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 1   ǵ ֗Ǻ̬ Ǭǘ 

 

│ ≢─ ─ ⅛╠

⌐ ⅜ ⇔√ ⌐│ ⅜ ⌐ ┬ ⅜№╢≤™℮ ⌐ ∟ ⅜

⇔√ ─ ─ ⌐ ∆╢ ─ ה ╩ ∆╢↓≤╩ ≤∆╢⁹ 

⌐ ∆╢ ─ ╩ ⌐ ∆⁹ │ ≢ ⌂ ⌐≈™

≡ ⇔≡ ∆╢ ≢№╡ ╛ ─ ─ ⇔⅜ ⇔ ─

⅜ ↕╣╢╕≢─ ≢№╢⁹ 

│ ─ ┘ ─ ╩ ⇔√╙─≢№╡ ─ ╛

⌐≈™≡│ ╛⅛⌐ ∆╢╙─≤∆╢⁹ 

⌐ ╘─⌂™ ⌐≈™≡│ ה

⌐╟╢⁹ 

 

 

1.1- 1 ⌐ ∆╢ ה ─  

 

 

 1   ǵ ֗Ǻ̬ Ǭǘ 

1. ǵ  

│ 36 223 ┘ 11

156 ₈ ₉≤™℮⁹ ⌐ ≠⅝ ⌐ ⅜ ⇔√↓≤⌐╟╢

─ ┘ ╩ ⇔ ─ ╩ ╢√╘⌐ ⌂ ⌐≈™≡

─ ⅜≤╢═⅝ ╩ ╘

⅛≈ ⌂ │ ─ ⌂ ⌐╟∫≡ ─ ┘ ╩

⅛╠ ∆╢↓≤╩ ≤∆╢⁹ 

│ ₈ ₉≤™℮⁹ ⅛╠ 30km ⌐ ⇔≡⅔╡

⌐ ≠ↄ ה ─ ⌐│ ⇔⌂™╙──

₈ ₉≤™℮⁹ ≢─ ─ ⅛╠ ⌐ ⅜ ⇔

√ ⌐│ ⅜ ⌐ ┬ ⅜№╢≤™℮ ⌐ ∟ ─ ⌐ ℮

─ ⅛╠ ─ ה ╩ ∆╢√╘⌐ ╩ ∆╢⁹ 

 

 

1.1- 1 ⌐ ∆╢ ה ─  

 

 

 

─ ⌐╟╡

╩  

╩ ╕ⅎ≡ ╩

 

 

 

 

 

─ ≠↑╩  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ừ ─ ─ ≤ ─  

ừ ─  

ừ ─ ─ ╩ ╘╢↓≤⌐╟╡ ⅛≈

⌂ ─ ┘  

 

 

ừ ─  

ừ ─  

ừ ─ ⌐ ∂√ ─ ─  

OFC ≤ ─ ╩  

ừ ⌐⅔↑╢ ─ ה ─  

 

 

ừ ⌐ ⌂ ה ╩  

ừ ─ ⅎ

┼─ ⸗♬♃ꜞfi◓

┌ↄ  

 

 ⌐ ⇔

⅜ ╢═⅝ ה

─ ╩ ╘√╙─ 

─  
 

 ⌐ ⇔≡

─ ⅜≤╢

═⅝ ╩ ╘╢╙─ 

β │

⌐╟╡ ⌡─ ⅜

╘╠╣ ⅜ ∆╢ 

 
 

 ─ ─ ⌐ ∂

≡ ⌐ ╩ ⇔√

╙─ 

 

  

⌐ ≠⅝ ⅜ ∆

╢ ⌐ ∆╢ ⌂ ╩ ╘√ ⌂

⁹ 11 ⅜ ≢ ─

┘ ─ ╩ ╢√╘⌐ ⌂

╩  

 

 

ừ ─ ─ ≤ ─  

ừ ─  

ừ ─ ─ ╩ ╘╢↓≤⌐╟╡ ⅛≈

⌂ ─ ┘  

 

 

ừ ─  

ừ ─  

ừ ─ ⌐ ∂√ ─ ─  

OFC ≤ ─ ╩  

ừ ⌐⅔↑╢ ─ ה ─  

 

 

ừ ⌐ ⌂ ה ╩  

ừ ─ ⅎ

┼─ ⸗♬♃ꜞfi◓

┌ↄ  

 
 ⌐ ⇔

⅜ ╢═⅝ ה

─ ╩ ╘√╙─ 

─  
 

 ⌐ ⇔≡

─ ⅜≤╢

═⅝ ╩ ╘╢╙─ 

β │

⌐╟╡ ⌡─ ⅜

╘╠╣ ⅜ ∆╢ 

 
 

 ─ ─ ⌐ ∂

≡ ⌐ ╩ ⇔√

╙─ 

 

  

⌐ ≠⅝ ⅜ ∆

╢ ⌐ ∆╢ ⌂ ╩ ╘√ ⌂

⁹ 11 ⅜ ≢ ─

┘ ─ ╩ ╢√╘⌐ ⌂

╩  
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2. ǵר  

(1) ─ ⌐ ╢ ─ ≤⌂╢  

│ ─ ⌐ ╢ ─ ≤⌂╢╙─≢№╡ ─ ה

┘ ─ ה ₈ ─ ₉≤™℮⁹ ⌐ ≠™≡

⇔√╙─≢№∫≡ ┘ ⅜

∆╢ ≤ ∆╢↓≤⅜⌂™╟℮⌐ ⌐ ╩ ∫√ ≢ ↕╣√╙─≢№╢⁹

─ ─ ╛ ⌐≈™≡│ ╛⅛⌐ ∆╢╙─≤∆╢⁹ 

 

(2) ⌐⅔↑╢ ─ ≤─  

─ ─ ⌐ ∆╢ ⌐≈™≡│  2

⌐ ╢╒⅛ ⌐ ╘─⌂™ ⌐≈™≡│ ה

⌐ ╢╙─≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ╩  

 

 

 

 

 

 

 

 

─ ─

⌐ ∆╢ ⌐≈™≡
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 2   ǵḨ  

1. ǵᾍ ǲǫǋǭ 

ₒ 1ₓ 

│╙≤╟╡ ה ⌂≥ ₁⌂ ≢ ⇔≡™╢

⅛╠─ ─ ה ╩ ∆╢ 

⌐│ ─╒⅛ ↄ─ ⅜ ╕∫≡™╢⁹╕√ ⌐│ ↄ─ ⅜ ╕╢

↓≤⅜ ↕╣╢⁹↓╣╠─ ⌐™╢ ─№╢ ≡─ ╩ ⌐ ╩ ≡╢⁹ 

 

2. ǵϮϼ˗ ǲǫǋǭ 

ₒ 2ₓ 

─ ╛ ─ ┼─ ─ ─ ─√╘─

⌂≥ ─ ⌐ ∆╢ ╩ ⌐ ∆╢ 

─ ─ ⅛╠ ⌐⅔™≡╙ ↕╣√ ╩ ╗ ⱪꜟכⱶ ─

≤ ∕─ ⌐ ∆╢ ⌐╟∫≡ ─ ⌐ ⅜ ┬⅔∕╣⅜№╢↓

≤⅛╠ ─ ⌐ ∆╢ ╩ ⌐ ∆╢⁹ 

 

 

ₒ 3ₓ 

⌂ ⌐╙ ⌂ ה ╩ ⌐ ∆╢√╘

≤─ ⌐ ™ ↕╣√ ╩ ⇔ ─ ⌂ ⌐ ⇔≡ ה ⌂

╩ ∆╢ 

─ ≢│ ─ ⅜ ⅛╠⌂™↓≤ ─ ⅜ ⌐ ⌐ ╦╠⌂⅛

∫√↓≤⅜ ≤⇔≡ ↕╣≡™╢⁹∕↓≢ ─ ⌐ ⌂ ╩ ℮√╘─ ⌐

™ ≤ ╩ ∆╢≤≤╙⌐ ⅜ ≤∆╢ ╩ ∆╢ ⅜№╢⁹ ≢│

⌂ ╩ ╛⅛⌐ ∆╢√╘ ─ ≤ ⌐ ∆╢ ╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 2   ǵḨ  

1. ǵᾍ ǲǫǋǭ 

ₒ 1ₓ 

│╙≤╟╡ ה ⌂≥ ₁⌂ ≢ ⇔≡™╢

⅛╠─ ─ ה ╩ ∆╢ 

⌐│ ─╒⅛ ↄ─ ⅜ ╕∫≡™╢⁹╕√ ⌐│ ↄ─ ⅜ ╕╢

↓≤⅜ ↕╣╢⁹↓╣╠─ ⌐™╢ ─№╢ ≡─ ╩ ⌐ ╩ ≡╢⁹ 

 

