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3  ⌐ ╢ ─ ┘⌐ ⁸ ┘ ─  

3.1  ─ ─  

⌐ ╢ ─ │⁸₈ ₉ 12 4 21  

831 ⁸⌂╠┘⌐₈ ⱴ♬ꜙ▪ꜟ₉ 11 11  

⁸₈ ₉ 18 9  ╩

⌐⁸ ─ ┘ ─ ╩ ⇔⁸  3.1- 1─≤⅔╡ ⇔√⁹ 
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3.2  ⁸ ┘ ─  

3.2.1   

(1)   

1) ─ ─ ⌐ ╢ ─ ה ה ─  

 3.2- 1 ─ ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─ ─  

(2) ─  

⁸ ⁸ ⁸  

(1) ─ ─  

▪  

─ ⁸ ⁸

 

▬  

⌐ ∆╢ 1

≤∆╢⁹( 3.2- 1)  

( 2) ─  

▪  

─ ⁸  

▬  

( 3.2 - 1)  

2. ─ ⌂  

(1) ─ ─  

▪  

─ ה  

▬  

⌐ ╢ ⌐ ∆╢

─ ─ ─  

(2) ─  

▪  

─ ─ ה ⁸

 

▬  

₈ ₉⌐ ⇔√ ⁸  

5.  

(1) ─ ─  

▪  

─ 5  

▬  

 1  ∕╣∙╣ 1  

(2) ─  

▪  

─ 5  

▬  

─ 1  

3.  

┘∕─ ─ 1 ─

⁹ 

 3.2- 2(1)  ─ ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (2)  

▪  

⌐ ≠⅝⁸ ∆╢ ╩ ⇔⁸

↔≤─ ╩ ⌐╟╡ ∆╢⁹

─ ╙ ⅝™ ╩ ≤⇔≡

∆╢⁹ 

▬  

─ ─ 1 ─ ─

╩⁸ ⁸ ⁸ ⌐ ∆╢⁹⌂

⅔⁸ │⁸ ╩ ∫√╙─╩ ∆╢⁹ 

► Ᵽ♇◒◓ꜝ►fi♪  

─ ╩ ∆╢⁹ 

 

(3) ─  

▪  

≤∕─ ╩

 

▬  

─ ╩  

► ─  

⌐⅔↑╢ ╩  

─  

2. ─ ⌂  

─ ●☻⌐╟╢ ⌐≈™≡⁸ ─

⌂ ╩ ∆╢ ╩ ℮⁹

─ ╩ ⇔⁸ ⸗♦ꜟ⌐╟╢ ⌂ ╩

℮⁹ 

(1)  

▪  

─ ●☻⌐╟╢ ⌐≈™≡⁸ ⸗♦

ꜟ ⌐╟╢ ─ ╩ ℮⁹

⌂⅔⁸ ⸗♦ꜟ│ⱪꜟכⱶ ⁸Ɽⱨ ╩ ∆╢⁹ 

▬ Ᵽ♇◒◓ꜝ►fi♪  

⌐╟∫≡ √ ⌐╟╢

≤Ᵽ♇◒◓ꜝ►fi♪ ≤ ⇔≡ ╩

∆╢⁹ 

► ┼─  

─ ╩ ⌐

∆╢⁹⌂⅔⁸ ┼─ │ ⸗♦ꜟ

─ ≤ ─ ╩ ™≡⁸

─ ╩ ⌐ ╘╢ ╩ ∆╢⁹ 
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 3.2- 1 ⁸

─  
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 3.2- 2(2)   ─ ─ ⌐ ╢ ─ ─  

─  

3.  5.  

 ≢№╢ ┘∕─ ─

1 ─ ≤∆╢⁹ 

─ ⌐ ╢ ─ ≤⇔⁸

⅛╠ ⅜ ╙ ⅝ↄ⌂╢≤

↕╣╢ ╩ ∆╢⁹ 4.  

≤ ∂⁸1 ≤∆╢⁹ 

 3.2- 3 ─ ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐╟╢ ┼─ ⌐≈™≡⁸

⌐⅔™≡ ⇔√ ╩ ╕ⅎ

≡⁸ ╩ ∫√ ⁸ ⅜ ⌂

≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥

℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐ ╢ ≤─

╩ ∆╢↓≤⌐╟╡ ℮⁹ 

ה ─ ╠╣╢₈ ₉─₈ ─

98 ₉┼─ │⁸ ╡─

─₈ ₉≤₈ ─  98 ₉≤─

╩ ⅝⁸↓─ ╩ ™≡ ∆╢↓≤⌐

╟╡ ℮⁹ 

ה │⁸ ─  98 ≤ ⌐ ╢

╩ ∆╢ ─ ≤⇔≡

℮⁹ 

ה ⌐ ╢ 1 ─ 1 

⅜⁸0.04ppm ≢№╢↓≤⁹ 

 

2) ┘ ─ ⌐ ™╢ ─ ⌐ ╢ ─ ה ה ─  

 3.2- 4 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─ ─  

(2) ─  

⁸ ⁸ ⁸  

(3) ─  

( ⁸ ⁸ )  

(1) ─ ─  

▪  

─ ⁸ ⁸

 

▬  

─ ─2 ⁸

≤∆╢⁹(  3.2- 1)  

(2) ─  

▪  

─ ⁸  

▬  

(  3.2- 1)  

( 3) ─  

─ ─2 ⁸

≤∆╢⁹ 

2. ─ ⌂  

(1) ─ ─  

▪  

─ ה  

▬  

⌐ ╢ ⌐ ∆╢

─ ─ ─  

(2) ─  

▪  

─ ─ ה ⁸

 

▬  

₈ ₉⌐ ⇔√ ⁸  

( 3) ─  

⁸ ⁸ ╩  

5.  

(1) ─ ─  

▪  

─ 5  

▬  

 1  ∕╣∙╣ 1  

(2) ─  

▪  

─ 5  

▬  

─ 1  

( 3) ─  

1 24 ≤∆╢⁹ 

3.  

