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˶˧˴˵˸ 
1 .˰˵˶ ˶˵˥ˬ˪ 

ˢ˟ ˭ˢ ˰˧˶˩ˬ ˫˶ˣˠ˩ ˸ˣ˶˧ˢˬˢ ˸˰˲˷ˢ ˭˸˶ˬˣ˥ ˸ˬ˶˟ ˭ˢˣ ˸ˣˮˣ˞˸ˢ ˸ˣ˷˥˶˸ˢ˥˩ˣˢ ˫˧˟˶ ˫˧˶˵˥ˬ˟ .

˭˩˪ ,˶ˡˢ ˸˩˶˰ˬ˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪ˣˢ˧ˮ˪ ˸ˬ˶ ˶ˣ˲˧˷ ˸ˮ˧˥˟ˬ ˢ˟˶ ˸ˣ˟˧˷˥ ˫˧˯˥˧˧ˬ ˫˧˩

˸˷˶˟ ˸ˣˡ˧˧ˮˢˣ ˸ˣ˥˧˦˟ˢ . ˸ˣ˧˸˷˸ ˸˶ˡ˯ˢ˪ ˫˧˧˯ˡˮˢ ˫˧˰˴ˬ˞˟ ˷ˣˬ˧˷ ˣˮ˧ˢ ˪ˣˢ˧ˮˢ ˧˟˧˩˶ˬˬ ˡ˥˞

˸ˣ˷ˡ˥ ˫˧˩˶ˡ ˸˧˧ˮ˟˪ˣ ˫˧˩˶ˡˢ , ˭˩˸˟ ˧ˣ˦˧˟ ˧ˡ˧˪ ˞˟ ˶˷˞ ˶ˣ˶˟ˣ ˶ˡˠˣˬ ˡ˧˵˲˸ ˨˶ˡ ˠˣ˯ ˪˩˪ ˶˷˞˩

˨˶ˡˢ .˫˧ˠˢˮ˪ ˶˧˟˰ˢ˪ ˫˧˶ˣˬ˞ ˨˶ˡˢ ˪˷ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬ  ˢ˰˧˯ˮ˪ ˢˬ˧˞˸ˬˢ ˸ˣ˶˧ˢˬ ˧˟ˠ˪ ˶ˣ˶˟ ˶˯ˬ

ˣˤ ˨˶ˡ˟ . ˪˷ ˢ˯˧˲˸ˢ ˸˞ ˞˦˟ˬ ˫˧˩˶ˡ ˭˩˸˟ ˢˤ ˢ˷˧ˠ ˫ˣ˷˧˧"˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ" . 

"˰ˢ ˲"˫˧˩˶ˡˢ ˸˷˶˟ ˸ˣ˧ˣ˶˧ˢˬ ˸˰˧˟˵˪ ˸ˣ˧˥ˮˢ " ˪˞˶˷˧˟)˸ˣ˧˥ˮˢ ,2010( , ˸˶˧˴˧˪ ˱ˣ˞˷˪ ˷˧

 ˫˧ˮˮ˩˸ˬˢˣ ˸ˣ˧ˣ˷˶ˢ ˸ˮˣˣ˩ ˭˧˟ ˭ˣˤ˧˞˟ ˭˧˧˲˞˸˸ ˶˷˞ ˫˧˩˶ˡ ˸˩˶˰ˬ ˸ˣˠˢˮ˸ˢ ˭˧˟˪ ˫˧˩˶ˡˢ ˸˞ ˣˮ˟˷

ˢ˪˞ ˫˧˩˶ˡ˟ ˰˯ˣˮ˷ ˫˧ˠˢˮˢ ˶ˣ˟˧˴ . ˠˣ˯ ˪˷ ˡˣ˰˧ˢ ˸ˣ˶˧ˢˬ ˭˧˟ ˢˬ˞˸ˢ ˸ˠ˷ˣˬ ˶˷˞˩ ˫˧˧˵˸ˬ ˭ˣˤ˧˞ˢ

 ˫˧ˣ˯ˬ ˨˶ˡ)˰ ˢ˰˟˵ˮ˷" ˸ˣ˧ˣ˷˶ˢ ˧˫˧ˮˮ˩˸ˬˢˣ (˫˧ˠˢˮˢ ˪˷ ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟˪.  ˟ˣ˷˥

 ˸ˣ˶˧ˢˬ ˶˦˷ˬ ˣ˶˷˲˞˧ ˫˧ˬˣˡ ˫˧˧˯ˡˮˢ ˫˧ˮ˧˧˲˞ˬ ˫˰ ˫˧˩˶ˡˢ ˧˰˦˵˷ˢˢˤ ,˭˩ ˣˬ˩ˣ , ˧˟ˠ˪ ˫˧˶˯ˬˢ˷

˫˧ˠˢˮˢ ˧ˮ˧˰˟ ˫˧˶ˣ˶˟ ˣ˧ˢ˧ ˢ˪˞ ˫˧˩˶ˡ ˧˰˦˵˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˷˲˞. 

 ˸ˣ˧˥ˮˢˢ)2010 ( ˢ˷ˡ˥ˢ ˢ˷˧ˠˢ ˸˞ˣ ˳˶˞˟ ˫˧˩˶ˡˢ ˧ˠˣ˯ ˪˷ ˢ˷ˡ˥ˢ ˢ˧˩˶˶˧ˢˢ ˸˞ ˣ˶˧ˡˠˢ

˫˧˩˶ˡˢ ˸˷˶˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˰˧˟˵˪ .˸˞ˤ ˫˰ , ˣ˰˧˧˯˧˷ ˫˧˧˯ˡˮˢ ˫˧˪˩ ˥ˣ˸˧˲˟ ˨˶ˣ˴ ˫˧˧˵

 ˢ˷˧ˠˢ ˫ˣ˷˧˧˟ ˢ˷ˡ˥ˢ- ˡˣ˰˧˧ˢ ˸ˣ˧ˣ˶˧ˢˬ˪ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˸ˬ˞˸ˢ .˶ˬˣ˪˩ , ˸˞ ˯˯˟˪ ˷˶ˡˮ

˨˩˟ˣ ˫˧ˠˢˮˢ ˧˧ˮ˧˰˟ ˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ˪ ˭˸ˣ˞ ˣ˩˲ˢ˧˷ ˳˶˞˟ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ , ˣˬ˶˸˧

˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟˪ ˡˣ˰˧˧ˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˫˧˶˰˲ˢ ˫ˣ˴ˬ˴˪. 

 ˫˧˶˵˥ˬ ˫˧˧˶˧˲ˬ˞˫˧˞˶ˬ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬ ˧˩ ˰˧˲˷ˬ˫˧ ˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ˢ˰˧˯ˮ ˪˰ ˸ˣ˶˥˟ˮˢ-˫˧ˠˢˮˢ ˧ˡ˧ .

˸˞ˤ ˫˰ ,˰ˡ˧ ˷˶ˡˮ  ˦˶ˣ˲ˬ ˰ˡ˧ˬˣ ˷˧˟˩ˢ ˧ˮ˧˧˲˞ˬ ˧˟ˠ˪ ˣ˶˷˲˞˧˷ˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˸ˣ˞ ˸˞ ˠ˧˷ˢ˪ˢ˰˧˯ˮ 

˷˧˟˩˪ ˸ˣˬ˧˞˸ˬˢ ")ˡˣ˰˧ˢ ˸ˣ˶˧ˢˬ .("ˢˤ ˶˷˵ˢ˟ ,˰ˡ˧ ˫ˠ ˷˶ˡˮ ˧˲˸ ˧˟ˠ˪˯ ˫˧˩˶ˡ ˪˷ ˫˧ˠˢˮˢ ˸

˫˧ˣ˯ˬ ˠˣ˯ˬ ,˫˧˧ˬˣ˵ˬˢ ˫˧˞ˮ˸˟, ˞˦˟˸ˬˢ ˟˸ˣ˶˧ˢˬ ˸˫˸˰˧˯ˮ .˭˩˪ ,ˢˤ ˶˵˥ˬ ˸˶˦ˬ ˧sˢ˸˧  ˶ˣ˵˥˪

˷˧˟˩ˢ ˧ˮ˧˧˲˞ˬˣ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˶˷˵ˢ ˸˞, ˳˶˞ˢ ˧˞ˮ˸˟ ,˸ˮˬ ˪˰  ˧ˮ˧˧˲˞ˬ ˸˞ ˸ˣˢˤ˪

ˢ˸˧˸˷˸ ˪˰ ˸ˣˬ˧ˣ˯ˬ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ ˸˶˧˥˟ ˪˰ ˫˧˰˧˲˷ˬˢ-˫˧ˠˢˮˢ ˧ˡ˧. ˟ ˡ˵ˬ˸ˢ ˶˵˥ˬˢ ˫˧˩˶ˡ

ˢˡ˥-˸ˣ˧˪ˣ˪˯ˬ, ˭˧˧˲˞˸ˬ ˢˤ ˨˶ˡ ˠˣ˯ ˧˩  ˸ˣ˩ˣˬˮ ˸ˣ˥˧˦˟ ˸ˣˬ˶˟ ˶˸ˣ˧ˣˡˢ ˫˧˩˶ˡˢ ˸ˬˣ˰˪-˸ˣ˧˪ˣ˪˯ˬ, 

˭˩ ˣˬ˩ˣ ,˪˞˶˷˧˟ ˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡˢ ˸˷˶ˬ ˧˶˞ˢ ˵˪˥ˢ ˸˞ ˢˣˣˢˬ. 

˟˶˵˥ˬ ˢ˪˞ ˫˧˟˧˩˶ˬ ˣ˧ˢ) : ˞(˸ˣ˶˲˯ˢ ˧˞˴ˬˬ ˫ˣ˩˧˯  ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˸˶˧˴˧˪ ˫˧ˬ˧˧˵ˢ ˫˧˪˩ˢ ˧˟ˠ˪

˭ˬ˴˰ ˸˞ ;)˟ (˶˵˥ˬ˪ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˸ˮ˩ˢ ;)ɣ (˸ˮ˧˥˟ ˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˢˬ˞˸ˢˢ ˸ˡ˧ˬ ˢ˰˧ ˪˰ˣ˲˟

˰˧ˢ ˸ˣ˧ˣ˶˧ˢˬ˪ˣl , ˧˰˦˵˟˶˵˥ˬˢ ;)l (˫˧˧˦˯˧˦˦˯ ˫˧˥ˣ˸˧ˮ ˰ˣ˴˧˟  ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˧ˣˢ˧ˤ˪

˰ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˶˧˥˟ ˪˰ ˫˧˰˧˲˷ˬ˷"˫˧ˠˢˮˢ ˧ ,˳˶˞ˢ ˧˞ˮ˸˟ , ˸ˣ˧˟˵˰ˢ ˞˷ˣˮ ˸ˮ˧˥˟ ˸ˣ˟˶˪

˭˩˸˟ ,˟ ˷ˣˬ˧˷ ˧ˡ˩ ˨ˣ˸ ˧ˡˡˬ ˸ˣ˧ˣ˶˧ˢˬ ˭˩˸ˢ ˷"ˣ˶ˤ˥ˣ˷ "˫˧ˬ˧˧˵ ˸˧˸˷˸ ˧ˮ˧˧˲˞ˬ ˨ˬ˯ ˪˰ ;)s( 

˸ˣ˩ˣˬˮˣ ˸ˣˢˣ˟ˠ ˸ˣ˧ˣ˶˧ˢˬ ˫˰ ˫˧˰˦˵ˢ ˧ˮ˧˧˲˞ˬ ˪˷ ˸˧˯ˡˮˢ ˢ˵˧ˡ˟. 

2. ˶˵˥ˬˢ ˪˷ ˫˧˧˶˵˧˰ ˫˧˞˴ˬˬ 

 ˞.˸ˣ˶˲˯ˢ ˧˞˴ˬˬ 
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˧˲˪ ˧ˬˣ˞˪ˮ˧˟ˢ ˭ˣ˧˯˧ˮˢ ,˸ˣˮˬ˪ ˭˸˧ˮ ˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˸˶˧˴˧˪ ˫˧ˮ˸˧ˮˢ ˫˧˪˩ˢ ˭˧˟ : ˸˶ˡˠˢ

˫˧˩˶ˡˢ ˸˩˶˰ˬ ˪˷ ˢˮˣ˩ˮ ˢ˧˩˶˶˧ˢ ;˨˶ˡˢ ˭˩˸˟ ˸ˣ˧˟˵˰ ˪˰ ˢˡ˲˵ˢ ; ˸˞˧˴ˬ ˧ˮ˧˧˲˞ˬ ˭˧˟ ˶˷˵˪ ˧ˣ˦˧˟

ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟˪ ˫˧˩˶ˡˢ . 

˫˧˩˶ˡˢ ˧ˠˣ˯ ˪˷ ˸˧˪˞ˮˣ˧˴˵ˮˣ˲ ˢ˶ˡˠˢ ˸˷˶ˣˡ ˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡˢ ˸˯˧˲˸ , ˠˣ˯ ˪˩˪ ˶˷˞˩

˫˧ˬ˪ˣˢ ˭˩˸ ˧ˮ˧˧˲˞ˬ ˸ˣ˰˴ˬ˞˟ ˸ˠ˷ˣˬ ˶˷˞ ˡˣ˰˧ˢ ˸ˣ˶˧ˢˬ ˸˶ˡˠˣˬ .ˢ˷˰ˬ˪ , ˪˷ ˷ˡ˥ˬ ˭ˣˮ˩˸ ˰˴ˣ˟ˬ

˫˧˩˶ˡˢ ˸˩˶˰ˬ ,ˣ˟˷ ˟˴ˬ ˶ˣ˴˧˪ ˸ˮˬ ˪˰  ˶˸ˣ˧ ˫˧˶ˣ˶˟ˣ ˫˧˧˟˵˰ ˣ˧ˢ˧ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬˣ ˫˧˩˶ˡˢ ˧ˡ˧˵˲˸

˫˧ˠˢˮ˪ . ˸ˣ˧ˣ˶˧ˢˬ˟ ˶ˣ˥˟˪ ˫˧ˠˢˮˢ ˸˪ˣ˩˧ ˸˞ ˵ˤ˥˸ ˶˸ˣ˧ ˢ˧ˣ˲˴ˣ ˢˡ˧˥˞ ˢ˰ˣˮ˸ ˸˩˶˰ˬ˷ ˢˮˢ ˢ˥ˮˢˢ

˸ˣˬ˧˞˸ˬ ˢ˰˧˯ˮ .˨˩ˬ ˢ˞˴ˣ˸˩ ,˫˧˶˥˞ ˫˧ˬ˶ˣˠ˪ˣ ˸ˣ˶˧ˢˬˢ ˫˶ˣˠ˪ ˫˧˶ˣ˷˵˷ ˫˧˦˵˧˪˲ˮˣ˵ˢ ˣˬ˴ˬ˦˴˧ ,

˞˧˟˧ ˶˷˞ ˟˴ˬ, ˶˟ˡ ˪˷ ˣ˲ˣ˯˟, ˶˧˪˸ˣˮˣ˞˸ˢ ˶˲˯ˬ˟ ˢˡ˧. 

˸ˣˬˡˣ˵ˢ ˸ˣ˵ˡ˟ ˢˠ˧ˢˮˢˬ ˣˮˣ˧˯˧ˮ ˪˰ ˠˢˮˢ ˨ˬ˸˯ˬ ˨˶ˡˢ ˨˶ˣ˞˪ ˣ˸˰˧˯ˮ˟ . ˭ˮ˧˞ ˣ˧˸ˣ˧˲˧˴ ˶˷˞˩

˸ˣ˷ˬˬ˸ˬ ,˥˦˷˟ ˫˧ˮˣ˸ˮˢ ˭˧˟˪ ˣ˧˸ˣ˧˲˧˴ ˭˧˟ ˦˵˧˪˲ˮˣ˵ ˶˴ˣˮ , ˸ˣ˧ˣ˰˦˪ ˫ˣ˶ˠ˪ ˧ˣ˷˰ ˶˷˞ ˟˴ˬ

˸ˣˮˣ˞˸˪ ˞˧˟ˢ˪ˣ ˠˢˮˢ ˸ˣ˦˪˥ˢ˟ .˨ˡ˧˞ˬ ,˸ˣˡ˧˥˞˟ˣ ˸ˣ˧˟˵˰˟ ˭ˮ˩ˣ˸ˬ ˷˧˟˩ˢ ˶˷˞˩ , ˞˧˟ˬ ˶˟ˡˢ

 ˠˢˮˢ ˸ˣ˧˲˧˴˷ ˨˩˪ˬˣ˷ˬˬ˸ ˸˭˞˩ˬˣ ˸ˣ˞˧ˠ˷ ˸ˣ˥˲ ˸˪˰˟ ˢ˧ˢ˸ ˣ˸ˠ˧ˢˮˣ, ˢ˥ˣ˦˟ ˶˸ˣ˧.  ˸ˣ˶˧ˢˬ

 ˸ˣ˧˟˵˰ ˸˩˶˰ˢ˟ ˧˶˵˧˰ˢ ˶˦ˬ˶˲ˢ ˢˮ˧ˢ ˪ˣ˰˲˸ˢ ˪˷˨˶ˡˢ ˭˩˸ .˸ˣ˶˲˯˟,  ˫˧˟˶ ˫˧˪ˡˣˬ ˫˧ˬ˧˧˵

˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧ˮ˧˧˲˞ˬˢ ˪˰ ˯˯˟˸ˢ˟ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ˧ˣˤ˧˥˪ ,˧˩ ˫˞, ˧˯ˮˢ ˧˞ˮ˸ ˶ˣ˟˰ ˣˮ˟ˮ ˫˟ˣ˶ ˢ˰

˫ˣ˵˰˟ .˪˰ ˸˩˶˰ˣˬ ˭˩˸ˢ ˸ˣ˧˟˵˰- ˭˧˟ ˣ˞ ˫˧˟˵ˣ˰ ˫˧˦ˮˬ˪˞ ˧ˮ˷ ˭˧˟ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ˟ ˫˧˷˶˲ˢˢ ˧˲

˧˶˦ˬˣ˞˧ˠˢ ˦ˮˬ˪˞ˢ ˣ˸ˣ˞ ˪˷ ˭˩˸ˢ ˸ˣ˶˧ˢˬˣ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ;˶˸ˣ˧ ˫˧ˮ˦˵ ˢ˪˞ ˫˧˷˶˲ˢ˷ ˪˩˩,  ˨˩

ˢ˪ˡˠ ˸ˣ˧˟˵˰ˢ. 

˸ˣ˥˧˦˟ ˪˰ ˫˧ˮˣ˷ ˨˶ˡ ˧ˮ˧˧˲˞ˬ ˪˷ ˫˸˰˲˷ˢ ˸ˮ˧˥˟˪ ˭ˢˣ ˭˩˸ˢ ˸ˣ˩˧˞ ˸ˮ˧˥˟˪ ˭ˢ,  ˸ˣ˷ˬ˷ˬ

 ˸˧˷˲ˣ˥ ˢˬ˧˶ˤ˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ)˪ˣ˰˲˸ˢ ˸ˣ˧ˣ˶˧ˢˬ .( ˷ˬ˷˪ ˫ˠ ˸ˣˬ˧˞˸ˬ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ

 ˸ˡ˧ˡˬ˪ ˧˟˧˦˵˧˧˟ˣ˞ ˡˡˬ˩"˫˧ˠˢˮˢ ˸˯˧˲˸ "˫˧ˮˣ˷ ˨˶ˡ ˧˞ˮ˸ ˪˷  . ˣ˩˶˰ˮ˷ ˫˧˶˵˥ˬˢ ˧˞˴ˬˬ ˨ˬ˯ ˪˰

˫˧ˮˣ˷ ˨˶ˡ ˧ˮ˧˧˲˞ˬ ˪˷ ˪˰ˣ˲˟ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˫˸˰˲˷ˢ ˪˰ ˰˧˟˴ˢ˪ ˭˸˧ˮ ˫˪ˣ˰˟ ,˫ˢ˧ˮ˧˟ˣ : ˟˴ˬ ˸˟˧˟˯

˨˶ˡˢ ;˧˶˦ˬˣ˞˧ˠˢ ˨˸˥ˢ ;˧˩ˮ˞ ˰ˣ˲˧˷ˣ ˧˵˲ˣ˞ ˫ˣ˵˰ ˧ˡˡˬ ;˫˧˸ˬ˴ ˸˟˶˵ ,˸˶˸ˣˬ ˸ˣ˶˧ˢˬ . ˢ˪˟˦

1.14  ˵˶˲˟1 ˣ˶˧ˢˬ ˪˰ ˫˧˰˧˲˷ˬˢ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˸˞ ˸ˬ˩˯ˬ ˪˷ ˢ˰˧˯ˮˢ ˸ˣ˧˫˧ˠˢˮ ,"˰ ˸ˣ˶ˣ˵ˬˢ ˲

ˣ˶˵˯ˮ˷ .˸˞ˤ ˫˰ , ˟˴ˬ˪ ˢ˰˧ˠˢ ˫˶˦ ˣˤ ˫˧˶˷˵ ˸˩˶˰ˬˢ˭ˣˮ˩˸˪ ˵˴ˣˬ ˯˧˯˟ ˷ˬ˷˪ ˶˷˲˞ˬ, x˭˩˪ ,

˧˵ˢ˸ˮ˟ˢ˪ ˣˬ˶˸˧˷ ˫˧˲˯ˣˮ ˫˧˧˶˧˲ˬ˞ ˫˧˶˵˥ˬ˟ ˨˶ˣ˴ ˫˧ . 

.˟ ˶˵˥ˬˢ ˪˷ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ 

 ˢˤ ˶˵˥ˬ˫˧ˮˣ˸ˮ ˧˯˧˯˟ ˧ˮ˷ ˟ˣ˪˧˷ ˪˰ ˯˯˟˸ˢ) : ˞( ˧ˡˡˬ ˸˞ ˢˠ˧˴ˬˢ ˸˧˲˶ˠˣ˞˧ˠ ˰ˡ˧ˬ ˸˩˶˰ˬ

 ˶˵˥ˬ˟ ˢˮ˟ˮ˷ ˫˧˩˶ˡˢ ˸˷˶˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ˶ˣ˩˟ ,˵˧˶ˣˬ , ˭ˬ˪˦˧ˠ)2012( ;)˟ ( ˪˰ ˫˧ˮˣ˸ˮ ˯˧˯˟

 ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ˪˞˶˷˧ ˧˟˧˸ˮ ˸˶˟˥ ˪˷ . 

˧ˡˡˬ  ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˶ˣ˟˰ ˣ˟˷ˣ˥ ˧˰˦˵˨˶ˡ ˫˧˶ˡˠˣˬ ,˨ˬ˯ ˪˰  ˸ˣ˧˲˴˸ˢ ˧˪˩ ˪˷ ˸ˣ˶˧ˢˬˢ ˟˩˶

 ˨˷ˬ˟ ˳˶˞ˢ ˧˷˧˟˩ ˨˶ˣ˞˪ ˣ˰˯ˮ˷6 ˫˧˷ˡˣ˥, ˶˞ˣ˶˟˲- ˧˪ˣ˧2011 .˰ˡ˧ˬ  ˧ˮ˧˧˲˞ˬ ˪˰ˢ ˸ˣ˧˸˷˸

ˬ ˪˟˵˸ˢ ˸ˣ˥˧˦˟ ˪ˣˢ˧ˮ ˸˩˶˰ˬ)ˮˬ"˟ (˪˷ ˪˞˶˷˧ ˧˟˧˸ˮ ˸˶˟˥ ;ˢˤ ˰ˡ˧ˬ ˶˴ˣˮ ˵˰˟˸ˣ˟  ˶˵˯ ˫˧˩˶ˡ

˷ ˸ˮ˷˟ ˨˶˰ˮ2010 .˧ˡˡˬ˷ ˭ˣˣ˧˩ˬ  ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ˶ˣ˟˰ ˫˧ˬ˧˧˵ s˫˧˰˦˵ ˫˧˶ˡˠˣˬˢ,  ˫ˠ˧ˮ˧˧˲˞ˬ 

 ˨˶ˡˢ ˶ˣ˟˰ ˣ˵˲ˣˢ˪˞ ˥ˣ˸˧ˮ ˸ˣˡ˧˥˧ s.˭˧˧˲˞ˬ ˪˩ ˶ˣ˟˰ ˸˧˸˷˸ , ˥ˣ˸˧ˮ ˸ˡ˧˥˧ ˪˩˪˟˷ˣ˥  ˠ˴˧˧ˬˢ ˨˶˰ˢ
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 ˣ˪˷˭˩ˣ , ˭ˣ˧˲˞˪ ˫˧ˡˡˬ˫˧˩˶˰ˢ ˶ˣˤ˧˲ .˱˯ˣˮ˟ , ˨ˬ˯ ˪˰ ˸˧˸˷˸ ˧ˮ˧˧˲˞ˬ˥˟ˮˣ˟˷ˣ˥ ˫˧˶  ˸ˣ˧˟˵˰ ˧ˡˡˬ

˭˩˸ˢ , ˸ˣ˰˴ˬ˞˟"˫ˣˠ˶˸ "˭˩˸ˢ ˸ˣ˶˧ˢˬ ˧˩˶˰˪ ˫˧ˮ˧˧˲˞ˬˢ ˧˩˶˰.  ˶ˣ˟˰ ˣ˵˲ˣˢ ˸ˣ˧˸˷˸ˢ ˧ˡˡˬ

 ˪˷ ˫˧ˮ˧˧˲˞ˬˢ˟˧˸ˮ ˟˥ˣ˶ ,˪ˣ˷ ˟˥ˣ˶ ,˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ,˧˩ˮ˞ ˯ˣ˧ˡ˶ ,˧˩˶ˣ˞ ˰ˣ˲˧˷ ,˨˶ˡˢ ˧ˡ˴ ˟˴ˬ 

˫˧˸ˬ˴ˢ ˸ˣ˲˧˲˴ˣ ,ˢ˯"˩ :54 ˸˧˸˷˸ ˧ˮ˧˧˲˞ˬ , ˶˵˥ˬ ˰˦˵ ˪˩˪)˰ˣˮ˸ ˥˲ˮ ˸˲˯ˣ˸˟˧ˬˣ˧ ˢ(.  

˧˶˵˧˰ˢ ˸ˣ˶˧ˢˬˢ ˡˡˬ  ˣˮ˧ˢ ˶˵˥ˬ˟ ˭˥˟ˮ˷"˸ˣ˶˧ˢˬˢ ˸ˠ˧˶˥ "ˢ ˭ˣˤˣ˥˞ˢ ˡˡˬ ˭˧˟ ˷˶˲ˢˢ ˣ˞-85  ˪˷

 ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˭˧˟˪ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ) ˸ˣ˶˧ˢˬˣ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ˭˧˟ ˷˶˲ˢˢ ˸˞ ˫ˠ ˞˦˟ˬ ˶˷˞

˰˦˵˟ ˡˣ˰˧ˢ .(˸ˣˮˣ˷ ˭ˬˤ ˸ˣ˲ˣ˵˸ ˷˷ ˶ˣ˟˰ ˫˧ˬ˧˧˵ ˸ˣ˶˧ˢˬˢ ˧ˡˡˬ .ˣ˧ˬˡˢ ˸ˮ˧˥˟ ˸ˣ˟˵˰˟ ˭˧˟ ˧ˮˣ˷ˢˣ ˭

˸ˣ˶˧ˢˬˢ ˧ˠˣ˪˧˲ˣ ˫˧˰˦˵ˢ ˧˩˶ˣ˞ ,˸ˣˮˣ˷ ˭ˬˤ ˸ˣ˲ˣ˵˸˟ ,˭˩ˣ ,˧˟˶ˬ ˫˧ˮˣ˸ˮ ˯˧˯˟˪ ˢ˲˧˞˷ ˨ˣ˸ˬ , ˸ˮ˧˥˟

 ˢˡ˵ˬ˸ˢ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬˣ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˭˧˟ ˫˧˶˷˵ˢ ˸˩˶˰ˬ ˸ˣ˶˧ˢˬˢ ˧ˡˡˬ ˫˰ ˫˧˰˦˵˟ ˸ˣ˰˷˟

˫ˣ˧-˪ˣ˥ ˧ˬ˧.  ˪˪˩ ˶˵˥ˬˢ ˪˷ ˫˧ˮˣ˸ˮˢ ˯˧˯˟178 ˡ˥ ˫˧˩˶ˡ ˧˰˦˵-˸ˣ˧˪ˣ˪˯ˬ. ˢ˯" ˧˰˦˵ ˪˩˟ ˩

˶˵˥ˬˢ,  ˢ˧ˢ ˧˶˵˧˰ˢ ˸ˣ˶˧ˢˬˢ ˡˡˬ ˰˴ˣˬˬ10 ˬ˵" ˷Ñ 12 ˬ˵"˷ )˭˵˸ ˸˧˦˯(. 

 ɣ.˸ˣ˶˧ˢˬˢ ˡˡˬˣ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˭˧˟ ˫˧˧˦˯˧˦˦˯ ˫˧˶˷˵ 

)1( ˪˰ ˶˵˥ˬˢ ˧˰˦˵ ˪˷ ˸ˣ˧ˮˠˣˬˣˢ ˸ˣ˴ˣ˟˵ ˧ˣˢ˧ˤ- ˰˴ˣ˟ ˸ˣ˶˧ˢˬˢ ˡˡˬ ˧˲˸˶ˤ˰˟  ˸˦˧˷CART , ˨ˣ˸

˫˧˩˶˰˟ ˷ˣˬ˧˷ ˧ˡ˩  ˫˧˦˪˥ˣˬˢ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˪˷ . ˢˮ˟ˮ˷ ˠˣˣ˧˯ˢ ˳˰ ˨ˬ˯ ˪˰) ˫˰ ˪ˡˣˬ65%  ˪˷

˸˶˟˯ˣˬ ˸ˣˮˣ˷( , ˸ˣ˶˧ˢˬˢ ˧˷˶˲ˢ ˧˲˪ ˫˧˰˦˵ˢ ˸˵ˣ˪˥ ˪˰ ˫˧˰˧˲˷ˬ˷ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˧˩ ˞˴ˬˮ

˫ˢ :˰˦˵˟ ˫˧˸ˬ˴ˢ ˸ˣ˲˧˲˴ ,˪ˣ˷ ˟˥ˣ˶ ,˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ,˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ,˨˶ˣ˞˪ ˰ˣ˲˧˷ , ˟˥ˣ˶

˟˧˸ˮ ,˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ,ˢ˵˰ˬ ˞˪˪ ˨˶ˡˢ ˧ˡ˧˴ ˟˴ˬ .˶ˬˣ˪˩ , ˸˵ˣ˪˥ ˪˰ ˣ˰˧˲˷ˢ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˟ˣ˶

˸ˣ˧ˮˠˣˬˣˢˢ ˸ˣ˴ˣ˟˵˪ ˫˧˰˦˵ˢ. 

ˢˤ ˪ˡˣˬ ˧˲˪ , ˡ˥ˣ˧ˬ˟ ˸ˣ˩ˣˬˮ ˸ˣ˶˧ˢˬ ˸ˣˬ˶)ˢ ˭ˣˤˣ˥˞ˢ-85  ˭˧˟5-30 ˬ˵" ˸ˣ˶˧ˢˬ˪ ˸˥˸ˬ ˷

˸˶˸ˣˬˢ ( ˡ˥ˣ˧ˬ˟ ˢˢˣ˟ˠ ˫˧˸ˬ˴ ˸ˣ˲˧˲˴ ˫˰ ˫˧˰˦˵˟ ˣ˲˴ˮ) ˪˰ˬ0.13 ( ˭˦˵ ˪ˣ˷ ˟˥ˣ˶ˣ) ˭ˡˬˣ˞

 ˰˴ˣˬˬ˭˦˵ ˬ-1.3 ˬ' (˭˩ ˣˬ˩ˣ ,˵˟ ˢ˩ˣˬˮ ˫˧˸ˬ˴ ˸ˣ˲˧˲˴ ˫˰ ˫˧˰˦)ˬ ˸ˣ˥˲-0.006 ( ˪ˣ˷ ˟˥ˣ˶ ˨˞

 ˭˦˵) ˡ˰ ˧˪ˬ˧ˮ˧ˬ ˭ˡˬˣ˞0.6 ˬ' ( ˪ˣˡˠ ˨˶ˣ˞ ˰ˣ˲˧˷ˣ) ˪˰ˬ ˧˟˶ˬ ˭ˡˬˣ˞9.5%.( 

˨ˡ˧˞ˬ , ˸ˣˢˣ˟ˠ ˸ˣ˶˧ˢˬ ˸ˣˬ˶) ˪˷ ˸ˣˠ˧˶˥15-20 ˬ˵"˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˪˰ˬ ˷ ( ˫˰ ˫˧˰˦˵˟ ˣ˲˴ˮ

˸ˣ˧˶˦ˬˣ˞˧ˠ ˸ˣ˧˰˟ ˞˪˪ˣ ˸˧ˮˣˮ˧˟ ˫˧˸ˬ˴ ˸ˣ˲˧˲˴ ;˧˰˦˵˟ ˶˴ ˪ˣ˷ˣ ˢ˩ˣˬˮ ˫˧˸ˬ˴ ˸ˣ˲˧˲˴ ˫˰ ˫) ˭ˡˬˣ˞

 ˡ˰ ˧˪ˬ˧ˮ˧ˬ0.3 ˬ'( ;ˢ˩ˣˬˮ ˫˧˸ˬ˴ ˸ˣ˲˧˲˴ ˫˰ ˫˧˰˦˵˟ ˸˧˵˲ˣ˞ ˸ˣ˧ˬˣˬ˵˰ ˞˪˪ˣ , ˟ˣ˦ ˟˴ˬ ˫˰ ˫˵˪˥

ˢ˵˰ˬ ˞˪˪ ˨˶ˡˢ ˧ˡ˧˴ ˪˷  ˟˥˶ ˪ˣ˷ˣ) ˪˰ˬ ˧˟˶ˬ ˭ˡˬˣ˞2.5 ˬ' .(˭˩ ˣˬ˩ , ˸ˣˢˣ˟ˠ ˸ˣ˶˧ˢˬ ˸ˣˬ˶

 ˡ˥ˣ˧ˬ˟) ˪˰ˬ ˸ˣˠ˧˶˥20 ˬ˵"˷ (˲˧˲˴ ˫˰ ˫˧˰˦˵˟ ˣ˲˴ˮˢ˩ˣˬˮ ˫˧˸ˬ˴ ˸ˣ , ˟˥˶ ˟˧˸ˮˢ ˶˷˞˩) ˭ˡˬˣ˞

 ˪˰ˬ ˧˟˶ˬ3.0 ˬ' ( ˟˥˶ ˪ˣ˷ˣ ˸ˣ˧˶˦ˬˣ˞˧ˠ ˸ˣ˧˰˟ ˞˪˪ ˫˧˰˦˵˟ ˣ˞) ˪˰ˬ ˧˟˶ˬ ˭ˡˬˣ˞2.5 ˬ'.( 

)2 ( ˣ˥˸ˣ˲ ˸ˣ˶˧ˢˬˢ ˡˡˬ ˭˧˟˪ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˭˧˟ ˶˷˵ˢ ˧ˣ˦˧˟˪ ˢ˧˯˶ˠ˶ ˧˪ˡˣˬ˟˶-˸˧ˮ˸˷ˬ .ˢ˯" ˩

˫˧˪ˡˣˬ ˢ˷ˣ˪˷ ˣ˥˸ˣ˲ ,˪˰ ˮ˧˧˲˞ˬ ˪˷ ˫˧ˮˣ˷ ˫˧˟˩˶ˢ ˨ˬ˯˫ˢ˷ ˸˧˸˷˸ˢ ˧ :1- ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˪˩ 

)˫˧˦˪˥ˣˬˢ ˫˧˩˶˰ˢ( ;2-  ˫˧˶˥˟ˮ ˸˧˸˷˸ ˧ˮ˧˧˲˞ˬ)˫˧˦˪˥ˣˬˢ ˫˧˩˶˰ˢ ( ˸ˮ˧˥˟ ˸ˣ˟˵˰˟ ˣ˶ˡˠˣˢ˷

 ˢ˶˧˥˟ˣ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˭˧˟ ˸ˣ˧˴˪˶ˣ˵"ˠ˧˴ˮ "ˢˢˣ˟ˠ ˢ˧˴˪˶ˣ˵˟ ˣ˞˴ˬˮ˷ ˫˧ˮ˸˷ˬ ˸˴ˣ˟˵ ˪˩˪ ;3-  ˪˩

ˬ ˸ˣ˧˶ˣˠ˦˵ ˧˲˪ ˠˣ˪˧˲ ˧ˤˣ˥˞˟ ˫˧˞˦ˣ˟ˬˢ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ˸ˣ˶ˡˠˣ) . ˫˰ ˫˧˪ˡˣˬˢ61%-67%  ˪˷

˸˶˟˯ˣˬ ˸ˣˮˣ˷.( ˧˩ ˞˴ˬˮ ˫˧˪ˡˣˬˢ ˸ˮ˧˥˟ ˸ˣ˟˵˰˟: 
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-  ˸ˣ˶˧ˢˬˢ ˡˡˬˢ˪ˣ˰ ˪ˣ˷ ˟˥ˣ˶˟ ˢ˧˪˰ ˫˰ ˸ˣ˥˧˦˟ˢ ˸ˣ˵˰ˬ ˞˪˪ ˨˶ˡˢ ˧ˡ˧˴ ˟˴ˬ ˡˡˬ˟ ˢ˧˪˰ ˫˰ˣ ,

˶˵˥ˬ˟ ˣˬ˞˸ˣˢ˷ ˫˧˪ˡˣˬˢ ˪˩˟ ˸˧˟˵˰ ˢ˸˧ˢ ˸ˣ˶˧ˢˬ ˪˰ ˢ˪˞ ˸˧˸˷˸ ˧ˮ˧˧˲˞ˬ ˸˰˲˷ˢ ˶˷˞˩ . 

- ˨ˡ˧˞ˬ ,˶˧ˢˬˢ ˡˡˬ ˸ˣˡ˶ˣ˧  ˢ˰ˣˮ˸ˢ ˥˲ˮ˟ ˢ˧˪˰ ˫˰)˫˧˪ˡˣˬˢ ˪˩˟ ˧˟˵˰ ˞˴ˬˬ ( ˢ˧˪˰ ˫˰ ˫ˠˣ

 ˰˦˵ ˨˶ˣ˞˪ ˫˧˸ˬ˴ˢ ˸ˣ˲˧˲˴ ˡˡˬ˟)ˢ˷ˣ˪˷ ˨ˣ˸ˬ ˫˧˪ˡˣˬˢ ˧ˮ˷ ˪˷ ˞˴ˬˬ .( 

-  ˦˵˲˞ ˪˰ ˢ˰˧˟˴ˬ ˶˷˞ ˫˧˪ˡˣˬ ˧ˮ˷˟ ˢ˰˲˷ˢ ˢ˞˴ˬˮ ˧˵˲ˣ˞ˢ ˯ˣ˧ˡ˶ˢ ˶ˣ˟˰˭˸ˬˬ  ˡˡˬ ˪˰

˧˵˲ˣ˞ˢ ˯ˣ˧ˡ˶ˢ ˸ˣ˥˩ˣˮ ˪˷ ˸ˣ˶˧ˢˬˢ ,˪˪˩˟ ,ˡ˶ ˫ˣ˧˵ ˪˷ ˣ˞ˡ˥ˣ˧ˬ˟ ˫˧ˮ˦˵ ˫˧˯ˣ˧ . 

- ˨˶ˣ˞˪ ˰ˣ˲˧˷ˢ ˧˟ˠ˪ , ˢ˷˰ˬ˪ ˶˷˞ ˫˧˩˶˰ ˧ˮ˷ ˣ˶ˬ˷ˮ ˢˤ ˭˧˧˲˞ˬ ˶ˣ˟˰ ˫˧ˮˣ˷˞˶ˢ ˫˧˪ˡˣˬˢ ˧ˮ˷˟

˸ˣ˶˧ˢˬˢ ˡˡˬ ˪˰ ˫˸˰˲˷ˢ ˸ˮ˧˥˟ˬ ˧ˮ˷ˢ ˸˞ ˡ˥˞ ˣ˪˶˦ˮ . ˪˷ ˢ˰˲˷ˢ ˢ˸ˢˣˤ ˧˷˧˪˷ˢ ˪ˡˣˬ˟ ˵˶

 ˡ˥ˣ˧ˬ˟ ˪ˣˡˠ ˨˶ˣ˞ ˰ˣ˲˧˷ ˸˧˶ˣˠ˦˵)8-10% ( ˦˵˲˞ ˫˰ ˢˢˣˤˬ ˶˷˞˭˸ˬˬ ˸ˣ˶˧ˢˬˢ ˪˰. 

-  ˪ˡˣˬ˟ ˶˷˞˩ ˸ˣ˧˷ˣˬ˧˷ ˸ˣ˞˴ˣ˸ ˣ˪˟˵˸ˮ ˞˪ ˸ˣ˶˧ˢˬ ˪˰ ˟˧˸ˮ ˟˥ˣ˶ ˸˰˲˷ˢ ˶ˣ˟˰1  ˧ˮ˷ ˣ˶ˬ˷ˮ

˸ˣ˶˧ˢˬˢ ˡˡˬ ˪˰ ˸˧˷˰ˬˢ ˣ˸˰˲˷ˢ ˸˞ ˣ˪˶˦ˮ˷ ˭˧˧˲˞ˬˢ ˧˩˶˰ , ˪ˡˣˬ˟˷ ˡˣ˰˟3  ˧˩˶˰ ˪˩˷ ˪˟˵˸ˢ

˸ˣ˶˧ˢˬ˟ ˢ˧˪˰ ˫˰ ˫˧ˢˣˤˬ ˭˧˧˲˞ˬˢ . 

- ˫˧˧˩ˮ˞ˢ ˫˧˯ˣ˧ˡ˶ˢ ˧˟ˠ˪ , ˪ˡˣˬ˟1  ˪˰ ˸˧˷˰ˬ ˢ˰˲˷ˢ ˢ˞˴ˬˮ ˞˪ ˸ˣ˶˧ˢˬˢ ˡˡˬ) ˣ˧ˢ ˪ˡˣˬˢ ˧ˬˡ˵ˬ

ˡˣ˞ˬ ˫˧ˮ˦˵( , ˪ˡˣˬ˟ ˫˧˶˧˟˯ˬˢ ˭˧˟ ˣ˪˪˩ˮ ˞˪ ˢ˪˞ ˫˧ˮ˧˧˲˞ˬ ˶˷˞˩2 . ˪ˡˣˬ˟3  ˭˸ˬˬ ˦˵˲˞ ˞˴ˬˮ

 ˫˧˧˩ˮ˞ˢ ˫˧˯ˣ˧ˡ˶ˢ ˪˷ ˫˧ˬ˧ˣ˯ˬ ˫˧˩˶˰ ˪˷ ˸ˣ˶˧ˢˬˢ ˡˡˬ ˪˰)˭ˣˠ˩ :˞ ˯ˣ˧ˡ˶ ˥ˣˣ˦˟ ˶ˣˬ˵ ˧˩ˮ2500-

4000 ˬ 'ˣ ˡ˰ ˥ˣˣ˦˟ ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶1500 ˬ' .(˸˞ˤ ˫˰ ,ˢ˯"˩  ˪˰ ˫˧˧˩ˮ˞ˢ ˫˧˯ˣ˧ˡ˶ˢ ˸˰˲˷ˢ

 ˸ˣ˶˧ˢˬˢˢ˥˧ˮˤ˩ ˸˶˧˧˦˴ˬ. 

˱˯ˣˮ˟ ,˧˩ ˞˴ˬˮ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˸˰˲˷ˢ ˪˷ ˸˟˪ˣ˷ˬˢ ˢˮ˧˥˟˟ , ˶˸ˣ˧ ˫˧˩ˣˬˮ ˢ˰ˣˮ˸ ˧˥˲ˮ˟)˭ˣˠ˩ :

 ˡ˰10,0 ˱˪˞ ˢˬˬ˧˟ ˟˩˶ ˧˪˩( ,˪ˣ˷ ˟˥ˣ˶ ˪˷ ˸˧˷˰ˬ ˢ˰˲˷ˢ ˸ˬ˧˧˵ ˸ˣ˶˧ˢˬˢ ˡˡˬ ˪˰ , ˧ˡ˧˴ ˟˴ˬ

ˢ˵˰ˬ ˞˪˪ ˨˶ˡˢ ,˰˦˵˟ ˫˧˸ˬ˴ˢ ˸ˣ˥˩ˣˮ .˩˭˩ ˣˬ , ˸ˣ˶˧ˢˬˢ ˸ˠ˧˶˥ ˪˰ ˢ˪˞ ˫˧ˮ˧˧˲˞ˬ ˸˰˲˷ˢ

 ˫˧˩ˣˬˮ ˢ˰ˣˮ˸ ˧˥˲ˮ˟ ˶˸ˣ˧ ˸˧˸ˣˢˬ)˭ˣˠ˩ :3,0 ˢˬˬ˧˟ ˟˩˶ ˧˪˩ ˱˪˞ .(˸˞ˤ ˫˰ , ˫˧ˮ˧˧˲˞ˬ ˸˰˲˷ˢ

˭ˣˠ˩ ˧˵˲ˣ˞ˢ ˫ˣ˵˰ˢ ˪˷ ˸˶˩˧ˮ ˸ˣ˥˩ˣˮ ˫˰ ˫˧˰˦˵˟ ˶˟ˣˡˬ ˶˷˞˩ ˸ˬ˪˰ˮ ˢ˪˞ :-˟50%  ˶˸ˣ˧ ˣ˞

˰˦˵ˢ ˨˶ˣ˞ˬ. 

)3 (ˣ˶ˤ˥ˣ˷ ˶˵˥ˬˢ ˧˰˦˵˪ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˸˰˟˶˞ ˨ˬ˯ ˪˰ :˟˧˸ˮ ˟˥ˣ˶ , ˟˥ˣ˶

˪ˣ˷ ,˧˩˶ˣ˞ ˰ˣ˲˧˷ˣ ˧˵˲ˣ˞ ˫ˣ˵˰ , ˧ˮˡˬˣ˞ ˭ˢ ˣ˟˷ˣ˥ ˶˷˞˩˰˦˵˪ ˭˩˸ˢ ˸ˣ˶˧ˢˬ ˣ˪ˣ˩ )˰˴ˣˬˬ , ˸˧˦˯

˭˵˸ ,˨˶˰ ˧˪ˬ˧ˮ˧ˬ ,˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˧˩˶˰ ˪˷ ˧˟˶ˬ ˨˶˰ (˧ˡˡˬ ˭ˢˣ  ˭˩˸ˢ ˸ˣ˶˧ˢˬ ˪˷ ˸ˣˮ˸˷ˢ ˨˶ˣ˞˪

˰˦˵ .˞ ˸˪˪ˣ˩ ˫˧ˡˡˬˢ ˪˷ ˢˮˣ˶˥˞ˢ ˢ˴ˣ˟˵ˢ ˸ ˧˲˪ ˫˧˶˵ˬˢ ˧ˤˣ˥˞˷ˣ˪˷  ˸ˣ˧˶ˣˠ˦˵ ˪˷ ˸ˣ˶ˡˠˣˬ

˭˩˸ˢ ˸ˣ˶˧ˢˬ ˧˷˶˲ˢ ) ˡ˰10 ˬ˵"˷ ,10-20 ˬ˵"˷ , ˪˰ˬ20 ˬ˵"˷ , ˸ˣ˧˟˵˰ ˪˷ ˢ˶ˡˠˢ˪ ˫˞˸ˢ˟

ˢ˟ˣ˦ ˭˩˸ ,ˢ˩ˣˬˮˣ ˸˧ˮˣˮ˧˟ ,˸˧˰ˣ˴˵ˬˢ ˸ˣ˶˲˯˟( ,˶˷˞  ˸ˮ˧˥˟ ˸ˣ˟˵˰˟ ˣ˩˶˰ˣˢˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢˣ˧ ˸

ˢ ˭˩˸˟˫˧˶˴˵ ˫˧˰˦˵ˬ  ˨ˣ˸˟ ˫˧˟˵ˣ˰ ˪˩˰˦˵. ˢ˞˴ˣ˸˩, ˰˦˵ ˪˩ ˶ˣ˟˰ ˶˵˥ˬ, ˢ˯ ˣ˪˟˵˸ˢ" ˩28 

ˣ˶˧ˢˬ ˪˷ ˫˧ˡˡˬˣ˧˭˩˸ˢ ˸. 

 ˪˰ ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰˟ ˶˩˧ˮ ˧ˮˣ˷ ˢ˸˞˶ˢ ˶˵˥ˬˢ ˧˰˦˵˟ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˧˰˴ˣˬˬ ˪˷ ˸ˬˡ˵ˣˬ ˢˮ˧˥˟

˫˧ˮˣ˷ ˸˧˸˷˸ ˧ˮ˧˧˲˞ˬ ˨ˬ˯ .˶˸˧ˢ ˭˧˟ , ˣ˧ˢ ˪ˣ˷ ˟˥ˣ˶ˣ ˟˧˸ˮ ˟˥ˣ˶ ˧˲˪ ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰ˢ˶˸ˣ˧ ˫˧˩ˣˬˮ 

˶ ˧˲˪ ˫˧ˮˡˬˣ˞ˢ ˫˸ˣ˞ ˸ˬˣ˰˪˨˶ˣ˞˪ ˰ˣ˲˧˷ˣ ˧˵˲ˣ˞ ˯ˣ˧ˡ .˭˩ ˣˬ˩ , ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˧˷˶˲ˢ ˸ˮ˧˥˟ˬ
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˶˵˥ˬˢ ˧˰˦˵˟ , ˶˩˧ˮ˪˷ ˶˸ˣ˧ ˟˥˶ ˶ˣˤ˧˲  ˸ˬˣ˰˪ ˪ˣ˷ ˟˥ˣ˶ˣ ˟˧˸ˮ ˟˥ˣ˶ ˨ˬ˯ ˪˰ ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰ˢ

˰ˣ˲˧˷ˢˣ ˯ˣ˧ˡ˶ˢ ˧ˮ˧˧˲˞ˬ. 

 ˸˦˧˷˟ ˶˵˥ˬˢ ˧˰˦˵ ˠˣˣ˧˯CART ˪˰- ˪˰ˣ˲˟ ˸ˣ˶˧ˢˬˢ ˡˡˬ ˧˩˶˰ ˧˲- ˢ ˭ˣˤˣ˥˞ˢ-85  ˸ˣ˧ˣ˶˧ˢˬ ˪˷

˧˯ˮˢˢ˰ ,˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˧ˡˡˬ ˨ˬ˯ ˪˰ˣ ,˶˩˧ˮ ˵˪˥ ˧˩ ˢ˞˶ˢ  ˪˰ ˣ˰˧˲˷ˢ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˧ˡˡˬˬ

˸ˣ˧ˮˠˣˬˣˢˢ ˸ˣ˴ˣ˟˵˪ ˫˧˰˦˵ˢ ˸˵ˣ˪˥ ) ˫˰ ˢˤ ˪ˡˣˬ68% ˸˶˟˯ˣˬ ˸ˣˮˣ˷ .( ˧˩ ˞˴ˬˮ ˶˸˧ˢ ˭˧˟ ˸ˣˬ˶

 ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˸ˣ˩ˣˬˮ)ˢ ˭ˣˤˣ˥˞ˢ-85  ˡ˰70 ˬ˵"˷ (˫˰ ˫˧˰˦˵˟ ˣ˲˴ˮ ˨ˣˬˮ ˰˴ˣˬˬ  ˪˷

ˣ˶˧ˢˬ ˭˩˸ˢ ˸˪ˣˡˠ ˶ˣˤ˧˲ˣ ˰˦˵ ˨˶ˣ˞˪ ˭˩˸ˢ ˸ˣ˶˧ˢˬ ˧ˮˡˬˣ˞ ˪˷ , ˟˧˸ˮ ˟˥ˣ˶ ˪˷ ˫˧ˮ˧˧˲˞ˬˢ ˧˲˪

˧˵˲ˣ˞ ˯ˣ˧ˡ˶ˣ ,ˣˮ˧˧ˢˡ ,˰˦˵ ˨˶ˣ˞˪ ˧˟˥ˣ˶ˢ ˨˸˥˟ ˢ˪ˣˡˠ ˸ˣˮ˸˷ˢˣ ˸˶˩˧ˮ ˸ˣ˧ˬˣˬ˵˰ ˫˰ ˫˧˰˦˵˟ . 

˨ˡ˧˞ˬ , ˸ˣˢˣ˟ˠ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ)ˢ ˭ˣˤˣ˥˞ˢ-85  ˪˷100 ˬ˵"˶˸ˣ˧ ˣ˞ ˷ ( ˰˴ˣˬˬ ˫˰ ˫˧˰˦˵˟ ˣ˲˴ˮ

˪˷ ˢˣ˟ˠ ˧˵˲ˣ˞ˢ ˯ˣ˧ˡ˶ˢ ˧˲˪ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ , ˫˧˶˵ˬ ˪˷ ˫˧˩ˣˬˮ ˫˧ˤˣ˥˞ˣ ˫˧˶˩˧ˮ ˫˧˷˶˲ˢ ˫˰

˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ˟  ˣ˞˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ˟ ˫˧ˮ˦˵ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˪˷ ˫˧ˢˣ˟ˠ ˫˧ˤˣ˥˞,  ˫˧˰˦˵ˬ˟

˫˧˟˵ˣ˰ˢ ,˪ˣ˷ ˟˥ˣ˶ ˣ˞ ˟˧˸ˮ ˟˥ˣ˶ ˧˲˪ .˶ˬˣ˪˩ , ˫˧˰˦˵˶˸ˣ˧ ˫˧˶˷˧ ,˫˧˧˵˲ˣ˞ ˫˧ˬˣ˵˰ ˦ˣ˰˧ˬ ˫˰ , ˶˷˞

 ˫˧ˮ˧˧˲˞˸ˬ ˢ˞˶ˬ˟ ˫ˠ˶˸ˣ˧ ˰ˣ˟˵ ˟˥ˣ˶˪ ˨˸˥ˢ ˪˷ ,˸ˣˢˣ˟ˠ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ ˫˧ˮ˧ˬˤˬ , ˸ˣ˪ˣ˰ ˶˷˞

˟20-30 ˬ˵"˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˪˰ˬ ˷ . 

˨˷ˬˢ˟ ,˟˶ ˠˣˣ˧˯- ˶˵˥ˬˢ ˧˰˦˵ ˪˷ ˧ˮ˸˷ˬ˟˸˦˧˷ cluster analysis  ˪˰ ˰˧˟˴ˢ˷ˬ˥  ˸ˣ˴ˣ˟˵

 ˸ˣ˧ˮˠˣˬˣˢ)˫˧˶˦˯˪˵ ( ˸ˬ˶ˣ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˸ˣˮˣ˷ˢ ˸ˣˬ˶ˢ ˧˲˪ ˫˧˰˦˵ˢ ˪˷ ˪˷ ˸ˣˮ˸˷ˢ

˫˧˰˦˵ˢ ˧ˮ˧˧˲˞ˬ ,˶˷˞˩  ˸ˣ˴ˣ˟˵1-2 ˣ ˶˸ˣ˧ ˸ˣ˩ˣˬˮ ˭˩˸ ˸ˣˬ˶˟ ˸ˣˮ˧˧˲˞˸ˬ/˟ ˣ˞ ˸ˣˮ˸˷ˢ ˪˷ ˸˶˩˧ˮ

˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˟ˣ˶ ˰˦˵ ˨˶ˣ˞˪ , ˸ˣ˴ˣ˟˵˷ ˡˣ˰˟3-5  ˫˰ ˸ˣˢˣˤˬˣ ˶˸ˣ˧ ˸ˣˢˣ˟ˠ ˭˩˸ ˸ˣˬ˶/ ˣ˞

˰˦˵ ˨˶ˣ˞˪ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˪˷ ˶˸ˣ˧ ˢ˩ˣˬˮ ˸ˣˮ˸˷ˢ. 

