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│∂╘⌐ 

 

─ ⌐ ╢ ₈ ₉≤™℮⁹ │⁸₈

●▬♪ꜝ▬fi₉╩ ╕ⅎ≡ ─ ╩ ∆╢ ≢─ ⌂

╩ ⇔√╙─≢№╢⁹ 

─ ─ ⌐ √∫≡│⁸ ⌐ ∂≡⁸ ⌐ ↕

╣≡™╢ ⅛╠ ⅛≈ ⌂╙─╩ ∆╢ ⁸ ⌂ ╩ ℮╙─≤∆╢⁹ 

 

⌂⅔⁸ │⁸ ⅜ ⁸ ─ │ ≢№

╢ ⌐ ∆╢╙─≤⇔⁸↓╣≤ ⌂╢ ⌐⅔↑╢ ⌐≈™≡│⁸

⇔ ╢ ╩ ⇔⁸ ⁸ ─ ⌐ ∆╢ ╩

∆╢╙─≤∆╢⁹ 

╕√⁸ ⇔√ ⌐≈™≡╙⁸ √⌂ ⅜ ╠╣√ │ ⁸ ╩

℮╙─≤∆╢⁹ 

 

  

ה  ה  

ה  ה ⅞ ╡  

ה  ה  

ה  ה ⅞ ╡  

ה   

ה │ ─ ╖ │⁸ ⅛╠ ╩ ∆╢⁹ 

ה ה ⌐ ↕╣√ │ ↕╣≡™╢↓≤⅛╠⁸ ╖≤

⇔≡ ∆╢⁹ 

  



2 

 
 

─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

⁷⁷ ─

─╒⅛⁸ ⁸ ⌂≥╩ ╗⁹

─ ≢⁸ ⅜ ↕╣≡™╢ ─ ╩™℮⁹

─♩כ◦ ≢⁸ ♩כ◦ ⌐ ╕∫≡™╢ ╩™℮⁹

┘ ⅛╠ ╛ ┼ ┘ ∆↓≤╩™℮⁹

( ⁸ )⁸ ⁸ ╛ ─ ─ ╩
↑ ╣╢ ╩™℮⁹

┼™ ─℮
⅛╠─ ╩ ┼™∆╢√╘⁸ ─ ┘ ⌐ ∆╢ ─℮

╩™℮⁹

─♩כ◦ ╛⁸ ╩ ( )⌐ ∆╢√╘⁸ ─
)♩כ◦ ⱴ♇♩)─ ⌐ ∆╢ ╩™℮⁹

┼™ ─℮⁸ ⁸ ⁸◖fi◒ꜞכ♩♬ ─ ⁸ ה ⁸╛♩כ◦
ⱦ♬כꜟ ─ ⁸ ♃fi◒ ⁸ ─ ⌐ ∆╢ ╩™℮⁹

╩ ∆╢ ─↓≤≢⁸ ┼™ ─℮⁸ ⁸ ─↓≤╩™
℮⁹ ≤╙™℮⁹

─ ─ ⌐ ™ ∂√ ╩™℮⁹

─ ─ ⌐ ™ ∂√ ╩™℮⁹

┘ ╩™℮⁹

─℮∟⁸ ( ⁸ ⁸ ⁸ ⁸ כ♃ꜞ⁸ ⁸ ⁸ )⁸∕─
─ ─ ( ⁸►◄☻⁸ⱴ☻◒⁸ⱨ▫ꜟ♃⁸◗ⱶ ⁸ ⁹ ה
╩ ↄ⁹)╩™℮⁹⌂⅔⁸ ⌐ ⇔√ │ ⌂ ≢ ≤∆╙─≤∆╢⁹

─℮∟⁸ ( ⁸ ⁸ )⁸◖fi◒ꜞכ♩ ( ⁸꜠fi●⁸Ⱪ꜡♇◒⁸
)⁸▪☻ⱨ□ꜟ♩ ⁸∕─ ─ ( ה ╩ ↄ⁹)╩™℮⁹

⌂⅔⁸ ┼─ ─ │ ⌂ ≢ ∆╢╙─≤∆╢⁹

℮╪⁸ ⅝ ⌐╟∫≡ ⁸ ↕╣╢ ─ ↕╩™℮⁹

╩ ה ה ⌂≥⌐╟∫≡ ╕╣╢ ╩™℮⁹

≤∆╢ ─ √╡─ ╩ ≤™℮⁹ │ɡS / ⱴ▬
/♩ꜟⱬכ◦꜡◒ ≢ ∆⁹

⅜ ≈ ─ ≢⁸ │ ⌐╟╡ ⌂╢⅜⁸↓↓≢│ / ≢ ∆⁹

⌐ ↕╣≡™╢ ♃fi◒╩™℮⁹

─ ╩™℮⁹

─ ⅝⌐╟╡ ↕╣⁸ ⌐ ∂√ ⌂ ╩™℮⁹

⌐ ↕∑√ ⅜ ⌐╙╣⌂™╟℮⌐⁸ ╩ ╪≢ ∫√ ─ ─↓≤╩™
℮⁹

┘ ╩™℮⁹ │⁸ ╩ ┼ ⁸ ∆╢√╘─ ╩™
™⁸ ⁸ ─ ⅛╠ ╢ ╩ ╘≤⇔≡⁸ ⁸ ⁸
≤ ⌐ ⇔ ⌐ ℮ ⌐ ╢⁹ │⁸ ─ ╩ ╘≡ ┼
ↄ ╩™™⁸ ⁸ ⁸ ┘ ≢ ↕╣╢⁹