2.  ǵϮϼ˗ ǲǫǋǭ 

ₒ 2ₓ 

─ ╛ ─ ┼─ ─ ─ ─√╘─

⌂≥ ─ ⌐ ∆╢ ╩ ⌐ ∆╢ 

─ ─ ⅛╠ ⌐⅔™≡╙ ↕╣√ ╩ ╗ ⱪꜟכⱶ ─

≤ ∕─ ⌐ ∆╢ ⌐╟∫≡ ─ ⌐ ⅜ ┬⅔∕╣⅜№╢↓

≤⅛╠ ╛ ⅜ ┼─ ⅜ ™↓≤⌂≥╩ ⇔ ─

⌐ ∆╢ ╩ ⌐ ∆╢⁹ 

 

ₒ 3ₓ 

⌂ ⌐╙ ⌂ ה ╩ ⌐ ∆╢√╘

≤─ ⌐ ™ ↕╣√ ╩ ⇔ ─ ⌂ ⌐ ⇔≡ ה ⌂

╩ ∆╢ 

─ ≢│ ─ ⅜ ⅛╠⌂™↓≤ ─ ⅜ ⌐ ⌐ ╦╠⌂⅛

∫√↓≤⅜ ≤⇔≡ ↕╣≡™╢⁹∕↓≢ ─ ⌐ ⌂ ╩ ℮√╘─ ⌐

™ ≤ ╩ ∆╢≤≤╙⌐ ⅜ ≤∆╢ ╩ ∆╢ ⅜№╢⁹ ≢│

⌂ ╩ ╛⅛⌐ ∆╢√╘ ─ ≤ ⌐ ∆╢ ╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ╩  
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3. ᾍꜘ̱Ѱǲǫǋǭ 

ₒ 4ₓ 

─ ≤⌂╢ ─ │ ─ ╘╢╙─⌐╟╢ 

⌐≈™≡│ ─ ─ ╩ ╕ⅎ≡ ⌐⅔™≡ ⅜ ╦╣≡™╢≤↓

╤≢№╢⅜ ≢│ ≢ ╠⅛⌐↕╣≡™╢ ╩ ™╢╙─≤∆╢⁹ 

 

ₒ 5ₓ 

│ ─ ≈─ ─

⌐ ∂≡ ⌂ ╩ ∆╢≤≤╙⌐ ╩ ∂╢ 

≢│ √⌐ 3 ≢─ ╩≤╢√╘─ ꜠ⱬꜟ ╩ ≢№╢⁹

≢│ ⌐ ╘╢ ≤─ ╙ ⇔⌂⅜╠

╛ ≤─ ╙ ╘≡ ─ ╛ ↕─꜠ⱬꜟ⌐ ∂√ ⌂ ╩

∆╢╙─≤∆╢⁹ 

 

ₒ 6ₓ 

⌐ ⌐ ≢⅝╢╟℮⌐ ⌐ ⌂ ה ╩ ∂╢ 

─ ≢│ ─ ≢№╢ 10km ╩ ⅎ╢ ≢│ ⌐╟╢ ⅜

⇔√⁹ ⌐╟╢ │ ⅛╠─ ⌐╟∫≡ ⌂╡ ─ ⌐│ ─

╩ ∆╢ │ ↄ ⱪꜟכⱶ⅜ ∆╢ ⌐ ⌐ ⅜ ≢⅝╢╟℮⌐∆╢

↓≤⅜ ≢№╢⁹ ≢│ ⌐ ⌐ ≢⅝╢╟℮⌐ ⌐ ╩ ∂╢⁹ 

4. ὑ˗ ǲǫǋǭ 

ₒ 7ₓ 

⌐ ╙ ™ ─ ╩ ∆╢⅜ ∕─ ─ ─ ⌐╟

╡ ⅜ ꜠ⱬꜟ⌐ ╪∞ ⌐╙ ≢⅝╢╟℮⌐ ╩ ∂╢ 

─ ≢─ ⌐╟╢ │ ⅛╠ 250km ⌐╕≢⌐ ╪∞↓≤⅜

↕╣≡™╢⁹ ≢│ ⌐ ╙ ™ ≢─

⌐ ⅎ ─ ─ ⌐╟╢ ┼╙ ≢⅝╢╟℮ ∆╢⁹ 

 

ₒ 8ₓ 

∆╢ │ ─ ≤─ ≤∆╢ 

─ ≢│ ─ ⅜ ≢№∫√√╘ ⅜ ⅝ↄ⌂∫√≤ ↕╣

≡™╢⁹∕─√╘ ≤─ ─ ה꜡♥╛ ⌐╟╡ ⇔√

─ ╩ ⅎ╢↓╣╠─ ⌐ ⇔≡╙ ─ ╩ ╕ⅎ ∆╢╙─≤∆╢⁹ 

 

 

3. ᾍꜘ̱Ѱǲǫǋǭ 

ₒ 4ₓ 

─ ≤⌂╢ ─ │ ─ ╘╢╙─⌐╟╢ 

⌐≈™≡│ ─ ─ ╩ ╕ⅎ≡ ⌐⅔™≡ ⅜ ╦╣≡™╢≤↓

╤≢№╢⅜ ≢│ ≢ ╠⅛⌐↕╣≡™╢ ╩ ™╢╙─≤∆╢⁹ 

 

ₒ 5ₓ 

│ ─ ≈─ ─

⌐ ∂≡ ⌂ ╩ ∆╢≤≤╙⌐ ╩ ∂╢ 

≢│ √⌐ 3 ≢─ ╩≤╢√╘─ ꜠ⱬꜟ ╩ ≢№╢⁹

≢│ ⌐ ╘╢ ≤─ ╙ ⇔⌂⅜╠ ╛

≤─ ╙ ╘≡ ─ ╛ ↕─꜠ⱬꜟ⌐ ∂√ ⌂ ╩ ∆╢╙─≤∆

╢⁹ 

 

ₒ 6ₓ 

⌐ ⌐ ≢⅝╢╟℮⌐ ⌐ ⌂ ה ╩ ∂╢ 

─ ≢│ ─ ≢№╢ 10km ╩ ⅎ╢ ≢│ ⌐╟╢ ⅜

⇔√⁹ ⌐╟╢ │ ⅛╠─ ⌐╟∫≡ ⌂╡ ─ ⌐│ ─

╩ ∆╢ │ ↄ ⱪꜟכⱶ⅜ ∆╢ ⌐ ⌐ ⅜ ≢⅝╢╟℮⌐∆╢

↓≤⅜ ≢№╢⁹ ≢│ ⌐ ⌐ ≢⅝╢╟℮⌐ ⌐ ╩ ∂╢⁹ 

4. ὑ˗ ǲǫǋǭ 

ₒ 7ₓ 

⌐ ╙ ™ ─ ╩ ∆╢⅜ ∕─ ─ ─ ⌐╟

╡ ⅜ ꜠ⱬꜟ⌐ ╪∞ ⌐╙ ≢⅝╢╟℮⌐ ╩ ∂╢ 

─ ≢─ ⌐╟╢ │ ⅛╠ 250km ⌐╕≢⌐ ╪∞↓≤⅜

↕╣≡™╢⁹ ≢│ ⌐ ╙ ™ ≢─ ⌐ ⅎ ─ ─ ⌐╟

╢ ┼╙ ≢⅝╢╟℮ ∆╢⁹ 

 

ₒ 8ₓ 

∆╢ │ ─ ≤─ ≤∆╢ 

─ ≢│ ─ ⅜ ≢№∫√√╘ ⅜ ⅝ↄ⌂∫√≤ ↕╣

≡™╢⁹∕─√╘ ≤─ ─ ה꜡♥╛ ⌐╟╡ ⇔√

─ ╩ ⅎ╢↓╣╠─ ⌐ ⇔≡╙ ─ ╩ ╕ⅎ ∆╢╙─≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 9 

   

 3   ǵ  

 

│ 42 ─ ⌐ ≠⅝ ⌐ ╩ ⅎ ─ ╛

─ ⇔ ⌐ ⇔≡ ╦╣≡™╢ ה ─ ה ─ ╩ ╕ⅎ≡

⌂ ⇔╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3   ǵ  

 

│ 42 ─ ⌐ ≠⅝ ⌐ ╩ ⅎ ─ ╛

─ ─ ⇔ ⌐ ⇔≡ ╦╣≡™╢ ה ─ ה ─ ╩

╕ⅎ≡ ⌂ ⇔╩ ℮⁹ 

╕√ ─ │ ⌐ ⇔≡│ 6 ─ 2 1 ─ ⌐╟╡

⅜ ╘╢₈ ₈ ─ ₉≤™℮⁹₉╩ ∆╢╙─≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≤─

╩  
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 4   ǵ  

─ ┘ │ ─ ╡⁹ 

1 │ ⅛╠ ⅜ ∆═⅝ ⅎ ╛ ∆═⅝ ⌐≈™≡─ ╩

╡ ⌐ ⅎ≡⅔ↄ√╘─╙─≢№╢⁹ 

2 9 ≈─ Ɽ♇◔כ☺│ ─ ⅎ⅛╠ ⌐⅔™≡ ─ ╡ ╗

⌐≈™≡ ⌂ ⌐≈⌂→╠╣╢╟℮ ∕─ ╛ ⌂≥─ ╩ ╘√╙─≢№╢⁹

Ɽ♇◔כ☺─ ╩ 1.4- 1⌐ ∆⁹ 

 

