
 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   м 

 

 



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   н 

 

ßàĂĕÃ ÊĚĖđ 

 Ąå̠˸ơ ǊǄǃ ̠˸ ǃ˲å  Ɠ˹ǀƼā ā Ɠ˹˸ǌǃá ā Ɠ˹˻ǄƵ Ɠǌƕ ǊǄǃå ʕƶǈá Ǒ˯ǃå Ǌ˯˸ƶǈ ǏǄƵ Ąå̇˰˻Ḫ
 ïā˗Ʈ ǊǄǃå ˥ǆ ɖ˻Ƽ˦˯ƕ ˗ǌ˵ǈ ÿá Ɠǈïā˙ƪ ǑƵåāí ˥˸ǃ Ǌǈã ā .Ɇ˸ƶǃå å˘ǋ ðƓ˱ǈǗ

  í˗ƶǃåǁäˣǄƑˮ  þĀ̠ ƴ˳ǁä Ā  ˥ǆƕ ˷ƾ˭ǁäĀ ýˤǂƴǂǁ ƕ ǁĀ˕ǁä ƕǂ˯˶ǁä  ɏ˘ǃå āǈ ɆǆƋ
þ˦Ǆƶǃå ïíƓ˶ǆ ˥ǆ åï̠˶ ǆ ÿ˦ɜȻ ÿå Ɨ ˹ǀ˯ǃå ā Ɨ ʿ ˮˠ˯ǃåā Ɨ ƪ˗˹ǌǃå å Ɇǌ˹ǒ Ǒ˯ǃ

å Ɠǌ˹ǆǑƼ ˥˻˸˯ǌ˸ǃå éƓĊ˲ǃ ǉ˘ǋ ǃåǙƓ˱˸è  ā˯˹ǃåā Ɨǆ˦Ǆƶ˸ǃå ßƓˠƵã ā ˙˻Ƽ˦˯ǃ Ɨ˱
.ƗƼ̇ ƶ˸ǃå ā ˤǄƶǃå æǚˠǃ Ɨ˲ ˲˶ǃå 

ǃå ƴ˸ƞ ÿ˦ḧƙ ÿá í̠ƶǃå å̆ǋ ǑƼ Ɠ˹Ʈ̇ơ ̠ǀǃ ā ǑƼ çï˦˵˹˸ǃå Ɨ ˸Ǆƶǃå èƓƿï˦
 ɖǄɣ˹ ǃ˸å å̆ǋ ˥ǆ .Ǒ˸Ǆƶǃå ̟ ǃ˲å Ɨǆ̠˳ ǃ ̠˻ƽ˸ǃå þ̠ǀƙ ÿá ā æ˦Ǆɣ˸ǃå Ɏ˦˯˴˸ǃå
 ƗǄ˱˸ǃå ïā˗Ʈ Ɨɂïå̇ ˸˯ƪå ǏǄƵ ˤƑå˗ǃå ƓǌƮ̇ ơ í˗˱ƙ ƗǄ˱˸ǃå ˙ɂ̇ ˲ƙ Ɨ˭˻ǋ ÿƎƼ
 Ɨ˸Ċɜ˲ ǃ˸å Ɨ˸Ǆƶǃå ̝ ǃ˻ƓƪǕå ÷ƓƙƎȺ xǃîā Ǒ˸Ǆƶǃå ̟ ǃ˲å ǑƼ Ɨ˱ǌ˹ǆ ā ƗǈƓƮ̇ƕ

ǃå Ɨ ˸Ǆƶǃå é˦˲ ǃå ˤ ˻ǀƙ ǑƼ ç̆ƙƓƪá úå̇ƬƎȺ éƓĊ˲ǃå ā ç̆ƙƓƪǕå ˥ǆ Ɨǆ̠ǀ˸
 û̇ ǃɣå ïƓ˯ƵǙå ǑƼ ˥ǒ̆Ƥà Ɨ˹ǀ˯ǃå ā þ˦Ǆƶǃå ÷ā̇Ƽ ƴ˸ƞ ǑƼ ˥˻˶˶˳ ǆ˯

.ýƓ˱˸ǃå å˘ǋ ǑƼ Ɨǀɂ̇ ƶǃå Ɨ ˸Ǆƶǃå èǚ˱˸ǃå ǑƼ Ɨƶ ˯˸ǃå 
 éƓĊ˲ǃå ƴ˸ƞ í˦ǌƞ ĄƓǃƓƵ ˥˸ ƙ˰ ÿá ƗǄ˱˸ǃƓȺ ̇ɂ̇˲ ǃ˯å Ɨ˭˻ǋ ̇˴ Ȼ ƗƪƓ˹˸ǃå ǉ̆ǌɁā

˯Ƥå ˥ǒ˘ǃå ˥˻˸˯ǌ˸ǃå ç˘ƙƓƪǕå ā ā ˤǌƛƓ˲Ⱥá ˙˵˹ǃ ƗǄ˱˸ǃå ǉ˘ǋ èƓ˲ƽƮ åāïƓ
 ǑƼ ˤǋƓƪ ˥ǆ Ɇḧǃ ÿƓƼ̇ ƶǃå ā ˙ɜ˵ǃå Ɇɂ̊ ˱Ⱥ þ˗ǀ˯ƙ Ɠǌǈá Ɠ˸Ḫ ÜƗ ˸Ǆƶǃå ˤǌƿåïāá
 .í˦ƞ˦Ǆǃ Ǒ˸Ǆƶǃå ë̇ ˶ǃå å˘ǋ ˤȻ˗ǀƙā  ƗǄ˱˸Ǆǃ Ɨǆ˗ǀ˸ǃå é˦˲ ǃå  Ɨƶƞå̇ ǆ ā ˙ɂ̇ ˲ƙ 

ϽтϽϳϧЮϜ ϣϛук 
 

 

 



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   о 

 

ϸϹЛЮϜ Ϥϝтнϧϳв 
 

˙ɂ̇ ˲˯ǃå Ɨ˭˻ǋ .................................................................... 2 
ˣǄǌ˯˴˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǃå ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá ....................... 5 

ƴɂð˦˯ǃå èƓ Ǆ˸Ƶ ǑƼ ˙ƑƓˠǃå è˦Ɂā˙ǃå þå˗˳˯ƪå .................................... 34 
Ǒˮ˻Ǆǃå æ˦˹˱ǃƓȺ Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶ˸ǃ Ɨǆå˗˯˴ǆ Ɠ ƞ˦ǃ˦˹ḧƙ þå˗˳˯ƪå ........ 47 

 ɏðƓƺ˹ƕ çïƓɣǀǃå ɏíåā ô˦˲ǃ ɏ̇ǆ˯˦Ƽï˦ǆāï̠˻ǌǃå Ɇ˻Ǆ˲˯ǃå- ˹ǀƙ þå˗˳˯ùùùùùùùùùùùƪƓȺ ÜƓ ˮ˻ǃ ˤˢǈ èƓ
˗ƶȺ ˥Ƶ ïƓƶ˵˯ƪǙå ā Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶ˸ǃå ...................................... 59 

) ƗƮƓ˳ǃå Ɨ ưå̇ ˯ƼǙå èƓɜ ˵ǃå Ɇˡ ǑƼ èƓǈƓ ˮǃå Ɨ Ʈ˦˶Ƥā ˥ǆáVPN( .......... 84 
ƗƿƓˠǃå ǑƼ ˗ƿƓƽǃå ïå˗ǀǆ ǏǄƵ ˔˻ƕƓǈǕå ÿåï˗ƞ Ɨǈ˦˵Ƥ ˙˻ƛƋƙ ....................... 105 

Ɨ ˮ˻Ǆǃå èƓƶǆƓ˱ǃå ßåíá ˥˻˴˲ƙ ǑƼ Ɠǋ̇ ƛáā ˔ɂ˦ǃå èƓǆ˗Ƥ .......................... 113 

 ïƓȺǓå ǉƓ ǆ ǑƼ " þā˙ḧǃå Ü ˣǈ̊ ǃå Ü ˚˻˹˱˹˸ǃå " ƗǄ˻ǀ˰ǃå ˙ùùùùùùùƮƓ˹ƶǃå ˞ƶȺ èƓɂ˦˯ùùùùùùù˴ǆ ˙ǒ˗ǀƙ
ˤ˹ƺǃå ˙˭ƕ Ɨǀˠ˹˸Ⱥ ............................................................. 129 

Ɨ ǃ̊ ˹˸ǃå Ɨƞǚ˰ǃå ßåíá ɆǆƓƶǆ ǏǄƵ ƗƼ̇ ƺǃå çïå̇ ơ èƓƞïí ˙˻ƺƙ ˙˻ƛƋƙ Ɨƪåïí ......... 139 

Ɠ ˮ˻ǃ Ɨǃā˗ƕ ˗ɂ̇ ˮ˯ǃå ýƓ˱ǆ ǑƼ Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå ƗƿƓˠǃå Ɨ ǄƵƓƼ Ɨƪåïí .................. 151 

 ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ǑƼ Ǒ˲ ǃ˶å ú̇˶ǃå Ɨǆ˦s ǆ˹ ƴƿåā Ɨƪåïí ......................... 163 

 Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲˯ǃ Ǒ˱ ƙå̇ ˯ùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùùƪå ïƓ Ƥ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï
Ɨ ˮ˻Ǆǃå ƗɂïƓ˱˯ǃå úïƓ˶˸ǃƓȺ .................................................... 176 

ǑḪ̆ǃå ˥˻Ƽ˦ƽɜ˸ǃå ðƓùùùùĊḧùĈƵ ....................................................... 203 

 êî˦˸˹ǃ Ɨɂ˓ˮ˹˯ǃå Ɨ˸ ʿǃå ñƓ ʾKida  ǑƼ ƗǄǆƓƶǃå ˥˻ǆƋ˯ǃå èƓḪ̇ ùùùùùùùù˵ǃ ǑǃƓ˸ǃå Ɇùùùùùùùù˵ƽǃƓȺ ˓ˮ˹˯Ǆǃ
Ɨ ˮ˻Ǆǃå Ɨ˭˻ˮǃå .................................................................. 218 



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   п 

 

å êîƓ˸˹ǃ Ǒƶ ˮˠǃå ÷ƓƶùùùùùùùùƬǗå ɉƓùùùùùùùù˵ǈ ñƓ ʾǑƼ Ɨ ʸƓƶùùùùùùùùƬǗå ˙˟Ɠ˳˸ǃå ˤ ˻ǀƙā ƗɁ̇ ˯ǃ  Ɨǀˠ˹ǆ
Ɨƶ ˮƪã ....................................................................... 232 

Ǒǈā˙˯ḧǃǙå íå˗˴ǃå èƓƿƓˠȺ ïƓ˵˯ǈå èåí˗˲ǆ ..................................... 244 

Designing, Photovoltaic (PV) system for Household electrical 

Demand ................................ ................................ ....  262 

Investigation of Energy Dissipation in Stepped Chute with Concave 

Steps ................................ ................................ ........  272 

Mechanical properties of wood polymer composites made of 

sawdust waste and recycled high density polyethylene ...........  284 

Privacy and Data Security in Cloud Computing ...................  299 

Recognition reservoir quality of Facha Member, Dahab Oil Field, 

Block74A, in Sirte basin, Libya ................................ .......  308 

The Effects of Sweep Angle and Sweep Location on the 

Performance of Helicopter Blades ................................ ....  325 

Use the Linear Quadratic Regulator (LQR) and apply optimal 

Feedback gain matrix (LQR) to improve the System Stability ..  336 

Using Technology and components for Big data Hadoop 

Framework ................................ ................................  356 

Palm Print Identification of Individuals Based on the Residual 

Neural Network ................................ ..........................  371 

Modeling of Active Power Filter for Correcting Power Factor in 3-

Phase Systems of Variable Loads ................................ .....  387 

 
 
 

 

 

 

 

 



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   р 

 

ˡǂǊ˭˲˶ǂǁ ǏƏä̠ ˳ǁä îä̠ ƾǁä ǍǂƳ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ˗ƙà 
    ƕ˷ǐ˕Ǆ Ǐƺ Ǐˬ˹ǂǁä ˡǂǊ˭˲˶ǁä ǍǂƳ ƕ ʽ ˬ˞Ɨ ƕƨäîì(˙ǂƓä̠ ˝ ) 

 .à˗˶ƟǓä ˕˶˰Ǆ ûĀ˗ˬ˶ǁä ýƑ˴Ƴ 
˙ǂƓä̠ ˝ ƕƴǄƑƜ / ƕ ƨƑ ˲ǁä ýˤǂƴǁäĀ ìƑ˴˭ƽǗä ƕ ǂḨ / üƑ˶ƳǓä æîäìâ ˢ˲ƽ 

esamembr356@gmail.com 
 ˛˱ǂ˶ǁä 

 ßå̇ ˵ǃå ïå̇ ƿ ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙˻ƛƋƙ ˥Ƶ Ʉ˵ḧǃå Ǐǃã Ɨƪåï˗ǃå ǉ˘ǋ ˕Ƽ˗ǋ
 å˘ǋ ƗƼ̇ ƶǆā ÜƗơƓ˯˸ǃå ɆƑå˗ˮǃå ˥˻ƕ ˤ ˻ǀ˯ǃå ǑƼ ǉ̇ Ƽ˦ƙ ɏ˘ǃå ˗ǌ˱ǃåā ˕ƿ˦ǃåā Ǒˮ˻Ǆǃå ˣǄǌ˯˴˸Ǆǃ
 ƴ˸ƞ ˥ǆ Ɨƪåï̠ǃå ƴ˸˯ ǆ˱ ÿ˦ḧƙ ̠ƿā Üßå̇˵ǃå ïå̇ƿ Ɇơå̇ǆ ˥ǆ ƗǄơ̇ǆ ɆḪ ǏǄƵ ̇ƛ˻Ƌ˯ǃå

 ɆƮå˦˯ǃå ƴƿå˦ǆ Ǒǆ˗˳˯˴ǆ çåíƋḪ ÿƓ ˮ˯ƪǙå þå˗˳˯ƪå ˤƙ Ü˛Ǆƕå̇ ˟ Ɨ˹ǒ˗ǆ ǑƼ ǑƵƓ˸˯ƞǙå
) ˥ǆ ˕ǈ˦ḧƙ Ɨ ƪƓ˹ǆ Ɨ˹˻Ƶ ïƓ ˯Ƥå ˤƙā ÜƗƪåï˗ǃå èƓǈƓ ƕ ƴ˸˱ǃ450 æƓ˱˯ƪå ÜƓĄḧǄǌ˯˴ǆ (

) ˤǌ˹ǆ430) è̠ƞā ÜĄƓḧǄǌ˯˴ǆ (400 Ǌ˯ˮ˴ǈ Ɠǆ ɏá Ü ǑƑƓ˶ơǗå Ɇ˻Ǆ˲˯Ǆǃ Ɨ˲ǃƓƮ ƗǈƓ ˯ƪå (
)88Ė Ɨ ƑƓ˶ơǗå Ɨǆ̊ ˲ǃå ƝǆƓǈ̇ ƕ þå˗˳˯ƪå ˤƙ ˗ƿā Ü(Spss) èƓǈƓ ˮǃå Ɇ˻Ǆ˲ƙ Ɨ Ǆ˸Ƶ ǑƼ (

 ƴƿå˦˸ǃ ĆýƓƵ ̇ƛ˻Ƌƙ í˦ƞā :Ǐǃã Ɨƪåï̠ǃå ǉ̆ǋ ƝƑƓ˯ǈ ̞ǄƮ˦ƙā ÜƗƪåï̠ǃå èƓư̇Ƽ ïƓ˯Ƥåā
 ˛Ǆƕå̇ ˟ Ɨ˹ǒ˗ǆ ǑƼ Ǒˮ˻Ǆǃå ˣǄǌ˯˴˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǃå îƓ˳ƙå Ɨ Ǆ˸Ƶ ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå

ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ˮƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå ƗƞƓ˲ǃå üåïíã ˖˻ơ ˥ǆ ÜǊǄơå̇ ǆ ƴ ˸ƞ ǑƼƓ˸˯ ÜǑƵ
 ˥˻ƕ ˥ǆ Ɇ˰ǆǕå Ɇǒ˗ˮǃå ïƓ ˯Ƥåā Ü ƗƽǄ˯˳˸ǃå ɆƑå˗ˮǃå ˥Ƶ èƓǆ˦Ǆƶ˸ǃå ˙˻Ƽ˦ƙ  ǑƼ Ǌƙ˗ƵƓ˴ǆā
 ˕Ʈāá ˗ƿā Üßå̇ ˵ǃå ˗ƶȺ Ɠǆ ƗǄơ̇ ǆ ˤ ˻ǀƙā ÜǑǄƶƽǃå ßå̇ ˵ǃå Ɨ Ǆ˸ƶȺ þƓ ʿǃåā ÜƗơƓ˯˸ǃå ɆƑå˗ˮǃå
 ˙˻Ƽ˦ƙ ǑƵƓ˸˯ƞǙå ɆƮå˦ ˯ǃå ƴƿå˦ǆ ǏǄƵ ˥Ǆƶƙ Ǒ˯ǃå èƓḪ̇ ˵ǃå ǏǄƵ ˔˱Ȼ :ǑǄǒ Ɠ˸Ⱥ Ɨƪåï˗ǃå

å Ɨ ˸ḧǃå ƴǆ ĄƓƬƓ˸ƙ Ɠǌ˹Ƶ ˥Ǆƶƙ Ǒ˯ǃå èƓ˱˯˹˸ǃå ̋ ƑƓ˶Ƥ ý˦ơ èƓǆ˦Ǆƶ˸ǃå ˥ǆ ƗɁ˦Ǆɣ˸ǃ
 Ɨ ʿ ʿ˲ǃå ïƓƶƪǕå Ơ ư˦ƙ èƓḪ̇ ˵ǃå ǏǄƵ ˔˱Ȼ Ü˥˻ḧǄǌ˯˴˸ǃå èƓ ï̋ ǑƼ ˙˸˯˴˸ǃå ˙˻˻ƺ˯ǃå
 þå̊ ˯ǃǙå èƓḪ̇ ˵ǃå ǏǄƵ ˔˱Ȼ Ɠ˸Ḫ ÜǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ

ǃå Ɲǆå̇ ƕ ˤȻ˗ǀƙā Ɲ˯˹˸ǃå ˤ Ǆ˴ƙ ˕˻ƿ˦˯ƕ   . ˣǄǌ˯˴˸Ǆǃ Ɨ ƪƓ˹˸ǃå ƗǈƓ ˶ 
:ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä  ˙ˮƵ ÿǚƵǗå ÜˣǄǌ˯˴˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǃå ÜǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ

.˕ǈ̇ ˯ǈǗå 

mailto:esamembr356@gmail.com
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The Effect of Social Networking Sites on Consumer Purchase 

Decision 

(An Applied Study on The Libyan Consumer in Tripoli City) 

 

Abstract 

This study aimed to reveal the impact of social networking sites on 

the purchase decision of the Libyan consumer and the time and 

effort it saves in evaluating between the available alternatives, and 

knowing this effect on each stage of the purchasing decision. The 

study community consisted of all users of social networking sites in 

Tripoli who depend On these sites to purchase their products, The 

study sample consisted of (450) consumers and (430) of them 

responded to the questionnaire but only (400) were found valid for 

analysis, with 85% response rate. Statistical package for social 

sciences (SPSS) was used to analyze and test the hypothesis, The 

study results indicated that there is a high impact of social network 

on Purchasing decision making at all stages: the perception of the 
consumer of the product that was advertised through social 

networking, to help consumers to fined different alternatives to 

satisfy their needs, the ability to choose the suitable product, the 

purchase of the product, evaluate the decision after the purchase 

stage. The study recommended : Companies that advertise on social 

networking sites must provide the required amount of information 

about the characteristics of the products they are advertising. In line 

with the constant change in consumers' desires, companies must 

clarify the true prices of products advertised on social networking 

sites, and companies must adhere to the timing of product delivery 

and provide appropriate maintenance programs to the consumer. 

Key words: Social Media, purchasing decision , Internet 

advertising . 

 

 ƕǄ˕ƾ˶ǁä 
 ƴǆ ɆƮå˦˯Ǆǃ óƓ˳ƬǕå Ɠǌǆ˗˳˯˴Ȼ Ɨ˸ǌǆ ýƓ˶ƙå çåíá ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˕˲ Ʈá
 ˤȻ˗ǀƙā ˤǌƙƓǆ˦Ǆƶǆā ˤǌƑåïàā ˤǌƙå̇ ˮƤ ƗḪïƓ˵ǆā ÜèƓ˸ˢ˹˸ǃå ƴǆ ɆƮå˦˯Ǆǃ āá ˥ɂ̇ Ƥà óƓ˳Ƭá

èåíƓƬïǗåā èå̇ ǒ˘˲˯ǃåā ƠƑƓ˶˹ǃå  ˦ ǈ ɏá āá óƓ˳ƬǕå āá ˤǌƑƓƿ˗Ʈá ˤǌƙ Ǒ˯ǃå ƓȻƓ˷ǀǃå ˥ǆ ÷
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 ƴ˹Ʈ ƗǄ˸Ƶ ǏǄƵ ̇ƛ˓ǒ ̠ƿ å̠˻ƽǆ åï̠˶ ǆ èƓǆ˦Ǆƶ˸ǃå ǉ̆ǋ Ɇ˰˸ƙā Üʕǌƶǆ ÿ˦ǄƮå˦˯ǒ ˥ǒ̆ǃå
 ÿ˦ǆ̠˳ ˯˴Ȼ óƓ˳ƬǕå ÿá èƓƪåï̠ǃå ʕ ƶsǆ è̇ǌlá ̠ƿā ÜxǄǌ˯˴ Ǆ˸ǃ ǑƑå̇˵ǃå ïå̇ǀǃå

èƓ Ǆ˸ƶǃ Ɨ ǌ˻ƞ˦ƙ ɍíƓ ˸Ḫ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ɆƑƓƪā ǏǄƵ Ɨǃāå˗˯˸ǃå èƓǆ˦Ǆƶ˸ǃå å ßå̇ ˵ǃ
 ýƓƞï ú̇ ˟ ˥ǆ ÿǚƵǘǃ çåíƋḪ þ˗˳˯˴ƙ ǑƵƓ˸˯ƞǙå ɆƮå˦ ˯ǃå ɆƑƓƪā ÿå Ɠ˸Ḫ .Ɇˮǀ˯˴˸ǃå ǑƼ
 ɖɂ˦˴˯Ǆǃ Ɨ ˱ ƙå̇ ˯ƪå ƴưā ǑƼ ïƓ ˯ƵǙå ˥˻ƶȺ ç̊ ˻˸ǃå ǉ˘ǋ ɖɂ˦˴˯ǃå ýƓƞï ˘ƤƋɂā Üɖɂ˦˴˯ǃå

 ÜɄƪ˦ǒ ÜƗ ǈ˦Ʈ) ˥ƑƓɁ̊ ǃå ˥ǆ ˗ɂ̊ ˸ǃå ˔˴Ḫ ǏǄƵ ˤǋ˗ƵƓ˴ƙ çƓ˹ǀǃå ǉ˘ǋ ˙ˮƵ2017 Ü
ó29 .( 

˕˲ Ʈáā ǉ˘ǋ å˦˸ǃåƴƿ ɏí˓ƙ  Ąåïāí  ĄƓ˴Ƒï ǑƼ ˙˻ƛƋ˯ǃå ǏǄƵ ü˦Ǆ˴ǃå ǑƑå̇ ˵ǃå ˥ǆ ˖˻ơ: 
üåïíã ƗƞƓ˲ǃå ˖˲ ǃåā ˥Ƶ èƓǆ˦Ǆƶ˸ǃå ƗƮƓ˳ǃå ÜèƓ˱˯˹˸ǃƓȺ ˤ ˻ǀƙā ɆƑå˗ˮǃå  Ǚ˦ Ʈā ÜƗơƓ˯˸ǃå

 ïå̇ ǀǃå îƓ˳ƙå ǏǃåÜǑƑå̇ ˵ǃå  ˗ƶȺ Ɠǆ ˤ ˻ǀƙā ßå̇ ˵ǃå)˦ƕá  ÜƗ˵ ʸ2009ó Ü56.( 
ƕƨäî˕ǁä ƕǂɚ˳Ǆ  

 í˗Ƶ çíƓɂðā Üç̇ ˻ƤǙå èå˦˹˴ǃå ǑƼ Ɠ ˮ˻ǃ ǑƼ ˕ǈ̇ ˯ǈǙå Ɨǆ˗Ƥ ïƓ˵˯ǈå ǑƼ ˙˻ˮḧǃå ƴƪ˦˯ǃå ÿå
 èï˗˶ƙā Ü˕ǈ̇ ˯ǈǙå Ɨɜ ˵ǃ ˥˻ǆ˗˳˯˴˸ǃå í˗Ƶ Ɠǌƶǆ íåð Ɨǆ˗˳ǃå ǉ˘ǋ þ˗ǀƙ Ǒ˯ǃå èƓḪ̇ ˵ǃå
 ÜƗɜ ˵ǃå ǉ˘ǋ ǏǄƵ ƓȺƓˠǀ˯ƪå ˙˰ǂǕå ˕ǈ̇ ˯ǈǙå èƓǆ˗Ƥ Ɨ˸ƑƓƿ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ

 Üü˦ƕ ˛ ʼ ƴƿ˦ǆ Ɠǋ̇ ǌƬáā ˥Ƶ éå̠ơǕåā ïƓƤǕå ƗƶȺƓ˯ǆ ǑƼ Ɠǌ˻ǄƵ ÿā̠˸ ƶ˯Ȼ ʕǌˮǄƹá ƠƮáā
 Ɨ Ǆ˴˯ǃå ô̇ ƺȺ āá Ɨ ʸƓ˸˯ƞǙåā Ɨ ƪƓ ˴ǃå Ʉƿå˦˸ǃåā ßåïǓå ˥Ƶ ˙˻ˮƶ˯Ǆǃ ƗƮ̇ ƽǃå ƗơƓƙåā ˔˰ǂ
 ˔Ǆƹá  ˕˲ Ʈå ˖˻ơ ÜɏíƓ˶˯ƿǙå ˔ǈƓ˱ǃå Ɇ˸˵ ǃ þå˗˳˯ƪǙå å˘ǋ Ɠ˷Ȼå ˗˯ǆåā ÜúïƓƶ˯ǃåā

å āá ûå˦ƪǕå Ǐ˯ơā ÜƓǌƵå˦ǈå ɄǄ˯˳˸Ɂā èƓḪ̇ ˵ǃåƿå˦ǆ þ˗˳˯˴ƙ ç̇ ˻ƺ˶ǃåā Ɨˠƪ˦˯˸ǃå èǚ˲˸ǃ ƴ
 Ǒ˯ǃå ƴǄ˴ǃå āå èƓǆ˗˳ǃå ˥Ƶ ÿǚƵǙåā ƓǌƙƓ˱˯˹ǆā ƗḪ̇ ˵ǃƓȺ ˃ɂ̇ ƶ˯Ǆǃ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå
 èǚ˲˸ǃåā èƓḪ̇ ˵ǃå ˥˻ƕ Ɨ˴ƼƓ˹˸ǃå ç̇ ˰ḧǃ Ɨ˱ ˯ǈ Ɠ˷Ȼåā Üǚˮǀ˯˴ǆ Ɠǌǆ˗ǀ˯ƪ Ǒ˯ǃå āå Ɠǌǆ˗ǀƙ

˴˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǃå ǑƼ ˙˻ƛƋ˯Ǆǃ ƴƿå˦˸ǃå ǉ˘ǋ ˙ˮƵ ɖɂ˦˴˯ǃå íåíðåˮ˻Ǆǃå ˣǄǌ˯ Ơ Ʈá ˖˻ơÜ Ǒ
 ɆḪ ˥Ƶ ç̇Ƽ˦˯ ǃ˸å èƓǆ˦Ǆƶ˸ǃå ˥ƕ˻ ÿïƓǀɂā ǊƙƓƞƓơ ïƓ˯˳ɂā Ǌ˯˻ƕ ǑƼ ˦ǋā û˦˴˯ǒ xǄǌ˯˴ ǃ˸å

                                  :Ɨ ƙǓå èǙâƓ˴˯ǃå ǑƼ ƗǄɜ˵˸ǃå ƗƹƓ Ʈ ˤƙ ɖˮƪ Ɠ˸ǃ Ɨ˱ ˯ǈā ÜƴǄ˴ǃå 
1- ˸Ǆǃ ǊƙƓƞƓ˲ǃ ˣǄǌ˯˴˸ǃå üåïíã ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá ƓǆǄƶ˸ǃå èƓ˱˯˹ Ɠǌ˹Ƶ ˥

Þ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ 
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2-  ƗƮƓ˳ǃå èƓǆ˦Ǆƶ˸ǃå ˥Ƶ ˣǄǌ˯˴˸ǃå ˖˲Ⱥ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá Ɠǆ
Þ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸ǃƓȺ 

3-  Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸ǃå ɆƑå˗ˮǃ ˣǄǌ˯˴˸ǃå ˤ ˻ǀƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá Ɠǆ
 ˦ ǆ ǏǄƵÞ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå 
4-  ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǄǃ ˣǄǌ˯˴˸ǃå îƓ˳ƙå ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá Ɠǆ

Þ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ Ɠǌ˹Ƶ 
5-  èƓ˱˯˹˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǄǃ ˣǄǌ˯˴˸ǃå ˤ ˻ǀƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá Ɠǆ 

Ɠ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃåÞßå̇ ˵ǃå ˗ƶȺ Ɠǆ ƗǄơ̇ ˸ǃ ǑƵ 
ƕƨäî˕ǁä çƑ Ʈ˗ƺ  

 èƓ ư̇ ƽǃå ǏǄƵ Ɨƪåï˗ǃå ˕˻˹ƕ:Ɨ ƙǓå  
 :ǍǁĀǓä ƕ Ʈ˗ƻǁä ǊƙƓƞƓ˲ǃ ˣǄǌ˯˴˸ǃå üåïíã ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá ˗ƞ˦ǒ

.ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ  
 :ƕ ǆƑˮǁä ƕ Ʈ˗ƻǁä èƓǆ˦Ǆƶ˸ǃå ˥Ƶ ˣǄǌ˯˴˸ǃå ˖˲Ⱥ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá ˗ƞ˦ǒ

 ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸ǃƓȺ ƗƮƓ˳ǃå.ƴƿå˦˸ǃå  
 :ƕˮǁƑˮǁä ƕ Ʈ˗ƻǁäèƓ˱˯˹˸ǃå ɆƑå˗ˮǃ ˣǄǌ˯˴˸ǃå ˤ ˻ǀƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá ˗ƞ˦ǒ 

 ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå.ƴƿå˦˸ǃå 
 :ƕƴȸä̠ ǁä ƕ Ʈ˗ƻǁäƴƿå˦˸ǃ ˙ƛá ˗ƞ˦ǒ Ƒå̇ ˵ǃå ïå̇ ǀǄǃ ˣǄǌ˯˴˸ǃå îƓ˳ƙå ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå Ǒ

 ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ.ƴƿå˦˸ǃå 
ƕ˲ǄƑ˱ǁä ƕ Ʈ˗ƻǁä ǑƑå̇ ˵ǃå ïå̇ ǀǄǃ ˣǄǌ˯˴˸ǃå ˤ ˻ǀƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá ˗ƞ˦ǒ :

 ˗ƶȺ Ɠǆ ƗǄơ̇ ˸ǃ ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ.ßå̇ ˵ǃå 

ƕƨäî˕ǁä ƕ ˶ǉà 
˸ǋá ƴ ˹ƙ ˦ǋā Ü˖ǒ˗˲ǃå ɖɂ˦˴˯ǃå ýƓ˱ǆ ǑƼ ˤǌǆ ÷˦ ư˦ǆ ǑƼ ˖˲ ƙ Ɠǌǈ˦Ḫ Ɨƪåï˗ǃå ǉ˘ǋ Ɨ

 ˣǄǌ˯˴˸Ǆǃ ƴƼƓ˹ǆ ˥ǆ Ǌǀǀ˲Ȼ Ɠǆā ÜƗƽǄ˯˳˸ǃå Ǌƙå̇ ˻ƺ˯˸Ⱥ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ˮƵ ɖɂ˦˴˯ǃå
 ýƓƞï ç˗ƵƓ˴ǆā ÜèƓǆ˗˳ǃåā èƓ˱˯˹˸ǃå ˥Ƶ ˖˲ ǃå ßƓ˹Ƶā ˗ǌ˱ǃåā ˕ƿ˦ǃå ˙˻Ƽ˦ƙ ˖˻ơ ˥ǆ

ˮǂá ƗƵ̇ ˴Ⱥ ˣǄǌ˯˴˸Ǆǃ ý˦Ʈ˦Ǆǃ ɖɂ˦˴˯ǃåƼ ˙˰ǂåā ƗƽǄḧƙ Ɇƿåā ƗȻ˗˻Ǆǀ˯ǃå ɆƑƓƪ˦ǃå ˥ǆ ˙ Ɨ ǄƵƓ
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 ÜˤǌɂāƓɜƬ ýƓ ʿ˯ƪåā ˤǋßåïá ˗Ƥáā ˙ƬƓ ˸ǃå ïå˦˲ǃƓȺ ˥˻ḧǄǌ˯˴˸ǃå ƴǆ èƓƿǚƶǃå ˗˻˟˦ƙ çíƓɂðā
 Ǚāá èƓ˱˯˹˸ǃå ˥Ƶ èƓǆ˦Ǆƶ˸ǃƓȺ ˤǋ˗ǆā.ýāƋȺ 

ƕƨäî˕ǁä ùä˕ǉà 
Ƶ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ˮƵ ɖɂ˦˴˯ǃå ˙ƛá ǏǄƵ ú̇ ƶ˯ǃå Ǐǃã Ɨƪåï˗ǃå ǉ˘ǋ ˕Ƽ˗ǋǄ Ǐ

 úå˗ǋǕå ɖ˻ǀ˲ƙ ýǚƤ ˥ǆ ˣǃîā ÜǑˮ˻Ǆǃå ˣǄǌ˯˴˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǃå:Ɨ ǃƓ˯ǃå  
1-  èƓ˱˯˹˸Ǆǃ ˣǄǌ˯˴˸ǃå üåïíå Ɏ˗ǆ ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá ǏǄƵ ú̇ ƶ˯ǃå

. ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå 
2-  èƓǆ˦Ǆƶ˸ǃå ˥Ƶ ˣǄǌ˯˴˸ǃå ˖˲Ⱥ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá ǏǄƵ ú̇ ƶ˯ǃå

ƓȺ ƗƮƓ˳ǃåƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸ǃ . 
3-  èƓ˱˯˹˸ǃå ɆƑå˗ˮǃ ˣǄǌ˯˴˸ǃå ˤ ˻ǀƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá ǏǄƵ ú̇ ƶ˯ǃå

. ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå 
4- ǑƑå̇ ˵ǃå ïå̇ ǀǄǃ ˣǄǌ˯˴˸ǃå îƓ˳ƙå ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá ǏǄƵ ú̇ ƶ˯ǃå 
 ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ . 
5-  ǑƑå̇ ˵ǃå ïå̇ ǀǄǃ ˣǄǌ˯˴˸ǃå ˤ ˻ǀƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá ǏǄƵ ú̇ ƶ˯ǃå

. ßå̇ ˵ǃå ˗ƶȺ Ɠǆ ƗǄơ̇ ˸ǃ ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ 
ƕƨäî˕ǁä ìĀ˕Ɵ 

1-  ƴƿå˦ǆ ˙ƛá ǏǄƵ ú̇ ƶ˯ǃåā Ɇ˻Ǆ˲ƙ Ǐǃã Ɨƪåï˗ǃå ǉ˘ǋ ˕Ƽ˗ǋ :Ɨƪåï˗Ǆǃ Ɨ ʸ˦ư˦˸ǃå íā˗˲ǃå
å̇ ǀǃå ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå. ˣǄǌ˯˴˸Ǆǃ ǑƑå̇ ˵ǃå ï  

2-  ÿ˦ǆ̠˳ ˯˴Ȼ ˥ǒ̆ǃå ̨Ǆƕå̇˟ Ɨ˹ǒ̠ǆ ǑƼ ˥ḧ˻Ǆǌ˯˴ ǃ˸å ǑƼ Ɇ˰˸ ƙ˯ā :Ɨƪåï̠Ǆǃ ƗǈƓɜ˸ǃå íā̠˲ ǃå
. ˤǌƙƓƞƓ ˯ơå ßå̇ ˵ǃ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ  

3- ) Ɠǋí˗Ƶ ƸǃƓ ǃåā Ɨƪåï˗ǃå Ɨ˹˻Ƶ ǑƼ Ɇ˰˸˯ƙā :Ɨƪåï˗Ǆǃ Ɨɂ̇ ˵ ǃå íā˗˲ǃå400. é˦˲ ǆ (  
ƕƨäî˕ǁä çƑ˰ǂ˞˴Ǆ   
 ɄƬäˤ˭ǁä ƲƽäˤǄ:ǏƳƑ˶˭ƜǗä  ˥ǆ Ɠǌ˻ǆ˗˳˯˴˸ǃ ɆƮå˦˯ǃå Ơ ˯ƙ Ɨ ǄƵƓƽƙ Ɨ ʸƓ˸˯ƞå ƴƿå˦ǆ Ǒǋā

 ýǚƤ ˥ǆ Ǒƶ ˮˠǃå ƴƿå˦ ǃå ɆƛƓ˸Ȼ ÜɆǋǕåā úïƓƶ˸ǃåā ßƓƿ˗ƮǕå ßƓǀ˯ǃǙ Ǒưå̇ ˯Ƽå ƴƿåā ýǚƤ
 ÜˤǃƓƶǃå ßƓ˲ǈá ƗƼƓḪ ˥ǆā ñƓ˹ƞǕåā ïƓ˸ƵǕå ɄǄ˯˳ǆ ˥ǆ ßƓƿ˗ƮǕå ƴǆ èƓƿǚƵ ˥ɂ˦ḧƙ
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Ɠ˟Ɠ˵ǈā èƓǆƓ˸˯ǋå ˤǌƶ˸˱ƙ ˤǌ˯ƼƓǀƛā ˤǋ̇ ˻ḧƽƙā ˤǌ˻Ƶā úǚ˯Ƥå ˥ǆ ˤƹ̇ ǃƓȺ ƗḪ̇ ˯˵ǆ è
 ÜǑ˸ƪƓƿ)2017ó Ü111 . (  

 :ƕƜƑ˰ǁƑȸ îˤƴ˳ǁä ˙˻ƹ èƓƞƓơ í˦ƞ˦ƕ ˣǄǌ˯˴˸ǃå ˙ƶ˵Ȼ Ɠ˸˹˻ơ ßå̇ ˵ǃå Ɨ Ǆ˸Ƶ á˗ˮƙǆ Ɨƶ ˵
ǊȻ˗ǃ  ˥˻ƕ ǊƙƓ̋ïā ǊƙƓƞƓơ ǑˮǄǒ ÿá Ǌ˹ǆ ƴƿ˦˯ǒ Ɲ˯˹ǆ þå̠˳ ƪ˯å āá ßå̇Ƭ Ǐǃã ƗƞƓ˲Ⱥ ÿ˦ɜȻ āá

ÿǚƵǗå ˤ˯ǒ Ǒ˯ǃå èƓ˱˯˹˸ǃå Ɨ ǈā˙˯ḧǃǗå ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå Ɨɜ Ƭ ýǚƤ ˥ǆ Ɠǌ˹Ƶ  
 :ɄƏä˕ˬǁä ˣƳ çƑǄˤǂƴ˶ǁä Ʋ˶Ɯ þ˦ǀȻ ǊǈƎƼ ÜƓǆ ƗƶǄ˴ǃ ƗƞƓ˲Ⱥ ǊǈƋȺ ˣǄǌ˯˴˸ǃå ˙ƶ˵Ȼ Ɠǆ˗˹Ƶ

 ˙ˮƵ Ɠǌ˹Ƶ èƓǆ˦Ǆƶ˸ǃå ƴ˸ƞā ˖˲ ǃå Ɨ Ǆ˸ƶȺɆƮå˦˯ǃå ƴƿå˦ǆ ḧƙā Ɨ ǈā˙˯ḧǃǗå ǑƵƓ˸˯ƞǙå ÿ˦
 Ɠǋ̇ ƶƪā Ɠǌ˶ƑƓ˶Ƥā Ɠǋí˦ƞā ÿƓɜǆā ÜƗƶǄ˴ǃå çí˦ƞ ý˦ơ ǉ˘ǋ˥˸˰ǃå ƴƼí æ˦Ǆƪáā. 

 :ɄƏä˕ˬǁä ˢ ˹ƾƗ ɄǄ˯˳˸ǃ ˤ ˻ǀƙ Ɨ Ǆ˸Ƶ ßå̇ ƞƎȺ ˣǄǌ˯˴˸ǃå þ˦ǀȻ ßå̇ ˵ǃå Ɨ Ǆ˸Ƶ ˥ǆ ƗǄơ̇ ˸ǃå ǉ˘ǋ ǑƼ
 ˙˻Ƽ˦ƙ ˗ƶȺ ƓǌƑå̇ Ƭ íå̇ ˸ǃå ƗƶǄ˴Ǆǃ ƗơƓ˯˸ǃå ɆƑå˗ˮǃåƗǆðǚǃå èƓǆ˦Ǆƶ˸ǃå ˸ǃå þ˗˳˯˴ɂā ˣǄǌ˯˴

˥˻ḧǄǌ˯˴˸ǃå ˥˻ƕ ɄǄ˯˳ƙ ˙˻ǒƓƶ˸ǃå ˣǄƙā ˤ ˻ǀ˯ǃå Ɨ Ǆ˸Ƶ ǑƼ ˙˻ǒƓƶ˸ǃå ˥ǆ ƗƵ˦˸˱ǆ Ⱥ úǚ˯ƤƓ
 Ɨ ʼå̇ ƺ˸Ȼ˗ǃåā Ɨ ˴ƽ˹ǃå ˤǌ˶ƑƓ˶Ƥ.Ɨ Ƒå̇ ˵ǃå çï˗ǀǃåā 

ǏƏä̠ ˳ǁä îä̠ ƾǁä íƑ˱Ɨä ǊƙƓƞƓơ ƴ ˵ƙ Ǒ˯ǃå Ɨ ƪƓ˹˸ǃå ƗƶǄ˴ǃå ïƓ ˯Ƥå ˤ ˻ǀ˯ǃå Ɨ Ǆ˸Ƶ ˥Ƶ Ɲ˯˹ǒ :
 ƗơƓ˯˸ǃå ɆƑå˗ˮǃå ˥˻ƕ ïƓ ˯Ƥå ǉïƓ ˯ƵƓȺ ïå̇ ƿ ɏá ÿƋƬ ǊǈƋƬ å˘ǋ ǑƼ ßå̇ ˵ǃå ïå̇ ƿā ÜǊƙƓ ï̋ā

ƽ˸ǃåā ÜǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵǀƶǆ ïå̇ ƿ ˦ǌƼ ˣǃ˘ǃā ÜƓǌ˯ƽǄḧƙā ƓǌƶƼƓ˹ǆ ˥˻ƕ ƗǄưƓ ˗
 Ɨ˹˻ƶǆ ƗƶǄƪ ßå̇ ˵ǃ ƗɜȺƓ˵˯˸ǃå Ɨ Ƒ̊ ˱ǃå èåïå̇ ǀǃå ˥ǆ ƗƵ˦˸˱ǆ êƓ˯ǈ ǊǈǕ Ü˔ǈå˦˱ǃå ɄǄ˯˳ǆ
 ƴƼí Ɨǀɂ̇˟ ĄƓǆ̠˳ ˯˴ǆ ˥ƶ˻ǆ ̇ƶ˴Ɂā ˥ƶ˻ǆ ̞ƿā ǑƼā ˥ƶ˻ǆ ÿƓɜǆ ˥ǆā ˥ƶ˻ǆ Ʉ˹Ʈ ˥ǆā

.Ɨ˹˻ƶǆ 
 :Þä̠ ˳ǁä ˕ƴȸ ƑǄ ˢ ˹ƾƗ ˣǄǌ˯˴˸ǃå þ˦ǀȻ ßå̇ ˵ǃå Ɨ Ǆ˸Ƶ ˗ƶȺ ïå̇ ƿ îƓ˳ƙå Ɨ Ǆ˸Ƶ ˤ ˻ǀ˯ƕǑƑå̇ ˵ǃå ǉ 

 ƗǀȺƓ˴ǃå ǊƙƓƶƿ˦ƙ ˖˻ơ ˥ǆ ÜǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ýǚƤ ˥ǆ Ɠǋâå̇ Ƭ ˤƙ Ǒ˯ǃå èƓ˱˯˹˸Ǆǃ
 èƓƶƿ˦ƙ ɖƼā ƗƶǄ˴ǃå èßƓƞ åîƎƼ ÜǙ þá ˔ƪƓ˹˸ǃå ÷Ɠ ƬǗå Ǌǃ ˕ǀơ ƗƶǄ˴ǃå Ɇǋā 

 ̨ɜƶǃåā ĄƓưåï ÿ˦ɜƪ ǊǈƎƼ xǄǌ˯˴ ǃ˸å.Ơ ˲Ʈ 
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ƕƾȸƑ˲ǁä çƑƨäî˕ǁä 
:ǗĀà äî˕ǁä ƕ ȿ̠ ƴǁä çƑƨ 
1- ) Ʉƪ˦ǒ ÜƗ ǈ˦Ʈ Ɨƪåïí2017 ü˦Ǆƪ ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ɆƑƓƪā ˙ƛå ÿå˦˹ƶȺ (

 ƗƶǆƓƞ ǑƼ èƓ ˱˲˸ǃå èƓ ǃƓˠǃå ˥ǆ Ɨ˹˻Ƶ ǏǄƵ Ɨƪåïí) Ɨ ǆǚƪǗå ßƓɂðǕå ǉƓ˱ƙå ˣǄǌ˯˴˸ǃå
. (Ɇ˱ ƞ 

 ü˦Ǆƪ ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ɆƑƓƪā ˙˻ƛƋƙ Ɏ˗ǆ ˝˲Ƽ ƗǃāƓ˲ǆ Ǐǃå Ɨƪåï˗ǃå ǉ˘ǋ ˕Ƽ˗ǋ
 ˣǄǌ˯˴˸ǃå çï˦˶Ⱥ ÷ðā ÿƓ ˮ˯ƪå ýǚƤ ˥ǆ èƓǈƓ ˮǃå ƴ˸ƞ ˤƙ ˗ƿā ÜƗ ǆǚƪǗå ßƓɂðǕå ˦˲ǈ

 ɆƑƓƪā ˥ǆ˗˳˯˴Ȼ Ǒƙå˦Ǆǃå èƓ ˱˲˸ǃå èƓ ǃƓˠǃå ˥ǆ çí˦˶ǀǆ Ɨ˹˻Ƶ ǏǄƵ ç̇ ƬƓ ǆ Ɨ ˶˳Ƭ
 ǑǄ˻Ǆ˲˯ǃå ǑƽƮ˦ǃå Ɲǌ˹˸ǃå Ɨƪåï˗ǃå ˕ǆ˗˳˯ƪå ˗ƿā ÜɆ˱ ƞ ƗƶǆƓ˱Ⱥ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå

ʹ˸ǃå èƓƼå̇ ˲ǈǙåā Ɨ ƕƓ˴˲ǃå èƓˠƪ˦˯˸ǃå :Ɇ˰ǆ Ɋ ˴ ǃå ïå˗˲ǈǙåā ÜèƓǈƓ ˮǃå ɄƮ˦ǃ ƗɂïƓ
 ýǚƤ ˥ǆ Ɠǌ˻ǄƵ ý˦˶˲ǃå ˤƙ Ǒ˯ǃå Ɨ ˴ Ƒ̇ ǃå ƝƑƓ˯˹ǃå ˥˻ˮƙā ÜèƓ ư̇ ƽǃå ïƓ ˯ƤǙ í˗ƶ˯˸ǃåā
 ǏǄƵ(þ̠˳ ˯˴˸ǃå Ɏ˦˯˲ǆā ƗḪ̇˵ǃå Ɏ˦˯˲ǆ) ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ɆƑƓƪ˦ǃ ̇˻ƛƋƙ í˦ƞā ïå̠˲ǈǙå

. Ɨ ǆǚƪǗå ßƓɂðǕå ˦˲ǈ ßå̇ ˵ǃå Ɨ ǈ 
2-  ) ƗǄǒǚ˳ǃå Ɨƪåïí2013 (  ɆƮå˦˯ǃå èƓɜ Ƭ þå˗˳˯ƪƓȺ Ɨ ʿɂ˦˴˯ǃå èǚ˸˲ǃå ˙ƛá ÿå˦˹ƶȺ

 ǑƼ ) ƓḪïƓǆ ƗḪ̇ Ƭ ßǚ˸Ƶ ˥ǆ Ɨ˹˻Ƶ ßåïǓ Ɨ Ǆ˻Ǆ˲ƙ Ɨƪåïí ) ßǚ˸ƶǃå Ɠưï ǑƼ ǑƵƓ˸˯ƞǙå
ÿíïǕå ǑƼ ( Ǒƕ ɏà . 

 ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå èƓɜ Ƭ þå˗˳˯ƪƓȺ Ɨ ʿɂ˦˴˯ǃå èǚ˸˲ǃå ˙ƛá ÿƓ ƕ Ǐǃã Ɨƪåï˗ǃå ˕Ƽ˗ǋ
á ǑƼ) ƓḪïƓǆ ƗḪ̇ Ƭ ßǚ˸Ƶ Ɠưï ƴ˸ƞ ˥ǆ Ɨƪåï̠ǃå ƴ˸˯ ǆ˱ ÿ˦ḧƙ ̠ƿā ÜÿíïǕå ǑƼ (Ǒƕ ɏ

 Ɨ˹˻Ƶ Ɠǆá .ÿíïǕå ǑƼ (Ǒƕ ɏá ǑƼ) ƓḪïƓǆ ƗḪ̇ Ƭ ƴǆ ˥˻ǄǆƓƶ˯˸ǃå ˥ǆ ƗƼ˗ǌ˯˴˸ǃå èƓ˭ƽǃå
 ÿíïǙå ǑƼ (Ǒƕ ɏá ǑƼ) ƓḪïƓǆ ƗḪ̇ Ƭ ßǚ˸Ƶ ˥ǆ Ɨ Ƒå˦˵Ƶ Ɨ˹˻Ƶ ˥ǆ ˕ǈ˦ḧƙ ˗ǀƼ Ɨƪåï˗ǃå

) ˤǋí˗Ƶ ƸǃƓ ǃåā150 Ɲǌ˹˸ǃå þ˗˳˯ƪå Ɨƪåï˗ǃå úå˗ǋá ɖ˻ǀ˲˯ǃā Ü( Ɠǆá ÜǑǄ˻Ǆ˲˯ǃå ǑƽƮ˦ǃå
 ƴ˸˱ǃ Ɨ˴ Ƒï çåíá ˕ǆ˗˳˯ƪå ƗǈƓ ˯ƪå ýǚƤ ˥ǆ èƓ ư̇ ƽǃå ïƓ ˯Ƥåā ƓǌǄ˻Ǆ˲ƙā èƓǈƓ ˮǃå ƴ˸˱ǃ

) ˥ǆ ˕ǈ˦ḧƙ Ǒ˯ǃåā ÜƗƪåï˗ǃå èå̇ ˻ƺ˯ǆ ýƓ˱ǆ ǑƼ èƓǆ˦Ǆƶ˸ǃå38 ˗ǒ˗ƶǃå þå˗˳˯ƪå ˤƙā Üç̇ ǀƼ (
ʹ˸ǃå èƓƼå̇ ˲ǈǙåā ÜƗ ƕƓ˴˲ǃå èƓˠƪ˦˯˸ǃå Ɠǋð˙ƕá Ɨ ƑƓ˶ơǗå ˔˻ǃƓƪǕåā ɆƑƓƪ˦ǃå ˥ǆƓ ÜƗɂï

 Ɨ Ǆ˸Ƶ ßå̇ ƞã ˗ƶɁā ÜïƓ˴˸ǃå Ɇ˻Ǆ˲ƙā Ɋ ˴ ǃåā í˗ƶ˯˸ǃå ˥ɂïå˗˲ǈǙå Ɇ˻Ǆ˲ƙā ÜƗ˹˻ƶǃå ïƓ ˯Ƥåā
 ƝƑƓ˯˹ǃå ˥ǆ í˗Ƶ Ǐǃã Ɨƪåï˗ǃå ˕ǄƮ˦ƙ ƓǌƙƓ ư̇ Ƽā Ɨƪåï˗ǃå èƓǈƓ ƕ Ɇ˻Ǆ˲ƙǋð˙ƕá ˦ ƞā :Ɠí  ˙ƛá
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 (Ɨ ˹ǆ̊ ǃå ç̇ ˯ƽǃå Ü ƗḪ̇ ˵ǃå í˦ǌƞ ÜƗƼ˗ǌ˯˴˸ǃå Ɨ˭ƽǃå) Ɨ ʿɂ˦˴˯ǃå èǚ˸˲Ǆǃ Ɨ ƑƓ˶ơã ƗǃǙí ɏî
 ǏǄƵ Ɨ ƑƓ˶ơã ƗǃǙí ɏî ˙ƛá í˦ƞāā ÜÿíïǕå ǑƼ (Ǒƕ ɏá ǑƼ) ƓḪïƓǆ ƗḪ̇ Ƭ ǑƼ ßǚ˸ƶǃå Ɠưï

 ÜÿíïǕå ǑƼ (Ǒƕ ɏá ǑƼ) ƓḪïƓǆ ƗḪ̇ Ƭ ǑƼ ßǚ˸ƶǃå Ɠưï ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå èƓɜ ˵ǃ
 ÜƗḪ̇ ˵ǃå í˦ǌƞ ÜƗƼ˗ǌ˯˴˸ǃå  Ɨ˭ƽǃå) Ɨ ʿɂ˦˴˯ǃå èǚ˸˲Ǆǃ Ɨ ƑƓ˶ơã ƗǃǙí ɏî ˙˻ƛƋƙ í˦ƞāā

å Ɠưï ǏǄƵ (Ɨ ˹ǆ̊ ǃå ç̇ ˯ƽǃåɏá ǑƼ) ƓḪïƓǆ ƗḪ̇ Ƭ ǑƼ ßǚ˸ƶǃ 
 ǑƼ (Ǒƕ.ÿíïǕå 

 ƕˬ Ɯ˷Ǔä çƑƨäî̞ǁä :ăƑǆƑƙ 
1- Acharya & Bhatt, (2013) Effect of social media on consumerôs 

behavior 

 ü˦Ǆƪ ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá ǏǄƵ ú̇ ƶ˯ǃå Ǐǃã Ɨƪåï˗ǃå ǉ˘ǋ ˕Ƽ˗ǋ
˻ơ Ü˗˹ǌǃå ǑƼ Ɨ ˸ Ǆƶ˯ǃå Ɨ ơƓ˹ǃå ˥ǆ ˥˻ḧǄǌ˯˴˸ǃå Ɨƪåï˗ǃå Ɨ˹˻Ƶ ˕Ǆ˸Ƭ ˖235  Ü˔˻˱˯˴ǆ

 ˗ƞ˦ǒ Ǌǈå Ǐǃå Ɨƪåï˗ǃå ˕ǄƮ˦ƙā Ü èƓǈƓ ˮǃå Ɇ˻Ǆ˲˯ǃ Ɨ ƑƓ˶ơǙå þ̊ ˲ǃå ƝǆƓǈ̇ ƕ þå˗˳˯ƪå ˤƙā
 ÜƗ ˶˳Ƭ ïíƓ˶ǆ ˥ǆ èƓǆ˦Ǆƶ˸ǃƓȺ Ɨǀ˰ǃå ) ˖˻ơ ˥ǆ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá
ƶ˸˯˱ǆ ( Ɠǌ˯˻Ʈ˦˶Ƥā Ɠǌ˯˻˸ǋá üåïíåā Üƴƿå˦˸ǃå ǉ˘ǋ ƴǆ ɆƵƓƽ˯ǃåā ÜƗ ƞïƓƤ ïíƓ˶ǆāƗ 
 Ǚ ˥˻ɂ˦Ɂ̇ ˯ǃå ÿá Ɨƪåï˗ǃå ƝƑƓ˯ǈ è̇ ǌˡá Ɠ˸Ḫ Ü˥˻ḧǄǌ˯˴˸ǃå ü˦Ǆƪ ǏǄƵ ˙˻ƛƋ˯ǃå ǑƼ Ɠǌƶ ˸ƞ
 þå̠˳ ƪ˯Ǚå ÿ˦Ḫï̠ǒ Ǚ ̇ƮƓƶ˸ǃå Ɇ˻˱ ǃå ÿáā ÜǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ Ɨ˸ǋá ÿ˦Ḫï̠ǒ
. ƗƽǄ˯˳ǆ Ɨ ˸ Ǆƶƙ ôå̇ ƹǕ þ˗˳˯˴ƙ ÿá ˥ɜ˸Ȼ Ǌǈáā ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ Ǒ˸ Ǆƶ˯ǃå 

2-  Clark & Melacon (2013) The influence of social media 
investment on relation outcomes: A relationship marketing 
perspective. 
 ßǚ˸ƶǃå ƴǆ èƓƿǚƶǃå ßƓ˹ƕ ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ƛá Ɨƪåï˗ǃå ǉ˘ǋ ˕˶˲Ƽ 
þå˗˳˯ƪå ˤƙā ÜƗ ɜɂ̇ ǆǕå ç˗˲˯˸ǃå èƓȻǙ˦ ǃå ǑƼ Ɠǌ˯ǆåíåā Ɠǌ˻ǄƵ ɋƓƽ˲ǃƓȺ Ɇ˸ƶƙ ˃ Ḫā ǆƴƿå˦ 

 ˕ǈ˦ḧƙ ˖˻ơ Üßǚ˸ƶǃå Ɠưï ǏǄƵ ƓǋïƓ ˯Ƥåā ƗƿǚƶǃƓȺ ïƓ˸˰˯ƪǙå ˥ǆ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå
 ˥ǆ Ɨƪåï˗ǃå Ɨ˹˻Ƶ144  èƓǈƓ ƕ Ɇ˻Ǆ˲˯ǃ Ɨ ƑƓ˶ơǗå Ɨǆð˙ǃå ƝǆƓǈ̇ ƕ þ˗˳˯ƪå Ɠ˸Ḫ Ü˔˻˱˯˴ǆ

 ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá ˣǃƓ˹ǋ ÿá Ǐǃã Ɨƪåï˗ǃå ǉ˘ǋ ˕ǄƮ˦ƙ ˖˻ơ Ü Ɨƪåï˗ǃå
ǚƶǄǃ çí˦˱ǃå ɖ˻ǀ˲ƙ Ɨ ǃƓƵ èƓɂ˦˯˴˸Ⱥ Ɨƿǚƶǃå ïƓ˸˰˯ƪå ǑƼ ǑƼ ɖǀ˲˯ƙ Ɠǌǈáā Üßǚ˸ƶǃå ƴǆ èƓƿ
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 Ɨ˱˯˹Ḫ ā ǑƕƓ˱ȻǗå ï˦ƶ˵ǃåā ßǙ˦ǃå xǃ̆Ḫā Üßǚ˸ƶǃå ̠˹Ƶ Ɠư̇ǃå Ɏ˦˯˴ǆ çíƓɂ̊ǃ ɏí˓ƙ ā
. ƗḪ̇ ˵ǃå ˥Ƶ ǑƕƓ˱ȻǗå þǚḧǃå ýíƓ ˯ǃ ɏí˓ǒ ˦ǌƼ ˣǃ˘ǃ 
ƕƾȸƑ˲ǁä çƑƨäî˕ǁä ˣƳ ƕ ǁƑ˰ǁä ƕƨäî˕ǁä ˘˹˶ȹ ƑǄ 

ȺƓ˴ǃå èƓƪåï˗ǃå ˕˸˯ǋå ǏǄƵ ˙˻ƛƋ˯ǃåā ˣǄǌ˯˴˸ǃå Ɠưï ǏǄƵ Ǒǈā˙˯ḧǃǗå ɖɂ˦˴˯ǃå ïā˗ƕ Ɨǀ
ïāíā ÜǊḪ˦Ǆƪ  ƗǄ˻ƪ˦Ḫ Ɠǌǆå˗˳˯ƪå ýǚƤ ˥ǆ ɖɂ˦˴˯ǃå ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ

 ɋƓƽ˲ǃåā ßǚ˸ƶǃå ƴǆ èƓƿǚƶǃå ßƓ˹Ɂā ÜƗ˸Ǆƶ˯ǃå ƗơƓ˹ǃå ˥ǆ ƴƿå˦˸ǃå ǉ̆ǋ ̇ƛá ĄƓ˷Ȼáā ÜÿǚƵǘǃ
ƛá ñƓ ʿȺ Ɨƪåï˗ǃå ǉ˘ǋ ˕˸˯ǋå ˥˻ơ ǑƼ Ɠǌ˻ǄƵ ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ þå˗˳˯ƪå ˙

 ƗƞƓ˲ǃå üåïíã ˖˻ơ ˥ǆ Ǒˮ˻Ǆǃå ˣǄǌ˯˴˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǃå îƓ˳ƙå Ɨ Ǆ˸Ƶ Ɇơå̇ ǆ ˥ǆ ƗǄơ̇ ǆ Ɇǂ
 Ǌƙ˗ƵƓ˴ǆā ÜǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ˮƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå˙˻Ƽ˦ƙ ǑƼ 

 ā ÜƗơƓ˯˸ǃå ɆƑå˗ˮǃå ˥˻ƕ ˥ǆ Ɇ˰ǆǕå Ɇǒ˗ˮǃå ïƓ ˯Ƥåā ÜƗƽǄ˯˳˸ǃå ɆƑå˗ˮǃå ˥Ƶ èƓǆ˦Ǆƶ˸ǃååþƓ ʿǃ 
 ˗ƶȺ Ɠǆ ƗǄơ̇ ǆ ˤ ˻ǀƙā ÜǑǄƶƽǃå ßå̇ ˵ǃå Ɨ Ǆ˸ƶȺ.ßå̇ ˵ǃå 

ƕƨäî̞ǂǁ ɍ̠ˠ˷ǁä îƑ̋Ǘä  
. ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ : ǗĀà  
ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ýˤǊƻǄ  

 èå˦Ʈá āá ƓƮ˦˶ǈ ˕ǈƓḪ ßå˦ƪ èƓǆ˦Ǆƶ˸ǃå ƴ ˸˱ƙ ǏǄƵ ˗˸˯ƶȻ ý˦Ḫ˦ƙā˙ƕ ˥Ƶ çïƓ ʸ Ǒǋ
 ƗƵ˦˸˱ǆ ǑƼ Ɠǌ˹ɂ̊ ˳ƙā ˦ǒ˗˻Ƽ āá åï˦Ʈ āá ý˦˶˲ǃå Ơƽ˶˯˸Ǆǃ ˥ɜ˸Ȼ ˖˻ơ Ɨ ʹ˵˯ǆ ɖƑƓƛā

 ǏǄƵ ˖˲ ǃå èƓḪ̇ ˲ǆ āá ɊȺåā˙ǃå Ɠǆ˗˳˯˴ǆ ˔Ǆˠǃå ˔˴ơ Ɠǋ˗ɂ̇ ǒ Ǒ˯ǃå èƓǆ˦Ǆƶ˸ǃå ǏǄƵ
ÜǑǈå̊ ǌǃå ˗˻ƶƪ çï˦ǈ) Ɨ ǈā˙˯ḧǃǙå Ɨ ʸƓ˸˯ƞǙå Ɨɜ ˵ǃå2003Ü ó132(. 

ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ƕ ˶ǉà 
 èǙƓ˶ƙǙå Ɠ ƞ˦ǃ˦˹ḧƙ èƓ˱˯˹ǆ é˗ơá ˥ǆ ˕ǈ̇ ˯ǈǙå ˙ˮƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ÿã
 Üíå̇ ƼǕå ˥˻ƕ ǑƵƓ˸˯ƞǙå ɆƮå˦˯Ǆǃ ñƓƪǕå ǑƼ ˕˭˵ǈá ƴƿå˦˸ǃå ǉ˘ǋ ÿá ˤƹïā ÜƗ ˮƶƬ Ɠǋ̇ ˰ǂáā
 ýǚƤ ˥ǆ Ǒ˸ Ǆƶ˯ǃåā ǑƵƓ˸˯ƞǙåā ɏíƓ˶˯ƿǙåā ǑƪƓ ˴ǃå ɉƓ˵˹ǃå Ɇ˸˵ ǃ ˗˯ǆå Ɠǌǆå˗˳˯ƪå ÿƎƼ

˳ǃå èƓǆ˦Ǆƶ˸ǃå ýāå˗ƙ Ɨ ˸ Ǆƶ˯ǃåā Ɨ ʸƓ˸˯ƞǙåā ƗȻíƓ˶˯ƿǙåā Ɨ ƪƓ ˴ǃå éå˗ơǕƓȺ ƗƮƓ ā ÜƓǋ̇ ˻ƹ
ô˦Ƶ) Ü2011Ü ó4.( 
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ǏƏä̠ ˳ǁä îä̠ ƾǁä íƑ˱Ɨä ƕ ǂ˶Ƴ ǍǂƳ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ˗ƙà 
 èƓɜ ˵ǃå þå˗˳˯ƪƓȺ Ǒǈā˙˯ḧǃǗå ɖɂ˦˴˯ǃƓȺ Ɨ˶˶˳˯˸ǃå èƓḪ̇ ˵ǃå ˥ǆ ˗ǒ˗ƶǃå ˕ǆƓƿ

 Ɠ˸Ḫ èƓ˱˯˹˸ǃå ˥ǆ Ɲɂā˙˯ǃåā ÿǚƵǘǃ Ɨ ʸƓ˸˯ƞǙåƗ Ƒå̇ ˵ǃå èåïå̇ ǀǃå îƓ˳ƙå Ɠǌǀɂ̇ ˟ ˥Ƶ ˤ˯ɂā Ü
ǉ˘ǋ þ˦ǀƙ ˖˻ơ  ƴƿå˦˸ǃå ǉ̆ǋ Ǒǆ̠˳ ˯˴ǆ ƠƑå̇Ƭ ÷˦˹ ǃ˯ åĄ̇sǈ ƗǈǚƵǗå Ɠǌƙǚ˸ơ çïåíƎȺ èƓḪ̇˵ǃå

)facebook,  linkedin ,youtube  íïå˦˸ǃåā ƴƿå˦˸ǃå ˥ǆ ɆḪ ǏǄƵ ĄƓǈā̇˯ḧǃã (
 ˥ǆ Ɨ˹˻ƶǆ Ɨ˲ɂ̇Ƭ Ǐǃã ý˦Ʈ˦ǃå ÿ˦ɜȻ xǃ̆Ɂā ÜƓǋ̇Ƽ˦ƙ Ǒ˯ǃå èƓƑƓ˶ơǗåāóƓ˳ƬǕå 

 îƓ˳ƙå ˥ǆ Ɨʿʿ˲ǃå ç̠ƑƓƽǃå ƴ˹ƙā ÜĄƓǀʾíā ǚǌƪ Ąå̇ǆá ʕǌƙƓǆƓ˸˯ǋå ɖƕƓɣȻ ÿǚƵƎȺ ʕǌƼå̠ǌ˯ƪåā
 ˙˻ˮḪ Ɇɜ˵Ⱥ èƓǆ˗˳ǃå ǉ˘ǋ þ˗˳˯˴ƙ Ǒ˯ǃå ƠƑå̇ ˵ǃå í˗ƶƙ ˥ǆ ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ ǑƑå̇ ˵ǃå ïå̇ ǀǃå
 ƴ ˠ˯˴Ȼ ƴƿå˦˸ǃå ǉ˘ǋ ˥ǆ ɏá ǏǄƵ ɖɂ˦˴˯ǃå ǑƼ èƓḪ̇ ˵ǃå ˔ƹ̇ ƙ Ɠǆ˗˹ƶƼ ÜɄ˰ɜǆā ˙˸˯˴ǆā

ǌ˯˴˸ǃå ßå̇Ƭ ƗǄ˻ƪā ƗȻá ǉ̇Ƽ˦ƙ ʕǃ Ɇɜ˵Ɂā Ąå̠ƞ ɖ˻ƿí Ɇɜ˵Ⱥ ƴɣǀǃå ç̠ǋƓ˵ǆ Ɨ˲ɂ̇Ƭ ̠ǒ̠˲ƙ xǄ
 åĄ̇˻Ƥá ï̠Ʈ Ɨy Ɠ˸˯ƞǙå èƓɜ˵ǃå ǏǄƵ ǑƑå̇˵ǃå ïå̇ǀǃå îƓ˳ƙå ÿá ̇Ḫ̆ɂā ÿǓå Ǐ˯ơ Ɏ̇Ƥá
 ǉíƓǀ˯Ƶå ˥Ƶ ˥ǄƵá ɏ˘ǃå ü˦ˮ˴ ʼ ƴƿ˦ǆ ˛ƪ˓ǆ (ø̇ Ɂ̇ Ḫāð üïƓǆ) ÿƓ˴ǃ ǏǄƵ Üüï˦ɂ˦˻ǈ ˥ǆ

˵ǃå èåïå̇ ǀǃåā èƓǈǚƵǗå ˙˶Ƶ ÿƋȺ Ąåß̊ƞ èƓȺ þƓƶǃå ï˦ǌ˸˱ ǃå Ǐǃã Ɨǌƞ˦˸ǃå Ɨ˷ ɂ̇ƶǃå ƗƑå̇
 Ü ô˦Ƶ) ǑưƓ˸ǃå ˥ǆ2011ó Ü21.( 
ǏƏä̠ ˳ǁä îä̠ ƾǁä íƑ˱Ɨä :Ƒ ǆƑƙ 

Þä̠ ˳ǁä îä̠ ƽ íƑ˱Ɨä ƕ ǂ˶Ƴ ýˤǊƻǄ 
 Ǒ˯ǃå èå̇˻ƛƋ˯ǃåā èå˦ɣ ǃ˳å ˥ǆ ƗƵ˦˸ ǆ˱ ˥ǆ ÿ˦ḧ˯ƙ ƗɜǆƓ˹ǒí ƗǄ˸Ƶ ßå̇˵ǃå ƗǄ˸Ƶ ̇ˮ˯ƶƙ

Ɠǌƕ ˙˸Ȼ ǆ ÿã Üïå̇ ˵ǃå ïå̇ ƿ îƓ˳ƙǙ ˣǄǌ˯˴˸ǃå ˙˻˴ƽƙā Ɨƪåï˗ƕ ˕˸˯ǋå Ǒ˯ǃå èƓɂ̇ ˢ˹ǃå ˤˢƶ
 ɄǄ˯˳ƙ ˖˻ơ ÜƗǄɜ˵ǆ Ɇơ Ɨ Ǆ˸Ƶ ßå̇ ˵ǃå ïƓ ˯Ƶå ñƓƪá ǏǄƵ Ɨ Ƒå̇ ˵ǃå èåïå̇ ǀǃå îƓ˳ƙå Ɨ Ǆ˸Ƶ
 Ɇƞ̇ǃ ǑƪƓƪǕå ̊Ḫ˻˯̇ǃå ÿ˦ɜȻ ÿá ̝ Ȼ˱ ǊǄƵā ÜƝ˯˹ ǃ˸å ÷˦ǈ ̝ ơ˴ ƗǄɜ˵ ǃ˸å Ɇơ ƗɁ˦ƶƮ

 îƓ˳ƙå Ɨ Ǆ˸Ƶā ˣǄǌ˯˴˸ǃå ü˦Ǆƪ Ɨƪåïí ǑƼ ɖɂ˦˴˯ǃå.ïå̇ ǀǃå 
˴˸ǃå ü˦Ǆƪ ú̇ ƶɂā ïå̇ ƿ ˣǄǌ˯˴˸ǃå Ɠǌƕ ˘˳˯ǒ Ǒ˯ǃå Ɨǀɂ̇ ˠǃå ǏǄƵ ú̇ ƶ˯ǃå :ǊǈƋȺ ˣǄǌ˯åÜßå̇ ˵ǃ 
ǑƼ ˣǃî ˗˻ƽɂā ˣǄǌ˯˴˸ǃå ǏǄƵ ˙˻ƛƋ˯Ǆǃ Ɨ ƪƓ˹˸ǃå Ɨ ʿɂ˦˴˯ǃå èƓ ˱ ƙå̇ ˯ƪǙå ˤ ˸˶ƙ 

Brown, 2003, P12) . ( 
 ˥˴ơá ǏǄƵ ú̇ ƶ˯ǃåā èåïƓ ˯ƤǙå ˗ǒ˗˲˯ǃ Ɨ ˹Ƽ Ɨ Ǆ˸Ƶ : ƓǌǈƋȺ ïå̇ ǀǃå îƓ˳ƙå Ɨ Ǆ˸Ƶ ú̇ ƶƙā

ç̇ Ƽ˦˯˸ǃå ɆƑå˗ˮǃå Ü˥˻ƶǆ ïå̇ ǀǃ ý˦Ʈ˦Ǆǃ ǑƵ˦ư˦ǆ ˙˻ḧƽƙā Ɨƪåïí ǏǄƵ Ǐ˹ƕ è Ɨ Ǆ˸Ƶ ǑǌƼ Ü
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 ƗƵ˦˸˱ǆ ˥Ƶ çïƓ ʸ" :ƓǌǈƋȺ ßå̇ ˵ǃå ïå̇ ƿ îƓ˳ƙå Ɨ Ǆ˸Ƶ ú̇ ƶƙ Ɠ˸Ḫ ÜɆƑå˗ƕ ˥˻ƕ ïƓ ˯ƤǙå ɏá
 Üí˦˴ǃ) "Ǌ˶˳ƙ ƗƞƓơ Ɨ ˮǄ˯ƕ ɖǄƶ˯ƙ ƗǄɜ˵ǆ Ɇơ Ɇƞá ˥ǆ ˣǄǌ˯˴˸ǃå ƓǌḧǄ˴Ȼ Ǒ˯ǃå Ɇơå̇ ˸ǃå ˥ǆ

2009  ó Ü26 . ( 
å ":ƓǌǈƋȺ Ɠ˷Ȼá ú̇ ƶƙā ˥˻ƕ ˥ǆ ˗ơåā Ɇǒ˗ˮǃ ˛ƪǕåā ˙˻ǒƓƶ˸ǃå ˞ƶȺ ǏǄƵ ˤƑƓǀǃå ïƓ ˯ƤǙ

  " Ɠǌǀ ʿ˲˯ǃ í˦ǌ˱ǃå ý˘Ɂā Ɠǌ˻Ƽ ˙˻ḧƽ˯ǃå ÿƓƶǆåā Ɠǌƕ þƓ ʿǃå ɖ˲˯˴Ȼ ï˦ǆá ǑƼ ˙˰ǂá āá ˥˻Ǆǒ˗ƕ
Ü Ɨ ǄƼ)2005 ó Ü255 .( 
 Ɠǆá)Ǒ˱ƶǃå Ü2000 ó Ü74 í̠˲ǆ āá ˥ƶ˻ǆ Ʉƿ˦ǆ Ǐǃã ̇˻˵Ȼ ïå̇ǀǃå îƓ˳ƙå ÿá Ɏ̇Ƽ˻ (

 āá èƓḪïƓ˸ǃå ɄǄ˯˳ǆ ǉƓ˱ƙ ɏ̇˯˵˸ǃå Ɇˮƿ ˥ǆ.èƓ˱˯˹˸ǃå 
ǏƏä̠ ˳ǁä îä̠ ƾǁä íƑ˱Ɨä ɄƟ ä̠ Ǆ  
ƕƜƑ˰ǁƑȸ îʕƴ˳ǁä ƕǂƟ̠Ǆ :ăǗĀà 

Ɏ˗ǃ ï˦ƶ˵ǃå ˚ɂ̊ ƶ˯ƕ èå̊ ƽ˲˸ǃå á˗ˮƙ ˖˻ơ Üßå̇ ˵ǃå ïå̇ ƿ îƓ˳ƙå ǑƼ èå˦ˠ˳ǃå Ǐǃāá ˙ˮ˯ƶƙā 
˯ǃ ˣǄǌ˯˴˸ǃåɖ˻ǀ˲  ǑƼ ˦ǋā ǚ˰ǆ ƓƶƑƓƞ ÿ˦ɜȻ Ɠǆ̠˹Ƶ í̇ƽǃƓƼ ÜƗƞƓ˲ǃå ÷ƓƬåā ßå̇˵ǃå ƗǄ˸Ƶ

 èǚǂǕåā ûƓ˟Ǖå ˥ǆ çí̠ƶ˯ǆ ÷å˦ǈá Ɠǌ˻Ƽ ̞ƶưā ̠ƿā ʕƵƓɣ˸ǃå Ɏ̠ơã Ɨǌƞåā Ɏ̇ǒ ɖɂ̇ɣǃå
 Ǌ˯ƞƓơ ÷Ɠ Ƭã ïå̇ ƿ îƓ˳ƙǙ ǊƶƼ˗ǒ ˥˻ƶǆ ü˦Ǆƪ ǉƓ˱ƙƓȺ í̇ ƽǃå Ɏ˗ǃ ˚ƼƓ˲ǃå ɖǄ˳Ȼ Ɠ˹ǌƼ ÜƗ ǌ˵ǃå

ǏǄƵ ú̇ ƶ˯ǃå ˙ˮ˯ƶɂā ÜþƓƶˠǃå ˥ǆ  èƓ˴ƪ˓˸ǃå Ɇˮƿ ˥ǆ ƓǌƵƓ Ƭã ƗǃāƓ˲ǆā ˥˻ḧǄǌ˯˴˸ǃå èƓƞƓơ
 ɄǄ˯˳ Ⱥ˸ þƓʿǃå ɖɂ˦˴ ǃ˯å ýƓƞï ǏǄƶƼ å̆ǃ Üɖɂ˦˴ Ǆ˯ǃ ̟ǒ̠˲ǃå þ˦ǌƽ˸ǃå Ɇl ǑƼ ɏïā̇ư ̇ǆá

 Ǒ˯ǃå èƓǆ˗˳ǃåā ƴǄ˴ǃå êƓ˯ǈåā ÜƗƶ ˵˸ǃå ˙˻ƹ èƓƞƓ˲ǃå ƗƼ̇ ƶ˸ǃ èƓƪåï˗ǃå Ɠǌƶ ˵ƙ 
(Howard & Sheth, 2001, P46) 

  çƑǄʕǂƴ˶ǁä xƳ ̝ ǁ˰ä :ăƑǆƑƙ 
 ç˦ˠ˳ǃƓȺ þ˦ǀȻ ÜƓǌƵƓ Ƭã ǏǄƵ çï˗ǀǃå ǊȻ˗ǃ ˗ǃ˦˯ƙā ÜƗƞƓ˲ǃå í˦ƞā ˣǄǌ˯˴˸ǃå üï˗ǒ ÿá ˗ƶȺ
 ǏǄƵ Ɠǌƶ˸ƞ íå̇ ˸ǃå èƓǆ˦Ǆƶ˸ǃå Ɨ ʸ˦ǈā ˤ˱ơ Ʉƿ˦˯ɂā ÜèƓǆ˦Ǆƶ˸ǃå ˥Ƶ ˖˲ ǃå Ǒǋā Ɨ ǃƓ˯ǃå
 ÿƎƼ ƗˢǋƓȺ ˃ ǃƓḧƙ èåî āá ç̇ ˸ƶǆ Ɨǆ˗Ƥ āá ƗƶǄƪ Ɲ˯˹˸ǃå ÿƓḪ åîƎƼ ÜèƓ˱˯˹˸ǃå Ɨƶ ˮ˟

˸ǃå ƴ˸ƞ ǑƼ ˗ǌ˯˱Ȼ ˣǄǌ˯˴˸ǃå ˕ǈƓḪ åîã Ɠǆá ÜƗơƓ˯˸ǃå ïíƓ˶˸ǃå ƴ ˸ƞ ˥ǆ ƓǌƑƓǀ˯ǈåā èƓǆ˦Ǆƶ
 ̠ǌ˯˱Ȼ Ǚ ̠ƿ xǄǌ˯˴ ǃ˸å ÿƎƼ Ɨ˷ ƽ˳˹ǆ ƗƽǄḧƙ èåîā Ɨ˹ƙ˻āï Ɨƽ˶Ⱥ Ɏ̇˯˵ƙ Ɨǆ̠Ƥ āá ƗƶǄƪ

 ƴ˸ƞ ǑƼ å̇ ˻˰ǂ) èƓǆ˦Ǆƶ˸ǃå ÜǑƙ˦ɂ̇ ǀǃå2000ó Ü22.( 
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) :ǑǄǒ Ɠ˸ ʼ èƓǆ˦Ǆƶ˸ǃå ƴ˸˱ǃ ˣǄǌ˯˴˸ǃå Ɠǌƕ ˥˻ƶ˯˴Ȼ Ǒ˯ǃå ïíƓ˶˸ǃå ˤǋá Ɇ˰˸˯ƙāƵˢƶǃå ˗ˮ ʕ
Ü2008ó Ü233( 
1- úïƓƶ˸ǃå ÜßƓƿ˗ƮǕå Üÿå̇ ˻˱ǃå Üç̇ ƪǕå :Ɨ ˶˳˵ǃå ïíƓ˶˸ǃå. 
2- . ôïƓƶ˸ǃå ÜèƓ˱˯˹˸ǃå ƗƽǄƹá Üÿ˦Ƶð˦˸ǃå Üƴˮǃå ýƓƞï ÜÿǚƵǗå :ƗɂïƓ˱˯ǃå ïíƓ˶ ǃ˸å  
3- . ˣǄǌ˯˴˸ǃå ƗȻƓ˸ơ èƓ˸ˢ˹ǆā ïƓ˵˯ǈǙå Ɨƶƪåā þǚƵǗå ɆƑƓƪā :ƗǆƓƶǃå ïíƓ˶˸ǃå  
4- å ˞ƶȺ ýāƓ˹ƙ :Ɨ ˮɂ̇ ˱˯ǃå ïíƓ˶˸ǃå. þå˗˳˯ƪǙåā  Ɲ˯˹˸ǃå ˝˲Ƽā ïƓ ˯Ƥå ÜƗ˸ƶ˟Ǖ 

ɄƏä̞ˬǁä s ƾ˹Ɨ :ăƑˮǁƑƙ 
 ƗǀȺƓ˴ǃå èƓǆ˦Ǆƶ˸ǃå Ǐǃã åíƓ˹˯ƪå íå̇ ƼǕå þ˦ǀȻ ÜèƓǆ˦Ǆƶ˸ǃå ƴ˸ƞ ˥ǆ ˣǄǌ˯˴˸ǃå Ǒǌ˯˹ǒ ÿá ˗ƶȺ
 Ǐǃã ÜƓǌƶ˸˱Ⱥ å˦ǆƓƿ Ǒ˯ǃå ç˗ǒ˗˱ǃå èƓǆ˦Ǆƶ˸ǃåā ÜƗǀȺƓ˴ǃå ˤǌƙ̇ ˮƤ ýǚƤ ˥ǆ Ɠǌ˻ǄƵ å˦Ǆ˶ơ Ǒ˯ǃå

 ÜƗ˹ɜ˸˸ǃå ý˦Ǆ˲ǃå ˥ǆ í˗Ƶ ƴưā ̝ƪƓ˹˸ǃå Ɇ˲ǃå ïƓ˯ƤƓȺ ÿ˦ǆ˦ǀȻ ú˦ƪ ƓǌǃǚƤ ˥ǆ Ǒ˯ǃåā
 ÜǑƵ˗˻˸˶ǃå):Ɠǌ˸ǋá ɆƑå˗ˮǃå ˣǄƙ ˤ ˻ǀ˯ǃ ˙˻ǒƓƶ˸ǃå ˥ǆ ƗƵ˦˸˱ǆ ˣǄǌ˯˴˸ǃå þ˗˳˯˴Ȼ ˣǃî ɆƞǕā

 ÜɄƪ˦ǒ2012ó Ü54.(  
1- Ɨ ơǚ˶ǃå) :Ɨ ˹ƽǃå ˙˻ǒƓƶ˸ǃå- Ɋ˸˹ǃå- Ɨơå̇ ǃå- ˤ Ǆ˴˯ǃå- ƗǈƓɜ˸ǃå- ßåíǕå-  ā˘ǃå. (û  
2-  :Ɨ ʸƓ˸˯ƞǙå ˙˻ǒƓƶ˸ǃå Ɇɜ˵ǃåā ˙ǌˢ˸ǃå)Ĳ ǑƵƓ˸˯ƞǙå êƓ ˯ơǙå- . (ðå̇ ˠǃå 
3- ˙ƶ˴ǃå) :ƗȻíƓ˶˯ƿǙå ˙˻ǒƓƶ˸ǃå- í˦ǀ˹ǃƓȺ ƗǈïƓǀǆ Ɨ˸ ʿǃå- Ɨ ơƓ˶˸ǃå ˃ ǃƓḧ˯ǃå-  ˃ ǃƓḧƙ

(çƓ ˲ǃå Ɋ˸ǈ . 
4- Ɨ ˶˳˵ǃå Ɨƶ˸˴ǃå) :Ɨ ˶˳˵ǃå ˙˻ǒƓƶ˸ǃå- ˙˟Ɠ˳˸ǃå ˞ ʽ˳ƙ- Ʉ˟å˦ƶǃå- ëā˙ǃå 

(Ɨɂ˦˹ƶ˸ǃå . 
 úǚ˯ƤƓȺ Ɨǆ˗˳˯˴˸ǃå ˙˻ǒƓƶ˸ǃå ɄǄ˯˳ƙā ǚ˰˸Ƽ ÜƓǋâå̇ Ƭ íå̇ ˸ǃå èƓǆ˗˳ǃåā ƴǄ˴ǃå Ɨƶ ˮ˟

 Ɨǆ˗˳˯˴˸ǃå ˙˻ǒƓƶ˸ǃå ˛ƽǈ Ǒǋ ˕˴ ǃ Üç̇ ˸ƶǆ Ɨǆ˗Ƥ āá ƗƶǄƪ ßå̇ ˵ǃ Ɨǆ˗˳˯˴˸ǃå ˙˻ǒƓƶ˸ǃå
 Ü˥˴ơ) Ɨ ˹˻ƙāï Ɨǆ˗Ƥ āá ƗƶǄƪ ßƓ˹˯ƿǙ2001Ü ó126 . ( 

 é˗˲ƙ ˗ƿ ßå̇ ˵ǃå ïå̇ ƿā ɆƑå˗ˮǃå ˤ ˻ǀƙ ˥˻ƕ Ɠǆ ˥ḧǃ Üßå̇ ˵ǃå ƗǄơ̇ ǆ ǑƙƋƙ ɆƑå˗ˮǃå ˤ ˻ǀƙ ˗ƶɁā
 ˞ƶȺ ƗƞƓơ ï˦ǌl ÿ˦ɜȻ ÿƋḪ ÜǊ̒Ǆƙ āá ßå̇˵ǃå ïå̇ƿ ʕƵ̠ƙ Ǒ˯ǃå Ʉƿå˦˸ǃå āá úā̇s ǃå

 Üɏ̇ɜǃå) Ɠǌ˹Ƶ ̟ ǃ˲å ʕ˯ǒ Ǒ˯ǃå ƗƞƓ˲ǃå ˥ǆ ƓơƓ˲ǃã ̇˰ǂá ç̠ǒ̠ƞ2006Ü ó93.( 
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 Þä̠˳ǁä îä̠ƽ :ăƑƴȿî 
 ǑƙƋƙ Ü÷ƓƬã Ǐ˶ ƿá Ǌǃ ɖǀ˲Ȼ Ǌǈá xǄǌ˯˴ ǃ˸å Ɏ̇ǒ ɏ̆ǃå Ɇǒ̠ˮǃå ïƓ˯Ƥåā ɆƑå̠ˮǃå ʕ ǀ˻ƙ ̠ƶȺ

ƽǃå ßå̇ ˵ǃå ƗǄơ̇ ǆ ˥ḧǃā Üßå̇˵ǃå ïå̇ƿ ̆˳ƙå ̠ƿ ƗǄơ̇˸ǃå ǉ̆ǋ ǑƼ xǄǌ˯˴ ǃ˸å ÿ˦ɜȻ ̟ ơ˻ ÜǑǄƶ
 ˥ǆ ïƓ ʹǆ ˙˻ƛƋƙ āá ÜßƓƿ˗ƮǕå āá ÜƗǄƑƓƶǃå íå̇ Ƽá ˙˻ƛƋ˯Ḫ Ɨˠ ˲˸ǃå úā˙ˢǃå ˞ƶ ǃ å̇ ˢǈā
 ǉƓ˱ƙ Ɨ ˮǄƪ èå̇ ˻ƺƙ ˣǄǌ˯˴˸ǃå ǏǄƵ á̇ ˠƙ ˗ǀƼ ÜɆǒ˗ˮǃå ïƓ ˯Ƥå ǑƼ Ɠǌ˻ǄƵ ˗˸˯Ƶå Ǒ˯ǃå ˙˻ǒƓƶ˸ǃå

 ïƓ ˯ƵǙ Ƌ˵˹˸ǃå Ɨǃāí āá Ɲ˯˹˸ǃå ïå̇ ǀǃå å˘ǋ ˥Ƶ ƴƞå̇ ˯ǒ ÿá ˥ɜ˸Ȼ ǊǈƎƼ ÜƗ ƪƓ ƪ āá ƗȻ˗ƑƓǀƵ èå
 ˘˳˯ǆ āá ˣǄǌ˯˴˸ǃå ˤ ʸ˗˯ƕ ƗǄơ̇ ˸ǃå ǉ˘ǋ ǑƼ ɖɂ˦˴˯ǃå Ɇƞï ïāí ð˙ˮɂā Ü˙Ƥà ǚǒ˗ƕ ïƓ˯˳ɂā
 ƴƞå̇ ˯ǒ Ǚ ǊǄƶ˱ƙ Ǒ˯ǃå Ɨ ˱ɂā˙˯ǃå ɆƑƓƪ˦ǃå ɄǄ˯˳ǆ Ɨˠƪå˦ƕ Ɨ ʼƓḧǃå èƓǆ˦Ǆƶ˸ǃƓȺ ßå̇ ˵ǃå ïå̇ ƿ

Ǚ ƗƵƓ˹ƿ ǊȻ˗ǃ ˗ǃ˦˯ƙ ÿáā Üïå̇ ǀǃå å˘ǋ ˥ƵƓǌƕ þƓƿ Ǒ˯ǃå í˦ǌ˱ǃå ç̇ ˸ƛ Ǒǋ ƗǄơ̇ ˸ǃå ǉ˘ǋā ÜǉîƓ˳ƙ 
 Ǒ˯ǃå Ɨ˴ƪ˓˸ǃåā ÜƗǌƞ ˥ǆ ÷Ɠ Ƭǘǃ ǑƑå̇ ˵ǃå ǉïå̇ ƿ ɖ˻ǀ˲˯ƕ ƗǀȺƓ˴ǃå Ɇơå̇ ˸ǃå ǑƼ ˣǄǌ˯˴˸ǃå
 Ɨǌƞ ˥ǆ ßå̇ ˵ǃå ïå̇ ǀǃ ǉîƓ˳ƙå ǏǄƵ ˣǄǌ˯˴˸ǃå ç˗ƵƓ˴ǆā Ɨ ʼƓḧǃå èƓǆ˦Ǆƶ˸ǃå ˤȻ˗ǀƙ ǏǄƵ Ɇ˸ƶƙ

ɂ̇˶ ƙ ǑƼ ƗǄ˰˯˸ ǃ˸å ƓǌƼå̠ǋá ʕǋá ɖǀ˲ƙ xǃ̆ƕ Ǒǋā ÜɎ̇Ƥáǃå ǑƼ ƴƪ˦˯ǃåā ƓǌƙƓ˱˯˹ǆ ˃ û˦˴
ÜǑǃíå˦ƶǃå)2006 ó Ü314 . ( 

 ƕǂƟ̠Ǆ :ăƑ˲ǄƑƢƴȸ ƑǄ ̞Þä̠ ˳ǁä  
 ˥ǆ ǑƑå̇ ˵ǃå ǉïå̇ ƿ îƓ˳ƙå Ɨ Ǆ˸Ƶ ˤ ˻ǀ˯ƕ ˣǄǌ˯˴˸ǃå þ˦ǀȻ ßå̇ ˵ǃå Ɨ Ǆ˸Ƶ ˗ƶȺ :ßå̇ ˵ǃå ˗ƶȺ Ɠǆ ˤ ˻ǀƙ
 ƗƶǄ˴ǃå èßƓƞ åîƎƼ ÜǙ þá ˔ƪƓ˹˸ǃå ÷Ɠ ƬǗå Ǌǃ ˕ǀǀơ ƗƶǄ˴ǃå Ɇǋā ƗǀȺƓ˴ǃå ǊƙƓƶƿ˦ƙ ˖˻ơ
 ƗǄ˸Ƶ ̠ƶȺ ǑƙƋȻ Ɏ̆ǃå ʕǀ˻˯ǃåā .Ơ˲ Ʈ ̨ɜƶǃåā ĄƓưåï ÿ˦ɜƪ ǊǈƎƼ xǄǌ˯˴ ǃ˸å èƓƶƿ˦ƙ ɖƼā

åā ßå̇ ˵ǃå ƗƶǄ˴ǃå ÷Ɠ Ƭã Ɏ˗ǆ ǑƼ Ɇ˰˸˯ǒ ɏ˘ǃÜƗƞƓ˲Ǆǃ Ǌǆ˗ǀƙ Ɠǆ ƗǀȺƓˠǆ ǏǄƵ Ʉƿ˦˯ǒ å˘ǋā 
 ˗˻ƶȺ ˗˲Ⱥ Ɋ ƙ̇ ƙ ßå̇ ˵ǃå ïå̇ ƿ ˤ ˻ǀƙ Ɨ ˮǄƪ āá Ɨ ƕƓ˱Ȼɀā ÜƓǌ˹ǆ ƴƿ˦˯ǆ ˦ǋ Ɠǆ ƴǆ ƗƶǄ˴ǃå

 ÿ˦˱˯˹ ǃ˸å Ɠǌǆ̠ƿ Ǒ˯ǃå èƓǆ˦Ǆƶ˸ǃå Ɨʾå̠˶ Ⱥ˸.ˣǄǌ˯˴˸Ǆǃ(Kotler ,P. 1997)  
ƕƨäî˕ǂǁ Ǐƾ ˬ˞˭ǁä ˒ǆƑ˯ǁä 

ƕƨäî˕ǁä ƛǊ˷Ǆ 
˸˯ƶƙ ƴ˸ƞ ýǚƤ ˥ǆ ƓǌƼå˗ǋá Ǐǃå ý˦Ʈ˦Ǆǃ ǑǄ˻Ǆ˲˯ǃå ǑƽƮ˦ǃå Ɲǌ˹˸ǃå ǏǄƵ Ɨƪåï˗ǃå ǉ˘ǋ ˗

 ˙˻ƛƋƙā ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ þå˗˳˯ƪå ˦˲ǈ ˥˻ḧǄǌ˯˴˸ǃå èƓǋƓ˱ƙå Ɇ˻Ǆ˲ƙā ˃ Ʈ˦ƙā 
 ɄǄ˯˳˸Ⱥ ǑƑå̇ ˵ǃå ˤǋïå̇ ƿ ǏǄƵ ƴƿå˦˸ǃå ǉ˘ǋ.ǊǄơå̇ ǆ 
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ƕƨäî˕ǁä çƑǆƑ Ɠ îìƑ˴ǄĀ öʕ ǆ 

ǃå ˥ǆ ˥˻Ƶ˦ǈ ǏǄƵ Ɨƪåï˗ǃå ǉ˘ǋ ˗˸˯ƶƙ èƓǈƓ ˮ:Ɠ˸ǋ 
1-  ýǚƤ ˥ǆ Ɠǌƶ˸ƞ ˤƙ Ǒ˯ǃåā Ɨ ǈå˗˻˸ǃå Ɨƪåï˗ǃƓȺ ƗǀǄƶ˯˸ǃå èƓǈƓ ˮǃå Ǒǋā :Ɨ ǃāǕå èƓǈƓ ˮǃå

. ƓǌƙƓ ư̇ Ƽā Ɨƪåï˗ǃå ƗǄ˭ƪǕ ƓǀƼā Ɠǋíå˗Ƶå ˤƙ Ǒ˯ǃå ÿƓ ˮ˯ƪǙå Ɨ˸ƑƓƿ 
2-  ˙˻ƹā çï˦˵˹˸ǃå éƓ˲ȺǕåā Ɨ ˮ˹ƞǕåā Ɨ Ɂ̇ ƶǃå ƴƞå̇ ˸ǃå ǑƼ ˕Ǆ˰˸ƙā :Ɨɂ˦ǈƓ˰ǃå èƓǈƓ ˮǃå

 çï˦˵˹˸ǃå. ˖˲ ǃå ÷˦ ư˦˸Ⱥ ƗǀǄƶ˯˸ǃå 
ƕƨäî˕ǁä Ʋ˶˭˯Ǆ 

 ˛Ǆƕå̇ ˟ Ɨ˹ǒ˗ǆ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ Ǒǆ˗˳˯˴ǆ ƴ ˸ƞ ǑƼ Ɨƪåï˗ǃå ƴ˸˯˱ǆ Ɇ˰˸˯ǒ
 ǉ̆ǋ ˥ǆ ʕǌƙƓƞƓ˯ơå ÿā̇˯ Ȼ˵ ˥ǒ̆ǃåā.ƴƿå˦˸ǃå  

ƕƨäî˕ǁä ƕ˷˹Ƴ 
 ˤ˱ơ ˙ˮḧǃ å̇ ˢǈ ˣǃîā ɆǆƓ˵ǃå ˙˶˲ǃå æ˦Ǆƪá ˥ǆ Ǚ˗ƕ Ɨ˹˻ƶǃå æ˦Ǆƪá ǏǄƵ Ɨƪåï˗ǃå è˗˸˯Ƶå

˗ǃå ƴ˸˯˱ǆ ɖ˻ǀ˲˯ǃā Üˤǌ˻ǃã ý˦Ʈ˦ǃåā Ʉ˵ḧǃå ƗɁ˦ƶƮā ǉíå̇ Ƽá ƗƼ̇ ƶǆ ǏǄƵ çï˗ǀǃå þ˗Ƶā Ɨƪåï
 ǑƼ ǑƵƓ˸˯ƞǙ ɆƮå˦˯ǃå ƴƿå˦ǆ Ǒǆ˗˳˯˴ǆ ˥ǆ Ɨ Ƒå˦˵Ƶ Ɨ˹˻Ƶ ˘Ƥá ˤƙ ˗ǀƼ Ɨƪåï˗ǃå úå˗ǋá

) ƴɂð˦ƙ ˤƙ  ˖˻ơÜ ÿƓ ˮ˯ƪå çïƓ˸˯ƪå ɖɂ̇ ˟ ˥Ƶ èƓǈƓ ˮǃå ƴ ˸˱ƙ ˤƙ ˗ƿā Ü˛Ǆƕå̇ ˟ Ɨ˹ǒ˗ǆ450 (
ǃå ˗ƶȺ Ü˥˻ḧǄǌ˯˴˸ǃå ǏǄƵ ƗǈƓ ˯ƪåƪåï˗ǃå Ɨ˹˻Ƶ ɉā˙Ƭ Ǌ ǄƵ ɖˮˠ˹ƙ ˔˻˱˯˴˸ǃå ÿá ˥ǆ ˗ǂƋ˯ ÜƗ

 ) ƓǌƵƓƞ̇ ˯ƪå ˤƙ Ǒ˯ǃå èƓǈƓ ˯ƪǙå í˗Ƶ ƸǄɁā430  èƓǈƓ ˯ƪǙå ˝˲Ƽā ɖ˻ƿ˗˯ǃå ˗ƶɁā ƗǈƓ ˯ƪå (
 ) ˦ǋ Ɇ˻Ǆ˲˯Ǆǃ ƠǃƓ˶ǃå ÿá ˥˻ˮƙ400  ) Ǌ˯ˮ˴ǈ Ɠǆ ɏá ƗǈƓ ˯ƪå (88 % ÷˦ ˸˱ǆ ˥ǆ (

. ç˗˻ƞ Ɨ ˴˹ǃå ǉ˘ǋ ˗ƶƙā ƗƵð˦˸ǃå èƓǈƓ ˯ƪǙå 
 æäìàƕƨäî˕ǁä 

 èƓƪåï˗ǃåā ÜƗƿǚƶǃå èåî èƓ ƕíǕå Ǐǃã ÷˦ ƞ̇ ǃƓȺ (ƗǈƓ ˯ƪǙå) Ɨƪåï˗ǃå çåíá íå˗ƵƎȺ ˖ơƓ ǃå þƓƿ
 èƓ ư̇ Ƽā ƗǄ˭ƪá ǏǄƵ íƓ˸˯ƵǙƓɁā ÜƗǌƕƓ˵˯˸ǃåÜƗƪåï˗ǃå  ßå̊ ƞá ç˗Ƶ ˕˹˸˷ƙ ˗ƿāƵ˦˲˹ǃå ǏǄ 

:ǑǃƓ˯ǃå 
 ß̊ ˱ǃå:ýāǕå .æ˦˱˯˴˸Ǆǃ Ɨ ˶˳˵ǃå èƓǈƓ ˮǃå ˥Ƶ ƗǄ˭ƪǕå ˥ǆ ƗƵ˦˸˱ǆ ˥˸˷˯ǒ  
 ß̊ ˱ǃå ɆƮå˦˯ǃå ƴƿå˦ǆ þå˗˳˯ƪå ˛ ʿȻ :ǑǈƓ˰ǃå.ǑƵƓ˸˯ƞǙå  
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 ß̊ ˱ǃå:˖ǃƓ˰ǃå  ƴƿå˦ǆ ǏǄƵ ǑƑå̇ ˵ǃå ïå̇ ǀǃå îƓ˳ƙå Ɇơå̇ ǆ ˥Ƶ ƗǄ˭ƪǕå ˥ǆ ƗƵ˦˸˱ǆ ˥˸˷˯ǒ
 ɆƮå˦˯ǃå.ǑƵƓ˸˯ƞǙå 

ƕƨäî˕ǁä æäìà ú˕Ƭ 
 ˤƙ ˗ƿā Ɠǌ˻˸ɜ˲˯ǃ Ǒ˸Ǆƶǃå ˖˲ ǃƓȺ ˥˻˸˯ǌ˸ǃåā ˥˻˶˯˳˸ǃå ˥ǆ í˗Ƶ ǏǄƵ ƗǈƓ ˯ƪǙå ô̇ Ƶ ˤƙ

ǌǃ˦ơ ˤǌƙƓˢơǚǆ ˘Ƥá Ǐǃã ̞ǄƮā ÿá Ǐǃã xǃî ǏǄƵ ĄßƓ˹ƕ ƗǈƓ˯ƪǙå Ɇǒ̠ƶƙ ʕƙ ̟ ơ˻ ÜƓ
 Ɠǌ˯ƺ Ʈ.Ɨ ƑƓǌ˹ǃå  

ƕƨäî˕ǁä æäìà çƑ ƙ  
 ) Ɠƽǃá ìƓ ǈā˙Ḫ ǑǄƤå˗ǃå ûƓ˴ƙǙå ïƓ ˯Ƥå þå˗˳˯ƪå ˤƙCronbach Alpha Ɏ˗ǆ ñƓ ʿǃ Ü( 

 ǑƼ çí˦ƞ˦˸ǃå ƗǄ˭ƪǕå ɆḪ ˥Ƶ ˥˻ƛ˦˲ ˸ǃå èƓȺƓƞã ǑƼ ɖƪƓ˹˯ǃåýā˗˱ǃåā .ñƓ ʿ˸ǃå )1˥˻ˮǒ ( 
 ƝƑƓ˯ǈ. Ɨƪåï˗ǃå ǉ˘ǌǃ èƓ ˰ǃå çåíá 

) üĀ˕Ɯ1(Ƒƻǁà ëƑ ǆĀ˗ǀ) ðƑ ʽǄ ƕǆƑ ˭ƨǗä ìƑƴȸǓ ǏǂƢä˕ǁä úƑ˲ƗǗä çƑ ƙ ɄǄƑƴǄ ( 
ˢƽ˗ǁä ˕ƴ ǁä çä̠ ƾƻǁä ì˕Ƴ Ƒƻǁà ëƑ ǆĀ˗ǀ 

1  ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ýä˕˱˭ƨä 5 89 

2  ǍǂƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǂǁ ǈƗƑƜƑ˰ǁ ˡǂǊ˭˲˶ǁä ûäîìâ
 ɄƬäˤ˭ǁä ƲƽäˤǄ.ǏƳƑ˶˭ƜǗä 

5 80 

3  çƑ˯˭˷˶ǁƑȸ ƕƬƑ˱ǁä çƑǄˤǂƴ˶ǁä ˣƳ ˡǂǊ˭˲˶ǁä ˔˰ȸ
 ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä.ǏƳƑ˶˭ƜǗä 

7 85 

4  ǍǂƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǁä ɄƏä˕ˬǁ ˡǂǊ˭˲˶ǁä ˢ ˹ƾƗ
 ɄƬäˤ˭ǁä ƲƽäˤǄ.ǏƳƑ˶˭ƜǗä 

4 88.7 

5  ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǂǁ ǏƏä̠ ˳ǁä îä̠ ƾǂǁ ˡǂǊ˭˲˶ǁä íƑ˱Ɨä
  ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ 

7 76 

6  ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǂǁ ǏƏä̠ ˳ǁä îä̠ ƾǂǁ ˡǂǊ˭˲˶ǁä ˢ ˹ƾƗ
Þä̠ ˳ǁä ˕ƴȸ ƑǄ ƕǂƟ˗˶ǁ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ 

8 77 

) ýā˗˱ǃå Ơư˦ǒ1 ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ þå˗˳˯ƪå ˦ǋā Ɇǀ˯˴˸ǃå ˙˻ƺ˯˸Ǆǃ èƓ ˰ǃå ˤ ʾ (
 ˕ƺǄƕ Ǒ˯ǃåā)89(  ǏǄƵá ˗˲Ḫ)ā76(  ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǄǃ ˣǄǌ˯˴˸ǃå îƓ˳ƙå ˗ƶ ǃ

 ˗˲Ḫ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ Ɠǌ˹ƵÜǏǈíá  Ɠƽǃá ìƓ ǈā˙Ḫ èå̇ Ƭ˓ǆ ý˗ƙā
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)Cronbach Alpha ǏǄƵ ǉǚƵá ( ýƓƵ èƓ ƛ ɆǆƓƶ˸Ⱥ ƗǆƓƵ çï˦˶Ⱥ Ɨƪåï˗ǃå çåíá ƴ˯˸ƙ
.Ɨƪåï˗ǃå ôå̇ ƹá ɖ˻ǀ˲ƙ ǏǄƵ Ɠǌƙï˗ǀɁā 

çƑǆƑ ˬǁä Ʉ˹ǂ˰Ɨ ˒˹ǁƑƨà 
1-  ƗǆƓƶǃå èƓǈƓ ˮǃå ǏǄƵ ú̇ ƶ˯Ǆǃ Ɨɂ˦˭˸ǃå ˔˴˹ǃåā èåïå̇ ḧ˯ǃå ǑƼ Ɇ˰˸˯˸ǃå ǑƽƮ˦ǃå Ɇ˻Ǆ˲˯ǃå

. Ɨƪåï˗ǃå Ɨ˹˻ƶǃ 
2- Ɋƪ˦˯˸ǃå ƗƼ̇ ƶ˸ǃ ƗɂïƓ ʹ˸ǃå èƓƼå̇ ˲ǈǙåā Ɨ ƕƓ˴˲ǃå èƓˠƪ˦˯˸ǃå ǃå èƓȺƓƞǗ þƓƶǃå ˥˻ƛ˦˲ ˸

. ÿƓ ˮ˯ƪǙå èåïƓ ʸ ǏǄƵ 
3- . èƓ ư̇ ƽǄǃ ïå˗˲ǈǙåā ɉƓ ƙïǙå ïƓ ˯Ƥå 

ǏƏƑ˴ƟǕä Ʉ˹ǂ˰˭ǁä ƛƏƑ˭ǆ 
ƕƨäî˕ǁä ƕ˷˹Ƴ ì˗ƺà ˛ƏƑ˴Ƣ 

 ˔˴ơ Ɨƪåï˗ǃå Ɨ˹˻Ƶ íå̇ Ƽá ˝ƑƓ˶˳ǃ ƓƽƮā ǑǃƓ˯ǃå ýā˗˱ǃå ˥˻ˮǒÜ˛˹˱ǃå Ü˙˸ƶǃå åɆǋ˓ ˸ǃ 
ÜǑ˸Ǆƶǃå :˕ǈ̇ ˯ǈǗå þå˗˳˯ƪǙ Ǒǆ˦˻ǃå ý˗ƶ˸ǃå 

 üĀ˕Ɯ)2ƕƨäî˕ǁä ƕ˷˹Ƴ ìä̠ ƺà ˛ƏƑ˴Ƣ ( 
˗˹Ƹ˭˶ǁä ƕ˫ƻǁä îä̠ ḥ˭ǁä ƕɀˤ˫˶ǁä ƕ ˲˷ǁä 

 
˙˷˯ǁä 

˗Ḩí 
Ǎˮǆà 
öʕ ˶˯˶ǁä 

289 
111 
400 

72.25% 
27.75% 
100% 

 
 
  ˗˶ƴǁä 

18ı 25 
26- 34 
35-40 
40  úʕƺ Ƒ˶ƺ 

öʕ ˶˯˶ǁä 

131 
103 
90 
76 
400 

32.75% 
25.75% 
22.5% 
19% 
100% 

 
 
 Ʉǉˑ˶ǁä
   Ǐ˶ǂƴǁä 

Ɉƨˤ˭˶ǁä ˣǄ Ʉƽà 
Ɉƨʕ Ǆ˭ ýʕǂƓìĀà ɍʕǆƑƙ 
ǏǁƑƳ ýˤǂƓì Āà ǏƴǄƑƜ 
ǏƴǄƑƜ ˣǄ ǍǂƳà 
öʕ ˶˯˶ǁä 

58 
98 
177 
67 
400 

14.5% 
24.5% 
44.25% 
16.75% 
100% 
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 ü˕ƴǄ
ýä˕˱˭ƨä 
 ƲƽäˤǄ
 ɄƬäˤ˭ǁä
ǏƳƑ˶˭ƜǗä 

ýˤ˹ǁä Ǐƺ ƕƳƑƨ ˣǄ Ʉƽà 
 Ǎǁä ƕƳƑƨ ˣǄ3 çƑƳƑƨ 

 ˣǄ3  Ǎǁâ çƑƳƑƨ5 çƑƳƑƨ 
 ˣǄ ˗ˮǀà5 çƑƳƑƨ 

öʕ ˶˯˶ǁä 

42 
91 
167 
100 
400 

10.5% 
22.75% 
41.75% 
25% 
100% 

) ýā˗˱ǃå ˥ǆ Ơ˷˯ǒ2) ˕ƺǄƕ Ɨƪåï˗ǃå Ɨ˹˻Ƶ ˥ǆ ï˦Ḫ˘ǃå Ɨ ˴ǈ ÿá (72.25% ˥˻ơ ǑƼ (
) Ɨƪåï˗ǃå Ɨ˹˻Ƶ ˥ǆ éƓǈǗå Ɨ ˴ǈ ˕ƺǄƕ27.75%) ÿá Ơ˷˯ǒ Ɠ˸Ḫ (32.75 Ɨ˹˻Ƶ íå̇ Ƽá ˥ǆ (
 ˥ǆ ëāå̇ ˯ƙ ˤǋïƓ˸Ƶá ˕ǈƓḪ Ɨƪåï˗ǃå18- 25  Ɨ ˴˹ǃå Ɠǌ˻Ǆƙ Ɨ˹ƪ25.75% ˥ǒ˘ǃå ˥ǆ 

 ˥ǒ˘ǃå) ˥˻ƕ Ɠǆ ˤǋïƓ˸Ƶá ëāå̇ ˯ƙ26- 34 íå̇ Ƽá ˥ǆ Ɨ ǃƓƵ Ɨ ˴ǈ ÿá ǏǄƵ ý˗ǒ å˘ǋā ÜƗ˹ƪ ( 
) ýā˗˱ǃå ˥ǆ Ơ˷˯ɂā ÜæƓ ˵ǃå Ɨ˭Ƽ ˥ǆ ˤǋ Ɨƪåï˗ǃå Ɨ˹˻Ƶ2˥ǒ˘ǃå Ɨ˹˻ƶǃå íå̇ Ƽá í˗Ƶ ÿá ( 
 ) ʕǌ˯ˮ ǈ˴ ̞ǈƓḪ ǑǃƓƵ þ˦Ǆƕí āá ǑƶǆƓƞ Ɇǋ˓ǆ ÿ˦Ǆ˸˲Ȼ44.25% ÿáā ÜƗ ˴ǈ ǏǄƵá Ǒǋā ( 

 ˥ǆ ɆƮå˦˯ǃå ƴƿå˦ǆ þå˗˳˯ƪå ý˗ƶǆ3 - 5  ˕ƺǄƕ ˖˻ơ ÜǏǄƵǕå Ɨ ˴˹ǃå ˕ǈƓḪ èƓƵƓƪ
)41.75 %) Ɨ ˴˹ǃå ˕ǈƓḪ ˥˻ơ ǑƼ (10.5% ɆƮå˦˯ǃå ƴƿå˦ǆ þå˗˳˯ƪå Ɨ ˴ǈ Ǒǋ (

. ɆƿǕå Ɨ ˴˹ǃå Ǒǋā ƗƵƓƪ ˥ǆ ɆƿǕ ǑƵƓ˸˯ƞǙå 
ƕƨäî˕ǁä çä̠ ˹Ƹ˭Ǆ ɂƬĀ 

 ǑƕƓ˴˲ ǃå Ɋƪ˦ǃå æƓ˴˯ơå ʕƙ ̟ ơ˻ ÜƗƪåï̠ǃå èå̇˻ƺ˯˸ǃ ĄƓƽƮā Ɨƪåï̠ǃå ˥ǆ ß̊˱ǃå å̆ǋ ô ƶ̇Ȼ
 èƓɣƪ˦˯˸ǃå ʕ ʾÿƎƼ ǊǄƵā ÜƗǈƓ˯ƪǙå èå̇ǀƼ ˥ǆ ç̇ǀƼ ɆḪ Ɨ˸ǋá ÿƓɁā ÜɏïƓ́ ǃ˸å úå̇˲ǈǙåā
 Ɠǌƶǆ ɆǆƓƶ˯ǃå ˤ˯˻ƪ ǑƪƓ˸˳ǃå é̇ ɜ ǃ ñƓ ʿ˸ǃ ƓǀƼā Ɨƪåï˗ǃå Ɠǌ˻ǃã ˕ǄƮ˦ƙ Ǒ˯ǃå Ɨ ƕƓ˴˲ǃå

 ˦˲˹ǃå ǏǄƵ:ǑƙǓå 
 

˜ƻ˱˷Ǆ Ɉƨˤ˭Ǆ ƲƻƗ˗Ǆ 

2.49 ɄƽƉƺ 2.5-49  3.5  úʕƺ Ƒ˶ƺ 
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 ƕƨäî˕ǁä îĀƑ˰˶ǁ ƕɀîƑ ʷ˶ǁä çƑƺä̠ ˰ǆǗäĀ ƕ ƓƑ˲˰ǁä çƑ˞ƨˤ˭˶ǁä åƑ˲Ɵ 
Ǐˬ˹ǂǁä ˡǂǊ˭˲˶ǁä Ɍ˕ǁ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƕɚ ƪ ýä˕˱˭ƨä :ǗĀà 

 ) üĀ˕Ɯ3 ýä˕˱˭ƨƑȸ ƕƾǂƴ˭˶ǁä çä̠ ƾƻǁä Ʋ ˶˯ǁ ƕɀîƑ ʷ˶ǁä çƑƺä̠ ˰ǆǗäĀ çƑ˞ƨˤ˭˶ǁä ˣ˹ˬǐ :(ƲƽäˤǄ  
.Ǐˬ˹ǂǁä ˡǂǊ˭˲˶ǁä Ʉˬƽ ˣǄ ɄƬäˤ˭ǁä 

  ˢƽî
æ̠ ƾƻǁä 

                   çä̠ ƾƻǁä Ɉƨˤ˭˶ǁä 
ǏƓƑ˲˰ǁä 

 ùä̠ ˰ǆǗä
 ɍîƑ̫ ǁ˶ä 

ƕ Ɨ˗˶ǁä 

1  ƕƺ˗ƴ˶ǁ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ý˕˱˭ƨä
ýƑƳ Ʉɚ˳ȸ ƑǊƜƑ˭Ɵä Ǐ˭ǁä çƑ˯˭˷˶ǁä 

3.92 1.07 1 

5  ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ ƑǆƑ Ɵä ˕˶˭Ƴä
 ˕ǐ˕˰˭ǁ ǏƳƑ˶˭ƜǗä ˕ǐ˕ƴǂǁ ƕ Əä̠ ˳ǁä ǏƗäîƑ Ƣ
çƑ˯˭˷˶ǁä ˣǄ 

3.88 1.03 2 

2  ù˗ƴ˭ǂǁ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ý˕˱˭ƨä
æ˕ǐ˕˯ǁä çƑ˯˭˷˶ǁä ǍǂƳ 

3.78 1.12 3 

4  öǘ˝ǘǁ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ƲȸƑƗä
çƑ˯˭˷˶ǁƑȸ ɔǂƴ˭Ɨ Ǐ˭ǁä çƑǆǘƳǗä ǍǂƳ 

3.54 1.05 4 

3  öǘ˝ǘǁ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ý˕˱˭ƨä
 ǍǂƳƑǊƜƑ˭Ɵä Ǐ˭ǁä çƑ˯˭˷˶ǁä ˛ƏƑ˴Ƣ 

3.27 1.11 5 

ýƑƴǁä ɍîƑ̫ ǁ˶ä ùä̠˰ǆǗĀ ǏƓƑ˲˰ ǁä Ɉƨʕ˭˶ǁä 3.68 0.82  

 Ǒ˯ǃå èƓ˱˯˹˸ǃå ƗƼ̇ ƶ˸ǃ ÷Ɠ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ þ˗˳˯ƪå " ǏǄƵ ˝˹ƙ Ǒ˯ǃå ç̇ ǀƽǃå èßƓƞ
) ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ǏǃāǕå Ɨ ƙ̇ ˸ǃå ǑƼ " þƓƵ Ɇɜ˵Ⱥ ƓǌƞƓ˯ơå3.92 ƸǄƕ ɏïƓ́ǆ úå̇˲ǈåā (

)1.07 ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ÿ˦ǆ̠˳ ˯˴Ȼ ˥˻ḧǄǌ˯˴ ǃ˸å ÿá Ɨ˱˯˹ǃå ǉ̆ǋ ̇˻ ƽ˴ƙ ˥ɜ˸ɂā Ü(
˲Ȼ Ǒ˯ǃå èƓ˱˯˹˸ǃå ƗƼ̇ ƶ˸ǃ þ˗˳˯ƪå " ç̇ ǀƽǃå èßƓƞ Ɠ˸Ḫ ÜþƓƵ Ɇɜ˵Ⱥ Ɠǌǈ˦ƞƓ˯ 

 Ɨ ƙ̇ ˸ǃå ǑƼ " ƓǌƞƓ˯ơå Ǒ˯ǃå èƓ˱˯˹˸ǃå ˝ƑƓ˶Ƥ ǏǄƵ ÷ǚ˟ǚǃ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ
) ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ç̇ ˻ƤǕå3.27) ɏïƓ́ǆ úå̇˲ǈåā (1.11 ˕Ǆ˶ơ ç̇ ǀƽǃå ǉ˘ǋ ÿá Ɍơǚǒ (

ÿá ǏǄƵ ý̠ǒ å̆ǋā ÜɊƪ˦ǆ˯ Ɏ˦˯˴˸Ⱥ ç̇˻ƤǕå Ɨƙ̇˸ǃå ǏǄƵ ǌ˯˴˸ǃå ˞ƶȺȻ Ǚ ˥˻ḧǄ ÿ˦ƶǄɣ
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 Ǚ ƴƿå˦˸ǃå ǉ˘ǋ ˞ƶȺ ÿá āá ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ èƓ˱˯˹˸ǃå ˝ƑƓ˶Ƥ ǏǄƵ
 ˥ǆ æ˦Ǆˠ˸ǃå ï˗ǀǃƓȺ èƓ˱˯˹˸ǃå ˝ƑƓ˶Ƥ Ơư˦ƙ.ˣǄǌ˯˴˸ǃå 

ǏƏä̠˳ǁä îä̠ƾǁä ɄƟä̠Ǆ :ăƑǆƑƙ 
) üĀ˕Ɯ4 ˡǂǊ˭˲˶ǁä ûäîìƌȸ ƕƾǂƴ˭˶ǁä çä̠ ƾƻǁä Ʋ ˶˯ǁ ƕɀîƑ ʷ˶ǁä çƑƺä̠ ˰ǆǗäĀ çƑ˞ƨˤ˭˶ǁä ˣ˹ˬǐ :(

.Ʋƽäˤ˶ǁä Ǉ˖ǉ ǍǂƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǂǁ ǈƗƑƜƑ˰ǁ 
 ˢƽî
æ̠ ƾƻǁä 

                        çä̠ ƾƻǁä  Ɉƨˤ˭˶ǁä
ǏƓƑ˲˰ǁä 

 ùä̠ ˰ǆǗä
 ɍîƑ̫ ǁ˶ä 

ƕ Ɨ˗˶ǁä 

6  ƲƽäˤǄ ǍǂƳ ƑǊ˷Ƴ þǘƳǗä ˢ˭ǐ Ǐ˭ǁä çƑ˯˭˷˶ǁä þä
 ƕƜƑ˰ǁä îˤƴƪ ɍ˕ǁ ˕ǁˤƗ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä

ƑǊ˵ƴȸ Þä̠ ˳ǁ 

4.10 1.09 1 

10 çƑ˯˭˷˶ǁä þä  ƲƽäˤǄ ǍǂƳ ƑǊ˷Ƴ þǘƳǕä ˢ˭ǐ Ǐ˭ǁä
ǏǄƑ˶˭ǉä ˗˹ˮƗ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä 

4.06 1.15 2 

7  ǍǂƳ ƑǊ˷Ƴ þǘƳǕä ˢ˭ǐ Ǐ˭ǁä çƑ˯˭˷˶ǁä Ʉ˶ƴƗ
ǏƗƑƜƑ ˭Ɵä ƕ ˬǂƗ ǍǂƳ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ 

4.73 1.07 3 

9  ƑǊ˷Ƴ þǘƳǕä ˢ˭ǐ Ǐ˭ǁä æ˕ǐ˕˯ǁä çƑ˯˭˷˶ǁä ˗˹ˮƗ
 çƑƜƑƟ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ æ˕ǐ˕Ɯ

ɍ˕ǁ 

3.71 1.12 4 

8  ƲƽäˤǄ ǍǂƳ ƑǊ˷Ƴ þǘƳǕä ˢ˭ǐ Ǐ˭ǁä çƑ˯˭˷˶ǁä þä
 ˗˶˭˲˶ǁä ˗˹Ƹ˭ǁä ƲǄ ǍƪƑ˶˭Ɨ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä

.ǏƗƑ îy Ǐƺ 

3.54 1.14 5 

ýƑƴǁä ɍîƑ̫ ǁ˶ä ùä̠˰ǆǗäĀ ǏƓƑ˲˰ ǁä Ɉƨʕ˭˶ǁä 3.93 0.90  

 ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ Ɠǌ˹Ƶ ÿǚƵǙå ˤ˯ǒ Ǒ˯ǃå èƓ˱˯˹˸ǃå ÿå " ǏǄƵ ˝˹ƙ Ǒ˯ǃå ç̇ ǀƽǃå èßƓƞ 
 ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ǏǃāǕå Ɨ ƙ̇ ˸ǃå ǑƼ " Ɠǌ˷ƶȺ ßå̇ ˵ǃ ƗƞƓ˲ǃå ï˦ƶƬ ɏ˗ǃ ˗ǃ˦ƙ ǑƵƓ˸˯ƞǙå

)4.10) ƸǄƕ ɏïƓ́ǆ úå̇˲ǈåā (1.09 èƓ˱˯˹˸ǃå ˞ƶȺ ÿá Ɨ˱ ˯˹ǃå ǉ˘ǋ ˙˻˴ƽƙ ˥ɜ˸ɂā Ü(
 ǏǄƵ Ɠǌ˹Ƶ ÿǚƵǙå ˤ˯ǒ Ǒ˯ǃå ˣǄǌ˯˴˸ǃå Ɏ˗ǃ ƗƞƓ˲ǃå ï˦ƶƬ ˗ǃ˦ƙ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ

 ÿǚƵǗå ˤ˯ǒ Ǒ˯ǃå èƓ˱˯˹˸ǃå ÿå " ç̇ ǀƽǃå èßƓƞ Ɠ˸Ḫ ÜǊƙƓƞƓơ ÷Ɠ ƬǗ ƓǌƑå̇ ˵ǃ Ǐƶ˴Ȼ ǊǄƶ˱ƙā
 Ɨ ƙ̇ ˸ǃå ǑƼ " ǑƙƓ ï̋ ǑƼ ˙˸˯˴˸ǃå ˙˻ƺ˯ǃå ƴǆ ǏƬƓ˸˯ƙ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ Ɠǌ˹Ƶ
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) ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ç̇ ˻ƤǕå3.54ʹǆ úå̇ ˲ǈåā () ɏïƓ1.14 ÿá Ɨ˱ ˯˹ǃå ǉ˘ǋ ˙˻˴ƽƙ ˥ɜ˸Ȼ (
 ǏƬƓ˸˯ƙ Ǚ ˗ƿ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ Ɠǌ˹Ƶ ÿǚƵǙå ˤ˯ǒ Ǒ˯ǃå èƓ˱˯˹˸ǃå ˞ƶȺ

. ˥˻ḧǄǌ˯˴˸ǃå èƓ ï̋ ǑƼ ˙˸˯˴˸ǃå ˙˻ƺ˯ǃå ƴǆ 
 ) üĀ˕Ɯ5 ˡǂǊ˭˲˶ǁä ýƑ ʽȸ ƕƾǂƴ˭˶ǁä çä̠ ƾƻǁä Ʋ ˶˯ǁ ƕɀîƑ ʷ˶ǁä çƑƺä̠ ˰ǆǗäĀ çƑ˞ƨˤ˭˶ǁä ˣ˹ˬǐ :( 

 ʕ ǂƴ˶ǁä ˣƳ ˔˰ ǁƑȸ.ƕɚ ˳ǁä Ǉ˖ǉ ǍǂƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǁƑȸ ƕƬƑ˱ǁä çƑǄ 
 ˢƽî
æ̠ ƾƻǁä 

çä̠ ƾƻǁä  Ɉƨˤ˭˶ǁä
ǏƓƑ˲˰ǁä 

 ùä̠ ˰ǆǗä
 ɍîƑ̫ ǁ˶ä 

ƕ Ɨ˗˶ǁä 

17  çƑǄˤǂƴǄ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ Ǐǁ ˗ƺˤƗ
.ˡǂǊ˭˲˶ǂǁ ƕǂǂ˵Ǆ ˗˹ƷĀ ƕ ʽ ʽƟ 

4.10 1.09 1 

14  ˣƳ çƑǆƑ Ɠ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ˗ƺˤƗ
 ÞäîßĀ çƑǉƑ˯Ɨä ƕƾǂƴ˭˶ǁä Ā ƕƾȸƑ˲ǁä ˣ˹ḥǂǊ˭˲˶ǁä

.ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǁƑȸ 

4.07 1.17 2 

13  ˣƳ çƑǄˤǂƴǄ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƕɚ ƪ ˗ƺˤƗ
.ƕǂǐ˕ˬǁä çƑ˯˭˷˶ǁä 

4.06 1.15 3 

12  ˣƳ çƑǄˤǂƴǄ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ˗ƺˤƗ
.ƑǊ˷Ƴ ˔˰ȸà Ǐ˭ǁä çƑ˯˭˷˶ǁä ˕ƏäˤƺĀ ˛ƏƑ˴Ƣ 

3.87 1.14 4 

11  ɄƬäˤ˭ǁä ƲƽäˤǄ ýˤƾƗ  ƕƺƑḨ ˢȹ˕ƾ˭Ɠ ǏƳƑ˶˭ƜǗä
 ˔˰ȸà Ǐ˭ǁä çƑ˯˭˷˶ǁƑȸ ƕƾǂƴ˭˶ǁä çƑǆƑ ˬǁäĀ çƑǄˤǂƴ˶ǁä

.ƑǊ˷Ƴ 

3.78 1.06 5 

15  çǗƑ˯ǄĀ ú̠  ̋ǏƳƑ˶˭ƜǗä ɄƬäʕ˭ǁä ƲƽäʕǄ Ǐǁ ̠ƺʕƗ
.çƑ˯˭˷˶ǁä ýä˕˱˭ƨä 

3.71 1.11 6 

16  çƑǄˤǂƴǄ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ Ǐǁ ˗ƺˤƗ
.çƑ˯˭˷˶ǂǁ ƕ ʽ ʽ˰ǁä îƑƴƨǓä ˣƳ çƑǆƑ ȿĀ 

3.54 1.18 7 

ýƑƴǁä ɍîƑ̫ ǁ˶ä ùä̠˰ǆǗĀ ǏƓƑ˲˰ ǁä Ɉƨʕ˭˶ǁä 3.87 0.97  

 Ɨ ʿ ʿơ èƓǆ˦Ǆƶǆ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ Ǒǃ ˙Ƽ˦ƙ " ǏǄƵ ˝˹ƙ Ǒ˯ǃå ç̇ ǀƽǃå èßƓƞ
) ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ǏǃāǕå Ɨ ƙ̇ ˸ǃå ǑƼ "ˣǄǌ˯˴˸Ǆǃ ƗǄǄ˷ǆ ˙˻ƹā4.10 ɏïƓ́ǆ úå̇˲ǈåā (

) ƸǄƕ1.09 ɆƮå˦˯ǃå ƴƿå˦ǆ ÿ˦ǆ̠˳ ˯˴Ȼ ˥ ḧ˻Ǆǌ˯˴ ǃ˸å ÿá Ɨ˱˯˹ǃå ǉ̆ǋ ̇˻˴ƽƙ ˥ɜ˸ɂā Ü(
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Ɠ˯˲Ȼ Ǒ˯ǃå èƓ˱˯˹˸ǃå ƗƼ̇ ƶ˸ǃ ǑƵƓ˸˯ƞǙå Ǒǃ ˙Ƽ˦ƙ " ç̇ ǀƽǃå èßƓƞ Ɠ˸Ḫ ÜþƓƵ Ɇɜ˵Ⱥ Ɠǌǈ˦ƞ
 Ɨ ƙ̇ ˸ǃå ǑƼ " èƓ˱˯˹˸Ǆǃ Ɨ ʿ ʿ˲ǃå ïƓƶƪǕå ˥Ƶ èƓǈƓ Ɂā èƓǆ˦Ǆƶǆ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ

) ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ç̇ ˻ƤǕå3.54) ɏïƓ́ǆ úå̇˲ǈåā (1.18 ÿá Ɨ˱ ˯˹ǃå ǉ˘ǋ ˙˻˴ƽƙ ˥ɜ˸Ȼ (
ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ Ɨǀ ʿ˲ǃå ïƓƶƪǙå ˥Ƶ ˥Ǆƶƙ Ǚ èƓḪ̇ ˵ǃå ˞ƶȺ .ǑƵƓ˸˯ƞǙå 

 ) üĀ˕Ɯ6  ˢ ˹ƾ˭Ɠ ƕƾǂƴ˭˶ǁä çä̠ ƾƻǁä Ʋ ˶˯ǁ ƕɀîƑ ʷ˶ǁä çƑƺä̠ ˰ǆǗäĀ çƑ˞ƨˤ˭˶ǁä ˣ˹ˬǐ :(
.ƕɚ ˳ǁä Ǉ˖ǉ ǍǂƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǁä ɄƏä˕ˬǁ ˡǂǊ˭˲˶ǁä 

 ˢƽî
æ̠ ƾƻǁä 

                  çä̠ ƾƻǁä  Ɉƨˤ˭˶ǁä 
ǏƓƑ˲˰ǁä 

 ùä̠ ˰ǆǗä 
 ɍîƑ̫ ǁ˶ä 

ƕ Ɨ˗˶ǁä 

18  çƑǄˤǂƴǄ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ Ǐǁ ˗ƺˤƗ
 ƕƟƑ˭˶ǁä ɄƏä˕ˬǁä ˕ǐ˕˰˭ǁ ƕ ʺƑǀ.çƑ˯˭˷˶ǂǁ 

4.06 1.15 1 

21  ƑǊ˷Ƴ ˣǂƴ˶ǁä ƕǂǐ˕ˬǁä çƑ˯˭˷˶ǁä ˗ƴƨ þà ˗ƴƪà
 ƲǄ ˒ƨƑ˷˭Ɨ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ

 ƕ Əä̠ ˳ǁä ǏƗäî˕ƽ 

3.88 1.12 2 

20  çƑǄˤǂƴǄ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ Ǐǁ ˗ƺˤƗ
 ƕ ʺƑǀ.Þä̠ ˳ǂǁ Ʉ˵ƺǓä Ʉǐ˕ˬǁä ǍǂƳ ù˗ƴ˭ǂǁ 

3.71 1.06 3 

19  çƑǄˤǂƴǄ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ Ǐǁ ˗ƺˤƗ
.ƕƟƑ˭˶ǁä ɄƏä˕ˬǁä ˛ƏƑ˴ƢĀ çä̆ ˹˶Ǆ ǍǂƳ ù˗ƴ˭ǂǁ 

3.55 1.17 4 

 ýƑƴǁä ɍîƑ̫ ǁ˶ä ùä̠˰ǆǗĀ ǏƓƑ˲˰ ǁä Ɉƨʕ˭˶ǁä 380 0.89  

 ˗ǒ˗˲˯ǃ Ɨ ʼƓḪ èƓǆ˦Ǆƶǆ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ Ǒǃ ˙Ƽ˦ƙ " ǏǄƵ ˝˹ƙ Ǒ˯ǃå ç̇ ǀƽǃå èßƓƞ
) ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ǏǃāǕå Ɨ ƙ̇ ˸ǃå ǑƼ "èƓ˱˯˹˸Ǆǃ ƗơƓ˯˸ǃå ɆƑå˗ˮǃå4.06 ɏïƓ́ǆ úå̇˲ǈåā (

) ƸǄƕ1.15 ɆƮå˦˯ǃå ƴƿå˦ǆ ÿ˦ǆ̠˳ ˯˴Ȼ ˥ ḧ˻Ǆǌ˯˴ ǃ˸å ÿá Ɨ˱˯˹ǃå ǉ̆ǋ ̇˻˴ƽƙ ˥ɜ˸ɂā (
 ˦ Ǆƶǆ ǏǄƵ ý˦˶˲Ǆǃ ǑƵƓ˸˯ƞǙå " ç̇ ǀƽǃå èßƓƞ Ɠ˸Ḫ ÜèƓ˱˯˹˸Ǆǃ ɆƑå˗ˮǃå ˗ǒ˗˲˯ǃ Ɨ ʼƓḪ èƓǆ

 ɆƑå˗ˮǃå ˝ƑƓ˶Ƥā èå̊ ˻˸ǆ ǏǄƵ ú̇ ƶ˯Ǆǃ èƓǆ˦Ǆƶǆ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ Ǒǃ ˙Ƽ˦ƙ
) ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ç̇ ˻ƤǕå Ɨ ƙ̇ ˸ǃå ǑƼ " .ƗơƓ˯˸ǃå3.55) ɏïƓ́ǆ úå̇˲ǈåā (1.17 ˥ɜ˸Ȼ (

ǀǃå ǏǄƵ Ɇ˶˲˯ǒ Ǚ Ǒˮ˻Ǆǃå ˣǄǌ˯˴˸ǃå ÿá Ɨ˱ ˯˹ǃå ǉ˘ǋ ˙˻˴ƽƙ˸ǃå ˥ǆ ǑƼƓḧǃå ï˗ èƓǆ˦Ǆƶ
 ƗǄǒ˗ˮǃå èƓ˱˯˹˸ǃå ˝ƑƓ˶˳Ⱥ ƗǀǄƶ˯˸ǃå.ƗơƓ˯˸ǃå 
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 ) üĀ˕Ɯ7  íƑ˱ƗƑȸ ƕƾǂƴ˭˶ǁä çä̠ ƾƻǁä Ʋ ˶˯ǁ ƕɀîƑ ʷ˶ǁä çƑƺä̠ ˰ǆǗäĀ çƑ˞ƨˤ˭˶ǁä ˣ˹ˬǐ :(
.ƕɚ ˳ǁä Ǉ˖ǉ ǍǂƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǂǁ ǏƏä̠ ˳ǁä îä̠ ƾǂǁ ˡǂǊ˭˲˶ǁä 

 î î ˢƽ
æ̠ ƾƻǁä 

       çä̠ ƾƻǁä  Ɉƨˤ˭˶ǁä
ǏƓƑ˲˰ǁä 

ùä̠ ˰ǆǗä 
 ɍîƑ̫ ǁ˶ä 

ƕ Ɨ˗˶ǁä 

23  ̞˷Ƴ ăäïîƑȸ ăäîĀì ƕɀîƑ˯˭ǁä ƕǄǘƴǁä ˒ƴǂƗ
 ƲƽäˤǄ ˗ˬƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǁä Þä̠ ƪ

 ɄƬäˤ˭ǁä.ǏƳƑ˶˭ƜǗä 

4.06 1.15 1 

22  ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǁä Þä̠ ƪ þà ˕ƾ˭Ƴà
.ǏƗƑƜƑƟ Ʋ ˳Ɨ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ 

3.88 1.12 2 

26 ˣǂƴ˶ǁä çƑ˯˭˷˶ǁä Þä̠ ƪ ƕ ǂ˶Ƴ éƑ˭˰Ɨ 
Ʉɀˤ˝ ˓ƽĀ Ǎǁâ ǏƳƑ˶˭ƜǗä ƲƽäˤǄ ǍǂƳ ƑǊ˷Ƴ 

3.78 1.17 3 

25   ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǁä Þä̠ ƪ ƕ ǂ˶Ƴ ïƑ˭˶Ɨ
.ƕǁˤǊ˲ǁäĀ ƕ˝Ƒ˲ ǁƑȸ ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ 

3.71 1.11 4 

24  ƛ˭˷˶ǁƑȸ ƕƾǂƴ˭˶ǁä ƕȹ˕ƾ˷ǁä ƕ˶ ʽǁä Ʋƺ˕Ɠ ýˤƽà
.ìì̠Ɨ þĀì 

3.68 1.12 3 

27  ƑǊƗƑ˯˭˷Ǆ ǍǂƳ ˣǂƴƗ Ǐ˭ǁä çƑḨ˗˳ǁä ý˘˭ǂƗ
 îƑƴƨǓƑȸ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ
 ƑǊ˶ǂƴȹ Ǘ çƑƺƑƮä ɍà þĀìĀ ƑǊ˷Ƴ xǂƴ˶ǁä

 ˡǂǊ˭˲˶ǁä.Ƒƾ ˲Ǆ 

3.54 1.03 4 

28  ƑǊƗƑ˯˭˷Ǆ ˣƳ ˣǂƴƗ Ǐ˭ǁä çƑḨ˗˳ǁä ý˘˭ǂƗ
 ˢ ǂ˲˭ǁä ˓˹ƽˤ˭Ɠ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ

 ˣǂƴǄ ˤǉ ƑǄ ˒˲ƟĀ.ǈ˷Ƴ  

3.45 1.15 
 

5 

 ýƑƴǁä ɍîƑ̫ ǁ˶ä ùä̠˰ǆǗĀ ǏƓƑ˲˰ ǁä Ɉƨʕ˭˶ǁä 3.73 0.88 6 

 ˥Ǆƶ˸ǃå èƓ˱˯˹˸ǃå ßå̇Ƭ ̠˹Ƶ ĄåðïƓȺ Ąåïāí ƗɂïƓ˱˯ǃå Ɨǆǚƶǃå ̝ƶǄƙ ǏǄƵ ̋ ƙ˹ Ǒ˯ǃå ç̇ǀƽǃå èßƓƞ
) ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ǏǃāǕå Ɨ ƙ̇ ˸ǃå ǑƼ " ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙ˮƵ Ɠǌ˹Ƶ4.06 (

) ƸǄƕ ɏïƓ́ǆ úå̇˲ǈåā1.15 ƴƿå˦ǆ ÿ˦ǆ̠˳ ˯˴Ȼ ˥˻ḧǄǌ˯˴ ǃ˸å ÿá Ɨ˱˯˹ǃå ǉ̆ǋ ̇˻ ƽ˴ƙ ˥ɜ˸ɂā Ü(
 ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå " ç̇ ǀƽǃå èßƓƞ Ɠ˸Ḫ Ü þƓƵ Ɇɜ˵Ⱥ Ɠǌǈ˦ƞƓ˯˲Ȼ Ǒ˯ǃå èƓ˱˯˹˸ǃå ƗƼ̇ ƶ˸ǃ
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 ˤ Ǆ˴˯ǃå ˕˻ƿ˦˯ƕ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ ƓǌƙƓ˱˯˹ǆ ˥Ƶ ˥Ǆƶƙ Ǒ˯ǃå èƓḪ̇ ˵ǃå þ̊ ˯Ǆƙ
) ǑƕƓ˴ơ  Ɋƪ˦˯˸Ⱥ ç̇ ˻ƤǕå Ɨ ƙ̇ ˸ǃå ǑƼ " Ǌ˹Ƶ ˥Ǆƶǆ ˦ǋ Ɠǆ ˔˴ơā3.45 ɏïƓ́ǆ úå̇˲ǈåā (

)1.15èƓḪ̇ ˵ǃå ˞ƶȺ ÿá Ɨ˱ ˯˹ǃå ǉ˘ǋ ˙˻˴ƽƙā ( Ǚ 
 ˥Ǆƶ˸ǃå ˗Ƶ˦˸ǃå ˔˴ơ Ɲ˯˹˸ǃå ˤ Ǆ˴ƙ ˕˻ƿ˦˯ƕ þ̊ ˯Ǆƙ.Ǌ˹Ƶ 

 ) üĀ˕Ɯ8  ˢ ˹ƾ˭Ɠ ƕƾǂƴ˭˶ǁä çä̠ ƾƻǁä Ʋ ˶˯ǁ ƕɀîƑ ʷ˶ǁä çƑƺä̠ ˰ǆǗäĀ çƑ˞ƨˤ˭˶ǁä ˣ˹ˬǐ :(
.ƕɚ ˳ǁä Ǉ˖ǉ ǍǂƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǂǁ ǏƏä̠ ˳ǁä îä̠ ƾǂǁ ˡǂǊ˭˲˶ǁä 

æ̠ ƾƻǁä ˢƽî çä̠ ƾƻǁä  Ɉƨˤ˭˶ǁä
ǏƓƑ˲˰ǁä 

 ùä̠ ˰ǆǗä
 ɍîƑ̫ ǁ˶ä 

ƕ Ɨ˗˶ǁä 

30  ƕƬ˗ƻǁä Ǐǁ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ ƞ ˭Ɨ
.çƑ˯˭˷˶ǁä ˣƳ ǏƗƑˠƟǘǄ ˣƳ ˗˹ˬƴ˭ǁä ƕ ʺƑḥǁä 

3.87 1.21 1 

36  Þä̠ ˳ǁ ǈƴƺ˕Ɠ ýˤƽà ɍ˖ǁä ˗ƴ˲ǁä þà ˕ƾ˭Ƴä
 ɄƬäˤ˭ǁä ƲƽäˤǄ ǍǂƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǁä
 ǏƗƑ îyĀ ǏƗƑƜƑƟ ƕ ˬǂƗ ƲǄ ɔƺäˤ˭ǐ ǏƳƑ˶˭ƜǗä

. 

3.75 1.11 2 

33 ˣǂƴƗ Ǐ˭ǁä çƑḨ˗˳ǁä ýˤƾƗ  ǍǂƳ ƑǊƗƑ˯˭˷Ǆ ˣƳ
 Þäîß öǘ˞˭ƨƑȸ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ

 ˣ˹Ɠ ˢǊƗƑ˯˭˷Ǆ Þä̠ ˳ȸ äˤǄƑƽ ˣǐ˖ǁä ˣ˹ḥǂǊ˭˲˶ǁä
.˗ƢǑäĀ ˣ˹˰ǁä 

3.73 1.07 3 

32  ƲƽäˤǄ üǘƢ ˣǄ ƛ˭˷˶ǁä ˣƳ ǏƏƑƮî ˣƳ ˗ˬƳà
.ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä 

3.67 1.11 4 

35  ƲƽäˤǄ ǍǂƳ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǁä þà ˕ƾ˭Ƴà
 ɄƬäˤ˭ǁä. ƕ ǁƑƴǁä æìˤ˯ǁƑȸ ïƑ˭˶Ɨ ǏƳƑ˶˭ƜǗä 

3.64 1.09 5 

29  ƲǄ ƑǊ˷Ƴ ˣǂƴ˶ǁä çƑ˯˭˷˶ǁä ˛ƏƑ˴Ƣ ɔƓƑ˞˭Ɨ
.ǈ˭ȿ˗˯Ɨ ˕ƴȸ ƛ˭˷˶ǂǁ Ǐǂƴƻǁä Ʋƽäˤǁä 

3.45 1.08 6 

31  ƑǊƗƑ˯˭˷Ǆ ˣƳ ˣǂƴƗ Ǐ˭ǁä çƑḨ˗˳ǁä þà ˕ƾ˭Ƴà
 ǍǂƳ ˢǊƗƑƾ ǂƴƗĀ ˣ˹ḥǂǊ˭˲˶ǁä ÞäîƇȸ ˖ƢƉƗ

. çƑ˯˭˷˶ǁä 

3.39 1.12 7 
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34 Ǐ˭ǁä çƑḨ˗˳ǁä ýˤƾƗ  ǍǂƳ ƑǊƗƑ˯˭˷Ǆ ˣƳ ˣǂƴƗ
 ƕǆƑ Ƭ ƛǄä̠ ˬƓ ǏƳƑ˶˭ƜǗä ɄƬäˤ˭ǁä ƲƽäˤǄ
. Ƒǉáä̠ ƪ ˢ˭ǐ Ǐ˭ǁä çƑ˯˭˷˶ǂǁ ƕ ƨƑ˷Ǆ 

3.32 1.14 8 

 ýƑƴǁä ɍîƑ̫ ǁ˶ä ùä̠˰ǆǗĀ ǏƓƑ˲˰ ǁä Ɉƨʕ˭˶ǁä 3.79 0.93  

 ˙˻ˮƶ˯ǃå Ɨ ʼƓḧǃå ƗƮ̇ ƽǃå Ǒǃ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ Ơ ˯ƙ " ǏǄƵ ˝˹ƙ Ǒ˯ǃå ç̇ ǀƽǃå èßƓƞ
) ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ǏǃāǕå Ɨ ƙ̇ ˸ǃå ǑƼ " èƓ˱˯˹˸ǃå ˥Ƶ ǑƙƓˢơǚǆ ˥Ƶ3.87 úå̇ ˲ǈåā (

) ƸǄƕ ɏïƓ́ǆ1.21 ɆƮå˦˯ǃå ƴƿå˦ǆ ÿ˦ǆ̠˳ ˯˴Ȼ ˥˻ḧǄǌ˯˴ ǃ˸å ÿá Ɨ˱˯˹ǃå ǉ̆ǋ ̇˻ ƽ˴ƙ ˥ɜ˸ɂā Ü(
˯˹˸ǃå ƗƼ̇ ƶ˸ǃ ǑƵƓ˸˯ƞǙå èƓḪ̇ ˵ǃå þ˦ǀƙ " ç̇ ǀƽǃå èßƓƞ Ɠ˸Ḫ ÜþƓƵ Ɇɜ˵Ⱥ Ɠǌǈ˦ƞƓ˯˲Ȼ Ǒ˯ǃå èƓ˱

 èƓ˱˯˹˸Ǆǃ Ɨ ƪƓ˹ǆ ƗǈƓ Ʈ Ɲǆå̇ ˮƕ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ ƓǌƙƓ˱˯˹ǆ ˥Ƶ ˥Ǆƶƙ Ǒ˯ǃå
) ǑƕƓ˴ơ Ɋƪ˦˯˸Ⱥ ç̇ ˻ƤǕå Ɨ ƙ̇ ˸ǃå ǑƼ " Ɠǋâå̇ Ƭ ˤ˯ǒ Ǒ˯ǃå3.32 ( 

) ɏïƓ́ǆ úå̇˲ǈåā1.14ƓḪ̇ ˵ǃå ˞ƶȺ ÿá Ɨ˱ ˯˹ǃå ǉ˘ǋ ˙˻˴ƽƙ ˥ɜ˸ɂā (ǆå̇ ƕ þ˗ǀƙ Ǚ èƝ 
.Ǒˮ˻Ǆǃå ˣǄǌ˯˴˸ǃå Ɇˮƿ ˥ǆ Ɠǋâå̇ Ƭ ˤ˯ǒ Ǒ˯ǃå èƓ˱˯˹˸Ǆǃ Ɨ ƪƓ˹ǆ ƗǈƓ Ʈ 

çƑ Ʈ˗ƻǁä îƑ ˭Ƣä 
ǑƙǓå ˦˲˹ǃå ǏǄƵā Ɨ ƑƓ˶ơå ˔˻ǃƓƪå ˥ǆ ƓǌˮƪƓ˹ǒ Ɠǆ ˔˴ơ èƓ ư̇ ƽǃå ïƓ ˯Ƥå ˤƙ 

 ) üĀ˕Ɯ9 . ƕƨäî˕ǁä çƑ Ʈ̠ ƺ îƑ ˭Ƣä ƛƏƑ˭ǆ ( 
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ǍǁĀǓä ƕ Ʈ˗ƻǁä îƑ ˭Ƣä  ˣǄǌ˯˴˸ǃå üåïíã ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá ˗ƞ˦ǒ :
. ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ ǊƙƓƞƓ˲ǃ 

) ýā˗˱ǃå ƝƑƓ˯ǈ ˙˻˵ƙ9) ˗ǒ˗˲˯ǃå ɆǆƓƶǆ Ɨ˸ ʾ ÿá (0.635=2r  ˗ƶȺ ÿá Ǒ˹ƶȻ å˘ǋā (
 ) ǉïå̠ǀǆ Ɠǆ ̇Ċ˴Ƽ (ɆƮå˦˯ǃå ƴƿå˦ǆ þå̠˳ ƪ˯å)63.5 % Ü (ƗƞƓ˲ǃå üåïíã) ǑƼ ˥ǒƓ ˯ǃå ˥ǆ (

 ) Ɨ˸ ʾ ÿá ˥˻ˮ˯ǒ Ɠ˸ǂF ) ˕ƺǄƕ ˗ƿ (54.263) Ɨǀƛ Ɏ˦˯˴ǆ ̠˹Ƶ (0.000 Sig = å˘ǋā (
)   Ɏ˦˯˴ǆ ̠˹Ƶ ïå̠˲ǈǙå ƗǃǙí ̠Ḫ˓ǒɻ Ò 0.05) Ɨ˸ ʾ ÿáā Ü (25.877= (t Ɏ˦˯˴ǆ ̠˹Ƶ

) Ɨǀƛ0.000 =Sig) Ɨǀƛ Ɏ˦˯˴ǆ ̠˹Ƶ ɆǆƓƶ˸ǃå ƗǃǙí ̠Ḫ˓ǒ å̆ǋā (ɻ Ò 0.05 ǏǄƵ ĄßƓ˹Ɂā (
 üåïíã ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá í˦ƞā ǏǄƵ ˝˹ƙ Ǒ˯ǃå Ɨ ư̇ ƽǃå Ɇˮǀǈ ƝƑƓ˯˹ǃå ǉ˘ǋ

. ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ ǊƙƓƞƓ˲ǃ ˣǄǌ˯˴˸ǃå 
 ƕ Ʈ˗ƻǁä îƑ ˭Ƣä:ƕ ǆƑˮǁä ˙ƛá ˗ƞ˦ǒ  ˥Ƶ ˣǄǌ˯˴˸ǃå ˖˲Ⱥ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ

 ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸ǃƓȺ ƗƮƓ˳ǃå èƓǆ˦Ǆƶ˸ǃå.ƴƿå˦˸ǃå 
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) ýā˗˱ǃå ƝƑƓ˯ǈ ˙˻˵ƙ9) ˗ǒ˗˲˯ǃå ɆǆƓƶǆ Ɨ˸ ʾ ÿá (0.656=2r  ˗ƶȺ ÿá Ǒ˹ƶȻ å˘ǋā (
 ) ǉïå̠ǀǆ Ɠǆ ̇Ċ˴Ƽ (ɆƮå˦˯ǃå ƗɜƬ þå̠˳ ƪ˯å)65.6 % Ü (ƗƞƓ˲ǃå üåïíã) ǑƼ ˥ǒƓ ˯ǃå ˥ǆ (

Ɠ˸ǂ  ) Ɨ˸ ʾ ÿá ˥˻ˮ˯ǒF ) ˕ƺǄƕ ˗ƿ (47.878) Ɨǀƛ Ɏ˦˯˴ǆ ̠˹Ƶ(0.000 =Sig å˘ǋā  (
)   Ɏ˦˯˴ǆ ̠˹Ƶ ïå̠˲ǈǙå ƗǃǙí ̠Ḫ˓ǒɻ Ò 0.05) Ɨ˸ ʾ ÿáā Ü (31.451=t Ɏ˦˯˴ǆ ̠˹Ƶ (

) Ɨǀƛ Ɏ˦˯˴ǆ ̠˹Ƶ ɆǆƓƶ˸ǃå ƗǃǙí ̠Ḫ˓ǒ å̆ǋā Ɨǀƛɻ Ò 0.05 Ɇˮǀǈ ƝƑƓ˯˹ǃå ǉ̆ǋ ǏǄƵ ĄßƓ˹Ɂā (
 ˙ƛá í˦ƞā ǏǄƵ ˝˹ƙ Ǒ˯ǃå Ɨ ư̇ ƽǃå ˥Ƶ ˣǄǌ˯˴˸ǃå ˖˲Ⱥ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ

.ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸ǃƓȺ ƗƮƓ˳ǃå èƓǆ˦Ǆƶ˸ǃå 
 :ƕˮǁƑˮǁä ƕ Ʈ˗ƻǁä îƑ ˭ƢäɆƑå˗ˮǃ ˣǄǌ˯˴˸ǃå ˤ ˻ǀƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá ˗ƞ˦ǒ 

 ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸ǃå.ƴƿå˦˸ǃå 
) ýā˗˱ǃå ƝƑƓ˯ǈ ˙˻˵ƙ9ɆǆƓƶǆ Ɨ˸ ʾ ÿá ( ) ˗ǒ˗˲˯ǃå0.576=2r  ˗ƶȺ ÿá Ǒ˹ƶȻ å˘ǋā (

 ) ǉïå̠ǀǆ Ɠǆ ̇Ċ˴Ƽ (ɆƮå˦˯ǃå ƗɜƬ þå̠˳ ƪ˯å)57.6 % Ü (ƗƞƓ˲ǃå üåïíã) ǑƼ ˥ǒƓ ˯ǃå ˥ǆ (
 ) Ɨ˸ ʾ ÿá ˥˻ˮ˯ǒ Ɠ˸ǂF ) ˕ƺǄƕ ˗ƿ (43.860) Ɨǀƛ Ɏ˦˯˴ǆ ̠˹Ƶ(0.000 =Sig å˘ǋā (

)    Ɏ˦˯˴ǆ ̠˹Ƶ ïå̠˲ǈǙå ƗǃǙí ̠Ḫ˓ǒɻ Ò 0.05) Ɨ˸ ʾ ÿáā Ü (25.022 =(tƵ Ɏ˦˯˴ǆ ̠˹
) Ɨǀƛ0.000 =Sig) Ɨǀƛ Ɏ˦˯˴ǆ ̠˹Ƶ ɆǆƓƶ˸ǃå ƗǃǙí ̠Ḫ˓ǒ å̆ǋā (ɻ Ò 0.05 ǏǄƵ ĄßƓ˹Ɂā (

 ˤ ˻ǀƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá í˦ƞā ǏǄƵ ˝˹ƙ Ǒ˯ǃå Ɨ ư̇ ƽǃå Ɇˮǀǈ ƝƑƓ˯˹ǃå ǉ˘ǋ
.ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸ǃå ɆƑå˗ˮǃ ˣǄǌ˯˴˸ǃå 

ƕƴȸä̠ ǁä ƕ Ʈ˗ƻǁä îƑ ˭Ƣä˸ǃ ˙ƛá ˗ƞ˦ǒ :å̇ ǀǄǃ ˣǄǌ˯˴˸ǃå îƓ˳ƙå ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ ï
 ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ ǑƑå̇ ˵ǃå.ƴƿå˦˸ǃå 

) ýā˗˱ǃå ƝƑƓ˯ǈ ˙˻˵ƙ9) ˗ǒ˗˲˯ǃå ɆǆƓƶǆ Ɨ˸ ʾ ÿá (0.623=2r  ˗ƶȺ ÿá Ǒ˹ƶȻ å˘ǋā (
 ) ǉïå̠ǀǆ Ɠǆ ̇Ċ˴Ƽ (ɆƮå˦˯ǃå ƗɜƬ þå̠˳ ƪ˯å)60.5 % Ü (ƗƞƓ˲ǃå üåïíã) ǑƼ ˥ǒƓ ˯ǃå ˥ǆ (

 ˥˻ˮ˯ǒ Ɠ˸ǂ ) Ɨ˸ ʾ ÿáF ) ˕ƺǄƕ ˗ƿ (45.345) Ɨǀƛ Ɏ˦˯˴ǆ ̠˹Ƶ(0.000 =Sig å˘ǋā (
)    Ɏ˦˯˴ǆ ̠˹Ƶ ïå̠˲ǈǙå ƗǃǙí ̠Ḫ˓ǒɻ Ò 0.05) Ɨ˸ ʾ ÿáā Ü (21.234 = (t Ɏ˦˯˴ǆ ̠˹Ƶ

) Ɨǀƛ0.000 = Sig) Ɨǀƛ Ɏ˦˯˴ǆ ̠˹Ƶ ɆǆƓƶ˸ǃå ƗǃǙí ̠Ḫ˓ǒ å̆ǋā (ɻ Ò 0.05 ǏǄƵ ĄßƓ˹Ɂā (
 ǏǄƵ ˝˹ƙ Ǒ˯ǃå Ɨ ư̇ ƽǃå Ɇˮǀǈ ƝƑƓ˯˹ǃå ǉ˘ǋǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá í˦ƞā  îƓ˳ƙå

.ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǄǃ ˣǄǌ˯˴˸ǃå 
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ƕ˲ǄƑ˱ǁä ƕ Ʈ˗ƻǁä îƑ ˭Ƣäïå̇ ǀǄǃ ˣǄǌ˯˴˸ǃå ˤ ˻ǀƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá ˗ƞ˦ǒ : 
 ˗ƶȺ Ɠǆ ƗǄơ̇ ˸ǃ ƴƿå˦˸ǃå ǉ˘ǋ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ ǑƑå̇ ˵ǃå.ßå̇ ˵ǃå 

ƙ) ýā˗˱ǃå ƝƑƓ˯ǈ ˙˻˵9) ˗ǒ˗˲˯ǃå ɆǆƓƶǆ Ɨ˸ ʾ ÿá (0.511=2r  ˗ƶȺ ÿá Ǒ˹ƶȻ å˘ǋā (
 ) ǉïå̠ǀǆ Ɠǆ ̇Ċ˴Ƽ (ɆƮå˦˯ǃå ƗɜƬ þå̠˳ ƪ˯å)51.1 % Ü (ƗƞƓ˲ǃå üåïíã) ǑƼ ˥ǒƓ ˯ǃå ˥ǆ (

 ) Ɨ˸ ʾ ÿá ˥˻ˮ˯ǒ Ɠ˸ǂF  )˕ƺǄƕ ˗ƿ (40.509) Ɨǀƛ Ɏ˦˯˴ǆ ̠˹Ƶ (0.000 =Sig å˘ǋā (
   Ɏ˦˯˴ǆ ̠˹Ƶ ïå̠˲ǈǙå ƗǃǙí ̠Ḫ˓ǒ )ɻ Ò 0.05) Ɨ˸ ʾ ÿáā Ü (32.756=t  Ɏ˦˯˴ǆ ̠˹Ƶ(

) Ɨǀƛ0.000 =Sig) Ɨǀƛ Ɏ˦˯˴ǆ ̠˹Ƶ ɆǆƓƶ˸ǃå ƗǃǙí ̠Ḫ˓ǒ å̆ǋā (ɻ Ò 0.05 ǏǄƵ ĄßƓ˹Ɂā (
 ˤ ˻ǀƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ˙ƛá í˦ƞā ǏǄƵ ˝˹ƙ Ǒ˯ǃå Ɨ ư̇ ƽǃå Ɇˮǀǈ ƝƑƓ˯˹ǃå ǉ˘ǋ

Ɠǆ ƗǄơ̇ ˸ǃ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ ǑƑå̇ ˵ǃå ïå̇ ǀǄǃ ˣǄǌ˯˴˸ǃå .ßå̇ ˵ǃå ˗ƶȺ 
:ƛƏƑ˭˷ǁä 

 ˦˲˹ǃå ǏǄƵ Ɠǋðå̇ ƕã ˥ɜ˸Ȼ ƝƑƓ˯˹ǃå ˥ǆ ƗƵ˦˸˱ǆ Ǐǃã Ɨƪåï˗ǃå ˕Ǆ˶Ƥ:ǑǃƓ˯ǃå 
1- ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ÿ˦ǆ̠˳ ˯˴Ȼ Ɨƪåï̠ǃå Ɨ˹˻Ƶ íå̇Ƽá ˥ǆ ç̇ˮ˻Ḫ Ɨ˴ǈ üƓ˹ǋ ÿá 
 ˥ǆ3  Ǐǃå5 . Ɠ ǆ˦ǒ èƓƵƓƪ 
2-  ̠ǒ̠˲ ǃ˯ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ÿ˦ǆ̠˳ ˯˴Ȼ ç̇ˮ˻Ḫ Ɨ˴ǈ üƓ˹ǋ ÿáèƓ˱˯˹˸ǃå  Ǒ˯ǃå

. ç˗ǒ˗˱ǃå èƓ˱˯˹˸ǃå ˥Ƶ èƓǈǚƵǙå ƗƶȺƓ˯ǆā þƓƵ Ɇɜ˵Ⱥ Ɠǌǈ˦ƞƓ˯˲Ȼ 
3- ǑƼ ǑƑå̇˵ǃå ïå̇ǀǃå îƓ˳ƙå ƗǄ˸Ƶ ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦˸ǃ ĆýƓƵ ̇˻ƛƋƙ í˦ƞā 

 .ǊǄơå̇ ǆ ƴ ˸ƞ 
: çƑ Ƭˤ˭ǁä 

: Ɠǌ˸ǋá èƓ Ʈ˦˯ǃå ˥ǆ ƗƵ˦˸˱ǆ Ǐǃã Ɨƪåï˗ǃå ˕ǄƮ˦ƙ 
1- ǃå ƴƿå˦ǆ ǏǄƵ Ɨ˹Ǆƶ˸ǃå èƓḪ̇ ˵ǃå ǏǄƵ ˥ǆ æ˦Ǆˠ˸ǃå ï˗ǀǃå ˙Ƽ˦ƙ ÿá ǑƵƓ˸˯ƞǙå ɆƮå˦˯

. Ɠǌ˹Ƶ ˥Ǆƶƙ Ǒ˯ǃå èƓ˱˯˹˸ǃå ˝ƑƓƤ ǏǄƵ èƓǆ˦Ǆƶ˸ǃå 
2-  èƓ ï̋ ǑƼ ˙˸˯˴˸ǃå ˙˻ƺ˯ǃå ƴǆ ǏƬƓ˸˯ƙ Ǒ˯ǃå èƓ˱˯˹˸ǃå ˥Ƶ ÿǚƵǗƓȺ èƓḪ̇ ˵ǃå þ˦ǀƙ ÿå

. ˥˻ḧǄǌ˯˴˸ǃå 
3- ɆƮå˦˯ǃå ƴƿå˦ǆ ǏǄƵ Ɠǌ˹Ƶ ˥Ǆƶ˸ǃå èƓ˱˯˹˸Ǆǃ Ɨ ʿ ʿ˲ǃå ïƓƶƪǕå Ơư˦ƙ ÿá èƓḪ̇ ˵ǃå ǏǄƵ 

. ǑƵƓ˸˯ƞǙå 
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4-.ˣǄǌ˯˴˸Ǆǃ Ɨ ƪƓ˹˸ǃå ƗǈƓ ˶ǃå Ɲǆå̇ ƕ ˤȻ˗ǀƙā Ɲ˯˹˸ǃå ˤ Ǆ˴ƙ ˕˻ƿ˦˯ƕ þå̊ ˯ǃǙå èƓḪ̇ ˵ǃå ǏǄƵ 
 ƲƜä̠ ˶ǁä 

ƕȿ̠ƴǁä ƲƜä̠˶ǁä ăǗĀà 
[1] ) Ɇ˶ ʼ Ü Ɨ˵ ʸ ˦ƕá .2009 :ÿƓ˸Ƶ Üƴɂð˦˯ǃåā ˙˵˹Ǆǃ ƗǆƓƪá ïåí Ü Ǒǈā˙˯ḧǃå þǚƵã (

 . ÿíïǙå 
[2] )̇ǆƓƙ Üɏ̇ɜǃå .2006Ɠƽǆā ˛ƪá ɖɂ˦˴˯ǃå ( ïåí :ÿƓǆƓƵ Ü (ɉ .í ) ç̇ ƮƓƶǆ ˤ ˀ

.ƴɂð˦˯ǃåā ̇˵ Ǆ˹ǃ Ɨ˸Ǆƶǃå ɏïāðƓǃå 
[3]  ) ǑǈƓǋ ˙ǆƓƛ Ü ƗǄǒǚ˳ǃå .2013  èƓɜ Ƭ þå˗˳˯ƪƓȺ Ɨ ʿɂ˦˴˯ǃå èǚ˸˲ǃå ˙ƛá ÿå˦˹ƶȺ (

 ɊƪāǕå û̇ ǃ˵å ƗƶǆƓƞ Ü ( çï˦˵ ǆ˹ ̇˻˯˴ƞƓǆ ƗǃƓƪï) Üßǚ˸ƶǃå Ɠưï ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå
 .ÿíïǕå :ÿƓ˸Ƶ Ü 

 . [4]˥˻ǆá Ü˥˴ơ  )˚ɂ̊ ƶǃå ˗ˮƵ2001  ɏíƓ˲ǃå ÿ̇ǀǃå ǑƼ ɖɂ˦˴ ǃ˯å èƓ˱ƙå̇˯ƪå (
 ɉ Ü˥ɂ̇ ˵ƶǃåā2.ƴɂð˦˯ǃåā ˙˵˹ǃåā ƗƵƓ ˠǄǃ ßƓ ʾ ïåí :ç̇ ǋƓǀǃå . 

