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1 

з  

─ ⌐ ∆╢ ⁸₈ ₉≤

™℮⁹ │⁸ ─ ╘⌐ ∂≡⁸ ⁸₈ ₉

≤™℮⁹ ─ ⌐ ⇔ ⌂ ⌐≈™≡ ╩ ∫≡™╢⁹ 

⁸ ⌐≈™≡⁸ ≢│⁸ ─

─ ⁸ ─ ⁸ⱨ▫ꜟ♃ⱬfi♩ ─ ⁸

─ ┘ ─ ⌐ ∆╢

─ ╩ ╕ⅎ⁸ ─ ╩22 ⌐ ⇔⁸

⅛╠ ╩ ↑⁸∕─ ≢ ⅜ ╢ ╛ ⌐ ∆╢≤⇔≡™√

⌐≈™≡⁸ ⅛╠ ╩ ↑√⁹↓─ ⌐⅔™≡│⁸

⌐ ⇔√ ─ ╙ ⇔√⁹ 

⁸22 ─ ╩ ≤⇔≡≤╡╕≤╘√⁹ │⁸ ⇔≢╙

ↄ─ ⌐↔ ™√∞↑╢╟℮⁸ ─ ╩ ⌂≥╩ ™≡ ⌐╕

≤╘⁸ ─ │ ≤⇔√⁹ 

 

и  

 23 ⁸ ⁸₈ ₉≤

™℮⁹ ⅜ ⇔√⁹ 

╩ ↑⁸ 24 ⌐ ⅜ ∆╢≤≤╙⌐⁸

25 ⌐ ⅜ ↕╣╢⌂≥⁸ ─ ⅜ ↕╣

√⁹ 

≢│⁸ 25 ⌐ ⅜ ⁸ ─

╩ ⇔⁸ ≢ ⅜ ╦╣√⁹ 

⁸ ≢│⁸ 24 ⌐⁸ ⅛╠ ╩ ↑⁸

─ ⌐ ∆╢↓≤╩ ≤⇔≡ ─ ╩ ⇔

√⁹ ⌐⁸ ─ ╩ ╕ⅎ⁸ ─ ─ ╩ ∫

√⁹ 

⌐ ∆╢ ─ ⌂ ⅝≤⁸ ⌐⅔↑

╢ ─ ─ ─ ╩ ⌐ ∆⁹ 

  



2 

 

 ─ ⌂ ⅝ 

─ ⌐≈™≡│⁸ ⅜ ⌐ ≠⅝⁸

⌐ ≤ ╩ ⇔≡™╢⁹ 

─ ⌐ ∆╢ ⌂ ⅝╩ ⌐ ∆⁹ 

 

 

  

 ⌐⅔↑╢ ─ ─ ─  

24 10 ⁸ ⅛╠─ ⌐ ≠⅝⁸ ─

⌐ ∆╢√╘⁸ ─ ╩ ∫√⁹ 

╕√⁸ ⅜ ╩ ∫√↓≤╩ ╕ⅎ⁸ 25 10

29 12 ⁸ ⅛╠─ ⌐ ≠⅝⁸ⱨ▫ꜟ♃ⱬfi♩ ─ ה

ה ⌐≈™≡ ╩ ∫√⁹ 

  

24   

25  
⅜ ─ ╩ ╕ⅎ

√ ╩  

25  

⅜ ⁸ ─ ⁸

┘ ⁸ ╩

⌐  

29 12  ⅜ ⁸ ─ ╩  

10  
⅜ ─ ┘ ⁸

╩∕╣∙╣  

 

ID◌כ♪ ─ ⌐ ∆╢ ╩ ↑⁸

⅜⁸ ⌐ ⇔⁸ ⌐⅔

™≡ ─ ╩ ∆╢ ╩ ∆╢≤

≤╙⌐⁸ ╩  

 
⅜ ─ ─ ╩

 

12  

│ ─ ╩ ╕ⅎ⁸

─ ╩ ⌐ ⇔√ ─

⅜ ≤⌂∫√ ⁹╕√⁸ ─ ╩ ╕

ⅎ⁸₈ ─ ≤⇔≡─ ⌐≈™≡─

29 12 27 ₉─ ╩ ∆╢ │⌂

™≤  
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⌐⁸ 30 ┘ 10 ⁸ ⅛╠ ─

─ ─ ╩ ↑╢≤≤╙⌐⁸ ┘ ⌐

│ ─ ╩ ⇔√⁹ 

↓╣╠╩ ╕ⅎ⁸ ╩21 ⌐ ⇔⁸ ⅜ ⅛╠ ╩

↑⁸ ╩ ™⌂⅜╠ ╩ ∫≡⅝√⁹∕─ ⁸ ⌐ ⇔√

⌐ ∆╢ ─ ╩ ╕ⅎ⁸ √⌐₈ ⁸ ₉

╩ ⅎ⁸22 ≤⌂∫≡™╢⁹ 

⁸ ⅛╠ ─ ╛ ─

─ ⌐≈™≡ ╩ ↑╢≤≤╙⌐⁸ ⅛╠│⁸ ─ ⌐

⅜ ╢ ╛ ⌐ ∆╢≤⇔≡™√ ⌐≈™≡⁸ ⅜ ⅛╠

╩ ↑⁸ ╩ ™⌂⅜╠ ╩ ∫√⁹ 

─ ─ ─ ╣ ┘ ╩ ⌐ ∆⁹ 

 

 

ₒ ─ ─ ─ ╣ ₓ 
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й  

22 ⌐≈™≡⁸ ─ ─ ─ ╩

⌐ ─ ≢≤╡╕≤╘√⁹ 

ᵑ ⌐ ∆╢  

ẽ ─  

ẽ ─  

ᵒ ⌐⅔↑╢  

 

─  ⌐│⁸ ─ ─Ɑכ☺ ╩ ⇔√⁹ 

─ ⌐≈™≡│⁸ ╩ ™√∞⅝√™⁹ 

ה  ─ ─  

ה  ─ ─   

 

╩ ╘⁸ ─ ╛ │⁸ ─ⱱ

☺כⱶⱭכ https://www.pref.niigata.lg.jp/sec/genshiryoku/ ⌐ ⇔≡

™╢⁹ 

 

⌂⅔⁸ ⌐⅔™≡ ≢ ⇔≡™╢ ─ │ ─≤⅔╡≢

№╢⁹ 

ה  

⁸ ┘ ─ ⌐ ∆╢  

ה  

─ ⁸ ⌐ ∆╢  

ה  

┘∕─ ─ ⁸ ┘ ─ ⌐ ∆╢

 

ה  

⌐ ╢ ─ ─ ┘ ─

⌐ ⌂ ╩ ∆╢√╘⌐ ⌂ ⌐ ╢  
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─ ⅜ ≢№╢1/2,000 ╩ ╢↓≤─  

ᵑ ⌐ ∆╢  

ẽ ─  30 - ╟╡ 

≢│⁸

┘ ⌐≈™≡⁸

⌐ ⇔≡ ⌐ ∆╢↓≤⅜≢⅝╢

⌐ ∆╢↓≤╩ ⇔≡™╢⁹ 

─ ⌐⅔™≡⁸

─ ─ ⅜ 1/2,000 ╩

╢╙──⁸ ⌐ ╩ ╓↕⌂™

╟℮ ∆╢ ≤⇔≡™╢↓≤⅛╠⁸

⌐ ⇔≡™╢≤⇔√⁹ 

 

 

 

 

 

 

ẽ ─  ╟╡ 

●▬♪≢│⁸₈ ─ ⌂

⅜ ∆╢ ─ ⁸

⌐╟╡ ≤⇔≡ ─ ╩

─ ⌐ ∆╢ ─ ⌐⁸1/2,000

≤⌂╢ ─ ⇔≡™╢↓≤╩ ∆

╢⁹₉≤ ↕╣≡™╢↓≤⅛╠⁸

1/2,000 ╩ ≤⇔⁸ ─

╩ ⇔√⁹ 

 

─ ⌐№√╡⁸ ⌐

╟╢ ─ ─ ᵑ ≤

⌐╟╢ ─ ─ ᵒ ╩

ᵓ ⇔⁸ ─ ⅜ 1/2,000 ╩ ⅎ

╢⅛ ᵔ ⁹ ⅎ√ │⁸↓─ ╩

⇔√ ≢⁸ ─ ╩ ᵕ ∆

╢⁹ 

─ ─ ⁸ ─ ≢ ╩ ⅎ╢ ╩ ⇔

₃ ╩  

ᵑ ᵒ

ᵓ

ᵔ

ᵕ

30 1- 1 
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√↓≤⅛╠⁸↓╣╠─ ┘ ↕╣╢ ה ⌐≈™≡ ╩ ™⁸

⅜ ↕╣≡™╢↓≤╩ ⇔√⁹ 
 

₄ ∆╢ ─ ₅ 

┘ ─ ⌐ ╢ ●▬♪ 

 

─  

⌐╟╢ ─  

38 ─  

39 ⌐╟╢ ─  
 

ᵒ ⌐⅔↑╢  

ẽ ה  [  ]  

 

ה ─ ≢⁸ ─ ⅜

⌐ ⅎ╢ ╩≥─╟℮⌐ ⇔ ╩ ⇔√─⅛⁹ 

 ( )  

   

⅜ 1/2,000 ╩ ╢ ⁸ ⌂ ⅜ ∆╢

≤ ⇔√ ≢⁸ ⌐ ⌂ ╩ ⇔⁸↓─ ⌐╟╢ ╛

⌐ ∆╢ ╛ ╩ ⌐⅔™≡ ⇔≡™╢↓≤╩ ⇔≡™

╢⁹ 

─ ∑╪ │⁸ ⌐╟╢ ╩ ⇔≡╙ ╩

ⅎ⌂™↓≤ ╩ ⇔≡™╢⁹ 

⌐≈™≡│⁸ ─ ╩ ⇔√ ╩ ⌐ ╢  

⌐╟╡ ⅜ ╦╣≡™╢↓≤╩ ⇔≡™╢⁹╕√⁸

fiכ꜠◒ ─ ┘ ⌐ ∆╢ ⌐≈™

≡ ⌂™↓≤╩ ⇔≡™╢⁹            

ẽ ─  [  ]  

─  

─ ─ ╩╖╢≤⁸2016 ⅛╠ ⅜ ⅝ↄ⌂

∫≡™╢╟℮⌐ ⅎ╢⅜⁸ │≥─╟℮⌐ ⇔≡™╢─⅛⁹ 

 ( )  

   

│ ─ ⌐ ∫≡™╢ↄ╠™─ ⌐⌂∫≡⅔╡⁸ ⇔

≡™╢ ≢│⁸ ╠⅛─ ╩ ⇔≡™╢╙─≤│ ⇔≡™⌂™⁹ 
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─ ≤  

 

ẽ ┼─  [ ]  

≤─  

↓─ ─ │ ╕∫≡™⌂™⁹ ↕⌂╙─≢№╢⅜⁸

─ ≤ ─ ⌐≈™≡ ∆═⅝≢│⌂™⅛⁹ 

 ( )  

 

─┌╠≈⅝⅜ ─ ≢№╢≤ ⅎ≡™╢⅜⁸ ─

╩ ↑⁸ ⅜ ⅝ↄ⌂╢╟℮⌂↓≤⅜№╣┌⁸ ─ ╩⇔

≡™ↄ⁹╕√⁸ ─ ╩ ╡ ╣╢≤™℮↓≤│ ⇔≡™⅝√™⁹ 

─  

─ ⌐⁸ ⌐◒ꜝ♇◒⅜ ∂√⁹ │

↕╣√≤ ℮⅜⁸ ─◒ꜝ♇◒⅛╠ ⅜ ⅝ ╪≢⁸ ─

⌐ ╠⅛─ ╩ ╓∆↓≤│⌂™─⅛⁹∕╙∕╙ ⅜ ≢№╢≤

™℮ ⌐ ≈≤™℮↓≤│ ⌂─⅛⁹        ( )  

   

╙⁸ ─ ⁸ ⌐ ╩⇔≡⁸ ─

ⅎ™ ⅜ ↕╣╢ ⌐≈™≡│ ⅜ 0.2mm ─└

┘⅜ ∆╢ ⌐│ ⇔≡™╢⁹└┘ ╩∕─╕╕ ⇔≡⁸ ⅛

↕╩∆╢≤™℮↓≤│ ⌐│⌂™≤ ⅎ≡™╢⁹  
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─  

ᵑ ⌐ ∆╢  

ẽ ─  30 ╟╡ 

⌐╟╢ ┼─ ⌐≈™≡│⁸ ⌐⅔

™≡⁸ ⌐╟╡ ⅜ ⌂ ╩ ↑⌂™╟℮ ╩ ∂╢ ≢№╢

↓≤╩ ⇔⁸ ה ⌐⅔™≡⁸ ⌐

∂≡ ─ ╩ ∫√ ≢⁸ ⅜ ╩ ⇔≡™╢↓≤

╩ ∆╢↓≤≤⌂╢⁹ 

⌐ ∆╢ ⌐⅔™≡│⁸ ⌐ ⇔⁸ ─ ⅜ ╡⌂

↑╣┌ ─ ╩ ℮ ≢№╢↓≤╩ ⇔≡™╢⁹∕─ ≢⁸

ה ─ ─ ⇔╩ ╢√╘⁸ ─ ™ ⅛╠

⇔√ ⌐≈™≡⁸ ⌐╟╢ ╩ ⇔≡™╢⁹ 

 

ẽ ─  ╟╡ 

─ ╩ ⇔√ ⌐╟╡ ─ ╩ ⇔√⁹ 

≢│ ╩ ∆╢ ╟╡ ™ ⁸ ─

─ ╩ ⇔⁸ ⌂ ╩ ⇔√⁹ 

─ ⁸ ─ ⌐╟∫≡ ⌂ ⅜ ≢⅝⌂™

≤⌂∫√ ⌐ ⇔≡ ⌐ ⌐╟╢ ╩ ⇔⁸

⌂ ╩ ⇔≡™╢⁹ 
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₄ ∆╢ ─ ₅ 

 

─  

⌐╟╢ ─  

38 ─  

39 ⌐╟╢ ─  

 

ᵒ ⌐⅔↑╢  

ẽ ה  [ ]  

 

ה ─ ≢⁸ ─ ─ ╩≥─╟℮⌐

⇔ ╩ ⇔√─⅛⁹             ( )  

    