─ ⌐ ╩ ╡⁸∕─ ⌐ ⅜ ╡╛∆™╟℮⌐⸗Ⱶ●ꜝ╛ ( ─ ™√
ⱳꜞ◄♅꜠fi ⌂≥)╩ ╘≡ ⌂ ╩ ↄ↓≤╩™℮⁹

─ ⅛╠ ⌐⅛⌂∫√ ╩ ⌐ ⇔⁸ ─ ⌐ ∆╢↓≤╩™℮⁹

─ ⌐№╢ ≢⁸ ⌐╟∫≡ ↕╣≡ ⅜ ↕╣ ─ ⅜ ∫√
╡⁸ ╩ ╠∑√╡⌂≥ ⌐ ─№╢ ╩™℮⁹ ≤╙™℮⁹

─ ─ ≢⁸ ↕╣ ⅜ ╦╣╢ ─↓≤╩™℮⁹ ≤╙™℮⁹

╟╡ ─ ╩™℮⁹ ⌐ │ ╟╡∟ ≢ ╛ ⅜ ⌂ↄ⁸ ╙
⇔™⅜⁸ ⇔⌂≥≢ ┼ ╩ ∆╢↓≤╙≢⅝╢⁹

∕─ ─ ─ ↕─℮∟⁸ ─ ⅜ ⌐ ∆╢↓≤⅜≢⅝╢ ⌐№╢ ╩
™℮⁹

─ ╛ ─ ╩ ⅛≈ ⌐ ∆↓≤╩ ≤™™⁸∕─ ╩ ∆⁹
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⌐⁸ ╩ ℮ ⌐ ╩ ℮√╘⌐ ╩ ∆╢↓≤╩
™℮⁹

כ♃◒ꜝ♩ ⌐╟╡ ╩ ╡ ⇔√╡ ↕∑√╡⇔≡ ∆↓≤╩™℮⁹

≤ ─ ⌐ ∆╢⁸ ╩ ∫≡ ╩ ╡ →√№−╩™℮⁹

⌐⅔™≡ ─ ⌐ ∆╢√╘⌐ ↑╠╣√ ─ ⁹ ─↓≤╩™
℮⁹

╠⌐ ⌂╠⇔∆╢↓≤╩™℮⁹╒ ─ ⅜ ™≤ ∟⅜ ⇔⁸ ─ ™≤↓
╤≢│ ∟ ⅜ ⌂ↄ⌂╢⁹ ⅜ ⌐ ∆╢≤ ─ ⅜ ⇔⁸ ⅜

⇔╛∆ↄ⌂╢⁹

⌐ ╩√√ⅎ≡ ╠⌐ ⌂╠⇔∆╢↓≤╩™℮⁹

╒

≤╙ ⅝⁸ ╩ ∆╢ ╛ ─↓≤╩™℮⁹╒ ╒∂╞℮∑™┘ ≤
│⁸ ─ ⁸ ─ ⁸ ⁸ ─ ⁸ ─ ╩ ∆╢
↓≤⌐╟∫≡ ─ ╩ ╡⁸ ─ ╩ ∆╢↓≤⁹ ╛

─ ≤⇔≡ ╦╣╢⁹

 ₈ ₉≤ ┬ │⁸ ⅛≈ ⌂ ─ ⅜ ╠╣╢╟℮⁸
⇔√ ⅎ ─ ≢ ⌂ ╩ ∆╢√╘⌐ ≤⌂╢ ה ─
╛ ∆═⅝ ⌂≥╩ ╘≡™╢ ─↓≤╩™℮⁹

↓─ │⁸ ─ ⌐≈™≡⁸ ⌐ ╘╠╣√ ⁸ ─
┘ ─ ╩ ╢↓≤╩ ≤⇔≡ ╘√ ≢№╢⁹

↕╣√ ⅜ ─ ∆╢ ⌐ ⇔≡⁸≥─ ─ ≢ ↕╣√
⅛⁸∕─ ─ ╩ ∆╢↓≤╩™℮⁹ ─ ≢ ─ ╩
╘√ ╛ ⌐ ∆╢ ─ ─ ╩ ⇔≡™╢⁹

⅜ ∆╢ ⌐⅛⅛╢ ┘ ─ ⌐≈™≡
⌂ ┘ ╩ ╢≤≤╙⌐⁸∕─ ╩ ╘⁸ ─ ⌐ ∆╢√╘⌐
↕╣╢⁹

╒ ⌐⅔↑╢ ╛ ⌂≥─ ╛ ╩ ⇔√ ≢№╢⁹

─ ╩ ℮√╘⌐ ╘√ ≢№╡⁸ ⌐ ⇔≡⁸∕╣╩ ∆╢√╘⌐
≢ ↑╢ ─↓≤╩™℮⁹
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─ ─ ⌂ ⅎ  