1.4- 1 ─  

  

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 4   ǵ  

─ ┘ │ ─ ╡⁹ 

1 │ ⅛╠ ⅜ ∆═⅝ ⅎ ╛ ∆═⅝ ⌐≈™≡─ ╩

╡ ⌐ ⅎ≡⅔ↄ√╘─╙─≢№╢⁹ 

2 9 ≈─ Ɽ♇◔כ☺│ ─ ⅎ⅛╠ ⌐⅔™≡ ─ ╡ ╗

⌐≈™≡ ⌂ ⌐≈⌂→╠╣╢╟℮ ∕─ ╛ ⌂≥─ ╩ ╘√╙─≢№╢⁹

Ɽ♇◔כ☺─ ╩ 1.4- 1⌐ ∆⁹ 

 

 

1.4- 1 ─  

 

 

 

 

 

 

 

 

 

 

 

 

╩  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

22   ≈≈── ⱤⱤ♇♇◔◔ככ☺☺  

הה   הה ╣╣  

 

    

 

  ≤≤   

ừ ⸗♬♃ꜞfi◓ ⌂≥─

⅛╠─ ⌂≥

≤⇔≡ ╘╢═⅝ ─  

ừ ─ ╛ ─  

  ⸗⸗♬♬♃♃ꜞꜞfifi◓◓  

 

  ┌┌ↄↄ   

 

  ──   

 

הה     הה

꜡꜡☺☺☻☻♥♥▫▫◒◒☻☻  

 

הה     

 

 

  ⅛⅛╠╠──   

ừ ⅛╠ ╛

┼─ ∆╢
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 5   ְ̃⁸ǵ ǯ ὡ ὑ 

1. ְ̃⁸ǵ  

(1)  

│ ─ ⌐ ⇔ 50.58km 31.20km │ 785.85

≢№╡ ⌐ ﬞ ≤ ⌐ ⅔╟┘ ⌐

∕⇔≡ ⌐ ╩│↕╪≢ ┘ ≤™∫

√ 12─ ╛ ≤ ⇔≡™╢⁹ 

 

(2) ≤─  

⅛╠ ╙ ™ │ ≢№╡ ┘ ─ ⅜ 50km

⌐ ∆╢⁹╕√ │ ⅛╠ 57km⌐ ∆╢⁹ 

∕─ ─ ≤ ─ │ ╕≢ 95km ╕≢

200km ╕≢ 220km ╕≢ 330km≤⌂∫≡™╢⁹ 

 

 

1.5- 1 ≤ ≤─  

 

 5   ְ̃⁸ǵ ǯ ὡ ὑ 

1. ְ̃⁸ǵ  

(1)  

│ ─ ⌐ ⇔ 50.58km 31.20km │ 785.85

≢№╡ ⌐ ﬞ ≤ ⌐ ⅔╟┘ ⌐

∕⇔≡ ⌐ ╩│↕╪≢ ┘ ≤™∫

√ 12─ ╛ ≤ ⇔≡™╢⁹ 

 

(2) ≤─  

⅛╠ ╙ ™ │ ≢№╡ ┘ ─ ⅜ 50km

⌐ ∆╢⁹╕√ │ ⅛╠ 57km⌐ ∆╢⁹ 

∕─ ─ ≤ ─ │ ╕≢ 95km ╕≢

200km ╕≢ 220km ╕≢ 330km≤⌂∫≡™╢⁹ 

 

 

1.5- 1 ≤ ≤─  
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(3) ─  

 

1.5- 1 ─  

                   

      
 

( 38°24õ 141°30õ) 

    173 ╗  

    52.4 kW 82.5 kW 

   
  ►ꜝfi  

 1,593 MW  2,436 MW  

   

  ►ꜝfi 

 
×368  

►ꜝfi 63 t  

×560  

►ꜝfi 96 t  

   

 

  

 

 

 

19.2 m 

9.8 m 

33.1 m 

 

31.4 m 

8.1 m 

 

22.8 m 

37.1 m 

 

37.8 m 

9.4 m 

   

   
  √≡  

   

  6.93 MPa 

 2.91×103 t/h  4.74×103 t/h  

  286ϴ 

 ⱦfiכ♃
  ↄ⇔ 3 4  ↄ⇔ 4  

  52.4 kW 1,500 rpm  82.5 kW 1,500 rpm  

   
  

 

3  

  585 MVA 22kV  920 MVA 17kV  920 MVA 20kV  

 45 5 29  62 3 19  6 3 17  

     

     
45 12 10  2 28  8 4 12  

     54 12 25  8 3  8 9 11  

 58 10 18  6 11 2  13 4 26  

 59  6  1  7 7 28  14 1 30  

 

(3) ─  

 

1.5- 1 ─  

                   

      
 

( 38°24õ 141°30õ) 

    173 ╗  

    52.4 kW 82.5 kW 

   
  ►ꜝfi  

 1,593 MW  2,436 MW  

   

  ►ꜝfi 

 
×368  

►ꜝfi 63 t  

×560  

►ꜝfi 96 t  

   

 

  

 

 

 

19.2 m 

9.8 m 

33.1 m 

 

31.4 m 

8.1 m 

 

22.8 m 

37.1 m 

 

37.8 m 

9.4 m 

   

   
  √≡  

   

  6.93 MPa 

 2.91×103 t/h  4.74×103 t/h  

  286ϴ 

 ⱦfiכ♃
  ↄ⇔ 3 4  ↄ⇔ 4  

  52.4 kW 1,500 rpm  82.5 kW 1,500 rpm  

   
  

 

3  

  585 MVA 22kV  920 MVA 17kV  920 MVA 20kV  

 45 5 29  62 3 19  6 3 17  

     

     
45 12 10  2 28  8 4 12  

     54 12 25  8 3  8 9 11  

 58 10 18  6 11 2  13 4 26  

 59  6  1  7 7 28  14 1 30  
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1.5- 2  

 

(4)  

│ ⌐ │ ⌐ ⇔ │ ⌐ ╩└⅛ⅎ≡™╢√╘⌐ ⌐

│ ─ ╩ ⇔≡™╢⁹ │ ─ ⅜

⇔ ╩ ⅎ≡ↄ╢ ⇔√ ⅜ ⅝ ─ ⅜ ↄ ⌐╟╢ ─

ⅎ ╖│ ⇔™⅜ │ ⌂™⁹ 

─ │ 2.8ϴ≢ ⅛╠ ⌐⅛↑≡│ ⅜ ╩ ∆╢≤⅝

⌐ ╩╙√╠∆↓≤⅜№╢⁹ │ ⌐⌂╢ │ ⌂ↄ ─ │ 27.2ϴ

≢№╢⁹ │ 13.2ϴ │ 1,444.0mm≤⌂∫≡™╢⁹ 22

  

1.5- 2  

 

(4)  

│ ⌐ │ ⌐ ⇔ │ ⌐ ╩└⅛ⅎ≡™╢√╘⌐ ⌐

│ ─ ╩ ⇔≡™╢⁹ │ ─ ⅜

⇔ ╩ ⅎ≡ↄ╢ ⇔√ ⅜ ⅝ ─ ⅜ ↄ ⌐╟╢ ─

ⅎ ╖│ ⇔™⅜ │ ⌂™⁹ 

─ │ 1.6ϴ≢ ⅛╠ ⌐⅛↑≡│ ⅜ ╩ ∆╢≤⅝

⌐ ╩╙√╠∆↓≤⅜№╢⁹ │ ⌐⌂╢ │ ⌂ↄ ─ │ 24.2ϴ

≢№╢⁹ │ 12.4ϴ │ 1,254.1 mm≤⌂∫≡™╢⁹ │  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♃כ♦  
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23  

─ ⌐│ ⌐╟∫≡ ─ ⅜ ⅝ↄ ∆╢↓≤

⅛╠ ┘ ─ ⌐≈™≡ 1.5- 2 ─ ╩ ⌐ ∆╢↓≤

⅜ ≤⌂╢⁹ 

 

1.5- 2 ∆═⅝  

  

  

 

  

 

 

 

 

  

 

 

⌐⅔↑╢ ┘ ─ ─ 1.5- 3 ⅛╠│ ─ ⅜

╠╣╢╙── ─ ╙ ⅝™↓≤⅜ ⅛╢⁹╕√ ⌐╟╢ ╙ ⅝™↓≤⅛

╠ ┘ ─ ─ ╩♃כ♦ ╕ⅎ≈≈ ─ ╩∆╖╛⅛⌐

⇔ ⌐ ↑√ ╩ ℮ ⅜№╢ 

 

