǃåā ɆƵƓƽ˯ǃå
.ɏƓ˵ǃå ɖɂ̇ ƕã ˣǃ˘Ḫā Ɋ ˴Ⱥ ɆƵƓƽǆ ˥Ƶ çïƓ ʸ ˦ǌƼ þƓƶˠǃå 

        ǈ ˣǃ˘Ḫ Ɨ ˮˠǃå èå̇ ˮùù˯˳˸ǃåā ɆǆƓƶ˸ǃå ǑƼ Ɠ˸Ḫ å˗˻ǀƶƙ ˙˰ùùùùùùùùǂá ï˦Ʈ ǑƼ èǚƵƓƽ˸ǃå ˗˱
 èǚƵƓƽǆ ˥Ƶ çïƓy Ǒǋ ƗƽǄ˯˳ ǃ˸å ƗƑƓ˸ùùùùùùùùùùḧǃå èƓǄ˸ƶǃå Ɠǌ˻Ƽ ʕ˯ƙ Ǒ˯ǃå ûïåā̠ǃåā ̇ƕƓ˳˸ǃƓǂ
 êƓ˯ǈã ˤ˯ǒ Ǒ˯ǃå Ɨ ˮˠǃåā ǚ˰ǆ Ɨɂā˦˹ǃå Ɨ˸˳˷ǃå èǚƵƓƽ˸ǃå Ǐǃã ˙ˢ˹ǃå ˗˹Ƶ ˗˻ǀƶ˯ǃå íåí̊ ɂā

 ƗɂāíǕåƗɂ˦˻˲ǃå èǚùùƵƓƽ˸ǃå ˣǃ˘Ḫā Ɠǌ˻Ƽ. ˹ùùùǀ˯Ǆǃ ˔Ǆùǀǃå Ǒǋ Ɨɂ˦˻˲ǃå èǚùùƵƓƽ˸ǃå ˙ˮ˯ƶƙā Ɨ
Ɨɂ˦˻˲ǃå Ɨ ƑƓ ˸ ùḧǃå.  

3-1  ˁ ˷˴Ɨƕ ƏƑ ˶ ḥǁä çǘƳƑƻ˶ǁä  
   ç˗ǀƶǆ ˙˻ƹ Ɠǌǈáā Ɠǌˮ˻ǂå̇ ƙā ƓǌǄḧùùƬ ˖˻ơ ˥ǆ ˃ ˹˶˯ǃå ƗǄǌƪ Ɨ ƑƓ ˸ ḧǃå èǚƵƓƽ˸ǃå ÿã

 Ǚã êƓ˯˲ǈ ǚƼ Ąǚ˰ǆ ɆƑƓùùùùùù˴ǃå ï˦ùùɣǄǃ ǑùƑƓùù˸ùùùḧǃå ɆƵƓƽ˯ǃå ̠˹ƶƼ ƓǌǄ˻ƺ˵ƙ Ɨǀɂ̇˟ ̟ ơ˻ ˥ǆ
Ɨˠ ˴ ǃå ßƓùù˻ùƬǕå ˥ǆ Ɠǋ̇ ˻ƹā Ɇ˸ƶ˸ǃå ǑƼ ôå˦ơǕåā ˙ɂïå˦ǀǃå ˞ƶ ǃ. ǃå å˘ùùùùùǋ ǑùùƽƼ ˖˲

ƪ) Ǒɜ ǈƓɜ ˸ǃå ɊǄ˳ǃå ɆƵƓƽ˸Ⱥ ˣɂ̇ ˯˴ǃå ˞˸ơ êƓ˯ǈã Ɨ Ǆ˸Ƶ ñï˗ǈ ú˦STR.( 
1.1.3- ) Ǐɚ ǆƑɚ ˶ǁä Ɉǂ˱ǁä ɄƳƑƻǄSTR( 
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  ɏðƓƺǃåā ɆƑƓùùùùùùù˴ǃå ˥ɂï˦ɣ ǃå ˥˻ƕ ÿ˦ɜȻ Ɠǆ ƓǃƓƹ ˦ǋā ɊǄ˳Ǆǃ ðƓǌƞ ǊȺ ÿå̊Ƥ ˥Ƶ çïƓy ˦ǋā
)Liquid- Gas Ǒɜ ǈƓùùùùùùùɜ ˸ǃå ɊǄ˳ǃå èåî èǚƵƓƽ˸ǃå Ɇ˸ƶ˯˴ƙ .(STR  ˞ƶȺ ǑƼ

 Ɨ ǃƓƵ ƗƿƓ˟ üǚǌùùù˯ƪå Ɠǆ ï˗ǀȺ ÷̊ ˯˹ƙ ˔˻ǂå̇ ˯ǃå ǉ˘ǋ Ɇ˰ǆ ˥ḧùùùùǃā Ɨ Ƒå˘ƺǃåā Ɨ ˮˠǃå èƓƵƓ˹˶ǃå
 Ąå̠ƞ.  Ɇɜ˵ǃå) ˤƿï1( ] èǚƵƓƽ˸ǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ Ơư˦ǒ3[.  
 

 
) Ɇɜ˵ǃå1 Ǒɜ ǈƓɜ ˸ǃå ɊǄ˳ǃå ɆƵƓƽǆ (STR ]5[ 

 
.32.1- çǘƳƑƻ˭ǁä èĀ˕Ɵ ƕ ʻ Ḩ ˒˲Ɵ çǘƳƑƻ˶ǁä ˁ ˷˴Ɨ 
1- ) ƗǀǄƺ˸ǃå èǚƵƓƽ˸ǃåBatch Reactors( 
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  å˗ƞ ˥˸˰ǃå Ɨ ǃƓƹ èǚƵƓƽ˸ǃå ˥ǆ ÷˦ ˹ùùǃå å˘ǋ ˙ˮ˯ƶɂā èƓƶƼ˗ǃå èå˘ƕ ƓǈƓ ùơá Ɠǌ˻ǄƵ ɖǄˠɂā
ˤɜ˲˯ǃå ƗǄǌƪ èǚƵƓƽ˸ǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ ˙ˮ˯ƶɂā ƗǄ˻Ǆƿ èƓ ˸Ḫ ǏǄƵ ý˦˶˲ǃå ǑƼ Ɇ˸ƶ˯˴ƙā.  

2- ) ˙˸˯˴˸ǃå ÿƓɂ̇ ˴ǃå èåî èǚƵƓƽ˸ǃåContinues  Reactors  ( 
  ǏǃāǕå ˛ɜƵ èƓƽƮå˦˸Ⱥ ˚˻˸˯ƙ èǚƵƓƽǆ Ǒǋā 

) ǑùùùɁ˦ˮǈǕå ÿƓɂ̇ ùùùùù˴ǃå èåîā ǑùùùùùùƑå˦ǌǃå ɊǄ˳ǃå èåî èǚƵƓƽ˸ǃƓƼPFR,BCR, ALR( 
 ç̊ ǌƞá Ɠǌǈ˦Ḫ Ɠǋ̊ ˻˸Ȼ ÿá ˥ɜ˸Ȼ å˘ǋā ˤ ˸˶˯ǃå ˖˻ơ ˥ǆ ˙Ƥà Ǐǃã ɆḧùùùƬ ˥ǆ ɄǄ˯˳ƙ ǑǌƼ

˻ƞ Ɇǀǈ Ɨ ḧǄǆā Ɨ˷ƽ˳˹ǆ ƗƿƓ˟ üǚǌ˯ƪå ˖˻ơ ˥ǆ Ɠ ˮ˴ǈ Ɋ ˴Ⱥ ˤ ˸˶ƙ èåî] ç˗4,.5[. 
 
4 ı :ƕ ǂ˶ƴǁä åîƑ˯˭ǁä 

        ɆƵƓƽ˸ǃå ˚ǌƞ  Ǒɜ ǈƓɜ ˸ǃå ɊǄ˳ǃåSTR  ǃå˥˻ˮ˸ ȺɆɜ˵ǃƓ ) ˤƿï2( ǑƙǙƓȺ:  
¶ ç˗ơā ˻ƿā (ˤɜ˲˯ǃå) ç̇ ˠ ˴Ǆǃ ˚˻ǌ˱ƙùùùùñƓ å˲ǃƓ˷ǆ ƗpH    āǂǕå Ɨ ˴ǈùù˥˻˱˴  

2O% ā  ) ɊǄ˳ǃå ƗƵ̇ ƪmin/r   çïāí (Ⱥ Ɨǀ ʾ˗ǃƓ  ˣǃ˘Ḫāçïå̇ ơ Ɨƞïí åɆƵƓƽ˸ǃ. 
¶  ˤƙ Ɠùù˸ǂ˸ǃå ç̊ ǌƞǕå ɊɁï ˦ ˤ ʿǃå ƴ ˠǃ ƗƶȺƓùùù˟ā æ˦ƪƓơ ðƓùùǌ˱Ⱥ ɆƵƓƽ˸ǃƓȺ ƗǄƮ

ƗùùƪƓǀ˸ǃå.  
¶  ï āƓƙǆ˻ɆƵƓƽ˸ǃå ǑƼ ý˦Ƥ˗ǃå Ɨ˲˯Ƽ ˗˹Ƶ ßå˦ǌǄǃ ɖƼ˗˯ǃå Ɨ ˴ǈ ñƓ ʿǃ ˙˯. 
¶ ñƓ ʾ ç˗ơā ǃåɊƺ˷  āçïå̇ ơ ǃå ßå˦ǌå̠ǃåɆƤ ɆƵƓƽ˸ǃƓȺ êïƓ˳ǃåā. 
¶  ˔ˠƿpH ˥˻˱˴ǂǕå ˔ˠƿ ,2O  ɉǚ˳ǃå ü̇ ˲ǆ, āèƓ˹˻ƶǃå ˘Ƥá æ˦ˮǈá. 
¶ ǃåˤ˱˲  Ǒǋ ɆƵƓƽ˸ǃå å˘ǋ ǑƼ Ɇ˸ƶ˯˴˸ǃå2L  ,4L. 
¶  Ɇˮƿ ɏá ɆƵƓƽ˸ǃå ßå̊ ƞá ƴ ˸˱ǃ ɆǆƓḧùùùùùǃå ˤ ʿƶ˯ǃå ˤ˯ǒ ÿá ˗ƶȺ ç̊ ǌƞǕå ƴ ˸ƞ ɊùùɁ̇ ƙ

] .æïƓ˱˯ǃå ɆḪ ǑƼ Ɇ˸ƶ˯˴˸ǃå ˤ˱˲ǃå ˤ ʿƶƙ ˤ˯ǒ Ɠ˸Ḫ .ƗɁ̇ ˱˯ǃå ǑùùƼ ß˗ˮǃå7,6[ 
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) Ɇɜ˵ǃå2 ǑɜǈƓɜ˸ǃå ɊǄ˳ǃå ɆƵƓƽǆ Ɠǌ˹ǆ ÿ˦ɜ˸ǃå ßå̊ƞǕå ˥˻ ǒˮ (STR ˗˳˯˴˸ǃå ƗɁ̇ ˱˯ǃƓȺ þ]5[ 

 
 
 



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   тп 

 
 

1.4-  åîƑ˯˭ǁä çäˤ˞Ƣ 
1-  úǚḪ˦ƙāǕå ˤ ʿƶ˯ǃå ðƓùùùǌƞ ɖɂ̇ ˟ ˥Ƶ Ǌ˸ ʿƶƙ ˤ˯ɂā ɆƵƓƽ˸ǃå ßå̊ ƞá ƴ ˸ƞ ˤ ʿƶƙ ˤ˯ǒ
)Outoklav ) çïå̇ ơ Ɨƞïí ǑƼā (0120C ç˗˸ǃā (40  ˤ˱˲ǃåā ý˦Ǆ˲˸ǃå ˤǀƶȻ Ɠ˸Ḫ  Ɨǀ ʾí

 . ƗɁ̇ ˱ƙ ɆḪ ǑƼ Ɇ˸ƶ˯˴˸ǃå 
2-  ɆùḪ ˕ˮ˰ƙā æ˦Ǆˠ˸ǃå ˤ˱˲ǃå Ǌ ǃã úƓ˷ɂā ƗɁ˦Ǆˠ˸ǃå ç̊ ǌƞǕå ƴ ˸˱Ⱥ ɆƵƓƽ˸ǃå Ɇ˻Ʈ˦ƙ ˤ˯ǒ

 ˗˹Ƶ çïå̇ ˲ǃå Ɨƞïí ˥ǆ032 C  āpH ) ˥˻ƕ Ɠǆ2.8-2.6 ( 
3-  Ɨ˸  ʾ˻˥ƕ Ɠùùùǆ ÿ˦ùùùùɜȻ ÿá ̝ Ȼ˱ ɏ̆ùùùǃåā ɆƵƓùùùƽ˸ǃå Ǐùùùùùùùǃã ßå˦ùùùùùùǌǃå ɖƼ̠ƙ þƓ˸Ʈ Ơ˯Ƽ ʕ˯ǒ 

vvm )3-0.55 ˥ǆ Ɇƿá ɆƵƓƽ˸ǃƓȺ ˥˻˱˴ǂǕå Ɨ ˴ǈ Ɇǀƙ Ǚ ÿá ˔˱Ȼ Ɠ˸Ḫ (10%  
4-  ) ˥˻ƕ Ɠǆ Ɏ˗˸ǃå ǑƼ ɆƵƓƽ˸Ǆǃ ɊǄ˳ǃå ý˗ƶǆ450-250 ˙˸˳˯ǃå Ɇơå̇ ǆ ˞ƶȺ ǑƼā (

700rpm  
5- ) ýā˗˱ǃå ˔˴ơ ƗǄƤå˗ǃå íå˦˸ǃå ˥ǆ Ɨ˹˻ƶǆ Ɨ ˴ǈ ƴư˦ƙ2 ,3( 
6- ˠƽǃå ÷å˦ǈá ˥ǆ ÷˦ ǈ Ǒǋā ɆƵƓƽ˸ǃƓȺ Ɨ ˲ǃå èƓ˹ƑƓḧǃå ˥ǆ ˤ˱ơ ƴư˦ǒ˸˴ƙ Ǒ˯ǃåā èƓɂ̇ Ǐ

    ˙˱ ǈ ñ˦Ǆ˻ƞ̇ ˻ˮƪǗå)The Aspergillus niger ( 
7-  Ɠǌ˯˱ǃƓƶ˸Ⱥ þ˦ǀǈ ˤƛ ˥˻ƶǆ ˥ǆð ɆḪ ǑƼ Ɨ˹˻ƶǃå ˘ƤƋǈ 
 

ƕ˷˹ƴǁä ƕ˯ǁƑƴǄ: 
   Ɨ˹˻ƶǃå ˘ƤƋǈ ā) Ɇ˶Ƽ ðƓǌƞ ǑƼ ƴư˦ƙCentrifug ) ƗƵ̇ ˴Ⱥ (18000 r\mç˗˸ǃ ( 
10 ǃã ƗǄƑƓ˴ǃå çíƓ˸ǃå Ɇǀ˹ƙ ˣǃî ˗ƶȺ .ɖƑƓƿíùù.Ɇ˻Ǆ˲˯ǃå ðƓǌƞ Ǐ í ˕˲ƙ Ʉƽ˱Ȼ ǑƿƓ ǃåā Ɨƞï
 çïå̇ ơ090) C-80 ̞ƕƓƛ ÿðā ǏǄƵ ý˦˶ Ǆ˲ǃ xǃîā (Ɨɂ˦˻˲ǃå ƗǄ˯ḧǃå ˥ǆ.  

 ðƓǌƞ ɖɂ̇ ˟ ˥ƵāChromatographic  Ɠ˹˲˹˸ɂā ,Ɨǃ˦˶ƽ˸ǃå ƗǄƑƓ˴ǃå çíƓù˸ǃå Ɇ˻Ǆ˲ƙ ˤ˯ǒ
 ˤ˯ǒ ˣǃ˘Ḫā .ˣɂ̇ ˯˴ǃå ˞˸ơ Ɠǌ˹˻ƕ ˥ǆ Ǒ˯ǃåā ôƓ˸ơǕå ˥ǆ ðƓǌ˱ǃå å˘ǌƕ ƗƪƓǀ˸ǃå ˤ ʿǃå

 ðā˙ɜ˴ǃå) ˙ḧù˴ǃå Ɇ˻Ǆ˲ƙ-   ð˦Ḫ˦Ǆ˱ǃå-   (ð˦˯Ḫ̇ ƽǃå.  
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üĀ˕Ɯ )2 (˒˹Ḩ˗Ɨ üˤǂ˰Ǆ ˗˶˱˭ǁä A 

 

üĀ˕Ɯ )3 (˒˹Ḩ˗Ɨ üˤǂ˰Ǆ ˗˶˱˭ǁäB 
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2.4- :ƕ ǂ˶ƴ˶ǁä åîƑ˯˭ǁä ƛƏƑ˭ǆ 
1.2.4-  ƗɁ̇ ˱ƙ1-  ˤ˱˲ǃå2 ýƓ˸ƶ˯ƪƓɁā ˙˯ǃ  ˸˳˯ǃå ý˦Ǆ˲ǆ ˔˻Ḫ̇ ƙ ˙A  )ýā˗ƞ4( 
 

) üĀ˕Ɯ4ˡɀ˗˭˲ǁä ˜ǄƑƟĀ ˗ɚ˲ǁä ˘˹Ḩ˗Ɨ ( 

ϣжтЛЮϜ 

двϾЮϜ 

)hr ( 
 ϾмϼЪЂ

g/L 
 ϾмЪмЯϮ

g/L g/LϾмϦЪϼТ 
g/L Ќвϲ

ШтϼϦЂ 

1/0 0 122.56 8.1 4.92 0.11 

1/1 18.19 2.18 76.75 77.9 0.03 

1/2 43 0 72.39 60.93 7 

1/3 68 0 62.83 54.84 15.55 

1/4 95.22 0 55.77 51.94 25.22 

1/5 116.04 0 42.03 37.75 28.06 

1/6 139.22 0 30.15 26.96 33.73 

1/7 164.2 0 24.98 23.11 41.89 

1/8 187 0 15 18 50 

 
)Ɇɜ˵ǃå Ơư˦ɂā3Ɨƛǚ˰ǃå ˙ɜ˴ǃå ÷å˦ǈå ˚˻Ḫ̇ ƙ Ɨ ˴ǈ  ˥ǆ̊ ǃå ˥˻ƕ Ɨƿǚƶǃå ( 
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) ˤƿï Ɇɜ˵ǃå Ɠǆå4˥ǆ̊ ǃå ƴǆ ˣɂ̇ ˯˴ǃå ˞˸ơ ˚˻Ḫ̇ ƙ ˥˻ƕ Ɨƿǚƶǃå  Ơư˦ǒ ˦ǌƼ ( 
 

 
) Ɇɜ˵ǃå3ǆ̊ ǃå ƴǆ ˙ɜ˴ǃå ˚˻Ḫ̇ ƙ ( ˥

 

 
) Ɇɜ˵ǃå4 ßƓ˹ƛá ˥ǆ̊ ǃå ƴǆ ˣɂ̇ ˯˴ǃå ˞ǆƓơ ˚˻Ḫ̇ ƙ (ƗɁ̇ ˱˯ǃå 
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2.2.4-  ƗɁ̇ ˱ƙ2-  ˤ˱˲ǃå4 ýƓ˸ƶ˯ƪƓɁā ˙˯ǃ  ˸˳˯ǃå ý˦Ǆ˲ǆ ˔˻Ḫ̇ ƙ˙B )ýā˗ƞ5( 
)Ɇɜ˵ǃå Ơư˦ɂā5 Ɨƛǚ˰ǃå ˙ɜ˴ǃå ÷å˦ǈå ˚˻Ḫ̇ ƙ Ɨ ˴ǈ  ˥ǆ̊ ǃå ˥˻ƕ Ɨƿǚƶǃå ( ̇ ˱˯ǃå ǑƼƗɁ2  
) ˤƿï Ɇɜ˵ǃå Ɠǆå6ƗɁ̇ ˱˯ǃå ǑƼ ˥ǆ̊ ǃå ƴǆ ˣɂ̇ ˯˴ǃå ˞˸ơ ˚˻Ḫ̇ ƙ ˥˻ƕ Ɨƿǚƶǃå  Ơư˦ǒ ˦ǌƼ (2  

 
) üĀ˕Ɯ5 ˗ɚ˲ǁä ˘˹Ḩ˗Ɨ (ˡɀ˗˭˲ǁä ˜ǄƑƟĀ 

ƕ˷˹ƴǁä (hr)ˣǄ˘ǁä g/L ïĀ˗ɚƨ g/LïˤḨˤǂƜ g/L  ïˤ˭Ḩ˗ƺ 

 ˜˶Ɵ
ˡɀ˗˭ƨ 
g/L 

2/0 0 114.51 16.85 16.42 0 
2/1 15.4 0 75.96 74.73 0.36 
2/2 31.15 0 74.44 65.79 2.26 
2/3 47 0 65.9 57.01 7.74 
2/4 71.15 0 51.19 48.33 23.2 
2/5 90.15 0 41.55 43.46 31.34 
2/6 115.3 0 26.58 34.99 44.57 
2/7 138 0 12 33 56.3 
2/8 162.3 0 4.97 31.37 68.07 
2/9 187 0 0 30.28 74.15 
2/10 190.35 0 0 24.65 76.35 
2/11 211.05 0 0 22.3 78.76 
2/12 234 0 0 20.34 82.7 
2/13 257 0 0 15 87 
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) Ɇɜ˵ǃå 5˥ǆ̊ ǃå ƴǆ ˙ɜ˴ǃå ˚˻Ḫ̇ ƙ ( 
 

 
 Ɇɜ˵ǃå)6ßƓ˹ƛá ˥ǆ̊ ǃå ƴǆ ˣɂ̇ ˯˴ǃå ˞ǆƓơ ˚˻Ḫ̇ ƙ (ƗɁ̇ ˱˯ǃå 
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) ýā˗ƞ6Ɠǌ˱ƑƓ˯ǈā æïƓ˱˯ǃå ƴ ˸ƞ èƓǆ˦Ǆƶǆ ˥˻ˮǒ ( 

 
 
   3.4- ƛƏƑ˭˷ǁä ƕ˳ƽƑ˷˶ǁäĀ 
   ˥ǆ ɌơǚǈæïƓ˱˯ǃå  ƗǀȺƓ˴ǃå 
1-  ˥ǆ̊ ǃå ƴǆ ˝ƿƓ˹˯ǒ ˙ɜ˴ǃå ˚˻Ḫ̇ ƙ,ð˦Ḫ˦Ǆ˱ǃå ,ðā˙ɜ˴ǃå)˙ɜ˴ǃå üǚǌ˯ƪǙ ˣǃîā å(ð˦˯Ḫ̇ ƽǃ   
2-  ƴǆ ˗ǒå̊ ˯ǒ ˞˸˲ǃå ˚˻Ḫ̇ ƙ ÿáïā˙ǆ ˥ǆ̊ ǃå  Ɠǌ˻ǄƵ Ɇ˶˲˯ǆ ˞ǆƓ˲Ǆǃ Ɨ˸ ʾ ǑǄƵå ÿåā

   Ǒǋ87  ˥ǆð ǑƼā ˙˯ǃƓȺ þå̇ ƞ257  ƗƵƓƪ 
3-  ÿƓ ɂ̇ ƿ Ɠǈ˦ɜȻ ð˦˯Ḫ̇ ƽǃåā ð˦Ḫ˦Ǆ˱ǃå Ǐ˹˲˹ǆ ˥ǆ˵ǃå ˖˻ơ ˥ǆ ˞ƶ ǃå Ɠ˸ǌ˻˷ƶȺùù Ɇḧ

 ˚˻Ḫ̇ ƙ ÿá Ǐǃã ˣǃî ƴƞ̇ ɂā ðā˙ɜ˴ǃå Ǐ˹ùù˲˹ǆ ǑƼ é˗˲Ȼ Ɠǆ úǚƤð˦˯Ḫ̇ ƽǃåā ð˦Ḫ˦Ǆ˱ǃå 
ðā˙ɜ˴ǃå ƗǃƓơ ǑƼ ˞ɂ˦ƶ˯ǃå å˘ǋ é˗ùù˲Ȼ Ǚā ǊǄùˮƿ ɏ˘ǃå ˙ɜ˴ǃå ˥ǆ ˗ƿƓƽǄǃ ˞ɂ˦ƶƙ Ǌ ʼ é˗˲Ȼ. 

4- ÿá Ɍùùùơǚǈ ïā˙˸Ⱥ  ˙˸˳˯ǃå ˥ǆð üƓ˹ǋ ÿ˦ḧƙíƓɂðǉ  ˞˸ơ Ɨ ˸ḧǃ Ɨ ˴˹ǃƓȺ Ɨ ƕƓ˱Ȼã
ˣɂ̇ ˯˴ǃå. 
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5- ) ƗɁ̇ ˱˯ǃå ǑƼ Ɨ˱ƙƓ˹ǃå ˞˸˲ǃå Ɨ ˸Ḫ2) ƗɁ̇ ˱˯ǃå ǑƼ Ɠǌ˹ǆ ˙ˮǂá (1 )) (2 < 1 ( ( 
4.4- ƕƬǘ˱ǁä 

˷Ȼ ɏ˘ǃåā ñƓ˲˹ǃå ˙˶˹Ƶ ÿå Ɠ˹ǃ ˥˻ˮƙ ƝƑƓ˯˹ǃå ýǚƤ ˥ǆùùùùùùùùùƬ ǏǄƵ úƓùùùù ˔Ḫ̇ ˸ǃå Ɇḧù
o2. 3H2)3Cu(No ˖˻ơ Ɨ˱ƙƓ˹ǃå ˞˸˲ǃå Ɨ ˸Ḫ ǏǄƵ ǑˮǄ˴ǃå ǉ̇ ˻ƛƋƙ Ǌǃ (˕˸ƙ åưƓƼǊ˯  ǑƼ

) ƗɁ̇ ˱˯ǃå1Ơùùư˦ǆ ˦ǋ Ɠ˸Ḫ (. 
Ǐùùǃã Ɠǌˮˮƪ Ɏ̊ƶȻ ̠ùùùùƑå˦Ƽ ǑɜǈƓḧù˻˸ǃå ɊǄ˳ǃå ɆƵƓƽǆ ̠Ƒå˦Ƽ ÿã åā çïå̇ ˲ǃå Ɨƞïí þƓˢ˯ǈå Ɋƺ˷ǃ

 èǚƵƓƽ˸ǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ Ɇ˻ƺ˵ƙ ˥ɜ˸Ȼ ˖˻ơ ˙˸˯˴˸ǃå ê̊ ˸ǃå Ɨ˱ ˯ǈ ɆƵƓùƽ˸ǃå ɆƤåí ˔˻ǂå̇ ˯ǃåā
 ̇ǆá ˦ǌƼ ƗǃƓùùƵ ɆƵƓƽ˯ǃå çïå̇ơ Ɨƞïí ÿ˦ḧƙ Ɠǆ̠˹Ƶ Ǐ˯ơ Ɨ˯ƕƓ˰ǃå çïå̇˲ǃå Ɨƞïí úā̇ùùùl ̠˹Ƶ

.ƗǄɂ˦ˠǃå Ɨ Ɂ˦ˮǈǕå èǚƵƓƽ˸ǃå ǑƼ ˥ɜ˸ǆ ˙˻ƹ 
 ̇ ˢȺ Ɇ˻ƺ˵˯ǃå Ɨ ǈƓɜǆã ÿã ɊǄ˳ǃå ɆƵƓƽ˸ǃ ç˗˻ƽǆ ç̊ ˻˸ǆ ƗƽƮ ˙ˮ˯ƶƙ Ɨ˯ƕƓ˰ǃå çïå̇ ˲ǃå Ɨƞïí úā

 Ɲɂ̊ ˸ǃ ˙Ƽ˦˯ƪ Ǒɜ ǈƓɜ ˸ǃå ɊǄ˳ǃå ɆƵƓƽ˸ǃ ç̇ ˻ˮḧǃå þ˦˱˲ǃå ÿƎƼ ˣǃî Ǐǃã ƗƼƓưã Ǒɜ ǈƓɜ ˸ǃå
 .Ɇɂ˦˟ é˦ɜǆ ˥ǆð ɆƵƓƽ˯ǃå 

 Ɨ ˹ǆð èå̇ ˯ƽǃ ǏùùǄ˰˸ǃå çïå̇ ˲ǃå èƓùùƞï˗ǃ ɆƵƓùùùƽ˸ǃå Ɇ˻ƺ˵ƙ ˥ǆ Ɠ˹˹ɜ˸˯ƪ ˥˻˯˻ƮƓ˳ǃå ˥˻ƙƓǋ ÿã
 ā ƗǄɂ˦˟ƗƽƵƓ˷˸ǃå èǚƵƓƽ˯ǃå ˗˹Ƶ 
 

çäîƑ˴˭ƢǗä 
ALR                                                             ǑƑå˦ǌǃå ɊǄ˳ǃå ɆƵƓƽǆ                    
BCR           ǑƵƓǀƼ ɆƵƓƽǆ    
STR                                                                           Ǒɜ ǈƓɜ ˸ǃå ɊǄ˳ǃå ɆƵƓƽǆ 
PFR                                                                                    ǑɁ˦ˮǈǕå ɖƼ˗˯ǃå ɆƵƓƽǆ 
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˛˱ǂ˶ǁä 

 ï˦ˠ˯ǃå ˙˶Ƶ Ɨ ǂå˦ǆ ƗǃāƓ˲˸ǃ Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃƓȺ èƓ˴ƪ˓˸ǃå ˞ƶȺ ˕ƿƓƽ˯ƪå
 Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃå æǚˠǃ þƓ˯ǃå ˤǌ˵ ˸ǌƙ ƴǆ ɊǀƼ èƓƶǆƓ˱ǃå æǚ˟ èåïƓǌǆ ˥ǆ çíƓƽ˯ƪǙƓȺ
 Ǒ˯ǃåā Ɇǆå˦ƶǃå ˥ǆ í˗Ƶ Ǌ ˮƪ ÿƓḪ ɏ˘ǃåā Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯Ǆǃ Ɨ ˮǄ˴ǃå ç̇ ˢ˹ǃå ˔ˮ˴Ⱥ ˣǃîā Ɠ Ǆƶǃå

 ÜƗ ˰˲ ǃå Ɨƿï˦ǃå ǉ˘ǌƕ Ɠǋ̇ Ḫî ˤ˯˻ƪ˘˹˸Ƽ  Ǒǃå˦ơ22  ƓǄƶǃå ̠ǋƓƶ˸ǃå ïƓ˵˯ǈå ˥ǆ ʕƹ̇ǃƓȺ ĄƓǆƓƵ
 Ɨ˸ȻíƓǂǕå èƓƶǆƓ˱ǃå æǚ˟ û˦ƽƙ Ǐǀǒ ˥ḧǃā Ǒ˹ǀ˯ǃå ʕǄƶ˯Ǆǃ ƗƶȺƓ˯ǃå Ɨ˹ǀ˯ǃå èƓǄḧǃåā
 ˤǌǆ˗ǀƙ ˔ˮƪ ˦ǋ êïƓ˳ǃƓȺ Ɨƪåï˗Ǆǃ ˤǋíƓƽȻɀā ˤǌƕ ƗƮƓ˳ǃå èƓǀȺƓ˴˸ǃå ƗǆƓƿɀā ˤǌƕ þƓ˸˯ǋǙåā

Ɠ ǃāá úā˚Ƶā Ɠ Ǆƶǃå Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃå æǚ˟ ǏǄƵ ƗǆƓƶǃå èƓɂ˦ǈƓ˰ǃå Ǒ˱ɂ̇ Ƥ æǚˠǃå ï˦ǆá ß
 ˛ɜƶǈáā ˗ǋƓƶ˸ǃå ǉ˘ǋ ǏǄƵ Ɠ Ǆƪ ˙ƛá ɏ˘ǃå ˙ǆǕå ˗ǋƓƶ˸ǃå ǉ˘ǌƕ Ɨƪåï˗Ǆǃ ˤǌƑƓ˹ƕá Ɇ˻˱˴˯ǃ
 èíá Ǒ˯ǃå æƓƪǕå Ɨƿï˦ǃå ǉ̆ǌƕ ƠưāƋƪ å̆ǃ ÜǑ˸ȻíƓǂǕå ʕǄƶ˯ǃƓȺ æǚɣǃå þ̠ǀƙ ǏǄƵ ĄƓȺƓ˱Ȼã

ǀ˹˯ǃå ̠ǋƓƶ˸ǃå æǚ˟ ǏǄƵ Ɨ˸ȻíƓǂǕå èƓƶǆƓ˱ǃå æǚ˟ û˦ƽƙ Ǐǃãǃå æƓ ƪǕåā ÜƓ Ǆƶǃå Ɨ Ǒ˯
 ̠ǋƓƶ˸ǃå ǉ̆ǌƕ ƗɂïåíǗå èƓƵ̇˶ ǃå Ɠǌ˸ǋáā ƗˮǄ˻ǃå Ɨǃā̠ǃƓȺ ƓǄƶǃå ̠ǋƓƶ˸ǃå Ɏ˦˯˴ǆ Ǒǈ̠ƙ èíá
 ˥ǆ ˗ǋƓƶ˸ǃå ǉ˘ǋ îƓǀǈå ƗǃāƓ˲˸ǃ èƓ Ʈ˦˯ǃå ǑƼ ƗǄ˰˸˯˸ǃå ƓǋîƓ˳ƙå ˔ƞå˦ǃå èåßå̇ ƞǗå Ǒǋ Ɠǆā

.Ǌ ǄƵ ˦ǋ Ɠǆ ǏǄƵ ˕˻ǀȺ ˦ǃ ïƓ ǌǈǙå 

Abstract 
Some institutions in the Libya government has waken for 

follow  development epoch by benefiting from skills of university 

students only, with marginalization of higher technical institutes  

students  because the negative view for technical education that was 

caused  by numbers of happened which will explain in this paper . 

Since 22 years ago despite spread of higher institutes and 

technical colleges of technical education but superiority still of 

academic students universities and care them establishment their 

mailto:Mahmud261320@Gmail.com
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competitions send them study to other countries was the reason for 

their advancement on students of higher technical institutes. That 

led refusal parents register their sons study at these institutes.  That 

affected negatively on these institutes and reflected positively on 

progress students in academic universities. So I will explain in the 

paper reasons made students in the academic universities better than 

from students in the higher technical institutes. and reasons that led 

institutes impairment  in  Libya government and the most important 

struggle that has been happening in institutes management and what 

procedures should take and represent as recommendations to try 

save these institutes from drop down or collapse ? If still, remain on 

what they are. 

ϣвϹЧгЮϜ 

ƶǃå ýā˗ǃå ˕ǀǀơ ɏíƓ˶ ƿ˯Ǚåā Ǒ˸Ǆƶ˯ǃå Ɏ˦˯˴˸ǃå ǏǄƵ ĈƓǆ̠ǀ˯ǆ ĈåðƓ˱ǈã Ɨɂ˦˻ƪǓåā ƗɁ̇
 Ɨ ʿ ˮˠ˯ǃå ˗ǋƓƶ˸ǃåā èƓƶǆƓ˱ǃå ˥ǆ ˥˻˱ɂ̇ ˳ǃå æǚˠǃå èåïƓǌǆā èåï˗ƿ ˥ǆ çíƓƽ˯ƪǙƓȺ ˣǃîā
 í˦ƶƙ éƓ˲Ⱥáā ƴɂïƓ˵ǆ ǑƼ ˤǌǆƓ˲ƿɀā Ɨ ǃāíā Ɨ Ǆ˲ǆ èå̇ ˸ƙ˓ǆ ǑƼ ˤǌǂå̇ Ƭã ýǚƤ ˥ǆ ˣǃîā

˗ƕ ƓǌǀƼå̇ ǆ ɆḪ Ɨǆ˗˳ǃ ƴƽ˹ǃƓȺ Ɨǃā˗ǃå ǏǄƵ ßƓ˹˯˰ƪå ÿā̠ƕ Ɨǆ˦ɜ˲ǃåā ƗƮƓ˳ǃå èƓƵƓɣǀǃå ˥ǆ ʕƵ
 íƓƪ˦˸ǃå þ˦ǀȻ ˖˻ơ ǑǄ˻Ƒå̇ ƪǗå ā˗ƶǄǃ êƓƵðã ï˗˶ǆ ýā˗ǃå ǉ˘ǋ ˥ǆ Ɇƶƞ ɏ˘ǃå ˙ǆǕå
 ɏ̆ǃå ɏïåā̊ǃå ̠˸ ǆ˲ Ǒ˴ǈ˦˯ǃå ñ̠ ǌ˹˸ǃƓḪ ƓǌǃƓ˯ƹåā ïíå˦ḧǃå ǉ̆ǋ ˥ǆ ̋ Ǆ˳˯ǃƓȺ ǑǄ˻Ƒå̇ƪǗå

 þ˦ǒ Ɇ˻˯ƹå15  Ɨ˹ƪ ˙ˮ˸˴Ȼí2016  ̇ Ƭã ˔ˮ˴Ⱥ Ɨ ˴ǈ˦˯ǃå ˛ƿƓƽƮ Ɨ˹ǒ˗˸Ⱥ ̇ ˵ǆ ǏǄƵ ǊƼå ÷ā
ƪʕå Ɠǌ˻ǄƵ ɖǄ˟á Ǒ˯ǃå ïƓ˟ ÿā̠ƕ èå̇ƑƓ˟ ̇ɂ˦ɣƙ ЬтϠϝϠϒ1  ˥Ƶ ç̇˻Ċ˴˸ǃå ƗƮå˦ƺǃå ÷ā̇˵ ǆā

ǑƼ Ǌ ǄƵ Ɇ˸ƶȻ ɏ˘ǃå ˗ƶȺ   ýƓ ˯ƹå ˣǃ˘Ḫā ǉåï˦˯Ḫ˗ǃå ƗǃƓƪ̇ ǃ Ɨ˰˲Ⱥ ÷ā˙˵ǆǄƽǃå Ǒ˸ȻíƓǂǕå Ǒ˹˻ˠ˴
 þ˦ǒ ˜ˠ ǃå ɏíƓƼ21  Ɨ˹ƪ Ɇɂ̇ ƕá2018 ûǚ˟ƎȺ Ü14  Ǐǃã Ǌǌƞ˦ƙ ßƓ˹ƛá Ǌ ǄƵ ƗƮƓƮï

˙˱ƽǃå çǚƮ ßåíǕ ï˦ˮ˸ǃǙå˦Ḫ Ɨɂ̊ ˻ǃƓ˸ǃå Ɨ˸ƮƓƶǃƓȺ Ǌǃ̊ ˹ǆ ˥ǆ Ɨ ɂ̇ ǀǃå ˗ƞƓ˴˸ǃå Ɏ˗ơã  ˖˻ơ
ï˦ˮ˸ǃǙ˦ ɜȺ ƗȻǚ˸ǃå ƗƶǆƓƞ ˥ǆ ǉåï˦˯Ḫ˗ǃå Ɨƞïí ǏǄƵ ˜ˠ ǃå ɏíƓƼ Ǒ˸ȻíƓǂǕå Ɇ˶˲ƙ , ǊȻ˗ǃā

ßå̇ ƕ ƗƿƓˠǃå Ɇǀǈ ˥˻˴˲ƙ ðƓǌƞ ÷̇ ˯Ƥå Ɠ˸Ḫ ÜƗ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǃå èƓɜ Ƭ çßƓƽḪ çíƓɂð ǑƼ ÷å̇ ˯Ƥå ç
Ɨ ƑƓɁ̇ ǌḧǃå. 

https://ar.wikipedia.org/wiki/%D8%A3%D8%A8%D8%A7%D8%A8%D9%8A%D9%841
https://ar.wikipedia.org/wiki/%D8%A3%D8%A8%D8%A7%D8%A8%D9%8A%D9%841
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 Ǒǃå˦ơ ą̆˹ǆā ƗˮǄ˻ǃå Ɨǃā̠ǃå ǑƼ ˥ḧǃā22  ̝ǄƹƋȺ ï˦ɣ ƙ ɏá é̠ Ȼ˲ ʕǃ ĄƓǆƓƵ
 Ɨǃā˗ǃå ɖƼå̇ ǆ Ɨǆ˗˳ǃ Ɨ ƞïƓƤ èƓḪ̇ Ƭ ƴǆ Ɨǃā˗ǃå ˗ƿƓƶƙ ˔ˮ˴Ⱥ ƗǆƓƶǃå Ɨ ǆ˦ɜ˲ǃå èƓƵƓˠǀǃå

˸ǃ Ɨǃā˗ǃå ˕ƽ˯Ǆƙ ˤǃā ˤ Ǆƶ˯ǃå ˝ƤǕƓɁā þƓƵ Ɇɜ˵Ⱥ þƓ˸˯ǋǙåā ˤ Ǆƶ˯ǃå ÷Ɠˠƿ üå̇ Ƭã ƗǃāƓ˲
 ˗ǆǕå Ɨˠƪ˦˯ǆ ƗˠƤ ˤƪ̇ ˯ǃ Ɨ ǆ˗˳ǃå Ɨ ʿ ˮˠ˯ǃå èƓ˶˶˳˯ǃå ˤˢƶǆ ˤ˷Ȼ ɏ˘ǃå Ǒ˹ǀ˯ǃå ǑǃƓƶǃå
 æïƓǀȻ Ɠǆ ç̇ ˯ƽǃ å˦ǆ̇ ơ ˥ǒ˘ǃåā Ɠ Ǆƶǃå Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃå ˥ǆ ˥˻˱ɂ̇ ˳ǃå æǚˠǃå ˥ǆ çíƓƽ˯ƪǚǃ

 Ɨ˹ƪ ˥ǆ ɏá ˥ǒ˗ǀƶǃå1990  Ɨ˹ƪ Ǐ˯ơā2008  ɏ˘ǃå ˙ǆǕå êïƓ˳ǃƓȺ Ɨƪåï˗Ǆǃ ˤǋíƓƽȻã ˥ǆ
 ̞ƿ˦ǃƓȺ ƗˮǄ˻ǃå Ɨǃā̠ǃå Ɏ˦˯˴ǆ ǏǄƵ Ǒ˹ǀ˯ǃå ʕǄƶ˯ǃå èƓƞ̇˳ ǆ Ǒǈ̠˯ƕ ̞ ˮˮ˴ƙā ç˦˱Ƽ é̠ơá

.ǑǃƓ˲ǃå 

˔˰ ǁä ƕǂɚ˳Ǆ 
 ɆǂƓ˵˸ǃå Ǒǋ Ɠǆā Ɠ Ǆƶǃå ˗ǋƓƶ˸Ǆǃ Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯ǃå ƴƿåā Ɨ ˰˲ ǃå Ɨƿï˦ǃå ǉ˘ǋ ˜ƿƓ˹ƙ

Ǆƶǃå ̠ǋƓƶ˸ǃƓȺ æǚɣǃå Ɏ˦˯˴ǆ Ǒǈ̠ƙ Ǐǃã èíá Ǒ˯ǃåçïåðā ˕ǆƓƿ åîƓ˸ǃā Ɨ ˹ǀ˯ǃå èƓ Ǆḧǃåā Ɠ 
 ˤ Ǆƶ˯ǃå æǚ˟ ð˙ƕ Ǐ˯ơ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå ˜ ˸ǌ˯ƕ Ɠǌ˹Ƶ ˗ǋƓƶ˸ǃå çïåíã Ɇ˶Ƽ Ɇˮƿ ǑǃƓƶǃå ˤ Ǆƶ˯ǃå
 ôƓƽ˳ǈå çíƓɂ̊ ǃ èíá Ǒ˯ǃå æƓ ƪǕå Ǒǋ Ɠǆā ˗ǋƓƶ˸ǃå æǚ˟ ǏǄƵ èƓƶǆƓ˱Ǆǃ Ǒ˸ȻíƓǂǕå

 Ǒ˯ǃå Ǒ˹ǀ˯ǃå ʕǄƶ˯ǃå çïåíã Ɨɂ̊Ḫ̇ǆ ̝ˮ˴Ⱥ Ǒ˹ǀ˯ǃå ʕǄƶ˯ǃå Ɏ˦˯˴ǆç̊ ƞƓƵ Ʉǀƙ  ƗǄ˲Ǆơ ˥Ƶ
 ˗ƵƓ ˯ǆ ǑƼå̇ ƺƞ ûƓˠǈ ǏǄƵ ç̇ ˵˯˹˸ǃå Ɠǌǃ ƗƶȺƓ˯ǃå Ɨ ˹ǀ˯ǃåā Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ é˗˲ƙ Ǒ˯ǃå ɆǂƓ˵˸ǃå
 Ɠǌƕ Ɨƶƿå˦ǃå ɖ˟Ɠ˹˸ǃåā ÿ˗˸ǃƓȺ Ɨ Ǆˮǀǃå èƓƵå̇ ˶ǃåā ɆǂƓ˵˸ǃå ˕˸ǋƓƪ ˃ Ḫā Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃå ǑƼ

.Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯ǃå Ǒǈ˗ƙ ǑƼ ˗ǋƓƶ˸ǃå ˞ƶȺ 

˔˰ ǁä ùä˕ǉà 
1.  ǑǃƓƶǃå ˤ Ǆƶ˯Ǆǃ ƗƶȺƓ˯ǃå ˗ǋƓƶ˸ǃå ˃ɂ̇ ƶƙā Ǌƽɂ̇ ƶƙā Ǒ˹ǀ˯ǃå þ˦ǌƽǆ ǏǄƵ ß˦ ˷ǃå Ɋ Ǆ˴ƙ

 .˗ǋƓƶ˸ǃå ǉ˘ǋ Ǒ˱ɂ̇ ˳ǃ Ɨ ˴˯ɜ˸ǃå èåïƓǌ˸ǃåā Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃƓȺ Ǒ˹ǀ˯ǃå 
2. .Ɠǌƕ ˙˸Ȼ Ǒ˯ǃå èƓƿ˦ƶ˸ǃåā ɆǂƓ˵˸ǃåā Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃƓȺ Ɠ Ǆƶǃå ˗ǋƓƶ˸Ǆǃ Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯ǃå ƴƿåā 
3.  ˗ǋƓƶ˸ǃå çïåíǗ ƗɂïåíǗå Ɨɂ̊ Ḫ̇ ˸ǃå Ɠǌ˯Ǆ˲Ǆơ ˥Ƶ ˚˱ƶƙ Ǒ˯ǃå ɆǂƓ˵˸ǃåā Ɠ Ǆƶǃå Ɨ ˹ǀ˯ǃå

.Ɨɂ̊ Ḫ̇ ˸ǃå ǉ˘ǋ ǏǄƵ Ɨ ƙ̇ ˯˸ǃå ïå̇ ưǕåā 
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4.  Ɨƽ ʹư èƓƞ̇ ˳ǆ Ǐǃã èíá Ǒ˯ǃåā Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯ǃå ˗ǋƓƶ˸Ⱥ ƓǋðāƓ˱ƙ ˤƙ Ǒ˯ǃå íå˦˸ǃåā ƠƑå˦Ǆǃå
.ƓǄƶǃå Ɨ˹ǀ˯ǃå ̠ǋƓƶ˸ǃå ˥ǆ ˥˻ ɂ˱˳̇ǃå æǚɣǃå ǏǄƵ ĈƓǄƪ è̇ƛá 

5. ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷ƵǕ Ɨ ˸ Ǆƶ˯ǃå ç˦ ˱ƽǃå .Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ 
6.  æǚ˟ ǏǄƵ èƓƶǆƓ˱ǃå æǚ˟ û˦ƽƙ Ǒ˸ȻíƓǂǕå ʕǄƶ˯ǃå ïå̇ǀ˯ƪå Ǐǃã èíá Ǒ˯ǃå æƓƪǕå

.Ɠ Ǆƶǃå Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃå 
7. ƓǄƶǃå ̠ǋƓƶ˸ǃƓȺ ʕǄƶ˯ǃå Ɏ˦˯˴ǆ Ǒǈ̠ƙ Ǐǃã èíá Ǒ˯ǃå æƓƪǕå 
1. Ǐ˷ƾ˭ǁä ˢ ǂƴ˭ǁä ýˤǊƻǄ 
  1.1 Ǐ˷ƾ˭ǁä ˢ ǂƴ˭ǁä ˁɀ˗ƴƗ 

 ˯ƶȻ ɏ˘ǃå ˤ Ǆƶ˯ǃå ˦ǋ Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯ǃåå āá ǑƼ̇ ˲ǃå Ǒǀ ˮˠ˯ǃå ˔ɂï˗˯ǃå ǏǄƵ ˗˸ Ǒ˹ǌ˸ǃ
 èåï˙ǀ˸ǃå èƓƵƓƪ ˤƵ˗˯ǃ ˔ǃƓˠǃå Ɠǌƪï˗ǒ Ǒ˯ǃå Ɨɂ̇ ˢ˹ǃå íå˦˸Ǆǃ ƗƼƓưǗƓȺ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ
 ɏá ÜǑƪåï˗ǃå ˝˶˳˯ǃƓȺ çï˙ǀ˸ǃå Ɨ ƪåï˗ǃå èƓƵƓ˴ǃå ɆǆƓḪ ˔ǃƓˠǃå ǑƼ˦˯˴Ȼ Ǐ˯ơ Ɨ ƪåï˗ǃå

 èƓ˶˶˳˯ǃå ýƓ˱˸Ⱥ ǑǄ˸ƶǃå ˔ɂï˗˯ǃå ǏǄƵ ˗˸˯ƶȻ Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯ǃå ÿá˸Ⱥ Ɨ ˹ǀ˯ǃå ðāƓ˱˯ƙ Ǚ ç˗
 ˗ǋƓƶ˸ǃå ǉ˘ǌƕ Ɨƪåï˗ǃå ÿǕ Ɨˠƪ˦˯˸ǃå ˗ǋƓƶ˸ǃå ˦˱ɂ̇ Ƥ æǚˠǃå Ǌ ǃã Ǌ˱˯ǒ Ɏ˗ǃ èå˦˹ƪ Ɨƛǚ˰ǃå

.Ɠ Ǆƶǃå Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃå ǉ˘ǌƕ ç̇ Ƽ˦˯˸ǃå òï˦ǃå āá ɆǆƓƶ˸ǃƓȺ Ǒǀ ˮˠ˯ǃå Ɇ˸ƶǃå ǏǄƵ ˗˸˯ƶƙ 
2.1 ƕ ˬ˹ǂǁä ƕǁĀ˕ǁƑȸ ƕ ˷ƻǁäĀ ƕ ˷ƾ˭ǁä ˕ǉƑƴ˶ǁä 

  þƓƵ Ǐ˯ơ2015 ˸ǃå í˗Ƶ ɆƮā Ǐǃã Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃƓȺ ˗ǋƓƶ100  Ɨ˹ƪ ą̆˹ǆ ̠ǌƶǆ
1976  ǑǃƓ˯ǃƓḪ Ɨ˸˴ǀǆ Ɠ ˮ˻ǃ ɖ˟Ɠ˹ǆā ÿ˗ǆ ǏǄƵ ƗƵð˦ǆ27.5 % ÜƗ ʸƓ˹Ʈ ˗ǋƓƶǆ 16.7 

%  ÜƗ ˹Ƽ ˗ǋƓƶǆ10.8 %  ǑƼ xǃîā Ɨ˹ǌ˸ǃå èƓ˶˶˳˯ǃå Ɠǌ˻Ƽ ̨ɂï̠ƙ ʕ˯ǒ ÜɏïƓ˱ƙ ̠ǋƓƶǆ
˻ḧ˯ǃåā ˗ɂ̇ ˮ˯ǃåā þƓ˲Ǆǃåā Ɨ ǈā˙˯ḧǃǗåā ƗɂïåíǗåā Ɨ ǃƓ˸ǃå ýƓ˸ƵǕå ýƓ˱ǆƗƿ˗˹ƽǃåā ˃  ÜƗơƓ ˴ǃåā

 Ɨƙå̇ ˶ǆ ) ÿ˗˸ǃƓȺ ƗƵð˦ǆ ƗǄǆƓ˵ǃå ˥ǌ˸Ǆǃ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå ˥˸ư Ɠ ˮ˻ǃ ǑƼ Ɨƽ˹˶˸ǃå ˗ǋƓƶ˸ǃƓƼ
 è̇ƪā ɏðƓƺ˹Ɂā Ɨɂ̊ɂ̊ƶǃåā ̨˸˳ǃåā Ɨƙǚ˴ǆā Ɠǌˮƪā Ü̇˻ ƹ˵ ˥ƕ ̇˶ ƿā ̠˻ǃā Ǒ˹Ɂā Ɨɂāå̊ǃåā

.Ɨ˹Ḫ˦ƪā Ɨƙå̇ ˮƮā è˦ǃƓǈā ßå̇ ǋ̊ ǃåā èƓơå˦ǃåā 
 ǚˠǃå ˥ǆ ˗ǒ˗ƶǃå ˗ǋƓƶ˸ǃå ǉ˘ǋ ˥ǆ ê̇ ˳ƙ èƓƵƓˠǀǃå ƗƼƓɜȺ å˦˟̇ ˳ǈå ˥ǒ˘ǃå æ

 ɏ̆ǃå ̠˻ ǃ˱å ʕǄƶ˯Ǆǃ Ąå̇sǈ ƗǃƓƶǃå èåïƓǌ˸ǃƓȺ ÿ˦ ɂ˱˳̇ǃå ßǙ˓ǋ ̊˻˸ƙ Ɠ˸Ḫ Ɨǃā̠ǃƓȺ èƓ˴ƪ˓ ǃ˸å
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 Ɨ˹ƪ Ɇˮƿ ĄƓǀȺƓƪ ƓǄƶǃå ̠ǋƓƶ˸ǃƓȺ ʕǌ˯ƪåïí ç̇˯Ƽ ßƓ˹ƛá ǉ˦ǀǄƙ2011  ˚˻˸˯ǒ Ǒ˯ǃå èåïƓǌ˸ǃå Ɠǆá Üþ
í ç̇ ˯Ƽ ßƓ˹ƛá Ɠǋ˦ˮ˴˯ǂå Ǒ˯ǃåā Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå Ǒ˱ɂ̇ Ƥ ƓǌƕƵ Ɇɜ˵Ⱥ û˦ƽ˯ƙ ʕǌ˯ƪåï èåïƓǌǆ ˥Ƶ þƓ

 ƗǄḪ Ǒ˱ɂ̇Ƥ ˥˻ƕ ƗǄưƓƽ˸ǃå ÷˦ư˦ǆ ćëĉ̇Ĉ˟ ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ Ɨ˸ȻíƓǂǕå èƓƶǆƓ˱ǃå Ǒ˱ɂ̇Ƥ
 çƓ˹ƿ ǏǄƵ ˞ɂ̇ ˸˯ǃå ˗ǌƶǆ Ǒ˱ɂ̇ Ƥā ˔ˠǃåMBC  çƓ˹ǀǃå ˕ƿ̇ ˠƙ ˖˻ơ ƗȻí˦ƶ˴ǃå ƗḧǄ˸˸ǃƓȺ

 ƴǆ ɆǆƓƶ˯ǃƓȺ ç̇ ˻ˮḪ ç̇ ˮƤā ƗǀƑƓƼ èåïƓǌǆ ˥ǌǃ èƓư̇ ˸˸ǃå ÿƋȺ Ɲǆå̇ ˮǃå Ɏ˗ơƎȺ ̇ ˸ǃå ˥ǀ˲Ḫ Ǐư
 ñāï˗ǃå ˔ˮ˴Ⱥ ˣǃîā ôå̇ ǆǕå ˝ ˳˵ƙā ˤ˴˱ǃå çïå̇ ơ Ɨƞïíā þ˗ǃå Ɋƺư ñƓ ʾā ˙ƕǗå
 ˕˴ ǃ ê̇ ˳˯ǃå Ǒ˰ǒ˗ơ ˔ˠǃå èƓ ǄḪ Ǒ˱ɂ̇ Ƥ Ɠ˸˹˻ƕ Ɨƪåï˗ǃå ç̇ ˯Ƽ ßƓ˹ƛá Ɠǌ˹˻ǀǄƙ Ǒ˯ǃå Ɨ ʿ ˮˠ˯ǃå
 ˥ǆ èƓƞ̇ ˳˯˸ǃå èƓ ˻ˮˠǃå Ɏ˗ơǗ ˙ǆǕå Ɏíá Ɇƕ Ǐư̇ ˸ǃå ƴǆ ɆǆƓƶ˯Ǆǃ ç̇ ḧƼ Ɠǈíá ɏá ˤǌǃ

 Ǐǃã ˔ˠǃå Ɨ Ǆǂ ˥ǀơ3  ˙ǆǕå ˤǌƙƓƼā Ǐǃã Ɏíá Ɠ˸ǆ ˤǌǆí ƗǄ˻˶Ƽ ÷˦ ǈ ˥ǆ ˛ ǃ þ˗ƕ ýƓƽ˟á
 Ɨˮɂï̠ƙ íå˦ǆ ë̇ɣ Ⱥ xǃ̆Ḫā ˞ ɂ̇˸ ǃ˯å ̠ǋƓƶǆ ʕƵ̠ƕ ̇s ǃ˹å ̠˻ƶĈƙ ƗȻí˦ƶ˴ǃå ƗḧǄ˸˸ǃå Ɇƶƞ ɏ̆ǃå
 Ɨ ˴ǈ Ɇ˻Ǆǀ˯ǃ ˣǃîā ˤǌƞ̇ ˳ƙ Ɇˮƿ Ɠǌ˻Ƽ ˥˻ƪïå˗ǃå æǚˠǃå Ɇ˻ǋƋ˯ǃ Ɨ ˮˠǃå èƓƶǆƓ˱ǃå Ɇḧǃ

 ̊ǒ ˥˸ǆ ÿ˦ ɂ˱˳̇ǃå Ɠǌˮḧƙ̇ǒ Ǒ˯ǃå ßƓɣƤǕå èåíƓ́ǃåā ƗǆƓƶǃå èƓ̔˵ ˯˴˸ǃƓȺ ̝ ǃɣå Ɨ˹ǌǆ ÿ˦ǃāå
.ƗȻí˦ƶ˴ǃå ƗḧǄ˸˸ǃƓȺ ƗƮƓ˳ǃå 

2. ƕ ˬ˹ǂǁä ƕǁĀ˕ǁƑȸ Ǐ˷ƾ˭ǁä ˢ ǂƴ˭ǁä ƲƽäĀ 
  ʕǋï˦ǆá ßƓǃāáā ɏ˦ǈƓ˰ǃå ʕǄƶ˯ǃå çíƓǌƬ ǏǄƵ ˥ Ǆ˻ƮƓ˲ǃå æǚɣǃå ̝Ǆƹá ̆ˮ Ȼ˲ Ǚ

 ˤ Ǆƶ˯ǃå å˘ǌǃ Ǌ˱˯ǒ Ǚ Ɠ˸Ḫ Ɠ Ǆƶǃå Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯ǃå ˗ǋƓƶ˸Ⱥ Ɨƪåï˗Ǆǃ ˤǌƑƓ˹ƕá Ɇ˻˱˴˯ƕã ɏāî Ǚ
 ̟ ơ˻ Ɨɣƪ˦˯˸ǃå ̠ǋƓƶ˸ǃå æǚ˟ ßƓ˹˯˰ƪƓȺ ɏ˦ǈƓ˰ǃå ʕǄƶ˯ǃå ƗǄ˶ ǆ˲ ˥ǆ Ɨɣƪ˦˯˸ǃå èƓɂ˦˴˯ ǃ˸å
 ̝ ǃɣå èƓǄɜḪ Ɨ˸ȻíƓǂǕå èƓƶǆƓ˱ǃå ǑƼ Ɇ˻˱ ˴˯ǃå ǏǄƵ ÿ˦ǆ̠ǀȻ æǚɣǃå ˥ǆ ̇˻˰ḧǃå ÿá
 ˗˹ƶƼ ɊǀƼ ˗˲ǃå å˘ǋ ˗˹Ƶ ˙ǆǕå ɄǀȻ ˤǃā Ɨ ˸ȻíƓǂǕå èƓ Ǆḧǃå ˥ǆ Ɠǋ̇ ˻ƹā Ɨƪ˗˹ǌǃåā þ˦Ǆƶǃåā

ǆ æǚˠǃå ê̇ ˳ƙ Ǌƞå˦ǒ Ǒ˹ǀ˯ǃå ǑǃƓƶǃå ˤ Ǆƶ˯ǃå ǏǄƵ ƗɁ˦˴˲˸ǃå Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå ˙ƕƓ˹ǆ ˥
 ǏǄƵ ý˦˶˲ Ǆǃ Ǒ˸ȻíƓǂǕå ʕǄƶ˯ǃå ƗǄƮå˦ǆ ƗɁ˦ƶƮ Ɠ˸ǌǃāá ˥˻˯˻ƪƓƪá ˥˻˯Ǆɜ˵ǆ ÿ˦ ɂ˱˳̇ǃå
 ǑƼ Ɇ˻˱ ˴˯ǃå ˥ǆ ƓǄƶǃå Ɨ˹ǀ˯ǃå ̠ǋƓƶ˸ǃå Ǒ˱ɂ̇Ƥ ̝Ǆƹá ˞ Ƽ̇Ĉǒ ̟ ơ˻ ̇˻˯˴ƞƓ˸ǃå çíƓǌƬ

å ˤǌƙƓɂ˦˯˴ǆ Ǒǈ˗ƙ Ɨ˱˲Ⱥ ˣǃîā Ɨ ˮ˻Ǆǃå èƓƶǆƓ˱ǃå˸ȻíƓǂá ˥˻Ǆǋ˓ǆ ˙˻ƹ ˤǌǈƋɁā Ɨ ˸ Ǆƶ˯ǃ Ɨƪåï˗ǃ Ɠ
 ǑƼ˦˯˴ƙ Ǚ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ Ɠǋ˦ƪïí Ǒ˯ǃå Ɨ ƪåï˗ǃå èåï˙ǀ˸ǃå èƓƵƓƪ í˗Ƶ ÿã Ɠ˸Ḫ ˙˻˯˴ƞƓ˸ǃå
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 ǏǄƵ Ɨƪåï˗Ǆǃ ˔ǃƓˠǃå Ɠǋ˗˹Ƶ Ǌ˱˯˻Ƽ ƗƶǆƓ˱ǃƓȺ Ǒ˸ȻíƓǂǕå ˔ǃƓˠǃå Ɠǌƪïí Ǒ˯ǃå èƓƵƓ˴ǃå
Ǖå ýā̠ǃƓȺ èƓƶǆƓ˱ǃå ˞ ƶȺ ÿá ÿ˦ɜȺ Ɠˮ˻ǃ êïƓƤ óƓ˳ǃå ǊȺƓ˴ơǆ Ɠǌǒ˗ǃ ˕˴ ǃ Ɨɂ˦˻ƪ ƗǄɜ˵

 ˔ǃƓˠǃå ðāƓ˱ƙ ƗǃƓơ ǑƼā ÜƓ Ǆƶǃå Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃå ˥ǆ èǚǋ˓ ǆ ǏǄƵ ˥˻ǄƮƓ˲ǃå æǚˠǃå ý˦ˮǀȺ
 Ǐǌǈáā ̇˻˯˴ƞƓ˸ǃå Ɨƪåï̠ǃ ƗˮǄ˻ǃå Ɨǆ˦ɜ˲ǃå èƓƶǆƓ˱ǃå Ɏ̠ơƎȺ ɆˮĈƿā Ɇ˻˱ ˴˯ǃå èƓɁ˦ƶƮ
ǆ Ǌƞå˦˻ƪ Ɠ˸ǋǚḪ Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃå êïƓƤ ǊǄǋ˓ǆ ǏǄƵ Ɇ˶˲ƙ āá ˙˻˯˴ƞƓ˸ǃ Ɨƪåïí ˔ǃƓˠǃå˵ ƗǄɜ

 ˃ ˡ˦˯Ǆǃ ƗɂïåíǗå ƠƑå˦Ǆǃå ˔ˮ˴Ⱥ ˣǃîā Ɨ ˸ȻíƓǂǕå èƓƶǆƓ˱ǃƓȺ ˛ɂï˗ƙ Ɨ˭˻ǋ ˦˷ƶḪ ˃ ˡ˦˯ǃå
 ˥˻ǄƮƓ˲ǃå ˥ǆ Ɨ ˸ȻíƓǂǕå èƓƶǆƓ˱ǃƓȺ Ʉˡ˦˯ǒ ÿá ˗ɂ̇ ǒ ˥ǆ ɆḪ ÿá ˖˻ơ èƓƶǆƓ˱ǃå ǉ˘ǌƕ
 ̇ˮ ƶ˯Ȼ å̆ǋā Ɠ˹ǀƙ Ĉå̠ǌƶǆ ̨ ǃā Ɨ˸ȻíƓǂá ƗƶǆƓƞ Ɲɂ̇Ƥ ÿ˦ɜȻ ÿá ̝ Ȼ˱ ̇˻˯˴ƞƓ˸ǃå çíƓǌƬ ǏǄƵ