─ ≤∆╢⁹ 
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 3.2- 5 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (2)  

▪  

⌐ ≠⅝⁸ ╩ ⇔⁸

─ ╙ ⅝™ ╩ ≤⇔≡ ∆

╢⁹ 

│24 ╩ ∆╢⁹ 

│ ⌐ ╩♃כ♦√⇔ ™╢⁹ 

⁸ ─ ⌐╟╢ ╩ ⌐

╟╡ ∆╢⁹ 

▬  

─ ─ 1 ─ ─

╩⁸ ⁸ ⁸ ⌐ ∆╢⁹⌂

⅔⁸ │⁸ ╩ ∫√╙─╩ ∆╢⁹ 

► Ᵽ♇◒◓ꜝ►fi♪  

─ ╩ ∆╢⁹ 

(3) ─  

▪  

⌐⅔↑╢ ╩  

─  

2. ─ ⌂  

─ ⌐ ℮ ●☻⌐╟╢ ⌐≈

™≡⁸ ─ ⌂ ╩ ∆╢

╩ ℮⁹ ─ ╩ ⇔⁸ ⸗♦ꜟ⌐╟╢

⌂ ╩ ℮⁹ 

(1)  

▪  

─ ⌐╟╢ ⌐≈™≡⁸ ⸗♦ꜟ

⌐╟╢ ─ ╩ ℮⁹⌂

⅔⁸ ⸗♦ꜟ│ⱪꜟכⱶ ⁸Ɽⱨ ╩ ∆╢⁹ 

▬ Ᵽ♇◒◓ꜝ►fi♪  

⌐╟∫≡ √ ⌐╟╢

≤ ⌐╟╢ ╩Ᵽ♇◒◓

ꜝ►fi♪ ≤ ⇔≡ ╩ ∆╢⁹ 

► ┼─  

─ ╩ ⌐

∆╢⁹⌂⅔⁸ ┼─ │ ⸗♦ꜟ

─ ≤ ─ ╩ ™≡⁸

─ ╩ ⌐ ╘╢ ╩ ∆╢⁹ 

3.  

 ─ ≤∆╢⁹ 

4.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

5.  

─ ≤∆╢⁹ 

 3.2- 6 ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐╟╢ ┼─ ⌐≈™

≡⁸ ⌐⅔™≡ ⇔√ ╩ ╕

ⅎ≡⁸ ╩ ∫√ ⁸ ⅜ ⌂

≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛

≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐ ╢ ≤─

╩ ∆╢↓≤⌐╟╡ ℮⁹ 

ה ─ ╠╣╢₈ ₉─₈ ─

98 ₉┼─ │⁸ ╡─

─₈ ₉≤₈ ─  98 ₉≤─

╩ ⅝⁸↓─ ╩ ™≡ ∆╢↓≤⌐

╟╡ ℮⁹ 

ה │⁸ ─  98 ≤ ⌐ ╢

╩ ∆╢ ─ ≤⇔≡

℮⁹ 

ה ⌐ ╢ 1 ─ 1 

⅜⁸0.04ppm ≢№╢↓≤⁹ 
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3) ─ ⌐ ╢ ─ ה ה ─  

 3.2- 7 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  ▬  

─ ─2

⁸ ≤∆╢⁹(  3.2- 1)  

(2) ─  

▪  

─ ⁸  

▬  

(  3.2- 1)  

( 3) ─  

─ ─2

⁸ ≤∆╢⁹ 

(1) ─ ─  

(2) ─  

⁸ ⁸ ⁸  

(3) ─  

( ⁸ ⁸ )  

2. ─ ⌂  

(1) ─ ─  

▪  

─ ה  

▬  

⌐ ╢ ⌐ ∆╢

─ ─ ─  

( 2) ─  

▪  

─ ─ ה ⁸

 

▬  

₈ ₉⌐ ⇔√ ⁸  

( 3) ─  

⁸ ⁸ ╩  

5.  

(1) ─ ─  

▪  

─ 5  

▬  

 1  ∕╣∙╣ 1  

(2) ─  

▪  

─ 5  

▬  

─ 1  

( 3) ─  

1 24 ≤∆╢⁹ 

3.  

─ ≤∆╢⁹ 

4.  

(1) ─ ─  

▪  

─ ⁸ ⁸

 

 3.2- 8(1)  ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (2)  

▪  

⌐ ≠⅝⁸ ─ ⌂

╩ ⇔⁸ ≤⇔≡ ∆╢⁹ 

│24 ╩ ∆╢⁹ 

│ ⌐ ╩♃כ♦√⇔ ™╢⁹ 

⁸ ─ ⌐╟╢ ╩

⌐╟╡ ∆╢⁹ 

▬  

─ ─ 1 ─ ─

╩⁸ ⁸ ⁸ ⌐ ∆╢⁹⌂

⅔⁸ │⁸ ╩ ∫√╙─╩ ∆╢⁹ 

► Ᵽ♇◒◓ꜝ►fi♪  

─ ╩ ∆╢⁹ 

(3) ─  

▪  

⌐⅔↑╢ ╩  

─  

2. ─ ⌂  

─ ⌐ ℮ ●☻⌐╟╢

⌐≈™≡⁸ ─ ⌂ ╩ ∆╢

╩ ℮⁹ ─ ╩ ⇔⁸ ⸗♦ꜟ⌐

╟╢ ⌂ ╩ ℮⁹ 

(1)  

▪  

─ ⌐╟╢ ⌐≈™≡⁸ ⸗

♦ꜟ ⌐╟╢ ─ ╩ ℮⁹

⌂⅔⁸ ⸗♦ꜟ│ⱪꜟכⱶ ⁸Ɽⱨ ╩ ∆╢⁹ 

▬ Ᵽ♇◒◓ꜝ►fi♪  

⌐╟∫≡ √ ⌐╟╢

≤ ⌐╟╢ ╩Ᵽ♇

◒◓ꜝ►fi♪ ≤ ⇔≡ ╩ ∆╢⁹ 

► ┼─  

─ ╩ ⌐

∆╢⁹⌂⅔⁸ ┼─ │ ⸗♦ꜟ

─ ≤ ─ ╩ ™≡⁸

─ ╩ ⌐ ╘╢ ╩ ∆╢⁹ 

3.  

 ─ ≤∆╢⁹ 
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 3.2- 8(2)  ─ ⌐ ╢ ─ ─  

─  

4.  5.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

─ ⅜ ≤⌂╢ ─1 ≤∆╢⁹ 

 3.2- 9 ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─
⌐ ╢  

ה ─ ⌐╟╢ ┼─ ⌐≈

™≡⁸ ⌐⅔™≡ ⇔√ ╩

╕ⅎ≡⁸ ╩ ∫√ ⁸ ⅜ ⌂

≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢

⅛≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐ ╢ ≤─

╩ ∆╢↓≤⌐╟╡ ℮⁹ 

ה ─ ╠╣╢₈ ₉─₈ ─

98 ₉┼─ │⁸ ╡─

─₈ ₉≤₈ ─  98 ₉≤─

╩ ⅝⁸↓─ ╩ ™≡ ∆╢↓≤⌐

╟╡ ℮⁹ 

ה │⁸ ─  98 ≤ ⌐ ╢

╩ ∆╢ ─ ≤⇔≡

℮⁹ 

ה ⌐ ╢ 1 ─ 1 

⅜⁸0.04ppm ≢№╢↓≤⁹ 

 

