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1 ⌐⅔↑╢ ─  

1  

↓─ ⌐⅔↑╢ ─ ⌐₈ ₉≤™℮⁹ │⁸

─ ─ ⌐ ⇔≡™╢ ≢ ℮ ─ ⌐⅔™≡⁸ ─ ─ ≤⁸

⌂ ╩ ∆╢≤≤╙⌐⁸ ─ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

2  

─ ⌐ ⇔≡™╢ ≢ ℮ │⁸ ╩ ⇔⁸ ≤⇔

≡↓─ ⌐╟╢╙─≤∆╢⁹ 

3  

─ ⌐ ⇔≡™╢ ╩⁸ ─√╘ ∆╢ ─ ⌂

─ │⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

▬ ─  

─ │⁸ ─ ╡≤∆╢⁹ 

▬ ─ │ 4 ─ ⌐⅔™≡⁸∕─ ─ ─

 

─ ─ ⌐≈™≡│ ⌐№∫≡│⁸ 

     200  

     400  

⌐№∫≡│ 1 ─ ─ ≤∆╢⁹ 

꜡ ╘ ─  

╘ ╩ ↑√ │⁸ ─ ⁸ ─

∕─ ⌂ ⌐╟╡ ╩ ∫≡⁸ ⌐ ⌂ ─ ⌐ ╘⌂↑

╣┌⌂╠⌂™⁹↓─ ⌐⅔™≡⁸ │⁸ ≢№∫≡╙⁸

─ ™ │ ↑≡ ℮╙─≤∆╢⁹ 

╩ ℮ ⌐│⁸ ╩ 5 ↕∑⌂™╟℮ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

Ɫ ─  

╩ ℮ │ ≤⇔≡╕╦╡ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

≢№∫≡╙⁸ ─√╘⌐ ⌂ │ ∏

∆╢≤≤╙⌐⁸ ∕─ ─ ─ ⌐ ≢⅝╢╟℮ ⇔≡⅔⅛

⌂↑╣┌⌂╠⌂™⁹ 

꜡ ─  

─ ─ ⌐ ⇔≡™╢ │⁸ ⌐ ⌂ ╩ ≈╟℮

⇔⌂↑╣┌⌂╠⌂™⁹ ↕╣≡™⌂™ ─ ─ │⁸40 ≤∆

╢⁹ 
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Ɫ ─  

╩ ℮ │⁸ ⌐ ℮╟℮ ╘⌂↑╣┌⌂╠⌂™⁹

⌐⅔™≡│⁸ ≤⇔≡ ⌐≈™≡│ 10 ≤∆╢⁹ 

4 ─  

│⁸ ⌐ ╘╢≤↓╤⌐╟╡ ⁸ ╩ ⇔⁸↓

╣╠╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ⁸ │⁸ ⌐ ∆ ⌐ ℮─

╩ ≤⇔⁸ ⌐№√∫≡│ ─ ⌐≈™≡⁸ ⌐ ⇔≡ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

▬ ─ 100m,200m,300m─ ⌐∕╣∙╣ ╩ ∆╢

↓≤⁹ 

꜡ ─ │ ∆╢ ⌐│⁸ ∏ ╩ ∆╢

↓≤⁹ 

Ɫ ╩ ⇔≡⁸ ─ ─ ⌐ ∆╢ ≢⁸ ≤⇔≡

∆ ⅜№╢ ⌐≈™≡│⁸ ⁸ ╩ ∆╢↓≤⁹ 

♬ ⌐ ╗╩ ∏ ⁸ ╩⅔ↄ │⁸↓─ ⌐╟╡ ∆╢↓≤⁹ 

ⱱ │ 1. 6 ⁸ │ 1. 5 ╩ ≤∆╢⁹√∞⇔⁸ ─ ⌐╟

╡ ╩ 1. 3 ⁸ ╩ 1. 0 ≤∆╢↓≤⅜≢⅝╢⁹ 

┼ │ ≢⁸ ⅜ ∆╢ │⁸ ⁸☿ⱨ♥▫-

◖-fi╩ ⌐ ⇔⁸ ⌐ ∂ ╩ ∆╢↓≤⁹ 

♩ ⁸ ⁸ │⁸ ⌐ ∆ ⌐ ⌂™⁸

⌐ ∆╢↓≤╩ ≤∆╢⁹ 

5 ─  

─ ⌐≈™≡│ ⌐╟╢╙─≤∆

╢⁹⌂⅔⁸↓─ ⌐ ↕╣≡™⌂™ ⌐≈™≡│⁸ ─ ⌐╟╢╙─≤

∆╢⁹ 
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ה         

- 1 4  

a. │ ╩  
⁸○-Ᵽ-꜠▬ ╩

╗  
b.   ⁿ  ╙ ╩  

c.  ⁿ │ ╩  

- 2 2 ⁿ 

a.  ⁿ │ ╩  

ⁿ b.   ⁿ  ╙ ╩  

c.  ⁿ │ ╩  

- 3 4   

a.  ⁿ │  ⁿ   

ⁿ 

c.  ⁿ │  ⁿ   

- 4 2⁸4  b.  ⁿ ╙ ╩   

- 1 2  

a.  ⁿ │ ╩  

⁸Ɽ♇♅fi◓  

c.  ⁿ │  ⁿ   

- 2 4   

a.  ⁿ │  ⁿ   

ⁿ 

c.  ⁿ │  ⁿ   

- 1 - ה   b.  ⁿ ╙ ╩   

- 2 -   b.  ⁿ ╙  ⁿ   B.P⁸ ╖ ╖ ⁸ ╡  

 

─⌂™ ⁸ ─╙─⌐ ∂≡ ─↓≤⁹ 
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─ ┘  

  ─   
─ 

 
 ∕─     

 ᵑ   ủ    

 ᵒ   ủ    

 
 

ᵓ   ủ    
 

212- 2  ᵔ   ủ    

311  ᵕ ủ   ủ   

 ᵖ    ủ   

301  ᵗ       

 ᵘ       

 ᵙ  ủ     

 ᵚ    ủ   

 ᵛ     ủ  

 ᵜ     ủ  

 ᵝ     ủ  

 ᵞ ủ  ủ ủ   

╕╦╡  ᵟ     ủ  

╕╦╡ ( 120- A) ᵠ     ủ  

 
│∆∏╠╪  

◌ꜝ-◖-fi 
 ᵡ ủ ủ ủ    

  ᵢ  ủ ủ    

  ᵣ   ủ    

Ᵽꜞ◔-♪  ᵤ  ủ ủ   
⌐≡

↕╣√Ᵽꜞ◔-♪ 

☿-ⱨ♥▫-◖-fi  ủ21  ủ  ủ    

 ủ22   ủ    

    ủ   300 500W 

  ủ   ủ   

  ủ ủ  ủ ủ  

  ủ ủ ủ ủ ủ  

  ủ   ủ   
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2 ⌐ ℮ ─  

╩ ℮ ─ ─  

─ ⌐≈™≡│⁸↓─ ⌐╟╢╙─≤∆╢⁹⌂⅔⁸↓─ ⌐

↕╣≡™⌂™ ⌐≈™≡│ ─ ⌐╟╢╙─≤∆╢⁹ 

 