Ƒå˦Ǆǃ ˕ƕå˦˰ǃå ˥ǆ ɏá Ɏ˦ ǀ˶ǃå èƓɂïā̇˷ ǃå ǑƼ Ǚã ƓǋðāƓ˱ƙ ʕ˯ǒ Ǚ Ǒ˯ǃå èƓƶǆƓ˱ǃå ˥˻ǈå˦ƿā Ơ
 ƓǌƙƓƞ̇ ˳ǆ çí˦ƞ ǏǄƵ ɌƼƓơ ˕ƕƓƛ ïƓ ʹǆ èƓƶǆƓ˱Ǆǃ ƠƑå˦Ǆǃå íå˦˸Ⱥ ɉƓ ˷ǈǙåā ˣ˴˸˯ǃå ˙ˮ˯ƶȻ

. Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃƓȺ èƓƶǆƓ˱ǃå ˔Ǆƹá ǑƼ 
  éå˗˲˯ƪå ɆˮǀƼ ˔˴ơā å˘ǋ ˛ ǃ Ü˗ǋƓƶ˸ǃƓȺ Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯Ǆǃ Ɨ ˮǄ˴ǃå ç̇ ˢ˹ǃå Ǒǋ ǉ˘ǋ

å ǑǃƓƶǃå ˤ Ǆƶ˯ǃå çïåðā ƴ ˯ƙ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå ˕ǈƓḪ Ɠǆ˗˹Ƶā Ǒ˹ƽǃåā Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯Ǆǃ Ɨ ˹˟˦ǃå Ɨ˭˻ǌǃ
 èƓƶǆƓ˱ǃƓȺ ÿā̠˻ƶ˸ǃå æǚɣǃå ǏǄƵ êïƓ˳ǃƓȺ Ɨƪåï̠ǃå Ơ˹˸ǃå ̇˶ ǀ˯ƙ ̞ǈƓḪ Ǒ˸Ǆƶǃå ̟ ǃ˲åā
 òï˦ǃåā ɆǆƓƶ˸ǃå ǏǄƵ úå̇ƬǗå ʕǌǄ˸Ƶ ̇˶ ǀ˯Ȼ ƓǄƶǃå ̠ǋƓƶ˸ǃå ǑƼ ÿā̠˻ƶ˸ǃå ÿƓḪ Ɠ˸˹ƕ˻ ɊǀƼ

ǋƓƶ˸ǃå ǑƼ êïƓ˳ǃƓȺ Ɠ Ǆƶǃå ˤǌ˯ƪåïí ƗǄƮå˦˸ǃ ˤǋíƓƽȻã ƗƮ̇ Ƽ ˥ǆ ˤǌǈƓǆ̇ ơā ˤǌƞ̇ ˳ƙ ˗ƶȺ Ɠ Ǆƶǃå ˗
 ƓˠǃƓǆā Ɠ ǃƓˠȻƎȺ Ɨ ˮɂï˗ƙ èåïāí ˘ƤǕ ˤǌ˰ƶȺ ˙˶˯ǀȻ ÿƓḪ Ɇƕ ÜƗ ˮ˻Ǆǃå Ɨǃā˗ǃå ˥ǆ Ɨơ˦˹˸˸ǃåā
 èåïā˗ǃå ǉ˘ǌǃ ˤǌǆƓ˸ƙã ˗˹Ƶā Ɨ˹˴ǃå ðāƓ˱˯ƙ Ǚ ç˗˸ǃ Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃå ˥ǆ Ɨ ɂ̇ ǀǃå ýā˗ǃå ˥ǆ Ɠǋ̇ ˻ƹā

˸ǃå ƴƞ̇ ǒ.ƓǄƶǃå ̠ǋƓƶ˸ǃƓȺ òïāā ɆǆƓƶǆ ǑƼ̇˵ Ḫ˸ ʕǌ˹ǌǆ Ɨǃāå̊˸ǃ ÿ˦Ɂï̠˯ 

3. ƑǊ˭ǂ˰ǂƟ ˣƳ ˘˯ƴƗ Ǐ˭ǁä ɄǀƑ˳˶ǁäĀ Ƒ ǂƴǁä ˕ǉƑƴ˶ǂǁ ƕɀ˘Ḩ˗˶ǁä æîäìǕä 
 ˖˻ơ Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃå ɖ˟Ɠ˹ǆā ÿ˗ǆ ǏǄƵ ƗƵð˦ǆ ƗƶǆƓƞ ˙˵Ƶ Ɨƶ˴ƙ Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃƓȺ ˗ƞ˦ǒ

ƕ Ɨƪ̠ǌ˹ǃå Ǒ˯˻ǄɜḪ Ɏ̇Ƥá ÿ̠ Ⱥ˸ Ɠǌǃ ƗƶȺƓƙ èƓǄḪ Ɠǌǃ èƓƶǆƓ˱ǃå ˞ ƶȺ ÿá˵ǃå üå̇ ˮ ƗƶȺƓ˯ǃå Ɛ˟Ɠ
 èƓƶǆƓ˱ǃå ɆḪ ˥ḧǃ ÜƗ ˹ǀƙā Ɨ ƪ˗˹ǋ èƓ˶˶˳ƙ ç˗Ƶ ˛ɂï˗˯ƕ þ˦ǀƙ Ǒ˯ǃåā Ɠǌˮƪ ƗƶǆƓ˱ǃ
 ̠˻ Ƶ˸ Ɠǌǃ ƗƶǆƓƞ ɆḪā ǑǃƓƶǃå ʕǄƶ˯ǃå çïåíã ̞ ƙ˲ ɏ˦ˠ˹ƙ Ɠǌǃ ƗƶȺƓ˯ǃå èƓǄḧǃåā ƗˮǄ˻ǃå Ɨǃā̠ǃƓȺ
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Ǆƶ˯ǃå çïåíå Ɏ˦˯˴ǆ ǏǄƵ ç̠ơ˦ǆ ƠƑå˦ǃā ˥ǈ˻å˦ƿ Ɠ˸ǌ˷ ǒ˹ ˥ḧǃā Ɠǌƕ ƗƮƓƤ Ɨǈå̊˻ǆā ̠ơåā ʕ
 ÿ˗ǆ ɆɜȺ ǑƼå̇ ƺƞ ûƓˠǈ ǏǄƵ ˙˵˯˹ƙ Ǒ˯ǃå Ɠ Ǆƶǃå Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃå úǚ˳Ⱥ ˣǃîā ǑǃƓƶǃå

 æïƓǀȻ Ɠǆ Ǐǃã Ɠǋí˗Ƶ ɆƮā ˖˻ơ Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃå ɖ˟Ɠ˹ǆā105 ā ǑǃƓƵ ˗ǌƶǆ5  Ɨ ˹ǀƙ èƓ ǄḪ
 çïåíã Ǒǋā ç̠ơåā çïåíã ĄƓƙ̇ƬƓǆ ƴ˯ƙ ̠ǋƓƶ˸ǃå ǉ̆ǋ ɆḪā ǑǃƓƶǃå Ǒ˹ǀ˯ǃå ʕǄƶ˯ǃå çïåðā ƴ˯ƙ

Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃå  ɆḪ Ɇ˸ƶȻ Ɇƕ Ɠǌˠ ˷ƙ ç˗ơ˦ǆ ˥˻ǈå˦ƿā ɊȺå˦ư Ɠǌǃ ˗ƞ˦ǒ Ǚ Ǒ˯ǃåā Ɠ Ǆƶǃå
 ƝǋƓ˹ǆ ̠ƞ˦ǒ Ǚ ɏá ̠ǋƓƶ˸ǃå ǑƿƓȺ ƴǆ ç̠ơ˦ǆ ̇ƹ˻ ƗǄƤåí ˥ǈ˻å˦ǀǃ ĄƓǀƼā ̠ǋƓƶ˸ǃå ˥ǆ ̠ǌƶǆ
 Ʉǀƙ Ǒ˯ǃåā èƓƵ̇ ˶ǃå ɆǂƓ˵˸ǃå ˥ǆ ˙˻˰ḧǃå ˗ǋƓƶ˸ǃå ǉ˘ǋ ǑǈƓƶƙā ç˗ơ˦ǆ èƓ˶˶˳ƙ Ǚā Ɨ˯ƕƓƛ

å ǉ˘ǋ ƗǄ˲Ǆơ ˥Ƶ ç̊ ƞƓƵ ˗ǋƓƶ˸ǃå çïåíã ˙Ḫ˘ǈ ɆǂƓ˵˸ǃå ǉ˘ǋ ˥ǆā Ü˙Ḫ˘ǃå Ɠ˹ƽǄƪá Ɠ˸Ḫ ɆǂƓ˵˸ǃ
  ...  ǑǃƓ˯ǃå Ɠǌ˹ǆ 

1.3  ˕Ǌƴ˶ǁä æîäìâ ˒˴˷˶ǁ üˤƬˤǂǁ ƕɀîäìǕä çƑƳä̠ ˴ǁä 
 ˗ǌƶ˸ǃå çïåíã ˔˶˹˸ǃ ý˦Ʈ˦Ǆǃ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå èåïåíƎȺ èƓƵå̇ ˶ǃå é˗˲ƙ Ɠǆ Ɠ ǃƓƹ

ǆ ɊȺå˦˷ ǃ ƓǀƼā ̠ǌƶ˸Ǆǃ Ąå̇ǒ̠ǆ ïƓ˯Ƥåā ˥˻˻ƶ˯ƕ þ˦ǀƙ Ɨɂ̊Ḫ̇ǆ çïåíã í˦ƞā þ̠Ƶ ̝ˮ˴Ⱥƶ ƴǆ Ɨ˹˻
 ǑƼ Ɋƺư ƗǄ˻ƪ˦Ḫ æǚˠǃå þå˗˳˯ƪå ˤ˯ǒ ˖˻ơ ˗ǌƶ˸ǃå ˙ǒ˗ǆ ïƓ ˯ƤǙ ç̇ ˮ˳ǃå ɆǆƓƵ çƓƵå̇ ǆ
 ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ß˦ ˱Ǆƕ ˣǃîā Ǌ ˶˹ǆ ˥Ƶ ǑǄ˳˯Ǆǃ ˙ǒ˗˸ǃå ïƓ ƞǗ èƓƵå̇ ˶ǃå ǉ˘ǋ
 èå̇ ưƓ˲˸ǃå èƓƵƓƿ ûǚƹɀā èå̇ ưƓ˲˸ǃå ˥Ƶ ˤǌˮ˻ƺ˯ƕ ˗ǌƶ˸ǃƓȺ Ɨƪåï˗ǃå úƓǀȻɀā þƓ˶˯Ƶǚǃ

í˦ƞā þ˗ƶȺ æǚˠǃå ÷Ɠ˹ƿɀā  ˤǌǃ ˙Ƽ˦ǒ Ǚ ɏ˘ǃå ˙ǒ˗˸ǃå ˙˻˻ƺƙ çïā˙ưā ˗ǌƶ˸ǃƓȺ Ɨƪåïí
 ƗǄƮå˦˯ǆ Ɨ ƪåïí ý˦˶Ƽ āá Ǒƪåïí Ɇ˶ƽǃ Ɨƪåï˗ǃå úƓǀȻã ˤ˯ǒ Ɠǋ˗˹ƶƼ ÜƗ ƪåï˗ǃå ˤǌƙƓ Ǆˠ˯ǆ

 Ɨ˹ƪ Ɨƶ ˮƪƋȺ ÿå̇ ˻ˠǄǃ ǑǃƓƶǃå ˗ǌƶ˸ǃƓȺ é˗ơ Ɠ˸ǂ2013  Ɨ ƪ˗˹ǌǃå èƓ ˹ǀ˯Ǆǃ ǑǃƓƶǃå ˗ǌƶ˸ǃåā
 ˃ɂ̇ Ƥ Ǒƪåï˗ǃå  Ɇ˶ƽǃå ƗȻå˗ƕ Ɠǌˮƪ Ɨ˹ǒ˗˸Ⱥ2016-2017  Ɇ˶ƽǃå ƗȻå˗ƕ ˙˻ƤƋ˯ǃ Ɏíá ɏ˘ǃåā

.Ǒƪåï˗ǃå 
 ˛Ǆƕå̇ ˟ā Ɨƿ̇ Ɂā ÿå̊ Ƽ ˤ ǃƓƿá ǏǄƵ ƗƵð˦ǆ Ɠ Ǆƶǃå ˗ǋƓƶ˸Ǆǃ Ɨɂ̊ Ḫ̇ ǆ çïåíã í˦ƞā þ˗Ƶ ßåíá Ɠ˸ǂ
 ÿ˦ǈ˦ɜȻ ̠ƿ ̠ǌƶ˸ǃƓȺ íå̇Ƽá ɆƤåí ˥ǆ ǑƪƓƪá Ɇɜ˵Ⱥ ô ƽ̇ƙ ̠ǋƓƶ˸ǃå ßåï̠ǆ èƓ˹˻˻ƶƙ Ɇƶƞ

Ǖå ßǙ˓ǋ ÿāïƓ˯˳  ̓çïåíǗƓȺ ÿ˦ƽl˦ǆ ˥ǆ āá ̨ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ˛ ǃ ˝˳Ƭ ßƓ˷Ƶ
 āá ƗḪ̇ ˯˵ǆ ƠǃƓ˶ǆ ˝˳˵ǃå å˘ǌƕ ˤǌˠɁ̇ ƙ ˥ḧǃ ǑǃƓƵ Ǒƪåïí Ɇǋ˓ǆ Ǐ˯ơ āá ç̇ ˮƤ ǊȻ˗ǃ
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 Ǐ˸˯˹ǒ ̋ ˳˵ǃå å̆ǋ ÿá ÿ˦ɜȺ ǑǄˮƿ ñƓƪá ǏǄƵ ÿ˦ɜȻ ǉïƓ˯Ƥå ʕ˯ǒ ˥ǆ āá ƗȺå̇ƿ èǚƮ
 ɖ˟Ɠ˹ǆ Ɏ˗ơã ǑƼ é˗ơ Ɠ˸Ḫ ˗ǌƶ˸ǃå Ɠǌƕ ƴƿå˦ǃå Ɨǀˠ˹˸ǃå ǏǄƵ ç̇ ˠ ˴˸ǃå ˙ˮǂǕå ƗǄ˻ˮǀǄǃ

ã þƓƿ ˖˻ơ Ǒˮ˻Ǆǃå æ˦˹˱ǃå ǊƑƓ˹ƕá Ɏ˗ơǗ ˗ǌƶ˸ǃå çïåíã ˖ɂï˦ƕ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ ßåï˗˸ǃå Ɏ˗ơ
 ˦ǃ Ǐ˯ơ Ǌƙ̇ ˮƤ āá ǊƙßƓƽḪ ǏǄƵ ßƓ˹ƕ ˗ǌƶ˸ǃå ˙ǒ˗ǆ ǉïƓ ˯Ƥå ˤ˯ǒ Ǚ Ɇɜ˵ǃå å˘ǌɁā Üǉ˗ƶǀƙ Ɇˮƿ
 çïåíã ɆƤåí ˥ǆ ̇ǒ̠˸ǃå ïƓ˯Ƥå ʕƙ åîã ˥˻ ǃ˯Ɠ˲ǃå ǚḪ ǑƼā ÜƗ́ǆƓ˱ǃå èǚǋ˓˸ǃå ɏāî ˥ǆ ÿƓǂ

 ˦ Ʈ ˥˻˴˲˯ƕ ˙ǒ˗˸ǃå å˘ǋ ˤ˯ǌǒ ˗ǌƶ˸ǃåèƓƽ˯ǃǙå ÿāí ̠ǌƶ˸Ǆǃ ǑǄƤå̠ǃå ̇ǌs ǃ˸ƓȺ ǊǆƓ˸˯ǋƓȺ Ǌƙï 
 èƓǀƽ˶ǃå ˗ǀƶȺ Ɨ ǃƓ˸ǃå ï˦ǆǖǃ ǊǆƓ˸˯ǋå ɆḪ Ǌƞ˦˻ƪ Ɠ˸Ḫ æǚˠǃå Ɠǌ˹ǆ ǑǈƓƶȻ ɏ˘ǃå ɆǂƓ˵˸Ǆǃ
 ǉ˘ǌɁā æǚˠǃå ɆǂƓ˵ǆ ˥Ƶ å˗˻ƶȺ éƓƛǕå ßå̇ Ƭā èƓƵƓǀǃå ƗǈƓ ˶ǃ Ɨ ƞïƓ˳ǃå èƓḪ̇ ˵ǃå ƴǆ

ǃå Ɨ˭˻ǌǃå Ǚā Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå çïåíã ɆƤ˗˯ƙ Ǚ ƗǄɜ˵˸ǃåȺ Ǒ˹ǀ˯ǃåā Ǒ˹ƽǃå ˤ Ǆƶ˯Ǆǃ Ɨ ˹˟˦ ɆɜƬ ɏƋ
 Ǒ˯ǃå èƓƼǚ˳ǃå Ɇ˲Ⱥ ˤƵåí Ɇɜ˵Ⱥ ˗ƵƓ˴ƙ Ɇƕ ýƓơ ǑƼ ˗ǌƶ˸ǃå ˙ǒ˗ǆ ˥˻˻ƶ˯ƕ ýƓɜƬǗå ˥ǆ
.Ɠǌ˸ ˻ǀƙ ƗǃāƓ˲ǆā ƗǄɜ˵˸ǃå ǏǄƵ ÷ǚ˟ǚǃ ˥˻Ɂā˗˹ǆ ýƓƪïƎȺ Ɇɜ˵˸ǃå ǉ˘ǋ ˔ˮ˴Ⱥ é˗˲ƙ 

4.  Ǎǁâ çìà Ǐ˭ǁäĀ Ǐ˷ƾ˭ǁä ˢ ǂƴ˭ǁä ˕ǉƑƴ˶ȸ ƑǉïĀƑ˯Ɨ ˢƗ Ǐ˭ǁä ìäʕ ˶ǁäĀ ƞƏäʕ ǂǁä ̠ ˱Ǆ çƑƜ
.Ƒǂƴǁä ƕ˷ƾ˭ǁä ̞ǉƑƴ˶ǁä xǄ x˹˯ɀ̠˱ǁä åǘ˞ǁä Ʉ˹˴ Ɨ˰ ǍǂƳ ćƑǂƨ ç̠ƙà ƕƻ̫Ʈ 

1.4  æìƑ˶ǁä ˣǄ ƕˮǁƑˮǁä æ̠ ƾƻǁä ɔ˹ˬ˞Ɨ ý˕Ƴ5  ÞƑ˵Ƴà ƲǄ ˕ƽƑƴ˭ǁä ƞƏäʕ ǂǁ ǏǆƑˮǁä Ʉ˴ƻǂǁ
 ˙ɀî˕˭ǁä ƕ˫˹ǉ 

  ç̇ ǀƽǃå ˝˹ƙ3  çíƓ˸Ǆǃ5  ǏǄƵ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ƴǆ ˗ƿƓƶ˯ǃå ƠƑå˦ǃ ˥ǆ ǑǈƓ˰ǃå Ɇ˶ƽǄǃ
 ÿ˦ɜȻ ÿá Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå āá èƓƶǆƓ˱ǃƓȺ ˗ƵƓ˴ǆ îƓ˯ƪá Ɨƽ ˡā ǏǄƵ ý˦˶˲Ǆǃ þ˗ǀ˯˸ǃå ˙ǒ˗ǀƙ

 Ɨ˴ ƕ˹ ɏá û˦Ƽ Ɠ˸Ƽ ̠˻ƞ ǉ̇ǒ̠ǀƙ ÿ˦ɜȻ ÿá ǑǃƓƶǃå þ˦Ǆƕ̠ǃå çíƓǌƬ āá ǑƶǆƓ˱ǃå Ɇǋ˓˸Ǆǃ65% 
 çíƓ˸Ǆǃ ç̇ ǀƽǃå ǉ˘ǋ ɖ˻ˮˠƙ ɆǋƓ˱˯ǃå ˤƙ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå ˞ƶȺ ǑƼ ˥ḧǃ Ü˙ǒ˗ǀƙ Ɨ ˴ǈ ɆƿƋǂ5 

íƓ˲ǃå ̋ ǀ˹Ǆǃ Ąå̇sǈ Ɠǆã xǃîā ßƓ˷Ƶá Ɠǌƕ ˛ ǃ ç˗ǒ˗ƞ þƓ˴ƿá Ơ˯Ƽ āá ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷ƵǕ ç
 ˞ ƶȺ ǑƼ ̨ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ˥˻˻ƶƙ ʕ˯ǒ āá çíƓ˸ǃå ǉ̆ǋ ðāƓ˱ƙ ʕ˯ Ƽ˻ ĄƓǀ˴ǆ ̨ɂï̠ƙ Ɨ˭˻ǋ
 ßƓƪâï Ɏ˗ơã āá ˗ǌƶ˸ǃå ˙ǒ˗˸Ⱥ þ˗ǀ˯˸ǃå ˝˳˵Ǆǃ Ɨ ʸƓ˸˯ƞǙå Ɨƿǚƶǃå ǏǄƵ ßƓ˹ƕ ˗ǋƓƶ˸ǃå

íå˦ǆā ƠƑå˦Ǆǃ þƓ˯ǃå ɆǋƓ˱˯ǃå ƴǆ Ɨ ˸Ǆƶǃå þƓ˴ƿǕå ǆ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ý˦ˮƿ ˝˳ƙ Ǒ˯ǃå Ɠ˸
 ̨ɂï̠ƙ Ɨ˭˻ǋ ˦˷ ƶǃ ˃ ḧƼ Ü ĄƓʿˮɣƙā ĄƓ˸ǄƵ ÿ˦ƽ́ư ̨ɂï̠ƙ Ɨ˭˻ǋ ßƓ˷Ƶá ý˦ǀˮǃ ɏí˓ǒ
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 ÿ˦ɜǃ ƓǄƶǃå ̠ǋƓƶ˸ǃå āá èƓƶǆƓ˱ǃƓȺ ɆˮǀĈȻ ÿá Ɨ́ǆƓ˱ǃå ƗǄơ̇˸ǃƓȺ Ǌ˯ƪåïí ǑƼ Ɠƽ́ư ÿƓǂ
˻ǋ ßƓ˷Ƶá ˞ƶȺ ˗˱ǈ ˔ˮ˴ǃå å˘ǌɁā ÜǑ˹ǀ˯ǃå ǑǃƓƶǃå ˤ Ǆƶ˯ǃå ïíå˦Ḫ Ɏ˗ơã ï˗˯ǃå Ɨ˭ ˕˴ ǃ ˛ɂ

 ɆḪ ÿ˦ḧƙ Ǒ˯ǃå Ɨʿ ˮɣ˯ǃå ƗǄ˸ƶǃå íå˦˸ǃå ǑƼ ƓƮ˦˶Ƥā ƗǄɣǄǃ ƓǌƑƓɣƵǗ Ɨǆ˦Ǆƶ˸ǃå ʕǌǒ̠ǃ
 íå˦˸ǃå ÿ˦ǃ˦˲Ȼ ˥ɂ̇ưƓ˲˸ǃå ˞ ƶȺ ÿã Ɠ˸Ḫ ÜɆ˸ƶ˸ǃƓȺ ɖ˻ˮ ƙɣ ˥Ƶ çïƓy Ɨƪåï̠ǃå ƓǌƙƓƵƓƪ
 ƴƿå˦ǆ ˥ǆ ƗƤ˦˴ ǆ˹ Ɠǆá ƝǋƓ˹ǆ ˥ǆ Ɠǌ˴ɂï̠˯ƕ ÿ˦ǆ˦ǀȻ Ɨɂ̇sǈ íå˦ǆ Ǐǃã Ɨʿ ˮɣ˯ǃå ƗǄ˸ƶǃå

ɆƮå˦˯ǃå .̨ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá Ɏ̠ơã ˥ǆ ƗǀȺƓƪ ƝǋƓ˹ǆ ˥ǆ ĄƓǀ˴ǆ ƗƵ˦ˮ ǆɣ āá ǑƵƓ˸˯ƞǙå 
2.4  æìƑ˶ǁä ɔ˹ˬ˞Ɨ ý˕Ƴ7  ˙ɀî˕˭ǁä ƕ˫˹ǉ ÞƑ˵Ƴà ƲǄ ˕ƽƑƴ˭ǁä ƞƏäʕ ǂǁ ǏǆƑˮǁä Ʉ˴ƻǂǁ 

  çíƓ˸ǃå ˝˹ƙ7  ˛ɂï˗ƙ Ɨ˭˻ǋ ßƓ˷Ƶá ƴǆ ˗ƿƓƶ˯ǃå ƠƑå˦Ǆǃ ǑǈƓ˰ǃå Ɇ˶ƽǃå ˥ǆ
ǃå Ɨ˭˻ǋ ˦˷Ƶ ÷˦ ˷Ƥ ǏǄƵ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃåā èƓƶǆƓ˱ǃƓȺ˯Ƥå ç̇ ˯ƽǃ ˗ƿƓƶ˯ǃå ˗˹Ƶ ˛ɂï˗˯ í˗˲ƙ ïƓ

 Ɨ˭˻ǋ ˦˷Ƶ ƗƽƮ Ǌǃ ˔˴˹ƙ Ǚā ó˦˶˳ǃƓȺ þ̇ ˮ˸ǃå Ɇ˸ƶǃå ˗ǀƵ íå˦ǆ ó˦˶ǈ ǑƼ Ɠǌƙ˗ǆ
 ǑƼ ˥ḧǃā ÜǊ˯˸ǌ˸Ⱥ ǊơƓ˱ǈ Ǌ̓ ̞ˮ˰ǒ Ɨ˸Ǆƶǃå ÿā˓˵ ǃå ʕ˴ƿ ˥ǆ ̇ɂ̇ǀƙ ǏǄƵ ßƓ˹ƕ Ǚã ̨ɂï̠˯ǃå

Ɂ̇˱ƙ ɏá ÿā̠ƕ ̨ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ƴǆ ̠ƿƓƶ˯ǃåā ý˦ƿˮ ʕ˯ǒ ƓǄƶǃå ̠ǋƓƶ˸ǃå ˞ ƶȺƗ  ɏá ˙Ḫ˘ƙ
 Ɨ˹˱ǃ ÿā̠Ɂā ̠ǌƶ˸ǃƓȺ ǊǈāƓƶƙ ßå̠ƕ ǏǄƵ ÿƓƪåïí ÿǚ˶ Ƽ āá ̠ơåā Ǒƪåïí Ɇ˶ Ƽ ïā̇ǆ Ɇˮƿ
 çïåíã Ʉƶ˷ǃ ƴƞ̇ǒ ̇ǆǕå å̆ǋ Ü̠ǌƶ˸ǃƓȺ ĄåïƓƿ ̨ɂï̠ƙ Ɨ˭˻ǋ ˦˷ Ƶ þ̠ǀ˯˸ǃå å̆ǋ Ơ˶ ǃ ʕǀ˻ƙ
 þ˦ǀƙ Ǚ èƓƶǆƓ˱ǃå ˔Ǆƹáā ˗ǋƓƶ˸ǃå ˞ƶȺ ÿá ˖˻ơ ˔ǃƓˠǃå Ɨ˲Ǆ˶ǆ çƓƵå̇ ǆ þ˗Ƶā ˗ǌƶ˸ǃå

˭˻ǋ ˦˷Ƶ ɏá ý˦ˮǀȺǚ˶Ƽ āá ˥˻˻ƪåïí ˥˻Ǆ˶Ƽ ïā˙ǆ ˗ƶȺ Ǚã Ɠǌǒ˗ǃ ˛ɂï˗ƙ Ɨ 
 Ɇ˻ɜ˵ƙ ̠ƶȺ Ǚã ʕǌǃ˦ˮƿā ˥˻ǆ̠ǀ˯˸ǃå èƓƽǄǆ ýƓƪïƎȺ þ˦ǀƙ Ǚ Ɠ˸Ḫ ɆƿǕå ǏǄƵ Ąå̠ơåā ĄƓƪåïí ó
 ǏǄƵ ˥˻ǄƮƓ˲ǃå ɆḪ ÿá Ɠ˸Ḫ Ǌ ǃã þ˗ǀ˯˸ǃå ˗ǌƶ˸ǃƓȺ ˥˻˻ƶ˯Ǆǃ ˥˻ǆ˗ǀ˯˸ǃå ßåíá ˤ ˻ǀ˯ƕ þ˦ǀƙ Ɨ˹˱ǃ

 ÿ˦ǌ˱ ǒ˯ èƓƶǆƓ˱ǃå ˥˻ ɂ˱̇Ƥ ˥ǆ ý˦ǀˮ˸ǃå ̇ǒ̠ǀƙ ˶˲ ǃåā ƓǄƶǃå ̠ǋƓƶ˸ǃƓȺ ̨ɂï̠˯Ǆǃ ĄƓƙ̇ƬƓǆ ý˦
 ç̇ˮƤ ɏá ÿāí Ɨ˸ǄƵ þƓ˴ƿá ßƓƪâ̇Ḫ óƓ˳ƬǕå ßǙ˓ǋ ˥˻ ƶ˻ƙ ʕ˯ǒ å̆ǌɁā ÜƓǌ˻Ƽ èƓ˹˻˻ƶƙ ǏǄƵ
 ÿā̠ƕ ˥ǈ˻āƓƶ˯˸ǃå ǏǄƵ íå˦˸ǃå ƴɂð˦ƙ ǑƼ Ɨǃ˦˴˭ ǆ ̇ƺ˻ǃå ǊƙƓƼ̇˶ ƙ ǏǄƵ xǃî ̨ɜƶ˹ǒ ̇Ḫ̆ƙ

 ˛ɂï˗˯ƕ ˤǌƙ̇ ˮƤā ˤǌƙßƓƽḪ ƗƼ̇ ƶǆ þ˗Ƶā ˥˻ǈāƓƶ˯˸ǃå èƓ˶˶˳˯ƕ ƗȻåïíǃå íå˦˸ǃå ˤǌǃ ƗǄḪ˦˸
 ʕǌƑƓɣƵƎȺ xǃîā ç̠˻ƽǆ èƓǆ˦Ǆƶǆā ̠˻ƞ ʕǄƶƙ ǑǀǄƙ þ̠ƶȺ æǚɣǃå ǏǄƵ ƗƛïƓḧǃå ÿ˦ḧƙ Ɠǋ̠˹Ƶā
 ǉ̆ǋ ǑƼ ǑƛïƓḧǃå ̇ǆǕåā ÜƗ́ǆƓ˱ǃå ƗǄơ̇˸ǃƓȺ æǚɣǃå Ɏ˦˯˴˸ǃ Ǐƿ̇ƙ Ǚ Ɨɣ Ⱥ˴ ƗǄ˸Ƶ ñāïí
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ǃå ƴɂð˦ƙ ˤ˯ǒ ˖˻ơ Ɠǌƶɂð˦ƙ ˤ˯ǒ Ǒ˯ǃå íå˦˸ǃƓȺ ˥ɂ̇ ưƓ˲˸ǃå çßƓƽḪ çƓƵå̇ ǆ þ˗Ƶ èƓƼ̇ ˶˯ǃå˸ íå˦
 Ɨ ƙ̇ ˯˸ǃå Ɨ ǃƓ˸ǃå Ɨ˸ ʿǃå æƓ˴˲ǃ ˙˰ǂǕå èƓƵƓ˴ǃå æƓ˴˲Ⱥ ˥˻ǈāƓƶ˯˸ǃåā ˥ɂïƓǀǃå ç˘ƙƓƪǕå ǏǄƵ

.Ɠǌ˴ɂï̠˯ƕ ÿ˦ǆ˦ǀƪ Ǒ˯ǃå íå˦˸ǃå ǉ̆ǋ èåí̇ƽ˸ǃ ̇s ǃ˹å ÿāí íå˦ǆ í̠Ƶ ̇˰ǂá ǏǄƵ 
 
5. ˕ǉƑƴ˶ǁƑȸ ˙ɀî˕˭ǁä ƕ˫˹ǉ ÞƑ˵ƳǓ ƕ ˶ ǂƴ˭ǁä æʕ ˯ƻǁä 

 Ɠƶ˸ǃƓȺ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷ƵǕ Ɨ ˸ Ǆƶ˯ǃå ç˦ ˱ƽǃƓȺ ˗˶ǀȻƼ Ǒǋ Ɠ Ǆƶǃå ˗ǋ ÷Ɠˠǀǈå ç̇ ˯
 Ɨ˹ƪ ˥ǆ ˗ǋƓƶ˸ǃƓȺ ˥ǒ˗˻ƶ˸ǃå æǚˠǄǃ Ɨ ƪåï˗ǃå Ơ˹˸ǃåā èåíƓƼǗå1990  Ɨ˹ƪ Ǐ˯ơā2008 

 þ̠Ƶ ç̇˯ƽǃå ǉ̆ǋ ˥Ƶ Ɲ˯ǈā èƓƶǆƓ˱ǃƓȺ ÿā̠˻ƶ˸ǃå ǏǄƵ ç̇˶ ǀ˯ǆ Ɨƪåï̠ǃå Ơ˹˸ǃå ̞ǈƓḪ ̟ ơ˻
å Ɨǃā̠ǃå ̞ǆƓƿā ƓǄƶǃå ̠ǋƓƶ˸ǃƓȺ ʕǌ˹˻ƶ˻ƙ ʕ˯ǒ ̇˻˯˴ƞƓ˸ǃå çíƓǌƬ ƗǄ˸ơ ˥ǆ ÿ˦ ɂ˱̇Ƥ í˦ƞāǃ Ɨ ˮ˻Ǆ

 ÿíïǕåā ûå̇ ƶǃƓḪ Ɨ Ɂ̇ ƶǃå èƓ ˴˹˱ǃå ˥ǆ ˤǌǃāí ƴǆ ˗ƿƓƶ˯ǃåā ˥ɂ̇ ưƓ˲ǆ æǚ˱˯ƪƓȺ Ɠǌ˹˻ơ
 Ɨ˹ƪ ˥ǆ ɏ˦ǈƓ˰ǃå ʕǄƶ˯ǃå ƗǄơ̇ǆ Ɠǌ˻Ƽ Ɠ˹ƪïí Ǒ˯ǃå ç̇˯ƽǄǃ Ɠ˹ƶƞï ˦ǃā ̇˶ ǆā1993  Ɨ˹ƪ Ǐ˯ơā

2005  ˥ǆ ˤǌˮǄƹá Ɨɂ˦ǈƓ˰ǃå ƗǄơ̇ ˸ǃå ǑƼ æǚˠǃå ˛ɂï˗˯ƕ å˦ǆƓƿ ˥ǒ˘ǃå ç˘ƙƓƪǕå Ɇƞ ÿá ˗˱ǈ
ǃå èƓ ˴˹˱ǃå ßƓ˷Ƶá ƴǆ è˗ƿƓƶƙ Ǒ˯ǃå Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃåā èƓƶǆƓ˱Ǆǃ ˙ǆǕå ɆƮā Ǐ˯ơ Ɨ Ɂ̇ ƶ

 Ǐǀ ƙ Ǒ˯ǃå Ɨ ƪåï˗ǃå íå˦˸ǃå Ɨ ˠƺ˯ǃ ˥ǒ˗˻ƶ˸ǃå þå˗˳˯ƪåā ç̇ ˯ƽǃå ˣǄ˯ƕ ˔ǈƓƞá ˛ɂï˗˯ǃå Ɨ˭˻ǋ
 ç̇ ˯ƽǃå ˣǄƙ ǑƼ Üç̇ ƹƓ˵ǃå íå˦˸ǃå ˛ɂï˗˯ǃ ˥˻ǈāƓƶ˯ǆ ˛ɂï˗ƙ Ɨ˭˻ǋ ßƓ˷Ƶá í˦ƞā þ˗ƶǃ ç̇ ƹƓƬ

Ɠƶǃå ˤ Ǆƶ˯ǃå çïåíã úā˚Ƶ ˔ˮ˴Ɂā ÿā̠˻ƶ˸ǃå ̝Ǆƹá Ǌ˱ƙá ƓǄƶǃå ̠ǋƓƶ˸ǃå æǚ˟ íƓƽȻã ˥Ƶ Ǒǃ
 ˥ḧǃ êïƓ˳ǃƓȺ Ɨƪåï˗Ǆǃ æǚˠǃå íƓƽȻƎȺ ïāí Ɠǌǃ ÿƓḪ Ǒ˯ǃå ǑƼå˘ǀǃå Ɨ˴ƪ˓˸ǃ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ
 ƴǆā Ɨɂï˦˰ǃå ÿƓ˱Ǆǃå ƗḪ̇ ơ āá ˙˷ƤǕå êï˗˸Ǆǃ ßƓ˸˯ǈǙå Ɠǌǃāá ƗǄ˻˲˯˴ǆ íƓḧƙ ɉā˙Ƭ ˕˲ƙ

Ɠƶ˸ǃå Ǒ˱ɂ̇ Ƥ Ơ Ʈá Ǐ˯ơ ç̇ ˻ˮḪ ç˦ ˱ƽǃå ǉ˘ǋ ˕Ǆˡ å˘ǋ ʕǌƕƓ˴ơ ǏǄƵ ÿ˦ƪï̠ǒ ƓǄƶǃå ̠ǋ
 ÿƋȺ èáï Ǒ˯ǃå ǑǃƓƶǃå ˤ Ǆƶ˯ǃå çïåíã ˥ǆ íƓƽȻǗå èåïå̇ ƿ ˥ǆ ÿƓǆ̇ ơā ˜ ˸ǌƙ ˗ƶȺ óƓ˳ǃå
 ûïƓƽǃå ̝ˮ˴Ⱥ xǃîā ɆǆƓƶ˸ǃåā òï˦ǃƓȺ Ɇ˸ƶǃå Ǚã ÿ˦ Ǆ˲˶Ȼ Ǚ ̠ǋƓƶ˸ǃå ǉ̆ǋ ˥ǆ ˥˻˱ɂ̇˳ǃå

 ˤ Ǆƶ˯ǃå Ɨ ǃǚǀ˯ƪå èíá ˥ḧǃ ÜèƓƶǆƓ˱ǃå æǚ˟ ˥˻Ɂā ˤǌ˹˻ƕ Ɨ ˴ɂï˗˯ǃå èƓƵƓ˴ǃå ǑƼå Ǒ˹ǀ˯ǃ
 ˗˻ƶ˸ǃåā ɆƑåāǕå æǚˠǃƓȺ ƗƮƓƤ íƓƽȻã èåïå̇ ƿ ïå˗ƮǗ Ǒ˸ȻíƓǂǕå ǑǃƓƶǃå ˤ Ǆƶ˯ǃå ˥Ƶ ǊǄ˶Ƽā
 í˗Ƶ ɆƮā ˖˻ơ êïƓ˳ǃƓȺ ǉåï˦˯Ḫ˗ǃåā ˙˻˯˴ƞƓ˸ǃå Ɨƪåï˗ǃ ˥ɂïƓǀǃå ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶáā
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 æïƓǀȻ Ɠǆ èåïå̇ǀǃå Ɏ̠ơƎȺ ÿā̠Ƽ˦˸ǃå1300  ˥˻˱ɂ̇ ˳Ǆǃ Ơ˸ƪ ɏ˘ǃå ˙ǆǕå ˗˻ƶǆā Ɲɂ̇ Ƥ ˔ǃƓ˟
ƪåïí ƗǄƮå˦˸Ⱥ.Ɠ Ǆƶǃå ˤǌ˯ 

 
6.  åǘ̋ ǍǂƳ çƑƴǄƑ˯ǁä åǘ̋ úʕƻƗ Ǐ˶ȹìƑǀǓä sǂƴ˭ǁä îä̠ƾ˭ƨä Ǎǁâ çìà Ǐ˭ǁä åƑƨǓä

.Ƒ ǂƴǁä ƕ ˷ƾ˭ǁä ˕ǉƑƴ˶ǁä 
1.6 ƕ ˬ˹ǂǁä çƑƴǄƑ˯ǁƑȸ ǏǁƑƴǁä ˢ ǂƴ˭ǁä Ʉˬƽ ˣǄ öʕ Ʈˤ˶ǁä ˣ˹ǆäˤƾǁäĀ ƞƏäˤǂǁä ɔ˹ˬ˞Ɨ 

 Ɨ˭˻ǋ ßƓ˷Ƶáā ˥ǒ˗˻ƶǆ ý˦ˮƿ þ˗ƶȺ ˣǃîā ƓǌƙƓƞ̇ ˳ǆ çí˦ƞ ǏǄƵ èƓƶǆƓ˱ǃå ˕ˢƼƓơ
ƙ Ɨ˹ƪ ˗ƶɁā Ɇˮƿ ˗˻˱ǃå ˥ǆ ɆƿǕå ˙ǒ˗ǀ˯ƕ ˛ɂï˗2011  ƠƑå˦Ǆǃåā ˥˻ǈå˦ǀǃå ðāƓ˱˯ƙ ˤǃ Ɠǌǈá ɏá

 Ąå̠ƕá Ʉǀƙ ʕǃ ǑǃƓƶǃå ʕǄƶ˯ǃå çïåíã ÿá Ɠ˸Ḫ Ąå̠ƞ íā̠˲ ǆ ûƓɣǈ ǑƼ Ǚã èƓƶǆƓ˱ǃƓȺ Ɠǌƕ ý˦ ƶ˸˸ǃå
 ʕ˯ǒ çðƓ˯˸ǆ Ɨ˸Ǆƶƙ ƗǄ˶˲˸Ⱥ ÿ˦ƶƞ̇ǒ ˥ǒ̆ǃåā èƓƶǆƓ˱ǃå ˥ǆ ˥ ƿ˻˦ƽ˯˸ǃå æǚɣǃå íƓƽȻã ˥Ƶ

ǚˠǄǃ ƓǌǄǀǈ Ɨ˭˻ǋ ßƓ˷ƵƋḪ èƓƶǆƓ˱Ǆǃ ǊƵ˦ƞïā ˤǌ˯ƪåïí þƓ˸ƙã ˗ƶȺ ˥˻ƪïå˗ǃå èƓƶǆƓ˱ǃå æ
.èƓƶǆƓ˱ǃƓȺ é˗˲ƙ ˤǃ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ ˕ƛ˗ơ Ǒ˯ǃå Ɨ ˸ Ǆƶ˯ǃå ç˦ ˱ƽǃå ÿá ɏá ˛ɂï˗ƙ 

2.6 Ƒǂƴǁä ̞ǉƑƴ˶ǁäĀ çƑƴǄƑ˯ǁä xƓ˹ ƕƨäî̞ǁä çäî̠ƾ˶ǁƑȸ ƕƨäî̞ǁä çƑƳƑ˲ǁä úîƑƺ  
 ý˗ƶ˸Ⱥ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå Ɨ Ǆ˟ ñï˗ǒ5  Ɇ˶ ƽǃå ÿ˦ɜȻ Ɠǆ ƓǃƓƹā Ɨƪåïí ý˦ Ƽ˶

 ˗ǋƓƶ˸ǃå çïåíƎȺ Ɠǌƕ ý˦˸ƶ˸ǃå ƠƑå˦Ǆǃå ˔˴˲Ɂā Ü˥˻ƙíƓǆ ƴǆ ê̇ ˳ƙ ˖˲Ⱥ āá ê̇ ˳ƙ ˖˲Ⱥ ñíƓ˴ǃå
 ˥˻ƕ Ɠǆ ëāå̇ ˯ƙ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå Ɨ Ǆˠǃ Ɨ ƪåï˗ǃå èåï˙ǀ˸ǃå ÿƎƼ Ɠ Ǆƶǃå136  Ǐǃã142  ƗƵƓƪ

˯ǃ Ɨ ƪåï˗ǃå ý˦˶ƽǃå Ɇḧǃ Ɨ ƪåïí Ǒǋ ̝ǃƓɣǄǃ Ɨƪåï̠ǃå èå˦˹ƪ í̠Ƶ ÿ˦ḧ3  Ɨ ƪåïí èå˦˹ƪ
 ˔ǃƓˠǃå ñï˗ǒ Ǒ˸Ǆƶǃå ˖˲ ǃåā ǑǃƓƶǃå ˤ Ǆƶ˯ǃå çïåð˦ǃ ƗƶȺƓ˯ǃå èƓƶǆƓ˱ǃå ǑƼ Ɠ˸˹˻ƕ155  Ǐǃã

170  ǏǄƵ ƗƵð˦ǆ Ɨ ƪåïí ƗƵƓƪ8  ÿ˦ḧ˯ǃ Ɨ˹ǀ˯ǃå èƓǄḧǃå ǑƼ ë˦˯ƽ˸ǃå þƓs˹ǃƓȺ Ɨƪåïí ý˦˶Ƽ
 Ɨƪåï˗ǃå ç˗ǆ4 ˹ǌǃå èƓ Ǆḧǃå ǑƼ Ɠǆá Ɨ ƪåïí èå˦˹ƪ ˥˻ƕ Ɠǆ ˔ǃƓˠǃå ñï˗ǒ Ɨ ˹ǀ˯ǃå Ɨ ƪ˗166 

 Ǐǃã180  ǏǄƵ ƗƵð˦ǆ Ɨ ƪåïí ƗƵƓƪ10  èƓǄḧǃå ǉ̆ǌƕ Ɨƪåï̠ǃå ç̠ǆ ÿ˦ḧ˯ǃ Ɨƪåïí ý˦˶Ƽ
5  ˥˻ƕ Ɨƪåï̠ǃå èåï̇ǀ˸Ǆǃ èƓƵƓ˴ǃå í̠Ƶ ˥ƕ˻ Ɠǆ ûïƓƽǃå å̆ǋā Üë˦˯ƽǆ þƓs˹ƕ Ɨƪåïí èå˦˹ƪ

Ɠ˯ǃå èƓ Ǆḧǃå æǚ˟ ˥ǆ Ɇƶ˱Ȼ Ɨ ˸ȻíƓǂǕå èƓ Ǆḧǃå æǚ˟ā ˗ǋƓƶ˸ǃå æǚ˟ˤ Ǆƶ˯Ǆǃ ƗƶȺ  ǑǃƓƶǃå
 Ǒ˯ǃå èƓǆ˦Ǆƶ˸ǃå íïå˦ǆ ˥Ƶ ˖˲ ǃå ǏǄƵ çï˗ǀǃå ˤǌǃā ˤǌƙƓ˶˶˳ƙ ýƓ˱˸Ⱥ ˥˻ƪ̇ ˸˯ǆ æǚ˟
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 èƓƵƓǀǃƓȺ ˤǋí˦ƞā ßƓ˹ƛá Ɠǋ˦ǀǄ˯ǒ Ǒ˯ǃå èå̇ ưƓ˲˸ǃå ƴǆ Ɨ ʼƓưã èƓǆ˦Ǆƶǆ æƓ˴˯ǂƓȺ ˤǋ˗ƵƓ˴ƙ
 Ɨɜ Ƭ Ǐǃã Ǌƞ˦˯ǃƓȺ ˣǃîā ˤǌ˯ƪåïí ǏǄƵ ˥˻˶ɂ̇ ơ èƓ Ǆḧǃå æǚ˟ Ɇƶ˱Ȼ Ɠǆ å˘ǋā Ɨ ƪåï˗ǃå

 ɆƮå˦˯ǃå æǚ˟ ˤǌ˹ǆ Ɇƶ˱ƙ Ǒ˯ǃå ˖˲ ǃå èƓƿïāā ƗɁ˦ƞǕā ý˦Ǆ˲ǃå ˥Ƶ ˖˲ Ǆǃ ǑƵƓ˸˯ƞǙå
 þ˦ǀƙ Ǒ˯ǃå ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå èƓ˲ƽƮā ƴƿå˦ǆ ǏǄƵ ˙˵˹ƙ Ǒ˯ǃå ïƓ ƤǕå ƗƶȺƓ˯˸Ⱥ ˥˻˸˯ǌǆ
 ˥ǆ Ɠǆá Ü˗ǋƓƶ˸ǃå Ɨ Ǆ˟ ˗˹Ƶ ˗ƞ˦ǒ ǙƓǆ å˘ǋā Ɨ ˸Ǆƶǃå èƓǀȺƓ˴˸ǃåā èåï˦ˠ˯ǃå ïƓ Ƥá ˙˵˹ƕ

˗ǋƓƶ˸ǃå Ɨ Ǆ˟ ÿƎƼ Ɨ Ǆ˸ƶǃå Ɨ ơƓ˹ǃå  ˥ǆ ̇ǂ˰á ÿ˦ƪï̠ǒ ƓǄƶǃå60%  Ɨ ƪåï˗ǃå èåï˙ǀ˸ǃå ˥ǆ
 Ɠǆ ǏǄƵ ǑƪƓƪá Ɇɜ˵Ⱥ ˗˸˯ƶȻ ˗ǌƶ˸ǃå ˔ǃƓ˟ Ɇƶ˱Ȼ ɏ˘ǃå ˙ǆǕå ɆǆƓƶ˸ǃƓȺ Ɨ ʿ ˮˠƙ íå˦˸ǂ
 Ɇƶƞ Ɠǆ xǃîā Ɨǆ˦Ǆƶ˸ǃå Ɇ˻˶ ˲˯ǃ Ɏ̇Ƥá û̇  ˟Ǐǃã ß˦˱Ǆǃå ÿāí ƗǄ˸ƶǃå íå˦˸ǃå ˥ǆ ǉƓǀǄ˯ǒ

˶˲ Ǆǃ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ ÿā̠˸ ƶ˯Ȼ Ǚ ̠ǋƓƶ˸ǃå æǚ˟ èƓǆ˦Ǆƶ˸ǃå ǏǄƵ ý˦
 ÿ˦ƶɣ ˯˴Ȼ Ǚ ĄƓ˸ȻíƓǂá ÿ˦ƽ́ư ̠ǋƓƶ˸ǃå æǚ˟ ÿã Ɠ˸Ḫ èƓƶǆƓ˱ǃå æǚɣḪ Ɠǌ˹Ƶ ̟ ǃ˲åā
 ǑƼ ý˦Ƥ˗Ǆǃ ˤǌ˭˻ǌƙ Ǚ Ǒ˯ǃå ˤǌƛ˦˲Ⱥ íå˗ƵƎȺ ˤǌ˯ƪåïí ç̇ ˯Ƽ ßƓ˹ƛá ǉ˦ ǀǄƙ Ɠǆ ǏǄƵ íƓ˸˯ƵǙå
Ǆ˲ǆ èƓǀȺƓ˴ǆ ǑƼ Ǒ˸Ǆƶǃå ˖˲ ǃåā ǑǃƓƶǃå ˤ Ǆƶ˯ǃå çïåð˦ǃ ƗƶȺƓ˯ǃå èƓ Ǆḧǃå Ɨ Ǆ˟ ƴǆ èƓ˴ƼƓ˹ǆƗ 

 ûïƓƼ ÿƎƼ ƓǀȺƓƪ ̇Ḫ̆ǃå ʕƙ Ɠ˸Ḫ ÜƓǌ˻Ƽ ÿ˦ḪïƓ˵Ȼ ̠ǋƓƶ˸ǃå æǚ˟  ̠˱ ǈ ÿá ïíƓ˹ǃå ˥ǆ Ǒ˯ǃåā
 Ǌ˯ˮƹï ƗǃƓơ ǑƼ ˔ǃƓˠǄǃ Ɨ Ǆˮǀ˯˴ǆ ɆǂƓ˵ǆ ˔ˮ˴ƙ èƓ Ǆḧǃåā ˗ǋƓƶ˸ǃå Ɨ Ǆ˟ ˥˻ƕ èƓƵƓ˴ǃå
 èƓƶǆƓ˱ǃƓȺ Ɇ˻˱˴˯Ǆǃ ˤȻ˗ǀ˯ǃå ˗˹Ƶ ˤǌ˷Ƽï Ǌ ǄƵ ˔ƙ̇ ˯ǒ ɏ˘ǃå ˙ǆǕå ˙˻˯˴ƞƓ˸ǃå Ɨƪåïí ƗǄƮå˦˸Ⱥ

ƶǆƓ˱ǃå ˞ƶɁā Ɨ ˮ˻Ǆǃå ÿɀā ƗɁ˦Ǆˠ˸ǃå Ɨ ƪåï˗ǃå èƓƵƓ˴ǃå í˗Ƶ ßƓƽ ˯ƪå þ˗Ƶ ˔ˮ˴Ⱥ êïƓ˳ǃƓȺ èƓ
 Ɨƪåï˗ƕ ˤǌƑ˗ƕ Ɇˮƿ Ɨ ƪåï˗ǃå èƓƵƓ˴ǃå í˗Ƶ ßƓƽ ˯ƪǙ Ɨ ǂåï˗˯ƪå íå˦ǆ ˤǌǃ ƗƼƓưã ˤ˯ǒ ˤǌǃ˦ˮƿ ˤƙ

.˙˻˯˴ƞƓ˸ǃå 
3.6 Ƒ ˬ˹ǂƓ ƕ ǁĀ˕ǁä çƑƾȸƑ˲˶ǁä 

 èƓƶǆƓ˱ǃåā ƓǄƶǃå ̠ǋƓƶ˸ǃå æǚɣǃ èƓǀȺƓ˴˸ǃå ̇ǌƬá ˥ǆ ÿƓ˹ƛå Ɠˮ˻ǃ ǑƼ ̞˸sĈǈ
 Ǒ˯ǃåā ßå˦ ƪ ˗ơ ǏǄƵ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃåā èƓƶǆƓ˱ǃå æǚˠǃ çíƓɂ̇ ǃå ƗǀȺƓ˴ǆ Ǒǋā Ɨ ˸ȻíƓǂǕå
 Ɠǌǃ˦˸ƙ Ǒ˯ǃåā ïƓḧ˯ƕǙåā ÷å˗ƕǘǃ Ɠ ˮ˻ǃ ç̊ ƑƓƞā Ǒ˸Ǆƶǃå ˖˲ ǃåā ǑǃƓƶǃå ˤ Ǆƶ˯ǃå çïåðā Ɠǌ˻ǄƵ ú̇ ˵ƙ

˸ǃå Ǒ˯Ḫ̇ Ƭ Ɠǌ˸Ƶ˗ƙā èƓǀȺƓ˴˸ǃå ǉ˘ǋ ˥ǆ ú˗ǌǃåā ý˦˸˲˸ǃå ɄƙƓǌǄǃ ƓǈƓ ˮ˻ǃ ƗḪ̇ Ƭā ˗ǒ˗˱ǃå ïå˗
 Ɇ˷Ƽá ïƓ ˯Ƥå3  ɏá ˣǃƓ˹ǋ ˥ḧƙ ˤǃ ˥ḧǃā ÜƓ Ǆƶǃå ˗ǋƓƶ˸ǃåā èƓƶǆƓ˱ǃå å˦˱ɂ̇ ˳ǃ ê̇ ˳ƙ é˦˲Ⱥ
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 ÷å˗ƕǘǃ Ɠ ˮ˻ǃ ç̊ ƑƓƞ ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ èƓǀȺƓ˴˸ǃå ǉ˘ǋ ǑƼ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå æǚˠǃ ƗḪïƓ˵ǆ
 ̇˟ Ɨ˹ǒ̠˸Ⱥ ̞˸sĈǈ Ǒ˯ǃåā ïƓḧ˯ƕǙåā Ɨ˹ƪ ˛Ǆƕå2013-2014  Ɨ ˹ǆǕå úā˙ˢǃå ˞ƶȺ ˔ˮ˴Ɂā

 ʕƙ ̠ǀƼ úā̇s ǃå ǉ̆ǋ ̝ˮ˴Ⱥ Ɠǌƕ ˥˻ḪïƓ˵˸ǃå ï˦˷ ơ ÿāí ̞ǃƓơā ƗǀȺƓ˴˸ǃå ƗǆƓƿã ̞ƶ˹ǆ Ǒ˯ǃå
 ˙ˮ˸Ƽ˦ǈ ˙ǌ˵Ⱥ ƗǀȺƓ˴˸ǃå ǉ˘ǋ ƝƑƓ˯ǈ ˥Ƶ ÿǚƵǗå ˤƛā ˥˻ḪïƓ˵˸ǃå ˥ǆ Ɨǆ˗ǀ˸ǃå é˦˲ ǃå ˤ ˻ǀƙ

 Ɨ˹ƪ2016 ǆƓ˱ǃå ˥ǆ ÿā̊ƑƓƽǃåā ÿ˦ḪïƓ˵˸ǃå æǚɣǃå Ɇƞ ÿƓḪ ̟ ơ˻Ɨ ˹ǀ˯ǃåā Ɨ ˸ȻíƓǂǕå èƓƶ 
 ̊˻ƽ˲ƙ æƓƪá ˥ǆ ĄƓˮƪ ̇ˮ ƶ˯Ȼ å̆ǋā ƓǄƶǃå ̠ǋƓƶ˸ǃå æǚ˟ ˥ǆ ƗḪïƓ˵ǆ ɏá xǃƓ˹ǋ ˥ɜȻ ʕǃā
 ýāå˗˱ǃåā ÜƓ Ǆƶǃå ˗ǋƓƶ˸ǃå æǚ˟ ǏǄƵ ˤǌǆ˗ǀƙā ˖˲ ǃå çíƓɂðā ˛ƼƓ˹˯Ǆǃ èƓƶǆƓ˱ǃå æǚ˟

ǋ̠Ɠƶ˸ǃå ƗǄ˟ ˥ǆ üïƓ˵ǆ ɏá ˥ɜȻ ʕǃ Ǒ˯ǃåā èƓǄḧǃå ˥ǆ ÿā̊ƑƓƽǃå ˥˻ˮƙ ǉƓǈíá ƗǃƓ˯ǃå ƕ ǉ˘ǌ
...ƗǀȺƓ˴˸ǃå 
 
 
 
 üĀ˕Ɯ1 ƕ ƨ˕˷ǊǁäĀ ƕ ɚ ǆƑɚ ˶ǁä ƕƨ˕˷Ǌǁä üƑ˯˶ȸ öä˕Ɠǖǁ Ƒ ˬ˹ǁ æ̆ ƏƑ˯ǁ ƕƙǘˮǁä ˒˹Ɨä̠ ˭ǁä 

ϞтϦϼϦЮϜ дмЪϼϝІвЮϜ ϸϸК ϣЛвϝϮЮϜ аЂϜ 

ЬмцϜ 3  ϣтжЧϦЮϜ ϣЂϸжлЮϜ ϣтЯЪ-дмк 

сжϝϪЮϜ 3  ϣЂϸжлЮϜ ϣтЯЪ-ϣϦϜϼЊв ϣЛвϝϮ 

ϨЮϝϪЮϜ 2  ϣЂϸжлЮϜ ϣтЯЪ-ЀЯϠϜϼА ϣЛвϝϮ 

 ϨЮϝϪЮϜϼϼЪв 4  ϣЂϸжлЮϜ ϣтЯЪ-ϣϦϜϼЊв ϣЛвϝϮ 

ϼϼЪв ϨЮϝϪЮϜ 6 ФϼϠА ϣЂϸжлЮϜ ϣтЯЪ-ϼϝϦ϶вЮϜ ϼвК ϣЛвϝϮ 

 
 üĀ˕Ɯ2 ƕ ǆ˕˶ǁä ƕƨ˕˷Ǌǁä üƑ˯˶ȸ öä˕Ɠǖǁ Ƒ ˬ˹ǁ æ̆ ƏƑ˯ǁ ƕƙǘˮǁä ˒˹Ɨä̠ ˭ǁä 
ϞтϦϼϦЮϜ дмЪϼϝІвЮϜ ϸϸК ϣЛвϝϮЮϜ аЂϜ 
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ЬмцϜ 4  ϣЂϸжлЮϜ ϣтЯЪ-ЀЯϠϜϼА ϣЛвϝϮ 

сжϝϪЮϜ 2  ϣЂϸжлЮϜ ϣтЯЪ- ϣЛвϝϮЀЯϠϜϼА 

ϨЮϝϪЮϜ 3  Ѐв϶ЮϜ ϣЂϸжлЮϜ ϣтЯЪ-ϞЦϼвЮϜ ϣЛвϝϮ 

ϼϼЪв ϨЮϝϪЮϜ 4  ϣЂϸжлЮϜ ϣтЯЪ-ЀЯϠϜϼА ϣЛвϝϮ 

 
 üĀ˕Ɯ3 çƑǄˤǂƴ˶ǁä ƕ ˷ƾƗ üƑ˯˶ȸ öä˕Ɠǖǁ Ƒ ˬ˹ǁ æ̆ ƏƑ˯ǁ ƕƙǘˮǁä ˒˹Ɨä̠ ˭ǁä 
ϞтϦϼϦЮϜ дмЪϼϝІвЮϜ ϸϸК ϣЛвϝϮЮϜ аЂϜ 

ЬмцϜ 3  ϤϝвмЯЛвЮϜ ϣтжЧϦ ϣтЯЪ-рϾϝПжϠ ϣЛвϝϮ 

сжϝϪЮϜ 2  ϣтЯЪ ϣЂϸжлЮϜ-ϣтмϜϾЮϜ ϣЛвϝϮ 

ϨЮϝϪЮϜ 3  ̭ϝЎтϠЮϜ ϣЂϸжлЮϜ ϣтЯЪ- ϼвК ϣЛвϝϮ

ϼϝϦ϶вЮϜ 

 üĀ˕Ɯ4 ƕ ƏƑȿ̠ Ǌḥǁä ƕƨ˕˷Ǌǁä üƑ˯˶ȸ öä˕Ɠǖǁ Ƒ ˬ˹ǁ æ̆ ƏƑ˯ǁ ƕƙǘˮǁä ˒˹Ɨä̠ ˭ǁä 
ϞтϦϼϦЮϜ дмЪϼϝІвЮϜ ϸϸК ϣЛвϝϮЮϜ аЂϜ 

ЬмцϜ 4  ϣЂϸжлЮϜ ϣтЯЪ-ϣϦϜϼЊв ϣЛвϝϮ 

сжϝϪЮϜ 3  ϣЂϸжлЮϜ ϣтЯЪ-ЀЯϠϜϼА ϣЛвϝϮ 

ϨЮϝϪЮϜ 2  ϣЂϸжлЮϜ ϣтЯЪ-ЀЯϠϜϼА ϣЛвϝϮ 

ϼϼЪв ϨЮϝϪЮϜ 3  ϣтКϝжЊЮϜ ϣтжЧϦЮϜ ϣтЯЪ-ϣϦϜϼЊв 

 
 üĀ˕Ɯ5 Ɉƻ˷ǁä ƕƨ˕˷ǉ üƑ˯˶ȸ öä˕Ɠǖǁ Ƒ ˬ˹ǁ æ̆ ƏƑ˯ǁ ƕƙǘˮǁä ˒˹Ɨä̠ ˭ǁä 
ϞтϦϼϦЮϜ дмЪϼϝІвЮϜ ϸϸК ϣЛвϝϮЮϜ аЂϜ 

ЬмцϜ 3  ϣЂϸжлЮϜ ϣтЯЪ-ϣтмϜϾЮϜ ϣЛвϝϮ 
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сжϝϪЮϜ 3  ϣЂϸжлЮϜ ϣтЯЪ-ЀЯϠϜϼА ϣЛвϝϮ 

ϼϼЪв сжϝϪЮϜ 4  ϣЂϸжлЮϜ ϣтЯЪ-ЀЯϠϜϼА ϣЛвϝϮ 

 ϨЮϝϪЮϜ 4  ϣЂϸжлЮϜ ϣтЯЪ-ЀЯϠϜϼА ϣЛвϝϮ 

 

 í˦ƞā ƴǆā105 ā Ǒ˹ǀƙ ǑǃƓƵ ˗ǌƶǆ5  üïƓ˵ǆ ˗˱ǈ Ǚ Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯Ǆǃ ƗƶȺƓƙ Ɨ ˹ǀƙ èƓ ǄḪ
 ˙ɂðā û˗Ʈ Ɇǋā  Þå˘ǌǃ èíá ɏ˘ǃå æƓ ƪǕå Ǒǋ Ɠ˸Ƽ Ü˗ǋƓƶ˸ǃå ǉ˘ǋ ˥ǆ ˥ɂ̊ ƑƓƽǃå ˤƑå˦ǀȺ ˗ơåā

 Ɨ˹ƪ Ǒ˸Ǆƶǃå ˖˲ ǃåā ǑǃƓƶǃå ˤ Ǆƶ˯ǃå2005  ÿ˦Ǆǋ˓ǆ ̇˻ƹ ƓǄƶǃå ̠ǋƓƶ˸ǃå æǚ˟ ÿƋȺ ýƓƿ ɏ̆ǃå
ƓȺ ˙˻˯˴ƞƓ˸ǃå Ɨƪåï˗ǃ ˤǋíƓƽȻǗ Ɨˮɂï̠ƙ èåïāí ̆ƤǗ ʕǌǃƓƪïã ˦ǋ ʕǋíƓƽȻã Ɏ˦˯˴ǆ Ǐǈáā êïƓ˳ǃ