[5]  )ÿƓ˸˰Ƶ Ɨ˹ǒíï ÜɄƪ˦ɂā ˤƪƓƞ í˦˸˲ǆ ÜǑƵ˗˻˸˶ǃå .2012  )Ǒǈā˙˯ḧǃǙå ɖɂ˦˴˯ǃå (
.ƗƵƓ ˠǃåā ƴɂð˦˯ǃåā ˙˵˹Ǆǃ ç̇ ˻˴˸ǃå ïåí :ÿƓ˸Ƶ . (ɉ .í 

 [6] Ʉƪ˦ǒ ÜƗ ǈ˦Ʈ.) Ü ˥ǒ˗ǆ˦ƕ Üÿå˦˯Ƭ Ü2017 ǏǄƵ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ɆƑƓƪā ˙ƛá (
 Ɨ ǈƓ˴ǈǗåā Ɨ ʸƓ˸˯ƞǙå èƓƪåï˗Ǆǃ Ɨ ˸ȻíƓǂǕå ƗǄ˱ǆ ÜƗ ǆǚƪǗå ßƓɂðǕå ǉƓ˱ƙå ˣǄǌ˯˴˸ǃå ü˦Ǆƪ

. ˙Ƒå̊ ˱ǃå Ü˙˵Ƶ ˥ǆƓ˰ǃå í˗ƶǃå ÜǑǄƵ˦ƕ ˥ƕ Ɨ ˻˴ơ ƗƶǆƓƞ( Ɨ˸ɜ˲ǆ Ɨ ˸ǄƵ ) 
]7 )˗˸˲ǆ Üˤ ˢƶǃå ˗ˮƵ . [2008 Ƥ˗ǆ ɖɂ˦˴˯ǃå çïåíã (:Ɨɂï˗˹ɜƪǗå . (ɉ .í ) ˙ƮƓƶǆ Ɇ 

.ƴɂð˦˯ǃåā ˙˵˹ǃåā ƗƵƓ ˠǄǃ  Ɨ ʹǆƓ˱ǃå ïå˗ǃå 
[8] )˙ǋƓǆ ÜǑ˱ƶǃå .2000 ïåí :ɖ˵ǆí Ü(ɉ.í) ˣǈ˦Ɂð ˔˴ḧƙ ˃ Ḫ ˣǄǌ˯˴˸ǃå ü˦Ǆƪ ( 

.˙˵˹Ǆǃ Ɠư̇ ǃå 
 . [9]) Ǒ˹˴ơ ô˦Ƶ2011 Ɨ ǃā˓˴˸ǃå Ɨ ˸˹ƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå ƴƿå˦ǆ ˙˻ƛƋƙ (

˵˹ǆ ˖˲Ⱥ ÜæƓ ˵ǃå Ɏ˗ǃ Ɨ ʸƓ˸˯ƞǙå. Ɨơ˦˯ƽ˸ǃå ñ˗ǀǃå ƗƶǆƓƞ :ñ˗ǀǃå Üï˦ 
. [10] )Ɏ˦Ǆƪ ÜǑǃíå˦ƶǃå2006  ɉ ÜˣǄǌ˯˴˸ǃå ü˦Ǆƪā ÿǚƵǗå (2Ɨ˷ǌ˹ǃå ïåí :ç̇ ǋƓǀǃå . 
.Ɨ Ɂ̇ ƶǃå 
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. [11] ) ǉ̠ˮƵ ûāïƓƼ ÜǊǄƼ2005 Ɨ ˸ Ǆƶ˯ǃå èƓ˴ƪ˓˸ǃå çïåíã ǑƼ Ǒ˸ ˢ˹˯ǃå ü˦Ǆ˴ǃå (
.ƗƵƓ ˠǃåā ƴɂð˦˯ǃåā ˙˵˹Ǆǃ ç̇ ˻˴˸ǃå ïåí :ç̇ ǋƓǀǃå Ü(ɉ.í) 

[12] ) Ɠ ǈ˦Ʈ ÜǑ˸ƪƓƿ .2017 ˥ɂ˦ḧ˯ǃå ˤ ʸ˗ƙ ǑƼ ǑƵƓ˸˯ƞǙå ɆƮå˦˯ǃå èƓɜ Ƭ ïāí (
 Ɨ˹˻ˠ˹˴ƿ ƗƶǆƓƞ ÜǑƵƓ˸˯ƞǗå ˖ơƓ ǃå ƗǄ˱ǆ Ü˥˻˻ƶǆƓ˱ǃå Ɨ Ǆˠǃå Ɏ˗ǃ Ǒ˸ȻíƓǂǕå2  í˗ƶǃå

 ˙˵Ƶ ˖ǃƓ˰ǃå 
 . [13]) ˤƪƓƿ ˗˸˲ǆ ÜǑƙ˦ɂ̇ ǀǃå2008 ɏí̇ ƽǃå ü˦Ǆ˴ǃå Ɨƪåïí ÜǑ˸ ˢ˹˯ǃå ü˦Ǆ˴ǃå (

ɂïåíǗå èƓ˸ˢ˹˸ǃå ǑƼ ǑƵƓ˸˱ǃåā ɉ ÜƗ3.˙˵˹ǃåā ƗƵƓ ˠǄǃ ɆƑåā ïåí :ÿƓǆƓƵ . 
[14]  ) Ɨ ưïå Üí˦˴ǃ .2009  ˙˻˯˴ƞƓǆ ƗǃƓƪï) Üç˗Ǆǀ˸ǃå èƓ˱˯˹˸ǃå ǉƓ˱ƙ ˣǄǌ˯˴˸ǃå ü˦Ǆƪ (

.̇Ƒå̊˱ǃå Üɏï˦˯ ǆ˹ ƗƶǆƓƞ (çï˦˵ ǆ˹ ̇˻ƹ 
 [15] ) Ǒǈå̊ ǌǃå í˦ƶƪ çï˦ǈ .2003  ˙ɂ˦ˠƙ ǑƼ Ɨ ʸƓ˸˯ƞǙå Ɨ ǈā˙˯ḧǃǙå èƓɜ ˵ǃå Ɨ ǄƵƓƼ (

ƗǄ˱˸ǃå Ü í˦ƶƪ ˣǄ˸ǃå ƗƶǆƓƞ ǑƼ Ɨ Ɂ̇ ˯ǃå Ɨ ǄḪ èƓ ǃƓ˟ Ɏ˗ǃ ˤǄƶ˯ǃåā ˤ Ǆƶ˯ǃå Ɨ Ǆ˸Ƶ 
 í˗ƶǃå Ü ƗȻí˦ƶ˴ǃå Ɨ Ɂ̇ ƶǃå ƗḧǄ˸˸ǃå Ü í˦ƶƪ ˣǄ˸ǃå ƗƶǆƓƞ Ü Ɨɂ˦Ɂ̇ ˯ǃå éƓ˲Ⱥǖǃ Ɨ ǃā˗ǃå3 . 
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˛˱ǂ˶ǁä 
 ǑƼ ˙ƑƓˠǃå è˦Ɂā˙ǃå þå˗˳˯ƪå ƴɂ̇ ƪ Ɇɜ˵Ⱥ íåíðå ç̇ ˻ƤǕå èå˦˹˴ǃå ǑƼÿå˗Ǆƕ ǃåƶʕǃƓ  ˣǃîā

ǉƓ˱ƙǙ  ÜèǙƓ˱˸ǃå ƗƼƓḪ ǑƼ Ɠ˹ƕ Ɨˠ ˲˸ǃå ƗƽǄ˯˳˸ǃå èƓ Ǆ˸ƶǃå Ɨ˯˸ƙá ˦˲ǈ ˤǃƓƶǃåǆāǉ˘ǋ ˥ 
 ˥ǆ ßƓ ƬǕå ƴɂð˦ƙ Ɨ Ǆ˸Ƶ èǙƓ˱˸ǃåǏǃã ÿðƓ˳˸ǃå  ˥ƑƓɁ̊ ǃåú̇ ƶƙ Ǒ˯ǃåā  ˦ ˯ǃå Ɨ Ǆ˸ƶȺ ǑƑƓǌ˹ǃå ƴɂð

)Last mile delivery.( 
 Ɨ Ǆ˷ƼǕå ˔ǈƓƞ ˥ǆ ƴɂð˦˯ǃå ýƓ˱ǆ ǑƼ ˙ƑƓˠǃå è˦Ɂā˙ǃå þå˗˳˯ƪå Ɨƪåïí ˤ˯˻ƪ Ɨƿï˦ǃå ǉ˘ǋ ǑƼ

)Optimization Ɨ Ǆ˸Ƶ ßƓ˹ƛá è˦Ɂā˙Ǆǃ Ɇ˷ƼǕå èåïƓ˴˸ǃå ˗ǒ˗˲ƙ ˤ˯ǒ ˖˻ơ Ü( ð˦˯ǃå ƴɂ
ƴǆ Ɠǌ˯ǈïƓǀǆā  Ɠ ưƓɂï ƗǃƓ˴˸ǃå Ɨƞ˘˸ǈ ˤƙ .ƴɂð˦˯ǃå ƗɁ̇ Ƶ þå˗˳˯ƪƓȺ ƗȻ˗˻Ǆǀ˯ǃå ƴɂð˦˯ǃå Ɨǀɂ̇ ˟
ˤƛ ˥ǆā  æǚƙƓ˸ǃå ƝǆƓǈ̇ ƕ þå˗˳˯ƪå ˤƙ .æ̇ ƿǕå ïƓ˱ǃå Ɨ ǆðïå˦Ƥ þå˗˳˯ƪƓȺ Ɠǌǃ Ɇ˲ǃå íƓ˱Ȼã
)MATLAB Ɨ ǆðïå˦˳ǃå ˘˻ƽ˹˯ǃ (è̇ ǌˡá ˗ƿā è˦Ɂā˙ǃå þå˗˳˯ƪå ÿá Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå 

ƑƓˠǃå ƴɂð˦˯ǃå ˥ǆð ˥ǆ ɆǄǀȻ ƴɂð˦˯ǃå Ɨ Ǆ˸Ƶ ǑƼ ˙ǉïā˗ƕ ɏ˘ǃåā ˯ǃå ƗƽǄḧƙ ˥ǆ ɆǄǀȻ ƴɂð˦ Ɇƶ˱ɂā
Ɨ Ǆ˸Ƶ .Ɨ ǃà Ɨǀɂ̇ ˠȺ ˤ˯ƙ ƴɂð˦˯ǃå 
 çƑ˶ǂḥǁä:ƕ ƟƑ˭ƻ˶ǁä  ˙ƑƓˠǃå è˦Ɂā˙ǃå-ƗǃƋ˴ǆ  è˦Ɂā˙ǃå Ǌ ƞ˦ƙ-þƓˢǈ  ƴɂð˦˯ǃå-ƤƗ ǆðïå˦ 

 æ̇ ƿǕå ïƓ˱ǃå 

Abstract 
In recent years, the use of flying robot is increasing speedy in 

everyday life due to movement to automated processes in various 

area of life. One of this field is the last mile delivery where, the 

goods distributed from the warehouse to the customers.  

In this paper, we will study the use of flying robot in the delivery 

system considered as an optimization problem. The optimal route 

will be find when the flying robot do the delivery task and 

comparing with the delivery truck. The mathematic model of the 
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problem was derived and solved by nearest neighbor algorithm. The 

algorithm was implemented in MATLAB and the result show that 

the use of flying robot will decreasing the serves time, which will 

reduce the delivery, cost and make the delivery Process as an 

automated system. 

 Keywords:  flying robot; Drone routing problem; delivery 

system; nearest neighbor algorithm.     
ƕǄ˕ƾ˶ǁä 

 ÿā̠ƕ èåïƓɣǃå ƗưƓ˸ǃå ƗǄ˻Ǆǀǃå èå˦˴˹ ǃå ǑƼ èá̠ƕ ïƓ ˟)Unmanned Arial Vehicle (
ɖǄˠȻ Ǒ˯ǃåā ) Ɠ˷Ȼá Ɠǌ˻ǄƵDrone (è˦Ɂā˙ǃƓȺ Ǐ˸˴ƙā Ǒƿǚƙ ˙ƑƓˠǃå  ˥ǆ å̇ ˻ˮḪ ƓǆƓ˸˯ǋå
 Ɨƪåï˗ǃåǑƼ ˖˲ ǃåā  Ɨɂ̇ ɜ˴ƶǃå èǙƓ˱˸ǃå ˥ǆ ˗ǒ˗ƶǃåƓ˸ǃ ˣǃîā Ɨ ǈ˗˸ǃåā ˥ǆ ǊȺ ˚˻˸˯ƙ  Ǌ ʿƛ˦ǆ

Ɨ ǃƓƵ çßƓƽḪā  ˕ƿ˦ǃå ˥ǆ Ɇ˻Ǆǀ˯ǃå ǑƼǑƼ ˗ǌ˱ǃåā  ǉ˘ǋ þå˗˳˯ƪå á˗ƕ .ƗƽǄ˯˳˸ǃå ýƓ˸ƵǕå ßåíá
 ˖˲ ǃå ā ÜìƓ˹˸ǃå Ɨ ʾå̇ ǆ Ɇ˰ǆ Ɨ ǈ˗˸ǃå èƓǀ ˮˠ˯ǃå ˥ǆ ˗ǒ˗ƶǃå ǑƼ Ɠ ǄƶƼ èåïƓ ˠǃåā  ÜîƓǀǈǗå

 èƓǀ ˮˠ˯ǃå ˥ǆ ˗ǒ˗ƶǃå ā ç̇ ˠ˳ǃå ˥ǂƓǆǕå Ɨ ʾå̇ ǆ ā çïåíã ˣǃ˘Ḫ ā ïā˙˸ǃå ƗḪ̇ ơ Ɨ ʾå̇ ǆ ā
 Ɏ̇ƤǕå[3][2][1] .˃ɂ̇ ƶƙ ˥ɜ˸ɂā  ÿå̇ ˻ˠǃå ƴ ˠ˯˴ƙ ç̇ ƑƓ˟ ˥Ƶ çïƓ ʸ ǊǈƋȺ ˙ƑƓˠǃå è˦Ɂā˙ǃå

 ƓǌǄƤåí ˥ǆ ƓǌƙíƓʿȺ þ˦ǀȻ ïƓ˟ ÿā̠ƕ˥ɜ˸Ȼ Ɠ˸ǈɀā  Ɨˠ˲ǆ Ɨˠƪå˦ƕ ˗ƶȺ ˥Ƶ Ɠǌ˻Ƽ ˤɜ˲˯ǃå
 ˦ ǀȻ Ɨ ưïá Ɨ˱ǆ̇ˮǄǃ ɆƕƓƿ æ˦ƪƓơ ɖɂ̇˟ ˥Ƶ ĄƓǃà Ɠǌ˻Ƽ ʕɜ˲ǃ˯å ʕ˯ǒ āá Ǒưïå ïƓ˟ ƓǌǄ˻ƺ˵ ƕ˯ þ

ƓǌǄƤå˗ƕ ˔Ḫ̇ ǆ[4]. 
  çïāƓ˹˸ǃå Ɨ ǈƓɜǆã ƴǆ Ɨ˷ƽ˳˹ǆ èƓƵƓƽƙïå ǏǄƵ ÿå̇ ˻ˠǃå ǏǄƵ Ɠǌƙï˗ǀȺ èåïƓ ˠǃå ǉ˘ǋ ˚˻˸˯ƙ

.Ɠǌǀɂ̇ ˟ ǑƼ ɖƑå˦ƶǃƓȺ þå˗ˠƮǙå ˔˹˱˯ƙ ƓǌǄƶ˱Ȼ Ɠ˸ǆ 
Ɏ˗ơã ) èƓḪ̇ ˲˸ǃå í˗ƶ˯ǆ Ǌ ǄƵ ɖǄˠȻ ç̇ ƑƓˠǃå èƓƙ˦Ɂā˙ǃå ÷å˦ǈáMulti- copterƓ˸Ḫ (  ˦ǋ

) Ɇɜ˵ǃå ǑƼ Ơư˦ǆ1 (˥ǆ ˦ǋā ) ïåā˗ǃå ÷˦ ˹ǃåRotary craft (ç˗ƶȺ ˚˻˸˯ɂā :Ɠǌ˹ǆ èå̊ ˻ǆ 
- Ɨ ɜ ǈƓɜ ˸ǃå Ɨ ˻Ḫ̇ ˯ǃå Ɨ˟Ɠ˴Ⱥ 
- Ɇ˸ƶǃå ßåíá ˗˹Ƶ Ɨ ǃƓƶǃå çïāƓ˹˸ǃåɉ˦ˮǌǃå ˗˹Ƶā 
-  Ǌ˯ǃ˦˸ơ ˥˻ƕ Ɠǆ Ɨ ǃƓ˰˸ǃå ƗƿǚƶǃåǑǄḧǃå ÿð˦ǃåā è˦Ɂā˙Ǆǃ 
-  ÷ǚƿǗåɆɜ˵Ⱥ ɉ˦ˮǌǃåā Ɨǀ ư ˥ǂƓǆá ǑƼ ɏí˦˸Ƶ 
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) Ɇɜ˵ǃå1(: ) èƓḪ̇ ˲˸ǃå í˗ƶ˯ǆ ˙ƑƓˠǃå è˦Ɂā˙ǃåMulti- copter( 

  
 ǑƼ ƗǄǆƓƶǃå èƓḪ̇ ˵ǃå ˥ǆ ˗ǒ˗ƶǄǃ Ɇ˷ƼǕå ïƓ ˳ǃå ˙ƑƓˠǃå è˦Ɂā˙ǃå ˥ǆ ˕Ǆƶƞ èå̊ ˻˸˸ǃå ǉ˘ǋ

) ƴɂð˦˯ǃå þƓˢǈ ǑƼ Ǌǆ˗˳˯ƪǙ ƴɂð˦˯ǃå ýƓ˱ǆDelivery system ˗ǒ˗ƶǃå ÿƓƼ ɆƕƓǀ˸ǃå ǑƼ Ü (
 ˔ˮ˴Ⱥ Ǒ˭˻ˮǃå é˦Ǆ˯ǃå Ɨ Ǆ˸Ƶ ˥ǆ Ɇ˻Ǆǀ˯Ǆǃ èƓḪ̇ ˵ǃå ǉ˘ǋ Ɇˮƿ ˥ǆ è˘˳ƙå ˗ƿ èå˦ˠ˳ǃå ˥ǆ
 Ǒ˯ǃå ā ßå̇˷ ǃ˳å ƗƿƓɣǃå ïíƓ˶ǆ ˥ǆ Ɏ̇Ƥá ÷å˦ǈá þå̠˳ ƪ˯ƓȺ xǃî ā ƗȻ̠˻Ǆǀ˯ǃå ƴɂð˦˯ǃå Ɨ˸s ǈá

 Ǐǃã Ʉưá .ƗɁ̇ǌḧǃå èƓɁ̇ƶǃå þå̠˳ ƪ˯å Ɇ˰ǆ Ɨ˭˻ǃˮå ǏǄƵ Ɠǌǆå̠˳ ƪ˯å ǑƼ Ɨ˹ǆà ÿ˦ḧƙî ÿƓƼ ˣǃ
 ɏïā̇˸ǃå þƓơíðǙåǑƼ ƗƮƓƤā  ƴ ˠ˯˴ƙ Ǚ ƴɂð˦˯ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå èƓɁ̇ ƶǃå Ɇƶƞ çāï˘ǃå ç̇ ˯Ƽ

 ý˦Ʈ˦ǃåǏǃã  ý˦ǌ˴Ⱥ ˥ǂƓǆǕå ɆḪ˙˴ɂā[5] þå̠˳ ƪ˯å ÿƓƼ ĄƓƽǈà çï˦Ḫ̆˸ǃå æƓƪǕå xǄ˯ǃ .
 ĄƓǄ˸Ƶ ĄƓƪƓ˹ǆ ÿ˦ɜȻ ƴɂð˦˯ǃå ƗǄ˸Ƶ ǑƼ ̇ƑƓɣǃå è˦Ɂā̇ǃåǑƼ ˤǋƓ˴ɂā Ƶ ˥˻˴˲ƙ ƴɂð˦˯ǃå Ɨ Ǆ˸

 Ɇ˻ǄǀƙāƓǌ˯ƽǄḧƙ  . 
 ǏǄƵ þ˦˻ǃå Ɇ˸ƶƙ ˤǃƓƶǃå ǑƼ ƗȻ˗ɂ̇ ˮǃå èƓǆ˗˳ǃå èƓḪ̇ Ƭ ˥ǆ ˗ǒ˗ƶǃå üƓ˹ǋ ā˙ǃå þå˗˳˯ƪåè˦Ɂ 

 ƗḪ̇ ˵Ƽ  .ƴɂð˦˯ǃå Ɨ Ǆ˸Ƶ ǑƼ ˙ƑƓˠǃåDHL  èƓǆ˗˳ǃå ýƓ˱ǆ ǑƼ Ɨ ˸ǃƓƶǃå èƓḪ̇ ˵ǃå ˥ǆ Ǒǋ
 ç̇ ƑƓˠǃå ƴɂð˦˯ǃå èƓƙ˦Ɂāï ˥ǆ ˖ǃƓ˰ǃå Ɇ˻˱ǃå ïƓ ˯ƤƓȺ ˕ǆƓƿ ƗȻ˗ɂ̇ ˮǃå) Ǐ˸˴˸ǃåāParcel-

copterǋ Ɠ˸Ḫ () Ɇɜ˵ǃå ǑƼ Ơư˦ǆ ˦2.(  Ǒǃå Ɇ˶ƙ ƗƵ̇ ˴Ⱥ ÿå̇ ˻ˠǃå ƴ ˠ˯˴Ȼ ˖˻ơ70 
Km/h  Ɇ˶ƙ ƗƼƓ˴ǆā8.3 Km Ɇ˶ƙ Ɨǃ˦˸˲Ɂā  Ǒǃå2.2 Kg.  ƴ ˠ˯˴ƙ èƓƙ˦Ɂā˙ǃå ǉ˘ǋ

 ˥ǆð ǑƼ ƴɂð˦˯ǃå Ɨ Ǆ˸ƶȺ þƓ ʿǃå ǉïå˗ǀǆ8 min  û̇ƺ˯˴Ȼ ÿƓḪ ɏ̆ǃå ā30 min   þå˗˳˯ƪå ˗˹Ƶ
ƗȻ˗˻Ǆǀ˯ǃå ƴɂð˦˯ǃå èƓɁ̇ Ƶ[6]. 
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) Ɇɜ˵ǃå2) è˦Ɂā˙ǃå :(Parcel- copter ƗḪ̇ ˵ǃ (DHL 

 
 ƗḪ̇ ƬAmazon  ÿå̇ ˻ˠǃå ƴ ˠ˯˴Ȼ ƴɂð˦˯ǃå Ɨ Ǆ˸Ƶ ǑƼ þ˗˳˯˴Ȼ ˙ƑƓ˟ è˦Ɂāï ïƓ ˯ƤƓȺ ˕ǆƓƿ

 ÷Ɠƽƙïå ǏǄƵ122m Ɇ˶ƙ Ɨǃ˦˸˲Ɂā  Ǒǃå2.3 Kg Ǐ˯ơ ƗƵ̇ ƪā 88 Km/h  þ˗˳˯˴ɂā 
 þƓˢǈ è˦Ɂā˙ǃå å˘ǋGPS  Ǒǃã Ɇ˶Ȼ Ɏ˗ǆ ˥˸ư ˥ƑƓɁ̊ ǃå ƴƿå˦ǆ ˗ǒ˗˲˯ǃ24 Km [7]. 
 ßå˗ƕ çï˦ƼƓƺ˹ƪ ǑƼ ƗḪ̇ ˵ǃå ɖɂ̇ ˟ ˥Ƶ ƴɂð˦˯ǃå Ɨ Ǆ˸Ƶ ǑƼ ˙ƑƓˠǃå è˦Ɂā˙ǃå þå˗˳˯ƪå ïƓ ˯Ƥå

) ƗȻ˗ɂ̇ ˮǃå èƓǆ˗˳Ǆǃ Ɨ ˹˟˦ǃåNational Postal Service è˦Ɂā˙ǃå þå˗˳˯ƪå ˤƙ ˖˻ơ (
) Ǐ˸˴ƙ ç̇ ˻ƺƮ ç̇ ɂ̊ ƞ Ǒǃã ɆƑƓƪ̇ ǃå Ɇ˻Ʈ˦ƙ èƓǆ˗Ƥ ǑƼ ˙ƑƓˠǃåPulau Vbin Ǒǃã ƴǀƙ (

 ˖˻ơ çï˦ƼƓƺ˹˴ǃ Ɨ ˴ Ƒ̇ ǃå ç̇ ɂ̊ ˱ǃå ˥ǆ Ǒƿ̇ ˵ǃå ýƓ˸˵ǃå ÿåïƓ ˠǃå è˦Ɂā˙ǃå ÷Ɠˠ˯ƪåǃ ƗƼƓ˴˸
2.3 Km  ˕ƿ̇ ƺ˯ƪå ƗǄơï ǑƼ ćƓɂ̇ǀƙ5 min [8] . 

 ˙ɂ˦ˠ˯ƕ ˕ǆƓƿ Ɨƿǚ˸ƶǃå çïƓ˱˯ǃå ƗḪ̇ Ƭ ÿƓƼ ˥˻˶ǃå ǑƼƗƶ ƪ ïƓ ˯Ƥåā Ǆ˯˳ǆ ÷å˦ǈáƗƽ  ˥ǆ
Ɂā˙ǃå) ɆɜƬ ƴɂð˦˯ǃå èƓǆ˗Ƥ ýƓ˱ǆ ǑƼ Ɠǌǆå˗˳˯ƪǙ èƓƙ˦3 èƓƙ˦Ɂā˙ǃå ˥ǆ ÷å˦ǈǙå ǉ˘ǋ Ü(

  ˥˻ƕ Ɠǆ Ɨǃ˦˸ơ ƴɂð˦ƙ ƴ ˠ˯˴ƙ5- 30 Kg Ǒǃå Ɇ˶ƙ ÿå̇ ˻˟ ƗƵ̇ ˴Ⱥ ā   100 Km/hr 
[9] .   

ɆƕƓǀ˸ǃå ǑƼ  þå˗˳˯ƪå ˥˻ƕ ƗǈïƓǀ˸Ǆǃ èƓȺƓ˴˲ǃå ˞ƶȺ ßå̇ ƞƎȺ ˕ǆƓƿ èƓƪåï˗ǃå ˞ƶȺ üƓ˹ǋ ÿƓƼ
 ˕˶ǄƤ ā ƴɂð˦˯ǃå Ɨ Ǆ˸Ƶ ǑƼ í˦ǀƵ ˘˹ǆ Ɨǆ˗˳˯˴˸ǃå ƗȻ˗˻Ǆǀ˯ǃå Ɨǀɂ̇ ˠǃå ā ˙ƑƓˠǃå è˦Ɂā˙ǃå

  Ɠ ɂ̇ ǀƙ ɄǄɜȻ è˦Ɂā˙ǃå þå˗˳˯ƪå ÿã Ǒǃã10cents  Ɇḧǃ2 Kg  Ɏ˗ǆ ǑƼ10 Km  ǑƼ Ü
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  Ɠɂ̇ǀƙ ɄǄɜȻ ƗȻ̠˻Ǆǀ˯ǃå û̇ ǃɣå þå̠˳ ƪ˯å ÿƓƼ ɆƕƓǀ˸ǃå60 cents  ÿƓƼ ˣǃ˘ǃ .Ɨƶˠƿ  Ɇḧǃ
ƴɂð˦˯ǃå Ɨ˸ˢǈǕ ƓȻíƓ˶˯ƿå ˤƑǚǆ ˙ˮ˯ƶȻ ˙ƑƓˠǃå è˦Ɂā˙ǃå þå˗˳˯ƪå[10]. 

 

 
) Ɇɜ˵ǃå3Ɨ ˹˻˶ǃå çïƓ˱˯ǃå ƗḪ̇ ˵Ǆǃ ƗƽǄ˯˳˸ǃå èƓƙ˦Ɂā˙ǃå ( 

 
çˤȿĀ˗ǁä ǈ ƜˤƗ ƕǁƉ˲Ǆ: 

 ƗǃƋ˴ǆ ˙ˮ˯ƶƙ) Ɨ Ǆ˷ƼǕå ɆƑƓ˴ǆ ˥ǆ è˦Ɂā˙ǃå Ǌ ƞ˦ƙOptimization ( ýƓ˱ǆ ǑƼ Ɨ˸ǌ˸ǃå
) ƗɁ̇ ƶǃå Ǌ ƞ˦ƙ ƗǃƓ˴ǆ Ɠǆ ˗ơ Ǒǃã Ǌ ˵ƙ ā ƴɂð˦˯ǃåVehicle Routing Problem  ([11] 

 .è˦Ɂā˙ǃå Ǌ ƞ˦ƙ ƗǃƓ˴ǆ Ǒǃã í˦˻ǀǃå ˞ƶȺ ƗƼƓưã ƴǆ 
 í˗Ƶ ˗ƞ˦ǒ ǊǈƋȺ è˦Ɂā˙ǃå Ǌ ƞ˦ƙ ƗǃƓ˴ǆ ú̇ ƶƙM ƴɂð˦˯ǃå ÷í˦˯˴ǆ ǑƼ  èƓƙ˦Ɂā˙ǃå ˥ǆ ā Ü

 ƗƵ˦˸˱ǆ ˗ƞ˦ǒN  è˦Ɂāï Ɨɣƪå˦ƕ ç̠ơåā ç̇ǆ ǊƙïƓɂð ʕ˯ǒ ÿ˦Ɂð ɆḪ .ƓǌƙïƓɂð íå̇ǒ ˥ƑƓɁ̊ǃå ˥ǆ
 Ɨ˹˻ƶǆ Ǌ ˮǄ˟ Ǌǃ ā ˗ơåāὫ  Ɨ˹˻ƶǆ Ɨǃ˦˸ơ Ǌǃ è˦Ɂāï ɆḪ Üὗ   ˥ǆð Ǐ˶ƿá ˣǃ˘Ḫ ā

 ÿå̇ ǒƓˠǄǃὸ  ˣǃ˘Ḫ ā è˦Ɂāï Ɇḧǃ  (˙˶ƿǕå ïƓ˴˸ǃå) ïƓ˴ǆ Ɇ˷Ƽá íƓ˱Ȼã ˦ǋ æ˦Ǆˠ˸ǃå Ü
 ÷í˦˯˴ǆ Ǒǃã çí˦ƶǃå ā ç˗ơåā ç̇ ǆ ˥ƑƓɁ̊ ǃå ɆḪ çïƓɂð ˤ˯ǒ ˖˻˲Ⱥ þ˗˳˯˴˸ǃå èƓƙ˦Ɂā˙ǃå í˗Ƶ

 ˕˲ƙ è˦Ɂā˙ǃå Ǌ ƞ˦ƙ ƗǃƋ˴ǆ Ɨƪåïí ˤ˯ǒ .ƴɂð˦˯ǃåƗ ǃƓ˯ǃå èƓ ư̇ ƽǃå:  
- .ƗǄƛƓ˸˯ǆ ÿ˦ḧƙ Ɨǆ̠˳ ˯˴˸ǃå èƓƙ˦Ɂā̇ǃå 
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- Ǆǃ Ɨǃ˦˸ơ Ǐ˶ƿá.çíā˗˲ǆ èƓƙ˦Ɂā˙ 
-  ĄƓǀ˴ǆ ǊƼā̇ƶǆ ˥ƑƓɁ̊ǃå èƓǄ˟ƗɂāƓ˴˯ǆ Ǒǋā. 

:ǑǃƓ˯ǃå ǑƼ ˝˳Ǆ˯˯Ƽ í˦˻ǀǃå Ɠǆá 
-  Ɠǌ˯Ǆơï á˗ˮƙ èƓƙ˦Ɂā˙ǃå ɆḪǑƼ Ǒǌ˯˹ƙā .ƴɂð˦˯ǃå ÷í˦˯˴ǆ 
-  Ɨɣƪå˦ƕ ç̠ơåā ç̇ǆ ǊƙïƓɂð ʕ˯ǒ ÿ˦Ɂð ɆḪ˗ơåā è˦Ɂāï. 
- Ɨ ˮǄˠǃå  ˔˱Ȼ ïƓ˴ǆ Ɇḧǃ Ɨ ǄḧǃåǙá .è˦Ɂā˙Ǆǃ Ɨǃ˦˸ơ Ǐ˶ƿá ðāƓ˱˯ƙ 
- ˲Ƭ è˦Ɂā̇ǃå ÷˦ƞ̇ǃ Ɨ̓ƓḪ ÿ˦ḧƙ ÿá ̝ Ȼ˱ ƗɂïƓɣǃå Ɨ˹Ǐǃã  ð˦˯ǃå ƗǄ˸Ƶ ̠ƶȺ ÿ̊˳˸ǃå .ƴɂ 

 ̠ ǁä ǈ ƜˤƗ ƕǁƉ˲˶ǁ ǏƮƑɀ˗ǁä éíˤ˶˷ǁäçˤȿĀ 
  è˦Ɂā˙ǃå Ǌ ƞ˦ƙ ƗǃƋ˴˸ǃ ǑưƓɂ̇ ǃå êî˦˸˹ǃå ǑǄƵ ý˦˶˲ǃå ˤ˯ǒ Ǒḧǃå ǑǄƵ ý˦˶˲Ǆǃ ˥ǆð Ɇƿ

 ˥ƑƓɁ̊ ǃå Ɨǆ˗˳ǃ Ɋˠ˳˸ǃƓȺ ƗǃƋ˴˸ǃå Ɇ˻˰˸ƙ ˤ˯ǒ ā Ü G = (V,A)    ˖˻ơV=  (0,1,...,N) 
 ç˗ǀƶǃå ā ˤǌ˯ǆ˗Ƥ íå̇ ˸ǃå ˥ƑƓɁ̊ ǃå ƴƿå˦ǆ Ɠ˹ǋ Ǒǋ ā ˗ǀƶǃå Ɇ˰˸ƙ0  Üƴɂð˦˯ǃå ÷í˦˯˴ǆ ƴƿ˦ǆ Ɇ˰˸ƙ

  Ɠ˸˹˻ƕὃ  ὭȟὮȡ Ὥ ȟὮɴ ὠȟ   Ὥ Ὦ  Ɇ˰˸ƙ ā Ü˗ǀƶǃå ˥˻ƕ Ɠǆ ÷ǚưǕå Ɇ˰˸ƙὨ  
  Ýÿá ɏá ƗǄƛƓ˸˯ǆ ƗƼ˦ƽ˶ǆ Ǒǋ ā ˗ǀƶǃå ˥˻ƕ ýƓǀ˯ǈǚǃ èƓƼƓ˴˸ǃå ƗƼ˦ƽ˶ǆὨ  Ὠȟ

Ὢέὶ ὥὰὰ ᶅ ὭȟὮᶰὠ   ú˗ǌǃå Ɨǃåí íƓ˱Ȼã ˥ɜ˸Ȼ ā Ü)1 ˥ǆð Ɇƿå ǑǄƵ ý˦˶˲Ǆǃ (
 ç̇ǆ ÷˦ƞ̇ǃå ʕƛ ʕǌ˯ǆ̠Ƥ íå̇˸ǃå ˥ƑƓɁ̊ǃå Ǒǃã Ɇ˶ Ȼ ÿá Ǒǃã ÿ̊˳ ǃ˸å ˥ǆ ɖǄɣ˹ǒ Ɠǆ̠˹Ƶ è˦Ɂā̇Ǆǃ

í˦˻ǀǃå ˥ǆ ƗƵ˦˸ ǆ˱ ïƓ˯ƵǙå ǑƼ ̆ƤǕå ƴǆ ÿ̊˳˸ǃå Ǒǃã Ɏ̇Ƥá: 
 

ÍÉÎ ὸὼ

ᶰᶰ

   άὭὲ
Ὠ

ὺ
‗ὼ

ᶰᶰ

            ρ 

 ˖˻ơὸ   ā ÿ˦Ɂ̊ǃå Ǒǃã ý˦Ʈ˦ǃå ʕƛ ÿ̊˳˸ǃå ˥ǆ ÷ǚƿǘǃ æ˦Ǆɣ˸ǃå ǑǄḧǃå ˥ǆ̊ǃå Ɇ˰˸ƙ
 Ɇ˰˸ƙ  ā .ÿ̊˳˸ǃå Ǒǃå ÷˦ƞ̇ǃå ʕƛ Ǌǃ Ɨǆ̠˳ ǃå ʕȻ̠ǀƙὨ  ˥ƑƓɁ̊ ǃå ˥˻ƕ èƓƼƓ˴˸ǃå ƗƼ˦ƽ˶ǆ

 Ɇ˰˸ƙ ā Üÿ̊˳˸ǃå ā ˞ ƶȺ ƴǆ ʕǌ˷ƶȺὺ    Ɇ˰˸ƙ ā Ü è˦Ɂā˙ǃå ƗƵ̇ ƪ‗    æ˦Ǆˠ˸ǃå ˥ǆ̊ ǃå
  .Ɨǆ̠˳ ǃå ʕȻ̠ǀƙ ā ÿ˦Ɂ̊ǃå ̠˹Ƶ ÷ǚƿǗå ā ɉ˦ǌˮǃå Ɇ˰˸Ȼ ɏ̆ǃå ā ÿ˦Ɂ̊ǃå Ɨǆ̠˳ ǃ 

:Ɨ ǃƓ˯ǃå í˦˻ǀǄǃ ƗƶưƓƤ 
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ὼ  ὼ ρ  ȟ      ᶅὮ ρȟȣȟὲ                                ς 

ὼ  ὼ ρ  ȟ      ᶅὭ ρȟȣȟὲ                                  σ 

ὼ ρ                                                                             τ 

ὼ ρ                                                                              υ 

ό  ό  ὲ ρὼ ὲ     ȟᶅ ὭȟὮᶰὔ                    φ 
Ὠ

ὺ

Ὠ

ὺ
 ‗ ὼ  

Ὠ

ὺ
 Ὕ     ȟᶅὮ ρȟȣȟὲ         χ     

˖˻ơ 
) ƗǃíƓƶ˸ǃå Ɇ˰˸ƙ1 ú˗ǌǃå Ɨǃåí (ɆǄǀƙ Ǒ˯ǃåā  .˥ƑƓɁ̊ ǃå Ɨǆ˗˳ǃ æ˦Ǆˠ˸ǃå ˥ǆ̊ ǃå 

) ˗˻ǀǃåā2 .̇Ƥà ÿ˦Ɂð ɏá ˥ǆ āá ÿ̊˳˸ǃå ˥ǆ Ǌǃã ý˦Ʈ˦ǃå ˥ɜ˸Ȼ ÿ˦Ɂð ɆḪ ÿá ˥˸˷  ̓(
) ˗˻ǀǃåā3 çïíƓƺ˸ǃå ʕ˯ƙ ÿ˦Ɂð Ɇḧǃ ˥˸˷Ȼ (Ǐǃã  āá ÿ̊˳˸ǃåǏǃã  ÿƓƼ xǃ̆Ḫ Ü̇Ƥà ÿ˦Ɂð ɏá
) ˥ǒ˗˻ǀǃå2) (3 í˦˻ǀǃå Ɠǆá  .ç̠ơåā ç̇ǆ è˦Ɂā̇ǃå Ɇˮƿ ˥ǆ ǊƙïƓɂð ʕ˯ǒ ÿ˦Ɂð ɆḪ ÿá ÿƓ˹˸˷Ȼ (

)4 ()5ǃå è˦Ɂā˙ǃå ÿá ÿƓ˹˸˷ ʼ ( ƴƞ̇ǒ ÿá ̠ƕǙ ÿ̊˳˸ǃå ïíƓƺȻ ɏ̆Ǐǃã  .ÿ̊˳ ǃ˸åǀǃåā ˗˻
)6 í˗Ƶ ǏǄƵ ˗ɂ̊ ǒ ÿá ˥ɜ˸Ȼ Ǚ ç˗ơå˦ǃå ƗǄơ̇ ǃå ǑƼ ˤǌƙïƓɂð ˥ɜ˸˸ǃå ˥ƑƓɁ̊ ǃå í˗Ƶ ÿá ˥˸˷Ȼ (

 .ƗǄơï Ɇḧǃ Ɠǀ ˴ǆ ˤǋ˗ǒ˗˲ƙ ˤ˯ǒ ˥ǒ˘ǃå ˥ƑƓɁ̊ ǃå) ˗˻ǀǃåā7 ǑƼ û̇ƺ˯˴ ǃ˸å ˥ǆ̊ǃå ÿá ˥˸˷  ̓(
 ý˦Ʈ˦ǃåǏǃã ƺȻ Ɠǆ˗˹Ƶ ˗ơå˦ǃå ïƓ˴˸ǃå ǑƼ ˥ƑƓɁ̊ ǃå ɆḪ ÿ̊˳ ǃ˸å ˥ǆ è˦Ɂā̇ǃå ïíƓþ˦ǀɂā Ɨ Ǆ˸ƶȺ 

) ÿå̇ɣ˻ Ǆǃ ˥ǆð Ǐ˶ ƿá ǏǄƵ ̠ɂ̊ǒ ÿá ˥ɜ˸Ȼ Ǚ Ɏ̇Ƥá ç̇ǆ ÿ̊˳˸ǃå Ǒǃã ÷˦ƞ̇ǃå ʕƛ ƴɂð˦˯ǃåὝ .(
˥ǆ̊ ǃå Ɇ˸˵ɂā ) ˥ƑƓɁ̊ǃå ˥˻ƕ ÿå̇ɣ˻ ǃå ˥ǆð Ü̠ơå˦ǃå ïƓ˴˸ǃå ǑƼ û̇ƺ˯˴ ǃ˸å (Ɨǆ˗˳ǃå ˥ǆðā 

)‗ (÷˦ ƞ̇ ǃå ˥ǆðā ) ÿ̊˳˸ǃå Ǒǃå èå̇ ˻ƺ˯˸ǃå  .(0, 1 :ǑǃƓ˯ǃƓḪ Ɠ˸ǋ˗ǒ˗˲ƙ ˤ˯ǒ 
  ὢ  ρ   ƗɁ̇ ƶǃå ˕ǈƓḪ åîãm  ÿ˦Ɂ̊ǃå Ǒǃã ̞ǄƮāj   ÿ˦Ɂ̊ǃå ˥ǆ ƗǆíƓƿi   Üὢ

 π  .ˣǃî ˙˻ƹ 
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  å˗ƽǓä îƑ˯ǁä ƕ ǄïîäˤƢ) ƕȹìƑƪîǕäNearest neighbor heuristic( 
) ɆɜƬ ǑƼ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ æ̇ ƿǕå ïƓ˱ǃå Ɨ ǆðïå˦Ƥ èå˦ˠƤ ˝˳Ǆ˯ƙ4:ǑƙǕå ǑƼ ( 

-  ÿ˦ḧƙ.ƴɂð˦˯ǃå ÿ̊ ǆ˳ Ɇ˰˸ƙ Ǒ˯ǃå ç̠ǀƶǃå ˥ǆ ƗȻå̠ˮǃå 
- .Ɠǌ˻ǃã æƓǋ˘ǃå ˤƛ æ̇ ƿǕå ç˗ǀƶǃå ïƓ ˯Ƥå ˤ˯ǒ 
- ǉ˘ǋ ˥ǆā  æ̇ ƿǕå ç˗ǀƶǃå ïƓ ˯Ƥå ˤ˯ǒ ç˗ǀƶǃåǏ˯ơ å˘ɜǋā .˗ǀƶǃå ɆḪ çïƓɂð ˤ˯ǒ 
-  ÷˦ ƞ̇ ǃå ˤ˯ǒ ˕ǀǀ˲ƙ åîƎƼ Üí˦˻ǀǃå ïƓ ˯Ƥå ˤ˯ǒ ÿá ˗ƕǙ æ̇ ƿǕå ç˗ǀƶǃå ïƓ ˯Ƥå ˤ˯ǒ ç̇ ǆ ɆḪ ǑƼ
Ǐǃã ˮǃå ç˗ǀƵ (ƴɂð˦˯ǃå ÿ̊ ǆ˳) ƗȻå̠ˤƛ ˥ǆā ǌƙïƓɂð ˤ˯ǒ ˤǃ Ǒ˯ǃå ˗ǀƶǃå ǑƿƓ ǃ ˙Ƥá ç̇ ǆ ƗȻå˗ˮǃå.Ɠ 
- ˴˸ǃå ǏǄƵ ý˦˶˲ǃå ˤ˯ǒ Ɨ ǆðïå˦ ˳ǃå ƗȻƓǌǈ ǑƼ.(ƗƼƓ˴ǆ ɆƿǕå) ƗƽǄḧƙ ɆƿǕå èåïƓ 
 

 
 ) Ɇɜ˵ǃå4æ̇ ƿǕå ïƓ˱ǃå Ɨ ǆðïå˦Ƥ Ơư˦ǒ :( 
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 ʕ˯ǒ Ǒ˯ǃå èƓǈƓˮǃå .ƴɂð˦˯ǃå ÿ̊ ǆ˳ ƴƿ˦ǆ Ɇ˰˸ Ƽ˯ ƗȻå̠ˮǃå ç̠ǀƵ Ɠǆå ˥ƑƓɁ̊ǃå ƴƿå˦ǆ ̠ǀƶǃå Ɇ˰˸ƙ
 ƓǌǃƓƤíãǏǃã  ˥ƑƓɁ̊ ǃå ƴƿå˦ǆ Ǒǋ Ɨ ǆðïå˦˳ǃåƴɂð˦˯ǃå ÿ̊ ǆ˳ā ˤ˯ǒ ˣǃ˘ǃ Ƽ˦ƽ˶ǆ æƓ˴ơ Ɨ
 èƓƼƓ˴˸ǃåὨ   ƗǄƤ˗˸ǃå èƓǈƓ ˮǃå ǏǄƵ ßƓ˹ƕ ˣǃîā :Ɨ ǃƓ˯ǃå Ɨƿǚƶǃå Ɨˠƪå˦ƕ 

Ὠ  ὼ ὼ ώ ώ                                         ψ 
 

 ƕ˳ƽƑ˷˶ǁäĀ ƛøƏƑø˭˷ǁä 
 æǚƙƓ˸ǃå ƝǆƓǈ̇ ƕ ǑƼ  è˦Ɂā˙ǃå Ǌ ƞ˦ƙ ƗǃƋ˴ǆ Ɇ˲ǃ æ̇ ƿǕå ïƓ˱ǃå Ɨ ǆðïå˦Ƥ ɖ˻ˮˠƙ ˤƙ

)MATLAB) ƴƿå˦ǆ ˥Ƶ çïƓ ʸ Ɠǌǆå˗˳˯ƪå ˤƙ Ǒ˯ǃå èƓǈƓ ˮǃå Ü(Locations ˥ǆ ƗƵ˦˸˱˸ǃ (
  ƗơƓ˴ǆ ǑƼ ƗƑå˦˵Ƶ Ɨǀɂ̇ɣȺ Ɠǋ̠˻ǃ˦ƙ ʕƙ ƴɂð˦˯ǃå ÿ̊ ǆ˳ ƴǆ ˥ƑƓɁ̊ǃå20 Km  ú˗ǌǃå ÿƓḪ ā

 ǉïā̠ƕ ɏ̆ǃå  ƴɂð˦˯ǃå ÿ̊ ǆ˳ Ǒǃã ÷˦ƞ̇ǃå ā ˥ƑƓɁ̊ǃå Ɨǆ̠˳ ǃ æ˦Ǆɣǆ ˥ǆð Ɇƿå Ǒǃã ý˦Ʈ˦ǃå ˦ǋ
 Ǐ˶ƿá ā è˦Ɂā˙Ǆǃ Ɨǃ˦˸ơ Ǐ˶ƿƋḪ í˦˻ǀǃå ˥ǆ ƗƵ˦˸˱ǆ í˦ƞā ƴǆ ƴɂð˦˯ǃå ƗƽǄḧƙ ˥ǆ ɆǄǀ ƪ

å̇ ˻ˠǄǃ ˥ǆð Ɇ˰˸ ƙ˯ ā  Ü ÿ̊˳ ǃ˸å Ǒǃã ÷˦ƞ̇ǃå ˥ǆ è˦Ɂā̇ǃå ˥ɜ˸ƙ ƗɂïƓɣǄǃ Ɨ˹˲Ƭ Ɇƿå ā ÿ
 Ǐǃã Ǌ˹ǆ ā ÿ˦Ɂð æ̇ƿå Ǐǃã ƴɂð˦˯ǃå ÷í˦˯ ǆ˴ ˥ǆ ê̇˳ Ȼ è˦Ɂā̇ǃå ÿá ǑƼ Ɨǆðïå˦˳ǃå èå˦ɣƤ

 .Ɠǋ̇Ḫî ɖƕƓ˴ǃå í˦˻ǀǃå ïƓ˯ƵǙå ǑƼ ̆ƤǕå ƴǆ ˥ƑƓɁ̊ǃå ɆḪ Ɇ˸ɜ˯Ȼ Ǐ˯ơ æ̇ƿǕå ÿ˦Ɂ̊ǃå ā ƗǈïƓǀ˸ǃ
ƝƑƓ˯˹ǃå  ˤƙ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ɖɂ̇˟ ˥Ƶ ƴɂð˦˯ǃå ƗǄ˸Ƶ ʕ˯ƙ ̟˻˲Ⱥ Ɏ̇Ƥá ç̇ǆ ƗǃƋ˴˸ǃå Ɇơ

.ƗȻ˗˻Ǆǀ˯ǃå ƴɂð˦˯ǃå ƗɁ̇ Ƶ 
 ÿ˦Ɂ̊ǃå ˥ǆ Ɇǀ˯˹ǒ Ɠǆ̠˹Ƶ ̞ƕƓƛ è˦Ɂā̇ǃå ƗƵ̇ƪ ÿá ô ƽ̇Ⱥi  ÿ˦Ɂ̊ǃå Ǒǃåj   ɏāƓ˴ƙ āὺ

ρφ    ā ƴɂð˦˯ǃå ƗǄ˸Ƶ Ɇƞå ˥ǆ ÿ˦Ɂð ɆḪ ̠˹Ƶ è˦Ɂā̇ǃå Ǌƿ̇ƺ˯˴Ȼ ɏ̆ǃå ˥ǆ̊ǃå xǃ̆Ḫ ā
 Ǒǋ ÷ǚƿǗå ā ɉ˦ˮǌǃå‗ ράὭὲ  í˗Ƶ Ɨǆ˗Ƥ ƴ ˠ˯˴Ȼ è˦Ɂā˙ǃå ÿƓƼ ˣǃ˘Ḫ ā Ü2  ˥ǆ
.ƗǄơï ɆḪ ǑƼ ˥ƑƓɁ̊ ǃå 

 ) ˤƿï Ɇɜ˵ǃå Ơư˦ǒ5) ˥ƑƓɁ̊ ǃå ˥ǆ ƗƵ˦˸˱˸ǃ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå èåïƓ˴˸ǃå (N=20 ˖˻ơ Ü(
 èåïƓ˴˸ǃå í˗Ƶ ÿƓḪ ˣǃ˘ƕ ā ÿƓ˹ƛå ƗǄơï ɆḪ ǑƼ ˥ƑƓɁ̊ ǃå í˗Ƶ ÿƓǂ10 ) ýā˗˱ǃå Ɠ˸˹˻ƕ Ü1 (

Ƽ ˥ƑƓɁ̊ ǃå þƓƿïá ā  Ɨǆ˗˳ǃå ˥ǆð Ơư˦ǒ ˥ǆð Ɋƪ˦˯ǆ ā ïƓ˴ǆ Ɇḧǃ ƗơƓ˴˸ǃå ā ïƓ˴ǆ ɆḪ Ǒ
.Ɨǆ˗˳ǃå 
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) Ɇɜ˵ǃå5 í˗ƶǃ  è˦Ɂā˙ǃå èåïƓ˴ǆā ƗƵ˦ ˠǀ˸ǃå Ɨ Ǆḧǃå ƗƼƓ˴˸ǃå Ơư˦ǒ :(20  Ɇ˶ ˲˯˸ǃå ÿ˦Ɂð

æ̇ ƿǕå ïƓ˱ǃå Ɨ ǆðïå˦Ƥ ˥ǆ Ɠǌ˻ǄƵ. 
 

) üĀ˕˯ǁä1 çäîƑ˲˶ǁä ýƑƽîà ƞƮˤǐ (ˣƏƑȿ˘ǁä ýƑƽîàĀ ƕƳʕ ˞ƾ˶ǁä ƕƺƑ˲˶ǁäĀ  îƑ˲Ǆ ɄḥǁǄïĀ ˣ
ƕǄ˕˱ǁä  Ɉƨˤ˭ǄĀ .ƕǄ˕˱ǁä ˣǄï 

 ˢƽî
îƑ˲˶ǁä ˣƏƑȿ˘ǁä 

 ƕƺƑ˲˶ǁä
 ƕƳˤ˞ƾ˶ǁä

)Km( 

 ƕǄ˕˱ǁä ˣǄï
)min( 

 ˣǄï Ɉƨˤ˭Ǆ
 Ʉḥǁ ƕǄ˕˱ǁä
 îƑ˲Ǆ
)min( 

 Ɉƨˤ˭Ǆ
 ˣǄï
  ƕǄ˕˱ǁä

)min( 
1 0Ŷ6Ŷ2Ŷ0 8.36 3.33Ŷ6.41 4.87 

10.49 

2 0Ŷ1Ŷ16Ŷ0 13.56 6.21Ŷ9.54 7.88 
3 0Ŷ9Ŷ13Ŷ0 11.8 6.21Ŷ8.68 7.45 
4 0Ŷ3Ŷ10Ŷ0 16.54 6.89Ŷ11.65 9.27 
5 0Ŷ18Ŷ19Ŷ0 18.5 7.1Ŷ13.68 10.39 
6 0Ŷ8Ŷ7Ŷ0 18.69 8.37Ŷ13.53 10.95 
7 0Ŷ11Ŷ15Ŷ0 19.86 8.51Ŷ12.81 10.66 
8 0Ŷ12Ŷ4Ŷ0 21.99 10.32Ŷ13.65 11.99 
9 0Ŷ17Ŷ20Ŷ0 29.89 10.32Ŷ22.82 16.57 
10 0Ŷ5Ŷ14Ŷ0 26.94 12.22Ŷ17.51 14.87 
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ƝƑƓ˯˹ǃå ƗǈïƓǀ˸ǃā  è˦Ɂā˙ǃå þå˗˳˯ƪå ˥˻ƕƗɁ̇ Ƶ þå˗˳˯ƪåā å Ɇơ ˤƙ ƗȻ˗˻Ǆǀ˯ǃå ƴɂð˦˯ǃå ç̇ ǆ ƗǃƋ˴˸ǃ
 æ̇ƿǕå ïƓ˱ǃå Ɨǆðïå˦Ƥ þå̠˳ ƪ˯ƓȺ Ɏ̇ƤáƝƑƓ˯˹ǃå ˕ǈƓḪā ) Ɇɜ˵ǃå ǑƼ Ơư˦ǆ Ɠ˸Ḫ6 ( ýā˗˱ǃåā

)2(.  

 
) Ɇɜ˵ǃå6 ƴɂð˦˯ǃå ƗɁ̇ ƶǃ ïƓ˴˸ǃå Ơư˦ǒ :(Ɨ Ǆḧǃå ƗƼƓ˴˸ǃåā  ƗƵ˦ ˠǀ˸ǃåƓǌ˻ǄƵ Ɇ˶˲˯˸ǃåā ǆ ˥

æ̇ ƿǕå ïƓ˱ǃå Ɨ ǆðïå˦Ƥ. 
 

:üĀ˕Ɯ2 îƑ˲Ǆ  ƕȿ̠ ƴǁäƕƳˤ˞ƾ˶ǁä ƕƺƑ˲˶ǁäĀ ƕǄ̞˱ ǁä xǄï Ɉƨʕ Ǆ˭ Ā þʕȿï Ʉḥǁ ƕǄ̞˱ ǁä xǄï Ā 

ˣƏƑȿ˘ǁä 0Ŷ6Ŷ2Ŷ18Ŷ19Ŷ11Ŷ1Ŷ16Ŷ7Ŷ8Ŷ13Ŷ9Ŷ17
Ŷ3Ŷ12Ŷ4Ŷ20Ŷ10Ŷ5Ŷ14Ŷ15Ŷ0 

  

 ƕƳˤ˞ƾ˶ǁä ƕƺƑ˲˶ǁä
)Km( 89.7  Km 

) ƕǄ˕˱ǁä ˣǄïmin( 

5.35Ŷ10.35Ŷ15.70Ŷ25.78Ŷ31.13Ŷ37.63Ŷ42.9
8Ŷ47.1Ŷ55.1Ŷ60.45Ŷ64.57Ŷ74.1Ŷ89.48Ŷ96.
88Ŷ102.23Ŷ107.59Ŷ112.94Ŷ132.03Ŷ140.21Ŷ

160.27 
 ƕǄ˕˱ǁä ˣǄï Ɉƨˤ˭Ǆ

)min( 
70.59 
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)ýā˗˱ǃå ýǚƤ ˥ǆ Ɍơǚǈ1 () ýā˗˱ǃåā2 þå˗˳˯ƪå ˕ǃƓơ ǑƼ Ɨǆ˗˳ǃå ˥ǆð Ɋƪ˦˯ǆ ÿå (
 ˦ǋ è˦Ɂā˙ǃåmin 10.49     ˦ǋ ƴɂð˦˯ǃå ƗɁ̇ Ƶ þå˗˳˯ƪå ƗǃƓơ ǑƼ Ɠ˸˹˻ƕ  70.59 min 

) Ɨ ˴˹ƕ Ɇƿ ˗ƿ Ǌǈå ɏá85 % (Ǒ˹ƶȻ å˘ǋā  Ɨǆ˗˳ǃå ˥ǆð ɆǄƿ ˗ƿ ˙ƑƓˠǃå è˦Ɂā˙ǃå þå˗˳˯ƪå ÿá
 ˙˻ˮḪ Ɇɜ˵Ⱥǉïā˗ƕ ɏ˘ǃåā  ƴɂð˦˯ǃå ƗƽǄḧƙ ˥ǆ ɆǄǀ ƪƗ Ǆ˸Ƶ Ɇƶ˱ɂā ˯ƙ ƴɂð˦˯ǃå.Ǒǃà Ɇɜ˵Ⱥ ˤ 

çƑƜƑ˭˷˭ƨǗä 
) ˙ƑƓˠǃå è˦Ɂā˙ǃå þå˗˳˯ƪå Ɨƪåïí Ɨƿï˦ǃå ǉ˘ǋ ǑƼ ˤƙDrone ˥ǆ ßƓ ƬǕå ƴɂð˦ƙ ýƓ˱ǆ ǑƼ (

 ÿðƓ˳˸ǃåǏǃã  ˥ǆð ˥ǆ ɆǄǀȻ è˦Ɂā˙ǃå þå˗˳˯ƪå ÿá ˕˯ˮƛá Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå .˥ƑƓɁ̊ ǃå
 ƗȻ̠˻Ǆǀ˯ǃå ƴɂð˦˯ǃå èƓɁ̇Ƶ þå̠˳ ƪ˯ƓȺ ĄƗǈïƓǀǆ ƴɂð˦˯ǃåǉïā˗ƕ ɏ˘ǃåā Ǐǃã ɏí˓ǒ ƙ ƴɂð˦˯ǃå ƗƽǄḧƙ Ɇ˻Ǆǀ

Ɨ Ǆ˸Ƶ Ɇƶƞā ƴɂð˦˯ǃå Ɨ Ǆ˸Ƶ Ɨ˯˸ƙá) Ɨ ǃà Ɨƿ̇ ˠȺ ˤ˯ƙ ƴɂð˦˯ǃåÜ( ưá ɄǏǃã Ƽ ˣǃî è˦Ɂā˙ǃå ÿƓ
 Ǌǆå˗˳˯ƪå ÿƓƼ ˣǃ˘Ɂā ƗƿƓˠǃƓȺ Ǌ˯ǒ˘ƺƙ ǑƼ èƓɂïƓˠ ǃå ǏǄƵ ˗˸˯ƶȻ ƴɂð˦˯ǃå Ɨ Ǆ˸Ƶ ǑƼ þ˗˳˯˴˸ǃå

 .ƗȻ˗˻Ǆǀ˯ǃå èƓɁ̇ ƶǃƓȺ ƗǈïƓǀǆ Ǒ˭˻ˮǃå é˦Ǆ˯ǃå ˥ǆ ɆǄǀ ƪ 

çƑø˹Ƭˤø˭ǁä 
 èƓ Ʈ˦˯ǃƓȺ êā˙˳ǃå ˥ɜ˸Ȼ ƴɂð˦˯ǃå Ɨ Ǆ˸Ƶ ǑƼ ˙ƑƓˠǃå è˦Ɂā˙ǃå þå˗˳˯ƪå Ɨƪåïí ýǚƤ ˥ǆ

:Ɨ ǃƓ˯ǃå 
1-ƪåþå˗˳˯  êƓ˯˲Ȼ Ɨ ʾå̇ ˸ǃå āá ƴɂð˦˯ǃå èƓ Ǆ˸Ƶ Ɇ˰ǆ Ɨ ǈ˗˸ǃå ýƓ˸ƵǕå ǑƼ ˙ƑƓˠǃå è˦Ɂā˙ǃå
Ǐǃã  ˖˲ ǃå ˥ǆ ˗ɂ̊ ǆÿá ƗƮƓƤā Ɨƪåï˗ǃåā .Ǌ˯ǒå˗ƕ ǑƼ ýåðƓǆ ÷˦ ư˦˸ǃå 
2-þå˗˳˯ƪå  è˦Ɂā˙ǃåǑƼ ˙ƑƓˠǃå  êƓ˯˲Ȼ ƴɂð˦˯ǃå Ɨ Ǆ˸ƵǏǃã  ̇ ˲ǃ Ɨ˸ˢ˹˸ǃå ˥˻ǈå˦ǀǃå ˥ƪ ƗḪ

Ǚ Ǐ˯ơ Ɨ Ǆ˲˸ǃå Ɨɂ˦˱ǃå èǙƓ˱˸ǃå ǑƼ ÿå̇ ˻ˠǃå þƓ ʿǃå ˗˹Ƶ éíå˦ơ é˗˲ƙ  ˦ ˯ǃå Ɨ Ǆ˸ƶȺƴɂð. 
3-˥ɜ˸Ȼ  ßƓḪ̆ǃå èƓǆðïå˦Ƥ Ɇ˰ǆ è˦Ɂā̇ǃå Ǌƞ˦ƙ ƗǃƓ˴ǆ Ɇ˲ǃ Ɏ̇Ƥá èƓǆðïå˦Ƥ þå̠˳ ƪ˯å

.ǑƵƓ˹ˠƮǙå 
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:˛ø˱ǂ˶ǁä 
 ɏ̇˷˲ ǃå ï˦ɣ ǃ˯å Ǌǌƞå˦ƙ Ǒ˯ǃå Ɨ˭˻ˮǃå ɆǂƓ˵˸ǃå ̇ǂˮá ˥ǆ Ǒ˲˶ǃå ú̇˶ǃå ǉƓǆ ̇ˮ˯ƶƙ

 ÜƗȻíƓ˶˯ƿåā Ɨ ˲Ʈ ïƓˠƤá ˥ǆ ˣǃî ǏǄƵ ˔ƙ̇ ˯ǒ Ɠ˸ǃ ˤǃƓƶǃå ýāí ɄǄ˯˳˸Ⱥ ÿ˗˸Ǆǃǃā Ɨǌƞå˦˸
 ïƓˠƤǙå ǉ˘ǋú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶǆ ýƓ˱ǆ ǑƼ ˙˻ˮḪ Ǒƞ˦ǃ˦˹ḧƙ ï˦ˠƙ é˗ơ  Ǒ˲˶ǃå

ǏǄƵ ĄßƓ˹ƕ Ɨ˱ǃƓƶ˸ǃå ̝ ǃ˻Ɠƪåā èƓ˹ǀƙ èï˦ɣ ƙā ˮˠȺ Ɋ ƙ̇ ƙ Ǒ˯ǃå Ɨ ˭˻ˮǃå ɊȺå˦˷ǃå ǉƓ ˸ǃå Ɨƶ
 Ɠǌ˯˱ǃƓƶǆ ˥ǆ ǑƑƓǌ˹ǃå ú˗ǌǃåāèåïƓ ˯ƵǙå ɖǀ˲ɂā  Ɨ ˭˻ˮǃå ïƓƛǕå ƗƶȺƓ˯ǆā ƗȻíƓ˶˯ƿǙåǆ ƴ

.Ɠǌ˯ǆå̠˯ƪåā Ɠǌƙïåíå û̇  ˟̝ ǈ˴å ïƓ˯Ƥå çïā̇ư 
  ú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶ˸ǃ Ɨǆå˗˯˴ǆ Ɠ ƞ˦ǃ˦˹ḧƙ þå˗˳˯ƪå ǏǄƵ ß˦ ˷ǃå ɊǄ˴ƙ Ɨƪåï˗ǃå ǉ˘ǋ ÿå

ǃå ÿ˗ǆ ǑƼ Ǒ˲˶ǃå Ɨ ˭˻ˮǃå ˗Ƒå˦ƽǃå ðå̇ ƕå ú˗ǌƕ .(ƗǃƓơ Ɨƪåïí Ǌ˴˸ƙ Ɨ˹ǒ˗ǆ) Ǒˮ˻Ǆǃå æ˦˹˱
 Ɠ ƞ˦ǃ˦˹ḧ˯ǃå ǉ˘ǋ ɖ˻ˮˠƙ ˥Ƶ Ɨ˸ƞƓ˹ǃå ƗȻíƓ˶˯ƿǙåāƗƶ ˮˠǃå ˥ǆ ç˗˸˯˴˸ǃå ˻ǃ ǑƼ ˖˻ơ Ü Ɠ ˮ

 Ɠ ƞ˦ǃ˦˹ḧ˯ƕ Ɇ˸ƶƙ Ɨ˱ǃƓƶǆ Ɨˠ˲ǆ ˤ ˸˶˯ǃ ǑǄ˻Ǆ˲˯ǃå ǑƽƮ˦ǃå Ɲǌ˹˸ǃå ǏǄƵ Ɨƪåï˗ǃå è˗˸˯Ƶå
 ɏïƓ˯Ƥå ô ơ˦ ˥ǆ ÿ˦ḧ˯ƙ ̞˻ˮ˯˰ǃå ôå˦ơá í˗ƶȺ ÷˦ ˮ˯ǆ2  ï˗ǀƙ ƗơƓ˴˸Ⱥ ê˦ ˷ǈ ô˦ơ

ùƕ4   ǑƑƓ ˸ ḧǃå ˔Ǆˠǃå ˗ǒ˗˲˯ǃ ǑƪƓ ʾ ïƓ ʹǆ ɖ˻˲ƙā Ɨ˱ǃƓƶ˸ǃå èå˗ơā ƴ ˸ƞ ƗǆƓƿǗ ïƓ˯ɜǋ
 )˥˻˱˴ḪāǙå ǏǄƵ ɏ˦˻˲ǃå5BOD  (Biochemical Oxygen Demand  ɖƼ˗˯Ǆǃ
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Abstract 

Wastewater is considered one of the biggest environmental 

problems faced by the prohibitive development of cities in various 

countries of the world due to the health and economic risks that this 

entails. To confront these dangers, a great technological 

development occurred in the field of sewage treatment and treatment 

techniques and methods have developed based on environmental 

controls that are related to the nature of Water and the final goal of 

its treatment, and achieves economic considerations and follow-up 

environmental impacts with the need to choose the most appropriate 

methods of management and sustainability. This study sheds light 

on the use of sustainable technology for wastewater treatment in the 

southern Libyan cities. In order to highlight the environmental and 

economic benefits resulting from the application of this technology 

derived from nature in Libya, where the study relied on the 

descriptive analytical approach to design a treatment plant that 

operates with the technology of stabilization ponds consisting of 1 

facultative pond  followed by 2 maturation ponds with an estimated 

area of 4 hectares and meet the standard output BOD5 of no more 

than 25 mg/L, The study concluded that an economic analysis of the 

construction costs amounted to 110 thousand dinars and important 

recommendations for the use of this technology . 

Keywords: sewage treatment, sewage treatment techniques, 

oxidation ponds 

1- ƕǄ˕ƾǄ 
 ƗƵƓ˹˶ǃå ï˦ˠƙā ǑǈƓɜ˴ǃå ˦˸˹ǃåā Ǒǈå̇ ˸ƶǃå ƴƪ˦˯ǃå íƓȻíðå ÿåíá ˙˶ƶǃå å˘ǋ ǑƼ ˤƙ ɏ˘ǃå Ɏ

 Ɨ ʸƓ˹˶ǃåā Ɨ ǃ̊ ˹˸ǃå Ɨƛ˦Ǆ˸ǃå ǉƓ ˸ǃå ë̇ ˟ çíƓɂð ǑǃƓ˯ǃƓɁā ƗȺ˘ƶǃå ǉƓ ˸ǃå üǚǌ˯ƪå ˥ǆ ˗ɂ̊ ˸ǃå Ǐǃå
 é˦Ǆ˯ǃå ï˦ǌl Ǐǃå Ɏíá Ɠ˸ǆ Ɨ˱ǃƓƶǆ ÿā̠ƕ Ɨ˭˻ǃˮå ǑƼ Ǌ˸ƿƓƽƙā ˻ǃí ˙˻Ƥā ˙˻ˠƤ ˙ɜ˵Ⱥ ǏǄƵ Ɇ

 Ɨ ˮ˻Ǆǃå ÿ˗˸ǃå ˥ǆ ˗ǒ˗ƶǃå ǑƼ Ɨ˱Ƶ̊ ˸ǃåā Ɨǌɂ̇ ḧǃå ƠƑåā˙ǃå ïƓ˵˯ǈå ˣǃî ˦ ƙ þ̊ Ǆ˯ƪå Ɠ˸ǆ Ǌ ƞ
 ǉƓ ˸ǃå ë̇ ˟ ˤƛ ˥ǆā Ɨ˱ǃƓƶǆ èƓˠ˲ǆ ˥˸ư Ɨƛ˦Ǆ˸ǃå ǉƓ ˸ǃå ǉ˘ǋ Ɨ˱ǃƓƶǆ Ǐǃå þƓ˸˯ǋǙå

 Ɨ˱ǃƓƶ˸ǃåǑƼ  Ɇɜ˵Ⱥ Ɠǌǆå˗˳˯ƪå çíƓƵå āå Ɨ ƑƓ˸ǃå èƓ ˶˸ǃå.˗˻ƽǆ  
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 Ɨ˸ǌ˸ǃƓȺ ˕˴ ǃ Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶ˸ǃ Ɨ ƪƓ˹˸ǃå Ɨ˱ǃƓƶ˸ǃå èƓ ˹ǀƙā ÷˦ ǈ ïƓ ˯Ƥå ÿå
 ĄƓǀ˸Ƶ Ɠ˸ǌƼ ̝Ǆɣ˯ƙ ǑǌƼ ƗǄǌ˴ǃå  èƓǈƓɜǆǗåā Ɨƛ˦Ǆ˸ǃå ǉƓ˸ǃå ǉ̆ǌǃ Ɨ˱ǃƓƶ˸ǃå û̇  ˟ɄǄ˯˳ ǃ˸

 Ɨ Ǆ˲˸ǃåā Ɨ˭˻ˮǃå úā˙ˢǃåā çïƓ˯˳˸ǃå èå˗ơ˦Ǆǃ Ɨ Ǆ˻ƺ˵˯ǃå.Ɨˠ ˲˸ǃå ǉ˘ǋ ǑƼ ˖˻ơ å ˤƙ Ɨƪåï˗ǃ
 ú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶ˸ǃ Ɨǆå˗˯˴ǆ Ɠ ƞ˦ǃ˦˹ḧƙ ɖ˻ˮˠ˯ǃ Ǒˮ˻Ǆǃå æ˦˹˱ǃƓȺ Ǌ˴˸ƙ Ɨ˹ǒ˗ǆ ïƓ ˯Ƥå

 "˕˻ˮ˰ǃå ôå˦ơå" Ǒ˲˶ǃåǑǋā  Ɨˠ˴ ǆ Ɨ ˹ǀƙ ç˗˸˯˴ǆƗƶ ˮˠǃå ˥ǆ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶ˸ǃ ú̇
 ǉ̆ǋ ɖ˻ˮˠ˯ǃ Ąå̠ƞ ƗƪƓ˹ǆ Ɨ˭ƕ˻ úā̇s Ⱥ ̊˻˸˯ƙ Ǒ˯ǃå Ǒˮ˻Ǆǃå æ˦˹˱ǃå ÿ̠ Ⱥ˸ Ɠǌ˸ ƶ˸˯ǃ Ǒ˲˶ǃå
 ïå˦˱Ⱥ ôïǙå ˥ǆ ƗƶƪƓƬ èƓơƓ˴ǆ ˙Ƽ˦ƙā Ɨ˹˴ǃå ý˦˟ ˛˸˵ǆ ìƓ˹˸Ⱥ Ɇ˰˸˯ƙ Ɠ ƞ˦ǃ˦˹ḧ˯ǃå

 ǉ˘ǋ.ÿ˗˸ǃå 
2-   ˓˹ˬˮ˭ǁä óäˤƟä ýä˕˱˭ƨƑȸ Ǐ˰˴ǁä ù˗˴ǁä ǇƑ Ǆ ƕ˯ǁƑƴǄ Ƒ Ɯˤǁˤ˷ḥƗ 

 ôå˦ơƋȺ Ɨ˱ǃƓƶ˸ǃå ˙ˮ˯ƶƙ ˕˻ˮ˰˯ǃå),WSPs. Waste stabilization ponds ü̇ ƕ āá (
 Ɠ ƞ˦ǃ˦˻ƕ ǉƓ ˸ǃå Ɨ˱ǃƓƶǆ Ɠǌ˻Ƽ ˤ˯ƙ Ǒ˯ǃå Ɨ ʹ ˮˠǃå Ɨ ˭˻ˮǃå Ɨ˸ˢǈǕå Ɏ˗ơá ç˗˴ǂǙåȺ Ɨǀɂ̇ ˠ

 ǊȺ þ˦ǀƙ ɆǆƓḧ˯ǆā ü̇ ˯˵ǆ ɉƓ˵ǈ ǏǄƵ ˗˸˯ƶƙ Ɨ ʹ ˮ˟ ̇ ˻˯ɜȺ) Ɨǀ ʾ˗ǃå Ɨ ˲ǃå èƓ˹ƑƓḧǃå ÜƓɂ
 íå˦˸ǃå ˥ǆ ˝Ǆ˳˯Ǆǃ (˔ǃƓ˲˟ ú̇ ˶ǃå ǉƓ ǆ ˥ǆ ôå̇ ǆǕå èƓ ˮ˴ǆ Ɨǃåðɀā Ɨ ǈ˦Ɂ̇ ḧǃå Ɨɂ˦˷ƶǃå

Ɨ˸Ƒǚ˸ǃå Ɨ ˭˻ˮǃå úā˙ˢǃå ˙Ƽ˦ƙ ˗˹Ƶ Ǒ˲˶ǃå  çí˦ƞ˦˸ǃå ˙ƮƓ˹ƶǃå ˞ƶɁā ˛˸˵ǃå ƗƶƬá Ɇ˰ǆ
 Üÿā̇Ƥáā ǏǄ˻ƙð) Ǒ˲˶ǃå ú̇˶ǃå ǉƓǆ ǑƼ ĄǚƮá2014 .( 

 ôå˦ơǕå ˥ǆ ƗǄ˴Ǆƪ ˥ǆ Ɨ˱ǃƓƶ˸ǃå þƓsǈ ÿ˦ḧ˯ɂāƗ Ƒå˦ǋǚǃå) ÜƗɂïƓ ˯ƤǙå Ü˹ǃå ôå˦ơåāê˷˦ (
Ǒǋā )Ɇɜ˵ǃå ǑƼ ˥˻ˮǆ Ɠ˸Ḫ ɖ˸ƶǃå ǑƼ ɄǄ˯˳ƙ1(. 
 ˖˻ơ ˙ƤǓå ˔ǈƓ˱ǃå ˥ǆ ê̇ ˳ƙā ˕˻ˮ˰˯ǃå ô˦ơ ˥ǆ ˗ơåā ˔ǈƓƞ ǏǄƵ Ɨƛ˦Ǆ˸ǃå ǉƓ ˸ǃå ɆƤ˗ƙ

 Ǐǃå Ɇ˶ƙ ÿå ˥ɜ˸Ȼ ô˦˲ǃå ǑƼ þƓȻá ç˗Ƶ ßƓ˷ƿ ˗ƶȺ Ɨ˱ǃƓƶǆ ǉƓ ǆ Ɠǌǈá ǏǄƵ30  ˤ˯ƙ þ˦ǒ
 ÜƗ˱ǃƓƶ˸ǃå èƓ Ǆ˸Ƶ ƓǌǃǚƤḪā Ɨƞïí ǏǄƵ ôå˦ơǕå ÷˦ ǈ ā í˗Ƶ ˗˸˯ƶȻ ā˱ǃƓƶ˸ǃå ǉƓ ˸ǃå Ɨ ˸ Ɨ

ÜƗɁ˦Ǆˠ˸ǃå ˖˻ơ  ɖ˸ƶȺ Ǐǋā ƗƑå˦ǋǚǃå ̞˻ˮ˯˰ǃå ôå˦ơá ɏ˦˯˲ƙ2-5  åĄ̠ƞ Ɇ˻Ǆǀǃå ǏǄƵ ̇˯ǆ
 ƗɂïƓ ˯ƤǙå ˕˻ˮ˰˯ǃå ôå˦ơá Ɠǆå Ü Ɨ Ƒå˦ǋǚǃå úā˙ˢǃå í˦˴ƙ ǑǃƓ˯ǃƓɁā æå˘˸ǃå ˥˻˱˴ǂǕå ˥ǆ

 ɖ˸ƶȺ Ǐǋā1-2.5  ˥˻˱˴ǂǕå Ɨ ˴ǈ ˞ƽ˳˹ƙā ǏǄƵǕå ǑƼ ǑƑå˦ǋ Ơˠƪ ǏǄƵ ɌƼƓ˲ƙ ˙˯ǆ
˔Ƒå˘ǃå Ɠ˸˹˻ƕ Ü ô˦˲ǃå ˥ǆ ɆƽƪǙå ǉƓ˱ƙá ǑƼ   Ɋ˴ Ⱥ ɖ˸ƶȺ ÿ˦ḧƙ êƓ˷ǈǗå ôå˦ơá0.5 
-1.5  Üÿā̇Ƥáā ǏǄ˻ƙð) ô˦˲ǃå ÷Ɠƿ Ǐǃã Ơɣƪ ˥ǆ ƗƑå˦ǋ ƓĄƼā̇l  ̇Ƽ˦ƙ Ǐǋā ̇˯ǆ2014.( 
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)Ɇɜ˵ǃå1˕˻ˮ˰˯ǃå ôå˦ơǕ Ɨ ˴ Ƒ̇ ǃå Ɨƛǚ˰ǃå ÷å˦ǈǖǃ Ǒˠ ˠ˳ƙ ˤƪï :((WSPs)  (1):   Ɨ Ƒå˦ǋǚǃå
) Ü2) Ü ƗɂïƓ ˯ƤǙå (3 (ƗƽǄ˯˳ǆ ˤ ˸˶ƙā Ɨ˱ǃƓƶǆ ˝ƑƓ˶Ƥ Ɠǌ˹ǆ Ɇḧǃā (ê˦ ˷˹ǃå) Ɨ Ƒå˦ǌǃå. 

 
˥ǆ ß̊ ƞ ˕ˮ˰ƙ ˤ˯ǒ Ɨ Ƒå˦ǋǚǃå ôå˦ơǙå Ɇ˻ƺ˵ƙ ˗˹Ƶ ƗǀǃƓƶǃå Ɨ Ǆ˶ǃå íå˦˸ǃå  ú̇ ˶ǃå ǉƓ ǆ ˥ǆ

 ˦ ˷ƶǃå çíƓ˸ǃå Ɨǃåðã ǑǃƓ˯ǃƓɁā ÜǑ˲˶ǃåƗɂ  ƗƼƓưǗƓȺ ā Ɨ Ǆ˶ǃå íå˦˸ǃå ǉ˘ǋ Ɠǌƕ ˤǋƓ˴ƙ Ǒ˯ǃå
˥Ƶ ƗȺå˘˸ǃå Ɨɂ˦˷ƶǃå íå˦˸ǃå ˞ƶȺ Ɨǃåðã ˤ˯ƙ  ˣǃî Ǐǃã ǑƑå˦ǋǚǃå ˤ˷ǌǃå ɖɂ̇ ˟Ɠǆå Ü  ýǚƤ
 Ɨǃåðã ˤ˯ǒ ƗɂïƓ ˯ƤǙå ôå˦ơǙå ǑƼ Ɨ ǈƓ˰ǃå ƗǄơ̇ ˸ǃåˤˢƶǆ  Ɨ Ƒå˘ǃå Ɨɂ˦˷ƶǃå íå˦˸ǃå Ɨ ʿ ˯˸ǃå

 ǑƑ˦˷ǃå Ɇ˻˰˸˯ǃå Ɨ Ǆ˸Ƶ ˥ǆ ˥˻˱˴ǂǕå ǏǄƵ Ɇ˶˲ƙ Ǒ˯ǃå Ɠɂ̇ ˻˯ɜ ǃå Ɇˮƿ ˥ǆ Ǒ˴ Ƒï Ɇɜ˵Ⱥ

https://wikiqick.com/ar/Suspended_solids
https://wikiqick.com/ar/Suspended_solids
https://wikiqick.com/ar/Anaerobic_digestion
https://wikiqick.com/ar/Anaerobic_digestion
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 ǑƼ ê˦ ˷˹ǃå ôå˦ơá ǑƼ Ɨ˰ǃƓ˰ǃå ƗǄơ̇ ˸Ǆǃ Ɨ ˴ Ƒ̇ ǃå Ɨƽ ˡ˦ǃå Ɇ˰˸˯ƙā .˔ǃƓ˲ˠǃå Ɠǌƕ þ˦ǀƙ Ǒ˯ǃå
 èƓ ˮ˴ǆ ƗǃåðãÜôå̇ ǆǕå Ǆ˻ǀƙ ǑƼ ƓĄ˷Ȼá ̠ƵƓ˴ƙ ̠ƿ Ɠǌǈá ˥ǆ ʕƹ̇ǃå ǏǄƵǆ èƓȻ˘ƺ˸ǃå Ɇ Ɇ˰
˥˻ƞā˙˯˻˹ǃå  Üÿā̇Ƥåā Ɠ˹˻ƕ)2004 ˔ǃƓ˲ˠǃå Ɨˠƪå˦ƕ ˥˻ƞā˙˯˻˹ǃå ˕˻ˮ˰ƙ ÿƎƼ ˣǃî ƴǆā .(

 ǉƓ ǆ ǑƼ ˥˻ƞā˙˯˻˹ǃå èƓɂ˦˯˴ǆ çíƓɂð Ǐǃã ɏí˓ǒ ˗ƿ ˕˻ˮ˰˯ǃå ôå˦ơá Ɨ˸ˢǈá ǑƼ ˜ ʹƙ Ǒ˯ǃå
 ôå˦ơá ǑƼ ú̇ ˶ǃå ˕˻ˮ˰˯ǃå) ÿ˦Ƽ  Üÿā̇Ƥåā2007(. 

 
3- Ā ɔ˹ˬ˞˭ǁä Ƒ Ɯˤǁˤ˷ḥ˭ǁä ƕ˶ƏǘǄ 

 ìƓ˹˸Ⱥ ƴ˯˸ ƙ˯ Ǒ˯ǃå ɖ˟ Ɠ˹˸ǃå ǑƼ Ąå̠ƞ ƓƪƓ˹ǆ ̞˻ˮ˯˰ǃå ôå˦ơá Ɨǀɂ̇ɣȺ Ɨ˱ǃƓƶ˸ǃå þƓsǈ ̇ˮ ƶ˯Ȼ
˛˸Ƭā ïƓơ  þƓ˸ƙå ƗƵ̇ ƪ ǑƼ ˗ƵƓ˴ƙ Ɨ˹˴ǃå þƓȻá ˤˢƶǆ ǑƼ Ɨƶ˟Ɠƪ èƓ Ǆ˸Ƶ Ɨ˱ǃƓƶ˸ǃå
ÜƗ ƞ˦ǃ˦˻ˮǃå Ƥï ǑưåïǕå ˥ǆ ƗƶƪƓƬ èƓơƓ˴ǆ í˦ƞā ˗˹Ƶ ƗƮƓƤā ý˦ơ ˥˸˰ǃå Ɨ˶˸ǃå ÿ˗

) ÿ˦Ƽ Üÿā̇Ƥåā2005(Ƌ˵˹ƙā .  ˞ ƶȺ ǑƼ Ɏ̠ƶ˯ƙ Ǚ Ɨɣ Ⱥ˴ Ɨƪ̠ǋ˹ û̇ Ⱥɣ ̞˻ˮ˯˰ǃå ôå˦ơá
 Ɨɂ˦ƿ ƗɁ̇ ˯ǃå ˕ǈƓḪ åîã Ɨɂ˦˴˯ǃåā ˗˻ǌ˸˯ǃåā ˙ƽ˲ǃå ýƓ˸Ƶá ÿƓ ơǕåÜƗɜƪƓ˸˯ǆ ǋ ëƓ˱˹ǃā ǉ˘

 Ɇ˸˵ƙ Ɨ ʼåā Ɨƪåïí Ɇ˸Ƶ ˘˻ƽ˹˯ǃåā ˤ ˸˶˯ǃå ýƓ˸Ƶá Ɇˮƿ Ɇ˷ƽȻ Ɠǌ˯ǆå˗˯ƪåā Ɠ ƞ˦ǃ˦˹ḧ˯ǃå
 ÜƓǌƙƓǈ˦ɜǆā ƗɁ̇ ˯ǃå ˝ƑƓ˶Ƥ ÜƗ ʼ˦˱ǃå ǉƓ ˸ǃå Ɨƶ ˮ˟ ÜƓǌƕ Ɋ ˲Ȼ Ɠǆā Ɨǀˠ˹˸ǃå Ɨ ʼå̇ ƹ˦ˮ˟

 ëƓɂ̇ ǃåā çïå̇ ˲ǃå ƗƞïíÜç˗ƑƓ˴ǃå  ôå˦ơǙå ɆɜƬ Üú̇ ˶ǃå ǉƓ ǆ ˝ƑƓ˶Ƥ ÜǑ˴˸˵ǃå ÷˦ ˠ˴ǃå
 æ˦Ǆƪáā ˔ƪƓ˹˸ǃå Ɇ˰ǆǕå Ɇ˻ƺ˵˯ǃåýƓ˸ƶ˯ƪå èǙƓ˱ǆā  ā .Ɠǌ˯˱ǃƓƶǆ ˗ƶȺ ƗǄƑƓ˴ǃå èƓƽǄ˳˸ǃå ˥ǆ

 ý˦ơ ƴƿå˦˸ǃå ˥ǆ ˗ǒ˗ƶǃå ǑƼ èƓˠ˲˸ǃå ǉ˘ǋ ƗǈƓ Ʈā Ɇ˻ƺ˵ƙ ǑƼ ƗǀȺƓ˴ǃå æïƓ˱˯ǃå ýǚƤ
)Ɇɜ˵ǃå ˥˻ˮǆ Ɠ˸Ḫ ˤǃƓƶǃå2˗ƞā Ü(  Ɠǌ˹ǆ Ǒ˯ǃåā ˥ƪƓ˲˸ǃå ˥ǆ ˗ǒ˗ƶǃå Ɠǌǃ ÿå ÿ˦Ƽ) 

Üÿā̇Ƥåā2005( . 

https://wikiqick.com/ar/Nitrogen
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)Ɇɜ˵ǃå2å ôå˦ơǕ Ɨɂ˦ƞ çï˦Ʈ :( Üêí˦ǃ ˗ɂï ǑƼ ç˗˴ǂǕ.ƓǈƓ˯ǈ˦ǆ 

 
o  ˝Ƥïá ˥ǆ ˙ˮ˯ƶƙā ç̇ ǋƓ˸ǃå Ɨ ˹ƽǃå ˙ƮƓ˹ƶǃå ˥ǆ ˙˻ˮḪ í˗Ƶ Ǒǃå êƓ˯˲ƙ Ǚ Ɨǀɂ̇ ˠǃå ǉ˘ǋ

 êƓ ˯ơǙå çíā˗˲ǆā ƗǈƓ ˶ǃåā Ɇ˻ƺ˵˯ǃå ˖˻ơ ˥ǆ Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶǆ èƓ Ǆ˸Ƶ
 .Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǃå Ǐǃå 

o  ˥ɜ˸ɂā Ɨɂ˦˷ƶǃåā Ɨ ɜ ǃāï˗˻ǌǃå ýƓ˸ơǕå ǑƼ Ɨ ƑƓ˱ƽǃå èå̇ ˻ƺ˯ǃå Ɨǀɂ̇ ˠǃå ǉ˘ǋ ˔Ƶ˦˯˴ƙ
 ÜƗɂïƓ˯Ƥå ôå˦ơå ÜƗȻ̠˻ǌ˸ƙ Ɨ˱ǃƓƶ˸Ḫ Ɇ˸ƶƙ ƗƑå˦ǋǙ ôå˦ơá ǚ˰ǆ Üç̇˰˻Ḫ û̇ Ⱥɣ ƓǌǄ˻ƺ˵ƙ
 ɊɁï ˥ɜ˸Ȼ ˖˻ơ êƓ˷ǈǗå ôå˦ơå Üɉ˦ƺ˷˸ǃå ßå˦ǌǃƓȺ ç˗˴ǂá ôå˦ơá ÜƗ Ƒå˦ǋ ôå˦ơå

Ƶ˸ ǑƼ û̇ ǃɣå ǉ̆ǋ ˥ǆ Ɨǀɂ̇˟ ˥ǆ ̇˰ǂá ƗɁ˦Ǆˠ˸ǃå Ɨ˱ǃƓƶ˸ǃå Ɨƞïí ˔˴ơ ç˗ơåā Ɨ˱ǃƓƶǆ Ɨ Ǆ
 .Ɨ˱ǃƓƶ˸ǃå ǉƓ ˸ǃå ýƓ˸ƶ˯ƪƓȺ Ɋ ƙ̇ ƙ Ǒ˯ǃåā 

˥Ƶ Ɍơǚ˸ǃå ˥ǆā  çßƓƽḪ ɖǀ˲ƙ ÿá ôå˦ơǕå ƴ ˠ˯˴ƙ Ǚ ÜƓ ƞ˦ǃ˦˹ḧ˯ǃå ǉ˘ǋ ɖ˻ˮˠƙā Ɨ˸Ƒǚǆ
 Ɨǃåðã ǏǄƵ Ɨ˷ ƽ˳˹ǆ çï̠ƿ Ɠǌǃ ÿ˦ɜȻ Ɠǆ çíƓƵā Ɨɂ˦˷ ƶǃå íå˦˸ǃå Ɨǃåðã ǑƼ ƗǃƓƵ

˥˻ƞā˙˯˻˹ǃå ï˦ƽƪ˦ƽǃåā ǆ˥ ƗǃƓƵ èå̊˻Ḫ̇ƙ ǏǄƵ Ɨ˱ǃƓƶ˸ǃå ǉƓ˸ǃå ɏ˦˯˲ƙ Ɠǆ ĄçíƓƵā  íå˦˸ǃå
ƗǀǃƓƶǃå Ɨ Ǆ˶ǃå ˔ǃƓ˲ˠǃå êƓ˯ǈã ˥Ƶ Ɨ˱ƙƓ˹ǃå  Ɨ ˹ǀƙ ˕˴ ǃ ôå˦ơǕå ÿƎƼ ˣǃ˘ǃ .ôå˦ơǕå ǑƼ

https://wikiqick.com/ar/Phosphorus
https://wikiqick.com/ar/Phosphorus
https://wikiqick.com/ar/Suspended_solids
https://wikiqick.com/ar/Suspended_solids
https://wikiqick.com/ar/Suspended_solids
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 ˤ˯ǒ ˤǃ Ɠǆ Ɨ˱ǃƓƶ˸ǃå ǉƓ ˸ǃå ˃ɂ̇ ˶˯ǃ ƗǆïƓƮ ˙˻ǒƓƶǆ Ɠǌ˻Ƽ ˗ƞ˦ƙ Ǒ˯ǃå ɖ˟Ɠ˹˸ǃå ǑƼ Ɨ ƪƓ˹ǆ
 Ɨ˱ǃƓƶ˸ǃå ˥ǆ Ɨ ʼƓưã Ɇơå̇ ǆ ˥˻˸˷ƙ ƗǀơǚǃåÜ Ɨ ˸ǃƓƶǃå Ɨ˲˶ǃå Ɨ˸ˢ˹ǆ)2006(. 

4-Ʉ˹Ƹ˳˭ǁä ƕǆƑ ˴ǁäĀ 
Ɨ˱ǃƓƶ˸ǃ þƓˢǈ ˙Ƽ˦ƙ ˕˻ˮ˰˯ǃå ôå˦ơå Ɠ ƞ˦ǃ˦˹ḧƙ ÿå ˤƹï ǃå Ɇǌƪ Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ Ɇ˻ƺ˵˯

 Ǒ˯ǃå þƓǌ˸ǃåā þƓ˸˯ǋǙå ˔Ǆˠ˯ƙ ç˗ǀƶǆ Ɨ ɜ ǈƓɜ ǆ āá Ɨ ƑƓɁ̇ ǌḪ èå˗ƶǆ ˗ƞ˦ƙ Ǚ ˖˻ơ ƗǈƓ ˶ǃåā
 èåïƓǌǆ ˔Ǆˠ˯ƙ Ǚā ƗȻƓƺǄǃ Ɨˠ ˴Ⱥ Ɇ˻ƺ˵˯ǃå ˤƿƓ˟ Ɠǌǒí˓ǒÜƗƮƓƤ ƙ ÿå ˥ɜ˸Ȼ Ǌǈá Ǚã é˗˲

ǃå Ɇ˰ǆ ÜƗ˸ Ǆ˴ǃå ƗǈƓ ˶ǃåā Ɇ˻ƺ˵˯ǃå èƓ Ǆˠ˯ǆ ýƓ˸ǋå ƗǃƓơ ǑƼ ɆǂƓ˵˸ǃå ˞ƶȺåā˙ Ɨǌɂ̇ ḧǃå ƠƑ
˙ƛƓḧƙā å èå̇ ˵˲ǃåā æƓȺ˘ǃåā ô˦ƶ ǃ ǑƼ ̟ˮ˳ǃå ˦ƽ˟ā ƗƑƓ˸ǃå æƓ˵ƵǙå ˦ ǈ˸ā Ɏ̇ƤǙå

þƓ˸˯ǋǙå ˥ǆ Ɇ˻Ǆǀǃå ˔Ǆˠ˯ƙ Ǒ˯ǃå ê˦ ˷˹ǃå ôå˦ơåā ƗɂïƓ ˯ƤǙå ôå˦ơǕå . 
 Ɇǆ̇ ǃå Ɨǃåðɀā ɆƤƓ˹˸ǃå ˃ ˢ˹ƙ Ǒǋ ƗɁ˦Ǆˠ˸ǃå ç˗˻ơ˦ǃå Ɨ ˹˻ƙā˙ǃå ƗǈƓ ˶ǃåāƗ˱ǃƓƶ˸ǃå)  Ü(Ɨ ǃāǕå

 Ǒ˹˻ƙā˙ǃå ˝˲ƽǃåāÜ˔˻ƕƓǈǖǃ ǑƙƓ˹ǃå ˦˸ ǃ˹å Ɨǃåðɀā ÜɎ̇ƤǕå Ɨɜǃāï̠˻ǌǃå ɆǂƓǌǃåā íā̠˴ ǃåā 
 ˙ƛƓḧƙ ƴ˹˸ǃ ˙Ƥà Ǐǃå ˥˻ơ ˥ǆ èå˗˻ˮ˸ǃå ˞ƶȺ òïā Ɨ ˮǈƓ˱ǃå íā˗˴ǃå ǑƼ Ǌ ʼ æ˦ƹ̇ ˸ǃå ˙˻ƹ

èå̇ ˵˲ǃå )  Ü Ɨ ˸ǃƓƶǃå Ɨ˲˶ǃå Ɨ˸ˢ˹ǆ1990 .( ˤ˯ǒ ôå˦ơǙå ɆƤåí çƋ˸˲ǃå ˤǂå̇ ƙ ˥Ƶ Ɠǆá
Ɇ˶ƙ ÿå ˥ɜ˸Ȼ èå˦˹ƪ ç˗Ƶ ˗ƶȺ Ǌ˯ǃåðã  Ǐǃå25  ƗɂïƓ˯ƤǙå ôå˦ơǖǃ ƓĄǆƓƵǑǋā  Ɨ˸ǌǆ ç̊ ˻ǆ

ÜþƓˢ˹ǃ  Ɠǌ˸˱ ơ ̇ƺƮ ̝ˮ˴Ⱥ ƗƑå˦ǋǚǃå ôå˦ơǕå ǑƼ Ąåïå̇ḧƙ ̇˰ǂǙå ƗǃåðǗå ÿ˦ḧƙ ˥ơ˻ ǑƼ
 ˥ɂ̊ ˳ƙ ǏǄƵ Ɠǌƙï˗ƿ ôƓƽ˳ǈåāÜçƋ˸˲ǃå  ƓĄ˷ƽ˳˹ǆ çƋ˸˲ǃå ʕǂå̇ƙ ÿ˦ɜȻ ê˦˷ ǃ˹å ôå˦ơá ǏƼā

 çíƓƵ ʕ˯ƙā åĄ̠ƞ˯ǃå āá ƣ˷ǃåā Ɋƽ˵ǃå ɖɂ̇ ˟ ˥Ƶ çƋ˸˲ǃå Ɨǃåðã èå˗ƶǆ þå˗˳˯ƪƓȺ ˃ɂ̇ ˱
 Üÿā̇Ƥåā ÿ˦Ƽ) ƗɜǈƓɜǆ2007.(  

5-  ƕǄä˕˭ƨǗäĀ ˁ ǁƑḥ˭ǁä 
 û̇  ˟Ɇ˷ Ƽá ˥ ƕ˻ ˥ǆ ̞ ˻ˮ˯˰ǃå ôå˦ơá Ɠƞ˦ǃ˦˹ḧ˯ƕ Ǒ˲˶ǃå ú̇˶ǃå ǉƓǆ Ɨ˱ǃƓƶǆ ̇ˮ˯ƶƙ

 Ɨ ơƓ˹ǃå ˥ǆ Ɨ ƞ˦ǃ˦˻ˮǃå Ɨ˱ǃƓƶ˸ǃåƗȻíƓ˶˯ƿǙåÜ  ˥˸˰ǃ Ǒˮ˴˹ǃå ßǚƺǃå ˥ǆ ˤƹ̇ ǃå ǏǄƵ ˣǃîā
å Ɇ˻Ǆ˲˯Ǆǃā Üƴƿå˦˸ǃå ˞ƶ ƕ ôïǙå ˙ƮƓ˹ƶǃå ƴ ˸ƞ ˘Ƥå ˔˱Ȼ ǚ˻˶ƽƙ ˙˰ǂǕå ɏíƓ˶˯ƿǙ

 èå˗ƶ˸ǃåā íå˦˸ǃå ˃ ǃƓḧƙā ýƓ˸ǃå ñåï ˃ ǃƓḧƙ Ɇ˰ǆ ïƓ ˯ƵǙå ǑƼ ç̇ ƬƓ ˸ǃå ˙˻ƹā ç̇ ƬƓ ˸ǃå
 Ɇ˻ƺ˵˯ǃå ˃ɂïƓ˶ǆ ā ƗƿƓˠǃåā èƓǆ˗˳ǃå ˃ ǃƓḧƙ ˣǃ˘Ḫā ßƓ˵ǈǙå ǑƼ Ɨǆ˗˳˯˴˸ǃå èåāíǕåā
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ÜƗǈƓ ˶ǃåā  .Ɏ̇ƤǕå ôå̇ƹǙå āå ɏ̇ǃå ôå̇ƹå ǑƼ Ɨ˱ǃƓƶ˸ǃå ǉƓ˸ǃå þå̠˳ ƪ˯å ˥ǆ ̠ƑƓƶǃåā
 ÜƗǃƓ˸ƞǗå ßƓ˹ˮǃå ˃ ǃƓḧƙ ʕ ƶ˸ƙ ̝ƶ˶ ǃå ˥˸Ƽ ƴƿ˦˸ǃƓȺ ƗƮƓƤ ̇ƮƓ˹ƶǃå ǉ̆ǋ ɆḪ ÿǕ åĄ̇sǈā

ˤˢƶǆ ǑƼā  Ǒ˲ ǃ˶å ú̇ ǃ˶å ǉƓǆ Ɨ˱ǃƓƶǆ ɆƑå̠ˮƕ ƗǈïƓǀǆ Ɇƿá ǉ̆ǋ ÿ˦ḧ˯ƪ èǙƓ˲ǃåå Ɏ̇ƤǕ
)˙ƛïà  ÿā̇Ƥáā Ü1983.( 
 
6- ǆƑ ˬǁä ƕ ˷ƻǁä çƑƑ Ɯˤǁˤ˷ḥ˭ǁä ɔ˹ˬ˞ƗĀ  ƕƨäî˕ǁä Ʋƽˤ˶ȸ 
 ƴǀƙȺ Ǌ˴˸ƙ Ɨ˹ǒ˗ǆ Ɠǌˮƪ Ɨ˹ǒ˗˸ǃ Ǒƿ̇ ˵ǃå æ˦˹˱ǃƓ ô̇ ƶǃå ç̇ Ƒåí ˥˸ư26 ²N  ý˦ˠǃå ɊƤā
15 ²E  Ɨ˹ǒ˗ǆ Ǐǋāèåî ç̇ ˻ƺƮ  ƸǄˮǒ ǑǈƓɜƪ íå˗ƶƙ3000 ÜƗ˸˴ǈ  ā Ɨ˹ǒ˗˸ǃå ƴƿ˦ǆ ˚˻˸˯ǒ

ƴƿ˦˸ǃå ˖˻ơ ˥ǆ Ɠ ƞ˦ǃ˦˹ḧ˯ǃå ǉ˘ǋ ɖ˻ˮˠ˯ǃ Ɨ ƪƓ˹˸ǃå úā˙ˢǃå ˙Ƽ˦˯ƕ  ā èƓ ǈƓɜǆɀā çïå̇ ˲ǃå Ɨƞïí
 ôïá ǑǄƵ ˤ ˸˶˯ǃå å˘ǋ ˘˻ƽ˹ƙ.ƴƿå˦ǃå 

 ) ýā˗˱ǃƓȺ ˥˻ˮǆ Ɠ˸Ḫ Ɨƪåï˗ǃå ǉ˘ǌƕ1 ô ơ˦ ˥ǆ ÿ˦ḧ˯ǒ Ɨ˱ǃƓƶǆ þƓsǈ ëå̇˯ƿå ʕƙ ( ɏïƓ˯Ƥå
Ǌƶ ˯ǒ  í˗Ƶ2  Ɨư̇ ˸˸ǃå Ɨ ʾ˗ǃå èƓ˹ƑƓḧǃå ˥ǆ ˝Ǆ˳˯ǃåā Ɨ˱ǃƓƶ˸ǃå Ɨ Ǆ˸Ƶ þƓ˸ƙǗ ê˦ ˷ǈ ôå˦ơá
áƓ˴˲ǃåā ˤ ˸˶˯ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå èǙíƓƶ˸ǃå Ɠǆ )ˤƿï ˥ǆ èƓȺ1-4  ƴƞ̇ ˸ǃå ˥ǆ ˕ǆ˗˳˯ƪå (

 Üÿā̇Ƥåā Ɠ˹˻ƕ)2004Ǐǋā (ὒ ςπὝ φπ                  )1( 
 ˖˻ơL  þå̇ƞ ˦Ǆ˻ḧǃƓȺ ĄƓƪƓǀǆ Ǒ˲ˠ˴ǃå Ɇ˻˸˲˯ǃå ý̠ƶǆ =5BOD /  ïƓ˯ɜǋ/ þ˦ǒ 

T þ) Ɨɂ˦˸˭ǃå Ɨƞï̠ǃƓȺ ƗƪƓǀǆ (̇ǌƬ í̇ƕá çïå̇ơ Ɨƞïí) çïå̇ơ ɆƿǕ ɏ̇ǌ˵ǃå Ɋƪ˦˯˸ǃå =².( 
 ê˦ ˷˹ǃå ôå˦ơá ˤ ˸˶˯ǃ Ɠɂ̇ ˻˯ɜ ǃå Ɨǃåðã ý˗ƶǆὄὩ

 
 z           )2( 

Be  Ɇḧǃ Ɨ ǈ˦ǃ˦ǀǃå Ɠɂ̇ ˻˯ɜ ǃå í˗Ƶ =100 .Ɨ˱ǃƓƶ˸ǃå ǉƓ ˸ǃå ˥ǆ ˙˯Ǆ˻ǄǄǆ 
Bi  Ɇḧǃ Ɨ ǈ˦ǃ˦ǀǃå Ɠɂ̇ ˻˯ɜ ǃå í˗Ƶ =100 .ƗǄƤå˗ǃå ǉƓ ˸ǃå ˥ǆ ˙˯Ǆ˻ǄǄǆ 

B(T)   K Ɨ ǈ˦ǃ˦ǀǃå Ɠɂ̇ ˻˯ɜ ǃå Ɨǃåðã ý˗ƶǆ ˕ƕƓƛ = ) çïå̇ ơ Ɨƞïí ˗˹ƵTþ (².þ˦ǒ Ɇḧǃ ƗƪƓǀǆ 
 Ɨ ǈ˦ǃ˦ǀǃå Ɠɂ̇ ˻˯ɜ ǃå Ɨǃåðã ý˗ƶǆ ˕ƕƓƛ íƓ˱Ȼã ˥ɜ˸ɂā)B(T)(K  çïå̇ ơ Ɨƞïí ˗˹ƵT  þå˗˳˯ƪƓȺ

 Ɨ ǃƓ˯ǃå ƗǃíƓƶ˸ǃå              ὑ ςȢφ ρȢρω               )3( 
T   .Ɨɂ˦˸˭ǃå Ɨƞï̠ƕ ĄƓƪƓǀǆ çïå̇ơ Ɨƞïí ɆƿǕ ɏ̇ǌ˵ǃå Ɋƪ˦˯˸ǃå = 
 ïå˗ǀǆ ôå˦ơå ā ƗƑå˦ǋǙ ôå˦ơá ˥ǆ ÿ˦ḧ˯ƙ ôå˦ơá ƗǄ˴Ǆ˴ǃ ƗǄḧǃå Ɨɂ̇˯˻ɜǃå ƗǃåðǙå

ê˦ ˷ǈ ôå˦ơá ā ƗɂïƓ ˯Ƥå 
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ᶻ ᶻ Ȣ  ᶻ Ȣ
     ὄὩ          )4( 

 t*an. , t*fac. , t*mat.  Ɨ Ƒå˦ǋǚǃå ôå˦ơǕå ǑƼ þƓȻǕƓȺ é˦ɜ˸ǃå Ɨ˹ǆðá Ǒǋ
ôå˦ơǕåā ƗɂïƓ ˯ƤǙå ê˦ ˷˹ǃå ôå˦ơåā  ǏǄƵ ÜǑǃå˦˯ǃån  ǑƼ ê˦ ˷˹ǃå ôå˦ơå í˗Ƶ =

.Ɨ˱ǃƓƶ˸ǃå þƓˢǈ 
 üĀ˕˯ǁä1( ǈ˲˶Ɨ ƕ˷ǐ˕Ǆ) ƕƨäî˕ǁä ƕƾ˞˷˶ȸ ƕƴƽˤ˭˶ǁä ƛƏƑ˭˷ǁä Ā ƕ ˶ ˶˴˭ǁä çƑǆƑ ˬǁä  . 

Ɨ˸ ˸˶˯ǃå èƓǈƓ ˮǃå  : Ǚāå èå˗ơ˦ǃå 
Ǒ˸ ˸˶˯ǃå ÿƓɜ˴ǃå í˗Ƶ 3000 Ɨ˸˴ǈ 
ù ùǃ Ǒ˸ ˸˶˯ǃå ïƓ ʹ˸ǃåFC      ƝƙƓ˹ǃå ɖƼ˗˯Ǆǃ 100 \ 100 ˙˯Ǆ˻ǄǄǆ 
  Ǒ˸ ˸˶˯ǃå ïƓ ʹ˸ǃåBOD5   ǑƑƓǌ˹ǃå ƝƙƓ˹ǃå ǑƼ  ˥Ƶ ˗ɂ̊ ǒ Ǚ25 ˙˯ǃ  / þå̇ ˱ Ǆǆ 

) Ɨ ǈ˦ǃ˦ǀǃå Ɠɂ̇ ˻˯ɜ Ǆǃ ǊȺ ë˦ ˸˴˸ǃå í˗ƶǃåFC ǉƓ ˸ǃå ǑƼ (
 Ɨ˱ǃƓƶ˸ǃå 

˥Ƶ ˗ɂ̊ ǒ Ǚ100/ FC ) 100 (
˙˯Ǆ˻ǄǄǆ 

    ɏ˦˹˴ǃå çïå̇˲ǃå Ɨƞïí Ɋƪ˦ǆ˯ 30 þ² 
     æ̇ ˵ǃå ǉƓ ǆ üǚǌ˯ƪå ý˗ƶǆ 200 ˝˳Ƭ  / þ˦˻ǃå /˙˯ǃ 

 í̇ ƽǄǃ ƗɂïƓ ˯ƤǙå ôå˦ơǕå ǑƼ  çƋ˸˲ǃå ˤǂå̇ ƙ ý˗ƶǆ 0.03 Ɨ˹˴ǃå ǑƼ ˔ƶɜǆ ˙˯ǆ 
 ɏïƓ˯ƤǙå ô˦˲ǃå ɖ˸Ƶ 2þ 
ê˦ ˷˹ǃå ô˦ơ ɖ˸Ƶ 1þ 

 ï˦˴˱Ǆǃ Ɨ ˮǈƓ˱ǃå ý˦˻˸ǃå 3:1   
 Ǒ˸ ˸˶ ǃ˯å æ˦˴˹˸ǃå û˦Ƽ ̇ǋƓsǃå ÷ƓƽƙïǙå 0.5 .˙˯ǆ 

 ê˦˷ ǃ˹å ôå˦ơá ā ƗɂïƓ˯ƤǙå ôå˦ơǕå ˥˻ƕ æ˦˴˹˸ǃå û̇Ƽ 1 .˙˯ǆ 
 ) ˚˻Ḫ̇ ƙBOD ƗǄƤå˗ǃå ǉƓ ˸ǃå ǑƼ ( 250 þå̇ ˱ Ǆǆ\ ˙˯ǃ 

 ë̇ ˯ǀ˸ǃå ˤ ˸˶˯ǃå ƝƑƓ˯ǈ    : Ɠ ǈƓƛ èå˗ơ˦ǃå 
 ǑƑå̠˯ƕǙå ɏïƓ˯ƤǙå ô˦˲ǃå ƗơƓ˴ǆ 1423 ƴɁ̇ ǆ ˙˯ǆ 

 ɏïƓ˯ƤǙå ô˦˲ǃå ʕ˱ơ 2846 ˔ƶɜǆ ˙˯ǆ 
Ɨƶƿ˦˯˸ǃå ƗǃåðǗå Ɨ ˴ǈ Ɨ˸ ʿǃ 5BOD    95 % 

  ǑƑå̠˯ƕǙå ɏïƓ˯ƤǙå ô˦˲ǃƓȺ é˦ɜ˸ǃå ˥ǆð 20 þ˦ǒ 
 é˦ɜǆ ˥ǆ̊ ƕ Ǒǃå˦˯ǃå ǑǄƵ ê˦ ˷ǈ Ǒư˦ơ þå˗˳˯ƪå ˗˹Ƶ8 
  ƗƞïƓ˳ǃå ǉƓ˸ǃå ǑƼ Ɠɂ̇˯˻ɜǃå í̠Ƶ ÿ˦ḧƙ Ɠ˸ǌ˹ǆ Ɇḧǃ þƓȻá 

11.697 FC / 100ml.   ā
Ɠǋïå˗ǀǆ Ɨǃåðå Ɨ ˴˹ƕ FC  = 

99.99% 
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7-  ˖˹ƻ˷˭ǁ ƕɀ˗ǐ˕ƾ˭ǁä ˁ ǁƑḥ˭ǁäƕƨäî˕ǁä Ʋƽˤ˶ȸ ƕ˯ǁƑƴ˶ǁä ƕ˞˰Ǆ Ʉ˹Ƹ˳ƗĀ 
) ýā˗˱ǃå2 Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ˸ǃ Ɨ˱ǃƓƶǆ Ɨˠ˲ǆ ˘˻ƽ˹˯ǃ çï˗ǀ˸ǃå ýƓ˸ǃå ñáï ƗƽǄḧƙ Ơư˦ǒ (

) ñƓƪá ǏǄƵ ôïǕå ˥˸ƛ æƓ˴ơ ˤƙ ˖˻ơ ˕ˮ˰˯ǃå ôå˦ơå Ɠ ƞ˦ǃ˦˹ḧ˯ƕ Ɇ˸ƶƙ2.5 ïƓ˹ǒí (
Ɠ˹ƕ Ɠǋ̇ ǒ˗ǀƙ ˤ˯Ƽ èåßƓ˵ǈǗåā ˘˻ƽ˹˯ǃåā ƗɁ̇ ˯ǃå ýƓ˸Ƶá ƗƽǄḧƙ Ɠǆá ÜƴɁ̇ ˸ǃå ˙˯˸Ǆǃ Ąß Ɨ ˮɂ̇ ǀƙ ïƓƶƪá ǏǄƵ 

) ýā˗˱ǃå Ơư˦ǒ Ɠ˸Ḫ ÜƗǀˠ˹˸ǃƓȺ2  .Ɨˠ˲˸ǃå Ɇ˸ƶǃ Ɨɂ˦˹˴ǃå ƗǈƓ ˶ǃåā Ɇ˻ƺ˵˯ǃå ˃ɂïƓ˶ǆ ( 
 

 üĀ˕Ɯ2 ˖˹ƻ˷˭ǁ æî˕ƾ˶ǁä ƕɀˤ˷˲ǁä çƑƺĀ˗˴˶ǁäĀ ˁ ǁƑḥ˭ǁä  . Ʉ˹Ƹ˳ƗĀ ˬˮ˭ǁä óäʕ Ɵà ƕǆƑ ƬĀ˓˹ 
˘˻ƽ˹˯ǃå í˦˹ƕ (ý.í ) ƗƽǄḧ˯ǃå  ƗǈƓ ˶ǃåā Ɇ˻ƺ˵˯ǃå í˦˹ƕ (ý.í ) Ɨɂ˦˹˴ǃå ƗƽǄḧ˯ǃå 
 ôïǕå ˥˸ƛ 25000 ƗǃƓ˸Ƶ 1000*2*12  =24000 
 ƗɁ̇ ˯ǃå ýƓ˸Ƶá 30000 Ɨɂ̇ ˵ơ èå˗˻ˮǆ 500  
ƗȻíƓƶǃå ƗǈƓƪ̇ ˳ǃå 35000   í˦ƿā 1000  
 ƴƿ˦˸ǃå ˚˻ǌ˱ƙ 20000 Ɨˠ ˴Ⱥ èå˗ƶǆā ƗǈƓ Ʈ 1000 
 Ɨ ǃƓ˸ƞǗå ƗƽǄḧ˯ǃå

˘˻ƽ˹˯Ǆǃ 
110000   Ɨɂ˦˹˴ǃå ˃ ǃƓḧƙ ǑǃƓ˸ƞá 26500 ïƓ˹ǒí 

 8-çƑƜƑ˭˷˭ƨǗä  
 ˥ǆā ÜǑ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶ˸ǃ ˕˻ˮ˰˯ǃå ôå˦ơá Ɠ ƞ˦ǃ˦˹ḧƙ þå˗˳˯ƪå Ɨƪåïí ýǚƤ ˥ǆ
 ôå˦ơá þ˗˳˯ƪá ýƓ˱ǆ ǑƼ ýā˗ǃå ˥ǆ ˙˻˰ḧǃ ƗǀȺƓ˴ǃå èå̇ ˮ˳ǃå Ơư˦ƙ Ǒ˯ǃå èƓǆ˦Ǆƶ˸ǃå ƴƿåā
 Ǌ˴˸ƙ Ɨǀˠ˹˸Ⱥ Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶǆ Ɨˠ˲ǆ ˤ ˸˶ƙ ýǚƤ ˥ǆā ˤǃƓƶǃå ý˦ơ ˕˻ˮ˰˯ǃå

 ˥ɜ˸Ȼ Ǒˮ˻Ǆǃå æ˦˹˱ǃƓȺ êƓ˯˹˯ƪåƓǆ :ǏǄǒ - 
1-  Ǐǃå˦ơ Ǌ˴˸ƙ Ɨ˹ǒ˗˸Ⱥ Ɨ˱ǃƓƶ˸ǃå Ɨˠ˲˸ǃ ƗɁ˦Ǆˠ˸ǃå ƗơƓ˴˸ǃå ˕ƺǄƕ4  Ǒˠƺƙ Ǐǋā ÜïƓ˯ɜǋ

 í˗Ƶ2  ƗơƓ˴˸Ⱥ ê˦ ˷ǈ ô˦ơ8000  ƗơƓ˴˸Ⱥ ɏïƓ˯Ƥå ô ơ˦ā ÜƴɁ̇ǆ ̇˯ǆ1500 
 ˙˯ǆÜƴɁ̇ ǆ  ƴƪ˦˯ǃåā çƋ˸˲ǃå ˃ ʽ˱˯ǃ Ɨ ʾƓ ǃå ƗơƓ˴˸ǃåā.ǑǄˮǀ˯˴˸ǃå èåî Ǐǋā  çï˗ƿ ƗǃåðǗ

99.99 % ˴ǈā ÜçïƓ˷ǃå ˤ ƛå̇ ˱ǃå ˥ǆ ƗǃåðǗå Ɨíå˦˸Ǆǃ Ɨƶƿ˦˯˸ǃå  Ɨɂ˦˷ƶǃåǄ˸ǃåā èƓƛ˦
)BOD  Ǐǃå˦ơ (95 %. 
2-  ƗɁ̇ƙ āå ɏ̇ǃå ǑƼ Ɨ˱ǃƓƶ˸ǃå ǉƓ˸ǃå þå̠˳ ƪ˯å ˥ǆ Ɨ˱ƙƓ˹ǃå Ɨɂ˦˴˹ ǃå ̠Ƒå˦ƶǃå þå̠˳ ƪ˯å ˥ɜ˸Ȼ

Ɨˠ ˴ ǃå ƗǈƓ ˶ǃåā Ɇ˻ƺ˵˯ǃ ˃ɂïƓ˶˸Ḫ üƓ˸ƪǕå Ü˦ɜ˴ǈ˦˻ǃå )2018(  ˥˻ˮǆ Ɠ˸Ḫ ˖˻ơ
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ƪá ÷ïå̊ ˸Ḫ ê˦ ˷ǈ Ǒư˦ơ þå˗˳˯ƪƓȺ Ɨƪåï˗ǃå ǉ˘ǌƕ˹ǒ ˗ơå˦ǃå ïƓ˯ɜǌǃå ÿá ô̇ ƽɁā üƓ˸ Ɲ˯
 x˸˴ǃå êƓ˯ǈã ǑǃƓ˸ƞã ÿ˦ɜ˴Ƽ x˸˴ǃå ˥ǆ þå̇ƞ ˦Ǆ˻Ḫ úǙå ƗƶɁïá ĄƓɂ˦˹ƪ3500  ˦Ǆ˻Ḫ
 ɏāƓ˴Ȼ x˸˴ǃå ˥ǆ þå̇ƞ ˦Ǆ˻Ḫ ̇ƶƪ ÿá ô Ƽ̇ ǏǄƵā ÜĄƓɂ˦˹ƪ þå̇ƞ10  û˦ ǃ˴ƓȺ ïƓ˹ǒí

 üƓ˸ƪǕå ƗɁ̇ƙ ˥ǆ ɏ˦˹˴ǃå ̠ƑƓƶǃå ÿ˦ɜ̓ ǏǄ˲˸ǃå35000  ǏˠƺȻ Ɠ˸ǆ ïƓ˹ǒí Ʉǃá
˵˯ǃå ˃ɂïƓ˶ǆ. ÷ā˙˵˸Ǆǃ Ɨǆå˗˯ƪǙå ˙Ƽ˦ɂā þƓˢ˹Ǆǃ Ɨɂ˦˹˴ǃå ƗǈƓ ˶ǃåā Ɇ˻ƺ 

3-  ý˦˶˲ǃå ˥ɜ˸ȻǏǄƵ  íå˦˸ǃåƗǆðǚǃå èå˗ƶ˸ǃåā  þå˗˳˯ƪƓȺ Ɨ˱ǃƓƶ˸ǃå èƓˠ˲ǆ ßƓ˵ǈǕ
 ĄƓǄ˲ǆ ̞˻ˮ˯˰ǃå ôå˦ơá˘˻ƽ˹˯ǃå ˥ɜ˸ɂā ƺǄƕ ˖˻ơ Ɨǀˠ˹˸ǃƓȺ çí˦ƞ˦ǆ Ɨ Ǆ˲ǆ èƓḪ̇ ˵Ⱥ ˕

 ƗƽǄḧƙ ˘˻ƽ˹˯ǃå110 Ʉǃá ïƓ˹ǒíā Ü27 Ʉǃá Ʈā Ɇ˻ƺ˵ƙ ˃ɂïƓ˶ǆ ïƓ˹ǒí Ɨɂ˦˹ƪ ƗǈƓ
˯ƪåā ïå̇ ˸˯ƪǙǊ˴˸ƙ Ɨǀˠ˹˸Ⱥ Ɨˠ˲˸ǃå Ɇ˻ƺ˵ƙ Ɨǆå˗. 

9- çƑ Ƭˤ˭ǁä 
1-  Ɠ ˮ˻ǃ ˥ǆ Ɨ Ɂ˦˹˱ǃå Ɨǀˠ˹˸ǃå ǑƼ Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶǆ ɖ˻ˮˠƙ Ǐǃå ǉƓ˱ƙǙå

 Ɨƞ˦ǃ˦ˮ˻ǃå Ɨ˱ǃƓƶ˸ǃå û̇  ˟̝ ǈ˴á ˥ǆ ǑǌƼ ̞ ˻ˮ˯˰ǃå ôå˦ơá Ɠƞ˦ǃ˦˹ḧƙ þå̠˳ ƪ˯ƓȺ
 ý˦ơ ǑưåïǕå ˥ǆ ç̇ ˻ˮḪ èƓơƓ˴ǆ ˙Ƽ˦˯ǃ ˣǃîā þå˗˳˯ƪǚǃǆƓƿǗ ˔ƪƓ˹ǆ ˙ƶ˴Ⱥ ÿ˗˸ǃå Ɨ

 ˤ˯ƙ Ǒ˯ǃå Ɨ ƞ˦ǃ˦˻ˮǃå èƓ Ǆ˸ƶǄǃ Ɨ ƤƓ˹˸ǃå úā˙ˢǃå Ɨ˸Ƒǚǆ ˔ǈƓƞ Ǒǃå èƓˠ˲˸ǃå ǉ˘ǋ
.Ɨ ˹ǀ˯ǃå ǉ˘ǌƕ 

2-  ˙˻ƛƋƙ ˤ ˻ǀ˯ǃ ú̇ ˶ǃå ǉƓ ǆ ýƓ˸ƶ˯ƪå çíƓƵã ƴɂïƓ˵ǆ ǏǄƵ Ɨ Ǆ˲˸ǃå èƓƪåï˗ǃƓȺ þƓ ʿǃå ˔˱Ȼ
ˠƙ Ɨ˸Ƒǚǆ Ɏ˗ǆ Ɨƪåïíā ÜƗ˭˻ˮǃåā ƗǆƓƶǃå Ɨ˲˶ǃå ǏǄƵ ǉƓ ˸ǃå ýƓ˸ƶ˯ƪå çíƓƵã ɖ˻ˮ

 ǉ˘ǌǃ ƝƑƓ˯˹ǃå ˔˴ơ Ɠǌƕ Ɇǒ˗ƶ˯ǃåā ƴɂïƓ˵˸ǃå ǉ˘ǋ ǏǄƵ Ɨ ˸ǃƓƶǃå ƗȻíƓƬ̇ ˯ƪǙå ɉ˦ˠ˳ǃå
.èƓƪåï˗ǃå 

3-  ̟˻˲Ⱥ ɖ˟ Ɠ˹˸ǃƓȺ ƗǄ˷ƽ˸ǃå Ɨ˱ǃƓƶ˸ǃå û̇ ǃɣ ƗǆƓƵ ɆƑå̠ƕ ƴưā Ɨǃā˓˴ ǃ˸å èƓǌ˱ǃå ǏǄƵ
 ̆˻ƽ˹˯ǃå ƗǄǌƪ ÿ˦ḧƙɆ˻ƺ˵˯ǃå Ɨˠ ˴Ɂā ʺ ˖˻ơ ˥ǆ ÿ˗˸Ǆǃ ǑƼå̇ ƺ˱ǃå ƴƿ˦˸ǃå ˔ƪƓ˹ƙ æƓ

 ̇ ˯˲˸ǃå Ɨ Ǆ˻ƺ˵˯ǃå ç̇ ˮ˳ǃå èƓˠ˲˸Ǆǃ ïƓ ʻǃå ƴˠƿ ˙˻Ƽ˦ƙā Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǃå ƴưā ƗƼ
Ɨ ƑƓ ˸ ḧǃå íå˦˸ǃåā .Ɨ˱ǃƓƶ˸ǃƓȺ Ɨǆ˗˳˯˴˸ǃå 

4-  ßƓ˹ƛã å̠ƞ þƓǋ Ǒ˲ ǃ˶å ú̇ ǃ˶å èƓƵā̇˵ ǃ˸ ǑǄƶƽǃå ̇˻ƛƋ˯Ǆǃ ɏïā̠ǃå ʕǀ˻˯ǃå āɆ˻ƺ˵ƙ ˗ƶɁ 
     .ƗǌƕƓ˵ǆ Ɏ̇Ƥá ƴɂïƓ˵ǆ ǑƼ ÷ā̇˵ ǃ˸å ç̇ˮƤ ˥ǆ çíƓƽ˯ƪǚǃ xǃîā Ü÷ā̇˵ ǃ˸å 
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Abstract 

 This study aimed to establish the hydromorphometric analysis of 

Wadi AlQattara basin, located in southeast of Benghazi city - Libya, 

by integrating Remote Sensing, Geographic Information Systems 

techniques, and Snyder Model's. The study results concluded that, 

Wadi AlQattara basin with an area of 1074.81km2, by length of 

main stream89.5km, and the shape factor 0.13, that means the basin 

shape is close to the triangle and still in the stage of maturity. 

Moreover, the basin's streams rank from 1 to 8 with total number of 

13492strams, by a bifurcation ratio is 7.25 as the solidity and 

permeability of rock formations in the basin area, to reduce the 

flooding risk. According to the synthetic unit hydrograph by Snyder 

model, the concentration time in Wadi AlQattara basin is 19.55hr, 

beside the maximum flood flow 122.26m3/sec with a peak time of 

22.7hr. Should be recommended to design a storm drainage network 

in Benghazi city to suit the annual rainfall quantities, to protect it 

from the impact of severe floods, and build obstructive dams in 

course of the streams. Use of integration between Remote Sensing 

techniques and Geographic Information Systems to study basins and 

valleys in Libya, by creating an available morphometric, 

climatological and hydrological database. 

Keywords: Wadi AlQattara Basin, Morphometric Analysis, 

Hydrological Analysis, Snyder Model, Geographic Information 

Systems, Remote Sensing. 
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 :˛˱ǂ˶ǁä 
 æ˦˹˱ǃƓȺ ƴƿå˦ǃå çïƓɣǀǃå ɏíåā ô˦˲ǃ ɏ̇ǆ˯˦Ƽï˦ǆāï̠˻ǌǃå Ɇ˻Ǆ˲˯ǃå ßå̇ƞå Ǐǃå Ɨƪåï̠ǃå ̞Ƽ̠ǋ

 ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸ǃ Ǒƿ̇˵ǃå- ǃƓȺ ÜƓ ˮ˻ǃèƓǆ˦Ǆƶǆ ˤˢǈā ˗ƶȺ ˥Ƶ ïƓƶ˵˯ƪǙå èƓ ˹ǀƙ ˥˻ƕ ɆǆƓḧ˯ 
 èƓƶƽƙ̇ ˸Ⱥ Ǌƶ ˹ǆ ˥ǆ ǉƓ ˸ǃå Ɇǀ˯˹ƙ çïƓˠǀǃå ɏíåā ô˦˲Ⱥ ÿã Ɨƪåï˗ǃå ƝƑƓ˯ǈ ˕ǄƮ˦ƙ ÝƗ ʼå̇ ƺ˱ǃå

 ƗơƓ˴˸Ⱥ Ɋƪ˦˯˸ǃå ˙˲ ǃƓȺ Ǌ ˶ǆ Ǐǃå ïƓ ƕǙå ā Ɨ˸ƞ̇ ǃåkm21074.81 Ɏ̇˱˸Ǆǃ ý˦ Ⱥɣ Ü
 Ǒ˴ Ƒ̇ ǃåkm 89.5 ɆɜƬ ɆǆƓƶǆ ā Ü0.13  ɆɜƬ æå̇ ˯ƿå Ǒ˹ƶȻ Ɠ˸ǆ ˖Ǆ˰˸ǃå ˥ǆ ô˦˲ǃå

 ˕ƺǄƕ ñ̇ ˷˯ǃå Ɨ ˴ǈ Ɠǆå ÜƝ˷˹ǃå ƗǄơ̇ ǆ ǑƼ ýå̊ ǒ Ǚ ākm- 25.21  ɉƓ˵ǈ ǏǄƵ ý˗ǒ Ɠ˸ǆ
 ˥ǆ çïƓɣǀǃå ɏíåā ô˦˲Ⱥ ƗȻíāǙå ̝ƙï .ɏ̇ǌ˹ǃå ̞ ǃ˲å ƗǄ˸Ƶ1 Ǐǃå8 í˗ƶȺ 13492  Üɏíåā

 ýå˦˟á ÷˦ ˸˱˸Ⱥ3908.22Km ïå˗ǀ˸Ⱥ Ɨƶƽƙ̇ ǆ ˔ƶ˵ƙ Ɨ ˴˹ƕ ā Ü7.25  ˥Ƶ ƝƙƓǈ ˣǃî
Ɨɂ̇ ˳˶ǃå èƓ˹ɂ˦ḧ˯ǃå ƗȺǚƮ  ǏǄƵ ý̠ǃ˯ ÜƗƑƓ˸ǃå ɏïƓ˱˸ǃå ̠ƵƓƙ ā Ɠǌ˯ǒîƓƽǈā ô˦˲ǃå Ɨǀɣ˹ Ⱥ˸

 Ǐǃå Ɇ˶Ȼ çïƓˠǀǃå ɏíåā ô˦˲Ⱥ ˚˻Ḫ̇ ˯ǃå ˥ǆð Ýô˦˲ǃƓȺ ÿƓ˷ ʽǃå ˙ˠƤ ƗǄƿhr19.55 
 Ǐǃå ƗƼƓưǗƓȺ Ýô˦˲ǃå Ǌǃ ƴȺƓ˯ǃå úƓ˱ǃå Ɨ ˵ǃå ā úƓ˱ǃå ìƓ˹˸ǃåā ɏíå˦ǃå ý˦˟ ˔ˮ˴Ⱥ

 çïƓˠǀǃå ɏíåā ô˦˲Ⱥ Ɇ˻˴Ǆǃ ɖƼ˗ƙ Ǐ˶ƿåm3/sec 122.26 ˥ǆ̊ ƕ Ü çāïîhr 22.7 ā Ü
 ˤ˱˲ȺMm350.01 ƗƵ̇ ˴Ⱥ Üm/sec1.62 Ɇ˻˴Ǆǃ ǑƵƓ˹ˠƮǙå ç˗ơ˦ǃå Ǐ˹˲˹ǆ ɖƼā ˣǃî Ü

ï˗ǒƓ˹ƪ êî˦˸ǈ ˥ǆ. 
 èƓ˸ḧǃå ʕƑǚ˯ǃ ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸Ⱥ ïƓɣǆǙå ǉƓǆ ˃ ɂ̇˶ ƙ ƗɜƬ ʕ˸˶ ƕ˯ ƗƮ˦ ǃ˯å ̝ ƞ˦˯ǒ
 íā˗ƪ ßƓ˵ǈã Ǐǃå ƗƼƓưǗƓȺ ÜïƓˠǆǙå ǉƓ ǆ ñ˗ḧƙ ā ý˦˻ƪ ˙ƛå ˥ǆ Ɠǌ˯ǒƓ˸˲ǃ Ɠɂ˦˹ƪ ç̇ ˻ˠ˸ǃå
 ̠˲ƙ Ǒ˯ǃå èƓƶɂ̇˵ ǃ˯å ɖ˻ˮ ƙɣ ǑƼ ÿāƓǌ˯ǃå þ̠Ƶ ā Ɠǌ˻ǄƵ ̇ƛ˓ƙ Ǒ˯ǃå ƗȻíāǙå Ɏ̇˱˸Ⱥ Ǌʿɂ˦ƶƙ
 ƗƮ˦ ǃ˯å ÝçïƓɣǀǃå ɏíåā ô˦˲Ⱥ Ǒƶˮ ǃɣå ǑƙƓ˹ǃå ßƓɣƺǃå ǏǄƵ ɏ̇˷ ǃ˲å ƴƪ˦ǃ˯å èƓǄ˸Ƶ ˥ǆ
 ƗǄ˻ƪ˦Ḫ Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶ˸ǃå ˤˢǈ ā ˗ƶȺ ˥Ƶ ïƓƶ˵˯ƪǙå èƓ ˹ǀƙ ˥˻ƕ ɆǆƓḧ˯ǃå þå˗˳˯ƪƓȺ

Ǚå ā ôå˦ơǙå Ɨƪåï˗ǃ ƗơƓ˯ǆ Ɨ ƞ˦ǃāï˗˻ǋā Ɨ ƤƓ˹ǆā Ɨɂ̇ ˯ǆ˦Ƽï˦ǆ èƓǈƓ ƕ ç˗ƵƓƿ ßƓ˵ǈƎȺ ƗȻíā
  .Ɠ ˮ˻ǃ Ɨǃā˗ƕ ƗǄˮǀ˯˴˸ǃå èƓƪåï˗ǃå ǑƼ Ɠǌ˹ǆ çíƓƽ˯ƪǙå ˥ɜ˸Ȼ 

:ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä  Ɇ˻Ǆ˲˯ǃå Üɏ̇˯˸Ƽï˦˸ǃå Ɇ˻Ǆ˲˯ǃå ÜçïƓɣǀǃå ɏíåā ô ơ˦ āï˗˻ǌǃå ÜǑƞ˦ǃ
î˦˸ǈê .˗ƶȺ ˥Ƶ ïƓƶ˵˯ƪǙå Ü Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶ˸ǃå ˤˢǈ Ü˙ǒíƓ˹ƪ 
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1.  :ƕǄ˕ƾ˶ǁä 
 Ɨ ƞ˦ǃāï˗˻ǌǃå èƓ Ǆ˸ƶǃƓȺ ƓǌǃǚƤ ˥ǆ ˓ˮ˹˯ǃå ˥ɜ˸Ȼ Ɨ ƑƓ˸ǃå ôå˦ơǖǃ Ɨɂ̇ ˯˸Ƽï˦˸ǃå ˝ƑƓ˶˳ǃå
 ǉ̇ Ƽ˦ƙ Ɠ˸ǃ ǉƓ ˸ǃå ýƓ˱˸Ⱥ ˥˻˰ơƓ Ǆǃ þ˦Ǆƶǃå ˤǋå Ɏ˗ơã ˕˲ Ʈå ñƓƪǙå å˘ǋ ˥˸Ƽ ÜèƓǈƓ˷ ʽǄǃ
 ˥ɜ˸Ȼ Ǒ˯ǃå ā Ɨ ƑƓ˸ǃå ƓǌƙƓɜ Ƭā ôå˦ơǕƓȺ ƗǀǄƶ˯˸ǃå ˝ƑƓ˶˳ǃå ɄǄ˯˳˸ǃ Ɨ ˸Ḫ èƓƪƓ ʾ ˥ǆ

˻˻ƶƙ ā Ɨɂ˦˱ǃå ï˦˶ǃå ā ÜƗ ʼå̇ ƹ˦ˮˠǃå ɊƑå̇ ˳ǃƓȺ ƗǄ˰˸˯ǆ èƓǈƓ ˮǃå ïíƓ˶ǆ ýǚƤ ˥ǆ Ɠǌ˹
]Ɨ ƑƓ˷ƽǃå èƓǈƓ ˮǃå1 Ɨ˹ǒ˗˸ǃ ǑɁ̇ ƺǃå ɆƤ˗˸ǃƓȺ Ɨ ˸ƪ˦˸ǃå Ǌ˯ǒíāƋȺ çïƓˠǀǃå ɏíåā ˔˶ǆ ƴǀȻ Ý[

 ƓǃƓƹā Ǒ˲ ƪɣ ÿƓɂ̇ƞ Ɠǌ˹Ƶ Ɲ˯˹ Ƽ˻ ç̇˶˻ ƿ èå̇˯Ƽ ýǚƤ ïƓɣǆǖǃ ɊƿƓ˴ƙ ǚˮǀ˯˴ǆ ÜɏðƓƺ˹ƕ
ǆ ˣǃ˘ǃ Üý˦˻ƪ Ǐǃå ý˦˲˯ǒ Ɠǆ ǑƼ Ɨǆ˗˳˯˴˸ǃå Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶ˸ǃå ˤˢǈ èƓ ˹ǀƙ ˙Ƽ˦ƙ ƴ

 Ɨƪåï˗ƕ ç̇ ˻ƤǕå èå˦˹˴ǃå ǑƼ ˥˻˶˯˳˸ǃå ƴ˱Ƭ ÜƗɂ̇ ˯ǆ˦Ƽï˦ǆāï˗˻ǌǃå ˝ƑƓ˶˳ǃå óǚ˳˯ƪå
 ÿ̠ ǃ˸ƓȺ Ǒǈå̇˸ƶǃå Ɲ˴ ǃ˹å ƓǌɂïƓ˱˸Ⱥ Ɨƶ˟Ɠƿ ƗƑƓ˸ǃå ɏïƓ˱˸ǃå ǑƼ Ɇɜ˵ƙ˯ Ǒ˯ǃå ý˦˻˴ǃå ̇˟ Ɠ˳ǆ

.Ɨ ˮ˻Ǆǃå 
Ɠ˸˯ƵǙƓȺ ˕˸ƙ èƓƪåïí ˥˻˰ơƓ ǃå ˥ǆ í˗ƶǃå ɖˮ˟Ƶ ïƓƶ˵˯ƪǙå èƓ ˹ǀƙ ˥˻ƕ ɆǆƓḧ˯ǃå ǏǄƵ í ˥

 ôå˦ơǕ Ɨɂ̇ ˯ǆ˦Ƽï˦ǆāï˗˻ǌǃå ˝ƑƓ˶˳ǃå ɉƓ ˹˯ƪǙ Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶ˸ǃå ˤˢǈ ā ˗ƶȺ
 Üÿå̇ ˸Ƶ ā ˥˸ơ̇ ǃå˗ˮƵ ˥ǆ ɆḪ Ǌǆ˗ƿ Ɠǆ :Ɠǌ˹ǆ ˃ɂ̇ ˶˯ǃå2018 Ɨƪåï˗ƕ ƓǆƓƿ ÿå˘Ǆǃå Ü

 Üÿå˦˵˹ǃå ā Üûå̇ ƶǃå Ɨǃā˗ƕ ÿƓƤ˗˹Ɂïí ç̇ ˻˲ ǃ Ɨ ʾ̇ ˵ǃå ôå˦ơǖǃ Ɨ ƞ˦ǃāï˗˻ǋ2018 Ü ɏ˘ǃå
 Ɨ Ɂ̇ ƶǃå ƗḧǄ˸˸ǃƓȺ Ɇ˻Ǆ˴ǃå ƗˢƼƓ˲ǆ ǑƼ ç̇ ˸ƙ ˔˻ƶƬ ô˦˲ǃ Ɨɂ̇ ˯ǆ˦Ƽïā˗ǌǃå ˝ƑƓ˶˳ǃå ñïí

Üɏ̇ ƶ˸ǃå Ɠǆå ÜƗȻí˦ƶ˴ǃå2020 Ɨ ƞ˦ǃāï˗˻ǌǃå ā Ɨɂ̇ ˯˸Ƽï˦˸ǃå ˝ƑƓ˶˳ǃå Ɇ˻Ǆ˲˯ƕ Ǌ˰˲ ƕ þƓƿ Ü
 ā ǑƞƓƽ˳ǃå Ɠ˷Ȼå Ü˥˸ ǃå Ɨǃā˗ƕ ÿ˗ƶȺ ˙˯ɂ̇ Ḫ Ɨǀˠ˹ǆ ǑƼ ˃ɂ̇ ˶˯ǃå ôå˦ơǕ

Üɏ˦ƪ˦ ǃ˸å2021ǌǃå ˝ƑƓ˶˳ǃå ˞ƶȺ Ɠƪïí Ü ƴƿå˦ǃå ˥ɂ̇ ˻Ƭ˦Ƭ ɏíåā ô˦˲ǃ Ɨ ƞ˦ǃāï˗˻
 ā Ü˜ ˹ǃå Ǌǆ˗ƿ Ɠǆā ÜǊȺ ǑɁ˦ƪ̇ ǃå ƝƙƓ˹ǃå ˤ˱ơ ˙ǒ˗ǀƙā Ɨ ʾå̇ ƶǃå Ɨ ǈå̇ ǒǙå íā˗˲ǃƓȺ

Üɏï˦ˮ ǃ˱å2021 ûå̇ ƶǃå Ɨǃā˗ƕ òāíƓȺ ɏíåā ô˦˲ǃ Ǒƞ˦ǃāï˗˻ǌǃå Ɇ˻Ǆ˲˯ƕ Ɠ˸ǌ˰˲Ⱥ ƝƑƓ˯˹ƕ Ü] 
1 Ü2 Ü3 Ü4 Ü5 [. 

 çïƓˠǀǃå ɏíåā ô˦˲ǃ Ɨɂ̇ ˯ǆ˦Ƽï˦ǆāï˗˻ǌǃå ˝ƑƓ˶˳ǃå ˥Ƶ Ʉ˵ḧǃå Ǐǃå Ɨƪåï˗ǃå ǉ˘ǋ ú˗ǌƙ
 èƓǆ˦Ǆƶ˸ǃå ʕs ǈ ā ̠ƶȺ ˥Ƶ ïƓƶ˵ƪ˯Ǚå èƓ˹ǀƙ ˥ ƕ˻ ɆǆƓḧ˯ǃå ˃ ˡ˦ ƕ˯ ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸Ⱥ
 ā Ɨ Ǆɜ˵ǃå Ǌ˶ƑƓ˶Ƥ ā ô˦˲Ǆǃ ǑƑƓ˸ǃå ú̇ ˶ǃå Ɨɜ Ƭ ˝ƑƓ˶Ƥ ˗ǒ˗˲˯ǃ ˣǃîā ÜƗ ʼå̇ ƺ˱ǃå

Ǌ˶ƑƓ˶Ƥ ðå̇ ƕã Ǐǃå ƗƼƓưǗƓȺ ÜƗ ˴ɂïƓ˷˯ǃå  ̇ ˯ǃå ˥ǆð ā çāï˘ǃå ɖƼ˗ƙ ˥ǆ Ɨ ƞ˦ǃāï˗˻ǌǃå ˚˻Ḫ
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ç˗ơ˦ǃå Ǐ˹˲˹ǆ íå˗ƵƎȺ Ǒ˲ˠ˴ǃå ÿƓɂ̇ ˱ǃå ˤ˱ơ ā )synthetic unite hydrograph (
)ï˗ǒƓ˹ƪ êî˦˸ǈ þå˗˳˯ƪƓȺSnyderĵs Model Ǒ˯ǃå èƓǆ˦Ǆƶ˸ǃåā èƓǈƓ ˮǃå ǏǄƵ íƓ˸˯ƵǙƓȺ Ü(

 ƝǆƓǈ̇ ƕ Ɨˠƪå˦ƕ Ɨƪåï˗ǃå Ɨǀˠ˹˸ǃ Ɨ ƑƓ˷ƽǃå ï˦˶ǃå ˥ǆ ˕ƶ˸ƞGoogle Earth  êîƓ˸ǈā
 ā Ɨƪåï̠ǃå ̠˻ƿ ô˦˲Ǆǃ ɏ̇ǆ˯˦Ƽï˦˸ǃå ā Ǒƞ˦ǃāï̠˻ǌǃå Ɇ˻Ǆ˲˯ǃå íå̠Ƶå ʕƙ ÝƗ˸ƿ̇ǃå èƓƵƓƽƙïǙå
 Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶ˸ǃå ˤˢǈ ƝǆƓǈ̇ ƕ þå˗˳˯ƪƓȺ ƓǌƵƓƞïåā Ɠǌ˲ ˲˶ƙā ɊƑå̇ ˳ǃå êƓ˯ǈå

ArcGIS10.5 ˥ǆ Ɨǈ̠˸ǃå ƗȻƓ˸˲ǃ ƗǃƓƶƽǃå û̇ ǃɣå Ǌƞāå í̠˲ƙ Ɠǌǈ˦Ḫ Ɨƪåï̠ǃå Ɨ˸ǋå ˥˸ḧƙ .
Ɠ˷ ʽǃå ā ý˦˻˴ǃå ç˗Ƶå˦ǃå ɖ˟Ɠ˹˸ǃå ˥ǆ ǊǄƶ˱ǃ ÜçïƓˠǀǃå ɏíåā ô˦ơ ƴƿ˦˸Ⱥ Ɨ ˸ƪ˦˸ǃå èƓǈ

 ˔ǈƓ˱ǃå ˤǌƽǃ ǙƓ˱ǆ ˗ƶƙ Ɨƪåï˗ǃå ÿå Ǐǃå ƗƼƓưǗƓȺ ÜƗ ˲ˠ˴ǃå ǉƓ ˸ǃå ïƓ˸˰˯ƪǙ ƠǄ˶ƙ Ǒ˯ǃå
 Ɨ˸ƿï Ɨ̓å̇ƺƞ èƓǆ˦Ǆƶǆ ç̠ƵƓƿ ßƓ˵ǈƎȺ çïƓɣǀǃå ɏíåā ô˦˲ǃ ɏ̇ǆ˯˦Ƽï˦˸ǃå ā Ǒƞ˦ǃāï̠˻ǌǃå

.Ǌ˶ƑƓ˶˳ǃ 
2 .ƨäî˕ǁä çƑǆƑ Ɠ Ā ƕ ˯Ǌ˷Ǆ:ƕ 
 1.2 ɀˁ˴̠ ǁ˭ä ƕ˶ɣ ǆǓ ɍ̠˭ ƺ˶îʕ ǁ˶ä Ʉ˹ǂ˰˭ǁä: 
  ̆Ƥå ˥Ƶ Ɲ˯˹ƙ Ǒ˯ǃå ƗƪƓʿǃå Ɨư˦ ǃ˲å ̋ ƑƓ˶ ǃ˳å ƴ˸ƞ Ǐǃã ɏ̇˯˸Ƽï˦˸ǃå Ɇ˻Ǆ˲˯ǃå ̇˻ Ȼ˵

 ƗƑƓ˸ǃå ôå˦ơǖǃ ɏ̇˯˸Ƽï˦˸ǃå Ɇ˻Ǆ˲˯ǃå ƗǄ˸Ƶ ʕ˯ƙā ÜƗƑƓ˸ǃå ôå˦ơǖǃ Ɨ˹˻ƶǆ èƓƪƓʾ
 :ǑǃƓ˯ǃå æƓ˴˯ơƓȺ 

1.  Ɨ ˴ɂïƓ˷˯ǃå ā Ɨ ơƓ˴˸ǃå ˝ƑƓ˶˳ǃå˃ɂ̇ ˶˯ǃå ôå˦ơǕ ˥ǆ Ɋ ˹˯˴ƙ 
ƝǆƓǈ̇ ƕArcGIS10.5Ü  ā:Ǒǋ 
¶ ɏíå˦ǃå ô˦ơ ƗơƓ˴ǆ) 2(A km. 
¶  ô˦˲ǃå Ɋ ˲ǆ ý˦˟)(P Km. 
¶  Ǒ˴ Ƒ̇ǃå Ɏ̇˱˸ǃå ý˦˟)(L Km. 
¶  ô˦˲ǃå ô̇ Ƶ)(W Km 

¶  Ɨ ʹ ˮˠǃå ôïǖǃ æ˦˴˹ǆ Ɇƿå . m)min(H 
¶ ) Ɨ ʹ ˮˠǃå ôïǖǃ æ˦˴˹ǆ ǏǄƵåm maxH.( 
¶ ) Ɨ ʹ ˮˠǃå ôïǕå æ˦˴˹ǆ Ɋƪ˦˯ǆ. mavrH(. 
¶ ) ô˦˲Ǆǃ ˚Ḫ̇ ˸ǃå ý˦˟Lc, Km .( 
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2. ˝ƑƓ˶Ƥ  Ɨ ưƓɂ̇ ǃå èƓƿǚƶǃå ɖƼā ˃ɂ̇ ˶˯ǃå ô˦ơ ɆɜƬ ˕ư̇ Ƶ Ǒ˯ǃå˱Ⱥ ýā˗1. 
 