─ ┘◘▬◒ꜞ♇◒⸗ⱦꜞ♥▫ β ⌐╟╢ ⌂

╩ ↑╢ ה ⌐≈™≡│⁸ ⌂ ╩ ⇔⁸

─┌╠≈⅝╛ ⅛↕╩ ╕ⅎ≡ β ╩ ⇔≡

™╢↓≤╩ ⇔≡™╢⁹ 

ⅎ┌⁸ ⅜⇔ ⌐≈™≡│⁸ ⌐ ∫≡

β ⇔⁸ ─ ⅜ ⇔≡╙ ⌐ ∆╢

⅜ ╩ ⅎ⌂™↓≤╩ ⇔≡™╢⁹ 

β ◘▬◒ꜞ♇◒⸗ⱦꜞ♥▫≤│⁸ ⅜ ⌂ ≢ ⅜ ⅝√≤⅝⌐ ─

⌂ ⌐│ ╠⌂™⅜ ⅜ ∆╢ ∆╢  

β ≤│⁸ ─ ╩ ⇔√ ─ ╩ ∆╢↓≤⅜≢⅝

╢  
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β   ⅜⇔ FV ─  

 

ẽ ─  [ ]  

─  

⌂− ⅜ ≤ ⇔√─⅛⁹       ( )  

   

─ ─ ≢─ ╩ ╕ⅎ⁸ ⌂

≢│ ⇔⌂™ ↄ≡ ™ ╙ ⌐╟╢ ─ ≤

⇔≡ ╡ ™ ╩ ⇔√⁹∕─ ⁸ ⌂ ⅜

≢⅝⌂™≤ ⇔√ ⌐≈™≡ ╩ ∫√⁹ 

 
 

─ ─ ╣ 
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ẽ ⱨ▫ꜟ♃ⱬfi♩ ─  [ ]  

─  

─ ⌐№╢ ⅜ ∆╢ │ ⇔ ╢≤ ℮⁹

∕─ ⁸ ⇔≡™╢ ─ │ ⇔≡™╢─⅛⁹ ≢

⅜ ╩ ↑╢≤⁸ ╙ ↄ ⅜№╢⁹ ⅜ ⌐ ≢№

╢⅛≥℮⅛≤™℮↓≤╙ ⇔≡№╢─⅛⁹   ( )  

   

∆╢≤™℮ ⌐⌂∫≡™╢⅜⁸∕─ ≢№∫≡╙⁸ ─

│ ≢⅝╢≤™℮ ⌐⌂∫≡™╢⁹ 

ẽ  [ ]  

─  

⌐≈™≡⁸↕╕↨╕⌂ ⁸∕⇔≡ ─ⱪ꜡☿☻≢

│≥─╟℮⌐ ⇔√─⅛⁹          ( )  

   

─ ╩ ⌐ √⌐ ⇔√⁹∕─ ╛  

⅛╠ ≢ ⇔≡™╢ ╩ ≡ ╩ ⌐ ⇔≡™╢⁹ 

ẽ ∕─  [ ]  

▪◒☿☻ ─  

▪◒☿☻ ─ │⁸ ─ ╩ ╗ ─ ⌐

⅔™≡ ╘≡ ≢№╢⁹ ⌐ ℮ ─ │⁸ ╩ ╠∑╢

⅜№╢⅜⁸≥─╟℮⌂ ╩⇔≡™╢─⅛⁹  ( )  

   

⌐ ™ ∂╢ ≤ ─ ─ ⅜⁸  

⅜ ⌐╟╡ ⌂ 15cm ≤⌂╢╟℮⌐⇔≡™╢⁹

⅜ 15cm╩ ⅎ╢≤ ⇔√ ⌐≈™≡│⁸ ╘ ≤

─ ⌐ ╩ ⇔⁸ ╩ ∫≡™╢⁹ 

╕√⁸ ⌐╟╡ ⅝ ⅜╡⅜ ∆╢ ⅜№╢ │⁸

⌐╟╢ ⅝ ⅜╡ ╩ ⇔≡™╢⁹ 

─ ─ꜟⱩכ◔≥  

⌐ ─ꜟⱩכ◔√⇔ ⌐≈™≡ ⌐╟╢ ≤

⌐╟╢ ─ ╩ ⌡ ╦∑√ ╩ ⌐ ∫≡™╢─⅛⁸

≢ ╩ ⇔≡↔ ™√∞⅝√™⁹       ( )  

 

─ ⌐≈™≡│⁸ β ⌐⅔™≡

╩ ⇔⁸ ∆╢ ─ ≢─ ─ ╩
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≤⇔⁸∕─ ⌐ ─ ( ⁸ )⁸ ─

┘ ∆═╡ ─ ╩ ⇔√ ≢⁸ ≢─

╩ ⇔≡™╢⁹ 

β ⌐⅔™≡│⁸ 10m⌐ ⇔⁸ 12m

≤ 1.2 ─ ╩ ⇔≡™╢⁹ 

β  ≤│⁸ ╩ ╗ ─↓≤⁹ 

β  ≤│⁸ ─≈⌂⅞ ╩ ⇔≡⅔╡⁸ ─ ╛⁸

⅜ ∆╢⁹ 

 

 

╛ ─  

╛ ╦⅝─ ⌐│ ⌐ ╩ ↓∆ ╣─№╢

⅜№╢⅜⁸∕╣╠⅜ ⇔≡╙ ⌂™≤™℮ ╩⇔≡™╢─⅛⁹ 

  ( )  

   

─ │ ╩ β ⇔⁸ ┼─

╩ ╠⇔≡™╢⁹ ╩ ↑≡⁸ ─ ⅜ ⇔√

≤⇔≡╙⁸ ⌐№╢ ⌐⅛⅛╢ │ ╩ √⇔≡™╢↓≤

╩ ⇔≡™╢⁹╕√⁸ ─ ⌐№╢ ⌐≈™≡╙ ╛

◘▬◒ꜞ♇◒⸗ⱦꜞ♥▫⅜ ⇔⌂™⅛ ⇔⁸ ⌂ ╩ ⇔≡

™╢↓≤╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

6- 1 
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─ ─ ─  

 

 

 

 

 

(β)⌐╟╢ ┼─  

⌐╟╡ ≢ ⌐╟╢ ⅜ √⁹

⌐ ⅜№╢⅜⁸ ⌐╟╢ ┼─ ⌐≈™≡ ⇔√

─⅛⁹                       ( )  

 

│ ⇔≡™⌂™↓≤⅛╠ ≤⌂∫≡⅔╡⁸⌂™╙─≤⇔ 

≡ ⅜ ⇔⌂™↓≤╩ ⇔≡™╢⁹ ≢⁸ ⌐≈™≡│

╩ ™⁸S ◒ꜝ☻─ ⌂ ⌐│ ⅜⌂™↓≤╩ ⇔≡™╢⁹

⅜№╢ ⌐≈™≡│ ╩ ∫≡⁸∕╣╠─ ╩ ↑⌂™╟

℮⌐ ⌐ ╩ ╘╢ ≤⇔≡™╢↓≤╩ ⇔≡™╢⁹ 

(β) ≤│⁸ ⌐ ™ ⅜ ⌐ ∆╢  
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⌐╟╢ ─ ┼─  

ᵑ ⌐ ∆╢  

ẽ ─  30 1- 1╟╡ 

≢│⁸ ⌐╟╢ ≤ ∆═╡⌂≥─ ─ ⌐╟╢

╩ ╖ ╦∑√╙─⌐ ⇔≡ ⅜ ⌂╦╣⌂™ ⌐∆╢↓≤╩

⇔≡™╢⁹ 

─ ─ ⁸ ⌐╟∫≡ ≤∆╢ ─

⅜ ⌂╦╣⌂™ ≤⇔≡™╢↓≤⅛╠⁸ ⌐ ⇔≡™╢↓≤╩

⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

30 1 1- 1 

 

ẽ ─  ╟╡ 

⅜ ─ ┼ ↄ ⇔ ∑√ ─ ┼─ ╩ ⇔√⁹ 

 ₒ ─ ₓ 

⅛╠ ╕≢─ ⌐│ ⅜ ↕╣√ ⅜№╡⁸ ⅜

⇔ ∑√ ⁸ ╩ ⅜∆↓≤⅜≢⅝╢ ⌐⇔≡™╢⁹ 
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ₒ ─ ₓ 

⁸ ─ ─ │⁸ ─ ⅜

⇔⌂™ ↕≢ ⇔≡⅔╡⁸ ─ ≢ ⌂ ╩ ↑⌂™ ⌐

⇔≡™╢⁹ 

 

 

 

 

 

 

 

               HD( )   

 

₄ ∆╢ ─ ₅ 

┘ ⌐ ╢ ●▬♪ 

⌐╟╢ ─  

40 ⌐╟╢ ─  

 

ᵒ ⌐⅔↑╢  

ẽ ה   

 

ה ─ ≢⁸ ─ ⁸ ─ ╩≥

─╟℮⌐ ⇔ ╩ ⇔√─⅛⁹         ( )  

    

⌂ ╩ ∆╢ ⅜⁸ ─ ⅜ ⇔⌂™ ↕─

⌐ ↕╣≡™╢↓≤╩ ⇔≡™╢⁹ 

⅛╠─ ╩ ∆╢ ╛

⌐≈™≡│⁸ ┘ ⌐╟╢ ╩ ™≡

⇔√ ⌐⅛⅛╢ ⅜⁸ ╩ ⅎ⌂™↓≤╩ ⇔≡™╢⁹ 

ẽ ⌐╟╢ ─ ≤ ─   

⌐╟╢ ┘ⱳfiⱪ┼─  

⅜ ┼ ∟ ∑√ ⌐ ∂╢⁸ ─ ≤

─ ⁸ ─ ┼─ ⁸ ─ ⌐ ↕

╣√ ┼─ ⌐≈™≡≥─╟℮⌐ ⇔≡™╢─⅛⁹ 
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 ( )  

    

│⁸ ─ ─ ⅜ ╩ ⇔≡⅔╡⁸  

─ ╩ ⅜∆↓≤⅜≢⅝╢ ≢№╢↓≤╩ ⇔≡™╢⁹╕√⁸

╩ ⇔⁸ ⱳfiⱪ⌐ ∆╢ ⅜

≢№╢↓≤ ╩ ⇔≡™╢⁹ 

│⁸ ─ ⅜ ⇔≡™╢↓≤ 

┘ ⅜ ─ ⇔⌂™ ↕⌐№╡ ⅜ ⇔⌂™√╘⁸

ⱳfiⱪ⌐ ⇔≡⁸ ⌂ ╩ ⅎ╢↓≤│⌂™↓≤╩

⇔≡™╢⁹             

ⱳfiⱪ─  

≢ ─ ⱳfiⱪ─ ⅜∏╣╢⌂≥ ⅜ ╦╣⌂™

⅛⁹                        ( )  

    

─ ─ ⁸ ─ ⌐╟╢ ─ │ 1.2m/s≢⁸

ⱳfiⱪ─ ─ 2.6m/s 1800m³/ h ⌐⅔↑╢ⱳfiⱪ

≢─ ≤ ⇔≡ ↕ↄ⁸ │⌂™≤ ⅎ≡™╢⁹ 
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⁸ ─ ⌐╟╢ ┼─  

ᵑ ⌐ ∆╢  

ẽ ─  30 1- 1╟╡ 

≢│⁸ β ⌐╟╡ ⅜ ⌂╦╣⌂™↓≤⁸

⌐≈™≡│⁸₈ ─ ⌐╟╢ ─ ₉⁸₈ ─ ₉⁸₈ ⌐╟

╢ ─ ⌐╟╢ ─ ₉╩ ∆╢↓≤╩ ⇔≡™╢⁹ 

─ ─ ⁸ ╩ ⇔⌂™ ↕⌐ ∆╢↓≤⁸

⌐ ⅜⅛⅛╢↓≤ ⌐╟╡ ⅜ ⌂╦╣⌂™╟℮ ∆╢↓≤⁸

─ ╣⌐╟╡ ⅜ ⇔≡ ⅜ ⇔≡╙ ⅜ ⌂╦╣⌂™

≤⇔≡™╢↓≤ ⅛╠⁸ ⌐ ⇔≡™╢↓≤╩ ⇔√⁹ 

β ≤│⁸ ─ ⌐╟╡⁸ ⌐ ⅜№┤╣ ╢↓≤╩™℮⁹ 
 

 
⌂ ─  

 

 

ẽ ─  ╟╡ 

ⱦfiכ♃⁸│≢  ≢ ∆╢ ─ ⅜№╢ ╩ ⇔⁸

⌐╟╡ ⌐ ⅜⌂™↓≤╩ ⇔√⁹ 

ₒ ⇔√ ₓ 

(a) ◄ꜞ▪⌐⅔↑╢ ─ ⌐ ℮  

(b)♃כⱦfi ─ ⌐ ℮  

(c) ⱳfiⱪ◄ꜞ▪⌐⅔↑╢ ─ ⌐ ℮  

 

30 1- 1 
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₄ ∆╢ ─ ₅ 

─ ●▬♪ 

⌐╟╢ ─  

⌐╟╢ ─  

 

ᵒ ⌐⅔↑╢  

ẽ ה   

 

ה ─ ≢⁸ ─ ╩≥─╟℮⌐ ⇔

╩ ⇔√─⅛⁹                ( )  

    

⌐╟╡ ⇔√ ⅛╠─ ⌐≈™≡⁸ⱳfiⱪ─

╛ ─ ⌐ ∆╢ ╩ ∆╢≤≤╙⌐⁸ ⅛╠─

─ ╩ ⇔≡ ╩ ⇔≡™╢↓≤╩ ⇔≡™╢⁹╕√⁸

⅜ ⌂ ⅜ ↕╣╢◄ꜞ▪┼ ⇔⌂™╟℮⁸ ─ ⁸

─ ⌂≥─ ╩ ∂╢≤≤╙⌐⁸ ⅜ ┘

⌐╟╢ ⌐ ⇔≡ ⌂ ╩ ∆╢↓≤╩ ⇔≡™╢⁹ 

─ ⅛╠─ ╩ ⇔⁸ⱳfiⱪ─ ┘

─ ⌐╟╡ ╩ ∆╢ ≤⇔≡™╢↓≤╩ ⇔≡™

╢⁹ 

 

ⱳfiⱪ◄ꜞ▪ 

 

◄ꜞ▪ 

 

ⱦfiכ♃  

 

 

◄ꜞ▪ 
ⱦfiכ♃  

◄ꜞ▪ 
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ẽ ─ ⌐╟╢   

SBO ─ ─  

ⱦfiכ♃ ┼─ ╩ ∆╢ ⅜ SBO ⌐

∆╢─⅛⁹                   ( )  

    

│ ─√╘⁸SBO⌐⌂╢≤ ∑∏⁸₈ ₉⌐│⌂╠⌂™⅜⁸

╩ √∑√ ⌐╟╡ ─ ⌐ ∆╢↓≤≢⁸

┼─ ╩ ∆╢ ≤⇔≡™╢⁹ ⅜⌂ↄ⌂╢≤ ♦

ꜟ♀כ▫ ≢ ∆╢⁹ ⌐∕╣⅜ ⅎ⌂ↄ⌂╢≤●☻♃כⱦfi

╩ ℮↓≤⌐⌂╢⁹              

─  

│☿fi◘כ≢ ╩ ⇔≡ ∆╢≤™℮↓≤≢№╢⅜⁸☿fi◘

╩כ ╘⁸ ≢≥─╟℮⌂ ╩⇔≡™╢─⅛⁹ 

  ( )  