... Ɠǌ˻Ƽ å˦ǈƓḪ Ǒ˯ǃå ɆǆƓƶ˸ǃå òï˦Ǆǃ ˤǌƵƓƞïã ˤƛ 

7. Ƒǂƴǁä ̞ǉƑƴ˶ǁƑȸ sǂƴ˭ǁä Ɍʕ˭˲Ǆ Ǐǆ̞Ɨ Ǎǁâ çìà Ǐ˭ǁä åƑƨǓä 
1.7  Ɨˠǀ˹ǃå ˙ˮ˯ƶƙ1.4  ˞ƶȺ ǑƼ é˗˲ƙ Ǒ˯ǃå ƗɂïåíǗå èƓƵå̇ ˶ǃå èí̇ ƪ Ǒ˯ǃå

ƶ˸ǃå çïåíã ˔˶˹ǆ Ǐǃã ý˦Ʈ˦Ǆǃ ˗ǋƓƶ˸ǃåǄƪ ˙ƛ˓ƙ Ǒ˯ǃå Ɨ ˴ Ƒ̇ ǃå ɉƓǀ˹ǃå ˥ǆ ˙ˮ˯ƶƙ ˗ǌ Ɠ
 ɏ˗ǀ˯ƽǆā ˥˻Ǆǋ˓ǆ ˙˻ƹ ßåï˗ǆ ý˦Ʈā ɏí˓ǒ îã Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ æǚˠǃå Ɇ˻˶˲ƙ ǏǄƵ
 ˥˻ưïƓƶ˸ǃå ˞ƶȺ ƴǆ èƓȺƓ˴˲ǃå Ɨ ʽ˶˯ƕ ç˗ǒ˗˱ǃå çïåíǗå þƓ ʾ Ǐǃã ˣǃî ɏí˓ǒ ç̇ ˮ˳Ǆǃ

ƶȺ ßƓ˶ƿã ˥ǆ Ɠǋ˗ƶȺ ˤ˯ǒ ǑǃƓ˯ˮƼ çïåíǘǃ ˤǌǃ˦Ʈā Ɇˮƿ Ɠǋ˗ư å˦ƽƿā ˥ǒ˘ǃåā Ǌǃ ˞ ïíå˦ḧǃå
 Ɏ̇Ƥá Ɨǌƞ ɏá Ǐǃã ̠ǌƶ˸ǃå ˥ǆ ýƓǀ˯ǈå èƓǄ˟ ʕȻ̠ǀƙ āá ̨ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ˥ǆ
 ˤǌ˯ˮƪƓ˲ǆ āá ˤǌ˵ ˸ǌƙ āá ɆǂƓ˵ǆ ˥ǆ ˗ǌƶ˸ǃƓȺ ˤǌƑƓǀȺ Ǌ ǄƵ ˔ƙ̇ ˯ǒ Ɠǆ āá ɆǂƓ˵˸Ǆǃ ƓȻíƓƽƙ
 ˤǌǆƓǌǆ ƗƪïƓ˸ǆ ˥ǆ ˤǌƼā˚Ƶā ˤǌˮƙåāï úƓǀȻã Ǐǃã ÿƓ ơǕå ˞ƶȺ ǑƼ Ɇ˶Ȼ ɏ˘ǃå ˙ǆǕå

ǌǌƞ˦ƙā ˛ɂï˗ƙ Ɨ˭˻ǋ ßƓ˷ƵƋǂ.ç̇ ưƓ˲˸ǃå èƓƵƓƿ Ǐǃã ˤ 
2.7 ˕ǉƑƴ˶ǁä ƕƴƽäˤǁä ɔ˝Ƒ˷˶ǁä Āà þ˕˶ǁä ˜ƴ Ɠ è˕˰Ɨ Ǐ˭ǁä ƕ ǂˬƾǁä çƑƳä̠ ˴ǁä 
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 Ɠǌƕ Ɨƶƿå˦ǃå ɖ˟Ɠ˹˸ǃåā ÿ˗˸ǃƓȺ é˗˲ƙ Ǒ˯ǃå Ɨ˲Ǆ˴˸ǃå Ɨ Ǆˮǀǃå èƓƵå̇ ˶ǃå ɏí˓ƙ
 ˗ǌƶ˸ǃå Ɠǌƕ ˗ƞ˦ǒ Ǒ˯ǃåā Ɠǌˮƪ Ɨ˹ǒ˗˸Ⱥ ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƵ Ǌƛā˗ơ ɖˮƪ Ǒ˯ǃåā Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå
 Ɨƪåï˗ǃå úƓǀȻã Ǐǃã ɏí˓ƙ  Ɨ ƪ˗˹ǌǃå èƓ ˹ǀ˯Ǆǃ ǑǃƓƶǃå ˗ǌƶ˸ǃåā ƗǄǆƓ˵ǃå ˥ǌ˸Ǆǃ ǑǃƓƶǃå

å ǉ˘ǋ ˔ˮ˴Ɂā ƓǌǃƓƽƿɀā ˗ǋƓƶ˸ǃƓȺ Ɇ˶Ƽ ç˗˸ǃ Ɠǌˮƪ Ɨ˹ǒ˗˸Ⱥ Ɨƪåï˗ǃå úƓǀȻã ˤƙ èƓƵ̇ ˶ǃ
 ǉ˘ǌƕ Ɨƪåï˗ǃƓȺ ßå˗ˮǃå ˙˻ƤƋƙ Ǐǃã èíá Ɨ˹ǒ˗˸ǃå ǉ˘ǌƕ èƓƵå̊ ˹ǃå ǉ˘ǋ èï˙ḧƙā ˗ơåā Ǒƪåïí
 Ǐǃã Ɏíá ɏ˘ǃåā Ɠǌˮƪ ƗǄǆƓ˵ǃå ˥ǌ˸Ǆǃ ǑǃƓƶǃå ˗ǌƶ˸ǃå ǏǄƵ ǚƶƼ ˙ƛá Ɠǆ ˥ḧǃā ˗ǋƓƶ˸ǃå

 ç̠ǆ ˥ǆ ĄƓǆƓ˸ƙ Ɇ˸ƶǃå ˥Ƶ ǊƼƓǀȻã4 ˯ḧǃå Ɏ˗ơã ˚Ḫ̇ ˸ƙ ˦ǋ èå˦˹ƪ ˙ǀ˸Ⱥ Ɨ˲Ǆ˴˸ǃå ˔ƑƓ
 ƗƛƓƺ˯ƪǙå èåßå˗˹ǃ çï˙ḧ˯˸ǃå èƓ ǃƓˠ˸Ǆǃ ÷Ɠ ˶ǈǙå þ˗Ƶā Ǌ˹ǆ êā˙˳ǃå Ɠǌ˷Ƽïā ˗ǌƶ˸ǃå
 ɆɜƬ ɏƋȺ ˗ǋƓƶ˸ǃå çïåíã ˕ƽ˯Ǆƙ ˤǃā Ɨ ƪåï˗ǃå ý˦˶ƽǃå ˤǌ˻ǄƵ ˕ƵƓư ˥ǒ˘ǃå æǚˠǃå ˥ǆ
 Ɠ˸ǆ ɆǂƓ˵˸ǃå ǉ˘ǋ þƓǆá Ɨƽ ʹư çïåíã Ɠǌ˹ǆ ˕Ǆƶƞ Ǒ˯ǃå ƗǄɜ˵˸ǃå ǉ˘ǋ Ɇ˲ǃ ýƓɜƬǕå ˥ǆ

ǚˠǃå ˞ƶȺ ˙ˠưá ƗƼƓ˷˯ƪå ˔Ǆ˟ ˤȻ˗ǀƙ āá ˗ǋƓƶ˸ǃå ǑƿƓ ƕ ˤǌ˯ƪåïí ýƓ˸ǂǗ ýƓǀ˯ǈǙ æ
 Ɨǀ ˯˸ǃå ý˦˶ƽǄǃ Ɨ ƪåï˗ǃå èåï˙ǀ˸ǃå ýƓ˸ḧ˯ƪǙ Ǌǃ Ɨ ʿ ˯˸ǃå Ɨ ƪåï˗ǃå íå˦˸ǃå Ɨ ʿȺ Ɨƪåï˗ǃ

 .Ǒ˹ǀ˯ǃå ǑǃƓƶǃå ˤ Ǆƶ˯ǃå èƓƞ̇ ˳ǆ Ǒǈ˗ƙ æƓ ƪá ˥ǆ ˙ˮ˯ƶȻ ˔ˮ˴ǃå å˘ǋā 
3.7 ä ƛǉƑ˷˶ǂǁ Ǐ˶ǂƴǁä îˤ˞˭ǁä ƕ ǀäʕ Ǆ ý˕ƳĀ Ʉɀˤ˶˭ǁä ɂʷƮƑ ǂƴǁä ˕ǉƑƴǂǁ ƕ ˶ ǂƴ˭ǁ 
  ˔ǂå˦ƙ ƝǋƓ˹ǆ éå˗˲˯ƪƓȺ þ˦ǒ ɆḪ Ɨ Ɂ̇ ƺǃåā Ɨ Ɂ̇ ƶǃå ýā˗ǃå ǑƼ Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯ǃå ï˦ˠ˯ǒ

 Ɨǃā̠ǃå èƓƞƓ˯ơåā Ɇ˸ƶǃå û˦ƪ ƴǆ ǏƬƓ˸˯ǒ Ɠ˸Ⱥ ÿ˦ơ˰Ɠǃå ǊȺ þ˦ǀȻ ɏ̆ǃå Ǒ˸Ǆƶǃå ï˦ɣ ǃ˯å
 èåí̇ ƽ˸ǃåā Ɨ ˸ Ǆƶ˯ǃå ƝǋƓ˹˸ǃå ÿá ˗˱ǈ þƓƵ Ɇɜ˵Ⱥ Ɨ ˮ˻Ǆǃå ˗ǋƓƶ˸ǃåā èƓƶǆƓ˱ǃå ǑƼ ˥ḧǃā

ǃå ç˗ơ˦ǆ çïåíã í˦ƞā þ˗ƶǃ ˣǃîā ï˦ˠ˯ǃå ˔ǂå˦ƙ Ǚ æǚˠǃå Ɠǌƪï˗ǒ Ǒ˯ǃå Ɨ ƪåï˗
 ç̊ ǌ˱ǆ ɆǆƓƶǆ ˙˻Ƽ˦ƙ þ˗Ƶā Ɇɂ˦˸˯ǃå Ʉƶư ÿã Ɠ˸Ḫ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃåā èƓƶǆƓ˱Ǆǃ Ɨ˶˶˳ǆ

 Ɨ˹ƪ ˗ƶȺ æǚˠǄǃ ƗƮƓƤ ƗǄǆƓḧ˯ǆā2011  Ǚ Ɨǆ˗ǀ˯˸ǃå ý˦˶ƽǃå Ɨ Ǆˠǃ ƓƮ˦˶Ƥā
 çíƓƽ˯ƪƓḪ ˞ƶ ǃå ˤǌ˷ƶȺ ˥ǆ æǚˠǃå çíƓƽ˯ƪå Ǐǃã ɏí˓ƙǆ ˛ǆƓ˳ǃå Ɇ˶ƽǃå Ɨ Ǆ˟ ˥

 Ǌƞ̇ ˳ƙ ˖˲Ⱥ ðƓ˱ǈǗ ˔ǃƓˠǃå Ǌƞ˦˯˻Ƽ ˤǌ˷ƶȺ ƴǆ ˤǌǈāƓƶƙ Ɏ˗ǆ Ɨɂâïā é˦˲ ǃå Ɨ Ǆ˟
 æǚˠǃå é˦˲Ⱥ ðƓ˱ǈƎȺ þ˦ǀƙ ƗƮƓƤ ˚ǂå̇ ˸ǃ ƗǄƑƓ˟ ýå˦ǆá ƴƼ˗ƕ ˣǃîā ˗ǋƓƶ˸ǃå êïƓƤ
 Ɠǋ˦ǆ̠ƿ Ǒ˯ǃå é˦ ǃ˲å æǚ˟ ʕǌƼ þ̠Ƶ ƗǄ˶˲˸ǃå ÿ˦ḧƙ ǑǃƓ˯ǃƓ̓ ƗǃƓǆ ƸǃƓǆ ɆƕƓǀǆ
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å ƗǄɜ˵˸ǃåā Ɠǌƕ å˦ƞ̇ ˳ƙā ̟ ơ˻ æǚɣǃå ǊȺ þƓƿ Ɠǆ ǏǄƵ ̟ ǃ˲å ú̇ ǆ˵ ƗȻåïí ˦ǋ Ɏ̇ḧˮǃ
 ̠ɂ̊ƙ Ɨ̓Ɠưã èƓƵƓƪ ǏǄƵ ý˦˶˲ Ǆǃ æǚɣǃå þ̠˳ ˯˴Ȼ Ɨǌƞåā ˥Ƶ çïƓy ú̇˵˸ǃå ÿ˦ɜȻ
 èƓ˴ƼƓ˹˸Ⱥ ý˦Ƥ˗Ǆǃ ƠǄ˶ƙ Ǚ Ɨˠ ˴Ⱥ é˦˲Ⱥ ßƓ˵ǈã å˘ǋ ˥Ƶ Ɲ˯˹˻Ƽ ǑǃƓ˸ǃå ǉ˗˻Ʈï ˥ǆ

˗ơå˦ǃå Ɨǀˠ˹˸ǃƓȺ ǑƼå̇ ƺƞ Ɇɜ˵Ⱥ ˗ǋƓƶ˸ǃå ïƓ˵˯ǈå ÿá Ɠ˸Ḫ ÜƗ ǃāí èƓǀȺƓ˴ǆāã Ɏíá ç Ǐǃ
 ÿāƓƶ˯ǃå ̨ ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ̆ˮ Ȼ˲ Ǚ ̟ ơ˻ ̨ ɂï̠˯ǃå Ɨ˭˻ǋ ßƓ˷ƵƋȺ ̇˻ˮḪ ̋ ǀǈ

 Ɨ˹ƪ Ɇˮƿ ÿƓḪ Ɠ˸Ḫ Ɏ̇Ƥá ̠ǋƓƶ˸Ⱥ2011  Ɨǃ˦˻˴ǃå ƗǄƿā Ɨ ˹ǆǕå úā˙ˢǃå ˔ˮ˴Ⱥ þ
.Ɨ ˮ˻Ǆǃå Ɨǃā˗Ǆǃ Ɨ Ɂ˦˹˱ǃå Ɨǀˠ˹˸ǃƓȺ èƓƿā˙˲˸ǃå ïƓƶƪá ÷Ɠƽƙïåā 

ƛƏƑ˭˷ǁä 
 úƓƶưã Ǐǃã èíá Ǒ˯ǃåā ˙Ḫ˘ǃå ƗƽǃƓ˴ǃå ɉƓǀ˹ǃå ɆǂƮ ˕ˠƵá Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ ˤ Ǆƶ˯ǃå çï˦

 Ǒ˯ǃå èƓƶǆƓ˱ǃå çïåíã Ɠ˷Ȼáā Ɨ ǆ˦ɜ˲ǃå èƓǌ˱ǃå ˣǃ˘Ḫā æǚˠǃå ï˦ǆá ßƓ ǃāá Ɏ˗ǃ Ɨ ˮǄƪ
 ˖˻ơ ˙˻˯˴ƞƓ˸ǃå Ɨƞï˗ǃ Ɠ Ǆƶǃå Ǌ˯ƪåïí Ǐǌǈá ˔ǃƓ˟ āá ǑǃƓƵ ˗ǌƶǆ Ɲɂ̇ Ƥ ɏá ý˦ˮƿ ˞Ƽ̇ ƙ

ǆ ǏǄƵ ˥˻ǄƮƓ˲ǃå ˥˻˱ɂ̇ ˳ǃå ßǙ˓ ǋ ƴǆ ˗ƿƓƶ˯ǃå āá ˥˻˻ƶ˯ƕ èƓƶǆƓ˱ǃå çïåíã ˞Ƽ̇ ƙ ˓ èǚǋ
 Ɇ˶Ƽ Ɇˮƿ ǑǃƓƶǃå ˤ Ǆƶ˯ǃå çïåíã Ǐǃã ˣǃî ǑƼ ƴƞ̇ ǒ Ǒ˴ Ƒ̇ ǃå ˔ˮ˴ǃåā Ɠ ǄƵ ˗ǋƓƶǆ ˥ǆ Ɨ ˸ Ǆƶƙ
 çïåíã ˕ƪïƓǆ ˖˻ơ Ǒ˹ǀ˯ǃåā Ǒ˹ƽǃå ˤ Ǆƶ˯ǃå çïåíã ˕˲ƙ Ɠǌǃǚǀ˯ƪåā Ɠǌ˹Ƶ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå çïåíã
ȺƓ˴ǃå ˥ǒ̠ǀƶǃƓȺ Ɠǌƕ ˥˻ƪïå̠ǃå æǚɣǃåā ƓǄƶǃå ̠ǋƓƶ˸ǃå ǏǄƵ ĄƓ˲ưåā Ɠ˵ ǌ˸ƙ ǑǃƓƶǃå ʕǄƶ˯ǃåǀ ˥˻

 Ɨ˹ƪ ˥ǆ1990  Ɨ˹ƪ Ǐ˯ơā2008  Ɨ˹ƪ ˗ƶɁā ÜƓ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ Ɨ ˸ Ǆƶ˯ǃå ç˦ ˱ƽǃå é˗ơá Ɠ˸ǆ
2011  çï˦ƛ éå˗ơá ˗ƶȺ ɏá17  èá˗Ɂā Ǒ˹ǀ˯ǃåā Ǒ˹ƽǃå ˤ Ǆƶ˯ǃå çïåíã Ʉƶư ˙ǌˡ ˙ǒå̇ ˮƼ

 ÿá Ɠ˸Ḫ Üßåï˗˸ǃå ˙˻˻ƺ˯ǃ æǚˠǃå Ɇˮƿ ˥ǆ èƓǆƓ˶˯ƵǙå ˣǃ˘Ḫā ˗ǋƓƶ˸ǃå ˞ƶ ƕ èƓƵ̇ ˶ǃå
Ɠƶ˸ǃå æǚˠǃ ƴ ˱˵˯ǃå ˚ƼƓơ èƓǀȺƓ˴ǆ ʕˢ˹˯ƕ þ˦ǀƙ Ǒ˯ǃå èƓǌ˱ǃå ˥ǆ í˦ƞ˦ǆ ÿ˦ɜȻ ʕǃ ̠ǋ

 Ɨ ˸ȻíƓǂǕå èƓƶǆƓ˱ǃå æǚˠǃ ɊǀƼ ƗḪïƓ˵˸ǃå èå˦Ƶí Ǌ ƞ˦ƙ ˤ˯ǒ ˖˻ơ ˥˻˱ɂ̇ ˳ǃå æǚˠǄǃ
 ƗƵïƓ˴ǆā Ǌ ǄƵ ˦ǋ Ɠǆ ǏǄƵ ˗ǋƓƶ˸ǃå ýƓơ ˙˸˯ƪå ˦ǃā ÜèƓƶǆƓ˱ǃå ǉ˘ǌǃ ƗƶȺƓ˯ǃå Ɨ ˹ǀ˯ǃå èƓ Ǆḧǃåā

˯ǃå èƓƿ˦ƶ˸ǃåā ɆǂƓ˵˸ǃå Ɇ˲ǃ Ɨɂï˗˱ǃå ý˦Ǆ˲ǃå ƴưāǃ˯ƓȺ ̨ǂƓƶ˸ǃå ǉƓ˱ƙǙƓȺ ĄƓǆ̠ƿ Ǒ˷ ƙ˸ Ǒ ˤ Ǆƶ
 ĄƓẏ ǆā ĄƓƽ˳ǆ ̠ǋƓƶ˸ǃå ǉ̆ǌƕ ʕǄƶ˯ǃå èƓƞ̇˳ ǆ ÿ˦ḧƙ ú˦ Ƽ˴ ɆƽƪǕå Ǐǃã Ǚā̊ǈ Ǒ˹ǀ˯ǃå
 Ɨ̔ˡ˦ǃå ïíå˦ḧǃå ǑƼ ĄåíƓơ ĄƓ˶ǀǈ ˥ǆ ǑǈƓƶƙ Ǒ˯ǃå ƗˮǄ˻ǃå Ɨǃā̠Ǆǃ ƗɁ˦˱˹ ǃå Ɨǀɣ˹ ǃ˸ƓȺ ƓƮ˦˶Ƥ
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 ˙ưƓ˲ǆ ǊȺ ˗ƞ˦ǒ Ǚ Ɨ ƪ˗˹ǌǃå èƓ ˹ǀ˯Ǆǃ ǑǃƓƶǃå ˗ǌƶ˸ǃå ÿá ɏáḪ˯̠ǃå Ɇǋ˓ǆ ǏǄƵ ĈǚƮƓơ ǉåï˦
 ǏǄƵ ˥˻ǄƮƓ˲Ǆǃ ̝ǃƓƺǃå ǏǄƵ û˦Ǆɣǆ ̠ǌƶ˸ǃå ƗƪƓƑï ǏǄƵ èƓƵ̇˶ ǃå ̞ Ʈ˲á ̝ˮ˴ǃå å̆ǌɁā
 ˔˶˹˸ǃå å˘ǋ Ɇƺ˵Ȼ Ɨ ˸Ǆƶǃå Ɨƞï˗ǃƓȺ ˤǌ˹ǆ ǏǄƵá ˦ǋ ˥ǆ ˗ƞ˦ǒ Ǚ ǊǈǕ ˙˻˯˴ƞƓ˸ǃå Ɇǋ˓ǆ
 ʕ˯ǒ āá Ɏ̇Ƥá èƓǌƞ ˥ǆ óƓ˳Ƭá æ̆ǈ ʕ˯ǒ ƗǄɜ˵ ǃ˸å ǉ̆ǋ ƗǄ˲Ǆ˲ǃā Ü÷å̇˶ ǃå å̆ǋ Ǒǌ˹ɂā

Ɠ˱ǃ Ɇ˻ɜ˵ƙ ǉ˘ǋ Ǒǌ˹ƙ Ǚ Ɨ˯ƿ˓ǆ ý˦Ǆơ ßƓ˵ǈá ɏá Ɨ˹˻ƶǆ ç̇ ˯ƽǃ ˗ǌƶ˸ǃå çïåíǗ Ǌɂ̇ ˻˻˴ƙ ÿ
.ɆǂƓ˵˸ǃå 

 Ɏ˦˯˴ǆ Ǐǃã ƗˮǄ˻ǃå Ɨǃā̠ǃƓȺ ƗǆƓƵ Ɨƽ˶Ⱥ ǑǃƓƶǃå ʕǄƶ˯ǃå Ɏ˦˯˴ǆ Ɇ˶ ƪ Ǐ˯ǆ ʕǄƶǈ Ǚ
 ˚Ḫ̇ ˸ƙ Ǒ˯ǃå ˙ˠƿ Ɨǃā˗Ḫ ǏǃāǕå ç̇ ˵ƶǃå ˔˻ƙå̇ ˯Ǆǃ ƓǌƙƓƶǆƓƞ ˕ǄƤí Ǒ˯ǃå Ɨ Ɂ̇ ƶǃå ýā˗ǃƓȺ ˤ Ǆƶ˯ǃå

Ɠƶǃå ƓǌƙƓƶǆƓƞ ˃ ˹˶ƙ ùǃå ˥ǆ Ǒ˸ǃ10  èƓƶǆƓ˱ǃå û̇ƽǃå Ɏ̠ơã èï̠˶ ƙ Ɠ˸Ḫ ɆƑåāǕå
 ƗǀȺƓ˴˸ǃƓȺ Ɨ ˴ǈ˦˯ǃå Ɨɂï˦ǌ˸˱ǃƓȺǃƓȺ ˕˸ ʾá Ǒ˯ǃå Ɨ ˸ ǄƿǗå Ɨ Ɂ̇ ƶǃå Ɨ˳˴˹ǃå Ɇ˻˳˯ǃå ñƋḪ ç̇ ˯ƽ

 ˥ǆ27-29  Ɨ˹˴ǃ ˦ǒƓǆ2016  Ɠǌ˯˸ˢǈ Ǒ˯ǃå Ɠǌ˯ƼƓ˷˯ƪå Ǒ˯ǃåā ˕Ƽ˦ƪā˙ɜȻƓǆ ƗḪ̇ Ƭ
 ƗḪïƓ˵˸Ⱥ Ɨɂ̇ ˶˸ǃå Ɨ Ɂ̇ ƶǃå Ɨɂï˦ǌ˱ǃå13 ˕ǈƓḪ Ɨ Ɂ̇ Ƶ Ɨǃāí ɖɂ̇ ƽǃ ˥ɂ̊ ƑƓƽǄǃ ƗǀȺƓ˴˸ǃå Ɨ˱ ˯ǈ 

Pasilisk  ɖɂ̇ Ƽ ðƓƼ Ɠ˸˹˻ƕ ÷å˗ƕǗå Ɨ˭Ƽ ǑƼ ýāǕå ˚Ḫ̇ ˸ǃƓȺ ˛ǈ˦ƙ ˥ǆ  Nights watch 

ɖɂ̇ Ƽ ðƓƼ ˥˻ơ ǑƼ Ɨ ˸ǃƓƶǃå Ɨ˹˟å˦˸ǃå Ɨ˭Ƽ ǑƼ ýāǕå ˚Ḫ̇ ˸ǃƓȺ ˛ǈ˦ƙ ˥ǆVanguards   ˥ǆ
æƓƶǃǕå Ɨ˭Ƽ ǑƼ ýāǕå ˚Ḫ̇ ˸ǃƓȺ ˥ɂ̇ ˲ ǃå. 

çƑ Ƭˤ˭ǁä 
1. ˗ǋƓƶ˸ǃå ǏǄƵ Ɨɂ̊ Ḫ̇ ˸ǃå ßƓǌǈã  Ɨ˸ƮƓƶǃƓȺ ƓǄƶǃå ̠ǋƓƶ˸ǃå çïåíǗ ĄƓƙ̇ƬƓǆ ƗƶȺƓ˯ǃå ƓǄƶǃå

 Ɨƿ̇ ƕ ) ˥ǆ ɆɜȺ Ɨ ʸ̇ Ƽ èåïåíã ßƓ˵ǈɀā ˛Ǆƕå̇ ˟-  ÿå̊ Ƽ- ǌ˯˻ƶƞ̇ǆ ÿ˦ḧƙ ( ̨Ǆƕå̇˟ Ɠ
 ˥ǆ éǚ˰ǃå èåïåíǗå ǉ˘ǋ ˥ɜ˸˯ƙ Ǐ˯ơ ˛Ǆƕå̇ ˟ Ɨ˸ƮƓƶǃƓȺ Ǒ˹ǀ˯ǃåā Ǒ˹ƽǃå ˤ Ǆƶ˯ǃå çïåíǗ

˱ǃå ƓǌƿƓˠ˹ƕ Ɨƶƿå˦ǃå ˗ǋƓƶ˸ǃƓȺ é˗˲ƙ Ǒ˯ǃå ɆǂƓ˵˸ǃå Ɇơæ̇ƿǕå ÿ˦ḧ˯ƪ ƓǌǈǕ ǑƼå̇ƺ 
 ƠƑå˦Ǆǃå ɖ˻ˮˠƙ ô̇ Ƽā ˗ǋƓƶ˸ǃå Ɇ˸Ƶ ˤ ˢ˹˯ƕ þ˦ǀƙ Ɠ˸Ḫ ˗ǋƓƶ˸ǃå ǉ˘ǌƕ ïā˗ǒ Ɠ˸Ⱥ ú̇ ƵǕåā
 ˗ǋƓƶ˸ǃƓȺ èƓǆƓ˶˯ƵǙåā èƓ Ǆǀ˯ǃå ƴ˹˸ƙā Ɨ ˸ Ǆƶ˯ǃå ƝǋƓ˹˸ǃƓȺ ˔Ƶǚ˯ǃå ƴ˹˸ƙā ˥˻ǈå˦ǀǃåā
 Ɨƞï˗ǃƓḪ í˗˲ǆ ˙˻ǒƓƶǆ ˔˴ơ ˗ǋƓƶ˸Ǆǃ ßåï˗ǆ ˔˻˶˹ƙā ïƓ ˯Ƥå ǏǄƵ ú̇ ˵ƙā Ɠǌǃ ƗƶȺƓ˯ǃå

å.Ɨ ǆ˗ƿǕåā ç̇ ˮ˳ǃå ˙˻ǒƓƶǆ ˘Ƥá ƴǆ ˗ǌƶ˸ǃå ç̇ ǒ˗˸ǃ Ɨ ˸Ǆƶǃ 
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2.   ˤ˯ǒ Ɨƛ˗˲˯˴˸ǃå Ɨƛǚ˰ǃå ˚ǂå̇ ˸ǃƓȺ Ɠǌˮ˻˶˹ƙ ˤ˯ǒ (Ɨɂ̊ Ḫ̇ ǆ Ɨǆ˦ˢ˹ǆ) Ǒ˱ǆ̇ ƕ þƓˢǈ ßƓ˵ǈá
 ûƓˠ˹ǃƓȺ çí˦ƞ˦˸ǃå ˗ǋƓƶ˸ǃå ƴ ˸˱ǃ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ɆḪ èƓǈƓ ƕ Ɠǌƕ ýƓƤíã

Ǒ˯ǃå ƗɂïåíǗå ɄƑƓˡ˦ǃƓȺ ˚Ḫ̇ ˸ǃå þ˦ǀȻ ˖˻ơ ˚Ḫ̇ ǆ Ɇḧǃ ǑƼå̇ ƺ˱ǃå ƶ˸ǃå Ɠǌƕ þ˦ǀƙ Ɠ Ǆƶǃå ˗ǋƓ
 ˞ƶȺ èåïåíã ɆǋƓ˱ƙ ˥˻ˮƙ ˗ƶȺ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷ƵǕ èƓ ʾ̇ ˯ǃåā èåāǚƶǃå æƓ˴˲ǂ
 Ɨ˭˻ǋ ßƓ˷Ƶá ˔ƙåāï ǏǄƵ Ɨ ǃƓ˸ǃå èƓƼǚ˳ǃå ßƓǌǈƎȺ þ˦ǀƙ Ɠ˸Ḫ ˣǃ˘ƕ þƓ ʿǃƓȺ ˗ǋƓƶ˸ǃå
 ƗƼƓưǗå Ɨ˸ ʾ ˤ˶Ƥā ˔Ƶǚ˯ǃƓȺ ˗ǋƓƶ˸ǃå ˞ƶȺ èåïåíã þƓ ʾ ˥˻ˮƙ ˗ƶȺ ˛ɂï˗˯ǃå

ǆƓḪ ǚƮá ƗɁ˦˴˲˸ǃå Ɨǃā˓˴ ǆ ÿ˦ḧƙ xǃ̆Ɂā ƗǃƓ˸ǃå çïåðā ˥ǆ ̨ɂï̠ƙ Ɨ˭˻ǋ ˦˷ Ƶ Ɇḧǃ ƗǄ
 Ǒǋ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶáā ˥ǒ˗˻ƶ˸ǃåā ˥˻ƽˡ˦˸Ǆǃ Ɨ ǃƓ˸ǃåā Ɨ ʽ ˡ˦ǃåā ƗɂïåíǗå èåßå̇ ƞǗå

.˙˸˯˴ǆā ˤˢ˹ǆ Ɇɜ˵Ⱥ Ɠǋíå˗Ƶã ˤ˯ǒ Ɨ˯ƕƓƛ Ɨɂ̊ Ḫ̇ ǆ Ɨ ǃā˓˴ǆ 
3. Ḫ ü˦ƕ ˛ ʽǃƓȺ Ɠǌ˯˲ƽƮ ǏǄƵ èå̇ ǆ ç˗Ƶ Ɠ Ǆƶǃå Ɨ ˹ǀ˯ǃå ˗ǋƓƶ˸ǃå çïåíã ˕ḧ˯Ƭå˸ ˕ǆƓƿ Ɠ

 ˗Ƽå˦ƙ ˥ǆ Ɠǌ˻Ƽ Ǒḧ˯˵ƙ Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃƓȺ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå ßåï˗ǆ ɆḪ Ǐǃã ɆƑƓƪï ýƓƪïƎȺ
 Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå çïåíã Ǐǃã ˗ǋƓƶ˸ǃå ˣǄ˯ǃ ˥˻ƶȺƓ˯ǃå ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶáā ˥˻ƽˡ˦˸ǃå
 ˤǌǄǂƓ˵ǆ Ɇơ āá ƗƮƓƤ èƓǆ˗Ƥ ǏǄƵ ý˦˶˲ǃå ô̇ ƺǃ ˣǃîā ˤ Ǆƪ˦ƕá Ɨǀˠ˹˸Ⱥ Ɨ ʹƿå˦ǃå

ǆ ˗ǋƓƶ˸Ǆǃ Ɠ Ǆƶǃå çïåíǗƓȺ Ɨˠǀ˹ǃå ˗Ḫ˓ǒ Ɠǆ å˘ǋā ǊȺ ˥˻ǄǆƓƶǃå ˗ǌƶ˸ǃå çïåíã ˣǃ˘ƕ ˥˻ǄǋƓ˱˯
 ˗Ḫâá ˣǃ˘Ɂā ÜˤǌǄǂƓ˵ǆ Ɇ˲ǃ ˥˻ƽˡ˦˸ǃå ßǙ˓ ǋ Ɠǌ˻ǃã ƴƞ̇ ǒ Ɨ ʸ̇ Ƽ çïåíã í˦ƞā þ˗ƶȺ ƗǀȺƓ˴ǃå
 ̠ǋƓƶ˸ǃå ˥Ƶ Ɨǃā˓˴ ǆ ÿ˦ḧƙ Ɨǀɣ˹ǆ ɆɜȺ ƗƮƓƤ Ɨy Ƽ̇ èåïåíã ßƓ˵ǈã çïā̇ư ǏǄƵ

.ǑƼå̇ ƺ˱ǃå ƓǌƿƓˠ˹ƕ Ɨƶƿå˦ǃå 
4.  Ɨ˭˻ǋ ßƓ˷Ƶá Ɇ˻ǋƋƙ çíƓƵã ƓḪ̇ƙ ˥ǆ ĈǚḪ ǑƼ Ɨʿ ˮɣƙ èåïāí ï˦˷ ǃ˲ ʕǌ˰ƶɁā ̨ɂï̠˯ǃå

 ˤ Ǆƶ˯ǃå ÿƋȺ Ɠǌƕ ˥ɂ̇ ưƓ˲˸ǃå ÷Ɠ˹ƿã ˗ǋƓƶ˸ǃå çïåíã ǏǄƵ ˔˱Ȼ Ɠ˸Ḫ ÜÿíïǕåā ˙˶ǆā
 ˛Ⱥǚ˸ǃƓȺ æǚˠǃå Ɠǆá Ǌ˴ƽǈ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ˦˷Ƶ ôå̇ ƶ˯ƪƓȺ ˤ˯ǒ Ǚ ǑǄ˸ƶǃåā Ǒǀ ˮˠ˯ǃå

.ï˦ˠƶǃåā 
5.  ç̇ ǀƽǃå Ɇ˻ƶƽƙ çíƓƵã3  çíƓ˸ǃå ˥ǆ5 ý˦ˮƿ ƴ˹˸ƙ Ǒ˯ǃåā  ˛ɂï˗ƙ Ɨ˭˻ǋ ßƓ˷Ƶá ƴǆ ˗ƿƓƶ˯ǃåā

 ˗ǋƓƶ˸ǃå Ɨ Ǆˠǃ Ɨ ʹǆƓ˱ǃå ƗǄơ̇ ˸ǃƓȺ ˗˻˱ǃå ˥ǆ Ɇƿá ˙ǒ˗ǀƙ ǏǄƵ ˥˻Ǆ˶˲˯ǆ ˥ǒ˗˻ƶǆā
.èƓƶǆƓ˱ǃåā 
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6.  Ɨǃā˗ǃå èƓ˴ƪ˓ǆ ˤƵ˗ƕ þ˦ǀȻ ˤ Ǆƿã ɆɜȺ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå çïåíã ƴ ˯ƙ Ǒ˹ǀ˯ǃå ˤƵí ˚ǂå̇ ǆ ßƓ˵ǈã
ǃ˸å ǉ̆ǌǃ ˥˻˱ɂ̇˳ǃå ßǙ˓ǋ Ǌ˱ǒ˯ ̟ ơ˻ Ɇ˸ƶǃå û˦ƪ ˥ǆ ƓǌƙƓƞƓơ ƗˮǄƙāǃ ˚ǂå̇ çíƓɂ̊

 ˔ɂï˗ƙ ˤ˯ǒ æ˦ƪƓơ Ɇ˸ƶǆā Ɨ ˹Ƽ òïā ˥Ƶ çïƓ ʸ Ǒǋ ˚ǂå̇ ˸ǃå ǉ˘ǋā Ɨ ʿ ˮˠ˯ǃå ˤǌƙåïƓǌǆ
 ˥˻˻Ƽ̇ ơ ˥˻ǄǆƓƵ å˦ǈ˦ɜȻ ˃ Ḫ Ɠǌ˻Ƽ ˤǌ˸ Ǆƶƙ ˤ˯ǒ ˖˻ơ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå ˥ǆ ˥˻˱ɂ̇ ˳ǃå Ɠǌ˻Ƽ
 ǊƿƓ˲˯ǃå ˗ƶȺ Ǚã ˗ǌƶǆ ɏƋȺ ˗˻ƶ˸Ḫ ˔ǃƓ˟ ɏá ˥˻˻ƶƙ ˤ˯ǒ Ǚ ˖˻˲Ⱥ Ɨ ǃƓƵ èåïƓǌǆ āî

.˚ǂå̇ ˸ǃå ǉ˘ǌƕ 
7. ɂ˦ˠƙ þ˦ǀƙ Ǒ˯ǃå ˗ǋƓƶ˸Ǆǃ Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ èƓ˶˶˳˯ǃå ˗˻ơ˦ƙ ÜƓǋ˗˻ơ˦ƙā ƝǋƓ˹˸ǃå ˙

 ßƓ˷Ƶáā ˥ǒ˗˻ƶ˸ǃå Ɇ˻ǋƋƙā ˗ǋƓƶǃå ƴ ˸˱ǃ òï˦ǃåā ɆǆƓƶ˸ǃå ˙˻Ƽ˦ƙ ÜþƓ˴ƿǕå ˛ƽǈ ˛ɂï˗˯ƕ
.Ɠǌƕ Ɇ˸ƶǄǃ ˛ɂï˗˯ǃå Ɨ˭˻ǋ 

8.  Ɨ ˠƺ˯ǃ ˙ˮǂá Ɨ ǃƓǆ ƸǃƓ ˸Ⱥ Ɨ ƑƓ˹ǃå ɖ˟Ɠ˹ǆ ǑƼ Ɨƶƿå˦ǃå Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃƓȺ ˥ɂ̇ ưƓ˲˸ǃå ˚˻ƽ˲ƙ
˱ƶǃå ˔ˮ˴Ⱥ ɖ˟Ɠ˹˸ǃå ˣǄ˯ǃ ˙ƽ˴ǃå ˥˻ǈāƓƶ˯˸ǃå ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ˔˹˱ƙ ˥Ƶ ƝƙƓ˹ǃå ˚

.í˦ƿ˦ǃå ïƓƶƪá ÷Ɠƽƙïå ˥Ƶ ƝƙƓ˹ǃå Ɨ ˵ ʹ˸ǃå úā˙ˢǃå 
ƲƜä̠ ˶ǁä 

1. ) ˤɂ̇ ǆ ˦ƕá ˗˸˲ǆ ǑǄƵ ˗˸ơá .í2009 ÜǑˮ˻Ǆǃå Ɇ˸ƶǃå û˦ƪā ǑǃƓƶǃå ʕǄƶ˯ǃå èƓƞ̇˳ ǆ Ü(
.è̇ ƪ ƗƶǆƓƞ Ɨ Ɂ̇ ˯ǃåā æåíǓå Ɨ Ǆǂ 

2. ˸˷ǃ Ǒ˹˟˦ǃå ˚Ḫ̇ ˸ǃå ˙ɂ̇ ǀƙ Ɨ ˮɂï˗˯ǃåā Ɨ ˸ Ǆƶ˯ǃå èƓ˴ƪ˓˸ǃå íƓ˸˯Ƶåā çí˦˱ǃå ÿƓ
)2012.( 
3. ) Ɨǃå̊ ƹ˦ƕ þíá ǑǄƵ ˥˻˴ơ .á2012 ˤ Ǆƶ˯ǃå ˙ɂ˦ˠƙ ǑƼ ǉïāíā Ǒǈā˙˯ḧǃǗå ˤ Ǆƶ˯ǃå Ü(

.Ɠ ˮ˻ǃ ǑƼ ǑǃƓƶǃå 
4. ) ɏāåï ˦ƕá ̠˸ ǆ˲ ǑǄƵ ÿƓ˷ǆï .í2014 ƗǄǆƓ˵ǃå Ɨ ˸˹˯ǃå ǑƼ Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯ǃå ïāí Ü(

ǄǆƓ˵ǃå ˥ǌ˸Ǆǃ ǑǃƓƶǃå ˗ǌƶ˸ǃå ÜƓ ˮ˻ǃ ǑƼ.Ɨƙå̇ ˶ǆ Ɨ 
5.  ˛ɂï˗ƙ Ɨ˭˻ǋ ßƓ˷Ƶáā èƓƶǆƓ˱ǃåā ˗ǋƓƶ˸ǃå Ɨ Ǆ˟ ƴǆ Ɨ ˶˳Ƭ èǚƕƓǀǆā Ɨ ǈå˗˻ǆ èåïƓɂð

) Ǒˮ˻Ǆǃå æ˦˹˱ǃƓȺ2014.( 
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6. ) ƗƬƓɜƵ ˗˸˲ǆ Ǐƽˠ˶ǆ .í Üɏ˗˱ǃå ˗˻ƶƪ Ǐ˴ ʸ .í2004 Ǒ˹ǀ˯ǃå ˤ Ǆƶ˯ǃå Ɲǆå̇ ƕ Ü(
.ÿ˦ǋ Ɨƪ̠ǌ˹Ǆǃ ǑǃƓƶǃå ̠ǌƶ˸ǃå ÜƓǋ̇ɂ˦ɣƙ Ɇˮƪā Ɠˮ˻ǃ ǑƼ Ǒ˹ǌ˸ǃåā 

7. ) Ɠ ˮ˻ǃ ˦˹ɂï˦ƙ Ɨ Ǆ˸Ƶ2014.( 
 
 

 

 

 ƕƨäîì  ƕǂƟ˗˶ǁä Ʉ˹ɚ˳Ɨ Ʉ˲ǂ˲˭Ɠ ƕ ˷ƴ˶ǁä ìäʕ ˶ǁä ÞƑɀ˘˹ƺ Ǐƺ ƕ ƏƑ˷ˮǁä ƕ˶ˠǆǔǁ
 ˣɀˤḥ˭ǁä æîä̠ ˰ǁ üƑƴƻǁä éíˤ˶˷ǁä ýä˕˱˭ƨƑȸ ƕƾ ʼ˗ǁä ƕ ˳ƷǓä Ǐƺ ǍǁĀǓä

EHF 

 A Study of Binary Systems in Material Physics Concerned A 

Sequence of the First Phase Formation in Thin Films Using the 

EHF 

 
ðäîˤƓä ˗˶Ƴ ǍǂƳ æ˕˹˶Ɵ.ì 

/˔ƿ̇ ˸ǃå ƗƶǆƓƞ þ˦Ǆƶǃå Ɨ Ǆǂ - ßƓɂ̊ ˻ƽǃå ˤ˴ƿ 
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˛˱ǂ˶ǁä 
EHF ) ˥ɂ˦ḧ˯ǃå çïå̇ ˲ǃ ýƓƶƽǃå êî˦˸˹ǃå ˦ǋmodel formation of heat effective  (

 êî˦˸ǈ í˗˲Ȼ .èƓ Ḫ̇ ˸ǃå ïå˦˟á Ɇ˻ɜ˵˯ƕ ˓ˮ˹˯ǃå Ǌ˹ɜ˸Ȼ êî˦˸˹ǃå å˘ǋ ˖˻ơEHF ˲ǃå çïå̇
 ˥ɂ˦ḧ˯Ǆǃ ƗǃƓƶƽǃåH⇔ȹÜ Ǒ˯ǃåā ˗˸˯ƶƙ ǏǄƵ Ɨǀɂ̇ ˟ ïƓ ˯Ƥã ˚˻Ḫ̇ ˯ǃå ýƓƶƽǃå  ˦ ǈǖǃ÷å ƗǄƵƓƽ˯˸ǃå ǑƼ 

Ɨǌƞåā ˦˸˹ǃå  ÿ˦ɜǃ ˗˲ǃå ǏǈíǕå ÜɆƑƓ˴Ǆǃ êî˦˸˹ǃå Ƌ ˹˯ǒ Ɇɜ˵Ⱥ Ơ ˲Ʈ ƗǄơ̇ ˸ǃƓȺ åǏǃāǕ ýǚƤ 
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Ɇ˻ɜ˵ƙ èå˗˻˴ Ǆ˻ƪ ÿíƓƶ˸ǃå silicides metal Ɠǋ̇ ˻ƹā ˥ǆ Ɨ˸ˢǈǕå Ɨ ƑƓ˹˰ǃå ÿíƓƶ˸Ǆǃ .çï˗ǀǃå 
ǏǄƵ ˓ˮ˹˯ǃå  Ɠ˸Ḫ .èå˗˻˴ Ǆ˻˴ǃå Ɨ˸ˢǈá ǑƼ Ơưåā Ɇɜ˵Ⱥ Ơ˷˯ǒ ƗǄơ̇ ˸ǃå Ɇ˻ɜ˵ƙ Ɇ˴Ǆ˴˯ƕ

 êî˦˸ǈ þ˗˳˯˴ȻEHF  ćƓ˷Ȼá ̇ǌsɂā .ƗǄơ̇˸ǃå Ɇ˻ɜ˵ƙ ǏǄƵ ̊ƞå˦˲ǃåā ̝Ƒå˦˵ǃå ïƓƛá ̇˻ ƽ˴˯ǃ
 êî˦˸ǈ ɖ˻ˮˠƙ ˥ɜ˸Ȼ ˃ ǂEHF  èå̊ ˻ǆ ˥ǆā ÜƗ˰˲˯˴˸ǃå Ɨ ǈ˦ǒǕå Ɨǆ̊ ˲ǃåā ï˚˻Ǆǃå ǏǄƵ

 êî˦˸ǈEHF å ˗˲ǃå ïƓ ˯Ƥå ˦ǋ ǑƼ ɏï̆ǃå ɊǄ˳Ǆǃ ñƓʿ˸Ḫ ɆƑƓ˴Ǆǃ ̝ Ḫ˻˯̇ǃå ˥ǆ ǏǈíǕ
 ˣǃî ƴƞ̇ ɂā Ɠ˸ǌ˹˻ƕ Ɨ ƪƓƪǕå èƓƼǚ˯ƤǗå ˥˻ƕ ƗǈïƓǀ˸ǃåā ɖ˻ƿí Ɇ˻Ǆ˲ƙ ˥Ƶ Ʉ˵ɜɂā .Ɨǌƞå˦ǃå

 êî˦˸ǈ ÿá Ɨǀʿơ Ǐǃã ćƓƪƓƪáEHF   ýƓƶƽǃå êî˦˸ ǃ˹å Ąåîå .çïå̇˲ǃå èƓƞïí ÷Ɠƽƙïã ˥ǆ ̠˻ƽ˯˴Ȼ
 ˥ɂ˦ḧ˯ǃå çïå̇ ˲ǃEHF ḧ˯ƕ ˓ˮ˹˯Ǆǃ ëƓ˱˹ƕ Ǌǆå˗˳˯ƪå ˤƙˢǈǕå ǑƼ ǏǃāǕå ƗǄơ̇ ˸ǃå ˥ɂ˦ Ɨ˸

Ɨ ƑƓ˹˰ǃå. 

Abstract 

EHF is an effective heat of formation model. This model can predict 

the formation of the phases of the compounds. The EHF model 

determines the effective heat of ȹȼ⇔, formation, which depends on 

the method of selecting the effective concentration of the reacting 

species in the growth front to be the minimum liquid. The model 

correctly predicts the first phase during the formation of silicides 

metal and other binary metal systems. The ability to predict phase 

sequence formation is clearly demonstrated in silicides systems. The 

EHF model is also used to explain the effects of impurities and 

barriers on phase formation. It also shows how the EHF model can 

be applied to the laser and the induced ionic beam. The EHF model's 

advantages are to select the minimum liquid composition as a 

measure of atomic mixing at the interface. It reveals an accurate 

analysis and comparison of the fundamental differences between 

them mainly due to the fact that the EHF model benefits from higher 

temperatures. Then, the effective heat of formation (EHF) model 

was used successfully for predicting the first phase formation in 

binary systems 

  ƕǄ˕ƾ˶ǁä 
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ï˦ˠǃå Ɇ˻ɜ˵ƙ ÿƓḪ ˗ǀǃ(ǏǃāǕå ƗǄơ̇ ˸ǃå)  ̠ǒ̠ƶǄǃ ƓĄƵ˦ư˦ǆ ǑƑƓ˹˰ǃå þƓs˹ǃå ǑƼ ɆƵƓƽ˯ǃå ßƓ˹ƛá
ǏǃāǕå ƗǄơ̇ ˸ǃå ˥ɂ˦ḧ˯ƕ ˓ˮ˹˯Ǆǃ ƗƽǄ˯˳ǆ ˗Ƶå˦ƿ èƓƪåï˗ǃå ǉ˘ǋ ˕ơ̇ ˯ƿåā èƓƪåï˗ǃå ˥ǆ ]1-5[ Ü

 ˖˻ơ ñ˦ɂï˦˯ɂ̇ ƕ þ˗˳˯ƪã]6-8[  ƗǄơ̇˸ǃå ÿ˦ḧ˯ƕ ˓ˮ˹˯ǃå ˥ǆ ̇˻˰ɜȺ ̇ǂ˰á ćƓƪƓƪá ćƓ˱ǌ˹ǆ
 ýƓƶƽǃå çïå̇ ˲ǃå êî˦˸ǈ ßƓˠƵå ýǚƤ ˥ǆ ǏǃāǕåEHF . þå˗˳˯ƪå ˥ɜ˸Ȼ ˃ Ḫ êî˦˸˹ǃå Ơư˦ǒ

 ˥ɂ˦ḧ˯Ǆǃ ƗǃƓƶƼ Ɨƞï˗Ḫ Ɠǌ˹Ƶ ˙˻ˮƶ˯ǃå ˤ˯ǒ Ɠǆ˗˹Ƶ ˥ɂ˦ḧ˯Ǆǃ çïå̇ ˲ǃå èƓƞïíH⇔ȹÜ Ⱥÿå̇ ˯ƿǗƓ ƴǆ 
Ɨ ˻Ḫ̇ ƙ Ɇƿá ï˗ƿ ˥ɜ˸ǆ ˥ǆ ïƓǌ˶ǈǗå)˗˲ǃå ǏǈíǕå ɆƑƓ˴Ǆǃ (ǑƼ þƓˢ˹ǃå ǑƑƓ˹˰ǃå Ǆǃ˓ˮ˹˯ ˥ɂ˦ḧ˯ƕ 
Ɇǂ ˥ǆ ƗǄơ̇ ˸ǃå ǏǃāǕå Ɇơå̇ ˸ǃåā Ɨǀơǚǃå .å˘ǋ êî˦˸˹ǃå ˥˻ƕ ǒ˗ǃå ˦ ˯ǃåā Ɨɂïå̇ ˲ǃå èƓ ɜ ǆƓ˹ ˙Ƽå

 ÜƗǌƞå˦ǃå ǑƼ ˙ƮƓ˹ƶǄǃ ýƓƶƽǃå ˚˻Ḫ̇ ˯ǃå āá Ɇ˻ɜ˵ƙ Ɨ Ǆ˸ƶǃ ƗƶƼå˗ǃå ç˦ ǀǃå ˙˻Ƽ˦ƙ ˤ˯ǒ
ï˦ˠǃå(ǏǃāǕå ƗǄơ̇ ˸ǃå)  ç̇ ˲ǃå ˛ ˻ƞ ƗƿƓ˟ ǑƼ ˙˻˻ƺ˯ǃå ýǚƤ ˥ǆ
)energy Gibbs free )(↔Gȹ ( ƗǃíƓƶ˸ǃå ǑƼ Ɠ˸ǂ1  ˖˻ơ↔ Hȹ ˦ǋ ˙˻˻ƺ˯ǃå ǑƼ  Ɏ˦˯˲˸ǃå 

 ɏïå̇˲ǃå ßƓ˹ƛá ˯ǃå ɆƵƓƽā çïå̇ ˲ǃå Ɨƞïí ˗˹Ƶ↔Sȹ  ˦ ǋǚƵƓƽƙ ÿá Ɠ˸Ɂā Ɠ Ɂā˙˯ǈǙå ǑƼ ˙˻˻ƺ˯ǃå è
 ɖɂ̇ ˟ ˥Ƶ ˛ ˻˱ǃ ç̇ ˲ǃå ƗƿƓˠǃå ˔ɂ̇ ǀƙ ˥ɜ˸Ȼ ÜƗ Ǆ˶ǃå ƗǃƓ˲ǃå ǑƼ é˗˲ƙ Ɨǀ ʾ̇ ǃå Ɨ ˵ƹǕå
 ˥ǆ ƓĄɂ̇ƿ ƓɁā̇˯ǈǗå ǑƼ ̇˻ƺ˯ǃå ïƓ˯Ƶå ˥ɜ˸Ȼ ̟ ơ˻ Üǉ̠ơā ɆƵƓƽ˯Ǆǃ ǑƪƓʿǃå ɏïå̇˲ǃå Ɏ˦˯˲˸ǃå

Ɨ˸ˢǈǕå ˤˢƶ˸ǃ ˙ƽ˶ǃå. 
         )ȹGº = ȹHº ī TȹS¼ĽĽĽĽĽĽĽĽĽ.Ľ. (1( 

 å˘ɜǋā)298 ↔ Hȹ å ↔ Gȹ(  æ˦Ḫ ÿƓǆ˦˻ǈ ç˗ƵƓǀǃ ƓǀƼā]9[ ˤ ʿǃå þå˗˳˯ƪå ˥ɜ˸Ȼ ˖˻ơ Ü
 ƗɂïƓ ʹ˸ǃåK298åT  èƓȺƓ˴˲ Ǆǃ ƗǄ˶ǃå íå˦˸ǃå ǑƼ ƓɁā̇˯ǈǗåā ɏïå̇˲ǃå Ɏ˦˯˲˸ǃå ˥ǆ

 ˥ɂ˦ḧ˯Ǆǃ ƗǃƓƶƽǃå çïå̇ ˲ǃå ˃ɂ̇ ƶƙ ˤ˯ɂā çïå̇ ơ Ɨƞïí ɏá ǑƼ Ɨɂïå̇ ˲ǃå Ɨ ɜ ǆƓ˹ǒ˗ǃå]8[  ˦˲˹ǃå ǏǄƵ
:ǑǃƓ˯ǃå 

  ˥Ƶ ˙ˮƶȻ ˖˻ơ↔ Hȹ ā H⇔ȹ èå˗ơ˦ǃƓȺ»- (ta.mol) KJ êî˦˸ ǃ˹ ĄƓǀƼā .EHF ˖˻ơÜ ˤ˯ǒ
Ɨ Ǆ˶ǃå ƗǃƓ˲ǃå ˥ɂ˦ḧƙ ǑƼ ˤɜ˲˯ǃå  ïƓ ˯Ƥå ɖɂ̇ ˟ ˥Ƶ (Ɨǀơǚǃå Ɇơå̇ ˸ǃåā ǏǃāǕå ƗǄơ̇ ˸ǃå)

ЎHӸ Ў(Ј     

    
ȣ ς  



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   млс 

 
 

˦˸˹ǃå Ɨǌƞåā ǑƼ ƗǄƵƓƽ˯˸ǃå ÷å˦ǈǖǃ ýƓƶƽǃå̊ ˻Ḫ̇ ˯ǃå ÜƵƓƽƙ ˗˹Ƶ˦˸˹ǃå Ɨǌƞåā ˣǃî ǏǄƵ ýƓ˰ǆ Ɇ
 ˥ɂ˦ḧ˯ǃåā ̞ǃƓɁ˦ḧǃåā ÿ˦ḧǄ˻˴ǃå ùùùùùùùǃ ˔ǀƙ̇ ˸ǃåCoSiǌƞå˦ǃå ǑƼ ýƓƶƽǃå ˚˻Ḫ̇ ˯ǃå ÿƓḪ åîã . Ɨ

20%  ùùǃ Ɨ ˴˹ǃƓȺiSƼ ̊Ḫ˻˯̇ǃå ÿ˦ɜȻ ǊǄƵ . ǑCoSi  ˦ǋ50%  ɏïå̇˲ǃå Ɏ˦˯˲˸ǃå Ɨ˸ āʾ
 Ɨ ƪƓ ʿǃå↔ Hȹ Ɨ˸ Ǆʿǃ ƗɂāƓ˴ǆ ÿ˦ḧƙ »- (at.mol) KJ 50  ¯Ɇ˻ɜ˵˯ǃ CoSi  ǑˠƶȻ å˘ǋā

                                                                                 :Ɇ˻ɜ˵˯ǃå Ɨ˸ ʾ ˥ǆ ƗǃƓƶƽǃå çïå̇ ˲ǃå 

  ȹH = - 50.0 (
5.0

2.0 ) =- 20.0 kJ (mol. at)- 1ĽĽ. (3) 

 

 
Ɇɜ˵ǃå1 Ɋˠ˳ǆ :EHF  þƓˢ˹ǃSi- Co ǑƑƓ˹˰ǃå 
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˓ǁƑȿˤḥǁä çä˕˹˲ ǂƨ Ʉ˹ɚ˳Ɨsilicides ı Co  ýƑˠǆ ǏƺSi- Co ǏƏƑ˷ˮǁä 
 ýā˗˱ǃå í̇ ˴Ȼ1  Ɇ˻ɜ˵ƙ ˚ɂ̊ ƶƙ Ɨ ǈƓɜǆå ǑƼ ˖˲ Ǆǃ ˕ǆ˗˳˯ƪå Ǒ˯ǃå èƓƪåï˗ǃå ˞ƶȺ

 ˕ǃƓɁ˦ḧǃå èå˗˻˴ ǄƪSilicides Cobalt  ˔˻ƪ̇ ˯ƕ ˣǃîā ˥ǆ ɖ˻ƿï ßƓ˵ƹ ǏǄƵ ˕ǃƓɁ˦ḧǃå
 Ɇ˴Ǆ˴ƙ ÿ˦ɜȻ ÿ˦ḧǄ˻˴ǃå ǏǄƵ ̞ǃƓɁ˦ḧǃå ˥ǆ ɖ˻ƿ̇ǃå ßƓ˵ƺǃå ̝ ƪ˻̇ƙ ʕ˯ǒ Ɠǆ̠˹Ƶ çíƓƵ .ÿ˦ḧǄ˻˴ǃå

˦ǋ ï˦ˠǃå Ɇ˻ɜ˵ƙ Si2Co  ˤƙ ÜɆ˻ɜ˵˯Ǆǃ Ǐǃāå ƗǄơ̇ ˸ǂiCoS  Ąå̇˻Ƥáā2iCoS ]10-13[ 
 ĄƓˮ˴ǈ ƗǃƓƵ çïå̇ơ èƓƞïí ǑƼ ɊǀƼ ç̇˻ƤǕå ƗǄơ̇˸ǃå Ɇ˻ɜ˵ƙ ʕ˯ǒ ÿƓơǕå ˥ǆ ̇˻ Ḫ˰ ǑƼāÜ  Ɏå

 ˥ɂ˦ḧ˯Ǆǃ Ɨ˹˻ƶǆ çïå̇ ơ èƓƞïí ðāƓ˱ƙ ˤ˯ǒ Ɠǆ˗˹Ƶ]14-20 Û[ xǃî ˥ɜ˸Ȼ Ɏ̇Ƥá ƗơƓǈ ˥ǆā
 Ǐǃå Ɏí˓ǒ Ɠ˸ǆ ǏǃāǕå ƗǄơ̇˸ǃå ðāƓ˱ƙ ʕ˯ǒ ̟ ơ˻ ÿ˦ḧǄ˻˴ǃå ǏǄƵ ̞ǃƓɁ˦ḧǃå ̝ ƪ˻̇ƙ ýǚƤ ˥ǆ

 ùùùǃ ˙ƬƓ ˸ǃå Ɇ˻ɜ˵˯ǃåiCoS  ā2iCoS ) ˚ƑƓḪï ǏǄƵ100(iS )ā111(iS ]21-24                             .[                    

    üĀ˕˯ǁä1˓ǁƑȿˤḥǁä çä˕˹˲ ǂƨ Ʉ˹ɚ˳˭Ɠ ƕ ˷ƴ˶ǁä çƑƨäî˕ǁä ˜ƴ ǁ óä̠ ƴ˭ƨä :silicides ı 
Co Ǐƺ  ýƑˠǆSi- Co 

Cobalt Silicides 

Syste
m 

Ambient Si- Type 
Referenc

e 
Silicide 

Formation 
Temperature 

Si/Co vacuum 100 10, 11 

CoSi 350 ºC 

CoSi 375 ºC 

2Cosi 550 ºC 

Si/Co vacuum 100,111 12 

CoSi 350 ºC 

Si2Co 425 ºC 

2CoSi 550 ºC 
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Si/Co vacuum 100 13 

CoSi 420 ºC 

Si2Co 500 ºC 

2CoSi 700 ºC 

Si/Co vacuum 100,111 14 2CoSi 400ı650 ºC 

Si/Co vacuum 100 15 2CoSi 800 ºC 

Si/Co 2N 111 16 2CoSi 450 ºC 

Si/Co vacuum 001 17 2CoSi 500 ºC 

Si/Co vacuum 100 18 2CoSi 430 ºC 

Si/Co vacuum 111 19 2CoSi 400 ºC 

Si/Co 2N 001 20 2CoSi 600 ºC 

Si/Co vacuum 100 21 
CoSi, 

2CoSi 
450 ºC 

Si/Co vacuum 111 22 
CoSi 450 ºC 

2CoSi 600 ºC 

Si/Co vacuum 100 23 
CoSi 450 ºC 

2CoSi 600 ºC 
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˓ǁƑȿˤḥǁä çä˕˹˲ ǂƨ Ʉ˹ɚ˳Ɨsilicides ı Co îƑ˳˭ǆǕä ˘ƜƑƟ üǘƢ ˣǄ  
 Ɨ˸ˢǈá ɖƕƓ˴ǃå ß̊ ˱ǃå ǑƼ Ɠ˹˵ƿƓǈSi- Co Ǒ˯ǃå Ḫ̇ǒ Ɠ˸˹ƕ˻ Ü̊ƞƓơ Ɨǀ˟ ÿā̠ƕ Ɠǌ˯ƪåïí ̞ ƙ˸ ˚

 Ɨ˸ˢǈá ǏǄƵ ß̊ ˱ǃå å˘ǋSi- Co Ǒ˯ǃå ˚ƞƓơ èƓǀ ˟ í˦ƞā ǑƼ Ɠǌ˯ƪåïí ˕˸ƙ ˥˻ƕ ƗƽǄ˯˳ǆ 
 ýā̠˱ ǃå í̇˴ɂā ÿ˦ḧǄ˻˴ǃåā ̞ǃƓɁ˦ḧǃå2  ƗƽǄ˯˳˸ǃå ˚ƞƓ˲ǃå èƓǀ ˟Ǒ˯ǃå  ǑƼ ˖˲ Ǆǃ ˕ǆ˗˳˯ƪå

 ˕ǃƓɁ˦ḧǃå èå˗˻˴ Ǆƪ Ɇ˻ɜ˵ƙ ˚ɂ̊ ƶƙ Ɨ ǈƓɜǆå)Silicides Cobaltýā˗˱ǃå ˥ǆ Ơ˷˯ɂā .( 2 
Ɨ ˴˹ǃƓȺ Ǌǈá )˕ǃƓɁ˦ḧǃå èå˗˻˴ Ǆƪ Ɇ˻ɜ˵˯ǃSilicides Cobaltˤˢƶǆ ( Ɠ˲ȺǕåé ]25-28 [

 ̞ǃƓɁ˦ḧǃåā ÿ˦ḧǄ˻˴ǃå ˥˻ƕ ̊ƞƓơ ƗǀɣḪ þ˦˻ǈƓ˯˯˻ǃå þå̠˳ ƪ˯ƎȺ Ɠǋâå̇ƞå ʕƙ ̠ǀƼCo/Ti/Si  ˗Ḫ˓ƙā
Ɇ˻ɜ˵ƙ Ǐǃå ƝƑƓ˯˹ǃå ˤˢƶǆ 2iCoS  ÿá ˖˻ơoC  ç̊ ˻Ḫï ƴǆ ɆƵƓƽ˯Ǆǃ ˚ƞƓ˲ǃå ýǚƤ ˙˵˯˹ǒ

iS Ɇ˻ɜ˵ƙ āá ˥ɂ˦ḧ˯ǃ Ɇ˷ƼǕå Ɠǌǈá þ˦˻ǈƓ˯˻˯ǃå èƓǀ ˟ ˕˯ˮƛá ˗ǀǃā 2iCoS  ƴưā ɖɂ̇ ˟ ˥Ƶ
Ɨǀ ˟ ˥ǆ Ɨǀ ïʾ Ti  Ǐǃå Ɏí˓ɂā ǏǃāǕå ƗǄơ̇˸ǃå ðāƓ˱ƙ ʕ˯ǒ ̟ ơ˻ ÿ˦ḧǄ˻˴ǃåā ̞ǃƓɁ˦ḧǃå ˥ƕ˻