˱ˣ˯˟˪ , ˸ˮ˧˥˟ ˢ˩˶˰ˮˢˬ ˪˷ ˢ˰˲˷ˢ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢ ,"˰ ˧ ˸˶ˤˣ˥ ˢˬ˞˸ˢ

˟˶ˢ ˪ˡˣˬˢ ˪˷-˧˶˵˧˰ˢ ˸ˣ˶˧ˢˬˢ ˡˡˬ ˭˧˟˪ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˭˧˟ ˶˷˵ˢ ˧ˣ˦˧˟˪ ˧˶˦ˬ˶˲ , ˶˷˞˩

 ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˡˡˬ ˫ˠ ˱˯ˣˮ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˸ˬ˧˷˶˪- ˶˦˯˪˵ˢ ˶˲˯ˬ . ˪˟˵˸ˢ˷ ˪ˡˣˬˢ ˧˲˪

) ˸˶˟˯ˣˬ ˸ˣˮˣ˷ ˫˰69%( , ˫˧˰˦˵ ˸ˣ˴ˣ˟˵3-5 ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ˟ ˢ˧˪˰ ˫˰ ˸ˣˢˣˤˬ , ˸ˬˣ˰˪

 ˢ˴ˣ˟˵1 , ˢ˴ˣ˟˵ ˶˷˞˩2 ˸ˣ˶˧ˢˬ˟ ˢˡ˧˶˧ ˫˰ ˢˢˣˤˬ .˶ˬˣ˪˩ , ˶˧˟˯ˬˢ ˪ˡˣˬ˟ ˢˢˣˤ˷ ˢ˰˲˷ˢˢ ˭˲ˣ˞

˫˞ˣ˸ ˸ˣ˧ˣ˰ˬ˷ˬˢ ˸˞  ˣ˪˟˵˸ˢ˷ ˫˧˰˦˵ˢ ˸ˣ˴ˣ˟˵ ˪˷˫ˡˣ˵ . 

˭˞˩ˬ ,˟ ˸ˣˮ˧˧˲˞˸ˬˢ ˫˧˰˦˵ˢ ˸ˣ˴ˣ˟˵ˣ ˶˸ˣ˧ ˸ˣˢˣ˟ˠ ˭˩˸ ˸ˣˬ˶/˷ ˶˸ˣ˧ ˢ˩ˣˬˮ ˸ˣˮ˸˷ˢ ˣ˞ ˧ˮ˧˧˲˞ˬ ˪

˰˦˵ ˨˶ˣ˞˪ ˸˧˸˷˸ˢ ,˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ˟ ˢ˧˪˰ ˫˰ ˸ˣˢˣˤˬ , ˫˧˰˦˵ˢ ˸ˣ˴ˣ˟˵ ˶˷˞˩

ˣ ˶˸ˣ˧ ˸ˣ˩ˣˬˮ ˭˩˸ ˸ˣˬ˶˟ ˸ˣˮ˧˧˲˞˸ˬˢ/ ˸ˣˮ˸˷ˢ˟ ˣ˞˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˟ˣ˶ ˪˷ ˸˶˩˧ˮ ˰˦˵ ˨˶ˣ˞˪ ,

˸ˣ˶˧ˢˬ˟ ˢˡ˧˶˧ ˫˰ ˸ˣˢˣˤˬ. 

ˢ˯"˩ ,ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬˣ ˟ˣ˦ ˭˩˸ ˭˧˟ ˸˶˩˧ˮ ˢˬ˞˸ˢ ˪˰ ˰˧˟˴ˢ ˶˵˥ˬˢ ˸ˣˢˣ˟ˠ ,˨˲ˢ˪ˣ , ˭˧˟ ˶˷˞˩

˭ˣˠ˩ ˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧˴ˣ˪˧˞ˢ ˣ˞˴ˬˮ ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˫˧˧˶˵˧˰ˢ ˫˧ˮ˸ˬˬˢ : ˪˷ ˸ˣ˥˩ˣˮ

˫˧ˢˣ˟ˠ ˫˧˧˩˶ˣ˞ ˫˧˰ˣ˲˧˷ ˣ˞ ˫˧ˮ˦˵ ˫˧˧˵˲ˣ˞ ˫˧˯ˣ˧ˡ˶ .˱˯ˣˮ˟ , ˢˮ˷˧ ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰

˨˶ˡ˟ ˢ˰ˣˮ˸ˢ ˥˲ˮ ˪˷ ˸˧˟˵˰ ˢ˰˲˷ˢ ,˫˧˸ˬ˴ˢ ˸ˣ˲˧˲˴ ,˟˴ˬˣ ˪ˣ˷ ˟˥ˣ˶ ˸ˣ˵˰ˬ ˞˪˪ ˨˶ˡˢ ˧ˡ˧˴ . 
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 l.˸ˣ˩ˣˬˮˣ ˸ˣˢˣ˟ˠ ˸ˣ˧ˣ˶˧ˢˬ ˫˰ ˫˧˩˶ˡˢ ˧˰˦˵ ˪˷ ˸˧˯ˡˮˢ ˢ˵˧ˡ˟ 

 ˪˷ ˡ˥ˣ˧ˬ˟ ˸ˣˢˣ˟ˠˣ ˸ˣ˩ˣˬˮ ˸ˣˠ˧˶˥˟ ˫˧ˮ˧˧˲˞˸ˬ ˶˷˞ ˶˵˥ˬˢ ˧˰˦˵˟ ˨˶˰ˮ ˧˪˞ˣ˦˶˧ˣ ˧˯ˡˮˢ ˶ˣ˧˯

˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ .˟˸ˢˬ ˨˶ˡˢ ˧˰˦˵ ˸˶˷˰ ˧ˮ˧˧˲˞ˬ˟ ˸ˣˮˮˣˢ˩ˣˬˮˢ ˸ˣ˶˧ˢˬˢ ˧˪˰˟  ˧˩ ˢ˪˰

ˢ˸˥˲ˢ˪ ˣ˶˧ˢˬ˟ˣ˧ˢ˰˧˯ˮˢ ˸ ˢ˪˞ ˫˧ˮ˧˧˲˞ˬ ˣˬ˶˸ : ˪˷ ˢˢˣ˟ˠ ˸ˣ˥˧˩˷˫˧˸ˬ˴ ˫˧˧ˮ˷ˬ ˰˦˵ ˨˶ˣ˞˪ ,

˫˧˶˴ ˫˧˧˪ˣ˷ ,˫˧ˮ˦˵ ˫˧˯ˣ˧ˡ˶˟ ˫˧˟˶ ˫˧˪ˣ˸˧˲ ,ˢˣ˟ˠ ˧˩˶ˣ˞ ˰ˣ˲˧˷ , ˫ˣ˧˵ ˪ˣ˷˪ ˶˟˰ˬ ˸ˣ˥˧˦˟ ˸ˣ˵˰ˬ

˶˴ ,˟˩˶˪ ˦˪˲ˬˢ ˶ˣˤ˞ ˪˷ ˶˴ ˟˥ˣ˶ˣ.  

˨ˡ˧˞ˬ ,ˢ ˸˶˷˰ ˧ˮ˧˧˲˞ˬ ˸ˮ˧˥˟ˬ˧˰˦˵ ˫˴ˬˮ ˢˢˣ˟ˠˢ ˸ˣ˶˧ˢˬˢ ˧˪˰˟ ˞˧˩ ˣ˶˧ˢˬ˪ˣ˧ˢˣ˟ˠ ˢ˰˧˯ˮ ˸˸ˣ 

˫˧˞˟ˢ ˫˧ˮ˧˧˲˞ˬˢ ˫˧ˬ˶ˣ˸ :˫˧˩ˣˬˮ ˢ˰ˣˮ˸ ˧˥˲ˮ , ˦ˣ˰˧ˬ˫˧˸ˬ˴ ˫˧˧ˮ˷ˬ ,˫˧˟˥˶ ˫˧˧˪ˣ˷ , ˦˰ˬ

˫˧˪ˣ˸˧˲ ,˨˶ˣ˞˪ ˫˧˰ˣ˲˧˷ ˦˰ˬ ,˸ˣ˥˧˦˟ ˸ˣ˵˰ˬ ˦˰ˬ ˨˶ˡˢ ˧ˡ˧˴˟ )˨˶ˣ˴ ˫ˢ˟ ˭˧˞ ˧˩( , ˸ˣ˵˰ˬ

˫˧ˮ˵˸ˣˬˢ ˟˥˶ ˪ˣ˷˪ ˶˟˰ˬ ,˦˪˲ˬˢ ˶ˣˤ˞ ˪˷ ˶˩˧ˮ ˟˥ˣ˶ˣ . 

˞˴ˬˬ˧˪ˣ˰ ˣ˪˞ ˫˧ ˧˞˴ˬˬ ˫˰ ˡ˥˞ ˢˮ˵˟ ˫˧˯ˡˮˢˢ ˭ˣ˧ˠ˧ˢˢ ˫˰ˣ ˸ˣ˶˲˯ˢ .˸˞ˤ ˫˰ , ˫˧˰˦˵ˢ ˫ˠˡˬ˟

˭˥˟ˮ˷ ˞˴ˬˮ ˞˪ s ˪˷ ˢ˰˲˷ˢ ˟˥ˣ˶˟˧˸ˮ ,˶˷˞˩ ˪˰-˸ˣ˶˲˯ˢ ˧˲,  ˸ˣ˶˧ˢˬ ˫˰ ˶˷˵˸ˬ ˶˴ ˟˧˸ˮ ˟˥ˣ˶

ˢ˩ˣˬˮ ,ˢˣ˟ˠ ˸ˣ˶˧ˢˬ ˫˰ ˟˥˶ ˟˧˸ˮ ˟˥ˣ˶ˣ s. 

 s.˸ˣ˥˧˦˟ˣ ˸ˣ˶˧ˢˬ ˭˧˟ ˶˷˵ˢ ˸ˮ˧˥˟ ,˶˵˥ˬˢ ˧˰˦˵˟ 

˧˲˞ˬ ˪˰ ˰˧˟˴ˢ ˶˵˥ˬˢ ˫˧˩˶ˡˢ ˧˰˦˵˟ ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸ˡ˶ˣˢ˪ ˫˧ˬ˶ˣ˸ ˶˷˞ ˸˧˸˷˸ˢ ˧ˮ˧

ˡ˥ˢ-˸ˣ˧˪ˣ˪˯ˬ ,˪˞˶˷˧˟ ,˟˥ˣ˶˪ ˨˸˥ˢ ˧ˮ˧˧˲˞ˬ ˸˰ˮ˴ˢ˪ ˫˧˶ˣ˷˵ ˢ˪˞ ˫˧˩˶˰ ˶˷˞˩ , ˸˲˯ˣˢ

˫˧˸ˬ˴ ˧ˣ˟˧˶ ˣ˞ ˷˧˟˩ˢ ˧˞ˣˣ˸˪ ˸ˣ˧ˬˣˬ˵˰ .˸˞ˤ ˫˰ , ˫˰ ˫˧ˢˣˤˬ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ˟ ˢ˪˞˩ ˫˧˧ˣˮ˧˷

˷˧˟˩ˢ ˪˷ ˭˩˸ˢ ˸ˬ˶˟ ˢˡ˧˶˧ ,˶˷˞˩ ˫˧˩˶ˡˢ ˸ˣˮˣ˞˸˟ ˢ˧˪˰˪ ˞˧˟ˢ˪ ˫˧˧ˣ˷˰ ˫ˢ˷ ˷˷˥ ˫˧˧˵ . ˪˷˟

 ˸ˬ˶ ˸ˬˣ˰˪ ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˸˰˲˷ˢ˟ ˸˧˶˷˲˞ˢ ˢ˶˧˸˯˪ ˸˰ˡˣˬˢ

˫˧˩˶ˡˢ ˧˰˦˵ ˪˷ ˸ˣ˥˧˦˟ˢ , ˧˰˦˵˟ ˸ˣ˥˧˦˟ˢ ˸ˬ˶ˣ ˸ˣ˶˧ˢˬˢ ˸ˬ˶ ˭˧˟ ˶˷˵ˢ ˸ˮ˧˥˟ ˢ˩˶˰ˮ

˶˵˥ˬˢ .˫˧˩˶ˡˢ ˸ˣˮˣ˞˸ ˶ˣ˰˧˷ ˷ˬ˧˷ ˸ˣ˥˧˦˟ˢ ˡˡˬ ˶ˣ˸˟  ˨˯˩ ˨˶˰ˣˬ ˶˷˞ ˢ˰ˣ˯ˮ ˸ˡ˧˥˧˪

 ˫˧ˮ˷˟ ˸ˣˮˣ˞˸ˢ2010-2011 ˰˦˵˟ ˢ˰ˣˮ˸ˢ ˥˲ˮˣ ˰˦˵ ˨˶ˣ˞ ˧˵˪˥. 

˸ˣ˩ˣˬˮˢ ˸ˣ˧ˣ˶˧ˢˬˢ ˫˰ ˫˧˰˦˵ˢ ˸˴ˣ˟˵ ˧˩ ˞˴ˬˮ )ˣˮ˧˧ˢˡ ,ˢ ˭ˣˤˣ˥˞ˢ ˪˷ ˸˧˪˧˪˷ ˢˠ˧˶˥ ˫˰-85  ˪˷

˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˸ˬˣ˰˪ ˪˰ˣ˲˟ ˸ˣ˧ˣ˶˧ˢˬˢ ( ˫˰ ˸ˣˮˣ˞˸ˢ ˨˯ ˪˷ ˶˸ˣ˧ ˢˣ˟ˠ ˶ˣ˰˧˷ ˫˰ ˢˢˣˤˬ

˫˧˰ˠ˲ˮ  ˫˰ ˨˞˸ˣ˶ˣˬ˥ˢ ˸ˣˮˣ˞˸ˢ ˪˷ ˶˸ˣ˧ ˨ˣˬˮ ˶ˣ˰˧˷ , ˸ˣ˧ˣ˶˧ˢˬˢ ˫˰ ˫˧˰˦˵ˢ ˸˴ˣ˟˵ ˸ˬˣ˰˪

 ˸ˣˢˣ˟ˠˢ) ˫˧˰˦˵ˢ˸˶˩˧ˮ ˸˧˟ˣ˧˥ ˢˠ˧˶˥ ˫˰ , ˪˰ˬ20 ˬ˵"˷ ,ˢ ˭ˣˤˣ˥˞ˢ ˪˷-85  ˸ˣ˶˧ˢˬˢ ˸ˬˣ˰˪

˸˶˸ˣˬˢ .(˭˩ ˣˬ˩ , ˞˴ˬˮ ˸ˣ˩ˣˬˮˢ ˸ˣ˧ˣ˶˧ˢˬˢ ˫˰ ˫˧˰˦˵ˢ ˸˴ˣ˟˵˟˶˧˷˧ ˶˷˵  ˸ˣ˶˧ˢˬ˟ ˢ˧˪˰ ˭˧˟

ˣ˰˧˷ ˭˧˟˪ ˢ˰˧˯ˮˢ˸ˣˮˣ˞˸ˢ ˶ ,˸ˣ˶ˣˬ˥ˢ ˸ˣˮˣ˞˸ˢ ˟˶˵˟ ˶˸ˣ˧ ˵ˤ˥ ˫ˠ ˢ˧ˢ ˶˷˞ .˶ˬˣ˪˩ , ˧ˮˣ˸ˮ ˥ˣ˸˧ˮˬ

 ˢ˧˪˰ ˫˰ ˸ˣˢˣˤˬ ˶˸ˣ˧ ˸ˣˢˣ˟ˠ ˸ˣ˧ˣ˶˧ˢˬ˷ ˨˩˪ ˸ˬ˧ˣ˯ˬ ˸ˣˡ˰ ˢ˪˟˵˸ˢ ˶˵˥ˬˢ ˧˰˦˵˟ ˸ˣˮˣ˞˸ˢ

˭˩˪ˣ ˸ˣ˶ˣˬ˥ˢ ˸ˣˮˣ˞˸˟ ,˸ˣ˶˧ˢˬ˟ ˧ˣˮ˧˷ ˸˶˧˴˧˪ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˧ˣˮ˧˷˪ ˪ˣ˰˲˪ ˫ˣ˵ˬ ˷˧ . 

3 .˸ˣ˴˪ˬˢ ˶˵˥ˬˢ 

 ˶˵˥ˬˢ˪˰ ˰˧˟˴ˢ  ˧ˮ˧˧˲˞ˬ˸˧˸˷˸ˢ ˫˧˶ˣ˷˵ ˶˷˞ ˡ˥ˢ ˫˧˩˶ˡˢ ˧˰˦˵˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸ˡ˶ˣˢ˪-

˳˶˞˟ ˸ˣ˧˪ˣ˪˯ˬ . ˸ˠ˷ˢ˪ ˪˧˰ˣˢ˪ ˫˧˧ˣ˷˰ ˢ˪˞˩ ˸˧˸˷˸ ˧ˮ˧˧˲˞ˬ ˢˬ˞˸ˢ ˢ˟ˣ˦ ˭˧˟ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ 

˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢˣ, ˢˤ ˨˶ˡ ˠˣ˯˟ ,ˡ˥ ˫˧˩˶ˡ ˸˶˧˴˧˪ ˫ˣ˶˸˪ ˨˩˟ˣ-˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˸ˣ˧˪ˣ˪˯ˬ .

˧˸˷˸ ˧ˮ˧˧˲˞ˬ˫ˢ ˢ˪˞ ˸: 
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 *˨˶ˡˢ ˡ˴˟ ˦˪˲ˬˢ ˶ˣˤ˞ ˟˥ˣ˶ˣ ˪ˣ˷ ˟˥ˣ˶ ,˧˧˲˞ˬ ˪˷ ˶˸ˣ˧ ˫˧˩ˣˬˮ ˫˧˩˶˰ ˶˷˞˩ ˫˰ ˫˧ˢˣˤˬ ˢ˪˞ ˫˧ˮ

˸ˣ˶˧ˢˬ˟ ˢˡ˧˶˧; 

 * ˸ˣ˲˧˲˴˰˦˵ ˨˶ˣ˞˪ ˫˧˸ˬ˴ ,ˢ˧˪˰ ˶˷˞˩ ˸ˣ˶˧ˢˬ˟ ˢˡ˧˶˧ ˫˰ ˢˢˣˤˬ ˢˤ ˡˡˬ˟; 

 *˨˶ˣ˞˪ ˰ˣ˲˧˷ˣ ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ , ˶˸ˣ˧ ˢˢˣ˟ˠ ˸ˣ˥˩ˣˮ ˶˷˞˩ ˢ˪˞ ˫˧ˮ˧˧˲˞ˬ ˪˷˰˦˵ ˨˶ˣ˞˪  ˫˰ ˢˢˣˤˬ

˸ˣ˶˧ˢˬˢ ˪˰ ˭˸ˬˬ ˦˵˲˞. 

˭˩ ˣˬ˩ ,˫˧˧˪ˣ˷ ˸˶˴ˢ ˪˷ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˶˸ˣ˧ ˢ˵ˤ˥ ˢ˰˲˷ˢ ,˦˪˲ˬˢ ˶ˣˤ˞ ˸ˮ˦˵ˢ  ˸ˣ˲˧˲˴ ˣ˞

 ˫˧˸ˬ˴˶˸ˣ˧ ˢˢˣ˟ˠ , ˫˰ ˨˶ˡ ˧˰˦˵˟ ˶˸ˣ˧ ˷ˠ˶ˣ˸ ˢ˰ˣˮ˸ ˧˥˲ˮ˫˧ˢˣ˟ˠ ˞˪. 

˪˰ˣ˲˟ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˥ˣ˸˧ˮ ˸ˣ˟˵˰˟ ,ˡ˥ˢ ˫˧˩˶ˡ˟ ˧˩ ˸ˣ˲˴˪ ˷˧-˪˞˶˷˧˟ ˸ˣ˧˪ˣ˪˯ˬ,  ˸ˣ˧ˣ˶˧ˢˬ

 ˶˸ˣ˧ ˸ˣ˩ˣˬˮ ˢ˰˧˯ˮ- ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬ˪ ˫˞˸ˢ˟ ,˫˧˞˟ˢ ˫˧ˮ˧˧˲˞ˬˢ ˫˰ ˫˧ˢˣˤˬˢ ˫˧˰˦˵˟ ˣ˧ˢ˧: 

¶ ˸˶˩˧ˮ ˫˧˸ˬ˴ ˸ˣ˲˧˲˴ ,˩ ˸ˣˣˢˬ ˸ˣ˧ˮ˷ˬˢ ˸ˣ˷˧ˠˢ ˶˷˞˩-20% ˰˦˵ ˨˶ˣ˞ˬ; 

¶ ˶˴ ˪ˣ˷ ˟˥ˣ˶ ,-˩1.3 ˬ', ˰˴ˣˬˬ˟ ; 

¶ ˸˶˩˧ˮ ˸˧˵˲ˣ˞ ˸ˣ˧ˬˣˬ˵˰ ,˶˷˞˩ s ˫˧ˬˣ˵˰ˢ ˫˧˧˵˲ˣ˞) ˯ˣ˧ˡ˶ ˫˰ ˡ˰400 ˬ'( ˣˢˬ ˫˧ˣ ˷˧˪˷˩

˰˦˵ ˨˶ˣ˞ˬ ; 

¶ ˥˩ˣˮˣ˫˧˧˩˶ˣ˞ ˫˧˰ˣ˲˧˷ ˪˷ ˸˶˩˧ˮ ˸ ,˶˷˞˩  ˧˩˶ˣ˞ ˰ˣ˲˧˷) ˪˰ˬ3% ( ˢˣˣˢˬ-˩40%  ˨˶ˣ˞ˬ

˰˦˵ ; 

¶ ˨˶ˡˢ ˧ˡ˴˟ ˸ˣ˥˧˦˟ˢ ˸ˣ˵˰ˬ ˪˷ ˸˶˩˧ˮ ˸ˣ˥˩ˣˮ ,˶˷˞˩ ˫˧ˮ˵˸ˣˬ ˸ˣ˵˰ˬˢ ˩˟-60%  ˨˶ˣ˞ˬ

˰˦˵ ; 

¶ ˸ˣ˵˰ˬˢ ˫ˣ˵˧ˬ ˢ˰˯˧ˬˢ ˸˟˶˵˟ , ˫ˣ˥˸˟ ˞˴ˬ˧ˢ˪ ˫˧˶ˣˬ˞ ˸ˣ˵˰ˬˢ ˶˷˞˩ ˡ˰2 ˬ 'ˢ˴˵ˬ 

˟˧˸ˮˢ ; 

¶ ˢ ˞˪˪ ˢ˶˵ˬ˟ ˸ˣ˵˰ˬ ˫˧ˮ˵˸ˣˬˢ˨˶ˡˢ ˡ˴˟,  ˶ˣˤ˞ ˫ˣ˧˵ ˦˪˲ˬ˸˧˯˥˧ ˶˴ , ˡ˰ ˟˥ˣ˶˟3 ˬ'. 

 ˸˧˪˞ˣˤ˧ˣ ˢ˶˴ˢ ˶ˣ˴˧˪ ˫˧˪˵ˣ˷ ˶˷˞˩ ˭ˣ˟˷˥˟ ˸˥˵˪ ˳˪ˬˣˬ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˪˷ ˣ˪˪ˢ ˫˧ˮˡˬˣ˞ˢ ˸˞

/x˷˧˟˩ ˰˦˵˟ ˢ˰˧˯ˮˢ ˱˴˶˪ ˢ˰˶˲ˢ ˣ˞ ,˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˞ ˡ˧˶ˣˢ˪ ˸ˮˬ ˪˰. 

ˡ˰ ˞˴ˬ ˶˵˥ˬˢ˷ ˨˩˪ ˸ˣ˧ˣˡ˥ˢ ˫˧˩˶ˡˢ ˧˰˦˵-ˢ˧˪˰ ˫˰ ˸ˣˢˣˤˬ ˶˸ˣ˧ ˸ˣˢˣ˟ˠ ˸ˣ˧ˣ˶˧ˢˬ ˫˰ ˸ˣ˧˪ˣ˪˯ˬ 

˸ˣ˩ˣˬˮˢ ˸ˣ˧ˣ˶˧ˢˬˢ ˫˰ ˫˧˰˦˵ˢ ˸ˬˣ˰˪ ˸ˣ˶ˣˬ˥ˢ ˸ˣˮˣ˞˸˟ , ˸ˣ˧ˣ˶˧ˢˬˢ ˫˰ ˫˧˰˦˵ˢ ˸˴ˣ˟˵˟ ˶˷˞˩

 ˞˴ˬˮ ˸ˣ˩ˣˬˮˢ˶˧˷˧ ˶˷˵ ˸ˣˮˣ˞˸ˢ ˧˶ˣ˰˧˷ ˭˧˟˪ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ˟ ˢ˧˪˰ ˭˧˟ , ˶˸ˣ˧ ˵ˤ˥ ˫ˠ ˢ˧ˢ ˶˷˞

ˮˣ˞˸ˢ ˟˶˵˟˸ˣ˶ˣˬ˥ˢ ˸ˣ .˭˞˩ˬ , ˧ˣˮ˧˷ ˶ˣ˴˧˪ ˧ˡ˩ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ˟ ˫˧˧ˣˮ˧˷ ˰ˣ˴˧˟˪ ˫ˣ˵ˬ ˷˧

˫˧˷˧˟˩ˢ ˧˰˦˵ ˪˷ ˫˸ˣ˥˧˦˟ ˶ˣ˲˧˷˪ ˫ˠ ˫ˣ˶˸˧ ˶˷˞ ˸ˣ˶˧ˢˬ˟ . 

 ˸ˮ˧˥˟ˬ ˶˸ˣ˧˟ ˫˧˥˧˦˟ˬˢ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˪˷ ˢ˷˧ˠˢ ˸˞ ˫˧ˬˡ˵ˬˢ ˫˧˪˩ ˥ˣ˸˧˲" ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ

˭ˬ˴˰ ˸˞" ,ˡ˥ˢ ˫˧˩˶ˡ˟-˳˶˞˟ ˸ˣ˧˪ˣ˪˯ˬ ,˷ ˟˥ˣ˶ ˫ˢ˪ˣ ,˨˶ˡˢ ˧ˡ˧˴˟ ˦˪˲ˬˢ ˶ˣˤ˞ ˟˥ˣ˶ , ˸ˣ˥˩ˣˮ

ˢ˰˯˧ˬˢ ˸˟˶˵˟ ˸ˣ˥˧˦˟ˢ ˸ˣ˵˰ˬ , ˨˶ˣ˞˪ ˸ˣ˧ˮ˷ˬˢ ˸ˣ˷˧ˠˢ ˸ˣ˲˧˲˴˰˦˵ . ˸˶˴ˢ˫˧˧˪ˣ˷ , ˸˰ˮ˴ˢ

˦˪˲ˬˢ ˶ˣˤ˞ ,ˢ˰˯˧ˬˢ ˢ˴˵˪ ˸ˣ˵˰ˬ ˟ˣ˶˧˵ ,˸ˣ˧ˮ˷ˬˢ ˸ˣ˷˧ˠ˟ ˪ˣˡ˧ˠ ˰˦˵ ˨˶ˣ˞˪  ˸ˡ˶ˣˢ˪ ˣ˞˧˟˧

ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˣ˸ˣ˥˧˦˟ ˶ˣ˲˧˷˪ˣ ˰˦˵˟ . 

˱˯ˣˮ˟ ,˸ˬ˶ ˶ˣ˲˧˷˪ ˡ˥ ˨˶ˡ ˰˦˵ ˪˷ ˸ˣ˥˧˦˟ˢ-˸˧ˤ˥ ˸ˣˮˣ˞˸ ˸˰˧ˮˬ˪ ˫˧˰˴ˬ˞ ˫˷˧˧˪ ˷˧ ˸˧˪ˣ˪˯ˬ-

˸˧ˤ˥ ,˭ˣˠ˩ :˷˧˟˩ˢ ˤ˩˶ˬ˟ ˸ˣ˥˧˦˟ˢ ˸ˣ˵˰ˬ ˸ˮ˵˸ˢ ˣ˞ ˧˰˴ˬ˞ˢ ˢˡ˶˲ˢˢ ˣ˵ ˨˶ˣ˞˪ ˢˡ˰˶ˢ ˯˲ .
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˨˞ ˧˥˩ˣˮˢ ˶˵˥ˬ˟ ˣˮ˥˟ˮ ˞˪ ˢ˪˞ ˫˧˰˴ˬ˞ ,˫ˣ˥˸˟ ˶˟˦˴ˬˢ ˭ˣ˧˯˧ˮˢˣ ˸˧˰ˣ˴˵ˬˢ ˸ˣ˶˲˯ˢ ˧˲˪ , ˫ˢ

˸ˢ ˫ˣ˴ˬ˴˪ ˫˸ˣ˪˧˰˧ ˸˞ ˣ˥˧˩ˣˢˡ˥ˢ ˫˧˩˶ˡ˟ ˸ˣˮˣ˞-˸ˣ˧˪ˣ˪˯ˬ  . 

ˡ˥ˢ ˫˧˩˶ˡ˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˫˧˰˧˲˷ˬ˩ ˢˤ ˶˵˥ˬ˟ ˣ˞˴ˬˮ˷ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˧ˠˣ˯- ˸ˣ˧˪ˣ˪˯ˬ

˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬ˪ ˫˞˸ˢ˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˫˰ ˫˧ˢˣˤˬˢ ˫ˢ˧˩˶˰ˣ , ˸˶˧˴˧˟ ˭ˣ˟˷˥˟ ˥˵˪˧ˢ˪ ˫˧˩˧˶˴

˸˷˶˟ ˸ˣ˧ˣ˶˧ˢˬˢ ˸˰˧˟˵ ˪˷ ˢ˷ˡ˥ˢ ˸ˣ˧ˮ˧ˡˬˢ ˫ˣ˷˧˧˪ ˫˧˧˯ˡˮˢ ˫˧˪˩ ˳˶˞˟ ˫˧˩˶ˡˢ , ˸ˣ˧˥ˮˢˢ ˧˲˪

)2010 .(˭˩ ˣˬ˩ , ˸ˣ˧˥ˮˢˢ ˸ˣ˷˧˶ˡ ˸˞ ˭ˣ˥˟˪ ˫˧˞˟ ˶˷˞˩ ˢˤ ˶˵˥ˬ ˧˞˴ˬˬ˪ ˯˥˧˧˸ˢ˪ ˫ˣ˵ˬ ˷˧

ˡ˥ˢ ˫˧˩˶ˡˢ ˭˩˸˪ ˸ˣˬ˧˧˵ˢ-˳˶˞˟ ˸ˣ˧˪ˣ˪˯ˬ , ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˶˸ˣ˧ ˢ˟ˣ˦ ˢˬ˞˸ˢ ˸˶˧˴˧˪ ˶˷˵ˢ˟

ˡˣ˰˧ˢ ˸ˣ˧ˣ˶˧ˢˬˣ ˢ˰˧˯ˮˢ ,ˡ˰ˣ˧ˬˢ ˫˧ˬ˧˧˵ˢ ˫˧˷˧˟˩˟ ˭ˢˣ ˫˧˷ˡ˥ˢ ˫˧˷˧˟˩˟ ˭ˢˠˣ˶ˡ˷˪ ˫˧. 
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1 .˞ˣ˟ˬ ˸ˣ˶˲˯ ˶˵˯ˣ 

1.1 .˶˵˥ˬ˪ ˰˵˶ 

1.1.1 .˭ˣ˩˧˯ ˫˶ˣˠ˩ ˸ˣ˶˧ˢˬ 

˸˰˲˷ˢ  ˸ˣ˶˧ˢˬˢ˩ ˰˧˶˩ˬ ˫˶ˣˠ˭ˢ ˟ˣ ˸ˣˮˣ˞˸ˢ ˸ˣ˷˥˶˸ˢ ˸ˬ˶˟ ˭ˢ˫˧˟˶ ˫˧˶˵˥ˬ˟ ˢˮ˥˟ˮ ˭˸˶ˬˣ˥ 

)Shinar ,1998 ;Lynam and Hummel ,2002 ;OECD ,2006 ;Aarts and Van Schagen ,2006(. 

˭ˢ ˸ˣ˥˧˦˟ˢˣ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˶˷˵ˢ ˶ˣ˞˧˸˪ ˡˣ˯˧ˢ ˸ˣˮ˟ˢ ˧˩ ˢ˪ˣ˰ ˣ˪˞ ˫˧˶˵˥ˬˬ : 

¶  ˸ˣ˧ˢ˪ ˸ˣ˶˟˸˯ˢˢ ˫˰ˣ ˢ˰˧ˠ˲ˢ ˸˶ˬˣ˥ ˫˰ ˸ˣ˶˧˷˧ ˸ˣ˶˷˵˸ˬ ˸ˣˢˣ˟ˠ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ

ˢˮˣ˞˸˟ ˟˶ˣ˰ˬ . 

¶ ˢˮˣ˷ ˭ˢ˪˷ ˶˧˷˧ˢ ˫˶ˣˠˢ˷ ˸ˣ˟˶ ˸ˣˮˣ˞˸˪ ˧ˮˣ˧ˮ˷ ˫˶ˣˠ ˢˣˣˢˬ ˸ˤ˶˲ˣˬ ˸ˣ˶˧ˢˬ . 

¶ ˣˤ˧˲˸ˣˮˣ˞˸˪ ˫˶ˣˠ ˞ˣˢ ˱˞ ˸ˣ˧ˣ˶˧ˢˬ˟ ˪ˣˡˠ ˶ . 

 ˧˟ˠ˪ ˸ˣ˶˧ˢˬˢ ˫˶ˣˠ ˸˰˲˷ˢ˸ˣˮˣ˞˸ˢ ˸ˣ˷˥˶˸ˢ ˪˰ ,OECD )2006( ˭˪ˢ˪˩ ˫˧˵ˣˬ˧ˮ ˠ˧˴ˬ :

ˢ ˸ˣ˧ˣ˶˧ˢˬˢ ˢ˟ˣˠ˸˪ ˠˢˮ˪ ˶˸ˣˮ˷ ˭ˬˤˢ ˸˞ ˸ˣ˶˴˵ˬ ˸ˣˢˣ˟ˠ)˪ ˷˶ˡˮˢ˰ˡ˧ˬ ˡˣ˟˧˰ , ˰ˣ˴˧˟ˣ ˢ˦˪˥ˢ

ˢ˪ˣ˰˲ (˟˵˰ ˸ˣ˟˧˯ ˢ˪˞ : ˢ˟ˣˠ˸ˢ ˭ˬˤ ˵˶˲˟ ˟˩˶ˢ ˸˰˧˯ˮ ˵˥˶ˬ ˧˩˶˸ˣ˧ ˢˢˣ˟ˠ ˸ˣ˶˧ˢˬ ˫˰ ˢ˪ˣ˰;  ˧˩

˸ˣ˶˧ˢˬˢ ˪ˡˣˠ ˰ˣ˟˧˶˪ ˸˧˪˞ˮˣ˧˴˶ˣ˲ˣ˶˲ ˢ˪ˣ˰ ˢˬ˧˪˟ˢ ˵˥˶ˬ ;˧˩  ˸ˡ˶ˣ˧ ˸ˣ˷ˠˮ˸ˢˢ ˸˰˧ˮˬ˪ ˸ˣ˶˷˲˞

ˢ˪ˣ˰ ˸ˣ˶˧ˢˬ˷ ˪˩˩ . 

 ˢ˰ˣˮ˸˟ ˫˧˧˶˵˧˰ˢ ˭ˣ˩˧˯ˢ ˧ˬ˶ˣˠˬ ˡ˥˞˪ ˫ˣ˧˩ ˸˟˷˥ˮ ˸ˣ˶˧ˢˬ)Wegman & Aarts ,2006;NCHRP 

Report 500 ,2009(. ˰" ˸ˣ˩˶˰ˢ ˲OECD/ECMT1,  ˸ˤ˶˲ˣˬ ˸ˣ˶˧ˢˬ)excessive speed ( ˣ˞

 ˢ˰ˣˮ˸ˢˣ ˨˶ˡˢ ˧˞ˮ˸ ˸˞ ˸ˬ˪ˣˢ ˢˮ˧˞˷ ˸ˣ˶˧ˢˬ)inappropriate speed ( ˸ˣ˥˧˦˟ˢ ˸˧˧˰˟ ˢˮ˧ˢ

˸ˣ˟˶ ˸ˣˮ˧ˡˬ˟ ˶˸ˣ˧˟ ˢ˲˧˶˥ˢ ,˸ˬ˶ˣˠ ˶˷˞ ,˰˴ˣˬˬ˟ , ˫˶ˣˠ˩ ˸˪˰ˣ˲ˣ ˸ˣ˧ˮ˪˦˵ˢ ˸ˣˮˣ˞˸ˢˬ ˷˧˪˷˪

˞˸ˢ ˟ˣ˶˟ ˶˧ˬ˥ˬ˸ˣˮˣ .˸˞ˤ ˫˰ , ˸˶ˡˠˢ˟ ˧˷ˣ˵ ˫˧˧˵ˬˣ˶˸ˢ˸ ˬ ˪˷ ˸ˣ˶˧ˢ) ˢˮ˧˞ ˣ˞ ˶˸ˣˬˢ ˭ˬ ˢˢˣ˟ˠ

˸ˬ˪ˣˢ (˨˩ˬ ˢ˞˴ˣ˸˩ˣ ˸ˬ˧ˣ˯ˬ ˢˮˣ˞˸ ˪˷ ˸ˣ˷˥˶˸ˢ˟ ,˷˧ ˸˸- ˫˶ˣˠ ˪˰ ˥ˣˣ˧ˡ ˧ˬˣ˷˧˶˟ ˸ˣ˶˧ˢˬ

˰ ˸ˣˮˣ˞˸ˢ" ˢ˶˦˷ˬˢ ˧)OECD ,2006 .( 

1.1.2 . ˸˯˧˲˸"˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ" 

ˢ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˞ ˸˧˥˲ˢ˪ ˧ˡ˩˸ˣˢˣ˟ˠ ˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪ˣˢ˧ˮ ˪˷ ˸ˣ˧ˮ˧ˡˬ ˸˷˶ˡˮˢ˰ .ˮ˧ ˪ˣˢ

 ˸ˣ˧ˣ˶˧ˢˬˢˢ˧ˣ˴˶ ˸ˣ˶˧ˢˬ ˸ˬ˶ ˸ˠ˷ˢ˪ ˫˧ˮˣˣ˩ˬ˷ ˫˧˰˴ˬ˞ˣ ˸ˣ˧ˣ˪˧˰˲ ˭ˣˣˠˬ ˪˪ˣ˩ ˢ˰˧˯ˮ , ˸˩˶˰ˬ ˪˩˟

˫˧˩˶ˡˢ . ˧˟˧˩˶ˬˬ ˡ˥˞ˢˣ ˫˧˩˶ˡˢ ˸ˣ˧˸˷˸ ˸˶ˡ˯ˢ˪ ˫˧˧˯ˡˮˢ ˫˧˰˴ˬ˞˟ ˷ˣˬ˧˷ ˞ˣˢ ˪ˣˢ˧ˮ˪˧˧ˮ˟ ˸

˸ˣ˷ˡ˥ ˫˧˩˶ˡ ,˶˷˞ ˶ˣ˶˟ˣ ˶ˡˠˣˬ ˡ˧˵˲˸ ˨˶ˡ ˠˣ˯ ˪˩˪ ˶˷˞˩ ˨˶ˡˢ ˭˩˸˟ ˧ˣ˦˧˟ ˧ˡ˧˪ ˞˟ . ˭˲ˣ˞ ˢ˪˧˪˯

 ˪˷ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬˣˢ ˫˧˩˶ˡ˫˧˶ˣˬ˞ ˢ˪ ˸ˣ˧ˣ˶˧ˢˬ ˧˟ˠ˪ ˶ˣ˶˟ ˶˯ˬ ˫˧ˠˢˮ˪ ˶˧˟˰ˢ ˢ˰˧˯ˮˢ˸ˣˬ˧˞˸ˬ . 

˟˶ˣ˷˰ ˣ˶˥˞ˢ ˭, ˸˶˧˴˧˪ ˯˧˯˟˩ ˫˧˩˶ˡ ˧ˠˣ˯ ˸˶ˡˠˢ˪ ˸ˣ˷ˡ˥ ˸ˣ˷˧ˠ ˷˲˥ˬ ˸ˣˮ˧ˡˬ ˪˷ ˢ˪ˣ˰ ˶˲˯ˬ

 ˫˧˩˶ˡ ˸˩˶˰ˬ"s˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬ) "self-explaining roads .( ˫˧˞ˣ˶ ˢˤ ˨˧˪ˢ˸ ˸˪˧˥˸ ˫˧˶˵˥ˬ˟

ˢ ˸ˣˮ˷ˬ-60  ˸ˬˡˣ˵ˢ ˢ˞ˬˢ ˪˷˴ ˢ˧˞˶˪ ˧˸ˣ˰ˬ˷ˬ ˡ˧˵˲˸ ˣ˯˥˧˧ ˶˷˞˧ ˠˢˮˢ ˪˷ ˸˧ˡ)peripheral 

vision ( ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˩˶˰ˢ˟)˭ˣˠ˩ :Salvatore, 1967 .(ˢ ˸ˣˮ˷˟-60 sx-70 , ˫˧˶˵ˣ˥ ˸˴ˣ˟˵

                                                 
1
 OECD  ï Organization for Economic Co-operation and Development 

ECMT  ï European Conference of Ministers of Transport 
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 ˧ˮˣ˶˧˰ ˭ˣˮ˩˸˪ ˸ˣ˧˥ˮˢ ˢ˥˸˧˲ ˢ˧ˡˣˣ˷ˬˢ ˸ˣ˥˧˦˟˪ ˭ˣˣ˩ˬ- SCARF guidelines ,˴˧˪ˬˢ ˶˷˞ ˫ˣ˷˧˧ ˪˰ ˣ

 ˢ˰ˣˮ˸ ˧˶ˡ˯ˢˢ˰ ˢˮ˟ˢ˪ ˫˧˪˵"˫˧ˠˢˮˢ ˧ .˶˸ˣ˧ ˶˥ˣ˞ˬ ,˭ˣˠ˩ ˸ˣ˯˧˲˸ ˣ˥˸˲˸ˢ" :Road readability "

)Mazet, Dubois and Fleury ,1987( ,"Self-explaining roads) "Theeuwes and Godthelp ,1995( ,

ˣˢ ˢ˰˧˯ˮ ˸ˣ˶˧ˢˬ ˸˶˧˥˟˟ ˠˢˮ˪ ˣ˰˧˧˯˧˷ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬ ˪˷ ˸ˣ˟˧˷˥ ˣ˷˧ˠˡˢ ˶˷˞˸ˬ˪ . ˸ˣ˷˧ˠˢ ˪˩˟

ˣ˰˴ˣˢ˷ ,˫˧˧˟˵˰ˣ ˫˧ˡ˧˥˞ ˭˩˸ ˸ˣˮˣ˶˵˰ ˨ˬ˯ ˪˰ ˫˧˩˶ˡ ˸˩˶˰ˬ ˸˶˧˴˧˟ ˨˶ˣ˴ˢ ˷ˠˡˣˢ , ˣ˞˧˟˧ ˶˷˞

˸ˣˬ˧˧˵ˢ ˫˧˩˶ˡˢ ˭˩˸˟ ˸ˣ˧ˣˮˣ˷ˢ ˫ˣ˴ˬ˴˪ . 

˪˷ ˸˲˯ˣˮ ˸ˣˬˡ˵˸ˢ ˢ ˸˯˧˲˸"˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ " ˸ˣ˥˸˲˸ˢ˪ ˢ˶ˣ˷˵ ˪˷ ˢ˧ˠ˦˶˦˯˞ˢ

˸˟ ˸ˣ˥˧˦˟- ˞ˬ˧˧˵ ˶˷˞˷ ˸˪˧˥˸˟ ˡˮ˪ˣˢ˟ ˢˡ˪ˣˮˢ ˸ˣˮ-90 x˷˪ ˸ˮˣˣ˩ˬ ˢ˸˧˧ˢ ˪˷ ˢˬ˧ˡ˵ˬ ˢ˰˧ˮˬ

 ˨˶ˡ˟ ˭ˣ˩˧˯ˢ ˧˟˴ˬ)OECD ,2006 .(˯˧˲˸ ˪˷ ˡˣ˯˧ˢ ˸˥ˮˢ s˸˸˟ ˸ˣ˥˧˦˟-s˞ˬ˧˧˵  ˫˶ˣˠˢ ˧˩ ˢˮ˧ˢ

˭˩˪ˣ ˸ˣˮˣ˞˸ˢ ˟ˣ˶˟ ˟˶ˣ˰ˬ ˧˷ˣˮ˞ˢ , ˫˧ˬ˞˸ˣˬ ˶˷˞ ˢ˪˞˩ ˫˧˞ˮ˸ ˶ˣ˴˧˪ ˷˧ ˢ˶ˣ˟˥˸ˢ ˸˩˶˰ˬ˟

˱˯ˣˮ˟ˣ ˨˶ˡ˟ ˫˧˷ˬ˸˷ˬˢ ˪˷ ˸ˣ˪˟ˠˬ˪ˣ ˸ˣ˪ˣ˩˧˪ , ˸˞ ˫˧ˬ˴ˬ˴ˬ˸ˣ˧ˣ˰˦˪ ˧ˣ˩˧˯ˢ .˭˞˩ˬ , ˸˧˸˷˸ ˪˰

 ˧˷ˣˮ˞ˢ ˫˶ˣˠˢ ˸ˣ˪˟ˠˬ˪ ˸ˬ˞˸ˣˬ ˸ˣ˧ˢ˪ ˫˧˩˶ˡˢ)˫˪ˣˢ ˭ˣˮ˩˸ ˸ˣ˰˴ˬ˞˟ ˸ˠ˷ˣˬ ˣˤ ˢ˷˧˶ˡ( ; ˧˪˩ ˪˰

 ˸ˣ˷˥˶˸ˢ ˸˰˟ ˢ˟ˣ˦ ˢˮˠˢ ˵˲˯˧ ˭˩ˣ ˢˠ˧ˢˮˢ ˸ˣˬ˧˷ˬ ˪˰ ˪˵˧ ˶˷˞ ˭˲ˣ˞˟ ˫˧ˡ˧ˣ˴ˬ ˸ˣ˧ˢ˪ ˟˩˶ˢ

˸ˣˮˣ˞˸ˢ .˭˩ ˣˬ˩ ,˶ˡˢ ˰ˡ˧ˢˣ ˰ˡ˧ˬˢ ˪˩ ˸˞ ˨˶ˡˢ ˧˷ˬ˸˷ˬ˪ ˵˲˯˪ ˷˧ ˨˶ˡ˟ ˷ˣˬ˧˷ˢ ˸ˣˬ˧˷ˬ˪ ˫˧˷ˣ

ˣ ˣˬ˩˭˩ ,˲˪ˣ˰˸ˮ˩ˣ˯ˬˢ ˫˸ˣˠˢˮ˸ˢ ˸˰˧ˮˬ˪ ˪ ,˨˶ˣ˴ˢ ˧˲˪ . 

ˬ˥˷˸ s ˸ˣˮˣ˶˵˰ˢ ˪˷ ˢ˸ˣˢˬ ˸˞ ˫˧˞˦˟ˬˢ ˸˯˧˲˸˸˟ ˸ˣ˥˧˦˟-s ˢ˪˟˦˟ ˫˧ˠ˴ˣˬ ˞ˬ˧˧˵1.1 . ˭˧˟

˶˸˧ˢ ,ˢ ˭ˣ˶˵˰ˢ ˸ˣ˧˲˧˴˪ ˢˬ˞˸)predictability (˧˞ ˸˰˧ˮˬ˪ ˱˞ˣ˷- ˨˶ˡˢ ˧˷ˬ˸˷ˬ ˪˴˞ ˸ˣ˧ˣ˞ˡˣˣ

˸ˣˠˢˮ˸ˢˢ ˸ˮ˧˥˟ˬ ˸ˬ˧ˣ˯ˬ ˨˶ˡ˟ ˢ˧ˣ˲˴ˢ . ˫˧ˮˣ˶ˬ˸ ˰ˮˣˬ ˸ˣ˧˲˧˴˪ ˫˞˸ˣˬ˷ ˨˶ˡ ˭˩˸˷ ˫˧˥˧ˮˬ

 ˢ˧ˣ˲˴ ˸ˣˠˢˮ˸ˢˣ ˣˮˬˬ ˢ˧ˣ˲˴ˢ ˸ˣˠˢˮ˸ˢˢ ˧˟ˠ˪ ˠˢˮˢ ˪˴˞ ˸ˬ˧˧˵ˢ ˸ˣ˞ˡˣˣ˪ ˸ˣˡˣˢ ˢ˰ˣˮ˸˟ ˫˧ˮ˩ˣ˯ˬ

˫˧˶˥˞ ˫˧ˠˢˮ ˪˷ . ˠˣ˯ˢ ˣ˸ˣ˞˪ ˸ˣ˩˧˧˷˷ ˫˧˩˶ˡ ˪˷ ˡ˧˥˞ˣ ˧˟˵˰ ˭ˣ˧˲˞ ˸ˣ˰˴ˬ˞˟ ˠ˷ˣˬ ˢˤ ˧˞ˮ˸

˶ˡˠˣˬˢ . 

˪ ˢˬ˞˸ˢˢ ˭ˣ˶˵˰ ˸˶˧˴˧ ˪˰ ˯˯ˣ˟ˬ ˸ˣ˧˲˧˴ˢˢˣˤˬ ˨˶ˡ ˭˩˸ )recognizable road design .(˶ˬˣ˪˩ ,

˰˯ˣˮ ˞ˣˢ ˣ˟ ˨˶ˡ ˠˣ˯ ˧˟ˠ˪ ˶˯ˬ ˠˢˮ˪ ˶˧˟˰ˢ˪ ˫˧˩˧˶˴ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ , ˸ˣˠˢˮ˸ˢ ˠˣ˯ ˢˤ˧˞) ˪˪ˣ˩

ˢ˰˧˯ˮˢ ˸ˣ˶˧ˢˬ (ˣˤ ˨˶ˡ˟ ˫˧˧ˣ˲˴ ˨˶ˡˢ ˧˷ˬ˸˷ˬ ˧ˠˣ˯ ˣ˪˧˞ˣ ˫˧˶˥˞ ˫˧ˠˢˮˬˣ ˣˮˬˬ ˧ˣ˲˴ . 

 ˢ˪˟˦1.1.  ˸ˣˮˣ˶˵˰ˢ˦˟˸˟ ˸ˣ˥˧-s˞ˬ˧˧˵ .˶ˣ˵ˬ :Wegman & Aarts )2006( 

Sustainable Safety Principle  Description  

Functionality of roads  Mono-functionality of roads as either through roads, distributor 
roads, or access roads in a hierarchically structured road 
network  

Homogeneity of mass and/or speed 
and direction  

Equality of speed, direction, and mass at moderate and high 
speeds  

Forgivingness of the environment 
and of road users  

Injury limitation through a forgiving road environment and 
anticipation of road user behaviour  

Predictability of road course and 

road user behaviour by a 
recognizable road design  

Road environment and road user behaviour that support road 
user expectations through consistency and continuity of road 
design  

State awareness by the road user  Ability to assess one's capacity to handle the driving task  

 

˸˟ ˸ˣ˥˧˦˟ ˸˯˧˲˸- ˪˷ ˸ˣ˪ˣ˩˧˪ ˭˸ˬ˞˸ˢˣ ˫˧˩˶ˡˢ ˸˩˶˰ˬ ˪˷ ˢ˧˴ˤ˧˪ˮˣ˧˴˶ ˭ˣ˶˵˰ ˪˰ ˸˸˸˷ˣˬ ˞ˬ˧˧˵

˨˶ˡˢ ˧˷ˬ˸˷ˬ .˫˧˩˶ˡˢ ˧ˠˣ˯ ˪˷ ˸˧˪˞ˮˣ˧˴˵ˮˣ˲ ˢ˶ˡˠˢ ˸˰˴ˣ˟ˬ ˣˤ ˸ˣ˧ˮ˧ˡˬ ˸˶ˠ˯ˬ˟ , ˠˣ˯ ˪˩˪ ˶˷˞˩

˧ˢˬˣ ˨˶ˡˢ ˧˷ˬ˸˷ˬ ˪˷ ˟˩˶ˢ ˶ˡˠˣˬ˫˧ˬ˪ˣˢ ˭˩˸ ˧ˮ˧˧˲˞ˬ ˸ˣ˰˴ˬ˞˟ ˸ˠ˷ˣˬ ˶˷˞ ˡ˰˧ ˸ˣ˶ .ˢ˷˰ˬ˪ ,
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˫˧˩˶ˡˢ ˸˩˶˰ˬ ˪˷ ˷ˡ˥ˬ ˭ˣˮ˩˸ ˰˴ˣ˟ˬ , ˣ˧ˢ˧ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬˣ ˫˧˩˶ˡˢ ˧ˡ˧˵˲˸ ˣ˟˷ ˟˴ˬ ˶ˣ˴˧˪ ˸ˮˬ ˪˰

˫˧ˠˢˮ˪ ˶˸ˣ˧ ˫˧˶ˣ˶˟ˣ ˫˧˧˟˵˰ . ˸˪ˣ˩˧ ˸˞ ˵ˤ˥˸ ˶˸ˣ˧ ˢ˧ˣ˲˴ˣ ˢˡ˧˥˞ ˢ˰ˣˮ˸ ˸˩˶˰ˬ˷ ˢˮˢ ˢ˥ˮˢˢ

˞˸ˬ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ˟ ˶ˣ˥˟˪ ˫˧ˠˢˮˢ˸ˣˬ˧ .˨˩ˬ ˢ˞˴ˣ˸˩ , ˫˶ˣˠ˪ ˫˧˶ˣ˷˵˷ ˫˧˦˵˧˪˲ˮˣ˵ˢ ˣˬ˴ˬ˦˴˧

˫˧˶˥˞ ˫˧ˬ˶ˣˠ˪ˣ ˸ˣ˶˧ˢˬˢ ,˸ˣˮˣ˞˸˟ ˢˡ˧˶˧˪ ˶˟ˡ ˪˷ ˣ˲ˣ˯˟ ˞˧˟˧ ˶˷˞ ˟˴ˬ. 

˧ˬˣ˞˪ˮ˧˟ˢ ˭ˣ˧˯˧ˮ˪ ˫˞˸ˢ˟, ˷ˣ˪˷ ˪˰ ˯˯˟˸ˬ ˫˧˩˶ˡˢ ˠˣˣ˧˯ s˫˧ˡ˧˵˲˸ ˧˶˵˧˰˫˧ ˢ˷ ˫: ˸˶˟˰ˢ

ˢ ˢ˰ˣˮ˸)flow( , ˶ˣˤ˧˲ˢ ˢ˰ˣˮ˸)distribution ( ˢ˷˧ˠˣ)access(,  ˟ˣ˪˧˷ ˫˧˧˵ ˨˶ˡ ˪˷ ˠˣ˯ ˪˩˟ ˶˷˞˩

 ˸ˣ˟˧˷˥˟ ˢˮˣ˷˫˧ˡ˧˵˲˸ ˣ˪˞ .˞ˬˠˣˡ˪, sˡ˧˵˲˸ ˰ˢ˧ ˧˶˵ ˪˷˧ˢ ˢ˶˧ˢˬ ˨˶ˡˣˮ  ˸˶˟˰ˢˢˢ˰ˣˮ˸ , ˣ˪˧˞ˣ

ˢˡ˧˵˲˸ ˰ˢ˧ ˧˶˵ ˪˷˧ˢ ˸˧ˬˣ˵ˬ ˨˶ˡ˸˥˦˟ˢ ˣˮ ˢ˷˧ˠ .˫˧˩˶ˡ ˪˷ ˧˯ˣ˲˧˦ ˠˣˣ˧˯ ,˪ ˫˞˸ˢ˟ ˭ˢ˧ˡ˧˵˲˸

 ˫ˣ˵˧ˬˣ)˧ˮˣ˶˧˰ ˥˦˷/˭˧˟-˧ˮˣ˶˧˰ ( ˢ˪˟˦˟ ˠ˴ˣˬ1.2 . ˢ˶˦ˬˢˢ ˢˤ ˠˣˣ˧˯ ˪˷ ˸˧˶˵˧˰ ˫˧˩˶ˡˢ˷ ˢˮ˧ˢ

"˭ˬ˴˰ ˸˞ ˣ˶˧˟˯˧ "˭ˢ˧ˡ˧˵˲˸˪ ˫˞˸ˢ˟ .˭˩˪ , ˢ˪˟˦˟˷ ˫˧˩˶ˡˢ ˧ˠˣ˯ˬ ˡ˥˞ ˪˩˪1.2  ˢ˶ˡˠˢ ˸˷˶ˡˮ

˫˧˰˦˵˪ ˧˯ˣ˲˧˦ˢ ˨˸˥ˢ ˪˷ ,˫˧˸ˬ˴ˢ ˸ˣ˶ˣ˴ , ˧ˮ˲ˣ˞ˢˣ ˢ˶˵˟ˢ ˸ˣ˧ˣ˶˧ˢˬˢ˸ˣ˶˸ˣˬ .˱˯ˣˮ˟ , ˨˶˰ˬˢ

ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ˪ˣ ˢˡ˧˵˲˸˪ ˫˧˞˸ˢ˪ ˨˧˶˴ ˨˶ˡˢ ˪˷ ˧˵˲ˣ˞ˢˣ ˧˩ˮ˞ˢ  ˸ˣ˧ˣ˴˶)OECD ,2006 .( 

 ˢ˪˟˦1.2. ˭ˢ˧ˡ˧˵˲˸ˣ ˫˧˩˶ˡ ˧ˠˣ˯ .˶ˣ˵ˬ :OECD )2006(. 