1  

 ᵑ ─ │⁸ ─ ─ ╛∆™ ≤⇔⁸ │ ─

≤⅔╡≤∆╢⁹ 

 ᵒ₈ ─ ₉⌐≈™≡│ủủ ∆╢√╘⌐⁸ủủ ⌂⌐ ╩ủủ ≥℮

∆╢⁹⌂≥─╦⅛╡╛∆™ ≢ ∆╢↓≤≤⇔⁸ ─ ╩ ≡⅛╠ ∆

╢↓≤⁹ 

ₒ ₓ ─ ╩ ←√╘⌐⁸ ╩ ⇔≡™╕∆⁹ 

 ᵓ₈ ─ ₉│ ≢╦⅛╢╟℮⌐⁸ ─╖╩ ∆╢⁹╕√⁸ ⅔╟

┘ ⌐≈™≡│⁸ ─ ╩ ∆╢↓≤⁹ 

ᵔ │⁸⅔ ה∑╠ ─ ─ ה │ ⌐ ⅝ ≤⇔⁸

─ ה ─ ─ ╩ ↄ ⌐≈™≡│ ⁸∕─ ─ │

⅔╟┘ │ ≢ ≤∆╢↓≤⁹ 

ᵕ ⌐ ⅜ ∂√ │ ∟⌐ ∆╢╙─≤∆╢⁹ 

ᵖ ⌐ ⇔≡™⌂™ ⅔╟┘ ⌐≈™≡│⁸ ≤ ⇔≡ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 β ─ ╩ ≤∆╢⁹ 
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2    

│ ─ ≤⇔⁸ 

│ ─≤⅔╡≤∆╢⁹⌂⅔⁸ 

│ ╩ ⁸ │ ≤∆╢⁹ 

 

3    

│ ─ ╩ ⇔⁸ 

∕─ ⌐ ╩ ⅎ⌂™  

─ ≤⌂╢╟℮⌂  

™ ≤∆╢⁹ │ ⌐ ⇔ 

⌂™⁹ 
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3  

1  

↓─ │⁸ ♩ꜝⱨ▬♇◒Ɑ▬fi♩ ┘ ♩ꜝⱨ▬♇◒Ɑ▬fi♩⌐╟╢

╩ ∆╢⌐ ∫≡ ℮ ⌐ ∆╢⁹ 

2  

▬ ⌐ ∆╢ ┘⌐  

꜡ │⅛╡ A└╞℮   1kg  0. 5g 1  

B└╞℮  10     5g 1  

Ɫ ☻♩♇ⱪ►◊♇♅ │  

♬ Ⱪꜞ◐ 30cm×50 ×O.3 6  

ⱱ ↕ 30cm ─▪☻ⱨ□ꜟ♩ⱨ◄ꜟ♩ ⁸ⱦ♬-ꜟ⁸ ⁸  

Ⱬ ☻◔-ꜟ 

♩ ⅛╪ 

3 ─  

─ ╩ ⌐ ⇔√ ≢ ─ ⌐≈™≡⁸ ╩

∆╢⁹ 

▬ ▪♩ⱴ▬☺fi◓ ⁸◄▪-☻ⱪ꜠-─ ─Ɑ▬fi♩╩ ⌐⇔≡ ╩ ∆╢

 

꜡ Ɑ-◘- ◄▪꜠☻ ─ │ 1 Ɑ▬fi♩ Ɑ▬fi♩♃fi◒╟╡Ɑ▬fi

♩╩ →╢  

Ɫ 2 Ɑ▬fi♩ ◄▪꜠☻ ⌐⅔™≡Ɑ▬fi♩⌐ ╩ ⅎ≡ ⌐ ∆╢

 

♬ ⱦ-☼  

ⱱ Ɑ▬fi♩  

┼  

♩ ▪☺ꜗ☻♩Ⱳꜟ♩⁸ⱦ-☼─ ╩ ↕∑╢ Ⱡ☺ 

♅ ꜝ►fi♦▫fi◓◄▪◐ꜗ♇ⱪ⁸▪☺ꜗ☻♩Ⱳꜟ♩≤ ⌂ ⅜№╡ ∆╢Ᵽ

Ⱡ╩ ⅎ╢┤√ 

ꜞ  

4 ≢─  

▬ ╩ ⇔√ ≢Ɑ▬fi♩ ┘ⱦ-☼⅜ ⅝ ↕╣╢⅛ ⅛╩

∆╢╙─≢№╢⁹ 

꜡ ≤│ ⌐ ╘╠╣√ ≤⇔≡ ⌐ ↕╣╢ ≢№╢⁹ 

Ɫ ⌐⅔↑╢ │Ɑ▬fi♩⁸ⱦ-☼≤╙ 3 ⇔∕─ ╩≤╢

╙─≤∆╢⅜⁸ ₁─ ⅛╠Ɑ▬fi♩─ │ 2%⁸ⱦ-☼─ │ 5% ─

⅜№∫≡│⌂╠⌂™⁹ 
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5 ≢─  

▬ ⇔√ ╩╙∫≡Ɑ▬fi♩ ┘ⱦ-☼╩ ⅝ ⇔⁸ ⌐ ╘╠╣√

⅜ ↕╣≡™╢⅛ ⅛ ┘ Ɽ♃-fi⁸ ╩ ∆╢╙─≢№╢⁹ 

꜡ ⁸Ɑ▬fi♩ │ ≤⇔≡ ≢─ ⌐╟∫≡ ╘╠╣√

╩ ∆╢⁹ 

Ɫ Ɑ▬fi♩─╖─ ⁸Ɑ▬fi♩ ┘ⱦ-☼╩ ∑√ ⌐≈™≡∕╣∙╣ 3

⇔⁸∕─ ╩≤╢╙─≤∆╢⁹ 

6  

─ ⁸ ⁸ ⌐ ∆╢ ╩ ⇔√ ╩ ⇔⁸

∆╢╙─≤∆╢
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4  

4-1 ╘  

4-1-1 ≤  

↓─ │ ⌐№√∫≡ ╘ ╩ ╘╢√╘⌐ ℮╙─≢№╡⁸JIS A 1210₈

╘⌐╟╢ ─ ╘ ₉⌐ ℮╙─≤⇔⁸ │ ≤⇔≡A ≢ ℮╙─≤∆

╢⁹√∞⇔⁸ ─ ⅜19 ╟╡╙ ⅝ↄ40 ─ ⌐≈™≡│╣⅝ ⌐

╟╠∏B ⌐╟╢╙─≤∆╢⁹⌂⅔⁸ ─ ⅔╟┘ │⁸ ─ ╡≤∆╢⁹ 

5-1-1 ─ ⅔╟┘  

        ┘  

⌂ ⁹  

⅜ ↑ ™ ⁸№╢™│ ⅜ ™⁸ ⌂≥─╟℮⌂○-Ᵽ-◖

fiⱤ◒◦ꜛfi╩ ∏╢⅔∕╣─№╢ ⁹ 
 

─╟℮⌐ ─ ╩ ↄ ↑╢ ⁹  

 

4-1-2 ─╣⅝╩ ╗ ─  

≤  

↓─ │⁸ ─╣⅝╩ ↄ ╗ ─ ╘ ⌐ ∆╢ ╩ ⇔√

╙─≢№╢⁹↓─ │⁸Wa1ker-Ho1ts ─ ⌐╟∫√╙─≢⁸ ⁸

╘ ─ ⌐ ℮╙─≤∆╢⁹ 

─╣⅝╩ ╗ ─ │ ─ ⌐╟∫≡ ∆╢⁹ 

ɦd  
1 

(1- )  
 