(2)   

1) ─ ⌐ ╢ ─ ה ה ─  

 3.2- 10 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─ ─  

  

(2) ─  

⁸ ⁸ ⁸  

(3) ─  

( ⁸ ⁸ )  

(1) ─ ─  

▪  

─ ⁸ ⁸

 

▬  

─ ─2 ⁸

≤∆╢⁹(  3.2- 1)  

(2) ─  

▪  

─ ⁸  

▬  

(  3.2- 1)  

(3 ) ─  

─ ─2 ⁸

≤∆╢⁹ 

2. ─ ⌂  

(1) ─ ─  

▪  

─ ה  

 

▬  

─ ⌐ ╢ ⌐ ∆╢

─ ─ ─  

( 2) ─  

▪  

─ ─ ה ⁸

 

▬  

₈ ₉⌐ ⇔√ ⁸  

( 3) ─  

⁸ ⁸ ╩  

5.  

(1) ─ ─  

▪  

─ 5  

▬  

 1  ∕╣∙╣ 1  

(2) ─  

▪  

─ 5  

▬  

─ 1  

( 3) ─  

1 24 ≤∆╢⁹   

3.  

─ ≤∆╢⁹ 
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 3.2- 11 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  ▬  

─ ─ 1 ─ ─

╩⁸ ⁸ ⁸ ⌐ ∆╢⁹⌂

⅔⁸ │⁸ ╩ ∫√╙─╩ ∆╢⁹ 

► Ᵽ♇◒◓ꜝ►fi♪  

─ ╩ ∆╢⁹ 

(3) ─  

▪  

⌐⅔↑╢ ╩  

 

2. ─ ⌂  

─ ⌐ ℮ ●☻⌐╟╢ ⌐≈

™≡⁸ ─ ⌂ ╩ ∆╢

╩ ℮⁹ ─ ╩ ⇔⁸ ⸗♦ꜟ⌐╟╢

⌂ ╩ ℮⁹ 

(1)  

▪  

─ ⌐╟╢ ⌐≈™≡⁸ ⸗♦ꜟ

⌐╟╢ ─ ╩ ℮⁹⌂

⅔⁸ ⸗♦ꜟ│ⱪꜟכⱶ ⁸Ɽⱨ ╩ ∆╢⁹ 

▬ Ᵽ♇◒◓ꜝ►fi♪  

⌐╟∫≡ √ ⌐╟╢

≤ ⌐╟╢ ╩

Ᵽ♇◒◓ꜝ►fi♪ ≤ ⇔≡ ╩ ∆

╢⁹ 

(2)  

▪  

⌐ ≠⅝⁸ ╩ ⇔⁸

─ ╙ ⅝™ ╩ ≤⇔≡ ∆

╢⁹ 

│24 ╩ ∆╢⁹ 

│ ⌐ ╩♃כ♦√⇔ ™╢⁹ 

⁸ ─ ⌐╟╢ ╩

⌐╟╡ ∆╢⁹ 

3.  

─ ≤∆╢⁹ 

4.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

5.  

─ ≤∆╢⁹ 

 3.2- 12 ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐╟╢ ┼─ ⌐≈™

≡⁸ ⌐⅔™≡ ⇔√ ╩ ╕

ⅎ≡⁸ ╩ ∫√ ⁸ ⅜ ⌂

≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛

≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐ ╢ ≤─

╩ ∆╢↓≤⌐╟╡ ℮⁹ 

ה ─ ╠╣╢ ⅛╠ 2 ┼

─ │⁸ ╡─ ─₈

₉≤₈ ─ 2% ₉≤─ ╩

⅝⁸↓─ ╩ ™≡ ∆╢↓≤⌐╟╡ ℮⁹ 

ה │⁸ ─  2 ≤

⌐ ╢ ╩ ∆╢↓≤⌐╟∫≡ ℮⁹ 

ה ⌐ ╢ 1 ─ 1 

⅜ 0.10mg/ 3 ≢№╢↓≤⁹ 
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2) ─ ⌐ ╢ ─ ה ה ─  

 3.2- 13 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─ ─  

  

(2) ─  

⁸ ⁸ ⁸  

(3) ─  

( ⁸ ⁸ )  

(1) ─ ─  

▪  

─ ⁸ ⁸

 

▬  

─ ─2

⁸ ≤∆╢⁹ 

(2) ─  

▪  

─ ⁸  

▬  

(  3.2- 1)  

(3 ) ─  

─ ─2

⁸ ≤∆╢⁹(  3.2- 1)  

2. ─ ⌂  

(1) ─ ─  

▪  

─ ה  

▬  

─ ⌐ ╢ ⌐ ∆╢

─ ─ ─  

( 2) ─  

▪  

─ ─ ה ⁸

 

▬  

₈ ₉⌐ ⇔√ ⁸  

( 3) ─  

⁸ ⁸ ╩  

5.  

(1) ─ ─  

▪  

─ 5  

▬  

 1  ∕╣∙╣ 1  

(2) ─  

▪  

─ 5  

▬  

─ 1  

( 3) ─  

1 24 ≤∆╢⁹ 

3.  

─ ≤∆╢⁹ 

 3.2- 14 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  │ ⌐ ╩♃כ♦√⇔ ™╢⁹ 

⁸ ─ ⌐╟╢ ╩ ⌐

╟╡ ∆╢⁹ 

▬  

─ ─1 ─ ─

╩⁸ ⁸ ⁸ ⌐ ∆╢⁹⌂⅔⁸

│⁸ ╩ ∫√╙─╩ ∆╢⁹ 

► Ᵽ♇◒◓ꜝ►fi♪  

─ ╩ ∆╢⁹ 

(3) ─  

▪  

⌐⅔↑╢ ╩  

 

2. ─ ⌂  

─ ⌐ ℮ ●☻⌐╟╢

⌐≈™≡⁸ ─ ⌂ ╩ ∆╢

╩ ℮⁹ ─ ╩ ⇔⁸ ⸗♦ꜟ⌐

╟╢ ⌂ ╩ ℮⁹ 

(1)  

▪  

─ ⌐╟╢ ⌐≈™≡⁸ ⸗

♦ꜟ ⌐╟╢ ─ ╩ ℮⁹

⌂⅔⁸ ⸗♦ꜟ│ⱪꜟכⱶ ⁸Ɽⱨ ╩ ∆╢⁹ 

▬ Ᵽ♇◒◓ꜝ►fi♪  

⌐╟∫≡ √ ⌐╟╢

≤ ⌐╟╢

╩Ᵽ♇◒◓ꜝ►fi♪ ≤ ⇔≡ ╩

∆╢⁹ 

(2)  

▪  

⌐ ≠⅝⁸ ─ ⌂

╩ ⇔⁸ ≤⇔≡ ∆╢⁹ 

│24 ╩ ∆╢⁹ 

3.  

