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ה ↑ ─ ↕╣≡™╢ ⁸ ↑ ─ ─ ↑ ─ ╩ ╗⁹⁸

∂ ╘╛ ™ ╖╩ ∫√⅛ ⅛ ⅝ ↑ │⁸ ⅜ ⇔≡™╢↓≤⅜ ⌐

↕╣╢ ≢№╢  

─⧵ה ⁸ ─ ⇔™ ╛╗╩ ∏ ⇔≡™⌂™ ─╟℮⌐⁸

⅜ ≢№∫≡╙⁸ ⅜ ⇔™↓≤⅜ ↕╣╢ ╩ ╗⁹  

⌐≈™≡⁸ ⌐ ∆╢↓≤⅜ ╕⇔™⁹ 

↓╣│⁸ ⅜ ╩ ℮ ⌐⁸ ⅜ ┼─┌ↄ ╩ ⌐ ≢⅝╢╟℮⌐

∆╢√╘≢№╢⁹ 

 

│⁸ ─ ╩ ⇔√ ⅜№╢ │⁸↓─ ╙ ∑≡ ∆╢⁹ 

 ↓╣│⁸ ⇔√ ⌐│ ╩ ⇔≡™≡╙⁸ ⇔⌂⅛∫√ │ ≢

№╢ ⅜№╡⁸ ─ ─ ⌐⁸ ⅛╙⇔╣⌂™ ╩ ⇔≡⁸ ╩

⌂⇔≤╖⌂↕╣╢─╩ ∆╢√╘≢№╢⁹ 

 

│⁸ ─ ╛⁸ ╩ ⌐ ╦∑╢╟℮⌂ │⁸ ─ ─

⅛ ⅛⌐⅛⅛╦╠∏⁸↓─ ─ ╩ ⌐ ∆╢↓≤⅜ ╕⇔™⁹ 

 ↓╣│ ╩ ℮ ╛ ╛ ─ ╣╩ ∆╢ ≤⇔≡⁸ ⌐

╩ ⇔≡™╢ ⅜№╢√╘≢№╢⁹ 

╕√⁸ ⌐ ╦╠∏⁸◄꜠ⱬכ♃─ ─ⱷfi♥♫fi☻ ⁸ ─ ╡

↑ ⁸∕─ ⅜ ↕╣√ ≢─ ⌐≈™≡╙⁸ │⁸∕─ ⌐ ∆╢

─ ⅜ ⌐┌ↄ ∆╢↓≤╩ ∆╢√╘⁸ ⌂ ╩ ∆╢↓≤⅜ ≢№

╢⁹ 

 

֘ ─ ֙ 
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.  ╛ ─ │⁸ ─ ─ ─ ⁸ ─ ─ ⁸ ╕√│

⌐≈™≡⁸ ⅜ ─ ─ ╩ →╢⅔∕╣─№╢ ╩ ↕

⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹₆ ⁸ 9 ⁸ 18 ─ 17

⁸ 18 ─ 20₇ 

  │⁸ ⌐ ∆╢ ─ ╩ ∆╢√╘⁸ ─ ─ ─√╘─

⌂ ╩ ∆╢↓≤⅜ ╘╠╣╢⁹₆ ⅛╠─ ─ ה

₉ 26 11 ₇ 

  ─ ⌐╟╡ │ ⅝ↄ ╦╢↓≤⅛╠⁸ │⁸ ⅜ ↕

╣╢╟℮⁸ ⅎ┌⁸ ≤ ≤─ ⁸ ⌐ ⌐ ∂√ ⁸

─ ╩ ℮ ⁸ ╠⅛─ ╩ ℮↓≤⅜ ≢№╢⁹ 

 

│⁸ ⌐ √∫≡ ╛ ╩ ─ ⌐ ∆╢ ⌂≥│⁸

─ ≢─ ╛ ─ ⅜ ⌐ ↄ╟℮⁸╕√⁸ ─ ─╛╡≤

╡⌐╟╡ ╣ ╩ ←√╘⁸ ─ ╩ ℮↓≤⅜ ╕⇔™⁹₆ 25 1 7  

0107 2 ₇ 

 (1) ─ ┘  

   ┘ │⁸ ─ ┘ ⌐ ⇔≡ ╙⇔ↄ│ ─ ≤∆╢

─ ╕√│ ⱨ꜡▪ ╩ ⌐╟╡ ∆╢≤≤╙⌐⁸ ╙⇔ↄ

│ ⁸ │ ⅛╠ ⌐ ∫√ ╙⇔ↄ│ ─ ⁸ ╩

⌐╟╡ ≤⇔≡ ╘╢↓≤⁹ ∑≡⁸ ┘ ⁸

─ ⁸ ≢─ ╙ ╘╢↓≤⁹↕╠⌐⁸ ⌐⅔™≡ ─ ╛ ⌐≈™≡

∆╢↓≤⁹ 

 (2) ⅝ 

   │⁸ ─ ⌐ ⇔≡ ─ ╩ ∆╢⁸╙⇔ↄ│ ╩ ∆╢↓

≤⁹ 

 (3) ─  

   ⌐ ∆╢ ≡─ │ ╠ ∫√╙⇔ↄ│ ⇔√ ╛

⌐ ∆╢ ╩ ┘ ╙ ⇔≡⅔ↄ↓≤⁹ 

 

╩ ╡ ℮ │ ─ ⌂≥⅜ ≠↑╠╣≡⅔╡⁸ ⅎ┌

─ ─ ⇔√ ─ ⇔ ─ ╩ ╦∑╢╟℮⌂ ╩ ╘⁸↓╣╠ ⌐ ≠

ↄ ╩ ≢⅝⌂™ ⌐ ⇔≡│⌂╠⌂™⁹ 

 

֘ ─ ֙ 

10 ─ ⌐≈™≡⁸ ה ⁸ ⌐╟╢ ╩ ⌐≢⅝╢

≤⇔≡│⁸ 

ה  

ה ─℮∟ ─ ─ ─ ╩ ∆╢  

ה ▪☻ⱬ☻♩ ⌐ ↕╣√  



 

7 

⅜ →╠╣╢⁹  

⌂⅔⁸ ה ─ ⌐╙⁸ ₁⌂ ⅜№╢ ─₄

─ ─ ₅─ (2) ⁸ ─ ╩ ⁹ ⌂ ─√╘⁸

⌐ ⇔≡⁸ ─ ╛⁸ ─ ⅜ ╠⅛⌐⌂╢ ╩ ∆╢↓≤⅜ ≢№

╢⁹ 

 

11 ─ ⌐≈™≡⁸ ╩ ⌐≢⅝╢ ≤⇔≡│⁸ 

ה ⅜ ∆╢₈ ₉⌐╟╡ ↕╣╢

A ꜝfi◒ │ B ꜝfi◒─  

ה ⅜ ∆╢₈▪☻ⱬ☻♩ ₉╛

₈▪☻ⱬ☻♩ ▬fi☻♩ꜝ◒♃₉כ 

⅜№╢⁹ ⁹ 

 

12 ─ ⌐≈™≡⁸ ⇔ↄ│⁸ ╛ ₈▪☻ⱬ☻♩ ⱴ♬ꜙ

▪ꜟ₉⌐ ↕╣≡™╢⁹╟ↄ ™╠╣╢ JIS A 1481 ╩ⱬכ☻≤⇔√ ─ ≤⇔≡│⁸

─ ╣≢ ╦╣╢ 1.1╙ ⁹ 

∏╕ה  JIS A 1481 -1ⱬ⁸☻כ │ JIS A 1481 -2ⱬכ☻ ╩ ™⁸ ─ ╩

∆╢ 

ה  №╡─ │⁸ JIS A 1481 -3ⱬ⁸☻כ │ JIS A 1481 -4ⱬכ☻ ⌐╟╡⁸

─ ≤⌂╢ 0.1% ⅛ ⅛╩ ∆╢⁹ 

ה  ≢ №╡≤ ↕╣√ ⌐⅔™≡⁸ ╩ ╦∏⌐⁸ ⅜ 0.1%╩ ⅎ≡

™╢≤⇔≡ ℮↓≤╙ ≤⇔≡™╢⁹₆ 26 31 0331 ₇ 

 

 

 

 

 

 

 

 

 

 

1.1 JIS A 1481 ╩ⱬכ☻≤⇔√ ─ ╣ ₈ ⱴ♬ꜙ▪ꜟ₉⅛╠  

 

13 10 ─ ⅔╟┘ ≢ ─ ⅜ ⌂≤⅝⌐⁸ ⅝ ↑ ─ │⁸

11 12─ ╩ ╦∏⌐⁸ ╛ ─ ≤⇔≡₈a №╡ₑ≤╖⌂

∆₉↓≤╙ ≤⌂∫≡™╢⁹₆ ⁸ 26 5 29 1405294

₇ 

∕─ ⁸ │ ≢№╢≤⇔≡⁸ ⌐ ≠ↄ ╩ ∂⌂↑╣┌⌂╠⌂™⁹₆

 

№╡ 0.1%╩ ⅎ√ ⇔ 

 0.1%╩ ⅎ≡™╢ 

≤⇔≡ ℮ 

0.1  0.1  
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⁸ ⁸ ⁸ ꜞ◘▬◒ꜟ ₇ 

 

14 ⱣכⱵ◐ꜙꜝ▬♩─ ⌐ ∆╢ │⁸ ╩ ─↓≤⁹ 

 

15 ─ ⌐≈™≡│⁸ ╩ ∆╢ ⌐⁸ ⌐ ⇔≡ ─ ╩ ∆╢ ⌐

↕∑╢⁹ ─ ╩ ∫√ ⁸╕√│ ─ ⌐ ╦∑╢↓

≤⅜ ╕⇔™⁹  

 

16 ⁸ ∂ ╘⁸ ™ ╖─ ╛ ⌐≈™≡│⁸ ─ ╩ ⁹

╕√⁸( ) ☿fi♃כ │ⱬ♃כꜞⱦfi◓⅜ ⇔≡™╢ ─℮

∟ ⌐⅛⅛╢ ╩ ⇔≡™╢ ⌐ ∆╢↓≤⅜ ╕⇔™⁹ 

 

17 │⁸ ╠─ ╩ ⌐ ∟ ╦∑╢ │⁸ ⅝ ↑ ─ ⌐

⅜ ⌐┌ↄ ∆╢↓≤╩ ∆╢√╘⁸ ╩ ↕∑╢ ⁸ ─ ╩

℮ ⌐ ≠ↄ ∂╪ⱴ☻◒─ ╛ ╩№╦∑≡ ∆╢↓≤⅜ ⅎ╠╣╢ ⁹ 

 

  



 

9 

 

1.1 ꜠ⱬꜟ  

꜠ⱬꜟ  ꜠ⱬꜟ  ꜠ⱬꜟ  ꜠ⱬꜟ  

 

 

 

 

 

 

 

 

 

 

ₒ ↑ ₓ 

ᵑ ↑  

ᵒ )ꜟכ►◒♇꜡↑ ) 

ᵓ ↑  ( ↑ 

)ꜟכ►◒♇꜡ )) 

ᵔ ↑ⱣכⱵ◐ꜙꜝ▬♩ 

ᵕ ↑Ɽכꜝ▬♩ 

ₒ ₓ 

ᵑ  

ᵒ↑™ ◌ꜟ◦►ⱶ  

ₒ ₓ 

ᵑ  

ᵒ  

ₒ ₓ 

ᵑ  

ᵒ↑™∕℮  

ᵓⱤכꜝ▬♩  

ᵔ ↑™ ◌ꜟ◦►ⱶ 

 

ᵕ  

╡  

ₒ∕─ ₓ 

ᵑ  ♩כ꜠☻

ᵒ↑™ ◌ꜟ◦►ⱶ  

ᵓ  ♩כ꜠☻

ᵔ ☿ⱷfi♩  

ᵕ ◘▬♦▫fi◓ 

ᵖⱤꜟⱪ☿ⱷfi♩  

ᵗ☻ꜝ◓∑∫↓℮  

ᵘⱨ꜡כ  

ᵙ꜡♇◒►כꜟ  

ᵚ (Ⱳכ♪) 

ᵛ  

ᵜⱦ♬ꜟ ♃▬ꜟ 

ᵝ∕─  

∂╪  ⇔ↄ ™ ™ ™ 

⌂

─  

ᵑ ─

─ ─ ⁸ ─

⅜ 200 2 ─ ─

⌂≥─ ⁸│╡⁸ ⌐⁸ ≤☿

ⱷfi♩─ ╩ ↑≡ ─ ╩

↕∑⁸ ≤⇔≡ ╦╣≡

™╢⁹ 38 ⅛╠ 50

╕≢─ ⌐ ™⁹ ⌐ ⁸◄꜠ⱬ

כ♃כ ╡≢│⁸ 63 ╕≢⁸

↑ ⅜ ↕╣≡™╢

⅜№╢⁹ 

ᵒⱦꜟ─ ⁸Ⱳ▬ꜝ ─ ⁸

╕√│ⱦꜟ ─ ⁸

⁸ ─ ⁸ ⁸ ─

⁸ ⌐⁸ ≤☿ⱷfi♩─ ╩ 

↑≡ ─ ╩ ↕∑⁸ ⁸

≤⇔≡ ╦╣≡™

╢⁹ 31 ⅛╠ 50 ╕

≢─ ⅜ ™⁹ 

ᵑⱲ▬ꜝ ⅔╟┘∕─ ⁸

♄◒♩ ─ ≤⇔≡⁸

⁸ ↑™ ◌

ꜟ◦►ⱶ ╩ ╡ ↑

≡™╢⁹ 

ᵒ ─ ⁸│╡⁸ ⌐

≤⇔≡⁸

⁸ ↑™ ◌ꜟ◦►ⱶ

╩ ╡ ↑≡™╢⁹ 

ᵓ ≤⇔≡⁸

⁸ ╩ ⇔

≡™╢⁹ 

ᵑ ─ ⁸ ⁸ ⌐

⁸ⱦ♬ꜟ ♃

▬ꜟ ╩ ╡ ↑≡™╢⁹ 

ᵒ ≤⇔≡ ♩כ꜠☻

╩ ™≡™╢⁹ 
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ₒ ₓ 

꜠ⱬꜟ ⌐╟╢⅔⅔╟∕─ ─ ─ ╩ 1.2⌐ ∆⅜⁸꜠ ⱬꜟ⌐╟╡ ⌂╢─│⁸

⁸ ─ ( ⌐ ⅎ≡ ─ ╡ ─ ╙№╡)⁸

─ ─ ─╖≢№╢⁹∕╣╠ ─ │⁸∆═≡─꜠ⱬꜟ≢ ↕╣╢⁹ 

 

1.2  ꜠ⱬꜟ ─⁸⅔⅔╟∕─ ─  

 

 ꜠ⱬꜟ 1 ꜠ⱬꜟ 2 ꜠ⱬꜟ 3. 

↑  ⁸ ⁸ 1)  

ה

─  

∕─

─  

 

⁸

(

№╡) 

(

⌂

⇔) 

 

(

№╡) 

 

(

⌂⇔) 

⁸

(

№╡) 

(

⌂

⇔) 

 

 

─  ủ ủ ủ ủ ủ ủ ủ ủ ủ 

 ủ ủ ủ ủ ủ ủ ủ ủ ủ 

 ủ ủ ủ ủ ủ ủ ủ ủ ủ 

14  ủ         

  ủ ủ ủ ủ ủ ủ ủ  

 ủ ủ ủ ủ ủ ủ ủ ủ ủ 

 

─  

ủ ủ ủ ủ ủ ủ ủ ủ ủ 

 2)    ủ ủ ủ ủ ủ ủ ủ ủ ủ 

 ủ ủ ủ ủ ủ ủ ủ ủ ủ 

─ 3) ủ ủ ủ  ủ  ủ   

 

 

   ủ  ủ  ủ  

 

 

ủ ủ ủ ủ ủ ủ ủ ủ ủ 

 

1) ⁸ ⁸ ─℮∟⁸ ⇔™ ∂╪ ─⅔∕╣⅜№╢ ⅜ ≢№╡⁸

⌐│ 1.1 ─╙─⅜ ⁹ ⇔™ ∂╪ ─⅔∕╣⅜⌂™ │⁸꜠ⱬꜟ 3 ─

≤⌂╢⁹ 

2) ─ ⌐≈™≡│⁸ ⅔╟┘ п╩ ─↓≤⁹ 

3) ─ ╩ ℮ │⁸ ה╪∂ ╩ ⇔⁸ ─ ה╪∂ ⅛╠─

∂╪ ─ ╩ ∆╢ ⁹ 

 

 

 



 

11 

ה  

ừ  ─ ↑▪☻ⱬ☻♩ ∂╪ ה 2006 ( )

☿fi♃⁸כ 18 9  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 9 ▪

☻ⱬ☻♩ ─ ╩ ╕ⅎ 25 1 7  0107 2  

ừ ─ ╩ ∆╢ ─ ⌐≈™≡ 26 5 29

1405294  

ừ ⱴ♬ꜙ▪ꜟ ꜟ◒▬◘ꜞה ⁸

23  

ừ▪☻ⱬ☻♩ ⱴ♬ꜙ▪ꜟₒ1.11 ₓ ⁸ 29  
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 ⁸ ⌐╟╢   

⌐ ∆╢ ⁸ ⌐╟╢ │⁸ ─ ⅛╠

╕≢⌐ ╘╢≤↓╤⌐╟╢↓≤⁹  

⌐ ⇔ ─ ╩ ⇔⁸ ⌂ ⅜≢⅝╢ ⅜ ℮↓≤⁹  

≢│⁸ │ ⌐╟╡⁸ ⌂ ⅜ ╦╣≡™⌂™ ⅜№╢

√╘⁸ │ ⌐ ↕╣≡™╢ ─ ⁸ ╩ ⌐ ≢

⅝╢╟℮ ℮↓≤⁹  

⁸ ⁸ ⁸ ⁸ ⌐ ↕╣≡™╢ ∕─ ─ ⌐≈™≡⁸

─ ─ ╩ ∆╢⌐ √∫≡│⁸ ┘ ⅜ ∆╢₈▪☻

ⱬ☻♩ ₉☻כⱬ♃כ♦ ⁸ ⅜ ∆╢ ╩ ∆╢↓

≤⁹ 

 

 

 

֘ ֙ 

≢│⁸ ⅜⁸ ─ ╩ ℮⁹ 

 

╛ ─ ⅜ ╩ ∫√ ≢№∫≡╙⁸ ╙⇔ↄ│ │⁸

─ ⅜ ∫√ ╩ ⇔⁸ 3 1 ─ ⌐ ≠⅝⁸ ╠⅜ ℮ ─

≢ ╣─ ⅜⌂™⅛≥℮⅛ ╘≡ ⇔⁸ ╣╛ ⌐⅔™≡ ⌂ ⅜№

╣┌ ╠ ╩ ℮ ⅜№╢⁹₆ 25 1 7  0107 2 ₇ 

  ⅎ┌⁸ ⅛╠ ⌐₈ ⌂⇔₉≤─ ⅜№∫√ ⌐│⁸ │⁸∕─ ╩

╖⌐∑∏⁸ ⌐ ⇔≡⁸ ⁸ ─ ⌐⅔™≡ ─ ╩ ∆╢

⅜№╢↓≤ ⁸ ⌐ ╢ ─ ╩ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

 

≤⇔≡⁸ ─ ⌂ ─ ╩P20⌐ ∆⁹ 

 

╙ ─ ─ ≢№╢⁹ ⅎ┌⁸ ⌐≈™≡⁸ ⁸ ╩

⇔≡ ╩ ℮ │⁸ ╛ ─ ─ ↑ ╛ ─ ⌐≈™≡

⅜ ≤⌂╢ ⅜№╢√╘⁸ ⌐≈™≡ ╩ ℮⁹ 

 

֘ ╩ ℮ ֙ 

─ ─ ₈ ⌐ ⇔ ─ ╩ ⇔⁸ ⌂ ⅜≢⅝╢ ₉

⌐│⁸ ⁸ ─℮∟ ─ ─

─ ╩ ∆╢ ⁸ ▪☻ⱬ☻♩ ⌐ ↕╣√ ⅜ ╕╣╢⁹₆ 24 5

9  0509 10 ⁹ 26 4 23 0423 7 ₇ 
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  ⌂⅔⁸ │⁸ ⌐ ⇔√ ╩ ⇔√╙─≢│⌂™↓≤⅛╠⁸

⌐ ∆╢ ╩ ∆╢⌂≥ ─ ╩ ∆╢↓≤⅜ ╕╣╢⁹╕√⁸ ⌐≈™≡│⁸

╛ ⌐│ ₁⌂ ⅜№╢↓≤⅛╠⁸ ╩ ⅔℮≤∆╢ ⌐ ∂√ ╩

∆╢═⅝≢№╢⁹ 

  ╕√⁸™∏╣─ ≢№∫≡╙⁸ ─ ─ ™ │ ─ ─ ≢ ╩ ∫√

╡⁸♄Ⱪꜟ♅▼♇◒╩ ℮↓≤⅜ ╕╣╢⁹ 

 

֘ ⌂ ֙ 

│⁸ ה ╩ ℮ ≡─ ⅜ ≢№╡⁸ ⌐ ∂≡ ╙ ℮⁹ 

⇔√⅜∫≡⁸ ╛ ─ ≢│ ≢⅝⌂™ ≢─ ⌐ ∆╢⁹

₆ 24 10 25  1025 3 ₇ 

  ⌂⅔⁸ ⌐⅔™≡⁸ ⌐⅔↑╢ ≤ ⌂ ⅜ ↕╣≡™╢⅜⁸

↓─ │⁸ и╩ ─↓≤⁹ 

 

─ ≢⌂↑╣┌ ─ ⇔™ │⁸ 11─≤⅔╡ ⌐ ⇔⁸

≢ ⌐ ╣⅜ ™╟℮⌐∆╢⁹ 

 

╩ ℮ │⁸ ⌐⅔™≡│ ─ ╛ ─ ╙ ≢№╢⅜⁸∕╣╠

─╖⌐ ╡⁸ ╩ ⌐ ╡ ╕⌂™↓≤⁹ 

 

⌂≥⌐ ⇔√ ↑ ⌐≈™≡╙⁸ ─ ≤⌂╢⁹ 

 

10 ≢│⁸ ╩ ⇔≡™╢⅛ ⅛⌐⅛⅛╦╠∏ ⌐ ™⁸ ─ ∆╢⅔∕╣

─№╢ ╩ ⌐ ⌐∆╢⁹ ⅎ┌⁸ ╩ ∆╢ ⌐⁸ ⇔√

∞↑≢⌂ↄ⁸ ╕≢╙◔꜠fi∆╢↓≤⌐╟∫≡ ∂╪⅜ ∆╢⅔∕╣⅜№╢

⌐│⁸ ⌐≈™≡╙ ╩ ℮⁹ 

 

11 ⅜≢⅝⌂™ ⅜№∫√ ⁸ ╩ ∫√ │ ⌐∕╣╩ ⇔⁸ │

≢ ╩ ℮═⅝ ╩ ⌐ ∆╢⁹ 

 

12 ≢ ╩ ≈↑√≤⅝⌐ ⌐ ≢⅝╢╟℮⁸ ⌐ ⇔⌂™

⌐ ⇔≡╙ ╛ ╩ ↑↕∑╢╟℮ ╘╢ ⅜№╢⁹ 

 ₆ 24 10 25  1025 ₇ 

─ ⌐⅛⅛╦╠∏⁸ │⁸ ⌐ ⅜ ≈⅛∫√ │ ╛⅛⌐

↑╛ ⌐ ∆╢≤≤╙⌐⁸∕℮⇔√ ⅜ ⌐ ╦╣╢╟℮⁸ ↑│№╠⅛∂

╘ ⌐ ⇔≡ ⌂ ╩ ∫≡⅔ↄ⁹ 

 

֘ ─ ֙ 

13 ┘ ⅜ ∆╢₈ (▪☻ⱬ☻♩) ⁸│₉☻כⱬ♃כ♦



14 

ⱷכ◌כ⅜ ⌐ ⇔√ ─ ⁸ ⁸ ⁸ ─ ה ─

╩  ⁸│☻כⱬ♃כ♦⁸⇔∞√⁹╢⅝≢

ה ⌂ ⅜≢⅝≡™⌂™√╘⁸ ⌐ ∆╢ ╩ ≢⅝⌂™ ⅜№

╢ 

ה ─ ╛ⱷכ◌כ ⌂≥│⁸ ╩ ⇔⌂™≤ ≢⅝⌂™ 

ה 18 12 ⁸ 19 3 ╩♄►fi꜡כ♪⇔≡ ⇔≡™╢ │⁸ ╩

⇔≡™╢√╘⁸ ─►▼Ⱪ ╩ ∆╢ 

☻כⱬ♃כ♦⁸≤⌂ ─ ╩╟ↄ ⇔≡ ∆╢↓≤⁹ 

≤⇔≡⁸ ─ ╙ ⇔≡™╢⁹ 

 

14 ─ ⌐≈™≡│⁸ ⅜⁸ ⁸ ⁸ ⁸ Ⱳ⁸♪כ

⁸▪☻ⱨ□ꜟ♩ ה ⌐≈™≡►▼Ⱪ ≢ ╩ ⇔≡™╢⁹↓╣╠│⁸

₈ (▪☻ⱬ☻♩) ₈─₉☻כⱬ♃כ♦ ₉⌐╙ꜞfi◒⅜ ↕╣≡™╢⁹ 

 

֘ ⌐╟╢ ─ ֙ 

15 │⁸ ─ ⅛╠≢⅝╢ ╡─ ╩ ╢≤≤╙⌐⁸ ─ ╩ ≡╢√

╘⌐ ℮⁹ ─ ─╕≤╘ ⌐≈™≡│⁸ ╩₈  

─ ─ ₉⌐ ∆⁹ 

 

֘ ⌐╟╢ ─ ֙ 

16 ─ ⌐ ⇔≡⁸ ─╖≢ ∑∏⁸ ∏ ╩ ™⁸ ≤─

╩ ╘⁸ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

≤ ⅜№╢ ≤⇔≡⁸ ⅎ┌⁸ ⅜ ╦╣≡™╢ ╛⁸ ╩ √∆

√╘ ≢ ≤ ⌂╢ ╩⇔√ ⅜ →╠╣╢⁹ ─ │⁸╗⇔╤

⌐ ↕╣≡™⌂™↓≤─ ⅜ ™⁹ 

╕√⁸ ─╟℮⌐ ⌐ ─ ⌐ ∆╢ ⅜ ↕╣≡™╢╙─⅜№╢ │

и ⁹ 

 

17. ≢│⁸ ⌐ ↕╣√ ≤⁸ ≢ ↕╣≡™╢ ≤─ ╩ ∆

╢⁹ ⌐ ─ ╩ ⇔√ ╩ ⌐⇔⁸ ⅎ┌ ꜠ⱬꜟ↔≤⌐ ∆╢⌂≥

⌐╕≤╘≡ ∆╢↓≤⁹∕─ ⁸ ꜠ⱬꜟ⅜ ∂≢╙⁸ ⅎ┌⁸ ∑↨╢╩

⌂™ ⌐≈™≡│┌ↄ ─꜠ⱬꜟ⅜ ⌂╢√╘⁸ ╛┌ↄ ⌐ ∆

╢ ╙ ⌐ ∆╢↓≤⅜ ╕⇔™ p. 25─ ─ 19 ⁹ 

⌐╟╢ │⁸ ⌂ ≢─ ≢│⌂ↄ⁸ ─ ⌐ ⇔≡ ℮↓≤⁹ 

⌐╟╢ ─ │⁸ ⌐ ↕╣≡™╢ ─╙─(Ⱳכ♪ ⁸ ⁸ ⅝

↑)⅜ ≢ ↕╣≡™╢⅛╩ ∆╢↓≤≢№╢⁹ 

⌐╟╢ ≢ ─ ╩∆╢ │⁸ ⁸ ⇔√ ( )⁸

╩ ⌐⇔⁸∕─ ╩ ⇔≡⅔ↄ↓≤⁹↓─ ─ ⌐ ⇔⁸ 23⌐ ∆╢⁹ 
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18 ⌂ ─ ≤⇔╩ ∆╢ ⅛╠⁸ ╛ ⌐╟╡ ⇔√ ╩

⌐ ∆╢↓≤⅜ ╕⇔™⁹╕√⁸ ┘ ⌐╟╢ ⌐╟╡⁸ ─ ⅜⌂

™↓≤⅜ ╠⅛⌐⌂∫√ ≢╙⁸∕─ ⌐ ⅎ ╛ ╩ ∆╢⁹₆ 24

2 13  0213 1 ₇ 

 

19 Ⱳכ♪⌂≥│◒꜡☻╛ ⌂≥≢ ╡⁸ ╡≢ ↕╣≡™╢⅜⁸ ─

⅛╠ ⌐◒꜡☻╩ ⌐│ ⅜∑⌂™↓≤⅜№╢⁹∕─ ⁸ ╩ ™╢↓≤

≢ⱦ☻─ ╩ ∆╢↓≤╙≢⅝╢⁹ 

 

20 ꜠ⱬꜟ │⁸ ≤₈╖⌂⇔₉≡ ∆╢↓≤╙ ╘╠╣≡™╢⁹

─ ╛ ↕╣≡™╢ ⌂≥ ⌐ ∂≡⁸╖⌂⇔≢ ∆╢↓≤⌐⌂╢⁹ 

 

21 ≢─ ╩ ∆╢ ⌐⁸○fi◘▬♩≢ ─ ⅜ ≢⅝╢▪☻ⱬ☻♩▪♫ꜝ▬

כ◙ ⱴ▬◒꜡ⱨ▼כ◙כ ⅜ ↕╣≡™╢⁹↓─ │⁸ ─ ☻Ɑ◒♩ꜟ╩

─≥כꜞꜝⱩ▬ꜝ♃כ♦⁸⇔ ⌐╟╡⁸ 10 ─ ≢ ─ ─ ╩ ⇔⁸

◒ꜞ♁♃▬ꜟ⁸▪⸗◘▬♩⁸◒꜡◦♪ꜝ▬♩⁸♩꜠⸗ꜝ▬♩⁸▪◒♅ⱡꜝ▬♩│ 1% ⁸▪

fi♁ⱨ▫ꜝ▬♩│ 2% ⇔≡™╢ ⌐│ ─ ╩ ⇔ √∞⇔⁸▪⸗◘▬♩≤

◒꜡◦♪ꜝ▬♩│ ─ ☻Ɑ◒♩ꜟ⅜ ⌂╢√╘▪⸗◘▬♩/◒꜡◦♪ꜝ▬♩≤

↕╣╢ ⁸ ─ ⅜ ╕√│ ⇔≡™⌂™ ⌐│₈not found ₉≤

↕╣⁸∕─ ⌐│⁸ ╩ ⇔⁸0.1% ─ ─ ╩ ∆╢ ⅜№╢⁹↓─

╩ ∆╢≤ ⌐ ↕╣√ ─ ─ ╩ ⌐ ≢ ∆╢↓≤⅜≢⅝╢

⁹ 

↓─ ⌐╟╡ ≤ ↕╣√╙─╩ ≤ ⌂∆↓≤⌐╟╡ ─

⌐≈⌂⅜╢↓≤⅜ ↕╣╢⁹ ⇔⁸₈not found ₉≤ ↕╣√ ⌐│ ⌂ ╩ ⇔⁸

0.1 ╩ ⅎ≡ ⅜ ∆╢⅛ ⅛─ ╩ ℮↓≤⁹ 

     

                       ◒ꜞ♁♃▬ꜟ    ↕╣∏  

 ⱴ▬◒꜡ⱨ▼כ◙כ  

 

֘ ─ ↔≤─ ⌂ⱳ▬fi♩֙ 

22 │⁸₈ ≢ ╢▪☻ⱬ☻♩ ₉ ⁸ 20 ⌐ ↕╣≡
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™╢╟℮⌐⁸ ⌐ ™ ⌐ ↕╣≡™╢⁹ ⱴ♬ꜙ▪ꜟ⌐ ↕╣≡™╢ ⌐╙⁸

ⅎ┌⁸ ⁸ ⁸ ⌂≥ ₁⌂╙─⌐ │ ↕╣≡™╢⁹ 

  ╕√⁸ ⅎ┌ ⁸ ⁸◄꜠ⱬכ♃ ─╒⅛⁸Ⱳ▬ꜝ⁸♃כⱦfi⁸ ⱪꜝfi

♩⁸ ⌂≥⁸ ⌐╙ │ ↕╣≡™╢⁹ 

  ⌂⅔⁸ ─꜠ⱬꜟ ⌐≈™≡│⁸ ─ ╛ 1.1

╩ ─↓≤⁹ 

 

23 ꜠ⱬꜟ ─ ↑ │ ≢─ ה ─ │ ⌂™⁹ ─ ≢₈

№╡₉≤↕╣≡™╢ ╩ ⅝⁸◘fiⱪꜞfi◓╩ ™⁸ ╩ ℮⁹ ⌐ ⇔√

⌐≈™≡│⁸ ↑ ─ ─╖╩╙∫≡ ⅜ ↕╣≡™⌂™≤™℮

╩ ╦⌂™↓≤₆ 20 2 21  0221001 ₇⁹ 

꜠ⱬꜟ ─ ⁸ ⌐⅔™≡╙ ⌐╟╢ ─ │ ⌂™⁹ №╡

≤ ⇔√ ( ⁸ )╩ ∆⁹╕√⁸ №╡─ ⅜⌂™ │⁸

⌐ ↕╣√╙─╩ ⅝⁸ ◘fiⱪꜞfi◓╩ ™⁸ ╩ ℮⁹ 

꜠ⱬꜟ ─ ⌐⅔™≡│⁸ ⇔⌂↑╣┌⌂╠⌂™ ─ ⌐ ⇔≡⁸

⌐ ⅛╣≡™╢ ⱷכ◌כ ה ♩♇꜡ה JISה ה ה

≤⌂◒כa ⱴה ╩ ⇔⁸ ─ ─ ┘⌐ ⅛ ⅛╩ ⌐≡

∆╢⁹╕√⁸ ─ │⁸ ⁸ ╙ ⌐⅔™≡⁸ ≢ ╩ ⇔√

≢ ╩ ℮⁹ ⌂⇔≤ ∆╢ │⁸ⱷכ◌כ─ ⌂≥⁸ ⇔√ ╩

∆⁹ 

 