 

─ ≤│⁸ ─ ה ⌐╟╡ ⇔√╡ ╩

ⅎ√╡⇔√ ⌐≈™≡⁸ ─ ⇔√ ─ ⌐ ∆╢↓≤╩

≤∆╢⁹ 

⌂⅔⁸ ⌐ √∫≡│⁸ ─ ⁸ ┘ ╛

╩ ⌐ ה ⇔⁸ ≢ ⌂ ה ⌐ ╢↓≤╩ ≤⇔≈≈⁸

─ ╩ ∂⌂™╟℮⌐ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

─ ─ ⌂ │⁸ ─ ─ ╩ ⅎ≡

─ ⌐ ⇔⁸ ─ ╩ ⅎ≡ ╩

⌐ ⅝ ⇔⁸ ⅜ ∆╢≤↓╤╕≢╩ ∆╙─≤∆╢⁹ 

√∞⇔⁸ ╕≢⌐ ∫≡⅔ↄ═⅝₈ ( )─

₉╙⁸ ─ ╩ ↑╢ ≢ ⌂ ≢№╢√╘⁸ ≢

╣╢↓≤≤∆╢⁹ 

↓╣╠ ⌐ ∆╢ ─ ╣ ⱨ꜡כ ╩⁸ - 1.1 ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- 1.1  ─ ⱨ꜡כ  

(5) ─ (6)ה ─

( ⁸ ⅜╡)

⁸ ⅝ ⇔

(1) ( )─

(2) ( )─

ה (3) ה

(4) ─
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⌐⅔↑╢ ≤  

 ─ ╣╩ ∆╢ ⌐≈™≡⁸ ≤ ╩ ∆╢⁹ 

 

( 1) ─  

₁─ ⌐⅔↑╢ ─ ╩ ∆╢√╘⌐ ⌂ ╩⁸

⁸ ⁸ ─ ⌐╟╡ ∆╢⁹ 

╕√⁸ ─ ⌐≈™≡⁸ ╛ ≤ ╩ ™

∆╢⁹ 

∆═⅝ ╛ │⁸ ─≤⅔╡≢№╢⁹ 

ה ─ ─ ⁸ ╩ ∆╢⁹ 

ה ─ ה ⁸ ─ ה ⌐ ╢ ┘ ─ ♦

⁸♃כ ה ╩♃כ♦ ⌂ ╡ ∆╢⁹ 

ה ─♃כ♦ ⅜ ⌂ ⌐│⁸ ⌐⅔™≡⁸ ─

⅜ ╘╠╣≡™╢√╘⁸↓╣╠─ ה ↕ ⁸∕─ ─♃כ♦─

╩ ∆╢⁹ 

ה ─ ה ⌐⅔↑╢ ⁸ ⌐ ∆╢ ╩♃כ♦

∆╢⁹ 

ה ⌐ ╢ ╛ ⁸ ─ ╩ ∆╢⁹ 

ה ⌐⅔↑╢ ╛ ⌐≈™≡⁸ ┘ ⅛╠

╩ ℮╒⅛⁸ ⌐ ∂≡⁸ ⌐ ╢ ╩ ℮⁹ 

 