1 wɦs ɦw  

 ɦd1 ɦs 

↓↓⌐⁸ 

ɦd1 ─╖─  

ɦs ╣⅝ ─  

w ╣⅝ ─  

ɦw ─  

 ╣⅝─  

  

 
2   1 ─ ─ ─  

1 2   2 ╣⅝─ ─ ─  

─ │ ╣⅝ 30 40% ≤∆╢⁹ 
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4-2 ─  

⌐╟╡№╠⅛∂╘ ╘ ╩ ╘╢ ╩ ™≡│⁸ ─ ╩ ⇔⌂→╣┌⌂

╠⌂™⁹ 

4-2-1 ╘ ⅛╠ ╠⅛⌐ ⅜ ╠╣╢  

1 ᵑ ─ ⅜ wa ≢№╢ 1 ⌐│⁸ɦdmax─ 90% ─ ╘

⌐⌂╢╟℮⌐ ╩ ℮⁹ 

ᵒ ⌐╟╢ │⁸ ╘ 90%⌐ ∆╢ ╩ ≤⌂╢

≤⇔⁸ ─ ⅜ ≤⌂╢ ≤⌂╢╟℮⌐ ∆╢⁹ 

2 ─ ⅜wa╟╡╙ ⅝ↄwb ≢№╢ 12 ≢⁸╛╗╩ⅎ∏

─╕╕ ∆╢ ⌐│⁸ Va⁸ Sr ╩ ─ ⌐⌂╢╟℮

⇔⌂↑╣┌⌂╠⌂™⁹ 

3 ─ ⅜ wb╩ ⅎ╢╟℮⌂ 3 ⌐│⁸ ╠⅛─ ╩

℮⁹ 

4-2-2 ╘ ⅛╠ ⌂ ⅜ ╠╣⌂™  

1 ⌐╟╢ │⁸D ⅜6. 3 ⌐⌂╢╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2 ⌐╟╢ │⁸ ⌐╟╡ ╩ ╘⁸ ─ ⅜

↓╣ ≤⌂╢╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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4-2-3  

≤  

↓─ │⁸ ⌐⅔↑╢ ─ ⁸ ╩ ╘╢√╘─ ⌐≈™≡ ∆╢⁹

│⁸JIS A 1214 ─ ┘ ⁸◖▪◌♇♃- ─

─ ⌐ ℮╙─≤∆╢⁹√∞⇔⁸JIS A 1214≢ ─ ─ ┘ ╩ √∆─

⌐ ⌂ ─ ⌐│⁸ ╩ ™╢↓≤≤∆╢⁹ 

 

4-3 ™  

4-3-1  

↓─ │⁸ ┘↓╣⌐ ∏╢ ⌐ ™╢ ⌐ ╕╣╢ ┤

╢™75ɡ ╩ ∆╢╙── ╩⅝╘╢ ⌐≈™≡ ∆╢⁹ 

4-3-2  

1 ┤╢™│ ┤╢™75ɡ ⅔╟┘4. 75 ╩ ™╢⁹ 

2 │ ╩│→⇔ↄ ℮ ⁸ ⅜ ┘ ↕⌂™ ⌐ ⅝™ ╩ ™╢⁹ 
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4- 3- 3  

─ │ ⇔√ ⅛╠↓╣╩ ⇔⁸⅛≈ ╩ ↓↕⌂™

─ ⅜⌂↑╣┌⌂╠⌂™⁹ ─ │ ⌐⅔™≡ ─ ≤∆╢⁹ 

─   5 ─╙─  500g 

─  20 ─╙─ 2, 500g 

─  40 ─╙─ ┘∕╣ ─╙─ 5, 000g 

4- 3- 4  

1 │ 110ϴ╩↓ⅎ⌂™ ≢ ≤⌂╢╕≢ ⇔⁸∕─ ╩ 0. 02%╕≢

⌐│⅛╢⁹ 

2 ⇔ ╩ ⇔√ ╩ ⌐ ╣⁸ ╩⅔⅔℮ ⌐ ╩ ⅎ╢⁹≈

⅞⌐ ╩│→⇔ↄ⅛⅝╕╦⇔⁸ ∟⌐ ™ ─ ⇔⌂™╟℮⌐ ⇔≡ ™

╩ 75ɡ ┤╢™─ ⌐ 4. 75 ┤╢™╩ ⌡√ 2 ─┤╢™─ ⌐№↑╢⁹ 

3 ⅛⅝╕╦⇔ │ 75ɡ ┤╢™╩ ∆╢↓╕⅛™ ⅜№╠™ ⅛╠ ⌐

⇔⁸⅛≈⁸ ™ ≤ ⌐ ╣ ╢ ⌐│→⇔ↄ↓╣╩ ℮⁹ 

4 ⌡√ 2 ─┤╢™⌐≤≥╕∫√─│∕╣∙╣ ─ ™ ∫√ ╩ ╣╢ ⌐

∆⁹ 

5 ™ ∫√ │ 110ϴ╩↓ⅎ⌂™ ≢ ≤⌂╢╕≢ ⇔⁸∕╣∙╣─

╩ 0. 02%╕≢ ⌐ ∆╢⁹ 

4- 3- 5 ─  

│≈⅞─ ⌐╟∫≡ ∆╢⁹ 

  ℮ ─  

  ∫√─∟ 4. 75mm┤╢™⌐≤≥╕∫√╙──  

  ∫√─∟ 4. 75mm┤╢™╩ ⇔⁸75ɡm┤╢™⌐≤≥╕∫√╙──  

┤╢™75ɡm╩ ∆╢

─ ⌐ ∆╢  
 

- ( )  
×100 

 
 

┤╢™75ɡm╩ ∆╢ ─ ┤╢™4. 75mm

╩ ∆╢ ⌐ ∆╢ ◦ꜟ♩  
 

- -  
×100 

-  

↓─ │ ≢ ╘√╙─≢№╢⁹ 

 

4- 4 ™  

4- 4- 1  

↓─ │ ─ ≤⇔≡ ™╢ ⌐ ╕╣╢ ┤╢™ 75

ɡ ╩ ∆╢╙── ╩⅝╘╢ ⌐≈™≡ ∆╢⁹ 

4- 4- 2  

1 ┤╢™│ ┤╢™ 75ɡ ⅔╟┘ 2 ╩ ™╢⁹ 

2 │ ╩│→⇔ↄ ℮ ⁸ ⅜ ┘ ↕⌂™ ⌐ ⅝™ ╩ ™╢⁹ 
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4- 4- 3  