ˢ˟˧˟˯  ˨˶ˡ ˠˣ˯)˸˧˪ˠˮ˞˟*(  ˨˶ˡ ˠˣ˯)˸˧˶˟˰˟( 
 ˸ˣ˧˴˵ˮˣ˲
˸ˣ˧˶˵˧˰ 

 ˞˪ ˥˦˷
˧ˮˣ˶˧˰ 

Motorway (interurban)  ˢ˶˧ˢˬ ˨˶ˡ)˸˧ˮˣ˶˧˰ ˞˪( ˢˬ˧˶ˤ 

Main highways (principal inter urban 
roads) 

)˭˧˟ ˫˧˩˶ˡ-˸ˣ˧˶˵˧˰ ˸ˣ˧ˮˣ˶˧˰( ˢˬ˧˶ˤ 

Rural main roads ˭˧˟ ˸˧˷˞˶ ˨˶ˡ-˸˧ˮˣ˶˧˰ ˢˬ˧˶ˤ/˶ˣˤ˧˲ 

Rural minor roads 
˭˧˟ ˸ˣ˧ˬˣ˵ˬˣ ˸ˣ˲˯˞ˬ ˫˧˩˶ˡ-

˸ˣ˧ˮˣ˶˧˰ 
ˢ˷˧ˠ 

˧ˮˣ˶˧˰ ˥˦˷ 

Motorways (urban)  ˢ˶˧ˢˬ ˨˶ˡ)˸˧ˮˣ˶˧˰( ˢˬ˧˶ˤ 

Urban arterial and main roads ˸˧ˮˣ˶˧˰ ˸˧˷˞˶ ˨˶ˡˣ ˢ˰ˣˮ˸ ˵˶ˣ˰ ˤˢˬ˧˶/˶ˣˤ˧˲ 

Urban residential roads ˧ˮˣ˶˧˰ ˧ˬˣ˵ˬ ˱˯˞ˬ ˟ˣ˥˶ ˢ˷˧ˠ 

*˪˞˶˷˧˟ ˫˧˩˶ˡˢ ˧ˠˣ˯ ˸ˬˣ˰˪ ˫˧ˬ˧˧˵ ˫˧˶˰˲ ˟˵˰ ˠ˴ˣˬ 

˪˰-˧˲  ˪˷ ˧ˠˣ˪ˣ˩˧˯˲ ˶˟˯ˢWeller et al )2008(,  ˟˴ˬˬ ˶˧˷˧ ˭˲ˣ˞˟ ˸˰˲˷ˣˬ ˢˮ˧˞ ˠˢˮˢ ˸ˣˠˢˮ˸ˢ

ˬ ˞˪˞ ˨˶ˡˢ"˯˧˲˸ˢ) "˧˟ˣ˯ ˠ˷ˣˬ˧˧˟˧˦˵ (˪˰ ˨˶ˡˢ ˟˴ˬ ˪˷-ˢ ˧ˡ˧ˠˢˮ . ˨˶ˡˢ ˟˴ˬ ˯˲˸ˮ ˣ˟˷ ˭˲ˣ˞ˢ

ˠ˟ ˵˶ ˞˪ ˧ˣ˪˸˧ ˞˪˞ ˨˶ˡˢ ˸˧˧˶˦ˬˣ˞ ˫ˠ˫˧˲˯ˣˮ ˫˧ˬ˶ˣˠ˟ ˫ˢ˧ˮ˧˟ˣ  ˣ˞ ˫˧ˤˬ˶ˮˣ˩˸˸ˣ  ˢ˟˧˟˯ˢ

"s˸ˣˮ˧ˬˤˬ " ˸˞ ˷ˣˬ˧˷ˢ ˭˲ˣ˞ˢ˟ .˧ˮ˧˧˲˞ˬ  ˠˢˮ˪ ˫˧˶˧˟˰ˬ ˨˶ˡˢ ˶˯ˬ˷ ˢ˰˧˯ˮ˪ ˭˸˧ˮ ˨˶ˡˢ ˰˦˵

˧ˣ˯ˬ ˥ˣˣ˦˟ˣ˶˧ˢˬ ˪˷ ˫ˣ˧˟˪ ˸ˬˣ˷˸ˣ ˸ .˟˪ ˸ˬˣ˷˸ˣ ˸ˣ˶˧ˢˬ ˞˶˵ˮ ˢˤ ˥ˣˣ˦ "˲ˡ˰ˣˬ˸ˣ" . ˱˯ˣˮ˟

 ˸˷˧ˠ˪ ˸ˣˮˣ˩˸ˢ"s˸ˣˮ˧ˬˤˬ "˧˵˧˸ ˸ˣˬ˧ˡˣˬ˧˪ ˸ˣ˧˶ˣ˞ ,˫˧˟˴ˬ˪ ˸ˣ˟ˣˠ˸ ˪˰ ˸ˣ˯˯ˣ˟ˬˢ , ˶˷˞ ˸ˣ˶˧˟˯ˬ

 ˡ˴˧˩ˢ ˫˧ˮ˧˧˲˞ˬˢ˸ˣ˧ˣˠˢˮ˸ˢ ˪˷ ˥ˣˣ˦ ˫˧˶˶ˣ˰ˬ ˫˧˧˸˟˧˟˯ ˸ˣˬ˧ˣ˯ˬ . ˣ˞ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˢˤ ˢ˶˵ˬ˟

ˢ˟˧˟˯ˢ ,˩ ˫˧˷ˬ˷ˬ-"˧ɣ ˧ˣ˶ˢˮ˥˟ˢ" ."ˠ˧ˢˮ˥˟ˢ ˧ˣ˶ "ˣˮ ˢˤˤ˧˞ ˤˬ˶ ˠˢˮ˪ ˭˸ ˪˟˵˸˸ ˢ˞˴ˣ˸ ˢ

ˣ˸ˣˠˢˮ˸ˢˬ ,˶˷˞˩ ˰ˡ˧ ˫ˡ˵ˣˬ ˸˪ ˢ˧˧˲˴ˣˣ˸ˣˠˢˮ˸ˢ ˸ˣ˞˴ ˸ˣˬ˧ˣ˯ˬ ,˸ˣˠˢˮ˸ˢ˪ ˣ˞˧˟˧ ˪˰ˣ˲˟ . ˶ˣ˶ˬ˸

 ˨˶ˡ˞ˬˠˣˡ ˢˣˣˢˬ ˪-"˧ɣ ˧ˣ˶ˢˮ˥˟ˢ ."˸˞ˤ ˫˰ ,ˡˡˣ˟ ˤˬ˶ ˪˧˰˧ ˞˪ ˸ˣ˧ˢ˪ ˧ˣ˷˰ , ˟˵˰ ˧˩˫˧ˮˣ˷ ˫˧ˮˣˮ˧˯ ,

ˢx˰ ˯˲˸˧ˢ˪ ˞˪ ˧ˣ˷˰ ˞"ˠˢˮˢ ˧ .˭˩˪,  ˢ˟˧˟˯ˢˣ ˨˶ˡˢ ˟˴ˬ˷ ˱˧ˡ˰˶ ˣ˪˪˩˧˪˷ ˧ˣ˟˧ "˧ɣ˧ˣ˶ ˧ˢˮ˥˟ˢ ."

˭˞˩ˬ , ˸˞ ˧˸ˣ˰ˬ˷ˬ ˭˲ˣ˞˟ ˶˲˷˪ ˭˸˧ˮˣ ˫˧ˠˢˮˢ ˸ˣˠˢˮ˸ˢ ˫˧˩˶ˡ˟ ˸ˣ˥˧˦˟ˢ"˧˰ ˣ ˫˧ˤˬ˶" ˧˧ˣ˶ˠ

ˢˮ˥˟ˢ "˧˷ ˣ˪˪˩˧˶ˣˤ˟˞ˣ ˭˩˸˟ ˨˶ˡˢ . ˫ˣ˷˧˧ ˣˤ ˢ˷˧ˠ˧ˣ˯ˬ ˫˧˶˸˞˪ ˪˟ˠˣˬ ˣˮ˧˞˫˧ˬ ,˪ ˪ˣ˩˧ ˞˪˞˰˧˧˯ 

˫˧ˮˣ˷ ˨˶ˡ ˧ˠˣ˯˪ ˫˧˞˸ˬ˷ ˧˸ˣˠˢˮ˸ˢ ˟ˣ˴˧˰˟ ,ˢ ˶˟ˡ ˢˣˣˢˬ˧˲˸˟ ˢ˶˦ˬ˯˸ " ˫˧˩˶ˡˢ ˸˞ ˸ˣ˶˧˟˯ˬ

˭ˬ˴˰ ." 
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1.1.3 .˪˞˶˷˧˟ ˸ˣ˧ˣ˶˧ˢˬ ˸˰˧˟˵˪ ˸ˣ˷ˡ˥ ˸ˣ˧˥ˮˢ 

˪˰ ˫ˠ-˪˞˶˷˧˟ ˢˮˣ˶˥˞˪ ˣ˷˟ˠ˸ˢ˷ ˸ˣˮ˟ˣ˸ˢ ˧˲ ˟ ˧ˣ˦˧˟ ˧ˡ˧˪ ˣ˞˟˷ˣ" ˸ˣ˧ˣ˶˧ˢˬ ˸˰˧˟˵˪ ˸ˣ˧˥ˮˢ

˫˧˩˶ˡˢ ˸˷˶˟" )˸ˣ˧˥ˮˢ ,2010( , ˭ˣ˶˵˧˰ ˪˰ ˯˯˟˸ˢ˪ ˨˧˶˴ ˫˧˩˶ˡˢ ˸˷˶˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪ˣˢ˧ˮ

ˡ˥˞ ˧˸˩˶˰ˬ .˸˩˶˰ˬ ˫˧˧˵ ˢ˟ˣ ˧˩˶˶˧ˢ ˭˲ˣ˞˟ ˢ˧ˣˮ˟ ˢ˶ˣ˟˥˸ˢ ˸ˣˮˣ˷ ˫˧˩˶ˡ ˪˷ ˠ˶ˡˬ : ˡ˥˞ˢ ˣˢ˴˵˟

- ˸ˣ˧˵˶ˣ˰ˢˣ ˸ˣ˶˧ˢˬˢ ˫˧˩˶ˡˢ ,˸˧˯˥˧ ˫˧˪ˣˡˠ ˫˧˵˥˶ˬ˪ ˫˧ˮ˰˦ˬˣ ˫˧˰˯ˣˮ ˪˧˟ˣˢ˪ ˸ˣˡ˰ˣ˧ˬˢ , ˢ˴˵˟ˣ

 ˧ˮ˷ˢ- ˸ˣ˧ˬˣ˵ˬˢ ˫˧˩˶ˡˢ ,˟ˣ˷˧˧ ˸ˣˬˣ˵ˬ˪ ˸ˣ˷˧ˠˮ ˶˷˲˞˪ ˭ˡ˧˵˲˸ ˶˵˧˰ ˶˷˞ . ˢ˶ˣ˟˥˸ˢ ˸˩˶˰ˬ

˸ˣˡ˧˧ˮ ˶˷˲˞˪ ˢ˩˧˶˴ ˢ˟˧˟˯ˢ ˸ˣ˩˧˞ˣ ˢ˧˷ˬ˸˷ˬ ˸ˣ˥˧˦˟ ˪˰ ˢ˶˧ˬ˷ ˧ˡ˩ ˨ˣ˸ ˸˧˟˶ˬ .˭˩˪ , ˸ˬ˧˧˵

 ˸ˣ˧ˣ˶˧ˢˬ˟ˣ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ˟ ˧ˣ˦˧˟ ˧ˡ˧˪ ˞ˣ˟˸ ˶˷˞ ˫˧˩˶ˡˢ ˧ˡ˧˵˲˸ ˪˷ ˢ˶ˣ˶˟ ˢ˶ˡˠˢ˪ ˢ˟˶ ˸ˣ˟˧˷˥

ˢ˪˞ ˫˧˩˶ˡ˟ ˢ˰˧˯ˮ˪ ˸ˣˬ˧˞˸ˬ˷. 

˨˶ˡ˟ ˫˧˷ˬ˸˷ˬˢˣ ˸˧˸˷˸ˢ ˸˩˶˰ˬ ˟˪ˣ˷ˬ˟ ˫˧˪˰ˣ˲ ˢ˶ˣ˟˥˸ˢ ˸˩˶˰ˬ˟ . ˧ˣ˞˶˩ ˡ˵˲˸˸ ˸˩˶˰ˬˢ

ˡ˥ˣ ˫˧˶ˣ˶˟ ˫˧˶˯ˬ ˷ˬ˸˷ˬ˪ ˫˧˶ˡ˷ˬˣ ˫˧ˬ˞ˣ˸ˬ ˢ˧˟˧˩˶ˬ ˶˷˞˩-˫˧˧˰ˬ˷ˬ .˭˞˩ˬ , ˧˰˦˵˷ ˟ˣ˷˥

ˢˢˤ ˸ˣ˶˧ˢˬ ˶˦˷ˬ ˣ˶˷˲˞˧ ˫˧ˬˣˡ ˫˧˧˯ˡˮˢ ˫˧ˮ˧˧˲˞ˬ ˫˰ ˫˧˩˶ˡˢ ,˭˩ ˣˬ˩ˣ , ˧˟ˠ˪ ˫˧˶˯ˬˢ˷

˫˧ˠˢˮˢ ˧ˮ˧˰˟ ˫˧˶ˣ˶˟ ˣ˧ˢ˧ ˢ˪˞ ˫˧˩˶ˡ ˧˰˦˵˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˷˲˞ . 

 ˸˧ˤ˩˶ˬˢ ˸˶˦ˬˢ˪˷  ˸ˣ˧˥ˮˢˢ)2010 (˧˟ ˢˮ˧ˢ ˸ˮˣˣ˩ ˭˧˟ ˭ˣˤ˧˞˟ ˭˧˧˲˞˸˸ ˶˷˞ ˫˧˩˶ˡ ˸˩˶˰ˬ ˸˶˧˴

ˢ˪˞ ˫˧˩˶ˡ˟ ˰˯ˣˮ˷ ˫˧ˠˢˮˢ ˶ˣ˟˧˴ ˸ˣˠˢˮ˸ˢ ˭˧˟˪ ˫˧˩˶ˡˢ ˸˞ ˣˮ˟˷ ˫˧ˮˮ˩˸ˬˢˣ ˸ˣ˧ˣ˷˶ˢ . ˭ˣˤ˧˞ˢ

 ˫˧ˣ˯ˬ ˨˶ˡ ˠˣ˯ ˪˷ ˡˣ˰˧ˢ ˸ˣ˶˧ˢˬ ˭˧˟ ˢˬ˞˸ˢ ˸ˠ˷ˣˬ ˶˷˞˩ ˫˧˧˵˸ˬ)˰ ˢ˰˟˵ˮ˷" ˸ˣ˧ˣ˷˶ˢ ˧

˫˧ˮˮ˩˸ˬˢˣ (˫˧ˠˢˮˢ ˪˷ ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟˪.  

˸ˣ˶˧ˢˬ ˪˷ ˫˧˥ˮˣˬ˟ ,˫ˢ˷ ˸ˣ˶˧ˢˬ ˧ˠˣ˯ ˢ˷ˣ˪˷ ˭˧˟ ˭ˣˤ˧˞˪ ˰˧ˠˢ˪ ˢˮ˧ˢ ˭ˣˮ˩˸ˢ ˨˧˪ˢ˸ ˪˷ ˢ˶˦ˬˢ :

˭˩˸ ˸ˣ˶˧ˢˬ ,˪ˣ˰˲˸ ˸ˣ˶˧ˢˬˣ ˸˶˸ˣˬ ˸ˣ˶˧ˢˬ , ˪˰ ˫˧˯˯˟˸ˬ ˢ˪˞ ˸ˣ˶˧ˢˬ ˧ˠˣ˯ ˪˷ ˫˧˩˶˰ ˶˷˞˩

˫˧ˣ˯ˬ ˨˶ˡ ˠˣ˯˪ ˡˣ˰˧˧ ˸ˣ˶˧ˢˬ ˸˰˧˟˵ . ˸ˣ˧˥ˮˢ ˧˲˪)2010:( 

 * ˡˣ˰˧˧ˢ ˸ˣ˶˧ˢˬ)target speed( ,˟˸˧˸˩˶˰ˬˢ ˢ˧˞˶ ,˶ˡˠˣˬ ˨˶ˡ ˠˣ˯˟ ˢ˧ˣ˴˶ ˢ˰˧˯ˮ ˸ˣ˶˧ˢˬ ˢˮ˧ˢ .

˸ˬ˧ˣ˯ˬ ˨˶ˡ˟ ˢ˰˧˯ˮ˪ ˢˬ˧˞˸ˬ˷ ˸ˣ˶˧ˢˬ ˧ˢˣˤ ˨˶ˡ˟ ˷ˬ˸˷ˬˢ ˧ˮ˧˰˟ , ˢ˸˟˧˟˯ˣ ˨˶ˡˢ ˭˩˸ ˶˷˞

˶ˡ˷˪ ˫˧˶ˣˬ˞ . ˸ˣ˶˧ˢˬ˪ ˢ˟ˣ˶˵˷ ˸ˣ˶˧ˢˬ˟ ˣ˰˯˧˧ ˢˤ ˨˶ˡ ˠˣ˯˟ ˟˩˶ˢ ˧˪˩ ˟ˣ˶˷ ˢˮ˧ˢ ˢ˲˧˞˷ˢ

ˡˣ˰˧˧ˢ. 

 * ˸˶˸ˣˬˢ ˸˧˟˶ˬˢ ˸ˣ˶˧ˢˬˢ)ˬˬ"ˬ( ˮ˧ˢˣˤ ˨˶ˡ˟ ˰ˣ˯ˮ˪ ˫˧ˠˢˮ˪ ˶˸ˣˬ ˢ˟˷ ˸˧˟˶ˬˢ ˸ˣ˶˧ˢˬˢ ˢ ,

˫˧˪˧ˠ˶ ˶˧ˣˣ˞ ˠˤˬˣ ˢ˰ˣˮ˸ ˧˞ˮ˸˟ . 

 * ˭˩˸ˢ ˸ˣ˶˧ˢˬ)design speed (˨˶ˡˢ ˪˷ ˧˶˦ˬˣ˞˧ˠˢ ˭˩˸ˢ ˨˶ˣ˴˪ ˸˰˟˵ˮˢ ˸ˣ˶˧ˢˬˢ ˢˮ˧ˢ : ˸˰˧˟˵

˧˪˩ ˪ˣ˰˲˸ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧ˮ˧˧˲˞ˬˢ-˸ˣ˥˧˦˟ˢ ˟˶ˬ˟ ˟˩˶ . 

 * ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ)operating speed(  ˢˬ˧˶ˤ ˧˞ˮ˸˟ ˫˧˰˯ˣˮˢ ˫˧ˠˢˮˢ ˫˧˲˴ˮ ˢ˟ ˸ˣ˶˧ˢˬˢ ˢˮ˧ˢ

˸˧˷˲ˣ˥ .˫˧˧˶ˣ˷˧ˬˣ ˫˧˶˷˧ ˫˧˰˦˵˟ , ˸˷ˬ˷ˬ˷ ˸˧˷˲ˣ˥ ˢ˰˧˯ˮ ˸ˣ˶˧ˢˬ ˢˮ˧ˢ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ

 ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬ˪ ˫˧ˠˢˮˢ ˸ˣ˧˴ ˸ˬ˶ ˸ˮ˧˥˟˪)ˬˬ"ˬ .( ˫˧˶˥˞ ˫˧˰˦˵˟)˫˧ˬˣ˵˰ ,˫˧˰ˣ˲˧˷( , ˸ˣ˶˧ˢˬ

 ˸ˣ˧˟˵˰ ˸˩˶˰ˢ˪ ˧˸ˣˬ˩ ˡˡˬ˩ ˸˷ˬ˷ˬ ˪ˣ˰˲˸ˢ˨˶ˡˢ ˭˩˸. 

 ˶ˣ˧˞1.1 ˭ˣˮ˩˸ˢ ˨˧˪ˢ˸ ˸˶ˠ˯ˬ˟ ˸ˣ˶˧ˢˬˢ ˧ˠˣ˯ ˭˧˟ ˭˧˪ˬˣˠ ˧˶˷˵ ˶˞˸ˬ .˸˧ˮˣ˶˧˰ ˞˪ ˨˶ˡ˟,  ˨˧˪ˢ˸

˞˟ˢ ˭˲ˣ˞˟ ˰˴˟˸ˬ ˭ˣˮ˩˸ˢ: 
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 ˶ˣ˧˞1.1 .˭ˣˮ˩˸ˢ ˨˧˪ˢ˸˟ ˸ˣ˶˧ˢˬ ˧ˠˣ˯ ˭˧˟ ˭˧˪ˬˣˠ ˧˶˷˵ ˸˧ˮˣ˶˧˰ ˞˪ ˨˶ˡ ˪˷ .˶ˣ˵ˬ : ˸ˣ˧˥ˮˢ)2010.( 

 * ˠ˶ˡˬ ˭˸ˮ˧ˢ˟ˢˮ˧ˡˬ˟ ˶ˡˠˣˬ ˫˧˩˶ˡ ,ˡˣ˰˧˧ˢ ˸ˣ˶˧ˢˬ ˸˞ ˰˟ˣ˵ ˭ˣˮ˩˸˪ ˨˶ˡ ˠˣ˯ . ˡˣ˰˧˧ˢ ˸ˣ˶˧ˢˬ

ˬˬˢ ˸˞ˣ ˭˩˸ˢ ˸ˣ˶˧ˢˬ ˸˞ ˰˟˵˸"ˬ . 

 *ˬˬˢ"ˡˣ˰˧˧ˢ ˸ˣ˶˧ˢˬ˪ ˭˸˧ˮˢ ˪˩˩ ˢ˟ˣ˶˵ ˢ˧ˢ˸ ˬ ,ˡˣ˰˧˧ˢ ˸ˣ˶˧ˢˬ˪ ˢˣˣ˷ ˧˪˞˧ˡ˧˞ˢ ˟˴ˬ˟ˣ.  ˟˵˰

˭ˣˮ˩˸ ˨˧˪ˢ˸ ˪˩˟ ˷˶ˡˮ˷ ˫˧ˣ˯ˬ ˸ˣ˥˧˦˟ ˥ˣˣ˶ˬ ,ˣ˧ ˢˢˣ˟ˠ ˢ˧ˢ˸ ˭˩˸ˢ ˸ˣ˶˧ˢˬˡˣ˰˧˧ˢ ˸ˣ˶˧ˢˬˬ ˶˸ . 

 *ˬˬˢ"˨˶ˡˢ ˪˷ ˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧ˮ˧˧˲˞ˬˢ ˭ˣˮ˩˸˪ ˣ˷ˬ˷˧ ˭˩˸ˢ ˸ˣ˶˧ˢˬˣ ˬ . ˫˧ˮ˧˧˲˞ˬˢ ˨ˬ˯ ˪˰

˧ˣˤ˧˥ ˰˴ˣ˟˧ ˣ˰˟˵ˮ˷ ˫˧˧˶˦ˬˣ˞˧ˠˢ/ ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˢ˩˶˰ˢ)˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ .( ˶˷˞˩

ˬˬˢ ˭˧˟ ˢˢˣ˟ˠ ˢˬ˞˸ˢ ˢ˞˴ˬˮ"˭˩ ˣˬ˩ˣ ˪˰ˣ˲˟ ˸ˣ˶˧ˢˬˢˣ ˬ ,˶ˡ˯˪ ˢˮˣ˰ ˨˶ˡˢ ˭˩˸ ˫˧ˮˣ˧˶˦˧˶˵ ˪˷ ˢ

ˢ˟ˣ˦ ˭˩˸ ˸ˣ˧˟˵˰ ˪˷ ) ˵˶˲ ˨˷ˬˢ˟ ˢ˞˶1.3( ,˫˧˧˸˯ˬ ˭ˣˮ˩˸ˢ ˨˧˪ˢ˸ . 

 *ˣ ˢˠ˷ˣˢ ˞˪ ˣˤ ˢˬ˞˸ˢˣ ˢˡ˧ˬ˟/ˢ˟ˣ˦ ˭˩˸ ˸ˣ˧˟˵˰ ˪˷ ˫˧ˮˣ˧˶˦˧˶˵˪ ˢˮˣ˰ ˞˪ ˭ˣˮ˩˸ˢ ˣ˞ , ˧ˣˮ˧˷ ˰˴ˣ˟˧

˨˶ˡˢ ˪˷ ˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧ˮ˧˧˲˞ˬ˟ . ˸˶ˤˣ˥ ˢ˩˶˰ˢ ˰˴ˣ˟˸ ˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧ˮ˧˧˲˞ˬˢ ˧ˣˮ˧˷ ˸ˣ˟˵˰˟

 ˪˷˪˰ ˭ˣˮ˩˸ˢ ˸ˣ˞˴ˣ˸ ˸ˮ˧˥˟ˣ ˪ˣ˰˲˸ˢ ˸ˣ˧ˣ˶˧ˢˬ-ˬˬˢ ˭˧˟ ˭˸ˬ˞˸ˢ ˧˲"˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬˣ ˬ 

˨˶ˡ ˠˣ˯ ˸˰˧˟˵ : 
ˡ˧˵˲˸ ,ˡˣ˰˧˧ ˸ˣ˶˧ˢˬ 

ˬˬ ˸˶˧˥˟" ˬ 
˭˩˸ ˸ˣ˶˧ˢˬˣ 

˧ˣˤ˧˥ / ˸ˣ˶˧ˢˬ ˸˩˶˰ˢ
˪ˣ˰˲˸ 

 ˪ˣ˰˲˸ ˸ˣ˶˧ˢˬ
ˬˬ˪ ˢ˟ˣ˶˵"ˬ ? 
˩˸ ˸ˣ˧˟˵˰ˢ˟ˣ˦ ˭? 

 ˧ˣˮ˧˷ ˷ˣ˶ˡ
 ˭˩˸ ˸ˣ˶˧ˢˬ

ˬˬˣ"ˬ? 

 ˫˧ˮ˧˧˲˞ˬ ˸˰˧˟˵
 ˫˧˧˶˦ˬˣ˞˧ˠ 

 ˫˧ˮ˧˧˲˞ˬ ˧ˣˮ˧˷
˫˧˧˶˦ˬˣ˞˧ˠ 

˭˩ 

˞˪ 

˭˩ 

˞˪ 

˭ˣˮ˩˸ˢ ˨˧˪ˢ˸ ˫ˣ˧˯ 
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ˢ˟ˣ˦ ˭˩˸ ˸ˣ˧˟˵˰ ˪˷ ˫˧ˮˣ˧˶˦˧˶˵ˢˣ . ˸˪˟˵˪ ˡ˰ ˶˲˯ˬ ˫˧ˬ˰˲ ˣˬ˴˰ ˪˰ ˶ˣˤ˥˪ ˪ˣ˩˧ ˢˤ ˨˧˪ˢ˸

˭ˣ˴˶ ˸ˣ˰˧˟˷ˬ ˸ˣ˞˴ˣ˸ . 

 *ˬˬˢ ˭˧˟ ˢˬ˞˸ˢˢ ˸ˣ˷˧˶ˡ˟ ˡˣˬ˰˪ ˭˸˧ˮ ˞˪˷ ˥˩ˣˢˣ ˢˡ˧ˬ˟"ˣ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬˣ ˬ/˧˶˵˟ ˣ˞ ˫˧ˮˣ˧˶˦

˭˩˸ˢ ˸ˣ˩˧˞ ˪˷ ,ˬˬˢ ˧˩˶˰ ˸˶ˠ˯ˬ˟"˭ˣˮ˩˸˪ ˣ˰˟˵ˮ˷ ˭˩˸ˢ ˸ˣ˶˧ˢˬˣ ˬ , ˧ˮ˷˟ ˫˧˩˶˰ˢ ˧ˣˮ˧˷ ˰˴ˣ˟˧

˸ˣ˶˧ˢˬˢ ˧ˠˣ˯ ,˨˩ˬ ˸ˣ˶ˤˠˮ˷ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˪˰ ˸ˣ˩˪˷ˢˢ ˪˩ ˫˰. 

 ˞˪ ˨˶ˡ ˪˷ ˫˧ˮˣ˷ˢ ˫˧ˠˣ˯˟ ˫ˣ˷˧˧˪ ˫˧˴˪ˬˣˬ˷ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˧˥ˣˣ˦ˣ ˸ˣ˶˸ˣˬˢ ˸ˣ˧ˣ˶˧ˢˬˢ ˧˥ˣˣ˦

˞˪˟˦˟ ˫˧˦˶ˣ˲ˬ ˸˧ˮˣ˶˧˰ ˸ˣ1.3-1.4 . 

 ˢ˪˟˦1.3. ˬˬˣ ˡˣ˰˧˧ ˸ˣ˧ˣ˶˧ˢˬ"˸ˣ˴˪ˬˣˬ ˬ ,ˬ˵"˷,  ˧˲˪˸ˣ˧ˮˣ˶˧˰ ˞˪ ˫˧˩˶ˡ ˧ˠˣ˯ 

˨˶ˡˢ ˠˣ˯ ˸˧˟˶ˬˢ ˡˣ˰˧˧ˢ ˸ˣ˶˧ˢˬ ˸ˣ˷˧ˠ˶ ˟˵˰ ˢ˸˥˲ˢ ˫ˣ˥˸ 

ˢ˶˧ˢˬ ˨˶ˡ 110 90 - 110 

˸˧˶˟˶˲ ˨˶ˡ /ˢ˶˧ˢˬ ˸˶˧˧ˣ˰ˬ 
+ ˣˡ ˨˶ˡ-˸˲˪˥ˣˬˬ ˸˧˪ˣ˪˯ˬ 

100 80 - 100 

ˣˡ ˨˶ˡ-˸˶˥˞ ˸˧˪ˣ˪˯ˬ 90 70 - 90 

ˡ˥ ˨˶ˡ-˸˧˪ˣ˪˯ˬ 70 50 - 70 

 

 ˢ˪˟˦1.4. ˫˧ˬˣ˥˸ ˴˪ˬˣˬ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˫˧ ,ˬ˵"˷,  ˧˲˪˸ˣ˧ˮˣ˶˧˰ ˞˪ ˫˧˩˶ˡ ˧ˠˣ˯ 

˨˶ˡˢ ˠˣ˯ ˢ ˸ˣ˶˧ˢˬ˭˩˸ ˸˧˟˶ˬˢ ˸ˣ˷˧ˠ˶ ˟˵˰ ˢ˸˥˲ˢ ˫ˣ˥˸ 

ˢ˶˧ˢˬ ˨˶ˡ 120 100 - 120 

˸˧˶˟˶˲ ˨˶ˡ /ˢ˶˧ˢˬ ˸˶˧˧ˣ˰ˬ 
+ ˣˡ ˨˶ˡ-˸˲˪˥ˣˬˬ ˸˧˪ˣ˪˯ˬ 

110 90 - 110 

ˣˡ ˨˶ˡ-˸˶˥˞ ˸˧˪ˣ˪˯ˬ 100 80 - 100 

ˡ˥ ˨˶ˡ-˸˧˪ˣ˪˯ˬ 80 60 - 80 

 

ˢ˯"˩ , ˸ˣ˧˥ˮˢˢ)2010 ( ˢ˷ˡ˥ˢ ˢ˷˧ˠˢ ˸˞ˣ ˳˶˞˟ ˫˧˩˶ˡˢ ˧ˠˣ˯ ˪˷ ˢ˷ˡ˥ˢ ˢ˧˩˶˶˧ˢˢ ˸˞ ˣ˶˧ˡˠˢ

˫˧˩˶ˡˢ ˸˷˶˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˰˧˟˵˪ ,˸ˣ˥˧˦˟ˢˣ ˸ˣˡ˧˧ˮˢ ˧˪ˣ˵˧˷ ˭˧˟ ˭ˣˤ˧˞ ˧ˡ˩ ˨ˣ˸ .˭˩ ˣˬ˩ ,

ˢ ˸ˣ˪˧˰˲ ˭˲ˣ˞ ˸˞ ˸ˣ˶˧˟˯ˬ ˸ˣ˧˥ˮˢˢˢ˷ˡ˥ˢ ˢ˷˧ˠˢ ˫ˣ˷˧˧˪ ˭ˮ˩˸ˬ .˸˞ˤ ˫˰ , ˥ˣ˸˧˲˟ ˨˶ˣ˴ ˫˧˧˵

 ˢ˷ˡ˥ˢ ˢ˷˧ˠˢ ˫ˣ˷˧˧˟ ˣ˰˧˧˯˧˷ ˫˧˧˯ˡˮˢ ˫˧˪˩- ˡˣ˰˧˧ˢ ˸ˣ˧ˣ˶˧ˢˬ˪ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˸ˬ˞˸ˢ . ˫˧˪˧ˬ˟

˸ˣ˶˥˞ , ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˸˞ ˯˯˟˪ ˷˶ˡˮ˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ˪ ˭˸ˣ˞ ˣ˩˲ˢ˧˷ ˳˶˞˟  ˧˧ˮ˧˰˟

˫˧ˠˢˮˢ ˨˩˟ˣ ,˟ ˫˧˶˰˲ˢ ˫ˣ˴ˬ˴˪ ˣˬ˶˸˧˪ˣ˰˲˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟˪ ˡˣ˰˧˧ˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧. 

1.1.4 .ˡ˥ˢ ˫˧˩˶ˡ˟ ˡ˵ˬ˸ˢ˪ ˨˶ˣ˴ˢ-˸ˣ˧˪ˣ˪˯ˬ 

ˡ˥ˢ ˫˧˩˶ˡˢ-˸ˣ˧˪ˣ˪˯ˬ , ˸ˣˮ˧ˡˬ˟ ˭ˢˣ ˪˞˶˷˧˟ ˭ˢˢ˸ˣ˶˥˞ , ˸ˣ˩ˣˬˮ ˸ˣ˥˧˦˟ ˸ˣˬ˶˟ ˸ˣˮ˧˧˲˞˸ˬ

ˣˡˢ ˫˧˩˶ˡˢ ˸ˬˣ˰˪-˸ˣ˧˪ˣ˪˯ˬ .˶˷˵˸ˬ ˢˤ ˟˴ˬ ,˪˩ ˫ˡˣ˵ ,ˡ˥ˢ ˫˧˩˶ˡ˟ ˫˧˧˵ˢ ˭ˣ˩˧˯ˢ ˫˰- ˸ˣ˧˪ˣ˪˯ˬ

˸ˣ˷˥˶˸ˢ˪ ˸˧ˤ˥ ˸ˣ˧ˣ˷ˠˮ˸ˢ-˭˩ ˣˬ˩ˣ ˸˧ˤ˥ , ˸ˬˣ˰˪ ˢ˪˞ ˫˧˩˶ˡ ˪˷ ˶˸ˣ˧ ˸ˣ˩ˣˬˮ ˭˩˸ ˸ˣˬ˶ ˫˰

ˣˡˢ ˫˧˩˶ˡˢ-˸ˣ˧˪ˣ˪˯ˬ . 

"˰˪˞˶˷˧˟ ˸ˣ˩˶˰ˢ ˲ , ˭˧˟ˬ˪ ˟ˣ˶˵-5,000 ˵"˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡˢ ˪˷ ˬ ,-˩80%  ˫˧˩˶ˡ ˸ˣˣˢˬ

ˡ˥-˸ˣ˧˪ˣ˪˯ˬ , ˸ˣ˶˧˟˰ˬ ˶˷˞ ˪˰ˬ30%  ˸˧˸ˮ˷ˢ ˢ˰ˣ˯ˮˢˬ)˭ˬ˪˦˧ˠ ,2009 .( ˫˧ˮ˷˟2006-2008 ,

-˩60% ˸ˣ˧ˮ˪˦˵ˢˣ ˸ˣ˷˵ˢ ˸ˣˮˣ˞˸ˢˬ ˟ ˸ˣ˪˵ˢ ˸ˣˮˣ˞˸ˢˬ ˸˧˴˥ˬ˩ˣ ˫˧˩˶ˡˢ ˧˰˦˵˧ˮˣ˶˧˰ ˞˪ˢ ˸ˣ

ˡ˥ˢ ˫˧˩˶ˡ˟ ˣˬ˷˶ˮ-˸ˣ˧˪ˣ˪˯ˬ .ˡ˥ˢ ˫˧˩˶ˡ˟ ˸ˣ˶ˣˬ˥ˢ ˸ˣˮˣ˞˸ˢ ˤˣ˥˞- ˸ˣ˧˪ˣ˪˯ˬ ˢ˧ˢ˩˟ ˢˣ˟ˠ-50% 
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˸ˬˣ˰˪ ˣˡˢ ˫˧˩˶ˡˢ-˸ˣ˧˪ˣ˪˯ˬ ,˸ˣ˧ˮ˪˦˵ ˡˡˬ ˶˷˞˩  ˢ˰˧˯ˮˢ) ˶˲˯ˬˢ˰ˣ˯ˮ ˡ˶˞˧˪˧ˬ˪ ˫˧ˠˣ˶ˢ(  ˢ˧ˢ

 ˢˣ˟ˠ ˧˲˩2.5 ˡ˥ˢ ˫˧˩˶ˡ˟-ˣˡˢ ˸ˬˣ˰˪ ˸ˣ˧˪ˣ˪˯ˬ- ˸ˣ˧˪ˣ˪˯ˬ)˭ˬ˪˦˧ˠ ,2009 .( 

 ˸ˣ˧ˮˣ˶˧˰ ˞˪ ˫˧˩˶ˡˡ˥- ˸ˣˮ˧ˡˬˢ ˟ˣ˶˟ ˸˧ˮ˪˦˵ˣ ˢ˷˵ ˢ˰˧ˠ˲˪ ˧˟˶ˬ ˭ˣ˩˧˯ ˫˰ ˸ˣ˶˷˵˸ˬ ˸ˣ˧˪ˣ˪˯ˬ

˸ˣ˷˰ˣ˸ˬˢ ."˰˸ˣ˩˶˰ˢ ˲ ,-˩60%  ˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡ˟ ˫˧ˬ˷˶ˮ ˫˧˩˶ˡˢ ˸ˣˮˣ˞˸˟ ˫˧ˠˣ˶ˢˬ˶˷˞ 

 ˸ˬˣ˰˪ ˸ˣ˶˧ˢˬ ˭ˮ˧˞10% ˠˣ˶ˢ˩ˣ ˸ˣ˶˧ˢˬˢ ˫˧˩˶ˡ˟ ˫˧-30%  ˸ˣ˧ˮˣ˶˧˰ˢ ˫˧˩˶ˡ˟ ˫˧ˠˣ˶ˢ)Weller et 

al, 2008( .˨ˬ˸˯ˢ˟ ˶ˣ˵ˬˢ ˣ˸ˣ˞  ˪˰˧ˮˣ˸ˮEC  )2001(, ˧˩ ˭˧˧˴ˬ  ˰˟ˣˮ ˢˤ ˟˴ˬ˪ ˸ˣ˟˧˯ˢˬ ˵˪˥

˧˲˞ˬˬ˧ˣ˪˞ ˫˧˩˶ˡ ˧ˮ ,˫ˢ˧ˮ˧˟ˣ: 

 *ˢ˧˨˶ˡˢ ˸˪˧˪˯ ˪˷ ˢ˧˶ˣ˦˯ ,˶˷˞˩ ˟˫˧˶˵ˬ ˫˧˟˶ ˞˪ ˫ˢ˪˷ ˫˧˦˶ˡˮ˦˯ˢˣ ˶˟˰˟ ˣ˪˪˯ˮ ˣ˪˞ ˫˧˩˶ˡ 

ˬ˪ ˫˧ˬ˧˞˸˸ˣ˷˧˶ˡ ˢˣˣˢ˟ ˸ˣ˥˧˦˟ˢ; 

 *˵˲˯˪ ˣ˪˞ ˫˧˩˶ˡ ˪˰˷ ˫˧ˮˣ˷ˢ ˫˧˷ˣˬ˧˷ˢ ,˸ˣ˷˧ˠˮ ˫ˠˣ ˸ˣˡ˧˧ˮ ˫ˠ; 

 *ˬ ˸ˣ˶˧ˢˬˣ˶˧ˢˬˣ ˢˢˣ˟ˠ ˸˧˯˥˧ ˸˶˸ˣˬ ˸˧˟˶ˣ˧ˢˣ˟ˠ ˸˧˯˥˧ ˢ˰˧˯ˮ ˸˸ˣ; 

 *ˣ˶˧ˢˬ˟ ˢ˟˶ ˸ˣˮˣ˷ˣ˧˫˧˷ˬ˸˷ˬˢ ˭˧˟ ˢ˰˧˯ˮˢ ˸ ˫˧ˮˣ˷ˢ; 

 *˫˧˧ˮ˥˪˯ ˞˪ ˨˶ˡ ˧ˡ˧˴. 

˪˰-˧ˮˣ˸ˮ ˧˲ ˫ ˢ˧ˮˬ˶ˠˬ)Weller et al ,2008( , ˢ˟˧˯ˢ ˞˧ˢ ˨˶ˡˢ ˧˞ˮ˸˪ ˢˬ˧˞˸ˬ ˞˪ ˸ˣ˶˧ˢˬ

 ˸ˣˮˣ˞˸˪ ˸˧˶˵˧˰ˢˡ˥ˢ ˫˧˩˶ˡ˟-˸ˣ˧˪ˣ˪˯ˬ . ˸ˣˬ˧ˣ˯ˬ ˸ˣˮ˧ˡˬ ˞˧˟ˢ ˢˤ ˟˴ˬ)ˢ˧˪ˠˮ˞ ,ˡˮ˪ˣˢ ,ˢ˧ˠ˟˶ˣˮ (

ˣ˧ˣ˶˧ˢˬ ˫˧˞˸ˢ˪ ˢ˶˦ˬ˟ ˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡˢ ˪˷ ˸ˣ˥˧˦˟ ˸ˣ˵˧ˡ˟ˣ ˸ˣ˥˧˦˟ ˧˶˧˵˯˸ ˰ˣ˴˧˟˪ ˸

˨˶ˡˢ ˧˞ˮ˸˪ ˸ˣ˶˸ˣˬ . ˸ˣ˧˰˟ ˭˧˟˸ˣ˥˧˦˟  ˫˧ˮ˧˧˴ˬ ˢ˪˞ ˫˧˩˶ˡ˟ ˸ˣˢˣˤˬ˷ ˸ˣ˧˶˵˧˰)OECD ,2006:( 

*  ˡ˧˥˧ ˟˩˶ ˸ˣˮˣ˞˸- ˴˟ ˫˧˥˧˷˵ ˫˧ˬ˴˰˟ ˸ˣ˷ˠˮ˸ˢˣ ˨˶ˡˢ ˸˟˧ˤ˰˧˫˧˩˶ˡˢ ˧ˡ , ˫˧˰˴ˬ˞ˢ ˶˷˞˩

 ˫˧˧ˮ˥˪˯ ˨˶ˡ ˧˞ˮ˸ ˸˶˧˴˧ ˫ˢ ˢ˪˞ ˸ˣˮˣ˞˸ ˸˰˧ˮˬ˪)˫˧˪ˣ˷˩ˬ ˸˵˥˶ˢ , ˣ˞ ˟˩˶˪ ˦˪˲ˬ ˶ˣˤ˞ ˸˶˧˴˧

˭˧˲ˣ˪˧˥˪ ,˸ˣ˥˧˦˟ ˸ˣ˵˰ˬ ˸ˮ˵˸ˢ/ˢ˧ˠ˶ˮ˞ ˧ˠ˲ˣ˯  ˥˦˷ ˨ˣ˸˟ ˟˩˶ˢ ˸˶˧ˬ˷ˣ ˫˧˪ˣ˷˩ˬˢ ˭ˣˠ˧ˬ˪

ˢ˰˯˧ˬˢ( ; 

 *˸˧˸˧ˤ˥ ˸ˣ˷ˠˮ˸ˢ ˸ˣˮˣ˞˸ ,˨ˣ˶˞ˢ ˥ˣˣ˦˪ ˭ˣˮ˩˸ ˸˟˧˧˥ˬ ˭˸˰˧ˮˬ ˶˷˞˩ : ˢ˶˦ˬ˟ ˨˶ˡˢ ˨˸˥ ˧ˣˮ˧˷

˸ˣ˥˧˦˟ ˸ˣ˵˰ˬ ˸ˣ˰˴ˬ˞˟ ˢ˰˧˯ˮˢ ˧ˮˣˣ˧˩ ˭˧˟ ˸˧˯˧˲ ˢˡ˶˲ˢ ˶ˣ˴˧˪ , ˸ˣˮˣ˶˸˲˟ ˷ˣˬ˧˷ ˣ˞"˶˸ˣ˧ ˫˧˩˶ "

˳˧˥ ˧˶ˣˤ˞ ˣˬ˩ ,ˣ˰ˣ ˫˧ˮˮˣ˷ˬ ˢˡ˶˲ˢ ˧˯˲;l 

 *˧˸ˣ˰ˬ˷ˬ ˧˩ˮ˞ ˰ˣ˲˧˷ ˫˰ ˫˧˶˸˞˟ ˸˷˶ˡˮ ˸ˡ˥ˣ˧ˬ ˟˪ ˸ˬˣ˷˸ . ˟˧˴ˢ˪ ˪˟ˣ˵ˬ ˢˡ˧˶˧˟ ˵ˤ˥ ˰ˣ˲˧˷˟

 ˡ˟˩ ˟˩˶˪ ˦˪˲ˬ ˧˰˴ˬ˞ ˭˧˵˸ˢ˪ˣ ˨ˣˬˮ ˨ˣ˪˧ˢ˟ ˶˞˷˧ˢ˪ ˟˩˶ ˧ˠˢˮ˪ ˢ˴˪ˬˢ ˫˰ ˦˪˷)arrester beds .(

ˡ˥ ˨˶ˡ˟ ˢ˧˪˰˟ ˪ˣ˪˸ ˰ˣ˲˧˷˟-˸˧˪ˣ˪˯ˬ , ˧˦˧˞ˣ ˡ˟˩ ˟˩˶ ˪˷ ˢ˲˧˵˰˪ ˫˧˟˧˸ˮ ˶˧ˡ˯ˢ˪ ˪˟ˣ˵ˬ

)OECD ,2006 .( 

˱˯ˣˮ˟ ,˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˸˶˧˴˧˪ ˫˧˷˶ˡˮˢ ˫˧˰˴ˬ˞ ˥ˣ˸˧˲˟ ˨˶ˣ˴ˢ ˭ˬ˴˰ ˸˞  ˸ˣ˶˧ˢˬ ˪ˣˢ˧ˮˣ ˣˮ˧˞

˫˧ˮˣ˷ ˨˶ˡ ˧ˠˣ˯˟ ˢˣˣ˷ .˞ˬˠˣˡ˪ ,ˢ ˫˧˩˶ˡˢ ˸ˣ˶˧ˢˬ˸ˣ˟˷˥ˮ ˯˪ ˶ˣ˟˰ ˶˸ˣ˧˟ ˢ˥ˣ˦˟ˢ ˨˶ˡˢ ˸˟˧˟

ˢ ˢ˰ˣˮ˸ˢˢ˶˧ˢˬ .˭ˣˠ˩ ˢ˲ˣ˲˴ ˢ˰ˣˮ˸ ˪ˣˢ˧ˮ˪ ˫˧˰˴ˬ˞ ˶˲˯ˬ˪ ˦˶˲ : ˸ˣ˲ˬ˶˟ ˸ˣ˯˧ˮ˩ ˸˪˟ˠˢ)ramp 

metering (ˢˮ˸˷ˬ ˸˶˸ˣˬ ˸ˣ˶˧ˢˬˣ ,˸ˣ˧ˣ˶˧ˢˬ ˪ˣˢ˧ˮ˪ ˫˧˲˯ˣˮ ˫˧˰˴ˬ˞ ˫˧˷˶ˡˮ ˞˪ ˢ˪˞ ˫˧˩˶ˡ˟ .

˨˶ˡ˟ ˸ˣˡˣ˟˰ ˧˶ˣˤ˞˟ ˶˶ˣ˰˸ˬ ˸ˣ˶˧ˢˬ ˪ˣˢ˧ˮ˪ ˫˧˰˴ˬ˞˟ ˨˶ˣ˴ˢ , ˫˧˷ˬ˷ˬ ˸ˣ˶˧ˢˬˢ ˸ˡ˶ˣˢ˪ ˫ˢ˟

˭ˣˠ˩ ˫˧˶ˡ˯ˢ :ˢ˰˧˯ˮ ˧˟˧˸ˮ ˸˶˴ˢ ,ˡ˥ˣ˧ˬ ˦ˣ˪˧˷ˣ ˭ˣˬ˧˯ , ˫˧˲˯ˣˮ ˸ˣ˥˧˦˟ ˧˶ˤ˧˟˞ˣ ˸ˣ˥˧˦˟ ˸ˣ˵˰ˬ
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)OECD ,2006 .( ˧˲˪ERSO )2006( , ˸˶˧˴˧˪ ˸ˣ˷˧˶ˡˢ ˸ˣ˶˧ˢˬˢ ˫˧˩˶ˡˢ ˧˟ˠ˪" ˨˶ˡˢ ˸˞ ˢ˶˧˟˯ˬ

ˢˬ˴˰ "˸˧˯˥˧ ˸ˣ˶ˣ˶˟ , ˢˤ ˨˶ˡ ˠˣ˯˟ ˶˷˞˩˫˧ˡ˧˥˞ ˫˧˶ˡ˯ˢ  ˸ˣ˧ˢ˪ ˣ˪˥ˢˬ˷ˣ˧ˬ˫˧  ˢ˲ˣ˶˧˞ ˸ˣˮ˧ˡˬ˟

˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟. ˸˞ˤ ˸ˬˣ˰˪ ,˫˧˩˶ˡˢ ˧ˠˣ˯ ˶˸˧ ˧˟ˠ˪ ,˸ˣ˟˶ ˸ˣ˥˧˦˟ ˸ˣ˧˰˟ ˸ˣˬ˧˧˵ ,˪˧˰˪ ˭˧ˣ˴˷ ˧˲˩, 

˭˩˪ˣ , ˥ˣ˸˧˲˟ ˨˶ˣ˴ ˫˧˧˵ ˫˧˩˶ˡ˟ ˸ˣ˥˧˦˟ˢ ˸ˬ˶ ˶ˣ˲˧˷˪ˣ ˸ˣ˧ˣ˶˧ˢˬ ˪ˣˢ˧ˮ˪ ˣˬ˶˸˧ ˶˷˞ ˸˧˸˷˸ ˧˶ˡ˯ˢ

ˢ˪˞ .ˡ˥ˢ ˫˧˩˶ˡ˟ ˸ˣ˥˧˦˟ˢ ˸ˣ˧˰˟ ˸˶ˬˣ˥ ˭ˢˣ ˱˵˧ˢ ˭ˢ ˪˷˟-˸ˣ˧˪ˣ˪˯ˬ , ˶˷˞ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˧ˣˢ˧ˤ

ˢˤ ˨˶ˡ ˠˣ˯ ˶ˣ˟˰ ˡ˥ˣ˧ˬ˟ ˟ˣ˷˥ ˶˸ˣ˧ ˸ˣˬ˧˞˸ˬ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ˪ ˣ˞˧˟˧. 

1.2 .˶˵˥ˬˢ ˞˷ˣˮ 

˥ˬ ˫˧˶˵ ˫˧˧˶˧˲ˬ˞˫˧˞˶ˬ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬ ˧˩ ˰˧˲˷ˬ˫˧ ˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ˢ˰˧˯ˮ ˪˰ ˸ˣ˶˥˟ˮˢ-˫˧ˠˢˮˢ ˧ˡ˧ .

˸˞ˤ ˫˰ ,˰ˡ˧ ˶˯˥  ˦˶ˣ˲ˬ ˰ˡ˧ˬˣ ˸ˣ˧ˣ˶˧ˢˬ ˭˸ˣ˞ ˸˞ ˠ˧˷ˢ˪ ˧ˡ˩ ˫˧˷˶ˡˮˢ ˷˧˟˩ˢ ˧ˮ˧˧˲˞ˬ ˧˟ˠ˪

ˢˢ˰˧˯ˮ ˷˧˟˩˪ ˸ˣˬ˧˞˸ˬˢ ")ˡˣ˰˧ˢ ˸ˣ˶˧ˢˬ(" x/ ˣ˞ˢ˶ˡˠˣˬ˪˰ ˸ˣ-˵ˣ˥ ˧˲. ˭˩ ˣˬ˩, ˰ˡ˧ ˶˯˥  ˧˟ˠ˪

˧˲˸˯˫˧ˣ˯ˬ ˠˣ˯ˬ ˫˧˩˶ˡ ˪˷ ˫˧ˠˢˮˢ ˸ ,˫˧˧ˬˣ˵ˬˢ ˫˧˞ˮ˸˟, ˞˦˟˸ˬˢ ˟˸ˣ˶˧ˢˬ˫˸˰˧˯ˮ ˸ ˷˧˟˩˟ . 

ˢˤ ˶˵˥ˬ ˸˶˦ˬ ˧sˢˮ ˷˧˟˩ˢ ˧ˮ˧˧˲˞ˬˣ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˶˷˵ˢ ˸˞ ˶ˣ˵˥˪, ˟ ˫˧˩˶ˡˢˡ˥-

˪˞˶˷˧˟ ˸ˣ˧˪ˣ˪˯ˬ ,˸ˮˬ ˪˰ ˢ ˧ˮ˧˧˲˞ˬ ˸˞ ˸ˣˢˤ˪˸˧˸˷˸  ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ ˸˶˧˥˟ ˪˰ ˫˧˰˧˲˷ˬˢ

˪˰ ˸ˣˬ˧ˣ˯ˬ-ˮˢ ˧ˡ˧˫˧ˠˢ .˟˶˵˥ˬ, ˸ˮ˥˟ˮ ˰˧ˢ ˸ˣ˧ˣ˶˧ˢˬ˪ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˢˬ˞˸ˢˢ ˸ˡ˧ˬˣl ,

˫˧ˮˣ˷ ˨˶ˡ ˧˰˦˵˟ ,ˣ ˸ˣ˧˦˯˧˦˦˯ ˸ˣ˦˧˷ ˸˶ˤ˰˟˪˷ ˧ˣˢ˧ˤ ˨˶˰ˮ ˸ˣˮˣ˷  ˫˧˰˧˲˷ˬ˷ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ

˰ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˶˧˥˟ ˪˰"˫˧ˠˢˮˢ ˧ ,ˢ ˶˟ˡ ˶˷˲˞ˬ˪˰ ˫ˠ ˰˧˟˴ˢ˪  ˧˰˦˵ ˪˷ ˸ˣ˧ˮˠˣˬˣˢ ˸ˣ˴ˣ˟˵

 ˫ˢ˟ ˨˶ˡ˸ˣˬ˶ ˣ˶˧ˢˬ ˸ ˫˰ ˸ˣ˶˷˵˸ˬ ˸ˣˬ˧ˣ˯ˬ ˫˧˧˪˞ˣˤ˧ˣˣ ˫˧˧˶˦ˬˣ˞˧ˠ ˫˧ˮ˧˧˲˞ˬ˫˧ˬ˧ˣ˯ˬ. ˱˯ˣˮ˟ ,

˟ ˶˵˥ˬ˭˥˟ˮ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˭˩˸˟ ˸ˣ˧˟˵˰ˢ ˞˷ˣˮ , ˸ˣ˰˴ˬ˞˟"˶ˣˤ˥˷ " ˸ˣ˧ˣ˶˧ˢˬ ˪˷ˢ˰ ˭˩˸" ˲

˫˧˰˦˵ˢ ˧ˮ˧˧˲˞ˬ ,˰ ˫˧˰˦˵ˢ ˧ˠˣˣ˧˯" ˭˩˸ˢ ˸ˣ˶˧ˢˬ ˪˷ ˢ˰˲˷ˢ ˸ˮ˧˥˟ˣ ˭˩˸ˢ ˸ˣ˧˶˧ˢˬ ˸ˣˮ˸˷ˢ ˲˪˰ 

ˮˢ ˸ˣ˧ˣ˶˧ˢˬ˧˯˪˰ˣ˲˟ ˢ˰. 

