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│∂╘⌐ 

 ⅜ ⌐⅔™≡│⁸ ◄Ⱡꜟ◑כ ─ ⁸ ─ ⁸ ⌂≥─

⅛╠ ◄Ⱡꜟ◑כ─ ╩ ⇔≡™╢⁹ ⌐⁸ ◄Ⱡꜟ◑כ ⇔ 27 7

⌐⅔™≡⁸2030 ─ ─℮∟ ◄Ⱡꜟ◑כ─ ⅜22 24 ≤

╕╣╢ ⁸ ⅜ ≤⌂∫≡ ⌐ ↑√ ╡ ╖╩ ╘≡™╢⁹↓─℮∟

⌐≈™≡│⁸ 30 5 ╛◄Ⱡꜟ◑כ 30 7

⌐⅔™≡⁸∕─ ⅜ ≠↑╠╣≡™╢⁹ │⁸ ⌐ ═≡ ⅜ ≢№╡

⌂ ⅜ ≢№╢≤≤╙⌐⁸ ─ ⅝↕⌐ ∆╢ ⅜ ⌂™↓≤⅛╠ ╟╡╙

─ ─ ⅜ ≤↕╣≡™╢⁹ 

⅜ ⌐⅔™≡ ╩ ∆╢ ⌐│⁸

⌐ ≠ↄ ─ ╩ √∆ ⅜№╢╒⅛⁸

│ ⌐ ⇔≡⁸ ─ ⁸ ┘

⌐ ∆╢ ╩ ∆╢√╘⁸ ↔≤─ ╩ ╘⁸ ↑ ⌂↑╣┌⌂╠⌂™⁹ ⌐⁸

─ ⁸ ┘ ⌐ ∆╢ ─ ╩↕∑╢√╘⁸ ╩

∆╢↓≤≤⌂╢⁹↕╠⌐⁸ ⌐│⁸ ⌐ ┼ ⇔≡™╢↓≤╩ ⁸

ה ∆╢≤≤╙⌐⁸ ⌐ ∆╢↓≤≤⌂╢⁹ 

 ╕√⁸ ─ │⁸ ─ ⅜ ∆╢ ≢№╢√

╘⁸ ⌐ ≠ↄ ─ ─ ─ ⌐╙ ∆╢ ⅜№╢⁹∕─√╘⁸ ╕√

│ ─ ─ ╩ ⌂ ⌐╟╡ ⌐ ⇔⁸∕─ ╩ ⌐

⇔⁸ ─ ─ ⌂ ╩ ∆ ─ ⌐╟╡ ∆╢↓≤╩ ╘╢

╩ ⌐ ∑≡ ∆╢ ⅜№╢⁹↕╠⌐⁸ ─ ⌐│⁸ ⌐ ≠⅝⁸

─ ה ⁸ ⁸ ╩ ⅛≈ ⌐ ℮≤≤╙⌐⁸∕─ ╛∕

─ ─ ⌐ ⌂ │⁸ ⁸ ⌐╙≥≥♃כ♦─ ⌂ ≢ ה ∆╢↓

≤≤⌂╢⁹ 

 ⁸ ─ ≤⇔≡ ⅜ ↕╣╢⌂⅛⁸ 28 7 ⌐ ⅜

↕╣⁸ ─ ╩ ⌐╟╡ ∆╢ ⅜ ↕╣√⁹

╩ ⇔≡ ╩ ∆╢ ⁸ ⌐╟╢ ⌐ ≠ↄ

─ ┼─ ─ ╩ ≡⁸ ⅜ ⅎ╠╣╢↓≤≤⌂╢⁹ 

↓─╟℮⌐⁸ ≤ ─ ⌐ ≠ↄ ⅜ ╘╠╣≡™╢⌂⅛≢⁸ ─

╛ ⅝─ ╩ ╢√╘⌐│⁸ ⌐ ≠ↄ ⌂ ⅎ ─╙≤≢

⅜ ↕╣╢↓≤⅜ ╕⇔™⁹₈ ─ ⌐ ∆╢ ₉ ⁸

≤∆╢⁹ │⁸₈ ⌐ ∆╢ ─ 30 3 ₉

⌐ ⅝⁸ ┘ ⌐ ≠⅝⁸ ╩ ∆╢ ⌐ ⌂ ⌐

≈™≡ ∆╢╙─≢№╢⁹ 

│⁸ 31 3 ≢─ ╛ ╩ ╕ⅎ≡ ⇔√╙─≢

№╢⁹ ─ ╛ ─ ─ ╩ ╖⁸ ╩ ⌐ ∂≡

⇔≡™ↄ╙─≤∆╢⁹⌂⅔⁸ │⁸ ┼─

─ ⅔╟┘ ┼─ ─ ╩⁸ 31 4 ⌐ ℮ ⌐≈™≡ ≤

∆╢⁹
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 ┘ ⌐

≠ↄ ─ ⌐ ∆╢ ╩⁸ ⌐ ∆⁹ 

 

ủ  

─  

 ╩ ∆╢ │⁸ ╩ ≢ ╘╢

⌐ ∆╢╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─ │⁸ ⌐ →╢≤↓╤⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

 │⁸ ⌐ ╩ ╓⇔⁸ │ ⌐ ╩ ⅎ⌂™╟℮⌐∆╢↓

≤⁹ 

 │⁸ ─ ∕─ ─ ─ ⌐ │ ⌂

╩ ⅎ⌂™╟℮⌐∆╢↓≤⁹ 

 ─ ⌐╟╡ ─ ─ ⌐ ⇔™ ╩ ╓↕

⌂™╟℮⌐∆╢↓≤⁹ 

 ⅜ ─ ⌐ ↕╣╢ ⌐№≈≡│⁸∕─

─ ⌐╟╡∕─ ⌐ ╢ ─ ⌐ ⇔™ ╩ ∂⌂™╟℮

⌐∆╢↓≤⁹ 

 

 

 │⁸ ⅜ ─ ≢ ╘╢ ⌐ ⇔≡

™⌂™≤ ╘╢≤⅝│⁸ ╩ ∆╢ ⌐ ⇔⁸∕─ ⌐ ∆╢╟℮

⌐ ╩ ⇔⁸ ⇔⁸ ⇔ↄ│ ⇔⁸ ⇔ↄ│∕─ ╩ ∆═⅝

↓≤╩ ∂⁸ │∕─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

 

 ╩ ∆╢ │⁸ ─ ⁸ ┘ ⌐

∆╢ ╩ ∆╢√╘⁸ ≢ ╘╢≤↓╤⌐╟╡⁸ ╩ ⌐ ∆╢↓≤⅜

⌂ ─ ↔≤⌐ ╩ ╘⁸ ⌐⅔↑╢

─ ─ │ ─ ╩ ℮╙─⌐№≈

≡│⁸∕─ ─ ⌐⁸ ⌐ ↑ ⌂↑╣┌⌂╠⌂™⁹ 

 ╩ ∆╢ │⁸ ╩ ⇔√≤⅝│⁸ ⌂ↄ⁸ ⇔√

╩ ⌐ ↑ ⌂↑╣┌⌂╠⌂™⁹ 

 │⁸ ─ ⁸ ┘ ⌐ ∆╢ ╩ ∆╢√╘

⅜№╢≤ ╘╢≤⅝│⁸ ╩ ∆╢ ⌐ ⇔⁸ ╩ ∆═⅝↓

≤╩ ∏╢↓≤⅜≢⅝╢⁹ 

 ╩ ∆╢ ┘∕─ │⁸ ╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

 



  

2 

 

 

 

 ╩ ∆╢ │⁸ ─ ⁸ ┘ ⌐

∆╢ ─ ╩↕∑╢√╘⁸ ≢ ╘╢≤↓╤⌐╟╡⁸ ─ ╩

↑≡™╢ ─℮∟⅛╠⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ╩ ∆╢ │⁸ ─ ⌐⅛⅛╦╠∏⁸ ─ ╩ ↑≡⁸

─ ╩ ↑≡™⌂™ ╩ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

 ╩ ∆╢ │⁸ ╩ ⇔√≤⅝ ─ ╩ ↑≡

⇔√ ╩ ↄ⁹ │⁸ ⌂ↄ⁸∕─ ╩ ⌐ ↑ ⌂↑╣┌⌂╠⌂™⁹↓╣╩

⇔√≤⅝╙⁸ ≤∆╢⁹ 

 │⁸ ─ ⁸ ┘ ⌐ ∆╢ ─ ─ ╩

⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

 ─ ⁸ │ ⌐ ∆╢ │⁸ ⅜∕─ ─√╘

⌐∆╢ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

 

 ─ ⌐ →╢ ↓─ ⌐⅔™≡₈ ₉≤™℮⁹

╩ ∆╢ │⁸ ≢ ╘╢≤↓╤⌐╟╡⁸ ⌐⁸ ⌐≈™≡

╩ ™⁸∕─ ╩ ⇔⁸↓╣╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─Ⱳ▬ꜝכ♃⁸כⱦfi∕─ ─ ≢ ╘╢ ≢№≈≡ ≢

╘╢ ─ ╩ ⅎ╠╣╢ ⅜№╢╙─ 

 ─℮∟⁸ ⌐ ↕╣╢ ⁸ ∕─ ─ ≢№≈≡ ≢

╘╢╙─ ⌐ →╢╙─╩ ↄ⁹  

 ┘∕─ ≢№≈≡ ≢ ╘╢╙─ ⌐ →╢╙─

╩ ↄ⁹  

 ─ ₈ ₉≤™℮⁹ ⌐⅔™≡│⁸∕─ ⅜

─ ≢ ╘╢ ⌐ ⇔≡™╢↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ╩ ℮ ╩ ∆╢ │⁸ ─ ⁸

╩ ≤∆╢ ─ ≢№≈≡ ≢ ╘╢╙─⌐ ⇔⁸ ─

⅜ ⇔√ ⌐ ─ ≢ ╘╢ ⌐ ⇔⌂ↄ⌂╢⅔∕

╣⅜№╢ ⅜№╢≤ ╘╢≤⅝│⁸ ⅜ ─ ≢ ╘╢ ⌐

⇔⌂ↄ⌂╢≤ ╕╣╢ ∕─ ─ ≢ ╘╢ ⌐≈™≡⁸ ≢ ╘╢

≤↓╤⌐╟╡⁸ ╩ ™⁸∕─ ╩ ⇔⁸↓╣╩ ∆╢≤≤╙⌐⁸ ≢

╘╢ ⌐≈™≡│⁸↓╣╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ╩ ℮ ╩ ∆╢ │⁸ ─ ⌐ ╢

⌐≈™≡⁸ ≢ ╘╢ ⌐⅔™≡ ∆╢ ─ ╩

↑≡™╢ ⌐№≈≡│⁸ ⌐ ╢ ─ ─ ─ ⌐ ∂⁸

≢ ╘╢ ⌐⁸ ╩ ≤∆╢ ─ ─

≢№≈≡ ≢ ╘╢╙─╩ ∆╢ ⌐№≈≡│ ─
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╩ ↑√ ⅜⁸∕─ ─ ⌐№≈≡│ ⅜ ℮ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

 ─ │⁸ ─ ╩ ≤⇔≡⁸ ─ ⌐ ╢

⁸ ─ ⁸ ∕─ ≢ ╘╢ ⌐≈™≡ ℮⁹ 

 ⅛╠ ╕≢─ │⁸ ─ ⌐ ∆╢⁹↓─ ⌐⅔™

≡⁸ ₈ ₉≤№╢─│₈ ₉≤⁸ ₈

₉≤№╢─│₈ ₉≤ ╖ ⅎ╢╙─≤∆╢⁹  
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ủ  

 ⌂  

 

 ─ │⁸ ─ ⌐ →╢ ─ ↔≤

⌐ ╘╢╙─≤∆╢⁹ 

 ≢№∫≡⁸ ⁸ │

⌐ →╢ ⌐ ╢⁹ ─ ⌐ ∆╢╙─ 

 ≢№∫≡⁸ ⌐ →╢╙─ ─╙─ 

 ⌐ →╢ ╩ ∆╢ │⁸ ─

⌐⅔™≡⁸ ─ ⌐ →╢ ╩ ╘╢╙─≤∆╢⁹ 

 ─ ⁸ │ ⌐ ∆╢ ─√╘─ ┘

─ ─√╘─ ─ ╩ ╗⁹ ⌐ ∆╢↓≤⁹ 

 ─ ⁸ │ ╩ ℮ ─ ┘ ⌐ ∆╢↓≤

⌐ →╢╙─╩ ↄ⁹⁹ 

 ─ ─ ┘∕─ ┘⌐ ⅜ ─ ╩ ℮ ≢

≤⌂╢ ┘ ─ ↑⌐ ∆╢↓≤⁹ 

 ─ ⁸ │ ╩ ℮ ⌐ ∆╢ ⌐ ∆╢↓≤≢№

∫≡ ⌐ →╢╙─ 

▬ ┘ ─ ⌐ ∆╢↓≤⁹ 

꜡ ─√╘─ ⌐ ∆╢↓≤⁹ 

Ɫ ─ ⌂ ┘ ⌐ ∆╢↓≤⁹ 

 ─ ─ ⁸ │ ⌐ ∆╢ ╩ ⌐ ⇔⁸

┘ ∆╢√╘─ ≢№∫≡ ⌐ →╢╙─ ⌐ →╢╙─╩ ↄ⁹  

▬ ─ ─ ⁸ │ ⌐ ∆╢ ⌐≈™≡─

┘ ⌐ ∆╢↓≤⁹ 

꜡ ─ ─ ⁸ │ ⌐ ∆╢ ⌐≈™≡─

⌐ ∆╢↓≤⁹ 

Ɫ ─ ─ ⁸ │ ⌐ ∆╢ ⌐≈™≡─

⌐ ∆╢↓≤⁹ 

♬ ─ ─ ⁸ │ ⌐ ∆╢ ⌐≈™≡─

⌐ ∆╢↓≤⁹ 

ⱱ ─ ─ ⁸ │ ⌐ ∆╢ ⌐≈™≡─

⌐ ∆╢↓≤⁹ 

 ─ ─ ⁸ │ ⌐ ∆╢ ─√╘⌐ ⌂ ─

⁸ ⁸ ┘ ─ ⌐ ∆╢↓≤⁹ 

 ⌐ ∆╢ ⌐≈™≡─ ─ ↑⌐ ∆╢↓≤⁹ 

 ─ ⁸ │ ⌐ ∆╢ ⌐≈™≡─ ⌂ ⌐ ∆╢

↓≤⁹ 
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 ─ ─√╘─ ⁸ ┘ ⌐ ∆╢↓≤⁹ 

 ─ │ ⌐ ∆╢↓≤⁹ 

 ─ ─ ⌐ ╢ ⅛╠─ │ ─ ─ ┘

∕─ ⌐ ∂√ ⌐ ∆╢↓≤⁹ 

 ─ ╩ ∆╢ ⌐⅔↑╢ ─ ⌐ ∆╢↓≤⁹ 

 ∕─ ─ ⌐ ╢═⅝ ⌐ ∆╢↓≤⁹ 

 ─ ⌂ ┘∕─ ⌂ ⌐ ∆╢↓≤⁹ 

 ∕─ ─ ⁸ ┘ ⌐ ∆╢ ⌐ ⇔ ⌂  

 ⌐ →╢ ╩ ∆╢ │⁸ ─

⌐⅔™≡⁸ ─ ⌐ →╢ ╩ ╘╢╙─≤∆╢⁹√∞⇔⁸

⁸ ⁸

│ ⅜ ↕╣ │ ↕╣╢

⌐≈™≡│ ⁸ ┘ ⌐ ╢ ─ ⌐≈™≡ ╘╢

↓≤╩╙∫≡ ╡╢⁹ 

 ─ ⁸ │ ⌐ ∆╢ ╩ ∆╢ ─ ┘ ⌐

∆╢↓≤⁹ 

 ─ ⁸ │ ⌐ ∆╢ ⌐ ∆╢ ⌐ ∆╢↓≤⁹ 

 ─ ⁸ ┘ ⌐ ∆╢ ─√╘─ ⁸ ┘ ⌐

∆╢↓≤⁹ 

 ─ │ ⌐ ∆╢↓≤⁹ 

 ─ ╩ ∆╢ ⌐⅔↑╢ ─ ⌐ ∆╢↓≤⁹ 

 ∕─ ─ ⌐ ╢═⅝ ⌐ ∆╢↓≤⁹ 

 ─ ⁸ ┘ ⌐ ∆╢ ⌐≈™≡─ ⌐ ∆╢↓≤⁹ 

 ⁸ ⇔ↄ│

₈ ₉≤ ∆╢⁹ │ ─ ⇔ↄ│ ─

₈ ₉≤™℮⁹ ╩ ∆╢╙─⌐ ╢⁹ ─ │

⌐ ╢ ┘ ─ ⌐ ∆╢↓≤⁹ 

 ∕─ ─ ⁸ ┘ ⌐ ∆╢ ⌐ ⇔ ⌂  

 

 ─ ⌐╟╢ ╩⇔╟℮≤∆╢ │⁸ ─

⌐ ╩ ⅎ≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─ ⌐╟╢ ╩⇔╟℮≤∆╢ │⁸ ─

⌐ ╩ ≤∆╢ ╩ ⇔√ ╩ ⅎ≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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─  

 ─ ⌐╟╢ ─ │⁸ ─ ─ ⌐ →╢

│ ↔≤⌐⁸∕╣∙╣ ─ ⌐ →╢ ─℮∟⅛╠ ℮╙─≤∆╢⁹ 

 ⁸ ⁸ │

⇔ↄ│ ╩ ∆╢ ╩

∆╢  

⁸

│ ─ ╩

↑≡™╢ ⁸  

 

─ ⌐╟╢ ─  

 ─ ≢ ╘╢ ─ ⁸ ┘

─ │⁸ ─ ─ ⌐ →╢ ─ ⌐ ∂≡⁸∕╣∙╣ ─

⌐ →╢≤⅔╡≤∆╢⁹ 

─  

─ ╩∆╢↓≤⅜≢⅝╢  

 

 

─ ⁸ ┘ │ ⌐ →╢╙─╩ ↄ⁹  

 

 

Ⱳꜟ♩ ─ ─ ⁸ ┘ │

⌐ →╢╙─╩ ↄ⁹  

 

 

Ⱳꜟ♩ ─ ◐꜡꞉♇♩ ─

╩ ↄ⁹ ─ ⁸ ┘ │ ⌐ →╢╙─╩ ↄ⁹  

⁸  ⁸ ─√╘ ⁸  

 

 

 ─ ≢ ╘╢ │⁸ ⌐ →╢╙─≤∆╢⁹√

∞⇔⁸ ⌐ ∆╢╙─╩ ↄ⁹ 

ⱦfiכ♃  ◐꜡꞉♇♩ ─ ⌐ ╢⁹ ┘∕─

₈ ⱦfiכ♃ ┘∕─ ₉≤™℮⁹  

 Ⱳ▬ꜝכ ┘∕─  

 ┘∕─  

 ┘∕─  

ⱦfiכ♃☻●  ◐꜡꞉♇♩ ─ ⌐ ╢╙─ ∫№⌐ⱦfiכ♃☻●

≡│●☻ ┘●☻ ≤ ≤⌂∫≡ ─ ⌐ⱦfiכ♃☻●╩☻● ∆

╢ ─ ≢№∫≡⁸ ●☻ ⌐ ╘╢ ●☻╩ ™╢ │

⌐ ╢⁹ ⌐ ╢⁹  

 ●☻ ●☻ ─ ●☻ ⌐№∫≡│⁸ ●☻

┘ ┘⌐ ─ ⌐ ∆╢ ⌐ ∆╢

●☻╩ ≤⇔≡ ™╢ ─ ╩ ≤∆╢╙─≢№∫≡ ⌐ ∆╢╙─╩

ↄ⁹ ─ ⌐ ╢╙─⌐ ╢⁹  

 ◐꜡Ɽ☻◌ꜟ ─ ╩ ⅎ╠╣╢ ⅜№
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╢ ─℮∟⁸ ◐꜡꞉♇♩ ─ ⌐ ╢╙─≢№∫≡⁸

⅜ Ⱶꜞⱷכ♩ꜟ╩ ⅎ⁸⅛≈⁸ ↕⅜ Ⱶꜞⱷכ♩ꜟ╩ ⅎ╢╙─ ┘ ה₃⅜

₃ ⱷכ♩ꜟ╩ ⅎ╢╙─⌐ ╢⁹  

 ●☻  

  

 ◐꜡꞉♇♩ ─ ⌐ ╢╙─⌐ ╢⁹ ┘∕─  

 ⌐⅔↑╢ ◐꜡꞉♇♩ ─ ⌐ ╢╙─⌐ ╢⁹ 

 ⌐⅔↑╢ ◐꜡꞉♇♩ ─ ⌐ ╢╙─⌐ ╢⁹ 

 ◖fi♦fi◘כ ⌐⅔↑╢ ◐꜡꞉♇♩ ─ ⌐ ╢

╙─⌐ ╢⁹  

 

─  │⁸ ⌐ →╢ ⌐ ℮╙─≤∆╢⁹ 

ⱦfiכ♃  ┘∕─ ⌐≈™≡─ ⌐№∫≡│⁸ ⅜

↕╣√ │ ⅜ ⇔√ ╩ ⅎ⌂™  

ⱦfiכ♃☻●  ◐꜡꞉♇♩ ─ ⌐ ╢╙─⌐ ╢⁹ ⌐≈™≡─

⌐№∫≡│⁸ ⅜ ↕╣√ │ ⅜ ⇔√ ╩

ⅎ⌂™  

 Ⱳ▬ꜝכ ┘∕─ ⁸ ┘∕─ ⁸ ┘∕─

ⱦfiכ♃☻●⁸ ◐꜡꞉♇♩ ─ ⌐ ╢╙─⌐ ╢⁹⁸ ●☻

⁸●☻ │ ⌐≈™≡─ ⌐№∫≡│⁸ ⅜ ↕╣

√ │ ⅜ ⇔√ ╩ ⅎ⌂™  

 ⌐≈™≡─ ⌐№∫≡│⁸ ⅜ ↕╣√ │

⅜ ⇔√ ╩ ⅎ⌂™  

 ┘∕─ ⁸ ⁸ ┘⌐ ◖fi♦fi◘כ⌐≈™≡─

⌐№∫≡│⁸ ⅜ ↕╣√ │ ⅜ ⇔√ ╩

ⅎ⌂™  

  ⌐ →╢ ⌐№∫≡│⁸ ─ ⌐⅛⅛╦╠∏⁸ │

─ ─ ╩ ∆╢ ↓─ ⌐⅔™≡ ⌐₈ ₉

≤™℮⁹ ⅜ ╘╢ ⌐ ╩ ℮╙─≤∆╢⁹ 

 ─ │ ⌐ ∆╢ ≢№╢≤ ↕╣√≤⅝⁹ 

 ─ ⅛╠ ⅛╠ ╕≢⌐ ∆╢ ⌐ ╩ ℮

⅜⌂™≤ ╘≡⁸ ⅜ ╩ ℮═⅝ ╩ ╘≡ ⇔√

≤⅝⁹ 

 ∕─ ─ ⌐⅔™≡⁸ ⌐ ∆╢ ⌐ ╩ ℮↓≤⅜

⇔ↄ ≢№╢≤ ╘≡⁸ ⅜ ╩ ℮═⅝ ╩ ╘≡

⇔√≤⅝⁹ 

 │ ─ ╩ ↑╟℮≤∆╢ │⁸ ─ ─

⌐ ─ ╩ ⇔√ ╩ ⅎ≡⁸ ⌐ ⇔
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⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ─ ╩ ↑╟℮≤∆╢ ⌐│⁸ ╩