─ │ ⇔√ ⅛╠↓╣╩ ⇔⁸⅛≈⁸ ╩ ↓↕⌂™

─ ⅜⌂→╣┌⌂╠⌂™⁹ ─ │ ⌐⅔™≡ ─ ≤∆╢⁹ 

─   5 ─╙─  250g 

─  20 ─╙─ 1, 000g 

4- 4- 4  

1 │ 110ϴ╩↓ⅎ⌂™ ≢ ≤⌂╢╕≢ ⇔⁸∕─ ╩ 0. 02%╕≢

⌐│⅛╢⁹ 

2 ⇔≡ ╩ ⇔√ ╩ ⌐ ╣ ╩⅔⅔℮ ⌐ ╩ ⅎ≡⁸24

⇔√─∟⁸ ╩│→⇔ↄ⅛⅝╕╦⇔⁸ ∟⌐№╠™ ─ ⇔⌂™╟

℮⌐ ⇔≡ ™ ╩ 75ɡ ┤╢™─ ⌐ 2 ┤╢™╩ ⌡√ 2 ─┤╢™─ ⌐

№→╢⁹ 

3 ⅛⅝╕╦⇔ │ 75ɡ ┤╢™╩ ∆╢↓╕⅛™ ⅛╠ ⌐ ⇔⁸⅛≈⁸

™ ≤ ⌐ ╣ ╢ ⌐│→⇔ↄ↓╣╩ ℮⁹ 

4 ⌡√ 2 ─┤╢™⌐≤≥╕∫√╙─│⁸ ™ ∫√ ⌐╙≥∆⁹ 

5 ™ ∫√ │ 110ϴ╩↓ⅎ⌂™ ≢ ≤⌂╢╕≢ ⇔⁸↓─ ╩

0. 02%╕≢ ⌐ ∆╢⁹ 

4- 4- 5 ─  

│≈⅞─ ⌐╟∫≡ ∆╢⁹   

75ɡm┤╢™╩ ∆╢ ─   
℮ ─ - ∫√─∟─  

×100 
℮ ─  

↓─ │ ≢ ╘√╙─≢№╢⁹ 

 

4- 5  

4- 5- 1  

↓─ │ ─ ≤⇔≡ ™╢ ─ ╩ ∆╢

⌐≈™≡ ∆╢⁹ 

4- 5- 2 ─  

≤│ ─ 110ϴ ≢ ⇔√ ╩ ─ 650 950ϴ ⌐

⇔√≤⅝─ ─ ─ ╩ ≢ ⇔√╙─╩™℮⁹ 

4- 5- 3  

1     ╩ 110ϴ⌐ ∟ ╢╙─ 

2     ╩ 650 950ϴ⌐ ∟ ╢╙─ 

3 ♦◦◔-♃-  

4 ꜟ♠Ⱳ    25 35 m  

5 Ɫ◌ꜞ    0. 001g─╙─ 

6 ꜟ♠Ⱳ┌↕╖ 
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4- 5- 4  

1 ∆╢ꜟ♠Ⱳ│⅝╣™⌐ ™⁸ ≢ 30 650 950ϴ⌐ ⇔√─∟♦◦◔-

♃- ≢ ╕≢ ⇔≡ ╩ ⌐│⅛╢⁹↕╠⌐ ─ ╩ↄ╡ ⇔≡

╩│⅛╡⁸ ⌐│⅛∫√ ≤ ⇔≡ ∂≢№╣┌⁸∕─ ╩ꜟ♠Ⱳ─ ≤∆

╢⁹ ⌐│⅛∫√ ≤ ⌂╢≤⅝│⁸ ∂⌐⌂╢╕≢↓─ ╩ↄ╡ ∆⁹ 

2 ⌂ ╩ 75ɡm┤╢™≢┤╢™ ↑⁸ ⇔√ ⅛╠ 2g ╩ꜟ♠Ⱳ⌐≤

╡⁸ ╩ ⌐│⅛╡⁸ ⌐ ╣≡ 110ϴ≢ ⌐⌂╢╕≢ ⇔⁸♦

◦◔-♃-⌐ ╣≡ ╕≢ ⇔ ╩ ⌐│⅛╢⁹ 

3 ⇔≡⁸ ╩ ⇔√ ╩ ⌐ ╣⁸ 650 950ϴ≢ 1. 5 2. 5

⇔√─∟⁸♦◦◔-♃- ≢ ╕≢ ⇔⁸ ╩ ⌐│⅛╢⁹↓─ ╩

┤√√┘ ⌐ ╣⁸ ∂ ≢ 30 ⇔√─∟♦◦◔-♃- ≢ ⇔≡

╩│⅛╡⁸ ⌐│⅛∫√ ≤ ∂≢№╣┌⁸↓─ ╩ ─ ┘ꜟ♠Ⱳ─

≤∆╢⁹ ⌐│⅛∫√ ≤ ⌂╢≤⅝│ ∂⌐⌂╢╕≢↓─ ╩ↄ╡ ∆⁹ 

4- 5- 5 ─  

 ─ │≈⅞─ ⌐╟∫≡ ∆╢⁹ 

  
-  

×100  
-  

         110ϴ≢ ⇔√ ─ ꜟ♠Ⱳ─  

         650 950ϴ≢ ⇔√ ─ ꜟ♠Ⱳ─  

         ꜟ♠Ⱳ─  

2 │ ⌐≈™≡ 3 ™⁸∕─ ╩≤╢⁹ 

↓─ │ ≢ ╘√╙─≢№╢⁹ 

 

4- 6  

4- 6- 1  

↓─ │⁸ ≤⇔≡ ─ ┘ ≤⇔≡ ™╠╣╢

≤ ─ ╘ │ ─ ─ ╩ ∆╢ ─└≤≈≢№╢

─ ⌐≈™≡ ∆╢⁹ 

4- 6- 2  

⁸ ─ ╩ ↕⅛╠ ⌐ ↕∑⁸∕─≤⅝ ⌐

∏╢ↄ╓╖─ ─ ↕⅛╠ ─ ╩ ∆╢ ⁹ 

4- 6- 3  

1  

▬  

90. 4 ⁸ 4. 07kg─꜡♇♪─≈™√ ─ ╙⇔ↄ│

≤∆╢⁹ 

꜡ ●▬♪ 

●▬♪│ ╘ ☻♩♇Ɽ-Ɫfi♪ꜟ ╩ ⅎ≡⅔╡⁸ ⅜ 600 №

╢╙─≤∆╢⁹ 
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Ɫ  

╩ ↕∑╢√╘⌐●▬♪╩ ⌐ √∑╢╙─⁹ 

♬  

⌐ ─ ╩ D =♀꜡ cm─ ⌐ ╦∑⁸ ─

⌐╟∫≡ ∂√D ╩ ⌐ ∆╢╙─⁹ 

2 ∕─ ─  

⁸ ♫▬ⱨ  

4- 6- 4  

1 ™ ⌐⅔™≡⁸ ╩ ⇔≡ ≤●▬♪ ╩ ⌐

⇔√ ⌐⁸ ⌐⅔↑╢D ⅜♀꜡ ≤⌂╢╟℮⌐ ∆╢⁹ 

2 ─ ╩ ♫▬ⱨ ≢ ⌐⌂╠∆⁹↓─≤⅝⁸ ⌐ ⅜

≢ ⌐ ⅝⌂ ⅜ ∂⌂™╟℮⌐╝╢╪∞ ⁸╣⅝ ⅜№╣┌ ╡

ↄ⁹ 

3 ⌐ ≤⇔≡ ╩ ™╢ │⁸ ↄ─ ⇔√ ╩ ╡ ⅝⁸

─ ⌐≈™≡ ╩ ℮⁹ 

4 ╠⌐⌂╠⇔√ ⌐ ╩ ⅝⁸ ≢●▬♪⅜ ⅛ ⅛╩

∆╢⁹ 

5 ─☻ꜝ▬♪ ⅜⁸꜡♇♩⌐≈™≡™╢ Ⱨfi≤┬≈⅛╠⌂™ ⌐ ∑

╠╣≡™╢⅛ ⅛╩ ∆╢⁹ 

6 ╟╡ 60 ─ ↕≢☻♩♇Ɽ-Ɫfi♪ꜟ⌐╟╡ ⇔√─∟⁸Ɫfi♪ꜟ╩

⇔≡ ╩ ⌐ ↕∑╢⁹∕─ ⁸꜡♇♩⌐≈™≡™╢ Ⱨfi≤

─☻ꜝ▬♪ꜟ-ꜟ╩ ↕∑≡ ─ ╩ ⇔⁸ ╩ ⅝ ╡ D

╩ ↕∑╢⁹ 

4- 6- 5 ─  

⌐ ↕╣√ ↕╩☻ꜝ▬♪ ─ ⌐ ∂≡ ⇔ 3 ╩ ™

≤∆╢⁹ ₁ ─ ╩╙∫≡D ≤∆╢⁹ 

↓─ │ ≢ ╘√╙─≢№╢⁹ 



 