─ ≤∆╢⁹ 

4.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

5.  

─ ⅜ ≤⌂╢ ─1 ≤∆╢⁹ 
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 3.2- 15 ─ ⌐ ╢ ─ ─  

─   

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐╟╢ ┼─ ⌐≈

™≡⁸ ⌐⅔™≡ ⇔√ ╩

╕ⅎ≡⁸ ╩ ∫√ ⁸ ⅜ ⌂

≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢

⅛≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐ ╢ ≤─

╩ ∆╢↓≤⌐╟╡ ℮⁹ 

ה ─ ╠╣╢ ⅛╠ 2 ┼

─ │⁸ ╡─ ─₈

₉≤₈ ─ 2% ₉≤─ ╩

⅝⁸↓─ ╩ ™≡ ∆╢↓≤⌐╟╡ ℮⁹ 

ה │⁸ ─  2 ≤

⌐ ╢ ╩ ∆╢↓≤⌐╟∫≡ ℮⁹ 

ה ⌐ ╢ 1 ─ 1 

⅜ 0.10mg/ 3 ≢№╢↓≤⁹ 

 

(3)  ∂╪  

1) ─ ⌐ ╢ ∂╪ ─ ה ה ─  

 3.2- 16 ─ ─ ⌐ ╢ ∂╪ ─ ─  

─  

1. ∆╢  4.  

(1) ∂╪─ ─  

 ┌™∂╪ 

(2) ─  

⁸  

(1) ┌™∂╪─  

▪  

╡─ ⸗♬♃ꜞfi◓

⁸  

▬  

⌐ ∆╢ 1

≤∆╢⁹  3.2- 2  

(2) ─  

▪  

─ ⁸  

▬  

 3.2 - 2  

2. ─ ⌂  

(1) ┌™∂╪─  

▪.  

 ╡─ ⸗♬♃ꜞfi◓ ─ ה

 

▬  

♦ⱳ☺♇♩◕כ☺⌐╟╢  

(2) ─  

▪  

─ ─ ה  

▬  

₈ ₉⌐ ⇔√  

5.  

(1) ┌™∂╪─  

▪  

─5  

▬  

 1  ∕╣∙╣1ﬞ  

(2) ─  

▪  

─ 5  

▬  

─ 1  

3.  

┘∕─ 1 ─ ≤

∆╢⁹ 
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 3.2- 17 ─ ─ ⌐ ╢ ∂╪ ─ ─  

─  

1. ∆╢  (2)  

▪  

⌐ ≠⅝⁸ ─ ╩

⌐╟╡ ∆╢⁹ 

▬  

⌐ ™╢ │⁸

⌐⅔™≡ ∆╢1 ─ ╟╡⁸

╩ ™╢⁹ 

(3) ─  

▪ ┌™∂╪  

⌐⅔↑╢ ┌™∂╪

╩ ∆╢⁹ 

 

2. ─ ⌂  

─ ⌐╟╢ ⌐≈™≡⁸ ┌™∂

╪ ─ ╩ ℮⁹ ה ─ ╩ ⇔⁸

┌™∂╪ ╩ ╘╢√╘─ ⌐╟╡ ⌂

╩ ℮⁹ 

(1)  

▪  

─ ⌐ ℮ ┌™∂╪ ⌐≈™≡⁸

⌐╟╡ ╩ ℮⁹ 

▬ ┌™∂╪  

⌐╟∫≡ ╠╣√ ┌™∂╪ ⌐

╩ ∂≡⁸ ⌐≈™≡ ⇔№╦

∑╢↓≤⌐╟∫≡ ┌™∂╪ ╩ ∆╢⁹ 

3.  

┘∕─ 1 ─ ≤∆

╢⁹ 

4.  

≤ ∂⁸1 ≤∆╢⁹ 

5.  

∂╪─ ⅜ ≤⌂╢ ≤∆╢⁹ 

 3.2- 18 ─ ─ ⌐ ╢ ∂╪ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ⌐ ℮ ∂╪─ ⌐≈™≡⁸ ≢

∆╢ ╩ ╕ⅎ≡ ╩ ∫√ ⁸

⅜ ⌂ ≢≢⅝╢ ╡ ↕╣⁸

│ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸☻Ɽ▬◒♃▬ꜘ ∂╪⌐⅔↑╢ ─

⅜ ⌂ ─ 20t/ 2/ ╩ ≤∆╢⁹ 
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2) ─ ⌐ ╢ ∂╪ ─ ה ה ─  

 3.2- 19 ─ ⌐ ╢ ∂╪ ─ ─  

─  

1. ∆╢  4.  

(1) ∂╪─ ─  

 ┌™∂╪ 

(2) ─  

⁸  

( 1) ┌™∂╪─  

▪  

╡─ ⸗♬♃ꜞfi◓

⁸  

▬  

1 ⁸ ┘ ─

─1 ≤∆╢⁹  3.2- 2  

(2) ─  

▪  

─ ⁸  

▬  

 3.2 - 2  

2. ─ ⌂  

(1) ┌™∂╪─  

▪  

 ╡─ ⸗♬♃ꜞfi◓ ─ ה

 

▬  

♦ⱳ☺♇♩◕כ☺⌐╟╢  

(2) ─  

▪  

─ ─ ה  

▬  

₈ ₉⌐ ⇔√  

5.  

(1) ┌™∂╪─  

▪  

─ 5  

▬  

 1  ∕╣∙╣1ﬞ  

(2) ─  

▪  

─ 5  

▬  

─ 1  

3.  

┘∕─ 1 ─

─⁸ ─ ≤∆╢⁹ 

 3.2- 20 ─ ⌐ ╢ ∂╪ ─ ─  

─  

1. ∆╢  (2)  

▪  

┘ ⌐ ≠⅝⁸ ─ ╩

∆╢⁹ 

ה ┘ ⁸ ⁸  

ה ⁸♪כꜘ ─  

ה ┘  

▬  

⌐ ™╢ │⁸

⌐⅔™≡ ∆╢1 ─ ╟╡⁸

╩ ™╢⁹ 

(3) ─  

▪  

⌐⅔↑╢ ╩  

 

2. ─ ⌂  

─ │ ⌐╟╢  

(1)  

▪ ⌐ ╢ ┌™∂╪  

d(x) aה u/u0 - bה x/x0 - c 

d(x) : 1 ─ ⌐╟╡ 2⅛╠

⇔ ∆╢ ∂╪ ─℮∟ ⅛╠─

x m ─ 1.5 ⌐ ∆╢1 √╡─

┌™∂╪ t/ 2/ 2/  

a ┌™∂╪ t/ 2/ 2/  

─ ⌐⅔↑╢ 1 √

╡─ 2⅛╠─ ┌™∂╪  

u  

u0 u0 1m/s  

b ╩ ∆ b 1  

x ⌐ ∫√  

x0 x0 1  

c: ┌™∂╪─ ╩ ∆  

┌™∂╪ a ┘ ┌™∂╪─ ╩

∆ c│ ╩ ⌐ ⌐ ∆╢⁹ 

3.  