∆╢↓≤╩ ⇔⌂™⁹ 

─  │⁸ ⌐ →╢ ≢ ℮╙─≤∆╢⁹ 

 ⁸ ⁸ ∕─ ─ ─ ⁸ ⁸ ┘ ─ ╩ ∆╢

√╘⌐ ⌂  

 ∕─ ─ ┘ ─ ╩ ∆╢√╘⌐ ⌂  

 

─  ─ ─ │⁸ ⌐ →╢ ╩ ∆╢╙─≤∆╢⁹ 

  

 ─  

 ─  

 ─  

 ╩ ⇔√ ─  

 ─ ⌐ ≠™≡ ─ ╩ ∂√≤⅝│⁸∕─  

 ─ ⌐ ╢  

 ─ ⌐ ╢  

 ⌐⅔™≡ ⇔√ ⅜№╢ ⌐│⁸ ─ ⌐ ∆╢  

 ─ ⌐ ∆╢  

 ⌐ ╢ ⌐ ∆╢  

 ─ ─ │⁸ ⅛╠ ╕≢⌐ →╢ ⌐≈™≡│

⌐⅔™≡ ∆╢ ─ ↓─ ┘ ⌐⅔™≡

⌐₈ ₉≤™℮⁹ ╩ ↑╢╕≢─ │ ─™∏╣⅛ ™ ⁸ ⅛╠

╕≢⌐ →╢ ⌐≈™≡│ ╩ ∫√ ─ ╩ ↑╢╕≢

─ ∆╢╙─≤∆╢⁹ 

 

─  ⅛╠ ╕≢⌐ →╢ ─ ─

≢ ╘╢ │⁸ ─≤⅔╡≤∆╢⁹ 

 ─ ⌐⅔™≡ ─ ⌐≈⅝ ⌂ ⅜≤╠╣≡⅔╡⁸⅛≈⁸

⌐ ∆╢ ⅛≈ ⌂ ╩ ⇔≡™╢≤ ↕╣√ ≢№∫≡⁸ ─

─ ₈ ₉≤™℮⁹ ⌐ ╢ ⅜

⇔√ ≤ ─ ╩ ↑√ ⅛╠ ⇔≡ ╩ ⅎ⌂™ ≤─ ⌐

╩ ∫√╙─⌐≈™≡│⁸ ─ ╩ ↑√ ⅛╠ ╩ ⅎ⌂™  

 ─ ⌐⅔™≡ ─ ⌐≈⅝ ⌂ ⅜≤╠╣≡⅔╡⁸⅛≈⁸

⌐ ∆╢ ⌂ ╩ ⇔≡™╢≤ ↕╣√ ≢№∫≡⁸ ─

⌐ ╢ ⅜ ⇔√ ≤ ─ ╩ ↑√ ⅛╠ ⇔≡ ╩

ⅎ⌂™ ≤─ ⌐ ╩ ∫√╙─⌐≈™≡│⁸ ─ ╩ ↑√ ⅛╠

╩ ⅎ⌂™  

 ─ ⌐⅔™≡ ─ ⌐≈⅝ ⌂ ⅜≤╠╣≡™╢≤ ↕╣
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√ ≢№∫≡⁸ ─ ⌐ ╢ ⅜ ⇔√ ≤ ─

╩ ↑√ ⅛╠ ⇔≡ ╩ ⅎ⌂™ ≤─ ⌐ ╩ ∫√╙─⌐≈™

≡│⁸ ─ ╩ ↑√ ⅛╠ ╩ ⅎ⌂™  

 ⌐ ∆╢ ≢№∫≡⁸ ─ ⌐≈⅝ ⌂ ╩ ∆╢↓

≤⅜ ≤⌂∫√ ⌐≈™≡│⁸ ╩ ∆╢↓≤⅜ ≤⌂∫√  

 ⌐ ∆╢ ≢№∫≡⁸ ─ ⌐ ╢ ⅜

⇔√ ≤ ─ ╩ ↑√ ⅛╠ ⇔≡ ╩ ⅎ⌂™ ≤─ ⌐ ─

⅜ ⇔⌂⅛∫√╙─⁸ ⌐ ∆╢ ≢№∫≡⁸ ─ ⌐

╢ ⅜ ⇔√ ≤ ─ ╩ ↑√ ⅛╠ ⇔≡ ╩ ⅎ⌂™

≤─ ⌐ ─ ⅜ ⇔⌂⅛∫√╙─ ┘ ⌐ ∆╢ ≢№∫≡⁸

─ ⌐ ╢ ⅜ ⇔√ ≤ ─ ╩ ↑√ ⅛╠

⇔≡ ╩ ⅎ⌂™ ≤─ ⌐ ─ ⅜ ⇔⌂⅛∫√╙─⌐≈™≡

│⁸ ╩ ℮  

 ⌐ ∆╢ ─ ⌐≈™≡│⁸ ╩ ℮  

 ⅛╠ ╕≢⌐ →╢ ─ ─

≢ ╘╢ │⁸ ─≤⅔╡≤∆╢⁹ 

 ─ ⌐⅔™≡ ─ ⌐≈⅝ ⌂ ⅜≤╠╣≡⅔╡⁸⅛≈⁸

⌐ ∆╢ ⅛≈ ⌂ ╩ ⇔≡™╢≤ ↕╣√ ⌐≈™≡│⁸ ─

╩ ↑√ ⅛╠ ╩ ⅎ⌂™  

 ⌐ ∆╢ ─ ⌐≈™≡│⁸ ─ ╩ ↑√ ⅛╠ ╩ ⅎ

⌂™  

 ┘ ⌐ ∆╢ ≢№∫≡⁸ ─ ⌐≈⅝ ╩ ∆

╢↓≤⅜ ≤⌂∫√ ⌐≈™≡│⁸ ╩ ∆╢↓≤⅜ ≤⌂∫√  

 

─ ─  ─ ╩ ≤∆╢ ─

─ ≢№∫≡ ≢ ╘╢╙─│⁸ ⁸ ┘

⌐ ∆╢ ─ ∕─ ─ ⌐╟╡

─ ─ ⌐ ╢ ⌐ ╢ │⁸ ╩ ∆╢

⁹ ↓─ ⌐⅔™≡ ∂⁹ ⅜ ∆╢╙─╩ ↄ⁹ ≤∆╢⁹ 

 │⁸ ─ ╩⇔√ ⌐│⁸ ⌐ ⇔⁸∕─ ╩

∆╢╙─≤∆╢⁹ 

 

─  ≢№∫≡⁸ ⅜ ℮╙─ ─╙─╩

↑╟℮≤∆╢ │⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ⅜ ℮ ╩ ↑╟℮≤∆╢ │⁸

⅜ ╘╢≤↓╤⌐╟╡⁸ ╩ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 
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─  ─ ┘ ─ ─ │⁸ ⌐ ∆╢⁹

↓─ ⌐⅔™≡⁸ ─ ₈ ₉≤№╢─│₈

₉≤⁸ ─ ₈ ₉≤№╢─│₈ ⌐⅔™≡

∆╢ ₉≤ ╖ ⅎ╢╙─≤∆╢⁹ 

 

⌐╟╢  

─  ─ ⁸ ─ ┘ ─

⌐ →╢ ⅜⁸ ⌐╟╡ ↕╣⁸ ⅜ ⌐ ∂ ∕─

─ ╩ ™≡ ∟⌐ ↕╣╢↓≤⅜≢⅝╢╟℮⌐⇔≡ ↕╣╢≤⅝│⁸ ─

╩╙∫≡ ⁸ ┘ ⌐ ∆╢

⅜ ↕╣√ ─ ⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

 ─ ⌐╟╢ ╩∆╢ ⌐│⁸ ⅜ ╘╢ ╩ ∆╢╟℮ ╘⌂

↑╣┌⌂╠⌂™⁹ 

 

  



  

11 

 

 

ủ ⌐ ∆╢ ╩ ╘╢  

 

 ↓─ │⁸ ╩ ≤⇔≡ ╩ ∆╢√╘⌐ ∆╢ ⌐≈™≡

∆╢⁹ 

 ─ ≤│⁸ ┘ ╩™℮⁹ 

 

 

 ↓─ ⌐⅔™≡ ∆╢ │⁸

⌐⅔™≡ ∆╢ ─ ⌐╟╢⁹ 

 

─ ⌐ ∆╢  

 ╩ ∆╢⌐ √∫≡│⁸ ─ ⌐ ╛∆™ ⌐ ⅜ ≢

№╢ ╩ ∆╢≤≤╙⌐⁸ ⅜ ⌐ ∆╢⅔∕╣⅜⌂™╟℮⌐ ⌂ ╩ ∂

⌂↑╣┌⌂╠⌂™⁹ 

 ⅜ ≢№╢ ⌐│⁸ ─ │⁸ ₈

₉≤№╢─│₈ ₉≤⁸₈ ⅜ ⌐₉≤№╢─│₈ ⅜ ⌐

⌐₉≤ ╖ ⅎ≡ ∆╢╙─≤∆╢⁹ 

 

 

 │⁸ ─ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ╩ ⇔√≤⅝─ ⌐ ⇔⁸ ≢№╢↓≤⁹ 

 ⌐ ⇔≡ ≢№╢↓≤⁹ 

 ⌐ ⌐ ╩ ⅎ╢╟℮⌂ ⅜⌂™╟℮⌐ ∆╢↓≤⁹ 

 ↕╣╢ ⌐⅔™≡╙ ─ ⌐ ⇔≡ ⅜ ∆╢↓≤─⌂™

╟℮⌐ ∆╢↓≤⁹ 

 ⌐ ─ ⁸ ⌐ ⇔⌂™╟℮⌐ ∆╢↓≤⁹ 

 

─ ⌂ ─  

 │⁸ ─ ─ ⌐ ⅛≈ ⌐ ∆╢╟℮⌂ ╩ ∂⌂↑╣┌⌂╠

⌂™⁹ 

 ⅜ ⇔ↄ ⇔√  

 ─ ─ ⅜ ⇔ↄ ⇔√  

 ⅜ ≢№╢ ⌐│⁸ ─ │⁸ ₈ ⅛≈

⌐ ∆╢╟℮⌂ ₉≤№╢─│₈ ⌂ ╩ ∆╢╟℮⌂ ₉≤ ╖

ⅎ≡ ∆╢╙─≤∆╢⁹ 

 ─ ⅛╠─ ↕⅜ ⱷכ♩ꜟ╩ ⅎ╢ ⌐│⁸ ⅛╠ ╩

∆╢╟℮⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ─ ⌐╟∫≡ ⅜ ╩

∆╢⅔∕╣⅜⌂™ ⌐⅔™≡│⁸↓─ ╡≢⌂™⁹ 



  

12 

 

 

╩ ∆╢  

 ╩ ∆╢ │⁸ ⁸ ⁸ ┘ ┘⌐ ∕─ ─

┘ ⌐ ⇔≡ ≢⌂↑╣┌⌂╠⌂™⁹ 

 ⅜ ≢№╢ ⌐│⁸ ╩ ∆╢ ⌐

─ ⅜ ⌐ ╢↓≤⅜≢⅝⌂™╟℮⌐ ⌂ ╩ ∂╢↓≤⁹ 

 

─  

 ⌐ ∆╢ ╩ ╘╢

┘ ─ │⁸ ⌐ ∆╢ ⌐≈™≡ ∆╢⁹ 

 ⅜ ≢№╢ ⌐│⁸ ─ │⁸ ₈

┘ ₉≤№╢─│₈ ₉≤⁸₈ ⌐ ∆╢

₉≤№╢─│₈ ₉≤ ╖ ⅎ≡ ∆╢╙─≤∆╢⁹ 
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ủ  

 

 ↓─ ≢₈ ₉≤│⁸ ─ ⌐╟╡ ↕╣√ │

─ ⌐╟╢ ╩™℮⁹ 

 

 ↓─ ≢₈ ₉≤│⁸ │ ↓╣╠─ ╩

┘ ⌐⅔™≡ ∆╢ ╩ ╗⁹─ ⌐╟╢ │ ⅜№≈√

╩™℮⁹ 

 ↓─ ≢₈ ₉≤│⁸ ─ ⌐

╟╡ ≤⇔≡ ╘╠╣√ │ ─ ⌐╟╡ ⅜ ╘√

╩™℮⁹ 

 ↓─ ≢₈ ₉≤│⁸ ┘ ⌐⅔↑╢ ⅛╠ ╕

≢⌐ →╢ ┘⌐ ─ │ ⌐ ⌂ ⅛╠ ╕≢⌐ →╢

╩™℮⁹ 

  ⁸ ┘ ∞╕╡ 

  ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ┘  

  ⁸ ⁸ ↄ™⁸ ⁸ ⁸ ┘  

  ⁸ ⁸  ⁸ ⁸ ⁸ ┘Ⱬꜞⱳכ♩ 

  ┘⌐ ─ ─√╘─ ⁸ ┘

 

 ↕┌⅝  ⁸ ⁸ ↕┌⅝ ┘  

  ⁸ ⁸ ┘  

  ⁸ ⁸ ⁸ ⁸ ┘  

─   ─√╘─ ⁸ ┘ ⌐

→╢ ╩ ↄ⁹⁸ ┘⌐  

─   ⁸ ∕─ ─ ─ ⌐ ∆╢ ╩

∆╢√╘─  

  ─ ─√╘─ ⁸ ∕─ ─

⌐⅔↑╢ ─ ─√╘─  

─   ⁸ ⁸ ⁸

⁸ ∕─ ─ ─ ─√╘─ ⌐ →╢ ╩

ↄ⁹  

─   ⁸ ⁸ ⁸ ⁸ ∕─ ─ ─ ─

─√╘─  

  ┘ ⌐⅔↑╢ ─ ⁸ ∕─ ─

 

─   ⁸ ∕─ ─ ─ ─√╘

─ ⌐ →╢ ╩ ↄ⁹  
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  ─ ─  

  ┘  

  ─ ╩ ∆╢√╘─ ⁸ ─√╘─ ⁸

┘ ─ ⌐ ∆╢ ┘ ┘⌐ ─ ─ ⌐ ∆╢ ┘  

  ⁸ ∕─ ─ ─ ─√╘─  

 

─ ⌐ ∆╢ ─  

─ ─  ⁸ ⁸ ∕─ ─ ≢ ╘╢ ─ ₈

₉≤™℮⁹ │⁸ ─ ─ ─ ⅜№╢ ⌐⅔™≡│ ─

⌐╟╢╒⅛⁸ ⌐ ≤↕╣╢ ⌐ ⇔≡ ≢ ╘╢ ─

₈ ₉≤™℮⁹ ⌐ ∆╢╟℮⌐⁸ ⇔⁸ ⇔⁸ │ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

 ─ ⌐╟╢ ─ │⁸ ⌐ ╩ ℮↓≤∕─ ─

⅜ ╘╢ ⌐╟╡ ╦⌂↑╣┌⌂╠⌂™⁹ 

  

 

ủ  

─  

 ─ ─ ─ ≢ ╘╢ ─ │⁸ ⌐ →╢ ─

∕─ ⁸ ╩ ⇔≡ ≢ ╘╢ ─ ╩ ↄ⁹ ≤∆╢⁹√∞⇔⁸

⅛╠ ╕≢ ┘ ⅛╠ ╕≢⌐ →╢ ⌐№≈≡│⁸ ≢№

╢╙─⌐ ╢⁹ 

  

 ⅜ ∆╢

⌐ ∆╢ ┘ ⅜ ∆╢

⌐ ∆╢ ╩ ↄ⁹  

  

  

 ↕┌⅝  

  

  

 ┘  

  

 ⅜ ∆╢ ⌐ ∆╢ ╩ ↄ⁹  

┘  

 

ủ ─ ─ ─ ╩ ╘╢  

─  
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 │⁸ ⌐╦√∫≡ ╩ ∆╢╟℮⁸

⌐ ∆╢ ╩ ╗⁹ ⌐ ≠⅝⁸ ⌐ ↕╣╢╙─≤∆╢⁹ 

 ─ ⌐ √∫≡│⁸ ⁸ ∕─ ─ ⅜ ⅛╣

╢ ⁸ ⁸ ╩ ∆╢╙─≤∆╢⁹ 

 ─ ⌐ √∫≡│⁸ ─ ⁸ ∕─ ─ ⌐≈™≡─

┘ ─ ┘ ┘⌐∕─ ⌐ ≠ↄ ─ ⌐ ╢ ⌂

╩ ⌐ ∫√ ≢⁸ ⌂ ╩ ⌐ ℮╙─≤∆╢⁹ 

 ─ ⌐ √∫≡│⁸ ─ ∕─ ─ ─ ⌂ ⌐

⌂ ─ ┘ ╩ ⌐ ℮╙─≤∆╢⁹ 

 ─ ⌐ √∫≡│⁸ ┘ ─ ╩ ⌐

≢⅝╢╟℮⁸ ─ ∕─ ─ ⌐ ∆╢ ╩ ⌐ ℮╙─≤∆╢⁹ 

 ⌐ ∆╢╙──╒⅛⁸ ─ ⌐ ⇔ ⌂ │⁸ ≢

╘╢⁹ 

─ ⌐ ⇔ ⌂  

 ─ ⁸ │ ⌐⅔↑╢⁸ ⁸ ∕─ ─

⅜ ⅛╣╢ ─ ⌐ ⇔ ⌂ │⁸ ≢ ╘╢⁹ 

 

ủ ─ ⌐ ⇔ ⌂ ╩ ╘╢

 

 

 ─ │⁸ ─ ⅜ ╘╢↓≤╩ ≤∆╢⁹ 

 │⁸ ─ ⁸ ∕─ ─ ⌐≈™≡─ ⅛≈ ⌂

─ ⁸ ≤∆╢ ┘ ⌐≈™≡ ╘╢╙─≤∆╢⁹ 

 │⁸ ⌐ ∆╢╙──╒⅛⁸ ─ ⌐ →╢ ⌐≈™≡ ╘╢

↓≤╩ ≤∆╢⁹ 

 ─ ┘⌐ ┘ ╩ ∆╢ ─ ⌐≈

™≡─ ⌂ ⅎ  

 ─ ⁸ ∕─ ─ ⌐≈™≡─ ⅛≈ ⌂  

 ⌐ →╢╙──╒⅛⁸ ╩ ⌂ ⌐ ∆╢√╘⌐ ⌂  

 ╩ ╘╢⌐ √∫≡│⁸ ⌐ ≠⅝ ↕╣╢ ⅜ ⅛

╣╢ ⁸ ⁸ ⁸ ⁸ ┘ ─ ┘

⌐ ─ ⌐≈™≡⁸ ∆╢╙─≤∆╢⁹ 

 ╩ ╘╢⌐ √∫≡│⁸ ─ ⁸ ∕─ ─ ⌐≈™≡─

⁸ ─ ⌐ ╢ ⌂ ⁸ ∕─ ⌐ ∆╢

┘ │ ╩ ∆╢ ─ ╩ ↄ↓≤╩ ≤∆╢⁹√∞⇔⁸

╩ ╘╢ ⅜ ┘ │ ╩ ∆╢ │⁸↓─ ╡≢

⌂™⁹ 

 ─ ─ ⁸ ⌐ ╢ ─ ─ ⌐╟╡ ⅜ ∂√≤
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⅝│⁸ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

 ┘ ─ │⁸ ─ ⌐≈™≡ ∆╢⁹ 

 

⌐ ╘╢ ─  

 ⌐ ╘╢ ╩ ∆╢⌐ √∫≡│⁸ ─ ⁸ ∕─ ─

⌐≈™≡─ ⁸ ─ ⌐ ╢ ⌂ ┘ ∕─ ─

⌐ ∆╢ ┘ │ ╩ ∆╢ ─ ≢ ℮↓≤╩ ≤∆╢⁹ 

 

─  

 ─ │⁸ ⌐ ≠⅝ ↕╣╢ ⅜ ⅛╣╢

⁸ ⁸ ⁸ ⁸ ┘ ─ ┘⌐

─ ╩ ⇔≡⁸ ⌂ ⌐⁸ ⌂ ⌐╟╡ ℮╙─≤∆╢⁹  

 ─ ⌂ │⁸ ─ ⌐ ™⁸ ⁸

│ ⌐ ⌂ ╩ ╓∆⅔∕╣─№╢╙─⌐№∫≡│⁸ ↔≤⌐

℮╙─≤∆╢⁹ 

 ─ ─ ⌐ ∆╢

≢№∫≡⁸ ⌐╟╡ ⇔√ ⌐⅔™≡⁸ ─

─ ⌐ ∆╢ ⌐ ∆╢ ─ │ ™

∏╣╙ ─ ─ ⌐ ∆╢ ⌐⅔™≡⁸

─ ⌂ ⌐ ∆╢ ╩ ╘╢

─ ╩™℮⁹)≤⇔≡ ╘╠╣≡™╢╙─⌐ ╢⁹ ─

╩ ∆╢√╘─ ┘ ⌐ ╢⁹⌐⅔↑╢ ─ ⌐ ⇔™ ╩ ╓∆⅔∕╣

─№╢ ⁸ ┘ ─℮∟⁸ ─ ┘ ╩ ↄ⁹ ⅜

∆╢╙── ⌂ │⁸ ─ ⌐⅛⅛╦╠∏⁸ ↔≤⌐ ℮╙─

≤∆╢⁹ 

 ⌐ ∆╢ ⌂ ─℮∟⁸ ⌂ ⌐≈™≡│⁸ ─

╩ ⇔≡⁸ ⌂ ⌐ ℮╙─≤∆╢⁹ 

 ─ │⁸ ┘ ⌐ ∆╢╙──╒⅛⁸ ─

╩ ℮≤≤╙⌐⁸ ⌐ ∂≡⁸ ─ ╩ ℮╙─≤∆╢⁹ 

 

⌐ ∆╢  

 ─ │⁸ ⌐ ∆╢ ─ ∕─ ─

⌐ ∆╢ ≤⇔≡⁸ ⁸ ∕─ ─ ⅜ ⅛╣╢ ╩

⇔≡⁸ ─ ⌐ →╢ ╩ ℮↓≤╩ ≤∆╢⁹ 

 ─ ┘ ⌐⅔↑╢ │ ┘⌐ ─ ⌐≈™≡

╩ ∆╢ ─  

 ⌐⅔™≡ ╩ ⌂ ⌐ ∆╢√╘⌐ ⌂ ┘ ─

⌐≈™≡ ╩ ∆╢ ─  
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 ⌐⅔™≡⁸ ─ ╩ ℮╙─⌐≈™≡│⁸ ─ ⌐╟╢

⌐ ⌂ ┘ ─ ⌐≈™≡ ╩ ∆╢ ─  

 ⌐⅔™≡⁸ ╩ ∆╢ ⌐≈™≡│⁸ ⌐⅔↑╢

⌐ ⌂ ┘ ─ ⌐≈™≡ ╩ ∆╢ ─  

 ⌐ →╢╙──╒⅛⁸ ╩ ⌂ ⌐ ∆╢√╘⌐ ⌂

─ │ ─ ⌐╟╡ ↕╣√ ─  

 ⌐ →╢ │⁸ ⌐ ╩╙∫≡ ⌐ ↕╣╢

┘ ─ ─ ⌐ ∆╢ ┘ │ ╩ ∆╢ ─

≢ ℮↓≤╩ ≤∆╢⁹ 

 