4  37 
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4- 7  

4- 7- 1  

↓─ │⁸ ─ ╘ ╩ ∆╢ ─ ≈≢№╢

⌐≈™≡ ∆╢╙─≢№╢⁹⌂⅔⁸ │⁸ ╘ ⌐╟╡⁸ ⌂

⅜ ╠╣╢ ≤⁸∕╣ ─ ≢│ ─ ⅜ ⌂╢⁹╕√⁸☿ⱷfi

♩╛ ⌂≥─ ⌐╟╡ ⇔√ ─ ≤⇔≡╙ ≢⅝╢⁹ 

4- 7- 2  

⁸ ─ ╩ ∆╢ꜝfiⱴ-╩ ─ ↕⅛╠ ⌐ ↕

∑⁸∕─≤⅝─ ─ ⅝↕⅛╠ ╘─ ╩ ∆╢ ⁹ 

4- 7- 3  

1  

1 - 1  

╩ ∆╢√╘─╙─≢ ─ ╩ ∆╢╙─≤∆╢⁹ 

ᵑ ꜝfiⱴ-  

⅜ 6 ─ ≢ 4. 5kg ─ ─ ≢⁸200G╕≢ ≢

⅝⁸ ⅜±1% ≢№╢ ☿fi◘-╩ ∆╢╙─⁹ 

ᵒ ●▬♪ 

●▬♪│⁸ꜝ fiⱴ-╩ ╘╢√╘─ ☻♩♇Ɽ-Ɫfi♪ꜟ ╩ ⅎ≡⅔╡⁸

ꜝfiⱴ- → ─ ↕╩ 40cm⌐ ≢⅝╢╙─⁹ 

ᵓ  

ꜝfiⱴ-╩ ↕∑╢√╘⌐●▬♪╩ ⌐ √∑╢╙─⁹ 

ᵔ  

≢ ⇔√ ╩ ┼ ↕∑╢√╘─ ⁹ 

2 - 2  

≢ ⇔√ ─ ╩ ⌐♦☺♃ꜟ ≢⅝╢╙─

≢⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 
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- 1  
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- 2  

 

ᵑ  

≢ ⇔√ ╩ ┼ ∆╢√╘─ ⁹ 

ᵒ  

≢ ⇔√ ╩ ⅛╠ ─⸗♬♃-┼ ∆╢

√╘─ ⁹ 

ᵓ Ᵽ♇♥ꜞ-  

DC6V─◌-♩ꜞ♇☺ ─╙─⁹ 

ᵔ Ᵽ♇♥ꜞ- ⸗♬♃-  

◌-♩ꜞ♇☺ ─╙─⁹  

ᵕ  

≢ ↑≤∫√ ╩ ╕≢ ≢⅝╢╙─⁹ 

ᵖ ⱪꜞfi♃-  

⌐ ↕╣√ ╩ ≢⅝╢╙─⁹ 

ᵗ ☻▬♇♅  

⌐ ⌂☻▬♇♅╩ ⇔≡™╢↓≤⁹ 

2  

1 ─ ≤ ─ ≤╩◔-Ⱪꜟ≢ ∆╢⁹ 

2 ─ ☻▬♇♅╩ ╣⁸ ⸗♬♃-≢Ᵽ♇♥ꜞ- ╩ ∆╢⁹ 

3 ⌐ ⅜ √╠♀꜡◒ꜞ▪☻▬♇♅╩ ⇔⁸ ⅜ 0G≤⌂╢╟℮⌐∆╢⁹ 

4 ☻♩♇Ɽ-⌡∂╩ ╘╢⁹ 

5 ◐ꜗꜞⱩ꜠-◦ꜛfi ─▪◒ꜞꜟ ╩ ⌐ ⇔⁸ꜝfiⱴ-╩

↕∑⁸50 ≢№╢↓≤╩ ∆╢⁹ 
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6 ╩ ⌐ ↄ⁹ 

7 Ɫfi♪ꜟ╩ ⅝ →≡⁸ꜝfiⱴ-╩ ╟╡ 40 ─ ↕⌐ ∆╢⁹ 

8 ─♀꜡◒ꜞ▪☻▬♇♅╩ ⇔≡⁸ ⅜ 0G⌐⌂∫≡™╢↓≤╩ ∆╢⁹ 

9 ─☻♩♇Ɽ-Ɫfi♪ꜟ⌐╟╡⁸ꜝ fiⱴ-╩ ⌐ ↕∑╢⁹ 

10 ↓─≤⅝─ ╩ ╖ ╡⁸ ≤⇔≡ⱪꜞfi♃-⌐ ↕∑╢⁹ 

11 2 ─ │⁸ 6 10 ╩ ╡ ∆⁹ 

3  

≤⌂╢ ─  

1 ╘ ⌐╟∫≡ ⌂ ⅜ ╠╣╢  

15cm⸗-ꜟ♪⁸2. 5kg ꜝfiⱴ-╩ ⇔⁸ ─ ⌐≈™≡⁸ ╘

╩ ╡ 10, 25, 40, 55 ≤⇔≡ 3 ╘╩ ™⁸↓─ 4 ─ ╘

⌐⅔↑╢ ╩ 2.─ ⌐╟╡ ∆╢⁹⸗-ꜟ♪─ ≢ 4

I ─ ╩ ™⁸ ╩ ╘ ⌐⅔↑╢ ≤⇔≡⁸

ɦd ≤─ ╩ ╘╢⁹ 

╘ ≢ ╠╣√ ─ 90%⌐ ∆╢ ╩ ≤⌂╢

I 0 ≤∆╢⁹ - 3  

 

 

 

 

2 ╘ ⌐╟∫≡ ⌂ ⅜ ╠╣⌂™  

╩ ™ ─ ╩ ╘╢ - 4 ⁹ 

≢ ╩ 4⁸5⁸6⁸7⁸8 ⇔⁸ ↔≤⌐ 2.─ ⌐╟╡

╩ ∆╢⁹ ≤ ─ ╩ - 4 ⌐╕≤╘⁸ ⅜

≤⌂╢ ╩ ≤∆╢⁹ 
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2
)

 ╘ ⌐╟∫≡ ⌂ ⅜ ╠

╣⌂™ ─ ≤⌂╢  

 ☿ⱷfi♩╛ ⌂≥─ ╩ ⇔√ ─

≤⌂╢  

 

 

 

 

 

 

 

 

 

 

 