˧˩ ˢˮ˧ˢ ˶˵˥ˬˢ ˸˥ˮˢ  ˫ˣ˷˧˧ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˶˷˞˫˧˶ˣ˷˵ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˸˥˲ˢ˪ x/ ˵ˣˤ˧˥˪ ˣ˞

ˢ ˭˧˟ ˢˬ˞˸ˢˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˡˣ˰˧ˢ ˸ˣ˧ˣ˶˧ˢˬˣ ˧ ˫ˣ˶˸ ˸ˣ˥˧˦˟ˢ ˸˶˟ˠˢ˪˟˫˧˩˶ˡ.  ˪˰ ˯˯˟˸ˢ˟

˧˞˴ˬˬ ˶˵˥ˬˢ , ˫˧ˮˮ˩˸ˬ˪ ˳˧˪ˬˢ˪ ˢ˧ˢ˧ ˭˸˧ˮ ˳˶˞˟ ˸ˣ˧ˣ˶˧ˢˬ ˸ˠ˷ˢ˪ ˫˧˴ˣ˥ˮˢ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˪˰

˧˰˧ˣ ˫˧˩˶ˡ˟ ˸ˣ˧ˣ˴˶ ˡˢˡ˥-˸ˣ˧˪ˣ˪˯ˬ .ˢˤ ˭˲ˣ˞˟ , ˢ˷˧ˠˢ ˸˞ ˫˧ˬˡ˵ˬˢ ˫˧˪˩ ˥ˣ˸˧˲˪ ˫ˣ˶˸˧ ˶˵˥ˬˢ

 ˪˷"˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ". 

 ˫˧ˠ˴ˣˬ ˶˵˥ˬˢ ˧˞˴ˬˬˣˡ˟" ˢˤ ˥˞˟ˢ ˭˲ˣ˞˟ : 

 ˵˶˲1.3 ˢ ˶˵˯ˬ ˫˧˞˴ˬˬ ˞˧˟ˬ˸ˣ˶˲˯ ˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˸˶˧˴˧˪ ˫˧ˬ˧˧˵ˢ ˫˧˪˩ˢ ˧˟ˠ˪ ; 

 ˵˶˲2 ˨˧˪ˢ˸ ˸˞ ˶˧˟˯ˬ ˶˵˥ˬ˪ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˸ˮ˩ˢ ˣ˧ˮ˧˧˲˞ˬ ˸˞ˣ ; 

 ˵˶˲3  ˠ˧˴ˬ˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˢˬ˞˸ˢˢ ˸ˬ˶ ˸ˮ˧˥˟ˬ ˫˧˞˴ˬˬ˶˵˥ˬˢ ˧˰˦˵˟ ˡˣ˰˧ˢ ˸ˣ˧ˣ˶˧ˢˬˣ ˢ˰˧; 

 ˵˶˲4 ˶˵˥ˬ˟ ˣ˩˶˰ˮ˷ ˫˧˧˦˯˧˦˦˯ˢ ˫˧˥ˣ˸˧ˮˢˬ ˫˧˞˴ˬˬ ˞˧˟ˬ; 

 ˵˶˲5 ˠ˧˴ˬ ˣ˶˧ˢˬ ˫˰ ˶˵˥ˬˢ ˧˰˦˵ ˪˷ ˸˧˯ˡˮˢ ˢ˵˧ˡ˟ˬ ˫˧˞˴ˬˬˣ˧˸ˣ˩ˣˬˮˣ ˸ˣˢˣ˟ˠ ˸; 

 ˵˶˲6 ˣ˧˸ˣˮ˵˯ˬ ˸˞ ˠ˧˴ˬˣ ˶˵˥ˬˢ ˪˷ ˫˧˧˶˵˧˰ˢ ˫˧˞˴ˬˬˢ ˸˞ ˫˩˯ˬ , ˧ˮ˧˧˲˞ˬ ˪˰ ˢ˰˟˴ˢ ˸ˣ˟˶˪

 ˸˧˸˷˸ˢ ˫˧ˬ˧˞˸ˬ˷˧ ˸ˣ˧ˣ˶˧ˢˬ ˸ˠ˷ˢ˪˧x˰ ˫˧˩˶ˡ˟ ˸ˣ˧ˣ˴˶ ˡˢˡ˥-˸ˣ˧˪ˣ˪˯ˬ. 
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1.3 .˸ˣ˶˲˯ ˶˵˯ :˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˸˶˧˴˧˪ ˫˧ˬ˧˧˵ ˫˧˪˩ 

˫˧˧˵ˢ ˰ˡ˧ˢ ˸˞ ˫˩˯˪ ˢ˶˦ˬ˟ ˨˶˰ˮ ˸ˣ˶˲˯ˢ ˶˵˯ ,˪ˮ˧˟ˢ ˭ˣ˧˯˧ˮ˟˧ˬˣ˞ ,ˡ˥ˢ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ˪ ˰ˠˣˮ˟-

 ˸ˣ˧˪ˣ˪˯ˬ)˪˪˩˟ ˸ˣ˧ˮˣ˶˧˰ˮ˧˟ ˣ˞ (˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˸˶˧˴˧˪ ˫˧ˬ˶ˣ˸˩ ˣ˞˴ˬˮ ˶˷˞ . ˫˧˪˩ˢ ˭˧˟

˸ˣˮˬ˪ ˭˸˧ˮ ˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˸˶˧˴˧˪ ˫ˣ˧ˢ ˫˧ˮ˸˧ˮˢ : ˸˩˶˰ˬ ˪˷ ˢˮˣ˩ˮ ˢ˧˩˶˶˧ˢ ˸˶ˡˠˢ

˫˧˩˶ˡˢ ;˨˶ˡˢ ˭˩˸˟ ˸ˣ˧˟˵˰ ˪˰ ˢˡ˲˵ˢ ;˷˵˪ ˧ˣ˦˧˟ ˸˞˧˴ˬ ˸ˣˠˢˮ˸ˢ ˭˧˟˪ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˭˧˟ ˶

 ˫˧ˠˢˮˢ)ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ .( 

1.3.1 .˸˩˶˰ˬ˟ ˫˧˩˶ˡ ˧ˠˣ˯ ˸˶ˡˠˢ 

 ˢ˶ˣ˟˥˸ˢ ˸˩˶˰ˬ˟ ˢ˟˶ ˸ˣ˟˧˷˥ ˸˯˥ˣ˧ˬ ˶˷˞ ˫˧˩˶ˡˢ ˧ˡ˧˵˲˸ ˪˷ ˢ˶ˣ˶˟ ˢ˶ˡˠˢ˪ ˧ˣ˦˧˟ ˧ˡ˧˪ ˞ˣ˟˸

ˢ˪˞ ˫˧˩˶ˡ˟ ˢ˰˧˯ˮ˪ ˸ˣˬ˧˞˸ˬ˷ ˸ˣ˧ˣ˶˧ˢˬ˟ˣ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ˟ .˫˧ˮ˷ˢ ˨˶ˣ˞˪ ,ˡˬ ˪˷ ˢ˪ˣ˰ ˶˲˯ˬ ˸ˣˮ˧

˷ ˫˧˩˶ˡ ˸˩˶˰ˬ ˸˶˧˴˧˪ ˯˧˯˟˩ ˫˧˩˶ˡ ˧ˠˣ˯ ˸˶ˡˠˢ˪ ˸ˣ˷ˡ˥ ˸ˣ˷˧ˠ ˷˲˥ˬ"˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬ ."

˪˪˩˩ ,˭ˢ˷ ˸ˣ˧˶˵˧˰ ˸ˣ˧˴˵ˮˣ˲ ˷ˣ˪˷ ˭˧˟ ˸˧˟˶ˬ ˢˡ˶˲ˢ ˪˰ ˯˯˟˸ˬ ˠˣˣ˧˯ˢ : ˸˶˟˰ˢˢˢ˰ˣˮ˸ , ˶ˣˤ˧˲

ˢˢ˷˧ˠˣ ˢ˰ˣˮ˸ . ˸ˣ˞˪˟˦˟1.5-1.7  ˫˧˩˶ˡ ˠˣˣ˧˯˪ ˸ˣ˞ˬˠˣˡ ˸ˣ˞˟ˣˬ ˸ˣ˧ˮˣ˶˧˰ ˞˪˪˰-˭ˡˣ˵˲˸ ˧˲ ,

ˬ˟ˢˡˮ˵ ˣˬ˩ ˸ˣˮ˧ˡ ,ˢ˶˞ˣ ˡˮ˪˧ˤ ˣ˧ˮ"˟.  ˪˞˶˷˧˟ ˫ˠ ˫˧˧˵ ˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡˢ ˪˷ ˢˬˣˡ ˠˣˣ˧˯-  ˢ˪˟˦

1.8. 

 ˢ˪˟˦1.5. ˢˡˮ˵˟ ˸ˣ˧ˮˣ˶˧˰ ˞˪ ˫˧˩˶ˡ ˧ˮ˧˧˲˞ˬ ,"˰˭ˠˣˣ˧˯ ˲ .˶ˣ˵ˬ :TAC )1999.( 
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 ˢ˪˟˦1.6. ˸ˣ˧ˮˣ˶˧˰ ˞˪ ˫˧˩˶ˡ ˧ˮ˧˧˲˞ˬ ˡˮ˪˧ˤ ˣ˧ˮ˟ ,˪˰-ˠˣˣ˧˯ ˧˲.˭ ˶ˣ˵ˬ :Tranzit )2003.( 

 Local Road 
Collector 

Road 
Arterial Road Expressway Motorway 

Traffic Function 

traffic 
movement is 

the secondary 
consideration 

traffic 
movement 
and land 

access are 
of equal 

importance 

traffic 
movement is 
the primary 

consideration 

traffic 
movement is 
the primary 

consideration 

optimized 
traffic 

movement is 
the primary 

consideration 

Land Access 
Function 

land access is 
the primary 

consideration 

land access 
and traffic 
movement 

are of equal 
importance 

some access 
control 

rigid access 
control 

no access  

Traffic Volume 
(AADT) 

<1000 <5000 <12000 >8000 >8000 

Flow 
Characteristics 

Interrupted 
flow 

Interrupted 
flow 

uninterrupted 
flow except at 
intersections 
(signalized) 

uninterrupted 
flow except at 

signalized 
intersections 

free flow 
(grade 

separated 
intersections) 

Design Speed 
(km/h) 

50 ï 110 60 ï 110 80 ï 130 100 ï 130 100 ï 130 

Average 
running speed 

in free flow 
conditions 

(km/h) 

50 ï 90 50 ï 90 60 ï 100 60 ï 100 70 -110 

Vehicle type 

cars, light/ 
medium 
trucks, 

occasional 
heavy trucks 

all types, up 
to 30% 

trucks in the 
3 t to 5 t 
range 

all types, up to 
20% heavy 

trucks  

all types, up to 
20% heavy 

trucks  

all types, up to 
20% heavy 

trucks  

Normally 
connected to: 

locals, 
collectors 

locals, 
collectors, 
arterials 

collectors, 
arterials, 

expressways, 
motorways 

arterials, 
motorways 

arterials, 
expressways, 

motorways 

  
 ˢ˪˟˦1.7. ˢ˶˞˟ ˸ˣ˧ˮˣ˶˧˰ ˞˪ ˫˧˩˶ˡ ˧ˠˣ˯˪ ˫˧˧˯ˣ˲˧˦ ˫˧ˮ˧˧˲˞ˬ"˟ .˶ˣ˵ˬ :Fitzpatrick et al )2003.( 

Item 

Class/subclass: 

Freeway 
Arterials/Highways 

Collectors Local 
Principal Minor 

Anticipated Speed 
or Speed limit 

55 to 70 mph 45 to 70 mph 
45 to 70 

mph 
35 to 55 mph 35 to 55 mph 

Purpose 

High mobility, 
access 

limited to 
ramps 

High mobility, 
limited access 

High 
mobility, 
limited 
access 

Connection 
between local 

streets and 
arterials 

Provides access to 
land adjacent to 

collector network and 
serves travel over 

relatively short 
distances 

Cross Section 
Multilane 
divided 

Multilane 
divided and 

two-lane 
undivided 
/divided 

Two- or 
three-lane 

Two- or three-
lane 

Two-lane 

Driveway Access 
Density 

None (ramps) Low 
Low to 

Moderate 
Moderate to 

High 
High 

Roadside 
development 

None 
Low to 

Medium 
Medium Medium to High High 

Median 
Yes 

(restrictive) 
Yes 

(restrictive) 
Usually Occasionally No 

Anticipated traffic High High 
High to 

Moderate 
Moderate Low 
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 ˢ˪˟˦1.8 .˪˞˶˷˧˟ ˭ˢ˧ˮ˧˧˲˞ˬˣ ˸ˣ˧ˮˣ˶˧˰ ˞˪ ˫˧˩˶ˡ ˠˣˣ˧˯ .˶ˣ˵ˬ : ˸ˣ˧˥ˮˢ)2012.( 

 

˧˟˵˰ ˭˲ˣ˞˟˷ ˭˧˥˟ˢ˪ ˭˸˧ˮ ,ˢ˰ˣˮ˸ˢ ˧˥˲ˮ˟ ˢˡ˧˶˧ ˫˰ ˸˶˷˵˸ˬ ˨˶ˡˢ ˸˧˩˶˶˧ˢ˟ ˢˡ˧˶˧ ,ˣ˶˧ˢˬ˟ˣ˧ ˸

ˢ˸ˣ˧ˣ˲˴ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ˟ˣ ˭˩˸ ,˨˶ˡˢ ˨˸˥ ˸˶˴ˢ ˫˰ ˪˧˟˵ˬ˟ ,˟ ˪ˣˡ˧ˠ ˸ˬ˧˶ˤ˪ ˢ˰˶˲ˢˢ ˸ˬ˶

 ˢ˰ˣˮ˸ˢ˟ ˢ˶˟ˠˢˣ˰˵˶˵ˢ ˧˷ˣˬ˧˷ ˨˶ˡˢ ˡ˧˴˟ .˸˞ˤ ˫˰ ,˭ˢˣ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ,  ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˸ˣˬ˶

˶˧ˢˬˣˮˢ ˸ˣ˧ˣ˧˯ ˸ˣ˧ˣ˲˴ˢ ˢ˰˫˧ˮˣ˷ˢ ˫˧˩˶ˡˢ ˧ˠˣ˯ ˭˧˟ ˡ˥ ˭˲ˣ˞˟ ˫˧˪ˡ˟ˮ ˫ˮ˧˞ ,˸ˣˣ˴˵ˢ ˧ˮ˷˪ ˦˶˲ :

 ˸ˬˣ˰˪ ˸ˣ˶˧ˢˬ ˫˧˩˶ˡˢ˸ˣ˧ˬˣ˵ˬ .˭˞˩ˬ , ˧˷ˣ˵ˢ ˶˩˧ˮ˨˶ˡ ˧ˠˣ˯ ˶ˣ˟˰ ˫˧˧ˡˣ˥˧˧ ˨˶ˡ ˧ˮ˧˧˲˞ˬ ˸˶˧˴˧˟ 

ˡˣ˥˧˧˟ˣ ˫˧ˮˣ˷ ,ˢ ˪˷ ˸ˣˣ˴˵˟ ˫ˮ˧˞˷ ˢ˪˞˩ˢ˧˧˧˩˶˶ s, ˶˟ˡ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ˪ ˭˸ˣ˞ ˨˲ˣˢ ˢ˧ˢ˷

˰˭ˬ˴ . 

1.3.2 .˨˶ˡˢ ˭˩˸˟ ˸ˣ˧˟˵˰ 

˪˰ ˫˧˰˟˵ˮ ˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡˢ ˪˷ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬ-˫˧˪˟ˣ˵ˬ ˫˧˧˸˰ˣˮ˸ˣ ˫˧˧˶˦ˬˣ˞˧ˠ ˫˧˦˶ˡˮ˦˯ ˧˲ .

˭˩˪ˣ ˸ˣˬˡˣ˵ˢ ˸ˣ˵ˡ˟ ˢˠ˧ˢˮˢˬ ˣˮˣ˧˯˧ˮ ˪˰ ˨ˬ˸˯ˬ ˨˶ˡˢ ˨˶ˣ˞˪ ˣ˸˰˧˯ˮ˟ ˠˢˮˢ , ˨˶ˡ ˧ˮ˧˧˲˞ˬ˪ ˢ˲˴ˬ

˫˧ˬ˧ˣ˯ˬ .˸ˣ˷ˬˬ˸ˬ ˭ˮ˧˞ ˣ˧˸ˣ˧˲˧˴ ˶˷˞˩ , ˦˵˧˪˲ˮˣ˵ ˶˴ˣˮ ˸ˬ˧˧˵ˢ ˢˠ˧ˢˮˢ ˸˶ˣ˴ ˭˧˟) ˫˞˸ˢ˟

ˠˢˮˢ ˪˷ ˣ˧˸ˣ˧˲˧˴˪ (˥˦˷˟ ˫˧ˮˣ˸ˮˢ ˭˧˟˪ ,˭˞˩ˬˣ ˠˢˮˢ ˸ˣ˦˪˥ˢ˟ ˸ˣ˧ˣ˰˦˪ ˫ˣ˶ˠ˪ ˧ˣ˷˰ ˶˷˞ ˟˴ˬ ,

˸ˣˮˣ˞˸˪ ˞˧˟ˢ˪ .˨˲ˢ˪ˣ ,˸ˣˡ˧˥˞˟ˣ ˸ˣ˧˟˵˰˟ ˭ˮ˩ˣ˸ˬ ˷˧˟˩ˢ ˶˷˞˩ ,ˠˢˮˢ ˸ˣ˧˲˧˴˪ ˢˮˣ˰ ˞ˣˢ ;

ˢ˞˴ˣ˸˩ ,˶˸ˣ˧ ˢ˰ˣˠ˶ˣ ˢ˵˪˥ ˢ˧ˢ˸ ˣ˸ˠ˧ˢˮ ,˸ˣ˞˧ˠ˷ ˸˪˰˟ ˸ˣ˦˰ˣˬ ˩ˬˣ˭˞,  ˢ˥ˣ˦˟ ˶˸ˣ˧)˟˧˟˥-˶˦ˬ ,

2001.( 

 ˪˷ ˸ˣˡ˧˥˞ˢ ˸ˡ˧ˬ˩ ˸˶ˡˠˣˬ ˨˶ˡˢ ˭˩˸˟ ˸ˣ˧˟˵˰ˢ ˫˧˟˧˩˶ˬˢ˨˶ˡ ˰˦˵ ˪˷ ˫˧˧˶˦ˬˣ˞˧ˠ . ˸ˣ˧˟˵˰

ˢ˥ˣˮˣ ˢ˥ˣ˦˟ ˢˠ˧ˢˮ ˶˷˲˞˸ ˢ˟ˣ˦ ,ˢ˟˶ ˢˡ˧ˬ˟ ˢˡ˧˥˞ ˸ˣ˶˧ˢˬ˟ˣ . ˶˯ˣ˥˪ ˸ˣ˟˧˯ ˶˲˯ˬ ˸ˣˬ˧˧˵

˭ˢ˧ˮ˧˟ˣ ˫˧˩˶ˡ ˭˩˸˟ ˸ˣ˧˟˵˰: 
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 * ˭˧˟ ˫˧˪ˡ˟ˢˢ˫˧˰˦˵ :˞ ˫˧ˬˣ˵˰ ˭ˣˮ˩˸˭˩˸ˢ ˸ˣ˶˧ˢˬ ˪˰ ˯˯˟˸ˬ ˫˧˧˩ˮ˞ˣ ˫˧˧˵˲ˣ .˸˞ˤ ˸ˬˣ˰˪ ,

˭˩˸ˢ ˸ˣ˶˧ˢˬ˟ ˫˧˧ˣ˪˸ ˫ˮ˧˞ ˫˧˶˷˧ˢ ˫˧˰˦˵ˢ ,˨˩ˬ ˢ˞˴ˣ˸˩ˣ,  ˨˶ˡˢ ˧˞ˣˣ˸˟ ˫˰ ˫˧˰˦˵ ˫˧˶˴ˣˮ

˸ˣˮˣ˷ ˪ˣ˰˲˸ ˸ˣ˧ˣ˶˧ˢˬ; 

 *˭ˣˮ˩˸ˢ ˸ˣ˷˧˶ˡ˟ ˸ˣ˥˸˲˸ˢ :˸ˣˮˣ˷ ˸ˣ˲ˣ˵˸˟ ˣˮ˟ˮ ˫˧ˮˣ˷ ˫˧˰˦˵˷ ˭˩˸˧ , ˣ˧ˢ ˸ˣ˲ˣ˵˸ˢ ˭˧˟ ˶˷˞˩

˭˩˸ˢ ˸ˣ˷˧˶ˡ˟ ˫˧˧ˣˮ˧˷ ˭˩˪ˣ ,˸ˣˮˣ˷ ˸ˣ˷˧˶ˡ ˧˲˪ ˰˴˟˸ˢ ˨˶ˡˢ ˸˧˧ˮ˟ ˨˷ˬˢ; 

 *˸ˣ˧˪˩˪˩ ˸ˣ˟˧˯ : ˶˥˞ ˵˪˥ˣ ˸ˬ˧ˣ˯ˬ ˭˩˸ ˸ˬ˶˟ ˢ˧ˮ˟˪ ˵˧˲˯ˬ ˟˧˴˵˸ ˢ˧ˢ ˨˶ˡˢˬ ˵˪˥˪˷ ˧˶˷˲˞

˫˧ˮˣ˷ ˫˧˧˶˦ˬˣ˞˧ˠ ˫˧˦˶ˡˮ˦˯˟ ˢˮ˟ˮ ,˸˶˥˞ ˢ˲ˣ˵˸˟ ˣ˞ ˟˧˴˵˸˟ ˫ˣ˴ˬ˴ ˟˵˰. 

 *ˢ˧˲˶ˠˣ˲ˣ˦ : ˶ˣˤ˞ˬ ˢˮˣ˷ˢ ˢ˧˲˶ˠˣ˲ˣ˦ˢ ˪˪ˠ˟ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬ˟ ˧ˣˮ˧˷˶ˣˤ˞˪. 

 ˫˧˦ˮˬ˪˞˪ ˫˞˸ˢ˟ ˫˸˰˧˯ˮ ˸ˣ˶˧ˢˬ ˸˞ ˸ˣ˟ˣ˶˵ ˫˧˸˰˪ ˸ˣˮ˷˪ ˫˧ˠˢˮˢ ˸˞ ˟˧˧˥ˬ ˡ˧˥˞ ˞˪ ˧˞ˣˣ˸

˨˶ˡ˟ ˢ˰ˣˮ˸ˢ ˯ˬˣ˰˪ ˶˷˵ ˪˩ ˞˪˪ˣ ˨˶ˡˢ ˪˷ ˫˧˧˶˦ˬˣ˞˧ˠˢ .˭˞˩ˬ , ˸ˮ˦˵ˢ˪ ˫ˣ˶ˠ˸ ˧˞ˣˣ˸˟ ˸ˣˡ˧˥˞

˸ˣ˧ˣ˶˧ˢˬˢ ˧ˮ˧˧˲˞ˬ˟ ˸ˣˮˣ˷ˢ ,˟ ˸ˣ˥˧˦˟ˢ ˸ˬ˶ ˸˞˪˰ˢ˪ ˫ˣ˶˸˧ ˶˷˞ ˟˴ˬ˨˶ˡ .ˤ ˢ˥ˮˢ x ˪˰ ˸˩ˬ˸˯ˬ

˸ˣ˥˧˦˟ˢ ˭˧˟˪ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ˟ ˸ˣˮˣ˷ˢ ˭˧˟ ˨ˣ˲ˢ ˶˷˵ ˪˰ ˣ˰˧˟˴ˢ ˶˷˞ ˫˧˶˵˥ˬˢ ˧˞˴ˬˬ , ˶˷˞˩

 ˪˷ ˢ˧ˢ ˭ˣ˷˞˶ˢ ˶˵˥ˬˢSolomon )1964(. 

 ˧ˣˤ˧˥ ˣ˞ ˸ˣˡ˧ˡˬ ˨ˬ˯ ˪˰ ˷˧˟˩˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˩˶˰ˢˬ ˸˟˩˶ˣˬ ˢˡ˧˥˞ˢ ˸ˣ˶˧ˢˬˢ ˸˦˧˷

˧˞ˣˣ˸ˢ ˨˶ˣ˞˪ ˸ˣ˧ˣ˶˧ˢˬ ,˸ˣ˶˧ˢˬˢ ˪˧˲ˣ˶˲ ˸˧˧ˮ˟ˣ .˧ˢˬˢ ˪˧˲ˣ˶˲ ˸˞ ˶˞˸ˬˢ ˱ˣ˴˶ ˫˧˷˶˸˩ ˶ˡˠˣˬ ˸ˣ˶

˫˧ˣ˯ˬ ˭ˣˣ˧˩˟ ˸˧˷ˬˬˢ ˢ˰˧˯ˮˢ ˸ˣ˶˧ˢˬ, ˫˧ˡ˟˩ ˫ˠˣ ˫˧˧˦˶˲ ˟˩˶ ˧˪˩˪ ˣˮ˧˩ˢ˪ ˭˸˧ˮˣ.  ˪˧˲ˣ˶˲ ˸˶ˤ˰˟

˫˧ˮˣ˷ ˟˩˶ ˧˪˩ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˨˶ˡˢ ˸˧˶˦ˬˣ˞˧ˠ ˸˰˲˷ˢ ˸˞ ˸ˣ˞˶˪ ˭˸˧ˮ ˸ˣ˧ˣ˶˧ˢˬˢ , ˸˞ ˸ˣˢˤ˪ˣ

 ˫˧ˢˣ˟ˠ ˸ˣ˧ˣ˶˧ˢˬ ˧˷˶˲ˢ˪ ˫˧ˬ˶ˣˠ ˶˷˞ ˫˧˰˦˵ˢ)˫˧˶˥˞ˣ ˯ˣ˪ˣ˲, 1997.( 

˫˧˟˧˩˶ˬ ˧ˮ˷ˬ ˸˟˩˶ˣˬ ˭˩˸ˢ ˸ˣ˧˟˵˰ ˸˩˶˰ˢ˪ ˸ˣ˶˧ˢˬ˟ ˷ˣˬ˧˷ˢ ˸˷˧ˠ : ˭˧˟ ˷˶˲ˢ˪ ˯˥˧˧˸ˬ ˭ˣ˷˞˶ˢ

ˢ ˭ˣˤˣ˥˞ˢˣ ˭˩˸ˢ ˸ˣ˶˧ˢˬ-85  ˧ˮ˷ˢˣ ˰˦˵ ˣ˸ˣ˞˟ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ˪˷- ˢ ˭ˣˤˣ˥˞˟ ˷˶˲ˢ˪-85  ˪˷

˫˧˩ˣˬ˯ ˫˧˰˦˵ ˧ˮ˷ ˪˷ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ .ˡ˧˥˞ ˧˞ˣˣ˸ ˸ˠ˷ˢ˪ ,˷˶˲ˢ ˸˸˪ ˫˧˲˞ˣ˷ ˫˧˟˧˩˶ˬˢ ˧ˮ˷ 

ˬ˧ˮ˧ˬ ˸ˣ˧ˣ˶˧ˢˬ˞ ˧˪)Lamm et al ,1999.( ˪˪˩˩ ,ˬ ˫˧ˮ˦˵ ˫˧˷˶˲ˢˢ ˧ˮ˷ ˶˷˞˩-10 ˬ˵"˷ , ˭ˣˮ˩˸ˢ

˪ ˟˷˥ˮ-"˟ˣ˦" ,˧˶˦ˬˣ˞˧ˠˢ ˭ˣˮ˩˸ˢ ˶ˣ˲˧˷˟ ˨˶ˣ˴ ˭˧˞ˣ ˧˵˲ˣ˞ˢ ˧˞ˣˣ˸˟ ˸ˣ˧˟˵˰ ˸ˬ˧˧˵ ˣ˟ ˣˮ˧˧ˢˡ ; ˶˷˞˩

 ˪˷ ˥ˣˣ˦˟ ˫˧˞˴ˬˮ ˫˧˷˶˲ˢˢ10-20 ˬ˵"˷ ,˪ ˟˷˥ˮ ˭ˣˮ˩˸ˢ-"˶˧˟˯ " ˸ˣ˧˟˵˰˟ ˶˯ˣ˥ ˫˧˧˵ ˣ˟˷ ˭ˣˮ˩˸˟

˪˪˩ ˨˶ˡ˟ˣ ˸ˬ˧ˣ˯ˬ ˢˡ˧ˬ˟ ˧˶˦ˬˣ˞˧ˠˢ, ˫˧˧˵ˢ ˧˞ˣˣ˸˪ ˭ˣ˵˧˸ ˳ˣ˥ˮ ˞˪ ; ˪˰ ˫˧˪ˣ˰ ˫˧˷˶˲ˢˢ ˧ˮ˷ ˶˷˞˩

20 ˬ˵"˷ ,˪ ˟˷˥ˮ ˭ˣˮ˩˸ˢ-"˰ˣ˶ˠ ." ˭ˣˮ˩˸"˰ˣ˶ˠ " ˡ˥˧ ˧˵˲ˣ˞ˢ ˧˶˦ˬˣ˞˧ˠˢ ˭ˣˮ˩˸˟ ˸ˣ˧˟˵˰ ˶˯ˣ˥˪ ˫˶ˣˠ

˸ˣ˶˧ˢˬˢ ˪˧˲ˣ˶˲˟ ˫˧˧˸ˣ˰ˬ˷ˬ ˫˧˪ˡ˟ˢ ˫˰ , ˰ˣ˶ˠ ˭˲ˣ˞˟ ˭ˮ˩ˣ˸ˬˢ ˷˧˟˩ ˰˦˵ ˭˩˪)˟ ˸ˣ˧˟˵˰ ˸ˬ˶

ˢ˩ˣˬˮ (˫˧ˮ˩ˣ˯ˬˢ ˫˧˰˦˵˟ ˧˞ˣˣ˸ˢ ˶ˣ˲˧˷˪ˣ ˷ˡ˥ˬ ˭ˣˮ˩˸˪ ˵ˣ˵ˤ. 

ˢˡ˧˥˞ ˞˪ ˢ˰ˣˮ˸ ˸ˬ˧˶ˤ˪ ˢ˞˧˟ˬ ˢ˩ˣˬˮ ˸ˣ˧˟˵˰ ,˸ˣˮˣ˞˸˟ ˸ˣ˟˶ˣ˰ˬ˪ ˧ˣ˩˧˯ˢ ˸˪ˡˠˢ˪ ˨˩ˬ ˢ˞˴ˣ˸˩ˣ; 

˨ˡ˧˞ˬ,  ˸ˣ˧˟˵˰˟ ˢ˧˪˰ˢ˞˧˟ˬ ˸ˣˮˣ˞˸ˢ ˶ˣ˰˧˷ ˸ˮ˦˵ˢ˪ .ˢ ˨˩˪ ˶˟˯ˢˢˣˮ˧  ˢ˷ˣ˶˧˲ ˢ˟ˣ˦ ˸ˣ˧˟˵˰˷

˟ˣ˦ ˫˧˧˶˦ˬˣ˞˧ˠ ˫˧˞ˮ˸˶˸ˣ˧ ˫˧ , ˶ˣ˰˧˷˟ ˢ˸˥˲ˢ ˞˴ˣ˧ ˪˰ˣ˲˩ˣ ˸ˣ˶˧ˢˬ˟ ˸ˣˮˣ˷ˢ ˪˷ ˢ˧˴ˤ˧ˬ˧ˮ˧ˬ

˸ˣˮˣ˞˸ˢ. 

˸ˣˮˣ˞˸ˢ ˧˶ˣ˰˧˷ˣ ˭˩˸ˢ ˸ˣ˧˟˵˰ ˭˧˟ ˶˷˵˪ ˸ˣ˧˶˧˲ˬ˞ ˸ˣ˥˩ˣˢ ˧˟ˠ˪ , ˪˷ ˫˶˵˥ˬ ˸˞ ˭˧˧˴˪ ˭˸˧ˮ

Anderson et al )1999 (˟ ˸ˣˮˣ˞˸ ˧ˮˣ˸ˮ ˣˮ˥˟ ˶˷˞-5287 ˢ˶˞˟ ˸ˣˮ˧ˡˬ ˷˷˟ ˫˧˧˵˲ˣ˞ ˫˧ˬˣ˵˰"˟ .

˧˷˷ ˞˴ˬˮ ˢˤ ˶˵˥ˬ˟ ˭ˣˮ˩˸ ˫˰ ˫˧ˬˣ˵˰˟ ˢ˲˴ˮ ˧˟˶ˬ ˸ˣˮˣ˞˸ ˶ˣ˰"˰ˣ˶ˠ " ˧˪˞ˬ˧ˮ˧ˬ ˸ˣˮˣ˞˸ ˶ˣ˰˧˷ˣ- 
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 ˭ˣˮ˩˸ ˫˰ ˫˧ˬˣ˵˰˟"˟ˣ˦" , ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ˭˧˟ ˷˶˲ˢˢ ˭ˣ˧˶˦˧˶˵ ˧˲˪ ˢ˧ˢ ˭ˣˮ˩˸ˢ ˠˣˣ˧˯ ˶˷˞˩

˭˩˸ˢ ˸ˣ˶˧ˢˬˣ. 

˨˶ˡˢ ˭˩˸ ˸ˣ˧˟˵˰ ˸˩˶˰ˢ˟ ˧˶˵˧˰ˢ ˶˦ˬ˶˲ˢ ˢˮ˧ˢ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ . ˧˲˪˸ˣ˧˥ˮˢ ˸ˣ˧ˮ˵˧˶ˬ˞ ,

˲˸ˢ ˸ˣ˶˧ˢˬ ˫˧ˬ˶ˣˠˢ ˶˷˞˩ ˨˶ˡ˟ ˢ˧˪˰ ˶ˣˬ˷˪ ˶˷˲˞˷ ˶˸ˣ˧˟ ˢˢˣ˟ˠˢ ˸˪˪ˣ˩ˢ ˸ˣ˶˧ˢˬˢ ˞˧ˢ ˪ˣ˰

˷˧˟˩ˢ ˪˷ ˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧ˮ˧˧˲˞ˬˢ ˫ˢ ˸ˣ˶˧ˢˬˢ ˸˞ ˫˧˰˟ˣ˵ˢ . ˸˩˶˰ˢ˪ ˶˸ˣ˧˟ ˪˟ˣ˵ˬˢ ˡˡˬˢ

ˢ ˭ˣˤˣ˥˞ˢ ˞ˣˢ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ-85 ˸˧˷˲ˣ˥ ˢˬ˧˶ˤ ˧˞ˮ˸˟ ˸ˣ˶˧ˢˬ ˪˷ .˷˦˧ ˫˪ˣ˰˟ ˣ˥˸ˣ˲ ˸ˣ˟˶ ˸ˣ

˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ˧ˣˤ˧˥˪ ˰"˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˲ ,˫ˣ˵˰˟ ˸ˣ˶˧ˢˬˢ ˧ˣˤ˧˥˟ ˪˲˧˦ ˪ˣˡˠˢ ˭˵˪˥ ˶˷˞˩ )Lamm 

et al ,1995 ;Misaghi & Hassan ,2005(. 

1.3.3 . ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟˪ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˭˧˟ ˶˷˵ˢ 

˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˸˶˧˴˧˪ ˯˧˯˟ ˸ˣˮ˟˪ ˧ˡ˩ ,˶˷˞ ˫˧˶˵˥ˬ ˧˞˴ˬˬ ˤ˩˶˪ ˟ˣ˷˥ ˣ˞˴ˬ  ˧ˣ˦˧˟

˧ˮ˧˧˲˞ˬ ˭˧˟ ˶˷˵˪  ˭˧˟˪ ˫˧˩˶ˡˢ˶˵˧˰˟ˣ ˫˧ˠˢˮˢ ˸ˣ˧ˣˠˢˮ˸ˢ , ˸ˣ˶˥˟ˮˢ ˸ˣ˧ˣ˶˧ˢˬˢ"˰ ˫˧ˠˢˮˢ ˧ ˢ˰˧˯ˮ˪

ˢ˪˞ ˫˧˩˶ˡ˟. 

ˡˮ˪ˣˢ˟, ˟ ˣ˩˶˰ˮ˷ ˫˧˶˵˥ˬ ˶˲˯ˬ-SWOV  ˭˩˸ ˸˞ ˫˧˩˲ˣˢ ˶˷˞ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ˪ ˢ˶ˡˠˢ ˣ˷˲˧˥

˫˧ˠˢˮˢ ˧ˮ˧˰˟ ˢˢˣˤˬ˪ ˨˶ˡˢ .ˢ˪˞ ˫˧˶˵˥ˬ ˨ˬ˯ ˪˰ , ˸ˮ˷˟2003  ˡˮ˪ˣˢ˟ ˸ˣˡ˧˧ˮ˪ ˸˧ˬˣ˞˪ˢ ˢ˴˰ˣˬˢ

˷˟ ˢ˶˥˟ ˨˶ˡˢ ˧ˠˣ˯ ˧ˣˢ˧ˤ˪ ˣ˷ˬ˷˧˷ ˫˧ˮ˧˧˲˞ˬ ˧ˮ)essential recognizability characteristics (˫ˢˣ :

 ˠˣ˯ ˧ˮˣˣ˧˩ ˭˧˟ ˢˡ˶˲ˢˢˢ˰˯˧ˬˢ ˢ˴˵ ˭ˣˬ˧˯ˣ ˢ˰˧˯ˮ . ˫˧˩˶ˡˢ ˧ˠˣ˯ˢ ˸˯˧˲˸ ˸˶ˠ˯ˬ˟ ˡˮ˪ˣˢ˟ ˫˧˶ˡˠˣˬ

˸˟ ˸ˣ˥˧˦˟ˢ-˞ˬ˧˧˵ ,˸ˣ˟˶˪ s ˸ˣ˧ˣ˶˧ˢˬˢ ˧ˮ˷ˣ ˸ˣ˶˸ˣˬˢ˧ˮ˧˧˲˞ˬˮˢ ˫"˪  ˢ˪˟˦˟ ˫˧ˠ˴ˣˬ1.9 .˸˧ˮ ˭

˷ ˭˧˥˟ˢ˪˭˧˟ ˫˧˩˶ˡ ˪˷ ˢ˵ˣ˪˥ ˸ˬ˧˧˵ ˡˮ˪ˣˢ˟-˪ ˸ˣ˧ˮˣ˶˧˰-3  ˸˧˟˶ˬˢ ˸ˣ˶˧ˢˬ˟ ˢˤˬ ˢˤ ˫˧ˮˣ˷ˢ ˫˧ˠˣ˯

˸˶˸ˣˬˢ, sx ˫:˸ˣˡ˧˧ˮ ˞ˣˢ ˭ˡ˧˵˲˸ ˶˵˧˰˷ ˸ˣ˧˷˞˶ ˫˧˩˶ˡ , ˫˰ˬˬ"ˬ 100 ˬ˵"˷ )120 ˬ˵" ˷

˸ˣ˶˧ˢˬ ˫˧˩˶ˡ˟(;  ˫˧˩˶ˡ˸ˣ˲˯˞ˬ ˸ˣ˷˧ˠˮˣ ˸ˣˡ˧˧ˮ ˞ˣˢ ˭ˡ˧˵˲˸˷ , ˫˰ˬˬ"ˬ 80 ˬ˵"˷,  ˢ˷˧ˠ ˧˩˶ˡˣ

˲˸˷˸ˣ˷˧ˠˮ ˞ˣˢ ˭ˡ˧˵ , ˫˰ˬˬ"ˬ 60 ˬ˵"˷. 

 ˢ˪˟˦1.9.  ˧ˠˣ˯ ˧ˣˢ˧ˤ˪ ˫˧˧˸ˣˢˬ ˫˧ˮ˧˧˲˞ˬˢ˫˧˩˶ˡ ˡˮ˪ˣˢ˟. ˶ˣ˵ˬ :SWOV )a2007(. 

Access road Distributor road Through road Essential 
recognizability 
characteristics 

ETW30 ETW60 GOW50 GOW70 GOW80 SW100 SW120 

Regulation 
or zone sign 

Zone sign Sign n.a. 
(general 
speed limit) 

Speed limit 
sign 

Sign n.a. 
(general 
speed 
limit) 

Trunk road 
sign 

Motorway 
sign 

Zone sign 

        

None or 
broken line, 
or kerb 

None or 
broken 
marking 

Broken 
marking or 
kerb 

Broken 
marking or 
kerb  

Broken 
marking  

Continuous 
marking  

Continuous 
marking  

Edge marking  

None None Double axis 
line or 
median  

Double axis 
line or 
median  

Double 
axis line or 
median 

Double axis 
line with green 
'filling', barrier, 
or median  

Vehicle 
barrier or 
wide median  

Driving direction 
separation  

 

 ˪˧˥˸ˢ ˸ˣˮˣ˷ ˫˧˩˶ˡ ˧ˠˣ˯˪ ˧ˣˢ˧ˤˢ ˧ˮ˧˧˲˞ˬ ˫ˣ˷˧˧ ˡˮ˪ˣˢ˟ ˸ˮ˷˟2004 . ˧˶˵˥ˬ˟˵˰ˬ ˟ ˣ˩˶˰ˮ˷-
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SWOV ˰ ˫˧ˮˣ˷ ˨˶ˡ ˧ˠˣ˯ ˧ˣˢ˧ˤ˟ ˸ˣ˧˰˟ ˣ˪˧ˠ"˶ˡˠˣˬˢ ˭ˣˬ˧˯ˢ ˨ˬ˯ ˪˰ ˫˧ˠˢˮˢ ˧ .˸˞ˤ ˸ˬˣ˰˪ , ˶˵˥ˬ˟

 ˶˥˞ ˸ˮ˷˟ ˢˠ˧ˢˮ ˶ˣ˦˞˪ˣˬ˧˯ ˸ˣ˰˴ˬ˞˟ ˨˶˰ˮ˷2007 ,˵ˣ˧ˡˢ ˸ˬ˶˷ ˞˴ˬˮ  ˨˶ˡ ˠˣ˯ ˧ˣˢ˧ˤ˟

 ˨˶ˡ˟ ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢˣˢ˸˪˰  ˸ˣ˥˩ˣˮ ˪˰ ˫˧˰˧˟˴ˬ˷ ˭˩˸ ˧ˮ˧˧˲˞ˬ ˶˸ˣ˧ ˣ˞˶ ˫˧ˠˢˮˢ ˶˷˞˩

˭ˣˠ˩ ˫˧˶˥˞ ˨˶ˡ ˧˷ˬ˸˷ˬ : ˧ˮˣˣ˧˩ ˭˧˟ ˸˧˯˧˲ ˢˡ˶˲ˢˣ ˫˧˧ˮ˲ˣ˞ ˧˟˧˸ˮˢ ˢ˰ˣˮ˸) ˸˧˶˷˲˞ ˸ˣ˥˩ˣˮ ˭ˬ˯ˬ˷

˧˞˪˵˥ ˟˩˶ ˪˷ .(˭˩ ˣˬ˩ ,ˮˢ ˪˷ ˢ˧ˣ˴˶ ˸ˣˠˢˮ˸ˢ ˪˰ ˨˶ˡ ˭˩˸ ˪˷ ˢ˵ˤ˥ ˢ˰˲˷ˢ ˢ˞˴ˬˮˠˢ , ˫˧˥ˮˣˬ˟

˸ˣ˶˧ˢˬ ˪˷ ˢ˰˧˯ˮˢ  ˣˬˣ˵˧ˬˣ ˟˩˶ ˪˷ ˨˶ˡ˟)SWOV ,a2007 .( ˸˶˟ˠˢ˪˷ ˢ˧ˢ ˶˵˥ˬˢ ˸ˣˮ˵˯ˬ ˭˧˟

˰ ˫˧˶˯ˬˢ ˸ˮ˟ˢ"˧ˬˣ˞˪ ˢ˶˟˯ˢ ˭˧˧˲ˬ˵ ˷˶ˡˮ ˫˧ˠˢˮˢ ˧ .˱˯ˣˮ˟ , ˫˧ˮ˧˧˲˞ˬ ˸˶ˡˠˢ˟ ˨˶ˣ˴ ˫˧˧˵

˫˧˧˸ˣˢˬ ˫˧˲˯ˣˮ ˸˟ ˸ˣ˥˧˦˟ˢ ˸˯˧˲˸ ˷ˣˬ˧ˬ˪ ˰˧ˠˢ˪ ˸ˮˬ ˪˰ ˫˧ˮˣ˷ ˨˶ˡ ˧ˠˣ˯ ˪˷-˞ˬ˧˧˵ˢ. 

Stelling-Konczak et al )2011( ,˭˧˟ ˫˧˩˶ˡ ˪˷ ˫˧˶ˡ˯ˢ ˣ˪˞ ˣˮ˥˟- ˸ˣ˧ˮˣ˶˧˰ ˡˮ˪ˣˢ˟˪˰ ˧ˣˢ˧ˤ˪ ˫˧ˮ˸˧ˮ-

˨˶ˡˢ ˧˷ˬ˸˷ˬ ˧ˡ˧ ,˫˧ˮˣ˷ ˨˶ˡ ˧ˠˣ˯ ˭˧˟ ˫˧˶˟˰ˬ˟ ˶˵˧˰˟ . ˪˷ ˸ˣ˶ˡ˯ ˫˧˲˸˸˷ˬ˪ ˣ˞˶ˢ ˶˵˥ˬ˟

˫˧˸ˬ˴˟ ˫˧ˮˣ˷ ˫˧ˠˣ˯ˬ ˫˧˩˶ˡ ˭˧˟ ˶˟˰ˬ ˪˷ ˫˧ˬˣ˪˧˴ .˶ˡˢ ˸˞ ˨˧˧˷˪ ˣ˷˶ˡˮ ˫˧˲˸˸˷ˬˢ ˧ˮ˷ˬ ˫˧˩

˧ˡ˧˴ ˫˧˞˸ˬˢ ˠˣ˯˪ ˸ˬˣ˴ˢ ,˶˷˞˩  ˨˶ˡ ˠˣ˯ ˪˩˪ˣˠ˴ˣˢ  ˶˲˯ˬ˸ˣ˲ˣ˪˥ . ˫˧˩˶ˡˢ ˧ˠˣ˯˸ˣ˲ˣ˪˥ˢˣ  ˣ˧ˢ

 ˪ˣ˷ˢ ˧ˮˣˬ˧˯˟ ˢˤˬ ˢˤ ˫˧ˮˣ˷˭˩ ˣˬ˩ˣ ,˟˩ ˭˧˟ ˢˡ˶˲ˢˢ ˭ˣˬ˧˯ˣ ˠˣ˯˧˫˧˧ˡˠˮˢ ˢ˰˧˯ˮˢ ˧ˮˣˣ . ˶ˣ˧˞˟1.2 

˶˞ˣ˸ˬ˸ˣ ˸ˣ˲ˣ˪˥  ˭ˣˬ˧˯ˢ˧˶˷˲˞ˢ˸ˣ ˪-3 ˭˧˟ˢ ˫˧˩˶ˡˢ ˧ˠˣ˯-˸ˣ˶˧ˢˬ ˫˧˩˶ˡ ˭ˮ˧˞˷ ˸ˣ˧ˮˣ˶˧˰ ,ˣˢ˟ˡˮ˪ . 

 

 ˶ˣ˧˞1.2. ˫˧ˮˣ˷ ˨˶ˡ ˧ˠˣ˯ ˪˷ ˭ˣˬ˧˯ˢ ˸ˣ˲ˣ˪˥˪ ˸ˣ˞ˬˠˣˡ ,ˡˮ˪ˣˢ˟ .˶ˣ˵ˬ: Stelling-Konczak et al 
)2011(. 

 ˶˵˥ˬ˟˸˵˪˥ˬ ˨˶ˡ˪ ˸˧˷˞˶ ˨˶ˡ ˭˧˟ ˶˟˰ˬ˪˷ ˞˴ˬˮ , ˭ˣˬ˧˯˟ ˧ˣˮ˧˷ ˡ˟˪˟ ˪ˣ˷ˢ) ˨˶ˡ˟ ˱˧˴˶ ˣ˵

˸˧˷˞˶ ,˸˵˪˥ˬ ˨˶ˡ˟ ˫˧˰˦˵ ˣ˵ (ˢˢˣˤˬ ˣˮ˧˞ ˰"˫˧ˠˢˮˢ ˧ .ˢˡ˶˲ˢˢ ˭ˣˬ˧˯˟ ˧ˣˮ˧˷  ˧ˣˮ˧˷ ˫˰ ˡ˥˧

 ˭ˣˬ˧˯˟ˢ ˭ˣˬ˧˯˟ ˧ˣˮ˧˷ ˫˧˧˵ ˣ˟ ˶˟˰ˬ ˪˰ ˱˧ˡ˰ ˪ˣ˷ˢ˪ˣ˷ ˡ˟˪˟ .˭˩ ˣˬ˩ , ˧˩ ˞˴ˬˮˢˡ˶˲ˢ   ˸ˮˬˣ˯ˬ

˸˶˲˷ˬ ˵ˣ˶˧˟ ˢ˰ˣ˟˴ˣ ˸ˬ˶ ˸˞ s ˧ˣˢ˧ˤ˨˞  ˵˶ ˡ˥˧˟˫˧˲˯ˣˮ ˫˧˰˴ˬ˞ ˫˰ . ˸˵˪˥ˬ ˨˶ˡ ˭˧˟ ˶˟˰ˬˢ

ˢ˟ˣ˦ ˢ˶ˣ˴˟ ˢˢˣˤˬ ˸˧ˬˣ˵ˬ ˨˶ˡ˪ ,˸ˮˬˣ˯ˬ ˸˵˪˥ˬˢ ˨˶ˡˢ ˶˷˞˩ ˢ˞ˣ˪ˬ˟; ˢ˧ˣˮ˟ ˢˡ˶˲ˬ  ˨˶ˡ˟

ˢ ˸˶˲˷ˬ ˸˵˪˥ˬ ˸˞ ˧ˣˢ˧ˤˢ ˶˟˰ˬˬ ˸˯˲˸ˮ ˞˧ˢ ˧˩ ˢ˷˧ˠ ˨˶ˡ ˫˧ˠˢˮˢ ˧ˮ˧˰˟ ˸ˣ˧ˣ˶˧ˢˬ˪ ˢˬ˧˞˸ˬ˩

˸ˣˢˣ˟ˠ ˶˸ˣ˧.   
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˧˲ˣ˶˧˞ ˦˵˧ˣ˶˲ ˸˶ˠ˯ˬ˟ RiPCORD ï iSEREST
2 ˧ˮ˧˰˟ ˨˶ˡˢ ˧ˠˣ˯ ˸˯˧˲˸ ˪˷ ˶˵˥ˬ ˨˶˰ˮ  ˫˧ˠˢˮˢ

)Weller et al ,2008 .( ˣ˲˸˸˷ˢ ˶˵˥ˬ˟46 ˞ ˭˧˧˲˞˪ ˣ˷˵˟˸ˢ ˶˷˞ ˢ˧ˮˬ˶ˠˬ ˫˧ˠˢˮ ˫˸ˣ˯˥˧˧˸ˢ ˸

ˢ˧ˮˬ˶ˠ˟ ˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡˢ ˸˷˶˟ ˣˬ˪ˣ˴˷ ˫˧˩˶ˡ ˧˩˸˥ ˪˷ ˸ˣˮˣˬ˸ ˳˟˵ˬ˪ . ˸˞ ˭ˣ˧˲˞ ˠˢˮ ˪˩

"ˣ˧˸ˣ˯˧˲˸ " ˧˲˪˩21  ˪˷ ˶ˠ˞ˬˬ ˧˞˶˵˞ ˭˲ˣ˞˟ ˣ˥˵˪ˮ˷ ˸ˣˮˣˬ˸25 ˸ˣˮˣˬ˸ . ˢ˷˰ˮ ˠˢˮˢ ˸˯˧˲˸ ˭ˣ˧˲˞

˭ˣˠ˩ ˨˶ˡˢ ˢ˞˶ˬ ˧˲˪˩ ˣ˧˸ˣ˷ˣ˥˸ ˸˞ ˫˧˞˦˟ˬˢ ˫˧˥ˮˣˬ ˪˷ ˢˬ˧˷˶ ˸ˣ˰˴ˬ˞˟" :ˮˣ˦ˣˮˣˬ"˧ ,"˫ˬ˰˷ˬ" ,

"ˤˣ˩˧˶ ˡ˧˶ˣˬ "ˣ˩ˣ ,' ˣ˞"˰˧ˠ˶ˬ" ,"ˢˮˢˬ "ˡ˩ˣ ' ˣ˪˧˲˞ ˣ˞"˭˟˴˰ˬ" ,"˫˧˧˞ˬ "ˡ˩ˣ' . ˫˧˥ˮˣˬˢ ˸ˬ˧˷˶

 ˧ˣ˶˵ˢ ˭ˣ˪˞˷ ˪˷ ˢ˶ˣ˴˟ ˢ˰˟˵ˮRoad Environment Construct List )RECL( ˥˸ˣ˲ ˶˷˞  ˫˧˶˵˥ˬ˟

˫˧ˬˡˣ˵ , ˠˣ˶˧ˡ ˸ˣ˰˴ˬ˞˟ ˢ˷˰ˮ ˢˮˣˬ˸ ˪˩˪ ˫˧˥ˮˣˬˢ ˯ˣ˥˧˧ ˶˷˞˩)score( .˱˯ˣˮ˟ , ˵˲˧˯ ˠˢˮ ˪˩

ˠ˴ˣˬ ˨˸˥ ˪˩˟ ˢ˰˧˯ˮ˪ ˣ˧ˮ˧˰˟ ˢˬ˧˞˸ˬ˷ ˢ˰˧˯ˮˢ ˸ˣ˶˧ˢˬ ˪˷ ˢ˩˶˰ˢ . 