 Ɠ˸ǋā ˥˻˯˻ǃƓ˯ǃå ˥˻˯Ǆơ̇ ˸Ǆǃ ˙ƬƓ ˸ǃå Ɇ˻ɜ˵˯ǃåiCoS  ā2iCoS  ÿ˦ḧǄ˻˴ǃå ç̊˻Ḫï ǏǄƵ]29-
32[ ýā˗˱ǃå ǑƼ Ơư˦ǆ Ɠ˸Ḫā .2 ) þ˦˻ Ƽ˹Ɠǌǃå ˥ǆ Ɨ˹˻ˮǃå èƓǀɣǃå þå̠˳ ƪ˯å ˥ɜ˸Ȼ ĄƓ˷ȻáfH (

) þ˦˻Ɂ˦˻˹ǃåābNƓǆ̇ ˱ǃå ā () þ˦˻ǈeG( þ˦˻ǈ˗˻ˮǃ˦˸ǃåā )oM) ˥˻˯˴˱˹˯ǃåā (W˹ƕ ( ǏǄƵ ëƓ˱
) ç̊ ˻Ḫï100(Si Ɇ˻ɜ˵˯ǃ ïƓ˵˯ǈå ˚ƞƓ˲Ḫ iCoS ā2iCoS ]30-35[ Ɨƞïí ÿá ˖˻ơ Ü

 ïƓ ƞå ˤ˯ǒ ˖˻ơ .Ɨ Ǆ˶ǃå ƗǃƓ˲ǃå ƴǆ ɆƵƓƽ˯Ǆǃ Ɨɂïå̇ ˲ǃå Ɠɜ ǆƓ˹ǒ˗ǃå ǏǄƵ ˙˻ƛƋƙ Ɠǌǃ ˛ ǃ çïå̇ ˲ǃå
 èƓǀ ˠǃå þå˗˳˯ƪƎȺ ǏǄƵá çïå̇ ơ Ɨƞïí ˗˹Ƶ ɆƵƓƽ˯ǃå ̇ơ ĄƓˮƪ ǑɣƶȻ Ǚ å̆ǋ ˥ḧǃā Ɨ˹˻ˮǃå ĄƓɂïå

 ƗǄơ̇ ˸ǃå ðāƓ˱˯ǃSi2Co  Ɇˮƿ ˥ǆ þƓ˸˯ǋǗå ˥ǆ ï̠ƿ ̇ǂˮƋȺ ̞˻sơ Ɏ̇ƤǕå ÿíƓƶ˸ǃå Ɠǆå
Ɇ˻ɜ˵˯ǃ ˚ƞå˦˲Ḫ Ɠǌǆå˗˳˯ƪƎȺ ˥˻˰ơƓ ǃå 2iCoS  ˥ǆ ĄǚḪ āå ǉ̠ơ˦ǃ iCoS  ā2iCoS  ǉ˘ǋā

) þā˙ḧǃå Ǒǋ ÿíƓƶ˸ǃåCr) þ˦˻ǃƓ˯˹˯ǃåā (TaƼƓưã ˦ǋ ƗƮƓƤ Ɨ ˸ǋá Ǌǃ Ɠ˸ǆā .(å Ɨɜ ˮƪ Ɨ Ǐǃ
 Ɨɂ̇ ˲ǃå ˥ǆ Ɨ ʼƓưå èƓƞïí ƓḧǄ˻˴ǃå ɆƶƼ íï ˤȻ˗ǀƙ ˤ˯ǒ ˖˻˲Ⱥ ˚ƞƓ˲Ḫ Ɠǌǆå˗˳ƪɀā ˥˻ƶǆ ÿ˗ƶǆ
 ˙˻˰ḧǃå ñïí ˗ǀǃā Üíå˦˸ǃå ˝ƑƓ˶Ƥ ˃ ḧ˯ǃ Ɠǌǆå˗˳˯ƪå ˥ɜ˸Ȼ Ǒ˯ǃå (ǉ̊ ˻Ḫ̇ ƙā ˙˶˹ƶǃå ïƓ ˯Ƥå)

Si/Co vacuum 100 24 
CoSi 500 ºC 

2CoSi 600ı700 ºC 
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 ˝ƑƓ˶Ƥā ˥ɂ˦ḧƙ ǏǄƵ ˣƑƓ ˴ǃå ƗƵƓ˹Ʈ ˙ƮƓ˹Ƶ ˙˻ƛƋƙ ˥˻˰ơƓ ǃå ˥ǆ2iCoS ]42-48 [
ã ǏǄƵ ÿā̇Ƥà ̊Ḫïā ˖˻ơ ï˦ˠǃå Ɇ˻ɜ˵ƙ Ɇ˴Ǆ˴ƙ ǏǄƵ ˙˻ƛƋ˯Ǆǃ ˚ƞƓ˲ǃå èƓǀ ˟ þå˗˳˯ƪ
˚ƞƓ˲ǃå Ɨǀ ˟ þå˗˳˯ƪƎȺ iT Ɇ˻ɜ˵ƙ ˤƙ 2iCoS ) ˥ǆ çïå̇ ơ èƓƞïí ˗˹ƵCo900-550( 

]49 Û[˥ǆ ˚ƞƓ˲ǃå Ɨǀ ˟ þå˗˳˯ƪå ˗˹Ƶā Ta  Ɇɜ˵ƙ Ɍơ˦ǃ2iCoS  ˗˹ƵCo560  Ɇɜ˵ƙā
iCoS  ˗˹ƵCo850 ]50 Û[Ɇ˻ɜ˵˯ǃ í˦ǌ˱ǃå ˞ƶȺ üƓ˹ǋ ˕ǈƓḪā 2iCoS  ǑƼ Ɨɂï˦Ǆˮǃå

 çïå̇ ơ èƓƞïíCo600 )˗ǒ˗˲ǃå ˥ǆ Ɨǀ ˟ þå˗˳˯ƪåāFe ÿ˦ḧǄ˻˴ǃåā ̞ǃƓɁ˦ḧǃå ˥ƕ˻ ̊ƞƓ˲Ḫ (
]51 Û[) þå˗˳˯ƪã ˤƙ ˣǃî Ǐǃã ƗƼƓưǗƓȺZr Ɏíå Ɠ˸ǆ ÿ˦ḧǄ˻˴ǃåā ̞ǃƓɁ˦ḧǃå ˥ƕ˻ ̊ƞƓ˲Ḫ (

Ɇɜ˵ƙ Ǐǃå 2iCoS  ˥ǆ ǏǄƵá çïå̇ ơ Ɨƞïí ǑƼCo 600 ]52-54.[ 
 

 üĀ˕˯ǁä2 ˓ǁƑȿˤḥǁä çä˕˹˲ ǂƨ ˣɀˤḥƗ üˤƟ çƑƨäî˕ǁä ˜ƴ ǁ óä̠ ƴ˭ƨä :silicides ı Co 
 üǘƢ îƑ˳˭ǆǕä ˘ƜƑƟ çƑƾ ˝ 

 
Cobalt Silicides 

System 

Ambient
 Si-Type
 Reference
 

Silicide 
Formations 

Temperatures 

Si/Ti/Co 

2N 00
1

 

25 2CoSi 850 ºC 

Si/Ti/Co 

2N 10
0

 

26 2CoSi 550 ºC 
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Si/Ti/Co 
va

cu
um

 10
0

 

27 2CoSi 600 ºC 

Si/Ti/Co 

2N 10
0

 
28 2CoSi 

750 ı 

900 ºC 

Si/Ti/Co 

2N 10
0

 

29 

CoSi 600 ºC 

2CoSi 
700 ı 

750 ºC 

Si/Ti/Co 

va
cu

um
 10

0
 

30 

CoSi 500 ºC 

2CoSi 600 ı 700 ºC 

Si/Ti/Co 

va
cu

um
 10

0
 

31 
CoSi 420 ºC 

2CoSi 500 ºC 

Si/Ti/Co 

va
cu

um
 10

0
 

32 

CoSi 500 ºC 

2CoSi 
600 ı 

700 ºC 

Si/Hf/Co 

va
cu

u
m 10

0
 

33 CoSi 500 ºC 
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2CoSi 800 ºC 

Si/Hf/Co 

va
cu

um
 10

0
 

34 

CoSi 420 ºC 

2CoSi 600 ºC 

Si/Hf/Co 

va
cu

um
 (1

00
)

 

35 
CoSi 500 ºC 

2CoSi 800 ºC 

Si/Nb/Co 

va
cu

um
 10

0
 

30 32 

CoSi 600 ºC 

2CoSi 800 ºC 

Si/Ge/Co 

2N 

10
0

 

33 
CoSi 400 ºC 

2CoSi 750 ºC 

Si/Mo/Co 

2N 

10
0

 

34 
CoSi 600 ºC 

2CoSi 800 ºC 

Si/W/Co 

va
cu

um
 

10
0

 

35 
CoSi 450 ºC 

2CoSi 750  ºC 
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Si/Cr/Co 

2N 

10
0

 

34 2CoSi + CoSi 560 ºC 

Si/Ta/Co 

va
cu

um
 

10
0

 
36 37 2CoSi + CoSi 700 ºC 

va
cu

um
 

11
1

 

36 37 2CoSi + CoSi 700 ºC 

2N 

10
0

 

38 2CoSi 600 ºC 

Si/Zr/Co 

va
cu

um
 

10
0

,
11

1
 

39 40 2CoSi 600 ºC 

Si/Zr/Co 

NH
3

 

10
0

 

39 2CoSi 600 ºC 

Si/W/Co 

va
cu

um
 

00
1

 

41 2CoSi 600 ºC 
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ƕƬǘ˱ǁä 
ƗǃƓƶƽǃå çïå̇ ˲ǃå èƓƞïí æƓ˴ơ ˥ǆ ˥ɂ˦ḧ˯ǃå çïå̇ ˲ǃ ýƓƶƽǃå êî˦˸˹ǃå ˥ɜ˸ƙ H⇔ȹ Ɨǃå˗ǂ ƼǑ 

˚˻Ḫ̇ ˯ǃå þå˗˳˯ƪƎȺ Ɨ ˻Ḫ̇ ƙ ˗˲ǃå ǏǈíǕå ɆƑƓ˴Ǆǃ ǑƼ þƓˢ˹ǃå ǑƑƓ˹˰ǃå ñƓ ʿ˸ǂ ǃƗ ˴˹ èå̊ ˻Ḫ̇ ˯ǃå 
ƗǃƓƶƽǃå ˥ǆ íå˦˸ǃå ƗǄƵƓƽ˯˸ǃå ǑƼ Ɨǌƞåā Ü˦˸˹ǃå ˖˻ơ ˥ɜ˸Ȼ ˓ˮ˹˯ǃå Ɇ˻ɜ˵˯ƕ ơ̇ ˸ǃåƗǄ ǏǃāǕå Ǚã 
ÿá êî˦˸ǈ EHF ˗˲Ȼ ɊǀƼ ˥ǆ Ɇ˻ɜ˵ƙ Ǌƞā å ÜǊ ʼ æ˦ƹ̇ ǆ ˙˻ƺǃå ˔Ḫ̇ ˸ǃH⇔ȹ ˗˹Ƶ ƙ˚˻Ḫ̇ 
ýƓƶƼ ˥˻ƶǆ ú˦ƪ ɏí˓ǒ Ǐǃå ˙ˮǂå ˙˻˻ƺƙ ǑƼ ƗƿƓˠǃå ç̇ ˲ǃå ˕˻ơ Ɇ˰ǆ ǉ˘ǋ ƗǄơ̇ ˸ǃå ƿ̠  ÿ˦ɜȻ 
Ɇǌǃ ˚ƞƓơ ƴ˹˸Ȼ ǊǄ˻ɜ˵ƙ ǑƼ Ɨǌƞåā ˦˸˹ǃå ƗǄơ̇ ˸ǃå Ɇ˻ɜ˵ƙ ǏǄƵ ˙ƛ˓ƙ ˗ƿ Ǒ˯ǃå Ɇǆå˦ƶǃå ˥ǆā 

 ˥ǆ ǉƓ˱ƙǗå ā ɖƕƓˠ˯ǃå Ü çïå̇ ˲ǃå Ɨƞïí ÜýƓ˯˴ɂ̇ ḧǃå Ɇɜ ˀ ÜƗ ǄƤ Ɇḧǃ èåï˘ǃå í˗Ƶ Ɇ˸˵ƙ
 ɊȺå̇ ˯ǃå]8 [ èƓƶƿ˦˯ǃåêî˦˸˹ǃ EHF  Ɇ˻ɜ˵˯ǃ ˕˶˶Ƥ Ɨ ˮɂ̇ ˱ƙ èƓƪƓ ʾ ƴǆ Ɠǌ˯ǈïƓǀǆ ˤƙ

 ÿā̇˵ Ƶā Ɨƛǚƛ ǏǄƵ ï˦˰ƶǃå ʕƙ ǏǃāǕå ƗǄơ̇˸ǃåsiliconĲmetal  ÿƓḪ ǑƑƓ˹˰ǃå þƓˢ˹ǃå ǑƼ
 êî˦˸˹ǃ Ɨƶƿ˦˯˸ǃå ƝƑƓ˯˹ǃå ˥˻ƕ ûƓƽƙå ˣǃƓ˹ǋEHF  Ɨǃ˦ǌ˴ǃå .Ɨ ˮɂ̇ ˱˯ǃåāǑ˯ǃå ǒ Ɠǌƕ ˚˻˸˯

 êî˦˸ǈ þå˗˳˯ƪåEHF å̇ơ èƓƞïí æƓ˴˲ ǃ ćå̊ǋƓƞ Ǌ˯Ǆƶƞ Ɏ̇Ƥá êîƓ˸ǈ þå̠˳ ƪ˯ƎȺ ˥ɂ˦ḧ˯ǃå çï
]46-47[ ,  Ɨ˸ˢǈǕå ǑƼ Ɇơå̇ ˸ǃå ˥ɂ˦ḧƙ ˤǌƼ ǑƼ Ǌǀ ˮˠƙ Ɨ ǈƓɜǆã ˥ǆ íåð ˙˻ˮḪ ˗ơ Ǐǃå å˘ǋā

  .Ɨ ƑƓ˹˰ǃå 
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 ϟЯЋЯЮ ϣУЯПгЮϜ аϝϳЯЮϜ ШыЂϜ аϜϹϷϧЂϝϠ днϠϽЫЮϜ ЍУϷзв ϟЯЋЮϜ ϣуЃЫϦ

сЫϚϝϡЃЮϜ  L309E ) сϚϝϠϽлЫЮϜ ЀнЧЮϝϠ аϝϳЯЮϜ ϣузЧϧϠSMAW( 

Cladding Low Carbon Steel by E309L Using Shielded Arc 

Welding Technic (SMAW) 

ǈǄǗ ˔˹Ʒ ˣ˲Ɵ  -  ˢʾä̠Ɠä Ʉ˹ǂƢ úîƑ̋ 
 Ɨ ƪ˗˹ǌǃå Ɨ ˹ǀ˯ǃå Ɨ Ǆǂ-  ïā˚˹ƞ 

lama823@hotmail.com Email: 

 Abstract 

This study has been done on one of the most important types of 

industrial metals, which is plain-carbon steel (low carbon steel). 

This type of steel with his family characterized by very using wide 

range industry, because of its good technical properties and itôs 

relatively low cost. 

One of disadvantages for this type of steel itôs relatively low 

hardness, which does not respond to the heat treatment by hardening 

process. Hence, we adopt cladding process by using high alloy 

stainless steel electrode E309L. Four symmetrical samples in shape 

have been worked with changing some control factors and welding 

parameters, we obtained very high hardness for four samples in 

study case. We can say with no hesitation that, cladding process in 

all samples gained a complete successful with excellent surface 

hardness and stainless steel properties. 

˛˱ǂ˶ǁäAbstract  

mailto:lama823@hotmail.com
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 Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ˦ǋ ā Ɨ ʸƓ˹˶ǃå ÿíƓƶ˸ǃå ÷å˦ǈå ˤǋá ˥ǆ ˗ơåā ǏǄƵ Ɨƪåï˗ǃå ǉ˘ǋ ˕˸ƙ
 ÿ˦Ɂ̇ḧǃå Ɨ˷ ƽ˳˹ ǃ˸å Ǌ˯ǄƑƓƵ ƴǆ ̝Ǆ˶ǃå å̆ǋ ̊˻˸˯ǒ ā Ü(ÿ˦Ɂ̇ḧǃå ˞ ƽ˳˹ǆ) ɏíƓƶǃåȺ Ɠǌǈ˦ɜ
.ĄƓˮ˴ǈ Ɨ˷ ƽ˳˹ ǃ˸å Ǌ˯ƽǄḪ xǃ̆Ḫ ā ÜƗ˹ƽǃå ǊƙƓƽ˶ǃ ĄƓǆå̠˳ ƪ˯å Ɨy Ɠ˹˶ ǃå ÿíƓƶ˸ǃå ̇˰ǂå ˥ǆ 

 Ɨ˱ǃƓƶ˸ǃƓȺ ƓǌƶƼ̇ ǃ ˔˻˱˯˴ƙ Ǚ Ǒ˯ǃå ā Ɨ˷ƽ˳˹˸ǃå ǊƙíǚƮ ˦ǋ ˔Ǆ˶ǃå å˘ǌǃ Ʉƶ˷ǃå ɉƓǀǈ ˥ǆ
 Ɨɂïå̇ ˲ǃå   þāƓǀ˸ǃå Ɨ ḧƑƓ ˴ǃå ˔Ǆ˶ǃå üǚƪƓȺ Ɨ ˴ḧ˯ǃå Ɨ Ǆ˸Ƶ ɖ˻ˮˠƙ ˤƙ ˣǃ˘ǃ Ü˗˻Ǆ˶˯ǃƓȺ

 ÷˦ ǈ ßå˗˶ǄǃE309L  ǑƑƓɁ̇ ǌḧǃå ñ˦ǀǃƓȺ þƓ˲Ǆǃå Ɨ ˹ǀƙ þå˗˳˯ƪƓȺ Üçíǚ˶ǃå ƴƽƙ̇ ǆ
)SMAW Ɇǆå˦Ƶ ˞ƶȺ ǑƼ ˙˻˻ƺƙ ƴǆ ñƓ ʿǃå ç̇ ˡƓ˹˯ǆ èƓ˹˻Ƶ ƗƶɁïå í˗Ƶ ˘˻ƽ˹ƙ ˤƙ ā Ü(

þƓ˲Ǆǃå èƓ ˠƶǆ ā ˤɜ˲˯ǃå(Welding Parameters)  Ɨ ǃƓƵ çíǚƮ ǏǄƵ ý˦˶˲ǃå ˤƙ ā Ü
.ƗƶɁïǙå èƓ˹˻ƶǃå ǑƼ Ąå̠ƞ 

Ƶ ˘˻ƽ˹ƙ ëƓ˱ǈ ˥Ƶ ý˦ǀǃå ˥ɜ˸Ȼ èåî Ơˠƪá ǏǄƵ ý˦˶˲ǃå ā ƗƶɁïǙå èƓ˹˻ƶǄǃ ßƓ˴ǂǙå Ɨ Ǆ˸
 .ßå˗˶Ǆǃ Ɨǆ˦ǀǆ óå˦Ƥ ƴǆ çðƓ˯˸ǆ çíǚƮ 

ƕǄ˕ƾ˶ǁäIntroduction  
) Ɨ ˴ḧ˯ǃå Ɨ Ǆ˸ƵCladding óå˦˳ǃå ǑƼ Ɠǌ˹ǆ ǏǄƵå çíƓ˸Ⱥ ÿ˗ƶ˸ǃå Ơˠƪ ˃ Ǆƺƙ Ǒǋ (

 ɆǂƉ˯Ǆǃ Ɠǌ˯ǆāƓǀǆ ā Ɨ ɜ ǈƓɜ ˸ǃå(Corrosion) ) üƓḧ˯ơǙå āFriction ā (
ǑǄˮǃå(Abrasion)  }1Ü2.{ 
  ˥ǆ Ɇƿå ÿ˦Ɂ̇ḧǃå Ɨ˴ǈ ǏǄƵ ɏ˦˯˲Ȼ) ÿ˦Ɂ̇ḧǃå ˞ ƽ˳˹ǆ ̝Ǆ˶ǃå ßƓ˴ǂã ʕƙ ̟ ǃ˲å å̆ǋ ǑƼ

0.3%) ÷˦ ǈ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ˦ǋ ā (AISI 1008(  ĄƓˮ˴ǈ Ɨ˷ ƽ˳˹ǆ çíǚƮ āî ā
)HRC = 60 Ɨɂïå̇ ˲ǃå Ɨ˱ǃƓƶ˸ǃƓȺ ƓǌƶƼï ˥ɜ˸Ȼ Ǚ ǊƙíǚƮ ā Üßå˗˶Ǆǃ þāƓǀǆ ˙˻ƹ ā (

) ˗˻Ǆ˶˯ǃƓȺ10Ǚå ˤƙ ā Ü(Ɨ ˹ǀ˯ƕ ßƓ˴ǂ ) ǑƑƓɁ̇ ǌḧǃå ñ˦ǀǃå þƓ˲ǃSMAW ( þå˗˳˯ƪǙå Ɨƶƪå˦ǃå
 ā üǚƪƓȺǃå) ƗƽǄƺ˸ǃå þƓ˲ǄCovered Electrodes ˥ǆ (ǃåǑḧƑƓ ˴ǃå ˔Ǆ˶  þāƓǀ˸ǃå

ßå˗˶Ǆǃ L309E.ǑǄˮǃå ā ɆǂƉ˯Ǆǃ Ǌ˯ǆāƓǀǆ ƴǆ Ąå̠ƞ ƗǃƓƵ çíǚƮ èå̊˸˻ǆ Ǌǃ  ɏ̆ǃå ā Ü 
ǁä þʕȿ̠ḥǁä ̃ ƻ˱˷Ǆ ˒ǂ˴ Low Carbon steel  
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 ƴǆ ÿ˦Ɂ̇ḧǃå ˥ǆ Ɨ˷ ƽ˳˹ǆ Ǌ˴ǈ í˦ƞ˦ƕ ̊˻˸˯ǒ ɏ̆ǃåā ɏíƓƶǃå Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃå ÷å˦ǈå ̠ơå ˦ǋ
 ÿíƓƶ˸ǃå ßƓ˸ǄƵ ˥ǆ ǊǄƵ ɖƽƙå Ɠ˸Ⱥ ā Ąå̠ƞ Ɨ˷ ƽ˳˹ǆ ̝˴˹ƕ Ɏ̇Ƥå ̇ƮƓ˹Ƶ í˦ƞā ƴǆ ̠ǒ̠˲ǃå

 ˔Ƒå˦Ƭ ƓǋïƓ ˯Ƶå ǏǄƵ}3{. 
 Ǌ̓ ðāƓ˱˯ƙ Ǚ Ɠǆ̠˹Ƶ ÿ˦Ɂ̇ḧǃå ˞ ƽ˳˹ǆ ̝Ǆ˶ǃå ̇ˮ ƶ˯ɂā ÿ˦Ɂ̇ḧǃå Ɨ˴ǈ0.3 % þ˗˳˯˴Ȼ ā Ü

Ⱥ) þƓ˲ǃ Ɨ ǄƕƓǀȺ ˚˻˸˯ǒ ā ÜƗ ʸƓ˹˶ǃå èƓǀ ˮˠ˯ǃå ǑƼ ƴƪåā Ɇɜ˵Weldability Ąå̠ƞ ç̠˻ƞ (
) ƗǈƓ˯ǆ ĄƓ˷Ȼá Ǌǃ ā Üÿ˦Ɂ̇ḧǃå Ɨ˴ǈ ôƓƽ˳ǈå ̝ ˮ˴ȺToughness ç˗˻ƞ Ɨ Ǆˠǆ ā (

)Ductility) Ɨ ǃƓƵ Ɇ˻ƺ˵ƙ Ɨ ǄƕƓƿā Ü(Machinability ĄƓ˻˴ ǈ Ɨ˷ ƽ˳˹ǆ ǊƙíǚƮ ˥ḧǃ ā Ü(
Ɨ˱ǃƓƶ˸ǃƓȺ ˗˻Ǆ˶˯Ǆǃ ɆƕƓƿ ˙˻ƹ ˔ǄƮ ˦ǋā ƞ Ɨ˷ ƽ˳˹ǆ ɆǂƉ˯Ǆǃ Ǌ˯ǆāƓǀǆ ĄƓ˷Ȼå ā ÜƗɂïå̇˲ǃå Ąå̠ 

 ˔Ǆ˶ǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ æ˦˻Ƶ ð˙ƕå ˥ǆ Ǒǋ ā}4{. 

ƕƻǂƸ˶ǁä ûǘƨǗä ýä˕˱˭ƨƑȸ ǏƏƑȿ̠ Ǌḥǁä ðˤƾǁƑȸ ýƑ˰ǂǁä ƕ ˷ƾƗ  Shielded Metal 
Arc Welding 

) ƗƽǄƺ˸ǃå þƓ˲Ǆǃå üǚƪå þå˗˳˯ƪƓȺ ǑƑƓɁ̇ ǌḧǃå ñ˦ǀǃƓȺ þƓ˲Ǆǃå Ɨ ˹ǀƙSMAW èƓƽƮå˦˸ǃå ɖƼā (
) þƓ˲Ǆǃ Ɨ ɜɂ̇ ǆǙå Ɨ ʹ˸˱Ǆǃ Ɨ ƪƓ ʿǃåAWS ĄåïƓ˵˯ǈå ā ĄƓƵ˦˻Ƭ þƓ˲Ǆǃå û̇  ˟ƴƪāá Ɏ̠ơã ̇ˮ ƶ˯ƙ (

 ƗǃƓƵ ˃ ǃƓḧƙ í˦ƞā þ̠Ƶ ƴǆ Ɨʿˮɣƙ ā Ɨ˹Ƽ ƗǄƕƓƿ ˥ǆ Ɠǌǃ Ɠ˸ǃ ĄƓ˸ǃƓƵ ƗƵƓ˹˶ ǃå Ɇǀơ ǑƼ
 ĄƓˮ˴ǈ}5Ü6{. 

 Ǐƾ ˬ˞˭ǁä Þä̠ ƜǗäExperimental Procedure 
 èƓ˹˻Ƶ ƗƶɁïå ˚˻ǌ˱ƙ ˤƙ ÜƗ˹˻Ʈ̇ ǃå Ɨ ˸Ǆƶǃå ɉā˙˵ǃå ƗƼƓḪ ǏƼ˦˯˴Ȼ Ɇɜ˵Ⱥ ˖˲ ǃå ˘˻ƽ˹ƙ ô̇ ƺǃ

 ÷˦ ǈ Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå ˥ǆ)AISI 1008 ā íƓƶȺǙå Ɨ ơƓǈ ˥ǆ ƗǀȺƓˠ˯ǆ èƓƽƮå˦˸Ⱥ ā Ü(
 ÷˦ ǈ ˥ǆ ƗƽǄƺ˸ǃå þƓ˲Ǆǃå üǚƪå ˚˻ǌ˱ƙ ˣǃ˘Ḫ ā ÜǑ˲ˠ˴ǃå ðƓ˱ǈǙåL309E Ơư˦ǒ ā Ü

) ýā˗˱ǃå1) ǑƑƓ ˸ ḧǃå ˔˻Ḫ̇ ˯ǃå (Chemical Compassion) ñƓƪǙå ÿ˗ƶ˸Ǆǃ (Base 
Metal Ǒǈ˦Ɂ̇ ḧǃå ˔Ǆ˶ǃå () ̝Ǆ˶ǃå ā ̠ǒ̠˲Ǆǃ Ǒɜɂ̇ǆǙå ̠ǌƶ˸ǃå ˃ ˹˶ ǃ˯ ĄƓǀƼāAISIÜ(  ā

 ÷˦ ǈ (ƗƽǄƺ˸ǃå þƓ˲Ǆǃå üǚƪå) Ɨ ˴ḧ˯ǃå çíƓ˸ǃE309L  þƓ˲Ǆǃ Ɨɜɂ̇ǆǙå Ɨ́˸˱ǃå ˃ ˹˶ ǃ˯ ĄƓǀƼā
)AWS.( 
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) üĀ˕˯ǁä1 ˜ƻ˱˷Ǆ ˒ǂ˴ǂǁ ǏƏƑ ˶ ḥǁä ˒˹Ḩ˗˭ǁä ƞƮˤǐ ( þʕȿ̠ḥǁä1008-AISI  ýƑ˰ǂǁä ûǘƨä Ā
E309L  )AWS( 

 
 á˗˶Ǆǃ þāƓǀ˸ǃå ˔Ǆ˶ǃå þƓ˲ǃ üǚƪå þå˗˳˯ƪƓȺ Ɨ ˴ḧ˯ǃå Ɨ Ǆ˸Ƶ þå˗˳˯ƪå ˤƙE309L ā Ü

) ǑƑƓɁ̇ ǌḧǃå ñ˦ǀǃƓȺ þƓ˲Ǆǃå Ɨ ˹ǀƙ þå˗˳˯ƪƓȺSMAW ƴǆ ā ÜƗƽǄ˯˳ǆ ïƓ ƙ ç˗˵Ⱥ èƓ˹˻ƶǄǃ (
 Ɇḧǃ ̠ɂ̇˯ˮǃå û̇  ˟ā ÜþƓ˲Ǆǃå èå̇˻ƺ˯ǆ þå̠˳ ƪ˯å çƓƵå̇ǆ.èƓ˹˻ƶǃå 

 ) üĀ˕˯ǁä2 ( .ƕ ˲ḥ˭ǁä ƕ ǂ˶Ƴ Ǐƺ ƕǄ˕˱˭˲˶ǁä ýƑ˰ǂǁä çä̠ ˹Ƹ˭Ǆ ƞƮˤǐ 

 
:ǑǄǒ Ɠ˸Ḫ èƓ˹˻ƶǃå ƴ ˸˱ǃ þƓ˲Ǆǃå Ɨ Ǆ˸Ƶ ˕˸ƙ 

 Ɠǌƕ á˗ƕ Ǒ˯ǃå Ɨǌ˱ǃå ˛ƽǈ ˥ǆ Ǌ Ǆǒ ɏ˘ǃå Ɋ˳ǃå á˗ˮǒ þƓ˲Ǆǃå ˥ǆ ýāǙå Ɋ˳ǃå ýƓ˸ḧ˯ƪå ˗˹Ƶ
Ơˠƪ ßƓ˴ǂã ˤ˯ǒ Ǐ˯ơ þƓ˲Ǆǃå ˙˸˯˴Ȼ Ɨǀɂ̇ ˠǃå ˛ƽ˹ƕ å˘ɜǋ ā ÜǑǌ˯˹˸ǃå Ɋ˳ǃå ƶǃå ÜɆǆƓḧǃƓȺ Ɨ˹˻

} ɏïå̇˲ǃå ƴɂð˦˯ǃƓȺ ʕɜ˲ǃ˯å Ǐǃå ɏí˓ǒ ̇ǆǙå å̆ǋ ā7.{ 

ƕ˷˹ƴǁä ) îƑ ˭ǁäA( ˣ˹˱˲˭ǁä ɔˬ˲˶ǁä ýƑ˰ǂǁä ƕƳ̠ ƨ 
1 æ˕ƟäĀ ƕƾ ˝ 110 ˢƴǆ 3.40 cm/sec 

2 
ǍǁĀǗä ƕƾ ˞ǁä 110 

Ǘ 2.88 cm/sec 
ƕ ǆƑˮǁä ƕƾ ˞ǁä 85 

3 
ǍǁĀǗä ƕƾ ˞ǁä 110 

Ǘ 2.99 cm/sec 
 ƕƾ ˞ǁäƕ ǆƑˮǁä 85 

4 
ǍǁĀǗä ƕƾ ˞ǁä 110 

Ǘ 3.47 cm/sec 
ƕ ǆƑˮǁä ƕƾ ˞ǁä 85 
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) ýā˗˱ǃå3ɆƺǄƺƙ Ơư˦ƙ èƓ˹˻ƶǃå èƓ˹˻ƶǄǃ Ɨ ˴ḧ˯ǃå Ɨǀ ˟ Ơư˦ǒ ǉƓǈíá ( )Penetrating( 
 Ɨ˹˻Ƶ Ɇḧǃ ĄƗƙāƓƽ˯ǆ ̝˴˹ƕ (ÿ˦Ɂ̇ḧǃå ˞ ƽ˳˹ǆ ̝Ǆ˶ǃå) ñƓƪǙå ÿ̠ƶ˸ǃå ǑƼ Ɨ˴ḧ˯ǃå Ɨǀ˟

) ˃ ʽ˳˯ǃå Ɨ˴ ǃ˹ ĄƓǀƼāDilutionƶ˸ǃå ǑƼ (ƗǃíƓƶ˸Ǆǃ ƓǀƼā ñƓƪǙå ÿ˗ :Ɨ ǃƓ˯ǃå 
}8{  )1     (  Dilution = Ἃ

Ἃ Ἄ
  

A  x Ĉ˸ƪ = ÜñƓƪǕå ÿ˗ƶ˸ǃåB .Ɨ˴ḧ˯ǃå Ɨǀ˟ x Ĉ˸ƪ = 
 

) üĀ˕˯ǁä3) ˗˹ˬḥƗ æˤƾȸ Ûƕ ˲ḥ˭ǁä ƕƾ ˝ Ā ðƑƨǗä þ˕ƴ˶ǁä ÛƕƴȿîǗä çƑ˷˹ƴǁä ƞƮˤǐ (4X ƲǄ (
) ƕǁìƑƴ˶ǂǁ ăƑƾƺĀ ˁ ʻ˱ ǁ˭ä ƕ˲ ǆ1:( 

 аЦϼ
ϣжтЛЮϜ 

ϤϝжтЛЮϜ ϣϠЂж РтУ϶ϦЮϜ 

м 

 

ϣϠЂж РтУ϶ϦЮϜ 
дϸЛвЯЮ ЀϝЂъϜ 
нл%  ̯ϝϠтϼЧϦ 

н 

 

ϣϠЂж РтУ϶ϦЮϜ 
дϸЛвЯЮ ЀϝЂъϜ 
нр%  ̯ϝϠтϼЧϦ 

о 

 

ϣϠЂж РтУ϶ϦЮϜ 
дϸЛвЯЮ ЀϝЂъϜ 
ол%  ̯ϝϠтϼЧϦ 

п 

 

ϣϠЂж РтУ϶ϦЮϜ 
дϸЛвЯЮ ЀϝЂъϜ 
нр%  ̯ϝϠтϼЧϦ 

 



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мнс 

 
 

 ï˦˶ ǃå ǑƼ ćƓǀǆƓƹ ā̠ˮǒ ā Ǌǀɂ̇ƕ ̠ǀƼ (ñƓƪǙå ÿ̠ƶ˸ǃå) ƝǃƓƶ˸ǃå Ǒǈ˦Ɂ̇ḧǃå ̝Ǆ˶ǃå :Ɨsơǚǆ*
 .Ɨ ˴ḧ˯ǃå Ɨ Ǆ˸Ƶ ßƓ˹ƛå Ɠǌǃ ô̇ ƶƙ Ǒ˯ǃå ˥˻˳˴˯ǃå Ɨ Ǆ˸Ƶ Ɨ˱ ˯ǈ 

 ƛƏƑ˭˷ǁäResults       
) ǑƑƓɁ̇ ǌḧǃå ñ˦ǀǃå Ɨ ˹ǀ˯ƕ þå˗˳˯ƪƓȺ þƓ˲Ǆǃå èƓ Ǆ˸Ƶ ˘˻ƽ˹ƙ ˗ƶȺSMAW ˥ǆ þƓ˲Ǆǃå ˣǄ˴Ⱥ (

 ÷˦ ǈE309L  ˥ǆ ç̇ ˡƓ˹˯ǆ èƓ˹˻Ƶ ƴɁïå ßƓ˴ǂƋȺ) ÿ˦Ɂ̇ḧǃå ˞ ƽ˳˹ǆ ̝ǄƮ1008 AISI Ü(
 Ɠǋ̠ƶȺ ʕƙ ā ÜþƓ˲Ǆǃå èƓǄ˸Ƶ ̆˻ƽ˹ƙ ǑƼ æ˦ Ƶ˻ ɏá í˦ƞā þ̠Ƶ ˥Ƶ ɏ̇˶ǃå ̋ ƽ˲ǃƓȺ ̠ǂƋ˯ǃå ʕƙ
 çíǚ˶ǃå èƓƮ˦˲Ƽ ˘˻ƽ˹ƙ ô̇ ƺǃ ƴɁïǙå èƓ˹˻ƶǃå ˥ǆ ç̇ ˻ƺƮ ƴˠƿ ƴɁïå ˚˻ǌ˱ƙ

)Hardness Testå Ɨƪåïí ƗǈƓɜǆǗ Üɏ̇ǌ˱ ǃ˸å ɂ̇˶˦ ǃ˯å ā ( Ɨɂï˦Ǆˮǃå Ɨ ˹ˮǃ
)Microstructure.ßƓ˴ǂǙå Ɨ Ǆ˸Ƶ ˗ƶȺ Ɨǈ˦ḧ˯˸ǃå ïå˦˟Ǚå ā ( 

       ɍ̠Ǌ˯ ǁ˶ä ̨ ƻ˰ǁäMicrostructure 
1-  ɍ̠Ǌ˯ ǁ˶ä ̨ ƻ˰ǂǁ çƑ˷˹ƴǁä ̆˹Ǌ˯Ɨ 

ˣ ˯ƪǚƕ çíƓǆ ˥ǆ ˔ǃå˦ƿ ɆƤåí èƓ˹˻ƶǃå Ɇ˸Ƶ ˤƙ (PVC)  ˙ˠǀȺmm 40 ßå̇ ƞǗ Ü
) Ɇɜ˵ǃå ǑƼ Ɠ˸Ḫ Üçíǚ˶ǃå ā Ɨɂ̇ ǌ˱˸ǃå èåïƓ ˯ƤǙå1 Ơư˦ǒ (.˔ǃƓǀǃå ɆƤåí Ɨ˹˻ƶǃå 

 

 
) Ɇɜ˵ǃå1.˔ǃƓǀǃå ɆƤåí Ɨ˹˻ƶǃå Ơư˦ǒ ( 

 ˤ˱ơ ǑƼ ƗƽǄ˯˳ǆ ç̇ ƽ˹Ʈ ûåïāá þå˗˳˯ƪƓȺ èƓ˹˻ƶǃå ç̇ ƽ˹Ʈ ðƓǌ˱Ⱥ èƓ˹˻ƶǃå ç̇ ƽ˹Ʈ ˤƙ ˤƛ
 ˥ǆ (Ǒˮ˻ˮơ ˤ˱ơ) ç̇ ƽ˹Ʈ ûåïāá þå˗˳˯ƪƓȺ ˣǃî ā èƓ ˻ˮ˲ǃå120 Ǐǃå ˥˵Ƥ 3000  ˤƵƓǈ

 Ɠǌ˻Ǆƙ Ɨ˹˻ƶǃå ƠɣƪǕ ç̇ƽ˹˶ ǃå ƗǄ˸Ƶ ʕ˯ƙ ÿå ̠ƶȺ ÜĄå̠ƞƗ ƑƓǌ˹ǃå ˤ ʹ˹˯ǃå Ɨ Ǆ˸Ƶ  (Polishing)  
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 ̠˻ ǂ˴å ˥ǆ èƓ˻ˮ ǃ˲å ɖ˻ƿí û˦˲˴ǆ Ɠǌ˻ǄƵ úƓ˷Ȼ Ąå̠ƞ Ɨ˸ƵƓǈ ƗƮƓƤ òƓ˸ƿ Ɨƶɣƿ þå̠˳ ƪ˯ƓȺ
ƴǆǙ ā ˤƵƓǈ ǑƑƓǌǈ Ơˠƪ ǏǄƵ ý˦˶˲Ǆǃ þ˦˻˹ǆ˦ǃǙå. 

 ƴưā ˤ˯ǒ ˤƛ Ü˥ƤƓ˴ǃå ßå˦ǌǃƓȺ Ɠǌƽ ʽ˱ƙ ˤ˯ǒ èƓ˹˻ƶǃå ɆǀƮ ā ˤ ʹ˹ƙ  Ɨ Ǆ˸Ƶ ˥ǆ ßƓǌ˯ǈǙå ˗ƶȺ
) ïƓǌˡǗå ɆƑƓƪEtching% ˣɂ̇ ˯˻˹ǃå ˞ǆƓơ  (2  ǊḪ̇ƙ ā Üɏ̇ǌ˱ ǃ˸å ̝ Ḫ˻˯̇ǃå ïƓǌlǗ

 ç˗˸ǃ10 .˥ƤƓ˴ǃå ßå˦ǌǃƓȺ Ąç̇ƬƓǆ Ɠǌƽ̔˱ ƙ ā ßƓ˸ǃƓȺ èƓ˹˻ƶǃå Ơɣƪ Ɇ˴ƹ ʕ˯ǒ ʕƛ ÜɖƑƓƿí 
 

2-  ɍ̠Ǌ˯ ǁ˶ä ̠ɀʕ˴ ǁ˭ä 
 Ɨ ˹ˮǃå ˃ Ʈ˦ƙ ƴǆ ÜƗƶɁïǙå èƓ˹˻ƶǄǃ Ɨɂ̇ ǌ˱˸ǃå ï˦˶ǃå ǉƓǈíå Ɨ ǃƓ˯ǃå ýƓɜƬǙå Ơư˦ƙ ā

.Ɨ˹˻Ƶ Ɇḧǃ Ɨɂ̇ ǌ˱˸ǃå 

  
Ɇɜ˵ǃå )2.(Ɨ˹˻ƶǃå ÜǏǃāǙå  )A .(Ơư˦ǒ ÿ˗ƶ˸ǃå ñƓƪǙå ā Ɨǀ ˟ Ɨ ˴ḧ˯ǃå ā ˗˲ǃå ɆƮƓƽǃå 
Ɠ˸ǌ˹˹˻ƕ).B .(Ơư˦ǒ  ÿ˦ḧƙ ï˦˟ ˕ǒƓ˹˯ƪǙå āî  ÿ˦ǃ ˞ ƕå ƴǆ ɆƤå˗ƙ Ǒˮƶ˵ƙ ï˦ˠǃ ˯ǃíƓ 

˕ǒå̇ ƽǃå āî  ÿ˦Ǆǃå í˦ƪǙå. 
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) Ɇɜ˵ǃå3) ÜƗ ǈƓ˰ǃå Ɨ˹˻ƶǃå.(A( ˗˲ǃå ā Ɨ ˴ḧ˯ǃå Ɨǀ ˟ ā ñƓƪǙå ÿ˗ƶ˸ǃå Ơư˦ǒ . ɆƮƓƽǃå
).Ɠ˸ǌ˹˹˻ƕB .( ÿ˦ǄǃƓȺ Ǒˮƶ˵ƙ ̞ǒå̇ƽǃå Ɠ˯ǃí ā ˞ ƕǙå ÿ˦ǄǃƓȺ ̞ǒƓ˹˯ƪǙå ï˦˟  ÿ˦ḧƙ Ơư˦ǒ

.Ɨ˷ƽ˳˹ǆ Ɨ ˴˹ƕ í˦ƪǙå 
.îĀ̆˷Ɯ ƕƨ̞ Ǌ˷ǁä ƕ˷ƾ˭ǁä ƕǂɚȸ ɍ̠Ǌ˯ ǁ˶ä ̠ɀʕ˴ ǁ˭ä Ā çƑ˷˹ƴǂǁ ̆˹Ǌ˯ ǁ˭ä ƕǂ˶Ƴ ˓ Ɨ˶ :ƕɣƟǘǄ* 

  
3-  ðƑ ʼæìǘ˴ǁä  Hardness Test   

 ðƓǌƞ þå˗˳˯ƪƓȺ ƗƶɁïǙå èƓ˹˻ƶǄǃ Ɨ ˲ˠ˴ǃå çíǚ˶ǃå ñƓ ʾ ˤƙ ñƓ ʾɂ˦Ḫāï çíǚ˶ǃå Ɇ
)Hardness Rockwell -  HRC) ýā˗˱ǃå Ơư˦ǒ ā Ü(4 ƗƶɁïǙå èƓ˹˻ƶǄǃ çíǚ˶ǃå ˤ ʾ (

.˖˲ ǃå ÷˦ ư˦ǆ 
) üĀ˕˯ǁä4.çƑ˷˹ƴǂǁ ƕ ˲ḥ˭ǁä ƕƾ ˞ǁ æìǘ˴ǁä ˢ ʼ ƞƮˤǐ ( 

 
 
 
 
 

 
 

ϣжтЛЮϜ аЦϼ ) ϢϸыЊЮϜ атЦHRC( 

1 80 

2 83 

3 82 

4 82 



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мнф 

 
 

       ƕ˳ƽƑ˷˶ǁäDiscussion 
) ýƓɜƬǕƓȺ Ɨ˲ư˦˸ǃå ā Ɠǌ˻ǄƵ ý˦˶˲ǃå ˤƙ Ǒ˯ǃå ƝƑƓ˯˹ǃå ˥ǆ1 Ü2 Ü3 Ü4 ƗǀǄƶ˯˸ǃå ā (

:ǑǄǒ Ɠǆ ˗˱ǈ Ɨɂï˦Ǆˮǃå Ɨ ˹ˮǃƓȺ 
1.  ƕ˷˹ƴǁä1 : ÿ˦ḧƙ ) ˔ƶ˵˯ǆ ˕ǒƓ˹˯ƪǙå ï˦˟Dendritic Austenite Ǒˮƶ˵ƙ ɆƤå˗ƙ ƴǆ (

) ˕ǒå̇ ƽǃå Ɠ˯ǃí ï˦ˠǃ‏- Firrite( }9Ü10{) Ɇɜ˵ǃå ǑƼ Ɠ˸Ḫ Ü2.( 
2.   ƕ˷˹ƴǁä2 : ÿ˦ḧƙ ) ˕ǒƓ˹˯ƪǙå ï˦˟Austenite( ) ˕ǒå̇ ƽǃå Ɠ˯ǃí ƴǆ‏- Firrite ǑƼ (

) ɖˮ˴ǆ ˥˻˳˴ƙ ˙ˮ˯ƶƙ Ǒ˯ǃå ā ǏǃāǙå Ɨǀ ˠǃåPreheating ÜƗ ǈƓ˰ǃå Ɨǀ ˠǄǃ (
 Ɠ˯ǃí ï˦˟ ǑƼ ˝ǀǈ ā ˕ǒƓ˹˯ƪǙå ï˦˟ ǑƼ çíƓɂð Ɍơǚǈ Ɨ ǈƓ˰ǃå Ɨǀ ˠǃå ǑƼ

˲Ǆǃå çïå̇ ơ ˔ˮ˴Ⱥ ˣǃî ā Ü˕ǒå̇ ƽǃå} Ɇǆ̇ ǃå ǑƼ ßǑˠ ǃå ˗ɂ̇ ˮ˯ǃå ā þƓ11 Ɠ˸Ḫ Ü{
) Ɇɜ˵ǃå ǑƼ3.( 

3.  ƕ˷˹ƴǁä3 : ÿ˦ḧƙ  ÜƗˠƪ˦˯ǆ Ɨ ˴˹ƕ ˕ǒå̇ ƽǃå Ɠ˯ǃí ï˦ˠǃ Ǒˮƶ˵ƙ ɆƤå˗ƙ ƴǆ ˕ǒƓ˹˯ƪǙå ï˦˟
) Ɇɜ˵ǃå ǑƼ Ɠ˸ǂ4.( 

4-   ƕ˷˹ƴǁä4 :) þā˙ḧǃå ˗˻Ɂ̇ ḧǃ ˔˻ƪ̇ ƙ ǏǃāǙå Ɨǀ ˠǃå ǑƼChromium Carbide æ̇ ǀǃƓȺ (
) ˥˻˻ǈ˗ƶ˸ǃå ˥˻ƕ ɆƮƓƽǃå ˗˲ǃå ˥ǆBoarder Line (}12{ Ɨǀ ˠǃå ǑƼ Ɠǆá Ü
) ̞ǒƓ˴˹ƙïƓ˸ǃå ï˦˟  ÿ˦ḧ˯Ƽ ƗǈƓ˰ǃåMartensite Ü˕ǒå̇ ƽǃå ā ˕ǒƓ˹˯ƪǙå ƴǆ (

 Ɨǀɣǃå ˥ǆ ßƓǌ˯ǈǙå ̠ƶȺ ƴɂ̇˴ǃå ̠ɂ̇˯ˮǃå ̝ˮ˴Ⱥ ̞ǒƓ˴˹ƙïƓ˸ǃå ï˦˟  ÿ˦ḧƙā
} ˕ɂ̊ ǃƓȺ Ɨ ǈƓ˰ǃå12) Ɇɜ˵ǃå ǑƼ Ɠ˸Ḫ Ü{5.( 

ƗƶɁïǙå èƓ˹˻ƶǄǃ Ɨǈ˦ḧ˯˸ǃå Ɨɂï˦Ǆˮǃå èƓ ˻Ḫ̇ ˯ǃå ƴ ˸ƞ ǑƼ ˻ơ ˥ǆ Ɠǌ˹˻ƕ úǚ˯Ƥå ƴǆ ïå˦˟Ǚå ˖
) ˛ǈƓ˱ƙ ƗǃƓơ ý˦˶˲Ⱥ ˚˻˸˯ƙ Ɠǌƶ ˸ƞ Ɠǌ˹ḧǃ āHomogenous ˥˻ǈ˗ƶ˸ǃå ˥˻ƕ ɆǆƓḪ (

 ɏå ý˦˶ơ þ˗ƶȺ ˣǃî ǏǄƵ ýǙ˗˯ƪǙå ˥ɜ˸Ȼ ā Ü(ßƓ˴ǂǙå ÿ˗ƶǆ ā ñƓƪǙå ÿ˗ƶ˸ǃå)
) Ɨɂ̇ ǌ˱ǆ èƓƵ˗˶ƙMicro Cracks .(   

ǃå ā Ɠǌ˻ǄƵ ý˦˶˲ǃå ˤƙ Ǒ˯ǃå ā çíǚ˶ǃå ˝˲Ƽ ƝƑƓ˯ǈ ǑƼ Ɠǆá) ýā˗˱ǃå ǑƼ Ɨ˯ˮ˰˸4 ˥ɜ˸Ȼ (
) Ɇɜ˵ǃƓȺ Ơư˦˸ǃå ǑǈƓ ˮǃå Ɋˠ˳˸ǃƓȺ ƓǌǄ˻˰˸ƙ6.( 
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) Ɇɜ˵ǃå6 Ɨ ˲ˠ˴ǃå çíǚ˶ǃå ˤ ʾ Ơư˦ǒ .( Ɨ ˴ḧ˯ǃå Ɨǀ ˠǃƗƶɁïǙå èƓ˹˻ƶǄǃǙå ÿ˗ƶ˸ǃå Ü ñƓƪ

˙˸ơǙå ÿ˦ǄǃƓȺ Ɨ˴ḧ˯ǃå çíƓǆā ûïðǙå ÿ˦ǄǃƓȺ. 
 

) Ɇɜ˵ǃå ǑƼ6 ̇˻ Ḫˮ Ɇɜ˵Ⱥ ƗɁïƓǀ˯ǆ ā Ąå̠ƞ Ɨƶƽƙ̇ǆ èƓ˹˻ƶǃå ƴ˸ƞ ǑƼ çíǚ˶ ǃå ʕ ʾÿå ̠˱ǈ (
 ā ǑǄˮǃå ƗǆāƓǀǆ ā ßå˗˶ǃå ƗǆāƓǀǆ ǑƼ ÷Ɠƽƙïå ƴǆ ɖƼå˦˯ƙ Ɨƶƽƙ̇ ˸ǃå çíǚ˶Ǆǃ ƝƑƓ˯˹ǃå ǉ˘ǋ ā
 þƓ˲Ǆǃå üǚƪå Ǌ˹ǆ ˕ƶ˹Ʈ ɏ˘ǃå ā Üßå˗˶Ǆǃ þāƓǀ˸ǃå ǑḧƑƓ ˴ǃå ˔Ǆ˶Ǆǃ ç̊ ˻˸˸ǃå ā ɆǂƉ˯ǃå

E309L ˗˱ǈ Ɠ˹ǋ ā Ü ǏǄƵ Ɇ˶ ƙ˲ ÿ˦Ɂ̇ḧǃå ˞ ƽ˳˹ǆ ̝ǄƮ ˦ǋ ā ñƓƪǙå ÿ̠ƶ˸ǃå ÿå
 ƗǆāƓǀǆ Ǒǋ ā çðƓ˯˸ǆ Ɨ ˲ˠƪ èå̊ ˻˸ǆ þƓ˲ǃ Ɨ ˹ǀ˯ƕ ǊƑƓ˴ǂå Ɨ Ǆ˸ƶȺ ˕˸ƙ ā ÜǑǄˮǃå ā ɆǂƉ˯ǃå

ƗƽǄƺ˸ǃå üǚƪǙå þå˗˳˯ƪƓȺ ǑƑƓɁ̇ ǌḧǃå ñ˦ǀǃå )SMAW.( 

      çƑƜƑ˭˷˭ƨǗäConclusions 
 ǏǄƵ ý˦˶˲ǃå ýƓ˸ƞå ˥ɜ˸Ȼ Ü˚˱˹˸ǃå ˖˲ ǃå Ɇ˸˱ǆ ˥ǆ Ɠ˸Ḫ èƓƞƓ˯˹˯ƪǙå ˥ǆ ƗƵ˦˸˱ǆ

:ǑǄǒ 
1-  Ɨǀ ˟ ǏǄƵ ý˦˶˲ǃƓȺ Ɠǋ˘˻ƽ˹ƙ ˤƙ Ǒ˯ǃå èƓ˹˻ƶǃå ƴ ˸˱ǃ þƓ˲ǄǃƓȺ ßƓ˴ǂǙå Ɨ Ǆ˸Ƶ ëƓ˱ǈ

.ñƓƪǙå ÿ˗ƶ˸ǃå ƴǆ Ɨ˴ǈƓ˱˯ǆ Ɨ ˴ḧƙ 
2- ) èƓ˹˻ƶǄǃ ˕ǒå̇ ƽǃå Ɠ˯ǃí ƴǆ ˕ǒƓ˹˯ƪǙå ˥ǆ ï˦˟ ǏǄƵ ý˦˶˲ǃå1Ü2Ü3 ïå˦˟å Ɠ˷Ȼá ā Ü(

 Ɨ˹˻ƶǄǃ ˕ǒƓ˴˹ƙïƓ˸ǃå ā ˕ǒå̇ ƽǃå ƴǆ ˕ǒƓ˹˯ƪǙå ˥ǆ)4.( 
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3-  ƗƶɁïǙå èƓ˹˻ƶǃå ˥˻ƕ ˙˻ˮḪ èāƓƽƙ í˦ƞā þ˗Ƶ ƴǆ ƗƶɁïǙå èƓ˹˻ƶǄǃ ƗȻƓƺǄǃ Ɨƶƽƙ̇ ǆ çíǚƮ
 å˘ǋ ā Ü(ǑǄˮǃå) ˣ˲ǃå ā ɆǂƉ˯ǃå ā üƓḧ˯ơǚǃ ç˗˻ƞ ƗǆāƓǀǆ ƴǆ ɖƼå˦˯ƙ çíǚ˶ǃå ā

.ñƓƪǙå ÿ˗ƶ˸Ǆǃ Ɨ ˲ˠ˴ǃå óå˦˳ǃå ǑƼ ˙˻ˮḪ ˥˻˴˲ƙ 
4- ) Ɨ˹˻ƶǄǃ ǏǃāǙå Ɨǀ ˠǃå ǑƼ þā˙ḧǃå èå˗˻Ɂ̇ ḧǃ ˔˻ƪ̇ ƙ4 .( 
5-  Ĉ˸ƪ) ˦ǋ èƓ˹˻ƶǄǃ Ɨ ˴ḧ˯ǃå Ɨǀ ˟ ˣmm 3.4.( 

 
  çƑ Ƭˤ˭ǁäRecommendations  

:ǑǄǒ Ɠ˸Ḫ Ǒǋ ā ˚˱˹˸ǃå ˖˲ Ǆǃ èƓ Ʈ˦˯ǃå ˥ǆ ƗƵ˦˸˱ǆ ýƓ˸ƞå ˥ɜ˸Ȼ 
1- .þƓ˲ǄǃƓȺ ƓǌƑƓ˴ǂå å˗˹Ƶ èƓ˹˻ƶǄǃ ßǑˠ ǃå āå ý˗˯ƶ˸ǃå ˗ɂ̇ ˮ˯ǃå þå˗˳˯ƪå 
2- .þā̇ḧǃå ̠˻Ɂ̇Ḫ ÿ˦ḧƙ ɏíƓƽ˯ǃ xǃîā ƴɂ̇˴ǃå ̠ɂ̇˯ˮǃå þå̠˳ ƪ˯å þ̠Ƶ Ɇ˷ ƽȻ 
3-  ˔˱Ȼ.Ɨǀ˟ ˥ǆ ̇˰ǂå þƓ˲ǃ ̠˹Ƶ Ąå̠˻ƞ ̟ˮ˳ǃå Ɨǃåðå 
4- .þƓ˲Ǆǃå ˥ǆ ç˗ơåā Ɨǀ ˠȺ ßƓƽ˯ǂǙå 
5-  .ßƓ˴ǂǙå Ɨ Ǆ˸Ƶ ˗˹Ƶ Ɨ ǃƓƵ þƓ˲ǃ ïƓ ƙ ç˗Ƭ þå˗˳˯ƪå þ˗Ƶ Ɇ˷ƽȻ 
6- .ßƓ˴ǂǙå ƗǄ˸Ƶ ̆˻ƽ˹ƙ ǑƼ Ɏ̇Ƥá þƓ˲ǃ èƓ˹ǀƙ þå̠˳ ƪ˯å Ɨƪåïí 
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îƑ˶ƴ˭ƨǗä ˕ǊƳ Ǐƺ ƕɀîƑ˶ƴǄ éíƑ˶ǆ : ƕ ƨäîì ƕǁƑƟ  ǏǁƑ˞ȹǗäı ˙ǂƓä̠ ˝ 

ɄƽƑƴǁä ˣǐ˕ǁä ˗˴ǆ ˕˶˰Ǆ Ƒ˷ǁ .à 
_Ɨ ˹ǀ˯ǃåā þ˦ǄƶǄǃ ǑǃƓƶǃå ˗ǌƶ˸ǃå ˛Ǆƕå̇ ˟ 

Lanaelagel@gmail.com 
 

     ˛øøø˱ǂ˶ǁä 

 èǙǙ˗ǃƓȺ ˤƤåð ǑǃƓˠȻǙå ïƓ˸ƶ˸ǃå ßƓǌ˯ǈã ˗ƶȺ çƋ˱Ƽ Ǒƽ˯˳ƙ ˤǃ Ǒ˯ǃå Ɨ ƪƓ ˴ǃå Ɨɂ̊ ǆ̇ ǃå
 èå̇ ˻ƛƋ˯ǃå ˕Ǆˡ ˥ḧǃā ÜƓ ˱ɂï˗ƙ ˞ƽ˳ǈá Ɠ˸Ɂ̇ ǃ ÜƗ ǈƓ˰ǃå Ɨ ˸ǃƓƶǃå æ̇ ˲ǃå ˔ǀƵ ïƓ˸ƶ˯ƪǙå
 Ɨˠ ƙ̇ ǆ ç̇ ƮƓƶǆ ð˦ǆ̇ ƕ ,ç̇ ˸ƶ˯˴˸Ǆǃ Ɨ ǆ˦˻ǃå çƓ ˲ǃå ˥˸ư ç̇ ˸˯˴ǆ Ɨ ˠ ˠ˳˯ǃåā ƗɂïƓ˸ƶ˸ǃå

 ˗ǀǃ  ,Ɨ ˮ˻Ǆǃå ǑưåïǙå Ɠǌƕ Ɲƶƙ Ǒ˯ǃå Ɨɂ̇ ƛǙå èƓƽǄ˳˸ǃƓȺƓˠȻǙå ˥˻ɂïƓ˸ƶ˸ǃå ɆǆƓƶƙ ǑƼ ˥˻˻ǃ
 ˥Ƶ ˤ˹ƙ Ɨ ˸ǋƋȺ ƴ˯˸˯ƙ  ÜƗ ˳ɂïƓƙ èǙǙíā ð˦ǆ̇ Ḫ Ɨùùù˻ǀ ˯ǆ ïƓƛá ˥ǆ ǉā˗ƞā Ɠǆ ƴǆ Ɨ ʿ˲ǃå ˣǄƙ
 ̇˻ Ḫˮ Ɇɜ˵Ⱥ ñ˦˴˲ ǃ˸å ɏ̊ǆ̇ǃå ˥˻˻ǃƓɣȻǙå ǉƓ˱ƙå Ǐǃã ̠˹˯˴Ȼ ðƓ˯ǆá Ǌǈá  ÜƗǃƓƮǕåā ̇ ƽ˳ǃå

ƪāï˗ǆā Ɨˠˠ˳ǆ Ɨ ˳ɂïƓƙ Ɨ ʿơƋḪ ïƓ˸ƶ˯ƪǙå ƗƪïƓ˸ǆ Ɨ Ǆ˸Ƶ ǑƼƗ Ǚ˗Ǆǃǆ˓ǒ ˙ḧƼ ǏǄƵ Ɨǃ ˥
 ï˗˶ǆ ƓǋîƓ˳ƙɀā  ÜƓǌǆå˗˳˯ùùƪá ǑƼ ïå̇ ˸˯ƪǙå ýǚƤ ˥ǆ Ɨ ɜ ƪǚḧǃå ǑǈƓƶ˸ǃå ˗˻ǂƋƙ çïā˙˷Ⱥ
 Ɨƶ˯˸ǆā Ɨǀ˴˯ǆ ýƓɜƬǕ ý˦Ʈ˦Ǆǃ ç˗ǒ˗ƞ ɖƑå̇ ùˠȺ Ɠǌ˷ƶȺ ƴǆ ˔Ḫ̇ ƙ  ,ƗɂïƓ˸ƶ˸ǃå èåí̇ ƽ˸Ǆǃ

              .Ɨɂ̇ ˶Ⱥ   

     ùùùùùùùùù˷ǃå Ɋ Ǆ˴ƙ ˦ǋ Ɨ ˰˲ ǃå Ɨƿï˦ǃå ǉ˘ǋ ú˗ùùùùùùùùǋ ÿá  Ɨ˹ǆƓḧǃå Ɨɂ̊ ǆ̇ ǃå èǙǙ˗ǃå ǏǄƵ ß˦
 ˤ ǆƓ˶˯ǃå ǑƼ ƗǃǙ˗ǃåā ˚ǆ̇ ǃå ˙˻ƛƋƙ Ɏ˗ǆā ,ǑǃƓˠȻǙå ˗ǌƶǃå ǑƼ ˛Ǆƕå̇ ˟ Ɨ˹ǒ˗ǆ ïƓ˸ƶǆ ɄǄƤ
 Ɲùǌ˹˸ǃåā ǑùùùùùùùùùùùùƽƮ˦ǃå Ɲǌ˹˸ǃå ˖ơƓ ǃå ƴ ƙá ú˗ǌǃå å˘ǋ ɖ˻ǀ˲˯ǃā Ɠǌ˯ƿā ç˗˻˵˸ǃå ƗɂïƓ˸ƶ˸ǃå

åā ƴƞå̇ ˸ǃåā ïíƓ˶˸ǃå ˥ǆ ˗ǒ˗ƶǃå è˗˸˯Ƶå ˔˻ǃƓƪƋȺ  ǑǄ˻Ǆ˲˯ǃå.ýƓɜƬǙ 

mailto:Lanaelagel@gmail.com
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      Ɨ Ǆ˸ƶǃå ǑƼ ð˦ǆ̇ ǃå þå˗˳˯ƪá ˥ǆ çíƓƽ˯ƪǚǃ çí˗˲ùùùǆ ƝùùƑƓ˯ǈ Ǐǃã Ɨƪåï˗ǃå ˕ǄùùƮ˦ƙ
ýǚƤ ˥ùǆ Ɨ ˸ ˸˶˯ǃå  ûƓ ùùù˴ǃå ǑƼ èå̇ ùùƛ˓˸ǃå ā èƓùùùƞƓ˲ǃå Ɨ ˮǄ˯ƕ  ˤùùùù˸˶˸ǃå þå̊ ˯ǃå çïā˙ư

ù˸ùùùùùùùùƶ˸ǃå ̇ùùùƮƓ˹ƶǃå ʕ˸˶ƙ ßåïā ƗƮƓƤ Ɨƽ˴ǄƼ í˦ƞāā ,ʕ˸˶ǃ˯å ƴưā ̠˹Ƶ ɏïƓ˸ƶ˸ǃåƓ Ɨɂï
 Ɨ ˲ ư˦˯ǃå ýƓɜƬǙå ˥ùùùùùùùǆ ˗ǒ˗ƶǃå Ɨƪåï˗ǃå ǉ˘ǋ ˖ơƓ ǃå ˥˸ư ˗ƿā Üˤùùù˻˸˶˯ǃå ƴưā ˗˹Ƶ
 Ɠǋå˦˯˲ǆ Ơùùùùùùù˻ư˦ƙ ǑƼ ˤǌ˴ƙ Ǒ˯ǃå ā Ɠǋ̇ ˻ƹā Ɨ ʿƼǙå ɊƿƓ˴˸ǃåā ǑǈƓ ˸ǃå èƓǌƞåāā ï˦˶ǃƓǂ

 ɖ˻ǀ˲ƙā 

 : ƕǁä˕ǁä çƑ˶ǂḥǁä ˙ƮƓ˹ƶǃå ÜïƓ˸ƶ˸ǃå ,˚ǆ̇ ǃå ,ƗǃǙ˗ǃå  Ɇ˻ɜ˵˯ǃå ,ƗɂïƓ˸ƶ˸ǃå.ɏïƓ˸ƶ˸ǃå 

Abstract 

        The Italian architecture that is full of political symbolic 

significance did not disappear suddenly after the end of the 

colonialism right after WWII, it may of gradually faded but 

architectural and the planning effects continued within the colonial 

lifestyle. Within modern symbols connected with the ruins of the 

artifacts that is teeming in the Libyan territories. The Italian 

colonials dealt in that era with the remaining artifact findings as 

historic symbols. It's characterized with the importance that is 

reflected with pride and authenticity it's privilege that is based on 

the Italian symbolic direction that is largely noticed, It's a privilege 

that rests in towards the symbolic Italians that is touched in a huge 

way in the colonization operation as a studied and planned historic 

right to signify a thought that believes in the necessity on the 

confirmation of the classical meaning through the continuation in 

using and adopting it as a source for architectural vocabulary that fit 

together in new ways to reach shapes that are symmetrical and easy 

to look at. 