⌐ ╢ ─  

 ⅜ ∕─ ─ ⌐╟╡ ⌐ ╩ ∆╢

─ ⌐≈™≡│⁸ │⁸ ⌐≈™≡ ⅜ ╘√

⌐ ≠⅝⁸ ─ ⌂ ╩ ℮↓≤╩ ≤∆╢⁹ 

 ╟╡ ─ ─ ╩ ↑╟℮≤∆╢ │⁸

⌂ ╩ ℮√╘⌐ ≤ ╘╢≤⅝│⁸ ⌐ ⇔≡ ─

╩ ╘╢↓≤⅜≢⅝╢╙─≤∆╢⁹ 

 │⁸ ╩ ⇔≡™╢ ─ ─ ⁸ ⌐ ╢

─ ─ ⌐╟╡ ⅜ ∂√≤⅝│⁸ ≤ ─ ⁸

╩ ≢⅝╢╙─≤∆╢⁹ 

 ─ │⁸ ╟╡ ─ ─ ╩ ↑≡™╢

⌐≈™≡ ∆╢⁹ 

 │⁸ ─ ─ ⌐ ╢

─ ⌐ ∆╢ ╩™℮⁹ ⌐⁸ ⌐ ∆╢ ╩

╘╢↓≤╩ ≤∆╢⁹ 

 

╩ ⇔√  

 ╩ ⇔√ │⁸ ─ ⁸ │ ⌐ ╩ ⅎ⌂™╟℮⁸

⌐ ∂≡⁸ ─ │ ⌂ ⁸ ─ ∕─ ─ ⌂

⅜ ∂╠╣╢╙─≤∆╢⁹ 
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ủ  

─  

─  │⁸ ─ ⌐╦√╡ ↕╣╢

│ ─ ─√╘─ ─ ⌐ ╢╙─⌐ ╢⁹ ⁸ ─

┘ ┘⌐ ─ ⌐⅔™≡ ∂⁹─ ╩ ℮↓≤⅜≢⅝╢ ╩

⌐╟╡ ∆╢↓≤⅜⁸ ╩ ∆╢ ─ ⌂ ╩ ╢≤≤╙⌐⁸

◄Ⱡꜟ◑כ ⌐╟╢ ◄Ⱡꜟ◑כ ─ ⌐ ∆╢

⌐ ∆╢ ◄Ⱡꜟ◑כ ╩™℮⁹ ─

∕─ ─ ─ ─ ╩ ╢ ≢ ≢№╢≤ ╘╠╣╢ │ ₈

₉≤™℮⁹⌐≈™≡⁸ ─ ┘ ─ ⌐ ∆╢

₈ ₉≤™℮⁹ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

 ⌐│⁸ ⌐ →╢ ╩ ╘⌂↑╣┌⌂╠⌂™⁹ 

 ─ ≤∆╢ ─  

 

 

 

─  

─  ╩ ∆╢√╘ ╩ ⇔╟℮≤∆╢ │⁸

─√╘─ ─ ⌐ ∆╢ ₈ ₉≤™

℮⁹ ╩ ⇔⁸∕─ ⅜ ≢№╢ ─ ╩ ↑╢√╘─ ─ ⌐ ∆

╢√╘⁸↓╣╩ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 ⌐│⁸ ⌐ →╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

 ─ ─  

 ─ ─ ⅜ ⇔√ ∕─ ─ ⌐╟╡

─ ╩⇔⌂™↓≤≤⌂≈√ ⌐⅔↑╢ ─ ─  

  

  

 

─  

─  │⁸ ─ ⌐╟╡ ╩ ⇔╟℮≤∆

╢ ⅛╠ ⅜ ↕╣√≤⅝│⁸ ⅜ ⌐ →╢ ⌐ ⇔≡

™╢⅛≥℮⅛╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ⅜ ⌐ ╠⇔ ⌂╙─≢№╢↓≤⁹ 

 ─√╘─ ─ ⅜ ─ ╩⇔

≡│⌂╠⌂™ ⌐ ⇔⌂™╙─≢№╢↓≤⁹ 

 ┘∕─ ─ ⅜ ≢ ╘╢ ⌐ ∆╢

↓≤⁹ 
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─  

─  │⁸ ─ ⌐╟╡ ⇔√ ⅜ ⇔√

⌐≈™≡⁸ ─ ┘ ─ ╩ ⇔≡⁸

⅜ ≢№╢ ─ ╩∆╢╙─≤∆╢⁹ 

 │⁸ ─ ╩⇔√≤⅝│⁸ ╩⇔√ ┘ ─ ┘⌐

─ ⌐╟╡ ⇔√ ─ ┘ ─ ╩ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

 

╩ ≈√ ⌐⅔↑╢ ─ ─  

─  │⁸ ─ ─ ─ ─

╩ ╗⁹ ₈ ─ ₉≤™℮⁹ ╩ ↑√ ⅜№≈√≤⅝│⁸∕─

─╙─⁹ ₈ ₉≤™℮⁹ ⌐ ≈≡ ─ ┘

╩⇔⌂↑╣┌⌂╠⌂™⁹ 

 │⁸ ⅛╠ ⌐ ≠⅝ ─

─ ⅜№≈√ ⌐⅔™≡│⁸ ─ ╩ ⅎ⌂↑╣┌⌂╠⌂™⁹ 

  

 

ủ  

┘∕─ ─ ─  

─  ─ ─ ≢ ╘╢ ─ │⁸

⌐ →╢╙─≤∆╢⁹ 

 ∕─ ─ ╩ ⇔≡⁸ ⁸ ⁸ ⁸ ┘ ┘⌐ ⁸

⌐╟╢ ┘ ⌐ ⇔≡ ⌂ ≢№╢↓≤⁹ 

 ⅛╠─ ╩ ↕∑╢√╘─ ∕─ ─ ─ ⌐ ╩ ╓↕⌂™√

╘─ ╩ ∂√╙─≢№╢↓≤⁹ 

 ─ ─ ≢ ╘╢ ─ ─

─ │⁸ ⌐ →╢╙─≤∆╢⁹ 

 ∕─ ─ ╩ ⇔≡⁸ ┘ ⌐ ╩ ⇔⁸∕

─ ⁸ ∕─ ─ ⌐≈™≡─ ╩ ™⁸∕─ ⌐ ∂≡ ⌂ ╩ ∂

╢↓≤⁹ 

 ─ ∕─ ─ ─ ⌐ ⌂ ─ ┘ ╩

℮↓≤⁹ 

 ⌐ ∆╢╙──╒⅛⁸ │∕─ ─ ─ ⌐ ⇔

⌂ │⁸ ⅜ ≢ ╘╢⁹ 
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ủ │∕─ ─ ─ ⌐ ⇔ ⌂ ╩ ╘╢

 

─  

 

  ┘ ⌐ ⅜ ⅛╣╢ ⌐ ╠⇔⁸ ⁸ ⁸ ⁸

⁸ ╩ ∆╢ ⌐⅔™≡ ∆╢╙─≤ ↕╣╢ ─

℮∟⁸ ─ ⌐ ∆╢ ─ ™╙─╩™℮⁹⁸ ─

╣⁸ ─ ⌐ ∆╢ ─ ™ ⁸ ─

─ ⌐╟╢ ⅜⁸ ─ ╩ ⌂╦∏ ⇔≡ ∆╢↓≤⌐

╩ ╓↕⌂™↓≤⁹ 

  ╩ ∆╢ ⌐⅔™≡ ∆╢╙─≤ ↕╣╢ ─℮∟⁸

─ ⌐ ∆╢ ⅜ ↄ⁸⅛≈⁸

⌐ ⅝⌂ ╩ ╓∆╙─╩™℮⁹⁸ ╩ ∆╢ ⌐⅔™≡ ∆╢

╙─≤ ↕╣╢ ─ ↕╩ ∆╢ ─ ⌐╟╢ ⅜⁸

─ ⅜ ⌂╦╣√ ≢№∫≡╙⁸ ─ ─ ⌐ ⌂ ╩

╓↕⌂™↓≤⁹ 

  

  ┘ ⇔⌐╟╢ ╩ ∆╢ ─ ┼─ ⅜

─ ╩ ⌂℮⅔∕╣⅜№╢ ⌐№∫≡│⁸ ⌂ ⅜ ∂╠╣≡™╢↓≤⁹ 

  ⅜ ⇔√ ≢№∫≡╙⁸ ─▬⅛╠♬╕≢⌐ →╢ ⌐ ╩

╓↕⌂™ ≢№╢↓≤⁹▬ ♬  

 ⌐ ∆╢╙──╒⅛⁸ ─ ⌐ ™⁸ ─ ╩

∆╢√╘─ ┘ ⌐⅔↑╢ ─ ⌐ ⇔™ ╩ ╓∆⅔∕╣─№╢

─ ⌐№∫≡│⁸꜠ⱬꜟ ─ ─ ─ ╩ ╘╢

⌐ ∆╢꜠ⱬꜟ ╩™℮⁹ ─ ⌐╟╢ ⅜⁸ ─

⅜ ⌂╦╣√ ≢№∫≡╙⁸ ─ ─ ⌐ ⌂ ╩ ╓↕⌂

™↓≤≤∆╢⁹ 

─  

 │⁸ ⌐╦√∫≡ ╩ ∆╢╟℮⁸

⁹ ↓─ ┘ ⌐⅔™≡₈ ₉≤™℮⁹

─ ⌐ ∆╢ ⌐ ∫≡⁸ ⌐ ↕╣╢╙─≤∆╢⁹ 

 ─ ⌐ √∫≡│⁸ ⁸ ∕─ ─

⅜ ⅛╣╢ ⁸ ⁸ ╩ ∆╢╙─≤∆╢⁹ 

 ─ ⌐ √∫≡│⁸ ─ ⁸ ∕─ ─ ⌐

≈™≡─ ┘ ─ ┘ ╩ ⌐ ∫√ ≢⁸ ⌂ ╩ ⌐ ℮

╙─≤∆╢⁹ 

 ─ ⌐ √∫≡│⁸ ─ │ ⌐ ∆╢

┘ │ ╩ ∆╢ ─ ≢ ℮╙─≤∆╢⁹ 
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 ─ ⌐ √∫≡│⁸ ─ ┘ ─ ∕─ ─

─ ⌂ ⌐ ⌂ ─ ┘ ╩ ⌐ ℮╙─≤∆╢⁹ 

 ─ ⌐ √∫≡│⁸ ╩ ⌐ ≢⅝╢╟℮⁸

─ ∕─ ─ ⌐ ∆╢ ╩ ⌐ ℮╙─≤∆╢⁹ 

─  

 ─ │⁸ ⁸ ∕─ ─ ⅜ ⅛

╣╢ ⁸ ⁸ ⁸ ⁸ ┘ ─ ╩ ⇔

≡⁸ ⌂ ⌐⁸ ⌂ ⌐╟╡ ℮╙─≤∆╢⁹ 

 ─ ⌂ │⁸ ⌂ ⌐ ℮╙─≤∆╢⁹ 

 ⌐ ∆╢ ⌂ ─℮∟⁸ ⌂ ⌐≈™≡│⁸ ⌂ ⌐ ℮╙

─≤∆╢⁹ 

 ─ │⁸ ⌐ ∆╢╙──╒⅛⁸ ─ ╩ ℮≤≤╙⌐⁸

⌐ ∂≡⁸ ─ ╩ ℮╙─≤∆╢⁹ 

⌐ ∆╢  

 ─ ⌐ ∆╢ ─ ─ ⌐╟╡∕

─ ╩ ⇔√ ╩ ╗⁹ ⌐⅔™≡ ∂⁹ │⁸ ⌐ ∆╢

─ ∕─ ─ ⌐ ∆╢ ≤⇔≡⁸ ⁸ ∕─ ─

⅜ ⅛╣╢ ╩ ⇔≡⁸ ┘ ⌐ →╢ ╩ ℮↓≤╩ ≤∆╢⁹ 

  ⌐⅔™≡ ╩ ⌂ ⌐ ∆╢√╘⌐ ⌂ ┘

─ ⌐≈™≡ ╩ ∆╢ ─  

  ⌐ →╢╙──╒⅛⁸ ╩ ⌂ ⌐ ∆╢√╘⌐ ⌂

─  

 ⌐ →╢ │⁸ ⌐ ╩╙∫≡ ⌐ ↕╣╢ ─

⌐ ∆╢ ┘ │ ╩ ∆╢ ─ ≢ ℮↓≤╩ ≤∆╢⁹ 

╩ ⇔√  

 │⁸ ─ ╩ ⇔√≤⅝│⁸ ─ ⁸ │

⌐ ╩ ⅎ⌂™╟℮⁸ ╩ ∆╢╙─≤∆╢⁹ 

─  

 ┘∕─ ↓─ ⌐⅔™≡₈ ₉≤

™℮⁹ ─ │⁸ ─ ⌐ ╘╢╙─≤∆╢⁹ 

 ⌐ ∆╢ ╩ ╘╢ ┘

⌐ ∆╢ ╩ ╘╢ ≢ ╘╢ ⌐

∆╢↓≤⁹ 

 ─ ─ ╩ ∆╢ ⅛╠ ≢⅝╢╟℮⁸

─ ╩ ⇔√╙─≢№╢↓≤⁹ 

 │ ─ ─ ╩ ∆╢ ⌐ ⇔⌂™╟℮⌐ ∆╢↓≤⁹ 

 ─ ≢ ∆╢ ⅜ ⌐⅔↑╢ ─ ⌐ ╩ ╓∆

╙─≢⌂™↓≤⁹ 
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1   

1.1  

 │⁸ ⌐ ∆╢ ┘ ─ ⌐ ≠ↄ

─ ─ ⌐ ∆╢⁹ 

ₒ ₓ 

(1) ─  

 ⌐⅔™≡│⁸ ╩ ∆╢ │⁸ ╩

≢ ╘╢ ⌐ ∆╢╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™≤↕╣≡™╢⁹

⌐⅔™≡⁸ │⁸ ≢ ╘╢ ⌐ ⇔≡™⌂™≤ ╘╢≤⅝

│⁸ ╩ ∆╢ ⌐ ⇔⁸∕─ ⌐ ∆╢╟℮⌐ ╩

⇔⁸ ⇔⁸ ⇔ↄ│ ⇔⁸ ⇔ↄ│∕─ ╩ ∆═⅝↓≤╩ ∂⁸ │∕─

╩ ∆╢↓≤⅜≢⅝╢≤↕╣≡™╢⁹ ─ │⁸ ⌐ ∆╢

╩ ╘╢ ⌐⅔™≡ ╘╠╣≡™╢⁹∕─╒

⅛⁸ │ ⌐ ⇔≡⁸

─ ⁸ ┘ ⌐ ∆╢ ╩ ∆╢√╘⁸ ↔≤─ ╩ ╘⁸ ↑

⌂↑╣┌⌂╠⌂™⁹ ⌐⁸ ─ ⁸ ┘ ⌐ ∆╢ ─ ╩

↕∑╢√╘⁸ ╩ ∆╢↓≤≤⌂╢⁹↕╠⌐⁸ ⌐│⁸ ⌐ ┼

⇔≡™╢↓≤╩ ⁸ ה ∆╢≤≤╙⌐⁸ ⌐ ∆╢↓≤≤⌂╢⁹ 

─ │⁸ ─ ⅜ ∆╢ ≢№╢√╘⁸

⌐ ≠ↄ ─ ─ ─ ⌐╙ ∆╢ ⅜№╢⁹∕─√╘⁸ ╕√│ ─

─ ╩ ⌂ ⌐╟╡ ⌐ ⇔⁸∕─ ╩ ⌐ ⇔⁸

─ ─ ⌂ ╩ ∆ ─ ⌐╟╡ ∆╢↓≤╩ ╘╢ ╩ ⌐

∑≡ ∆╢ ⅜№╢⁹↕╠⌐⁸ ─ ⌐│⁸ ⌐ ≠⅝⁸

─ ⁸ ⁸ ╩ ⅛≈ ⌐ ℮≤≤╙⌐⁸∕─ ╛∕─ ─

⌐ ⌂ │⁸ ⁸ ⌐╙≥≥♃כ♦─ ⌂ ≢ ה ∆╢↓≤≤⌂╢⁹ 

╕√⁸ ≢│ ─ ⌐⅔™≡⁸ │⁸ ╩ ⇔╟℮≤

∆╢ ⅛╠ ⅜ ↕╣√≤⅝│⁸ ⅔╟┘∕─ ─ ⅜

≢ ╘╢ ⌐ ⇔≡™╢⅛╩ ⇔⌂↑╣┌⌂╠⌂™↓≤≤↕╣≡™╢⁹

─ ─ ─ │⁸

─ 2 ┘ │∕─ ─ ─ ⌐ ⇔ ⌂ ╩ ╘╢

⌐⅔™≡⁸ ╘╠╣≡™╢⁹ 

⌂⅔⁸ ─ │⁸ ─ ─ ─ ╩ ╘╢

⁸⅔╟┘ ─ ─ ─ ─ ╩ ╘╢

⁸ ─ ⌐ ⇔ ⌂ ╩ ╘╢

⌐⅔™≡ ╘╠╣≡™╢⁹ 

│⁸ ⇔√ ┘ ⌐ ≠™≡ ↕╣╢ ─

∆═⅝ ─ ⌐≈™≡⁸ ─ ⌂ ⅎ ╩ ∆╢╙─≢№╢⁹ -1.1.1⌐⁸

─ ≠↑≤ ─ ╣╩ ∆⁹  
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-1.1.1 ─ ≠↑ ─ ≤ ─ ╣ 

 

  

ה

ה

ה

β3 │₈ ₉⅜ ↕╣≡⅛╠⁸

─ ╩ ⇔√ ≢⌂↑╣┌ ⌐ ≢⅝⌂™⁹

↓─ ⌐ ╩ ™⁸ ─ ⌐ ⇔

≡™⌂™ │⁸ ─ ⁸ │ ╩ ∂╢

↓≤⅜≢⅝╢⁹
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(2) ─   

 │⁸ -1.1.2 ⌐ ∆╟℮⌐⁸ ⁸ ⁸ ⁸

┘ ╩ꜟⱩכ◔ ≤⇔≡™╢⁹↓↓≢⁸ ☿▪הꜟ☿♫♃כ꜡⁸│≥

fiⱩꜞ RNA ⁸♃꞉⁸כ ⁸ ─ ⅛╠⌂╢ ╩ ∆╢╙─≢№╢⁹

≤│⁸ ⁸ ⁸ ⁸ ┘ ╩ꜟⱩכ◔

∆╢╙─≢№╢⁹⌂⅔⁸ ◄Ⱡꜟ◑כ ─ ⌐ ╢ ─ ─ ⌐

∆╢ ₈ ◄Ⱡ ₉≤™℮⁹ ⌐⅔™≡⁸₈

◄Ⱡꜟ◑כ ₉│⁸ ⌐⅔™≡ ◄Ⱡꜟ◑כ ╩ ⌐ ∆╢

┘∕─ ≢№∫≡⁸ ╩ ∆╢√╘─ ╩ ⅎ╢╙─≤ ↕╣≡™╢⁹↓

─√╘⁸ │ ⌐⅔↑╢₈ ₉⅜⁸ ◄Ⱡ ⌐⅔↑╢

╩ ∆╢√╘─ ╩ ⅎ╢ ╩ ™√₈ ◄Ⱡꜟ◑כ ₉⌐

∆╢↓≤⌐⁸ ⅜ ≢№╢⁹√∞⇔⁸ ─ ⌐ ↕╣√ ⌐

⇔≡│⁸ ⌐ ∆╢ ╩ ╘╢ ⌐ ∆╢╙─≤⇔⁸ ≢

│ ╩ ∆╢⁹ 

 

 

 

-1.1.2 ─ ≤⌂╢  
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 ≢│⁸ ─ ─ ≤⇔≡⁸ -1.1.3⌐ ∆╟℮⌐⁸

♃꞉⁸כ⸗ⱡⱤ▬ꜟ ╛☺ꜗ◔♇♩ ╩ ™√ ⁸ ╩ ≤⇔≡™╢⁹

↓↓≢⁸♃꞉⁸כ ⁸ ╩ ⇔≡ ≤™℮⁹↓╣╠─ ⌐╙◖fi◒ꜞכ♩

♃꞉כ╛♩ꜝ▬ⱳ♇♩ ⁸◘◒◦ꜛfi ╛ ╩ ∆╢ │⁸

⌐╟╢ ╩ ╕ⅎ⁸ ≤ ─ ⅜ ↕╣≡™╢↓≤╩ ∆╢

⅜№╢⁹ 

 

 

-1.1.3 ─ ┘⌐  

≢₈ ₉≤ ⅜№╢ │⁸ ─ ╩ ∆↓≤≤⌂

╢⅜⁸ ╩ ╛ ≤ ╖ ⅎ≡⁸∕╣∙╣⌐ ∆╢↓≤╙≢⅝

╢⁹╕√⁸ ┘ ─ꜟⱩכ◔ ≢│⁸ ≢ ≤∆╢

─ ─ ⅜∕─╕╕ ≢⅝⌂™↓≤╙ ⅎ╠╣╢⁹∕─ │⁸ ≢ ∆

⌐ ⅎ≡ ה ╛ ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 

⌂⅔⁸ ⅔╟┘ ─ ⌐ ╘ ⌐ ⇔⌂↑╣┌⌂╠⌂™⅜⁸ ╩

∆╢ │⁸ ⌐ ↕╣╢╙─≢│⌂ↄ⁸ ⌐ ╠⇔≡ ─ ⅜

≢⅝╢ ⅜№╣┌ ≢ ∆ ⌐ ⅎ≡ ∆╢↓≤⅜≢⅝╢⁹╕√⁸

╩ ∆╢ ≤⇔≡⁸ ─ ⇔™ ⅛≈ ─№╢ ╩ ∆╢ ╙

ⅎ╠╣╢⁹ 

─ ⌐№√∫≡│⁸ ─ ⁸ ⌐╟∫≡│ ⌂ ╩

∆↓≤│ ≢│⌂™╙─⅜№╢≤ ⅎ╠╣╢√╘⁸ ⌐⅔™≡│ ╩ ⇔√ ≤

∆╢↓≤≢ ⇔ ⅎ⌂™⅜⁸ ⅜ ↕╣√ ⌐№∫≡│⁸ ⌂ ╩ ─

⁸ ↄ≤╙ ─ ⌐│⁸ ⌂ ╩ ∆ ╩ ─ ╩╙∫≡

∆╢ ∆╢╟℮ ╘╢╙─≤∆╢⁹ 

 ( ה )

♩ꜝfi☺♇◦ꜛfiⱧכ☻

 ( ה )

♃꞉כ ♃꞉כ

 ( ה )

♃꞉כ

⸗ⱡⱤ▬ꜟ

☺ꜗ◔♇♩

ₒ ₓₒ  (☺ꜗ◔♇♩ )ₓₒ  (⸗ⱡⱤ▬ꜟ )ₓ
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1.2 ─  

 ⌐⅔™≡ ∆╢ │⁸ ⁸ ┘⌐↓╣╠⌐ ∆╢

⌐⅔™≡ ∆╢ ─ ⌐╟╢⁹ 

ₒ ₓ 

⌐⅔™≡ ∆╢ │⁸ ─ ⌐⅔™≡ ∆╢ ─ ⌐╟╢⁹ 

ה ⌐ ∆╢ ╩ ╘╢  

ה ─ ─ ─ ╩ ╘╢  

ה ─ ─ ─ ─ ╩ ╘╢  

ה  

ה │∕─ ─ ─ ⌐ ⇔ ⌂ ╩ ╘╢  

 