 

╩ ⇔≡ ╩ ∆╢▬fi♃⁸◒♇꜡כ ─ ╩ ╘⁸

Ss─ ≢╙ ≢⅝╢╟℮⌐ ⇔≡™╢⁹            

ẽ ∕─   

─  

│⁸ ≢─ ≤ ⅛╠─ ≤™∫√ ─ ─

™⌐╟∫≡ ─ ⌐ ™│№╢─⅛⁹╕√⁸ ─ ╘ ╣

╩ ╠∑╢ │ ╦∫≡™╢─⅛⁹     ( )  

    

│⁸ ╩ ∆╢ ⅔╟┘ ─ ⌐╟╢ ─

⌐ β ╩ ™⁸ ─ ╩ ⇔≡™╢⁹╕√⁸

⌐ ╩ ⇔⁸ ꜝfiⱪה Ⱪ◙כ⌐╟╢

╩ ─ ≤ ⌐ ⅎ≡™╢⁹           
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β  ─ ─  

8- 2 

 

  8- 2 

─  

─ ─ ╡ │≥─╟℮⌐⌂∫≡™╢─⅛⁹ ╩ ↑≡

⌐ ↄ≤⁸ ⌐ ↄ╟╡ ⅜⅛⅛∫≡⇔╕℮≤ ℮⅜⁸

─ ⌐≈™≡ ≤⇔≡ ⅛ ⅎ≡™╢─⅛⁹ 

 ( )  

    

⌐ ↄ≤⅝⌐ ─ ⅜⅛⅛╢⅜⁸ ╩⅝∟╪≤ ╘╢

╟℮ ╩ ╘≡ ⌐ ∆╢↓≤│ ⌐ ⁹ ⅎ┌⁸ ╛

─ ─√╘⌐ ⌂ ⅜ ╕∫≡™╢↓≤╩ ∆╢↓≤

⌂≥⁸ ⅜ ─ ⱴ♬ꜙ▪ꜟ╩ ╘≡™╢↓≤╩ ⇔≡™╢⁹ 
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─ ≤  

⌐⁸ ⅜ ⇔≡ ⅜ ╩ ╘⌂™≢ ⇔≡

⇔╕℮≤⁸ ⅜ √ ⌐ ⅜ ╡ ⅜ ╩ ⇔⌂™⁹

─ ≢∕─╟℮⌂ꜞ☻◒⅜ ™≤↕╣≡™╢⅜⁸∕℮™℮ ⌐≥─

╟℮⌐ ∆╢─⅛⁹             ( )  

    

│ ╩ ≤⇔⁸ ╩ ≢ ⇔≡™╢⁹╕√⁸

⌂ ◄ꜞ▪⌐│ ╩ ⇔⁸ ⅜≢⅝⌂⅛∫√

─ ╩ ∆╢⁹ 
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◦☻♥ⱶ┼─ ▪◒☿☻  

ᵑ ⌐ ∆╢  

ẽ ─  30 ╟╡ 

─ ⌐⅔™≡⁸ ┘ ─ ─

√╘⌐ ⌂ │ ─ ⌐ ╢ ◦☻♥ⱶ⅜ ╩

∂√ ▪◒☿☻ ╩ ↑╢↓≤⅜⌂™╟℮ ⅛╠─▪◒☿☻╩

∆╢ ≤∆╢↓≤╩ ⇔≡™╢⁹ 

╕√⁸ β ⌐ ╢☿◐ꜙꜞ♥▫ ⌐≈™≡ ─

⌐╟╡Ɫכ♪►▼▪╩ ↕∑⌂™↓≤≢ ⌐ ∆╢ ≤∆╢

↓≤⁸ ─ ╩ ⇔√ ≢⁸ ─╖⌐ ∆╢↓≤≢ ⌐

∆╢ ≤∆╢↓≤ ╩ ⇔≡™╢⁹ 

β ≤│⁸ ─ ⌂ │ ╩ ⇔ ↓╣╠─

⅜ ⇔√ ⌐⅔™≡ ┘ ╩ ⌐

↕∑╢ ≢ ↕╣√╙─╩™℮⁹ 

 

ẽ ─  ╟╡ 

ₒ ◦☻♥ⱶₓ 

◦☻♥ⱶ⅜ ╩ ∂≡ │ ╩ ↑╢↓

≤⅜⌂™╟℮⌐⁸ ⅛╠─▪◒☿☻╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

Ⱡ♇♩꞉כ◒   
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ₒ ₓ 

╩ ∆╢ │⁸ ╩ ↑≡ Ⱡ♇♩ 

꞉כ◒≤ ∑∏⁸ ⌐│ ─ⱪ꜡◓ꜝⱶ ╩ ⇔≡™╢⁹ 

─ ─ꜟכ♠ ⌐ ⇔≡ ⌐╟╢ ⌂

╩ ⇔⁸ ─▪◒☿☻╩ ⇔≡™╢⁹ 

 

₄ ∆╢ ─ ₅ 

┼─ ─ ⌂ ─  

24  

 

ᵒ ⌐⅔↑╢  

ẽ ה   

 

ה ─ ≢⁸☿◐ꜙꜞ♥▫ ─ ╩≥─╟

℮⌐ ⇔ ╩ ⇔√─⅛⁹       ( )  

    

─ ─√╘⌐ ⌂ │ ─ ⌐ ╢ ◦

☻♥ⱶ⌐≈™≡│⁸▬fi♃כⱠ♇♩≤─ ╩ ∆╢⌂≥─

⌐╟╡⁸ ⅛╠─▪◒☿☻╩ ∆╢ ≤⇔≡™╢↓≤╩ ⇔≡

™╢⁹ 

⌐≈™≡│⁸ ─ ⌐╟╡Ɫכ♪►▼▪╩

↕∑⌂™ ≤⇔≡™╢↓≤⁸ ╩ ─╖⌐ ∆╢ ≤⇔

≡™╢↓≤⁸ ─ⱪ꜡◓ꜝⱶ ╩ ⇔ ⌂◖fiⱧꜙכ♃►▬

ꜟ☻⅜ ⇔⌂™ ≤⇔≡™╢↓≤⁸ ─ ─ ⌐≈™≡

⌐ ╘╢≤⇔≡™╢↓≤╩ ⇔≡™╢⁹       

ẽ ─ ☿◐ꜙꜞ♥▫   

◘▬Ᵽכ☿◐ꜙꜞ♥▫  

─╟℮⌐⁸LAN─ ⌐☿◐ꜙꜞ♥▫ⱱכꜟ╩ ∫≡Ᵽ♇◒♪

▪ ∆╢√╘─ ⅜ ╠╣≡ ↕╣√≤™℮ ⅜№

╢⁹ ⅛╠─▪◒☿☻╩ ⇔≡╙ LAN⌐ ∆╢ │№╢⅜⁸☿

◐ꜙꜞ♥▫╩≥─╟℮⌐ ∆╢─⅛⁹     ( )  

    

≢╙●▬♪ꜝ▬fi╩ ∫≡ ⌐ ╩ ↕∑╢╟℮

⌂ ╩⇔≡™╢⁹ ⅎ┌⁸ ⌂ ꜠ⱦꜙכ─ ⁸◖fiⱧꜙכ

♃◦☻♥ⱶ─ꜞ☻♩ ⁸◦☻♥ⱶ ─ ⁸ ⅜ ↕╣√≤⅝

─ ╛∕─ ─ ⁸ ה ⌐≈™≡─ ⌂
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╩●▬♪ꜝ▬fi≤⇔≡ ╘≡ ⇔≡™╢⁹ 

ⱷ⸗ꜞ⌐╟╢  

▬ꜝfi─☻♃♇◒☻Ⱡ♇♩─╟℮⌐ ⌂ⱪ꜡◓ꜝⱶ⌐ ⇔√ USB

ⱷ⸗ꜞ⅜ ∟ ╕╣⁸☻♃fi♪▪꜡fi─ ⅜ ↕╣√ ⅜№╢⅜⁸

│≤∫≡™╢─⅛⁹             ( )  

    

─ⱪ꜡◓ꜝⱶ ╩ ∆╢↓≤─ ⌐⁸USBⱷ⸗ꜞ╩ ∟ ╕∑

⌂™ ╛ USBⱳכ♩╩ ⌂╙─⌐∆╢ ╩≤∫≡™╢⁹ 

ⱴꜟ►▼▪  

₁⌂ⱴꜟ►▼▪ ►▫ꜟ☻⌂≥ ─№╢ⱪ꜡◓ꜝⱶ ⅜ ─

⌐ ╡ ╪≢ ∫√ ╩ ∆ ┼─ │≥℮⇔≡™╢─⅛⁹ 

                       ( )  

    

ⱪꜝfi♩─ ⌐≈™≡│ ─◦☻♥ⱶ≤≈⌂⅜⌂™↓≤╩ ≤⇔

≡™╢⁹√∞⇔⁸ ⌐│ ⅜ ≤⌂╢─≢⁸ ⌂ⱨ□▬ꜘ

≡↑≈╩ꜟכ◊►כ ╩♃כ♦⌂ ⇔ ╣⇔≡™╢⁹ 

☿◐ꜙꜞ♥▫ ⌐≈™≡│ ╡ ╩ꜟכꜟ╢∆◒♇▼♅⇔ ∫≡ ╡

╪≢™╢⁹ ⌐ ⅛╠─ ╩ ⇔≡⁸ ⅜№∫√ ⌐│ ⅜

Ⱡ♇♩꞉כ◒╩ ∆╢↓≤╩ ╘≡™╢⁹   

⌂ ┼─  

☿◐ꜙꜞ♥▫╩ ╡ ⌐ ∆╢≤™℮◦♫ꜞ○⌐≈™≡╙

╩ ⅎ≡™√∞⅝√™⁹╕√⁸ ⌂ ⅜ ≈⅛╣┌⁸∕╣╩≥─╟

℮⌐ ∆╢⅛ ╩⅔ ™⇔√™⁹      ( )  

    

─ ≤™℮╙─⅜№╡⁸ ⌐ ∆╢ ⌐≈™≡

│ ⁸ ⌂♅▼♇◒╩∆╢≤™℮ ⅜№╢⁹ 

╕√⁸ ₁⌂↓≤╩ ⇔√ ╩ ⇔≡™╢⁹ ⌐ ∆╢ ⅎ

╩ ╘⌂™≤™℮↓≤⅜ ⌐ ≤ ↑ ╘≡™╢⁹  
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ⱥכ♩◦fi◒┼ ╩ ∆╢√╘─ ┘  

ᵑ ⌐ ∆╢  

ẽ ─  30 1- 1╟╡ 

≢│⁸ ⅜ ∆╢ ⱥכ♩◦fi◒ β ┼

╩ ∆╢ ⅜ ⇔√ ⌐⅔™≡⁸ ─ ⇔™ ┘

─ ─ ⇔™ ⅜ ∆╢ ⌐ ∏╢╙─⌐ ╢⁹ ╩ ∆

╢√╘⌐ ⌂ ╩ ⇔≡™╢⁹ 

─ ⌐⅔™≡⁸ ꜚ♬♇♩⁸ ⁸

⅜⇔ ⁸ ⱬfi♩ ⌐╟╡ ⱥכ♩◦fi◒┼ ╩ ∆╢

⅜ ⌐ ↕╣╢ ≢№╢↓≤╩ ⇔√⁹ 

╕√⁸ ─ ⇔™ ⅜ ⇔√ ⌐⅔™≡ ─ ╩

∆╢√╘⌐ ⌂ ╩ ⇔≡⅔╡⁸ ╩ ℮↓≤≢

─ ╩ ∆╢ ⅜ ⌐ ↕╣╢ ≢№╢↓≤╩

⇔√⁹ 

 

β ⌐⅔™≡ ⇔√ ─ ⌂ ⅜⇔ ╛  

 

 

 

 

 

 

 

 

 

 

ꜚ♬♇♩ ┘  

  

 

 

ẽ ─  ╟╡ 

╛ ╩ ∆╢√╘⌐ ⇔≡™╢ ─ ⅜ ≡

≢⅝⌂ↄ⌂∫√ ⌐ ⅎ⁸ ⱥכ♩◦fi◒┼ ╩ ∆╢√╘─

≤⇔≡ √⌐ ─ ╛ ╩ ™⁸ ╛

╩ ∆╢ ╩ ⇔≡™╢⁹ 

 

30 1- 1 
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₄ ∆╢ ─ ₅ 

 

21 ╩ ∆╢↓≤⅜≢⅝╢  

22 ⱥכ♩◦fi◒┼ ╩ ∆╢↓≤⅜≢⅝╢  

48 ⱥכ♩◦fi◒┼ ╩ ∆╢√╘─  

49 ─ ─√╘─  

50 ─ ╩ ∆╢√╘─  

1.5 ⱥכ♩◦fi◒┼ ╩ ∆╢√

╘─  

 

ᵒ ⌐⅔↑╢  

ẽ ה   

 

ה ─ ≢⁸ ⱥכ♩◦fi◒┼ ╩ ∆╢√╘

─ ╛ ╩≥─╟℮⌐ ⇔ ╩ ⇔√─⅛⁹ 

                       ( )  

    

ꜚ♬♇♩ ┘ ╩ ™√ ⌐╟╢ ⁸

⅜⇔ ┘ ⱬfi♩ ╩ ™√ ⌐╟╢
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╩ ∆╢↓≤╩ ⇔≡™╢⁹ 

╕√⁸ ⌐╟╢ ⌐ ™╢ ꜚ♬♇♩ ┘

⌐≈™≡⁸ ─ ╩ ⇔≡™╢⁹ 

ה ─ ⌐ ⌂ ⌐ ⇔⁸ ⌂ ╩ ⇔≡™╢↓≤⁹ 

ה ┼─ ╩ ─ ⌐ ∆╢↓≤⁹ 

ה ─ ╩ ∆╢↓≤⁹ 

ה ⅜ ↕╣≡™╢ ⅛╠ ⌂  

╩ ⇔√ ≢⁸ ⌐ ⇔≡ ∆╢↓≤⁹ 

ה ⅛╠ ⁸│≡™≈⌐♩כꜟ☻☿◒▪─≢╕ ה

╩ ⇔⁸ ∆╢≤≤╙⌐⁸ ⌐ ╩♩כꜟ⌂ ∆

╢√╘─ ╩ ∂╢↓≤⁹ 

ẽ ⱥכ♩◦fi◒┼ ╩ ∆╢√╘─ ⁸ ⁸ ┼─ ⅎ

  

⌐╟╢ ⌐╟╢ ┼─  

─ ⸗♦ꜟ≢№╢₈ ╒⅛₉₈ ╒⅛₉─ ⸗♦ꜟ│⁸

♅ꜞ ─ ⌐ ⇔≡│ ⇔√ ╩ ⇔≡™╢⅜⁸

─ ≢│№╕╡ ⌂ ╩ ≡™⌂™⁹∕─ ╩ ⇔≡™

√∞⅝√™⁹             ( 12 )  