( 2) ─  

─ ╩ ∆╢ ─ ╩ ⌐ ∆⁹ 

ה ╛ ╡ ™⅜ ⌂╙─⌐≈™≡│⁸ ⁸ ⌐ ╘╢╙─≤

∆╢⁹ 

ה ╛ ╡ ™⌐ ∆╢ ⁸ ⌐⅔™≡ ⇔√↓≤⌐╟╢

⅜⌂™↓≤╩⁸ ╩ ⇔≡ ∆╢⁹ 

ה ⁸ ⅛╠ ⅜№∫√ │⁸ ─ ⌐ ⅜⌂™

↓≤⁸ ─ ╩ ╦╣⌂™↓≤ ⌐ ⌐ ⇔≈≈⁸ ⌐≈™

≡ ∆╢⁹ 

ה ⁸ ╡ ™⁸ ─ ╣╙ ⌂╙─│ ╕√│ ≤⇔≡⁸

⌐ ≠⅝ ⌐ ∆╢⁹ 

ה ─ ╛♩כ◦─ ⁸ ─ ⁸ ─ ╩

∆╢ │⁸ ─ ⌐ ╛ ⅜ ⇔⌂™╟℮⌐⁸ ∆╢⁹ 

ה ─ ╩ ∆╢ │⁸ ─ ╩ ↕∑⌂

™╟℮⌐⁸ ╩Ᵽ♇◒ⱱ► │ ≢ ⌐ ∆╢⁹ 

ה ╩ ∆ ⁸ ┼─ ⅜ ∂⌂™╟℮⌐⁸ ╘ ⇔ ─

╛ ⅜╡ ╘ ─ ╩ ℮⁹ 
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(3) ה ה  

⁸ ─ ╛ ─ ה ⌐╟∫≡ ∂√

─ ╩ ∆╢√╘⁸ ⁸ ⁸ ╩ ™⁸∕─ ╩ ⌐ ─

╩ ℮⁹ 

⁸ ⁸ ─ ╣╩ - 2.1 ⌐ ∆⁹ 

⌂⅔⁸ ⌂ ─ ┘ │⁸ ≢ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- 2.1 ⁸ ⁸ ─ ╣  
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(4) ─  

╩ ─ ⌐ ∆╢√╘─ ╩ ℮⁹ 

⌂⅔⁸ │ ≤⁸ ה ה ⌐ ≠™≡ ≤↕╣╢

⌐ ↕╣╢⁹ ─ ╛ ─ ⌐╟∫≡│⁸

╩ ∆╢↓≤╙№╢⁹ 

─ ╣│ - 2. 2 ⌐ ∆≤⅔╡≢№╡⁸ ⌂ │ ≢

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- 2.2 ─ ╣  

⁷

ₒ ₓ ₒ ₓ

( )

ₒ ₓ ₒ ₓ

⁷ ⌐ ∂≡

⁷ ─ ה ⌐╟╡
⁷

β1 ⅜ ↕╣√
⁷⁷ │ ●▬♪ꜝ
⁷⁷▬fi₈ ⁷ ─
⁷⁷ ⌐ ╢●▬♪ꜝ▬
⁷⁷fi₉─₈к. ─
⁷⁷ ─ ₉╩ ╕ⅎ√
⁷⁷ ╩ ∆╢⁹

β2 ≢ ⅜
⁷⁷─ │
⁷⁷ ╩ ⌡╢⁹

ₒ ₓ

ה

ה

ה

ה

ה ⁸

ה ≤─ ╘

ה ┼─ ╘

─

ה ה

─

(β2)

(β1)
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(5) ─  

⁸ ─ ╩ ℮⁹ 

ה ─ ⌐ ⅜ ⇔⌂™↓≤╩⁸ ⌐╟

╡ ∆╢⁹⌂⅔⁸ ⅜⌂™↓≤╩ ∆╢√╘─ │⁸

─ ─Ᵽ♇◒◓ꜝ►fi♪ ⁸ ─ ╖─ ─

─ ≤∆╢⁹ 

ה ─ │⁸ ●▬♪ꜝ▬fi 25 3

⌐ ↕╣√ ⌐ ℮⁹ 

ה ─ ⁸ ─ ─ ⌐ ∂≡ ╛

─ ⌐╙ ╩ ╘╢ ⁸ ─ ╩ ╘╢⁹ 

ה ⅜ ╩ ≤⇔√ │⁸ ─ ⌐ ⅎ⁸ ─

╛ ⌐≈™≡╙ ⇔√ ה ╩ ⇔⁸ ⌐ ╩

∂⌂™╟℮⌐∆╢⁹ 

 

( 6) ─  

(1) (5) ─ │∆═≡ ⇔⁸ ─ ⌐⅔™≡ ⅜ ⇔

√ ⁸ ─ ⌐ ≢⅝╢╟℮⌐∆╢⁹ 

 

  



9 

 

⌐⅔↑╢ ה ה  

─ ╩ ⇔√ ⁸ ≤⇔≡ ↕╣≡™√

─ ┘ ╩ ™⁸ ─ ╛ ⌐╟╢ ╩ ⇔⁸ ─

┘ ─ ╩ ∆╢⁹ 

╕√⁸ ─ ╩ ╠⅛⌐∆╢≤≤╙⌐⁸ ╩ ∆╢⁹ 

│⁸ ≤⇔≡ ↕╣√ ╩ ┘ ≢⅝╢╟℮⌐ ∆

╢ ╩ ⇔√╙─≢№╢⁹ ─ ≤⌂╢ ─ ─ ⌂ ה

╩⁸ - 3.1 ⌐ ∆⁹ 

 

ₒ ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ₓ 

 

 

 

 

 

 

 

- 3.1  ─  
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⌐ ∆ ⁸ ─ ⌂ ⌐≈™≡ ∆╢⁹ 

ה ─  

ה ┘ ─  

ה  

ה  

ה  

ה  

 