  The research aims to study the evolution of the significance 

symbolic, and its manifestations on the ground in the Architectural 

designs ,and to achieve this goal among others, the researcher 
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followed the descriptive and analytical approach which adopted by 

many sources, References, maps and photos.  

   The study reached some conclusions and recommendations that 

would improve the philosophy behind the design of architectural 

elements in the architectural structure, which is linked to a symbolic 

network of connections that forms a link between the designer and 

the receiver. The researcher has included many illustrations that 

contribute to clarifying their content and achieving their. 

Keywords: Symbol, Significance, Architectural elements, 

Architectural Formation. 
1ƕǄ˕ƾ˶ǁä. 

      ïƓ˸ƶ˸ǃå  Ǒǋā ƓǌƙƓ˹ɂ˦ḧƙ ɄǄƤ Ɨ˷Ⱥå̇ ǃå Ɠǌ˻ǈƓƶǆ ˤǌƼā Ɠǌƙßå̇ ƿ ˥ɜ˸Ȼ Ɨ ǃǙí Ɨɂ̊ ǆï Ɨƺǃ
 Ɇ˶Ȼ í˗˲ǆ ˔˻ƙ̇ ˯Ɂā  ,˥˻ƶǆ ûƓ ƪ ýǚƤ èåí̇ ƽ˸Ǆǃ ˤ˸˶˸ǃå ˃ ˡ˦˯ƕ ǏǄ˱˯ƙ Ǌ˹˻ƶǆ ǑǈƓƶǆ

 ɆɜƬ Ǐǃã ˥ɂ˦ḧ˯ǃƓȺßā˙ǀǆ ˹˶ƙ ǑƼ ˥˻˸˸˶˸ǃå ǏǄƵ ˙ƛ˓ǒ  ɖ˻˴˹˯ǃå å˘ǋ ,ǑǀǄ˯˸ǃå Ɇˮƿ ˥ǆ ƴ
  ˗ǀǃ ,Ɠǌǀ ˸˹ƙā ǉ̇ ƮƓ˹Ƶ ˔˻Ḫ̇ ƙ ǑƼ ˥ɂ˦ḧ˯ǃå ǏǄƵ ˙ƛ˓ǒ Ɠ˸Ḫ ,ƓǌǄ˻ɜ˵ƙā ƗɂïƓ˸ƶ˸ǃå ˤǌǃƓɜƬá

 ˥ǆ ˗ǒ˗ƶǃå ˕ǆ˗˳˯ƪáèƓ ǃǕå  Ɨǃà Ɠǌ˹ǆā ǊǄ˻Ǆ˲ƙā ɏïƓ˸ƶ˸ǃå Ɇɜ˵ǃå ʕǌƼ ǑƼ èƓɂ̇s ǃ˹åā
Ɇ˰˸Ȼ ,̋ ǈ Ǌǈá ǏǄƵ ɏïƓ˸ƶ˸ǃå Ɇɜ˵ǃå ƴǆ ɆǆƓƶ˯ǃå Ƹ ˶ƙ Ǒ˯ǃå Ǒǋ Ǌ˹˻ƶǆ ÿƓƶ˸ǃ ƗƮƓƤ Ɨƺǃ 

Ɨ˹˻ƶǆ  èƓùùùùǌƞ˦˯ƕ Ɨɂ̊ ǆ̇ ǃå èǙǙ˗ǃå ƗǃƋ˴ǆ þ˗˳ƙ  çïƓ˸ƶǃå ǏǀǄ˯Ƽ  ,Ǌ˹ɂ˦ḧƙ. 

      ˦ǋ Ɠǋßåïā ƴƼå˗ǃå ˙ḧƽǃå ˥Ƶ ˙˻ˮƶ˯Ǆǃ  Ɨɂ̊ ǆï Ɨƺǃ ˥˸ư ƗɂïƓ˸ƶ˸ǃå ˙ƮƓ˹ƶǃå ˤ ˢ˹ƙ ÿá
èðƓơ ˗ǀƼ Ɨ ˮ˻Ǆǃå ç̇ ˸ƶ˯˴˸ǃå ǑƼ ɖˮ˟ ɏ˘ǃåā ˛ ˴˸ǃå ïƓ˸ƶ˸ǃå Ơǆǚǆ ˤǋá ˗ơá ƞïí Ɨ ǃƓƵ Ɨ

ïƓƛǕå Ɏ˦˯˴ǆ ǏǄƵ ƗǃƓɣȻǙå èå̇˸ƶ˯˴ ǃ˸å ˥˻ƕ  Ɨƽ˵˯ɜ˸ǃåɂ̊ ǆï Ɨ˸ ʾ è̇ ˮ˯Ƶá Ǒ˯ǃåā ÜƗ ˳ɂïƓƙ Ɨ
 ÷˦ư˦ǆ ǏǄƵ Ɨɂ̊ǆ̇ǃå ʕǌƙǙǙí å˦ǆƓƿá ɏïƓ˸ƶ˯ƪǙå ÿå̇˸ƶǃå ʕǄƵā ƗɂïƓ˸ƶ˸ǃå Ɨƪ̠ǌ˹ǃå ßƓ˸ǄƶƼ

Ɠǌ˻Ƽ ƗɂïƓ˸ƶ˸ǃå Ɨƪ˗˹ǌǃå Ɨ ˷ƿā ,ˤǌ˲ǃƓ˶ǃ èå̇ ˸ƶ˯˴˸ǃå çðƓ ơ. 
  ˗ǃå ǉ˘ǋ ú˗ùùǌùùùùùƙ Ɠǋïāíā Ɨ ˮ˻Ǆǃå ç̇ ˸ƶ˯˴˸ǃå ǑƼ þƓǀ˸ǃå ïƓ˸ƶ˸ǃå ɄǄƤ Ɨɂ̊ ǆ̇ ǃå ˗Ʈï Ǐǃã Ɨƪåï

 ˥ǆ Ǌ˯˵ƿƓ˹ǆ  ˤ˯˻ƪā ïƓ˸ƶ˸Ǆǃ Ǒùùùùƽ ˡ˦ǃåā ǑƑƓɂ̊ ˻ƽǃå Ɇɜ˵ǃå ǏǄƵ ǑƪƓ ƪ ɖ˸Ƶ ßƓƽưå ǑƼ
                                                    :˥˻˻ƪƓƪå ˥ɂï˦˲ǆ  ýǚƤ 
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- :üĀǓä îˤ˰˶ǁä ˠ ƙ̇ ˸ǃå ˤ ˀƓƽ˸Ǆǃ ô̇ Ƶ Ɠǌ˯ƿǚƵā  Ɠǌ˻ǈƓƶǆā ð˦ǆ̇ ǃå ā èǙǙ˗ǃƓȺ Ɨ
 ˥ɂ˦ḧ˯ǃå ǑƼ ƓǌƙƓǀˮɣ ƙā ʕ˸˶ ǃ˯å ǏǄƵ ̇ƬƓ˸ǃå ɏ̊ǆ̇ǃå Ɠǋ̇˻ƛƋƙā çïƓ˸ƶǃƓȺ āêƓ˯ǈɀ                                                                                . Ǐ˹ƶ˸ǃå 

-  :ǏǆƑˮǁä îˤ˰˶ǁäƗɂ̊ ǆ̇ ǃå Ɨ ǃǙ˗ǃå Ɨ ˹ˮǄǃ Ɨ Ǆ˻Ǆ˲ƙ Ɨƪåïí ïƓ˸ƶ˸Ǆǃ  ïƓ˸ƶǆ êîƓ˸ǈ ˙ˮƵ ˤƙ Ɨɂ
                      .ǑǃǙ˗˯ƪǙåā ǑǄ˻Ǆ˲˯ǃå Ɲǌ˹˸ǃå ˔˴ơ ˛Ǆƕå̇ ˟ Ɨ˹ǒ˗ǆ ǑƼ ǑǃƓˠȻǙå ˗ǌƶǃå  Ɨ ʿơ ǑƼ ƓǋâƓ˹ƕ 

    ˚ḧƙ̇ ƙ Ɨƶ˯˸ǆ Ɨ ˴ơ Ɨƺǃ ,ɏíƓ˸ǃåā Ǒ˹ǋ˘ǃå Ǌ ʿ˵Ⱥ ïƓ˸ƶ˸ǃå å ǑǄɜ˵ǃå ˙˻ˮƶ˯ǃå ǏǄƵ ɏ̇˶ǃ
 ,ǑǀǄ˯˸Ǆǃ ˙˶ ǃå çï˗ƿ ˙ˮƵƗƼƓưǗƓɁā  ßåíá Ǐǃã ýƓ˶ƙǙå Ɨƽ ˡā"Communication"  

  í˗˲ǆ ɆƮå˦ƙ ɖ˻ǀ˲ƙ  ɆƞǕ ˥˻ƶǆ ǑǃƓ˶ƙá þƓˢǈ ýǚƤ ˥ǆ Ɨɂ̊ ǆï ƗǃǙí Ɇ˸˲Ȼ ˦ǌƼ Ǐ˹ˮ˸ǃå
ƠǄˠ˶ǆ Ǐǃã " Pier Papen "  ˙˻˵Ȼ ā ,˥˻ƶǆ ûƓ ƪ ˥˸ư ˥˻Ǆ˸ƶ˯˴˸ǃå ƗƵ˦˸˱ǆ ƴǆ
ÿƓȺƓȺ ˙˻˻ƕ  Ɇ˻˳ ǃ˯ çíƓ˴ǃå ̟ ơ˻ Ǒƶ˸˴ ǃå ɏ̇˶Ǆǃ çðāƓ˱˯ǆ çï̠ƿā ƗƼ̇ƶ˸Ḫ Ɨɂ̊ǆ̇ǃå ƗǃǙ̠ǃå

 Ɨɂ̇˶ ǃå ̇˻ƕƓƶ˯ǃå ç̠ǋƓ˵˸Ⱥ ɏ̇˶ǃå ɏ̊ǆ̇ǃå ʕǃƓƶǄǃ ý˦Ƥí ƗȺå˦ƕ Ɠǌǈá " Ǌǃ˦ǀȺ ̇˻ƕƓƶ˯ǃåā ýƓɜƬǙå
 ,Ǒǈå̇ ƽ ǆ)"ƓǌƵå˦ǈá ǏǄƵ2010.( 

   ç̇ǂå̆ǃå Ɇ˰˸Ȼ ɏ̆ǃå ÜƓˮ˻ǃ ǑƼ ƗǃƓɣȻǙå Ɨʿ Ǆ˲ǃ ɏïƓ˸ƶ˸ǃå ̠ǌ˵ ǃ˸å ǏǄƵ ɖˮɣ ǒ˹ Ɠǆ ˦ǋā
˯ḧǃå Ɇ˻˲ƙ Ɨƽ˰ɜǆ ǑǈƓƶǆ ɆɜƬ ǏǄƵ Ɨǀˠ˹˸ǃå ǑƼ Ɠǌ˵ȻƓƶǈ Ǒ˯ǃå Ɨ ˲ǃåɂ̇ ˶ ǃå ƗǄ ˗ƶȺ Ǐǃã Ɨ

 ǑǈƓƶ˸Ǆǃ Ǚ˦˲ ǆā Ɠǌǃ Ɠ˱˯ ǆ˹ Ǌǈ˦Ḫ ,Ǌùùùƙå̠ǀ˯ƶǆā Ǌùùùǆ˦ǌƽǆā ɏïƓ˸ƶ˸ǃå ƴƿåā ̋ Ȼ˳ ˥ǆ̊ǃå ǑƼ ̇Ƥá
 ǊȺƓ˯Ḫ ǑƼ ïā˗ƿ ǑǈƓƛ Ɠǌ˲ư˦ǒ Ɠ˸Ḫ ǑƑƓɂ̊ ˻ƽǃå ïƓ˸ƶ˸ǃå ˔ǃƓƿ ˥˸ư Ɨɂ̊ ǆï èǙǙ˗ǃ ïƓḧƼǙåā
ǃ˗ǆ Ɲ˯˹ƙ Ɠǌ˯ƶ ˮ˟ ˕ǈƓḪ Ɠ˸ǌǆ Ɨɂ̇ ˶Ⱥ ƗǃƓƪï ɆḪ ÿã  :çï˦˶ǃå Ɨ ƑƓ ˸ ˴Ⱥ þ˦ƪ˦˸ǃå ˦ èǙ

 ǑǌƼ Ɨ ʸƓ˸˯ƞåā  Ɨ ƪƓ ƪā Ɨ ʼƓǀƛā Ɨ ˳ɂïƓƙ èǙ˦ ǃ˗ǆ  Ǒǋā ( Ɨɂ̊ ǆï èǙ˦ ǃ˗ǆ ) Ɨ ƑƓ˲Ȼã
 ,ǑǈƓƛ )" Ɠ ʸƓ˸ƞ þå ÿƓḪ ƓȻí̇ Ƽ Ǌ ǃã ǚƪ̇ ǆ Ɠǀ ˴ǆ ô̇ ˯ƽƙ2008 .( 

         Ɨƪåïí ˔ǈƓƞ Ǐǃã ÜƗɂïƓ˸ƶ˯ƪǙå ƗɂïƓ˸ƶ˸ǃå Ɨƪ˗˹ǌǃƓȺ å̇ ˻ˮḪ ƓǆƓ˸˯ǋá Ɠ ǃƓˠȻã è̇ ǌˡá ˗ǀǃ
,Ɨ ʼƓǀ˰ǃå èƓƼǚ˯Ƥǘǃ Ɨǀ ˸Ƶ ˙ḧƽǃå ˛ɜƶǃ Ǆǃ Ɨǈ˦ḧ˯˸ǃå Ɨ ˹ǋ˘ǃå çï˦˶ǃå ˙ˮƵ ǑƪƓ ˴ǃå ƗǃƓƪ̇

  ,ç̇ƽ˵ǆ Ɨƺ˶ Ⱥ  Ɨƞ˦ǃā̠ǒǙå ˥Ƶ ̇ˮƶ˯ǃ ɏïƓ˸ƶ˸ǃå ˥ɂ˦ḧ˯ǃå Ɨƺǃ ɖɂ̇˟ ˥Ƶ ƗʿǄ˯˸ǃå Ɨɂ̇˶ ǃå
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 ĄåíƓ˹˯ƪáā  Ǚā ˙ƤǕå ˥ǆ Ɠ˸ǌ˹ǆ ǚḪ Ɲ˯˹ǒ Ɇƕ ƗƺǄǃå ˥Ƶ ý̊ ƶ˸Ⱥ ˙ḧƽǄǃ í˦ƞā ǚƼ "˥ǒƓ˯˵˹ƺ˯˻ƽǃ
 ,˦ḧ˹˻ǆïá) ."˥˻Ǆ˸ƶ˯˴˸ǃå ˥ǆ Ɨ˭Ƽ Ɇ˸˵ƙ Ɇƕ ˗ơåā Ɇùùù˸ƶ˯˴ǆ ǏǄƵ ƗƺǄǃå ˙˶˯ǀƙ1985                                                                                    .( 

    ˹ƶǃå Ɇ˻Ǆ˲˯ƕ þ˦ǀ˹ƪ ǊƽǄƤ ˥ǆƓḧǃå ̇ḧƽǃå Ǐǃã ý˦Ʈ˦Ǆǃ ɏïƓ˸ƶ˯ƪǗå ïƓ˸ƶ˸Ǆǃ Ɨǈ˦ɜ˸ǃå ̇ƮƓ
 Ɠ˹ǋ ̠˶ ǀǈ ˥ ǈ˲ā  ,ɏ̊ǆ̇ǃå Ǐ˹ƶ˸ǃå êƓ˯ǈã Ɨ˻Ḫ̇ƙ ̇ Ƶˮ Ǌƞ˦˸ǃå ǑǃǙ̠ǃå ˥ɂ˦ḧ˯ǃå çßå̇ǀǃā
 ƗǃƓơ ɆḧǄƼ ÜçïƓ˸ƶǄǃ Ɨɂ̊ ǆ̇ ǃåā Ɨ ǃǙ˗ǃå ƗȻíƓ˸ǃå èƓǈ˦ɜ˸ǃå ˥˻ƕ ƗɜȺƓ˵˯˸ǃå Ɨƿǚƶǃå Ɨ ˻Ḫ̇ ˯ǃƓȺ

ɊɁ̇ ƙ Ɠ˹ǋ Ɨ ˻Ḫ̇ ˯ǃƓƼ  ,Ɠǌƕ óƓƤ ƴưā  ÿ˦ḧ˯ǃ ǉßå̊ƞá ƴ˸˱ ƙ ā ɏ̇ḧƽǃåā ɏíƓ˸ǃå Ɇḧǃå ˥ƕ˻
ƗǃǙ˗ǃå. 

2˘Ǆ˗ǁäĀ ƕǁǗ˕ǁä ýˤǊƻǄ . 
    ) ƗǃǙ˗ǃå ˤǄƵSemine ) Ɨ˸ǄḪ ˥ǆ Ɠǋïā˗ƕ ɖ˯˵ƙ Ǒ˯ǃåā Ǐ˹Ƶā ýí Ǐ˹ƶ˸Ⱥ (Sema  (

 çï˦˶ǃå ÿã " ,ýåí Ǐ˹ƶ˸Ⱥ Ɨ ǈƓǈ˦˻ǃå Ɨ˸Ǆḧǃå ˥ǆ Ɨǀ˯˵ǆĲ  Ɏ̇ƤǙå ßƓƬǙå ɆɜḪā èƓ˸ǄḧǃƓḪ
Ĳ  ˦ Ḫ ˥ǆ ˕Ǆƽ˹ƙ ÿá ˥ɜ˸Ȼ Ǚ " ˚˯˻ǆ "Ǐ˹ƶ˸ǃå Ɨ ʹǃ ǑƼ Ɨ ï˟˦˯ǆ ƓǌǈMetz Christion  ) ,"

 ,ǑǈƓƛ2007 .(þ 

        ÿƓḪ Ǌùùùǃā̊ǈ ̆˹ǆ ʕɂ̇ḧǃå ÿå̇ǀǃåā  ,Ɨɂ̊ǆï ƗǃǙí āî þƓsǈ ˦ǋ èåïƓƬǙƎȺ ɆƼƓ˲ǃå ÿ˦ùùùḧǃåā
 Ɨǃå˗ǃå ,Ɨùùùù˻ǃǙ˗ǃå Ɠǌ˯˻˹ƕ úƓ˵˯ǂǗ ˥˻ǆƓ˷ǆā ÿƓƶǆ Ɠǌǈã ǏǄƵ ð˦ǆ̇ ǃå ǑƼ ɆǆƉ˯ǃå ǏǄƵ ˖˲Ȼ

ǉí˦ùùùùƞā ǏǄƵ )) : ǏǃƓƶƙ  Ǌǃ˦ƿ ǑƼ Ǌùùùùùƙï˗ƿā  ĉǃ ąèƓćȻà ĆƗŊȺåćí ċ˥ĉǆ ŋ̟Ĉˮćǒ Ɠćǆćā ċʕĈḧĉǀċǄćƤ ǑĉƼćā Ćþċ˦ćǀ
.(ƗƛƓ˱ǃå çï˦ƪ ,ʕɂ̇ḧǃå ÿå̇ǀǃå )  "((ćÿ˦Ĉ˹ĉƿ˦Ĉǒ 

   ̇˻ ƺ˻ƙ ɏƋƼ ,(Ɇ˲ ǃ˹å çï˦ƪ ,ʕɂ̇ḧǃå ÿå̇ǀǃå ) ,((ćÿāĈ̠ć˯ċǌćǒ ċʕĈǋ ĉʕċ˱Ŋ˹ǃƓĉɁćā ĆèƓćǆćǚćƵćā)) ǏǃƓƶƙ Ǌǃ˦ƿā
 ǑǃǙí  ɏ̊ǆï ̇˻ ƺ˻ƙ ˦ǋ ǑǃǙí ̇˻ ƺ˻ƙ ɏá ÿá ɏá ,ǊǄƵ ýåí ɏ˦ƶ˹ǆ ̇˻ ƺ˻ƙ  Ǌǃ Ɨ˱˯˹ǃƓȺ ˦ǋ

 ,ǑƬƓy) ɏ˦ƶ˹ǆ1986.(þ              

      ,Ɠ̓Ɠǀƛ āá Ɠ˸ǄƵ Ɠǈā̊˳ ǆ ǉƓ˹ƶǆ ǑƼ ÿ˦ɜȻ ÿá ā̠ƶȻ Ǚ Ǌǈ˦ɜȺ ,ƗǃǙ̠ǃå ʕǄƶȺ ÿ˦ơ˰Ɠǃå ʕ˯ǋá
Ⱥ ǑǀǄ˯˸ǃå Ɇˮƿ ˥ǆ Ǐ˹ƶ˸ǃå ˤǌƼ ǏǄƵ ý˗ƙā ,ǑǈƓƶ˸ǃå ˥ǆ þƓˢǈ ɆɜƬ ǑƼ ˙ǌˢȻƵƓƞïƉ Ǐǃã Ɠǌ
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 èƓǆǚƶǃå ˥ǆ ƗɜƬ ˦ǋ ǊùùƙƓƽɂ̇ƶƙ Ɋ˴Ⱥá ǑƼā ƓơǚɣƮã Ɠǌǆ˦ǌƽǆ ā ,ɏ̇ḧƽǃåā ǑƼƓǀ˰ǃå Ǌƛāï˦ǆ
 ,ǑǈƓƛ ) "Ɨùùùù˹˻ƶǆ Ɨ˭˻ƕ ǑƼ Ɠǌ˻ǄƵ ɖƽ˯ǆ ˗Ƶå˦ƿ ɖƼā ƗǄ˴Ǆ˴˯˸ǃå Ɨ ǆƓˢ˹ǃå2008(þ. 

    Ɇ˻Ʈ˦ƙ ǑƼ āá ßƓ ƬǙå ˤǌƼ Ǐǃã ý˦Ʈ˦Ǆǃ ˥ǋ˘ǃå Ɠǌǆ˗˳˯˴Ȼ  Ǒ˯ǃå ǑǈƓƶ˸ǃå ˤǄƵ Ǌǈá
ɂ̇ ƤǙå úïƓƶǆ ,ˣǃƓǆ ˥ƕ) ".˥1995 ˗ǒ˗˲ƙā Ü˔˻Ḫ̇ ƙā ˣ ùḧƽƙ Ɨ ʹǃ ƗǃǙ˗ùùǃå ˤùǄƵ ÿã  ,(þ

 ˥ǆ Ɇɜ˵ǃå ̇ˮƵ ̇˸ƙ Üÿ˦˸˷ Ǆ˸ǃ ƗǄɜƬ Ɨƪåïí˦ǋā ÜƗùù˻ɣ˲ ǃ˴å èƓùù˹ˮ˻ǃå ßåïā Ɨǀ˸ƶǃå èƓ˹ˮǄǃ
 Üɏāå̠˸ơ) .Ǐ˹ƶùù˸ǃƓȺ Ɨǀʾí  ƗƼ̇ƶǆ ɖ˻ǀ˲ƙ Ɇùùùùƞá1997.( 

    Ɇ˻˸˱ùǃ Ǒƽ˴Ǆƽǃå ˤ˱ƶ˸ǃå ǑƼ ƗǃǙ˗ǃå Ɨ˸ǄḪ ˃ɂ̇ ƶƙ íïāƶǃå ˥ǆ þ̊ Ǆǒ ÿá Ǒǋ " :Ɠ ˻ǄƮ ˤǄ
 ĄƓsƽǃ ýå̠ǃå ÿƓḪ ÿƎƼ Üý˦ǃ̠˸ǃå ˦ǋ ǑǈƓ˰ǃåā ýå̠ǃå ˦ǋ ýāǕå ßǑ˵ǃåā ̇Ƥà ßǑ˵Ⱥ ʕǄƵ ßǑ˵ǃƓȺ
 ˤ˴ǀ˹ƙ Ɠ˸ǌ˹ǆ ç˗ơåā ɆḪā ÜƗ ˢƽǃ ˙˻ƹ ƗǃǙ˗ǃå ˕ǈƓḪ ˣǃî ˙˻ƹ ÿƓḪ ÿɀā ÜƗ ˢƽǃ ƗǃǙ˗ǃå ˕ǈƓǂ

 ÜƓ ˻ǄƮ ) ".Ɨ ʹưāā Ɨ ʹ ˮ˟ā Ɨ ǄǀƵ Ǐǃã1971) Ɇɜ˵ǃå (1            (                      

                                                                        ǏǄƵ ý˗ǒ 

(æ)˙˶˹ƶǃå                                 ýå˗ǃå(á)˙˶˹ƶǃå     ý˦ǃ˗˸ǃå 

    )ˤƿï Ɇɜ˵ǃå1:(ý˦ǃ˗ǆā ýåí ˥˻ƕ Ɨ ǆå̊ ǃá ƗƿǚƵ (æ) ā (á) ˥ɂ̇ ˶˹ƶǃå ˥˻ƕ Ɨƿǚƶǃå 
 

   ÿ˦ḧ˯ƙā ɆƮå˦˯ǃå ýƓɜƬá ɄǄ˯˳ǆā èǙ˦ǃ̠˸ǃƓȺ Ǚã ʕ˯ǌƙ Ǚ " Ɠǌǈ˦ɜȺ ÿƓƪ˦ƙ ïƓǈ̇ƕ ƓǌƼ̇Ƶā
 ÜÿƓƪ˦ƙ ) ".˙˻ˮƶ˯ǃå ƗǃǙíā ˙˻ˮƶ˯ǃå ɆɜƬ ˥˻ƕ Ɨƿǚƶǃå Ǐ˴˹ǈ ɏ˘ǃå ˕ƿ˦ǃå ǑƼ ƗǃǙ˗ǃå1994 ,(

 ˞ ƶȺ Ɇ˻Ʈ˦ƙ ǏǄƵ åïíƓƿ ÿ˦ɜȻ ̟˻˲Ⱥ Ɠǆ ßǑ˵ǃ Ɇ˻˰ ƙ˸ " Ɠǌǈã ǏǄƵ ƗǃǙ̠ǃå ñ̇ ƕ˻ ú̇Ƶ
ǃã ǊƙƓƿƓ˟ āå Ǌ ǈå˦ƞ ÿ˦ɜȻ Ǐ˹ƶ˸ǃå æå˦Ʈā ƗǃǙ̠ǃå ë˦ưā ï̠ƿ ǏǄƵ ā ," Ɠǆ ̋ Ƭ˳ Ǐ

ā " çïƓƬǙå ƠǄˠ˶ǆ ƴ˹ˠƮá ˥ǆ ýāá ɌơƓ˱ǃå ÿƓḪā ƓǋïƓǌˡã Ɏáï  ˗ƿ ƗǃǙ˗ǃåā çïƓƬǗå ÿå
 ,ǑǈƓƛ)" ˃ ǃ˴åā æ˦ ǃ˰åā ̝ḧ˹˸ǃåā ̝ƞƓ˲ǃåā ˥˻ƶǃåā ñå̇ǃƓɁā ̠˻ǃƓȺ ÿ˦ḧƙ2006 ǑǃƓ˯ǃƓɁā  ,(
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 ɏ̇˻ˮƶƙ ɆɜƬā Ɨɂ̇˶ Ⱥ ƗǃƓƪï ƗǃǙ̠ǃƓƼ. 

     Ǚā" ,Ǐ˹ƶǆ Ǌǃ ÷˦ ư˦ǆ Ǐǃã ˙˻˵ƙ ǑǌƼ ,Ɨ ʿƼå˦ƙ ƗƿǚƵ Ǌ ǄƵ ý˗ƙ Ɠǆ ā ƗǃǙ˗ǃå ˥˻Ɂā
 Ɏ˦˯˴ǆā ̇˻ˮƶ˯ǃå Ɏ˦˯˴ǆ Ɠ˸ǋ ˥ Ǆ˻ǀ˯˴ǆ ˥ Ǆ˻ɜƬ ǑƼ Ɇ˶ ƽ˸ƙ åîå Ǚã ƗǃǙí Ǐ˹ƶ˸Ǆǃ ̠ƞ˦ǒ

 ,ǑḪ̇˯ǃå) "̇ǋ˦ƞā ɆɜƬ Ǐǃã ǉí̇ƽ˸Ⱥ ɆḪ ÿå̇ɣ˵˹ǒ Ɠ˸ǋïā̠ƕ Ɠ˸ǋā ,ÿ˦˸˷ ǃ˸å2006 ü̇ ˯˵ƙā ,(
Ƽ Ɠǋïāí ǑƼ ˚ǆ̇ ǃåā ƗǃǙ˗ǃå ɏ˘ǃå ˙ƮƓ˹ƶǃå Ǐǃã ǊƵƓƞïåā  Ǐ˹ƶ˸ǃå ā Ɨǆ˦Ǆƶ˸ǃå Ɇ˻Ʈ˦ƙ Ǒ

 ɏ˘ǃåā Ǌ˯˱˯ǈáè̇ ˷˲˯ƪå  Ǐǃã ˚ǆ̇ ƙ ƗǆǚƵ ǑǀǄ˯˸ǃå ɆǀƵ ǑƼßǑƬ .˙Ƥá 

        ð˦ǆ̇Ḫ Ɠưå̇ƹá Ɇ˰˸ƙ Ǒ˯ǃå ǑǈƓƶ˸ǃå ˥ǆ ̠ǒ̠ƶǃå ǏǄƵ ɏ˦˯˲ƙ Ɨɂ̊ǆ̇ǃå èǙǙ̠ǃƓƼ
Ǆǃ Ɨɂ̊ ǆ̇ ǃå èǙǙ˗ǃå ɆǄ˲Ȼ  ˥ɂ˦ḧ˯Ǆǃ ǑǀǄ˯˸ǃƓƼ ,ǑǀǄ˯˸ǃå ˤǌƼ ˥˸˷ƙ Ɨ ˸ ˸˶ƙ˸ ýǚƤ ˥ǆ ïƓ˸ƶ

 Ǐǃã Ɠǌ˸ƞ̇ ˯ǒ ā ( Ǒ˳ɂïƓƙ ɖ˸Ƶ Ɠǌǃā) ÿƓɜ˸ǃƓȺ Ɋ ƙ̇ ƙ Ɨ ˹ɂ˦ḧƙ ˙ƮƓ˹Ƶā èåí̇ ƽ˸Ⱥ ïā˙˸ǃå
 ǉ̆ǋ ʕƞ̇˯ǒ ɏ̆ǃå ǑƪƓ˴ǃå Ǌƞ˦˯ǃå Ɇˮƿ ˥ǆ ƗƼ̠ǌ˯˴ ǃ˸å Ɨɣǀ˹ǃå Ǒǋā ɆǀƶǃƓȺ ÿ̊ ƙ˳ èƓǆ˦Ǆƶǆ

 ɏïƓ˸ƶ˸ǃå Ɨùɣƪå˦ƕ èƓǆ˦Ǆƶ˸ǃå. 

      ˦ ǋ ƗɂïƓ˸ƶ˸ǃå ç̇ ǋƓˢǃå ǏǄƵ Ǒƽ˷Ȼ ɏ˘ǃå ǑǃǙ˗ǃå Ǐ˹ƶ˸ǃƓƼ åîåƵ Ǒǋ Ǒƽ˷ƙā Ɠǌ˯ɂ Ǌ Ǆ
 Üç̇ ƬƓ ˸ǃå ƗȻíƓ˸ǃå Ɨ ˲ˠ˴ǃå Ɨ ˻Ḫ̇ ˯Ǆǃ ǑǀǄ˯˸ǃå üåïíá Ǐǃã ɏí˓ǒ ýíƓ ˯ǆ Ɇɜ˵Ⱥ Ɠǌ˯˻Ʈ˦˶Ƥ
 ,ñ˗˲ǃåā ñå˦˲ǃå þå˗˳˯ƪá ˔Ǆˠ˯ɂā ,Ɠǌ˸ǌƼ ˔ƶ˶ ʼ Ɨɂ̊ ǆ̇ ǃå ƗǃǙ˗Ǆǃ Ɨǀ ˸ƶǃå Ɨ ˹ˮǃå üåïíã Ɠǆá

Ɨ ˹ƕ ɆƤåí ˜ ʹȻ ǑǀǄ˯˸ǃƓƼ  ǊƙƓǌƞ˦ƙā  ˤ˸˶˸ǃå ïƓḧƼǙ ƓǀƼā ƓƽǄƪ Ɨˠˠ˳˸ǃå Ɨ˹ǒ˗˸ǃå ā ˙ƛ˓ƙ
Ǌ˹ǆ ǑƵā ÿāí Ǌ˯ɂâï Ɇ˻ɜ˵ƙā ǑǀǄ˯˸ǃå èƓḪ˦Ǆƪ ǑƼ. 

-  æîƑ˶ƴǁä Ǐƺ ƑǊƗƑƾ ˬ˞Ɨ Ā ˘Ǆ˗ǁä Ā ƕǁǗ˕ǁä  
      "̇˻ƪ˦ƪ ɏí ̠ǈƓǈí̇Ƽ  ɏ̇ ɂ˴˴˦ǃå ʕǃƓƶǃå þƓƿFerdinand de Saussure ƴư˦ƕ "

 ,èǙǙ˗Ǆǃ ƗǆƓƵ èƓƽƮƓƿǚˠǈåā  ƓɂïƓ˸ƶǆ ˚ǆ̇ ǃåā ƗǃǙ˗ǃå ˥˻ƕ ƗḪ̇ ˯˵˸ǃå Ɨ ưïǙå í˗˲˹ƪ Ɠǌ˹ǆ
˖˻ơ ˥ǆ : 
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3-1- Ǎ˷ƴ˶ǁä éƑ˭ǆà çƑɀˤ˭˲Ǆ  ûƓ ˴ǃå ǑƼ èƓƿǚƶǃå ɖɂ̇ ˟ ˥Ƶ Ǐ˹ƶǆ Ɠǌǃ Ơ ˶Ȼ ƗǃǙ˗ǃå :
 ˥ǆ Ǐ˹ƶǆ ˥ɂ˦ḧ˯ǄǄƼ Ǌ ʼ êï˗˹ƙ ɏ˘ǃå þƓˢ˹ǃå ýǚƤ ˥ǆ Ǚå ƗǃǙ˗ǃå üï˗ǈ ǚƼ ǑƵ˦ư˦˸ǃå

 ,ÿƓ ǈí̇ Ƽ ), èƓɂ˦˯˴ǆ éǚƛ ýǚƤ1985: (þ 
¶ .ƗǃǙí ɏá Ɇ˸ ƙ˲ Ǚ ǉ̇ƮƓ˹Ƶā ǑƑ̠˸ˮǃå Ɏ˦˯˴˸ǃå :ýāǙå 
¶  :ǑǈƓ˰ǃå.Ǐ˹ƶǆ Ɇɜ˵ƙǙā Ɇ˸ ƙ˲ ǉ̇ƮƓ˹Ƶā Ǒƽɂ̇ƶ˯ǃå Ɏ˦˯˴˸ǃå 
¶  ɏ̊ǆï Ǐ˹ƶǆā ƗǃǙí Ɇ˸ ƙ˲ ǉ̇ƮƓ˹Ƶā ̝ Ḫ˻˯̇ǃå Ɏ˦˯˴˸ǃå :̟ǃƓ˰ǃå 

    ˥ɂ˦ḧ˯ǃå Ɠǌ˹ǆā ,Ɇɜ˵Ḫ ˥ɂ˦ḧ˯ǃå Ɏ˦˯˴ǆ Ǐǃã Ǐ˹ƶ˸Ḫ ˥ɂ˦ḧ˯ǃå Ɏ˦˯˴ǆ ˥ǆ Ɇǀ˯˹ƙ ƗǃǙ̠ǃƓƼ
 ɍïƓǀǃƓȺ ̋ ǃ˹å Ǒƿǚƙ ýǚƤ ˥ǆ ʕ˯ǒ Ǐ˹ƶ˸ǃå ɖ˻ǀ˲˯Ƽ "ǑǀǄ˯˸ǃå Ɏ̠ǃ Ǐ˹ƶ˸ǃå ɖ˻ǀ˲˯ǃ,þ˦ǌƽ˸ǂ
 Ɲ˯˹ǒ Ǒḧǃ Ɨ ˶˹ǃå çíƓ˸ǃå ǑƼ ˙˷˲Ȼ ÿå ˔˱ɂā Ǌƙåî ø˦ ˶ȻǙ ˝˹ǃå ǑƼ Ǐ˹ƶ˸ǃå ÿá ɏá

 ,ÿ˗Ǆƪ), "Ǐ˹ƶ˸ǃå1996 ʕǌƽȻ ˥ɂ˦ùḧ˯Ḫ ǊǄ˻Ʈ˦ƙ íå̇ǒ Ǐ˹ƶǆ ʕ˸ ˶˸ ǃå ˥ǋî ǑƼ ÿ˦ḧƙā.(þ
 ɏ̆ǃå ̝ Ḫ˻˯̇ǃå ˥ǆ ̟ǃƓ˰ǃå Ɏ˦˯˴˸ǃå ˦ǋā ,ǑǀǄ˯˸ǃå Ɇˮƿ ˥ǆ ƗƙƓǆ˦Ǆƶǆ Ɨ̔ǄƤ èåî ƗǃƓƪ̇ǂ

) Ɇɜ˵ǃå ,ɏ̊ǆï Ǐ˹ƶǆ èåî ƗǃǙí Ɇ˸ Ȼ˲2.( 

 
 

) ˤƿï Ɇɜ˵ǃå2: (-  .( ƗǃǙ˗ǃå ) Ǐ˹ƶ˸ǃå êƓ˯ǈá èƓɂ˦˯˴ǆ 

 
3-2-  ǏǁǗ˕ǁä ˒˹Ḩ˗˭ǁä ƕ ˷Ɠ ˥ǆ  í̠˲ ɂ˯˦ǌƼ ̠ơåā ̊ǆ̇ǃåā çïƓƬǙåā ƗǃǙ̠ǃå ʕ˴ ƞ ÿ˦ǂ:

) ýå˗ùùùùùùǃå ˦ǋ ýāǙå  ,ˤǌ˹˻ƕ Ɇ˶ƽǃå ˥ɜ˸ȻǙ ˥˻Ƒ̊ ƞSigntier ,(Ɨùùù˻˴˲ǃå Ɨɂ̇ ùùùù˶ ǃå çï˦ùùùùù˶ǃå) (
 ) ý˦ùùùùùùǃ˗ùù˸ǃåāSigntied ÿƓ˴ǈǙå ˗˹Ƶ ÿå˗˲˯ɂā ˙ˢ˹ǃå Ɠǌƛ˗˲Ȼ ɏ˘ǃå  (Ɨ ˹ǋ˘ǃå  çï˦˶ǃå) (

 Ɇ˶ ǒ˯ í̠˲ǆ ûƓƪ ˥˸ư ɏ̊ǆï Ǒƶƞ̇ǆ þƓsǈā Ɨǃåí ç̇ƽ˵Ⱥ ý˦ǃ̠˸ǃåā ýå̠ǃå ɊɁï ̠˹ƶƼ ̇ḧƽǃƓȺ
å Ɨƪåï˗ǃƓȺ ˝˯˳˸ǃå ǑǃǙ˗˯ƪǙå ǑǄɂāƋ˯ǃå ˔ǈƓ˱ǃƓȺ ā ˙ƬƓ ǆ Ǐ˹ƶǆ ƗǃǙ˗Ǆǃ Ơ ˶Ȼ çíå̇ ˸ǃ Ơưå
,ǑǀǄ˯˸Ǆǃ ǊǃƓ˶Ȼã íå̇ ˸ǃå ÷˦ ư˦˸ǃå ˦˲ǈ Ơɂ̇ Ʈ ā  ,ǑḪ̇ ˯ǃå)2006) Ɇɜ˵ǃå ) ,(3.(              

ɂ˥˦ḧ˯ǃå Ɏ˦˯˴ǆ ˹ƶ˸ǂǏ Ɇɜ˵Ḫ ˥ɂ˦ḧ˯ǃå Ɏ˦˯˴ǆ þ˦ǌƽ˸Ḫ ˥ɂ˦ḧ˯ǃå Ɏ˦˯˴ǆ 
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                                   ƕ ˲˰ǁä æîˤ˴ǁä                                  üä˕ǁä 

                 ( ˣɀˤḥ˭ǁä) 

      ƕøøøøøǁǗ˕ǁä     

 

             ƕ ˷ǉ˖ǁä æîˤ˴ǁä                               üˤǁ˕˶ǁä 

       Ǐƾǂ˭˶ǁä Ɍ˕ǁ )( 

)ˤƿï Ɇɜ˵ǃå3.ƗǃǙ˗ǃå ˤ˴ƞ ˥ɂ˦ḧ˯ǃ ˤǋíƓ˲ƙáā ý˦ǃ˗˸ǃåā ýå˗ǃå ˥ǆ Ɨ ˹ˮ˸ǃå ƗǃǙ˗ǃå Ɨ ƑƓ˹ƛ :( 

- 3- 3ƕǁǗ˕ǁä ƕƴ ˬ˝ ˥˻ƕ Ɨ ʹ ˮˠǃå ƗǄ˶ǃå þå˗ƶǈƋȺ Ɨ ˟Ɠ ˯Ƶá Ɨƶ ˮ˟ Ɠǌǃ ƗǃǙ˗ǃå :å ýå˗ǃ
 ˥ɜ˸Ȼ Ǚ ÿå̊˸˻ǃå / Ɨǃå̠ƶǃå ̊ǆ̇Ƽ Ɠ˟Ɠ˯Ƶá ÿ˦ɜȻ Ǚ " Ɠǋ̠˻ǀȻ Ǌǈá ̊ǆ̇ǃå ç̊˻ǆ ˥ḧǃā ,ý˦ǃ̠˸ǃåā
 ǑǈƓƶ˸ǃå íïå˦˯ƙ ˚ǆ̇ ǃƓȺ ƗǃǙ˗ǃå ɉƓ ƙïá ˗˹ƶƼ ,"ǚ˰ǆ ƗɁ̇ ƶǃƓḪ ˙Ƥá ˚ǆï ɏƋȺ Ɠ˟Ɠ ˯Ƶá Ǌǃå˗ˮ˯ƪá
 ,ǑǀǄ˯˸Ǆǃ Ɨ Ǆǀƶǃå Ɨ ʽǄ˳ǃƓȺ Ɋ ƙ̇ ƙ èƓƞƓ˯˹˯ƪã ˥ǆ ǑƙƋƙ Ɨ˲ưåā Ɨ ˹ǋî ýƓɜƬá ç˗Ƶ ǏǄƵ

) ,ÿƓ ǈí̇ Ƽ1985) Ɇɜ˵ǃå ,(þ4.( 
 
 
 
 

                                 
 
 

  þä̆ ˹˶ǁä ˘Ǆ˗ǁ ǏǁǗ˕ǁä Ǎ˷ƴ˶ǁä 

ƕǁä˕ƴǁä 

http://www.google.com.ly/imgres?imgurl=http://i3.makcdn.com/wp-content/blogs.dir//13097/files//2011/03/balance-scale11.jpg&imgrefurl=http://d-anwar.maktoobblog.com/&usg=__MFpUDFQwtT3OIpRbsApX1bNI8zU=&h=375&w=380&sz=34&hl=ar&start=16&zoom=1&tbnid=o5LTxKA-A_LSmM:&tbnh=121&tbnw=123&ei=_M88Ud7FNoaGswa4hYG4Bw&itbs=1&sa=X&ved=0CEcQrQMwDw
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) ˤƿï Ɇɜ˵ǃå4 Ơưåā Ǐ˹ƶ˸Ḫ ˚ǆ̇ ǃƓȺ ƗǃǙ˗ǃå ɉƓ ƙïá : (˥ɜ˸Ȼ Ǚ Ǌǃå˗ˮ˯ƪå .˙Ƥá ˚ǆ̇ ƕ 

 āá ɄƑƓˡ˦ǃ èåïƓƬã āá ð˦ǆ̇ Ḫ ƓǌǄ˸Ƶ Ɨ ʽ Ḫ ˦ǋ ƗɂïƓ˸ƶ˸ǃå ýƓɜƬǕå èƓƽƮ ˤǋá ˥ǆā"
 xǄƙ ƴǆ ɆǆƓƶ˯˸ǃå ÿƓ˴ǈǗå Ɠǌ˻ǄƵ ý̠˯ Ȼ˴ Ɏ̇Ƥá ǑǈƓƶǆ ɏá āá ƗƪƓƪ āá Ɨ̓Ɠǀƛ èǙǙí

Ǘå ð˦ǆ̇ ǃå ˣǄƙ ˗ƵƓ˴ƙā .ýƓɜƬǕå ˔ƪƓ˹˸ǃå Ɇɜ˵ǃƓȺ Ǌƶǆ ɆǆƓƶ˯ǃåā ÿƓɜ˸ǃå ˤǌƼ ǏǄƵ ÿƓ˴ǈ
 ǑǈƓ ˸ǃå ˗ơá ɆƤåí ç̇ Ƽ˦˯˸ǃå ð˦ǆ̇ ǃƓƼ .Ǌ˸ Ǆƶƙā Ǌ˯ƼƓǀƛ Ǌ ǄƵ Ǌ Ǆ˸ƙ Ɠ˸ǃ Ɠƶ ƙ Ɠ ʸƓ˸˯ƞåā Ɠ ʼƓǀƛ
 èåïƓƬǗå ǑǈƓƶ˸ǃ Ɠƶ ƙ Ʉ˲˯ǆ āá Ǐƽ˵˯˴ǆ āá Ǒ˹ǒí Ǐ˹ˮ˸Ḫ Ǌƶǆ ɆǆƓƶ˯Ǆǃ ÿƓ˴ǈǗå Ǌƞ˦ƙ

ƓḪā Ɨ˲ Ʈ˲ ÿ˦ḧƙ ̠ƿ çßå̇ǀǃå ǉ̆ǋā .ǊǄƤåí çí˦ƞ˦˸ǃå ƴǆ ɆǆƓƶ˯˸ǃå ÿƓ˴ǈǘǃ Ɨ ˴˹ǃƓȺ Ɨ ʼ
Ɨ́˸˯˱ ǃ˸å ƗƼƓǀ˰ǃåā ƴ˸˯˱˸Ǆǃ Ɨ˸ǋǕå ̨ƽǈ Ɇ˸ ƙ˲ ɖ˸Ƶá Ɏ̇Ƥá èåßå̇ƿ üƓ˹ǋ ˥ḧǃā Ǐ˹ˮ ǃ˸å 

.Ɇɜǂ 

http://www.cpas-egypt.com/pdf/Yaser_Mahgoub/R/4.pdf 

4-îƑ˶ƴ˶ǂǁ ƕɀ˘Ǆ˗ǁä ƕ ǁǗ˕ǁä ƕ ˷ˬǁä 
   ǀ̠Ƽ ƗǃǙí Ǒɣƶƙ ð˦ǆï ɆɜƬ ǏǄƵ "ýƓɜƬǕå" ǑƼ Ɨ˭ˮ˯˳˸ǃå ǑǈƓƶ˸ǃƓȺ ɏ̇ƛ ïƓ˸ƶ˸ǃƓƼ  

ǑƼ èåßƓ˲ȻǙå Ɨùùùùùùùù˻˷ƿ Grabar Oleg  ïƓɁ̇ ƹ Ɲǃāá ˔ƙƓḧùùùùùùùùùùùùǃå ë̇ ùùùùùù˟(Symbols and 
Signs in Islamic Architecture) 1983þ þƓƵ ï˦˵˹˸ǃå ǊǃƓǀǆ  (symbol)   ÷˦ ư˦ǆ

 ƗǀǄƶ˯˸ǃå Ɨɂ̊ ǆ̇ ǃå Ǒơ˦ɂā " ßǑ˵ǃå " ú̇ ƶȻ  ˚ǆ̇ ǃƓƼ ˚ǆ̇ Ǆǃ Ɠƽɂ̇ ƶƙ ë̇ ˠɂā ƓǌƙǙǙíā ýƓɜƬǕƓȺ
 ǊȺ Ɠ ˹˸ư. 

(http://ar.wikipedia.org)   

  ˥ǆ ƓǌƼ̇ ƶǈ ˙ƮƓ˹ƶǃ Ɠǌˮɂ̇ ǀƙā Ɠǋå̇ ǈ Ǒ˯ǃå ßƓ ƬǙå Ɋ ˴ ˯ǃ Ɠ˹ǃ˦ǀƵ ǑƼ Ǒƶ ˮ˟ Ɇ˻ǆ üƓ˹ǋ "
Ɠ˹ǃ˦ǀƵ ɆƤåí ǑǈƓƶ˸ǃå ˥ǆ Ɨ˯ƕƓƛ ƗƵ˦˸˱ǆ ɏá ,Ɠǀ ˴ǆ ƗƼā˙ƶǆ ˙ƮƓ˹ƶǃå  ǉ˘ǋā Ɇˮƿ  ̇ ǆ Ɨˠ ƙ

 ) Ɇǀƶǃå ǑƼ Ɨǈ̊ ˯˳˸ǃå̇ ƮƓ˹ƶǃå ƗùùùƵ˦˸˱ǆā  ýƓɜƬƋȺSchemata ýƓɜƬǙå ˗ɂ̇ ˱ƙ ǑƼ ˗ƵƓ˴ƙ (



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мпо 

 
 

 ÿā̠ƕ ǏǃāǕå ƗǄǋ˦ǃå ̆˹ǆ ßƓƬǙå üï̠ǈ Ɠ˹ǈƎƼ ǑǃƓ˯ǃƓɁā Ɇǀƶǃå ƓǌƼ̇ƶȻ çï˦Ʈ æ̇ƿǕ Ɠǌˮɂ̇ǀƙā
,ú˦Ƶ) "Ɇ˻ƮƓƽƙ2002.( 

    ˕˹˻ƕíā˙ƕ  ˙ˮ˯Ƶá ˗ǀǃG.Broadbent  ) Ǒƶƞ̇ ǆ  þƓˢǈ ƗȺƓ˰˸Ⱥ èǙǙ˗ǃå Ǌǃ ( ç̇ ƽƬ
 ǑƼ ú˗ǋ ˦˲ǈ Ɨ˹˻ƶǆ ïƓḧƼá Ǌƞ˦ƙ ǑƪƓ ˴ǃå ýƓ˱˸ǃå ǑƼā ,Ǌ ǄƵ ˚ǆ̇ ǒ Ɠǆ ǏǄƵ ý˗ƙ ˙˻ǒƓƶǆ
 ñ̇ ˻ƕ ˚ǃïƓ˵ƙ Ǒɜɂ̇ ǆǙå ú˦˴Ǆ˻ƽǃå ˙˻˵ɂā ,Ɨ ʹƞ̇ ǆ ç˗ƵƓƿ ýǚƤ ˥ǆ ƗǄ˯ḧǃå ˤ ˸˶ƙ Ɨ Ǆ˸Ƶ

Peirce ) 1839 -  1914 Ǚã ÿ˦ḧǃå å̆ǋ ǑƼ ßǑƬ ɏå ñïíá ÿå Ǒ˯ƵƓɣ˯ƪƓȺ ̨ ǃ " (
ùùùùùƑƓ˸ ƪ þƓˢǈ Ǌǈå ǏǄƵ ,xǃƓǆ ˥ƕ ) " .ɏ̊ǆï Ǒ1995 .(þ 

    Ǌƞ˦˸ǃå ʕ˸˶˸ ǃå ˥ǋî ɆƤåí ç̇ḧƼ Ǒǋ ɏïƓ˸ƶ˯ƪǙå ûƓ˴ǃå ǑƼ  ʕ˸˶ ǃ˯å ƗǄ˸Ƶ ÿá
.Ɨ ǃǙí ǑǈƓƶǆ āî Ɨɂ̇ ùù˶Ⱥ ƗǃƓùùùùƪï íƓ˱ȻǗ Ɠ ƪƓ ƪ 

       ÿƓ˸˷ ǃ ǑǀǄ˯˸ǃå ƴǆ Ɠǌ˸ƪƓǀ˯ǒ ɏ̆ǃåā ɏïƓ˸ƶ˯ƪǙå ïƓ˸ƶ˸ǃå Ɠǌ˻ǄƵ Ɇ˸˯˵Ȼ ɏ̆ǃå ɆƑƓƪ̇ǃƓƼ
 ï˗ƿ ˥˸ḧƙ ýƓ ʿ˯ƪá ˥˴ơá ǑǃǙ˗ǃå ˥ɂ˦ḧ˯ǃå Ɨƺǃ ˤ ʿƙ ǚ˰˸Ƽ ,ɆƵƓƽ˯ǃå çï˗ƿ Ǌǂǚ˯ǆá ǑƼ Ǌƙ

 ˥˻ƶǆ ǑǃƓ˶ƙá þƓsǈ ýǚƤ ˥ǆ ç̇˸ƶ˯˴ ǃ˸å ̇ưƓơ ˥ Ɂ˻ā ɏïƓ˷ ǃ˲å éïǙå ˥ ƕ˻ Ɠ˟Ɠƙïã
 Ɨ ǈƓǆā˙ǃå ƗƵ̊ ˹ǃå̊ ˻ǆ̇ ƙ ˣƽǃ Ɠǀ ˴ǆ  ç˗˸˯ƶǆ èƓɂ̇ ˢ˹ǃ ˗˹˯˴ƙ Ɨ ʹƞ̇ ǆ Ɨ ɜ ƪǚḪ Ɨƺǃ Ǌ ʼ þ˗˳˯˴Ȼ

å ˤɜ˲Ǆǃ ç̇ ƮƓƶ˸ǃå ǑǈƓ ˸ǃå ˤ ˸˶ƙ ǑƼ Ɨ ǃƓƺǃå ̋ Ǆ˹ǃ ɍïƓǀǃå ǑǀǄ˯˸ǃå ýǚƤ ˥ǆ ,ǑƬƓƽǃ
 Ǒ˳ɂïƓ˯ǃå ā ǑƪƓ˴ǃå ïƓ˸ƶ˯ƪǙå ƴƿå˦ǃ  Ǌ˯˵ȻƓƶǆ ýǚƤ ˥ǆ Ɨ̓̇ƶǆ Ɨ̔Ǆ˳Ⱥ ɏïƓ˸ƶ˯ƪǙå

    .ǑƵƓ˸˯ƞǙåā 

 

 

-1-  ƕɀîƑ˶ƴǄ éíƑ˶ǆ- Ƒ ˬ˹ǁ/ǏǁƑ˞ȹǗä ˕Ǌƴǁä ƕ ʽƟ 
4-1-1-  ˗˴˷ǁä ˒˴ǆ1923 ý-1925ý 



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мпп 

 
 

    ˥˻ƶǆ ûƓ ƪ ˥˸ư ɉ̇ ˳˹ƙ ÿá ˔˱Ȼ â˙ǀǆ Ơ ˶Ȼ ïƓ˸ƶǆ Ɨ˭˻ǋ ǏǄƵïƓḧƼǙå ˗˴˱˯˯ǃā
 ,ɏïƓ˸ƶ˸ǃå ûƓ˴ǃå ǑƼ Ɠǌǂåïíã ʕ˯ ǃ˻ ,˥ɂ˦ḧ˯Ǆǃ Ɨ˸ ˸˶ ǃ˯å ƗǄ˸ƶǃå ˥ǆ Ɨǀ˰˹ˮ ǃ˸å ƗƺǄǃå Ɲǌ˹˸Ȼ
 ̇˶ ǃ˹å ̝˶˹Ƽ  ,ƗǄ˯ḧǃå ýǚƤ ˥ǆ Ǌ˹˻˸˷ ƙ  Ɨ˹˻ƶǆ Ɨ˱ǌ˹ǆ ÷ƓƙƋȺ ɏïƓ˸ƶ˸ǃå íåïá Ǒ˯ǃå

1923 þ-1925 Ǒ˹˻ƕƋƙ ˔˶ǈ ˦ǋ þ ̨Ǆƕå̇˟ Ɨ˹ǒ̠˸ǃ ɏ̇ɜ˴ƶǃå ā̊ƺǃå ǑƼ å˦ƙƓǆ ˥ǒ̆ǃå í˦˹ Ǆ˱ǃ
" Ǒ˹˻ƪå̇ ƕ ā˗ǈƓǆïà ˤ˸˶˸ǃå ç̇ ˢǈ êƓùùù˯ǈ ÿƓḪ ɏ˘ǃåāArmando Brasini   Ɨƪ˗˹ǌǄǃ "

)Ɇɜ˵ǃå ,ƗɂïƓ˸ƶ˯ƪǗå5.(  

 
 
 
 
 
 
 
 

   )ˤƿï Ɇɜ˵ǃå5 Ɨɂ̇ ˲ ǃå Ɨǌƞå˦ ǃå Ǒ˹˻ƪå̇ ƕ ā˗ǈƓǆïå Ɇˮƿ ˥ǆ ˤ˸˶˸ǃå ˔˶˹ǃå :(1925.þ 
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Ɨ ǈƓǆāï Ɨɂ˦ǋ ô̇ ƶȻ Ǌǈá  çïåðā ̝Ǆ˟ ǏǄƵ åßƓ˹Ɂā ɏïƓ˸ƶ˯ƪǗå ûƓ˴ǃå ǑƼ í̠˲ǆ Ɇɜ˵Ⱥ
 ǏǄƵ ƴǀɂā ,èå̇ ˸ƶ˯˴˸ǃåƐ˟ƓƬ  ,æ˦˴˹ǆ ǏǄƵá ǏǄƵ Ɨ˸Ȼ̠ǀǃå Ɨ˹ǒ̠˸Ǆǃ Ǌƞå˦˸ǃå ĉǑɁ̇ƺǃå ̇˲ ǃå

 Ɨ˹ƪ Ɠ˹˻Ƽåï ǑƼ ɏïāí˦˻ ǃ˰å Ơɂ̇˷ ǃƓȺ ƓɂïƓ˸ƶǆ ʕ˸˶ ǃ˯å Ɋƙïá526 æ˦ǄƪǙå å˘ǋ ÿƓḪā ,þ
ǏǄƵ ƗǃǙí  Ơɂ̇ ˷Ǆǃ Ɨ ˻ǌǃåā Ɨ˹˸ ǌǃå ïƓǌˡǗ ˚˻˸˸ǃå ƗǆƓƿã  ˦ ˹˱ǃå ëåāïá ǏǄƵ Ɨ˸Ƒåí çǚƮ í

 ˗˻ơ˦ǃå ˙ˠ ˴˸ǃå Ǒǋ Ɨ˴ ˹ḧǃå Ǌ ʼ ˕ǈƓḪ  ˕ƿā ǑƼ ç˗˻ǀƶǃƓȺ Ɋ ƙïá ïƓ˸ƶ˸ǃå æ˦ǄƪƋƼ  ,çå̊ ƺǃå
Ɨ ˲ ˴˸ǃå ƗƼƓǀ˰ǃå ßƓ ơã ˤ˸˶˸ǃå íƓƵá ˗ǀǃ ǑƼ ç̇ ɜ ˸ǃå ÜƓǆāï  ɏïƓ˸ƶ˯ƪǙå ûƓ˴ǃå ýǚƤ ˥ǆ

˙˻ƹ Ǌ˹ḧǃā ,ë̇ ˯ǀ˸ǃå ˤ ˸˶˯Ǆǃ ǑƼ  èƓƞƓ ˯ơå ˔ƪƓ˹ƙ Ǐ˯ơ êîƓ˸˹ǃåÜƗǄơ̇ ˸ǃå  å˘ǋ ˙Ƥð ˗ǀƼ
 ƗɂïƓ˸ƶ˯ƪǙå èƓḧǄ˯˸˸ǃå  ˥˻ƕ ýƓ˶ƙǗå Ɨˠǀǈ Ɠɂ̊ ǆï ˙ˮ˯ƶȻ ā ƗɂïƓ˸ƶ˯ƪǙå èƓǈ˦ǀȻǙƓȺ ˤ ˸˶˯ǃå

) Ɇɜ˵ǃå ,Ɠ˰ǒ˗ơā Ɠ˸Ȼ˗ƿ6.( 

  
 Ǒ˹˻ƕƋ˯ǃå ˔˶˹ǃå-  Ɨ˹ƪ1925 ˛Ǆƕå̇ ˟ þ

  Ɠ ˮ˻ǃ 
 ɏïāí˦˻ǃ˰å Ơɂ̇˷ ǃå-  Ɨ˹ƪ526- þ 

) ˤƿï Ɇɜ˵ǃå6Ơɂ̇ ˷ǃåā ˙˶˹ǃå ˔˶ǈ ˥˻ƕ Ǌ ˵ǃå Ǌƞā :( 
 

4-1-2-  (þǗä ɍ̆Ḩ̠˶ǁä l˷ˬǁä)îƑƢìǗä ù̠ Ǆ˴1933ý 
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     " ǑǄ˱ǈ˦˸ ǃ āï̠ǈƓ˴ǃå ɏïƓ˸ƶ˯ƪǙå ʕ˸˶ ǃ˸å ýƓ˸Ƶá Ɏ̠ơá ǉ̆ǋAlessandro 
LimongelliïƓƛǙå ˘˳ƙá ɏ˘ǃå "   ǑƼ  Ɠǌǆ˗˳˯ƪá ˙˻ǒƓƶ˸Ⱥ çí˗˲ǆ Ɨ ʹƞ̇ ǆ Ɨƺǃ  Ɨ ǈƓǆā˙ǃå

 ïƓƤíǙå ú̇ ˶ǆ ˤ ˸˶ƙ1933   ,þè˦˯ơåā  ˕˲ Ʈá Ǒ˯ǃå ƗǄ˯ḧǃå ˥˸ư ˙ƮƓ˹Ƶ ç˗Ƶ ǏǄƵ
 ǑưƓ˸ǃå ßƓơá ˦˲ ǈ ƗƬƓƽǃå èƓǌƞ˦˯ƕ ƗƮƓƤ ƗƪƓƪ ïƓḧƼá ǏǄƵ ɏ˦˯˲Ȼ ɏ̇˶Ⱥ ˥ɂ˦ḧƙ

˙ƮƓ˹Ƶ ɖ˴ǈ ˖˻ơ  ïƓ˸ƶ˸ǃå èåí̇ ƽ˸Ⱥ  Ɋ ƙ̇ ǒ Ɇɜ˵Ⱥ ÜƗ Ǆ˲˸ǃå Ɨ˭˻ˮǄǃ Ɨ ǄƮǕå èåßƓ˵ǈǗå
 ɍíƓ ǆā ïƓḧƼǕ ƴ˷˳ƙ ƓǌǄƶƞā Ɠɂ˦˹ƶǆ ā ƓȻíƓǆ Ɠǌ˹Ƶ ˙˻ˮƶ˯ǃƓȺ  þƓƿ ā ǑǈƓǆā˙ǃå ā ˥˻ƶǆ ˥ǆð