 3 ☿ⱷfi♩╛ ⌂≥─ ⌐╟╡ ⇔√ ─  

ᵑ ☿ⱷfi♩╛ ⌂≥─ ⌐╟╡ ⇔√ ╩⁸15cm⸗-ꜟ♪⁸2. 5kg ꜝfi

ⱴ-╩ ™≡⁸5 55 ≢ ╘ ╘╢⁹ 

ᵒ ↓─≤⅝≤ ∂ ≢ 5cm⁸ ↕ 10cm ─ ╩ ∆╢⁹ 

ᵓ 15cm⸗-ꜟ♪─ │ ─ ⁸5cm⸗-ꜟ♪│ ≤∆

╢⁹ 

ᵔ 7 ⇔√ ⁸ ╩ 2.─ ≢⁸ ╩ JIS A 1216

⌐╟╡ ℮⁹⌂⅔⁸ ⌐№√∫≡│⁸JGS 0821⌐╟╢↓≤⁹ 

ᵕ ╩ ⅎ√ 4 ⌐≈™≡⁸ ᵑ⅛╠ᵔ╩ ℮⁹ 

ᵖ 4 ─ ≢ ⇔√ ⌐≈™≡ ⇔√ ≤

↕╟╡⁸ - 5╩ ╘╢⁹ 

ᵗ - 5 ╟╡ ↕⌐ ∆╢ ╩ ≤⌂╢ ≤∆

╢⁹ 
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4  

1 ╩ 1m ⇔⁸ ╩ 5 ╡⁸ ♫▬ⱨ ≢ ⌐⌂╠∆⁹

↓─≤⅝ ╪∞ ⁸╣⅝ ⅜№╣┌ ╡ ↄ⁹ 

2 2. ─ ⌐╟╡ ─ ╩ ∆╢⁹ 

3 ─ ╩ ∆╢⁹⌂⅔⁸ ─ │ ⌐ ℮↓≤

≤∆╢⁹ 

4- 7- 4 ─  

≢ √ ≤ ≤⌂╢ ≤╩ ⇔≡ ╩ ℮╙─≢

№╢⁹ 

↓─ │ ≢ ╘√╙─≢№╢⁹ 

 

4- 8 ⸗ꜟ♃ꜟ  

4- 8- 1  

↓─ │⁸ ─ ↑⌐№√∫≡◓ꜝ►♩ ≤⇔≡ ↕╣╢

⸗ꜟ♃ꜟ─ ╩ ≤⇔≡⁸ ↕╣╢ ⌐ ∆╢╙─≢№╢⁹ 

4- 8- 2 ─  

│ 1 ꜡♇♩⅛╠ ╩ ╦∆╟℮⌐ ⇔≡ ╩ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

4- 8- 3  

1 ─  

─ ℮ ─ │±3ϴ⁸RH⁸80% ╩ ≤∆╢⁹

─ ⌐│⁸ ─ ⁸ ⅔╟┘⸗ꜟ♃ꜟ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2  

▬  

│ ATSM- C403T₈ⱪ꜡◒♃- ╩ ™╢◖fi◒ꜞ-♩─ ₉

─ ⌐ ∆╢╙─≤⇔⁸ⱪ꜡◒♃- ⁸ 14 × 13 ─

⅔╟┘ ⅝ ╩ ™╢⁹ 

꜡  

⌐◓ꜝ►♩ ╩ 2 ⌐ ↑≡ ╣⁸ │ ⅝ ╩ ™≡⁸∕╣∙╣ 15

⅝⁸ ╩ ⌐∆╢⁹ 

30 ⅔╟┘ ─ ⌐ ─Ⱪꜞ-☺fi◓ ╩ ⇔⁸

╩ ™⁸◓ꜝ►♩ ⌐ ⅜ 1▬fi♅─ ↕⌐ 10 ≢ ∆╢╟℮⌐⇔⁸↓─

─ ╩ ─ ≢ ∫√ ╩◓ꜝ►♩ ─ ≤∆╢⁹↓─

⅜⁸35kg/ 2 500psi ┘ 280kg/ 2 4000psi ⌐ ⇔√≤⅝─ ╩

∕╣∙╣ ∆╢⁹ 
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Ɫ  

│ 35kg/ 2─≤⅝─ ╩⁸ │ 280kg/

2─≤⅝─ ╩ ≢ ⁸ ≤∕╣∙╣ ∆╢⁹ 

3  

▬  

│⁸ 15cm× ↕ 15 x ↕ 15 ─ ─№╢ ⁸ ⅝ ⁸

─ ⁸ ∕─ ╩ ∆╢⁹ 

꜡  

─ │⁸3 ⌐ ∆╢╙─≤⇔⁸↓╣─ ⅔╟┘

│ ₈⸗ꜟ♃ꜟ─ ⌐╟╢ ─ ₉ ─

⌐ ⇔≡ ⅔╟┘ ╩ ℮⁹ 

↓─ ─ ⌐│⁸JISG3112₈ ◖fi◒ꜞ-♩ ₉⌐ ∆╢ΓSR24"

ɫ19╩ ◘ⱦ⁸ →⌂≥╩ ⇔≡ ╗⁹ 

Ɫ  

│ ─ ⁸ ╩ ™⁸50t ⌐╟∫≡ 1ton/ ─

≢ ╩ ⅎ⁸ ⅜ ⌐ ╢╕≢─ ╩ ∆╢⁹ ╩ ℮

─ │ 28 ≤∆╢⁹ 

 

≤ ⸗ꜟ♃ꜟ─ │⁸5- 8- 3 3 Ɫ ≢ ⇔√ ⌐ ⇔

≡⁸ ≢ ⇔√ ⌐╟∫≡ 1kg/c ╕≢ ∆╢⁹ 
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5 ◖fi◒ꜞ-♩─  

5- 1  

1  

─ ╩ ∆╢√╘⌐⁸ ⌐⅔↑╢◖fi◒ꜞ-♩ ─

┘▪ꜟ◌ꜞ ╩ ⌐ ≠⅝ ∆╢╙─≤∆╢⁹ 

│ ⌐ ↕╣╢◖fi◒ꜞ-♩ ┘◖fi◒ꜞ-♩ ≤∆╢⁹

√∞⇔⁸ ─ ⌐ ∆╢╙─⁹ ─╟℮⌐ ─ ╩

⇔⌂ↄ≤╙╟™ ┘ ⌐ →╢ │ ≤∆╢⁹ 

1  

1 ∟◖fi◒ꜞ-♩─  

ה ↕ 1m ─ ה ה ┘ ─  

ה        ɫ600 ⁸600 ×600 ─  

ה ⁸ ⁸ ─  

ה ה ╘Ⱪ꜡♇◒   ≢ ↕╣√╙─│ ↄ  

♩-ꜞ◒fi◖ה      ⁸ ≢ ↕╣√╙─│ ↄ  

─ꜟfiⱠ♩ה ◖fi◒ꜞ-♩         ⁿ         

הⱶ♄ה                ⁿ         

2 ◖fi◒ꜞ-♩ ─  

ה ◖fi◒ꜞ-♩  

2 ▪ꜟ◌ꜞ  

1 ∟◖fi◒ꜞ-♩─  

ה │⌂™ 

2 ◖fi◒ꜞ-♩ ─  

ה │⌂™ 

5- 2 ◖fi◒ꜞ-♩ ─  

1 ─  

─ │⁸ ה 1 3 ⁸ ◖fi◒ꜞ-♩

─ ⌐╟╢╙─≤∆╢⁹ 

2  

1 ─ │◖fi◒ꜞ-♩ №╢™│⁸◓ꜝ►♩─ ⌐ ℮╙─≤∆

╢⁹ 

2 │⁸ ≤⇔≡◖fi◒ꜞ-♩ ≢ ℮⁹√∞⇔⁸╛╗╩ ∏ ╩

⅜꜠♦▫Ⱶ◒☻♩◖fi◒ꜞ-♩ ≢ ℮ │ ─ ™╩ ≡ ℮╙

─≤∆╢⁹ 

3 │⁸◖fi◒ꜞ-♩─ ⅜ ≤ ⌐╕√⅜╢ │⁸ ⌐ 1 ◖fi◒ꜞ-
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♩ ⌐ ™⁸∕─ ⅜ ─ ─ 1/ 2 ─ │⁸ ─