3.1 ─  

ủ ╩ ה ה ⇔√ ⌐⁸ ╛ ─ ⌐

∆╢ ⅜ ∂≡™╢ ⁸ ⌐ ⅝ ™≡

─ ⌐ ╢ ⌐ ─ ╩ ∫≡⅔ↄ ⅜№╢⁹ 

ủ↓─√╘⁸ ─ ⌐⅔™≡⁸ ┘

─ ╕√│ ╩ ⇔⁸ ─ ─ ╩

∆╢⁹ 

ủ ╛ ⌐ ∆╢ │⁸∕╣╠⅜ ⇔√ ⌐ ⌐

∂ ╢╙─≢№╢√╘⁸ ─ ╛ ─ ⌐№√∫≡│⁸

↓─↓≤⌐ ∆╢⁹ 

⅜ ↕╣≡™√ ⌐⅔™≡⁸

⌐│ ┘ ─ ╕√│ ─ ╩

℮⁹ 

│⁸ ⅜ ↕╣≡™√◄ꜞ▪⌐ ⅎ⁸

─ ╛ ⌐ ─♩כ◦ ╛ ─ ⅜ ↕╣√ ⁸

─ ⅜ ↕╣╢√╘⁸↓╣╠⅜ ↕╣√ ╙

≤∆╢⁹ 

⅜ ↕╣≡™√◄ꜞ▪⌐≈™≡│⁸ ⅔╟┘

─ ◄ꜞ▪─ ⅛╠∕╣∙╣ 5m ─ ⌐⅔™≡⁸◦fi♅꜠כ◦ꜛ

fi ♃כⱬ▬ⱷכ◘ ⌐╟╡⁸ ┘ ─ ╕

√│ ╩ ∆╢⁹ 

─ ⅜ ↕╣╢ ⌐≈™≡│⁸ ─ ה ─

╩ ⇔≡ ╩ ⇔⁸ ⌐ ╩ ℮⁹⌂⅔⁸

⅜ ↕╣╢ │⁸∕─ ─ ⌐⁸ ⌐ ╩ ∆╢

╩ ⌐ ⇔⁸ ─ ─ ╩ ╢↓≤╙ ∆╢⁹ 

⌐ ╩ ╖─ │⁸ ─ ≤

≤╩ ⇔⁸ ⌐ ∆╢ ─ ╩ ≢⅝╢⅜⁸ ⅜

─ │ ─ ⁸╘√™⌂⅜♃כ♦ ∆╢

─ ⌐⅔↑╢ ╩♃כ♦─ ≤⇔≡ ™╢╙─≤∆╢⁹ 
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3.2 ┘ ─  

(1)  

ủ ─ ⌐⅔↑╢ ╛ ─ ⁸ ⌐⅔↑╢

─ ⌐╟╡⁸ ─ ≢│ ↕╣⌂™ ⅜⅛

⅛╢↓≤⅛╠⁸ ─ ה ─ ⅜ ↕╣╢⁹ 

ủ↓─√╘⁸ ─ ⌐⅔™≡⁸ ─ ╩ ℮⁹ 

ủ │⁸ ⌐⅔↑╢ ┘ ─ ≤⇔≡

∆╢⁹ 

│⁸ ⌐ ─ ≢ ∆╢⁹ 

ᵑ │⁸╒ ⌐ ≤∆╢⁹⌂⅔⁸ ⌐ ∫√

⅜ ה ─ ⌐ ⌂ │⁸ ╩ ⌐

∂≡ ∆╢⁹ 

⌂⅔⁸ ≢ ╛ ─ ⅜ ⅝™≤ ↕╣╢ ⌐│⁸

╩ ⅛╠ 12 ⌐ ╛∆╙─≤∆╢⁹ 

ᵒ ⁸ ⁸ ⁸ ⌐⅔↑╢

─ ╛ ─ ⌐ ⇔√ ⌐

∆╢ ⅜ ╘╠╣√ │⁸ ⌐ ∂≡ ─ ╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )   
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(2)  

ủ ─ ⌐ ™ ─ ╩ ∫≡™╢ ╛⁸ ⌐

⇔≡ ≤⇔≡─ ⌐╟╢ ─ ⅜ ╦╣╢ │⁸∕─

┘ ╩ ℮√╘─ ╩ ℮⁹⌂⅔⁸ │⁸

╩ ≤∆╢⁹ 

ủ ⌐ ⇔⌂™ │⁸ ─ ה ⅛╠─ ─ ─ ≤∆

╢√╘⁸ ה ─ ╩ ∆╢⁹ 

 

─ │ ─≤⅔╡≢№╢⁹ 

ᵑ ─ ⌐≈™≡⁸ ┘ ─ ─ ╩ ∆╢⁹ 

ᵒ │ 20mⱧ♇♅⌐ ─ ╩ ⇔⁸ ╩ ∆

╢⁹⌂⅔⁸ ⌐│ ∆╢ ┘╒ ╙ ╘≡ ∆╢⁹ 

ᵓ ┘ ─ │⁸ ─ ╩ ∆╢⁹ 

ᵔ │⁸ ─ ╩ ∆╢⁹ 
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3.3  

ủ ─ ⁸ ─ ⌐⅔↑╢ ⌐╟╡⁸ ─

╛ ⌐╟╢ ⅜ ∂≡™╢↓≤⅜ ↕╣╢⁹ 

ủ↓─√╘⁸ ⌐ ╩ ∆╢⁹ 

ủ │⁸ ─ ─ ┘ ╩ ∆╢√╘⌐

∆╢⁹ 

∆╢ ─ │⁸ ⌐ⱳכ♃Ⱪꜟ◖כfi

⌐╟╡ ℮⁹ 

│⁸ ╒ №√╡ⱳכ♃Ⱪꜟ◖כfi ≤∆╢⁹ 

─fiכ◖⁸⅔⌂ ⅜≢⅝⌂™ │⁸ ╩ ⇔≡ ⌐╟

╢ ╩ ℮⁹ 

│⁸ ╛ ╩ ⇔≡ ∆╢⁹ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱳכ♃Ⱪꜟ◖כfi   
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