 Ɨƪ˗˹ǌǃƓȺ Ɠǌ˯ǄƮā ˥˻ɂ̊ ˯ǃå ˥ǆ Ɨ ǃƓ˳ǃå ßƓ˴Ǆ˸ǃå Ɨ ʹɜ˸ǃå þ˦˱˲ǃå ā ˙ƮƓ˹ƶǃå Ɨ˟Ɠ˴ ʼ
 .èǙǙ˗ǃƓȺ ƐǄǆ  þƓˢǈ ƗȺƓ˰˸Ⱥ ÷ā˙˵˸ǃå ˕Ǆƶƞ Üñå˦ƿáā æƓ ʾ ˥ǆ Ɨ ʾ̇ ˵ǃå ƗɂïƓ˸ƶ˸ǃå
 ôïå ǏǄƵ Ɨ ʽ˴Ǆƽǃå Ɨɂ̇ ḧƽǃå ƗƪïƓ˸˸ǃå ˙ǌˢƙ Ǐ˹ˮ˸Ǆǃ ˥˻˯˻˴ Ƒ̇ ǃå ˥˻˯ǌƞå˦ǃå ˥˻ƕ úǚ˯ƤǗåā

Ɋ ǄƤ ǑǌƼ ƴƿå˦ǃå ˙ƮƓ˹ƶǃå ǑƼ Ơưå˦ǃå ǑǄ˲˸ǃå ïƓ˸ƶ˸ǃå ˥ǆ .èƓǌƞå˦Ǆǃ Ɨˠ ˴ ǃå 
     ïƓ˸ƶǆ ƗǆƓƿɀā ƗǃǙí Ɨɂ̊ǆï ƗƺǄƕ ̇ƮƓ˹ƶǃå ɊɁï Ǐǃã ɏïƓ˸ƶ˸ǃå Ǐƶƪ ̠ǀǃǑƑƓ˸˯ǈå ƕ Ɲǆ˗

˙ƮƓ˹ƶǃƓȺ ˔˴˹ǃåā èƓƵƓƽƙïǙƓḪ ɖƪƓ˹˯ǆ Ɇɜ˵Ⱥ Ɨ ǈƓǆāï Ɨ ɜ ƪǚḪ èåí̇ ƽǆ ˵ǃå Ɨ Ǆ˲˸ǃå Ɨ ʾ̇
ˮ˸ǃå ˙ˮ˯ƶɂā .ç̇ ˻ƺ˶ǃå æƓ ʿǃåā ñå˦ƿǙå Ɇ˰ǆ ƗɂïƓ˸ƶ˯ƪǗå èåßƓ˵ǈǗå Ɇ˸ƞá Ɏ˗ơã ˥ǆ Ǐ˹

˙ˮƶƙ Ǒ˯ǃåā ÜƗ ƬƓƽǃå ç̇ ˯ƽǃ Ɨ ǃƓˠȻǗå ) Ɇɜ˵ǃå .Ɨ ɜ ƪǚḪ ƗɂïƓ˸ƶǆ Ɨƺǃ ˥Ƶ7.( 
 

 
 

) ˤƿï Ɇɜ˵ǃå7 ˙˻Ƽ˦˯ǃå ú̇ ˶ǆ :() ɏ̊Ḫ̇˸ǃå Ɠˮ˻ǃ ú̇ ǆ˶(   Ɨ˹ƪ Ǒǃå ˗ƑƓƶǃå1933þ 
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4-1-3-  þäìˤǁä ú˕˷ƺ1935ý 

      Ɨ ǃƓˠȻǙå èå̇ ˸ƶ˯˴˸Ǆǃ ƗɂïƓ˸ƶ˸ǃå ˔˻ǃƓƪǙå Ɏ˗ơáè˗˹˯ƪå  Ɨƪ˗˹ǌǄǃ çßå̇ ƿ ǏǄƵ
  ,Ɨ ǈƓǆā˙ǃå ïƓƛǙå ǑƼ è˗ƞāā ˕˻˹ƕ Ǒ˯ǃå ýƓ˸ƵǕå ˥ǆ ˙˻ˮḧǃå  ˤ˱˲Ǆǃ å̇ ˢǈ Ɨ Ǆ˲˸ǃå ƗɂïƓ˸ƶ˸ǃå

 ÿåí˦ǃå û̠Ƽ˹ ǑƼ ̇ǌsȻ ɖ˻ˮˠ˯ǃå å̆ǋ Ɏ̇ǈā1935 Ɨɂ̇ ˲ ǃå Ɨǌƞå˦ǃå ǏǄƵ Ǐ˹ˮ˸ǃå å˘ǋ ƴǀȻ Üþ
 ˥ǆ ˤ˸Ʈā Ɨ ʾ̇ ˵ǃå " ˦˯ƪāƓƼ ɏí ˦ǈƓ˯˴ɂï˦ǄƼ ǑǃƓɣȻǙå ɏïƓ˸ƶ˸ǃå ɆˮƿFlorestano Di 

Fausto  Ɇˮƿ ˥ǆ Ɨǌƞ˦˸ǃå ƗǄ˯ḧǃå ÿå Ɍơǚǈ ,(ǑƙƓƹ ˦ǈƓƽ ˯ƪ ǑǃƓˠȻǙå ñ˗˹ǌ˸ǃå  ƴǆ) "
 ƗǄơ̇ǆ ̠ƶɁā ýǚƤā Ɇˮƿ ɏ̊ǆ̇ǃå þƓs˹ǃå Ɠǋ̇Ƽ˦ǒ èƓɣƶǆ ˥˸˷ ƙ˯ Ɠǌ˻ǈƓƶǆ êƓ˯ǈǓ  ʕ˸˶ ǃ˸å

˻˴˱˯ǃå Ɠǌ˻ǄƵ ˗˸˯ƶȻ èåí˗˲˸ǃ ˥ɂ˦ḧ˯Ḫ ,ˤ ˸˶˯ǃå ā ƗɂïƓ˸ƶ˸ǃå ˔˻ǃƓƪǙå Ɲǆ˗ǃ ǑǄɜ˵ǃå ˗ ð˦ǆ̇ ǃå
 ĄƓˮ˴ ǈ ̇ƬƓ˸ǃå þå̠˳ ƪ˯Ǚå ǏǄƵ ƗɂïƓ˸ƶ˸ǃå Ǌ˯ɂâï è̠˸˯Ƶáā ,Ɠǌ˻ǄƵ ûƓƽƙǙå ʕƙ ɏ̆ǃå ƗǄ˻ɜ˵ǃ˯å
 ,Ǌ˹˻ƶǆ ƗȻƓƹ ǉƓ˱ƙƎȺ ǊǃƓɜƬá ɆḪ ï˙ˮǒ ÿá ˤ˸˶˸ǃå ÷Ɠˠ˯ƪá ˗ǀƼ  Ɨ Ǆ˲˸ǃå ˙ƮƓ˹ƶǃåā ýƓɜƬǖǃ

˦ǌƼ ˤ ˸˶˯ǃå ǑƼ ˗ơå˦ǃå ǉƓ˱ƙǙå Ǌƙå̇ ˮƤ Ɠǌ˻Ƽ èðāƓ˱ƙ ƙå̇ ˮƤ ˥ǆ Ǌ ˻ǃƓƪá ˗˸˯˴Ȼ  Ɨ˸ǂå̇ ˯˸ǃå Ǌ
 èåí̇ ƽ˸ǃå æƓƶ ˯ƪá ǑƼ ǑƪƓ ƪ ˤ˸˶˸Ḫ Ǌ˯˻ƶƞ̇ ǆ ˕˴ɜƵ Ǒ˯ǃåā  ,èå̇ ˸ƶ˯˴˸ǃå ïƓ˸ƶǆ ǑƼ
 èåïā̇˷ ǃå ćƗ˱ ǈ˯ ɏ̊ǆ̇ǃå ̇˻ˮƶ˯ǃåā þƓǌǃǙå íƓ˱ȻǗ ƗǈƓǆā̇ǃå ç̇˯ƽǃå Ǐǃã í˦ƶƙ Ǒ˯ǃå ƗǃǙ̠ǃå

) Ɇɜ˵ǃå  ,ç˗ǒ˗˱ǃå Ɨ ƪƓ ˴ǃå8.( 

 
 

)ˤƿï Ɇɜ˵ǃå8 Ɨǌƞå˦ǃå :() ˛Ǆƕå̇ ˟ ǑƼ ÿåí˦ǃå û˗˹ƽǃ Ɨɂ̇ ˲ ǃå1935( 
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 ɆˠȻ ɏí˦˸Ƶ ê̇ ƕ ƴǆ ˙˻ˮḪ ǑơƓ ƪ ƴ˸˱ǆ Ɨ Ǆ˲˸ǃå Ɨ˹ǒ˗˸Ǆǃ ïāƓ˱˸ǃå ǑơƓ ˴ǃå Ǐ˹ˮ˸ǃå å˘ǋ
 ßƓƺǃɀā èƓǌƞå˦Ǆǃ  ßƓ˴Ǆǆā Ɨƶƪåā ɊƑå˦ơ ƴǆ Ɨƪ˦ǀ˸ǃå ɆƤå˗˸Ǆǃ Ɨ ǃƓƵ èƓƵƓƽƙïáā ßƓ˹˻˸ǃå ǏǄƵ

ǏǄƵ Ɨɂ̊ ǆï ƗǃǙí Ǌǃ  Ɨƛå˗˲ǃå çåïƓ˱˸ǃ ƗǄ˻ƪ˦Ḫ Ɨ ʼ̇ Ƥ̊ ǃå ɉƓ˸ǈǖǃ å ƗɂïƓ˸ƶ˯ƪǙå ç̇ ˢ˹ǃå  Ɨ ǃƓˠȻǙ
 ˗ƿ ā Ɠ ǃƓˠȻå èå̇ ˸ƶ˯˴ǆ ˥˻ƕ Ɠ ˮ˻ǃ ƗǈƓɜǆ ƣ ƪ̇ ˯ǃ Ǐƶ˴ƙ ɏ˘ǃå Ɨ˰ǒ˗˲ǃå ƗɂïƓ˸ƶ˸ǃå Ɨƪ˗˹ǌǄǃ

åïíƓƿ ˦˯ƪāƓƼ ɏí ÿƓǂ .˥˻˻ƪƓ ˴ǃå ßå˦ ǋá Ɨǆ˗˳ǃ ǊȺ ˔Ƶǚ˯ǃåā  Ǌ˱ǆíā Ɠǌ˳ɂïƓƙ  Ɨƪåïí ǏǄƵ 

4-1-4-   ǏǁĀ˕ǁä ˙ǂƓä̠ ˝ ó˗ƴǄ1928- 1929ý 
   ˛Ǆƕå̇ ˟ ô̇ ƶǆ Ɨǌƞåā Ɇƶǃ  ˛Ǆƕå̇ ˟ Ɨ˹ǒ˗ǆ ǑƼ Ǒǃā˗ǃå1928- 1929˦ǋ ɏ˘ǃå ,þ 

 Ɠǌ˻Ƽ ˗˸˯ƶȻ ɏ˘ǃåā ,Ɨ˲ưå˦ ǃå Ɨɂ̊ ǆ̇ ǃå èǙǙ˗Ǆǃ Ɠ˲ɂ̇ Ʈ Ɠƞî˦˸ǈ Ɇ˰˸Ȼ ,ôïƓƶ˸ǃå Ǐ˹ˮǆ ɆƤ˗ǆ
 ïƓ˸ƶ˸ǃå Ɇ˰˸ ɂ˯ā ǑǀǄ˯˸Ǆǃ ʕ˸˶ ǃ˯å þ˦ǌƽǆ Ɇ˻Ʈ˦ ǃ˯ ɏ̇˶ǃå üåïíǙå èƓ˹ǀƙ ǏǄƵ ʕ˸˶ ǃ˸å

ʽ ˡā ˤ˸˶˸ǃå Ɠǌ˹Ƶ ˙ˮƵ Ơưåā ǑǄ˱˯ƕ ƗǄ˯ḧǃå ǉ˘ǋ ǑƼ ǑǈƓǆā˙ǃåƬƎȺ  Ɠɂ˦˹ƶǆā Ɠ ˔ơ ÷Ɠ
ï˦ǌˢǃå Ǚā ÜƗǌƕǕåā ƗǆƓ˳ƽǃå Ǐǃã Ɇ˻ǆ ā Üô̇ ƶǃåā  Ɨ Ǆ˲˸ǃå ˙ƮƓ˹ƶǃå ßƓǀ˯ƪá Ɇ˶Ƽ ˥ɜ˸Ȼ

 ç˗ơāā ÜƗǆƓ˳˷ǃƓȺ ˚˻˸˯ƙ  ɏ˘ǃå Ɨ ǈƓǆā˙ǃå çïƓ˸ƶǃå ˥Ƶ Ǌ˹ɂ˦ḧƙ ˤ˸˶˸ǃå Ɠǌƕ ï˙ƕ ɏ˘ǃå
Ɇƪ̇ ˸ǃå Ɠǌ˰ˮǒ Ɨɂ̊ ǆï èǙǙí ƓǌǄḪā ,ƴƽƙ̇ ˸ǃå ñƓ ʿ˸ǃåā ñå˦ ƿǙå ǏǄƵ ˚˻Ḫ̇ ˯ǃƓɁā Üˤ ˸˶˯ǃå 

Ɠ ˮ˻ǃ ǏǄƵ ˤǌƙā˚ƹ ǑƼ ïƓ˶˯ǈǙƓȺ ˤǋï˦ƶƬ ð˚ƶ ǃ  ǑǃƓˠȻǙå ǑǀǄ˯˸Ǆǃ 

    èǙǙí ç˗Ƶ Ǒˠƶ˯ǃ ˕˸˸Ʈ ,Ɨ Ǆ˻ɜ˵ƙ Ɨɂ̇ ˶Ⱥ èƓǆǚƵ ˥ǆ Ǌ˸˷Ȼ Ɠ˸Ⱥ ˥ɂ˦ḧ˯ǃå å˘ǋ
 ƗƺƮ āî ɏïƓ˸ƶ˸ǃå ˥ɂ˦ḧ˯ǃƓȺ Ɨɣ ƙ̇ǆ Ɨ̓Ɠǀƛ Ɨ̔ǄƤ ǊȻ̠ǃ ɏ̆ǃå ǑǃƓɣȻǙå ǑǀǄ˯˸ǃå ʕǌƙ Ɨɂ̊ǆï

ǌ̇sȻ ǑǃǙ̠ǃå ÿ˦˸˷ ǃ˸å ÿá Ɠǌ˸ǋá ˥ǆā ƗǃǙí ˥ǆ Ǌɂ˦˲˯ Ȼ Ɠ˸ǃ ,Ɨ˲ưåā Ɨ˳ɂïƓƙ ǃå ǑƼ ˗˻Ǆǀ˯
˙ƮƓ˹ƶǄǃ ǑƼ̇ ˲ǃå ǈƓǆā˙ǃå ǑƬƓƽǃå ˗ƶ ǃå Ǐǃã Ǒ˸˯˹ǒ Ɠǆ ˥˻ƕ ƴ˸˱Ȼ ˔˻Ḫ̇ ƙ êƓ˯˹Ḫ Ɨ˸Ȼ˗ǀǃå Ɨ

 ˥ǆā  ,ǑǄ˱ǈ˦˸ǃ āï̠ǈƓ˴ǃå ɏïƓ˸ƶ˸ǃå ʕ˸˶ƙ ˥ǆ ýƓɜƬá ǑƼ ̠˴˱˸ǃå Ǒˮ˻Ḫ̇˯ǃå ̠ƶǃå ā ,Ǚāá
 Ɨ Ǆɜ˵ǃåā Ɨɂ̊ ǆ̇ ǃå ǉíƓƶȺå ýǚƤ ˥ǆā ɆƤ˗˸ǃå ˤ ˸˶ƙ Ɠǌơ̇ ˠȻ Ǒ˯ǃå èǙǙ˗ǃå Ɇ˸˱ǆ ýǚƤ

 ǑƼ ƗǄ˯ḧǃå Ɏ˦ Ƽ˲ ˥Ƶ Ɠ˱ƙƓǈ ̨ ǃ Ǌǈå Ɲ˯˹˯˴ǈƓƿǚƵā Ɠǋ̇ ƮƓ˹Ƶ ǑǈƓƶǆ  ˥Ƶ Ǚā ,Ɠǌƙåî ˗ơ Ɠǌƙ
 ƗǃƓƪï ïƓ˸ƶ˸ǃå Ɠǌ˻Ƽ ˘˳˯ǒ ,Ɠǋßåïā ˥ǆ Ǒƽ˯˳Ȼ ˔ǋ˘ǆā ˙ḧƽǃ íƓƶȺá  Ɠǌ˹ḧǃā çí̇ ˱˸ǃå ƗȻíƓ˸ǃå
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 ˥˟˦˯˴ ǃ íƓƵ çïƓ˷ơā ˔ƶƬ ƗƼƓǀ˰ƕ ɖǄƶ˯ƙā ƗȻíƓ˸ǃå Ɨƽ ˡ˦ǃå Ɏ˗ƶ˯ƙ íƓƶȺƋȺ Ɨˠ ƙ̇ ǆ
)Ɇɜ˵ǃå .ǉíå˗ƞá èå̇ ˸ƶ˯˴ǆ9.( 

 
) ˤƿï Ɇɜ˵ǃå9ƶǆ ɆƤ˗ǆ Ɨǌƞåā : ( ˛Ǆƕå̇ ˟ Ɨ˹ǒ˗ǆ ǑƼ Ǒǃā˗ǃå ˛Ǆƕå̇ ˟ ô̇1928- 

1929.þ 
 

      Ɨƞï̠˹ ǃ˸å ̇ƮƓ˹ƶǃåā èåí̇ƽ˸ǃå þ̠˳ ˯˴Ȼ ˦ǌƼ ɏïƓ˸ƶ˸ǃå Ɇˮƿ ˥ǆ ʕ˸˶ ǃ˯å ƴưā ̠˹Ƶ
 å̇˻ƛƓƙ Ɠǌǃ  ÿ˦ɜȻ ̟˻˲Ⱥ  ,ʕ˸˶˸ ǃå ÷˦ư˦ Ǆ˸ǃ ǑǃǙí ûƓƪ ǑƼ ɏ̊ǆï Ǒƶƞ̇ǆ þƓsǈ ̞ ƙ˲

 ÿƓƼ Ǌ ǄƵā ,Ɠǌƿā˘˯ɂā Ɠǌƶǆ ɆƵƓƽ˯ǒ ÿå ǉ̇ ˮ˱ƙ  ǑǀǄ˯˸ǃå ǏǄƵ Ɠɂ̇ ˶Ⱥ˯ǃå Ɨ Ǆ˸Ƶ Ǚ Ɠǌƙåî Ɇ˻ɜ˵
 ˥˻ƕ Ɨ˹˻ƶǆ ýƓ˶ƙá ƗǄ˸Ƶ ɖǄ˳ǃ Ɇƕ Ǐ˹ˮ ǃ˸å èåí̇ƽǆ āå ßå̊ƞǙ ̝ Ḫ˻˯̇ǃå Ɇƞå ˥ǆ ÿ˦ḧƙ

˙˻ƛƓƙ ˗ɂ̊ ƙ ˖˻˲Ⱥ ƗɂïƓ˸ƶ˸ǃå èåí̇ ƽ˸ǃå ˙ˮƵ ǑǀǄ˯˸ǃåā Ɇƪ̇ ˸ǃå ǃå Ɨɂ̇ ˶ ǃå ƗǃƓƪ̇ ǃå ǑƼ Ɨɂ̊ ǆ̇
) Ɇɜ˵ǃå ,ǑǀǄ˯˸ǃå Ɨ ʸƓ ˠǈá10.( 
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) ˤƿï Ɇɜ˵ǃå10 ïƓ˸ƶ˸ǃå Ɨǆ˦ˢ˹ǆ Ɇ˻Ǆ˲ƙ :.(.Ɨɂ̊ ǆ̇ ǃå èǙǙ˗ǃƓȺ Ɨǈ˦˲˵˸ǃå 
 
    Ɨɂ̊ǆ̇ǃå èǙǙ̠ǃå ǑƼ Ɇ˰˸ ƙ˯ ̇ƮƓ˹ƶǄǃ ɏ˦˻˹ˮǃå ̝ Ḫ˻˯̇ǃå å̆ǋ ˥ǆ ƗƼ̠ǌ˯˴ ǃ˸å Ɨƽl ǃ˦å ÿá

 ɏá  ,Ǌƙå̆ƕ Ɠ˸ƑƓƿ Ąå̇˶ Ƶ˹ Ɇ˰˸ Ƽ˯ ,Ɠǌ˴ƽǈ ƗǃƓƪ̇ǃå ý˦ơ ï˦˲ ˸˯ƙ ýƓ˶ƙǙå Ɨǆ˦s ǆ˹ Ɇƶ˱ƙ Ǒ˯ǃå
 Ɨ ǃƓ˸˱ǃå Ɨƽ ˡ˦ǃå " ǑùǌƼ ÜƓǌƙåîā ƗǃƓƪ̇ ǃå ˥˻ƕ Ɨ˸ƑƓǀǃå Ɨƿǚƶǃå Ɇ˰˸ƙå ÿã îã ðƓ ˯ǆƎȺ ƴƞ̇ ˸ǃ

 ,ā̇˻ƹ) ." ǊƼ̠ǋ ̇˻˶ ǃ˯ ýƓ˶ƙǙå çåíá ÿ˦ḧƙ ÿá ˥Ƶ Ʉḧƙ Ǒ˯ǃå ƗǃƓƪ̇ǃå ˦ùǋ Üÿ˦ƽ˹ǃå ǑƼ
1984                                                                                     .(þ 

5- çƑƜƑ˭˷˭ƨǗä 
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1-  Ɨɂ̇ ˶Ⱥ ɆƑƓƪï Ǒǋ ƗɂïƓ˸ƶ˸ǃå èǙǙ˗ǃåƓǋ̇ ˻ƛƋƙ Ƭ̇Ɠǆ ɏ̊ǆ̇ǃå  ā  ,ˤ ˸˶˯ǃå ǏǄƵ Ɠǌǃ
 Ɨǆ˦s ǆ˹ ˥ ư˸ ǑǀǄ˯˸ǃå Ɏ̠ǃ  ,Ɇƪ̇ ǃ˸å ɏ̊ǆ̇ǃå ǑǃǙ̠ǃå Ɇɜ˵ǃå ɄǄƤ Ǒƽ˯˳Ȼ ˥ƶ˻ǆ Ǐ˹ƶǆ

Ɨ˹˻ƶǆ Ɨɂ̊ ǆï Ɨ ǃƓ˶ƙá. 
2-  ǏǄƵ Ɨ ˹ǀ˯ǃå ǉ˘ǋ Ɇ˰ǆ þå˗˳˯ƪå ǊḪ̇ ˯ǒ Ɠǆā Ɨɂ̊ ǆ̇ ǃå ƗǃƓƪ̇ Ǆǃ Ɨǈ˦ɜ˸ǃå ˙ƮƓ˹ƶǃå ɆƵƓƽƙ ÿã

˙ƛá ˥ǆ Ɲ˯˹˸ǃå ˥ɂ˦ḧ˯ǃå ǋá ˥ǆ ˦ǋ ǑǀǄ˯˸ǃå ˙˶ùƕ ǏǄƵ .ɏ̊ǆ̇ǃå ǑǃǙ̠ǃå ïƓ˸ƶ˸ǃå úå̠ 
3-  ˥ǆ ÷˦ ǈ Ɲ˯ǈá ǑǃƓˠȻǙå ïƓ˸ƶ˸ǃå êƓ˯ǈá ǑƼ çí˗˲˸ǃå ƗɂïƓ˸ƶ˸ǃå ˔˻ǃƓƪǙå þå˗˳˯ƪá ÿã

 .ǑǈƓ ˸Ǆǃ ā ƗơƓ˴Ǆǃ Ɨ ǃƓ˸ƞā Ɠǀ˸Ƶ ǏˠƵá Ɠ˸ǆ ˙ƮƓ˹ƶǃåā  èåí̇ ƽ˸ǃå ˥˻ƕ ïå˦˲ǃå 

4-  ɏ̊ǆ̇ǃå ǊȻ̠ƶȺ ýǚƤ ˥ǆā  ɏïƓ˸ƶ˸ǃå Ɇ˸ƶǃå Ɠǌơ̇ɣ Ȼ Ǒ˯ǃå Ɨɂ̊ǆ̇ǃå èǙǙ̠ǃå Ɇ˸ ǆ˱ ÿá
 ʕǃƓƶǃ ƗǈƓ˴ǈá íƓƶȺá Ɠǌǈá ,Ɠǌƙåî ̠ơ ǑƼ ƗǄ˯ḧǃå ÿ˦˸˷ǆ ˥Ƶ Ɠ˱ƙƓǈ ̨ ǃ Ǌǈå Ɲ˯˹˯˴ǈ ǑǄɜ˵ǃåā

 ,ƗȻíƓ˸ǃå Ɨƽ ˡ˦ǃå Ɏ˗ƶ˯ƙ Ɨɂ̊ ǆï íƓƶȺƋȺ Ɨˠ ƙ̇ ǆ ā ,ǑƵƓ˸˯ƞá 

5- ǃ˯å ̨ƪǕå ˥ǆ å̠ơåā ɏïƓ˸ƶ˸ǃå ̇ḧƽǃå ̠ƶȻ ˥˻ƕ ɊȺå̇ ˯ǃåā ˣƪƓ˸˯ǃå ßƓƽưã ǏǄƵ ˗ƵƓ˴ƙ Ǒ
.Ɨ˸˸˶˸ǃå ˙ƮƓ˹ƶǄǃ Ɨ ʹƞ̇ ˸ǃå Ɨ˸ ʿǃå üåïíá ýǚƤ ˥ǆ Ɨ ù˸ ˸ù˶ù˯ǃå èå˗ơ˦ǃå 

6-ƲøøøøøøøøøøøøøƜä̠ ˶ǁä 
]1.[  , ðå˦˴ǈå̇ Ƽ Ü˦ḧ˹˻ǆïå1985 ßƓ˸ǈǗå ˚Ḫ̇ ǆ Üò˦ǄƵ ˗˻ƶƪ .í .˙ƙ Ü(Ɨ ǃāå˗˯ǃå ƗɁïƓǀ˸ǃå)Ü þ

ó .èā˙˻ƕ ÜǑǆ˦ǀǃå23 
]2.[  çï˦ƪ ,ˤɂ̇ ḧǃå ÿå̇ ǀǃå ƗȻǙå ,Ɨ ƛƓ˱ǃå4. 
]3.[ ƗȻǙå ,Ɇ˲˹ǃå çï˦ƪ ,ˤɂ̇ ḧǃå ÿå̇ ǀǃå16 . 
]4.[  ,˗˻Ƭï ÜˣǃƓǆ ˥ƕ2002 ,úǚ˯ƤǙå èåï˦˵˹ǆ ,(Ɠǋ˗Ƶå˦ƿā Ɠǌǃ˦Ʈå Ɨ ƑƓ ˸ ˴ǃå) Üþ

ó .˙Ƒå̊ ˱ǃå2 
]5.[  ,Ɇ˻˸ƞ ,ɏāå̠˸ơ1997í˗ƶǃå Ü˙ḧƽǃå ˤǃƓƵ ƗǄ˱ǆ Ü(Ɨǈ˦˹ƶǃåā Ɠǀ ˟˦˻˸ ˴ǃå), þ3 Ü

˕ɂ˦ḧǃå. ó97. 
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]6.[ ,ýƓ˸ƞ ,ǑḪ̇ ˯ǃå2006 úƓ˵ḧǈǙåā Ǐ˸ƶǃå),þ ÿā˓Ƭ ƗǄ˱ǆ,(Ǐ˹ƶ˸ǃå Ɠʿ˟˦ ƪ˸ ǑƼ
Ɨ˹˴ǃå ,Ɨ ʼƓǀƛ  í˗ƶǃå ,ǏǃāǙå3 ƗƼƓǀ˰Ǆǃ ƗǆƓƶǃå Ɨ ˮƶ˵ǃå Ɨ˹˱Ǆǃå ƗǈƓǆá ,
ó,Ɠ ˮ˻ǃ,þǚƵǙåā28. 

]7.[ .Ɨ˲ƽ˶ǃå ˛ƽǈ ,ɖƕƓ˴ǃå ï˗˶˸ǃå ˛ƽǈ 
]8.[ .Ɨ˲ƽ˶ǃå ˛ƽǈ ,ɖƕƓ˴ǃå ï˗˶˸ǃå ˛ƽǈ 
]9.[  ,ïƓǈ̇ ƕ ÜÿƓƪ˦ƙ2000ɉ Ü(ÞƓ ƞ˦ǃ˦˸ ˴ǃå ǑǋƓǆ ),þ1 Ɠ ʿɂ̇ Ƽá ïåí Ü˃ ˢǈ ˗˸˲ǆ .˙ƙ Ü

˵ǃå ó ,ßƓ˷ ǃˮå ïå̠ǃå ,û̇9 Ĳ 20. 
]10.[  ,çïā˗ƿ , ǑǈƓƛ2007  èƓ ǃƓƪïǙå ˙ǌƬå ǑƼ Ɨ ƑƓ ˸ ƪ ç̇ ǆƓƺǆ çï˦˶ǃå Ɨ ƑƓ ˸ ƪ) Üþ

ó .ÿƓ˸Ƶ ,ƴɂð˦˯ǃåā ˙˵˹Ǆǃ ûåï˦ǃå Ɨ˴ƪ˦ǆ (ˤǃƓƶǃå ǑƼ Ɨɂ̇ ˶ ǃå31. 
]11.[ ó ɖƕƓ˴ǃå ï˗˶˸ǃå ˛ƽǈ31. 
]12.[  ó ɖƕƓ˴ǃå ï˗˶˸ǃå ˛ƽǈ25. 
]13.[  ó ɖƕƓ˴ǃå ï˗˶˸ǃå ˛ƽǈ47 
]14.[ ó ɖƕƓ˴ǃå ï˗˶˸ǃå ˛ƽǈ51 
]15.[  Ʈ ,Ɇ˻˸ƞÜƓ ˻Ǆ1971ɉ Ü (Ǒƽ˴Ǆƽǃå ˤ˱ƶ˸ǃå)Ü þ1  ,ǑǈƓ˹ˮǄǃå æƓ˯ḧǃå ïåí  Ü

 ó ,èā˙˻ƕ563. 
]16.[   ,˥ǒ˗ǃå ëǚƮ ˗˸˲ǆ ˗˸ơå Üú˦Ƶ2002  ,(Ǒǈå̇ ˸ƶǃå ˤ ˸˶˯ǃå ǑƼ Ɨǆ˗ǀǆ), þ
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Abstract 

Used plastics have been recycled in recent years with polyvinyl 

chloride (PVC) plastic granules to reduce the cost of producing 

plastic products as well as to reduce the damage caused by pollution 

caused by the remnants of plastics in nature. This is accompanied 

by the provision of different jobs for many unemployed The plastic 

is mixed with raw plastic granules (PVC) in certain proportions and 

mechanical tests are carried out to obtain the best mixing ratio 

through which the safe use of plastic products 

 

 

ƕǄ˕ƾ˶ǁä 
 ˥ǆ ˥˻ƙïî ˥ǆ Ǌ˹ǆ ̠ơå˦ǃå ßɏ̊ ǃ˱å ÿ˦ḧ˯ǒ ɏ˦˷Ƶ ðƓƹ ˦ǋā  ˥˻Ǆ˰ǒǗå ˥ǆ x ƪ˯ǚˮǃå ̝Ḫ̇˯ǒ

 Ɨƺ˶ ǃƓȺ Ǌǃ ̊ǆ̇ɂā, ˥˻ƞāï̠˻ǌǃå ˥ǆ èåïî ƴɁïáā ÿ˦Ɂ̇ḧǃå4H2C Ɋƽ˹ǃå èƓǀ˯˵ǆ ˗ơá ˦ǋā Ü
 Ǌǃã úƓ˷ɂā Ü̇˸ ǃ˦ˮǃå ƗƵƓ˹Ʈ ǑƼ ýƓƶƽǃå ̇˶ƶ˹ǃå Ɇɜ˵Ȼ ɏ̆ǃå ÿ˦Ɂ̇ḧǃå ǏǄƵ ǊƑå˦˯ơǙ

ǃƓḪ Ɨ˹˻ƶǆ óå˦Ƥ Ǌ ˴ḧƙ íå˦ǆ .Ɨ ʼƓƽ˵ǃåā Ɨǈā˙˸ǃåā Ɨǈ˦˻Ǆ 
 ā Ɨ Ƒ̊ ˱ǃå ƗǄ˴Ǆ˴ǃå ƗǄɂ˦˟ èå̇ ˸ ǃ˦ˮǃå ā èƓ Ḫ̇ ˸ǃå ˥ǆ í˗Ƶ ǏǄƵ ɖǄˠȻ ƠǄˠ˶ǆ ˣ ˯ƪǚˮǃå
 ƴ˸ƞ ǑƼ ̠˻ƽƙ ā .ĄƓƶǆ Ɏ̇ƤǕå íå˦˸ǃå ǑƼ ̠ƞ˦ƙ Ɠ˸Ǆƿ Ɨ˹ǒƓ˯ǆ ā çí̠ƶ˯ǆ óå˦˳Ⱥ ƴ˯˸ ƙ˯ Ǒ˯ǃå

ƕ ɆḪ ˛ ǃ Ɠ˸˹˻ƕ èå̇ ˸ ǃ˦ƕ ˣ ˯ƪǚˮǃå ɆḪ ÿƋȺ ý˦ǀǃå ˥ɜ˸Ȼ ˥ḧǃ , çƓ ˲ǃå Ǌƞāá ˦ .ˣ ˯ƪǚƕ ˙˸ ǃ
 ā ̝˵˳ǃå ā Ǒƶˮ ǃɣå ɉƓɣ˸Ǆǃ Ąǚǒ̠ƕ Ɨ˸ǃƓƶǃå ûå˦ƪǕå ǑƼ x ƪ˯ǚˮǃå ǏǄƵ ̝Ǆɣǃå íåíðå

 çïíƓ˹ǃå ā ƗƵ˦˹˯˸ǃå x ƪ˯ǚˮǃå óå˦Ƥ ̝ˮ˴Ⱥ xǃîā Ɏ̇ƤǕå ÿíƓƶ˸ǃå ā êƓƞ̊ǃå 
 Ɨy Ɠ˹˶ ǃå ýā̠ǃå ǑƼ ĄåíƓơ ĄƓ˶ǀǈ Ǒƶˮ ǃɣå ɉƓɣ˸ǃå íå̠ǆã ̠ǌƬ ƗǈƓ˰ǃå Ɨ˸ǃƓƶǃå æ̇ ǃ˲å ̠ƶ̓

˯ǃå ƴ˱Ƭ Ɠ˸ǆ Ɨ ǃƓ˲ǃå èå̇ ˸ ǃ˦ˮǃå Ɨ ʿȺ ˕Ƽ̇ Ƶ ˖˻ơ ƓǌƞƓ˯ǈã çíƓɂðā Ɨ ʸƓ˹˶ǃå èå̇ ˸ ǃ˦ˮǄǃ ý˦˲
 : Ɇ˰ǆHDPE , PET ƗƽƤ Ɇ˰ǆ çïíƓ˹ǃå ā ƗƵ˦˹˯˸ǃå ˣ ˯ƪǚˮǃå óå˦Ƥ ˔ˮ˴Ⱥ ˣǃî ā .

 ƗȻƓ˸˲ǃå ̇Ƽ˦ƙ Ǒ˯ǃå çíǚ˶ ǃå ā ƗƵ˦˹˯˸ǃå çí˦˱ǃå ā ̠ǒ̠˸ǃå ̇˸ƶǃå ā ɆǂƉ˯ǃå ƗǆāƓǀǆ ā ÿð˦ǃå
 þå˗˳˯ƪǙå Ɇǌ˴ƙ Ǒ˯ǃå Ɨǈā˙˸ǃå ā Ɨ ʼƓƽ˵ǃå ā ýƓɜƬǕå ā þƓ˱ơǗå ɄǄ˯˳˸ǃ Ɇ˻ɜ˵˯ǃå Ɨ ǄƕƓƿ ā

 . þå̠˳ ƪ˯Ǚå çíƓƵã ƗǄƕƓƿ ā ̠˻ǋ̊ǃå ˥˸˰ǃå ā Ɇ˻ƺ˵ǃ˯å ̇ Ɠ˟˳ǆ ˥ǆ ˥ǆǕå ā ĄƓƶǆ Ɨ˸˯ƶǃå ā
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 ɆƮā Ǐ˯ơ þ˦ǒ ̠ƶȺ ĄƓǆ˦ǒ íåí̊ǒ ʕǃƓƶǃå ǑƼ x ƪ˯ǚˮǃå üǚǌ˯ƪå ̞Ǆƶƞ Ɠǋ̇˻ƹ ā óå˦˳ǃå ǉ̆ǋ
 þƓƵ ǑƼ2000  Ǐǃã þ11733100 ʼå̇ ƺƞ ƗƵð˦ǆ ˥˟) Ɇɜ˵ǃå ̝ ơ˴ ĄƓ1 ( 

 
) Ɇɜ˵ǃå1]ˣ ˯ƪǚˮǃå ˥ǆ Ǒ˸ǃƓƶǃå üǚǌ˯ƪǚǃ ǑƼå̇ ƺ˱ǃå ƴɂð˦˯ǃå (2[ 

 
 úǚƹ Ɋƿ ˦Ǆ˳Ȼ Ǚ ˖˻ơ Ɨ˸ǃ˦ƶǃå ā Ɨ ǈā˙˯ḧǃǗå çï˦˰ǃå ƗƵƓ˹Ʈ ǑƼ ˣ ˯ƪǚˮǃå üïƓ˵Ȼ Ɠ˸ǂ
 èƓǆå˗˳˯ƪǙ ɆƿǕå çí˦˱ǃå āî ˣ ˯ƪǚˮǃå ˙ɂā˗ƙ ˤ˯ǒ ā ˣ ˯ƪǚˮǃå ˥ǆ Ɨ ǈā˙˯ḧǃã Ɨǃà āá ðƓǌƞ

 ˦ Ƥ ƴǆ ˔ƪƓ˹˯ƙ ,ˣ ˯ƪǚˮǃå ˥ǆ ƗƽǄ˯˳˸ǃå ÷å˦ǈǕå ˥ǆ í˗Ƶ ɊǄƤ ˥ǆ Ɲ˯˹ƙ Ǒ˯ǃå ā ç˗ǒ˗˱ǃå ǊƮå
 ̝˵˳ǃå Ɇ˰ǆ Ɏ̇Ƥá èƓǆƓ˳ǃ Ąǚǒ̠ƕ Ɠǌ˻Ƽ ÿ˦ɜȻ ôå̇ƹǕ íƓƶ˸ǃå x ƪ˯ǚˮǃå þ̠˳ ˯˴Ȼ ĄçíƓƵ

˗ǒ˗˲ǃåā . ƠǄ˴˸ǃå 
] ˣ ˯ƪǚˮǃå ýƓ˸ƶ˯ƪå èǙƓ˱ǆ1:[-  

 ɖƼā  ƗƵ˦˹˯ǆā ç̇ ˻˰Ḫ ôå̇ ƹǕ ƓǌƮå˦Ƥ ˔˴ơ ˣ ˯ƪǚˮǃå èƓ Ḫ̇ ǆ þ˗˳˯˴ƙƮå˦ǆ èƓƽ
 Ɨ ˴ Ƒï ý˦ǀơ Ɨ˴˸Ƥ Ǐǃã ˣ ˯ƪǚˮǃå èƓǆå˗˳˯ƪå ˤ ˴ǀƙ ˥ɜ˸Ȼ ˥ḧǃ ā ƗƽǄ˯˳˸ǃå èƓƞƓ ˯ơǙå

:Ǒǋ ā 
 ˃ Ǆƺ˯ǃå-   ßƓ˷ƽǃå ˤǃƓƵ- èåßƓ˵ǈǗå ā ßƓ˹ˮǃå .-  Ɇǀ˹ǃå-  èƓ ǈā˙˯ḧǃǗå 

]ˣ ˯ƪǚˮǃå èƓƽ ˹˶ƙ1:[- 
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: Ǒǋā ̇˻ǒƓƶǆ ç̠Ƶ ɖƼāā û̇  ˟ç̠ƶȺ x ƪ˯ǚˮǃå ˃ ˹˶ƙ ʕ˯ǒ-  
 ǏǄƵ Ǐ˹ˮ˸ǃå ˃ ˹˶˯ǃåƗ ƑƓ ˸ ḧǃå Ɨ ˻Ḫ̇ ˯ǃå 

 ǉ˘ǋ Ɇ˻ƮƓƽƙ ˞ƶȺ ƗƼ̇ ƶǆ ˥ɜ˸Ȼ ˥ḧǃ ā ƗƵ˦˹˯ǆ ā ç̇ ˻˰Ḫ ˣ ˯ƪǚˮǃƓȺ ú̇ ƶƙ Ǒ˯ǃå èƓ Ḫ̇ ˸ǃå 
 Ɨ˲ư˦˸ǃå ï˦˶ǃå ýǚƤ ˥ǆ èƓ Ḫ̇ ˸ǃå) Ɇɜ˵ǃƓȺ2.( 

 

 
) Ɇɜ˵ǃå2Ɨ ɜ ˯ƪǚˮǃå èƓ ˻ˮ˲ǃå ÷å˦ǈá ( 

 
:ɏïå̇˲ǃå ˃ ˹˶ ǃ˯å- 

 ÿƓɁā˘Ǆǃ Ɠǌ˯ƕƓ˱˯ƪå ā çïå̇ ˲ǃƓȺ ˣ ˯ƪǚˮǃå ƗǆƓƤ ˙ƛƋƙ ˖˻ơ ˥ǆ˹˶ƙ ˤ˯ǒ Ǌǆ˗Ƶ ˥ǆ ˃
:ǏǄǒ Ɠ˸Ḫ ˣ ˯ƪǚˮǃå- 

(Ɇ˻ɜ˵˯Ǆǃ ɆƕƓƿ ) çïå̇ ˲ǃƓȺ æā˘ǒ ˣ˯ƪǚƕ 
(Ɇ˻ɜ˵˯Ǆǃ ɆƕƓƿ ˙˻ƹā ˔Ǆ˶˯ǒ ) çïå̇ ˲ǃƓȺ æā˘ǒǙ ˣ˯ƪǚƕ 

 
] l ƨ˭ǘˬǁä ýä̞˱ ƨ˭Ǘä æìƑƳâ ú̠˝1:[- 

:Ɠǌ˸ǋá ˥ǆ x ƪ˯ǚˮǃå þå̠˳ ƪ˯å çíƓƵǗ çí̠ƶ˯ǆ û̇ ā˟ ÷å˦ǈå üƓ˹ǋ- 
: ýä˕˱˭ƨǗä æìƑƳǕ ƕ ǁĀǓä ƕƾɀ˗˞ǁä- 
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 ƗƪƓƪǕå ƗǆƓ˳ǃå çí˦ƞ ā óå˦Ƥ ̨ƽ˹ƕ ÿ˦ɜȻ ɏ̆ǃå x ƪ˯ǚˮǃå çíƓƵã ʕ˯ǒ Ɨǀɂ̇ɣǃå ǉ̆ǋ ǑƼ
 x ƪ˯ǚˮǃå èƓȻƓƽǈ ÿ˦ḧƙ ÿá ̝Ǆɣ˯ǒ ̠˻ǂƋ˯ǃƓȺ å̆ǋ .ǑƪƓƪǕå ô ƺ̇ǃå ̨ƽ˹ǃ ǊǄ˻ƺ˵ƙ çíƓƵã ʕ˯ɂā
 ǉ̆ǋ ÿƎƼ xǃ̆ǃ ,Ɨ˴ ɜ˯˸ǃå ̝Ƒå˦˵ǃå ˥ǆ ĄƓǆƓ˸ƙ ƗǃƓƤā ˥ɜ˸Ȼ Ɠǆ Ǐǀǈá Ǌǆå̠˳ ƪ˯å çíƓƵã íå̇˸ǃå

Ǆˠ˯ƙ Ɨǀɂ̇ ˠǃå.ï˗ǈá çíƓƵǘǃ Ɠǌǆå˗˳˯ƪå Ɇƶƞ Ɠ˸ǆ ˙ˮǂá ƗƽǄḧƙā ˙˰ǂá ˗ǌƞ ˔ 
: ýä˕˱˭ƨǗä æìƑƳǕ ƕɀˤǆƑˮǁä ƕƾɀ˗˞ǁä- 

 ˔ƪƓ˹˯ƙ èƓǆå˗˳˯ƪǙ ɆƮǕå ˥ǆ ɆƿǕå çí˦˱ǃå āî ˣ ˯ƪǚˮǃå çíƓƵã ˤ˯ǒ Ɨǀɂ̇ ˠǃå ǉ˘ǋ ǑƼ
 ĄçíƓƵ .x ƪ˯ǚˮǃå ˥ǆ ƗǀƼå˦˸˯ǃå ÷å˦ǈǕå ˥ǆ í̠Ƶ ɊǄƤ ˥ǆ Ɲ˯˹ƙ Ǒ˯ǃå ā ç̠ǒ̠˱ǃå ǊƮå˦Ƥ ƴǆ

˗˳˯˴Ȼ ̠ǒ̠˲ǃå ā ̝˵˳ǃå Ɇ˰ǆ Ɏ̇Ƥá èƓǆƓ˳ǃ Ąǚǒ̠ƕ Ɠǌ˻Ƽ ÿ˦ɜȻ ôå̇ƹǕ íƓƶ˸ǃå x ƪ˯ǚˮǃå þ
 .ƠǄ˴˸ǃå 

 þå˗˳˯ƪǙå çíƓƵǗ ƗƽǄ˯˳˸ǃå èǙāƓ˲˸ǃå Ɠǋ̇ ˮƵ ˤ˯ƙ Ǒ˯ǃå Ǒǋ Ɨǀɂ̇ ˠǃå ǉ˘ǋ ÿá Ɠ˹ǋ ǉ̇ Ḫî ˙ǒ˗˱ǃå
 .ç˗ǒ˗ƞ ôå̇ ƹǕ ǊƙíƓƵã ˤ˯ǒ ˤƛ ˙˰ǂá āá ÷˦ ǈ ƴ ˸˱ƙ ˤ˯ǒ ˖˻ơ . Ɨˠ ˴ ǃå èƓɂ˦˯˴˸ǃå ǑƼ

˹Ʈ ˘Ƥá ˥ɜ˸Ȼ)Ɇɜ˵ǃåā ɉƓ˵ǆǕå ā èƓɜƪƓ˸ǃå ā ÿ˦˲˶ ǃå ā ɖɂïƓȺǕå ƗƵƓ3 ˞ƶȺ Ơư˦ǒ (
.Ɨǀɂ̇ ˠǃå ǉ˘ǌǃ êîƓ˸˹ǃå 
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) Ɇɜ˵ǃå3]˙ɂā˗˯ǃå çíƓƵǗ Ɨɂ˦ǈƓ˰ǃå Ɨǀɂ̇ ˠǃƓȺ Ɨƶ˹˶˸ǃå èƓ˱˯˹˸ǃå (1[ 

 ýä˕˱˭ƨǗä æìƑƳǕ ƕ ˮǁƑˮǁä ƕƾɀ˗˞ǁä 
Ⱥ ˥˻ˮǆ ˦ǋ Ɠ˸Ḫ Ɨ ƑƓ ˸ ḧǃå ǊƙƓǈ˦ɜǆ Ǐǃã ˣ ˯ƪǚˮǃå çíƓƵã ˤ˯ǒ Ɨǀɂ̇ ˠǃå ǉ˘ǋ ǑƼƓ) Ɇɜ˵ǃ4.( 

 ôå̇ƹǕƓȺ ßƓƼ˦Ǆǃ ƗƪƓ˹ǆ ƗyƓ˹Ʈ ā Ɨ˸ǄƵ èåï̠ƿ ā èƓ˹ƕ Ǐǃã ĄƓƶɣƿ êƓ˯˲ƙ  Ɨǀɂ̇ɣǃå ǉ̆ǋ
 ā ƗƑƓ˸ḧǃå û̇ ǃɣƓȺ þƓ˸ǃǗå ǏǄƵ ĄçāǚƵ ƓǌƙíƓƵã íå̇˸ǃå èƓǈ˦ɜ˸ǃƓȺ ƗƼ̇ƶ˸ǃå Ɇ˰ǆ çï˦Ḫ̆˸ǃå
 Ɨǀɂ̇ ˠǃå ǉ˘ǋ ,˞ƶ ǃå Ɠǌ˷ƶȺ ˥Ƶ èƓǈ˦ɜ˸ǃå ǉ˘ǋ Ɇ˶Ƽ ǑƼ ˗ƵƓ˴ƙ Ǒ˯ǃå ç˗ǀƶ˸ǃå Ɨ ƑƓɂ̊ ˻ƽǃå

á ā ë˦˯ƽǆ ĄƓȺƓ˯Ḫ x ƪ˯ǚˮǃå èƓḪ̇ǆ ̞ Ʈ˲á ÿá ̠ƶȺ þ˦ǒ ̠ƶȺ ĄƓǆ˦ǒ íƓȻíðƓȺ þ̠˳ ˯˴ƙ ̞ Ʈ˲
.ç˗˻ƽǆ ā Ɨǀ ʾíā ƗɁ̇ ˱ǆ ƗǄ˻ƪā Ɨ ʸƓ˹˶ǃå ßƓ ˸ ḧǃå ˕˲ Ʈá Ɠǆ ˗ƶȺ 
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) Ɇɜ˵ǃå4]Ɨ ƑƓ ˸ ḧǃå ǊƙƓǈ˦ɜ˸ǃ ˣ ˯ƪǚˮǃå çíƓƵå (1[ 

 
 ýä˕˱˭ƨǗä æìƑƳǕ ƕ ʷȸä̠ ǁä ƕƾɀ˗˞ǁä 

 çíƓƵã ˤ˯ǒ Ɨǀɂ̇ ˠǃå ǉ˘ǋ ǑƼ .Ǌ ʼ Ɨǈā˚˳˸ǃå Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå ˥ǆ çíƓƽ˯ƪǚǃ Ǌƿ̇ ˲Ⱥ ˣ ˯ƪǚˮǃå
:Ɠ˸ǋ ˥˻ˮˮ˴ǃ x ƪ˯ǚˮǃå çíƓƵǗ Ɠǆå̠˳ ƪ˯å ā ĄƓƵ˦˻Ƭ ̇˰ǂǕå Ǒǋ Ɨǀɂ̇ɣǃå ǉ̆ǋ 

.ĄƓǈƓơá Ɨɂïā̇ư Ǌ˹ǆ çíƓƽ˯ƪǙå ā ̇˻ Ḫˮ x ƪ˯ǚˮǄǃ ɏïå̇˲ǃå Ɏ˦˯˲˸ǃå 
 Ɨƛǚ˰ǃå û̇ ǃɣå Ɇ˰ǆ x ƪ˯ǚˮǃå çíƓƵǗ ç̠ǀƶǆ ɆƑƓƪā ̝Ǆɣ˯ǒ Ǚ û̇ ǃ˲å. Ɏ̇ƤǕá 

:Ɠ˸ǋ ˥˻ɂ˦˴˯ Ⱥ˸ ā ô ƺ̇ǃå å̆ǌǃ ƗƮƓƤ ûïƓ˲ǆ ǑƼ ʕ˯ǒ x ƪ˯ǚˮǄǃ çíƓƵã Ɨǀɂ̇ɣḪ û̇ ǃ˲å 
 çíƓƵã ˥ǆ ˥ɜ˸Ȼ Ɏ̆ǃå ā x ƪ˯ǚˮǄǃ ƗƪƓƪǕå èƓǈ˦ɜ˸ǃå çíƓƵǗ û̇ơ*80 Ĳ 90 %  ˥ǆ

 āá ,Ɠǌ˹Ƽí ˤ˯ǒ èƓȻƓƽǈ Ɨ ʿ ˯˸ǃå Ɨ ˴˹ǃå Ɠ˸˹˻ƕ ( èåðƓƹ) Ɨ ǃāá èƓ Ḫ̇ ǆ ɆɜƬ ǑƼ èƓǈ˦ɜ˸ǃå
˥ǆ çíƓƽ˯ƪǚǃ Ɠǌƿ̇ ơ . Ąǚ˰ǆ ïƓ˳ǃå ƴ˹˶ ǃ x ƪ˯ǚˮǄǃ ƗǃƓƶǃå Ɨɂïå̇˲ǃå ƗƿƓɣǃå 

.Ɨ˭˻ǃˮå é˦Ǆƙ èƓȻƓƽ˹Ḫ x ƪ˯ǚˮǃå ˥ǆ ̋ Ǆ˳˯Ǆǃ û̇ơ* 
 ǑƼ ̝ˮ˴˯ƙ ā Ɨɂ̇˵ Ǆǃ çïƓư ÿ˦ḧƙ ̠ƿ Ɨ˭˻ǃˮå ā ßå˦ǌǄǃ èƓƛ˦Ǆǆ Ɲ˯˹ǒ û̇ ǃ˲å ˥˻ ǃ˯Ɠ˲ǃå ǚḪ ǑƼ

ƪá ̇ǆǙå å̆ǋ . ƗǌƕƓ˵ǆ æƓƪá Ǐǃã ÿāðāǙå Ɨǀ˟ û̇Ƥ  Ɏ̊ƶɂā Ɨ˸Ƥā Ɨ˭ƕ˻ ïå̇ưá˯ ǏƵ˗
.Ɨ˭˻ˮǃå ïƓ˷ Ǆ˸ǃ Ąǚ˻Ǆǀƙ û̇ Ǆ˲ǃ Ɨƛ̠˲˯˴ǆ ɆƑƓƪāā û̇  ˟̇ɂ˦ɣƙ ˥˻ ơ˰Ɠǃå ˥ǆ 
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 ˒ǂ˴ǁä Ʉ˹˷ ƻ˹ǁä ̞ɀîʕǂḨ ̞ǐ̞Ƴ æìƑǄ xǄ ƕƳʕ˷˴˶ǁä l ƨ˭ǘˬǁä ̠˹ƨäʕǄ îƑ˭ƢäĀ ̨ ƺ˰ ú̠˝
)PVC( 

) ˔Ǆ˶ǃå Ɇ˻˹˻ƽǃå ˗ɂï˦ǄḪ ˗ǒ˗Ƶ çíƓǆ ˥ǆ ƗƵ˦˹˶˸ǃå ˣ ˯ƪǚˮǃå ˙˻ƪå˦ǆPVC ƴ˹˶ƙ (
 ā ÜƗƽǄ˯˳˸ǃå ïƓˠƿǕåā èƓƪƓǀ˸ǃƓȺ.ïƓ˯ƤǙåā ̋ ƽ˲Ǆǃ û̇  ˟ç̠Ƶ Ɠǌǃ 
]ýƓ˸ƶ˯ƪǙå èǙƓ˱ǆā ÷å˦ǈǕå4[ 

 : ǑƼ Ɇ˸ƶ˯˴ƙā Ɋƺ˷ǃå ˔˻ƕƓǈá *- 
1-  .æ̇ ˵ǃå ǉƓ ǆ èƓɜ Ƭ 
2-  .ǑƵåï̊ǃå ɏ̇ǃå èƓɜƬ 
3-  .èåðƓƺǃåā ɆƑå˦˴ǃå Ɇǀǈ 

: ǑƼ Ɇ˸ƶ˯˴ƙā ɖ˻Ǆˠǃå æƓ ˴ǈǙå ˔˻ƕƓǈá *-  
1-  .ɏïƓ˱˸ǃå èƓɜƬ 
2-  .ïƓˠǆǕå ǉƓ ǆ ˃ɂ̇ ˶ƙ 
3-  èå˗ǒ˗˸˯ǃå .ýðƓ˹˸Ǆǃ Ɨ ˲˶ǃå 

(ßƓɁ̇ ǌḪā Ʉƙå˦ǋ) Ɨ ưïǕå èǚƕƓḧǃå ƗȻƓ˸ơ ǑƼ Ɇ˸ƶ˯˴ƙā ƗȻƓ˸˲ǃå ˔˻ƕƓǈá * 
 
 

]ƕ ƨƑ ʽǁä ɇĀ˗˳ǁä4[ 
1 üäʕ ˝ǓäĀ ˗Ǌˠ˶ǁä 

 ˥˻ ǃ˻ƓƤā ˥ ƽ˻sǈā ˥˻˸ƵƓǈā ˥˻˴Ǆǆá æ˦ ǈˮǖǃ ǑƞïƓ˳ǃåā ǑǄƤå̠ǃå ˥˻˲ɣ ǃ˴å ˥ǆ ɆḪ ÿ˦ɜȻ
 Ɠƶɣƿ ƗƵ˦ɣ ǀǆ èƓȻƓǌ˹ǃå ÿ˦ḧƙā ÜƓǌƑåíá ˥ǆ ɆǄǀƙ Ɏ̇Ƥá æ˦ Ƶ˻ ƗȻá āá ̠ǒíƓƤá í˦ƞā ˥ǆ
 ʕǄ˴ƙā Ɲ˯˹ƙā Ɨ˸ʿ˯˴ǆ ̝ ƕ˻ƓǈǕå ÿ˦ḧƙ Ɠ˸Ḫ Üæ˦ ǈˮǕå ï˦˲ ǆ ǏǄƵ ƗȻí˦˸Ƶ Ɨǀɂ̇ɣɁā Ɠ˸s ˯˹ǆ

 ýå˦˟ƋȺ çíƓƵ6  āá ˙˯ǆ9 á ˙˯ǆ .˔Ǆˠǃå ˔˴ơ ā 
2 ]îä˕˯ǁä ˡ˶ƨĀ ǏƜîƑ˱ǁä ˗˞ƾǁä Ǐƺ ƑǊƓ êʕ ˶˲˶ǁä çƑƗĀƑƻ˭ǁä4 [ 
3  ƕ ˰ Ʈˤ˭ǁä þäˤǁǗä 
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 .ǑƵåï̊ǃå ɏ̇ǃå ̝ ƕ˻Ɠǈá ̊˻˻˸˯ǃ ɖǆƓƺǃå ɏíƓǆ̇ǃå ÿ˦Ǆǃå  * 
 .æ̇ ǃ˵å ǉƓǆ ̝ ƕ˻Ɠǈá ̊˻˻˸˯ǃ (Ċ̇ƽ˶ǆ ˞ ƕá) ǑƞƓƶǃå ÿ˦Ǆǃå  * 

 .Ǒ˲˶ǃå ú̇˶ǃå ̝ ƕ˻Ɠǈá ̊˻˻˸˯ǃ ǑǃƓǀƙ̇ˮǃå ÿ˦Ǆǃå  * 
 .ƗưïǕå Ɇƕå˦ḧǃå ƗȻƓ˸ơ ̝ ƕ˻Ɠǈá ̊˻˻˸˯ǃ í˦ƪǕå ÿ˦Ǆǃå   * 

4 ƕ ˰ Ʈˤ˭ǁä çƑǆƑ ˬǁä 
  .ƗɂïƓ˱˯ǃå Ǌ˯ǆǚƵ āá ƴ˹˶˸ǃå ˤƪå  * 

 .ñƓʿǄǃ Ǒǃā̠ǃå þƓs˹ǃå èå̠ơ˦ƕ ý˦ ǃɣåā Ɋƺ˷ǃå Ɨ˭Ƽā ɏïƓ˯ƵǙå ̇ɣ ǀǃå  * 
 .êƓ˯ǈǗå ƣɂïƓƙ  * 
 .þƓ˳ǃå çíƓ˸ǃå ÷˦ ǈ  * 

.ƴ˹˶ǃå ˗Ǆƕ  * 
 
5 ]ƕ ˷ƻǁä ˛ƏƑ˴˱ǁä4[ 
ƙ) ýā̠˱ ǃƓȺ Ɨ˲ư˦ǆ Ǒǋ Ɠ˸Ḫ ̝ ƕ˻ƓǈǕå ƴ˹˶ƙ íå˦˸ǃ Ɨ˹ƽǃå ̋ ƑƓ˶ ǃ˳å ÿ˦ḧ2(   ˔˴ơ

  Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå ƗƽƮå˦˸ǃå Ǒǋā èƓƽƮå˦˸Ǆǃ Ǒ˹˟˦ǃå ˚Ḫ̇ ˸ǃå Ɇˮƿ ˥ǆ ç˗˸˯ƶ˸ǃå ƗƽƮå˦˸ǃå
) ˤƿï317 ˞ƽ˳˹ǆ í˦ƪǕå ˥˻Ǆ˻ƛǙå ˗ǒ˗Ƶ çíƓǆ ˥ǆ Ɨƶ˹˶˸ǃå ˥˻Ǆ˻ƛǙå ˗ǒ˗Ƶ ˔˻ƕƓǈǕ (

 . ƓǋïƓ˯Ƥåā Ɠǌ˶ Ƽ˲ û̇ ā˟ ƗƼƓ˰ḧǃå    
) üĀ˕˯ǁä2˒˹ƓƑǆǓä Ʋ ˷˴Ɨ æìƑ˶ǁ ƕ ˷ƻǁä ˛ƏƑ˴˱ǁä ( 

ƕ ƬƑ˱ǁä îƑ ˭ƢǗä ƕƾɀ˗˝ ƕ ƨƑ ʽǁä ƕ˶ ʽǁä 

ƕɀ˗ǉƑˠǁä ƕƺƑˮḥǁä  ˢƽî ü ú ý193  ƕ˷˲ǁ1980 
)0.560  0.030 (

ˢƨ/ˢƜ³ 
ƕ ʶˤ˷ǁä ƕƺƑˮḥǁä  ˢƽî ü ú ý330  ƕ˷˲ǁ1990 )1.35-1.45ˢƨ/ˢƜ (³ 
:Ǐǂ˱˷˶ǁä Ʉ˹ǂ˰˭ǁä 

63 ˗˭˹ǄĀ˗ɚ Ǆ 
200 ˗˭˹ǄĀ˗ɚ Ǆ 
315 ˗˭˹ǄĀ˗ɚ Ǆ 

 ˢƽî ü ú ý194  ƕ˷˲ǁ1980 
 ǍǆìǓä ˕˰ǁä90% 
 Ǎ˴ƽǓä ˕˰ǁä30% 
 Ǎ˴ƽǓä ˕˰ǁä1% 
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Ǐƾ ˭˶ǁä Ʉ˹˷˹ƻǁä ˕ɀîˤǂǀ 1998/2-13741 ISO  Ǎ˴ƽǓä ˕˰ǁä5  Ǐƺ Þ̆ Ɯ)
(þʕ ǂ˹˶ǁä 

æ̠ ǐƑ˞˭˶ǁä ìäˤ˶ǁä  ˢƽî ü ú ý196  ƕ˷˲ǁ1980  Ǎ˴ƽǓä ˕˰ǁä0.3% 
Ǐǁˤ˞ǁä ì˕˶˭ǁä ɄǄƑƴǄ 1991/696 ASTM D 0.0595 ý Ċ̠˭Ǆ/sǄ 

(Þäìˤ˲ǁä Ʋƾ ǁä) ˒Əäˤ˳ǁä ˕ƴǁä ƕƾɀ˗˝  Ǎ˴ƽǓä ˕˰ǁä350 ˢ˯Ḩ /Þ̆ Ɯ 
 

]˒˹ƓƑǆǗä æìˤƜ çäîƑ ˭Ƣä4[ 
 ƴǆ ÿāƓƶ˯ǃƓȺ ïā̊˹ƞ Ɨǀɣ˹˸Ⱥ Ɨɜ˯ƪǚˮǃå ̝ ƕ˻ƓǈǙå ƴ˹˶ Ⱥ˸ èåïƓ˯ƤǙå ǉ̆ǌƕ ÿƓ˰ơƓǃå þƓƿ

. ƴ˹˶˸ǃƓȺ ƴ ˹˶˯ǃå èƓ Ǆ˸Ƶ ǏǄƵ ˥˻Ƽ̇ ˵˸ǃå ˥˻ƪ˗˹ǌ˸ǃå 
1  îƑ ˭Ƣä ˕˷Ƴ ƕǄ˕˴ǁä ƕǄĀƑƾǄ20 Ċ ] ý4[ 

 èƓɁ̇ ˷ǃå ðƓ˯˱ƙ Ɠǆ˗˹Ƶ ïƓ ˯ƤǙå Ɨ˲ƞƓǈ ˔˻ƕƓǈǕå ˙ˮ˯ƶƙ Ü èƓ˹˻ƶǃå ïƓ ˯Ƥå ˗˹Ƶ14  ǏǃāǕå
 ˥ǆ Ɇƿá āá5  ǑƼ Ɨ˲ƞƓǈ ˙˻ƹ èåïƓ ˯Ƥå42  ˥˻ ɂˮā ÷Ċ̠˶ƙ āá ɖǀ˵ƙ éā̠ơ ÿā̠ƕ ƗɁ̇ư
) Ɇɜ˵ǃå5.ïƓ ˯ƤǙå Ɨ˹˻Ƶ çï˦Ʈ ( 
 