 ˫˧ˬ˶ˣˠ ˥ˣ˸˧ˮ ˸˶ˤ˰˟ ˪˞˷ˬˢ ˸ˣ˞˴ˣ˸ ˪˷ ˧ˮˣ˷˞˶ ˡˣ˟˧˰)factor analysis(  ˪˷ ˢ˴˟˵ˢ ˶˷˲˞

 ˫˧ˠˢˮˢ ˸ˣ˯˧˲˸)˨˶ˡˢ ˧˩˸˥ ˸ˣˮˣˬ˸ ˫˰ ˸ˣ˶˷˵˸ˬ˷ ˸ˣ˷ˣ˥˸ˢ ˦ˣ˶˧˲ (˫˧˶ˣ˦˵˲ ˢ˷ˣ˪˷˪ , ˠ˴ˣˬ˩

 ˢ˪˟˦˟1.10 ,˦˵˲˪ ˶˷˞˩ ˶ˣ1  ˫˷ ˭˸˧ˮ"˸ˣ˧ˮˣ˦ˣˮˣˬ" , ˶ˣ˦˵˲˪2 -  "˸ˣ˥ˣˮ" , ˶ˣ˦˵˲˪3 ï "ˢ˷˧˶ˡ "

) ˶˷˞ ˢˠ˧ˢˮˢ ˸ˬ˧˷ˬ ˪˰ ˶˸˧ ˯ˬˣ˰˪ ˞˧ˢ ˢˮˣˣ˩ˢ"˷˶ˣˡ "ˢˣ˟ˠ ˤˣ˩˧˶ .( 

ˣˮ˟ˮ˷ ˫˧˶ˣ˦˵˲˟ ˷ˣˬ˧˷ ˧ˡ˩ ˨ˣ˸ ,˪ ˫˧ˮ˥˟ˮˢ ˨˶ˡˢ ˧˩˸˥ ˪˷ ˠˣˣ˧˯ ˨˶˰ˮ-3  ˸ˣ˧˶ˣˠ˦˵)clusters (

 ˢ˪˟˦˟ ˠ˴ˣˬ˩1.11 )ˣˬ ˭˲ˣ˞˟ ˸ˣˮˣ˷ ˣ˧ˢ ˶˷˞˵ˢ˟ .(˭˩ˬ ˶˥˞˪ , ˸ˣ˷ˣ˥˸ˢ ˭˧˟ ˢˬ˞˸ˢ ˭ˣ˥˟˪ ˧ˡ˩

˪˰ˣ˲˟ ˫˸ˣˠˢˮ˸ˢˣ ˫˧ˠˢˮˢ ˪˷ ˸ˣ˧˟˧˦˵˧˧˟ˣ˯ˢ ,˰ ˢ˥ˣˣˡ˷ ˸ˣ˶˧ˢˬˢ ˸ˬ˶" ˢˮˣˬ˸ ˪˩˪ ˯˥˧˟ ˫˧ˠˢˮˢ ˧

)˨˶ˡˢ ˨˸˥ ˪˷ (˪ ˫˞˸ˢ˟ ˸ˣˮˣˬ˸ˢ ˪˷ ˶ˤˣ˥ ˠˣˣ˧˯˪ ˢ˷ˬ˧˷-3 ˣ˰˟˵ˮ˷ ˸ˣ˧˶ˣˠ˦˵ˢ . ˞˴ˬˮ

˸ˣ˶˧ˢˬˢ ˡˡˬ ˸ˣ˰˴ˬ˞˟˷ ,19  ˨ˣ˸ˬ21 ˟˵˪ ˣˠˣˣ˯ ˸ˣˮˣˬ˸ˢˢˮˣ˩ˮˢ ˢ˴ˣ .˭˩ ˣˬ˩ , ˸˧ˮ˟ ˸ˣ˰˴ˬ˞˟

 ˫˧˶ˣ˦˵˲ˢ˷ ˥˩ˣˢ ˢ˧˯˶ˠ˶)˫˧ˠˢˮˢ ˸ˣ˷ˣ˥˸ ˪˷ ( ˢ˰˧˯ˮˢ ˸ˣ˶˧ˢˬ ˡˡˬ˪ ˫˧˟ˣ˦ ˫˧˶˧˟˯ˬ˩ ˫˧˷ˬ˷ˬ

˰ ˸˶˥˟ˮ˷"ˠˢˮˢ ˧ . ˪˷ ˫˧˶ˣ˦˵˲ˢ ˨˶˰˷ ˪˩˩˷ ˞˴ˬˮ"˸ˣ˧ˮˣ˦ˣˮˣˬ "-x"˸ˣ˥ˣˮ "˶˸ˣ˧ ˢˣ˟ˠ ˨˶ˡˢ , ˸ˬ˶

ˢ˪ˣ˰ ˸ˣ˶˧ˢˬˢ . 

ˢ˪˟˦ 1.10.  ˭ˣ˪˞˷ ˪˷ ˫˧ˮ˸˷ˬˢ ˸ˬ˞˸ˢRECL ˪-3 ˫˧˶ˣ˦˵˲ , ˪˷ ˶˵˥ˬ˟Weller et al )2008.( 

Variable  Factor I  Factor II  Factor III  

Monotonous  0.854  0.032  ī0.163  
Lowers concentration  0.832  0.294  0.051  
Boring  0.802  ī0.050  ī0.138  
Lowers alertness  0.782  0.302  0.006  
Changeable  ī0.780  0.114  0.240  
Increases wakefulness  ī0.710  ī0.413  0.083  
Increases attention  ī0.701  ī0.480  0.072  

Relaxing  0.188  0.805  ī0.206  

Enjoyable  0.062  0.803  ī0.388  
Gives a good view  0.272  0.651  ī0.433  
Peaceful  0.041  0.630  ī0.302  
Spacious  0.278  0.591  ī0.395  

Irritating  ī0.089  ī0.179  0.837  

Threatening  ī0.070  ī0.411  0.717  

Demanding  ī0.160  ī0.407  0.698  

Dangerous  ī0.103  ī0.507  0.626  

Explained variance (%)  28.26  23.01  17.75  

 

                                                 
2
 Road Infrastructure Safety Protection ï Core-Research and Development for Road Safety in 

Europe; Increasing safety and reliability of secondary roads for a sustainable Surface 
Transport. 
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ˢ˪˟˦ 1.11. ˰ ˞˪ ˫˧˩˶ˡ ˪˷ ˸ˣ˧˶ˣˠ˦˵ ˷ˣ˪˷ ˸ˣ˷ˣ˥˸ ˪˷ ˫˧˶ˣ˦˵˲ˢ ˸ˣ˰˴ˬ˞˟ ˭ˮˣ˧˲˞ˣ ˸ˣ˧ˮˣ˶˧
˫˧ˠˢˮˢ , ˪˷ ˶˵˥ˬ˟Weller et al )2008.( 

 Factor I: monotony Factor II: comfort  Factor III: demand  

Cluster I  Low  Low  High  

Cluster II  Low  High  Low  

Cluster III  High  High  Low  

 

˱ˣ˯˟˪ ,˞ ˣ˩˶˰ ˶˵˥ˬˢ ˧˰˴˟ˬ˸ˣˮˣ˷ˢ ˸ˣ˧˶ˣˠ˦˵˪ ˣ˴˟ˣ˵˷ ˫˧˩˸˥ˢ ˧ˮ˧˧˲˞ˬ ˪˷ ˦˶ˣ˲ˬ ˭ˣ˧˲ . ˸ˣ˞˴ˣ˸

ˢ˪˟˦˟ ˸ˣ˞˟ˣˬ ˢˤ ˭ˣ˥˟˞ 1.12 ,˭ˢ˧˲˪ ,Cluster 1  ˫˧ˡˣ˶˧ ˨˶ˡ ˧˞ˮ˸˟ ˭˧˧˲˞˸ˬ)ˢ˰ˣ˶ˠ ˢ˰˯˧ˬ , ˨˶ˡ

ˢ˶˴ ,˵ˣ˥ˬ ˭ˣˬ˧˯( ;Cluster 2 - ˫˧˧ˮˣˮ˧˟ ˨˶ˡ ˧˞ˮ˸˟ ;Cluster 3 -  ˫˧˟ˣ˦ ˨˶ˡ ˧˞ˮ˸˟)ˢ˟ˣ˦ ˢ˰˯˧ˬ ,

ˢ˟˥˶ ˨˶ˡ , ˭ˣˬ˧˯˟ˣ˦ .(˭˞˩ˬ ,ˢ˟ ˨˶ˡˢ ˧˩˸˥ ˠˣˣ˧˯ ˭˧˟ ˸˶˩˧ˮ ˢˬ˞˸ˢ˟ ˭˧˥˟ˢ˪ ˭˸˧ˮ ˸ˣ˷ˣ˥˸˪ ˫˞˸

 ˫˧ˠˢˮˢ)ˢ˪˟˦˟ ˠ˴ˣˬ˩ 1.11 ( ˪˰ˣ˲˟ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˭˧˟˪) ˢ˪˟˦˟ ˠ˴ˣˬ˩1.12 .( ˫˶˸ ˢˤ ˶˵˥ˬ

˨˶ˡˢ ˧˞ˮ˸ˬ ˫˧ˠˢˮˢ ˸ˣ˧˲˴ ˪˷ˣ ˫˧ˮˣ˷ ˨˶ˡ ˧ˮ˧˧˲˞ˬ ˪˷ ˫˧ˠˢˮˢ ˸ˣ˯˧˲˸ ˪˷ ˶˸ˣ˧ ˢ˵˧ˬ˰ˬ ˢˮ˟ˢ˪, 

 ˶˷˞˩ ˣ˧˞˴ˬˬ˥˵˪ˮ xˢ˲ˣ˶˧˞˟ ˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡˢ ˪˷ ˶˸ˣ˧ ˢˮˣ˩ˮ ˢ˧˴ˤ˧˶ˣˠ˦˵ ˸˧˧ˮ˟˟ ˭ˣ˟˷˥˟   . 

ˢ˪˟˦ 1.12.  ˫˞˸ˢ˟ ˸ˣ˧˶ˣˠ˦˵ˢ ˷ˣ˪˷˪ ˣˠˣˣ˯ ˶˷˞ ˫˧˩˶ˡˢ ˧˩˸˥ ˪˷ ˫˧˧˟˧˦˵˧˧˟ˣ˞ ˫˧ˮ˧˧˲˞ˬ
˫˧ˠˢˮˢ ˸ˣ˷ˣ˥˸˪ , ˪˷ ˶˵˥ˬ˟Weller et al )2008.( 

 Cluster I Cluster II  Cluster III  

Surface  Poor  Between I and III  Good  

Road width  Very narrow  Between I and III  Wide  

Road markings (centre line)  No  ** Yes  

Sight distance  ** ** Very high  

Horizontal alignment  ** High CCR*  Low CCR*  

*CCR ï curvature change rate **any value 

 ˯˯˵˦˟ ˢ˶ˣ˟˥˸˪ ˭ˣ˩ˬ˟ ˫˧˶˷˵ˢ ˸˩˶˰ˬ ˸˞ ˭ˣ˥˟˪ ˢ˸˧˧ˢ ˫˸˶˦ˬ˷ ˫˧˶˵˥ˬ ˪˷ ˢ˶ˡ˯ ˢ˪ˢˮ˸ˢ

˭˩˸ˢ ˸ˣ˶˧ˢˬ ˭˧˟ ,˸ˣ˶˸ˣˬˢ ˸ˣ˧ˣ˶˧ˢˬˢˣ ˪˰ˣ˲˟ ˸ˣ˧ˣ˶˧ˢˬˢ ,˸ˣ˲ˣ˪˥ ˰˧˴ˢ˪ˣ  ˫˧ˮˣ˧˶˦˧˶˵ˣ ˸ˣˬ˪ˣˢ

˨˶ˡˢ ˪˷ ˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧ˮ˧˧˲˞ˬˢ ˸˰˧˟˵˪ . ˪˷ ˫˧˶˵˥ˬˢFitzpatrick et al )2003(, Fitzpatrick 

et al )2005 (˷˲˧˥ x˪ ˧ˣ˦˧˟ ˭˧˟ ˫˧˶˷˵ˢ ˸˩˶˰ˬˢ˫˧˶˥˞ˣ ˫˧˧˶˦ˬˣ˞˧ˠ ˫˧ˮ˧˧˲˞ˬˣ ˪˰ˣ˲˟ ˸ˣ˧ˣ˶˧ˢˬ ,

 ˫ˣ˵˰˪ ˨ˣˬ˯ ˶˷˧ ˨˶ˡ ˰˦˵˟)˵˧˷ˬ .( ˪˰ ˫˧ˮˣ˸ˮ ˣ˲˯˞ˮ ˶˵˥ˬ˟79  ˸˧˯˥˧ ˫˧˧˶ˣ˷˧ˬ ˨˶ˡ ˧˰˦˵

) ˰ˣ˲˧˷4%-  ˡ˰4%+ , ˵˥˶ˬ0.1 ˨ˣˬ˯ ˫ˣ˵˰ˬ ˪˧˧ˬ( ,˨˶ˡ ˧ˠˣ˯ ˢ˰˟˶˞˟ :˧ˮˣ˶˧˰ ˵˶ˣ˰/ ˧˶˟˶˲)35 

˫˧˶˸˞( , ˸˲˯˞ˬ ˨˶ˡ)2 ˫˧˶˸˞(,  ˸˧ˬˣ˵ˬ ˨˶ˡ)13 ˫˧˶˸˞ ( ˧ˮˣ˶˧˰ ˞˪ ˢ˰ˣˮ˸ ˵˶ˣ˰ˣ)9 ˫˧˶˸˞ .( ˪˩˟

˶˸˞ ,˸˧˷˲ˣ˥ ˢˬ˧˶ˤ ˧˞ˮ˸˟ ˸ˣ˶˧ˢˬ ˸ˣˡ˧ˡˬ ˣ˩˶˰ˮ ,˰˷˫ˣ˧ ˸ˣ ,ˣ ˫˧˧˶˦ˬˣ˞˧ˠ ˫˧ˮ˧˧˲˞ˬ ˣ˲˯˞ˮ

˫˧˧˸˟˧˟˯ˣ, ˫ˢ˧ˮ˧˟ˣ: 

 *˨˶ˡ ˠˣ˯ ˶ˣˤ˞ ˠˣ˯ˣ ; 

 *˟˥ˣ˶˪ ˨˸˥ˢ ˧ˮ˧˧˲˞ˬ :˫˧˟˧˸ˮ ˶˲˯ˬ ,ˢ˰˯˧ˬˢ ˟˥ˣ˶ ,˫˧˧˪ˣ˷ ˟˴ˬ ,ˬˢ ˟˥ˣ˶ˣ ˠˣ˯ˢˡ˶˲,  ˸ˣ˞˴ˬ˧ˢ

˫˧˧ˮ˲ˣ˞ ˧˟˧˸ˮˣ ˢ˧ˮ˥ ˧˟˧˸ˮ ; 

 *˨˶ˡˢ ˧ˡ˴ ˭ˣ˧˲˞ :˨˶ˡˢ ˧ˡ˧˴ ˟˴ˬ ,ˢ˷˧ˠ ˸ˣˡˣ˵ˮ ˸ˣ˲˧˲˴ ,˪ˠ˶ˢ ˧˩˪ˣˢ ˪˷ ˸ˣ˪˧˰˲ ˸ˬ˶ ; 

 *ˢ˶˵˟ ˧˰˴ˬ˞ :˪˧˧ˬ˪ ˫˧˶ˣˤˬ˶ ˸ˣ˲˧˲˴ , ˶ˣ˶ˬ˸ˢ ˧˲˪ ˰˦˵˟ ˸˶˸ˣˬ ˸ˣ˶˧ˢˬ)posted speed( ; 

 *˧˩˶ˣ˞ ˨˸˥ : ˧ˣˮ˧˷ˢ ˸ˣˡˣ˵ˮ˪ ˡ˰ ˫˧˵˥˶ˬ)˫ˣ˵˰ ,˶˷ˠ ,ˣ˴ ˸ˬT( ,˥˦˷ ˠˣ˯ . 

 ˧ˣˤ˧˥˪ ˶˸ˣ˧˟ ˫˧˟ˣ˦ˢ ˫˧˶˧˟˯ˬˢ˷ ˞˴ˬˮ ˡ˥˧˟ ˫˧˩˶ˡˢ ˧ˠˣ˯ ˪˩ ˶ˣ˟˰ ˫˧ˮˣ˸ˮˢ ˪˷ ˧˦˯˧˦˦˯ˢ ˥ˣ˸˧ˮ˟

 ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ)ˢ ˭ˣˤˣ˥˞ˢ-85 (˫ˢ : ˢ˷˧ˠˢ ˸ˣˡˣ˵ˮ ˸ˣ˲˧˲˴ˣ ˰˦˵˟ ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ

 ˨˶ˡˢ ˨˶ˣ˞˪) ˪˷ ˸ˣ˵ˢ˟ˣˬ ˸ˣˬ˶˟5% x-20% ˢˬ˞˸ˢ˟ .( 
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"˰ ˢˤ ˶˵˥ˬ ˪˷ ˫˧˞˴ˬˬ ˲ˢ˶˞˟ ˣ˩˶˰ˮ˷ ˫˧ˬˡˣ˵ ˫˧˶˵˥ˬ ˪˷ ˫˧˞˴ˬˬˢ ˫˰ ˡ˥˧˟" ˣˬ˩ˣ˯ ˶˷˞ ˟

˶˵˥ˬ˟ ,˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡ˟ ,˫˧ˮ˸˷ˬ ˪˷ ˢ˰˲˷ˢ ˢ˞˴ˬˮ ˪˰ˣ˲˟ ˸ˣ˶˧ˢˬˢ ˪˰ ˭ˣˠ˩ : ˸˟˶˵

˸ˣˬˣ˵˰ , ˨˶ˣ˞˰˦˵ ,˧˩˶ˣ˞ ˰ˣ˲˧˷ ,˶ˣˤ˞ ˠˣ˯ ,ˣ˭˩ ,˸ˣ˷˧ˠˢ ˸ˣ˲˧˲˴ ˪˷ ˸˧˶˷˲˞ ˢ˰˲˷ˢ. 

˰ ˨˶˰ˮ˷ ˫˧˶˵˥ˬˢ ˧˞˴ˬˬ ˪˷ ˫˩˯ˬ ˥ˣ˸˧ˮ ˧˲˪" ˧Fitzpatrick et al )2003(, ˡ˥ ˨˶ˡ˟-˸˧˪ˣ˪˯ˬ ,

˪˰ˣ˲˟ ˸ˣ˧ˣ˶˧ˢˬˢ ˪˰ ˧˸ˣ˰ˬ˷ˬ ˦˵˲˞ ˞˴ˬˮ ˨˶ˡ ˭˩˸˪ , ˫˧ˮ˦˵ ˫˧˯ˣ˧ˡ˶˟ ˶˵˧˰˟) ˡ˰250 ˶˦ˬ (

˶˩˧ˮ ˧˩ˮ˞ ˰ˣ˲˧˷ˣ , ˸ˣˬˣˡ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ ˫˰ ˣ˶˷˵˸ˢ ˢ˪˞ ˫˧˶˦ˬ˶˲ ˪˷ ˫˧˶˥˞ ˫˧˩˶˰ ˶˷˞˩) ˫˞

˧˩, ˢ ˪˷ ˢ˪ˣˡˠ ˸ˣˮˣ˷ ˫˰˫˧˩˶˰ .(ˣ˲˟ ˸ˣ˧ˣ˶˧ˢˬˢ ˸˟˴ˢ˭˩˸ˢ ˸ˣ˶˧ˢˬ ˧˩˶˰ ˪ˣˬ ˪˰ , ˫˧˶˸˞˟

˫˧ˮˣ˷ˢ ,˧˞˪ ˟ˣ˶˵˷ ˟˴ˬ ˢˬ˧ˠˡˢ- ˫˧ˮ˧˧˲˞ˬˢ ˧ˮ˷ ˭˧˟ ˸ˣ˪˸-  ˶ˣ˧˞˟ ˸ˣ˞ˬˠˣˡ ˣ˞˶1.3 . ˵˯ˣˢ ˭˞˩ˬ

ˬ ˢˢˣ˟ˠ ˭˩˸ ˸ˣ˶˧ˢˬ˟ ˷ˣˬ˧˷˷-80 ˬ˵"ˡ˥ ˨˶ˡ˟ ˷- ˪˰ˬˣ ˸˧ˮˣ˶˧˰ ˞˪ ˸˧˪ˣ˪˯ˬ70 ˬ˵" ˵˶ˣ˰˟ ˷

˧˶˟˶˲ ˢ˰ˣˮ˸ , ˞˪˧˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˰˧˲˷. 

 

 ˞. ˬ ˸ˬˣ˰˪ ˪˰ˣ˲˟ ˸ˣ˶˧ˢ
˭˩˸ˢ ˸ˣ˶˧ˢˬ ,-˟138 
˫˧˧˵˲ˣ˞ ˫˧ˬˣ˵˰ , ˞˪ ˫˧˩˶ˡ˟
ˡ˥ ˸ˣ˧ˮˣ˶˧˰-˸ˣ˧˪ˣ˪˯ˬ 

 

 ˟.  ˸ˬˣ˰˪ ˪˰ˣ˲˟ ˸ˣ˶˧ˢˬ
˭˩˸ˢ ˸ˣ˶˧ˢˬ , ˫˧ˬˣ˵˰˟

˸ˣ˞˶ ˸ˣ˪˟ˠˬ ˫˰ ˫˧˧˩ˮ˞ ,
ˡ˥ ˸ˣ˧ˮˣ˶˧˰ ˞˪ ˫˧˩˶ˡ˟-

˸ˣ˧˪ˣ˪˯ˬ 

 

 ɣ.  ˸ˬˣ˰˪ ˪˰ˣ˲˟ ˸ˣ˶˧ˢˬ
˭˩˸ˢ ˸ˣ˶˧ˢˬ , ˫˧ˬˣ˵˰˟

˫˧˧˵˲ˣ˞ ,ˣ˧˶˟˶˲ ˫˧˩˶ˡ˟ ˸

 ˶ˣ˧˞1.3.  ˸ˣ˧ˣ˶˧ˢˬˣ ˭˩˸ˢ ˸ˣ˶˧ˢˬ ˭˧˟ ˶˷˵ˢ ˸ˬˠˡˢˢ˪˰ˣ˲˟ ˢ˰˧˯ˮ ,˫˧˶˸˞ ˧ˠˣ˯ ˶˲˯ˬ˟ , ˨ˬ˯ ˪˰
ˢ˶˞˟ ˫˧˧˶˧˲ˬ˞ ˫˧ˮˣ˸ˮ"˟ .˶ˣ˵ˬ :Fitzpatrick et al )2003(. 

 ˨˶ˡˢ ˧ˠˣ˯ ˧˲˪ ˡ˶˲ˮ ˥ˣ˸˧ˮ˟Fitzpatrick et al )2005 (˭˪ˢ˪˩ ˸ˣ˞˴ˣ˸ ˣ˪˟˧˵: 
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 *˶˞˧ˮ˧˪ ˶˷˵ ˞˴ˬˮ ˸ˣ˧˵˶ˣ˰ˢ ˫˧˩˶ˡ˟ ˧˟ ˵ˤ˥ˢ ˭ˣˤˣ˥˞ˢ ˭˧-85 ˢ ˭˧˟˪ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˸ˣ˶˧ˢˬ

˸˶˸ˣˬˢ )˰ ˢ˶ˣˬˢ"˶ˣ˶ˬ˸ ˧( ,˷˪˥ ˢ˧ˢ ˢˤ ˧˦˯˧˦˦˯ ˶˷˵ ˸ˣ˧ˬˣ˵ˬˢˣ ˸ˣ˲˯˞ˬˢ ˫˧˩˶ˡ˟˷ ˡˣ˰˟ .

˫ˢ˷ ˫˧˲˯ˣˮ ˫˧˶˧˟˯ˬ ˫˧ˮ˸˷ˬ ˣˢˣˤ ˸ˣ˧˵˶ˣ˰ˢ ˫˧˩˶ˡˢ ˶ˣ˟˰ ˱˯ˣˮ ˧ˮ˦˶˲ ˥ˣ˸˧ˮ˟ :˸ˣ˞˴ˬ˧ˢ ˢˡ˶˲ˬ 

˸˶ˣ˴ˣ.s 

 * ˸ˣ˧ˬˣ˵ˬˢ ˫˧˩˶ˡ˟) ˫˰ˬˬ" ˪˷ ˬ48 ˵"˷ˬ (˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˟˥˶ ˶ˣˤ˧˲ ˢ˲˴ˮ , ˫˰

 ˡ˥˞ ˶˧˟˯ˬ ˢˮ˸˷ˬï ˟ˣ˥˶ˢ ˨˶ˣ˞˪ ˢ˧ˮ˥ ˧˟˧˸ˮ ˸ˣ˞˴ˬ˧ˢ . 

˱˯ˣˮ˟ , ˫˧ˮ˸˷ˬ ˸ˣˢˤ˪ ˢ˶˦ˬ˟ ˸ˣ˪ˣ˩˷˞ ˥ˣ˸˧ˮ ˨˶˰ˮ)˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ( ˸ˣ˴ˣ˟˵ ˸˶˧˴˧˪ ˫˧ˬ˶ˣ˸˷

˸ˣˬˣˡ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ ˫˰ ˫˧˶˸˞ .ˣ˞˴ˬˮ ˢ˪˞ ˫˧ˮ˸˷ˬ ˭˧˟ :˪ˠ˶ˢ ˧˩˪ˣˢ ˸ˣ˪˧˰˲ ˸ˬ˶ , ˸ˣ˞˴ˬ˧ˢ

ˢ˧ˮ˥ ˧˟˧˸ˮ ,ˢˡ˶˲ˢ ˣ˵ ˸ˣ˞˴ˬ˧ˢ ,ˢˡ˶˲ˬ ˠˣ˯ , ˨˶ˡˢ ˸˟˧˟˯)˫˧˶ˣˠˬ ,˶˥˯ˬ ,˸ˣ˞˪˵˥( , ˨˶ˡ ˠˣ˯

˫˧˶ˣˤˬ˶ˢ ˸ˣ˲˧˲˴ˣ. ˢ˯"˩ ,˧˯ˡˮˢˢ ˭ˣ˧ˠ˧ˢˢ ˸˞ ˣˬ˞˸ ˶˵˥ˬˢ ˧˞˴ˬˬ .˸˞ˤ ˫˰ , ˫˧˶˷˵ˢ

˧ˡˬ˪ ˫˧˷˪˥ ˣ˧ˢ ˣ˞˴ˬˮ˷ ˫˧˧˦˯˧˦˦˯ˢ ,˪˰ˣ˲˟ ˸ˣ˶˧ˢˬˢˣ ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˭˧˟ ˶˷˵˪ ˦˶˲. 

˭˧ˣ˴˷ ˧˲˩  ˪˧˰˪ ˵˶˲˟1.3.2 ,˫˧˟˶ ˫˧˪ˡˣˬ  ˣ˥˸ˣ˲ ˫˪ˣ˰˟˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ˧ˣˤ˧˥˪  ˞˪ˢ ˫˧˩˶ˡ˟

 ˸ˣ˧ˮˣ˶˧˰˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˨ˬ˯ ˪˰ ,˩˵˪˥ ˶˷˞ ˫ ˪ˣˡˠˢ ˵˯˰ ˧ˣˤ˧˥˟ˢ˫ˣ˵˰˟ ˸ˣ˶˧ˢˬ )Lamm et al, 

1999 ;Misaghi & Hassan ,2005( x˵˪˥ s˫ ˭˦˵ ˶˸ˣ˧- ˟˶˷˧ ˰˦˵˟ ˸ˣ˶˧ˢˬˢ ˧ˣˤ˧˥ x˞  ˧ˬˣ˵˰˟ ˶˟˰ˬ

)˭ˣˠ˩ :Figueroa and Tarko ,2007 ;Bird & Hashim ,2006 .( ˸ˣ˶˧ˢˬ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮ˸˷ˬˢ ˭˧˟

ˣ˞˴ˬˮ ˪ˣ˰˲˸ˢ : ˧ˡˡˬ˸ˣ˧ˬˣˬ˵˰ ,˫ˣ˵˰ˢ ˨˶ˣ˞ ˵˧˷ˬˢ ˣ˞ ,˨˶ˣ˞˪ ˰ˣ˲˧˷ˢ ˧ˡˡˬ ,˸˧ˡ˴ ˢˢ˟ˠˢ ,

˨˶ˡ˟ ˫˧ˬˡˣ˵ ˫˧ˬˣ˵˰ ˧ˮ˧˧˲˞ˬ ,ˢ˰˯˧ˬˢ ˟˴ˬ ,˶˥x˪ˣ˷ ˟˥ˣ˶ˣ ˟˧˸ˮ ˟ ,˟˩˶ ˠˣ˯ ,ˡˣ˰ˣ ˫˧˸ˬ˴ ˸˟˶˵. 

ˮ˷ ˶˷˵ˢ ˸ˣ˶ˣ˴ˢˮ˧ˡˬ˟ ˸ˣ˪˸˩ ˸ˣˮ˸˷ˬ ˣ˞˴ˬ ,˨˶ˡ ˠˣ˯ ,ˢ˟˧˟˯ˢˣ ˨˶ˡˢ ˧˞ˮ˸ , ˣ˧ˢ˷ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ

˶˵˥ˬ˟ ˢˡ˧ˡˬ˪ ˫˧ˮ˧ˬˤ. ˭˩ ˣˬ˩ ,˟ˣ˶˪ , ˞˪ˣ ˨˶ˡˢ ˭˩˸ ˸ˣ˧˟˵˰ ˸˩˶˰ˢ ˧˩˶ˣ˴˪ ˣ˥˸ˣ˲ ˢ˪˞ ˫˧˪ˡˣˬ

 ˦˯˵˦ˮˣ˵˟˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˸˶˧˴˧ ˪˷. 

˟˧˟˥- ˶˦ˬ)2001 (˲˧ˣˡ ˫˧˩˶ˡ ˪˷ ˧˟˵˰ ˭ˣˮ˩˸˪ ˪ˡˣˬ ˢ˥˸-ˣ˧˟˧˸ˮ ˧ˮ˧˧˲˞ˬ ˪˰ ˯˯˟˸ˢ˟ ˪˞˶˷˧˟ ˸

˧˵˲ˣ˞ˢ ˧˞ˣˣ˸ˢ .Polus et al )2005 (˧˯˧˯˟ˢ ˸ˣ˧˟˵˰ˢ ˪ˡˣˬ ˸˞ ˣ˶˲˧˷ ,˸ˣ˧˶˶ˢ ˫˧˩˶ˡ˟ ˟˷˥˸ˢ˟ .

 ˫˧˩˶ˡ˪ ˶˲ˣ˷ˬˢ ˸ˣ˧˟˵˰ˢ ˪ˡˣˬˢ ˸ˣ˰˴ˬ˞˟ ˭ˣˮ˩˸ˢ ˸ˣˡ˧˥˞ ˸˞ ˨˧˶˰ˬ ˸ˣ˧˶˶ˢ ˸ˮ˧˥˟ ˷˶˲ˢˢ

˫˧˩ˣˬ˯ ˫˧˧˶˦ˬˣ˞˧ˠ ˫˧˦ˮˬ˪˞ ˧ˮ˷ ˭˧˟ ˸ˣ˶˧ˢˬ˟ , ˢ˩˶˰ˢ ˸ˣ˰˴ˬ˞˟ˣ"˸˧˩˶ˣ˞ " ˪˷ ˸ˣ˧˦˯ˢ ˸ˡ˧ˬ ˪˷

˭˩ ˣˬ˩ˣ ˸˰˴ˣˬˬˢ ˸ˣ˶˧ˢˬˢˬ ˸ˣ˶˧ˢˬˢ ,˧˦˶˲ ˟˩˶ ˧˪˩ ˭˧˟ ˸ˣ˧ˣ˶˧ˢˬˢ ˧˷˶˲ˢ˪ ˯˥˧˧˸ˬ˫˧ ˸ˣ˧˞˷ˬˣ. 

˶˵˥ˬ˟ ˪˷ ˧˪˶˦˯ˣ˞Edquist et al  )2009( ,˪˷ ˢ˶˧˵˯ ˢ˩˶˰ˮ  ˫˧˶˵˥ˬˣˮ˥˟ ˶˷˞  ˸˟˧˟˯ ˸˰˲˷ˢ

 ˸˶˧˥˟ ˪˰ ˨˶ˡˢˢ˪˰ ˸ˣ˶˧ˢˬ- ˧ˡ˧ˢˮˢ˫˧ˠ, ˸ˣ˟˶˪ ˧˲˸ ˪˰ ˭ˢ ˢ˰˲˷ˢˢ ˸˵˧ˡ˟˯ ˸ ˸ˣ˶˧ˢˬˢ"˧˰ 

˞˶ˮ˷ ˸ˣ˶˧ˢˬˢ ˪˰ ˭ˢˣ ˫ˬ˴˰ ˫˧ˠˢˮˢ˧ ˸˩˪ ˢˬ˧˞˸ˬˢ ˧˞ˮ˸˨˶ˡ ˫˧ˠˢˮˢ ˧˧ˮ˧˰˟ ."˰ ˧˞˴ˬˬ ˲

˸ˣ˶˲˯ˢ ,˭ˣˠ˩ ˫˧˧˶˦ˬˣ˞˧ˠ ˫˧˞ˮ˸ ˫˰ ˸ˣˢˣˤˬ ˶˸ˣ˧ ˸ˣ˩ˣˬˮ ˸ˣ˧ˣ˶˧ˢˬ:  ˶˸ˣ˧ ˫˧˷˵ ˸ˣ˰˯˧ˬ ˧ˠˣ˯

)˶˸ˣ˧ ˸ˣ˵ˤ˥ ˸ˣˡ˧˰˶ˣ ˷˰˶ ˸ˣˬ˶˪ ˫˧ˬ˶ˣˠˢ( ;˶˸ˣ˧ ˢ˶˴ ˨˶ˡ ;˫˧˧˩ˮ˞ˣ ˫˧˧˵˲ˣ˞ ˫˧ˬˣ˵˰ ;ˣ˲˧˷ ˧˩˶ˣ˞ ˰

ˢ˪ˣ˰ ;ˢ˰˯˧ˬ ˭ˣˬ˧˯˟ ˫˧˧ˣ˵˧˪ . ˢ˪ˣ˩˧ ˨˶ˡˢ ˸˟˧˟˯ ˫ˠˢ˪ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˶˧˥˟ ˪˰ ˰˧˲˷ , ˶˷˞˩

˞ˬˠˣˡ˪ ,ˠˢˮˢ ˪˷ ˸˧˪˞˧˶˲˧˶˲ˢ ˢ˧˞˶˟ ˢ˰ˣˮ˸ˢ ˦˵˲˞ ˸˞ ˫˧˵ˤ˥ˬ ˨˶ˡˢ ˧ˡ˧˴˟ ˫˧˟˶ ˫˧ˬ˴˰ , ˶˟ˡ

ˢ˦˞ˢ˪ ˣ˪ ˫˶ˣˠ .ˢˬˣˡ ˭˲ˣ˞˟ , ˫˧˦ˣˮ ˫˧ˠˢˮˢˢ ˸˞ ˸˧˥˲ˢ˪˧˷˵ ˫˧ˬ˴˰ ˶˷˞˩ ˸ˣ˶˧ˢˬ˥˴ˬˮ ˫˧ ˫˧˞

ˢ˰˯˧ˬˢ ˸˟˶˵˟ ,ˢ˪˞ ˫˧ˬ˴˰˟ ˢ˰˧ˠˮ ˸˰˧ˮˬ˪ ˸ˣˬ˴ˬˣ˴ˬ ˸ˣ˧ˣ˶˷˲˞ ˫˰ ,ˮ˧˧˲˞˸ˬ ˨˶ˡˢ ˶˷˞˩ ˣ˞ ˸

˫˧˶˥˞ ˨˶ˡ ˧˷ˬ˸˷ˬ ˸ˣ˥˩ˣˮ˟ˣ ˢ˯˧ˮ˩ ˸ˣˡˣ˵ˮ ˧ˣ˟˧˶˟ .˸ˣ ˢ˰˯˧ˬ ˭ˣˬ˧˯ ˧˟ˠ˪˧ ˧˶˵˧˰ˢ ˫ˡ˧˵˲˸˷ ˶ˣ˶ˬ
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˸ˣˬ˧˞˸ˬ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ ˧˟ˠ˪ ˰ˡ˧ˬ ˠˢˮ˪ ˶˧˟˰ˢ˪ ,ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˫˸˰˲˷ˢ ˧˩ ˞˴ˬˮ ˪˰

˧ˡˬ˪ ˸˪˟ˠˣˬ ,˭ˣˠ˩ ˸ˣˬ˧ˣ˯ˬ ˸ˣ˟˧˯ˮ˪ ˦˶˲ :˸ˣ˧ˮˬˤ ˸ˣˮ˩˯ ˪˰ ˧ˬ˞ˮ˧ˡ ˢ˞˶˸ˢ ˦ˣ˪˧˷ . ˫˧ˬ˶ˣˠˢ ˭˧˟

 ˫˧˶˥˞ˢ ˫˧˰˧˲˷ˬˢ˰ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˶˧˥˟ ˪˰"ˣ˞˴ˬˮ ˫˧ˠˢˮˢ ˧ :˶ˣ˞ˬ ˧˞ˮ˸ ;ˬ ˸ˣ˞˶ˠˣ ˟˵˰ ˸˪˟

 ˧˞ˮ˸˶˧ˣˣ˞ˢ ˠˤˬ ;ˢ˟ˣ˦˶ ˢ˰˯˧ˬ ;˨˶ˡˢ ˡ˴˟ ˫˧ˮˣ˥ ˟˩˶ ˧˪˩ ˸ˣ˥˩ˣˮ ˣ˞ ˢ˰ˣˮ˸ ˵˵˲ .˱˯ˣˮ˟,  ˭˧˟ ˶˷˵ˢ

˨˶ˡˢ ˸˟˧˟˯ ˰ ˰˲˷ˣˬ ˸ˣ˶˧ˢˬˢˣ"˟˩˶ˢˣ ˠˢˮˢ ˧˟˴ˬ ˧ ,˞ˬˠˣˡ˪ ,˳˥˪ ˸˥˸ ˞˴ˬˮ ˠˢˮˢ ˫˞ˢ , ˸ˣ˲˧˧˰

˸˰ˡ ˥˯˧ˢ ˣ˞ ;ˠˢˮˢ ˪˷ ˢˠ˧ˢˮˢ ˵˸ˣˣ ˪˧ˠ ;˟˩˶ˢ ˸ˣ˪ˣ˩˧;  ˢ˩˧ˬ˸˪ ˫˧ˬ˩˥ ˫˧˰˴ˬ˞ ˟˩˶˟ ˸ˣ˞˴ˬ˧ˢ

ˢˮ˟ˠ˧ s,ˡˣ˰ˣ . 

 ˪˷ ˶˷˵ˢ˟˸˧˸˷˸ ˧˶ˣ˲˧˷  ˸˞ ˫˧˞˦˟ˬˢ ˸˯˧˲˸˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡˢ, Elliot et al )2003 (

 ˸ˣ˧ˣ˶˧ˢˬ ˸ˡ˶ˣˢ ˪˰ ˫˧ˮˣ˷ ˫˧˶ˡ˯ˢ ˸˰˲˷ˢ ˣˮ˥˟ ˶˷˞ ˢ˧˪ˠˮ˞˟ ˫˧˶˵˥ˬ ˪˷ ˢ˶ˡ˯ ˫˧˶˞˸ˬ

˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡˬ ˫˧˶˲˩˪ ˢ˯˧ˮ˩˟ ˢ˰˧˯ˮˢ . ˢˡ˧˶˧˪ ˣ˞˧˟ˢ ˦ˣ˷˲ ˶ˣ˶ˬ˧˸ˣ ˢ˰˯˧ˬ ˭ˣˬ˧˯ ˧˩ ˞˴ˬˮ

 ˪˷1-2 ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ˟ ˢ˰˷˪ ˪˧˧ˬ ; ˧˪˞ˣˤ˧ˣ ˦˵˲˞ ˫˰ ˢ˰ˣ˟˴ ˢ˰˯˧ˬ˟ ˷ˣˬ˧˷ ˸ˣ˶˴˧ˢ ˪˷

 ˪˷ ˢˡ˧˶˧ ˫˰ ˶˷˵˸ˢ5-7  ˪˧˧ˬ˪ˢ˰˷ ,˸˧˯˧˲ ˸ˣ˶˴˧ˢ ˸˲˯ˣˢ˷ ˡˣ˰˟  ˣˬ˩ ˶˥˞ ˧˯ˡˮˢ ˪ˣ˲˧˦ ˣ˞

 ˪˷ ˢˡ˧˶˧˪ ˣ˞˧˟ˢ ˸˧ˡ˧˴ ˢ˦˯ˢ ˣ˞ ˢ˦˞ˢ ˧˯˲ ˸ˮ˵˸ˢ10 ˢ˰˷˪ ˪˧˧ˬ ,˸ˣ˰˴ˣˬˬˢ ˸ˣ˧ˣ˶˧ˢˬ˟ . 

 ˪˞˶˷˧˟ ˨˶˰ˮ˷ ˶˵˥ˬ˟- ˭˧˧˦˷˶˟˪˧ˤ , ˶˪ˠ˧˶ˣ ˭ˬ˪˦˧ˠ)2009 ( ˨˶ˡ ˧˰˦˵ ˪˷ ˫˧ˠˢˮˢ ˸˯˧˲˸ ˢˮ˥˟ˮ

ˢ ˫˧˩˶ˡ˟ ˫˧˧˯ˣ˲˧˦ ˞˪ ˪˷ ˫˧˧˯ˣ˲˧˦ ˫˧˩˸˥˟ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ ˸ˡ˧ˡˬ ˸ˣ˰˴ˬ˞˟ ˪˞˶˷˧˟ ˸ˣ˧ˮˣ˶˧˰

˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡˢ ,ˡˣ˵˧ˬ ˸ˣ˴ˣ˟˵ˣ ˵˪ˡ ˸ˣˮ˥˸˟ ˸ˣ˰ˡ ˧˶˵˯ . ˧˩˸˥˟ ˸ˣ˶˧ˢˬˢ ˸ˣˡ˧ˡˬ ˧˞˴ˬˬ

 ˸ˣ˧ˮˣ˶˧˰ ˞˪ˢ ˫˧˩˶ˡˢ ˧˰˦˵˟ ˸ˣ˶˧ˢˬˢ ˧ˮˡˬˣ˞ ˪˰ ˶˸ˣ˧˟ ˰˧˲˷ˬˢ ˢˮ˸˷ˬˢ ˧˩ ˣ˞˶ˢ ˫˧˧˯ˣ˲˧˦ ˨˶ˡ

˞ˣˢ ˶ˡ ˠˣ˯ ˨:ˡ˥ ˨˶ˡ˟ ˸ˡ˶ˣ˧ ˸ˣ˶˧ˢˬˢ-˧˪ˣ˪˯ˬˣˡ ˨˶ˡ˟ ˢ˪ˣ˰ˣ ˸-˸˧˪ˣ˪˯ˬ ,˭˩ ˣˬ˩ˣ , ˢ˩ˣˬˮ ˸ˣ˶˧ˢˬˢ

˸˧˷˞˶ ˸ˬˣ˰˪ ˸˧˶ˣˤ˞ ˨˶ˡ˟ ˶˸ˣ˧ .˪ ˫˧ˬ˶ˣ˸ ˶˷˞ ˫˧˲˯ˣˮ ˫˧˧˶˦ˬˣ˞˧ˠ ˫˧ˮ˸˷ˬ"˭ˣ˸˧ˬ " ˸ˣ˧ˣ˶˧ˢˬ

 ˢ˧˲˶ˠˣ˲ˣ˦ ˫ˢ ˢ˰˧˯ˮˢ)˧˶ˣ˷˧ˬ ˸ˬˣ˰˪ ˧˶˶ˢ ˰˦˵ (ˢ˪˞ˬ˷ ˧˵˲ˣ˞ ˫ˣ˵˰ˣ . 

˸ˣˮ˥˸˟ ˫˧ˠˢˮˢ ˸ˣ˰ˡ ˶˵˯  ˸ˣ˶˸ˣˬ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˫˧ˠˢˮˢ ˸ˣ˯˧˲˸ ˸˞ ˭ˣ˥˟˪ ˢ˶˦ˬ˟ ˰˴ˣ˟ ˵˪ˡ

˪˞˶˷˧˟ ˸ˣ˧ˮˣ˶˧˰ˮ˧˟ˢ ˫˧˩˶ˡ˟ ˢ˰˧˯ˮ˪ ˸ˣˬ˧˞˸ˬˢ ˸ˣ˧ˣ˶˧ˢˬˣ .˪˰- ˧˟ˠ˪ ˫˧ˠˢˮˢ ˸ˣ˟ˣ˷˸ ˟ˣ˶ ˧˲

ˢ˧˲˪ ˸˧ˮˣ˧ˠˢ ˢ˯˧˲˸ ˸ˮˬ˸˯ˬ ˢ˰˧˯ˮ˪ ˢˬ˧˞˸ˬ˷ ˸ˣ˶˧ˢˬˢ,  ˞˪˪ ˧˯ˣ˲˧˦ˢ ˨˸˥ˢ˫˧˴ˣ˪˧˞,  ˠˣ˯ ˪˩˟

˨˶ˡ ,˶˸ˣ˧ ˢˢˣ˟ˠ ˸ˣ˶˧ˢˬ ˫˰ ˢˢˣˤˬ , ˨˸˥ˢ ˧˴ˣ˪˧˞˷ ˡˣ˰˟- ˫˧˰ˣ˲˧˷ˣ ˫˧ˬˣ˵˰,  ˸ˣ˧ˣ˶˧ˢˬ ˫˰ ˫˧ˢˣˤˬ

˶˸ˣ˧ ˸ˣ˩ˣˬˮ ˢ˰˧˯ˮ .˭˩ ˣˬ˩ ,˧˟˵˰ ˭˲ˣ˞˟ , ˭˸˧ˮ ˢ˰˧˯ˮ˪ ˢˬ˧˞˸ˬˢ ˸ˣ˶˧ˢˬˢ ˪˷ ˶˸ˣ˧˟ ˨ˣˬˮˢ ˨˶˰ˢ

"˰˸˧˶˶ˢ ˢ˧˲˶ˠˣ˲ˣ˦ ˫˰ ˫˧˩˸˥˪ ˫˧ˠˢˮˢ ˧ .˸˞ˤ ˫˰ , ˸ˣ˟ˣ˷˸ ˨ˬ˯ ˪˰ ˣ˟˷ˣ˥˷ ˸ˣ˶˧ˢˬˢ ˧ˡˡˬ ˧˲˪

ˢˮˢ ˟˶˵˟˷ ˵˧˯ˢ˪ ˭˸˧ˮ ˫˧ˠˢˮˢ ˧˰˦˵˟ ˫ˣ˧˩ ˶˸ˣˬˢˬ ˸ˣˢˣ˟ˠ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ˪ ˢ˲˧˞˷ ˸ˬ˧˧˵ ˫˧ˠ

˫˧˧˯ˣ˲˧˦ ˫˧˩˸˥ ˫˰ ˨˶ˡ .˪˰-˶˵˯ˢ ˧ˮˣ˸ˮ ˪˷ ˥ˣ˸˧ˮ ˧˞˴ˬˬ ˧˲ , ˨˶ˡ ˧ˠˣ˯ ˭˧˟ ˭˧˥˟ˢ˪ ˫˧˰ˡˣ˧ ˫˧ˠˢˮˢ

ˢ˰˧˯ˮ˪ ˢˬ˧˞˸ˬ˷ ˸ˣ˶˧ˢˬˢ ˸˶˧˥˟˟ ˫˧ˮˣ˷ , ˫˧ˠˢˮˢ ˧ˮ˧˰˟ ˸ˣˢˣˤˬ˷ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸ˣˬ˶ ˶˷˞˩

˫˧ˮˣ˷ ˨˶ˡ ˧ˠˣ˯ ˫˰ ,˪˩ ˣ˧ˢ˭˪ˢ :ˣˡ ˸˧˷˞˶ ˨˶ˡ- ˪˷ ˶˸ˣ˧˟ ˢˢˣ˟ˠˢ ˢˬ˶ˢ ˫˰ ˢˢˣˤˬ ˸˧˪ˣ˪˯ˬ

ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ;ˡ˥ ˸˧˷˞˶ ˨˶ˡ- ˸˧˪ˣ˪˯ˬ- ˶˸ˣ˧ ˨ˣˬˮ ˨˶˰ ˫˰ ,˧ˮ˷ˢ ˫ˣ˵ˬ˟ ;ˣˡ ˨˶ˡ- ˸˧˪ˣ˪˯ˬ

 ˸˧˶ˣˤ˞- ˧˷˧˪˷ˢ ˫ˣ˵ˬ˟ ;ˡ˥ ˨˶ˡ- ˸˧˶ˣˤ˞ ˸˧˪ˣ˪˯ˬ- ˧˰˧˟˶ˢ ˫ˣ˵ˬ˟ , ˪˷ ˶˸ˣ˧˟ ˨ˣˬˮˢ ˨˶˰ˢ ˫˰

ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ . 

Ivan, Garrick, and Hanson )2009( ˨˶ˡˢ ˸˟˧˟˯ˣ ˨˶ˡˢ ˪˷ ˫˧˧ˤ˧˲ ˫˧ˮ˧˧˲˞ˬ ˫˞ˢ ˣ˵ˡ˟  ˫˧˶ˣ˷˵

˪˰ˣ˲˟ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ˪ . ˪˰ˣ˲˟ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬˣˡˡˬˮ ˟-300 ˶˸˞˫˧˧ˮˣ˶˧˰ ˫˧˶ˣˤ˞˟ ˫˧ , ˫˧˧˶˟˶˲
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˟ ˫˧˧ˮˣ˶˧˰ ˞˪ˣ ˸ˮ˧ˡˬˮˣ˵˵˦˵˧˦ ,ˢ˶˞"˟ ,ˢ˰ˣˮ˸ ˸˶˵˟ ˧˰˴ˬ˞ ˣ˞ ˫˧˧˵˲ˣ˞ ˫˧ˬˣ˵˰ ˞˪˪ ˫˧ˬˣ˵˧ˬ˟ .

ˠˢ ˧˩ ˞˴ˬˮ˫˧˟˥˶ ˫˧˧˪ˣ˷ ˫ˢ ˸ˣˢˣ˟ˠ ˸ˣ˰˴ˣˬˬ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ ˫˰ ˫˧˶ˣ˷˵ˢ ˫˧ˬ˶ˣ , ˫˧˵˥˶ˬ

˫˧˶ˣˠˬ ˶ˣˤ˞ ˸˟˧˟˯ˣ ˭˧˧ˮ˟ˢ ˣ˵˪ ˨˶ˡˢ ˢ˴˵ ˭˧˟ ˫˧˪ˣˡˠ .˸˞ˤ ˸ˬˣ˰˪ , ˸ˣ˧ˣ˶˧ˢˬ ˫˰ ˫˧˶ˣ˷˵ˢ ˫˧ˬ˶ˣˠˢ

˟ˣ˥˶˟ ˢ˧˧ˮ˥ ˫ˢ ˸ˣ˩ˣˬˮ ˸ˣ˰˴ˣˬˬ ˢ˰˧˯ˮ ,˧˶˥˯ˬ ˶ˣˤ˞˟ ˣ˞ ˶˧˰ˢ ˤ˩˶ˬ ˶ˣˤ˞˟ ˫ˣ˵˧ˬˣ ˸ˣ˩˶ˡˬ .

ˤˬ˶ˬ ˫˧˞˴ˬˬˢ ˢ˷˧ˠ˶ˬ ˨˶ˡˢ˷ ˭˩˧ˢ ˫˧˦˞ˬ ˫˧ˠˢˮ ˧˩ ˫˧"ˢ˞ˣ˪˩ "˟ˣ˥˶˟ ˸˶˩˧ˮ ˸ˣ˪˧˰˲ ˷˧˷ ˣ˞ ,

 ˢ˷˧ˠ˶ˬ ˨˶ˡˢ˷ ˭˩˧ˢ ˫˧˴˧˞ˬ ˫ˢˣ"ˢ˥ˣ˸˲ " ˟ˣ˥˶˟ ˸ˣ˪˧˰˲ˢ˷ ˣ˞ˢ˦˰ˣˬ . ˧˩ ˫˧ˬ˧ˠˡˬ ˫˧˞˴ˬˬˢ

ˢ˸˟˧˟˯ˣ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˪˷ ˸ˮˣˣ˩ˬ ˢ˶˧˥˟ ˸ˣ˰˴ˬ˞˟ ,˟ˣ˥˶˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˰˧˲˷ˢ˪ ˭˸˧ˮ .

 ˧˩ ˢ˞˶ˮˢ˧˶ˤ˰ˮ ˫˧ˠˢˮ ˫˧ˤˬ˶˟ ˫˧˟˧˩˶ˬˬ ˠˣˢˮ˪ ˶ˢˬ ˢˬ˩ ˦˧˪˥ˢ˪ ˧ˡ˩ ˨˶ˡˢ ˸˟˧˟˯ˣ ˨˶ˡˢ,  ˫˧ˤˬ˶ˣ

˸˶˸ˣˬˢ ˸˧˟˶ˬˢ ˸ˣ˶˧ˢˬ˟ ˫˧˧ˣ˪˸ ˫ˮ˧˞ ˢ˪˞. 

 ˢ˲ˣ˶˧˞˟ ˨˶˰ˮ˷ ˶˵˥ˬ- SPACE )2012( , ˦˲˯ˮˣ˵ˢ ˪˷ ˫˧ˬˣ˷˧˧˟ ˡ˵ˬ˸ˢ" ˸˞ ˸ˣ˶˧˟˯ˬ˷ ˫˧˩˶ˡ

˭ˬ˴˰ ."˟˧˦˧˞ˣ˦ˮ˧˞ ˭˲ˣ˞˟ ˣˮ˟ˣ˧˷ ˨˶ˡ ˭ˣˮ˩˸ ˧˦˶˲ ˣ˷˲˧˥ ˶˵˥ˬ˟ ˧˪˰- ˧ˡ˧ˢˠˢˮ ˭ˣ˯˧˶ ˨˶ˣ˴˪ ˫˧

˸ˣ˶˧ˢˬ .ˮ˩˸ˬ˪ ˨˧˶ˡˬ ˸˟˧˸˩ ˨˶ˣ˴˪ ˡ˰ˣˮ ˶˟ˡˢ˧ˮ ˫˧˩˶ˡ .ˣ˴˰˧˧˸ˢ ˶˥˞˪ ˸ ˸ˣ˵˧ˡ˟ˣ ˫˧˥ˬˣˬ ˫˰

˪ˣˬ˧˯˟ ˫˧ˠˢˮ˞ˢˠ˧ˢˮ ˶ˣ˦ , ˫˰ ˶ˣˤ˞ˬ ˫˧˶˟˰ˬ˟ˣ ˨˶ˡ ˧˪ˣ˵˧˰˟ ˫˧˪ˣ˲˧˦˟ ˡ˵ˬ˸ˢ˪ ˦˪˥ˣˢˬˬ"ˬ 

 ˫˰ ˶ˣˤ˞˪ ˢˢˣ˟ˠˬˬ"ˬ ˢ˩ˣˬˮ , ˢˤ ˠˣ˯ˬ ˸ˣˬˣ˵ˬ˟˷ ˭ˣˣ˧˩ˬ˶˧ˢˬ˪ ˢ˪ˣˡˠ ˸ˣ˟˧˷˥ ˫˧˯˥˧˧ˬ ˪˷˟ ˸ˣ

ˢ˪ ˫˧˧ˣ˩˧˯ˣ ˢ˦˧˪˷ ˭ˡ˟ˣ˞ ˸ˣ˷˥˶˸ˢ˸ˣˮˣ˞˸. 

 ˨ˬ˯ ˪˰ ˸ˣ˶˲˯ˢ ˶˵˯˶˵˥ˬ˟ ˨˶˰ˮ˷ , ˸ˬ˧˷˶ ˢ˞˴ˬˮˢ˪ ˫˧˪ˣ˲˧˦ˢ˰ˣˮ˸ˢ ˧˶ˡ˯ˢ s˪ˣ˵˧˰˫˧  ˫ˢ˷

˸ˣ˶˧ˢˬ ˪˰ ˢ˰˲˷ˢ˪ ˪˞˧˴ˮ˦ˣ˲ ˧˪˰˟ ,˫ˢ˧ˮ˧˟ˣ : ˪ˣ˵˧˰˟ ˫˧˴˧˥ ˧˶ˣ˶ˬ˸)(chevron ˢ˴˵ ˧ˮˬ˯ ˣ˞;  ˫˧˯˲

 ˟˧˸ˮˢ ˧ˡ˴˟ ˫˧˧ˮˣ˯˩˪˞)ˤ˩˶ˬ˟ˣ ˪ˣ˷˟(;  ˸˟˴ˢ˸ ˧ˬˮ˧ˡ ˶ˣ˶ˬ)˪˰ ˪˰˲ˣˬ- ˪˰ ˢ˪ˣ˰ ˣ˸ˣ˶˧ˢˬ˷ ˟˩˶ ˧ˡ˧

 ˱˯ˢ˳˪ˬˣˬˢ(; ˢ˰˯˧ˬˢ ˧ˮ˲˟ ˪ˣ˲˧˦ ˭ˣˠ˩:  ˸˲˯ˣˢ ˭ˣˬ˧˯"˦˞ˢ "ˢ˰˯˧ˬˢ ˪˰  ˟˥ˣ˶˪ ˢˡ˰˶ˢ ˧˯˲ ˣ˞

˟˧˸ˮˢ ;˸ˣ˞˶ ˧˵˥˶ˬ ˶ˣ˲˧˷ ;˶ˣ˲˧˷ ˧ˣˣ˸ˢ˨˶ˡˢ ˸. 