24 ꜠ⱬꜟ ─ ↑ │⁸ ─ ─ ╩ ╠∑╢√╘─ ⁸

─ ╩ ∆╢√╘─ ⁸ ╩ ∆╢√╘─ ≤⇔≡ ↕╣╢⁹ 

  ꜠ⱬꜟ ─ │⁸ ↑ ─ ╦╡⌐ ≤⇔≡ ↕╣╢ ⅜ ↄ⁸

╙ ≤ ≤ ↕╣≡™╢⅜⁸ ⅜⌂↕╣≡™╢─≢⁸ ⌐╟╢ ⌐│ ⅜№╢↓

≤⌐ ∆╢⁹ 

  ꜠ⱬꜟ ─ │⁸ ≤ ⅜№╡⁸ │ ↕╣≡™╢⅜⁸ ⌐ │⁸

─╖─ ⁸ ≤ ⅜ ─ כ♫▬ꜝ ⅝ ⅜№╡⁸ ⌐ ╩

╪≢™⌂ↄ≤╙⁸ כ♫▬ꜝ ⅝ ⌐ ⅜ ↕╣≡™╢ ⅜№╢─≢⁸ ∆╢

⅜№╢⁹ 

  ꜠ⱬꜟ ─ │⁸ ─ ╩ ∆╢√╘─ ≢ ↕╣╢√╘⁸ │

≤♄◒♩ ⌐ ↕╣╢⁹ ⌐ Ⱳ▬ꜝכ─ │⁸ ♇꜡⁸ꜟכ►☻ꜝ◓│⌐

─ꜟכ►◒ ⅜ ↕╣≡™╢ ⅜ ™⅜⁸◄ꜟⱲ ╡ ⌐│ ─

⅜ ↕╣⁸↓╣⌐ ⅜ ↕╣≡™╢ ⅜№╢─≢⁸ ∆╢ ⅜№╢⁹ 

  ꜠ⱬꜟ ─ │⁸ ─ ≢ ↕╣≡™╢⁹ ⌐╟╢ ⌐⅔™≡⁸

─ ⌐ ─ ⱴכ◒ ⁸JIS ⱴ⁸◒כ ⁸꜡♇♩ ⅛╠≢│ ─

⅜ ≢⅝⌂™ ╙№╢⁹ 

 

25 ↑ ⌐╟╡ ↕╣√ │⁸ 6 ⌐ ∆₈ ⅝ ↑╠╣√ ₉⌐
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∆╢√╘⁸ │ ⅜ ≤⌂╢⁹ ⁸∕╣ ─ כꜝכ꜡ ⌐╟╡

⇔√ │⁸ ─ │⌂™⁹ 

⇔⅛⇔⁸™∏╣⌐⇔≡╙⁸ ─┌ↄ ⌐≈™≡│⁸ ─ ⌐ ╦╠∏

⌐ ∆╢↓≤⅜ ╘╠╣╢⁹╕√⁸ ≢│⁸₈ ⅝ ↑╠╣√ ₉⌐≈™≡

╩ ≤⇔≡™╢⅜⁸ ─ ╩ ∆╢ ╩ ∂√ │↓─ ╡≢│⌂™≤

⇔≡™╢⁹∕─ ─ ≤⇔≡⁸ XI ╩ ⌐∆╢↓≤⅜≢⅝╢⁹ 

 

֘ ─ ֙ 

26 ⱴ♬ꜙ▪ꜟ⌐ ≤⇔≡ ⇔≡™╢₈  ─ ─ ₉⌐≡

─ ╩ ┼ ∟ ╖⁸ ─ ה ה ה ה ╤↓≥┤ה ╩ ⇔⁸

╕≤╘№→⁸ ≤⇔≡ ∆╢⁹ 

─ ─ JATI ╩ ≤⇔≡ к⌐ ∆╢ ⁸

β꞉כ◦◒כ♩│ ≢│⌂ↄ ⁹ 

 

27 │⁸ ⁸ ─ ─ ┘∕─ ─ ≢─ ─

⅜⌂™╟℮⁸ ╩ ⇔⁸ ⌐ ≢ ∆╢↓≤⁹╕√⁸∕╣≤│ ⌐⁸

⁸ ┘ ⌐ ⇔≡⁸ ─ ⌐⅔™≡ ╩ ∫√ ╛ ⌐≈™

≡ ╩∆╢ ╩ ↑╢↓≤⅜ ╕⇔™⁹₆ 25 1 7  0107 2 ₇ 

 

28 ╛ ╙ ╩ ∆╢ ─ ─ ⌐≈™≡│⁸ ─ ⅜

─ ─╖≤⌂╢⁹ ∆╢ ⌐⁸ ⅜ ∫≡ ↕╣⌂™╟℮⁸ 

ה  ─ ⁸ ─ ⁸ ∂ ╘⁸ ™ ╖─™∏╣─ ⌐ ∆╢ ─

⌂─⅛  

ה  ─ ⅔╟┘ ─  

ה  ─ ꜠ⱬꜟ  

 ⌐≈™≡⁸ ⌐ ∆╢⁹ 

 

֘ ─┌ↄ ─ ֙ 

29 ⌐≈™≡│⁸ ⅜ ⇔⁸∕─ ⅜ ⌐ ⇔≡™╢ ╙№╢≤ ⅎ╠

╣╢⁹↓╣╠─ ╩ ∆╢ ╩ ╡ ℮ ╙⁸ ─ ⅜№╡⁸

─ ╩ ⌐ ∆╢↓≤≤≤╙⌐⁸∕─ ⌐ √∫≡│ ─ ┘

⌐ ∆╢ ⌐ ≠ↄ ⅜ ≢№╢↓≤⌐ ⇔⁸ ⌐⅔™≡│ ╩

∆╢ ─ ╙ ∆╢ ⅜№╢⁹₆ 24 7 31  0731 1 ₇ 

 

֘ ┼─ ─ ֙ 

30 ⌐⅔™≡⁸ ◄ꜟⱲ─ ⅜ ↕╣√ ⁸∕╣╠─ ⌐≈™≡│⁸

≢ ╦╣≡™⌂™ ╩ ⇔≡⁸ ◄ꜟⱲ↔≤ ╩ ⇔⁸∕─ ⁸

≢ ◄ꜟⱲ⅛╠ ╩ ╡ ↄ ╩ ℮ ≢№∫≡╙⁸ ╡ ↄ

⅜ 5 ─ ⌐ ∆╢⁹∕─√╘ ─ ⅜ ≤⌂╢─≢↓╣╠─
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⅝⌐╙ ∆╢↓≤⁹ ⇔ↄ│ 17 4 27 ↑ 0427001 ╩ ∆╢↓≤⁹ 

 

֘ ֙ 

31 ⌐⅔↑╢ ⌐≈™≡│ ⌐ ∆╢ ⅜№╢⁹ 

⌐ ─ │ ≤ ⌐ ↕╣⁸∕╣∙╣ ⌐│ ⌐▪☻ⱬ☻♩⅜

↕╣≡™√ ⅜№╢⁹╕∏⁸ ─ ⌂ │ ─ ה ה ⁸

⁸ ⁸♃fi◒ ⌂≥⅜№╢⁹ ⌐ ─ ⌂ │⁸ ◄fi☺fi⁸

◄fi☺fi⁸Ⱳ▬ꜝ⁸ ⌂≥─ ה ⌂≥─ ─ ⁸ⱪ꜡Ɑꜝ ⁸

⁸ⱳfiⱪ⁸ ה ⌂≥─Ɽ♇◐fi ⅜№╢⁹↓╣╠─ ⁸↕╠⌐►▬fi♪ꜝ☻⌂≥─

─≤⌂♅fi▬►הfiכ꜠◒⁸ ⌐╙ ↕╣≡™╢ ⅜№╢⁹ 

⌐⅔↑╢▪☻ⱬ☻♩─ ⌐≈™≡│⁸ ─ ┘ ─ ↕⁸

⌐╟╢ ─ ↕ ─ ⅜№╢─≢⁸ ─ ⌐╦√╢ ⅜ ⌐⌂

╢⁹ 

⌂⅔⁸ ─ ≢│⁸ ╛ ⌐⅔↑╢ ⌐ ⇔⁸∕╣╠⌐ ↕

╣≡™╢ ⌐ ⇔≡ ⅜№╢▬fiⱬfi♩ꜞ ⌐╟╡ ↕╣√

▬fiⱬfi♩ꜞ ⅜ ∆╢ ⅜№╢⁹ ⌐№√∫≡│⁸↓╣╠─▬fiⱬfi♩ꜞ─

╙ ∆╢≤≤╙⌐⁸ ⅜№╣┌⁸↓╣╠─ ─ ╙ ∆╢⁹ ─▬fiⱬfi♩

ꜞ ─ ⌐≈™≡│⁸▬fiⱬfi♩ꜞ ≢№╢( )

╛( )ClassNK◖fi◘ꜟ♥▫fi◓◘כⱦ☻⌐ ⅜≢⅝╢⁹ 

 

ה  

ừ ─ ⌐≈™≡ 17 3 18  0318003  

ừ 5 ⌐ ≠ↄ ─ ⌐≈™≡ 17 4 27  

0427001  

ừ 3 ─ ⌐╟╢ ─ ─ ─ ⌐≈™≡ 20 2

21  0221001  

ừ ⱴ♬ꜙ▪ꜟ 2 23 3  

ừ ─ ─ ⌐⅔↑╢ ─ ⌐≈™≡ 24 2 13  

0213 1  

ừ ⌐ ↕╣╢ ⌐ ╢ ⌐≈™≡ 24 7 31  

0731 1  

ừ₈ ─ ─ ≢─ ─ ┌ↄ ⌐ ∆╢ ─ ₉─ ⌐≈™

≡ 24 5 9  0509 10  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 8 ▪

☻ⱬ☻♩ ─ ╩ ╕ⅎ 24 10 25  1025 3  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 9 ▪

☻ⱬ☻♩ ─ ╩ ╕ⅎ 25 1 7  0107 2  

ừ  ─ ↑▪☻ⱬ☻♩ ∂╪ ה 2006 ( )

tel:03-5226-2290,e-mail:consulting@classnkcs.co.jp)に照会ができる
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☿fi♃⁸כ 18 9  

ừ 6 ▪☻ⱬ☻♩ ה ⁸ 24

9 3 http://www.mlit.go.jp/policy/shingikai/s203_asubesuto01.html  

ừ (▪☻ⱬ☻♩) ☻כⱬ♃כ♦  

 http://www.asbestos - database.jp/ ה  

ừ ─ ─ ┘ ⅜ ⌐┌ↄ ∆╢⅔∕╣⅜№╢ ⌐⅔↑╢

≢─ ─ ┌ↄ ⌐ ∆╢ ─ ─ ⌐≈™≡ 26 4 23  

0423 7  

ừ ⌐⅔↑╢ ⌂▪☻ⱬ☻♩─ ™⌐ ∆╢ⱴ♬ꜙ▪ꜟ  

ừ ≢ ╢▪☻ⱬ☻♩ ⁸ 20  
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Ƹ˗Ѽ ǵЕ̱ ǵ͈ƹ 

 ─  

≤│⁸ ⌐ ─ ╩ ∆╢↓≤╩ ℮⁹ │ ⇔─ ╩ ℮

⅛╠ ╕╡⁸∕─ ⅜≢⅝⌂™ │ ╩ ℮⅛⁸ ≤ ⌂∆ ⅜ ≤⌂╢⁹ 

⌂≥ ⌐ ≠⅝ ↕╣√ ⌐╙⁸ ה ה ⌂≥⌐╟

╡⁸ ≢⅝⌂™ ⌂ ⌐ ⅜ ↕╣≡™╢ ⅜№╢⁹ ─ ⁸ ╩

⌐ ⇔ ⌂ ╩ ℮√╘⌐│⁸ ≤↕⌂™╟℮ ∆╢ ⅜№╢⁹ 

   

─ ╣│⁸ ⌐ ∆⁹ 

 

 ─ ╣ 
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 ⌐ ∆═⅝  

 (1) ─ ∆╢ ─ ─  

   ⌐ ⇔⁸ ⁸ ─ з ─ ╩ ∆╢⁹ 

 (2) ─  

   ⌐ ⇔⁸ᵑ ─√╘─ ⁸ᵒ ─ ╛ ─√╘─ ⁸

ᵓ ─ ┌ↄ ─√╘⌐ ─ ╛ ╩ ≤⇔√ ⁸ᵔ

─ ─√╘─ ⌂≥⁸ ─ ╩ ⇔⁸ ↕╣√ ⅜ ≤ ⇔

≡™╢⅛≥℮⅛ ∆╢⁹ │⁸ ⌐⁸ ⌐ ≠ↄ ᵑ╛ᵒ ╩

⌐ ∆╢⁹ 

 (3) ─ ה ⌂╠┘⌐ ─  

   ─ ה ה │⁸ ╦╣╢ ─ ─ ⌐ ╠⇔⁸ ⌂

≤⌂╢╟℮ ≤ ─ ⁸ ∆╢⁹ 

 (4) ⌐ ℮ ה ה ─  

   ⌐ ⇔≡⁸ ─√╘─ ∂╪ ─ ─ ╛ ─ ⁸ ─⌂™

─ ─ ⌐≈™≡ ∆╢⁹╕√⁸ ─√╘─ ─ ─ ⌐≈™≡

∆╢⁹ 

  (5) ─ ה ⁸ ⌐ ∆═⅝ ─  

 

  

  ╩ ↑√ ─ ╩╙≤⌐⁸ ─ ⌐ ∆╢╟℮⌐⁸

─ ╩ ℮⁹ 

 

  

 (1) ⌐ ∆╢ⱥ▪ꜞfi◓ 

   ╟╡ ⇔√ ⁸ ─ ─ ╩ ℮⁹∕─ ⁸ ⁸

ה ה ─ ⁸ ⁸ ┘ ╩ ℮╙─⅛ ╩ ∆╢⁹ ┼─ⱥ▪

ꜞfi◓│⁸ ⁸ ⌐ ╕╠∏⁸ ⌐ ∂ ─ ─ ╩╟ↄ ╢ ⁸ ⅎ┌⁸

─ ─ ╛╟ↄ ╩ ⇔≡™╢ ─ ╙ ≤⇔≡ ℮⁹ⱥ▪

ꜞfi◓⅜≢⅝╢╟℮⌐⁸ ⌐ ╩ꜟכꜙ☺◔☻⁸≡⇔ ∆╢ ⅜№╢⁹ 

   ╕√⁸ ─ ─ ─ ה ╩ ⇔≡⅔ↄ⁹∕─ ⁸ ⌐

⅔↑╢ ה ─ ⁸╕√⁸ ⌂ ⅜ ∆╢⅛ ╩ ∆╢⁹ 

 (2) ─  

   ₈ ≢ ∆╢ ₉ з ╩ ⇔⌂⅜╠⁸ ≢ ⌐≡ ⁸ ⅜≢

⅝⌂™↓≤╩ ⇔≡⁸ ─≤⅔╡ / ╩ ⇔⁸ ⁸ ⁸

╟╡ ─ ─ ╩ ℮⁹ 

 (3) ─  

   ⌐ ∆ ≢│ ה ה ה ה ה ↔≤⌐ ℮

─≢⁸∕╣∙╣↔≤⌐⁸ ≢ ↕╣√ ╙ ╗ ╩ ⇔√

╩ ∆╢⁹ 
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 ─ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ ⁹ ≤─ ─ ╩ ╗⁹  

   (3)─ ╩ ┼ ∟ ╖⁸ ─ ≤⌂╢ ─ ה ה ה ה

♩◒♄ה ⌂≥ ≡─ ⌐≈™≡⁸ ה ↔≤⌐⁸ ≢

∆╢⁹ 

∕─ ⁸ ≢ ⌐ ⇔√ ≤ ≤─ ⅜⌂™⅛ ⇔≡ ╩

℮⁹ ⅎ┌RC ─ ☻ꜝⱩ ⌐ ─ ⌐ ╩◖fi◒ꜞכ♩ ∟

╖∆╢⅜⁸ ⌐≤⌂ꜟכ►◒♇꜡↑ ↕╣≡™⌂™⅛ ╩ ∆╢⁹╕√⁸ ה ה

⌂≥⌐╟╢ ╡─ ─♪כⱲה ╡ ⅎ ⅜⌂™⅛ ∆╢⁹ 

   ∕╣∙╣─ ⌐≈™≡₈ ─ ₉ и ⌐ ⇔≡ ⌂

≥─ ⌐ ↕╣√ ─ ╩ ╗ ╩ ℮⁹ 

   ╕√⁸ ─ ⅛ ⅛ ╩ ∫≡™ↄ⁹ 

  

  

  ⁸ ─ ≢ ─ ⅜ ╠⅛≤⌂╠⌂⅛∫√╙─⌐≈™≡│

╩ ℮ ⅜№╢⁹ │⁸ ╛▪☻ⱬ☻♩ ⱴ♬ꜙ▪ꜟ⌐╟╡ ℮⁹

≤ ↕╣╢ ↔≤⌐⁸ ╩ ⇔⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  ╕√⁸ ↔≤⌐ │ ⇔⁸ │ ™ ≡─╙─╩ ∆╢ ⁸ ─ ─

⅜ ⇔⌂™╟℮⌐ ∆╢⁹ 
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 (1) ⌐ ⌂ ─  

ה   ΝΝΝΝ ∂╪ⱴ☻◒ה ה ╕√│ ה ה ה ⌂

≥ 

ה   ΝΝΝ ─ ⌐ ה─╙√⇔ הכ꜠♩ ה הꜝⱷ◌ה

ⱱ꞉▬♩Ⱳכ♪⌂≥ 

ה   ΝHEPAⱨ▫ꜟ♃ ה ה♩כ◦ הⱪכ♥ ∂╪ ה

∂╪ ꜙ◦♇▫♥♩♇▼►ה ─ ⌂≥ 

 (2) ─ ∂╪꜠ⱬꜟ⌐ ∂√ ─  

ה   ↑ ΝΝΝ ╩ ∆╢ ─ ⌐₈ ∟ ╡ ₉ ─ ╩

™⁸ ╩ ∆╢ ⌐ ∆╢ ╩ ≢⅝╣┌ ╟™ ⁹

≢ ╩ ⇔⁸ ⌂ ≢ ╡ ↄ╟℮⌐ ≤─

╕≢ ∆╢⁹ │ ╩ ⇔≡ ↑ ╩ ⇔⁸

HEPAⱨ▫ꜟ♃ ≢ ∆╢⁹ 

 

 

 

 

 

 

 

↑ ⌐≈™≡│ ∂╪ ⅜ ⇔ↄ ™√╘⁸ ╩ ℮↓≤⅜ ⁹ 

 ◘fiⱪꜞfi◓  └╢  

 

ה   ה Ν ⌐ ↑ ⌐ ∏╢⁹ 

 

 

 

 

 

 

 

↑ ⁸ │ ∂╪ ⅜ ™√╘⁸ ╩ ℮↓≤⅜ ⁹ 

 ◘fiⱪꜞfi◓  

 

  

⌐≡  ⅞ ╡  ⌐≡  

◌ⱳ☻♃♇◒ ◒♇♃☻ⱳ◌כꜙ♬   Ɫ▬☻♃♇◒  
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ה   ΝΝΝ₈ ∟ ╡ ₉─ ╩ ⌐ ∆╢⁹

╩ ⁸ ≢ ╩ ⇔⁸ ⌂ ≢ ╡ ↄ╟

℮⌐ ∆╢⁹ │ ─√╘ ╛ ╩ ⇔⁸HEPA

ⱨ▫ꜟ♃ ≢ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ◘fiⱪꜞfi◓  

 

 

ה   ΝΝΝ₈ ∟ ╡ ₉─ ╩ ⌐ ∆╢⁹ ╛

⌂≥─ ⅛╠ ∆╢↓≤⅜ ™√╘⁸ ╩ ∂≡ ⅜

⌂™╟℮⌐ ∆╢⁹ ╩ ⁸ ≢

╩ כⱤכ꜠◒☻⁸⇔ ≢ ╩ ⇔≡ ∆╢⁹ │

─√╘ ╩ ⇔⁸ ⌐ ∂≡ ╩ ∆

─ ⌐≈™≡│ й╩ ⁹ 

 

 

 

 

 

 

 

 ◘fiⱪꜞfi◓  

 

 

  (3) ┘  

ה    ≤ ⅎ╠╣╢ ↔≤⌐⁸ ╩ ⅛╠ ⇔⁸∕╣∙╣╩ ⌐

╣⁸∕─ ≈─ ╩╕≤╘≡ ⌐ ∆╢⁹╕√⁸ ⌐│₈ ה ⱨ

 ╡ ⅝   

3⅛ ╟╡  ╘⌐⇔≡   

  ⅔╟┘  
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꜡▪ ה ה ה ₉ ╩ ∆╢⁹ 

ה    ↑ ─╖⌂╠∏⁸ ≡─ ≢ ╩ ≢⅝╢╟℮⌐⁸ ╕≢ ⇔≡

╩ ∆╢⁹ 

ה    ⌐ ─ ≤ ∆╢↓≤⌂ↄ⁸ ─ ╛ ─ ™╩ ≡⁸ ─ ⅛

⅛ ⌐ ⇔≡™ↄ⁹ ⅜ ⌂╢↓≤⅜ ↕╣╢ │⁸ ─ ≤╖⌂∆

↓≤│≢⅝∏⁸ ⌂╢ ∞≤ ⇔≡ ≤ ╩ ℮⁹ 

 

 ⅛╠ ╕≢ 

  ⁸ ─ ⁸ ╙⇔ↄ│ ╩ ⌐╟╡ ╩ ℮⁹ ≢№

╣┌⁸ ⁸ ⁸ ┘ ─ ⁸ ≢ ∆╢↓

≤╙ ╕⇔™⁹ 

 

 

 

 

Ї 

─  

₈ủủủ ⌐ ∆╢ ₉  

 

 

─ 3 ⌐ ≠ↄ ─⧵ה  

┘  

ה ה ה ה ה ⌂≥  

 

ה ה ⌂≥  

─ ⌐⅔™≡│ ≤ ─ ╡  

◘fiⱪꜞfi◓  

 

─ ▪◒☿☻ ≢№∫√ ⁸ ─ │ ─  

─  
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◘fiⱪꜞfi◓ ─  

 

∕─ ↄ┌ה ─ ⌐⌂╢  
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 ⌐╟╢   

⌐ ∆╢ ⌐╟╢ │⁸ ─ ⅛╠ ╕≢⌐ ╘╢

≤↓╤⌐╟╢↓≤⁹  

─ │⁸ ⌂ ┘ ⌂ ╩ ∆╢ ⅜ ℮↓≤⁹  

↑ ⌐≈™≡│⁸ ╩∕─ ─ 0.1 Ɽכ☿fi♩╩ ⅎ≡ ∆╢⅛ ⅛─

─╖⌂╠∏⁸ ─ ⌐≈™≡╙ ⇔⁸┌ↄ ╩ ∏╢ ─ ≤∆╢↓

≤⅜ ╕⇔™↓≤⁹  

⌐ ⇔ↄ│ ⅜⌂↕╣≡™╢ │ ─ ↑─ ⅜ ⌂

╢ ─ ↑⅜ ╦╣╢≤⅝⌐│⁸ ↑ ⅜ ⅝ ↑╠╣√ ↔≤⌐

╩ ⇔≡⁸∕╣∙╣ ╩∕─ ─ 0.1 Ɽכ☿fi♩╩ ⅎ≡ ∆╢⅛ ⅛╩ ∆

╢↓≤⁹ ─ ⌐ √∫≡│⁸ ⌐≤≥╕╠∏ ↄ╕≢ ∆╢↓≤⁹  

│⁸ JIS A1481- 1⁸A1481- 2 ⇔ↄ│ A1481- 3 │↓╣╠≤

─ ╩ ∆╢ ╩ ™╢↓≤⁹ 

 

 

 

─ ⌐╟╢ ⌐№√∫≡│⁸ ─ ⅛╠ ─ ⁸

⌐╟╡ ─ ╕≢ ╦╣╢ ⅜№╢⅜⁸∕─ ─∆═≡─ ╩ ⌐

╦∑╢↓≤⅜ ╕⇔™⁹⇔⅛⇔⌂⅜╠⁸ ─ ⌐≈™≡│⁸ ⌐╟╡ ↑ ℮

≤∕℮≢⌂™ ⅜№╢√╘ ⌐ ∆╟℮⌂ ⅜ ≢№╢⁹ 

 

₈ ⅛╠ ─ ⁸ ╕≢╩ ↑ ℮₉ ⌐ ∆╢  

  ∆╢ ⌐ ∆╢ ⌂ ╩ ⇔⁸ ⌐ ∂╪╩ ↕∑⌂™↓≤⁸

⅜ ∂╪─ ╩ ←↓≤⁸ ⅛╠ ∂╪╩ ↕∑⌂™╟℮ ⌂ ─ ╩ ∂

╢↓≤⅜≢⅝╢⁸ ⌂ ┘ ╩ ⇔≡™╢ ─ ⅛⁸↓╣╠─ ⅛

╠▪♪Ᵽ▬☻╩ ↑√ ⅜ ∆╢ ╩ ∆╢↓≤⁹ 

 

₈ ⌐≈™≡─╖ ─ ┘⌐ ╩ ↑ ℮₉ ⌐ ∆╢  

  ─ ╩ ↑ ∫√ ⅜ ╠ ⅛╠ ─ ╩ ℮↓≤≤⌂╢√╘⁸

⌐ →╢ ⌐ ⇔ ─ ╩ ∆╢ ⌐ ─

─ ⌐ ↕╣╢╟℮⌂ ⌐ ∂√┌ↄ ╩ ─ ⁸ ╩

╦∑╢ ⅜№╢⁹╕√⁸ ⇔√ ↔≤⌐⁸ ⌐ ∆ ⌐ ╘╠╣≡™╢

⌐≈™≡ ⇔⁸ ≤ ⌐ ⌐ ∆╢╒⅛⁸ ⌐ ─ ╩

ⅎ⁸ ⅜ ∆╢ ⌐│⁸ ─ ╩ ↕∑╢ ⅜№

╢⁹ 
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─(1) ₈ ⌂ ┘ ⌂ ╩ ∆╢ ₉⌐│⁸

⅜ ∆╢₈ ─ ⌐ ╢◒꜡☻♅▼♇◒

₉⌐╟╡ ↕╣╢ A ꜝfi◒ │ B ꜝfi◒─ ⁸

⅜ ∆╢₈▪☻ⱬ☻♩ ₉╛₈▪☻ⱬ☻♩ ▬fi

₆╢№⅜₉כ♃◒ꜝ♩☻ 24 5 9  0509 10 ⁹ 26 4 

23 0423 7 ₇⁹↓╣╠ │⁸ ─ⱱכⱶⱭכ☺⌐╙ ↕╣≡™╢⁹ 

 

 

ה ─  

⌐╟╢ JIS A 1481 -1 ⁸X ⅔╟┘

╩ ⇔√ JIS A 1481 -2 ⁸X ⌐╟╢ JIS A 1481 -3

╩ ⌐ ⁹ ( ꜠ⱬꜟ)⁸ ( ꜠ⱬꜟ)⁸ ( ꜠ⱬꜟ)⌐ ↕╣⁸ │

╕√│ ⁹≢⅝╢∞↑ ꜝfi◒─ ⅜ ∆╢ ╩ ∆╢↓≤⅜ ╕

⇔™⁹ 

ה  ─  

  ─ ☻כ◖ JIS A 1481 -1 ⁸ ─ ☻כ◖ JIS 

A 1481-4 ─╒⅛⁸ ☻כ◖ ⌐ ⇔≡⁸ ─ ◄◐☻

Ɽכ◖♩כ☻ JIS A 1481 -1 ─ ╩ ⁹↓╣ ⌐⁸ ╙ ⇔≡⅔╡⁸

─ ╛ ⅜ ╕⇔™⁹⌂⅔⁸ 27 ⌐ ⇔≡™√ ▪♪Ᵽfi

☻כ◖♪☻ │⁸ 28 ⅛╠⁸ ⁸ ≥☻כ◖ ◄

◐☻Ɽכ◖♩כ☻⌐ ↕╣√⁹ 

 

  

                 No.  

   

⁸ ⁸ ─

┘  

   

   

┘ ┼─

⌂≥╩ ⇔√  
                  

⌂≥─ ┘

 

  

   

─ ╕√│

⁸ ─ ⅝↕  

╕√│   

─ ⅝↕  

─ ┘  
  

   

 3 2 ⌐ ≠ↄ ⌐⅔↑╢  

     http://www.jawe.or.jp/jigyou/seido - s/ishiwata/index.html ( )  
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─(3) ₈ ⌐≤≥╕╠∏ ↄ╕≢ ∆╢↓≤₉≤№╢─│⁸

─ ⅝ ↑⅜ ╦╣≡™√ ⌐ ≤ ≤≢ ─ ─ ⅜ ⌂╢ ⅜№╢√

╘≢№╢⁹₆ 24 5 9  0509 10 ₇ 

 (1) │⁸ ∏ ⅝ ↑ ⅛╠ ╕≢╩ ⇔≡ ∆╢↓≤⁹╕√⁸

⌐ ∂╪╩ ↕∑⌂™╟℮⌐⁸ ⅝⌂≥╩ ™≡ ⌐ ↕∑⌂⅜╠ ∆╢≤

≤╙⌐⁸ ⅜ ∂╪╩ ⇔⌂™╟℮⌐ ∂╪ⱴ☻◒⁸ ╩ ⇔⁸ ⅜ ╠⅛≢

ⱳ◔♇♩─⌂™ JIS T 8115 ─ ∂╪ ♃▬ⱪ ╕√│

╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

 (2) ⌐ ╕√│ ⅜⌂↕╣≡™╢↓≤⅜ ↕╣╢ ⌐│⁸ ≢№∫≡

╙∕─ ⌐│ ⌂╢ ─ ⅜ ↕╣≡™╢ ╛ ↄ ⅜ ╕╣≡™⌂™

╙№╢─≢⁸ ⌐ ⌐ ╩ ∆╢↓≤⁹ 

 

⌐ √∫≡│⁸ 20 ⌐╟╢a  ─

⌐⅔↑╢ ∂╪┼─┌ↄ ⱴ♬ꜙ▪ꜟₑ≢⁸ ≤⇔≡ ─

⅛╠ ∆╢↓≤≤↕╣≡™╢⅜⁸↓─ ⁸ ™─ ╛ ⅝≈↑⅜⌂↕╣√

⌐≈™≡│⁸∕╣∙╣─ ≢ ∆╢ ⅜№╢↓≤⌐ ∆═⅝≢№╢⁹ 

↑ ─ ─ │ ∆╢ ⅝ ↑ ╩ ⇔⁸ ⅛╠ ∏≈◘fiⱪ

ꜟ╩ ⇔≡∕╣∙╣╩ ♅ꜗ♇◒ ⅝ⱳꜞ ⌐ ╣⁸ ─◘fiⱪꜟ╩ ╘⌐

⇔≡ ≤∆╢⁹ ⁹ 

 

(1)  ≡─ ≢ ╩ ⅜ 3000 2 ─ ⁸ │⁸ ≤⇔≡⁸

↑ ─ ⁸ √╡ 10 3 ─ ╩∕╣∙╣ ⇔⁸∕

╣∙╣ ⱱꜟ♄כ⌐ ╣ ⇔√ ≢⁸∕╣╠─ ╩ ╘⌐⇔≡ Ⱳ

♇◒☻⌐ ∆╢↓≤⁹ ⁹ 

 

(2)  ≡─ ≢ ╩ ⅜ 3000 2 ─ ⁸600 2↔≤⌐

√╡ 10 3 ─ ╩∕╣∙╣ ⇔⁸∕╣╠─ ╩ ╘⌐⇔≡ Ⱳ♇◒☻

⌐ ∆╢↓≤⁹ 3000 2 ─ │ ≢ ∆╢↓≤⅜№╢⁹ ⁹ 

 

(3)  ≢№∫≡⁸ ─ ⌐╟╡⁸ ─ ⌐ ⇔⁸ ─ ↑

⅜ ⌂ ⁸ ↔≤─ ╩ ≈─ ≤⇔⁸∕─ ↔≤⌐ ⁸

√╡ 10 3 ─ ╩∕╣∙╣ ⇔⁸∕╣∙╣ ⱱꜟ♄כ⌐ ╣

⇔√ ≢⁸∕╣╠─ ╩ ╘⌐⇔≡ Ⱳ♇◒☻⌐ ∆╢↓≤⁹ 10 ⁹ 

 

(4)  ≢№∫≡⁸ ─ ⌐ ⇔⁸ ⅜⌂ↄ⁸⅛≈ ─ ↑

⅜ ⌂ ⁸ ╩ ≤⇔⁸∕─ ↔≤⌐ ⁸ √╡ 10 3

─ ╩∕╣∙╣ ⇔⁸∕╣∙╣ ⱱꜟ♄כ⌐ ╣ ⇔√ ≢⁸∕╣╠─

╩ ╘⌐⇔≡ Ⱳ♇◒☻⌐ ∆╢↓≤⁹ 11 ⁹ 
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(5) ↓─╒⅛⁸ √╡─ ─ │⁸ ₈▪☻ⱬ☻♩ ⱴ♬ꜙ▪

ꜟ₉⁸JIS A 1481 -1╛ JIS A 1481 -2╩ ∆╢↓≤⁹ 
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 24  ─ ⌐ ╢ ♥◐☻♩  

 

 ↑ ─ ⅛╠ ╕≢─ ╣ JIS A 1481 2⌐╟╢  

 

  

ᵑ ᵒ ᵓ 

ᵑ ᵒ ᵓ 

ᵑ ᵒ ᵓ 

ᵑ ᵒ ᵓ 

 

 
 

 

 

 

⅝ ↑ ╩ ⅜

⌐⌂╢╟℮⌐ ⇔⁸

⅛╠∕╣∙╣ ╩

∆╢⁹ 

┼ ╩ ∆╢⁹ 

≢ ◘fi

ⱪꜟ─ ╩

╡ ⇔⁸ ה

∆╢⁹ 
ủ ╩⅞ ⇔≡  

 ─  

ủ ╩ ⇔≡ ה

⌐╟╢  

 

⇔√ ╩ ₁─♅

ꜗ♇◒ ⱳꜞ ⌐ ╣╢⁹ 

⌐ ╣√ ╩ ╕≤╘

⌐⇔≡♅ꜗ♇◒ ⱳꜞ ⌐ ╣╢⁹ 

 

 

2 

3 
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 ≡─ 3,000m2  

 

 

 

 

 

 

 

 

 

 

 

 

β │ 3,600m 2 

 

 

 

 ≡─ 3,000m2  

  

 
 

10cm
3

 

600  600  600  600  600  600  

 
 

10cm
3
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ⱨ꜡▪כ≢ ⅜ ⅛╣≡™╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≢ ⅜ ⅛╣≡™╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10 ⅜  

  

  

  

  

  

  

  

  

  

  

A 

B 

A 

B 

A 

B 

A 

B 

10cm
3

 

 

 

 

A  B  

 
 

 
 

10cm
3
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β ╩ ≤∆╢⁹ 

 

 

11 ⅜  

  

 
 

  

  

  

  

  

  

  

  

 
  

 
 

10cm
3
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─(4) ₈↓╣≤ ─ ╩ ∆╢ ₉≤│⁸₈ ─

─ ⌐≈™≡₉ 26 3 31  0331 31 ─₈ ─ ₉⌐ ∆

≢№╢⁹₆ 26 3 31  0331 31 ₇ 

╟ↄ ™╠╣╢ JIS A 1481 ╩ⱬכ☻≤⇔√ ─ ⌐≈™≡│⁸ 1.1 p. 7 ─

╒⅛⁸ ─(1) ≤(2) ─ ╡≢№╢⁹ 

 