 ─ ≤∆╢⁹ 

4.  

≤ ∂⁸1 ≤∆╢⁹ 

5.  

─ ≤∆╢⁹ 

 

  



3- 15 

  3.2- 21 ─ ⌐ ╢ ∂╪ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐╟╢ ┼─ ⌐≈™

≡⁸ ⌐⅔™≡ ⇔√ ╩ ╕

ⅎ≡⁸ ╩ ∫√ ⁸ ⅜ ⌂

≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛

≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸☻Ɽ▬◒♃▬ꜘ ∂╪⌐⅔↑╢ ─

⅜ ⌂ ─ 20t/ 2/ ╩ ≤∆╢⁹ 

 

3) ─ ⌐ ╢ ∂╪ ─ ה ה ─  

 3.2- 22 ─ ⌐ ╢ ∂╪ ─ ─  

─  

1. ∆╢  

(1) ∂╪─ ─  

┌™∂╪ 

(2) ─  

⁸  

4.  

(1) ┌™∂╪─  

▪  

╡─ ⸗♬♃ꜞfi◓

⁸  

▬  

1 ⁸ ┘ ─

─1 ≤∆╢⁹  

3.2- 2  

(2) ─  

▪  

─ ⁸  

▬  

 3.2 - 2  

2. ─ ⌂  

(1) ┌™∂╪─ ─  

▪  

 ╡─ ⸗♬♃ꜞfi◓ ─ ה

 

▬  

♦ⱳ☺♇♩◕כ☺⌐╟╢  

(2) ─  

▪  

─ ─ ה  

▬  

₈ ₉⌐ ⇔√  

5.  

(1) ┌™∂╪─  

▪  

─ 5  

▬  

 1  ∕╣∙╣1ﬞ  

(2) ─  

▪  

─ 5  

▬  

─ 1  

3.  

┘∕─ 1 ─

─⁸ ─ ≤∆╢⁹ 
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 3.2- 23 ─ ⌐ ╢ ∂╪ ─ ─  

─  

1. ∆╢  (2)  

▪  

┘ ⌐ ≠⅝⁸ ─ ╩

∆╢⁹ 

ה ┘ ⁸ ⁸  

ה ⁸♪כꜘ ─  

ה ┘  

▬  

⌐ ™╢ │⁸

⌐⅔™≡ ∆╢1 ─ ╟╡⁸

╩ ™╢⁹ 

(3) ─  

▪  

⌐⅔↑╢ ╩   

 

2. ─ ⌂  

─ │ ⌐╟╢  

(1)  

▪ ⌐ ╢ ┌™∂╪  

d(x) aה u/u0 - bה x/x0 - c 

d(x) : 1 ─ ⌐╟╡ 2⅛╠

⇔ ∆╢ ∂╪ ─℮∟ ⅛╠─

x m ─ 1.5 ⌐ ∆╢1 √╡─

┌™∂╪ t/ 2/ 2/  

a ┌™∂╪ t/ 2/ 2/  

─ ⌐⅔↑╢ 1 √

╡─ 2⅛╠─ ┌™∂╪  

u  

u0 u0 1m/s  

b ╩ ∆ b 1  

x ⌐ ∫√  

x0 x0 1  

c: ┌™∂╪─ ╩ ∆  

┌™∂╪ a ┘ ┌™∂╪─ ╩

∆ c│ ╩ ⌐ ⌐ ∆╢⁹ 

 

3.  

 ─ ≤∆╢⁹ 

4.  

≤ ∂⁸1 ≤∆╢⁹ 

5.  

─ ⅜ ≤⌂╢ ≤∆╢⁹ 

 3.2- 24 ─ ⌐ ╢ ∂╪ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐╟╢ ┼─ ⌐≈

™≡⁸ ⌐⅔™≡ ⇔√ ╩

╕ⅎ≡⁸ ╩ ∫√ ⁸ ⅜ ⌂

≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢

⅛≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸☻Ɽ▬◒♃▬ꜘ ∂╪⌐⅔↑╢ ─

⅜ ⌂ ─ 20t/ 2/ ╩ ≤∆╢⁹ 
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3.2.2   

(1)  ─ ⌐ ╢ ─ ה ה ─  

 3.2- 25 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─  

꜠ⱬꜟ⁸ ꜠ⱬꜟ 

(2) ─  

─ ≤  

(1) ─  

▪  

⌐ ∆╢ 2 ⁸

≤∆╢⁹  3.2- 3  

(2) ─  

▪  

≤∆╢⁹ 

▬  

≤∆╢⁹ 

2. ─ ⌂  

(1) ─  

▪  

₈JIS Z 8731 ─ ה ₉⌐╟╡

╩ ℮⁹ 

(2) ─  

▪  

⌐╟╡⁸ ┘∕─ ─

─ ─ ╩ ∆╢⁹ 

▬  

⌐╟╡ ╩ ∆╢⁹ 

5.  

(1) ─  

▪  

1 24 ≤∆╢⁹ 

(2) ─  

▪  

─ ⌐╟╢⁹ 

▬  

─ ≤∆╢⁹ 

3.  