    

⌐╟╢ ⸗♦ꜟ─ ╩ ∆╢√╘⌐│⁸ ─

─ ⅜♃כ♦ ≢№╡⁸∕─╟℮⌂ ⌐ ™╢↓≤⅜

⁸│♃כ♦╢⅝≢ ⅜ ⌂ ≢№╢↓≤⅛╠ ╠╣≡™

╢⁹ 

↓─√╘⁸⸗♦ꜟ─ ─ ⌐⅔™≡│⁸ ה ─ ╛

ה ⅜כ♄כ○─ ⌡ ∆╢↓≤≢ ↕╣≡™╢≤™℮─⅜

≤ ⅎ≡™╢⁹ 

∕─ ≢⁸₈ ╒⅛₉₈ ╒⅛₉─♅ꜞ ─ ≢

│⁸ ≢ ⁸ ┘ ≢ ⇔⁸ ⌡ ─ ה

╩ ⇔≡⅔╡⁸ ה ╙כ♄כ○─ ⌡ ⇔≡™╢≤ ⅎ

≡™╢⁹ 

╕√⁸ ─ ⌐⅔™≡╙⁸ ╛

≢ ⁸∕─ ─ ≢ ⇔⁸ ה │ ⸗♦ꜟ≢

⌡ ─ ╩ ⇔≡⅔╡⁸ ה ╙כ♄כ○─ ⌡ ⇔≡

™╢≤ ⅎ≡™╢⁹ 

↓─╟℮⌂ ─ ╙ ╕ⅎ⁸ ⌐⅔↑╢ ≢

│⁸ ─ ≤⌂╢╟℮ ⸗♦ꜟ≢─ ╩ ⇔⁸ ⌐ ─
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┘ ↕⅜ ⅝ↄ⌂╢₈ ╒⅛₉─ ╩ ⇔⁸∕─

≢ ─ ⌐ ⌂ β ⅜№╢↓≤╩ ⇔≡™╢⁹ 

 

(β)  ⌐≈™≡ 

ה 351m³ ─ ─ 8,000m

³⁸ ─ ─ 10,000m³⌐ ⇔≡ 4 ≢№╡⁸

⌐ │⌂™⁹  

ה ─ ↕│ 0.6m≢ ─ ↕ m ⌐

⇔≡ ↕ↄ⁸ ─ ⌐╟╢ ┼─ │⌂™⁹ 

ה ─ ↕ 0. 4m│ ─ ↕ m ⌐ ⇔

≡ ↕ↄ ─ ⌐╟╢ ─ │⌂™⁹ 

 
 

 

┼ ╩ ∆╢ ─  

│⁸ ─ ◦ⱦ▪▪◒◦♦fi♩ ⌐⅔™

≡ ─ ╩ ╛ⱳfiⱪ╩ ⇔≡ ⱥכ♩◦fi◒─ ┼

ↄ≤⇔≡™╢⅜⁸↓─Ɽ☻⌐ │№╢─⅛⁹ 

 ( 10 28  )  

    

ⱥכ♩◦fi◒≢№╢ ┼ ╩ ↄ⁸ │⁸ /

≢ ⌐ ⌂ / ⱪꜝfi♩⁸ ≤

─ ╩ ⇔≡™╢⁹ ─ ⌐ ™╢ ╙
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⇔≡™╢⁹ 

╕√⁸ ─ ╙ ⇔≡™╢⁹ 

─ ┘  

⅜ ⌐ ∆╣┌ⱬfi♩ │ ⌐⌂╡⁸

─ ┌ↄ│ ⇔⌂™↓≤╙№╢⁹ ─ ⌐ ∆╢

┘ ⅜ ≢№╢⅜ ⌐≥─╟℮⌐ ℮─⅛↔ ™√∞⅝√

™⁹                      ( )  

  

ₒ ₓ 

╩ ∆╢√╘⁸ ⌐⅔™≡ ⅜

≢─ ≤ ╩ ⇔⁸ ⌐⅔™≡│ ⅜

─ ─ ╩ ⇔≡™╢⁹ ⌐ ≢⅝╢

╟℮⁸ / ─ ≢ ╩ ⇔≡™╢⁹ 

ₒ ₓ 

╩ ∆╢ ⁸ ⁸

ⱳfiⱪ ─ │ ╩ ╘ ⇔≡™╢⁹ ⅎ┌⁸

─ⱳfiⱪ⌐≈™≡│ ה ╩ ™⁸ ─◄fi☺

fi⌐≈™≡│ ≤ ╩ ∫≡™╢⁹ 

╕√⁸ ⌐ ≠⅝ⱳfiⱪ⁸ ─ ⅜ ↕╣≡™╢↓≤╩

⌐╟╡ ⇔≡™╢⁹ 

 

7- 1 
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ẽ ─   

ⱳfiⱪ ┘ ─  

≤⇔≡ ↑╢ ⱳfiⱪ⅜ №╢⅜⁸

ⱳfiⱪ⅛╠ │ ☻ⱪ꜠▬╕≢─ ⅜ ⇔⅛

⌂™⁹↓↓⅜ ≢ ╣≡⇔╕∫√╠≥℮∆╢─⅛⁹ 

( )              

    

│ ╩⇔≡™╢─≢ ≢ ╣╢↓≤│⌂™≤ ⅎ≡™

╢⁹↓─√╘ ╛ ─╟℮⌂ ─ │ ≢ ╣╢↓≤╩

∆╢ ⅜⌂™─≢⁸ ─ ╦╡│ ⅎ≡™⌂™⁹ 

─ ┼─ ⅎ 

√⌐ ⇔√ ≢│⁸ ⱳfiⱪ ╩

∆╢⅜⁸ ─╟℮⌂ ⌐⌂∫≡╙ ⅎ╢─⅛⁹ 

 ( )  

    

≢│⁸ ⅜ ⇔√√╘⁸ ⱳfiⱪ│ ≢⅝⌂

⅛∫√⁹ ≢│⁸ ⱳfiⱪ╛ ─ ⅜⁸ ─

╩ ↑⌂™╟℮ ╩ ℮≤≤╙⌐⁸ ⁸ ─ ╩ ∫

≡™╢⁹           

7- 1 
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─  

ᵑ ⌐ ∆╢  

ẽ ─  30 1- 1╟╡ 

≢│⁸ ⅜ ⇔√ ⌐⅔™≡⁸ Ᵽ►fi

♄ꜞ( ) β ⌐⅛⅛╢ ⅜ │ ╩ ╢↓≤⁸

⅜ │ ╩ ╢↓≤╩ ⇔≡™╢⁹ 

─ ⌐⅔™≡⁸ ⌐⅔™≡⁸

─ ∂ ╘ ⌐ ≢⅝╢ ≤ ╩ ⇔√ ≢⁸ ┘

╩ ⇔≡™╢↓≤╩ ⇔√⁹ 

β Ᵽ►fi♄ꜞ ≤│⁸ ⌐ ╩ ⌐ ⇔⌂™╟℮

∆╢√╘─ ─ ╩ ∆╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

30 1- 1╩ ⌐  

 

 

 

 

 

 

 

 

30 1- 1 

Ɑ♦☻♃ꜟ 

│ Ᵽ►fi♄ꜞ╩ ∆ 
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ẽ ─  ╟╡ 

≤⇔≡⁸ ─ ╩ ∂≡™╢⁹ 

ה ⱨꜝfi☺⅛╠─ ⅎ™  

◦ⱦ▪▪◒◦♦fi♩ ─ ⌂ ה ⅜ ⇔≡╙ ⅎ

™⅜ ∂⌂™╟℮⁸ ─ ⇔√ EPDM ꜟכ◦ ╩ ⁹

⌂╢ ≤⇔≡Ᵽ♇◒▪♇ⱪ◦כꜟ ╩ⱨꜝfi☺ ⌐ ⁹ 

╕√⁸ ╩ ™≡ ►▼ꜟ⌐ ⇔⁸ ♩

♇ⱪⱫ♇♪ⱨꜝfi☺ ╩ ∆╢⁹ 

 ♪ꜟכ◦ⱶ►ꜞ◖ה

⌐╟∫≡ ─Ᵽ►fi♄ꜞ ⅜ ⌂╦╣╢↓≤

╩ ∆╢√╘⁸ Ᵽ►fi♄ꜞ ꜝ▬♫ ╕≢─◖fi◒

♩כꜞ ↕⅜ ™ ≢№╢♪ꜝ▬►▼ꜟ◘fiⱪ┼─ ─ ╩

⅞⁸ ≤◖fi◒ꜞכ♩─ MCCI⌐╟╢◖fi◒ꜞכ♩─

╩ ∆╢◖ꜞ►ⱶ◦כꜟ♪╩ √⌐ ⁹ 

╕√⁸ ⌐ ⇔≡│ ┼─ ה╡ ⌐╟╢

╙ ℮⁹ 

 

 

β ╩ ⌐  

 

₄ ∆╢ ─ ₅ 

51 ─ ╩ ∆╢√╘─

 

1.8 ─ ╩

∆╢√╘─  

 

 

╩ ⇔⁸♩♇ⱪⱫ♇♪ⱨꜝfi

☺ ꜟכ◦─ ╩ ∆╢ 

◘fiⱪ┼─ ╩ ∆╢√╘⌐  

↕╣≡™╢◖ꜞ►ⱶ◦כꜟ♪ 
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ᵒ ⌐⅔↑╢  

ẽ ה   

 

ה ─ ≢⁸ ─ ╩≥─╟℮⌐ ⇔

╩ ⇔√─⅛⁹                      ( )  

    

╩⁸ ⁸♩♇ⱪⱫ♇♪ⱨꜝfi☺⁸ ⌐

↑⁸ ↔≤⌐⁸ ⌐╟╢ ⁸ ה

⁸ ─™∏╣⅛⌐╟╢ ╩ ™⁸ ─ ⇔√200ϴ⁸

Pd 0.62MPa⁸⌐⅔↑╢ ╩ ⇔≡™╢⁹ 

♩♇ⱪⱫ♇♪ⱨꜝfi☺─◦כꜟ │⁸ⱨꜝfi☺ ⁸Ⱳꜟ♩⁸◦כꜟ ─

╒⅛⁸♩♇ⱪⱫ♇♪ ╩⸗♦ꜟ ⇔⁸ ╩

⇔√ ⌐╟╡⁸ ⁸ ⌐⅔↑╢ⱨꜝfi☺ ─

╩ ⇔√ ⁸ EPDM ─ ⅛╠ ↕╣√

β ╩ ꜟכ◦⁸╡ ⅜ ↕╣╢↓≤╩

⇔≡™╢⁹ 

β ≤│⁸ⱨꜝfi☺ ─ ⌐ ꜟכ◦╢∆ ─ ꜟכ◦╡╟⌐

╩ ≢⅝╢  

 

ʿῬⱧὓᵊ ₰Ɫ Ɫ Ϭṁτ⌠  

ẽ PCV ─   

 

⌐╟╡ ╡∆╢↓≤⌐⌂∫≡™╢⅜⁸ ⌐

⅛ ⅜№╢─⅛⁹╕√⁸ ─ ⌐ ⅜ ∟╢≤ ⅜

⅝╢≤ ╦╣≡™╢⅜⁸ ⌐≈™≡≥─╟℮⌂ ⅜№∫

√─⅛⁹                            ( )  

    

─◄Ⱡꜟ◑כ⅜ ⅝ↄ⌂╠∏⁸⅛≈ ⌐╟╢ ╩ 
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≢⅝╢╟℮ ≤™℮ ╩ ⇔≡™╢⁹ 

⅜ ⌐ ⇔√ ─ ≤⇔≡⁸ ≤ ☻Ɽ▬◒ 

⌐≈™≡ ⇔≡™╢⁹ 

⌐≈™≡│⁸►ꜝfi ≢│ ⅝⌐ↄ™≤™℮ ─  

⅜ ╠╣≡™╢⅜⁸JASMINE≤™℮ ♃☻♦⁸Ɑ≡∫╟⌐♪כ◖

ꜟ P31─ ⅜ ⌐╟╢ ─ ⌐╟∫≡ ╣╢↓≤⅜

⌂™↓≤╩ ⇔≡™╢⁹ ☻Ɽ▬◒⌐≈™≡│⁸ ╩ ⇔≡

─ ╩ ⇔⁸ ⅜ ≤⇔≡ ⇔⌂™↓≤╩

⇔≡™╢⁹ 

ẽ RPV ⅛╠─ ●☻ ─   

─ ⱪכꜞ◒─ β  

ⱨꜝfi☺─Ⱳꜟ♩ ─ │ ⅛⁹ ⱪכꜞ◒

╩ ↔≤⌐ ∫≡⅔ↄ ◒▪▪ⱦ◦≥™⌂⅜♃כ♦⁹⅛─™⌂│

◦♦fi♩⅜ ⅝√ ⌐ ≢№╢⅛⁸◦Ⱶꜙ꜠כ◦ꜛfi╙≢⅝⌂™─

≢│⌂™⅛⁹ │⅛⅛╢⅜⁸ ╩╛╢ ⅜№╢≤ ⅎ≡™╢⁹                                       

( )  

      

ⱨꜝfi☺─Ⱳꜟ♩─ │ SNB24 ╩ⱪכꜞ◒⁹

∆╢ ⅜№╡⁸ ⌐ ≠™≡ ⇔≡™╢⁹◦ⱦ▪▪◒◦♦fi

♩ ℮™≥╢∆ⱪכꜞ◒⌐ │ ⇔⌂™⅜⁸∕╣⅜ ⅝√ ⌐

⅜⅔⅝╢⅛⁸ ╩⇔√╠™™─⅛≤™℮ ≢ ╩ ⅎ≡™╢⁹

∞≤⅛⁸ ╩ ⌐ ≈↓≤≢⁸ ∆╢╟℮⌂

⌐╙ ─ ╩ ∆╢≤™℮ ⅎ ⌐ ⱪכꜞ◒⁹╢™≡∫

│⁸ ╩ ⇔⁸ ╩ ↕∑╢≤™℮ ≢ ⇔⁸ ≤

∆╣┌ ℮↓≤≤⇔≡™╢⁹ 

 (β) ⱪ≤│⁸כꜞ◒  ⌐⅔™≡⁸ ⌐ ─ ╩⅛↑╢≤ ─ ≤≤

╙⌐└∏╖⅜ ⇔ ⌐ ╢  

Ᵽ♇◒▪♇ⱪ◦כꜟ  

ⱨꜝfi☺─ ≤⇔≡⁸Ᵽ♇◒▪♇ⱪ◦כꜟ ─

≤№╢⅜≥─╟℮⌂╙─⅛⁹ ►▼ꜟ ─ ⌐│⌂╠⌂™─

⅛⁹                        ( )  