 

üĀ˕Ɯ1. ƕ ʻɀ˗˴˭ǁä óäʕ Ɵǔǁ ƕ ƟƑ˲˶ǁä ˛ƏƑ˴˱ǁä]4 Û5 Û6 [. 
ƕǁìƑƴǄ ˢƽî ɄǄƑƴ˶ǁä ƕǁìƑƴ˶ǁä ƕƸ Ƭ ïˤǄ˗ǁä ˁɀ˗ƴƗ 

1 çïå˗˯ƪǙå Ɨ ˴ǈ 
Ὑ τ “

ὃ

ὖ
 

= A   ô˦˲ǃå ƗơƓ˴ǆ2Km. 
 P = ô˦˲ǃå Ɋ ˲ǆKm . 

Ὑ   Ɨ ˴ǈ =.çïå˗˯ƪǙå 
2 ƗǃƓˠ˯ƪǙå Ɨ ˴ǈ 

Ὑ
ς

ὒ

ὃ

“

Ȣ

 
= A   ô˦˲ǃå ƗơƓ˴ǆ2Km. 
 L = ô˦˲ǃå Ǒ˴ Ƒ̇ǃå Ɏ̇˱˸ǃå ý˦˟Km . 
 Ὑ.ƗǃƓˠ˯ƪǙå Ɨ ˴ǈ = 

3 ˣƪƓ˸˯ǃå Ɨ ˴ǈ 
Ὑ

ρ

Ὑ
 RC .çïå˗˯ƪǙå Ɨ ˴ǈ = 

 Ὑ.ˣƪƓ˸˯ǃå Ɨ ˴ǈ = 
4  ɆɜƬ ɆǆƓƶǆ

ô˦˲ǃå Ὓ
ὃ

ὒ
 

= A   ô˦˲ǃå ƗơƓ˴ǆ2Km. 
 L =  ý˦˟ô˦˲ǃå Ǒ˴ Ƒ̇ǃå Ɏ̇˱˸ǃåKm . 
 Ὓ.ô˦˲ǃå ɆɜƬ ɆǆƓƶǆ = 

5 ƠˠǄƽ˯ǃå ɆǆƓƶǆ 
  ὄ

ὒ

ὃ
 

= A   ô˦˲ǃå ƗơƓ˴ǆ2Km. 
  L= ô˦˲ǃå Ǒ˴ Ƒ̇ǃå Ɏ̇˱˸ǃå ý˦˟Km . 
ὄ  ƠˠǄƽ˯ǃå ɆǆƓƶǆ =1/km. 

 
 
 
 

3.  Ɨ ˴ɂïƓ˷˯ǃå ˝ƑƓ˶˳ǃå ˃ɂ̇ ˶˯ǃå ôå˦ơǕ ˔˴˲ƙȺ ýā˗˱Ⱥ Ɨ ưƓɂ̇ ǃå èǙíƓƶ˸ǃƓ2. 
üĀ˕Ɯ2.  ƕ ˲ɀîƑ˵˭ǁä ˛ƏƑ˴˱ǁäóäʕ ƟǓ ˁɀ˗˴˭ǁä] 3 Û4 Û5[ . 
  ˢƽî
ƕǁìƑƴǄ 

ɄǄƑƴ˶ǁä 
ƕǁìƑƴ˶ǁä ƕƸ Ƭ 

ïˤǄ˗ǁä ˁɀ˗ƴƗ 

6 ñ̇ ˷˯ǃå Ɨ ˴ǈ. 
 

Ὑ
Ὄ Ὄ

ὒ
 

maxH  ô˦˲ǃƓȺ ôïǙå Ơˠ˴ǃ æ˦˴˹ǆ Ǐ˶ƿå =m. 
minH =  ô˦˲ǃƓȺ ôïǙå Ơˠ˴ǃ æ˦˴˹ǆ Ɇƿåm. 
L = ô˦˲ǃå Ǒ˴ Ƒ̇ǃå Ɏ̇˱˸ǃå ý˦˟Km. 
Ὑ ñ̇ ˷˯ǃå Ɨ ˴ǈ = m/km. 

7  ƴˠǀƙ Ɨ ˴ǈ
ô˦˲ǃå. 

 
Ὕ

ὔ

ὖ
 

uN .˔ƙ̇ ǃå ˔˴ơ ƗȻíāǙå í˗Ƶ ÷˦ ˸˱ǆ = 
 P= ô˦˲ǃå Ɋ ˲ǆKm. 
Ὕ  ƴˠǀ˯ǃå Ɨ ˴ǈ =km.ɏíåā / 

8  çï˦Ƶ˦ ǃå Ɨ˸ ʾ. 
 Ὑ

ὈὌ Ὄ

ὒ
 

maxH  ô˦˲ǃƓȺ ôïǙå Ơˠ˴ǃ æ˦˴˹ǆ Ǐ˶ƿå =m. 
minH =  ô˦˲ǃƓȺ ôïǙå Ơˠ˴ǃ æ˦˴˹ǆ Ɇƿåm. 
 Dô˦˲Ǆǃ Ɨ ʽɂ̇ ˶ƙ ƗƼƓ˰Ḫ = Km ɏíåā/. 
 L= ô˦˲ǃå Ǒ˴ Ƒ̇ǃå Ɏ̇˱˸ǃå ý˦˟Km. 
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  ˢƽî
ƕǁìƑƴǄ 

ɄǄƑƴ˶ǁä ƕǁìƑƴ˶ǁä ƕƸ Ƭ ïˤǄ˗ǁä ˁɀ˗ƴƗ 

Ὑ =  çï˦Ƶ˦ ǃå Ɨ˸ ʾ2/kmɏíåā/. 
 

4.  Ɨ ʽɂ̇ ˶˯ǃå ˝ƑƓ˶˳ǃå  ˕˴˲ƙýā˗˱Ⱥ ô̇ ƶƙ Ǒ˯ǃå èǙíƓƶ˸ǃå ɖƼā3 . 
  

üĀ˕Ɯ3. ƕɚ ˳ǁ ƕ ʻɀ˗˴˭ǁä ˛ƏƑ˴˱ǁä óäˤƟƑȸ ƕȹìĀǗä ˁɀ˗˴˭ǁä] 6 Û5 [. 
 ˢƽî
ƕǁìƑƴǄ 

ɄǄƑƴ˶ǁä 
ƕǁìƑƴ˶ǁä ƕƸ Ƭ 

ïˤǄ˗ǁä ˁɀ˗ƴƗ 

9  Ɨƙ̇ǃå Ɏ̇ ǆ˱ ý˦  ˟Ɋƪ˦ǆ˯
.Ɨɂ̇ ǌ˹ǃå 
 

ὒ
Вὒ

ὔ
 

uL Ɨ ƙ̇ ǃå ˔˴ơ ɏíå˦ǃå ý˦˟ =u. 
uN  Ɨ ƙ̇ ǃå ˔˴ơ ƗȻíāǙå í˗Ƶ =u. 

ὒǑƑƓ˸ǃå Ɏ̇˱˸ǃå ý˦  ˟Ɋƪ˦ǆ˯ =m . 
10 ˔˻ƶ˵˯ǃå Ɨ ˴ǈ. 

Ὑ
ὔ

ὔ
 

Nu .Ɨ ƙ̇ ǃå ƗȻíāǙå í˗Ƶ = 
1+uN .ǏǄƵǙå Ɨ ƙ̇ ǃå ƗȻíāǙå í˗Ƶ = 
Ὑ .˔ƶ˵˯ǃå Ɨ ˴ǈ = 

11 ú̇ ˶˯ǃå ƗƼƓ˰ǂ. 
 Ὀ

ὔ

ὖ
 

uN = Ɨ ƙ̇ ǃå ˔˴ơ ƗȻíāǙå ýå˦˟ ÷˦ ˸˱ǆu. 
P  ô˦˲ǃå Ɋ ˲ǆ =Km. 

 D ú̇ ˶˯ǃå ƗƼƓ˰Ḫ = Kmɏíåā/ 
12  ƗƼƓ˰ḧǃå)ɏ̇ǌ˹ǃå ïå̇ḧ˯ǃå

(ƗȻí˗ƶǃå. 
 

Ὂ
ὔ

ὃ
 

uN  Ɨ ƙ̇ ǃå ˔˴ơ ƗȻíāǙå í˗Ƶ =u. 
= A   ô˦˲ǃå ƗơƓ˴ǆ2Km. 
Ὂ  ɏ̇ǌ˹ǃå ïå̇ḧ˯ǃå =2Km .ɏíåā/ 

13  Ɏ̇˱˸ǃå ßƓǀȺ ý̠ƶǆ. 
Ὓ

ὃ

Вὒ
 

= A   ô˦˲ǃå ƗơƓ˴ǆ2Km. 
uL Ɨ ƙ̇ ǃå ˔˴ơ ɏíå˦ǃå ý˦˟ =u. 
Ὓ  Ɏ̇˱˸ǃå ßƓǀȺ ý̠ƶǆ =Km . 

 
 

2.2  ƕ ƜˤǁĀî˕˹Ǌǁä ˛ƏƑ˴˱ǁäˁɀ˗˴˭ǁä óäˤƟǓ: 
˙ǒ˗ǀ˯ǃ ˤ˱ơ ÿƓɂ̇ ˱ǃå Ǒ˲ˠ˴ǃå ˤƙ çïƓˠǀǃå ɏíåā ô˦˲Ⱥ ǏǄƵ íƓ˸˯ƵǙå êî˦˸ǈ 
˗ǒƓ˹ƪï)(Snyderĵs Model Ɨ ƞ˦ǃāï˗˻ǌǃå Ǌ˶ƑƓ˶Ƥ æƓ˴˯ơǙ  ûƓǀ˯Ƭå ā ç˗ơā Ǐ˲˹ǆ
ɖƼ˗˯ǃåUnite Hydrograph Ý ï˗ǒƓ˹ƪ ˗˸˯ƵåǊƞî˦˸ǈ ßƓ˹ˮƕ  ƗƮƓ˳ǃå èƓǈƓ ˮǃå ǏǄƵ

 Ǒ˲ˠ˴ǃå ÿƓɂ̇ ˱ǃå ˥Ƶ ƗǄ˱˴ǆ èƓ˹˻ƕ Ǐǃå ˙ǀ˯ƽƙ Ǒ˯ǃå ā ƗƼƓ˱ǃå ɖ˟Ɠ˹˸ǃƓȺ Ɨƶƿå˦ǃå ôå˦ơǕƓȺ
ç̇ ˻ˠ˸ǃå ɄƮå˦ƶǃå āå[7]ǉïƓ ˯Ƥå ˤƙ ñƓƪǙå å˘ǋ ǏǄƵ Ü ˗ƙ ˙ǒ˗ǀ˯ǃô˦ơ Ɨǀˠ˹˸ǃ ý˦˻˴ǃå ɖƼ 

çïƓˠǀǃå ɏíåā. 
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ǃ)ï˗ǒƓ˹ƪ êî˦˸ǈ ɖƼā Ɨ ƞ˦ǃāï˗˻ǌǃå èǚǆƓƶ˸ǃå æƓ˴˲(Snyderĵs Model  ˤ˯ǒɖ˻ˮˠƙ 
èƓƿǚƶǃå Ɨ ưƓɂ̇ ǃå ýā˗˱Ⱥ4Ɠǆå Ü ǃˤƪ̇ ç˗ơ˦ǃå ɖƼ˗ƙ Ǐ˲˹ǆ     ǑƵƓ˹ˠƮǙå (synthetic 

unite hydrograph) ˥ǆ ˗ƕǙ æƓ˴ơ :˥ǆ ɆḪ ˥ǆð ˓˟Ɠ ˯ǃå pTÜ ç̇ ˯ƽǃå Ɨ ǃƓ˰˸ǃå 
Ɨ ƪƓ ʿǃår`T Ü˥ǆð ñƓƪǕå Ɇ˻˴ǄǃT˃ɂ̇ ˶ƙ Ü çāï˘ǃå ǃç˗ơ˦ǃå ɖƼ˗ƙ Ǐ˲˹˸ ǑƵƓ˹ˠƮǙå 

pSUHQÜ Ɨ ƪƓ˹˸ǃå Ɨ ˹ǆ̊ ǃå ç̇ ˯ƽǃå ô̇ ƶǃW50  āW75   ˗˹Ƶ ç˗ơ˦ǃå Ǐ˹˲˹˸Ⱥ  Ɏ˦˯˴ǆ% 
50 ā% 75 ˥ǆ ɖƼ˗ƙ çāï˘ǃåÜ ā  å̇ ˻ƤåæƓ˴ơ i cm/hr ý˦ˠǋ ˚˻Ḫ̇ ƙ ïƓˠǆǕå[7]Ü  Ɠ˸ǂ

ýā˗˱Ⱥ ˥˻ˮǆ ˦ǋ5 ɆɜƬā1 . 

ЬмϹϮ4 ЉϚϝЋϷЮϜ .ϼϹтϝзЂ ϬϺнгж ϟЃϲ СтϽЋϧЮϜ ЌнϳЮ ϣуϮнЮмϼϹулЮϜSnyderôs 

Model       ] 7 ̪8 ̪9 ̪ 10[ 
 бЦϼ

ϣЮϸϝЛв 
ЭвϝЛгЮϜ ϣЮϸϝЛгЮϜ ϣПуЊ ϾнвϽЮϜ СтϽЛϦ 

14 ХТϹϧЮϜ пЋЦϜ.  

 
1

ςȢχψὅ!

4
 

PQ  ХТϹϦ пЋЦϜ =/sec3m. 

A  ЌнϳЮϜ ϣϲϝЃв =2km. 

PC ЭвϝЛв = ХТϹϦ ϢмϼϻЮϜ ϰмϜϽϧϦ м йϧгуЦ 

)еуϠ0.3 ï0.93.( 

 PT =  ϕАϝϡϧЮϜ евϾhr.  

15 .ϿуЪϽϧЮϜ евϾ 

 

4
τ!Ȣ ρȢυ,

πȢψ(Ȣ
 

A  ЌнϳЮϜ ϣϲϝЃв =2km. 

CT =  ϿуЪϽϧЮϜ евϾhr. 

 L  ЌнϳЮϜ оϽϯв ЬнА =km. 

 H ϞнЃзв ЭЦϜ м БЂнϧв еуϠ ФϽУЮϜ =

 ЌнϳЮϝϠm . 

16 .ϕАϝϡϧЮϜ евϾ 

 
Ὕ

πȢχυὅ ὒὒ Ȣ 

pT ϕАϝϡϧЮϜ евϾ =hr. 

 L  ЌнϳЮϜ оϽϯв ЬнА =km. 

t= C ЭвϝЛв евϾ ХТϹϦ ϢмϼϻЮϜ ϰмϜϽϧϦ м йϧгуЦ 

)еуϠ1ï 2.2.( 

c= L ϣТϝЃгЮϜ ϣЯЊϝУЮϜ еуϠ ϟЋв ЌнϳЮϜ 

ϿЪϽвм  йЯЧϪkm. 

17 ϣКϽЂ  дϝтϽϯЮϜ

.сϳГЃЮϜ 

 

ὠ
ὒ

σȢφὝ
 

 CT ϿуЪϽϧЮϜ евϾ =hr. 

 L ЌнϳЮϜ оϽϯв ЬнА =km. 

 = V ϣКϽЂ сϳГЃЮϜ дϝтϽϯЮϜ m/sec. 

18  ϢϽϧТ ИϝУϦϼъϜ

 ХТϹϧЮ сϯтϼϹϧЮϜ

ЭуЃЮϜ. 
Ὕ

ρ

σ
Ὕ 

mT ЭуЃЮϜ ХТϹϧЮ сϯтϼϹϧЮϜ ИϝУϦϼъϜ ϢϽϧТ =hr. 

T   ЀϝЂъϜ евϾ =hr. 

19  ЌϝУϷжъϜ ϢϽϧТ

 ХТϹϧЮ сϯтϼϹϧЮϜ

ЭуЃЮϜ. 
Ὕ

ς

σ
Ὕ 

dT  ХТϹϧЮ сϯтϼϹϧЮϜ ЌϝУϷжъϜ ϢϽϧТ =

ЭуЃЮϜhr. 

 T  =  ЀϝЂъϜ евϾhr. 

20  ϟтϽЃϧЮϜ ϣгуЦ

ϣϧϠϝϫЮϜ. 
Ὂ πȢπρυψὃὝ 

PF =  ϟтϽЃϧЮϜ  ϣгуЦ3m. 

dT  ХТϹϧЮ сϯтϼϹϧЮϜ ЌϝУϷжъϜ ϢϽϧТ =

ЭуЃЮϜhr. 

A  ЌнϳЮϜ ϣϲϝЃв =2km. 
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 бЦϼ

ϣЮϸϝЛв 
ЭвϝЛгЮϜ ϣЮϸϝЛгЮϜ ϣПуЊ ϾнвϽЮϜ СтϽЛϦ 

21 .ЭуЃЮϜ ХТϹϦ бϯϲ 

  ὃ
ὗ Ὕ ρπ  

mT  ХТϹϧЮ сϯтϼϹϧЮϜ ИϝУϦϼъϜ ϢϽϧТ =

ЭуЃЮϜsec. 

LA  ЭуЃЮϜ ХТϹϦ бϯϲ =3Mm. 

PQ  ХТϹϦ пЋЦϜ =/sec3m. 

22  дϝтϽϯЮϜ ХгК

сϳГЃЮϜ 

 ЭуЃЮϜ ХТϹϦ ϢмϼϻЮ. 
Ὁ
ὗ Ὕ ρπ

ὃ
 

mT  ХТϹϧЮ сϯтϼϹϧЮϜ ИϝУϦϼъϜ ϢϽϧТ =

ЭуЃЮϜsec. 

A  ЌнϳЮϜ ϣϲϝЃв =2m. 

PQ  ХТϹϦ пЋЦϜ =/sec3m. 

E  ЭуЃЮϜ ХТϹϦ ϢмϼϻЮ сϳГЃЮϜ дϝтϽϯЮϜ ХгК =

mm 

23  сТ ЭуЃЮϜ ϢнЦ

сϚϝгЮϜ ЌнϳЮϜ. 
ὥ
ὗ

Ѝὃ
 

A  ЌнϳЮϜ ϣϲϝЃв =2Km. 

PQ  ХТϹϦ пЋЦϜ =/sec3m. 

a   сϚϝгЮϜ ЌнϳЮϜ сТ ЭуЃЮϜ ϢнЦ =

/sec/Km3m 

 ЬмϹϮ5. ХТϹϧЯЮ ϢϹϲнЮϜ пзϳзв ЉϚϝЋ϶(Synthetic Unite Hydrograph)  ϬϺнгж ϟЃϲ

 ϼϹтϝзЂSnyderôs Model ] 7 ̪8 ̪9[. 
 

 бЦϼ

ϣЮϸϝЛв 
ЭвϝЛгЮϜ ϣЮϸϝЛгЮϜ ϣПуЊ ϾнвϽЮϜ СтϽЛϦ 

24  пзϳзгЮ  ХТϹϧЮϜ пЋЦϜ

.ϢϹϲнЮϜ 

 

1ὛὟὌ
ςȢχψὅ!

4Ǭ
 

PSUHQ  ϢϹϲнЮϜ пзϳзгЮ ХТϹϦ пЋЦϜ =

/sec3m. 

A  ЌнϳЮϜ ϣϲϝЃв =2km. 

PC ЭвϝЛв = ХТϹϦ ϢмϼϻЮϜ ϰмϜϽϧϦ м 

йϧгуЦ )еуϠ0.3-0.93.( 

 rT`  пзϳзгЮ ϣуЂϝуЧЮϜ ϣузвϿЮϜ ϢϽϧУЮϜ =

ϢϹϲнЮϜ hr. 

25  ϣуЂϝуЧЮϜ ϣузвϿЮϜ ϢϽϧУЮϜ

.ϢϹϲнЮϜ пзϳзгЮ 

  
ὝǬ

Ὕ

ς
Ὕ 

pT  ϕАϝϡϧЮϜ евϾ =hr. 

rT`  ϢϽϧУЮϜ = пзϳзгЮ ϣуЂϝуЧЮϜ ϣузвϿЮϜ

ϢϹϲнЮϜ hr. 

rT ϣуЂϝуЧЮϜ ϣузвϿЮϜ ϢϽϧУЮϜ =hr . 

26 .ЀϝЂъϜ евϾ 

  
Ὕ υὝ 

T   ЀϝЂъϜ евϾ =hr. 

pT  ϕАϝϡϧЮϜ евϾ =hr. 

27  ϢмϼϻЮϜ ХТϹϦ ϣгуЦ

сКнзЮϜ.  

ή
ὗ 
ὃ

 

PSUHQ  ϢϹϲнЮϜ пзϳзгЮ ХТϹϦ пЋЦϜ =

/sec3m. 

A  ЌнϳЮϜ ϣϲϝЃв =2km. 

pq  сКнзЮϜ ϢмϼϻЮϜ ХТϹϦ ϣгуЦ =
2/sec/km3m. 
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 бЦϼ

ϣЮϸϝЛв 
ЭвϝЛгЮϜ ϣЮϸϝЛгЮϜ ϣПуЊ ϾнвϽЮϜ СтϽЛϦ 

28  ϹзК ϣзвϿЮϜ ϢϽϧУЮϜ

 онϧЃв50%  м

75%  ХТϹϦ ев

ϢмϼϻЮϜ. 

 

ὡ
υȢφ

ή
Ȣ  

ὡ
σȢςρ

ή
Ȣ  

75,W50W =  онϧЃв ϹзК ϣзвϿЮϜ ϢϽϧУЮϜ

50% м75%  пзϳзгЮ ϢмϼϻЮϜ ХТϹϦ ев

ϢϹϲнЮϜ ЭуЂhr . 

pq  сКнзЮϜ ϢмϼϻЮϜ ХТϹϦ ϣгуЦ =
2/sec/km3m. 

29 .ϼϝГвъϜ ϿуЪϽϦ 

  Ὥ
ρ

ὝǬ
 

rT`  пзϳзгЮ ϣуЂϝуЧЮϜ ϣузвϿЮϜ ϢϽϧУЮϜ =

ϢϹϲнЮϜ hr. 

 i ϼϝГвъϜ ϿуЪϽϦ =cm/hr. 

 
 

 
)ɆɜƬ1( ХТϹϧЯЮ ϢϹϲнЮϜ пзϳзв ЉϚϝЋ϶(Synthetic Unite Hydrograph)  ϬϺнгж ϟЃϲ

 ϼϹтϝзЂSnyderôs Model  [7]. 

 
3.2  çäʕ˷ƾǁä Ā ƕȹìĀǔǁ Ǐ˶ƽ̠ǁä ɍ̠˭ ƺ˶îʕ ǁ˶ä Ʉ˹ǂ˰˭ǁä çƑǄˤǂƴǄ ˢˠǆ çƑ ˷ƾƗ ýä˕˱˭ƨƑȸ

  ƛǄƑǆ˗Ɠ ýä˕˱˭ƨƑȸ ƕ ʺä̠ Ƹ˯ǁä10.5ArcGIS : 
ˤ˯ǒ Ɇ˻Ǆ˲˯ǃå Ǒƞ˦ǃāï˗˻ǌǃå ǑƼ ƝǆƓǈ̇ ƕ ArcGIS10.5  ûā̠˹Ʈ ɖɂ̇˟ ˥Ƶ èåāíǙå Arc 

Toolbox ǑǃƓ˯Ḫ[11]: 
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¶  çåíåFill :ǃßǑǄ˸ èƓưƓƽ˳ǈǙå ˙˻ƹ ǑƼ Ɨƶƿ˦˯˸ǃå èƓǈƓ ƕ ɄǄǆ èƓƵƓƽƙïǙå  Ɨ ˸ƿ̇ ǃå
ǃåƗ˱ƙƓ˹ ˥ǆ æ˦˻Ƶ Ɠǌƕ. 
¶ ǉƓ˱ƙå ÿƓɂ̇ ˱ǃåFlow Direction : å ƝȻ˗˲˯ǃǉƓ˱ƙǙ ɏ˘ǃå  ɏ̇˱˯ƪ ˥ǆ ǊǃǚƤ ǉƓ ˸ǃå 
˥ǆ Ǐǃå Ɨ ǄƤ ƓȻǚ˳ǃå çïāƓ˱˸ǃå ˣǃîā ÜƓǌǃ ˥ǆ ƗǈïƓǀǆ Ɨ Ǆ˳ǃå æ˦˴˹ǆ ƴǆ ˔˻ƪƓ˹ǆ ƓȻǚ˳ǃå 

. çïāƓ˱˸ǃå 
¶ ƴ ˸˱ƙ ÿƓɂ̇ ˱ǃå Flow AccumulationæƓ˴ơ : í˗Ƶ ƓȻǚ˳ǃå Ǒ˯ǃå ǉƓ ˸ǃå ˔˶˯ƪ 
Ɠǌ˻Ƽ ǃ˗ǒ˗˲˯ ɆɜƬ  ɏïƓ˱˸ǃå Ǒ˴ Ƒ̇ ǃå Ɨǀˠ˹˸ǃ Ɨƪåï˗ǃå. 
¶ çíƓɂð ˛˴˲˯ǃå: ú˗ǌƙ ǉ˘ǋ ç˦ˠ˳ǃå çíƓɂ̊ ǃ ˛˴˲˯ǃå ˗˹Ƶ êå̇ ˳˯ƪå èåïƓ˴ǆ ƗȻíāǙå 
˥ǆ ɄǄǆ ÜÿƓɂ̇ ˱ǃå ƴ ˸˱ƙ ˣǃîā þå˗˳˯ƪƓȺ  çåíǙåCon . 
¶ Ɇɂ˦˲ƙ ɄǄǆ ƗȻíāǙå ˥ǆ çï˦˶ǃå Ɨ ɜ ˵ǃå raster Ǐǃå çï˦˶ǃå Ɨ ˠ˳ǃå vector 

þå˗˳˯ƪåā  çåíǙå stream to Feature ˥ǆ èåāíå ý˦˶˲Ǆǃ Ǒƞ˦ǃāï˗˻ǌǃå ǏǄƵ Ɨǀ ˟ 
ɉ˦ˠƤ polylines  ǃí˗˲˯  ɏïƓ˱ǆ ƗȻíāå Ɨǀˠ˹ǆ .Ɨƪåï˗ǃå 
¶ þå˗˳˯ƪƓȺ  çåíå ˔ƙï  ɏïƓ˱˸ǃå Stream Orders ˗ǒ˗˲˯ǃ ˔ƙï  ɏïƓ˱˸ǃå Ɨ ƑƓ˸ǃå ǑƼ 

Ɨƪåï˗ǃå Ɨǀˠ˹ǆ þå˗˳˯ƪå ˤ˯ɂā Ɨǀɂ̇ ˟Strahler. 
¶ Ɨƪåï˗ǃ í˗˲ǆ ƴƿ˦ǆ ÿƓ ˮǃ ô˦˲ǃå ǑƑƓ˸ǃå ɏ˘ǃå ˙ƛ˓ǒ ǏǄƵ ˗˹Ƶ ÿƓɂ̇ ˱ǃå å˘ǋ ƴƿ˦˸ǃå 
ˤ˯ǒ ßƓ˵ǈã Ɨǀ ˟ ɉƓǀǈpoint shapefile Ü ʕƛ Ɨˠǀǈ ƗƼƓưã çí˗˲ǆ ɏå ƗȻƓǌǈ  Ɨ ƙ̇ ǃå

.ƗƼ˗ǌ˯˴˸ǃå 
¶ þå˗˳˯ƪå  çåíå watershed ɉƓ ˹˯ƪǙ ô˦˲ǃå ǑƑƓ˸ǃå ɏ˘ǃå ˙ƛ˓ǒ ƴƿ˦˸ǃå ǏǄƵ 

æ˦Ǆˠ˸ǃå Ǌ˯ƪåïíā Ü ǒßƓƵ˗˯ƪå ˤ˯ ç˗ƵƓƿ èƓǈƓ ˮǃå ˙˻ƹ Ɨ ǈƓɜ˸ǃå Attribute Table Ɨǀ ˠǃ 
˔ƙï  ɏïƓ˱˸ǃå ǃƗƼ̇ ƶ˸ ǑǃƓ˸ƞå ýå˦˟å ƗȻíāǙå ˔˴ơ ˔ƙ̇ ǃå  .Ɠǋí˗Ƶ ā ƗƽǄ˯˳˸ǃå 
4.2 : ƕƨäî˕ǁä ƕƾ˞˷Ǆ ƲƽˤǄ 

 ô˦ơ ƴǀȻ çïƓˠǀǃå ɏíåā ā ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸Ⱥ ̨ǈ˦ɂïƓƿ Ɨǀɣ˹ǆ Ǒǃå ̠˯ ɂ˸ā Ɨ˸ƞ̇ǃå Ɨǀɣ˹ Ⱥ˸ ǒ ˗ƶ
 Ǒǃå˦˲Ⱥ Ɠǌ˹Ƶ40  ǑƼ Ɋƪ˦˯˸ǃå ˙˲ ǃå ìƓ˹˸Ⱥ ô˦˲ǃå ˙ƛƋ˯ɂā Ü˙˯ǆ˦Ǆ˻Ḫ ǉâ˚ƞƓ˸˵ǃå Ɠǆá ÜǑǃ

 ˚˻˸˯˻Ƽ ǑɁ˦˹˱ǃå ß̊ ˱ǃå˔˻Ḫ̇˯Ǆǃ Ɨ˴ ǃ˹ƓɁā Ýɏāå̇˲Ʈ ǊƬ ìƓ˹˸Ⱥ Ǒƞ˦ǃ˦˻˱ǃå  Ɨǀˠ˹˸Ⱥ ï˦˳˶Ǆǃ
ǉ˘ǋā ÜɊƪāǕå ˥˻ƪ˦˻˸ǃå ˙˶ƶǃ Ɠǋ̇ ˸Ƶ ƴƞ̇ ˻Ƽ ô˦˲ǃå  Ɨ˸ƞ̇ ǃå ˥ɂ˦ḧƙ ƓǌǄ˰˸Ȼ ï˦˳˶ǃå
ɏíåā ˦˷ Ƶ ̊˻˸˯ɂā ÜçïƓɣǀǃå ɏíåāā ɏðƓƺ˹ƕ Ǌɂ˦˷ ƶȺ  ÿå˦˶ǃå ˥ǆ èƓǈïí í˦ƞ˦ƕ çïƓˠǀǃå
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Ǆ̝ƺɂā ÜǊ˹ǆ ɏ˦Ǆƶǃå ʕ˴ ǀǃå ǑƼ ̨ ǃ˱å ˥ǆ èƓƪ̠Ƶā  ˦ ḧƙ ǏǄƵ˶Ⱥ ǑǄǆ̇ ǃå ˙˱˲ǃå Ɠǌ˹ɂ çï˦
˙˱˲ǃåā ˛ ˱ǃå ˥ǆ èǚƤå˗ƙ í˦ƞā ƴǆ Ɨ ˴ Ƒï  ˥ǆ̊ǃå èƓ˹ɂ˦ḧƙ Ɠǆáā ÜƗǄ˻˭ư ̝˴˹ƕ ɏ̇˻˱ǃå

Ɨƶƪåā èƓơƓ˴ǆ Ǌ ƪåāï Ǒˠƺ˯Ƽ ƴȺå̇ ǃå  ƴȺå̇ ǃå ˥ǆ̊ ǃå ˔ƪåāï ˤ ˴ǀƙā ÜǑǄơƓ˴ǃå Ɋɂ̇ ˵ǃå ˥ǆ
˥˻˸˴ƿ Ǐǃã ƗȻíāǕå ÿƓƶ ʾ ǑƼ Ɨ ˷ ʽǃå ˔ƪåā˙ǃåā Ɨ ǄơƓ˴ǃå ˔ƪåā˙ǃå Ɠ˸ǋ ˥˻˴ Ƒï12]Ü.[13 

 ô̇ Ƶ Ǒƙ̇ Ƒåí ˗˹Ƶ çïƓˠǀǃå ɏíåā ô˦ơ Ɠǌƕ ƴǀȻ Ǒ˯ǃå Ɨǀˠ˹˸ǃåσρ υπ π Ü
σς ςπ π ý˦ˠǃå ǑˠƤ ā ςπ τπ π Üςπ π π   ˦ǋ Ɠ˸Ḫ

˥˻ˮǆ Ɇɜ˵ǃƓȺ2 . 
 

 
 

)ЭЫІ2 (ϣуϚϝЏТ ϣуϚϽв ев ϭвϝжϽϠGoogle earth ϣϯЮϝЛв м ϢϼϝГЧЮϜ рϸϜм Ќнϲ ЙЦнгЮ 

ϭвϝжϽϡϠ ArcGIS10.5. 
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 5.2  çƑǆƑ ˬǁä: ƕƨäî˕ǁƑȸ ƕǄ˕˱˭˲˶ǁä 
ǑƼ Ɨƪåï˗ǃå ǉ˘ǋ þå˗˳˯ƪå ˤƙ Ɨ Ƒ̇ ǆ Ǌɂïåíåï þƓƶǃ 2014  Ɨ˹ǒ˗˸ǃ Ǒ˸ƿï èƓƵƓƽƙïå êî˦˸˹ǃ

 ɏðƓƺ˹ƕ ˥ǆ ƴƿ˦ǆ ýǚƤ Ɨ˭˻ǋ ƗơƓ˴˸ǃå Ɨ ƞ˦ǃ˦˻˱ǃå Ɨ ɜɂ̇ ǆǕåUSGS  ˕ˠǀ˯ǃå Ǒ˯ǃå ā 
Ɨ˟Ɠƪ˦ƕ Ɨ Ḫ̇ ˸ǃå Ɨ ƑƓ˷ƽǃå[14] ASTER Ü ƝǆƓǈ̇ ˮƕ ƗǈƓƶ˯ƪǙå ˤƙArcGIS10.5  Ɨ˱ǃƓƶ˸ǃ

 ý˦˶˲Ǆǃ Ɨ Ƒ̇ ˸ǃå ǏǄƵ Ɨƪåï˗ǃå ˗˻ƿ Ɨǀˠ˹˸ǃå ƗơƓ˴˸Ⱥ Ɨ ʹ ˮˠǃå ôïǙå ˔˻ƪƓ˹ǆ ā þƓˢǈ ƴ ˯ƙ
Ǒ˹˟˦ǃå ǑƼå̇ ƺ˱ǃå ÷ƓƞïǙå ā èƓ ƛå˗ơǙåLibyan Geodetic Datum UTM 2006, 

Zone 34NÝ  ƗƮƓ˳ǃå Ɨ ˮ˻Ǆǃå íƓƮïǙå Ɨ˭˻ǌƕ ç̇ Ƽ˦˯˸ǃå Ɨ ƤƓ˹˸ǃå èƓǈƓ ˮǃå Ǐǃå ƗƼƓưǗƓȺ
Ƶ Ɨƶƿå˦ǃå Ɠ˹˻˹ƕ Ɨˠ˲˸Ⱥ ô̇ Ƶ ç̇ Ƒåí ˗˹032.1  ý˦˟ ɊƤ ā020.26  Ơˠƪ ˥Ƶ æ˦˴˹˸Ⱥ

 ˙˲ ǃåm131 Ɠ˹˻˹ƕ ïƓˠǆ ǑƼ Ɨƶƿå˦ǃå Ǒǃā˗ǃå  ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸ȺÜ ǃ Ǒ˹ǆ̊ ǃå ûƓˠ˹ǃå āǄ èƓǈƓ ˮ
 ç̇ ˯ƽǃå ˥ǆ Ǒǋ Ɨƪåï˗ǃƓȺ ˕ǆ˗˳˯ƪå Ǒ˯ǃå1977  Ǐǃå2020 . ˝˳Ǆǆ ô̇ Ƶ˝ƑƓ˶˳Ǆǃ 

Ɨ ƑƓ˶ơǙå Ɨƪåï˗ǃƓȺ ç˗˸˯ƶ˸ǃå Ɨ ƤƓ˹˸ǃå èƓǈƓ ˮǄǃ  ýā˗˱Ⱥ6 ÜưǗƓȺ Ɋƪ˦˯ǆ ô̇ Ƶ Ǐǃå ƗƼƓ
 ç̇ ˯ƽǄǃ Ɠɂ˦˹ƪ ˙ǌ˵ǃƓȺ ˙ˠ˸ǃå ý˦ˠǋ1977  Ǐ˯ơ2020 Ɇɜ˵ǃƓȺ3  èå̇ ˯ƽǃå ǏǄƵ ÷˦ ƿ˦Ǆǃ

 û˦Ƽ é̠ ƙ˲ Ǒ˯ǃå ïƓɣǆǙå ʕ  ʾƓƮ˦ Ƥ˶ā þƓƶǃƓȺ Ɠǈ̠ǃå ā ƓǄƶǃå ïƓɣǆǙå ʕ  ʾā ç̇ɣ˻ ǃ˸å
 .ɏ˦˹˴ǃå ý̠ƶ˸ǃå 

 

 
) ЭЫІ3 ϢϽϧУЯЮ ϝтнзЂ рϽлЇЮϜ ϼϝГвъϜ БЂнϧв (1977  пЮϜ2020 ϝзузϠ ϣГϳгЮ[15]. 

   JAN.   FEB.
MAR.

   APR.   MAY   JUN.   JUL.
AUG.

   SEP.   OCT.
NOV.

   DEC.

 ИмвϮв
 рϼлІЮϜ
 АмЧЂЮ
ϼϝАвъϜ

АЂмϦв58.6 42.1 26.1 6.4 2.8 0.2 0.0 0.4 3.8 20.5 37.5 63.0 261.5

ϣвтЦ пЊТϜ176.6 134.8 112.5 47.5 24.6 4.3 0.8 6.4 34.0 164.1 141.8 234.7 464.8

ϣвтЦ ЬЦϜ2.0 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 5.5 116.1
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 ЬмϹϮ6.  ев ϢϽϧУЯЮ ϝзузϠ ϣГϳв ϸϝЊϼϜ ХТм ϣу϶ϝзгЮϜ  ϤϝжϝуϡЯЮ ϣуϚϝЋϲъϜ ЉϚϝЋϷЮϜ1977-

2020 [15]. 
 ЉϚϝЋϷЮϜ

ϣуϚϝЋϲъϜ 

ϣϠнАϽЮϜ БЂнϧв 

ϣуϡЃзЮϜ % 

 ИнгϯгЮϜ

рϽлЇЮϜ 

 ϤϝГЦϝЃϧЮ

ϼϝГвчЮ mm 

 ϤϝϮϼϸ БЂнϧв

 пгЗЛЮϜ ϢϼϜϽϳЮϜ0C 

 ϤϝϮϼϸ БЂнϧв

 оϽПЋЮϜ ϢϼϜϽϳЮϜ
0C 

ϽϷϡЮϜ mm 

ϣгуЦ пЋЦϜ 70.500 414.970 26.600 16.625 305.00 

ϣгуЦ ЭЦϜ 52.708 116.050 24.092 14.392 112.60 

БЂнϧгЮϜ 63.514 227.272 25.185 15.379 223.48 

 
1.  sɣ ǆ çƑ˷ƾƗ ǍǂƳ ìƑ˶˭ƳǗƑȸ æîƑ˞ƾǁä ɍìäĀ óˤ˰ǁ ɍ̠Ǆ˭ʕƺîʕǄĀî̞˹Ǌǁä Ʉ˹ǂ˰˭ǁä ƛƏƑ˭ǆ

 ƕ ʺä̠ Ƹ˯ǁä çƑǄˤǂƴ˶ǁäˣƳ îƑƴ˳˭ƨǗäĀ :˕ƴȸ 
 ˥ǆ ýƓɜƬǙå ˕ư̇ Ƶ4  Ǐǃå6 Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ˥ǆ ƝǆƓǈ̇ ƕ ArcGIS10.5  ˗ƶȺ

èƓ Ǆ˸ƶǃå þƓ˸ƙã ǉƓ˱ƙå ˗ǒ˗˲ƙ) ÜÿƓɂ̇ ˱ǃå ƴ ˸˱ƙ ÜÿƓɂ̇ ˱ǃå ˗ǒ˗˲ƙ ā ˛˴˲˯ǃå çíƓɂð ÜƗȻíāǙå 
ɉƓ ˹˯ƪå ˔ƙï  ɏïƓ˱˸ǃå Ɨ ƑƓ˸ǃå( Ǒǃå˦˯ǃå ǏǄƵƼ ÜƝǆƓǈ̇ ƕ ýǚƤ ˥˸ ArcGIS10.5  ˤƙ

 ô˦˲Ǆǃ Ɨ ơƓ˴˸ǃå ˝ƑƓ˶˳ǃå æƓ˴˯ơå Ɏ̇˱˸ǃå ý˦  ˟ā Ɋ˲ ǃ˸å ā ƗơƓ˴˸ǃå ̟ ơ˻ ˥ǆ
 ˤƙ çïƓˠǀǃå ɏíåā ô˦˲ǃ Ɨ ʹ ˮˠǃå ôïǙå ˔˻ƪƓ˹ǆ ˥Ƶ Ɠǆå  Üô˦˲ǃå ô̇ Ƶ ā Ǒ˴ Ƒ̇ ǃå
 Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ɆḪ ā ô˦˲ǃå Ɨǀˠ˹˸Ⱥ óƓ˳ǃå Ɨ ˸ƿ̇ ǃå èƓƵƓƽƙïǙå êî˦˸ǈ ˥ǆ Ɠǌ˟Ɠ ˹˯ƪå

ýā˗˱ǃƓȺ ˕ư̇ Ƶ Ɠǌ˻ǄƵ7. 

 
) ЭЫІ4 ϭвϝжϽϡϠ ϢϼϝГЧЮϜ рϸϜм ЌнϳЮ ϭЮϝЛгЮϜ сгЦϽЮϜ ϤϝКϝУϦϼъϜ ϬϺнгж (ArcGIS10.5. 
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) ЭЫІ5 сгЦϽЮϜ ϤϝКϝУϦϼъϜ ϬϺнгж ЭуЯϳϦ ХТм ϢϼϝГЧЮϜ рϸϜм ЌнϳЮ ϣуЛуϡГЮϜ ЌϼъϜ ϼϜϹϳжϜ (

 ϭвϝжϽϡϠArcGIS10.5. 

 
) ЭЫІ6жϽϡϠ сϮнЮмϼϹулЮϜ ЭуЯϳϧЮϜ ϭϚϝϧж ХТм ϼϝГЧЮϜ рϸϜм ЌнϳϠ ϣуϚϝгЮϜ рϼϝϯгЮϜ ϟϦϼ (ϝ ϭв

ArcGIS10.5. 
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ЬмϹϮ7.  ϭвϝжϽϠ ϭϚϝϧж ХТм ϢϼϝГЧЮϜ рϸϜнЮ ϣуТϜϽОнϡА м ϣуϲϝЃгЮϜ ЉϚϝЋϷЮϜ

ArcGIS10.5. 

ЭвϝЛгЮϜ ϣгуЧЮϜ ϤϜϹϲнЮϜ 

A  ЌнϳЮϜ ϣϲϝЃв. 1074.818 2km 

P  ЌнϳЮϜ Буϳв. 272.477 Km 

L  сЃуϚϽЮϜ оϽϯгЮϜ ЬнА. 89.524 km 

W ЌнϳЮϜ ЌϽК . 32.032 Km 

cL  ϿЪϽгЮ оϽϯгЮϜ ЬнАЌнϳЮϜ . 69.985 km 

avr.H ϣуЛуϡГЮϜ ЌϼчЮ ϞнЃзв БЂнϧв. 288.00 m 

max.H ϣуЛуϡГЮϜ ЌϼчЮ ϞнЃзв пЯКϜ. 466.000 m 

min.H ϞнЃзв ЭЦϜ ϣуЛуϡГЮϜ ЌϼчЮ . 0.000 m 

 ϣуЛуϡГЮϜ ЌϼчЮ ϼϜϹϲъϜ БЂнϧв. 5.72 ϣϮϼϸ 

 
 Ɠǌƽɂ̇ƶƙ ʕƙ Ǒ˯ǃå ɏ̇˯˸Ƽï˦˸ǃå Ɇ˻Ǆ˲˯ǃƓȺ ƗƮƓ˳ǃå èǙíƓƶ˸ǃå ɖ˻ˮˠ˯ƕȺ Ɠǀ ˴ǆ ˥ǆ ýāå˗˱ǃƓ1 

Ǐǃå3ÜçïƓˠǀǃå ɏåā ô˦˲ǃ Ɨ ˴ɂïƓ˷˯ǃå ā Ɨ Ǆɜ˵ǃå ˝ƑƓ˶˳ǃå ǏǄƵ Ɇ˶˲˯ǃå ˤƙ Ü å ƗƼƓưǗ
 Ɨ ƙ̇ ǃå ˔˴ơ ô˦˲ǃƓȺ Ɨ ƑƓ˸ǃå Ɨɜ ˵ǃå ˝ƑƓ˶Ƥ Ǐǃå ˕ƞïíåā˥ǆ ýāå˗˱ǃƓȺ 8 Ǐǃå11. 

 
ЬмϹϮ8.  ϭϚϝϧж ХТм ϢϼϝГЧЮϜ рϸϜм ЌнϳЮ ϣуЯЫЇЮϜ ЉϚϝЋϷЮϜЬмϹϯϠ ϤъϸϝЛгЮϜ1. 

ɄǄƑƴ˶ǁä ƕ˶ ʽǁä çä˕Ɵˤǁä 
║█ ƞ˞ǂƻ˭ǁä ɄǄƑƴǄ 0.083 1-km 
╢█ óˤ˰ǁä Ʉɚƪ ɄǄƑƴǄ 0.134 km 
╡█ Ɉ ˰˶ǁä ˡƨƑ˶Ɨ ƕ ˲ǆ 1.173 - 
╡▄ ƕǁƑ˞˭ƨǗä ƕ ˲ǆ 0.413 - 
╡╒ ƕ ˲ǆ æîä˕˭ƨǗä 0.727 - 

 

 

 ЬмϹϮ9.  ϭϚϝϧж ХТм ϢϼϝГЧЮϜ рϸϜм ЌнϳЮ ϣуЃтϼϝЏϧЮϜ ЉϚϝЋϷЮϜЬмϹϯϠ ϤъϸϝЛгЮϜ2. 

ɄǄƑƴ˶ǁä ƕ˶ ʽǁä çä˕Ɵˤǁä 
 ╡►æîˤƳˤǁä ƕ˶ ʼ   0.0016 m/km 
 ╣║Ʋ˞ƾ˭ǁä ƕ ˲ǆ  49.52 /ɏíåākm 
  ╡▪ ð˗˵˭ǁä  ƕ ˲ǆ 5.21 21/km 

 



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   тп 

 

ЬмϹϮ10.  ϭϚϝϧж ХТм ϣϡϦϽЮϜ ϟЃϲ ϢϼϝГЧЮϜ рϜм ЌнϳϠ ϣуϚϝгЮϜ рϼϝϯгЮϜ  ϣЫϡІ ЉϚϝЋ϶

 ϭвϝжϽϠArcGIS10.5. 

ƕ Ɨ˗ǁäu  ì˕ƴǁä 
uN 

üˤ˞ǁä Ɉƨˤ˭Ǆ 
m  smL   

üˤ˝ Ǎ˴ƽä 
m  smaxL   

üˤ˝ Ʉƽä 
m  sminL  

öʕ ˶˯Ǆ  
m В╛◊  

1 6739 295 2409 43.04 1984799.19 
2 3153 293 1971 28.69 924675.12 
3 1679 282 1611 28.69 472935.13 
4 1012 281 2054 28.69 284505.86 
5 489 272 1608 28.69 132812.99 
6 140 277 1092 28.69 38508.42 
7 273 250 1326 28.69 67929.60 
8 7 343 918 40.58 2055.52 

 
 ЬмϹϮ11.  ϢϼϝГЧЮϜ рϜм ЌнϳϠ ϣуϚϝгЮϜ рϼϝϯгЮϜ м дϝтϸнЮϝϠ СтϽЋϧЮϜ ЉϚϝЋ϶ ХТм

ЬмϹϯϠ ϤъϸϝЛгЮϜ3. 

ɄǄƑƴ˶ǁä ƕ˶ ʽǁä çä˕Ɵˤǁä 
╡╢˒ƴ˳˭ǁä ƕ ˲ǆ 7.25 - 
╓  ù˗˴ǁä ƕƺƑˮǀ 3.64 Km ɏíåā/ 
╕╢ƕȹì˕ƴǁä ù˗˴ǁä ƕƺƑˮǀ 12.55 2Km ɏíåā/ 

 Ss Ɍ̠˯˶ǁä ÞƑƾȸ ɄǄƑƴǄ 0.28 km 
 

 
)ЭЫІ7 сϚϝгЮϜ РϽЋЮϜ Бгж ( рϽϯЇЮϜ ϭвϝжϽϠ ϭϚϝϧж ХТм ϢϼϝГЧЮϜ рϸϜнϠArcGIS10.5. 
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 ýāå˗˱ǃƓȺ12ā13ā14 Ǒƞ˦ǃāï˗˻ǌǃå Ɇ˻Ǆ˲˯ǃƓȺ ƗƮƓ˳ǃå èǙíƓƶ˸ǃå ɖ˻ˮˠƙ ƝƑƓ˯ǈ ˕ư̇ Ƶ
 çïƓˠǀǃå ɏíåā ô˦˲ǃɆ˻˴Ǆǃ ç˗ơ˦ǃå Ǐ˹˲˹ǆ ˝ƑƓ˶Ƥā ï˗ǒƓ˹ƪ êî˦˸ǈ ɖƼā ɏíå˦ƕ  çïƓˠǀǃå

 ýāå˗˱ǃƓȺ Ɠǀ ˴ǆ Ɠǌƽɂ̇ ƶƙ ˤƙ Ǒ˯ǃå ā4 ā5Ý  ˥˻ǄǆƓƶ˸ǃå ǏǄƵ íƓ˸˯ƵǙå ˤƙ ǊǈƓȺ ǉ˦ ˹ǈ ÿå ˗ƕǙ ˥ḧǃ
=2.2)t=0.93, CpC(  æƓ˴˯ơå ˤƛ ˥ǆā ƓǌǄḪ èǚǆƓƶ˸ǃå ˤ ʿȺ çāï˘Ǆǃ ɖƼ˗˯ǃå æƓ˴ơ ˗ƶȺ

 ô˦˲ǃå ƗơƓ˴ǆ ˙ˮḧǃ Ɨ˱ ˯ǈ ˣǃî  çïƓˠǀǃå ô˦˲ǃ Ɨ ƪƓ˹˸ǃå ˤ ʿǃå ǏǄƵ Ɠ˹ƶƿ˦Ƽ Ɋƪ˦˯˸ǃå
ýā˗˱Ⱥ Ơưā Ɠǆ ˦ǋā ɏíå˦ǃå Ɋƪ˦ƕ ǉïå˗˲ǈå ç˗Ƭā 12 .                  Ɇɜ˵ǃƓȺ ô̇ Ƶ 

8  çïƓˠǀǃå ɏíå˦ǃ ç˗ơ˦ǃå Ǐ˹˲˹ǆ ˝ƑƓ˶ƤÜ ƓȺ ˙ǒ˗˱ǃå āǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ÿƓȺ ˙Ḫ˘ǃ Ɠ
 Ɏ˦ ǀ˶ǃå íā̠˲ ǃå ̠ǒ̠˲ƙ ǑƼ Ɏ˦ƪ Ɠǌ˻ǄƵ íƓ˸˯ƵǙå ˥ɜ˸Ȼ Ǚā Ɨɂ̇sǈ Ǐǀƙ ̇ǒíƓ˹ƪ êî˦˸ǈ ˥ǆ

.çïƓˠǀǃå ɏíå˦ƕ Ɇ˻˴ǃå ˝ƑƓ˶Ƥā Ɠ ǈ˗ǃå ā 
 
 

 ЬмϹϮ12.ЭуЃЯЮ ϢмϼϻЮϜ ХТϹϦ/sec3m pQ  ϟЃϲ ϢϼϝГЧЮϜ рϸϜм ЌнϳЮ ϼϹтϝзЂ ϬϺнгж ХТм

 буЦ)t, CpC.ϣУЯϧϷгЮϜ ( 
/sec3Qp m 

 pC 

tC 0.3 0.4 0.5 0.6 0.7 0.8 0.9 0.93 

1 85.83 115.69 144.61 173.53 202.46 231.38 260.30 268.98 

1.1 78.88 105.17 131.47 157.76 184.05 210.34 236.64 244.53 

1.2 72.31 96.41 120.51 144.61 168.71 192.82 216.92 224.15 

1.3 66.74 88.99 111.24 133.49 155.74 177.98 200.23 206.91 

1.4 61.98 82.64 103.29 123.95 144.61 165.27 185.93 192.13 

1.5 57.84 77.13 96.41 115.69 134.97 154.25 173.53 179.32 

1.6 54.23 72.31 90.38 108.46 126.54 144.61 162.69 168.11 

1.7 51.04 68.05 85.07 102.08 119.09 136.11 153.12 158.22 

1.8 48.20 64.27 80.34 96.41 112.48 128.54 144.61 149.43 

1.9 45.67 60.89 76.11 91.33 106.56 121.78 137.00 141.57 

2 43.38 57.84 72.31 86.77 101.23 115.69 130.15 134.49 

2.1 41.32 55.09 68.86 82.64 96.41 110.18 123.95 128.08 

2.2 39.44 52.59 65.73 78.88 92.03 105.17 118.32 122.26 

 ϼϹтϝзЂ ϬϺнгж ев ϢмϼϻЮϜ ХТϹϧЮ ϣгуЦ пЋЦϜ/Sec          .3m = 268.98Qp    

                .ϼϹтϝзЂ ϬϺнгж ев ϢмϼϻЮϜ ХТϹϧЮ ϣгуЦ  ЭЦϜ/Sec3m =39.44Qp   

                  .ϼϹтϝзЂ ϬϺнгж ев ϢмϼϻЮϜ ХТϹϦ БЂнϧв/Sec3Qp = 122.95m  
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)ЭЫІ8ϼϹтϝзЂ ϬϺнгж ХТм ϢϼϝГЧЮϜ рϸϜнϠ ЭуЃЮϜ ХТϹϧЯЮ ϢϹϲнЮϜ пзϳзв (Snyderôs Mode. 

 

 

ЬмϹϮ13.ЮϜ ̭ϝзϠ ϢϼϝГЧЮϜ рϸϜм ЌнϳЮ ϣуϮнЮмϼϹулЮϜ ЉϚϝЋϷϼϹтϝзЂ ϬϺнгж пЯК . 

ɄǄƑƴ˶ǁä ƕ˶ ʽǁä æ˕Ɵˤǁä 

pQ  ɔƺ˕˭ǁä Ǎ˴ƽä. 122.26 /sec3m 

cT .˘˹Ḩ˗˭ǁä ˣǄï 19.55 hr 

pT.ˑ˝Ƒ ˭ǁä ˣǄï 22.73 hr 

rT .ƕ ƨƑ ʽǁä ƕ ˷Ǆ˘ǁä æ̠ ˭ƻǁä 4.13 hr 
 vƕƳ̠ ƨ .Ǐ˰˞˲ǁä þƑɀ˗˯ǁä 1.27 m/sec 

pF . ƕ˭ƓƑˮǁä ˒ɀ˗˲˭ǁä ƕ˶ ʼ 1286.58 3m 

LA .Ʉ˹˲ǁä ɔƺ˕Ɨ ˢ˯Ɵ 50.01 3Mm 
E  .Ʉ˹˲ǁä ɔƺ˕Ɨ æĀî˖ǁ Ǐ˰˞˲ǁä þƑɀ˗˯ǁä ɔ˶Ƴ 15.51 mm 
 a .  ǏƏƑ˶ǁä óˤ˰ǁä Ǐƺ Ʉ˹˲ǁä æʕ ƽ 3.73 /sec/Km3m 
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ЬмϹϮ14.  ϢϹϲнЮϜ пзϳзв ЉϚϝЋ϶ϢϼϝГЧЮϜ рϸϜнЮ ϼϹтϝзЂ ϬϺнгж ϟЃϲ. 

ɄǄƑƴ˶ǁä ƕ˶ ʽǁä æ˕Ɵˤǁä 
SUHpQ  Ǎ˴ƽäǍ˷˰˷˶ǁ ɔƺ˕˭ǁä .æ˕Ɵˤǁä 112.07 /sec3m 

`rT  æ̠ ˭ƻǁä.æ˕Ɵˤǁä Ǎ˷˰˷˶ǁ ƕ ƨƑ ʽǁä ƕ ˷Ǆ˘ǁä 24.79 hr 
 T .ðƑƨǗä ˣǄï 113.64 hr 

 qp ǏƳˤ˷ǁä æĀî˖ǁä ɔƺ˕Ɨ ƕ˶ ʼ. 0.104 2/sec/km3m 
75,W50W  %Ɍʕ˭˲Ǆ ̞˷Ƴ ƕ˷Ǆ̆ǁä æ̠˭ƻǁä50 % Ā75  ɔƺ˕Ɨ Ǎ˴ƽä ˣǄ. 64.35 

hr 
36.88 

mT .Ʉ˹˲ǁä ɔƺ˕˭ǁ Ǐ˯ɀî˕˭ǁä öƑƻƗîǗä æ̠ ˭ƺ 37.881 hr 
dT  æ̠ ˭ƺ.Ʉ˹˲ǁä ɔƺ˕˭ǁ Ǐ˯ɀî˕˭ǁä óƑƻ˱ǆǗä 75.761 hr 

 i .îƑ˞ǄǗä ˘˹Ḩ˗Ɨ 0.04 cm/hr 
 

 

2.  ƕ˳ƽƑ˷Ǆ:ƛƏƑ˭˷ǁä 
Ơ˷˯ǒ ˥ǆ ýǚƤ ǉ˘ǋ Ɨƪåï˗ǃå :ǑǄǒ Ɠǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ɖƼā 
1.  ˤƪ˦ǆ ɉ˦ǀƪ ˙ˠ˸ǃå  çïƓˠǀǃå ɏíåā ô˦˲ȺñïƓǆ ˙ǌƬ Ǐ˯ơ ˙Ɂ˦˯ǂå ˙ǌƬ ˥ǆ á˗ˮǒ 

 ɏ̇ǌƬ Ɋƪ˦˯˸Ⱥmm227.23ā Ü  ̇ɣ ǃ˸å ý˦ ǌɣǃ ɏ̇ǌƬ ÷˦˸ ǆ˱ Ǐ˶ ƿƋȺmm414.97Ü 
 Ɇƿå Ɠǆå ɏ̇ǌƬ ÷˦˸ ǆ˱ mm116.05 î ˥ǆ ç̇ ˯ƽǄǃ Ɨ ƤƓ˹˸ǃå èƓǈƓ ˮǃå ƴƿåā ˥ǆ ˣǃ1977 
Ǐǃå2020. çïå̇ ˲ǃå Ɨƞïí ˥ǒƓ ˯ƙ Ɠǌ˯ǃ˗ƶǆ Ɨɂ˦˹˴ǃå ÜǑƽƼ  ˃ ˶ǃå Ɇ˶Ƽ èƓƞïí Ɋƪ˦˯ǆ Ɇ˶Ȼ

Ǐǃå Ǐ˸ˢƶǃå çïå̇ ˲ǃå0C26.6Ü ā  Ɏ̇ƺ˶ǃå çïå̇˲ǃå èƓƞïí Ɋƪ˦ǆ˯ Ɇ˶ Ȼ ßƓ˯˵ǃå Ɇ˶ Ƽ
Ǐǃå0C16.62 å˘ǋā Ǒ˹ƶȻ í˦ƞā  ɏïå̇ơ Ɏ̠ǆ  ɏ˦ƪ˹ Ɇƶƞ ǉïā˗ƕ ìƓ˹˸ǃå  Ɠ˹ǆå̊ ˯ǆ úƓƞ Ǌ Ƭ

 ɏ˦˹˴ǃå ý̠ƶǆ ƴǆǃ ˙˳ Ǆ223.48mmƓǆ ǏǄƵ åíƓ˹˯ƪå ˣǃî Ü  ô̇ Ƶýā˗˱Ⱥ6  Ɋˠ˳ǆā
3Ý  Ɨǀˠ˹˸Ⱥ ìƓ˹˸ǃåçïƓˠǀǃå ɏíåā ô˦ơ ǉïāí ˙˶˯ƿå ǏǄƵ ˕˲ǈ ɖ˻˸ƶƙā  ɏïƓ˱˸ǃå ç̇ ˻ƺ˶ǃå 
˥ǆ ýǚƤ Ɨ Ǆ˸Ƶ ÿƓɂ̇ ˱ǃå Ǒ˲ˠ˴ǃå ïƓˠǆǕå ǉƓ ˸ǃ. 
2.   ǉƓ ˸ǃå Ɇǀ˯˹ƙ çïƓˠǀǃå ɏíåā ô˦˲ȺƕǙå ɖ˟Ɠ˹˸Ⱥ Ɨ˸ƞ̇ ǃå èƓƶƽƙ̇ ˸Ⱥ Ɇ˰˸˯˸ǃå ƴ ˹˸ǃå ˥ǆ ïƓ

 ˥ǆ Ɨ ʹ ˮˠǃå ôïǖǃ æ˦˴˹˸Ⱥ ˤɂ̇ ǆ˦ƕ ām466  Ǐ˯ơm252  èåï̠˲ Ĉ˸˹ǃå āá ý˦ǌĊ˴ǃå Ǐǃã
 ˥ǆ æ˦˴˹˸Ⱥ ĄƓưƓƽ˳ǈå ̇ǂ˰Ǖåm0  Ǐǃåm194  ˃ɂ̇ ˶ƙ ˤ˯˻ǃ Ơˠƪ ǏǄƵ ƗɂïƓ˱ǃå ǉƓ ˸ǃå

˔˶˸ǃƓȺ Ɋƪ˦˯˸ǃå ˙˲ ǃå Ǐǃå ôïǙåÜ Ƽ ßå̊ ƞå ā ƗƬïå˦ǀǃå ā ˛ǈ˦ɂïƓƿ Ɨǀˠ˹ǆ ǑǄƵ ˙ƛ˓˻
ɆɜƬ)Ɨ ʾå˦˹ǃå Ɨǀˠ˹ǆ ˥ǆ4( Ý ˥ǆ Ɨ ʹ ˮˠǃå ôïǙå Ơˠƪ ïå˗˲ǈå ý˗ƶǆ0 Ǐǃå7.4 Ɨƞïí
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 ïå̠ǀ˸Ⱥ ïå̠˲ǈǙå ̠ǒ̠Ƭ ÿ˦ɜȻ çïƓɣǀǃå ɏíåā Ɋƪā å̠Ƶ Ɠ˸ ̓ïå̠˲ǈǙå ˃ Ƥ̔ Ǌǈå Ǒ˹ƶȻ Ɠ˸ǆ
37 Ɨƞïíā Ü  Ɠɂ˦˹ƪ ǉƓ ˸ǃå ƴ˸˱ƙ ˥Ƶ ýā˓˴˸ǃå ˦ǋ ý˗ƶ˸ǃ Ɨư̇ Ƶ ɖ˟Ɠ˹˸ǃå ˥ǆ ɏá ˗ǒ˗˲ƙ ā

 ǑǃƓƵ Ɨɂ̇ ƶƙɆɜƬ)5(. 
3. ô˦ơ ƗơƓ˴ǆ èï˗ƿ çïƓˠǀǃå ɏíåā 2km1074.81 Ǒ˴ Ƒ̇ǃå Ɏ̇˱˸Ǆǃ ý˦ Ⱥɣkm 

89.5Ü ý˦ˠƼ ƛ̇˓ǒ çïƓɣǀǃå ɏíåā Ɏ̇ ǆ˱ ǑǄƵ ƗƵ̇ ƪ ÿƓɂ̇ ƞ ǉƓ ˸ǃå  çíƓɂð Ǐǃå ƗƼƓưǗƓȺ ǊȺ
ý˗ƶǆ  ǊˡƓƽ˯ơå þ˗Ƶ ā ˙˳ ǃåǊ˲ˠƪ ǏǄƵ ƗɂïƓ˱ǃå ǉƓ ˸ǃƓȺýā˗ƞ)7Ý(  Ɠǆå Ɨ Ǆɜ˵ǃå ˝ƑƓ˶˳ǃå

 çïƓˠǀǃå ɏíåā ô˦˲ǃ Ǒ˯ǃåýā˗˱ǃƓȺ ˕ư̇ Ƶ8 ÿå ˕˹˻ƕ  ˥ǆ æ̇ ˯ǀƙ ô˦˲Ǆǃ çïå˗˯ƪǙå Ɨ ˴ǈ
 ïå˗ǀ˸Ⱥ  ˗ơå˦ǃå0.727  Ɇɜ˵Ⱥ ˙˻˴ƙ ǉƓ ˸ǃå ˤ ˴ǀƙ ɉ˦ˠƤā ôå˦ơǕå Ɋ ˲ǆ ÿá Ǒ˹ƶȻ å˘ǋā

ˤˢ˯˹ǆÜ ā  ƸǄƕ ô˦˲Ǆǃ ƗǃƓˠ˯ƪǙå ɆǆƓƶǆ0.413 Ǌǈá ý˗ǒ Ɠ˸ǆ  ɏ̇Ƒå̠ǃå Ɇɜ˵ǃå ˥ǆ ̠ƶ˯ˮǒ
 èƓ ˸ɜɁā Ɨ ˹ǆ̊ ǃå Ɨ ơƓ˹ǃå ˥ǆ ˤˢ˯˹ǆ ǑƑƓǆ ÿƓɂ̇ ˱Ⱥ ˚˻˸˯ǒ ɏ˘ǃå ƴǄ˷˸ǃå Ɇɜ˵ǃå ˥ǆ æ̇ ˯ǀɂā

 ÿá ˥ɜ˸Ȼ Ǚā ƗǄ˻Ǆƿƙ ÿƓ˷ ʼ Ǒǃå ɏí˓ā ǉƓ ǆ ÿƓɂ̇ ƞ ÿå Ǐǃå Ɠ˷Ȼå ˙˻˵Ȼ ˦˲ǈ  Ɏ̇˱˸ǃå 
ƿ̞ā û̇ƺ˯˴ ƪ˯ Ǒ˴ Ƒ̇ǃå Ɇɂ˦˟ ƗȺƓ˱˯ƪǙā Ü  ƸǄƕ ˗ƿ ô˦˲ǃå ɆɜƬ ɆǆƓƶǆ0.13  å˘ǋā

 ̇ ˯ƿå Ǒ˹ƶȻ ˖Ǆ˰˸ǃå ˥ǆ ǊǄɜƬ æåȺƸǄƕ ˗ƿ ô˦˲Ǆǃ ƠˠǄƽ˯ǃå ɆǆƓƶ˸ 1-km0.083 Ɨ˸ ʾ Ǒǋā 
Ɨ˷ƽ˳˹ǆ ý˗ƙ ǏǄƵ ÿá ô˦˲ǃå Ɠǆ ˥˻ƕ  ɏ̇˰˸ḧǃåā Ɇ˻ɣ ˯˴˸ǃå Ɇɜ˵ǃå ÿɀā ô˦˲ǃå Ǚ ýå̊ ǒ 
ǑƼ ƗǄơ̇ ǆ Ɲ˷˹ǃå.  
4. ñ̇ ˷˯ǃå Ɨ ˴ǈ çïƓˠǀǃå ɏíåā ô˦˲ǃ  ˕ƺǄƕ2-km5.21  ǏǄƵ ý˗ƙ Ɨƶƽƙ̇ ǆ Ɨ˸ ʾ Ǒǋā

˃ɂ̇ ˶˯ǃå ˗ǒå̊ ˯ƕ ˕˲ǃå Ɨ Ǆ˸Ƶ ɉƓ˵ǈÜ /ɏíåā ô˦˲ǃå Ɲ ˴ǈ Ǐǃå ƗƼƓưǗƓȺkm49.52  å˘ǋā
ô˦˲ǃå ï˦˳ Ʈ ʕs ƶǆ ÿá Ǐǃã í˦ƶȻ ̝ˮ˴ǃåā Ɋƪ˦ǆ˯ Ǐǃå Ɠ˸ƵƓǈ ĄƓ˱ ǈ˴ ̠ƶȻ ˘ƽ˹ǆ ˙˻ƹ.ç 

 ˕ƺǄƕ ô˦˲ǃå ǑƼ çï˦Ƶ˦ǃå Ɨ˸ ʾ ó˦˶˳Ⱥ Ɠǆå0.0016  Ɇ˶Ȼ ˤǃ ô˦˲ǃå ÿå ý˗ǒ Ɠ˸ǆ
Ɲ˷˹ǃå ƗǄơ̇ ǆ ǏǃãÜ ƝƑƓ˯˹ǃå ɖƼā ˣǃî  Ǒ˯ǃå ˕ư̇ Ƶýā˗˱Ⱥ 9. 

5. ˔ƙï çïƓˠǀǃå ɏíåā ô˦ơ ˗Ƽåāï ˙Ǆǒå̇ ˯ƪ Ɨǀɂ̇ ˟ ˔˴ơ ˕˻˶ơá˗˱˹Ƽ Ü  å ÷˦ ˸˱ǆ ÿá íå˗Ƶ
ƗȻíāǙå  ˕ƺǄƕ Ǌ ƙï ƴ ˸˱Ⱥ çïƓˠǀǃå ɏíåā ô˦˲ǃ13492  ɆḪ ýå˦˟á ÷˦ ˸˱˸Ⱥ  ɏíåāƗȻíāǙå 

3908.221Km  ˥ǆ Ɨ ƙ̇ Ǆǃ1  Ǐǃå8 ˣǃîýā˗ƞ)10Ý(   ý˗ƙ  ô˦˲ǃƓȺ ˃ɂ̇ ˶˯ǃå ƗƼƓ˰Ḫ
ǏǄƵ Ɏ˗ǆ Ɠǆ Ɍƽ˯˲ƙ ǊȺ ƗơƓ˴ǆ 2km 1˥ǆ ýå˦˟á ƗȻíāǙå ɆƤåí  ā ǉƓ ˸ǃå ˥ǆ ô˦˲ǃå

 çïƓˠǀǃå ɏíåā ô˦˲Ⱥ è˗ƮïKmɏíåā/ 3.64  Ɨ˷ƽ˳˹ǆ Ɨ˸ ʾ ǑǋāǃçíƓɂ̊ ƗȺǚƮ 
Ɨɂ̇ ˳˶ǃå èƓ˹ɂ˦ḧ˯ǃå Ɠǌ˯ǒîƓƽǈā Ɨǀˠ˹˸ǃƓȺÝ Ƽ ʕɜ˲ƙ˯ ƓǌǈƋȺ ˥˸ḧƙ Ɏ̇Ḫˮ Ɨ˸ǋá ̝ƶ˵ǃ˯å Ɨ˴ ǃ˹ Ǒ
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 ɖˮˠ˹ǒ Ɠǆ ˦ǋā ÿƓ˷ ʽǃå ˙ˠƤ Ɇƿ Ɨƶƽƙ̇ ǆ ˔ƶ˵˯ǃå Ɨ ˴ǈ ˤ ʾ ˕ǈƓḪ Ɠ˸ǄḪ îã ˃ɂ̇ ˶˯ǃå Ɨ ˸ǂ
Ƶ˃ɂ̇ ˶ƙ ƗƼƓ˰ɜȺ çïƓˠǀǃå ɏíåā ô˦ơ ǏǄ7.25 ɏí˗Ƶ ˃ɂ̇ ˶ƙ ƗƼƓ˰Ḫ ā2km ɏíåā/

12.55Ý  ô˦˲Ǆǃ Ɏ̇˱˸ǃå ßƓǀȺ ý̠ƶǆ Ɋƪ˦ǆ˯ ƸǄƕkm 0.28  ˗ƵƓ ƙ ǏǄƵ Ɠ˹ǋ ý˗ǒ Ɠ˸ǆ
˕˲ǃå ç̠Ƭ ƗǄƿ ā ƗƑƓ˸ǃå ɏïƓ˱˸ǃåÜ ā  Ɋ˸˹ǃå ˦ǋ çïƓˠǀǃå ɏíåā ô˦ơ ˗Ƽåā˙ǃ ˃ɂ̇ ˶˯ǃå Ɋ˸ǈ

  ɏ̇˱˵ǃå˥˻ˮǆ Ɠ˸Ḫ Ⱥ Ɇɜ˵ǃƓ7. 
6. ˕ˮ˴ơ çïƓˠǀǃå ɏíåā ô˦˲ǃ Ɨ ƞ˦ǃāï˗˻ǌǃå ˝ƑƓ˶˳ǃå  þå˗˳˯ƪƓȺï˗ǒƓ˹ƪ êî˦˸ǈ    

Snyder models ǏǄƵ íƓ˸˯ƵǙƓȺ  ɆǆƓḧ˯ǃƓȺ ô˦˲Ǆǃ Ɨˠ ˹˯˴˸ǃå Ɨɂ̇ ˯ǆ˦Ƽï˦˸ǃå èǚǆƓƶ˸ǃå
ƶȺ ˥Ƶ ïƓƶ˵˯ƪǙå ā Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶǆ ˤˢǈ èƓǀ ˮˠƙ ˥˻ƕÝ˗ ˥ǆ̊ Ƽ ˚˻Ḫ̇ ˯ǃå  ɏíåā ô˦˲Ⱥ

 Ǐǃå ɆƮā çïƓˠǀǃåhr19.55 ˴˸ǃå ˕ƿ˦ǃå ˦ǋā ô˦˲ǃƓȺ Ǒ˲ˠ˴ǃå ÿƓɂ̇˱Ǆǃ û̇ƺ˯Ʈ˦Ǆǃý˦ 
Ǐǃå Ɨ ǃƓ˸˯ơå ǊȻ˗ǃ ɏíå˦ǃå ÿå ǏǄƵ ý˗ǒ Ɠ˸ǆ Ɇɂ˦˟ ˥ǆð ˦ǋ ā Ü˔˶˸ǃå  éā˗˲ǃ Ɨ˷ƽ˳˹ǆ

 ìƓ˹˸ǃåā ç˘ƽ˹˸ǃå Ǌ˯Ɂ̇ ƙ ā Ɨ ƞ˦ǃ˦˻˱ǃå Ǌ ˻Ḫ̇ ƙ Ɨƶ ˮ˟ā Ǌǃ˦˟ ˔ˮ˴Ⱥ ˣǃî ÿƓ˷ ʼå ā úƓ˱ǃ
ô˦˲ǃå Ǌǃ ƴȺƓ˯ǃå úƓ˱ǃå Ɨ ˵ǃåÝ  Ǐǃå ɆƮā ô˦˲ǃƓȺ ǉƓ ˸Ǆǃ ɖƼ˗ƙ Ǐ˶ƿå/sec3m 

122.26  ý˦˟ ā ƗơƓ˴ǆ ˥ǆ ô˦˲ǃå ˝ƑƓ˶Ƥ ɖƼā Ɠǌƶ ˸˱ƙ ƴǆ̊ ˸ǃå ɖƼ˗˯ǃå Ɨ˸ ʾ Ǒǋā
 ā ̝˶ ǃ˸å Ǐǃå ô˦˲ǃå ̊Ḫ̇ǆ ˥ǆ ý˦  ˟ā Ɏ̇˱˸Ǆǃ ˥ǆðçāïî hr22.7Ü ˔ˮ˴ǆ  Ɇ˻ƪ

 ˤ˱˲Ⱥ3Mm50.01  ç˦ ǀȺ/sec/Km3m3.73  ɖ˸ƶȺmm15.51  Ǐǃå Ɇ˶ƙ ƗƵ̇ ˴Ⱥ
m/sec1.27˗˲ǈåā çïƓɣǀǃå ɏíåā Ɏ̇ ǆ˱ ý˦ ā˟ ô˦˲ǃå ô Ƶ̇ ā ƗơƓ˴ǆ ÷Ɠ˴ƙǙǉïåÜ  ā

 ˥ǆ Ɨ ˸ḧǃå ǉ˘ǋɖƼ˗˯ǃå Ɠǌ˹ǆ ß̊ ƞ   Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå ƓȻ˘ƺǆ ƗɁ̇ ˯ǃå ɆƤåí æ̇ ˴˯ǒ
ïå˗ǀ˸Ⱥ3m1286.58  ƗɁ̇ ˯ǃå ˃ɂ̇ ˱˯ǃ ƗȻíāǙå ˙˻ƹ ƓḧǄ˴ǆ ˣǄ˴Ȼ āå ˙˳ ˯ǒ ˙ˮǂǙå ß̊ ƞ ā

 ǉå̇ ˱ǆ ā ɏíå˦ǃå þ̇ ˲Ⱥ ǑƑå˦˵ƶǃå ßƓ˹ˮǃå āÝ  Ɨ˹ɜ˴ǃå ßƓ ơǙå ǑǈƓƶƙ ïƓˠǆǙå ý˦ˠǋ í̇ ˱˸Ƽ
ƗƬïå˦ǀǃå ā ˛ǈ˦ɂïƓƿ ɖ˟Ɠ˹˸Ⱥ  ǑɁ̇ ƺǃå ɆƤ˗˸ǃå ā ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸ǃ ɂïā˙˸ǃå èƓƿƓ˹˯ƤǙå ˥ǆ Ɨ

 Ǌƞå˦ǆ ǏǄƵ Ɠǌƙï˗ƿ þ˗Ƶ ā Ɨ˹ǒ˗˸ǃƓȺ Ɨ ˯˲˯ǃå Ɨ ˹ˮǃå Ʉƶ˷ǃ ˣǃî ü̇ ˮǃƓȺ ǉƓ ˸ǃå ñ˗ḧƙ Ɨ˱ ˯ǈ
.ïƓˠǆǙå ǉƓ ǆ ˃ɂ̇ ˶ƙ  

7. ǑƵƓ˹ˠƮǙå ç˗ơ˦ǃå ɖƼ˗˯ǃå Ǐ˹˲˹ǆ˙ǌˢȻ (ï˗ǒƓ˹ƪ êî˦˸ǈ ɖƼā ˗ƶ˸ǃå)  ̇ ˯ƽǃå ˥ǆð ç
Ɨ ƪƓ ʿǃå hr24.79 ˥Ƶ ˙ˮƶȻ ˦ǋā ˕ƿ˦ǃå ǑǃƓ˰˸ǃå èƓ ˸ɜȺ ïƓˠǆǕå ɉ˦ǀ˴ǃ Ơ˸˴ƙ ÿƓɂ̇ ˱ǃƓȺ 
ǑƑƓ˸ǃå ǑƼ ƗȻíāǕå Ɨ ˴ Ƒ̇ ǃå ˗ƶȺ ˗ƿƓƽǃå æ̇ ˴˯ǃƓȺ ˙˳ ˯ǃåāÜ Ɠ˷Ȼå ˥ǆð ǃåḪ̇ ˯˻̊ ǃïƓˠǆǙå ý˦ˠǌ 
Ⱥô˦˲  çïƓˠǀǃå ɏíåā ƸǄƕcm/hr0.04 ɆɜƬ)8Ɠǆå Ü( ˥ǆð ÷ƓƽƙïǙå Ǒ˱ɂï˗˯ǃå ɖƼ˗˯ǃ 
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 Ǐǃå ɆƮā ý˦˻˴ǃåhr37.88 ˦ǋā  û̇ƺ˯˴ ǃ˸å ˥ǆ̊ǃå ˥ǆ ÷ƓƽƙïǙå Ǒ˱ɂï˗˯ǃå ǉƓ ˸ǃ ïƓˠǆǙå 
çïƓˠǀǃå ɏíåā ô˦˲Ⱥ ˗ƶȺ éā˗ơ ƴ ˵˯ǃå ƴǆ ïƓˠǆǙå ɊƿƓ˴ƙ ïå̇ ˸˯ƪå ôå̇ ˯Ƽå Ǐ˯ơ ɖƼ˗˯ƙ 

ý˦˻˴ǃå Ǐǃã  ƗǄɂ˦˟ Ɨ ˹ǆð ç˗ǆ Ǒǋā ˔˶˸ǃåƙǏǄƵ ý˗ í˦ƞā þ˗Ƶ ýƓ˸˯ơå çï˦ˠƤ ÿƓ˷ ʼ 
 ǏǄƵ ɖˮˠ˹ǒ Ɠǆ ˦ǋā˥ǆð ôƓƽ˳ǈǙå Ǒ˱ɂï˗˯ǃå ɖƼ˗˯ǃ ý˦˻˴ǃå. 

3. :çƑƜƑ˭˷˭ƨǗä 
 Ɇ˻Ǆ˲˯ǃå ßå̇ ƞã Ǐǃå Ɨƪåï˗ǃå ˕Ƽ˗ǋ ɏ̇ǆ˯˦Ƽï˦ǆāï̠˻ǌǃå ǃƺ˹ƕ Ɨ˹ǒ˗˸Ⱥ çïƓˠǀǃå ɏíåā ô˦˲ ɏðƓ

.˗ƶȺ ˥Ƶ ïƓƶ˵˯ƪǙå ā Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶǆ ˤˢǈ èƓ ˹ǀƙ þå˗˳˯ƪƓȺ 
 ƝǆƓǈ̇ ˮƕ ç̇ Ƽ˦˯˸ǃå èåāíǙå ā ô˦˲ǃå Ɨǀˠ˹˸ǃ Ǒ˸ƿï èƓƵƓƽƙïå êî˦˸ǈ ǏǄƵ Ɨƪåï˗ǃƓȺ íƓ˸˯Ƶå

 Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶ˸ǃå ˤˢǈArcGIS10.5 ƕ āï˗ǒƓ˹ƪ êî˦˸˹ Snyder ModelsÝ  ɖƼā
 çïƓˠǀǃå ɏíåā ô˦˲Ⱥ ÿå Ɲ˯˹˯˴ǈ Ɨƪåï˗ǃå ƝƑƓ˯ǈ ̇ ǃå èƓƶƽƙ̇ ˸Ⱥ Ǌƶ ˹ǆ ˥ǆ ǉƓ ˸ǃå Ɇǀ˯˹ƙ ā Ɨ˸ƞ

˛ǈ˦ɂïƓƿ Ɨǀˠ˹˸Ⱥ Ǌ ˶ǆ Ǐǃå ïƓ ƕǙåā Ü  Ɨǀˠ˹˸Ⱥ ìƓ˹˸ǃåǃåǉïāí ô˦˲ ˙˶˯ƿå ǏǄƵ ˕˲ǈ 
ɖ˻˸ƶƙā  ɏïƓ˱˸ǃå ç̇ ˻ƺ˶ǃå ˥ǆ ýǚƤ Ɨ Ǆ˸Ƶ ÿƓɂ̇ ˱ǃå Ǒ˲ˠ˴ǃå ƓˠǆǕå ǉƓ ˸ǃÝï  ôïǙå Ơˠƪ
 Ɨ ʹ ˮˠǃå ˥ǆ ˃ ʽƤ ïå˗˲ǈå āî çïƓˠǀǃå ɏíåā ô˦˲ǃ0 Ǐǃå7.4 Ɋƪā å˗Ƶ Ɠ˸ ʼ Ɨƞïí

 ïå̠ǀ˸Ⱥ ïå̠˲ǈǙå ̠ǒ̠Ƭ ÿ˦ɜȻ ɏíå˦ǃå37.Ɨƞïí 
˕ƺǄƕ ô˦˲ǃå ƗơƓ˴ǆ2km1074.81 Ǒ˴ Ƒ̇ǃå Ɏ̇˱˸Ǆǃ ý˦ Ⱥɣkm 89.5 ā  Ɨ ˴ǈ

 çïå˗˯ƪǙå0.72  ƗǃƓˠ˯ƪå ɆǆƓƶ˸Ⱥ0.413  ɆɜƬ ɆǆƓƶǆ ā0.13 ƠˠǄƽ˯ǃå ɆǆƓƶǆ ā -km
1 0.083 ˖Ǆ˰˸ǃå ˥ǆ ô˦˲ǃå ɆɜƬ æå̇ ˯ƿå Ǒ˹ƶȻ å˘ǋā ā Ǚ ýå̊ ǒ ǑƼ ƗǄơ̇ ǆ Ɲ˷˹ǃåÝ  Ɨ ˴ǈ

 ˕ƺǄƕ çïƓˠǀǃå ɏíåā ô˦˲ǃ  ñ̇ ˷˯ǃå2-km5.21  çï˦Ƶ˦ǃå Ɨ˸ ʾ ā0.0016  ý˗ǒ Ɠ˸ǆ
˕˲ǃå Ɨ Ǆ˸Ƶ ɉƓ˵ǈ ǏǄƵÝ  ˥ǆ ˙Ǆǒå̇ ˯ƪ Ɨǀɂ̇ ˟ ˔˴ơ çïƓˠǀǃå ɏíåā ô˦ơ ƗȻíāå ˔ƙï1 

Ǐǃå8 í˗ƶȺ13492  ɏíåāȺ ƗƼƓ˰ɜǃ ˃ɂ̇ ˶˯ǄKmɏíåā/ 3.64  ˔ƶ˵˯ǃå Ɨ ˴ǈā7.25  Ɠ˸ǆ
çíƓɂð ǏǄƵ ý˗ǒ ƗȺǚƮ Ɨɂ̇ ˳˶ǃå èƓ˹ɂ˦ḧ˯ǃå  ˙ˠƤ ƗǄƿ ā Ɠǌ˯ǒîƓƽǈā ô˦˲ǃå Ɨǀˠ˹˸Ⱥ

ÿƓ˷ ʽǃåÝ ˥ǆð ˚˻Ḫ̇ ˯ǃå  Ǐǃå Ɇ˶Ȼ Ɇɂ˦˟ çïƓˠǀǃå ɏíåā ô˦˲Ⱥhr19.55  ý˦˟ ˔ˮ˴Ⱥ
 ìƓ˹˸ǃåā ɏíå˦ǃåô˦˲ǃå Ǌǃ ƴȺƓ˯ǃå úƓ˱ǃå Ɨ ˵ǃå ā úƓ˱ǃåÜ ā ô˦˲Ⱥ Ɇ˻˴Ǆǃ ɖƼ˗ƙ Ǐ˶ƿå 

ǀǃå ɏíåāçïƓˠ Ǌƶ ˸˱ƙ ƴǆ̊ ˸ǃå /sec3m 122.26  çāïî ˥ǆ̊ ƕhr22.7  Ǐǃå Ɇ˶ƙ ƗƵ̇ ˴Ⱥ
m/sec1.27Ý  ÿƓɂ̇ ˱ǃå èƓƪƓ ʾ ā Ɏ˗˸ǃå ƗǄɂ˦˟ ɄƮå˦ƶǃå ā ïƓˠǆǖǃ ɖ˻ƛ˦˯ǃå þå˗ƶǈǙ

 ßƓ˹ƕ Ɇ˻˴Ǆǃ ǑƵƓ˹ˠƮǙå ç˗ơ˦ǃå Ǐ˹˲˹ǆ ˤƪï ˤƙ çïƓˠǀǃå ɏíåā ô˦˲Ⱥ ƗǄƕƓǀ˸ǃå Ǒ˲ˠ˴ǃå
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ƕ Üï˗ǒƓ˹ƪ êî˦˸ǈ  ǏǄƵƗ ƪƓ ʿǃå ç̇ ˯ƽǃå ˥ǆ̊ hr24.79  ā˥ǆð Ḫ̇ ƙ˻̊  ïƓˠǆǙå ý˦ˠǋ
ïå˗ǀ˸Ⱥ ˞ƽ˳˹ǆcm/hr 0.04 Üā ˥ǆð ÷ƓƽƙïǙå Ǒ˱ɂï˗˯ǃå ɖƼ˗˯ǃ  Ǐǃå ɆƮā ý˦˻˴ǃå

hr37.88 ǏǄƵ ý˗ǒ Ɠ˸ǆ í˦ƞā þ˗Ƶ ýƓ˸˯ơå çï˦ˠƤ ý˦˻˴ǃå.                       ƗȻƓǌ˹ƕ
 Ɨ Ʈ˦˯ǃå ˤ˯ǒ Ɨƪåï˗ǃåçíƓƵƎȺ  ā Ɨ˹ǒ˗˸ǃƓȺ ïƓˠǆǙå ǉƓ ǆ ˃ɂ̇ ˶ƙ Ɨɜ Ƭ ˤ ˸˶˯ƕ ˙ˢ˹ǃå

 ÿƓ˸˷ ǃ Ɠɂ˦˹ƪ ï̇ḧ˯ƙ Ǒ˯ǃå ç̇ɣ˻ ǃ˸å èƓ˸ḧǃå ǉ̆ǋ ʕƑǚƙ Ǐ˯ơ Ɨɂ˦Ǆ˳ǃå û̇ ǃɣå Ɨɜ˵Ⱥ èåïƓ́ǃå
 û̇ ǃɣå Ɨɜ˵Ⱥ ïƓɣǆǙå ǉƓǆ ñ̠ḧƙ ā ý˦ƪ˻ ̇ƛå ˥ǆ Ɨ˹ǒ̠˸ǃå ƗȻƓ˸ơ ā Ɠǌƽɂ̇˶ ƙǈã .ßƓ˵ 

íā˗ƪ Ƶ ̇ƛ˓ƙā ç̇ƬƓǆ ̝˶ƙ Ǒ˯ǃå ƗȻíāǙå Ɏ̇˱˸Ⱥ Ǌʿɂ˦ƶƙˮɣƙ ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ǏǄ á˗ˮ˸ǃ Ɠǀ
ïƓˠǆǙå ǉƓ ǆ íƓ˶ơÝ  æ˦ƞāþ˗Ƶ  ÿāƓǌ˯ǃå ǑƼ ɖ˻ˮˠƙ èƓƶɂ̇ ˵˯ǃå Ǒ˯ǃå ˗˲ƙ ˥ǆ  èƓ Ǆ˸Ƶ

ƴƪ˦˯ǃå  ɏ̇˷ ǃ˲å ǏǄƵ ǑƙƓ ˹ǃå ßƓˠƺǃå çïƓˠǀǃå ɏíåā ô˦˲Ⱥ Ǒƶ ˮˠǃå. 
 èƓ ˹ǀƙ ˥˻ƕ ɆǆƓḧ˯ǃå þå˗˳˯ƪƓȺ Ɨ Ʈ˦˯ǃå ïƓƶ˵˯ƪǙå ˥Ƶ ˗ƶȺ ā ˤˢǈ  Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶ˸ǃå

ƗǄ˻ƪ˦ǂ Ɨƪåï˗ǃ ƗȻíāǙå ā ôå˦ơǙå ˥ǆ ýǚƤ ɆƮ˦˯ǃå ƗƼ̇ ƶǆ Ǐǃå Ɠǌ˶ƑƓ˶Ƥ Ɨɂ̇ ˯˸Ƽï˦˸ǃå 
Ɋˠ˳ǃå ƴư˦ǃ .èƓǈƓ˷ ʽǃå ïƓˠƤå ˥ǆ ˗˲Ǆǃ ā Ɨɂ˦˸˹˯ǃå 

 Ɨ Ʈ˦˯ǃå ƕßƓ˵ǈƎȺ ïƓˠǆǙå ǉƓ ǆ  íƓ˶ơ ˥ǆ çíƓƽ˯ƪǙå Ǌƞāá Ɨƪåï˗ ç˗ƵƓƿ  èƓǈƓ ƕ
Ɨɂ̇ ˯ǆ˦Ƽï˦ǆ Ɨ ƤƓ˹ǆā Ɨ ƞ˦ǃāï˗˻ǋā ƗơƓ˯ǆ ˥ɜ˸Ȼ çíƓƽ˯ƪǙå Ɠǌ˹ǆ ǑƼ ˸ǃå èƓƪåï˗ǃå.ƗǄˮǀ˯˴ 

:ƲƜä̠ ˶ǁä 
]1.[ Ɨ ƞ˦ǃāï˗˻ǋ Ü.˗˸˲ǆ ƗǃƓǋ Ü˥˸ơ̇ ǃå˗ˮƵ Ü.ɏ˗ǌǆ ïƓˢ˯ǈå Üÿå̇ ˸Ƶ ôå˦ơǕå 

Ɨ ʾ̇ ˵ǃå ç̇ ˻˲ ǃ  ÜƗ ǈƓ˴ǈǙå þ˦ǄƶǄǃ Ɨ Ɂ̇ ˯ǃå Ɨ ǄḪ ÜƗ ǈƓ˴ǈǙå þ˦Ǆƶǃå ƗǄ˱ǆ Ü.ÿƓƤ˗˹Ɂïí25)4 Ü(
:ó1:19 Ü2018. 
]2.[ ˥˸ơ̇ ǃå˗ˮƵ Üÿå˦˵˹ǃå ˥ƕ ˝ƑƓ˶˳ǃå Ü.˚ɂ̊ ƶǃå˗ˮƵ Ɨɂ̇ ˯ǆ˦Ƽïā˗ǌǃå ô˦˲ǃ ˔˻ƶƬ  ç̇ ˸ƙ
ǑƼ ƗˢƼƓ˲ǆ ƗǄ˱ǆ Ü.Ɇ˻Ǆ˴ǃå ƗƶǆƓƞ è˦ǆ̇ ˷ơ þ˦ǄƶǄǃ Ɨ ǈƓ˴ǈǗåÜ)151(Ü2018. 
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 Ɨ ʼå̇ ƺ˱ǃå èƓǆ˦Ǆƶ˸ǃå ˤˢǈ èƓ ˠƶǆ þå˗˳˯ƪƓȺ ÿ˗Ƶ ˙˯ɂ̇ Ḫ Ɨǀˠ˹ǆ ǑƼ ˃ɂ̇ ˶˯ǃå ôå˦ơǕ
GIS˻˱ǃå ƗơƓ˴˸ǃå Ɨ˭˻ǋ ÜƗɂ̇ ˷˲ǃå ˥˸ ǃå ƗȺå˦ƕ ˥Ƶ çā˗ǈ Ü. Ɨ ǈ˗ƶ˸ǃå èåā˙˰ǃå ā Ɨ ƞ˦ǃ˦

:ó Ü˥˸ ǃå405:418˙Ɂ˦˯ǂåÜ2020.  
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 ˣǄà) ƕƬƑ˱ǁä ƕ Ʈä̠ ˭ƺǗä çƑɚ ˳ǁä Ʉ˟ Ǐƺ çƑǆƑ ˬǁä ƕ Ƭˤ˴ƢĀVPN( 

åˤǊƪ ˕˶˰Ǆ ɍìƑǊǁä Ʉ˴ ʺ 
Ɨ ˹ǀ˯ǃåā þ˦ǄƶǄǃ ˛Ǆƕå̇ ˟ Ɨ Ǆǂ. Ɠ ˮ˻ǃ Ü˛Ǆƕå̇ ˟ 

shhoob@gmail.com 
 

 ˛˱ǂ˶ǁä 
   ýƓ˸ƵǙå èƓǀ ˮˠƙ ï˦ˠƙā Ɨ ƕƓ˲˴ǃå Ɨ ƪ˦˲Ǆǃ ƴɂ̇ ˴ǃå þ˗ǀ˯ǃåā ˕ǈ̇ ˯ǈǗå Ɨɜ Ƭ ˦˸ǈ ˗ǒå̊ ƙ ƴǆ

 ƗƮƓ˳ǃåā ƗǆƓƶǃå èƓ˴ƪ˓˸ǃå ˥˻ƕ èƓǆ˗˳ǃåā èƓǆ˦Ǆƶ˸ǃå ýíƓ ƙ Ơ Ʈå ÜƗ ǈā˙˯ḧǃǙå çïƓ˱˯ǃåā
 èƓɜ˵ǃå ï˦ɣ ƙ  Ǐǃå ƗƼƓưǗƓȺ Üû˦ˮ˴ǆ ̇˻ƹ Ąåï˦ɣ ƙ ̠ǌ˵Ȼ Ɨ˸ȻíƓǂǙåā Ɨǆ˦ɜ˲ǃåā Ɨy Ɠ˹˶ ǃåā

Ƽ Ɨ ḧǄƪǚǃå ˕ƶƽƙïåā ç˗ǀƶ˸ǃå Ɨ ˹ǆǕå ƓȻƓ˷ǀǃå ˥ǆ ˗ǒ˗ƶǃå è̇ ǌˡ ɆƕƓǀ˸ǃƓȺ .ç̇ ˻ƤǕå èå˦˹˴ǃå Ǒ
 Ɨƿ̇ ƪā ǊȺ ë̇ ˶˸ǃå ˙˻ƺǃå ý˦Ʈ˦ǃåā ÜƗƽǄ˯˳˸ǃå èƓ˸˱ǌǃåā Ɨ ǈā˙˯ḧǃǙå ˤƑå̇ ˱ǃå èǙ˗ƶǆ
 ÿƓḪ ˣǃ˘ǃ .˥˻˸ƞƓǌ˸Ǆǃ Ɨǆ˗ǀ˯˸ǃå Ɨ ˹ǀ˯ǃå èåïƓǌ˸ǃå ˔ˮ˴Ⱥ ˣǃîā Ɨǆ˗˳ǃå ï˦ǋ˗ƙā èƓǆ˦Ǆƶ˸ǃå

 ˦ƛ˦ǆ Ɋƪā í˦ƞā ɏïā̇˷ ǃå ˥ǆ ƗƪƓ˴˲ ǃåā Ɨɂ̇˴ǃå èƓǈƓˮǄǃ ÿƓǆǙå èƓƞïí Ǐ˶ ƿá ˥˸˷Ȼ û
 Ɨɜ˵ǃå Ɨ˹ǀƙ ʕȻ̠ǀƙ ʕƙ Ɨƿï˦ǃå ǉ̆ǋ ǑƼ .ƗǆƓƶǃå èƓɜ˵ǃå ̇ˮƵ ƓǌǄǀǈ āá Ąå̠˻ƶȺ Ɠǌƶưā ʕ˯ǒ Ǒ˯ǃå

) ƗƮƓ˳ǃå Ɨ ưå̇ ˯ƼǙåVPN ç̊ ǌƞǙåā èƓǈƓ ˮǃå ˥˻ǆƋƙ ǑƼ Ɨƿ˦ƛ˦ǆā ƗǃƓƶƼ Ɨǀɂ̇ ˟ ˙ˮ˯ƶƙ Ǒ˯ǃåā (
 èƓ˸˱ǌǃåā èƓƿå̇ ˯ƤǙå ˥ǆ íïå˦˸ǃåāǃǙåÜƗ ǈā˙˯ḧ Ḫ ÜǑưå̇ ˯Ƽå Ɇɜ˵Ⱥ ƗǄ˶˯ǆ èƓɜ Ƭ ǑǌƼ Ɠ˸

 .˕ǈ̇ ˯ǈǙå Ɨɜ Ƭ ˙ˮƵ ˤǌǃƓ˸Ƶá ˚ɂ̊ ƶ˯ǃ èƓ˴ƪ˓˸Ǆǃ ƴƪåā ûƓˠǈ ǏǄƵ Ɨǃ˦ˮǀǆ Ɨ ˹ǀƙ ˙ˮ˯ƶƙ
 ̇Ƽ˦ɂā èƓǈƓˮǃå ɆǆƓḧƙā Ɨɂ̇˴ǃåā ƗƿíƓ˶ ǃ˸å ǏǄƵ ɏ˦˯˲Ȼ ÷˦˹ ǆ˯ ÿƓǆá êî˦˸ǈ Ü̇Ƥá Ǐ˹ƶ˸Ⱥ

Ƽ̇ƶǆ ǏǄƵ Ɨƿï˦ǃå ǉ̆ǋ è̊Ḫï .̞ǈ̇˯ǈǙå ̇ˮƵ èƓǈƓˮǄǃ ĄƓ˹ǆĊå ĄǚǀǈƗɜ ˵ǃå ˙˻ƛƋƙ Ɨ  Ɨ ưå̇ ˯ƼǙå
) ƗƮƓ˳ǃåVPN ǉ˘ǋ ˕˵ƿƓǈ Ɠ˸Ḫ Ü˕ǈ̇ ˯ǈǙå ˙ˮƵ ƗǄǀ˯˹˸ǃå èƓǈƓ ˮǃå Ɨ Ʈ˦˶Ƥā ƗȻƓ˸ơ ǑƼ (

 ˙˻ƕå˗˯ǃåā èå˗ǒ˗ǌ˯ǃå Ǐǃå ƗƼƓưǗƓȺ ÜƗ ˹ǀ˯ǃå ǉ˘ǋ ÷å˦ǈáā Ɨ ˹ǆǙå ˝ƑƓ˶˳ǃåā èå̊ ˻˸˸ǃå Ɨƿï˦ǃå
 Ɨ ˹ǆǙå èǙ˦ ḧƙā˙ˮǃåā Ɨƶ ˯˸ǃå Ɨ ˹ǆǙå.Ɨǆ˗˳˯˴˸ǃå 

ƕ ˲ Ə˗ǁä çƑ˶ǂḥǁä -  )þ̊ ơ Ü ˗ǀƶǃå Ü ƗƿíƓ˶˸ǃå Ü ˙˻ƽ˵˯ǃå Ü èǙ˦ ḧƙā˙ˮǃåIP Ɨ ǆðïå˦Ƥ Ü(
.ƗƑ̊ ˱˯ǃå 
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Abstract 

With the increasing growth of the Internet, the rapid progress of 

cloud computing, and the development of business and e-commerce 

applications, the exchange of information and services between 

public, private, industrial, governmental and academic institutions 

is witnessing an unprecedented development, addition, the 

development of wireless networks in recent years. On the other 

hand, many complex security issues have emerged and increasing 

of cybercrime, various attacks, unauthorized access, and 

information theft and service deterioration have increased, Because 

of the advanced technical skills of the attackers. Therefore, it was 

necessary to have a reliable intermediary that ensures maximum 

security of confidential and sensitive data being put away or 

transmitted over public networks. In this paper, Virtual Private 

Network (VPN) technology was presented, which is an effective and 

reliable way to secure data, devices and resources from hacking and 

electronic attacks, because they are virtual connected networks, and 

it is a widely accepted technology for organizations to enhance their 

business operating over the Internet ,  In other words, a diverse 

security model that contains authentication, confidentiality, data 

integrity and provides a secure transmission of data over the 

Internet. This paper also discussed the advantages, types and 

security characteristics of this technology, In addition, the threats 

and security measures and the most one discuss was security 

protocols used. 

Keywords ï authentication ,encryption, Hash Algorithm ,packets 

(IP), protocols, nodes. 

 ƕƨäî˕ǂǁ ýƑƴǁä îƑ˝Ǖä: 
1.1 .ƕǄ˕ƾ˶ǁä 

 èƓ˴ƪ˓˸ǃå ˕ǌ˱ƙå ˖˻ơ ÝƗ˰ǒ˗˲ǃå çƓ ˲ǃå ˔ǈå˦ƞ ˥ǆ ˔ǈƓƞ ɆḪ ā˚ƹ ǑƼ ˕ǈ̇ ˯ǈǗå ˙˸˯˴Ȼ
ƗƮƓ˳ǃåā ƗǆƓƶǃå  û˦ƛ˦ǆā ˥ǆà ýƓ˶ƙå ÿƓ˸ư ÿƓḪ ̝ɂ̇ƿ ̞ƿā Ǐǃåā ÜƗ˸ǃƓƶǃå ûå˦ƪǕå Ǐǃå

 Ɨ ʼå̇ ƺ˱ǃå ɖ˟Ɠ˹˸ǃå êïƓƤ ƗƮƓ˳ǃå Ɨɜ ˵ǃå ƴ ƪ˦˯ǃ ç̇ ƞ˓˸ǃå ɉ˦ˠ˳ǃå þå˗˳˯ƪå Ǒ˹ƶȻ
)WAN ˥ǆ ß̊ƞ Ɠǌ˻Ƽ ÿ˦ɜȻ Ǒ˯ǃå èƓ˴ƪ˓ Ǆ˸ǃ ̝ƪƓ˹ǆ ̇˻ƹ Ǌǈá Ɠ˸Ḫ ÜƗȻƓƺǄǃ ƓĄƽǄɜǆ Ǌǈá Ǚå Ü(
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Ƶ˥ ýƓ˶ƙǙå ʕ˯ǒ ÿå Ǐǃã êƓ˯˲ɂā Ąǚǀ˹˯ǆ Ɇ˸ƶǃå  xǃî ̝ˮ˴Ⱥ Üíïå˦˸ǃå Ǐǃã ý˦Ʈ˦Ǆǃ ̠ƶĈȺ
) Ɨ ưå̇ ˯ƼǙå ƗƮƓ˳ǃå Ɨɜ ˵ǃå ßƓ˵ǈã Ǐǃå ƗƞƓ˲ǃå è̇ ǌˡVPN ˥ɜ˸Ȼ ˖˻˲Ⱥ Ü˕ǈ̇ ˯ǈǗå ˙ˮƵ (

 Ɨ Ʈ˦˶˳ǃåā Ɨɂ̇ ˴ǃå ˙˻Ƽ˦ƙ ƴǆ èƓǈƓ ˮǃå ýƓ ʿ˯ƪåā ýƓƪïã ˥ǆ Ɠǌǆíå˦Ƥā Ɠǌ˻ƽ ˷˸ǃ
)Kurose,Ross,2013.( 

˥ǆà ýƓ˶ƙå ˙˻Ƽ˦ƙ ƴǆ ˗ƶȺ ˥Ƶ ýƓ˶ƙǚǃ ˗ǒå̊ ˯˸ǃå ˔Ǆˠǃå ÿǕā ï˦ǌˡ Ǐǃã Ɏíá(VPN) Ü
 ǑƼ Ɠǋ̇ ˵ǈ Ǐǃã ˥ɂï˦ˠ˸ǃå ˣǃî ƴƼí Ɨ ḧǄ˴ǃå èƓɜ ˵ǃå ǑƼ Ơ˱ǈ Ɨ ˹ǀ˯ǃå ǉ˘ǋ þå˗˳˯ƪå ÿǙā

) .Ɨ ḧǄƪǚǃå èƓɜ ˵ǃåLikhar , Yadav, Keshave, 2011( 
  ) ïƓƬáāVenkateswari, Purusothaman, 2009 ÿå ((VPN)  ĄǙƓ˶ƙå Ɛ˵ ƙ˹

 ̠ŋǀƽƙ āá èƓǈƓˮǃå Ɇ˻˸ ƙ˲ ̠˹Ƶ ƓĄ˹ǆàā ƓĄƮƓƤɆḪ ˙˻ƽ˵˯ƕ þ˦ǀȻ ǊǈǙ Ǒǈā˙˯ḧǃǗå ˗ɂ̇ ˮǃå  èǙƓ˶ƙǙå
) íā̊ǆ Ɇˮƿ ˥ǆ Ɇ˸ƶȻ ĆþíƓƤ Ǐǃã ƓǌǃƓƪïɀāVPN.ǉïā̠ƕ ƓǌǄƪ̇Ĉǒ ɏ̆ǃåā Ǌ˴ƽǈ ( 

 .2.1ƕƨäî˕ǁä ƕǂɚ˳Ǆ 
 ÜƗƮƓ˳ǃå Ɨ ưå̇ ˯ƼǙå Ɨɜ ˵ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå Ɨ ˹ǆǙå èǙ˦ ḧƙā˙ˮǃåā èåßå̇ ƞǙåā Ɨƿï˦ǃå ˕˵ƿƓǈ

                     : ˦ǋ ̨ Ƒ̇ǃå ýâƓ˴˯ǃå ÿƋƼ xǃî ǏǄƵ ĄåíƓ˹˯ƪåā Ü 
 ˙ˮƵ ƓǌǃƓǀ˯ǈå ßƓ˹ƛá èƓǈƓ ˮǃå Ɨ Ʈ˦˶Ƥā ÿƓǆå ǑƼ ƗƮƓ˳ǃå Ɨ ưå̇ ˯ƼǙå Ɨɜ ˵ǃå ˙˻ƛƋƙ Ɏ˗ǆ Ɠǆ

(˕ǈ̇ ˯ǈǙå) ƗǆƓƶǃå èƓɜ ˵ǃå èǙâƓ˴˯ǃå ˥ǆ í˗Ƶ ýå˓ ˴ǃå å˘ǋ ˥ǆ ÷̇ ƽ˯ɂā Þ:Ɨ ǃƓ˯ǃå 
1.  ùǃ Ɨǆ˗˳˯˴˸ǃå Ɨ ˹ǆǙå ˝ƑƓ˶˳ǃåā èƓ ˹ǀ˯ǃå ˙˻ƛƋƙ Ɏ˗ǆ Ɠǆ(VPN)  ƗḪ̇ ơ ƗȻƓ˸ơ ǑƼ

ÞƗǆƓƶǃå èƓɜ ˵ǃå ˙ˮƵ èƓǈƓ ˮǃå ïā˙ǆ 
2.  ƗƮ˦ Ƥ˶ā ÿƓǆǕå ̇˻Ƽ˦ƙ ǑƼ ûƓƽǈǙå èǙ˦ḧƙā̇Ɂā ̞ǈ̇˯ǈǙå ÿƓǆĊå èǙ˦ḧƙā̇ƕ ̇ƛĊå ˦ǋ Ɠǆ

ƪå˦ƕ Ɨǃ˦ǀ˹˸ǃå èƓǈƓ ˮǃå Ɨˠ(VPN) Þ 

.3.1   ƕƨäî˕ǁä ƕ ˶ǉà 
¶  Ɨ ưå̇ ˯ƼǙå Ɨɜ ˵ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå Ɨ ˹ǆǙå ˝ƑƓ˶˳ǃåā èƓ ˹ǀ˯ǃå ïāí ïƓǌˡã

.˥ǆà ˙˻ƹ Ɋ ƪā ˙ˮƵ èƓǈƓ ˮǃå ïā˙ǆ ƗḪ̇ ơ ƗȻƓ˸ơ ǑƼ ƗƮƓ˳ǃå 
¶ ) ̞ǈ̇˯ǈǙå ÿƓǆĊå ý˦ḧƙā̇ƕ ïāí ïƓǌlãIPsec.ûƓƽǈǙå èǙ˦ ḧƙā˙Ɂā ( 
¶ å˗˯ǃå ÜƓǌ˶ƑƓ˶Ƥ ÜƗ ˹ǀ˯ǃå ˘ǋ Ɨ ˀƓǆ ǏǄƵ ú˦ƿ˦ǃå ÜƗ ˹ǆǙå ˙˻ƕ Ɠ˸ḪǏƶ˴ƙ  Ɨƿï˦ǃå

 Ɨƪåïí ˦˲ǈ Ǒ˷˸Ǆǃ ýƓ˱˸ǃå Ơ˯Ƽ Ǐǃå(VPN) .ƓǌƙƓ ǈƓɜǆɀā ƓǋíƓƶȺá ñƓ ʾā 
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4.1 .  ƕƨäî˕ǁä ùä˕ǉà 
¶  Ɨ ˹ǀƙ þ˦ǌƽǆ ˗ǒ˗˲ƙ(VPN)  ˙˻ƕå˗˯ǃåā èå˗ǒ˗ǌ˯ǃå ÜƓǌ˶ƑƓ˶Ƥ ÜƓǌƵå˦ǈá ÜƓǌƙå̊ ˻˸ǆ

.ƗǆƓƶǃå èƓɜ ˵ǃå ˙ˮƵ Ɨǃ˦ǀ˹˸ǃå èƓǈƓ ˮǃå Ɨ Ʈ˦˶Ƥā ˥ǆá ǑƼ Ɠǋïāíā Ɨ ˹ǆǙå 
¶  Ơ ư˦ƙ) ˕ǈ̇ ˯ǈǙå ÿƓǆá ý˦ḧƙā˙ƕ ˙ƛáIPsec èƓ ˹ǀ˯ǃåā ûƓƽǈǙå èǙ˦ ḧƙā˙Ɂā (

 ǑƼ Ɨǆ˗˳˯˴˸ǃå(VPN) .˥ǆà ˙˻ƹ Ɋ ƪā ˙ˮƵ èƓǈƓ ˮǃå ïā˙ǆ ƗḪ̇ ơ ƗȻƓ˸˲ǃ 
5.1 . Ƒ Ʈ˗ƺç  ƕƨäî˕ǁä 

 Ɨ ˹ǀƙ ˙˻ƛƋƙ Ǒǋā Ɨ ˴ Ƒï Ɨ ư̇ Ƽ ǏǄƵ Ɨƿï˦ǃå ǉ˘ǋ ˚Ḫ̇ ˯ƙ(VPN)  ˗˹Ƶ èƓǈƓ ˮǃå ˥ǆå ǑƼ
 :Ɨ ǃƓ˯ǃå Ɨ ʸ̇ ƽǃå èƓ ư̇ ƽǃå Ɨ ư̇ ƽǃå ǉ˘ǋ ˥ǆ ÷̇ ƽ˯ɂā ƗǆƓƶǃå èƓɜ ˵ǃå ˙ˮƵ ƓǌǃƓǀ˯ǈå 

1-  ǑƼ ƗƮƓ˳ǃå Ɨ ưå̇ ˯ƼǙå Ɨɜ ˵ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå Ɨ ˹ǆǙå ˝ƑƓ˶˳ǃåā èƓ ˹ǀ˯ǃå ˙ƛá
 Þ˥ǆà ˙˻ƹ Ɋ ƪā ˙ˮƵ èƓǈƓ ˮǃå ïā˙ǆ ƗḪ̇ ơ ƗȻƓ˸ơ 

2- Ǚ˦ ḧƙā˙Ɂā ˕ǈ̇ ˯ǈǙå ÿƓǆá èǙ˦ ḧƙā˙ƕ ˙ƛáÞèƓǈƓ ˮǃå Ɨ Ʈ˦˶Ƥā ÿƓǆá ǑƼ ûƓƽǈǙå è 
. 6.1 ƕƨäî˕ǁä ƕ ˯Ǌ˷Ǆ 

 ÷ǚ˟Ǚå ýǚƤ ˥ǆ ˣǃîā ˖˲ ǃå ƗǄ˭ƪá ǏǄƵ ƗȺƓƞǘǃ ǑƽƮ˦ǃå Ɲǌ˹˸ǃå ǏǄƵ ˖ơƓ ǃå ˗˸˯Ƶá
.èƓɜ ˵ǃåā ˥ǆá ǑƼ Ɨ˶˶˳˯˸ǃå èƓ˸ˢ˹˸ǃå èƓɂïāíā Ɨ ˸Ǆƶǃå èǚ˱˸ǃå ǑƼ ˖˲ ǃåā 

 .7.1ƕƾȸƑ˲ǁä çƑƨäî˕ǁä 
 Ɨ˵ƿƓ˹ǆ ƗǀȺƓ˴ǃå èƓƪåï˗ǃå ˕˹˸˷ƙùùƕ ƗƮƓ˳ǃå èǙ˦ Ḫ˦ƙā˙ˮǃåā èƓ ˹ǀ˯ǃå (VPN ) . 

. 1.7.1 ƕƨäîì(Jyothi, Reddy, 2018)  ƕƬƑ˱ǁä ƕ Ʈä̠ ˭ƺǗä ƕɚ ˳ǁä üˤƟ
)VPN çǗʕ ḨˤƗĀ˗ȿĀ (VPN þƑǄǓäĀ 
   Ɨ ˹ǀƙ Ɨ ǃƓƶƼā Ɨǈā˙ǆ ïƓǌˡã Ǐǃã Ɨƪåï˗ǃå ǉ˘ǋ ˕Ƽ˗ǋ(VPN)  ÜÿƓǆǕåā ƗƽǄḧ˯ǃå ˖˻ơ ˥ǆ

 ̠ƶĈȺ ˥Ƶ Ɇ˸ƶǃå çíƓɂð ˦˲ ǈ ǉƓ˱ƙǙåā ýƓ˸ƵǕƓȺ Ɨɣ ˲˸ǃå ɆǂƓ˵˸ǃå Ɨ˱ǃƓƶ˸ǃ Ɠǌ˸˸˶ƙ ʕƙ ̟ ơ˻
 íïå˦˸ǃå Ǐǃå ý˦Ʈ˦ǃå ˥˻ǆ̠˳ ˯˴˸Ǆǃ ˥ɜ˸Ȼ ̟ ơ˻ Ýƴƪåā ûƓɣǈ ǏǄƵ ƓĄ˸ǃƓƵ ƗƵð˦˸ǃå èƓǄ˸ƶǃåā

 ƗƽǄ˯˳˸ǃå ÷å˦ǈǕå Ɨƪåï˗ǃå ǉ˘ǋ ˕ƽ˹Ʈ Ɠ˸Ḫ .˥ǆà Ɇɜ˵Ⱥ èƓǆ˗˳ǃåā(VPN) ƗƵ˦˸˱ǆā ˥ǆ 
 Ǌǈá Ǐǃã Ɨƪåï˗ǃå ˕˶ǄƤā ÜûƓƽǈǙå èǙ˦ Ḫ˦ƙā˙ƕ ÜɆǆƓḧ˯ǃåā ƗƿíƓ˶˸ǃåā ˙˻ƽ˵˯ǃå èƓ ǆðïå˦Ƥ

.Ɇ˻˸ƶǃå èƓƞƓ ˯ơå çïƓ˯˳˸ǃå ˙˻ǒƓƶ˸ǃå ˔ƪƓ˹˯ƙ ÿá ˤǌ˸ǃå ˥ǆ 
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 .2.7.1 ƕƨäîì(Iqbal, Riadi, 2019)  ƕƬƑ˱ǁä ƕ Ʈä̠ ˭ƺǗä þƑǄǓä ƕɚ ƪ Ʉ˹ǂ˰Ɨ
)VPN ýä˕˱˭ƨƑȸ (OpenVPN 
  ˻ǒƓƶǆ Ɨƪåï˗ǃå ǉ˘ǋ ˕˵ƿƓǈ þå˗˳˯ƪƓȺ Ɨɜ ˵ǃå çí˦ƞā çßƓƽḧǃåā èƓǈƓ ˮǃå ÿƓǆá Ɇ˰ǆ ƗƽǄ˯˳ǆ ˙

) ƴǆ ƗƮƓ˳ǃå Ɨ ưå̇ ˯ƼǙå Ɨɜ ˵ǃå Ɨ ˹ǀƙOpenVPN üƓ˹ǋ ÿá Ǐǃã Ɨƪåï˗ǃå ǉ˘ǋ ˕˶ǄƤā Ü(
 ƝǆƓǈ̇ƕ þå̠˳ ƪ˯ƓȺ èƓǈƓˮǃå ïƓ˯Ƥå Ɨ˱ ǈ˯ ýǚƤ ˥ǆ ǊƙƓƛã ˥ɜ˸Ȼ èƓǈƓˮǄǃ åĄ̠ǒå̊˯ǆ ƓĄǈƓǆá

)WiresharkɜƬ ǑƼ èƓǈƓ ˮǃå ýƓƪïã ɖɂ̇ ˟ ˥Ƶ ( Ɨ˱ ˯˹ǃåā Üïā˙˸ǃå Ɨ˸ǄḪā þ˗˳˯˴ǆ ˤƪå Ɇ
) þå˗˳˯ƪå Ɇˮƿ Ǌǈá Ǒǋ Ɠǌ˻ǄƵ ý˦˶˲ǃå ˤƙ Ǒ˯ǃåOpenVPN ˤƪå úƓ˵˯ǂåā Ɨɂâï ˥ɜ˸Ȼ  (
) þå˗˳˯ƪå ˗ƶȺ ˥ḧǃā ïā˙ǆ Ɨ˸ǄḪā þ˗˳˯˴ǆOpenVPN èƓǈƓ ƕ ˥Ƶ Ʉ˵ḧǃå ˥ɜ˸Ȼ Ǚ (

) Ɨˠƪå˦ƕ Ɠǋ̇ ˻ƽ˵ƙ ˤƙ èƓǈƓ ˮǃå ÿá ɏá Üïā˙˸ǃå Ɨ˸ǄǂOpenVPNƓ˸Ḫ .Ɨ˹ǆà ǑǌƼ ǑǃƓ˯ǃƓɁā ( 
 ˙˻ƤƋ˯ǃå èǚǆƓƶǆ çíƓɂðā Ɨɜ ˵ǃå çí˦ƞ ôƓƽ˳ǈå Ɍơ˦ǄƼ ÜƗǆ˗˳ǃå çí˦ƞ ñƓ ʿȺ Ɨƪåï˗ǃå ˕ǆƓƿ
 ˃ Ǆƺ˯ǃåā ˙˻ƽ˵˯ǃå Ɨ Ǆ˸Ƶ ˔ˮ˴Ⱥ ˣǃîā ɏíí̇ ˯ǃå ûƓˠ˹ǃå ô̇ Ƶā Ɇǀ˹ǃå ý˗ƶǆ ôƓƽ˳ǈå ˣǃ˘Ḫā

) þå̠˳ ƪ˯å ÿá Ǐǃã Ɨƪåï̠ǃå ǉ̆ǋ ̞ ˱˯˹ ƪ˯å .Ąǚɂ˦˟ ƓĄ˯ƿā û̇ƺ˯˴ƙ Ǒ˯ǃåVPN ƴǆ (
)OpenVPN ˥ǆ ˗ɂ̊ ǒ ÿá ˥ɜ˸Ȼ ( Ɇ˰ǆ Ɏ̇ƤǕå èǚǆƓƶ˸ǃå ˥ǆ ɆǄǀȻ Ǌ˹ḧǃā èƓǈƓˮǃå ÿƓǆá

.Ɨɜ ˵Ǆǃ ɏíí̇ ˯ǃå ûƓˠ˹ǃå ô̇ Ƶā Ɨ ƞƓ˯ǈǗå Ɨɜ ˵ǃå çí˦ƞ 

  .3.7.1 ƕƨäîìSharma, Kaur,2021)  ýä˕˱˭ƨƑȸ ˓ǆ˗˭ǆǕä ˗ˬƳ Ʋƺ˕ǁä ˣ˹ǄƉƗ (
.ƕƬƑƢ ƕ Ʈä̠ ˭ƺä ƕɚ ƪ 

   ÷å˦ǈá ˥ǆ ˗ǒ˗ƶǃå Ɨƪåï˗ǃå ǉ˘ǋ ˕˵ƿƓǈ(VPN) Ǐǃã ƗƼƓưǗƓȺ ÜƓǌƙƓǆå˗˳˯ƪåā  èƓ ǆðïå˦ Ƥ
 ɆǆƓḧ˯ǃåā ƗƿíƓ˶˸ǃå˙˻ƽ˵˯ǃåā) èƓ ˹ǀƙ ˥ǆ ˗ǒ˗ƶǃå Ɨƪåï˗ǃå ǉ˘ǋ ˕˲ưāá Ɠ˸Ḫ .VPN ˥ǆ (

) Ɠǌ˹˻ƕSSL) ā (IPsec ÿá Ǐǃã Ɨƪåï˗ǃå ǉ˘ǋ ˕˶ǄƤā .((VPN)  çí˗ƶ˯ǆ çåíá ˙ˮ˯ƶƙ
 ˙˻ƹā èƓǆå˗˳˯ƪǙå˥ɜ˸ɂā ƗƽǄɜǆ  Ǐǃã þƓƶǃå ˕ǈ̇ ˯ǈǗå ˙ˮƵ ɆƮå˦˯ǃå èƓḪ̇ ˵ǃåā íå̇ Ƽǖǃ
āá ÷ā˙ƽǃå āá þíå˦˳ǃå  .˥ǆà ýƓ˶ƙå ǏǄƵ ɋƓƽ˲ǃå ƴǆ Ɏ̇ƤǕå ç̠˻ƶǃå èƓḪ̇˵ǃå 

1-                                                 ƕƬƑ˱ǁä ƕ Ʈä̠ ˭ƺǗä ƕɚ ˳ǁä 

) ˙ˮ˯ƶƙVPN ˔Ǆ˟ā üå̇ ˯ƬǙå þ˗˳˯˴˸ǃå ǏǄƵ ˔˱Ȼ ɏá ÜèƓǂå̇ ˯ƬǙå ǏǄƵ ˤƑƓƿ êî˦˸ǈ (
) íā˚ǆ ˥ǆ Ɨǆ˗˳ǃåVPN) þå˗˳˯ƪå ˗˹Ƶā ÜɆ˻˱˴˯ǃåā (VPN ˙˻˻ƺƙ ˤ˯ǒ () ÿå˦˹ƵIP (
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 ˔ǀƶ˯ƙ Ǒ˯ǃå èƓǆ˗˳ǃåā èƓǀ ˮˠ˯ǃåā ˔ɂ˦ǃå ƴƿå˦ǆ ǏǄƵ þ˗˳˯˴˸ǃå Ɨɂ˦ǋ ßƓƽƤɀā óƓ˳ǃå
ýƓ˶ƙå ˤ˯ɂā Ý˥˻ǆ˗˳˯˴˸ǃå )VPN ÜƓǆ þíƓƤā þ˗˳˯˴˸ǃå ðƓǌƞ ˥˻ƕ Ɨˠǀǈ Ǐǃã Ɨˠǀǈ ˥ǆ (

 ɖɂ̇ ˠǃå ǏǄƵ Ɇ˸ƶǃƓȺ þ˗˳˯˴˸Ǆǃ Ơ˸˴Ȼ Ɠ˸ǆ óƓƤ ýƓ˶ƙå ˙ˮƵ èƓǈƓ ˮǃå Ɇǀǈ ïå̇ ˸˯ƪå ˤ˯ɂā
 ýǚƤ ý̊ ˹˸ǃå ˥ǆ āá) ˥ǆ ǑƪƓƪǙå ú˗ǌǃå ÿá ɏá .˗˻ƶ ǃå þíƓ˳ǃå å˘ǌƕ ˥ǆà ýƓ˶ƙåVPN (

 èƓǈƓˮǃå ̇˻ƽ˵˯ƕ xǃîā ûƓƽǈǕå ýǚƤ ˥ǆ èƓǈƓˮǃå ýíƓƙ ̠˹Ƶ ÿƓǆǕå ˥ǆ Ɏ˦˯˴ǆ ƗƼƓưã ˦ǋ
 Ɠ˸Ḫ ÝɆˮǀ˯˴˸ǃå ˔ǈƓƞ ˥ǆ ˙˻ƽ˵˯ǃå ˣƼ ˤƛ ˥ǆā ɖƽ˹ǃå ˙ˮƵ Ɠǌǌ˻ƞ˦ƙā Ɇƪ̇ ˸ǃå ˔ǈƓƞ ˥ǆ

Ɠƶǃå èƓɜ ˵ǃå ˙ˮƵ ƗƮƓ˳ǃå èƓɜ ˵ǃå ƴ ƪ˦ƙ ˥ɜ˸Ȼ ˙ǒ˗˱ǃåā Ü˥ǆǕå ǏǄƵ ɋƓƽ˲ǃå ƴǆ Ɨǆ
˥ɂāƓ˹Ƶ ïā˙ǆ ƗḪ̇ ơ ƴǆ ɊǀƼ ɆǆƓƶ˯ƙ ˕ǈ̇ ˯ǈǗå ÿá ˙Ḫ˘ǃƓȺ )IP èƓǈƓ ˮǃå þ̊ ơ Ɇǀ˯˹ƙ ˖˻ơ Ü(

 ˣǃ˘ǃ þ̊ ˲ǃå ǉ˘ǋ ǑƼ çí˦ƞ˦˸ǃå èƓǈƓ ˮǃå çßå̇ ƿ Ɨ ǈƓɜǆã Ǒ˹ƶȻ Ɠ˸ǆ Ơưåā ˝˹ƕ ˕ǈ̇ ˯ǈǗå ˙ˮƵ
) ÿƋƼVPN þ̊ơ ̇ƽ˵Ĉƙ Ǒ˯ǃå ûƓƽǈǕå þå̠˳ ƪ˯ƓȺ èƓʿƶǃå ǉ̆ǋ ǏǄƵ ̝Ǆƺ˯ƙ (ˮǃå ƓǌƽǄƺƙā èƓǈƓ

 ) .ûƓƽǈǙå ˙ˮƵ Ɠǋï˙˸ƙā Jyothi, Reddy, 2018.( 
 .1.2 ƕƬƑ˱ǁä ƕ Ʈä̠ ˭ƺǗä ƕɚ ˳ǁä çä̆ ˹˶Ǆ 

ý èå̊ ˻˸˸ǃå ˞ƶȺ üƓ˹ǋVPN ǑƼ ßƓƞ Ɠǆ ˔˴ơ) 2021Bhatt, Others,  (   
Stalling, 2007)  ( : 

 ˣɀĀƑ˷Ƴ ÞƑƻƢâIP ˣǄß üƑ˴ƗäĀ ˓ǆ˗˭ǆǕä ˗ˬƳ) ùǃ Ǒ˴ Ƒ̇ ǃå ú˗ǌǃå :VPNßƓƽƤã ˦ǋ ( 
) ˥ɂāƓ˹ƵIP ɏá üƓ˹ǋ ÿ˦ɜȻ ˥ǃ xǃ̆Ɂā Ü̞ǈ̇˯ǈǗå ǏǄƵ ɉƓ˵ǈ ɏá ƴ˯ƙ ˥ɜ˸Ȼ Ǚ ̟˻˲Ⱥ (

 ßƓ˹ƕ ˥ɜ˸Ȼ Ɠ˸Ḫ ÜèƓǈƓ ˮǃå ƗḪ̇ ˲ǃ èǚ˱ƪVPN  ç˗˻ƶ ǃå ƴƿå˦˸ǃå Ɨ ˠƺ˯ǃ ˕ǈ̇ ˯ǈǗå ˙ˮƵ Ɨ˹ǆà
)ùƕ Ɠǋ̊ ˻ǌ˱ƙ ˤƙ Ǒǃå Ɨ˸ˢǈǖǃ ˗ƶȺ ˥Ƶ ˥ǆà ý˦Ʈā ǏǄƵ ý˦˶˲ǃåāIPsec .( ˣǄà ˘ɀ˘ƴƗ

 æîƑ˯˭ǁäƕ ǆĀ˗˭ḥǁǕä: ) þå˗˳˯ƪåIPsec çíïå˦ǃåā çïíƓ˶ǃå èƓǈƓ ˮǃå ÿá ˥˸˷ɂā ÿƓǆǕå ð˚ƶȻ (
 .ƗƿíƓ˶˸ǃå Ǌ ǄƵ ˤƙā ç̇ ƽ˵ǆ Ɨ Ǆ˲˸ǃå Ɨɜ ˵ǃå ˥ǆ ƲǄ ˓ǆä̠ ˭ǆȾĀ ˓ǆä̠ ˭˲ǀâ üƑ˴Ɨä ÞƑ˳ǆâ

ÞƑḨ˗˳ǁä: ) þå˗˳˯ƪå ˥ɜ˸ȻIPsec ˙˻Ƽ˦ƙā Ɨɂ̇ ˴ǃåā ƗƿíƓ˶˸ǃå ÿƓ˸ưā ýƓ˶ƙǙå ˥˻ǆƋ˯ǃ (
 .Ơ ƙƓƽ˸ǃå ýíƓ ƙ Ɨ ǃà ùƑƾȹâ êƑ˭ƻǄVPN˗˹Ƶ : ˤ˯ǒ ˙ǀ˯˴ǆ ˙˻ƹ ˕ǈ̇ ˯ǈǗå ýƓ˶ƙå Ơ ˶Ȼ Ɠǆ
) ýƓ˶ƙå ÿå˗ǀƼVPN èƓǈƓ ˮǃå æ̇ ˴ƙ Ǒ˹ƶȻ å˘ǋā ˕ǈ̇ ˯ǈǗå Ǐǃã þ˗˳˯˴˸ǃå í˦ƶȻ ǑǃƓ˯ǃƓȺ (

)Ɇƽǀǃå ëƓ˯ƽǆ ÿƎƼ ˣǃ˘ǃ Ɨˠ˵˹ǃå èƓǀ ˮˠ˯ǃå Ɨˠƪå˦ƕVPN èƓǀˮɣ ǃ˯å ˥ǆ ƓĄƑƓǀǄƙ ê̇˳ ƙ (
.Ɨˠ˵˹ǃå 
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) ɄǄäˤƴǁä æì˕ƴ˭Ǆ ƕƽìƑ˴˶ǁäMFA(ɂ˦ǋ èƓ ƛã þ˗˳˯˴˸ǃå ǏǄƵ ˔˱Ȼ : ˥ǆ ˦ǋ Ǌǈá èƓ ƛɀā Ǌ˯
)Ǐǃã ý˦Ƥ˗ǃå ˗ɂ̇ ǒVPN  .ǊȺ ˥˻ƮƓ˳ǃå ïā˙˸ǃå Ɨ˸ǄḪā þ˗˳˯˴˸ǃå ˤƪå þå˗˳˯ƪƓȺ (ƕ ǂƓƑƽ 

 Ʋƨˤ˭ǁäˣ˲˰˶ǁä: ) Ơ˸˴ƙVPN(  Ɇ˸ƶǃå êƓ˯˲Ȼ Ɠǆ˗˹Ƶ ˦˸˹ǃåā ï˦ˠ˯ǃƓȺ ˕ǈå̇ ˯ǈǗå Ɨɜ ˵ǃ
) Ǐǃã ç˗˹˯˴˸ǃå Ɨ ǄƤå˗ǃå èƓɜ ˵ǃå Ɇƶ˱Ȼ Ɠ˸ǆ èƓǀƽ˹ǃå ˥ǆ ǏǈíǕå ˗˲ǃå ƴǆ ˙˻˻ƺ˯ǃå ǏǃãVPN (

Ɠƿ.Ɨ˴ƪ˓ ǃ˸å Ɨǈå̊˻ǆ ǏǄƵ Ɋƺ˷ǃå ˥ǆ ̇˻ ḧ˰ǃå ƴưā ÿāí ˦˸ ǃ˹å ƴǆ ˃ ḧ˯Ǆǃ ƗǄƕ 
 æ˦˻ƶǃå ˞ƶȺ ˗ƞ˦ǒ Ǌǈá Ǚå: 
˓ǆ˗˭ǆǕä ǍǂƳ ˗˹ˬḥǁä ìƑ˶˭ƳǗä) ßåíá ˗˸˯ƶȻ :VPN ˙ƛ˓ǒ ÿá ˥ɜ˸ɂā ˕ǈ̇ ˯ǈǗå ßåíá ǏǄƵ (

 .ɆǆƓḧǃƓȺ ßåíǙå ǏǄƵ ƓĄǄƪ þƓơíðǙåā ïā̇˸ǃå ƗḪ̇˲ǃ ̠Ƒå̊ǃå Ɇ˸ ǃ˲å 
Ǘʕ ḨˤƗĀ˗ˬǂǁ ˢƳì ìˤƜĀ ý˕Ƴƕ˶ȹ˕ƾǁä ç) ˗˸˯ƶƙ :VPN( ) èƓɜ Ƭ ǏǄƵ ɆǆƓḧǃƓȺIP ƴǆ (

 ÜƗ˸Ȼ˗ǀǃå èǙ˦ Ḫ˦ƙā˙ˮǃåā Ɨɂ̊ Ḫ̇ ˸ǃå ˙ƙ˦˻ˮ˸ḧǃå ç̊ ǌƞá þ˗˳˯˴ƙ Ǒ˯ǃå èƓ˴ƪ˓˸ǃå ˞ƶȺ ˗ƞ˦ƙ ˣǃî
) ɖƼå˦˯ƙ Ǚ ˣǃ˘ǃ Ɨ˱ ˯ǈVPN.Ɨ˸Ȼ˗ǀǃå èǙ˦ Ḫ˦ƙā˙ˮǃåā ç̊ ǌƞǕå ƴǆ ˙˻ˮḪ ˗ơ Ǐǃã ( 

 .2.2 ƕƬƑ˱ǁä ƕ Ʈä̠ ˭ƺǗä ƕɚ ˳ǂøǁ ƕ ˷ǄǗä çä˕ǐ˕Ǌ˭ǁäĀ ùĀƑ˱˶ǁäVPN  
    ˥ḧǃā ÜƓĄ˸ɜ˲ƙ ̇˰ǂá Ɨ˭˻ƕ ǑƼ ÿ˦ḧƙ ÿá ƗǄ˲˸ǃå Ɇ˸ƶǃå èƓ˭˻ƕ ǑƼ ç̊ǌƞǕåā èƓɜ˵Ǆǃ ˥ɜ˸Ȼ

˞ƶȺ Ɠǌ˹Ƶ Ɲ˯˹ǒ ÿá ˥ɜ˸Ȼ Ǒ˯ǃå ýƓ˶ƙǙå ɉƓǀǈ ˥ǆ ̠ɂ̊˸ǃå þ̠ǀȻ ̠ƶĈȺ ˥Ƶ ý˦Ʈ˦ǃå å èå˗ǒ˗ǌ˯ǃ
ÜƗƽǄ˯˳˸ǃå  ïƓƬá ˗ƿā(Sharma, Kaur,2020) Ɇ˰ǆ Ɨ ˹ǆá úāƓ˳ǆ ç˗Ƶ Ǐǃå  ˥ǆ Ɇƽˠ˯ǃå

Ɨƪåïí ǑƼ ßƓƞ Ɠ˸˹˻ƕ Ü ç˗˻ƶȺ ƴƿå˦ǆ ˥ǆ èƓǈƓ ˮǃå Ǐǃã ǑƵ̇ Ƭ ˙˻ƺǃå ý˦Ʈ˦ǃåā ˥˻ǄǄ˴˯˸ǃå Ɇˮƿ) 
2021Bhatt, Others,  (  ˥˻˸ƞƓǌ˸Ǆǃ Ɨ ˹ǀ˯ǃå èåïƓǌ˸ǃå ï˦ˠƙā Ɨ ƪ˦˲ǃå ï˦ˠƙ ÿá Ǐǃå

ǃå èƓ˸˱ǋ Ɇ˰ǆ Ɨ ǈā˙˯ḧǃǗå èƓ˸˱ǌǃå ýǚƤ ˥ǆ ˙ˠƤ ǑƼ èƓǈƓ ˮǃå Ɇƶ˱Ȼ ˙ˮƵ Ɨ˱ǆ̇ ˮ
 ˙Ƽ˦ƙ ɆƕƓǀ˸ǃå ǑƼ .˛˴˱˯ǃå Ɲǆå̇ ƕ Üƴƿ˦˸ǃå(VPN)  èƓ˸˱ǌǃå ǉ˘ǋ ǏǄƵ ˔Ǆƺ˯Ǆǃ Ɨ ˹ǆá ˙˻ƕå˗ƙ

 :ýǚƤ ˥ǆ ˣǃîā ƗǆƓƶǃå èƓɜ ˵ǃå ˙ˮƵ èƓǈƓ ˮǃå ƗḪ̇ ơ ý̊ ƶȺ ˣǃîā-èƓǃĊå  Ā ˗˹ƻ˳ƗƕƽìƑ˴Ǆ 
 .˕ǈ̇ ˯ǈǙå Ɨɜ Ƭ ˙ˮƵ ƓǌǃƓǀ˯ǈå ˗˹Ƶ èƓǈƓ ˮǃå ƗḪ̇ ơ ƗȻƓ˸˲ǃ- úƑƻǆǗä ƕ ˷ƾƗǈã Ü ûƓƽǈã ßƓ˵

˟ ˥˻ƕ) íā˚ǆ ɊǀƼ ÜǊǄǒ˗ƶƙ ˥ɜ˸Ȼ Ǚ ýƓ˶ƙǙå ǑƼ̇VPN ïƓ˴˸ǃå ǑƼ èå̇ ˻˻ƺƙ ßå̇ ƞã Ǌ˹ɜ˸Ȼ (
.ǊȺ û˦ƛ˦˸ǃå 
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 .3.2 ƕƬƑ˱ǁä ƕ Ʈä̠ ˭ƺǗä çƑɚ ˳ǁä öäˤǆàVPN 
     èƓùùùùùùùùƪåï˗ǃå ˞ƶȺ è̇ ḪîParmer, Others, 2013) (Fisli, 2005) ˗ƞ˦ǒ Ǌǈá (

 ÷å˦ǈá ˥ǆ ˙˻˰ḧǃåVPN:˥˻ƪƓƪǙå ˥˻Ƶ˦˹ǃå Ǌ˯Ƽ̇ ƶǆ ˤǌǒ Ɠǆ ˥ḧǃ Ü 
1.3.2.  çƑɚ ƪVPN  ̞ƴćȸ xƳ üʕƬʕǂǁ 

  ˙ˮƵ ýƓ˸ƵǙå ˚ɂ̊ ƶ˯ǃ ˣǃîā ƗùùùùùùƮƓ˳ǃå Ɨ Ǆ˲˸ǃå èƓɜ ùùùùùù˵ǃƓȺ ýƓùùùùùù˶ƙǚǃ þ˗˳˯ùùùùùù˴ǆ ÷˦ ˹ǃå å˘ǋ
 ýƓùù˶ƙǙå Ǐǃã ÿ˦ƞƓ˯˲Ȼ ßǚ˸Ƶ āá ˥˻ƽl˦ǆ Ɠǌǒ̠ǃ Ǒ˯ǃå èƓùù˴ùùƪ˓ ǃ˸å ˥ǆ āá ̞ǈ̇˯ǈǙå ƗɜùùƬ

 ƴƿå˦ǆ ˥ǆ Ɨ Ǆ˲˸ǃå Ɨɜ ˵ǃƓȺ.ç˗˻ƶȺ ) Ɇɜ˵ǃå1Ɨɜ Ƭ Ơư˦ǒ (VPN ý˦Ʈ˦Ǆǃ .˗ƶȺ ˥Ƶ 

 

 
) Ɇɜ˵ǃå1 Ɨɜ Ƭ (VPN ˥Ƶ ˗ƶȺ 

2.3.2  çƑɚ ƪVPN  ƲƽˤǄ Ǎǁâ ƲƽˤǄ 

   þå˗˳˯ƪå ˤ˯ǒ ˖˻ơ Ɠƶǆ ç˗˻ƶ ǃå ÷ā˙ƽǃå ɊɁï ǑƼ èƓù˴ùƪ˓˸ǃå Ɨ ï̋ ƗǃƓơ ǑƼ Ǌǆå˗˳˯ùƪå ˤ˯ǒ
 Ɇ˰ǆ ƗǆƓƵ Ɨɜ ùùùùùùùƬ ˙ˮƵ ƴƿå˦˸ǃå ˥ǆ ˗ǒ˗ƶǃå ɊɁï ˥ɜ˸ɂā ÷˦ ˹ǃå å˘ǋ ǑƼ Ɨùùùùùùù˶ùùùùùùù˶˳ǆ èå˗ƶǆ

) Ɇɜ˵ǃåā Ü˕ǈ̇ ˯ǈǗå2 èƓɜ Ƭ Ơư˦ǒ (VPN :Ǐǃå ˤ˴ǀ˹ƙā .ƴƿ˦ǆ Ǐǃã ƴƿ˦ǆ 
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) Ɇɜ˵ǃå2 Ɨɜ Ƭ (VPN ƴƿ˦ǆ Ǐǃã ƴƿ˦ǆ 

-  ˓ǆä̠ ˭ǆâ ƕɚ ƪ 
    þƓsǈ ˦ǋā ÜɏïƓǈ ïå̠ƞā þíƓƤ xǄ˯˸ƙ Ɠǆ Ɨ˴ƪ˓ǆ ɆƤåí ƗƮƓƤ ƗɜƬ Ɠǌǈá ǏǄƵ úŊ̇ƶĈƙ

 ɏí˓ǒ Ɠ˸ǆ ǑǄƶƽǃå ̞ƿ˦ǃå ǑƼ çí˦ƞ˦˸ǃå èƓǆ˦Ǆƶ˸ǃå ƗḪïƓ˵ǆ ʕ˯ƙ ƗȻƓƺǄǃ û˦ƛ˦ǆā ýƓƶƼ ƗɜƬ
 Ɨƪ˗˹ǋ ɏƋȺ ˙ƙ˦˻ˮ˸ḧǃå ç̊ ǌƞá Ɇ˻Ʈ˦ƙ ˕ǈå̇ ˯ǈǘǃ ˥ɜ˸Ȼ Ɠ˸Ḫ ÜǑƵƓ˸˱ǃå Ɇ˸ƶǃå ˚ɂ̊ ƶƙ Ǐǃã

Ǖ åĄ̇sǈā .ƗƽǄ˯˳ǆ ƗɂïƓ˸ƶǆ ǏǄƵ Ɠǌ˯ḪïƓ˵ǆ ˤ˯ǒ Ǒ˯ǃå èƓǆ˦Ǆƶ˸ǃå Ǐǃã ý˦Ʈ˦ǃå ˥ɜ˸Ȼ Ǚ Ǌǈ
 .Ɋ ˷ǃƓȺ ɆƵƓƽ˯ǒ ˥ǆ ƗƼ̇ ƶǆ ˥ɜ˸Ȼ ˣǃ˘ǃ Ü ɊǀƼ ˥ǒí˗˲ǆ ˥˻ǆ˗˳˯˴ǆ Ɇˮƿ ˥ǆ Ǚå ˕ǈå̇ ˯ǈǗå

) ýā˗˱ǃå1:˕ǈå̇ ˯ǈǙå Ɨɜ Ƭā ˕ǈ̇ ˯ǈǙå Ɨɜ Ƭ èƓƼǚ˯ƤǙå Ơư˦ǒ ( 
) üĀ˕˯ǁä1˓ǆä̠ ˭ǆǗä ƕɚ ƪĀ ˓ǆ˗˭ǆǗä ƕɚ ƪ ˣ˹Ɠ çƑƺǘ˭ƢǗä ( 

˓ǆ˗˭ǆǗä ˓ǆä̠ ˭ǆǗä 
ƕ ˶ǁƑƳ ƕɚ ƪ ƕƬƑƢ ƕɚ ƪ 

.˓ǆ˗˭ǆǕä Ǎǁâ üˤƬˤǁä ˣɚ˶ȹ ˣǐì˕˰Ǆ ˣ˹Ǆ˕˱˭˲˶ǁ Ǘä ˓ǆä̠ ˭ǆǕä Ǎǁâ üˤƬˤǁä ˣɚ˶ȹ Ǘ 
ƕƻǂḥƗ Ʉƽà ƕƻǂḥƗ ǍǂƳà 
ƑǆƑǄà Ʉƽà ƑǆƑǄà ˗ˮǀà 
Ʉƽà ƕ ʼˤƙˤǄ ƕ ʼˤƙˤ˶ǁä ˣǄ ˕ɀ˘˶ǁä 
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- ˓ǆä̠ ˭˲ǀâ ƕɚ ƪ 

 ˙ˠ ùù˴ǆ Ɨǀɂ̇ ˠȺ Ɨ ƞïƓ˳ǃå úå̇ ˟ǕƓȺ ýƓùù˶ƙǚǃ ˕ǈ̇ ˯ǈǗå þ˗˳˯ùù˴ƙ ƗùùƮƓƤ Ɨɜ ùùƬ ˥Ƶ çïƓ ʸ
 Ǌƞ˦ƙ ÿá èƓ˴ƪ˓˸Ǆǃ Ơ ˯ƙ Ɠ˸Ḫ  ÜƓǌǒíï˦ǆā ƓǌƑǚ˸Ƶ ƴǆ Ɨ˴ùƪ˓˸ǃå ɊɁï ǏǄƵ ˗ƵƓù˴ƙ ÜƓǌ˻ǄƵ
 .˥ǆǓå ǏǄƵ ɋƓƽ˲ǃå ƴǆ ƗǆƓƵ ƗɜƬ ̇ˮƵ ĄƓ̓å̇ƺƞ Ɨǃā̊ƶ˸ǃå ̝ƙƓɜ˸ǃå ˥˻ƕ èǙƓ˶ƙǙå 

 4.2 ăǗĀä̞Ɨ ̠ˮǀǗä ƕƮä̠˭ƺǗä ƕƬƑ˱ǁä ƕɚ˳ǁä ɍìĀ̆Ǆ 
 èƓǆ˗Ƥ ˕˲ ùùùùƮá  èƓǀ ˮˠƙāƕ øøøƮä̠ ˭ƺǗä ƕøøøƬƑ˱ǁä ƕɚ øøø˳ǁä  ƗɁ˦ƹ̇ ˸ǃå èƓǆ˗˳ǃå ˙˰ǂá ˥ǆ

 ɏíā̊ǆ ÿƓḪ ̠ƿā ˥˻ǆ̠˳ ù˯ùùùùùùùùùù˴˸Ǆǃ Ɠǌ˹ǆ˓ƙ Ǒ˯ǃå ƗùùùùùùùùùùùƮ˦ùùùùùùùùùùù˶ ǃ˳åā ˥ǆǙå èå̊˸˻ǃå ɆƶƽȺ ĄƓǃƓơ
 þƓƶǃ ĄǙāå̠ƙ ̇˰ǂǙå Ɨǆ̠˳ ǃå2020 ) ýā˗˱ǃƓȺ ˙ǌˢȻ Ɠ˸Ḫ2.(Kumar, Others,2021)( 

 
) üĀ˕˯ǁä2(     üä ƕǄ˕Ƣ ɍìĀ˘ǄVPN   ýƑƴǁ ăǗĀä̞Ɨ ̠ˮǀǗä2020
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2- ) ƕƬƑ˱ǁä ƕ Ʈä̠ ˭ƺǗä ƕɚ ˳ǁä ƕ Ƭˤ˴˱ǁäĀ þƑøǄǓä ýˤǊƻǄVPN( 
   ïƓƬá(Iqbal, Riadi, 2019)  ƗȻƓ˸ơ ǏǄƵ ˗˸˯ƶȻ ˙ƙ˦˻ˮ˸ḧǃå èƓɜ Ƭ ÿƓǆá ÿá Ǐǃå

 ˙˻ƹ Ɨǌƞ āá ˝˳Ƭ Ǌ ˮ˴Ȼ ɏ˗ǃå ˙˻˻ƺ˯ǃå āá ɆǄ˴˯ǃå ˗ư èƓɜ ˵ǃå ˙ˮƵ Ɨǃ˦ǀ˹˸ǃå èƓǈƓ ˮǃå
 Ɇ˻˰˸ƙ ÝƓ˸ǋā èƓɜ ˵ǃå ǑƼ èƓǈƓ ˮǃå Ɨ Ʈ˦˶Ƥā ˥ǆǕ ˥˻˸ǌǆ ˥˻ǄǆƓƵ ˗ƞ˦ǒ ˣǃ˘ǃ Ɨ ʸ̇ Ƭ

˸˯ɂā Ü̇˻ƽ˵˯ǃå ƗǃƋ˴˸Ⱥ Ɋƙ̇ǆ ÿ˦ɜȻ ɏ̆ǃå èƓǈƓˮǃå Ɋƺư ā èƓǈƓˮǃåǃå ˥ǆá Ɇ˰ ǑƼ èƓɜ ˵
 (é˦ǃƓƛ) Ɨɂâï ˥ɜ˸ɂā èƓǈƓ ˮǃå ˙Ƽå˦ƙā Ɨǆǚƪā Ɨɂ̇ ƪ ǏǄƵ ɋƓƽ˲ǃåCIA ) Ɇɜ˵ǃå ǑƼ3 .( 

 

 
) Ɇɜ˵ǃå3 ( é˦ǃƓƛCIA 

    ) Ɠǌƕ þƓƿ Ɨƪåïí ǑƼāLikhar , Yadav, Keshave, 2012 Ɨ ˹ǀƙ ÿá Ǐǃå ïƓƬá (
VPN  ˣǃîā ƗǆƓƶǃå èƓɜ ˵ǃå ˙ˮƵ þíå˦˳ǃå ˥˻ƕ ÿƓǆƋȺ èƓǈƓ ˮǃå Ɇǀ˹ǃ ƗǃƓƶƼ Ɨǀɂ̇ ˟ ˙Ƽ˦ƙ

:ÿƓǆǕå ˥ǆ èƓɂ˦˯˴ǆ Ɨƛǚƛ ˙Ƽ˦ƙā Ɨ ưå̇ ˯Ƽå ûƓƽǈã ßƓ˵ǈƎȺ 
ƕɀ˗˲ǁä Ɛ˵˹ƙ :VPN  .ɖƽ˹ǃå ̇ˮƵ Ɠǋïā̇ǆ Ɇˮƿ èƓǈƓˮǃå ̇˻ƽ˵ƙ ʕ˯ɂā ̞ǈ̇˯ǈǗå ̇ˮƵ ƓĄǀƽǈ 
ƕǉä̆ ˷ǁä þ˗˳˯˴ƙ :VPN ˴ǃå ˥ǆ ɖǀ˲˯Ǆǃ ƗƑ̊ ˱˯ǃå Ɨ ǆðïå˦Ƥ .èƓǈƓ ˮǃå Ɨǆǚ 
ƕƽìƑ˴˶ǁä ˙Ƽ˦ƙ :VPN .Ǒ˸ƿ̇ ǃå ƴ ʾ˦˯ǃå Ɇ˰ǆ ˙˻ƽ˵˯ǃå þå˗˳˯ƪƓȺ ƗƿíƓ˶˸ǃå 

 

    ) ïƓƬá ˥˻ơ ǑƼ2021Kumar, Others,  ̠˹Ƶ ç̇ƽ˵Ĉǆ Ɇǀ˯˹ƙ èƓǈƓˮǃå ÿá Ǐǃå (
 þå˗˳˯ƪå(VPN)  Ɠ˸ǆ çßå̇ǀǄǃ ƗǄƕƓƿ ̇˻ƹ èƓǈƓˮǃå ÿ˦ḧƙā ƗǆƓƶǃå èƓɜ˵ǃå ̇ˮƵ Ɠǌ˯ǌƞā Ǐǃã

āá Ɠǌ˹Ƶ Ʉ˵ḧǃå þ˗Ƶ ˥˸˷Ȼ  þå˗˳˯ƪå þ˗Ƶ ƗǃƓơ ǑƼ Ɠ˸˹˻ƕ ÜýƓƪïǗå ßƓ˹ƛá Ɠǋ̇ ˻˻ƺƙ(VPN) 
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 ÿå˦˹Ƶ ˝˶˳Ȼ ɏ˘ǃå ˕ǈ̇ ˯ǈǗå Ɨǆ˗Ƥ íā˚ǆ ˙ˮƵ ˔ɂā ƴƿ˦˸Ⱥ ýƓ˶ƙǙå ˤ˯ǒIP  ˥ɜ˸Ȼ ɏ˘ǃåā
 Ǒ˯ǃå ˔ɂ˦ǃå ƴƿå˦ǆ Ɨɂâï ˕ǈ̇ ˯ǈǗå íā˚˸ǃ ˥ɜ˸ɂā ÜƗɂ˦ǌǃå ˗ǒ˗˲˯ǃ ˔ɂ˦ǃå ƴƿå˦ǆ Ǌǆ˗˳˯˴ƙ ÿá

) Ɇɜ˵ǃƓȺ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ ƓǌƙïƓɂð ˤ˯ǒ4(. 
 

 
Ɇɜ˵ǃå )4 ÿā̠Ɂā ƴǆ ýƓ˶ƙǙå (VPN 

 
 
 

 .1.3) ƕ Ʈä̠ ˭ƺǗä ƕƬƑ˱ǁä ƕɚ ˳ǁä çǗʕ ḨˤƗĀ˗ƓVPN( 
 .1.1.3 ˓ǆ˗˭ǆǕä þƑǄà üˤḨˤƗĀ˗Ɠ(IPsec) 

    þ˗ǀƙ(VPN)  ˥ǆ˻˳̠ ˯˴˸Ǆǃ  ˥ǆĊå ý˦Ʈā ïƓ˴ǆ ̇˻Ƽ˦ƙ ýǚƤ ˥ǆ èƓɜ˵ǃå ˥ǆǕ ĄǙƓƶƼ Ąǚơ
)Ɇɜ˵ǃå   Ýç̠˻ƶȺ ƴƿå˦ǆ ˥ǆ èƓ˴ƪ˓ ǃ˸å Ɨ˸s ǈá Ǐǃã ý˦Ƥ̠ǃå Ɇ˻˱ ˴˯ǃ ̠ƶĈȺ ˥Ƶ5 Ơư˦ǒ (

 ý˦ḧƙā˙ƕ þå˗˳˯ƪǙ Ǒƞî˦˸ǈ ˦ɂïƓ˹˻ƪIPsec  ïā˙ǆ ƗḪ̇ ơ Ɋƺưā ˙˻ƽ˵˯ƕ ˚˻˸˯ǒ ɏ˗ǃå
ƪå˦ǃå  èƓɜ ˵ǃå Ǐǃã çíïå˦ǃå ā çïíƓ˶ǃå èƓǈƓ ˮǃå ÿåï˗ƞ āá Ǌ ƞ˦˯ǃå ç̊ ǌƞá  ýǚƤ ˥ǆ Ɨƶ

ƗȻƓ˸˲ǃå Stallings, 2007)  ( 
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) Ɇɜ˵ǃå5 þå˗˳˯ƪå (IPsec èƓɜ ˵ǃå ç̊ ǌƞá ǑƼ 

 
   ǑƼ ßƓƞā(WMO,2016)  ˥ǆ ú˗ǌǃå ÿáIPsec    ˙˻ƽ˵˯ǃå ýǚƤ ˥ǆ ÿƓǆǕå ˙˻Ƽ˦ƙ

ßå̊ ƞá ç˗Ƶ Ǐǃã Ɨ Ǆ˸ƶǃå ˤ ˴ǀ˯ƕ ˣǃî ˤ˯ɂā ÜƗƿíƓ˶˸ǃåā  ɏ˦ƿ Ɇơ ɖǄƤ Ǐǃã ɏí˓ǒ Ɠ˸ǆ ƗȻƓƺǄǃ
þå˗˳˯ƪƓȺ èƓǈƓ ˮǃå ýíƓ ƙ ǑƼ ÿƓǆƓˢǈ ˔ƹ̇ ǒ Ɠǆ˗˹Ƶ ǑǃƓ˯ǃƓȺ Ü IPsec  ĄǙāá Ɠ˸ǌ˻ǄƵ ̝ Ȼ˱

) ýā˗˱ǃåā ÜƓǌǆå˗˳˯ƪå ÿå˗ɂ̇ ǒ Ǒ˯ǃå èƓǆ˗˳ǃå ˗ǒ˗˲ƙ3(  èƓǆ˗Ƥ ˝˳ǄǒIPsec. 
 