╩ ∆╢↓≤⅜≢⅝╢⁹√∞⇔⁸ ⅜ ≢ ≢ ⅜ ∆╢╟℮

⌂ ⌐│ 1 ╩ ℮╙─≤∆╢⁹╕√⁸◖fi◒ꜞ-♩─ ⅔╟┘

╛ ⅜ ╦╢ ⌐≈™≡│⁸∕─ ⁸ ╩ ℮╙─≤∆╢⁹ 1 ─

│ 3 ≤∆╢  

─ ─ 1/ 2 ─ ≤│⁸1 ⌐⅔↑╢ 3 ─ ─

⅜⁸1/ 2 ≢⌂↑╣┌⌂╠⌂™⁹ 

4 ─ │⁸3 ─ ─ ⅜⁸1. ─ ⌐ ⇔≡™╢

≢№╢↓≤╩╙∫≡ ≤∆╢⁹ 

⌂⅔⁸ ─ ⌐⌂∫√ │⁸∕─ ─◖fi◒ꜞ-♩─ ↑ ╡╩

∆╢≤≤╙⌐⁸ ─ ⅛╠ ╩ ™⁸∕╣∙╣ ⅜ ╩

╢↓≤╩ ⇔√ ∕─◖fi◒ꜞ-♩╩ ™╢╙─≤∆╢⁹√∞⇔⁸↓─

⅜ ⇔≡ ╩ ╢↓≤⅜ ≢⅝╣┌⁸∕─ ─ │ ─ ≢

∫≡╙╟™╙─≤∆╢⁹ 

5 ◖fi◒ꜞ-♩ ╩ ⇔≡ ∆╢ │⁸ ⌐ ≢─ ♦-

♃╩ ↕∑ ⌐ ⇔≡™╢╙─╩ ∆╢╙─≤∆╢⁹ 

3 ┘  

1  

│⁸∕─ ⌐≈™≡( ) ☿fi♃-─ ╩ ↑√╙─╩

™╢╙─≤∆╢⁹ 

2 ∕─ ─  

⌐ ™╢ ∕─ ─ │⁸◖fi◒ꜞ-♩ ─▪ꜟ◌ꜞ ⌐ ↕╣∏⁸╕√

⌐ ™ ╩ ╓↕⌂™ ╩ ⇔⁸ ─ ⅜⌂™╟℮⌐ ⇔

√ ⁸ ─ ╩ ╡ ™√╙─╩ ™⌂↑╣┌⌂╠⌂™⁹ 

3  

1 ─  

│⁸JIS A l 115 ╕∞ ╕╠⌂™◖fi◒ꜞ-♩─ ⌐ ™

∆╢╙─≤∆╢⁹ 

2  

⇔√ │⁸↕∂ ╩ ™≡ ⅛ↄ│╪⇔√ ⁸∕╣∙╣ ⌐ ⌂

╩ ╡ ↑╢⁹ 

3 ◖fi◒ꜞ-♩ ─ ─  

3 ─ ─ ≤⁸ ⌐ ↕╣√ ⌐╟╡⁸◖fi◒ꜞ-♩

─ ╩ ╩ ™≡ ∆╢⁹ 

w= ה wה / 100 

w ⱨ꜠♇◦ꜙ◖fi◒ꜞ-♩ ─ ╡─  
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kg/ -Clה3  

 ⌐ ↕╣╢ ─ ™╩ ∆╢√╘─  

Cl-≢│ 1. 00⁸NaCl≢│ 0. 607  

w ⌐ ↕╣√ kg/ 3  

 3 ─ ─  

Ⱪꜞ-☺fi◓ ─Cl-╕√│NaCl %  

4  

≤⇔≡ ─ ⌐ ⅜№╢≤ ╦╣╢ │ │ ╦⌂™╙─

≤∆╢⁹ 

5  

1 │ ◖fi◒ꜞ-♩ ─ ⌐╟╡ ∆╢╙─≤∆╢⁹ 

2 ╩ ≢⅝╢╟℮⌐ ─ ╩ ↔≤⌐◌ꜝ- ⇔≡

∆╢╙─≤∆╢⁹ 

3 ◖fi◒ꜞ-♩ ─ │⁸ ─ ♦-♃╩ ∆╢╙─≤∆╢⁹ 

5- 3 ▪ꜟ◌ꜞ ה  

1  

⌐ ∆╢◖fi◒ꜞ-♩│⁸▪ꜟ◌ꜞ ╩ ∆╢√╘⁸ ─ 3≈─

─ ─™∏╣⅛ 1 ≈⌐≈™≡ ╩≤╠⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⌐≈

™≡│ 1 ⁸ 2 ╩ ∆╢⁹ 

1 ◖fi◒ꜞ-♩ ─▪ꜟ◌ꜞ ─ ▪ꜟ◌ꜞ ⅜ ↕╣√ⱳꜟ♩ꜝfi♪☿ⱷfi

♩ ╩ ⇔⁸◖fi◒ꜞ-♩ 1 3⌐ ╕╣╢▪ꜟ◌ꜞ ╩Na20 ≢ 3. 0

⌐∆╢⁹ 

2 ─№╢ ☿ⱷfi♩ ─  

JIS R 5211 ☿ⱷfi♩⌐ ∆╢ ☿ⱷfi♩[B ╕√│C ]№╢™│ JIS R 

5213ⱨꜝ▬▪♇◦ꜙ☿ⱷfi♩⌐ ∆╢ⱨꜝ▬▪♇◦ꜙ☿ⱷfi♩[B ╕√│C ]⁸

╙⇔ↄ│ ╩ⱳꜟ♩ꜝfi♪☿ⱷfi♩⌐ ⇔√ ≢▪ꜟ◌ꜞ

─ ↕╣√╙─╩ ∆╢⁹ 

3 ≤ ╘╠╣╢ ─ ─▪ꜟ◌ꜞ◦ꜞ◌ ╕√│⸗ꜟ

♃ꜟⱣ- ─ ≢ ≤ ↕╣√ ╩ ∆╢⁹ 

⌂⅔⁸ ╕√│ ─ ╩ ↑╢ ⌐⅔™≡⁸▪ꜟ◌ꜞ ⌐╟╢

⅜ ─ ⌐ ⌂ ╩ ╓∆≤ ⅎ╠╣╢ 3 ─ ╩≤∫√

╙─│ ↄ ⌐│⁸ ─ ╩ ∆╢√╘─ ─ ╩ ∏╢↓≤⅜ ╕

⇔™⁹ 

│⁸JIS A 1145 ─▪ꜟ◌ꜞ◦ꜞ◌ ╕

√│ JIS A 5308 ꜠♦▫-Ⱶ◒☻♩◖fi◒ꜞ-♩ ─ 7₈ ─▪ꜟ◌ꜞ◦

ꜞ◌ ₉⁸JIS A 1146 ─▪ꜟ◌ꜞ◦ꜞ◌
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⸗ꜟ♃ꜟⱣ- ╕√│ JIS A 5308 ꜠♦▫-Ⱶ◒☻♩◖fi◒ꜞ-♩ ─