 ┘∕─ ─ ╡─ ≤

∆╢⁹ 

 3.2- 26 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (3) ─  

─ ꜠ⱬꜟ≤ ≤─ ─√╘⁸

╩ ∆╢⁹ 

ה ─ ⌐╟∫≡ √ ꜠ⱬꜟ

╩ ꜠ⱬꜟ≤⇔≡ ∫≡⁸ ─

⌐╟╢ ─ ─ ⌐⅔↑╢

꜠ⱬꜟ╩ ∆╢⁹ 

▪  

⌐⅔↑╢ ꜠ⱬꜟ ╩ ∆╢⁹ 

▬  

⌐╟╢ ─ ╩ ∆╢⁹ 

─ ⌐╟╢ ꜠ⱬꜟ 

≢│ ꜠ⱬꜟ 

2. ─ ⌂  

─ ⌐╟╡ ∆╢ ╩⁸

─ ⌐╟╢ ⌐╟∫≡ ⌐

∆╢⁹ 

(1)  

▪  

⌐ ≠⅝⁸ ─ ╩ ⇔⁸

⅛╠─ ╩ ─  ASJ CN-

Model 2007 ⌐╟∫≡ ∆╢⁹ 

▬ ꜠ⱬꜟ─  

⌐⅔↑╢ ⅛╠─ ꜠ⱬꜟ╩

⇔≡⁸ ─ ꜠ⱬꜟ╩ ╘╢⁹ 

ה ꜠ⱬꜟ─  

L=10log(10L1/10+10L2/10+10הההLn/10)  

Li ─ ⌐╟╢ ꜠ⱬꜟ,i 1 n 

L: ─ ꜠ⱬꜟ(dB)  

(2)  

▪  

⌐ ≠⅝⁸ ∆╢ ╩ ∆╢⁹

╕√⁸ ↔≤─ ╩ ⌐╟╡

∆╢⁹ 

▬ Ᵽ♇◒◓ꜝ►fi♪  

╩ ∆╢⁹ 

3.  

┘∕─ ─ ╡─ ─

≤∆╢⁹ 

4.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

5.  

─ ≤⇔⁸ ⅛╠ ⅜

╙ ⅝ↄ⌂╢≤ ↕╣╢ ╩ ∆╢⁹ 
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 3.2- 27 ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐ ℮ ┼─ ⌐≈™≡⁸

⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸

╩ ∫√ ⁸ ⅜ ⌂ ≢≢

⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩

∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐⅔™≡│ ⌐ ╢

≤─ ╩ ∆╢↓≤⌐╟╡ ℮⁹

≢│ ⇔√ ≤─ ╩ ∆╢↓≤

⌐╟╡ ℮⁹ 

ה ⌐ ╢ ─ 85dB 

ה 55dB A ╩ ⁸  

 

(2)  ─ ⌐ ╢ ─ ה ה ─  

 3.2- 28 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─  

꜠ⱬꜟ 

(2) ─  

(3) ┘ ⌐⅔↑╢ ⌐ ╢  

⁸ ( ⁸ ⁸ )⁸  

(1) ─  

▪  

─ ─2 ⁸

≤∆╢⁹  3.2- 3  

(2) ─  

▪  

≤∆╢⁹ 

▬  

≤∆╢⁹ 

(3)  

 

─ ─2 ⁸

≤∆╢⁹ 

2. ─ ⌂  

(1) ─  

▪  

₈JIS Z 8731 ─ ה ₉⌐╟╡

╩ ℮⁹ 

(2) ─  

▪  

⌐╟╡⁸ ─ ─

⁸ ─ ╩ ∆╢⁹ 

▬  

⌐╟╡ ╩ ∆╢⁹ 

(3) ┘ ⌐⅔↑╢ ⌐ ╢  

▪  

  

 ⁸ ⁸ ╩  

☻♩♇ⱪ►◊♇♅⌐╟╢  

5.  

(1) ─  

▪  

1 24 ≤∆╢⁹ 

(2) ─  

▪  

─ ⌐╟╢⁹ 

▬  

─ ≤∆╢⁹ 

(3 ┘ ⌐⅔↑╢ ⌐ ╢  

▪  

 1  24  

3.  

 ─ ≤∆╢⁹ 
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 3.2- 29 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (2)  

▪  

⌐ ≠⅝⁸ ╩ ∆╢⁹

─ │⁸ ╩ ∆╢⁹ 

│⁸ ─ ⁸ ╩

∆╢⁹ 

│ ╩ ∆╢⁹ 

(3) ─  

▪  

⌐⅔↑╢ ꜠ⱬꜟ ╩ ∆╢

≤≤╙⌐⁸ ≤ ≤─ ╩ ™⁸

─ ─ ⌐≈™≡╙ ℮⁹ 

꜠ⱬꜟ 

2. ─ ⌂  

─ ⌐╟╢ ┼─ ╩⁸ ─

 ⌐╟╢ ⌐╟∫≡ ⌐ ∆╢⁹ 

(1)  

▪  

⌐⅔↑╢ ⌐╟╢ ꜠ⱬꜟ≤

─ ⌐╟╢ ꜠ⱬꜟ╩⁸ ─

⌐╟∫≡ ∆╢⁹ 

─ │⁸₈ ─ ⸗♦ꜟ 

ASJ RTN Model 2008₉╩ ∆╢⁹ 

▬  

┘ ╟╡⁸ ≤∆╢

─ ≤ ╩ ∆╢⁹ 

3.  

≤∆╢⁹ 

4.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

5.  

1 √╡─ ─ ≤∆╢⁹ 

 3.2- 30 ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐╟╢ ┼─ ⌐≈™≡⁸

⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸

╩ ∫√ ⁸ ⅜ ⌂ ≢

≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮

⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─

↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─  ⅜ ─ ⅜

⌐⅔™≡ ⅜⌂™ ╕≢⁸ ⅜ ↕

╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐ ╢ ≤─ ╩ ∆╢

↓≤⌐╟╡ ℮⁹ 

ה ⌐ ╢ 70dB 

╩ ℮ ⌐ ∆╢  
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(3)  ─ ⌐ ╢ ─ ה ה ─  

 3.2- 31 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─  

꜠ⱬꜟ⁸ ꜠ⱬꜟ 

(2) ─  

(1) ─  

▪  

⌐ ∆╢ 2 ⁸

≤∆╢⁹  3.2- 3  

(2) ─  

▪  

≤∆╢⁹ 

▬  

≤∆╢⁹ 

2. ─ ⌂  

(1) ─  

▪  

₈JIS Z 8731 ─ ה ₉⌐╟╡

╩ ℮⁹ 

(2) ─  

▪  

⌐╟╡⁸ ┘∕─ ─

─ ─ ╩ ∆╢⁹ 

▬  

⌐╟╡ ╩ ∆╢⁹ 

5.  

(1) ─  

▪  

1 24 ≤∆╢⁹ 

(2) ─  

▪  

─ ⌐╟╢⁹ 

▬  

─ ≤∆╢⁹ 

3.  