) üĀ˕˯ǁä3(     çƑǄ˕ƢIPsec 
èƓǆ˗˳ǃå  ý˦ḧƙā˙ƕAH  ƗƿíƓ˶˸ǃåā ˙˻ƽ˵˯ǃå ý˦ḧƙā˙ƕESP   

 Ɨ ơǚƮ ˤɜ˲˯ǃå Ɨ ơǚƮý˦Ƥ˗ǃå ½ ½ 
ýƓ˶ƙǙå Ɨǆǚƪ ½ ½ 

èƓǈƓ ˮǃå ɆƮá ƗƿíƓ˶ǆ ½ ½ 
çíƓƶ˸ǃå þ̊ ˲ǃå ˞Ƽï ½ ½ 

Ɨɂ̇ ˴ǃå  ½ 
çíā˗˲˸ǃå ïā˙˸ǃå ƗḪ̇ ơ ɖƼ˗ƙ Ɨɂ̇ ƪ  ½ 

 

 

 ˕ǈ̇ ˯ǈǙå ÿƓǆå ý˦ḧƙā˙ƕ Ɇ˸ƶɂāIPsec  Ɠ˸ǋā èƓ Ǆ˸ƶǃå ˥ǆ ˥˻ƶưā ǑƼ:  ÜɆǀ˹ǃå ƴưā
 ÿ˦ɜȻ ̟ ơ˻ ˃ ˷ǆ Ǐǃã ˃ ˷ǆ ˥ǆ ýƓ˶ƙǙå Ǌ̓ ʕ˯ǒ ɏ̠ǃåIPsec  þƓsǈ ǑƼ ƓĄ˹˷˸ ǆ

 ˥Ƶ ˥ ǃ˻ā˓˴ ǆ ÿ˦ƽ˷ ǃ˸å ÿ˦ɜȻ Ǚ ɏ̆ǃå ɖƽ˹ǃå ƴưā Ü̇ƤǙå ƴư˦ǃå .˃ ˷ ǃ˸å Ɇ˻ƺ˵ƙ
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IPsec ) Ɇɜ˵ǃå Ơư˦ɂā .Ɨ˸ǌ˸ǃå ǉ˘ǌƕ ˤǌ˹ǆ ˞ƶȺ þ˦ǀȻ ˥ḧǃ6) Ɇɜ˵ǃå ā (7 ɆǂƓ ˀ (
.˥˻ƶư˦ǃå ǑƼ èƓǈƓ ˮǃå þ̊ ơ 

 
Ɇɜ˵ǃå )6(  èƓ Ǆ˸ƵIPsec Ɇǀ˹ǃå ƴưā ǑƼ 

 
Ɇɜ˵ǃå )7(  èƓ Ǆ˸ƵIPsec ƽ˹ǃå ƴưā ǑƼɖ 

 

 ) ˙ˮ˯ƶɂāIPsec ɏ˦˯˲Ȼ ˦ǌƼ ÜƓĄǈƓǆá ̇ǂ˰Ǖå ̇ǒ˻Ɠƶ˸ǃå ̠ơá (  ßƓ˵ǈƎȺ þ˦ǀƙ èǙ˦ Ḫ˦ƙā˙ƕ ǏǄƵ
 Ɠǌǆå˗˳˯ƪǙ ˙˻ƽ˵˯ǃå Ơ ƙƓƽǆ ǏǄƵ ôāƓƽ˯ǃåā Ɨ˴Ǆ˱ǃå ƗȻå˗ƕ ǑƼ ˗ǀƶǃå ˥˻ƕ ƗǃíƓ ˯ǆ ƗƿíƓ˶ǆ
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 ƗȻƓ˸˲ǃå ÿåï˗ƞ Ɇ˰ǆ ÿƓǆǕå èƓȺå˦ƕ ˥˻ƕ āá ˥˻ƽ ˷ǆ ˥˻ƕ èƓǈƓ ˮǃå Ɇǀǈ ƗȻƓ˸ơ ÜƗ˴Ǆ˱ǃå ßƓ˹ƛá
 ç̊ ǌƞá āá .Ǌ ƞ˦˯ǃå (GOKULAKRISHNAN, JAYANTHI,2014): 

1.1.3.1 .  ƕƽìƑ˴˶ǁä ðàî üˤḥƗĀ˗Ɠ (AH) 
    ) þ̊ ơ ǏǄƵ ƗƿíƓ˶˸ǃåā èƓǈƓ ˮǃå ÿƓǆá ý˦Ḫ˦ƙā˙ˮǃå å˘ǋ ˙Ƽ˦ǒIP ɆǆƓḧƙ Ǒ˹ƶȻ Ɠ˸ǆ Ü(

 Ɠ˸Ḫ ̞ǈ̇˯ǈǙå ̇ˮƵ ƓǌǃƓǀ˯ǈå ßƓ˹ƛá þ̊˲ǃå Ɏ˦˯˲ǆ ǏǄƵ èǚǒ̠ƶƙ ßå̇ƞã ƗǈƓɜǆã þ̠Ƶā èƓǈƓˮǃå
 ƗḪ̇ ơ Ɨ ʽ˶ƙ Ǐǃå ƗƼƓưǗƓȺ ÜƗɜ ˵ǃå ç̊ ǌƞáā Ɨ˸ˢǈǕåā þ˗˳˯˴˸ǃå ǏǄƵ ƗƿíƓ˶˸ǃƓȺ þ˦ǀȻ

 ƓǌƼ̇ Ƶ Ǒ˯ǃåā ƗƑ̊ ˱˯ǃå Ɨ ǆðïå˦Ƥ ýǚƤ ˥ǆ ƗƽǄ˯˳˸ǃå èƓ˸˱ǌǃå ƴ˹˸ǃ ïā˙˸ǃå(Sahu& 
Ghosh, 2017)   "ƗǃƓƪ̇ǃå ̋ Ǆ˳ǆ" Ǐ˸ ƙ˴ ç̠ɂ̇Ƽ Ɨ˸  ʾƝ˯˹Ĉƙ èƓǈƓˮǃå í̠˲ƙ Ɨ˸˶ Ⱥ ƓǌǈƋȺ

)Ɇɜ˵ǃå Üï̠˶ ǃ˸å ˥ǆ ɖǀ˲˯ǃå ʕƙ Ǌǈá èƓƛáā ƗƿíƓ˶ ǃ˸åā èƓǈƓˮǃå ɆǆƓḧƙ ǑƼ þ̠˳ ˯˴Ĉƙ8( 
 ùǃ ý˦ḧƙā˙ˮǃ Ǒˠ ˠ˳˯ǃå Ɇ˻˰˸˯ǃå Ơư˦ǒAH. 

 
) Ɇɜ˵ǃå8 ùǃ ý˦ḧƙā˙ˮǃ Ǒˠ ˠ˳˯ǃå Ɇ˻˰˸˯ǃå (AH 

 
1.1.3..2  ƕǁˤ˶Ɵ üˤḥƗĀ˗ƓƕƻǂƸ˶ǁä þƑǄǓä  (ESP)  

  å˘ǋ þ˗˳˯˴Ȼ .ï˗˶˸ǃå ƗƿíƓ˶ǆā èƓǈƓ ˮǃå ɆǆƓḧƙ ā Ɨɂ̇ ƪ èƓǆ˗Ƥ ý˦Ḫ˦ƙā˙ˮǃå å˘ǋ ˙Ƽ˦ǒ
) þ˗ǀ˯˸ǃå ˙˻ƽ˵˯ǃå ïƓ ʹǆ ý˦ḧƙā˙ˮǃåAES ǏǄƵ Ǒƺ ˹ɂā ˙˻ƽ˵˯ǃå Ɇ˯Ḫ Ɇ˴Ǆ˴ƙ ƴưā ǑƼ (

) Ɇɜ˵ǃå  Ơư˦ɂā .˙˻ƽ˵˯ǃå Ɨ ǆðïå˦Ƥ ˛ƽǈ þå˗˳˯ƪå (Ɇˮǀ˯˴˸ǃåā Ɇƪ̇ ˸ǃå)˗ǀƶǃå9 Ɇ˻˰˸˯ǃå (
˳˯ǃå) ý˦ḧƙā˙ˮǃ Ǒˠ ˠESP( (GOKULAKRISHNAN, JAYANTHI,2014). 
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) Ɇɜ˵ǃå9 ý˦ḧƙā˙ˮǃ Ǒˠ ˠ˳˯ǃå Ɇ˻˰˸˯ǃå (ESP 

 

1.1.3..3 ) æîäìǕäĀ ƞ ƗƑƻ˶ǁä üìƑ Ɨ üˤḥƗĀ˗ƓKey Management( 
) þå˗˳˯ƪå èƓɜ ˵ǃå ç̊ ǌƞá ǏǄƵ ˔˱Ȼ ˞ƶ ǃå Ɠǌ˷ƶȺ ƴǆ ˗ǀƶǃå ɆƮå˦ƙ Ɇƞá ˥ǆSAs (

) ǏǄƵ ɏ˦˯˲ƙ Ǒ˯ǃåā ̠ǀƶǃå ˥ƕ˻IPsec) ˙Ƽ˦ɂā ÜƓǌƙ˗ǆā Ơ ƙƓƽ˸ǃå Üèǚɂ˦˲˯ǃå Ü(IPsec( 
 ùǃ Ơ ƙƓƽ˸ǃå çïåíã ˥ǆ ˥˻Ƶ˦ǈVPNèƓɜ ˵ǃå ˙ˮƵ ƗǆƓƶǃåParmer, Meniya, 2013) (: 

- ƞ ƗƑƻ˶ǁä æîäìâ Ʉ˹ǁì ýíƓ ƙ ˤ˯ɂā Ɨ˯ƕƓƛā ç̇ ˻ƺƮ Ɨɜ Ƭ Ɨ˭˻ƕ ǑƼ ÷˦ ˹ǃå å˘ǋ þå˗˳˯ƪå ˥ɜ˸Ȼ :
Ɠǌ˷ƶ ǃ ƗƼā˙ƶ˸ǃåā ƗǄ˶˯˸ǃå ˗ǀƶǃå ˥˻ƕ Ɨɂ̇ ˴ǃå Ơ ƙƓƽ˸ǃå ƙǙå ˤ˯ǒ ÿá Ɇˮƿ ˞ƶ ǃå .ýƓ˶ 

-  :ƞ ƗƑƻ˶ǂǁ ƕɀĀ˕˹ǁä æîäìǕä) ˕ǈ̇ ˯ǈǗå ëƓ˯ƽǆ ýíƓ ƙ ˤƪƓȺ ú̇ ƶƙIKE ý˦Ḫ˦ƙā˙ˮǃå ˦ǋā (
 ßƓ˵ǈǗ þ˗˳˯˴˸ǃå Ǒưå̇ ˯ƼǙå(SAs)  þƓǌ˸ǃå ˤǋá ˥ǆ ˗ǀƶǃå ˥˻ƕ ƗƿíƓ˶˸ǃå ˙ˮ˯ƶƙā ÜƓǌǃíƓ ƙā

í ÿ˦ḧƙ ÷˦˹ǃå å̆ǋ þ̠˳ ˯˴ƙ Ǒ˯ǃå èƓɜ˵ǃåā Üý˦ḧƙā̇ˮǃå å̆ǋ Ɠǌƕ þ˦ǀȻ Ǒ˯ǃå˹ǒ .Ɨ ɜ ǆƓ 
 

 .2.1.3 úƑƻǆǗä çǗʕ ḥƗĀ˗Ɠ 
) ƕ˞ƾǆ Ǎǁâ ƕ˞ƾǆ ˣǄ Ǐƾƻ˷ǁä üƑ˴ƗǗä üˤḨˤƗĀ˗ƓPPTP( 
) èåïƓ˟ã ˃ Ǆƺƙ ǑƼ ý˦ḧƙā˙ˮǃå å˘ǋ Ɇ˸Ƶ Ɇ˰˸˯ǒPPP)þ̊ ơ ǑƼ (IP ˙ˮƵ ƓǌǃƓƪïã ˤ˯ǒ Ǒ˯ǃå (

 Ɨˠǀǈ ˥ǆ ôāƓƽ˯ǃåā  ƗƿíƓ˶˸ǃƓȺ þ˦ǀȻ Ɠ˸Ḫ Ǌ˯ǈƓ Ʈā ûƓƽǈǙå ßƓ˵ǈƎȺ þ˦ǀɂā Ü˕ǈ̇ ˯ǈǗå Ɨɜ Ƭ
 Ɨˠǀǈ Ǐǃã˥ǆ Ɨǃ˗ƶǆ Ɨ˳˴ǈ þ˗˳˯˴ɂā ǉ̇ ˮƵ ˙˸ƙ èƓǈƓ ƕ ɏǕ )Generic Routing 

Encapsulation ɆƑƓƪ̇ ǃå ǑƼ ˤɜ˲˯ǃå ˤƵí ǏǄƵ ïíƓƿ ˦ǋā Ü (  ýƓ˶ƙå çïåíƎȺ ƗƮƓ˳ǃå 
)VPN˗ǀƶǃå ˥˻ƕ ç̇ ƬƓ ǆ ˙˸ƙ Ǒ˯ǃåā ((FCMI, Others, 2013)   
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 .1.3.3  ƕ ǆƑˮǁä ƕƾ ˞ǁä ɔƻǆ üˤḨˤƗĀ˗Ɠ(L2TP) 
   ïƓƬá(FCMI, Others, 2013)    Ǐ˸˴Ȼ ý˦Ḫ˦ƙā˙ƕ þ˗˳˯˴Ȼ ý˦ḧƙā˙ˮǃå å˘ǋ ÿá Ǐǃå

) þ˗˳˯˴˸ǃå èƓǈƓ ƕ Ɋˠ˳ǆUDP) èåïƓ˟ã ˃ Ǆƺ˯ƕ þ˦ǀɂā ÝûƓƽǈǙå ƗǈƓ ˶ǃ (PPP (
) èƓɜ Ƭ ˙ˮƵ ƓǌǃƓƪïǗIP) āá (X.25 ) āá (Frame Relay) āá (ATM Ǌǈá Ɠ˸Ḫ Ü (

 Ɨǀ ˠǃå ˙ˮƵ èǙ˦ Ḫ˦ƙā˙ˮǃå çí˗ƶ˯ǆ þ̊ ˲ǃå Ɇǀ˹ǃ ˃ Ǆƺ˯ǃå ƗǄ˻ƪā í˗˲Ȼ2ǃƓƹā Ü Ɇ˶ Ȼ˲ Ɠǆ ĄƓ
) ýƓ˶ƙå ǏǄƵ þ˗˳˯˴˸ǃåL2) èƓ ˹ǀ˯ǃå Ɏ˗ơã þå˗˳˯ƪƓȺ Ɨɜ ˵ǃå Ǐǃã ý˦Ʈ˦ǃå þíƓ˳Ⱥ (ISDN 

 āADSL) Ɇɜ˵ǃåā .Ɨ ǄƤå˗ǃå èƓ˴ƪ˓˸ǃå èƓɜ ˵ǃ ƗȺå˦ˮḪ Ɇ˸ƶȻ Ǌǈá Ɠ˸Ḫ Ü(10(  Ɨ ˹ƕ Ơư˦ǒ
L2TP  ˥˻ƕ ˤ˴ǀ˹ƙ Ǒ˯ǃåā(LAC) ) ā(LNS  
 

 
) Ɇɜ˵ǃå10  ýƓ˶ƙå (L2TP 

 
 .1.34. ƕ˷ǄǑä Ʉ˹Ƭˤ˭ǁä ˖ƢƇǄ ƕƾ ˝ üˤḥƗĀ˗Ɠ (SSL)       

 ƓĄƮƓƤ ƓĄơƓ˯ƽǆ þ̠˳ ˯˴ɂā ̞ǈ̇˯ǈǗå ̇Ƶˮ ÿƓǆƋȺ èå̠˯˹˴˸ǃå Ɇǀǈ ǏǄƵ ý˦Ḫ˦ƙā̇ˮǃå å̆ǋ Ɇ˸ƶȻ
) ýƓ˶ƙå ˙ˮƵ ƓǌǄǀǈ ˤ˯ǒ Ǒ˯ǃå èƓǈƓ ˮǃå ˙˻ƽ˵˯ǃSSL Ɇ˻˸ƶǃå ƗƿíƓ˶ǆā ɆǆƓḧ˯ǃå ˙Ƽ˦ǒ Ü(

) Ɨ˴Ǆƞ ßƓ˵ǈã ýǚƤ ˥ǆ Ɇ˸ƶȻ ÜþíƓ˳ǃåāHTTP Ɇ˻˸ƶǃå ˥˻ƕ (Ɨ˴Ǆƞ ßƓ˵ǈã ˤ˯ǒ ÜþíƓ˳ǃåā 
SSL  ˗ƞå˦˯ǃå ˥˻˻ƑƓǌ˹ǃå ˥˻ǆ˗˳˯˴˸ǃå ˥ǆ ˔Ǆˠ˯ǒ Ǚ ˣǃ˘ǃ ÜƠƽ˶˯ǆ ɏá ˥ǆ ǑƪƓƪá Ɇɜ˵Ⱥ

 Ɇ˻˸ƶǃå ˔ǄˠȻ ÿá í̇ ˱˸Ɂā ÝƗƮƓ˳ǃå Ɨɜ Ƭ Ǐǃã ý˦Ʈ˦Ǆǃ ƗƮƓ˳ǃå ˙ƙ˦˻ˮ˸ḧǃå ç̊ ǌƞá ǏǄƵ
 ýƓ˶ƙå ßƓ˵ǈã çïā̇ư Ǐǃã Ǌ̓ ̇˻ ƙ˵ Ɇ˻˸ƶǃå Ǐǃã ƗǃƓƪï þíƓ˳ǃå Ɇƪ̇Ĉǒ Üíïå˦˸ǃå Ǐǃã ý˦Ʈ˦ǃå
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Ü˥ǆà  þƓƶǃå ëƓ˯ƽ˸ǃå ÿå þíƓ˳ǃå ˗˱Ȼ Ɠǆ˗˹Ƶā ÜþƓƶǃå ëƓ˯ƽ˸ǃå ÿƓǆá ɆǆƓƶ˸Ⱥ Ɇ˻˸ƶǃå ˔˻˱˯˴Ȼ
 ýƓ˸˯ǂå í̇ ˱˸Ɂā ÜƗƿíƓ˶˸ǃå Ɇƞá ˥ǆ Ɇ˻˸ƶǃå Ǐǃã Ɨ ˸ƿï çíƓǌƬ Ɇƪ̇ ɂā ˔˻˱˯˴Ȼ ɖƕƓˠ˯ǆ
 ßƓ˵ǈã ˤ˯ǒ ˣǃî ˗ƶȺ ÜƗ˲ǃƓƮ çíƓǌ˵ǃå ÿá ˥ǆ ɖǀ˲˯Ǆǃ Ɇ˻˸ƶǃå Ǐǃã ˙ǆǕå í˦ƶȻ Ɨ Ǆ˸ƶǃå ǉ˘ǋ

 Ɨ˴ǄƞSSL ˸ƶǃåā þíƓ˳ǃå ˥˻ƕ Ɨɜ Ƭ ˙ˮƵ ƓǌǃƓǀ˯ǈå ßƓ˹ƛá èƓǈƓ ˮǃå ˙˻˻ƺƙ þ˗Ƶ ÿƓ˸˷ǃā ÜɆ˻
 þ˗˳˯˴Ȼ ˕ǈ̇ ˯ǈǙåSSL  þíƓƤ Ɨˠƪå˦ƕ ƗƑ̊ ˱˯ǃå Ɨ˸ ʾ æƓ˴ơ ˤ˯ǒ ˖˻ơ ÜƗƑ̊ ˱˯ǃå Ɨ ǆðïå˦Ƥ

 ƗǄƪ̇ ˸ǃå èƓǈƓ ˮǃå ÿá ˥ǆ ˗ǂƋ˯ǃå ˥ɜ˸Ȼ ÿƓ˯˸ ʿǃå ÿƓƙƓǋ ɖƕƓˠƙ åîƎƼ Ü ˔ɂ˦ǃå Ơƽ˶˯ǆā ˔ɂ˦ǃå
)Ɇɜ˵ǃåā ÜƓǋ̇ ˻˻ƺƙ ˤ˯ǒ ˤǃ11ƼƓ˶˸ǃå Ɨ Ǆ˸Ƶ Ơư˦ǒ (Ɇ˻˸ƶǃåā þíƓ˳ǃå ˥˻ƕ Ɨ˲ 

)Venkateswari, Purusothaman, 2009(. 
 

 
) Ɇɜ˵ǃå11.Ɇ˻˸ƶǃåā þíƓ˳ǃå ˥˻ƕ Ɨ˲ƼƓ˶˸ǃå Ɨ Ǆ˸Ƶ ( 
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3- çƑƜƑ˭˷˭ƨǗä 
 ùǃå Ɨ ˹ǀƙ ÿá Ǐǃå Ɨƿï˦ǃå ǉ˘ǋ ˕˶ǄƤVpn  ̇˻Ƽ˦ƙ ýǚƤ ˥ǆ èƓɜ˵ǃå ˥ǆǕ ĄǙƓƶƼ Ąǚơ þ̠ǀƙ

Ǖå Ǐǃã ý˦Ƥ̠ǃå Ɇ˻˱ ˴˯ǃ ̠ƶĈȺ ˥Ƶ ˥˻ǆ̠˳ ˯˴˸Ǆǃ  ˥ǆĊå ý˦Ʈā ïƓ˴ǆƴƿå˦ǆ ˥ǆ ƗƮƓ˳ǃå Ɨ˸ˢǈ 
 ʕ˯ǒ Ǒ˯ǃå èƓǈƓˮǄǃ ƗƮ˦ ˶˳ ǃåā ÿƓǆǙå ˥˸˷Ȼ û˦ƛ˦ǆ Ɋƪā ̇ˮ˯ƶƙ Ɨ˹ǀ˯ǃå ǉ̆ǌƼ Üç̠˻ƶȺ
 Ɛ˵ ƙ˹ Ǒưå̇˯Ƽå Ɇɜ˵Ⱥ ƗǄ˶ ǆ˯ èƓɜƬ ǑǌƼ  ÜƗǆƓƶǃå èƓɜ˵ǃå ̇ˮƵ ƓǌǄǀǈ āá Ąå̠˻ƶȺ Ɠǌƶưā

 ÿå Ɠ˸Ḫ .ç̇ƽ˵ǆ Ɨưå̇˯Ƽå ûƓƽǈá ýǚƤ ˥ǆ ˥ǆĊå Ǒưå̇˯Ƽå ýƓ˶ƙáVpn  Ɨ ˹ˮǃå ˥ǆ ˗˻ƽ˯˴ƙ
˲˯ǃå Ɠǌ˷ƶƕ ɉƓƙïǙƓȺ ĄƓ̓å̇ƺƞ ƗƵð˦˸ǃå ƴƿå˦˸ǃƓȺ ƗƮƓ˳ǃå èƓɜ˵Ǆǃ Ơ˸ ƙ˴ ̟ ơ˻ èƓɜ˵Ǆǃ Ɨ˯

 èƓɜ Ƭ Ɨˠƪå˦ƕ ˞ƶ ǃåWAN  ǉ˘ǋ ÿá Ɠ˸Ḫ ÜƗ Ǆ˲˸ǃå èƓɜ ˵ǃå ˝ƑƓ˶˳Ⱥ ɋƓƽ˯ơǙå ƴǆ
 xǃ̆ǃ  .˃ ǃƓḧ˯Ǆǃ ǏǈíǙå ̠˲ ǃå ƴǆ ýƓ˶ƙǚǃ Ɏ̇Ƥá úå̇˟á ˃ ˷ƙ ÿá Ɠǌǃ ˥ɜ˸Ȼ Ɨ˹ǀ˯ǃå

 Ɨ ˹ǀƙ ɄƮā ˥ɜ˸ȻVPN  ā Ɨ ˹ǀƙ ƓǌǈƓȺ ˥ǆá ǑƼ Ơưå˦ǃå Ɠǋ̇ ˻ƛƋƙ ˔ˮ˴Ⱥ Ɇˮǀ˯˴˸Ǆǃ ç˗Ƶå
 ˃ ǃƓḧƙ Ɇ˸˲ƙā èƓɜ ˵ǃå çïåíɀā þíå˦˳ǃå ßå̇ ˵ǃ ˃ ǃƓḧ˯ǃå ˞ ʽ˳ƙā èƓǈƓ ˮǃå Ɨ Ʈ˦˶Ƥā

.˔ɂï˗˯ǃå ÜƗǈƓ ˶ǃå ÜɆ˻ƺ˵˯ǃå 
 

4-     ƕƬǘ˱ǁä 
  ˔Ǆƹå ýāƓ˲ƙ èƓ˴ƪ˓˸ǃå ßƓ˲ǈá ƴ ˸ƞ ǑƼ ˞ƶ ǃå Ɠǌ˷ƶȺ ƴǆ ɆƮå˦˯ǃå ƗƮƓ˳ǃåā ƗǆƓƶǃå

 Ɨ˹ǆà èǙƓ˶ƙå ˙ˮƵ ˤǃƓƶǃå ˙˻Ƽ˦ƙ Ɇƞá ˥ǆ ˣǃ˘ǃ .ˤǌƶƿå˦ǆ ˥Ƶ ˙ˢ˹ǃå ˞ƺȺ Ɨƿ˦ƛ˦ǆā Ɨɂ̇ ƪā
 ɉƓǀǈ Ɇ˻Ǆ˲ƙ ˔˱Ȼ ƗǆƓƶǃå èƓɜ ˵ǃå ˙ˮƵ Ɨǃ˦ǀ˹˸ǃå èƓǈƓ ˮǄǃ Ɨ Ʈ˦˶˳ǃåā ƗȻƓ˸˲ǃåā ÿƓǆǙå
 ïå˗˱ǃƓḪ Ɨ ǈā˙˯ḧǃǙå èƓ˸˱ǌǃåā èå˗ǒ˗ǌ˯ǃå ƴ˹˸ƙ Ǒ˯ǃå Ɨ ˹ǆǙå èƓ ˹ǀ˯ǃå ˙˻Ƽ˦ƙā Ʉƶ˷ǃå

 Ɨưå̇˯ƼǙå èƓɜ˵ǃåā ûå̇˯ƤǙå Ʉ˵ Ḫ ʕs ǈā ɏïƓ˹ǃå˲ǃå ð˙ƕå ˥ǆ ˙ˮ˯ƶƙ Ǒ˯ǃåā ƗƮƓ˳ǃå ý˦Ǆ
 ǑƼ .˔ɂ˦ǃå ǏǄƵ ç˗˹˯˴˸ǃå èƓǆ˦Ǆƶ˸ǃå Ɨ˸ˢǈå ˙ˮƵ Ɨǃ˦ǀ˹˸ǃå èƓǈƓ ˮǄǃ ÿƓǆǙå ˙˻Ƽ˦˯ǃ Ɨ ˹ǆǙå
 èǙ˦ Ḫ˦ƙā˙ˮǃåā èåßå̇ ƞǙåā ƗƮƓ˳ǃå Ɨ ưå̇ ˯ƼǙå Ɨɜ ˵ǃå Ɨ ˹ǀƙ Ɨ˵ƿƓ˹ǆ ˤƙ Ɨƿï˦ǃå ǉ˘ǋ

) ˕ǈ̇ ˯ǈǙå ÿƓǆå ý˦ḧƙā˙ƕ Ɇ˰ǆ Ɇ˻˶ƽ˯ǃƓȺ Ɨǆ˗˳˯˴˸ǃåIPsecþ˦ǀȻ ɏ˗ǃå (  ̇ƽ˵Ĉƙ ûƓƽǈå ƴ˹˶ Ⱥ
)ûƓƽǈǙå èǙ˦ ḧƙā˙Ɂā Ɠǌƿå̇ ˯Ƥå ƴ˹˸ǃ ƓǌƽǄƺƙā èƓǈƓ ˮǃåL2TP) ā (PPTP Ɇ˻Ǆǀ˯ƕ ˚˻˸˯ƙ Ǒ˯ǃå (

) ý˦ḧƙā˙ƕ ā èƓǀƽ˹ǃåSSL ý˦ḧƙā˙Ɂā ƗƿíƓ˶˸ǃåā ɆǆƓḧ˯ǃå ˙Ƽ˦ǒ ɏ˗ǃå ((SSH)  ˤǋƓ˴Ȼ ɏ˗ǃå
 .Ɨɜ Ƭ ɏá ǑƼ ç˗ǀƵ ɏá Ǐǃå ý˦Ʈ˦ǃåā ûƓƽǈǙå ßƓ˵ǈá ǑƼ 
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ϝУЮϜ ϼϜϹЧв пЯК ϟуϠϝжцϜ дϜϼϹϮ ϣжнЇ϶ ϽуϪϓϦϣЦϝГЮϜ сТ ϹЦ 

ìˤƻ˷˶ǁä îƑ˶Ƴ ˕˶˰Ǆ .ý 
Ɨ ǈ˗˸ǃå Ɨƪ˗˹ǌǃå ˤ˴ǀȺ ˙ưƓ˲ǆ 

Ɠ ˮ˻ǃ Ü˛˸˳ǃå Ü˔ƿ̇ ˸ǃå ƗƶǆƓƞ ÜƗƪ˗˹ǌǃå Ɨ Ǆǂ 
mohammedelmanfud@gmail.com 

:˛˱ǂ˶ǁä 
 ̠ƿƓƽǃå ïå̠ǀǆ ǏǄƵ ̝ ƕ˻ƓǈǕå ÿåï̠ƞ Ɨǈ˦˵Ƥ ̇˻ƛƋƙ Ǐǃã ̟ ǃ˲å å̆ǋ û̇ ƙɣǑƼ ƿƓˠǃåÜƗ  ˖˻ơ

 ˤǌǆ ˙˻ƛƋƙ Ɠǌǃ ÿáǑƼ  ˗ƿƓƽǃå ïå˗ǀǆ ǏǄƵ ˙˻ƛƋƙ ˥ǆ Ɠǌǃ Ɠ˸ǃ ˣǃîā ǉƓ ˸ǃå íå˗ǆɀā Ɇǀǈ Ɨ Ǆ˸Ƶ
 ïå˗˱ǃåā ǉƓ ˸ǃå ˥˻ƕ üƓḧ˯ơǗå ˥Ƶ ƝƙƓ˹ǃåǑǄƤå˗ǃå .æ˦ˮǈǖǃ 

 ˤƵƓǈ Ɠ˸ǋ˗ơá Ü˥˻˯ƽǄ˯˳ǆ ˥˻˯ǈ˦˵˳Ⱥ ˔˻ƕƓǈǕå ˥ǆ ÷˦ ˹ǃ ƗǃƓơ Ɨƪåïí ˖˲ ǃå ǑƼ ˤƙ ˖˻ơ
)‗ πȢπςωπυ) ˥˵Ƥ ˙ƤǕåā (‗ πȢπχρφυ ƗƼ̇ ƶ˸ǃ èǙāƓ˲ǆ ç˗Ƶ ßå̇ ƞɀā Ü(

.(Ɋƺ˷ǃå ˕˸ƪ) ǏǄḧǃå ɊƹƓ˷ǃå ǏǄƵ æ˦ˮǈǕå ïå˗ƞ Ɨǈ˦˵Ƥ ˙˻ƛƋƙ Ɏ˗ǆ 
 üƓḧ˯ơǗå ˗ƿƓƼ ïå˗ǀǆ íåð æ˦ˮǈǕå ïå˗ƞ Ɨǈ˦˵Ƥ ïå˗ǀǆ íåð Ɠ˸ǄḪ Ǌǈá Ǐǃã Ɨƪåï˗ǃå ˕˶ǄƤā

ǑǃƓ˯ǃƓɁā .ƗƿƓˠǃå ǑƼ ˗ƿƓƽǃå ïå˗ǀǆ íåð 
å ÷˦ ǈ ïƓ ˯Ƥå ˗˹Ƶ ƗȻƓ˹ƶǃƓȺ Ɨƪåï˗ǃå ǉ˘ǋ ǏƮ˦ƙāå Ɨ ˹ˮǃå ƴɂïƓ˵ǆ ǑƼ þ˗˳˯˴˸ǃå ˔˻ƕƓǈǕ ÜƗ ˯˲˯ǃ
 Ɨ ɜ ǃāï˗˻ǌǃå çßƓƽḧǃå ˖˻ơ ˥ǆ ˣǃîāǑ˯ǃåā  ïå˗ƞ Ɨǈ˦˵Ƥ ïå˗ǀ˸Ⱥ ˙ƬƓ ǆ Ɇɜ˵Ⱥ ˙ƛƋ˯ƙ

.æ˦ˮǈǕå 
 :ƕǁä˕ǁä çƑ˶ǂḥǁä.Ɨǈ˦˵˳ǃå Üæ˦ˮǈǕå ÜüƓḧ˯ơǗå ˗ƿƓƼ ÜƗƿƓˠǃå ˗ƿƓƼ 

 
Abstract:  

This paper deals with the effect of the pipe roughness on energy 

losses, as it has an important effect on the process of transporting 

and supplying water, because of its impact on the amount of losses 

resulting from the friction between the water and pipe walls. 

Where a case was studied for a type of pipe with two different 

roughnesses, One is soft (‗ πȢπςωπυȟ and the other is coarse 

mailto:mohammedelmanfud@gmail.com
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‗ πȢπχρφυ), and several attempts were made to find out the 

effect of the roughness on the total head. 

The study concluded that the greater the amount of roughness of the 

pipe wall, the greater the amount of friction loss, and thus the greater 

the amount of energy loss.  

This study recommends care when choosing the type of pipe used 

in infrastructure projects, in terms of hydraulic efficiency, which is 

directly affected by the roughness of the pipe wall. 

1- ƕǄ˕ƾǄ 
 Ɏ̠ǆ ǏǄƵ Ąå̇ˮ˻Ḫ ĄƓȻ̠˲ƙ ǉƓ˸ǃƓȺ Ɨɂ̇˵ ǃå èƓƶ˸˯˱˸ǃå íå̠ǆã ƗǄ˸Ƶ ̞ǄɜƬ Ɠ˸ǃƓɣǃåÜƣɂïƓ˯ǃ  ˣǃîā

 ï˦ˠƙā ß˦ ˵ǈ ǑƼ Ɨ ƪƓƪǕå Ɇǆå˦ƶǃå ˗ơá ˗ƶƙ Ɠǋïå̇ ˸˯ƪå ÿƓ˸ưā ǉƓ ˸ǃƓȺ íå˗ǆǗå Ɨ Ǆ˸Ƶ ÿǕ
.Ɨɂ̇ ˵ ǃå èƓƶ˸˯˱˸ǃå 

 Ąåï˦ɣ ƙ ̠ǌƬ Ɏ̆ǃåā ̇ưƓ˲ǃå ̞ƿ˦ǃå Ǐǃã ĄǙ˦Ʈā ǉƓ˸ǃå Ɇǀǈ û̇  ˟èï˦ɣ ƙ ˥ǆ̊ǃå ïā̇ǆ ƴǆā
 Ąå̇ˮ˻ǂǑƼ Ɇǀ˹ǃ Ɨǆ̠˳ ˯˴˸ǃå û̇ ǃɣå Ɇ˷ Ƽá ˥ǆ ̝ ƕ˻ƓǈǕå ̠ƶƙā ÜǉƓ˸ǃå íå̠ǆã èƓǄ˸Ƶ  ā íå˗ǆɀ

]Ąǚ˰ǆ ƗƼ˦˵ɜ˸ǃå èå˦˹ǀǃƓḪ Ɏ̇ƤǕå û̇ ǃɣå ƴǆ ƗǈïƓǀ˸ǃƓȺ ǉƓ˸ǃå1 Ɨǃ˦ǀ˹˸ǃå ǉƓ ˸ǃå ÿá ˖˻ơ Ü[
 èå˦˹ǀǃƓȺ ĄƓ˯ǈïƓǀǆ ƗƞïƓ˳ǃå èƓƛ˦Ǆ˸Ǆǃ ̇˻ Ḫˮ Ɇɜ˵Ⱥ ĄƓư̇ƶƙ Ɇƿá ÿ˦ḧƙ ̝ ƕ˻ƓǈǕå èƓɜƬ þå̠˳ ƪ˯ƓȺ
 ˥ɜ˸Ȼ ĄƓ˷Ȼáā ̇˳˯ǃå ƗǄ˸ƶǃ ǉƓ˸ǃå ô ƶ̇˯ƙ Ǚ ̝ ƕ˻ƓǈǕå þå̠˳ ƪ˯å ̠˹Ƶ Ǌǈá Ɠ˸Ḫ ÜƗƼ˦˵ɜ˸ǃå

 ˙Ƽå˦˯ǆ ˙˻ƹ ˙ǆǕå å˘ǋā ÜƗ ưïǕå Ɨ ƕîƓ˱ǃå ǉƓ˱ƙå ˛ɜƶȺ ƓǌǃǚƤ ƣ˷ǃåþå˗˳˯ƪå ˗˹Ƶ  èå˦˹ǀǃå
 ƗƼ˦˵ɜ˸ǃåǑ˯ǃåā  ïå˗˲ǈå í˦ƞā ˔Ǆˠ˯ƙǑƼƓḪ ǑƼ ]ɖƼ˗˯ǃå ǉƓ˱ƙå2.[ 

 ƗǄưƓƽ˸Ǆǃ èåïƓ Ƥ ç˗Ƶ ˥˻˸˸˶˸Ǆǃ ˙Ƽā Ɠ˸ǆ ƗƽǄ˯˳ǆ ˝ƑƓ˶˳Ⱥ ˔˻ƕƓǈǕå ˥ǆ ÷å˦ǈá ç˗Ƶ ˙Ƽ˦˯ƙ
 ˔˴ơ Ɠǌ˹˻ƕÜƗƞƓ˲ǃå  ˔˻ƕƓǈǕå ˥˻ƕ ƗǈïƓǀ˸ǃå ˗˹Ƶ ˤǌǆ ɆǆƓƵ ˔˻ƕƓǈǕå ÿåï˗ƞ Ɨǈ˦˵Ƥ Ɇ˰˸ƙā

 çßƓƽḧǃå ˖˻ơ ˥ǆ˻ǌǃåÜƗ ɜ ǃāï˗  ǏǄƵ ̝ ƕ˻ƓǈǕå ÿåï̠ƞ Ɨǈ˦˵ ǃ˳ ̇ƬƓ˸ǃå ̇˻ƛƋ˯Ǆǃ Ąå̇sǈ xǃîā
 ˗ƿƓƼ ïå˗ǀǆüƓḧ˯ơǙå ɏ˘ǃåā ]ǏǄḧǃå ƗƿƓˠǃå ˗ƿƓƼ ïå˗ǀǆ ǏǄƵ ˙ƬƓ ǆ Ɇɜ˵Ⱥ ˛ɜƶ˹ǒ3.[ 

2-  ˕ƽƑƻǁä) ˕Ǌ˯ǁä Ǐƺ ˕ƽƑƻǁäǏƺ ) (ƕƽƑ˞ǁäLoss of Head( 
) ˗ǌ˱ǃå ǑƼ ˗ƿƓƽǃåÈˤ˴ǀ˹ǒ (  ƗǆāƓǀ˸ǃå ÷˦ ˹ǃ Ɠǀ ˟Ǐǃã ]˥˻Ƶ˦ǈ4:[ 
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2-1 ) ûƑḥ˭ƟǗä ˕ƽƑƺFriction Loss( 
˥˻ƕ üƓḧ˯ơǙå ˔ˮ˴Ⱥ æ˦ˮǈǕå ý˦˟ ǏǄƵ é˗˲ɂā  ú̇ ƶƙā Üæ˦ˮǈǕå ïå˗ƞā ɖƼ˗˯˸ǃå ƴƑƓ˸ǃå

 Ɠǌǃ ̊ǆ̇ɂā Ɨ˴ Ƒ̇ǃå ̠ƿå˦ƽǃƓȺ ĄƓ˷Ȼá ˚ǆ̇ ƕ)È.( 
2-2 ) (ǏƴƮˤ˶ǁä) Ǐǂ˰˶ǁä ˕ƽƑƻǁäLocal Loss( 

 āá ɖ˻˷˯ǃå Ɇ˰ǆ ɖƼ˗˯Ǆǃ ƗƛíƓ˲ǃå èƓưå̇ ˯ƵǙåā èƓǀƼå̇ ˸ǃå ˔ˮ˴Ⱥ é˗˲ɂāƪ˦˯ǃå ˣǃ˘Ḫā ƴ
)̊ǆ̇ƕ Ɠǌǃ ̊ǆ̇ɂā Ɨɂ˦ǈƓ˰ǃå ̠ƿå˦ƽǃƓȺ ĄƓ˷Ȼá ú̇ƶƙā ÜèƓǆƓ˸˶ ǃå í˦ƞā ̝ˮ˴ȺÈ.( 

ǏǄƵā :˗ǌ˱ǃå ǑƼ ˗ƿƓƽǃå ÿƎƼ ˣǃî 
È В È В È                       (1) 

:ÿá ˖˻ơ 
В È .Ɨ ˴ Ƒ̇ ǃå ˗ƿå˦ƽǃå ÷˦ ˸˱ǆ = 
В È .Ɨɂ˦ǈƓ˰ǃå ˗ƿå˦ƽǃå ÷˦ ˸˱ǆ = 

 üƓḧ˯ơǗå ˗ƿå˦Ƽ Ɨ˸ ʾ æƓ˴ơ ˤ˯ɂāǑƪïåí) ƗǃíƓƶǆ þå˗˳˯ƪƓȺ- ]ǏǄǒ Ɠ˸Ḫ (ìƓ ˴ȻƓƼ5:[ 
È  ʇ Ͻ   Ͻ                          (2) 

:ÿá ˖˻ơ 
‗ ˗˸˯ƶɂā üƓḧ˯ơǙå ɆǆƓƶǆ :ǏǄƵ  ú̇ ƶɂā ÜǑǄƤå˗ǃå æ˦ˮǈǕå ïå˗ƞ Ɨǈ˦˵Ƥā Ɨǆ˦ƶǈ Ɏ˗ǆ

.Ǒƪïåí ɆǆƓƶ˸Ⱥ ĄƓ˷Ȼá 
ὒ é˗˲Ȼ ɏ˘ǃå ý˦ˠǃå :ǏǄƵ    .ɊƹƓ˷ǃå ǑƼ ˗ƿƓƽǃå ǉíå˗˯ǆå 
D ˙ˠǀǃå :ǑǄƤå˗ǃå .æ˦ˮǈǖǃ 
v .ɖƼ˗˯Ǆǃ Ɨˠƪ˦˯˸ǃå ƗƵ̇ ˴ǃå : 
g.Ɨ ưïǕå Ɨ ƕîƓ˱ǃå ƗǄ˱Ƶ : 

 ìƓ ˴ȻƓƼ ƗǃíƓƶǆ þå˗˳˯ƪƓȺ Ɠǋ˗ǒ˗˲ƙ ˤ˯˻Ƽ Ɨɂ˦ǈƓ˰ǃå ˗ƿå˦ƽǃå ƓǆáǏǄƵ ]çï˦˶ǃå5:[ 
È  ʊϽ                                   (3) 

) ÿá ˖˻ơʊ ˗˸˯ƶȻ ɆǆƓƶǆ (ǏǄƵ ÷˦ ǈ  ÿƓɂ̇ ˱ǃå ƴˠǀǆ ɆɜƬ ǑƼ ˙˻ƺ˯ǃåǏǄƵā ɖƑƓƶǃå ÷˦ ǈ 
.˗ƿƓƽǃå ˣǃî ˔ˮ˴Ȼ ɏ˘ǃå 



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   млу 

 

) Ɨɂ˦ǈƓ˰ǃå ˗ƿå˦ƽǃå ïå˗ǀǆ ÿƎƼ þƓƵ Ɇɜ˵ɁāÈ) Ɨ ˴ǈ Ɇ˰˸Ȼ (10%   ĄƓɂ̇ǀƙ( ]6 ïå˗ǀǆ ˥ǆ [
) Ɨ˴ Ƒ̇ ǃå ˗ƿå˦ƽǃåÈ.( 

3- ƕǁƑƟ ƕƨäîì 
 ˔˻ƕƓǈǕå ÿåï˗ƞ Ɨǈ˦˵Ƥ ˙˻ƛƋƙ Ơ ư˦˯ǃǏǄƵ  ˥ǆ ÷˦ ˹ǃ ƗǃƓơ Ɨƪåïí ˤƙ ÜƗƿƓˠǃå ˗ƿå˦Ƽå ˔˻ƕƓǈǕ

 Ɨǈ˦˵˳ǃå ˙˻ƛƋƙ Ɏ˗ǆ ƗƼ̇ ƶ˸ǃ Ü˥˻˯ƽǄ˯˳ǆ ˥˻˯ǈ˦˵˳ȺǏǄƵ .ǑǄḧǃå ɊƹƓ˷ǃå 
 ƗƮƓ˳ǃå èå̇ ˻ƺ˯˸ǃå ƴ ˸ƞ ˕˻ˮ˰ƙ ˤƙ ˖˻ơÜ˥˻˯ǃƓ˲ǃƓȺ Ǐ˯ǃå ƗƼƓ˴˸ǃåā æ˦ˮǈǕå ÷˦ ˹Ḫ  ˤ˯ǒ

 ïå˗ƞ Ɨǈ˦˵Ƥ ˦ǋā ˗˻ơā ˙˻ƺ˯ǆ ßƓǀȺå ƴǆ Ü˙ˠǀǃåā Ɠǋíå˗˯ǆå ǏǄƵ ƗƿƓˠǃå ǑƼ ˗ƿƓƽǃå æƓ˴˯ơå
˯ǃå èå̇ ˻ƺ˯ǃå Ɨˢơǚ˸ǃ æ˦ˮǈǕå á̇ ˠ˯ƪ ǑǏǄƵ .˥˻˯ǃƓ˲ǃå ǚḪ ǑƼ ǑǄḧǃå ɊƹƓ˷ǃå 

3-1 ý˕˱˭˲˶ǁä ïƑǊ˯ǁä ɂƬĀĀ öʕ ǆ 
 Ɇ˸ƶ˸Ⱥ ˔˻ƕƓǈǕå ǑƼ ˗ƿå˦ƽǃå æƓ˴ơ ðƓǌƞ þå˗˳˯ƪå ˤƙ Ɠǋ̇ Ḫî ɖƕƓ˴ǃå ƗǈïƓǀ˸ǃå ßå̇ ƞã ô̇ ƺǃ

) Ɇɜ˵ǃƓȺ Ơư˦˸ǃåā ÜƴƑå˦˸ǃå1(.  
 

 
) Ɇɜ˵ǃå1˔˻ƕƓǈǕå ǑƼ ˗ƿå˦ ƽǃå æƓ˴ơ ðƓǌƞ :( 

 
 ˥ǆ í̠Ƶ ǏǄƵ ɏ˦˯˲Ȼ ɏ˦Ǆƶǃå ß̊˱ǃåā ÜǑǄƽƪā ɏ˦ǄƵ ˥˻˻˴Ƒï ˥˻Ƒ̊ƞ ˥ǆ ÿ˦ḧ˯ǒ ðƓǌ˱ǃå å̆ǋ
 ˖˻ơ ÜƗƿƓˠǃå ˗ƿå˦Ƽ ǏǄƵ ˔˻ƕƓǈǕå ÿåï˗ƞ Ɨǈ˦˵Ƥ ˙˻ƛƋƙ Ɏ˗ǆ ïƓ ˯Ƥå Ɠǌ˻Ƽ ˤ˯ǒ Ǒ˯ǃå ˔˻ƕƓǈǕå
 Ü(æ) êï˗ǆ ñƓ ʿǆ þƓǆá ÿƓ˯ˮ˰ǆ èå̇ ˯ǆ˦ǈƓǆ Ǐ˸˴ƙ (á) ˥˻ǒí˦˸Ƶ ˥˻Ɂ˦ˮǈá ǊȺ ˥˸ȻǕå ß̊ ˱ǃå ÿá

Ϟ 

 

ϒ 
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 ̇ ˯ǆ˦ǈƓ˸ǃå ǉ˘ǋā ˥ ƕ˻ ÷ƓƽƙïǙå ǑƼ û̇ƽǃå ƗƼ̇ƶǆ Ɠ˸ǌ˯ɣƪå˦ƕ ʕ˯ǒ èåǑƙßå̇ ƿ ˷ǃåɊƹƓ  ǏǄƵ
 ˥˻ƕ ˣǃîā Ü[(í) ˥˵˳ǃå æ˦ˮǈǕå āá   (ê) ˤƵƓ˹ǃå æ˦ˮǈǕå] ïƓ ˯ƤǗå ƴư˦ǆ æ˦ˮǈǕå
 ǉƓ˱ƙå ǑƼ ǏǃāǕå Ɨˠǀ˹Ǆǃ ɊƹƓ˷ǃå çßå̇ ƿ Ɇ˰˸ƙ ˖˻ơ Ü˗ơåā ˙˯ǆ ƗƼƓ˴ǆ Ɠ˸ǌ˹˻ƕ Ɇ˶ƽȻ ˥˻˯ˠǀǈ

) ÿƓɂ̇ ˱ǃå(ƹƓ˷ǃå çßå̇ ƿ Ɇ˰˸ƙ ˥˻ơ ǑƼ Ü() Ɨ ǈƓ˰ǃå Ɨˠǀ˹Ǆǃ Ɋ(  .( 
 Üˤɜ˲˯Ǆǃ Ɨ ƑƓɁ̇ ǌḪ Ơ ƙƓƽǆā ô˦ơā ßƓǆ ˃ɂ̇ ˶ƙ ÿå̊ Ƥ ǊȺ ðƓǌ˱ǃå ˥ǆ ǑǄƽ˴ǃå ß̊ ˱ǃåā

.˥˻ƶǆ ˥ǆð ýǚƤ ð˦˱˲˸ǃå ßƓ˸ǃå ˤ˱ơ ñƓ ʿǃ êï˗ǆ ñƓ ʿǆā  
3-2 ïƑǊ˯ǁƑȸ ƕƬƑ˱ǁä çƑǆƑ ˬǁä 
1-  æƓ˴ơ ðƓǌƞ èƓƽƮå˦ǆ ˔˴ơā Ǌǈá ˖˻ơ ÜƗǈ˦˵˳ǃå ɄǄ˯˳ǆ ǑǄƤå˗ǃå Ɠ˸ǌ˲ˠƪ ˥˻Ɂ˦ˮǈá

 Ɨ˸ ʾ ƸǄˮƙ þ˗˳˯˴˸ǃå ˔˻ƕƓǈǕå ǑƼ ˗ƿå˦ƽǃåüƓḧ˯ơǙå ɆǆƓƶǆ ) ýāǕå æ˦ˮǈǖǃ‗

πȢπςωπυ) ˙ƤǕå æ˦ˮǈǕåā (‗ πȢπχρφυ.( 
2-  ˥˻˯ˠǀ˹ǃå ˥˻ƕ ƗƼƓ˴˸ǃå ý˦˟Ǒ˯ǃå Ɠǋíå˗˯ǆå ǏǄƵ ƗƿƓˠǃå ǑƼ ˗ƿƓƽǃå æƓ˴˯ơå ˤ˯ǒÜ  ˣǃîā

 = (˥˵˳ǃå æ˦ˮǈǕåā ˤƵƓ˹ǃå æ˦ˮǈǕå) ˥˻Ƶ˦˹ǃå ǚḧǃ1m. 
3-  = ïƓ ˯ƤǗå ƴư˦ǆ ˥˻Ɂ˦ˮǈǕå ǚḪ ˙ˠƿ17.5mm. 

4- ƛƏƑ˭˷ǁäĀ çƑȸƑ˲˰ǁä 
 ̝ ƕ˻ƓǈǕå ɊƤ ýǚƤ èƓǆƓ˸˶ ǃƓḪ èƓǀ˲Ǆǆ ɏá āá ûƓ˹˯Ƥå āá Ɨƶƪ˦ƙ ɏá í˦ƞā þ̠ƶǃ Ąå̇sǈ

 ƴư˦ǆƗƼƓ˴ǆ (ïƓ ˯ƤǙå 1 Ü(˙˯ǆ .Ɨǆā̠ƶǆ ÿ˦ḧ˯ƪ Ɨɂ˦ǈƓ˰ǃå āá Ɨ́ư˦ ǃ˸å ̠ƿå˦ƽǃå ÿƎƼ ǊǄƵ 
) ƗƿƓˠǃå ǑƼ ǑǄḧǃå ˗ƿƓƽǃå ïå˗ǀǆ ÿƎƼ ˣǃî ǏǄƵāTotal Energy Losses Ąå̠˸ ƶ˯ǆ ÿ˦ɜƪ (

) üƓḧ˯ơǙå ˗ƿƓƼ ǏǄƵ ɊǀƼ .(Friction Loss 
4-1 ǏǁĀǓä ƕǁĀƑ˰˶ǁä 
- ƕǆˤ˳Ƣ ɄƽǓä åˤˬǆǓä 

ʇ πȢπςωπυ  
$ ρχȢυ ÍÍȢ                             , ρÍ .  

( σρφ ÍÍ                       ( ςςπ ÍÍ  
V = 5×ρπ  Í                     t = 19.4 sec                
1   

Ȣ
 ςȢυχχσρπ ÍȾÓÅÃȢ  
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!  
ʌÄ

τ
 
ʌπȢπρχυ

τ
 ςȢτπυρπ   ÍȢ   

Ö  
1

!
 
ςȢυχχσρπ

ςȢτπυρπ
ρȢπχρφ  ÍȾÓÅÃȢ 

È  ʇϽ 
,

$
Ͻ 
Ö

ςÇ
 

È πȢπςωπυ
ρ

πȢπρχυ

ρȢρτψτ

ρωȢφς
 

È πȢπωχρφ ÍȢ 
:ÿá ɏá ÜƗƿƓˠǃå ǑƼ ǑǄḧǃå ˗ƿƓƽǃå ïå˗ǀǆ Ɇ˰˸ƙ Ɨ˸ ʿǃå ǉ˘ǋā 

È πȢπωχρφ ÍȢ 
-   ƕǆˤ˳Ƣ ˗ˮǀǓä åˤˬǆǓä 

ʇ πȢπχρφυ 
$ ρχȢυ ÍÍȢ                             , ρÍ .  

( τσπ ÍÍ                      ( ρσσ ÍÍ                         
  t = 17 sec                       m³  V = 5×ρπ 

1    ςȢωτρρπ m³/sec. 

Ö  
1

!
 
ςȢωτρρπ

ςȢτπυρπ
ρȢςςςψ ÍȾÓÅÃȢ 

È  ʇϽ 
,

$
Ͻ 
Ö

ςÇ
 

È πȢπχρφυ
ρ

πȢπρχυ

ρȢτωυτ

ρωȢφς
 

È πȢσρςπ ÍȢ 
 ǑǄḧǃå ˗ƿƓƽǃå ïå˗ǀǆ Ɇ˰˸ƙ Ɨ˸ ʿǃå ǉ˘ǋā:ÿá ɏá ÜƗƿƓˠǃå ǑƼ 

ḈÈ πȢσρςπ ÍȢ 
 ˥ǆ ƗǃƓơ Ɇḧǃ ̇ Ɠl˸˹ǃå ƗƿƓɣǃå ǑƼ ̠ƿƓƽǃå Ɨ˸  ʾæƓ˴ơā Ɏ̇Ƥà èǙāƓ˲ǆ éǚƛ ßå̇ƞƎɁā

ÜƗǈ˦˵˳ǃå ) ýā˗˱ǃƓȺ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ ƝƑƓ˯˹ǃå ˕ǈƓḪ1.( 
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) üĀ˕˯ǁä1 ƞƮˤǐ .(ûƑḥ˭ƟǗä ɄǄƑƴǄ ) åˤˬǆǔǁʇ) ƕƽƑ˞ǁä Ǐƺ Ǎǂḥǁä ˕ƽƑƻǁäĀ Û(▐■ Ʉḥǁ ˗˟Ƒ˷˶ǁä (
ƕǁĀƑ˰Ǆ 
ƕƴȸä̠ ǁä ƕǁĀƑ˰˶ǁä ƕˮǁƑˮǁä ƕǁĀƑ˰˶ǁä ƕ ǆƑˮǁä ƕǁĀƑ˰˶ǁä ǍǁĀǓä ƕǁĀƑ˰˶ǁä - 

▐╛ ▐╛ ▐╛ ▐╛ ⱦ 

Ȣ  □ Ȣ  □ Ȣ  □ Ȣ  □ Ȣ  

Ȣ  ἵ Ȣ  ἵ Ȣ  ἵ Ȣ  ἵ Ȣ  

 
5- çƑƜƑ˭˷˭ƨǗä 

:ǑƙǙå Ǐǃå ɆƮ˦˯ǃå ˤƙ Ɨƪåï˗ǃå ǉ˘ǋ ýǚƤ ˥ǆ 
1.  Ǌ˯˸ ʾ ˥ǆ ˙ˮǂá ïƓ ˯ƤǙå ƴư˦ǆ Ɋ˳ǃå ǏǄƵ ǑǃāǕå Ɨˠǀ˹ǃå ˗˹Ƶ ǑǄḧǃå ɊƹƓ˷ǃå Ɨ˸ ʾ

 ƴƑƓ˸ǃå ýƓǀ˯ǈå ̠˹Ƶ ̠ƿå˦ƽǃå ïå̠ǀǆ ǑƼ ƗǄƮƓ˲ǃå çíƓɂ̊Ǆǃ Ąå̇sǈ xǃîā ÜɎ̇ƤǕå Ɨɣǀ˹ǃå ̠˹Ƶ
Ǌ˹Ƶ Ɲ˯˹ǒ Ɠǆ ˦ǋā ÜɊ˳ǃå ý˦  ˟ǏǄƵ ɏ̇ƤǕ Ɨɣǀǈ ˥ǆ  ǑǄḧǃå ɊƹƓ˷ǃå ïå˗ǀǆ ˝ǀǈ

.Ɋ˳ǃå ƗȻå̠ƕ ̠˹Ƶ ǏǄḧǃå ɊƹƓ˷ǃå ïå̠ǀ˸Ⱥ ĄƓ˯ǈïƓǀǆ Ɋ˳ǃå ǏǄƵ ç̇˻ƤǕå Ɨɣǀ˹ǃå ̠˹Ƶ 
2.  Ɨǈ˦˵Ƥ ̇ƛ˻Ƌ˯ǃ Ąå̇sǈ xǃîā Üæ˦ ǈˮǕå ïå̠ƞ Ɨǈ˦˵Ƥ ïå̠ǀǆ çíƓɂ̊ƕ ƗǄḧǃå ̠ƿå˦ƽǃå íåí̊ƙ

.üƓḧ˯ơǙå ˗ƿå˦Ƽ ǏǄƵ æ˦ˮǈǕå ïå˗ƞ 
3. Ǖå ɊƤ ǑƼ ǉƓ ˸ǃå Ɠǌƶˠǀƙ Ǒ˯ǃå ƗƼƓ˴˸ǃå ý˦˟ íåð Ɠ˸ǄǂɊƹƓ˷ǃå ïå˗ǀǆ Ɇƿ Ɠ˸ǄḪ ˔˻ƕƓǈ 

 ǑƼ ɆƽƪǕ Ɠ˸Ƒåí Ɋǌǒ ƗƿƓɣǃå ɊƤ ÿá ɏá Ü̠ƿå˦ƽǃå ïå̠ǀǆ çíƓɂ̊ǃ Ąå̇sǈ xǃîā ÜǑǄḧǃå
 .ƗƿƓˠǃå ǑƼ ˗ƿƓƽǄǃ Ɨ˱ ˯ǈ ˣǃîā ÜƗḪ̇ ˲ǃå ǉƓ˱ƙå 

4.  ǊǈǕ Ąå̇sǈ xǃîā ÜǑǄḧǃå ɊƹƓ˷ǃå ïå̠ǀǆ ɆǀȻ ̝ ƕ˻ƓǈǕå ɊƤ ɆƤåí ƴƑƓ˸ǃå ƗƵ̇ƪ çíƓɂ̊ƕ
˥˻ƕ üƓḧ˯ơǙå íåí̊ ǒ ƗƵ̇ ˴ǃå çíƓɂ̊ ƕ  ïå˗ƞ ƴǆā ˞ƶ ǃå Ɠǌ˷ƶȺ ƴǆ ƴƑƓ˸ǃå èƓ˭ɂ̊ ƞ

 Ɨ˸ ʾ ÿƓ˶ǀǈ Ǐǃå ɏí˓ǒ Ɠǆ ˦ǋā Ü˗ƿå˦ƽǃå ïå˗ǀǆ íåí̊ ƙ ˣǃ˘ǃ Ɨ˱ ˯˹Ḫā ǑǄƤå˗ǃå æ˦ˮǈǕå
.ǑǄḧǃå ɊƹƓ˷ǃå 



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   ммн 

 

6- ƕƬǘ˱ǁä 
 ˗ƿƓƼ ïå˗ǀǆ íåð æ˦ˮǈǕå ïå˗ƞ Ɨǈ˦˵Ƥ ïå˗ǀǆ íåð Ɠ˸ǄḪ Ǌǈá Ǐǃã Ɨƪåï˗ǃå ˕˶ǄƤƓḧ˯ơǙåÜü 

 ƗƿƓˠǃå ǑƼ ˗ƿƓƽǃå ïå˗ǀǆ íåð ǑǃƓ˯ǃƓɁāɏ˘ǃå  Ɏ̇ƤǕ Ɨɣǀǈ ˥ǆ ƓǌǃƓǀ˯ǈå ̠˹Ƶ ǉƓ˸ǃå Ǌǃ ô ƶ̇˯ƙ 
.ǉƓ ˸ǃå ˗ɂā˚ƙ èƓɜ Ƭ āá ǉƓ ˸ǃå Ɇǀǈ ˔˻ƕƓǈá ɉ˦ˠƤ ý˦˟ ǏǄƵ 

ɏá  ˗˹Ƶ (Ɋƺ˷ǃå ˕˸ƪ) ɊƹƓ˷ǃå ïå˗ǀǆ ÿáɏá  ïå˗ǀǆ çíƓɂ̊ ƕ Ɇǀ ƪ Ɨɜ ˵ǃå ǏǄƵ Ɨˠǀǈ
.æ˦ˮǈǕå ïå˗ƞ Ɨǈ˦˵Ƥ 

 
- ƲƜä̠ ˶ǁä 
]1[  ûíƓƮ ˗˸˲ǆ í.á"ǉƓ˸ǃƓȺ íå̠ǆǗå Ɨƪ̠ǋ˹" :Ɏā̠ƶǃå ß̊ ˱ǃå )1 çƋ˵˹ǆ Ü(

ÜúïƓƶ˸ǃå2005  Ɨɂï˗˹ɜƪǗå Ü- .˙˶ǆ  
]2[  Ɇ˻˹˻Ƽ Ǒǃ˦ˮǃå çíƓǆ ˥ǆ ƗƵ˦˹˶˸ǃå Ɨ ɜ ˯ƪǚˮǃå ˔˻ƕƓǈǕå" :ðƓ˯ƶ˸ǃå ƠǃƓƮ ˤ ˀå̇ ƕã .í.á

 ˗ǒåï˦ǄǂPVC Üí˦ƶƪ ˣǄ˸ǃå ƗƶǆƓƞ Ü"2009  .ƗȻí˦ƶ˴ǃå Ɨ Ɂ̇ ƶǃå ƗḧǄ˸˸ǃå Ü 
]3[  :í˦ƽ˹˸ǃå ïƓ˸Ƶ ˗˸˲ǆ .þ"ǉƓ ˸ǃå Ɇǀǈ èƓǆ˦ˢ˹ǆā Ɨ˰ǒ˗˲ǃå ˔˻ƕƓǈǕå"  ˥˸ư þ˗ǀǆ ˖˲Ⱥ

 ˃ɂ̇ Ƥ Ü˔ƿ̇ ˸ǃå ƗƶǆƓƞ ÜƗ ǈ˗˸ǃå Ɨƪ˗˹ǌǃå ǑƼ ˙˻˯˴ƞƓ˸ǃå Ɨƞïí Ɇ˻ǈ èƓ Ǆˠ˯ǆ2013 Ü
 ˛˸˳ǃå-Ɠ ˮ˻ǃ. 

]4[ "Ɠɜ ǃāï˗˻ǌǃåā ƴƑå˦˸ǃå Ɠɜ ǈƓɜ ǆ" :˚ǄǒƓƞ .ú ˗ǃƓ˹ɂï .í  Ɨ ǃā˗ǃå ïå˗ǃå ÜɆƑƓ˴ǆā èƓɂ̇ ˢǈ
Üƴɂð˦˯ǃåā ˙˵˹Ǆǃ1992  ç̇ ǋƓǀǃå Ü- .˙˶ǆ 

]5[  "Ɨ ǈ˗˸ǃå Ɨƪ˗˹ǌǃå ǑƼ ƓǌƙƓǀ ˮˠƙā Ɠɜ ǃāï˗˻ǌǃå" :Ǒ˹ǒƓ˹˱ǃå ˥˸ơ̇ ǃå ˗ˮƵ ˗˸˲ǆ .í
) Ɠɜ ǃāï˗˻ǌǃå1 ÜƗ ʹǆƓ˱ǃå ˔ƙå̇ ǃå ïåí Ü(1986 èā˙˻ƕ Ü-  .ÿƓ˹ˮǃ 

]6[  Ɨǈ˦ƶ˸Ⱥ ̝ ƕ˻ƓǈǕå èƓɜƬ æƓ˴ơ ǑƼ Ɨǆ̠˳ ˯˴˸ǃå û̇ ǃɣå ˥Ƶ Ɨƪåïí" :ǚƶǆ ɆƑåā
 Üɖ˵ǆí ƗƶǆƓƞ ƗǄ˱ǆ Ü"˔ƪƓ˲ǃå1990 ˗Ǆ˱˸ǃå Ü6 í˗ƶǃå Ü21. 
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˛˱ǂ˶ǁä 

 ƗƮƓ˳ǃåā ƗǆƓƶǃå ƠǃƓ˶˸ǃå ˤˢƶǆ ǑƼ ǑƪƓƪá ïāí ˔ƶǄǒ Ơ Ʈá ˔ɂ˦ǃå èƓǆ˗Ƥ þå˗˳˯ƪå ÿã
 ƠǃƓ˶˸ǃå ˥˻ƕ èƓǈƓ ˮǃå Ɇǀǈ Ɨ ǈƓɜǆã ˔ɂ˦ǃå èƓǆ˗Ƥ ˙Ƽ˦ƙ ˖˻ơ ÜˤǃƓƶǃå ýåāí ˤˢƶǆ ǑƼ
 Ɨ˸Ḫ˦˲ǃƓȺ ú̇ ƶȻ Ɠǆ āå Ɨ ǈā˙˯ḧǃǙå Ɨǆ˦ɜ˲ǃå ïāí ǑƙƋȻ Ɠ˹ǋā .Ɠǌ˹˻ƕ Ɠ˸ ʼ ƗƮƓ˳ǃåā Ɨ ǆ˦ɜ˲ǃå

ƞã Ɇ˻ǌ˴ƙ ƓǌǆƓǌǆ ˥ǆ Ǒ˯ǃåā Ǐǃã ƗƼƓưǗƓȺ ˥˻˹˟å˦˸ǃå Ɠư̇ ƕ þƓ˸˯ǋǙå ˣǃ˘Ḫā Ɇ˸ƶǃå èåßå̇
 èƓǆ˦Ǆƶ˸ǃå Ɠƞ˦ǃ˦˹ḧƙ þå̠˳ ƪ˯ƓȺ xǃîā Ǒǆ˦ɜ˲ǃå ßåíǙå Ɏ˦˯˴ǆ ˥ǆ ƴƼ̇ǃåā èƓǆ̠˳ ǃå ˥˻˴˲ƙ

 ýāǕå ˤƵå˗ǃå ˙ˮ˯ƶƙ Ǒ˯ǃåā èǙƓ˶ƙǙåāɏǕ  Ɨ ǄƵƓƽǃå èƓɂ˦˯˴ǆ ǑƼ ˗ɂ̊ ƙ ˖˻ơ ÜƗǆ˦ɜơ
˲ ǃå å˘ǋ ǑƼ .Ɨ ǆ˦ɜ˲ǃå þƓǌ˸ǃå ðƓ˱ǈå ǑƼ çßƓƽḧǃåā˥ǆ çíƓƽ˯ƪǙå Ɨ ʽ ḧǃ Ɨ ǃá ˤȻ˗ǀƙ ˤƙ ˖ 

 ˥ǆ Ǒ˯ǃåā Ɨɂāå̊ ǃå ƗƶǆƓƞ ˝ƤǕƓɁā Ɨ ˮ˻Ǆǃå èƓƶǆƓ˱ǃå ˤˢƶǆ ǑƼ Ɠǌǀ ˮˠƙā ˔ɂ˦ǃå èƓǆ˗Ƥ
 ˤ Ǆƶ˯ǃå çïåðā úå̇ Ƭå ˕˲ƙ Ɨ ˮ˻Ǆǃå èƓƶǆƓ˱ǃå ɄǄ˯˳ǆ ˥˻ƕ èƓǈƓ ˮǃå ýíƓ ƙā Ɇǀǈ ˥ɜ˸Ȼ ƓǌǃǚƤ

èƓ Ǆḧǃå ˥˻ƕ èƓƼƓ˴˸ǃå æïƓǀƙ ˤ˯ǒ ˔ɂ˦ǃå èƓǆ˗Ƥ þå˗˳˯ƪƓ ʼ ÜǑǃƓƶǃå ƗƶǆƓ˱ǃå ǑƼ  ç˗ơå˦ǃå
.Ɠ˷Ȼá Ɠǌ˹˻ƕ Ɠ˸ ʼ Ɨ ˮ˻Ǆǃå èƓƶǆƓ˱ǃå æïƓǀƙ Ǐǃã ɏí˓ǒ ǑǃƓ˯ǃƓɁā 

ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä : èƓǆ˗ƤÜ˔ɂ˦ǃå  ƗƶǆƓƞ ÜƗ ˮ˻Ǆǃå èƓƶǆƓ˱ǃåƗɂāå̊ ǃå ÜèƓǈƓ ˮǃå ýíƓ ƙ. 

Abstract 

The use of web services has become a key role in most public and 

private sectors in the world, where web services provide the ability 

to transfer data between government and private sectors. And comes 

the role of e-government, or what is known as governance, whose 

tasks include facilitating work procedures as well as taking care of 

citizensô satisfaction in addition to improving services and raising 

the level of government performance using information and 
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communication technology, which is the primary support for any 

government, where it increases the levels of actuality and efficiency 

in accomplishing government tasks. In this research, a mechanism 

was presented in order to take advantage of web services and apply 

them in most Libyan universities, especially the University of 

Zawia. Through which it is possible to transfer and exchange data 

between various Libyan universities under the supervision of the 

Ministry of Higher Education, by using web services, the distances 

between facilities in the same university are converged, and thus 

lead to the convergence of Libyan Universities among themselves 

as well. 

Keywords: Web services, Libyan universities, University of Zawia, 

exchange data.  

1  ƕǄ˕ƾ˶ǁä 
 Ǐ˯˵Ⱥ çƓ ˲ǃå èǙƓ˱ǆ ƗƼƓḪ ǑƼ ˔ɂ˦ǃå ý˦Ƥí Ɏíá ç̇ ˻ƤǙå èå˦˹˴ǃå ǑƼƙ ǑƼ ƓǌƵå˦ǈá Ɇ˻ǌ˴

 Ɨǆ˦ɜ˲ǃå ï˦ǌˡ ˥ǆ ƝƙƓǈ ï˦ˠ˯ǃå å˘ǋ ÿã .ˤǃƓƶǃå ýāí ˤˢƶǆ ǑƼ Ɨ ǆ˦ɜ˲ǃå ƠǃƓ˶˸ǃå Ɇ˸Ƶ
 èåßå̇ƞǙå Ɇ˻ǌ˴ƙ ǑƼ ʕǋƓ˴ƙ ÿá ˥ɜ˸Ȼ ̟ ơ˻ ÜƗȻ̠˻Ǆǀ˯ǃå û̇ ǃɣå þå̠˳ ƪ˯å ˥ǆ Ǚ̠ƕ Ɨǈā̇˯ḧǃǙå
 Ɠǌǈå Ɠ˸Ḫ ÜèƓǆ˦Ǆƶ˸ǃå ýíƓ ƙ Ɨ Ǆ˸Ƶ ǑƼ Ɠ ƞ˦ǃ˦˹ḧ˯ǃå þå˗˳˯ƪƓȺ ˣǃîā ûåïāǙå ˥ǆ Ɇ˻Ǆǀ˯ǃåā
 ˥ǆ Ɨɂ˦˹ƶǆ āá ƗȻíƓǆ ˕ǈƓḪ ßå˦ƪ Ɨǃā˗ǃå Ǒ˹˟å˦ǆ ƓǌƶƼ˗ǒ Ǒ˯ǃå ˃ ǃƓḧ˯ǃå óƓǀǈå ǑƼ ˗ƵƓ˴ƙ
 Ɨɜ ˵ǃå ˙ˮƵ èƓǈƓ ˮǃå ýíƓ ƙ Ɨ Ǆ˸Ƶ ǑƼ ˤǋƓ˴Ȼ èƓǆ˗˳ǃå ǉ˘ǋ ˗ƞå˦ƙ ÿã  .˕ƿ˦ǃåā ˗ǌ˱ǃå

 ƗƽǄ˯˳ǆ Ɇ˻ƺ˵ƙ èƓ˶˹ǆ ˕˲ƙāplatforms  Ɠǌ˷ƶȺ ƴǆ ɆǆƓƶ˯ƙā ɆƮå˦˯ƙ ÿå ˥ɜ˸Ȼ ˖˻˲Ⱥ
å˗ǋǕå ˥ǆ ƗƵ˦˸˱ǆ ɖ˻ǀ˲˯ǃ ˞ƶ ǃå èƓǈƓ ˮǃå ˥ǆå ǏǄƵ ƗˢƼƓ˲˸ǃå Ǐǃã ƗƼƓưǗƓȺ ƗḪ̇ ˯˵˸ǃå ú

 èƓǈƓ ˮǃå ýíƓ ƙ ǑƼ ƗɁ˦ƶƮ í˦ƞā Ǐǃã ɏí˓ǒ ÿá ˥ɜ˸Ȼ ɏ˘ǃåā ǊȺ ë˦ ˸˴ǆ ˙˻ƺǃå ý˦Ʈ˦ǃå ƴ˹ǆā
 ç̠ơā Ɠǌ˹˸ư ˥ǆ ƗƽǄ˯˳ǆ ý˦Ǆơ è̇ǌl ƓȻƓ˷ǀǃå ǉ̆ǋ ̝ˮ˴Ⱥ  .Ɏ̇Ƥá èƓǌƞ ƴǆ èƓǆ̠˳ ǃåā

 ˔ɂ˦ǃå èƓǆ˗ƤWeb service ]1][2 ÿá ˥ɜ˸Ȼ ƓǌǃǚƤ ˥ǆ Ǒ˯ǃåā [ ýíƓ ƙ Ɨ Ǆ˸Ƶ ˤ˯ƙ
 ˥˻˯˻˹ǀƙ þ˗˳˯˴ƙ èƓ ˹ǀƙ ç˗Ƶ üƓ˹ǋ .èƓ˶˹˸ǃå úǚ˯Ƥå ƴǆ ƗƽǄ˯˳˸ǃå Ɨ˸ˢǈǕå ˥˻ƕ èƓǈƓ ˮǃå

ï˗˶˸ǃå Ǒ˯ơ˦˯ƽǆSOAP )Simple Object Access Protocol] (3 Ü[REST 
)Representation State Transfer˙ˮ˯ƶƙā (  Ɏ̇ƤǙå èƓ˹ǀ˯ǃå ˥˻ƕ ˥ǆ Ɇ˷ ƼǕå Ǒǋ

 Ɨ ˹ǀ˯ǂRMI )Remote Method Invocation èƓ˶˹˸ǃå ÿ˦ḧƙ ÿá ̝ Ǆɣ˯ƙ Ǒ˯ǃå (
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 Ɨ ˹ǀƙā ÜƓƼƓ˱ǃå Ɨƺǃ ƴǆ ɆǆƓƶ˯ƙCORBA )Common Object Request Broker 
Architecture Ɠǆ ƓƵ˦ǈ ç˗ǀƶǆ Ɠǌǈá Ǚã ƗƽǄ˯˳ǆ èƓ˶˹ǆ ǏǄƵ Ɇ˸ƶƙ Ɠǌǈá ˥ǆ ˤƹ̇ ǃå ǏǄƵ (

 ɆǋƓ˴ƙ ÿá ˥ɜ˸Ȼ ˔ɂ˦ǃå èƓǆ˗Ƥ þå˗˳˯ƪå ÿã .Ɨ ǈƓ˰ǃåā ǏǃāǕå Ɨ ˹ǀ˯ǃå þå˗˳˯ƪå ˤ˯ǒ Ɠǆ çíƓƶƼ
 Ɨ ˮ˻Ǆǃå èƓƶǆƓ˱ǃƓȺ Ǒƿ̇ ǃå Ǐǃã ˤ Ǆƶ˯ǃå çïåðā Ǐƶ˴ƙ Ǒ˯ǃåā ç˗ǀƶ˸ǃå ƗɂïåíǗå þƓǌ˸ǃå ˥ǆ ˗ǒ˗ƶǃå

˸ǃƓƶǃå ˃ ˹˶˯ǃå ˖˻ơ ˥ǆ .èƓǈƓ ˮǃå ƴǆ ɆǆƓƶ˯ǃå ǑƼ Ɨ ˹ǀ˯ǃå þå˗˳˯ƪƓȺ Ǚã ǏƙƋ˯ǒ Ǚ å˘ǋā Ǒ 

2 ˔˰ ǁä ƕǂɚ˳Ǆ 
  èƓ˶˹ǆ úǚ˯Ƥå ÿãèƓƺǃā Ɇ˻ƺ˵˯ǃå  ƗƽǄ˯˳˸ǃå èƓǆ˦ˢ˹˸ǃå ßƓ˹ƕ ǑƼ Ɨǆ˗˳˯˴˸ǃå Ɨ˱ǆ̇ ˮǃå

 ýíƓ ƙ Ɨ Ǆ˸Ƶ ǑƼ ƗɁ˦ƶƮ Ǒǃã ɏí˓ƙ Ɨǆ˗˳˯˴˸ǃå èƓǈƓ ˮǃå Ɨ ʸ˦ǈ úǚ˯Ƥåā èƓƶǆƓ˱ǃå ˥˻ƕ
Ɠǌ˹˻ƕ Ɠ˸ ʼ èƓǆ˗˳ǃåā èƓǈƓ ˮǃå ɆƿƓ˹ƙā ßǚ˸ƶǄǃ Ɨǆ˗˳ǃå ˙Ƽ˦˯ǃ ˔ɂ˦ǃå èƓǆ˗Ƥ èßƓƞ Ɠ˹ǋ ˥ǆā Ü

 þå̠˳ ƪ˯ƓḪ èƓǈƓˮǃå Ɇǀ˹ǃ ƗȻ̠˻Ǆǀ˯ǃå û̇ ǃɣå ÿá ̟ ơ˻ ɆǂƓ˵ǆ ÿā̠Ɂā Ɨ˴Ǆƪ Ɨǀɂ̇ɣȺ èƓǈƓˮǃå
 .Ɠǆ ˗ơ Ǐǃã ƗǃƓƶƼ ˙˻ƹ ˙ˮ˯ƶƙ Ɠǋ̇ ˻ƹā óå̇ ƿǕå 

 
3  ˔˰ ǁä ƕ ˶ǉà 

ýíƓ ƙ Ɨ Ǆ˸Ƶ Ɇǌ˴˯ǃ Ɨ ǃá ßƓ˵ǈã Ɨ ʽ Ḫ ÿƓ ˮƙ ˦ǋ Ɨƿï˦ǃå ǉ˘ǋ ˥ǆ ú˗ǌǃå ǈƓ ˮǃå ˥˻ƕ èƓ
 ˥ǆ Ɠǋ̇˻ƹā ˥ǒ̠Ƽ˦˸ǃå ̝ ɜ˯ǆ āá ʕǄƶ˯ǃå çïåð˦Ḫ Ɏ̇ƤǕå èƓǀˮɣ ǃ˯å ˞ ƶɁā ƗˮǄ˻ǃå èƓƶǆƓ˱ǃå
 èåî èƓǌƞ ç˗Ƶ ɊɁï ˥ǆ ˥ɜ˸ƙ Ɨ ǃǕå ǉ˘ǋ .èƓƶǆƓ˱ǃå ˥ǆ èƓǈƓ ƕ ǑƼ ˔Ǆˠƙ Ǒ˯ǃå èåïåð˦ǃå
 ǉ˘ǋ ˤ˯ƙā .Ɠ˹˰˲Ⱥ ÷˦ ư˦ǆ Ǒǋ Ǒ˯ǃåā Ɨɂāå̊ ǃå ƗƶǆƓƞ ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƵ ƗƶǆƓ˱ǃå ƴǆ ƗƿǚƵ

Ǆ˸ƶǃå Ɠǌˮ˻˴˯˹ǆ èƓǈƓƕ Ǐǃã ý˦Ʈ˦ǃå ˥ɜ˸ɂā ƗơƓ˯ǆ ÿ˦ḧƙ ̟˻˲Ⱥ Ɨǆ̠Ƥ ƗƶǆƓ˱ǃå ̇Ƽ˦ƙ ÿƋȺ Ɨ
 Ǒ˯ǃå èƓǀ ˮˠ˯ǃå āá èƓǌ˱ǃå Ɇḧǃ ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶå āá ˥˻ɂïåíã Ü˥˻ƽˡ˦ǆ ÜƗ Ǆ˟ ßå˦ƪ
 ˖˻˲Ⱥ èƓ˶˹˸ǃå í˗ƶ˯ǆ þƓˢǈ ßƓ˹ƕ ˦ǋ ǑƪƓƪǕå ú˗ǌǃåā Ɨ ǄƵƓƼā çßƓƽɜȺ Ɨǆ˗˳ǃå ǉ˘ǋ ˔Ǆˠƙ

ƿ ÿ˦ḧƙ ÿá èƓǌ˱ǃå ƴ˸ƞ ˥ɜ˸Ȼ ǏǄƵ ɖˮˠ˹ǒ Ɠǆ ǑǃƓ˯ǃƓɁā Ɨɂāå̊ ǃå ƗƶǆƓƞ ƴǆ ɊɁ̇ ǃå ǏǄƵ çïíƓ
 Ǐǃã ý˦Ʈ˦ǃå ýǚƤ ˥ǆ xǃîā ƗˮǄ˻ǃå èƓƶǆƓ˱ǃå ʕs ƶǆ ǏǄƵ ɏ̇ Ȼ˴ ǊǈƎƼ Ɨɂāå̊ǃå ƗƶǆƓƞ
 Ɨɂ˦ǋ ˥ǆ ɖǀ˲˯ǃå Ɨ Ǆ˸Ƶ ˙Ƽ˦ǒ þƓˢǈ ßƓ˵ǈƎȺ āá ç̇ ƬƓ ǆ Ɨǀɂ̇ ˠȺ ƗƶǆƓ˱ǃå ˥ǆ ƗơƓ˯˸ǃå èƓǈƓ ˮǃå

.èƓǈƓ ˮǃå ǉ˘ǋ Ǐǃã ý˦Ʈ˦ǃå ˔Ǆˠƙ Ɨǌƞ Ɇǂ 
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4 Ā˕Ɵ :ì ˔˰ ǁä 
 Ɨ ʸ˦ ǈ ƗǄǀǈ Ɇ˸Ƶā ˙˻˻ƺƙ ǑƼ Ǌ ʹǄ˯ƪ ɏ˘ǃå ïā˗ǃåā Ɨɂāå̊ ǃå ƗƶǆƓƞ ǏǄƵ å˘ǋ ˖˲ ǃå ˙˶˯ǀȻ
 Ɨǃā˗ǃå ƠǃƓ˶ǆ ƗƼƓḪ ǑƼ Ɠ˷Ȼá èƓǆ˗˳ǃå ǉ˘ǋ ɖ˻ˮˠƙ ˥ɜ˸ɂā Ü˕ǈ̇ ˯ǈǗå èƓǆ˗Ƥ ýƓ˱ǆ ǑƼ
 ˥ɜ˸Ȼ ƗơƓ˯ǆ èƓǈƓƕ Ɠǌǃ èƓǌ˱ǃå ɆḪ ÿ˦ḧƙ ̟˻˲Ⱥ Ɠǋ̇˻ƹā èƓ˸s ǆ˹ā èƓ˭˻ǋā èåïåðā ˥ǆ

ƓȺ Ǐƿ̇ Ǆǃ Ɠǌ˹ǆ çíƓƽ˯ƪǙå.Ɨǆ˗ǀ˯˸ǃå ýā˗ǃå ǑƼƓ˶ǆ ǑƼ Ơ ˶ƙ Ǐ˯ơ ˗Ǆˮǃ 

5  ˒ɀˤǁä çƑǄ˕Ƣ 
 Ü˥˻ǆ˗˳˯˴˸Ǆǃ Ɨ ǈā˙˯ḧǃã Ɨǆ˗Ƥ þ˗ǀƙ Ǒ˯ǃå ˔ɂ˦ǃå èƓǀ ˮˠƙ ÷å˦ǈá ˥ǆ ÷˦ ǈ Ǒǋ ˔ɂ˦ǃå èƓǆ˗Ƥ
Ɨ ˱ǆ̇ ˮǃå ƓǌƙƓǌƞåā ˙ˮƵ Ɨǆ˗˳ǃå ˔ǄˠȺ "ƗƮƓ˳ǃåā ƗǆƓƶǃå ƠǃƓ˶˸ǃå" þ˗˳˯˴˸ǃå þ˦ǀȻ ˖˻ơ 

(API Application Programming Interface)  Ɇƪ̇ ɂā þå˗˳˯ƪƓȺ Ɠǆã ˔Ǆˠǃå
SOAP  āáREST  Ɨ˭˻ǋ ǏǄƵ ˔Ǆˠǃå Ɨ˱ ˯ǈ ˔ɂ˦ǃå Ɨǆ˗Ƥ Ɇƪ̇ ƙ ˤƙ ˥ǆāxml 

)Extensible Markup Language Ü(JSON )JavaScript Object 
Notation.ƗƽǄ˯˳˸ǃå ƠǃƓ˶˸ǃå ˥˻ƕ èƓǈƓ ˮǄǃ ýƓƪïǗåā ˔Ǆˠǃå Ɨ Ǆ˸Ƶ ˥˻ˮǒ ǑǃƓ˯ǃå Ɇɜ˵ǃåā .( 

 

 
 Ɇɜ˵ǃå1ǈƓ ˮǃå ýƓƪïɀā ˔Ǆ˟ Ɨǀɂ̇ ˟ ƴư˦ǒ :Ɇ˻˸ƶǃåā þíƓ˳ǃå ˥˻ƕ èƓ 
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 Ɇɜ˵ǃå ýǚƤ ˥ǆ2  ç˗˻ƽ˯˴˸ǃå Ɨǌ˱ǃå āá ɖ˻ˮˠ˯ǃå þ˦ǀȻ ÿƋȺ á˗ˮƙ ˔ɂ˦ǃå èƓǆ˗Ƥ Ɇ˸Ƶ ÿƋȺ ˥˻ˮ˯ǒ
) Ɨǆ˗˳ǃå ˔Ǆ˟ā ýƓ˶ƙǙƓȺService Request þíƓ˳ǃå ɖ˻ˮˠƙ Ɠǋ̇ Ƽ˦ǒ Ǒ˯ǃå ˔ɂ˦ǃå Ɨǆ˗Ƥ ˥ǆ (

) èƓǀ ˮˠ˯ǃå Ɨ˱ǆ̇ ƕ Ɨǌƞå˦ƕ ú̇ ƶƙ Ɠǆ Ǒǋā Ɨ ˱ǆ̇ ˮǃå Ǌ˯ǌƞåā ˙ˮƵAPI þ˗˳˯˴˸ǃå Ɨǌƞåā ˕˴ ǃ ā (
 ƗǄƕƓǀǃå ̊ǆ˻˯̇ǃå Ɨƺǃ Ɨ˭˻ǋ ǏǄƵ Ɏ̇Ƥá ç̇ǆ ɖ˻ˮˠ˯Ǆǃ ̝Ǆɣǃå Ɨ˱ ǈ˯ ̝ɂ˦ǃå Ɨǆ̠Ƥ Ɇƪ̇ƙ ʕƛ ˥ǆā

 íå˗˯ǆǚǃXML èƓǀ ˮˠ˯ǃå Ɨ˱ǆ̇ ƕ Ɨǌƞåā á˗ˮǆ þ˗˳˯˴ƙ ˔ɂ˦ǃå èƓǆ˗Ƥ ÿá ɏá ÜAPI  ɆƮå˦˯Ǆǃ
 ˦˸ǃå û̇ ǃɣå ̠ơƋȺ ƓǌƙƓǆ˦Ǆƶǆ ˥ɂ̊˳ ƕ˯ þ˦ǀƙ ĄƓƶ˸ƞ ƓǌǈǕ ɆǂƓ˵ǆ ÿā̠Ɂā Ɠǌ˹˻ƕ Ɠ˸ʼ˗ơ ƗƼā˙ƶ˸ǃå ç

) : ǑǋāSOAP  ÜUDDI ) Ǐǃã ˚ǆ̇ ɂāUniversal Description, Discovery and 
Integration] (3] [4] [5 [ èƓǀ ˮˠ˯ǃå ƴ ˠ˯˴ƙ ˖˻ơ Ü˔ɂ˦ǃå èƓǆ˗˳ǃ Ɇ˻ǃí Ɨǆ˗Ƥ þ˗ǀȻ ɏ˘ǃåā

Ɇ˻˱˴ƙ ˔ɂ˦ǃå èƓǆ˗Ƥ  Ɏ̇Ƥá ̝ɂā èƓǆ̠Ƥ ˥Ƶ ǊǄƤå̠ƕ ̟ ƙ˲ ÿá ƴɣ ˯˴ƙ Ɠ˸Ḫ ÜƓǌƕ ƗƮƓ˳ǃå
 èƓǆ˗Ƥ ˃ Ʈ˦ƙ ǑƼ Ɠ˷Ȼá þ˗˳˯˴ɂā ÜƗǆ˗˳˯˴˸ǃå Ɇ˸ƶǃå èƓ˭˻ƕ ˥Ƶ Ɇǀ˯˴ǆ ˙ˮ˯ƶȻ ǉïā˗ƕ ˦ǋā

˕ǈ̇ ˯ǈǙå ɖɂ̇ ˟ ˥Ƶ Ɠǌ˯ǄǆƓɜǆā ˔ɂ˦ǃåÜ  ˙ˮ˯ƶȻ Ɠ˸Ḫ ƗƽƮ˦ ǃ˸å ̝ɂ˦ǃå èƓǆ̠Ƥ ˥ǆ ÿ˦ɜǆ Ɇ˻ǃí
ùǃƓȺ WSDL)Web Service Description Language( ÜREST (]7] [6 Ɨ˸ƞ̇ ƙ ˤƛ [

) Ɇ˰ǆ Ƹ ˶ǃå ˗ơá Ǐǃã ƗȻƓǌ˹ǃå ǑƼ èƓǆ˦Ǆƶ˸ǃåXML) āá (JSON ƴ ˸ƞ ƴ ˠ˯˴ƙ Ƹ Ʈ Ǒǋā (
 ˔ɂ˦ǃå èƓǆ˗Ƥ Ɇ˸ƶǃ ƗǆƓƶǃå ç̇ ḧƽǃå ˝ ˳Ǆƙ ˥ɜ˸Ȼ ā Ɠǌƶǆ ɆǆƓƶ˯ǃå èƓǀ ˮˠ˯ǃåå ɉƓǀ˹ǃƓȺ:Ɨ ǃƓ˯ǃ 

1-  íā˚˸ǃå ƝǆƓǈ̇ ˮǃå ˥ǆ ˔Ǆ˟ ýƓƪïƎȺ (Ɨǆ˗˳ǃå ˗ɂ̇ ƙ Ǒ˯ǃå Ɨǌ˱ǃå) Ɇ˻˸ƶǃå ƝǆƓǈ̇ ˮǃå þ˦ǀȻ
) ˥ḧ˯ǃā ˔ɂ˦ǃå èƓǆ˗Ƥ èƓ ˹ǀƙ Ɏ˗ơã þå˗˳˯ƪƓȺ Ɨǆ˗˳ǄǃSOAP þå˗˳˯ƪƓȺ ˔Ǆ˟ Ɨ˭˻ǋ ǏǄƵ (

) Ɨǀɂ̇ ˟HTTP POST.( 
2- ˸ǃå ƝǆƓǈ̇ ˮǃå ƴ ˠ˯˴Ȼ ˙ǆåāǕ ƓǌǄɂ˦˲ƙā ƗǃƓƪ̇ ǃå ˣƽȺ ˔ɂ˦ǃå Ɨǆ˗Ƥ þ˦ǀƙǃ íā˚.Ɠǌ˸ǌƼ Ɨǆ˗˳Ǆ 
3-  ƗǃƓƪï Ǐǃã èƓǆ˦Ǆƶ˸ǃå Ɇɂ˦˲ƙā ƗɁ˦Ǆˠ˸ǃå èƓǆ˦Ǆƶ˸ǃå ƴ˸˱Ⱥ íā˚˸ǃå ƝǆƓǈ̇ ˮǃå þ˦ǀȻ
)SOAP ˥˻ƕ Ɋ ƪā Ǒǋ ˔ɂ˦ǃå èƓǆ˗Ƥ ÿá Ơ˷˯ǒ  ǑǃƓ˯ǃƓɁā Ɇ˻˸ƶǃå ƝǆƓǈ̇ ˮǄǃ ƓǌǃƓƪïã ˤƛ (

.Ɠǌ˹ɂ˦ḧƙ ˥ɜ˸Ȼ ˃ Ḫā Ɨ Ǆ˸ƶǃå ǉ˘ǌǃ Ɇ˻˶ƽƙ ˙˰ǂá ˥˻ˮǒ ǑǃƓ˯ǃå Ɇɜ˵ǃåā .˙Ƥà ɖ˻ˮˠƙā ɖ˻ˮˠƙ 

https://www.marefa.org/%D8%AE%D8%AF%D9%85%D8%A9_%D8%A7%D9%84%D9%88%D9%8A%D8%A8
https://www.marefa.org/%D8%AE%D8%AF%D9%85%D8%A9_%D8%A7%D9%84%D9%88%D9%8A%D8%A8
https://www.marefa.org/WSDL
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 Ɇɜ˵ǃå2 ˔Ǆˠǃå Ɨǀɂ̇ ˟ Ơư˦ǒ : íā˚˯ǃåā Ɨǆ˗˳ǃå ǉ˘ǌƕ 

 èƓ Ǆ˟ ýƓƪïã ɖɂ̇ ˟ ˥Ƶ ˤ˯ǒ Ǒǈā˙˯ḧǃǗå ƴƿ˦˸ǃå Ɇ˸Ƶ Ɨǀɂ̇ ˟ ÿƋȺ Ɲ˯˹˯˴ǈ ÿá ˥ɜ˸ɂā
Requests  ) èƓǈƓ ˮǃå ç˗ƵƓƿ Ǐǃã þ˗˳˯˴˸ǃå ˥ǆDATABASE  í̇ ǃå ˤ˯ǒ ˤƛ (
Response  ɏá ǏǄƵ ý˦˶˲Ǆǃ ˥ḧǃā Ơƽ˶˯˸ǃå ýǚƤ ˥ǆ Ɠǌư̇ Ƶā èƓǆ˦Ǆƶ˸ǃå ǉ˘ǌƕ

Ɠǆ˦Ǆƶǆ ÜèƓǈƓ ˮǃå ç˗ƵƓǀǃ íï˦ƪƓ ǃåā þ˗˳˯˴˸ǃå ˤƪå ƗƼ̇ ƶǆ ˥ǆ ˗ƕǙ èƓǈƓ ˮǃå ç˗ƵƓƿ ˥ǆ è
 ˔ɂ˦ǃå èƓǆ˗Ƥ .èƓǈƓ ˮǃå Ɨɂ̇ ƪā ˥ǆá ǏǄƵ ɋƓƽ˲Ǆǃ ˣǃîā ˔ƶƮ å˘ǋ Ɇƶ˱Ȼ ɏ˘ǃå ˙ǆǕå

 úā˙ƶ˸ǃå ƴƿ˦˸ǃå Ɠǌǆ˗ǀȻ Ǒ˯ǃå Ɨǆ˗˳ǃå Ɠǌ˻ǄƵ ýƓ˰ǆ Ɋ˴Ⱥáā ç̇ ˰ɜȺ Ɨǆ˗˳˯˴ǆYahoo  ˖˻ơ
 ˥ǆ çíƓƽ˯ƪǙå ˗ɂ̇ ǒ ɖ˻ˮˠƙ ˤ ˸˶ƙ ˥ɜ˸Ȼ êƓ˯˲Ȼ ɖ˻ˮˠ˯ǃå ÿá Ǒƶ ˮˠǃå ˥˸Ƽ ÜƗǆ˗˳ǃå ǉ˘ǋ

 ƴƿ˦ǆ èƓǈƓ ƕ ç˗ƵƓƿ Ǐǃã ý˦Ƥ˗ǄǃYahoo  ˛ ǃ ˥ḧǃā Ɠǌư̇ ƶǃ èƓǆ˦Ǆƶ˸ǃå ǏǄƵ ý˦˶˲Ǆǃ
 ƴƿ˦˸ǃ èƓǈƓ ˮǃå ç˗ƵƓǀȺ ýƓ˶ƙǙå Ɨǀɂ̇ ˟ Ɠǆ Ɨǌƞ āá ˝˳Ƭ ɏá ú̇ ƶȻ ÿá ý˦ǀƶ˸ǃå ˥ǆ

yahoo . ) ˔ɂ˦ǃå Ɨǆ˗Ƥ ïāí ǑƙƋȻ Ɠ˹ǌƼ é˗˲Ȼ Ǚ ˙ǆǕå å˘ǋāWeb services ˲Ⱥ Ü( ˖˻
 ç˗ƵƓƿ ˥ǆ ˛ǀˠǃƓȺ ƗƮƓ˳ǃå èƓǆ˦Ǆƶ˸ǃå ˥ǆ ß̊ ƞ ô̇ ƶȺ þ˦ǀƙ Ɨǆ˗Ƥ Ɇ˸ƶȺ ˦ǋƓȻ ƴƿ˦ǆ þ˦ǀȻ

) Ɨƺ ˶Ⱥ Ɠǌ˯ƹƓ Ʈā èƓǈƓ ˮǃåXML) āá (JSON ǉ˘ǋ þå˗˳˯ƪƓȺ ɖ˻ˮˠƙ ɏǕ ëƓ˸˴ǃå ˤƛ (
 ùƕ ƗƮƓ˳ǃå èƓǈƓˮǃå ç̠ƵƓǀǃ ý˦Ʈ˦ǃƓȺ Ǌǃ ëƓ˸˴ǃå ÿāí Ƹ˶ ǃåYahoo Ǒǋ Ɨǀɂ̇ ˠǃå ǉ˘ǋā .

ǆ˳ ǑƼ Ɨǀɣǆ ÿ˦ḧƙ ÿá ̝ Ȼ˱ Ǒ˯ǃå Ɨǃā˗ǃå ƠǃƓ˶ǆ ɄǄ˯Ɠǋð˙ƕáā  ˙Ƥá ýƓ˰˸Ḫā  .èƓƶǆƓ˱ǃå
 ˕ǆƓƿ ˖˻ơ Ɨ ǈ˗˸ǃå ýå˦ơǕå Ɨ˲Ǆ˶ǆ ǑƼ Ɨǆ˗˳ǃå ǉ˘ǋ þå˗˳˯ƪå ˤƙ å̇ Ƥ˓ǆ Ɠ ˮ˻ǃ ǑƼ Ɠ˹ǋ
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 Ɨǆ˗Ƥ ˙˻Ƽ˦˯ƕ ç̇ ˻ƤǕå Ɨ ˱ ƙå̇ ˯ƪǙå Ɨ ˹˟˦ǃå ƴɂïƓ˵˸ǃå ˥ǆ ƗƵ˦˸˱˸ǃ Ɨ ʼƓưã èƓǆ˗Ƥ þ˗ǀƙ
 :ˣǃî ǏǄƵ ƗǄ˰ǆǙå ˥ǆā 

1.  .Ɨ ˮ˻Ǆǃå ˙ƪǖǃ Ɨ ǃƓ˸ǃå Ɨ˲˹˸ǃå ú̇ Ʈ ÷ā˙˵ǆ 
2. .èƓȺƓ˳˯ǈǚǃ ˥˻ǆ˗ǀ˯˸ǃå ˥˻˹˟å˦˸ǃå Ɨ Ǆǋá ˥ǆ ɖǀ˲˯ǃå èƓǆ˗Ƥ 
3.  ̇ƪǕå ƴ˸ ǃ˱ ßƓ˹ƕǕå çāǚƵ ƴɂð˦ƙ ǑƼ Ɨy Ɠ˸˯ƞǙå ÿā˓˵ ǃå çïåðā ƗḪïƓ˵ǆ

 .Ɨ ǈ˗˸ǃå ýå˦ơǕå èåí˦˻ƿ ɖƼā Ɨ ˮ˻Ǆǃå 
4. ǃå ˥ǆ ɖǀ˲˯ǃåā Ɠ ˮ˻ǃ ï˦˯ƪí ƗƹƓ ˶ǃ Ɨ ˴ ƪƋ˯ǃå Ɨ˹˱Ǆǃå èƓȺƓ˳˯ǈå˸ ˥˻˹˟å˦

 Ɨǈ̠˸ǃå ýå˦ơǕå Ɨ˲Ǆ˶ǆ èåí˦˻ƿā èƓǈƓƕ ǏǄƵ ĄßƓ˹ƕ ˥Ḫ˻ïƓ˵˸ǃå ˥˻˲Ƭ̇ ǃ˸åā
.å̇ Ƥ˓ǆ ˛ Ƒ̇ ǃå æƓ˳˯ǈåā ÿƓ˸ǃ̇ ˮǃåā Ǒ˹˟˦ǃå ˙˸ƙ˓˸ǃå èƓȺƓ˳˯ǈå Ǐǃã ƗƼƓưǗƓȺ 
 Ǒ˯ǃå èƓǌ˱Ǆǃ ƗƮƓƤā ǑǃƓ˲ǃå ˕ƿ˦ǃå ǑƼ Ɨ˲Ǆ˸ǃå èƓ ʺ̇ ǃå ǑˮǄǒ Ǚā ÜƓ ʼƓḪ ā˗ˮǒ Ǚ å˘ǋ ÿá Ǚã

Ḫā .˥˻˹˟å˦˸ǃå èƓǈƓ ƕ ǑƼ ˔Ǆˠƙˮ˻ǃ ǑƼ èƓƶɂ̇ ˵˯ǃåā ˥˻ǈå˦ǀǃå ƴ ˸ƞ ÿƓƼ þ˦Ǆƶ˸ǃå ˥ǆ Ǌǈá Ɠ˸ Ɠ
 èƓǆ˗˳ǃå ˥ǆ ˤƹ̇ ǃƓɁā .èǚǆƓƶ˸ǃå ƴ ˸ƞ ǑƼ Ǒ˹˟˦ǃå ˤƿ̇ ǃå ýƓ˸ƶ˯ƪå æ˦ƞā Ǐǃã ˔Ǆˠ˯ƙ
 Ɠǋßåíá ǑƼ ï˦˶ƿ üƓ˹ǋ ýåðǙ Ǌǈá Ǚã Ɨ ˮ˻Ǆǃå Ɨǃā˗ǃå ǑƼ Ǒǈ˗˸ǃå Ɇ˱˴ǃå ˔ƙƓɜǆ Ɠǌǆ˗ǀƙ Ǒ˯ǃå

 ā˗Ǆǃ ƗƶȺƓ˯ǃå èƓǌ˱ǃå ˤˢƶǆ ÿá ƗƮƓƤā ɏíƓ ˯ƵǙå ˖˻ơ Ɠ ïʾā èƓǈƓ ˮǃå ǉ˘ǋ ǑƼ ˔Ǆˠƙ Ɨǃ
 êǚƶǃ ʕǄ˴ǃå Ɇ˲ǃåā Ɠƶƽǈ ɏ̠ Ȼ˱ ̠ƶȻ ʕǃ èƓǈƓˮǃå Ɇǀǈ ƗǄ˸Ƶ ǑƼ ƗȻ̠˻Ǆǀ˯ǃå û̇ ǃɣå þå̠˳ ƪ˯å ÿå
 Ɨ ǃá āá ë̇ ˯ǀǆ ˤȻ˗ǀƙ ˤ˯˻ƪ ǑǃƓ˯ǃå ƴˠǀ˸ǃå ǑƼ .˔ɂ˦ǃå èƓǆ˗Ƥ þå˗˳˯ƪå ˦ǋ ɆǂƓ˵˸ǃå ǉ˘ǋ

 ùƕ ú̇ ƶȻ Ɠǆ āá ˔ɂ˦ǃå èƓǆ˗Ƥ þå˗˳˯ƪǙ Web service ̊ ǃå ƗƶǆƓƞ ǑƼ ˥ɜ˸Ȼ ǑǃƓ˯ǃƓɁā Ɨɂāå
.Ɏ̇ƤǙå ƗˮǄ˻ǃå èƓƶǆƓ˱ǃå ʕsƶǆ ǑƼ ćƓ˷Ȼá Ǌǀˮɣ ƙ 

6 ) ƕɀĀä̆ ǁä ƕƴǄƑƜ Ǐƺ ˒ɀˤǁä çƑǄ˕Ƣ ýä˕˱˭ƨǗ ê̠ ˭ƾ˶ǁä ýƑˠ˷ǁäWeb services( 
 ýā˗ǃå ǑƼƓ˶ǆ Ǐǃã ˗ǄˮǃƓȺ Ǒƿ̇ ǃå ˦ǋ Ɠ ˮ˻ǃ Ɠǌ˹ǆā ýā˗ǃå ˤˢƶǆ ǑƼ èƓƶǆƓ˱ǃå ïāí ñƓƪá ÿã

˹ǀ˯ǃå þå˗˳˯ƪƓȺ Ǚã ǏƙƋ˯ǒ Ǚ å˘ǋā Ɨǆ˗ǀ˯˸ǃåƴ˸˯˱˸ǃå ßƓ˹ƕ ǑƼ ïāí ˔ƶǄƙ Ǒ˯ǃå Ɨ˰ǒ˗˲ǃå Ɨ  ßƓ˹ˮǃå
 .Ơ ˲˶ǃå Ɠǌ˴ ƪƋƙ ˤƙ Ǒ˯ǃåā Ɨ ˮ˻Ǆǃå Ɨ ǆ˦ɜ˲ǃå èƓƶǆƓ˱ǃå Ɏ˗ơã ˥ǆ Ɨɂāå̊ ǃå ƗƶǆƓƞ ˙ˮ˯ƶƙ
 þƓƵ ǑƼ1988 ) ʕƿï (ĄƓǀȺƓƪ) ƗǆƓƶǃå Ɨˮƶ˵ǃå Ɨ˹˱Ǆǃå ïå̇ƿ ǑǄƵ ĄßƓ˹ƕ135 å˦ ˷Ƶ ˙ˮ˯ƶƙā .(

ɂ̇ ƼǕå èƓƶǆƓ˱ǃå íƓ˲ƙåā ÜƗ Ɂ̇ ƶǃå èƓƶǆƓ˱ǃå íƓ˲ƙå ǑƼ .Ɨ ǆǚƪǗå èƓƶǆƓ˱ǃå íƓ˲ƙåā ÜƗ ʿ
 Ɨ˹ǒ˗ǆā èǚ˻˱ƶǃå ÜƗɂāå̊ ǃå :Ɠǌ˹ǆ Ɨ ˮ˻ǃ ÿ˗ǆ ç˗Ƶ ǑƼ ƗƵð˦ǆ èƓ Ǆḧǃå ˥ǆ í˗Ƶ ƗƶǆƓ˱ǃå ˤ˷ƙ
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 ā Ü(ƗɁ̇˯ǃå ƗǄǂ) ˥˻˸Ǆƶ˸ǃå íå̠Ƶɀā ÜæåíǓå èƓ˶˶˳˯ǃå ƴ˸ƞ ǏǄƵ ɏ˦˯˲ƙ ̟˻˲Ⱥ Üçïåāð
 ˦Ǆƶǃåā Ɨɂ̇ɣ ǃˮåā Üþ˦Ǆƶǃåā ÜíƓ˶ ƿ˯Ǚå ā Üÿ˦ǈƓǀǃå ā ÜƗǈ̠ˮǃå ƗɁ̇˯ǃå ā ÜƗ ʸåï˚ǃå þ ÜƗƪ˗˹ǌǃå

 Ɨ˹ǀƙ ā ÜƗǆƓƶǃå Ɨ˲ ǃ˶åā ÜƗˮ ǃɣå Ɨ˹ǀ˯ǃåā ÜƗǃ̠˶˻ ǃåā ÜÿƓ˹ƪǕå ̝ ā˟ Üɏ̇ ǃ˵å ̝ ǃɣåā
èƓǆ˦Ǆƶ˸ǃå.  ç̇˵˯˹˸ǃå èƓǄḧǃå ǑƼ èƓǆ̠˳ ǃå ǏǄƵ ǑˮǄƪ ̇ƛå Ǌǃ ÿ˦ɜȻ Ɠ˸Ɂï ̠ƵƓ˯ǃå å̆ǋ ÿã

 ˗ƵƓ ˯ǃå Ɨ ơƓǈ ˥ǆ ïƓ˵˯ǈǙå å˘ǋ Ɠǌƕ ˗ƞ˦ǒ Ǒ˯ǃå Ɠǋ˗ơā Ɨɂāå̊ ǃå ƗƶǆƓƞ ˕˴ ǃ .ÿ˗ǆ ç˗Ƶ ǑƼ
 ˥ǆ æïƓǀȻ Ɠǆ ǏǄƵ ɏ˦˯˲ƙ Ɠ˷Ȼå ɏðƓƺ˹ƕ ƗƶǆƓƞ ÜýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƵ ÜǑƼå̇ƺ˱ǃå30  Ɨ ǄḪ

 Ǒ˯ǃåā Ɨ ˮ˻ǃ ÿ˗ǆ ç˗Ƶ ǑƼ ç̇ ˵˯˹ǆ˙˰ǂƋȺ ɏðƓƺ˹ƕ ǏǄƵ ̠ƶƙ Ǒ˯ǃåā ç̇ƽḧǃå Ɨ˹ǒ̠ǆ Ɠǌ˹˻ƕ ˥ǆ  ˥ǆ
1000  Ɨǀɂ̇ɣȺ ÿ˦ɜȻ ÿƋȺ ̠ƕǙ ƗƶǆƓ˱ǃåā èƓǄḧǃå ǉ̆ǋ ˥ƕ˻ ɆƮå˦˯ǃå ƗǄ˸Ƶ ÿã .̇˯ǆ å˦Ǆ˻Ḫ

 ɏí˓ǒ ˗ƿ Ɠ˸Ɂï ƗƽǄ˯˳ǆ èƓǆ˦ˢ˹˸ǃ èƓƶǆƓ˱ǃå üǚ˯ǆå ÿɀā .˔ɂ˦ǃå èƓǆ˗Ƥ þå˗˳˯ƪƓḪ Ɨ˰ǒ˗ơ
ḧƼ Ɠǌ˹˻ƕ Ɠ˸ ʼ èƓǈƓ ˮǃå Ɨ ơƓǈ ˥ǆ ɖƼå˦˯ǃå þ˗Ƶ ǏǃãǄ˯˳ǆ Ɨ ˱ǆ̇ ƕ Ɨǆ˦ˢ˹ǆ Ɠǌǒ˗ǃ ƗƶǆƓƞ Ɇ Ɨƽ

 .ƗƽǄ˯˳ǆ èƓ˶˹ǆ þ˗˳˯˴ƙ Ɠ˸Ɂïā 
 

 

 Ɇɜ˵ǃå3Ơư˦ǒ : Ɨɂāå̊ ǃå ƗƶǆƓƞ ˥ǆ ç˗˻ƽ˯˴˸ǃå Ɨǌ˱ǃå ˥ǆ ƗȺƓ˱˯ƪǙåā ˔Ǆˠǃå Ɨǀɂ̇ ˟ 

 ǑƼ Ɇǌ˴˯ƪ Ɠǋïā˗ƕ Ǒ˯ǃåā ˔ɂ˦ǃå èƓǆ˗Ƥ þå˗˳˯ƪå ˦ǋ Ɇ˰ǆǕå Ɇ˲ǃå ÿƋƼ å˘ǋ ǏǄƵ ßƓ˹Ɂā
çïåðā āá èƓƶǆƓ˱ǃå ˥˻ƕ èƓǈƓ ˮǃå ýíƓ ƙ Ɨ Ǆ˸Ƶ ƗƶǆƓ˱ǃå èƓǈƓ ƕ ˔Ǆˠƙ Ɨ˲Ǆ˶ǆ ɏá āá ˤ Ǆƶ˯ǃå 

] èƓǈƓˮǃå ǉ̆ǋ ǏǄƵ ý˦˶ ǃ˲å Ɠǌǃ ý˦ ǆ˳ ÿ˦ḧƙ ̟˻˲Ⱥ8 ǊǈƋƼ ɖǄˠ˹˸ǃå å˘ǋ ˥ǆ ÿîã .[
 Ɠ˸Ḫ Ɨɂāå̊ ǃå ƗƶǆƓƞ Ɠǋ̇ Ƽ˦ƙ Ǒ˯ǃå Ɨǆ˗˳ǃå ˥ǆ Ɨǆ˗˳ǃå ǉ˘ǋ ˔Ǆ˟ ç˗˻ƽ˯˴˸ǃå èƓǌ˱Ǆǃ ÿƓɜǆǗƓȺ
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 Ɇɜ˵ǃå ǑƼ3  ˔ɂ˦ǃå Ɨǆ˗Ƥ ˙Ƽ˦ƙ ÿá ˥ɜ˸Ȼ èƓǈƓ ˮǄǃ Ɨ ˹ǆå ǏǄƵ ɋƓƽ˲ǄǃāǑƼ ýā˓˴˸Ǆǃ 
 çï˦Ʈ Ɇ˷ƼƋȺ ƓǌǄ˸Ƶ ßåíá ˥ǆ ˥ɜ˸˯ƙ Ǐ˯ơ èƓǈƓ ˮǃå ˥ǆ ç˗˻ƽ˯˴˸ǃå èƓǌ˱ǃå ƗƼƓưå ƗƶǆƓ˱ǃå

] Ɨǆ˗˳ǃå ǉ˘ǋ ˥ǆ ç˗˻ƽ˯˴˸ǃå èƓǌ˱ǃå ˥ǆ ɖǀ˲˯ǃå þƓˢ˹ǃå ǏǄƵ ˖˻˲Ⱥ9 ɆƑƓƪā ç˗Ƶ üƓ˹ǋ .[
 Ɨ ˱ǌ˹ǆ þå˗˳˯ƪå Ɠǌ˹ǆOAuth ùƕ ú̇ ƶȻ Ɠǆ āá Open Authorization  ˞ɂ˦ƽ˯ǃå ɏá
Ƶ üƓ˹ǋ ÿå āá ë˦ ˯ƽ˸ǃå ˥ǆ ɖǀ˲˯ǃå ƓǌǃǚƤ ˥ǆ ˥ɜ˸Ȼ Ǒ˯ǃåā ǏǄƵá ƗȻƓ˸ơ èåî èǚḪ˦ƙā˙ƕ ç˗

 Ǐǃã ý˦Ʈ˦ǃƓȺ ˔ƹ̇ ƙ Ɨǌƞ Ɇḧǃ èƓ ơǚƮ ßƓˠƵɀā èƓǈƓ ˮǃå ýíƓ ˯ǃ ç˗˻ƽ˯˴˸ǃå èƓǌ˱ǃå
 Ɨ ǄƵƓƽȺ ǊƽƑƓˡā þƓˢ˹ǃå ɏí˦ǒ ÿå ˥ɜ˸Ȼ ǑǃƓ˯ǃƓɁā .ǑƪƓ ʾ ˥ǆð ǑƼā ƗǆƓƙ ƗƵ̇ ˴Ⱥ èƓǈƓ ˮǃå

 Ɠǌƕ Ɇ˸ƶȻ Ǒ˯ǃå Ɇ˻ƺ˵˯ǃå Ɨ˭˻ƕ ˥Ƶ ˙ˢ˹ǃå ˞ƺȺ ƗǆƓƙ þå˗˳˯ƪå ýǚƤ ˥ǆ ˣǃîāWeb 
service  ùƕ ú̇ ƶȻ ˚ǆï ýƓƪïã Ɨ ƮƓƤ ˙˻Ƽ˦ƙ ˥ɜ˸Ȼ Ɠ˷ȻáāClient_id  ɏ̇ ǃ˴å ǉ̊ǆï ƴǆ

Client_secrte  Ǒǈā˙˯ḧǃǗå ˗ɂ̇ ˮǃå ǑƼ ç˗˻ƽ˯˴˸ǃå Ɨǌ˱ǃå ˥ǆ ˗ǂƋ˯ǃå ˚ǆï Ǐǃã ƗƼƓưǗƓȺ
 ý˦Ʈ˦ǃƓȺ Ɠǌǃ ý˦˳ǆ ˙˻ƹ Ɨǌƞ ɏá ý˦Ʈā þ˗Ƶ ˥˸˷ƙ ç˗ǒ˗˱ǃå Ɨ ǃǕå å˘ǋāǏǃã ǈƓ ˮǃå.èƓ 

 
ǏǄƵ  ƗɁ˦ƶƮ ˗˱˯ƪ ƓǌǈƎƼ ÜƓǆ ƗƶǆƓƞ èƓǈƓ ƕ ǏǄƵ ý˦˶˲ǃå èíåïá ˤ Ǆƶ˯ǃå çïåðā ÿá ôå̇ ˯Ƽå

 Ɠ˹ǌƼ .èƓǈƓˮǃå Ɨy ǈ˦ ƗơƓǈ ˥ǆ ç̠ơ˦ǆ ÿ˦ḧƙ ̟˻˲Ⱥ Ɨ˸Ǆƪ Ɨǀɂ̇ɣȺ èƓǈƓˮǃå ǉ̆ǋ þǚ˯ƪå ǑƼ
 çßå̇ǀǄǃ ƗǄƕƓƿā ƗơƓ˯ǆ ÿ˦ḧƙā ƓǌƙƓǈƓƕ ǏǄƵ ɏ˦˯˲ƙ Ɨǃá āá Ɨǆ̠Ƥ ßƓ˹ƕ ǑƼ ƗƶǆƓ˱ǃå ïāí ǑƙƋȻ

ˮˠ˯ǃå ƴ ˸ƞ ˥ǆ èƓǈƓƕ ƗƺƮ ÿ˦ḧƙ ÿå ˥ɜ˸Ȼ ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƵ ÜƗƽǄ˯˳ ǃ˸å èƓ˶˹˸ǃåā èƓǀ
 Ɇɜ˵ǃƓȺ Ɠ˸Ḫ Ɨ Ǆˠǃå4. 
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 ɆɜƬ4Ɨ Ǆˠǃå èƓǆ˦Ǆƶǆ ó˦˶˳Ⱥ Ɨɂāå̊ ǃå ƗƶǆƓƞ Ɠǋ̇ Ƽ˦ƙ Ǒ˯ǃå Ɨǆ˗˳ǃå Ơư˦ǒ : 

:ǑǃƓ˯ǃå ˦˲ ǃ˹å ǏǄƵ ç̠˻ƽ˯˴ ǃ˸å Ɨǌ˱ǃå ˥ǆ ̝Ǆɣǃå ÿ˦ɜȻ ÿå ˥ɜ˸Ȼ 
HTTP POST 

POST /Service1.asmx/Number_of_student HTTP/1.1 

Host: localhost 

Content-Type: application/x-www-form-urlencoded 

Content-Length: length 

Name_Of_University=string 

HTTP/1.1 200 OK 

Content-Type: text/xml; charset=utf-8 
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Content-Length: length 

Request Message  

POST /Service1.asmx HTTP/1.1 

Host: localhost 

Content-Type: application/soap+xml; charset=utf-8 

Content-Length: length 

<?xml version="1.0" encoding="utf-8"?> 

<soap12:Envelope 

xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance 

xmlns:xsd="http://www.w3.org/2001/XMLSchema" 

xmlns:soap12="http://www.w3.org/2003/05/soap-envelope"> 

  <soap12:Body> 

    <Number_of_student xmlns="http://tempuri.org/"> 

      <University_Of_Zawia>string</ University_Of_Zawia > 

    </Number_of_student> 

  </soap12:Body> 

</soap12:Envelope> 

:ǑǃƓ˯ǃå ˦˲ ǃ˹å ǏǄƵ ÿ˦ḧ˯˴Ƽ Ɨɂāå̊ǃå ƗƶǆƓƞ Ǒǋā Ɨǆ̠˳ǃå ̇Ƽ˦ƙ Ǒ˯ǃå Ɨǌ˱ǃå ˥ǆ ƗȺƓ˱˯ƪǙå Ɠǆå 
Response Message  

HTTP/1.1 200 OK 

Content-Type: application/soap+xml; charset=utf-8 

Content-Length: length 

<?xml version="1.0" encoding="utf-8"?> 

<soap12:Envelope 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xmlns:xsd="http://www.w3.org/2001/XMLSchema" 

xmlns:soap12="http://www.w3.org/2003/05/soap-envelope"> 

  <soap12:Body> 

    <Number_of_studentResponse xmlns="http://tempuri.org/"> 

      <Number_of_studentResult>float</Number_of_studentResult> 

    </Number_of_studentResponse> 

  </soap12:Body> 

</soap12:Envelope> 

 

 çßå̇ ƿ ˥ǆ ˥ɜ˸˯˯ƪ ç˗˻ƽ˯˴˸ǃå Ɨǌ˱ǃåāǌǄɂ˦˲ƙā Ɨ˱ǆ̇ ˮǃå èƓƺǃ Ɏ˗ơã ɖɂ̇ ˟ ˥Ƶ èƓǈƓ ˮǃå ǉ˘ǋ Ɠ
 Ǐǃãobject  þå˗˳˯ƪƓȺ ˣǃîā Ɨǃå˗ǃåjson_decode  Ɨ˭˻ǋ ǏǄƵ èƓǈƓ ˮǃå ˕ǈƓḪ ýƓơ ǑƼ

http://www.w3.org/2001/XMLSchema-instance
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JSON ÷˦ ǈ ˥ǆ èƓǈƓ ˮǃå ˕ǈƓḪ åîã Ɠǆá ÜXML  Ɨǃå˗ǃå þå˗˳˯ƪå ˤ˯˻˴Ƽ
newXMLSerializer .serializeToString(xml)).( 

 ɄǄ˸ǃå ɆɜƬ ó˦˶˳Ⱥ Ɠǆá)WSDL˥Ƶ çïƓ ʸ ˦ǋ ɏ˘ǃåā ( ùǃå ǏǄƵ Ɨ ˹ˮǆ Ɨƺǃ XML  Ü
ÿƓɜǆ ˗ǒ˗˲ƙā ˃ Ʈ˦ƙ ǑƼ þ˗˳˯˴ƙ Ǒ˯ǃåā ˔ɂ˦ǃå èƓǆ˗Ƥ  ý˦Ʈ˦ǃå Ɇ˻ǌ˴˯ǃ ˕ǈ̇ ˯ǈǙå ǏǄƵ
ùǄǃ ˤ˸˯ǆ ß̊ ƞ Ǒǋā ÜƓǌƶǆ ɆǆƓƶ˯ǃåā Ɠǌ˻ǃãUDDI ƶǆƓ˱ǃå þíƓƤ ǑƼ í˦ƞ˦ǆ ÿ˦ɜȻ ǉïā̠ƕ ɏ̆ǃåā Ɨ

 èƓǈƓˮǃå ɆɜƬ ÿ˦ḧƙ ǑǃƓ˯ǃƓɁā ̇ ɂ˴ā Ɨǃ˦ǌ˴Ⱥ ƗɁ˦Ǆɣ˸ǃå Ɨǆ̠˳ ǃå Ǐǃã ý˦Ʈ˦ǃå ˥ɜ˸Ȼ ̟˻˲Ⱥ
:ǑǃƓ˯ǃå ˦˲˹ǃå ǏǄƵ 

<wsdl:definitions xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" xmlns:t

m="http://microsoft.com/wsdl/mime/textMatching/" xmlns:soapenc="http://sche

mas.xmlsoap.org/soap/encoding/" xmlns:mime="http://schemas.xmlsoap.org/ws

dl/mime/" xmlns:tns="http://tempuri.org/" xmlns:s="http://www.w3.org/2001/X

MLSchema" xmlns:soap12="http://schemas.xmlsoap.org/wsdl/soap12/" xmlns:h

ttp="http://schemas.xmlsoap.org/wsdl/http/" xmlns:wsdl="http://schemas.xmlso

ap.org/wsdl/" targetNamespace="http://tempuri.org/"> 

<wsdl:types> 

<s:schema elementFormDefault="qualified" targetNamespace="http://tempuri.o

rg/"> 

<s:element name="Number_of_student"> 

<s:complexType> 

<s:sequence> 

<s:element minOccurs="0" maxOccurs="1" name="Name_Of_University" type

="s:string"/> 

</s:sequence> 

</s:complexType> 

</s:element> 

<s:element name="Number_of_studentResponse"> 

<s:complexType> 

<s:sequence> 

<s:element minOccurs="1" maxOccurs="1" name="Number_of_studentResult" 

type="s:float"/> 

</s:sequence> 

</s:complexType> 

</s:element> 

</s:schema> 

</wsdl:types> 

<wsdl:message name="Number_of_studentSoapIn"> 

<wsdl:part name="parameters" element="tns:Number_of_student"/> 

https://www.marefa.org/XML
https://www.marefa.org/%D8%AE%D8%AF%D9%85%D8%A9_%D8%A7%D9%84%D9%88%D8%A8
https://www.marefa.org/%D8%AE%D8%AF%D9%85%D8%A9_%D8%A7%D9%84%D9%88%D8%A8
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</wsdl:message> 

<wsdl:message name="Number_of_studentSoapOut"> 

<wsdl:part name="parameters" element="tns:Number_of_studentResponse"/> 

</wsdl:message> 

<wsdl:portType name="Service1Soap"> 

<wsdl:operation name="Number_of_student"> 

<wsdl:input message="tns:Number_of_studentSoapIn"/> 

<wsdl:output message="tns:Number_of_studentSoapOut"/> 

</wsdl:operation> 

</wsdl:portType> 

<wsdl:binding name="Service1Soap" type="tns:Service1Soap"> 

<soap:binding transport="http://schemas.xmlsoap.org/soap/http"/> 

<wsdl:operation name="Number_of_student"> 

<soap:operation soapAction="http://tempuri.org/Number_of_student" style="do

cument"/> 

<wsdl:input> 

<soap:body use="literal"/> 

</wsdl:input> 

<wsdl:output> 

<soap:body use="literal"/> 

</wsdl:output> 

</wsdl:operation> 

</wsdl:binding> 

<wsdl:binding name="Service1Soap12" type="tns:Service1Soap"> 

<soap12:binding transport="http://schemas.xmlsoap.org/soap/http"/> 

<wsdl:operation name="Number_of_student"> 

<soap12:operation soapAction="http://tempuri.org/Number_of_student" style="

document"/> 

<wsdl:input> 

<soap12:body use="literal"/> 

</wsdl:input> 

<wsdl:output> 

<soap12:body use="literal"/> 

</wsdl:output> 

</wsdl:operation> 

</wsdl:binding> 

<wsdl:service name="Service1"> 

<wsdl:port name="Service1Soap" binding="tns:Service1Soap"> 

<soap:address location="http://localhost:62391/Service1.asmx"/> 

</wsdl:port> 

<wsdl:port name="Service1Soap12" binding="tns:Service1Soap12"> 

<soap12:address location="http://localhost:62391/Service1.asmx"/> 

</wsdl:port> 

</wsdl:service> 

</wsdl:definitions> 
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ǏǄƵ ɊǀƼ Ɨǆ˗˳ǃå ǉ˘ǋ ˙˶˯ǀƙ Ǚ Ɠ˷Ȼåā  ßƓ˷Ƶå èƓǈƓƕ ÿ˦ḧƙ ÿå ˥ɜ˸Ȼ Ɇƕ ƗǄɣǃå èƓǈƓƕ
 èƓǆï˦Ƽ Ɨ˭˻ǋ ǏǄƵ ƗǄ˻Ǆƪ Ɨǀɂ̇ ˠȺ ƗǄ˰˸˯ǆ ˛ɂï˗˯ǃå Ɨ˭˻ǋxml  āájson  Ɇǌ˴Ȼ ǑǃƓ˯ǃƓɁā
.Ɇ˻ƺ˵˯ǃå èƓ˶˹ǆ ˕ƽǄ˯Ƥå Ɠ˸ǌǆ èƓǈƓ ˮǃå ǉ˘ǋ ƴǆ ɆǆƓƶ˯ǃå 

 

 ɆɜƬ5 ßƓ˷Ƶá èƓǆ˦Ǆƶǆ ó˦˶˳Ⱥ Ɨɂāå̊ ǃå ƗƶǆƓƞ Ɠǋ̇ Ƽ˦ƙ Ǒ˯ǃå Ɨǆ˗˳ǃå Ơư˦ǒ :
˛ɂï˗˯ǃå Ɨ˭˻ǋ 

 
 íå˦˸ǃå āá Ɨ ǄḪ ɆḪ ǑƼ æǚˠǃå íå˗ƵƋḪ Ɨ ƪƓƪá ƗƶǆƓ˱ǃå Ɠǋå̇ ƙ èƓǆ˦Ǆƶǆ ɏá ƗƼƓưã ˥ɜ˸ɂā
 ƗƼƓưã ˣǃ˘Ḫā Ü˔ǃƓˠǃå ˝˳ƙ Ǒ˯ǃå èƓǈƓ ˮǃå ˥ǆ ˣǃî ˙˻ƹ Ǐǃɀā ˔ǃƓ˟ ɆḪ Ɠǌƪï˗ǒ Ǒ˯ǃå
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 èƓǆ˦Ǆƶ˸ǃå ˥ǆ ßå˗˯ƕå ˤǌ˶˳ƙ Ǒ˯ǃå ï˦ǆǙå ƗƼƓḪā ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá ˝˳ƙ èƓǈƓ ƕ
åā Ɨ ǃƓ˸ǃå ï˦ǆǕå Ǐǃã Ɨ ˶˳˵ǃå .˥˻ƽˡ˦˸ǃå ˝˳ƙ èƓǆ˦Ǆƶǆ ƗƼƓưã āá ˣǃî ˦˲ǈā Ɨ ˸Ǆƶǃ

 ïå˗ƮƎȺ å̇ Ƥ˓ǆ é˗ơ Ɠǆ Ɠǋð˙ƕå ˥ǆā ɆǂƓ˵˸ǃå ˥ǆ ˗ǒ˗ƶǃå ǏǄƵ Ǒ˹ƺƙ Ɨ ǃǙå ǉ˘ǋ þå˗˳˯ƪå ÿã
 ˗ƿā ç˗ǒ˗Ƶ èå˦˹ƪ ˥ǆ íƓƽȻã ïå̇ ƿ ˤǌǀơ ǑƼ ï˗Ʈ ˥ǒ˘ǃå ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶá Ɇ˶ƽȺ ïå̇ ƿ

Ɨơ˦˹˸˸ǃå ç̇ ˯ƽǃå ˗ƶȺ ƗƶǆƓ˱ǃå Ǐǃã ƴƞ̇ ǒ ˤǃā Ǌ˯ƪåïí Ǐǌǈá á ˙ǆǙå ǑƼ ˔ɂ̇ ƺǃå ˥ḧǃā .Ǌǃ ÿ
 ï˗Ʈá ÿƓȺ çïåð˦ǃå ïå̇ ǀȺ ƋƞƓƽƙā èå˦˹ƪ ˘˹ǆ ǊǄ˸Ƶ ˙ƬƓȺ ˥ǆ ˛ɂï˗ƙ Ɨ˭˻ǋ ßƓ˷Ƶá üƓ˹ǋ
 èåïå̇ ǀǃå Ɠǌ˻ǄƵ Ǒ˹ˮƙā Ɨ˸Ȼ˗ƿ èƓǈƓ ƕ ǑƼ ˘ƤƋƙ çïåð˦ǃå ÿå ǏǄƵ ý˗ǒ å˘ǋ ÜɆ˶Ƽ ïå̇ ƿ ˤǌǀ˲Ⱥ
˴Ⱥ ÿƓḧǃ ˔ɂ˦ǃå èƓǆ˗Ƥ ˙ˮƵ ƗơƓ˯ǆ Ɨǆ˗˳ǃå å˘ǋ ˕ǈƓḪ ˦ǄƼ Üïå̇ ǀǃå å˘ǌḪ Ɨɂ̇ ˻˶˸ǃåǌ Ɨǃ˦

 ˥ǆ ˣǃî ˙˻ƹā þ˦˻ǃåā ƣɂïƓ˯ǃƓȺ ˤǌǃƓ˸ƵǕ ˥ɂ̇ ƬƓ ˸ǃå ˛ɂï˗˯ǃå Ɨ˭˻ǋ ßƓ˷Ƶå ƗƼ̇ ƶǆ ÿƓɜ˸Ⱥ
 ˙ǆǕåā ÜƗ ǃǕå ˤȻ˗ǀƙ ˦ǋ ɊǀƼ Ɠ˹ǋ ú˗ǌǃåā .Ɨ˸ǌ˸ǃå èƓǆ˦Ǆƶ˸ǃåüā˙˯ǆ Ɠ˹ǋ ǑƼ ƗƶǆƓ˱Ǆǃ  ˘˻ƽ˹ƙ

.ƴƿå˦ǃå ôïá ǏǄƵ Ɠǌǀ ˮˠƙā Ɨ ǃǕå ǉ˘ǋ 

çƑ Ƭˤ˭ǁäĀ ƕ˶ƗƑ˱ǁä 
  Ơ Ʈá ˤǃƓƵ ǑƼ íǚˮǃå ƗǃƓơ ˙˻˻ƺƙ ǑƼ Ɠǋ̇ ƛáā ˔ɂ˦ǃå èƓǆ˗Ƥ þå˗˳˯ƪå ç˗ƑƓƼ Ɨƪåï˗ǃå è̇ ǌˡá

 ˣǃîā èƓǆ˦Ǆƶ˸ǃå ýíƓ ƙ Ɨ Ǆ˸Ƶ ǑƼ Ɠ ƪƓƪá áïāí ˔ƶǄǒ Ɨ ˹ǀ˯ǃå ïā˗ǃèƓǆ˗Ƥ þå˗˳˯ƪƓȺ  ˔ɂ˦ǃå
 Ɨǃá ʕȻ̠ǀƙ ̟ ǃ˲å å̆ǋ ǑƼ ʕƙ .èƓǆ̠˳ ǃå ǉ̆ǌǃ ƗƿƓƪ Ɨɂāå̊ǃå ƗƶǆƓƞ ÿ˦ḧƙ ÿå ̝ Ȼ˱ Ǒ˯ǃåā

Ɠƽ˯ƪǙå Ɨ ʽ ḧǃ Ɨɂāå̊ ǃå ƗƶǆƓƞ ǑƼ Ɠǌǀ ˮˠƙā ˔ɂ˦ǃå èƓǆ˗Ƥ ˥ǆ çí ̊ ˻˸ǆ ˤǋá ˥ǆ Ǒ˯ǃåā Ǒǋ Ɠǌƙå
èƓ˶˹˸ǃå ƗƽǄ˯˳ǆ èƓǀ ˮˠ˯ǃå ˥˻ƕ ɆƮā ƗǀǄơ ˙ˮ˯ƶƙ Ɠ˷Ȼáā èƓǈƓ ˮǃå Ɇǀǈ Ɨ Ǆ˸Ƶ ǑƼ Ɨǃ˦ǌ˴ǃå 

þ˗˳˯˴ƙ ƓǌǈǕ json Ǒ˯ǃåā  .Ɇ˻ƺ˵˯ǃå èƓ˶˹ǆ ˕ƽǄ˯Ƥå Ɠ˸ǌǆ Ɠǌƶǆ ɆǆƓƶ˯ǃå ˥ɜ˸Ȼɜ˸ɂā ÿá ˥
Ǚå Ɇ˸˵ƙ ˖˻˲Ⱥ Ɨ ǃǕå ǉ˘ǋ ƴƪ˦˯ƙ ǉƋ ˀ ßƓ˷Ƶå āá ˥˻ƽˡ˦˸Ⱥ ßå˦ƪ ƗǀǄƶ˯˸ǃå Ɨ ǃƓ˸ǃå ï˦ǆ

 ˥ǆ Ɠ˷Ȼáā .Ɨ ǃƓ˸ǃå ï˦ǆǙå ˥ǆ Ɠǋ̇ ˻ƹā èåāǚƶǃå āá Ɨ ʽ ˡ˦ǃå Ɨƞï˗ǃå ÜèƓ ƙ̇ ˸ǃƓḪ ˛ɂï˗ƙ
 ˣǃ˘Ɂā Ɠǌ˻ǄƵ ý˦˶˲ǃå Ɨǃ˦ǌƪā èƓǆ˦Ǆƶ˸ǃå íƓ˱Ȼã ƗƵ̇ ƪ Ǒǋ Ɨ ˹ǀ˯ǃå ǉ˘ǋ þå˗˳˯ƪǙ ˗Ƒå˦ƽǃå

 ˦ Ǆƶ˸ǃå ˖ǒ˗˲ƙ Ɠ˷Ȼå .ýƓ˸ǃåā ˗ǌ˱ǃåā ˕ƿ˦ǃå ˙˻Ƽ˦ƙ ˤ˯ǒƞ˸ Ɇ˻˸ ƙ˲ ʕ˯ǒ îã ÜýāƋȺ ĄǙāá èƓǆ ƴ
.˕ƿā ɏá ǑƼ Ɠǌǆå˗˳˯ƪå ǏǄƵ çï˗ǀǃåā å˗ƞ ç̇ ˻˶ƿ ç̇ ˯Ƽ ǑƼ ç˗ǒ˗˱ǃå èƓǆ˦Ǆƶ˸ǃå 

 
 



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   мну 

 

ƲƜä̠ ˶ǁä 
 [1]  C. Ferris and J. Farrell, "What are web services?", Commun. 

ACM, vol. 46, no. 6, p. 31, Jun. 2003. 

[2] K. Gottschalk, S. Graham, H. Kreger and J. Snell, 

"Introduction to Web services architecture," in IBM Systems 

Journal, vol. 41, no. 2, pp. 170-177, 2002, doi: 

10.1147/sj.412.0170. 

[3]  SOAP, Simple Object Access Protocol (SOAP) 1.2, May 

2003. [Online]. Available: http://www.w3.org/TR/soap12-

part1/ 

 [4] S.Mumbaikar and puja padiya.òweb services based on 

SOAP and  REST principlesò.IJSRP.vol.3,issue 5, may 

2013. 

[5] M. Kuba and O. ndrejkrajicek," Literature search on SOA, 

Web Services, OGSA and WSRF". April 17, 2007.

 

 

 [6]  F. Curbera, M. Duftler, R. Khalaf, W. Nagy, N. Mukhi, and 

S. Weerawarana, "Unraveling the web services web: An 

introduction to SOAP, WSDL, and UDDI," IEEE Internet 

Comput., vol. 6, no. 2, pp. 86ï93, Mar./Apr. 2002. 

[7] G.SenthilKumar and .C.Lakshmi."A Literature Survey on 

Web Service Discovery". IJET,Vol 8 No 2 Apr-May 2016.  

[8] S. Bennett, A. Bishop, B. Dalgarno, J. Waycott and G. 

Kennedy, "Implementing Web 2.0 technologies in higher 

education: A collective case study". Computers & 

Education, 59(2), 524ï534, 2012. 

[9] Varsha R Moulia,KPJevithaa, "Web Services Attacks and 

Security- A Systematic Li terature Review", 6th 

International Conference On Advances In Computing & 

Communications, ICACC, 6-8, September 2016. 

 

 

 

 

 
 

http://www.w3.org/TR/soap12-part1/
http://www.w3.org/TR/soap12-part1/


 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   мнф 

 

 Ǐƺ " ýĀ˗ḥǁä Û ˡǆ˘ǁä Û ˘˹˷˯˷˶ǁä " ƕǂ˹ƾˮǁä ˗ƬƑ˷ƴǁä ˜ƴȸ çƑɀˤ˭˲Ǆ ˗ǐ˕ƾƗ
 ƕƾ˞˷˶ȸ îƑȸǑä ǇƑ Ǆˢ˷Ƹǁä ˗˫Ɠ 

ϒ .ϣгтϽЪ дϝЏвϼ                дϜϹтϾ ϸ .бЂϝϠ ϣУуЯ϶ ϣУЦ 

) ϢϸнϯЮϜм ϣвыЃЮϜм ϣϳЋЮϜм ϣϛуϡЮϜ ϣЂϹзк бЃЦEHSQ ( 

 ϣуЛуϡГЮϜ ϸϼϜнгЮϜ ϣЂϹзк ϣуЯЪï бзПЮϜϽϛϠ - ϣтмϜϿЮϜ ϣЛвϝϮ 
B.guffa@zu.edu.ly 

 ˛˱ǂ˶ǁä 
 ˙˭ƕ Ɨǀˠ˹ǆ ǑƼ ǉƓ ˸Ǆǃ ǑƪƓƪǕåā Ǒ˴ Ƒ̇ ǃå ï˗˶˸ǃå Ǒǋ (ïƓȺǓå ǉƓ ǆ) Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå ˙ˮ˯ƶƙ

 ˔ˮ˴Ⱥ æ̇ ˵Ǆǃ Ɨ˲ǃƓƮ ˙˻ƹ Ɠǌǈã ˥ǆ ˤƹ̇ ǃå ǏǄƵ ˤ˹ƺǃå˗ǌƙ å˘ǃ Ɠǌƕ Ɨ ǃƓƶǃå ëǚǆǕå Ɨ ˴ǈ ú
 ʕƙ ̠ƿā ( þ̇ḧǃåā Üxǈ̊ǃå Ü̊˻˹˱˹ ǃ˸å ) Ɨƛǚ˰ǃå ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǃå Ɏ˦˯˴ǆ ̇ǒ̠ǀƙ Ǐǃã Ɨƪåï̠ǃå ǉ̆ǋ

 Ɨ˹ƪ ˦˻ǈ˦ǒ ā ˦ǒƓǆ ˙ǌƬ ) ˥˻ƕ Ɠǆ ç̇ ˯ƽǃå ǑƼ Ɨƪåï˗ǃå ǉ˘ǋ ßå̇ ƞã2021.( 
 ǉ˘ǋ ƝƑƓ˯ǈ è̇ ǌˡá ˗ƿā ƓǌǄ˻Ǆ˲ƙ ˤƙā Ɨƪåï˗ǃå Ɨǀˠ˹ǆ ïƓȺà ǉƓ ǆ ˥ǆ èƓ˹˻Ƶ Ɨ˯ƪ ˘Ƥá ˤ˯Ƽ

) ˥˻ƕƓǆ ëāå̇ ˯ƙ ˚˻˹˱˹˸ǃå ˙˶˹Ƶ ˤ ʾ ÿã Ɨƪåï˗ǃå0.040 Ĳ 0.097  ˚˻Ḫ̇ ƙ ˤ ʾ ÿɀā (ˤ˱Ǆǆ
) ˥˻ƕƓǆ ëāå̇ ˯ƙ ˣǈ̊ ǃå ˙˶˹Ƶ0.065 Ĳ 0.148  ˥˻ƕƓǆ ˕ǈƓḧƼ þā˙ḧǃå ˙˶˹Ƶ Ɠǆá (ˤ˱Ǆǆ

)0.010 Ĳ 0.033 Ḫ Ɠǌ˻˸ƞā (ˤ˱Ǆǆ èƓƽƮå˦˸ǃå ˔˴ơ Ɠǌƕ ë˦ ˸˴˸ǃå íā˗˲ǃå ˥˸ư ˕ǈƓ
 Ɨ ˸ǃƓƶǃå Ɨ˲˶ǃå Ɨ˸ˢ˹ǆ ˣǃ˘Ḫ Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå)WHO(. 

 :ƕ ǂ˹ǁ˕ǁä çƑ˶ǂḥǁäƗ ʼ˦ƞ ǉƓ ǆ ÜïƓȺǓå ǉƓ ǆ Üˤ˹ƺǃå̇ ˭ƕ Ɨǀˠ˹ǆ ÜǉƓ ǆ é˦Ǆƙ ÜƗǄ˻ǀƛ ˙ƮƓ˹Ƶ 

 Abstract 

Groundwater (wells water) is the main and primary source of water 

in the Bir El-Ghanam area, although it is not suitable for drinking 

because of the high salt content in it. Therefore, this study aims to 

estimate the level of the three heavy elements (manganese, zinc, and 

chromium). This study was conducted in the period between (May 

and June 2021). 

Six samples were taken from the water wells of the study area 

and analyzed. The results of this study showed that the values of 

manganese ranged between (0.040 - 0.097 mg), and the 

concentration values of zinc ranged between (0.065 - 0.148 mg), 

mailto:B.guffa@zu.edu.ly


 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   мол 

 

while the chromium element was between (0.010 - 0.033). mg) and 

all of them were within the permissible limits according to the 

Libyan standards as well as the World Health Organization (WHO). 

ƕǄ˕ƾ˶ǁä 
˥ǆ ˙ˮ˯ƶƙ Ǒ˯ǃå Ɨ Ɂ̇ ƶǃå Ɨǀˠ˹˸ǃå ˥˸ư Ɠ ˮ˻ǃ ƴǀƙ ǃå íïå˦˸ǃå ǑƼ Ąå̇ǀƼ ɖ˟Ɠ˹˸ǃå ̇˰ǂá ǑƼ Ɨ ƑƓ˸
 Ǒǃå˦˲Ⱥ Ɠ ˮ˻ǃ ǑƼ í̇ ƽǃå ˔˻˶ǈ ï˗ǀȻ ˖˻ơ ˤǃƓƶǃå120  ˣǃîā í̇ Ƽ Ɇḧǃ Ɨ˹˴ǃå ǑƼ ˔ƶɜǆ ˙˯ǆ

 þƓƶǃ ǉƓ˸ǃå Ɨ˸˹˯ǃ Ǒ˸ǃƓƶǃå ̇ɂ̇ǀ˯Ǆǃ ĄƓǀƼā2015  ɄǃƋȺ ï˗ǀȻ Ǒ˸ǃƓƶǃå ˙ǀƽǃå ˗ơ ÿá ˥˻ơ ǑƼ
.í̇ Ƽ Ɇḧǃ Ɨ˹˴ǃå ǑƼ ˔ƶɜǆ ˙˯ǆ 
 Ɠ ˮ˻ǃ ˥ǆ ç̇ ˻ˮḪ ƗơƓ˴ǆ ƴǀƙā ǑǈƓƶƙ ƓǌǄƶ˱Ȼ Ɠ˸ǆ ɏāå̇˲ ǃ˶å ǊƬā ɏāå̇˲ ǃ˶å ìƓ˹˸ǃå ɆƤåí

  ÿå̠˸˻ơ) Ɨ˲ˠ˴ǃå ǉƓ˸Ǆǃ ĄƓ˷Ȼá ̇ǀ˯ƽƙā ïƓɣǆǙå ý˦ ǋɣ èǙ̠ƶǆ ƗǄƿ ˥ǆ2017.( 
 Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå ˕Ǆ˰ǆ ˖˻ơ ǑƑƓ˸ǃå ï˗˶˸ǃå ƗȻíƓơá ǑǈƓƶƙ Ǒ˯ǃå ýā˗ǃå ˥ǆ ˗ƶƙ ǑǃƓ˯ǃƓɁā

 ̞ ƹɣ îã ƓǌǈƓɜƪ èƓǄɣ˯ǆ ̇˻Ƽ˦˯ǃ ĄƓɂ̇ǀƙ ̠˻ơ˦ǃå ï̠˶ ǃ˸åǈ ƓǆǊ˯ˮ˴ 98%  ǉƓ ˸ǃå ǑǃƓ˸ƞå ˥ǆ
ƗǄƺ˯˴˸ǃå   Ɨ˸ǀǃ˦ƕá) íǚˮǃƓȺ1989 úå̊ ˹˯ƪåā ï˦ǋ˗ƙ ˥ǆ Ǌ ǈƓƶƙ Ɠǆā ǉƓ ˸ǃå ˖ɂ˦Ǆƙ Ɨ ˷ƿ ÿɀā (

.˙ƮƓƶ˸ǃå Ɠ˹˸ǃƓƵ ǑƼ Ɨ˲Ǆ˸ǃå ƓȻƓ˷ǀǃå ˥ǆ ˕˲ Ʈá þå˗˳˯ƪã ß˦ ƪā 
 ˥˻ˠǃåā ˔ǃƓ˲ˠǃåā ˥˻ǂå̇ ˮǃåā ýðǙ̊ ǃå Ɇ˰ǆ Ǒƶ ˮ˟ Ɠǌ˷ƶȺ ǉƓ ˸ǃå ˖ɂ˦Ǆ˯ǃ çí˗ƶ˯ǆ æƓ ƪá üƓ˹ǌƼ

ÜƓǋ̇ ˻ƹā  ĄƓƑƓɂ̊˻Ƽ ĄƓƞ˦ǃ˦˻ƕ āá ĄƓƑƓ˸Ḫ ĄƓƛ˦Ǆƙ é̠˲˯Ƽ ÿƓ˴ǈǙå ɆƶƼ ˥ǆ æƓƪá Ɠǌ˷ƶɁā
  ɏ̇ƶˮǃå) Ɠǋ̇˻ƹā ƴǈƓ˶ ǃ˸å èƓƽǄ˳ǆā Ǒ˲ ǃ˶å ú̇˶ǃå èƓƽǄ˳ǆā ƗǆƓ˸ǀǃƓǂ1999.( 

"  Ɨƪåï˗ǃå Ɨǀˠ˹ǆ ÿɀāˤ˹ƺǃå ˙˭ƕ ǉƓ ǆ Ǒǋā ǉƓ ˸Ǆǃ ˗˻ơā ï˗˶˸Ḫ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå ǏǄƵ ˗˸˯ƶƙ "
ǆǕå Ɨ ˴ǈ ˔ˮ˴Ⱥ æ̇ ˵Ǆǃ Ɨ˲ǃƓƮ ˙˻ƹ) ˕ƺǄƕ Ǒ˯ǃåā Ɠǌƕ Ɨ ˸ǃƓƶǃå ëǚ1116  ǑƼ (˙˯ǃ/ˤ˱Ǆǆ

 þƓƵ1980 ) ā1350  þƓƵ ǑƼ (˙˯ǃ/ˤ˱Ǆǆ2005Ɠǆ ˦ǋ Ɇ˰ǆǕå ̠˲ ǃå ÿƋȺ ĄƓ˸ǄƵ Ü  ˥˻ƕ
)500 Ĳ 1000   Ɇ˻ǃƓ˲ƙ ƝƑƓ˯ǈ) (˙˯ǃ/ˤ˱Ǆǆ1980-2005.( 

ƕƨäî˕ǁä ƕǂɚ˳Ǆ 
ǃ˴å ǑǈƓ˸ǃå í̠Ƶ ǑƼ ĄƓƶƪ˦ƙā ÿƓɜ˴ǃå í̠Ƶ ǑƼ ĄƓl˦ Ǆ˲ǆ å̠ǒå̊ƙ Ɨƪåï̠ǃå Ɨǀɣ˹ǆ ̠ǌ˵ƙɜ Ɨ ˹

 ˥Ƶ Ǒ˲ ǃ˶å ú̇ ǃ˶å ǉƓǆ ɆḪ ˃ ɂ̇˶ ƙ ʕ˯ǒ ǑǃƓ˯ǃƓɁā Ɨ˯ ƙ˲ Ɨ˹ƕ ǏǄƵ ɏ˦˯˲ƙ Ǚ Ɨǀɣ˹ ǃ˸åā
 ý˦Ʈā ǑƼ ˤǋƓ˴Ȼ ˙ǆǕå å˘ǋā ˥ǂƓ˴˸ǃå ˔ǈƓ˱Ⱥ ßåí˦ƪ ïƓȺà ˙ƽơ ɖɂ̇ ˟ 
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 ǑƼ ǉƓ ˸Ǆǃ ˗˻ơ˦ǃå ï˗˶˸ǃå Ǒǋ ˙ˮ˯ƶƙ Ǒ˯ǃå Ɇɂ˦ˠǃå Ɏ˗˸ǃå ǏǄƵ Ɨ ʼ˦˱ǃå ǉƓ ˸Ǆǃ é˦Ǆ˯ǃå
 ˚˻Ḫ̇ ƙ ǏǄƵ Ɠǋßå˦˯ơå ˔ˮ˴Ⱥ ñƓƪǕå ˥ǆ æ̇ ˵Ǆǃ ǉƓ ˸Ḫ Ɠǌƙí˦ƞ þ˗Ƶ ˥ǆ ˤƹ̇ ǃå ǏǄƵ Ɨǀˠ˹˸ǃå

 ýƓ˸Ƶá ǑƼ Ǌ ǄƵ íƓ˸˯ƵǙå ˤ˯ǒ ˥ḧǃā ÜƗ ǃƓƶǃå Ɠǌƙ̇ ˴Ƶā ëǚǆǕå ˥ǆ ǑǃƓƵ 
 

ɜƪ ˗˸˯ƶɂā ÜɆ˻˴ƺǃåā Ɨ ǆ˦˻ǃå ƗƼƓˢ˹ǃå ǉƓ ǆ ƴ ˸˱ƙ ǏǄƵ Ɠǆã æ̇ ˵ǃå ǉƓ ǆ ǑƼ Ɨǀˠ˹˸ǃå ÿƓ
.Ɨ Ǆ˲˯ǃå ǉƓ ǆ ßå̇ Ƭ ǏǄƵ āá ç̇ ˻ƤǕå èå˦˹˴ǃå ǑƼ ɋ˦˲Ǆǆ Ɇɜ˵Ⱥ ˕˶ǀǈ Ǒ˯ǃå ïƓˠǆǕå 

Ǌ ǄƵāÜ :Ɨ ƙǓå èǙâƓ˴˯ǃå ǑƼ Ɨƪåï˗ǃå ƗǄɜ˵ǆ ˝ ˳Ǆƙ ˥ɜ˸Ȼ 
1-  ˣǈ̊ ǃå Üþā˙ḧǃå Ü˚˻˹˱˹˸ǃå " ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃƓȺ Ɨƛ˦Ǆǆ Ɨƪåï˗ǃå Ɨǀˠ˹ǆ ǑƼ ïƓȺǓå ǉƓ ǆ Ɇǋ
" .Ɨƛ˦Ǆǆ ˙˻ƹ Ɠǌǈå þá 
2- .ÿƓ˴ǈǙå Ɨ˲Ʈ ǏǄƵ çï˦ˠƤ Ɇɜ˵Ȼ Ɇǋā èƓƛ˦Ǆ˸ǃå ǉ˘ǋ ˚˻Ḫ̇ ƙ ˤ˱ơ Ɠǆ 
3- .é˦Ǆ˯ǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ ˥Ƶ Ɨ˱ƙƓ˹ǃå ïå̇ ưǕå Ɠǆ 

:ƕƨäî˕ǁä ùä˕ǉà 
1- .é˦Ǆ˯ǃå ˥ǆ ÷˦ ˹ǃå å˘ǋ ǏǄƵ ß˦ ˷ǃå Ɋ Ǆ˴ƙ 
2- .Ɨƛǚ˰ǃå ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃƓȺ Ɨǀˠ˹˸ǃå ïƓȺà ǉƓ ǆ é˦Ǆƙ Ɏ˗ǆ ǏǄƵ ú̇ ƶ˯ǃå 
3-  āƓ˲ǆ.˗ƞā ÿã é˦Ǆ˯ǃå í˦ƞā ˔ˮƪ ǏǄƵ ú̇ ƶ˯ǃå Ɨǃ 
4- .ÿƓ˴ǈǙå Ɨ˲Ʈ ǏǄƵ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃƓȺ Ɨƛ˦Ǆ˸ǃå ǉƓ ˸ǃå þå˗˳˯ƪå ïå̇ ưƋȺ Ɨ ʸ˦˯ǃå ˤȻ˗ǀƙ 

:ƕƨäî˕ǁä ƕ ˶ǉà 
 Ɨƛ˦Ǆǆ Ɨƪåï˗ǃå Ɨǀˠ˹ǆ ǑƼ ïƓȺǓå ǉƓ ǆ ˕ǈƓḪ åîå Ɠǆ ˥˻ˮƙ ƓǌǈǕ Ɨ˸ǌǆ Ɨƪåï˗ǃå ǉ˘ǋ ˙ˮ˯ƶƙ

"  ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃƓȺMn, Cr, Zn  ˣǃ˘ƕ Ǒǋā "  ˙˟Ɠ˳ǆ ˥ǆ ƗȻƓƿ˦Ǆǃ íƓƬïǙåā Ơ˶˹ǃå þ˗ǀƙ
 Ɨ˱ǃƓƶ˸ǃ ïå̇ ǀǃå æƓ˲ƮǕ ç˗˻ƞ Ɨƪåï˗ǃå ǉ˘ǋ ǑǃƓ˯ǃƓɁā ˙ƮƓ˹ƶǃå ǉ˘ǌƕ Ɨƛ˦Ǆ˸ǃå ǉƓ ˸ǃå þå˗˳˯ƪå
 ÿƓɜ˴ǃ ƗǆƓƶǃå Ɨ˲Ʈ ǏǄƵ ƗˢƼƓ˲˸ǃå ǑƼ Ɨƪåï˗ǃå ǉ˘ǋ ˗˻ƽƙ ˣǃ˘Ḫā ˙˟Ɠ˳˸ǃå ǉ˘ǋ Ɇ˰ǆ

.Ɨǀˠ˹˸ǃå 
ƕƨäî˕ǁä çƑ Ʈ˗ƺ 

1- ˸Ⱥ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå ǑƼ é˦Ǆƙ Ɨ ˴ǈ í˦ƞā.Ɨƪåï˗ǃå Ɨǀˠ˹ 
2- .Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå é˦Ǆƙ ǑƼ ˔ˮ˴ǃå Ǒǋ Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ ˃ɂ̇ ˶ƙ Ɨǀɂ̇ ˟ 
3- .é˦Ǆ˯ǃå Ɇƿ Ɠ˸ǄḪ ɖ˸ƶǃå íåð Ɠ˸ǄḪ 
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ƕƾȸƑƨ çƑƨäîì 
 Ǒǋā ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃƓȺ Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå é˦Ǆƙ ÷˦ ư˦ǆ ˕ǃāƓ˹ƙ Ǒ˯ǃå èƓƪåï˗ǃå ˥ǆ ˗ǒ˗ƶǃå ˗ƞ˦ǒ

:ǑƙǓƓǂ 
  ÿā̇Ƥáā ɏíƓ˶ǃå ) ̟ơƓǃå û̇ ƙɣ2020åï˗ǃ ( ǉƓ ˸Ǆǃ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ˚˻Ḫ̇ ƙ Ɏ˗ǆ Ɨƪ

 Ɨ˹ǒ˗˸Ⱥ Ɨ ʼ˦˱ǃåǊƙå̇ ˶ǆ  " ˚˻ǂå̇ ƙ ˕ǈƓḧƼZn, Mn, Cu, Fe  ë˦ ˸˴˸ǃå íā˗˲ǃå ˥˸ư "
.Ɠǌƕ 

  ÿā̇Ƥàā ï˦˹ǃå ) Ɨ˰ơƓǃå è̠ƞā Ɠ˸ʼ2016 ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ˚˻Ḫ̇ ˯ǃ Ɨɂ̇ ˮ˯˳˸ǃå ƝƑƓ˯˹ǃå ÿá (
 "Cd, Ni, Fe, Cu, Cr, Pb   Ɨ˸ˢ˹˸ǃ Ɠǌƕ ë˦ ˸˴˸ǃå íā˗˲ǃå ˥˸ư ƗǄƞ˗ǃå ˙ǌǈ ǉƓ ǆ ǑƼ "

.Ɨ ˸ǃƓƶǃå Ɨ˲˶ǃå 
  Ǒƽɂ̇˵ǃå ) ̟ơƓǃå û̇ ƙɣ Ɠ˸ǂ2014 ǑƼ èå̇ ƽǃå ˙ǌǈ ÷ā˙Ƽ ˗ơá ˥˴ơ Ǒ˹ƕ ýā˗ƞ ǏǄƵ (

 ýāǕå ÿ˦ǈƓḪ ˥ǆ Ɨƪ̠ǀ˸ǃå ßǚɁ̇Ḫ Ɨǀɣ˹ǆ2012  ǑǈƓ˰ǃå ˥ɂ̇ ˵ƙ Ǐǃã2013  ˚˻Ḫ̇ ƙ ÿƓ ˮǃ
 ˗ƿā ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃåè̇ ǌˡá ˗ƶǆ ÿå Ɨƪåï˗ǃå˗ǒ˗˲ǃåā þ˦˻ǆíƓḧǃåā ñƓ˲˹ǃå ˙ƮƓ˹Ƶ ˚˻Ḫ̇ ƙ èǙ 

 Ɨ˸ˢ˹ǆā ûå̇ ƶǃå ǑƼ Ɠǌƕ ë˦ ˸˴˸ǃå íā˗˲ǃå ˥˸ư ˕ǈƓḪ ˔Ƒå˘ǃå ƓǌǄɜƬ ǑƼ þā˙ḧǃåā óƓƮ̇ ǃåā
.Ɨƶƽƙ̇ǆ ĄƓ˸ ʾ̞Ǆ˱ƪ ̠ǀƼ ̝ƪåā̇ǃå ǑƼ Ɠǆá ÜƗ˸ǃƓƶǃå Ɨ˲˶ǃå 

) ˖ơƓ ǃå Ɨƪåïí ƓǆáSawhney and Frink 1991 ƴƿ˦ǆ ˥ǆ Ɨ ɂ̇ ǀǃå Ɨ ʼ˦˱ǃå ǉƓ ˸Ǆǃ (18 
ǀǃå ˔ɜǆ ̇ƮƓ˹ƶǃƓȺ ĄƓƛ˦Ǆƙ üƓ˹ǋ ÿá ƝƑƓ˯˹ǃå ̞˹˻ƕ ̠ǀƼ Ɨɜɂ̇ǆǕå ç̠˲˯˸ǃå èƓȻǙ˦ǃå ǑƼ ƗǆƓ˸
.ƗǄ˻ǀ˰ǃå 

ƕƨäî˕ǁä ƕƾ˞˷Ǆ 
 ƗƼƓ˴˸Ⱥ ˛Ǆƕå̇ ˟ æ̇ ƹ æ˦˹ƞ ƴǀƙ ç̇ ˻ƺƮ ç˗Ǆƕ ǑƵ ˤ˹ƺǃå̇ ˭ƕ90  ƗȻ˗Ǆƕ ˥˸ư ƴǀƙā Ü˙˯ǆ˦Ǆ˻Ḫ

 ÿ̇ƽȻ ˥Ƶ ̠ƶƙā ̨Ǆƕå̇˟ā ǑɁ̇ƺǃå Ɇˮ˱ ǃå ˥˻ƕ ɊȺå̇ǃå ɖɂ̇ɣǃå ǑƼ æ˦˹˱ǃå Ɨɂāå̊ǃå25 ˯ǆ˦Ǆ˻Ḫ ˙
 Ɨɂāå̊ ǃå Ɨ˹ǒ˗ǆ ˥Ƶ ˗ƶ ƙā60  ) èƓ ƛå˗ơǙå ǏǄƵ Ü˙˯ǆ˦Ǆ˻ḪE34ĵ 11ĸ  012  Ü 032

18ĵ 45ĸ N ) íå˗ƶƙ ˔˴ơ ƓǌǈƓɜƪ í˗Ƶ ƸǄˮǒ Ɠ˸Ḫ Ü (2006 (3375 .Ɨ˸˴ǈ 
çƑ˷˹ƴǁä Ʋ ˶˯Ɨ ƕƾɀ˗˝ 

 ç̇ ˯ƽǃå ǑƼ Ɨƪåï˗ǃå ǉ˘ǋ ˕ɂ̇ ƞá˥˻ƕ Ɠǆ  Ɨ˹ƪ ǑƼ ˦˻ǈ˦ɂā ˦ǒƓǆ ɏ̇ǌƬ2021 ˲Ⱥ ƴ ˸˱ƙ ˤƙ ˖˻
6  ǉƓ ˸ǃå ˥ǆ èƓ˹˻ƵƗƪåï˗ǃå Ɨǀˠ˹ǆ ǑƼ ïƓȺǔǃ Ɨ ʼ˦˱ǃå ) ˤƿï Ɇɜ˵ǃå ˙ˢǈå )1((  Ɇɜ˵Ɂā

 ƗƼƓ˴˸ǃå çƓƵå̇ ǆ ƴǆ ǑƑå˦˵Ƶ˥˻ƕ Ɠǆ .( Ɠǌ˷ƶȺ ˥ǆ ƓǌɁ̇ ƿ þ˗Ƶ ɏá ) ïƓȺǓå 
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.бЦϼ ЭЫЇЮϜ1ϤϝзуЛЮϜ ЙугϯϦ еЪϝвϒм бзПЮϜϽϛϠ ϣЧГзгЮ (ЭОнО) ϣуКϝзЋЮϜ ϼϝгЦцϜ ев ϢϼнЊ. 