 
) Ɇɜ˵ǃå5]ïƓ ˯ƤǙå Ɨ˹˻Ƶ çï˦Ʈ (4[ 

 
 Ʉ˶ƴ˭˲˶ǁä ïƑǊ˯ǁä 
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) Ɇɜ˵ǃå6ïƓ ˯ƤǙå ǑƼ þ˗˳˯˴˸ǃå ðƓǌ˱ǃå ( 

) Ɇɜ˵ǃå Ơư˦ǒ6 ÿð˦ǃå ɉƓǀƪã ðƓǌƞ ˥Ƶ çïƓy ˦ǋā ïƓ˯ƤǙå ǑƼ þ̠˳ ˯˴˸ǃå ðƓǌ˱ǃå (
:ƗǃƓ˯ǃå ßå̊ƞǕå ˥ǆ ÿ˦ḧ˯ɂā-  

 îǙ˦ ƽǃå ˥ǆ Ɇɜ ˀĲ  .(ɏí˦˸Ƶ) Ǒƪáï Ɇɜ˵Ⱥ å˗˻ƞ ˕ˮ˰ǒ 
 ƗȻîǙ˦ Ƽ Ɇ˻ǃí ÿƓ ˷ƿĲ  ɏîǙ˦ ƽǃå Ɇɜ ǌǃå ɆƤåí ƴư˦ƙ˻ǄƵ ƗˢƼƓ˲˸Ǆǃ Ɠǌɜɂ̇ ˲ƙ ˥ɜ˸ɂā ǑƼ Ɠǌ

 .(ɏí˦˸Ƶ) Ǒƪáï ƴưā 
 æïƓư ɆǀƛĲ  ǊǄɜƬ ÿ˦ɜȻ ,ƗȻîǙ˦ƽǃå Ɇ˻ǃ̠ǃå ÿƓ˷ ƿ ýǚƤ Ɨɂ̇ơā Ɨǃ˦ǌ˴Ⱥ Ǌ˟Ɠǀƪã ˥ɜ˸Ȼ

 Ɠǋ̇ ˠƿ ç̇ Ḫ Ʉ˶ǈ Ɨ˭˻ǋ ǏǄƵ25  ÿðā ÷˦˸ ǆ˱ ÿ˦ɜȻ ÿá ̝ Ȼ˱ ,æ˦ ƶ˻ǃå ˥ǆ ƓǃƓƤā Ɠƽsǈ ʕǆ
˯ƵǙå ˙ˠǀǃå ˔˴ơ íā˗˲ǃå ǑƼ ƗƼƓ˷˸ǃå ÿåðāǕåā æïƓ˷ǃå Ɇǀ˰ǃåǙå ̠˻ƿ æ˦ ǈˮǖǃ ɏïƓ .ïƓ ˯Ƥ

 ǏǄƵ ÿåðāǕå ÷˦ ˸˱ǆ ˗ɂ̊ ǒ Ǚá ˔˱Ȼ ýå˦ơǕå ɆḪ ǑƼ10%  Ǒ˯ǃå ƗɂïƓ ˯ƵǙå ÿåðāǖǃ Ɨ ˴˹ǃƓȺ
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 ɏāƓ˴ƙ āá ˥ǆ Ɇƿá1.750  ǏǄƵā ˤ˱Ḫ5%  āá ˥ǆ ˙ˮǂá Ǒ˯ǃå ƗɂïƓ ˯ƵǙå ÿåðāǖǃ Ɨ ˴˹ǃƓȺ
 ɏāƓ˴ƙ2.250  .ˤ˱Ḫ 

: Ɨ˹˻ƶǃå ˕˻ˮ˰ƙ ç˗ƵƓƿ-  ú̇ ˲ǃå ɆɜƬ ǏǄƵV  Ɨɂāå̊ ƕ120 ċ  ˦ ˟  Ɠǌǃ230  ˕˲ƙ ƴư˦ƙ ˤǆ
 ˥ǆ ˙˰ǂá æïƓ˷ǃå Ɇǀ˰ǃå ñáï ï˦˲ǆ ˥Ƶ Ɠǌˠƪā ú̇ ˲˹ǒ Ǚ ˖˻˲Ⱥ Ɇ˻ǃ˗ǃå ÿƓ ˷ƿ2.5 

 .ˤǆ 
: ÿåðāǕå ˙ɂ̇ ˲ƙā ˕˻ˮ˰˯ǃ Ɨ ǃà-  ÷ƓƽƙïǙå ˥ǆ æïƓ˷ǃå Ɇǀ˰ǃå ɉƓǀƪã Ǌǀɂ̇ ˟ ˥Ƶ ˥ɜ˸Ȼ

 .Ɨ˹˻ƶǄǃ ɏ˦Ǆƶǃå Ơɣ ǃ˴å ǏǄƵ ç̇ƬƓǆ æ˦Ǆɣ˸ǃå 
: ÷ƓƽƙïǙå ïå˗ǀǆ ˗ǒ˗˲˯ǃ Ɨ ǃà-  ƗḪ̇ ˲ǃå ɖɂ̇ ˟ ˥ƵðƓǌƞ āá Ɨ˹˻ƶǃå ˕˻ˮ˰ƙ ç˗ƵƓǀǃ Ɨ ƪá̇ ǃå 

 ˔˻ƕƓǈǕå ïƓˠƿá ˔˴ơ èƓƪƓ ʿǃå Ɨ˸Ƒǚ˸ǃ ˣǃîā ÜɏîǙ˦ ƽǃå Ɇɜ ǌǃå āá ÿåðāǕå ˙ɂ̇ ˲ƙā ˕˻ˮ˰ƙ
 .ïƓ ˯ƤǙå ˕˲ƙ 
çƑ˷˹ƴǁä ˘˹Ǌ˯Ɨ 

 ß̊ƞ ˥Ƶ çïƓy Ǒǋā æ˦ ǈˮǕå ï˦˲ ǆ ǏǄƵ ƗȻí˦˸Ƶā Ɨ˸ʿ˯˴ǆā Ɨƽsǈ èƓ˹˻ƶǃå úå̇˟á ÿ˦ḧƙ
ƽƶư Ɠǌǃ˦˟ ïƓ ˯ƤǙå ˕˲ƙ æ˦ˮǈǕå ˥ǆ āá ɏïƓ˯ƵǙå ̇ɣ ǀǃå Ǒ150  ɉ̇ ˵Ⱥ ˙ˮǂá Ɠ˸ǌǒá ˤǆ

 ǏǄƵ Ɨ˹˻ƶǃå ý˦˟ ˗ɂ̊ ǒ Ǚá300  ̆Ƥ˓ƙ ̟˻˲Ⱥ ĄƓƑå˦˵Ƶ èƓ˹˻ƶǃå ˥ǆ ǑƼƓḧǃå í̠ƶǃå ̆Ƥ˓ǒ Üʕǆ
) ˗˹Ƶ ǑƑƓǆ ô˦ơ ǑƼ ƴư˦ƙ ,Ɇ˻ƺ˵ƙ ƗȻíïā ɆḪ ˥ǆ ç˗ơåā Ɨ˹˻Ƶ ɆƿǕå ǏǄƵ20³1 þ ċ(

 ç˗˸ǃ30  ýǚƤ ˙ˮ˯˳ƙ ˤƛ ÜɆƿǕå ǏǄƵ Ɨǀ ʾí5 Ɠǌƞå̇ Ƥã ˕ƿā ˥ǆ ɖƑƓƿí  ô˦˲ǃå ˥ǆ
,ǑƑƓ˸ǃå 

îƑ ˭ƢǗä çäˤ˞Ƣ 
) Ǐǃã æïƓ˷ǃå Ɇǀ˰ǃå ÷Ɠƽƙïå ý˗ƶȻ2000  ³10 Ǐǃã æïƓ˷ǃå Ɇǀ˰ǃå ñáï ˥ǆ ƓɁ˦˴˲ǆ ˤǆ (

 .ɏ˦ ǃɣå Ɨ˹˻ƶǃå Ơɣƪ 
 .æ˦ ǈˮǖǃ ɏïƓ˯ƵǙå ̇ɣ ǀǃå ̝ ơ˴ æïƓ˷ǃå Ɇǀ˰ǃå ÿðā ý̠ƶȻ 
 .èƓ˹˻ƶǃå ˕˻ˮ˰ƙ ç˗ƵƓƿ ǏǄƵ ƓǋïƓ ˯Ƥå íå̇ ˸ǃå Ɨ˹˻ƶǃå ƴư˦ƙ 
 .Ɨ˹˻ƶǃå ǏǄƵ æ˦Ǆˠ˸ǃå ÷ƓƽƙïǙå ˥ǆ æïƓ˷ǃå Ɇǀ˰ǃå Ɋǀ˴Ȼ 
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 ɏïƓ˯ƵǙå ̇ ǀɣǃå èåî èƓ˹˻ƶǃå ô ƶ̇ƙ8/3 -  1ù2  1  Ɠǆá .ɊǀƼ ç˗ơåā ƗɁ̇ ˷ǃ ƗƮ˦ƕ
 ɏïƓ˯ƵǙå ̇ɣ ǀǃå èåî ̝ ƕ˻Ɠǈǖǃ Ɨ˴ ǃ˹ƓȺ2 :Ɨ ǃƓ˯ǃå èå˦ˠ˳ǃå ƴ ˯ƙ ˙ˮǂá āá ƗƮ˦ƕ-  

 .Ɨ˹˻ƶǃå Ɋ ˲ǆ ý˦˟ ǏǄƵ ǑƑå˦˵Ƶ ɊƤ ˤƪ̇ ǒ 
 ðå˦ǆ Ɏ̇Ƥá ɉ˦ Ƥɣ ʕƪ̇ƙ.Ɠǌ˹˻ƕ Ɠ˸ ʼ ƗƼƓ˴˸ǃå ƗɂāƓ˴˯ǆā ýāǕå Ɋ˳Ǆǃ Ɨɂ 

 ǏǄƵ Ɏ̇Ƥá ƗǄƛƓ˸ǆ èƓǆǚƵā Ɨ˹˻ƶǃå ï˦˲ ǆ ǉƓ˱ƙå ǑƼ ɉ˦ˠ˳ǃå ý˦  ˟ǏǄƵ èƓǆǚƵ ƴư˦ƙ
 .Ɨ˹˻ƶǃå ˥ǆ ˙ƤǓå Ơˠ˴ǃå 

 .ǏǄƵá Ǐǃã ˥˻ ǆ˯ǚƶǃå Ɏ̠ơã ÿ˦ḧƙ ̟˻˲Ⱥ ç̠ƵƓǀǃå ǏǄƵ Ɨ˹˻ƶǃå ƴư˦ƙ 
 .Ɨǆǚƶǃå ƴư˦ǆ ǑƼā æïƓ˷ǃå Ɇǀ˰ǃå Ɠǌ˻ǄƵ Ɋǀ˴Ȼ 

 ƙ é˗˲Ȼ ˤǃ åîã ǑƼ ƗǄƛƓ˸˸ǃå Ɨ ǈƓ˰ǃå Ɨǆǚƶǃå ˙ǌˢƙ Ǐ˯ơ Ɠǋï˦˲ǆ ǏǄƵ Ɨ˹˻ƶǃå ïå˗ƙ ɖǀ˵
 .æïƓ˷ǃå Ɇǀ˰ǃå Ɠǌ˻ǄƵ Ɋǀ˴Ȼ ʕƛ ɏ˦Ǆƶǃå ƴư˦ǃå 

 Ǐ˯ơ āá ɉ˦ˠ˳ǃå ǏǄƵ ƗƵ˦ư˦˸ǃå èƓǆǚƶǃå ƴ ˸ƞ ïƓ ˯Ƥå ˤ˯ǒ Ǐ˯ơ Ɨ Ǆ˸ƶǃå ǉ˘ǋ ï˙ḧƙ
 .ɖǀ˵ƙ é˗˲Ȼ 

 .Ɏ̇ƤǕå èƓ˹˻ƶǄǃ Ɨ˴ ǃ˹ƓȺ èå˦ɣ ǃ˳å ǉ̆ǋ ï̇ḧƙ 
 

ƛƏƑ˭˷ǁä Ʉ˹˯˲Ɨ 
 èƓɁ̇ ˷ǃå ðƓ˯˱ƙ Ɠǆ˗˹Ƶ ïƓ ˯ƤǙå Ɨ˲ƞƓǈ èƓ˹˻ƶǃå ˙ˮ˯ƶƙ14  .ɖǀ˵ƙ éā̠ơ ÿā̠ƕ ǏǃāǕå 

 ǑƼ ɖǀ˵ƙ éā˗ơ ˗˹Ƶ5  .ïƓ ˯ƤǙå Ɨ˲ƞƓǈ ˙˻ƹ ˙ˮ˯ƶƙ ˙˰ǂá āá èƓ˹˻Ƶ 
 ˥ǆ éā˗ơ ˗˹Ƶ1  Ǐǃã4  Ǐǃã èƓɁ̇ ˷ǃå í˗Ƶ çíƓɂ̊ ǃ ˙ǆǕå êƓ˯˲ɂā èƓǀǀ˵ƙ42  ƗɁ̇ ư

 èƓǀǀ˵ƙ ˕ƛ˗ơ åîã ïƓ ˯ƤǙå Ɨ˲ƞƓǈ ˙˻ƹ èƓ˹˻ƶǃå ˙ˮ˯ƶƙ ǑƼ5  ˤƿï Ɇɜ˵ǃƓȺ Ɠ˸Ḫ èƓ˹˻Ƶ
)7.( 
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) ˤƿï Ɇɜ˵ǃå7ïƓ ˯ƤǙå èƓ˹˻Ƶ ƝƑƓ˯ǈ ( 

 
 2 ]˗˹˴ƾǁä Ɍ˕˶ǁä ǍǂƳ ǏǂƢä˕ǁä ɈƸ˵ǁä ƕǄĀƑƾǄ îƑ ˭Ƣä4[ 

) çïå̇ ơ Ɨƞïí ˗˹Ƶā ɆƿǕå ǏǄƵ ƗƵƓƪ ç˗˸ǃ èƓ˹˻ƶǃå ïƓ ˯Ƥå ˗˹Ƶ20  1 ÿá ˔˱Ȼ Üþ ċ(
 .ƴǆ̠˯ǃå āá æĊ̇˯˴Ǆǃ ̇ƛá ɏá Ɠǌ˻ǄƵ ̇ǌsȻ ÿá ÿāí xǃîā ǏǈíǕå íƓǌƞǗå èƓ˹˻ƶǃå ɆĊ˸˯˲ƙ 

 ƕǂ˶ƴ˭˲˶ǁä æ̆ ǊƜǓä 
:ǑǃƓ˯ǃƓḪ ƗɁ̇˱ ǃ˯å ßå̇ƞǗ Ɨǆðǚǃå èå̠ƶ˸ǃåā ç̊ǌƞǕå ÿ˦ḧƙ-  

 Ɨ ʼ̇ ˟ èǚƮāĲ  Ɨ˭ˮƶ˯ǃ èƓ˲˯Ƽ Ɠǋå˗ơƎȺ ÜƗ˹˻ƶǃå ǑƼ̇ ˟ ˗˹Ƶ Ɠǌˮ˻Ḫ̇ ƙ ˥ɜ˸Ȼ ˖˻˲Ⱥ ˤ˸˶ƙ
ǃƓȺ Ɨ˹˻ƶǃå æ̇˴˯ƕ Ơ˸ ƙ˴ Ǚ ̟˻˲Ⱥ ûǚƹǗå Ɨ˸ɜ˲ǆ ÿ˦ḧƙā ɉ˦ƺ˷ ǃ˸å ßå˦ǌǃå ýƓƤíǗā ßƓ˸

 .êïƓ˳ǃå ˥ǆ Ɨ˹˻ƶǃå ý˦ơ ƗȻ˗ǒ˗ơ ÿƓ ˷ǀȺ Ɠǌ˷ƶ ƕ ƓǌˠɁï ˥ɜ˸ɂā ,ßå˦ǌǃåā ßƓ˸ǃå 
 ßƓǆ ǊȺ ô˦ơĲ ) ˗˹Ƶ Ǌƙïå̇ ơ Ɨƞïí Ɍƽ˲ƙ20  ³1 çïå̇ ơ ˤˢ˹ǆ Ɨˠƪå˦ƕ Ɋ ˷ƙā þ ċ(

˱˯ǃå ç˗ǆ ýå˦˟ (˙˯ǆ˦ǆ̇ ƙ) çïå̇ ơ ñƓ ʿǆ āá (èƓ˯ƪ˦ǆ̇ ƙ) Ɠʿǈ ßƓ˸ǃå ÿ˦ɜȻ ÿá ̝ ɂ˱ā ƗɁ̇
 .ƝƑƓ˯˹ǃå ǏǄƵ ˙ƛ˓ƙ ˗ƿ Ǒ˯ǃå ˔Ƒå˦˵ǃå ˥ǆ Ɠ ǃƓƤā 

 Ǒɜ ǃāï˗˻ǋ Ɋƺư ðƓǌƞĲ  þå˗˳˯ƪƓȺ Ɨ˹˻ƶǃå ɆƤåí Ǒɜ ǃāï˗˻ǋ Ɋƺư ɖ˻ˮˠ˯ƕ Ơ˸˴Ȼ
 ˗˹Ƶ Ǌˠ ˷ɂā ɉ˦ƺ˷˸ǃå ßå˦ǌǃå Ɨǈå˦ˠƪå ³2%  ƗɁ̇ ˱˯ǃå ǑƼ þ˗˳˯˴˸ǃå Ɋƺ˷ǃå Ɨ˸ ʾ ˥ǆ

 .˔ƪƓ˹ǆ Ɋƺư ñƓ ʿǆ þå˗˳˯ƪƓȺ 
 ˕˻ƿ˦ƙ ðƓǌƞĲ ˴Ȼ .æ̇ ˴ƙ éā˗ơ āá Ǌ˟˦ˮǋ Ɨˢ˲ǃ Ǐ˯ơ Ɋƺ˷ǃå ɖ˻ˮˠƙ ç˗ǆ Ɇ˻˱˴˯ƕ Ơ˸ 

 .èƓ˹˻ƶǄǃ ǑƞïƓ˳ǃå ˙ˠǀǃåā ˣ˸˴ǃå ñƓ ʿǃ ðƓǌƞ 
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 çƑ˷˹ƴǁä ˗˹˵˰Ɨ 

 .ĄƓƑå˦˵Ƶ êƓ˯ǈǗå èƓƶƼí ˥ǆ èƓ˹˻ƶǃå ̆Ƥ˓ƙ 
 ˥˻ƕ ƗƼƓ˴˸ǃå) ̇˲ ǃå Ǌǃ˦˟ æ˦ ǈˮá ˥ǆ ƴɣƿ ˥Ƶ çïƓy .ïƓ˯ƤǙå ̞ ƙ˲ éǚ˰ǃå èƓ˹˻ƶǃå ÿ˦ḧƙ

Ɨƛǚƛ (Ɨ ʼ̇ ˠǃå èǚƮ˦ǃå  Ɨ ƞïƓƤ ïƓˠƿá èåî ˔˻ƕƓǈǖǃ Ɨ ˴˹ǃƓȺ ǑƞïƓ˳ǃå ˙ˠǀǃå úƓƶưá
 ɏāƓ˴ƙ āá ˥ǆ Ɇƿá315  ˥Ƶ ɆǀȻ Ǚá ɉ̇ ˵Ⱥ ˤǆ250  ïƓˠƿá èåî ˔˻ƕƓǈǖǃ Ɨ ˴˹ǃƓȺ Ɠǆá .ˤǆ
 ˥ǆ ˙ˮǂá Ɨ ƞïƓƤ315  ɏāƓ˴Ȼ āá ˥ǆ ̇ˮǂá ̇˲ ǃå Ɨ˹˻ƶǃå ý˦  ˟ÿ˦ɜȻ ʕǆ1000  .ˤǆ 

 ïā̇ǆ ̠ƶȺ èƓ˹˻ƶǃå ïƓ˯Ƥå ƗǄ˸Ƶ Ɏ̇ ƙ˱15  ɆƿǕå ǏǄƵ ƗƵƓƪ .˔˻ƕƓǈǕå êƓ˯ǈã ˥ǆ 
îƑ ˭ƢǗä çäˤ˞Ƣ 

 .˕˻ƿ˦˯ǃåā çïå̇ ˲ǃå Ɨƞïíā Ɋƺ˷ǃå ñƓ ʾ èå˗ƶǆā ç̊ ǌƞá ˥ǆ ɆḪ ç̇ ǒƓƶǆ ˤ˯ǒ 
 Ɇˮƿ ˥ǆ ç˗˸˯ƶ˸ǃå ƗƽƮå˦˸ǃå ˔˴ơ) ǑƞïƓ˳ǃå ˙ˠǀǃå Ɋƪ˦˯ǆā ǏǈíǕå ïå˗˱ǃå ˣ˸ƪ ñƓǀȻ

  .ïƓ ˯ƤǙå ˕˲ƙ Ɨ˹˻ƶǄǃ (èƓƽƮå˦˸Ǆǃ Ǒ˹˟˦ǃå ˚Ḫ̇ ˸ǃå 
 ǑƼ ˙˸ƺƙ ˤƛ ßƓ˸ǃƓȺ èƓ˹˻ƶǃå Ƌ ʹƙ çïå̇ ơ Ɨƞïí ˥Ƶ ǑƑƓ˸ǃå ô˦˲ǃå20 ċ  ˔˴ơ ƝǃƓƶƙā þ 

.Ɨ˱ǃƓƶ˸ǃå èå̇ ˯Ƽ 
 Ɋƺ˷Ǆǃ ô̇ ƶƙā Ɨ˹˻ƶǃå ɆƤå˗ƕ ɏ˘ǃå ßå˦ǌǃå í̇ ˠɂā Ǒɜ ǃāï˗˻ǌǃå Ɋƺ˷ǃå ðƓǌ˱Ⱥ Ɨ˹˻ƶǃå ˕ˮ˰ƙ
 ĊɆsȻ ÿá ǏǄƵ ç̠ơåā Ɨǀʾí ǏǄƵ ̠ɂ̊ƙ Ǚ ç̠ǆ ýǚƤ (ƗǀȺƓ˴ǃå ƗǃíƓƶ˸ǃå ɖɂ̇˟ ˥Ƶ æ˦˴˲ ǃ˸å)

 ðāƓ˱˯ǒ Ǚ ˖˻˲Ⱥ Ɠ˯ƕƓƛ2%Ɨ˹˻ƶǃå Ɍƽ˲ƙ . ) çïå̇ ơ Ɨƞïí ˥Ƶ ǑƑƓ˸ǃå ô˦˲ǃå ǑƼ20  ³1 ċ (
 .þ ċȖ 

 .Ɨ˹˻ƶǃƓȺ æ̇ ˴ƙ éā˗ơ ˗˹Ƶ āá çí˗˲˸ǃå ç˗˸ǃå ƗȻƓǌǈ ˗˹Ƶ ïƓ ˯ƤǙå Ʉƿ˦ǒ 
.ç˗ơåā ƗƵƓƪ ßƓ˹ƛá æ̇ ˴ƙ Ɠǌƕ é˗˲Ȼ ˤǃ åîã ïƓ ˯ƤǙå Ɨ˹˻ƶǃå ðƓ˯˱ƙ 

3  ˕˷Ƴ Ʉɀˤ˞ǁä Ɍ˕˶ǁä ǍǂƳ ǏǂƢä˕ǁä ɈƸ˵ǁä ƕǄĀƑƾǄ îƑ ˭Ƣä20 Ċ ] ý4[ 
) çïå̇ ơ Ɨƞïí ˗˹Ƶ èƓ˹˻ƶǃå ïƓ ˯Ƥå ˗˹Ƶ20  1 Ɋ ˲ǆ ǏǄƵ íƓǌƞǗå ɆǀȻ Ǚá ˔˱Ȼ Üþċ(

 Ǒ˹˟˦ǃå ˚Ḫ̇ ˸ǃå Ɇˮƿ ˥ǆ ç˗˸˯ƶ˸ǃå ƗƽƮå˦˸ǃå ˔˴ơ Ɠǌƕ ë˦ ˸˴˸ǃå ˤ ʿǃå ˥Ƶ æ˦ˮǈǕå
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) ˤƿï  Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå ƗƽƮå˦˸ǃå Ǒǋā èƓƽƮå˦˸Ǆǃ317 Ɨƶ˹˶˸ǃå ˥˻Ǆ˻ƛǙå ˗ǒ˗Ƶ ˔˻ƕƓǈǕ (
í˦ƪǕå ˥˻Ǆ˻ƛǙå ˗ǒ˗Ƶ çíƓǆ ˥ǆ  .       . ƓǋïƓ˯Ƥåā Ɠǌ˶ Ƽ˲ û̇ ā˟ ƗƼƓ˰ḧǃå ˞ ƽ˳˹ǆ 

 ƕǂ˶ƴ˭˲˶ǁä æ̆ ǊƜǓä 
:ǑƙǓå ˥ǆ ƗɁ̇˱ ǃ˯å ßå̇ƞǗ Ɨǆðǚǃå èå̠ƶ˸ǃåā ç̊ǌƞǕå ÿ˦ḧ˯ƙ-  

 Ɨ ʼ̇ ˟ èǚƮāĲ  Ɨ˭ˮƶ˯ǃ èƓ˲˯Ƽ Ɠǋå˗ơƎȺ ÜƗ˹˻ƶǃå ǑƼ̇ ˟ ˗˹Ƶ Ɠǌˮ˻Ḫ̇ ƙ ˥ɜ˸Ȼ ˖˻˲Ⱥ ˤ˸˶ƙ
 ˖˻˲Ⱥ ÜûǚƹǗå Ɨ˸ɜ˲ǆ ɉ˦ƺ˷˸ǃå ßå˦ǌǃå ýƓƤíǗā ßƓ˸ǃƓȺ Ɨ˹˻ƶǃå ßƓ˸ǃå æ̇ ˴˯ƕ Ơ˸˴ƙ Ǚ

 .êïƓ˳ǃå ˥ǆ Ɨ˹˻ƶǃå ý˦ơ ƗȻ˗ǒ˗ơ ÿƓ ˷ǀȺ Ɠǌ˷ƶ ƕ ƓǌˠɁï ˥ɜ˸ɂā .ßå˦ǌǃåā 
 ßƓǆ ǊȺ ô˦ơĲ ) ˗˹Ƶ Ǌƙïå̇ ơ Ɨƞïí Ɍƽ˲ƙ20  ³1 āá çïå̇ ơ ˤˢ˹ǆ Ɨˠƪå˦ƕ Ɋ ˷ƙā þ ċ (

 ̠ƿ Ǒ˯ǃå ̝Ƒå˦˵ǃå ˥ǆ ƓǃƓƤā Ɠʿǈ ßƓ˸ǃå ÿ˦ɜȻ ÿá ̝ Ȼ˱ .ƗɁ̇˱ ǃ˯å ç̠ǆ ýå˦˟ çïå̇ơ ñƓʿǆ
 .ƝƑƓ˯˹ǃå ǏǄƵ ˙ƛ˓ƙ 

 Ǒɜ ǃāï˗˻ǋ Ɋƺư ðƓǌƞĲ  þå˗˳˯ƪƓȺ Ɨ˹˻ƶǃå ɆƤåí Ǒɜ ǃāï˗˻ǋ Ɋƺư ɖ˻ˮˠ˯ƕ Ơ˸˴Ȼ
 ˗˹Ƶ Ǌˠ ˷ɂā ɉ˦ƺ˷˸ǃå ßå˦ǌǃå Ɨǈå˦ˠƪå ³20%  ƗɁ̇ ˱˯ǃå ǑƼ þ˗˳˯˴˸ǃå Ɋƺ˷ǃå Ɨ˸ ʾ ˥ǆ

 .˔ƪƓ˹ǆ Ɋƺư ñƓ ʿǆ þå˗˳˯ƪƓȺ 
 ˕˻ƿ˦ƙ ðƓǌƞĲ  .æ̇ ˴ƙ éā˗ơ āá Ǌ˟˦ˮǋ Ɨˢ˲ǃ Ǐ˯ơ Ɋƺ˷ǃå ɖ˻ˮˠƙ ç˗ǆ Ɇ˻˱˴˯ƕ Ơ˸˴Ȼ 

 ˴ǃå ñƓ ʿǃ ðƓǌƞ .èƓ˹˻ƶǄǃ ǑƞïƓ˳ǃå ˙ˠǀǃåā ˣ˸ 
 

 çƑ˷˹ƴǁä ˗˹˵˰Ɨ 
 .ĄƓƑå˦˵Ƶ êƓ˯ǈǗå èƓƶƼí ˥ǆ èƓ˹˻ƶǃå ̆Ƥ˓ƙ 

) ÿƓ˹ƛå èåïƓ˯ƤǙå ßå̇ƞǗ Ɨǆðǚǃå èƓ˹˻ƶǃå í̠Ƶ ÿ˦ɜȻ2 Ǌǃ˦˟ æ˦ˮǈá ˥ǆ Ɨƶˠƿ ˥Ƶ çïƓ ʸ (
 ˔˻ƕƓǈǖǃ Ɨ ˴˹ǃƓȺ ǑƞïƓ˳ǃå ˙ˠǀǃå úƓƶưá Ɨƛǚƛ (Ɨ ʼ̇ ˠǃå èǚƮ˦ǃå ˥˻ƕ ƗƼƓ˴˸ǃå) ˙˲ǃå

ƓƤ ïƓˠƿá èåî ɏāƓ˴ƙ āá ˥ǆ Ɇƿá Ɨƞï315  ˥Ƶ ɆǀȻ Ǚá ɉ̇ ˵Ⱥ ˤǆ250  Ɨ ˴˹ǃƓȺ Ɠǆá .ˤǆ
 ˥ǆ ˙ˮǂá Ɨ ƞïƓƤ ïƓˠƿá èåî ˔˻ƕƓǈǖǃ315  āá ˥ǆ ̇ǂˮá ̇ ǃ˲å Ɨ˹˻ƶǃå ý˦  ˟ÿ˦ɜȻ ʕǆ

 ɏāƓ˴Ȼ1000  .ˤǆ 
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 ƕȿ̠ ˯˭ǁä çäˤ˞Ƣ 
  .˕˻ƿ˦˯ǃåā çïå̇ ˲ǃå Ɨƞïíā Ɋƺ˷ǃå ñƓ ʾ èå˗ƶǆā ç̊ ǌƞá ˥ǆ ɆḪ ç̇ ǒƓƶǆ ˤ˯ǒ 

ǈíǕå ï˗˱ǃå ˣ˸ƪ ñƓǀȻ Ɇˮƿ ˥ǆ ç˗˸˯ƶ˸ǃå ƗƽƮå˦˸ǃå ˔˴ơ) ǑƞïƓ˳ǃå ˙ˠǀǃå Ɋƪ˦˯ǆā Ǐ
 .ïƓ ˯ƤǙå ˕˲ƙ Ɨ˹˻ƶǄǃ (èƓƽƮå˦˸Ǆǃ Ǒ˹˟˦ǃå ˚Ḫ̇ ˸ǃå 

 çïå̇ ơ Ɨƞïí ˗˹Ƶ ǑƑƓ˸ǃå ô˦˲ǃå ǑƼ ˙˸ƺƙ ˤƛ ßƓ˸ǃƓȺ èƓ˹˻ƶǃå Ƌ ʹƙ20 ċ  ˔˴ơ ƝǃƓƶƙā þ 
 . Ɠǌƕ ë˦ ˸˴˸ǃå Ɨ˱ǃƓƶ˸ǃå èå̇ ˯Ƽ 

 ßå˦ǌǃå í̇ ˠɂā Ǒɜ ǃāï˗˻ǌǃå Ɋƺ˷ǃå ðƓǌ˱Ⱥ Ɨ˹˻ƶǃå ˕ˮ˰ƙô̇ ƶƙā Ɨ˹˻ƶǃå ɆƤå˗ƕ ɏ˘ǃå  Ɋƺ˷Ǆǃ
 ɆˢȻ ÿá ǏǄƵ ç˗ơåā Ɨǀ ʾí ǏǄƵ ˗ɂ̊ ƙ Ǚ ç˗ǆ ǑƼ (ƗǀȺƓ˴ǃå ƗǃíƓƶ˸ǃå ɖɂ̇ ˟ ˥Ƶ æ˦˴˲˸ǃå)

 ðāƓ˱˯ǒ Ǚ ˖˻˲Ⱥ Ɠ˯ƕƓƛ Ɋƺ˷ǃå Ɠǋ˗ƶȺ2%   . 
) çïå̇ ơ Ɨƞïí ˗˹Ƶ ǑƑƓ˸ǃå ô˦˲ǃå ǑƼ Ɨ˹˻ƶǃå Ɍƽ˲ƙ20  ³1 .þ ċ( 

ā ƗƵƓ˴ǃå ˥˻ƕ ëāå̇ ˯ƙ ç˗ǆ ǑƼ ǏǃāǕå ˙˱ƽ˹ƙ ÿá ɉ̇ ˵Ⱥ Ɨ˹˻Ƶ Ɇḧǃ èåíƓǌƞǙå ïƓ˯˳ƙ10 
 ˥˻ƕ ç˗ǆ ǑƼ Ɨ ǈƓ˰ǃå ˙˱ƽ˹ƙā èƓƵƓƪ100 Ĳ 1000  .ƗƵƓƪ 

 ˤ˯ɂïƓƹ˦ǃ) Ǒ˸˯ɂïƓƹ˦ǃ ǑǈƓ ƕ ɊƤ ǏǄƵ ˔˻ƕƓǈǕå Ɋƺư Ɨ˭Ƽā ˙ˠƿ ˔˴ơ ƝƑƓ˯˹ǃå Ɇ˱˴ƙ
 .(˥ǆ̊ ǃå ˤ˯ɂïƓƹ˦ǃ ɆƕƓǀǆ íƓǌƞǗå 
Ɠ˱ȻǗ ƝƑƓ˯˹ǃå ǉ˘ǋ Ɇ˻Ǆ˲ƙ ˤ˯ǒ ˤƪ̇ ǃå ˥ǆā (Ɠ ǈ˗ǃå èƓƶɁ̇ ˸ǃå Ɨǀɂ̇ ˟) Ɨƿǚƶǃå ɊƤ ƗǃíƓƶǆ í

 ç̠˸ǃā ƗƵƓƪ ç̠˸ǃ èåíƓǌƞǙå Ɏ˦˯˴ǆ ǏǄƵ ý˦˶ ǃ˲å ˥ɜ˸Ȼ50 .Ɨ˹ƪ 
4 ] ɍîä̠˰ǁä ̠˹ƙƉ˭ǁä ˓ Ɨ˰ Ǐǁʕ˞ǁä ì̞˶ ǁ˭ä îƑ˭Ƣä4[ 

) çïå̇ ơ Ɨƞïí ˗˹Ƶ ˔˻ƕƓǈǕå ïƓ ˯Ƥå ˗˹Ƶ150  2 ÜƓǌƕ ë˦ ˸˴˸ǃå ˙˸ƺǃå ç˗ǆ ˔˴ơā þ ċ(
 ˥Ƶ Ǒǃ˦ˠǃå Ɠǋí˗˸ƙ ˗ɂ̊ ǒ Ǚá ˔˱Ȼ5%  èƓƤƓƽ˯ǈǙå āá ìā˙˵ǃƓḪ æ˦˻Ƶ ƗȻá Ɠǌ˻ǄƵ ˙ǌˢȻ Ǚā

 .èå˦˱ƽǃå āá 
ƕȿ̠ ˯˭ǁä Ǐƺ ƕǄ˕˱˭˲˶ǁä æ̆ ǊƜǓäĀ çäĀìǓä 
) ̠˹Ƶ Ǌƙïå̇ơ Ɨƞïí Ɍƽ˲ƙ :ɏïå̇ơ ßƓƵā150  ³2 āá çïå̇ ơ ˤˢ˹ǆ Ɨˠƪå˦ƕ Ɋ ˷ƙā þ ċ(

ǆ ýå˦˟ çïå̇ ơ ñƓ ʿǆ .ƗɁ̇ ˱˯ǃå ç˗ 
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 ˥ǆ ýƓƤ Ǒǈ̠ƶǆ ̞ ɂð āá ˥ Ǆ˻˰ǒǗå ̠ǒ̠Ƶ ý˦ɜǄƞ ˥ǆ ÿ˦ɜȻ :çïå̇˲ǃå Ɇǀ˹ǃ Ɋƪā
 .Ɨɂ̇ ˠƶǃå èƓǈ˦Ɂ̇ Ḫāï˗˻ǌǃå 

ƕ˷˹ƴǁä ˗˹˵˰Ɨ 
 Ǌǃ˦˟ æ˦ ǈˮá ˥Ƶ çïƓy Ɨ˹˻ƶǃå ÿ˦ḧƙ300  .êƓ˯ǈã ƗȻíïā ɆḪ ˥ǆ ç˗ơåā Ɨ˹˻Ƶ ˘Ƥ˓ƙā ˤǆ 

  Ɠ˸ǌ˹˻ƕ ƗƼƓ˴˸ǃå ÿ˦ḧƙ ̟˻˲Ⱥ ÿƓ˯ǆǚƵ Ɨ˹˻ƶǃå Ɋ˲ ǆ ǏǄƵ ƴư˦ƙ100 ā ˤǆ ˥˻ƕ ƗƼƓ˴˸ǃå
 Ɨ˹˻ƶǃå ǑƼ̇ ˟ ˗ơáā èƓǆǚƶǃå ǉ˘ǋ Ɏ˗ơã15  .ˤǆ 

 ƕȿ̠ ˯˭ǁä çäˤ˞Ƣ 
 .˥˻˯ǆǚƶǃå ƴư˦ǆ ˥Ƶ ˗ƶȺǕå ú̇ ˠǃå ˥ǆ Ɨ˹˻ƶǃå ˕ˮ˰ƙ 

 Ǚá ɉ̇ Ɂ˵ā ɏïå̇˲ǃå Ɋƪ˦ǃå ǑƼ ƓǄḪ ÿƓ˯ǆǚƶǃå ̇˸ƺƙ ̟˻˲Ⱥ ɏïå̇˲ǃå ßƓƵ˦ǃå ǑƼ Ɨ˹˻ƶǃå ̇˸ƺƙ
 .ßƓƵ˦ǃå ÷Ɠƿā ˔ǈå˦ƞ Ɨ˹˻ƶǃå ˛ǆǚƙ 

Ɠ˸Ḫ Ɨ˹˻ƶǃå ˙˸ƹ ç˗ǆ í˗˲ƙ  .  ǊȺ ý˦˸ƶǆ ˦ǋ 
 Ɨƞïí Ǐǃã í̇ ˮ˯ǃ ü̇ ˯ƙā ƓǌˮǈƓƞ ǏǄƵ ǏǀǄƙā ßƓƵ˦ǃå ˥ǆ Ɨ˹˻ƶǃå ê̇ ˳ƙ ˙˸ƺǃå Ɨ Ǆ˸Ƶ ßƓǌ˯ǈå ˗ƶȺ

 .ƗƼ̇ ƺǃå çïå̇ ơ 
 .Ɠ˸ǌ˹˻ƕ ƗƼƓ˴˸ǃå ǑƼ ˙˻ƺ˯ǃå Ɨ ˴ǈ ˔˴˲ƙā ˥˻˯ǆǚƶǃå ˥˻ƕ ƗƼƓ˴˸ǃå ñƓǀƙ 

ƛƏƑ˭˷ǁä Ʉ˹˯˲Ɨ 
 ˥Ƶ ˥˻˯ǆǚƶǃå ˥˻ƕ ƗƼƓ˴˸ǃå ǑƼ ˙˻ƺ˯ǃå ˗ɂ̊ ǒ Ǚá ˔˱Ȼ5% . 

ßå̇ ƞã ˗ƶȺ  .˃ɂāƓ˱˯ǃåā èƓǀǀ˵˯ǃå ˥ǆ ƗǃƓƤ Ɨ˹˻ƶǃå ÿ˦ḧƙ ÿá ̝ Ȼ˱ ƗɁ̇˱ ǃ˯å 
5 ]þʕ˭˹ƨǓä üʕǂ˰˶ǁ ˒ Ɠ˹ƑǆǓä ƕǄĀƑƾǄ îƑ˭Ƣä4[ 

 ß̊˱ǃå Ơɣƪ ǏǄƵ ̇ǌsȻ Ǚá ̝ Ȼ˱ Üÿ˦˯˻ƪǕå ý˦Ǆ˲ǆ ǑƼ ˥˻ Ƶ˯Ɠƪ ç̠˸ǃ èƓ˹˻ƶǃå ïƓ˯Ƥå ̠˹Ƶ
 .˕˯ƽƙ āá ˙˵ǀƙ ɏá ý˦Ǆ˲˸ǃå ǑƼ æ˦ˮǈǕå ˥ǆ ï˦˸ƺ˸ǃå 

 Ǐƺ ƕǄ˕˱˭˲˶ǁä çäĀìǓäĀ ìäʕ ˶ǁäîƑ ˭ƢǗä 
. ÿ˦˯˻ƪǕå ý˦Ǆ˲ǆ ǊȺ ƴư˦ǒ ̝ƪƓ˹ǆ ßƓƵā 
 .Ɨ˹˻ƶǃå ˙˸ƹ ç˗ǆ ˥˻˻ƶ˯ǃ ˕˻ƿ˦ƙ ðƓǌƞ 

 .ƗƼƓ˴˸ǃå ñƓ ʿǃ çåíá 
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ƕ˷˹ƴǁä ˘˹Ǌ˯Ɨ 
 .̝ƪƓ˹ǆ ý˦  ˟èåî æ˦ ǈˮá ˥ǆ Ɨƶɣƿ ˥Ƶ çïƓy Ɨ˹˻ƶǃå ÿ˦ḧƙ 

 .êƓ˯ǈã ƗƶƼí ɆḪ ˥ǆ ç˗ơåā Ɨ˹˻Ƶ ˘Ƥ˓ƙ 
îƑ ˭ƢǗä çäˤ˞Ƣ 

 .ƗɁ̇˱ ǃ˯å ßå̇ƞǗ Ǒƽḧƙ ÿ˦˯˻ƪǕå ý˦Ǆ˲ǆ ˥ǆ ƗƪƓ˹ǆ Ɨ˸Ḫ ßƓƵ˦ǃå ǑƼ ƴư˦ƙ 
 ɖ˸Ƶ Ǐǃã ý˦Ǆ˲˸ǃå ǑƼ Ɨ˹˻ƶǃå ˙˸ƺƙ25  .˥˻˯ƵƓƪ ç˗˸ǃ ɆƿǕå ǏǄƵ ˤǆ 

 .˝˲ƽƙ ˤƙ Ɨ˹˻ƶǃå ˘Ƥ˓ǈ ïƓ ˯ƤǙå ç˗ǆ ßƓǌ˯ǈå ˗ƶȺ 
ƛƏƑ˭˷ǁä Ʉ˹˯˲Ɨ 

 Ơɣ ƙ˴ āá ìƓƽ˯ǈå é̠ơ åîɀā ɆǄ˲˯ǃåā xḧƽ˯ǃå ˥ǆ ƗǃƓƤ èƓ˹˻ƶǃå ÿ˦ḧƙ ÿá ̝ Ȼ˱Ȼ êƓ˯ǈǗå ˙ˮ˯ƶ
.ĄƓư˦ Ƽ̇ǆ 

6 ] ˡ ˭ɀ˗ˬḥǁä ˜ǄƑ˰ǁ ˒˹ƓƑǆǓä ƕǄĀƑƾǄ îƑ ˭Ƣä4[ 
 ç˗˸ǃ èƓ˹˻ƶǃå ïƓ ˯Ƥå ˗˹Ƶ14  ˚˻Ḫ̇ ˯ƕ ˣ ˯ɂ̇ ˮḧǃå ˞ǆƓơ ý˦Ǆ˲ǆ ǑƼ Ɠǆ˦ǒ93%  Ɨƞïí ˗˹Ƶā

 çïå̇ ơ60 ċ :ƗǃƓ˯ǃå ʕ ǃʿå ˥Ƶ æïƓ˱˯ǃå ßå̇ƞã ̠ƶȺ ÿð˦ǃå ɄǄ˯˳Ȼ Ǚá ̝ Ȼ˱ Üþ -  
   ˥Ƶ ÿð˦ǃå ̠ɂ̊ǒ Ǚá ̝ Ȼ˱0.316  .ˤƞ 
  ˱Ȼ ˥Ƶ ÿð˦ǃå ǑƼ ̋ ǀ˹ǃå ðāƓ˱˯ǒ Ǚá ̝0.013 .ˤƞ 
  
 

ƕȿ̠ ˯˭ǁä Ǐƺ ƕǄ˕˱˭˲˶ǁä çäĀìǓäĀ ìäʕ ˶ǁä 
) ǉ̊ ˻Ḫ̇ ƙ ˣ ˯ɂ̇ ˮḧǃå ˞ǆƓơ ǊȺ ƴư˦ǒ ˔ƪƓ˹ǆ ßƓƵā93  ³2%( 

 .˞ǆƓ˲ǃå çïå̇ ơ Ɨƞïí ñƓ ʿǃ çïå̇ ơ ñƓ ʿǆ āá çïå̇ ơ ˤˢ˹ǆ 
 .˞ǆƓ˲ǃå ǑƼ Ɨ˹˻ƶǃå ˙˸ƹ ç˗ǆ ñƓ ʿǃ ˕˻ƿ˦ƙ ðƓǌƞ 

å ̠ƶɁā Ɇˮƿ Ɨ˹˻ƶǃå ÿð˦ǃ ÿå̊˻ǆ .ïƓ ˯ƤǙ 
 .èƓƼƓ˴˸ǃå ñƓ ʿǃ çåíá 

 .ïƓ ˯ƤǙå ç˗ǆ ßƓ˹ƛá ˞ǆƓ˲ǃå ˚˻Ḫ̇ ƙ ñƓ ʿǃ ðƓǌƞ 
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ƕ˷˹ƴǁä ˘˹Ǌ˯Ɨ 
 ˥Ƶ çïƓy Ɨ˹˻ƶǃå ÿ˦ḧƙ3  .æ˦ˮǈá ˥ǆ ƴˠƿ 

) Ɠǌ˹ǆ Ɇḧǃ Ɨ˲ˠ˴ǃå ƗơƓ˴˸ǃå ÿ˦ḧƙ4500  ³300ˤǆ(2. 
îƑ ˭ƢǗä çäˤ˞Ƣ 

 .Ʉ˱ƙ Ǐ˯ơ òƓ˸ƿ ƗƶˠǀȺ Ơ˴˸ƙā èƓ˹˻ƶǃå Ʉˢ˹ƙ 
 ç̠˸ǃ ˞ ǆƓ˲ǃå ǑƼ ƓǄḪ ̇˸ƺƙ ʕƙ Ɨ˹˻ƶǃå ÿð˦ƙ14 ) çïå̇ ơ Ɨƞïí ˗˹Ƶā Ɠǆ˦ǒ60  ³2 .þ ċ( 

 .˙˳ ˯ǃå Ɨ˱ ˯ǈ ˞ǆƓ˲ǃå ˚˻Ḫ̇ ƙ íåí̊ ǒ Ǚá ƗɁ̇ ˱˯ǃå ƗǄ˻˟ ǏƵå̇ ǒ 
 ç̠˸ǃ ɏïƓƞ ßƓ˸Ⱥ Ɇ˴ƺƙā ßƓƵ˦ǃå ˥ǆ Ɨ˹˻ƶǃå ƴƼ̇ƙ ïƓ˯ƤǙå ßƓǌ˯ǈå ̠ƶȺ5  Ʉˢ˹ƙ ˤƛ ɖƑƓƿí

 .Ąåï˦Ƽ ÿð˦ƙā Ɨƽsǈ òƓ˸ƿ ƗƶɣǀȺ 
 
  Ʉ˹˯˲ƗƛƏƑ˭˷ǁä 

Ơư˦ǆ ˦ǋ Ɠ˸Ḫ ÿð˦ǃå ǑƼ ÿƓ˶ǀ˹ǃåā çíƓɂ̊ǃå ̞ǈƓḪ åîã ïƓ˯ƤǙå Ɨ˲ƞƓǈ èƓ˹˻ƶǃå ̇ˮ ƶ˯ƙ *- 
 ˥Ƶ ÿð˦ǃå ̠ɂ̊ǒ Ǚá ̝ Ȼ˱0.316  .ˤƞ 

 ˥Ƶ ÿð˦ǃå ǑƼ ̋ ǀ˹ǃå ðāƓ˱˯ǒ Ǚá ̝ Ȼ˱ *0.013   .ˤƞ 
 
 
  
7 ] ÞƑ˶ǁä òäˤƢ ǍǂƳ ˒˹ƓƑǆǓä æìƑǄ ˗˹ƙƉƗ4[ 

ɏá ̝ ƕ˻ƓǈǕå Ɠǌ˹ǆ Ɨƶ˹˶ ǃ˸å çíƓ˸Ǆǃ ÿ˦ɜȻ Ǚá ̝ Ȼ˱  ɏïƓ˱ǃå ßƓ˸ǃå óå˦Ƥ ǏǄƵ ïƓư ̇˻ƛƋƙ
 ƗƽƮå˦˸ǃå) ƗǃƓ˯ǃå íā̠˲ ǃå ǑƼ ƗǆƓ˴ǃå íå˦˸ǃå Ɨ˸Ḫ ÿ˦ḧƙ ÿá ̝ Ȼ˱ èƓ˹˻ƶǃå ïƓ˯Ƥå ̠˹Ƶ .Ɠǌƕ

.(Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå 

) üĀ˕˯ǁä3]ƕ ˬ˹ǂǁä ƕ ƨƑ ʽǁä ƕƻƬäˤ˶ǁƑȸ Ǐǉ Ƒ˶Ḩ ƕǄƑ˲ǁä ìäʕ ˶ǁä ƕ ˶Ḩ  (4 [ 
 æìƑ˶ǁä (˗˭ǁ / ˢ˯ǂǄ) Ǎ˴ƽǓä ˕˰ǁä 
òƑƬ˗ǁä 0.05 
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 ýˤ˹ǄìƑḥǁä 0.005 
 ˕˹ǆƑ ˲ǁä 0.05 
 ýˤɀîƑ ǁä 1.00 
ˣ˹ƬîƑ˱ǁä 5 

 
ƕȿ̠ ˯˭ǁä Ǐƺ ƕǄ˕˱˭˲˶ǁä çäĀìǓäĀ ìäʕ ˶ǁä 

 .˙ˠǀǆ ßƓǆ 
 .ÿ˦Ɂ̇ḧǃå ̠˻ ǂ˴á ǑǈƓƛ ðƓƹ 

 .˥˻Ǆ˰ǒǗå ˗ǒ˗Ƶ çíƓǆ ˥ǆ èåíå˗ƪ 
 .˕˻ƿ˦ƙ ðƓǌƞ 

 .ßƓ˸ǃå ɖƼ˗ƙ ý˗ƶǆ ñƓ ʿǃ ðƓǌƞ 
 .Ǒ˹˻ƞāï˗˻ǌǃå ñǕå ñƓ ʿǃ ðƓǌƞ 

 .ǑƞƓƞð Ɇƽƿ þƓ˸Ʈ 
çƑ˷˹ƴǁä ˘˹Ǌ˯Ɨ 

 ˥Ƶ çïƓy èƓ˹˻ƶǃå ÿ˦ḧƙ3  .æ˦ˮǈá ˥ǆ ƴˠƿ 
 Ǐǃå˦ơ Ɨ˹˻ƶǃå ý˦  ˟ÿ˦ɜȻ500 ɏāƓ˴Ȼ ɆƿǕå ǏǄƵ ǑǄƤå̠ǃå Ɠǌ˸˱ ơ ÿ˦ɜȻ ÿá ɉ̇ Ɂ˵ā ʕǆ

 .Ɇ˻ǃƓ˲˯ǃå ßå̇ ƞǗ þðǚǃå ßƓ˸ǃå ˤ˱ơ 
îƑ ˭ƢǗä çäˤ˞Ƣ 

 Ǐǃã ë˦˯ƽ˸ǃå ƓǌƼ̇˟ ÿ˦ɜȻ ̟˻˲Ⱥ Ɠƪáï ƴư˦ƙā ˥˻Ǆ˻ƛǙå ̠ǒ̠Ƶ çíå̠˴Ⱥ Ɨ˹˻ƶǃå ǑƼ̇˟ ̠ơá ɆƽǀȻ
 .ǏǄƵǕå 

 Ǒ˹˻ƞāï˗˻ǌǃå ñǕå) ï˦ˮ˹˶ǃå ßƓ˸Ⱥ Ɨ˹˻ƶǃå ǖ˸ƙ7-8 ˖˻˲Ⱥ ǑƞƓƞ̊ ǃå þƓ˸˶ǃå Ơ˯ƽȻ ˤƛ (
 ßƓ˸ǃå ɖƼ̠ƙ ý̠ƶǆ ÿ˦ɜȻ3  ç˗˸ǃ ßƓ˸ǃƓȺ çß˦ Ǆ˸ǆ Ɨ˹˻ƶǃå ßƓǀȺ ƴǆ Ɨǀ ʾí / ˙˯ǃ6  .èƓƵƓƪ 

Ɠ˸˶ǃå ɆƽǀȻ .˙ˠǀǆ ßƓ˸Ⱥ ɆƤå˗ǃå ˥ǆ Ɨ˹˻ƶǃå Ʉˢ˹ƙ ˤƛ çíå˗˴ǃå ˗ƶ ƙā ǑƞƓƞ̊ ǃå þ 
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 ǏǄƵ Ɏ˦˯˲Ȼ ǑƑƓǆ ý˦Ǆ˲ǆ ̇˷ Ȼ˲150  ßƓ˸ǃå ƴˮ˵˯ƕ xǃîā ÿ˦Ɂ̇ḧǃå ̠˻ ǂ˴á ǑǈƓƛ ̇˯ǃ/ʕ˱ǆ
 Ǒ˹˻ƞāï̠˻ǋ ñá Ǐǃã ý˦Ǆ˲˸ǃå Ɇǒ̠ƶƙā ÿ˦Ɂ̇ḧǃå ̠˻ ǂ˴á ǑǈƓƛ ðƓƺȺ ̇ɣ ǀ˸ǃå4.5  ³0.1 . 

å ßƓ˸ǃƓȺ Ɠǌƽ ˢ˹ƙ ˤƙ Ǒ˯ǃå Ɨ˹˻ƶǃå ǑƼ̇ ˟ ˗ơá ɆƽǀȻ˻Ǆ˻ƛǙå ˗ǒ˗Ƶ çíƓǆ ˥ǆ çíå˗˴Ⱥ ˙ˠǀ˸ǃ ˤƛ ˥
 .ǑƑƓ˸ǃå ý˦Ǆ˲˸ǃƓȺ Ƌ ʹƙ 

 .é˦Ǆƙ ɏá ƴ˹˸ǃ ˥˻Ǆ˻ƛǙå ˗ǒ˗Ƶ çíƓǆ ˥ǆ çíå˗˴Ⱥ Ɨ˹˻ƶǄǃ ˙ƤǓå ú̇ ˠǃå ɆƽǀȻ 
 ç˗˸ǃ Ɨ˹˻ƶǃå ü̇ ˯ƙ48  .ƗƼ̇ ƺǃå çïå̇ ơ Ɨƞïí ˗˹Ƶ ƗƵƓƪ 

 ˝Ǆ˳˯˴˸ǃå ǑƼ ƗǆƓ˴ǃå íå˦˸ǃå Ɨ ˸Ḫ ï˗ǀƙ ˤƛ ˔ƪƓ˹ǆ ßƓƵā ǑƼ Ɨ˹˻ƶǃå ˥ǆ ý˦Ǆ˲˸ǃå ø̇ ƽȻ
Ǖå óƓ˶˯ǆǚǃ Ǒƽ ˠǃå ñƓ ʿǃå āá ǑƼå̇ ƞ˦ǃ˦ˮǃå ˙ǒ˗ǀ˯ǃå Ɨǀɂ̇ ˟) Ɨ ƪƓ˹ǆ Ɨ Ǆ˻Ǆ˲ƙ Ɨǀɂ̇ ˠȺ ýā

 þå̇˱ Ǆ˸ǃƓȺ Ɨ˸ḧǃå ˥Ƶ ̇Ċˮƶɂā (ƗƪƓ˹ǆ Ɏ̇Ƥá Ɨǀɂ̇˟ ƗȻá āá Ǒǈ˦Ǆǃå ñƓʿǃå Ɨǀɂ̇˟ āá ɏï̆ǃå
 .˙˯ǃ / 

 ç˗˸ǃ Ɍƽ˲ƙā ï˦ˮ˹˶ǃå ßƓ˸Ⱥ ˗ǒ˗ƞ ˥ǆ Ɨ˹˻ƶǃå Ƌ ʹƙ48  ø̇ ƽƙ ˤƛ ƗƼ̇ ƺǃå çïå̇ ơ Ɨƞïí ˗˹Ƶ ƗƵƓƪ
ˢ˹ƙā .˙ˠǀǆ ßƓ˸Ⱥ Ʉ 

 ç̠˸ǃ Ɍƽ˲ƙā ý˦Ǆ˲˸ǃƓȺ Ɏ̇Ƥá ç̇ǆ Ɨ˹˻ƶǃå Ƌ́ƙ48  ø̇ ƽȻ ˤƛ ƗƼ̇ ƺǃå çïå̇ ơ Ɨƞïí ˗˹Ƶ ƗƵƓƪ
 Ɨ Ǆ˻Ǆ˲ƙ Ɨǀɂ̇ ˠȺ ˖ǃƓ˰ǃå ˝Ǆ˳˯˴˸ǃå ǑƼ ƗǆƓ˴ǃå íå˦˸ǃå Ɨ ˸Ḫ ˙ǒ˗ǀ˯ǃ ˔ƪƓ˹ǆ ßƓƵā ǑƼ ý˦Ǆ˲˸ǃå
ñƓʿǃå Ɨǀɂ̇˟ āá ɏï̆ǃå óƓ˶ ǆ˯ǚǃ Ǒƽɣǃå ñƓʿǃå āá ǑƼå̇ƞ˦ǃ˦ˮǃå ̇ǒ̠ǀ˯ǃå Ɨǀɂ̇˟) ƗƪƓ˹ǆ 

 .̇˯ǃ / þå̇˱ Ǆ˸ǃƓȺ Ɨ˸ḧǃå ˥Ƶ ̇ˮƶɂā (ƗƪƓ˹ǆ Ɏ̇Ƥá Ɨǀɂ̇˟ ƗȻá āá Ǒǈ˦Ǆǃå 
 .˥˻ɂ̇ƤǕå ˥˻˯˻˹ƶǃå ƴǆ Ɏ̇Ƥá ç̇ǆ ƗǀȺƓ˴ǃå èå˦ɣ ǃ˳å ï̇ḧƙ 

 ƗƵ˦ ˸˱ǆ Ɇḧǃ ǑƕƓ˴˲ǃå Ɋƪ˦˯˸ǃå ˘ƤƋȺ ˖ǃƓ˰ǃåā ýāǕå ˝Ǆ˳˯˴˸Ǆǃ Ɨ ˴˹ǃƓȺ Ɨ˱ ˯˹ǃå ˔˴˲ƙ
 .Ɨƛǚ˰ǃå èƓ˹˻ƶǃå ˥ǆ 
ƛƏƑ˭˷ǁä Ʉ˹˯˲Ɨ 

å Ɨ˲ƞƓǈ èƓ˹˻ƶǃå ˙ˮ˯ƶǈ * Ǚ Ɏ̇ƤǕå ƗǆƓ˴ǃå íå˦˸ǃåā ÿíƓƶ˸ǃå Ɨ˸Ḫ ̞ǈƓḪ åîã ÜïƓ˯ƤǙ
Ɨ˹˻ˮ˸ǃå íā˗˲ǃå ðāƓ˱˯ƙ-  ˥Ƶ ÿð˦ǃå ̠ɂ̊ǒ Ǚá ̝ Ȼ˱0.316  .ˤƞ 

 ˥Ƶ ÿð˦ǃå ǑƼ ̋ ǀ˹ǃå ðāƓ˱˯ǒ Ǚá ̝ Ȼ˱ *0.013 .ˤƞ 
 ƕ ǂ˶ƴ˶ǁä ƛƏƑ˭˷ǁä 
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1 Ʉ˹˷˹ƻǁä ˕ɀîˤǂḨ ˕ǐ˕Ƴ æìƑǄ ˣǄ ƕƴ˷˴˶ǁä ƕ ǂ˴ǁä ƕ ɚ ˭ƨǘˬǁä ˒˹ƓƑǆǗä åîƑ˯Ɨ ƛƏƑ˭ǆ. 
˯Ɨ ˕˷Ƴ ƕǄ˕˴ǁä ƕǄĀƑƾǄ ƕȿ̠20ý 

= (ƗɁïƓ˷ǃå ç̇ ḧǃå) æïƓ˷ǃå Ɇǀ˰ǃå ÷Ɠƽƙïå2000ˤǄǆ 
 = ɏïƓ˯ƵǙå ̇ɣ ǀǃå1.5 ƗƮ˦ƕ 
 = ǑƞïƓ˳ǃå ˙ˠǀǃå50 ˤǄǆ 

 = æïƓ˷ǃå Ɇǀ˰ǃå ÿðā1.5  ˤ˱Ḫ 
 = èƓɁ̇ ˷ǃå í˗Ƶ1 ƗɁ̇ ư 

 
)üĀ˕˯ǁä4 ˕˷Ƴ ƕǄ˕˴ǁä ƕǄĀƑƾǄ ƕȿ̠ ˯Ɨ ƛƏƑ˭ǆ (20ý 
 ˢƽî
ƕ˷˹ƴǁä 

 ƕ ˲ǆ
ýƑ˱ǁä Ʉ˶ƴ˭˲˶ǁä ƕ ˲ǆ ƕ˯ ˭˷ǁä 

A1 90% 10% ƕ˷˹ƴǁƑȸ çƑƾƾ˳Ɨ ƕȹä ìˤƜĀ ý˕Ƴ 
A2 85% 15% ƕ˷˹ƴǁƑȸ çƑƾƾ˳Ɨ ƕȹä ìˤƜĀ ý˕Ƴ 
A3 80% 20% ƕ˷˹ƴǁƑȸ çƑƾƾ˳Ɨ ƕȹä ìˤƜĀ ý˕Ƴ 
A4 75% 25% ƕ˞ ˲ȸ çƑƾƾ˳Ɨ ìˤƜĀ 
A5 70% 30%   ƕ˷˹ƴǁä ˣǄ ˗ˮǀä çƑƾƾ˳Ɨ ìˤƜĀA4 

 
 
 
 
 
 
 
 
 

60%20%

20%

 ϣжтЛЮϝϠ ϤϝЧЧІϦ ϣтϜ ϸмϮм аϸК

ϣАтЂϠ ϤϝЧЧІϦ ϸмϮм

ϢϼтϠЪ ϤϝЧЧІϦ ϸмϮм



 

ϸϹЛЮϜ 16 Volume 

 Ͻтϝзт2019 January 

International 

 Science and Technology Journal 

ƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
 ϣтжЧϦЮϜм амЯЛЯЮ ϣтЮмϸЮϜ ϣЯϮвЯЮ 

Copyright © ISTJ   мтс 

 
 

 
) Ɇɜ˵ǃå8 ˗˹Ƶ Ɨǆ˗˶ǃå ƗǆāƓǀǆ ƗɁ̇ ˱ƙ ƝƑƓ˯ǈ (20þ 

 
 ˕˷Ƴ ƕǄ˕˴ǁä ƕǄĀƑƾǄ ƕȿ̠ ˯Ɨ20 ý 

= (ƗɁïƓ˷ǃå ç̇ ḧǃå) æïƓ˷ǃå Ɇǀ˰ǃå ÷Ɠƽƙïå2000ˤǄǆ 
 = ɏïƓ˯ƵǙå ̇ɣ ǀǃå6 ƗƮ˦ƕ 
 = ǑƞïƓ˳ǃå ˙ˠǀǃå160 ˤǄǆ 

 = æïƓ˷ǃå Ɇǀ˰ǃå ÿðā3.750  ˤ˱Ḫ 
 = èƓɁ̇ ˷ǃå í˗Ƶ14-42 ƗɁ̇ ư 

 
)üĀ˕˯ǁä5 ˕˷Ƴ ƕǄ˕˴ǁä ƕǄĀƑƾǄ ƕȿ̠ ˯Ɨ ƛƏƑ˭ǆ (20ý 
 ˢƽî
ƕ˷˹ƴǁä 

 ƕ ˲ǆ
ýƑ˱ǁä 

 ƕ ˲ǆ
Ʉ˶ƴ˭˲˶ǁä 

ƕ˯ ˭˷ǁä 

A1 90% 10% ƕ˷˹ƴǁƑȸ çƑƾƾ˳Ɨ ƕȹä ìˤƜĀ ý˕Ƴ  Ǎ˭Ɵ14 ƕȿ̠ Ʈ 
A2 85% 15%  Ǎ˭Ɵ çƑƾƾ˳Ɨ ƕȹä ìˤƜĀ ý˕Ƴ14 ƕȿ̠ Ʈ 
A3 80% 20%  Ǎ˭Ɵ ƕ˷˹ƴǁƑȸ çƑƾƾ˳Ɨ ƕȹä ìˤƜĀ ý˕Ƴ14 ƕȿ̠ Ʈ 
A4 75% 25% çƑ˷˹ƴǁä ˒ǂƷƉȸ çƑƾƾ˳Ɨ ìˤƜĀ 
A5 70% 30% çƑ˷˹ƴǁä Ʉɚȸ çƑƾƾ˳Ɨ ìˤƜĀ 
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 Ɇɜ˵ǃå)9 ˗˹Ƶ Ɨǆ˗˶ǃå ƗǆāƓǀǆ ƗɁ̇ ˱ƙ ƝƑƓ˯ǈ (20þ 
 