(1)  ⌐ ╢ ─ ≤⇔≡│⁸ ─ ≤ ⌐≈™≡─

≤⁸ ⅜≥─ ╕╣≡™╢⅛╩ ∆╢ ⅜№╢⁹ ⅜ ≢│⁸

╩∕─ ─ 0.1 Ɽכ☿fi♩╩ ⅎ≡ ∆╢⅛ ⅛╩ ∆╢√╘─ ⁸

≤⇔≡ JIS A 1481 ⅛╠ ⌐╟╡ ∆╢⁹ 

JIS A 1481 ─ │⁸ ─Ᵽꜟ◒ ─▪☻ⱬ☻♩╩ ⌐ ≤

⌐╟╡ ∆╢ ╩ ⇔√ ISO22262- 1 2012─ ≢№╢⁹ ≤ │⁸

─ JIS A 1481 ─ ≤ ⌐ ⇔≡⅔╡⁸2014 ─ ≢⁸

│ ≤ ה ╩ ⇔√ ⌐╟╢ ─

⅛╠ ⌐ ≠™≡ ─ ╩ ∆╢ ⁹ │ ≢ ─

╩ ⇔⁸ ⌐ ∆╢ ─ %╩ ╘╢ ⁹ │⁸ISO22262- 2

2014─ ≢⁸ ⌐ ≤ ╩ ™√ ≢№╢⁹ 

 

(2)  25 ⌐ ₈ ⌂ ─ ─ ₉─ ≢

↕╣√ ⌐╟∫≡₈▪☻ⱬ☻♩ ⱴ♬ꜙ▪ꜟ₉ 1.00 ⅜ ↕╣⁸∕─

╙ ╩ ™⁸ │ 1.10 ⅜ ↕╣≡™╢⁹₈▪☻ⱬ☻♩ ⱴ♬ꜙ▪ꜟ₉│⁸∕

─ ⌐⅔™≡▪☻ⱬ☻♩─ ╩ ⌐ ∆╢√╘⌐⁸JIS A 1481 ╩ ™╢

⌐ ⇔™ ≤ ─ ⌐ ≠ↄⱡ►Ɫ►╩ ⅎ╢↓≤╩ ⌐ ⇔√╙─≢⁸

─ ╙ ↕╣≡™╢⁹ ⌐ ⇔≡│ ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ ה

─ ╙ ↕╣≡⅔╡⁸ ⅔╟┘ │ ⱴ♬ꜙ▪ꜟ─ ╩ ⌐

╩ ™⁸ ∆╢↓≤⅜ ╕⇔™⁹ 

 

 ( 3) ─ │ ─ ⅜ 80% ≤ ™⌐╙⅛⅛╦╠∏⁸ ─ ≢│▪⸗◘

▬♩ ⅜ ╩ ∆ ⅜№╢⅜⁸↓╣│⁸ ─ ⌐╟╡ ⇔√ SOx●☻≤

─ ⌐ ∆╢◌ꜟ◦►ⱶ╛♫♩ꜞ►ⱶ ⅜ ⇔≡ ⇔√ ♫♩ꜞ►ⱶ╛

◌ꜟ◦►ⱶ ─ ─ ⌐╟╡⁸ ⅛↑ ↄ⌂╢↓≤⅜ ≢№╡⁸

─ ≢ ⅜ ↕╣√ ⌐│⁸ ⌐ ─ │

╟╡╙ ™ ⅜№╢↓≤╩ ⇔⁸ ⌐ ∆╢ ⅜ ≢№╢⁹ 

 

ⱣכⱵ◐ꜙꜝ▬♩⌂≥─ ─  

(1) ⅝ ↑ⱣכⱵ◐ꜙꜝ▬♩─ │ JIS A 1481- 1─ │ JIS A 1481- 2≢

∆╢⁹JIS A 1481- 2│ ≢─ ─╖─ ≤⌂∫≡™╢⅜⁸ ⅎ≡

⌐╟╢ ─ ─ ╙ ℮↓≤⅜ ╕⇔™⁹ 

   JIS A 1481- 2≢│ ↑ⱣכⱵ◐ꜙꜝ▬♩⌐ ╕╣╢ ─ │ ≢
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∆╢↓≤⌐⌂∫≡™╢⅜⁸ ⌐ ⅎ╠╣√ │ 0.8% ≤↕╣≡⅔╡⁸∕╣ ⌐

⌐ ∆╢ ≤⇔≡ ⅜ ╕╣╢ │ 1% ─ ─√╘⁸ ╛

─Ⱨכ◒ ⅜ ⌐ ╦╣⌂⅛∫√ ⌐│ ⌐ №╡ ≤⇔≡ ↕

╣╢ ⅜№╢⁹ №╡ ≤⌂∫√ ⌐│ ה ≢ ╩ ∆

╢↓≤⅜ ╕⇔™⁹ №╡ ≢ ה ≢ ⅜ ≢⅝⌂⅛∫√

│⁸ ╛ ─Ⱨכ◒ ─ ⇔⅜ ≢№╢⁹ 

 

(2) ⱣכⱵ◐ꜙꜝ▬♩⌐ ≤⇔≡►▫fi♅ꜗ▬♩ ┘ꜞⱥ♥ꜝ▬♩⅜ ╕╣╢ ⅜№╢⁹

JIS A 1481- 1│↓╣╠╩ ∆╢↓≤⅜ ≢№╢⁹JIS A 1481- 2⁸JIS A 1481- 3≢│♩꜠

⸗ꜝ▬♩≤⇔≡ ↕╣╢⅜⁸↓╣╠╩ ∆╢√╘ ╘≡ ∆╢ │⌂ↄ⁸ ─

⌐╟╡►▫fi♅ꜗ▬♩ ┘ꜞⱥ♥ꜝ▬♩⅜ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫√ ⌐│⁸

⌐ ∂√┌ↄ ╩ ∏╢ ⅜№╢⁹₆ 21 12 28

1228 2 ₇ 

 

─ ─ ╛ │⁸ ─►▼Ⱪ◘▬♩ ₒ

ה ₓ ⌐╙ ↕╣≡™╢─≢ ⌐ ∂ ∆╢↓≤⁹ 

 

ה  

ừ ─ ─ ⌐≈™≡ 18 8 21  0821002  

ừⱣכⱵ◐ꜙꜝ▬♩⅜ ⅝ ↑╠╣√ ─ ─ ⌐ √∫≡─ ⌐≈™≡

21 12 28  1228 2  

ừ  ─ ⌐⅔↑╢ ∂╪┼─┌ↄ ⱴ♬ꜙ▪ꜟ

⁸ 21 4  

ừ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6 ה ⁸

26 6  

ừ₈ ─ ─ ≢─ ─ ┌ↄ ⌐ ∆╢ ─ ₉─ ⌐≈™

≡ 24 5 9  0509 10  

ừ ⌐⅔↑╢ ⌂▪☻ⱬ☻♩─ ™⌐ ∆╢ⱴ♬ꜙ▪ꜟ 2 ( )

⁸ 24 3  

ừ  ∂╪┼─┌ↄ ⱴ♬ꜙ▪ꜟ ⁸

24 12 22  

ừJIS A 1481- 1 3: 2014₈ ─▪☻ⱬ☻♩ 1 3 ₉ 

ừJIS T 8115 : 2010₈ ₉ 

ừISO 22262- 1: 2012₈ ─ Ί┌╠ Ί ┌╠ ─▪☻ⱬ☻♩─

┘ ₉ 

ừEPA/600/R- 93/116:1 993₈Method for the Determination of Asbestos in Bulk  Building 

Materials ₉ 

ừ 21   ─ ⌐ ╢ ♥◐☻

♩ ( ) ⁸ 22 3  

ừ 24  ─ ⌐ ╢ ♥◐☻♩ ( )
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⁸ 24 7  

ừ ה ∟ ▪☻ⱬ☻♩ ─▪☻ⱬ☻♩ ─ 50

⁸ 22 11  

ừ ה ה ∟ ▪☻ⱬ☻♩ PHAZIR ─ ≤

⌐≈™≡ 50 ⁸ 22 11  

ừ ה ה ▪☻ⱬ☻♩ ⌐⅔↑╢ⱨ▼▬◙כ≤ JIS ≤─ ⌐

≈™≡ 33 ⁸ 24 11  

ừ ─ ⁸ ⸗ꜟ♃ꜟ ╩ ╗⁹  

 http://www.mhlw.go.jp/new - info/kobetu/roudou/sekimen/mortar/index.html  

ừ ⌐╟╢₈ ₉ ꜝfi◒  

 http://www.jawe.or.jp/jigyou/seido - s/ishiwata/index.html ( )  

ừ ─ ─  

 https://www.jemca.or.jp/seminar/asbestos_tec/  

 https://www.jemca.or.jp/seminar/jemca_instructor/ ▬fi☻♩ꜝ◒♃כ  

 https://www.jemca.or.jp/analysis_top/asbestos_top/  

ừ 3 2 ⌐ ≠ↄ ⌐⅔↑╢  

 http://www.jawe.or.jp/jigyou/seido - s/ishiwata/index.html ( )  

ừ ─ ─ ┘ ⅜ ⌐┌ↄ ∆╢⅔∕╣⅜№╢ ⌐⅔↑╢

≢─ ─ ┌ↄ ⌐ ∆╢ ─ ─ ⌐≈™≡ 26 4 23  

0423 7  

ừ▪☻ⱬ☻♩ ⱴ♬ꜙ▪ꜟ 1.10 ⁸ 29  
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 ─ ┘   

⅛╠ ╕≢⌐ ∆╢ ─ ┘ │⁸ ─ ⅛╠

╕≢⌐ ╘╢≤↓╤⌐╟╢↓≤⁹  

│⁸ ─▪⅛╠◒╕≢─ ⌐≈™≡ ∆╢↓≤⁹ ⌐│⁸ ╛

╩ ∆╢↓≤≢⁸ ⇔√ ⅜ ╠⅛⌐⌂╢╟℮ ∆╢↓≤⅜ ╕⇔™↓≤⁹  

▪ ─   

▬ ─   

► ─ ⅛╠─ ─   

◄ ┘   

○ ─ ⌐╟╢ ╩ ∫√ │∕─ ╩ ╗   

◌ ┘   

◐ ╩ ⇔√   

◒ ∕─ ⌂   

─ ─℮∟⁸ ▪⁸◄⁸○⁸◌⁸◐ ┘◒⌐≈™≡⁸ ⌐ ∆╢

↓≤⁹ ⌐ √∫≡│⁸ ─╖⌂╠∏ ⌐╙ ⇔⁸ ╛∆™ ⌐ ∆

╢↓≤⁹  

─ ╩ ⇔√ ─ ⌐≈™≡│⁸ │ ⇔╩ ⌐ ⅎ ↑╢

↓≤⁹  

─ ⁸ ─ ⅜⌂™↓≤⅜ ╠⅛≤⌂∫√ ≢╙⁸ ⅛╠ ╕

≢⌐ ╘╢≤↓╤⌐╟╡⁸∕─ ╩ ⇔⁸ ⇔ ┘ ⅎ ↑╢↓≤⁹  

─ ╩ 40 ∆╢↓≤⁹ ┘ ─ ╙ ⌐ 40

∆╢↓≤⅜ ╕⇔™↓≤⁹ 

 

 

 

֘ ⁸ ֙ 

─ ⌐≈™≡│⁸ ─ ─╖≢⌂ↄ ╛ ╩ ™⁸ ─

⌐ ↑∆╢ ⁸ ⅜ ≡╙ ה ⅜╦⅛╢╟℮⌐ ∆╢⁹ ╛Ɽ♇

◐fi ≢ ⇔⌐ↄ™╙─│⁸ ≢─ ─ ⌐ ⅎ⁸ ╛ ╩ ╖ ╦∑

≡ ╩ ∆╢⁹ ⌐≈™≡╙ ─ ⌐ ⇔≡ ∆╢↓≤⅜

╕⇔™⁹ 

↓╣╠─ │⁸ ⌐ ⌐ ∂≡ ≢⅝╢╟℮⌐⁸ ⅎ ↑≡⅔ↄ↓≤⅜ ╘╠

╣╢⁹ 

 

֘ ֙ 

─(2)─ ─ ─ │⁸ к⌐ ∆⸗♦ꜟ ⅜№╢─≢
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≤∆╢↓≤⁹ 

╕√⁸ ⁸ ╛ ≢╙ ⅜ ↕╣≡⅔╡⁸↓╣╠ ⌐

╕≤╘≡ ∆╢↓≤╙ ≢№╢⁹ ∆═⅝ ⌂ ⅜ ╣⌂™╟℮ ∆╢≤≤╙

⌐⁸∕╣∙╣ ⅜ ⌂╢─≢⁸ ─ ─ ⅜∕╣∙╣ ╦╢╟℮ ─ ⌐│

⅜ ≤⌂╢⁹ л  

⌂⅔⁸ ≢ ╘⅜№╢ ⅜№╢─≢ ∆╢↓≤⁹ 

 

 

ה ─  

─ ─ ⌐≈™≡│⁸ ─ ─╒⅛⁸ ≢⁸ ─

⌐⅔™≡⁸ ─ ╛∆™ ⁸ ⌐ ╛∆™ ≤∆╢↓≤⅜ ↑╠╣≡™╢⁹

│⁸ ─╒⅛⁸ ≢ ↕╣≡™╢⁹₆ ⁸ 18

─ 17 ⁸ 16 ─ ⁸ 16 ─ 10₇ 

 

ה ─ ─  

╕√⁸ ⌐╟╡⁸ ┌ↄ ─ ⌐≈™≡⁸ ─

╖⌂╠∏ ┼ ∆╢√╘⌐ ─ ╛∆™ ⌐ ∆╢↓≤⅜ ╘╠╣≡™╢⁹

₆ 17 8 2  0802001 ₇ 

╕√⁸ ∂╪ ⌐ ∆╢ ⌐│⁸ ─ ╩ ⇔√

─ ⅜ ≢№╢⁹₆ 16 ─ ₇ 

 

֘ ֙ 

─ ⁸ ⅜⌂⅛∫√ ≢╙⁸ ─ ⁸ ↑⅜ ≢№╢⁹₆

⁸ 18 ─ 17 ₇ 

 

֘ ֙ 

│⁸ ╠⅜ ∆╢ ─ ─ ⅛╠⁸ ╩ ≤ 40

∆╢↓≤⅜ ≢№╢⁹ 

┘ ─ ╙ ⌐ ⇔ ╩ ⇔≡™╢↓≤⅛╠⁸ ⌐

╩ 40 ∆╢↓≤⅜ ╕⇔™⁹ 

 

ה  

ừ ─ ─ ╩ ℮⌐ √∫≡─ ┌ↄ ─ ─ ⌐≈™≡

17 8 2  0802001  

ừ ─ ─ ⌐⅔↑╢ ─ ⌐≈™≡ 24 2 13  

0213  

ừ₈ ─ ─ ≢─ ─ ┌ↄ ⌐ ∆╢ ─ ₉─ ⌐≈™

≡ 24 5 9  0509 10  
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ừ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6 ה ⁸

26 6  

ừ ─ ─ ┘ ⅜ ⌐┌ↄ ∆╢⅔∕╣⅜№╢ ⌐⅔↑╢

≢─ ─ ┌ↄ ⌐ ∆╢ ─ ─ ⌐≈™≡ 26 4 23  

0423 7   
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 ⅝ ↑╠╣√ ─ ⌐ ╢  

 ─  

 ⌐ ∆╢ ⅝ ↑╠╣√ ⇔ↄ│ ─ │

─ ∂ ╘ ⇔ↄ│ ™ ╖ ₈ ⅝ ↑╠╣√ ─ ₉≤™℮⁹ ─ ⌐

⅔↑╢ ⁸ ה╪∂ ─ ┘ ┘⌐ ─ ₈ ₉≤™℮⁹

─ │⁸ ─ ⅛╠ ╕≢⌐ ╘╢≤↓╤⌐╟╢↓≤⁹ 

─ ⅛╠─   

▪ ┘ ה╪∂ ─ ╩ ⅝ ∆╢↓≤⌐╟╡⁸ ─ ⅛╠

─ ╩ ™⁸ ─ ∂╪─ ┼─ ⅎ™╩ ∆╢↓≤⁹ ∆╢⌐ √∫≡

│⁸ │ ↕ 0.15 Ⱶꜞⱷכ♩ꜟ ─ⱪꜝ☻♅♇◒◦כ♩≢ ⌐ ╡⁸ │

↕ 0.08 Ⱶꜞⱷכ♩ꜟ ─ⱪꜝ☻♅♇◒◦כ♩≢ ╡⁸ ╡ ⇔ ╘ ≤⇔≡⁸

30⅛╠ 45☿fi♅ⱷכ♩ꜟ ╩ ∆╢↓≤⁹  

▬ ⌐≈™≡│⁸ ╩ ⌐ ≈√╘⁸ ⌐ ─⌂™ ╡ ↕ↄ ∆╢

↓≤⁹  

► ⅝ ↑╠╣√ ─ ─ ╩ ∆╢⌐ √∫≡│⁸ ⌐ ⇔√

─ ∂╪─ ╩ ∆╢√╘⁸ ─ ⌐⁸ ╩∆╢↓≤⁹  

╕√⁸ ⅝ ↑╠╣√ ─ ─ ╩ ∆╢⌐ √∫≡│⁸

⌐ ⇔≡ ─ ∂╪╩ ↕∑╢⅔∕╣⅜№╢√╘⁸ ─ ─ ⌐⁸

╩∆╢↓≤⁹  

◄ ⅝ ↑╠╣√ ─ ─ ╩ ∆╢ ⌐⁸ ⅜ ⌐⌂↕╣ ╣⅜⌂

™↓≤╩⁸ ─ ─ ⅝ ↑╠╣√ ─ ╩ ℮ ≡─ ┘

⌐ ┘ ⌐ ∫√ ≡─ⱪꜝ☻♅♇◒◦כ♩⌐≈™≡ ♃☻♥◒כ⸗☻┘

≢כ ∆╢↓≤⁹ 

 

 

 

₈ ∕╣ ─ ╩ ℮ ⅛╠ ∆╢ ₉≤│⁸ 6 ⌐

╘╠╣≡™╢ ≢⁸ ─ ╩ ℮ ╩ⱦ♬כ◦ꜟכ♩ ≢ ℮↓≤ ┘ ∂

ה╪ ╩ ™≡ ∆╢↓≤⌐╟╡⁸ ─ ∂╪⅜ ─ ⌐ ╣⌂™╟℮

⌐∆╢↓≤≢№╢↓≤⁹ 21 2 18 0218001  

 

╩ ℮ │⁸ ─ ⌐ ∂╢ ⅜⌂™⅛≥℮⅛ ⁸ ⌐

╟╡ ⌐ ⇔⁸ ⌐ ⅜ ∆╢↓≤─⌂™╟℮ ⌂ ╩ ∂╢ ⅜№╢⁹₆

18 7 25  0725002 ₇ 

 

─ ⌐ ≈  

  ₈ ─ ⅛╠─ ₉│ⱪꜝ☻♅♇◒◦כ♩ ≢ ∆╢↓≤⌐⌂╢⅜⁸ ⌐ ∆
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╟℮⌂ ⌐│ ⌐ ⅜ ╣╢↓≤╙ ↓╡ ╢⁹↓─╟℮⌐ ─ ⅛

╠ ∂╢ ─⅔∕╣╩ ⌐ ∆╢√╘⌐⁸ ⌐ ╩ ⇔ ⌐ ╩ ∂

≡⅔ↄ↓≤⅜ ≢№╢⁹↓╣╠─ ╩ ≢ ╩כ♃☻♥◒כ⸗☻⁸│⌐╢∆ ™

≡ ℮↓≤╙ ≢№╢⁹ 

ה (1)  ה ⌐⅔™≡│⁸♄◒♩ ⌐ ╩ ╘ ╖ ╩

⇔≡™╢ ⅜ ↄ ↑╠╣╢⁹↓─╟℮⌂ ≢│⁸ ─ ⌐ ™ ⅜ ╣

╢↓≤≤⌂╢√╘⁸ ⌐ ⅛╠ ⇔≡⅔ↄ↓≤╙ ≤⌂╢ 12│⁸ ╩

∆╢♄◒♩─ ⁹ 

 (2) ⌐ ∟⁸ ╛ ⅛╠─ ─ ה ╩ ∆╢⁹ ⅜

│ ∆╢╟℮≢№╣┌⁸ ∂╪⅜ ∆╢ ╣⅜№╢─≢⁸ ─ ה ╩ ← ╩

∂╢ ⅜№╢⁹ 

 

 ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014 

12 ♄◒♩⁸ ⅜ ╩ ⇔≡™╢ ─  

 

 

ה╪∂ (1)  ─ ♄◒♩≤ ─ⱪꜝ☻♅♇◒◦כ♩─ ╡ ™ │⁸ ─

⅜ ↕╣╢ ⁸♄◒♩≤ ─ ╡ ⱪכ♥╩™ ≢ ⌐ ←↓≤⁹ 

 (2) ─(1) ─▪ ₈ ╡ ⇔ ₉⌐≈™≡⁸ ⱪꜝ☻♅♇◒◦כ♩─ ╡

⇔ ─ⱳ◔♇♩│⁸ ╠⌐⇔≡ ─ ⌐ ⇔ ≢ⱪכ♥↑ ╘╢↓≤⁹↓─╟℮

⌂ ─ │⁸ ≡ ∂╪⅜ ╕╠⌂™╟℮⌐ ⌐ ╘≡⅔ↄ↓≤⁹  

 (3) ⌐ ∆╢ ╩ ∆╢ ⁸ ─ ≢│ ⌐╟╡ ∆╢

⅜№╢─≢⁸ ─ ≢ ≤ ∆╢ ─ ╩ ∂╢↓≤ ∕─ ⁸

(6) ▬⌐╟╢ ⁹ 

 

⅜ ⅝↑╣┌⁸ │ ↄ⌂╢⅜⁸ ─╟℮⌂ ⅛╠⁸≢⅝╢∞↑ ↕ↄ

∆╢ ⅜ ╕⇔™⁹ 

ה   ─ ╩ ⇔╛∆™ 

ה   ⅜ ↄ⌂╢↓≤⅛╠⁸ ─ ∂╪─ ꜞ☻◒⅜ ↄ⌂╢ 

ה   ─ ⁸ ∂╪ ⅜ ≤⌂╢ 

  √∞⇔⁸ ╩ ⌐⇔≡ ∆╢ │⁸ ≤∆╢ ─ ↑ ה ה

ה ─ ≢ ∆╢ ⅜ ∆╢⅔∕╣⅜№╢⁹↓─╟℮⌂ ⌐│⁸ ⌂
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╩ ∂╢ ⅜№╡⁸∕╣⅜ ⌂ ⌐│⁸╗⇔╤ ╩ ↕ↄ ⇔⌂™ ⅜

™ ╙№╢⁹™∏╣⌐∑╟⁸ ⌐ ∆ ⌐≡∕─ ╩ ⌐ ┘ ∆╢

↓≤⅜ ≤⌂╢⁹ 

 

─(1) ─► ₈ ⇔√ ₉⌐≈™≡⁸ ⌐ ⅜ ╕╣╢⅛≥℮

⅛╩ ≢│ ⅜≢⅝⌂™ ⌐│⁸ ⌐ ─ ╩ ∆╢ ⅜№╢⁹ 

 ╕√⁸ ⁸ ─ ⁸ ╩ ⇔⁸ ⌐ ∆╢⁹ 

Ἒ  

─ ─► ₈ ─ ⌐⁸ ╩∆╢↓≤₉⌐≈™≡ 

⅝ ↑╠╣√ ─ ─ ╩ ∆╢ │⁸ ⌐ ⇔≡™╢ ∂╪⅜

⇔⌂™╟℮⌐ ╩ ⌂∫≡⅛╠ ╩ ∆╢ ⅜№╢⁹ ⌐ ⌐

⇔≡™╢ ∂╪─ ╩ ™⁸ ─ ╩ ∆╢↓≤⁹ 

⌐ ⇔≡™╢ ∂╪⅜ ╩ ⇔≡™⌂↑╣┌⁸ ─ ≢ ∆╢ │

™⁹ 

⌐ ⇔≡™╢ ∂╪⅜ ╩ ⇔≡™⌂™ ╩ ∆╢ ⌐│⁸ ╩

⇔ ┘ ⅜ ≢⅝╢ ⅜ ≤⌂╢⁹ 

◘fiⱪꜞfi◓ │⁸ ⌐ ╛ ⌂∫√ ≢

⇔∕℮⌂ ╩ ┬↓≤⁹ 

╩ ⇔√╡⁸ √⌐ ╩ ∆╢ ⁸ ─ ╩ ∆╢╟℮⌂

╩ ℮ ⁸ ⌐ ∂╪ ⅜ ⇔≡™╢⅛ ⌂™ ⅛╠⁸ ─

⌐ ╩∆╢ ⅜№╢⁹√∞⇔⁸ ∆╢ ⅛╠ ∆╢ ⌐ ∂╪

⅜ ⇔≡⅔╠∏⁸ ⌐ ─ ⅜ ⇔≡™⌂™↓≤⅜ √ ⌐│⁸↓─

╡≢│⌂™⁹ 

 

⌐ ╛ ™─╙≤⁸ ♄◒♩ ╛ ה╪∂

♄◒♩≤ ⱪꜝ☻♅♇◒◦כ♩ ╡ ™ ┼─ ╩ ⌐⁸

⅜ ⌐⌂↕╣≡™╢⅛╩⁸ ה╪∂ ╩ כ♃☻♥◒כ⸗☻∑↕ ≢ ה

∆╢⁹ 

 

ה  

ừ ─ ⌐≈™≡ 17 3 18  0318003  

ừ ─ ─ ⌐⅔↑╢▪☻ⱬ☻♩┌ↄ ─ ⌐≈™≡ 18 7

25  0725001  

ừ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6 ה ⁸

26 6  
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 ⅝ ↑╠╣√ ─ ⌐ ╢  

 ─  

ה╪∂ ─   

▪ ⌐╟╡ ↑√ ⌐│╤ ∂╪ ─ ה╪∂ ╩ ⇔⁸ ⅝

↑╠╣√ ─ ─ ⌐ ™ ⇔√ ─ ∂╪╩ ∆╢≤≤╙⌐⁸

─ ┘ ─ ╩ ℮↓≤⁹  

ה╪∂ ▬ │⁸ ⌐ⱨ▫ꜟ♃ ⱨ▫ꜟ♃⁸ ⱨ▫ꜟ♃ ┘HEPAⱨ▫ꜟ

♃ ╩ ╖ ╪∞╙─≤∆╢≤≤╙⌐⁸ ─ ─ ─ ╩ ⌐

∆╢ ╩ ∆╢╙─≤∆╢↓≤⁹  

ה╪∂ ► │⁸ ─ ╩ ⇔⁸ ╟ↄ ─ ╩ ≢⅝╢╟

℮ ⌂ ╡ ≤ ─ ⌐ ∆╢↓≤⁹╕√⁸ ─ ╩ ⌐ ≡╢

⅜№╢ ⌐│⁸ ♄◒♩╩ ⇔≡ ⌐ ⅜⌂↕╣╢╟℮⌐∆╢↓≤⁹ 

 

 

 

₈ ה╪∂ ₉│⁸ 6 ⌐ ╘╠╣≡™╢ ≢⁸ ⅛╠ ↕╣╢

⅜ ↕╣≡™╢ ⅜№╡⁸∕─√╘─ ⌂ ∂╪ ≤⇔≡│⁸

Z8122 ⌐ ╘≡™╢ HEPAⱨ▫ꜟ♃╩ ↑╢ ⅜№╢↓≤⁹╕√⁸ ─ ∕─

⌂≤⅝⁸ ⅜ ⌐ ≢⅝╢ ⌐№╢⅛ ∆╢ ⅜№╢↓≤⁹╕√⁸ ה╪∂

│ ↕╣√ ╩ ≢⅝╢ ─╙─╩ ∆╢ ⅜№╡⁸ ─

⌐╟∫≡│ ─ ה╪∂ ╩ ∆╢ ⅜№╢↓≤⁹ 21 2 18 

0218001  

 

─ ─ ⌐ ה╪∂ ╩ ∆╢↓≤⁸ ╩ ⌐ ≈↓≤

⅜ ≠↑╠╣≡™╢⁹₆ 21 2 18  0218001 ₇ 

ה╪∂   │⁸ ה ⱨ▫ꜟ♃ ─ ∂╪ ╩ ←√╘⁸ ≤⇔≡

↕╣√ ⌐ ∆╢↓≤⁹ ⅜ ↄ ∆╢☻Ɑכ☻⅜ ≢⅝⌂™ │⁸ ה

ⱨ▫ꜟ♃⅜ ≢⅝╢ ╩√≡⁸ ⌐ ∆╢↓≤⁹ 

ה╪∂   ─ │⁸ ─ ─ ╩ 1 ⌐ 4 ≢⅝╢╟℮

╩ ∆╢⁹⌂⅔⁸ ♄◒♩⅜ ™ ⁸ ⅜╡⅜ ™ ⁸ ♄◒♩─ ⌐╟╢

╩ ⇔≡ ╩ ⇔⁸ ⌂ ⅜ ↕╣╢╟℮ ╩ ∆╢ ⅜

№╢⁹ │⁸- 2 - 5Pa─ ≤∆╢↓≤╩ ≤⇔⁸↓╣⅜ ≢⅝╢╟℮⌂

─ ה╪∂ ╩ ∆╢↓≤⁹⌂⅔⁸ ─ ⌐≈™≡│⁸

♪ꜝⱨ♩ ⌐ ⇔≡ ╩ ∆╢ ⅜№╢⁹╕√⁸ ─ ─ ⌐╟

∫≡│⁸ ─♩כ◦ ╙ ⌐ ∂ ℮↓≤⁹ 

 

 ─ × ↕ m3 60 ÷4  

ה╪∂ ╡─ m3/  
β ֕  
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   β → 

 

↕╣√ ╠⅛fiכ♂כ▫♥ꜞꜙ◐☿⁸│≢ ╩ ╡ ╣⁸ ה╪∂ ⌐╟

╡ ⇔√ ╩ ∆╢⁹∕─√╘⁸ ה╪∂ כ♂כ▫♥ꜞꜙ◐☿↑∞╢⅝≢│

fi─ ⌐ ⇔⁸ ≢ ─ ╕╡╩ ∂↕∑⌂™╟℮⌐ ∆╢⁹ ─

⅛╠ ─ ╕╡⅜ ∂╢ ╣⅜№╢ │⁸ ה╪∂ ╩ ∆╢⅛⁸ ♄◒

♩╩ ™≡ ╕╡ ─ ╩ ∆╢ ─ ╩ ∂╢↓≤⅜ ≤⌂╢⁹⌂⅔⁸ ה╪∂

13 ⁸ ╩ ⁸כ♃☻♥◒כ⸗☻∑↕ ⅝ ⇔ ≢☿◐ꜙꜞ

fiכ♂כ▫♥ ┘ ─ ─ ╣╩ ∆╢↓≤⅜ ≢№╢⁹ 

ה╪∂   ⅛╠ⱦ♬כꜟ♄◒♩╩ ⇔≡ ╩ ℮ ⌐⁸♄◒♩╩└╙≢≈╡ →

≡ ⅎ╢≤ ⅛╠ ╣ ⅜∫≡ ⅜ ⇔⁸ ⌂ ⅜≢⅝⌂™ ⅜№╢─

≢⁸ ⅎ│▪ꜟⱵ♄◒♩ ─ ─ ─ ⅎ ╩ ⇔≡⁸ ╣ ⅜╠⌂™╟℮⌐∆╢↓≤

14 ⁹₆ 24 10 25  1025 2 ₇ 

 

 

ה╪∂ 13  

 

14 ⱦ♬כꜟ♄◒♩─ ⅜╡ ⌐  

    ─ ⅎ ▪ꜟⱵ ♄◒♩ ╩ⱦ♬כ 

    ꜟ♄◒♩⌐ ⌡≡ ⇔√  
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15 ⱦ♬כꜟ♄◒♩─ ╩ ─ ⅎ ▪ꜟⱵ ♄◒♩ ╩ ⌡≡ ⇔√  

 

 

ה╪∂   ⅛╠ⱦ♬כꜟ♄◒♩╩ ⇔≡ ╩ ℮ ⌐⁸ⱦ♬כꜟ♄◒♩─

─Ᵽ♃≈⅝╩ ⅎ╢√╘⌐ⱦ♬כꜟ♄◒♩─ ╩ ⇔⁸ ─√╘─ ╡ ╖╩ ╣

≡ ∆╢⌂≥─ ⅜№╢ 15 ה ⁹⇔⅛⇔⁸↓─ ≢│ ה╪∂

─ ─ ⅝⌂ ⅜ ╘╠╣⁸1 ⌐ 4 ─ ⅜ ↕╣╢╟℮⌐ ⇔≡

⇔√ ≢│ ≤⌂╡⁸ ⌂ ╛ ─ ⅜ ≤⌂╢⅔∕╣⅜№╢√╘⁸ ∆

═⅝≢│⌂™⁹↓─╟℮⌂ ⁸ 15 ה ─╟℮⌐⁸ ─ ⅎ ▪ꜟⱵ ♄◒♩ ╩

ⱦ♬כꜟ♄◒♩⌐ ⌡≡ ∆╢↓≤⌐╟╡⁸ⱦ♬כꜟ♄◒♩─ ╩ ∆╢↓≤⌂ↄ⁸

Ᵽ♃≈⅝╩ ⅎ╢ ⅜№╢⁹ 

⅜ ⌐ ∫≡ ⇔≡ ╦╣╢ ⌐│⁸ ─ ⁸ ה╪∂

╩ ⇔√ ⁸ⱦ♬כꜟ♄◒♩─ ⅛╠─ ─ ⌐╟╡ ─ ∂╪⅜♄◒

♩ ⌐ ⅝ ╕╣√╡⁸ ⅜ ⌐ ⇔⁸ ⅜ ↕╣╢ ⅜№╢√╘⁸

─ ╩ⱪꜝ☻♅♇◒◦כ♩ ≢ ™≢⅔ↄ↓≤⁹ 

 

⅜ ╕╣╢ ⇔√ ╛ ⁸ ─ ≢⁸ ⌐

⅔↑╢ ─ ≢ ⅜ ∂╢ │₈ ⌐⅔↑╢ ₉

р ╩ ∆╢↓≤⁹ 

 

ה  

ừ ─ ╩ ∆╢ ─ ⌐≈™≡ 21 2 18  

0218001  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 24 10 25  

1025 2  

ừ  ─ ⌐⅔↑╢ ∂╪┼─┌ↄ ⱴ♬ꜙ▪ꜟ

⁸ 21 4  

ừ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6 ה ⁸

26 6  
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 ⅝ ↑╠╣√ ─ ⌐ ╢  

 ─  

┘ ─   

▪ ⌐≈™≡│⁸ ─ ▪ ┘ ▬ ╩ ∆╢↓≤⁹ ⌐ √∫≡│⁸

⅜ ⅛╠ ∆╢≤⅝⌐⁸ ⁸ ▪ ┘ ▬ ╩↓╣╠─ ⌐ ∆╢╟℮

⌐ ™⌐ ↕∑╢↓≤⁹╕√⁸ ⅛╠─ ⌐│ ™╩≈↑╢↓≤⁹  

▪ ◄▪◦ꜗ꞉כ ╩ ⅎ√   

▬   

▬ ┘℮⅜™─≢⅝╢ ┘⌐ ─√╘─ ╩ ⌐ ↑╢↓≤⁹  

┼─ ─ ⌂   

▪ ┼─ ⌐ √∫≡│⁸ ─ ─ ™╩ ∆╢ ╩

⌐≤≥╘╢↓≤⁹╕√⁸ ⇔√ ─ ⌐ ה╪∂ ─ ╩ ╣╢√╘

⌐ ∆╢⌐ √∫≡│⁸ ⅜ ≤⌂∫≡™⌂™↓≤⅛╠⁸ ⌐ ∆╢↓≤⁹  

▬ ⅛╠─ ⌐ √∫≡│⁸ ⌐ ⇔√ ─ ∂╪╩ ⌐ ┘ ↕

⌂™╟℮⁸ ▪ ▪ ─ ≢─ ╩ ⌐ ℮↓≤⁹╕√⁸ ⌐

≠⅝ ╩ ╘╢ ⌐│⁸ ╩ ⌐ ℮↓≤⅜≢⅝╢ ╩ ≢⅝╢╟

℮⁸ ─ ┘ ╩ ╘╢↓≤⁹ 

 