β ⅔╟┘ │⁸ 8 ≤⇔√ ╩ ∆⁹ 

β │⁸ 6 ≤⇔√ ╩ ∆⁹ 

β ─ │⁸ ╒ ⌐⅔™≡ 4 ─ ≤⇔√⁹ 
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3.4  

ủ ─ ה ⌐╟╡ ↕╣√╒ ╩ ╠⅛ↄ∆╢ ─ ⅜

∂√ ⁸ ⌂ ╩ ∆╢√╘⌐ ∆╢⁹ 

ủ ⌐ ⇔≡ ⅞ ⌂ ─ ╩ ∆╢⁹ 

ủ ╩ ⇔⁸ ⌐ ─ ⅜ ↕╣√ │⁸

⌂ ╩ ∆╢⁹ 

╒ ↔≤⌐ ─ ─ ↕⅔╟┘ ─ ╩ ∆╢↓≤╩

≤⇔≡ ╩ ∆╢⁹ 

│⁸Ᵽ♇◒ⱱ►⌐╟╡ ⇔≡ ⌐╟╡ ∆╢⁹⌂⅔⁸

⌐ ╩ ℮⁹ 

╩ ⌐ ∆⁹ 

ᵑ │⁸╒ ⌐ ⁸ ╩ ∆╢⁹ 

ᵒ 30cm╕≢─ ╩ ∆╢⌐│⁸ 40 ╕≢ ∆╢⁹ 

   β ─☻◔♇♅ ≢№╡⁸ ≤∆╢⁹ 

 

 

 

 

 
 

ᵓ ─☻◔♇♅≤ ╩ ∆╢⁹ 

ᵔ ─ ╩ ⇔≡⁸ ⅛╠ m ╕≢─

╩ ∆╢⁹₈4.2 ─ ₉   
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 ╖  

 

 

 

 

 

 

 
 

 

  

 

─ │⁸ ─≤⅔╡ ℮╙─≤∆╢⁹ 

ᵑ ⌐ ⅛╠ ⅝ ╡╩ ™⁸ ─ ╩ ∆╢⁹ 

ᵒ ─ │⁸ ─ ╕√│

─ ⌐⅔™≡ ≢№╢⁹ 

ᵓ ─ │⁸ ⌐⅔™≡ ↕╣√ 20cm

╩ ≤∆╢ ╩ 20 30kg ╩ ⇔⁸ ⇔√ ⌐ 50mm JIS

┤╢™ 53.0mm ⅜≥─ ╕╣╢⅛╩ ∆╢⁹

│ 50cm ≤⇔⁸ ─ │ ─ ≤ ⌐╟╡ ∆╢⁹ 

ᵔ ∆╢ │ ╟╡ ≤∆╢⅜⁸JIS ─┤╢™ │53mm

≢№╢↓≤⅛╠┤╢™ 53mm─ ╟╡ ∆╢⁹ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  50mm ─ ⌂⇔ 
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 ⅝↕─     