─  

(1) ─  

ủ ►▫fi♪ⱨ□כⱶ 

⌐ ↕╣√ ─ ╩™℮⁹ 

ủ  

ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ ⁸♃꞉⁸כ ⁸ ─ ⅛╠⌂╢ ╩ ∆╢

╙─≢№╢⁹ 

ủ  

⁸ ⁸ ⁸ ┘ ╩ꜟⱩכ◔ ∆╢╙─≢№

╢⁹ 

ủ ꜡ ꜞfiⱩ☿▪הꜟ☿♫♃  

⌐╟∫≡ ⅎ╠╣╢ ─ ♃כ꜡⁸╡№≢ ≤♫☿ꜟ ≢ ↕

♃כ꜡⁹╢╣ │Ⱪ꜠כ♪ ♃כ꜡⁸ ⁸ⱢⱩ⌂≥≢ ↕╣╢⁹ │ ⁸

⁸ ⁸ ⌂≥≢ ↕╣⁸♫☿ꜟ≤ ┌╣╢ ⌐ ↕╣╢⁹↓╣╠─ ⌐╟

╡ ─ ◄Ⱡꜟ◑כ⅜ ◄Ⱡꜟ◑כ⌐ ↕╣╢⁹꜡ │ꜞfiⱩ☿▪הꜟ☿♫♃ RNA ≤

∆╢ ╙№╢⁹ 

ủ ꜡כ♃  

⌐⅔↑╢ ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ ─ ♃כ꜡⁸≢≥↓─

─ⱢⱩ─╕╦╡⌐Ⱪ꜠כ♪ ╩ ╡ ↑√ ╩™℮⁹ 

ủ ◦☻♥ⱶ 

┘ ─ ─ ⌐ ≠™≡⁸ ╩∕─ ⌐ ≈╟℮⌐ ∆╢ ╩™

℮⁹ 

ủ  

꜡ ꜞfiⱩ☿▪הꜟ☿♫♃ ╩ ∆╢ ─ ≢№╢⁹♃꞉⁸כ ┘

≢ ↕╣╢⁹ 

ủ ♃꞉כ 

─ ─℮∟⁸ ≤ ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ ≤─
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⌐№╢ ╩™℮⁹ 

ủ  

─ ─℮∟⁸ ╟╡ ⌐ ⅝ ⇔⁸⅛≈⁸ ╩♃꞉כ⌐

∆╢ ╩™℮⁹ 

ủ  

─ ─℮∟⁸ ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ ⁸♃꞉⁸כ

⌐ ∆╢ ╩ ⌐ ⅎ╢ ╩™℮⁹ 

ủ ♩ꜝfi☺◦ꜛfiⱧכ☻ 

⸗ⱡⱤ▬ꜟ ≤♃꞉כ╩ ∆╢ ╩™℮⁹⸗ⱡⱤ▬ꜟ ─ ⌐ ⇔⁸♃꞉כ⌐

↕╣╢ ╩ √∆√╘⁸♃꞉כ─ ⅝╩ ∆╢ ╙ √⇔≡™╢⁹ 

ủ ⱢⱩ ↕ 

⌐⅔↑╢ ─♃כ ─ ─ ⅛╠─ ↕╩™℮⁹ 

ủ ꜜכ  

╩ ⌐ ↕∑╢ ╩™℮⁹ ─ ╛ ─√╘⌐ ╩ ∆╢↓

≤╙№╢⁹ 

ủ Supervisory Control And Data Acquisition ─  

◦☻♥ⱶ╩™℮⁹ 

ủ Condition Monitoring System ─  

◦☻♥ⱶ╩™℮⁹ 

 

(2) ─  

ủ  

 ⌐ ╦∫√ ⅔╟┘ ╩ ⌐ ⇔≡™ↄ√╘─ ─ ─↓≤⁹ 

ủ  

 ⌐ ⅜⌂™⅛ ═╢ ⁹ 

ủ  

 №╠⅛∂╘ ╘√ ┘ ⌐╟╡ ╩ ™⁸ ─ ╩ ∆╢ ⁹ 

ủ  

 ⌐ ∂╢ ─ ⁹ ⁸ ⁸ ⁸ ╩ ╗⁹ 

ủ  

 ─ ─ ─ ⁹ ≢│⁸ ─ ─ ●▬♪ꜝ▬fi─ 4 

a⁸b⁸c⁸d ≢ ∆⁹ 

ủ  

 ─ ↔≤─ ─ ⅛╠ ⌐ ⇔√ ─ ─ ⁹

≢│⁸ ─ ─ ▬♪ꜝ▬fi─ 4 A⁸B⁸C⁸D ≢ ∆⁹ 

ủ  

 ─ ─ ⁸ ⁸ ╩ ╡╕≤╘√ ─↓≤⁹ 

ủ  
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 ⅜ ⅛╣╢ ─ ╛ ┘ ─ ─ ⌐ ≠™≡⁸ ה

⌐ ≠ↄ ┘⌐ ה ⌐ ≠ↄ ╩ ™⁸ ─ ⌐ ∆╢ ╩

∆╢↓≤⁹ 

ủ ה ⌐ ≠ↄ  

 ─ ╩ ⇔⁸ ≤⇔≡≥─╟℮⌂ ה ─ ⅜ ה

⇔≡™╢⅛ ⅛≈ ⌐ ∆╢↓≤⁹ 

ủ  

 ─ ⌐ SEP ╛ ─ ⅜ ≤↕╣╢ ╩™℮⁹ 

ủꜞⱣfi♪Ɫfiⱴ 

 ◖fi◒ꜞכ♩─ ╩ ∆╢√╘─ ╩™℮⁹ 

 

(3) ─  

ủ  

╣⅜ ╛ ╩ ╡ →╢ ┘∕─ ╡ ╩™℮⁹ 

ủ  

─ ⌐ ⇔≡ ⇔≡™╢ ╩™℮⁹ 

ủ  

⌐⁸ ⅜ ⇔√╡⁸ ∟ ⅜∫√╡∆╢≤⅝⌐ ∆╢⇔┬⅝─ ┘ ╢ ╩

™℮⁹ 

ủ ◘▬♩ 

─ ↕╣√ ╩™℮⁹ 

ủ  

 ╩™℮⁹ 

ủ  

 ╩™℮⁹ 

 

(4) ─  

ủ Crew Transfer Vessel ─  

 ─↓≤⁹ ─ ⌐ ⌂ ≤↕╣⁸ ה ⌂

ה ─™∏╣⌐⅔™≡╙⁸ ה ╩ ╕≢ ⇔⁸ ⌐ ⌐

↕∑╢ ⁹ 

ủ Service Operetion Vessel ─  

☻ⱦכ◘  ─↓≤⁹CTV ╟╡ ≢⁸ ╛ ▪◒☿☻ ╩ ∆╢⁹ 

ủ  

 ╩ ⇔√ ⁹ ⌐ ⇔√꜠◓⌐╟╡⁸ ⌐ ╠─ ╩ ≢ 

⅝╢ ⁹ 

ủ  

 ╩ ⅎ ↑√ ≢ ─ ≤⇔≡│ ≢ ↕╣≡™╢╙─≤ ∂⁹
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╛ ─ ╛ ⌐ ∆╢⁹ 

ủ♦ꜞ♇◒ 

 ⌐╟∫≡ ╩≈╡ →╢↓≤╩ ≤∆╢ ≢⁸ⱴ☻♩ │Ⱪכⱶ╩ ⇔⁸

╩ ⇔≡꞉▬ꜘ꜡כⱪ⌐╟∫≡ ∆╢╙─⁹ 

 

(5) ─  

ủ ⁸ 

 ╩ ⌐ ∆╢√╘─╙─≢⁸ ┘ ⅜№╢⁹ 

ủ  

 ╩ ⌐ ∆╢√╘─ ╡ ↑╠╣√ ─ꜞfi◓⁹ ⌐ ─ ⌐ ∆╢⁹ 

ủ  

 ⅜ ∆╢≤⅝⌐⁸ ┘ ─ ╩ ⅞⁸ ╩ ↕∑╢√╘ ⌐ ╡

↑╢ ⁹ 

ủ◔כ♁fi 

 ◖fi◒ꜞכ♩≢≈ↄ∫√ ╕√│ ─⅛√╕╡≢⁸ ╛ ─ ≤⇔≡

↕╣╢⁹ 

ủ  

 ─ ─ ╩™℮⁹ 
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ה 1.3  

╩ ∆╢⌐№√∫≡│⁸ ⅔╟┘ ⌐ ℮ ⁸

∆╢ ⁸ ⌐ ∆╢╙─≤∆╢⁹ 

ₒ ₓ 

⌐⅔™≡ ─ ╩ ∆╢ ⌐ ∆╢ ⌂ ה ה

│⁸ ┘ ─╒⅛ ⌐ ─╙─⅜ →╠╣╢⁹∕╣╠─ ⌐№√∫≡

│⁸∕╣∙╣─ ה ─ ╩ ∆╢ ⅜№╢⁹ 

₆  ₇ 

  

   

ủ  

ủ  

ủ ⌐ ∆╢ ╩ ╘╢  

ủ ⌐ ∆╢ ╩ ╘╢  

ủ ─ ⌐ ≠ↄ ─ ⌐ ∆╢  

   

 ủ  

ה   ─ ─  

ה   ─ ─ ⌐≈™≡ 

 ủ  

ה   ─ ⌐ √∫≡─ ⅎ  

 ủ ─  

ה   ─ ┘  

 ủ ה  

ה   ה ⌐≈™≡ 

ה   ─ ┘ ⌐ ╘╢ ─

─  

  

   

 ủ  

 ủ  

 ủ ─ ─ ─ ╩ ╘╢  

   

 ủ │∕─ ─ ─ ⌐ ⇔ ⌂ ╩ ╘╢

 

 ủ ─ ⌐ ⇔ ⌂ ╩ ╘╢

 

 



  

31 

 

 

   
  
   
 ┘ ─ ⌐ ∆╢   
   
  
   
   
   
   
   
  
  
  
   
   

 ủ  

ủ  

ה    

fiכ꜠◒ה   fiכ꜠◒  

 

₆ ⁸ ⁸●▬♪ꜝ▬fi  ₇ 

ה  ⌐ ∆╢ ─  

  ⌐⅔↑╢  30 3  

ה  ⌐⅔↑╢ ─ ⌐ ∆╢ ─  

  ⌐⅔↑╢  30 3  

ה   JEAC5005-2011 

     

ה  ─ JEAG5005-2017 JESC V0002(2017)  

    

ה  ⌐⅔↑╢ ─ ●▬♪ꜝ▬fiₒ ₓ 

    27 3  

ה  ─ ─ ●▬♪ꜝ▬fi 

   27 4  

ה  ─ ─ ●▬♪ꜝ▬fi 

   26 7 ⁸ 30 6   

ה  ⌐⅔↑╢ ─ ─ Ver.1 

    28 7  
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ה  ⌐⅔↑╢ ⌐≈™≡ ─ ≤─ ─√╘─ⱴ♬ꜙ▪ꜟ ver.1 

    24 6  

ה  ⌐ ╩ ∆╢ ─ ─ ─  

   23 6  
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2  ─ ─ ⌐ ╢  

2.1  

│⁸ ╩ ⇔≡ ⇔√ ⌐≈™≡⁸

─ ⅜ ⌂╦╣⌂™╟℮⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ₒ ₓ 

│⁸ ╩ ⇔≡ ⇔√ ─ ─ ⌐≈™≡

⇔√╙─≢№╢⁹ 

⌐№√∫≡│⁸ ⌂ ─℮∟⁸ ⅛╠ ∆╢₈ ⌂ ₉

┘ ⅛╠ ∆╢₈ ⌂ ₉─┤√≈─ ⌂ ⌐ ⅝ↄ ↑╠╣╢⁹

₈ ⌐⅔↑╢ ┘ ─ ─ ↑₉│⁸ ⌐ ≠ↄ

─ ⅎ ⅜≥∟╠⌐ ↕╣╢⅛ ⇔≡™╢╙─≢№╢⁹ 

│⁸ ⌐ ╘╢ ─ ╩ ∆╢⌐№√∫≡⁸ ─

ⅎ ╩ ╕ⅎ⁸ ┘ ⌐ ≠ↄ ─ ⅎ ╩ ⌐ ╖ ╦∑╢≤≤╙

⌐⁸∕─ ─ ⌐≈™≡╙ ⌐ ╘╢↓≤⅜ ≢№╢⁹ 

 

 

-2.1.1  

 

 

39 ─ ⁸ 42 ⁸ 43 ┘ 55

  

 

 

56 ─ 2─ 2 ─ ⌐ ∆╢ ─ ⁸ 3 ─ 9

┘∕─ ─ ─ ⁸ ─ ─ ─ ╩ ╘╢ 4

─    
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≢ ─ ≤⌂╢ ♃꞉⁸כ ┘ ⌐≈™≡│⁸ ─≤

⅔╡ ╡ ℮↓≤⅜ ╕⇔™⁹ 

 

₈ה  94 ─ 3 1 1 ┘ 2 ⌐ ╘╢ ─ ─

₉⌐ ≠ↄ ⌐ ╢ ─ ≢│⁸ ─ ⌐ ∆╢↓≤╩

⌐ ─Ⱪ꜠⁸ꜟ☿♫⁸♃כ꜡⁸♪כ♃꞉⁸כ ⁸ ─ ─

╩ ⌐ ╘≡™╢⁹ 

ה  ●▬♪ꜝ▬fi≢│ ≢№╢ ∆⌂╦∟ ⌐≈™

≡─ ─ ╩ ⌐ ╘≡™╢⁹ 

│≡™≈⌐כ꞉♃ה  ┘ ⌐ ≠ↄ ─ ⅜№╢⅜⁸ ─ ≤⌂

∫≡™╢√╘⁸ ─ ™ ⌐ ≠ↄ ⌐ ⌐ ≠ↄ ╩№╦∑≡

∆╢↓≤╩ ≤∆╢⁹ ⌐≈™≡│⁸ │ ─ ⅎ ⁸ │

─ ⅎ ≢ ∆╢↓≤╩ ≤∆╢⁹ 

─ ⅎ ╩ ╕ⅎ⁸ ⌐ ≠ↄ ─ ⅎ ╩Ⱪ꜠הꜟ☿♫ה♃כ꜡ה♪כ

♃꞉הכ ⁸ ─ ⌐⁸ ⌐ ≠ↄ ─ ⅎ ╩ ─ ⁸

ה ⁸⌐ ∆╢↓≤╩ ≤∆╢⁹ 

 

⌂⅔⁸ ┘ ─≤⌂ꜟⱩכ◔ ⌐≈™≡│⁸ ─ ╩ ╕ⅎ⁸

⌐ ─ ╩ ∆╢ ⅜№╢⁹ 

 

 ╕√⁸ ─ │╕∆╕∆ ה ⇔≡⅔╡⁸ ─ ─ ⌐№√

∫≡│⁸ ─ ─ ╩ ⌐⁸ ⌂ ⌐╟╡ ⇔⅜ ⌂↓≤≤∆╢⁹ 

  



  

35 

 

 

2.2  ─ ⌐⅔↑╢  

2.2.1 ┼─  

 

ₒ ₓ 

 │⁸ ─ ╩ ℮ ⁸ ⇔™ ─ ⌐⅔™≡ ⌐ ∆

═⅝ ╩ ⇔√╙─≢№╢⁹ 

⅜ │ ╛ ⇔™ ⌐№╢⁹ ╛ ─ ⁸ ⁸

⅛╠⁸ ─ ⌐№√∫≡│⁸ ⇔™ ⌐ ⇔√ ╩

∆╢ ⅜№╢⁹∕─√╘⁸ ⌐╟╢ ─ ╛⁸ ⇔™ ⌐⅔™≡

╙ ╩ ⌐ ≢⅝╢▪◒☿☻ ─ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

 

(1) SCADA ┘ CMS ⌐≈™≡ 

 ─ ⌐⅔↑╢ ◦☻♥ⱶ│ ⌐⁸SCADA ◦☻♥ⱶ⅜ ≤↕╣≡™╢⅜⁸

≢─ ⌐╟╢ │⁸∕─ ⌐ ╩ ∆╢╙─╙ ↄ⁸ ⌐ ⅝⌂ ╩ ⅎ╢⁹

⌐ ⌐⅔™≡│⁸ ─ ⌂ ≢№∫≡╙⁸ ה ⌐╟∫≡│⁸

∟⌐▪◒☿☻≢⅝⌂™ ╛⁸Ⱪ꜠⁸♪כ◑▪Ⱳ♇◒☻⌂≥─ ─ ≢│⁸ ⌐

╛⅛⌂ SEP ─ ⅜ ≤↕╣⁸ ⅜≢⅝⌂™ ⌐│ ─ ≤⌂╢ ╙

↕╣╢⁹⌂⅔⁸ ─ ⌐⅔™≡╙ ─ ╩♃כ♦╘√─ ⌐

≢⅝╢╟℮⌐Ᵽ♇◒▪♇ⱪ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

⌐⅔™≡│⁸ ⌂ ⅜ ⅎ╢╟℮ ◦☻♥ⱶ(CMS

Condition Monitoring System)≤™∫√◦☻♥ⱶ ╙ ─ ≈─ ≤⇔≡ →╠╣≡

™╢⁹CMS ≤│ ─ ₁⌂ ⌐ ☿fi◘כ╩ ↑⁸ ₁─ ╩ ∆╢↓

≤⌐╟╡⁸ Ɽכ♠─ ╩ ⇔⁸ ╩ ⌐ ⅞⁸ ∆╢ ⌐Ɽכ♠╩ ∆╢↓

≤⅜ ≤⌂╢◦☻♥ⱶ≢№╢⁹ ≢│ ╩ ⌐ ⌂◦☻♥ⱶ≤⇔≡

╡ ╦╣≡™╢⁹ 

╕√⁸ ⌐≈™≡│ ⅛≈ ─№╢ ╛ ⇔™ ─ ⅜ ↕╣╢⁹ 

 

(2) ▪◒☿☻ ⌐≈™≡ 

─ ┘ ⌐ ⌂ ⅜▪◒☿☻ (CTV)≢№╢⁹

⁸ ⌂ ⁸ ─™∏╣⌐⅔™≡╙⁸ ה ╩◘▬♩╕≢ ⇔

⌐ ⌐ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

╛ ─♃▬Ⱶfi◓│⁸ ∏⇔╙ ⌂ ⌐ ╠⌂™─≢⁸▪◒☿☻ CTV

│ ⇔™ ⁸ ⌐ ™ ─ ≢╙ ⇔⁸ ╩ ⌐ ┼ ↕∑╠╣╢↓≤⅜

≤⌂╢⁹ 

 

 

─ ⌐№√∫≡│⁸ ╛ ⁸ ⌂≥ ─ ⇔™

╩ ╕ⅎ√ ⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 
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 (3) ⌐≈™≡ 

 ─ ╩ ≤∆╢ ה │⁸ ─ ╛Ⱪ꜠כ♩ ⌐꜠☿ⱪ

♃ ╩ ∆╢⌂≥─ ⅜≤╠╣≡™╢╙──⁸ ≤⇔≡ ↄ ⇔≡™╢⁹↓─

√╘ │⁸Ⱪ꜠כ♪─ ◦☻♥ⱶ╛꜡כ♃─ ─ ⌂≥

⌐ ⇔ ╩ ℮ ⅜№╢⁹ 

 

ה ─ ⌐ ∆╢ ⌐≈™≡ 

─ ⌐╟╡ ─ ╛ ─ ─ ⅜ ⇔≡™╢ ⁸

⌐ ⌐╟╢Ⱪ꜠כ♪┼─ ⅜ ─ ╩ ⌂ↄ⇔≡™╢⁹ 

 

16 18 ⌐ ↕╣√ NEDO ₈ ┼─ ⌐ ∆╢ ₉⌐⅔™≡

─▪fi◔כ♩ ⅜ ╦╣⁸ ─ ≤⇔≡ ─ ⅜ ↕╣≡™╢⁹ 

⌂⅔⁸▪fi◔כ♩─ │⁸ 14 4 ⅛╠ 18 3 ─ 4 ⌐ ⇔√

─ ╩ ≤⇔≡™╢⁹ ⅜ ↕╣≡⅔╡⁸ ╠╣√ ⅜ ⌂ↄ⁸♦כ♃

≤⇔≡─ ⅜ ™ ╙ ╕╣≡™╢⁹ 

(1) ⌐ ↑╢≤⁸ ─ ⅜ ™⁹ 

(2) ⌐ ∆╢ ─ │⁸ ⅜ ™⁹ 

(3) ⅜ ∆╢≤⁸Ⱪ꜠כ♪ ─ ⅜ ↄ⌂╢ ⅜№╢⁹ 

(4) Ⱪ꜠כ♪ ─ │⁸ ≢│ ⁸ ≢│ ⁸ ≢│

⅜ ™⁹ 

(5) ─ │⁸ ≢│ ⁸ ≢│ ⁸ ≢│

⅜ ™⁹ 

(6) ⌐Ⱪ꜠כ♪ ╩ ∫√ ⁸ fiכ꜠◒≡∫╟⌐ ─ ╛ ☻Ɑכ☻─

⅜ ⌂™↓≤⅜№╡ ╕≢─ ⅜ ↄ⌂╢ ⅜№╢⁹ 

 

ה ⌐≈™≡ 

-2.2.1 ⌐⁸ ⌐ ∆╢ ╩ ∆⁹ ⌐⅔↑╢ │⁸↓─

⌐ ∂≡⁸ -2.2.1 ⌐ ∆ ╘╢ ╩ √∆ ⅜№╢⁹™∏╣─ ⌐⅔™≡╙

⅛╠ ╩ ∆╢ ⅜ ↄ⁸⅛≈⁸ ⌐ ⇔⌂™ ⌂꜠☿ⱪ♃כ╩ ┼ ╡ ↑╢

╙─≤∆╢⁹╕√⁸ ⌐╟∫≡ ∏╢ ╩ ⌐ ╩ ⅎ╢↓≤⌂ↄ ⌐ ⌐ ∆↓

≤⅜≢⅝╢ → ╩ ∆╢╙─≤∆╢⁹⌂⅔⁸ │ ─ ↕⅜ ⅛╠ 20 ⱷ

╩ꜟ♩כ ⅎ╢ ╩ ≤⇔≡™╢ ⌐ ∆╢

─ ⁹ 
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-2.2.1 ╩ ∆╢ ─  

-2.2.1 ↔≤─  

 ─   

A ─  600 fi꜡כ◒  
┼─ ⅜№∫√ │⁸ ∟⌐ ╩ ∆╢↓≤⅜≢

⅝╢╟℮⌐⁸ ╩ ∆╢⁹ 

B ─  300 fi꜡כ◒   

 150 fi꜡כ◒   

⌐ ∆╢ ─  
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2.2.2 ┼─  

│⁸ ─ ⌂ ╩ ∆╢√╘⁸ ╛ ⌂≥─

⌐ ╦╠∏⁸ ה ╩ ה ⇔⌂↑╣┌⌂╠⌂™⁹ 

ₒ ₓ 

│⁸ ⅛╠─ ╩ ∆╢√╘⌐ ∆═⅝ ╩ ∆╙─≢№╢⁹ 

⌐ ∆╢ ⅜↓╣╠ ╩ ⌐ ⅛╠ ה ≢⅝╢↓≤

│⁸∕─ ─ ⌐⅔™≡ ╙ ⌂ ≤⌂╢⁹ ╛ ⌂≥─ ⌐ ╦╠∏⁸

╩ ⌐ ה ╩ ∆╢√╘⌐⁸ ─ ╩≤╢↓≤⅜ ╕⇔™⁹ 

─ ה ╩ ╘╢√╘ ⇔√ ─  

╛ ה ⌐⅔↑╢ ─√╘ ⇔√ ─  

╩ ה ∆╢ ⁸ ─ ╩ ∆╢√╘⌐ ⇔√ ─  

⌂⅔⁸ ⌂ ─ ⌐ ⇔≡│⁸ ─ ─ ⌐ ℮╒⅛⁸

╛ ─ ⌐ ℮╙─≤∆╢⁹ ⌐≈™≡│⁸

─ ─ ⌐ ™ ⌐ ╩ ℮╙─≤∆╢⁹ 

─ ┘ ─ ╩ ⌐ ∆⁹ 

-2.2.2.1 ─ ┘ ─  

    ⌐ ∆╢ ─   
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-2.2.2.2 ►▫fi♪ⱨ□כⱶ─ ─  