 

 

⌐ ┘ ╩ ↕∑√ ≢╙⁸ ╩ ∫√ ─ ≢

╩ ╡ ℮ ╩ ⅜ ∫≡™╢ │⁸ │⁸ ⌐ ⇔√ ─

┘ ╩ ∆╢↓≤│ ≢│⌂™√╘⁸ ⌐ ↕∑╢√╘⌐⁸

31 ⌐ ≠ↄ ┘ │⁸ ⌐ ⇔√ ┘ ≤│ ⌐ ↑╢

⅜№╢↓≤⁹ 26 4 23 0423 6  

 

₈ ₉≤│⁸◦ꜗ꞉כ ╩כ꞉ꜗ◦כ▪◄ ╗⁹ ─ ⌐ ⇔√ ╩ ℮√╘

─ ╩ ⅎ√ ╩ ℮√╘─ ╩™℮↓≤⁹ 26 4 23 0423 6  

 

₈ ₉≤│⁸ ╩ ℮√╘─ ╩™™⁸ ─ ≤ ─ ≤╩ ⇔≡

⅔ↄ↓≤⅜≢⅝╢╙─≢№╢↓≤⁹ 26 4 23 0423 6  

 

│⁸ 16⌐ ∆╟℮⌂◄▪◦ꜗ꞉כ ╩ ⅎ√ ┘ ╩ ⇔√

≤⇔⁸↓╣╠╩ fi│⁸כ♂כ▫♥ꜞꜙ◐☿fi≤™℮⁹כ♂כ▫♥ꜞꜙ◐☿≡⇔ ─ ╡

╛ ─ ─ ─ ∂╪ ╩ ∆╢√╘─╙─≢№╡⁸∕─ ™ │⁸ 16⌐╟

╢⁹ 
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⌐ fiכ♂כ▫♥ꜞꜙ◐☿ ╩ ∆╢ │⁸ ⅝ ╖⁸ ⅝ ⇔⌐╟╢

┼─ ─√╘⁸ ╡ ─ ™─ⱪꜝ☻♅♇◒◦כ♩│ ╟╡╙ ╩♩כ◦╢№─╖

∆╢⅛⁸☺♇Ɽכ ╩ ™≡ ≢⅝╢ ≤∆╢↓≤⁹ 

 

(3) ─▬ ₈ ┘℮⅜™─≢⅝╢ ⌂╠┘⌐ ─√╘─ ₉

fiכ♂כ▫♥ꜞꜙ◐☿⁸│ ⌐ ↑╢ ≤│ ⌐ ↑╢ ⅜№╢⁹₆ 21 2

18  0218001 ₇ 

 

│ ─ ╩ ∆╢⁹ ⌐⅔™≡ ⁸ (JIS T 8115 2010

─ ∂╪ ♃▬ⱪ │ ─╙─╩ ∆╢

↓≤)⌐ ⇔≡™╢ ╩HEPAⱨ▫ꜟ♃ ⅝─ ╛ ╣ ≢ ╡ ⅝⁸

╩ ⇔⁸ ⇔√ │ ∆╢⁹ ⌐⅔™≡ ╩ ⇔√╕╕⁸◄▪

◦ꜗ꞉כ≢ ╩ ↕∑⌂⅜╠ 30 ∆╢⁹ 

  ─ ▬─₈ ╩ ⌐ ℮↓≤⅜≢⅝╢ ╩ ∆╢₉≤│⁸

⌐⅔↑╢ ─ │ ─ ⅛╠⁸ ─ ─ ⌐ ╢╕≢─ ⌐⁸ ⌐⅔↑

╢ ⌐ ⇔√ ⅜ ⌐ ⇔√ ╩ ⌐ ™ ≤⇔⁸ ⅜ ∆

╢↓≤⅜≢⅝╢ ⌂ ╩ ∆╢↓≤╩™℮↓≤⁹₆ 26 4 23 0423 7

₇ 

 

 

  



 

49 

 

 

 

 

 

 

 

 

 

 

 

fiכ♂כ▫♥ꜞꜙ◐☿ 16 ─  

 

 

⇔√ ─ ⌐ ╩ ⌐⇔≡⅛╠ ⅜ ≢⅝╢╟℮⌐⁸ ה╪∂

─ ☻▬♇♅│ ⌐ ∆╢↓≤⁹ 

 

ה  

ừ ─ ╩ ∆╢ ─ ⌐≈™≡ 21 2 18  

0218001  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 9 ▪

☻ⱬ☻♩ ─ ╩ ╕ⅎ 25 1 7  0107 2  

ừ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6 ה ⁸

26 6  

ừ ─ ─ ┘ ⅜ ⌐┌ↄ ∆╢⅔∕╣⅜№╢ ⌐⅔↑╢

≢─ ─ ┌ↄ ⌐ ∆╢ ─ ─ ⌐≈™≡ 26 4 23  

0423 7  
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 ⅝ ↑╠╣√ ─ ⌐ ╢  

 ─  

  

⅝ ↑╠╣√ ─ ⌐ √∫≡│⁸ ─ ⌐ ∆╢ │

⌐ ╩ ⇔ ∆╢ ∂╪─ ╩ ∆╢↓≤⅜≢⅝╢ ∂╪

╩ ∆╢↓≤⌐╟╡ ╩ ⌂ ─╙─≤⇔⁸ ─ ─ ∂╪─

╩ │ ∆╢↓≤⁹  

∕─   

▪ ⅜ ─ ╩ ↑⁸ ─ ∂╪⅜ ∆╢⅔∕╣⅜№╢ ⌐│⁸

⁸ ╩ ∆╢ ─ ╩ ∂╢↓≤⁹  

▬ ≢─ ╩ ⅛≈ ⌐ ™⁸ ┼─ ─ ∂╪─ ⅎ™─

╩ ∏╢≤≤╙⌐ ⅝ ↑╠╣√ ─ ─ ╣╩ ←√╘⁸ ─ ≢

│ ╩ ∆╢↓≤⁹ 

 

 

 

∂╪ ╩ ⇔⁸ ⅝ ↑ ─ ╕≢ ⌐ ⇔√ ⌐ ╩ ∆╢⁹

⌐ ∂≡⁸ ╩ ™≡ ⇔≡™╢↓≤╩ ∆╢⁹ 

  ⅝ ↑╠╣√ ─ ⌐╟╡ ⇔⌐ↄ™ ╙№╢⁹∕─╟℮⌂ ⌐│⁸

─ ∂╪ ─√╘⁸ ⌐╙ ╩ ℮↓≤⁹╕√⁸ ⌐ ∂

≡ ∂╪ ─ ╩ ™⁸ ⇔≡™╢ ∂╪─ ╩ ↕∑╢⁹ 

 

  β ∂╪ ≤ ∂╪  

    ∂╪ │⁸ ↑ ─ ⌐ ⇔⁸ ╩ ↕∑⁸

⌐ ∂╪ ╩ ↕∑╢╙─⁹ ⌐ ═≡⁸ ─ ╩ ╠⇔⁸ ↑ ⅜

⇔╛∆™╙─≤⌂∫≡™╢⁹ ─ ─ ─√╘⌐ ∆╢╒⅛⁸

─ ∂╪─ ─√╘⌐ ∆╢⁹╕√⁸ ⇔√ ─ ─√

╘⌐ ∆╢⁹ 

    ∂╪ │⁸ ⌐ ╩ ⇔ ∆╢ ∂╪─ ╩ ∆╢√╘─

╙─⁹ ↑ ╩ ⇔√ ─ ⌐ ↑≡ ⅛╠─ ∂╪ ╩ ∆

╢╒⅛⁸ ╩♩כ◦ ∆╢ ⌐ ⇔≡™╢ ∂╪╩ ∆╢√╘⌐ ∆╢⁹

╕√⁸ ≢ ⇔√ ─ ⌐№√∫≡│⁸ ⇔≡™╢ ╩ ╣►◄

☻ ≢┤⅝ ∫√─∟⁸ ∂╪ ╩ ⇔ ∆╢ ∂╪─ ╩ ∆╢⁹ 

 

╩ ⌐ ⇔≡ ∆╢ ⁸ ─ ╩ ↑⁸ ⅛╠─ ╖⁸ ⅝ ⇔╛⁸

─♩כ◦ ⇔ ⇔ ⅜ ∂⁸ ─ ⁸ ⅛╠ ─ ∂╪⅜ ∆╢
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╣⅜№╢⁹∕─√╘⁸ ה╪∂ │ ⌂ ⌐╟╢ ╩ ↑≡╙ ─ ╩

⌐ ≡╢╟℮⁸ ╩ ∫≡ ╩ ∆╢ ⅜№╢⁹ 

⌐ ╛ ⌐⁸↓─╟℮⌂ ⅜ ≤⌂╢ ⅜ ↄ ↑╠╣

╢⁹∕─ ⌐│⁸ ─╟℮⌂ ⅜ ⅎ╠╣╢⁹ 

 

ᵑ ♩♇▼☺כ♃כ◊►╛ ≢ ∆╢ ⁸ ─ ⅜ ↄ⌂╡ ─

⌐╟╢ ה╪∂ ─ ≢│⁸ ╩ ≢⅝⌂™ ≤⌂╢ ╣⅜№╢ ⅛

╠⁸- 20 - 40Pa ╩ ⌐ ≢⅝╢ ⅜№╢ ה╪∂ ─ ≤∆╢↓

≤⁹╕√⁸ ⌐╟╢ ╖╩ │fiכ♂כ▫♥ꜞꜙ◐☿╘√╢∆ ╩ ─◄▪

כ♫☻□ⱶ╛ⱨכꜟכ꞉ꜗ◦כ ⅝ⱪꜝ☻♅♇◒◦⁸≤⌂╢∆⌐♩כ ⌂ ╩ ∆

╢↓≤⁹ ᵑ  

∕─ ─╠⅛fiכ♂▫♥ꜞꜙ◐☿⁸ ⅜ ⌂ↄ⌂╢√╘⁸ⱪ♇◦ꜙⱪꜟ ⅜ ⌂ⅎ

╢╟℮⁸ ה╪∂ ≤ ─ ⌐ כ♃♇ꜗ◦ ─ ╩ ⇔√

╩ ↑╢↓≤⁹ 

 

m2   m3/ ÷ m/ ÷ 60  

 

─ ╩ ⌐ ≡╢╟℮ ─ ╩ 40Pa≤⇔√ ⁸ │ 8

╩ ∆╢ ⅜№╢⁹√∞⇔⁸ ⁸ ⌐ ⌐ ∆╢ ⅜ ⇔√

╩ ⅎ╢ ⌐│⁸ ⅜ ≤⌂╡ ─ ∂╪⅜ ∆╢ ╣⅜№╢

√╘⁸ ╩ ∆╢↓≤⁹ 

 ᵑ 
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ᵒ ה ─ ╩ ⌂℮ │⁸ ╩♩כ◦ ⌐ ⇔≡ ∆╢≤ ─

╩ ↑╢↓≤≤⌂╢─≢⁸ ⱤⱠꜟ╛ ♩כ◦ ╩ ─♩כ◦ ⌐ ⇔⁸

⅜ √╠⌂™ ⌐∆╢⁹╕√⁸ ─┼fiכ♂כ▫♥ꜞꜙ◐☿╢╟⌐ ╖╩ ∆

fiכ♂כ▫♥ꜞꜙ◐☿⁸⌐╘√╢ ╩ⱤⱠꜟ╛◦כ♩ ≢ ™⁸ כ▫♥ꜞꜙ◐☿⅜

⌐fiכ♂ ╕╣⌂™╟℮⌂ ╩ ∆╢⁹ ᵒ  

fiכ♂כ▫♥ꜞꜙ◐☿⁸⌐╠↕ ╡ ⌐ⱨ□☻♫כ ⅝ⱪꜝ☻♅♇◒◦כ♩╩ ⇔⁸ⱨ

─כ♫☻□ ≢ ╩ ∆╢⁹ ה╪∂ │⁸ ─ ⅛╠ ╘╠╣╢

╩ ∆╢↓≤⁹ ┘ │⁸ ⅜- 2 - 5Pa⌐⌂╢╟℮⌐⁸ ─ ─

⌐№╦∑ⱨ□☻♫כ ⅝ⱪꜝ☻♅♇◒◦כ♩─ⱨ□☻♫כ╩ ⇔√╡⁸ ה╪∂

─ ╩ ∆╢⁹√∞⇔⁸ ⌐ ─ ≢ ─ ⅜ ⌂™

⌐│⁸ ╩ ∆╢↓≤⁹ 

 ᵒ 

 

│⁸ ≢ ⌐ ─ ╩ ↑╛∆™√╘⁸ ╛ ─ ─

╩ ↑╛∆™ ≢│⁸ ─♩כ◦ ╩ Ⱡ♇♩≢ ∆╢ ─

╩ ⌐ ∂≡ ℮↓≤⁹╕√⁸ ≤⇔≡│⁸ ─╟℮⌐ ⱤⱠꜟ╩

∆╢↓≤╙ ≢№╢⁹√∞⇔⁸ ⱤⱠꜟ╩ ∆╢ │⁸ ╩ ∆╢ ⅛╠

ⱤⱠꜟ╩ ∆╢↓≤⅜ ≤⌂╢⁹⌂⅔⁸ ╩ ⇔√ ≢╙⁸ ─

⌐╟╡ ⌐ ╩ ∆╢ │⁸ ⅜ ⇔≡╙ ─ ∂╪⅜ ⇔⌂

™╟℮⁸ ─ ╩ ⌐ ℮↓≤⁹ 

╕√⁸ ─ ⌐│⁸ ╕∫≡™√ ⅜╕≤╘≡ ∆╢↓≤≢∏™ ⅜

⇔⁸ ⅛╠ ─ ∂╪⅜ ⇔ ↕╣╢↓≤⅜№╢⁹∕─√╘⁸ ≢│

─ ∂╪⅜ ╩ ─fiכ♂כ▫♥ꜞꜙ◐☿℮⁸╟™⌂∑↕∂ ╩ ╘√

─ ⅜ ≤⌂╢⁹ 
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 ⱤⱠꜟ ⱤⱠꜟ  

 Ⱡ♇♩⌐╟╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

(6) ─▬ ₈ ╩ ₉⌐≈™≡⁸ ─ ─ ⅜ ≢⅝╢

─ ╩ ∆╢↓≤⁹₆ 24 5 9  0509 10 ₇ 

 

◘fi♪Ⱪꜝ☻♩ │ ∂╪─ ⅜ ↄ⁸╕√⁸ ╩ ↕∑╢╙─≢№╢↓≤⅛

╠ ─ ≢│ ⇔⌂™↓≤⁹ 
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ה  

ừ ─ ─ ⌐⅔↑╢▪☻ⱬ☻♩┌ↄ ─ ⌐≈™≡ 18 7

25  0725001  

ừ₈ ─ ─ ≢─ ─ ┌ↄ ⌐ ∆╢ ─ ₉─ ⌐≈™

≡ 24 5 9  0509 10  

ừ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6 ה ⁸

26 6  
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 ⅝ ↑╠╣√ ─ ⌐ ╢  

ה╪∂  ─ ─ ⁸  

⌐ ∆╢ ה╪∂ ─ ™⌐≈™≡│⁸ ─ ⅛╠

╕≢⌐ ╘╢≤↓╤⌐╟╢↓≤⁹  

⅝ ↑╠╣√ ─ ─ ╩ ∆╢ ⌐⁸ ה╪∂ ╩ ↕∑⁸

⌐ ∆╢↓≤ ┘ ∂╪╩ ╣⌂ↄ ∆╢↓≤╩ ∆╢↓≤⁹ 

⌐⅔™≡ ╘≡⁸ ⅝ ↑╠╣√ ─ ─ ╩ ℮ ⌐│⁸

╩ ⇔√ ╛⅛⌐⁸ ה╪∂ ─ ⅛╠─ ─ ⅎ™─ ╩

∆╢↓≤⁹ 

∕─ ─ ╩ ∆╢ ⌐⁸ ה╪∂ ╩ ↕∑⁸ ⅜ ⌐ √╣≡™

╢↓≤╩ ∆╢↓≤⁹ 

┘ ─╒⅛⁸ ה╪∂ ─ ⌐╟╡⁸ ─ ┘ ─

⅜ ⌐ ╦╣≡™╢↓≤ ┘ ה╪∂ ╩ ∫≡ ─ ∂╪─ ⅎ™

⅜ ∂⌂™↓≤⌐≈™≡⁸ ⌐ ╩ ℮↓≤⁹  

─ ┘ ─ ⅜ ⌐⌂↕╣≡™╢⅛╩ ∆╢⌐ √∫≡│⁸

ה╪∂ ╩ ↕∑√ ≢⁸ ┼─ כ♃☻♥◒כ⸗☻⁸≢ ⇔ↄ│

™╦╝╢ⱴⱡⱷ℮⁹™╩כ♃כ │↓╣⌐ ∆╢ ⌐╟╡ ∆╢↓≤⁹ 

⇔ↄ│ ─ │ ─ ⌐ √∫≡│⁸ ה╪∂ ─

≢⁸ ∂╪ ™╦╝╢♦☺♃ꜟ ∂╪ ╩™℮⁹ ⁸

™╦╝╢ꜞ▪ꜟ♃▬ⱶ⸗♬♃℮⁹™╩כ │↓╣╠≤ ⌐ ─ ∂╪ ╩

⌐ ≢⅝╢╙─╩ ∆╢↓≤⁹  

ה╪∂ ─ ╩ ⌐ ℮↓≤⁹╕√⁸ ⁸ⱨ▫ꜟ♃ ╩

⇔√ ⌐│⁸ ┘∕─ ⁸ ┘⌐ ╩ ∆╢↓≤⁹  

⅛╠ ─ ⁸ ─ ─ ┘ ─ │⁸ ה╪∂

─ ™ ┘ ⌐╟╢ ─ ⌐ ⇔≡⁸ ┘ ╩ ∆╢ ⅜

℮↓≤⁹  

─ │ ⅜ ⌐ √╣≡™⌂™ ╛ ─ ┼─ ─

∂╪─ ⅎ™⅜ ↕╣√≤⅝│⁸ ∟⌐ ⅝ ↑╠╣√ ─ ─ ╩ ⇔⁸

ⅎ™ ─ ⌐≈™≡⁸ ⱨ□fi ⅝ ┘ ╩ ⇔√

─ ─ ∟ ╡╩ ⇔⁸ ה╪∂ ─ │ ∕─ ─ ⌂ ╩ ∏

╢↓≤⁹ 

⅝ ↑╠╣√ ─ ─ ╩ ⇔⁸ ה╪∂ ╩ ↕∑╢

⌐ √∫≡│⁸ ⌐ ∆╢ ─ ∂╪⅜ ⅛╠ ┼ ⅎ™⇔⌂™╟℮⁸

╛╗╩ ⌂™ ╩ ⅝⁸ ╩ ↕∑ ∂╪╩ ℮

↓≤⁹ 
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─ 1 ─₈ ∂╪⅜ ╣⌂ↄ ∆╢↓≤╩ ∆╢₉≤│⁸ ─

⌐ →╢ ╩ ⇔≡⁸ ─♄◒♩ ─ ╩ ⇔⁸ ∂╪⅜ ↕╣⌂™↓

≤⁸ │ ⌐ ה╪∂ ╩ ↕∑⁸ ─♄◒♩ ─ ∂╪ ⅜

╕≢ ⅜∫≡ ⇔√↓≤╩ ─℮ⅎ⁸ כ♃☻♥◒כ⸗☻≢ ⌐╟╡ ∂╪╩

↕∑⁸ ─♄◒♩ ─ ∂╪ ⅜ ∂╪ ≤ ⇔≡ ⇔⌂™↓≤╩ ∆

╢ ⅜№╢↓≤⁹₆ 26 4 23 0423 7 ₇ 

  ⌂ │ ─ ⌐ ∫≡ ∆╢⁹ 

 ₒ ☻♥♇ⱪₓ 

(1) ⌐ ה╪∂ ╩ ⁸ ה╪∂ ─ ⅛╠ 2 3m ─ ↕

─ⱦ♬כꜟ♄◒♩╩ ⇔⁸ⱦ♬כꜟ♄◒♩─ ⅛╠ 60cm ─▪ꜟⱵ ─♄◒♩

╩ ⌡╢⁹β1 ▪ꜟⱵ ♄◒♩─ ⅛╠ 40cm ─ ≢⁸♄◒♩ ─ ╩ ╕√│

─◦ꜞ◖fi♅ꜙכⱩ β2 ⌐╟∫≡ ⱳfiⱪ ─ ∂╪ ♦☺♃ꜟ

∂╪ β3 ╕√│Ɽכ♥▫◒ꜟ◌►fi♃כ⌐ ∆╢⁹ 

β1 ה╪∂ ⅛╠─ⱦ♬כꜟ♄◒♩ ╡ ↑ ⌐ ⌐♩כ◦ ♄◒♩ ⱤⱠꜟ╩ ╖

╪≢ ∆╢≤ ≢№╢⁹ 

β2 ⌐╟╢ ∂╪─ ╩  Ⱪכꜙ♅─╘√←

   β3 ∂╪ ⌐│ⱨ□fi ─╙─≤ ⱳfiⱪ ─╙─⅜№╡⁸™∏╣╙ ∆╢↓≤

│ ≢№╢⅜⁸ⱨ□fi ─╙─│⁸ ─ ≢│ⱨ□fi⌐⅛⅛╢ ⅜ 1Pa ≢№╢⅜⁸

ה╪∂ ─ ╩ ⇔√ ⌐│ 50Pa ─ ⅜⅛⅛╢√╘⁸ⱨ□fi─ ⅜ ∂╢

⅜№╢⁹∕─√╘⁸ ─ ≢─ ─ ⅜ 50Pa ─ ⱳfiⱪ ─╙─╩ ∆╢⁹ 

(2) ה╪∂  ╩ ⇔√ ≢ ∂╪ ─ ╩ ⇔⁸10 ⇔√ ⁸

∂╪ ╩ ∆╢⁹↓─ ─ ╩ ≤∆╢⁹ 

(3) ∂╪ ╩ ⇔√ ≢ ה╪∂ ╩ ↕∑⁸10 ⇔≡⅛╠⁸(2) ─

⅛╠─ ∂╪ ─ ╩ ∆╢⁹ 

⌂ ≢№╣┌⁸ ∂╪ ♦☺♃ꜟ ∂╪ ╛Ɽכ♥▫◒ꜟ◌►fi♃כ─ ∂

╪ │ 17 18─╟℮⌐ ⇔⁸ ⇔√ ╩ ∆⁹↓─ ─ ╩

≤∆╢⁹ ─ ─ ⌐╟╡ ♄◒♩ ⌐ ⅝ ╖⅜№╢ │╦∏⅛⌂ ╩ ∆

⅜№╢⅜⁸ ─ ⅛╠─ ⅜ ↕╣⁸ ⇔√ ≢№╣┌╟™⁹  

∂╪ ─ ⅜ ╘╠╣⌂™ ⌐│⁸ ה╪∂ ─HEPAⱨ▫ꜟ♃─ ╛ ╡

↑ ─⌡∂ ─ ╖⅜ ⅎ╠╣╢─≢⁸☻⸗כ♃☻♥◒כ ≢ ה ⇔⁸ ╩ ⇔⁸

⌂ ╩ ⇔√ ⁸ ╘≡ ∂╪ ─ ╩ ∆╢⁹ 

─ ⅜≢⅝⌂™ ╛⁸ ⌐╟╡ ↕╣⌂™ │↓─ ה╪∂ │

≢⅝⌂™≤ ∆╢⁹ 

 ₒ ☻♥♇ⱪₓ 

(4) ∂╪ ─ ⅜ ≢№╢≤ ↕╣√ כ♃☻♥◒כ⸗☻⁸│ ≢ ה╪∂

─ ┘ ה╪∂ ⌐ ╡ ↑╠╣√◖fi♩꜡כꜟⱤⱠꜟ─ ⁸

☻▬♇♅ ─ ╡ ↑ ⁸ ♪כ◖ ╡ ↑ ⁸♄◒♩ ⁸ ─Ⱡ☺ │ꜞⱬ♇

♩ ╘ ⁸ כ♃☻ꜗ◐─ ╡ ↑ ⌐ ─כ♃☻♥◒כ⸗☻ ╩ ⅝ ↑⁸∕─

─ ∂╪ ♦☺♃ꜟ ∂╪ ╛Ɽכ♥▫◒ꜟ◌►fi♃כ─ ─ ⅜⌂™⅛ ⅛

╩ ∆╢⁹  
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(5) ∂╪ ♦☺♃ꜟ ∂╪ ╛Ɽכ♥▫◒ꜟ◌►fi♃כ─ ⅜ ⇔√ ─

─╕╕ ⇔≡™╢⅛⁸ ─ ─ ⌐╟╡╦∏⅛⌂ ╩ ♥◒כ⸗☻⁸──╙∆

─כ♃☻ ─ ⅝ ↑⌐ ⇔√ ∂╪ ─ ╩ ↕⌂™↓≤⅜ ↕╣┌⁸ ה╪∂

│ ⌂ ⌂ ≢№╢≤ ↕╣╢⁹ 

⌐ ⇔≡ ∂╪ ─ ⅜ ╠╣⁸ ╩ ⅎ√ ⌐│⁸ ☻♥◒כ⸗☻≡╘

─כ♃ ╩ ≤ ⅎ╠╣╢ ⌐ ⅝ ↑⁸ ╩ ∆╢⁹ 

6 ↕╣√ ╩ ◓fi◐כ◖ⱪ⁸כ♥ ⌐╟╡ ⇔√ ⁸ (4) ─ ╩ ™⁸

∂╪ ─ ╩ ↕⌂™↓≤⅜ ↕╣╣┌⁸ ה╪∂ │ ⌂ ⌂

⌐⌂∫√≤ ∆╢⁹ 

⅜ ה ≢⅝⌂™ │⁸↓─ ה╪∂ │ ⇔≡│⌂╠⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

   

17 ∂╪ ♦☺♃ꜟ ∂╪ ⌐╟╢ ∂╪  

 

 

 

 

 

 

 

 

 

 

 

   

18 Ɽכ♥▫◒ꜟ◌►fi♃כ⌐╟╢ ∂╪  

 

 

∂╪ ─  
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 HEPAⱨ▫ꜟ♃       HEPAⱨ▫ꜟ♃  

 

 

 

 

 

 

 

 

 

 

 ╣─ ⇔╛∆™ ─  

 

─ 2 ─₈ ה╪∂ ─ ⅛╠─ ─ ⅎ™─ ╩ ∆╢₉

│⁸ 6 2 5 ⌐≈™≡ ↕╣≡™╢╙─≤ ≢№╢↓≤⁹₆ 26 4

23 0423 7 ₇ 

 

─ 3 ─₈∕─ ─ ╩ ∆╢ ₉≤│⁸ ─ ─ ─ ─℮

∟ ⌐ ℮╙── ─ ╩™℮╙─≢№╢↓≤⁹⌂⅔⁸ ╖ ≢ ╩ ⇔⁸

ה╪∂ ╩ ↕∑√ ⌐╙⁸ ─ ╩ ∆╢ ⌐ ─ ╩ ℮↓≤⅜ ╕

⇔™↓≤⁹ 

 

─ 4 ─₈ ה╪∂ ╩ ∫≡ ─ ∂╪─ ⅎ™⅜ ∂⌂™↓≤₉

⌐≈™≡─ ⌂ ⌐≈™≡│⁸ ה╪∂ ─ ╛ ⌐ ∂≡ ⌐ ℮

↓≤⁹ 

⌂⅔⁸ ⅎ┌ ⌐ →╢ ─╟℮⌐⁸ ─ ∂╪─ ─ ⅜ ∂√ ⌐│⁸

∕─ ⁸ ה╪∂ ╩ ⇔√ ─ ∂╪─ ─ ─ ╩ ℮↓≤⅜ ╕⇔

™↓≤⁹ 

ה ה╪∂ │⁸ ⁸ ⅛↕∏⁸ ↕∑╢═⅝≢№╢⅜⁸╛╗╩ ∏⁸

╩ ⅛⇔√  
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ה ⅜ ה╪∂ ⌐┬≈⅛∫√  

ה ⱨ▫ꜟ♃ │ ⱨ▫ꜟ♃─ ⌐ HEPAⱨ▫ꜟ♃⅜∏╣√⅔∕╣⅜№╢ HEPA

ⱨ▫ꜟ♃│ ⌐ ⇔≡│⌂╠⌂™╙─≢№╢⅛╠ ∆╢↓≤⁹  

╕√⁸ ה╪∂ ─ ┘ ⱨ▫ꜟ♃ │ ⱨ▫ꜟ♃─ ─ ⁸ⱨ▫ꜟ

♃ ┘Ɽ♇◐fi⅜ ⌐ ╡ ↑╠╣≡™╢↓≤ ⌐≈™≡╙ ≢ ∆╢↓≤⁹₆ 26

4 23 0423 7 ₇ 

 

⌂ ┘ ─ ה╪∂ ⅛╠─ ─ ─ ⌐

≈™≡│⁸ ⅎ™─ ⌐╟╢↓≤⁹ 

 

─ ─ ─ ╩ ∫√ ⌐⅔™≡⁸ ╩ ╘√≤⅝│⁸ ∟⌐ ─

─ ╩ ⇔⁸╤ ∂╪ ─ ה╪∂ ─ ⁸ⱨ▫ꜟ♃כ─ ─

─ ⁸ ה╪∂ ─ ⁸ ─ ─ ─ ─ ⁸ ─

╩ ∆╢√╘─ ⌂≥⁸ ⌂ ╩ ™⁸ ⅜ ↕╣╢ ⅜№╢⁹↓╣╠ ⅜

↕╣⁸ ה╪∂ ⅜ ⌐ ⇔⁸ ⅛╠─ ─ ⅎ™⅜⌂ↄ⁸ ⅜

⌐ √╣╢ ⌐ ∆╢╕≢─ ⁸ ╩ ∆╢ ⅜№╢↓≤⁹₆ 26 4 23

0423 6 ₇ 

╕√⁸ ה╪∂ ─ ⅛╠ ─ ∂╪⅜ ⇔≡™╢↓≤⅜ ↕╣√

⌐│⁸ ⌐∕─ ╩ ╠∑╢≤≤╙⌐⁸ ⌐╟╡ ⌐┌ↄ ⇔√ ⌐

≈™≡│⁸ 35 4 ⌐ ≠ↄ ⅜ ≤⌂╢↓≤⁹╕√⁸∕─ ⅜ ≢№∫√

│⁸ ⌐ ⇔⁸ ⌂ ╩ ← ⅜№╢⁹ 

 

₈ ─ ─ ⅜ ⌐ ╦╣≡™╢↓≤₉─ ⌐≈™≡│⁸ ה╪∂

╩ ↕∑√ ≢⁸ ⱴ▬◒꜡ⱴⱡⱷכ♃כ β ⌐╟╡⁸ ≤

─ ─ ╩ ℮⁹ ⌐≈™≡│⁸ⱴ▬◒꜡ⱴⱡⱷכ♃כ⌐╟╢ ─╒⅛

╛כ♃☻♥◒כ⸗☻⁸⌐ ⇔ ⌐╟╡ ⅛╠ ─ ⌐ ⅜ ⇔

≡™╢↓≤╩ ∆╢⁹╕√⁸ ⅜ √╣≡™⌂™↓≤⅜ ╘╠╣√ │⁸ ה╪∂

─ ⌂≥⌐╟╡ ╩ ∆╢↓≤⁹ ⌐≈™≡│⁸ ⌂ↄ≤╙ ⁸ ╩

℮ ─ ╛∕─ ─ ⌐╙ ℮⁹ 

 

β ⱴ▬◒꜡ⱴⱡⱷכ♃כ ≤│⁸ ה╪∂ ⅜ ⌐ ⇔ ─

─ ⅜ ⌐ ↕╣≡™╢⅛╩ ∆╢ ≢№╡⁸ ⅝⅜ ╕⇔

™ │- 2 - 5Pa ⁹ ⌂ⱴ▬◒꜡ⱴⱡⱷ⁸0.1≡⇔≥כ♃כPa╕≢─ ⅜№╢╙─╩

∆╢⁹ ╡ ™│ ⌐ ™⁸ ⌐ ⇔√ⱴ♬ꜙ▪ꜟ ⁸ ╛

╩ ⇔⁸ ⌐ ∆╢↓≤⁹ ⌐⁸ ─ ╛ ≢─ ♀

꜡ ╩ ⌐ ℮↓≤⁹ⱴ▬◒꜡ⱴⱡⱷכ♃כ─ │⁸ ─№√╢

╩ ↑⁸≢⅝╢ ╡ ─ ⌂™ ┘ ⌐ ↕╣⌂™ ⌐ ∆╢↓≤⁹

ה ─ ─Ⱪכꜙ♅ ─ ↕─ ™⅜ ⌐ ╩ ⅎ╢√╘⁸ ≤

⅜ ∂ ↕≤⌂╢╟℮⌐ ∆╢↓≤⅜ ≢№╢⁹⌂⅔⁸ ≢№╢√
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╘⁸ ⇔⌂™ ─ ⌐№√∫≡╙ ╡ ™ ⌐ ™ ╡ ™⁸╕√⁸ⱷכ◌

כ ⌐ ⇔ ⌂ ╩ ℮↓≤⁹ 

 

─ ─ ─ │ ─╟℮⌐ ℮⁹ 

─♩כ◦ (1)  ┼─│╠╖ ╩ ≢ ∆╢⁹╕√⁸ⱴ▬◒꜡ⱴⱡⱷכ♃כ⌐╟╡

─ ─ ╩ ∆╢ 19 ⁹ 

ה╪∂    ⅜ ⇔≡™╢≤⅝│⁸ ─♩כ◦ ─ ≢│ⱴ▬◒꜡ⱴⱡⱷכ

─כ♃ ⌐ ⅜ ⌂™ ⅜№╢√╘⁸ ≢כ♃☻♥◒כ⸗☻┘ ⅛

╠ ⌐ ∆╢↓≤⅜ ≤⌂╢⁹ 

⁸│כ♃☻♥◒כ⸗☻ (2) ─ ─ ≢─ ─ ╣╛ ⌂ ⅜ ╦╣

≡™╢↓≤╩ ∆╢√╘ ∆╢ 20 ⁹ ─ ⌐│ ₁⌂ ⅜№╡

╢─≢⁸ ↕╣√ ⅜ ⌐⌂∫≡™√≤⇔≡╙ ⌐ ⅜ ⇔≡™╢

⅜№╢⁹∕─√╘⁸ ה╪∂ ⁸ ╩כ♃☻♥◒כ⸗☻⌐ ™

≡⁸ ╩ ⌐ ⅛╠─ ─ ╩ ∆╢⁹ 

 