 30mm┤╢™╩ ⇔ 2mm┤╢™⌐ ╢╙─ ┤╢™─ │ JIS ⌐ ∏╢⁹ 

 50mm┤╢™╩ ⇔ 30mm┤╢™⌐ ╢╙─ ╩ 5% ( ) ╗  

 100mm┤╢™╩ ⇔ 50mm┤╢™⌐ ╢╙─ ⌐│ ∆╢⁹ 

 10 20cm  

 20 30cm  

 30cm   

₈   ₉P.14╟╡ 
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3. 5  

ủ ⅜ ↕╣≡™╢╒ ⌐⅔™≡│⁸ ─ ⁸ ─

⌐⅔↑╢ ⌐╟╡⁸ ⅜ №╢™│ ⅜ ⇔

≡™╢ ⅜№╢√╘⁸ ─ ╩ ∆╢ ╩ ℮⁹ 

ủ ≤⇔≡│⁸ ╩ ⇔ ∆╢╒⅛⁸ ⌐╟╡

⅜ ↕╣≡™╢⅛─ ╩ ℮⁹ 

╩ ⌐ ─ ╩ ∆╢⅜⁸ ⅜ ⇔⌂™

│⁸ ╩ ⇔≡ ℮⁹ 

ᵑ │⁸ ⅛╠ ⇔≡™╢ ≤ ⌐ ⇔≡™╢

╩ ∆╢⁹ ╒ ⌐⅔™≡ №√╡ ⁸

⅛≈ ─ ⇔™ ⌐ ⇔⁸ ⅛╠ ⇔≡ ─

⅛╠ ⌐ ∫≡ ⁸ ╕√│ ⅜ ╙ ⅝⅛

∫√ ⁸ ╩ ∆╢ ≤∆╢⁹ 

ᵒ │⁸ ≢ ↕╣≡™╢≤ ⇔⁸ ╕≢

│Ᵽ♇◒ⱱ►⌐╟╡ ⇔⁸ │ ╩ ≈↑⌂™√╘⌐ ⌐

╟╡ ∆╢⁹ 

ᵓ ╩ ⇔⁸ ╩ ∆╢⁹ 

ᵔ ─ ╩꜠ⱬꜟ≢ ⇔⁸ ╩ ∆╢⁹ 

⌐ ≠ↄ ╩ ⌐ ∆⁹ 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( :mm) 

 
 

 

 

 

 

 

 

 

 

 

 

  



18 

 
3. 6  

ủ ⌐ ╩ ∆╢ ─ ⅜№╡⁸ ─ ⅜ ╦

╣╢ │⁸ ⌐ ∂≡ ╩ ℮⁹ 

⌐ ╩ ∆╢ ─ ⅜№╡⁸ ─ ⅜ ╦

╣╢ │⁸ ─≤⅔╡ ╩ ∆╢⁹ 

 

ᵑ │⁸ ╩ ≤∆╢⁹ 

 pHה

 CECה

ה  

ה  

 ꜞ◌ה

ה ꜞfi  

ה  

 

ᵒ ∆╢ ─ │⁸ ↔≤⌐ №√╡ ─

╩ ≤∆╢⁹√∞⇔⁸ ─ ⌐╟╡⁸

─ ⅜ ™ │⁸ ⌂ ≢─ ╙ ≤∆╢⁹ 

 

ᵓ ∆╢ │⁸ ⌐≈™≡╙ ∆╢⁹ 

 

ᵔ ⌐№√∫≡│⁸ ─ ╩ ╡ ↄ╙─≤∆╢⁹ 
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3. 7  

1)  

a)  

 ─ ⌐ ╢ │ ╩ ≤∆╢⁹ 

₈ŋ ₉─ ⌐№√∫≡│⁸ ≤⇔≡

─ ╩ ≤∆╢⅜⁸ ─ ╕√│ ⌐╟∫

≡ ─ ⅜ ≤ ╦∫√ ⁸ ≢─ ≢│

─ ⌐ ⅜№╢≤ ↕╣╢ │⁸ ∆╢ ⁸ ─

↕ ╩ ⌐ ⇔⁸ ─ ⅎ⌐╟╢ ─

╙ ∑≡ ⇔⌂⅜╠₈ ₉╩ ∆╢╙─≤∆╢⁹ 

ᵒ ┘ │ ⇔≡™╢ ⌂≥ ⌐ ∂≡ ≤∆

╢⁹ 

ᵓ │ ⌐ ∆╢⁹ 

ᵔ │⁸ ⌐ ⇔≡ ∆╢⁹ 

ᵕ ─ → │±35mm ≤∆╢⁹ 

ᵖ ⌐ ≠™≡⁸ ╩ ∆╢⁹ 

ה  │⁸ 50mm ╩ ≤∆╢⁹ 

ה  │⁸☻◔ꜟ♩fiⱣ◔♇♩ ⌐⅔™≡ ℮⁹ 

ה  ⅜ ™ ╛ ⅜ ™ ◌♇fiⱧכ♩☻⌐כ♃◒ꜝ♩⁸│

כ ╩ ╡ ↑≡ ╩ ∆╢⁹ 

 

 

b) ≤  

ᵑ ─ ╟╡ ╩ ⇔⁸

╩ ∆╢⁹ 

ᵒ ⌐⅔™≡⁸ ─ ≤ ╩ ∆╢⁹ 

ᵓ ∆╢ ⌐≈™≡ ╟╡ ∆╢⁹ 

 

c) ─  

ᵑ ⌂ ─  

─ ─ ⁸5,000Bq/kg ╩ ∆╢

⌂ ⅜ ↕╣√ │⁸ ─ ╩ ⇔⁸ ─

⅞ ╡ ┘ ╩ ℮⁹ 

ᵒ ─  

₈ ה ₉ ⌐⅔™≡│⁸ ⅜ ╩ ⌡╢↓≤≤⌂╢⁹ 

↓─√╘⁸ ⌐╒ ─ ╩ ⇔⁸ ⌐ ⇔

√ ≤⌂∫≡™╢↓≤╩ ∆╢⁹ 
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d)  