┘∕─ ─ ╡─ ≤

∆╢⁹ 

 3.2- 32 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (2)  

▪  

 

 

 

▬ Ᵽ♇◒◓ꜝ►fi♪  

 

(3) ─  

 

 

Lx=10log(10L/10+10LBC/10) 

Lx: (dB) 

L

(dB) 

LBC: (dB) 

▪  

⌐⅔↑╢ ꜠ⱬꜟ ╩ ∆╢⁹ 

▬  

⌐╟╢ ─ ╩ ∆╢⁹ 

─ ⌐╟╢ ꜠ⱬꜟ ┘

⌐⅔↑╢ ꜠ⱬꜟ 

2. ─ ⌂  

┘ ─ ⌐╟∫≡

∆╢ ╩⁸ ─ ⌐╟╢ ⌐

╟∫≡ ⌐ ∆╢⁹ 

(1)  

▪  

 

 

 

▬ ꜠ⱬꜟ─  

 

 

L=10log(10L1/10+10L2/10+ 10Ln/10) 

Li ─ ⌐╟╢ ꜠ⱬꜟ,i 1 n 

L: (dB) 3.  

┘∕─ ─ ╡─ ─

≤∆╢⁹ 

4.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

5.  

─ ⅜ ⌐⌂╢ ≤∆╢⁹ 
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 3.2- 33 ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐ ℮ ┼─ ⌐≈™≡⁸

⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸ ╩

∫√ ⁸ ⅜ ⌂ ≢≢⅝╢

╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩

∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─

↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─  ⅜ ─ ⅜

⌐⅔™≡ ⅜⌂™ ╕≢⁸ ⅜ ↕

╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐⅔™≡ ─ ⌐ ╢

≤─ ╩ ∆╢↓≤⌐╟╡ ℮⁹

≢│ ⇔√ ≤─ ╩ ∆╢↓≤

⌐╟╡ ℮⁹ 

ה ─ ⌐ ╢  2  

 55dB⁸  50dB⁸  45dB 

ה 55dB A ╩ ⁸  

 

(4)  ─ ⌐ ╢ ─ ה ה ─  

 3.2- 34 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─  

꜠ⱬꜟ 

(2) ─  

(3) ┘ ⌐⅔↑╢ ⌐ ╢  

⁸ ( ⁸ ⁸ )⁸  

(1) ─  

▪  

─ ─2

⁸ ≤∆╢⁹ 

(2) ─  

▪  

≤∆╢⁹ 

▬  

 ≤∆╢⁹ 

(3)  

 

─ ─2

⁸ ≤∆╢⁹  3.2- 3  

2. ─ ⌂  

(1) ─  

▪  

₈JIS Z 8731 ─ ה ₉⌐╟╡

╩ ℮⁹ 

(2 ─  

▪  

⌐╟╡⁸ ─ ─ ╩

∆╢⁹ 

▬  

⌐╟╡ ╩ ∆╢⁹ 

(3) ┘ ⌐⅔↑╢ ⌐ ╢  

▪  

  

 ⁸ ⁸ ╩  

☻♩♇ⱪ►◊♇♅⌐╟╢  

5.  

(1) ─  

▪  

1 24 ≤∆╢⁹ 

(2) ─  

▪  

─ ⌐╟╢⁹ 

▬  

─ ≤∆╢⁹ 

(3) ┘ ⌐⅔↑╢ ⌐ ╢  

▪  

 1  24  

3.  

 ─ ≤∆╢⁹ 
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 3.2- 35 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (3) ─  

▪  

⌐⅔↑╢ ꜠ⱬꜟ ╩ ⇔⁸

≤ ≤─ ╩ ™⁸ ─

─ ⌐≈™≡╙ ℮⁹ 

꜠ⱬꜟ 

2. ─ ⌂  

  

(1)  

 

 

 

ASJRTN Model 2008  

(2)  

▪  

⌐ ≠⅝⁸ ╩ ∆╢⁹ 

│⁸ ─ ⁸ ╩

∆╢⁹ 

│ ╩ ∆╢⁹ 

3.  

≤∆╢⁹ 

4.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

5.  

─ ⅜ ≤⌂╢ ─℮∟1 №√╡

─ ⅜ ╙ ↄ⌂╢1 ≤∆╢⁹ 

 3.2- 36 ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐ ℮ ┼─ ⌐≈™

≡⁸ ⌐⅔™≡ ⇔√ ╩ ╕

ⅎ≡⁸ ╩ ∫√ ⁸ ⅜ ⌂

≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢

⅛≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─

↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─  ⅜ ─ ⅜

⌐⅔™≡ ⅜⌂™ ╕≢⁸ ⅜ ↕

╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐ ╢ ≤─ ╩ ∆╢

↓≤⌐╟╡ ℮⁹ 

ה ⌐ ╢ 70dB 

╩ ℮ ⌐ ∆╢  
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3.2.3   

(1)  ─ ⌐ ╢ ─ ה ה ─  

 3.2- 37 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─  

꜠ⱬꜟ 

(2) ─  

(1) ─  

▪  

⌐ ∆╢ 2 ⁸

≤∆╢⁹  3.2- 3  

(2) ─  

▪  

≤∆╢⁹ 

2. ─ ⌂  

(1) ─  

▪  

₈JIS Z 873 5 ꜠ⱬꜟ ₉⌐╟╡ ╩

℮⁹ 

(2 ─  

⌐╟╢⁹ 

5.  

(1) ─  

▪  

1 24 ≤∆╢⁹ 

(2) ─  

▪  

─ ⌂ ≤∆╢⁹ 

3.  

 ┘∕─ ─ ╡─ ≤

∆╢⁹ 

 3.2- 38 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (2)  

▪  

⌐ ≠⅝⁸ ∆╢ ╩ ∆╢⁹

╕√⁸ ↔≤─ ╩ ⌐╟╡

∆╢⁹ 

(3) ─  

▪  

⌐⅔↑╢ ꜠ⱬꜟ ╩ ∆╢⁹ 

▬  

⌐╟╢ ─ ╩ ∆

╢⁹ 

─ ⌐╟╢ ꜠ⱬꜟ 

2. ─ ⌂  

─ ⌐╟╡ ∆╢ ╩⁸

─ ⌐╟╢ ⌐╟∫≡ ⌐

∆╢⁹ 

(1)  

▪  

⌐ ≠⅝⁸ ─ ╩ ⇔⁸

⅛╠─ ╩ ⌐╟∫≡ ∆╢⁹ 

▬ ꜠ⱬꜟ─  

⌐⅔↑╢ ⅛╠─ ꜠ⱬꜟ╩

⇔≡⁸ ─ ꜠ⱬꜟ╩ ╘╢⁹ 

ה ꜠ⱬꜟ─  

L=10log(10L1/10+10L2/10+10הההLn/10)  

L: ─ ꜠ⱬꜟ(dB) 

Li: ─ ⌐╟╢ ꜠ⱬꜟ(dB) ,  

i=1  

 

3.  

┘∕─ ─ ≤∆╢⁹ 

4.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

5.  