       

19 ⱴ▬◒꜡ⱴⱡⱷכ♃כ  

 

   

כ♃☻♥◒כ⸗☻ 20  

 

─ 6 ┘ ─₈ ∂╪ ╩ ⌐ ≢⅝╢╙─₉⌐│Ɽכ♥▫

◒ꜟ◌►fi♃כ⅜ ╕╣╢↓≤⁹₆ 26 4 23 0423 7 ₇ 

 

10 ─( 7) ₈ ╩ ⌐ ℮↓≤₉⌐≈™≡│⁸ ה╪∂

─ ┘ ⌂ↄ≤╙ ⌐ ⁸ⱨ▫ꜟ♃ ┘Ɽ♇◐fi⅜ ⌐ ╡ ↑╠╣≡™╢↓≤⁸
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⅜⌂™↓≤ ⌐≈™≡ ∆╢ ⅜№╢⁹₆ 24 5 9  0509 10 ₇ 

  ↓─√╘⁸ о─ о ה ⌐ ↕╣≡™╢╟℮⌂ ♃ꜟ▫ⱨה ⅔╟

┘ ╩ ⇔⁸ⱨ▫ꜟ♃─ ⁸ ─ ╩ ⇔ ∆╢⁹ 

 

11 ⱨ▫ꜟ♃─ │⁸ ╕╡⅜ ⅝╢ ╩ ⌐ ℮⁹ ⱨ▫ꜟ♃│ / ⁸

ⱨ▫ꜟ♃│ / ⁸HEPAⱨ▫ꜟ♃│ ⁸ ⱨ▫ꜟ♃╩ ╡ ⅎ≡╙ ╕╡╩⅔

↓∆ ─№╢ 500 ⌐ ∆╢⁹╕√⁸ ה╪∂ ⌐ ⅜ ╡

↑╠╣√╙─ 21 │⁸ ⅜ ∆ ⅜ ╩ ⅎ√ ╩ ⌐

╩ ℮⁹ⱨ▫ꜟ♃ ─ │⁸ ⌐ ╣ ≤⇔≡ ∆╢⁹ 

  β HEPAⱨ▫ꜟ♃│⁸JIS Z 8122 ⌐ ╘╠╣√╙─╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

12 HEPAⱨ▫ꜟ♃─ │⁸ ─ ╩ ℮↓≤⅛╠⁸ ≤⇔≡ ⌐ ╦⌂™⁹

ה╪∂ ─ ⁸ ─ ⌐⁸ ⁸ ─ⱨ▫ꜟ♃╩ ╡ ⇔ ה╪∂

─ ╩ HEPAⱨ▫ꜟ♃ ⅝ ╩ ™≡ ∆╢⁹HEPAⱨ▫ꜟ♃─

⅜ ™ ⌐│⁸↓─ ⌐ ∆╢⁹ 

  ─ ⌐│⁸ ≢ ⅜⌂™⅛ ╩כ♃☻♥◒כ⸗☻⁸⌐╙≥≥╢∆ ™≡ⱨ▫ꜟ♃

⅛╠─ ™ ╖⅜⌂™⅛╩ ∆╢⁹╕√⁸ ה╪∂ ╩ ╖ ≡√ ⁸Ɽכ♥

▫◒ꜟ◌►fi♃כ⌐╟╡ ≢ 0.3ɡm 0.5ɡm─ ∂╪ ╩ ∆╢⁹ ה╪∂

╩ ↕∑⁸ ≢ 0.3ɡm 0.5ɡm─ ∂╪ ╩ ∆╢⁹↓─≤⅝⌐ ↕╣√

≤ ─ ∂╪ ╩ ∆╢↓≤⌐╟∫≡ ╣⅜⌂™⅛ ╩ ℮⁹ 

  ↓─≤⅝ ⇔√ ╩ ⁸ ⌐ ⇔⁸ ה╪∂

⌐ ⅎ ↑⁸ ┼─ ≤∆╢⁹∕─ ⁸ ⇔™ ⁸ ⱨ▫ꜟ♃╩ ∆╢⁹

╙ ה╪∂ ╩ ↕∑╢⁹ ה╪∂ ╩

↕∑⁸ ⁸ ⱨ▫ꜟ♃╩ ╡ ⇔ │ ⇔√─∟⁸ⱪꜝ☻♅♇◒◦כ♩ ≢ ⇔

∆╢ н ⁹ 

 

13 ─( 8) ₈ ה╪∂ ─ ™ ┘ ⌐╟╢ ─ ⌐

⇔≡⁸ ┘ ╩ ∆╢ ₉⌐│⁸ ─℮∟

─ ╩ ∆╢ ⅜№╢↓≤⁹₆ 24 5 9  0509 10 ₇ 

 

14 ─ ─ ╩ ⇔⁸ ה╪∂ ╩ ↕∑≡™╢ │⁸ ╩ ℮

─ ⌐ ╩ ⇔⁸ ─ ∂╪─ ╩ ∆╢↓≤⁹₆ 24 5 9

  

21 ─ ╡ ↑╠╣√◖fi♩꜡כꜟⱤⱠꜟ  

3- ה╪∂ 2 ─ ─   
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 0509 10 ₇ 

  ─ ─ ╩ ⇔⁸ ה╪∂ ╩ ↕∑≡™╢ ⌐⁸ ⅛╠─

⅜ ה╪∂ ─ ╕√│ ⌐ ⇔√♄◒♩─ ⌐ ╖⁸ ה╪∂

⌐ ⇔√ ∂╪ ╩ ⌐ ⅝ ∆↓≤⅜№╢⁹↓─╟℮⌂↓≤╩

∆╢√╘⁸ ה╪∂ ╩ ∆╢≤⅝│⁸ⱪꜝ☻♅♇◒◦כ♩ ≢

╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

15 ⅜ ⌐╦√╢ ⁸ ─ ─ ⌐ ה╪∂ ╩ ↕∑╢↓≤│⁸

╛ ⌐╟╢ ─♩כ◦ ─⅔∕╣ ⅛╠⁸⅛ⅎ∫≡ ≤⌂╢⁹∕─╟℮⌂ ⌐

│⁸ ─ ⇔√ ╩ ╘⇔⁸ ⌐ ∂≡ ∂╪ ╩ ∆╢↓≤

⌐╟╡ ⇔≡™╢ ∂╪─ ╩ ↕∑√ ⁸ 16 ─≤⅔╡ ה╪∂

╩ ↕∑≡ ─ ∂╪╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

16 ─( 5)⌐ ™⁸ ה╪∂ ╩ ↕∑╢ │⁸ 1.5

↕∑⁸ ─ ╩ ≤ ⌐⇔√ ⌐⁸ ↕∑╢ ⅜№╢⁹

√∞⇔⁸ ─ ⁸ ↑ ─ ⁸ ─ ⌐╟╡ ─ ∂╪ ─

⅜ ⌂╢√╘⁸ ∂╪ ⌐ ≤⌂╢ ה╪∂ ─ ╙ ⌂∫≡ↄ╢⁹

₁⌂ ≢─ ╩♃כ♦─ ⇔≡™ↄ ⅜№╢⁹ 

  β ─ ♩▬ꜝ♪◦꜡◒ה♩▬◘⸗▪⅜ ─ ─ ─ ⌐│◒ꜞ♁♃

▬ꜟ╟╡╙ ⅜ ™√╘⁸ ╩ ↄ∆╢ ⅜№╢⁹ 

 

ה  

ừ ─ ╩ ∆╢ ─ ⌐≈™≡ 21 2 18  

0218001  

ừ ⅜ ⅝ ↑╠╣√ ⌐⅔↑╢ ה╪∂ ─ ─ ⌐≈™

≡ 23 11 17  1117 2  

ừ₈ ─ ─ ≢─ ─ ┌ↄ ⌐ ∆╢ ─ ₉─ ⌐≈™

≡ 24 5 9  0509 10  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 24 10 25  

1025 2  

ừ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6 ה ⁸

26 6  

ừ  ∂╪┼─┌ↄ ⱴ♬ꜙ▪ꜟ ⁸

24 12 22  

ừJIS Z 8122:2000₈◖fi♃ⱵⱠכ◦ꜛfi◖fi♩꜡כꜟ ₉ 

ừ ה ה ה ה Ɽכ♥▫◒ꜟ◌►fi♃כ⌐╟╢▪☻

ⱬ☻♩ ⌐⅔↑╢ ∂╪ ─ ⌐≈™≡ 52

⁸ 24 11  
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ừ₈▪☻ⱬ☻♩─ ⌐╟╢ ⌐ ∆╢ ₉ ─ ⁸( ) ⁸∑⅝╘

╪⁸2004 Vol.687⁸6- 11 

ừ₈▪☻ⱬ☻♩  ₉⁸( ) ⁸ ⌐⅔↑╢ ⌂▪☻ⱬ☻♩

─ ™⌐ ∆╢ⱴ♬ꜙ▪ꜟ⁸2011 3 ⁸57- 74 

ừ ─ ╩ ∆╢ ─ ⌐≈™≡ 26 4 23  0423 6

 

ừ ─ ─ ┘ ⅜ ⌐┌ↄ ∆╢⅔∕╣⅜№╢ ⌐⅔↑╢

≢─ ─ ┌ↄ ⌐ ∆╢ ─ ─ ⌐≈™≡ 26 4 23  

0423 7  
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 ⅝ ↑╠╣√ ─ ⌐ ╢  

 ─ ─ ⌐ ╢  

 ⌐ ∆╢ ─ ─ ⌐ √∫≡│⁸ ─ ⅛╠ ╕

≢⌐ ╘╢≤↓╤⌐╟╢↓≤⁹  

№╠⅛∂╘⁸HEPAⱨ▫ꜟ♃ ⅝─ ⌐╟╡ ─ ─ ╩ ℮↓≤⁹  

╩ ⇔√ ⌐ ⇔⁸ ∂╪ ╩ ∆╢↓≤⁹  

─ ∂╪⅜ ─ ⌐ ⇔√╕╕ ⇔⌂™╟℮⁸ ┘ ─

⁸ ה╪∂ ╩ ↕∑⁸ ∂╪╩ ℮↓≤⁹⌂⅔⁸

∆╢ ─ ⁸ ⌐╟╡⁸ ⌂ ∂╪⅜ ╦╣╢ ⌐ │ ↄ∆╢↓

≤⁹  

─ ⌐ ─ ╡ ⇔⅜⌂™↓≤╩ ≢ ∆╢≤≤╙⌐⁸ ─

─ ─ ╩ ⇔⁸ ─ ∂╪─ ⅜⌂↕╣≡™╢↓≤╩

∆╢↓≤⁹ 

─ ─ ─ ╩ ∫√ ⌐⁸ ⅜⌂↕╣≡™√ ─ ⌐≈™

≡⁸HEPAⱨ▫ꜟ♃ ⅝─ ⌐╟╡ ╩ ℮↓≤⁹  

⅛╠ ╕≢─ ≢│ ⌐ ╩ ↕∑╢↓≤⁹ 

 

 

 

─ │ ─≤⅔╡ ℮⁹ 

 (1)  ⇔√ ─ ╘⁸  

   ⇔√ │ ─ⱪꜝ☻♅♇◒ ⌐ ╘⁸ ∂╪ ⌐╟╡ ╕

√│☿ⱷfi♩ ⌐╟╢ ╩ ∫√ ⁸ ─ ╩ ™≡ ∆╢⁹↕╠⌐ ≢⁸HEPA

ⱨ▫ꜟ♃ ⅝─ ╕√│ ╣►◄☻╩ ™≡⁸ ─ ⌐ ⇔≡™╢ ∂╪

╩ ╡ ⅝ │ ⌐⅔™≡ ─ⱪꜝ☻♅♇◒ ⌐ ╣ ∆╢⁹ 

   ⇔√ ─╖⌂╠∏⁸ ╛ ≢ ≢ ⇔⁸ ∆╢╙─│ ≡

⌐ ⇔≡⁸ ₈ ₉≤⇔≡ ∆╢↓≤⅜ ≤⌂╢⁹ 

   ⇔√ │⁸ ∆╢╕≢─ ⁸ ⌐ ↑√ ⌐⅔™≡

∆╢⁹ 

 (2)  ⁸ ─  

   ⁸ ╡ ⇔ ∆╢╙─│⁸ ≢HEPAⱨ▫ꜟ♃ ⅝─ ╕√│ ╣

►◄☻╩ ™≡⁸ ⇔≡™╢ ╩ ⌐ ╡ ™√℮ⅎ⁸ ⌐ ∂≡⁸ⱪꜝ☻♅♇

♩כ◦◒ ≢ ╪≢ ∆╢⁹ 

 (3)  ─  

   (1) ⁸(2) ─ ⌐ HEPAⱨ▫ꜟ♃ ⅝─ ╩ ™≡⁸ ─ ╩

℮⁹ 
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─ ─ │ ─≤⅔╡ ℮⁹ 

 (1)  ─  

   │⁸ ╩ ∆╢ ⌐⁸ ⌐ ⇔≡ ─ ╩ ∆╢ ⌐ ╩

↕∑⁸ ─ ⇔⅜⌂™↓≤╩ ∆╢⁹↓─ │⁸ ─ ╩

∫√ ╙⇔ↄ│ ─ ⌐ ╦∑╢↓≤⅜ ╕⇔™⁹╕√⁸ ⌐ ∂≡

≢ ⌐ ∆↓≤╙ ≢№╢⁹ 

   ≢≥℮⇔≡╙ ≢⅝⌂™ ⌐≈™≡│ ⌐ ∆⁹ 

   ⌂⅔⁸ │⁸ ╩ ⇔√ ⌐⁸ ─ ─ ┘∕─ ─

≢─ ─ ⅜⌂™╟℮⁸ ⁸ ⁸ ⁸ ─ ⌐ ⇔

≡⁸ ─ ⌐⅔™≡ ╩ ∫√ ╛ ⌐≈™≡ ∆╢ ╩ ↑╢↓≤⅜ ╕⇔

™⁹₆ 25 1 7 0107 2 ₇ 

 (2)  ┘ ♩כ◦ ┼─ ∂╪ ─  

   ─ ⅜ ⌐ ╦╣≡™╢↓≤╩ ⇔√ ⁸ ┘ ♩כ◦ ⌐ ∂╪

╩ ⇔⁸ ─ ╩ ╢⁹ 

 

ה ─ ⁸ ⌐ ⇔≡™╢ ─ ∂╪╩ ⌐ ∆╢↓

≤⅜ ≢№╢⁹ ∂╪─ │⁸ ∂╪ ─ ⌐╟╡ ∂╪─ ╩

↕∑╢↓≤⁸ ┘ ה╪∂ ╩ 1 ↕∑ ─ ∂╪╩ ╤ ∆

╢↓≤⌐╟╡ ℮⁹ ה╪∂ ⌐╟╢ ─ ∂╪─ ╤ ─ ♃כ꜠ꜙ◐כ◘⁸

╩ ∆╢↓≤⌐╟╡⁸ ╤ ─ ╩ ╘╢↓≤⅜≢⅝╢⁹ ─ ה♩▬◘⸗▪⅜

◒꜡◦♪ꜝ▬♩ ─ ─ ─ ⌐│◒ꜞ♁♃▬ꜟ╟╡╙ ⅜ ™√╘⁸

╩ ↄ∆╢ ⅜№╢⁹ 

  ↓╣╠─ ╩ ∂√ ⁸ ─ ╩ ⇔⁸ ─ ∂╪ ⅜⌂

↕╣≡™╢↓≤╩ ⇔√℮ⅎ≢⁸ ╩ ∆╢↓≤⅜ ≢№╢₆ 25 1 7

0107 2 ₇⁹ ─ ∂╪ ⅜ ≤ ↕╣√ ⌐│⁸↕╠⌐ ה╪∂

╩ ↕∑⁸ ⌂ ─ ∂╪ ⅜ ↕╣╢╕≢ ∆╢ ↓─ ⌐⁸ ה╪∂

─ ╩ ↕∑╢↓≤╙ ⅎ╠╣╢ ⁹ 

─ ∂╪ ─ ╩ ∆╢√╘─ │⁸ ╩ ™√

ⅎ™─ ─ ╩ ⌐╟╡ ℮

⅜⁸ 36 ╩ ∆╢↓≤╙ ⅎ╠╣╢⁹↓─ │⁸ ⇔

≡™╢ ∂╪ ⅜ ⇔√ ≢ ∆╢↓≤⅜ ≤⌂╢⁹ 

  ╛╗╩ ⌂™ β ⌐╟╡ ─ ⌐ ╩ ≢⅝⌂™ ≢№∫≡

╙⁸ ─ 1 ─ ה╪∂ ⌐╟╢ ─ ∂╪ │ ≢№╢⁹ ─

⁸ ↑ ─ ⁸ ─ ⌐╟╡ ─ ∂╪─ ⅜ ⌂╢√╘⁸

∂╪ ⌐ ≤⌂╢ ה╪∂ ─ ╙ ⌂∫≡ↄ╢↓≤⅜ ⅎ╠╣⁸

⌂ ╡⁸ ה╪∂ ─ ╩ ⅝ↄ⇔≡ ∆╢↓≤⅜ ╕⇔™⁹ 

   

  β  ╛╗╩ ⌂™ ≤│⁸ ⌐ ≠ↄ ─ ⅜№╢⅜⁸ │↓╣╠

⌐ ≠ↄ ─ ⌐ ⇔√ ─ ─ ⅜ ≢⅝╢╟℮
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╛ ─ ⅜ ≢№╢  9  

 

 

 

 

22 100 ─ ─ ─  

 

 

 

 

23 100 ─ ─ ─  
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ₐ▪☻ⱬ☻♩─ ⌐╟╢ ⌐ ∆╢ ₑ 15 11 ⁸  

 

ₐ▪☻ⱬ☻♩─ ⌐╟╢ ⌐ ∆╢ ₑ 15 11 ⁸  
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─ ┘ → │ ─≤⅔╡ ℮⁹ 

♩כ◦ (1)  ─  

⌐♩כ◦    ∂╪ ╩ ⇔⁸ ⇔ │ ⇔≡™╢ ∂╪╩

⇔√ ⁸ ╖↕│╛כ♃♇◌╩♩כ◦ ≢ ╡⌂⅜╠ ∆╢⁹ │♩כ◦√⇔ ∂╪

─ ⇔≡™╢ ╩ ⌐⇔⌂⅜╠ ╡√√╖⁸ⱪꜝ☻♅♇◒◦כ♩ ─℮ⅎ⁸

₈ ₉≤⇔≡ ∆╢⁹ 

 (2) →  

♩כ◦    ╩ ⇔√ ⁸HEPAⱨ▫ꜟ♃ ⅝─ ≢ ∆╢⁹ ⌐ │

⅜ ╣≡™╢ ⅜ ™↓≤⅛╠ ⌐ ℮↓≤⅜ ≢№╢⁹ 

 

─ ⌐⅔™≡│⁸ ─ ⁸ ╕√│ ─ ╩ ↕

∑╢↓≤⅜ ≢№╢⁹ 

  ─ │⁸ ─ ≢№╡⁸ ⱨ□fi ⅝

99.97% │ ⁸ ╣ 0.1% ⁸ ≢№╢╙─ ╕√│↓╣

≤ ─╙─╩ ⇔⁸ ™ ≡─ (JIS T 8115 ─ ∂╪ ♃▬

ⱪ ─╙─)╩ ∆╢↓≤⁹ 

  ─ │⁸ ∂╪ⱴ☻◒ ╕√│ ╕√│↓╣≤ ─╙─ ┘

─ ╩ ∆╢⁹ 

 

ה  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 9 ▪

☻ⱬ☻♩ ─ ╩ ╕ⅎ 25 1 7  0107 2  

ừ ⱨ□fi ⅝ ─ ( 26 11 28  455 )  

ừ ─ ╩ ∆╢ ─ ⌐≈™≡( 26 11 28  

1128 7 )  

ừ ⱨ□fi ⅝ ─ ─ ⌐≈™≡( 26 11 28 1128 12 )  

ừ ⱨ□fi ⅝ ─ ─ ™⌐≈™≡( 26 11 28 1128 16

)  
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 ─ ⌐ ╢  

 ╩ ∆╢ ╩ ℮⌐ √∫≡│⁸ ─ ⅛╠ ╕≢⌐ ╘╢

≤↓╤⌐╟╢↓≤⁹  

⅝↕⅛╠ ⌐ ╩⅝√∆ ╛╗╩ ⌂™ ╩ ⅝⁸ ╩ ╦∏⌐ ∆╢

↓≤⁹  

∑╪ ┼─ ─ │ ─ ⌐╟╢ ╩ ℮↓≤⁹  

─ ∂╪─ ╩ ⇔⁸ ─ ─ ╩ ∆╢√╘⁸ ─

╩ ♩כ◦ ≢ ℮↓≤⅜ ╕⇔™↓≤⁹ 

 

 

 

֘ ─ ֙ 

─ ⌐⅔™≡│⁸ ⁸ ה │ ╦⌂™⁹╕√⁸ ⇔√

─ ⅛╠─ ╛ ≢─ ⅝ ╘│⁸ ⌐╟╡ ∆╢ ╣⅜№╢√╘ ╦

⌂™⁹ 

╩ ∆╢↓≤⌂ↄ ─╕╕ ≢⅝╢╟℮⁸

⌂ ⅝↕─ⱨ꜠◐◦Ⱪꜟ◖fi♥♫Ᵽ♇◓╛ ╩

∆╢⁹ 

 ₆ 24 10 25  1025 3 ₇                               

─ ─ ⅝↕ 1 ×2 ─╙─╩∕─╕

╕ ≢⅝╢╟℮⁸ ─╟℮⌂ × ─

⅝↕─ⱨ꜠◖fi⅜ ↕╣≡™╢─≢⁸↓╣╩ ∆

╢≤╟™⁹                               

 

֘ ─ ֙ 

⅜ ⅝™ ⌐╟╡╛╗╩ ∏ ⅜ ⌂ │⁸ ─ ∂╪╩

↕∑⌂™╟℮ ⌂ ╩ ℮≤≤╙⌐⁸ ─ ⌐ ↕∑⌂™√╘─ ╩ ∂

╢⁹⌂⅔⁸ ┼─ ─ ∞↑≢│⁸ ⌐ ℮ ⅛╠─ ∂╪ ≤⇔≡

≢⌂™─≢⁸ ┼─ ─ ╩ ∂⌂⅜╠ ╩ ℮⁹ 

╕√⁸ ⌐ ™ ⇔√ ─ ∂╪⅜ ⌐ ⇔⁸ ∆╢⅔∕╣⅜№╢─≢⁸

⌐ ∂≡ ─ ╩ ∂⌂⅜╠ ╩ ℮⁹ 

 ₆ 27 11 17  1117 2 ₇ 

 

│⁸ ∂╪ ─ ⌐ ∂≡⁸◄▪꜠☻☻ⱪ꜠כꜘכ ⌐╟╡⁸

─ ╩ ⇔⌂⅜╠⁸∑╪ ─ ⌂ ┼ ∆╢⁹ ─ ⅜

╡╛∆ↄ ⇔√╡⁸ ∆╢ ⅜ ─ ⅛╠ ╡ ∟√╡∆╢↓≤─⌂™╟℮

⌐⁸ ─ ה ⌐╟╢ │ ↑╢⁹ 



 

69 

 

─ ⇔™ ╛ ⌐╟╢ ≢⁸ ⌐╟╢ ╡ ⇔⅜ ⌂

⌐ ╛ ╕√│♪ꜞꜟ ─ ╩ ∆╢ │⁸ ⌐ ⇔⁸HEPAⱨ

▫ꜟ♃ ⅝─ ≢ ∂╪╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

֘ ┼─ ֙ 

≢כ◌♇♃ ╘≡™╢╟℮⌂ ꜟכ►◒♇꜡ ⌂≥ ∑↨

╢╩ ⌂™ │⁸ ⌐╟╡ ┼─ ╩ ∂⁸ ╩⇔≈≈Ᵽכ

ꜟ ≢ ─ ⌐╟╡ ╡ ⇔≡™ↄ⁹ 

 

─♩כ꜠☻ ⌐≈™≡⁸ ╩ ╡ ∆⌐│ ╩ ↄ ⅜№

╢⅜⁸∕─ ⌐ ─ ⅝ ⅛╠ ⅜ ⇔⁸ ─ ⌐ ∆╢⁹∕─

√╘⁸ ╛ ⌐ ≠⅝ ⌂ ─ ⅜ ≢№╢⁹ 

╕√⁸ ─ ⌐≈™≡│⁸ ⅜ ⇔≡ ⅝ →╠╣≡™╢√╘ ⌐

⅜╒≤╪≥ ∑∏⁸╕√⁸ ∆╢≤ │ ╡ ↄ⌂∫≡ ─ ⅜

∆╢√╘⁸ ⌐│ ⅜ ⇔ↄ ≢№╢⁹↓─√╘⁸ ⌐ ╦╢

≤⇔≡⁸ ─ ─√╘ ⅜ ⇔⌂™╟℮⌂ ⅝╩ ™≡⁸

╩ ⇔⌂⅜╠ ⅝╩ ℮↓≤⅜ ╕⇔™⁹ 

√∞⇔⁸∕℮⇔√ ⅝ ─ ⌐≈™≡│⁸ 

ה ⅜⁸ ⅜ ↕╢ ⌐╟╡ ↕╣⌂™ ≢№╢↓≤⁸ ⌐ ╩ ∆

╢ ⌐ ╩ ∂╠╣╢ ≢№╢↓≤⌂≥⁸ ╩ ↕∑⌂™╟℮⌂

╩ ∆╢↓≤ 

ה ⅜⁸ ╩ ⌐ ╡ ⅎ╢╟℮ ⌂ ╩ ∆╢↓≤ 

⅜ ≢№╢⁹ 

 ⌂⅔⁸ │⁸ ∆╡─ │ ─ ─ ⌂ ╩ ∂╢⁹ 

 

֘ ֙ 

─ ∂╪╩ ↕∑⌂™↓≤⅜ ≢№╢⅜⁸ ⇔√ ≢╙ ─ ⌐

↕∑⌂™√╘⌐⁸╕√ ─ ⅜ ╠⌂™╟℮⌐∆╢√╘⌐⁸ ─

╩ ⁸♩כ◦ ⁸♩כ◦ ⱤⱠꜟ ≢ ⌂ↄ ℮⁹ ⌐ ⌐ ╩ ╓∆ ╣

─ ™ ≢│⁸ ─ ↕╟╡ ™ ╕≢ ℮↓≤⅜ ╕⇔™⁹ 

 

֘∕─ ֙ 

╩ ∆╢ ⌐ √∫≡ ↕╣╢ ⌂ ─ ╩ ⌐

∆╢⁹ ─ ⁸ ⌐ √∫≡│↓╣╠─ ╩ ⇔ ℮ ⅜№╢⁹ 

 ₆ 17 7 28  0728008 ⁸ 25 1 31 ₇ 

  ᵑ 3 ─ ⌐ ≠ↄ ⌐≈™≡│⁸ ╩ ℮ ⌐

↕╣≡™╢ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩ ⌐

⇔⁸ ⌐ ℮↓≤ 
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  ᵒ ⅜ ↕╣≡™╢ ─ ─ ╩ ℮≤⅝│⁸ ╩ ╘╢↓≤

4  

  ᵓ ⌐≈™≡│⁸ ╩ ⌂ ─╙─≤∆╢

↓≤ 13  

  ᵔ ⌐ ╩ ↕∑╢ │⁸ ⌐ ┘

╕√│ ╩ ↕∑╢↓≤⁹╕√⁸ │ ⌐ ⌐ ∆╢

∆╢↓≤ 14 ┘ 45  

  ᵕ ╩ ╡ ℮ ⌐│ ─ ─ ∟ ╡╩ ⇔⁸⅛≈⁸∕─ ╩ ╛∆

™ ⌐ ∆╢↓≤ 15  

  ᵖ ╩ ∆╢↓≤ 19  

  ᵗ 4 1 ⌐ →╢ ⌐ ╩ ↕∑╢≤⅝│⁸

⌐ ⇔ ╩ ℮↓≤ 27  

 

ה  

ừ ┌ↄ ─ ⌐≈™≡ 17 7 28  0728008 ⁸

25 1 31  0131 8  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 8 ▪

☻ⱬ☻♩ ─ ╩ ╕ⅎ 24 10 25  1025 3  

ừ ─ ⌐⅔↑╢ ─ ┌ↄ ⌐≈™≡ 27 11 17

 1117 2  
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ꜟכ◦  ─ ╡ ⇔⌐ ╢  

 ─≈⌂⅞ ⌐ ™╠╣╢ ╩ ⇔√Ɽ♇◐fi ꜟכ◦─ ─ ╡ ⇔╩ ℮

⌐ √∫≡│⁸ ≤⇔≡ ⇔⁸ ↕∑⌂™╟℮⌐∆╢↓≤⁹  

⅜ ╪∞ ꜟכ◦─ ─ ╩ ℮⌐ √∫≡│⁸ ⌐ ⱩⱣכ꜡◓⁸∑↕

♇◓ ⌐╟╢ ╩ ℮↓≤⁹ 

 

 

 

╩ ⇔√Ɽ♇◐fi ꜟכ◦─ ꜟכ◦ ≤™℮ ─ ╡ ⇔ │⁸

─ ⌐ ╢ ≤│ ⌂╢⅜⁸ ─ ─ ⅜ ↕╣╢↓≤⌐

∆╢⁹ 

  ⌐│⁸ ─ ⁸ ™⌐ ∆╢ ⁸ ה ─ ⁸

─ ⁸ ⁸ ─ ⁸ ⅜№╢─≢⁸ ─

╩ ∆╢⁹ 

 

ꜟכ◦ │⁸ ⁸ ⁸ ⁸ ⌐╟╡⁸ ╡ ∆↓≤╩

ꜟכ◦╢™≡⇔ ─ ⅜ ⌂╡⁸╕√ ╡ ∆ ꜟכ◦─ ─ ╙ ⇔≡ↄ╢

─≢⁸↓─ ╩ ⇔√ ≢⁸ ─ ╩ ≡╢⁹ 

  │⁸ ⌐╟╢ ≤ ⌐╟╢ ─ ≤⌂╢⅜⁸

⌐╟∫≡│⁸ ה╪∂ ─ ◓♇ⱩⱣכ꜡◓╛ ⌐╟╢ ─ ⅜ ⌐⌂

╢↓≤⌐ ∆╢⁹ 

 

⌐ ∆╢ │ ≢╙╟™⅜⁸ ≢№╣┌⁸ ∂╪ ╩ ™≡⁸ ⇔√

─ ∂╪╩ ⇔√ ⅜╟™⁹ 

 

⁸ ◘fi♄כ⌐╟╢ │ ≢№╢⅜⁸ ⅜ ⇔ↄ⁸ ꜟכ◦√⇔ ⌂≥⁸

ⱨꜝfi☺ ⅛╠ ⌐≤╡│∏↓≤⅜≢⅝∏⁸╛╗╩ⅎ∏⁸ ◘fi♄כ ↑≢ ℮ ⁸

╩ ⇔⁸∕─ ╩ ∆╢ ⅜№╢⁹ 

  ∑≡⁸ ⌐│ ₒ ₓ ⌐ ↕╣√ ─ ≢

─ ─ ╩ ℮ ⌐ ∆╢ ╛ ╩ ↕∑╢ ⅜№╢⁹ 

  ⌂⅔⁸ ◘fi♄כ ↑≢ ⌐ ╩ ∆╢↓≤│ ≢│⌂™⁹↓╣│

ₐ ⌐⅔↑╢ ⌂▪☻ⱬ☻♩─ ™⌐ ∆╢ⱴ♬ꜙ▪ꜟ 2 ₑ─ ─▪☻

ⱬ☻♩ ( ) ⌐ ↕╣≡™╢⅜⁸ ⇔⌂™

⌐ ═≡ ∂╪─ ⅜ ⇔≡™╢≤™℮ ⌐ ≠ↄ╙─≢№╢⁹╟∫≡⁸

⌐⅔™≡⁸ ◘fi♄כ ↑╩ ∫≡™╢ ⅛╠∆↓⇔ ╣√ ≢ ∂╪

╩ ⇔⁸ ∂╪ ╩ ╢ ⅜№╢⁹ 
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ה  

ừ▪☻ⱬ☻♩ ꜟכ◦ ●▬♪ꜝ▬fi ▪☻ⱬ☻♩

⁸ 19 3  

ừ ⌐⅔↑╢ ⌂▪☻ⱬ☻♩─ ™⌐ ∆╢ⱴ♬ꜙ▪ꜟ 2 ( )

⁸ 24 3  

ừ ꜟכ◦ ─ ╡ ⇔ ┘ ꜟכ◦ ─ ™ⱴ♬ꜙ▪ꜟ 19

⁸ ☿fi♃⁸כ 20  
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 ─  

─ ─ ╩ ℮ ⌐ ∆╢ │⁸ ─ ≢│⁸

ⱨ□fi ⅝ │↓╣≤ ─ ╩ ∆╢ ⁸ ⇔

ↄ│ ⱴ☻◒ ₈ ⱨ□fi ⅝ ₉≤™℮⁹ ≤∆╢↓≤⁹  

─ ≢ ─ ─ ╩ ℮ ⌐ ∆╢ │⁸ ⱨ□

fi ⅝ │ ⅎ ∂╪ⱴ☻◒ ∂╪ⱴ☻◒─ 63

19 ⌐ ∆╢ │ ─╙─⌐ ╢⁹ ≤∆╢↓≤⁹√∞⇔⁸

─ ╩ ╦⌂™ ™ ╖─ │ ─ ╩ ╦∏⌐ ∆╢

≢│⁸ ⌐ ∆╢ │ ─ ⅎ ∂╪ⱴ☻◒≤⇔≡ ⇔ ⅎ⌂™

↓≤⁹  

─ ─╒⅛ ─ ╩ ℮ ≢⁸ ─

─ ╩ ℮ ⌐│⁸ ⅎ ∂╪ⱴ☻◒ │ ™ ≡ ∂╪ⱴ☻◒╩ ↕∑

╢↓≤⁹  

─ ─ ⌐ √∫≡│⁸ │ ╩ ™╢↓≤⁹ ⌐ ─

≢─ ⌐⅔™≡│⁸ⱨכ♪ ⅝─ ╩ ™╢↓≤⁹ 

 

 

 