    ⌐ ∆╢ ─  

 ⁸SPS ─ ─ IALA International Association 

of Lighthouse Authorities ─ ─ ⅎ │⁸ ─≤⅔╡≢№╢⁹ 

─ⱶכ□fi♪ⱨ▫►ה №╢™│ ─ ⌐ ∆╢⁹  

SPSה ─ │ ≤⇔≡ 3 ╩ ⅎ⌂™╙─≤∆╢⁸ 

 

  

 

3  
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2.3 ─   

│⁸ ∕─ ─ ╩ ⇔≡⁸ ┘ ⌐

╩ ⇔⁸∕─ ⁸ ∕─ ─ ⌐≈™≡─ ╩ ™⁸∕─ ⌐ ∂≡ ⌂

╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

ₒ ₓ  

│⁸ 3 ─ 9 2 1 ╟╡⁸ ─ ה ─ ⅎ

╩ ⇔√╙─≢№╢⁹ 

⌐ ≠⅝ ↕╣√ │⁸ ⌐╦√╡ ╩ ∆╢

↓≤⌐ ⅎ⁸ ⌂ ╩ ∆╢√╘⌐⁸ ⌂ ⁸ ╩ ℮ ⅜№╢⁹ 

 

⌐≈™≡│⁸ ┘ ─ ⌐ ∆╢╟℮ ⌐

∆╢ ⅜№╢⁹ 

≢│⁸₈ ─ ₉⁸₈ ─ ₉₈ ₉╩ ℮↓≤≤

⇔≡⅔╡⁸ ≢│⁸₈ ₉╩ ⇔⁸ ╩ ∫≡™ↄ ⅜№╢⁹ 

 

  

ה ⌐≈™≡ 

⌐≈™≡│ 50 ⌐ ≠⅝ ╘⌂↑╣┌⌂╠⌂™⁹√≤ⅎ┌⁸ 50

3 ≢│⁸ ─↓≤╩ ╘⌂↑╣┌⌂╠⌂™≤⇔≡™╢⁹ 

 ─ ⁸ │ ⌐ ∆╢ ╩ ∆╢ ─ ┘ ⌐ ∆

╢↓≤⁹ 

 ─ ⁸ │ ⌐ ∆╢ ⌐ ∆╢ ⌐ ∆╢↓≤⁹ 

 ─ ⁸ ┘ ⌐ ∆╢ ─√╘─ ⁸ ┘ ⌐ ∆

╢↓≤⁹ 

 ─ │ ⌐ ∆╢↓≤⁹ 

 ─ ╩ ∆╢ ⌐⅔↑╢ ─ ⌐ ∆╢↓≤⁹ 

 ∕─ ─ ⌐ ╢═⅝ ⌐ ∆╢↓≤⁹ 

 ─ ⁸ ┘ ⌐ ∆╢ ⌐≈™≡─ ⌐ ∆╢↓≤⁹ 

 ⁸ ⇔ↄ│ ₈

₉≤ ∆╢⁹ │ ─ ⇔ↄ│ ─ ₈

₉≤™℮⁹ ╩ ∆╢╙─⌐ ╢⁹ ─ │ ⌐

╢ ┘ ─ ⌐ ∆╢↓≤⁹ 

 ∕─ ─ ⁸ ┘ ⌐ ∆╢ ⌐ ⇔ ⌂  

 

ה ─ ⌐≈™≡ 

 ─ ⌐≈™≡│⁸ 43 ⌐⁸ ╩ ∆╢ │⁸

─ ┘ ⌐ ∆╢ ─ ╩↕∑╢√╘⁸ ≢ ╘╢≤↓╤⌐╟╡⁸

╩ ⇔⁸ ⌐ ↑ ⌂↑╣┌⌂╠⌂™⁹╕√⁸↓╣╩ ⇔√ ╙ ≤∆╢⁹
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↕╠⌐⁸ │⁸ ─ ⁸ ┘ ⌐ ∆╢ ─ ─ ╩

⌐ ╦⌂↑╣┌⌂╠⌂™≤ ↕╣≡™╢⁹ 

 

ה ⌐≈™≡ 

 ─ ⌐≈™≡│⁸ 55 ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

 │ -2.3.1.1⁸ -2.3.1.1 ⌐ ∆╟℮⌐⁸ ⁸

⅔╟┘ ⅛╠⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

-2.3.1.1 ─  

 

-2.3.1.1 ≤ ─  

─ ─  500kW ─  

 
 42  

─  3 ⌐ 1ה 3ה ─ ╩  

 
─  

─ ⌐ ∂ ─ ╩ ▬fi☿fi♥▫Ⱪ  

1 3  

2 6  

 │  

 

─ │⁸ 2.3.1 ─ ♃כ꜡ (1 

ꜞfiⱩ☿▪הꜟ☿♫ ⁸♃꞉כ─ ⌐╟╢⁹ 

 ─ ⌐≈™≡│ ⌐ ∆⁹ 

 2.3 ┘ 1 ─ │⁸₈ ─ ₉⅛╠─ ⌐≈™≡⁸

─  ─℮ⅎ ⇔≡™╢⁹ 
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≢│⁸ ┘∕─ ─ ─ ⌐≈™≡⁸

3 ─ 9 2 1 ⌐⁸ ∕─ ─ ╩ ⇔≡⁸ ┘ ⌐

╩ ⇔⁸∕─ ⁸ ∕─ ─ ⌐≈™≡─ ╩ ™⁸∕─ ⌐ ∂≡

⌂ ╩ ∂╢↓≤⁸≤ ╘╠╣≡™╢⁹ 

 ╕√⁸ 25 6 ⌐ ↕╣√ ⌐⅔™≡⁸ ─ │⁸ ⌐

╩ ℮↓≤∕─ ─ ⅜ ╘╢ ⌐╟╡ ℮↓≤≤ ↕╣⁸₈ ─ ─

─ ╩ ╘╢ ₉ ⁸₈ ₉≤™℮⁹ ─ 25 11 29 ₉ ┘₈

─ ⌐ ⇔ ⌂ ╩ ╘╢ ₉ ⁸₈ ₉≤™℮⁹ ─

26 3 28 ₉╩ ™⁸ ⌐ ∆╢ ╩ ╘≡™╢⁹ 

26 7 ⌐₈ ─ ─ ●▬♪ꜝ▬fi₉ ⁸ ●▬♪ꜝ▬fi≤™℮⁹

⅜ ↕╣⁸₈ ₉─ ⌂ ⅎ ⅜ ↕╣≡™╢⁹ 
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2.3.1 ─  

1 ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ ⁸♃꞉כ─  

│⁸ ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ ⁸♃꞉כ─ │⁸

─ ⌐╟╢₈ ₉─ ≤ ─ ⅎ⌐ ≠ↄ ╩ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

ₒ ₓ 

 │⁸ ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ ⁸♃꞉כ─ ⌐≈™≡₈ ₉

╩ ⇔√╙─≢№╢⁹ 

 

 ─ ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ ⁸♃꞉כ─ ה ─ │⁸₈

94 ─ 3 1 1 ┘ 2 ⌐ ╘╢ ─ ─ ₉⁸

⌐╟╢≤⇔⁸ ⌂ ⌐⅔™≡⁸  ─ ⇔√⁸

JESC V0002 2017 ₈ ─  JEAG 5005-2017₉─

╩ ∆╢↓≤⅜≢⅝╢⁹ ─ ⌐≈™≡╙ ⌐ ↕╣≡™╢╙─⅜ ≤

⌂╢( -2.3.1.2 )⁹ 

 

-2.3.1.2 ─ ─  

   

 

 

 

♅♇Ⱨה Ⱨ♇♅ Ⱪ꜠⁸◐כⱧ♇♅ ⁸

⁸Ⱨ♇♅ ⁸  

ה Ⱪ꜠כ◐ Ⱪ꜠כ♪♥▫♇ⱪ  

1  

 

 

◐כ꜠Ⱪה  

ה כꜜ  

 

⁸ ⁸

 

♪כ꜠Ⱪה ⁸꜠☿ⱪ♃⁸כ♄►fi◖fi♄◒♃⁸כ ⁸

 

ⱢⱩה Ⱳꜟ♩⁸♩♇♫הⱢⱩⱢ►☺fi◓⁸☻Ⱨ♫◌Ᵽ⁸כ

⁸ⱢⱩ▪◒☿☻Ɫ♇♅  

ꜟ☿♫ה Ⱳꜟ♩⁸♩♇♫ה ⁸♫☿ꜟ ⁸♫☿

ꜟ◌Ᵽכ  

ꜟ☿♫ה ꜠☿ⱪ♃⁸כ  

כ꞉♃ה Ⱳꜟ♩⁸♩♇♫ה ⁸ ◓fiꜞכ◌fi▪ה  

 

 

ꜟ☿♫ה ⁸  

│ β 

 

 

ה Ⱪ꜠כ◐ Ⱪ꜠כ♪♥▫♇ⱪה Ⱳfiכ◌⁸

◦ꜗⱨ♩  

 

⁸  

♪כ꜠Ⱪה ♄►fi◖fi♄◒♃כ ⁸Ⱪ꜠כ♪  

 β │ ╩ 2 ≤∆╢↓≤⅜ ╕⇔™⁹ 
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2 ה ─  

│⁸ ה ─ ⌐№√∫≡│⁸ ה ─

╩ ⇔⁸ ⌐ ∫≡ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

⌂⅔⁸ ⌐≈™≡│ ╕√│ ⅜ ∆╢╕≢ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

ₒ ₓ 

│⁸ ה ─ ⌐≈™≡ ∆╙─≢№╢⁹↓↓≢⁸ ה

─₈ ₉│ ⁸ ╩ ╗╙─≢№╢⁹∕─ ≤⌂╢ ה כ◔

Ⱪꜟ⌐≈™≡│⁸ 2.3.2 ∕─ ─  ⌐ ∆⁹ 

 

ה ─ ⌐≈™≡ 

 ─ ה ─ ה ─ │⁸ ⌐ ≠

ↄ ⌐⅔™≡⁸ ⌂ ╩ ↑≡™⌂™⁹∕─√╘⁸↓╣╕≢ ─ ⌐ ⇔⁸

╩ ╘⁸ ╩ ∫≡™╢ ⌐ ≠ↄ ─ ⅎ ╩ ⌐ ⇔≡™ↄ↓≤⅜

╕⇔™⁹∕─ ⁸ ה ─ ⌐№√∫≡│⁸ ⌐ ∆₈ ─ ─

●▬♪ꜝ▬fi₉⌐ ≠ↄ ─ ╩ ⌐ ∆╢╙─≤∆╢⁹ 

ה ─ │⁸ ─ ⌐ ⇔ ⌂ ╩ ╘≡™╢

↓≤⅜ ⌂ ≢№╡⁸ ⁸ ⁸ ⁸ ⅛╠ ∆╢↓≤╩

≤∆╢⁹ ┘ ╩ -2.3.1.2 ⌐ ∆⁹ ─ │⁸₈ ─ ─

●▬♪ꜝ▬fiₒ ₓ╩ ⁹  ⌐ ╩ ∆⁹ 

 

ה  

│⁸ ─ ⌂ ⅎ ╛ ⅜ ⅛╣╢ ╩ ∆╙─≤∆╢⁹ 

ה  

 │⁸ ─ ⁸ ┘ ≤∆╢ ╩ ╘╢╙─≤∆╢⁹ 

  ה

 ч) │⁸ ≢ ╠╣√ ─ ⌐ ∆╢ ה ⌐ ≠ↄ

┘ ⅛≈ ⌂ ⌐ ↑√ ה ⌐ ≠ↄ ╩ ∆↓≤╩

≤∆╢⁹ 

ш) ─ ╩ ╕ⅎ≡⁸ ─ ⌐ ∆╢ ╩ ╘╢↓≤╩ ≤∆╢⁹ 

  ה

│⁸ ─ ⁸ ⁸ ─ ╛ ⁸ ─ ⁸ ⌐

╦╢ ╩ ⇔≡⁸ ─ ╛ ╩ ╘╢↓≤╩ ≤∆╢⁹ 

 ⌐≈™≡│⁸ ─ ─ ╩ ╕ⅎ⁸ ⌐ ╩

∆╢↓≤≤∆╢⁹ 
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-2.3.1.2 ─  

ה  

 │⁸ ⌂ ─ ─ ⁸ ─ ─ ─ ≤⌂╢╙─╩

∆╢√╘⌐ ∆╢╙─≢№╢⁹ 

ה  

 │⁸ ─ ┘ ╩ ⅛≈ ⌐ ∆╢↓≤╩ ≤⇔≡ ∆╢

╙─≢⁸№╠⅛∂╘ ╘√ ⌐ ≠™≡⁸ ⅛≈ ⌐ ℮ ⅜№╢⁹

⌐ ∆╢ ╩♃כ♦⌂ ∆╢↓≤⌐╟╡⁸ ─ ╛ ⌂╢ ─ ╩ ∆
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╢↓≤⅜≢⅝⁸ ─ ⇔⌐ ≡╢↓≤⅜≢⅝╢⁹ 

 

  ─ ─ │⁸ ⅛╠─ ⌐╟╢↓≤╩ ≤∆╢⁹ 

╕√⁸ ╩ ⇔≡™╢ ⌐≈™≡│⁸ ╩ ℮↓≤╩ ≤∆╢⁹ 

  

  ч) ─ ─ │⁸ ─ ─ ⌐╟╢↓≤╩ ≤∆╢⁹ 

ш) ─ ⌐ ╩ ╓∆ ─ ⁸ ⌐ ─♃כ♦⌂    

  ╩ ℮ │⁸ ⌐ ∂√ ה ╩ ℮╙─≤∆╢⁹ 

ה  

  

  ╛ ─ ⌐│⁸ ⌐ ⅜ ה ∆╢⅔∕╣⅜№╡⁸ ─ ⌐ ≤

⌂╢∞↑≢⌂ↄ⁸ ⌐⅛⅛╦╢╟℮⌂ ⌂ ╛ ⌐≈⌂⅜╢↓≤⅜ ↕╣╢⁹↓╣

╠─ ─ ה ─ ╩ ⇔⁸ ⌂ ╩ ╢√╘⌐⁸ ╩ ℮⁹ 

─ │⁸ ⌐ ∂≡⁸ ⌐╟╡ ─ ─ ╩

℮ ⅜ ™⁹ ⅎ┌⁸ ⌐⅔™≡│⁸ ⌐ ─ ─ ⅜ ╦╣≡™╢

⅜№╡⁸↓─ │⁸∕─ ╩ ⌐ ⅎ╢↓≤╙ ≢№╢⁹ 

  

  ⁸ ⁸ ⁸ ⌐⅔™≡ ─ ⅜

↕╣√ │⁸ ⌐ ∂≡⁸∕─ ╛ ─ ┼─ ─√╘⌐

╩ ℮↓≤⅜ ╕⇔™⁹ 

│⁸ ⌐╟╢ ♃כ♦⁸ ⁸ ⌐ ⌂ ╩ ℮

↓≤⅜ ╕⇔™⁹ 

 

╛ ≤™∫√ ⌐ ∆╢ ⅎ ≤⇔≡ ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ ⌐ ⇔≡

│⁸ ─ ⌂≥╩ ╕ⅎ≡⁸ ⌐ ⌐⅔™≡ ⌐ ∆╢ ⅎ ╩ ⇔≡⅔

ↄ↓≤⅜ ╕⇔™⁹ ⌐ ∆╢ ⅎ ⅜ ↕╣≡™⌂™ ≢│⁸ ╩ ⌐ ∆╢↓

≤⅜≢⅝╢⁹ 

ч ─ ⅜ ⌂ ≢⁸ ─ ─ ⅜ ⇔√  

ш ─ ⅜ ⌂ ≢⁸ ─ ─ ⅜ ⇔√  

щ ⁸ ╙⇔ↄ│ ─ ⌐╟╡ ─ 75% ─ ⅜ ⇔√  

ъ ╩ ╢ ⅜ ⇔√  

ы ⌐╟╢ ה ⅜ ⇔√  

ь ∕─ ⁸ ─ ─ ⅜ ↕╣╢  

  ⅎ┌ ─ ⌂≥⅜ →╠╣╢⁹  
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ה (1) ─ ─  

 ⌐ ∆ │ ⌐⅔↑╢ ─ ≢№╡⁸ ─ ─ ⌐№

√∫≡│⁸ ╩ ⌐ ⌐⅔™≡ ⌂ ╩ ∆╢ ⅜№╢⁹ 

 

(1)-1 ⸗ⱡⱤ▬ꜟ  

 ⸗ⱡⱤ▬ꜟ ─ │⁸ ●▬♪ꜝ▬fi 3  4

 ─ ╩ ∆╢⁹ 

 

(1)-1-1 ⸗ⱡⱤ▬ꜟ ─ ה ─  

⸗ⱡⱤ▬ꜟ ≢ ↕╣╢≢ ─ ≢│⁸ ┘

─ ⌐≈™≡ ─ ╩ ℮╙─≤⇔⁸ ─ │⁸ ┘ ─

─ ⌐╟╢↓≤╩ ≤∆╢⁹ 

 ╕√⁸ ╩ ⇔≡™╢ ⌐≈™≡│⁸ ╩ ℮↓≤╩ ≤∆╢⁹ 

 

ᵑ⸗ⱡⱤ▬ꜟ 

 

ₒ ₓ 

⌐ ∆╢ │⁸ ●▬♪ꜝ▬fi 3 3.1.3 ⌐ ∏╢╙─≤∆╢⁹

╩ ╗⁹ ⌐ ∂ ─ ⁸ ⁸ │⁸ ─ ─ ⁸ ─

⅜ ≤⇔≡ ⅎ╠╣╢⁹↓╣╠─ │ ─ ╩ ↕∑╢⁹↓─√╘⁸ ─

≢│⁸ ─ ┘ ─ ─ ⁸ ⌐ ⇔≡ ╩ ℮⁹

⌐⁸ ─ │⁸L.W.L. ⅛╠ M.L.W.L.─ ≢ ↓╡╛∆™√╘⁸ ⌂ ╡

≢⁸ ─ ╛⅛⌂≤⅝⌐ ╩ ℮↓≤⅜ ╕⇔™⁹ 

 ∕─╒⅛⁸ ─ ⌐≈™≡│⁸ ה  ⱴ♬ꜙ▪ꜟ 2009 

 ☿fi♃⁸כ 21 11 ╩ ⌐∆╢↓≤⅜≢⅝╢⁹  

 ─ ─ ─ ╩ -2.3.1.1 ⌐ ∆⁹ 

 

-2.3.1.1 ─ ─ ─  

 ─  
─   ─  

  

з   ─ ⁸ ⁸  

 

ה ─  

ה ─  

a ẽ ⌐╟╢ ╛ ⁸∕─ ⇔™ ⅜№╢⁹ 

b Ί Ί Ί 

c Ί Ί Ί 

d ẽ ⌐╟╢ ╛ │⌂™⁹ 

 

 

  

⸗ⱡⱤ▬ꜟ⌐≈™≡│⁸ ⌐╟╡⁸ ─ ⁸ ⁸ ─ ╩ ∆╢↓≤╩

≤∆╢⁹ 
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ᵒ  

⌐≈™≡│⁸ ⌐╟╡⁸ ⁸ ◌Ᵽכ ─ ╩ ∆╢↓≤╩ ≤

∆╢⁹ 

ₒ ₓ 

─ │⁸ ●▬♪ꜝ▬fi 3 3.1.4 ⌐ ∏╢╙─≤∆

╢⁹ 

 ─ │⁸ ─ ⅜ L.W.L.⅛╠ M.L.W.L.─ ≢ ↓╡╛∆™↓≤╩

⇔≡⁸ ⌂ↄ≤╙ L.W.L.╟╡ 1m ™ ╕≢ ↕╣≡™╢─⅜ ≢№╢⁹⇔√⅜∫≡⁸

│⁸ ⌂ ╡ ≢⁸ ─ ╛⅛⌂≤⅝⌐ ℮↓≤⅜ ╕⇔™⁹ 

─ │⁸ ⌐ ─ ⌐≈™≡ ℮⁹ 

 ч) ─  

ה ─┤ↄ╣⁸ ╣⁸│⅜╣⁸ ⁸ №╢™│ ─ ─  

ה ASTM-D610 ╩ ⌐ ╘√ -2.3.1.3 ─ ─ ─ ⌐╟

╢  

 

a 10% ⁸ b 0.3% 10% ⁸ 

c 0.03% 0.3% ⁸ d 0.03%  

-2.3.1.3 ─ ─ ─  

  

ш) ⁸ ─  

ה ─ ⁸ ╣⁸ ╣ 

 щ) ─  

ה ─ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸№≡  

 ъ) ─  

ה ─ ⁸ ╣⁸ ╣ 

 ы) Ɑ♩꜡ꜝ♃ⱶ ─  
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ה ◌Ᵽכ─ ⁸ ⁸ ⁸  

─♩♇♫Ⱳꜟ♩⁸ה ⁸╝╢╖ 

 ь) ⸗ꜟ♃ꜟ ─  

─ꜟ♃ꜟ⸗ה ⁸└┘ ╣⁸ ◌Ᵽכ⅜⌂™  

ה   ◌Ᵽכ─ ⁸ ⁸ ◌Ᵽכ⅜№╢  

─♩♇♫Ⱳꜟ♩⁸ה ⁸╝╢╖ ◌Ᵽכ⅜№╢  

 

─ ╩ -2.3.1.4 ⌐⁸ ─ ─ ╩ 2.3.1.2 ⌐ ∆⁹ 

 

 

-2.3.1.4 ─  

 

  

◌Ᵽכ╛ ≡ ⌐ │⌂™⅛  

╕≢ ∆╢ ─ │⌂™⅛  

⸗ⱡⱤ▬ꜟ 
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2.3.1.2 ─ ─ ─  

 ─  
─   

─  

 

и   
 

 

 

ה ╛┤ↄ╣ 

ה ─│⅜╣ 

a 

ẽ ⌐ ╛┤ↄ╣⅜ ╘╠╣╢⁹ 

ẽ ╩ ℮│⅜╣╛ ╣⅜ ⌐ ⇔≡™╢⁹ 

ẽ ⅜ 10 ≢№╢⁹ 

 

ẽ ⅝⌂ ╛┤ↄ╣⅜№╢⁹ 

ẽ ╩ ℮│⅜╣╛ ╣⅜ ⌐ ⇔≡™╢⁹ 

ẽ ⅜ 0.3 10 ≢№╢⁹ 

 

ẽ ╛┤ↄ╣⅜ ⇔≡™╢⁹ 

ẽ ─│⅜╣╛ ╣⅜ ⇔≡™╢⁹ 

ẽ ⅜ 0.03 0.3 ≢№╢⁹ 

 
ẽ ≤╒≤╪≥ ⌂ↄ⁸ ⌂ ≢№╢⁹ 

ẽ ⅜ 0.03 ≢№╢⁹ 

 