 

1.5- 3 ⌐⅔↑╢ ─ ⅝ ─  

 

 

(5)  

▪  

24 12 1 ─ ≢│ ─ │ 1,063 ≢№╢⁹

∕─℮∟ ⌐ ꜜ► ─ ≤↕╣≡™╢ 40 ─ │ ─ 46.5%≢№

╢⁹∕─ ⌐ ≤⌂╢ ─№╢ 5 ─ │ 4.4% 65 ─

│ 19.4%≤⌂∫≡™╢⁹╕√ │ 9,178 ≤⌂∫≡™╢⁹ 

 

─ ⌐│ ⌐╟∫≡ ─ ⅜ ⅝ↄ ∆╢↓≤

⅛╠ ┘ ─ ⌐≈™≡ 1.5- 2 ─ ╩ ⌐ ∆╢↓≤

⅜ ≤⌂╢⁹ 

 

1.5- 2 ∆═⅝  

  

  

 

  

 

 

 

 

  

 

 

⌐⅔↑╢ ┘ ─ ─ 1.5- 3 ⅛╠│ ─ ⅜

╠╣╢╙── ─ ╙ ⅝™↓≤⅜ ⅛╢⁹╕√ ⌐╟╢ ╙ ⅝™↓≤⅛

╠ ┘ ─ ─ ╩♃כ♦ ╕ⅎ≈≈ ─ ╩∆╖╛⅛⌐

⇔ ⌐ ↑√ ╩ ℮ ⅜№╢ 

 

 

1.5- 3 ⌐⅔↑╢ ─ ⅝ ─  

 

 

(5)  

▪  

24 12 1 ─ ≢│ ─ │ 1,043 ≢№╢⁹

∕─℮∟ ≤⌂╢ ─№╢ 5 ─ │ 4.4% 65 ─

│ 19.4%≤⌂∫≡™╢⁹╕√ │ 9,178 ≤⌂∫≡™╢⁹ 

╕√ 17 ≢│ ⌐⅔↑╢ ⅛╠ 50km ─ │

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╩  

 

 

─ ╩  
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⌐⅔↑╢ ⅛╠ 50km ─ │ ≢ 63,595 ≢ 2,039

≤⌂∫≡™╢⁹ 

1.5- 3 ─  

  

H24  1,063  

 5  4.4  

 5 19  13.6  

 20 39  28.4  

 40 64  34.1  

 65  19.4  

  9,178  

50km H17  65,634  

  63,595  

  2,039  

│ 24 12 1 ─  

│ 24 9 ─ ⁹ 

⅛╠─ 50km ─ │ 17  

 

▬  

─ │ 107.3%≢№╡ ⅛╠─ ⅜ 103,746 ⅛╠─

⅜ 24,136 ≤ ↄ─ ⅜™╢⁹↕╠⌐ ≢ 2 ─ ⅜ ⌐ ╣≡⅔╡

╕≈╡│ ≢ 6 ─ ⅜№╢⁹ 

╩ ℮ ≢ ↓╣╠─ ╩ ∆╢ ⅜№╢⁹ 

 

1.5- 4 ─ 22  

  

 107.3  

  103,746  

  24,136  

1 ╙ ╙⇔≡™╢ │ ⌐ ╗⁹ 

22  

 

 

1.5- 5 ┼─ ≤ ╕≈╡─ 22  

  

 19,790  

  2,750  

  2,357  

  930  

 

 

≢ 63,595 ≢ 2,039 ≤⌂∫≡™╢⁹ 

 

1.5- 3 ─  

  

H24  1,043  

 5  4.4  

 5 19  13.6  

 20 39  28.4  

 40 64  34.1  

 65  19.4  

  9,178  

50km H17  65,634  

  63,595  

  2,039  

│ 24 12 1 ─  

│ 24 9 ─ ⁹ 

⅛╠─ 50km ─ │ 17  

 

▬  

─ │ 107.3%≢№╡ ⅛╠─ ⅜ 103,746 ⅛╠─

⅜ 24,136 ≤ ↄ─ ⅜™╢⁹↕╠⌐ ≢ 2 ─ ⅜ ╩ ╣≡⅔╡

╕≈╡ ה ╕≈╡ ╕≈╡ ─Ɑכ☺▼fi♩ │ ≢ 6

─ ⅜№╢⁹ 

╩ ℮ ≢ ↓╣╠─ ╩ ∆╢ ⅜№╢⁹ 

 

1.5- 4 ─ 22  

  

 107.3  

  103,746  

  24,136  

1 ╙ ╙⇔≡™╢ │ ⌐ ╗⁹ 

22  

 

1.5- 5 ┼─ ≤ ╕≈╡─ 22  

  

 19,790  

  2,750  

  2,357  

ה   930  

 

 

 

 

 

 

╩  
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2. ὡ ὑ 

(1) ─  

▪  

│ ─ ≢│

⌂≥─ ─ ⌐ ∂ ╘╠╣≡™╢ ᵑ ⁹ ─ ─ │ ─

╩ ╘√ │ ≤ ┌╣╢ ─ ⅜№╢√╘ ≢ ╛∆ ⅜№╢ ᵒ ⁹

─ ≢│ ╩ ╘√ ⅜≢⅝⌂™ ⅜ ™√√╘ ⌐╟╡

⅜ ↑ ⇔ ⌐│ ⅜ ↕╣√⁹↓─╟℮⌐ ─ ⅜

⇔⌂™ │ ⅜ ⌐ ↕╣╢ ᵓ ⁹ 

 

1.5- 4 ─ ─  

 

↕╣╢ ⌐│ ₁⌂ ⅜№╡ ↕╣╢ ╛ ┼─ ╙∕╣∙╣

⌂╢⁹ │ ⌂≥⅜ ↕╣≡ ↕╣╢ ⅜ ↄ ™≈ ≥─←╠

™─ ⅜ ↕╣╢⅛╩ ⌐ ∆╢↓≤│ ⇔™⁹╕√ ⌐ ™√ ⌐

─ ⅜ ╕╣≡ ⌐ ∆╢⌂≥ ⌐╟╢ │ ∏⇔╙ ⌂╙─≢│

⌂ↄ ≢№╢↓≤╩ ∆╢ ⅜№╢⁹ ≢ ⌐ ∆═⅝ ⌂

│ 1.5- 6─╙─⅜№╢⁹ 

 

1.5- 6 ≢ ⌐ ∆═⅝ ⌂  

  

  

 
131 8

 

 

2. ὡ ὑ 

(1) ─  

▪  

│ ─ ≢│

⌂≥─ ─ ⌐ ∂ ╘╠╣≡™╢ ᵑ ⁹ ─ ─ │ ─

╩ ╘√ │ ≤ ┌╣╢ ─ ⅜№╢√╘ ≢ ╛∆ ⅜№╢ ᵒ ⁹

─ ≢│ ╩ ╘√ ⅜≢⅝⌂™ ⅜ ™√√╘ ⌐╟╡

⅜ ↑ ⇔ ⌐│ ⅜ ↕╣√⁹↓─╟℮⌐ ─ ⅜

⇔⌂™ │ ⅜ ⌐ ↕╣╢ ᵓ ⁹ 

 

1.5- 4 ─ ─  

 

↕╣╢ ⌐│ ₁⌂ ⅜№╡ ↕╣╢ ╛ ┼─ ╙∕╣∙╣

⌂╢⁹ │ ⌂≥⅜ ↕╣≡ ↕╣╢ ⅜ ↄ ™≈ ≥─←╠

™─ ⅜ ↕╣╢⅛╩ ⌐ ∆╢↓≤│ ⇔™⁹╕√ ⌐ ™√ ⌐

─ ⅜ ╕╣≡ ⌐ ∆╢⌂≥ ⌐╟╢ │ ∏⇔╙ ⌂╙─≢│

⌂ↄ ≢№╢↓≤╩ ∆╢ ⅜№╢⁹ ≢ ⌐ ∆═⅝ ⌂

│ 1.5- 6─╙─⅜№╢⁹ 

 

1.5- 6 ≢ ⌐ ∆═⅝ ⌂  

  

  

 
131 8
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▬  

─ ⌐╟╢ ┌ↄ─ ⌐│ ─ 3≈⅜№╢⁹ 

ᵑ ⅛╠─ ─  

ᵒ ↕╣√ ╩ ╗ ⱪꜟכⱶ  

ᵓ ╛ ⌐ ⇔√  

 

╕√ ┌ↄ─ │ 1.5- 7─╟℮⌐ ↕╣╢⁹ 

 

1.5- 7 ┌ↄ─  

 
 

 
 

 