 

 ) ç˦ ˮƵ ǉƓ ˸ǃå Ɨ˹˻˹ƿ ɆƤå˗ƕ Ɠǌƶ ˸˱ƙ ˤƙā0.5  ˙˭ˮǃå ǉƓ ˸Ⱥ èå̇ ǆ éǚƛ ƓǌǄ˴ƹ ˗ƶȺ (˙˯ǃ
.Ɠǌ˯˭ˮƶƙā ç̇ ƬƓ ǆ 

 Ɨ˭˻ˮǃå Ɇ˻ǃƓ˲˯ǃ ˤȻ˗˴ǃå ˙ˮ˯˳ǆ ǑƼ èƓ˹˻ƶǄǃ Ɇ˻Ǆ˲˯ǃå ßå̇ ƞå ˤƙ ˗ƿāĲ Ɂā ïā˚˹ƞ ðƓǌƞ þå˗˳˯ƪƎ
 )Spectro phtometer DR 3900 Ł.( ) ˤƿï Ɇɜ˵ǃå2( 
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.бЦϼ ЭЫЇЮϜ2  ϾϝлϮ . TMSpectro phtometer DR 3900  

 

 Ɇ˻Ǆ˲ƙ ǑƼ þ˗˳˯ƪå) ˚˻˹˱˹˸ǃåMethod 8149( 
) ˣǈ̊ ǃå Ɇ˻Ǆ˲ƙ ǑƼ þ˗˳˯ƪåāMethod 8009( 

þ˗˳˯ƪåā ) þā˙ḧǃå Ɇ˻Ǆ˲ƙ ǑƼMethod 8023( 
 

:ƕ˳ƽƑ˷˶ǁäĀ ƛƏƑ˭˷ǁä 
 Ɨ˹˴ǃ Ɨƪåï˗ǃå Ɇ˻Ǆ˲ƙ ƝƑƓ˯˹ƕ ƗǈïƓǀ˸Ǆǃ çƋ ʹ˸ǃå ˙˻ƺǃå ǉƓ ˸Ǆǃ Ɨ ˮ˻Ǆǃå èƓƽƮå˦˸ǃå þå˗˳˯ƪå ˤƙ

2008  Ɨ ƪƓ ʿǃå èƓƽƮå˦˸Ǆǃ Ǒ˹˟˦ǃå ˚Ḫ̇ ˸ǃå ˥Ƶ ïíƓ˶ǃåā ˚Ḫ̇ ˸ǃå) Ɨ Ǆ˲ǆ èƓƽƮå˦˸Ḫ
 Ɨ ƪƓ ʿǃå ˙˻ǒƓƶ˸ǃåā èƓƽƮå˦˸Ǆǃ Ǒ˹˟˦ǃå2008.( 

 
) бЦϼ ЬмϹϮ1ЯгЮϝϠ ϣЂϜϼϹЮϜ сТ ϣЯ϶ϜϹЮϜ ϽЊϝзЛЯЮ иϝугЯЮ ϣуϡуЯЮϜ ϣуЂϝуЧЮϜ ϤϝУЊϜнгЮϜ ϱЎнт (ϯб 

:ϽϧЮ / 

ϽЋзЛЮϜ йϠ ϰнгЃгЮϜ пЋЦцϜ ϹϳЮϜ 

ϿузϯзгЮϜ 0.1 

ЩжϿЮϜ 3 

амϽЫЮϜ 0.05 
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) ЬмϹϮ2 ϿуЪϽϦ ϭϚϝϧж ϱЎнт (ϣЯуЧϫЮϜ ϽЊϝзЛЮϜ  иϝугЮϜ ϤϝзуК сТϽϧЮ/бϯЯв: 
ϣзуЛЮϜ ϿузϯзгЮϜ ЩжϿЮϜ амϽЫЮϜ 

1 0.057 0.148 0.031 

2 0.070 0.132 0.033 

3 0.066 0.065 0.031 

4 0.051 0.071 0.020 

5 0.040 0.086 <0.010 

6 0.097 0.129 0.021 

 

˘˹˷˯˷˶ ǁä :ăǗĀà 
) бЦϼ ЭЫЇЮϜ3 ϿуЪϽϦ ϱЎнт ( ϿузϯзгЮϜ ϽЋзКиϝугЮϜ ϤϝзуК сТ  сТ ϼϝϠъϜ ев ϢϺн϶ϓгЮϜ

 ϣЂϜϼϹЮϜ ϣЧГзв 

 
бЦϼ ЭЫІ .3. ϿуЪϽϦ  сТ ϿузϯзгЮϜ ϽЋзКиϝугЮϜ ϤϝзуК 

 

) ˤƿï Ɇɜ˵ǃå Ơư˦ǒ3 èƓƽƮå˦˸Ǆǃ ǊȺ ë˦ ˸˴˸ǃå ˗˲ǃƓȺ ƗǈïƓǀǆ ǉƓ ˸ǃå èƓ˹˻ƶǃ Ɇ˻Ǆ˲ƙ ƝƑƓ˯ǈ (
 ëāå̇ ˯ƙ ˚˻˹˱˹˸ǃå ˤ ʾ ÿá ˣǃî ˥ǆ Ɲ˯˹˯˴ǈā Ɨƪåï˗ǃå ǑƼ ç˗˸˯ƶ˸ǃå˥˻ƕ Ɠǆ )0.040 Ĳ 0.097 (

) ˤƿï Ɨ˹˻ƶǄǃ ˕ǈƓḪ Ɨ˸ ʾ Ɇƿá ÿá ˖˻ơ ˙˯ǃ / þå̇ ˱ Ǆǆ5) ˤƿï Ɨ˹˻ƶǄǃ ˕ǈƓḪ Ɨ˸ ʾ ǏǄƵáā (6 (
 ˦ǋā ǊȺ ë˦ ˸˴˸ǃå ˗˲ǃå ˕˲ƙ ƴǀƙ Ɠǌƶ ˸ƞā0.1  Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃå ˔˴ơ ˙˯ǃ / ˤ˱Ǆǆ

.Ɨ ˮ˻Ǆǃå 
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 lǆ̆ǁä :ăƑǆƑƙ 
) бЦϼ ЭЫЇЮϜ4 ϿуЪϽϦ ϱЎнт (ϿЮϜ ϽЋзКЩж иϝугЮϜ ϤϝзуК сТ  сТ ϼϝϠъϜ ев ϢϺн϶ϓгЮϜ

ϣЂϜϼϹЮϜ ϣЧГзв 

 
 бЦϼ ЭЫІ.4. ϿуЪϽϦ  сТ ЩжϿЮϜ ϽЋзКиϝугЮϜ ϤϝзуК 

 

) ˤƿï Ɇɜ˵ǃå Ơư˦ǒ4 èƓƽƮå˦˸Ǆǃ ǊȺ ë˦ ˸˴˸ǃå ˗˲ǃƓȺ ƗǈïƓǀǆ ǉƓ ˸ǃå èƓ˹˻ƶǃ Ɇ˻Ǆ˲ƙ ƝƑƓ˯ǈ (
 ëāå̇ ˯ƙ ˣǈ̊ ǃå ˤ ʾ ÿá ˗˱ǈā Ɨƪåï˗ǃå ǑƼ ç˗˸˯ƶ˸ǃå˥˻ƕ Ɠǆ )0.065 Ĳ 0.148 Ü˙˯ǃ / ˤ˱Ǆǆ (

) ˤƿï Ɨ˹˻ƶǄǃ ˕ǈƓḪ Ɨ˸ ʾ Ɇƿå ÿá ˖˻ơ3) Ɨ˹˻ƶǄǃ ˕ǈƓḪ Ɨ˸ ʾ ǏǄƵá ÿá ˥˻ơ ǑƼ (1 Ǒǋ (
0.148  ˦ǋā ǊȺ ë˦ ˸˴˸ǃå ˗˲ǃå ˕˲ƙ èƓ˹˻ƶǃå ƴ ˸ƞā Ü ˙˯ǃ / ˤ˱Ǆǆ3  ˔˴ơ ˙˯ǃ / ˤ˱Ǆǆ

.Ɨ ƪƓ ʿǃå Ɨ ˮ˻Ǆǃå èƓƽƮå˦˸ǃå 
ýĀ̠ḥǁä :ăƑˮǁƑƙ 
) бЦϼ ЭЫЇЮϜ5 ϿуЪϽϦ ϱЎнт (ϯзгЮϜ ϽЋзКиϝугЮϜ ϤϝзуК сТ Ͽуз  сТ ϼϝϠъϜ ев ϢϺн϶ϓгЮϜ

ϣЂϜϼϹЮϜ ϣЧГзв 

 
 бЦϼ ЭЫІ.5 ϿуЪϽϦ .иϝугЮϜ ϤϝзуК сТ амϽЫЮϜ ϽЋзК 
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) ˤƿï Ɇɜ˵ǃå Ơư˦ǒ5 èƓƽƮå˦˸Ǆǃ ǊȺ ë˦ ˸˴˸ǃå ˗˲ǃƓȺ ƗǈïƓǀǆ ǉƓ ˸ǃå èƓ˹˻ƶǃ Ɇ˻Ǆ˲ƙ ƝƑƓ˯ǈ (
 ˤ ʾ ÿá ˣǃî ˥ǆ Ɲ˯˹˯˴ǈā Ɨƪåï˗ǃå ǑƼ ç˗˸˯ƶ˸ǃåëāå̇ ˯ƙ þā˙ḧǃå ˥˻ƕ Ɠǆ  ˥ǆ Ɇƿá)0.010 Ĳ 

0.033) ˤƿï Ɨ˹˻ƶǄǃ ˕ǈƓḪ Ɨ˸ ʾ Ɇƿá ÿá ɏá ˙˯ǃ / þå̇ ˱ Ǆǆ (5 Ɨ˹˻ƶǄǃ ˕ǈƓḪ Ɨ˸ ʾ ǏǄƵáā (
) ˤƿï2) ˦ǋā ǊȺ ë˦ ˸˴˸ǃå ˗˲ǃå ˥ǆ Ɇƿá Ɠǌƶ ˸ƞā (0.05 èƓƽƮå˦˸ǃå ˔˴ơ ˙˯ǃ / ˤ˱Ǆǆ (

.Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå 
éƑ˭˷˭ƨǗä 

 Ɨǀˠ˹ǆ ǉƓ ǆ ǏǄƵ ǉßå̇ ƞã ˤƙ ɏ˘ǃå Ɇ˻Ǆ˲˯ǃå ýǚƤ ˥ǆ˗ƞā Ɨƪåï˗ǃå  ï˗˸ǃå èƓ˹˻ƶǃå ƴ ˸ƞ ÿá Ɨƪā
 ˙˻ƺǃå æ̇ ˵ǃå ǉƓ ˸ǃ Ɨ ˮ˻Ǆǃå Ɨ ƪƓ ʿǃå èƓƽƮå˦˸ǃƓȺ ƗǈïƓǀǆ Ɠǌƕ ë˦ ˸˴˸ǃå íā˗˲ǃå Ɏ˗ǆ ǑƼ ˕ǈƓǂ

." Ɨƛǚ˰ǃå ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǄǃ " çƋ ʹǆ 

 

çƑ Ƭˤ˭ǁä 
1- .ýðƓ˹˸Ǆǃ Ɠǌǃ˦Ʈāā Ɠǌ˳ư Ɇˮƿ ƓǌǄ˻Ǆ˲ƙā ïƓȺǓå ǉƓ ǆ Ɨ˱ǃƓƶǆ 
2-  ˙˭ˮǃå ǉƓ ˸ǃ ɆǆƓƬ Ɇ˻Ǆ˲ƙ ßå̇ ƞã çïā˙ư.ǊǃƓ˸ƶ˯ƪã Ɇˮƿ Ǒǃ̊ ˹˸ǃå 
3-  ˥˻˶˯˳˸ǃå Ɇˮƿ ˥ǆ Ɨ˹˻ƶǆ ƗƼƓ˴ǆ ˗ǒ˗˲ƙ˥˻ƕ Ɠǆ ˯ǃå ƴ˹˸ǃ ǉƓ ˸ǃå ˙˭Ɂā í˦ƪǙå ˙˭ˮǃå é˦Ǆ

.ƗȻ̠Ǆƕ ɆḪ ǑƼ óƓ˶ Ƥ˯Ǘå ɏāî ˥ǆ Ɠǋ̆˻ƽ˹ƙ ǏǄƵ ̠ǒ̠˵ ǃ˯åā 
4-  ú̇ ˶ǃå ǉƓ ǆ æ̇ ˴ƙ ƴ˹˸ƙ Ɠǌǃ Ɨ˹˻ƶǆ èƓƽƮå˦ǆ ˗ǒ˗˲ƙā ßåí˦˴ǃå ïƓȺǓå ˙ƽơ Ɨ ʾå̇ ǆ

 ˖ɂ˦Ǆƙā ôïǕå ˥˟ƓȺ Ǐǃã Ǒ˲˶ǃå.Ɨ ʼ˦˱ǃå ǉƓ ˸ǃå 
5-  ú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶǆā Ɨ ƑƓ˹ǃå ɖ˟Ɠ˹˸ǃå ǑƼ Ǒ˲Ʈ ú̇ Ʈ èƓɜ Ƭ ßƓ˵ǈƎȺ þƓ˸˯ǋǗå

Ǒ˲˶ǃå .Ɠǌ˹ǆ ˝Ǆ˳˯ǃåā ǉƓ ˸ǃå ǉ˘ǋ ˃ɂ̇ ˶˯ǃ Ɨ ǃà íƓ˱Ȼɀā 
 

ƲƜä̠ ˶ǁä 
]1[  ˙ƮƓ˹ƶǃå ˙ǒ˗ǀƙ ) ǑǄƵ ˗ˮƵ Ɨƶ˸ƞ ˖˻ǃ Üÿǚƪï å˗˻Ƭ ï˦Ƥ ǑǄ˻ǃ Üï˦˹ǃå ˤƬƓǋ ˗ɂ̇ ƺƙ

˟Ɠ˹˸ǃå æ̇ ƙā ÜèƓ ˹ǃå ÜǉƓ ˸ǃå ǑƼ ƗǄ˻ǀ˰ǃå Ɨǀˠ˹ǆ ǑƼ ƗǄƞí ǉƓ ˸ǃ ƗȻîƓ˲˸ǃå Ɨ ʸåï˚ǃå ɖ
 èƓƶɂ̇ ḧǃåĲ  ˙˵˹ǃå ƣɂïƓƙ ( ûå̇ ƶǃå Üíå˗ƺȺ2016. 

]2[  Ɇɂ̇ ƕá (Ɠ ˮ˻ǃ ǑƼ Ɨ ƑƓ˸ǃå íïå˦˸ǃå çïåíã èƓƪƓ ƪ) ÿå˗˻˸ơ ˤ ˀå̇ ƕå Ɠ˸ɂï2017 ó Ü2. 
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]3[  (Ǒǆǚƪã ï˦s ǆ˹ ˥ǆ Ɨ˭˻ǃˮå ƗȻƓƵï ǑƼ Ɨǃā̠ǃå ƗɣǄƪ Ɏ̠ǆ) ɏ̇ƶˮǃå ýǚǋ ˥ƕ ǑǄƵ
Ɨơā˙˟á  ǉåï˦˯Ḫí  Ɨ˹ƪ Ɨ ǈíïǙå ƗƶǆƓ˱ǃå ǑƼ Ɨǆ˗ǀǆ1999 ó Üþ163. 

]4[  Ɇǆå˦ƶǃå ˞ƶɁā ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ˞ƶ ǃ Ɇ˸˯˲˸ǃå é˦Ǆ˯ǃå )  Ǒƽɂ̇ ˵ǃå ˗˸ơ ñƓ ʸ Ɇ˻ǀƵ
 Ɨƪ˗ǀ˸ǃå ßǚɁ̇ Ḫ ƗˢƼƓ˲ǆ ǑƼ ˥˴ơ Ǒ˹ƕ ýā˗ƞ ǉƓ ˸ǃ Ɨ ˭˻ˮǃåĲ Ɠǆ ƗǃƓƪï (ûå̇ ƶǃå ˙˻˯˴ƞ

Ĳ  ƗƼ̇ ˶ǃåā þ˦ǄƶǄǃ Ɨ Ɂ̇ ˯ǃå Ɨ ǄḪ-  ˙˵˹ǃå ƣɂïƓƙ ÜßǚɁ̇ Ḫ ƗƶǆƓƞ2014. 

]5[  Ɨ ƪƓ ʿǃå ˙˻ǒƓƶ˸ǃåā èƓƽƮå˦˸Ǆǃ Ǒ˹˟˦ǃå ˚Ḫ̇ ˸ǃåĲ  Ɠ ˮ˻ǃ2008 ˙˻ƺǃå æ̇ ˵ǃå ǉƓ ǆ) Ü
 ý û þ þ (çƋ ʹǆ82  :2008 ó Ü362. 

]6[  Ɨ˹ƪ ĄƓǀȺƓƪ Ɨɂāå̊ǃå Ɨˮƶ˵Ⱥ Ǒ˲ ǃ˶å ú̇ ǃ˶åā ǉƓ˸ǃå Ɇ˻ǃƓ˲ƙā ƗƑƓ˸ḧǃå Ɇ˻ǃƓ˲˯ǃå ƝƑƓ˯ǈ
)1980 - 2005.( 

]7[ ˛ǈ˦ɂïƓƿ ƗǄ˱ǆ (˙˲ ǃå ˥ǆ æ̇ ˵ǃå) Ɨ˸ǀǃ˦ƕá Ǐƽˠ˶ǆ ɏíƓǌǃå ǈ˦ɂïƓƿ ƗƶǆƓƞ ÜƗ ˸Ǆƶǃå ˛
 ǑǈƓ˰ǃå í˗ƶǃå1989 ó Ü36. 

]8[  ˗˸˲ǆ ÜƗˠƿð ˥ƕ ǑǄƵ Ǐƽˠ˶ǆ ÜƗ ˠƵ ˗˸˲ǆ ǊǄǃå úåï ÜûíƓ˶ǃå ˙˻˵Ⱥ Ʉƪ˦ǒ
 ƗǄ˱ǆ ( Ɨƙå̇˶ ǆ Ɨǀɣ˹ Ⱥ˸ Ɨyåï̊ǃå ƴɂïƓ˵˸ǃƓȺ ɏ̇ǃå ǉƓǆ çí˦ƞ Ɨƪåïí ) ̇ƑƓ˱ǃå ï˦˶ ǆ˹

 ƗƶǆƓƞǊƙå̇ ˶ǆ  ýāǕå ˗Ǆ˱˸ǃå ÜƗ ʸåï˚ǃå þ˦ǄƶǄǃĲ  ˦˻ǈ˦ǒ ÜǑǈƓ˰ǃå í˗ƶǃå2020. 

[9] Sawhney, B.L and Frink, C.R . (1991). Heavy metals and their 

leach ability in incinerator water, air, and soil pollution, vol., 57-

58. Pp 289 ï 296. 
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ƕ ǁ˘˷˶ǁä ƕƜǘˮǁä Þäìà ɄǄƑƴǄ ǍǂƳ ƕƺ˗Ƹǁä æîä̠ Ɵ çƑƜîì ˗˹ƸƗ ˗˹ƙƉƗ ƕƨäîì 

˗˵ƢǗä ƕƻ ǂƢ ˕˶˰Ǆ  ˣǐ˕ǁäîˤǆ˕ˬƳ åĀ˕˯˶ǁä ˕˹˶˰ǁä 
Mohalk67@gmail.com majdobnour@gmail.com 

 
Ɨɂāå̊ ǃƓȺ Ɨ ˹ǀ˯ǃåā þ˦ǄƶǄǃ ǑǃƓƶǃå ˗ǌƶ˸ǃå 

 ˛˱ǂ˶ǁä 
 ÿã ƗƼ̇ ƺǃå çïå̇ ơ èƓƞïí ˙˻ƺ˯ǃ Ɨ ˴˹ǃƓȺ Ɨ ǃ̊ ˹˸ǃå Ɨƞǚ˰ǃå ßåíá ɆǆƓƶǆ ƗƪåïíƙǄˠ˯ ̝ßå̇ ƞã 

 ˙ɂ˦ˠƙā Ɇǒ˗ƶƙǏǄƵ  Ɨƞǚ˰ǃåƗ ˹ƶ˸ǃå  ƴưā ˤƙ ˖˻ơç̊ ǌƞá ˕˻ˮ˰ƙā ƺ˷ǃå ñƓ ʾ ñƓ ʾā Ɋ
 Ɠǌƶ ˯ƙ íå̇ ˸ǃå ɉƓǀ˹ǃå ˗˹Ƶ çïå̇ ˲ǃå èƓƞïí ˤƛ˘Ƥåè  èåßå̇ ƿǃ èƓƞï˗ǃå ˥ǆ çïå̇ ˲020C Ǐǃã 

 037C ǑƼþƓȻá  èƓƿāáāƗƽǄ˯˳ǆÜ  Ɨ˱ ˯˹ǃå ˕ǈƓḪāÿã  èǚǆƓƶǆ Ɋƪ˦˯ǆßåíǕå ǃåƗɁ˦˴˲˸ 
 ˥ǆ íåí̊ ƙ020C Ǐǃã 028C  ā˗˹Ƶ  ɆƮā çïå̇ ˲Ǆǃ ç̇ ˻ƤǙå Ɨƞï˗ǃå ɆǆƓƶǆßåíǕå Ǒǃã  ǑǄƵå
Ǌǃ Ɨ˸ ʾ. 

Ɨƞǚ˰ǃå :Ɨ Ǆ˻ǃ˗ǃå èƓ˸Ǆḧǃå Ɨ ǃ̊ ˹˸ǃå Üßåíá ɆǆƓƶǆ Ü èƓƞïíǃåçïå̇ ˲ Ü.ǑˮǃƓ˰ǈǙå 
Abstract. 

In order to study the coefficient of performance of the refrigerator 

it's required to apply some tools in order to measure the pressures 

and temperatures at all points in the pipes of the refrigerator that the 

study carried on for several days and different temperatures 

evaluated from 20C0 to 37C0.  Data was obtained and calculated to 

measure the mean value of the coefficient of performance from the 

calculation the performance value increase from 20C0 until 28C0 

and in that case, the coefficient of 28C0 was the peak of value.  

1-  ƕǄ˕ƾ˶ǁä 
ÿã  ˗ɂ̇ ˮƙ ˦ǋ Ɨ ǃ̊ ˹˸ǃå Ɨƞǚ˰ǃå Ɇ˸ƵßƓ ƬǕå  þ˦˲Ǆǃå Ɇ˰ǆ ƗƞðƓ˟ Ɠǌ˻ǄƵ ɋƓƽ˲ǃå íå̇ ˸ǃå

èåā˙˷˳ǃåāƓǋ̇ ˻ƹā Ü  ā ˗ɂ̇ ˮ˯ǃå ƠǄˠ˶ǆ ˃ɂ̇ ƶƙ ˥ɜ˸ɂ ǊǈƋȺɂïå̇ ơ Ɨ ˸Ḫ ˔˲ƪ Ɨ Ǆ˸Ƶ ˥ǆ Ɨ
ǃå çíƓ˸ Ɠǋ˗ɂ̇ ˮƙ íå̇ ˸ǃå Ɨƞïí ǑƼ ôƓƽ˳ǈå Ɨ Ǆ˸ƶǃå ǉ˘ǋ ˥˸˷˯ƙā ÜƓǌ˻ǄƵ ˙ˠ ˴ǆ úā˙ˡ ˕˲ƙ

 çïå̇ ơǃåƓǌ˻ǄƵ ƗˢƼƓ˲˸ǃåā ˤ˴˱ çïå̇ ơ èƓƞïí ˗˹Ƶ Ɋ ˲˸ǃå çïå̇ ơ Ɨƞïí ˥ǆ Ɇƿá ā .Ǆ˯˳ƙ Ʉ
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å ǑƼ èƓƞǚ˰ǃå ýƓɜƬá èƓǈ˦ɜǆ Ɠǆá Ü÷˦ ˹ǃåā ˤ˱˲ǃ ̊ ƞá ƓǌƑå ˖˻ơ å̇ ˻˰Ḫ ɄǄ˯˳ƙ Ǚ ǑǌƼƙ ÿ˦ḧ˯
˥ǆ Ɨ ǃ̊ ˹˸ǃå Ɨƞǚ˰ǃå  Ǒǋ Ɨ ˴ Ƒï ßå̊ ƞá ƗƶɁïáɊƹƓ˷ǃå- (compressor)  Ʉ˰ɜ˸ǃå 

(condenser) - í˗˸˯ǃå þƓ˸Ʈ(expansion valve) - å˙˳ ˸ǃ(evaporator)  [1]  
) Ɇɜ˵ǃå Ǌ˲ư˦ǒ Ɠ˸ǂ1 (ðƓƹ þ˗˳˯˴Ȼ ˖˻ơ )R134( ǂ Ɨ ǃ̊ ˹˸ǃå èƓƞǚ˰ǃå ǑƼ ˗ɂ̇ ˮ˯ǃå Ɋ ƪ˦

 ā ˙ˮ˯ƶɂ ˥ǆā ̇ưƓ˲ǃå ̞ƿ˦ǃå ǑƼ ĄǙƓ˸ƶ˯ƪå ̠ɂ̇˯ˮǃå ɊƑƓƪā ̇ǂ˰á ˥ǆ :ǊƙƓƽƮå˦ǆ ÿá Ǌ˸ƪå
 þƓƶǃå Tetrafluoroethane  Ǌǃ Ɨ ˸Ǆƶǃå Ɨƺ ˶ǃåāF2CH3CF  ˚ǆ̇ ǃåā134a-R  Ɠǆã

 ǑǌƼ ÿƓ Ǆƺǃå Ɨƞïí26.1-C 0  ]2[ . 
 

 
 

 ɆǆƓƶǆ ǏǄƵ ƗƼ̇ ƺǃå çïå̇ ơ èƓƞïí ˙˻ƺƙ ˙˻ƛƋƙ ǏǄƵ Ɨ ˸Ǆƶǃå Ɨƿï˦ǃå ǉ˘ǋ ǑƼ Ɨƪåï˗ǃå ˚Ḫ̇ ˯ƙ
 Ɨ ˹ǀ˯ǃåā þ˦ǄƶǄǃ ǑǃƓƶǃå ˗ǌƶ˸ǃƓȺ ˗ɂ̇ ˮ˯ǃåā ˃ ˻ḧ˯ǃå Ɇ˸ƶ˸Ⱥ ˕ɂ̇ ƞá Ǒ˯ǃåā Ɨ ǃ̊ ˹˸ǃå Ɨƞǚ˰Ǆǃ ßåíǕå
 ˙Ḫ˘ǈ ýƓ˱˸ǃå å˘ǋ ǑƼ è̇ ˵ǈ ç̇ ˻˰Ḫ éƓ˲Ⱥáā èƓƪåïí üƓ˹ǋ .ƗƽǄ˯˳ǆ èƓƿāáā þƓȻá ǑƼ Ɨɂāå̊ ǃƓȺ

 Ɠǌ˹ǆ ƗƶǆƓƞ Ǌƙ̇ ˵ǈ Ɠǆ ˙˶˲ǃå Ǚ ýƓ˰˸ǃå Ɇ˻ˮƪ ǑǄƵPurdue University 2014  
è̇ Ḫî Ǒ˯ǃåā  ÿá Ɠǌ˻Ƽ ƗƵ˦˸˱ǆ Ǌ ʼ ˕ǆ˗˳˯ƪå ˕ḪïƓǆ ˙Ɂ˦˴ǃå Ɇ˲˸Ⱥ ƗƮƓ˳ǃå ˗ɂ̇ ˮ˯ǃå Ɨ˸ˢǈá

 Ɋƺ˷ǃå ɉƓǀǈ Ɋưā ̠ɂ̇˯ˮǃåā Ɨ˭Ƽ̠˯ǃå Ɨ˸s ǈá Ɲǆí Ɇ˰ǆ ̝ ǃ˻ƓƪǕåā û̇ ǃɣå ˥ǆ ƗƵ˦˹ ǆ˯
 ƝƑƓ˯˹ǃå è̇ ǌˡáā ßåíǕå ɆǆƓƶǆ ˥˻˴˲ƙā ƗƿƓˠǃå üǚǌ˯ƪå ˥ǆ Ɇ˻Ǆǀ˯ǃ Ʉ˰ɜ˸ǃå ëāå̇ ǆ þå˗˳˯ƪåā
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å ƗƞïƓ˳ǃå Ɋ˲ ǃ˸å çïå̇ơ Ɨƞïí ÿ˦ḧƙ Ɠǆ̠˹Ƶ Ǌǈå ˥ǆ Ɇƿ15  û̇Ƽ ̠ƞ˦ǒ Ǚ ǊǈƓƼ Ɨɂ˦˭ǆ Ɨƞïí
 ǉ˘ǋ ˥Ƶ Ɋ ˲˸ǃå çïå̇ ơ Ɨƞïí ˗ɂ̊ ƙ Ɠǆ˗˹Ƶ ˣǃî ƴǆā þƓˢ˹ǃå ßåíá ɆǆƓƶǆ ˥˻˴˲ƙ ǑƼ Ơưåā
 Ɇ˷ Ƽá ÿ˦ḧƙ þƓs˹Ǆǃ ßåíǕå ɆǆƓƶǆ ˥˻˴˲ ƙ ǑǄƵ Ɇ˸ƶƙ Ǒ˯ǃå ʕɜ˲ǃ˯å Ɨǀɂ̇˟ ÿƓƼ Ɨ˯ƶǃå

˙˻˰ɜȺ[3].  ā è̇ ˵ǈ Ǒ˯ǃå èƓƪåï˗ǃå ˥˻ƕ ˥ǆƓ˷Ȼá  Ɨ ˸Ǆƶǃå Ɨƿï˦ǃå ƴƞ̇ ˸ǃƓȺˤƿï[4]   Ǒ˯ǃåā
 ˥˻˴˲ƙ ý˦ơ èï˦˲˸ƙßåíá  ˖˻ơ ˥ǆ þƓˢ˹ǃå ā ɊƹƓ˷ǃå Ɇ˸Ƶ ɆǆƓƶǆā ˗ɂ̇ ˮ˯ǃå ƗƶƪåíǕåß 

 ˤƿï ðå̇ ˠǃå èåî Ɨ ǃ̊ ˹˸ǃå Ɨƞǚ˰ǃåNRB33TA  ā éǚƛ ˗ǒ˗˲ƙ ýǚƤ ˥ǆèå̇ ˻ƺ˯ǆ  Ɨ˸ǌǆ
ßƓ˹ƛã  Ɨ Ǆ˸Ƶ èƓ˴˱ǆ ƴư˦ƕ ˣǃîā ˗ɂ̇ ˮ˯ǃå çíƓǆ ɖƼ˗ƙā Ɋƺ˷ǃåā çïå̇ ˲ǃå Ɨƞïí Ǒǋā Ɇ˻ƺ˵˯ǃå

 çïå̇ ˲ǃå èƓƞïí ñƓ ʿǃ ɖƼ˗ƙ ñƓ ʿǃ Ǒ˴ ˟Ɠ˹ƺ˸ǃå ɖƼ˗˯ǃå ñƓ ʿǆā Ɋƺ˷ǃå ñƓ ʿǆ þå˗˳˯ƪåā
˗ɂ̇ ˮ˯ǃå çíƓǆ. è̇ ǌˡá ˖˻˲Ⱥ  ƝƑƓ˯˹ǃåÿá  èǚǆƓƶǆ Ɋƪ˦˯ǆßåíǕå  ˕ǈƓḪ2.7 Ɨƪåïí üƓ˹ǋā .

 þƓƵ è̇ ǈ˵ Ɏ̇Ƥá2015 å˗˳˯ƪƓȺ Ɨ ǃ̊ ˹˸ǃå Ɨƞǚ˰ǃå ßåíá ɆǆƓƶǆ ˥˻˴˲ƙ ǑǄƵ è̊ Ḫ̇ ƙþ  éǚƛ
 èƓƽ˰ɜ˸Ǆǃ èƓ˸ ˸˶ƙcond1 ,cond2  è̇ ǌˡáā Ɨƞǚ˰Ǆǃ ǑǄƮǕå Ʉ˰ɜ˸ǃå Ǒǃã ƗƼƓưǗƓȺ

 ßåíǕå ɆǆƓƶǆ Ɋƪ˦˯ǆ ÿá ƝƑƓ˯˹ǃåCop  Ɨ ˴˹ƕ Ǌ˯ǃƓơ ˥Ƶ íåíðå14%   Ǒǃã20%   ǑǄƵ
 çï˦Ḫ˘˸ǃå èƓƽ˰ɜ˸Ǆǃ Ɨ ˴˹ǃƓȺ Ǒǃå˦˯ǃå[5]. 

2-  ɍ̠ɣ ǁ˷ä ˒ǆƑ˯ǁäÞäìǓä ɄǄƑƴǄ : 
Ȼ˙ˮƶ Ǒ˸ùùùùùùùù˴Ȼ ɆǆƓƶǆ ƗǃǙ˗ƕ Ɨƞǚ˰ǃå çßƓƽḪ ˥Ƶ ßåíǕå ɆǆƓƶǆCOP  (coefficient of 

performance)  ć çïå̇ ˲ǃå Ɨǃåðã Ɨƞǚ˰ǃå þå˗˳˯ùùùùùùùƪå ˥ǆ ú˗ǌ˯ùùùùùùù˴ɂāLQ   .˗ɂ̇ ˮ˯ǃå ˚˻ơ ˥ǆ
 ɆƺùùƬ Ɇ˸Ƶ ú˗ǌǃå å˘ǌǃ ý˦ùùƮ˦Ǆǃ êƓ˯˲ǈāɊƹƓùù˷ǃå ˥ǆ ýā˘ˮǆ inW Ü ]1,3[ ˥Ƶ ˙ˮƶɂā 

ˣǃî Ⱥ:Ɨ ƙǓå ƗǃíƓƶ˸ǃƓ 

in

l

W

Q

inputrequired

outputdesired
COP ==  

 ɆǆƓƶǆ ƗƿǚƵ ˥Ƶ ˙˻ˮƶ˯ǃå ˥ɜ˸Ȼ Ɠ˸ǂßåíǕå Ɠ˸Ḫ :ǑǄǒ 

1/

1

-
=

-
=
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 ˚ǆ̇ ǃå Ɇ˰˸Ȼ ˖˻ơinW  ˚ǆ̇ ǃåā ɊƹƓ˷ǃå Ɇƺ˵ǃåLQ  Ɠǆá ˙˳ ˸ǃå ˥ǆ Ɨ˶˯˸˸ǃå çïå̇ ˲ǃå Ɇ˰˸ƙ
HQ  Ɨ˸ ʿǃ ˥ɜ˸Ȼ Ǌǈå Ɍơǚɂā Ɋ ˲˸ǃå Ǐǃã çí˗ˮ˯˸ǃå çïå̇ ˲ǃå Ɇ˰˸ƙ Ɠ ǌƼCOP  ̇ˮǂá ÿ˦ḧƙ ÿá

ǃå ɆƤ˗ǆ Ɨ ˸Ḫ ˥ǆ ǑǄƵå ˗ɂ̇ ˮ˯ǃå ˚˻ơ ˥ǆ Ɨǃå̊ ˸ǃå çïå̇ ˲ǃå Ɨ ˸Ḫ ÿã ɏã .˗ơåā ˥ǆǋā .Ɇƺ˵ å˘
 çßƓƽḪ ˥Ƶ ̇˻ˮƶ˯ǃå ̠ƶɂā ̠ơåā ˥ǆ ǑǄƵå ÿ˦ḧƙ ÿá ˥ɜ˸Ȼ Ǚ Ǒ˯ǃå Ɨɂïå̇˲ǃå çßƓƽḧǃå ̨ɜƵ
 ǑǄƵ ý˦˶˲ǃå ƗȺå̇ ƹ ɏíƓƽ˯ǃ æƓ ƪǕå ˗ơå ÜßåíǕå ɆǆƓƶǆ ˦ǋā Ü˙Ƥá ƠǄˠ˶˸Ⱥ Ɨƞǚ˰ǃå

.˗ơåā ˥ǆ ǑǄƵå çßƓƽǂ[1]  Ɠ ˮǃƓ˰ǈǙå æƓ˴ơ ˥ǆ å˗ƕǕ ßåíǕå ɆǆƓƶǆ æƓ˴˲ǃāh   Ɨ ƮƓ˳ǃå)
 ýǚƤ ˥ǆ ˔˴˲ƙ Ǒ˯ǃå Ɨɂïå̇ ˲ǃå Ɨ ɜ ǆƓ˹ǒ˗ǃå óå˦˳ǃå ˥˸ư ˥ǆ Ǒǋ Ɠ ˮǃƓ˰ǈǙåā (Ɨ Ḫ̇ ˸ǃå

˥˻ƶƞ̇ ˸ǃå ǑƼ ɖ˲Ǆ˸Ḫ çí˦ƞ˦˸ǃåā íå˦˸ǃå ˞ƶ ǃ Ɨɂïå̇ ˲ǃå Ɨ ɜ ǆƓ˹ǒ˗ǃå óå˦˳ǃå ýāå˗ƞ[1,2]  
ƗǃíƓƶ˸ǃƓȺ ǑˮǃƓ˰ǈǙå āá ɏïå̇˲ǃå ɏ˦˯˲˸ǃå ̝ ɜ˯Ȼ ̟˻˲Ⱥh = u+pv (kJ/kg)   СЯϧϷϦ ϹЦм

ϯϦϝзЮϜ ϢϹϲнЮϜБПЏЮϜ ϞϽЎ ЭЊϝϲ ев ϣ p  бϯϳЮϜ сТv ϣуЯ϶ϜϹЮϜ ϣЦϝГЮϜ ϢϹϲм еК u 

  днЫтм БЧТ ЭвϝЛгϠ=1kJ  31kPa.m ]2-1[   çïāí ǑƼ é˗˲Ȼ Ɠǆ ˝ ˳Ǆƙ ˥ɜ˸ɂā
 ɉƓǀǈ ǑƼ Ɨƞǚ˰ǃå[1,2,3]    .ǑǄǒ Ɠ˸Ḫ 

2.1- ä:ɈƷƑ˵ǁ-  ƕƜîì Ʋƺî ƕ ǂ˶ƳǁäɄƸ˳ǁä ƕ˞ƨäˤƓ ɈƸ˵ǁäĀ æîä̠ ˰  
ǑƼā ɊƹƓ˷ǃå Ǐǃã ˗ɂ̇ ˮ˯ǃå Ɋ ƪā ý˦Ƥí ˗˹Ƶ ) ǏǃāǕå Ɠǌ˯ǃƓơ1h () Ɇɜ˵ǃƓȺ Ɠ˸ǂ2.( 

 



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   мпо 

 

  ˥ǆ ˗ɂ̇ ˮ˯ǃå Ɋ ƪā Ɋƺư íåí̊ ǒ ˖˻ơ ˛ ɜ˸Ǆǃ ƗȻíí̇ ƙ Ɨ Ǆ˸Ƶ ɖɂ̇ ˟ ˥Ƶ Ɋ ƪ˦ǃå Ɋƺư ˤ˯ǒ
) ǑǃƓƵ Ɋƺư Ǐǃã ˞ƽ˳˹ǆ Ɋƺư2hǑǃƓ˯ǃƓɁā (  þå˗˳˯ƪƓɁā ɊƹƓ˷Ǆǃ ɆƺƬ ý˘ƕ ˤ˯ǒǃå ÿ˦ǈƓǀ 

ýāǕå ǃƗɂïå̇ ˲ǃå Ɠɜ ǆƓ˹ǒ˗Ǆ ˥˻ƕ ƗǄơ̇ ˸ǃå )2-1(.  
˖˻ơ  q = 0      

ie hhwq -=-  Ý   ie hhw -=-  Ý  12 hhw -=-

 Ý   21 hhw -=  

 

 ϩуϲ  w (kJ/kg) м сКнзЮϜ ЭПЇЮϜ сЮϖ ϿвϽϦq  (kJ/kg)   ϢϼϜϽϳЮϜ ϣугЪ сЮϖ ϿвϽϦ

м ϣуКнзЮϜ(kJ/kg)   h  м сϡЮϝϫжъϜ сЮϖ ϿвϽϦ сϡЮϝϫжъϜ2h ϹзК  Ьн϶ϸм БОϝЏЮϜ ев йϮмϽ϶

м СϫЫгЮϜ1h  сϡЮϝϫжъϜ м ϽϷϡгЮϜ ев йϮмϽ϶м БОϝЎ йЮн϶ϸ ϹзК сϡЮϝϫжъϜ 3= h 4h 
. ϸϹгϧЮϜ аϝгЊ йЮн϶ϸм СϫЫгЮϜ ев йϮмϽ϶ ϹзК 

 
 

2.2- :ɂˮɚ˶ǁä-  ƕƜîì ˕ƾƺ ƕ ǂ˶ƳǁäɈƸ˵ǁä çˤˬƙ ƲǄ æîä̠ ˰ 
 ˗ùùɂ̇ ˮ˯ǃå Ɋ ùùùùùùùùùùùùùùƪā ïā˙ǆ ˗ùù˹ƵɄ˰ɜ˸Ǆǃ Ǌùùǃ˦Ƥíā ˥ǆ Ǌùùƞā˙Ƥ Ǐǃã  Ɨùùˠǀǈ)3-2 ˣùùǃîā (˗ùùƶȺ 
) ɊƹƓ˷ǃå ˥ǆ Ǌƞā˙Ƥ2h( ˥˻ƕ ɏïå̇ơ ýíƓƙ é̠ Ȼ˲  Ɋ ˲˸ǃå ßå˦ǌǃå ˥ǆ Ǌƞā˙Ƥā Ɨƞǚ˰ǃƓȺ
 Ɨˠǀ˹ǃå ˗˹Ƶ Ʉ˰ɜ˸ǃå3 )3h( Ơ ˶˯Ƽ Ɋƺ˷ǃå è˦ˮƛ ƴǆ Ǌ˯ǃíƓƶǆ  :ǑǃƓ˯ǃå Ɇɜ˵ǃå ǏǄƵ 

         W = 0 

ie hhwq -=- Ý ie hhq -=  Ý 32 hhqc -=  
 

2.3-  ì˕˶˭ǁä ýƑ˶Ƭ:"ƕɀ˗ƴ˳ǁä ƕȿˤˬǆǓä"- æîä̠ ˰ǁä ƕƜîì çˤˬƙ ƲǄ ɈƸ˵ǁä ˜ƻƢ ƕ ǂ˶Ƴ 
 ˞ƽƤ ˣǃî ǑƼ ˤ˯ɂā ˗ɂ̇ ˮ˯ǃå Ɋ ƪā ɖ˹Ƥ Ɨ Ǆ˸ƶȺ ú̇ ƶƙǃåǑǃƓƶǃå Ɋƺ˷ ǆ êïƓ˳ǃåɄ˰ɜ˸ǃå ˥ 

 ˞ƽ˳˹ǆ Ɋƺư Ǐǃãǃå ǑƼçïå̇ ˲Ǆǃ ˗ǀƼ ˗ƞ˦ǒ Ǚ Ǌǈá ïƓ ˯ƵƓɁā ˙˳ ˸ q=0  Ǚā ɆƺƬ ýā˘ˮǆ 
w=0 ɁāƪƓþå˗˳˯ Ɨɂïå̇˲ǃå ƓɜǆƓ˹ǒ̠Ǆǃ ýāǕå ÿ˦ǈƓǀǃå  ÿ˦ḧƙ  ƗǃíƓƶǆßå̇ ƞǗå ǀ˹ǃå ˥˻ƕ ˥˻˯ˠ)4-
3.( 

ie hhwq -=- Ý ie hh -=0  Ý ie hh = Ý 43 hh =  
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2.4- :˗˱ ˶ǁä-  ƕƜîì åƑ˲˭ǀä ƕ ǂ˶ƳǁäɈƸ˵ǁä çˤˬƙ ƲǄ æîä̠ ˰ 

 Ɨ Ǆ˸ƶǃå ǉ˘ǋ ǑƼȻ˴˯ɜ ̝˗ɂ̇ ˮ˯ǃå Ɋ ƪā çïå̇ ơ ǉ˗ɂ̇ ˮƙ íå̇ ˸ǃå ˚˻˲ǃå ˥ǆ ǚ˰˸˯ǆ ) Ɨˠǀ˹ǃå ˥ǆ3 (
) Ɨˠǀ˹ǃå Ǐǃã1( ïƓ˳Ⱥ Ɠǈ˦ɜǆ  ĄƓƶ˵ǆÿƓƼ ƗǄơ̇ ˸ǃå ǉ˘ǋ ǑƼā  ïå̇˲ǃå ƓɜǆƓ˹ǒ̠Ǆǃ ýāǕå ÿ˦ǈƓǀǃå Ɨɂ
ƗƮƓ˳ǃå Ⱥ˙˳ ˸ǃƓ :Ɇɜ˵ǃå ǏǄƵ ÿ˦ɜȻ 

iee hhwq -=-  Ý iee hhq -= Ý 31 hhqe -=  
 

 ˖˻ơeq Ɨ ˴˯ɜ˸ǃå çïå̇ ˲ǃå Ǒǃã ˚ǆ̇ ƙ(kJ/kg)   āqc  çí˦ǀƽ˸ǃå çïå̇ ˲ǃå Ǒǃã ˚ǆ̇ ƙ(kJ/kg) 

м cp ЙУϦϽгЮϜ БПЏЮϜ сЮϖ ϿвϽт ) HP м ( ep ) ЍУϷзгЮϜ БПЏЮϜ сЮϖ ϿвϽтLP( 

2.5- :ƕƜǘˮǁä Ʉ˶Ƴ ƕ ǁß 
 ðƓƺǃå Ɋƺ˷Ⱥ ɊƹƓ˷ǃå þ˦ǀȻ(˗ɂ̇ ˮ˯ǃå Ɋ ƪā)  ïå̇ ơ Ɨƞïí ƴƽƙ̇ ˯ƼǊƙ ˠƺưā Ǌ ā þ˦ǀɂ ýíƓ ˸ǃå

 ɏïå̇˲ǃå (Ʉ˰ɜ˸ǃå) Ⱥ Ɨƞǚ˰ǃå êïƓƤ ˔Ḫ̇ ˸ǃå˗ǀƽ  ˥ǆ Ɨ ˴˯ɜ˸ǃåā Ɨ ǃƓƶǃå Ǌƙïå̇ ơ ˕˻˯˵ƙā
ǑƞïƓ˳ǃå Ɋ ˲˸ǃå Ǐǃã Ǌǃ ô̇ ƶƙ ɏ˘ǃå ǑǃƓƶǃå Ɋƺ˷ǃå ā Ü í̇ ˮǒ Ɠǆ˗˹ƵƛƓḧ˯ǒɄ ƪā˗ɂ̇ ˮ˯ǃå Ɋ 

 þƓ˸Ʈ ýǚƤ ˥ǆ ɖĊƼ̠˯ɂā ɆƑƓƪ ɆɜƬ ǏǄƵˤƛ Üí˗˸˯ǃå  Ǐǃã Ɋƺ˷ǃå Ɨ ǃƓƵ Ɨǀˠ˹ǆ ˥ǆ Ɇǀ˯˹ǒ
Ɨǀˠ˹ǆ Ɠǌ˻Ƽ ÿ˦ɜȻ åǃ˞ƽ˳˹ǆ Ɋƺ˷ ƗǃƓ˲ǃå ǉ˘ǋ ǑƼā ˸Ȼ ǉ̇ ˳ ƙ ǑƼā Ü˙˳ ˯ɂā ƴƪ˦˯ǒ ˝˯

åíïƓȺ Ɨƞǚ˰ǃå ɆƤåí Ɇƶ˱ɂā çïå̇ ˲ǃå ā Ü Ơ˸˴ƙ Ɨƞǚ˰ǃå ɆƤåí Ɨ ǈā˚Ǆ˲ǃå èƓƽǄ˸ǃåƪ˦ǄǃɊ 
çíā˙ƕ ˙˰ǂá Ɨƞǚ˰ǃå ɆƤåí ǚƵƓƞ çïå̇ ˲ǃå óƓ˶˯ǆƓȺƗǀɂ̇ ˠǃå ǉ˘ǌɁā Ü Ǆ˸ƶǃå ˙˸˯˴ƙƗ  ï˙ḧ˯ƙā

ɆƤåí Ǒǀ ɂā  Ɨƞǚ˰ǃå ˕ǆåíƓǆ åíïƓȺ ƗǄ˶˯ǆȺǃƓƓɁ̇ ǌḧß. 
 

3- Ǐǂ˶ƴǁä ˒ǆƑ˯ǁä 
3.1 çƑƺƑƮǕä .ƕƜǘˮǁä ǍǂƳ çǘǐ˕ƴ˭ǁäĀ 

 ÷˦ ǈ Ɨ ǃ̊ ˹˸ǃå Ɨƞǚ˰ǃå è̊ ǌƞCODAMA  Ɇǒí˦ǆāL58CZ  çï˗ƿ èƓƽùùùùùùùùƮå˦˸Ɂā1PH  
 ǑǄ˻ƺùùùùùùùù˵ƙ ˗ǌƞā220-240Vï50Hz  ˗ɂ̇ ˮƙ Ɋ ùùùùùùùùƪ˦ɁāR134a  ñƓ ʾ ç̊ ǌƞá ˕ƶùùùùùùùùưāā

 êā˙˳ǃå ˙˻ƪå˦ǆ ˥ǆ ƗȻå˗ƕ Ɨƞǚ˰ǃå ˙˻ƪå˦ǆ ǑǄƵ ˕˯ˮƛā çïå̇ ˲ǃå Ɨƞïí ñƓ ʾ ç̊ ǌƞáā Ɋƺ˷ǃå
 ʕƙ Ɠ˸Ḫ ̇˳ ǃ˸å ˥ǆ ÷˦ƞ̇ǃå Ɨɣǀǈ ̠˹Ƶā Ɨƞǚ˰ǃå æƓȺ ̠˹Ƶā Ʉ˰ɜ˸ǃƓȺ Ąåïā̇ǆā ɊƹƓùùùùùùùùùù˷ǃå ˥ǆ
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 Ɋˠ˳˸ǃåā ï˚ɂ̇ ƽǃåā Ɨƞǚ˰Ǆǃ Ɨ ǄƤå˗ǃå ƗƼ̇ ƺǃå ǑƼ çïå̇ ˲ǃå èƓƞïí ñƓ ʾ ɉƓǀǈ ýƓùƤíɀā ˔ù˻Ḫ̇ ƙ
å) ˤƿï Ɇɜ˵ǃƓȺ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ Ɨƞǚ˰ǃå ǑǄƵ ˕ɂ̇ ƞá Ǒ˯ǃå èǚǒ˗ƶ˯ǃå Ơư˦ǒ ǑǃƓ˯ǃ3.( 
 

 
 
3.2- çäÞä̠ ƾǁä ˖ƢäĀ ƕƜǘˮǁä Ʉ˹Ƹ˳Ɨ 

Ơưåāā ˔ƙ̇ ǆ Ɇɜ˵Ⱥ ç̊ ǌƞǕå ˕ƶưā  Ɨ ƞïƓƤ Ɨơ˦ǃ ǑƼ ˢƙɂ̇ ƽƙ ˤƙā Ɨǆ˦ˢ˹˸ǃå ˕˶˲Ƽ Ƹ
Ǚ Ǌǈå ˗ǂƋƙā ßå˦ǌǃå )ðƓƺǃƓȺ Ɨǆ˦ˢ˹˸ǃå Ɨ˭ˮƶƙ ˤƙ ˣǃî ˗ƶȺ Ɨǆ˦ˢ˹˸ǃå ǑƼ ƗɁ˦ ï˟ ˗ƞ˦ǒR134 .(

Ḫ̇ ƙā ̞ Ɨƞǚ˰ǃåüƓ˹ǋ ÿƓḪ åîá ƗƼ̇ ƶ˸ǃ ç̇ ˯Ƽ  ɏá˙ǌˢȻ ˗ƿ æ̇ ˴ƙ ˗˹Ƶ å Ɋƺ˷ǃå ǑˮǈƓƞ ǑǃƓƶǃ
˞ƽ˳˹˸ǃåā ʕƛ .Ǒ˹Ƽ ƓˠƤ ɏá Ɠǌƕ ˗ƞ˦ǒ Ǚ Ǌǈá ÿƓ˸˷ǃ ç̇ ˯Ƽ Ɨƞǚ˰ǃå ˕ǄƺƬ 
3.3-  çäÞä̠ ƾǁä ƛƏƑ˭˷ǁäĀçƑǆƑ ˬǁä Ʉ˹ǂ˰ƗĀ 

˗˹Ƶ èåßå̇ ǀǃå ˕Ǆ˱ƪ ˤƛ ñƓ ʿǃå ç̊ ǌƞá ˕ˠ ưā Ɨ ǃ̊ ˹˸ǃå Ɨƞǚ˰ǃå ˕ǄƺƬ  ̇ ơ èƓƞïí çïå
Ǒǋā ƗƽǄ˯˳ǆ )200 - 220 - 240 - 260 - 280 Ĳ 300 - 330 - 350 - 370 (

 ˦˱ǃå çïå̇ ơ Ɨƞïí Ɠǌ˻Ƽ ˕ǈƓḪ Ǒ˯ǃå þƓȻǕå ǑƼå ǉ˘ǌǃ ƗǀȺƓˠǆ ïå̇ ˲ǃå èƓƞï˗ǃ˴˲ǃā ÜƗɂ æƓ
æƓ˴ơ ˔˱Ȼ ßåíǕå ɆǆƓƶǆ ǈǙå˰ ǑˮǃƓ Ɠ Ǆ˸ƵƗ ˴˯ɜ˸ǃåā çí˦ǀƽ˸ǃå çïå̇ ˲ǃå Ɨ ˸Ḫā ˣǃîā  þå˗˳˯ƪƓȺ

ǃå óå˦˳ǃå ýāå˗ƞɜ ǆƓ˹ǒ˗Ɠ Ɨɂïå̇ ˲ǃåThe table of Thermodynamics Properties 
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for R- 134a ˥˻ƶƞ̇ ˸ǃƓȺ ɖơǚ˸Ḫ çí˦ƞ˦˸ǃå[1,2]   Ǒǈā˙˯ḧǃǙå ƝǆƓǈ̇ ˮǃå ç˗ƵƓ˴˸ɁāIRC  
) Ɇɜ˵Ⱥ Ơư˦˸ǃå4 Ɨɂïå̇ ˲ǃå èå̇ ˻ƺ˯˸ǃå æƓ˴ơ ǑƼ ( ˗ǂƋ˯ǃåā çï˦Ḫ˘˸ǃå ýāå˗˱ǃƓȺ Ɠǌ˯ǈïƓǀǆ ˤƛ

 Ɠ˸Ḫ ýāå˗ƞ ǑƼ ƝƑƓ˯˹ǃå ˕ƶưā .Ɠǌ˯˲Ʈ ˥ǆ) ýā˗˱ǃƓȺ1(  Ɨƞïí ˗˹Ƶǃå) çïå̇ ˲200( 
) ýā˗˱ǃåā2.çî˦ƤƋ˸ǃå çïå̇ ˲ǃå èƓƞïí Ɇḧǃ ( 

 

 
 
 

3.3.1-  ˣǄ ƕ˷˹ƳȸƑ˲ƟçƑ ˕˷Ƴ çä̠ ˹Ƹ˭˶ǁä æîä̠ Ɵ ƕƜîì ƕƺ˗Ƹǁä )200.( 
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Ɨɂïå̇ ˲ǃå èå̇ ˻ƺ˯˸ǃå æƓ˴ơ ƝǆƓǈ̇ ƕ þå˗˳˯ƪƓɁā  ƓǀȺƓƪ ï˦Ḫ˘˸ǃåǑǈā˙˯ḧǃǙå ƴƿ˦˸ǃƓȺ IRC 
ǑˮǃƓ˯ǈǙå êå̇ ˳˯ƪǙ ˣǃîā h  ƗǄơ̇ ǆ ɆḪ ǑƼ ˥Ƶ Ɨ˲ ˲Ʈ þƓƿïǕå ǉ˘ǋ ÿá ˥ǆ ˗ǂƋ˯ǃå ˗ƶɁā
ɊƑå̇ ˳ǃåā ýāå˗˱ǃå ɖɂ̇ ˟  ˥˻ƶƞ̇ ˸ǃƓȺ[1- 2].:ǑǄǒ Ɠ˸Ḫ ƝƑƓ˯˹ǃå ˕ǈƓǂ  

 
h2 h3 h4 h1 

293 90 90 271 
Ⱥ ˔˴˲Ȼ ˖˻˲ Ɇƺ˵ǃåǑ˟Ɠƺ˷ǈǙá )cW(  Ɨƿǚƶǃå ˥ǆ 

12 hhwc -=  
W= 293- 271= 22 kJ/kg 

 ˔˴˲ƙā çí˦ǀƽ˸ǃå çïå̇ ˲ǃå˗˹Ƶ ) Ʉ˰ɜ˸ǃåCq(  Ɨƿǚƶǃå ˥ǆ 

32 hhqc -=  
qc = 293- 90= 203 kJ/kg 

˗˹Ƶā þƓ˸˶ǃå  çïå̇ ˲ǃå ǑƼ ˗ǀƼ ˗ƞ˦ǒ Ǚ 

34 hh =  
 Ɠǆá) ˙˳ ˸ǃå ǑƼ Ɨ ˴˯ɜ˸ǃå çïå̇ ˲ǃåeq(  Ɨƿǚƶǃå ˥ǆ ˔˴˲˯Ƽ 

41 hhqe -=  
qe = 271- 90 = 181 kJ/kg 

 ˔˴˲ɂā Ɨƞǚ˰ǃå ßåíá ɆǆƓƶǆ ˗˹Ƶ) çïå̇ ơ Ɨƞïí200(  Ɨƿǚƶǃå ˥ǆ 

in

l

W

Q

inputrequired

outputdesired
COP ==  

2273.8
22

181
==COP  

 Ɨƞǚ˰ǃå ßåíá ɆǆƓƶǆ˗˹Ƶ ) çïå̇ ơ Ɨƞïí200) Ǒǋ (8.2273.( 
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 Ɨǀɂ̇ ˠǃå ˛ƽ˹Ɂāˤƙ ǚǆƓƶǆ æƓù˴ơßåíǕå è ˹Ƶ ̠ èƓƞïíǃå  çïå̇ ˲ƗǄ˱ù˴˸ǃå ǑƼ ƗƼ̇ ƺǃƓȺ  þƓȻá
 ƗƽǄ˯˳ǆ èƓƿāáāƓ˸Ḫ  ýā˗˱ǃƓȺ ˥˻ˮǆ)2(.: 

 
) ýā˗˱ǃå ýǚƤ ˥ǆ2 çïå̇ ơ Ɨƞïí Ɇḧǃ ßåíǕå èǚǆƓƶǆ ÷˦ ˸˱ǆ Ɋƪ˦˯ǆ æƓ˴ơ ˥ɜ˸Ȼ (
) ýā˗ƞ ǑƼ Ǌƶưāā3 ƝǆƓǈ̇ ƕ þå˗˳˯ƪƓɁā Ǌ˯ƪåïí Ɇǌ˴ ǃ (Excel  Ǒ˹˲˹ǆ ǑǄƵ Ɇ˶˲˯ƙ

)Ɇɜ˵ǃƓȺ Ơư˦˸ǃå ƗǈïƓǀ˸ǃå5( 
 
 
)üĀ˕Ɯ3ƕƜîì Ʉḥǁ ÞäìǓä çǘǄƑƴǄ öʕ ˶˯Ǆ Ɉƨˤ˭Ǆ ˣ˹ˬǐ  ( 

 çƑƜîì
æîä̠ ˰ǁä(C0) 

200 022 024 026 028 030 033 035 036 037 

Cop Ɉƨˤ˭Ǆ 8.02 9.12 9.54 10.24 11.03 10.26 9.93 9.87 9.58 8.44 
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 Ɇɜ˵ǃå)5ƗǈïƓǀ˸ǃå Ǒ˹˲˹ǆ Ơư˦ǒ ( ƞïíā ßåíǕå ɆǆƓƶǆ Ɋƪ˦˯ǆ ˥˻ƕƗ çïå̇ ˲ǃå çî˦ƤƋ˸ǃå ƗƼ̇ ƺǃå 

 
ǑƼ ɆƮƓ˲ǃå ˙˻ƺ˯ǃå Ǒǃã ˙ˢ˹ǃƓɁā èƓǈƓ ˮǃåā ƝƑƓ˯˹ǃå Ɇ˻Ǆ˲ƙ ˗˹Ƶ  ßåíǕå ɆǆƓƶǆƬ)Ɇɜ5(  ɏ˘ǃåā

íåí̊ƙ Ɠǆ̠˹Ƶ Ơưåā ÿ˦ɜȻ  Ɨƞïí ˥ǆ çïå̇ ˲ǃå)200) Ɨƞïí Ǐǃã (280 ǏǄƵá Ǒǋā ÜƓ ˱ɂï˗ƙ (
 ßåíá ɆǆƓƶ˸ǃ ƗɁ˦˴˲ǆ Ɨ˸ ʾƗƞǚ˰ǃå  ˗˹Ƶ ƗǄ˱˴˸ǃå Ɨ˸ ʿǃå ÿá ˖˻ơ)280  ( ǏǄƵá Ǒǋ ɆǆƓƶǆ

 ßåíǕåǃ) Ɨƞïí Ǐǃã Ɇ˶ ǃ˯ Ɨƞï̠ǃå ǉ̆ǋ ̠ƶȺ ̞Ǆƿ Ɠǌǈá ĄƓ˷Ȼá Ɍơǚ˸ǃå ˥ǆā Ɨƞǚ˰Ǆ370 Ǐǃã (
Ɨƞïí Ǐǈíá ˥˻ƕ ûïƓƽǃå Ǒǃã xǃî ƴƞ̇ɂāLQH ,Q .ßåíǕå ɆǆƓƶǆ Ǌ ǄƵ ˗˸˯ƶȻ ɏ˘ǃåā 

 
4- ǁä ƕƬǘ˱ 

èåßå̇ ǀǃå Ɇ˻Ǆ˲ƙ ýǚƤ ˥ǆ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƞï˗ǃ Ɨ ˴˹ǃƓȺ Ɨƞǚ˰ǃå ßåíá ɆǆƓƶ˸ǃèƓ ơ çïå̇
 ƗƼ̇ ƺǃå Ǒǃã Ɠ˹ǄƮ˦ƙƗƽǄ˯˳ǆ Ɨɂïå̇ ơ úā˙ˡ ǑƼ Ɨƞǚ˰ǃå ßåíá ƗƼ̇ ƶǆ  āǃå Ɨƞï˗ǃå ƗƼ̇ ƶǆ Ɨ ƪƓ˹˸
 ǏǄƵǕèƓƞǚ˰ǃå ˥ǆ ÷˦ ˹ǃå å˘ǌǃ ßåíá ɆǆƓƶǆ  Ɨƞïí ˕ǈƓḪ ˖˻˲Ⱥ 028c   Ɨƞïí Ɇ˷Ƽá Ǒǋ

ǑǃƓƵ ßåíá ɆǆƓƶ˸Ɂā ˗˻ƞ Ɇɜ˵Ⱥ Ɨƞǚ˰ǃå Ɠǋ˗˹Ƶ Ɇ˸ƶƙ 
 

5- .çƑ Ƭˤ˭ǁä 
 ýƓ˸ƵǕå ˥ǆ Ɇ˸Ƶ ɏá ëƓ˱ǈ ô̇ ƺǃǃåɂ̇ ˢ˹Ɨ  āáǃåǄ˸ƶƗ ˔˱Ȼ  èƓƽƮå˦ǆā ˔˻ǃƓƪá ˙˻Ƽ˦ƙ

 èƓ˸ ˸˶ƙ Ɇ˸Ƶā ˤ Ǆ˴ǃå Ɋ ˠ˳˯ǃå çïā˙˷Ⱥ ǏƮ˦ǈ ˣǃ˘ǃ ÜƗǀ ʾí Ɨ ƪ˗˹ǋā Ɨ Ǆ˸Ƶƙ ǑƬƓ˸˯
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 êî˦˸ǈ ā ƗƼ̇ƶǆ ï̠˶ ǆ ÿ˦ḧ˯ǃ Ɨƪåï̠ǃå ǉ̆ǋ Ɇ˰ǆ þå̠˳ ƪ˯ƓȺ ǑƮ˦ǈ Ɠ˸Ḫ Ɨƪåï̠ǃå ̝ ǃ˻Ɠƪá ƴǆ
˗ɂ̇ ˮ˯ǃåā ˃ ˻ḧ˯ǃå ýƓ˱ǆ ǑƼ Ɨ ƪ˗˹ǌǃå èƓ Ǆḧǃåā Ɠ Ǆƶǃå ˗ǋƓƶ˸ǃå æǚˠǄǃ ǑǄ˸ƶǆ. 
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 ϣЂϜϼϸϣуϚнЎнϧЮнУЮϜ ϣЦϝГЮϜ ϣуЯКϝТ ϣЮмϹϠ ϹтϽϡϧЮϜ Ьϝϯв сТ ϝуϡуЮ 

 ǍƨˤǄ ˕ǄƑƟ ˕˶Ɵà1 úìƑ˴ǁä ̞˶ Ǆ˰ ɍïʕƺ Û2 
1  Ǒ˸ ˸˯ǃå / Ɨ ˹ǀ˯ǃåā þ˦ǄƶǄǃ ǑǃƓƶǃå ˗ǌƶ˸ǃåĲ Ɠ ˮ˻ǃ 

2  Ɨ ʿǃå / Ɨ ƪ˗˹ǌǃå èƓ ˹ǀ˯ǃå Ɨ ǄḪĲ Ɠ ˮ˻ǃ 
FMSSFM@YAHOO.COM , ahmed.awami1995@gmail.com 

˛˱ǂ˶ǁä 
 ǑƼ Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå ƗƿƓˠǃå ˥ǆ Ɠ˹ƙíƓƽ˯ƪå Ɏ˗ǆ ˖˲ ǃå ǉ˘ǋ ǑƼ Ɠ˹˶Ǆ˳˯ƪå ˗ǀǃå˗ɂ̇ ˮ˯ǃ  Ɠǀ ˟

Ɨ ƤƓ˹˸ǃå úā˙ˢǄǃ  ā ɏāå̇˲Ʈ ìƓ˹ǆ èåî Ɨǀɣ˹ǆ æ˦˹˱ǃå ÿá ïƓ˯ƵƓȺ Ɠˮ˻ǃ æ˦˹˱ȺḪ ˤƙ ˣǃ˘
 ˥ǆā ɆǆƓḪ þƓƵ ïå˗ǆ ǑǄƵ Ɨ ˴˸˵ǃå èƓƵƓƶƬǗå æƓ˴ơā Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå Ɨǆ˦ˢ˹˸ǃå ˤ ˸˶ƙ
 çí˦ƞ èåî ̠ɂ̇˯ˮǃå ǑƼ ƗƑ˦ư˦ ǃ˯˦ƽǃå ƗƿƓɣǃå þå̠˳ ƪ˯å ÿã Ɠ˹ǃ Ơư˦ƙ ƗȻíƓ˶ ƿ˯Ǚå Ɏā̠˱ ǃå

Ƽ Ɨ ǃƓƵ çßƓƽḪā Ɠ ˮ˻ǃ æ˦˹ƞ ǑƑƓɁ̇ǌḧǃå ƗƿƓɣǃå ̇ƶ˴Ⱥ Ɠ˯ǈïƓǀǆ ĄƓˮ˴ǈ ƗsǋƓȺ ̇ˮ ƶ˯ƙ ˥ḧǃ ǑƼ Ɨ
 Ɨ ˠƽ˹ǃå íïå˦˸ǃƓȺ Ɨ ˹ƹ Ɨǃāí Ɠ ˮ˻ǃ ïƓ ˯ƵƓȺ Ü ƗǆƓƶǃå Ɨɜ ˵ǃå Ü˙Ƽ˦ɂā  ĄƓ˷Ȼá Ǚå.ƗǆƓ˯ǃå Ɨ ǃǚǀ˯ƪ 

ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä : ˦ ƽǃå ƗƿƓˠǃåǃÜƗ Ƒ˦ư˦˯ ÜƗ ˴˸˵ǃå ƗƿƓˠǃåPV System. 

Abstract 

We extracted in this research the extent to which we benefited from 

the photovoltaic energy in cooling according to the climatic 

conditions in southern Libya, considering the south a desert region,  

the design of the photovoltaic system and the calculation of solar 

radiation over a whole year, and from the economic feasibility to 

show us that the use of photovoltaic energy In cooling, it is of high 

quality and high efficiency in southern Libya, but it is relatively 

expensive compared to the price of electrical energy in the public 

network, given that Libya is a country rich in oil resources, and also 

provides full independence. 

 

ρ- ƕǄ˕ƾ˶ǁä 
å ˔ˮ˴Ⱥ Ɨɂðå˦˯ǆ  ɉ˦ˠ˳Ⱥ ôïǕå Ǒǃã Ɇ˶ƙ ˛˸˵ǃå ƗƶƬá ÿá˸˵ǃå ˥˻ƕ ç̇ ˻ˮḧǃå ƗƼƓ˴˸ǃ ˛

ôïǕåā  Ǒ˴˸˵ǃå ÷ƓƶƬǗå ˥ǆ ƗƽǄ˯˳ǆ ˙ǒíƓǀǆ ôïǕå Ơˠƪ ˤǄ˯˴Ȼ ˣǃî ˥ǆ ˤƹ̇ ǃå ǑǄƵā Ü
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 úā˙ƶ˸ǃå ˥ǆ ā  Ɇǆå˦Ƶ ç˗Ƶ ǑǄƵ ÷ƓƶƬǗå Ɨ ˸Ḫ ˗˸˯ƶƙ ˖˻ơ Ɠǋï˦˲ǆ ÿǚ˻ǆā Ɨɂā˙Ḫ ˔ˮ˴Ⱥ
 Ɋ˲ǆ Ǒǋ ÿǙá Ɠǋ̇ ˻ƹā Ɨ ƑƓ˸ǃåā ëƓɂ̇ ǃå ƗƿƓ˟ā Ɨ ˴˸˵ǃå ƗƿƓˠǃåā çí˗˱˯˸ǃå èƓƿƓˠǃå ÿá

å̇ ǆā  ýā˗ǃå ƴ ˸ƞ ǑƼ ýāǕå þƓ˸˯ǋǙå ˙˻ƹ ç˗ǒ˗ƞ èƓƿƓ˟ êƓ˯ǈǗ èƓƶǆƓ˱ǃåā é˦˲ ǃå ˚ǂ
 þ˦ǀƙ Ǒ˯ǃåā ( Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå Ɨ˸ˢǈǕå ) Ɨ ˴˸˵ǃå ƗƿƓˠǃå Ɨ˸ˢǈá Ɠǌ˸ǋá ˥ǆā Ɨ˭˻ˮǄǃ Ɨƛ˦Ǆǆ

ǃã ˙ƬƓ ˸ǃå ˛˸˵ǃå ß˦ ư Ɇɂ˦˲˯ƕǏ  ǑƼ ýā˗ǃå èƓƞƓ ˯ơå ˗ƪ ǑƼ Ɠǌǆå˗˳˯ƪåā Ɨ ƑƓɁ̇ ǌḪ ƗƿƓ˟
]ˤǃƓƶǃå ǑƼ ƗƿƓˠǃå ïƓƶƪá ÷Ɠƽƙïå Ɇˡ1ƿï˦ǃå ǉ˘ǋ ǑƼ þ˦ǀ˹ƪ .[ Ɨƪåïí Ǒǃã û̇ˠ˯ǃå Ɨ˰ ǃ˲å Ɨ

  Ɨ ƤƓ˹˸ǃå úā˙ˢǃ Ɠǀ ˟ Ɠ ˮ˻ǃ Ɨǃā˗ƕ ˗ɂ̇ ˮ˯ǃå ǑƼ  Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå ƗƿƓˠǃå þå˗˳˯ƪå Ɨ ǄƵƓƼ Ɏ˗ǆ
]Ɨ˴˸˵ǃå ƗƿƓɣǃå ˥ǆ Ɏ˦ ǀ˶ǃå çíƓƽ˯ƪǙå ɖ˻ƶƙ Ǒ˯ǃå èƓƿ˦ƶ˸ǃå Ǒǋ Ɠǆā Ɠǌƕ2.[ 

Ɂ̇ ǌḧǃå Ɨɜ ˵ǃå ƓǌǄ˶ƙ Ǚ ˗ƿ Ǒ˯ǃå Ɨ Ɂ˦˹˱ǃå Ɨɂāå̇ ˲˶ǃå ɖ˟Ɠ˹˸ǃå ˞ƶȺ Ɠǌƕ Ɠ ˮ˻ǃ ƗǃāíƓ āå Ɨ Ƒ
 å̆ǋā ÜßƓɁ̇ǌḧǄǃ çï̇ḧ˯ǆ èƓƵƓɣǀǈǙ ƓǈƓơá ô ƶ̇˯ƙā Ɠǌ˻Ƽ ̇ǀ˯˴ǆ ̇˻ƹ Ɨɜ˵ǃå ƴưā ÿ˦ɜȻ

 .ɄǄ˯Ǆǃ ˙˸˯ǃå Ɠǌ˸ǋáā Ɇ˻ƮƓ˲˸ǃå ˞ƶȺ ô̇ ƶȻ 
 ˤ ˸˶ƙ ýǚƤ ˥ǆ ˗ɂ̇ ˮ˯ǃå ǑƼ Ɨ ˴˸˵ǃå ƗƿƓˠǃå þå˗˳˯ƪå Ɨ ʽ Ḫ Ɇ˸ƶǃå å˘ǋ ǑƼ ñï˗ǈ ú˦ƪ

.Ɨ ˮ˻Ǆǃå Ɠǌˮƪ Ɨǀˠ˹ǆ ǑƼ ï˦˸˯ǃå Ɍƽ˲ǃ Ɨƞǚƛ 
þƓ˸ǃǗå Ɇƞå ˥ǆā  ʕ˯ƪ˻ ĄǙāå : ǑƙǙå ̝ ơ˴ ̟ ǃ˲å ʕ ǀ˴ƙ ʕ˯ ƪ˻  ÷˦ư˦ ǃ˸å ̝ǈå˦ƞ ƗƼƓɜȺ

 ƗḪ̇ Ƭ ƴƿ˦ǆ þå˗˳˯ƪƓȺ Ɨƞǚ˰ǃå ˤ ˸˶ƙ ˣǃî ˗ƶȺ ˤƛ Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå Ɨ˸ˢǈǕå Ɨƪåïí
INTERCON   ˤ ˸˶˯ǃå èå˦ˠƤ ɆḪ Ơ ư˦ƙā ˗ɂ̇ ˮ˯ǃå èƓƞǚƛ ƗƵƓ˹Ʈ ǑƼ Ɨ˶˶˳˯˸ǃå

 ƝǆƓǈ̇ ƕ þå˗˳˯ƪå ˤƛ ƗɁ˦Ǆˠ˸ǃå ˗ɂ̇ ˮ˯ǃå çï˗ǀǃå êƓ˯˹˯ƪå ˤƙāSOLKAN èåðƓƹ ÷å˦ǈá Ɇ˷Ƽå Ɨƪåï˗ǃ
 ā ˗ɂ̇ ˮ˯ǃå ˤƙ ĄƓǂǚǌ˯ƪå èåðƓƺǃå Ɇƿå ïƓ˯Ƥå Ⱥ ƝƑƓ˯˹ǃå íƓ˸˯Ƶå ˤƙ ˗ƿā .Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǄǃƓǂƓ˲ǆ ˗ƶç 

 ƝǆƓǈ̇ ƕ ɖɂ̇ ˟ ˥Ƶ ɆǆƓḪ þƓƶǃ ç˗˸ǃPvsystm Ɨ ƤƓ˹˸ǃå úā˙ˢǃå ß˦ ƪå èƓƵå̇ ǆ ƴǆā. 
2- ƕ ƏˤƮˤ˭ǁˤƻǁä ƕǄˤˠ˷˶ǁä ƕƨäîì 

) Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå ƗƿƓˠǃåphotovoltaic system Ɇɂ˦˲˯ƕ þ˦ǀƙ Ɠ ƞ˦ǃ˦˹ḧƙ ˥Ƶ çïƓ ʸ Ǒǋ (
]Ɨǆ˦ˢ˹˸Ǆǃ èƓǈ˦ɜ˸ǃå ˞ƶȺ ýǚƤ ˥ǆ Ɨ ƑƓɁ̇ ǌḪ ƗƿƓ˟ Ǒǃã ƗˠƿƓ˴ǃå ˛˸˵ǃå ƗƶƬå3 Ɨ˹˻ˮ˸ǃå [

) Ɇɜ˵ǃå ǑƼ1.( 
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) ЭЫЇЮϜ1нУЮϜ ϰϜнЮъϜ ЭгК ϢϽЫТ ϱЎнт (ЮϣуϚнЎнϧ 

 

2-1   ƕǄˤˠ˷˶ǁä çƑǆˤɚǄ 
2-1-1 êäˤǁǗä  çïƓ ʸ Ǒǋā Ɨǆ˦ˢ˹˸ǃå èƓǈ˦ɜǆ ˤǋá ˥ǆ Ɨ ˴˸˵ǃå ëå˦ǃǙå ˙ˮ˯ƶƙ ˖˻ơ :

 ƓȻǚ˳ǃå ǉ̆ǋ ÿ˦ḧƙā ̠ơåā ïƓ˟ã ǑƼ ƗƵ˦ư˦ǆā ɏðå˦˯ǃåā Ǒǃå˦˯ǃƓȺ ƗǄ˶ ǆ˯ ƓȻǚƤ ƗƵ˦˸ ǆ˱ ˥Ƶ
]ÿ˦ɜǄƪ Ǒǃ˦ˮǃå çíƓǆ ˥ǆ ƗƵ˦˹˶ǆ3.[ 

 

) Ɇɜ˵ǃå ǑƼ Ơư˦ǆ ˦ǋ Ɠ˸Ḫ Ɠǌ˹ǆ ÷å˦ǈǕå ˥ǆ ˗ǒ˗ƶǃå ˗ƞ˦ǒ2. ( 
ˢøøøøøøƨǗä Ʉɚ˳ǁä 

 ƑȹǘƢȹìƑƟàƕ ǂˬ˭ǁä ʕî 
)mono crystalline( 

 

 

 
ʺ˗ǁä ˢǂ˹ƻǁä ƑȹǘƢƲ 

thin film)( 
  

 ) ЭЫЇЮϜ2  ϱЎнт (ϣуЃгЇЮϜ ϝтыϷЮϜ ИϜнжϒ 
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2-1-2  :çƑɀîƑ˞ ǁä ̨ ˸˵ǃå ƗƶƬå ÿ˦ḧƙ Ǚ Ǒ˯ǃå èƓƿāǙå ǑƼ ƗƿƓɣǄǃ ÿå̊˳Ḫ ƗɂïƓɣǃå Ɇ˸ƶƙ
 ƗơƓ˯ǆ Ɠ ǃƓơ ƗơƓ˯˸ǃå  ƗƽǄ˯˳˸ǃå èƓɂïƓˠ ǃå ÷å˦ǈå ˥ǆ ˗ǒ˗ƶǃå üƓ˹ǋ ÿå ˥ǆ ˤƹ̇ ǃƓȺā á ÿ Ɇ˷Ƽå
ǃå ÷å˦ǈåèƓɂïƓˠ  èƓɂïƓˠȺ Ǒǋ Ɇ˷ƼǙå Ɨ ˲Ɂ̇ ǃå ƗƽǄḧ˯ǃå ý˗ƶǆ þ˗ǀƙ óƓƮ̇ ǃå ˞˸ơ]3.[ 
2-1-3  :ˣ˰˳ǁä ˢˠ˷Ǆ ˥ǆ íïå˦ǃå ǑƑƓɁ̇ ǌḧǃå ˗ǌ˱ǃå ˤ ˢ˹˯ƕ þ˦ǀȻ Ǒǈā˙˯ḧǃã ðƓǌƞ ˦ǋ

 ƗɂïƓˠ ǃå ˥ǆ ïíƓ˶ǃå ˣǃ˘Ḫā Ɨ ˴˸˵ǃå ƗƿƓˠǃå èƓɂïƓˠȺ Ǐǃã ǉïā˙ǆ Ɇˮƿ Ɨ ˴˸˵ǃå ƓȻǚ˳ǃå
 Ɠǌ˹˲Ƭ ˥ǆ ˗ǂƋ˯ǃåā Ɨǆ˗˳˯˴˸ǃå èƓɂïƓˠ ǃå ǏǄƵ ƗˢƼƓ˲˸Ǆǃ ˣǃîā ǑƑƓɁ̇ ǌḧǃå Ɇ˸˲ǃå Ǐǃã

 çï˦˶Ⱥ Ɠǌǆå˗˳˯ƪåā]Ɇ˰ǆá4.[ 
2-1-4 :îƑ Ɨ üˤ˰Ǆ ǃå ˥ǆ ˙˸˯˴ǆ ǑƑƓɁ̇ ǌḪ ïƓ ƙ Ɲ˯˹ƙ Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå Ɨǆ˦ˢ˹˸ǃå ÿå þ˦Ǆƶ˸

 ï˦ˠ˯ǃå ƴǆ ā íí̇ ˯ǆ ïƓ ƙ Ǒǃã ˙˸˯˴˸ǃå ïƓ ˯ǃå Ɇɂ˦˲˯ƕ ǑƑƓɁ̇ ǌḧǃå ý˦˲˸ǃå þ˦ǀȻ ÿá ˔˱Ȼ å˘ǃā
 ˤ ˢ˹˯ǃƓȺ þ˦ǀȻ ˗ơåā ðƓǌƞ ǑƼ ˥˲˵ǃå ˤˢ˹ǆ ƴǆ ïƓ ˯ǃå ý˦˲ǆ Ɲǆí ˤƙ Ǒƞ˦ǃ˦˹ḧ˯ǃå

]Ɇɂ˦˲˯ǃåā4 .[ 
 2-2 ƏˤƮˤ˭ǁˤƻǁä ƕ ǂ˱ǁä Ʉ˶Ƴ ƕƾɀ˗˝ƕ 

 ̇ ƶ˯ƙ Ɠǆ˗˹Ƶô Ǆ˳ǃåƗ ˸˵ǃå ÷ƓƶƬǘǃǑ˴ ˸ƙ ç̇ ˲ǃå èƓǈā˙˯ḧǃǗå ÿƎƼ˝˯ ƽǃå ƗƿƓ˟ƙ˦èƓǈ˦ 
Ƭǘǃ Ɨǈ˦ɜ˸ǃå÷Ɠƶ ˸˵ǃåǑ˴ ˘ǋ ˕ǈƓḪ åîã āǉ ʼƓḪ ƗƿƓˠǃåƗ ƽ˲ƙ ǏǄƵ Ɇ˸ƶƙ ƓǌǈƎƼ˚˻ 

 ̇ ˴Ǆǃ èƓǈā˙˯ḧǃǗåÿƓɂ Ʈ˦˸ǃå ýǚƤèǚ ˯˸ǃåƗǄ˶  ƼǑ ˟áúå̇ Ǆ˳ǃåƗ  ̊ ɁāçíƓɂ ˰Ḫ ß˦ ˷ǃå ƗƼƓ
˴ǃåɊƿƓ ǄƵǏ Ǆ˳ǃåƗ ƙíåí̊  ā˙˯ḧǃǗå ƗḪ̇ ơèƓǈ  ā]ïƓ ˯ǃå ˗ǃ˦˯ɂ5[ )Ɇɜ˵ǃå ǑƼ Ơư˦ǆ Ɠ˸ǂ3.( 

 
 

)ЭЫЇЮϜ3ϣуϚнЎнϧЮнУЮϜ ϣуЯϷЮϜ ЭгК ϢϽЫТ ϱЎнт ( 
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ς-σ  ƕ ˲˶˳ǁä ƕ ǂ˱ǁä ǍǂƳ ƕ ˲ Ə˗ǁä ƕ ƜîƑ˱ǁä çä̠ ƙˑ˶ǁä 
˙ƛ˓ƙ ˴˸˵ǃå ÷ƓƶƬǗå ç˗ƬǑ ˗ǌ˱ǃå ǏǄƵ  çïå̇ ˲ǃå Ɨƞïí ā ā ˯ǃåïƓ ˶ǀǃå  çï˗ǀǃå Ɨˠǀǈā Ɏ˦
Ǆ˳Ǆǃ ÷Ɠƽƙïå ˗˹ƶƼ Ɨ Ü Ɨ Ǆ˳ǃå Ɨ ˯ǃ˦Ƽ ôƓƽ˳ǈå Ü Ɨ Ǆ˳ǃå çï˗ƿ ôƓƽ˳ǈå Ɍơǚǈ çïå̇ ˲ǃå Ɨƞïí

) Ɇɜ˵ǃå ǑƼ Ơư˦˸ǃå Ǐ˹˲˹˸ǃåā ïƓ ˯ǃå ç˗Ƭ ǑƼ ˃ ʽ˟ ÷Ɠƽƙïåτ ǏǄƵ çïå̇ ˲ǃå ˙˻ƛƋƙ Ơư˦ǒ (
Ɨ ˴˸˵ǃå Ɨ Ǆ˳ǃå]6[. 

 Ɍơǚǈ  Ɠ˷Ȼå˹˲˹˸ǃå ýǚƤ ˥ǆ) Ɇɜ˵ǃå èƓτ)Ɇɜ˵ǃå ā (υ ( ƴƽƙ̇ƙ Ɏ˦ ǀ˶ǃå çï̠ǀǃå ÿá
í̇ ˟ ĄƓȻ  ç˗Ƭ ÷Ɠƽƙïå ƴǆ ÷ƓƶƬǗå ā Üʽ˟ ÷ƓƽƙïåǑƼ ˃ ˯ǃ˦ƽǃåƗ ç˗Ƭ èíåð Ɠ˸ǄḪ å÷ƓƶƬǗ  Ü

˝Ǆ˳˯˴ǈ ˯ǃå ç˗Ƭ ÿáïƓ í̇ ˟ íåí̊ ƙƓȻ  ð ƴǆ çíƓɂ  ÷ƓƶƬǗå ç˗ƬǑ˴˸˵ǃå]6[. 

 
)ЭЫЇЮϜ4ϣуЯϷЮϜ пЯК ИϝЛІшϜ ϢϹІ ϽуϪϓϦ ϱЎнт ( 

 

 
)ЭЫЇЮϜ5ϝтыϷЮϜ пЯК ЁгЇЮϜ ϣЛІϒ ϽуϪϓϦ ЈϜн϶ пзϳзв ϱЎнт ( 
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3-  ƕƜǘˮǁä ˢ ˶˴Ɨ 

Ɏ˗ǆ Ɨƪåï˗ǃ å˗˳˯ƪƓȺ ˗ɂ̇ ˮ˯ǃå Ɨ ǄƵƓƼþ ǃ Ɨƞǚƛ ßƓ˵ǈå ā ˤ ˸˶ƙ ˤƙ Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå ƗƿƓˠǃå Ɍƽ˲
ǃ  Ǌ˸˸ ǆ˶ Ɨƞǚ˰ǃå ǉ̆ǋ ÿ˦ḧ˯ƪā ƗˮǄ˻ǃå Ɠǌˮƪ Ɨ˹ǒ̠˸Ⱥ ï˦˸ ǃ˯å˲˸ǃå ā ï˦˸˯ǃå ˥ɂ̊ ˳˯ ǏǄƵ ƗˢƼƓ

 Ɠǌƙí˦ƞ ƴǆƗ ǃƓ˯ǃå ˥ɂ̊ ˳˯ǃå úā˙ˡ ÷Ɠ ƙã: çïå̇ ơ Ɨƞïí°C0  ç˗˸ǃ ï˦˸˯ǃå ˥ɂ̊ ˳ƙ ˥ǆ ˥ɜ˸ƙ
 ˥˻ƕ ëāå̇ ˯ƙс  āмн å̇ ǌƬ  ā˱ƙ èƓƞïí æ˘ƕ˘ƙ ÿǕ ˗ɂ̇ ˮ˯ǃå ú̇ ƹ ˥Ƶ ßƓɁ̇ ǌḧǃå ƴˠƿ ˔˹

ïƓ˸˰ǃå ˙˸˳ƙ Ǐǃã ɏí˓ǒ ÿá ǊǈƋƬ ˥ǆ çïå̇ ˲ǃå  ɄǄ˯˳ƙā ƗǃƓƵ ƗɁ˦˟ ǃ̇å Ɨ˴ǈ ÿ˦ḧƙ ÿåā Ü
 ˙˸˯ǃå ý˦˶˲˸ǃ ƗƽǄ˯˳˸ǃå ÷å˦ǈǙå ˔˴ơ ÿƓ ơǙå ˞ƶȺ ǑƼ çïå̇ ˲ǃå Ɨƞïíā ƗɁ˦˟̇ ǃå Ɨ ˴ǈ

Ü ˤǌǆ Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå Ɨǆ˦ˢ˹˸ǃå ˤ ˸˶ƙ ÿƋƼ ûƓ ˴ǃå å˘ǋ ˥ǆāǃƓƵ ÿ˦ḧ˯ƪ ƓǌƙßƓƽḪ ÿåā ǑƼ Ɨ
ï˦˸˯Ǆǃ Ɨ˱˯˹˸ǃå Ɨɂāå̇ ˲˶ǃå ɖ˟Ɠ˹˸ǃå]8[ Ü  þƓƶǃå ý˦  ˟̨ ˸˵Ǆǃ Ɨư̇ƶǆ ÿ˦ḧƙ . ƴ˯˸˯ƙ

÷ƓƶƬƎȺ  ˥ǆ ˙ˮǂå Ǒ˴˸Ƭ Ɠ ˮ˻ǃ Ü Ɨ Ǆˮ˱ǃåā Ɨ ǄơƓ˴ǃå Ɇˮǀ˯˴ƙ÷ƓƶƬã ˮǂå Ǒ˴˸Ƭ ýā˗ǃå ˥ǆ ˙
ǄƵ ç̇ ƬƓ ǆ Ɨƶƿå˦ǃåǏ  ɊƤßå˦˯ƪǙå  ïƓˠǆǖǃ ɖ˟Ɠ˹˸ǃå ǉ˘ǋ ô̇ ƶƙ Ɨ˱ ˯ǈ. Ɨ Ƒå˦˯ƪǙå  Ɇɜ˵ǃå

)сǄƵ çïå̇ ˲ǃå èƓƞïí Ơư˦ǒ (Ǐ  Ɏ˗ǆ ā Ɠ ˮ˻ǃ ǑƼ Ɨɂāå̇ ˲˶ǃå ɖ˟Ɠ˹˸ǃå ǑƼ Ɨ˹˴ǃå ý˦˟
 ˥Ƶ ɆǀȻ Ǚ ˛˸˵ǃå ƗƶƬá ɉ˦ǀƪс  ĄƓǆ˦ǒ èƓƵƓƪ]9[. 

 

 
 ЭЫІ)6ϣтмϜϽϳЋЮϜ ХАϝзгЮϜ сТ ϢϼϜϽϳЮϜ ϤϝϮϼϸ ϱЎнт  ( 

Ɨǆ˦ˢ˹˸ǃå ˤ ˸˶ƙ ƴƿ˦ǆ ý˦ơ èƓǆ˦Ǆƶ˸ǃå ˞ƶȺ Ǒǃå êƓ˯˲ǈ Ɨƞǚ˰ǃå ˤ ˸˶ƙ ˗˹Ƶ 
 ǑǄƵ ƓǌǃƓƤíǗ ˣǃîā ƴƿ˦ǆ ƗḪ̇ Ƭ intarcon ˃ ˻ḧ˯ǃå ýƓ˱ǆ ǑƼ Ɨ˶˶˳˯ǆ ƗḪ̇ Ƭ)

ˣǃ˘Ḫ (˗ɂ̇ ˮ˯ǃåā ˤ ˸˶˯ǃå Ɨ Ǆ˸Ƶ þƓ˸ƙǗ Ɨǆðǚǃå Ɇ˻ƮƓƽ˯ǃå ˞ƶȺ ýƓƤíã Ơư˦ǆ Ɠ˸Ḫ  ǑƼ



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   мрт 

 

 Ɇɜ˵ǃå)7(  ĄƓ˷Ȼáā ʕƙ ýƓƤíã ÿƓ ƕ  ʕƿƓ˟ ʕǋā Ɨƞǚ˰ǃå ǏǄƵ ÿāíí̇˯ǒ ˥ǒ̆ǃå óƓ˳ƬǕå í̠Ƶ
 Ɨ˱ƙƓ˹ǃå Ɨɂïå̇ ˲ǃå ƗƿƓˠǃå ˗ǒ˗˲ƙā Ɇ˸ƶǃå  èƓ ˠƶ˸ǃå ˥ǆ Ɠǋ̇ ˻ƹā Ɨ˱ƙƓ˹ǃå çïå̇ ˲ǃå ā çßƓưǗå ā

 çï˗ǀǃå Ơư˦ɂā ç˗ơå˦ǃå þ˦˻ǃå ǑƼ þðǚǃå Ɇ˻ƺ˵˯ǃå ˕ƿāā ˗ɂ̇ ˮ˯ǃå ÿƓǆá ˜ǆƓǋ ˗ǒ˗˲ƙ ˤ˯ǒ ā
 ƗȻ˗ɂ̇ ˮ˯ǃå çï˗ǀǃå ˕ǈƓḪ èƓǈƓ ˮǃå ƴ ˸ƞ ýƓƤíã ˗ƶɁā ˗ɂ̇ ˮ˯ǃå Ɨǆ˦ˢ˹ǆ Ɇ˻ƺ˵˯ǃ Ɨǆðǚǃå Ɨ ƑƓɁ̇ ǌḧǃå

 Ɨƞǚ˰ǃå Ɇ˻ƺ˵˯ǃ Ɨǆðǚǃå10763 ɏ˗ɂ̇ ˮƙ èåā  Ɨ˹ǒ˗ǆ Ǒǋā Ɨƪåï˗ǃå ƴƿ˦ǆ ïƓ ˯Ƥå ˤƙā Ü
 Ɠǋ̇ ˻ƹā ƗɁ˦˟̇ ǃåā çïå̇ ˲ǃå Ɨƞïíā Ǒ˴˸˵ǃå ÷ƓƶƬǙå èƓǈƓ ƕ ƴ ˸ƞ ˘Ƥå ˤƙ ˖˻ơ ÜƗ ˮ˻Ǆǃå Ɠǌˮƪ

. ǑƼå̇ ƺ˱ǃå Ɠǌƶƿ˦˸ǃ Ɠǀ ˟ 

 
) ЭЫЇЮϜ7ϣϮыϫЮϜ бугЋϦ ϣуЯгЛЮ пЮмцϜ ϢнГϷЮϜ ϱЎнт ( 

 
3-1  ƛǄƑǆ˗ƓSOLKAN ǉ˘ǋ ǑƼ : ƝǆƓǈ̇ ƕ þ˗˳˯˴ǈ ç˦ ˠ˳ǃåsolkan   ƝǆƓǈ̇ ˮǃå å˘ǌǃā

 èƓǆ˦Ǆƶ˸ǃå ˥ǆ ˙˻˰ḧǃå Ǒˠƶɂā ˗ɂ̇ ˮ˯ǃå ƝǆƓǈ̇ ƕ ǑƼ ˥˻˶˶˳˯˸Ǆǃ Ɨ˸ǌ˸ǃå ƓȻå̊ ˸ǃå ˥ǆ ˗ǒ˗ƶǃå
èƓǆ˦ƪïā èƓˠˠ˳ǆ ɖɂ̇ ˟ ˥Ƶ ˥˲ǈ ˥ḧǃÜ Ɨ ǈƓ ƕ ǌ˻ǃã êƓ˯˲ǈ ǙƓ  ðƓƺǃå ˗ǒ˗˲ƙ  ǑƼ Ǚã

ýā̠˱ ǃåā ƗƿƓɣǄǃ ĄƓǂǚǌ˯ƪå ɆƿǕåā ̝ ǈ˴Ǖå)1 ( ˔˴ǈǕå Ɠǌ˻Ƽ ɏáā èåðƓƺǃå ˥ǆ í˗Ƶ Ơư˦ǒ
Ƽ ɆƿǕåā Ǒǋ ƗɁ˦Ǆɣ˸ǃå ̠ɂ̇˯ˮǃå çï̠ƿ ÿƓȺ ʕǄƶǃå ƴǆ ƗƿƓɣǄǃ ĄƓǆå̠˳ ƪ˯å Ɠǌ˻11 Ɠ ɂ̇ ǀƙ èåā ˦Ǆ˻Ḫ. 
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) бЦϼ ЬмϹϮ1ϹтϽϡϧЮϜ ϤϜϾϝО ИϜнжϒ ЍЛϠ еуϠ ФϽУЮϜ ϱЎнт ( 

Ϥ ЭгЛϧЃгЮϜ ϾϝПЮϜ Инж ЭуПЇϧЯЮ ϣвϾыЮϜ ϣуϚϝϠϽлЫЮϜ ϢϼϹЧЮϜ 

1 R404A 2.29  ϤϜм нЯуЪ 

2 R152A 2.09 ϤϜм нЯуЪ 

3 R502 2.21 ϤϜм нЯуЪ 

4 R507 2.31 ϤϜм нЯуЪ 

 
 ðƓƹ ÿá Ơ˷˯ǒ ɖƕƓ˴ǃå ýā˗˱ǃå ˥ǆR152 A  ƗƿƓˠǄǃ Ǌǂǚǌ˯ƪå ˖˻ơ ˥ǆ ˔˴ǈǕå ˦ǋ ā

˗ǀǃ  Ǒǋ ƗƵƓ˴ǃå ǑƼ Ɨ ƑƓɁ̇ ǌḧǃå Ɨƞǚ˰ǃå Ɇ˻ƺ˵˯ǃ Ɨǆðǚǃå Ɨ ƑƓɁ̇ ǌḧǃå çï˗ǀǃå ÿá Ɠ˹˶Ǆ˳˯ƪå
2.06  çïå̇ ơ Ɨƞï˗ǃ Ɠǀ ˟ Ɨƞǚ˰ǃå Ɇ˸Ƶ èƓƵƓƪ í˗Ƶ Ɨƪåïí ˗ƶɁā ƗƵƓ˴ǃå ǑƼ èåā ˦Ǆ˻Ḫ

ƗɁ˦˟̇ ǃåā Ɨǀˠ˹˸ǃå çßƓưǗåā ˙˻˰Ḫā Ɠǌ˻ǃã ÿ˦ǄƤ̠ǒ ˥ǒ̆ǃå óƓ˳ƬǙå í̠Ƶā ƗǄƤå̠ǃå ǆ˥ 
 ßƓ ƬǙåƗ˸ǌ˸ǃå ƵƓƪ í˗Ƶ æƓ˴˲ǃ ý˗ƶ˸Ɂā èƓ ˠƶ˸ǃå ƴ ˸ƞ Ɨƪåïí ˗ƶɁā Ɨƞǚ˰ǃå Ɇ˸Ƶ èƓ

 ÿƓǆå ˜ǆƓǋ10%  Ɇ˸ƶǃå èƓƵƓƪ í˗Ƶ ï˗ǀƙ18  Ǒ˹ƶȻ Ü þƓƶǃå ïå˗ǆ ǑǄƵ þ˦˻ǃå ǑƼ ƗƵƓƪ
 þ˦˻ǃå ǑƼ ƗƵƓƪ ˥ɂ̇ ˵Ƶā ƗƶɁïá ïå˗ǆ ǏǄƵ Ɠǋ̇ Ƽ˦ƙ ˔˱Ȼ Ǒ˯ǃå Ɨ ǆ˦˻ǃå çï˗ǀǃå38  èåā ˦Ǆ˻Ḫ

. þ˦ù˻ǃå ǑƼ 
˯ǃ Ɨǆðǚǃå Ɨ ƑƓɁ̇ ǌḧǃå çï˗ǀǃå ǑǄƵ ý˦˶˲ǃå ˗ƶɁāǆ˦ˢ˹ǆ ˤ ˸˶ƙ ˤ˯ǒ ÿǙå Ɨƞǚ˰ǃå Ɇ˻ƺ˵ Ɨ

  ɊƿƓ˴ǃå Ǒ˴˸˵ǃå ÷ƓƶƬǙå æƓ˴ơā þƓƶǃå ïå˗ǆ ǑǄƵ ƗɁ˦Ǆˠ˸ǃå çï˗ǀǃå ˗˻ǃ˦˯ǃ Ɨ Ƒ˦ư˦˯ǃ˦Ƽ
Ɠǋ̇ ˻ƹā ïƓ ʻǃåā çïå̇ ˲ǃå Ɨƞï˗Ḫ Ɨǀˠ˹˸ǃå ˝ƑƓ˶Ƥ ˘Ƥåā èƓɂïƓˠ ǃå í˗Ƶā ëå˦ǃǙå í˗Ƶā. 

 ƛǄƑǆ˗ƓPVsystm  ˦ǋþ˗˳˯˴Ȼ ƝǆƓǈ̇ ƕ ƼǑ ˸˶ƙ ýƓ˱ǆ ʕ˸˵ǃå ƗƿƓˠǃå èƓǆ˦ˢ˹ǆȻ Ɨ ˴ þ˦ǀ
˸˶˯ǃƓȺ ʕǀ˯ǃå ā çƓǂƓ˲˸ǃå ā ˤ ˻ƙ èƓȺƓ˴ơ ā ɏíƓ˶˯ƿǙå˙˻ƛƋ ˢǃåɆ 3DǑƼ Ɇǌƪ  þå˗˳˯ƪǙå 

 þ˦ƪ̇ ǃå ˙ǒ˗˶ƙ ˥ɜ˸ɂā Ɇ˻ƮƓƽ˯ǃå ô̇ ƶȻ ˣǃ˘Ḫā ɆǆƓḪ ˙ɂ̇ ǀƙ ɆɜƬ ǑƼ ƝƑƓ˯˹ǃå ô̇ ƶɂā Ü
 ˥Ƶ ̇ƬƓ˸ǃå ̟ ǃ˲å ĄƓ˷Ȼåā Ü Ɏ̇ƤǕå Ɲǆå̇ˮǃå ǑƼ þå̠˳ ƪ˯ǚǃ èƓǈƓˮǃåā ýāå̠˱ǃåā ƗǈƓˮǃå

å˗˳˯ƪƓȺ ƴƿ˦ǆ ÿ˦˸˸˶ ǃ˸å þ˦ǀɂā èåïå̠ƮǗå ˥ǆ ̠ǒ̠ƶǃå ƝǆƓǈ̇ˮǄǃ ̇Ƽ˦˯ǒ ʕḪā. Ɇƞ˦ƞ ɊƑå̇Ƥ þ
 ç̇ ˯Ƽ ɆḪ èƓǈƓ ˮǃå ˗Ƶå˦ƿ ˖ǒ˗˲˯ƕ]7[. 

Pvsystm  ÿå ˗ƶȺ Ɨ ˸ǃƓƶǃå ƓƪƓǈ ƗǃƓḪā ɖɂ̇ ˟ ˥Ƶ Ɨ ˴˸˵ǃå èƓƵƓƶƬǙå æƓ˴˲Ⱥ þ˦ǀȻ
˔˶ǈ ƴƿ˦ǆ Ɠǈí˗ơ  Ɨǆ˦ˢ˹˸ǃå Ɠǌˮƪ Ɨ˹ǒ˗ǆ ǑǋāƗ ˮ˻Ǆǃå ˛Ǆƕå̇ ˟ Ɨ˸ƮƓƶǃå ˥Ƶ ˗ƶ ƙ Ǒ˯ǃåā 

750 ̇ ǃ˲å Ơɣƪ Ɏ˦˯˴ǆ ǑǄƵ ƴƽƙ̇ƙā Ü ̇ǆ˯ ˦Ǆ˻ǂ463  ý˦˟ ɊƤ ˥˻ƕ ƴǀƙā Ü ˙˯ǆ
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14.43  ô̇ Ƶ ɊƤā27.04 ƝǆƓǈ̇ˮǃå þ˦ǀƪā ü̇˲˯ƙ Ǚ Ǌ˯ƕƓƛ Ɠ˹˯ǆ˦s ǆ˹ ÿ˦ḧ˯ƪ ̟ ơ˻
 Ǒƪ˗˹ǌǆ ǑǄƵ Ɇ˻ǌ˴˯Ǆǃ ƝǆƓǈ̇ ˮǃå Ɠǌƕ þ˦ǀȻ ǉ˗ǀƶǆ èƓȺƓ˴ơ Ǒǋā ˔˶˹ǃå Ɨɂāåð æƓ˴˲Ⱥ

 ýƓ˱ǆ ǑƼ ˥˻ǄǆƓƶǃåāɆɜ˵ǃå ǑƼā  çí˗˱˯˸ǃå èƓƿƓˠǃå )8 (ƶƬå ɉ˦ǀƪ ƓȻåāð ˥˻ˮǒƗ  ˛˸˵ǃå
 ǑǄƵ Ɠǌƿā˙Ƭ ˕ƿā ǑƼƗ ˸ǃƓƶǃå ƗǃƓḪ˦Ǆǃ ƝǆƓǈ̇ ˮǃå èƓǂƓ˲ǆ ˗ƶȺ æ˦˹˱ǃå ˴ǃå þƓȻå ý˦˟Ɨ˹. 

 
) ЭЫЇЮϜ8ЛІϜ АнЧЂ ϝтϜмϾ ϱЎнт (ϣ  ЁгЇЮϜФмϽЇЮϜ ϣЗϳЮ  сЯКϝуϡуЮ ϞнзϮ .ϣзЃЮϜ аϝтϜ ЬнА 

 

 

4- ǆ˭ƛƏƑ ƕƨäî˕ǁä 
 ˖˻ơ Ǒˮ˻Ǆǃå æ˦˹˱ǃå ǑƼ Ɨ ˴˸˵ǃå ƗƿƓˠǃå ǑǄƵ íƓ˸˯ƵǙå ˥ɜ˸Ȼ Ǌǈá ˥˻ˮƙ ɖˮƪ Ɠǆ ýǚƤ ˥ǆ

  ÿå Ɠǌǆå˗˳˯ƪå ˥ɜ˸Ȼ  Ɠǌ˻ǄƵ íƓ˸˯ƵǙåāƴƿå˦˸ǃå ǑƼ  ƓǌǄ˶ƙ Ǚ Ǒ˯ǃå Ɨɜ ˵ǃå ̇ ǌḧǃåƗ ƑƓɁ  ýā˗˱ǃå
)нƓ ˮ˻ǃ æ˦˹ƞ ǑƼ Ɨ ǃƓƶǃå Ǒ˴˸˵ǃå ÷ƓƶƬǙå ˤ ʾ Ơư˦ǒ (. 
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) бЦϼ ЬмϹϮ2 (ЮϜ сЃгЇЮϜ ИϝЛІъϜ буЦ ϱЎнтϣвнЗзгЮϜ ϟЋж ЙЦнв сЯК БЦϝЃ 

 
 

 Ɨǆ˦ˢ˹˸ǃå ˗ƵƓ˴Ȼ ɏ˘ǃå çðƓ˯˸ǆ ÷ƓƶƬǙå ˤ ʾ Ɍơǚǈ ɖƕƓ˴ǃå Ɇɜ˵ǃå ˥ǆ Ɨ˹˴ǃå ïå˗ǆ ǑǄƵ
 ˤ ʿǃå ǉ˘ǋ Ɇˡ ǑƼ ˙ˮǂå èåï˗ǀȺ èƓǆ˦ˢ˹ǆ ßƓ˹ƕ ƴ ˠ˯˴ǈā ˗˻ƞ èåï˗ƿā ǊǄƵå çßƓƽɜȺ Ɇ˸ƶǄǃ

 Ɇ˷ Ƽå ƗƑ˦ư˦ ǃ˯˦ƽǃå ƗƿƓɣǃå ÿ˦ḧƙā Ü ç̠˻ ǃ˱å ƓɁ̇ ǌḧǃå ƗƿƓˠǃå ǑǄƵ ý˦˶˲Ǆǃ ƗǄ˻ƪāƑƗ  Ɇɜ˵ǃå
)ф ˥ɜ˸Ȼ Ǌǈå ˥˻ˮǒ ˙Ƥå ˙Ƭ˓ǆ ˙ˮ˯ƶȻ ɏ˘ǃå Ɨǆ˦ˢ˹˸ǃå ßåíå Ɨ ˴ǈ ßïƓǀǄǃ Ơư˦ǒ Ɠ˷Ȼå (

.Ɨǆðǚǃå ƗƿƓˠǃå ǑǄƵ ý˦˶˲ǃå ǑƼ ƗǄǒ˗ˮǃå èƓƿƓˠǃå ǑǄƵ íƓ˸˯ƵǙå 

 
) ЭЫЇЮϜ9ϣвнЗзгЮϜ ̭ϜϸϜ ϣϡЃж ϱЎнт (. 
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 ˙ˮ˯ƶƙ èƓ ˠƶ˸ǃå ǉ˘ǋ Ɇǂ.ç˗˻ƞ  ˥ǆ ˥ḧǃ   Ü þƓƶǃå ïå˗ǆ ǑǄƵ Ɨ˯ƕƓƛ ˔˶˹ǃå Ɨɂāåð ˕ǈƓḪ
 Ɠ ˮ˴ǈ ƓǋïƓƶƪå ÷Ɠƽƙïå ˦ǋ Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå ƗƿƓˠǃå èƓǆ˦ˢ˹ǆ ßƓ˵ǈå Ǌƞ˦ƙ Ǒ˯ǃå èǚɜ˵˸ǃå ˙ˮǂå
 ç̇ ˯Ƽ ßƓ˹ƛå Ɨƞǚ˰ǃå Ơ˯Ƽ þ˗ƶȺ ÜƗǆ˗˳˯˴˸ǃå èƓɂïƓˠ ǃå í˗Ƶ Ɇ˻Ǆǀ˯ƕ ƗƽǄḧ˯ǃå ˥ǆ Ɇ˻Ǆǀ˯ǃå ˥ɜ˸ɂā

Ü ƗƿƓ˟ üǚǌ˯ƪå ƴ˹˸ǃ ˛˸˵ǃå ƗƶƬå í˦ƞā þ˗Ƶ  ç̇ ˸˯˴˸ǃå Ɨ˴ƼƓ˹˸ǃåā Ǒ˸Ǆƶǃå ï˦ˠ˯ǃå ƴǆā
 Ü ̞ƿ˦ǃå ïā̇ǆ ƴǆ Ɨ˷ ƽ˳˹ǆ ƗƽǄḧ˯ǃå ÿ˦ḧ˯ƪ Ɨ˸ǃƓƶǃå ûå˦ƪǙå ǑƼ ̇ ˯ǃå ƗǄǌƪ ëå˦ǃǕå Ǚā ˔˻Ḫ

ƮƓƤ èå˗ƶǆ āå èåïƓǌǆ Ǐǃã êƓ˯˲ƙ ÜƗ èƓḪ̇Ƭ Ǒǃå êƓ˯ǈǗå ƴƕ ýƓơ ǑƼ ɏ̇ƺǆ ïƓ˸˰ƪ˯å
ßƓɁ̇ ǌḧǃå ƴɂð˦ƙ ǀˠ˹˸ǃå ǑƼ Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǃå êƓ˯ǈå èƓƿ˦ƶǆ ˙˰ǂá Üǃå ç̇ ˰Ḫ ˦ǋ Ɨ ƗɁ̇ ƙǕåā ïƓ ʻ

 ǑƼ ƴƽƙ̇ǆ ɆsȻ êƓ˯ǈǙå ̇ƶƪā Ü Ǒ˴˸˵ǃå ÷ƓƶƬǘǃ Ɏ˦˶ǀǃå çíƓƽ˯ƪǙå Ɨ˴ǈ ˥ǆ ɆǄǀȻ ɏ̆ǃå
. ƗǆƓƶǃå Ɨɜ ˵ǃå ǑƼ ƗƿƓˠǃå ƗƽǄḧƙ ˝Ƥï Ɇˡ 

р-  ƕƬǘ˱ǁä 
 íƓ˸˯ƵǙå ˥ɜ˸ɂā ˗ɂ̇ ˮ˯ǃå ýƓ˱ǆ ǑƼ Ɨ ǄƵƓƼ èåî Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå ƗƿƓˠǃå ÿá Ɠ˹ǃ ˥˻ˮƙ ɖˮƪ Ɠ˸ǆ

å ßƓƽ˯ǂǙå ǑƼ Ɠǌ˻ǄƵ Ɨ ǃƓƵ Ǒ˴˸˵ǃå ÷ƓƶƬǙå èǙ˗ƶǆ ÿåā Ü Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǃå ˥ǆ Ǒƙå˘ǃ
 èƓǆ˦ˢ˹ǆ ǑƼ ýƓˠƵǙå ƗǄƿā Ɇ˻ƺ˵˯ǃå Ɨǃ˦ǌƪ Ɠǌƙ̊ ˻˸ǆ ˤǋå ˥ǆā Ü (Ɠǌˮƪ Ɨ˹ǒ˗ǆ) æ˦˹˱ǃå ǑƼ
 Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå èƓǆ˦ˢ˹˸ǃå Ɠǌ˹ǆ ǑǈƓƶƙ Ǒ˯ǃåā Ɨ ƪƓƪǕå ƓǌɁ˦˻Ƶ ˥ǆā Ü Ɨ Ƒ˦ư˦˯ǃ˦ƽǃå ƗƿƓˠǃå

Ɠ˶˯ǆå ˥ǆ ɆǄǀƙ Ǒ˯ǃå ƗɁ̇ ƙǙåā ïƓ ʻǃå ɆƮƓ˲ǃå Ǒ˸Ǆƶǃå ï˦ˠ˯ǃå ƴǆā Ǒ˴˸˵ǃå ÷ƓƶƬǙå ó
 ɖǀ˲ƙ Ɠǌǈå Ǚå Ɨ ǆ˦ɜ˲ǃå Ɨɜ ˵ǃƓȺ ǊǈïƓǀǆ Ɠǋ̇ ƶƪ ÷Ɠƽƙïå Ü æ˦˻ƶǃå å˘ǋ ǑǄƵ ˔Ǆƺ˯ǃå ˥ɜ˸Ȼ

 .Ɠǈ̇ Ḫî Ɠ˸Ḫ Ɨ ǃǚǀ˯ƪǙå 

6- çƑ Ƭˤ˭ǁä 
м. ˤƵ˗ǃå ɏíƓ˸ǃå  ɏ˦ƶ˹˸ǃåā Ɋ ˵˹ƙā ƗḪ̇ ơ ˖˲ ǃå ǑƼ èǙƓ˱ǆ ƗƿƓˠǃå Ɨ ˴˸˵ǃå . 
н. þƓ ʿǃå ßƓ˵ǈƎȺ ˣ˹ƕ èƓǆ˦Ǆƶ˸ǃ ÷ƓƶƬǗå Ǒ˴˸˵ǃå èƓƞïíā çïå̇ ˲ǃå ç˗Ƭā ëƓɂ̇ ǃå Ɨ ˸Ḫā åïƓ ʻǃ 

Ɠǋ̇ ˻ƹā ˥ǆ åèƓǆ˦Ǆƶ˸ǃ Ɨɂïā˗ǃå Ɨɂïā˙˷ǃå å þå˗˳˯ƪǙƗƿƓˠǃ Ɨ ˴˸˵ǃå˖ơƓ ǃå Ǌ ǈƓƶȻ Ɠ˸ǃ Ü  ˥ǆ
.Ɠ ˮ˻ǃ ǑƼ èƓǆ˦Ǆƶ˸ǃå Ʉƶưā ƗɁ˦ƶƮ 

о. þƓ ʿǃå ƴɂïƓ˵˸Ⱥ ç˗Ƒåï ç̇ ˻ˮḪā ÜƓƵā ƗǆǏǄƵā  ˦ ˯˴ǆ ɏ˗˻ƽȻ ˗Ǆˮǃå ï˗˶˸ǂ ˙Ƥà ˥ǆ ˠǃåƗƿƓ. 
п. ˙˻Ƽ˦ƙ ǑưåïǕå Ɨ˲ǃƓ˶ǃå êƓ˯ǈǗ ˙ˮǂá ï˗ƿ ˥ɜ˸ǆ ˥ǆ ƗƿƓˠǃå Ɨ ˴˸˵ǃå. 
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р. .çí˗˱˯˸ǃå èƓƿƓˠǃå ýƓ˱ǆ ǑƼ ïƓ˸˰˯ƪǙå ƴ ˱˵ƙ 
7- ƲƜä̠ ˶ǁä 

]1[  ˙Ƒåā˗ǃå ýāǙå ß̊ ˱ǃå ˃ ˻ḧ˯ǃå ā ˗ɂ̇ ˮ˯ǃå ïƓḧƼá  í˦˸˲ǆ ˗˸ơá ÿƓ˷ǆï .í˸ǃåɜ ǈƓɜƗ  
 þƓƵ Ü ǑǃāǙå Ɨƶɣǃå ̇ǋƓǀǃƓȺ ( ̇ɜƪ˦ƕ ÿāí ) ǑǃƓɣȻǗå ÿƓɂ̊˻ǃƓ˴ǃå ̠ǌƶǆ2008 

. 
]2[ ˗ƶƪ Ɠ˹ˮǃå ˥˴ơ  ˖˲ Ǆǃ Ǌ ʿƼ ƗǄ˱ǆÜ ˗Ƶå˦ǃå Ɇǒ˗ˮǃå Ɨ ˴˸˵ǃå ƗƿƓˠǃå Ü Ơ˯Ƽ ā ˙ɂ˦ˠ˯ǃå

í˗ƶǃå ˙ˮ˸˴Ȼí ÜƴȺå̇ ǃå 2008. 
]3[  Ɨ˸ˢǈå Ɨ ˴˸˵ǃå ƗƿƓˠǃå ˥ǆ Ɨ ƑƓɁ̇ ǌḧǃå çï˗ǀǃå ˗˻ǃ˦ƙ Ü ˙ƙå̇ Ḫ . ā . ü ÿƓƽ ˯ƪ

 ƗƿƓˠǃå ñïƓǆÜ Ǒǃ˦ǃå  Ɨƶ ˠǃå Ü Ɨ Ɂ̇ ƶǃå Ɨơå˦ǃå èƓƪåïí ˚Ḫ̇ ǆ Ü Ɨ Ƒ˦˷˯ǃ˦ƽǃå
2011þ 

]4[  ˖˲Ⱥ Ü Ɨ ˴˸˵ǃå ƗƿƓˠǃåÜ ü˦ǄƵ̊ ǃå ˤ ˀå̇ ƕå ƗǆƓƪáǄƵ ï˦˵˹ǆǏ  ̇ ˯ḧǃǙå ƴƿ˦˸ǃå Ǒǈā
Ɨ ƪ˗˹ǌǃå þ˦ǄƶǄǃ çï˦˹˸ǃå Ɨ˹ǒ˗˸ǃå ˚Ḫ̇ ˸ǃ . 

]5[  ý˦ǌ˱ǆ Ʉǃ˓˸ǃåɆˮǀ˯˴˸Ǆǃ èƓǌ˻ƞ˦ƙā Ɨ ˹ǀ˯ǃå ƗƿƓˠǃå Ü ï ǑǄƵ ɊƪƓ ǃå˗ˮƵ Ɨ˸ƞ̇ ƙ 
ƠǃƓƮ ÿƓǆ̇ ǂ ï ˚Ḫ̇ ǆ èƓƪïåí èā˙˻ƕ Ɨ Ɂ̇ ƶǃå ç˗ơ˦ǃå 2011 . 

]6[ Ɨ ˴˸˵ǃå ƓȻǚ˳ǃå Ɨ ˻ǀơ Ü ý˦ǌ˱ǆ Ʉǃ˓˸ǃå ï  ā ƗƼƓǀ˰ǃåā Ɨ Ɂ̇ ˯Ǆǃ Ɨ Ɂ̇ ƶǃå Ɨ˸ˢ˹˸ǃå
þ˦Ǆƶǃå - ˛ǈ˦ƙ- 2000 þ 
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]8[ å ǑǄˮƿ ï˦˸˯Ǆǃ Ǒ˹˟˦ǃå ˚Ḫ̇ ˸ǃĲ ˛ǈ˦ƙ  Ü 
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 ƲƽäĀ ƕƨäîì ɍïƑƸ˷Ɠ ƕ˷ǐ̞Ǆ Ǐƺ Ǐ˰ ǁ˴ä ù̠ ǁ˴ä ƕǄʕɣ Ǆ˷ 
 

мϸвϲ йЯЮϜϸϠК сЯК ϸтвϲЮϜ ϸϠК    ϱЮϝЊ дϠ рϸлвЮϜ ϼЪϠмϠϒ 
ЀжтвЦ .ϣтжЧϦЮϜм амЯЛЮϜ ϣтЯЪ   рϾϝПжϠ . ϣтЂϸжлЮϜ ϤϝтжЧϦЯЮ сЮϝЛЮϜ ϸлЛвЮϜ 

   hamedhamdou10@qi.edu.ly                Boker1979@yahoo.com          

˛˱ǂ˶ǁä 
    ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ǑƼ Ǒ˲ ǃ˶å ú̇ ǃ˶å Ɨǆ˦s ǆ˹ ƴƿåā ǏǄƵ ú̇ƶ˯ǃå Ǐǃå Ɨƪåï̠ǃå ǉ̆ǋ ú̠ǌƙ

 Ǒ˲ ǃ˶å ú̇ ǃ˶å ƗɜƬ ÿá ̟ ơ˻ .Ɨ˹ǒ̠˸ǃƓȺ Ǒ˲˶ǃå ú̇˶ǃå èƓǆ̠Ƥ û˦ƶƙ Ǒ˯ǃå èƓȻ̠˲ ǃ˯åā
) Ɨ˴ǈ Ɇɜ˵ƙ ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ǑƼ ç̊˱˹˸ǃå40% ˕˹˻Ɂā ÜƗ˹ǒ˗˸Ǆǃ ˗˸˯ƶ˸ǃå Ɋˠ˳˸ǃå ǑǃƓ˸ƞã ˥ǆ (

 ƴƼ̇ ǃå èƓˠ˲ǆ Ʉƿ˦ƙ ˔ˮ˴Ⱥ ɆǆƓḧǃƓȺ Ɨƽƿ˦˯ǆ Ɨ˹ǒ˗˸ǃƓȺ Ǒ˲˶ǃå ú̇ ˶ǃå Ɨǆ˦ˢ˹ǆ ÿá Ɨƪåï˗ǃå
 èƓḪ̇ ˵ǃå Ʉƿ˦ƙ Ɨ˱ ˯ǈ Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå ˤˢƶǆ ˣǃƓǌƙā Ɇ˸ƶǃå ˥Ƶ Ɨɂ̊ Ḫ̇ ˸ǃå Ɨ˱ǃƓƶ˸ǃå Ɨˠ˲ǆā

Ɠ ˶ǃå ýƓ˸ƵƋȺ ƗƽǄɜ˸ǃå ɏ˘ǃå ˙ǆǙå Ɨǃā˗Ǆǃ Ǒ˹ǆǕå ƴư˦ǃå ïå̇ ǀ˯ƪå þ˗Ƶ ˔ˮ˴Ⱥ ÜɆ˸ƶǃå ˥Ƶ Ɨǈ
 ç̇ ˻˲Ɂā ˙˲ ǃå Ɛ˟å˦Ƭ Ǐǃã èƓǀƼ˗˯ǃå ˃ɂ̇ ˶ƙā Ɨǆ˦ˢ˹˸ǃå Ɇ˵Ƽ Ǐǃã Ɏíá23  ɖǄƤ Ɠ˸ǆ ˦˻ǃ˦ǒ

.Ɨˢ˲Ǆǃå ǉ˘ǋ Ǐǃå Ɨ˹ǒ˗˸ǃå Ɠǌ˹ǆ ǑǈƓƶƙ Ɨ ˭˻ƕ ƗǄɜ˵ǆ 
:ƕ ƟƑ˭ƻ˶ǁä çƑ˶ǂḥǁä  ú̇ ˶ǃå Ɨǆ˦ˢ˹ǆǑ˲˶ǃå Û Ɨ˹ǒ˗ǆ ɏðƓƺ˹ƕ Û Ɨˠ˲ǆā ƴƼ̇ ǃå èƓˠ˲ǆ

Ɨ˱ǃƓƶ˸ǃå Û ç̇ ˻˲Ⱥ23 ˦˻ǃ˦ǒ. 

Abstract 

This study aims to identify the sewage system in the city of Benghazi 

and the challenges that obstruct sewage services in the city. It was 

found that the completed sewage network in the city of Benghazi 

constitutes (40%) of the total approved plan of the city. the study 

also showed that, the cityôs sewage system is completely suspended 

due to the instability of the countryôs security situation and 

maintenance companies stopping work, which led to the failure of 

the system and the discharging of flows to the shores of the sea and 

Lake of 23 July, which created an environmental problem that the 

city suffers from until this moment. 
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1. ƕǄ˕ƾǄ  

ƙǑǈƓƶ ǆ˥ ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ˣǃƓǌƙ ǃå Ɨǆ˦ˢ˹ǆú̇ ˶  Ɨ˱ǃƓƶ˸ǃå Ɨˠ˲ǆ ǑƼ ƗǄ˰˸˯˸ǃåā Ǒ˲˶ǃå
 Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃåā ƴƼ̇ ǃå èƓˠ˲ǆāƓǆā Ɲ˯˹ǒ Ɠǌ˹Ƶ ˥ǆ ïƓƛà Ɨ ˮǄƪ  ĊƵ ßƓǌ˯ǈå Ǐǃã ƴƞ̇ ƙ ç˗

 ƗƞƓ˲ǃå çïā˙ư ǏƵ˗˯ƪå ɏ˘ǃå ˙ǆǕå ƗǈƓ ˶ǃå Ɲǆå̇ ƕ ï˦˶ƿā Ɨǆ˦ˢ˹˸Ǆǃ Ǒưå̇ ˯ƼǙå ˙˸ƶǃå
ǆ ˗˲Ǆǃ ýƓ˱˸ǃå å˘ǋ ǑƼ Ɨ˶˶˳˯˸ǃå èƓḪ̇ ˵ǃå ˥ǆ ˗ǒ˗ƶǃå ƴǆ ˗ƿƓƶ˯ǃƓȺ Ɠǌ˯ǈƓ ˶ǃ ˥ ǉ˘ǋ ˤƿƓƽƙ
ư˦ǃå ïå̇ ǀ˯ƪå þ˗ƶǃ Ɨ˱ ˯ǈ Ɇ˸ƶǃå ˥Ƶ ˕ǀƼ˦ƙ èƓḪ̇ ˵ǃå ǉ˘ǋ ÿå Ǚã ƗǄɜ˵˸ǃåƴ ˹ǆǕå Ɨǃā˗Ǆǃ Ǒ

 ɆǂƓ˵˸ǃå ˥ǆ ˗ǒ˗ƶǃå Ɠǌ˹Ƶ ˔ƙ̇ ƙ Ɠǆā Ǒ˲˶ǃå ú̇ ˶ǃå Ɨǆ˦ˢ˹ǆ ǏǄƵ Ɠ Ǆƪ ˛ɜƶǈå ɏ˘ǃå ˙ǆǕå
 Ǒ˲˶ǃå ú̇ ˶ǃå Ɨǆ˦ˢ˹ǆ ǏǄƵ ˚˻Ḫ̇ ˯ǃå ˤ˯˻ƪ ˖˲ ǃå å˘ǋ ǑƼā ÜƗ˹ǒ˗˸ǃƓȺ Ǒ˭˻ˮǃå é˦Ǆ˯ǃå ˥ǆā

ƕ Ɨ˹ǒ˗˸Ⱥ Ɇ˻ƺ˵ƙ Ǌƞå˦ƙ Ǒ˯ǃå ɆǂƓ˵˸ǃåā Ɠǌǃ ̞ ɂ̇ƞá Ǒ˯ǃå ƗǈƓ˶ ǃå ƴɂïƓ˵ǆ ʕ ǀ˻ƙā ɏðƓƺ˹
.Ɨ˹ǒ˗˸ǃƓȺ Ɨǆ˦ˢ˹˸ǃå 

 ùä˕ǉà ˔˰ ǁä  
  ˥ǆ Ǌǌƞå˦ƙ Ɠǆā ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸Ⱥ Ǒ˲ ǃ˶å ú̇˶ǃå Ɨǆ˦s ǆ˹ ƴƿåā Ɨƪåï̠ǃ ̟ ǃ˲å ú̠ǌǒ

:Ɨ ǃƓ˯ǃå úå˗ǋǕå ǏǄƵ ˚˻Ḫ̇ ˯ǃå ˤƙ ˖˻ơ ÜƓǌƙßƓƽḪ ɖ˻ƶƙ èƓȻ˗˲ƙ 
1.  ú̇ ˶ǃå Ɨǆ˦ˢ˹ǆ ǏǄƵ ú̇ ƶ˯ǃå.ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸Ⱥ Ǒ˲˶ǃå 
2.  ÜƴƼ̇ ǃå èƓˠ˲ǆ ÜƗ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå) Ǒ˲˶ǃå ú̇ ˶ǃå Ɨǆ˦ˢ˹ǆ ƗǈƓ Ʈ ƴɂïƓ˵ǆ ˤ ˻ǀƙ

.(Ɨ˱ǃƓƶ˸ǃå Ɨˠ˲ǆ 
3. .Ɨ˹ǒ˗˸ǃƓȺ Ǒ˲˶ǃå ú̇ ˶ǃå Ɨǆ˦ˢ˹ǆ Ɇ˻ƺ˵ƙ Ǌƞå˦ƙ Ǒ˯ǃå ɆǂƓ˵˸ǃå 
4.  ç̇ ˻˲Ⱥ é˦Ǆƙ) Ɨ˹ǒ˗˸Ǆǃ Ǒ˲˶ǃå ú̇ ˶ǃå Ɨǆ˦ˢ˹ǆ ˙ƮƓ˹Ƶ Ʉƿ˦ƙ ˥Ƶ Ɨ ƙ̇ ˯˸ǃå ïƓƛǓå

23 .(˦˻ǃ˦ǒ 
2. ƕƾȸƑ˲ǁä çƑƨäî˕ǁä  

:Ɠǌ˹ǆ ˙Ḫ˘ǈā ƓǌƙƓƵ˦ư˦ǆ ˥˸ư Ǒ˲˶ǃå ú̇ ˶ǃå Ɨǆ˦ˢ˹ǆ ˕ǃāƓ˹ƙ èƓƪåïí ç˗Ƶ ˗ƞ˦ǒ 
1.  Ǐƪ˦ǆ ßå̇ ǋ̊ ǃå Ɨ˸˟ƓƼ Ɨƪåïí2019 [1]  Ɠƞá Ɨ˹ǒ˗ǆ ǑƼ Ǒ˲˶ǃå ú̇ ˶ǃå èƓɜ Ƭ ˥Ƶ

 ú̇ ǃ˶å þƓsǈ ̟ ơ˻ ˥ǆ ƗƪƓƪǕå Ɨ˹ǃˮå ƗɜƬ Ɨƪåï̠ǃå ̞ǃāƓ˹ƙā (̇˶ Ⱥ˸ Ɠ˯ǃ̠ǃå û̇Ƭ)
 ïƓˠƿǕå ˖˻ơ ˥ǆ ïå˗˲ǈǙå èƓɜ Ƭ Ɨƪåïíā Ɠǋ̇ ɂ˦ˠƙā ƓǌǄ˻ƺ˵ƙ ƣɂïƓƙā Ǒ˲˶ǃå
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 ÜƓǌǃ Ɨ Ǆƶƽǃåā Ɨ ˸ ˸˶˯ǃå ƓǌƙƓƿƓ˟ Ɨƪåïíā Ɠǋ̇ ɂ˦ˠƙā ƴƼ̇ ǃå èƓˠ˲ǆā ɉƓ˸ǈǙåā ýå˦˟Ǚåā
ǆā .Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ Ɨ˱ǃƓƶǆ Ɇơå̇ 
2.  ɏíƓ˸ơ ˤˡƓḪ ˤɂ̇ Ḫ Ɨƪåïí2013 [2]  ƗǄ˳ǃå Ɨ˹ǒ˗ǆ ǑƼ Ǒ˲˶ǃå ú̇ ˶ǃå èƓǆ˗Ƥ ˥Ƶ

 èƓɜ ˵ǃå Ɨ˸ˢǈá Ɨƪåïíā Ɨ˹ǒ˗˸ǃå ǑƼ Ǒ˲˶ǃå ú̇ ˶ǃå ƗǄɜ˵ǆ ƴƿåā ýāƓ˹ƙā (Ɠɂï˦ƪ)
 èƓ Ʈ˦˯ƕ Ɨƪåï˗ǃå ˕ƞ̇ Ƥā Ɠǌ˻Ƽ Ɨ˱ǃƓƶ˸ǃå Ɨˠ˲ǆ çßƓƽḪ ˤ ˻ǀƙ ƴǆ ƗǄƑƓ˴ǃå èƓƽǄ˳˸ǃåā

Ƶ èƓ ˱ ƙå̇ ˯ƪåā.Ɨ˹ǒ˗˸ǃƓȺ Ǒ˲˶ǃå ú̇ ˶ǃå ƗǄɜ˵ǆ Ɨǌƞå˦˸ǃ ƗǆƓ 
3.  ÿ˦ ơ˴ ̠ˮƵ Ǐƪ˦ǆ ̠Ƽåï Ɨƪåïí2015 [3]  ƴƿåā ˥Ƶ ú̇ ƶ˯ǃå ǏǄƵ Ɨƪåï˗ǃå ˕ǃāƓ˹ƙ

 èƓǆ̠˳ ǃå xǄƙ ý˦Ʈā û˦ƶƙ Ǒ˯ǃå èƓȻ̠˲ ǃ˯åā ƗƪíƓǀǃå ƗsƼƓ˲ǆ ǑƼ Ɨ˲˶ǃå èƓǆ̠˳ ǃå
 ú̇ ˶ǃå èƓǆ˗Ƥ ÿá Ɨƪåï˗ǃå è˗ƞā ˖˻ơ ÜƗˢƼƓ˲˸ǃƓȺ Ɨɂ̇ ˷˲ǃå ɖ˟Ɠ˹˸ǃå ƗƼƓḪ Ǐǃå

 Ǚ Ǒ˲˶ǃå Ɏ˦ƪ Ǒɣƺƙ30 %  ú̇ ˶ǃå èƓɜ ˵Ⱥ ˥˻ǆā˗˳˸ǃå ÿƓɜ˴ǃå ǑǃƓ˸ƞå ˥ǆ
.Ǒ˲˶ǃå 

4.   ÿðåā ̠˸ơá2016 [4]  Ɨ˹ǒ̠ǆ ǑƼ ɏ̇ˠ˸ǃåā Ǒ˲ ǃ˶å ú̇ ǃ˶å ƴƿåā Ɨƪåïí ̞ǃāƓ˹ƙ
 ɏ̇ˠ˸ǃåā Ǒ˲ ǃ˶å ú̇ ǃ˶å ɉ˦ˠ˳ǃ èƓɣɣ ǆ˳ ƴưā Ǐǃå Ɨƪåï̠ǃå ̞Ƽ̠ǋ Ɠ˸Ḫ ñ˦˟̇˟

ƪåï˗ǃå ˕ƞ̇ Ƥ Ɠ˸Ḫ Ɠǌ˸ ˻ǀƙā Ɨ ʸƓ˹˶ǃå Ɨǀˠ˹˸ǃƓȺƗ  ā ƝƑƓ˯˹ǃå ˥ǆ ƗƵ˦˸˱˸Ⱥǀ˸ǃå èƓơ̇ ˯
.Ǒ˲˶ǃå ú̇ ˶ǃå ÷Ɠˠƿ ǑƼ ˥˻ǄǆƓƶǃåā Ɨ˹ǒ˗˸ǃƓȺ ïå̇ ǀǃå ǑƶǈƓƮ ˗˻ƽƙ ˗ƿ Ǒ˯ǃå èƓ Ʈ˦˯ǃåā 

3. ƕ ˯Ǌ˷Ǆ ˔˰ ǁä  
ô̇ ƺǃā ɖ˻ǀ˲ƙ úå˗ǋá ˖˲ ǃå ˗˸˯Ƶå ÿƓ˰ơƓ ǃå ǏǄƵ ƗƵ˦˸˱ǆ ˥ǆ ɆƑƓƪ˦ǃå ǑƼ èƓǈƓ ˮǃå ƴ˸ƞ 

èƓǆ˦Ǆƶ˸ǃåā ǑƙǓå ɖƼā: 
1. ýƓ˶ƙǙå Ǒ˶˳˵ǃå ɏ˘ǃå þ˦ǀȻ ǊȺ ÿƓ˰ơƓ ǃå ƴǆ  èƓ˴ƪ˓˸ǃå Ǒǃā˓˴ǆ Ɨƿǚƶǃå èåî

˖˲ ǃå ÷˦ ư˦˸Ⱥ èå̇ ˮ˳ǃå ˞ƶ ƕ ƗǈƓƶ˯ƪǙåā ǏǄƵ ý˦˶˲Ǆǃ èƓǆ˦Ǆƶ˸ǃå èƓǈƓ ˮǃåā Ǒ˯ǃå 
þ˗˳ƙ ˖˲ ǃå. 

2. ƴ˸ƞ èƓǆ˦Ǆƶ˸ǃå  Ɨ ˹ƽǃå ˙ɂïƓǀ˯ǃåā Ɨ ǃā˗ǃå èƓǆ˦Ǆƶ˸ǃå Ɨɜ Ƭ ˥ǆ èƓǆ˦Ǆƶǆā Ɨ ˮ˯ɜ˸ǃå
˥ǆ ç˘ƽ˹˸ǃå èƓḪ̇ ˵Ǆǃ ˙Ƒåā˗ǃå èåî Ɨƿǚƶǃå.  
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4.  ɍïƑƸ˷Ɠ ƕ˷ǐ̞˶ȸ Ǐ˰ ǁ˴ä ù̠ ǁ˴ä ƕɚƪ ƕǄʕɣ Ǆ˷ îʕ Ɨ˞ 
 Ɇơå̇ ǆ ç˗ƶȺ Ɨ˹ǒ˗˸ǃå ǑƼ Ǒ˲˶ǃå ú̇ ˶ǃå Ɨɜ Ƭ è̇ ǆ˹˻˯˴ǃå ƗȻƓǌǈ ǑƼ ƗȻå˗ˮǃå ˕ǈƓḧƼ èƓ

 èƓˠ˲ǆā ƣ˷ǃå èƓˠ˲ǆ Ǐǃã ˙ǀ˯ƽƙ Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå ˥ǆ Ɨƶưå˦˯ǆ Ɨɜ Ƭ ˥Ƶ çïƓ ʸ
ç̇ ƬƓ ǆ ˙˲ ǃå ǑƼ ú̇ ˶ƙ ˕ǈƓḪā Ɨ˱ǃƓƶ˸ǃå Ü èï˦ˠƙ ˤƛ èƓ ˹˻ƶ ˴ǃå ǑƼýǚƤ ˥ǆ  íå˗Ƶã
 ɏïƓ˵˯ƪǙå Ɇˮƿ ˥ǆ þƓƶǃå Ɋɣ˳˸ǃå ʕǆƓ˶ƙ þƓƵ ǉíǙāáā ð̇ƽ˸ǋíïå˦ǋ ɏ̊Ǆ˻˱ǈǙå1978 

 èƓǀƼ˗ƙ èƓƶƿ˦ƙā Ǒǈå̇ ˸ƶǃå ƴƪ˦˯ǃåā ÿƓɜ˴ǃå í˗Ƶ èå̇ ǒ˗ǀƙ ǑƼ Ɇ˰˸˯ƙā ɉƓǀǈ ç˗Ƶ ǏǄƵ åíƓ˸˯Ƶå
 Ǌ˯ˮ ǈ˴Ɠǆ ðƓ˱ǈå ʕƙ èƓ˹˻ǈƓ˸˰ǃå ǑƼā ÜƗ˹ǒ̠˸ǃƓȺ ïƓɣǆǙå ǉƓǆā ɏïƓ˱˸ǃå ǉƓǆ40%  ˥ǆ

 ɏ̊Ǆ˻˱ǈǙå ɏïƓ˵˯ƪǙå Ɇˮƿ ˥ǆ ̠ƶ˸ǃå ̠˸ ƶ˯˸ǃå þƓƶǃå Ɋɣ˳˸ǃå[5]ǈ . Ǒ˲˶ǃå ú̇ ˶ǃå þƓˢ
 ƴǈƓ˶ ǃ˸åā ̇ƞƓ˯˸ǃåā ýðƓ˹˸ǃå èǚ˷ Ƽ Ɇ˶ Ƽ ʕ˯ǒ ̟ ơ˻ Ɇ˶ ƽ˹˸ǃå ÷˦˹ǃå ˥ǆ ̠ƶȻ ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸Ⱥ
 Ɨ ˲ˠ˴ǃå ǉƓ ˸ǃå Ɠ˸˹˻ƕ ÜƓǌ˯˻ǀ˹ƙā Ɠǌ˯˱ǃƓƶǆ ˤ˯˯ǃ Ɨ˱ǃƓƶ˸ǃå Ɨˠ˲ǆ Ǐǃã ƗǄ˶ƽ˹ǆ ɉ˦ˠƤ ǑƼ ƓǌǄǀǈā
 ˖˻ơ .˙˲ ǃå Ǐǃã ç̇ ƬƓ ǆ Ɠǌƽɂ̇ ˶ƙ ˤ˯˻ǃ ƗǄǀ˯˴ǆ ɉ˦ˠƤ ǑƼ Ɠǌƶ˸˱ƙ ˤ˯˻Ƽ ïƓˠǆǕå ǉƓ ǆā

 Ǒǃå˦ơ Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ èƓǀƼ˗ƙ Ɇ˶ƙ270 þ˦˻ǃå ǑƼ í̇ Ƽ Ɇḧǃ ˙˯ǃ]5[. 
5.  ƕƨäî˕ǁä ƕƾ˞˷˶ȸ ƕ ˲ Ə˗ǁä Ǐ˰˴ǁä ù˗˴ǁä ɇˤ˞Ƣ ƕɚ ƪ 
    Ǖå ˙˶˹ƶǃå Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå ˗ƶƙ ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸ǃ Ǒ˲ ǃ˶å ú̇ ǃ˶å Ɨǆ˦s ˹˸ǃ ǑƪƓƪ

 Ɨ ʸ̇ ƽǃå ɉ˦ˠ˳ǃå ˥ǆ ˃ɂ̇ ˶˯ǃå Ɇǀ˹ƕ þ˦ǀƙ Ɠǌǈ˦ǂã Ɠǌ˹ǆā ƴƼ̇ ǃå èƓˠ˲ǆ Ǐǃã˲ǆ Ǐǃ Ɨˠ
Ɨ˱ǃƓƶ˸ǃå Ü ˥ǆ ƗƵ˦˹ ǆ˶ ̝ ƕ˻Ɠǈá ˥ǆ Ɨ˹ǒ̠˸ǃå ǑƼ Ǒ˲ ǃ˶å ú̇˶Ǆǃ Ɨ˴ Ƒ̇ǃå ɉ˦ˠ˳ǃå ÿ˦ḧ˯ƙā

 ñ˦˯˴ ƪǙå çíƓǆ ˖˻ơ ëāå̇ ˯ƙ ƓǋïƓˠƿáƓǆ  ˥˻ƕ500  Ǐǃå ˤǆ2000 Üˤǆ  èƓǈƓ ƕ ˙Ƽ˦ƙ þ˗ƶǃā
 ÜƓǌǃ ǑǃƓ˸ƞǙå ý˦ˠǃå ˗ǒ˗˲ƙ ï˘ƶ˯ǒ Ɠǌǃå˦˟Ǖ Ɨ ˴˹ǃƓȺ Ɨƪåï˗ǃå ƴư˦ǆ Ɨɜ ˵ǃå ˥Ƶ Ɨǀ ʾí

ǀǈ ˤ˯ǒ ˔˻ƕƓǈá ˥ǆ ɄǃƋ˯ƙā Ǐ˸˴ƙā Ɨ ưïǕå Ɨ ƕîƓ˱ǃå ɖɂ̇ ˟ ˥Ƶ ƓǌǃǚƤ ˥ǆ ˃ɂ̇ ˶˯ǃå Ɇ
 ƣ˷ ǃå èƓɣ˲ ǆ ɖɂ̇˟ ˥Ƶ Ɠǌ˻Ƽ ˃ ɂ̇˶ ǃ˯å Ɇǀǈ ʕ˯ǒ Ɏ̇Ƥáā (ïå̠˲ǈǙå) æƓ˴ǈǙå ɉ˦ˠ˳Ⱥ

ƣ˷ǃå ɉ˦ˠ˳Ⱥ Ǐ˸˴ƙā ƴƼ̇ ǃå āá . 
ƴɂïƓ˵ǆ ýƓ˸ḧ˯ƪå þ˗ƶǃ Ɨ˱ ˯ǈā Ǒ˲˶ǃå ú̇ ˶ǃå  Ɇˮƿ ˥ǆ þƓƶǃå Ɋˠ˳˸ǃå ˥˸ư Ɠǌǃ Ɋˠ˳˸ǃå

 ɏïƓ˵˯ƪǙå  ɏ̊Ǆ˻˱ǈǙå  ýā˗˱ǃå ɖƼā˘˻ƽ˹˯Ǆǃ Ǒ˹ǆ̊ ǃåÜ Ǖå Ɠǋ˘˻ƽ˹ƙ ˙˰ƶƙā˘ǃå ˙ǆ Ɏíá ɏã ˗ǒå̊ ƙ Ǐǃ
Ǖå Ɨ ˴ǈ ǑƼ èƓ˹˻ƶ˴˯ǃå ƗȻå˗ƕ ǑƼā ÜƗɜ ˵ǃƓȺ çí˦ƞ˦˸ǃå ýƓˠƵèíåíðå Ǖå Ɨ ˴ǈˠƵ æ˦˻ƶǃåā ýƓ

Ⱥ Ɨɜ ˵ǃƓƗǄ˰˸˯˸ǃåā  Ɨɜ˵ǃå ǑƼ èåíå̠˴ǈåā Ɨ˴ Ƒ̇ǃå ɉ˦ˠ˳ǃå èåïƓ˴ǆ ǑƼ û̇ ǃɣå èåïƓǌǈå ǑƼ
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ú̇ ˶ǃå ǉƓ ˸ǃ Ơƽ˟ā èåïƓ ǌǈå Ǐǃå Ɏíá Ɠ˸ǆ Ǒ˲˶ǃå ƓȺ÷ïå˦˵ǃÝ ǃā˗ǃå ǏƵ˗˯ƪå ɏ˘ǃå ˙ǆǙå Ɨ
Ǖå å˘ǋ ßƓ˯˵ǃå ǑƼ Ɠǌƙāïî Ɇ˶ƙ Ǒ˯ǃåā Ɨɜ ˵ǃå ɆǂƓ˵ǆ ˤƿƓƽƙ ˥ǆ ˗˲Ǆǃ ɆƤ˗˯Ǆǃǆ ǑƼ Ɇ˱Ƶ ˙

ã.Ɨ˹ǒ˗˸ǃå ǑƼ Ɨ ˴ Ƒï ïå˗˲ǈåā ƣư ɉ˦ˠƤ ˙˵ƶǃ ƗǄ˱ƶ˯˴ǆ ƗǈƓ Ʈ í˦ǀƵ ßå̇ ƞ 
 þƓƵ ǑƼ2004  Ǒ˯ǃå Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå ˞ƶȺ ƗǈƓ ˶ǃ ˗ƿƓƶ˯ǃå ßå̇ ƞǗ Ɨ Ǆƶƽǃå ƗȻå˗ˮǃå ˕ǈƓḪ

 ÜƗ˹ǒ˗˸ǃƓȺ çï˙ḧ˯ǆ ɆǂƓ˵ǆ ˥ǆ ǑǈƓƶƙƗ˹˸˷˯ǆ  Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳Ǆǃ ƣ˷ǃåā ïå˗˲ǈǙå ɉ˦ˠƤ
 Ǒǋā) ˤƿï ýā˗˱ǃå ǑƼ Ɨ˹˻ˮǆ1.( 
 

) ЬмϹϮ1Ϡ ϣзтϹв сТ ϣуЃуϚϽЮϜ АнГϷЮϜ ЍЛϠ ϣжϝуЋЮ ϝлуЯК ϹЦϝЛϧгЮϜ ЙтϼϝЇгЮϜ :( рϾϝПз 

 
 

 Ɨɜ˵ǃå ʕǆƓ˶ƙ çíƓƵƎȺ ɏ̊Ǆ˻˱ǈǗå ʕ˸ ˶˸ ǃå ǏǄƵ åíƓ˹˯ƪå ç̆ƽ˹˸ǃå ƗḪ̇˵ǃå è̇ƬƓȺ ̟ ơ˻
 ˗˻ƿ Ǒ˯ǃåā Ɨ˸ƑƓǀǃå Ɨ˸Ȼ˗ǀǃå ɉ˦ˠ˳ǃå Ɨǃåðã ƗɁ˦ƶ˶ǃ å̇ ˢǈā ÜƓǋíå˦ǆ íƓ˸˯Ƶåā Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳Ǆǃ

 ˤƙ å˘ǃ ÝƓǌ˹ǆ Ǚ˗ƕ ç˗ǒ˗ƞ ɉ˦ˠƤ ßƓ˵ǈɀā Ɇ˻ƺ˵˯ǃå˘˻ƽ˹ƙ Ɨǀɂ̇ ˟ íƓ˸˯Ƶå å ðå˦˸ǃå ɉ˦ˠ˳ǃ Ɨɜ ˵Ǆǃ Ɨɂ
 ā þ˗Ƶã ƗǃåðåƗ˸Ȼ˗ǀǃå ɉ˦ˠ˳ǃ Ǒǃå˦ơ Ǐǃã ðƓ˱ǈǗå Ɨ ˴ǈ ˕ǄƮā ˖˻ơ Ü95%  ˕ǌƞåā Ɠǌǈá Ǚã

Ɨǀɂ̇ ˠǃå ǉ˘ǋ ÿã Ǚã ýðƓ˹˸ǃå èǚƮāā Ɨ ʸ̇ ƽǃå èǚƮ˦ǃåā èƓˠ˲˸ǃƓȺ ƓǌǄ˻Ʈ˦ƙ ǑƼ ƗɁ˦ƶƮ 
ˮˮ˴ƙ ̞ǑƼ  ƴ˹˶ ǃå çíƓǆ ÿ˦Ḫ .Ɠǋ̆˻ƽ˹ƙ ʕƙ Ǒ˯ǃå ɉ˦ˠ˳ǃå ʕs ƶǆ Ɇ˻ƺ˵ƙ ˥ǆ çíƓƽ˯ƪǙå þ̠Ƶ

íƓǆ ˥ǆ ˕ǈƓḪ Ɨ˸ƑƓǀǃå ɉ˦ˠ˳Ǆǃ ɉ˦ˠ˳ǃå ǑƼ ɆǂƓ˵˸ǃå ˥ǆ ˗ǒ˗ƶǃå ǑƼ ˔ˮƪ ɏ˘ǃå ñ˦˯˴ ƪǙå ç
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) ýā̠ƞ .ɉ˦ˠ˳ǃå èåïƓ˴ǆ ǑƼ û̇ ǃɣå èåïƓǌǈå Ɠǌ˸ǋá Ɨ˴ Ƒ̇ǃå2 Ǒ˯ǃå ɆǂƓ˵˸ǃå Ơư˦ǒ (
 .Ɨơ̇˯ǀ˸ǃå ý˦Ǆ˲ǃåā ƓǌƕƓƪá ̇Ḫî ƴǆ ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ǑƼ Ɨɜ˵ǃå Ɠǌ˹ǆ ǑǈƓƶƙ 

) ЬмϹϮ2 :( сжϝЛϦ сϧЮϜ ЭЪϝЇгЮϜϝлзв  рϾϝПзϠ ϣзтϹв сТ ϣуЃуϚϽЮϜ АнГϷЮϜ ЍЛϠ 

ɄǀƑ˳˶ǁä åƑ ƨǓä ƕƟ̠ ˭ƾ˶ǁä üˤǂ˰ǁä 

ǑƑƓǀǄƙ Ɇɜ˵Ⱥ ǉƓ ˸ǃå Ơƽ˟ ˗ǒå̊ ƙ 

¶ ƓǌḧǃƓǌƙ Ɨ˱ ˯ǈ ˙˻ƪå˦˸ǃå ǑƼ ï˦˴ǂ 
¶  ˃ɂ̇ Ʈ ˔ˮ˴Ⱥ ƗƑïƓ˟ èåíå˗˴ǈå

 ˥ǆ Ɨ˭˟ Ɠ˳ǃå èƓƪïƓ˸˸ǃå āá ɏïƓ˱˸ǃå
˥˻˹˟å˦˸ǃå Ɇˮƿ 

 Ɨɂïā˗ǃå ƗǈƓ ˶ǃƓȺ þƓ˸˯ǋǙå
ɖ˟Ɠ˹˸ǃå ƴ ˸˱ǃ 

 ɆǂƓ˵ǆ ˗ǒå̊ ƙ Ɇ˶Ƽ ǑƼ Ơƽˠǃå
 Ǚ Ǒ˯ǃå ˥ǂƓǆǕå ǑƼ ßƓ˯˵ǃå

ƞ˦ƙ ̠ɄƮï ýƓ˸Ƶá Ɠǌƕ 

¶  ƗǈƓ ˶ǃå ýƓ˸Ƶá ßɊȺ 
¶ ç˗˻ƞ ɄƮï ýƓ˸Ƶá í˦ƞā þ˗Ƶ 

 ˗ƶȺ ɄƮ̇ ǃå ýƓ˸Ƶá ˘˻ƽ˹ƙ
 ˔˻ƕƓǈǙå ƗǃƓơ ˥ǆ ˗ǂƋ˯ǃå
Ɠǌ˹Ƶ Ʉ˵ḧǃåā 

 ɉ˦ˠƤ ǑƼ ï˦˴ḧǃåā þíƓǀ˯ǃå
 ˣǃ˘Ḫā Ɨ ˴ Ƒ̇ ǃå ƣ˷ǃå
Ɨ ƕƓ ˴ǈǙå ɉ˦ˠ˳ǃå 

¶  Ʉ˵Ḫā Ɨ˹˻Ʈï ƗǈƓ Ʈ í˦ƞā þ˗Ƶ
ǏǄƵ ɏïāí .˔˻ƕƓǈǙå ǉ˘ǋ 

¶  ǑƼ ˙˻ƤƋƙ āá ï˦˴Ḫ éā˗ơ ˗˹Ƶ
ƗǈƓ ˶ǃå ýƓ˸Ƶá 

Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå ˗ǒ˗˱ƙ 

 ïƓˠǆǕå ǉƓ ǆ Ɨɜ Ƭ ýƓ˸ƶ˯ƪå
 ï˦ǌlā ɏïƓ˱˸ǃå ˃ɂ̇˶ ǃ˯
 ïƓˠǆǙå ǉƓ ˸ǃ ˙˸˯˴ǆ Ơƽ˟

 ɏïƓ˱˸ǃåā 

¶  ǉƓǆā ɏïƓ˱ǆ èƓǆ̠Ƥ í˦ƞā þ̠Ƶ
ïƓˠǆǙå 

¶  ç̇ ƤƋ˯˸ǃå í˦ǀƶǃå ˘˻ƽ˹ƙ ƗƵ̇ ƪ
.Ɨ ˯˲˯ǃå Ɨ ˹ˮǃå ɖƼå̇ ǆ ƴǆ 

¶ éå˗˲˯ƪå þ˗Ƶ  èƓˠˠ˳ǆ
 èƓˠˠ˳˸ǃå ˥Ƶ ƗƞïƓƤ
 ˔ƙ̇ ˯ǒ Ǚ Ǐ˯ơ ç˗˸˯ƶ˸ǃå
.Ɨǆ˦ˢ˹˸Ǆǃ üƓɁïã ˣǃî ǏǄƵ 

 

6.  ƕ ʶ̠ ƻǁäĀ ƕ ˲ Ə˗ǁä Ʋƺ˗ǁä çƑ˞˰Ǆ 
   Ǐǃå ˃ɂ̇ùùùùùùù˶ǃ˯å Ɇǀ˹ƕ þ˦ǀƙ Ǒ˯ǃåā Ɨùùùùùùù˴Ƒ̇ǃå èƓɣ˲ ǃ˸å ˥ǆ í̠Ƶ ǏǄƵ ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ̠˸ ƶ˯ƙ

èƓùùˠ˲˸ǃå ǉ˘ùùǋ ˤǋáā (ƗùùùùùùùùùùùùùùùƬïå˦ǀǃå) Ɨùùɂ̊ Ḫ̇ ˸ǃå Ɨùù˱ǃƓùùƶ˸ǃå Ɨùùˠ˲ǆGT1  āGT3  ǉ˘ùùǋ ˙ˮ˯ƶƙā
Ɨùùù ˸ǋá èåî èƓùùùˠ˲˸ǃå ç̇ ˻ˮḪ  ïå˗ùùù˲ǈǙå ɉ˦ˠƤ ˥ǆ ƗùùùƽǄ˯˳˸ǃå èƓùùùǀƼ˗ùùù˯ǃå Ɇùùùˮǀ˯ùùùùùùùùùùùùùù˴ƙ Ɠùùùǌǈ˦ḧǃ
 ƴƼ̇ ǃå èƓˠ˲ǆāƗ ʸ̇ ƽǃå ÿƓɜùùùùùùùùùù˴ǃå í˗Ƶ çíƓɂðā Ǒǈå̇ ˸ƶǃå ƴùùùùùùùùùùƪ˦˯ǃå Ɨ˱ ˯ǈā Ü˘˻ƽ˹ƙ ˤƙ åơ̇ ˸ǃǄ Ɨ

Ɨˠ˲ǆ ßƓùùù˵ǈã Ɠǌ˻Ƽ ˤƙ Ǒ˯ǃåā Ɨ ǈƓ˰ǃå GT1 Ǚ ˥ǆ èƓǀƼ˗˯ǃå æƓƶ ˯ùùùƪGT3  ƣùùù˷ǃå ɊƤ ˙ˮƵ
 ˙ˠƿ1000 Ɇǀ˹ƙā ˤǆ  ˙ˠƿ ƣ˷ǃå ɊƤ ˙ˮƵ Ɨ˱ǃƓƶ˸ǃå Ɨˠ˲ǆ Ǐǃå èƓǀƼ˗˯ǃå1600 ǆ.ˤ 
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 Ɨ ʸ̇ ƽǃå èƓˠ˲˸ǃåā Ɨ ˴ Ƒ̇ ǃå èƓˠ˲˸ǃå ǉ˘ǌǃ Ɨɂïāí ƗǈƓ Ʈ í˦ƞā þ˗ƶǃā Ü˘ǋ ˕˲ Ʈá ǉ
 Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå Ɨǆ˦ˢ˹ǆ ßåíá ǏǄƵ Ɠ Ǆƪ ˛ɜƶǈå Ɠ˸ǆ Ɇ˸ƶǃå ˥Ƶ Ɨƽƿ˦˯ǆā ƗḧǃƓǌ˯ǆ èƓˠ˲˸ǃå

ǃ ƝǆƓǈ̇ ƕ íå˗Ƶå Ǐǃå ƗƞƓ˲ǃå çïā˙ư ǏƵ˗˯ƪå ɏ˘ǃå ˙ǆǙå Ɨ˹ǆå̊ ˯ǆ ƗˠƤ ɖƼā ƗƑïƓˠǃå ƗǈƓ ˶Ǆ
.ƗḧǃƓǌ˯˸ǃå Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå ƗǈƓ ˶ǃ  

 þƓƵ ǑƼā2009  ƗḪ̇ Ƭ ˃ Ǆḧƙ ˤƙKSB  Ɨ˹ǒ˗˸ǃƓȺ ƴƼ̇ ǃå èƓˠ˲ǆ ƗǈƓ Ʈ ǑƼ ß˗ˮǄǃ Ɨ ǈƓ˸ǃǙå
è̇ ƬƓɁā Ɠǌǃå˗ˮ˯ƪåā Ɠǌ˯ǈƓ Ʈ ô̇ ƺȺ èƓˠ˲˸ǃå ɆƤå˗ƕ Ǒ˯ǃå èƓ˳˷˸ǃå ˣ ḧƽ˯ƕ Ⱥ èƓ˳˷˸

ç˗˻ƞ èƓƽƮå˦ǆ èåî þƓƵ ǑƼā .2011 ǖǃ Ɨ˱ ˯ǈā ǑƼ ˕ˮˮ˴ƙ íǚˮǃå Ɠǌƕ è̇ ǆ Ǒ˯ǃå éå˗ơ
Ḫ̇ ˵ǃå çïíƓƺǆā ƗǈƓ ˶ǃå ƝǆƓǈ̇ ƕ Ʉƿ˦ƙƗ Ƽå̇ ˸ǃåā èƓˠ˲˸ǃå ˕˲ Ʈá ˖˻ơ ÜƓǌ˯ǈƓ ˶Ⱥ ƗƽǄɜ˸ǃå ɖ

Ɨ˸ ˴ƞ ïå̇ ưá Ɠǌƕ ˕˲ Ʈáā Ɨƿ̇ ˴ǃåā ˔ǌ˹Ǆǃ Ɨư̇ Ƶ Ɠǌƕ Ɨ ǈ˗˸ǃåḪ Ʉƿ˦ƙ Ǐǃå Ɏíá å˘ǋ Ü Ɇ
Ɠǌ˳ưā èƓǀƼ˗˯ǃå ˃ɂ̇ ˶ƙ ǏǄƵ ˙ƛá Ɠ˸ǆ Üéå˗ơǙå ˣǄƙ ˔ˮ˴Ⱥ Ɇ˸ƶǃå ˥Ƶ èƓˠ˲˸ǃå ǆ ˥

 ç̇ ˻˲Ⱥ ǑƼ Ɠǌƽɂ̇ ˶ƙā ïƓˠǆǙå ǉƓ ǆ èƓˠ˲ǆ ýǚƤ23  Ɨ˹ǒ˗ǆ ǑƼ ˙˲ ǃå Ɛ˟å˦Ƭā ˦˻ǃ˦ǒ
.ɏðƓƺ˹ƕ ) ýā˗ƞ3 Ʉƿ˦ǆ ÿƓƕ ƴǆ ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸Ⱥ ƴƼ̇ǃå èƓɣ˲ ǆ ˥Ƶ èƓǈƓƕ Ơư˦ǒ (

Ɠǌǃ ǑǄ˻ƺ˵˯ǃå Ʉƿ˦˸ǃåā Ɠǌ˹ǆ ƗǈƓ ˶ǃå[5] . 
 