↔≤─ ╛ │ ─≤⅔╡≢№╢⁹⌂⅔⁸ ⌐ ↕╣╢

─ │ ≢№╡⁸ ─ ╩ ∆╢↓≤╩ →╢╙─≢│⌂™⁹ 

 (1) ─ ≢ ─ ─ ╩ ℮ ⌐ ∆╢  

   ┘ ⅛╠ ↕╣√ ─ ᵑ╩ ∆╢

⁹ ⱨ□fi ⅝ │ ─ ╩ ∆╢ ( 26

82 )╩ ↑⁸ 26 455 ⅜ 26 11 28 ⌐ ↕╣√↓≤

⌐╟╡⁸ 26 12 1 ⅛╠ ⱨ□fi ⅝ ⅜ ─ ─

≤⌂∫√⁹₈ ⱨ□fi ⅝ ─ ₉( 26 455 )⌐

∆╢╙──℮∟ ≢ ╘╢ 99.97% │ ⁸ ╣ 0.1%

⁸ ≢№╢╙─⁹ ⱴ☻◒│ JIS T  8153⁸ │ JIS T  8155⁸

│ JIS M 7601⌐ ⇔√╙─╩ ∆╢⁹ 

 (2)  ─ ≢ ─ ─ ╩ ℮ ⌐ ∆╢  

   ┘ ─ ╩ ℮ ─ │⁸ ┘

⅛╠ ↕╣√ ─ ᵑ⁸ ᵒ⁸ ᵓ╩ ∆╢⁹ ╩ ╦⌂™ ─

│⁸ ─ ᵑ⁸ ᵒ⁸ ᵓ⁸ ᵔ╩ ∆╢ ⁹ 

   ⌂⅔⁸ ⅎ ∂╪ⱴ☻◒⌐≈™≡│⁸ ─ RS3╕√│ RL3

99.9 ╩ ∆╢ ᵒ⁸ ᵓ ⁹√∞⇔⁸ ╩ ╦⌂™ ─

⌐ ∆╢ ⅎ ∂╪ⱴ☻◒⌐≈™≡│⁸ ─ RS2╕√│ RL2
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95.0 ╩ ⇔≡╙ ⇔ ⅎ⌂™ ᵔ ⁹ 

(3) ≢ ─ ╩ ℮ ⌐⅔↑╢⁸ ─

─ ╛ ⌂≥ ╩ ℮ ─  

   ⅎ ∂╪ⱴ☻◒╕√│ ™ ≡ ∂╪ⱴ☻◒╩ ∆╢⁹ 

 (4) ⌂ ─ ─ ╩ п⌐ ⇔≡™╢─≢ ∆╢↓≤⁹ 

 

ה  ─  

 

 ─  

 ─  

ᵑ 

ה ┘ⱨכ♪ ─ ⱨ□fi ⅝

│ ⁸ ╣ ⁸  

♪ⱴfi♦כꜗ◦♇꜠ⱪה ◄▪ꜝ▬fiⱴ☻◒ 

ה ⱴ☻◒ ◄▪ꜝ▬fiⱴ☻◒⁸ ⱱכ☻ⱴ☻◒  

ה ⁸  

ᵒ ה ⅎ ∂╪ⱴ☻◒( 99.9% )  RS3╕√│ RL3 

ᵓ ה ⅎ ∂╪ⱴ☻◒( 99.9% )  RS3╕√│ RL3 

ᵔ ה ⅎ ∂╪ⱴ☻◒( 95.0% )  RS2╕√│ RL2 

 

─ ─ ⌐⅔™≡│⁸ ⅜ ≢№∫√ ╛ ⅛╠─ ⌂

≥≢ ∂╪⅜ ∆╢⅔∕╣╙№╢↓≤⁸╕√⁸ ⌐ ∫≡ ─ ∂╪╙ ∆

╢⅔∕╣⅜№╢↓≤⅛╠⁸ ─ ≤⇔≡ ⅜⌂™↓≤⅜ ↕╣√ ╛ ─

≢ ⌐ ⇔≡™⌂™ ≢№∫≡╙⁸ ⌐ ∂╪ⱴ☻◒ ─ ╩

↕∑╢ ⅜№╢⁹ ₆ 24 10 25  1025 3 ₇ 

 

─ ─  

⅝ ↑╠╣√ ─ ⁸ ─ ⁸ ─ ∂ ╘

╙⇔ↄ│ ™ ╖⁸ ─  

─ ≢

─

─ ╩ ℮  

 

 

 

╕√│ ╩ ≤⇔⌂™ ─ 

 ╩ ℮  ─ ╩ ╦

⌂™ ™ ╖

─ ╩

╦∏⌐ ∆╢  

     

 

ⱨ□fi ⅝

╕√│↓╣≤

─ ╩ ∆╢

⁸

╙⇔ↄ│ ⱴ☻◒ 

 

ᵑ  

ⱨ□fi ⅝

╕√│↓╣≤ ─

╩ ∆╢ ⁸

╙⇔ↄ│ ⱴ

☻◒╕√│ ⅎ ∂╪

ⱴ☻◒ RS3╕√│ RL3  

ᵑ ᵓ  

ⅎ ∂╪ⱴ☻◒

RS2╕√│ RL2  

 

 

 

 

ᵑ ᵔ  

ⅎ ∂╪ⱴ

☻◒ 

╕√│ ™ ≡

∂╪ⱴ☻◒ 

 

 

ᵑ ᵔ  

 

ⱨכ♪ ⅝  ╕√│  
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╩ ∆╢ │⁸ ╩ ∆╢ ⅜№╢⁹ ─ ≤ⱴ☻◒─

─ ─ ╩ ∆╢⌐│⁸ ╩ ⇔√ ⌂ ≤ⱨ▫♇♩♥☻♃כ ╩

⇔√ ⌂ ⅜№╢⁹ 

 (1) ⌐╟╢  

   ─ ≤ ─ ∂╪─ ╕√│ ╩ ≢ ⇔⁸ ≤ ─

∂╪─ ╕√│ ─ ⅛╠ ╣ ╩ ⇔⁸ ╩ ═╢ ≢№╢⁹ ⌐ ═

╠╣╢─≢⁸ ⌐ ⌐ ∂╪ⱴ☻◒ ╩ ∆╢≤⅝⌐│⁸↓─ ╩

™╢↓≤⅜ ╕⇔™ 25ה24 ⁹ 

  

   
     ∂╪┼─┌ↄ ⱴ♬ꜙ▪ 
     ꜟ  

( )   

 24 ⱴ☻◒ⱨ▫♇♥▫fi◓ 

כ♃☻♥       

 25 ⱴ☻◒ⱨ▫♇♥▫fi◓♥☻♃כ 

      

 

 (2) ─ⱨ▫♇♩♥☻♩ 

   ⱨ▫♇♩♥☻♃כ╩ ⇔≡⁸ⱨ▫ꜟ♃─ ╩┤↕™∞ ≢ ╩ ™⁸ ≤

─ ╩ ═╢ 26 ⁹↓─≤⅝⁸ ⅜ ↕╣∏⌐ ⅜ ⌐ ™ ↄ─⅜

≢⅝╣┌⁸ ─ │ ≢№╢⁹ ⅜ ™ │⁸ ≤ ─ כꜙ◦╠⅛

≥כꜙ◦ ⅜ ⌐ ╡ ╗ ⅜⇔≡⁸ ⅜ ⌐ ™ ⅛⌂™⁹ⱨ▫♇♩♥☻♃כ╩

⇔≡─ⱨ▫♇♩♥☻♩⅜ ╕⇔™⅜⁸ⱨ▫♇♩♥☻♃⁸│⅝≥™⌂⅜כ ─└╠╩ⱨ▫

ꜟ♃─ ⌐ ≡⁸ ╩┤↕™≢ ∆╢↓≤⅜≢⅝╢⁹↓─≤⅝⁸ ╩ ⌐ ⇔

↑⌂™╟℮⌐⁸ ↄ ─└╠╩ ⌐ ≡╢⁹ ↄ ⇔ ≡╢≤⁸↓─♥☻♩─≤⅝∞

↑⁸ ⅜ ↄ⌂╢─≢ ⅜ ≢№╢⁹ 

   ─ⱨ▫♇♩♥☻♩│⁸ ≤ ─ ≤ ∑≡⁸ ─ ╙ ≢⅝

╢⁹ ⌐ ∂╪ ⅜ ⇔≡™╢ ⌐│⁸ ─ ╣ ╖⅜ ⅎ╠╣╢─≢⁸

⌐ ∂╪ⱴ☻◒ ╩ ─ ⁸ ⌐╟╡ ⁸ ─ ╩ ∆

╢⁹ 

 

 (3) ─ⱨ▫♇♩♥☻♩ 

   ⱨ▫♇♩♥☻♃כ╩ ⇔≡⁸ ─ ╩┤↕™∞ ≢ ╩ ⅝⁸ ≤ ─

╩ ═╢⁹↓─≤⅝⁸ ⅜ ≤ ─ ⅛╠ ╣ ↕⌂↑╣┌⁸ ─ │

≢№╢⁹ ⅜ ™ │⁸ ≤ ─ ≥כꜙ◦כꜙ◦╠⅛ ⅜ ⅝ ∆ ⅜
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∆╢⁹ⱨ▫♇♩♥☻♃כ╩ ⇔≡─ⱨ▫♇♩♥☻♩⅜ ╕⇔™⅜⁸ⱨ▫♇♩♥☻♃כ⅜⌂

™≤⅝│⁸ ─└╠╩ ─ ⌐ ≡⁸ ╩┤↕™≢ ∆╢↓≤⅜≢⅝╢⁹↓

─≤⅝⁸ ╩ ⌐ ⇔ ↑⌂™╟℮⌐⁸ ↄ ─└╠╩ ⌐ ≡╢⁹ ↄ ⇔ ≡╢

≤⁸↓─♥☻♩─≤⅝∞↑⁸ ⅜ ↄ⌂╢─≢ ⅜ ≢№╢⁹ 

   ─ⱨ▫♇♩♥☻♩│⁸ ─ ╩┤↕™≢ ℮√╘⁸ ─ │

≢⅝⌂™⁹ 

 

 

 

ừⱨ▫♇♩♥☻♃כ⅜№╢  

 ⱨ▫ꜟ♃⌐ⱨ▫♇♩♥☻♃כ╩ ╡ ↑≡⁸

╩┤↕™∞ ≢ ╩ ℮⁹ ⅜ ↕╣∏

⌐⁸ ⅜ ⌐ ™≈ↄ─⅜ ≢⅝╣┌⁸

─ │ ≢№╢⁹ 

 ừⱨ▫♇♩♥☻♃כ⅜⌂™  

 ↄ ─└╠╩ⱨ▫ꜟ♃─ ⌐№≡

╩┤↕™∞ ≢ ╩ ℮⁹ ⅜ ↕╣∏⌐⁸

⅜ ⌐ ™≈ↄ─⅜ ≢⅝╣┌⁸ ─

│ ≢№╢⁹ 

26 ─ⱨ▫♇♩♥☻♩ 

 

 (4) ─ ™ ╩ ∆╢√╘⌐│⁸ ⌐ ─ ┘◘▬☼─

╩ ⇔⁸ ↔≤⌐ ⌂ ╩ ≈↓≤─≢⅝╢ ╩ ∆╢↓≤

⅜ ╕⇔™⁹ ╘⅜⌡╩ ⇔≡™╢ ─ ⁸ ⅜ ↄ⌂╢ ≤⌂╡

╢⅜⁸ⱷכ◌כ⅜ ∆╢ ≤ ≤─ ╩ ← ≢ ╣╩ ↕∑╢↓≤⅜

≢№╢⁹╕√⁸└→╛ ─ ⁸♃○ꜟ⁸ ⅜ ╛ ╘ ⌐ ╕╣╢↓≤

≢⁸ ╣─ ⌐⌂╢↓≤⅜№╢⁹ⱨ▫♇♩♥☻♩⌐╟╡ ⌂ ⅜ ╠╣⌂™ ⁸↓

╣╠─↓≤⌐ ⅜ ≢№╢⁹ 

 

. ─ ─ ⌐│⁸ ┘ ⅛╠ ↕╣√ ─ ⌐ ™⁸

╕√│ ─ ╩ ∆╢ 28ה27 ⁹ 

(1) │⁸ ∂╪ ─ ⁸ ─ ⌐ ∆╢ ⁸ ┼─ ╩

∆╢√╘⌐ ∆╢⁹ ≢─ ⌐⅔™≡│⁸ ™ ≡♃▬ⱪ─ ╩ ⇔⁸

⅛╠─ ─ ⇔⁸ ≤⇔≡ ∆╢⁹ │⁸ ╩

╗ ╩ ℮╙─≤⇔⁸ ≤ ─ ⁸ ≤⌂כⱣ◌☼כꜙ◦⁸

≤─ ≢◓Ⱨfiכ♥⁸│ ∆╢⁹ 

╣ ╩ ≤⇔√ ™ ≡♃▬ⱪ─ ⌂ ⅜ ↕╣≡⅔╡⁸↓╣

╠ ⌂ ╩ ∂╪─ ⅜ ™ ≢ ⇔√ ⁸ ⌐ ⇔

√ ╛ ⁸ ⌐ ─ ∂╪⅜ ⇔⁸◄▪◦ꜗ꞉כ ╩ ™√ ⌐╟

∫≡╙ ⌐ ∟╢↓≤⅜ ≢⅝⌂™↓≤⅛╠⁸ ⌐╟╢ ∂╪─ ┼─ ∟

⇔⅜ ↕╣╢√╘ ≢⅝⌂™⁹ 

  ─ ⌂≥ ∂╪─ ⅜ ™ ≢│⁸JIS T 8115 ─ ∂

╪ ♃▬ⱪ ─╙─╩ ∆╢↓≤⁹₆ 26 9 12  

0912 1 ₇ 
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27 ∂╪  

    ─  

 28 ─  

 

(2) │⁸ ╩ ╡ ℮ ≢ ⌐ ∆╢ ─↓≤≢⁸ ╩ ╡ ℮

─ ≢ ∆╢ ╛ ≤ ⇔≡ ∆╢⁹ │⁸ ⅜ ≢ ∂╪

⅜ ⇔⌐ↄ™╙─≤⇔⁸ │⁸ ∂╪⅜ ⌐ ⇔⌐ↄↄ⁸╕√⁸ ∂╪⅜ ⇔

⌂™╟℮⌐ⱳ◔♇♩ ⅜ ─╙─≤∆╢⁹ 

 

ה  

ừ₈ ─ ─ ≢─ ─ ┌ↄ ⌐ ∆╢ ─ ₉─ ⌐≈™

≡ 24 5 9  0509 10  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 8 ▪

☻ⱬ☻♩ ─ ╩ ╕ⅎ 24 10 25  1025 3  

ừ ─ ╩ ∆╢ ( 26 6 25 )  

ừ ⱨ□fi ⅝ ─ ( 26 11 28  455 )  

ừ ─ ╩ ∆╢ ─ ⌐≈™≡( 26 11 28  

1128 7 )  

ừ ⱨ□fi ⅝ ─ ─ ⌐≈™≡( 26 11 28 1128 12 )  

ừ ⱨ□fi ⅝ ─ ─ ™⌐≈™≡( 26 11 28 1128 16

)  

ừ ∂╪─┌ↄ ─√╘─ ⌂ ─ ⌐≈™≡ 26 9 12  

0912 1  

ừ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6 ה ⁸

26 6  

ừ  ∂╪┼─┌ↄ ⱴ♬ꜙ▪ꜟ ⁸

24 12 22  

ừJIS M 7601:2001₈ ₉ 

ừJIS T 8115:2010₈ ₉ 

ừJIS T 8153:2002₈ ⱴ☻◒₉ 

ừJIS T 8155 :1 994₈ ₉  
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 ⅎ™─  

 ⅝ ↑╠╣√ ─ ─ ⌐⅔↑╢ ─ ∂╪─ ─ ┼─ ⅎ

™─ ⌐כ♃☻♥◒כ⸗☻⁸│⌐ ⅎ⁸ ∂╪ ™╦╝╢♦☺♃ꜟ ∂╪ ╩™

℮⁹ │ ™╦╝╢ꜞ▪ꜟ♃▬ⱶ⸗♬♃℮⁹™╩כ │↓╣╠≤

⌐ ─ ∂╪ ╩ ⌐ ∆╢↓≤⅜≢⅝╢╙─╩ ∆╢↓≤⅜ ╕⇔™↓≤⁹ 

 

 

 

 ⅝ ↑╠╣√ ─ ─ ⌐⅔↑╢ ─ ∂╪─ ─ ┼─ ─

⌐│⁸ ┼─ ─ ─fiכ♂כ▫♥ꜞꜙ◐☿ ┘ ה╪∂ ─

⅛╠─ ┼─ ╩ ∆╢ ≤⁸ ⌐╟╢ ⅛╠

─ ┼─ ╩ ∆╢ . ⅜№╢⁹ 

 

─ ⌐  כ♃☻♥◒כ⸗☻╢∆

╩כ♃☻♥◒כ⸗☻   ⇔√ ─ │⁸ ─ ─ ≢─ ─ ╣╛

⌂ ⅜ ╦╣≡™╢↓≤╛ ה╪∂ ─ ♄◒♩─ ⌐≈™≡─

─ ╣⌐≈™≡ ∆╢≤≤╙⌐⁸ ─ ⌐│ ₁⌂ ⅜№╡ ╢─≢⁸ ↕╣√

⅜ ⌐⌂∫≡™√≤⇔≡╙ ⌐ ⅜ ⇔≡™╢ ⅜№╢√╘⁸

ה╪∂ ⁸ ╩ ⌐ ⅛╠─ ─ ╩ ∆╢ 29 ⁹ 

  ╕√⁸ ⌐ ─fiכ♂כ▫♥ꜞꜙ◐☿⌐ ─ ╩ ∆╢↓≤⅜ ≢№

╢⁹ │כ♃☻♥◒כ⸗☻╢∆ ⅜ ↄ⁸ ה╪∂ ┼─ ─ ⅜⌂™╙─

⅜ ╕⇔™ 30 ⁹ 

 

  

─fiכ♂כ▫♥ꜞꜙ◐☿ 29 ─ ─  
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80 

 

 

30  

 

fiכ♂כ▫♥ꜞꜙ◐☿ ╡ ─  

─fiכ♂כ▫♥ꜞꜙ◐☿   ≢─ ⌐│⁸ ─™∏╣⅛─ ⌐╟╡ ∆╢⁹ 

ᵑ ☿◐ꜙꜞ♥▫כ♂כfi─ ⌐ ⇔√ⱴ▬◒꜡ⱴⱡⱷכ♃כ ⅜ ∆

⌐╟╡⁸ ⅜ ↕╣≡™╢⅛ ⅛╩ ⌐ ⇔⁸ ∆╢⁹ 30  

ᵒ ⅛╠☻⸗כ♃☻♥◒כ╛ ⇔ ⌐╟╡⁸ ─ ⅜ ⌐

╣≡™╢⅛ ⅛╩ ⌐ ⇔⁸ ∆╢ 32ה31 ⁹ 
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╢╟⌐כ♃☻♥◒כ⸗☻ 31       32 ⇔⌐╟╢  

 

─  

1 Ɽכ♥▫◒ꜟ◌►fi♃כ 

Ɽכ♥▫◒ꜟ◌►fi♃⁸│כ ⌐№╢ ╛ ⌂≥╩ ∆╢ ≢№╢ 33 ⁹

⅛╠─ ─ ─ ↕╩ ╡⁸∕─ ─ ⅝↕⌐ ⇔√ ╩ ≤⇔≡

╡ ∆↓≤≢ ╩ ℮⁹ 

⌂ │⁸ ╛ⱶכꜟfiכꜞ◒─ ⁸ ┘⌐ ─ ─

╩ ∆╢√╘─ ≤⇔≡ ↕╣≡™╢⁹ ⌐ │ 0 7,000 m3╕≢

ⱶכꜟfiכꜞ◒⁹╢№≢ ─ │ ISO14644- 1≢ ╘╠╣≡⅔╡⁸0.1ɡm─ 1m3 √╡

─ ╩ ≤⇔⁸ISO◒ꜝ☻ 1 ISO◒ꜝ☻ 9≢ ↕╣╢⁹ │ ISO1 ISO3⌐

⇔⁸ ╩ 0.3ɡm≤⇔√ ⁸1020 /m3 (ISO◒ꜝ☻ 4)⌐⌂╢╟℮⌐ ↕╣≡™╢⁹

╕√⁸ ╩ 0.5ɡm≤⇔√ ⁸352 /m3 (ISO◒ꜝ☻ 4)⌐⌂╢╟℮⌐ ↕╣≡™

╢⁹ 

↓─ ≢⁸ ה╪∂ ─ ─ ≢ ⌐ ╩ ∆╢↓≤⅜≢

⅝╢⁹ ה╪∂ ─HEPAⱨ▫ꜟ♃╩ ⇔√ ⌐│ ∂╪ ⅜ ≥ ╕╣⌂™⅜⁸

ⱨ▫ꜟ♃─ ╛⁸ ה╪∂ ─ⱦ☻ ─ ╖⁸ ╖⌐╟╢ ⁸HEPAⱨ▫ꜟ♃≤

─ ─Ɽ♇◐fi─ ⌐╟╢ ⅜№∫√ ⌐│ ∂╪ ⅜ ⇔⁸ ≢

─ ─ ⅜ ≢№╡⁸ ⅜ ↕╣√ ⌐│⁸ ╛⅛⌐ ┼ ╩ⱨ▫כ♪Ᵽ

♇◒∆╢↓≤⌐╟╡ ╩ ⇔⁸ ╩ ⅛╘⁸ ⇔⁸ ╩ ←↓≤⅜ ╢⁹ 

│ ⌐ ⌐ ∆╢⅜⁸ꜞ▪ꜟ♃▬ⱶ ╩ ℮↓≤⅜ ╕⇔™⁹ 

⌂⅔⁸ 18─Ɽכ♥▫◒ꜟ◌►fi♃כ⌐╟╢ ∂╪ ─ ≢⁸ ה╪∂ ╩

⌐ ⇔√ │⁸0.3ɡm 1,500 /m3 ≢№╢↓≤⅛╠ ─ ꜝ▬fi─

(0.5 ɡm  3,520 /m3 )≤ ╕√│∕╣ ─ ≢№╢⁹ 

⌂ ⁸ ⌐≈™≡│⁸Ɽכ♥▫◒ꜟ◌►fi♃כ─ ⌐ ≠⅝ ℮

≤ ⌐⁸ ⌐ⱷכ◌כ≢ ╩ ↑√ ╩ ∆╢⁹ 
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33 Ɽכ♥▫◒ꜟ◌►fi♃כ─  

 

2 ∂╪  

∂╪ │ ─╖╩ ∆╢ ≢│⌂™⅜⁸₈ ₉≤₈

₉⅜ ⌐ ∆╢ ⁸₈ ₉╩₈ ₉≤⇔≡◌►fi♩∆╢⁹ ⅎ

┌ ה╪∂ ─ ─ ╩ ∆╢ ⁸╙⇔ ⅜№╢ │₈ ₉≤

₈ ₉─ ⅜ ∆╢≤ ⅎ╠╣╢√╘⁸ ─ ⅜⌂™ ╟╡ ↄ◌

►fi♩⇔√ │ ⅜№╢≤ ≢⅝╢⁹╕√⁸ ה╪∂ ─ ─ ≢ ⇔

√ │⁸ ⌐ ⇔√ ∂╪◌►fi♩ ⌐ ⇔≡⁸ ∂╪◌►fi♩ ⅜ ⇔√

⌐│⁸ ה╪∂ ⅛╠ ╩ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

⅜ ↕╣√ ⌐│⁸ ╛⅛⌐ ┼ ╩ⱨ▫כ♪Ᵽ♇◒∆╢↓≤⌐╟╡ ╩

⇔⁸ ╩ ⅛╘⁸ ⇔⁸ ╩ ←↓≤⅜≢⅝╢⁹ 

∂╪ ─ ≤ ─ ╩ 34⁸ 35⌐∕╣∙╣ ∆⁹⌂⅔⁸ ה╪∂

─ ─ ≢ ∆╢ ∂╪ ⌐│⁸ⱨ□fi ─╙─≤ ⱳfiⱪ

─╙─⅜№╡⁸™∏╣╙ ∆╢↓≤│ ≢№╢⅜⁸ⱨ□fi ─╙─│⁸ ─

≢│ⱨ□fi⌐⅛⅛╢ ⅜ 1Pa ≢№╢⅜⁸ ה╪∂ ─ ╩ ⇔√ ⌐│

50Pa ─ ⅜⅛⅛╢√╘⁸ⱨ□fi─ ⅜ ∂╢ ⅜№╢⁹∕─√╘⁸ ─ ≢

─ ─ ⅜ 50Pa ─ ⱳfiⱪ ─╙─╩ ∆╢⁹ 

√∞⇔⁸ ⱳfiⱪ ─ ∂╪ ≢№∫≡╙ ─ ∂╪ ♃☻♥◒כ⸗☻⁸│

╢╟⌐כ ה╪∂ ─ ה ⌐│ ↕⌂™─≢ ∆╢ ⅜№╢⁹ 

│ ⌐ ⌐ ∆╢⅜⁸ꜞ▪ꜟ♃▬ⱶ ⌐ ⇔≡ ╩ ℮↓≤

⅜ ╕⇔™⁹ 

⌂ ⁸ ⌐≈™≡│⁸ ∂╪ ─ ⌐ ≠⅝ ℮≤ ⌐⁸

┘↓╣⌐ ≠ↄ ⌐ ╢ ┘ ⌐ ∆╢ 19 ─ 24─ 4 2

⌐╟╢ ╩ ⌐ ↑√ ╩ ∆╢⁹ 

 

3  

│⁸ ₈PCM ₉≤™℮ ≤│ ⌐ ⌂╢

⌐ ≠ↄ ≢№╢⅜⁸ ↕╣≡™╢™∏╣─ ╙∕─ │ ▪☻ⱬ☻

♩ ≢ ↕╣≡⅔╡⁸ ↕ 5ɡm ⁸ 3ɡm ⁸▪☻Ɑ◒♩ 3 ─

╩ꜞ▪ꜟ♃▬ⱶ ה ⅜ ≢№╢⁹▪☻ⱬ☻♩ ⅛╠─▪☻ⱬ☻♩─

─√╘⌐ ─fiכ♂כ▫♥ꜞꜙ◐☿╢╣↕ ≤ ה╪∂ ─ ─ ≢
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─ ─ ⁸PCM ⌐╟╢ ≢│ꜞ▪ꜟ♃▬ⱶ─ ⅜ ≢№╢⅜⁸

⌐╟╢ ≢│ ⌐ ╩ ∆╢↓≤⅜ ≢№╡⁸ ⇔√ ╩ ⅎ√

⌐│ ╛ ⌐╟╢ ⅜ ⌐ ⅎ⁸▪☻ⱬ☻♩ ─ ⌐ ⇔√

≢№╢⁹ 

ה╪∂ ─ ─ ≢ ⇔√ │⁸ ─ ∂╪─◌►fi♩ ⌐

⇔≡⁸ ∂╪─◌►fi♩ ⅜ ⇔√ ⌐│⁸ ה╪∂ ⅛╠─ ╩ ⌐ ∆

╢↓≤⅜ ≢№╡⁸ ⅜ ↕╣√ ⌐│⁸ ╛⅛⌐ ┼ ╩ⱨ▫כ♪Ᵽ♇◒∆╢

↓≤⌐╟╡ ╩ ⇔⁸ ╩ ⅛╘⁸ ⇔⁸ ╩ ←↓≤⅜ ╢⁹ 

│ ⌐ ⌐ ∆╢⅜⁸ꜞ▪ꜟ♃▬ⱶ ╩ ℮↓≤⅜ ╕⇔™⁹ 

⁸ ⅜ ≢ ↕╣≡™╢ ─ ╩ 36⌐ ∆⁹ 36⌐ ∆

─ ⌐│₈ ₉─ ⌐₈ ₉╙ ≢⅝╢ ⅜№

╡⁸↓─ ╩ ∆╣┌ ה╪∂ ─ ה ⌐╙ ≢⅝╢⁹ ⌂ ⁸

⌐≈™≡│⁸ ─ ⌐ ≠⅝ ℮≤ ⌐⁸ⱷכ◌כ≢

⌐ ╩ ↑√ ╩ ∆╢⁹ 

 

  34 ⱳfiⱪ ─ ∂╪

─   

   ᵑ  ᵒ   ᵓ  

  ᵔ  ᵕⱨ▫ꜟ♃ ᵖ ⱳfiⱪ 

35 ∂╪ ─ ─  

 

  

  

36 ─  
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ה╪∂ ─ ≢─  

1 P46─ ─ ה╪∂ ─ ─ ≢ ≤ ↕╣√ ה╪∂

─ ─ ≢─ │⁸P46─ ≤ ─ ≢⁸♄◒♩ ─ ╩ │

─◦ꜞ◖fi♅ꜙכⱩ ⌐╟╡⁸Ɽכ♥▫◒ꜟ◌►fi♃⁸כ ∂╪ ♦

☺♃ꜟ ∂╪ ⁸ ꜞ▪ꜟ♃▬ⱶⱨ□▬Ᵽכ♃♬⸗כ ─™∏╣⅛─

⌐ ⇔⁸ ∂╪ ─ ╩ ⇔≡ ℮⁹ 40ה38  

⅜ ─ ⌐ ↕╣≡™╢ │⁸ ♄◒♩ ⱤⱠꜟ ╩ ⇔≡⁸Ɽ

Ⱡꜟ─ ─◘fiⱪꜞfi◓ │ ⇔√ⱦ♬כꜟ♄◒♩⌐▪ꜟⱵ ─♄◒♩╩ ⌡≡◘

fiⱪꜞfi◓ ╩ ↑⁸ ╩ ⇔≡ ⇔√ ⱡ☼ꜟ╩◘fiⱪꜞfi◓

⌐ ⇔⁸♄◒♩ ─ ╩ ─◦ꜞ◖fi♅ꜙכⱩ ⌐╟╡⁸Ɽכ♥▫◒ꜟ◌►fi

⁸כ♃ ∂╪ ♦☺♃ꜟ ∂╪ ⁸ ꜞ▪ꜟ♃▬ⱶⱨ□▬

Ᵽכ♃♬⸗כ ─™∏╣⅛─ ⌐ ⇔≡ ∆╢↓≤⅜ ╕⇔™⁹ 39ה37  

            

37 ♄◒♩ ⱤⱠꜟ  

 

2 ה╪∂ ─ ─ ⌂  

ᵑ P46─ ─ ה╪∂ ─ ─ ≢⁸ ≤ ↕╣√ ה╪∂

╩ ⇔√ ⁸ ⌐ ∂╪ ╩ ⇔⁸10 ⇔≡ ∂╪

♦☺♃ꜟ ∂╪ ╛Ɽכ♥▫◒ꜟ◌►fi♃⁸כ ꜞ▪ꜟ♃

▬ⱶⱨ□▬Ᵽכ♃♬⸗כ ⅜ ⇔√ ⇔√ ─ ╩ ≤∆╢⁹ 

ᵒ ╛ ⁸ ─ ⌂ ╩ ∆╢ │⁸ŋ ─ ╩ ≤

⇔≡ ∆╢⁹ 

ᵓ ⌐ P46─ ≤ ─ ≢⁸♄◒♩ ─ ╩ │ ─◦ꜞ◖fi

Ⱪכꜙ♅ ⌐╟╡⁸Ɽכ♥▫◒ꜟ◌►fi♃⁸כ ∂╪ ♦☺♃ꜟ ∂╪ ⁸

ꜞ▪ꜟ♃▬ⱶⱨ□▬Ᵽכ♃♬⸗כ ─™∏╣⅛─ ≢ 10

⇔≡ ╩ ⇔⁸ᵑ─ ⌐ ⇔≡ ─ ⅜ ╠╣⌂™⅛╩ ∆╢⁹∕─

⁸ ╕≢─ ⌐ ⌐ ╩ ℮⁹ 

ᵔ ↕╣√ ∂╪ ╛ ⅜ᵑ─ ⌐ ⇔≡ ─ ⅜ ╠╣√ ╛⁸

╛ ⁸ ─ ⅜№∫√ │⁸ ה╪∂ ┘ ⌐

─ ⅜№╢≤ ↕╣╢√╘⁸ ≤⇔≡ ─ №╢™│

⅜ ╩ ⇔√ ⁸ ╩ ⇔⁸ ∟⌐ ─ ╩ ℮↓≤⁹

⅜ ─ ≢ ↕╣≡™╢ │⁸ │ ∟⌐ ─

№╢™│ ⌐∕─ ∆╢↓≤⁹  

ᵕ ⅜ ↕╣⁸ ─ ⅜ ↕╣√ ⁸Ɽכ♥▫◒ꜟ◌►fi♃כ╛ ∂╪
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♦☺♃ꜟ ∂╪ ⁸ ꜞ▪ꜟ♃▬ⱶⱨ□▬Ᵽכ⸗♬

כ♃ ─™∏╣⅛─ ≢ ⇔⁸ ⅜ ╘╠╣⌂™↓≤╩ ⁸ ╩

∆╢⁹ 

ᵖ ─ │⁸ ⅛╠ ╕≢─ ⁸Ɽכ♥▫◒ꜟ◌►fi♃כ

╛ ∂╪ ♦☺♃ꜟ ∂╪ ⁸ ꜞ▪ꜟ♃▬ⱶⱨ□▬

Ᵽכ♃♬⸗כ ╩ ⇔≡⅔⅝⁸ ⌐ ה ∆╢↓≤⅜ ╕⇔™⁹ 

 

           
Ⱪכꜙ♅ 38 ╩ ⇔√ ─ ♄◒♩─  

   

39 ⱡ☼ꜟ╩ ⇔√ ─ ♄◒♩ ─  

 

     

40 ♄◒♩ ─ ⌐ ╩ ⇔√  

 

⌐╟╢ ⅛╠─ ─√╘─  

─ │ ─ ⌂ ≤⇔≡ ─ ╩ ╠

⇔ ∕─ ╩ ∫≡™ↄ≤™℮ ≢ ≢№╢⁹ 

╩ ℮ ⌐│⁸ ─ ⁸ ה╪∂ ─ ╩ ∆╢≤≤╙⌐⁸

─ ╩ ∆╢√╘⁸ ─╟℮⌂ ⁸ ┘ ⌐⅔™≡ ∆╢↓

ⱤⱠꜟ─ ⌐ ⱡ☼ꜟ╩  
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≤⅜ ≢№╢⁹ 

  ᵑ ☿◐ꜙꜞ♥▫כ♂כfi─ ┘ ─  

  ᵒ ∂╪ה ─  

  ᵓ ⌐ ♩כ◦  

ᵒ⌐≈™≡│⁸ ה╪∂ ─ ≢─ ⌐╟╡ ∆╢⁹╕√⁸ ┼

─ ─ ⅛╠⁸ ≤─ ⌐⅔↑╢ ╩ ∆╢↓≤⅜ ╕⇔™⁹⌂⅔⁸

⌐≈™≡│⁸ 51 46 ⁸JISK3850- 1₈

─ ₉⁸ ─₈▪☻ⱬ☻♩⸗♬♃ꜞfi◓ⱴ♬ꜙ▪ꜟ₉ 4. 1 ╩

↕╣√™⁹ 

⅜ ∂√≤⅝│⁸ ∟⌐ ╩ ∟ ╡ ⌐∆╢ ⁸ ┘

⅜ ⌐┌ↄ ∆╢↓≤╩ ∆╢√╘ ⌂ ╩ ∂╢ ⅜№╢⁹ 

≤⇔≡ ⌐ ╛ ⅜ ⇔≡™╢ ─ ⌐╟╢ ─ ╩

⇔√⁹ 

 