 

ה ─  

 ẽ ─ ⅜ ⇔ↄ⁸ ⅜ ⇔≡™╢ ⁹ 

 
ẽ ⌐ ╕≢ ∆╢ ─ ⅜ ∂⁸ ─ ⅜ ╘

╠╣╢⁹ 

 ẽ ╕≢ ⇔⌂™ ─ ⅜ ↄ ╠╣╢⁹ 

 ẽ ⌂⇔⁹ 

 

 

ה ─  

 ẽ ─ ⅜ ⇔ↄ⁸ ⅜ ⇔≡™╢ ⁹ 

 
ẽ ⌐ ╕≢ ∆╢ ─ ⅜ ∂⁸ ─ ⅜ ╘

╠╣╢⁹ 

 ẽ ╕≢ ⇔⌂™ ─ ⅜ ↄ ╠╣╢⁹ 

 ẽ ⌂⇔⁹ 

 

 

ה ─  

 ẽ ─ ⅜ ⇔ↄ⁸ ⅜ ⇔≡™╢ ⁹ 

 
ẽ ⌐ ╕≢ ∆╢ ─ ⅜ ∂⁸ ─ ⅜ ╘

╠╣╢⁹ 

 ẽ ╕≢ ⇔⌂™ ─ ⅜ ↄ ╠╣╢⁹ 

 ẽ ⌂⇔⁹ 

 

 

ה ─  

 ẽ ─ ⅜ ⇔ↄ⁸ ⅜ ⇔≡™╢ ⁹ 

 
ẽ ⌐ ╕≢ ∆╢ ─ ⅜ ∂⁸ ─ ⅜ ╘

╠╣╢⁹ 

 ẽ ╕≢ ⇔⌂™ ─ ⅜ ↄ ╠╣╢⁹ 

 ẽ ⌂⇔⁹ 

Ɑ♩꜡ꜝ

♃ⱶ  

 

ה ◌Ᵽכ 

 ♩♇♫Ⱳꜟ♩⁸ה

 
ẽ ◌Ᵽכ⅜ ⇔⁸Ɑ♩꜡ꜝ♃ⱶ ⅜ ╕√│

⇔⁸ ⌐ ⅜ ≡™╢⁹ 

 
ẽ ◌Ᵽכ╛ ≡ ⌐ ⅜№╢⁹ 

ẽⱲꜟ♩⁸♫♇♩⁸Ᵽfi♪ ⌐ ⅜ ╠╣╢⁹ 

 

ẽ ◌Ᵽכ⅜ ╕√│ ⇔≡™╢⁹ 

ẽ ◌Ᵽכ─ ⌐ ⌂◒ꜝ♇◒⅜ ╠╣╢⁹ 

ẽⱲꜟ♩⁸♫♇♩⁸Ᵽfi♪ ⌐╝╢╖⅜№╢⁹ 

ẽ ─ꜟכ◦ ⅜ ╠╣╢⁹ 

 ẽ ⌂⇔⁹ 

⸗ꜟ♃ꜟ

 

 

ה ◌Ᵽכ 

─ꜟ♃ꜟ⸗ה ⁸

℮ 

 

ẽ ◌Ᵽכ⅜ ™ ≢ ⇔≡™╢⁹ 

ẽ⸗ꜟ♃ꜟ ⌐⁸ ⅜ ╘╠╣╢⁹ 

ẽ⸗ꜟ♃ꜟ⅜ ⇔⁸ ⌐⁸ ⅜ ⇔≡™╢⁹ 

ẽ ◌Ᵽכ ⅔╟┘⸗ꜟ♃ꜟ ╩ ⇔√≤⅝ ⁸ ─ ─

⅜ ↕╣╢⁹ 

 

ẽ ◌Ᵽכ╛ ↑ ⌐└┘ ╣⅜ ╠╣⁸ ⌐ ◌Ᵽ

─כ ⅜╣⅜ ╠╣╢⁹ 

ẽ ⌂ │ ╠╣╢⅜⁸ ─ ╣ ⇔│⌂™⁹ 

ẽ ◌Ᵽכ ╩ ⇔√≤⅝ ⁸⸗ꜟ♃ꜟ⌐ ─└┘ ╣⅜

⇔⁸ ⅜ ╠╣╢⁹ 

 

ẽ ◌Ᵽכ⌐ ╛ ⅜ ╠╣╢⁹ 

ẽ ⌐◒ꜝ♇◒⅜ ╘╠╣╢⅜⁸∕─ │ 1 ≢№

╢⁹ 

ẽⱲꜟ♩⁸♫♇♩⁸Ᵽfi♪ ─ ◌Ᵽכ ↑ ⌐ ╖

⅜№╢⁹ 

 ẽ ⌂⇔⁹ 

 

  



  

51 

 

 

ᵓ  

⌐≈™≡│⁸ ⅜ ↕╣≡™╢⅛ ∆╢√╘⌐⁸ ╩ ∆╢

↓≤╩ ≤∆╢ 

ₒ ₓ 

─ │⁸ ●▬♪ꜝ▬fi 3 3.1.5

⌐╟╢╙─≤∆╢⁹ 

 ╩ ™√ ⁸ ⅜ ↕╣╢

╩ ∆ │ 780mV ≢№╢⅜⁸ ─ │⁸

─┌╠≈⅝ ╩ ⇔≡⁸↓╣⌐ ∆╢ ╩

─ 800mV ⌐ ∆╢⁹ ⅜ ↕╣≡™⌂™ │⁸

─ ⁸ ⅜ ⅎ╠╣╢⁹ 

 ─ │⁸ ─ ≤∕─ ≢

™⁸ ─ │⁸M.L.W.L. ┘ ꜠ⱬꜟ─ ≤⌂╢ L.W.L. 

⅛╠ ╕≢╩ 1m ≢ ℮↓≤⅜ ╕⇔™⁹ 

─ ╩ -2.3.1.5 ⌐⁸ ─ ─

╩ -2.3.1.3 ⌐ ∆⁹∕─╒⅛⁸ ─ ⌐≈™≡

│⁸ ה  ⱴ♬ꜙ▪ꜟ 2009  

☿fi♃⁸כ 21 11 ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 

 

-2.3.1.3 ─ ─ ─  

 

 ─  
─   ─  

  

 

и   
 

↔≤─  

ה ↓℮-800mV 

ה -800mV 

ה -850mV 

a ẽ ⅜ ↕╣≡™⌂™⁹ 

b Ί Ί Ί 

c Ί Ί Ί 

d ẽ ⅜ ↕╣≡™╢⁹ 

β ─ ─ │ ─ ⌐╟╢ 

 ⌂⅔⁸ ─ │⁸ ה  ⱴ♬ꜙ▪ꜟ╩ ⌐∆╢╙─≤∆╢⁹ 

≤ ─ ╛ ─ ╩ ∆╢⁹

│ 1 1 ∆╢↓≤⅜ ╕⇔™⁹ 

ה ─ ─  

 ─ ⌐№√∫≡│⁸ ─ ≤ ⇔≡ ╛ ⌐ ⌂

⅜№╢⅛⌐≈™≡⁸ ╙ ∆╢ ⅜№╢⁹ ─ ≤ ⌐ ⌂╢ ⌐│⁸

⌐ ⅜ ⇔≡™╢↓≤⅜ ⅎ╠╣╢─≢⁸∕─ ─ ╩ ℮ ⅜№╢⁹ 

ה ─  

 ⌐ ™╢ │⁸ ≢№╢─≢⁸ ─ │ ≢ ∆╢

↓≤│ ⇔™⁹⇔√⅜∫≡⁸ №╢™│ ⅜ ╘╠╣√ ⌐│⁸ ⅛╠─

╩ ⇔⁸ ─ ╕√│ ≢ ↕╣≡™╢⅛─ ╩ ℮⁹ 

  

-2.3.1.5  

 

  

 

 

 

1m  

 

 
( ) 

 

( ≤ ) 
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ᵔ  

⌐≈™≡│⁸ ⌐╟╡ ⁸ ⁸ ⁸ ─│⅜╣ ─ ╩ ∆╢↓

≤╩ ≤∆╢⁹ 

ₒ ₓ 

⌐≈™≡│⁸ ●▬♪ꜝ▬fi 7  ⌐ ⌐╟╢╙─≤∆

╢⁹ 

 ─ │⁸ ─ ┘ ⁸ ─ ⌐╟╢ ⌐╟╡⁸

─ ⅜ ⌂╦╣∏ ⇔≡ ≢⅝╢╟℮⁸ ⌂ ⌐╟∫≡ ℮⁹ 

─ │⁸ ≢ ╩ ∆╢↓≤⅜ ≢№╢⁹∕─ ⁸

│⁸ ∏⇔╙ ℮ │⌂™⁹ 

 

─ ה ⌐⅔↑╢ ≤⇔≡│⁸ ●▬♪ꜝ▬fi─

─ ⌐ ↕╣≡™╢⁸ ┘ ⁸ ⁸ ⁸ ⁸ ה ה

ⱪ⁸כ꜡ ⁸∕─ ─ │⇔↔⁸ ┘ ⁸ ⅜ →╠╣

╢⁹ 

 ⌐ -2.3.1.6 │⁸₈ ⌐ ∆╢ ─  4.9 ╛ ⌐

⌂ ─ ₉⌐ ↕╣√ ≢№╢⁹ 

-2.3.1.6 ─ ╛ ⌐ ⌂  

 ─Ⱳכ♩ⱨ▼fi♄כ⅜ ●▬♪ꜝ▬fi─ ⌐⁸ ⅜∕─

─│⇔↔⌐⁸ ♦♇◐⅜ ה ─ⱪכ꜡ה ⌐ ∆╢⁹ 
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 ⁸ ●▬♪ꜝ▬fi⅛╠ ⌐⌂╢ ╩ ∆╢⁹ 

 

ᵔ-1 ┘  

┘ ⌐≈™≡│⁸ ─ ⁸ ⁸ ─│⅜╣ ─ ╩ ∆╢↓≤╩

≤∆╢⁹ 

ₒ ₓ 

 ┘ ─ │⁸ ⌐ ─ ⌐ ╠⅛ⱪכ꜡ ⌂ ⅜ ∆╢↓≤⌐

╟∫≡ ∂╢⁹ ─ ⌐№√∫≡│⁸ ⌐⁸ ╡─ ⌐≈™≡╙ ∆╢

≤╟™⁹ 2.3.1.4 ⌐ ┘ ─ ─ ─ ╩ ∆⁹ 

 

2.3.1.4 ┘ ─ ─ ─  

 

 ─  
─   ─  

 

й  
┘  

─ ⁸

⁸ ─│⅜

╣ ─  

ⱷ☺ꜗכ ⌐╟╢

╩ ╗⁸ ∂  

ה ⁸  

ה ─  

a ẽ ⁸ ⌐╟╡ ≢⅝⌂™ ≢№╢⁹ 

b Ί Ί Ί 

c ẽ ─ ╛ ⁸ ─│⅜╣ ⅜№╢⁹ 

d ẽ ⌂⇔⁹ 

 

ᵔ-2  

 

ₒ ₓ 

 ─℮∟⁸ ─ ⁸ │⁸ ⌐ ─ ⌐╟∫≡ ∂╢⁹ ─

│⁸☻♥fi꜠☻ ─╙─╩ ™√ ≢╙ ∆╢ ⅜№╢⁹ 

◗ⱶ ─ │⁸◗ⱶ ─ ●▬♪ꜝ▬fi

☿fi♃3 25 כ ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 

 2.3.1.5 ⌐ ─ ─ ─ ╩ ∆⁹ 

 

2.3.1.5 ─ ─ ─  

 

 ─  
─   ─  

 

й   

─ ⁸

⁸ ─

─  

 

ⱶ◗ה ─  

ה ─ ╛  

a 
ẽ ◗ⱶ ⁸ ⅜№╢⁹ 

ẽ ╝╢╖⁸ ↑⁸ ⅜╡⁸ ⅜№╢⁹ 

b Ί Ί Ί 

c 
ẽ ◗ⱶ ⁸ ⁸♅♇Ⱨfi◓⅜№╢⁹ 

ẽ ⌐ ⅜№╢⁹ 

d ẽ ⌂⇔⁹ 

 

 

  

⌐≈™≡│⁸ ⌐╟╡ ─ ⁸ ⁸ ⁸ ─ ─ ╩

∆╢↓≤╩ ≤∆╢⁹ 
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ᵔ-3  

⌐≈™≡│⁸ ⌐╟╡⁸ ⁸ ⁸ ─ ⁸ ─ ╩ ∆╢

↓≤╩ ≤∆╢⁹ 

ₒ ₓ 

 ─ │⁸ ─ ┘∕─ ─ ⅜ ⅛≈ ⌐ ≢⅝╢╟℮⁸

⁸ ─ ⁸ ⁸ ─│⅜╣ ─ ╩ ∆╢⁹ 

─ │⁸ ⁸ ─

ה ⁸ 22 12 ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 

2.3.1.6 ⌐ ─ ─ ─ ╩ ∆⁹ 

2.3.1.6 ─ ─ ─  

 

 ─  
─   ─  

 

й   

⁸ ⁸

─ ⁸ ⌂

─  

 

ה ─ ⁸ ⁸  

ה ─  

a 
ẽ ⅜ ⇔⌂™⁹ 

ẽ ⅜ ⇔≡™╢⁹ 

b Ί Ί Ί 

c 
ẽ ─│⅜╣⁸ ⌂ ⅜№╢⁹ 

ẽ ◖fi◒ꜞ⁸⌐♩כ ─└┘ ╣⅜№╢⁹ 

d ẽ ⌂⇔⁹ 

 

ᵔ-4  

 

ₒ ₓ 

⌐≈™≡│⁸ ─ ⁸ ⌐ ∂≡⁸ ⌐ ─ ┘ ╩ ∆

╢ ⅜№╢⁹ 

 

ᵔ-5 ⁸  ⱪכ꜡⁸

 

ₒ ₓ 

 ⁸ ─ ≢│⁸ ─ ╛ ⁸ ─│⅜╣⁸ ─ ─ ╩ ∆╢⁹

⁸ ─ │⁸ ╘∫⅝╩ ⇔≡™╢ ╙ ™⅜⁸↓╣⌐≈™≡╙ ≤ ⌂⇔≡

╩ ⱪ⌐≈™≡│⁸כ꜡⁸√╕⁹™╟≥╢∆ ⁸ ⁸ ╖ ╖ ─╝╢╖ ─ ╩

∆╢⁹ 

2.3.1.7 ⌐ ⁸ ─ⱪכ꜡⁸ ─ ─ ╩ ∆⁹ 

 

 

 

 

⌐≈™≡│⁸ ⌐╟╡ ≤⌂╢ ⁸ ─ ╩ ∆╢↓≤╩ 

≤∆╢⁹ 

⁸ ⱪ⌐≈™≡│⁸כ꜡⁸ ⌐╟╡ ≤⌂╢ ⁸ ─ ╩ ∆╢↓

≤╩ ≤∆╢⁹ 
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2.3.1.7 ⁸ ─ⱪכ꜡⁸ ─ ─  

 

 ─  
─   ─  

 

й  
⁸ ⁸꜡

 ⱪכ

⁸ ⁸ ╖

╖ ─╝╢╖

─  

 

ה ─ ╛ ⁸ ─

│⅜╣ 

ה ─   

a ẽ ≤⌂╢ ⁸ ⅜№╢⁹ 

b Ί Ί Ί 

c Ί Ί Ί 

d ẽ ⌂⇔⁹ 

 

ᵔ-6  

⌐≈™≡│⁸ ⌐╟╡ ≤⌂╢ ⁸ ─ ╩ ∆╢↓≤╩

≤∆╢⁹ 

 ─ │⁸2.2.2 ┼─ ⌐ ∆ ─╙─≢№╢⁹ 

ₒ ₓ 

⌐≈™≡│⁸ ─ ⁸ ⁸ │ ─ ⁸ ─ ╩ ∆

╢⁹ ─ │⁸ ⁸ ─

ה ⁸ 22 12 ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 

2.3.1.8 ⌐ ─ ─ ─ ╩ ∆⁹ 

 

2.3.1.8 ─ ─ ─  

 

 ─  
─   ─  

 

й   

⁸ ⁸

─ ⁸

─  

 

ה ─ ⁸ ⁸  

ה ─  

a 
ẽ ─ ⅜ ⇔ↄ ↄ⁸ ≤⌂╢ ⁸ ⅜№╢⁹ 

ẽ ⅜ ⇔≡™╢⁹ 

b Ί Ί Ί 

c 
ẽ ─│⅜╣⁸ ⌂ ⅜№╢⁹ 

ẽ ◖fi◒ꜞ⁸⌐♩כ ─└┘ ╣⅜№╢⁹ 

d ẽ ⌂⇔⁹ 
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 ᵔ-7 ∕─ ─  

∕─ ─ ⌐≈™≡│⁸ ⌐╟╡⁸ ≤⌂╢ ⁸ ─ ╩

∆╢↓≤╩ ≤∆╢⁹ 

ₒ ₓ 

 ч) │⇔↔ 

  │⇔↔⌐│⁸ ⁸☻♥fi꜠☻ ⁸◗ⱶ ⅜№╡⁸∕─ ─ ≤⇔≡│⁸ ─

⁸ ⌐╟╢ ⁸ ⁸ ⁸ №╢™│☻♥fi꜠☻ ─ │ ─ ⌐╟╢

│ ─ ⁸◗ⱶ ─ │◗ⱶ─ ╛ ─ ⅜ ⅎ╠╣╢⁹│⇔↔─

╩ ∆╢≤⁸ ⌐ ╦╢ ⌂ ⌐≈⌂⅜╢ ╙№╢⁹ 

2.3.1.9 ⌐│⇔↔─ ─ ─ ╩ ∆⁹ 

 

2.3.1.9 │⇔↔─ ─ ─  

 

 ─  
─   ─  

 

й  
│⇔

↔ 

─ ⁸

⁸  

 

ה ⁸  

ה ─  

ה ─  

a 
ẽ ⇔≡™╢⁹ 

ẽ ⁸ ⅜ ⇔ↄ⁸ ≢№╢⁹ 

b Ί Ί Ί 

c ẽ ─ ⁸ ⁸ ─│⅜╣╛ ⅜№╢⁹ 

d ẽ ⌂⇔⁹ 

 

ш) ┘  

 ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

 ─ │⁸ ●▬♪ꜝ▬fi 3 7.12 ─ ╩ ⌐∆╢

↓≤⅜≢⅝╢⁹ 

 

щ)  

 

ₒ ₓ 

 ⌐≈™≡│⁸ ⁸ ─ ⁸ ⁸ ─ ⁸ ◌ⱷꜝ⁸

─ ⁸ ─ ─ ╩ ∆╢⁹ 

 

 

  

⌐≈™≡│⁸ ⅛╠─ ⌐╟╡⁸ ≤⌂╢ ⁸ ─ ╩  

∆╢↓≤╩ ≤∆╢⁹ 
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(1)-1-2 ⸗ⱡⱤ▬ꜟ ─ ה ─  

─ ה ≢│⁸ ≢ ≢⅝⌂™ ─ ⌐≈™≡

℮⁹ 

─ ה ⌐ ╩ ╓∆ ─ ⁸ ⌐ ─♃כ♦⌂ ╩ ℮

│⁸ ⌐ ∂√ ה ╩ ℮╙─≤∆╢⁹ 

⸗ⱡⱤ▬ꜟ ─ │⁸ ●▬♪ꜝ▬fi 4 4.2.2 

⌐ ∏╢╙─≤∆╢⁹ 

ᵑ ⸗ⱡⱤ▬ꜟ 

a. ⸗ⱡⱤ▬ꜟ⌐≈™≡│⁸ ─ ⌐╟╡⁸ ─ ⁸ ⁸ ─ ╩ ∆╢

↓≤╩ ≤∆╢⁹ 

b. ─ ─ ⁸ ⌐ ─♃כ♦⌂ ╩ ℮ │⁸ ⌐ ∂√

ה ╩ ℮╙─≤∆╢⁹ 

 ₒ ₓ 

─ │⁸ ●▬♪ꜝ▬fi 3 3.2.2 ⌐ ∏╢╙─≤

∆╢⁹ 

a.⌐≈™≡ 

╩ ╗⁹ ⌐ ∂ ─ ─ │⁸

╛ ─ ⅜ ⌐ ╦╣≡™

╣┌⁸ ⇔≡╙╟™⁹ 

√∞⇔⁸ ⅜ ↕╣≡™⌂™ │⁸ ⌐ 

╟╢ ╩ ∏ ⇔⁸ ─ ╩ ⇔⌂↑ 

╣┌⌂╠⌂™⁹  

b.⌐≈™≡ 

b-1 ╩ ∆╢  

⌐ ⇔≡™╢ ╩◔꜠fi ≢ ⇔√ ≢⁸ ⁸ ⁸ ─

╩ │☻◔♇♅∆╢⁹ 

b-2 ─ ─ ╛ ⌐╟╢ ╩ ℮  

─ │⁸ ⅜ ∂╛∆™ L.W.L. ≢ 2 ⁸ ─ כ⸗→

ⱷfi♩ ≢ 2 ⁸ 4 ╩ ∆╢⁹∕─╒⅛⁸ ─ ⌐≈™≡│⁸

ה ⱴ♬ꜙ▪ꜟ 2009  ☿fi♃⁸כ 21 11

╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 

⌂⅔⁸ ─ ─ │ ●▬♪ꜝ▬fi 4 4.2.2 ⌐╟╢⁹ -

2.3.1.10 ⌐ ─ ╩ ∆⁹ 

-2.3.1.10 ─ ─ ─  

 

 ─  
─   ─  

  

 

з   

─

⁸

⁸  

 

ה ─  

ה ─ ─  

a ẽ ⌐╟╢ ╛ ⁸∕─ ⇔™ ⅜№╢⁹ 

b Ί Ί Ί 

c Ί Ί Ί 

d ẽ ⌐╟╢ ╛ │⌂™⁹ 
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ᵒ  

a. ⌐≈™≡│⁸ ⅛╠─ ⌐╟╡⁸ ⁸ ◌Ᵽכ ─ ╩ ∆╢

↓≤╩ ≤∆╢⁹ 

b. ─ ─ ⁸ ⌐ ─♃כ♦⌂ ╩ ℮ │⁸ ⌐

∂√ ה ╩ ℮╙─≤∆╢⁹ 

ₒ ₓ 

a.⌐≈™≡ 

─ │⁸(1)-1 ᵒ ⌐ ∏╢╙─≤∆╢⁹ 

-2.3.1.11 ⌐ ─ ─ ─ ╩ ∆ 

-2.3.1.11 ─ ─ ─  

 ─  
─   ─  

 

и   
 

 

 

ה ╛┤ↄ╣ 

ה ─│⅜╣ 

a 

ẽ ⌐ ╛┤ↄ╣⅜ ╘╠╣╢⁹ 

ẽ ╩ ℮│⅜╣╛ ╣⅜ ⌐ ⇔≡™╢⁹ 

ẽ ⅜ 10 ≢№╢⁹ 

 

ẽ ⅝⌂ ╛┤ↄ╣⅜№╢⁹ 

ẽ ╩ ℮│⅜╣╛ ╣⅜ ⌐ ⇔≡™╢⁹ 

ẽ ⅜ 0.3 10 ≢№╢⁹ 

 