) ЬмϹϮ3 :(рϾϝПзϠ ϣзтϹв сТ ЙТϽЮϜ ϤϝГϳв]5][6  .[ 
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 ЙϠϝϦ) ЬмϹϮ3 :(рϾϝПзϠ ϣзтϹв сТ ЙТϽЮϜ ϤϝГϳв 
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7.  ɍïƑƸ˷Ɠ ƕ˷ǐ̞Ǆ Ǐƺ ƕ˲ Ə̠ǁä ƕ˯ǁƑƴ˶ǁä ƕ˞ Ǆ˰ 
    Ɨˠ˲ǆ ˙ˮ˯ƶƙƗ˱ǃƓƶ˸ǃå  Ǒ˯ǃåā ɏðƓƺ˹ƕ Ɨ˹ǒ̠˸Ⱥ ɏïƓ˱˸Ǆǃ Ɨ˴ Ƒ̇ǃå Ɨɣ˲˸ǃå Ǒǋ ƗƬïå˦ǀǃå

Ɨ˹ǒ̠˸ǃƓȺ Ɨy ƽ̇ǃå ƴƼ̇ǃå èƓɣ˲ ǆ ˥ǆ ɏïƓ˱˸ǃå Ɠǌƕ ƴ˸˱ ƙ˯ þ˦ǀƙā ÜƗ ʽ˶˯ƕ ǉƓ ǆ ú̇ ˶ǃå 
Ǒ˲˶ǃå ɖ˟Ɠ˹˸Ǆǃ ˗ƶȺ Ɠǌ˯˱ǃƓƶǆ  ǉƓǆ Ɨ˱ǃƓƶ˸ǃ ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ǑƼ ç̠˻ơ˦ǃå Ɨɣ˲˸ǃå ̇ˮ˯ƶƙā

 Ɠǌ˯ơƓ˴ǆ Ɨǀɣ˹ǆ ǑƼ ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ˥ǆ æ˦˹˱ǃå Ǐǃå Ɨɣ˲˸ǃå ƴǀƙā .Ǒ˲˶ǃå ú̇˶ǃå49 
ïƓ˯ɜǋÜ  þƓƵ Ɨˠ˲˸ǃå Ɇ˻ƺ˵ƙ ˤƙ ˗ƿā1978 ˛˸Ƥ ɆƮá ˥ǆ ǑǃāǙå ƗǄơ̇ ˸ǃå ˘˻ƽ˹ƙ ˤƙ ˖˻ơ Ü

 Ǐǃå Ɇ˶ƙ Ɨ ˸ḧǃ èƓǀƼ˗˯ǃå ƝǃƓƶ˯ǃ Ɇơå̇ ǆ27300 Ɠ ǆ˦ǒ ˔ƶɜǆ ˙˯ǆ  Ǒˠƺƙ ƗǄơ̇ ˸ǃå ǉ˘ǋā
28% ƓƞƓ ˯ơå ˥ǆè ÜƗ˹ǒ˗˸Ǆǃ Ǒ˲˶ǃå ú̇ ˶ǃå ˯ǈǙå ˤƙ ˗ǀƼ Ɨ˰ǃƓ˰ǃåā Ɨ ǈƓ˰ǃå ˥˻˯Ǆơ̇ ˸ǃå Ɠǆá ßƓǌ

èƓ ˹˻ǈƓ˸˰ǃå Ʉ˶˯˹ǆ ǑƼ Ɠ˸ǌ˹ǆ ǌ˯ǈǙå ˥ǆ ˤƹ̇ ǃƓȺ ˥˻˯Ǆơ̇ ˸ǃå ˥˻ƙƓǋ Ɇ˻ƺ˵ƙ ˤ˯ǒ ˤǃ Ǌǈå Ǚå ßƓ
Ü˥˻˯Ǆơ̇ ˸ǃƓȺ ƗƮƓ˳ǃå ɖƼå̇ ˸ǃå ˣǃƓǌƙ Ǐǃå Ɏíá Ɠ˸ǆ ƗǄɂ˦˟ ç̇ ˯ƽǃ Ɠ˸ǌƑƓ˵ǈã ˥ǆ áƓǆ ǃå ˥˻˯Ǆơ̇ ˸

˘˻ƽ˹ƙ ˤ˯ǒ ˤǃ Ɨ˴ǆƓ˳ǃåā ƗƶȺå̇ ǃåÜƓ˸ǋ  āǀƵ ˘˻ƽ˹ƙ ǑƼ ɆƕƓǀ˸ǃå ˙˻ƤƋ˯ǃƓȺ Ɋ ƙ̇ ǆ ˙˻ƤƋ˯ǃå å˘ǋ í˦
èƓɜ ˵ǃå . 

 Ɠǋ˘˻ƽ˹ƙ Ɋˠ˳˸ǃå Ɇơå̇ ˸ǃå ǑƿƓȺ Ɇ˻ƺ˵ƙ þ˗Ƶā Ɨˠ˲˸Ǆǃ Ǒưå̇ ˯ƼǙå ˙˸ƶǃå ßƓǌ˯ǈǙ å̇ ˢǈā
 þƓƵ ǑƼ Ɨǃā˗ǃå ˕ǆƓƿ ÜƗˠ˲˸Ǆǃ2008 ǈƓ˴ǆā èǙāƓǀ˸Ǆǃ ÿā̠˲ ˯˸ǃå ƗḪ̇Ƭ ƴǆ ̠ƿƓƶ˯ǃƓȺ Ɠǋ˗

 ƗḪ̇ Ƭ Ǒ˹ƽǃåçíā˗˲˸ǃå Ɨƪ˗˹ǌǄǃ Ɇ˴ ƕ ɏí Ǒƪ CD Bissel Ɨɂ̊ ˻Ǆ˱ǈǙå  ˙ɂ˦ˠƙā Ɇ˻ǋƋ˯ǃ
 Ɨˠ˲ǆǃ Ɨ˱ǃƓƶ˸ǃåÜǏǃāǕå ƗǄơ̇ ˸Ǆ  ǑƼ ɆǆƓḧǃƓȺ ÷ā˙˵˸ǃå ƗǈƓ Ʈ ˘˻ƽ˹ƙ ýƓ˸Ƶá ˥ǆ ßƓǌ˯ǈǙå ˤƙā
 þƓƵ ƗȻå˗ƕ2011 èåßå̇ ƞã è̇ ˰ƶƙā ƗḪ̇ ˵ǃå èïíƓƹ íǚˮǃå Ɠǌƕ è̇ ǆ Ǒ˯ǃå éå˗ơǖǃ Ɨ˱ ˯ǈā Ü

 ̇ ˢǈ Ɨˠ˲˸ǃå ˤ Ǆ˴ƙ ˕ƶƞï íǚˮǃå ǑƼ Ɠ ˮ˴ǈ ƴư˦ǃå ïå̇ ǀ˯ƪå ˗ƶȺ ÜíǚˮǃƓȺ è̇ ǆ Ǒ˯ǃå éå˗ơǖǃ å
 þƓƵ ǑƼ ƗḪ̇ ˵ǃå2013  ǑƼā Ü÷ā˙˵˸ǃå üƓ˸ǃ Ɠǌ˸ Ǆ˴ƙā Ɨˠ˲˸ǃå Ɇ˻ƺ˵ƙ Ɨ ǈƓɜǆã ǏǄƵ ˗˻ǂƋ˯Ǆǃ

 þƓƵ2014  ɏ̠ƶ˯ǃåā ̝ǌǈā Ɨƿ̇ƪ ʕƙ ƓƮ˦ Ƥ˶ ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ǑƼ éå̠ơǕå ç̠ơ çíƓɂð Ɨ˱ ǈ˯
˸ǃƓȺ ƗƮƓ˳ǃå ɖƼå̇ ˸ǃåā èƓḧǄ˯˸˸ǃå ǏǄƵ.÷ā˙˵ 

8.  èˤǂƗ æ̠ ˹˰ȸ23  ˤ˹ǁˤǐ 
 ç̇ ˻˲Ⱥ23  ð̇ƕá ˥ǆ Ǒǋā ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ Ɋƪā ǑƼ Ɨƶƿå˦ǃå ç̇˲˻ ǃå Ǒǋ ɏðƓƺ˹ƕ ç̇˲˻ Ⱥ āá ˦˻ǃ˦ǒ

 Ɠǌư̇Ƶ ƸǄˮǒ ɏðƓƺ˹ƕ ßƓ˹˻ǆ ƴǆ ç̇˻ƺƮ çƓ˹ƿ Ɋƪ˦˯˸ǃå ̇ ǃ˲ƓȺ ƓǌɣɁ̇ƙā Ɨ˹ǒ̠˸ǃå ʕǃƓƶǆ120 
 ç̇ ˻˲ ǃå ƗơƓ˴ǆ ƸǄˮƙā Ü˙˯ǆ100 ýǚƺ˯ƪå ʕƙā ÜĄƓɂ̇ǀƙ ïƓ˯ɜǋ ç̇ ˻˲ ǃå å ǉƓ ǆ ˃ɂ̇ ˶˯ǃ ïƓˠǆǕ
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 Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ ɖƼ˗ƙ á˗ƕ Ɇ˸ƶǃå ˥Ƶ ƴƼ̇ ǃå èƓˠ˲˸ǃ ɆǆƓḧǃå Ʉƿ˦˯ǃå ˗ƶȺ ˥ḧǃā ÜɊǀƼ
 ýǚƤ ˥ǆ ˣǃ˘Ḫā èƓˠ˲˸Ǆǃ ˞ƑƓƽǃå ɉ˦ˠƤ ýǚƤ ˥ǆ ç̇ ˻˲ Ǆǃ ç̇ ˸˯˴ǆā ç̇ ƬƓ ǆ Ɨƽ˶Ⱥ Ɇ˶Ȼ
 ˕˲ Ʈá Ǐ˯ơ Ɠǌ˻ǄƵ ýðƓ˹˸ǃå èǚƮā ˥ǆ ˙˻ˮḪ í˗Ƶ ɊɁï ˤƙ Ǒ˯ǃå ïƓˠǆǕå ǉƓ ǆ ɉ˦ˠƤ

 çï˓Ɂā Ąåï̠˶ ǆƓǌǋƓ ǆ ˕˸Ǆˡáā ç̇ ˻˲ ǃå ǑƼ çƓ ˲ǃå ˕ǆ˗ƶǈåā Ɨ˹ǒ˗˸ǃå Ɋƪ˦ƕ é˦Ǆ˯Ǆǃ[7] .ï˗ǀƙ 
 ç̇ ˻˲Ⱥ ˦˲ǈ Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ ɖƼ˗ƙ Ɨ ˸ǂ23  Ǒǃå˦˲Ⱥ ɏðƓƺ˹ƕ ˦˻ǃ˦ǒ43530  ˔ƶɜǆ ˙˯ǆ

) ýíƓƶȻ Ɠǆ ɏá ÜƓ ǆ˦ǒ15,670,951  ç˗ǆ ˘˹ǆ Ɨ˹ǒ˗˸ǃå Ɨǆ˦ˢ˹ǆ ˙ˮƵ (Ɠɂ˦˹ƪ ˔ƶɜǆ ˙˯ǆ
 èðāƓ˱ƙ12  ú̇ ˶ǃå èƓˠ˲ǆ ïƓ ǌǈå ˔ˮ˴Ⱥ Ɨ˹ƪƗ˹ǒ˗˸ǃå ǑƼ Ǒ˲˶ǃå [8] .) ɆɜƬ1 ˥˻ˮǒ (

 ç̇ ˻˲Ⱥ ɆƤåí ˔˶ƙ Ǒ˯ǃå ïƓˠǆǙå ǉƓ ǆ ɉ˦ˠƤā Ǒ˲˶ǃå ú̇ ˶ǃå ɉ˦ˠƤ23 .˦˻ǃ˦ǒ 
 

 
 

) ЭЫІ1 ϢϽуϳϠ сТ иϝугЮϜ СтϽЋϦ ϼϸϝЋв :(23 нуЮнт]7[ 

 
9. ƑƜƑ˭˷˭ƨǗäç  
¶  èƓ˳˷˸ǃå ɆˠƵ ˦ǋ Ɨ˹ǒ˗˸ǃå ǑƼ Ǒ˲˶ǃå Ɨǆ˦ˢ˹ǆ Ʉƿ˦˯ǃ Ɨ ˴ Ƒ̇ ǃå æƓ ƪǕå ˥ǆ

 ç̇ ˻˲Ɂā ˙˲ ǃå Ǐǃå ƓǌƙƓƽɂ̇ ˶ƙ Ɇɂ˦˲ƙā Ɨ ˴ Ƒ̇ ǃå23  ú̇ ˶ǃå ǉƓ ǆ í˦Ḫï Ǐǃå Ɏíá ˦˻ǃ˦ǒ
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 çíƓǆ ɆǂƉƙ ǏǄƵ ˕Ǆ˸Ƶ èåðƓƹ ˥ɂ˦ḧƙ ǑƼ ˔ˮ˴ƙ Ɠ˸ǆ Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå ɆƤåí Ǒ˲˶ǃå
 .ñ˦˯˴ ƪǙå ˥ǆ ÷˦ ˹˶˸ǃå æ˦ˮǈǙå 

¶ å ˙˸ƶǃå ßƓǌ˯ǈå.Ɨ˹ǒ˗˸ǃƓȺ Ǒ˲˶ǃå ú̇ ˶ǃå ɉ˦ˠ˳ǃ Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳Ǆǃ Ǒưå̇ ˯ƼǙ 
¶  Ɨ˹ǒ˗˸ǃƓȺ Ɨ ǈƓɜ˴ǃå èƓƶƪ˦˯ǃå ˥ǆ Ɨ˱ƙƓ˹ǃå èƓǀƼ˗˯ǃå æƓƶ ˯ƪǙ Ɨ Ǆˮǀ˯˴ǆ ɊˠƤ í˦ƞā þ˗Ƶ

.èƓ Ƒå˦˵ƶǃå çíƓɂð ƴǆ ƓƮƓƤā 
¶  ǑƼ ï˦˴ḧǃå ˞ƶȺ éā˗ơ ƴǆ ƗɁ̇ ƙǙå ˤǂå̇ ƙā èåíå˗˴ǈå ˥ǆ Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå ǑǈƓƶƙ

 ˦ ˠ˳ǃåā Ɨ ˴ Ƒ̇ ǃå Ɨɜ ˵ǃå ɉ˦ˠƤ ç̠ˮƶ˸ǃå û̇ ǃɣå ǑƼ èåïƓǌǈå ǑƼ ̝ˮ˴ƙ Ɠ˸ǆ Ɨy ƽ̇ǃå ɉ
.ɉ˦ˠ˳ǃå ïƓ˴ǆ ǑƼ ƴǀƙ Ǒ˯ǃåā 

¶  ǏǄƵ Ɠ Ǆƪ ˙ƛá Ɨ ˯˲˯ǃå Ɨ ˹ˮǃå ɖƼå̇ ˸ǃ ˤƑƓǀǃå ƴư˦Ǆǃ ɊƑå̇ Ƥā èƓǈƓ ƕ ç˗ƵƓƿ í˦ƞā þ˗Ƶ
.Ɨ˸ƑƓǀǃå Ɨɜ ˵ǃå ƗǈƓ Ʈ çí˦ƞ 

¶  Ɨ ʸ̇ Ƭ ˙˻ƺǃå èǚƮ˦ǃå í˦ƞā ƴǆ èƓˠ˲˸ǃå ˥ǂƓǆáā ɉ˦ˠ˳ǃå èåïƓ˴ǆ ǏǄƵ ɏ˗ƶ˯ǃå
Ƶ ƓǌǄ˻Ʈ˦ƙā.˥˻˹˟å˦˸ǃå Ɇˮƿ ˥ǆ Ɨ˹ǒ˗˸ǃƓȺ ïƓˠǆǙå ǉƓ ǆ ɉ˦ˠƤ ǏǄ 

¶  èƓ ˸Ḫ ýāå˗ƞ í˦˹ƕ ǑƼ úǚ˯Ƥå ƴǆ Ɨǆ˦ˢ˹˸ǃ ˘˻ƽ˹˯ǃå ƗˠƤ ǑƼ ƗȻ˗ƿƓƶƙ ɆǂƓ˵ǆ í˦ƞā
.˘˻ƽ˹˯ǃå ˙˻ƤƋƙ ǑƼ ɆǂƓ˵ǆ Ǐǃå ɏíå ˚˱˹˸ǃå ˥˻ƕ Ɠǆā ˗ǀƶǃå ˥˻ƕ Ɠǆ ýƓ˸ƵǙå 

¶ ˴ƙ ǑƼ ˙˻ƤƋ˯ǃåā ˘˻ƽ˹˯Ǆǃ í˗˲˸ǃå Ǒ˹ǆ̊ ǃå ýā˗˱ǃå ɖƼā ƴɂïƓ˵˸ǃå ýƓ˸ḧ˯ƪå þ˗ƵǄ.Ɠǌ˸ 
¶ .èƓƽƮå˦˸ǃåā èƓ ˸ḧǃå ˗ǒ˗˲ƙ ǑƼ ñƓƪƋḪ Ɨ ƪƓ ʿǃå í˦ǀƶǃå ǏǄƵ íƓ˸˯ƵǙå 
¶  ɖƼā ̟ǒ̠˲ ǃ˯å ßå̇ƞå ʕ˯ǒ ÿå ÿā̠ƕ ɏ̊Ǆ˻˱ǈǗå ʕ˸˶ Ǆ˸ǃ ̠ǀƶǃå èå̠˯˹ ǆ˴ ǏǄƵ íƓ˸˯ƵǙå

.ǑǃƓ˲ǃå Ɨ˹ǒ˗˸ǃå Ɋˠ˳ǆā Üˤ ˸˶˯Ǆǃ Ɨ˰ǒ˗˲ǃå ˙˻ǒƓƶ˸ǃå 
¶ ɆǂƓ˵ǆ ˥ǆ ǑǈƓƶƙ Ǒ˯ǃå Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå Ɨɜ ˵Ǆǃ Ɨ˸Ȼ˗ǀǃå ɉ˦ˠ˳ǃå ƗǈƓ Ʈ Ⱥ íƓ˸˯ƵƓ

 þ̠Ƶ Ǐǃå èíá ÜƗǃåðã ÿā̠ƕ Ɨ˸ƑƓǀǃå ɉ˦ˠ˳ǃå ü̇ƙā Ɨɂðå˦ǆ ɉ˦ Ƥɣ ßƓ˵ǈƎȺ ̆˻ƽ˹ƙ Ɨǀɂ̇˟
.èƓ˳˷˸ǃåā Ɨ˸Ȼ˗ǀǃå ɉ˦ˠ˳ǃå ˥˻ƕ ɊɁ̇ ǃå ǏǄƵ çï˗ǀǃå 

¶ .Ɨ˸ƑƓǀǃå Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå ƗǈƓ Ʈ Ɨ ʽ Ḫ ƴǆ ɆǆƓƶ˯ǃå ǑƼ ç˘ƽ˹˸ǃå èƓḪ̇ ˵ǃå çßƓƽḪ þ˗Ƶ 
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¶ ǌǄ˻ƺ˵ƙ ˤ˯ǒ ˤǃ Ɠǋ˘˻ƽ˹ƙ ˤƙ Ǒ˯ǃå ƗǈƓ ˶ǃå ƴɂïƓ˵ǆ ˤˢƶǆçï˗ǀǃå þ˗Ƶ æƓ ƪǕ Ɠ  ɊɁ̇ ǃå ǏǄƵ
.Ɨ ʸ̇ ƽǃå èǚ˻Ʈ˦˯ǃåā èƓˠ˲˸ǃå ˥˻Ɂā Ɠǌ˹˻ƕ Ɠǆ 

¶  ƗǈƓ ˶ǃå í˦ǀƵ í˦˹ƕ ǑƼ çï˦Ḫ˘ǆ ˙˻ƹ ýðƓ˹˸ǃå èǚƮāā Ɨ ˮǈƓ˱ǃå èǚƮ˦ǃå ýƓ˸Ƶå í˦˹ƕ
.Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå Ɇ˻ƺ˵ƙ þ˗Ƶ ǑƼ ˔ˮ˴ƙ 

¶  þ˗Ƶ ˔ˮ˴Ⱥ Ɇ˸ƶǃå ˥Ƶ ƴƼ̇ ǃå èƓˠ˲ǆ ˔Ǆƹá Ʉƿ˦ƙɂïāí ƗǈƓ Ʈ í˦ƞ Ɠǌǃ Ɨɜƶǈå Ɠ˸ǆ ˛
Ɠ Ǆƪ Ɨ ˴ Ƒ̇ ǃå ɉ˦ˠ˳ǃå Ɨǆ˦ˢ˹ǆ ßåíá ǏǄƵ  ˙ˮƵ Ǒ˲˶ǃå ú̇ ˶ǃå èƓǀƼ˗ƙ ˃ɂ̇ ˶ƙā

 ç̇ ˻˲Ɂā ˙˲ ǃå Ɛ˟å˦Ƭ ǏǄƵ Ɠǌƽɂ̇ ˶ƙā ïƓˠǆǙå ǉƓ ǆ ˃ɂ̇ ˶ƙ èƓˠ˲ǆ23  ǑƼ ˦˻ǃ˦ǒ
.ɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ 

¶  ƗǈƓ ˶ǃƓȺ Ɨ˸ƑƓǀǃå èƓḪ̇ ˵ǃå çïíƓƺǆ ˔ˮ˴Ⱥ Ɇ˸ƶǃå ˥Ƶ Ɨɂ̊ Ḫ̇ ˸ǃå Ɨ˱ǃƓƶ˸ǃå Ɨˠ˲ǆ Ʉƿ˦ƙ
 ˔ǌǈā ˥˻˹˟å˦˸ǃå Ɇˮƿ ˥ǆ Ɠǌ˻ǄƵ ɏ˗ƶ˯ǃåā ɏí̇ ƙ Ɨ˱ ˯ǈ ÜƓǌƕ ƗƮƓ˳ǃå èå˗ƶ˸ǃå ƴ ˸ƞ

.íǚˮǃå ǑƼ Ǒ˹ǆǕå ƴư˦ǃå 
10. çƑ Ƭˤ˭ǁä 

¶ ˱ ƙå̇ ˯ƪå ƗˠƤ ƴưāƗ  ɆǂƓ˵˸ǃå Ɇ˻Ǆ˲ƙ ǏǄƵ ˗˸˯ƶƙ Ǒ˲˶ǃå ú̇ ˶ǃå Ɨɜ Ƭ ˙ɂ˦ˠ˯ǃ
 ÜǑ˲˶ǃå ú̇ ˶ǃå ÷ƓˠǀȺ ˥˻˻˹ƶ˸ǃå ƴ ˸ƞ üå̇ Ƭɀā Üç˗˻ƞ èƓǆ˦Ǆƶǆ ƗƵƓƿ ßƓ˵ǈɀā
 ɖ˟Ɠ˹˸ǃå Ɇ˸˵ƙ ç˗ǒ˗ƞ Ɨ Ǆ˲ǆ ƗˠƤ ƴư˦ƕ Ǒǌ˯˹ƙā ÜèƓɂ˦ǃāǕå ˗ǒ˗˲ƙā Ɇ˸ƶǃå ƗǄɜ āˀ

.Ɇ˸ǂǕå Ǌƞ˦ǃå ǏǄƵ Ɠǋ˘˻ƽ˹ƙā Ɨǆā˙˲˸ǃå 
¶   ú̇ ˶ǃå Ɨɜ Ƭ ƗǈƓ Ʈ ƴɂïƓ˵ǆ ýƓ˸ḧ˯ƪå Ǒưå̇ ˯ƼǙå Ɠǋ̇ ˸Ƶ Ǐǌ˯ǈå Ǒ˯ǃå Ǒ˲˶ǃå

 Ɨ ǈå̇ ˸ƶǃå èƓƶƪ˦˯ǃå ßåðã ƓǋïƓˠƿå ƗȻƓƽḪ þ˗Ƶā ƓǌǄǂƉƙ ˔ˮ˴Ⱥ ɆǂƓ˵ǆ ˥ǆ ǑǈƓƶƙ Ǒ˯ǃåā
.Ɨ ǈƓɜ˴ǃå èåíƓɂ̊ ǃåā 

 

¶  çï˗ǀǃå ƴǆ ˔ƪƓ˹˯ǒ Ɠ˸Ⱥ Ɨ ʸ̇ ƽǃåā Ɨ ˴ Ƒ̇ ǃå ƴƼ̇ ǃå èƓˠ˲ǆ ƗǈƓ Ʈ ƴɂïƓ˵ǆ ýƓ˸ḧ˯ƪå
.Ɨ˹ǒ˗˸ǃƓȺ ƴƼ̇ ǃå ɉ˦ˠ˳ǃ Ɨ ƕƓƶ ˯ƪǙå 
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¶  Ɨ˱ǃƓƶ˸ǃå Ɨˠ˲ǆ ˙ɂ˦ˠƙ Ǒḧǃ Ɠǌ˹ǆ Ɨʿ˯˸ǃå Ɇơå̇˸ǃå ýƓ˸ḧ˯ƪåā ɏðƓƺ˹ƕ ǑƼ Ɨɂ̊Ḫ̇˸ǃå
 æƓ ˴ǈǙåā ƣ˷ǃå ɉ˦ˠƤ ˙ɂ˦ˠ˯ǃ Ɨ˹ǆå̊ ˯ǆ ƗˠƤ ɖƼā Ɠǌ˻ǃå ƗǄƤå˗ǃå èƓǀƼ˗˯ǃå ˔Ƶ˦˯˴ƙ

.Ɨ˹ǒ˗˸ǃƓȺ Ɨ ʸ̇ ƽǃåā Ɨ ˴ Ƒ̇ ǃå èƓˠ˲˸ǃåā 
¶  ç˗ǒå̊ ˯˸ǃå èƓƞƓ ˯ơǙå Ɨ ˮǄ˯ǃ Ǒ˲˶ǃå ú̇ ˶ǃå ǉƓ ǆ Ɨ ʿ˹˯ǃ ç˗ǒ˗ƞ Ɨ˱ǃƓƶǆ Ɨˠ˲ǆ ßƓ˵ǈã

Ɨ˱ǃƓƶ˸ǃ ÜƗ˹ǒ˗˸Ǆǃ  Ǒǃå˦ơ70,000 þ3  Ɨ˹ǒ̠ǆ û̇Ƭ ǑƼ Ɠǋ̇ǀǆ ÿ˦ɜɂā þ˦˻ǃå ǑƼ
  .ɏðƓƺ˹ƕ 

 ƲƜä̠ ˶ǁä 
]1.[ Ɨɜ Ƭ" ÜǏƪ˦ǆ ßå̇ ǋ̊ ǃå Ɨ˸˟ƓƼ ú̇ ˶ǃå Ǒ˲˶ǃå ǑƼ Ɨ˹ǒ˗ǆ ƗˢƼƓ˲ǆ Ɠƞá Ɨ Ǆǌƿ˗ǃå Ɨƪåïí  Ɨ ʼå̇ ƺƞ

þå˗˳˯ƪƓȺ ˤˢǈ èƓǆ˦Ǆƶ˸ǃå ƗǄ˱ǆ Ü"Ɨ ʼå̇ ƺ˱ǃå Ɨ Ǆǂ æåíǓå Ĳ ƗƶǆƓƞ  Üçï˦˶˹˸ǃå2019. 
]2.[ íƓƶȺá ˗ǒ˗˲ƙ" ÜɏíƓ˸ơ ˤˡƓḪ ˤɂ̇ ǂ  ƗƶǆƓƞ ƗǄ˱ǆ Ü"ƗǄ˳ǃå Ɨ˹ǒ˗ǆ ǑƼ Ǒ˲˶ǃå ú̇ ˶ǃå ƗǄɜ˵ǆ

í˗Ƶ Ü˛ǆƓ˳ǃå ˗Ǆ˱˸ǃå ÜƗ ʿ ˮˠ˯ǃåā ƗƼ̇ ˶ǃå þ˦ǄƶǄǃ ɆƕƓȺ2 Ü2013. 
]3.[  Üÿ˦ ơ˴ ̠ˮƵ Ǐƪ˦ǆ ̠Ƽåï Ɨɂ̇ ˷˲ǃå ˚ǂå̇ ˸ǃå ǑƼ Ǒ˲Ʈå ú̇ ˶ǃå èƓǆ˗˳ǃ ǑǈƓɜ˸ǃå Ɇ˻Ǆ˲˯ǃå"

 í˗Ƶ Ü˙˵Ƶ ˥ǆƓ˰ǃå ˗Ǆ˱˸ǃå ÜƗ ǈƓ˴ǈǗå þ˦ǄƶǄǃ Ɨ ƪíƓǀǃå ƗǄ˱ǆ Ü"Ɨ ƪíƓǀǃå ƗˢƼƓ˲˸ǃ4 Ü2015. 
]4.[ " Üÿðåā ̠˸ơá ɏ̇ˠ˸ǃåā Ǒ˲ ǃ˶å ú̇ ǃ˶å èƓɜƬ ʕ ǀ˻ƙ āǑƼ Ɠ˸ǌ˷ƶȺ ˥Ƶ ˥˻˯ɜ ˵ǃå Ɇ˶Ƽ 

ñ˦˟̇ ˟ Ɨ˹ǒ˗˸Ⱥ Ɨ ʸƓ˹˶ǃå Ɨǀˠ˹˸ǃå Ü"˱ǆǄǃ ˥ɂ̇ ˵ƙ ƗƶǆƓƞ ƗǄ˗ǃåā é˦˲ ïƶǃå èƓƪåǄƗ ˸ ƗǄ˱ǆ Ü
 þ˦ǄƶǃåƗ ƪ˗˹ǌǃå˗Ǆ˱ǆ Ü 38Ü í˗ƶǃå 1Ü 2016. 

]5.[  ƗḪ̇Ƭ ÜɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ǑƼ Ǒ˲ ǃ˶å ú̇ ǃ˶åā ǉƓ˸ǃå Ɨǆ˦s ǆ˹ ˥Ƶ ̇ɂ̇ǀƙ ú̇ ˶ǃåā ǉƓ ˸ǃå
 ÜɏðƓƺ˹ƕ .Ǒ˲ ǃ˶å2020. 

]6.[  ƗḪ̇Ƭ ÜɏðƓƺ˹ƕ Ɨ˹ǒ̠ǆ ǑƼ ƴƼ̇ǃå èƓ˳˷ ǆ ˥Ƶ ̇ɂ̇ǀƙKSB  ÜƗ ǈƓ˸ǃǕå2018. 
]7.[  ç̇ ˻˲Ⱥ ˥Ƶ ˙ɂ̇ ǀƙ23  ÜɏðƓƺ˹ƕ .Ǒ˲ ǃ˶å ú̇ ǃ˶åā ǉƓ˸ǃå ƗḪ̇Ƭ Ü˦˻ǃ˦ǒ2010. 
]8.[ " ÜǑǆ̇ ƿƓ ǃå Ɨ˸ Ǆơā ÜǑǈƓɂ̊ ǃå Ɨ˵ƑƓƵ Üüā˙ˮ˸ǃå ê̇ Ƽ ç̇ ˻˲Ⱥ ǉƓ ǆ é˦Ǆƙ Ɨƪåïí23  Ɨ˹ǒ˗˸Ⱥ ˦˻ǃ˦ǒ

 ɏðƓƺ˹ƕÜ"  í˗ƶǃå ÜƗ ˹ǀ˯ǃåā þ˦ǄƶǄǃ Ɨ ǃā˗ǃå ƗǄ˱˸ǃå20 ˙ˮ˸ ƪí Ü2019. 
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 ˖ƺäˤ˷ǂǁ ƕ ˲ƺƑ˷˭ǁä æ̆ ˹˶ǁä ɔ˹ƾ˰˭ǁ Ǐ˯ Ɨä̠ ˭øøøƨä îƑ Ƣ ǏḥƏǘ˶ǁä üƑ˶ǁä ðàî
ƕ ˬ˹ǂǁä ƕɀîƑ˯˭ǁä ùîƑ˴˶ǁƑȸ ƕ ǄǘƨǕä 

  ú̠ˬ̋ ƕ˷ǐ̞˶ȸ ƕǂǄƑƴǁä ƕˬ ǂ˹ǁä ƕɀîƑ˯˭ǁä ùîƑ˴ ǁ˶Ƒȸ ƕǄǘƨǕä ̟ƺäʕ˷ǁä ǍǂƳ ƕǁƑƟ ƕøøƨäîì 

 ˕ˬƳ .ì Ʉɀ̠ˬƜ úïä̠ǁä
ƕɀˤǂ˳ǁäˤƓ ˕˶˰Ǆ 
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Ɨɂāå̊ ǃå 

˛˱ǂ˶ǁä 
ǉ˘ǋ Ɨ ˸ǋá ƴ ˹ƙ  ˦ùùùùǋā Üé̠˲˯˴ Ĉ˸ǃå ïƓ˸˰ƪ˯Ǚå ɆƤå̠ǆ ̠ơá ïāí ˃ɂ̇ƶƙ ƗǃāƓ˲ǆ ǑƼ Ɨƪåï̠ǃå

 ˣǃ˘ǃ ÝƗ ˮ˻Ǆǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲ƙ ǑƼ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï
 Ǐǃã û̇ˠ˯ǃå ʕƙ Ǌ̓ā :Ɨƪåï̠Ǆǃ ɏ̇ˢ˹ǃå ̝ǈƓ˱ǃå :Ɠ˸ǋ Ü˥˻ƪƓƪá ˥˻ ǈˮƓƞ Ɨƪåï̠ǃå ǉ̆ǋ ̞Ƽ̠ǌ˯ƪå

ƽ˸ǃå ïƓ˟ǗƓȺ ˃ɂ̇ ƶ˯ǃå Ǒǈå˗˻˸ǃå ˔ǈƓ˱ǃå ÝƗ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃåā ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ǃ Ǒ˸ ˀƓ
 ƗˮǄ˻ǃå úïƓ˶ ǃ˸ƓȺ ƗǆǚƪǗå ̆Ƽå˦˹ǃƓȺ ˥Ǆ˻ǆƓƶǃå ˥˻ˮƪƓ˲Ĉ˸ǃå ǏǄƵ Ǌǀˮɣ ƙ ʕƙ ɏ̆ǃåā :Ɨƪåï̠Ǆǃ

) ̞ƺǄƕ Ɨ˹˻Ƶ ǏǄƵ ĄßƓ˹ƕ Üû̇ˮ˟ Ɨ˹ǒ̠˸Ⱥ ƗǄǆƓƶǃå25 ˥Ƶ èƓǈƓˮǃå ƴ˸ƞ ýǚƤ ˥ǆā Üçí̇ƽĈǆ (
ǈ ˕˯ˮƛá ÜÿƓ ˮ˯ƪǙå çïƓ˸˯ƪå ɖɂ̇ ˟) Ǒ˸Ǆƶǆǚǃå Ɇ˻Ǆ˲˯ǃå ƝƑƓ˯Fredman Test Ɏ˦˯˴˸Ɂā Ü(

) Ɨ ƑƓ˶ơã ƗǃǙí5% ĄƓ˱ƙå̇˯ùùùƪå ĄåïƓƤ ÿ˦ɜȻ ÿá ˥ɜ˸Ȼ Ɠˮ˻ǃ ǑƼ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï ÿá (
 Ɨ ǆǚƪǗå ˘Ƽå˦˹ǃƓȺ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲˯ǃ- ˮ˻Ǆǃå úïƓ˶ ǃ˸å Ɨ˭˻ƕ ǑƼ ĄƓƮ˦ Ƥ˶ Ɨ-  å˘ǌǃā

˸˰˯ƪǙå Ǒ˹ˮƙ çïā˙ư :ǑǄǒ Ɠ˸Ⱥ Ɨƪåï˗ǃå ǑƮ˦ƙ ˥ǆ ĄǚƤ̠ǆ ǊǈǕ ÜǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ƕ ïƓ
 ̆Ƽå˦˹Ǆǃ Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃå ǏǄƵ ƗƕƓ˱ȻǙå ǊƙƓƪƓɜƶǈå Ǌǃā Ü̇ƮƓƶĈ˸ǃå ïƓ˸˰ƪ˯Ǚå ɆƤå̠ǆ

 Ɨǃā˗ǃå ǑƼ ƗǄƵƓƽǃå èƓǌ˱ǃå ˖ơ ˔˱Ȼ Ɠ˸Ḫ ÝƗ ǆǚƪǗå-  ɏ̊Ḫ̇˸ǃå Ɠˮ˻ǃ ú̇ ǆ˶ Ąå̠ǒ̠˲ƙā- 
ǃå ýƓ˸ǃå ñá̇ƕ ïƓ˸˰ƪ˯Ǚå Ɇ˻ƶƽ˯ƕ ƗƮƓ˳ǃå ɆˮĈ˴ǃå ƗƼƓḪ ̇˻Ƽ˦ƙ ǏǄƵ.ǑḧƑǚ˸ 

ƕǁä˕ǁä çƑ˶ǂḥǁä.Ɨ ǆǚƪǗå ˘Ƽå˦˹ǃå ÜƗ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ÜǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï : 
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Abstract 

   This study targeted two main aspects: the theoretical aspect of the 

study: the definition of the conceptual framework of Angelic Capital 

(AC) and the competitive advantage; the field aspect of the study: 

which was applied to accountants working in Islamic windows in 

Libyan banks operating in the city of Tobruk, based on a sample of 

(25) individuals. By collecting data through the questionnaire form, 

the results of Fredman Test, with a statistically significant level 

(5%), have shown that AC in Libya can be a strategic option to 

achieve competitive advantage with Islamic windows - especially in 

the Libyan banking environment - and therefore the study 

recommends: the need to adopt AC investment, because it is an 

entry point for contemporary investment, and has positive 

implications for the competitive advantage of Islamic windows;  

encourage Libyan institutions, particularly the Central Bank of 

Libya, to provide all means of activating investment with AC. 

Keywords: Angelic capital, competitive advantage, Islamic 

windows. 

0.1 ƕƨäî˕ǂǁ ýƑƴǁä îƑ˝Ǖä 
1.1 ƕǄ̞ƾćǄ 

 ɏí˓ƙ ̠ƿā ƗǆǚƪǙå úïƓ˶ ǃ˸å Ɇ˵Ƽ ǑƼ ̝ˮ˴Ĉƙ ̠ƿ Ǒ˯ǃåā èƓƿ˦ƶĈ˸ǃå ʕǋá ÿá ý˦ǀǃå ˥ɜ˸ĈȻ
 í˦Ḫ̇ǃå ˦ǋ û˦ ǃ˴å ˥ǆ Ɠǌƞā̇ĈƤ Ǐǃã Ɠǌ˻Ƽ ƗɂïƓ˸˰˯ƪǙå ɆǂƓ˵˸ǃå ā ÜɏíƓ˶˯ƿǙå- Ƥ ĄƓƮ˦˶

 Ɠǌǃ  ǑǄɂ˦˸ ǃ˯å ā ɏïåíǗåā ɏ̇ḧƽǃå ̝ǈƓ˱ǃå-  ˥ǆ ̠ǒ̠ƶǃå è̇ǌl ƗǃƓɜƬǙå ǉ̆ǋ ƗćǄć˲ċǄć˲ǃ ā
) ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï Ɠǌ˹˸ư ˥ǆ ÿƓḪ ÜƗƛ̠˲˯˴Ĉ˸ǃå ƗɂïƓ˸˰ƪ˯Ǚå ɆƑƓƪ˦ǃåAngel 

CapitalÜɆ˻ƕ) ˥˻ƕ ˗ǀƼ Ý(2013ǚ˸ǃå ïƓ˸˰˯ƪǙå ÿá :ý˦ǀǃƓȺ ( Ɨ˭ƬƓ˹ǃå ýƓ˸ƵǙå ˤƵ˗ǃ ǑḧƑ
)Startups ƓɁāïāáā ç˗˲˯˸ǃå ƗḧǄ˸˸ǃåā å˗˹Ḫā ç˗˲˯˸ǃå èƓȻǙ˦ ǃå ǑƼ Ɨ˱Ƒåï ƗƵƓ˹Ʈ ˕˲ Ʈå (

 Ɠ ǃå̇ ˯ƪáā- Ɠ Ḫ̇ ƙā ˗˹ǌǃƓḪ Ɨ ǆƓ˹ǃå ÿå˗Ǆˮǃå ˞ƶȺ ǑƼā Ɇƕ- å ˦˸ǈ íåð Ɨǀ ʿ˲ǃå ǑƼā ïƓ˸˰˯ƪǙ
 ÜƗ ưƓ˸ǃå ˕˴ǃå āá ƴɁïǕå èå˦˹˴ǃå Ɏ˗ǆ ǏǄƵ íå̇ ˟ƓȺ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ƕå è˗ǌƬā þå˦ƵǙ

 û̇Ƽ) û̇Ƽ  ǑƼ Ɇ˸ƶǃå Ǐǃã ƗḧƑǚ˸ǃå ÿā̇˸ ˰˯˴ ǃ˸å Ɇ˻˸ɂā Ý˦˸ ǃ˹å å̆ǋ ç̇˻ƙā ǑƼ ĄƓƵïƓ˴ƙ ƗǃƓ˲ǃå
 ïƓḧƼǕƓȺ ç̠ƵƓ˴Ĉ˸ǃå ʕȻ̠ǀƙ ɏå ÜɆɂ˦˸ ǃ˯åā çïåíǗåā ç̇˳ˮ ǃå ˥ƕ˻ ƴ˸˱ ƙ ƓȻå̊˸Ⱥ ƴ˯˸ ƙ˯ Ü(ƗḧƑǚǆ
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ǃå ˛ǆá ǑƼ Ɨ ˮ˻Ǆǃå ƗɂïƓ˱˯ǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǙå ˘Ƽå˦˹ǃåā Üç˗Ƶå˦ǃå ç˗ǒ˗˱ǃåƗƞƓ˲  å˘ǋ Ǐǃã
 ˥ǆ ƓǌƑǚ˸Ƶ èƓƞƓơ Ɨ ˮǄƙ ǏǄƵ çïíƓƿ ƓǌǄƶ˱ƙā Ɨ ˴ƼƓ˹ƙ ç̊ ˻˸ǃå ɖ˻ǀ˲˯ǃ ïƓ˸˰˯ƪǙå ˥ǆ ÷˦ ˹ǃå
 ˚Ḫ̇ ˸ǃƓƼ ÜƓǌ˻˴ƼƓ˹ǆ Ɨǌƞå˦ǆ ǏǄƵ Ɠǌƙï˗ƿ Ǐǃå ƗƼƓưå ÜƗ ǆǚƪǙå Ɨ ʼ̇ ˶˸ǃå èƓ˱˯˹˸ǃå
 Ɨ ʾ˦˴ǃå Ɨ˶˲ǃå :Ɠ˸ǋ ˥˻ƪƓƪå ˥˻ǄǆƓƶȺ ˙ƛƋ˯ǒ  (ǑǆǚƪǙå ú̇ ˶˸ǃå) ǉƋ˵˹ǆ ɏǕ Ǒ˴ƼƓ˹˯ǃå

Ɨ ơƓǈ ˥ǆ ÷˦ǈ ǑƼ ̊˻˸˯ǃå :Ɇùù˰ǆ èǙƓ˱˸ǃå ̋ ƶȺ ǑƽƼ ÜɎ̇Ƥá ƗơƓǈ ˥ǆ Ɨ˸s ˹˸ǃå ̊˻ ƙ˸ā Ü
 ƴǆ ɆǆƓƶ˯Ǆǃ ˥ǒ˘ˮ˲˸ǃå ˥ǆ ˗ǒ˗ƶǃå Ɠǌˮƹ̇ ǒ Ɨ ǃƉȺ (˥˻ư̇ ˯ǀ˸ǃå) ˥ɂ̇ ˸˰˯˴˸ǃå ˔Ǆƞā ÜƗǆ˗˳ǃå

 ú̇ ˶˸ǃå ǑƵāā ˤǌƼ ýǚƤ ˥ǆā ÜƗ ǆǚƪǙå úïƓ˶˸ǃåǑǆǚƪǗå  ûåāîǕ (˘Ƽå˦˹ǃå)
 ǏǄƵ ˚˻Ḫ̇ ˯ǃå æ˦ƞā ƴǆ ßǚ˸ƶǃå èƓƞƓ ˯ơåā˯ǃå Ǐǋā ÜƗ ˴ƼƓ˹˯ǃå ç̊ ˻˸Ǆǃ Ɨ ƪƓƪǙå ˚ƑƓḪ̇ ǃå ƗƽǄḧ

 ƗƵ˦˸ ǆ˱ : ƓǌǈƋȺ ̞ƼĊ̇ĈƵ Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃƓƼ ÜƗƶɂ̇˴ǃå ƗȺƓ˱˯ƪǙåā ̞ƿ˦ǃåā ïƓḧ˯ƕǙåā çí˦˱ǃåā
 ɖ˻ǀ˲˯ǃ ƓǋïƓ˸˰˯ƪåā Ɠǌǀ ˴˹ƙ çïåíǙå ƴ ˠ˯˴ƙ Ǒ˯ǃå èåï˗ǀǃåā íïå˦˸ǃåā Ɠ ƞ˦ǃ˦˹ḧ˯ǃåā èåïƓǌ˸ǃå ˥ǆ

ǚ˸ƶǄǃ ƴƼƓ˹ǆā ˤ ʾ êƓ˯ǈå :Ɠ˸ǋ Ü˥ɂ̇ ǆá ˥ǆ ƗǃƓơ ̠˻ǂƋƙā Üÿ˦ Ƽ˴Ɠ˹˸ǃå Ɠǌǃ Ǌǀǀ˲Ȼ Ɠ˸ǆ ǏǄƵá ß
 ɏ̆ǃå ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ƕ ̇˸˰˯ Ĉ˸˴Ǆǃ ˥ɜ˸ɂā ÜǊ˴ƼƓ˹Ĉǆā ǑǆǚƪǙå ú̇˶ ǃ˸å ˥ƕ˻ ̊ŋ˻˯˸ǃå
 ÜƗ ˮ˻Ǆǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǙå ˘Ƽå˦˹Ǆǃ Ɠǌǀǀ˲Ȼ ÿá Ɨ ǆǚƪǙå ˘Ƽå˦˹ǃƓȺ ïƓ˸˰˯ƪǚǃ ƗƮ̇ Ƽ Ǌǃ Ơ˹˸ƙ

 üǚ˸ǃå ˙˸˰˯˴˸ǃå ÿǕ-  úïƓ˶ ǃ˸ƓȺ ̋ ˯˳Ĉ˸ǃååƗ ǆǚƪǗ -  éǚƛ ýǚƤ ˥ǆ Ɇ˸ƶȻ
:Ǒǋ Ɨ ˴ Ƒï èƓ ˱ ƙå̇ ˯ƪå 

1 ǑƼā Ǌ˶ Ĉ˶˳ƙ ̝ƪƓ˹Ĉǒ ÷ā̇˵ ǆ ǑƼ ïƓ˸˰ƪ˯ƓḪ ǊǃƓǆ ˥ǆ ß̊ƞ üǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå ̋ ˶ Ĉ˳Ȼ .
) ˥˻ƕ Ɠǆ çíƓƵ ëāå̇ ˯ǒ ýƓǆ ñáï íā˗ơ ǑƼ ÷ā˙˵˸ǃå ˙˸Ƶ ˥ǆ ê̇ ùùùùơ ˕ƿā25000 ïǙāí (

Ⱥ ̇˰ǂá ƓǈƓơáā ÜïǙāí ÿ˦Ǆ˻ǆ ̠ơåā ˥ǆ ̇˰ǂá Ǐǃã ɆƿǕå ǏǄƵ) ˙˻˰ɜConway, 2011.( 
2 Ɇ˲ǆ ÷ā̇˵ Ǆ˸ǃ Ü(ɏ̇ḧƼ ýƓǆ ñáï) Ɨǆ̇˷ Ĉ˸˳ǃå çï˦˵ ǃ˸åā ç̇˳ˮ ǃå üǚ˸ǃå ̇˸˰˯˴˸ǃå þ̠ǀĈȻ .

) çí̠˲ Ĉǆ èƓƵƓ˴ǃ ĄƓǀƼā ǉïƓ˸˰ƪ˯å1-2.ƗƵƓƪ ( 
3 ïƓ˸˰ƪ˯Ǚå Ɇ˲ǆ ú̇˶˸ǃå çïåíã ̇˻ ƺ˻ƙ ǑƼ ÜɆ˸Ƶ û̇ƽɁā ÜɆƤ̠ǃ˯å üǚ˸ǃå ̇˸ ˰˯˴Ĉ˸Ǆǃ ɖ˲Ȼ .

ßåíá ǑƼ ĄƓ˴ƵƓǀƙ āá Ąåß˦ùùùùƪ ̠ƞā åîã .Ǌ ʽˡ˦ǆ 
) Ɨ˴ƪ˓ǆ ˕Ƽ̇ Ƶ å˘ǌǃāEthicalangel,2018 ÿ˦ƽl˦ǆ :ʕǌǈƋȺ ƗḧƑǚ˸ǃå ÿā̇˸ ˰˯˴Ĉ˸ǃå (

 ˥˻˰ơƓǄǃ ˥ɜ˸Ȼ Ɠ˸Ḫ ÜƓǌƕ ÿ˦˸˯ǌǒ èǙƓ˱ǆ ǑƼ ƓǋïƓ˸˰ƪ˯å ÿā̠ɂ̇ɂā ýå˦ǆǕåā èåïƓǌ˸ǃå ÿ˦ḧǄ˸Ȼ
 ǑƼ ʕǋā Ýÿ˦ƮƓƤ ÿā̇˸ ˰˯˴Ĉǆ :ʕǌǈƋȺ æíǓå ǑƼ ßƓƞ Ɠ˸ǃ ƗƮǚ˳Ḫ ýƓ˸ƵǕå ƗḧƑǚǆ ˃ɂ̇ƶƙ

á ýƓƞï ˥ǆ ˔ǃƓƺǃå ĄƓǃƓƹ ā Ü(ǑḧƑǚǆ ýƓǆ ñáï) óƓƤ ýƓǆ ñåï ÿ˦ǆ̠ǀȻ ýƓ˸ƵǕå ßƓ˴ǈ ā
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 Ɨɣƪ˦ǆ˯ā ç̇˻ƺƮ ƗɂïƓ˱ƙ ýƓ˸Ƶá ǑƼ ̋ ơ˶ āá Ɇɂ˦˲ Ǆ˯ǃ ƗǄƕƓƿ èå̠˹ƪ çï˦Ʈ ǑƼ ÿ˦ɜȻ Ɠǆ
 ̆Ƽå˦˹ǃƓǂ) ƐƬƓ˹ǃå ÷ā̇˵ Ǆ˸ǃ Ɇɂ˦˸ ǃ˯åā ɏ̇ḧƽǃå ýƓǆ ñáï ç˦˱Ƽ ˥ǆ ß̊ƞ ̠˴ǃ Ɨƞï̠Ĉǆ ̇˻ƹ Ɨ˭ƬƓǈ

Ƽ Ɇɂ˦˸ ǃ˯å ÿ˦ǆ̠ǀĈȻ Ǚ ʕǌǈã ɏã Ü(ƗǆǚƪǙå ÿ˦ḧǄ˯˸Ȼ Ɠǆ xǃ̆Ḫ ÿ˦ǆ̠ǀĈȻ Ɇƕ Ü÷ā̇˵ Ǆ˸ǃ ̝˴˲
 ï˦ɣ ƙ ā ˦ ǈ˸ ˥ǆ (ç̇ɜĈ˸ǃå)ǏǃāǕå ƗǄơ̇˸ǃå ǑƼ Ɠǌǈā̇˸ ˰˯˴Ȼ ƗɂïƓ˱ƙ èåïƓǌǆā ç̇ˮƤ ˥ǆ

) ˥ǆ ˗˯˸ƙ ƗǄɂ˦˟ Ɨ ˹ǆð ç̇ ˯ƽǃ ÷ā˙˵˸ǃå5-10 èå˗˻ƪā ýƓƞï ˤǌǈƋȺ å˦Ƽ̇ Ƶ Ɠ˸Ḫ Üèå˦˹ƪ (
 ÜƗˠ˵˹ǃå Ɨ Ǆ˸ƶǃå ˤǌƙƓ ơ ýǚƤ ˥ǆ ç̇ ˮƤā Ǌƙā˙ƛ å˦ˮ˴˯ǂå ßƓɂ̇ ƛå ýƓ˸Ƶáå˦ƶǄˠ˯ɂā  Ǐǃã ÿǓå

 ǉ̆ǋā ÜýƓ˸ƵǕå çíƓɂ̇ǃ ʕǌˮơ ˥ǆ ƴȺƓǈ å̆ǋā ÝƗ˭ƬƓ˹ǃå ƴɂïƓ˵˸ǃå ç̠ƵƓ˴Ĉ˸ǃ ç̇˟Ɠ˳˸ǃå ô Ƥ˦
 å˘ǋ ç̊ ˻ǆ ˕ǈƓḪ åîã ÜƗƮƓƤ þ˦˻ǃå Ɠǌ˻ǃã ƗƞƓ˲ǃå ˛ǆá ǑƼ Ɨ ˮ˻Ǆǃå Ɨ ǆǚƪǙå Ɠ˹ƼïƓ˶ǆ ƓȻå̊ ˸ǃå
.ƗǆǚƪǙå ƗƼ̇˶ ǃ˸å èƓǆ̠˳ ǃå ǑƼ ÷ƓǃƓȺ Ɠǌǃ ̠ǌ˵Ȼ ýāí ˥ǆ ƗǆíƓƿ üǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå 

2.1 ƕƨäî̞ǁä ƕǂɚ˳ćǄ 
 ˥ǆ ˙˻ˮḪ ï˗ƿ ǏǄƵ ÷˦ ư˦ǆ ýāƓ˹ƙ ˦˲ǈ íƓ˱ǃå Ǒƶ˴ǃå ýǚƤ ˥ǆ Ɨƪåï˗ǃå Ɨ ǃƓɜƬã Ơư˦˯ƙ
 úïƓ˶ ǃ˸å ǑƼ èå̆ǃƓȺ ̋ ˯˳Ĉ˸ǃå ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ƕ ïƓ˸˰ƪ˯Ǚå ˦ǋā Ǚá ÜƗ˸ǋǕå

Ɨ ǆǚƪǗå) çƓƵï þƓƿ Ɠǆ̠˹Ƶ ˥ɂ̇˵ƶǃå ÿ̇ǀǃå èƓ˹˻ƶɁïá Ǐǃã ǊƙƋ˵ǈ ƴƞ̇ƙ ɏ̆ǃåā ÜBroadway (
ßƓɂ̇ ƛǕå  Ü(ë̇˴ ǃ˸å ƗḧƑǚǆ)ùùƕ ÿ˦Ƽ̇ƶȻ  xǃî ̠ƶȺ å˦˲ Ʈå Ü̠ǒ̠ƞ ë̇˴ ǆ ßƓ˵ǈǗ ǏǃāǕå Ɇɂ˦˸ ǃ˯ƓȺ

) Ɇˮƿ  ˥ǆ ÿƓḧƼ ç̇ǆ ýāǕ "üǚ˸ǃå ïƓ˸˰ƪ˯Ǚå" ƠǄɣ˶ Ĉǆ þ̠˳ ƪ˯å ˥ǆ ƓǆáWilliam 
Wetzel) ƗƶǆƓƞ ˥ǆ îƓ˯ƪá ˦ǋā Ü(New Hampshire  ǑƼ Ǌǃ Ɨƪåïí ǑƼ ǊƽƮā Ɠǆ˗˹Ƶ (
 þƓƵ1978 Ƽ çï˘ˮǃå ƗǄơ̇ ǆ ïƓ˸˰˯ƪå ˤƪƓȺ) Ɨ ɜɂ̇ ǆǙå ç˗˲˯˸ǃå èƓȻǙ˦ ǃå ǑSeed Stage 

Investing in the US þƓƶǃå ǑƼ ˛ƪá ɏ˘ǃåā Ü(1984) ˤƪƓȺ ú̇ Ƶ ˚Ḫ̇ ǆ þthe 
Center for Venture Research ñáï) ǑḧƑǚ˸ǃå ïƓ˸˰˯ƪǙå ˤƪå ˔˴˯ǂå å˘ǌɁā Ü(

Ɨ ǃƓ˸ǃå ƗǆðǙå ˗ƶȺ ƗƮƓƤ çï˦˶Ɂā ÜƗ ǃƓ˸ǃå ˙Ƒåā˗ǃå Ɇˮƿ ˥ǆ þƓ˸˯ǋǙå (ǑḧƑǚ˸ǃå ýƓ˸ǃå Ƶ þƓ
2008) þInvestor Geek,2018 Ǒƙå̆ǃå Ɇɂ˦˸ ǃ˯å ýƓ˱ǆ ǑƼ Ɠ˸ƪǙ ǉïā̠ǃ Ąå̇sǈā Ü(

) ɏíƓɂ̇ ǃå ôå̇ ˯ƿǙå āá (óƓ˳ǃå)entrepreneurial lending ƗȻíƓɂ̇ ǃå èƓƵā˙˵˸Ǆǃ (Ĳ 
 Ɨƞï̠Ĉ˸ǃå ̇ƹ˻ ƗƮƓƤ-  ˚˻ƽ˲ƙ Ɨ ˸˹ƙā ɏíƓ˶˯ƿǙå ɉƓ˵˹ǃå ˚ɂ̊ ƶ˯ǃ ñƓƪá ˣǃ˘ƕ Ơ Ʈåā

å Ɨǀˠ˹˸ǃå ǑƼ ýƓ˸ƵǕå Ɨ˭˻ƕ ˙ɂ˦ˠƙā ó Ƽ̇ ˥ǆ ̠ɂ̊˸ǃå ̇˻Ƽ˦ƙ ýǚƤ ˥ǆā ÜƓǌ˻Ƽ ÿ˦˵́Ȼ Ǒ˯ǃ
) ɏíƓ˶˯ƿǙå ïƓǋíðǙåā Ɇ˸ƶǃåRamadani,2009 Ɨ˵ƿƓ˹˸Ⱥ Ɠ˹ǋ ƗǃƓ˲ǃå Ɨƪåïí ˤ˯ǌƙ å˘ǌǃā Ý(

 ˥ǆ ˗˲Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲˯ǃ Ǒ˱ ƙå̇ ˯ùùùƪå ïƓ ˳Ḫ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ƕ ïƓ˸˰˯ƪǙå
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ƗȻíƓ˶˯ƿǙå úā˙ˢǃå ˙˻ƺƙ ˥Ƶ Ɨ˱ƙƓ˹ǃå ç̇ ˻˰ḧǃå èƓȻ˗˲˯ǃå Ƭåā Ɨ ˭˻ˮǃåā Ɨ ƪƓ ˴ǃåā Ɨ˴ƼƓ˹˸ǃå íå˗˯
ǑƼ̇˶ ǃ˸å ÷Ɠɣǀǃå Ɏ˦˯˴ǆ ǏǄƵ-  ƗǆǚƪǙå úïƓ˶ ǃ˸å ĄƓƮ˦˶Ƥ- èƓǋƓ˱ƙǙå è˗ǂá ˗ƿā 

 ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ƕ ƗɂïƓ˸˰˯ƪǙå ó̇ ƽǃå óƓ˹˯ƿƓȺ þƓ˸˯ǋǙå çïā˙ư ǏǄƵ Ɨ˰ǒ˗˲ǃå Ɨɂ̇ ḧƽǃå
ƤǕå èå˦˴˹ ǃå ǑƼ þƓ˸˯ǋå Ɇ˲ǆā ĄƓƪƓƪå Ąå̇˶ Ƶ˹ā ĄƓ˹˸˻ƛ Ąåíï˦ǆ ǉïƓ˯ƵƓȺǃå ˗ơáā ç̇ ˻ ɆˮĈ˴

 Ǒ˯ǃåā Ɨƛ̠˲˯˴Ĉ˸ǃå ïƓ˸˰ƪ˯Ǚå Ǌƞāá ̠ơá ǉïƓ˯ƵƓɁā ÝçíƓɂ̇ǃåā ̊˻˸˯ǃå ɖ˻ǀ˲˯ǃ ɆƤ̠ Ḫ˸ Ɨǈ˦˸˷ ǃ˸å
 ç̠˲˯˸ǃå ƗḧǄ˸˸ǃåā å̠˹Ḫā ç̠˲ Ĉ˸˯ǃå èƓȻǙ˦ǃå Ɇ˰ǆ ÜƗƽǄ˯˳ǆ èƓ˭˻ƕ ǑƼ ĄƓƞåāï ā ĄƓ˲ƞƓǈ ̞ ǀ˻ǃ

 ĄåíƓ˹˯ƪå ā ÝƓḪ̇ƙā ̠˹ǌǃƓḪ ƗǆƓ˹ǃå ÿå̠Ǆˮǃå ˞ ƶȺ ǑƼā Ɇƕ ÜƓǃå̇˯ƪáā ƓɁāïāáāƵ å˘ǃ ɖˮƪ Ɠǆ ǏǄ
:ǑǃƓ˯ǃå ɏ̇ǋ˦˱ ǃå ýå˓˴ǃå ýǚƤ ˥ǆ ƗǃƓɜƬǙå ǉ̆ǋ ë̇ɣ ǃ ƗǃāƓ˲˸Ḫ Ɨƪåï̠ǃå ǉ̆ǋ èßƓƞ ̠ǀƼ 
 Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃå ̊ɂ̊ƶƙ ǑƼ ʕǌ˴ĈȻ Ǒ˱ ƙå̇˯ƪå ïƓƤ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï ÿ˦ɜȻ ÿá ˥ɜ˸ĈȻ Ɇǋ

 ƗɂïƓ˱˯ǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹ǄǃÞƗ ˮ˻Ǆǃå 
3.1 ƕƨäî˕ǁä ù˕ǉ 

 ƗǃāƓ˲Ĉǆ ɖǄɣ˹Ĉǆ ˥ǆ ˦ǋ ˖˲ ǃå å˘ǋ ú˗ǋ ÿƎƼ Ɨƪåï˗ǃå ǉ˘ǌǃ Ǒ˴ Ƒ̇ ǃå ýå˓˴ǃå ǏǄƵ ƗȺƓƞǗå
 ɖ˻ǀ˲ƙ ǑƼ Ü˖ǒ˗ơ þ˦ǌƽ˸Ḫ ÜýƓ˸ǃå ñá̇ ƕ ïƓ˸˰˯ƪǙå Ǌ ʹǄǒ ÿá ˥ɜ˸Ȼ ɏ˘ǃå ˤǌ˸ǃå ïā˗ǃå ÿƓ ƕ
 ɉƓ ƙïǙå å˘ǋ ˙˻˴ƽƙ ƗǃāƓ˲ǆ ýǚƤ ˥ǆ ÜƗ ˮ˻Ǆǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå

ǃå ̠ǒ̠˲ƙā ÜƗƽǄ˯˳Ĉ˸ǃå ǉíƓƶȺƋȺƪåï̠ǃå Ɇ˲ǆ ƗǆǚƪǙå ̆Ƽå˦˹ǃå èå̇˻ƺ˯Ĉǆ ˥˻ƕ ƗɣȺå̇˯ǃå èƓƿǚƶ .Ɨ 
4.1 ƕƨäî˕ǁä ƕ ˶ǉà 

 Ǐƶ˴ƙ Ɨƪåïí ǑǌƼ ÜƓǌǆ˗ǀȻ Ǒ˯ǃå Ɨ ˸Ǆƶǃå ƗƼƓưǙåā Ɨ ˰˲ ǃå Ɨ˸ ʿǃå ǑƼ Ɨƪåï˗ǃå Ɨ ˸ǋá ð˙ˮƙ
 ñáï ˦ǋā ÜƗȻíƓɂ̇ǃå ýƓ˸ƵǙå èƓ˴ƪ˓ǆ ýƓ˱ǆ ǑƼ ç̇ˮ˻Ḫ Ɨ˸ǋá ̝˴˯ǂá ̇ƺ˻˯Ĉǆ ˥ ƕ˻ ɊɁ̇Ǆǃ

 āíā ǑḧƑǚ˸ǃå ýƓ˸ǃå˖˻ơ ÜƗ ˮ˻Ǆǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲ƙ ǑƼ ǉï 
.Ɨƪåï˗ǃå ǉ˘ǋ Ɠǌ˻ǃã Ǐƶ˴ƙ Ǒ˯ǃå úå˗ǋǕå ˤǋá ˥ǆ ˙ˮ˯ƶƙ 

5.1 ƕƨäî̞ǁä öʕƮʕǄ îƑ˭Ƣä çäî̠ˬćǄ 
 Ɠˮ˻ǃ ú̇ ǆ˶ ÿîã ̆˻ƽ˹ƙ Ɠǌ˹ǆ Ǒ˯ǃåā ÜǑˮ˻Ǆǃå ǑƼ̇˶ ǃ˸å ïƓǌ˱ǃå ƓǌƼ̇Ƶ Ǒ˯ǃå èå̠˱˯˴Ĉ˸Ǆǃ Ɨ˱ ǈ˯

Ɠ˱˯ǃå úïƓ˶ Ǆ˸ǃ ɏ̊Ḫ̇˸ǃå Ɨ ʼ̇ ˶˸ǃå èƓǆ˗˳ǃåā èǚɂ˦˸˯ǃå ˤȻ˗ǀ˯ǃ ˘Ƽå˦ǈ Ơ˯ƽȺ ƗǄǆƓƶǃå Ɨɂï
) ʕƿï ǉï˦˵ ˹˸ǃ ĄƓǀƼā xǃîā ƗǆǚƪǗå9-2009 ƣɂïƓ˯ƕ ïíƓ˶ǃå (29/8/2009 ǉ˘ǋā Üþ

 Ɨ˱ǃƓƶ˸Ⱥ ƗǃƓɣĈ˸ǃå èå˦Ƶ̠ǃå ̠ǒå̊ƙ Ɠǌ˻ǄƵ ̝ƙ̇ƙā ÜɖƑå˦ƶȺ ɆƕƓǀƙā ̞ǄɁ˦ƿ ç̇ƤƋ˯Ĉǆ ç˦ɣƤ ̞ǈƓǂ
 ̞ƽǃ Ɨƪåï̠ǃå ǉ̆ǋ ýāƓ˲Ĉƙ å̆ǌǃā ÜɖƑå˦ƶǃå ǉ̆ǋïƓ˸˰˯ƪǙå ÷å˦ǈá ˗ơá ýǚƺ˯ƪå Ɨ ǈƓɜǆǗ ˙ˢ˹ǃå 
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 ƗǆǚƪǗå ̆Ƽå˦˹Ǆǃ Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃå ̊ɂ̊ƶƙ ú̠ǌƕ (ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï) é̠˲˯˴ Ĉ˸ǃå
.Ɨ ˮ˻Ǆǃå úïƓ˶˸ǃƓȺ 

6.1 ƕƨäî˕ǁä ƕ˷˹ƳĀ Ʋ˶˭˯Ǆ 
 Ɠ˸˹˻ƕ ÜƗ ˮ˻Ǆǃå ƗɂïƓ˱˯ǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹ǃƓȺ ˥˻ǄǆƓƶǃå ƗƼƓḪ ǑƼ Ɨƪåï˗ǃå ƴ˸˯˱ǆ Ɇ˰˸ƙ

å ˕Ǆ˸Ƭ Ü˥˻ Ƶ˻˵̇ ǃå ˥˻ ƿˮå̇˸ǃåā ÜƗ˲Ⱥå̇˸ǃå þƓ˴ƿá ßƓƪâïā Ü÷ā̇ƽǃå ɏ̇ǒ̠ǆ ˥ǆ ɊǀƼ Ɨ˹˻Ƶ Ɨƪåï̠ǃ
 ̆Ƽå˦˹ǃå ǑƼ ÿ˦Ǆ˸ƶȻ å˦ǃåðƓǆ ˥ǒ̆ǃåā å˦Ǆ˸Ƶ ˥ǒ̆ǃå üƓ˵ǃå Ǒƽl˦ǆā ÜÿƓ˸˯ƑǙå Ǒƶƞå̇ǆā

.û̇ˮ˟ Ɨ˹ǒ̠˸Ⱥ ƗǄǆƓƶǃå ƗˮǄ˻ǃå ƗɂïƓ˱˯ǃå úïƓ˶ ǃ˸ƓȺ ƗǆǚƪǗå 
1.7 ƕƨäî˕ǁä ƕ Ʈ˗ƺ 

 Ɨ ư̇ Ƽ ǏǄƵ Ɨƪåï˗ǃå þ˦ǀƙ:ǑǄǒ Ɠ˸Ḫ Ɠǌ˯ƹƓ Ʈ ˤƙ ç˗ơåā 
 Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃå ̊ɂ̊ƶƙ ǑƼ ʕǌ˴ĈȻ Ǒ˱ ƙå̇˯ƪå ïƓƤ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï ÿ˦ɜȻ ÿá ˥ɜ˸ĈȻ

Ɨ ˮ˻Ǆǃå ƗɂïƓ˱˯ǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ. 
8.1 ƕƨäî˕ǁä ƛǊ˷Ǆ 

 ÜƓǌƙƓ ư̇ Ƽ ïƓ ˯Ƥå ǑƼ (Ɇ˻Ǆ˲˯ǃå Ǌ˹˻ǆƓ˷ǆ ˥˸ư ˥ǆ ɏ˘ǃå) ǑƽƮ˦ǃå Ɲǌ˹˸ǃå Ɨƪåï˗ǃå ƴ ˯ƙ
å˗ˮǃå ˕ǈƓḪā ÜǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï ɄƮā ǏǄƵ ̊Ḫï ɏ̆ǃå Ɨƪåï̠Ǆǃ ɏ̇ˢ˹ǃå ̝ǈƓ˱ǃƓȺ ƗȻ

 ˘Ƽå˦˹ǃå ǑƼ ˕Ǆ˰˸ƙ Ǒ˯ǃåā ÜƗǃƓ˲ǃå Ɨƪåïí ǏǄƵ íƓ˸˯ƵǙå ˤƙ Ɠ˸Ḫ ÜƗ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå þ˦ǌƽǆā
 Ɨ ˸ǄƵ èƓ˸ ˸ƶƙ Ǐǃå ý˦Ʈ˦ǃå ˗˶ǀȺ ˣǃîā ÜǑˮ˻Ǆǃå ǑƼ̇ ˶˸ǃå ðƓǌ˱ǃƓȺ ƗǄǆƓƶǃå Ɨ ǆǚƪǗå

˥ǆ Ɠǋ̇ ˻ƺɁā ÜƗƪāï˗˸ǃå ƗǃƓ˲ǃƓȺ ɖǄƶ˯ƙ  Ü(Ǒǀˮɣ ƙ)ǑǄ˸Ƶ ̝ǈƓƞ ýǚƤ ˥ǆ ƗǌƕƓ˵Ĉ˸ǃå èå̠ơ˦ǃå
.ÿƓ ˮ˯ƪǙå çïƓ˸˯ƪå Ǒǋ èƓǈƓ ˮǃå ƴ ˸˱˯ǃ ç˗˻ơā çåíá ǏǄƵ ˗˸˯Ƶå 

9.1 ƕƨäî˕ǁä éíˤ˶ǆà 
:Ɠ˸ǋ ˥˻ ƛ˹ã ˥ɂ̇˻ƺ˯Ĉǆ ǏǄƵ Ɨƪåï̠ǃå êî˦˸ǈá þ˦ǀȻ 

- Ɇǀ˯˴Ĉ˸ǃå ̇˻ƺ˯Ĉ˸ǃå 
 ǉíƓƶȺƋȺ ÜƗǆǚƪǙå ƗƼå̇˶ ǃå ǑƼ ̋ ˯˳Ĉ˸ǃå ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï ǑƼ Ɇ˰˸ ǒ˯˗˲˸ǃå ñáï ǑƼ çí

 ˗˹Ƶ çïåíǙå ˤ ˢ˹ƙ ǑƼ ɆƤ˗˯ǃåā ÜƗ ǆǚƪǗå úïƓ˶˸ǃƓȺ Ɇ˸ƶǃå ýƓ˱ǆ ǑƼ ç̇ ˮ˳ǃåā Üɏ˗ǀǈ ýƓǆ
.ɏïåíã ɖɂ̇ƽȺ çïā̇˷ ǃå 

- ƴȺƓ˯ǃå ̇˻ƺ˯Ĉ˸ǃå 
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 ÜïƓḧ˯ƕǙåā ̇ɂ˦ɣ ǃ˯åā ̟ǒ̠˲ ǃ˯åā çí˦˱ǃå :Ǒǋā ÜƗƽǄ˯˳Ĉ˸ǃå ƓǋíƓƶȺƋȺ Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃå Ɇ˰˸ĈȻ ɏ̆ǃåā
.çßƓƽḧǃåā ÜƗȺƓ˱˯ƪǙå ƗƵ̇ ƪā 

0.2 ƕ ˲ƺƑ˷˭ǁä æ̆ ˹˶ǁäĀ ǏḥƏǘ˶ǁä üƑ˶ǁä ðà̠ ǁ Ǐ˶ ʾƑƻ˶ǁä îƑ˝Ǖä 
1.2 ƕǄ̞ƾćǄ 

 ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ƕ ˕ǃ˦ǆ Ǒ˯ǃåā ƗƼā˙ƶ˸ǃå èƓǆ˗˳ǃå èƓḪ̇ ˵ǃå Ɇ˷Ƽáā ˞ƶȺ ï˦ǌˡ ƗȻå˗ƕ
 þƓƶǃå ǑƼ1874) ˤǃƓƶǃå þ˗ǀƙ Ɠǆ˗˹Ƶ ˣǃîā ÜþAlexander Graham Bell ÜɄƙƓǌǃå ç̇ ḧƽȺ (

ƓǌǄɂ˦˸ƙ ǑƼ ü˦˹ˮǃå Ɨ ʺ̇ ƕ Ɍ˲ƙ ˤǃ Ǒ˯ǃåāơ ç̇ ḧƼ  ƓǌǈƋȺ ƴư˦ǃå ˕˸ ʾ ü˦˹ˮǃå çïåíã ÿǕ Ý ßƓǀ˸
) ˤǄ˴˯˴Ȼ ˤǃ Ɍ˲ǃå ˥˴˲ǃ ˥ḧǃ Ý˙˟Ɠ˳˸ǃƓȺ ƗƼ˦ƽ˲ǆāAlexander ý˦˶˲ǃå ˥ǆ ˥ɜ˸ƙā Ý(

) ǑǆƓ˲˸ǃå ˥ǆ Ɇɂ˦˸˯ǃå ǏǄƵGardiner Green Hubbard) í˦Ǆ˱ǃå ˙ƞƓƙā (Thomas 
Sanders) Ǒǃ ƐƬƓ˹ǃå ÷ā˙˵˸ǃå ǑƼ ǑḧƑǚ˸ǃå ˤǋïƓ˸˰˯ƪå Ǚ˦ ǃ ÿå˘Ǆǃåā Ü(Alexander 

Graham Bell Ü˝˶ǀǃå ˥ǆ ˗ǒ˗ƶǃå Ɠǌ˯ƶ ƙ ˝˶ǀǃå  ǉ˘ǋā ÜɄƙƓǌǃå ÷å̇ ˯Ƥå ˙ǌˡ Ɠ˸ǃ Ü(
)  :Ɇ˰ǆHenry Ford with the Model T, Anita Roddick with the Body 

Shop ,and Jeff Bezos with Amazon ñá̇ ƕ Ɇɂ˦˸˯ƕ å˦ˢ˲Ȼ ˤǃ ˤǌǈã Ǚ˦ ǃ Ǒ˯ǃå (
ǃå ˙˻ƹ Ɨ˸ ˢƶǃå ïƓḧƼǕå ˕ˮǋ˘ǃ ǑḧƑǚ˸ǃå ýƓ˸ǃå) ýƓ˸ǃå ñáï ˝ǀǈ ˔ˮ˴Ⱥ Ɨƶƿ˦˯˸Sohl, 

1999 Ɨ ˸ǋá ïƓǌˡå :Ɠ˸ǋ ˥˻˻˴ Ƒï ˥˻ư̇ ƹ þ˗˳ƙ ˝˶ǀǃå ˥ǆ Ɠǋ̇ ˻ƹā ˝˶ǀǃå ǉ˘ǋ Ü(
 ûå˦ƪå ˥Ƶ ˖˲ ǃåā ÜƗ˭ƬƓ˹ǃå èƓƵā˙˵˸Ǆǃ ƴƼå˗ǃåā ˚ƼƓ˲ǃå ˙˻Ƽ˦ƙ ǑƼ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï
ƐƬƓ˹ǃå ÷ā̇˵ Ǆ˸ǃ Ɨ˴ƼƓ˹ƙ ç̊˻ǆ ɖǄ˳Ȼ å̆ǋā Ü÷ā̇˵ ǃ˸å ̇ Ƶ˸ ˥ǆ ç̇ɜĈǆ ƗǄơ̇ǆ ǑƼ ʕǌƪǚǃ 

.Ɨ ǆǚƪǙå ˘Ƽå˦˹ǃƓǂ 
) ý˦ƿ Ɠ˹ǃ ˗ǂƋ˯ǒ ɖˮƪ Ɠ˸ǆāDavid S. Rose) Ɨ ˸ǃƓƶǃå Ɨ˶˹˸ǃå ˛ƪ˓ǆ (the founder 

of Ghost) üǚǆ Ɨˢƽ˲ǆ ˙ǒ˗ɂā ˤ˸Ʈ ɏ˘ǃåā Üüǚ˸ǃå ïƓ˸˰˯ƪǚǃ (a well- designed 
angel ÿ˦ḧ˹ǃ ̞ƿ˦ǃå ÿƓơ ÿǓå  Ü"ʕǌƪǕå ʕƑå˦ƿ çßå̇ƿā ñ˦Ǆ˱ǃƓȺ ̠ƶȻ ʕǃ ýƓ˸ǃå ̝ Ḫ˴ ÿã" Ü(
 ̊ƞ ƓĄḧǃƓǆ xǃîā ÜƗǃƓ˸ǃå ƗơƓ˹ǃå ˥ǆ Ɨɂ̊˱Ĉǆā Ɨƶ˯˸Ĉǆ ÿ˦ḧƙ ÿá ˥ɜ˸Ȼ Ýç̇˰˻Ĉǆ Ɨ˭ƬƓǈ ƗḪ̇˵ǃ ƓĄƑ

 ɖǄƤā ÜƗȻƓ˹ƶȺ Ɠǌƙïåíɀā èåïƓ˸˰˯ƪǙå ïƓ ˯Ƥå Ɨ ʽ Ḫ ýǚƤ ˥ǆ üǚ˸ǃå ïƓ˸˰˯ƪǙå ç̇ ḧƼ ˤǄƶ˯ƕ
 ÝƗǄǒ̠ƕ ý˦Ʈá Ɨsƽ˲ǆ ˥ǆ á̊˱ ǒ˯ Ǚ ß̊˱Ḫ üǚ˸ǃå èåïƓ˸˰ƪ˯å Ɨ˱ǃƓƶĈǆā ÜɆƞǕå ƗǄɂ˦˟ Ɨɂâï

ǒ˯ Ǚ åĄß̊ƞ ÿ˦ḧƙ ñáï ̝ơƓƮ ˥ƕ˻ ó˦˶ ǃ˳å å̆ǋ ǑƼ ā Ü̇˻ ù˰ùùùĈǆ ̠ǒ̠ƞ ÷ā̇˵ ǆ ˥ǆ á̊˱
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) ǑḧƑǚ˸ǃå ýƓ˸ǃåVernon .T,2015 ˗ǒ˗ƶǃå üƓ˹ǋ ÿã ƗḪ̇ ˵Ǆǃ ɏ˘˻ƽ˹˯ǃå ˛ Ƒ̇ ǃåā ˛ƪ˓˸ǃå (
 ÿá ÜƗǆ̠˳ ǃå āá ƗɂïƓ˱˯ǃå Ɠǌ˯ɣ ǈ˵å ß̠ˮǃ ǑḧƑǚ˸ǃå Ɇɂ˦˸ ǃ˯å ̞ǆ̠˳ ƪ˯å Ǒ˯ǃåā ÜèƓ˸s Ĉ˸˹ǃå ˥ǆ

ÜƗǃƓ˸ǃå ̠Ƒå˦ƶǄǃ ĄƓƼǚƤ ʕǋ̊ƽ˲Ȼ Ɠǆ ʕȻ̠ǃ ˳˯ƙ ɏ̆ǃå (Ɨǆ̠˳ ǃå) Ɲ˯˹Ĉ˸ǃƓȺ ˥˻˸˯ǌĈǆ ÿ˦ǈ˦ɜȻ ̠ǀƼ ǊǄ˻
 íï) ƐƼƓɜȻ ÿá ɊǀƼ ̠ɂ̇ɂā Ơ˱ǈ ̋ Ƭ˳ Ɠ˸Ɂï āá Üxƙ̠ƵƓ˴Ĉǆ ̠ɂ̇ǒ ɖǒ̠Ʈ Ǌǈá āá Ü(ǉï˦˶ ƙ˯)
 Ǐǃã ˥ǒ̠ǃå Ɇɂ˦˲ƙ ɆƕƓǀǆ Üçï̆ˮǃå ƗǄơ̇ǆ Ɠǌ˻ǄƵ ƓǌǀǄ˟å ç̇ɜĈǆ ƗǄơ̇ǆ ǑƼ èå̆ǃƓɁā Ü(Ɇ˻˸ ǃ˱å

á ƗƿǚƵ ̇˸ ˰˯˴Ĉǆ ˦ǋ Ǌǈá ɏå Ü÷ā̇˵ ǃ˸ƓȺ ƗḧǄ˸ǃå û˦ǀơ) ç̇ ḧƼ ǑƼ ˙˸˰˯˴ǆ āIdea ˣǄ˸Ȼ Ü(
 ̇˻ƹ Ɠ˸Ɂï āá ƗḧƑǚǆ ýƓ˸Ƶå ˥ǆ Ɏ̇Ƥá ýå˦ǆá ɖ˻ǀ˲ƙ ǑƼ ëƓ˱˹ǃå ˥ǆ ɆƼƓơ Ɇ˱ Ⱥ˴ ƴ˯˸ ɂ˯ā
 Ɨ ˶˳Ƭ èǙƓ˶ƙå ǊȻ˗ǃ āá ÜÿƓɜ˸ǃå ˛ƽǈ ǑƼ Ɨ˲ƞƓǈ ƗḪ̇ Ƭ ßƓ˹ˮƕ þ˦ǀȻ Ǌǈá ɏã  ÜƗ ḧƑǚǆ

ɜ˥˸ĈȻ ʕǌǈǕ Ǌ˸  ʾʕǌǃ ˥ɂ̇˸˰˯˴Ĉ˸ǃå ˥ǆ ÷˦˹ǃå å̆ǋ Ü˥ɂ̇ƤǓå ˥ɂ̇˸˰˯˴Ĉ˸ǃå ƴǆ Ɨɂ˦ƿ á å˦ǈ˦ɜȻ ÿ
 Ɨƿǚƶǃå þ˦ǀƙā" ÜƗǆ̠˳ ǃå āá Ɲ˯˹ Ǆ˸ǃ çí˦˱ǃå ÿ˦ƕ̆˱Ȼ ̞ƿ˦ǃå ̨ƽǈā ñƓ˸˲ǃå ÿā̇˻ Ĉ˰ɂā ˥ɂ̇ƛ˓ǆ
 ǏǄƵā ÜƗ˭ƬƓ˹ǃå ƗḪ̇ ˵ǃå ǑƼ Ɨ ḧǄ˸ǃå ˥ǆ Ɨɂ˦˭ǆ Ɨ ˴ǈ Ǌǃ Ǒˠƶƙ ÿá ñƓƪå ǏǄƵ ˤǌƶǆ Ɨ Ǆɂ˦˸˯ǃå
 ƐƬƓ˹ǃå ÷ā̇˵ ǃ˸å ̇ ɂ˦ɣƙā ˦ ǈ˸ ǑƼ Ɠǌƕ ƴ˯˸ ǒ˯ Ǒ˯ǃå Ǌƙ̇ˮƤ ˥ǆ Ąå̇˰˻Ḫ íƓƽ˯˴ĈȻ ÿá

)Peavler,2018.( 
2.2 ǏḥƏǘ˶ǁä ̠˶ ˮ˭˲ ć˶ǂǁ ƕ˴ ˱˳ǁä ̨ ƏƑ˴ ǁ˱ä 

) ˥ǆ ɆḪ ˙Ḫ˘ǒBenjamin and Margulis,2001 Ü(Hill and Power 2002,4 (
) āRodriguez,2011 ýƓ˸ǃå ñáï Ǒǆ̠ǀĈǆ ɆĈƞ Ɠǌƕ ƴ˯˸ ǒ˯ Ǒ˯ǃå Ɨ˶ ˳˵ǃå ̋ ƑƓ˶ ǃ˳å ÿá (

 :Ǒǋ ǑḧƑǚ˸ǃå 
1.2.2 ˗øøøøøøø˶ƴǁä 

) ǑǆƓƵ ýǚƤ Ǌǈá Ơ˷ƙå1999 -2000ǂá üƓ˹ǋ ÿá () ˥ǆ ˙˰1200 ƗḧƑǚǆ ˥ǆ (
 )˥˻ƕ Ɠǆ ˤǋïƓ˸Ƶá ëāå̇ ˯ƙ ˥ǒ˘ǃå ýƓƞ̇ ǃå ˥ǆ çíƓƵ ˤǋ Ɨ ɜɂ̇ ǆǙå ç˗˲˯˸ǃå èƓȻǙ˦ ǃå ǑƼ ýƓ˸ƵǕå

46 - 65 ÜĄƓ˹ƪ ̇ˮǂǕå ̝ǈƓ˱ǃå Ǐǃã å˦ǈ˦ɜǃ Ąǚ˻Ǆƿ ÿ˦Ǆ˻˸Ȼ ƗḧƑǚ˸ǃå ɏ̇˸˰˯ ǆ˴ ÿá ɏá ÜƗ˹ƪ (
 ˟ĄƓ˯ƿā û̇ƺ˯˴Ȼ ̠ƿ çā̇˰ǃå ǏǄƵ ʕǌǃ˦˶ ơ ÿá Ɨǀʿơ Ǐǃã ĄƓƪƓƪá xǃî ƴƞ̇ɂā Ąǚɂ˦ ÿāðƓ˯˸Ȼ Ɠǆā Ü

 ˥˴ ǃå ïƓḧǃ ĄƓɁ̇ƺ˯˴Ĉǆ ̨ ǃ å̆ǋā ÜƐƬƓ˹ǃå ÷ā̇˵ Ǆ˸ǃ çïåíǗå ýǚƤ ˥ǆ Ɋ˵ ǃ˹å ʕǋïāí ˦ǋ ǊȺ
 ̞ƿ˦ǃå ˥ǆ ̠ɂ̊ǆ ̨ɂ̇ḧ˯ƕ ʕǌǃ Ơ˸ Ȼ˴ ʕǋ̠ƵƓǀƙ ýƓ˸˯ơå íåð Ɠ˸ǄḪ ǊǈǕ Üÿā̇˸ ˰˯˴ ǃ˸å ßǙ˓ǋ ˥ǆ

.Ɨ ǃƓ˸ƪá̇ ǃå ƗɂïƓ˸˰˯ƪǙå ˤǌƶɂïƓ˵˸ǃ 
 



 

 ϸϹЛЮϜ28  

Volume 28 
 

International Science and 

Technology Journal 

ϣузЧϧЮϜм анЯЛЯЮ ϣуЮмϹЮϜ ϣЯϯгЮϜ 

 

 ϣДмУϲв ЙϠАЮϜ ФмЧϲ 
ЮЯϣЯϮв ϣтЮмϸЮϜ Ю ϣтжЧϦЮϜм амЯЛЯ 

 

Copyright © ISTJ   муп 

 

2.2.2 àî åƑ˰ƬǓ ƕ ˷Ǌ˶ǁäĀ ƕ ˶ ǂƴ˭ǁä ƕ ʻǂ˱ǁäǏḥƏǘ˶ǁä üƑ˶ǁä ð 
 þƓʿǄǃ Ɨ˸Ǆƶ˯ǃå ʕǌ˯˻ƽǄƤ ÿ˦ǆ̠˳ ˯˴ɂā ÜƗ́ǆƓƞ èƓƞïí ǏǄƵ üǚ˸ǃå ā̇˸ ˰˯˴Ĉǆ ÿ˦ɜȻ Ɠǆ ĄƓǃƓƹ
 ˥ǆ å˦˹ɜ˸ƙā ÜƗƶƪåā Ɨ˹ǌǆ ɄƑƓlā ʕǌǄƺ˵ǃ Ąå̇sǈ xǃîā Ɨ˹ǌ˸ǃå ʕǌƙƓơ ǑƼ Ɨ˸ǌǆ èå˦ɣ Ⱥ˳

Ɨ˭˻Ǆǆ ç̇˳ˮ Ⱥ ýƓ˸ƵǕå çíƓɂï ǑƼ ʕǌ˯Ǆơï å˦Ǆ˸ǂá Ɠǆ ĄƓǃƓƹ ʕǋ ɏá ÜƗ˲ƞƓǈ ýƓ˸Ƶá ßƓ˵ǈã Ⱥ èƓƵƓ˴
 Ǒ˹ƶɂā ÜƓǆ ƗǄơ̇ ǆ ǑƼ ˤǌƕ ƗƮƓƤ ƗḪ̇ ˵Ⱥ åāá˗ƕ ˤǌ˹ǆ ˙˻˰ḧǃå ÿǕ ÜƗ˸˳ư èƓ ǃā˓˴ǆā ƗǄɂ˦˟
 ǏǄƵ ý˦˶˲ǃå ƗɁ˦ƶƮ ƗƼ̇ ƶǆā ýƓ˸ǃå ƴ˸ƞ ǑƼ ç̇ ˮ˳ǃå ˤɜ˲Ⱥ ˙˻˰ḧǃå Ɇ˻˸ǃå ˤǌǒ˗ǃ ÿá å˘ǋ
 xǃ̆ǃ Ɨ˱ ǈ˯ā Ý̇˟ Ɠ˳˸ǃå ƗǃƓƵ Ǒǋ Ǒ˯ǃåā Ü÷ā̇˵ ǃ˸å ̇˸Ƶ ˥ǆ ç̇ɜĈ˸ǃå ƗǄơ̇˸ǃå ǑƼ Ɇɂ˦˸ ǃ˯å

 ˤǌǄƶ˱Ȼ ÿá ˥ɜ˸Ȼ ɏ̇ƺĈǆ ˦ǋ üǚ˸ǃå ïƓ˸˰ƪ˯Ǚå ÿƎƼ ǑǃƓ˯ǃƓɁā ÷ā̇˵ ǃ˸å ʕs Ĉ˹ǆ ƴǆ å˦ƽ˟Ɠƶ˯ǒ å̆ǋ
 å˦ǈ˦ɜȻ ÿá ɆƕƓǀĈǆ ƗȻƓƺǄǃ ƗǃƓƵ èå̠ƑƓƵ Ǒ˹ƞ ǏǄƵ çï̠ǀǃå üǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå ǑɣƶĈȻ ǊǈǕ ƗȻƓƺǄǃ

.ǑưƓ˸ǃå ǑƼ ǊȺ å˦ƶ˯˸ ƪ˯å ĄƓǀơ ʕǋ ɖɂ̇ɣǃ ýƓ˸ƵǕå íåā̇ǃ ˥ǒ̠Ƭ̇Ĉǆ 
3.2 ǏḥƏǘ˶ǁä ˗˶ˮ˭˲˶ǁä öäˤǆà 

 ĈȻ Ɠ˹ƽǄƪå Ɠ˸ǂ ̇˸ ˰˯˴Ȼ ɏ̇ƛ ̋ Ƭ˳ ɄƮ˦ǃ ̝ǃƓƺǃå ǑƼ üǚ˸ǃå ̇˸˰˯ Ĉ˸˴ǃå ƠǄɣ˶ Ĉǆ þ̠˳ ˯˴
 ƗḧƑǚ˸ǃå ɏ̇˸˰˯ Ĉ˴ǆ ƠƮå ç̇˻ƤǕå èå˦˴˹ ǃå ǑƼ ā ÜƗȻíƓɂï ƴɂïƓ˵ǆ ǑƼ ƗƮƓ˳ǃå Ǌǃå˦ǆá
 ýǚƤ ˥ǆ ǑƵƓ˸ƞ Ɇɜ˵Ⱥ Ɇ˸ƶǃƓȺ ʕǌǃ Ơ˸ƪ å̆ǋā ÜƗḧƑǚǆ ɖǒíƓ˹Ʈā èƓɜƬā û̇Ƽ ÿ˦Ǆɜ˵ĈȻ

 ƓĄƶǆ Ɨƛǚ˰ǃå ʕǋíïå˦˸Ⱥ  ƴƼ̠ǃå-  ƗƼ̇ ƶ˸ǃåā ˕ƿ˦ǃå ýƓ˸ǃå ñáïāĲ ƓƵā˙˵ǆ ǑƼ ƓǋïƓ˸˰˯ƪåā è
 Ǌǆ̠ǀĈȻ ɏ̆ǃå ýƓ˸ǃå ñáï ÿƋȺ ý˦ǀǃå ˥ɜ˸Ȼ å̆ǌǃā Ü̇˻ Ḫˮ Ɇɜ˵Ⱥ ï˦ɣ ǃ˯åā ˦˸ ǃ˹å Ɠǌǃ ɖǀ˲ƙ Ɨ˭ƬƓǈ

) ˥ǆ ɆḪ Ɠǌ˹˻ƕ ƗḧƑǚ˸ǃå ɏ̇˸˰˯ ǆ˴ ˥ǆ ÷å˦ǈá Ɨƛǚƛ ˥ǆ ǑƙƋȻ ƗḧƑǚ˸ǃå ā̇˸ ˰˯˴ǆConway, 
2011) ā (Rodriguez,2011:ǑǃƓ˯ǃƓḪ Ɠǌƽ˹Ʈā ( 
1.3.2 ǁ˶ä ̠˶ ˮ˭˲ ć˶ǁäɍì˗ƻǁä ûǘ 

 ƗƮƓ˳ǃå ʕǌǃå˦ǆƋȺ ƴɂïƓ˵˸ǃå ǑƼ þƓs˯ǈƓȺ ïƓ˸˰ƪ˯Ǚå Ǐǃã ÿ˦Ǆ˻˸Ȼ ˥ǒ̆ǃå ßƓɂ̇ƛǕå íå̇ƼǕå ʕǋā
) ˥˻ƕ Ɠǆ çíƓƵ ëāå̇ ˯ƙ ƸǃƓ ǆ ǑƼ25000 ÿ˦Ǆ˻ǆ ̠ơåā ˥ǆ ̇ǂ˰á Ǐǃã ɆƿǕå ǏǄƵ ïǙāí (
) ˙˻˰ɜȺ ˙˰ǂá ƓǈƓ ơáā ÜïǙāíConway, 2011.( 

 
2.3.2  þʕ ḥ˹Əǘ˶ǁä þĀ̠˶ ˮ˭˲ ǁ˶ä 

Ɨɜ Ƭ ˥ǆ ß̊ ƞ ˤǋā  ÜǑƵƓ˸ƞ Ɇɜ˵Ⱥ āá ɏí̇ Ƽ Ɇɜ˵Ⱥ ïƓ˸˰˯ƪǙå ƴ ˠ˯˴Ȼ ˥ǆ ˤǌ˹˸Ƽ ÜƗḧƑǚǆ
 èåïƓ Ƥ üǚ˯ǆåā ÜèƓǀƽ˶ǃå Ɨƶƞå̇ ǆā ð˙ƽǃå Ɨ Ǆ˸Ƶ ǑƼ ǑƵƓ˸˱ǃå Ɇ˸ƶǃå ç̊ ˻ǆ ˤǌǒ˗ǃ ˥ḧǃ
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 çï˦Ʈ ǑƼā ßƓɂ̇ƛá íå̇Ƽá ʕǌǈ˦ɜȺ ˥ɂ̇˸˰˯˴ ǃ˸å ßǙ˓ǋ ðƓ˯˸ɂā Üç̠ǒ̠ƞ ƴɂïƓ˵ǆ ǑƼ ĄƓƶǆ ïƓ˸˰ƪ˯Ǚå
ǑƼ ˤǌǃå˦ǆƋȺ Ɨ˸ǋƓ˴˸ǃå ˤǌ˹ɜ˸ɂā ÜèƓɜ Ƭ  Ɨƶ˷Ⱥ Ǐǃã èåïǙā˗ǃå ˥ǆ úǙà ç˗ƶȺ ÿƓɜǆ ɏá

 Ǒ˯ǃå Ɨˢ˲Ǆǃå ǑƼ ýƓ˸ƵǕå ˗Ƒå̇ ǃ Ǌ˯ɂ˦˻ơ ˕ˮ˰ǒ ú˦ƪ Ɇɂ˦˸˯ǃå ˥ǆ ï˗˶˸ǃå å˘ǋ Ü˥˻ǒǚǆ
.ǊƵā˙˵ǆ ƴ ƪ˦˯ǃ Ɠǌ˻Ƽ ˗ƶ˯˴Ȼ 

3.3.2 ǏḥƏǘ˶ǁä úĀ̞˷ ǁ˴ä 
 ʕǌ˹ḧǃ ÜĄƓƶǆ ʕǋíïå˦ǆ ÷å̠ǒƎȺ üǚ˸ǃå ÿā̇˸ ˰˯˴ ǃ˸å þ˦ǀȻ ƗḧƑǚ˸ǃå ˥ǆ ÷˦˹ǃå å̆ǋ ǏǄƵ ĄßƓ˹Ɂā

Ḫ ÿ˦Ǆ˸ƶȻ þƓʿǃå ýǚƤ ˥ǆ ÜƗȻí̇Ƽ èåïƓ˸˰ƪ˯å í˦ƞā þ̠ƶȺ ÿā̇ǀȻ ʕǌǈã ɏã Ü̠ơåā ̇˸˰˯˴˸
 ̇ˮǂá ƸǄˮǆ ǏǄƵ Ɇ˶ ƪ˲ā Ąǚɂ˦˸ƙ ǏǀǄ˯ǒ ÜƗǆǚƪǗå ̆Ƽå˦˹ǃƓḪ ÜƐƬƓǈ ÷ā̇˵ ǆ ɏã ÿƎƼ xǃ̆ƕ
 ÷ā̇˵ ǃ˸å ̝ơƓƮ ƴ˹˸Ȼ ǊǈǕ ̠˻ƽǆ ˦ǋ ĄƓƶǆ ýƓ˸ǃå ñáï ƴ˸ ƙ˱ ǏǄƵ çï̠ǀǃå ʕǌǒ̠ǃ å̆ǌǃā Ü̇˻ ɜ˰Ⱥ

ɂ̊ ǆ ˥Ƶ ˖˲ ǃå Ǐǃã ß˦ ˱Ǆǃå ˥ǆ ñāâï æƓ˲ƮƋḪ Ɏ̇Ƥá ïíƓ˶ǆ ˥ǆ ǑƞïƓ˳ǃå Ɇɂ˦˸ ǃ˯å ˥ǆ ̠
 ǏǄƵ ̇ ǂˮá å̠ƑƓƵ ÿ˦˹˱Ȼ ú˦ƪ üǚ˸ǃå ˥ɂ̇˸˰˯˴ ǃ˸å ÿá ˥˸˷Ȼ å̆ǋā Üç̇ǆƓƺĈ˸ǃå ýå˦ǆǕå

.ˤǌƙåïƓ˸˰˯ƪå 
4.2 ƑǊ˹ƺ îƑ˶ˮ ƨ˭ǘǁ ƕḥƏǘ˶ǁä ɍ̠˶ ˮ˭˲Ǆ ǇƑ˭ǆä å̟ Ɨ˯ Ǐ˭ǁä ƕɀîƑ˶ˮ ƨ˭Ǘä ò ƻ̠ǁä ̨ ƏƑ˴Ƣ 
) ˥˻ƕ Sohl, 2010 þƓƶǃå ǑƼ Ǌǈá Ɨ ɜɂ̇ ǆǙå ç˗˲˯˸ǃå èƓȻǙ˦ ǃå ˥ǆ (2010 Ɨ ˴ǈ ˕ǈƓḪ þ

) Ǒǃå˦ơ ƗḧƑǚ˸ǃå ˥ɂ̇ ˸˰˯˴˸ǃå ǉƓ ˯ǈå ˕ƽǃ Ǒ˯ǃå Ɨ Ǆƶƽǃå ƗɂïƓ˸˰˯ƪǙå ó̇ ƽǃå10Ė þƓƵ ǑƼā Ü(
2009 ) ˕ƺǄƕ îã Ɇ˻ǄǀȺ ǏǄƵá ý˗ƶ˸ǃå ÿƓḪ14.5Ė Ɨ˷ƽ˳˹ǆ èǙ˗ƶ˸ǃå ˕ǈƓḪ ˥˻ơ ǑƼ (
 þƓƵ ǑƼ2008) ˕ƺǄƕ ɊǀƼ þ12Ėÿã Ǒ˹ƶȻ å˘ǋā Ý(  ˔ǃƓƺǃå ǑƼ ýƓ˸ƵǙå íåā˙ǃ ˞Ƽï üƓ˹ǋ

 ɏ˗Ƒåï ïƓḧƼá ǑƼ ƋˠƤ í˦ƞā çïā˙˷ǃƓȺ ˛ ǃ å˘ǋ ˙˻˴ƽƙ ā ÜƗḧƑǚ˸ǃå ˥ɂ̇ ˸˰˯˴˸ǃå Ɇˮƿ ˥ǆ
 ó̇ Ƽ ˝ƑƓ˶Ƥ āá èƓƽƮ ˔ƪƓ˹ƙ Ǚ ˗ƿ Ɨơ̇ ˯ǀ˸ǃå ˤǌƙƓƵā˙˵ǆ ÿá Ɨ˟Ɠ˴ ƕ ˥ḧǃā ÜýƓ˸ƵǙå

 āå Ǒ˯ǃåā ÜƓǌ˻Ƽ ïƓ˸˰˯ƪǚǃ ƗḧƑǚ˸ǃå ˥ɂ̇ ˸˰˯˴˸ǃå ǉƓ ˯ǈå æ˘˱ƙ Ǒ˯ǃå ÜïƓ˸˰˯ƪǙåư ˥ǆ ɆḪ Ɠǌ˲
(Mason and Stark, 2004) (Sohl,2010) (Sudek, 2006:) 

(Rodriguez,2011)Ü 
  :Ɨ ǃƓ˯ǃå ɉƓǀ˹ǃå ǑƼ 

1.4.2 ýïǘǁä üƑ˶ǁä ðàî ˢ˯Ɵ 
 ̇˸ ˰˯˴Ĉ˸Ǆǃ ƗɂïƓ˸˰ƪ˯Ǚå çï̠ǀ˸ǃå Ǒǋ ƗḧƑǚ˸ǃå ˥ɂ̇˸˰˯˴ ǃ˸ƓȺ ƗƮƓ˳ǃå ïƓ˸˰ƪ˯Ǚå ̇ǒ˻Ɠƶǆ ˥ǆ

˗ǀǆā Ü ǉïƓ˴Ƥ ˥ǆ ǊǄ˸˲ƙ ˤǌ˹ɜ˸Ȼ Ɠǆ ïå˗ǀǆā ǑḧƑǚ˸ǃå÷Ɠƞ̇ ˯ƪǙ ƓǌǄ˸˲ƙ ˥ɜ˸Ȼ Ǒ˯ǃå ç˗˸ǃå ïå 
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 Ɏ˦˯˴˸ǃå ƗƼ̇ƶǆ ƴǆ ̝ ƞ˹ Ǐǃã ĄƓ˹ƞ ̇˻˴ƙ ̇ƮƓ˹ƶǃå ǉ̆ǋ ƗƼ̇ƶǆ ā Ü(ýƓ˸ǃå ñáï) ʕǌǃå˦ǆå
 Ɨ˭ƬƓǈ ç̇ ˻ƺƮ èƓḪ̇ Ƭ ßƓ˹ˮƕ Ɨ ˸ǋǙå ƸǃƓ Ɂā ƗḧƑǚ˸ǃå ˤ˯ǌƙ Ɠ˸Ḫ Ü˙˟Ɠ˳˸ǃå ˥ǆ ý˦ˮǀ˸ǃå

ǆ ɏïƓ˸˰ƪ˯å ̠ƑƓƵ ýǚƤ ˥ǆ Ɠǌ˹ǆ êā̇˳ ǃå ʕǌ˹ɜ˸Ȼ ā Üʕ˱ ǃ˲å ç̇ˮ˻Ḫ āá Ɨɣƪ˦ǆ˯Üƴƽƙ̇  ƴǆā
 Üïā̆ˮǃå Ɇˮƿ Ɠǆ ƗǄơ̇ǆ ǑƼ ƗḪ̇˵ǃå ÿ˦ḧƙ Ɠǆ̠˹Ƶ Ü̇˟ Ɠ˳˸Ǆǃ  Ɨư̇Ƶ ̇˰ǂå ÿ˦ḧƙ ̠ƿ ƓǌǈƎƼ xǃî

.ß˗ˮǃå Ɇơå̇ ǆā Ü˙ɂ˦ˠ˯ǃåā ˖˲ ǃåā Üïā˘ˮǃåā 
2.4.2 ƕ ʺä̠ Ƹ˯ǁä ìˤ˹ƾǁä 

 ÿƓɜǆ ˥ǆ Ɨ ɂ̇ ǀǃå èƓḪ̇ ˵ǃå ǑƼ ˤǌǃƓǆ ñá̇ ƕ Ɨ˸ǋƓ˴˸ǃå çíƓƵ ƗḧƑǚ˸ǃå ā˙˸˰˯˴ǆ Ɇ˷ƽȻ
ƽȻ ƗḧƑǚ˸ǃå ɏ̇˸˰˯˴˸Ƽ ÜʕǋƓ˹ɜĈƪƑï ˥˻ˮˮ˴ǃ ƓĄǄ˲ǆ ïƓ˸˰ƪ˯ǙƓȺ Ɨơå̇ǃƓȺ ÿā̇ƶ˵ɂā ÿ˦Ǆ˷ Ü˥˻˻˴

 ǑǄ˲ǆ ɏïƓ˸˰ƪ˯å ÷ā̇˵ Ⱥ˸ ç̠˵Ⱥ ˥˻˟ï˦˯Ĉǆ å˦ǈ˦ɜȻ Ǚ ÿá ƗḧƑǚ˸ǃå ɏ̇˸˰˯ ǆ˴ Ɇ˷ ƽȻ Ɠ˸ǌǃāá
 ƴɂ˦˹ƙ ǏǄƵ ɊǀƼ Ɇ˸ƶȻ ǑˮǄƪ ̇˸ ˰˯˴ǆ ÿ˦ɜȻ ÿá ˥ǆ ĄǙ̠ƕ ʕǌ˯Ƽ̇ƶǆ ýíƓƙ ǑƼ ÿ˦ƹˮ̇ǒ ʕǌǈǕ

ɂïƓ˸˰˯ƪå èƓƿǚƶȺ ɉƓ ƙïǙåā ƗɂïƓ˸˰˯ƪǙå Ɨˢƽ˲˸ǃåʼå̇ ƺƞ èǙƓ˱ǆā ɖ˟Ɠ˹ǆ ǑƼ ƗḪ̇ ˯˵ǆ Ɨ Ɨ
 ÷ā̇˵ ǃ˸å çïåíã ɖɂ̇Ƽā Ü÷ā̇˵ ǃ˸å ̝ơƓƮ ƴǆ ĄƓɂïāí ÷Ɠ˸˯ƞǙå ̝ Ǆɣ˯ǒ å̆ǋ ÿǕ Üçí̠ƶ˯Ĉǆ
 ǉ̆ǋ Ɇ˷ ƽƙ ÿƓơǕå ˥ǆ ̇˻˰Ḫ ǑƼā ÿ˦Ǆ˸ƶȻ ˃ Ḫ ƗƼ̇ƶ˸ǃ Ɨɂïāí çï˦˶ Ⱥ çïƓɂ̊ǃåā Ü̠ǒ̠˱ǃå

Ȼ üǚ˸ǃå ˥ɂ̇ ˸˰˯˴˸ǃå ÿǕ Ɠ˸ǌ˻ǈƓƛā Ý˙˟Ɠ˳˸ǃå Ɇ˻Ǆǀ˯ǃ  ƗǄ˻ƪā ƓǌǈǕ ÜƓȻåā˚ǃå˯˴ çíƓƵ ÿ˦ƶ˯˸
.ˤǌǈ˦Ƽ̇ ƶȻ ˥ǒ˘ǃå ñƓ˹ǃå ˥ǆ ˤǋ̇ ˻ƹ ƴǆ ƗɂïƓ˱˯ǃå èǙƓ˶ƙǙå ýǚƤ ˥ǆ ó̇ ƽǃå ǑƼ ïƓ˸˰˯ƪǙƓȺ 

3.4.2 îƑ˶ˮ˭ƨǗä Ʉ˰Ǆ ƕḨ˗˳ǂǁ ǏƳƑ˷˴ǁä ˛˴˱˭ǁä 
  ʕǌǃ Ơ˸ Ȼ˴ xǃî ÿǕ ÜƓǌ˻Ƽ ïƓ˸˰ƪ˯Ǚå ÿāí˦ǒ Ǒ˯ǃå ƗƵƓ˹˶ ǃå ʕǌƼ ƗḧƑǚ˸ǃå ā̇˸ ˰˯˴ǆ ̆ˮ Ȼ˲
 ˘Ƽå˦˹ǃå) ïƓ˸˰˯ƪǙå Ɇ˲ǆ ÷ā˙˵˸Ǆǃ ƗƮƓ˳ǃå ˤǌƙ̇ ˮƤā ˤǌ˯Ƽ̇ ƶǆ ƗƼƓưã ˤǌ˹ɜ˸Ȼ ˃ Ḫ ˤ ˻ǀ˯ƕ
 èåïƓ˸˰˯ƪǙå ˥ǆ çï˦ˠƤ Ɇƿá èåïƓ˸˰˯ƪǙå Ơ ˶˯ƪ ßå̇ ƞǗå å˘ǌƕ þƓ ʿǃå ýǚƤ ˥ǆ (Ɨ ǆǚƪǙå

ɂ̇ ƺǃå èƓƵƓ˹˶ǃå ǑƼ ˥ɂ̇ ˸˰˯˴˸ǃå ˗ơá ˣǃî ˥Ƶ ˙ˮƵ ˗ƿā ÜǑƵƓ˹˶ǃå ˤǌ˶˶˳ƙ ˥Ƶ Ɨ
 ÜƓǌ˯ǃåðã ˣ˹ɜ˸Ȼ Ǒ˯ǃå Ɨǃ˦ǌ˱˸ǃå ßƓ ƬǕå èíåð Ɠ˸Ǆǂ" :ý˦ǀǃƓȺ Ɨƪåïí ˤǌ˯Ǆ˸Ƭ ɏ˘ǃå ƗḧƑǚ˸ǃå
 èå˦˹ƪ í̠Ƶ ÿá Ǐǃã èƓƪåï̠ǃå ̇˻˵Ĉƙ xǃî ǏǄƵ çāǚƵā ÝƓǌǄƺ˵ƙ Ǒ˯ǃå ç̇˟Ɠ˳˸ǃå ̞Ǆƿ Ɠ˸Ǆǂ

˰˯ƪǙå ƗƵƓ˹˶ ǃå ÷˦ǈ ǑƼ üǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå ç̇ˮƤƑƓƶǃå ƴǆ ǑƕƓ˱Ȼã Ɇɜ˵Ⱥ Ɋ ƙ̇ ƙ ƗɂïƓ˸ ǏǄƵ ˗
 ýƓ˸ǃå ñáï ʕȻ̠ǀƙ ǑƼ ̝ƹ̇ǒ üǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå ÿá ˦ǋ Ɨ˸ǋǕå ˥ǆ ï̠ǀǃå ̨ƽ˹Ɂā ÜïƓ˸˰ƪ˯Ǚå
 Ɋƪ˦˯˸ǃå ǑƼā Üç̇ˮ˻Ḫ ˦˸ǈ èƓǈƓɜǆã ǊȻ̠ǃ āá åĄ̇ˮ˻Ḫ Ɠǆã Ɲ˯˹ ǃ˸å û˦ƪ Ɠǌ˻Ƽ ÿ˦ɜȻ Ǒ˯ǃå ƴɂïƓ˵˸Ǆǃ

ƞ˦ǃ˦˹ḧ˯ǃå èƓƵƓ˹Ʈ ǑƼ ïƓ˸˰ƪ˯Ǚå üǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå ̆ˮ Ȼ˲˱ơ ˙ˮḪ ˤɜ˲Ⱥ Ɨ ǃƓƶǃå Ɠ ǑƼ Ɠǌ˸
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 Ɨǆ˗˳ǃå èƓƵƓ˹Ʈā ƗƑ̊ ˱˯ǃƓȺ ƴ ˮǃå ˥Ƶ íƓƶ˯ƕǙå Ɇ˷ƽȻ ˣǃî ɆƕƓǀǆ ÜƓǋ˦˸ǈ ƗƵ̇ ƪā ûå˦ƪǕå
.Ɨ ˶˳˵ǃå 
4.4.2 ƛ˭˷˶ǁä Ƒ Ɯˤǁˤ˷ḥƗ 

 ƗǃƓƶǃå Ɨƞ˦ǃ˦˹ḧ˯ǃå èƓƵƓ˹˶ Ǆǃ ʕǌǃƓǆ ñáï ʕȻ̠ǀƙ ƗḧƑǚ˸ǃå ˥ɂ̇˸˰˯˴Ĉ˸ǃå ̆ˮ Ȼ˲ Ɋƪ˦˯˸ǃå ǑƼ
Ǚå Ɨƽ˶Ⱥ ðƓ˯˸ƙā ˦˸˹ǃå ǑƼ Ɨƶɂ̇ ƪ ƓǌǈǕ ƗḧƑǚ˸ǃå ßǙ˓ ǋ ǉƓ ˯ǈå æ˘ƞ Ɇƞá ˥ǆ å˘ǌǃā ÜïƓḧ˯ơ

 āá Ɲ˯˹˸ǃå å˘ǋ ˥ǆ ˗˻ƽ˯˴Ȼ ÿá ǑḧƑǚ˸ǃå ˙˸˰˯˴˸Ǆǃ ˃ Ḫ Ơư˦ǒ ÿá Ɇ˸ƶǃå ˗Ƒåï ǏǄƵ ˔˱Ȼ
 ÜƗǆ̠˳ ǃå āá Ɲ˯˹ ǃ˸å ǑƼ ïƓḧ˯ơå üƓ˹ǋ ÿƓḪ åîã Ɠǆ Ơư˦ƙ :Ąǚùù˰˸Ƽ ÜƗǃƓ˰˸ǃå ƗơƓ˹ǃå ˥ǆ Ɨǆ̠˳ ǃå

ƑƓɁ̊ǃå ÿáā Üû˦ ǃ˴å ǑƼ Ɨ˶ơ ̇ˮǂá xǄ˸Ȼ ÿƓḪ åîã Ɠǆā ÜƗǆ̠˳ ǃå āá Ɲ˯˹Ĉ˸ǃå ˥Ƶ Ąå̠ƞ ÿ˦ưåï ˥
 ç̇ˮ˻Ḫ Ɨ˸  ʾßƓ˵ǈɀā ç̇ˮ˻Ḫ ĄƓơƓɁïá ɖ˻ǀ˲ƙ Ǌ˹ɜ˸Ȼ Ɨɣ Ⱥ˴ ç̇˯ƽǃ Ɲ˯˹ Ǆ˸ǃ ç̇ǌ˵ǃåā ïƓḧ˯ơǙå ÿǕ
 Üç̊˸˻ Ĉ˸ǃå ƗḧǄ˸ǃå èåî ƗɂïƓ˸˰ƪ˯å ó Ƽ̇ ˥Ƶ çíƓƵ ƗḧƑǚ˸ǃå ā̇˸ ˰˯˴ǆ ̟ ǒ˲ å̆ǃ ÜçƋ˵˹ Ǆ˸ǃ

 ̇Ƽ Ɨ˹ǀƙ āá ÷å̇˯Ƥå çßå̇ƕ āá Ɠƞ˦ǃ˦˹ḧƙ ɆɜƬ ǑƼ xǃî ÿƓḪ Ąßå˦ƪǆ ɆǆƓƶ˯ǃå ˤ˯ǒ ç˗ɂ ƓǋïƓ ˯ƵƓȺ Ɠǌƶ
 ĄƓǃƓƹ ̝ˮ˴ǃå å̆ǌǃā Ýû˦ ǃ˴å ǑƼ ɖˮ˴ ǃå āá ÜƗ˴ƼƓ˹ƙ Ɨ˱ ƙå̇˯ƪå ç̊˻ǆ āá ÜɏïƓ˱˯ǃå ̇˴ ǃå xǄ˸ƙ

.ƗḧƑǚ˸ǃå ˥ɂ̇˸˰˯˴ ǃ˸å Ɇˮƿ ˥ǆ ĄƓǄ˟ ̇˰ǂá Ɠƞ˦ǃ˦˹ḧ˯ǃå èƓḪ̇Ƭ ÿ˦ḧƙ Ɠǆ 
5.4.2 éĀ˗˱ǁä çƑ ˯ Ɨä̠ ˭ƨä 

 ï ˔ơƓƮ þǚƵåā ïƓ Ƥå Ɨ˟Ɠ˴ ƕ êā˙˳ǃå Ɨ ˱ ƙå̇ ˯ƪƓȺ ˗˶ǀȻĈ˸˴ǃå) ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá ˙˸˰˯
 ÿǕ ÜǑǃāǕå ˤǋïƓ˸˰˯ƪå ˥ǆ èƉƼƓɜ˸ǃå ƗȻƓǌ˹ǃå ǑƼ  å˦˹˱Ȼ ÿá ˥ɜ˸Ȼ ˃ Ḫā Ǒ˯˸Ⱥ (ǑḧƑǚ˸ǃå
 ʕǌǆƓǆå ÿá å˦Ḫï̠ǒ ÿá ƗḧƑǚ˸ǃå ā̇˸ ˰˯˴ǆ ǏǄƵ Ɠ˸Ḫ Ü̠ƕǕå Ǐǃã ÿ˦ḧƙ ˥ǃ ïƓ˸˰ƪ˯Ǚå Ɨǀʿơ

 ˥ǆ)5 -10 ƪ˯å ǏǄƵ ̠ƑƓƵ ɖ˻ǀ˲ƙ ˥ǆ å˦˹ɜ˸˯ǒ ÿá Ɇˮƿ Ɠǌ˻Ƽ ÿā̇˸ ˰˯˴Ȼ (èå˦˹ƪ˰ ÜˤǌƙåïƓ˸
 ˥ɜ˸Ȼ Ɨ ǃƓƵ ˦˸ǈ èǙ˗ƶǆ èåî ƗɂïƓ˸˰˯ƪå ó̇ Ƽ ǑƼ ç̇ ǆƓƺ˸Ǆǃ ƗḧƑǚ˸ǃå Ǐƶ˴ƙ ˔ˮ˴ǃå å˘ǌǃā

) þƓƶǃå æƓ˯˯ǂǙå ƗǈƓɜǆã ʕǌǒ̠ǃ āá ˥˻Ǆ˸˲˯ Ĉǆ ˥ɂ̇˸˰˯˴ ǃ˸ ƗȺå̆ƞ ÿ˦ḧƙ ÿáIPO ýǚƤ ˥ǆ āá (
 ïƓs˯ǈǙå ǑƼ ÿ˦ƹˮ̇ǒ Ǚ ˥ɂ̇˸˰˯˴ ǃ˸å ̝Ǆƹá ÿǕ ÜçïíƓǈ ÿ˦ḧƙ çíƓƵ Ǒ˯ǃåā îå˦˲ ƪ˯Ǚåā êƓǆ̠ǈǙå

ǃ ̝ˮ˴ǃå å̆ǌǃā ÜƓǌƙåïƓ˸˰ƪ˯å ǏǄƵ ̠ƑƓƶǃå Ɨɂâ̇ǃ Ɇ˸˯˲Ĉ˸ǃå þƓƶǃå æƓ˯˯ǂǙå ǏǄƵ ý˦˶ Ǆ˲
 ɖƼå˦˯ƙ ʕǌǒ̠ǃ Ɨǃ˦˴˻ ǃå èåïƓƤ ̞ǈƓḪ åîã Ɠǆ ƗƼ̇ƶǆ ǑƼ ÿ˦ƹˮ̇ǒ ú˦ƪ ƗḧƑǚ˸ǃå ÿā̇˸ ˰˯˴ ǃ˸å

) ˥ ƕ˻ ̠ƿā Üʕǌǃ þ̠ǀĈ˸ǃå ïƓ˸˰ƪ˯Ǚå ó Ƽ̇ ƴǆBenjamin and Margulis 2005 ÿã (
Ƒ̠Ɠƶǃå å˦ǀǀ˲Ȼ ƗḧƑǚ˸ǃå ɏ̇˸˰˯ ǆ˴ èƓ ˱ ƙå̇ ˯ƪå ˥ǆ í˗Ƶ ýǚƤ ˥ǆ ˤǌƙåïƓ˸˰˯ƪå ǏǄƵ èå

 āá ƗḪ̇ ˵ǃå ƴ ƕ āá ˥˻˴ƪ˓˸ǃå Ǐǃã ˙˸˰˯˴˸ǃå ˤǌƪá ƴ ƕ āá þƓƶǃå æƓ˯˯ǂǙå :Ɠǌ˹ǆ êā˙˳ǃå
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 Ɇǀǈ āá Üýāå̠˯Ǆǃ ƗǄƕƓƿ āá ƗǄƑƓƪ ʕǌƪá ɆƕƓǀǆ ĄƓ˹ǄƵ Ɨǃāå̠˯ǆ ƗḪ̇Ƭ ƴǆ îå˦˲ ƪ˯Ǚå āá êƓǆ̠ǈǙå
Ɠƶǃå èƓȺƓ˯˯ǂǙå ÿǕ ˥ɂ̇ Ƥà ˥ɂ̇ ˸˰˯˴ǆ Ǐǃã ˤǌƪǕå.ĄåïíƓǈ ÿ˦ɜȻ Ɠǆ çíƓƵ þ 

5.2 ǏḥƏǘ˶ǁä üƑ˶ǁä ðà̠ Ɠ îƑ˶ˮ˭ƨǗä ˗˹ǐƑƴǄ 
 ÿ˦ǀǄ˯ǒ ˥ǒ̆ǃå ýƓ˸ƵǕå ýƓƞï ǑƼ Ɠǋ̇Ƽå˦ƙ ̝ƞå˦ǃå ̋ ƑƓ˶ ǃ˳å Ɠ˹ǋ ïƓ˸˰ƪ˯Ǚå ̇˻ǒƓƶ˸Ⱥ ̠˶ ǀȻ
 ĄƓ˯ƿā ÿ˦ ǀ˷Ȼ ʕǌǈǕ ýƓ˸ƵǕå ƗḧƑǚǆ Ɠǌƙí̠ơ ̇ǒ˻Ɠƶǆ Ǒǋā ÜǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ƕ Ɇɂ˦˸ ǃ˯å

åʾ˶̠ ǆ ɏî óƓ˳Ƭá ˥Ƶ ̟ ǃ˲å ǑƼ Ąǚɂ˦˟ ʕǌǒ̠ǃā Ɨɂ˦ƿ Ɇ˸Ƶ èƓʾǚƤƋȺ ÿāðƓ˯˸ɂā ÜƗ
 ǑƼ ̇˸˰˯ Ĉ˴Ȼ Ǒḧǃ ̇ǆǕå ̝Ǆɣ˯ǒ åîƓǆ ÿ˦ ǌ˸ƽ˯ǒ Ɠ˸Ḫ ÜɆ˸ƶǃå ʕ ǀ˻ƙ Ɨ̔Ḫ ˥Ƶ Ɨ́ƿåā ç̇ḧƼ
 ÿƓḪ åîã Ɠǆ å˦Ƽ̇ƶȻ ÿá ƗḧƑǚ˸ǃå ɏ̇˸˰˯ Ĉ˴ǆ ̠ɂ̇ǒ xǃ̆Ḫ ʕǌǃƓ˸Ƶá ǑƼ å˦˲˱˹ǒ Ǒḧǃ ā Üʕǌ˯Ḫ̇Ƭ

Ǖ Üç̇ ˻˴ǃå ˥˴˲Ⱥ ðƓ˯˸Ȼ Ɇ˱ƪ ǊȻ˗ǃ Ü÷ā˙˵ǆ ˔ơƓƮ ƴǆ Ɇ˸ƶǃå ˤǌ˹ɜ˸Ȼå ˙˸˰˯˴˸ǃå ÿ ǑḧƑǚ˸ǃ
 ÷ā˙˵˸ǃƓȺ çïåíǗå ɖɂ̇ Ƽ ǑƼ èå˦˱ƽǃƓƼ ÜýƓ˸ƵǕå ˗Ƒåï èƓ˸ƪ ó˦˶˳Ⱥ ƗǆïƓƮ ˙˻ǒƓƶǆ ǊȻ˗ǃ
 Ǒ˯ǃå èå̇ ˮ˳ǃå ˣǄ˯ƕ Ɨ˸ǋƓ˴˸ǃåā ƗḪïƓ˵˸ǃå ýǚƤ ˥ǆ Ɠǌƿǚƹå ƗḧƑǚ˸ǃå ÿƋƬ ˥ǆ ƐƬƓ˹ǃå

 :ýƓ˰ǆƋḪ ˥ǒ˗Ƒå̇ ǃå ˥˻˰ơƓ ǃå ˥ǆ ˗ǒ˗ƶǃå í˗ơ ïƓ ʹ˸ǃå å˘ǌɁā ÜƓǌǈā˗ǀƽȻ(Sudek,2006)Ü( 
(Rodriguez,2011  ÿ˦ǀǄ˯˻ƪ ˥ǒ̆ǃå ýƓ˸ƵǕå ɏ̠Ƒåï ýƓƞ̇ǃ èƓ˸˴ǃåā ̋ ƑƓ˶ ǃ˳å ˥ǆ Ąåí̠Ƶ

 ñƓ˸˲ǃå :Ɠǌ˹ǆ ̇ ƶ˵Ⱥ Ǒƽ˯ḧǈ ú˦ƪ ÜĄƓḧƑǚǆ Ąǚɂ˦˸ƙ ĄƓ˸˯ơ-   Ɨǀ˰ǃƓȺ çïå˗˱ǃå- å èåíå̇ ǒǗ
 ƗǄ˸˯˲˸ǃåĲ  ýƓ˸ƵǕå ˗Ƒåï ç̇ ˮƤ- çí˦˱ǃå-  çïåíǗå ɖɂ̇ Ƽ-  ˤˢ˹ǆ Ɠǌƕ ƴ˯˸˯ǒ Ǒ˯ǃå Ɨƞï˗ǃå
 ƴɂïƓ˵˸ǃå- ˦˸ǈ èƓǈƓɜǆã  û˦ ǃ˴å-  Ɲ˯˹˸ǃå çí˦ƞ- )ïƓ˸˰˯ƪǙå ˗ƑƓƵRIO (-  û˦ƪ í˦ƞā
 Ɨ˶˶˳˯Ĉǆ-  ýƓ˸ƵǕå ˗Ƒåï Ɇ˱ƪ-  Ɲ˯˹˸Ǆǃ ƗɂïƓḧ˯ơǙå Ɨƶ ˮˠǃå- ˴ƼƓ˹˯ǃå ƗȻƓ˸˲ǃå Ɨ- 
 û˦ ǃ˴å ʕ˱ơ-  ý˦Ƥ˗Ǆǃ ˚ƞå˦ơ í˦ƞāĲ  ÷ā˙˵˸Ǆǃ ǑƵƓ˹˶ǃå ˝˶˳˯ǃå-  ˙ɂ˦ˠƙ ƗǄơ̇ ǆ
 ƗḪ̇ ˵ǃå-  ƗǄ˸˲˯ Ĉ˸ǃå êā̇˳ ǃå û̇˟Ĳ  ïƓ ʹ˸ǃ ˙ˢ˹ǃƓɁā ÝƗǃ˦˻˴ǃåƗǀ˰ǃƓȺ çïå˗˱ǃåā ñƓ˸˲ǃå  ˥ǆ

 ǊǈǕ Üþå̊˯ǃǙåā Ʉƺ˵ǃå ýƓ˸ƵǕå íåāï Ɏ̠ǃ ÿ˦ɜȻ  ÿá :Ɠǌƕ ̠˶ ǀ̓ Ü÷ā̇˵ ǃ˸å ƗơƓƮ Ɇˮƿ
 ÿǕ xǃîā Ü̇ˮǂá Ɇ˵ƽǃå ƗǃƓ˸˯ơå ó Ƽ̇ ÿƎƼ ÜƗǄƑƓǋ çï˦˶ Ⱥ ñƓ˸˲ǃåā þå̊˯ǃǙå í˦ƞā ÿā̠ƕ
ƿ Ǒ˯ǃå ɆǂƓ˵˸ǃå ˥ǆ ̠ǒ̠ƶǃå ýǚƤ ˥ǆ Ɇ˸ƶǃå ˥Ƶ ǑǄ˳˯ǃå ǑƼ ÿ˦ƹˮ̇ǒ ̠ƿ ýƓ˸ƵǕå ýƓƞï ̠
 ÿ˦˸˯ǌĈǆ üǚ˸ǃå ˥ɂ̇˸˰˯˴ ǃ˸å ÿǕ ɏ˦ơ˻ ̇ǆá Ɨǀ˰ǃƓȺ çïå̠˱ǃå ̇ˮ ƶ˯ƙ ï̠ǀǃå ̨ƽǈ ǏǄƵā Üʕǌǌƞå˦ƙ
 ÿá Ǐǃã Ɇ˻˸ƙ ýƓ˸ƵǕå ýƓƞïā ƗḧƑǚ˸ǃå ˥˻ƕ í˦ǀƶǃå ˤˢƶǆ ÿá ˔ˮ˴Ⱥ ƗǃƓḪ˦ǃå ˙˟Ɠ˳˸Ⱥ ƗȻƓƺǄǃ
  Ɨǈǚǀƶǃå ƗǃƓ˸ǃå í˦ǀƶǃƓȺ ̞Ƽ̇ƶĈƙ í˦ǀƵ ǏǄƵ þ˦ǀƙ ɏá ç̇˲˻ Ĉǆā Ɨ˸ƪï ̇ƹ˻ā Ɨɣ Ⱥ˴ ÿ˦ḧƙ

)the financial rationality of angel contracts ˕˴ ǃā Ɨ˟Ɠ˴ ǃƓȺ ðƓ˯˸ƙ Ǒ˯ǃåā Ü(
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 ɉƓ ƙïǙå ç̇ ˯ùƼ ˙˶ƿ ˔ˮ˴Ⱥ ˣǃîā Ü˗Ʈ̇ ǃåā ƗȺƓ˯ḧǃåā ˤ ˸˶˯ǃå ǑƼ ƗƽǄḧ˯ǃå ˖˻ơ ˥ǆ Ɨ ǃƓƶƼ èåî
)Ibrahim,2008 ɖ˻ˮ ƙɣ ǑƼ ƗɁ˦ƶƮ üƓ˹ǋ ÿ˦ḧ˯ƪ ̠ǀƶǃå ǑƼ̇˟ ˥ƕ˻ Ɨǀ˰ǃå ÿā̠ƕ å̆ǌǃā Ü(

) í˗ùùơ ˗ǀƼ ÜèƓ ʾƓƽƙǙåSchwarzhkopf 2005 :Ǒǋ ÷å˦ǈá éǚƛ ǑƼ ˥˸ḧƙ Ɨǀ˰ǃå ÿá (
)1) ɆǆƓḧ˯ǃåā ɆưƓƽ˯ǃå æƓ˴ơ ǏǄƵ Ɨ˸ƑƓǀǃå Ɨǀ˰ǃå (Calculus- based Trust Ɨǀ˰ǃå ɏá :(

 ƗȻíƓ˶ ƿ˯å ƗǄ˸Ƶ ñƓƪǕå ǑƼ Ǒǋā ÜƗƿǚƶǃå ˥ǆ ç̇ɜĈ˸ǃå Ɇơå̇˸ǃå ǑƼ íå̇ƼǕå ˥ƕ˻ çí˦ƞ˦˸ ǃå
ÜƓǌƶɣƿ ˃ ǃƓḧ˯ƕ ƗǈïƓǀĈǆ Ɨƿǚƶǃå ǏǄƵ ɋƓƽ˲ǃå Ɨ˸  ʾ ǑƼ ˥˸ḧƙ )2 ƗƼ̇ ƶ˸ǃå ǏǄƵ Ɨ˸ƑƓǀǃå Ɨǀ˰ǃå (

)Knowledge- based Trust Ɠ˸ǌ˹ǆ ɆḪ ú̇ ƶȻ ˥˻˶˳Ƭ ˥˻ƕ çí˦ƞ˦˸ǃå Ɨǀ˰ǃå Ǒǋ:(
 Ɠ˸ǌ˹ǆ Ɇḧǃ Ơ˸˴Ȼ úå̇ ˟Ǚå ˥˻ƕ ɆƵƓƽ˯ǃå ˥ǆ ƣɂïƓƙ üƓ˹ǋ ÿǕ ǑƽɜȻ Ɠ˸Ⱥ ˗˻ƞ Ɇɜ˵Ⱥ ˙ƤǓå

) Ü˙ƤǓå ǊȺ þ˦ǀ ƪ Ɠ˸Ⱥ ˓ˮ˹˯ǃƓȺ3) Ɨɂ˦ǌǃå ˗ǒ˗˲ƙ ǏǄƵ Ɨ˸ƑƓǀǃå Ɨǀ˰ǃå (Identification-
based Trust ú̇ ˠǃå Ɨ ï̋ ï˗ǀƙā ýƓƶƼ Ɇɜ˵Ⱥ ˤǌƽ˯ƙ úå̇ ˟Ǖå ÿǕ çí˦ƞ˦˸ǃå Ɨǀ˰ǃå Ǒǋ :(

 Ü˙ƤǓå Ɇƞá ˥ǆ Ɨ ǄƵƓƽȺ ú̇ ˶˯ǒ ÿá Ɠ˸ǌ˹ǆ Ɇḧǃ ˥ɜ˸Ȼ ɏ˘ǃå Üíå˗˯ǆǙå å˘ǋ Ɇ˰ǆ ǑƼ ˙ƤǓå
) çïåíǗå ɖɂ̇ Ƽ ïƓ ʹ˸ǃ Ɨ ˴˹ǃƓȺ ƓǆáSudek,2006:96 ƗḧƑǚ˸ǃå ɏ̇˸˰˯ ǆ˴ ÿá Ǒ˹ƶ̓ (
åĄ̇ˮ˻Ḫ  Ąå̊˻Ḫ̇ƙ ÿā̊Ḫ̇ɂā ÿ˦Ḫï̠ǒ ǃ˯å å̆ǋ ÿ˦ɜƪ ɆƕƓǀĈ˸ǃå ǑƼā Üʕǌƙïåíã ɖɂ̇Ƽ ǏǄƵ ĄƗȻå̠ƕ ˚˻Ḫ̇

 ʕǌƶɂïƓ˵ǆ ǑƼ ïƓ˸˰ƪ˯Ǚå ʕƙ Ɠǆ åîã ýƓ˸ƵǙå Ɇƞï ɏ̠ǃ çïåíǗå ɖɂ̇Ƽ ǏǄƵ ĄƓ˶ Ĉ˹ǆ ǏǄƵ
 ÿāí̇ǒ ƗḧƑǚ˸ǃå ɏ̇˸˰˯˴˸Ƽ Üʕǌǀɂ̇Ƽ ˥ǆ á̊˱ ǒ˯ Ǚ Ąåß̊ƞ ÿ˦ɜȻ ú˦ƪ Ɇ˸ƶǃå ɖɂ̇Ƽ ÿǕ ÜƗ˭ƬƓ˹ǃå

 ÜçïåíǗå ɖɂ̇ Ƽ ßƓ˷Ƶá ˥ǆ þå̊ ˯ǃǙåā Ʉƺ˵ǃå ɖ˻ǀ˲˯ǃ ÷ā˙˵˸Ǆǃ Ɨǆðǚǃå èƓƽ˶ǃå ˥ǆ ƓǌǈǕ
 êāå̊˯ǃå ƗǈƓɜǆã Ǒǋ ƗḧƑǚ˸ǃå ɏ̇˸˰˯ Ĉ˴ǆ ƓǌǄ˷ƽȻ ɏ̇Ƥá ƗǆƓǋ ̝ǈå˦ƞ üƓ˹ǋ ÿá Ɠ˸Ḫ ÜëƓ˱˹ǃå

.˗ơåā Ɇ˸Ƶ ɖɂ̇ Ƽ å˦ǈ˦ɜ ǃ ǑḧƑǚ˸ǃå ˙˸˰˯˴˸ǃåā ýƓ˸ƵǙå ýƓƞ̇ ǃ ˥ɂïƓ˵˯˴˸ǃå ç̇ ˮƤ ˥˻ƕ 
6.2 ˗˶ˮ˭˲ć˶ǁä ƲǄ óĀƑƻ˭ǁä ƕǁß 

Ǚå ˘Ƽå˦˹ǃå) ƐƬƓ˹ǃå ÷ā˙˵˸ǃå ˔ơƓƮ ˦ǋ å˘ǌɁā ÜǊ˟Ɠ˵ǈ ˙ɂ˦ˠ˯ǃ ƴǄˠ˯ɂā ˔ƹ̇ ǒ (Ɨ ǆǚƪ
 Ɨ˸s ˯˹ǆ çï˦˶ Ɂā Ü(ƗƞïƓƤ Ɇɂ˦˸ƙ ïíƓ˶ǆ) ˥˻˻ƞïƓ˳ǃå ˥ɂ̇˸˰˯˴ ǃ˸å ˥Ƶ ̟ ǃ˲ƓȺ ̝ǃƓɣĈǆ
 ÿǙ Ü̠˻ǃå ýāƓ˹˯ǆ ǑƼ ƗḧƑǚ˸ǃå ā̇˸ ˰˯˴ Ƽ˸ å̆ǌǃā ÜƓǌƶĊƪ˦ƙā ǊƙƓ˟Ɠ˵ǈ Ɇɂ˦˸ƙ ǑƼ Ǌƙ̠ƵƓ˴˸ǃ

 āǕå Ɇơå̇ ˸ǃå ǑƼ ƗƮƓƤ çï˦˶Ɂā ÜýƓ˸ǃå ñáï ƣư ǏǄƵ çï˗ǀǃå ˤǌǒ˗ǃ ā˙˵˸ǃå çƓ ơ ˥ǆ Ɨ ǃ Ü÷
 Ǐǃã êƓ˯˲Ȼ ̇ǆá å̆ǋā Üüǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå ƴǆ ôāƓƽ˯ǃå Ɨ̔Ḫ ǏǄƵ ú̇ƶ˯ǃå Ǌ˹ǆ ̝Ǆɣ˯ǒ å̆ǋā
 ˕˸ƛ å˘ǌǃā  ÜǙ þá Ɇɂ˦˸˯ǃå ǏǀǄ˯˻ƪ ýƓ˸ƵǕå Ɇƞï ÿƓḪ åîã Ɠǆ ˗ǒ˗˲˯ǃ Ɇɂ˦˟ ɉ˦Ƭ ƴˠƿ
 ǑḧƑǚ˸ǃå ̇ ˸˰˯˴˸ǃå Ɠǌǆ̠ƿ Ǒ˯ǃåā Ɇ˸˯˲Ĉ˸ǃå üǚ˸ǃå ̇ ˸˰˯ Ĉ˴ǆ ƴǆ ôāƓƽ˯Ǆǃ ƠƑƓ˶ǈ
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)Blog,2018 ǑḧƑǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå ßƓǀ˯ǈǙ Ɨ˴Ƒ̇ǃå Ɇơå̇˸ǃƓȺ Ɠǌ˯˻˸˴ƙ Ɇ˷ ƼǕå ˥ǆ Ǒ˯ǃåā Ü(
:Ǒǋā 
1.6.2 ˗˶ˮ˭˲ć˶ǁä ƕḨîƑ˳ćǄ çƑǂ˞˭ćǄ ̞ǐ̞˰Ɨ 

 ̠ǒ̠˲ƙ ˥ǆ ̠ǂƋ˯ǃå ̝ Ȼ˱ ÜɆ˸˯˲Ĉ˸ǃå ǑḧƑǚ˸ǃå ̇˸˰˯ Ĉ˸˴ǃå ƴǆ ÷Ɠ˸˯ƞǙå ˥ ǆ˻Ƌƙā ÿƓ˸ư ̠ƶȺ
ÿá ̝ Ȼ˱ å̆ǌǃā ÜƐƬƓ˹ǃå ÷ā̇˵ ǃ˸å Ɇɂ˦˸ƙ ˥ǆ ǑḧƑǚ˸ǃå ̇˸˰˯ Ĉ˸˴ǃå úå̠ǋá ƶǃå ˥˸˷˯ǒ ô̇

 Ʉƿå˦˸ǃå ˥˻˸˷ ƙā ƗḪïƓ˵˸ǃƓȺ ƗǀǄƶ˯Ĉ˸ǃå ̝ǈå˦˱ǃå ɏïƓḧ˯ƕǙå ÷ā̇˵ ǃ˸å ̝ơƓ˶Ⱥ óƓ˳ǃå þ̠ǀ˸ǃå
 Ǒ˯ǃå Ɨǀɂ̇ɣǃå ǏǄƵ ß˦˷ ǃå ɊǄ˴ƙ ̝ Ȼ˱ ɏá Üüǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå Ɠǋ̆˳ ǒ˯ ÿá ǑƼ ̝ƹ̇ƙ Ǒ˯ǃå
 ̇˸ ˰˯˴Ĉ˸ǃå ̇ǌsĈȻ ʕǃ åîã Ü÷ā̇˵ Ǆ˸ǃ ǊǄɂ˦˸ƙ í̇˱ Ĉ˸Ⱥ üǚ˸ǃå ̇˸˰˯ Ĉ˸˴ǃå Ɠǌƕ üïƓ˵Ȼ ÿá ̠ɂ̇ƙ

Ɨ˲Ǆ˶ǆ .ƗḪ̇˵ǃå ëƓ˱˹ǃ ƓĄƪƓƪá ƓĄ˟̇Ƭ ̞ ǃ˴ Ǌ˯ḪïƓ˵Ĉǆ ÿá ˥ǆ ̠ǂƋ˯ǃåā ÜƗḪïƓ˵Ĉ˸ǃå ǑƼ 
2.6.2 ˗˶ˮ˭˲˶ǁä çƑ ǆƑɚǄâ ˢ˯Ɵ ˗ǐ˕ƾƗ 

 ƗƼ̇ƶǆ ƗǃāƓ˲Ĉǆ ̝ Ȼ˱ ɏã ÜǊǃƓǆ ñáï íā̠ơ ˥ǆ ̠ǂƋ˯ǃå ̝ Ȼ˱ ǑḧƑǚǆ ̇˸ ˰˯˴ǆ ɏá Ɨ˲ƙƓƽĈǆ Ɇˮƿ
Ɠ˳˸ǃå ǑƼ Ɨ ˳ɂïƓ˯ǃåā Ɨ ǃƓ˸ǃå Ǌ˯˻ƽǄƤā ǊƙƓǆƓ˸˯ǋåā ƗɂïƓ˸˰˯ƪǙå Ǌ˯ˢƽ˲ǆ ˤ˱ơ ˤǂ˟ Ɠ˸Ḫ Üç̇

 Ɇ˸˯˲Ĉ˸ǃå üǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå ÿƓḪ åîã Ɠǆ ʕǌƽǃ ƓĄ˷Ȼá ôāƓƽ˯Ǆǃ ƗǄ˸Ƶ ƗƮ̇Ƽ x ƶɣƙ ÿá ̝ Ȼ˱
 ̇˸ ˰˯˴Ĉ˸Ǆǃ Ǌǆ̠ǀƙ ɏ̆ǃå ô ƶ̇ǃå ÿ˦ɜȻ Ǐ˯ơ ÜƓǌƞƓ˯˲ƙ Ǒ˯ǃå ýå˦ǆǕå ̇˻Ƽ˦ƙ ǏǄƵ çï̠ǀǃå ʕǌǒ̠ǃ
 ǑƼ ÜèƓưāƓƽ˸ǃå ɖ˻ƶĈȻ ̠ƿ èƓǄɣǃå ˥ǆ ǑǃƓƶǃå Ɏ˦˯˴˸ǃå ÿǕ ÜƗǃƓ˸ǃå Ǌƙåï̠ǀǃ ĆāƓ˴ǆ üǚ˸ǃå

˥˻ơ  Ɇɂ˦˸ƙ íā̠ơ ƗƼ̇ƶǆ ÿã Ü̇˸ ˰˯˴ ǃ˸å þƓ˸˯ǋå Ǒ˹˰ǒ ̠ƿ èƓǄɣǃå ˥ǆ ˞ ƽ˳˹Ĉ˸ǃå Ɏ˦˯˴˸ǃå ÿá
 ̠ɂ̊ƙ ç̠˻ƞ ƗɂïƓ˸˰ƪ˯å ƗǀƽƮ  ðå̇ơå ǏǄƵ ̠ƵƓ˴Ĉƪ  ÷ā̇˵ ǃ˸ƓȺ óƓ˳ǃå ǑḧƑǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå

.ïƓ˸˰˯ƪǙå ˤ˱ơ ˥ǆ 
3.6.2 ǏḥƏǘ˶ǁä ˗˶ˮ˭˲˶ǁä ƲǄ ƕƾƙ ÞƑ˷Ɠ 

˹ƕ ˔Ǆˠ˯ǒ ˥˻˻ḧƑǚ˸ǃå ˥ɂ̇ ˸˰˯˴˸ǃå ˥ǆ Ɇɂ˦˸˯ǃå ÿƓ˸ư) ÷ā˙˵˸ǃå ˙ǒ˗˸Ƽ Üˤǌƶǆ Ɨǀƛ ßƓ ˘Ƽå˦˹ǃå
 x Ȼ˸̠ǀƙ ǑƼ ĄƓ˯ƕƓƛ Ǌǈ˦Ḫā Ü̇˸ ˰˯˴ Ǆ˸ǃ óǚƤǙåā çßƓƽḧǃåā Ɨʾ˦ ƛ˦˸ǃå ̇ǌsȻ ÿá ̝ Ȼ˱ (ƗǆǚƪǙå
 ˙˸˰˯˴˸ǃå ˥ǆ Ɇɂ˦˸˯ǃå ˥˻ǆƋƙ ˥˸˷ ƪ ˤǌƶǆ Ɨǀ˰ǃå ßƓ˹ˮƕ ǊǈǕ Ɨ˴ƪ˓˸ǃå ˥Ƶ ô̇ ƶǃå

.xǃ˯Ɠƪï ÿā̠ǀƽɂā x  ̓Ɨǀ˰ǃå ÿā̇˸ ˰˯˴ ǃ˸å ̠ǀƽƪ Ǚɀā ÜǑḧƑǚ˸ǃå 
4.6.2 ƺǏḥƏǘ˶ǁä ˗˶ˮ˭˲˶ǁä çƑǄƑ˶˭ǉä ˢǊ 

 ÿá Ɇˮƿ ǑḧƑǚ˸ǃå ̇˸˰˯˴˸ǃå Ɨsƽ˲ǆ ǑƼ x Ḫ˯̇Ƭ Ɲǆí ˥ɜ˸Ȼ ˃ Ḫ ë̇˵ ƙ ÿá ƓĄ˷Ȼá ̝ Ȼ˱
 ̇˸ ˰˯˴Ĉǆ þƓ˸˯ǋå ̇˻˰Ĉƙ ÿá Ɇ˸˯˲Ĉ˸ǃå ˥ǆ ÷ā̇˵ ǃ˸å ç̇ḧƼ ÿƓḪ åîã Ɠ˸ǆ ̠ǂƋƙā ÜɆɂ˦˸ ǃ˯å ̝Ǆɣƙ
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ǌǄɂ˦˸ƙ íå̇˸ǃå (Ɨ˸s ˹˸ǃå) ƗḪ̇˵ǃå ̞ǈƓḪ åîã :ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƶƼ ÝɆ˸˯˲Ĉ˸ǃå üǚ˸ǃåƓ  ĄƓḧƑǚǆ
 Ɇɂ˦˸ ƕ˯ å˦ǆƓƿ ˥ǒ̆ǃå ˥ɂ̇˸˰˯˴Ĉ˸ǃå ƴǆ ɆƮå˦˯ǃå ˥˴˲˯˴Ĉ˸ǃå ˥ Ƽ˸ ÜǑǆǚƪå ú̇˶ǆ Ǒǋ
 Ǐǃã ĄƓǃƓƹ ÿ˦Ǆ˻˸Ȼ ÿā̇˸ ˰˯˴Ĉ˸ǃå ÿǕ ÜǑưƓ˸ǃå ǑƼ Ɠǌǃ ƗǌƕƓ˵Ĉǆ Ɨ˭ƬƓǈ Ɨǆǚƪå úïƓ˶ǆ
.Ɠǌ˻Ƽ Ɇ˸ƶǃƓȺ Ɨơå̇ǃƓȺ ÿā̇ƶ˵ɂā Ąå̠˻ƞ Ɠǌǈ˦˸ǌƽȻ Ǒ˯ǃå Ɨy Ɠ˹˶ ǃå èƓ˶˶˳˯ǃå ǑƼ ïƓ˸˰ƪ˯Ǚå 

5.6.2 ɀ˗ƺ îƑ ˭ƢäƕȹƑ˷ƴȸ óĀƑƻ˭ǁä ɔ 
 å˦ǈ˦ɜȻ ÿá ˥˻Ǆ˸˲˯ Ĉ˸ǃå ƗḧƑǚ˸ǃå ˥ɂ̇˸˰˯˴Ĉ˸ǃå ƗǄ˴Ǆƪ ƗǄƕƓǀ˸ǃ ôāƓƽ˯ǃå ɖɂ̇Ƽ ïƓ˯Ƥå ̠˹Ƶ ̝ Ȼ˱
 ßƓ˹ƛå çïå̠˶ ǃå ǑƼ ʕǋí˦ƞā ÿǕ ÜǑưƓ˸ǃå ǑƼ ƗǄƛƓ˸Ĉǆ èƓ˵ƿƓ˹Ĉǆā ôā̇Ƶ ǑƼ å˦ḪïƓƬ ̠ƿ
 ˦˶ ǃ˲å ʕ˯ƪ˻ ÿƓḪ åîã Ɠǆ ̇˻ Ḫˮ ̠ơ Ǐǃã í̠˲Ȼ ǊǈǕ ÜƗ˸ǋǕå ƗȻƓƹ ǑƼ ̇ǆá ̠ƶĈȻ èƓ˵ƿƓ˹Ĉ˸ǃåý 

.Ǌǆ̠Ƶ āá (ǑǆǚƪǙå ú̇˶˸ǃå) ÷ā̇˵ ǃ˸å ǊĈƞƓ˯˲ƪ ɏ̆ǃå ǑḧƑǚ˸ǃå Ɇɂ˦˸ ǃ˯å ǏǄƵ 
7.2 ƕ ˲ƺƑ˷˭ǁä æ̆ ˹˶ǁäĀ ƕ ˲ƺƑ˷˭ǁä ýˤǊƻǄ 

ÜǊǄǃå ̠ˮƵ) æƓ˯Ĉḧǃå ˥ǆ í̠Ƶ ˥ƕ˻2018Ü˗˸ơá) (2006 Ɏ˗˸Ⱥ í˗˲˯ƙ Ɨ˸ˢ˹˸ǃå Ɨ ˴ƼƓ˹ƙ ÿá (
 úïƓ˶˸ǃå Ɨ˭˻ƕ ǑƼā ÜƗ ˭˻ˮǃå èƓȻ˗˲˯ǃåā èå˗ǒ˗ǌ˯ǃå Ɨǌƞå˦ǆ ǏǄƵ Ɠǌƙï˗ƿƓ˱˯ǃå ˕˲˯Ƽ Ǒ˯ǃå Ɨɂï

 Ɠǌ˻ˠƶƙā Ɇ˷Ƽá Ǒ˴ƼƓ˹ƙ ˚Ḫ̇ ǆ ǑƼ Ɨ ǆǚƪǙå ˘Ƽå˦˹ǃå Ɇƶ˱ƙ Ɇǋ ÜƗ ǆǚƪǗå ƗƼ̇ ˻˶Ǆǃ ˘Ƽå˦ǈ
 āá Ɨ ʸƓ˹Ʈ èƉ˵˹˸Ǆǃ Ǒ˴ƼƓ˹˯ǃå ˚Ḫ̇ ˸ǃå ˙ƛƋ˯ɂā Ü˦˸˹ǃåā Ɨɂïå̇ ˸˯ƪǙåā ßƓǀ ǃå ǏǄƵ çï˗ǀǃå

 Ɨ ǆ˗˳ǃåĲ  Ɨ ǆǚƪǗå úïƓ˶˸Ḫ-  èíåð Ɠ˸ǄḧƼ ÜƗ ʾ˦˴ǃå Ɨ˶˲ǃå :Ɠ˸ǋ ˥˻ƪƓƪá ˥˻ǄǆƓƶȺ
˲ǃå èǙƓ˱˸ǃå ˞ƶȺ ǑƼ ú̇ ˶˸ǃå ˚˻˸ƙā ÜǑ˴ƼƓ˹˯ǃå ç̊ Ḫ̇ ǆ ç˦ ƿ èíåð ú̇ ˶˸Ǆǃ Ɨ ʾ˦˴ǃå Ɨ˶

 æ̇ ǀǃåā ǊƙƓǆ˗Ƥ ǑƼ ÿƓǆǙåā ÜƓǌ˻Ƽ ïƓḧ˯ƕǙåā Ɨ ǆǚƪǙå Ɨ ǃƓ˸ǃå èƓ˱˯˹˸ǃå ǑƼ ˚˻˸˯ǃå :Ɇ˰ǆ
:ǑǄǒ Ɠ˸ ʼ Ɨ ˴ƼƓ˹˯ǃå ɏ˗ƶȺ ðå̇ ƕã ˥ɜ˸Ȼ ā ÜƗ˷ƽ˳˹ǆ ƗƽǄḧ˯Ɂā çí˦˱Ⱥ ǊƙƓǆ˗Ƥ ˤȻ˗ǀ˯ƕ Ǌ˹ƑƓɁð ˥ǆ 

1.7.2 ˭ǁä çäî˕ƾǁäƕ ˲ƺƑ˷ 
 ˛ƼƓ˹˯ǃå ˥ǆ Ɠǌ˹ɜ˸ƙ Ǒ˯ǃåā Ɨ˸ˢ˹˸Ǆǃ Ɨ ǄƤå˗ǃå èåï˗ǀǃåā Ɇǆå˦ƶǃå ɄǄ˯˳ǆ Ɇ˰˸ƙ Ɨ ˴ƼƓ˹˯ǃå çï˗ǀǃƓƼ
 Ɠǌ˯˻˴ƼƓ˹ƙ ˤ ˢƶƙ èƓ˸ˢ˹˸Ǆǃ ˥ɜ˸ɂā ÜˤƑǚǆ Ǒ˴ƼƓ˹ƙ ƴƿ˦ǆā ƗǈƓɜǆ Ɠǌǃ ɖǀ˲ƙā ÜɆ˷Ƽá Ɇɜ˵Ⱥ

 ÿāƓƶ˯ǃåā ɄǃƓ˲˯ǃå Ǐǃã ß˦˱Ǆǃå ýǚƤ ˥ǆĲ  ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ƕ ïƓ˸˰˯ƪǙƓḪ- ɏ˘ǃå  ˙Ƽ˦ǒ
Ɠǌǃ  ɖǄƶ˯ǒ Ɠ˸ ʼ ƗƮƓƤā ÜƗȻíƓƶǃå ƗǃƓ˲ǃå ǑƼ Ɠǌ˻ǄƵ ý˦˶˲ǃå Ɠǌ˹ɜ˸Ȼ Ǚ ˗ƿ èƓ ǈƓɜǆɀā íïå˦ǆ

.Ɠ ƞ˦ǃ˦˹ḧ˯ǃƓȺ 
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2.7.2 ƕ ˲ƺƑ˷˭ǁä æ̆ ˹˶ǁä 
 Ɇ˰˸ƙ Ǒǋā Üû˦ ǃ˴å ǑƼ  Ɨ˸s ˹˸Ḫ  ƗǆǚƪǙå ç̆ƼƓ˹ǃå āå ǑǆǚƪǙå ú̇˶ ǃ˸å ̇ǌsǆ ̨ɜƶƙ

˱ǃƓḪ "˛ƼƓ˹˯ǃå èǙƓ˱ǆ ˗ơå ǑƼ Ǌ ˴ƼƓ˹ǆ ǑƿƓȺ ˥Ƶ ú̇ ˶˸ǃå í̇ ƽƙā ˚˻˸˯ǃåāá çí˦  ƗƽǄḧ˯ǃå- 
 èƓǆ˗Ƥ  çßƓƽǂ-  èƓǆ˗˳Ǆǃ ïƓḧ˯ƕǙåā ˙ɂ˦ˠ˯ǃåā ˖ǒ˗˲˯ǃå-  ɖǀ˲˯ƙā Ü"ƗȺƓ˱˯ƪǙå ƗƵ̇ ƪ

 ÜƗ ǆǚƪǙå ç˘ƼƓ˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå èåï˗ǀǄǃ ˚˻˸˯˸ǃåā Ɇ˰ǆǕå ýǚƺ˯ƪǙå ýǚƤ ˥ǆ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå
Ü˗˸ơá) ƓǌƼ̇ Ƶ ˗ǀƼ2006åï˗ǀǃåā èƓ ƞ˦ǃ˦˹ḧ˯ǃåā úïƓƶ˸ǃåā èåïƓǌ˸ǃå ƗƵ˦˸˱ǆ :ƓǌǈƋȺ (å è Ǒ˯ǃ

 ƴƼƓ˹ǆā ˤ ʾ êƓ˯ǈå :Ɠ˸ǋ ˥˻ƪƓƪå ˥ɂ̇ ǆá ɖ˻ǀ˲˯ǃ ƓǋïƓ˸˰˯ƪåā Ɠǌǀ ˴˹ƙ Ɨ ʼ̇ ˶˸ǃå çïåíǙå ƴ ˠ˯˴ƙ
 ˥˻ƕ Ɠ˸ ̓úǚ˯ƤǙåā ̊˻˸˯ǃå ˥ǆ ƗǃƓơ ̠˻ǂƋƙ Üÿ˦ Ƽ˴Ɠ˹˸ǃå ʕǌǃ Ǌǀǀ˲Ȼ Ɠ˸ǆ ǏǄƵá ßǚ˸ƶǄǃ
 ˘Ƽå˦˹ǃå èƓǆ˗Ƥ ï˦ˢ˹ǆ ˥ǆ Ɠǌƽɂ̇ ƶƙ ˖ơƓ Ǆǃ ˥ɜ˸Ȼ Ɠ˸Ḫ ÜǊ ˴ƼƓ˹ǆā ǑǆǚƪǙå ú̇ ˶˸ǃå

ǈƋȺ Ɨ ǆǚƪǗå çí˦˱Ⱥ ƓǌƙƓǆ̠Ƥ ʕȻ̠ǀƙ ǏǄƵ Ɠǌƙï̠ƿ ǑƼ ƗǆǚƪǗå ̆Ƽå˦˹ǃå û˦ƽƙ ̇˶Ƶ˹ :Ɠǌ
 ïƓḧ˯ƕǙåā ç̊ ˻˸ǃå ǉ˘ǌƕ ɋƓƽ˯ơǙå ǑƼ Ɠǌƙï˗ƿ ƴǆ Üûå˦ƪǙå ǑƼ Ɠǋ̇ ˻ˢǈ ˥Ƶ ǉ̊ ˻˸˯ƕ āá Ɇƿá ƗƽǄḧ˯Ɂā

 ˛ƼƓ˹˯Ǆǃ Ɨ˹˻ƶǆ èƓ ˱ ƙå̇ ˯ƪǙ ƓǌƵƓ ƙƎȺ Ɠǌ˻ƼĲ ÜǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ƕ ïƓ˸˰˯ƪǙƓḪ  ç̊ ˻˸ǃåā
 ǏǄƵ Ǐ˹ˮƙ Ɨ ˴ƼƓ˹˯ǃå˯ƵƓȺ ÜɆɂ˦ˠǃå ɏ˗˸ǃå ǏǄƵ Ɠǌ˴ ƪƋƙ ˤ˯ǒ ÜǊȺƓ˵ƙ ǏǄƵ ˛ ǃā úǚ˯Ƥå ƓǋïƓ

 Ɠǆ ß˦ư ǑƼ ý˦ǀǃå ˥ɜ˸Ȼ å̆ǌǃā ÜĄƓ̓å̇ƺƞ ç̊Ḫ̇ǆ ÿ˦ḧƙ Ɠǆ çíƓƵā ƗǄˮǀ˯˴Ĉ˸ǃå ó ƽ̇ǃƓȺ ̋ ˯˳ƙ
 èƓƞƓ ˯ơåā ûåāîǕ Ɨ ǆǚƪǗå ˘Ƽå˦˹ǃå ǑƵāā ˤǌƼ ǑƼ ˥˸ɜȻ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲ƙ ÿá ɖˮƪ

˸ǃå èƓ˱˯˹˸ǃå ˤȻ˗ǀƙ ɏá Üßǚ˸ƶǃå æ˦ƞā ƴǆ çí˗ƶ˯ǆ ɆƤå˗ǆā ýƓɜƬƋȺ Ɨ ǆǚƪǙå Ɨ ʼ̇ ˶
 ïƓḧ˯ƕǙåā çí˦˱ǃåā ƗƽǄḧ˯ǃåā ˕ƿ˦ǃå :Ǒǋā Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸Ǆǃ Ɨ ƪƓƪǙå ˚ƑƓḪ̇ ǃå ǏǄƵ ˚˻Ḫ̇ ˯ǃå

.ƗȺƓ˱˯ƪǙå ƗƵ̇ ƪā  ÷å˗ƕǙåā 
8.2. ƕǄǘƨǕä ̟ƺäʕ˷ǂǁ ƕ˲ ƺƑ˷˭ǁä æ̆˶˹ǁä ɔ˹ƾ˰Ɨ Ǐƺ ǏḥƏǘ˶ǁä ̠˶ ˮ˭˲ ć˶ǂǁ Ʋƽʕ˭ć˶ǁä îĀì 

 Ĉ˸ǃå ʕǋƓ˴ĈȻ ÿá ˥ɜ˸Ȼ ǑƼ ƗǆǚƪǙå úïƓ˶ ǃ˸å ƗƵƓ˹Ʈ ǑƼ ̋ ˶˳˯Ĉ˸ǃå ǑḧƑǚ˸ǃå ̇˸˰˯˴
 ˞ ʽ˳ƙ Ǒǋā ƴɁïǕå ƓǋíƓƶȺá Ǌǀ ʿ˲ƙ ɖɂ̇ ˟ ˥Ƶ Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲ƙ
:ǑǄǒ Ɠ˸ ʼ ˣǃî Ơ ư˦ƙ ˥ɜ˸ɂā ÜïƓḧ˯ƕǙåā ˔ƪƓ˹˸ǃå ˕˻ƿ˦˯ǃåā Üçí˦˱ǃå ƴƼïā Ü˃ ǃƓḧ˯ǃå 

-  ˥ǆ Ɋ˵ǈ ïā˗ƕ ðƓ˯˸Ȼ ÿá ˥ɜ˸Ȼ üǚ˸ǃå ˙˸˰˯˴˸ǃå å˘ǋā ÜƗ ǆǚƪǙå ˘Ƽå˦˹Ǆǃ çïåíǗå ýǚƤ
 Ơ˸ Ȼ˴ ʕǋ̠ƵƓǀƙ ýƓ˸˯ơå íåð Ɠ˸ǄḪ ǊǈǕ Üÿā̇˸ ˰˯˴ ǃ˸å ßǙ˓ǋ ˥ǆ ˥ ǃ˴å ïƓḧǃ ĄƓɁ̇ƺ˯˴Ĉǆ ̨ ǃ
 üǚ˸ǃå ̇˸˰˯˴Ĉ˸Ǆǃ ɖ˲  ̓ÜƗǃƓ˸ƪá̇ǃå ƗɂïƓ˸˰ƪ˯Ǚå ʕǌƶɂïƓ˵˸ǃ ʕǌ˯ƿā ˥ǆ ̠ɂ̊ǆ ̨ɂ̇ḧ˯ƕ xǃî ʕǌǃ

åîã ÜˤƵ˗ǃå Ɇ˲ǆ Ɨ ǆǚƪǙå ç˘ƼƓ˹ǃå çïåíã ˙˻˻ƺƙ ǑƼ ɆƤ˗˯ǃå  ßåíá ǑƼ ĄƓ˴ƵƓǀƙā Ąåß˦ƪ ̠ƞā
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 Ɠǌ˻Ƶ˦˹ƕ Ɨǆ̠˳ ǃå ƗƽǄḧƙ Ǒǋā Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃå èå̇˻ƺ˯Ĉǆ ̠ơá ǑƼ ʕɜ˲ǃ˯å Ǒ˹ƶȻ å̆ǋā ÜǊ̔ˡ˦ǆ
.ç̇ƬƓĈ˸ǃå ̇˻ƹā ç̇ƬƓĈ˸ǃå 

-  üǚ˸ǃå ā̇˸ ˰˯˴Ĉǆ ÿ˦ɜȻ Ɠǆ ĄƓǃƓƹĲ  Ɨ ǆǚƪǙå úïƓ˶˸ǃå ýƓ˱ǆ ǑƼ èå˘ǃƓȺĲ  ǏǄƵ
Ǆʿǃ Ɨ˸ Ǆƶ˯ǃå ʕǌ˯˻ƽǄƤ ÿ˦ǆ̠˳ ˯˴ɂā ÜƗ́ǆƓƞ èƓƞïíǌ˸ǃå ˤǌƙƓ ơ ǑƼ Ɨ˸ǌǆ èå˦ˠ˳Ⱥ þƓ ÜƗ ˹

 ûåāîá ̝ ơ˴ Ɨǆ̠˳ ǃå ʕ˸˶ƙ ǏǄƵ ̊Ḫ̇Ĉǒ ɏ̆ǃåā Üçí˦˱ǃå çïåíã æ˦Ǆƪå ǏǄƵ ÿā̠˸ ƶ˯ƪ å̆ǌǃ
 Ǒ˯ǃåā ÜƗ Ḫ˘ǃå Ɨǆ˗˳ǃå ǏǄƵ ˚˻Ḫ̇ ˯ǃå Ǐǃã ƗƼƓưǗå Ɨǆ˗˳ǃå èƓƽƮå˦ǆ ˥ǆ ƴƼ̇ ǃåā Ü˥ƑƓɁ̊ ǃå

.ƗǆǚƪǙå Ɨ̓̇ ˶˸ ǃå èƓ˱˯˹˸ǃå çí˦ƞ ˥ǆ ƴƼ̇ǃå ǑƼ ĄƓ˸˯ơ ʕǋƓ˴Ĉ˯ƪ 
-  ÿá xǄ˸Ȼ ˦ǌƼ ÜĄƓǀȺƓƪ ǊȺ ƴ˯˸ ƪ˯åā Ǌǀǀơ ɖɂ̇ɣǃ ýƓ˸ƵǕå íåā̇ǃ ̠Ƭ̇Ĉǆ üǚ˸ǃå ̇˸˰˯ Ĉ˸˴ǃå

 èƓƵƓ˴ǃ ĄƓǀƼā Ɠǌ˸Ȼ̠ǀƙ ˥ɜ˸Ȼ Ǒ˯ǃåā ÜƗǆǚƪǙå ƗƼ̇˶˻ ǃå ǑƼ Ɨǆ̇˷ Ĉ˸˳ǃå çï˦˵ ǃ˸åā ç̇˳ˮ ǃå
) ˥ǆ çí̠˲ Ĉǆ1-2 ç̇ˮƤā ʕǌƙ̇ˮƤ ˥ ƕ˻ êāå̊˯ǃå ƗḧƑǚ˸ǃå ɏ̇˸˰˯ Ĉ˴ǆ Ɇ˷ ƽĈȻ Ɠ˸Ḫ ÜƗƵƓƪ (

ýƓ˸ƵǕå ýƓƞ̇ǃ ˥ɂïƓ˵˯ Ĉ˸˴ǃå  ĄƓ˸˯ơ ɖǀ˲ɂā ̠ƵƓ˴ĈȻ ̇ƺ˻˯Ĉ˸ǃå å̆ǋ Ü̠ơåā Ɇ˸Ƶ ɖɂ̇Ƽ å˦ǈ˦ɜǃ
 ǑƼ ƴƑƓ˷ǃå ˕ƿ˦ǃå ˞ ʽ˳ƙ ǑǃƓ˯ǃƓɁā ÜƗ ǆǚƪǙå ˘Ƽå˦˹Ǆǃ Ɨ ǆ˗˳ǃå þƓǌ˸ǃå ïƓ˱ǈå ǑƼ ƗƵ̇ ˴ǃå

 .í̠˲ Ĉ˸ǃå ̞ƿ˦ǃå ǑƼā ƴɂ̇ƪ Ɇɜ˵Ɂā Ɨ̓̇ ˶˸ǃå Ɨǆ̠˳ ǃå ʕǄ˴ƙā ʕȻ̠ǀƙ ƗǄ˸Ƶ 
- ƗƮƓƤ ƗḪ̇ ˵Ⱥ åāá˗ƕ (ƗḧƑǚ˸ǃå ā˙˸˰˯˴ǆ) ˤǌ˹ǆ ˙˻˰ḧǃå ÿǕ Ǒ˹ƶɂā ÜƓǆ ƗǄơ̇ ǆ ǑƼ ˤǌƕ  å˘ǋ

 Ɇɂ˦˸˯ǃå ǏǄƵ ý˦˶˲ǃå ƗɁ˦ƶƮ ƗƼ̇ ƶǆā ýƓ˸ǃå ƴ˸ƞ ǑƼ ç̇ ˮ˳ǃå ˤɜ˲Ⱥ ˙˻˰ḧǃå Ɇ˻˸ǃå ˤǌǒ˗ǃ ÿá
 ÿá ˥ɜ˸Ȼ xǃ̆ǃ Ɨ˱ ǈ˯ā Ü̇˟ Ɠ˳˸ǃå ƗǃƓƵ Ǒǋ Ǒ˯ǃåā Ü÷ā̇˵ ǃ˸å ̇˸Ƶ ˥ǆ ç̇ɜĈ˸ǃå ƗǄơ̇˸ǃå ǑƼ

ƶ˸ɂā (ƗǆǚƪǙå ̆Ƽå˦˹ǃƓǂ) ƐƬƓ˹ǃå ÷ā̇˵ ǃ˸å ʕs Ĉ˹ǆ ƴǆ å˦ƽ˟Ɠƶ˯ǒ å̆ǋ ʕǌǄƶ˱Ȼ ā ÿ˦Ǆ ƗƵ̇ ˴Ɂ
 ƗǄ˸Ƶā Ɨǆ̠˳ ǃå ʕ˸˶ƙ ̇˻˻ƺ˯ƕ Üÿ˦Ɂð Ɇḧǃ ƗȻí̇ƽǃå èƓƞƓ˲ǃå ƴǆ ƗȺƓ˱˯ƪǙåā ˃ ḧ˯ǃå ǏǄƵ
 Ɇ˻˸ƶǃå èƓ̋ï ƴǆ ĄƓƬƓ˸ƙ ƗǆǚƪǙå Ɨ̓̇ ˶˸ ǃå èƓ˱˯˹˸ǃå ǑƼ ÷˦˹ ǃ˯å Ǐǃã ƗƼƓưǗƓȺ ÜƓǌ˸Ȼ̠ǀƙ

.˔Ǆˠǃå ˤ˱ơā 
- ɂ˦ɣ ǃ˯åā ïƓḧ˯ƕǙƓȺ þƓ˸˯ǋǙƓȺ Ɠǌǃ í˦ǌ˵ǆ èƓ˴ƪ˓ǆ ˥ǆ þíƓƿ üǚ˸ǃå ̇˸ ˰˯˴Ĉ˸ǃå ̇ èƓ˱˯˹˸ǃå

 Ɨ ǆǚƪǙå ˘Ƽå˦˹Ǆǃ Ɨ ǃƓ˸ǃå èƓ˱˯˹˸ǃå ï˦ˠƙā ˦˸ǈ ǏǄƵ Ɨ ƕƓ˱ȻǙå ǊƙƓƪƓɜƶǈå Ǌǃ å˘ǋā ÜƗ ǃƓ˸ǃå
.ƗȻƓƺǄǃ ƗǃƓƵ èå̠ƑƓƵ Ǒ˹ƞ ǏǄƵ çï̠ǀǃå å̆ǌƕ üǚ˸ǃå ̇˸ ˰˯˴ ǃ˸å ǑɣƶĈɂā ÜƗǆƓƵ 
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3ƕƨäî˕ǂǁ Ǐǂ˶ƴǁä îƑ˝Ǖä . 
˳Ḫ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï ïāí ÿƓ ˮƙ ˦ǋ ˛ Ƒ̇ ǃå Ɨƪåï˗ǃå ú˗ǋ ÿá ˤɜ˲Ⱥƙå̇ ˯ùùùƪå ïƓ Ǒ˱

 ˥ǆā ʕǌ˹ǆ Ǒ˶ ǀ˯˴Ĉ˸ǃå ̇ ǈs Ɨǌƞā ˥ǆ Ɠˮ˻ǃ ǑƼ ƗǆǚƪǗå ̆Ƽå˦˹Ǆǃ Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃå ɖ˻ǀ˲˯ǃ
 Ɨƪåï˗ǃå ˥ǆ Ɨ Ƒ̊ ˱ǃå ǉ˘ǋ ÿƎƼ å˘ǃ ÜƓǌƶ ˸˱ƙ ˤƙ Ǒ˯ǃå èƓǈƓ ˮǄǃ ǑƑƓ˶ơǙå Ɇ˻Ǆ˲˯ǃå ýǚƤ

:ƗǃƓ˯ǃå èå˦ɣ Ǆ˳ǃ ĄƓǀƼā ǉǚƵá úå̠ǋǕå ɖ˻ǀ˲˯ǃ ǑƽƮ˦ǃå Ɲǌ˹˸ǃå ˥˸˷ƙ˯ 
1.3 Ʋ˶˭˯ćǄ ɂƬĀ ƕƨäî˕ǁä üƑ˯ǄĀ 

 ƗƼ̇ ˻˶ǃå ˦˲ǈ ˕ǃ˦˲ƙ Ǒ˯ǃå Ɠ ˮ˻ǃ ǑƼ ƗȻ˗˻Ǆǀ˯ǃå úïƓ˶˸ǃå ˣǄƙ ǏǄƵ ǉ˘ǋ ƗǃƓ˲ǃå Ɨƪåïí ˕ǆƓƿ
 ɆƤå˗ǆā ýƓɜƬƋȺ Ɨ ǆǚƪǙå Ɨ ʼ̇ ˶˸ǃå èƓ˱˯˹˸ǃå ˥ǆ í˗Ƶ ˤȻ˗ǀƙ Ǐǃã ˕ƵïƓƪā ÜƗ ǆǚƪǙå

ÜǑ˴ɂ˦ƪåā ç̇˸˻ơ˦ƕá)  ç̠ơ˦ǃå ÜƗ˸˹˯ǃåā çïƓ˱˯ǃåā Ɨɂï˦ǌ˸˱ ǃå úïƓ˶ǆ Ǒǋā Üçí̠ƶ˯Ĉǆ2016 (
˥ǆā"  Ɨǌƞā ßå̇ ǀ˯ƪå ǏǄƵ Ɨƪåï˗ǃå ˕Ǆ˸Ƶ å˘ǌǃā ÜƗ ǆǚƪǙå ˘Ƽå˦˹ǃƓȺ ˕Ƽ̇ Ƶ ˘Ƽå˦ǈ ýǚƤ

 èåî èƓǆ˦Ǆƶ˸ǃåā èƓǈƓˮǃå ÿ˦ḧǄ˯˸Ȼ ʕǌǈǕ Ü̆Ƽå˦˹ǃå ǉ̆ǋ ǑƼ ˥Ǆ˻ǆƓƶǃå ˥ƽ˻˦l ǃ˸åā ˥˻ˮƪƓ˲Ĉ˸ǃå
 Ǒ˯ǃå èƓ˴ƪ˓ǆ ʕǋá ̝ɂ̇ǀǃå Ɇˮǀ˯˴Ĉ˸ǃå ǑƼ Ơ˶ ƪ˯ Ɠǌǈã Ǐǃã ƗƼƓưã ÜƗƪåï̠ǃå èå̇˻ƺ˯Ĉ˸Ⱥ ƗǄ˶ǃå

Ɠ˲ǃå ̨ǆá ǑƼ ÿ˦ḧ˯ƪ Ɨƞï̠ǃƓȺ Ɠǌ˯ƿǚƵ Ɨƶˮ  ˟ʕɜ˲Ⱥ ÜïƓ˸˰ƪ˯Ǚå ǑƼ Ɨƛ̠˲˯˴Ĉ˸ǃå ̝ ǃ˻Ɠƪǖǃ Ɨƞ
 ó Ƽ̇ ˥Ƶ Ɠǌ˰˲Ⱥ ʕḧĈ˲Ⱥ xǃ̆Ḫā ÜƗǆǚƪǙå ƗǃƓ˸ǃå èƓ˱˯˹˸ǃå ǑƼ ïƓḧ˯ƕǙå ̝ǈƓ˱ǃƓȺ ǏǃāǕå
 ̞Ǆ˰˸ƙ ÜƗǆǚƪɀā ƗȻ̠˻Ǆǀƙ ƗǆƓƵ Ɨ̓̇ ˶˸ ǃå èƓǆ̠˳ ǃå û˦ƪ Ɋƪā ǑƼ Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃå ɖ˻ǀ˲˯Ǆǃ

˴ƿ ˛ Ƒïā Ü÷̇ ƽǃå ˙ǒ˗ǆ ǑƼ Ɨ˹˻ƶǃå ÜÿƓ˸˯ƑǙå Ǒƶƞå̇ ǆā ÜǑƵ̇ ˵ǃå ˔ƿå̇ ˸ǃåā ÜƗ˲Ⱥå̇ ˸ǃå ˤ
 úïƓ˶ ǃ˸ƓȺ ƗǆǚƪǗå ̆Ƽå˦˹ǃå ǑƼ ÿ˦Ǆ˸ƶȻ å˦ǃåðƓǆā ˥ǒ̆ǃåā å˦Ǆ˸Ƶ ˥ǒ̆ǃå üƓ˵ǃå Ǒƽl˦ǆā
 Ɠ˸ǃ Ąå̇sǈ ÜƗƪåï̠ǃå úå̠ǋá ɖ˻ǀ˲˯ǃ ʕǌƑåïƉȺ ñƓ˹˯˭ƪǚǃ Üû̇ˮ˟ Ɨ˹ǒ̠˸Ⱥ ƗǄǆƓƶǃå ƗˮǄ˻ǃå ƗɂïƓ˱˯ǃå

åï̠ǃå èå̇˻ƺ˯Ĉ˸Ⱥ ƗǄƮ èåî èƓǆ˦Ǆƶǆ ˥ǆ Ǌǈ˦ḧǄ˸ȻƵ̠ ƴɂð˦ƙ ˥ǆ ˥ɜ˸˯ǃå ʕƙ ǊǄƵ ĄßƓùù˹Ɂā ÝƗƪ í
)30) í˗Ƶ Ɠǌ˹ǆ í̇ ˯ƪå çïƓ˸˯ƪå (25) í˗Ƶ ÿå˗ǀƼā ÜçïƓ˸˯ƪå (5 Ɨ ˴˹ƕ ɏá ÜèåïƓ˸˯ƪå (

 íåí̇ ˯ƪå83.3%. 
2.3 ǏƏƑ˴ƟǗä Ʉ˹ǂ˰˭ǁä çäĀìä ˛ ˱˳ƗĀ ɂƬĀ 

 ßƓ˶ơǙå þ˗˳˯ƪå ˗ǀƼ Ü˛ Ƒ̇ ǃå Ɠǌǃå˓ƪ ǏǄƵ ƗȺƓƞǗå ǑƼ Ɇ˰˸˯˸ǃå Ɨƪåï˗ǃå ú˗ǋ ɖ˻ǀ˲˯ǃ
˲˯ǃ ǑƽƮ˦ǃå ïƓ˯ƤǙå þ̠˳ ƪ˯å Ɠ˸Ḫ Üʕǌ˹ǆ Ǒ˶ ǀ˯˴Ĉ˸Ǆǃ Ɨ̓å̇ƺ˸Ȼ̠ǃå ̋ ƑƓ˶ ǃ˳å Ɨƶˮ  ˟̠ǒ̠
) Ǒ˸ǄƶǆǚǃåFredman Test) ǑƑƓ˶ơǙå ƝǆƓǈ̇ˮǃå ǏǄƵ ̆ƽĈǈ ɏ̆ǃåā Ü(SPSS ú˗ǌƕ Ü(

 (þƓɜơá) èåï˦˶ ƙā ßåïá ̝ƙï Ɋƪ˦ǆ˯ ˥ƕ˻ ƗƑƓ˶ơã ƗǃǙí èåî ûā̇Ƽ í˦ƞā Ɏ̠ǆ ̠ǒ̠˲ƙ
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) å˦ƺǄƕ ˥ǒ̆ǃåā Üʕǌ˹ǆ Ǒ˶ ǀ˯˴Ĉ˸ǃå ˥˻ƛ˦˲ ǃ˸å25 Ĉǆ ( ˥ǆ ÷˦˹ǃå å̆ǋ þå̠˳ ƪ˯å ǑƼ ̠˹˯˴Ĉɂā Üçí̇ƽ
 Ü˙Ǆ˻ǆā ñ˦ƼƓǈƓǂ) ˔ƙƓḧǃå ý˦ƿ ǏǄƵ ǑƑƓ˶ơǙå Ɇ˻Ǆ˲˯ǃå2004 ïƓ ˯Ƥå ɖ˻ˮˠƙ ˥ɜ˸Ȼ Ǌǈá (

 èåî èƓǈƓˮǃå ÿ˦ḧƙā ̇ǂ˰á āá èƓ˱ǃƓƶ˸Ǆǃ ƴƿå˦ǆ Ɨƛǚƛ ƗǈïƓǀĈǆ ǑƼ ̝ƹ̇ǈ Ɠǆ̠˹Ƶ (ÿƓǆí̇Ƽ)
Ǒˮ˻ƙ̇ ˯ǃå ÷˦ ˹ǃå-  è̇ ɜ ǃ ñƓ ʿ˸Ḫ-  ƗǄǌƪ :Ɠǌ˹ǆ Üï˦ǆĈá ç̠ƶȺ ̊˻˸˯ɂā˯ǃåā ˤǌƽǃå Ǚ Ü˙˻˴ƽ

 ÜǏƽɣ˶ ǆ) Ɨˮƙ˻̇ƙ āá Ɨy ǈ˦ ÿ˦ḧƙ ÿá ˥ɜ˸ĈȻ Ɇƕ Ü(ƗȻí̠Ƶ) Ɨ˸Ḫ èƓǈƓˮǃå ÿ˦ḧƙ ÿá ɉ̇˯˵Ĉƙ
2020:ǑǃƓ˯ǃå Ɇ˴Ǆ˴˯Ǆǃ ĄƓǀƼā èƓǈƓˮǃå Ɇ˻Ǆ˲ƙ ƝƑƓ˯˹ǃå è̇ǌl å̆ǌɁā Ü( 
3.3 çƑǆƑ ˬǁä Ʉ˹ǂ˰Ɨ ƛƏƑ˭ǆ ƕ˳ƽƑ˷Ǆ 

Ǒ˶ ǀ˯˴Ĉ˸Ǆǃ Ɨ̓å̇ƺ˸Ȼ̠ǃå ̋ ƑƓ˶ ǃ˳å ÿá ˥˻ˮƙ ǑƽƮ˦ǃå ǑƑƓ˶ơǙå Ɇ˻Ǆ˲ƙ ˥ǆ ǆ ˕ǈƓḪ ˤǌ˹
:ǑǃƓ˯ǃƓǂ 
- ˥ǒ̆ǃåā å˦Ǆ˸Ƶ ˥ǒ̆ǃå ƗƼ̠ǌ˯˴ ǃ˸å Ɨƪåï̠ǃå Ɨ˹˻ƶǃ Ǒ˸Ǆƶ˯ǃå Ɏ˦˯˴˸ǃå ó˦˶ Ⱥ˳ :Ǒ˸Ǆƶǃå Ɇǋ˓˸ǃå

 ˥˻ˮƪƓ˲Ĉ˸ǃå Ɨ˴ǈ ̞ǈƓḪ ̠ǀƼ Üû̇ˮ˟ Ɨ˹ǒ̠˸Ⱥ ƗǄǆƓƶǃå ƗǆǚƪǗå ̆Ƽå˦˹ǃå ǑƼ ÿ˦Ǆ˸ƶȻ å˦ǃåðƓǆ
) Ɋƪ˦˯˸ǃå ɏïƓ˱˯ǃå þ˦Ǆƕ̠ǃå Ɨƞïí ǏǄƵ ˥˻ǄƮƓ˲ǃå2% Ɨ ƪƓ˲˸ǃå ǑƼ ñ˦ɂï˦ǃƓɜ ǃåā ( çïåíǙåā

%)60) ǑǃƓƶǃå þ˦Ǆƕ˗ǃåā (33%%) Ɨ ˴˹ƕ ˙˻˯˴ƞƓ˸ǃå ƗǄ˸ơā (5 ǏǄƵ Ąå̇Ƭ˓ǆ ǑɣƶĈȻ å̆ǋā Ü(
) Ɨ ˴˹ƕ ˤǋā ƸǃƓ ǃåā ˖˲ ǃå Ɨ˹˻Ƶ ˔Ǆƹá ÿá98% ǑƼƓḪ Ǒ˸Ǆƶƙ ɏ˦˯˴Ĉǆ xǄ˸ƙ ̞ǈƓḪ ĄƓɂ̇ǀƙ (

.çïƓ˸˯ƪǙå ǏǄƵ ƗȺƓƞǘǃ 
:Ɨƪåï̠Ǆǃ ̨ Ƒ̇ǃå ýå˓˴ǃå ˥Ƶ ƗȺƓƞǗƓȺ ƗǀǄƶ˯Ĉ˸ǃå ƝƑƓ˯˹ǃå 

 ÿá ˥ɜ˸ĈȻ Ɇǋ" Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃå ̊ɂ̊ƶƙ ǑƼ ʕǌ˴ĈȻ ĄƓ˱ƙå̇˯ƪå ĄåïƓƤ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï ÿ˦ɜȻ
." Ɨ ˮ˻Ǆǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ 

   ) Ɇ˻Ǆ˲ƙ ƝƑƓ˯ǈ ˕ǃíFredman Test èƓƿā̇Ƽ í˦ƞā þ̠Ƶ āá í˦ƞā Ɏ̠ Ⱥ˸ ĄƗǈā̇ǀ˸ǃå (
 ïā̠ǃƓȺ ƗǀǄƶ˯Ĉǆ çïƓy ɆḪ ý˦ơ Ɨƪåï̠ǃå Ɨ˹˻Ƶ íå̇Ƽá (þƓɜơá) ßåïà ǑƼ Ɨɂ˦˹ƶǆƕƓ˱ȻǙå ƴƿ˦˯˸ǃå Ǒ

 Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲ƙ ǑƼ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ƕ ïƓ˸˰˯ƪǙå ýǚƺ˯ƪǙ
 çíïå˦ǃå ƝƑƓ˯˹ǃå ˥ǆ Ɍơ˦ǃ ˗ǀƼ ÜɖƼå˦˯ǃå ˦˲ǈ Ɇ˻˸ƙ ˕ǈƓḪ Ɠǌƶ ˸ƞ ÿá Ɨ ˮ˻Ǆǃå úïƓ˶˸ǃƓȺ

) ýā˗˱ǃå1:ǑǃƓ˯ǃå ( 
 Ɋƪ˦ǆ˯ ëāå̇ƙ ̠ǀƼ Üç̇ˮ˻ùḪ Ɨƞï̠ƕ ƗƕƓ˱Ȼɀā ƗǀƼå˦˯Ĉǆ ̞ǈƓḪ Ɨƪåï̠ǃå ̠˻ƿ ÿ˦ˮ˻˱Ĉ˸ǃå ï˦˶ ƙ ÿá

) ˥ ƕ˻ Ɠǆ ˥˻ˮ˱˻ Ĉ˸ǃå ßåïà ̝ƙï10.657-5.167 ñƓʿȺ ƗǀǄƶ˯Ĉ˸ǃå èå̇˻ƺ˯Ĉ˸ǃå ɆḪ ý˦ơ (
 :Ǒǋā ƴɁïǙå ƗƪƓƪǙå Ɠǋ̊ƑƓḪ̇ƕ ƗǄ˰˸Ĉ˸ǃå Ɨ˴ƼƓ˹˯ǃå ç̊˸˻ǃåā ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï ˥˻ƕ Ɨƿǚƶǃå
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 ā Üçí˦˱ǃå" ƗƵ̇ ƪ ÜèƓǆ˗˳ǃå çßƓƽḪ ÜèƓǆ˗˳Ǆǃ ïƓḧ˯ƕǙåā Ü˙ɂ˦ˠ˯ǃåā ˖ǒ˗˲˯ǃå ÜƗƽǄḧ˯ǃå
) Ɨɂ̇ ơ èƓƞïí ˗˹Ƶ ˣǃîā ÝƗȺƓ˱˯ƪǙåK- 1=20) Ɨ ƑƓ˶ơå Ɨ˸ ʿȺ Ü(Chi- Square Ü(

) ƗɁ˦˴˲˸ǃå Ɨɂ˦˹ƶ˸ǃå Ɏ˦˯˴ǆāAsymp. Sig) Ǒǃå˦˯ǃå ǏǄƵ ˕ǈƓḪ (8.862) Ü(0.780 (
) ƗǃǙí Ɏ˦ù˯ùùùùùùùùù˴ǆ ˥ǆ ̇ˮǂá Ǒǋā5%ùùˮƶǃå Ɇḧǃ (.èåïƓùù 

 üĀ˕øøƜ1îƑ ˭Ƣä ƛƏƑ˭ǆ .Fredman Test  ǏƓƑ˯ȹǗäĀ Ʋƽˤ˭˶ǁä îĀ˕ǁä üˤƟ ˣ˹ƙˤ˰ ˶ǁä Þäîß þƑ ˬ˭Ɠ
ƕ ˬ˹ǂǁä ùîƑ˴˶ǁƑȸ ƕ ǄǘƨǕä ˖ƺäˤ˷ǂǁ ƕ ˲ƺƑ˷˭ǁä æ̆ ˹˶ǁä ɔ˹ƾ˰Ɨ Ǐƺ ǏḥƏǘ˶ǁä üƑ˶ǁä ðà̠ Ɠ îƑ˶ˮ˭ƨǘǁ 

ç (ýƑɚƟǓä)çä̠ øøøøøøøøøøøøøƾƻǁä 
  ˒Ɨ˗ǁä Ɉƨˤ˭Ǆ
îƑ ˭ƢǗ 

)Fredman( 

ƕ ƏƑ˴ƟǗä ƕɀîƑ ˭ƢǗä 
îƑ ˭ƢǗ 

)Fredman( 
 ƕǁƑ˶ǁä çƑǄ̞Ƣ æìʕƜ ɔ˹ƾ˰Ɨ Ǐƺ ǏḥƏǘ˶ǁä üƑ˶ǁä ðà̠Ɠ îƑ˶ˮ ƨ˭Ǘä îĀì :ăǗĀà

ƕ ǄǘƨǗä ˖ƺäˤ˷ǂǁ 

N=
2
5Ľ
Ľ
Ľ
Ľ
Ľ
Ľ
Ľ
Ľ
. 

Ch
i-S

qu
ar

e=
10

.1
67Ľ
Ľ
.
. 

Df
=(

K-
1=
2
0)Ľ
Ľ
Ľ
Ľ
.
. 

As
ym

p.
 S

ig=
0.

89
6>

 0
.0

5 

1.  ɖ˻ǀ˲ƙ ǑƼ ˤǋƓ˴ ƪ èƓ˱˯˹˸ǃå ˥Ƶ Ɇ˻˸ƶǄǃ þƓ˯ǃå Ɠư̇ ǃå 
.Ɨ ǆǚƪǙå Ɨ ǃƓ˸ǃå 

8.700 

2.  .˗˻ƽ˯˴˸ǃå ǉå̇ ǒ Ɠǆ ˔˴ơ Ɇ˸ƶǃå Ɨƿí ˥ǆ ð˚ƶ ƪ 8.767 

3.   ˔ƪƓ˹ǒ íƓ˸˯ƵǙåā ɖ˻˴˹˯ǃå ˥ǆ Ǌƶƿ˦˯ǆ Ɨƞïí ɖǀ˲ ƪ
Ɨ˷ ƽ˳˹ǆ ƗƽǄḧ˯ƕ ƗǆǚƪǙå Ɨ̓̇ ˶˸ ǃå èƓǆ̠˳ ǃå û˦ƪ. 

 
8.700 

4.   Ɨǆ˗˳ǃå þ˗ǀ˯ƪ çí˦˱Ɂā Ɇ˻˸ƶǃå èƓƞƓ ˯ơå ï˦ˢ˹ǆ ˥ǆ
.ǊƙƓƶƿ˦ƙā 

5.167 

5.  
 ̇ˮǂá Ɲ˯˹ ǃ˸å èƓƽƮå˦ǆ ÿá ÿ˦Ḫï̠ǒ ßǚ˸ƶǃå Ɇƶ˱ƪ
 ˥ǆ ˥ɂ̇ ƤǙå ˥˻˴ƼƓ˹˸ǃå èƓ˱˯˹˸Ⱥ ƗǈïƓǀǆ Ɨ˸ ʾ

.Ɨ ǆǚƪǙå úïƓ˶˸ǃå 
6.167 

 îƑḥ˭ƓǗäĀ ̠ɀʕ˞ ǁ˭äĀ ̝ǐ̞˰ ǁ˭ä Ǐƺ ǏḥƏǘ˶ǁä üƑ˶ǁä ðà̠Ɠ îƑ˶ˮ ƨ˭Ǘä îĀì :ăƑǆƑƙ
ƕ ǄǘƨǗä ˖ƺäˤ˷ǁä ƕ ǁƑ˶ǁä çƑǄ˕˱ǂǁ: 

6.  
 ƗƶȺƓ˯˸ǃå Ɨ ǆǚƪǙå Ɨ ǃƓ˸ǃå èƓ˱˯˹˸Ǆǃ éå˗˲˯ƪǙåā

 èåï˦ˠ˯ǃå ˔ƪƓ˹ƙ çí˗ƶ˯ǆ ɆƤå˗ǆā ýƓɜƬƋȺ ç˗ǒ˗˱ǃå
.ç̇ƮƓƶĈ˸ǃå 

7.567 

7.   Ɨ ǆǚƪǙå Ɨ ʼ̇ ˶˸ǃå èƓǆ˗˳ǃå ˙ɂ˦ˠƙā éå˗˲˯ƪå ˤ˯˻ƪ
.ç̊ ˻˸˯ǆ çï˦˶Ⱥ 

5.833 
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8.   ˦˸˹ǃåā ßƓǀ ǃƓȺ Ɨ ǆǚƪǙå Ɨ ʼ̇ ˶˸ǃå èƓǆ˗˳ǃƓȺ ƴƼ˗˻ƪ
.û˦ ǃ˴å ǑƼ 

6.667 

9.   Ɨ ˸˹ƙā ƴ ˱˵ƙ ˘ùùùùùƼå˦˹ǃƓȺ ˥˻ǄǆƓƶǄǃ Ɨɂ̇ ḧƽǃå èåï˗ǀǃå
.Ɨ ǆǚƪǙå 

7.544 

 îĀì :ăƑˮǁƑƙ ƕ ǁƑ˶ǁä çƑǄ˕˱ǁä æÞƑƻḨ ˣ˹˲˰Ɨ Ǐƺ ǏḥƏǘ˶ǁä üƑ˶ǁä ðà̠ Ɠ îƑ˶ˮ˭ƨǗä
:ƕ ǄǘƨǗä ˖ƺäˤ˷ǁä 

10.  
 ˗˻Ʈï Ɨ ǆǚƪǙå ˘Ƽå˦˹ǃƓȺ ˥˻ǄǆƓƶǃå ˥˻ˮƪƓ˲˸ǃå ˔˴˯ɜ ƪ
 ǑƼ ƗǀɣĈ˸ǃå æïƓ˱˯ǃåā ç̇˳ˮ ǃå ˥ǆ ƗǄ˻˶ ơā ƗƼ̇ƶ˸ǃå ˥ǆ

 Ɨ˭˻ƕ.ç̇ƮƓƶĈ˸ǃå Ɇ˸ƶǃå 
8.500 

11.   ˥ǆ Ɨ ǆǚƪǙå ˘Ƽå˦˹Ǆǃ Ɨ ʾ˦˴ǃå Ɨ˸ ʿǃå ˤ ˢƶ˯ƕ þƓ˸˯ǋǙå
.ëƓɁïǙå ˤ ˢƶƙā ƗƽǄḧ˯ǃå ˞ ʽ˳ƙ ýǚƤ 

9.833 

12.   çíƓɂðā íïå˦˸Ǆǃ ýƓƶƽǃåā Ɇ˰ǆǕå ýǚƺ˯ƪǙå ÿƓ˸ư
.Ɨ ǆǚƪǙå ˘Ƽå˦˹Ǆǃ Ɨ ʾ˦˴ǃå Ɨ˶˲ǃå 

8.000 

13.   çßƓƽḧǃå ˥ǆ ƴƼ̇ ǃåā Ɨǆ˗˳ǃå ƗƽǄḧƙ ǑƼ ˤɜ˲˯ǃåǙå Ɨ ƞƓ˯ǈ
.Ɨ ǆǚƪǙå ˘Ƽå˦˹Ǆǃ 

8.265 
 

14.  
 ǑƼ Ɨ ǆǚƪǙå Ɨ ʼ̇ ˶˸ǃå èƓǆ˗˳ǃƓȺ ƴƪ˦˯ǃå ǏǄƵ çï˗ǀǃå
 ýƓ˸ƵǙå Ɨ˭˻ƕ ǑƼ èå̇ ˻ƺ˯ǃåā ƴɂ̇ ˴ǃå ï˦ˠ˯ǃå Ɇˡ

.ç̇ƮƓƶĈ˸ǃå Ɨ̓̇ ˶˸ ǃå 
10.657 

15.   Ɨ ǆǚƪǙå Ɨ ǃƓ˸ǃå èƓ˱˯˹˸ǃå ˥ǆ Ɇ˰ǆǕå Ɲɂ̊ ˸ǃå íƓ˱Ȼå
 Ćƴɂ̇ƪ ĆɆɜ˵Ⱥ ƓǌƞƓ˯ǈåā ç̇ḧ˯ˮ ǃ˸åā ƗȻ̠˻Ǆǀ˯ǃå āǑḪî Ćæ˦Ǆƪá. 

10.467 

16.  
 ƓǌƵå˦ǈƋȺ Ɨ ǆǚƪǙå Ɨ ǃƓ˸ǃå èƓǆ˗˳ǃå ˤȻ˗ǀƙ ˥ǆð ˞ ʽ˳ƙ
 ïƓ˶˯Ƥå ýǚƤ ˥ǆ Ǌǆǚ˯ƪåā Ǌ Ǆ˟ ˥˻ƕ Ɇ˻˸ƶǄǃ ƗƽǄ˯˳˸ǃå

.Ɨǆ˗˳ǃå çƓ ơ çïāí 
9.333 

 çƑǄ̞˱ ǂǁ ƕȸƑ˯˭ƨǗä ƕƳ̠ƨ Ǐƺ ǏḥƏǘ˶ǁä üƑ˶ǁä ðà̠Ɠ îƑ˶ˮ ƨ˭Ǘä îĀì :ăƑƴȸäî
ƕ ǄǘƨǗä ˖ƺäˤ˷ǁä 

17.   ßåíá ƗƵ̇ ƪ ð˚ƶ˯˯ƪ Ɨ ʼ̇ ˶˸ǃå Ɨǆ˗˳ǃå ˤȻ˗ǀƙā
.Ɨ ǆǚƪǙå 

8.670 

18.   ƗƑïƓˠǃå ˥ƑƓɁ̊ ǃå èƓ ǄˠǄǃ ƗȺƓ˱˯ƪǙå ǏǄƵ Ɇ˸ƶ ƪ
.Ɨ ƑƓ˱ƽǃåā 

8.667 
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19.   ç̇ ˻ˮḪā ç̇ ˻ƺ˶ǃå ˥ƑƓɁ̊ ǃå èƓ ˮǄˠǄǃ ƗȺƓ˱˯ƪǙå ɖ˻ǀ˲ƙ
.ˤ˱˲ǃå 

6.667 

20.  .ïƓˢ˯ǈǙå ˤƑå˦ƿā ú˦ƽƮ ǏǄƵ ßƓ˷ǀǃå ˤ˯˻ƪ 7.870 

21.   ó˦˶˳Ⱥ ˥ƑƓɁ̊ ǃ èƓƽƮå˦ǆ Ɨ ˮǄƙ ǏǄƵ Ɇ˸ƶ ƪ
.Ɨ ǆǚƪǙå Ɨ ʼ̇ ˶˸ǃå èƓǆ˗˳ǃå 

8.567 

 ǏǄƵ ĄƓƶ˹ǀĈǆ  Ąǚ˻ǃí ̞ǆ̠ƿ ɏã ÜƗ˴ƼƓ˹˯ǃå ç̊˻ùùùùùùùùùùùùùùù˸Ǆǃ ƗƪƓƪǙå ̊ƑƓḪ̇ǃå ˥ǆ ç̊˻Ḫï ɆɜȺ ƗǀǄƶ˯Ĉ˸ǃå
 þ̠ƶǃå Ɨư̇Ƽ ý˦ƿˮ ǉƓ˱ƙƓȺ ƴƼ̠ƙā Üƴƿå˦ǃå ǑƼ (þƓɜơǕå) ßåïǓå ǑƼ Ɨɂ̇ǋ˦ƞ ûā̇Ƽ í˦ƞā þ̠Ƶ

ǃ˸å ïā̠ǃå ý˦ơ ˥ƛ˻˲˦ ǃ˸å ßåïà ǑƼ ƗƑƓ˶ơå ƗǃǙí èåî Ɨɂ̇ǋ˦ƞ ûā̇Ƽ ̠ƞ˦ƙ Ǚ Ǒǋā˯ ƴƿ˦
 Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲ƙ ǑƼ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ƕ ïƓ˸˰˯ƪǚǃ ǑƕƓ˱ȻǙåā

) ƗǃǙí Ɏ˦˯˴˸Ɂā ƗˮǄ˻ǃå úïƓ˶ ǃ˸ƓȺ5% ̠˻ƿ Ɨ˹˻ƶǃå íå̇Ƽá ßåïà ÿá ˦ǋ ý˦ùùùˮǀǃå å̆ǋ ̇˻ ċ˴ƽƙā Ü(
 ïƓƤ ǑḧƑǚǆ ýƓ˸ƪáï ÿ˦ɜȻ ÿá ˥ɜ˸ĈȻ Ǌǈá ǏǄƵ å̆ǌƕ ̞ǃíā ÝƗɂāƓ˴˯Ĉǆ ̞ǈƓḪ Ɨƪåï̠ǃå

ƙå̇ ˯ƪåǑ˱ ˮ˻Ǆǃå ƗɂïƓ˱˯ǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ˚ɂ̊ ƶƙ ǑƼ ˤǌ˴Ȼ ÜƗ
 ú̠ǌǃ ĄƓǀʿ˲ ƙ ƗȺƓ˰˸Ⱥ Ǒǋ Ɨ˱˯˹ǃå å̆ǋā ÜƓǌ˵ ǈ́ Ǒ˯ǃå úā̇s ǃå ˥ǆ ƗǄơ̇˸ǃå ǉ̆ǋ ǑƼ ƗƮƓƤ
 ñá̇ ƕ ïƓ˸˰˯ƪǙå Ǌ ʹǄǒ ÿá ˥ɜ˸Ȼ ɏ˘ǃå ˤǌ˸ǃå ïā˗ǃå ƗƼ̇ ƶǆ ÜǊǄƞá ˥ǆ ˕ǆƓƿ ɏ˘ǃå Ɨƪåï˗ǃå

 ˖ǒ˗ơ þ˦ǌƽ˸Ḫ ýƓ˸ǃå.Ɨ ˮ˻Ǆǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲ƙ ǑƼ 

0.4 çƑ Ƭˤ˭ǁäĀ ƛƏƑ˭˷ǁä 
1.4 ƛƏƑ˭˷ǁä 

 ɏ̆ǃåā Ɨƪåï̠Ǆǃ ýāǕå ̨ Ƒ̇ǃå ýå˓˴ǃå ˥Ƶ ƗȺƓƞǗƓȺ ƗǀǄƶ˯Ĉ˸ǃå Ǒǈå̠˸˻ǃå ̝ǈƓ˱ǃå ƝƑƓ˯ǈ èïƓƬå
ɂ̊̊ƶƙ ǑƼ ʕǌ˴ĈȻ ĄƓ˱ƙå̇˯ƪå ĄåïƓƤ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï ÿ˦ɜȻ ÿá ˥ɜ˸Ȼ Ɇǋ" :ǉíƓƽǆ å ç̊ ˻˸ǃ

 ƗǀƼå˦˯Ĉǆ ̞ǈƓḪ ˥˻ˮ˱˻ Ĉ˸ǃå èƓȺƓƞã ÿá ˥˻ˮƙ Ü"ƗˮǄ˻ǃå úïƓ˶ ǃ˸ƓȺ ƗǆǚƪǗå ̆Ƽå˦˹Ǆǃ Ɨ˴ƼƓ˹˯ǃå
 ƗǀǄƶ˯Ĉ˸ǃå èå̇˻ƺ˯Ĉ˸ǃå ɆḪ ý˦ơ ˥˻ˮ˱˻ Ĉ˸ǃå ßåïà ̝ƙï Ɋƪ˦ǆ˯ ëāå̇ƙ ̠ǀƼ ç̇ˮ˻ùḪ Ɨƞï̠Ɂā ƗƕƓ˱Ȼɀā

) ˥˻ƕ Ɠǆ Ɨ ˴ƼƓ˹˯ǃå ˚˻˸ǃåā ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï ˥˻ƕ Ɨƿǚƶǃå ñƓ ʿȺ10.657-5.167Ü( 
) Ɨ ƑƓ˶ơå Ɨ˸ ʾ èåî ˕ǈƓḪāChi- Square) ƗɁ˦˴ ǆ˲ Ɨɂ˦˹ƶǆ Ɏ˦˯˴ǆā (Asymp. Sig (
) Ǒǃå˦˯ǃå ǏǄƵ ̞ƺǄƕ Ɠǌǃ ƗǀƼå̇Ĉǆ8.862) Ü(0.780 Ɨǃ˦ˮǀǆ Ɨ˱ ǈ˯ ̠ƶĈƙā ÜèåïƓ́ǃå ɆḪ ˥Ƶ (
) Ɨɂ˦˹ƶǆ Ɏ˦˯˴˸Ⱥ ƗǈïƓǀĈǆ0.05 ǏǄƵ ĄƓƕƓ˱Ȼå Ąå̇Ƭ˓ǆ å̆ǋ ̠ƶĈȻ ā Ü(ÿƓǆí̇Ƽ) ïƓ˯ƤǙ ĄƓǀƼā (
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 ̇ ˯ƪǙå Ɨ ơǚƮā Ɨ ˸ǋá Ǒ˱ ƙå̇ ˯ùùùƪå ïƓ Ƥ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñáï :Ǒǋā ÜƗơ̇ ˯ǀ˸ǃå Ɨ ˱ ƙå
.Ɨ ˮ˻Ǆǃå ƗɂïƓ˱˯ǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹Ǆǃ Ɨ ˴ƼƓ˹˯ǃå ç̊ ˻˸ǃå ɖ˻ǀ˲˯ǃ 

2.4 çƑ Ƭˤ˭ǁä 
:ǑƙǓƓȺ ÿ˦ơ˰Ɠǃå ǑƮ˦ǒ ÜƓǌ˻ǃã ɆƮ˦ ǃ˯å ʕƙ Ǒ˯ǃå ƝƑƓ˯˹ǃå Ǐǃã åíƓ˹˯ƪå 

1˸˹ƙ ǑƼ ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ƕ ïƓ˸˰˯ƪǙå ó̇ Ƽ ýǚƺ˯ƪå .èåßƓƽḪā èåï˗ƿā èåïƓǌǆ Ɨ 
 Ɇƞá ˥ǆ þǚƵǙå ǏǄƵ ˚˻Ḫ̇ ˯ǃåā ÜƗ ˮ˻Ǆǃå úïƓ˶˸ǃƓȺ Ɨ ǆǚƪǗå ˘Ƽå˦˹ǃå ýƓ˱ǆ ǑƼ ˥˻ǄǆƓƶǃå
 ïƓ˸˰ƪ˯ǙƓȺ ƗƮƓ˳ǃå ƗƪƓƪǕå ʕ Ɠˀƽ˸ǃåā ïƓḧƼǕƓȺ (þƓƶǃå ɏå̇ǃå Ɨ˭ˮƶƙ) ǑƵ˦ǃå Ɏ˦˯˴Ĉǆ ƴƼï

.ǑḧƑǚ˸ǃå ýƓ˸ǃå ñå̇ ƕ 
2 Ɠˮ˻ǃ ú̇˶ǆ ĄƓƮ˦˶Ƥ ÜƗǃ˦˴˭ ǃ˸å èƓǌ˱ǃå ̟ơ . ɆˮĈ˴ǃå ƗƼƓḪ ̇ Ƽ˻˦ƙ ǏǄƵ Üɏ̊Ḫ̇˸ǃå

 Ǌǃ Ąå̆˻ƽ˹ƙ Ǌƶ˯ǒ ʕǃ Ɠǆ Ǒ˸Ǆƶǃå ̟ Ǆ˲ǃ Ɨ˸  ʾǙ ǊǈǕ ÜǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ƕ ïƓ˸˰ƪ˯Ǚå Ɇ˻ƶƽ˯ǃ
.ǑǄ˸ƶǃå ƴƿå˦ǃå ǑƼ 

3 ̇ƮƓƶĈ˸ǃå ïƓ˸˰ƪ˯Ǚå Ǌƞāåā þ˦ǌƽ˸Ⱥ Ɨy˦˯ǃ Ɨˮɂï̠ƙ èåïāíā Ɇ˸Ƶ òïā íå̠ƵƎȺ þƓ˸˯ǋǙå .
.ǑḧƑǚ˸ǃå ýƓ˸ǃå ñá̇ ǂ 

4˥ǆ ˗ɂ̊ ˸ǃå ßå̇ ƞã .  ÜýƓ˱˸ǃå å̆ǋ ǑƼ ˥˻˸˯ǌĈ˸ǃå Ɇˮƿ ˥ǆ Ɇ˸ƶǃå òïāā Ɨʿ ˮɣ˯ǃå èƓƪåï̠ǃå
 ʕ Ɠˀƽ˸ǃåā ïƓḧƼǕƓȺ ú̇ƶ˯Ǆǃ ÜƗǆǚƪǙå úïƓ˶ ǃ˸ƓȺ ˥˻˸˯ǌĈ˸ǃå Ɏ˦˯˴Ĉǆ ǏǄƵ ƓƮ˦˶Ƥ

.ƗǆǚƪǙå úïƓ˶ ǃ˸ƓȺ ̋ ˯˳Ĉ˸ǃå ǑḧƑǚ˸ǃå ïƓ˸˰ƪ˯ǚǃ ƗƪƓƪǕå 

ƲƜä̠ ˶ǁä 
) ̠˸ ǆ˲ ɏï˦ǈ ÜǑ˴ɂ˦ƪåā ǏǄƵ Ǒƽɣ˶ ǆ Üç̇˸˻ơ ˦ƕá2016˶˸ǃå ý˦˲ƙ ( ǑƼ ƗȻ˗˻Ǆǀ˯ǃå úïƓ

 ÜƗ ˸˹˯ǃåā çïƓ˱˯ǃåā Ɨɂï˦ǌ˸˱ǃå ú̇ ˶ǆ ǏǄƵ Ɨ ʿ ˮˠƙ Ɨƪåïí :Ɨ ǆǚƪǙå ƗƼ̇ ˻˶ǃå ˦˲ǈ Ɠ ˮ˻ǃ
.ǑǈƓ˰ǃå Ɨ ǆǚƪǙå Ɨ ǃƓ˸ǃå èƓǆ˗˳ǃå ˙˸ƙ˓˸ǃ Ɨǆ˗ǀǆ Ɨƿïā 

) ˗˸˲ǆ ÿƓ˸Ȼã Ü˗˸ơá2006 ˙˶ǆ ƗǄ˱ǆ ÜƗ Ǆɂ˦˲˯ǃå èƓƵƓ˹˶ǃå ÷Ɠˠǀǃ Ɨ ˴ƼƓ˹˯ǃå çï˗ǀǃå Ü(
) í˗ƶǃå Üç̇ ƮƓƶ˸ǃå484 Ɨ˹˴ǃå Ü(.̇Ɂ˦˯ǂá Üç̇ǋƓǀǃå Üÿ˦ƶ˴ǃ˯åā ƗƶȺå̇ǃå 
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) Üÿ˦ Ȼ˸Ɠƪ Ɇ˻ƕ2013 ƴɂïƓùùùùùù˵ǆ ˤƵ˗ǃ ýƓ˸ǃå ñáïā èå̇ ˮùùùùùù˳ǃå ˙˻Ƽ˦ƙ :ǑḧƑǚ˸ǃå Ɇɂ˦˸˯ǃå Ü(
:Ɋùùùùùùƕå̇ǃå ǏǄƵ ëƓùùùù˯Ĉǆ ÜǑǃā̠ǃå x˹ˮǃå ÜæƓ˵ǃå 

http://blogs.worldbank.org/arabvoices/ar/dancing- angel 

).ÿāí Ü̇Ǆ˻ǆā êï˦ƞ Üñ˦ƼƓǈƓǂ2004 Ɨ˸ƞ̇ ƙ) Ü˖ǒ˗ơ ɆƤ˗ǆ :˥˻ɂïƓ˱˯Ǆǃ ßƓ˶ơǙå .(
.ƣɂ̇ ˸ǃå ïåí :ƗȻí˦ƶ˴ǃå .(Ǒ˹˻ǀǄˮǃå ɖ˻Ƽ˦ƙ ˗˸˲ǆ Ü˗˻˸˲ǃå˗ˮƵ ˗˸˲ǆ ÿƓˠǄƪ 

-) ÜǊǄǃå˗ˮƵ Ü˜Ǆƿ2018:ɊȺå̇ǃå ǏǄƵ ëƓ˯Ĉǆ ÜɏïåíǗå ̇ùùḧƽǃå ǑƼ Ɨù˰ǒ̠ùơ èƓǋƓ˱ƙå Ü( 
http://www.thabethejazi.com/article- 29 

) .ɏð˦Ƽ ̠˸ ǆ˲ Ɍ̔ ǃ˲å̠ˮƵ ÜǑƽɣ˶ ǆ2002) ǑƑƓ˶ơǗå ýǙ˗˯ƪǙå .(2 ïƓ ˯Ƥå Ɨɂ̇ ˢǈ :(
.Ɨ Ɂ̇ ƶǃå Ɇ˻˹ǃå ƗƵ˦˸˱ǆ ÜèƓ ư̇ ƽǃå 

) Ɨùùùùù˴ƪ˓ǆEthical  AngelɉƓɁ̇ùùùùùùùùǃå ǏǄƵ ëƓùùùùùùùùù˯Ĉǆ ( 
https://www.ethicalangel.com/en: 

Blog.B.(2018), How to Negotiate with a Prospective Angel 

Investor, available online at 
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ǏḨ̟ǁä xƺ˹ʕƻɚ˶ǁä ïƑøøøøĉḥøćƳ 

ǏƗǘ˲˶ǁä ǏǂƳ ǈǂǁä˕ˬƳ1Ƒ˰Ɯ îìƑƾǁä˕ˬƳ ˕˶Ɵà Û1ɇˤƽï êʕ ǆ ìˤ˶˰Ǆ Û2êƑȿîǓä ɂƨˤǐ úƑ˰ƨâ Û1 

1 . ƗƵƓ˹˶ǃå Ɨ ˹ǀ˯ǃå Ɨ ǄǂĲ  Ɨƙå̇ ˶ǆĲ  ÜƓ ˮ˻ǃ2 . Ɨƪ˗˹ǌǃå Ɨ ǄǂĲ  Ɨƙå̇ ˶ǆ ƗƶǆƓƞ-Ɠ ˮ˻ǃ 
Abdallah.emasallati@cit.edu.ly 

 
˛˱ǂ˶ǁä 

 Ǒ˯ǃå ˙˟Ɠ˳˸ǃå Ɨ ˴ǈ ˥ǆ Ɇ˻Ǆǀ˯Ǆǃ ǑḪ˘ǃå ðƓɜƶǄǃ êî˦˸ǈ ˘˻ƽ˹ƙā ˤ ˸˶ƙ Ɨƿï˦ǃå ǉ˘ǋ ǑƼ ˤƙ
 Ɨǀ˰ǃå íƓɂð Ǐǃã ɏí˓ǒ Ɠ˸ǆ Ü˙ƤǓ ÿƓɜǆ ˥ǆ Ɇǀ˹˯ǃå ßƓ˹ƛá ˙˶ ǃå Ǒƽ ʹưā ˥˻Ƽ˦ƽɜ˸ǃå Ǌƞå˦ƙ

 þƓ ʿǃå ˤǌ˻ǄƵ Ɇǌ˴ɂā ˤǌǒ˗ǃ ˛ƽ˹ǃƓȺˤǌǃƓ˸ƵƋȺ å å̆ǋ ÿ˦ḧ˯ǒ .̇˴ ɂā Ɨƪǚƪ ɆɜȺ Ɨǆ˦˻ǃå êî˦˸˹ǃ
 ɖƑå˦ƶǃå úƓ˵˯ǂå ǏǄƵ Ɇ˸ƶƙ Ǒ˯ǃåā ÜƗˠ ˲˸ǃå Ɨ˭˻ˮǄǃ ïƓƶ˵˯ƪå ç̊ ǌƞƋȺ íā˚ǆ Ɋ ˴Ⱥ ðƓɜƵ ˥ǆ
 ýǚƤ ˥ǆ Ɨ ƙ˦Ʈ ɆƑƓƪï ɖɂ̇ ˟ ˥Ƶ þ˗˳˯˴˸ǃå Ǌ ˮ˹˯ƕ þ˦ǀƙā ÜƗ˸˯ƶ˸ǃå ˥ǂƓǆǕå ˛˴˲ƙā

ǆ Ǌ ˮ˹ƙ ðƓǌƞ ˤ ˸˶ƙ ˤƙ Üˣǃî Ǐǃã ƗƼƓưã .ðƓɜƶǃƓȺ ƗǄ˶˯ǆ ÿîá ƗƵƓ˸ƪɜƶǃƓȺ ɖ˲Ǆ ˤ˯ǒ ðƓ
 ÜǊǆå˗˳˯ƪå ǑƼ ˔ƹ̇ ǒ Ɠǆ˗˹Ƶ ðƓɜƶǃå ÿƓɜǆ ˗ǒ˗˲ƙ ǏǄƵ þ˗˳˯˴˸ǃå ˗ƵƓ˴Ȼ ɖ˹ƶǃå ý˦ơ Ǌǀ Ǆƶƙ
 ˥ɜ˸Ȼ ǑǃƓ˯ǃƓɁā ÜƓ ƙ˦Ʈ Ɠǌ˻ˮ˹ƙ ï˗˶ ʼ ðƓɜƶǃå ƓǌǄˮǀ˯˴Ȼ ˦ǒíåï èƓƞ˦ǆ ýƓƪïƎȺ ˣǃî ˤ˯ɂā
 ˥ǆ ƗƵ˦˸˱ǆā ˦˹ɂāíïá Ɨơ˦ǃ þå˗˳˯ƪƓȺ êî˦˸˹ǃå å˘ǋ ˘˻ƽ˹ƙ ˤƙ .ƴ ˯˯ǃå ˙ˮƵ ǊǈƓɜǆ ˗ǒ˗˲ƙ

ƪƓ˴˲ǃå ýƓ˸ƵǕƓȺ þ˦ǀȻ Ǌǈá ƝƑƓ˯˹ǃå è̇ ǌˡáā ÜǊ ǄƵ èåïƓ ˯ƤǙå ˥ǆ ƗƵ˦˸˱ǆ ßå̇ ƞå ˤƙā ÜèƓ
˥˻ǆ˗˳˯˴˸Ǆǃ ˔ƪƓ˹ǆā ˗˻ƞ Ɇɜ˵Ⱥ ƓǌǄƞá ˥ǆ ˤ˸Ʈ Ǒ˯ǃå. 

 :ƗǄ˻ǃ˗ǃå èƓ˸ǄḧǃåÜðƓɜƵ  ̊ ǌƞá Ü˥˻Ƽ˦ƽɜǆç .˦˹ɂāíïá Ɨơ˦ǃ ÜïƓƶ˵˯ƪå 
Abstract 

In this paper, a model of the smart walking stick was designed and 

implemented to reduce the risks faced by the blind and visually 

impaired people while moving from one place to another, which 

leads to an increase in their self-confidence and makes it easier for 

them to carry out their daily work smoothly. This model consists of 

a simple crutch equipped with sensors for the surrounding 

environment, which detects obstacles and senses dark places, and 

alerts the user via voice messages through an earpiece connected to 

mailto:emasallati@cit.edu.ly
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the crutch. In addition, an alert device attached to the crutch has 

been designed to be hung around the neck that helps the user locate 

the crutch when he wants to use it, and this is done by sending radio 

waves that the crutch receives, which emits an audible alert, and thus 

his location can be determined through tracking. This model was 

implemented using an Arduino board and a set of sensors, and a 

series of tests were conducted on it, and the results showed that it 

does the work for which it was designed well and is suitable for 

users. 

ƕǄ˕ƾ˶ǁä 
Ɨɂ̇ ˶ ǃå ƗƿƓƵǗå  Ü̇˶ ǃå ÿå̠ǀƼ ˥ǆ èƓƞïí ÿ˦ḧǄ˸Ȼ ˥ǆ Ǐǃã ƗǆƓƵ Ɨƽ˶Ⱥ ̇˻ Ȼ˵ ƠǄɣ˶ ǆ

 Üß˦˷ ǃƓȺ ñƓ˴ơã ɏá ÿ˦ḧǄ˸Ȼ Ǚ ˥ǆ ʕǋā ǑǄḧǃå Ǐ˸ƶǃå èǙƓơ ˥ƕ˻ èƓƞï̠ǃå ǉ̆ǋ ëāå̇˯ƙ
˃ ʽḪ ƠǄˠ˶ǆ þ˗˳˯˴Ȼ Ɠǆ çíƓƵā  ÜǑƑ̊ ˱ǃå ïƓ˶ȺǗå èǙƓơā ÜèǙƓ˲ǃå ǉ˘ǋ Ǐǃã çïƓƬǘǃ

ǃ ɏ̇˶ǃå ̊˻˻˸˯ǃåā ß˦˷ ǃƓȺ ñƓ˴ơǗå ÿ˦ƶɣ ˯˴Ȼ ˥ǆ ʕǋā Ɨ Ƒ̇ ˸ǃå ßƓ Ƭǖ[1]Ü  ˔ˮ˴ƙ ˗ƿā
 Ɨ˭˵˹˯ǃå Üçßå̇ ǀǃå ÜçíƓ ʿǃå Ɇ˰ǆ ƗȻíƓƶǃå Ɨ ǆ˦˻ǃå Ɨˠ˵ǈǕå ǑƼ èƓɁ˦ƶƮ Ɨɂ̇ ˶ ǃå èƓƿƓƵǗå
 ɖ˲ǃå Ɇ˰ǆ èƓǆ˦ɜ˲ǃå Ɇˮƿ ˥ǆ û˦ǀ˲ǃå ˞ ƶȺ Ɨ˭ƽǃå ǉ̆ǋ Ơ˹˸ƙ xǃ̆ǃ ÜǑ˵ ǃ˸åā ÜƗy Ɠ˸˯ƞǙå

ƓˠƵǗ Ɠ˶ƶǃå Ɇ˸˲ƙ Ɠǆ Ɠ ǃƓƹā ÜɆ˻ǃí ˔ǄḪ üǚ˯ǆå āá ßƓ˷ ˮǃå Ɠ˶ƶǃå üǚ˯ǆå ǑƼå ß ˗ɂ̊ ˸ǃ
.Ɠǌǆ˗˳˯˴˸ǃ Ɨɂ̇ ˲ǃå ˥ǆ 

 ˦˲ ƕ˹ Ɨɂ̇˶ Ⱥ ɆǂƓ˵ǆ ˥ǆ ÿ˦ǈƓƶȻ ˥ǒ̆ǃå óƓ˳ƬǕå í̠Ƶ ï̠ǀȻ ÜƗ˸ǃƓƶǃå Ɨ˲˶ǃå Ɨ˸s ˹˸ǃ ƓǀƼā
253  ʕǌ˹ǆ Ü̋ Ƭ˳ ÿ˦Ǆ˻ǆ36 ā ǑǄḧǃå Ǐ˸ƶǃå ˥ǆ ÿ˦ǈƓƶȻ ˃ Ḫ̔ ÿ˦Ǆ˻ǆ217  Ɠǈ˦˻Ǆǆ

 Ǒǃå˦ơ Üç̠ǒ̠Ƭ Ǐǃã Ɨɣƪ˦ǆ˯ Ɨɂ̇˶ Ⱥ èƓƿƓƵã ˥ǆ ÿ˦ǈƓƶȻ80%  ˥˻Ƽ˦ƽɜ˸ǃå óƓ˳ƬǕå ˥ǆ
˥ǒ˘ǃå āá  ÿ˦ƺǄˮǒ ̠ǒ̠˵ǃå āá ý̠˯ƶ˸ǃå ̇˶ ǃå Ʉƶư ˥ǆ ÿ˦ǈƓƶȻ50  û˦Ƽ Ɠ˸Ƽ Ɨ˹ƪ[1]. 

 Ɇǀ˹˯ǃå ̠˹Ƶ ʕǌǌ˻ƞ˦˯ǃ çåíƋḪ ɏ̠ Ǆ˻ǀ˯ǃå ðƓɜƶǃå Ɠɂ̇˶ Ⱥ ÿ˦ƿƓƶ˸ǃå óƓ˳ƬǕå þ̠˳ ˯˴Ȼ Ɠǆ çíƓƵ
 Ü˙Ƥà Ǐǃã ÿƓɜǆ ˥ǆ ǑƼā .˙˶ ǃå ÿå˗ǀƼ ˥ǆ Ɨ˹˻ƶǆ Ɨƞïí ˤǌǒ˗ǃ ÿƋȺ ˤǌǃ˦ơ ˥ǆ ïƓˠƤɀā

å ˞ƶ ƕ ƗǈƓƶ˯ƪǙå ˤ˯ƙ ÿƓ ơǕå ˥ǆ ˙˻˰ǂ çíƓ ʿǃå Ɨ Ǆ˸ƶǃ ƗɁï˗˸ǃå æǚḧǃƓḪ ÜèƓǈå˦˻˲ǃ
 ĄƓƞïƓƤ ̇˻ ǃ˴å ̠˹Ƶ ƓƮ˦˶Ƥ [2]. 
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˔˰ ǁä ƕ ˯Ǌ˷Ǆ 
 ÷ā̇˵ ǃ˸å ðƓ˱ǈã ǑƼ Ɨǆ̠˳ ˯˴˸ǃå èå˦ɣ ǃ˳å Ɏ̇ơǕƓȺ āá ̟ ǃ˲å ǑƼ Ɨǆ̠˳ ˯˴˸ǃå Ɨ˱ǌ˹˸ǃå ÿã

:ǑǄǒ Ɠ˸ ʼ Ɠǌ˶ ˳Ǆƙ ˥ɜ˸Ȼ 

á.  ǏǄƵ ˥˻Ƽ˦ƽɜ˸ǃå ç˗ƵƓ˴ǆ ǑƼ ˕Ǆ˰˸ƙ Ǒ˯ǃåā ÜƓǌǄ˻Ǆ˲ƙā ˖˲ ǃå ÷˦ ư˦ǆ ƗǄɜ˵˸ǃå ˗ǒ˗˲ƙ
.ˤǌǌƞå˦ƙ Ǒ˯ǃå ɖƑå˦ƶǃå úƓ˵˯ǂåā ˤǌǀɂ̇ ˟ íƓ˱Ȼɀā ˙˻˴ǃå 

æ.  ǑḪ˘ǃå ðƓɜƶǃå ïƓ ˯Ƥã ˤƙ ˖˻ơ ÜƓǌ˹ǆ ˔˴ǈǕå ïƓ ˯Ƥáā ƗǄǒ˗ˮǃå ý˦Ǆ˲ǃåā ý˦Ǆ˲ǃå ëå̇ ˯ƿã
.˔ƪƓ˹ǆ Ɇ˲ǂ 

ê.  ˦ǋ Ɠ˹ǋ ïƓ ˳ǃå ÿƓḪā ÜƗ ƪƓ˹˸ǃå èƓǈ˦ɜ˸ǃå ïƓ ˯Ƥåā èƓˠˠ˳˸ǃå ƴưāā ˤ ˸˶˯ǃƓȺ ß˗ˮǃå
Ǆǆā ˦˹ɂāíïǖǃ ɏā̇ƺ˶ǃå ƝǃƓƶ˸ǃå ǏǄƵ íƓ˸˯ƵǙå.ǊƙƓǀ˲ 

í. .Ɨ ˱ǆ̇ ˮǃå íå˦ǂǕå ƗȺƓ˯Ḫā ÜƗȻíƓ˸ǃå èƓǈ˦ɜ˸ǃå ƴ ˸˱ƙ ˥˸˷˯ɂā ˘˻ƽ˹˯ǃå 
Ā. .ƗǈƓ ˶ǃåā ïƓ ˯ƤǗå 

 êî˦˸ǈ Ɇ˸ƶ˯ƪĈá ̟ ǃ˲å å̆ǋ ǑƼ Ǌǈá ̇Ḫ̆ǃƓȺ ̇ǒ̠˱ǃåāV )V- Model Ɲǆå̇ ˮǃå ˤ ˸˶ƙ ǑƼ (
.ƓǋïƓ ˯Ƥåā 

 çƑ ˷ƾ˭ǁäæìˤƜˤ˶ǁä Ƒɀ˗˴ȸ ˣ˹ƽƑƴ˶ǁä æ˕ƳƑ˲Ǆ Ǐƺ ƕǄ˕˱˭˲˶ǁä 
ǀ˯ǃå ðƓɜƶǃå ÿá ˥ǆ ˤƹ̇ ǃå ǏǄƵ˥˻Ƽ˦ƽɜ˸ǃå Ɇˮƿ ˥ǆ ĄƓǆå̠˳ ƪ˯åā ĄåïƓ˵˯ǈå ̇˰ǂǕå ƗǄ˻ƪ˦ǃå ˦ǋ ɏ̠ Ǆ˻ 

 ƴ ˸ƞ ǏǄƵ ˙˟Ɠ˳˸ǃå úƓ˵˯ǂå ǏǄƵ ˤǋ˗ƵƓ˴Ȼ ÿá ˥ɜ˸Ȼ Ǚ Ǌǈá Ǚã Ü˙˶ ǃå úƓƶư āá
 ƗǄƮå˦ǆ ǏǄƵ ˤǋ˗ƵƓ˴ƙ Ɨ Ḫîā ƗǃƓƶƼ ɆƑƓƪā í˦ƞā Ǐǃã ƗƞƓ˲ǃå è̇ ǌˡ å˘ǌǃ ÜèƓɂ˦˯˴˸ǃå

.Ɨ ˲ɂïáā Ɨǀ˰ƕ ˙˻˴ǃåā Ɨ ǆ˦˻ǃå ˤǌƙƓ ơ 
 þƓƵ ǑƼ2012  ˙ḧ˯ƕåLee Stearns ) ðƓ ˯ƞåā ýƓɜƬǕå ǏǄƵ ú̇ ƶ˯Ǆǃ ˥˻Ƽ˦ƽɜ˸ǃå ðƓƽƿ

 ßƓ˹ƛá ˤǌǌƞå˦ƙ Ǒ˯ǃå ɖƑå˦ƶǃå úƓ˵˯ǂå ǏǄƵ ˥˻Ƽ˦ƽɜ˸ǃå ˗ƵƓ˴Ȼ ðƓƽǀǃ êî˦˸ǈ ˦ǋā (ɖƑå˦ƶǃå
 ǏǄƵ Ǌƙï̠ƿ ýǚƤ ˥ǆ ï˦˶ ǃå Ɨ˻Ḫ̇ƙā ûï˦ǃå ǏǄƵ ƗƵ˦ˮˠ˸ǃå ýƓɜƬǕå ̠ǒ̠˲ƙā Üʕǋ̇˻ƪ

 ̇ ˲ǆ ˥ǆ èåðå̊ ˯ǋå ˙ˮƵ ú˦ƽɜ˸ǃå Ǌ ˮ˹ƙ ˤ˯ǒ ÜƠˠƪǕå çßƓưɀā Ɨ˸˯Ƶ ˛˴˲ƙ˯ǋå ü ˔Ḫ̇ ǆ ðå̊
 Ɇǒ˗ˮ˯Ǆǃ Ɠ˷Ȼáā çßå̇ ǀǃå ƝƑƓ˯ǈ ô̇ ƶǃ ý˦˸˲ǆ ɄƙƓǋ ɖ˻ˮˠ˯ƕ Ɇ˶˯ǆ Ǌǈá Ɠ˸Ḫ .ƴ Ʈã ɆḪ ǑƼ

 .ƗƽǄ˯˳˸ǃå ÷ƓưāǕå ˥˻ƕ 
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 þƓƵ ǑƼ2013  þƓƿLeduc- Mills  ā ÷ā̇˵ ǆ ̇ɂ˦ɣ ƕ˯ ÿā̇ƤàioCane ˙ɂ˦ˠƙ ˤƙ ˖˻ơ Ü
 Ɨƙ˦Ʈ û˦Ƽ èå̇ƶ˵˯˴ǆ þ̠˳ ˯˴ƙ Ǒ˯ǃåā ÜßƓ˷ ǃˮå Ɠ˶ƶǃå Ǒǆ̠˳ ˯˴ǆ ç̠ƵƓ˴˸ǃ çåíáǙƓ˵˯ǂ ú

 ƗǄ˶˯ǆ Ǒǋā ɖƑå˦ƶǃåˮ˹˯ƕ þ˦ǀȻ ɏ˘ǃå ý˦˸˲˸ǃå ɄƙƓǌǃå ɖ˻ˮˠ˯ǃ èƓǈƓ ˮǃå ýƓƪïƎȺ þ˦ǀƙ Ɨơ˦Ǆƕ Ǌ
] ɖƑå˦ƶǃå í˦ƞ˦ƕ þ˗˳˯˴˸ǃå3.[ 

 þƓƵ ǑƼā2014  Ɏ̇ƞáGayathri  úƓƶ˷ǃ Ɨ Ḫ˘ǃå ˙˻˴ǃå Ɠ˶Ƶ) ÿå˦˹Ƶ ˕˲ƙ Ɨƪåïí
 úƓ˵˯ǂƓȺ þ˦ǀƙ Ü˙˶ ǃå úƓƶư óƓ˳Ƭǖǃ Ɨ Ḫ˘ǃå Ǒ˵˸ǃå Ɠ˶Ƶ ˙ɂ˦ˠƙ Ǐǃã èíá (˙˶ ǃå

 ˦ ƶǃå Ǒ˸ǃƓƶǃå ƴƿå˦˸ǃå ˗ǒ˗˲ƙ þƓˢǈ èƓ ˹ǀƙ ɖɂ̇ ˟ ˥Ƶ Ɨ ǈà èå˗ƵƓ˴ǆ ˤǌǃ ˙Ƽ˦ƙā ɖƑåGPS 
(Global Position System)Ɇ˰˸ƙā Ü  ǑƼ Ɨ Ḫ˘ǃå Ǒ˵˸ǃå Ɠ˶Ƶ þƓˢ˹ǃ Ǒ˴ Ƒ̇ ǃå ú˗ǌǃå

 ˥ǆ Ɨ ʸƓ˹Ʈ Ɨɂâ˙ƕ åï˦ƶƬ ǑˠƶȻ ɏ˘ǃåā ÜƗǃƓƶƼā Ɨ˷ƽ˳˹ǆ ƗƽǄḧ˯ƕ Ɨ ơǚǆ ç˗ƵƓ˴ǆ ˙˻Ƽ˦ƙ
ǌǃ˦ơ ˥ǆ Ɨ˭˻ˮǃå ˥Ƶ èƓǆ˦Ǆƶǆ ˙˻Ƽ˦ƙ ýǚƤ] ˤ4.[ 

 þƓƵ ǑƼ Ɠ˷Ȼá2017  þƓƿSatpute  ˙˶ ǃå úƓƶ˷ǃ Ɨ Ḫ˘ǃå Ɠ˶ƶǃå) ÿå˦˹ƶȺ ˖˲Ⱥ ˙˵˹ƕ
 û˦Ƽ èƓƞ˦˸ǃƓȺ ïƓƶ˵ƪ˯å ðƓǌƞ ƴǆ ƗḪî Ɠ˶Ƶ ʕ˸˶ ƙ ǏǄƵ þ˦ǀƙ (˦˹ɂāíïǕå þå̠˳ ƪ˯ƓȺ
 í˦ƞā ˙ƶ˵˯˴˸ǃå Ʉ˵˯ɜȻ Ɠǆ˗˹Ƶ Ǐ˸ƵǕå ˝˳˵Ǆǃ Ɠ ƙ˦Ʈ Ɠǌ˻ˮ˹ƙā åðå̊ ˯ǋå Ǒˠƶƙ ÜƗ ƙ˦˶ǃå

Ɠˢ˹ƕ ðƓǌ˱ǃå Ɋ ƙ̇ ɂā .ǊǆƓǆá ɖƑƓƵ ƴƿå˦˸ǃå ˗ǒ˗˲ƙ þGPS  Üú˦ƽɜ˸ǃå ˝˳˵ǃå ƴƿ˦ǆ ˗ǒ˗˲˯ǃ
 óƓ˳ǃå ˔˻ˮˠǃå āá Ǌƙ̇ ƪá íå̇ Ƽá ƴǆ ɆƮå˦˯ǃå ˥ǆ ú˦ƽɜ˸ǃå ˥ɜ˸ƙ ïåïðá Ɨƛǚƛ Ǐǃã ƗƼƓưǗƓȺ

] ɍïå˦ɣǃå èǙƓơ ǑƼ ǊȺ5[ˤ˸ ƙ˶ā ʕ˸˶ ǃ˯å å̆ǋ ˥ƕ˻ ̠˻ơ˦ǃå û̇ƽǃå Ɠ˸Ɂïā Ü è˦ˮƙƓƪ  ˦ǋ
 ƗǃƓơ ǑƼ ðƓɜƶǃå ˥Ƶ ˖˲ Ǆǃ ɖ˲Ǆ˸ǃå ðƓǌ˱ǃå ˣǃ˘Ḫā Üï˦˹ǃåā Ɨ˸˯ƶǄǃ ˙ƶ˵˯˴ǆ ƗƼƓưå

 þƓs˹ƕ è˦ ƙˮƓƪ Ɠ˶Ƶ û˦ƽ˯ƙ Ɠ˸˹ƕ˻ ÜǊƵƓưGPS.ɆǋǕå ƴǆ ɆƮå˦˯ǃå þƓˢǈ Ü 
ǏḨ˖ǁä ïƑɚƴǁä Ʉ˶Ƴ æ̠ ḥƺ 

 ˔Ǆƺ˯ǃå ǑƼ ˗ƵƓ˴ƙ ˥˸˰ǃå Ɨ˷ƽ˳˹ǆā Ɨ Ǆ˲ǆ ç˗ƵƓ˴ǆ çåíá ˙˻Ƽ˦ƙ ý˦ơ Ɇ˸ƶǃå å˘ǋ ï˦˲˸˯ǒ
ƶǃå ï˦˶ƿ ǏǄƵ˙˻˴ǃå ǏǄƵ ˥˻Ƽ˦ƽɜ˸ǃå ˗ƵƓ˴ƙ Ɨ Ḫîā ƗǃƓƶƼ ƗǄ˻ƪā ˙˻Ƽ˦˯ƕ ˣǃîā Üɏ˗˻Ǆǀ˯ǃå ðƓɜ 

 ˔Ǆƺ˯ǃåā ˙˟Ɠ˳˸ǃå ǑƼ ÷˦ ƿ˦ǃå Ɨ ˴ǈ ˞ƽƤ ǑƼ ˤǌ˴ƙā ÜƗˠ ˲˸ǃå Ɨ˭˻ˮǃå ƗƼ̇ ƶ˸Ⱥ Ɨǀƛā Ɨ ˲ɂïƋȺ
.ˤǌǌƞå˦ƙ Ǒ˯ǃå Ɨ ǆ˦˻ǃå çƓ ˲ǃå èƓɁ˦ƶƮ ǏǄƵ 
ƙā ßƓ˹ƕ ǑƼ ǑḪ˘ǃå ðƓɜƶǃå Ɇ˸Ƶ ç̇ ḧƼ Ɇ˰˸˯ƙ˙ɂ˦ˠ  þ˗˳˯˴Ȼ êî˦˸ǈǕå ˥˻ƪƓ˴ơ āȻ ý ˙ƶ˵˯˴

èƓ ʿƶǃå í˦ƞā çßƓưǗå ç˗Ƭ ˙ƶ˵˯˴Ȼ ˙ƤǓåāƓǌ˯˱ǃƓƶǆ ˤ˯ƙā ˤɜ˲ƙ Ɨơ˦Ǆƕ ƓǌǄ˻Ʈ˦ƙ ˤ˯ǒ Ü 
Üú˦ƽɜ˸ǃå ÿîá Ǐǃã Ɨ ƙ˦Ʈ ɆƑƓƪ̇ Ḫ Ɠǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå Ɇǀ˹ƙ ˤƛ ÜƓǌ˯˱ǆ̇ Ɂā ƙ Ǌǌˮ˹
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 .Ɨ ƪƓ˹˸ǃå èåßå̇ ƞǙå îƓ˳ƙǙ ÜǊǆƓǆá ɖƑƓƵ í˦ƞ˦ƕ ˥Ƶ çïƓ ʸ Ǒǋ Ɨ ƙ˦˶ǃå ɆƑƓƪ̇ ǃå ǉ˘ǋā
 ̊ ˳ǆ Ɨ ƙ˦Ʈ èƓƽǄǆ) ç̇ ǂåî ǑƼ Ɠǀ ˴ǆ ƗǈSD Card ïƓ ˯ƤǙ Ɠ ˱ǆ̇ ƕ ˦˹ɂāíïǕå Ɨơ˦ǃ ɆǆƓƶ˯ƙ (

 .ƗɁ˦Ǆˠ˸ǃå Ɨ ƙ˦˶ǃå ƗǃƓƪ̇ ǃåǏǃã ƗƼƓưǗƓȺ ˤƙ Üˣǃî ýƓƪïƎȺ þ˦ǀȻ ǑḧǄƪǙ ðƓǌƞ ˘˻ƽ˹ƙ  èƓƞ˦ǆ
˦˹ɂāíïǕå Ɨơ˦Ǆƕ Ɇ˶˯ǆ Ɇˮǀ˯˴ǆ Ǐǃã ðƓɜƶǃƓȺ ƗƮƓ˳ǃå ðƓɜƶǃå í˦ƞā ÿƓɜ˸Ⱥ Ǌ ˮ˹˯Ǆǃ. 

Ȼ ÿƋȺ ý˦ǀǃå ˥ɜ˸ þƓǌ˸ǃå ˤǋá ˥ǆ æ˦Ǆˠ˸ǃå Ɨ ʽ ˡ˦ǃåðƓɜƶǃå  Ɠǌƕ þƓ ʿǃå ǑḪ˘ǃåɆɜ˵Ⱥ  ǑƑƓǀǄƙ
 āáç˗ƵƓ˴˸Ⱥ þ˗˳˯˴˸ǃå :Ɨ ǃƓ˯ǃå ɉƓǀ˹ǃå ǑƼ Ɇ˰˸˯ƙ 
á. Ɇ˸ƶȻ .ǉ̇ ˻ƪ ßƓ˹ƛá þ˗˳˯˴˸Ǆǃ ƗǄƕƓǀ˸ǃå ɖƑå˦ƶǃå úƓ˵˯ǂå ǏǄƵ ðƓɜƶǃå 

æ.  þ˗˳˯˴˸ǃƓȺ Ɋ ˲˸ǃå ÿƓɜ˸ǃå ƗǃƓơ ˗ǒ˗˲˯ǃ çïƓǈǗå ˛˴˲˯ƕ ðƓɜƶǃå þ˦ǀȻ˖˻ơ ˥ǆ 
çßƓưǗå. 

ê. ˮ˹˯ǃå ðƓǌƞ Ɇ˸ƶȻ ïå˗ƮƎȺ ÜǊƵƓ ư ƗǃƓơ ǑƼ ǊǈƓɜǆ ˗ǒ˗˲ƙ ǏǄƵ ðƓɜƶǃƓȺ ɖ˲Ǆ˸ǃå Ǌ
Ǒƙ˦Ʈ Ǌ ˮ˹ƙ. 

í.  ÿƓɜ˸ǃå āá ɖƑƓƵ í˦ƞā ýƓơ ǑƼ Ɨ ƙ˦Ʈ ɆƑƓƪ̇ ƕ þ˗˳˯˴˸ǃå Ǌ ˮ˹ƙ ǏǄƵ ðƓɜƶǃå Ɇ˸ƶȻ
ˤ˯ƶǆ Ɋ ˲˸ǃå. 

) ˤƿï ýā˗˱ǃå1 ýā˗˱ǃå Ɠǆá Üú˦ƽɜ˸ǃå þƓǆá ɖƑƓƵ í˦ƞā ýƓơ ǑƼ Ǌ ˮ˹˯ǃå ɆƑƓƪï Ơư˦ǒ (
) ˤƿï2Ⱥ Ǌ ˮ˹˯ǃå ƗǃƓƪï Ơư˦˻Ƽ (ÿƓɜ˸ǃå ƗǃƓ˲ ý˦˲ǆ ˥ǆ Ɨ˱ƙƓǈ Ɨ˸ ʿǃå ÿá Ɨˢơǚǆ ƴǆ Ü

) Ǒ˸ƿï ǑǄƛƓ˸ƙADC ˥˻ƕ çï˦˶˲ǆ Ɨ ˸ƿï Ɨ˸ ʾ Ǒǃã (˕ǃ˦Ƽ) Ɨ ǄƛƓ˸˯ǃå Ɨ˸ ʿǃå Ɇɂ˦˲˯ƕ þ˦ǀȻ Ü(
 ˥˻˯˸ ʿǃå0 ā1023 )(10 bit. 

ǁäüĀ˕˯ 1.ɔƏäˤƴǁƑȸ ǈ ˬ˷˭ǁä ɄƏƑƨî . 
ǈ ˬ˷˭ǁä ƕǁƑƨî (ˢƨ) ƕƺƑ˲˶ǁä 

.çäʕ ˞Ƣ èǘƙ ˕ƴȸ ǍǂƳ ɔƏƑƳ ûƑ˷ǉ 100 ı 150 
.ˣ˹Ɨˤ˞Ƣ ˕ƴȸ ǍǂƳ ɔƏƑƳ ûƑ˷ǉ 50 ı 100 
.æ̠ ƪƑ Ǆ ˡǄƑǄà ɔƏƑƴǁä 0 ı 50 
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ǁäĀ˕˯ü 2 ..þƑɚ˶ǁä ƕǁƑ˰ȸ ǈ ˬ˷˭ǁä ƕǁƑƨî 
ǈ ˬ˷˭ǁä ƕǁƑƨî Þʕ ˵ǁä ðƑ˲Ɵ ƕ˶ ʼ 

.ˢǂˠǄ þƑɚǄ Ǐƺ ˓ǆà 
 

 ˣǄ ˗ƸƬà100 

ǏḨ˖ǁä ïƑɚƴǁä ˢ ˶˴Ɨ 
) ˤƿï Ɇɜ˵ǃå Ơư˦ǒ1 þƓƶǃå Ɇɜ ǌǃå ( ðƓǌƞ ˥ǆ ɆḧǃǑḪ˘ǃå ðƓɜƶǃå  ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌƞā

ðƓɜƶǃƓȺ Üå ǏǄƵ ɏ˦˯˲ɂā˸ǃèƓǈ˦ɜ ǃ Ɨǆðǚǃå Ɨ ˹ǀ˯ǃåā ƗȻíƓ˸ǃå.˥ɂðƓǌ˱ǃå Ɇ˸ƶ 
 

 
ǁä Ʉɚ˳1. ïƑɚƴǁƑȸ ɔ˰ǂ˶ǁä ǈ ˬ˷˭ǁä ïƑǊƜĀ ǏḨ˖ǁä ïƑɚƴǁä ïƑǊƜ ˣǄ Ʉḥǁ ýƑƴǁä Ʉɚ Ǌǁä 

ýā˗˱ǃå Ơư˦ǒ  ˤƿï3 ðƓǌƞ Ɇ˸ƶȺ ƗƮƓ˳ǃå ƗȻíƓ˸ǃå èƓǈ˦ɜ˸ǃå  ýā˗˱ǃå ˥˻ˮɂā ÜǑḪ˘ǃå ðƓɜƶǃå
 ˤƿï4 ðƓǌƞ ˔˻Ḫ̇ ƙ ǑƼ ƗǄƤå˗ǃå ƗȻíƓ˸ǃå èƓǈ˦ɜ˸ǃå Ⱥ ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ā ÜǑḪ˘ǃå ðƓɜƶǃƓ ɏ˦˯˲ɂ

 .èƓǈ˦ɜ˸ǃå ǉ˘ǌǃ ˙˶˯˳ǆ ˃ Ʈ˦ƙ ǏǄƵ ˥˻ǃā˗˱ǃå ǚǂ 
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ǁäüĀ˕˯ 3ǏḨ˖ǁä ïƑɚƴǁä ïƑǊ˯ǁ ƕȹìƑ˶ǁä çƑǆˤɚ˶ǁä . 
ɄƮ˦ǃå  ÿ˦ɜ˸ǃå 
 ǑƼ ˤɜ˲˯Ǆǃ ˦ǈƓǈ ˦˹ɂāíïá Ɨơ˦ǃ þå˗˳˯ƪã ˤƙ ÿá ˖˻ơ ÜǑḪ˘ǃå ðƓɜƶǃå ðƓǌƞ þƓǌǆ ƴ ˸ƞ

 Ɠǌǈ˦Ḫā Ɠǌ˹˸ƛ ˝Ƥïā Ɠǌ˯˱ǆ̇ Ɂā Ɠǌǆå˗˳˯ƪå Ɨǃ˦ǌƪā Ɠǌ˸˱ơ ˙ƺ˶Ⱥ ðƓ˯˸ƙ Ɨơ˦Ǆǃå ǉ˘ǋ
.ï˗˶˸ǃå Ɨơ˦˯ƽǆ 

˦ǈƓǈ ˦˹ɂāíïá Ɨơ˦ǃ 
Arduino Nano  

 ˖˻ơ ÜïƓǈ˦˴ǃå āá ïåíå̇ Ǆǃ ɆƛƓ˸˸ǃå á˗ˮ˸ǃå ˛ƽǈ ǏǄƵ Ɇ˸ƶȻ Ǒǈā˙˯ḧǃå ðƓǌƞ ˥Ƶ çïƓ ʸ
Ɨƙ˦Ʈ û˦Ƽ èƓƞ˦ǆ ï̠˶ ĈȻ -  Ǒ˯ǃå ˥ǆ ǏǄƵá èåíí̇˯ƕ ÿ˦ḧƙ ƓǌǈǕ xǃ̆Ḫ Ǐ˸ Ĉ˴ƙā

 Ɠǌƶ˸˴Ȼ ÿá Ǒƶ ˮˠǃå ÿƓ˴ǈǗå ƴ ˠ˯˴Ȼ-   Ɠǌǃ˦˲ɂā èƓƞ˦˸ǃå ǉ˘ǋ ñƓɜƶǈå Ɇˮǀ˯˴Ȼ ˤƛ
 Ɨǆ˗˳˯˴˸ǃå èƓƪƓ˴˲ǃå ˙˰ǂá ˥ǆ ˙ˮ˯ƶɂā ÜþƓƿïǕƓȺ Ɠǌ˯˸ƞ̇ ƙ ˥ɜ˸Ȼ Ɨ ǈā˙˯ḧǃå èåïƓƬã Ǐǃã

 ˥ǆ ƓǌƪƓ ʾ ˥ɜ˸Ȼ Ǒ˯ǃå ƗƼƓ˴˸ǃå ëāå̇ ˯ƙā èƓƼƓ˴˸ǃå ñƓ ʿǃ2  Ǐǃã ˤƪ400  ˥ɜ˸ɂā ˤƪ
 Ǐǃã ëāå̇ ˯ƙ Ɨƿí Ǐǃã Ɇ˶ƙ ÿá3 ] ˤǄǆ6.[ 

 èƓƞ˦˸ǃå ñƓ˴ơ
Ɨƙ˦˶ ǃå û˦Ƽ  
HC- SR04 
Ultrasonic 

Sensor 

 Ü˙˻˴ǃå Ɨ Ǆ˸Ƶ ßƓ˹ƛá þ˗˳˯˴˸ǃå ç˗ƵƓ˴˸ǃ ÿƓɜ˸ǃå çßƓưå ˛˴˲˯ƕ ß˦˷ǃå ñƓ˴ơ þ˦ǀȻ
 ˙˰ǂá Ɇɜ˵Ⱥ ˃ ʽḧǃå Ɨɂâï ˥ɂ̇ ˶ ˸ǃå ǏǄƵ Ɇǌ˴Ȼ Ǒ˷ǆ ÿƓɜǆ ǑƼ ˙˻˴ǃå ÿá ˖˻ơ

 ˗ƵƓ˴Ȼ Ɠ˸ǆ ÜƓơ˦ưā þ˗Ƶ ˥Ƶ Ɲ˯˹ƙ ˗ƿ Ǒ˯ǃå Ɨ ư̇ ƶǃå éíå˦˲ǃå ˥ǆ ˙˻˰ḧǃå ˔˹˱ƙ ǏǄƵ
.Ɨ˸˯ƶ˸ǃå ˥ǂƓǆǕå ǑƼ Ɨɂâ˙ǃå ë˦ ưā 

ß˦˷ǃå ñƓ˴ơ 
LDR 

 ƗƽǄ˯˳˸ǃå èƓǈƓ ˮǃå ˥ɂ̊ ˳ƙ ˔Ǆˠ˯ƙ Ǒ˯ǃå ƴɂïƓ˵˸ǃå ǑƼ ç˗˻ƽǆ ç̇ ǂå˘ǃå ƗƿƓˠȺ ç˗ơā ˙ˮ˯ƶƙ
 ç̇ ǂå˘ǃå ƗƿƓˠȺ ç˗ơā þå˗˳˯ƪå ˥ɜ˸ɂā Üç̇ ǂå˘ǃå ƗƿƓˠȺ Ǐǃɀā ˥ǆ èƓǈƓ ˮǃå Ɇǀ˹ǃ þ˗˳˯˴ƙ ˖˻ơ

 íå˗˯ǆǙå èåî Ɨ ƙ˦˶ǃå èƓƽǄ˸ǃå Ɇ˻ƺ˵ƙā Ɨ ˶˹ǃå èƓƽǄ˸ǃå çßå̇ ƿā ˥ɂ̊ ˳˯ǃWAV  ǏǄƵ
] ç̇ ǂå˘ǃå ƗƿƓˠȺ6 .[˸˯ƶƙāýƓ˶ƙǙå ǑƼ ˗ ý˦Ḫ˦ƙā˙ˮǃå ǏǄƵ ˦˹ɂāíïǕå ƴǆSerial (SPI  

 )Peripheral Interface ÜèƓǈƓ ˮǄǃ ˥ǆå̊ ˯˸ǃå ýíƓ ˯ǃå ˥˻ɜ˸ƙ ǏǄƵ Ɇ˸ƶȻ ý˦Ḫ˦ƙā˙ƕ ˦ǋā
 ˛ƽǈ ǑƼ ˥˻ǋƓ˱ƙǙå ǚḪ ǑƼ èƓǈƓ ˮǃå Ɇǀǈ ɏáǃ ƴɂ̇ ƪ ýƓǀ˯ǈƓȺ Ơ˸˴Ȼ ɏ˘ǃåā Ü˕ƿ˦ǃå èƓǈƓ ˮǄ
ç̇ ǂå˘ǃƓȺ Ɨǈ̊ ˳˸ǃå èƓǆ˦Ǆƶ˸ǃåā èƓ˱ǃƓƶ˸ǃå ˥˻ƕ ]7.[ 

ç̇ ǂå˘ǃå ƗƿƓˠȺ ç˗ơā  
SD CARD 

 ǏǄƵ Ɇ˸ƶƙ Ǒ˯ǃå èƓ˱ǃƓƶ˸ǃå ˥˻ƕ èƓǈƓ ˮǃå Ɇǀ˹ǃ ˦ǒíå̇ ǃå íí̇ ƙ èƓƞ˦ǆ ç˗ơ˦ǃå ǉ˘ǋ þ˗˳˯˴ƙ
 íí̇ ˯ǃå ˛ƽǈ433MHz þå˗˳˯ƪǙå ƗǄǌƪ Ɠ˷Ȼáā ˤ˱˲ǃå ç̇ ˻ƺƮā ˙ƶ˴ǃå Ɨ˶ Ƥï ˙ˮ˯ƶƙā Ü

 Ɇƪ̇ ǆ ˥ǆ êåāðá ǑƼ ç˗ơ˦ǃå ǉ˘ǋ Ɇ˸ƶƙā ÜƗ ḧǄƪǚǃå ƴɂïƓ˵˸ǃå ƴ ˸˱ǃTX  Ɇˮǀ˯˴ǆāRX 
 ÜðƓɜƶǃƓȺ ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌƞ ˥ǆ ƗǄƪ̇ ˸ǃå ˦ǒíå̇ ǃå èƓƞ˦ǆ ýƓ ʿ˯ƪƓȺ þ˦ǀƙā ÜèƓǈƓ ˮǃå Ɇǀ˹ǃ

 ˥Ƶ ɆǀȻ Ǚ Ɠǆ Ǒˠƺƙ ÿá ç˗ơ˦Ǆǃ ˥ɜ˸ɂā100  ˙˯ǆơǊƙƓƽƮå˦ǆ ˔˴  Ɨ ơƓ˹ǃå ˥ǆ Ǌǈá Ǚã
 ǏǄƵ ý˦˶˲ǃå ˥ɜ˸Ȼ Ɨ Ǆ˸ƶǃå30-35  Ɨơ˦˯ƽ˸ǃå ˥ǂƓǆǕå ǑƼ ƗȻíƓƶǃå úā˙ˢǃå ǑƼ ˙˯ǆ

]6.[ 

 ýƓ ʿ˯ƪå ç˗ơā
˦ǒíå̇ ǃå èƓƞ˦ǆ 
433 MHZ RF 
RECEIVER 
MODULE 

https://learn.sparkfun.com/tutorials/serial-peripheral-interface-spi
https://learn.sparkfun.com/tutorials/serial-peripheral-interface-spi
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˯ƕ þ˦ǀƙ ˗ǌƞ ǏǄƵ Ɇ˸ƶƙā Ü÷˦ ˸˴ǆ è˦Ʈ Ǐǃã Ɨ ƑƓɁ̇ ǌḧǃå ƗƿƓˠǃå Ɇɂ˦˲5  ïƓ ƙā ˕ǃ˦Ƽ
 ˥ǆ Ɇƿá ˥˹ǀǆ30  ~ ˥˻ǈï íí̇ ˯ƕ ˙˸˯˴ǆ ˙˻ƽƮ è˦Ʈ ˗˻ǃ˦˯ƕ þ˦ǀƙā Ü˙˻ˮǆá ǑǄǄǆ2300 
 .˚ƙ̇ ǋ ðƓɜƶǃå ðƓǌƞ ƗɂïƓˠȺ ˥˲Ƭ ɉ˦ˮǋ ƗǃƓơ ǑƼ þ˗˳˯˴˸ǃå Ǌ ˮ˹ƙ ǏǄƵ ç̇ ƼƓ˶ǃå Ɇ˸ƶƙ

Ɠɜǆ Ǐǃã þ˗˳˯˴˸ǃå Ǌ ƞ˦˯ƕ þ˦ǀƙ Ɠǌǈá Ɠ˸Ḫ ÜǑḪ˘ǃå.ǊƵƓ ư ƗǃƓơ ǑƼ ðƓɜƶǃå ÿ 

ç̇ ƼƓƮ 
5V Active 
Alarm Puzzer 

 Ǒ˯ǃåā ÜðƓǌ˱ǃå Ɠǋï˗˶Ȼ Ǒ˯ǃå Ɨ ƙ˦˶ǃå ɆƑƓƪ̇ ǃå ýƓ ʿ˯ƪå ǑƼ þ˗˳˯˴˸ǃå ƗƵƓ˸˴ǃå ˗ƵƓ˴ƙ
 ˤƙ ˗ƿā .Ɨ˸˯ƶǆ Ɨǀˠ˹ǆ Ǐǃã Ǌǃ˦Ƥí āá ǊǆƓǆá ɖƑƓƵ í˦ƞā ƗǃƓơ ǑƼ þ˗˳˯˴˸ǃå ï˘˲ƙ

 ƝǆƓǈ̇ ƕ þå˗˳˯ƪåBlaze Media Pro  ïå˗ƮǗå10.00  ÜƗ ƙ˦˶ǃå èƓǌ˻ˮ˹˯ǃå Ɇ˻˱˴˯ǃ
 Ɨ ƙ˦Ʈ èƓƞ˦ǆ íå˗˯ǆƓȺ ç̇ ƬƓ ǆ Ǒƙ˦˶ǃå Ɇ˻˱˴˯ǃå Ơ ˯ǒ ɏ˘ǃåāWAV  Ɇǒ˗ƶ˯ǃå ˣǃ˘Ḫā

 Ɇ˰ǆ Ɏ̇Ƥá ƸƮ ˥ǆ Ɇɂ˦˲ ǃ˯å Ɠ˷Ȼá ˥ɜ˸ɂā ÜƓǀ˴ǆ ƗǄ˱˴ ǆ èå˦Ʈáā èǚ˻˱˴ƙ ǏǄƵ
mp3  Ɨ ƙ˦Ʈ èƓƞ˦ǆ ǏǃãWAV .ç̇ ƬƓ ǆ 

ƗƵƓ˸ƪ 

ˮƿ ˥ǆ ǑḪ˘ǃå ðƓɜƶǃå ðƓǌƞ ïƓ ˯ƤǙ þ˗˳˯˴Ȼ.Ɲǆ̇ ˮ˸ǃå Ɇ ǑƑ˦ư ǑƑƓ˹ƛ 

 üĀ˕˯ǁä4 .ïƑɚƴǁƑȸ ɔ˰ǂ˶ǁä ǈ ˬ˷˭ǁä ïƑǊ˯ǁ ƕȹìƑ˶ǁä çƑǆˤɚ˶ǁä 
ɄƮ˦ǃå  ÿ˦ɜ˸ǃå 

ˮ˹˯ǃå ðƓǌƞ þƓǌǆ ƴ ˸ƞ ǑƼ ˤɜ˲˯Ǆǃ ˦ǈƓǈ ˦˹ɂāíïá Ɨơ˦ǃ þå˗˳˯ƪã ˤƙǊ Ⱥ ɖ˲Ǆ˸ǃåðƓɜƶǃƓ 
 ýā˗˱ǃå ˙ˢǈå) ǑḪ˘ǃå3( 

˦ǈƓǈ ˦˹ɂāíïá Ɨơ˦ǃ 
Arduino Nano 
Bush Button 

 ǑƼ ˃ ʽḧǃå Ǌǆ˗˳˯˴Ȼƪ̇ ˸ǃå þ˦ǀ ʼ Ǌ ǄƵ Ɋƺ˷ǃƓȺ þ˦ǀȻ ˖˻ơ ÜǑḪ˘ǃå ðƓɜƶǄǃ Ǌǈå˗ǀƼ ýƓơ Ɇ
 ̋ Ƭ˳ ɏá āá ˃ ḧ̔ǃå ý̠˻ǃ ̇˻ƽƮ ïå̠ƮƎȺ ðƓɜƶǃå þ˦ǀ̓ ÜĄƓḧǄƪǙ ðƓɜƶǃå ƴǆ ɆƮå˦˯ǃƓȺ

.ǊǈƓɜ˸Ⱥ ˙Ƥà 

ýƓƤíǙå ïð 
Bush Button 

 ǏǄƵ Ɇ˸ƶƙ Ǒ˯ǃå èƓ˱ǃƓƶ˸ǃå ˥˻ƕ èƓǈƓ ˮǃå Ɇǀ˹ǃ ˦ǒíå̇ ǃå íí̇ ƙ èƓƞ˦ǆ ç˗ơ˦ǃå ǉ˘ǋ þ˗˳˯˴ƙ
 íí̇ ˯ǃå ˛ƽǈ433MHz ýā˗˱ǃå ˙ˢǈá) Ɇˮǀ˯˴˸ǃå èƓƽƮå˦˸ǃ ƗǌƕƓ˵ǆ ƓǌƙƓƽƮå˦ǆ Ü3 Ü(
ƓȺ þ˦ǀƙā ï ˦ǒíå̇ ǃå èƓƞ˦ǆ ýƓƪãǃ Ǐǃå ðƓǌƞ.ýƓƤíǙå ïð ǏǄƵ Ɋƺ˷ǃå ˗˹Ƶ ǑḪ˘ǃå ðƓɜƶ 

 èƓƞ˦ǆ ýƓƪïã ç˗ơā
˦ǒíå̇ ǃå 

FS1000A 433 
MHZ RF 

TRANSMITTER 
MODULE 
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Ɲǆ̇ ˮ˸ǃå Ɇˮƿ ˥ǆ ǑḪ˘ǃå ðƓɜƶǃƓȺ ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌƞ ïƓ ˯ƤǙ þ˗˳˯˴Ȼ. ˙˷Ƥá ǑƑ˦ư ǑƑƓ˹ƛ 

.Ɲǆ̇ ˮ˸ǃå Ɇˮƿ ˥ǆ ǑḪ˘ǃå ðƓɜƶǃƓȺ ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌƞ ïƓ ˯ƤǙ þ˗˳˯˴Ȼ ˙˸ơá ǑƑ˦ư ǑƑƓ˹ƛ 

 
 Ɇɜ˵ǃå Ơư˦ǒ) ˤƿï2 ˖˻ơ ÜǑḪ˘ǃå ðƓɜƶǃƓȺ ɖ˲Ǆ˸ǃå ðƓǌ˱ǃå ɉƓ˵˹ǃ ǑƕƓ ˴ǈǙå Ɋˠ˳˸ǃå (

 Ɠǋ˗˹Ƶ Üɖ˲Ǆ˸ǃå ðƓǌ˱ǃå ǑƼ ýƓƤíǗå ïð Ɋƺ˷Ⱥ Ǌ˹ǆ ðƓɜƶǃå ÷Ɠ ư ƗǃƓơ ǑƼ ˃ ʽḧǃå þ˦ǀȻ
 Ɇɜ˵ǃå Ơư˦ǒ Ɠ˸Ḫ .ǉíƓ˱Ȼã ǏǄƵ ˃ ʽḧǃå ˗ƵƓ˴Ȼ ˙˻ƽƮ ǑḪ˘ǃå ðƓɜƶǃå ˥Ƶ ï˗˶ ƪ ï ˤƿ

)3å ɉƓ˵˹ǃ ǑƕƓ ˴ǈǙå Ɋˠ˳˸ǃå (çïā˗ǃ ǑḪ˘ǃå ðƓɜƶǃ  ɏ˘ǃåā Üç˗ơåā ā "ƗȻå˗ˮǃå" ƗǃƓ˲Ⱥ á˗ˮǒ Ǒǌ˯˹ɂ
"ƗȻƓǌ˹ǃå" ƗǃƓ˲Ⱥ.Ɇ˻ƺ˵ǃ˯å ƴưā ǑƼ ðƓɜƶǃå Ɠ˸ǃƓ˟ Ɏ̇Ƥá èå̇ǆ çïā̠ǃå ǉ̆ǋ ï̇ḧ˯ƙā Ü 

 

 
ǃå Ɇɜ˵2. ǑḪ˘ǃå ðƓɜƶǃƓȺ ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌƞ ɉƓ˵˹ǃ ǑƕƓ ˴ǈǙå Ɋˠ˳˸ǃå  
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ǃå Ɇɜ˵3. ǑḪ˘ǃå ðƓɜƶǃå ðƓǌƞ ɉƓ˵˹ǃ ç˗ơåā çïā˗ǃ ǑƕƓ ˴ǈǙå Ɋˠ˳˸ǃå 
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˖˹ƻ˷Ɨ ǏḨ˖ǁä ïƑɚƴǁä îƑ ˭ƢäĀ 
 êî˦˸ǈ ˤ ˸˶ƙ Ɇ˸Ƶ ˤƙ ÜɆ˻Ǆ˲˯ǃå ƗǄơ̇ ǆ ˥ǆ ßƓǌ˯ǈǙå ˗ƶȺ ǑḪ˘ǃå ðƓɜƶǃå ðƓǌƞ ˥ǆ Ɇḧǃ

ǊȺ ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌƞā ǃå Ɨ ǈā˙˯ḧǃǙå ˙Ƒåā˗ǃå Ɇ˻ƺ˵ƙā˥ǒ˘ǋ ˔˻Ḫ̇ ƙ ǑƼ ƗǄƤå˗  ˥ɂðƓǌ˱ǃå
ç˗ơ ǏǄƵ Ɇǂ Üƙ ÜƓǌǄ˸Ƶ çí˦ƞ ˥ǆ ɖǀ˲˯ǃå ˗ƶɁā Ɠǌƶ ˸˱ƙ ˤ ˥˻ˮǆ ˦ǋ Ɠ˸Ḫ Ɠǌ˯˱ǆ̇ ɁāȺ ˥˻Ǆɜ˵ǃƓ

)4) ā (5() ÿǚɜ˵ǃå Ơư˦ǒ .6) ā (7ƞî˦˸˹ǃ ǑƑƓǌ˹ǃå ˤ ˸˶˯ǃå (Ǒ  ðƓǌƞǑḪ˘ǃå ðƓɜƶǃå 
ðƓɜƶǃƓȺ ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌƞā. 

) ˤƿï ýā˗˱ǃå5 Ɨ˹ǒƓ ˯ǆ èƓƼƓ˴ǆ ǏǄƵ ˕ƶưā ɖƑå˦Ƶ Ɨ˯˴ǃ þƓˢ˹ǃå ïƓ ˯Ƥå ƝƑƓ˯ǈ Ơư˦ǒ (
 ˥ǆ ëåā˙˯ƙ15 Ǐǃã ˤƪ133Ƶ ɖƑƓƶǃå ˗ƶ ǃ Ɨ ʿ ʿ˲ǃå ƗƼƓ˴˸ǃå Ǌ ʼ ˙ǌˢɂā ÜˤƪƓ˴ơ ˥ ñ

.çßå̇ƿ Ɇḧǃ Ƌɣ˳ ǃå ý̠ƶǆā ÜñƓ˴˲ Ǆǃ ƗǄƶƽǃå èåßå̇ǀǃåā ÜƗƙ˦˶ ǃå û˦Ƽ èƓƞ˦˸ǃå 

 
ǃå Ɇɜ˵4. .Ɠǌƶ ˸˱ƙ ˗ƶȺ ǑḪ˘ǃå ðƓɜƶǃå ðƓǌƞ Ɨơ˦ǃ 

 

 
ǃå Ɇɜ˵5. .Ɠǌƶ ˸˱ƙ ˗ƶȺ ǑḪ˘ǃå ðƓɜƶǃƓȺ ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌƞ Ɨơ˦ǃ 
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ǃå Ɇɜ˵6. ǑḪ˘ǃå ðƓɜƶǃå ðƓǌƞ êî˦˸ǈ. 

 

 
 

ǃå Ɇɜ˵7. ðƓɜƶǃƓȺ ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌƞ êî˦˸ǈ ǑḪ˘ǃå 
 

 èƓƼƓ˴˸ǃå ˥ǆ å˗ƞ Ɨ ɂ̇ ƿ ˕ǈƓḪ ñƓ˴˲Ǆǃ Ɨ Ǆƶƽǃå èåßå̇ ǀǃå ÿá ƝƑƓ˯˹ǃå ˥ǆ Ɠ Ǆƞ Ơ˷ƙáā
 ˥˻ƕ ëåāå̇ ˯ƙ Ƌˠ˳ǃå Ɨ ˴ǈ ˕ǈƓḪ ˖˻ơ ÜðƓɜƶǃå ˥Ƶ ɖƑƓƶǃå ˗ƶ ǃ Ɨ ʿ ʿ˲ǃå0.0%  Ǐǃã

3.22% . 
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ǁäüĀ˕˯ 5ýƑˠ˷ǁä îƑ ˭Ƣä ƛƏƑ˭ǆ . 

ǈ ˬ˷˭ǁä ƕǁƑƨî Ɖ˞˱ǁä ü˕ƴǄ 
(%) 

ðƑ˲˰ǁä æÞä̠ ƽ 
(ˢƨ) 

ƕ ǂƴƻǁä ƕƺƑ˲˶ǁä 
(ˢƨ) 

ç 

 èǘƙ ˕ƴȸ ǍǂƳ ɔƏƑƳ ûƑ˷ǉ
.çäʕ ˞Ƣ 

0.93 108 107 1 

.æ̠ ƪƑ Ǆ ˡǄƑǄà ɔƏƑƴǁä 3.22 32 31 2 

.æ̠ ƪƑ Ǆ ˡǄƑǄà ɔƏƑƴǁä 0.00 15 15 3 
 ˕ƴȸ ǍǂƳ ɔƏƑƳ ûƑ˷ǉ

.ˣ˹Ɨˤ˞Ƣ 
0.00 91 91 4 

 èǘƙ ˕ƴȸ ǍǂƳ ɔƏƑƳ ûƑ˷ǉ
.çäʕ ˞Ƣ 

0.75 134 133 5 

 ûƑ˷ǉ ˕ƴȸ ǍǂƳ ɔƏƑƳ
.ˣ˹Ɨˤ˞Ƣ 

0.00 71 71 6 

 

 ƗǄƪ̇ ˸ǃå ˦ǒíå̇ ǃå èƓƞ˦ǆ Ɏ˗ǆ ÿá ˗ƞāā ðƓɜƶǃƓȺ ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌ˱ǃ ïƓ ˯Ƥå ßå̇ ƞã ˤƙ Ɠ˸ǂ
 Ǐǃã Ɇ˶Ȼ ƗǄˮǀ˯˴˸ǃåā3  ý˦ˠȺ ǑƑå˦ǋ ƗƼƓưã ˗˹Ƶā ÜïƓ˯ǆá20  Ɏ˗˸ǃå Ɇ˶Ȼ ÿá ˥ɜ˸Ȼ ˤƪ

 Ǐǃã8  ɖǄƺǆ ÿƓɜǆ ǑƼ ðƓǌ˱ǃå ïƓ ˯Ƥå ˗˹Ƶ ˣǃîā ÜïƓ˯ǆáïå˗ƞ) ɖƑå˦Ƶ ǊȺ èƓƛá ÜǑǈƓƪ̇ Ƥ 
 ÜǊƙßƓưã ˥ǆ ÿƓɜ˸ǃå Ɨ˸˯Ƶ ˛˴˲˯ǃ ǑƑ˦˷ǃå ñƓ˴˲ǃå ïƓ ˯Ƥå ˤƙ Ɠ˸Ḫ Ü(.... ÜǑǈ˗ƶǆ

.ɖ˲Ǆ˸ǃå Ǌ ˮ˹˯ǃå ðƓǌƞ Ɨˠƪå˦ƕ ðƓɜƶǃå ˥Ƶ ˖˲ ǃå ïƓ ˯Ƥå ˣǃ˘Ḫā 

çƑ Ƭˤ˭ǁäĀ çƑƜƑ˭˷˭ƨǗä 
 Ɨɂ̇˶ ǃå èƓƿƓƵǗå ɏā̆ƕ óƓ˳ǃå ǑḪ̆ǃå ðƓɜƶǄǃ êî˦˸ǈ ̇ɂ˦ɣƙ ʕƙ ̟ ǃ˲å å̆ǋ ýǚƤ ˥ǆ

 þ˦ǀɂā ƗǄƕƓǀ˸ǃå èƓ ˯ƶǃåā ɖƑå˦ƶǃå úƓ˵˯ǂå ǏǄƵ ˤǋ˗ƵƓ˴Ȼïå˗ƮƎȺ ǌ˻ˮ˹ƙā ɆƑƓƪï Ɨ ƙ˦Ʈ èƓ
 ç˗Ƭ ˛˴˲ƙ ǏǄƵ Ɇ˸ƶɂā ÜɖƑƓƵ ɏá úƓ˵˯ǂå ˗˹Ƶ ƗƵƓ˸ƪ ˙ˮƵ þ˗˳˯˴˸ǃå ÿîá Ǐǃã Ɇ˶ƙ

 ā ƗǃƓơ ǑƼ þ˗˳˯˴˸ǃå Ǌ ˮ˹ƙā çïƓǈǙå ðƓǌ˱Ⱥ þƓˢ˹ǃå ɊɁï ˤƙ ˣǃî Ǐǃã ƗƼƓưã .ˤ˯ƶǆ ÿƓɜǆ í˦ƞ
.ǊǈƓɜǆ ƗƼ̇ ƶǆ þ˗˳˯˴˸ǃå ǏǄƵ ˔ƶƮ åîã ðƓɜƶǃå ÿƓɜǆ ˗ǒ˗˲ƙ ǏǄƵ Ɇ˸ƶȻ Ǌ ˮ˹ƙ 
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 Ɠǋ̇ Ƽ˦ǒ Ǒ˯ǃå èǚ˻ǌ˴˯ǃå ˤḪ ë˦ ư˦ƕ Ɠ˹ǃ ˥˻ˮƙ ðƓɜƶǃå å˘ǋ ˘˻ƽ˹ƙ ýǚƤ ˥ǆāǋ ðƓǌ˱ǃå å˘ ɏā̆ǃ
å ˤǌ˲˹˸ɂā ˤǋ̇ ˻ƪ ßƓ˹ƛá ˤǌǃ ˗Ƭ̇ ˸Ḫ Ɇ˸ƶȻ ˦ǌƼ ÜƗɂ̇ ˶ ǃå èƓƿƓƵǗåɂ̇ ˲ǃå ˥ǆ ˙˻˰ḧǃ Ɨơå̇ ǃåā Ɨ

.ˤǌƕ Ɨˠ ˲˸ǃå Ɨ˭˻ˮǃå ƗƼ̇ ƶ˸Ⱥ Ɨǀ˰ǃåā 
 ɏāî Ɇˮƿ ˥ǆ þå̠˳ ƪ˯Ǚå ǑƼ Ɨǃ˦ǌƪ ̇ǂ˰á ǊǄƶƞā ðƓǌ˱ǃå å̆ǋ çßƓƽḪ ˥ǆ ̇ɂ˦ɣ ǃ˯å ô ƺ̇ǃ

:Ɨ ǃƓ˯ǃå èƓ Ʈ˦˯ǃå ë̇ ˯ǀǈ ÜƗɂ̇ ˶ ǃå èƓƿƓƵǗå 
á. .ðå̊ ˯ǋǙƓȺ Ǌ ˮ˹˯ǃå Ɨ ƮƓƤ ƗƼƓưã 

æ.  ˦ƙ˦Ǆˮǃå ɖɂ̇˟ ˥Ƶ Ɇ˸ƶƙ ɏ̇ƤƋȺ ƗḧǄ˴ǃå èƓƵƓ˸˴ǃå ýå̠˯ˮƪå.é 

ê. ˔˻Ḫ̇ ƙ  å̇ ˻ǆƓḪ ßƓḪ˘ǃå èƓ ˹ǀƙ þå˗˳˯ƪƓȺ Ǌ˯˱ǆ̇ Ɂā ðƓɜƶǃå ú̇ ˟ ƗȻƓǌǈ ˥ǆ æ̇ ǀǃƓȺ
 ǑƵƓ˹ˠƮǙå.ú˦ƽɜ˸ǃå ɖɂ̇ ˟ ǑƼ êï˗ǃåā ˙ƽ˲ǃå úƓ˵˯ǂǙ 

í.  ƴƿå˦˸ǃå ˗ǒ˗˲ƙ þƓˢ˹ƕ ðƓɜƶǃå ɊɁïGPS ýƓƪïã ˥ǆ ú˦ƽɜ˸ǃå ˥Ċɜ˸Ȼ ïð ƗƼƓưɀā Ü
 ɍïƓ˟ ɏá éā̠ơ ƗǃƓơ ǑƼ Ǌɂāî Ǐǃã Ǌƶƿ˦ǆ. 
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  ƕƨäî˕ǁä ˛˱ǂǄ 
     Ɨ ǈƓɜǆã Ǐǃå Ɨƪåï˗ǃå ú˗ǌƙêîƓ˸˹ǃå þå˗˳˯ƪå  ǑƼ Ɨ ˸ḧǃåýƓ˸˯ơƓȺ ˓ˮ˹˯ǃå å éā˗ơ Ɇ˵ƽǃ

 êî˦˸ǈ ˦ǋ þ˗˳˯˴˸ǃå êî˦˸˹ǃå .Ɨ ˮ˻Ǆǃå Ɨ˭˻ˮǃå ǑƼ ƗǄǆƓƶǃå ˥˻ǆƋ˯ǃå èƓḪ̇ Ƭ ǑƼ ǑǃƓ˸ǃåKida 
 éǚƛ ˥ǆ ̞ǈ˦ḧƙ Ɠˮ˻ǃ ǑƼ ˥ǆ˻Ƌ˯ǃå èƓḪ̇Ƭ ˥ǆ Ɨ˹˻Ƶ ǏǄƵ ɖĉĊˮ˟ ɏ̆ǃåā Üþå̠˳ ƪ˯Ǚå ƴƑƓƬ

Ƌ˯Ǆǃ ç˗˲˯˸ǃåā ˥˻ǆƋ˯Ǆǃ Ɨǀ˰ǃåā ˥˻ǆƋ˯Ǆǃ ƗǄƼƓǀǃå :Ǒǋ ˥˻ǆƋƙ èƓḪ̇ Ƭ˸˱ƙ ˗ƶȺ .˥˻ǆ èƓǈƓ ˮǃå ƴ
 Ɨ˸ ʾ æƓ˴˯ơåāZ  êî˦˸˹ǃKida  Ɇ˵ƽǃƓȺ ˓ˮ˹˯ǃå ǏǄƵ ïíƓƿ êî˦˸˹ǃå ÿá ƝƑƓ˯˹ǃå è̇ ǌˡá

 .Ɠ ˮ˻ǃ ǑƼ ˥˻ǆƋ˯ǃå èƓḪ̇ Ƭ Ǌǃ ô̇ ƶ˯ƙ ˗ƿ ɏ˘ǃå ǑǃƓ˸ǃå 
ƕ ƟƑ˭ƻǄ çƑ˶ǂǀ :Kida.Ɨ ˮ˻Ǆǃå Ɨ˭˻ˮǃå Ü˥˻ǆƋ˯ǃå èƓḪ̇ Ƭ ÜǑǃƓ˸ǃå Ɇ˵ƽǃå Ü 

Abstract 

   This study uses one of the methods used in financial analysis 

if  financial failure is predicted. This study aims at the possibility of 

using the Kida model in predicting the possibility of financial 

failure that may turn into a failure that threatens the insurance 

companies in Libya. The results shows that the financial percentages 

indicators in Kida model have the capability to predict the 

mailto:almaremi@zu.edu.ly
mailto:almaremi@zu.edu.ly
mailto:aljatrii@zu.edu.ly
mailto:kshem@zu.edu.ly
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financial risks that the companies might face. The study has 

developed the mathematical and statistical models using 

information technology and modern trends in financial analysis.  

0.1 ƕƨäî˕ǂǁ ýƑƴǁä îƑ˝Ǖä 
1.1 ƕǄ˕ƾǄ 
      Ɋɣ Ĉ˳Ȼ  ÿá Ǒǀɣ˹ ǃ˸å ̇˻ƹ ˥ǆ îã ÜǑǃƓ˸ǃå Ɋɣ ˳˯Ǆǃ Ǒƙ˦ɣƤ Ɏ̠ơã ˦ǋ ú̠ǌǃå ̠ǒ̠˲ƙ

 ̇Ƽ˦˯ǃ ǑƽɜȻ Ǚ ǉ̠ơā ú̠ǌǃå ̠ǒ̠˲ƙ ÿá ̇˻ƹ ÜǊ̓ ý˦Ƥ̠ǃå ˥ǆ ú̠ǌǃå ƗƼ̇ƶǆ ÿāí ïƓ˸˰ƪ˯Ǚ
 ˓ˮ˹˯ǃå ǏǄƵ ˗ƵƓ˴Ȼ ɏ˘ǃå ǑǃƓ˸ǃå Ɇ˻Ǆ˲˯Ǆǃ Ɋˠ˳˸ǃå êƓ˯˲Ȼ ˖˻ơ Üˤ Ǆ˴ǃå ǑǃƓ˸ǃå Ɋ ˠ˳˯ǃå

ǆ ˗ƶȻ ǑǃƓ˸ǃå ˓ˮ˹˯ǃƓƼ ÜǑǃƓ˸ǃå Ɋ ˠ˳˯Ǆǃ Ɨ ǈƓ˰ǃå ç˦ ˠ˳ǃå ˦ǋ ɏ˘ǃå ÜǑǃƓ˸ǃåḪ̇ ǃå ˥Ɠ̊Ƒ  Ɨ ƪƓƪǕå
 ĈȻ Ǒ˯ǃå ëƓ˱ǈ ǑƼ Ɠǌ˻ǄƵ ˗˸˯ƶ Üɏ˗˹ǋ) èƓ˸ˢ˹˸ǃå1996Ü(  Ɋˠ˳ǃå ƴưā ýǚƤ ˥ǆ ˣǃîā

 ïå̇ ǀǃå îƓ˳ƙåā Ɨ ǃƓ˸ǃåèå  èƓƼå̇ ˲ǈǙå Ơ ˲˶ƙā Ɠǋ˘˻ƽ˹ƙā Ɠǌ˯ˮƿå̇ ǆā Ɨ ˸Ǆ˴ǃå Ɨ ǃƓ˸ǃåā ƗɂïåíǗå
 Üè˗ƞā ÿãƗ ǃƓƵ Ɨ ˠ ˠ˳ƙā Ɨ ˸ ˢ˹ƙ èåïƓǌǆ í˦ƞā ˔Ǆˠ˯ǒ å˘ǋā . ǀ ʿ˲ƙƓ ǕƵ ǑǄƵ ˗ƑƓ
Ɨǌƞ ˥ǆ Ü Ɏ̇Ƥá Ɨǌƞ ˥ǆ ̇˻ƺǃå ǉƓ˱ƙ ƓǌƙƓǆå̊˯ǃå íå̠ƪ ǏǄƵ çï̠ǀǃåāÜ  Ǐƶ˴ƙèƓ˸ˢ˹˸ǃå å Ǐǃ

 ƗǄƤå˗ǃå ƗȻ˗ǀ˹ǃå èƓǀƼ˗˯ǃå ˥˻ƕ Ɨǈðå˦˸ǃå ƗȻ˗ǀ˹ǃå èƓǀƼ˗˯ǃåāƗƞïƓ˳ǃåã . ˦ ˯ǃå þå˗ƶǈå ÿ ˥˻ƕ ɖƼå
 ā ƗǄƤå˗ǃå ƗȻ˗ǀ˹ǃå èƓǀƼ˗˯ǃå ˥˻ƕ ç˦ ˱Ƽ éā˗ơ Ǐǃã ɏí˓ǒ ˗ƿ Ɨ Ǆɂ˦˸˯ǃåā ƗɂïƓ˸˰˯ƪǙå èåïå̇ ǀǃåƙ ˣǄ

ƗƞïƓ˳ǃåÜ  ô̇ ƶƙ Ǒ˹ƶȻ ƓǆƗ˸ˢ˹˸ǃå Ɨ ǃƓǆ ïƓˠƤǗ:  Ɨǃ˦˻˴ǃå ˙˟Ɠ˳˸ḪɆ˵ƽǃåā  ǑǃƓ˸ǃå
˳ǆāýƓ˸ǃå ñáï ˙˟Ɠ˥ɂ̇ ˻˰Ḫ ǏǄƵ Ǐƽ˳Ȼ Ǚ .  ǏǄƵ ˤɜ˲Ǆǃ þ˗˳˯˴ƙ çåíá ˗ƶȻ ǑǃƓ˸ǃå Ɇ˻Ǆ˲˯ǃå ÿã
ßåíǕå  Ɇ˻Ǆ˲ƙ ýǚƤ ˥ǆ˙ɂïƓǀ˯ǃå Ɨ ǃƓ˸ǃåÜ  ˥ɜ˸Ĉƙ ̟ ơ˻èƓ˸ˢ˹˸ǃå  ˤ˱ơ ǏǄƵ ú˦ƿ˦ǃå ˥ǆ

 þå˗˳˯ƪƓȺ ǑǃƓ˸ǃå ˙˰ƶ˯ǃåêîƓ˸ǈ  ā ˔˴ǈā Ɨ ưƓɂïƗ ǃƓǆ èå̇ Ƭ˓ǆ˸s˹˸ǃå ǉ̆ǋ ʕǋá ĊɆƶǃā Ü èƓ
Ɠ˸ǃ ˣǃîā Ü˥˻ǆƋ˯ǃå èƓḪ̇ Ƭ  ˥ǆ èƓḪ̇ ˵ǃå ǉ˘ǌǃƗ Ʈ˦˶ƤÜ Ɠǌǈ˦ǂ Ɠƞāí̊ ǆ åïāí ñïƓ˸ƙÜ  ǑǌƼ

ƓǌˮǄˠȻ ˥˸ǃ Ɨ ˹˻ǆƋƙ Ɨǆ˗Ƥ þ˗ǀƙ  Ɨ ǃƓǆ Ɨ˴ƪ˓ǆ Ɠǌǈá Ɠ˸Ḫ ÜƗ˹˻ƶǆ ç̇ ˯Ƽ ýǚƤā ˥˻ƶǆ Ɋ˴ƿ ɆƕƓǀǆ
˥˻ƶǆ ˗ƑƓƵ ɆƕƓǀǆ ƓǋïƓ˸˰˯ƪå ˗˻ƶ˯ǃ ˤǌǃ ˥ǆ˓˸ǃå ˥ǆ ýå˦ǆǕå ǏǄƵ Ɇ˶˲ƙÜ ƶ˱Ȼ Ɠǆ å˘ǋā ƓǌǄ

 ƗƮƓƤ Ɨ˸ƞ ˙˟Ɠ˳˸ǃ Ɨư̇ ƶǆɆ˵ƽǃå  ɏ˘ǃå ǑǃƓ˸ǃå ɏ˘ǃåā ÜñǚƼǗå Ǐǃã ɏí˓ǒ˗ƶȻ ˮ˹˯ǃå ˓
 Ɠ˸ǌǆ ǊȺǃƗḪ̇ ˵Ǆ  āˤǌǃ ˥ǆ˓˸ǃåÜ èåßå̇ ƞã îƓ˳ƙǙ ˣǃîā Ɨǃā˗ǃå Ǐ˯ơā ˕ƿā ǑƼ Ɨ ˲ ˲˶ƙ 
˙ɜ ˸ǃå. 
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  2.1  ƕǂɚ˳Ǆƕƨäî˕ǁä 
    ç̇ ˻ˮḪ ˙˟Ɠ˳ǆ ˔ˮ˴ƙā èƓḪ̇ ˵ǃå ßåíá ǏǄƵ Ɨ ƞïƓƤā Ɨ ǄƤåí Ɨ ˭˻ƕ Ɇǆå˦Ƶ ƗƵ˦˸˱ǆ ˙ƛ˓ƙ

 êƓ˯˲Ȼ å˘ǃ ÜƓǌƪǚƼã Ǐǃå í˦ǀȻ Ɠ˸Ɂïā ƓǌǄ˵Ƽā Ɠǋ̇ ˰ƶƙ Ǐǃå ɏí˓ǒ Ɠ˸ǆ çí˗ƶ˯ǆ ïƓƛáā ƗƵ˦˹˯ǆ
 Ǒ˯ǃå èå̇ ˻ƺ˯ǃå ƴǆ ˃ ḧ˯Ǆǃ ˤǌƙƓḪ̇ Ƭ ßåíáā ˤǋßåíá ˤ ˻ǀ˯ǃ ïå̇ ˸˯ƪƓȺ èƓḪ̇ ˵ǃå ǉ˘ǋ ā˙ǒ˗ǆ

˭˻ˮǃå ˥˻ƙƓǋ ǑƼ é˗˲ƙ˥˻˯  êîƓ˸ǈ ÿ˦ǃ˻Ɠ˸ǃå ÿ˦ǄǄ˲˸ǃå ʕǌ˹ǆā ÿā̇˻ Ḫ˰ þ̠˳ ˯˴Ȼ xǃî Ɇƞá ˥ǆ
) êî˦˸˹Ḫ ÜǑǃƓ˸ǃå Ɇ˵ƽǃƓȺ ˓ˮ˹˯Ǆǃ Ɠǌ˻ǄƵ úïƓƶ˯ǆ Ɨ ˸ǂKida åîã Ɠǆ ǏǄƵ ú̇ ƶ˯Ǆǃ ˣǃîā (

 Ɏ˗ǆ Ɨƪåï˗ƕ Ɨƪåï˗ǃå ǉ˘ǋ ˤ˯ǌƙ å˘ǃ .Ǚ þá Ɠ ɂ̇ ƿ ñǚƼǗå ˙ˠƤ Ǌƞå˦˯ƪ Ɨ˸ˢ˹˸ǃå ˕ǈƓǂ
êîƓ˸˹ǃå ǉ˘ǋ ˗ơá Ɨ ơǚƮ ǃƓȺ ˓ˮ˹˯ǄǃɆ˵ƽ ǑǃƓ˸ǃå  ˥˻ǆƋ˯ǃå èƓḪ̇ ˵ǃǄǃå Ɨ˭˻ˮǃå ǑƼƗ ˮ˻.  Ǌ ǄƵ

 ƗƹƓ Ʈ ˥ɜ˸ȻƗǄɜ˵ǆ  Ɨƪåï˗ǃåǑƙƋȻ Ɠ˸Ḫ: 

éíˤ˶˷ǁ ƕɀˑˬ˷˭ǁä ƕ˶ ʽǁä ðƑ ʼ ˣɚ˶ȹ Ʉǉ Kida ǂǁˑˬ˷˭ Ʉ˳ƻǁƑȸ ǏǁƑ˶ǁä  ˣ˹ǄƉ˭ǁä çƑḨ˗˳ǁ
Ýƕ ˬ˹ǂǁä ƕ˫˹ˬǁä Ǐƺ ƕǂǄƑƴǁä 

3.1 ƕƨäî˕ǁä ƕ ˶ǉä 
    êî˦˸˹ǃ Ɨɂ˓ˮ˹˯ǃå Ɨ˸ ʿǃå ñƓ ʾ Ɨ ˸ǋáKida  ƴ˱˵Ȼ Ǌǈ˦Ḫ ǑƼ ˥˸ḧƙ ˥˻ǆƋ˯ǃå èƓḪ̇ ˵ǃ

 ÜƓǌǆ̠Ƶ ˥ǆ Ɨ˸s ˹˸ǃå Ɨɂïå̇˯˸ƪƓȺ ˓ˮ˹˯ǃå ǑƼ ǊǄƵ íƓ˸˯ƵǙå ǏǄƵ èƓḪ̇˵ǃå ǉ̆ǋ ǑƼ ÿ˦ǃā˓˴ ǃ˸å
 Ɨ˲Ǆ˶ǆā ƗƕƓƿ̇ǃå Ɨǃā̠ǃå èƓ˴ƪ˓ǆā ˥˻ ǈ˲Ɠ˸ǃåā üǚ˸ǃƓḪ Ɏ̇ƤǕå úå̇˟Ǖå ˥ǆ ̇˻ Ḫ˰ ̠˻ƽȻ å̆ǋā

˔Ƒå̇ ˷ǃå. 
4.1 ƕƨäî˕ǁä ù˕ǉ 
   ñƓ ʾ Ǐǃã Ɨƪåï˗ǃå ú˗ǌƙ Ɨ˸ ʿǃå å êî˦˸˹ǃ Ɨɂ˓ˮ˹˯ǃKida ˓ˮ˹˯ǃå ǑƼ þ˗˳˯˴˸ǃå Ɇ˵ƽǃƓȺ 
ǑǃƓ˸ǃå èƓḪ̇ ˵ǃ ˥˻ǆƋ˯ǃå ƗǄǆƓƶǃå ǑƼ Ɨ˭˻ˮǃå Ɨ ˮ˻Ǆǃå. 
5.1 ƕƨäî˕ǁä ƕ˷˹ƳĀ Ʋ˶˭˯Ǆ 
    Ɨ˹˻Ƶ Ɠǆá ÜƗ ˮ˻Ǆǃå Ɨ˭˻ˮǃå ǑƼ ƗǄǆƓƶǃå ˥˻ǆƋ˯ùǃå èƓḪ̇ Ƭ ƴ ˸ƞ ˥ǆ Ɨƪåï˗ǃå ƴ˸˯˱ǆ ɄǃƋ˯ǒ

ƗḪ̇Ƭ éǚƛ ˥ǆ ÿ˦ḧ˯˯Ƽ Ɨƪåï̠ǃå  ƗḪ̇ Ƭ :Ǒǋ ˥˻ǆƋƙǆƋ˯Ǆǃ Ɨǀ˰ǃå ƗḪ̇ Ƭā ˥˻ǆƋ˯Ǆǃ ƗǄƼƓǀǃå ˥˻
 .˥˻ǆƋ˯Ǆǃ ç˗˲˯˸ǃå ƗḪ̇ Ƭā 
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6.1 ˔˰ ǁä ƕ Ʈ˗ƺ 
:ƓǋíƓƽǆ ç˗ơåā Ɨ ư̇ Ƽ ǏǄƵ Ɨƪåï˗ǃå ˗˸˯ƶƙ 

 ǃ Ɨɂ˓ˮ˹˯ǃå Ɨ˸ ʿǃå ñƓ ʾ ˥ɜ˸Ȼ êî˦˸˹Kida ǃ ˥˻ǆƋ˯ǃå èƓḪ̇ ˵ǃ ǑǃƓ˸ǃå Ɇ˵ƽǃƓȺ ˓ˮ˹˯Ǆǃå ƗǄǆƓƶ
.Ɨ ˮ˻Ǆǃå Ɨ˭˻ˮǃå ǑƼ 

7.1 ƕƨäî˕ǁä ìĀ˕Ɵ 
 :ƕ ʶʕ Ʈˤ˶ǁä ìĀ˕˰ǁä êî˦˸ǈ ïƓ ˯ƤƓȺ Ɨƪåï˗ǃå ˤ˯ǌƙKida .ǑǃƓ˸ǃå Ɇ˵ƽǃƓȺ ˓ˮ˹˯ǃå ǑƼ  
 :ƕ ǆƑɚ˶ǁä ìĀ˕˰ǁä êî˦˸ǈ Ɨƪåï˗ǃå ˙ˮ˯˳ƙKida  ƗƵƓ˹Ʈ Ɨ˭˻ƕ ǑƼ ǑǃƓ˸ǃå Ɇ˵ƽǃƓȺ ˓ˮ˹˯ǃå ǑƼ

Ɨ˹˻ƶǃå ˕Ǆ˸Ƭā ÜƓ ˮ˻ǃ ǑƼ ˥˻ǆƋ˯ǃå ƗḪ̇ Ƭ :Ǒǋ ˥˻ǆƋƙ èƓḪ̇ Ƭ éǚƛ ˻ǆƋ˯Ǆǃ ƗǄƼƓǀǃå ƗḪ̇ Ƭā ˥
.˥˻ǆƋ˯Ǆǃ ç˗˲˯˸ǃå ƗḪ̇ Ƭā ˥˻ǆƋ˯Ǆǃ Ɨǀ˰ǃå 

ǁä :ƕ ǆƑǄ˘ǁä ìĀ˕˰ ˥ǆ ç̇ ˯ƽǃå ǑƼ Ɨ˹˻ƶǃå èåí̇ ƽǆ ˥Ƶ èƓǈƓ ƕ Ɨƪåï˗ǃå þ˗˳˯˴ƙ2013-2017. 
8.1 ƕƨäî˕ǁä ƛǊ˷Ǆ  
   ƙƗƪåï˗ǃå þ˗˳˯˴ ɏ˘ǃå ÜǑƑå̇ ǀ˯ƪǙå Ɲǌ˹˸ǃå  ˔ƪƓ˹ǒ ā Ɇ˵ƽǃå ç̇ ǋƓˡ Ɇ˻Ǆ˲ƙ˸ǃåú̇ ƶ˯ǃåā ǑǃƓ 

 ßåíá ˤ ˻ǀƙ ƗǃāƓ˲ǆā ƓǌƕƓ ƪá ˤǋá ǏǄƵ ̇ Ƭ.Ɨƪåï˗ǃå Ɨ˹˻Ƶ èƓḪ 
0.2  ɍ̠ˠ˷ǁä îƑ̋Ǖä ƕƾȸƑ˲ǁä çƑƨäî˕ǁäĀ 
    ˥ǆ ǑǃƓ˸ǃå Ɇ˵ƽǃƓȺ ˓ˮ˹˯ǃå ˗ƶȻð˙ƕá  þƓ˸˯ǋå ˕ǄƺƬ Ǒ˯ǃå ƴ ưå˦˸ǃå˥˻˻ǃƓ˸ǃå  ā çïåíǗå ýƓƞï

þǚƵǗåā ˥˻˻ƪƓ ˴ǃåā èƓ˴ƪ˓˸ǃå Ɇ˸ƶƙ ˖˻ơ .ÜƓǌ˹ǆ Ɨ ǃƓ˸ǃå ƗƮƓƤ ÜƗȻíƓ˶˯ƿǙå Ƽ úā˙ˡ Ǒ
 ̇ ˟Ɠ˳˸ǃåÜç Ȼ Ɠǆƙ Ɇƶ˱ǑǃƓ˸ǃå Ɇ˵ƽǄǃ Ɠǌư̇ ƶ Üåíïåā å̇ ǆá å˘ǃ ˕ǃ˘ƕ ƪ˓˸ǃå ǉ˘ǋ ý˘ˮƙā˴èƓ 
ƸǃƓȺ å˗ǌƞ ǕåƪƓ ƪ ǑƼ Ɨ ˸ǋƓ Ɠǌ˱ǆå̇ Ɂā ƓǌƙƓǌǆ˗Ƶ ˥ǆ ßƓǀ ǃå ǏǄƵ Ɠǌƙï˗ƿ ñƓ ʿǃ.  ̇ ǒ Ɏ 
 Ɇɂ˦ˠǃå)2008(  ƓǌƙƓǆå̊ ˯ǃå ˗ǒ˗˴ƙ ǏǄƵ ƗḪ̇ ˵ǃå çï˗ƿ Ɠǌ˻Ƽ þ˗ƶ˹ƙ ƗǃƓơ ˦ǋ ǑǃƓ˸ǃå ˙˰ƶ˯ǃå ÿá

 Ɠǌǃ˦Ʈá ÷˦ ˸˱ǆ ÿá ˤƹï ɆƞǓå ç̇ ˻˶ƿǒƓǌǆ˦˶Ƥ ÷˦ ˸˱ǆ ˥Ƶ ˗ɂ̊ Ü ǑƼ ɆǄƤ í˦ƞā ÿá Ɠ˸Ḫ
 ǑǄɂ˦˸˯ǃå Ɇɜ ǌǃå èƓ Ǆˠ˯˸ǃå ɆɜȺ ßƓƼ˦Ǆǃ ýƓ˸ǃå ñáï ƗȻƓƽḪ þ˗Ƶ ˥Ƶ Ɲ˯˹ǒ ˗ƿ ƗḪ̇ ˵Ǆǃ

ƗɂïƓ˸˰˯ƪǙåÜ ɂ˦˸˯ƕ þƓ ʿǄǃ èƓƶɂð˦˯ǃå ˗ƶȺ ƗḪ̇ ˵Ǆǃ Ǐǀ ˯ƙ Ǒ˯ǃå Ɨ ǃƓ˸ǃå ˞Ƒå˦ƽǃå ƗȻƓƽḪ þ˗Ƶā Ɇ
Ɠǌ˟Ɠ˵˹ǃ Ɨǆðǚǃå Ɨ ǃƓ˸ƪá̇ ǃå èƓƶƪ˦˯ǃåÜ ˥˻˹Ƒå˗ǃå ǉƓ˱ƙ ƓǌƙƓǆå̊ ˯ǃƓȺ ßƓƼ˦ǃå ˥Ƶ ˚˱ƶǃåāÜ 
Ɠ˹˯ǒ Ǚ Ɇɜ˵Ⱥ ûƓƽǈǗƓȺ úå̇ ƪǗåāèåíå̇ ǒã ˥ǆ ɖǀ˲˯ǒ Ɠǆ ƴǆ ˔ƪÜ ǃå ƗḪ̇ ˵ǃå ƴƼ˗ǒ Ɠ˸ǆ Ǐ

˙ƑƓ˴˳ǃå éā˗ơ Ǐǃå ˤƛ ˥ǆā çï˙ǀ˸ǃå ÷ā˙˵˸ǃå ƗƽǄḪ ðāƓ˱ƙ .˶˯ƿå ǑƼ Ǌƞå˦ƙ èƓḪ̇ ˵ǃå ÿå íƓ
 ƗȻíƓ˶˯ƿå æƓ ƪáā Ɇǆå˦ Ƶ ˥Ƶ ƝƙƓǈ Ɠǌ˷ƶȺ èƓƿ˦ƶ˸ǃåā èǚɜ˵˸ǃå ˥ǆ ƗƵ˦˸˱ǆ ˥˻ƶǆ
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 āá ïƓƶƪǕå āá ˔Ǆˠǃåā ô̇ ƶǃå ǑƼ èå̇ ˻ƺ˯ǃƓǂˣǃîā Üˤ˳˷˯ǃå ƙ ƓǌǈƎƼå Ǐǃå ô̇ ƶ˯ Ɇ˵ƽǃ
Ɨ ʽ˶˯ǃåā ñǚƼǗå Ǐǃã ɏí˓ǒ ˗ƿ ɏ˘ǃå.  