₄ ⅛╠─ ─√╘─ ─  ₅ 

ᵑ  

─ ⌐⅔™≡⁸ ∑⌠ ⅛╠ ─ ⅜ ↕╣√ ╙№╢↓≤

⅛╠⁸ ─ ⌐╟╢ ⅛╠─ ─ ╩ ⇔⁸∕─ ⁸

─ ⅜ ↕╣√ ⌐│⁸∕─ ╩ ⌐ ⇔⁸ ╩ ∂╢↓≤⌐╟╡⁸

┼─ ─ ╩ ∆╢⁹ 

ᵒ  

₈▪☻ⱬ☻♩⸗♬♃ꜞfi◓ⱴ♬ꜙ▪ꜟ₉⌐ ╘√ ⌐╟╡ ∆╢⁹₈▪☻ⱬ☻♩⸗♬

♃ꜞfi◓ⱴ♬ꜙ▪ꜟ₉≢│⁸ ⅛╠ ┼─ ─ ╩ ∆╢ ─

│⁸ ⅜ ╕╣╢ ─ ≤∆╢↓≤⅜ ≤⌂╢⅜⁸ ⅜ ↄ⁸ ─

≢ ─ ─ ⅜№╢ ⌐≈™≡│⁸ ─ ─ ╩ ≤

⌂⇔≡ ∆╢⁹ 

│⁸ ⌐⅔↑╢ ─ ╩ ⌐ ∆╢√╘⁸ ⅜ ↕╣

╢ ⅛╠≢⅝╢ ╡ ≢⁸ ⅛╠ ╢ ─ ⌂™ ╩ ∆╢

↓≤╩ ≤∆╢⁹ │⁸ ╩│↕╪≢ ─ ה ─ ≤

⌐ ⌂ ─ ≤∆╢⁹ 

╕√⁸ ≢ ╩ ∆╢ ╛ ≢ ⅜ ╦╣⁸∕─ ╩ ↑╢ ⅜

№╢ ≢│⁸ ─ ⌐ ∂≡ ╩ ∆╢↓≤⁹ 

ᵓ  

─ ╩ ∆╢√╘ ↕╣√ ⌐⅔™≡⁸ ─ ╩ ⇔√

─ ⌐ ╩ ℮↓≤⁹⌂⅔⁸↓─ ⌐⅔™≡╙⁸ ─ ⅜ ⌐ ┬

│⁸ ─ ╛ ─ ⁸ ─ ⌐╟╡ ⌐ ⅜ ∂╢↓≤⅜ ⅎ╠

╣⁸∕─ ─√╘⁸ ⌂ ╩ ℮↓≤⅜ ╕⇔™⁹ 

ᵔ  

ủ   
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ủ   

ủ  120  

ủⱨ▫ꜟ♃  ɫ47mm 

ủ  10L/  

ủ  1200L 

ủ  0.11 /L ɫ35mm⁸100 ─  

β⌂⅔⁸ⱨ▫ꜟ♃ ⌐≈™≡│⁸ ─ ⌐ ™╠╣╢ɫ25mm ≤⇔⁸ ╩

5L ≢120 ─ ≤⇔≡╙╟™⁹ 

ᵕ  

≢ ⇔√ ⅜1 / ╩ ⅎ√ ⁸ ≢ ⇔⁸

╩ ╘╢⁹⇔⅛⇔⁸ ⌐⅔™≡│⁸ ₁⌂ ⅜ ↕╣≡™╢↓

≤⅛╠⁸ ≢1 / L╩ ⅎ╢↓≤│ ⅎ╠╣⁸ ⅜1 / L╩ ⅎ√

⁸≡™⅔⌐☻כ◔─≡ ≢─ ╩ ∆╢↓≤⅜ ⌂ ╙№╡⁸∕─

│⁸₈▪☻ⱬ☻♩⸗♬♃ꜞfi◓ⱴ♬ꜙ▪ꜟ₉⌐ ↕╣≡™╢ ⌐⅔↑╢ ⌂

⁸ ─ ╙ ⅎ╠╣╢⁹ 

ᵖ  

─ ─⸗♬♃ꜞfi◓ ⅛╠⁸ ─ │ ⌡1 / L ≢

№╢↓≤⅛╠⁸ ─ ⅛╠─ │⁸ 1 / L≤∆╢↓≤⅜ ≢№╢⁹ 

 

∂╪ ╩ ∆╢ ⌐│ ⅛╠ ─ ╩ ⇔ ≤

⇔≡ ∆╢ PCM ≤ ∞↑╩ ⇔⁸ ╩ ╘╢ ה

⁸ ⁸ ה ⁸ ⱴfiꜝה ⁸ ⅜

↕╣≡™╢⁹ ─ ⅛╠⁸↓╣╠─ ─ ╩ ∆╢⁹ 

 (1) ⌐╟╢ ─  

   ⌐╟╢ ─ │⁸╤ ≤⇔≡ ⱷfiⱩꜝfiⱨ▫ꜟ♃╩

⇔≡ ╩ ╤ ⇔⁸◘fiⱪꜞfi◓ ─ⱨ▫ꜟ♃╩ ⇔≡⁸

⌐╟╡ ↕ 5ɡm ⁸ 3ɡm ⁸▪☻Ɑ◒♩ 3 ─ ╩ ∆╢ PCM

≢ ╦╣╢⁹ 

   PCM ⌐╟╢ ⌐│ ⌐ ∂≡ ─ ╛ ∆╢╤ ⱨ

▫ꜟ♃ ─◘▬☼╛ ⁸ ⅜ ⌂∫≡™╢⁹ ╛ ⅜ ⇔≡™╢

─ ╩ ⌐ ∆⁹ 

   ↕╣√ │ ∞↑╩ ⇔√ ≢│⌂ↄ⁸ ─ ⌐╟∫≡ ╠╣√

╛∕─ ─ ╩ ╘√ ≢№╢⁹ 

   ↕╣√ ⅜ ─ │∕─ ⌐ ╕╣╢ ╙↕╠⌐

™ ≢№╢≤ ↕╣╢⅜⁸ ⅜ ™ ⌐│ ╙ ™↓≤⅜

↕╣╢√╘⁸ ∞↑╩ ⇔≡ ⇔⁸ ╩ ╘╢ ⅜ ≤⌂╢⁹ 

 

╛ ⌐╟╡ PCM ⌐╟∫≡ ↕╣√ ─ ⅜ ⌂

∫≡™╢─≢⁸ ⅜ ≢№╢⁹ ⌐ ∆ │™∏╣╙ PCM ⌐╟
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∫≡ ↕╣√ ≢ ∂ ─↓≤≢№╢⁹ 

ה ─ ┘ ההההה  

ה ─▪☻ⱬ☻♩⸗♬♃ꜞfi◓ⱴ♬ꜙ▪ꜟההההההההה  

JISK3850ה ההה הההההההההההההההההההה1  

 

 ╛ ⅜ ⇔≡™╢ ─  

   

  
( )  
☿fi♃כ 

JIS K 3850- 1:2006 

▪☻ⱬ☻♩⸗♬♃ꜞfi
◓ⱴ♬ꜙ▪ꜟ 

12 27  
93  

 
─ ↑▪☻

ⱬ☻♩ ∂╪
ה 2006 

─
 

   

─  
ה ─  
♪Ᵽ♇◒◓ꜝ►fiה  

⌐ ≠
ↄ  
♩☻ⱬ☻▪ה ™

─  

⌐ ≠ↄ
 

♩☻ⱬ☻▪ה ™
 

꜠ⱬꜟ
⌐⅔↑╢  

⌐ ⇔≡™╢
╩  

 

1.5 2.0m 
╩ ⇔ 

 

─
┘ ∂╪ ≤

╦╣╢ ─  

─ ↕50
150cm─ ⁸

 

─ ↕ 
50 150cm─  

⌐ ∂≡ ∆╢ 

ⱨ▫ꜟ♃ 

 
ɫ47mm ɫ47mm⁸ɫ25mm 

 ה

 

10L/ ×240  
 

10L/ ×240  L/ ×15  L/ ×120  

L/ ×  
L/ ×120  

10L/ ×240  

 

 
↕ ɡm ⁸ ( ) ɡm ≢ ↕≤ ─ ▪☻Ɑ◒♩ ⅜  

   
⁸ 

 

⁸ 
◒ꜞ♁♃

▬ꜟ╩  

 
⁸ 

 

   Ί 10 /L  

 
0.15 / cm3 

150 /L  

≤─
 

Ί 

 

fiכ♂כ▫♥ꜞꜙ◐☿⌐  ─ ─ ⌐│⁸ ─ ⅜ ↕╣≡™╢ ⌐☿

fiכ♂כ▫♥ꜞꜙ◐ ─ ─ ⌐│⁸ ─ ⅜ ↕╣≡™╢ ⌐│⁸

fiכ♂כ▫♥ꜞꜙ◐☿╠⅛ ⌐ ⅜ ╣╢↓≤╩ ⇔⁸ ≢─ ⌐≈™≡╙

⇔≡⅔ↄ↓≤⅜ ≢№╢⁹ 

 

 

▪☻ⱬ☻♩─ ╩ ⇔√ ≤⇔≡ ∆╢ ⌐│⁸ PCM

─ ⁸ ⅎ┌ ⁸ ⱴfiꜝכ◙כ꜠⁸ ⁸ ה

⁸ ⁸ ⌐╟∫≡▪☻ⱬ☻♩ ╩ ⇔√ ≢∕─

⅜ ↕╣╢⁹ ⌂ ≤⇔≡⁸ ⅎ┌◒ꜞ♁♃▬ꜟ ╛◒ꜞ♁♃▬ꜟ

≤ ↕╣╢⁹ 

 

ה (2)   

ה    │⁸ ⌐╟∫≡ ↕╣√ ⌐≈™≡

⌐╟╢ ≢ ≤ ⌐ ⇔ ╩ ∆╢ ≢№╢⁹ 

   ⌐│ ◖fi♦fi◘╩ ⇔√ ╩ ℮⁹ ─꜠ⱲꜟⱣ⌐

≤ ─ ꜠fi☼╩ ≥♩♇꜠כ♃⁸≥╢∆ ꜠fi☼─ ╡ ⅎ∞↑≢
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╩ ⅎ╢↓≤⌂ↄ ≤ ⁸ ⁸ ⁸ ─ ╩

℮↓≤⅜≢⅝╢⁹ 

   ⌐ ⌂ ≤⇔≡⁸◘fiⱪꜞfi◓↕╣╢ ─№╢ ─ ⅜ ⌐

⇔≡™╢↓≤⅜ ≢№╡⁸ ⌐ ↕╣√ ⅜ ⌂ ─ ה

─ ⌐ ↕╣√ ≢№╢⁹ 

   ⌐╟╢ ─ ≤ ∂ⱪ꜠Ɽꜝכ♩─ ⅜ ≢№╡⁸

─ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

41 ⱷfiⱩꜝfiⱨ▫ꜟ♃≢ ⇔√ ─  

 

 

 (3)  

   │⁸ ≢ ⇔√▪☻ⱬ☻♩ ♃fiⱤ◒ ╩ ™≡⁸ ⌂

╩ ∆╢ ≢№╢⁹∕─ │ ≤ ≢№╡⁸ ≢│

≢⅝⌂™ 30nm≤™℮ ⌐ ™ ─ ⅜ ≢⅝╢⁹ 

─≤⌂ꜟכ►◒♇꜡    ≤ ⇔≡⁸◒ꜞ♁♃▬ꜟ ┘ ─ ╩ ∆╢

↓≤⅜ ≢№╢⅜⁸ ─ ─ │ ≢№╢⁹╕√⁸ ─ ☿

ꜝⱵ♇◒ ⁸ ◔▬ ⁸כ◌☻▫► ♅♃fi►▫☻◌⁸כ꞉ꜝ☻♩♫▬♩ ⌐╙

♃fiⱤ◒ ⅜ ⇔⁸ ─ ≤─ ⅜ ⇔™ ⅜№╢⁹ 

   ⌐│ⱷfiⱩꜝfiⱨ▫ꜟ♃╩ ∆╢√╘⁸ ≤ ─ⱨ▫ꜟ♃╩

≢⅝⁸ ─ │⌂™ 41 ⁹∕─√╘⁸ ≢◘fiⱪꜞfi◓⇔√◘fiⱪ

ꜟ⅜⁸ ⅛ ⅛⅜ ⌐ ≢⅝╢⁹ 

   ─ ⁸ ─ ⅜⅔↓╢√╘ ≢─ ⅜ ≢№╢⁹ 

  

ה (4)  

ה    │⁸ ≡∫╟⌐♪כ⸗ ⇔√ ╩⁸

⌐♪כ⸗ ╡ ⅎ ─ ─ ╩ ∆╢↓≤⌐╟╡ ─ ╩

PCM -
-

ў ̓ ў ̓

 

ⱷfiⱩꜝfiⱨ▫ꜟ♃╩ ≤⇔
≡◘fiⱪꜞfi◓╩ ℮ 
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℮ ≢№╢⁹ ≢♪כ⸗ ≢⅝√ ─℮∟⁸ ╩ ≈ ╩ ≤⇔≡

≢⅝╢⁹ 

   ╠ ∆╢ ≢№╢√╘⁸ ╘≡ ™ ─ ╙ ≢№╡⁸ ⌐ ≤◒

ꜞ♁♃▬ꜟ─ ⅜ ≢№╢⁹ 

   ╩╙≈ ™ │ ≤⌂╢⅜⁸UV ╩ ∆╢↓≤≢⁸

⌂ ╙№╢⁹ 

ⱴfiꜝה (5)   

ⱴfiꜝה    ⱴfiꜝכ◙כ꜠⁸│ ╩ ⌐ ⇔√ ≢⁸◘

ⱩⱵ◒꜡fi○כ♄כ╕≢─ ╩ ∆╢↓≤⅜≢⅝╢⁹ꜝⱴfi ╩ ─ ⌐

∆╢≤⁸OH ⌐ ↕╣╢Ⱨכ◒─ ╛ ⅛╠ ₁─ ─ ╩ ∆╢↓

≤⅜ ≢№╢⁹ 

   ⌐ ⌂ ≤⇔≡⁸ꜝⱴfi ⌐╟╢ ─ ─ ─ꜝⱴfi☻Ɑ

♃כ♦ꜟ♩◒ ꜝ▬Ⱪꜝꜞכ ╩ ⇔≡⅔ↄ ⅜№╡⁸ ⌐╟╢ ─

≤ ∂ⱪ꜠Ɽꜝכ♩─ ⅜ ≢№╡⁸ ─ ─ꜝⱴfi☻Ɑ◒♩ꜟ

≤ꜝ▬Ⱪꜝꜞכ╩ ⇔≡ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

   ⌐◘fiⱪꜞfi◓↕╣╢ ─№╢ ─ ╩ ∆╢ │⌂™⅜⁸▪⸗◘▬♩

≤◒꜡◦♪ꜝ▬♩⁸♩꜠⸗ꜝ▬♩≤▪◒♅ⱡꜝ▬♩─ꜝⱴfi☻Ɑ◒♩ꜟ⅜ ⇔≡™╢√╘⁸

⅜≢⅝⌂™⁹ 

 

ה (6)  

ה    │⁸ ⌐ ꜠fi☼≤▪♫ꜝ▬◙כ╩ ╖ ╖⁸

─ ─ ┘ ⌐╟╢ ─ ╩ ⇔⁸ ─ ┘

─ ╩ ∆╢ ≢№╢⁹ 

   ⌐│ ≢ ⇔√ ╡─ⱨ▫ꜟ♃╩ ∆╢⅜⁸ ⅜

⌂ ─ ה ─ ⌐│⁸ ─ ╩ ⇔√ ⅜ ≢№╢⅜⁸

─ ⌐│ ─ ╩ ∆╢√╘⁸ⱨ▫ꜟ♃╩ ⇔≡⅔ↄ ⅜№╢⁹ 

   ─ ≤⇔≡─ ⌐╟╡ⱨ▫ꜟ♃≤ ─ ╩ ∆╢ ⅜№╢

√╘⁸ ⅜ ≢№╢⁹ 

   ─◘fiⱪꜟ│∕─╕╕ ≢ ─ ⅜ ≢№╡⁸

─ ⌐ ⇔√ ─ ╩ ⇔≡ ─ ╩ ∆╢⁹ 

ה    │ ─ ⌐ ↕╣≡™╢√╘⁸ ∆╢ ⅜

ↄ⁸ ⅜ ™⅜⁸ ─ ∂╪⅜ ⌐ ⇔≡™√╡⁸ ╘≡ ™

⌐ ⇔≡─ ⅜ ⌂ ⅜№╢⁹ 

 

 (7)  

   │⁸ ─ ≢│ ⇔√™ ⌐ ╩№≡≡ ∆╢─⌐

⇔⁸ ╩№≡≡ ∆╢ ─↓≤≢⁸ ↄ ↕╣≡™╢⁹ 

   ≢│⁸ ─ ≈ ⅜ ─╙─╟╡∏∫≤ ™─≢⁸ ⌐│

│ 0.1nm ⌐╙⌂╢ TEM─ ⁹ ≢│ ╢↓≤─≢

http://ja.wikipedia.org/wiki/%E5%85%89%E5%AD%A6%E9%A1%95%E5%BE%AE%E9%8F%A1
http://ja.wikipedia.org/wiki/%E5%8F%AF%E8%A6%96%E5%85%89%E7%B7%9A
http://ja.wikipedia.org/wiki/%E9%9B%BB%E5%AD%90%E7%B7%9A
http://ja.wikipedia.org/wiki/%E3%83%8A%E3%83%8E%E3%83%A1%E3%83%BC%E3%83%88%E3%83%AB
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⅝⌂™ ⌂ ╩ ≢⅝╢─⅜ ≢№╢⁹ 

   ⌐│ SEM≤ TEM ⅜№╡⁸ ─╒⅛⁸

EDX ╩ ⇔√ A- SEM⁸A- TEM ╩ ∆╢↓≤⌐╟╡ ╙

≤⌂╡⁸ ─ ⌐ ↕╣╢⁹ │⁸ ↕ 0.1 1ɡm ─ ╕≢

≢⅝╢⁹ │⁸ ╘ ╩Ⱳfiכ◌│√╕ ⇔√ⱳꜞ◌כⱲⱠכ♩ⱨ▫ꜟ♃╩ ≤

⇔≡◘fiⱪꜞfi◓╩ ℮⅜⁸ ─ ─ ╩ ≤⇔≡ ∆╢ │⁸

≢ ⇔√ ╡─ⱷfiⱩꜝfiⱨ▫ꜟ♃╩ ⇔≡ Ⱳfiכ◌│√╕ ╩ ™

╩ ∆╢⁹ 

   ─₈▪☻ⱬ☻♩⸗♬♃ꜞfi◓ⱴ♬ꜙ▪ꜟ 4.0 ₉⌐│⁸A- SEM ─

│ ⅜ ↕╣≡™╢⅜⁸ ╩ ⇔≡™⌂™ ⌐│⁸ⱷfiⱩꜝfi

ⱨ▫ꜟ♃≤ ≢ⱳꜞ◌כⱲⱠכ♩ⱨ▫ꜟ♃╩ ™≡◘fiⱪꜞfi◓∆╢≤ ╙ ≢

╙ ╛∆™⁹ 

  β ⱨ▫ꜟ♃ ┘ ⌐╟╢ ─  

    ─ │⁸ ─ ⌐ ∂≡⁸ ╩ ⇔≡⅛╠⁸ ⁸

╩ ∆╢⁹ 

 25mm─ⱨ▫ꜟ♃─  47mm─ⱨ▫ꜟ♃─  

 300  0.95 /L  2.4 /L  

      600  0.47 /L  1.2 /L  

     1,200  0.24 /L  0.6 /L  

     2,400  0.12 /L  0.3 /L  

     ╩ 50 ≤⇔√  

        ⅜ ↄ⌂╢≤⁸ ─ ∂╪⅜ ↄ⌂╡ ≢⅝⌂™ ⅜№╢⁹ 

 

─ ─╒⅛⁸ ⅜ ∂√≤⅝│⁸ ∟⌐ ╩ ∟ ╡ ⌐∆╢ ⁸

┘ ⅜ ⌐┌ↄ ∆╢↓≤╩ ∆╢√╘ ⌂ ╩ ∂╢ ⅜

№╢⁹₆ 18 7 25  0725001 ₇ 

  ↓─√╘⁸ ⌐│ ─ ⌂ ≤⇔≡⁸ ─ ─╒⅛⁸ ─

╩ ⇔⁸№╠⅛∂╘ ⌐ ⇔≡⅔ↄ↓≤⁹ 

 

ה  

ừ ─ ─ ⌐⅔↑╢▪☻ⱬ☻♩┌ↄ ─ ⌐≈™≡ 18 7

25  0725001  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 8 ▪

☻ⱬ☻♩ ─ ╩ ╕ⅎ 24 10 25  1025 3  

ừ  ─ ⌐⅔↑╢ ∂╪┼─┌ↄ ⱴ♬ꜙ▪ꜟ

⁸ 21 4  

ừ▪☻ⱬ☻♩⸗♬♃ꜞfi◓ⱴ♬ꜙ▪ꜟ 4. 1 ה ⁸ 29

7  

ừ  ∂╪┼─┌ↄ ⱴ♬ꜙ▪ꜟ ⁸
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24 12 22  

ừ 6 ₈ ▪☻ⱬ☻♩ ₉ 2 24

⅜╣⅝ ⌐⅔↑╢ ⸗♬♃ꜞfi◓⌐≈™≡  

ừ ●▬♪Ⱪ♇◒ ה╪∂ 1 4 ( ) ⁸

25 6  

ừ ה ה ה ꜞ▪ꜟ♃▬ⱶ⸗♬♃╩ ™√ ≢─

─ ┘ 52 ⁸ 24 11  

ừ ה ה ה ה Ɽכ♥▫◒ꜟ◌►fi♃כ⌐╟╢▪☻

ⱬ☻♩ ⌐⅔↑╢ ∂╪ ─ ⌐≈™≡ 52

⁸ 24 11  

ừ ה ה הMaxym Alexandrovה ה ⌐╟

∫≡ ─ ◘fiⱪꜟ─▪☻ⱬ☻♩ ╩ ⇔√ ─ ─ 52

⁸ 24 11  

ừ ה ⱴfiꜝכ◙כ꜠ה ⌐╟╢ ─▪☻ⱬ☻♩─

⌐≈™≡ 52 ⁸ 24 11  

ừ ─ ⌐⅔↑╢ ─ ┘ ⌐≈™≡ ה

 25 10  ▪☻ⱬ☻♩  
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 ⁸ ─ ™ 

 ─√╘ ⌐ ⇔√ ╩ ⅝⁸ ─ ─ ⌐ ⇔√ ⁸

⌐ ⅜ ⇔√╕╕ ⅛╠ ∟ ↕⌂™↓≤⁹ 

 

 

 

⌐ ⇔√ ⁸ ─ ─ ⌐≈™≡│⁸ ─ ╩ ∂√℮

ⅎ⁸ ⅜ ⇔≡™⌂™↓≤╩ ⇔≡ ┼ ∆╢⁹ 

  ᵑ ⁸ ה╪∂ ╩ ↕∑⌂⅜╠⁸ ⌐ ∂╪ ╩

⁸ ⁸ ⌐ ∆╢⁹ 

  ᵒ ⇔√ ⁸ ╙ ⌐⁸ ∂╪ ╩ ∆╢⁹ 

  ᵓ ≢ ⁸ ─ ╩♩כ◦ ⇔⁸HEPAⱨ▫ꜟ♃ ⅝ ⁸

╣ ≢ ╩ ⅝ ╢⁹ 

  ᵔ ⌐ ⇔√ │⁸ ≢ ⇔√ ∂╪╩HEPAⱨ▫ꜟ♃ ⅝

⁸ ╣ ≢ ╩ ⅝ ╡⁸ ⅜ ≢⅝╢ ⌂ⱪꜝ☻♅♇◒ ┼ ╣╢⁹ 

 

│⁸ ╩ ╡ ℮ ⌐ ∆╢ ⌐│⁸ ┘ ⅛╠ ↕

╣√ ─ ⌐ ™⁸ ╕√│ ─ ╩ ⇔≡ ∆╢ ⅜№╢⁹ 

  ᵑ ™ ≡♃▬ⱪ─ │⁸ ⅛╠─ ─ ─fiכ♂כ▫♥ꜞꜙ◐☿⁸

≢ ╡ ⇔√ ⌐⁸ ∂╪─ ⌐ ⇔≡ ⌐ ⇔≡™╢ ⌐ ╣

⇔⁸ ≤⇔≡ ∆╢⁹ 

  ᵒ ─ │⁸ ╩ ≤⇔⌂™ ─ ╡ ™ ≢ ∆╢⁹

⅛╠ ─ ⁸ ⌐ ↕╣√HEPAⱨ▫ꜟ♃ ⅝ ╩ ⇔≡⁸

⌐ ⇔√ ∂╪ ╩ ⌐ ╡ ↄ↓≤⅜ ≢№╢⁹ ⌐⁸ⱳ◔♇♩⅜№╢╙─

│⁸ ∂╪ ╩ ⌐ ╡ ↄ⁹ 

    ⅜ ∆╢╕≢│⁸ ─ ─ ⌐ ≤ ─ ≢ ∆╢⁹

─ ⅜ ⇔⁸ ╩ ∟ ╢ ⅜ ∂√ │⁸HEPAⱨ▫ꜟ♃

≢⁸ ∂╪╩ ⌐ ╡ ⅝⁸ⱪꜝ☻♅♇◒ ⌐ ╣⁸ ⇔√ ≢ ∟ ╡⁸ ∆

╢⁹ 

 

╛ ─ ╩ ∆╢≤⅝│⁸ ─ ⌂≥ ╛ ─ ╩ ∂√

⌐ ⅝ ∆─⅜ ≢№╢⅜⁸ ─ ─ ─ ⅜ ⌂ │⁸ ⌐∕─

⇔√ ≢ ╩ ∆╢⁹ 

 

ה  

ừ₈ ─ ─ ≢─ ─ ┌ↄ ⌐ ∆╢ ─ ₉─ ⌐≈™
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≡ 24 5 9  0509 10  

ừ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6 ה ⁸

26 6  

ừ  ∂╪┼─┌ↄ ⱴ♬ꜙ▪ꜟ ⁸

24 12 22  
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 ⅛╠ ⇔√ ╩ ∆╢ ─ ™ 

⅛╠ ⇔√ ╩ ∆╢ │⁸ ─ ┘ ⌐ ∆╢

45 137 ─ ⌐ ≠⅝⁸ ⌐ ∆╢↓≤⁹  

─ ⅛╠ ⇔√ ╩ ∆╢ │⁸ │∕╣╩ ≤⇔√

⇔ↄ│ ╩ ╦⌂™↓≤⁹ 

 

 

 

֘ ֙ 

⅛╠ ⇔√ ╩ ∆╢ ─℮∟⁸ ↑ ™╦╝╢꜠ⱬꜟ

┘ ה ה ™╦╝╢꜠ⱬꜟ │⁸ ₈

₉≤⇔≡ ╡ ℮ ⅜№╢⁹ 

  ╕√⁸↓╣╠─ ─ ⌐ ™√ ♩כ◦ ∂╪⅜ ⇔≡™╢⅔∕╣─№╢╙─

│ ⌐₈ ₉≤⌂╢⁹∕─ ─ ™╦╝╢꜠ⱬꜟ ─ ≤⌂∫√╙─│⁸

₈ ₉≤⇔≡ ╡ ℮⁹ 

  ─ ≤⇔≡│⁸ ₈⅜╣⅝ ₉ ♩כ꜠☻ ⁸₈ ⱪꜝ☻♅♇◒ ₉

ⱦ♬כꜟ ♃▬ꜟ ⌂≥⌐⌂╢⅜⁸₈ ₉≤⇔≡ ⌐ ™⅜

↕╣≡™╢⁹∕╣╠─ ™│ ⌐╟╢⁹ 

 (1) ₈ ₉─ ™ 

   │⁸ ─₈ ₉⁸ ─₈ ₉╕√│ ─™∏╣⅛

≢ ℮⁹ ─ ⌐│⁸ ₈ ₉─ ╩ ⇔≡™╢ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ ⌐ √∫≡│⁸ ─ ⌐ ⇔⌂™╟℮⌐ ╘ ≡⁸

⇔⌂↑╣┌⌂╠⌂™⁹ 

   ⁸ ≤╙ ─ ≤ ∂╠⌂™╟℮⌐ ╡ ™⁸ ⌐ ╘⌂↑╣┌⌂╠⌂

™⁹ ⁸ ─ ⱪꜝ☻♅♇◒ ≢ ∆╢↓≤⅜ ╘╠╣╢⁹ ⌐

─ ⌐│⁸ ⁸ ─ ╩ ∂√℮ⅎ≢ ⇔⌂↑╣┌⌂╠∏⁸

⁸ ─ │ ≢ ℮ ⅜№╢⁹ 

 (2) ₈ ₉─ ™ 

   │⁸ ─₈ ₉⁸ ─₈ ₉╕√│ ─™∏╣⅛

≤⌂╢⁹ ⁸ │₈ ₉≤ ─ ≤⌂╢⅜⁸ ─ │₈

₉╩ ≢⅝╢ ≢ ∆╢↓≤⅜≢⅝╢⁹ ⌐№√

∫≡│ ─ ≢ ⇔⌂™╟℮⌐ ™⁸ ⇔≡ ⇔≡⅔ↄ↓≤⅜ ╘╠╣≡™╢⁹ 

   ⁸ ⌐ √∫≡│⁸ ─ ≤ ∂╠⌂™╟℮⌐∆╢≤≤╙⌐⁸ ⌐ ╘

╢↓≤≤↕╣≡™╢⁹ ⁸╪╤∟╙│↑⅜♩כ◦─ ⌐ ∂≡ ╘╩∆╢↓≤╙

╘╠╣╢⁹ ∆╢√╘⌐╛╗╩ ∏ ∆╢ ↓─ ⌐│ ─ ╩ ∂

≡⁸ ∂╪ ─ ⌐ ╘╢↓≤⅜ ╘╠╣≡™╢ ╩ ⅝⁸≢⅝╢∞↑ ⇔⌂™╟℮

⌐ ╡ ℮↓≤⁹⌂⅔⁸ ≢─ │ ↕╣≡™╢⁹∕─√╘⁸ ─ ⁸
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─ ⌐ ∆╢─≢⌂↑╣┌⁸ ⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

 

┼─₈ ₉─ ╩ ∆╢√╘⁸ ─ ╩ ∏╢↓≤⁹

₆ 22  0909 ה 112 ה 100909001 ₇ 

 (1) ╩ ╗ │⁸ ꜞ◘▬◒ꜟ ⌐ ≠ↄ ◖fi◒ꜞ⁸♩כ

◖fi◒ꜞכ♩ ┘ ⅛╠⌂╢ ⁸ ⁸▪☻ⱨ□ꜟ♩ה◖fi◒ꜞכ♩⅜ ≤⌂∫

√╙─ ⌐⁸ ─ ⌐ ╩ ∆₈ ₉ ─

⅜ ה ∆╢↓≤⅜⌂™╟℮⁸ ╩ ∆╢↓≤⁹ 

 (2) ─ │⁸ ─ ╩ ∆╢ ⌐│⁸ ⌐ ≠

ↄ ╩ ∆╢↓≤⁹╕√⁸₈ ₉⅜ ꜞ◘▬◒ꜟ ⌐

∆╢↓≤⅜⌂™╟℮⁸ ⌐ ≠ↄ ┘ ╩ ∆╢≤≤╙⌐⁸

⌐ ⇔≡╙∕─ ╩ ↕∑╢↓≤⁹ 

 (3) │⁸ ─ ╩ ℮ ⌐│⁸₈ ₉⅜

ꜞ◘▬◒ꜟ ⌐ ∆╢↓≤⅜⌂™╟℮⁸ ⌐ ≠ↄ ╩ ∆╢↓

≤⁹ 

 

─ ⁸₈ ₉╕√│₈ ₉─ │⁸ ∂╪─⅔∕╣─⌂™

╩ ⅝⁸ ╩ ╡ ℮ ≤⇔≡ ⌐ ≠⅝⁸ ⌂ ╩ ∂╢

⅜№╢⁹ │ₐ ⱴ♬ꜙ▪ꜟ 2 ₑ⌐ ↕╣≡™╢─≢ ─↓

≤⁹ 

 

֘ ─ ֙ 

─ ─  

  ⌐╟╡⁸ ─ ⁸ ⅜ ↕╣≡™╢⁹∕─√╘⁸ ⁸

⅛╠ ⇔√ ╩ ∆╢ ╩ ∆╢↓≤╙≢⅝⌂™⁹ 

 

֘∕─ ֙ 

─ │⁸ ╛ ─ ─ ┌ↄ ─√╘⌐╙⁸ ⅝

↑ ╩ ∆╢↓≤│╙≤╟╡⁸ ─≤⅔╡⁸ ⌐≈™≡│ ≤⇔≡

∑∏⁸⅛≈⁸ⱨ꜠◖fiⱣ♇◒⌐ ╣╢ ⁸ ─ ╩ ℮⁹ 

 

ה  

ừ ┼─ ─ ─ ⌐≈™≡ 22 9 9  

0909 1 ה 112 ה 100909001  

ừ ⱴ♬ꜙ▪ꜟ 2 ꜟ◒▬◘ꜞה ⁸

23 3  
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 ⅜ ⌐┌ↄ ∆╢⅔∕╣⅜№╢ ⌐⅔↑╢ ⌐⅔↑╢

 

 ╩ ↕∑╢ ⌐ ╢  

10 │ ⌐ ∆╢ ╩ ↕∑╢ ⌐ ╢ ⌐≈™≡

│⁸ │⁸∕─ ╩ ↕∑╢ ⇔ↄ│ ─ ⁸ ⁸ │

⇔ↄ│ ⌐ ↕╣√ ⌐≈™≡⁸ │ ─ ╩ ↑√

─ ⅜ ∆╢ ─ ⌐≈™≡⁸ ⅝ ↑╠╣√ │ ╡ ↑╠╣√

─ ⁸ ─ ⌐≈™≡⁸ ⌐ │ ─ ╩ ∆╢↓≤

⌐╟╡ ∆╢↓≤⁹ 

 

 ╩ ⌐⅔™≡ ⌐ ↕∑╢ ─  

10 ⌐ ∆╢ ╩ ⌐⅔™≡ ⌐ ↕∑╢ ─ ╩

∏╢⌐ √∫≡│⁸ ─ ⅛╠ ╕≢⌐ ╘╢≤↓╤⌐╟╢↓≤⁹ 

│⁸∕─ ╩ ⌐ ↕∑╢ ⇔ↄ│ ─ ⁸ ⁸ │

⇔ↄ│ ⌐ ↕╣√ ─ ─ ┘ ⅝ ↑╠╣√

│ ╡ ↑╠╣√ ─ ⁸ ─ ⌐≈™≡⁸ ─ ⅛╠

─ ╡ ⌐╟╡ ∆╢↓≤⁹ 

│⁸ ─ ∂╪╩ ↕∑⁸ ⅜∕─ ∂╪⌐┌ↄ ∆╢⅔∕╣⅜№╢≤

⅝│⁸ ⌐ ┘ │ ╩ ↕∑╢↓≤⁹ 

│⁸ ─ ⅜ ⌂ │⁸ ─ ∂╪⅜ ⇔≡™╢╙─≤ ⌂⇔⁸

⌐ ┘ │ ╩ ↕∑╢↓≤⁹ 

│ ⌐⅔™≡ ⌐ ╩ ↕∑╢ ─ ─℮∟⁸∕─

╩ ─ ⅛╠ ↑ ╦⌂™≢ ⇔≡™╢ ╩™℮⁹ │⁸ ─ ⌐ ⇔⁸

⇔ↄ│ ─ ⁸ ⁸ │ ⇔ↄ│ ⌐ ↕╣√

─ ─ ┘ ⅝ ↑╠╣√ │ ╡ ↑╠╣√ ─

⁸ ─ ╩ ∆╢╟℮ ╘╢↓≤⁹ 

 