˗˹˴ƾǁä Ɍ˕˶ǁä ǍǂƳ ɈƸ˵ǁä ƕǄĀƑƾǄ ƕȿ̠ ˯Ɨ 
 = ɏïƓ˯ƵǙå ̇ɣ ǀǃå7  ƗƮ˦ƕ  
 = ǑƞïƓ˳ǃå ˙ˠǀǃå200 ˤǄǆ 
 = Ɨ˹˻ƶǃå ý˦˟600 ˤǄǆ 

èƓ˹˻ƶǃå êƓ˯ǈå ǏǄƵ þ˦ǒ ïā˙ǆ ˗ƶȺ ïƓ ˯ƤǙå ßå̇ ƞå 
    = ǑǄƤå˗ǃå Ɋƺ˷ǃå6   ˤ˱Ḫ\ ˤƪ ́
 = ƗɁ̇ ˱˯ǃå çïå̇ ơ Ɨƞïí20þ 

ǃå ç˗ǆ = Ɨ˹˻ƶǃå ɆƤåí Ɋƺ˷1 Ɨǀ ʾí 
 = ïƓ ˯ƤǙå ç˗ǆ1 ƗƵƓƪ 

 = Ɨ˹˻ƶǃå ǏǄƵ ɊǄ˴˸ǃå íƓǌƞǙå400 ˤ˱Ḫ\ ˤƪ2 
 
 
 
 

60%20%

20%

ϣжтЛЮϝϠ ϤϝЧЧІϦ ϣтϜ ϸмϮм аϸК
 пϦϲ14ϣϠϼЎ

ϤϝжтЛЮϜ ϞЯОϓϠ ϤϝЧЧІϦ ϸмϮм пϦϲ
42ϣϠϼЎ

ϲ ϤϝжтЛЮϜ ЬЪϠ ϤϝЧЧІϦ ϸмϮм пϦ
42ϣϠϼЎ
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)üĀ˕˯ǁä6˗˹˴ƾǁä Ɍ˕˶ǁä ǍǂƳ ɈƸ˵ǁä ƕǄĀƑƾǄ ƕȿ̠ ˯Ɨ ƛƏƑ˭ǆ ( 
 ˢƽî
ƕ˷˹ƴǁä 

 ƕ ˲ǆ
ýƑ˱ǁä 

 ƕ ˲ǆ
Ʉ˶ƴ˭˲˶ǁä ƕ˯ ˭˷ǁä 

A1 90% 10%  îĀ˗Ǆ ˕ƴȸ å˗˲Ɨ èĀ˕Ɵ ý˕Ƴ1 ƕƳƑƨ 
A2 85% 15% å˗˲Ɨ èĀ˕Ɵ ý˕Ƴ  îĀ˗Ǆ ˕ƴȸ1 ƕƳƑƨ 
A3 80% 20%  îĀ˗Ǆ ˕ƴȸ å˗˲Ɨ èĀ˕Ɵ ý˕Ƴ1 ƕƳƑƨ 
A4 75% 25%  îĀ˗Ǆ ˕ƴȸ Ɉ ˲ȸ å˗˲Ɨ èĀ˕Ɵ1 ƕƳƑƨ 
A5 70% 30%  îĀ˗Ǆ ˕ƴȸ å˗˲Ɨ èĀ˕Ɵ1 ƕƳƑƨ 

 
 
 
 
 
 
 
 
 

) Ɇɜ˵ǃå10˙˻˶ǀǃå Ɏ˗˸ǃå ǏǄƵ Ɋƺ˷ǃå ƗǆāƓǀǆ ƗɁ̇ ˱ƙ ƝƑƓ˯ǈ  ( 
 

˗˹˴ƾǁä Ɍ˕˶ǁä ǍǂƳ ɈƸ˵ǁä ƕǄĀƑƾǄ ƕȿ̠ ˯Ɨ 
 = ɏïƓ˯ƵǙå ̇ɣ ǀǃå8 ƗƮ˦ƕ  
 = ǑƞïƓ˳ǃå ˙ˠǀǃå300 ˤǄǆ 
 = Ɨ˹˻ƶǃå ý˦˟1000 ˤǄǆ 

èƓ˹˻ƶǃå êƓ˯ǈå ǏǄƵ þ˦ǒ ïā˙ǆ ˗ƶȺ ïƓ ˯ƤǙå ßå̇ ƞå 
   = ǑǄƤå˗ǃå Ɋƺ˷ǃå15    ˤ˱Ḫ\ ˤƪ ́

60%20%

20%

 ϼмϼв ϸЛϠ ϞϼЂϦ Ϩмϸϲ аϸК1
ϣКϝЂ

мϼв ϸЛϠ АтЂϠ ϞϼЂϦ Ϩмϸϲ ϼ
1 ϣКϝЂ

 ϼмϼв ϸЛϠ ϞϼЂϦ Ϩмϸϲ1
ϣКϝЂ
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 = ƗɁ̇ ˱˯ǃå çïå̇ ơ Ɨƞïí20þ 
 = Ɨ˹˻ƶǃå ɆƤåí Ɋƺ˷ǃå ç˗ǆ1 Ɨǀ ʾí 

 = ïƓ ˯ƤǙå ç˗ǆ1 ƗƵƓƪ 
 Ɨ˹˻ƶǃå ǏǄƵ ɊǄ˴˸ǃå íƓǌƞǙå =430 ˤ˱Ḫ\ ˤƪ´ 

 
)üĀ˕˯ǁä7˗˹˴ƾǁä Ɍ˕˶ǁä ǍǂƳ ɈƸ˵ǁä ƕǄĀƑƾǄ ƕȿ̠ ˯Ɨ ƛƏƑ˭ǆ ( 
 ˢƽî
ƕ˷˹ƴǁä 

 ƕ ˲ǆ
ýƑ˱ǁä 

Ʉ˶ƴ˭˲˶ǁä ƕ ˲ǆ ƕ˯ ˭˷ǁä 

A1 90% 10%  îĀ˗Ǆ ˕ƴȸ å˗˲Ɨ èĀ˕Ɵ ý˕Ƴ1 ƕƳƑƨ 
A2 85% 15%  îĀ˗Ǆ ˕ƴȸ å˗˲Ɨ èĀ˕Ɵ ý˕Ƴ1 ƕƳƑƨ 
A3 80% 20%  îĀ˗Ǆ ˕ƴȸ å˗˲Ɨ èĀ˕Ɵ ý˕Ƴ1 ƕƳƑƨ 
A4 75% 25%  èĀ˕Ɵ îĀ˗Ǆ ˕ƴȸ Ɉ ˲ȸ å˗˲Ɨ1 ƕƳƑƨ 

A5 70% 30% 
 îĀ˗Ǆ ˕ƴȸ å˗˲Ɨ èĀ˕Ɵ1 

ƕƳƑƨ 
 
 
 

 
 
 
 

60%20%

20%  ϼмϼв ϸЛϠ ϞϼЂϦ Ϩмϸϲ аϸК
1ϣКϝЂ

 ϸЛϠ АтЂϠ ϞϼЂϦ Ϩмϸϲ
 ϼмϼв1 ϣКϝЂ
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) Ɇɜ˵ǃå11˙˻˶ǀǃå Ɏ˗˸ǃå ǏǄƵ Ɋƺ˷ǃå ƗǆāƓǀǆ ƗɁ̇ ˱ƙ ƝƑƓ˯ǈ  ( 
 

(ɍîä̠˰ǁä ìä̞ƗîǗä) æîä̠˰ǁä ̠˹ƙƉƗ  ˓ Ɨ˰ Ǐǁʕ˞ǁä ì̞˶ ǁ˭ä ƕȿ̠˯Ɨ 
 = ïƓ ˯ƤǙå ðƓǌƞ çïå̇ ơ Ɨƞïí150þ 

 = Ɨ˹˻ƶǃå ý˦˟300 ˤǄǆ 
 = æ˦ˮǈǙå ˣ˸ƪ6 ˤǄǆ 
 = ˙˸ƺǃå ç˗ǆ15 Ɨǀ ʾí 

 
)üĀ˕˯ǁä8æîä̠ ˰ǁä ˗˹ƙƉƗ  ˓˰Ɨ Ǐǁˤ˞ǁä ì˕˶˭ǁä ƕȿ̠ ˯Ɨ ƛƏƑ˭ǆ ( 
ƕ˷˹ƴǁä ˢƽî ýƑ˱ǁä ƕ ˲ǆ Ʉ˶ƴ˭˲˶ǁä ƕ ˲ǆ ƕ˯ ˭˷ǁä 

A1 90% 10%  = ˣ˹˭Ǆǘƴǁä ˣ˹Ɠ ƕƺƑ˲˶ǁä Ǐƺ ˗˹Ƹ˭ǁä2.90% 
A2 85% 15%  = ˣ˹˭Ǆǘƴǁä ˣ˹Ɠ ƕƺƑ˲˶ǁä Ǐƺ ˗˹Ƹ˭ǁä3.20% 
A3 80% 20%  Ǐƺ ˗˹Ƹ˭ǁä = ˣ˹˭Ǆǘƴǁä ˣ˹Ɠ ƕƺƑ˲˶ǁä3.90% 
A4 75% 25%  = ˣ˹˭Ǆǘƴǁä ˣ˹Ɠ ƕƺƑ˲˶ǁä Ǐƺ ˗˹Ƹ˭ǁä5.13% 
A5 70% 30%  = ˣ˹˭Ǆǘƴǁä ˣ˹Ɠ ƕƺƑ˲˶ǁä Ǐƺ ˗˹Ƹ˭ǁä5.22% 
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) Ɇɜ˵ǃå12çïå̇ ˲ǃå ˙˻ƛƋƙ  ˕˲ƙ Ǒǃ˦ˠǃå í˗˸˯ǃå ƗɁ̇ ˱ƙ ƝƑƓ˯ǈ ( 

 
(ɍîä̠˰ǁä ìä̞ƗîǗä) æîä̠˰ǁä ̠˹ƙƉƗ  ˓ Ɨ˰ Ǐǁʕ˞ǁä ì̞˶ ǁ˭ä ƕȿ̠˯Ɨ 

 = ïƓ ˯ƤǙå ðƓǌƞ çïå̇ ơ Ɨƞïí150þ 
 = Ɨ˹˻ƶǃå ý˦˟300 ˤǄǆ 
 = æ˦ˮǈǙå ˣ˸ƪ9 ˤǄǆ 
 = ˙˸ƺǃå ç˗ǆ30 Ɨǀ ʾí 

 
)üĀ˕˯ǁä9æîä̠ ˰ǁä ˗˹ƙƉƗ  ˓˰Ɨ Ǐǁˤ˞ǁä ì˕˶˭ǁä ƕȿ̠ ˯Ɨ ƛƏƑ˭ǆ ( 
ƕ˷˹ƴǁä ˢƽî ýƑ˱ǁä ƕ ˲ǆ Ʉ˶ƴ˭˲˶ǁä ƕ ˲ǆ ƕ˯ ˭˷ǁä 

A1 90% 10%  = ˣ˹˭Ǆǘƴǁä ˣ˹Ɠ ƕƺƑ˲˶ǁä Ǐƺ ˗˹Ƹ˭ǁä3.11% 
A2 85% 15%  = ˣ˹˭Ǆǘƴǁä ˣ˹Ɠ ƕƺƑ˲˶ǁä Ǐƺ ˗˹Ƹ˭ǁä3.88% 
A3 80% 20%  = ˣ˹˭Ǆǘƴǁä ˣ˹Ɠ ƕƺƑ˲˶ǁä Ǐƺ ˗˹Ƹ˭ǁä4.89% 
A4 75% 25%  = ˣ˹˭Ǆǘƴǁä ˣ˹Ɠ ƕƺƑ˲˶ǁä Ǐƺ ˗˹Ƹ˭ǁä5.01% 
A5 70% 30%  = ˣ˹˭Ǆǘƴǁä ˣ˹Ɠ ƕƺƑ˲˶ǁä Ǐƺ ˗˹Ƹ˭ǁä5.11% 
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) Ɇɜ˵ǃå13 ˙˻ƛƋƙ  ˕˲ƙ Ǒǃ˦ˠǃå í˗˸˯ǃå ƗɁ̇ ˱ƙ ƝƑƓ˯ǈ (çïå̇ ˲ǃå 

 
 ƕƬǘ˱ǁä 

 ˥ǆ èƓƼƓưǙå ÿå Ơ˷ƙå æïƓ˱˯ǃå ƝƑƓ˯ǈā Ɨƪåï˗ǃå ýǚƤ ˥ǆ5% ,10% ,15%Ǐ˯ơ ,20 
% èƓ˹˻ƶǃå èåïƓ ˯Ƥå ˕˲˱ǈā Ɨ ƕƓ˱Ȼå ƝƑƓ˯ǈ è̇ ǌˡå þƓ˳ǃå íå˦˸Ǆǃ Ɇ˸ƶ˯˴˸ǃå ˣ ˯ƪǚˮǃå ˥ǆ (

 èåïƓ ˯ƤǙå ˕Ǆ˵Ƽ Ɠ˸˹˻ƕ Ü Ɇ˻˹˻ƽǃå ˗ɂï˦ǄḪ ˗ǒ˗Ƶ çíƓǆ ˥ǆ ƗƵ˦˹˶˸ǃå ˣ ˯ƪǚˮǃå ˔˻ƕƓǈå ǑƼ
Ǒ˯ǃå  Ɠǌ˻Ƽ èƓƼƓưǙå ˕ǈƓḪ25%,30%  ˗ǒ˗Ƶ çíƓǆ ˥ǆ ƗƵ˦˹˶˸ǃå ˣ ˯ƪǚˮǃå ˔˻ƕƓǈå ǑƼ

 Ǚ ÿå ˔˱Ȼ ƗǄ˸ƶ˯˴˸ǃå íå˦˸ǃåā þƓ˳ǃå íå˦˸ǃå ˥˻ƕ ɊǄ˳ǃå Ɨ ˴ǈ ÿå Ǒ˹ƶȻ å˘ǋā ,Ɇ˻˹˻ƽǃå ˗ɂï˦Ǆǂ
 Ɨ ˴ǈ ðāƓ˱˯ƙ1:5 . ˙ǒ˗ǀƙ Ǐ˶ƿá ǏǄƵ 

 
ƲƜä̠ ˶ǁä 
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Image Processing Using Threshold Methods 

Rabee Hamza Gareeb                           Deheba Ablgasem Alwaer 

Rabee7878@gmail.com                          Dehebaalwaer2017@gmail.com 

 

 ЉϷЯгЮϜ 

       Ɠǌǒ̠ǃ ÿ˦ḧƙ þ˦˻ǃå ǑƼ ̇˰ǂå āå Ɨƶɣƿ ÿ˦Ǆ˻˸Ⱥ ƓǌƞƓ˯ǈã ÿ˦ɜȻ Ǒ˯ǃå Ɏ̇ḧˮǃå ƴǈƓ˶ ǃ˸å ǑƼ
 Ɨ˱˯˹ǆ Ɨƶˠƿ ɆḪ ǑǄƵ ɖˮˠ˹ƙ çí˗˲ǆ èƓƪƓǀǆā ˙˻ǒƓƶǆ ɆḪ ÿ˦ḧƙ ƗǄƮá Ɨƶɣƿ Ǒǃã åíƓ˹˯ƪå
) Ɨ ˯ƶǃå ˥ǆ ÷å˦ǈá ïƓ ˯Ƥå ˤƙ å˘ǃ , Ɠǌǃ ƗǀȺƓˠǆ ƴˠǀǃå(threshold  ˤ ˢ˹ƙ ɏ˗ǆ Ơ ư˦˯ǃ 

uniformity ) ë˦ ưā āshape ɉƓǀ˹ǃ ïƓ˟Ǘå ̆ƤƋȺ ÿ˦ɜȻ å̆ǋā Ɨ˱˯˹˸ǃå ƴɣǀǃå ï˦Ʈ (
)  Ɨ ǄƮǕå çï˦˶ǃåcontour.Ɏ̇ƤǕå Ɨ˱˯˹˸ǃå ï˦˶ Ǆǃ ƴƞ̇˸Ḫ ÿ˦ɜȻ Ǐ˯ơ ( 

ǙƓ˸˯ơå ˘Ƥåā Ɋƺư ÷å˦ǈá Ɠǌ˻ǄƵ ɖˮˠǆ çï˦˶ǃå ˕ǈƓḪ åîã ècompression   Ɠ˸ǋzonal 
and amplitude compression   , Ɋƺ˷Ǆǃ Ɨɂ˦˭ǆ ˔˴ǈ ɆƕƓǀǆ Ƌˠ˳ǃå Ɨ ˴ǈ ˘Ƥá ā

 ÷å˦ǈá Ɠǌ˻ǄƵ ɖ˻ˮ ƙɣ ˥ǆ Ɨ˱ƙƓ˹ǃå ï˦˶ ǃå ǑƼ Ơưåā ÿ˦ɜȻ Ɨưå̇˯ƼǙå ǉ̆ǋ ƝƑƓ˯ǈā
threshold    ë˦ ư˦ǃå Ɨ˸ ʾ ˕ǈƓḪ Ɠ˸ǄḪ ˖˻ơshape   ˤ ˢ˹˯ǃå āuniformity  ƗɁ̇ ˯ǀǆ
 ˗ơå˦ǃå Ɨ˸ ʾ ˥ǆone . Ɏ̇ƤǕå ï˦˶ Ǆǃ ñƓʿ˸Ḫ Ɠǋ̆Ƥá ˥ɜ˸ɂā ƗƪƓʾ çï˦˶ ǃå ̞ǈƓḪ Ɠ˸ǄḪ 

ùùùǃå ˕ǈƓḪ åîã çï˦Ʈ Ɇḧǃ ïƓ˟Ǘå þå˗˳˯ƪƓȺ ˙˻ǒƓƶ˸ǃå ˘Ƥå ˤ˯ɂāpixels   çï˦˶ǃ å ïƓ˟Ǘ
. ɖɂ˦˴ ǃ˯ ƗǄƕƓƿā Ɨ˸Ǆƪ Ɨƶɣǀǃå ǉ̆ǋ ÿ˦ḧ˯Ƽ ƗǄƮǕå çï˦˶ ǃå ïƓ˟ã ˥ǆ Ɨɂ̇ƿ Ɨ˱˯˹˸ǃå 

˯ǒ å˘ǋ ÷˦ ˹ǃå ˛ƽǈ ˥ǆ ï˦Ʈ ˛˸Ƥ þå˗˳˯ƪå ˤƙ ˖˻ơ ,æǚ˰˸ǃå ƗƺǄƕ ƝǆƓǈ̇ ƕ ýǚƤ ˥ǆ ˤ
Bmp"  ýƓ˱ǆ ˥ǆ ÷å˦ǈá Ɠ˹ǀ ˟ā çï˦Ʈ Ɇḧǃ ïƓ˟Ǘå ā ï˦Ʈ Ɇḧǃ Ɨ ˯ƶǃå ǑǄƵ Ɠ˹Ǆ˶˲ƙ ā "

 Ǒƽ ˠǃå èǙ˦ ˲˯ǃåtransforms ˤǋ ÷å˦ǈá ƴɁïá Ǒǃå˦ơ: 
Dct2, Fft2, Radon, and Fanbeam 

 Ɠ˸ǋ  Ɋƺ˷ǃå ÷å˦ǈá ˥ǆ ˥˻Ƶ˦ǈ þå˗˳˯ƪå ˤƙ Ɠ˸ǂzonal , amplitude   Ƌˠ˳ǃå Ɨ ˴˹ǃå ˘Ƥåā
 Ɇḧǃ ǑǈƓ ƕ Ɋˠ˳˸Ⱥ ˤ ʿǃå ǉ˘ǋ Ɇ˻˰˸ƙ ā ýā˗ƞ ǑƼ çï˦Ʈ Ɇḧǃ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ˤ ʿǃå ƴưāā

˥ǆ ëāå̇ ˯ƙ Ǒ˯ǃå Ɋƺ˷ǃå ˔˴ǈ ƴǆ çï˦Ʈ    10- 50% . 

mailto:Rabee7878@gmail.com
mailto:Dehebaalwaer2017@gmail.com
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ABSTRACT 

Big factories of one million products or more a day have determined 

standards and measurements apply to every product. That is on basis 

of one original piece identical to it. Thus, the threshold was chosen 

to clarify the uniformity and the shape of the images throughout the 

contour to be raw format for the last produced image. The 

probability of that if the image has been through compression, which 

are zonal and amplitude compression, should be considered by 

taking the MSE according to the compression percentage. The 

results of the assumption would be clear in the image due to the 

threshold applied. Every time the value of shape and the uniformity 

closed to one, the image can be considered as standard. The standard 

are taken by considering the contour of every image if the pixels of 

the frame of the produced image close to the frame of the original 

image, which makes it possible to be taken as standard for the other 

images.  This can be done through the MATLAB. We have used 

five images of similar type ñBmpò and obtained the threshold of 

every image and their contour. In addition, we have applied different 

types of transform, approximately five of them, and they are Dct2, 

Fft2, Random, and Fanbeam. We also have two types of 

compression, namely, zonal and amplitude, in addition to taking 

MES then we have put the obtained values in tables and also 

representing the values in graphs with the compression ratio of 

about 10%-50%. 

 

 INTRODUCTION  

            During the last two decades, there has been a growing 

research activities related to the techniques for image binarization 
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and contour analysis and recognition. Image binarization 

(thresholding) plays an important role in many applications of 

image processing. The application of thresholding as a tool in image 

segmentation has been extensively studied and a variety of 

techniques have been proposed for automatic threshold selection 

[3,4,9,16,17,18,19,20] . Most of the proposed thresholding methods 

select thresholds which depend solely on the one-dimensional gray 

level histogram of the image. Thresholding can be regarded as pixel 

classification based on a single feature value, namely the pixel gray 

level [1,2,8]. 

The use of threshold operation on image data is the most widely 

used preprocessing method.  A large number of industrial 

applications have used this method to segment objects from 

background. The resulting binary image can then be processed 

further to determine object boundary shapes, area and other feature 

of interest. Thresholding can sometimes be used to extract the edges 

of objects rather than objects themselves. Simple gray level 

thresholding is effective in extracting objects when the objects have 

a characteristic range or set gray levels. More generally thresholding 

techniques can be used to extract objects which have characteristic 

patterns of gray levels or characteristic textures. 

The wide variety of binarization methods presented so far indicates 

that many different approaches to threshold selection are possible 

[5]. Some work has been done on the problem of evaluating the 

presented methods of binarization. 

Contours and line drawings have been an important area in image 

data processing. In many applications, e.g., weather maps and 

geometric shapes, it is necessary to store and transmit large amounts 

of contours and line drawings and process the information by digital 

computers. 
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The general contour extraction problem from two-dimensional 

images may be accomplished in two operations: Edge detection and 

contour tracing. The aim of edge detection is to identify and enhance 

edges (pixels) belonging to boundaries of object of interest in the 

original image. The contour tracing algorithm traces the contour and 

extracts the contour information which is passed to subsequent 

processing. 

Contour description and compression are some of the processing 

operations performed on contours and has been considered by 

several authors e.g. Dziech and Pardyka [11], Dunkam and Cheng-

Cang[12], and others. 

Survey of Image Binarization Methods  

Recently, the application of image binarization methods to digital 

signal processing has received an increasing attention of many 

researches. This is due to the rapid advances in digital device 

technology. Fast algorithms based on matrix factoring, matrix 

partitioning and other techniques have resulted in a reduced 

computational and memory requirements and further widened the 

applicability of the image binarization methods. 

As far as the contour compression problem is concerned, there has 

been less attention to the application of transform methods for the 

recognition of image contours. 

Digital implementation of the image contours became feasible with 

the development by many researches. Contour descriptors have 

been found useful in the recognition of industrial parts and character 

recognition. A few workers have been interested in the direct 

analysis of the binarization of the image. For example some 

researches, detected the presence of roughly parallel straight lines 

by finding prominent peaks in the magnitude of the transform. 

In this paper a techniques for image binarization will be introduced. 

Besides having efficient fast algorithms, A comparison of different 
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binarization methods has been introduced using uniformity and 

shape measure by equation [1,2,3,4,5]. 

The uniformity measure u(t) used in the evaluation for a given 

threshold t is given by[5] : 

c
tu
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2

2

11)(
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-=                                                                    (1)  
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Ri ï segmented region i. 

f(x,y) ï the gray level of the pixel (x,y) 
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                                                                      (3) 

                    A i ï number of pixels in Ri ,   i=1,2 

                   c- a normalization factor. 

The shape measure S , used for the measurement of the shape of 

the object in the test images is calculated by the following 

formula[5] : 
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Where : 
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),( yxNf   - the average gray value in the neighborhood N(x,y).          

               t ï the threshold value of the image. 

c- a normalization factor. 
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 Sgn (x)=                        

 The generalized gradient value of the pixel (x,y),and given by :- 
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 Where :  

D1= f(x+1,y+1) ï f(x-1,y)            D2 = f(x,y-1) ï f(x,y+1)             

D3 = f(x+1,y+1) ï f(x-1,y-1)                   D4 = f(x+1,y-1) ï f(x-,y+1) 

Objectives 

         The primary objectives of this the paper are the image 

binarization and contour extraction , analysis and compression using 

existing and modified thresholding methods . In addition , the 

purpose of this work is to develop different transform methods for 

the compression of image contours . 

To fulfil these objectives the following main tasks are considered: 

1- Evaluation of different thresholding selection techniques 

using shape and uniformity measures . 

),( yxD
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2- Application of different transform  methods for contour 

compression performed on contours extracted from their 

original images have been applied to determine their data 

compression capabilities. 

3- Two methods of contour compression have been proposed , 

the  evaluation of these methods has been given using Mean-

Square Error between original and reconstruction contour. 

Applications 

1- Image Compression  

         Is the application of data compression on digital images, In 

effect, the objective is to reduce redundancy of the image data in 

order to be able to store or transmit data in an efficient form. 

Image compression can be lossy or lossless. Lossless compression 

is sometimes preferred for artificial images such as technical 

drawings, icons or comics. This is because lossy compression 

methods, especially when used at low bit rates, introduce 

compression artifacts. Lossless compression methods may also be 

preferred for high value content, such as medical imagery or image 

scans made for archival purposes. Lossy methods are especially 

suitable for natural images such as photos in applications where 

minor (sometimes imperceptible) loss of fidelity is acceptable to 

achieve a substantial reduction in bit rate. The lossy compression 

that produces imperceptible differences can be called visually 

lossless. 

 

Methods for lossy compression: 

  In this the paper , we used two types from compression  amplitude 

compression and zonal compression , where was compression 

http://en.wikipedia.org/wiki/Lossy_compression
http://en.wikipedia.org/wiki/Lossless_compression
http://en.wikipedia.org/wiki/Bit_rate
http://en.wikipedia.org/wiki/Compression_artifact
http://en.wikipedia.org/w/index.php?title=Visually_lossless_compression&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Visually_lossless_compression&action=edit&redlink=1
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between  spectrum contour image and spectrum transform image , 

and rate compression from 10% to 50% . 

Amplitude compression :  This way based on taking the pixles that 

have less value in  pixels original image and equal zero  according 

to compression proportion and according to the following formula: 

CompN = (compression rate*(m*n)) /100.                              (6) 

N= 1,2,3,4,5. 

m*n = size image.                                                                                       

Zonal compression :This way  based on read matrix image from 

end ,or rather ,according compression rate we taking  another pixles 

in matrix and equal zero. 

2- Mean Square Error (MSE) 

The MSE is the cumulative squared error between the compressed 

and the original image[21]. 

ὓὛὉ 
ρ

-.
)8ȟ9 )ᴂ8ȟ9  

 

(7) 

where  

I(x,y) is the original image, I'(x,y) is the approximated version 

(which is actually the decompressed image) and M,N are the 

dimensions of the images. A lower value for MSE means lesser 

error. 

3 -Image Transformation 

Besides representing images in the spatial domain (i.e. the Cartesian 

coordinates), images can also be represented in many other domains. 
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The one that is used most often in image processing is the frequency 

domain. In order for an image to be represented in the frequency 

domain, one or more transformation must be performed. Readers 

have probably seen the 1-Dimensional Fourier transform in a signals 

and systems course. The 2-Dimensional Fourier transform can be 

applied to images to obtain their frequency representations. The 2-

D Fourier transform is actually an extension to the 1-D case. The 

transform is given mathematically by:  

 

 

(8) 

 

 

and the inverse 2-D Fourier transform is given by  

 

(9) 

 

 

 

 

(10) 

 

 

 

 

Results and discussion 

   We have some images type gray level ('bmp') with different sizes 

for the application of the paper fig(1) , where  we calculated the 

shape and  uniformity in table[1,2,3,4] ,and fig [2,3,4,5] for each 

type of types threshold and took recognition for all images by 

dividing the heights value for image of shape the best discrimination 

image. 
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  We found that shape by used first method of calculate 

normalization created best value by Co-occurrence matrix in image 

(1) compared with the rest of images, and by Pun entropic , image 

(5) was the best , and by using Quad tree method image (5) was also 

the best. 

   Second  method best from first method of normalize where image 

(1) given the best result in table [3,4] and  fig[4,5]. 

   General , best method of use normalize she second method 

therefore been used to obtain the best shape . 

For calculate the best uniformity were selected testing two method 

of normalize, we found that second  method was the best way. 

 The mean square error (MSE) for each type of the three of threshold 

between original image and contour image were calculated, with 

using types from transformation which are Dct2, Fft2, fanbeam, and 

radon transform, Then the spectrum of contour image and for all 

types transformation were calculated, as shown in  table[5]and 

fig[6] .it has been noticed that by using MSE Co-occurrence matrix 

,there we  smaller value of MSE in Dct2, while Fft2,Fanbeam,Radon 

transformation the values were  relatively large. Table [6] 

,fig[7]show the MSE by using pun entropic threshold and MSE by 

using Dct2 transformation. The values show that the value of the 

former is larger than the latter method. while  the values of  fanbeam 

and radon were smaller than Fft2. As regards Table [7],fig[8] show 

by using Quadtree method , Dct2 transform was smaller in values 

Fft2,fanbeam,radon transform. 
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Image (1) 

 

Image (2) 

 

Image (3) 

 

Image (4) 

 

Image (5) 

 

Figure (1) Testing images 
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ƷFirst method of calculate normalization, it was found that the  

number of pixles small and large from threshold. 

 

Table (1) shape  measure between original image and threshold mage 

 

This table shown the values of the shape by using the three threshold 

methods and it has been noticed image (5) was the best images by 

using pun entropic and quadtree threshold ,where value shape a 

round 1, while image (1) was the best by using  co-occurrence 

matrix threshold. as shown in figure (2). 

 

Table (2) uniformity measure between original image and threshold 

image 

 

By Using co-occurrence threshold  image (3) was the best image 

with value of uniformity measure 1, as shown in figure (3). And by  

Image 5 Image 4 Image 3 Image 2 Image 1 Method 

20.7788[3] 

0.00716 

9.9816[4] 

0.00344 

33.9526 [2] 

0.0117 

8.1274 

[5] 

0.0028 

2.9015e+003 

[1] 

1 

Co-

occurrence 

matrix 

method 

515.3820[1] 

1 

41.2993[2] 

0.080 

10.9351[4] 

0.0212 

12.9271 

[3] 

0.025 

10.0527 [5] 

0.0195 

Pun entropic 

method 

1.8222[1] 

1 

0.6775[3] 

0.371 

0.6498[4] 

0.357 

0.0783[5] 

0.043 

1.0755 [2] 

0.590 

Quad tree 

method 
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using pun entropic and quadtree threshold image (5) was the best 

image with a value of one . 

  

 
Fig ( 2) shape using First method of calculate normalization 

 

 
Fig ( 3) uniformity measure between original image and threshold image 
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ƷSecond  method found small and large direct from value 

threshold 

Table (3) shape measure between original image and threshold image 

 

 

The best image in the three threshold methods was image (1), in 

which the value of the shape was around one 

 
Table (4) uniformity measure between original image and threshold 

image. 
 

Image 5 Image 4 Image 3 Image 2 

 

Image 1 Method 

8.2757e+02

5[4] 

2.93e-15 

7.8819e+02

2[5] 

2.7888e-18 

2.8262e+04

0[1] 

1 

3.6193e+03

2[2] 

1.28e-08 

1.2593e+02

9[3] 

4.455e-12 

Co-

occurren
ce 

matrix 

method 

1.0898e+00

4[5] 

0.208 

1.1041e+00

4[4] 

0.211 

2.5980e+00

4[3] 

0.496 

4.6399e+00

4[2] 

0.887 

5.2305e+00

4[1] 

1 

Pun 
Entropic 

method 

1.0986e+00

4[4] 

0.163 

9.9777e+00

3[5] 

0.148 

1.2989e+00

4[3] 

0.193 

4.4690e+00

4[2] 

0.664 

6.7250e+00

4[1] 

1 

Quadtre

e 

method 

 

Image 5 

 

Image 4 

 

Image 3 

 

Image 2 

 

Image 1 

 

Method 

278.0320 

[5] 

0.111 

377.8748 

[4] 

0.1515 

620.5135 

[3] 

0.248 

2.1642e+00

3 [2] 

0.868 

2.4934e+003 

[1] 

1 

Co-occurrence 

matrix method 

8.3729e+00

4 [5] 

0.139 

1.6876e+00

5 [4] 

0.280 

3.8239e+00

5 [3] 

0.6357 

4.2639e+00

5 [2] 

0.7088 

6.0151e+005 

[1] 

1 

Pun enttropic 

method 

619.5426 

[5] 

0.114 

1.0263e+00

3 [4] 

0.188 

1.6316e+00

3 [3] 

0.299 

2.1866e+00

3 [2] 

0.4018 

5.4414e+003 

[1] 

1 

Quadtree 

method 
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By Using co-occurrence matrix image (3) was the best image giving 

a value of  one of uniformity measure , while image (1)was the best 

image giving one by using pun entropic and quadtree threshold. 

 

 
Fig (4) shape using second method of calculate normalization 

 

 
Fig (5) uniformity using second method of calculate normalization 

Table (5) mean sequre error using Co-occurrence matrix method 

between original image and extracted contour. 
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 MSE  by using DCT2 transformation was small compared with 

FFT2 and Fanbeam , Radon ,image (3)was the best giving smaller 

MSE than( 4,5,1)images while image (2)gave large MSE 

 

 
Fig(6) mean square error using Co-occurrence matrix method between 

original image and extracted contour 

Table (6) mean sequer error using Pun entropic method between 

original image and extracted contour 
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Fig (7) mean square error using Pun entropic method between original 

image and extracted contour 
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Table (7) mean square error using Quadtree method between original 

image and extracted contour 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image (3, 4, 5) giving smaller MSE using of four types transform 

while image (1,2) given larger MSE values. 
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Fig(8) mean sequer error using Quadtree method between original image 

and extracted contour 

 

      By using types of compression Amplitude and zonal 

compression while calculating MSE between spectrum contour 

image and spectrum. compressed image by rations ranging from 10-

50%  from spectrum contour image. 

This the table shows MSE values using Dct2 of five images and of 

two types compression zonal and amplitude , where was results 

obtained using amplitude smaller than using zonal compression ,and 

increases MSE values with rise compression ratio 
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Table (8) mean sequer error between original and reconstructed 

contours using Co-occurrence matrix method  for (Dct2). 
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Table (9) mean sequer error between original and reconstructed 

contours using Co-occ matrix method  for (radon). 
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In radon transform  the results obtained relative of results obtained 

of fanbeam transform  where MSE values is large. 

Conclusion 

According to the obtained results, we have found that using quadtree 

threshold method in image processing is the best method to give 

accurate results. As regards the transform types, we have found that 

DCT2 is the best. Finally, it has been found that the results of 

amplitude compression are better than the zonal compression. 

Recommendations 

1- Recommendations include the development of research in 

the study of space science. 

 

2- Developing factory production speed for millions pieces 

with the same international measurements and standards. 
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 ЉϷЯгЮϜ 

 ˗ǒ˗ƶǃå ÜƗ ƑƓǆā˙ǌḧǃå ƗƿƓˠǃå èƓˠ˲ǆ ǑƼ Ɨ ƑƓ˸ǃå Ɨƿ̇ ˠ˸ǃå ƗǄɜ˵ǆ ˕ƕ˘ƞ Ü ÿƓǆ̊ ǃå ˥ǆ í˦ǀƶǃ
 Ɨƪåïí ßå̇ ƞã ˤƙ Ü Ɨƪåï˗ǃå ǉ˘ǋ ǑƼ .Ɠǌ˯˻˸ǋáā Ɠǌ˯Ɂ˦ƶ˶ǃ ˣǃîā ˥˻ƪ˗˹ǌ˸ǃåā ˥˻˰ơƓ ǃå ˥ǆ

ÿå̊ Ƥ ǏǄƵ Ɨɂ̇ ˢǈ  ɍíƓǆ Ǐǃã åĄíƓ˹˯ƪå ǑưƓɂ̇ǃå êî˦˸ ǃ˹å ûƓǀ˯Ƭå ʕƙ .Ɨ˲ƽ˯ǃå āî ê˦˸ ǃ˯å
þå̠˳ ƪ˯ƓȺ ƓĄȻí̠Ƶ ƗȻíƓƶǃå ƗǄưƓƽ˯ǃå èǙíƓƶ˸ǃå þƓsǈ Ɇơ ʕƙ .ʕƤ̊ǃåā Ɨɂïå̇˸ƪ˯Ǚå  Ɨǀɂ̇ ˟

Ɲǈåï-) Ɠƙ˦ǂRK- 4æǚƙƓ˸ǃå ǑǃǓå ˔ƪƓ˲ǃå ƝǆƓǈ̇ ˮƕ ƗǈƓƶ˯ƪǗƓȺ (.  çíƓɂð ÿá ƝƑƓ˯˹ǃå è̇ ǌˡá
˯ǃå ÿå̊ ˳ǃ Ǒư̇ ƶǃå ƴˠǀ˸ǃå ƗơƓ˴ǆ Ǐǃã Ɏíá Ǒ˴ Ƒ̇ ǃå æ˦ˮǈǖǃ üƓḧ˯ơǙå ɆǆƓƶǆā  ê˦ ˸

 Ɠ˸Ḫ .ƓĄ˷Ȼá ˃ɂ̇˶ ǃ˯å èǙ̠ƶǆ ǑƼā ÿå̊˳ǃå ǑƼ ßƓ˸Ǆǃ ǑǃāǕå ÷ƓƼ̠ǈǕå èƓɂ˦˴˯ ǆ ǑƼ ̋ ƿƓ˹ƙ
 ˙˻ƛƋƙ ÿƎƼ Ü ˣǃî ǏǄƵ çāǚƵ .Ɨ˲˯ƽǄǃ üƓḧ˯ơǙå ɆǆƓƶǆ Ǐǃå Ɨ ˴˹ǃƓȺ ˙˻ƛƋ˯ǃå ˛ƽǈ Ɨˢơǚǆ ˤƙ

Ƽ˗ǈǕå èƓɂ˦˯˴ǆ ǏǄƵ Ɨ˲˯ƽǄǃ üƓḧ˯ơǙå ɆǆƓƶ˸ǃ ˗˻˸˳˯ǃå˶˯ǃå èǙ˗ƶǆā ǉƓ ˸Ǆǃ ǑǃāǕå ÷Ɠ ˃ɂ̇
 åĄ̇˻Ƥáā .Ǒ˴ Ƒ̇ǃå æ˦ ǈˮǕå ïå̠˱ǃ üƓḧ˯ơǙå ɆǆƓƶǆ ̇˻ƛƋ˯ƕ Ǌ˯ǈïƓǀǆ ̠˹Ƶ ĄƓơ˦ưā ̇˰ǂá ÿ˦ɜȻ
 Ąå̇˻ƺƮ ÿ˦ɜȻ Ɨƞ˦˸ǃå ̠˻˸˳ ǃ˯ þðǚǃå ̞ƿ˦ǃå ÿƎƼ ÜƗ˲ƽ˯ǃå èåî ê˦˸ ǃ˯å èƓǈå̊˳ǃ Ɨ˴ ǃ˹ƓȺ Ü

ɋ˦˲Ǆǆ Ɇɜ˵Ⱥ. 
 

Abstract 

For decades, water hammer problem in hydropower plants attracts 

many researchers and engineers for its complexity and importance. 

In this study, a theoretical investigation of an orifice surge tank is 

mailto:amramadan@elmergib.edu.ly
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conducted. A mathematical model is derived based on continuity 

and momentum principles.  The system of ordinary differential 

equations is solved numerically using Runge-Kutta, RK-4, method 

and compiled by MATLAB. Results reveal that increasing the cross-

section area of the surge tank and friction coefficient of the main 

pipe will lead to a corresponding decrease in water first upsurge 

levels at the tank and discharge rates as well. The same effect is 

noticed when orifice friction coefficient is considered. Moreover, 

the damping effect of orifice friction coefficient on water upsurge 

levels and discharge rates is more remarkable when compared to 

friction coefficient of the main pipe wall.  Finally, for orifice surge 

tanks, wave damping time is remarkably small.  

Keywords: Orifice surge tank, Water hammer, Fluid transients, 

First upsurge. 

1. Introduction   

Hydropower uses hydraulic turbines to convert energy in flowing 

water into electricity. Such a source is one way of electrical 

generation from renewable potential sources. Usually, a 

hydropower plant is made up of the reservoir, water tunnel, surge 

tank, penstock, hydraulic turbine, speed governor, generator and 

grid [1]. Various turbine operations such as load acceptance, load 

rejection, and combination conditions produce transients in 

hydropower station, which are directly related to the safety of whole 

hydropower station and local power grid, even resulting in 

substantial damage and human loss in some cases [2]. 

A surge tank is an open chamber; open standpipe or a tank 

connected to the conduits of a hydroelectric power plant or to the 

pipeline of a piping system, Figure (1). The main functions of a 

surge tank are:  
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¶ Reduces the amplitude of pressure fluctuations by reflecting the 

incoming pressure waves.  

¶ Improves the regulating characteristics of a hydraulic turbine 

because; it reduces the water starting time of a hydropower 

scheme. 

¶  Stores or provides water. The water in the pipeline is, therefore, 

accelerated or decelerated slowly, and the amplitude of the 

pressure waves in the system is reduced [3]. 

The surge tanks can be divided into two main categories - the open 

and the closed surge tank. The open surge tank is connected to the 

atmosphere and therefore usually placed quite close to the surface. 

The simple surge tank, the two chamber surge tank and the 

differential surge tank are examples of the open surge tank. The 

closed surge tank, which is a complete different solution that consist 

of a underground cavern filled with air, creating an air cushion 

inside the cavern that works as a damping device [4]. 

 

 

¶  

 

 

Figure (1):  Schematic drawing for a surge tank 

When the entrance to the surge tank is restricted by means of an 

orifice, it is called an orifice surge tank.  

Several studies and researches have been conducted on the hydraulic 

transients in hydropower plants. This issue attracts many 

researchers and Engineers due to its complexity and importance in 

practice. In a previous study [3], authors studied the design 

Main Reservoir 

Tunnel 

Surge Tank 

Penstock 
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considerations for surge tanks to control the problem of water 

hammer in hydropower stations. The study focused on the 

theoretical investigation of a simple surge tank. The effect of 

different parameters such as friction losses coefficient and surge 

tank cross-sectional area on the water surface oscillations of the tank 

and the total discharge were analyzed and investigated. System of 

non-linear ordinary differential equations were numerically solved 

and manipulated. Results show that increasing cross-sectional area 

and friction losses coefficient results in decreasing surge tank level 

and discharge rates. In addition, the height of the pressure waves 

and fluctuations that induced by the water hammer was reduced and 

steadier. Azhdary M [5], formulated the governing differential 

equations for determining the maximum and minimum surge 

heights and the fluctuations occurring in the surge tank. He made 

some adjustments in the friction term. The friction is usually 

nonlinear. He determined the general solution for these equations by 

using non-dimensional analyses. Verhoeven et al [6], conducted a 

comparative study on some of the commercial types of air chambers 

used to dampen the wave in compressed pipelines, including the 

classical air chamber, the classic type of rubber balloon, the classical 

type with two connections and finally the modern type of isolated 

air chambers. Basic principles have been applied to investigate their 

operation under different working conditions and locations. 

Experiments were carried out for each type. They concluded that 

classical air chambers were the best in wave damping and control 

when compared to the isolated type. Pinar B. [7], conducted a 

theoretical study to determine the dimensions of surge tanks in 

hydroelectric stations under different design and operating 

conditions. In this study, three types of surge tanks were considered 

namely, simple tank, orifice tank and differential tank. The 

governing differential equations for water hammer problem and 
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their solution were derived and manipulated. In addition to sizing of 

surge tanks by deriving empirical relationships based on nonlinear 

analyzes and conducting an economic study on them. Arbanovicz et 

al [8] conducted a study on the problem of water hammer in flexible 

polymer tubes by introducing and analyzing a new mathematical 

model, where a new term was added to the equation of continuity to 

describe the deformation in polymer tubes. Mechanical behavior 

was described using the Kelvin-Voigt model.  Theoretical results 

were compared with experimental ones in literature. A comparison 

between the simple surge tank and the orifice tank was done in 

damping the wave height and reducing the damping time. This was 

conducted by calculating the different design variables such as wave 

height, discharge rate, friction coefficient of the pipes and friction 

coefficient of as a function of time. They discussed the results and 

wrote down conclusions and recommendations.  

In this paper, controlling water hammer problem at hydropower 

plants is theoretically analyzed and investigated. Design principles 

of an orifice surge tank are implemented. The effects of different 

design parameters under different working conditions are also 

considered. These parameters include; the friction coefficient for the 

pipeline, friction coefficient for the orifice, surge tank height and 

surge tank cross-sectional area.  

2. Mathematical Modeling 

In this study, the mathematical model mentioned in references [7] 

and [9] is adopted. The governing differential equations were 

derived by applying the principles of continuity and the momentum 

to a small differential element of the liquid with a specific control 

volume. In order to simplify the modeling and solving of the 

governing differential equations,, some assumptions are made as 

follows:  
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i- The walls of the main pipe (tunnel) are inflexible, and the 

liquid (water) is not compressible.  

ii - The inertia of (water) in the surge tank is very small when 

compared to the inertia of the water within the main channel, 

and therefore it can be neglected.  

iii - Loss of pressure can be calculated using the steady state 

equations of the corresponding flow velocities. 

2.1 Orifice Surge Tank 

In the orifice tank, there is an orifice obstructs the flow of water into 

and out of the surge tank, located between the main channel of the 

water and the surge tank, as shown in Figure (2). The governing 

differential equations written below are derived based on continuity 

and momentum principles. 

 

 

 

 

 

 

 

 

Figure (2): Analysis of an orifice surge tank. 
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( )
1

t tur
s

dZ
Q Q

dt A
= -  éééééééééééééé. (2) 

Where: Qs, Qt, Qtur  = water discharge rate in the surge tank, water 

discharge rate in the tunnel, water discharge rate of the turbine in 

(m3/s); At, As = cross-section area of the tunnel, cross-section area 

of the surge tank (m2); C = friction coefficient of the tunnel wall; 

Z = Water level in the surge tank (m)ô; g = gravity (m/s2); 

L  = length of the main channel (m); t = time (sec). ; 

hi, hv, hf, Ho = pressure head at the entrance, pressure head resulting 

from the velocity at entrance, pressure loss due to friction and static 

pressure head (m), respectively;  

Corf = friction coefficient of the orifice. 

2.2 Solution Procedure 

The solution procedure is mainly depends on solving the system of 

ordinary differential equations numerically, in accordance with the 

initial conditions and the operational data shown below. This is done 

by using Runge Kutta, (RK-4) method and MATLAB software. 

Initial conditions and operational data of a virtual hydroelectric 

plant are;  

 

(Z (0) = 0 (m), Qt (0) = 300 (m3/s), As (0) = 100 (m2), C (0) = 0, Qtur 

= 0 (m3/s), L= 500 (m), At = 80 (m2), Corf = 0.1, æt = 0.5 sec) 

 

 

 

 

3. Results and Discussion 

3.1 The effect of varying cross-sectional area of the surge tank 

on the surge tank level 
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Figure (3) shows the effect of varying the cross-sectional area of the 

surge tank on the surge tank level. It is clear that, as the cross-

sectional area of the surge tank increases, the surge tank level 

decreases.  

 

Figure (3): The variation of surge tank level with time 

at (As=200,400 & 600 m2) 

This is attributed to the fact that in order to keep the same surge tank 

water volume, increasing the cross sectional area implies decreasing 

the tank level. In the figure below, the first upsurge level in the tank 

decreases from about 0.036 m at 200 m2 to 0.0125 m at 600 m2. It 

should be noted that the first upsurge level in the orifice surge tank 

is very small due to the significant effect of the orifice where the 

pressure head is reduced due to the effect of friction coefficient at 

the orifice of the tank. Moreover, the time required for surge 

damping is also small. It is about 200 seconds.  

3.2 The effect of varying friction losses coefficient on the surge 

tank level  
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The effect of varying friction losses coefficient on the surge tank 

level is illustrated in Figure (4). It is clear that, as friction losses 

coefficient increases, the surge tank level decreases. This is 

attributed to the fact that increasing the friction losses coefficient 

will resist the flow motion and reduces its travelling speed as a result 

of high shear stresses which induced between the pipe wall   and the 

fluid.  

 

Figure (4): The variation of surge tank level with time at 

(C = 0.0, 0.1& 0.2) 

The water level of the tank decreases from about 0.17 m when the 

coefficient of friction (C = 0) to about 0.041 (C = 0.2). As a result, 

increasing the coefficient of friction of the main channel will 

positively affect in reducing water level fluctuations and water 

hammer problem in general. A gain, the time required for surge 

damping is very small, about 200 seconds.  
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 In Figure (5), the effect of varying friction losses coefficient on the 

discharge rate is shown. Increasing the friction losses coefficient, 

results in decreasing in the oscillations of the discharge rates which 

result from transient effect. 

 

Figure (5): The variation of discharge rate with time at 

(C= 0.0, 0.1 & 0.2). 

This may be attributed to the same reasons mentioned above, 

increasing the friction losses coefficient results in a high shear 

stresses which induced between the fluid and the pipeline wall.  The 

discharge rates decreases from about 300 m3/s when C=0.0 (no 

friction case) to about zero when C=0.2. In addition, very short time 

is taken to diminish discharge rates, only about one second. 
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Figure (6-a) shows the effect of varying cross sectional area of the 

orifice surge tank on the first upsurge level of the tank. As expected, 

by increasing the cross sectional area of the tank, the first upsurge 

level of water in the tank is reduced. The first upsurge level changes 

from about 0.13 m at cross sectional area of 50 m2 to about 0.008 m 

at 1200 m2. It can be also observed that the rate of change in the first 

upsurge level after the value of 0.01 m at cross sectional area of 750 

m2 is very slow when compared to the counterpart before this value, 

so it is not feasible to increase the area of the tank section more than 

this value. In the same way, Figure (6-b) shows the effect of 

increasing orifice friction coefficient of the surge tank on the first 

upsurge level of the tank. As orifice friction coefficient increases, 

the first upsurge level of water in the tank decreases significantly. 

In general, the first upsurge level changes from 0.09 m at Corf = 0.1 

to about 0.022 m at Corf = 0.5   It can be also observed that increasing 

the orifice friction coefficient beyond the value 0.35, is not feasible, 

as the change in the first upsurge level of water in the tank will not 

be significant. Figure (6-c) shows the effect of increasing friction 

coefficient of main channel wall on the first upsurge level of water 

in the tank. As the friction coefficient increases, the first upsurge 

level of water in the tank inversely decreases. In general, the first 

upsurge level changes from 0.16 m at C = 0 (no friction wall, smooth 

pipe case) to about 0.02 m at C = 0.5. It can be noticed that 

increasing the friction coefficient beyond the value (C = 0.3), will 

not be feasible, as the change in the first upsurge of water in the tank 

will not be important anymore.  
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Figure (6-a): The variation of the first upsurge level with surge tank 

cross sectional area. 

 

 

Figure (6-b): The variation of the first upsurge level with orifice friction 

coefficient.  
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Figure (6-c): The variation of the first upsurge level with friction  

It is worth noting that the effect of orifice friction coefficient, Corf, 

on the first upsurge level of water in the tank is more rapid and active 

when compared to the main pipe wall friction coefficient, C. 

Conclusions 

A theoretical study for an orifice surge tank that designed to 

suppress water fluctuations and transients in a hydropower plant is 

conducted. In this study, a system of ordinary differential equations 

is simultaneously solved and manipulated numerically. Runge Kutta 

(RK-4) method is implemented. A computer program in MATLAB 

is written and compiled. The effect of different design parameters 

and operating conditions on water level and first upsurge at the 

orifice surge tank is investigated. The main findings of this study 

can be summarized as follows: 
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led to a corresponding decrease in water level and discharge rates 

fluctuations. Moreover, the same effect is noticed when increasing 

both friction coefficient of the main pipe wall and orifice friction 

coefficient of the tank. The greater the coefficient of friction is, the 

lower the water level of the tank becomes. In the same manner, the 

orifice friction coefficient of the tank does so. When compared to 

the effect of friction coefficient of the main pipe wall, the orifice 

friction coefficient has more quick and fast influence on the 

reduction of water first upsurge levels and discharge rates at the 

tank. Careful concern should be taken into consideration when 

designing such surge tanks. In addition, time required to damp the 

surge wave is remarkably small, this makes orifice surge tanks more 

reliable and suitable for water hammer control applications. The 

final decision for using such tanks also depends on other factors 

such as cost, topography, location, operational conditions, type of 

equipment and machinery used, load requirements on turbines, labor 

... etc. 
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ЉϷЯгЮϜ 

       ˤ˱ơā ɆɜƬ ǏǄƵ Ǒˮɂ̇ ˱ƙ Ɇɜ˵Ⱥ Ɨǋ˦ƽǃå ˙ˠƿ ˙˻ƛƋƙ Ɨƪåïí ˤƙ ÜƗƪåï˗ǃå ǉ˘ǋ ǑƼ
 þ˦˻˴˹ƹƓǆ Ɨɜˮƪ û˦˲˴ǆAZ31  Üˣǃ˘ƕ þƓ ʿǄǃ .ƗɂðƓƺǃå ýǚ˲ǈǙå Ɨǀɂ̇ ˟ Ɨˠƪå˦ƕ Ɨ˱˯˹˸ǃå

 ƸǄˮƙ Ɨ˯ƕƓƛ çïå̇ ơ Ɨƞïí ˗˹Ƶ èåïƓ ˯ƤǙå ßå̇ ƞã ˤ˯ǒ790  ðƓƹ Ɋƺư ƴǆ ÜƗɂ˦˭ǆ Ɨƞïí35 
 ƗǀǄ˯˳ǆ ʕ ʾƴɁïƋȺ Ɨǋ˦ƽǃå ̇ɣ ƿ ɖ˻ˮˠ˯Ɂā åĄïƓȺ2Ü3Ü4Ü5  þå˗˳˯ƪƓȺ ï˦ǌ˶˸ǃå ˕˻˯ƽƙ ˤ˯ǒ .ˤǄǆ

ǌ˱ ǃ˸å Ơ˴ ǃ˸å þå̠˳ ƪ˯å ʕ˯ǒ ˥ơ˻ ǑƼ Ü ÿ˦ƹïǕå ðƓƹ) Ǒǈā̇˯ḧǃǗå ɏ̇SEM ɆɜƬ ˗ǒ˗˲˯ǃ (
 û˦˲˴ǆAZ31  èǚ˻Ǆ˲ƙ ɖ˻ˮˠƙ ˤ˯ǒ ÜƝ˯˹˸ǃåXRD  āXRF  ǑƼ ç˗ǃ˦˯˸ǃå Ɇơå̇ ˸ǃå ˗ǒ˗˲˯ǃ

 þå˗˳˯ƪå ˤ˯ǒ Ü Ɠ˷Ȼá .ƗǄơ̇ ǆ Ɇḧǃ Ɨɂ˦˭˸ǃå ˔˴˹ǃå ˣǃ˘Ḫā Ɨ˱˯˹˸ǃå ɖ˻ơƓ˴˸Ǆǃ Ɨ ǄƤå˗ǃå ɆǂƓ ǌǃå
å ɖ˻ơƓ˴˸ǃ þƓƶǃå ̇ǌs ǃ˸å .û˦˲˴ ǃ˸å ʕ˱ ơ Ɇ˻Ǆ˲˯ǃ ï̊Ǆ˻ǃå ç̠ƵƓ˴˸Ⱥ ñƓʾ ðƓǌƞˮ˴ǃ Ɨɜ

AZ31  ˕Ǆ˶ơ ɖ˻ơƓ˴˸ǃå ˤˢƶǆā ÜƗɂā˙Ḫā ˙˵ǀƙ Üç̇ ˠƿ Ü˔˻˷ƿ ÜɉƓɁï ɆɜƬ ǏǄƵ Ɨ˱˯˹˸ǃå
 Ɇ˷Ƽá ÿá ˗ǒ˗˲ƙ ˤ˯ǒ .ðƓƺǃå Ɋƺư ǑƼ çíƓɂ̊ ǃå ǏǄƵ åíƓ˸˯Ƶå Ɨɂā˙Ḫ ýƓɜƬáā ˙˵ǀƙ ǏǄƵ

 çïå̇ơ Ɨƞïí ̠˹Ƶ ǊǄƵ ý˦˶ ǃ˲å ʕ˯ǒ û˦˲˴ǆ790  ðƓƹ Ɋƺưā Ɨɂ˦˭ǆ Ɨƞïí35  ˙ˠǀȺ ïƓȺ
2 ɆɜƬ ǏǄƵ ̇ǌsȻ û˦˲˴ ǃ˸å ÿáā Üʕǆ .Ɨɂā˙Ḫ ýƓɜƬåā èå̇ ˠƿ 
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 Abstract 

        In this study, the effect of nozzle diameter is investigated 

experimentally on the shape and size of the AZ31 alloy powder 

produced via the gas atomization method. To do this, tests are 

carried out at a constant temperature of 790 °C, with a gas pressure 

of 35 bar and by applying nozzle diameter at four different values: 

2,3,4,5 mm. The atomization of the melt is done with argon gas, 

while scanning electron microscopy (SEM) is used to determine the 

shape of the AZ31 powder produced, XRD and XRF analyses are 

applied to determine the phases generated in the internal structures 

of the powders produced as well as the percentages of each phase. 

Also, a laser-assisted measurement device is used for powder size 

analysis. The general appearance of the AZ31 alloy powders 

produced is in the form of ligament, rod, droplet, flake and spherical, 

and most of the powders got into flake and spherical forms 

depending on the increase in gas pressure. It is determined that the 

finest powder is obtained at a temperature of 790 °C and a gas 

pressure of 35 bar at a diameter of 2 mm, and that the overall powder 

get in form of both droplet and spherical. 

Key words: Gas atomization, AZ31 alloy powder, nozzle diameter. 

1. Introduction  

             Magnesium is known as the lightest engineering metal 

having a density of 1.74 g/cm3, that is 35% less than aluminum and 

75% less compared to primary metals used today [1,2].  In 

comparison, magnesium has a remarkable hardness and brings 

many benefits such as better specific strength and increased 

absorption capacity [1,3]. The AZ31 series alloys are one of the 

most common magnesium alloys thanks to their lower cost, better 

resistance to corrosion as well as mechanical strength obtained 
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through adding aluminum, zinc and manganese [4,5]. In this family 

of alloys, the AZ31 alloy has additional structural strength since it 

precipitates from the magnesium matrix and forms dual precipitates 

with aluminum and manganese [6,7]. Furthermore, as it adds to the 

strength of these materials with fine microstructures, producing 

them with low formability such as that of magnesiumôs and their 

alloys with powder metallurgy today has turned into a necessity in 

the industry. For this reason, powder metallurgy has been proved to 

be an option in manufacturing methods like casting, hot and cold 

pressing, and machining. Whereas coarse-structured 

microstructures can be formed via casting, powder metallurgy is 

regarded as a useful method so as to come up with finer 

microstructures [8,9]. Making composites with the help of the 

powder metallurgy method, characteristics like increased surface 

wear resistance, surface friction and surface tensions can be 

achieved at high temperature [10,11]. Powder production technique 

using this method can be carried out in four different ways: 

mechanical, chemical, electrolysis, and atomization. Among the 

other methods, gas atomization is the most common for the purpose 

of obtaining fine and spherical powders. The primary reason for 

demand behind spherical powder material is that powder-powder 

contact in pressing and sintering stages has to be both homogeneous 

and multi-directional [12,13]. In this respect, atomization can be 

described as the degradation and solidification of molten metal into 

tiny droplets using either water, air and gas pressures or mechanical 

pressure. In return, the atomization process has 4 different forms: 

water atomization, gas atomization, centrifugal atomization, and 

vacuum atomization. Producing over 60% of the metal and 

nonmetallic powders with gas atomization makes has made this 

specific method an advantageous one over the other forms. Gases 

including air, nitrogen, argon and helium can be applied as 
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pressurized fluid so as to decompose the liquid metal bundle in gas 

atomization [14]. In other words, one can produce any form of metal 

and alloy powder which can be melted using the gas atomization 

method. In doing so, there are major factors at play, mainly the type 

of gas, its pressure, nozzle diameter and melting temperature. As the 

gas pressure is added, the temperature and viscosity of the molten 

material tend to drop, thereby allowing the formation of smaller 

powders [15]. 

 

2. Experimental Work 

         Experimental studies were carried out at the Gas Atomization 

Unit at Karabük University Faculty Manufacturing Engineering 

Department of Technology Faculty. The Gas Atomization Unit 

shown in Figure 1 consists of seven basic parts: 

1. Melting furnace, 

2. Atomization tower 

3. Nozzle and nozzle holder 

4. Powder collection unit 

5. Gas sytem 

6. Cyclones 

7. Control panel 

The melting furnace is designed and manufactured to operate 

continuously at approximately 1200 ° C. During the melting, gas 

inlet and outlet units are placed on the side of the melting furnace in 

order to form a protective gas in order to prevent the formation of 

oxide as soon as and after atomization 
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     Figure 1. Gas atomization unit 

 

In order to control the flow of the melted metal in the ladle Figure 

2b, the worm screw system and the graphite stopper were used. The 

melting furnace is shown in Figure 2a. 

Magnesium alloy AZ31 has a melting temperature of 620 ° C. The 

leakage temperature of the materials ranges between 150 and 200 ° 

C of melting temperature. For this reason, a minimum of 790 ° C, a 

maximum of 850 ° C and an average temperature of 820 ° C. 
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Figure 2. (a) Image of the interior of the melting furnace (b) Melting pot 

 

The liquid metal was heated for one hour after reaching the required 

temperature, and the graphite plug with the helical screw system was 

manually turned up and the metal flow was ensured. During the 

metal melting process, argon gas was released at low pressure (about 

2 bar) in the furnace to protect the dissolved metal against the onset 

of oxidation and combustion reaction. 

The atomization tower of the Gas Atomization Unit is shown in 

Figure 3. The produced powders are collected in the powder 

collector located at the bottom of the atomization tower. 
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Figure 3. Atomization tower. 

In order to atomize the liquid metal, a closely coupled supersonic 

nozzle holder with a circular hole is used in Figure 4a. Nozzle holder 

and nozzles are made of stainless steel. 

The nozzle (Figures.4, a and b) is located on the nozzle holder in the 

furnace. Four different nozzles with diameters 2, 3, 4 and 5 mm were 

used. In closely matched systems, the heating of the nozzle is 

extremely important. 

 

Figure 4. (a) Nozzle holder and Nozzle (b) Front view (c) Top view 
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If the nozzle is not heated sufficiently, the temperature of the melt 

metal at the nozzle end will decrease and the liquid metal flow will 

decrease. Uslan and Küçükarslan [20], in their study on the 

experimental investigation of gas atomized tin powder production 

parameters, the effect of back pressure at high pressures caused by 

molten metal. Therefore, the nozzle holder and nozzle used in this 

study were placed in the interior of the melting furnace to prevent 

the solidification of liquid metal in the nozzle. The test was carried 

out at nozzle diameter of 2,3,4 and 5 millimeters. 

The produced powders are collected in the lower part of the 

atomization tower and in the lower part of the two cyclones 

connected in parallel to the powder collection unit Figure 5. 

 

Figure 5. Powder collection unit. 
























































































































































