≢│ ⅛╠─ ⅜№╢↓≤⅛╠ ⌐ⱪꜟכⱶ⌐╟╢ ≤ ⇔

√ ⌐╟╢ ⌐ ⅜ ≤⌂╢⁹ ⌐ ꜜ► ─ ⌐╟╢ ┌ↄ╛

⌐ ⇔√ ⅛╠─ ┌ↄ⌐╟╢ ⌂ ┌ↄ⌐≈™≡ ∆╢ ⅜

№╢⁹ ┌ↄ─ ╩ 1.5- 5⌐ ∆⁹ 

 

 
 

1.5- 5 ─ ┌ↄ─  

 

 

 

 

 

 

 

▬  

─ ⌐╟╢ ┌ↄ─ ⌐│ ─ 3≈⅜№╢⁹ 

ᵑ ⅛╠─ ─  

ᵒ ↕╣√ ╩ ╗ ⱪꜟכⱶ  

ᵓ ╛ ⌐ ⇔√  

 

╕√ ┌ↄ─ │ 1.5- 7─╟℮⌐ ↕╣╢⁹ 

 

1.5- 7 ┌ↄ─  

 
 

 
 

 

≢│ ⅛╠─ ⅜№╢↓≤⅛╠ ⌐ⱪꜟכⱶ⌐╟╢ ≤ ⇔

√ ⌐╟╢ ⌐ ⅜ ≤⌂╢⁹ ⌐ ꜜ► ─ ⌐╟╢ ┌ↄ╛

⌐ ⇔√ ⅛╠─ ┌ↄ⌐╟╢ ⌂ ┌ↄ⌐≈™≡ ∆╢ ⅜

№╢⁹ ┌ↄ─ ╩ 1.5- 5⌐ ∆⁹ 

ⱪꜟכⱶ ┘ ⌐ ⇔√ ⌐╟╢ ┌ↄ╩ ∆╢ ≤⇔≡│

─ ™ ┼─ ─ ┼™ ─ ™ ┼─ ┘ ⅛╠─ ⅛╠

↨⅛╢↓≤⅜ ≢№╢⁹∕─ ─ ⅝ ╩ ⇔ ⅛╠№╢ ╩ ∫√

─ ⌐ ⇔≡ ╩ ∂╢↓≤≤⌂╢⁹ 

╕√ ─ ⌐╟╢ ┌ↄ⌐ ⇔≡│ ⅜ ↕╣√ ╩

∆╢╕≢⌐│ ⅜№╢√╘ ∕─ ⌐ ─ ─ ╩ ⇔

─ ╩ ∂╢↓≤≤⌂╢⁹ 

 
 

1.5- 5 ─ ┌ↄ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ⅎ

┘ ⌐≈™≡  
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(2) ≢ ↕╣╢ ┌ↄ─  

⌐⅔™≡ ↕╣╢ ┌ↄ─ ╩ ┌ↄ─ ↔≤⌐ 1.5- 8⌐ ∆╢⁹ 

 

1.5- 8 ⌐⅔™≡ ↕╣╢ ┌ↄ─  

   

  

 

 

 

10km

 

 

 

50km

 

 

 

50km

 

 

 

250km

 

 

(3) ⅜ ∆╢  

─ ≤∆╢ │ ⌐│ ╩ ∆╢↓≤≤∆╢⅜

─ ≢│ ⅜ ⌐ ╪∞↓≤⅛╠ ─ ─

─ ─ ⅜ ꜠ⱬꜟ⌐ ╪∞ ⌐╙ ≢⅝╢╟℮⌐∆╢⁹ 

─ ≤∕╣┼─ ⌐≈™≡│ ─ ⅜ ─ ╩ ≤∆╢ ⌐ ╢

│ ↄ│⌂™⅜ ╛ ꜜ► ─ ⅜ ≤⌂╢ ⅜№╡

│ ⌐ ⇔ ⌐ ⇔≡ ∆╢↓≤⅜ ≤⌂╢⁹╕√ ─ ╛

⌐╟∫≡│ ⌂ ╛ ⅜ ≤⌂╢ ⅜№╢⁹ 

╕√ ─ ─ ╛ ⌂≥─

─ ⅜ ⌂™ ≢╙ ⅜ ∂╢↓≤⅜ ↕╣╢⁹ 

╛ ₁⌂ ╛ ≤─ ─ ╙ ∆╢⁹ 

⌂⅔ ↓╣╠─ ╩ ⅎ╢ ⅜ ∆╢ │ ≢ ╘≡ ™╙──

─ ⌐ ∆╢ ה ⅜ ╖ √⌐ꜞ☻◒─ ╕╡⌂≥⅜ ╠⅛≤⌂∫√

⌐│ ╩ ∆≤≤╙⌐ ⌐ ∂≡ ─ ⇔╩ ℮↓≤≤∆╢⁹ 

 

 

(2) ≢ ↕╣╢ ┌ↄ─  

⌐⅔™≡ ─ ⌐╟╡ ↕╣╢ ┌ↄ─ ╩ ┌ↄ─ ↔≤

⌐ 1.5- 8⌐ ∆╢⁹ 

1.5- 8 ⌐⅔™≡ ↕╣╢ ┌ↄ─  

   

  

 

 

 

UPZ

30km

 

 

 

50km

 

 

 

50km

 

 

 

250km

 

 

 

(3) ⅜ ∆╢  

─ ≤∆╢ │ ⌐│ ╩ ∆╢↓≤≤∆╢⅜

─ ≢│ ⅜ ⌐ ╪∞↓≤⅛╠ ─ ─

─ ─ ⅜ ꜠ⱬꜟ⌐ ╪∞ ⌐╙ ≢⅝╢╟℮⌐∆╢⁹ 

─ ≤∕╣┼─ ⌐≈™≡│ ─ ⅜ ─ ╩ ≤∆╢ ⌐ ╢

│ ↄ│⌂™⅜ ─ ╛ ⌐╟∫≡ ╛ ꜜ► ─ ⅜

≤⌂╢ │ ⌐ ⇔ ⌐ ⇔≡ ∆╢↓≤⅜ ≤⌂╢⁹↕

╠⌐│ ⌂ ╛ ⅜ ≤⌂╢ ╙№╡℮╢⁹ 

╕√ ─ ─ ╛ ⌂≥─

─ ⅜ ⌂™ ≢╙ ⅜ ∂╢↓≤╙ ↕╣╢⁹ 

↕╠⌐ ╛ ₁⌂ ╛ ≤─ ─ ה꜡♥╛ ⌐

╟╡ ⇔√ ─ ╩ ⅎ╢↓╣╠─ ⌐ ⇔≡╙ ─ ╩ ╕ⅎ

∆╢⁹ 

 

 

 

 

 

 

─

╩ ╕ⅎ≡  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ╩ ╕

ⅎ  
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⌂⅔ ↓╣╠─ ╩ ⅎ╢ ⅜ ∆╢ │ ≢ ╘≡ ™╙──

─ ⌐ ∆╢ ה ⅜ ╖ √⌐ꜞ☻◒─ ╕╡⌂≥⅜ ╠⅛≤⌂∫√

⌐│ ╩ ∆≤≤╙⌐ ⌐ ∂≡ ─ ⇔╩ ℮↓≤≤∆╢⁹ 

 

(4) ⌐⅔↑╢  

─ ≢│ ⌂ ⅜≢⅝╢╟℮ ─ ╩ ─

⌐ ≠⅝ ∆╢⁹ 

▪ EAL  Emergency Action Level  

─ ≢│ ─ ⌐ ≠ↄ ≤⇔≡

─ ≈─ ⅜ ↕╣≡™╢⁹EAL │ ⌐⅔↑╢ ─

╩ ⅛≈ ⌐ ∆╢√╘ ⌐⅔↑╢ ╩ ∆╢

─ ─ ∂ ╘ ─ ─ ─ ─ ⌐ ≠⅝

╩ ∆╢ ≤⇔≡ ↕╣╢╙─≢№╢ 7  ─  ⁹

EAL │ ⌐ ─ ⌐ ∂≡ ↕╣╢ ⅜№╡ ⌂ ⅜ ╦╣

╢↓≤≤⌂∫≡™╢⁹ 

 

▬ OIL  Operational Intervention Level  

OIL │ ┼─ ─ ⌐ ─ ╩ ∆╢√╘─ ╩

∆╢ ─ ≢ ╛ ─ ─ ─ ⌐⅔™

≡ ⌂ ≢ ↕╣╢⁹ ≢│ 2 ─ ⌐⅔™≡ ∆╢OIL ╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ≤⇔≡

EAL ┘OIL ⌐≈™≡

╩ √⌐  
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 6   ֺʺ̱ǵ☻Ҋǯ ҵẎ  

 