ẽ ╛┤ↄ╣⅜ ⇔≡™╢⁹ 

ẽ ─│⅜╣╛ ╣⅜ ⇔≡™╢⁹ 

ẽ ⅜ 0.03 0.3 ≢№╢⁹ 

 
ẽ ≤╒≤╪≥ ⌂ↄ⁸ ⌂ ≢№╢⁹ 

ẽ ⅜ 0.03 ≢№╢⁹ 

 
 

ה ─  

 ẽ ─ ⅜ ⇔ↄ⁸ ⅜ ⇔≡™╢ ⁹ 

 
ẽ ⌐ ╕≢ ∆╢ ─ ⅜ ∂⁸ ─ ⅜ ╘

╠╣╢⁹ 

 ẽ ╕≢ ⇔⌂™ ─ ⅜ ↄ ╠╣╢⁹ 

 ẽ ⌂⇔⁹ 

 

 

ה ─  

 ẽ ─ ⅜ ⇔ↄ⁸ ⅜ ⇔≡™╢ ⁹ 

 
ẽ ⌐ ╕≢ ∆╢ ─ ⅜ ∂⁸ ─ ⅜ ╘

╠╣╢⁹ 

 ẽ ╕≢ ⇔⌂™ ─ ⅜ ↄ ╠╣╢⁹ 

 ẽ ⌂⇔⁹ 

 

 

ה ─  

 ẽ ─ ⅜ ⇔ↄ⁸ ⅜ ⇔≡™╢ ⁹ 

 
ẽ ⌐ ╕≢ ∆╢ ─ ⅜ ∂⁸ ─ ⅜ ╘

╠╣╢⁹ 

 ẽ ╕≢ ⇔⌂™ ─ ⅜ ↄ ╠╣╢⁹ 

 ẽ ⌂⇔⁹ 

 

 

ה ─  

 ẽ ─ ⅜ ⇔ↄ⁸ ⅜ ⇔≡™╢ ⁹ 

 
ẽ ⌐ ╕≢ ∆╢ ─ ⅜ ∂⁸ ─ ⅜ ╘

╠╣╢⁹ 

 ẽ ╕≢ ⇔⌂™ ─ ⅜ ↄ ╠╣╢⁹ 

 ẽ ⌂⇔⁹ 

Ɑ♩꜡ꜝ♃

ⱶ  

 

ה ◌Ᵽכ 

 ♩♇♫Ⱳꜟ♩⁸ה

 
ẽ ◌Ᵽכ⅜ ⇔⁸Ɑ♩꜡ꜝ♃ⱶ ⅜ ╕√│

⇔⁸ ⌐ ⅜ ≡™╢⁹ 

 
ẽ ◌Ᵽכ╛ ≡ ⌐ ⅜№╢⁹ 

ẽⱲꜟ♩⁸♫♇♩⁸Ᵽfi♪ ⌐ ⅜ ╠╣╢⁹ 

 

ẽ ◌Ᵽכ⅜ ╕√│ ⇔≡™╢⁹ 

ẽ ◌Ᵽכ─ ⌐ ⌂◒ꜝ♇◒⅜ ╠╣╢⁹ 

ẽⱲꜟ♩⁸♫♇♩⁸Ᵽfi♪ ⌐╝╢╖⅜№╢⁹ 

ẽ ─ꜟכ◦ ⅜ ╠╣╢⁹ 

 ẽ ⌂⇔⁹ 

⸗ꜟ♃ꜟ

 

 

ה ◌Ᵽכ 

─ꜟ♃ꜟ⸗ה ⁸

℮ 

 

ẽ ◌Ᵽכ⅜ ™ ≢ ⇔≡™╢⁹ 

ẽ⸗ꜟ♃ꜟ ⌐⁸ ⅜ ╘╠╣╢⁹ 

ẽ⸗ꜟ♃ꜟ⅜ ⇔⁸ ⌐⁸ ⅜ ⇔≡™╢⁹ 

ẽ ◌Ᵽכ ⅔╟┘⸗ꜟ♃ꜟ ╩ ⇔√≤⅝ ⁸ ─ ─

⅜ ↕╣╢⁹ 

 

ẽ ◌Ᵽכ╛ ↑ ⌐└┘ ╣⅜ ╠╣⁸ ⌐ ◌Ᵽ

─כ ⅜╣⅜ ╠╣╢⁹ 

ẽ ⌂ │ ╠╣╢⅜⁸ ─ ╣ ⇔│⌂™⁹ 

ẽ ◌Ᵽכ ╩ ⇔√≤⅝ ⁸⸗ꜟ♃ꜟ⌐ ─└┘ ╣⅜

⇔⁸ ⅜ ╠╣╢⁹ 

 

ẽ ◌Ᵽכ⌐ ╛ ⅜ ╠╣╢⁹ 

ẽ ⌐◒ꜝ♇◒⅜ ╘╠╣╢⅜⁸∕─ │ 1 ≢№

╢⁹ 

ẽⱲꜟ♩⁸♫♇♩⁸Ᵽfi♪ ─ ◌Ᵽכ ↑ ⌐ ╖

⅜№╢⁹ 

 ẽ ⌂⇔⁹ 
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.⌐≈™≡ 

 ╩ ∆╢ │⁸ ⌐ ⇔≡™╢ ╩◔꜠fi ≢ ⇔√ ≢⁸

┤ↄ╣⁸ ⁸ ─ ╩ │☻◔♇♅∆╢⁹ 

 

ᵓ  

a. ⌐≈™≡│⁸ ⅛╠─ ⌐╟╡⁸ ─ ─ ⁸ ⁸ ─

─ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

b. ─ ─ ⁸ ⌐ ─♃כ♦⌂ ╩ ℮ │⁸ ⌐

∂√ ה ╩ ℮╙─≤∆╢⁹ 

ₒ ₓ 

⌐ ∆╢ │⁸ ●▬♪ꜝ▬fi 3 3.2.4 ⌐╟╢╙─≤∆

╢⁹⌂⅔⁸ ─ │⁸ ─ ≤ ─ ה ה

─ ╩ ⇔⁸ ⅜№╢ │ ╙ ∆╢⁹ │ 5 ⌐ 1

∆╢─⅜ ╕⇔™ ה  ⱴ♬ꜙ▪ꜟ ⁹ 

 

a.⌐≈™≡ 

─ ─ ─ ╩ -2.3.1.12 ⌐ ∆⁹∕─╒⅛⁸ ─

⌐≈™≡│⁸ ה  ⱴ♬ꜙ▪ꜟ 2009  ☿fi♃

⁸כ 21 11 ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 

 

-2.3.1.12 ─ ─ ─  

 ─  
─   ─  

  
и  

 

 

 
 

ה ─  

a 
ẽ ⅜ │ ⇔≡™╢⁹ 

ẽ ⌐ ⅜№╢⁹ ┬╠ ⅜╡  

b Ί Ί Ί 

c Ί Ί Ί 

d ẽ ─ │₉⌂™⁹ 

β ─ ─ │ ─ ⌐╟╢ 
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b.⌐≈™≡ 

─ ─ ⌐╟╡⁸ ─ ╛ ─ ╩ ∆╢↓≤

⅜≢⅝╢⁹ │⁸ ≢ ─ ╩ ∆╢⅛⁸ ╩ ⌐ ⅝ →≡ ∆╢⁹ 

─ ─ ⅛╠⁸ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

─ ─ ⌐≈™≡│⁸ ה  ⱴ♬ꜙ▪ꜟ 2009 

 ☿fi♃⁸כ 21 11 ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 

 

ч) ⌐ ≠ↄ ─  

 ─ ─ ⌐№√∫≡│⁸ ≢

⌐ ⇔≡™╢ ╩ ⇔⁸ ─ ╩

-2.3.1.7 ⌐ ∆ ≢ ∆╢⁹ ─ │

⌐╟╡ ╘╢⁹ 

 

 

─  

[(D / 4)2 lΊ ─ ]× ─  

↓↓≢ D D1 D2 D3)/3 

D1 D3 ─ ⅛╠ 100mm ─ ≢─  

D2 ≢─  

l ─ ↕ 

 

 

 

 

 

 

 

 

-2.3.1.7 ─ ─  

 

ш) ⌐ ≠ↄ ─  

 ─ ⌐№√∫≡│⁸ ─ ╩ ⇔≡ ⌐ ⅝ →≡ ⇔⁸ ╩ ⇔

™≡ ─ ╩ ╘╢⁹ ─ │⁸ ⁸ ⁸ ⅛╠ ╘╢⁹ 

 

─  

─  
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ᵔ  

a. ⌐≈™≡│⁸ ⁸ ─ ─ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

b. ─ ─ ⁸ ⌐ ─♃כ♦⌂ ╩ ℮ │⁸ ⌐

∂√ ה ╩ ℮╙─≤∆╢⁹ 

ₒ ₓ 

─ │ ●▬♪ꜝ▬fi 4 4.2.7 ⌐ ∂╢⁹↕

╠⌐ 4 4.2.7 │ 2 fi♁כ◔ 2.2.3 ⌐ ∂╢⁹ 

 ⌂⅔⁸ ⌐≈™≡│ ⌐ ∆╢ ⅜№╢⁹ 

⅜ ∆╢≤⁸ ⌐ ∆╢ ┘ ─ ⅜ ╦╣≡⁸ ⌐ ⁸

┘ ⅜ ⇔√╡⁸ ⌂ ⅜ ∆╢↓≤⅜№╢⁹ 

ה ─ ⁸ ─ ⌐ ╩ ∆╢ │⁸ ↕╣╢ ⅛

╠ ╩ ╘⁸∕╣╩ ∆╢ ⌐ ╩ ∆╢⁹↓─ │ ─

≢ ⁸ ∆╢⅔∕╣⅜№╢─≢⁸ ⌐ ╩ ™⁸ ⌐ ╘⌂↑╣┌⌂╠⌂

™⁹ 

 ╕√ ╩ ⇔⌂™ ⁸ ↕╣╢ ⌐ ⇔≡ ⅜ ⌐⌂╢╟℮⁸№

╠⅛∂╘ ┘ ╩ ⇔≡ ╩ ⇔≡™╢√╘⁸ ─ ╩ ∆

╢ ⅜№╢⁹ 

 ⌂⅔ │ ─ ⌐ ⅜╢ ╣⅜№╢↓≤⅛╠ ─ ⌐ ╦╠∏⁸ ⅜

∆╢╕≢│ ╩ ⌐ ╩ ℮ ⅜№╢⁹ ─ ╩ -2.3.1.3 ⌐

∆⁹ 

  



  

62 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-2.3.1.3 ┘ ≥ꜟⱩכ◔ ─  

 

 

a.⌐≈™≡ 

─ │⁸ ╛ ⁸ ╢╟⌐כꜙꜞ◒☻─ ⅝ → ⅜ ≤⌂╢⁹

─ │⁸ │ ⌐╟╢ ⁸ ─ ⌐ ─ ⌐ ╩ ╓

∆⅔∕╣⅜№╢⁹ 

─ ─ ─ ╩ -2.3.1.13 ⌐ ∆⁹ 

 

-2.3.1.13 ─ ─ ─  

 

 ─  
─   ─  

◔

♁
fi з   ⁸  

 

ה ─  

a 
ẽ ≢ ↕ 1 ─ ⅜№╢⁹ 

ẽ ⌐ ™⁸ⱴ►fi♪ ╛⸗ⱡⱤ▬ꜟ ┼─ ⅜ ╖╠╣╢⁹ 

b ẽ ≢ 0.5 1 ─ ⅜№╢⁹ 

c ẽ ↕ 0.5 ─ │ ⅜№╢⁹ 

d ẽ ⌂⇔⁹ 

 β ─ ─ fi♁כ◔│ ─ ⌐╟╢ 

→ 
 

→ 
 
 

 

◦☻♥ⱶ 

 
) 

 
 

ⱨ▫ꜟ♃כ  

 

 
 

ⱨ▫ꜟ♃כ  

 

 

 
 

 
 

ⱨ▫ꜟ♃כ  

 

→ 

(ч) (ш) 

(щ) (ъ) 

(ч (ш

(щ) (ъ) 
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b.⌐≈™≡ 

─ ╛ ╩ ∆╢√╘⌐│⁸ ⅜♃כ♦⌂ ⌐⌂╢↓≤⅛╠⁸

⌐ ⅜♃כ♦√∂ ≢⅝╢╟℮⌐ ה ╩ ℮⁹ ╩♃כ♦⌂ ∆╢ ⌐│⁸

ⱴꜟ♅ⱦכⱶ ⌐╟╢ ╩ ∆╢≤╟™⁹ 

 

ᵕ ⸗ⱡⱤ▬ꜟ ─ ⁸  

─ ┘ ─ │⁸ ⌂ ─ ⁸ ─ ╩ ≤∆╢

⌐ ℮⁹ 

ₒ ₓ 

 ─ │⁸ ●▬♪ꜝ▬fi 2 2.2.4 ─ ⌐ ∂⁸ ╩

™≡ ∆╢⁹ │⁸ ─ ⌐ ⇔√ ─ ╩ ∆╢↓≤≢ ╘╢↓

≤⅜≢⅝╢⁹ 

 ☺ꜗ◔♇♩ ─ fi♁כ◔ 3-(1)⁸│ ⌐╟╢╙─≤∆╢⁹ 
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(1)-2 ☺ꜗ◔♇♩  

 ☺ꜗ◔♇♩ │⁸ ●▬♪ꜝ▬fi 3 6 ∕─ ─

⌐ ∆╢⁹ 

─⧵ ה ─ ─ │⁸ ┘ ⅛╠─ ⌐╟╢↓≤╩ ≤∆

╢⁹ 

─⧵ ה ─ ─ │⁸ ─ ─ ⌐╟╢↓≤╩ ≤∆╢⁹ 

─⧵ ה ─ ─ ⌐ ╩ ╓∆ ─ ⁸ ⌐ ─♃כ♦⌂

╩ ℮ │⁸ ⌐ ∂√ ה ╩ ℮╙─≤∆╢⁹ 

ₒ ₓ 

☺ꜗ◔♇♩ ─ │⁸ ●▬♪ꜝ▬fi 4  ─ ╩

⌐∆╢↓≤⅜≢⅝╢⁹ 

 

☺ꜗ◔♇♩ -2.3.1.9 │⁸ ↕╣√ ♩ꜝ☻≤ ╩ ≢ ∆╢

≢№╢⁹☺ꜗ◔♇♩ │⁸ ♩ꜝ☻ ┘ ─ ⌐ ⅎ≡⁸ ─

─ ⁸ ┘ ─ ─ ⌐ ∆╢⁹ 

╕√⁸☺ꜗ◔♇♩ ⱴ♬ꜙ▪ꜟ  ☿fi♃⁸כ 12 1

╩ ⌐∆╢≤╟™⁹ 

 

 

-2.3.1.9 ☺ꜗ◔♇♩ ─ ─   

☺ꜗ◔♇♩  
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fi♁כ◔ 3-(1)  

fi♁כ◔ ─ │⁸ ●▬♪ꜝ▬fi 3 2 ♁כ◔

fi ─ ╩ ∆╢⁹ 

 

fi♁כ◔ 3-1-(1) ─ ה ─  

fi♁כ◔ ─ ≢│⁸ ┘ ─ ⌐≈™≡ ─

╩ ℮╙─≤⇔⁸ ─ │⁸ ┘ ⅛╠─ ─ ⌐╟╢↓≤╩ ≤

∆╢⁹ 

 

ᵑ◔כ♁fi 

fi⌐≈™≡│⁸♁כ◔ ┘ ⅛╠─ ⌐╟╡⁸◖fi◒ꜞכ♩─ ⁸ ─

╩ ∆╢↓≤╩ ≤∆╢⁹ 

ₒ ₓ 

─fi♁כ◔ ⁸ ⌐≈™≡⁸ ⅛╠─ ╩ ℮ ⌐│⁸ ⅜ ↄ⁸ ─ ↕

™ ╩ ┬↓≤⅜ ╕⇔™⁹ 

◖fi◒ꜞכ♩─ ⅝⁸ ⌐ ⇔≡│⁸ ⅛╠ ⇔⌐ↄ™↓≤╙№╢─≢⁸ ⌐ ⅎ≡

Ɫfiⱴ⌐╟╢ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

─fi♁כ◔ ╩ -2.3.1.10 ⁸ ─fi♁כ◔⌐2.3.1.14- ─ ─ ╩ ∆⁹ 

 

 

─fi♁כ◔ 2.3.1.10-  

 

─fi♁כ◔ 2.3.1.14- ─ ─  

 

 ─  
─   ─  

◔

♁
fi

 

з  fi♁כ◔ 
─ ⁸

 

 

┘└ה ╣⁸ ⁸  

ה  

ה ─   

a 
ẽ ⅜ ∆╢╟℮⌂ ⅝⁸└┘ ╣⁸ ⅜№╢⁹ 

ẽ ⌐ ╡ ⅜ ⇔≡™╢⁹ 

b ẽ ⌐ 3 ─└┘ ╣⅜№╢⁹ 

c 
ẽ1 ⌐ 3 ─└┘ ╣⅜№╢⁹ 

ẽ ⌐ ⅜ ⇔≡™╢⁹ 

d ẽ ⌂⇔⁹ 

  

⌐└┘ ╣╛ ─ │⌂™⅛  

 fi♁כ◔
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ᵒ  

⌐≈™≡│⁸ ⌐╟╡⁸ ⁸ ⁸ ⁸ ─│⅜╣ ─ ╩ ∆╢

↓≤╩ ≤∆╢⁹ 

ₒ ₓ 

⌐≈™≡│ 2 2.3 ─ ─ ⁸(1)-1-1 ⸗

ⱡⱤ▬ꜟ ─ ה ─ ─ᵔ  ⌐╟╢⁹ 
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fi♁כ◔ 3-2-(1) ─ ה ─  

fi♁כ◔ ─ │⁸ ●▬♪ꜝ▬fi 3 2 ♁כ◔

fi ─ ╩ ∆╢⁹ 

fi♁כ◔ ה ─ ≢│⁸ ≢ ≢⅝⌂™ ─

⌐≈™≡ ℮⁹ 

fi♁כ◔ ה ─ ⌐ ╩ ╓∆ ─ ⁸ ⌐ ─♃כ♦⌂

╩ ℮ │⁸ ⌐ ∂√ ה ╩ ℮╙─≤∆╢⁹ 

 

ᵑ◔כ♁fi 

 

ₒ ₓ 

a.⌐≈™≡ 

fi♁כ◔ ⌐ ─└┘ ╣╛ ─ ⅜ ╘╠╣√ fi♁כ◔⁸│ ─ ⅝⌐╟

╢ ─ ⌐≈⌂⅜╢⅔∕╣⅜№╢↓≤⌐ ∆╢⁹ 

─fi♁כ◔ ─ ─ ╩ -2.3.1.15 ⌐ ∆⁹ 

 

─fi♁כ◔ 2.3.1.15- ─ ─  

 

 ─  
─   ─  

◔

♁
fi

 

з  fi♁כ◔ 
◖fi◒ꜞכ♩─

⁸  

 

┘└ה ╣⁸ ⁸ ⁸

 

ה  

ה ─   

a 
ẽ ⅜ ∆╢╟℮⌂ ⅝⁸└┘ ╣⁸ ⅜№╢⁹ 

ẽ ⌐ ╡ ⅜ ⇔≡™╢⁹ 

b ẽ ⌐ 3 ─└┘ ╣⅜№╢⁹ 

c 
ẽ1 ⌐ 3 ─└┘ ╣⅜№╢⁹ 

ẽ ⌐ ⅜ ⇔≡™╢⁹ 

d ẽ ⌂⇔⁹ 

 

b.⌐≈™≡ 

b-1) ╩ ∆╢  

⌐ ⇔≡™╢ ╩◔꜠fi ≢ ⇔√ ≢⁸└┘ ╣⁸ ⁸ ⁸

⁸ ─ ╩ │☻◔♇♅∆╢⁹ 

 

b-2) ◖fi◒ꜞכ♩ ╛ ╩ ∆╢  

◖fi◒ꜞכ♩ ─ ⅜ ↕╣╢ ⌐│⁸◖▪ ⌐╟╢ ⁸ꜞⱣ►fi♪Ɫ

fiⱴ ╩ ™√ ╩ ℮⁹╕√⁸ ⅜ ⇔≡™╢ ⁸ ⌐ ⇔

√ ╩ ⇔√ ⁸ⱡ◑☻ ╩ ™≡ ╩ ⇔≡⅔↑┌⁸ ─

╩ ∆╢ ─ ⌂ ≤⌂╢⁹ 

 

a. ◔כ♁fi⌐≈™≡│⁸ ─ ⌐╟╡⁸◖fi◒ꜞכ♩─ ⁸ ─ ╩ ∆ 

╢↓≤╩ ≤∆╢⁹ 

b. ◔כ♁fi─ ─ ⁸ ⌐ ─♃כ♦⌂ ╩ ℮ │⁸ ⌐ 

∂√ ה ╩ ℮╙─≤∆╢⁹ 



  

68 

 

 

ᵒ  

 

ₒ ₓ  

a.⌐≈™≡ 

─ │⁸ ╛ ⁸ ╢╟⌐כꜙꜞ◒☻─ ⅝ → ⅜ ≤⌂╢⁹

─ │⁸ │ ⌐╟╢ ─ ⁸ ─ ⌐ ─ ⌐

╩ ╓∆⅔∕╣⅜№╢⁹ 

─ ─ ─ ╩ -2.3.1.16 ⌐ ∆⁹ 

 

-2.3.1.16 ─ ─ ─  

 

 ─  
─   ─  

◔

♁
fi

 

 

з   ⁸  

 

ה ─  

ה ⁸  

a 
ẽ ≢ ↕ 1 ─ ⅜№╢⁹ 

ẽ ⌐ ™⁸ⱴ►fi♪ ╛ ┼─ ⅜ ╖╠╣╢⁹ 

b ẽ ≢ ↕ 0.5 1 ─ ⅜№╢⁹ 

c ẽ ↕ 0.5 ─ │ ⅜№╢⁹ 

d ẽ ⌂⇔⁹ 

 

b.⌐≈™≡ 

 ─ ╛ ╩ ∆╢╘⌐│⁸ ⅜♃כ♦⌂ ⌐⌂╢↓≤⅛╠⁸

⌐ ⅜♃כ♦√∂ ≢⅝╢╟℮⌐ ה ╩ ℮⁹ ╩♃כ♦⌂ ∆╢ ⌐│⁸

ⱴꜟ♅ⱦכⱶ ⌐╟╢ ╩ ∆╢≤╟™⁹ 

 

ᵓ fi♁כ◔ ─ ⁸ ┘  

 

─fi♁כ◔ │⁸ ⅛╠ ╘╢↓≤⅜≢⅝╢⁹ 

─fi♁כ◔ │⁸ ─fi♁כ◔─ ⌐ ⇔√ ─ ╩ ∆╢↓≤≢

╘╢↓≤⅜≢⅝╢⁹ 

fi♁כ◔⁸│ ⌐ ⇔√ ╩ ™≡ ∆╢╒⅛⁸ ≢ ⇔√ ─ ⅛

╠ ⌐╟∫≡ ╘╢↓≤⅜≢⅝╢⁹ 

 

 