      

Ᵽ♇◒▪♇ⱪ◦כꜟ ◓fi◐כ◖│ ≢ ⅝ ─╟℮⌂╙─⁹

ⱨꜝfi☺ ─ ꜞfi◓─ ⌐ ∆╢⁹ ≤ⱨꜝfi☺ ⅜

∆╢↓≤≢ √⌂Ᵽ►fi♄ꜞ╩ ∆╢⁹ ►▼ꜟ ⌐
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╩ ⅎ╢╙─≢│⌂™⁹ 

ẽ ◖ꜞ►ⱶ◦כꜟ♪─   

◖ꜞ►ⱶ◦כꜟ♪─  

◖ꜞ►ⱶ◦כꜟ♪─ ↕│⁸ ⅜ ⌐ ∟≡╙ ⇔⌂™

↕⌐⌂∫≡™╢─⅛⁹                     )  

      

─ ⅜ ╣≡⅝≡╙ ⇔⌂™ ↕≢ ⇔≡™╢⁹ 

ẽ MAAP ⌐⅔↑╢ ─ ™╛   

─♪כ◖  

MAAP ◖⁸♪כMELCOR ◖כ♪≤╙⌐ ™ ≢│ ⅜ ↕╣≡

⅔╠∏⁸ ⌐ ╡∆⅞≡│ ⌂™≤ ℮⁹ ⅎ┌⁸ ⌂≥

≢◦Ⱶꜙ꜠כ♃╩ ∫≡™√╠ ⅜ ≢⁸ ─♪כ◖

⌐≈™≡ ∆═⅝∞≤ ℮⁹           ( )  

      

─♪כ◖ ⁸ ⅛↕≤™℮╙─⅜ ∂╢√╘⁸ ─

≢╙ ⅜♪כ◖ ≈ ╩ ╕ⅎ≡⁸ ⅛↕⌐╟∫≡ ⅜∏╣

√ ⌐ ≢⅝╢↓≤╩ ⇔≡™╢⁹ ≢⅝╡№♪כ◖ ╩∆╢

─≢│⌂ↄ⁸ⱪꜝfi♩ ─ ╩ ╕ⅎ≡ ╩ ∆╢↓≤╩ ≤

⇔≡™╢⁹ 
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─ ─ ⁸ ─   

ᵑ ⌐ ∆╢  

ẽ ─  30 1- 1╟╡ 

≢│⁸ ⌐⅔™≡⁸Ɽꜝⱷכ♃╩ ∆╢√╘⌐

⌂ ╩ ∆╢√╘⁸ ╩ ⅎ╢ ⌐⅔↑╢ ─

─ ╩ ⌐∆╢↓≤⁸ ∆╢↓≤⅜

⌐⌂∫√ ─ ─ ╩ ⇔≡™╢⁹ 

─ ─ ⁸ ┘ ⅜ ⌐↕╣╢ ≢№╢↓≤

╩ ⇔√⁹ 

 

 

 

 

 

 

 

30 1- 1 

30 1- 1 

 

ẽ ─  ╟╡ 

◦ⱦ▪▪◒◦♦fi♩ ╩ ⇔⁸ ─ ─ ─

╛ ─ ⁸ ─ ╩ ⇔≡™╢⁹ 

ₒ ₓ 

╩ ⌐  

₄ ∆╢ ─ ₅ 

58  

1.15 ─ ⌐ ∆╢  

 

 

 

Ɽꜝⱷכ♃ 
  

 

─ ⅎ  

SA  

1 - 3,200 3,500mm ─ ╩ ∆╢ ≢⁸

꜠ⱬꜟ 3 8 ┘

╕≢  1 - 8,000 3,500mm 
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ᵒ ⌐⅔↑╢  

ẽ ה   

 

ה ─ ≢⁸ ─ ⁸ ╩≥

─╟℮⌐ ⇔ ╩ ⇔√─⅛⁹     ( )  

    

╩ ↑√ ─ ≥⅔╡ ↕╣≡™╢↓≤╩⁸

⇔≡™╢⁹ 

ה ⌐ ↕╣╢ ─ ╩ ⇔⁸ ⌐ ∆

╢√╘─ ╩ ∆╢ ≤⇔≡™╢↓≤ 

ה ≤⇔≡ ⁸ ╩ ∆╢ ≤⇔≡™╢↓

≤ 

ה ꜟ♀כ▫♦ ─ ⅜ ⇔√ ⌐│⁸ ≤

ⱦfiכ♃☻●≡⇔ ╩ ≢⅝╢ ≤⇔≡™╢↓≤ 

ה ─ ⌐╟╡Ɽꜝⱷכ♃╩ ∆╢↓≤⅜ ≤⌂∫√

⌐⅔™≡⁸ Ɽꜝⱷכ♃╩ ∆╢√╘⌐ ⌂ ╩ ∆╢√

╘─ ┘ ╩ ⇔≡™╢↓≤ 

ẽ ╩ ╕ⅎ√ ─ ⁸Ɽꜝⱷכ♃ ─   

─  

⌂≥╩ ⅎ╢≤⁸ ─ ↄ╠™─

⌐ ⅎ≡╙™™─≢│⌂™⅛⁹         ( )  

    

≤⇔≡│₈

₉╩ ∆╢↓≤≤⇔≡⅔╡⁸300ϴ⌐ ⇔√ ⁸ ─ ⅜

≡™⌂™≤ ⇔⁸ ┼─ ╡╩ ∆╢⁹↓─

300ϴ ⌐ ⇔≡⁸ ─ ≢№╢ 350ϴ╕≢

≤⌂╢╟℮⌐⇔≡™╢⁹ 

─ ╩ →√≤⇔≡╙⁸ 300 ϴ⌐ ⇔√≤⅝

⌐ ╩ ∆╢ ⌐ │⌂™√╘⁸ ╩ ⅎ╢ │⌂™≤

ⅎ≡™╢⁹ 

⌂⅔⁸ ⌐⅔™≡│ ┘ ─ ╩ ⇔⁸↓╣╠─

⅜ ⌐ ∆╢ ⌐⁸ⱨ▫ꜟ♃ⱬfi♩ ╩ ∫≡ ─

●☻╩ ∆╢↓≤╩ ╘≡⅔╡⁸↓╣⌐╟╡ ╩ ∆╢

↓≤⅜ ≤ ⅎ≡™╢⁹ 
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─  

≢│ ─ ⅜ ╪∞ ⁸ ꜝ▬fi─

⅜ ⇔⁸ ─ ⅜ ⅜╡⁸ │ ⅜╒≤╪≥⌂™⌐╙ ╦╠

∏ ╘─ ≤⌂╡ ─⅔∕╣⅜№∫√⅜⁸≥─╟℮⌐ ∆╢─

⅛⁹                        ( )  

 

─ ⅜ ⌐⌂∫√ ⌐│⁸  

─ ꜝ▬fi⌐ ⅜⌂ↄ⌂∫≡™╢ ╩ ⇔⁸ ≢№╢≤ ∆

╢⁹ 

╕√⁸ ⌐│ √⌐ ╩ ⇔⁸ ⅜ ↄ ─

⅜ ∫≡™╢≤ ⅎ╠╣╢ │ ─ ╩∆╢⁹ 

⌐│ ⌐╟╡ ╩ ⌐∆╢ ╩ ∆

╢⁹ 

┼─ ≤ ⌐ ⌂ ─ ╩ ⇔  

╕≢ ⇔≡™√ ⌐ ╩ ∆╢↓≤⌐╟╡ ╩

∆╢⁹ 

 
╩  

 

─  

ⱦfiכ♃☻● ─ │≥─ↄ╠™─ ⅛⁸ ─

⌐ ⱦfiכ♃☻●⁹⅛™⌂│ ≢ ≢⅝╢ │ ⅛⁸

│ ⅛⁹ ⱦfiכ♃☻●─ ╩ ⇔√ ⁸ ─

│⌂™─⅛⁹                 ( )  

    

ⱦfiכ♃☻● ─ ♃fi◒ │ 50kL≤⌂∫≡™╢⁹ ⅜⌂ↄ

⌂╢ ⌐ ⅜♃fi◒꜡כꜞכ≢ ╩ ℮↓≤≢ ⅛╠─

⅜⌂ↄ≡╙⁸ ─ ⅜ ≤⌂∫≡™╢⁹ 

ᴞỐ  
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ⱦfiכ♃☻● │ ↕╣≡⅔╡⁸ №√╡ 3,600kW

2,900kW ─ ╩ ⇔≡™╢⁹ ⌐⅔™≡ ≤⌂╢

⅜ ⇔√ ╩ ∆╢◦♫ꜞ○⌐⅔™

≡⁸ ≢ ≤⌂╢ 1,685kW ─≤⅔╡ ⌐ ⇔⁸

⌂ ╩ ⇔≡™╢⁹ 

ⱦfiכ♃☻● │ ≢ ⌂ ⌐ ∆╢↓≤⅜ ⌂√╘⁸

ⱪꜝfi♩⌐ ⱦfiכ♃☻●⁸√╕⁹╢™≡⇔≥ │ ⅜

⌂ ≤⌂∫≡™╢⅜⁸ ⌐ │ ⇔⌂™ ≤⇔≡™╢⁹ 

 

                   β  ┘ │ ⅜ 

                   ↕ↄ │ ⅜ ≢№╢√╘⁸ 

                          ⌐│ ╘⌂™⁹ 

                          β  ∕─ ⌂ │⁸ ⁸ 

                          ⁸  

                          β  ∕─ ⌂ │⁸  

                          ⁸FCS ⱥ⁸♃כ 

                          SLC ♃fi◒ ⱥ⁸♃כHECW  

                          ⁸ 120V  

                          ⁸ ♃fi◒ⱥ⁸♃כ  

                          ≢№╡⁸ ⌂ ─ ╡ ⇔╩ ╦⌂ 

                          ™ ╩ ⇔≡⁸ ╩ ⁹ 

╩ ⌐  

 

ⱦfiכ♃☻● ─ ≤─  

ⱦfiכ♃☻● ╛ ╩ ⇔≡™╢⅜⁸↓╣╠╩≥─ ⌐

∆╢─⅛⁸ ⅜ ⅎ⌂ↄ⌂╢≤ ⅜≢⅝⌂ↄ⌂╢─≢│⌂

™⅛⁹╕√⁸ ─ ⌐│≥─╟℮⌐ ↕╣╢─⅛⁹ 

 ( )  

    

ⱦfiכ♃☻● ╛ ─◦ⱦ▪▪◒◦♦fi♩ ─ ⌐≈™≡

│⁸ ⌐ ─ ─ ⌐ ∆╢╟℮⌐⌂∫≡™╢⁹╕√⁸

◦ⱦ▪▪◒◦♦fi♩ ─ ╩ ↑≡⅔╡⁸ ─ ⅜ ⅎ⌂ↄ

⌂∫≡╙ ⅜≢⅝╢╟℮⌐ ⇔≡™╢⁹ 

⌐│⁸ ⌐ ─ ⱦfiכ♃☻●⌐ ╛ ⌐╟╢ 

│⇔⌂™⁹  
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ⱦfiכ♃☻●                    
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─ ⁸   

ᵑ ⌐ ∆╢  

ẽ ─  30 1- 1╟╡ 

≢│ ⅜

⇔√ ⌐⅔™≡╙ ⅜

─ ⌐

≤≥╕╢√╘⁸ כ⸗

♪─℮∟⁸ ┌ↄ─ ⅛╠ ╙

⇔ↄ⌂╢ ╩☻fi◔כ◦

⇔⁸ ─ ⅜ ≢

100mSv╩ ⅎ⌂™↓≤⁸

┼─ ─ ∟ ╖╩ ∆

╢↓≤╩ ⇔≡™╢⁹ 

─ ─ ⁸

ה ⅜ ⌐ ↕╣≡™

╢↓≤╩ ⇔√⁹ 

 

 

 

 

ẽ ─  ╟╡ 

─ ≤⇔≡ ╩ ⇔≡⅔╡⁸ ─ ⇔™ ⅜

⇔√ ⌐⅔™≡╙⁸ ⌐ →╢ ⌐╟╡⁸ │ ⌐ⱪꜝfi♩─

ה ⅜  

ה │ ─ ┌ↄ ╩ ∆╢√╘⌐ ⌂ ↕╩

⇔≡™╢⁹ 

ה ─ ⌐╟╡ ⇔√ ●☻╛⁸ ●☻⌂≥⌐ ⇔≡

╩ ⌐ ╡ ⅎ╢↓≤⌐╟╡ ⅛╠  

ה ⌐╟╡⁸ ╩ ⇔⁸ ┼─

─ ╩  

ⱶכꜟⱪה ─ ─ ┌ↄ╩ ∆╢√╘⁸ ⌐

╩  

 

₄ ∆╢ ─ ₅ 

26  

59 ⅜ ⌐≤≥╕╢√╘─  

30 1- 1 
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1.16 ─ ⌐ ∆╢

 

⌐ ╢ ─ ┘ ─ ⌐

╢ ┌ↄ ⌐ ∆╢ ●▬♪ 

 

ᵒ ⌐⅔↑╢  

ẽ ה   

 

ה ─ ≢⁸ ─ ╛ ─

╩≥─╟℮⌐ ⇔ ╩ ⇔√─⅛⁹( )  

 

─ ⌐≈™≡│⁸ ⌐⁸ ⱴ☻◒─ ⁸

─ ⁸ ─ ⌐╟╡⁸ ─ ⅜

≢ 100mSv╩ ⅎ⌂™ ≤⇔≡™╢↓≤╩ ⇔≡™╢⁹ 

─ ⌐≈™≡│⁸ ─ ─ ╩   

≤ ≤⇔⁸ⱴ☻◒ ⁸ ꜜ► ─ ⅜⌂ↄ⁸

─ ╩ ⇔⌂™ ⌐⅔™≡╙⁸ ⌐╟╡ ─

⅜ ≢ 100mSv╩ ⅎ⌂™ ≤⇔≡™╢↓≤╩ ⇔≡™╢⁹ 

─ ⌐≈™≡│⁸ ─ ⇔™ ⅜ ⇔√ ⌐⅔

™≡╙⁸ ⌐ ⇔√ ⅜⁸ ⌐╟╡

≤ ≢⅝⁸ ─ ⌐ ╢↓≤⌂ↄ ─ ⌂

─ ╩ ℮↓≤⅜≢⅝╢ ≤⇔≡™╢↓≤╩ ⇔≡™╢⁹ 

ẽ ─   

ⱪꜝfi♩♦כ♃─  

⌐ ⅜ ⅎ⌂ↄ⌂∫√ ⌐⁸ⱪꜝfi♩♦כ♃

ⱪכꜟ─ ⁸ ─ │ ─ ≢ ≢⅝╢

─⅛⁹                     ( )  

 