⅜ ╩ ∆╢⌐№√╡ ה ∆╢ ≤⇔≡│ ┘

⌂

ⱱ♥ꜟ ─ ה ╛ ⅜№╢⁹ 

╛ ─ ┘ ⌐≈™≡│ │ ╩

∆╢⅜ ─ ⌐ ╖ ≤ ⇔ ╘╢↓≤≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 6   ֺʺ̱ǵ☻Ҋǯ ҵẎ  

 

│ ╛ ⅜∕╣∙╣─ ╛ ╩ √∆↓≤≢⅔ ™⌐

™ ™ ה ⇔≡ ⌐ ∆╢↓≤⅜≢⅝╢⁹ │∕╣∙╣⅜ ⌂ ╩ ∫

≡™╢⁹ ╠─ ╩ ∆╢≤≤╙⌐ ─ ─ ╙ ⇔ ∞↑≢⌂ↄ ⌐⅔™

≡╙⇔∫⅛╡ ⅎ≡⅔ↄ↓≤⅜ ≢№╢⁹ 

 

│ 5 ─ ⌐ ≠⅝ ─ ╩ ∆╢

≤⇔≡ ┘⌐ ─ ┘ ╩ ⅛╠ ∆╢√╘

┘ ─ ╩ ≡ ╩ ∆╢⁹ 

╕√ 5 │ ─ ⌐ ≠⅝

┘ ─ ─√╘⌐ ⌂ ╩ ∏╢↓≤ ⌐╟╡ ⌐≈™≡─

5 1 ─ ╩ ∆╢⁹ 

 

│ ─ ≢№╢ ─ ⌐ ⌂ ╩ ∆╢↓≤ ┘

⌐≈™≡ ⅝⌂ ╩ ∆╢⁹⇔√⅜∫≡ │ │ ─

⌐ ≠⅝ ─ ─ ⌐ ⇔ ─ ╩ ∏╢≤≤╙⌐ ─

─ ┘ ─ ⌐ ⇔ ╩╙∫≡ ⌂ ╩ ∏╢⁹ 

 

┘ ─ ∆═⅝ ╕√│ ─ │ ₒ ₓ╩

⌐ ─≤⅔╡≤∆╢⁹ 

 

1. ְ̃⁸֗ǺὟḜ  

 

 1 ┘ ⌐ ∆╢ ⌐ ∆╢↓≤ 

 2 ─ ה ┘ ─ ⌐ ∆╢↓≤ 

 3 ─ ⌐ ∆╢↓≤ 

 4 ─ ┘ ⌐ ∆╢↓≤ 

 5 ⌐ ∆╢ ─ ┘ ⌐ ∆
╢↓≤ 

6 ⸗♬♃ꜞfi◓─ ┘ ⌐ ∆╢↓≤ 

 7 ─ ⌐ ∆╢↓≤ 

8 ┌ↄ ⌐ ∆╢↓≤ 

9 ─ ⌐ ∆╢↓≤ 

10 ─ ┘ ⌐ ∆╢↓≤ 

11 ─ ─ ⌐ ∆╢↓≤ 

12 ┘ ─ ⌐ ∆╢↓≤ 

13 ⌐ ∆╢ ─ ┘ ⌐ ∆╢↓≤ 

14 ⌐ ∆╢ ─ ⌐ ∆╢↓≤ 

15 ─ ⌐ ∆╢↓≤ 

16 ─ ⌐ ∆╢↓≤ 

17 ─ ⌐ ∆╢↓≤ 

 

ₒ

ₓ ┘

₡ ₢╩

╕ⅎ √⌐  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 21 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1 ─ ה ⌐ ∆╢↓≤ 

 2 ─ ⌐ ∆╢↓≤ 

 3 ─ ⌐ ∆╢↓≤ 

 4 ⸗♬♃ꜞfi◓ ה ─ ⌐ ∆╢↓≤ 

 5 ─ ⌐ ∆╢↓≤ 

 6 ⌐ ∆╢ ⌐ ∆╢↓≤ 

 7 ⌐ ∆╢ ─ ┘ ⌐ ∆╢↓≤ 

 8 ─ ⌐ ∆╢↓≤ 

 9 ─ ┘ ⌐ ∆╢↓≤ 

10 ─ ה ⌐ ∆╢↓≤ 

11 ─ ה ⌐ ∆╢↓≤ 

12 ─ ┼─ ⌐ ∆╢↓≤ 

13 ─ ⌐ ∆╢↓≤ 

14 ⌐ ∆╢ ┘ ⌐ ∆╢↓≤ 

15 ⸗♬♃ꜞfi◓⌐ ∆╢↓≤ 

16 ─ ┘ ┘⌐ ─
⌐ ∆╢↓≤ 

17 ┘ ─ ⌐ ∆╢↓≤ 

18 ⌐ ∆╢↓≤ 

19 ─ ┘ ⌐ ∆╢↓≤ 

20 ─ ⌐ ∆╢↓≤ 

21 ─ ⌐ ⌂ ─ ⌐ ∆╢↓≤ 

22 ─ ⌐ ∆╢ ┘ ⌐ ∆
╢↓≤ 

 

2. ὑ᷂  

 

1 ⌐ ∆╢ ─ ⌐ ∆╢↓≤ 

2 ─ ⌐ ∆╢ ⌐
∆╢↓≤ 

 3 ⌐⅔↑╢ ─ ⌐ ∆╢↓≤ 

 4 ─ ─ ™⌐ ∆╢↓
≤ 

5 ⅜ ∂√ ⌐ ∆╢ ┼─ ⌐ ∆╢↓≤ 

 
 1 ─ ≤ ⌐ ∆╢↓≤ 

 2 ─ ⌐ ∆╢↓≤ 

 3 ≤─ ⌐ ∆╢↓≤ 

 
1 ─ ┘ ─ ⌐ ∆╢↓≤ 

 2 ─ ┘ ⌐ ∆╢↓≤ 

3 ─ ה ⌐ ∆╢ ה ⌐ ∆╢↓≤ 

  1 ─ ┘ ─ ⌐ ∆╢↓≤ 

 
 

 1 ─ ≤ ⌐ ∆╢↓≤ 

 2 ─ ⌐ ∆╢↓≤ 

 3 ≤─ ⌐ ∆╢↓≤ 
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 1 ─ ─ ⌐ ∆╢
┘ ⌐ ∆╢↓≤ 

2 ⌐⅔↑╢ ┼─ ה ┘
⌐ ∆╢↓≤ 

 
(  

)  
 1 ─ ⌐ ∆╢↓≤ ╗  

 

 1 ⌐⅔↑╢ ┘ ─ ┘⌐ ─ ─ ⌐
∆╢↓≤ 

 2 ┘ ∕─ ╩ ≤∆╢ ⌐⅔↑╢
⌐ ∆╢↓≤ 

 3 ⌐ ∆╢ ┘ ⌐ ∆╢↓≤ 

 4 ⌐ ∆╢ ─ ⌐ ∆╢↓≤ 

 

 1 ─ ┘∕─ ─  

2 ( ⌐№∫≡│⁸ ⇔√ ⌐╟╢ ⌐
╢) ─ ┘ ה ה ┘⌐

⌐ ∆╢ ─ ┼─ ה ⌂  

3 ─ ⅜ ↕╣╢≤⅝╛ ⌐⅔↑╢ ⌐ ∆
╢ ─ ╛∕─ ─  

 

 1 ⌐⅔↑╢ ─√╘ ─ ╩
╢↓≤ 

 2 ⌐⅔↑╢ ─ ⌐ ⌂ ╩ ∏╢↓≤ 

 3 ⌐ ∆╢↓≤ 

 
 

 1 ─ ┌ↄ ─ ⌐ ∆╢↓≤ 

 

3.  