˟ ˫˧ˮˣ˧ˡˬ ˫˧˥ˬˣˬˢ ˸ˮˡ˯ ˢ˪˰ ˶˵˥ˬ˟ ˢ˩˶˰ˮ˷ ˸˞ ˡˣˬ˞˪ ˢ˷˵˷˰˲˷ˢˣ˸ ˡˡˣ˟ ˧˰˴ˬ˞ ˫ˣ˷˧˧ ˪˷ ,

˰˸ˣ˶˧ˢˬˢ ˸˸˥˲ˢ ˪ . ˫ˣ˷˧˧˟ ˸ˣ˧˟˵˰ ˶ˣˬ˷˪ ˷˧˷ ˣˬ˧˩˯ˢ ˫˧˥ˬˣˬˢ˫˧˰˴ˬ˞ˢ , ˶˷˞˩ ˷ˣˬ˧˷

 ˫˧˰˴ˬ˞˟ ˸ˣ˧ˢ˪ ˨˧˶˴ ˫˧ˬ˧ˣ˯ˬ˫˧˪ˣ˵˧˰ˢ ˸ˣˡ˥ ˪˷ ˢ˧˴˵ˮˣ˲˩ .˟ ˸ˣ˟˵˰ ˦˪˥ˣˢ ˫˧˥ˬˣˬˢ ˸˴˪ˬˢ

ˣ˪˞ ˸ˣˡˣ˵ˮ ˧˸˷ ˭ˣ˥˟˪ : ˫ˣ˷˧˧ ˸˰˲˷ˢ ˪˷˫˧˰˴ˬ˞ ˶˲˯ˬ ˪˧˟˵ˬ˟ ˫ˣ˷˧˧˟ ˸ˣ˧˟˵˰ˣ . 

˪ˣˬ˧˯ ˸ˣ˰˴ˬ˞˟˞˫˰ ˢˠ˧ˢˮ ˶ˣ˦ ˸ˣ˧ˡ˴ ˸ˣ˴ˣ˞˸ ˢˬˡˬˢ ˡ˧˧ˮ ˯˧˯˟ , ˸ˣ˶˧ˢˬ˟ ˢ˸˥˲ˢ ˸ˡ˧ˬ ˢˮ˥˟ˮ

˸ˣ˟˵˰˟ ˪ˣ˵˧˰ˢ ˸ˣˡ˥ ˸ˡ˧ˬ˪ ˫˧˞˸ˬˢ ˪ˣ˲˧˦ .˪ˣˬ˧˯˟ ˣˠˢˮ ˧ˣ˯˧ˮˢ ˧˲˸˸˷ˬ˞ ˶ˣ˦"˰ ˶˲˯ˬ ˲

 ˫˧ˣˣˢˬˢ ˫˧˦˧˶˯˸ ˪˷ ˟ˣ˪˧˷3  ˸ˣˡ˥ ˧ˠˣ˯ˢˣ ˫˧˪ˣ˵˧˰-3 ˪ˣ˲˧˦ ˸ˣˬ˶ . ˫˰ ˢ˴ˣ˟˵˪ ˣ˵˪˥ˮ ˫˧˲˸˸˷ˬˢ

 ˸ˣ˧˟˵˰ ˫˧˰˴ˬ˞ˢ ˫ˣ˷˧˧˟) ˶˷˞˩˧˦ˢ ˸ˬ˶˪ˣ˵˧˰ˢ ˸ˣˡ˥˪ ˢˬ˧˞˸ˢ ˪ˣ˲( ,ˣ˪ ˞˪˪ ˢ˴ˣ˟˵ˢ˸ˣ˧˟˵˰ .

 ˸ˡ˧ˬ ˸ˣ˪˧˰˧ ˫˧˪ˣ˲˧˦ˢ ˪˷ ˢˡˡˬˮ"˰ ˲ˢ˰˧˯ˮˢ ˸ˣ˶˧ˢˬ˟ ˢ˸˥˲ˢ .˟ ˣˮ˥˟ˮ˷ ˫˧˰˴ˬ˞ˢ ˸˶ˤ˰

ˢ˪ˣˬ˧˯˞ ˶ˣ˦ˣ˪˪˩ :ˢ˩ˣˬˮ ˢˬ˶˟ ˪ˣ˲˧˦ -  ˢ˶ˢˤ˞ ˶ˣ˶ˬ˸"˨˧ˮ˲˪ ˪ˣ˵˧˰"; ˸˧ˮˣˮ˧˟ ˢˬ˶˟ ˪ˣ˲˧˦ -  ˶ˣ˶ˬ˸

 ˢ˶ˢˤ˞"˨˧ˮ˲˪ ˪ˣ˵˧˰ "˧˴˧˥ ˫˰ ˫˧˧ˡ˴ ˫˧˶ˣ˶ˬ˸ˣ;˫ ˢˢˣ˟ˠ ˢˬ˶˟ ˪ˣ˲˧˦ -  ˢ˶ˢˤ˞ ˶ˣ˶ˬ˸" ˪ˣ˵˧˰

˨˧ˮ˲˪" ,˫˧˴˧˥ ˫˰ ˫˧˧ˡ˴ ˫˧˶ˣ˶ˬ˸, ˣ ˢˡ˶˲ˬ˟ ˫˧˧ˮˣ˯˩˪˞ ˫˧˯˲ ˧ˮˣˬ˧˯˨˶ˡ˟ ˡ˴˟,  ˟˥ˣ˶˪ ˢˡ˰˶ˢ ˧˯˲ˣ

˟˧˸ˮˢ. ˡˡˣ˟ ˧˰˴ˬ˞˟ ˷ˣˬ˧˷ˬ ˶˸ˣ˧ ˪˧˰˧ ˫˧˰˴ˬ˞ ˶˲˯ˬ ˪˷ ˟ˣ˪˧˷˷ ˞˴ˬˮ ˫˧˞˴ˬˬˢ ˥ˣ˸˧ˮˬ . ˣˬ˩

˭˩, ˮ˸ˣ˧ ˪˧˰˧ ˧˟˵˰ ˭˲ˣ˞˟ ˫˧˰˴ˬ˞˟ ˷ˣˬ˧˷˷ ˞˴ˬˬ ˶ˢ ˶˷˞ ˷ˣˬ˧˷˞˪ˢ ˧˟˵˰. 

 ˶˲˯˟Theeuwes et al )2012 ( ˧ˬ˶ˣˠ ˪˷ ˦˟ˬ ˸ˡˣ˵ˮˬ ˸ˣ˥ˣ˦˟ ˫˧˩˶ˡ ˸ˣ˩˶˰ˬ ˭ˣˮ˩˸˟ ˵˯ˣ˰ˢ
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 ˷ˣˮ˞ˢ ˵˶˲ ˫˧˧˵˭ˬ˴˰ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ˪ ˷ˡ˵ˣˬ .ˢˤ ˵˶˲˟, ˢˮˣˡˮ  ˸ˣ˟˧˷˥ ˪˷˯˧ ˪˷ ˠ˶ˣˡˬ ˠˣˣ

˨˶ˡ ˠˣ˯ ˪˩ ˸˟˧˟˯˪ ˫˧˧ˮ˧˧˲ˣ˞ ˫˧˰˴ˬ˞˟ ˷ˣˬ˧˷ ˸ˣ˰˴ˬ˞˟ ˫˧˩˶ˡˢ ,˶˧˥˟ ˨˶ˣ˴˪ s˪˰-ˠˢˮˢ ˧ˡ˧ 

˟ ˸ˣˠˢˮ˸ˢˢ˨˶ˡˢ ˠˣ˯˪ ˢˬ˧˞˸ˬ .˭˩ ˣˬ˩ , ˵˶˲˟ ˫˧˶˞ˣ˸ˬ ˸˰˲˷ˢ ˢˮ˥˟ˮ ˫ˢ˟ ˫˧˶˵˥ˬˢ

 ˸ˣ˟˶˰˸ˢ˨˶ˡ˟ ˢ˰˧˯ˮˢ ˸ˣ˶˧ˢˬ ˪˰ ˨˶ˡˢ ˸˟˧˟˯ ˟ˣ˴˧˰˟, ˟˥˦˷ ˧ˮˣ˶˧˰ˢ . ˶ˬ˞ˮ ˵˶˲ˢ ˫ˣ˩˧˯˟

˟˧˦˵˧˧˟ˣ˯ˢ ˫ˠˣˣ˧˯ ˸ˣ˰˴ˬ˞˟ ˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬ˷ ˫˧˩˶ˡˢ ˭ˣ˧˰˶˷ ˧˪˰- ˧ˡ˧ˢ˫˧ˠˢˮ , ˱˵ˣ˸ˣ ˷˶˷ˣˢ

˶˵˥ˬ˟˫˧˧˰ˡˬˢ ˫˧ .˪˰ ˳ˬˣ˞ ˢˤ ˭ˣ˧˰˶-˫˪ˣ˰˟ ˸ˣ˟˶ ˸ˣˮ˧ˡˬ˟ ˨˶ˡ ˸ˣ˧ˣ˷˶ ˧ˡ˧ , ˷ˡ˥ˬ ˭ˣˮ˩˸˪ ˢ˷˧ˠ˩

˨˶ˡˢ ˸˟˧˟˯ ˪˷ . ˠˢˮˢ ˸ˣˠˢˮ˸ˢ ˧ˣˮ˧˷˟ ˧˸ˣ˰ˬ˷ˬ ˦˵˲˞ ˪˟˵˪ ˧ˡ˩)˰˧˯ˮ ˸ˣ˶˧ˢˬˣ˸ ( ˠˣ˯˪ ˫˞˸ˢ˟

˨˶ˡˢ ,˨˶ˡˢ ˸˟˧˟˯˟ ˧˪ˣ˷ ˦˟ˢ ˸ˣˮ˷˪ ˵˧˲˯ˬ ˢˤ ˭˧˞ ,˷ˡ˥ ˭ˣˮ˩˸ ˳ˣ˥ˮ ˞˪˞ ,˶˩˧ˮ ˭˲ˣ˞˟ ˢˮˣ˷ , ˪˷

˧˟˯˨˶ˡˢ ˸˟     . 

ˢ˶˞˟" ˫˧˩˶ˡ ˸ˣ˩˶˰ˬ ˭ˣˮ˩˸˟ ˷ˣˮ˞ ˧ˬ˶ˣˠ ˟ˣ˪˧˷˪ ˸ˣ˧˥ˮˢ ˣˬ˯˶ˣ˲ ˟- xl" ˥NCHRP Report 600 

)2012( .˪˰-ˣˡ ˧˲" ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˢˤ ˥ ˸˞˟˧˟˯ ˭ˢ ˭ˬ˴˰ s˸˟ ˨˶ˡ s ˡ˴˧˩ ˰ˡˣ˧ ˷ˬ˸˷ˬˢ

˪˰ ˠˢˮ˸ˢ˪-˪˰ ˞˪ˣ ˨˶ˡˢ ˭˩˸ ˧˲-˭ˣˠ˩ ˧ˮˣ˴˧˥ ˫˶ˣˠ ˧˲: ˫˧˶ˣˤˬ˶ˣ ˫˧˶ˣ˶ˬ˸ .˧˞ ˨˶ˡˢ ˶˷˞˩ ˢ˶˧˟˯ˬ ˢˮ

ˢˬ˴˰ ˸˞ ,˪˧˰˧ ˞˪ ˸ˣ˧ˢ˪ ˪ˣ˩˧ ˨˶ˡˢ ˪ˣ˰˲˸ ,˧˦˧˞ ,˧˸ˣ˥˧˦˟ ˞˪,  ˸ˣ˧ˣ˶˧ˢˬ˟ ˢ˟˶ ˸ˣˮˣ˷ ˫˰

˫˧˷ˬ˸˷ˬˢ . ˧˩ ˭˧ˣ˴ ˢˠ˧ˢˮˢ ˨˧˪ˢ˸˟ˢ˨ˣ˸ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˪˰ ˰ˡ˧ˬ ˦˪ˣ˵ ˠˢˮ ˧ˡ˩  ˷ˣ˲˧˥ˣ ˢ˵˧˶˯

˱˧˴˶ ˭˲ˣ˞˟ . ˢ˪˟˦˟1.13 ˰˧˲˷ˬˢ ˫˧ˮ˧˧˲˞ˬ ˫˧˶˞ˣ˸ˬ˧˫˧ˠˢˮˢ ˪˷ ˢ˵˧˶˯ˢ ˧ˡ˰˴ ˸ˣˡ˧ˬ ˪˰ ˫ , ˧˲˪ 

Campbell et al )2008( .˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ ˫ˢ ˢ˵˧˶˯ˢ ˪˰ ˫˧˰˧˲˷ˬˢ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ :˨˶ˡˢ ˠˣˣ˧˯;  ˟˥ˣ˶

˟˧˸ˮ;  ˟˥ˣ˶˪ˣ˷; ˸ˣ˞˶ ˵˥˶ˬ;  ˠˣ˯ˣ˟˴ˬˣ ˡˣ˟˧˶;  ˟˴ˬ˨˶ˡˢ ˧ˡ˧˴; ˨˶ˡˢ ˸ˣ˧ˬˣˬ˵˰ˣ ˨˶ˡˢ ˰ˣ˲˧˷. 

ˢ˪˟˦ 1.13. ˪˰ ˨˶ˡˢ ˪˷ ˢ˵˧˶˯ˢ ˸ˣˡ˧ˬ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧ˮ˧˧˲˞ˬ- ˧ˡ˧ˢˠˢˮ. ˶ˣ˵ˬ :Campbell et 
al )2008( 

 

˪˰- ˧˲NCHRP Report 600 )2012( ,˰ ˷ˣˬ˧˷ ˪˷ ˟ˣ˪˧˷˟ ˧˟˵ˢ ˫˧ˮ˧˧˲˞ˬˢ˧ɣ ˪˧˟ˣˬ ˫˧˧˶˦ˬˣ˞

ˠˢˮˢ ˸ˣ˧˲˧˴˪ ˫˧ˮˣ˰ˢ ˨˶ˡ ˧˟˧˩˶ˬ˪ ,ˣ˭˩˪ , ˞ˣˢˢˡ˧˥˞ ˸ˣ˶˧ˢˬ˟ ˠˣˢˮ˪ ˣ˪ ˫ˣ˶ˠ˪ ˪ˣ˩˧,  ˫˰˦ˣ˰˧ˬ  ˧˧ˣˮ˧˷

ˬ˫˧˧ˣ˲˴ ˞˪ ˸ˣ˶˧ˢ .˞ˬˠˣˡ˪ ,˫˧˧ˬˣ˞˸˲ˣ ˫˧˪ˣˡˠ ˫˧˧ˣˮ˧˷ ˰ˣˮˬ˪ ˨˧˶˴ ˸˧˵˲ˣ˞ˢ ˢ˧ˣˣ˸ˢ˟ , ˸ˣ˞˶ ˵˥˶ˬ˟

˪ˣ˵˧˰ˢ ˯ˣ˧ˡ˶˟ˣ, ˠˢˮˢ ˪˷ ˢˡˣ˟˰ˢ ˯ˬˣ˰ ˸˞ ˫˧˪˧ˡˠˬ ˫ˢ˷ ˭ˣˣ˧˩ˬ ,˸˧˰˦ˣˬ ˢ˯˧˲˸˪ ˫˧ˬ˶ˣˠ , ˸ˣ˞˧ˠ˷

ˣ˸ˣ˶˴ˣˣ˧ˢ ˢˮˣ˞˸˪  . 
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 ˫˧˩˶ˡˢ ˭ˣˠ˶˞ ˪˷ ˶˵˯˟˧ˬ˪ˣ˰ˢ  PIARC)2012( ˥˟ˮ ˭ ˢˡ˧ˬ ˣˤ˧˞˟ˢ ˷ˣˮ˞ ˧ˬ˶ˣˠ ˪˷ ˫˧˞˷ˣˮ ˣ˪˪˩ˮ

 ˸ˣ˧˥ˮˢ˟ˢ˭˧˟ ˸ˣ˲˯˞ˬ ˫˧˩˶ˡ˪ ˭ˣˮ˩˸-˰˸ˣ˧ˮˣ˶˧ ,˸ˣ˶˥˟ˮ ˸ˣˮ˧ˡˬ ˶˲˯ˬ˟ .˶˵˯˟,  ˣ˪˪˩ˮ ˭ˣˮ˩˸ˢ ˸ˣ˧˥ˮˢ

˸ˣˮ˧ˡˬˢ ˪˷ :˪ˠˣ˦˶ˣ˲ ,ˢˡˮ˵ ,ˢ˧˪˶˦˯ˣ˞ ,˭˲˧ ,˭˧˯ ,ˢ˧˶ˠˮˣˢ ,ˢ˧ˡ˟˷ ,ˡˮ˪ˣˢˣ ˸˲˶˴ .ˢ˯"˩ ,˩ ˣˮ˥˟ˮ- 

100 ˷ˣˮ˞ ˧ˬ˶ˣˠ ˪˷ ˫˧ˮˣ˧˶˦˧˶˵ ,˭˪ˢ˪˩ ˸ˣ˴ˣ˟˵ ˷ˣ˪˷˪ ˣ˵˪ˣ˥ ˶˷˞: 

)1 ( ˸ˣ˧˲˴˪ ˸ˣ˷˧˶ˡˢ ˸ˣˡˣ˵ˮ˟ ˠˢˮˢ˸ˣ˧˦˧˶˵: ˢ ˷ˬ˸˷ˬ˪ ˨˶ˡ ˸˸˪ ˷˧ ˭ˬˤ ˵˧˲˯ˬ˩ ˸˞ ˫˧˞˸ˢ˪ ˧ˡ

˶˥˞ ˟˴ˬ˪ ˭ˣ˸ˮ ˟˴ˬˬ ˢˠ˧ˢˮˢ .˵˲˯ˬ ˷ˬ˸˷ˬ˪ ˸ˣ˧˸ˣˡ˧ˡ˧ ˫˧˩˶ˡ˸ˣ  ˭ˬˤ ˵˧˲˯ˬ ˠˢˮ˪ ˧ˡ˩ ˫˧˞˸ˢ˪

 ˟˴ˬ˪ ˣˬ˴˰ ˸˞ˢ˷ˡ˥ .˪˷ ˪˟ˣ˵ˬˢ ˢ˟ˣˠ˸ˢ ˭ˬˤ 2-3 ˮ˷' ˵˧˲˯ˬ ˡ˧ˬ˸ ˞˪ . ˧ˣˢ˧ˤ˪ˢ ˸ˣˡˣ˵ˮ

ˢ˸ˣ˧˦˧˶˵,  ˣ˞ ˡ˥ ˪ˣ˵˰ ˭ˣˠ˩ˢ˧˧˴˥ ˶˟˰ˬ ,ˢˮ˥˟˞ ˭ˬˤ ˵˲˯˪ ˧ˣ˴˶ ˶˞˨ˣ ˶˸ˣ˧,  ˪˷8-10 ˮ˷' .˲˪ ˮ˧

ˢ ˢˡˣ˵ˮˢˠˢˮ˪ ˵˲˯˪ ˧ˣ˴˶ ˸˧˦˧˶˵, ˣˮ˟˯ ˭ˬˤ˪ ˱ˢˢˮ˥˟˞, ˫˧ˬ˧ˡ˵ˬ ˢ˶ˢˤ˞ ˧˰˴ˬ˞ ˫ˠ. 

)2 ( ˢˡ˷ ˪ˣˢ˧ˮˢ˟˧˸ˮ˟ ˢ˰˧˯ˮ ˪˰ ˢ˶˧ˬ˷ˣ ˢˮˣ˩ˮ ˸ˣ˶˧ˢˬ ˥˧˦˟ˢ˪ ˧ˡ˩ ˢ˧˧˞˶ :˰ˣˡ˧˩ ,ˢ ˫˧ˠˢˮ

˸˞ ˫˧ˬ˧˞˸ˬ ˭ˣ˸ˮ ˨˶ˡ ˟˴ˬ˪ ˫˸˰˧˯ˮ ˸ˣ˶˧ˢˬ ,˶˷˞˩ ˣˬ˩˲˷ˬ ˡ˟˰˪ ˠˢˮˢ ˪˰˷ ˰ˡ˧ˬˢ ˸ ˪˰ ˢ˰˧

ˢˠ˧ˢˮˢ ˸ˣ˩˧˞ .˭˩ ˣˬ˩ ,˰ˣ˯ˮ˪ ˠˢˮˢ ˶˥ˣ˟ ˢ˟ ˸ˣ˶˧ˢˬˢ ˪˰ ˫ˠ ˢ˰˧˲˷ˬ ˰ˡ˧ˬˢ ˸ˣˬ˩ .˭˩˪ , ˠ˷ˣˬˢ

 ˧˷ˣˬ˧˷ˢˣˮ˧ˢ ˭ˣˮ˩˸˟ ˢ˧˧˞˶ˢ ˢˡ˷ ˪˷ ˸˧˦˲ˣ˞ˢ ˸ˣ˲˧˲˴ˢ ,˧ˢˣˤ˷  ˫˧˦˵˧˧˟ˣ˞ˢ ˶˲˯ˬ ˪˷ ˢ˧˴˵ˮˣ˲

˴˧ˮˢ˟˰˵˶˪ ˫˧ˡˠˣˮˬˢ ˫˧. 

 ˧˩ ˰ˣˡ˧˟ˣ˞ ˦˰ˬ˧ ˫˧˦˵˧ˢ˸ˣ˧ˮˣ˦ˣˮˣˬ˪ ˫˧˪˧˟ˣˬ ˰˵˶˪ ˫˧ˡˠˣˮˬ , ˫˧˰ˣ˴˧˟ˢ ˸ˬ˶ ˸˞ ˢ˸˧˥˲ˬ ˶˷˞

ˠˢˮˢ ˪˷ ˸ˣ˟ˣˠ˸ˢ ˸ˣ˶˧ˢˬˣ . ˧ˡ˩˸ˣ˧ˮˣ˦ˣˮˣˬ ˰ˣˮˬ˪ ,˸˸ ˭˲ˣ˞˟ ˠˢˮˢ- ˢˠ˧ˢˮˢ ˸ˣ˪˧˰˲ ˸˞ ˢˮ˷ˬ ˰ˡˣˬ

ˡ˩ ˣ˪˷ˮˢ ˰ˡ˧ˬˢ ˸ˣˬ˩ ˸˞ ˪˧ˡˠˢ˪ ˧˦˪˵ .˶ˬˣ˪˩,  ˠˢˮˢˢ˦ˣ˯ ,˫˪ˣ˟ ˫˧˶˵ˬˢ ˸˧˟˶ˬ˟ ˣ˞,  ˸˞ ˶˧˟ˠˬ

˸ˣ˶˧ˢˬˢ .˭˞˩ˬ ,ˢ ˢ˯˧˲˸ˢ˸˧˟˥˶ˬ ,˟˟ ˫˧ˡˣˠ˧ˮˢ ˶˲˯ˬ ˡ˥ˣ˧ˬ˟ˣ˰˟˴˟ ˣ˞ ˸ˣ˶˧ˢ , ˪˰ ˫˧˰˧˲˷ˬˢ

ˢ ˸ˣ˶˧ˢˬˢ˰˧˯ˮ ,˧˶˴˫˧˩ ˶ˡˠˣˬ ˸ˣ˧ˢ˪˫˧ ˢˮˣ˩ˮˢ ˸ˣ˶˧ˢˬˢ ˸˶˧˥˟˟ ˨ˣˬ˸˪ ˧ˡ˩ ˰"ˠˢˮˢ ˧ .˭˩˪,  ˪ˣˢ˧ˮ

˫˧˰˟˴ˢ ˸ˣ˧ˡˣˠ˧ˮ˟ˣ ˸ˣ˶˧ˢ˟˟ ˧ˣˮ˧˷˟ ˷ˬ˸˷ˬ ˪˧˰˧ ˸ˣ˶˧ˢˬ, ˸˸ ˭˲ˣ˞˟ ˸ˣ˶˧ˢˬ ˸˶˟ˠˢ ˰ˣˮˬ˪ ˧ˡ˩-

˧˸˶˩ˢ .ˢˤ ˭ˣ˶˵˰ ˫˷˧˧˪ ˧ˡ˩ ,ˬ˞ˢ ˸˞ ˪ˣ˪˩˪ ˢ˩˧˶˴ ˨˶ˡˢ ˸˟˧˟˯ ˫˧˰˴˭ˣˠ˩ : ˸˞ ˫˧˩˷ˣˬ˷ ˫˧ˬ˴˰

˪ ˸ˬˣ˷˸ ˟ˠˢˮˢ ,ˢ˸ˣ˞ ˫˧˥˧˯ˬ ˞˪ ˨˞;  ˡ˧˥˞ ˟˴˵ˬ˟ ˪˸˲˸ˬ ˧˞ˣˣ˸) ˢ˲˧˶˥ ˢˮ˧˞˷ ˸ˣ˧ˬˣˬ˵˰˟

˧ˡ˧ˬ .(˸˧˦˧˶˵ ˢˡˣ˵ˮ ˧ˮ˲˪ ˨ˣ˶˞ ˶˷˧ ˰˦˵ ˫˧˧˵ ˣ˟ ˭ˣˮ˩˸ ˰ˣˮˬ˪ ˰˴ˣˬ, ˡ˥ ˪ˣ˵˧˰ ˭ˣˠ˩. 

)3 (˟˵˰ ˸ˣˠˢˮ˸ˢ˟ ˧ˣˮ˧˷ ˠˢˮˢˬ ˷˶ˡˮ ˶˷˞˩ ˭ˣˮ˩˸˟ ˷ˣˮ˞ ˧ˬ˶ˣˠ ˟ˣ˪˧˷˪ ˢ˷˧˶ˡ ˨˶ˡ˟ ˧ˣˮ˧˷ :˰ˣˡ˧˩ ,

ˢ˫˧ˠˢˮ ˶˥˞ ˫˧˟˵ˣ˰ ˧˪˰ ˣ˟˴ˣ˰˷ ˸ˣ˧ˠˣ˪ ˸ˣ˧˲˧˴ ˫˰ ˨˶ˡˢ-ˮ ˧ˡ˧˧˫ˮˣ˧˯ . ˢˤ ˶˟ˡ ˢ˯˧˲˸ˢ ˪˰ ˰˧˲˷ˬ

˪˷ ˢ˟ˣˠ˸ˢˣ ˫˧ˠˢˮˢ ,˶˷˞˩ ˰ˡˣˬ ˞˪ ˨˧˪ˢ˸ ˣˢˤ ˫˧˟˶ ˫˧˶˵ˬ˟ .ˢˤ ˟˴ˬ ˸ˣˠ˶ˡˬ˟ ˯ˣ˲˧˦˪ ˢˬˣˡ ,

˶˷˞˩ ˸˯˲˸ˮˢ ˸ˣˠ˶ˡˬˢ ˸ˣ˶˧ˡ˸˪ ˸ˬ˞˸ˣˬ ˯˲˦ˬˢ ˪˷ ˢ˰ˣˮ˸ˢ .˷ ˸˥˞ ˢˠ˶ˡˬ ˫˞ˢˢ˟ˣˠ˟ ˢˮˣ ,

˸˧˸ˣ˰ˬ˷ˬ ˢ˶ˣ˴˟ ˰˶ˣ˸ ˢ˰ˣˮ˸ˢ ,ˢ˪˧˲ˮ ˣ˞ ˢˡ˧˰ˬ ˸ˣ˧ˢ˪ ˢ˪ˣ˩˧ ˢ˸˞˴ˣ˸˷ . ˸ˣˠˢˮ˸ˢ ˪ˣ˧˩ˢ ˠˢˮ

˷˰ˮ ˨˶ˡ˟˧ ˸ˢˬˣˡ ˭˲ˣ˞˟, ˸˰ˡˣˬ ˞˪ ˢ˶ˣ˴˟ . ˧ˮ˧˧˲˞ˬ˟˧˸ˮˢ , ˨˶ˡˢ ˧ˡ˧˴ˣ ˪ˣ˷ˢ ˸˞ ˫˧˶˴ˣ˧˯˧˲˸ ˸

˰ ˨˶ˡˢ" ˧˫˞˸ˢ˟ ˟˧ˠˬ ˶˷˞ ˠˢˮˢ .˸˧˦ˬˣ˦ˣ˞ˢ ˢ˪ˣ˰˲˪ ˰˧˶˲ˬ ˧ˣ˲˴ ˞˪ ˟˧˩˶  ˠˢˮˢ ˪˷˰˷ ˢ˪ˣ˪

ˢ˧˧˦˯˪ ˫ˣ˶ˠ˪ .ˢ˰˶˲ˢˢ ˪˰ ˶˟ˠ˸ˢ˪ ˪ˣ˩˧ ˠˢˮˢ ˸ˣ˧˦˧˶˵ ˸ˣ˧ˮ˷ ˶˲˯ˬ ˧˶˥˞ . ˣ˪˞ ˸ˣ˟˧˯ˬˢ ˫˧ˮˮ˩˸ˬ

˨˶ˡˢ ˧ˮ˧˧˲˞ˬ˟ ˸ˣ˧˟˵˰ ˪˰ ˶ˣˬ˷˪ ˫˧˯ˮˬ  ˸ˣˮ˸˷ˢ˪ ˫˧˶ˣˬ˞ ˶˷˞˟˟˴˵ ˧ˮˣ˧ˠˢ . ˫˧˧ˣˮ˧˷˫˧˧˥˶˩ˢ 

˶˷˲˞ˢ ˪˩˩ ˶ˣ˶˟ˣ ˫ˡ˵ˣˬ ˫˧ˠ˴ˣˬ ˸ˣ˧ˢ˪ ˫˧˩˧˶˴ .ˢ˪ ˷˧˧ˮˢ ˸˞ ˣ˪˟˪˟˧˷ ˫˧˧ˣˮ˧˷ ˭ˣˮ˩˸ˬ ˰ˮˬˠˢ. 

 ˭˧˟˶˵˯ˢ ˸ˣ˴˪ˬˢ ˣ˧ˢ: 
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-  ˭ˬ˞˪ ˸˞ ˧ˮˮ˩˸ˬˢ˟ ˫˧˩˶ˡ ˧˞˷ˣˮ ˟ˣ˪˧˷ˢ ˸ˣ˷˧˶ˡ ˪˷ ˠˢˮ˟˨˶ˡˢ ˭ˣˮ˩˸,  ˪˪ˣ˩ˢ˸ ˢ˯˧˲ˢ˸˧˟˥˶ˬ ,

ˢ˧˧˞˶ˢ ˢˡ˷ ˪ˣˢ˧ˮ , ˸ˣˠˢˮ˸ˢ ˭ˣˮ˩˸ˢ˧ˣˮ˧˷ ˷˶ˡˮ ˶˷˞˩ ˠˢˮ; 

-  ˭ˬ˞˪ ˸˞ ˧ˮˮ˩˸ˬˢ˟ ˫˧˩˶ˡ ˫ˣ˷˧˧ ˫˧˩˶ˡ ˭ˣˮ˩˸ ˸ˣˮˣ˶˵˰ˢ˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬ ,˸ˣ˟˶˪  ˸˰˧˟˵

˧˩˶ˡ ˸˩˶˰ˬˢ ˫˧˸˧˩˶˶; 

- ˥˸˲˪  ˫˧˶˷˵˭˧˟ ˫˧˶˯˥ ˸˧˟˥˶ˬˢ ˢ˧˧˞˶ˢ ˫ˣ˥˸ ,˪˩˧˶ˡ˞˸ˣ  ˱ˣˮˣ˫˧˧ˮ˥˪˯ ˨˶ˡ ˧˞ˮ˸ ˭ˣˮ˩˸; 

- ˱˧˯ˣˢ˪ ˭ˣˮ˩˸ˢ ˸ˣ˧˥ˮˢ˪ ˧˸ˢ˧ ˫˧˞˷ˣˮ˪ ˸ˣ˯˥˭ˣˠ˩ :˸˧˟˥˶ˬˢ ˢ˧˧˞˶ˢ ˸ˣˮˣ˶˵˰;  ˢ˧˧˞˶ˢ ˢˡ˷ ˪ˣˢ˧ˮ

˟˧˸ˮ˟ ˢ˰˧˯ˮ ˪˰ ˢ˶˧ˬ˷ˣ ˢˬ˧˞˸ˬ ˸ˣ˶˧ˢˬ ˸˥˦˟ˢ˪;  ˸ˣˠˢˮ˸ˢ ˭ˣˮ˩˸ˢ˧˷ ˷˶ˡˮ ˶˷˞˩ ˠˢˮ˧ˣˮ; 

 ˸ˣˡˣ˵ˮ˟ ˢˮ˥˟ˢˢ˸ˣ˧˦˧˶˵; ˦˟ˬ ˧˯˲ˣ˸ ˫˧ˬ˴˰˟ ˷ˣˬ˧˷  . 

1.3.4 .˫ˣ˩˧˯  

˨˶ˡ˟ ˫˧˷ˬ˸˷ˬˢˣ ˸˧˸˷˸ˢ ˸˩˶˰ˬ ˟˪ˣ˷ˬ˟ ˫˧˪˰ˣ˲ ˢ˶ˣ˟˥˸ˢ ˸˩˶˰ˬ˟ . ˧ˣ˞˶˩ ˡ˵˲˸˸ ˸˩˶˰ˬˢ

ˡ˥ˣ ˫˧˶ˣ˶˟ ˫˧˶˯ˬ ˷ˬ˸˷ˬ˪ ˫˧˶ˡ˷ˬˣ ˫˧ˬ˞ˣ˸ˬ ˢ˧˟˧˩˶ˬ ˶˷˞˩-˫˧˧˰ˬ˷ˬ . ˫˧˩˶ˡˢ ˧˰˦˵˷ ˟ˣ˷˥

˷˲˞˧ ˫˧ˬˣˡ ˫˧˧˯ˡˮˢ ˫˧ˮ˧˧˲˞ˬ ˫˰˭˩ ˣˬ˩ˣ ˢˢˤ ˸ˣ˶˧ˢˬ ˶˦˷ˬ ˣ˶ , ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˷˲˞ ˧˟ˠ˪ ˫˧˶˯ˬˢ˷

˫˧ˠˢˮˢ ˧ˮ˧˰˟ ˫˧˶ˣ˶˟ ˣ˧ˢ˧ ˢ˪˞ ˫˧˩˶ˡ ˧˰˦˵˟ . ˰ˣ˟˵˪ ˢ˩˧˶˴ ˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡˢ ˸˯˧˲˸

˨˶ˡˢ ˧ˮ˧˧˲˞ˬ˪ˣ ˨˸˥˪ ˭ˣˮ˩˸ ˧˪˪˩ˣ ˸ˣˮˣ˶˵˰ , ˭ˮ˩˸ˬˢ ˸ˣˮˣˣ˩ ˭˧˟ ˫˧˶˰˲ˢ ˫ˣ˴ˬ˴˪ ˫ˣ˶˸˧ ˶˷˞ ˨˧˪ˢ˸

ˣ˲ˣ˯˟ˣ ˫˧ˠˢˮˢ ˸ˣˠˢˮ˸ˢ ˭˧˟˪ ˶˟ˡ ˪˷ ,˸ˣ˥˧˦˟ˢ ˸˶˟ˠˢ˪ ˞˧˟˧. 

˧ˬˣ˞˪ˮ˧˟ˢ ˭ˣ˧˯˧ˮˢ ˨ˬ˯ ˪˰ ,˸ˣˮˬ˪ ˭˸˧ˮ ˭ˬ˴˰ ˸˞ ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ ˸˶˧˴˧˪ ˫˧ˮ˸˧ˮˢ ˫˧˪˩ˢ ˭˧˟ :

˫˧˩˶ˡˢ ˸˩˶˰ˬ ˪˷ ˢˮˣ˩ˮ ˢ˧˩˶˶˧ˢ ˸˶ˡˠˢ ;˨˶ˡˢ ˭˩˸˟ ˸ˣ˧˟˵˰ ˪˰ ˢˡ˲˵ˢ ; ˭˧˟ ˶˷˵˪ ˧ˣ˦˧˟ ˸˞˧˴ˬ

ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟˪ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ . 

˟˯ˬˢ ˫˧˩˶ˡˢ ˸˯˧˲˸˫˧˩˶ˡˢ ˧ˠˣ˯ ˪˷ ˸˧˪˞ˮˣ˧˴˵ˮˣ˲ ˢ˶ˡˠˢ ˸˷˶ˣˡ ˭ˬ˴˰ ˸˞ ˸ˣ˶˧ , ˠˣ˯ ˪˩˪ ˶˷˞˩

˶ˡˠˣˬ ˸ ˸ˣ˶˧ˢˬˢ˰˧ˣ˫˧ˬ˪ˣˢ ˭˩˸ ˧ˮ˧˧˲˞ˬ ˸ˣ˰˴ˬ˞˟ ˸ˠ˷ˣˬ ˶˷˞ ˡ .ˢ˷˰ˬ˪ , ˪˷ ˷ˡ˥ˬ ˭ˣˮ˩˸ ˰˴ˣ˟ˬ

˫˧˩˶ˡˢ ˸˩˶˰ˬ , ˶˸ˣ˧ ˫˧˶ˣ˶˟ˣ ˫˧˧˟˵˰ ˣ˧ˢ˧ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬˣ ˫˧˩˶ˡˢ ˧ˡ˧˵˲˸ ˣ˟˷ ˟˴ˬ ˶ˣ˴˧˪ ˸ˮˬ ˪˰

˫˧ˠˢˮ˪ .ˮˢ ˢ˥ˮˢˢ ˸ˣ˧ˣ˶˧ˢˬ˟ ˶ˣ˥˟˪ ˫˧ˠˢˮˢ ˸˪ˣ˩˧ ˸˞ ˵ˤ˥˸ ˶˸ˣ˧ ˢ˧ˣ˲˴ˣ ˢˡ˧˥˞ ˢ˰ˣˮ˸ ˸˩˶˰ˬ˷ ˢ

˸ˣˬ˧˞˸ˬ ˢ˰˧˯ˮ .˨˩ˬ ˢ˞˴ˣ˸˩ ,˫˧˶˥˞ ˫˧ˬ˶ˣˠ˪ˣ ˸ˣ˶˧ˢˬˢ ˫˶ˣˠ˪ ˫˧˶ˣ˷˵˷ ˫˧˦˵˧˪˲ˮˣ˵ˢ ˣˬ˴ˬ˦˴˧ ,

˸ˣˮˣ˞˸ˢ ˶˲˯ˬ˟ ˢˡ˧˶˧˪ ˶˟ˡ ˪˷ ˣ˲ˣ˯˟ ˞˧˟˧ ˶˷˞ ˟˴ˬ. 

 ˸ˣ˧ˣ˶˧ˢˬ ˸˰˧˟˵˪ ˸ˣ˧˥ˮˢˢ)2010 (ˡ˥ˢ ˢ˧˩˶˶˧ˢˢ ˸˞ ˣ˶˧ˡˠˢ ˸˞ˣ ˳˶˞˟ ˫˧˩˶ˡˢ ˧ˠˣ˯ ˪˷ ˢ˷

˫˧˩˶ˡˢ ˸˷˶˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˰˧˟˵˪ ˢ˷ˡ˥ˢ ˢ˷˧ˠˢ , ˸ˣˡ˧˧ˮˢ ˧˪ˣ˵˧˷ ˭˧˟ ˭ˣˤ˧˞ ˧ˡ˩ ˨ˣ˸

˸ˣ˥˧˦˟ˢˣ .˭˩ ˣˬ˩ ,ˢ˷ˡ˥ˢ ˢ˷˧ˠˢ ˫ˣ˷˧˧˪ ˭ˮ˩˸ˬˢ ˸ˣ˪˧˰˲ ˭˲ˣ˞ ˸˞ ˸ˣ˶˧˟˯ˬ ˸ˣ˧˥ˮˢˢ .˸˞ˤ ˫˰ ,

 ˢ˷ˡ˥ˢ ˢ˷˧ˠˢ ˫ˣ˷˧˧˟ ˣ˰˧˧˯˧˷ ˫˧˧˯ˡˮˢ ˫˧˪˩ ˥ˣ˸˧˲˟ ˨˶ˣ˴ ˫˧˧˵- ˸ˬ˞˸ˢ  ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ

ˡˣ˰˧˧ˢ ˸ˣ˧ˣ˶˧ˢˬ˪ .˶ˬˣ˪˩ , ˸ˣ˶˧˟˯ˬˢ ˫˧˩˶ˡ˪ ˭˸ˣ˞ ˣ˩˲ˢ˧˷ ˳˶˞˟ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˸˞ ˯˯˟˪ ˷˶ˡˮ

˨˩˟ˣ ˫˧ˠˢˮˢ ˧˧ˮ˧˰˟ ˭ˬ˴˰ ˸˞ ,˪ˣ˰˲˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟˪ ˡˣ˰˧˧ˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˫˧˶˰˲ˢ ˫ˣ˴ˬ˴˪ ˣˬ˶˸˧ .

ˡ˥ˢ ˫˧˩˶ˡ˟ ˸ˣ˥˧˦˟ˢ ˸ˣ˧˰˟ ˸˶ˬˣ˥ ˭ˢˣ ˱˵˧ˢ ˭ˢ ˪˷˟-˸ˣ˧˪ˣ˪˯ˬ ,ˬ ˧ˣˢ˧ˤ ˣ˞˧˟˧ ˶˷˞ ˨˶ˡˢ ˧ˮ˧˧˲˞

ˢˤ ˨˶ˡ ˠˣ˯ ˶ˣ˟˰ ˡ˥ˣ˧ˬ˟ ˟ˣ˷˥ ˶˸ˣ˧ ˸ˣˬ˧˞˸ˬ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ˪. 

˸ˣˬˡˣ˵ˢ ˸ˣ˵ˡ˟ ˢˠ˧ˢˮˢˬ ˣˮˣ˧˯˧ˮ ˪˰ ˠˢˮˢ ˨ˬ˸˯ˬ ˨˶ˡˢ ˨˶ˣ˞˪ ˣ˸˰˧˯ˮ˟ . ˭ˮ˧˞ ˣ˧˸ˣ˧˲˧˴ ˶˷˞˩

˸ˣ˷ˬˬ˸ˬ ,˥˦˷˟ ˫˧ˮˣ˸ˮˢ ˭˧˟˪ ˣ˧˸ˣ˧˲˧˴ ˭˧˟ ˦˵˧˪˲ˮˣ˵ ˶˴ˣˮ , ˸ˣ˧ˣ˰˦˪ ˫ˣ˶ˠ˪ ˧ˣ˷˰ ˶˷˞ ˟˴ˬ
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ˢˮˢ ˸ˣ˦˪˥ˢ˟˸ˣˮˣ˞˸˪ ˞˧˟ˢ˪ˣ ˠ .˨ˡ˧˞ˬ ,˸ˣˡ˧˥˞˟ˣ ˸ˣ˧˟˵˰˟ ˭ˮ˩ˣ˸ˬ ˷˧˟˩ˢ ˶˷˞˩ , ˞˧˟ˬ ˶˟ˡˢ

ˢ˥ˣ˦˟ ˶˸ˣ˧ ˭˞˩ˬˣ ˸ˣ˞˧ˠ˷ ˸ˣ˥˲ ˸˪˰˟ ˢ˧ˢ˸ ˣ˸ˠ˧ˢˮˣ ˣ˷ˬˬ˸˧ ˠˢˮˢ ˸ˣ˧˲˧˴˷ ˨˩˪. 

˨˶ˡˢ ˭˩˸ ˸ˣ˧˟˵˰ ˸˩˶˰ˢ˟ ˧˶˵˧˰ˢ ˶˦ˬ˶˲ˢ ˢˮ˧ˢ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ . ˫˧˟˶ ˫˧˪ˡˣˬ ˫˧ˬ˧˧˵ ˸ˣ˶˲˯˟

˪˰ ˯˯˟˸ˢ˟ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ˧ˣˤ˧˥˪ ˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧ˮ˧˧˲˞ˬˢ , ˢ˰˧˯ˮˢ ˧˞ˮ˸ ˶ˣ˟˰ ˣˮ˟ˮ ˫˟ˣ˶ ˧˩ ˫˞

˟˫ˣ˵˰ .˪˰ ˸˩˶˰ˣˬ ˭˩˸ˢ ˸ˣ˧˟˵˰- ˭˧˟ ˣ˞ ˫˧˟˵ˣ˰ ˫˧˦ˮˬ˪˞ ˧ˮ˷ ˭˧˟ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ˟ ˫˧˷˶˲ˢˢ ˧˲

˧˶˦ˬˣ˞˧ˠˢ ˦ˮˬ˪˞ˢ ˣ˸ˣ˞ ˪˷ ˭˩˸ˢ ˸ˣ˶˧ˢˬˣ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ; ˫˧ˮ˦˵ ˢ˪˞ ˫˧˷˶˲ˢ˷ ˪˩˩ ˶˸ˣ˧ ˨˩

ˢ˪ˡˠ ˸ˣ˧˟˵˰ˢ. 

ˢ ˸ˣ˩˧˞ ˸ˮ˧˥˟˪ ˭ˢ˸ˣ˥˧˦˟ ˪˰ ˫˧ˮˣ˷ ˨˶ˡ ˧ˮ˧˧˲˞ˬ ˪˷ ˫˸˰˲˷ˢ ˸ˮ˧˥˟˪ ˭ˢˣ ˭˩˸ , ˸ˣ˷ˬ˷ˬ

 ˸˧˷˲ˣ˥ ˢˬ˧˶ˤ˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ)˪ˣ˰˲˸ˢ ˸ˣ˧ˣ˶˧ˢˬ .( ˷ˬ˷˪ ˫ˠ ˸ˣˬ˧˞˸ˬ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ

 ˸ˡ˧ˡˬ˪ ˧˟˧˦˵˧˧˟ˣ˞ ˡˡˬ˩"˫˧ˠˢˮˢ ˸˯˧˲˸ "˫˧ˮˣ˷ ˨˶ˡ ˧˞ˮ˸ ˪˷  . 

 ˢ˪˟˦1.14  ˸˞ ˸ˬ˩˯ˬ˧ˮ˧˧˲˞ˬ  ˨˶ˡˢˣ˶˧ˢˬ ˪˰ ˫˧˰˧˲˷ˬˢˣ˧ˮˢ ˸ ˢ˰˧˯˫˧ˠˢˮˢ ˪˷ ,"˰ ˲˶ˣ˵ˬˢ ˸ˣ

ˣ˶˵˯ˮ˷ . 

ˢ˪˟˦ 1.14. ˧ˮ˧˧˲˞ˬ ˨˶ˡ ˫˧˰˧˲˷ˬˢ ˣ˶˧ˢˬ ˪˰ˣ˧ˢ˰˧˯ˮˢ ˸ ,˪˰- ˧˲ ˸ˣ˶ˣ˵ˬ˸ˣ˶˲˯ˢ 

˯ˬ' ˧ˮ˧˧˲˞ˬ ˫˫˧˰˧˲˷ˬ ˶ˣ˵ˬ ˞˴ˬˬ :˪˰ˣ˲˟ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˢ˰˲˷ˢ 

1 ˧˩˶˶˧ˢ s ˸˩˶˰ˬ ˪˷ ˢˮˣ˩ˮ
˰ ˸˩ˬ˸ˮ ˶˷˞ ˫˧˩˶ˡˢ" ˧
ˢ˸˟˧˟˯ˣ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ 

NCHRP Report 600, 2012 
Theeuwes et al, 2012 

 ˭˧˧˦˷˶˟˪˧ˤˣ˧˶˟˥ˣ ,2009 
Campbell et al, 2008 
OECD, 2006 
Wegman and Aarts, 2006 
Theeuwes et al, 1995 
Mazet and Fleury, 1987 
PIARC, 2012 

 ˫˧˩˶ˡ˟ ˸ˣ˶˧ˢˬ ˸˸˥˲ˢˬˢ˩ˣˬˮ ˢ˧˩˶˶˧ˢ 

2  ˫˧˧˵˲ˣ˞ ˫˧ˬˣ˵˰ ˣ˧˶˟˥ˣ ˭˧˧˦˷˶˟˪˧ˤ ,2009 
Edquist et al, 2009 
Weller et al, 2008 
Campbell et al, 2008 
Misaghi and Hassan, 2005 
Fitzpatrick et al, 2005, 2003 

˪˰ ˸ˣ˶˧ˢˬ ˸˸˥˲ˢ-˯ˣ˧ˡ˶ˢ ˸ˡ˧ˬ ˧˲ 

3  ˠˣ˯˫˧˟˧˸ˮˢ ˭˧˟ ˢˡ˶˲ˢ 
ˣˡ ˨˶ˡ˟-˸˧˟˧˸ˮ 

Stelling-Konczak et al, 2011 
SWOV, 2007a 
Fitzpatrick et al, 2005 
Elliot et al, 2003 

 ˰˟˴ ˯˲ˬ ˫˰ ˢˢˣˤˢˢˣ˟ˠ ˸ˣ˶˧ˢˬ , ˥˦˷
 ˢˡ˶˲ˢ ˰ˣ˟˴-  ˫˰ˢ˩ˣˬˮ ˸ˣ˶˧ˢˬ , ˢˡ˶˲ˬ
 ˢ˧ˣˮ˟-  ˫˰ˢ˩ˣˬˮ ˶˸ˣ˧ ˸ˣ˶˧ˢˬ 

4  ˨˶ˡ˪ ˸ˣ˷˧ˠ ˸ˣ˲˧˲˴ Edquist et al, 2009 
Fitzpatrick et al, 2005, 2003 

˸ˣ˶˧ˢˬ ˢ˸˧˥˲ˬ ˸ˣ˷˧ˠ ˪˷ ˢˢˣ˟ˠ ˸ˣ˲˧˲˴ 

5 ˢ˰˯˧ˬˢ ˟˴ˬ Edquist et al, 2009 
Weller et al, 2008 
Campbell et al, 2008 

˸ˣ˶˧ˢˬ ˢ˸˧˥˲ˬ ˰ˣ˶ˠ ˟˴ˬ˟ ˢ˰˯˧ˬ 

6 ˟˧˸ˮ ˟˥ˣ˶ Weller et al, 2008 
Campbell et al, 2008 
Elliot et al, 2003 

˸ˣ˶˧ˢˬ ˸˧˥˲ˬ ˶˴ ˟˧˸ˮ 

7 ˪ˣ˷ ˟˥ˣ˶ Ivan et al, 2009 
Weller et al, 2008 
Campbell et al, 2008 

˸ˣ˶˧ˢˬ ˸˧˥˲ˬ ˶˴ ˪ˣ˷ 

8 ˨˶ˡˢ ˧ˡ˴ Edquist et al, 2009 
Campbell et al, 2008 
PIARC, 2012 

 ˫˧˸˧˥˲ˬ ˨˶ˡ˪ ˫˧˟ˣ˶˵ ˫˧˥˧˷˵ ˫˧ˬ˴˰
 ˸ˣ˶˧ˢˬ 

9 ˨˶ˣ˞˪ ˫˧˰ˣ˲˧˷ Campbell et al, 2008 
Fitzpatrick et al, 2005, 2003 

˸ˣ˶˧ˢˬ ˫˧˸˧˥˲ˬ ˨˶ˣ˞˪ ˫˧ˢˣ˟ˠ ˫˧˰ˣ˲˧˷ 

10 ˸˶˸ˣˬ ˸ˣ˶˧ˢˬ Fitzpatrick et al, 2005, 2003 ˬˬ"ˬ ˸ˣ˶˧ˢˬ ˢ˸˧˥˲ˬ ˢ˩ˣˬˮ 

11 ˶ˣˤ˞ ˠˣ˯ Fitzpatrick et al, 2005, 2003 ˸ˣ˶˧ˢˬ ˸˧˥˲ˬ ˨˶ˡ˪ ˟ˣ˶˵ ˧ˣˮ˧˟ ˫˰ ˶ˣˤ˞ 
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 ˧ˮ˧˧˲˞ˬ ˪˷ ˪˰ˣ˲˟ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˫˸˰˲˷ˢ ˪˰ ˰˧˟˴ˢ˪ ˭˸˧ˮ ˫˪ˣ˰˟ ˣ˩˶˰ˮ˷ ˫˧˶˵˥ˬˢ ˧˞˴ˬˬ ˨ˬ˯ ˪˰

˫˧ˮˣ˷ ˨˶ˡ ,˫ˢ˧ˮ˧˟ˣ :˨˶ˡˢ ˸˟˧˟˯ ˟˴ˬ ;˧˶˦ˬˣ˞˧ˠˢ ˨˸˥ˢ ;˧˩ˮ˞ ˰ˣ˲˧˷ˣ ˧˵˲ˣ˞ ˫ˣ˵˰ ˧ˡˡˬ ; ˸˟˶˵

˫˧˸ˬ˴ ,ˬˬ"ˬ .˸˞ˤ ˫˰ ,˭ˣˮ˩˸˪ ˵˴ˣˬ ˯˧˯˟ ˷ˬ˷˪ ˶˷˲˞ˬ˷ ˟˴ˬ˪ ˢ˰˧ˠˢ ˫˶˦ ˣˤ ˫˧˶˷˵ ˸˩˶˰ˬ, 

ˣ˪˭˩ ,ˢ˸ˮ˟ˢ˪ ˣˬ˶˸˧˷ ˫˧˲˯ˣˮ ˫˧˧˶˧˲ˬ˞ ˫˧˶˵˥ˬ˟ ˨˶ˣ˴ ˫˧˧˵ . 
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2 .˶˵˥ˬ˪ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˸ˮ˩ˢ 

2.1 . ˸ˣ˶ˣ˵ˬˢ˰ˡ˧ˬ 

 ˢˤ ˶˵˥ˬ˷˭ˣ˥˟˪ ˱˞  ˸˞ ˸˩˶˰ˬ˶˷˵ˢ˫˧ ˢ ˧ˮ˧˧˲˞ˬˣ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟˨˶ˡ, ˟˫˧˩˶ˡ sˡ˥-

˪˞˶˷˧˟ ˸ˣ˧˪ˣ˪˯ˬ ,˸ˮˬ ˪˰  ˸ˣˬ˧ˣ˯ˬ ˢ˰˧˯ˮ ˸ˣ˧ˣ˶˧ˢˬ ˸˶˧˥˟ ˪˰ ˫˧˰˧˲˷ˬˢ ˭˩˸ˢ ˧ˮ˧˧˲˞ˬ ˸˞ ˸ˣˢˤ˪

˪˰-˫˧ˠˢˮˢ ˧ˡ˧. ˣ˪˧˷ ˪˰ ˸˯˯˟˸ˬ ˣˤ ˢˮ˧˥˟ ˟˫˧ˮˣ˸ˮ ˧˯˧˯˟ ˧ˮ˷ ˪˷ : 

)˞ ( ˸˧˲˶ˠˣ˞˧ˠ ˰ˡ˧ˬ ˸˩˶˰ˬˢ˫˧˩˶ˡˢ ˸˷˶˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˧ˡˡˬ ˸˞ ˢˠ˧˴ˬ ; 

)˟ ( ˯˧˯˟ ˫˧ˮˣ˸ˮ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˪˰ ˟˧˸ˮ ˸˶˟˥ ˪˷ ˧˪˞˶˷˧ . 

 ˯˧˯˟ˢ ˫˧ˮˣ˸ˮ˭ˣ˷˞˶ˢ ˶ˣ˩˟ ˶˵˥ˬ˟ ˢˮ˟ˮ ,˵˧˶ˣˬ , ˭ˬ˪˦˧ˠ)2012 ( ˧˯˯ˣ˟ˬ ˫˧ˮˣ˸ˮ ˨ˬ˯ ˪˰GPS 

 ˫˧˶ˡˠˣˬ ˸˷˶ ˧˰˦˵˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸˞ ˟˷˥˪ ˫˧˶˷˲˞ˬˢ ˫˧˷˧˟˩ˢ ˸˷˶˟ ˟˩˶ ˧˪˩ ˫ˣ˵˧ˬ ˧˟ˠ˪

) ˧˰˦˵TMC .( ˪˰ˬ ˥˸˧ˮ ˶˵˥ˬˢ30,000,000 ˰˯ˮ˷ ˟˩˶ ˧˪˩ ˪˷ ˸ˣ˶˧ˢˬ ˸ˣ˧˲˴˸ ˧˷˧˟˩ ˨˶ˣ˞˪ ˣ

 ˨˷ˬ˟ ˳˶˞ˢ6 ˫˧˷ˡˣ˥, ˶˞ˣ˶˟˲- ˧˪ˣ˧2011, ˸ˣ˶˧ˢˬ ˧ˡˡˬ ˟˷˧˥ˣ :˸˰˴ˣˬˬ ˸ˣ˶˧ˢˬ ,˭˵˸ ˸˧˦˯ ,

ˢ ˭ˣˤˣ˥˞ˢ ˸ˣ˶˧ˢˬ85 , ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˪˰ˬ ˟˩˶ ˧˪˩ ˤˣ˥˞- ˫˧˶ˡˠˣˬˢ ˫˧˰˦˵ˢ ˶ˣ˟˰ . ˧ˮˡˬˣ˞

˸˧˷˲ˣ˥ ˢˬ˧˶ˤ ˸ˣ˰˷˟ ˣ˟˷ˣ˥ ˸ˣ˶˧ˢˬˢ ,˧˩ ˫˞ ,˶ˣˬ˞˩ , ˭ˬˤˢ ˧ˮ˲ ˪˰ ˢ˧˴ˠ˶ˠ˞˟- 6 ˷ˡˣ˥˸ˣ˧˲˴˸ ˧ .