◦ⱦ▪▪◒◦♦fi♩ ⌐ ⌂ⱪꜝfi♩♦⁸│♃כ

⌐ ⇔√ ≢ ≢⅝╢⁹ 

ẽ ∕─   

─  

⁸ ⁸ ─ ⌂ ─ ╛⁸

≢ ╩ ⇔⌂↑╣┌⌂╠⌂™ ─ ⅜ ╡ ↑╠╣√

ꜝ♇◒─ ⁸⅔╟┘∕╣╠─ ⌐♩כꜟ☻☿◒▪─┼ ∫≡⁸
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≥─╟℮⌂ ⁸ ⁸ ⁸LED ⌂≥ ⅜ ↕╣≡

™╢─⅛⁹∕╣╠─ ≤ ⌐╟╢Ᵽ♇◒▪♇ⱪ─ ⅜

⅛⁹∕╣╠⅜⁸ ●☻╩ ↕∑╢ ≤⌂╢⅔∕╣│⌂™⅛⁹ 

⌐⁸ ─ RCIC─ │⁸ ─ ╩∆═≡ ∫√

≢╙⁸ ∞↑≢ ≢⅝╢╟℮ ⇔≡⅔ↄ ⅜№╢≤ ╦╣

╢⁹≥─╟℮⌂ ╩ ⇔≡™╢─⅛⁹  

 ( )  

 

─ ≤⇔≡⁸ ╛ ⁸

⅜ ↕╣≡⅔╡⁸ ⁸ ⁸ ⅜ ╦╣≡™╢⁹

12 │⁸ ⌐╙ ꜟ♀כ▫♦

⅛╠ ╩ ∆╢ ≤⇔≡™╢⁹ ⁸ │⁸

⅛╠ ⌐ ∆╢√╘⌐ ⌂ ⅜

⅛╠ ↕╣╢ ≤⇔≡™╢⁹ ●☻ ⅜ ∆

╢ ─№╢ ⌐│ ─ ╩ ⇔≡⅔╡⁸ ─ ≤⌂

╢ ╣│⌂™⁹ 

╕√⁸ ─ ≤⇔≡ ╩ ⇔⁸ │

Ⱬ♇♪ꜝ▬♩╩ ⇔√Ⱬꜟⱷ♇♩╛ ≢ ╩∆╢↓≤≤⇔

≡™╢⁹ ⌐ ─ RCIC─ ╩ ⌐ ⇔√ ⌐│⁸

╩ ⇔≡ ⇔≡™╢⁹ 

 

5- 1 
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ⱪכꜟ─ ─  

ⱪכꜟ─ ⌂≥⁸ ⌐ ↕╣≡™╢♥꜠ⱦ

◌ⱷꜝ│⁸ ╩ ≤∆╢─⅛⁸∕╣ ⌐ ⅎ╠╣√ ⌐╟

∫≡ ⌂ ─ ⅜ ╠╣╢─⅛⁹ │№╢─⅛⁹

◌ⱷꜝ╛◘כ⸗◓ꜝⱨ▫─Ᵽ♇◒▪♇ⱪ│№╢─⅛⁹∕─╟℮⌂♥꜠ⱦ

◌ⱷꜝ─ │⁸≥─╟℮⌂ ⌐╟∫≡ ↕╣╢─⅛⁸ ⌐╟

╢Ᵽ♇◒▪♇ⱪ│№╢─⅛⁹ ≢╙ ⌐ ™⅜ ∂╢ ╣│⌂™─

⅛⁹                 ( )  

 

ⱪכꜟ ◌ⱷꜝ│⁸ ⱷꜝ≢№╡⁸◌⸗כ◘ ⅜

⅜ ⇔√ ⌐⅔™≡╙⁸ ⱪכꜟ─ ╩

⁹ 

│⁸ ⁸ ≢ ≢№╡⁸ ⌐≡

↕╣╢⁹ 

│⁸ │Ᵽ▬♃ꜟ ⅛╠ ↕╣⁸ ⌐│

⅛╠ ↕╣╢⁹ 

│⁸ ─ ⌐≡ ≤ ╩ ╣ ╪≢ ↕

╣⁸ ─ ⌐ ⇔≡╙ ⅛╠ ↕╣╢√╘⁸

⌂ ™│ ∂⌂™⁹ 

⌂⅔⁸ ⱪכꜟ ◌ⱷꜝ⅜⁸ ⅜ ⇔√ ⌐

⅔™≡╙⁸ ⱪכꜟ ה ┘ ⱪכꜟ

⸗♬♃⌐≡⁸ ⱪכꜟ─ ╩ ⁹ 

╩ ⇔√  

≤ ◦♫ꜞ○─ ─ ⌐⌂╢⅜⁸

⇔≡™╢ ≢ ⅜ ≢⅝╢↓≤╩⁸ ─ ─ ≢

╖⌂─⅛ ⇔√™⁹∕╣≤ ⌐ ∆╢ ⁸ ⌂≥

╙ ⅎ√℮ⅎ≢ ╩↕╣≡™╢─⅛ ⇔√™⁹( )  

 

─ ≢⁸ ⁸▪◒☿☻⁸ ─ ⅛╠⁸ ⅜№╢⅛╙

↕╣≡⅔╡⁸ ┌ↄ ╙ ⌐ ⇔≡™╢⁹ ⌐⅔™≡╙⁸

─ ≤ ⁸ ╩ ⇔⌂⅜╠⁸ ╩ ╡ ≡≡ ─ ╩

ⅎ ⇔≡™╢⁹  
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10 ⁸ ─ ה ┘  

ᵑ ⌐ ∆╢  

ẽ ─  30 1- 1╟╡ 

≢│⁸ ⌐⅔↑╢♁ⱨ♩ ─ ≤⇔≡⁸ ⌐ ∆╢

─ ⁸ ─ ⁸ ─♩כꜟ☻☿◒▪─╘√─ ╩ ⇔

≡™╢⁹ 

─ ⌐⅔™≡⁸ ─√╘─ ⌐ ∆╢ ה

─ ╡ ⇔ ⌐╟╢ ─♩כꜟ☻☿◒▪⁸ ─ ⌐╟╡⁸

⌐ ⌐ ≢⅝╢ ≢№╢↓≤╩ ⇔√⁹ 

 

30 1- 1 

ẽ ─  ╟╡ 

╩ ⇔⁸ ⌐ ╩ ⅝⁸ ─ ╩

∆╢↓≤≢⁸ ⅜ ⌂ ה ⌐ ≢⅝╢ ╩ ⇔≡™╢⁹ 

≢│⁸ ≤─ ─ ⌐╟╡ⱪꜝfi♩ ╩ꜞ▪ꜟ⌐

⇔⁸₈◦♫ꜞ○╩Ⱪꜝ▬fi♪₉₈ ⌂ ⅜ ₁≤ ₉₈

─ ₉⌂≥⁸ ─ ╩ →⁸ꜞ▪ꜞ♥▫─№╢ ╩ ⇔≡

™╢⁹ 

┼─ ─כꜝ◄ ╩ ⇔⁸ ≢ ─ ╩

∆╢√╘⁸ ⇔√ ה (♥fiⱪ꜠כ♩)╛ כ♠─

ꜟ(COP)╩ ∆╢⁹ 

ḧἩ  Шϱ˔ик˔Ѝ 
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₄ ∆╢ ─ ₅ 

1.0.(4) ─ ⁸ ─ ┘

─  

 

ᵒ ⌐⅔↑╢  

ẽ  

 

─ ≢⁸ ─ ╛ ╩≥─╟℮⌐

⇔ ╩ ⇔√─⅛⁹         ( )  

   

─ ⌐≈™≡│⁸ ╩ ─ ≤⇔√  

╩ ╘≡ ⌐ ∆╢↓≤╩ ⇔≡™╢⁹╕√⁸↓─

⌐⅔™≡⁸ ╩ ⇔√ ─ ⁸ ─ ⁸

─ ─ ⌐╟╢ PDCA◘▬◒ꜟ╩ ∂≡⁸ ─
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╩ ╢↓≤╩ ⇔≡™╢⁹ 

⌐≈™≡│⁸ ─√╘─ ╩

⌐ ╢ ─ ⅜ ↕╣╢ ╕≢⌐ ∆╢↓≤⁸ ─

─√╘─ ⌐ ∂√ ╩ ∆╢↓≤⁸

─ ┘ ─ ⌐ ╢ ─ ╩∕╣∙╣

∆╢↓≤╩ ⇔≡™╢⁹ 

╩ ╠⅜ ™ ╩ ╗↓≤ ⌐╟╡⁸

⌐≈™≡ ∆╢↓≤⁸ ┘ ─ ⌐ ∆╢ ╛ⱴ♬

ꜙ▪ꜟ╩ ⌐ ≢⅝╢╟℮ ⇔⁸∕╣╠╩ ™√ ╩

℮↓≤⅜ ⌐ ↕╣≡™╢↓≤╩ ⇔≡™╢⁹ 

ẽ ⁸ ─ ה   

─ ─  

⅜ ≢ ╡⌂™ ⁸ ⅛╠ ⁸ ⁸ ⌐

╟╢ ─ ⌐≥℮ ∆╢─⅛⁹∕─╟℮⌂ ╩ ⇔√

╩⇔≡™╢─⅛⁹           

   

10 │ ─ ≢─ ≤⌂╢⁹↓─ │ ─

⁸ ≤⇔≡51 ╗ ⅜ ⇔≡™╢⁹

∕─ ─ │ ⁸ ⌂≥⅛╠─ ≤⌂╢⁹ 

─ ⌐ ≢─ ⅜ ⇔⅛∫√ ╙ ⇔≡ ─

◄Ⱡꜟ◑כⱱכꜟ ╛ ⅛╠⁸ 30 ≢ ╩

⅛╠ ∟∞⇔ ╕≢ ∆╢ ╩ ⇔≡™╢⁹ ⅜ ╢

╙№∫√⅜ ≢ ⇔≡™╢⁹ 

─  

⌐ ∆╢ ─ ≤∕─ ╩ ∆╢√╘⌐⁸

╩∆╢↓≤⅜ ≢№╢⅜⁸ ─ ⌐≈™≡ ™√∞⅝√™⁹ 

│ ה ⌐ ⇔≡≥─╟℮⌂ ╩ ╘≡™

╢─⅛⁹ 

─ ה ⌂ ╛◦Ⱶꜙ꜠כ◦ꜛfi⌐ ∑╢─≢│⌂ↄ⁸

№╢ ⌐ ⅜ ⅛ ⇔⁸ ⌐ ╘╢═⅝≢│⌂™⅛⁹

ⅎ┌⁸ ╛ ─ ⌐ ╩ ∆╢↓≤ ╩ ╘╢═⅝≢

│⌂™⅛⁹              

 

≢│⁸ ╛♥꜡ꜞ☼ⱶ⌐╟╢ ⌂ ⅜ ⇔√

⌐ ⌐ ∆╢√╘⁸ ⌂ ─ ⁸ ─ ⁸ ה

─ ⁸ ≢─ ╩№╠⅛∂╘ ∆╢≤≤╙⌐⁸ ╩
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∆╢↓≤╩ ⌐ ╘⁸ ∆╢↓≤╩ ⌐ ╘≡™╢⁹ 

≢│⁸ ⅜⁸ ⁸ ┘ ╩ ⇔√

╩ ℮↓≤╩ ⇔≡™╢⁹ 

⌐⅔™≡ │ ⅜ ⇔√ ─

⌐ ╢ ─ ╩ ≢ ⇔

≡™╢⁹ 

⌐⅔™≡╙⁸ ⅜⁸ ⌐ ╘√ ⌐ ╢

╩ ⇔⁸ ⅜ ⌐ ↕╣≡™╢⅛⁸ ⌐╟╡

⌐ ⇔≡™ↄ⁹ 

≢│⁸ ⅜ ⌐ ∟ ™⁸ ≢

⇔√ ⌐ ⌂ ⅜ ≢⅝≡™╢⅛⁸ ⅜ ⌐ ∫≡ ⌐

≢⅝≡™╢⅛ ─ ⅛╠ ╩ ℮≤≤╙⌐⁸ ─ ⌐

╟╡⁸ ─ ⅜ ↕╣ ⌂ ⅜ ⌐ ↕╣≡™╢

⅛ ∆╢⁹ 

─ ⌐ ⇔≡⁸ │⁸ ╩ ☻ⱬ▬ꜝfiכ◘√™ ⌐

╟╡⁸ ─ ≢ⱳfiⱪ ─ ─ ⅜ ≢⅝╢↓≤ ╩

⇔≡™╢⁹ 

ẽ RCIC─   

─  

≢│ ╩ ⇔√ ⁸ ⅜ ↄ⌂

╡⁸ ⅜≢⅝⌂ↄ⌂╢≤™℮↓≤⅜ ↓∫√⁹ ╩ ─

╕≢ →√≤⅝⌐⁸DDFP♦▫כ♀ꜟ ⱳfiⱪ ⁸ ⅜

⌂ ╩ ≢⅝╢─⅛⁸≥℮™℮꜠ⱦꜙ⁹⅛─√⇔╩כ 

  

   

⅜ ⅜╢╟℮⌂ ≢│⁸ ─ ☻ⱪ꜠▬─ ⁸

⇔ↄ ⇔√ ╩ ∫≡ ╩

→⁸ ┼ ∆╢↓≤≤⇔≡™╢⁹ 

╕√⁸ ≤∕─ ╩ ∆╢↓≤⌐╟╡⁸

─ ⅜ ↄ≡╙ ⅜≢⅝╢╟℮⌐⇔≡™╢⁹ 

ẽ ⱴ♬ꜙ▪ꜟ ─   

⌐ ⇔√  

≢⁸◦ⱦ▪▪◒◦♦fi♩ ╛

⅜ ↕╣⁸↓╣⌐ ∂≡ ⌂ ─ ╙ ↕╣╢⁹

─ ─ ╩ ∆╢∞↑≢╙ ⌂─⌐⁸SA

┘ ─ ╩ ⇔⁸ ⌐ ⇔≡ ⌐
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∆╢√╘⌐│⁸ ─ ≢│ ⌐ ⌂ ⅜ ⅛∫≡⇔╕℮≤

ⅎ╢⁹↓╣⌐ ∆╢ ⌂ ⅎ ≤ ⌂ ⌐≈™≡ ℮⁹  

 

 

─ ⌐ ™⁸ ⁸ ─ ╩

℮ ╩ ⇔≡™╢⁹ ⅎ┌⁸ ≢ ⌐ ⌂ ╩ ℮

╛⁸ ≢ ╩ ∆╢ ─ ╩ ∫≡™╢⁹ 

⁸ ─ ╩ ℮ │⁸ ╛

─ ╩ ∂≡⁸ ↕╣√ ╛

⌐ ∆╢ ─ ה ⌐ ╘≡™╢⁹ 

─≤⅔╡⁸ ┼─ │⁸№╠⅛∂╘ ┘ ╩

╘ ∆╢↓≤≤⇔≡⅔╡⁸ ⌐ ⌂ ⅜⅛⅛╢↓≤│⌂™⁹ 

⌂⅔⁸ ⌐≈™≡│⁸ ╕≢⌐

⌂ ╩ ↑√ ╩ ∆╢↓≤≤⇔≡™╢⁹ 

ẽ ┼─   

─√╘─  

─ ⌐№√╡⁸ ─ │⁸ ≥℮ ╘╠╣≡™≡⁸≥℮™

∫√ ⌂─⅛⁹ ─ │ ⅛⁹      

   