 

 1 ⌐⅔↑╢ ┘ ─√╘─ ⌐ ∆
╢↓≤ 

 2 ⌐⅔↑╢ ⌐ ∆╢↓≤ 

 3 ⌐⅔↑╢ ⌐ ∆╢↓≤ 

 

4. ὑЏВ  

 
פֿ  

 1 ┘ ─ ─ ⌐ ∆╢↓≤ 

 
פֿ  

1 ⌐⅔↑╢ ⌐ ∆╢↓≤ 
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 פֿ
( )  

 1 ⌐ ↄ ─ ™ ─ ⌐ ∆╢↓≤ 

 2 ◦☻♥ⱶ─ ⌐ ∆╢↓≤ 

 3 ⌐ ╩ ↕∑╢√╘─ ╩ ⌐ ∆╢
↓≤ 

 4 ╩ ↑√ ─ ⌐ ∆╢↓≤ 

 5 ┘ ⌐⅔↑╢ ⌐≈™≡⁸ ⁸
┘ ≤─ ⌐ ∆╢↓≤ 

 6 ─ ┘ ─ (

) ⌐ ∆╢↓≤ 

 7 ┤ↄ∕℮─ ┘ ⌂ ─ ⌐ ∆╢↓≤ 

 ה▫♥ה▫♥ה♯◄
◖ Ⱶ ꜙ ♬ ◔  כ
◦ ꜛ fi ☼  פֿ
 ה▫♥ה♯◄פֿ
♥ ▫ ה ♪ ◖ ⸗ 
( )  
K D D I  פֿ
( )  

1 ⌐ ↄ ─ ™ ─ ⌐ ∆╢↓≤ 

 2 ◦☻♥ⱶ─ ⌐ ∆╢↓≤ 

 3 ⌐ ╩ ↕∑╢√╘─ ─ ⌐ ∆╢
↓≤ 

 4 ╩ ↑√ ─ ⌐ ∆╢↓≤ 

 5 ┘ ⌐⅔↑╢ ⌐≈™≡⁸ ⁸
┘ ≤─ ⌐ ∆╢↓≤ 

 
 

 1 ⌐ ∆╢↓≤ 

 2 ─ ┘ ⌐ ∆╢↓≤ 

 3 ─ ─ ⌐ ∆╢↓≤ 

 4 ─ ┘ ⌐ ∆╢↓≤ 

 5 ∕─ ⌐ ⌂ ⌐ ∆╢↓≤ 

 
( )  

 1 ─ ⌐ ∆╢↓≤ 

 פֿ
( )  

 1 ─ ⌐ ∆╢↓≤ 

 
 

(
Ⱪ꜡♇◒ )  

1 ⌐⅔↑╢ ─ ⁸
─ ⁸ ┘⌐ ─ ⌐ ∆╢↓≤ 

 2 ⌐⅔↑╢ ⅛╠─
─ ┘ ─ ─ ⌐ ∆╢↓≤ 

 3 ⌐⅔↑╢ ─ ⁸
⌐ ∆╢↓≤ 

 4 ─ ⁸
⁸ ─ ⌐ ∆╢↓≤ 

 

5. ὑ᷂ ЏВ  

 פֿ
פֿ  
פֿ ♥꜠ⱦ  
פֿ  
ⱨ◄ⱶ◄פֿ  

 1 ─ ⌐ ∆╢↓≤ 

 
 

♩ ꜝ ♇ ◒  
 1 ⌐⅔↑╢ ─♩ꜝ♇◒ ⌐ ∆╢↓≤ 
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6. ό 

 

 1 ╩ ∏═⅝ ┘∕─ ─ ┘⌐
⌐ ∆╢↓≤ 

 2 ⌐ ∆╢ ┘ ─ ⌐ ∆╢↓≤ 

 3 ╡ ─ ┘ ⌐ ∆╢↓≤ 

 

 

 

 

7. ЏВ ᶧ̱ 

 

 

 1 ─ ⌐ ∆╢ ⌐ ∆╢↓≤ 

 2 ─ ∕─ ─ ⌐ ≠
ↄ ⌐ ∆╢↓≤ 

 3 ⌐⅔↑╢ ─№∫ ⌐ ∆╢↓≤ 

 
╖╛⅞  

1 ─ ─ ⌐ ∆╢↓≤
─ ─ №∫∑╪

 

2 ─ ⌐ ∆╢↓≤ 

3 ⌐⅔↑╢ ┘ ─  

 
 

 1 ⌐⅔↑╢ ⌐ ∆╢↓≤ 

 
 

 1 ─ ≤ ⌐ ∆╢↓≤ 

 2 ─ ⌐ ∆╢↓≤ 

∕ ─ ─   1 ∕╣∙╣─ ⌐ ∂√ ─ ⌐ ∆╢↓≤ 

 

8. ԍἧҘ˗  

 פֿ

1 ─ ⌐ ∆╢↓≤ 

2 ┘ ┼─ ⌐ ∆╢↓≤ 

3 ⌐ ∆╢ ה ⌐ ∆╢↓≤ 

4 ┘ ─ ⌐ ∆╢↓≤ 

5 ─ ⌐ ∆╢↓≤ 

6 ⸗♬♃ꜞfi◓⌐ ∆╢↓≤ 

7 ┘ ─ ∆╢ ⌐ ∆╢ ⌐
∆╢↓≤ 
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 7   ԍἧҘ ̱Ѱ ǵ ρ 

│ ⌐ ╩ ⇔ ₒ ₓ╩

∆╢≤≤╙⌐ ─ ┘ ⌐⅔↑╢ ⌂ ─ ⌐ ⇔

≡ ─ ⌂≥ ⅛╠ ╩ ╢╙─≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ≠↑ ┘

⌂≥─ ⅛╠

╩ ╢↓≤⌐≈™≡ √⌐
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 7   ⁸ǵ Ҳ̱Ѱ 

1. ὡᾍ Ҳ̱Ѱ 

│ ─꜠ⱬꜟ⌐ ∂√ ╩ ⌐ ℮√╘ ─ ╩ ∆

╢⁹⌂⅔ ─ ⌂ ⌐≈™≡│ ─ ╩ ╕ⅎ⌂⅜╠ ⌂ ╩ ⇔

╩ ╘╢╙─≤∆╢⁹ 

 

1.7- 1 ─ ≤  

 

 
  

 

 

 

 

10

1

 

 

 

 

 

 

 10

1

 

 

 

 

 

 

 

15

 

 

 

 

 

 

 

 

 

 

 

 

 

 8   ⁸ǵ Ҳ̱Ѱ 

1. ὡᾍ Ҳ̱Ѱ 

≢│ ⅜ ⇔ │ ∆╢⅔∕╣⅜№╢ ⌐⅔™≡ ─

╙ ⇔⌂⅜╠ ╩ ℮√╘─ ⌐≈™≡ ╘╢⁹ 

 

(1)  

⌐⅔™≡ ⅜ ⇔√≤⅝│ ─ ╩╙∫≡ ∆╢⁹ 

 

1.8- 1 ─ ≤  

 

 
   

 

 

 

   

 

 

 

   

 

 

 

  
 

 

 

(2) ─  

⅜ ⇔√≤⅝│ ⅜ ⇔ ┘

─ ─ ╩ ∆╢⁹╕√ ⌐╟╡ ╩ ↑√ ┘

⅜ ╠ ┘ ─ ⌐ ╘╢⁹ 

⌂⅔ │ ⅜ ∆╢ ┘

╙ ≤∆╢⁹ ⅜ ∆╢⁹ 

 

 

 

─ ⌐ ™ ─

 

ₒ

ה ₓ ╩

╕ⅎ  
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(*)  

 

*  

*  

 

(3)  

( ₈ ₉≤™℮⁹)│ ⅜ ⇔√≤⅝₈

₉⌐ ≠⅝ ⇔ ─ ┘ ╩ ⌐ ∆╢⁹

  2- 4  

 

▪  

│ ≤⇔≡ ⌐ ∆╢⁹ 

 

▬  

 
(*)  

 

*  

*  

 

►  

 

 

 

 

 

 

 

 

 

1.8- 1 ─  

 

◄  

ᵑ ⌐⅔↑╢ ─ ┘  

ᵒ ⌐ ⌂ ─  

ᵓ ─ ⅜ ↕╣╢ ┼─ ┘  

  

⅜ ∆╢  

  ⅜ ∆╢  

 

 

 

  

 

         

        ╕∟≠ↄ╡  
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ᵔ ∕─ ─ ┘ ⌂  

 

○  

│ ⌐ ∂ ⌐ ─ ╩ ∆╢⁹ 

 

◌  

─ │

┘ ⅜ ℮⁹ 

 

◐  

│ ⅜ ─ ⌐ ⌂ ╩ ⅎ╢≤ ╘╠╣╢ │ ⅜

∆╢⅔∕╣⅜№╢≤ ╘╠╣╢ │ ∕─ ╩ ⌐ ∆╢⁹↓─ ╩ ↑√ │

∆╖╛⅛⌐ ╩ ∆╢⁹ 

 

◒  

│ ⌐ ∂≡ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

◔  

₈ ₉≤™℮⁹ │ ╟╡ ⅜№∫√ ⌐

∆╢⁹╕√ ⅜ ↕╣≡™⌂™ ≢╙ ⅜ ≢№╢≤ ⇔√≤⅝│

∆╢↓≤⅜≢⅝╢⁹ 

ᵑ │ ≤⇔≡ ⌐ ∆╢⁹ 

ᵒ │ ─ ╩ ┘╕∟≠

ↄ╡ ╩ ≤∆╢⁹ 

ᵓ ⌐ ╢ │ ─ ┘╕∟≠ↄ╡ ⅜ ℮⁹ 

ᵔ │ ╩ │ ⇔√ ∟⌐ ⌐ ∆╢⁹ 

 

◖  

│ ⅜№╢≤ ⇔√≤⅝ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

(4)  

│ ─ ⌐₈ ₉⌐ ≠⅝ ╩ ⇔

⌂ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 29 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵑ ⌐⅔™≡ ⅜ ⇔√≤⅝ 

ᵒ

 