  

a. ⌐≈™≡│⁸◔כ♁fi ⱴ►fi♪ ╡─ ⁸ ─ ─ ╩ ∆╢

↓≤╩ ≤∆╢⁹ 

b. ─ ─ ⁸ ⌐ ─♃כ♦⌂ ╩ ℮ │⁸ ⌐ 

∂√ ה ╩ ℮╙─≤∆╢⁹ 

fi♁כ◔ ─ ⁸ ┘ ─ │⁸ ⌂ ─ ⁸

─ ╩ ≤∆╢ ⌐ ℮⁹ 
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2.3.2 ∕─ ─  

1 ה ─ꜟⱩכ◔  

│⁸ ה ꜟⱩכ◔ ─ ⌐№√∫≡│ ─

╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ₒ ₓ 

 │⁸ ה ꜟⱩכ◔ ─ ⌐≈™≡ ⇔√╙─≢№╢⁹ 

ה Ⱪꜟ│⁸כ◔ 39 ⌐ ≠ↄ₈ ⌐ ∆╢ ╩ ╘

╢ ₉⌐ ↕╣√ ⅎ┌⁸ 127 ┼─ ╩ ∆╢ ⅜№╢⁹

⌐⁸ ─▪fi◌כ⌐╟╢ ╛ ⌐╟╢ ╩ ←√╘⁸ ─ ↕╛

─ ╩ ⌐ ⇔ ∆╢ ⅜№╢⁹ ─ ⌐│⁸2.3.1

─ ⌐ ⅎ⁸ ה ─ꜟⱩכ◔ ⌐≈™≡╙ ∆╢╙─≤∆

╢⁹ 

 ⌂⅔⁸ ─ │ ≤ ⌐ ↑≡ ∆╢╙─≤⇔⁸ ⌐

№∫≡│⁸ │ ─ ╩⁸ │ ⌂ ─ ╩ ≤

∆╢⁹ 

 

ה ↕⌐≈™≡ 

ה ─ꜟⱩכ◔ │⁸ ─ ╛ ⌐⅔↑╢ ─ ╩ ⇔

≡ ♩כꜟ ┘ ↕╩ ⌐ ⇔≡™╢⁹╕√⁸ ה ╩ꜟⱩכ◔ ⇔√

⌐⅔™≡⁸ ╛ ─ ⅜№╢ │∕╣╩ ⇔≡⁸∕─ ↕≤ ╩

⇔≡™╢─≢ ∆╢ ⅜№╢⁹ ─ ⌐№∫≡│⁸ ─ ⁸ ─ ⅜

∆╢ ╙♃כ♦─ ⌐⇔≡⁸ ─ ⌐ ╘╢↓≤⅜ ╕⇔™⁹ 

 

ה ─ ⌐≈™≡ 

ה ⅜ꜟⱩכ◔ ╩ ⇔≡™╢ │⁸ ─ ⌐

⅜ ≡™⌂™⅛⁸ ⌐ ∆╢ ⅜№╢⁹ 

 

─⧵ה ─ ⌐≈™≡ 

│ ─ ┘ Ⱪꜟ│⁸כ◔ ─ ╩ ↑╢↓≤⅜ ⅎ╠╣

╢↓≤⅛╠ ⌐№√∫≡│ ⌐ ∆╢ ⅜№╢⁹ 

 

╕√⁸ ┘ ─ꜟⱩכ◔ ≢│⁸ ─ ─ ⅜∕─╕

╕ ≢⅝⌂™↓≤╙ ⅎ╠╣╢⁹∕─ │⁸ ≢ ∆ ⌐ ⅎ≡ ה

╛ ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 
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2.3.3  

 

ₒ ₓ 

 │⁸ ─ ⸗ⱡⱤ▬ꜟ ⁸ ☺ꜗ◔♇♩

⁸ fi♁כ◔ ─ ─ ⅔╟┘ ⌐≈™≡⁸

─ ≤⇔≡ ⇔√╙─≢№╢⁹ -2.3.3.1 ⌐ ≤⌂╢ ꜡

ꜞfiⱩ☿▪הꜟ☿♫♃כ ⁸♃꞉⁸╩כ ⌐ ה ≢ -2.3.3.2 ⌐ ⸗ⱡ

Ɽ▬ꜟ ⁸ -2.3.3.3 ⌐ ☺ꜗ◔♇♩ ⁸ -2.3.3.4 ⌐ fi♁כ◔

─ ─ ╩ ∆⁹ ─ ≤│ ⅛╠ ∆╢ ╩⁸ ≤│

⅛╠ ∆╢ ╩™℮⁹ │ ⌐ ⇔√ ⌐ ⌂ↄ≤╙ 1 ⁸ ╩

∆╢ ⅜№╢↓≤╩ ⇔≡™╢⁹⌂⅔⁸ -2.3.3.2 4 ⌐ ∆ ─ ⌐⅔↑

╢ │ ≢№╡⁸ ─ ─ │⁸ ╠

⌐ ∆ ─ ╩ ╖ ╦∑╢ ⌐ ∆╢╙─≤∆╢⁹ 

  

Ⱪ꜠הꜟ☿♫ה♃כ꜡ה♪כ♃꞉כ─ ⁸∕─ ⌐≈™≡│⁸ ⇔√╟℮⌐

₈ 94 ─ 3 1 1 ┘ 2 ⌐ ╘╢ ─ ─

₉ ⌐╟╡ ⇔≡™╢⁹ ⅜ ↕╣√ ⌐│∕╣⌐ ≠ↄ╙─≤∆╢⁹ 

  

ה ─ ⁸∕─ ⌐≈™≡│⁸₈ ─ ─ ●▬♪ꜝ▬

fi 26 7 30 6  ₉⌐╟╡ ⇔≡™╢⁹ 

  

⌐≈™≡│⁸ │ ─ ─ ╩⁸ │ ─ ⌂

─ ╩ ≤⇔ ⇔≡™╢⁹ 

  

↓╣╠─ ─ ⌐≈™≡│⁸₈ ⌐ ∆╢ ─ ₉⌐

≠⅝ ⌐ ⇔√ ⅜№╢ ⌐│⁸∕─ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

╕√ ─ ─ ⌐≈™≡│⁸ ─ ⌐ ─ ⌐ ╩ ╓∆⅔

∕╣⅜№╢↓≤⅛╠⁸ ─ ⅜ ∆╢╕≢ ╩ ⌐ ⌂ↄ≤╙ 1 1 ⁸

│ ─ ⌐ ∑≡ ∆╢↓≤⌐⇔≡™╢⁹ 

 ∕─ ─ ┘ ─ꜟⱩכ◔ ─ ⌐≈™≡│⁸ │♃꞉כ─

⌐⁸ │ │ ─ ⌐⁸ │

─ ╩ ≤⇔≡™╢⁹  

 ⅎ≡⁸ ─ ⌐⅔↑╢ ─ ─ ─

⌐╟╢≤⁸ ⌐ │ 1 ⌐ 1 ⁸ │ 5 ⌐ 1 ⁸♪▬♠│ 4 ⌐ 1 ≤⌂∫≡

™╢⁹╕√⁸ ⅛╠ ↕╣≡™╢ ─ ─ ⌐

╟╢≤ ⌐ 1 1 ⁸ 5 1 .6 ≤⌂∫≡™╢⁹ 

 ─ ─ ─ ⌐≈™≡│⁸ ⌐ ∆ ─ ─

≢ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 



  

71 

 

 

╩ ╕ⅎ⁸ │⁸ 94 ─ 2

1 5 ₈ ┘∕─ ⁸ ⁸ ┘⌐ ◖fi♦fi◘כ⌐≈™≡

─ ⌐№∫≡│⁸ ⅜ ↕╣√ │ ⅜ ⇔√ 3 ╩

ⅎ⌂™ ₉─ ╘╩ ∆╢ ⅜№╢↓≤⌐ ∆╢≤≤╙⌐⁸∕╣ ─ ה

⌐≈™≡╙ ╩ ⌐⁸ ⌐ ∆╢↓≤⅜ ╕⇔™⁹ 

 



  

 

 

7
2
 

ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ 2.3.3.1- ⁸♃꞉כ─ ─  

  

 

NO 

ה  

 
 

 

 

 
 

 

 

  

Ⱪ꜠כ♪ 

 

 

 

1 
│

⇔ↄ│  
 1  1    

◦☻♥ⱶ 

꜠☿ⱪ♃1   2 כ  1    

♄►fi◖fi♄◒♃3 כ 

  1  1    

 
 

2 │ 3  
2 │ 3

 
  

 4 
│

⇔ↄ│  
 2 │ 3  

2 │ 3

 
  

Ⱪ꜠כ♪  

 

5 

  1  1    

Ⱳꜟ♩ 

┘

│  
 1  1    

  1  1    

Ⱪ꜠כ◐  

Ⱪ꜠כ♪♥▫♇ⱪ ☼꜠  

6 

 

     

 ⁿ ⁸   2 │ 3  
2 │ 3

 
  

 ⁿ        

 ⁿ        

Ⱳfiכ◌ ◦ꜗⱨ♩ 7 │   2 │ 3  
2 │ 3

 
  

 ⱢⱩ ♃כ꜡

Ⱳꜟ♩ה♫♇♩  

(1) ⱢⱩ- Ⱳꜟ♩ה♫♇♩ 

(2) Ⱨ♇♅ -Ⱪ꜠כ♪

Ⱳꜟ♩(3)♩♇♫ה ⱢⱩ-Ⱨ♇♅

Ⱳꜟ♩ה♫♇♩ 

(4) ☻Ⱨ♫◌Ᵽ⁸כ☻Ⱨ♫◌ⱣכⱩꜝ

◔♇♩ Ⱳꜟ♩ה♫♇♩ 

8 

┘

│  
 1  1  

  

 

(4)╩ ↄ  
 1  1  

ⱢⱩⱢ►☺fi◓ 9   1  1    

☻Ⱨ♫◌Ᵽכ  
10 

  1  1  
  

 ⁿ    ─  │   1  1  

 11   1  1    



  

 

 

7
3
 

ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ 2.3.3.1- ⁸♃꞉כ─ ─  

  

 

NO 

ה  

 
 

 

 

 
 

 

 

  

 ♃כ꜡

ⱢⱩ 
 ⁿ ●♃♠◐  

 

11 
│   1  1    

 ⁿ        

Ⱨ♇♅  

Ⱨ♇♅ Ⱪ꜠כ◐( ) 
12 

      

 ⁿ        

Ⱨ♇♅  
13 

      

 ⁿ       

╣  
14 

      

 ⁿ ●☻        

Ⱨ♇♅ ( ) 

15 

┘       

 ⁿ        

 ⁿ ◓ꜞכ☻  │       

 16       

ⱢⱩ▪◒☿☻Ɫ♇

♅ 

Ɫ♇♅( ) 

17 

  1  1    

 ⁿ ●♃♠◐  │   1  1    

Ⱳꜟ♩ 
┘

│  
 1  1  

  

Ɽ♇◐fi   1  1    

♫☿ꜟ 

Ⱳꜟ♩ה♫♇♩  

(1) ◌♇ⱪꜞfi◓ Ⱳꜟ♩ה♫

♇♩ 18 

┘

│  
 

1  1    

(2) Ⱳꜟ♩   1  1    

 

 

Ⱳꜟ♩ 
19 

┘

│  
 

1  1    

   1  1    

 
20 

│   1  1    

 ⁿ ╣    1  1    

♃כ꜡

꜡♇◒ 

◒♇꜡♃כ꜡ ⁸  
21 

  1  1    

꜡♇◒Ⱨfi    1  1    

  



  

 

 

7
4
 

ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ 2.3.3.1- ⁸♃꞉כ─ ─  

  

 

NO 

ה  

 
 

 

 

 
 

 

 

  

♫☿ꜟ 

 

 

 

22 

┘

│  
 

1  1    

 ⁿ ◓ꜞכ☻ ╣    1  1    

   1  1    

Ⱪ꜠כ◐  

Ⱪ꜠כ◐(Ⱪ꜠כ◐  ) 

23 

  1  1    

Ⱪ꜠כ◐( ╣    1  1    

 ⁿ (Ɽ♇♪─ ╖    1  1    

ꜚ♬♇♩( ╣  

24 

  1  1    

1   ♃כ꜠ⱶכꜙ◐▪♩♇♬ꜚ  1    

ꜚ♬♇♩ⱣꜟⱩ ┘   1  1    

ꜚ♬♇♩  ┘   1  1    

ꜚ♬♇♩( )   1  1    

♫☿ꜟ  

 25   1  1    

 26   1  1    

♫☿ꜟ ☿fi◘ 

27 

  1  1    

♫☿ꜟ ☿fi◘(◔כⱩꜟ)   1  1    

♫☿ꜟ ☿fi◘( )  
 

1  1    

♫☿ꜟ 

◌Ᵽכ 

♫☿ꜟ◌Ᵽכ 

28 

  1  1    

Ɫ♇♅( )   1  1    

 ⁿ ꜡♇◒) ┘   1  1    

♫☿ꜟ  

 

꜠☿ⱪ♃כ( )( ) 

29 

  1  1    

 ⁿ (Ⱳꜟ♩ ╖  ┘   1  1    

꜠☿ⱪ♃כ( )( ) 
┘

│  
 

1  1    

ⁿ ( )   1  1    

( )( ) 

30 

  1  1    

 ⁿ (Ⱳꜟ♩ ╖  ┘   1  1    

 ⁿ (    1  1    

  



  

 

 

7
5
 

ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ 2.3.3.1- ⁸♃꞉כ─ ─  

  

 

NO 

ה  

 
 

 

 

 
 

 

 

  

♫☿ꜟ 

♫☿ꜟ  

( )( ) 

 

30 

  1  1    

 ⁿ (Ⱳꜟ♩ ╖  ┘   1  1    

   1  1    

♫☿ꜟ◌Ᵽכ Ɫfi♪꜠31 ꜟכ ┘   1  1    

♫☿ꜟ

 

( ─ ) 
32 

  1  1    

 ⁿ ( )   1  1    

◖fi♦fi◘( ) 
33 

  1  1    

 ⁿ ( ⌂≥)   1  1    

 34   1  1    

♃꞉כ 

Ⱳꜟ♩ה♫♇♩ 

(1)♃꞉כⱨꜝfi☺Ⱳꜟ♩ה♫♇♩ 

35 

┘

│  
 1  1    

(2)♫☿ꜟ-♃꞉כ Ⱳꜟ♩ה  
  1  1    

(3)▪fi◌כⱲꜟ♩ 

 

ⱨꜝfi☺ ( ─  

36 

  1  1    

 ⁿ ( ) 
┘

│  
 1  1    

 37   1  1    

fiꜞכ◌fi▪ה

◓ 

( ) 

38 

  1  1    

( )   1  1    

(  
┘

│  
 1  1    

 
1   39 כꜜ  1    

 

  



  

 

 

7
6
 

ה 2.3.3.2-  ⸗ⱡⱤ▬ꜟ ─ ─  

  

 

NO 

ה  

 
 

 

 

 
 

 

 

  

 

 

 

 

 

Ⱳꜟ♩ ♃꞉כ  

 

40 

┘

│ ⁸

┘  

 

 
1     

◓ꜝ►♩ TPהMP  41   1     

◓ꜝ►♩ TPהMP   42   10    10  

♩ꜝfi☺♇◦ꜛfi

Ⱨכ☻(TP) 

─ ⁸ ⁸  

 

43   3   3   

─  44   3   3   

 45   3   3   

─ ⁸ ⁸  

 

46   10    10  

─  47   10    10  

⁸  48   10    10  

 49   10    10  

⸗ⱡⱤ▬ꜟ(MP) 

─ ⁸ ⁸  

 

50   3   3   

─  51   3   3   

 52   3   3   

─ ⁸ ⁸  

 

53   10    10  

─  54   10    10  

⁸  55   10    10  

 56   10    10  

⸗ⱡⱤ▬ꜟ 

 

 

 

 

57   (3 )    

 58   (3 )    

 59   10    10  

 60   10    10  

 

 
ה  

 

61 │  
 

 

 

 
  10  

─

 

┘   

 

62   (3 )  (3 )  

ה   63   (3 )  (3 )  

 ⁸  64   (3 )  (3 )  

  65   (3 )  (3 )  



  

 

 

7
7
 

ה 2.3.3.2-  ⸗ⱡⱤ▬ꜟ ─ ─  

  

 

NO 

ה  

 
 

 

 

 
 

 

 

  

─

 

ה ) ⱪכ꜡ה ∆╡) 

 

66   (3 )  (3 )  

 ⁸  67   (3 )  (3 )  

∕─  ⁸ ⁸  68   (3 )  (3 )  

┘ ◔

 ꜟⱩכ

ꜟⱩכ◔  

ה  69   3     

ה  

 

70   
 

 
   

הꜟⱩכ◔

 

הꜟⱩכ◔

─ ה  
71 │  

 

 

 

 
   

הꜟⱩכ◔

─ ה  
72 │  

 

 
10     

ה ה ─ │₈ ─ ─ ●▬♪ꜝ▬fi₉ 3 4 ─ ╩ ⇔≡™╢⁹ 

ה ⁸ ─ │⁸∕╣∙╣ ≢ ∆╢ ⁸ ≢ ∆╢ ╩ ∆⁹ 

ה ─ ≤│⁸ ╕√│ ⅜≢⅝╢ ROV ╩ ∆⁹ 

ה │⁸ ╩ ∆╢ ⁸ │ ∏⇔╙ ℮ │⌂™↓≤╩ ∆⁹ 

ה ─ ─ │⁸♃꞉כ≤ ∂♃▬Ⱶfi◓ 1 ─ ≤∆╢⁹ ⅜ ↕╣√ │∕╣⌐ ≠ↄ╙─≤∆╢⁹ 

♩►ꜝ◓ה │⁸ ≢⅝╢ ─ ⌐ ╩ ∆╢ ⁸ ⁸∆═╡ ⁹₈∆═╡₉│ ╛ ╩ ╢╙─≢№╢⁹ 

ꜟ▬ⱡⱤ⸗ה │⁸ ≢ ⇔⁸ ⌐ ─ ╩ ℮⁹ 

ה ≢│ ╩ ⇔≡™╢ ⅜№╡⁸∕─ ⁸ ╩ ⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

₈ה ⁸ ₉≤│⁸ ─ ⅜ ∆╢╕≢ ╩ ⌐ ⌂ↄ≤╙ 1 1 ⁸ │ ─ ⌐ ∑≡ ∆╢╙─≢№╢⁹ 

ה ─ ┘ ─ꜟⱩכ◔ │⁸♃꞉כ─ ⌐ ╦∑╢╙─≤∆╢⁹ 

NOה │ ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ ⁸♃꞉כ─ ─ ⅛╠─ ⅝ ≢№╢⁹ 

 

  



  

 

 

7
8
 

-2.3.3.3 ה  ☺ꜗ◔♇♩ ─ ─  

  

 

NO 

ה  

 
 

 

 

 
 

 

 

  

 

 

 Ⱳꜟ♩ ♃꞉כ  

 

40 

┘

│ ┬

 

 

 
1     

☺ꜗ◔♇♩ 

─ ⁸ ⁸  41   3   3   

─  42   3   3   

 43   3   3   

─ ⁸ ⁸  

 

44   10    10  

─  45   10    10  

⁸  46   10    10  

 47   10    10  

☺ꜗ◔♇♩  

 

 

 

48   (3 )    

 49   (3 )    

 50   (3 )    

 51   10    10  

 52   10    10  

 53   10    10  

 ─ ⁸ ⁸  

 

54   10    10  

◓ꜝ►♩   55   10    10  

 ─ ⁸ ⁸  56   10    10  

 

 

ה  
57 │  

 

 

 

 

  10  

─

 
┘   

 

58   (3 )  (3 )  

ה   59   (3 )  (3 )  

 ⁸  60   (3 )  (3 )  

  61   (3 )  (3 )  

ה ) ⱪכ꜡ה ∆╡) 62   (3 )  (3 )  

 ⁸  63   (3 )  (3 )  

∕─  ⁸ ⁸  64   (3 )  (3 )  

 



  

 

 

7
9
 

-2.3.3.3 ה  ☺ꜗ◔♇♩ ─ ─  

  

 

NO 

ה  

 
 

 

 

 
 

 

 

  

┘ ◔

 ꜟⱩכ

ꜟⱩכ◔  

ה   65   3     

ה  

 

66   
 

 
   

הꜟⱩכ◔

 

ꜟⱩכ◔ ה

─ ה  
67 │  

 

 

 

 
   

ꜟⱩכ◔ ה

─ ה  
68 │  

 

 
10     

ה ה ─ │₈ ─ ─ ●▬♪ꜝ▬fi₉ 3 4 ─ ╩ ⇔≡™╢⁹☺ꜗ◔♇♩ ─

│⁸ ─ ╩ ⌐∆╢↓≤⅜≢⅝╢ ─ ─ ●▬♪ꜝ▬fi P3-58 ╟╡  

ה ⁸ ─ │⁸∕╣∙╣ ≢ ∆╢ ⁸ ≢ ∆╢ ╩ ∆⁹ 

ה ─ ≤│⁸ ╕√│ ⅜≢⅝╢ ROV ╩ ∆⁹ 

ה │⁸ ╩ ∆╢ ⁸ │ ∏⇔╙ ℮ │⌂™↓≤╩ ∆⁹ 

ה ─ ─ │⁸♃꞉כ≤ ∂♃▬Ⱶfi◓ 1 ─ ≤∆╢⁹ ⅜ ↕╣√ │∕╣⌐ ≠ↄ╙─≤∆╢⁹ 

ה ─◓ꜝ►♩ │⁸ ≢⅝╢ ─ ⌐ ╩ ∆╢ ⁸ ⁸∆═╡ ⁹₈∆═╡₉│ ╛ ╩ ╢╙─≢№╢⁹ 

♩♇◔ꜗ☺ה │⁸ ≢ ⇔⁸ ⌐ ─ ╩ ℮⁹ 

ה ≢│ ╩ ⇔≡™╢ ⅜№╡⁸∕─ ⁸ ╩ ⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

₈ה ⁸ ₉≤│⁸ ─ ⅜ ∆╢╕≢ ╩ ⌐ ⌂ↄ≤╙ 1 1 ⁸ │ ─ ⌐ ∑≡ ∆╢╙─≢№╢⁹ 

ה ─ ┘ ─ꜟⱩכ◔ │⁸♃꞉כ─ ⌐ ╦∑╢╙─≤∆╢⁹ 

NOה │ ꜞfiⱩ☿▪הꜟ☿♫♃כ꜡ ⁸♃꞉כ─ ─ ⅛╠─ ⅝ ≢№╢⁹ 

 

  



  

 

 

8
0
 

ה 2.3.3.4- fi♁כ◔  ─ ─  

  

 

NO 

ה  

 
 

 

 

 
 

 

 

  

 

 

 Ⱳꜟ♩ ♃꞉כ   

 

40 

┘

│ ⁸

┘  

 

 
1     

 fi♁כ◔

◖fi◒ꜞכ♩ ה  41   3   3   

◖fi◒ꜞכ♩ ה  

 

 

42 │  
 

 
10    10  

fi♁כ◔  

 

 

43   (3 )   10  

 44   (3 )   10  

 45   (3 )    

 46   10    10  

 47   10    10  

 48   10    10  

◖fi◒ꜞכ♩ ◖fi◒ꜞכ♩ ה  

 

49 │  
 

 
10    10  

 

 

ה  
50 

│   

 

 

 

  
10  

 

─  

┘   

 

51   (3 )  (3 )  

ה   52   (3 )  (3 )  

 ⁸  53   (3 )  (3 )  

  54   (3 )  (3 )  

) ⱪכ꜡ ∆╡) 55   (3 )  (3 )  

 ⁸  56   (3 )  (3 )  

∕─  ⁸ ⁸♦♇◐ 57   (3 )  (3 )  

┘ ◔

 ꜟⱩכ

ꜟⱩכ◔ ה   58   3     

ה  

 

59   
 

 

   

הꜟⱩכ◔

 

ꜟⱩכ◔ ה

─ ה  
60 │  

 

 

 

 

   

 