    ÿã  Ɇ˵ƽǃƓȺ Ɨ˶˯˳˸ǃå èƓƪåï˗ǃå Ǐǃāá ǑǃƓ˸ǃåþƓƵ è̇ ǌˡ 1966  ˥ǆɆˮƿ Beaver  îå
 Ɇ˵ƽǃåā ˙˰ƶ˯Ǆǃ ˙ɜ ǆ ïå˘ǈƎḪ þ˗˳˯˴ƙ Ɨ Ḫ̇ ˸ǃå Ɨ ǃƓ˸ǃå ˔˴˹Ǆǃ ï˦ˠ˯ǆ êî˦˸ǈ Ɠǌ˻Ƽ ô̇ Ƶ

 Ɨ ˹ǆð ç˗˸Ⱥ Ǌƛā˗ơ Ɇˮƿ ǑǃƓ˸ǃåƗ ƪƓ˹ǆ (Almansur, 2015) Ü ƛ èƓƪåïí Ɠǋ˗ƶȺ èßƓƞ ˤ
 ʕ˯ǌƙ Ɏ̇ƤáȺ ÷˦ ư˦˸ǃƓ Ǌ˴ƽǈ æ˦ǄƪǕå ǑƼ Ɠǌƶ ˸ƞ è˗˸˯Ƶå îå å˗˹Ḫā Ɠ ǈƓˠɂ̇ ƕ ˥ǆ ɆḪ ǑƼ

 ûƓǀ˯Ƭå ǑƼ ǑưƓɂ̇ ǃåȺ ˓ˮ˹˯ǃå êîƓ˸ǈɆ˵ƽǃå ýƓ˸˯ơƓ  .ǑǃƓ˸ǃå ǑǃƓ˸ǃå ˙˰ƶ˯ǃå ˗ƿǒ Ǐǃå ɏí˓
ƗḪ̇ ˵ǃå èƓ Ǆ˸Ƶ Ʉƿ˦ƙÜ ˣǃîā ǃ ï˗ƿ þ˗ƶç  ǏǄƵ ˔ƪƓ˹ǆ ˗ƑƓƵ ɖ˻ǀ˲ƙ ǏǄƵ ƗḪ̇ ˵ǃå èƓ Ǆ˸Ƶ

ýƓ˸ǃå ñáïÜ  ëƓɁïá ǏǄƵ èƓƶɂð˦ƙ ßå̇ ƞã āá Ɠǌǈ˦ǒí íå˗ƪ ǏǄƵ çïíƓƿ ˙˻ƹ ƗḪ̇ ˵ǃå Ɇƶ˱Ȼ Ɠǆ
.Ɠǌ˸ǌƪá  ˕ǄƮ˦ƙƗƪåïí Ɠ˷Ȼá )(2004 Charitou, Neophytou and  

Charalambous ã Ǐǃáǃ ô̇ ƶ˯ƙ èƓḪ̇ ˵ǃå ÿǄ Ɇɜ˵Ⱥ Ɠǋ̇ ƑƓ˴Ƥ íåí̊ ƙ Ɠǆ˗˹Ƶ ǑǃƓ˸ǃå ˙˰ƶ˯
 ̓ÿ˦ḧƙ ýƓ˸ǃå ñáï ˤ˱ơ ýǚƤ ˥ǆ ˣǃî ƗƼ̇ ƶǆ ˥ɜ˸Ȼ Ɠ˸Ḫ ƓǌƙƓǆå̊ ˯ǃƓȺ ßƓƽȻå ǏǄƵ çïíƓƿ ˙˻ƹ Ǌ
.ɆǆƓƶǃå ˙ƶ˵˯˴ƙ ÿá Ɨ˸ˢ˹˸Ǆǃ ˥ɜ˸Ȼ  ˙˰ƶ˯ǃå˞ƶ ƕ ǑǃƓ˸ǃå  ˙˻ƤƋƙ Ɠǌ˹ǆ èå̇ Ƭ˓˸ǃåá Ʉƿ˦ƙ ā
ÜêƓ˯ǈǗå  ā ƗḪ̇ ˵ǃå çï˗ƿ þ˗ƵǏǄƵ Ɨǆðǚǃå Ɇɂ˦˸˯ǃå ïíƓ˶ǆ æ˘ƞÜ  ǑƼ ǑƞïƓ˳ǃå ɆƤ˗˯ǃåā

ƗḪ̇ ˵ǃå çïåíãǃåā Üˠǃå ǑƼ ˝ǀ˹÷ā˙˵˸ǃå èƓ˱˯˹ǆ ǏǄƵ ˔ǄÜ  āƓ˯ǈǗå ˔˻ǃƓƪá çßƓƽḪ Ʉƶưê Ü
 āǄǃ Ǒ˴ƼƓ˹˯ǃå Ʉƿ˦˸ǃå Ʉƶư.ƗḪ̇ ˵ ã ÿ˦ ƹ˷ ǑƼ ƗḪ̇˵ǃå ñǚƼƎȺ ˓ˮ˹˯Ǆǃ ǏǄ˰˸ǃå ̠Ƶå˦ǀǃå ÿ 

ǀ˸ǃå ˥˻ǆƓƶǃå ÿ˦˷ƹ ǑƼ āá ÜƗǄˮǀ˸ǃå Ɨ˹˴ǃåˮƗƽǄ˯˳ǆ ÿ˦ḧƙ ÿá ̝ Ȼ˱ Ɨ˴ǆƓ˳ǃå Ɨ˹˴ǃå āá ˥˻ǄÜ 
˳˵˯Ǆǃ Ɨ ˹ǆ̊ ǃå ç̇ ˯ƽǃå í˗˲ƙ ÿá ˔˱Ȼ ˓ˮ˹˯ǃå ƗǄɜ˵˸ǃ Ɨ˲ ˲˶ǃå ƗƹƓ ˶ǃå ÿá Ǒ˹ƶȻ å˘ǋ ̋

ñǚƼǗå ƗǄơ̇ ǆ Ǐǃå ý˦Ʈ˦ǃå Ɇˮƿ Üˣǃî ˥Ƶ ˗˻ƶ ƕ ˛ ǃ . ɏïƓ˶ǈǙå Ɏ̇ǒ )2009( á ÿ
 Ɠǌǀǀ˲ƙ Ǒ˯ǃå ˙ƑƓ˴˳ǃå Ǒǃå˦ƙā ƓǌƙƓǆå̊ ˯ǃƓȺ ßƓƼ˦ǃå ǏǄƵ ƗḪ̇ ˵ǃå çï˗ǀǆ þ˗ƶǃ Ɨ˱ ˯ǈ ˦ǋ ñǚƼǗå

 ƓǌǃƓ˸ƪáï ÷Ɠ ưāƴƼ˗ǒ Ɠǆ  ˥˻˹Ƒå˗ǃåǃ ˔Ǆ˟ ˤȻ˗ǀ˯ã ˦ ˯ǃ Ɨ˱ ˯ǈ ƗḪ̇ ˵ǃå ñǚƼƎȺ Ɨ˸ɜ˲ǆ Ǐǃ Ɠǌƽƿ
ƴƼ˗ǃå ˥Ƶ. ǑǄƵ ǉ˗ɂ˓ǒ ǉƓ˱ƙǙå å˘ǋ )2011 (ǑƼ Ɏ̇ǒ ɏ̆ǃå  ǑǃƓ˸ǃå ˙˰ƶ˯ǃåǊǈá Ǆḧǃå Ʉƿ˦˯ǃå Ǒ

ɉƓ˵˹ǃå Ʉƿ˦ƙā ñǚƼǗå Ǐǃå ɏí˓ǒ Ɠǆ èƓǆå̊ ˯ǃǙå íå˗ƪ ˥Ƶ ˗ǀǃ . ˙ɂ˦ˠ˯ƕ þƓ˸˯ǋǙå íåíðå
 ǏǄƵ çïíƓƿ Ɨ ưƓɂï êîƓ˸ǈ˰ƶ˯ǃƓȺ ˓ˮ˹˯ǃå ̇ǑǃƓ˸ǃå Ɇ˵ƽǃåā ɆƮ˦˯Ǆǃ ˣǃîā ÜèƓḪ̇ ˵Ǆǃ  Ǐǃã

˙ɣƤ ǑƼ ÿ˦ḧƙ ÿá ˥ɜ˸Ȼ Ǒ˯ǃå èƓḪ̇˵ǃƓȺ ˓ˮ˹˯ǃå ǏǄƵ çßƓƽḪā çï̠ƿ ̇˰ǂá ƗǃƓǆ ̝ ǈ˴ ƗƵ˦˸ ǆ˱ 
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ǑǃƓ˸ǃå Ɇ˵ƽǃå ÿƓḪ åîã Ɠǆ úƓ˵˯ǂǙ èƓƪåï˗ǃå ˥ǆ ˗ǒ˗ƶǃå ˕ɂ̇ ƞá ˗ƿā .ÿƓɜǆǗƓȺ ˳˯ƪå þå˗
 ˓ˮ˹˯Ǆǃ èƓǋƓ˱ƙǙå Ɇ˻Ǆ˲ƙā Ǒˮ˴˹ǃå Ɇ˻Ǆ˲˯ǃåɆ˵ƽǃå ǑǃƓ˸ǃå. ˙˻˵ƙ  Ɨƪåïí ˦ ˹ǃå ˗ˮƵï Ǐƪ˦ǆ ˥Ɂā 

)2019( á ʕǀ˻˯ƕ ÿ˦ǆ˦ǀȻ ˥˻ư̇ ǀ˸ǃå ÿèƉ˵˹˸ǃå Ǒƙǚǃå ǃ Ɠǌưå̇ƿƎȺ ÿ˦ǆ˦ǀȻǚ ǏǄƵ ÿƓ˹˭˸˟
Ɨ ǈƓɜǆã ˰ơƓ ǃå ˃ ˷ɂā ˗ƶɂā .Ɠǌ˲˹ǆ ƴƿ˦˯˸ǃå āá Ɨơ˦˹˸˸ǃå ˤǌǃå˦ǆá íåí̇ ˯ƪåƓ ÿáȻ Ǌǈ ˥ɜ˸

íå˗ƪ ǏǄƵ ƗḪ̇ ˵ǃå çï˗ƿ þ˗ƶȺ Ɇ˰˸˯ƙ ǏǃāǕå ˥˻˯ɂāåð ˥ǆ ǑǃƓ˸ǃå Ɇ˵ƽǃå Ǐǃå ˙ˢ˹ǃå å ƓǌƙƓǆå̊ ˯ǃ
ɆƞǓå ç̇ ˻˶ƿÜ á Ɨ ǈƓ˰ǃå Ɨɂāå̊ ǃå Ɠǆá Ɠǆ å˘ǋā Ɠǌǃ˦Ʈá ǑǃƓ˸ƞã ˥Ƶ ˗ɂ̊ ǒ ƓǌƙƓǆå̊ ˯ǃå ǑǃƓ˸ƞã ÿ

 ̇ ǒ .ñǚƼǗƓȺ Ǌ ǄƵ ɖǄˠȻ Ɏ ˸ơ̇ ǃå ˗ˮƵ ˥)2003 èƓḪ̇ ˵ǃå Ɇ˵ƽǃ ǑƪƓƪǕå ˔ˮ˴ǃå ÿå (
˦ǋ  ˚˱Ƶ éā˗ơƗǃ˦˻˴ǃå ǑƼ  ƗȻ˗ǀ˹ǃå èƓǀƼ˗˯ǃå ˝ǀǈ ˥Ƶ ƝƙƓǈ.Ɨ ǄƤå˗ǃå 
    Ɨƪåïí è̇ Ḫî)Charan and  Useem (2002  ƓǌǄ˵Ƽā èƓḪ̇ ˵ǃå ˙˰ƶƙ æƓ ƪá ÿá

 èƓƪƓ ˴ǃå çßƓƽḪ þ˗Ƶ ǑƼ  Ɨ ǄƤå˗ǃå æƓ ƪǕå Ɇ˰˸˯ƙ ˖˻ơ ÜƗ ƞïƓƤā Ɨ ǄƤåí æƓ ƪá Ǐǃã í˦ƶȻ
 ǑƼ Ɨ Ǆ˻ƺ˵˯ǃåƗ˸ˢ˹˸ǃå Ǐǃã ß˦ ˱Ǆǃåā êƓ˯ǈǗåā ˙˻ƶ˴˯ǃåā ƴ ˮǃƓȺ ɖǄƶ˯ƙ Ǒ˯ǃå ˣǄƙ ˖˻ơ ˥ǆ Ü

çï˦ˠ˯˸ǃå ˙˻ƹ Ɠ ƞ˦ǃ˦˹ḧ˯ǃå ý˦ƮǕå ˥ǆ ß̊ ƞ Ɇɂ˦˸ƙ Ɠ˷Ȼáā Ü  ç̇ ˻˶ƿ Ɇɂ˦˸ƙ ïíƓ˶˸Ⱥ Ɨ˯ƕƓ˰ǃå
ɆƞǕå Ɠǌƽƶưā çïåíǗå çßƓƽḪ þ˗Ƶā Ü èƓǀ˲˯˴˸ǃå Ɇ˻˶˲ƙ ǑƼ ƗƮƓƤ Ü  ç̇ ˠ ˴ǃå ÿå˗ǀƼā Ü

 ÿā̊˳ ǃ˸å èƓɂ˦˴˯ ǆ ǏǄƵ ˙ƑƓ˴˳ǃå ˤǂå̇ ƙ Ǐǃã ƗƼƓưǗƓȺ Ü ( í˦ƶ˯Ƽ Ɨ ƞïƓ˳ǃå æƓ ƪǕå Ɠ˸˹˻ƕ
 Ɠǌ˯ƽǄḧƙ ÷Ɠƽƙïå ƴǆ Ɨǆðǚǃå Ɇɂ˦˸˯ǃå ïíƓ˶ǆ ˙Ƽå˦ƙ þ˗Ƶ Ǐǃã è̇ Ƽ˦ƙ ÿã ƗƼƓưǗƓȺ  Ǐǃã
ƗǃƓ˸ǃå ûåïāǕå û˦ƪ ǑƼ Ɨ˸ƑƓ˵˯ ǃ˸å ˥˻ǄǄ˲˸ǃåā ˥ɂ̇˸˰˯˴ ǃ˸å èƓƶƿ˦ƙ  Ɨ˴ƼƓ˹˸ǃå Ɨƞïí íƓȻíðåā Ü

 ˥˻ƕèƓ˸ˢ˹˸ǃå . Ɨ Ǆḧǃå ƗȻíƓ˶˯ƿǙå Ɇǆå˦ƶǃåā ýƓ˱˸ǃå ˛ƽǈ ǑƼ ƗǄǆƓƶǃå 
    ǏǄƵ ˥ɂ̇˸˰˯˴ ǃ˸å ÿå Ǚå Ɠǌ˯ƿí Ɏ˦˯˴ǆ ÷Ɠƽƙïåā ǑǃƓ˸ǃå Ɇ˵ƽǃƓȺ ˓ˮ˹˯ǃå êîƓ˸ǈ í̠ƶƙ ˥ǆ ʕƹ̇ǃå

 ǚ˷Ƽ èƓǆ˦Ǆƶ˸ǃå ɆƛƓ˸ƙ þ˗Ƶā ýƓ˸ƵǕå ï˦ˠƙ ƴǆ ˙˟Ɠ˳˸ǃå ˤ ˻ǀƙ Ǐǃå ƗƞƓơ ǑƼ å˦ǃåðƓǆ
 ˙˰ƶ˯ǃƓȺ ˓ˮ˹˯ǃå Ɨ ˸ǋá ƴ ˹ƙ ā Ɨ ǃƓ˸ǃå ˔˴˹ǃå ˥ǆ Ɨ ǄƵƓƼ ˙˰ǂá êîƓ˸ǈ  ç˗ǒ˗˵ǃå Ɨ˴ƼƓ˹˸ǃå ǏǄƵ

þƓ˸˯ǋå ˥ǆ ǑǃƓ˸ǃå  èåßå̇ ùƞǗå îƓ˳ƙǙ ƓǌƕƓ ƪá ƴùǆ ɆǆƓùùùƶùù˯ǃåā çïåíǗƓḪ èƓǌ˱ǃå ˥ǆ ˗ǒ˗ƶǃå
 Ǐǃå ƗƼƓưǗƓȺ Ü ˔ƪƓ˹˸ǃå ˕ƿ˦ǃå ǑƼ Ɨ˴ƪ˓˸ǃå îƓǀùùùǈǗ Ɨɂïā˙ù˷ǃå Ɨ ˲ùù˻˲˶˯ǃå  ÿā̇˸ ˰˯˴ ǃ˸å

 èåïƓ˸˰˯ƪǙå ˔˹˱ƙā Ü ƗơƓ˯˸ǃå ɆƑå˗ˮǃå ˥˻ƕ ƗǄưƓƽ˸ǃåā Ü ƗƽǄ˯˳˸ǃå ƗɂïƓ˸˰˯ƪǙå ˤǌƙåïå̇ ƿ îƓ˳ƙǙ
 ˙˟Ɠ˳˸ǃå èåîƗ ǃƓƶǃå . 

    ˓ˮ˹˯ǃå Ɇ˸˲ȻɆ˵ƽǃƓȺ  Ü˔ƪƓ˹˸ǃå ˕ƿ˦ǃå ǑƼ Ǌƶƿ˦˯ǒ ˥˸ǃ Ɨ ƕƓ˱ȻǗå ƓȻå̊ ˸ǃå ˥ǆ ˗ǒ˗ƶǃå ǑǃƓ˸ǃå
 Ċɜ˸Ȼ ̟ ơ˻ ˥ ý˦Ʈ˦ǃå ˔˹˱ƙā ç̇ ɜ ˸ǃå ǊǄơå̇ ǆ ǑƼ Ɇ˵ƽǃå Ɨ˱ǃƓƶ˸ǃ Ɨǆðǚǃå èåßå̇ ƞǗå îƓ˳ƙå ˥ǆ
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Ɨ ʽ˶˯ǃåā ñǚƼǗå Ǐǃã ÜƓȺ ˓ˮ˹˯ǃå ǏǄƵ çïíƓƿ Ɨ ưƓɂï êîƓ˸ǈ ˙ɂ˦ˠ˯ƕ þƓ˸˯ǋǙå íåð å˘ǃǃ Ɇ˵ƽ
 ˓ˮ˹˯ǃå ǏǄƵ çßƓƽḪā çï˗ƿ ˙˰ǂǕå Ɨ ǃƓ˸ǃå ˔˴˹ǃå ˥ǆ ƗƵ˦˸˱ǆ Ǐǃå ý˦Ʈ˦Ǆǃ ˣǃîā ǑǃƓ˸ǃå
 Ɨǀɣ ǃ˸åā ƗƼā̇ƶ˸ǃå ƗƑƓ˶ơǗå êîƓ˸˹ǃå ˥ǆā ǑǃƓ˸ǃå Ɇ˵ƽǃå ɖɂ̇˟ ǑƼ ÿ˦ḧƙ Ǒ˯ǃå èƓḪ̇˵ǃƓȺ
 Ɨɣ ǃ˳å êîƓ˸˹ǃåā :í̠ƶ˯˸ǃå ɏ̊˻˸˯ǃå Ɇ˻Ǆ˲˯ǃå ˦ǋ ýƓ˱˸ǃå å̆ǋ ǑƼ ˥˻˻ǃƓ˸ǃå ˥ Ǆ˻Ǆ˲˸ǃå Ɏ̠ǃ

˵ǃåā çí˗ƶ˯˸ǃåƗ ˮ˶ƶǃå èƓɜ ˗˸˯Ƶå Kida   èƓḪ̇ ˵Ǆǃ ǑǃƓ˸ǃå ßåíǕå ñƓ ʾ ǏǄƵ Ǌƞî˦˸ǈ ǑƼ
 Ɨ ǈ˦ǒ˗˸Ǆǃ ˥˻˯ˮ˴ǈ ˥˻ƕ ƴ˸˱ƙ Ɨ ˠƤ ƗǃíƓƶǆ Ɠǌ˹˻ƕ Ɠ˸ ʼ Ɇɜ˵˯ǃ Ɨ ǃƓǆ ˔˴ǈ Ɨ˴˸Ƥ þå˗˳˯ƪƓȺ

 ˙ˮ˯Ƶåā .Ɨǃ˦˻˴Ǆǃ Ɨ ˴ǈā Ɨ ˲Ɂ̇ Ǆǃ ˥˻˯ˮ˴ǈā êî˦˸ǈ Kida  ˙˻ƛƋƙ èåî Ɨ˴˸˳ǃå ˔˴˹ǃå ǉ˘ǋ ÿå
 ǑǃƓ˸ǃå Ɇ˵ƽǃå ñƓ ʾ ǏǄƵƗ˸ˢ˹˸Ǆǃ. 

0.3 ƕ ʽ ˬ˞˭ǁä ƕƨäî˕ǁä 
    êî˦˸ǈ Ɨƪåï˗ǃå ǉ˘ǋ þ˗˳˯˴ƙKida  ˓ˮ˹˯ǄǃɆ˵ƽǃƓȺ  ˥˻ǆƋ˯ǃå èƓḪ̇ Ƭ ˥ǆ Ɨ˹˻ƶǃ ǑǃƓ˸ǃå

 Ɨ˭˻ˮǃå ǑƼ ƗˠƬƓ˹ǃåǑǋā Ɨ ˮ˻Ǆǃå: ƗǄƼƓǀǃå ƗḪ̇ Ƭ ˥˻ǆƋ˯Ǆǃ  ā ƗḪ̇ Ƭ Ɨǀ˰ǃå˻ǆƋ˯Ǆǃ ˥ ā ƗḪ̇ Ƭ ç˗˲˯˸ǃå
 ˣǃîā Ü˥˻ǆƋ˯Ǆǃç̇ ˯ƽǄǃ  ˥ǆ2013  Ǐ˯ơā2017Ü  êî˦˸ǈ þå˗˳˯ƪå ˤƙ ˗ƿāKida  ˓ˮ˹˯ǃå ǑƼ

Ɠǆå˗˳˯ƪå ˙˰ǂǕå ǊǈǕƗƮƓƤ Ü  ÜƗ ˮ˻Ǆǃå ýƓ˸ƵǕå Ɨ˭˻ƕ ǑƼƓǆã Ǌ˱ƑƓ˯ǈā ƞ˦ǆ ÿ˦ḧƙ ÿá Ɨ
 Ɨ˴ƪ˓ ǃ˸å ÿ˦ḧƙā ƗǃƓƪ ÿ˦ḧƙ ÿá Ɠǆɀā ÜǑǃƓ˸ǃå Ɇ˵ƽǄǃ Ɨư̇ƶǆ ̇˻ƹ Ɨ˴ƪ˓ ǃ˸å ÿ˦ḧƙ ǑǃƓ˯ǃƓɁā

 êî˦˸ǈ Ɨƺ Ʈā ÜǑǃƓ˸ǃå Ɇ˵ƽǃƓȺ çí˗ǌǆKida ˓ˮ˹˯ǃå ǑƼ Ɨǆ˗˳˯˴˸ǃå ǑƙǓƓḪ Ǒǋ: 
5X0.271+4+ 0.463X 3+ 0.461X 2+ 0.42X1= 1.042 X ɟ :˖˻ơ 
Z ˓ˮ˹˯ǃå Ǌ˯ˠƪå˦ƕ ˤ˯ǒ ɏ˘ǃå ˙Ƭ˓˸ǃå :.ǑǃƓ˸ǃå Ɇ˵ƽǃƓȺ 
1Xý˦ƮǕå ǑǃƓ˸ƞã/˔Ƒå̇ ˷ǃå Ɇˮƿ ɆƤ˗ǃå ǑƼƓƮ  :.  
2XƗḧǄ˸ǃå û˦ǀơ ǑǃƓ˸ƞã :/ èƓǆå̊ ˯ǃǙå ǑǃƓ˸ƞã.  
3XƗǃāå˗˯˸ǃå ý˦ƮǕå ǑǃƓ˸ƞã :/ .Ɨǃāå˗˯˸ǃå èƓǆå̊ ˯ǃǙå ǑǃƓ˸ƞã 

.ý˦ƮǕå ǑǃƓ˸ƞã //(èåíå̇ ǒǗå)èƓƶ ˮ˸ǃåX4 
.ý˦ƮǕå ǑǃƓ˸ƞã / ƗȻ˗ǀ˹ǃå :X5 

1.042 Ü0.42 Ü0.461Ü0.463 Ü : 0.271ÜƗǃå˗ǃå èå̇ ˻ƺ˯ǆ ÿåðāǕ Ɇ˰˸ƙ  ˥Ƶ ˙ˮƶƙā
.êî˦˸˹ǃå ǑƼ ˙˻ƺ˯ǆ Ɇḧǃ Ɨ ˮ˴˹ǃå Ɨ ˸ǋǕå 
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1.3 éíˤ˶ǆ Ǐƺ ƕǄ˕˱˭˲˶ǁä ˒˲˷ǁä çǗʕ ǁ˕Ǆ Kida  
à- ǏƺƑƬ ƕ ˲ǆ  ɄƢ˕ǁä˒Əä̠ ˵ǁä Ʉˬƽ ǏǁƑ˶Ɯâ/üˤƬǓä 

 
ЬмϹϮ1ЬнЊцϜ сЮϝгϮϖ /ϟϚϜϽЏЮϜ ЭϡЦ Э϶ϹЮϜ сТϝЊ ϣϡЃж . 

çƑḨ˗˳ǁä 2013 2014 2015 2016 2017  Ɉƨˤ˭˶ǁä 
ƕǂƺƑƾǁä 0.003 - 0.031 0.014 - 0.124 - 0.098 - 0.047 
ƕƾˮǁä 0.058 0.006 0.002 0.003 0.006 0.015 
æ˕˰˭˶ǁä 0.066 0.009 - 0.183 0.012 0.024 - 0.014 
   ýƑƴǁä Ɉƨˤ˭˶ǁä     - 0.015 

    ýā˗ƞ ˥ǆ1 å Ɍơǚǒ ɆƤ˗ǃå ǑƼƓƮ Ɨ ˴ǈ ǑƼ ôƓƽ˳ǈ˔Ƒå̇ ˷ǃå Ɇˮƿ ˦ ƮǕå ǑǃƓ˸ƞã/ ý
Ǚ í˦ƶȻ Ɠ˸Ɂï èå˦˹˴ǃ ëƓɁïǕå ôƓƽ˳ǈ2016 ā2017 ƗḪ̇ ˵ǃ ôƓƽ˳ǈåā ÜƗǄƼƓǀǃå Ɨ ˴˹ǃå 
 Ǒ˯˹˴ǃ2015 ā2017  ç˗˲˯˸ǃå ƗḪ̇ ˵Ǆǃ ˗ƿ ƴƞ̇ ǒǃ Ɇ˻ƺ˵ƙ ǑƼ ƗḪ̇ ˵ǃå çïåíã çßƓƽḪ þ˗ƶ
 Ɠǌǃ˦Ʈá ǑǃƓ˯ǃƓɁā ɖ˻ǀ˲ƙáëƓɁï. 

å-  ƕ ˲ǆƕḥǂ˶ǁä úʕƾƟ ǏǁƑ˶Ɯâ/ çƑǄä̆ ˭ǁǗä ǏǁƑ˶Ɯâ 
 

 ЬмϹϮ2 ϤϝвϜϿϧЮъϜ сЮϝгϮϖ /ϟϚϜϽЏЮϜ ЭϡЦ ϣуЫЯгЮϜ ФнЧϲ сЮϝгϮϖ ϣϡЃж . 

ϤϝЪϽЇЮϜ 2013 2014 2015 2016 2017  БЂнϧгЮϜ 

ϣЯТϝЧЮϜ 
0.720 0.662 0.014 0.372 0.278 0.409 

ϣЧϫЮϜ 
0.068 0.016 0.023 0.024 0.001 0.026 

ϢϹϳϧгЮϜ 
0.168 0.096 0.011 0.072 0.118 0.093 

   аϝЛЮϜ БЂнϧгЮϜ     0.176 

    ýā˗ƞ ˥ǆ Ơ˷˯ǒ2  ÿá Ɨɣƺƙ ǑƼ ƗḧǄ˸ǃå û˦ǀơ çï̠ƿ Ɇ˰˸ƙ Ǒ˯ǃåā Ɨ˴ ǃ˹å ǉ̆ǌǃ ý̠ƶǆ Ɇƿá
 ˕ǀǀ˲ƙ èƓǆå̊ ˯ǃǙåǃ ç˗˲˯˸ǃå ƗḪ̇ ˵ ǑƼ Ɨ˹ƪ2015.  ˗ƿ ý˗ǒˣǃî ã Ǐǃá ÿåïāí ý˗ƶǆ ÿ

 Ǒ˹ƶȻ Ɠǆ ˞ƽ˳˹ǆ ý˦ƮǕåá ƗƿƓˠǃå ÿ˙˻ƹ Ɨ ƞƓ˯ǈǗå Ɠ˸Ɂïā ƗǄƺ˯˴ǆ  ƴƞ̇ ǒ å˘ǋƪǕ æƓ
 ˥˻ǆƋ˯ǃå û˦ƪā ƗḪ̇˵ǃå çïåíƎȺ ɖǄƶ˯ƙ ƗǄƤåíƓ ˮ˻ǃ ǑƼ . 
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é-  ƕ ˲ǆƕǁĀä˕˭˶ǁä üˤƬǓä ǏǁƑ˶Ɯâ/ ƕǁĀä˕˭˶ǁä çƑǄä̆ ˭ǁǗä ǏǁƑ˶Ɯâ 
 

ЬмϹϮ3ϣЮмϜϹϧгЮϜ ϤϝвϜϿϧЮъϜ сЮϝгϮϖ /ϣЮмϜϹϧгЮϜ ЬнЊцϜ сЮϝгϮϖ ϣϡЃж . 

ϤϝЪϽЇЮϜ 2013 2014 2015 2016 2017  БЂнϧгЮϜ 

ϣЯТϝЧЮϜ 
1.782 1.601 1.397 1.160 0.937 1.376 

ϣЧϫЮϜ 
0.077 0.035 0.009 0.034 0.035 0.038 

ϢϹϳϧгЮϜ 
0.119 0.334 0.245 0.584 0.556 0.367 

   аϝЛЮϜ БЂнϧгЮϜ     0.594 

    Ɨ ˴˹ǃå ˛ ʿƙāçï˗ǀǆ  ǏǄƵ çïåíǗå Ɨǃāå˗˯˸ǃå èƓǆå̊ ˯ǃǙå Ɨ ˠƺƙ āå˗˯˸ǃå Ɠǌǃ˦Ʈá ˥ǆ ÜƗǃ
 ā ˕ǈƓḪ Ɨ ˴˹ǃåǏǄƵǕå ýā˗ƞ ǑƼ ˥˻ˮǆ ˦ǋ Ɠ˸Ḫ Ü3Ü ƗǄƼƓǀǃå ƗḪ̇ ˵ǃ  Ɨ˹ƪ ǑƼ2013 Ü ƓǌǄƿáā
ǃƗǀ˰ǃå ƗḪ̇ ˵  ǑƼ Ɨ˹ƪ2015. 

ì- üˤƬǓä ǏǁƑ˶Ɯâ / çƑƴ ˬ˶ǁä ƕ ˲ǆ              
  

ЬмϹϮ4ЬнЊцϜ сЮϝгϮϖ /ϤϝЛуϡгЮϜ ϣϡЃж . 

ϤϝЪϽЇЮϜ 2013 2014 2015 2016 2017  БЂнϧгЮϜ 

ϣЯТϝЧЮϜ 
0.023 0.013 0.024 -0.030 -0.026 0.001 

ϣЧϫЮϜ 
0.031 0.012 0.003 0.004 0.004 0.071 

ϢϹϳϧгЮϜ 
0.039 0.012 -0.076 0.008 0.017 0.007 

   аϝЛЮϜ БЂнϧгЮϜ     0.026 

   ɖǄˠȻ˙Ƭ˓˸ǃå å˘ǋ ǏǄƵ Ⱥý˦ƮǕå ÿåïāí ý˗ƶ˸Ü  þå˗˳˯ƪå ǑƼ çïåíǗå çßƓƽḪ Ɏ˗ǆ ˛ ʿɂā
 ˥ǆ Ɠǌǃ˦Ʈááèåíå̇ ǒǗå ɖ˻ǀ˲ƙ ɆƞÜ  ā Ɍơǚɂ ˥ǆ ýā˗ƞ4á Ü ǑƼ ˙˻ˮḪ ôƓƽ˳ǈå üƓ˹ǋ ÿ
ǃ Ɨ ˴˹ǃå ƗǄƼƓǀǃå ƗḪ̇ ˵ ˣǃî í˦ƶȻ Ɠ˸Ɂïā ƗḪ̇ ˵ǃå èåíå̇ ǒã ôƓƽ˳ǈǙýǚƤ  Ǒ˯˹ƪ2016 

ā2017Ü åǙ ôƓƽ˳ǈ é˗ơ Ɨ ˴˹ǃå ǑƼ Ɠ˷Ȼá ç˗˲˯˸ǃå ƗḪ̇ ˵ǃǉí̇ǆ xǃî ĊɆƶǃā ƽ˳ǈǙ ôƓ
 ƗḪ̇ ˵ǃå èåíå̇ ǒãǑƼ Ɨ˹ƪ 2015  Ǒ˯˹ƪ ÷Ɠƽƙïǚǃ èíƓƵ ˤƛ2016 ā2017  ˕˻ǀȺ ÿáā

 Ɨǀ˰ǃå ƗḪ̇ Ƭ Ɠǆá ÜƗ˷ƽ˳˹ǆ Ɨ ˴˹ǃå ˗ǀƼ Ɨ˹ƪ Ɨˠǀǈ ɆƿǕ ˙Ƭ˓˸ǃå ˞ƽ˳ǈå2015  ˤƹïā
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 ôƓƽ˳ǈǙå˙Ƭ˓˸ǃå ˙˸˯ƪå ƞ˦ǆ çïƓƬƎȺ ÜƗ˙ƑƓ˴Ƥ ɖǀ˲ƙ ˤǃ ƗḪ̇ ˵ǃå ÿá ǏǄƵ ý˗ǒ Ɠǆ Ƥ ýǚ
.Ɨƪåï˗ǃå ç̇ ˯Ƽ 
ÿ- üˤƬǓä ǏǁƑ˶Ɯâ /ƕȹ˕ƾ˷ǁä ƕ ˲ǆ 

 
ЬмϹϮ5 ϣϡЃж .ЬнЊцϜ сЮϝгϮϖ/ϣтϹЧзЮϜ 

ϤϝЪϽЇЮ 2013 2014 2015 2016 2017  БЂнϧгЮϜ 

ϣЯТϝЧЮϜ 
0.027 0.029 0.137 0.089 0.075 0.071 

ϣЧϫЮϜ 
0.007 0.011 0.002 0.009 0.007 0.007 

ϢϹϳϧгЮϜ 
0.011 0.016 0.010 0.018 0.016 0.014 

аϝЛЮϜ БЂнϧгЮϜ     0.031 

   ý˦ƮǕå ǑǃƓ˸ƞǗ ƗȻ˗ǀ˹ǃå ý˗ƶǆ Ɇ˱ƪ ýā˗ƞ ˥ǆ Ơ˷˯ǒ Ɠ˸Ḫ Ü5Ü  ƗǄƼƓǀǃå ƗḪ̇ Ƭ ǑƼ
 þƓƵ ÷Ɠƽƙïå2015Ü  Ɠǆ ˗ƿƗƶƽƙ̇ ǆ Ɨǃ˦˻ƪ ˤ˱ơ í˦ƞā ǏǄƵ ý˗ǒÜ  Ɨ˱ ˯˹ǃå ˛ƽǈ è̇ ǌˡ ˗ƿā
˙Ƭ˓˸ǃå ǑƼ3X þƓƵ ƓǌǄƿáā ç˗˲˯˸ǃåā Ɨǀ˰ǃå Ǒ˯Ḫ̇ Ƭ Ɏ˗ǃ Ɨ˷ƽ˳˹ǆ Ǒǋā Ü2015 å˘ǋā . Ɠ˸Ɂï
 ǏǄƵ ý˗ǒá ï ǑƼ ˚˱Ƶ üƓ˹ǋ ÿáǄƵ ˙˻ˮḪ Ɇɜ˵Ⱥ íƓ˸˯ƵǙå Ɨ˱ ˯ǈ ɆǆƓƶǃå ýƓ˸ǃå ñǃå Ǐ ÿ˦ǒ̠

.ƓǌƙƓǆå̊ ˯ǃƓȺ ßƓƼ˦ǃå ǏǄƵ Ɠǌƙï˗ƿ þ˗Ƶā ëƓɁïá ɖ˻ǀ˲ƙ ǏǄƵ ƗḪ̇ ˵ǃå çï˗ƿ Ǐǈ˗ƙā 

2.3  éíˤ˶ǆ ýä˕˱˭ƨäKida ƕ˷˹ƴǁä çƑḨ˗˳ǁ Ʉ˳ƻǁƑȸ ˑˬ˷˭ǂǁ 
à- ˣ˹ǄƉ˭ǂǁ ƕǂƺƑƾǁä ƕḨ˗˳ǁ ǏǁƑ˶ǁä Ʉ˳ƻǁƑȸ ˑˬ˷˭ǁä 
 

 ЬмϹϮ6  ϬϺнгж ϣϯуϧжм ϤϜϽІϕвKida ϣЯТϝЧЮϜ ϣЪϽЇЮ еувϓϧЯЮ 

ϽуПϧгЮϜ 2013 2014 2015 2016 2017 

X1 0.003 -0.031 0.014 -0.124 -0.098 

X2 0.720 0.662 0.014 0.372 0.278 

X3 1.782 1.601 1.397 1.160 0.937 

X4 0.023 0.013 0.024 -0.030 -0.026 

X5 0.027 0.029 0.137 0.089 0.075 

Ȼ 2.556 2.273 1.587 1.468 1.166 
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    ýā˗ƞ6  ˤ ʾ ɆḪ ˙ǌˡáZ  êî˦˸ǈ ̝ ơ˴ ̇Ċ˴ƽĈȻ Ɠǆ ÜƗƞ˦ǆKida  ƗǄƼƓǀǃå ƗḪ̇ Ƭ íƓƶ˯ƕƓȺ
 ÿá ˖˻ơ ÜɆ˵ƽǃå éā˗ơ ˥ǆ èå˦˹ƪ éǚƛā ˥˻˯˹ƪā Ɨ˹ƪ Ɇˮƿ ˣǃîā ÜǑǃƓ˸ǃå Ɇ˵ƽǃå ˥Ƶ

 Ɨ˹ƪ èƓǈƓ ƕ2013  Ɨ˹˴ǃ Ɇ˵ƽǃƓȺ ˓ˮ˹˯Ǆǃ þ˗˳˯˴ƙ2014  Ɇ˵ƽǃå éā˗ơ ˥ǆ Ɨ˹ƪ Ɇˮƿ)
 Ɨ˹˴ǃ Ɇ˵ƽǃƓȺ ˓ˮ˹˯Ǆǃ þ˗˳˯˴ƙā Ü(ǑǃƓ˸ǃå2015 å éā˗ơ ˥ǆ ˥˻˯˹ƪ Ɇˮƿ) Ü(ǑǃƓ˸ǃå Ɇ˵ƽǃ

 Ɨ˹˴ǃ Ɇ˵ƽǃƓȺ ˓ˮ˹˯Ǆǃ þ˗˳˯˴ƙā2016   .å˘ɜǋā Ü(ǑǃƓ˸ǃå Ɇ˵ƽǃå éā˗ơ ˥ǆ èå˦˹ƪ éǚƛ Ɇˮƿ)
) ÿå̇ ˸Ƶā Ü˔ǀ ʾā ÜǑǈå̇ ƽ˶ǃå Ɨ˱ ˯˹ǃ ƗǀƼå˦ǆ ā˗ˮƙ Ɨ˱ ˯˹ǃå2020 Ɨ ǃƓ˸ǃå èƓ˴ƪ˓˸ǃå Ɨ˭˻ƕ ǑƼ (

 èå˦˹˴Ǆǃ ˣǃîā Ɨ ˮ˻Ǆǃå2014  ā2015  ā2016  . 
å- Ɖ˭ǂǁ ƕƾˮǁä ƕḨ˗˳ǁ ǏǁƑ˶ǁä Ʉ˳ƻǁƑȸ ˑˬ˷˭ǁäˣ˹Ǆ 

 
 ЬмϹϮ7  ϬϺнгж ϣϯуϧжм ϤϜϽІϕвKida еувϓϧЯЮ ϣЧϫЮϜ ϣЪϽЇЮ 

ϽуПϧгЮϜ 2013 2014 2015 2016 2017 

X1 0.058 0.006 0.002 0.003 0.006 

X2 0.068 0.016 0.023 0.024 0.001 

X3 0.077 0.035 0.009 0.034 0.035 

X4 0.031 0.012 0.003 0.004 0.004 

X5 0.007 0.011 0.002 0.009 0.007 

Ȼ 0.241 0.080 0.038 0.075 0.052 

    ýā˗ƞ7  ˤ ʾ ɆḪ ˙ǌˡáZ  êî˦˸ǈ ̝ ơ˴ ̇Ċ˴ƽĈȻ Ɠǆ ÜƗƞ˦ǆKida  Ɨǀ˰ǃå ƗḪ̇ Ƭ íƓƶ˯ƕƓȺ
 Ɨ˱ ˯˹ǃå .Ɇ˵ƽǃå éā˗ơ ˥ǆ èå˦˹ƪ éǚƛā ˥˻˯˹ƪā Ɨ˹ƪ Ɇˮƿ ˣǃîā ÜǑǃƓ˸ǃå Ɇ˵ƽǃå ˥Ƶ ˥˻ǆƋ˯Ǆǃ

) ˤ ˵Ḫā Ü˗ǒåðā ÜǑǈå̇ ƽ˶ǃå Ɨ˱ ˯˹ǃ ƗǀƼå˦ǆ ā˗ˮƙ2020 ǑǃƓ˸ǃå ïƓ˸˰˯ƪǙå èƓ˴ƪ˓ǆ Ɨ˭˻ƕ ǑƼ (
 èå˦˹˴Ǆǃ ˣǃîā ÜƗ ˮ˻Ǆǃå2015  ā2016  ā2017. 

é- ˶ǁä ƕḨ˗˳ǁ ǏǁƑ˶ǁä Ʉ˳ƻǁƑȸ ˑˬ˷˭ǁäˣ˹ǄƉ˭ǂǁ æ˕˰˭ 
 

 ЬмϹϮ8  ϬϺнгж ϣϯуϧжм ϤϜϽІϕвKida еувϓϧЯЮ ϢϹϳϧгЮϜ ϣЪϽЇЮ 
ϽуПϧгЮϜ 2013 2014 2015 2016 2017 

X1 0.066 0.009 -0.183 0.012 0.024 

X2 0.168 0.096 0.011 0.072 0.118 

X3 0.119 0.334 0.245 0.584 0.556 

X4 0.039 0.012 -0.076 0.008 0.017 

X5 0.011 0.016 0.010 0.018 0.016 

Ȼ 0.241 0.080 0.038 0.075 0.052 
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    ýā˗ƞ8  ˤ ʾ ɆḪ ˙ǌˡáZ  êî˦˸ǈ ̝ ơ˴ ̇Ċ˴ƽĈȻ Ɠǆ ÜƗƞ˦ǆKida  ç˗˲˯˸ǃå ƗḪ̇ Ƭ íƓƶ˯ƕƓȺ
 Ɨ˱ ˯˹ǃå .Ɇ˵ƽǃå éā˗ơ ˥ǆ èå˦˹ƪ éǚƛā ˥˻˯˹ƪā Ɨ˹ƪ Ɇˮƿ ˣǃîā ÜǑǃƓ˸ǃå Ɇ˵ƽǃå ˥Ƶ ˥˻ǆƋ˯Ǆǃ

) ɏ̇ˠ˱ǃåā ƗƼ̇Ƶ Ɨ˱˯˹ǃ ƗǀƼå˦ǆ ā̠ˮƙ2021 ˣǃîā ÜƗ ˮ˻Ǆǃå Ɨ ǃƓ˸ǃå èƓ˴ƪ˓˸ǃå Ɨ˭˻ƕ ǑƼ (
 ç̇ ˯ƽǄǃ2013-2017 ɆɜƬ .1  Ɨ˸ ʾ ƗḪ̇ ơ Ơư˦ǒZ  .éǚ˰ǃå èƓḪ̇ ˵Ǆǃ ç̇ ˯ƽǃå ýǚƤ 

 
ƓḪ̇ Ƭç̇ ˯ƽǃå ýǚƤ Ɨ˹˻ƶǃå è z Ɨ˸ ʾ  ɆɜƬ1  

 

4. ƛƏƑ˭˷ǁä çƑ Ƭˤ˭ǁäĀ 
1.4 ƛƏƑ˭˷ǁä  

1. êî˦˸ǈ ǏǄƵ íƓ˸˯ƵǙå ˥ɜ˸ȻKida   ˥˻ǆƋ˯ǃå èƓḪ̇ ˵ǃ ǑǃƓ˸ǃå Ɇ˵ƽǃå ˓ˮ˹˯ǃå ǑƼ
.Ɨ ˮ˻Ǆǃå Ɨ˭˻ˮǃå ǑƼ ƗǄǆƓƶǃå 

2.  ˥˻˯˹ƪ Ɇˮƿā Ɨ˹ƪ Ɇˮƿ Ɠ ˮ˻ǃ ǑƼ ˥˻ǆƋ˯ǃå ÷Ɠˠǀǃ ǑǃƓ˸ǃå Ɇ˵ƽǃƓȺ ˓ˮ˹˯ǃå êî˦˸˹Ǆǃ ˥ɜ˸Ȼ
 èå˦˹ƪ éǚƛ Ɇˮƿā.Ɇ˵ƽǃå éā˗ơ ƣɂïƓƙ ˥ǆ 
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3.  êî˦˸ǈ ǑƼ Ɨ ǃƓ˸ǃå ˔˴˹ǃå èå̇ Ƭ˓ǆ þå˗˳˯ƪå ˥ɜ˸ȻKida  ˙˟Ɠ˳˸ǃƓȺ ˓ˮ˹˯ǃå ǑƼ
.èƓḪ̇ ˵ǃå Ɠǌǃ ô̇ ƶ˯ƙ ˗ƿ Ǒ˯ǃå Ɨ ǃƓ˸ǃå 

4.  Ɨƪåï˗ǃå Ɇ˲ǆ èƓḪ̇ ˵ǃå ô̇ ƶƙ ýƓ˸˯ơå ǑƼ Ɨ ˲Ɂ̇ ǃå ˔˴ǈā Ɨǃ˦˻˴ǃå ˔˴ǈ ˙˻ƛƋƙ
.ǑǃƓ˸ǃå Ɇ˵ƽǄǃ 

2.4 çƑ Ƭˤ˭ǁä 
   :ǑƙǓƓȺ Ɨƪåï˗ǃå ǑƮ˦ƙ ÜƓǌ˻ǄƵ Ɇ˶˲˯˸ǃå ƝƑƓ˯˹ǃå ǏǄƵ Ɠ˴ ƪƋƙ 

1.  èåïå̇ ǀǃå îƓ˳ƙǙ ǑǃƓ˸ǃå ˙˰ƶ˯ǃƓȺ ˓ˮ˹˯Ǆǃ ç Ɨ ǃƓ˸ǃå êîƓ˸˹ǃå þå˗˳˯ƪå  èƓḪ̇ ˵ǃå ƴ ˱˵ƙ.
Ɨ ˱ ƙå̇ ˯ƪǙå Ɨ˸Ƒǚ˸ǃå 

2.  èƓǆ˦Ǆƶ˸ǃå ƗƼ̇ ƶ˸ǃ Ɨ ˸ḧǃå êîƓ˸˹ǃå ǑƼ çí˦ƞ˦˸ǃå ǑǃƓ˸ǃå Ɇ˻Ǆ˲˯ǃå ˔˻ǃƓƪá þå˗˳˯ƪå
ǆ˗˳˯˴ǆ ƓǌƞƓ˯˲Ȼ Ǒ˯ǃå ˦å.èƓḪ̇ ˵Ǆǃ ǑǃƓ˸ǃå ƴư˦ǃå ƗƼ̇ ƶ˸ǃ Ɨ ǃƓ˸ǃå ˤƑå˦ǀǃ 

3.  Ɇˮƿ ǑǃƓ˸ǃå Ɇ˵ƽǃƓȺ ˓ˮ˹˯ǃå Ɨ˸ǋǕ Ǒˮ˻Ǆǃå û˦ ǃ˴å ǑƼ ƗǄǆƓƶǃå ˥˻ǆƋ˯ǃå èƓḪ̇Ƭ Ɨy ƙ˦
ǊȻíƓƽƙ Ɨ ǈƓɜǆǗ Ǌƛā˗ơ.  

4. ) Ɠǌ˹ǆ Ɨ ˸ḧǃå êîƓ˸˹ǃåā ǑǃƓ˸ǃå Ɇ˻Ǆ˲˯ǃå ǏǄƵ ˚˻Ḫ̇ ˯ǃåKida Ɨ ƕƓƿ̇ ǃå èƓǌ˱ǃƓḪ  (
.(Ɨ ƪƓ˲˸ǃå ÿå˦ǒí) 
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˛˱ǂ˶ǁä 
 í˗ƶǃ Ɨƶ˵˸ǃå ˙ƮƓ˹ƶǃå ˚˻Ḫ̇ ƙ ñƓ ʾ Ɨƪåï˗ǃå ǉ˘ǋ ˕ǃāƓ˹ƙ10  Ɨ ˲ˠ˴ǃå ƗɁ̇ ˯ǃå ˥ǆ èƓ˹˻Ƶ

 ǑƼ ƗɂïåíǗå Ɨ ï˟Ɠ˳ǃå ǏǄƵ ƗƵð˦ǆ ƗƶƬá Ɨǆ˦ˢ˹ǆ þå˗˳˯ƪƋȺ ˛Ǆƕå̇ ˟ æ˦˹ƞ Ɨƶ ˮƪá Ɨǀˠ˹ǆ
 Ɨ ʸƓƶƬǙå Ɨ ǄƵƓƽǃå ÿá ƝƑƓ˯˹ǃå ˕˹˻ƕ ÜçāƓǀ˹ǃå ǑǃƓƵ þ˦˻ǈƓǆ̇ ˱ǃå ɄƬƓḪ ǏǄƵ ç˗˸˯ƶ˸ǃå ƓǆƓƞ

 þ˦˻ǈåï˦˻ǃå ƗǄ˴Ǆ˴ǃ-238  ˥˻ƕ ëāå̇ ˯ƙ0.47  Ǐǃã þå̇ ƞ˦Ǆ˻Ḫ / ý̇ ɜȺ29.14  Üþå̇ ƞ˦Ǆ˻Ḫ / ý̇ ɜȺ
 þ˦ɂï˦˰ǃå ƗǄ˴Ǆƪ Ɠǆá-232  ˥˻ƕ ëāå̇ ˯ƙ ˕ǈƓḧƼ0.02 Ǐǃã þå̇ ƞ˦Ǆ˻Ḫ / ý̇ ɜȺ8.69  / ý̇ ɜȺ

 þ˦˻ƪƓƙ˦ˮǃå ç˗ɂ˦˹ǃā Üþå̇ ƞ˦Ǆ˻ǂ-40  ˥˻ƕ ëāå̇ ˯ƙ ˕ǈƓḧƼ5.32  Ǐǃã þå̇ ƞ˦Ǆ˻Ḫ / ý̇ ɜȺ11.22 
 Ǒ˸ǃƓƶǃå ý˗ƶ˸ǃå ˥ǆ Ɇƿá Ɠǌƶ ˸ƞ Ɠǌǈá ˥˻ˮƙ èƓƪƓ ʿǃå ǉ˘ǋ ƝƑƓ˯ǈ ˥ǆā Üþå̇ ƞ˦Ǆ˻Ḫ / ý̇ ɜȺ

Ɠ ʿǃå ƝƑƓ˯ǈ è̇ ǌˡå Ɠ˸Ḫ ÜǊȺ ë˦ ˸˴˸ǃåƓ˳˸ǃå ˤ ˻ǀ˯ƕ Ɨˠ ƙ̇ ˸ǃå èƓ ˸ḧǄǃ ñƬǗå ˙˟ Ǒǋā Ɨ ʸƓƶ
 þ˦ǒíå̇ ǃå ƐƼƓɜǆ ɉƓ˵ǈ) Ὑὥ(  ) Ɨ˶˯˸˸ǃå ƗƵ̇ ˱ǃå ý˗ƶǆāD  ƗǃƓƶƽǃå ƗƵ̇ ˱ǃå ƐƼƓɜǆā (

)Ɨɂ˦˹˴ǃåAEDE (  ˙ˠ˳ǃå èå̇ Ƭ˓ǆā) ǑƞïƓ˳ǃåā ǑǄƤå˗ǃåὌÜὌ(  ƴǀƙ Ɠǌǈá ˥˻ˮƙā
.ĄƓ˸ǃƓƵ Ɠǌƕ ë˦˸˴˸ǃå íā̠˲ ǃå ˥˸ư Ɠǌƶ˸ƞ 

 çƑ˶ǂḥǁä:ƕ ǂ˹ǁ˕ǁä Ɨƶ ˮƪã Ɨǀˠ˹ǆ - ǑƵƓƶƬǗå ɉƓ˵˹ǃå-  ƓǆƓƞ ƗƶƬáĲ  ˦ ˻ǈƓǆ̇ ˱ǃå ɄƬƓḪ þ
Ĳ  .Ɨ ʸƓƶƬǙå ˙˟Ɠ˳˸ǃå 

Abstract 

 In this study, the concentration of radioactive elements was 

measured for 10 samples of surface soil based on the administrative 

map in the Asbea region using a gamma ray system based on a high-

purity germanium detector. The results showed that the radioactivity 

of the uranium-238 series ranged from 0.47 Bq/kg to 29.14 Bq/kg. 
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As for the thorium-232 series, it ranged from 0.02 Bq /kg to 8.69 

Bq/kg, and for potassium nitrate-40, it ranged from 5.32 Bq/kg to 

11.22 Bq/kg, and from these measurements it was found that they 

all fall within the internationally permissible limits ", as well as then 

measuring the quantities associated with the assessment of 

radiological risks, which is the activity of radium equivalent (Ὑὥ), 

average absorbed dose (D), and annual effective dose equivalent 

(AEDE) And internal and external risk indicators (Ὄ Ὄ̪ ) and it 

was found that they all fall within the internationally permissible 

limits. 

 ƕǄ˕ƾǄ 
 ˙ƑƓˢ˹ǃå ˚˻Ḫ̇ ƙ ˗˸˯ƶɂā Üï˦˳˶ǃå āá ƗɁ̇ ˯ǃå ǑƼ ôïǙå Ơˠƪ ǏǄƵ Ɨƶ˵˸ǃå ˙ƮƓ˹ƶǃå ˗ƞ˦ƙ
 ƗɁ̇ ˯ǃå ǑƼ ǑƵƓƶƬǙå ɉƓ˵˹ǃå ˗˸˯ƶɂā ƗɁ̇ ˯ǃå èƓǈ˦ɜǆ ˔˻Ḫ̇ ƙā ÷˦ ǈ ǏǄƵ ˙˻ˮḪ ˗ơ Ǐǃã Ɨƶ˵˸ǃå

 .ƗɁ̇ ˯ǃå ˕ǈ˦Ḫ Ǒ˯ǃå ï˦˳˶ǃå ǑƼ ǑƵƓƶƬǙå ɉƓ˵˹ǃå ǏǄƵˠƪ ǏǄƵ í˦ƞ˦ǆ ˦ǋ Ɠǆ ô̇ ƶ˯ǒ Ơ
Ǘå ˙˻ƛƋ˯ǃ ïå̇ ˸˯ƪƓȺ ôïǕå ƗƶƬǕå ˥ǆ Ɨ ƙǕåā Ɨ ʹ ˮ˟ ïíƓ˶ǆ ˥ǆ Ɨ˱ƙƓ˹ǃå Ɨ˹ɂ˓˸ǃå èƓƵƓƶƬ

 èï˦ˠƙā çƓ ˲ǃå èƋ˵ǈ ˗ǀǃā ÜƓǌ˹ǆ ˗ǃ˦˯ǒ Ɠǆā Ɨ ǃðǕå Ɨ ưïǕå Ɨƶ˵˸ǃå ˙ƮƓ˹ƶǃå ˥ǆā ÜƗ ǈ˦ḧǃå
 ï˦˶ Ƶ ̆˹ǆ "Ɠɂ̇ǀƙ ĄƓ˯ƕƓƛ Ɠǋå˦˴˯ ǆ ǑǀȺ Ǒ˯ǃå ÜèƓƵƓƶƬǗå ǉ̆ǌǃ Ɠǌư̇ƶƙ ʕƹï Ɋ˲ ǃ˸å å̆ǋ ǑƼ

Ɨǀ ˲ƪ. ʹ ˮˠǃå Ɨƶ˵˸ǃå ˙ƑƓˢ˹ǃå ˗ƞ˦ƙ ïíƓ˶˸ǃå) ƗǄƵ (Ɨ ʹ ˮˠǃåǏ  ̇ ˯ƕ ôïǕå Ơˠƪ ˚˻ǂå
 āá ̇ƑƓs˹ǃå ǉ̆ǋ ̊Ḫ̇˯ƙ ̠ǀƼ ÜôïǕå ̞ǈ˦ḧƙ ÿá ̆˹ǆ Ɏ̇ùƤá Ǐǃã Ɨǀɣ˹ǆ ˥ǆ ɄǄ˯˳ƙ ƗƙāƓƽ˯ǆ
 Ɨɂā˦˹ǃå ˙˻ƹ èƓƵƓ˹˶ǃå ˞ƶ ǃ ƗǀƼå̇ ǆ Ɨɂ̇ ˵ ǃå çƓù˻˲ǃå Ɠǌ˻Ƽ Ɲƶƙ ƴƿå˦ǆ Ǐǃã Ɠǌ˹˟˦ǆ ˥ǆ Ɇǀ˹ƙ

ưã ðƓƺǃåā Ɋƽ˹ǃå ƗƵƓ˹Ʈā Ɨ ƙƓƽƪ˦ƽǃå ç˗˸ƪǕå ƗƵƓ˹Ʈ Ɇ˰ǆå ßƓɁ̇ ǌḧǃå ƗƵƓ˹Ʈ Ǐǃã ƗƼƓ Ǒ˯ǃ
 ƗƵ̇ ˱ǃå ǑƼ ˙˻ˮḪ Ɇɜ˵Ⱥ ˤǋƓ˴ƙ Ǒ˯ǃå Ɨƶ ˮˠǃå ˙ƮƓ˹ƶǃå ˤǋá ˥ǆ .í˦ƿ˦Ḫ ˤ˲ƽǃå þ˗˳˯˴ƙ

þ˦˻ƪƓƙ˦ˮǃå) ˙˵ ǃå ƓǋƓǀǄ˯ǒ Ǒ˯ǃå Ɨ ʸƓƶƬǗå-40 þ˦˻ǈåï˦˻ǃå)ā ƓǆƓƞā Ɠ˯˻ƕ ƗƶƬá ï˗˶Ȼ ɏ˘ǃå (
238ɏ˘ǃå (  Ǌ˹Ƶ ˗ǃ˦˯ɂā Ɠƽǃá ƗƶƬá ï˗˶Ȼ13ǃá èƓƵƓƶƬã ɖǄɣƙ ̇Ƥà ĄƓƶ˵ǆ Ąå̇˶ Ƶ˹Ɠ˯˻Ɂā Ɠƽ 
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 ˣǃ˘Ḫā ƓǆƓƞāþ˦ɂï˦˰ǃå)-232 Ǌ˹Ƶ ˗ǃ˦˯ƙā Ɠƽǃá ƗƶƬá ï˗˶Ȼ ɏ˘ǃå (10  Ɨƶ˵ǆ ˙ƮƓ˹Ƶ
ƓǆƓƞā Ɠ˯˻Ɂā Ɠƽǃá èƓƵƓƶƬã ï˗˶ƙ[1]. 

  Ɨƶ ˮƪã Ɨǀˠ˹ǆ ǑƼ Ɨ ˲ˠ˴ǃå ƗɁ̇ ˯ǃå ǑƼ "Ɠ ʹ ˮ˟ Ɨƶ˵˸ǃå íå˦˸ǃå ˗Ʈ̇ ǃ Ɨƪåï˗ǃå ǉ˘ǋ ˕ɂ̇ ƞá
 ā ƗɁ̇˯ǃå ˥ǆ ƗƽǄ˯˳ǆ ÷å˦ǈá Ɨǀɣ˹ ǃ˸å ɏ˦ ƙ˲ ̟ ơ˻ Ų̈Ǆƕå̇˟ æ˦ ƞ˹Ⱥ ˙ǌ˯˵ƙƗƵåï˚ǃƓ  ǑƵå̇ ˸ǃåā

Ɨ ƙƓƽƪ˦ƽǃå ç˗˸ƪǕå Ɠǌ˻Ƽ Ɠ˸Ⱥ ç˗˸ƪǙå ˥ǆ ç̇ ˻˰Ḫ ÷å˦ǈá þå˗˳˯ƪã Ɠǌ˻Ƽ ˤ˯ɂā. 
2-  ƕƨäî˕ǁä ƲƽˤǄ 

ǃ Ɨ Ɂ˦˹˱ǃå Ɨ ơƓ˷ǃå Ɨƶ ˮƪã Ɨǀˠ˹ǆ ˙ˮ˯ƶƙ Ɨ˹ǒ˗˸) Ǒǃå˦˲Ⱥ Ɠǋ̊ Ḫ̇ ǆ ˥Ƶ ˗ƶ ƙā ˛Ǆƕå̇ ˟40 (
) Ɇɜ˵ǃƓȺ ˥˻ˮǆ ˦ǋ Ɠ˸Ḫ ˙˯ǆ˦Ǆ˻ǂ1 ƓǌǈƓɜƪ íå˗ƶƙ ƸǄˮǒ (83700  ßƓ˶ơã) Ɨ˸˴ǈ2017 .(

 Ɨɂ̊ɂ̊ƶǃå Ɨǀɣ˹ǆ æ̇ƺǃå ˥ǆā Ɇ˲ ǆ˴á ̨ ˸˳ǃå û˦ƪ Ɨǀɣ˹ǆ û̇ ǃ˵å ˥ǆ Ɨǀɣ˹ ǃ˸å íā̠ơ
.˙˻˵ƹ ˥ƕ ˙˶ƿ Ɨǀˠ˹ǆ "ǙƓ˸Ƭā ÿƓɂ̇ ƹ Ɨǀˠ˹ǆ "ƓɁ˦˹ƞā 

 
) ɆɜƬ1Ɨƶ ˮƪá Ɨǀˠ˹ǆ ƴƿ˦ǆ ( 

3- éíƑ˶˷ǁä ˗˹˵˰ƗĀ Ʋ˶Ɯ 
) ƴ˸ƞ ˤƛ10( ǆ èƓ˹˻Ƶ ˥˲ˠ˴ǃå ƗɁ̇ ˯ǃåƗ ǆƗƵð˦ ǏǄƵ  ç˗ƵƓ ˯ǆ èƓƼƓ˴˸Ɂā ƗƽǄ˯˳ǆ èƓơƓ˴ǆ

 ǏǄƵ íƓ˸˯ƵǙƓȺɆƞ˦˱ǃå ɊƑå̇ Ƥ  ā ǏǄƵā ƗɂïåíǙå Ɨ ï˟Ɠ˳ǃåå˦˲˹ǃ ) ýā˗˱ǃƓȺ ˥˻ˮ˸ǃå1 Ɠ˸Ḫā (
) Ɇɜ˵ǃƓȺ2(. 
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) ЬмϹϮ1ϤϝзуЛЮϜ СЇЪ ϵтϼϝϦм дϝЫвм Ͽвϼ ϱЎнт ( 

 
 
 
 
 
 
 

 
) ЭЫІ2 ϤϝзуЛЮϜ ЙгϮ еЪϝвϒ ϱЎнϦ ϣГтϽ϶ ( 

 èƓ˹˻Ƶ ˕ƶ˸ƞƗɁ̇ ˯ǃå  ɖ˸Ƶ ǏǄƵ ƴƿå˦˸ǃå ˥ǆ5 ˤƪ ā ˥ǆ ˙˻˷˲˯ǃå èƓ Ǆ˸Ƶ Ɠǌ˻ǄƵ ˕ɂ̇ ƞá
 ǑƼ Ɠǌǈðā ˤƛā Ɨ ʽ˶ƙā ˃ ʽ˱ƙā ˃ ˢ˹ƙþå̇ ƞ˦Ǆ˻Ḫ ˗ơåā Ɨƶƪ Ɨ ɜ ˯ƪǚƕ ñƓ ǂá Ⱥ þå˗˳˯ƪƓ

.ñƓ˴ơ ÿå̊ ˻ǆ  

ϣзуЛЮϜ Ͽвϼ ϣзуЛЮϜ дϝЫв СЇЫЮϜ ϵтϼϝϦ 

S1  ϞнЦϽКнϠϒ  Ͻтϝзт2021 

S2 ϞнЦϽКнϠϒ  Ͻтϝзт2021 

S3  ϣуГК еϠ  Ͻтϝзт2021 

S4  ϣуГК еϠ  Ͻтϝзт2021 

S5  Ϲгϲ ϸъмϒ  Ͻтϝзт2021 

S6  Ϲгϲ ϸъмϒ  Ͻтϝзт2021 

S7 бОϽв ϸъмϒ  Ͻтϝзт2021 

S8 бОϽв ϸъмϒ  Ͻтϝзт2021 

S9  ϸъмϒϣЇϚϝК нϠϒ  Ͻтϝзт2021 

S10  ϸъмϒϣЇϚϝК нϠϒ  ϽтϜϽϡТ2021 
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4-  ƕǄ˕˱˭˲˶ǁä æ̆ ǊƜǓäĀ ìäˤ˶ǁä 
) çāƓǀ˹ǃå ǑǃƓƵ þ˦˻ǈƓǆ̇ ˱ǃå ɄƬƓḪ þå˗˳˯ƪƋȺ èƓƪƓ ʿǃå ˕ɂ̇ ƞáHPGe)ɆɜƬ (3 ˤ˴ǀȺ (

 Ɨɂā˦˹ǃå é˦˲ ǃå ˚Ḫ̇ ˸Ⱥ ƗȻƓƿ˦ǃåĲ  ÿð˦Ɂā Ɠǋ̇˻˷˲ ƙ ̠ƶȺ èƓ˹˻ƶǃå ƴư˦ƕ ßåï˦ƞƓƙ)1  (þå̇ ƞ˦Ǆ˻Ḫ
) ǑǄǄ˻ǈïƓǆ Ɨ ʸāƋȺ ú̇ ƶƙ ƗƮƓƤ Ɨ ʸāá ǑƼMarinelli Beaker ç˗˸ǃ ˕ǈ̊ Ƥā (28  "Ɠǆ˦ǒ

Üç˗˻ǃ˦ǃå èå˗ɂ˦˹ǃåā þǕå ç˗ɂ˦˹ǃå ˥˻ƕ ǑƵƓƶƬǗå ÿå̊ ƙǙå ƗǃƓơ Ǐǃã Ɇ˶ƙ Ǒḧǃ ǒƓƶǆāç̇ ǃå ɄƬƓḧ
Ɨ ʹư˦ƕ  Ɇ˶Ƽ çï˗ƿā ƗȻí˦˸Ƶ1.89Kev  

 
) ɆɜƬ3 (ǆ˦ˢ˹ǆƗ ) çāƓǀ˹ǃå ǑǃƓƵ þ˦˻ǈƓǆ̇ ˱ǃå ɄƬƓḪHPGe( 

5 -ˢ ˹ƾƗ ƕ ʶƑƴƪǕä ˗˝Ƒ˱˶ǁä  
1.5-ɉƓ˵˹ǃå  ǑƵƓƶƬǗå(The Activity Concentration- A) : 
  ǑƵ˦˹ǃå ǑƵƓƶƬǗå ɉƓ˵˹ǃå æƓ˴ơ ˤƙA  ƗǃíƓƶ˸ǃå þå˗˳˯ƪƓȺ (þå̇ ƞ˦Ǆ˻Ḫ Ɇḧǃ))1([2]  

ὃ
ὲὩὸ ὅὖὛ ίὥάὴὰὩί

ὉὪὪ  Ὅὡ
 O ρ 

 ˖˻ơnet CPS samples  Ɇḧǃ ǑƼƓ˶ǃå ˗ƶǃå ý˗ƶǆÜƗ ǈƓƛ Eff  ˗˹Ƶ ɄƬƓḧǃå çßƓƽḪ
 Ü çí˗˲˸ǃå ƗƿƓˠǃåɔI  ā ƗƿƓˠǃå ǉ˘ǌǃ ƓǆƓƞ ïå˗Ʈã ç˗Ƭ Ɨ ˴ǈW  ç̠ơ˦ƕ Ɨ˹˻ƶǃå ÿðākg . 

 2.5-) þ˦ǒíå̇ Ǆǃ ƐƼƓɜ˸ǃå ɉƓ˵˹ǃåeqRa -Radium Equivalent Activity(:  ɉƓ˵˹ǃå
) þ˦ǒíå̇ Ǆǃ ƐƼƓɜ˸ǃåeqRa ç˗ơ˦ƕ (Bq/kg  þ˗˳˯˴Ȼ ā ïƓ˵˯ǈǙå ƴƪåā ǑƵƓƶƬã ˙ˠƤ ˙Ƭ˓ǆ
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ǏǄƵ Ɨɂ˦˯˲˸ǃå íå˦˸ǃƓȺ Ɨˠ ƙ̇ ˸ǃå ˙˟Ɠ˳˸ǃå ˤ ˻ǀ˯ǃ  èå˗ɂ˦ǈRa226  āTh232  āK40  ǊȺƓ˴ơ ˤƛ
 ƗǃíƓƶ˸ǃå ǑƼ Ơư˦˸ǃå ˦˲˹ǃå ǏǄƵ)2([3] 

(2) Ÿx 0.077)  Kx 1.43) + (A Th+ (Au = A eqRa 
 ThA U, AÜ kA  ý ǑƵƓƶƬǗå ɉƓ˵˹ǃå ˤ ʾU238  ÜTh232 āK40  ç˗ơ˦ƕ Ǒǃå˦˯ǃå ǏǄƵ

Bq/kg . 
- 3.5  Ɨ˶˯˸˸ǃå ƗƵ̇ ˱ǃå(Absorbed Dose Rate in Air-  D)  èǙ˗ƶǆ ˗ǒ˗˲ƙ :

Ɨ˶˯˸˸ǃå ƗƵ̇ ˱ǃå (D) èƓ˹˻ƶǄǃ ç˗ơ˦ƕnGy/ h  ÜǑƵ˦˹ǃå ǑƵƓƶƬǗå ɉƓ˵˹ǃå ˚˻Ḫ̇ ƙ ˥ǆ
Ɨ˶˯˸˸ǃå ƗƵ̇ ˱ǃå ˥ǆ Ɨ ơƓ˶˸ǃå Ɨ ʸƓƶƬǗå ˙˟Ɠ˳˸ǃå Ǐǃã ƗƼƓưǗƓȺ  ˗˹Ƶ1  Ơɣƪ û˦Ƽ ̇˯ǆ

ôïǕå ƗǃíƓƶ˸ǃå ǑƼ Ơư˦ǆ) 3 ( [4] 
 (3) Ÿ)  K) + (0.0417 x ATh ) + (0.604 x A UD = (0.462 x A 

- 4.5 ƐƼƓɜǆ  Ɨɂ˦˹˴ǃå ƗǃƓƶƽǃå ƗƵ̇ ˱ǃå: (Annual Effective Dose Equivalent-  
)AEDE  ( ǑưïǕå ƓǆƓƞ ÷ƓƶƬã ˔ˮ˴Ⱥ Ɨ˭˻ˮǃå ǑƼ Ɨƶ˵˸ǃå èå˗ɂ˦˹ǃå ˚˻Ḫ̇ ƙ ñƓ ʾ ˥ɜ˸Ȼ

 ˥ǆ ƝƙƓ˹ǃåK40Th 232U, 238 ƗƵ̇˱ Ǆǃ ǑǄƶƽǃå ɏ˦˹˴ǃå ƐƼƓɜ˸ǃå Ɋƪ˦˯˸ǃå ýǚƤ ˥ǆAEDE 
 :˖˻ơ 

(4) ŸmSv/y  3-AEDE = D x 1.23x10  
 ˖˻ơÜD ) Ɨ˶˯˸˸ǃå ƗƵ̇ ˱ǃå ý˗ƶǆnGy/ h( [5]. 

5.5- ˙Ƭ˓ǆ ˙ˠ˳ǃå ǑǄƤå˗ǃå )tinH-(Internal Hazard Index : ñƓ ʿǆ  Ǐǃã ˙˻˵Ȼ
 ÿāíå̇ǃå ̝ˮ˴Ⱥ ǑǄƤå̠ǃå ô ƶ̇˯ǃåRn222 ÿ˦ɜǃ ̠ơå˦ǃå ˥ǆ Ɇƿá ̇Ƭ˓ ǃ˸å ÿ˦ɜȻ ÿá ̝ ɂ˱ā

 Ɨǆǚ˴ǃå Ɨ ˯Ƶ ˥˸ưƗǃíƓƶ˸ǃƓȺ Ɠ˸Ḫ ˔˴˲ɂā Ü) 5 ( [6]. 

Ὄ
ὃ

ρψυ

ὃ

ςυω

ὃ

τψρπ
ρ O υ  

6.5 -) ǑƞïƓ˳ǃå ˙ˠ˳ǃå ˙Ƭ˓ǆextH-(External Hazard Index  : ˙Ƭ˓ǆ Ɇ˸ƶ˯˴Ȼ
extH  Ɨ˸ ʾ Ɇ˰˸ƙ .þ˦ǒíå̇ ǃå ǏǄƵ Ɨɂ˦˯˲˸ǃå íå˦˸ǃå ˥ǆ ǑƞïƓ˳ǃå ÷ƓƶƬǘǃ ô̇ ƶ˯ǃå ˤ ˻ǀ˯ǃ
=1extH  ǉïå̠ǀǆ þ˦ǒíå̇ǃå ƐƼƓɜǆ ɉƓ˵˹ǃ Ɨ˭ƼƓɜ˸ǃå Ɠǌƕ ë˦˸ ˴˸ǃå Ɏ˦˶ǀǃå Ɨ˸ ǃʿå370 Bq / 
kgǃíƓƶ˸ǃå ) Ɨ6( [6] 
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Ὄ
ὃ

σχπ

ὃ

ςυω

ὃ

τψρπ
ρ O φ 

- 7.5 ˙Ƭ˓ǆ ˙˟Ɠ˳ǆ  ÷ƓƶƬǗå( Radiation Hazard Index- Iɔ)ǒ˗ǀƙ ˤƙ : ˙ èƓɂ˦˯˴ǆ
Ƭ̇˓ǆ Ǐǃã ĄåíƓ˹˯ƪå èƓ˹˻ƶǃå ǑƼ ƓǆƓƞ ÷ƓƶƬǗ çï˦ɣ ǃ˳å  ÷ƓƶƬǗå ˙˟Ɠ˳ǆIɔ ǑƼ Ơư˦˸ǃå 

 ƗǃíƓƶ˸ǃå7 ) ( [7]. 

Ὅ
ὃ

ρυπ

ὃ

ςυω

ὃ

ρυππ
 O χ 

- 6  çƑȸƑ˲˰ǁäĀ ƛƏƑ˭˷ǁä 
1.6- çƑ˷˹ƴǂǁ ǏƳƑƴƪǕä ɇƑ˳˷ǁä 

 ˝ ˳˵ƙ ˤƛƗ ǈƓ˸ƛ  þ˦˻ǈåï˦˻ǃå Ǒ˯Ǆ˴Ǆƪ Ǐǃã í˦ƶƙ Ɨƶ˵ǆ ˙ƑƓˢǈ-238  þ˦ɂï˦˰ǃåā Ü-232 
 ƴ˵˸ǃå þ˦˻ƪƓƙ˦ˮǃå ˙˻ˢǈā-40)ˤƿï ýā˗˱ǃå ˥˻ˮɂā Ü2 Ǒ˯ǃåā ƓǌƙƓƿƓ˟ ƴǆ Ɨƶ˵˸ǃå ˙ƑƓˢ˹ǃå (

. ƗɁ̇ ˯ǃå êîƓ˸ǈ ǑƼ Ɠǌ˴˴˲ƙ ˤƛ 
) ЬмϹϮ2ϝлϦϝЦϝА Йв ϝлЃЃϳϦ бϪ сϧЮϜ ϣЛЇгЮϜ ϽϚϝЗзЮϜ ( 

 þ˦ɂï˦˰ǃå ýǚ˲ǈå ƗǄ˴Ǆƪ ˙ƑƓˢ˹ǃ ǑƵƓƶƬǗå ɉƓ˵˹ǃå ÿã èƓƪƓ ʿǄǃ ƝƑƓ˯˹ǃå ˕˹˻ƕ- 232 
 óƓƮ̇ ǃå ˙˻ˢ˹ǃ ˕ǈƓḪ ƗƪƓǀ˸ǃå èƓ˹˻ƶǄǃ-212  ëāå̇ ˯ƙ)˥˻ƕ1.58 ( þå̇ ƞ˦Ǆ˻ǂ/ý̇ ɜȺ  ǑƼ

 íǙāá ƗǄ˲ǆƗ˵ƑƓƵ ˦ƕá )ā10.41  Ɠǆá Ü˗˸ơá íǙāá ƗǄ˲ǆ ǑƼ Ɠ ǄƵ Ɨ˸ ʿḪ (þå̇ ƞ˦Ǆ˻ǂ/ý̇ ɜȺ
 ɉƓ˵˹ǃåǑƵƓƶƬǗå  ˙˻ˢ˹ǃ 

ϽϚϝЗзЮϜ ) ϣЦϝГЮϜKeV( 

 ЈϝЊϽЮϜ-212 238.63 

 анузуϧЪъϜ-228 338.4  ̪911.07  ̪968.9  ̪1587.9 

 ануЮϝϫЮϜ- 208 510.72  ̪583.14  ̪2614.47 

 ϨнвϿϡЮϜ-212 727.17 

антϸϜϽЮϜ- 226 185.99  

ϨнвϿϡЮϜ-214 379.5  ̪609.32 ̪1120.28  ̪1373.65 ̪1407.28 ̪

1764.51 ̪2204.12 

ЈϝЊϽЮϜ-214 351.99 

ануЂϝϦнϡЮϜ- 40 1460.75 
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 þ˦˻˹˻˯ǂǕå-228 ˥˻ƕ ëāå̇ ˯ƙ )0.57  Ɨ ˠƵ ˥ƕ ƗǄ˲ǆ ǑƼ (þå̇ ƞ˦Ǆ˻ǂ/ý̇ ɜȺ)ā0.74  /ý̇ ɜȺ
Ɠǆá Üˤƹ̇ ǆ íǙāá ƗǄ˲ǆ ǑƼ Ɠ ǄƵ Ɨ˸ ʿḪ (þå̇ ƞ˦Ǆ˻ǂ  ɉƓ˵˹ǃåǑƵƓƶƬǗå  þ˦˻ǃƓ˰ǃå ˙˻ˢ˹ǃĲ 208 

˥˻ƕ ëāå̇ ˯ƙ )0.02  íǙāá ƗǄ˲ǆ ǑƼ (þå̇ ƞ˦Ǆ˻Ḫ /ý̇ ɜȺƗ˵ƑƓƵ ˦ƕá )ā2.03 (þå̇ ƞ˦Ǆ˻ǂ/ý̇ ɜȺ 
Ɠ ǄƵ Ɨ˸ ʿǂ  ɉƓ˵˹ǃå Ɠ˸˹˻ƕ Ɨ ˠƵ ˥ƕ ƗǄ˲ǆ ǑƼǑƵƓƶƬǗå  ˙˻ˢ˹ǃé˦ǆ̊ ˮǃå -212 ˕ǈƓǂ 

)1.07 Ɠǆá .ˤƹ̇ ǆ íǙāá ǑƼ (þå̇ ƞ˦Ǆ˻ǂ/ý̇ ɜȺ  ɉƓ˵˹ǃåǑƵƓƶƬǗå ˙ƑƓˢ˹ǃ  ƗǄ˴Ǆƪǚ˲ǈåý 
 þ˦˻ǈåï˦˻ǃå-238 êîƓ˸˹Ǆǃ  þ˦ǒíå̇ Ǆǃ ˕ǈƓḪ ƗƪƓǀ˸ǃå-226 ˥˻ƕ ëāå̇ ˯ƙ )4.85 /ý̇ ɜȺǂ (þå̇ ƞ˦Ǆ˻

˥ƕ ƗǄ˲ǆ ǑƼ )ā Ɨ ˠƵ29.14 /ý̇ ɜȺƞ˦Ǆ˻ǂ (þå̇ Ɠ˸˹˻ƕ Ü˗˸ơ íǙāá ƗǄ˲ǆ ǑƼ Ɠ ǄƵ Ɨ˸ ʿḪ
 ˙˻ˢ˹ǃé˦ǆ̊ ˮǃå -214 ˥˻ƕ ëāå̇ ˯ƙ )0.06-1.77 Ɨ ˠƵ ˥ƕ ƗǄ˲ǆ ǑƼ (þå̇ ƞ˦Ǆ˻Ḫ /ý̇ ɜȺÜ 

 óƓƮ̇ ǃå ˙˻ˢ˹ǃ èƓƪƓ ʿǃå ˕ǈƓḪ Ɠ˸˹˻ƕ-214  ëāå̇ ˯ƙ)˥˻ƕ0.32 ( þå̇ ƞ˦Ǆ˻ǂ/ý̇ ɜȺ  ǑƼ
)ā Ɨ ˠƵ ˥ƕ ƗǄ˲ǆ0.44 ( þå̇ ƞ˦Ǆ˻ǂ/ý̇ ɜȺ ǆá .æ˦ƿ̇ Ƶ˦ƕá ƗǄ˲ǆ ǑƼ Ɠ ǄƵ Ɨ˸ ʿǂ ƓƓ˵˹ǃå ɉ

ǑƵƓƶƬǗå  þ˦˻ƪƓƙ˦ˮǃå ˙˻ˢ˹ǃ-40  ˥˻ƕ ëāå̇ ˯ƙ Ɨ˸ ʿǃå ÿá èƓƪƓ ʿǄǃ ƝƑƓ˯˹ǃå è̇ ǌˡá ˗ǀƼ
)5.32 /ý̇ ɜȺ (þå̇ ƞ˦Ǆ˻ǂ)ā Ɨ ˠƵ ˥ƕ ƗǄ˲ǆ ǑƼ11.22/ý̇ ɜȺ(þå̇ ƞ˦Ǆ˻ǂ ǑƼ Ɠ ǄƵ Ɨ˸ ʿḪ 

.˗˸ơá íǙāá ƗǄ˲ǆ 
Ɨ ʸƓƶƬǙå èƓɂ˦˯˴˸ǃå èƓƪƓ ʿǄǃ ƝƑƓ˯˹ǃå è̇ ǌˡá þ˦ɂï˦˰ǃå ƗǄ˴Ǆ˴ǃ-232  ā ƗǄ˴Ǆƪþ˦˻ǈåï˦˻ǃå-

238 ˙˻ˢǈā  ƴ˵˸ǃå þ˦˻ƪƓƙ˦ˮǃå-40 ǊȺ ë˦ ˸˴˸ǃå Ǒ˸ǃƓƶǃå Ɋƪ˦˯˸Ǆǃ ˤ ʿǃå ˥ǆ Ɇƿá Ɠǌǈá[8] .
 āƓ˸Ḫ  ˦ǋ) ˤƿï ýā˗˱ǃƓȺ ˥˻ˮǆ3 ( 

) ЬмϹϮ3ϝтнϧЃгЮϜ (Ϥ  ϤϝзуЛЯЮ ϣуКϝЛІъϜ 

 ϣзуЛЮϜ ▓ (Bq/kg) ╤ (Bq/kg) ╣▐ (Bq/kg) 

S1 11.19 0.47 0.74 

S2 8.88 0.63 8.69 

S3 5.32 1.74 2.59 

S4 9.87 4.41 4.35 

S5 7.39 29.14 3.58 

S6 11.22 0 6.07 

S7 6.28 3.12 3.71 
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)ЭЫІ4 ϤϝтнϧЃгЮϜ (ϣуКϝЛІшϜ  ) ϢϹϲнϠ ϤϝзуЛЯЮBq/kg( 

2.6 -  ˗˝Ƒ˱˶ǁä ˢ ˹ƾƗƕ ʶƑƴƪǕä  
) þ˦ǒíå̇ ǃå ƐƼƓɜǆ ɉƓ˵ǈ Ǒǋā Ɨ ʸƓƶƬǗå ˙˟Ɠ˳˸ǃå ˤ ˻ǀ˯ƕ Ɨˠ ƙ̇ ˸ǃå èƓ ˸ḧǃå ñƓ ʾ ˤƛὙὥ 

( 
) Ɨ˶˯˸˸ǃå ƗƵ̇ ˱ǃå ý˗ƶǆāὈ ( ˗˹Ƶ ßå˦ǌǃå ǑƼ1m  û˦Ƽ ƗƵ̇ ˱ǃå ƐƼƓɜǆā ôïǕå Ơˠƪ

Ɨɂ˦˹˴ǃå ƗǃƓƶƽǃåὃὉὈὉ   ( ˙ˠ˳ǃå èå̇ Ƭ˓ǆā)ǑǄƤå˗ǃåὌ  ǑƞïƓ˳ǃåāὌ  ɉƓ˵˹ǃåā
 ǑƵƓƶƬǗåὍ ( 
˕Ǆ˱ƪā ) ýā˗˱ǃå ǑƼ4 Ɨ ˲ˠ˴ǃå ˤ ʿǄǃ Ǒ˸ǃƓƶǃå ý˗ƶ˸ǃå Ɋƪ˦˯ǆ ƴǆ ƗǈïƓǀǆ ([8]. 
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) ЬмϹϮ4) ϣуКϝЛІъϜ ϽАϝϷгЮϜ бууЧϦ буЦ (MW.w   БЂнϧгЮϜ(сгЮϝЛЮϜ 

 ϽАϝϷв ϽІϕв ̪ ϣтнзЃЮϜ ϣЮϝЛУЮϜ ϣКϽϯЮϜ ϙТϝЫв ̪ ϣЋϧггЮϜ ϣКϽϯЮϜ ̪ антϸϜϽЯЮ ϙТϝЫгЮϜ АϝЇзЮϜ

 ИϝЛІъϜсϮϼϝϷЮϜ ϽГϷЮϜ ϽІϕв ̪ сЯ϶ϜϹЮϜ ϽГϷЮϜ ϽІϕв ̪ 

 ϣзуЛЮϜ ╡╪▄▲ (Bq

/kg) 

D 

(nGy/h) 

AEDE 

(mSv/y) 

╘ ╗░▪◄ ╗▄●◄ 

S1 2.39 1.13 1.39 0.01 0.01 0.01 

S2 13.74 5.91 7.27 0.04 0.04 0.04 

S3 4.74 2.59 3.19 0.03 0.02 0.02 

S4 11.39 5.08 6.24 0.05 0.04 0.03 

S5 34.82 15.93 19.59 0.21 0.18 0.09 

S6 9.54 4.13 5.09 0.03 0.003 0.03 

S7 8.91 3.94 4.85 0.04 0.03 0.02 

S8 0.86 0.40 0.49 0.01 0.01 0.002 

S9 1.84 0.92 1.13 0.01 0.01 0.01 

S10 2.34 1.08 1.33 0.01 0.01 0.01 

Max 34.82 15.93 19.59 0.21 0.18 0.09 

Min 0.86 0.40 0.49 0.01 0.003 0.002 

Ave 9.06 4.11 5.06 0.05 0.03 0.03 

Mw.

w 

370 57 70 >1 >1 >1 

) ˥˻ƕ ëāå̇ ˯ƙ þ˦ǒíå̇ Ǆǃ ƐƼƓɜ˸ǃå ɉƓ˵˹ǃå ˤ ʾ ÿá ˥˻ˮƙ ƝƑƓ˯˹ǃå ˥ǆ0.86 /ý̇ ɜȺ (þå̇ ƞ˦Ǆ˻ǂ ǑƼ
)ā ˤƹ̇ ǆ íǙāá ƗǄ˲ǆ34.82 /ý̇ ɜȺ(þå̇ ƞ˦Ǆ˻ǂ  Ɋƪ˦˯˸ǃå ÿáā ˗˸ơ íǙāá ƗǄ˲ǆ ǑƼ Ɠ ǄƵ Ɨ˸ ʿḪ

˕ǈƓḪ ˤ ʿǄǃ 
)9.06 Ǒ˸ǃƓƶǃå ý˗ƶ˸ǃå ˥ǆ Ɇƿá Ǒǋā (þå̇ ƞ˦Ǆ˻ǂ/ý̇ ɜȺ[8] Ɨ˶˯˸˸ǃå ƗƵ̇ ˱ǃå ý˗ƶǆ Ɠ˸˹˻ƕ Ü

 ßå˦ǌǃå ǑƼ ëāå̇ ˯ƙ)0.40 /ɏå̇ ƞ˦ǈƓǈ (ƗƵƓƪ)ā ˤƹ̇ ǆ íǙāá ƗǄ˲ǆ ǑƼ15.93 
Ɨ˸ ʿḪ (ƗƵƓƪ/ɏå̇ ƞ˦ǈƓǈ Ɠ ǄƵ Ü˗˸ơ íǙāá ƗǄ˲ǆ ǑƼ  Ɋƪ˦˯˸ǃå ý˗ƶ˸ǃå ÿá ˕˻ơ)4.11 
( ƗƵƓƪ/ɏå̇ ƞ˦ǈƓǈ Ɇƿá Ǒǋā  èå̇ Ƭ˓ǆā ÷ƓƶƬǙå ˙˟Ɠ˳ǆ ƝƑƓ˯ǈ ˕ǈƓḪā ÜǑ˸ǃƓƶǃå ý˗ƶ˸ǃå ˥ǆ

 Ɇƿá ǑƞïƓ˳ǃåā ǑǄƤå˗ǃå ˙ˠ˳ǃå ˙˻˰ɜȺǑ˸ǃƓƶǃå ý˗ƶ˸ǃå ˥ǆ]8[ . 
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 çƑƜƑ˭˷˭ƨǗä 
˸ǃå ǑƼ ƗɁ̇ ˯ǃå êîƓ˸˹ǃ ƝƑƓ˯˹ǃå ýǚƤ ˥ǆƗǀˠ˹  ā Ɨ́ ˮ˟ Ɨƶ˵ǆ ̇ƑƓsǈ ǏǄƵ ɏ˦˯˲ƙ Ɠǌǈá ̠ƞ

 þ˦˻ǈåï˦˻ǃå Ǒ˯Ǆ˴Ǆƪ Ǐǃã í˦ƶƙ-238  þ˦ɂï˦˰ǃåā-232  þ˦˻ƪƓƙ˦ˮǃå ç˗ɂ˦ǈāĲ 40  ˔˴˹ƕ
 ā ƗǄ˻˭ưɁ̇ ˯ǃå èƓǈ˦ɜ˸ǃ Ɨ ƞ˦ǃ˦˻˱ǃå Ɨƶ ˮˠǃå ǏǄƵ ˣǃî ˗˸˯ƶɂā ˙Ƥá Ǐǃã ƴƿ˦ǆ ˥ǆ ƗƙāƓƽ˯ǆƗ .

 èƓƮ˦˲ƽǃå ˕˯ˮƛáāƗɁ̇ ˯Ǆǃ ǑƵƓƶƬǗå ɉƓ˵˹ǃå ÿá ˸ǃå ˤ ˻ǀƙ ƝƑƓ˯ǈāʸƓƶƬǗå ˙˟Ɠ˳ ˥˸ư Ɨ
 Ɠǌƕ ë˦ ˸˴˸ǃå íā˗˲ǃå.ĄƓ˸ǃƓƵ 

˗ɚ˳ǁä  
 Ɨɂā˦˹ǃå é˦˲ ǃå ˚Ḫ̇ ˸Ⱥ ƗȻƓƿ˦ǃå ˤ˴ǀȺ ˥˻ǄǆƓƶǄǃ þå̇ ˯ơǙåā ˙ǒ˗ǀ˯ǃåā ˙ɜ˵ǃå ɆǂĲ  ǏǄƵ ßåï˦ƞƓƙ

.íå˗˴ǃåā ɖ˻Ƽ˦˯ǃå ˤǌǃ ǊǄǃå ýƋ˴ǈ Ɨƪåï˗ǃå ǉ˘ǋ ǑƼƓ˹ǃ ˤǌƙ˗ǈƓ˴ǆ 
ƲƜä̠ ˶ǁä 
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[3] UNSCEAR Report. Sources, effects and risks of ionizing 

radiation. United Nations Scientific Committee on the Effects 
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 Ɨùùùùùùƪåïí :Ǒǈā˙˯ḧǃǙå íå˗ùùùùùù˴ǃå èƓƿƓˠȺ ïƓùùùùùù˵˯ǈå èåí˗˲ǆ ǏǄƵ ú̇ ƶ˯ǃå Ǐǃã Ɨùùùùùùƪåï˗ǃå ˕Ƽ˗ǋ
 ïƓùùùùùùù˵˯ǈå ǏǄƵ í˗˲ǆ ɆḪ ˙˻ƛƋƙ Ɨƞïíā ˥˯˻ǃð Ɨ˹ǒ˗˸Ⱥ ƗǄǆƓƶǃå ƗɂïƓ˱˯ǃå úïƓùùùùùùù˶˸ǃå ˥ǆ Ɨ˹˻ƶǃ

Ǚå íå˗ùùùùùùùùùùù˴ǃå èƓƿƓˠȺ ǑƽùùùùùùùùùùùƮ˦ǃå Ɲǌ˹˸ǃå þå˗˳˯ùùùùùùùùùùùƪå ˤƙ ˖˲ ǃå úå˗ǋá ɖ˻ǀ˲˯ǃā   .Ǒǈā˙˯ḧǃ
 ƴɂð˦ƙā ˤ ˸ùùùù˶ƙ ýǚƤ ˥ǆ ǑǄ˻Ǆ˲˯ǃå260  Ɨùùùùƪåï˗ǃå çåíá ˕ǈ˦ḧƙ .Ɨ˹˻ƶǃå íå̇ Ƽá ǏǄƵ ƗǈƓ ˯ùùùùƪå

 ˥ǆ5  ÜƗ ʼ̇ ùùùùù˶˸ǃå Ɨ ǈā˙˯ḧǃǗå íå˗ùùùùù˴ǃå èƓƿƓˠȺ þå˗˳˯ùùùùùƪå ǑƼ ƴùùùùùƪ˦ƙ) Ǒǋā ïāƓ˲ǆǃå ǑƵ˦
ǑƼ̇ ùùùùù˶˸ǃå ÜèƓƶɂ̇ ùùùùù˵˯ǃåā ˥˻ǈå˦ǀǃå  ÜƗ ʼ̇ ùùùùù˶˸ǃåæƓ ʺ ˲˯ǃå Ɨ ˹ˮǃå ˙Ƽ˦ƙ Ü˥ǆǕå ˙ùùùùù˶˹Ƶ Ɨ ˯

Ɨ ƪƓ˹˸ǃå Ɨ ˹ǀ˯ǃåā.( 
 :Ɠùǌ˸ǋá ƝƑƓù˯˹ǃå ˥ǆ ƗùƵ˦˸˱ǆ Ǐǃã Ɨùùùùùùùùùùùùùùƪåï˗ùǃå ˕ùùùùùùùùùùùùùù˶ǄƤ  ˗ùƞ˦ƙƗùƿǚƵ Ɨùɂ˦˹ƶǆ  ƗùùǃǙí èåî

˗ǃ ǑƼ̇ ùùùùùùùùùù˶˸ǃå ǑƵ˦ǃå ˥˻ƕ Ɨ ƑƓùùùùùùùùù˶ơãɎ ßǚ˸Ƶ  úïƓùùùùùùùùùù˶˸ǃå ïƓùùùùùùùùùù˵˯ǈåāèƓƿƓˠȺ íå˗ùùùùùùùùùù˴ǃå 
ǗåƗ ǈā˙˯ḧǃ Ɨ ʼ̇ ùùùùùù˶˸ǃå   ïƓùùùùùù˵˯ǈå  ǏǄƵ Ɨƶƽƙ̇ ǆ ˙˻ƛƋƙ Ɨƞï˗Ɂāå˗ùùùùùù˴ǃå èƓƿƓˠȺǗå í Ɨ ǈā˙˯ḧǃ

Ɨ ʼ̇ ùùùùù˶˸ǃå ) ǑƕƓùùùùù˴ơ Ɋùùùùùƪ˦˯˸Ɂā3.93 ā Ü(ƗƿǚƵ ˗ƞ˦ƙ Ɨɂ˦˹ƶǆ  ˥˻ƕ Ɨ ƑƓùùùùù˶ơã ƗǃǙí èåî
èƓƶɂ̇ ùùù˵˯ǃåā ˥˻ǈå˦ǀǃå Ɨ ʼ̇ ùùù˶˸ǃå  ïƓùùù˵˯ǈåāèƓƿƓˠȺ íå˗ùùù˴ǃå ǗåƗ ǈā˙˯ḧǃ ʼ̇ ùùùù˶˸ǃåƗ Ɨƞï˗Ɂā Ü

 ˥ǆǕå ˙ùùùùùùùùùùùùùù˶˹Ƶ æƓ ʺ ˥˻ƕ Ɨ ƑƓùùùùùùùùùùùùùù˶ơã ƗǃǙí èåî Ɨɂ˦˹ƶǆ ƗùƿǚƵ ˗ùƞ˦ƙā ÜƗùƶƽƙ̇ ǆ ˙˻ƛƋùƙ
˗ùùùùùùùùù˴ǃå èƓƿƓˠȺ ïƓùùùùùùùùù˵˯ǈåā ƗƿǚƵ ˗ƞ˦ƙā  ÜƗƶƽƙ̇ ǆ ˙˻ƛƋƙ Ɨƞï˗Ɂā Ɨ ʼ̇ ùùùùùùùùùù˶˸ǃå Ɨ ǈā˙˯ḧǃǗå íå

 èƓƿƓˠȺ ïƓùùùùùù˵˯ǈåā Ɨ ùùùùùùƪƓ˹˸ǃå Ɨ ˹ǀ˯ǃåā Ɨ ˯˲˯ǃå Ɨ ˹ˮǃå ˙Ƽ˦ƙ ˥˻ƕ Ɨ ƑƓùùùùùù˶ơã ƗǃǙí èåî Ɨɂ˦˹ƶǆ
.Ɨƶƽƙ̇ ǆ ˙˻ƛƋƙ Ɨƞï˗Ɂā Ɨ ʼ̇ ˶˸ǃå Ɨ ǈā˙˯ḧǃǗå íå˗˴ǃå 

 çƑ˶ǂḥǁäƕ ƟƑ˭ƻ˶ǁä : Ɨ ǈā˙˯ḧǃǙå íå˗˴ǃå èƓƿƓˠȺ Üèåí˗˲˸ǃåĲ úïƓ˶˸ǃåƗɂïƓ˱˯ǃå 
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1- ƕǄ˕ƾǄ 
 ɉƓ˵˹ǃå ǑƼ ƗƺǃƓ ǃå Ɨ ˸ǋǕå èåî Ɨ ǃƓ˸ǃå èƓ˴ƪ˓˸ǃå ˥ǆ ƗɂïƓ˱˯ǃå úïƓ˶˸ǃå ˙ˮ˯ƶƙ
 Ǌ˯˸ˢǈǕ ƓƪƓɜƶǈåā ˙ˠƿ ɏá ǑƼ ǑǃƓ˸ǃå ï˦ˠ˯ǃå èƓǀǄơ ˥ǆ ƗǀǄơ Ɇ˰˸ƙā ɏíƓ˶˯ƿǙå
 ƓǌƙƓǆ˗Ƥ ɖɂ̇ ˟ ˥Ƶ ƗȻíƓ˶˯ƿǙå ƓǌƽƑƓˡā úïƓ˶˸ǃå ǉ˘ǋ ɏí˓ƙā Ɨ ǃƓ˸ǃåā ƗȻíƓ˶˯ƿǙå

 ˗ƶƙ Ǒ˯ǃå Ɨ ʼ̇ ˶˸ǃå ˥ƑƓɁ̊ ǃå æ˘˱ǃ ƗǆƓǋ ƗǄ˻ƪāā úïƓ˶˸ǃå ƴǆ ˥˻ǄǆƓƶ˯˸Ǆǃ Ɨ ˴ Ƒ̇ ǃå Ɨǌƞå˦ǃå
 úïƓ˶˸ǃå Ɨˠ˵ǈá ǑƼ ɆǆƓƶ˯Ǆǃ ï˦ˮƶǃå ƗȺå˦ƕ ǑǌƼ ˥˻˻ǃƓ˲ǃå ˥ƑƓɁ̊ ǃå ǏǄƵ ƗˢƼƓ˲˸ǃåā í˗˱ǃå

]ƗƽǄ˯˳˸ǃå1.[ 
 ƴǆā ï˦ǌˡ çïƓ˱˯ǃå ÜƗ ǈā˙˯ḧǃǗå ǑƼā þå˗˳˯ƪǙå ß˦ ư ƴƪå˦ǃå Ɠ ƞ˦ǃ˦˹ḧ˯ǃ ǚƵǗåþ 

ÜýƓ˶ƙǙåā ˕Ƽ̇ Ƶ ƗƵƓ˹˶ǃå Ɨ ʼ̇ ˶˸ǃå ˤˢǈ ɆƑƓƪāā ç˗ǒ˗ƞ ƗƵ̇ ˴ǃå ˕ǀǀơ ǑƼ ƪǙåçíƓƽ˯ 
 Ɏ˦˶ǀǃå Ɠ˸ǆ Ǌ˲ ˯ƙ ǉ˘ǋ Ɠ ƞ˦ǃ˦˹ḧ˯ǃå ÜƗ˰ǒ˗˲ǃå ˕Ǆ˰˸ƙā ƓƪƓƪá ǑƼ þå˗˳˯ƪǙå åɆƑƓƪ˦ǃ ƴƪå˦ǃ 
íå˗˴ǃå íå˗˴ǃåā Ɨ ǈā˙˯ḧǃǙå ]Ɨ˰ǒ˗˲ǃå2.[ 

 èåï˦ɣ ǃ˯å xǄƙ Ɏ˦˯˴ǆ Ǐǃã  ǑƼ̇˶ ǃ˸å ƓǌǆƓs˹ƕ  ßƓǀƙïǙå çïā̇ư  Ɠˮ˻ǃ ̞Ḫïíá  xǃî Ɇl ǑƼ
˯ƵƓȺ ˦˲ǈ Ɨ ˮ˻Ǆǃå Ɨ ʼ̇ ˶˸ǃå  Ɨǆ˦ˢ˹˸ǃå ˕ǌƞ˦˯Ƽ ÜíƓ˶˯ƿǙå Ɇɂ˦˸˯ǃ Ɨ ƪƓƪǕå ç̊ ˻Ḫ̇ ǃå ǉïƓ

 è̇ ǌˡā  ýƓ˱˸ǃå å˘ǋ ǑƼ Ɨ˲ ˲Ʈ èå˦ˠƤ ˕ˠƤ ˖˻ơ ÝƗ ǈā˙˯ḧǃǙå Ɨ ʼ̇ ˶˸ǃå èƓǆ˗˳ǃå
 Ɨ ˹ǀ˯ǃå Ɨ ǈā˙˯ḧǃǙå èƓƵð˦˸ǃå ç̊ ǌƞá ïƓ˵˯ǈå ɖɂ̇ ˟ ˥Ƶ Ɠ ˮ˻ǃ ǑƼ Ǒǈā˙˯ḧǃǙå íå˗˴ǃå Ơǆǚǆ

(DAB)  Ǒǈā˙˯ḧǃǙå íå˗˴ǃå ç̊ ǌƞáā(TPE)   ïå˗ƮǗ úïƓ˶˸ǃå ˥ǆ  ˗ǒ˗ƶǃå ïå˗ƮƎȺ
 Ơ˸˴ƙ çí˗ƶ˯ǆ ɖ˟Ɠ˹ǆā  Ɨ˹ǒƓ ˯ǆ èƓƽƮå˦˸Ɂā ƗƽǄ˯˳ǆ íå˗ƵƋȺ  Ɨˠ˹ƺ˸ǆ Ɨ ɜ ˯ƪǚƕ èƓƿƓˠȺ
 íïƓḪ ˙˯ƪƓǆā å̊ ˻Ƽ èƓƿƓˠȺ  íƓ˸˯Ƶåā Ɨ ˶˳˵ǃå  Ǌǃå˦ǆá ˥ǆ ßƓ˵ƙ Ǐ˯ǆ ˔˲˴ǃƓȺ Ɠǌ˻ǄǆƓ˲ǃ

. Ɨ ʹ˶ǃå èǚ˸ƶǃƓȺ Ɨ ǃā˗ǃå 
 

2-  ƕƴƜä̠ ˶ǁäƕɀ˗ˠ˷ǁä 
1.2 ǏǆĀ˗˭ḥǁǗä ìä˕˲ǁä 

 èå̇ ˻˻ƺƙ éå˗ơã ÜƗ ƙƓǆ˦Ǆƶ˸ǃå çï˦˰ǃå èå̊ ˱˹ǆā Ɨ˸ǃ˦ƶǃå Ɇ˷ƽȺ Ɠ ƞ˦ǃ˦˹ḧ˯ǃå ˕ƵƓˠ˯ƪå ˗ǀǃ
 ǑƼ Ɨɂï˘ƞíƓ˶˯ƿǙå  Ɇɜ˵Ⱥ èå̇ ˻˻ƺ˯ǃå ǉ˘ǋ èð˙ƕ ˗ƿā ÜǊƙƓ˟Ɠ˵ǈā ǊƙƓƵƓˠƿ ɄǄ˯˳˸Ⱥ Ǒ˸ǃƓƶǃå
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 ǑƼ ü˦˹ˮǃå ˥ǆ ˙˻˰Ḫ ïƓ˴ǆ ˙˻˻ƺƙ Ǐǃã èíá ˖˻ơ ÜǑƼ̇ ˶˸ǃå ÷Ɠˠǀǃå ǑƼ ǑǄƞā Ơưåā
 íå˗˴ǃå èƓǆ˗Ƥā ˤˢǈ Ɠǌ˻˹ˮ˯ƕ ˣǃîā ÜˤǃƓƶǃå ýāí ɄǄ˯˳ǆ.Ǒǈā˙˯ḧǃǗå 

 ƴƼ˗Ǆǃ èƓƽɂ̇ ƶƙ ç˗Ƶ üƓ˹ǋǑǈā˙˯ḧǃǗå  þ˦ǌƽ˸ǃå ˛ƽǈ Ǐǃã Ɇ˶ƙ ƓǌǄƞāǙá ǆ ˦ǋā Ɨǆ˦ˢ˹
˸ǃå èƓ˴ƪ˓˸ǃå Ɠǋ̇ Ƽ˦ƙ Ǒ˯ǃå Ɲǆå̇ ˮǃåā ˤˢ˹ǃå ˥ǆ ƗǄǆƓḧ˯ǆ˻ǌ˴ƙ ú˗ǌƕ ÜƗ ʼ̇ ˶˸ǃåā Ɨ ǃƓ ßå̇ ƞã Ɇ

 íå˗˴ǃå èƓ Ǆ˸ƵǑǈā˙˯ḧǃǗå Ɨ˹ǆǓå ˥˻ǈå˦ǀǃåā ˗Ƶå˦ǀǃå ˥ǆ ƗǄˢǆ ˕˲ƙ Ɨǆ˦ˢ˹˸ǃå ǉ˘ǋ Ɇ˸ƶƙā Ü
 ˦ǋ Ɠ˷Ȼáā ÜƗǆ˗˳ǃå ý˦Ʈā ÿƓ˸ưā ßå̇ ˵ǃå èåßå̇ ƞã ƗȻƓ˸ơā ˥˻ǆƋƙ Ɨɂ̇ ƪ ˥˸˷ƙ Ǒ˯ǃå

 ƗǄ˻ƪāßå̇ ƞǗ èǚǆƓƶ˸ǃå  ˥ǆ èƓǆ˗˳ǃåā èƓ˱˯˹˸ǃå ˥˸ƛ ƴƼí āáýǚƤ Ɠƪ˦ǃå Ɏ˗ơã ɆƑ
Ɨ ǈā˙˯ḧǃǗå  āá ˗ǀ˹ǃå þå˗˳˯ƪå ˥ǆ Ǚå˗ƕ Ɨ ǃƓ˸ǃåā Ɨ ʼ̇ ˶˸ǃå èƓ˴ƪ˓˸ǃå Ɠǌǆ˗ǀƙ Ǒ˯ǃåå èƓɜ ˵ǃ

]2[. 
 íå˗˴ǃå ɆƑƓƪā ˗ƶƙǑǈā˙˯ḧǃǗå  ü˦˹ˮǃå Ɠǌ˲ ˯ƙ Ǒ˯ǃå èƓǆ˗˳ǃå ˤǋá ˥˻ƕ ˥ǆǚ˸ƶǃƓǌƑ Ǒ˯ǃåā Ü

 Ɨǆ˦ˢ˹ǆ ɖƼā ƗȻ˗ǀǈ ƸǃƓ ǆ ˔˲ƪā ÜèƓǆ˗˳ǃåā ƴǄ˴ǃå ˥ǆ ˤǌƙƓƞƓ ˯ơå ßå̇ Ƭ ˥ǆ ˤǌ˹ɜ˸ƙ
ÜƗǄǆƓḧ˯ǆ  Ɨ˱ ˯ǈ ˣǃîāçíƓƽ˯ƪǚǃ  ɆƑƓƪāā ˤˢǈ ˥˻ƕ ɆƮƓ˲ǃå êāå̊ ˯ǃåā ÜǑ˹ǀ˯ǃå þ˗ǀ˯ǃå ˥ǆ
ýƓ˶ƙǙå  ˃ ǃƓḧ˯ǃå Ɇ˻Ǆǀƙ Ǐǃã Ɏíá ˦˲ǈ ǏǄƵ ÜèƓǆ˦Ǆƶ˸ǃå çï˦ƛāç˗ƑƓƽǃå ɖ˻ǀ˲ƙā ǃ úå̇ ˟á ƗƼƓḧ
Ɨ Ǆ˸ƶǃå]3.[ 

 ˛ǆ ɏ˘ǃå Ǒƞ˦ǃ˦˹ḧ˯ǃå ï˦ˠ˯ǃå ÿá ɖˮƪ Ɠ˸ǆ Ơ˷˯ǒèǚǆƓƶ˸ǃå ʼ̇ ˶˸ǃå ƗḪ̇ ˲ǃåā ƗɂïƓ˱˯ǃå ÜƗ
 Ǐǃã Ɏíá ˗ƿ ëƓ˸˴ǃå ˦ǋ Üï˦ˠ˯ǃå å˘ǋ ˙ǋƓˢǆ ˗ơá ÿƓḪā .˙˻ˮḪ Ɇɜ˵Ⱥ Ɠ˸ǋïƓǋíðåßǚ˸ƶǃ 

 Ɨ ʼ̇ ˶˸ǃå èƓ Ǆ˸ƶǃå ˞ƶȺ ßå̇ ƞƎȺ úïƓ˶˸ǃåƗ ǈā˙˯ḧǃǗå ßå̇ ˵ǃå èƓ Ǆ˸Ƶ ˥ǆ Ɠǋ̇ ˻ƹā Ü
 ˥ǆ ˤ˯ƙ Ǒ˯ǃåā Üƴ ˮǃåāýǚƤ  Ɨɜ Ƭ èǙƓ˶ƙǙå èåāíáā ɆƑƓƪā ɖɂ̇ ˟ ˥Ƶ ˣǃîā ÜƗ ǃā˗ǃå

 íå˗˴ǃåƗ ǈā˙˯ḧǃǗå ˘ǌǃ Ơ ƙá Ǒ˯ǃå ÜƗ˰ǒ˗˲ǃå ǉƓǋ̇ ˻ƺǃā úïƓ˶˸ǃå  .Ɠǌƕ ɆǆƓƶ˯ǃå 
 ýƓ˰˸ǃå Ɇ˻ˮƪ ǏǄƵ ɆƑƓƪ˦ǃå ǉ˘ǋ ˥ǆ ˙Ḫ˘ǈāǙ  í˦ǀ˹ǃå ˙˶˲ǃåƗ ǈā˙˯ḧǃǗå ƓƿƓˠɁā íå˗˴ǃå è

Ɨ ǈā˙˯ḧǃǗå  ßå˦ƪƗ ǈƓ˸˯ƑǙå  íå˗˴ǃå èåāíáā ɆƑƓƪā ˥ǆ ˣǃî ˙˻ƹā ÜßƓƼ˦ǃå èƓƿƓˠȺ āá Ɠǌ˹ǆ
]Ɨ ǈā˙˯ḧǃǗå4.[ 

2.2 ƕ ǆĀ˗˭ḥǁǗä ìä˕˲ǁä çäĀìàĀ ɄƏƑƨĀ 
 ç˗Ƶ è̇ ǌˡǒ Ɠǆ Ɠǌ˸ǋá Ǒǈā˙˯ḧǃǙå ǑƼ̇ ˶˸ǃå Ɇ˸ƶǃå èåāíáā ɆƑƓƪā]ǑǄр.[ 
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м.  Ǘä ùä̠ ˴ǁä ˗ˬƳ ƕƺ˗˹˴ǁä :Ǐǁ 

 ˥ǆ ǑǃǓå úå̇ ˶ǃå ˙ˮ˯ƶȻ ÜƗ ʼ̇ ˶˸ǃå Ɨǆ˗˳ǃå ýƓ˱ǆ ǑƼ Ɠǆá˗˳˯ƪå Ɨ ǈā˙˯ḧǃǙå èå˗ơ˦ǃå ˙˰ǂá
 ˦ǋā ˥Ƶ çïƓ ʸ ßǚ˸ƶǃå Ɨǆ˗˳ǃ Ǒɜ ƙƓǆ˦ƙāá ðƓǌƞ Ɇ˸ƶȻ xǃîā Üɏ̇ ǃ˵å ̇˶ ƶ˹Ǆǃ ɆƤ̠ƙ ÿāí

 Ɲǆå̇ ƕ ç˗ƵƓ˴˸Ⱥ þå˗˳˯ƪƓȺ ÜƗƵƓ˴ǃå ïå˗ǆ ǏǄƵ ßǚ˸ƶǄǃ Ɨ ʼ̇ ˶˸ǃå èƓƞƓ ˯ơǙå ǑˮǄƙ ƓƽǄƪ ç˗ƶǆ
ǑǃǙå úå̇ ˶ǃå ƗƿƓˠȺ ˥Ƶ çïƓ ʸ ǑǌƼ ǑǃǓå úå̇ ˶ǃå ƗƿƓˠȺ Ɠǆá .˸Ⱥ Ɨ ɜ ˯ƪǚƕ ƗƿƓˠȺ èƓƽƮå˦

 ï˗˶ƙ Ɨ˹˻ƶǆ˥Ƶ  Üú̇ ˶˸ǃå ā Ü÷̇ ƽǃå ˚ǆïā ǊȺƓ˴ơ ˤƿïā Ɇ˻˸ƶǃå ˤƪå ƗƿƓˠ ǃå ǉ˘ǋ çíƓƵ Ɇ˸˲ƙ
ƕ˹ ÿ˦ǃ āî Ɋ˹ƺ˸ǆ Ɋɂ̇Ƭ Ɠǌ˻ǄƵā ˤƿï ƗƿƓˠȺ Ɇḧǃā ÜƗǀȺƓ˴ǃå èƓǆ˦Ǆƶ˸ǃå ˛ƽǈ Ɇ˸˲Ȼ ˥ǂåí Ǒ

ɊǀƼ ƓǌǄǆƓơ ǊƼ̇ƶȻ ɏ̇ƪ]р.[ 
н. ƾ˷ǁä ɂƗƑǊǁä ˗ˬƳ ƕƺ˗˹˴ǁä:üƑ 

˕Ƶ̇ Ƭ  ǑƼ ýƓǀ˹ǃå ɄƙƓǌǃå þå˗˳˯ƪå úïƓ˶˸ǃåɆ˸ƶǃå  ɆƑƓƪï ýƓƪïã ýǚƤ ˥ǆ ǑƼ̇ ˶˸ǃå
æƓ˴˲ǃå ǏǄƵ ˕˸ƙ Ǒ˯ǃå èƓḪ̇ ˲ǃå ˥˻ˮƙ ç̇ ˻˶ƿÝ ˤˢ˯˹ǆ Ɇɜ˵Ⱥ Ɇ˻˸ƶǃå ƓǌǄˮǀ˯˴Ȼ ˖˻ơ  ǏǄƵ

å ǊƽƙƓǋ èå˦˹ƪ ǑƼ ˤƙ ˗ƿā ÜƗɂ˦Ǆ˳ǃå ƗƼ̇ ˻˶ǃƓȺ ǊǃǚƤ ˥ǆ ú̇ ˶˸ǃå ɉƓ˵ǈ ǏǄƵ ɖǄˠɂā ýƓǀ˹ǃ
ǈ̇ ˯ǈǙå ɊɁï ̞ýƓǀ˹ǃå ɄƙƓǌǃƓȺ WAP   ˖˻ơå ǏǄƵ ˥˻ƶ˯ǒ í˦ƞā Ɨǆ˗˳ǃå ǉ˘ǋ ô̇ ƶǃ ú̇ ˶˸ǃ

ǈ̇ ˯ǈǗƓȺ ƓǌˠɁï ˗ɂ̇ ǒ ˥˸ǃ Ɨ ǈā˙˯ḧǃǙå å̊ ˻Ƽ ƗƿƓˠȺ .˕  
 ƗǃƓǀ˹ǃå Ʉƙå˦ǌǄǃ ˗ǒ˗˱ǃå Ɇ˻˱ǃå ï˦ǌˡ ƴǆā ǑǃƓ˲ǃå ˕ƿ˦ǃå ǑƼ Ɠǆá˻˸˯ƙ ˕˲ Ʈá Ǒ˯ǃåā ˛ƽ˹ƕ ˚

ǑǃǙå ˔ƪƓ˲ǃå ˝ƑƓ˶ƤÝ á ǙãƓǌǈ  Ɨ ˠƺ˯ǃå Ɨǆ˗Ƥ ˙Ƽ˦ƙ í̇ ˱˸ ʼ ÜɆƿá Ɨƶ˴Ɂā ˙ƺ˶ǆ ˤ˱˲Ⱥ
 Ɨǆ˗Ƥ ɏá ǏǄƵ ý˦˶˲ǃå Ɇ˻˸ƶǄǃ ˥ɜ˸Ȼ Ɨɜ ˵ǃƓȺƗ ʼ̇ ˶ǆ  ˦ ˹ǃå å˘ǋ ú̇ Ƶ ˗ƿā Ü˗ǀƼ ÜƓǋ˗ɂ̇ ǒ ÷

ǃƓƶǃå ˙ˮƵ ˥˻ǆ˗˳˯˴˸ǃå í˗Ƶ ˖˻ơ ˥ǆ Ɠƶƪåā åï˦ˠƙ ƗƼ̇ ˻˶ǃå ˥ǆ]ˤс[ 
о. æ̠ ˹˴ƾǁä ɄƏƑƨ˗ǁä ƕǄ˕Ƣ : 

 Ơ ˯ƙǃå ǉ˘ǋ Ɇ˰ǆç̇ ˻˶ƿ ɆƑƓƪï ýƓ ʿ˯ƪå Ɇ˻˸ƶǄǃ Ɨǆ˗˳ SMS  Ɨ ʼ̇ ˶˸ǃå èƓǆ˗˳ǃå ˥ǆ ˗ǒ˗ƶǄǃ
 ˖˻˲Ⱥ ú̇ ˶˸ǃå ˥Ƶ Ɨ ˱ɂā˙ƙ èƓǆ˦Ǆƶǆ Ǐǃã ƗƼƓưã ÜǊƙƓȺƓ˴ơ ǏǄƵ ˕˸ƙ Ǒ˯ǃå èƓḪ̇ ˲ǃåā
 ǉ̆ǋ ʕȻ̠ǀ˯ǃ ɉ̇˯˵ɂā Ü̞ƿā ɏá ǑƼā ÿƓɜǆ ɏá ǑƼ ɏ˦Ǆ˳ǃå ǊƽƙƓǋ ǏǄƵ ʕs ˯˹ǆ Ɇɜ˵Ⱥ ƓǌǄˮǀ˯˴Ȼ

 ˥˸ǃ å̊ ˻Ƽ ƗƿƓˠȺ í˦ƞā Ɨǆ˗˳ǃå ɆƑƓƪ̇ ǃå ÷å˦ǈá ˤǋá ˥ǆā ˕˻ǈ̇ ˯ǈǙå ɖɂ̇ ˟ ˥Ƶ üå̇ ˯ƬǙå í˦ǒ
 ˔˲˴ǃå Üɏ˗ǀ˹ǃå ÷å˗ǒǙå ÜèƓȺƓ˴˲ǃå ˥˻ƕ èǚɂ˦˲˯ǃå Ü˔ƙå̇ ǃå Ɇɂ˦˲ƙ ɆƑƓƪï ˗˱ǈ

ƣǃã...ɏ˗ǀ˹ǃå].т [ 
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п.  :ƕ ǁ˘˷˶ǁä ùîƑ˴˶ǁä 

 ˥ǆ ýāá þƓˢ˹ǃå å˘ǋ ɖˮ˟  ǑƼèƓȻǙ˦ ǃå  Ɨ˹ƪ Ɨ ɜɂ̇ ǆǙå ç˗˲˯˸ǃåмфул  ǏǄƵ Ǌǆå˗˳˯ƪå ˥ḧǃā
å ɏïƓ˱˯ǃå ûƓɣ˹ǃåɖǀ˲˯ǒ ˤǃ ƴƪå˦ǃÝ  ç̊ ǌƞá ïƓ˵˯ǈå ˗ƶȺ Ǚãæ˦ƪƓ˲ǃå ˯ƶɂā ÜƗ ˶˳˵ǃå þƓˢǈ ˗˸

 ɊɁï ˤ˯ǒ Ǐ˯ơ èƓǈƓ ˮǃå Ɇɂ˦˲ƙ çíƓƵɀā Ɇɂ˦˲ƙ Ɨ Ǆ˸ƶȺ ú̇ ƶȻ Ɠǆ ǏǄƵ Ɨ ǃ̊ ˹˸ǃå úïƓ˶˸ǃå
 ɊƑƓƪā ýǚƤ ˥ǆ ßǚ˸ƶǃå ýðƓ˹˸Ⱥ í˦ƞ˦˸ǃå Ǒ˶˳˵ǃå ˔ƪƓ˲ǃƓȺ ú̇ ˶˸Ǆǃ ǑǃǙå ˔ƪƓ˲ǃå

ʽƙƓǌǃå ɉ˦ˠ˳ǃå Ɨɜ ˵Ḫ ýƓ˶ƙǙå]Ɨу.[ 
 Ɇ˸ƶɂāǃåæ˦ƪƓ˲  Ɨ ʼ̇ ˶˸ǃå èƓǆ˗˳ǃå ˤȻ˗ǀƙ Ɠǌǀɂ̇ ˟ ˥Ƶ ˤ˯ǒ Ɨ ʼ̇ ˟ Ɨˠ˲˸Ḫ Ǒ˶˳˵ǃåǃ ô̇ ƶ
) ç˗Ʈïáå ú̇ ˶˸Ǆǃ èƓ˸ Ǆƶƙ ýƓƪïã ÜɆ˻˶˲˯ǃå ˕˲ƙā ƗǄ˶˲˸ǃå ü˦ɜ˶ǃå ÿƓ ƕ ÜɆ˻˸ƶǃ

 ýāå˗ƙ ˤ˯ɂā Ü( ... ü˦ɜ˶ǃå ˙˯Ƽí ˔Ǆ˟ Ü˙ƤǓ æƓ˴ơ ˥ǆ ƸǄˮǆ Ɇɂ˦˲ƙ ÜƴƑåí˦ǃå ˗ǒ˗˱˯ǂ
ɂ̇ ˟ ˥Ƶ Ɇ˻˸ƶǃå ˔ƪƓơā ú̇ ˶˸ǃå ˔ƪƓơ ˥˻ƕ èƓǈƓ ˮǃåǏǃã Ǒ˸ƿ ˙ǃå ƓǌǄɜƬ ˥ǆ ƓǌǄɂ˦˲ƙ ɖ 

èǙ˦ ˲˸ǃå ˣǃî ǑƼ þ˗˳˯˴ƙā Ɇ˻˸ƶǃå ˔ƪƓơ Ǐǃã Ɠ ǈā˙˯ḧǃã ƓǌǄǀǈ ˥ɜ˸Ȼ èåïƓƬã modems 

Ɨ ˴ɜƶǃå Ɨ Ǆ˸ƶǃƓȺ Ɠ˷Ȼá þ˦ǀƙ Ǒ˯ǃåā]ф .[ 

р. :Ʋ ˬǁä ɇƑƾǆ çƑǄ˕Ƣ  

Ɠɂ̇ ˯˵ǆ Ɨ˸ ʾ ˗ǒ˗˴˯ǃ ç̇ ˻ˮḪ Ɨǈā˙ǆ úïƓ˶˸ǃå ßǚ˸Ƶ Ơ˹˸ƙǌƙ˹Ǆǃ Ɇǒ˗ˮḪ Ɠ ǈā˙˯ḧǃã ˤ Ɨ ïʾ˦ǃå í˦ǀ
ü˦ɜ˶ǃå āá  ǑǃǙå ƴƼ˗Ǆǃ ðƓǌƞ þå˗˳˯ƪå ˤ˯ǒ ˖˻ơ Üç̇ ˻ˮḪ ƗɁ˦Ǆˠ˸ǃå ƸǃƓ ˸ǃå ˕ǈƓḪ åîã ƗƮƓƤā

 æƓ˴ơ ˥ǆ í˦ǀ˹Ǆǃ Ǒǈā˙˯ḧǃǙå Ɇɂ˦˲˯ǃå ǊǃǚƤ ˥ǆ ˤ˯ǒ ÜúïƓ˶˸ǃå ƴǆ Ɨ ǈā˙˯ḧǃã Ɨɜ ˵Ⱥ Ɇ˶˯ǆ
 ˗˹Ƶ Ɇ˻˸ƶǃå Ɠǌǆ˗˳˯˴Ȼ Ǒ˯ǃåā ÜƗ ʼ̇ ˶˸ǃå Ɇ˻˸ƶǃå ƗƿƓˠȺ þå˗˳˯ƪƓȺ ˙ƞƓ˯ǃå æƓ˴ơ Ǐǃã Ɇ˻˸ƶǃå

˷ ǃåā èƓǆ˗˳ǃå Ɨ˸ ʾ ƴƼíƗƑ̊ ˱˯ǃƓȺ ƴ ˮǃå èǚ˲ǆ Ɏ˗ǃ Ɠǌ˻ǄƵ Ɇ˶˲Ȼ Ǒ˯ǃå ƴƑƓ]мл.[ 

с. :˓ǆ˗˭ǆǕä ƕɚ ƪ ˗ˬƳ ƕƺ˗˹˴ǁä  

Ơ ˯ƙ  ý˦Ƥ˗ǃå ýǚƤ ˥ǆ Ɨ ǃƓ˸ǃå èǚǆƓƶ˸ǃƓȺ þƓ ʿǃƓȺ Ɨ ʼ̇ ˶˸ǃå èƓ˴ƪ˓˸ǃå ßǚ˸ƶǃ Ɨǆ˗˳ǃå ǉ˘ǋ
ǈ̇ ˯ǈǗå ˙ˮƵ Ɨ ʼ̇ ˶˸ǃå Ɨ˴ƪ˓˸ǃå ƓǌǄƺ˵ƙ Ǒ˯ǃå Ɨ ǈā˙˯ḧǃǙå Ɨ˲ƽ˶ǃå Ǐǃã ̞ơ ǉ˘ǋ Ơ˸˴ƙ ˖˻

Ǖå Ɨ˲ɂ̇ ˸ǃå Ɨǆ˗˳ǃåƓǆ˦Ǆƶ˸ǃ ý˦Ƥ˗ǃå ˥ǆ ǑǃǙå ˔˲˴ǃå èƓƿƓˠȺ ˤǌǒ˗ǃ ˥ǒ˘ǃå ßǚ˸ƶǄǃ Ɨ˹ǆƙǌ ˤ
˗˱ǈ èǚǆƓƶ˸ǃå ǉ˘ǋ ˤǋá ˥ǆā ÜƗƵƓ˴ǃå ïå˗ǆ ǏǄƵā ÿƓɜǆ ɏá ˥ǆ Ɨ ʼ̇ ˶˸ǃåɖǀ˲˯ǃå :  ˥ǆ
 èƓȺƓ˴˲ǃå ˥˻ƕ ýå˦ǆǙå Ɇɂ˦˲ƙ Üç˗ǒ˗ƞ èƓȺƓ˴ơ Ơ˯Ƽ ÜèƓȺƓ˴˲ǃå ç˗Ʈïá˻˸ƶǃå þ˦ǀɂāƴƼ˗ƕ Ɇ 

ƿƓˠȺ ˙˻ƙå˦Ƽ ˗ǒ˗˴ƙ ÜƓ ǈā˙˯ḧǃã ˙˻ƙå˦ƽǃåýƓƪïã ÜèåïƓ˸˰˯ƪǙå ƴ ƕ āá ßå̇ Ƭ ÜÿƓ˸˯ƑǙå èƓ  ɆƑƓƪï
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 ôā˙ǀǃåā ƴƑåí˦ǃå ǏǄƵ ˗Ƒå˦ƽǃå ïƓƶƪá Ɇ˰ǆ èƓǆ˦Ǆƶǆ ƗȻá ˥Ƶ ïƓ˴ƽ˯ƪǚǃ Ɨ ǈā˙˯ḧǃå
˻ƹā]Ɠǋ̇мм.[ 

3- ƕ˳ƽƑ˷˶ǁäĀ ƛƏƑ˭˷ǁä 
1.3 ƕƴ˭ ǁ˶ä ƕƨƑ̔ǁä ú̠ ǁ˞äĀ ƕ˯ Ǌ˷˶ǁä 
1.1.3 :ƕƨäî˕ǁä ƛǊ˷Ǆ 

 æ˦Ǆƪá ÷Ɠ ƙƓȺ ǑƽƮ˦ǃå Ɲǌ˹˸ǃå ÿƓ˰ơƓ ǃå þ˗˳˯ƪåǊ˯˸Ƒǚ˸ǃ Ǌƙå˦ˠ˳Ⱥ Ɨ ˲˴˸ǃå Ɨƪåï˗ǃå  Ɨƶ ˮˠǃ
 Ǒǈā˙˯ḧǃǙå íå˗˴ǃå èƓƿƓˠȺ þå˗˳˯ƪå èåí˗˲ǆ ǏǄƵ ú̇ ƶ˯ǃå ǑƼ ƗǄ˰˸˯ǆ ƓǌƼå˗ǋáā Ɨƪåï˗ǃå ǉ˘ǋ

.Ɨ ˮ˻Ǆǃå Ɨ ʼ̇ ˶˸ǃå Ɨ˭˻ˮǃå ǑƼ 

2.1.3 Ʋ˶˭˯Ǆ ƕƨäî˕ǁä ƕ˷˹ƳĀ 
ƴ˸˯ ǆ˱ ÿ˦ḧ˯ǒ Ɨƪåï˗ǃå úïƓ˶˸ǃƓȺ ˥˻ǄǆƓƶǃå ˥ǆ ƗɂïƓ˱˯ǃå ǃƓ ǃå ˥˹˯˻ǃð Ɨ˹ǒ˗˸Ⱥ ƗǄǆƓƶǃåƵ Ƹ Ɠǋí˗

260 ƿ̠ā .Ąåí̇Ƽ ʕƙ ïƓ ˯Ƥå  Ǒǋā óƓ˳ǃåā þƓƶǃå ˥˻ƵƓˠǀǄǃ ƗƶȺƓ˯ǃå úïƓ˶˸ǃå ˥ǆ Ɨ˹˻Ƶ
 Ü˥˻ǀǃå ÜƗ˸˹˯ǃåā çïƓ˱˯ǃå ÜɏïƓ˲˶ ǃå ÜƓʿɂ̇Ƽá ýƓ˸Ƭ ÜǑ˹˟ ǃ˦å ɏïƓ˱˯ǃå Üç̠ơ˦ǃå ÜƗɂï˦ǌ˸˱ ǃå)
 ïƓ ˯ƵƓȺ ɆǆƓ˵ǃå ˙˶˲ǃå æ˦Ǆƪá þå˗˳˯ƪå ˤƙ ˗ǀƼ Ɨƪåï˗ǃå Ɨ˹˻Ƶ Ɠǆá  .(ǑǆǚƪǙå ú̇ ˶˸ǃå

 ç̇ ˻ƺƮ Ɨ˹˻ƶǃå) ˤƿï ýā˗˱ǃƓȺ ˥˻ˮ˸ǃå ˦˲˹ǃå ǏǄƵ .ˤ˱˲ǃå1.( 

 üĀ˕Ɯ1ƕƨäî˕ǁä Ʋ˶˭˯Ǆ . 

 

3.1.3 æäìà ƕƨäî˕ǁä 
 ßƓ˹ƕ ˤƙ ˖˻ơ ÝƗƪåï˗ǃƓȺ Ɨˠ ƙ̇ ˸ǃå èƓǆ˦Ǆƶ˸ǃåā èƓǈƓ ˮǃå ƴ˸˱ǃ ƗǄ˻ƪ˦Ḫ ÿƓ ˮ˯ƪǙå þå˗˳˯ƪå ˤƙ
 Ɨ ʼ̇ ˶˸ǃå Ɨ˭˻ˮǃå ǑƼ Ǒǈā˙˯ḧǃǙå íå˗˴ǃå èƓƿƓˠȺ þå˗˳˯ƪå èåí˗˲ǆ ǏǄƵ ú̇ ƶ˯Ǆǃ ÿƓ ˮ˯ƪå

 Ɨ ˮ˻Ǆǃå Ɨ ǈā˙˯ḧǃǗå íå˗˴ǃå èƓƿƓˠȺ þå˗˳˯ƪå ǑƼ ƴƪ˦˯ǃå :Ɨ ƙǓå Ɨƪåï˗ǃå ïāƓ˲ǆ ˥˸ư
 Ü˥ǆǕå ˙ùù˶˹Ƶ æƓùù˻ƹ ÜèƓùùƶɂ̇ ˵˯ǃåā ˥ùù˻ǈå˦ǀǃå Üßǚ˸ƶǃå Ɏ˗ǃ ǑùùƼ̇ ˶˸ǃå ǑùùƵ˦ǃå ÜƗ ʼ̇ ˶˸ǃå

.Ɨùù˻˯˲˯ǃå Ɨùù˻˹ˮǃåā 
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) ˤƿï ǑǃƓ˯ǃå ýā˗˱ǃåā2.Ɇ˻Ǆ˲˯Ǆǃ ƗƶưƓ˳ǃåā çí̇ ˯˴˸ǃåā ƗƵð˦˸ǃå èƓǈƓ ˯ƪǙå í˗Ƶ ˥˻ˮǒ ( 

 üĀ˕Ɯ2Ʉ˹ǂ˰˭ǂǁ ƕƴƮƑ˱ǁäĀ æì˗˭˲˶ǁäĀ ƕƳïˤ˶ǁä çƑǆƑ ˭ƨǗä öʕ ˶˯Ǆ . 
çƑǆƑ ˭ƨǗä 
ƕ ˲˷ǁäĀ îä̠ ḥ˭ǁä 

 çƑǆƑ ˭ƨǗä
ƕƳïˤ˶ǁä 

 çƑǆƑ ˭ƨǗä
æì˗˭˲˶ǁä 

 çƑǆƑ ˭ƨǗä
æ˕ƴ ˭˲˶ǁä 

 çƑǆƑ ˭ƨǗä
 Ʉ˹ǂ˰˭ǂǁ ƕƴƮƑ˱ǁä 

îä̠ ḥ˭ǁä 260 221 19 202 
ƕ ˲˷ǁä 100% 85% 7.31% 77.69% 
1.1.3 æäìǓä çƑ ƙĀ ú˕Ƭ 
ßå̇ ƞå ˤƙ  ɏāî ˥˻ ɜ˸˲ ǃ˸å ˥ǆ ƗƵ˦˸ ǆ˱ ǏǄƵ Ɨƪåï̠ǃå çåíá ô ƶ̇Ⱥ xǃîā Ɏ˦˯˲˸ǃå û̠Ʈ

 ýƓ˸ƵǕå çïåíã ǑƼ ǉåï˦˯Ḫ̠ǃå çíƓǌƬ ÿ˦Ǆ˸˲Ȼ ˥ ǆ˸ ÜƗƪåï̠ǃå ÷˦ư˦ Ⱥ˸ óƓ˶ Ƥ˯Ǚå
 ƴǆ Ü˥˻˸ɜ˲˸ǃå ßåïà Ƹɂ̇ ƽƙ ˤƙā Ɨ ˮ˻Ǆǃå èƓƶǆƓ˱ǃå ǑƼ úïƓ˶˸ǃåā Ɇɂ˦˸˯ǃåā Ɨ ƪƓ˲˸ǃåā

 ̇ ˮ˳ǃå ɏáï ˔˴ơ ú˘˲ǃåā ƗƼƓưǙå ïƓ ˯ƵǙå ˥˻ƶȺ ˘ƤǕå çåíǕå ˕˹˸˷ƙ ˖˻ơ .ßå
 ûƓ˴ƙǙå æƓ˴ơ ʕƙ Ɠ˸Ḫ .̠ơå˦ǃå ï˦˲ Ǆ˸ǃ èå̇ǀƼ ̨ Ƥ˸ ƴƿå˦ƕ ç̇ǀƼ ÿā̇˵ Ƶā Ɨ˴ Ƥ˸
 èƓȺƓ˱˯ƪå ˤƹƓ˹ƙā þƓ˱˴ǈå Ɏ˗ǆ ÿƓ ˮǃ Ɠƽǃå ìƓ ǈā˙Ḫ ƗǃíƓƶǆ þå˗˳˯ƪƓȺ èå̇ ǀƽǄǃ ǑǄƤå˗ǃå

ÿá ÜÿƓ ˮ˯ƪǙå ǏǄƵ Ɨ˹˻ƶǃå íå̇ Ƽá Ɨ˸ ʾ ɆǆƓƶǆ ìƓ ǈā˙ǂ Ɠƽǃá ˕ǈƓǂ Ɨƶƽƙ̇ ǆ  Üç̇ ǀƼ Ɇḧǃ
ëāå̇ ˯ƙā  ˥˻ƕ)0.679 ā0.905ˣǃ˘Ḫ .ƗǈƓ ˯ƪǙå èå̇ ǀƼ ˥ǆ ç̇ ǀƼ Ɇḧǃ ( ˕ǈƓǂ  Ɨ˸ ʾ

Ɠƽǃá ɆǆƓƶǆ ƴ ˸˱ǃ ƗǈƓ ˯ƪǙå èå̇ ǀƼ )0.824 Ü( 
 ˥ǆ ƓǌƼå̠ǋá ɖ˻ǀ˲ƙ ô ƺ̇Ⱥ ɖ˻ˮˠ˯Ǆǃ Ɨƪåï̠ǃå çåíá Ɨơǚ˶ ǃ Ąå̇Ƭ˓ǆ ̠ƶƙ Ɨ˸ ǃʿå ǉ̆ǋā

 ƗȺƓƞǗå ýǚƤƵ˥ Ɠǌ˯Ǆ˭ƪá ˙ƽ˴ƙ ÿá ˥ɜ˸Ȼ Ǒ˯ǃå ƝƑƓ˯˹ǃå èƓ ƛ Ɨ ǈƓɜǆã Ǐǃã ˙˻˵Ȼ Ɠ˸ǆ Ü
ǌ˹Ƶ ˗˹Ƶ ƓƓǌǀ ˮˠƙ . 

) ˤƿï ýā˗˱ǃå ˥˻ˮǒ3 ïāƓ˲˸Ⱥ ƗǀǄƶ˯˸ǃåā ƗǈƓ ˯ƪǙå èƓ ˰ǃ Ɠƽǃá ìƓ ǈā˙Ḫ ïƓ ˯Ƥå ƝƑƓ˯ǈ (
        ƗǈƓ ˯ƪǙå 

  üĀ˕Ɯ3Ƒƻǁà ëƑ ǆĀ˗Ḩ ýä˕˱˭ƨƑȸ ƕǆƑ ˭ƨǗä çƑ ƙ îƑ ˭Ƣä ƛƏƑ˭ǆ . 
îˤ˰˶ǁä  ì˕Ƴ

çä̠ ƾƻǁä 
 ɄǄƑƴǄ
ɇƑ ƗîǗä 

üƑ˶˭ƟǗä ƕ˶ ʼ 
P- Value 

1.  þå˗˳˯ƪå ǑƼ ƴƪ˦˯ǃå
èƓƿƓˠȺ  Ɨ ǈā˙˯ḧǃǗå íå˗˴ǃå
Ɨ ʼ̇ ˶˸ǃå 

5 0.698 0.000 
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2. ǑƼ̇ ˶˸ǃå ǑƵ˦ǃå 5 0.679 0.000 

3. èƓƶɂ̇ ˵˯ǃåā ˥˻ǈå˦ǀǃå 5 0.905 0.000 

4. ˥ǆǕå ˙˶˹Ƶ æƓ ʺ 5 0.832 0.000 

5.   Ɨ ˯˲˯ǃå Ɨ ˹ˮǃå 5 0.887 0.000 

ϤϜϼЧТ ЙтвϮ ϼмϲвЮϜ  25 0.824 0.000 

 ЬмϸϮпдϝтϠϦЂъϜ ϤϜϼЧУЮ ϣϠϝϮϦЂъϜ аЯЂ . 

 ϣϮϼϸϠ ХТϜмв
ϜϸϮ ϣтЮϝК 

 ϣϮϼϸϠ ХТϜмв
ϣтЮϝК 

 ϣϮϼϸϠ ХТϜмв
ϣАЂмϦв 

 ϣϮϼϸϠ ХТϜмв
ϣЯтЯЦ 

 ϣϮϼϸϠ ХТϜмв
ϜϸϮ ϣЯтЯЦ 

р п о н м 

 
ϪϲϝϠЮϜ ϸϸϲ ϸЧТдϝ ϨыϪ ϤϝтмϦЂв )ЌУ϶жв ̪АЂмϦв ̪ЙУϦϼв(  ϣЮϸϝЛвЮϜ пЯК ̭ϝжϠϜ .ϣтЮϝϦЮ 

:ϣтϦфϜ ϣЮϸϝЛвЮϜ пЯК ̭ϝжϠ (ЌУ϶жв ̪АЂмϦв ̪ЙУϦϼв) ϤϝтмϦЂв 
 

ϸϲЮϜ пжϸцϜ ЬтϸϠЯЮЬтϸϠЮϜ пЯКцϜ ϸϲЮϜ

ϤϝтмϦЂвЮϜ ϸϸК
ϣϚУЮϜ ЬмА 

 

ρȢσσ  
ρ υ 

σ
ϣϚУЮϜ ЬмА 

 

 мϲжЮϜ пЯК ̪ϤϝжϝтϠЮϜ ϼтЂУϦЮ сУЊмЮϜ сϚϝЊϲшϜ ЬтЯϲϦЮϜ ϭϚϝϦж Йв ЬвϝЛϦЮϜ дмЪт ШЮϺϠм
 :сЮϝϦЮϜ 

 ЌУ϶жв ϼтϪϓϦ АЂмϦв ϼтϪϓϦ ЙУϦϼв ϼтϪϓϦ 

 двм ï  дв ЬЦϒнΦоо  двнΦоп ï оΦст  двоΦсу - р 

) дв ϼϠЪϒ ϤϜϼЧУЯЮ сϠϝЂϲЮϜ АЂмϦвЮϜ ϣвтЦ ϤжϝЪ ϜϺϗТ ̪ШЮϺ пЯК ̭ϝжϠмоΦст дмЪтТ (

 ̪(̯ϝЛУϦϼв) ϼтϪϓϦЮϜ омϦЂв дϒ дмϼт ϣжтЛЮϜ ϸϜϼТϒ дϒ сжЛт ϜϺкм ̪̯ϝЛУϦϼв ϼтϪϓϦЮϜ омϦЂв

) дв ЬЦϒ сϠϝЂϲЮϜ АЂмϦвЮϜ дϝЪ ϜϺϖмнΦоп ϜϸК ϝвтТм ̪̯ϝЎУ϶жв ϼтϪϓϦЮϜ омϦЂв дмЪтТ (

 омϦЂв дмЪтЂ ШЮϺ.(̯ϝАЂмϦв) ϼтϪϓϦЮϜ 
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5.1.3 ó˗Ƴ  ƛƏƑ˭˷ǁäƑǊǂ˹ǂ˰ƗĀ  ƑǊ˭˳ƽƑ˷ǄĀƕƨäî˕ǁä çƑ Ʈ˗ƺ îƑ ˭ƢäĀ 
 ϭϚϝϦжЮϜ :̯ъмϒϼϝІϦжϜ дв ϸϲϦ сϦЮϜ ЬвϜмЛЮϜ ϣткϝвϠ ϣЧЯЛϦвЮϜ ϤϝЦϝАϠ  ϸϜϸЂЮϜшϜϼϦЪЮϣтжм 
ϣтТϼЊвЮϜ .ϣтϠтЯЮϜ ϣтТϼЊвЮϜ ϣϚтϠЮϜ сТ 

 

üĀ˕Ɯ5) üĀǓä îˤ˰˶ǁä çä̠ ƾƺ Ʉ˹ǂ˰Ɨ . аϜϹϷϧЂϜ сТ ЙЂнϧЮϜ ϣужмϽϧЫЮшϜ ϸϜϹЃЮϜ ϤϝЦϝГϠ

ϣуТϽЋгЮϜ:( 

 
 

˥ɜ˸Ȼ þƓƵ Ɇɜ˵Ɂā ý˦ǀǃå ÿƋȺ Ɋƪ˦˯˸ǃå ǑƕƓ˴˲ǃå  ƸǄƕ Ɨ ˟Ɠƿ ýāǕå ï˦˲˸ǃå èå̇ ǀƼ ƴ ˸˱ǃ
3.93 Ɨƞïí ˗ɂ̊ ǒ ɏ˘ǃåā íƓ ˲ǃå 3.67 ÿá Ǐǃã ˙˻˵Ȼ Ɠ˸ǆ èƓƿƓˠȺ ïƓ˵˯ǈå ǏǄƵ ˙˻ƛƋ˯ǃå Ɨƞïí 

Ɨ ʼ̇ ˶˸ǃå Ɨ ǈā˙˯ḧǃǗå íå˗˴ǃå .Ɨƶƽƙ̇ ǆ èßƓƞ 

üĀ˕Ɯ6 ǏǆƑˮǁä îˤ˰˶ǁä çä̠ ƾƺ Ʉ˹ǂ˰Ɨ .(Þǘ˶ƴǁä Ɍ˕ǁ Ǐøøƺ˗˴˶ǁä ǏøøƳˤǁä) 
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˥ɜ˸Ȼ þƓƵ Ɇɜ˵Ɂā ý˦ǀǃå ÿƋȺ Ɋƪ˦˯˸ǃå ǑƕƓ˴˲ǃå  ƸǄƕ Ɨ ˟Ɠƿ ǑǈƓ˰ǃå ï˦˲˸ǃå èå̇ ǀƼ ƴ ˸˱ǃ
4.00 íƓ ˲ǃå Ɨƞïí ˥Ƶ ˗ɂ̊ ǒ ɏ˘ǃåā 3.67  Ǐǃã ˙˻˵Ȼ Ɠ˸ǆÿá  ïƓ˵˯ǈå ǏǄƵ ˙˻ƛƋ˯ǃå Ɨƞïí
èƓƿƓˠȺ Ɨ ʼ̇ ˶˸ǃå Ɨ ǈā˙˯ḧǃǗå íå˗˴ǃå .Ɨƶƽƙ̇ ǆ èßƓƞ 
üĀ˕Ɯ7 ˔ǁƑˮǁä îˤ˰˶ǁä çä̠ ƾƺ Ʉ˹ǂ˰Ɨ .)çƑøøƴɀ˗˳˭ǁäĀ ˣøø˹ǆäˤƾǁä:( 

 

) ˥˻ƕ Ɠǆ èå̇ ǀƽǃå Ɋƪ˦˯ǆ ëāå̇ ƙ þƓƵ Ɇɜ˵Ɂā3.54 Ĳ 3.79 Ɋƪ˦˯ǆ) ˤ ƕ ɏá (Ĳ  (ƴƽƙ̇ ǆ
Ɋƪ˦˯˸ǃå ƸǄɁā ǑƕƓ˴˲ǃå  ƸǄƕ Ɨ ˟Ɠƿ ˖ǃƓ˰ǃå ï˦˲˸ǃå èå̇ ǀƼ ƴ ˸˱ǃ3.68  ˥Ƶ ˗ɂ̊ ǒ ɏ˘ǃåā
íƓ ˲ǃå Ɨƞïí 3.67  Ǐǃã ˙˻˵Ȼ Ɠ˸ǆÿá èƓƿƓˠȺ ïƓ˵˯ǈå ǏǄƵ Ɨƶƽƙ̇ ǆ ˙˻ƛƋ˯ǃå Ɨƞïí íå˗˴ǃå 

Ɨ ʼ̇ ˶˸ǃå Ɨ ǈā˙˯ḧǃǗå .Ɨƶƽƙ̇ ǆ èßƓƞ 
üĀ˕Ɯ8  Ʋȸä̠ ǁä îˤ˰˶ǁä çä̠ ƾƺ Ʉ˹ǂ˰Ɨ)ˣǄǓä ˗øø˴˷Ƴ åƑøø˹Ʒ:( 
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) ˥˻ƕ Ɠǆ èå̇ ǀƽǃå Ɋƪ˦˯ǆ ëāå̇ ƙ þƓƵ Ɇɜ˵Ɂā2.12 Ĳ 4.50 ˞ƽ˳˹ǆ) ˥˻ƕ ɏá (Ĳ  (ƴƽƙ̇ ǆ
Ɋƪ˦˯˸ǃå ƸǄɁā ƴƽƙ̇ǆ Ǒˮ˴ ǈ ÿð˦Ɂā ǑƕƓ˴˲ǃå  ƸǄƕ Ɨ ˟Ɠƿ ƴȺå̇ ǃå ï˦˲˸ǃå èå̇ ǀƼ ƴ ˸˱ǃ3.78 
íƓ ˲ǃå Ɨƞïí ˥Ƶ ˗ɂ̊ ǒ ɏ˘ǃåā 3.67  Ǐǃã ˙˻˵Ȼ Ɠ˸ǆÿá  ïƓ˵˯ǈå ǏǄƵ Ɨƶƽƙ̇ ǆ ˙˻ƛƋ˯ǃå Ɨƞïí

èƓƿƓˠȺ Ɨ ʼ̇ ˶˸ǃå Ɨ ǈā˙˯ḧǃǗå íå˗˴ǃå .Ɨƶƽƙ̇ ǆ èßƓƞ 
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üĀ˕Ɯ9 ˙ǄƑ˱ǁä îˤ˰˶ǁä çä̠ ƾƺ Ʉ˹ǂ˰Ɨ .)ƕøø˹˭˰˭ǁä ƕøø˹˷ˬǁä:( 

 
 

) ˥˻ƕ Ɠǆ èå̇ ǀƽǃå Ɋƪ˦˯ǆ ëāå̇ ƙ þƓƵ Ɇɜ˵Ɂā3.61 Ĳ 3.88 Ɋƪ˦˯ǆ) ˥˻ƕ ɏá (Ĳ  ( ƴƽƙ̇ ǆ
Ɋƪ˦˯˸ǃå ƸǄɁā ǑƕƓ˴˲ǃå  ƸǄƕ Ɨ ˟Ɠƿ ýāǕå ï˦˲˸ǃå èå̇ ǀƼ ƴ ˸˱ǃ3.75  ˥Ƶ  ˗ɂ̊ ǒ ɏ˘ǃåā
íƓ ˲ǃå Ɨƞïí 3.67   Ǐǃã ˙˻˵Ȼ Ɠ˸ǆ ÿá   ïƓ˵˯ǈå  ǏǄƵ Ɨƶƽƙ̇ ǆ ˙˻ƛƋ˯ǃå Ɨƞïí˗˴ǃå èƓƿƓˠȺ íå

Ɨ ʼ̇ ˶˸ǃå Ɨ ǈā˙˯ḧǃǗå .Ɨƶƽƙ̇ ǆ èßƓƞ 

 ̯ϝтжϝϪ ϭϚϝϦж :ϼϝϠϦ϶Ϝ ϣЂϜϼϸЮϜ ϤϝтЎϼТ 

:ǍǁĀǓä ƕ Ʈ˗ƻǁä 
¶  :ƕɀ˗ƻ˴ǁä ƕ Ʈ˗ƻǁä ǙƗƿǚƵ ˗ƞ˦ƙ Ɨɂ˦˹ƶǆ  ǑƵ˦ǃå ˥˻ƕ Ɨ ƑƓ˶ơã ƗǃǙí èåî

˗ǃ ǑƼ̇ ˶˸ǃåɎ ßǚ˸Ƶ  úïƓ˶˸ǃåíå˗˴ǃå èƓƿƓˠȺ þå˗˳˯ƪå ǑƼ ƴƪ˦˯ǃå 
ǗåƗ ǈā˙˯ḧǃ .Ɨ ʼ̇ ˶˸ǃå 
¶  :ƕǂǐ˕ˬǁä ƕ Ʈ˗ƻǁä ǙƗƿǚƵ ˗ƞ˦ƙ Ɨɂ˦˹ƶǆ  ǑƵ˦ǃå ˥˻ƕ Ɨ ƑƓ˶ơã ƗǃǙí èåî

˗ǃ ǑƼ̇ ˶˸ǃåɎ ßǚ˸Ƶ  úïƓ˶˸ǃåíå˗˴ǃå èƓƿƓˠȺ þå˗˳˯ƪå ǑƼ ƴƪ˦˯ǃå 
ǗåƗ ǈā˙˯ḧǃ Ɨ ʼ̇ ˶˸ǃå. 










































































































































































































































