ᵑ ⌐⅔™≡ ⌐ ╩ ╣╢ ╩ ∆╢⁹ 

ᵒ ⌐№√╡⁸ ⌐ ─ ╩ ∆╢⁹ 

 

e) ⁸  

ᵑ ─ ⌐≈⌂→╢√╘⁸ ╩ ∆╢⁹ 

ᵒ ⌐ ╩ ∆╢ ─ ⅜№╡⁸ ─ ⅜

╦╣╢ │⁸ ⌐ ∂≡ ╩ ™⁸∕─ ⌐ ≠⅝⁸

─ ╩ ∆╢⁹⌂⅔⁸ ─ ╛ ⌐≈

™≡│⁸₈  18 3 ₉╩

⌐ ≤ ™╩ ∆╢╙─≤∆╢⁹ 

ᵓ ∆╢ │⁸♀○ꜝ▬♩⁸◔▬ ◌ꜞ►ⱶ⁸ ꜞfi╩ ≤

∆╢⁹ 

ᵔ ╩כ♃◒ꜝ♩ ™≡ ╩ ℮⁹ ─ ╩ ╕ⅎ⁸

⌐ ™ ─ ╡ ↓⇔⅜⌂™╟℮⁸ ╩ ∆╢⁹ 

ᵕ ⁸ ⌐ ⅜ ↕╣√ │⁸ ╩ ≤⇔⁸ ∆╢⁹ 

 

2)  

ᵑ │⁸ ⌐╟╡Ⱪꜟ♪⁸כ◙כⱣ♇◒ⱱ►⁸ ⌐╟╡ ∆

╢⁹ 

ᵒ │ ⌐ ∆╢⁹ ⇔⁸

⁸ ⅜ ─ ─╕╕ ╩ ∆╢ │ ∆╢⁹ 

ᵓ ⌐ ∆╢ │⁸≢⅝╢ ╡ ─ ╩ ∆╢⁹

╒ ⌐⅔™≡ ∆╢ │ ⌐ ⇔≡ ∑∏ ╢∞↑

⌐ ╩ ⅞ ╡ ∆╢⁹⌂⅔⁸ ⌐≈™≡│⁸ ⌐

⌐ ∆╢╙─≤∆╢⁹ 

ᵔ ⌐ ⇔√ ≤ ─ ╩ ∆╢⁹ 

 

3)  

─ ⌐╟╡ ─ ⅜ ╘╠╣√ ⌂≥ ⌐ ∂≡

∆╢⁹ 

 

4)  

╒ ⌐ ⅜ ╘╠╣√ ⁸ ╩ ⌐ ╩ ∆╢⁹

╩ ∆╢ │ 5 ╩ ⅎ╢ ≤∆╢⁹ 

⅜ 5 ─ │⁸ ↕╣√ ╩ ∆╢↓≤⅛╠ ╣╩

⇔ ⇔⌂™⁹⌂⅔⁸ ╣⅜ ∂⌂™ │⁸ ∆╢⁹ 
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╕√⁸ ⌐≈™≡│⁸ ⌐ ⁸ ─ ╛

⌐ ∂≡ ⌐╟╡ ╩ ∆╢≤≤╙⌐⁸

⁸ ⌐ ─ ⌐≈™≡ ⌐ ה ∆╢⁹

─ ה ⌐│⁸ ⌐ ⇔⁸ ⅜ ∆╢ │ ╩ ℮⁹ 

⌐⁸ ╣ 5cm≤⇔√ ─ ╩ ∆⁹ 
 

ₒⱤ♃כfi ₓ 

⅜ 5 15 ─ │⁸ - 5 ─ ╩ ℮⁹ 

≤ ≤─ ⅜ ⌐ ╦╣╢╟℮⌂ ╩ ∆╢⁹ 
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ₒⱤ♃כfi ₓ 

⅜ 15 ╩ ⅎ╢ ⁸ ⅎ┌ 35cm ⇔√≤ ∆╢≤⁸

15 ╩ ⅞ ∫≡ ⅝⇔⁸ ╩ ⌐ →√ ⁸10

─ ≤ 25cm ─ ╩ ה ⇔⁸∕─ ⌐ ╩ ∆╙─≤

∆╢⁹ 

√∞⇔⁸ ⅜ 15cm ─ │⁸ ⌐ ∂≡ ╩ ╛∆╙

─≤∆╢⁹ 
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5)  

╩ ╢╟℮ ╩ ∆╢⁹ ה ╩ ⌐

∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

─ │⁸ ╛ ⌐ ∂≡ ─ ⅜

№╢⁹ 

─ ⌐│⁸ ⱳꜞ◄♅꜠fi ⁸ ╕√│ ⅜№╡⁸

│ 5 25mm⁸╙╖⅜╠ ⅜№╡ ⌐ ∂≡ ∆╢⁹ 
 

  ( :mm) 

Ᵽ♇◒ⱱ►─  

 

 

 

 

 

 
 

 

♩꜠fi♅ꜗכ─  

 

 

 

 

 

 

 

 

 

6)  

─ ⌐╟╡ ⌐ ⅜ ╘╠╣√ ⌂≥ ⌐ ∂≡

∆╢⁹  