ˢ˪˧˪ ˸ˣ˰˷ˣ ˫ˣ˧ ˸ˣ˰˷ ˶ˣ˟˰ ˡˣ˥˪ ˣ˟˷ˣ˥ ˸ˣ˶˧ˢˬˢ ˧ˮˡˬˣ˞ ,˧˷˧˷ ˧ˬ˧˟ˣ ˪ˣ˥ ˧ˬ˧˟ ,˸˟˷.  ˦˪˲ˢ ˧˴˟˵

˪˰ ˫˧˶˴ˣ˧ˬˢ-ˢ ˧˰˦˵ ˪˷ ˥˸˲ˬ ˸ˣˡ˷ ˣ˪˪˩ ˶˵˥ˬ˟ ˡˣ˟˧˰ˢ ˭ˣˮˠˮˬ ˧ˡ˧TMC ˫˧˟˷ˣ˥ˬ ˸ˣ˶˧ˢˬ ˧ˡˡˬˣ . 

˰ ˭ˬˤˣˢ˷ ˫˧˩˶ˡ ˶˵˯ ˣˮ˧ˢ ˫˧˩˶ˡˢ ˸ˣ˧˸˷˸ ˧ˮ˧˧˲˞ˬ ˪˰ ˫˧ˮˣ˸ˮ˪ ˰ˡ˧ˬˢ ˶ˣ˵ˬ" ˧˥˪˞˶˷˧ ˧˟˧˸ˮ ˸˶˟ 

 ˸ˣ˥˧˦˟ ˪ˣˢ˧ˮ ˸˩˶˰ˬ ˶ˣ˟˰ ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˫˰ ˫˧˴˟˵ ˣˮ˩ˣˢ ˣ˧˸ˣ˟˵˰˟˷ˣ)ˮˬ"˟ (ˢ˶˟˥ˢ ˪˷ . ˶˵˯

˪˰ ˸˵ˤ˥ˣ˸ˬˢ ˫˧˩˶ˡˢ ˸˷˶˟ ˨˶˰ˮ ˫˧˩˶ˡˢ-ˢ˶˟˥ˢ ˧ˡ˧ , ˸ˮ˷˟ ˣ˲˯˞ˮ ˫˧ˮˣ˸ˮˢ2010 . 

 ˶˵˥ˬ˪ ˫˧ˮˣ˸ˮˢ ˢˤˮˬˢ ˸˩˶˰ˬ ˪˷ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ˬ ˣ˶ˤˠˮ"˟ ,ˡ˥ˢ ˫˧˩˶ˡˢ ˧˰˦˵ ˶ˣ˟˰-ˣ˧˪ˣ˪˯ˬ ˸.

ˡ˟˪˟ ˨˶ˡ ˧˰˦˵ ˶ˣ˟˰ ˱˯˞ˮ ˰ˡ˧ˬˢ ,˫˧˸ˬ˴ ˪˪ˣ˩ ˞˪ .ˮˬˢ ˸˩˶˰ˬ˟"˟,  ˫˧˩˶ˡˢ ˧ˮ˧˧˲˞ˬ ˪˰ ˫˧ˮˣ˸ˮˢ

˫˧ˬ˧˧˵ ˩ ˪˷ ˨˶ˣ˞˟ ˫˧˦ˮˬˠ˯ ˶ˣ˟˰-100 ˬ' .ˢ˪˞ ˫˧ˮ˧˧˲˞ˬ ˫ˮ˷˧ ˦ˮˬˠ˯ ˪˩ ˶ˣ˟˰ :˨˶ˡ ˶˲˯ˬ ,

ˢ˪˥˸ˢ ˶˦ˬˣ˪˧˵ ,˱ˣ˯ ˶˦ˬˣ˪˧˵ ,ˢ˰˯˧ˬ ˟˥ˣ˶ , ˧ˮˣ˴˧˥ ˦˪˲˯˞ ˪ˣ˷)ˡ˶ˣ˧ ˭ˣˣ˧˩ˣ ˢ˪ˣ˰ ˭ˣˣ˧˩( ,ˣ˷ ˪

 ˧ˮˣ˴˧˥ ˧˶˪ˣˮ˶ˠ)ˡ˶ˣ˧ ˭ˣˣ˧˩ˣ ˢ˪ˣ˰ ˭ˣˣ˧˩( , ˪ˣ˷ ˟˥ˣ˶)ˡ˶ˣ˧ ˭ˣˣ˧˩ˣ ˢ˪ˣ˰ ˭ˣˣ˧˩( ,ˠ ˶ˣˤ˞ ˭˧˧˴ˬˢ ˡˣ˵˧˧˲˶ˠˣ˞ ,

˨˶ˣ˞ ,˧˩˶ˣ˞ ˰ˣ˲˧˷ ,˧ˡ˧˴ ˰ˣ˲˧˷ ,˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ,˧˩ˮ˞ ˯ˣ˧ˡ˶ .˨˶ˡˢ ˡ˴˟ ˸ˣ˥˧˦˟ ˸ˣ˵˰ˬ ˫˧ˬ˧˧˵ ˶˷˞˩ ,

˭˧ˣ˴ˬ : ˨˸˥˟ ˢ˵˰ˬˢ ˫ˣ˵˧ˬ)˭˧ˬ˧ ˣ˞ ˪˞ˬ˷( , ˶ˬˣ˥)˭ˣ˦˟ ˣ˞ ˢˡ˪˲( ,ˠˣ˯ ,˪ˡˣˬ ,˧˪˞ˬ˧ˮ˧ˬ ˢ˟ˣˠ , ˢ˟ˣˠ

˧˪˞ˬ˧˯˩ˬ ,ˢ˰˯˧ˬˬ ˵˥˶ˬ ,˪ˣ˷˩ˬˬ ˵˥˶ˬ .˨˶ˡˢ ˧ˡ˧˴˟ ˸ˣ˵˰ˬ ˫˧ˬ˧˧˵ ˞˪ ˶˷˞˩ , ˶ˣˤ˞ ˟˥ˣ˶ ˭˧ˣ˴ˬ

˦˪˲ˬˢ ,˪ˣ˷˩ˬ ˠˣ˯. 

2.2 .ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˫˧˶˧˟˯ˬ˪ ˫˧ˡˬ˰ˣˬˢ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ 

 ˸ˣ˶˲˯ˢ ˧˞˴ˬˬ ˸ˮ˧˥˟ ˸ˣ˟˵˰˟˥ˮˣˢ ˧˩  ˢ˰˧˯ˮˢ ˸ˣ˶˧ˢˬ ˸˶˧˥˟ ˪˰"˰˰ ˠˢˮˢ ˧ ˰˧˲˷ˢ˪ ˫˧˧ˣ˷

˲˞ˬ˧˧ˮ˧ ˨˶ˡ ˭ˣˠ˩: ˟˧˸ˮ ˟˥ˣ˶ ,˪ˣ˷ ˟˥ˣ˶ ,˧˵˲ˣ˞ ˫ˣ˵˰ ,˧˩ˮ˞ ˫ˣ˵˰ ,˰ˣ˲˧˷ ˨˶ˣ˞˪ ,˨˶ˡˢ ˧ˡ˧˴ ˟˴ˬ .

˪˰- ˧˲˫˧˩˶ˡ ˭˩˸˪ ˸ˣ˧˥ˮˢ,  ˨˶ˡˢ ˧ˮ˧˧˲˞ˬˣ ˨˶ˡˢ ˠˣ˯ ˸˶˧˥˟ˬ ˫˧˶ˤˠˮ˭˩˸ˢ ˸ˣ˶˧ˢˬ . ˧˲˪ ˸ˣ˧˥ˮˢ

 ˪˞˶˷˧˟ ˫˧˩˶ˡ ˭˩˸˪)˸ˣ˧˥ˮˢ ,2012( ,˟˶ˡ˫˧˩ sˡ˥-˧˪ˣ˪˯ˬˣ˸ ˣ˶˧ˢˬˣ˧ ˸ˢ˰˧˧ˡˣ ˭˪ˢ˪˩ ˣ˰˟˵ˮ: 

 * ˨˶ˡ˟ˡ˥-˸˧˶ˣ˷˧ˬ ˸˧˪ˣ˪˯ˬ ï 70 ˬ˵"˷; 

 *˟ˡ˥ ˨˶ˡ-˸˧˰˟ˠ ˸˧˪ˣ˪˯ˬ ï 60 ˬ˵"˷; 

 *˟ˡ˥ ˨˶ˡ-˸˧˶˶ˢ ˸˧˪ˣ˪˯ˬ ï 50 ˬ˵"˷. 
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˭˩˪ ,ˡ˥ˢ ˨˶ˡ˟ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˧˩˶˰-˫ˢ ˸˧˪ˣ˪˯ˬ: 

 *˟ ˨˶ˡ˸˧˶ˣ˷˧ˬ ï 80 ˬ˵"˷; 

 *˟ ˨˶ˡ˸˧˰˟ˠ ï 70 ˬ˵"˷; 

 *˟ ˨˶ˡ˸˧˶˶ˢ ï 60 ˬ˵"˷. 

 ˟˥ˣ˶˪ ˸ˣ˷˧˶ˡˢˮ˸ ˟˧ ˨˶ˡ˟ˢˡ˥- ˸˧˪ˣ˪˯ˬ˭˪ˢ˪˩ ˣ˰˟˵ˮ: 

 * ˨˶ˡ˟˸˧˷˞˶  ˭˩˸ ˸ˣ˶˧ˢˬ ˫˰60-80 ˬ˵" ˷- 3.6 ˬ'; 

 * ˨˶ˡ˟ ˭˩˸ ˸ˣ˶˧ˢˬ ˫˰ ˸˧˶ˣˤ˞80 ˬ˵" ˷- 3.6 ˬ'; 

 * ˭˩˸ ˸ˣ˶˧ˢˬ ˫˰ ˸˧˶ˣˤ˞ ˨˶ˡ˟70 ˬ˵" ˷- 3.5 ˬ'; 

 * ˭˩˸ ˸ˣ˶˧ˢˬ ˫˰ ˸˧˶ˣˤ˞ ˨˶ˡ˟60 ˬ˵" ˷- 3.3 ˬ'; 

 * ˨˶ˡ˟˸˧ˬˣ˵ˬ  ˭˩˸ ˸ˣ˶˧ˢˬ ˫˰ ˢ˷˧ˠˣ80 ˬ˵" ˷- 3.5 ˬ'; 

 *ˬˣ˵ˬ ˨˶ˡ˟˸˧  ˭˩˸ ˸ˣ˶˧ˢˬ ˫˰ ˢ˰ˣˮ˸ ˸˪ˡ ˢ˷˧ˠˣ80-60 ˬ˵" ˷- 3.0 ˬ'. 

 ˟˥ˣ˶˪ ˸ˣ˷˧˶ˡˢ˪ˣ˷  ˨˶ˡ˟ˢˡ˥- ˸˧˪ˣ˪˯ˬ˭˪ˢ˪˩ ˣ˰˟˵ˮ: 

 * ˭˩˸ ˸ˣ˧˶˧ˢˬ ˫˰ ˸˧˷˞˶ ˨˶ˡ˟80-60 ˬ˵" ˷- 3.0 ˬ'; 

 * ˭˩˸ ˸ˣ˶˧ˢˬ ˫˰ ˸˧˶ˣˤ˞ ˨˶ˡ˟80 ˬ˵" ˷- 3.0 ˬ'; 

 *˭˩˸ ˸ˣ˶˧ˢˬ ˫˰ ˸˧˶ˣˤ˞ ˨˶ˡ˟ 70 ˬ˵" ˷- 2.5 ˬ'; 

 * ˭˩˸ ˸ˣ˶˧ˢˬ ˫˰ ˸˧˶ˣˤ˞ ˨˶ˡ˟60 ˬ˵" ˷- 2.0 ˬ'; 

 * ˨˶ˡ˟ ˸˧ˬˣ˵ˬ ˭˩˸ ˸ˣ˧˶˧ˢˬ ˫˰ ˢ˷˧ˠˣ80-60 ˬ˵" ˷- 2.0 ˬ'. 

 ˧˵˲ˣ˞ ˫ˣ˵˰ ˪˷ ˧˶˰ˤˬ ˯ˣ˧ˡ˶˪ ˸ˣ˷˧˶ˡˢ ˨˶ˡ˟ˢˡ˥- ˸˧˪ˣ˪˯ˬ˭˪ˢ˪˩ ˣ˰˟˵ˮ: 

 * ˭˩˸ ˸ˣ˶˧ˢˬ˪ ˧˶˰ˤˬ ˧˵˲ˣ˞ ˯ˣ˧ˡ˶60 ,70 x-80 ˬ˵"˷ ˢ˧ˢ˧ 110 ,170 x-220 ˬ ,'˟ˢˬ˞˸ˢ. 

 ˸ˣ˷˧˶ˡˢ˪ ˧˟˶ˬ ˧˩˶ˣ˞ ˰ˣ˲˧˷ ˨˶ˡ˟ˢˡ˥- ˸˧˪ˣ˪˯ˬ˭˪ˢ˪˩ ˣ˰˟˵ˮ: 

 *˭˩˸ ˸ˣ˶˧ˢˬ˟ ˸˧˶ˣˤ˞ˣ ˸˧˷˞˶ ˨˶ˡ˟ 60 ˬ˵" ˷)˧˶˶ˢ (-  9%; 

 * ˨˶ˡ˟˭˩˸ ˸ˣ˶˧ˢˬ˟ ˸˧˶ˣˤ˞ˣ ˸˧˷˞˶ 70 ˬ˵"˷ )˧˰˟ˠ (-  8%; 

* ˭˩˸ ˸ˣ˶˧ˢˬ˟ ˸˧˶ˣˤ˞ˣ ˸˧˷˞˶ ˨˶ˡ˟ 80 ˬ˵" ˷)˧˶ˣ˷ˬ (- 7%; 

 * ˸ˣ˶˧ˢˬ˟ ˢ˷˧ˠˣ ˸˧ˬˣ˵ˬ ˨˶ˡ˟˭˩˸ 60 ˬ˵" ˷)˧˶˶ˢ (- 10%; 

 *˭˩˸ ˸ˣ˶˧ˢˬ˟ ˢ˷˧ˠˣ ˸˧ˬˣ˵ˬ ˨˶ˡ˟ 70 ˬ˵" ˷)˧˰˟ˠ (- 9%; 

 *ˢ˷˧ˠˣ ˸˧ˬˣ˵ˬ ˨˶ˡ˟  ˭˩˸ ˸ˣ˶˧ˢˬ˟80 ˬ˵" ˷)˧˶ˣ˷ˬ (-  8%. 

 ˸ˣ˷˧˶ˡˢ˪ ˧˶˰ˤˬ ˯ˣ˧ˡ˶ ˪˷˶ˣˬ˵ ˧˩ˮ˞ ˫ˣ˵˰  ˨˶ˡ˟ˢˡ˥- ˸˧˪ˣ˪˯ˬ˭˪ˢ˪˩ ˣ˰˟˵ˮ: 

ˤˬ ˯ˣ˧ˡ˶˭˩˸ ˸ˣ˶˧ˢˬ˟ ˶ˣˬ˵ ˧˩ˮ˞ ˫ˣ˵˰˪ ˧˶˰ 60 ,70 x-80 ˵"ˬ ˢ˧ˢ˧ ˷1400 ,2500 x-4,000 ˬ' ,

ˢˬ˞˸ˢ˟. 

 ˸ˣ˷˧˶ˡˢ˪ ˧˶˰ˤˬ ˯ˣ˧ˡ˶ ˪˷ ˧˩ˮ˞ ˫ˣ˵˰˶ˣ˰˵  ˨˶ˡ˟ˢˡ˥- ˸˧˪ˣ˪˯ˬ˭˪ˢ˪˩ ˣ˰˟˵ˮ: 

ˤˬ ˯ˣ˧ˡ˶ ˧˩ˮ˞ ˫ˣ˵˰˪ ˧˶˰˶ˣ˰˵ ˭˩˸ ˸ˣ˶˧ˢˬ˟ 60 ,70 x-80 ˬ˵" ˢ˧ˢ˧ ˷1500 ,2200 x-2,800 ˬ' ,

ˢˬ˞˸ˢ˟. 
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˨˶ˡˢ ˧ˡ˧˴ ˟˴ˬ ˧˟ˠ˪ , ˸ˣ˵˰ˬ ˸˟˴ˢ˪ ˸ˣ˧˥ˮˢ˟ ˸ˣ˷˧˶ˡ ˸ˣˬ˧˧˵ ˸ˣ˥˧˦˟)2005 (˸ˣ˯˥˧˧˸ˬ ˶˷˞ , ˭˧˟

˶˸˧ˢ ,˸ˣ˵˰ˬ ˸˟˴ˢ˪ ˫˧˵ˡ˴ˢ˪ , ˸˟˴ˢ ˫ˣ˵˧ˬˢ ˶ˡ˰˧ˢ˟ ˦˪˲ˬˢ ˶ˣˤ˞ ˟˥ˣ˶˪ ˸ˣ˷˧˶ˡ˪ˣ ˸ˣ˵˰ˬ

˸ˣ˵˰ˬ . ˢ˪˞ ˸ˣ˷˧˶ˡ˭˩˪ˣ ˧ˡˬ˪ ˸ˣ˦˶ˣ˲ˬ ,˭˞˩ ˸ˣ˞˟ˣˬ ˭ˮ˧˞ ; ˨˶ˡ ˧ˡ˧˴ ˸˶ˡ˯ˢ˪ ˸ˣ˷˧˶ˡˢ ˶˵˧˰

˫˧˧ˮ˥˪˯ ,ˡ˥ˢ ˫˧˩˶ˡˢ ˶ˣ˟˰-˸ˣ˧˪ˣ˪˯ˬ ,ˡ˧˴ ˧˟˴ˬ ˸˶ˡˠˢ˟ ˭ˣ˟˷˥˟ ˣ˥˵˪ˮ ˨˶ˡˢ ˧ï  ˱˧˰˯ ˢ˞˶2.4. 

2.3 . ˸˶ˡˠˢ˥ˣ˸˧ˮ ˸ˣˡ˧˥˧ 

˧ˡˡˬ  ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ˶ˣ˟˰ ˫˧ˬ˧˧˵ ˫˧˰˦˵ ˫˧˶ˡˠˣˬ  ˸˷˶ ˪˷ˢ ˫˧˩˶ˡ) ˧˰˦˵TMC .(˶ˬˣ˪˩ , ˸ˣˡ˧˥˧

 ˫ˢ ˥ˣ˸˧ˮˢ ˫˧˸ˬ˴ ˭˧˟ ˨˶ˡ ˧˰˦˵˫˧˶ˡˠˣˬ .˭˞˩ˬ,  ˫ˠ˧ˮ˧˧˲˞ˬ  ˫˧˩˧˶˴ ˨˶ˡˢ ˶ˣ˟˰ ˶ˤˠ˧ˢ˪ ˸ˣˡ˧˥˧

˪˞ ˥ˣ˸˧ˮ s. ˪˩˥ˣ˸˧ˮ ˸ˡ˧˥˧ ˧˲˪ ˢˢˣˤˬ: ˯ˬ '˨˶ˡ ;˪˧˵˰˦˵ˢ ˸˪˥˸ˢ ˪˷ ˢ˴˵ ˸ˬˣ˴˟ ˶˦ˬˣ ;

˰˦˵ˢ ˱ˣ˯ ˪˷ ˢ˴˵ ˸ˬˣ˴˟ ˶˦ˬˣ˪˧˵. 

ˮˬˢ ˸˩˶˰ˬ˟"˟ ,˪˰ ˨˶ˡˢ ˸ˣˮˣ˩˸ ˸˞ ˫˧˶˞˸ˬ ˫˧˦ˮˬˠ˯ˢ ˪˷ ˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧ˮˣ˸ˮˢ ˟ˣ˶- ˧ˮˣˣ˧˩ ˧˲

ˢ˰˧˯ˮˢ .ˡ˥ ˫˧˩˶ˡ˟ ˵˯ˣ˰ ˶˵˥ˬˢ˷ ˭ˣˣ˧˩ˬ-ˣˡ ˸ˣ˧˪ˣ˪˯ˬ-˸ˣ˧˶˦˯ , ˢ˰˧˯ˮˢ ˧ˮˣˣ˧˩˪ ˸ˣ˰ˬ˷ˬ ˭˧˞

ˣˮ˩˸ˢ ˧ˮ˧˧˲˞ˬ˟˫ˢ˪˷ ˭ ,˶˷˞˩, ˟ˣ˶˪ ,ˢ˪˞ ˫˧˩˶ˡ ˧ˮ˧˧˲˞ˬ˟ ˸ˣ˧˶˦ˬ˧˯ ˸ˬ˧˧˵ .˭˩˪ , ˸ˣˮˣ˩˸ ˳ˣ˟˧˵

 ˢ˷˰ˮ ˫˧˰˦˵ˢˡ˥˧˟ ˫˧ˮˣˣ˧˩ˢ ˧ˮ˷˪ . ˥ˣ˸˧ˮ ˸ˡ˧˥˧ ˪˩˪ˣ˲˯˞ˮ ˮˬˠ˯ˢ ˪˩ ˧ˮˣ˸ˮ ˸ˡ˧˥˧˟ ˫˧˪ˣ˪˩ˢ ˫˧˦

 ˧ˮ˷˟ ˥ˣ˸˧ˮˢ˩˧˧ˮˣˣ ˢ˰˧˯ˮˢ )ˡ˶ˣ˧ˣ ˢ˪ˣ˰ .(ˣ˶˯ˣˢ ˥ˣ˸˧ˮˢˬ :˫˧ˡ˶˲ˣˬ ˫˧˰˦˵˟ ˫˧˦ˮˬˠ˯ , ˫˧˸ˬ˴ ˡ˧˪

˥ˬ ˡ˧˪ˣ˫˧˲˪. 

2.4 .˶˵˥ˬ˟ ˢˮ˧˥˟˪ ˸˧˸˷˸ ˧ˡˡˬ ˸˶ˡˠˢ 

ˮˬˢ ˸˩˶˰ˬ˟ ˫˧ˮ˧ˬˤˢ ˫˧ˮˣ˸ˮˢ ˨ˬ˯ ˪˰"˟ , ˫˧˯˥˧˧˸ˬ ˢˤ ˶˵˥ˬ˟ ˢˮ˧˥˟˪ ˫˧˰˴ˣˬˢ ˸ˣ˧˸˷˸ˢ ˧ˡˡˬ

ˢ˪˞ ˸˧˸˷˸ ˧˟˧˩˶ˬ˪) : ˞(˟˧˸ˮ ˟˥ˣ˶ ,)˟ (˪ˣ˷ ˟˥ˣ˶ ,)ɣ (˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ,)l (˧˩ˮ˞ ˯ˣ˧ˡ˶ ,)s ( ˰ˣ˲˧˷

˧˩˶ˣ˞ ,)x (˨˶ˡˢ ˧ˡ˴ ˟˴ˬ .˭˧˧˲˞ˬ ˪˩ ˶ˣ˟˰ , ˪˩˪ ˸ˡ˧˥˧ ˥ˣ˸˧ˮ˟˷ˣ˥ˬ ˠ˴˧˧ˬˢ ˨˶˰ˢ  ˣ˪˷˭˩ˣ , ˫˧ˡˡˬ

 ˭ˣ˧˲˞˪˫˧˩˶˰ˢ ˶ˣˤ˧˲. ˥˧ ˧˩ ˟˪ ˫˧˷˪ ˷˧˸˧˯˥˧ ˸ˣ˩ˣ˶˞ ˥ˣ˸˧ˮˢ ˸ˣˡ˧ , ˶˷˞˩ ˸˧˸˷˸ ˧ˮ˧˧˲˞ˬ ˪˰ ˰ˡ˧ˬ

 ˪˩ ˪˷ ˨˶ˣ˞˟ ˫˧˦ˮˬˠ˯ ˶ˣ˟˰ ˫˧˧˵100 ˬ' .˭˞˩ˬ , ˸˧˸˷˸ˢ ˧ˡˡˬ˫˧ˣˣˢˬ  ˢ˪˪˩ˢ ˣ˞ ˰ˣ˴˧ˬ ˪˷ ˢ˞˴ˣ˸

˸ˣ˟˶ ˸ˣˡ˧ˡˬ ˪˷ , ˶˷˞˩˪ ˫ˣ˵ˬ ˷˧ ˭ˣ˥˟ ˫ˠ ˸˞˸ˣˮ˸˷ˢ ˸ˬ˶  ˭˧˧˲˞ˬˢ˸˶ˤ˰˟ ˫˧ˡ˥ˣ˧ˬ ˫˧ˡˡˬ .

˱˯ˣˮ˟ , ˨ˬ˯ ˪˰ ˸˧˸˷˸ ˧ˮ˧˧˲˞ˬ˫˧˟˷ˣ˥ˬ ˫˧˶˥˟ˮ  ˸ˣ˧˟˵˰ ˧ˡˡˬ˭˩˸ˢ , ˸ˣ˰˴ˬ˞˟"˫ˣˠ˶˸ " ˧˩˶˰

˭˩˸ˢ ˸ˣ˶˧ˢˬ ˧˩˶˰˪ ˫˧ˮ˧˧˲˞ˬˢ . 

 ˨˶ˡ ˰˦˵ ˪˩˪ ˫˧˩˶˰ˣˬ ˫˧ˡˡˬˢ- ˥ˣ˸˧ˮ ˸ˡ˧˥˧ ,˸ˣ˶˧ˢˬˢ ˧ˡˡˬ ˫ˮ˷˧ ˣ˶ˣ˟˰˷ . 

˥ˣ˶˪ ˨˸˥ˢ ˧ˮ˧˧˲˞ˬ˪ ˱˯ˣˮ˟ ˟,˨˶ˡˢ ˧ˡ˴ ˭ˣ˧˲˞ˣ ˫˧˧˶˦ˬˣ˞˧ˠˢ ˫˧ˮ˧˧˲˞ˬˢ ,˩˪ ˪˫ˠ ˵˲ˣˬ ˥ˣ˸˧ˮ ˸ˡ˧˥˧ 

˫˧˸ˬ˴ˢ ˸ˣ˲˧˲˴ ˡˡˬ .˭˞˩ˬˣ ˢ˰˧˯ˮˢ ˱˴˶ ˪˰ ˰˧˲˷ˬ ˫˧˸ˬ˴ ˸ˣ˞˴ˬ˧ˢ , ˧˪˩ ˪˷ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰

˟˩˶ˢ, ˭˩˪ ,˫˧˰˦˵ˢ ˭ˣ˧˲˞˟ ˭ˣ˟˷˥˟ ˥˵˪˧ˢ˪ ˢ˩˧˶˴ ˞˧ˢ .˭˩ ˣˬ˩ ,˪˰ ˫˧˸ˬ˴ˢ ˸ˣ˥˩ˣˮ ˸˰˲˷ˢ 

ˠ ˢ˞˴ˬˮ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˸ˣ˶˲˯˟ ˫) ˱˧˰˯ ˢ˞˶1.3 .( 

 ˫˧ˡˡˬˢ ˦ˣ˶˧˲ ˭˪ˢ˪ˣ˵˲ˣˢ˷ ˸˧˸˷˸ ˭˧˧˲˞ˬ ˪˩ ˸˩˶˰ˢ˪,  ˰˦˵ ˪˩ ˶ˣ˟˰-  ˸˴˟ˣ˵ˬˢ ˥ˣ˸˧ˮ ˸ˡ˧˥˧

˫˧˦ˮˬˠ˯ˢˬ3. 

 

                                                 
3
 ˸˧˸˷˸ˢ ˧ˡˡˬ ˸˵˲ˢ˟ ˷ˣˬ˧˷˟ ˣ˧ˢ˷ ˫˧˥ˮˣˬˢ :˥ˣ˸˧ˮ ˸ˡ˧˥˧ ï ˨ˣ˶˞ ˰˦˵ , ˧ˡˡˬ ˷˧ ˣ˶ˣ˟˰˷ ˫˧˸ˬ˴ ˧ˮ˷ ˭˧˟

˸ˣ˶˧ˢˬ ;˦ˮˬˠ˯ ï ˸˧˸˷˸ ˧ˮ˧˧˲˞ˬ ˪˰ ˰ˡ˧ˬ ˸ˡ˧˥˧ ,˩ ˨˶ˣ˞˟-100 ˬ ;'˳˟˵ˬ ï  ˫˧˦ˮˬˠ˯ ˶˲˯ˬ ˪˷ ˢ˪˪˩ˢ
˫˧˟˵ˣ˰. 
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 ˞. ˟˧˸ˮ ˟˥ˣ˶ 

1 .˫˧ˠ˴˧˧ˬ ˫˧ˡˡˬ :˫˧˦˪˥ˣˬ ˫˧˩˶˰ ˨ˬ˯ ˪˰ ˟˧˸ˮ ˟˥ˣ˶ ˪˷ ,˟˷ˣ˥ˬ˫˧  ˰˴ˣˬˬ ˭ˡˬˣ˞) ˰˦ˣ˵ˬ-  ˪˰

 ˨ˬ˯50% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˧ˤ˩˶ˬˢ( , ˭ˡˬˣ˞min ) ˨ˬ˯ ˪˰25%  ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˩ˣˬˮˢ

˫˧˩˶˰ˢ( ,ˣ ˭ˡˬˣ˞max ) ˨ˬ˯ ˪˰25% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧ˢˣ˟ˠˢ.( 

2 .˸ˣˮ˸˷ˢ ˧ˡˡˬ : ˷˧˫˧˦˪˥ˣˬˢ ˫˧˩˶˰ˢ ˸˞ ˠˣˣ˯˪ ˟˧˸ˮ ˟˥ˣ˶ ˪˷ ˸ˣ˧˶ˣˠ˦˵˪ : ˡ˰3.3 ,3.3-3.5 ,

3.5-3.6 , ˪˰ˬ3.6 -  ˠ˧˴ˢ˪ˣ% ˢ˧˶ˣˠ˦˵ ˪˩ ˪˷ ,˰˦˵ ˶ˣ˟˰. 

3 .˸ˣ˧˟˵˰ ˸˵˧ˡ˟ ˭˩˸ˢ : ˷˧ ˪˪ˣ˩ ˨˶ˣ˞˟ ˫˧˴˟˵ˬ˪ ˫˧˟˵ˣ˰ ˫˧˦ˮˬˠ˯ ˳˟˵˪ ˡ˰330 ˬ' ) ˧ˮ˷˟

˫˧ˮˣˣ˧˩ˢ ,ˡ˶ˣ˧ˣ ˢ˪ˣ˰ ( ˟˷˥˪ ˳˟˵ˬ ˪˩˪ˣ˰˴ˣˬˬ ˟˧˸ˮ ˟˥ˣ˶.  ˫ˠ˶˸˪ ˷˧ ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰ˢ ˸˞

˭˪ˢ˪˷ ˫˧˪˪˩ˢ ˧˲˪ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˭ˡˬˣ˞˪: 

˭˩˸ ˸ˣ˶˧ˢˬ ,ˬ˵"˷ ˫ˣ˥˸ 

80* ˰˴ˣˬˬ ˟˧˸ˮ ˟˥ˣ˶ < 3.60 ˬ' 

70 3.59 < ˸ˮ ˟˥ˣ˶ ˰˴ˣˬˬ ˟˧< 3.50 ˬ' 

60 3.49  < ˰˴ˣˬˬ ˟˧˸ˮ ˟˥ˣ˶< 3.30 ˬ' 

50 3.29  <˰˴ˣˬˬ ˟˧˸ˮ ˟˥ˣ˶ 

 *ˢ˷˰ˬ˪, 80  ˶˸ˣ˧ ˢˢˣ˟ˠ ˣ˞ï 90 ,100 ˬ˵"˷ 

 ˷˧ˬ ˪˷ ˫˧˷˶˲ˢ ˟˷˥˪˫˧˩ˣˬ˯ ˫˧˴˟˵ˬ ˧ˮ˷ ˪˩˪ ˭˩˸ ˸ˣ˶˧ˢ x˸ˣˠ˪˲˸ˢ ˸ˣˮ˟˪ ˫˧˷˶˲ˢˢ ˨ˬ˯ ˪˰ .

 ˸ˣ˶˧ˢˬ˟ ˫˧˷˶˲ˢˢ ˸ˣˠ˪˲˸ˢ ˨ˬ˯ ˪˰ˢ˭˩˸ , ˷˧ ˸˞ ˠˣˣ˯˪˸ˣ˧˶ˣˠ˦˵˪ ˫˧˩˶˰ˢ : ˡ˰10 ˬ˵"˷ ,10-

20 ˬ˵"˷ , ˪˰ˬ20 ˬ˵" ˷-  ˠ˧˴ˢ˪ˣ% ˢ˧˶ˣˠ˦˵ ˪˩ ˪˷ ,˰˦˵ ˶ˣ˟˰. 

 ˟. ˪ˣ˷ ˟˥ˣ˶ 

1 .˫˧ˠ˴˧˧ˬ ˫˧ˡˡˬ :˫˧˦˪˥ˣˬ ˫˧˩˶˰ ˨ˬ˯ ˪˰ ˪ˣ˷ ˟˥ˣ˶ ˪˷ ,˫˧˟˷ˣ˥ˬ  ˰˴ˣˬˬ ˭ˡˬˣ˞) ˰˦ˣ˵ˬ-  ˪˰

 ˨ˬ˯50% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˧ˤ˩˶ˬˢ( , ˭ˡˬˣ˞min ) ˨ˬ˯ ˪˰25% ˪˷ ˫˧˩ˣˬˮˢ  ˸ˣˠ˪˲˸ˢ

˫˧˩˶˰ˢ( , ˭ˡˬˣ˞max ) ˨ˬ˯ ˪˰25% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧ˢˣ˟ˠˢ.( 

2 .˸ˣˮ˸˷ˢ ˧ˡˡˬ : ˷˧ ˫˧˩˶˰ˢ ˸˞ ˠˣˣ˯˪˪ˣ˷ ˟˥ˣ˶ ˪˷ ˸ˣ˧˶ˣˠ˦˵˪ : ˡ˰2.0 ,2.0-2.5 ,2.5-3.0 , ˪˰ˬ

3.0 ï  ˠ˧˴ˢ˪ˣ% ˢ˧˶ˣˠ˦˵ ˪˩ ˪˷ ,˰˦˵ ˶ˣ˟˰. 

3 .˸ˣ˧˟˵˰ ˸˵˧ˡ˟ ˭˩˸ˢ : ˷˧˩ ˨˶ˣ˞˟ ˫˧˴˟˵ˬ˪ ˫˧˟˵ˣ˰ ˫˧˦ˮˬˠ˯ ˳˟˵˪ ˪˪ˣ ˡ˰330 ˬ' ) ˧ˮ˷˟

˫˧ˮˣˣ˧˩ˢ ,ˡ˶ˣ˧ˣ ˢ˪ˣ˰ ( ˟˷˥˪ ˳˟˵ˬ ˪˩˪ˣ˰˴ˣˬˬ ˪ˣ˷ ˟˥ˣ˶.  ˭ˡˬˣ˞˪ ˫ˠ˶˸˪ ˷˧ ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰ˢ ˸˞

˭˪ˢ˪˷ ˫˧˪˪˩ˢ ˧˲˪ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷: 

˭˩˸ ˸ˣ˶˧ˢˬ ,ˬ˵"˷ ˫ˣ˥˸ 

80* ˰˴ˣˬˬ ˪ˣ˷ ˟˥ˣ˶ < 3.0 ˬ' 

70 2.99 <  ˰˴ˣˬˬ ˪ˣ˷ ˟˥ˣ˶< 2.5 

60 2.49  < ˰˴ˣˬˬ ˪ˣ˷ ˟˥ˣ˶< 2.0 

50 1.99  <˰˴ˣˬˬ ˪ˣ˷ ˟˥ˣ˶ 
 *80 ˶˸ˣ˧ ˢˢˣ˟ˠ ˣ˞ ï 90 ,100 ˬ˵"˷ 

 ˷˧˫˧˩ˣˬ˯ ˫˧˴˟˵ˬ ˧ˮ˷ ˪˩˪ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˟˷˥˪ ,ˣ˸ˣˠ˪˲˸ˢ ˸ˣˮ˟˪ ˫˧˷˶˲ˢˢ ˨ˬ˯ ˪˰ .

 ˸ˣ˶˧ˢˬ˟ ˫˧˷˶˲ˢˢ ˸ˣˠ˪˲˸ˢ ˨ˬ˯ ˪˰ˢ˭˩˸ , ˷˧˸ˣ˧˶ˣˠ˦˵˪ ˫˧˩˶˰ˢ ˸˞ ˠˣˣ˯˪ : ˡ˰10 ˬ˵"˷ ,10-

20 ˬ˵"˷ , ˪˰ˬ20 ˬ˵" ˷-  ˠ˧˴ˢ˪ˣ% ˢ˧˶ˣˠ˦˵ ˪˩ ˪˷ ,˰˦˵ ˶ˣ˟˰. 
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 ɣ. ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ 

1 .˰˦˵ˢ ˪˷ ˧˦ˮˣˣ˪˶ˢ ˵˪˥ˢ : ˷˧ ˟˷˥˪%  ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ˫˧˧˵ ˣ˟ ˰˦˵ ˨˶ˣ˞ˬ) ˯ˣ˧ˡ˶ˢ ˫ˢ˟ ˫˧˦ˮˬˠ˯

 ˨˶˰ˬ ˭˦˵400 ˬ ;'˫˧˶˷˧˪ ˣ˟˷˥˧ ˫˧˦ˮˬˠ˯ˢ ˶˸˧ .( 

2 .˫˧ˠ˴˧˧ˬ ˫˧ˡˡˬ : ˯ˣ˧ˡ˶ˢ ˫˧˧˵ ˫ˢ˟ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰)ˣˮ˧˧ˢˡ ,ˬ ˭˦˵-400 ˬ'( ,˫˧˟˷ˣ˥ˬ ˶˪ ˯ˣ˧ˡ

ˢ˧˵˲ˣ˞ : ˰˴ˣˬˬ ˭ˡˬˣ˞) ˨ˬ˯ ˪˰50% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˧ˤ˩˶ˬˢ( , ˭ˡˬˣ˞min ) ˨ˬ˯ ˪˰25% 

˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˩ˣˬˮˢ( , ˭ˡˬˣ˞max ) ˨ˬ˯ ˪˰25% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧ˢˣ˟ˠˢ.( 

3 .˸ˣˮ˸˷ˢ ˧ˡˡˬ :˯ˣ˧ˡ˶ˢ ˫˧˧˵ ˫ˢ˟ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰, ˷˧ ˸ˣ˧˶ˣˠ˦˵˪ ˫˧˩˶˰ˢ ˸˞ ˠˣˣ˯˪ : ˡ˰100 ˬ ,'

100-200 ˬ ,'200-300 ˬ ,' ˪˰ˬ300 ˬ 'ï  ˠ˧˴ˢ˪ˣ% ˢ˧˶ˣˠ˦˵ ˪˩ ˪˷ ,˰˦˵ ˶ˣ˟˰. 

4 .˸ˣ˧˟˵˰ ˸˵˧ˡ˟ ˭˩˸ˢ :˯ˣ˧ˡ˶ˢ ˫˧˧˵ ˫ˢ˟ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰ , ˷˧ ˫˧˴˟˵ˬ˪ ˫˧˟˵ˣ˰ ˫˧˦ˮˬˠ˯ ˳˟˵˪

 ˪˪ˣ˩ ˨˶ˣ˞˟ ˡ˰330 ˬ' )ˣˮ˧˧ˢˡ ,2-3 ˫˧˦ˮˬˠ˯ , ˧ˮ˷˟˧ˮˣˣ˧˩ ˢ˰˧˯ˮˢ ( ˟˷˥˪ ˳˟˵ˬ ˪˩˪ˣ ˧˵˲ˣ˞ ˯ˣ˧ˡ˶

˰˴ˣˬˬ. ˶˰ˢ ˸˞˭˪ˢ˪˷ ˫˧˪˪˩ˢ ˧˲˪ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˭ˡˬˣ˞˪ ˫ˠ˶˸˪ ˷˧ ˣ˪˟˵˸ˢ˷ ˫˧˩: 

˫ˣ˥˸ ˭˩˸ ˸ˣ˶˧ˢˬ ,ˬ˵"˷ 

 ˯ˣ˧ˡ˶Ò 340 ˬ' 90 

339 Ò  ˯ˣ˧ˡ˶Ò 220  80 

219 Ò  ˯ˣ˧ˡ˶Ò 170 70 

169 Ò  ˯ˣ˧ˡ˶Ò 110 60 

109 Ò     ˯ˣ˧ˡ˶ 50 

 

 ˷˧ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˟˷˥˪ˢ˫˧˩ˣˬ˯ ˫˧˴˟˵ˬ ˧ˮ˷ ˪˩˪ ˭˩˸ ,ˣ˷˶˲ˢˢ ˨ˬ˯ ˪˰ ˸ˣˮ˟˪ ˫˧

˸ˣˠ˪˲˸ˢ . ˸ˣ˶˧ˢˬ˟ ˫˧˷˶˲ˢˢ ˸ˣˠ˪˲˸ˢ ˨ˬ˯ ˪˰ˢ˭˩˸ , ˷˧˸ˣ˧˶ˣˠ˦˵˪ ˫˧˩˶˰ˢ ˸˞ ˠˣˣ˯˪ : ˡ˰10 

ˬ˵"˷ ,10-20 ˬ˵"˷ , ˪˰ˬ20 ˬ˵" ˷ï  ˠ˧˴ˢ˪ˣ% ˢ˧˶ˣˠ˦˵ ˪˩ ˪˷ ,˰˦˵ ˶ˣ˟˰. 

 l.˧˩ˮ˞ ˯ˣ˧ˡ˶ 

-  ˶ˣ˟˰ˢ˶ˣˬ˵ ˸˧˩ˮ˞ ˸ˣ˧ˬˣˬ˵˰  

1 .˰˦˵ˢ ˪˷ ˧˦ˮˣˣ˪˶ˢ ˵˪˥ˢ : ˷˧ ˟˷˥˪% ˡ˶ ˫˧˧˵ ˣ˟ ˰˦˵ ˨˶ˣ˞ˬ ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧) ˫ˢ˟ ˫˧˦ˮˬˠ˯

ˬ ˭˦˵ ˯ˣ˧ˡ˶ˢ-6500 ˬ ;'˫˧˧˶ˣ˷˧ˬ˪ ˣ˟˷˥˧ ˫˧˦ˮˬˠ˯ˢ ˶˸˧ .( 

2 .˫˧ˠ˴˧˧ˬ ˫˧ˡˡˬ :˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˧˧˵ ˫ˢ˟ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰ , ˷˧ˢˤ ˭˧˧˲˞ˬ˪ ˟˷˥˪ : ˰˴ˣˬˬ ˭ˡˬˣ˞

) ˨ˬ˯ ˪˰50% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˧ˤ˩˶ˬˢ( , ˭ˡˬˣ˞min ) ˨ˬ˯ ˪˰25%  ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˩ˣˬˮˢ

˶˰ˢ˫˧˩( , ˭ˡˬˣ˞max ) ˨ˬ˯ ˪˰25% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧ˢˣ˟ˠˢ.( 

3 .˸ˣˮ˸˷ˢ ˧ˡˡˬ :˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˧˧˵ ˫ˢ˟ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰ , ˷˧˸ˣ˧˶ˣˠ˦˵˪ ˫˧˩˶˰ˢ ˸˞ ˠˣˣ˯˪ : ˡ˰

1400 ˬ ,'1400-2500 ˬ ,'2500-4000 ˬ ,' ˪˰ˬ4000 ˬ '-  ˠ˧˴ˢ˪ˣ% ˢ˧˶ˣˠ˦˵ ˪˩ ˪˷ ,˰˦˵ ˶ˣ˟˰. 

-  ˶ˣ˟˰˶ˣ˰˵ ˸˧˩ˮ˞ ˸ˣ˧ˬˣˬ˵˰ s 

1 .˰˦˵ˢ ˪˷ ˧˦ˮˣˣ˪˶ˢ ˵˪˥ˢ : ˷˧ ˟˷˥˪%  ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˧˧˵ ˣ˟ ˰˦˵ ˨˶ˣ˞ˬ) ˫ˢ˟ ˫˧˦ˮˬˠ˯

˭ˣˠ˩ ˫˧ˣ˯ˬ ˨˶˰ˬ ˭˦˵ ˯ˣ˧ˡ˶ˢ :4000 ˬ ;'˫˧˧˶ˣ˷˧ˬ˪ ˣ˟˷˥˧ ˫˧˦ˮˬˠ˯ˢ ˶˸˧ .( 
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2 .˫˧ˠ˴˧˧ˬ ˫˧ˡˡˬ :˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˧˧˵ ˫ˢ˟ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰ , ˷˧ˢˤ ˭˧˧˲˞ˬ˪ ˟˷˥˪ : ˰˴ˣˬˬ ˭ˡˬˣ˞

) ˨ˬ˯ ˪˰50% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˧ˤ˩˶ˬˢ( , ˭ˡˬˣ˞min ) ˨ˬ˯ ˪˰25%  ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˩ˣˬˮˢ

˫˧˩˶˰ˢ( , ˭ˡˬˣ˞max ) ˨ˬ˯ ˪˰25% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧ˢˣ˟ˠˢ.( 

3 .˸ˣˮ˸˷ˢ ˧ˡˡˬ :˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˧˧˵ ˫ˢ˟ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰ , ˷˧˸ˣ˧˶ˣˠ˦˵˪ ˫˧˩˶˰ˢ ˸˞ ˠˣˣ˯˪ : ˡ˰

1500 ˬ ,'1500-2200 ˬ ,'2200-2800 ˬ ,' ˪˰ˬ2800 ˬ '-  ˠ˧˴ˢ˪ˣ% ˢ˧˶ˣˠ˦˵ ˪˩ ˪˷ ,˰˦˵ ˶ˣ˟˰. 

 s. ˨˶ˣ˞˪ ˰ˣ˲˧˷ 

1 .˰˦˵ˢ ˪˷ ˧˦ˮˣˣ˪˶ˢ ˵˪˥ˢ : ˷˧ ˟˷˥˪%  ˨˶ˣ˞˪ ˰ˣ˲˧˷ ˫˧˧˵ ˣ˟ ˰˦˵ ˨˶ˣ˞ˬ) ˫ˢ˟ ˫˧˦ˮˬˠ˯

 ˰ˣ˲˧˷ˢ ˪ˣˡˠ ˨˶˰ˬ3% ; ˟˴ˬ˪ ˣ˟˷˥˧ ˫˧˦ˮˬˠ˯ˢ ˶˸˧"˰ˣ˲˧˷ ˞˪˪ .(" 

2 .˫˧ˠ˴˧˧ˬ ˫˧ˡˡˬ :˰ˣ˲˧˷ˢ ˫˧˧˵ ˫ˢ˟ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰ ,˷ˣ˥ˬ˫˧˟ ˰ˣ˲˧˷ˢ ˧˩˶˰˪ : ˰˴ˣˬˬ ˭ˡˬˣ˞) ˪˰

 ˨ˬ˯50% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˧ˤ˩˶ˬˢ( , ˭ˡˬˣ˞min ) ˨ˬ˯ ˪˰25%  ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˩ˣˬˮˢ

˫˧˩˶˰ˢ( , ˭ˡˬˣ˞max ) ˨ˬ˯ ˪˰25% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧ˢˣ˟ˠˢ.( 

3 .˸ˣˮ˸˷ˢ ˧ˡˡˬ :˰ˣ˲˧˷ˢ ˫˧˧˵ ˫ˢ˟ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰ , ˷˧˸ˣ˧˶ˣˠ˦˵˪ ˫˧˩˶˰ˢ ˸˞ ˠˣˣ˯˪ : ˡ˰6% ,

6%-8% ,8%-10% , ˪˰ˬ10% -  ˠ˧˴ˢ˪ˣ% ˢ˧˶ˣˠ˦˵ ˪˩ ˪˷ ,˰˦˵ ˶ˣ˟˰. 

4 .˸ˣ˧˟˵˰ ˸˵˧ˡ˟ :˰ˣ˲˧˷ˢ ˫˧˧˵ ˫ˢ˟ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰,  ˷˧ ˨˶ˣ˞˟ ˫˧˴˟˵ˬ˪ ˫˧˟˵ˣ˰ ˫˧˦ˮˬˠ˯ ˳˟˵˪

 ˪˪ˣ˩ ˡ˰330 ˬ' )ˣˮ˧˧ˢˡ ,2-3 ˫˧˦ˮˬˠ˯ , ˧ˮ˷˟˧ˮˣˣ˧˩ ˢ˰˧˯ˮˢ ( ˟˷˥˪ ˳˟˵ˬ ˪˩˪ˣ˰˴ˣˬˬ ˧˩˶ˣ˞ ˰ˣ˲˧˷. 

˪ ˷˧ ˣ˪˟˵˸ˢ˷ ˫˧˩˶˰ˢ ˸˞˭˪ˢ˪˷ ˫˧˪˪˩ˢ ˧˲˪ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˭ˡˬˣ˞˪ ˫ˠ˶˸: 

˫ˣ˥˸ ˭˩˸ ˸ˣ˶˧ˢˬ ,ˬ˵"˷ 

         ˰ˣ˲˧˷ Ó 6% 90 

6% > ˰ˣ˲˧˷ Ó 7%  80 

7%  >˰ˣ˲˧˷ Ó 8% 70 

8%  >˰ˣ˲˧˷ Ó 9% 60 

9%  >  ˰ˣ˲˧˷ 50 

 

 ˷˧˫˧˩ˣˬ˯ ˫˧˴˟˵ˬ ˧ˮ˷ ˪˩˪ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˟˷˥˪ ,ˣ˸ˣˠ˪˲˸ˢ ˸ˣˮ˟˪ ˫˧˷˶˲ˢˢ ˨ˬ˯ ˪˰ .

 ˪˰ ˸ˣ˶˧ˢˬ˟ ˫˧˷˶˲ˢˢ ˸ˣˠ˪˲˸ˢ ˨ˬ˯ˢ˭˩˸ , ˷˧˸ˣ˧˶ˣˠ˦˵˪ ˫˧˩˶˰ˢ ˸˞ ˠˣˣ˯˪ : ˡ˰10 ˬ˵"˷ ,10-

20 ˬ˵"˷ , ˪˰ˬ20 ˬ˵" ˷-  ˠ˧˴ˢ˪ˣ% ˢ˧˶ˣˠ˦˵ ˪˩ ˪˷ ,˰˦˵ ˶ˣ˟˰. 

 x. ˨˶ˡˢ ˧ˡ˴ ˟˴ˬ 

1 .˸ˣ˵˰ˬ ˸ˣ˥˩ˣˮ ˡˡˬ:  ˷˧ ˟˷˥˪% ˴˟ ˸ˣ˵˰ˬ ˫˧ˬ˧˧˵ ˣ˟ ˰˦˵ ˨˶ˣ˞ˬ˧˧l  ˨˶ˡˢ) ˸ˣ˥˩ˣˮ ˡˡˬ

 ˸ˣ˵˰ˬˢbar_avl ˸˞ ˢ˞˶ˬˢ  ˫˧˦ˮˬˠ˯ˢ ˨˯ ˨ˣ˸ˬ ˸ˣ˥˧˦˟ˢ ˸ˣ˵˰ˬ ˫˰ ˫˧˦ˮˬˠ˯ ˪˷ ˧˯˥˧ˢ ˫˵˪˥

˳˟ˣ˵ˬˢ ˰˦˵˟.( 

2 . ˸ˣ˥˧˦˟ ˸ˬ˶ ˨˶ˡˢ ˧ˡ˧˴ ˟˴ˬ ˧˲˪ˢ˸ˣ˵˰ˬ :˸ˣ˵˰ˬˢ ˫˰ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰ , ˷˧ ˸ˣ˧˶ˣˠ˦˵ ˰ˣ˟˵˪

 ˸ˣ˥˧˦˟ ˸ˣ˵˰ˬ ˟˴ˬ ˪˷bar_est :1-4, ˢ˰˯˧ˬ˪ ˸ˣ˵˰ˬˢ ˸˟˶˵ ˸˞ ˞˦˟ˬ ˶˷˞ . ˨ˬ˯ ˪˰

 ˸ˣ˧˶ˣˠ˦˵ˢ ˧˩˶˰ ˪˷ ˸ˣˠ˪˲˸ˢˢ˷˧  ˰˴ˣˬˬ ˭ˡˬˣ˞ ˟˷˥˪) ˰˦ˣ˵ˬ-  ˨ˬ˯ ˪˰50%  ˪˷ ˫˧˧ˤ˩˶ˬˢ

˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ( , ˭ˡˬˣ˞min ) ˨ˬ˯ ˪˰25% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˩ˣˬˮˢ( , ˭ˡˬˣ˞max ) ˪˰

 ˨ˬ˯25% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧ˢˣ˟ˠˢ.( 
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3 .˦˪˲ˬˢ ˶ˣˤ˞ ˟˴ˬ ˧˲˪ ˨˶ˡˢ ˧ˡ˧˴ ˸ˣ˥˧˦˟ ˸ˬ˶: ˸ˣ˵˰ˬˢ ˞˪˪ ˫˧˦ˮˬˠ˯ˢ ˶ˣ˟˰ , ˷˧ ˰ˣ˟˵˪

˷ ˸ˣ˧˶ˣˠ˦˵ ˦˪˲ˬˢ ˶ˣˤ˞ ˟˴ˬ ˪no_bar_est :1-4, ˦˶˲ˬˢ ˶ˣˤ˞ ˟˥ˣ˶ ˸˞ ˞˦˟ˬ ˶˷˞ . ˨ˬ˯ ˪˰

 ˸ˣ˧˶ˣˠ˦˵ˢ ˧˩˶˰ ˪˷ ˸ˣˠ˪˲˸ˢˢ ˷˧ ˰˴ˣˬˬ ˭ˡˬˣ˞ ˟˷˥˪) ˰˦ˣ˵ˬ-  ˨ˬ˯ ˪˰50%  ˪˷ ˫˧˧ˤ˩˶ˬˢ

˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ( , ˭ˡˬˣ˞min ) ˨ˬ˯ ˪˰25% ˫˧˩˶˰ˢ ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧˩ˣˬˮˢ( , ˭ˡˬˣ˞max ) ˪˰

 ˨ˬ˯25% ˸ˣˠ˪˲˸ˢ ˪˷ ˫˧ˢˣ˟ˠˢ ˫˧˩˶˰ˢ.( 

 ˭˪ˢ˪˪ ˸ˣ˶ˡˠˢ ˪˷ ˸ˣ˧˶ˣˠ˦˵˨˶ˡˢ ˧ˡ˴ ˟˴ˬ. 