 

 

֘ ֙ 

₈ │ ─ ╩ ∆╢↓≤⌐╟╡ ∆╢₉≤│⁸ ⌐╟╡

─ ─ ∆╢↓≤⁸ │ JIS K 3850- 1₈ ─ ₉ ⌐╟╡⁸

│ ─ ⅜⁸ ─ ≤ ≢№╢↓≤╩ ∆╢↓≤╩™℮

↓≤⁹₆ 26 4 23 0423 7 ₇ 

 

⌐╟╢ ─ ⌐ ⇔≡│⁸ ה∟ ─ ה╣ ╣ ה╡⅜ ה╣⅜│⅝

⁸ ה ─ ⁸ ╩ ∆╢⁹₆  ─ ↑▪☻ⱬ☻♩ ∂
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╪ ה 2006₇ 

 

╩ ∆╢⌐ √∫≡│⁸ 

ה ─ ─  

ה ⁸ ╩ ∂↕∑╢  

╩ ╕ⅎ⁸ ≢ ↄ ⅛╠─ ─ ∞↑≢⌂ↄ⁸ ⌐╟╢ ≤ ╩

⌐ ╖ ╦∑⁸∕─ ╩ ╘╢ ⅜№╢⁹ 

⌂⅔⁸ ≈™≡│⁸ ╩ ℮─⌐ ⇔√ ╛≢⅝╢ ╡ ↑√™ ⅜№╢⅛

⇔≡ ∆╢≤⁸ ─ ⌂ ⌐≈⌂⅜╢ ⅎ┌⁸◄꜠ⱬכ♃≢№╣┌ ─

⁸ ≢№╣┌ ╩ ∆╢ ⁹ 

 

₈ ⅝ ↑╠╣√ │ ╡ ↑╠╣√ ₉⌐≈™≡⁸ │

34 ─ │⁸ 10 ─ ⅛≈ ⌂ ─√╘⁸ ─ ⅜

≢№╢⁹ 

─ ⌐ √∫≡│⁸ ⌐ ∆╢ ≤⁸∕─ ⌐ ≠⅝ ⌂ ⌐

∆╢ ⌐≈™≡⁸∕╣∙╣ ⌐ ≢⅝╢ ⌐ ∆╢⁹ 

↓─ │⁸ ─ ⌐ ╛⅛⌐ ╩ ℮ ╩ ⅝⁸ ⁸ ≤™℮ ╩

⇔≡™ↄ√╘─╙─≢№╢⅛╠⁸ ─ ─ ≤│ ה ⅜

⌂╢⁹ ⌐│⁸ ─ ╩ ∆╢∞↑≢⌂ↄ⁸ ─ ╩ ╘⁸ ─

ה ─√╘─▪♪Ᵽ▬☻⌂≥⌐≈™≡╙⁸ ∆╢↓≤⅜ ≢№╢⁹ 

⌂⅔⁸ ⌐ ∆╢ ╩ ∫√ ⁸ ─ ⅜ ⌂ ⌐≈™≡⁸ ⅝ ↑

─ │⁸ ╩ ╦∏⌐⁸ ≤╖⌂⇔≡ ╩ ℮↓≤╙≢⅝╢⁹ 

 

─ ה ∂ ה╘ ™ ╖⌐≈™≡│⁸ 

ה  ─ ─ ─  

ה  ╩ ↕∑╢  

─⧵ה  ╩ ∆╢ ─ ה  

ה ─ ∆╢ ⌐ ↕∑╢ ─ ™⁸ ∕─ ─ ∂

╢ ≢№╢⅛ ⅛  

 ⅛╠ꜞ☻◒ ╩ ⇔⁸ ה ─ ─ ╩ ╕ⅎ⁸ ⁸ ≤

ⅎ╠╣╢ ╩ ∫≡™ↄ↓≤⅜ ≢№╢⁹⌂⅔⁸™∏╣⌐⇔≡╙⁸ ⌐╟╡

─ ∂╪╩ ↕∑⁸⅔╟┘ ⅜∕─ ∂╪⌐┌ↄ ∆╢⅔∕╣⅜ ∂╣┌⁸ ⌐

∆╢ ╩ ⅝⁸ ─ ╩ ∂⌂↑╣┌⌂╠⌂™₆ 10 ₇⁹ 

 

╩ ↕∑╢ ⌐ ⇔≡⁸ ─ ⅝≢│⁸ ─ ⁸ ∂ ╘⁸

™ ╖─ ≢№╢⅜⁸ ─ ─ ≤⇔≡ ╩ →≡™╢  

ה ⌐ ─⅔∕╣№╡ 

ה ⌐ ∫≈™√╡⁸ │Ⱳכꜟ ⅜ √╢⅔∕╣№╡ 

ה ⅜ ∆╢ ⌐№╡ 
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ה ⁸ │ ⅜⅛⅛╢⅔∕╣№╡ 

╕√⁸ ⇔╛∆™ ─ ≤⇔≡│⁸ ⅝ ↑ ꜠ⱬꜟ ─╒⅛⁸꜠ⱬꜟ

≤⇔≡⁸ ⅎ┌⁸ ⅜ →╠╣╢⁹ 

ה ●☻⌐↕╠↕╣╢⁸ ⅜⌂™╙─│ ⌐ ⌐↕╠↕╣╢⁸ ⌐ ≢

│ ⌐ ⇔√ ─ ⅜ ≤⌂╡℮╢  

ה ⅜ ∆╢ ─ ◄ꜟⱲ ─ ⁸ ─ ⌂≥⁹ ⅜ ⇔╛

∆ↄ ∆╢  

☻fiⱣꜗ◐ה ⅞ ╕√│ ⌐╟╡⁸ ⅜ ™⌐ ⌂╢ ╩∆╢↓

≤≢⁸ ⅞ ⌐ ⅜⅛⅛╢  

 

֘ ֙ 

─ ─╖⌂╠∏⁸∕─ ∆╢ ─ⱷfi♥♫fi☻ ◄꜠ⱬכ♃─

⁸ ─ ╡ ↑ ⁸∕─ ⅜ ↕╣√ ≢─ ╩ ⌐ ∆╢≤⅝│⁸

─ ⅜ ⌐┌ↄ ∆╢↓≤╩ ∆╢√╘⁸ ⌂ ╩ ∆╢↓≤⅜ ≢

№╢⁹ ╩ ╡ ℮ │ ─ ⌂≥⅜ ≠↑╠╣≡⅔╡⁸ ⅎ┌

─ ─ ⇔√ ─ ⇔ ─ ╩ ╦∑╢╟℮⌂ ╩ ╘⁸↓╣╠ ⌐

≠ↄ ╩ ≢⅝⌂™ ⌐ ⇔≡│⌂╠⌂™⁹ 

 

֘ ⁸ ∂ ╘⁸ ™ ╖─ ֙ 

╩ ∑∏⌐ ⅝ ⅝ ∆╢ │⁸ ⱴ♬ꜙ▪ꜟ ╩ ⌐⁸ ⁸ ∂ ╘⁸

™ ╖─ ⅛╠ ⌂ ╩ ∆╢⁹֘  ─ ↑▪☻ⱬ☻♩ ∂╪

ה 2006⁸ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6֙ 

⌐ ─ ╘⅜№╢ │⁸∕╣⌐ ℮↓≤ Ί ⁹ 

 

֘ ⁸ ∂ ╘⁸ ™ ╖─ ֙ 

∂ ╘⁸ ™ ╖⌐≈™≡⁸ ⌐╟╡꜠ⱬꜟ ─℮∟ ↑ ≤

─ꜟכ►◒♇꜡↑ ∂ ╘╛ ™ ╖─ ─ ⅜ ↕╣≡™╢⁹ ⌐ ≠

ↄ ╙⁸↓─ ╩ ⌐⇔⁸ ⌂ ≢ ℮⁹ 

 

10 ⁸ ∂ ╘⁸ ™ ╖─ │⁸ ⅎ┌ ⌐ ∆╢ ∂ ╘ ─

╩ ∆╢⌂≥⁸ ╩ ⌐⇔⁸ ⌂ ≢ ℮⁹֘ ►▼Ⱪ◘▬♩

─ ⁸ ₈ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6₉

֙ 

 

֘∕─ ֙ 

11 ∕─ ─ ─ │⁸ ╩ ─↓≤⁹ 

 

12 ⌂⅔⁸ ≤⇔≡ ─ ⌐ ╦╢ ⅜⁸ ⌐⅔↑╢ ─

─ ╩ ℮ ⌐ ≤∆╢√╘⁸₈ ⱴ♬ꜙ▪ꜟ₉⅜ ↕╣≡™╢⁹ 
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Ί ה  ─ ─ ⌐ ∆╢  

─    

 

─ ⅜ ─

─ ╩ ⅎ╢  
 

꜠ⱬꜟ

─℮∟⁸

↑ ⁸

כ►◒♇꜡↑

ꜟ 

─ ⅜

─ ─ ╩

ⅎ⌂™╙─  

  

─  
⁸ ∂ ╘⁸╕√│ 

™ ╖ 

ה  

ה   

ה

─  

⁸ ∂ ╘⁸╕√│ 

™ ╖ 

 

╕√│  

─  

⁸ ™ ╘⁸ ∂

╘⁸╕√│ ↓╣╠≤

─ ╩ ∆╢

 ꜠ⱬꜟ

─

 ─ ⅜ ⇔

™ ⁸╕√│ ≤─

⅜ ⌂  

 

 

ה  

ừ ─ ─ ┘ ⅜ ⌐┌ↄ ∆╢⅔∕╣⅜№╢ ⌐⅔↑╢

≢─ ─ ┌ↄ ⌐ ∆╢ ─ ─ ⌐≈™≡ 26 4 23  

0423 7  

ừ  ─ ↑▪☻ⱬ☻♩ ∂╪ ה 2006 ( )

☿fi♃⁸כ 18 9  

ừ ─ ⌐ ╢ ⱴ♬ꜙ▪ꜟ 2014.6 ה ⁸

26 6  

ừ ⅛╠ ╩ ↕∑╢⅔∕╣⅜⌂™╙─≤⇔≡ ⅜ ↕╣√ ╩ ⇔

│ ↕╣√ ╩ ⌐ ∆╢ ⌐≈™≡ ⅜ ╘╢ 18

1173  

ừ ►▼Ⱪ◘▬♩ ─ ⌐≈™≡ βꜞfi◒ ₈ ─

⌐ ╢ ₉─₈ Excel File ₉╩↔ ↄ∞↕™⁹ 

http://www.mlit.go.jp/jutakukentiku/build/jutakukentiku_house_tk_0000 42.html  

ừ ⱴ♬ꜙ▪ꜟ 26 11 ⁸  

ừ ─√╘─ ▪☻ⱬ☻♩ ─ 17 18 ⁸
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з ≢ ∆╢ ─  

 

─ з ⅛╠─ ╖ ╣╢ ⁸

⌂≥  

  ─ ה ה ─ ה ה ═ ה

─ ה ─ ה ┘ ⁸ ⁸ ─ →⌂≥─ ╩ ∆╢⁹ 

  ⅎ┌⁸ ⁸ ⌐⅔™≡⁸ ה ─ │⁸

╕√│⁸ ≤⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ─└≤⅜ ∆╢

ה ⌂≥ ⁸ ─ ∆╢⅔∕╣⅜ ⅝™ ה ⌂≥ ⁸

∕─ ─ ─ ⅝™ ה ⌂≥ ≢ ⌐ ∆╢

─ ה ─ │⁸ ╕√│⁸ ≤⇔⌂↑╣┌⌂╠

⌂™⁹ 

  ─ ⌐≈™≡│⁸ ≤∆╢√╘⌐⁸ ה ה ה ה ה

╩ ╕√│⁸ ≢ ╘╢ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  ↓─ ⁸ ⌐╟∫≡│ ╩ ⇔≡™╢ ⅜№╢⁹ 

  ≤∆╢√╘⌐⁸ ⁸ ⌂≥─ ⌐⁸ ↑

┘ ╩ ⇔≡™╢ ⅜№╢⁹ 

  ╕√⁸ ◖fi◒ꜞכ♩ ≢╙⁸Ⱳ▬ꜝהכ ─ ⁸ ⌐ ≤⇔≡

↑ ╩ ∆╢↓≤⅜ ™─≢ ⅜ ≢№╢⁹ 

 

⁸ ⁸ ⁸ ─ ⁸

ה ⅛╠─ ╖ ╣╢  

ה   ה ה ─ ה ה ה

ה ה ה ה ה ╛

ה ╟╡⁸ ≤⌂╢ ─ ╩ ⅝ ⇔⁸ ∆╢⁹ 

 

⅛╠ ∆╢  

  ≢⁸ ↔≤⌐ ╩ ⇔≡™╢─≢⁸ ⌐ ∆╢ ╩ ⅝ ∆⁹

╕√⁸ⱷכ◌כ╩ ה ⇔≡™╢↓≤⅜№╢─≢ ∆╢ ⅜№╢⁹ 

 

ה ⅛╠─ ╖ ╣╢  

  ─ ≢╙⁸ ∆╢ ⅜№╣┌ ≡ ⇔⁸ ≤⌂╢ ─ ╩

⅝ ∆⁹ 
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з  1992 ╕≢─  
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─  

 ⌐⅔™≡│⁸ ⌂≥⌐ ∂≡ ⇔⌂⅜╠ ∆╢⁹ 

 

ה  

ừ  

 http://www.mlit.go.jp/gobuild/kijun_touitukijyun_hyoujyunzu.htm  

ừ (▪☻ⱬ☻♩) ☻כⱬ♃כ♦  

 http://www.asbestos - database.jp/ ה  
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и ─  

 

 ⌐ ∆ │⁸ ≢ ∆═⅝ ⌂ ╩ ═≡™╢⁹ ─ ≢│⁸↓╣╠

⌐ ⅎ≡⁸ ─ ⁸ ─ ⌐ ╢↓≤⌂ↄ⁸ ⅛≈ ⁸ ⅛╠≢│

ⅎ⌂™ ╕≢ ⌐ ∆╢↓≤⅜ ≢№╢⁹₆ 25 1 7  0107 2

₇ 

 

֘ ⌂ ֙ 

⌐⅔™≡─ ה ⁸ ╡─ ⌂≥ ╩ ⇔√ ⁸ ─

⌂≥─ ╩ ℮⁹ ⌐ ⌂≥⌐⅔™≡│ ⁸ ⌂≥⌐ ⱷהכ◌כ

ה JISה ♩♇꜡ה ⌂≥ ─ ⌂ ⅜ ↕╣≡™╢ ⅜ ™

и ה ה ה ⁹ 

  ↓╣╠─ ╩ ⌐∕─ ⌐⅔™≡─ ╩ ™ ∆─≤ ⌐⁸ ─

⁸ ה ⌂≥─ ╙ ℮⁹ 

 

  

и   и  ꜡♇♩  

  

  

и  Ɽꜟⱪ☿ⱷfi♩  и  ┼─  

 

7 ⌐ ↕╣√ │₈ ₉ⱴכ◒⅜ ≤⇔≡ ↕╣

≡™╢⁹√∞⇔⁸ 7 1 ╕≢│ 5 ⁸ 16 9 ╕≢│ 1 ─

│ ↕╣≡™⌂™↓≤⅛╠₈ ₉─ │⌂™⁹⇔√⅜∫≡⁸↓─ ─ │⁸₈ ₉ⱴכ

◒⅜ ↕╣≡™⌂™↓≤╩╙∫≡₈♀꜡▪☻ⱬ☻♩₉≤ │≢⅝⌂™↓≤⅛╠ ⅜

≢№╢⁹₆ 17 3 30  050330010 ₇ 
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₈ה  ₉ⱴכ◒⌐╟╢ и  

ה  ⌐╟╢ и  

♪כⱲה  ה ⌐╟╢ и ה  

 

 

  

и  ₈ ₉ⱴכ◒ и ♩♇꜡ה   

  

  

и   и   

 

֘ ≤⇔╛∆™ ֙ 

─╟℮⌐ ─ ⌐ ⅜ ╣≡™╢ ╛⁸ ─╖ ⅜ ↕╣

≤⇔╛∆™ ⅜№╢⁹ 

ה  → Ⱳכ►☻ꜝ◓⁸♪כꜟ╛☿ⱷfi♩ ─ ⌐ ↑ ⅜

∆╢ ─ ™ ╖ ⌐╟╢  

ה  ↑ ─ ꜟכ►◒♇꜡╠⅛ ⇔ ⅜ ⅝ ↑╠╣╢  

ה  ⁸ ┼─ ꜟכ►◒♇꜡↑ ⌐ ┼ ⅝↓╓╣√ ╕

√│⁸↓╣╠╩ ≤⇔⁸ ꜟכ►◒♇꜡↑ ─ ה ╩ ∆  

ה  ─ ה ⌐ ↑ ⅜ ⇔∕─ → ≤⇔≡⸗ꜟ♃ꜟ ⅜ ╦╣≡

™╢  

ה  ─ ⌐ ⅝ ↑╠╣√ ↑ ─ ╩Ⱪ꜡♇◒ ≢ ⌐ ╦╣≡™╢

иƸ֓ ƹ  

ה  ─ ⌐ → ≤⇔≡ ↑ ⅜ ↕╣≡™╢  

ה  ⅜ ≢│⌂ↄ⁸ ─ ─ ╩ ℮ и 11ה10ה  

ה  ╛ ─Ⱳכ♪╛ ⱤⱠꜟ─ ⌐ ⅜ ↕╣≡™╢  

ה  ─ → ─ ∟≤⇔≡ ꜟכ►◒♇꜡ ⅜ ⅝ ↑╠╣≡™╢  
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и  Ɫ▬☻♃♇◒  и 10 Ɫ▬☻♃♇◒ 

       

  

  
 и כ♫▬ꜝ 11 ⅝◌ⱳ☻♃♇◒ 

        

и 12  

 

ה  ≤◖fi◒ꜞכ♩ ─ ╡ ™ ≤ ╩ ∆╢ ─ ⅞≤⇔≡ ╘╠╣⸗ꜟ

♃ꜟ ≢ →╠╣≡™╢  

ה  ─ ┘ ⌐ ↑ ה ⅜ ↕╣≡™

╢ и 12  

ה  ─⁸ ⁸ ⌂≥─√╘⌐⁸ ─ ⁸ ⁸

⁸ ─ ≢│⌂ↄ⁸ ─ ─ ⁸ ⁸ ⁸ ⌐

≤⇔≡ ─ ↑ ╩ ⇔≡™╢  

ה  ─⌂™ ⱨ꜡▪≢ ─ ─╖ ⅜ ⅝ ↑╠╣≡™╢  

ה  ↑ ⅜ ↕╣√ ╛ ⱨ꜡▪ ⅜ ⌐╟╡ ↑ ⅜

↕╣√ ⅜ Ⱳכ♪ ≢ ╠╣≡™╢  

ה  ⌐№╢╟℮⌐⁸ ה ה ⌐⁸ ⌐╙╟╢⅜ ╛

─ ╡⁸╕√⁸ ─ ╡⅜ ∆╢  

ה  ─ ─ ╩ⱪꜝ☻♅♇◒◦כ♩≢ ─ ⁸ ≢ →╩⇔≡™

╢  

─RCה  ⌐ ⅜ ⅝ ↑╠╣ ⌂≥ ∕─ ⌐ꜝ☻ ╩ ╡⸗ꜟ♃ꜟ ⱪ

כ♃☻ꜝ ╡ →⅜ ╦╣≡™╢ и 13  

ה  ─◄ꜟⱲכ ─╖⌂╠∏⁸ ⌐ ⅜ ╦╣≡™√ и

14  

ALCה  ─ ꜟכ►◒♇꜡⌐⅞ ⅜ ⌐ ↕╣⁸ ╣╙⇔ↄ│ ╣≡™╢  

  и 15 ⌂≥⅜№╢⁹ ↄ⌐│ⱨ□☻♫כ ─ ╩ ╢↓≤╙≢⅝╢⅜ ⌐ 
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    ╦⅛╡≠╠™ и 16 ≢№╢⁹ 

ה  ─└↕⇔─ ⁸●ꜝꜞ ╛ ─√╘ ⁸◦ꜗⱨ♩ ⁸Ɽ▬ⱪ☻Ɑכ

ꜟכ◊►fi♥כ◌⁸☻ ∟ и 17  

ה ─ ↕⌐⌂™ ⌐ ─◐ꜗfiⱣ☻ ⅞ и 18 ⁸ ⁸ ☻ꜝ

Ⱪ⁸ ─ ⅝ ╖ ─ ⅎ⌂™ ⌐ ⅜ ⅝ ↑╠╣≡™╢  

™↑ה ◌ꜟ◦►ⱶ │⁸ ↄ│ ≤⇔≡ ↕╣≡™╢ и- 19

⅜№╢⅜⁸ │ ⇔√╡ ╩ ∫≡™╢√╘⌐⁸ ⅛╠≢│ ⅛╡⌐ↄ™ ⅜

№╢⁹⌂⅔ ≤⇔╛∆™ ≢│⌂™⅜⁸ ─ ⁸ ─ ⌐↑™ ◌ꜟ◦►ⱶ

⅜ ╦╣√ и- 20  

ה ⌂≥─ ⁸◘♇◦ ה╡ ◓fi◐כ◖─ ⁸ ⁸ ⌐≤⌂◓ⱨ▫fiכꜟ ∆

╢⁹ 

ה ─ ⌐⅔↑╢ ≤⇔≡⁸ 52 ╟╡⁸ꜝ כ♫▬ ≤ ─

≤⌂∫√√╘⁸ ♩כ꜠☻⁸≥╢∆ ⅜№╢∞↑≢⁸ │⌂™╙─≤⇔≡ ≤⇔⅜

∟≢№╢⁹ ⌐ ⅜⌂™⅛ ∆╢↓≤╩ ╣≡│⌂╠⌂™⁹ 39

⅜ ∆╢⅜⁸ 52 ╕≢│⁸ ⅜ ⇔√ ≢№╢√╘⁸ ⌐╟╢

⅜⇔╛∆™⁹  

 ◌ⱳ☻♃♇◒ ▪⸗◘▬♩ⱨ▼ꜟ♩ כ♫▬ꜝ≥ ⅝ ⅜№╢⁹ 

 Ɫ▬☻♃♇◒הⱤכꜟ☻♃♇◒ ─↑∞כ♫▬ꜝ ⅜№╢↓≤╙ ⇔≡│⌂╠⌂

™⁹ 

 

  ⌂⅔⁸ │№ↄ╕≢ ≢№╡⁸ ≤⇔╛∆™ │ ⌐╙ ₁№╢─≢ ⌐ ╦

╢ ─ ≢╙ ה ה ה

⌂╢═ↄ ↄ─ ⅜ ⌂ ╛ ╩╙∫≡ ≢⅝╢ ╩ ↑≡⁸ ≤⇔╛∆™

─ ↑ ─ ⌐ ∆╢ ╩ ⇔⁸ ╣⅜⌂™╟℮ ╩ ℮↓≤⁹ 

  β ₈ ↑ ₉⌐│⁸ ⌐ ה ה ≤⇔≡─ ↑ ⁸

⁸ꜟכ►◒♇꜡↑ ↑ ≤ → ≤⇔≡─ ↑Ɽ⁸♩▬ꜝכ

↑ⱣכⱵ◐ꜙꜝ▬♩ └╢ ↑ ⅜№╢─≢⁸ ↕╣≡™╢ ╛ ─

─ ╙ ⌂ⱳ▬fi♩⌐⌂╢⁹ 

 

и 13 ─ ⌐ ⅜ ⅛╣ꜝ☻ ─ ⸗ꜟ♃ꜟ ⱪꜝ☻♃כ ╡ → 
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и 14 ⌐╙ ╦╣╢  

 

 

  

и 15 ☻ꜝⱩ ⅞ ⌂⇔ и 16 ⱨ□☻♫כ  

  

 

и ꜟכ◊►fi♥כ◌ 17 ∟  

 

и 18 ◐ꜗfiⱣ☻ ⅞  

 

 

 

 

 

 

 

и- 19  ↑™ ◌ꜟ◦►ⱶ ╩ ≤⇔≡ ⇔≡™╢  

↓─ │  
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II Ή20 ה  ─  ─ ⌐╟╡ ⇔≡™╢ 

 

֘╟ↄ ╦╣≡™╢ ֙ 

ה ⌐≈™≡│⁸ ─ ⌂╠┘⌐ ╩ ∆╢ ⅜№╢↓≤⌐ ∆

╢⁹ ⌐ ⌐⅔™≡│ ◄ꜟⱲ∞↑≢│⌂ↄ⁸ ⁸ ⁸ⱣꜟⱩ ╙

∆╢ ⅜№╢↓≤⌐ ∆╢⁹ 

 

┤≤↓╤ ⌐№╢ ╛♄◒♩Ɽ♇◐fi ╩ ∆╢ ⅜№╢↓≤⌐ ∆╢⁹ 

 

ה ─ ה ─ ┘⁸ ה ─ ─ ╘ ─ ∆

╢ ⅜№╢↓≤⌐ ∆╢⁹ ╕√│ ⌐⅔™≡⁸ ה ⁸EV

⁸♄◒♩☻Ɑכ☻ ─ ⌐ ∆╢ │⁸ ה ╩ ⌐⇔⌂↑

╣┌⌂╠⌂™ │ ≤⇔⌂↑╣┌⌂╠⌂™ ⁹⇔√⅜∫≡⁸ ╩ ⇔⌂

↑╣┌⌂╠⌂™↓≤⅛╠⁸ ─ ↕╣≡™╢ ⅜№╢─≢ ⅜ ≢№╢⁹ 

  ╕√⁸ ה♩◒♄ה ─ ⌐│ ⅜╟ↄ ↕╣≡™╢⁹↕╠⌐

╩ ∆╢√╘⌐ ↑ ה ꜟכ◦ ╩ ∆╢↓≤⅜№╢⅜⁸ ≤⇔⅜∟

⌂─≢⁸ ⅜ ≢№╢⁹ 

 

֘ ֙ 

ה ⌐⅔™≡ ↕╣√ ↑ │⁸ ─ ⅜ ≢⁸ ─

╡⅜№╢ ─ │⁸ ה ⅜┌ↄ ∆╢ ⅜№╢√╘⁸ ⌐ ה

─ ╩ ∂√ ≢⁸ ⌐ ╘⁸⅛≈ ─ ╩ ╘╢ ⅜№╢√╘⁸

╩ ⇔≡⅔ↄ↓≤⅜ ╕⇔™⁹ 

 ₄ ⌐╟╡ ─ ה∟ ₅ ─ ה╣ ╣ ה╡⅜ ה╣⅜│⅝

⁸ ה ─ ⁸ ╩ ∆╢⁹₆  ─ ↑▪☻ⱬ☻♩ ∂╪

ה 2006₇ 

 

֘ ╩ ℮ ─┌ↄ ֙ 

↑ ⌐ ⇔√ ─ ∂╪⅜ ⇔⌂™╟℮ ⌐ ∆╢⁹

─√╘⌐⁸ ╩ ↑╢ ⌐⁸ ⌐ ⇔√ ⅜ ∆╢ ⅜№╢─≢⁸

╡╩ ⌂ ∆╢ ─ ╩ ∆ ⅜№╢⁹ 
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 ₆ 17 3 18  0318003 ₇ 

 

֘ ─ ֙ 

≢⅝╢∞↑ ה ⁸ ─₈╖⌂⇔₉│∑∏⌐⁸ ┘⁸ ─

⅛╠ ╩♃כ♦⌂ ╖ ╡⁸ ⌐ ≤₈ ₉╩

⇔≡ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

ה  

ừ ─ ⌐≈™≡ 17 3 18  0318003  

ừ ▪☻ⱬ☻♩ ─ ™⌐ ∆╢ 17 3 30  

050330010  

ừ ─ ─ ⌐⅔↑╢ ┌ↄ ─ ⌐≈™≡ 9 ▪

☻ⱬ☻♩ ─ ╩ ╕ⅎ 25 1 7  0107 2  

ừ  ─ ↑▪☻ⱬ☻♩ ∂╪ ה 2006 ( )

☿fi♃⁸כ 18 9  
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Ƹ֓ ƹ ─ ─ ⌐⅔↑╢▪☻ⱬ☻♩ ⌐≈™≡ 

       8 ₈ ▪☻ⱬ☻♩ ₉ ╟╡  

 

─  

╡ ⇔≡™╢≤↓╤│ ─ ⌐ ⅝ ↑╩⇔≡⁸↕╠⌐⸗ꜟ♃ꜟ─ ≢ →⁸∕

─ ◖fi◒ꜞכ♩Ⱪ꜡♇◒≢ ∫≡™╢ ≢№∫√⁹∕─ ⁸ ≤ ─ ⌐ ╣≡™√ ⁸

≢ ╣≡™√ ⌐ ⅜ ⅝ ↑╠╣≡™√⁹ 

│ ≢ ≢⅝∏⁸ ⁸ ⅜ ⇔≡™╢─⅜ ↕╣

√╙─⁹ 
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 ─ ⅔╟┘ ╩ ∆╢ ⌐⁸ ⅜ ╩ ⇔≡™╢

⅛ ⅛╩ ⇔≡⅔ↄ ⅜№╢⁹ 

 ⌐ ─0.1 ╩ ⅎ≡ ╩ ⇔≡™√ ⌐≈™≡│⁸ ⅜

⇔≡™╢₈▪☻ⱬ☻♩ ה ⌐ ∆╢▪fi◔כ♩ ₉⌐╟╡

─ ⁸ ⁸ ⅜ ≢⅝╢⁹ 

⇔√⅜∫≡⁸↓╣╠─ ╩╙≤⌐ⱥ▪ꜞfi◓ ╛ ≢─ ╙ ∑⁸ ─

⅜ ≢⅝╢ │⁸ ╩ ⇔≡ ╩ ℮ ⅜⌂™⁹√∞⇔⁸ ─

ↄ│ ⌐⅔™≡ ─ ⅜ ↕╣⁸ ─ ─ ⅛╠ ╩ ≢

⅝╢╟℮⌐⌂∫≡™╢√╘⁸ ⌐ ↕╣√ ╩ ∆╢↓≤│ ⇔™⁹∕─ │⁸

╩ ⌐ ⇔≡⁸ ╩ ™ ∆╢⁹ 

  ─ │ ∂╪⅜ ⇔⌂™╟℮⌐ ⌐ ∂╪ ╩ כ♃♇◌⁸╠⅛≡⇔

♫▬ⱨ⁸☻◒꜠כⱤ ≢ ⅛╠ ⌐ ╩ ╣ ⇔∏≈ ⁸ ∆

╢⁹ ─ ⅛ ⅛╠1⅛ √╡ 10cm3 ╩ ⌐ ╩ ⇔⁸ ⌐

╣⁸∕╣╠╩ ╕≤╘⌐⇔≡ ⁸ ⁸ ─ ⁸ ⁸

⁸ ─ ─ ⁸ ─ ⁸ ╩ ה ⇔

≤∆╢⁹ 

 

↑ →⌂≥ ─ │⁸ ⅜ ↕╣≡⅔╠∏⁸ ╙╒≤

╪≥ ╩ ⇔≡™⌂™─≢⁸ ≤ ≤─ ─ⱨ▬♫כ♃♇◌╛Ɽכ꜠◒☻⌐

╩ ╣⁸ ╩ ∆╢─⅜ ≢№╢⁹ ↑ │⁸ ⅜ ™√╘⁸

™ ─ ╩ ∆╢ ⅜№╢⁹ 

 

↑♃▬ꜟ →⌂≥ │⁸ ה ה ⅜№╢⅜⁸ ─

↕│ ≤ ∂ Ⱶ◒꜡fi≢№╡⁸ ╙╒≤╪≥ ╩ ⇔≡™⌂™⁹⇔√⅜∫≡⁸

─╒≤╪≥⅜ Ɽכ꜠◒☻╩╣↓⁸╡№≢ ≢ ∆╢↓≤⅜ ≢№

╢⁹ │ ⌐ ⅜כꜗ♅☻◒♥─ ↕╣≡™╢↓≤⅜ ™⁹↓╣╠─

╩ ⇔≡™╢ │⁸≥─ ≢№∫≡╙ │ ≢№╢⁹╕√⁸ │

┼─ ⅜ ™─≢⁸ ≤ ≤─ ⅛╠⅝╣™⌐ ≢⅝⌂™ ⅜

™≤ ⅎ╠╣╢⁹↓─╟℮⌂ │⁸ ╩ ⌐ ⇔≡ ∆╢↓≤≤⌂╢⁹ 

 

↑ ☻♃♇◖ →⌂≥ │⁸ ⅜№╢ ≤ ⅜⌂™ ⅜№╢⁹

⅜№∫√≤⇔≡╙ ⌐ ╘╢ │ ⅛≢№╢⁹ ↑ ─

│ ↄ⁸∕─ ╙ ≢№╢↓≤⅛╠ ╩ ⌐ ∆╣┌╟™≤ ⅎ╢⁹ ↑

≤ ≤─ ≢ ∆╢↓≤│⅛⌂╡ ≢№╢⁹ 

╡ ⅎ ─ ─ │⁸ ⁸ ╩ ℮⁹ 

╕√│ ─™∏╣─ ⌐⅔™≡╙⁸ ─ ╛ ⅜ ⌂≥⌐╟∫≡ ⌂∫≡

™╢ ╛⁸ ⌐╟∫≡ ⅜ ⌂∫≡™╢ │⁸∕╣∙╣ ⌐ ∆╢⁹ 

й ─◘fiⱪꜞfi◓ 
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⇔√ ⌐│ ╛◖fi◒ꜞכ♩ ⅜ ⇔≡™╢ ⅜№╢⁹╕∏⁸

≢ ╩ ⇔⁸◖fi◒ꜞכ♩⅜ ⇔≡™⌂™↓≤╩ ∆╢⁹ 

 

≢⁸ ⌐ ╛ ⅜⌂™ ⌐│⁸ │ ─╖≤⌂

╡⁸ ─ ╕≢╩ ≤∆╢ й ─ ≢ ⇔√ ⁹ 

 

╩ ≤⇔√ ⌐│⁸ ⅔╟┘ ⅜ ≤⌂╡⁸◖fi◒ꜞכ♩

─ ╕≢╩ ≤∆╢ й ─ ≢ ⇔√ ⁹ 

 

⁸ ⅜ ∂╟℮⌐╖ⅎ≡™≡╙⁸ ╡ ⌡─ ⁸ ⅜ ⇔≡™╢

╩ ⇔⁸ ⁸ ⁸ ─╟℮⌐ ⅜ ⌂╢ ╩ ∆╢ ⌐≈™≡│⁸

∆╢↓≤⅜ ╕⇔™⁹ 

 

  



114 

  

 

 

 

       

 

 

       

 

 

       

 

 

       

 

й  ─  

 

 

─  

─  

─  

─  

─  

─  

ₒ ↑ ─ ₓ 

ₒ ↑ ⌂⇔ ⇔ ─ ₓ 

ₒ ─ ₓ 
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10 3  

 
 

 
 

 
 

 
/  
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---------------------  

 

 

 

 

 

 

 

 

 

 

 

 

 

---------------------  
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к ─  
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