8₈ ─▪ꜟ◌ꜞ◦ꜞ◌ ⸗ꜟ♃ꜟⱣ- ₉⌐╟╢⁹ 

5- 4 ▪ꜟ◌ꜞ  

▪ꜟ◌ꜞ ⌐≈™≡⁸ ⌂ ─ ╖ ╦∑─◖fi◒ꜞ-♩╩ ™

╢ ─ ╩ ∆⁹ ⌂ ╩ ™√◖fi◒ꜞ-♩╛ ⌂ ─◖fi◒ꜞ-♩⌐

≈™≡│ ╩⅔↓⌂℮⁹ 

1 ⌐⅔↑╢ ─  

≢◖fi◒ꜞ-♩╩ ⇔≡ ∆╢  

⌐⅔↑╢ ⁸☿ⱷfi♩─ ─ ╩ ⇔⁸2. 1 2. 3 ─℮∟≥─

╩ ™╢⅛╩ ╘≡⅛╠◖fi◒ꜞ-♩╩ ∆╢⁹ 

꜠♦▫-Ⱶ◒☻♩◖fi◒ꜞ-♩╩ ⇔≡ ∆╢ ꜠♦▫-Ⱶ◒☻♩◖fi◒ꜞ-

♩ ≤ ⇔≡ 2. 1 2. 3─℮∟≥─ ⌐╟╢╙─╩ ∆╢⅛╩ ╘∕╣╩

∆╢⁹ 

⌂⅔⁸2. 1⁸2. 2╩ ∆╢⁹ 

◖fi◒ꜞ-♩ ╩ ∆╢ ⱪ꜠◐ꜗ☻♩ ╩ ∆╢ ⌐

2. 1 2. 3─℮∟≥─ ⌐╟∫≡™╢─⅛╩ ↕∑ ⇔≡™╢╙─╩ ∆╢⁹ 

2 ה ─  

2 1 ◖fi◒ꜞ-♩ ─▪ꜟ◌ꜞ ─  

⌐ ↕╣√☿ⱷfi♩─ ▪ꜟ◌ꜞ ─ ─℮∟ 6 ﬞ ─

─ Na2O % / 100× ☿ⱷfi♩ ⌐ ↕╣√ kg/ 3 0. 53

× ─ NaCl% / 100× kg/ 3 ─▪ꜟ◌ꜞ

kg/ 3⅜ 3. 0 / 3 ≢№╢↓≤╩ ≢ ⅛╘╢╙─≤∆╢⁹ 

─ ™ ╩ ™╢ ⌐│⁸ ╩ ™≡ ∆╣┌╟™⁹

⌂⅔⁸AE ⁸AE ─╟℮⌐⁸ ─ ⌂™ ╩ ™╢ ⌐│⁸

⌐☿ⱷfi♩─▪ꜟ◌ꜞ ∞↑╩ ⅎ≡⁸☿ⱷfi♩─▪ꜟ◌ꜞ × ☿ⱷfi

♩ ⅜ 2. 5kg/ 3 ≢№╢↓≤╩ ⅛╘╣┌╟™╙─≤∆╢⁹ 

2 2 ─№╢ ☿ⱷfi♩ ─  

☿ⱷfi♩ B ☻ꜝ◓ 40% ╕√│C ⁸╙⇔ↄ│ⱨꜝ▬▪♇◦

ꜙ☿ⱷfi♩ B ⱨꜝ▬▪♇◦ꜙ 15% ╕√│C ≢№╢↓≤╩

≢ ∆╢⁹ 

╕√⁸ ╩ⱳꜟ♩ꜝfi♪☿ⱷfi♩⌐ ⇔≡ ╩∆╢ ⌐│⁸

⌐╟∫≡ ╩ ∆╢⁹ 

2 3 ≤ ╘╠╣╢ ─  

JIS A 1145 ─▪ꜟ◌ꜞ◦ꜞ◌ ╕√│ JIS A 5308

꜠♦▫-Ⱶ◒☻♩◖fi◒ꜞ-♩ ─ 7₈ ─▪ꜟ◌ꜞ◦ꜞ◌

₉⌐╟╢ │⁸ ⁸ 1 6 ﬞ ⅛≈ ⅜⅛╦∫√
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⌐ ≢⅝╢ ≢ ™⁸ ⌐ ™╢ ─ ⌐│ ⅜ ∟

℮↓≤╩ ≤∆╢⁹ 

╕√⁸JIS A 1146 ─▪ꜟ◌ꜞ◦ꜞ◌ ⸗ꜟ♃ꜟⱣ- ╕√

│ JIS A 5308 ꜠♦▫-Ⱶ◒☻♩◖fi◒ꜞ-♩ ─ 8₈ ─▪ꜟ◌ꜞ◦ꜞ

◌ ⸗ꜟ♃ꜟⱣ- ₉⌐╟╢ ─ ╩ ™╢ ⌐│⁸

⌐╟╡ ∆╢≤≤╙⌐⁸ ≢⅝╢ ⌐⅔™≡⁸JIS A 1804

₈◖fi◒ꜞ-♩ ─▪ꜟ◌ꜞ◦ꜞ◌

₉≢ ⅜ ≢№╢↓≤╩ ∆╢╙─≤∆╢⁹↓─ ⁸ ⌐ ™╢

─ ⌐│ ⅜ ∟ ℮↓≤╩ ≤∆╢⁹ 

⌂⅔⁸2 ≢ ⌐ ↕╣√╙─⌐≈™≡│⁸ ⅜ ™⁸ ⌐

↕╣√ ╩ ⇔⁸ ╩ ∫≡ ∆╢╙─≤∆╢⁹ 

ⱨ▼꜡♬♇◔ꜟ☻ꜝ◓ ⁸ ☻ꜝ◓ ─ ⅔╟┘ ⌐≈™≡

│⁸ ⌐╟╢ ╩ ⅎ┌╟™⁹ 

╕√│↓╣⌐ ∏╢ ⁸ ─ ⁸

≢№╢ ⁸∕─ ⌐ ∆╢ ⁸ ⌐≈™≡│

─ ≢╟™  

3 ⅛╠─▪ꜟ◌ꜞ─ ⌐≈™≡ 

2. 1 ⅔╟┘ 2. 2 ─ ╩ ™╢ ⌐│⁸◖fi◒ꜞ-♩─▪ꜟ◌ꜞ ╩∕╣ ⌐

╛↕⌂™↓≤⅜ ╕⇔™⁹ 

∕↓≢⁸ ─∆═≡⌐ ∆╢ ⌐ ⇔≡⁸ ╙ ⌡≡ ─

╩ ←√╘─ ╩ ℮↓≤⅜ ╕⇔™⁹ 

1 ⌐ ⌐╟╢ ╩ ↑≡™╢ ≢⁸▪ꜟ◌ꜞ ╩ ∂╢⅔∕╣─№╢

╩ ™╢  

2 2. 1⁸2. 2─ ╩ ™√≤⇔≡╙⁸ ⅛╠─▪ꜟ◌ꜞ─ ╩ ↑⁸ ╩ ∂

╢≤ ⅎ╠╣╢  

3 ⁸ ╩℮↑╢≤ ⌂ ╩℮↑╢  
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6 ─≤╡╕≤╘  
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