ᵓ∕─ ⅜ ≤ ╘╢≤⅝ 
  2- 2  

  2- 3  

 

▪  

≤⇔≡ ⌐ ∆╢⁹ 

⌂⅔ ─ ⌐╟╡ ⅜ ≢⅝⌂™ ⌐ ∫√ │ ╛⅛⌐ ─

╩ ⇔ ≤⇔≡ ∆╢⁹ 

 

▬  

╩ │ ⇔√≤⅝│ ─ ⌐ ⇔ ╛⅛⌐ ╩ ℮⁹ 

ᵑ ⌐ ∆╢  

ᵒ ╩ ∂√ ┼─  

 

►  

 

1.8- 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

● ☻  
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◄  

ᵑ ╩ ╩ ┘ ╩

≤∆╢⁹⌂⅔ │ ⅜ ╩ ⇔ ∕─ │

17 46 ⌐ ╘╢ ─ ⌐╟╢⁹

⅜ ─ │ ╩ ≤⇔

⌐ ╘╢ ⌐╟╡ ∆╢⁹ 

ᵒ ─ ∆╢ ┘ ╩ ≤∆╢⁹ 

ᵓ ┘ ─ │ ≢№╠⅛∂╘ ∆╢⁹ 

 

1.8- 2 ─  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

●☻  

 

 

 

 

 

 

  

 

  

 

 

  

 

  

 

  

 

  

  

 

 

  

 

 

 

  

 

 

 

●☻  

 

 

 

 

 

 

 

○  

│ ┘ ╩╙∫≡ ⇔ ⌐⅔↑╢

≤⇔≡ ⌐ ∆╢ ⌂ ⌐≈™≡ ∆╢⁹ 

⌂⅔ │ ⌐ ∂ ┘ ─ ╛ ⌐ ╩

╘ ╩ ╢↓≤⅜≢⅝╢╙─≤∆╢⁹ 

ᵑ │ ⅜ ⌐ ∂≡ ⇔ ∕─ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 31 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵒ │ ≤⇔≡ 4 ≤∆╢⁹ 

ᵓ │ ─ ⌐≈™≡ ∆╢ ⅜№╢ │ ─ ╩

↑ ≢ ∆╢ ╩ ⇔ ↓╣╩ ∆╢⁹ 

ᵔ ─ │ ⌐ ╢ ─ ┘ ─ ┘

⌐ ─ ╩ ≤⇔ ⅔⅔╗⌡ ─≤⅔╡≤∆╢⁹ 

a. ─ ⌐ ∆╢↓≤ 

b. ∕─ ⌐ ∆╢ ┘ ─ ⌐ ∆╢↓≤ 

c. ─ ┘ ⌐ ∆╢↓≤ 

d. ─ ⌐ ∆╢↓≤ 

e. ⌐ ∆╢ ⌐ ∆╢↓≤ 

f. ⌐ ∆╢ ┘ ⌐ ∆╢↓≤ 

g. ─ ⌐ ∆╢↓≤ 

h. ⌐ ∆╢ ┘ ⌐ ∆╢↓≤ 

i. ∕─ ─ ⌐ ∆╢↓≤ 

 

◌  

ᵑ  

─ │ ─≤⅔╡≤∆╢⁹ 

 

1.8- 3 ─  

 ⅜ ∆╢  

  ⅜ ∆╢  

 
 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

ᵒ  

│ │ ≤ ⅜ ≢№╢

│ ─ ╩ ⇔≡ ╩ ↄ↓≤⅜≢⅝╢⁹ 

ᵓ ה ─ ─  

┘ │ №╠⅛∂╘ ⌐№╢ ─℮∟⅛╠ 3 ╩ ⇔

╩ ╘ 1 ╩ ⌐ ∆╢╙─≤∆╢⁹⌂⅔ │

⌐ ∂ ┘ ⌐ ─ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

ᵔ ┼─ ─  
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│ ─ ╩ ↑ ─ ⌐ ⇔ ⅜№╢

─ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

 

ᵕ  

─ │ ⅔⅔╗⌡ ─≤⅔╡≤∆╢⁹ 

a. ─ ⌐ ∆╢↓≤ 

b. ☿fi♃כ─ ┘ ⌐ ∆╢↓≤ 

c. ─ ┘ ⌐ ∆╢↓≤ 

d. ─ ⌐ ∆╢↓≤ 

e. ┘ ≤─ ⌐ ∆╢↓≤ 

f. ┘ ─ ⌐ ∆╢↓≤ 

g. ┼─ ⌐ ∆╢↓≤ 

h. ┼─ ┘ ⌐ ∆╢↓≤ 

i. ⱪ꜠☻ꜟכⱶ ─ ┘ ⌐ ∆╢↓≤ 

j. ─ ⌐ ∆╢↓≤ 

k. ∕─ ─ ⌐ ⌂  

 

◐  

ᵑ  

⌐ ┘ ╩ ⅝ ⌐№╢ ╩ ┘

⌐№╢ ╩ ⌐№╢ ─ ⅛╠ ⅜ ⇔√ ╩ ≤⇔

₈ ₉⌐ ╘╢ ╩ ∆╢⁹ 

  2- 2  

ᵒ ─  

a. ─  

│ ⅜ ∆╢ ⌐⅔™≡ ─ ⅜ ⇔ ─

⅜ ≢№╢≤ ╘√ ⌐ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

b. ─  

│ ─ ≤ ⌐ ⌐ ╩ ⇔ ⌐⅔↑╢

┘ ╩ ∆╢⁹ 

 

◒  

ᵑ  

│ ≤⇔≡ ≤∆╢⁹ 

ᵒ  

⅜ ≢№╢≤ ⇔√ ⅜ ↕╣≡™⌂™ ≢╙
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₈ ₉≤™℮⁹ ╩ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

│ ╩ │ ⇔√≤⅝│ ∟⌐ ⌐ ∆╢⁹ 

ᵓ  

╩ ┘ ╩ ⌐№╢ ╩

─ ⅛╠ ⅜ ⇔√ ╩ ≤⇔ ₈

₉⌐ ╘╢ ╩ ∆╢⁹ 

 

1.8- 4 ─  

  

   

  ☿fi♃כ    

 

ᵔ  

│ ┘ ╩╙∫≡ ∆╢⁹ 

ᵕ  

a. ∕─ ≤─ ─ ⌐ ∆╢↓≤ 

b. ─ ┘ ⌐ ∆╢↓≤ 

c. ⌐ ∆╢ ⌐ ∆╢↓≤ 

d. ─ ⌐ ∆╢↓≤ 

e. ∕─ ─ ⌐ ∆╢↓≤ 

ᵖ  

a.  

─ │ ─≤⅔╡≤∆╢⁹ 

 

    1.8- 5 ─  

  

  

 ╕∟≠ↄ╡  

   ╕∟≠ↄ╡   

 

b.  

ה ─ ⌐ ∆╢↓≤ 

ה ☿fi♃כ─ ┘ ⌐ ∆╢↓≤ 

ה ─ ┘ ⌐ ∆╢↓≤ 

ה ─ ⌐ ╢ ─ ⌐ ∆╢↓≤ 

ה ┘ ≤─ ⌐ ∆╢↓≤ 
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ה ─ ⌐ ∆╢↓≤ 

─⧵ה ─ ─ ⌐ ⌂  

ᵗ ─  

a. ─  

│ ─ ⅜ ≢ ⌐⅔™≡ ─ ⅜ ⇔

─ ⅜ ≢№╢≤ ╘√ ⌐ ─ ╩ ∆╢↓≤⅜

≢⅝╢⁹ 

b. ─  

│ ─ ⌐≈™≡ ⅜№╢≤ ╘╢ │

─ ⌐ ⇔ ╩ ∂╢╟℮ ∆╢↓≤⅜≢⅝╢⁹ 

c. ─  

│ ─ ≤ ⌐ ⌐ ╩

∆╢⁹ 

 

◔  

ᵑ ┘  

₈ ₉≤™℮⁹ │ ⌂ │ ─

⌐⅔↑╢ ╩ ∆╢√╘ ⅜ ≢№╢≤ ⇔√≤⅝⌐

⇔ ⅜ ⇔√≤⅝⌐ ∆╢⁹ 

⌂⅔ │ ⅜ ↕╣≡™⌂™ ≢╙ ∆╢↓≤⅜≢⅝

╢⁹ 

ᵒ  

│ ≤⇔≡ ⌐ ™ │ ╩ ∆╢

⌐ ∆╢⁹ 

ᵓ ─  

a. ─  

│ ─℮∟⅛╠ ⅜ ∆╢⁹ 

b. ─  

│ ⅜ ∆╢ ─ ⌐№╢ ─℮∟⅛╠ ∆

╢⁹ 

c. ─  

│ ⌐ ∂≡ ∆╢ ┘ ─ ─ ╩ ┘

⌐ ╘╢↓≤⅜≢⅝╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