◦Ⱶꜙ꜠כ♃╩ ™√ ╩ ⌐ ∫≡™╢⁹ ╩ ╠⌂™ ─

™ ⌐≈™≡╙⁸ ⅜ ≢ⱳ▬fi♩╩ ⅎ ╗ ⁸ ─

⌐ ╩ ╣≡™╢⁹ 
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11 ─  β  (22) ⁸  

ᵑ ⌐ ∆╢  

ẽ ─   

29  30 1- 1╟╡ 

─ ≤⇔≡─ │⁸ ─

─ ≢№╢ ⅜ ╩ ↓⇔√ ≢№╢↓≤

╩ ╕ⅎ⁸ ⅜ ╩ ה ∆╢ ╩ ∆╢⅛≥℮⅛

⌐≈⅝ ∆╢↓≤≤⇔√╙─⁹ 

↓─ │ ⌐ ╘╢ ─ ─℮∟⁸ ╩

∆╢√╘⌐ ⌂ ⁸ ╩ ⌐ ∆╢⌐ ╡╢ ⌐

╢ ─ ≤⇔≡ ∫√╙─≢№╡⁸ ╟╡ ⌐ ⇔√╙─⁹ 

│⁸ ⌐⅔™≡ ⇔√ ⌐≈™≡⁸

≤ ─ ↑─╙─≢№╢≤ ⇔≡™╢⅜⁸↓╣╠ ⅜

⌐╦√╡ ⌐ ↕╣╢↓≤╩ ∆╢√╘⌐│⁸↓╣╠ ─

─ ↑╩ ⌐⇔≡⅔ↄ ⅜№╢⁹ 

⁸ ⌐╟╡ ↕╣╢ ─ ┘ ─

╩ ∂≡⁸ ─ ╩ ⇔≡™ↄ⁹ 

 

─  ⁸ ╟╡ 

│⁸ ⌐ ╢ ─ ╩ ∆╢ ⁸

29 12 ⌐ ∫√ ─ ≤⇔≡─ ⌐≈™≡⁸

╘≡ ∆╢↓≤≤⇔√⁹ 

─ ≈─ ╩ ∆╢≤≤╙⌐⁸ ─ ╛ ─ ─

╩ ∆╢√╘⁸ ─ ⁸ ≤─ ╩

™⁸₈ ─ ≤⇔≡─ ⌐≈™≡─ 29 12

₉─ ╩ ∆╢ │⌂™≤ ⇔√⁹ 

⌐⁸ ╘≡ ≤⇔≡─ ╩ ⇔⁸ ⌐ ╘√

₈ ≤⇔≡─ ₉╩ ∆╢ ╩ ℮↓≤╩ ╘╢≤≤╙

⌐⁸∕─ ⌐≈™≡│ ╩│∂╘≤∆╢ ╩ ∂≡

╩ ⇔≡™ↄ⁹ 

 

 ≈─ ה  

↓╣╕≢─ ≢ ↕╣√ ─ ╛♩ꜝⱩꜟ⅜≥─

⌐ ⇔≡™╢⅛ 

Ҝ ⅛╠ 12 ╕≢⌐ ≢ ↕╣√♩ꜝⱩꜟ│

№╡⁸™∏╣╙ ⌂╙─≢№∫√⁹↓╣╠ ⌂╙─⌐≈™≡⁸
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⌐⅔™≡ ⅜ ∂╠╣≡™√⁹ 

─ ≢ ↕╣√ ─ ⅜ ─

⌐╙ ╪≢™√⅛ 

Ҝ ⌂◖☻♩♄►fi─ ╛ ⌂ ≤™∫√ ⌐

╩ ╓∆╟℮⌂ │ ↕╣⌂⅛∫√⁹ 

₈ ≤⇔≡─ ₉≢ ⇔√ ╩ ╢√╘⌐≥─╟℮⌂

⅜ ╦╣≡⅝√⅛ 

Ҝ ─ ⌐ ╢ ה ╩ ⇔√≤↓╤⁸ ⌐

≠⅝ ⌐ ₁⌂ ╖╩ ⁸ ⇔⁸∕─ ⌐ ∆

╢ ╩ →≡⅔╡⁸ ⌐ ∫√ ╩ ∫≡™╢↓≤⅜ ↕

╣√⁹╕√⁸ ⌐⁸ ⌐ ⇔√ ה ╩ ∫≡™╢ │

↕╣⌂⅛∫√⁹ 

 

₄ ∆╢ ─ ₅ 

43 ─ ─ ─  

─ ⌐ ∆╢  

 

₄ ⌂ ₅ 

ₒ 29 ₓ 

│⁸ ─ ⌐ ╢

─ ⌐⅔™≡⁸ ⅜ ≤⇔≡─ ╩ ∆╢

⅛≥℮⅛⌐≈™≡╙ ╩ ∫√⁹ 

↓─ ─ ≢⁸ ≤ ╩ ™⁸

│⁸₈ ⅎ ₉≤⇔≡ ╩ ⇔⁸ ╩ ╘√⁹ 
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ₒ 29 ₓ 

 ⅜₈ ⅎ ₉┼─ ╩ ⌐  

 

ₒ 29 12 ₓ 

  │⁸ ⁸ ─ ⌐ ╢

─ ≢⁸ 43 ─ ─ ₈ ─ ₉⌐№╢₈

─ ╩ ⌐ ∆╢⌐ ╡╢ ₉⅜⌂™≤∆╢ │⌂™

≤ ⇔⁸ ╩ ⁹⌂⅔⁸ ⅜ ⌐ ⇔√

≤⇔≡─ ⌐≈™≡│⁸ ⌐ ⅝ ╗≤⇔√⁹ 
 
ₒ 10 ₓ 

⅜ ╩  

 

ₒ ₓ 

│⁸ ⌐ ⇔ ─ ╩

⅛╠ ⌐ ⇔⁸ ─ ╩  
 
 ₒ ₓ 

ה │⁸ ⌐ ⇔⁸ ─₈ ─ ╩

⌐ ∆╢⌐ ╡╢ ₉⌐≈™≡ ╘≡ ∆╢↓≤╩ ╘√⁹

∕─ ⁸ ⅛╠⁸ ─ ≢ ⅜ ⌂

⅜ ╘╢╟℮⌂ ⅛≥℮⅛ ╘≡™ↄ↓≤≤⇔≡⅔╡⁸ ≤

∆≤↓╤│ ∂≢№╢≤─ ⅜№∫√⁹ 

IDה ♪כ◌ ─ ⌐ ∆╢ ╩ ↑⁸

│⁸ ⌐ ⇔⁸ ⌐⅔™≡ ─ ╩

∆╢ ╩ ∆╢≤≤╙⌐⁸ ╩  
 
 ₒ ₓ 

⅜ ─ ╩ ∆╢ ╩ ∑∏⁸

─ ╩  

 ₒ ₓ 

│⁸ ⌐ ╢ ─ ╩ ∆╢ ⁸

29 ─ ─ ≤⇔≡─ ⌐≈™≡⁸ ╘≡

∆╢↓≤≤⇔√⁹ 

 ₒ 12 ₓ 

│⁸₈ ─ ≤⇔≡─ ⌐≈™≡─

29 12 ₉─ ╩ ∆╢ │⌂™≤ ⇔√⁹ 
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ᵒ ⌐⅔↑╢  

ẽ ─   

─▫♥ꜞꜙ◐☿≥▫♥ⱨכ☿  

─ ╩ ↑⁸ ⌐ ╩ ⇔√⅜⁸

29 ─ ⌐╟╢ ─ ⌐│☿◐ꜙꜞ♥▫⌐ ∆╢

⅜ ↑≡™√≤™℮ ≢╟™⅛⁹╕√⁸ ─ ─

⌐⅔™≡│⁸ ⌐ ─ ─╖╩ ⇔≡™╢╟

▫♥ꜞꜙ◐☿≥▫♥ⱨכ☿⁸⅜∞℮ ─ ⅛╠ ╩ ⇔√↓

≤⌐⌂╢─⅛⁹              

   

29 ⌐ ∫√ ─ │⁸ ─ ─  

≤⇔≡─ ─▫♥ⱨכ☿⁸╩ ╟╡ ⇔⁸ ⌐₈

≤⇔≡─ ₉╩ ≠↑√⁹ ∫√ ─

≢│⁸₈ ≤⇔≡─ ₉─ ─√╘─ ╩ ⇔

√⁹ 

↓─ ≢⁸ ─₈ ⌐⅔↑╢ ≤⇔≡─

₉│ ⇔≡™⌂™⅜⁸ ⌐ ∆╢ ⌐⅔™≡⁸

─ ⌐≈™≡ ⅜ ╠╣⁸ ─ ⅜

⇔≡╙⁸ ∆╢↓≤⌂ↄ⁸ ⌂ ⌐ ╢ ⌐∕╣╩ ⇔

≡ ⌐ ≢⅝╢ₐ ╩ ─╙─≤⇔⌂™ ₑ╙ ↕

╣≡™╢↓≤╩ ⇔≡⅔╡⁸ ≤⇔≡ ⌐⅔↑╢ ╩

∆╢ │⌂↕╣≡™╢╙─≤ ⅎ≡™╢⁹     

▫♥ꜞꜙ◐☿≥▫♥ⱨכ☿ ─  

≢╣∙╣⧵│▫♥ꜞꜙ◐☿≥▫♥ⱨכ☿⁸≡™⅔⌐

⅜ ╦╣≡™╢⅜⁸ ⅜ ─ ⌐ ⅜╠⌂™↓≤ ╩

⇔≡™╢⁹ 

│ ⌐ ∆╢ ╩ ⇔≡™╢⅜⁸≥─

▫♥ⱨכ☿⌐℮╟ ─ ≤☿◐ꜙꜞ♥▫ ─ ─ ─

╛ ╩ ╡⁸ ⌂ ≢ ה ╩ ∫≡™╢─⅛⁹ 

 

   

│ ⅛╠⁸ ⌐≈™≡╙

≤ ⌐ ⌐ ⇔√ ⌐

╟╢ ╩ ∆╢↓≤≤⇔√⁹ ≢│⁸

⌐ ≢ ⅝ ─ ╩ ∆╢ ∑╩ ⇔≡⅔╡⁸

╩▫♥ꜞꜙ◐☿ⱨ♥▫⁸כ☿ ╗ ─ ╩ ⌐ ∆╢↓
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≤⌐⌂╢⁹      

☿◐ꜙꜞ♥▫⌐ ∆╢ ─ ™ 

≤ ⅜⇔∫⅛╡≤ ⇔≡™╢

≤™℮↓≤∞⅜⁸☿◐ꜙꜞ♥▫⌐≈™≡│№╢ ⌂╡ ╩ ∫

√ ≢⌂™≤▪◒☿☻≢⅝⌂™≤ ℮⁹☿◐ꜙꜞ♥▫ ─ ⌐≈™

≡≥─╟℮⌂ ╩⇔≡™╢─⅛⁹       

   

⅜ ≤™℮ ╩ ⇔≡⅔╡⁸ ⌂ ╙∕─

≢ ≢⅝╢╟℮⌐⌂∫≡™╢⁹ ─ ▫♥ⱨכ☿╙≢ ≤☿◐ꜙꜞ♥

▫ ⅜ ╩ ∫≡ ╛ ╩⇔≡™╢⁹ 

ẽ ∕─   

─ ⌂  

─ ╩ ⇔√≤™℮ │ ⅛⁹ ≤

⇔≡─ ⌐⁸₈ ─ ╩ ⌐ ╡

╖⁸╛╡⅝╢ ≤∕─ ╩ ∆₉≤↕╣≡™╢⅜⁸ ♦Ⱪꜞ─

╡ ⇔─ ⇔⅜√∫≡™⌂™ ⁸ ⅜ ⌐ ╣ ∆ ╙

⇔√⁹╕√⁸₈ ╩│∂╘ ─ ╛ ⌐ ⌐ ⅎ⁸

⌂ ╩ ∂≡↔ ╩ ⌂⅜╠ ╡ ╖⁸ ≤ ╩ ∆

╢₉≤↕╣≡™╢⅜⁸ALPS ─ ╩ ⇔√⁹  

 

   

─ ⌐ √∫≡│⁸ ⌐⅔↑╢ ⁸

─ ▫♥ⱨכ☿ ┼─ ⁸₈ ≤

⇔≡─ ₉─ ─√╘─ ─ ≈╩ ╕ⅎ ⌐ ⇔

√⁹ 

─ │⁸ ≥⅔╡⌐│ ⇔≡™⌂

™╙─╙№╢ ⁸ ⅜ ↕╣√ ╙ ↄ№╡⁸ ∂≡

┘ꜞ☻◒ ⅜ ⇔≡™╢ ⌐№╢⁹ 

─ │⁸ ╕≢─ ╩ ⇔√

╙─≢⁸ ⅜ ⅎ™⇔√ ⌐≈™≡│ ⇔≡™⌂™⁹╕√⁸₈

╩│∂╘ ─ ╛ ⌐ ⌐ ⅎ⁸ ⌂ ╩ ∂≡↔

╩ ⌂⅜╠ ╡ ╖⁸ ≤ ╩ ∆╢₉≤─ │⁸

⌐ ⌐ ∆╢╙─≢│⌂™↓≤⅛╠⁸ ─ ⅛╠ ⇔≡™╢⁹ 

╟╡ ™  

⌐≈™≡⁸ ─ │₈ ╟╡╙ ↄ ⇔≡™

ↄ₉≤─↓≤∞⅜⁸≥─╟℮⌂ ╛ⱪ꜡☿☻≢ ─ ⌐ ∆

╩∆╢─⅛⁹               
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─ ≢ ⌂ ≤↕╣√ ─ ⁸PPCAP

─ ⁸ ⸗♬♃ꜞfi◓ ─ ⌐≈™≡

─ ≢ ⌐ ℮ ╩ ⅛╠ ⇔

√⁹ 

≤⇔≡│⁸₈ ™ ₉╩™≈╕≢ ↑╢⅛│

≢ ╘≡™⌂™⅜⁸ ─ ─ ⌐ ∂≡ ∆╢↓≤≤⇔

≡™╢⁹ 

⌐ √⌐ ⇔√ ─  

─ ⌐ √⌐ ⇔√ ⅜ ≢⅝╢ ה

⌐⌂∫≡™╢⅛≥℮⅛╩ ─ ─ ≢ ⇔≡™╢─

⅛⁹       6 1 ⁸ 6 4 30  

   