 ˧ˬˣ˥˸"˸ˣ˥˧˦˟ˢ ˸ˣˬ˶ "˪˰ ˨˶ˡˢ ˧ˡ˴ ˪˷- ˸ˣ˵˰ˬˢ ˫ˣ˵˧ˬ ˧˲)bar_est( 

˸ˣ˥˧˦˟ ˸ˬ˶ ˢ˰˯˧ˬˬ ˢ˵˰ˬ ˵˥˶ˬ, ˬ' 

1 - ˢ˩ˣˬˮ  ˡ˰1.0 )˪˪ˣ˩ ˞˪( 

2 - ˸˧ˮˣˮ˧˟ 2.0 - 1.0 

3 - ˢ˟ˣ˦ 
2.0 + 

-x "˟ˣ˶˵ˢ ˪ˣ˷˩ˬ˪ ˡ˰ ˢ˵˰ˬˢ ˭˧˟ ˧ˣˮ˲ ˵˥˶ˬ " ˡ˰1.0 

4 - ˡˣ˞ˬ ˢ˟ˣ˦ 
2.0 + 

-x "˟ˣ˶˵ˢ ˪ˣ˷˩ˬ˪ ˡ˰ ˢ˵˰ˬˢ ˭˧˟ ˧ˣˮ˲ ˵˥˶ˬ "1.0+ 

 

 ˧ˬˣ˥˸"˸ˣ˥˧˦˟ˢ ˸ˣˬ˶ "˪˰ ˨˶ˡˢ ˧ˡ˴ ˪˷- ˦˪˲ˬˢ ˶ˣˤ˞ ˟˥ˣ˶ ˧˲)no_bar_est( 

˸ˣ˥˧˦˟ ˸ˬ˶ ˦˪˲ˬˢ ˶ˣˤ˞ ˟˥ˣ˶, ˬ' 

1 - ˢ˩ˣˬˮ  ˡ˰3.0  

2 - ˸˧ˮˣˮ˧˟ 5.5 )˪˪ˣ˩ ˞˪ (- 3.0 

3 - ˢ˟ˣ˦ 7.5 )˪˪ˣ˩ ˞˪ (- 5.5 

4 - ˡˣ˞ˬ ˢ˟ˣ˦ 7.5 ˶˸ˣ˧ ˣ˞ 

 

 ʕ.˰˦˵˟ ˫˧˸ˬ˴ˢ ˸ˣ˲˧˲˴ 

˸ˣ˧˸˷˸ˢ ˧ˡˡˬ ˸˵˲ˢ ˫˶˦˟ ˪˧˰˪ ˣˠ˴ˣˢ˷, ˣ˶˯ˣˢ ˰˦˵ ˪˩ˬ ˫˧˸ˬ˴ ˫˧˪˪ˣ˩ˢ ˫˧˦ˮˬˠ˯ .˷˧  ˧˩ ˥˧ˮˢ˪

˸ˣ˶˧ˢˬˢ ˧ˡˡˬ ˪˰ ˢ˰˧˲˷ˬ ˰˦˵˟ ˫˧˸ˬ˴ˢ ˸ˣ˞˴ˬ˧ˢ .˭˩˪ , ˦˪˥ˣˢ ˫˧˦ˮˬˠ˯ˢ ˨˶ˣ˞ ˸˞ ˫˩˯˪

 ˫˧˸ˬ˴ˢ ˸ˣ˲˧˲˴ ˡˡˬ ˰˦˵ ˪˩˪ ˠ˧˴ˢ˪ˣ ˣ˶˯ˣˢ˷-  ˯˥˧ˢ ˪˪ˣ˩ˢ ˨˶ˣ˞˪ ˣ˶˯ˣˢ˷ ˫˧˦ˮˬˠ˯ˢ ˨˶ˣ˞ ˭˧˟

 ˰˦˵ˢ ˪˷ .(%) 

˭ˣˠ˩ ˫˧ˮˬ˧˯ ˣ˷ˬ˧˷ ˫˧˸ˬ˴ ˸˟˶˵˟ ˫˧˞˴ˬˮˢ ˫˧˦ˮˬˠ˯ˢ ˧ˣˢ˧ˤ˪ : ˪˰ˬ ˟˧˸ˮ ˟˥ˣ˶4.2 ˬ ;' ˟˧˸ˮˬ ˶˸ˣ˧

˭ˣˣ˧˩˪ ˡ˥˞ ˢ˰˧˯ˮ ;˯˲˞ˬ ˢˮˣ˷ˢ ˧ˬ˧ˮ˲ ˪ˣ˷ ˟˥ˣ˶. 

2.5 .˪ ˭˩ˣˢ˷ ˫˧ˮˣ˸ˮˢ ˯˧˯˟˶˵˥ˬ 

ˡ˥ ˷˧˟˩ ˰˦˵ ˪˩˪- ˰ˡ˧ˬˢ ˸˩˶˰ˬ˟ ˫˧˧˵˷ ˧˪ˣ˪˯ˬ ˪˰ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˧ˡˡˬ , ˧ˮ˧˧˲˞ˬ ˣ˵˲ˣˢ

 ˱˧˰˯ ˪˷ ˸ˣ˶ˡˠˢ˪ ˫˞˸ˢ˟ ˸˧˸˷˸2.4 . ˪˪˩ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬˣ ˸ˣ˶˧ˢˬˢ ˧ˡˡˬ ˫˰ ˫˧ˮˣ˸ˮˢ ˯˧˯˟

179 ˫˧˰˦˵ . 

 ˢ˪˟˦2.1 ˶˵˥ˬˢ ˧˰˦˵˟ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˪˷ ˸˧˶ˣ˞˧˸ ˢ˵˧˦˯˧˦˦˯ ˢˠ˧˴ˬ . ˧˰˴ˣˬˬ ˸ˮ˧˥˟ˬ

ˣ˵˲ˣˢ˷ ˫˧ˡˡˬˢ, ˶˵˥ˬˢ ˧˰˦˵ ˪˩ ˧ˮ˲ ˪˰, ˬ˪˪ ˭˸˧ˮ˧˩ ˡˣ: 

- ˰˴ˣˬˬ˟ ,-˩9% ˫˧˸ˬ˴ ˣˣ˧ˢ ˫˧˰˦˵ˢ ˨˶ˣ˞ˬ; 

- ˶˵˥ˬˢ ˧˰˦˵ ˭˧˟ˬ ,35% ˣ˞˴ˬˮ  ˡ˰ ˟˧˸ˮ ˟˥ˣ˶ ˫˰3.3 ˬ ,'34% ˟˥ˣ˶ ˫˰ ˟˧˸ˮ  ˭˧˟3.3-3.5 ˬ '

 ˶˸˧ˢˣ- ˶˸ˣ˧ ˪ˣˡˠ ˟˥ˣ˶˟ ,˶˵˥ˬˢ ˧˰˦˵ ˭˧˟ ˰˴ˣˬˬ ˟˧˸ˮ ˟˥ˣ˶ ˶˷˞˩ ˢ˧ˢ 3.3 ˬ;' 
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- ˶˵˥ˬˢ ˧˰˦˵ ˭˧˟ˬ ,54% ˣ˧ˢ  ˡ˰ ˪ˣ˷ ˟˥ˣ˶ ˫˰2 ˬ ,'21%  ˭˧˟ ˪ˣ˷ ˟˥ˣ˶ ˫˰2.0-2.5 ˬ ,'13%  ˫˰

 ˭˧˟ ˪ˣ˷ ˟˥ˣ˶2.5-3.0 ˬ ,'11%  ˪˰ˬ ˪ˣ˷ ˟˥ˣ˶ ˫˰3 ˬ ,' ˣˮ˧ˢ ˰˴ˣˬˬ ˪ˣ˷ ˟˥ˣ˶ ˶˷˞˩1.9 ˬ;' 

- ˶˵˥ˬˢ ˧˰˦˵ ˭˧˟ˬ , ˰˴ˣˬˬ˟-˩18%  ˡ˰ ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ˫˰ ˞˴ˬˮ ˫˧˰˦˵ˢ ˨˶ˣ˞ˬ400 ˬ ') ˣˮ˧˧ˢˡ

˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ˫˧˧˵ ; ˫˧˰˦˵ˢ ˧˵˪˥ ˶˸˧- ˫˧˶˷˧ .(˧˵˪˥ ˭˧˟ˬ ˫˧˶˷˧ ˞˪ˢ ˫˧˰˦˵ˢ ,-˩4%  ˫˰ ˣ˞˴ˬˮ

 ˡ˰ ˧˵˲ˣ˞ ˯ˣ˧ˡ˶100 ˬ ,'25%  ˭˧˟ ˯ˣ˧ˡ˶ ˫˰100-200 ˬ ,'31%  ˭˧˟ ˯ˣ˧ˡ˶ ˫˰200-300 ˬ ,'34% 

 ˪˰ˬ ˯ˣ˧ˡ˶ ˫˰300 ˬ'4.  

- ˶˵˥ˬˢ ˧˰˦˵ ˭˧˟ˬ ,˰˴ˣˬˬ˟ 84%  ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˣ˞˴ˬˮ ˫˧˰˦˵ˢ ˨˶ˣ˞ˬ) ˶˸˧ˢï  ˯ˣ˧ˡ˶ ˞˪˪

˶ˣˬ˵ ˧˩ˮ˞ .(˰ ˫˧˰˦˵ˢ ˧˵˪˥ ˭˧˟˧˩ˮ˞ˢ ˯ˣ˧ˡ˶ˢ ˫ ˶ˣˬ˵ˢ ,44%  ˡ˰ ˯ˣ˧ˡ˶ ˫˰ ˣ˞˴ˬˮ1400 ˬ ,'22% 

 ˭˧˟ ˯ˣ˧ˡ˶ ˫˰1400-2500 ˬ ,'18%  ˭˧˟ ˯ˣ˧ˡ˶ ˫˰2500-4000 ˬ ,'16% ˶˸ˣ˧ ˪ˣˡˠ ˶ˣˬ˵ ˯ˣ˧ˡ˶ ˫˰. 

- ˶˵˥ˬˢ ˧˰˦˵ ˭˧˟ˬ ,˰˴ˣˬˬ˟ 71%  ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˣ˞˴ˬˮ ˫˧˰˦˵ˢ ˨˶ˣ˞ˬ) ˶˸˧ˢï  ˯ˣ˧ˡ˶ ˞˪˪

˶ˣ˰˵ ˧˩ˮ˞(5 .˰˦˵ˢ ˧˵˪˥ ˭˧˟˶ˣ˰˵ˢ ˧˩ˮ˞ˢ ˯ˣ˧ˡ˶ˢ ˫˰ ˫˧ ,55%  ˡ˰ ˯ˣ˧ˡ˶ ˫˰ ˣ˞˴ˬˮ1500 ˬ ,'17% 

 ˭˧˟ ˯ˣ˧ˡ˶ ˫˰1500-2200 ˬ ,'11%  ˭˧˟ ˯ˣ˧ˡ˶ ˫˰2200-2800 ˬ ,'16% ˶˸ˣ˧ ˪ˣˡˠ ˶ˣ˰˵ ˯ˣ˧ˡ˶ ˫˰. 

- ˶˵˥ˬˢ ˧˰˦˵ ˭˧˟ˬ , ˰˴ˣˬˬ˟27% ˬˮ ˫˧˰˦˵ˢ ˨˶ˣ˞ˬ ˪˰ˬ ˧˩˶ˣ˞ ˰ˣ˲˧˷ ˫˰ ˣ˞˴3% ) ˶˸˧ ˧˵˪˥

˧˩˶ˣ˞ ˰ˣ˲˧˷ ˞˪˪ ˫˧˰˦˵ˢ .(˟ˬ˰ˣ˲˧˷ˢ ˫˰ ˫˧˰˦˵ˢ ˧˵˪˥ ˭˧ ,66%  ˡ˰ ˧˩˶ˣ˞ ˰ˣ˲˧˷ ˫˰ ˣ˧ˢ6% ;

12% -  ˭˧˟ ˧˩˶ˣ˞ ˰ˣ˲˧˷ ˫˰6%-8% ;4% -  ˭˧˟ ˰ˣ˲˧˷ ˫˰8%-10% ;ˬ ˸ˣ˥˲-1% -  ˪˰ˬ ˰ˣ˲˧˷ ˫˰

10%6. 

- ˬ ˸˧˴˥ˬ˩ ˫˧˰˦˵ˢ ˨˶ˣ˞)48% ( ˸ˣ˵˰ˬ ˫˰ ˣ˧ˢ˨˶ˡˢ ˧ˡ˧˴˟ ˸ˣ˥˧˦˟ . ˫˰ ˫˧˰˦˵ˢ ˧˵˪˥ ˶ˣ˟˰

˸ˣ˥˧˦˟ˢ ˸ˣ˵˰ˬ ˸ˣ˥˩ˣˮ ,ˬˢ ˭ˡˬˣ˞ˢ ˢ˧ˢ ˸ˣ˵˰ˬˢ ˟˴ˬ ˪˷ ˰˴ˣˬ2.4 ) ˭˧˟"˧ˮˣˮ˧˟" ˪-"˟ˣ˦" , ˧˲˪

˸ˣ˥˧˦˟ˢ ˸ˣ˵˰ˬ ˫ˣ˵˧ˬ ˨˶ˡˢ ˧ˡ˧˴˟( ;˸ˣ˥˧˦˟ˢ ˸ˣ˵˰ˬ ˞˪˪ ˫˧˰˦˵ˢ ˧˵˪˥ ˶ˣ˟˰ , ˰˴ˣˬˬˢ ˭ˡˬˣ˞ˢ

 ˢ˧ˢ ˨˶ˡˢ ˧ˡ˧˴ ˟˴ˬ ˪˷1.3 )˭˧˟ ˸ˣ˥˧˦˟ ˸ˬ˶ "ˣˬˮˢ˩" ˪-"˧ˮˣˮ˧˟"˸ ,˦˶˲ˬˢ ˶ˣˤ˞ ˟˥ˣ˶ ˧˲˪.( 

˭˩ ˣˬ˩ , ˸ˣ˟˵˰˟"˫ˣˠ˶˸ "ˮ˧˧˲˞ˬˢ ˧˩˶˰ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˫˧˷˶˲ˢ ˢˮ˧˥˟ˣ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ˪ ˫˧

˫˧˟˵ˣ˰ ˫˧˦ˮˬˠ˯ ˧˴˟˵ˬ˟ , ˸ˣ˶˧ˢˬ˟ ˫˧˷˶˲ˢˢˢ˭˩˸ ˪˷˪ ˣˠˣˣ˯˷ˣ ˸ˣ˧˶ˣˠ˦˵ : ˡ˰10 ˬ˵"˷ , ˭˧˟10-

20 ˬ˵"˷ , ˪˰ˬ20 ˬ˵" ˷)˭˩˸ˢ ˸ˣ˧˟˵˰ ˸ˣˬ˶ ˪˷ ˢ˶ˡˠˢ˪ ˢˬˣˡ˟ .( ˸ˣ˧˶ˣˠ˦˵ ˧˲˪ ˫˧˷˶˲ˢˢ ˧ˠˣ˪˧˲

˪˰ ˣ˪˟˵˸ˢ ˢ˪˞ ˨ˬ˯ 4 ˷ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ˫ˢ :˟˧˸ˮ ˟˥ˣ˶ ,˪ˣ˷ ˟˥ˣ˶ ,˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ,˧˩˶ˣ˞ ˰ˣ˲˧˷; 

 ˢ˪˞ ˸ˣ˧˶ˣˠ˦˵ ˫˰ ˸ˣ˶ˣ˷ ˭˩˸ˢ ˸ˣ˶˧ˢˬ ˪˷ ˢ˪˟˦˟ ˸ˣ˷ˠˡˣˬ2.1 ˟"˶ˣ˲˞ ˢˢ˩ ." 

˰ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ"ˣ˥˸ˣˮ˷ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˸˰˟˶˞ ˪˩ ˲ , ˪˷ ˢ˧˶ˣˠ˦˵˪ ˣ˪˲ˮ ˫˧˩˶ˡˢ ˧˰˦˵ ˟ˣ˶ ˸ˬ˶

ˢ˟ˣ˦ ˸ˣ˧˟˵˰,  ˭˦˵ ˷˶˲ˢ ˫˰ ˸ˣ˶˧ˢˬ˟ˢ˭˩˸ , ˡ˰10 ˬ˵"˷ :-˩71%  ˟˥ˣ˶ˣ ˟˧˸ˮ ˟˥ˣ˶ ˧˩˶˰ ˧˲˪

˪ˣ˷ ,88%-95% ˰ˣ˲˧˷ˢˣ ˯ˣ˧ˡ˶ˢ ˧˩˶˰ ˧˲˪ .˨ˡ˧˞ˬ , ˪˷ ˢ˧˶ˣˠ˦˵˪ ˪˲ˮ ˫˧˰˦˵ˢˬ ˭˦˵ ˤˣ˥˞ ˸ˬ˶

˰ˣ˶ˠ ˸ˣ˧˟˵˰, ˪ˣˡˠ ˷˶˲ˢ ˫˰ , ˪˰ˬ20 ˬ˵"˷ , ˸ˣ˶˧ˢˬ˟ˢ˭˩˸ :7%-8%  ˟˥ˣ˶ˣ ˟˧˸ˮ ˟˥ˣ˶ ˧˩˶˰ ˧˲˪

˪ˣ˷ ,1%-5% ˰ˣ˲˧˷ˢˣ ˯ˣ˧ˡ˶ˢ ˧˩˶˰ ˧˲˪. 

                                                 
4
 ˩ ˶˷˞˩-6% ˨˶ˣ˞ˢ ˪˩˪ ˫˧˶˷˧ ˣ˧ˢ ˶˵˥ˬˢ ˧˰˦˵ˬ ˫˧˲˯ˣˮ 
5
  ˫ˣ˩˯˷ ˨˩˪ ˢ˟˧˯ˢ ˪˷ ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˰˦˵ˢ ˨˶ˣ˞)84% ( ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ˣ)71% (ˬ ˪ˣˡˠ-100% 

 ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫ˠˣ ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫ˠ ˪˧˩ˢ˪ ˫˧˪ˣ˩˧ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˣ˟˷ˣ˥ ˫ˢ˪ ˫˧˦ˮˬˠ˯ ˪˷ ˫˧˴˟˵ˬ˷ ˞˧ˢ
˶ˣ˰˵. 

6
 ˩ ˶˷˞˩-17%  ˫˧˧˶ˣ˷˧ˬ ˣ˧ˢ ˶˵˥ˬˢ ˧˰˦˵ˬ ˫˧˲˯ˣˮ)˧˩˶ˣ˞ ˰ˣ˲˧˷ ˞˪˪ (˨˶ˣ˞ˢ ˪˩˪ 
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 ˢ˪˟˦2.1 .ˢ˵˧˦˯˧˦˦˯ ˶˵˥ˬˢ ˧˰˦˵˪ ˣ˵˲ˣˢ˷ ˸˧˸˷˸ˢ ˧ˮ˧˧˲˞ˬ ˪˷ ˸˧˶ˣ˞˧˸ )179 ˫˧˰˦˵( 
 ˭˧˧˲˞ˬ
 ˸˧˸˷˸
˭˥˟ˮ  ˸˧˸˷˸ ˡˡˬ ˵˲ˣˢ˷ ˰˴ˣˬˬ ˭ˣ˧˴˥ 

 ˸˧˦˯
˭˵˸ 

 ˨˶˰
˧˪ˬ˧ˮ˧ˬ 

 ˨˶˰
˧˟˶ˬ 

 ˸ˣ˥˩ˣˮ
˫˧˸ˬ˴ 

˫˧˸ˬ˴ ˸ˣ˲˧˲˴ ˡˡˬ* 
0.09 0.05 0.13 0.00 0.77 

 ˟˥ˣ˶
˟˧˸ˮ 

˧˪ˬ˧ˮ˧ˬ ˭ˡˬˣ˞ ,'ˬ 2.9 3.1 0.4 1.4 3.9 

˰˴ˣˬˬ ˭ˡˬˣ˞ ,'ˬ 3.3 3.4 0.3 2.3 3.9 

˧˟˶ˬ ˭ˡˬˣ˞ ,'ˬ 3.8 3.9 0.3 2.8 4.2 

 ˡ˰ ˟˥ˣ˶˟ ˫˧˶˵ˬ ˤˣ˥˞3.3 ˶˦ˬ 35.4 20.0 34.1 0.0 100.0 

 ˭˧˟ ˟˥ˣ˶˟ ˤˣ˥˞3.3  ˪3.5 33.7 31.0 23.3 0.0 96.7 

 ˭˧˟ ˟˥ˣ˶˟ ˤˣ˥˞3.5  ˡ˰3.6 13.5 11.0 13.7 0.0 72.3 

 ˟˥ˣ˶˟ ˤˣ˥˞3.6 ˶˸ˣ˧ˣ 15.2 10.0 17.1 0.0 100.0 

 ˡ˰ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞10 
ˬ˵" ˷- ˟˧˸ˮ ˟˥ˣ˶ ˧˲˪ 

71.0 69.2 18.5 27.3 100.0 

 ˭˧˟ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞10  ˪
20 ˬ˵" ˷- ˟˧˸ˮ ˟˥ˣ˶ ˧˲˪ 

22.4 23.5 14.8 0.0 60.0 

 ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞20 ˬ˵" ˷
 ˶˸ˣ˧ˣ-  ˟˥ˣ˶ ˧˲˪˟˧˸ˮ 

6.6 2.7 8.8 0.0 36.4 

 ˟˥ˣ˶
˪ˣ˷ 

˧˪ˬ˧ˮ˧ˬ ˭ˡˬˣ˞ ,'ˬ 0.6 0.4 0.6 0.0 2.6 

˰˴ˣˬˬ ˭ˡˬˣ˞ ,'ˬ 1.9 1.9 0.7 0.4 4.0 

˧˟˶ˬ ˭ˡˬˣ˞ ,'ˬ 3.4 3.1 1.2 1.2 7.2 

 ˡ˰ ˪ˣ˷ ˟˥ˣ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞2 ˬ' 54.2 53.5 34.8 0.0 100.0 

 ˭˧˟ ˪ˣ˷ ˟˥ˣ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞2  ˪2.5 21.0 17.3 19.1 0.0 90.0 

 ˬ ˪ˣ˷ ˟˥ˣ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞2.5  ˪3 13.4 6.8 16.8 0.0 100.0 

 ˪˰ˬ ˪ˣ˷ ˟˥ˣ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞3 ˬ' 11.4 1.4 19.7 0.0 83.3 

 ˡ˰ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞10 
ˬ˵" ˷- ˪ˣ˷ ˟˥ˣ˶ ˧˲˪ 

70.7 72.7 22.6 0.0 100.0 

˭˧˟ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞ 10  ˪
20 ˬ˵" ˷- ˪ˣ˷ ˟˥ˣ˶ ˧˲˪ 

21.7 20.9 17.1 0.0 77.8 

 ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞20 ˬ˵" ˷
 ˶˸ˣ˧ˣ- ˪ˣ˷ ˟˥ˣ˶ ˧˲˪ 

7.7 1.7 12.9 0.0 100.0 

 ˯ˣ˧ˡ˶
˧˵˲ˣ˞ 

 ˬ ˪ˣˡˠ ˯ˣ˧ˡ˶ ˫˰ ˰˦˵ ˨˶ˣ˞ˬ ˤˣ˥˞400 ˬ' 82.1 86.1 15.4 0.0 100.0 

 ˬ ˭˦˵ ˯ˣ˧ˡ˶ ˫˰ ˰˦˵ ˨˶ˣ˞ˬ ˤˣ˥˞400 ˬ' 17.7 13.5 15.4 0.0 100.0 

 ˧˪ˬ˧ˮ˧ˬ ˭ˡˬˣ˞- ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ,'ˬ 124.3 120.9 84.0 0.0 355.7 

  ˰˴ˣˬˬ ˭ˡˬˣ˞- ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ,'ˬ 226.2 239.5 82.1 0.0 385.9 

 ˧˟˶ˬ ˭ˡˬˣ˞- ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ,'ˬ 335.8 376.7 103.1 0.0 399.9 

 ˡ˰ ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞100 ˬ' 3.9 0.0 8.1 0.0 50.0 

 ˭˧˟ ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞100-200 25.0 23.5 20.0 0.0 100.0 

 ˭˧˟ ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞200-300 30.7 30.4 22.0 0.0 100.0 

 ˪˰ˬ ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞300 ˬ' 33.7 29.4 25.5 0.0 100.0 

 ˭˧˟ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞0-10 
ˬ˵" ˷- ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ˧˲˪ 

87.8 89.7 9.6 50.0 100.0 

 ˭˧˟ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞10-20 
ˬ˵" ˷- ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ˧˲˪ 

7.4 6.1 7.5 0.0 40.0 

 ˪˰ˬ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞20 
ˬ˵"˷ - ˧˵˲ˣ˞ ˯ˣ˧ˡ˶ ˧˲˪ 

4.8 2.8 6.8 0.0 50.0 

 ˫ˣ˵˰
 ˧˩ˮ˞
˶ˣˬ˵ 

ˡ˶ ˫˰ ˰˦˵ ˨˶ˣ˞ˬ ˤˣ˥˞ ˡ˰ ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧6500 ˬ' 83.9 86.9 11.1 50.0 100.0 

 ˧˪ˬ˧ˮ˧ˬ ˭ˡˬˣ˞- ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ,'ˬ 105 31 232 0 1965 

 ˰˴ˣˬˬ ˭ˡˬˣ˞- ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ,'ˬ 1763 1669 576 69 4046 

 ˧˟˶ˬ ˭ˡˬˣ˞- ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ,'ˬ 5955 6191 703 1965 6497 

 ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞ ˡ˰1400 ˬ' 43.8 44.4 14.1 0.0 98.9 

 ˭˧˟ ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞1400  ˡ˰2500 22.0 21.9 9.3 0.0 100.0 

 ˭˧˟ ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞2500  ˡ˰4000 18.0 17.4 7.6 0.0 54.5 

 ˪˰ˬ ˶ˣˬ˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞4000 ˬ' 16.2 13.7 10.1 0.0 53.3 

 ˫ˣ˵˰
ˮ˞ ˧˩
˶ˣ˰˵ 

 ˡ˰ ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˰˦˵ ˨˶ˣ˞ˬ ˤˣ˥˞4000 ˶˦ˬ 71.0 73.3 15.4 28.6 100.0 

 ˧˪ˬ˧ˮˬ ˭ˡˬˣ˞- ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ,'ˬ 113 31 282 0 2460 

 ˰˴ˣˬˬ ˭ˡˬˣ˞- ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ,'ˬ 1755 1662 452 69 2895 

 ˧˟˶ˬ ˭ˡˬˣ˞- ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ , ˬ' 3723 3840 366 1965 3999 

˞˵ˬ ˤˣ˥˧˶ ˡ˰  ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˫1500 ˬ' 54.8 56.0 13.4 0.0 99.4 

 ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞1500-2200 ˬ' 17.3 16.7 9.5 0.0 100.0 

  ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞2200-2800 11.5 11.1 5.9 0.0 33.3 

 ˪˰ˬ ˶ˣ˰˵ ˧˩ˮ˞ ˯ˣ˧ˡ˶ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞2800 ˬ' 16.5 16.1 8.4 0.0 50.0 

 ˰ˣ˲˧˷ ˬ ˪ˣˡˠ ˨˶ˣ˞˪ ˰ˣ˲˧˷ ˫˰ ˰˦˵ ˨˶ˣ˞ˬ ˤˣ˥˞3% 26.6 19.5 25.2 0.0 100.0 
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 ˭˧˧˲˞ˬ
 ˸˧˸˷˸
˭˥˟ˮ  ˸˧˸˷˸ ˡˡˬ ˵˲ˣˢ˷ ˰˴ˣˬˬ ˭ˣ˧˴˥ 

 ˸˧˦˯
˭˵˸ 

 ˨˶˰
˧˪ˬ˧ˮ˧ˬ 

 ˨˶˰
˧˟˶ˬ 

˨˶ˣ˞˪  ˧˪ˬ˧ˮ˧ˬ ˭ˡˬˣ˞-  ˨˶ˣ˞˪ ˰ˣ˲˧˷% 2.7 3.1 1.3 0.0 7.7 

 ˰˴ˣˬˬ ˭ˡˬˣ˞-  ˨˶ˣ˞˪ ˰ˣ˲˧˷% 3.7 4.1 2.0 0.0 7.7 

 ˧˟˶ˬ ˭ˡˬˣ˞-  ˨˶ˣ˞˪ ˰ˣ˲˧˷% 5.7 5.9 3.4 0.0 14.9 

˫˰ ˫˧˶˵ˬ ˤˣ˥˞  ˡ˰ ˨˶ˣ˞˪ ˰ˣ˲˧˷6% 65.9 77.8 37.1 0.0 100.0 

 ˭˧˟ ˨˶ˣ˞˪ ˰ˣ˲˧˷ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞6%-8% 11.7 0.0 16.8 0.0 100.0 

 ˭˧˟ ˨˶ˣ˞˪ ˰ˣ˲˧˷ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞8%  ˪10% 3.8 0.0 7.9 0.0 41.2 

 ˪˰ˬ ˨˶ˣ˞˪ ˰ˣ˲˧˷ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞10% 0.6 0.0 2.8 0.0 22.6 

ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞ ˭˧˟ ˭˩˸ ˸0-10 
ˬ˵" ˷- ˨˶ˣ˞˪ ˰ˣ˲˧˷ ˧˲˪ 

95.2 100.0 9.8 0.0 100.0 

 ˭˧˟ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞10-20 
ˬ˵" ˷- ˨˶ˣ˞˪ ˰ˣ˲˧˷ ˧˲˪ 

3.5 0.0 6.4 0.0 50.0 

 ˪˰ˬ ˭˩˸ ˸ˣ˶˧ˢˬ ˪˷ ˫˧˷˶˲ˢ ˫˰ ˫˧˶˵ˬ ˤˣ˥˞20 
ˬ˵"˷ - ˨˶ˣ˞˪ ˰ˣ˲˧˷ ˧˲˪ 

1.2 0.0 7.7 0.0 100.0 

 ˟˴ˬ
 ˧ˡ˧˴
˶ˡˢ˨ 

˨˶ˡˢ ˡ˴˟ ˸ˣ˵˰ˬ ˫˧ˬ˧˧˵ ˣ˟ ˰˦˵ˢ ˨˶ˣ˞ˬ ˤˣ˥˞ 0.48 0.45 0.25 0.00 1.00 

 ˸ˣ˵˰ˬ ˟˴ˬ- ˧˪ˬ˧ˮ˧ˬ ˭ˡˬˣ˞ 1.5 1.5 0.6 0.0 3.2 

 ˸ˣ˵˰ˬ ˟˴ˬ-  ˰˴ˣˬˬ ˭ˡˬˣ˞ 2.4 2.5 0.7 0.0 3.9 

 ˸ˣ˵˰ˬ ˟˴ˬ- ˧˟˶ˬ ˭ˡˬˣ˞ 3.3 3.5 0.8 0.0 4.0 

 ˸ˣ˵˰ˬ ˞˪˪ ˨˶ˡˢ ˧ˡ˴ ˟˴ˬ-  ˧˪ˬ˧ˮ˧ˬ ˭ˡˬˣ˞ 1.0 1.0 0.4 0.0 4.0 

 ˸ˣ˵˰ˬ ˞˪˪ ˨˶ˡˢ ˧ˡ˴ ˟˴ˬ- ˰˴ˣˬˬ ˭ˡˬˣ˞ 1.3 1.0 0.6 0.0 4.0 

 ˸ˣ˵˰ˬ ˞˪˪ ˨˶ˡˢ ˧ˡ˴ ˟˴ˬ- ˧˟˶ˬ ˭ˡˬˣ˞ 2.6 2.0 1.1 0.0 4.0 

 *˫˧˸ˬ˴ ˫ˣ˧˵ ˟˵˰ ˣ˶˯ˣˢ˷ ˫˧˰˦˵ˢ ˧˵˪˥ 
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3 .ˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˢˬ˞˸ˢ ˸ˮ˧˥˟˪ˣ˰˲˸ ˡˣ˰˧ˢ ˸ˣ˧ˣ˶˧ˢˬˣ 

"˰ ˸ˣ˧˥ˮˢ ˲)2010( ,˸˞ ˰˟ˣ˵ ˨˶ˡ ˠˣ˯ ˢˡ˧˵˲˸ ,˭˩˸ˢ ˸ˣ˶˧ˢˬˣ ˡˣ˰˧ˢ ˸ˣ˶˧ˢˬ .˭˩˸ˢ ˸ˣ˶˧ˢˬ 

˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˸˞ ˸˰˟ˣ˵ . ˰˦˵˟ ˢ˰˧˯ˮ˪ ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˠˣ˯ ˧˲˪ ˸˰˟˵ˮ ˨˶ˡ ˧ˮ˧˧˲˞ˬˣ ˨˶ˡ

˷˧˟˩ˢ ,ˡˣ˰˧ˢ ˸ˣ˶˧ˢˬ˪ ˢˣˣ˷ ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˧˪˞˧ˡ˧˞ˢ ˟˴ˬ˟ ˶˷˞˩ .˨ˡ˧˞ˬ , ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ

˰ ˢ˰˧˯ˮ˪ ˸˶˥˟ˮˢ ˸ˣ˶˧ˢˬˢ ˸˞ ˸˲˵˷ˬ ˰˦˵˟"ˢ ˟ˣ˶ ˧˰ ˸˩˶˰ˣˬ ˞˧ˢˣ ˫˧ˠˢˮ"ˢ ˭ˣˤˣ˥˞ˢ ˡˡˬ ˧-85 

˸˧˷˲ˣ˥ ˢˬ˧˶ˤ ˧˞ˮ˸˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ .˭˞˩ˬ , ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˭˧˟ ˢˬ˞˸ˢˢ ˸ˬ˶ ˸ˮ˧˥˟˪

) ˸ˣˮˣˣ˩ˣ ˸ˣ˧ˣ˷˶ˢ˭ˮ˩˸ˬˢ (˫˧ˡˡˬ ˧ˮ˷ ˷ˬ˷˪ ˫˧˪ˣ˩˧ ˫˧ˠˢˮˢ ˸ˣˠˢˮ˸ˢ ˭˧˟˪: 

)1 (ˢ ˭ˣˤˣ˥˞ˢ ˡˡˬ ˭˧˟ ˷˶˲ˢˢ-85 ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˭˧˟˪ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ) ˸˞ ˞˦˟ˬˢ

ˡˣ˰˧ˢ ˸ˣ˶˧ˢˬˣ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ˭˧˟ ˷˶˲ˢˢ(; 

)2 (ˢ ˭ˣˤˣ˥˞ˢ ˡˡˬ ˭˧˟ ˷˶˲ˢˢ-85  ˭˩˸ˢ ˸ˣ˶˧ˢˬ ˭˧˟˪ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷) ˷˶˲ˢˢ ˸˞ ˞˦˟ˬˢ

 ˣ˞ ˭˩˸ˢ ˸ˣ˶˧ˢˬˣ ˪ˣ˰˲˸ˢ ˸ˣ˶˧ˢˬ ˭˧˟ ˸˞˭˩˸ˢ ˸ˣ˧˟˵˰ ˸ˬ˶.( 

 ˶ˣ˟˰ ˧ˮ˷ˢ ˡˡˬˢ˰ˡ˧ˬ ˶˯˥ ˣ˶˧ˢˬ ˪˷ˣ˧˭˩˸ˢ ˸ ˰˦˵˟˫˧ )˰ˢ ˣ˰˴ˣ˟˧ ˢˤ ˶˵˥ˬ˟ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˸ˣ˩˶

˭˩˸ˢ  ˪˰ˣ˲˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˰ ˭˩˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷ ˢ˰˲˷ˢ ˵ˡ˟˧˸ˣ ˶˵˥ˬˢ ˧˰˦˵˟ï  ˵˶˲ ˢ˞˶

4( .ˢ˪˪ ˭ˣ˷˞˶ˢ ˡˡˬˢ ˸ˮ˧˥˟ˬ ˫˧˞˴ˬˬ ˭- ˡˣ˰˧ˢ ˸ˣ˧ˣ˶˧ˢˬˣ ˪ˣ˰˲˸ˢ ˸ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˫˧˷˶˲ˢ , ˧˰˦˵˟

˶˵˥ˬˢ )ˡ˥ˢ ˫˧˩˶ˡˢ ˧˰˦˵-˸ˣ˧˪ˣ˪˯ˬ(. ˟ ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˟ˣ˶ ˢˮ˧ˢ ˶˵˥ˬˢ ˧˰˦˵80 ˬ˵"˷ 

) ˫˧˷˧˟˩˟ ˫˧˰˦˵ ˶˲˯ˬ˪ ˦˶˲31 ,90 ˬˬ ˫ˢ˟" ˬ90 ˬ˵"˷(. 

˶ˣ˩ˤ˩ , ˪˰ ˰ˡ˧ˬˢ ˸˩˶˰ˬ˟˫˧˩˶ˡˢ ˸˷˶˟ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˧ˡˡˬ  ˫˧ˬ˧˧˵6  ˸˞ ˫˧ˠ˧˴ˬˢ ˫˧˩˸˥

˫ˢ˷ ˫˧ˮˣ˷ ˭ˬˤ ˧˵˶˲˟ ˸ˣ˶˧ˢˬˢ ˧ˡˡˬ :˫ˣ˧ ˸ˣ˰˷-˪ˣ˥ ˫ˣ˧ ,ˢ˪˧˪ ˸ˣ˰˷-˪ˣ˥ ˫ˣ˧ ,˧ ˸ˣ˰˷ˣ˫-˧˷˧˷ ,

ˢ˪˧˪ ˸ˣ˰˷-˧˷˧˷ ,˫ˣ˧ ˸ˣ˰˷-˸˟˷, ˢ˪˧˪ ˸ˣ˰˷-˸˟˷ .˪ˮ˧˥˟ ˸˫˧ˮˣ˸ˮˢ ˶ˠ˞ˬ ,˫˧ˮˣ˷ ˭ˬˤ ˧˩˸˥˟ ,

˫˧˥ˣ˸˧ˮ ˧ˮ˷ ˣ˩˶˰ˮ : 

)˞( ˫˩˶ˣ˞ ˧˲˪ ˫˧˰˦˵ˢ ˸ˣˠ˪˲˸ˢ ˸ˮ˧˥˟; 

)˟ ( ˸ˣ˶˧ˢˬˢ ˧˷˶˲ˢ ˧˲˪ ˫˧˰˦˵ˢ ˸ˣˠ˪˲˸ˢ ˸ˮ˧˥˟)ˢ ˭ˣˤˣ˥˞ˢ ˡˡˬ-85  ˸ˣ˥˲ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷

˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ(, 

 ˪˷ ˸ˣ˴˟˵ˢ˟ ˣˮ˟ˮ ˫˧˩˶ˣ˞ˢ ˸ˣ˧ˣˠ˪˲˸ˢ ˶˷˞˩5 ˵"ˬ x ˸ˣ˴˟˵ˢ˟ ˣˮ˟ˮ ˸ˣ˶˧ˢˬˢ ˧˷˶˲ˢ ˸ˣ˧ˣˠ˪˲˸ˢ

 ˪˷5 ˬ˵"˷. 

 ˸ˣ˞˪˟˦3.1-3.2 ˶˵˥ˬˢ ˧˰˦˵ ˸ˣ˧ˣˠ˪˲˸ˢ ˸˞ ˸ˣˬ˩˯ˬ ,˸ˣ˶˧ˢˬˢ ˧˷˶˲ˢ ˧˲˪ˣ ˫˩˶ˣ˞ ˧˲˪ , ˧˩˸˥˟

˫˧ˮˣ˷ ˭ˬˤ . ˶ˣ˧˞3.1 ˸ˣ˧ˣˠ˪˲˸ˢˢ ˪˷ ˸˧˪˞ˣˤ˧ˣ ˢˠ˴ˢ ˞˧˟ˬ . ˢ˪˟˦3.3  ˸˴ˬˣ˸ˬ ˫ˣ˩˧˯ ˢˠ˧˴ˬ

˸ˣ˶˧ˢˬˢ ˧˷˶˲ˢ ˸ˣ˧ˣˠ˪˲˸ˢ˪ .˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ: 

-  ˪˷ ˢˮˣ˷ ˶˲˯ˬ ˫˧˧˵ ˭ˬˤ ˨˸˥ ˪˩˟˸ˣ˶˧ˢˬˢ ˧ˡˡˬ ˣ˵˲ˣˢ ˫˶ˣ˟˰˷ ˸˷˶˟ ˫˧˰˦˵ , ˶˲˯ˬ ˶˷˞˩

 ˧˟˶ˬ ˫˧˰˦˵)188 (˶ˣ˟˰ ˫˧˧˵ ˫ˣ˧ ˸ˣ˰˷-˪ˣ˥ ˫ˣ˧ ,ˬ˧ˮ˧ˬ ˫˧˰˦˵ ˶˲˯ˬˣ˞ ˧˪ï ˢ˪˧˪ ˸ˣ˰˷ ˶ˣ˟˰- ˧˷˧˷

)71( ,ˢ˪˧˪ ˸ˣ˰˷- ˸˟˷)98.( 

-  ˭ˬˤˢ ˧˩˸˥ ˪˩˟˶˸ˣ˧ ˢˣ˟ˠ ˫˧˰˦˵ ˶˲˯ˬ ˫˰ , ˫˧˧˵˶˩˧ˮ ˭ˣ˧ˬˡ ˲ ˭˧˟˫˩˶ˣ˞ ˧˲˪ ˫˧˰˦˵ˢ ˧ˠˣ˪˧ , ˶˷˞˩

26%-28%  ˫˧˰˦˵ˢˬ ˫ˢ ˡ˰ ˨˶ˣ˞˟5 ˵"ˬ , ˪˷ ˶˟˦˴ˬ ˤˣ˥˞64%-65% -  ˡ˰ ˨˶ˣ˞˟10 ˵"ˬ ,

 ˪˷ ˶˟˦˴ˬ ˤˣ˥˞84%-85% -  ˡ˰ ˨˶ˣ˞˟15 ˵"ˬ ,91%  ˡ˰ ˨˶ˣ˞˟ ˫˧˰˦˵ˢˬ20 ˵"ˬ . 
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- ˭ˬˤˢ ˧˩˸˥ ˪˩˟ ,˧˟˶ˬ ˤˣ˥˞  ˨˶ˣ˞˟ ˢ˧ˢ ˫˧˰˦˵ˢ ˪˷5-10 ˵"ˬ ,˫˧˲˯ˣˮ ˫˧˶˩˧ˮ ˫˧ˤˣ˥˞ ˫˰  ˪˷

 ˡ˰ ˨˶ˣ˞˟ ˫˧˰˦˵5 ˵" ˨˶ˣ˞˟ˣ ˬ10-15 ˵"ˬ ,˶˸ˣ˧ ˢ˩ˣˬˮ ˶˸ˣ˧ ˫˧˩ˣ˶˞ ˫˧˰˦˵ ˸ˣ˥˧˩˷ ˶˷˞˩. 

- ˭ˬˤˢ ˧˩˸˥ ˪˩˟ ,˫˧˰˦˵ˢ ˸˧˴˥ˬ ˪˰ˬ )50%-65%( ˧˧˲˞˸ˬ˫˧ˮ  ˥ˣˣ˦˟ ˸ˣ˶˧ˢˬ ˧˷˶˲ˢ˟ ˡ˰20 

ˬ˵"˷ , ˫˧ˢˣ˟ˠ ˫˧ˤˣ˥˞ ˶˷˞˩ ˣ˲˴ˮ ˫˧˰˦˵ˢ ˪˷ ˶˸ˣ˧ ˪˷ ˸ˣ˧ˣ˶˧ˢˬ ˧˷˶˲ˢ ˫˰10-15 ˬ˵" ˷ ˣ˞15-

20 ˬ˵" ˷) ˶˸ˣ˧ ˫˧ˢˣ˟ˠ ˫˧˩˶˰- ˢ˪˧˪ ˸ˣ˰˷˟ ,˰ˣ˟˷ ˱ˣ˯.( 

- ˭˩ ˣˬ˩ , ˫˧˰˦˵ˢ ˪˷ ˸˧˯˥˧ ˢˣ˟ˠ ˤˣ˥˞)12%-31%( ,˭ˬˤˢ ˧˩˸˥ ˪˩˟, ˧˷˶˲ˢ ˫˰ ˢ˲˴ˮ ˸ˣ˶˧ˢˬ 

˥ˣˣ˦˟ ˪˷ 20-30 ˬ˵"˷ ,˶˸ˣ˧ ˧˸ˣ˰ˬ˷ˬ ˤˣ˥˞ ˫˰ ˧˩ ˫˞ ˢ˪˧˪ ˸ˣ˰˷˟. 

- ˱˯ˣˮ˟ ,˭ˬˤˢ ˧˩˸˥ ˪˩˟ , ˫˧ˮ˧˧˲˞˸ˬ˷ ˫˧˰˦˵ ˫ˮ˷˧˧˪˧˪˷ ˷˶˲ˢ˟ ˣ˧ˣ˶˧ˢˬ ˭˧˟ ˸ˣ˶˧ˢˬˢˣ ˢ˰˧˯ˮˢ ˸

 ˸˶˸ˣˬˢ)7%-19%( ,˫ˣ˧ ˸ˣ˰˷˟ ˢ˲˴ˮ ˢ˪˞˩ ˫˧˰˦˵ ˪˷ ˶˸ˣ˧ ˢˣ˟ˠ ˤˣ˥˞ ˶˷˞˩ . 

- ˱ˣ˯˟˪ , ˫˧˰˦˵ ˪˷ ˫˧ˣ˯ˬ ˤˣ˥˞ ˣˮ˷˧)4%-11% (˶˸ˣ˧ ˫˧˪ˣˡˠ ˸ˣ˶˧ˢˬ ˧˷˶˲ˢ ˫˰ , ˪˰ˬ30 ˬ˵"˷. 

ˣ˶˧ˢˬˢ ˧˷˶˲ˢ ˸ˣ˧ˣˠ˪˲˸ˢ ˭˧˟ ˢ˞ˣˣ˷ˢˬˢ ˸ˣˬ˶ ˧˩ ˢ˪ˣ˰ ˫˧ˮˣ˷ ˭ˬˤ ˧˩˸˥˟ ˸ ˸ˣ˰˷˟ ˸ˣˬˣˡ ˸ˣ˶˧ˢˬ

˫ˣ˧-˷˧˷˫ˣ˧ ˸ˣ˰˷˪ ˧-˪ˣ˥ ˧ˬ˧ , ˸ˣˬ˶ ˶˷˞˩˫ˣ˧ ˸ˣ˰˷ ˸ˬˣ˰˪ ˶˸ˣ˧ ˸ˣˢˣ˟ˠ ˸ˣ˶˧ˢˬ- ˪ˣ˥ ˧ˬ˧ ˣ˲˴ˮ

ˢ˪˧˪ ˸ˣ˰˷˟-˪ˣ˥ ˧ˬ˧ ,ˢ˪˧˪ ˸ˣ˰˷-˧˷˧˷ ˫ˣ˧ ,˫ˣ˧ ˸ˣ˰˷-ˣ ˸˟˷ ˫ˣ˧ ˡ˥ˣ˧ˬ˟ ˸ˣˢˣ˟ˠ ˸ˣ˧ˣ˶˧ˢˬ ˣ˲˴ˮ

 ˢ˪˧˪ ˸ˣ˰˷˟- ˸˟˷ . 

˭˩ˣ ˸ˣ˶˧ˢˬˢ ˧ˠˣ˪˧˲ˣ ˫˧˰˦˵ˢ ˧˩˶ˣ˞ ˭˧˟ ˭ˣ˧ˬˡ˟ ˟˷˥˸ˢ˟ ,ˣ˸ˮˢ ˯˧˯˟ ˱˵˧ˢ˫˧ˮ , ˸˩˶˰ˬ ˸ˮ˧˥˟

 ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬˣ ˨˶ˡˢ ˧ˮ˧˧˲˞ˬ ˭˧˟ ˫˧˶˷˵ˢˡ˵ˬ˸˸  ˸ˣ˶˧ˢˬˢ ˧ˡˡˬ ˫˰ ˫˧˰˦˵˟˫ˣ˧ ˸ˣ˰˷˟- ˧ˬ˧

˪ˣ˥. 

ˢ ˭ˣˤˣ˥˞ˢ ˡˡˬ ˭˧˟ ˷˶˲ˢˢ ˣˮ˧ˢ ˢˤ ˶˵˥ˬ˟ ˭˥˟ˮ˷ ˸ˣ˶˧ˢˬˢ ˡˡˬ-85  ˭˧˟˪ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷

 ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ)delta1( ,˫ˣ˧ ˸ˣ˰˷˟-˪ˣ˥ ˧ˬ˧ . ˢ˪˟˦3.4 ˵˧˦˯˧˦˦˯ ˢˠ˧˴ˬ ˪˷ ˸˧˶ˣ˞˧˸ ˢ

ˢˤ ˶˦ˬ˶˲ . ˢ˧ˢ ˷˶˲ˢˢ ˡˡˬ ˰˴ˣˬˬ ˸ˣ˧˲˴˸ˢ ˪˩ ˧ˮ˲ ˪˰ ˧˩ ˸ˣ˞˶ ˭˸˧ˮ10 ˬ˵" ˷Ñ 12 ˬ˵"˷ ) ˸˧˦˯

˭˵˸(.  
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 ˢ˪˟˦3.1 .˫˩˶ˣ˞ ˧˲˪ ˶˵˥ˬˢ ˧˰˦˵ ˸ˣˠ˪˲˸ˢ ,˫˧ˮˣ˷ ˭ˬˤ ˧˩˸˥˟ 

˰˦˵ ˨˶ˣ˞ ,
"ˬ˵ 

% ˢ ˪˷ ˶˟˦˴ˬ˫˧˰˦˵ 

˫ˣ˧ ˸ˣ˰˷- ˧ˬ˧
˪ˣ˥ 

ˢ˪˧˪ ˸ˣ˰˷- ˧ˬ˧
˪ˣ˥ 

˫ˣ˧ ˸ˣ˰˷-
˷˧˷ 

ˢ˪˧˪ ˸ˣ˰˷-
˧˷˧˷ 

˫ˣ˧ ˸ˣ˰˷-
˸˟˷ 

ˢ˪˧˪ ˸ˣ˰˷-
˸˟˷ 

0-5 28.2 26.3 27.0 23.9 26.9 25.0 

5-10 64.4 65.4 64.0 67.6 63.7 63.5 

10-15 84.6 84.0 84.3 88.7 84.1 80.2 

15-20 91.0 91.0 91.0 95.8 90.7 88.5 

20-25 94.7 94.2 94.9 98.6 94.5 92.7 

25-30 95.7 95.5 96.1 98.6 95.6 94.8 

30-35 97.9 97.4 97.8 98.6 97.8 96.9 

35-40 98.4 98.1 98.3 100.0 98.4 97.9 

40+ 100.0 100.0 100.0 100.0 100.0 100.0 

˶˲˯ˬ ˫˧˰˦˵ 188 156 178 71 182 96 

 

 ˢ˪˟˦3.2 .˸ˣ˶˧ˢˬˢ ˧˷˶˲ˢ ˧˲˪ ˶˵˥ˬˢ ˧˰˦˵ ˸ˣˠ˪˲˸ˢ ,˫˧ˮˣ˷ ˭ˬˤ ˧˩˸˥˟ 

˥ˣˣ˦  ˧˷˶˲ˢ
˸ˣ˶˧ˢˬˢ ,

ˬ˵"˷ 

% ˫˧˰˦˵ 

˫ˣ˧ ˸ˣ˰˷-˧˪ˣ˥ ˧ˬ 
ˢ˪˧˪ ˸ˣ˰˷- ˧ˬ˧

˪ˣ˥ 
˫ˣ˧ ˸ˣ˰˷-
˷˧˷ 

ˢ˪˧˪ ˸ˣ˰˷-
˧˷˧˷ 

˫ˣ˧ ˸ˣ˰˷-
˸˟˷ 

ˢ˪˧˪ ˸ˣ˰˷-
˸˟˷ 

-30 -25 .5 .6 .6 1.4 1.1   

-25 -20 .5 .0 .6   1.6 1.0 

-20 -15 2.7 .6 2.2 1.4 1.6 1.0 

-15 -10 3.2 2.6 2.2 1.4 1.1 1.0 

-10 -5 3.2 3.8 2.8   3.3 1.0 

-5 0 8.5 2.6 9.0 7.0 7.7 3.1 

0-5 10.1 9.0 7.3 11.3 11.5 7.3 

5-10 17.0 12.2 16.3 8.5 13.7 8.3 

10-15 23.4 19.9 20.8 16.9 22.0 15.6 

15-20 14.9 18.6 18.5 26.8 10.4 18.8 

20-25 7.4 12.8 9.6 18.3 16.5 22.9 

25-30 4.8 9.6 5.1 7.0 3.8 8.3 

30-35 1.6 4.5 2.2 0 2.2 4.2 

35-40 1.1 1.9 1.1 0 1.1 3.1 

40+ 1.1 1.3 1.7 0 2.2 4.2 

ˢ˯"˩ 100.0 100.0 100.0 100.0 100.0 100.0 

˫˧˰˦˵ ˶˲˯ˬ 188 156 178 71 182 96 

 

 ˢ˪˟˦3.3 .˶˵˥ˬˢ ˧˰˦˵˟ ˸ˣ˶˧ˢˬˢ ˧˷˶˲ˢ ˸ˣ˧ˣˠ˪˲˸ˢ˪ ˸˴ˬˣ˸ˬ ˫ˣ˩˧˯ ,˫˧ˮˣ˷ ˭ˬˤ ˧˩˸˥˟ 

 ˷˶˲ˢ
˸ˣ˧ˣ˶˧ˢˬ 

% ˫˧˰˦˵ 

˫ˣ˧ ˸ˣ˰˷- ˧ˬ˧
˪ˣ˥ 

ˢ˪˧˪ ˸ˣ˰˷- ˧ˬ˧
˪ˣ˥ 

˫ˣ˧ ˸ˣ˰˷-
˷˧˷ 

ˢ˪˧˪ ˸ˣ˰˷-
˧˷˧˷ 

˫ˣ˧ ˸ˣ˰˷-
˸˟˷ 

˰˷ˢ˪˧˪ ˸ˣ-
˸˟˷ 

˧˪˧˪˷ 18.6 10.3 17.4 11.3 16.5 7.3 

 ˡ˰20 ˬ˵"˷ 65.4 59.6 62.9 63.4 57.7 50.0 

20-30 ˵ˬ"˷ 12.2 22.4 14.6 25.4 20.3 31.3 

 ˪˰ˬ30 ˬ˵"˷ 3.7 7.7 5.1 0.0 5.5 11.5 

ˢ˯"˩ 100.0 100.0 100.0 100.0 100.0 100.0 

˫˧˰˦˵ ˶˲˯ˬ 188 156 178 71 182 96 

 

 ˢ˪˟˦3.4 . ˧˶˵˧˰ˢ ˸ˣ˶˧ˢˬˢ ˡˡˬ ˪˷ ˸˧˶ˣ˞˧˸ ˢ˵˧˦˯˧˦˦˯- ˢ ˭ˣˤˣ˥˞ˢ ˡˡˬ ˭˧˟ ˷˶˲ˢˢ-85  ˪˷
 ˸˶˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˭˧˟˪ ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ)delta1( ,˫ˣ˧ ˸ˣ˰˷˟-˪ˣ˥ ˧ˬ˧* 

  ˡˡˬ˸ˣ˶˧ˢˬ ˰˴ˣˬˬ ˭ˣ˧˴˥ 
 ˸˧˦˯
˭˵˸ 

 ˨˶˰
˧˪ˬ˧ˮ˧ˬ 

 ˨˶˰
˧˟˶ˬ 

ˢ ˭ˣˤˣ˥˞ˢ ˡˡˬ ˭˧˟ ˷˶˲ˢ-85  ˢ˰˧˯ˮˢ ˸ˣ˧ˣ˶˧ˢˬ ˪˷
˸ˣˬˢ ˸ˣ˶˧ˢˬˢ ˭˧˟˪˸˶ ,˫ˣ˧ ˸ˣ˰˷˟-˪ˣ˥ ˧ˬ˧ 9.9 11.0 12.2 -26.0 43.0 

* ˪˰ ˯˯ˣ˟ˬ178 ˸ˣ˧˲˴˸ , ˷˧˟˩ ˰˦˵ ˶ˣ˟˰ ˶˷˞˩65 ,"˵ ˬ44.9-53.9 ˢ˶˯˥ ˢˡ˧ˡˬ ˢ˸˧ˢ 
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˫˩˶ˣ˞ ˧˲˪ ˫˧˰˦˵ˢ ˸ˣˠ˪˲˸ˢ ˸ˣ˶˧ˢˬ ˧˷˶˲ˢ ˧˲˪ ˫˧˰˦˵ˢ ˸ˣˠ˪˲˸ˢ 

  

  

  

  

 ˶ˣ˧˞3.1 .˞ ˧˲˪ ˶˵˥ˬˢ ˧˰˦˵ ˸ˣ˧ˣˠ˪˲˸ˢ ˪˷ ˸˧˪˞ˣˤ˧ˣ ˢˠ˴ˢ˸ˣ˶˧ˢˬˢ ˧˷˶˲ˢ ˧˲˪ˣ ˫˩˶ˣ , ˭ˬˤ ˧˩˸˥˟
˫˧ˮˣ˷. 
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˫˩˶ˣ˞ ˧˲˪ ˫˧˰˦˵ˢ ˸ˣˠ˪˲˸ˢ ˸ˣ˶˧ˢˬ ˧˷˶˲ˢ ˧˲˪ ˫˧˰˦˵ˢ ˸ˣˠ˪˲˸ˢ 

  

 
 

 ˶ˣ˧˞3.1 .˸ˣ˶˧ˢˬˢ ˧˷˶˲ˢ ˧˲˪ˣ ˫˩˶ˣ˞ ˧˲˪ ˶˵˥ˬˢ ˧˰˦˵ ˸ˣ˧ˣˠ˪˲˸ˢ ˪˷ ˸˧˪˞ˣˤ˧ˣ ˢˠ˴ˢ , ˭ˬˤ ˧˩˸˥˟
 ˫˧ˮˣ˷- ˨˷ˬˢ. 

 

  




























































































