╩ ∂≡⁸ ╩ ∑∏⁸PDCA◘▬◒ꜟ╩

⌐ ⇔≡™ↄ ⅜ ה ↕╣≡™╢↓≤⁸ ⌐≈™

≡─ ⅜ ⌐ ↕╣⁸ ↕╣≡™╢↓≤⌂≥╩ ⇔⁸

─ ─√╘⌐ ⌂ ╩ ≢⅝√↓≤⅛╠⁸

─ ╩ ∫√⁹ │⁸ ╩ ∂≡ ─

╩ ⇔≡™ↄ⁹ 

 
╩ ⌐  
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12 ⱨ▫ꜟ♃ⱬfi♩ ─ ╗  

ᵑ ⌐ ∆╢  

ẽ ─   30 ╟╡ 

⅜⇔ (ⱨ▫ꜟ♃ⱬfi♩ )│

≢№╢↓≤⅛╠⁸↓╣╩ ∆╢ │⁸ 38 ╩ ╕ⅎ

≡ ╩ ∆╢↓≤╩ ↕╣≡™╢ ⌐№√╢⁹ │

⌐╟╡ ⌐ ↕∑╢ ≤⇔≡⅔╡⁸ ╩ ≤∆╢ ─

⅜ ∂⌂™≤ ⇔≡™╢↓≤╩ ⇔≡™╢⁹ 

 

ẽ ─  ⁸ ╟╡ 

ⱨ▫ꜟ♃ⱬfi♩ ─ ≤⇔≡⁸ ≤ ∂

╕≢─ ≤⇔⁸ ╩ ⇔≡™╢⁹╕√⁸ ╩

⇔⁸ ╩ ⇔≡™╢⁹ 

⌐╟╡ ∂╢ ≤─ ┼─ ≤⇔≡⁸ ≤

ⱨ▫ꜟ♃ⱬfi♩ ┼™ ─ ╡ ⌐⁸ ╩ ∆╢ ╩

⇔⁸ ⌐╟╢ ⅜ ╩ ╢↓≤ ╩ ⇔≡™╢⁹ 

ⱨ▫ꜟ♃ⱬfi♩ │⁸ ⌐╟╢ ⌐ ⇔ ╩ ∫

√ ≤⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FV ⱨ▫ꜟ♃ⱬfi♩   
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          ⱨ▫ꜟ♃ⱬfi♩─   

₄ ∆╢ ─ ₅ 

 

38 ─  

39 ⌐╟╢ ─  

50 ─ ╩ ∆╢√╘─  

53 ⌐╟╢ ─ ╩ ∆╢√╘─  

 

1. 7 ─ ╩ ∆╢√╘─  

1. 10 ⌐╟╢ ─ ╩ ∆╢√╘─  

 

  
─ 

 

 17.06cm 30cm 

 2.64cm 30cm 
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ᵒ ⌐⅔↑╢  

ẽ ⱨ▫ꜟ♃ⱬfi♩ ─   

─  

╩ ⌐╟╡Ɫfi♪ꜟ≢ ↑╢⅜⁸ ╙♁ꜞ♇♪⌂☺ꜛ▬fi♩

Ᵽכ⅜ ⇔⌂⅜╠ ╩ ⇔≡™ↄ╟℮⌐⌂∫≡™╢⁹↓─ⱷ◌♬

☼ⱶ│2007 ─ ─ ⌐ ≢fiכ꜠◒ ⅜№∫√⅜⁸

⌐≈™≡ ╩⅔ ™⇔√™⁹ 

╕√⁸ ⅜№╢≤⁸╒↓╡≢ ⅜ ⇔√╡∆╢↓≤⅜№╢⁹

●☻≤⇔≡Ɫ꜡fi●☻╩ ℮↓≤⌐⌂∫≡™╢≤ ℮⅜⁸●☻─

≢ ⅜ ⌐⌂╢─≢│⌂™⅛⁹∕℮™℮꜠ⱦꜙכ│↕╣

≡™╢─⅛⁹                   

   

ⱬfi♩ │ ─ ─√╘⁸ ─

│ⱨ꜠◐◦Ⱪꜟ⌐ ╡ ↄ ⇔≡™╢⁹ ≢ ∆ ⌐

╙ ≢ ≢⅝╢╟℮⌂ ╩ ⇔≡™╢⁹ 

Ɫ꜡fi●☻⅜ ≡⅝≡ ≠↑⌂™≤™℮ ⌐⌂∫√≤⇔≡╙⁸ 

≢ ⌐ⱬfi♩ ⅜ ╢╟℮ ─ ╙ ⇔≡™╢⁹ 
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─  

─ ╩ ∆╢ ⌐ ™√ ─

╩ ⅎ≡ ⇔™⁹                

   

─ ╩ ⇔√ │Ss- 1 

 1, 050gal 650gal ≢№╢⁹ 

 

 

ⱨ▫ꜟ♃ⱬfi♩ ≤ ─  

ⱨ▫ꜟ♃ⱬfi♩ ≤ ─ │ ⌐ ∂╢

─↓≤⅛⁹                 

   

⌐ ∆╢ ─ ≢№╢⁹ ⌐│ ≤ⱨ▫ꜟ

♃ⱬfi♩ ┼™ ≢ ₁ ╩ ™⁸ ꜠ⱬꜟ

╩ ≤⇔√ ─ β ≤⇔≡ ╩ ⇔≡™╢⁹ 

β ₁─ ⌐⅔↑╢ ⅜ ⅛≈ ≢ ∆╢≤⇔≡ ⇔ ╦

∑≡™╢⁹ 

─  

│ ⅜ ⇔≡╙ │⌂™─⅛⁹ 

               

   

│⁸ ⌐ ↕╣√ⱬ꜡כ│ ⌐⁸ ⌐ ↕╣√ⱬ

│כ꜡ ⌐∕╣∙╣ ∆╢↓≤⌐╟╡⁸ ה ─

™∏╣─ ⌐╙ ≢⅝╢╟℮⌐⌂∫≡⅔╡ ⅜ ⇔≡╙ ⌂

™⁹ 
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ẽ   

─ ●☻─ ─  

●☻⅜ ⅎ⁸ ⌐ ╢─⅜14 ≤ ↕╣≡™╢⅜⁸↓─

14 ≤™℮ │≥↓╕≢ ≢⅝╢─⅛⁹ ⌂ ╙╡⅜↕

╣≡™╢─⅛⁸№╢™│ ⌐♃כ♦⌂ ≠™√ ⌂─⅛⁹

⌐╟╡ ≤ ⅜≥─╟℮⌐ ≡ↄ╢─⅛≤™℮↓≤⌐ ∆╢

│™╢№♃כ♦⌂ ⅜№∫√╠ ∑≡™√∞⅝√™⁹ 

  

   

⌐⅔™≡◦ⱦ▪▪◒◦♦fi♩ ─ ╩ ⇔√ ⌐

≠⅝⁸ ה ─ ─ №√╡─ ╩0.03≤

⇔≡™╢⁹ 

◦ⱦ▪▪◒◦♦fi♩─ ─℮∟ ⌐ ╩ ⅎ╢ │ ─

╡≢№╢⅜⁸ ─ ⌐╟╢ ╩ ∆╢√╘ ╩

↕∑√ ─ ─ √╡─ ╩ ⇔≡⅔╡⁸ ─◓ꜝ

ⱨ─≤⅔╡⁸ ─ √╡─ ⌐⁸ ─ ™⌐╟╢

⅝⌂ │ ↕╣⌂⅛∫√⁹∕─√╘⁸↓╣╠─ ─ ╩ ⇔≡╙

╩0.03≤∆╢↓≤⌐ ⅜⌂™↓≤╩ ⇔≡™╢⁹ 

℮╟ה ⅛╠─  

ה ☺ꜟ◖♬►ⱶ  

ה ▬○fi⁸ⱱ► ⁸◖fi◒ꜞכ♩  

ה  pH ⌂≥ 
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13 ⌐≡ ™√ β ⌐ ∆╢  

ᵑ ⌐ ∆╢  

ẽ ─  30 1- 1╟╡ 

≢│⁸ ⌐ ╕╣╢ ─ ╩ ∆╢ ─ ╩ ∆

╢ ⅜⇔ ╩ ∆╢↓≤╩ ⇔≡™╢⁹ 

─ ⌐⅔™≡⁸ⱬfi♩ꜝ▬fi─ ╩ ∆╢√╘Ᵽ▬Ɽ

☻ꜝ▬fi╩ ∆╢↓≤⁸ ╩ ∆╢↓≤⁸ⱬfi♩─

╩ ∆╢↓≤⁸ ╩ ™ β 1000╩ ⇔≡

™╢↓≤ ╩ ⇔√⁹ 

 

β ─ ⌐⅔↑╢ ╛ ─ ≢⁸ⱨ▫ꜟ♃ⱬfi♩ ─ⱬfi♩

╛ⱬfi♩ ⁸ ─ ⌂≥⌐ ∆╢╙─⁹ 

β ⅜ ⌐╟∫≡ ↕╣╢ ╩ ∆ ⁹ ⁸ ─

╩ ─ ≢ ∫√ ≢ ∆⁹ 

1000│⁸ ⅜ 1/1, 000⌐ ∆╢↓≤╩ ∆╢⁹ 

 

 

β 30 1 1- 1╩ ⌐  
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ẽ ─  7- 1╟╡ 

ⱬfi♩ ─ ╩ ─ⱨ꜡כ⌐ ╘√⁹ 

ᵑ ⱬfi♩ ─  

ה ╩ ⇔√ ⌐⅔™≡⁸ ─ ⇔™ ─ ┘

─ ─√╘⌐ ⌂ ⅜ ⇔√  

ᵒ ⱬfi♩ ─  

ה ─ │ ⌐╟∫≡ ⅜

Pd ⌐ ∆╢ ╖⅜⌂ↄ⁸ ⌐╟╡

⅜ ⇔⁸ ─ ⌐ ⇔√  

│ 

ה ⅜ vol%⌐ ⇔√ ⁸╙⇔ↄ│ ⅛╠─

ⅎ™⌐╟╡ ○Ɑ꜠כ♥▫fi◓ⱨ꜡▪ ─

⅜ 2.2vol%⌐ ⇔√  

ᵓ ⱬfi♩ ─  

ה ⱬfi♩ ⌐⁸ │ ⌐╟╢

─ ⅜ ≢№╢↓≤ ┘ ─ ה ⅜

≢№╢↓≤⅜ ↕╣√  

 

7- 1 

ⱨ▫ꜟ♃ⱬfi♩⌐╟╡⁸ ⅛╠ 38 ─ Cs- 137─ │

2.0TBq≤⌂╡⁸ ⌂ ─ ⅜ ≢⅝╢⁹ 

╕√⁸ ╢∞↑ⱬfi♩╩ ∑∏⌐ ─ ╩ ∆╢ ╩

⇔⁸ ╩ ⇔√⁹ ╩ ⌐ ∆╢↓≤

≢⁸ ⅛╠ │ Cs- 137╩ ∑∏⁸ ─ ⌂╢ ⅜
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↕╣╢⁹ 

 

₄ ∆╢ ─ ₅ 

 

50 ─ ╩ ∆╢√╘─  

53 ⌐╟╢ ─ ╩ ∆╢√╘─  

 

1.7 ─ ╩ ∆╢√╘─  

1.10 ⌐╟╢ ─ ╩ ∆╢√╘─  

 

ᵒ ⌐⅔↑╢  

ẽ ⱬfi♩ ─   

ⱬfi♩─  

ⱬfi♩─ ⌐₈ ╩ Pd ─ ─

⌐ ∆╢ ╖⅜⌂™₉≤№╢⅜⁸∕─ │№╢⅛⁹ 

 

   

ⅎ┌⁸ ☻ⱪ꜠▬⅜ ⇔√≤⅔╡⌐ ⅛∏⁸ ─

╩ ∆╢ ⅜⌂™ ⌂≥⅜№╢⁹ ⅜⌂™ ⁸™∏╣ Pd

⌐ ∆╢↓≤⌐⌂╢√╘⁸ ╩ ╕ⅎ Pd⌐ ∆╢ ⌐ⱬfi♩─ ╩

∆╢⁹                       

ẽ ⱬfi♩ ─Ɽ♇◦Ⱪ   

ⱬfi♩ ─ ─ ⅎ 

─ ≤ⱬfi♩ ─ ⌂╢ ╩ ╘╢ ≢⁸

─ ─√╘─ ⌂ ─ ≢⁸ ─▪◒♥▫Ⱪ ⌐Ɽ

♇◦Ⱪ⌐ⱬfi♩ ≢⅝╢╟℮⌂ ╩ ⌐ ∆╢⌂≥⁸Ɽ♇◦Ⱪ

╩ ∆═⅝≢│⌂™⅛⁹       29  

   

ⱬfi♩ │ ⅜ ⌐ ↕╣╢↓≤⌐⌂╢√╘⁸ ╩

∫≡ ה ⇔√ ≢⁸ ─ ╩ ↕∑ ∆╢⁸▪◒♥▫Ⱪ

≤⇔≡™╢⁹ 

╛◦ⱦ▪▪◒◦♦fi♩ ⌐⅔™≡╙ ⌐ⱬfi♩

≢⅝╢╟℮⁸ ─ ⅛╠Ⱳfiⱬ╛ ⌐╟∫≡ⱬfi♩⅜

≢⅝╢╟℮⌐⇔≡™╢⁹ 
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7- 1╩ ⌐  

 

ẽ ─   

─  

─ ⁸ ─ ─ │ ™ ⌐ ⌐

⇔√╡ ⇔√╡⇔≡™╢⁹∕─╟℮⌂ ╙ ⅜ ╩

≢⅝╢↓≤╩ ⇔≡™╢─⅛⁹ ⅜ ╣√╡ ⇔√╡⇔≡

⅜ ⅝ↄ ╦╢─≢│⌂™⅛⁹          

 

─ ≢ ╩ ↕∑≡ ∆╢↓≤│≢⅝⌂™⅜⁸

⌐ ─ │ ↄ ↄ╙─≢│⌂™↓≤ ⅛╠ │ ╢≤ ⅎ≡

™╢⁹ 

ⱬfi♩ │ ╩ ∆╢─≢⁸ ─╟℮⌂

│ ⇔⌂ↄ≡╙╟™≤ ⅎ≡™╢⁹ 

─  

 ₁⌂ ⅜ ⅝√ ⌐ ⌐ ↕╣╢ ─ ─

⌐≈™≡ ™√∞⅝√™⁹         

 

─ 2Pd ⌐⅔↑╢ ►ꜜה☻● ─ⱶ►◦☿ה

⌐≈™≡⁸ ●☻⅜ 7.9×10υTBq⁸ꜜ► ⅜ 1.4×10σTBq⁸☿◦►

ⱶ⅜ 4.0×10TBq≤⌂∫≡™╢⁹ 

 

 

 

  






























































