─ ≤⇔⁸ ⅛╠ ⅜

╙ ⅝ↄ⌂╢≤ ↕╣╢ ╩ ∆╢⁹ 

 3.2- 39 ─ ⌐ ╢ ─ ─  

─   

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐ ℮ ┼─ ⌐≈™≡⁸

⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸

╩ ∫√ ⁸ ⅜ ⌂ ≢≢

⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩

∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐⅔™≡ ⌐ ╢

─ ≤─ ╩ ∆╢↓≤⌐╟╡ ℮⁹ 

ה ⌐ ╢ ─ 75dB 
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(2)  ─ ⌐ ╢ ─ ה ה ─  

 3.2- 40 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─  

꜠ⱬꜟ 

(2) ─  

 

(3) ┘ ⌐⅔↑╢ ⌐ ╢  

⁸ ( ⁸ ⁸ )⁸  

(1) ─  

▪  

─ ─2 ⁸

≤∆╢⁹  3.2- 3  

(2) ─  

▪  

─ ─2 ⁸

≤∆╢⁹ 

(3)  

 

─ ─2 ⁸

≤∆╢⁹ 

2. ─ ⌂  

(1) ─  

▪  

₈JIS Z 873 5 ꜠ⱬꜟ ₉⌐╟╡ ╩

℮⁹ 

(2) ─  

▪  

10 ─ ♪ⱩⱣfiכ♃◒○1/3─

 

(3) ┘ ⌐⅔↑╢ ⌐ ╢  

▪  

  

 ⁸ ⁸ ╩  

☻♩♇ⱪ►◊♇♅⌐╟╢  

5.  

(1) ─  

▪  

1 24 ≤∆╢⁹ 

(2) ─  

▪  

≤∆╢⁹ 

(3) ┘ ⌐⅔↑╢ ⌐ ╢  

▪  

 1  24 ≤∆╢⁹ 
3.  

 ─ ≤∆╢⁹ 

 3.2- 41 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (2)  

▪  

⌐ ≠⅝⁸ ╩ ∆╢⁹

─ │⁸ ╩ ∆╢⁹ 

│⁸ ─ ⁸ ╩

∆╢⁹ 

│ ╩ ∆╢⁹ 

(3) ─  

▪  

⌐⅔↑╢ ꜠ⱬꜟ ╩ ∆╢⁹ 

─ ⌐╟╢ ꜠ⱬꜟ 

2. ─ ⌂  

─ ⌐╟╢ ┼─ ╩⁸ ⌐

╟╢ ⌐╟∫≡ ⌐ ∆╢⁹ 

(1)  

▪  

⌐⅔↑╢ ⌐╟╢ ꜠ⱬꜟ≤

─ ⌐╟╢ ꜠ⱬꜟ╩⁸

─ ⌐╟∫≡ ∆╢⁹ 

│⁸ ꜠ⱬꜟ─80Ɽכ☿fi♩꜠fi☺─

╩ ∆╢√╘─ ╩ ∆╢ 

▬  

≤∆╢ ─ ≤

╩ ∆╢⁹ 

3.  

≤∆╢⁹ 

4.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

5.  

1 √╡─ ─ ≤∆╢⁹ 
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 3.2- 42 ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐╟╢ ┼─ ⌐≈™≡⁸

⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸

╩ ∫√ ⁸ ⅜ ⌂ ≢

≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛

╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─

↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─  ⅜ ─ ⅜

⌐⅔™≡ ⅜⌂™ ╕≢⁸ ⅜ ↕

╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐ ╢ ≤─ ╩

∆╢↓≤⌐╟╡ ℮⁹ 

ה ⌐ ╢ 70dB  2 

 

 

(3)  ─ ⌐ ╢ ─ ה ה ─  

 3.2- 43 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─  

꜠ⱬꜟ 

(2) ─  

(1) ─  

▪  

⌐ ∆╢ 2 ⁸

≤∆╢⁹  3.2- 3  

(2) ─  

≤∆╢⁹ 

2. ─ ⌂  

(1) ─  

▪  

₈JIS Z 873 5 ꜠ⱬꜟ ₉⌐╟╡ ╩

℮⁹ 

(2) ─  

⌐╟╢⁹ 

5.  

(1) ─  

▪  

1 24 ≤∆╢⁹ 

(2) ─  

─ ⌂ ≤∆╢⁹ 
3.  

 ┘∕─ ─ ╡─ ≤

∆╢⁹ 
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 3.2- 44 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (2)  

▪  

 

 

 

(3) ─  

▪  

⌐⅔↑╢ ꜠ⱬꜟ ╩ ∆

╢⁹ 

▬  

⌐╟╢ ─ ╩ ∆

╢⁹ 

─ ⌐╟╢ ꜠ⱬꜟ 

2. ─ ⌂  

┘ ─ ⌐╟∫≡

∆╢ ╩⁸ ─ ⌐╟╢

⌐╟∫≡ ⌐ ∆╢⁹ 

(1)  

▪  

⌐ ≠⅝⁸ ┘

─ ─ ╩ ⇔⁸ ⅛╠─

╩ ⌐╟∫≡ ∆╢⁹ 

ה ─ │⁸ ╩ ∆╢⁹ 

▬ ꜠ⱬꜟ─  

 

 

L=10log(10L1/10+10L2/10+ 10Ln/10) 

L: (dB) 

Li: (dB),i=1  

3.  

┘∕─ ─ ╡─ ≤

∆╢⁹ 

4.  

≢№╢2 ⁸ ─

2 ≤∆╢⁹ 

5.  

─ ⅜ ⌐⌂╢ ─℮∟⁸ ≤

≤─ ⅜ ╙ ↄ⌂╢ ≤∆╢⁹ 

 3.2- 45 ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐ ℮ ┼─ ⌐≈™≡⁸

⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸ ╩

∫√ ⁸ ⅜ ⌂ ≢≢⅝╢

╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩

∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─

↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─  ⅜ ─ ⅜

⌐⅔™≡ ⅜⌂™ ╕≢⁸ ⅜ ↕

╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐⅔™≡ ⌐ ╢ ─

≤─ ╩ ∆╢↓≤⌐╟╡ ℮⁹ 

ה ─ ⌐ ╢  2  

 60dB⁸  55dB 

 

 

  



3- 28 

(4)  ─ ⌐ ╢ ─ ה ה ─  

 3.2- 46 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  4.  

(1) ─  

꜠ⱬꜟ 

(2) ─  

 

(3) ┘ ⌐⅔↑╢ ⌐ ╢  

⁸ ( ⁸ ⁸ )⁸  

(1) ─  

▪  

─ ─2

⁸ ≤∆╢⁹  3.2- 3  

(2) ─  

▬  

─ ─2

⁸ ≤∆╢⁹ 

3  

 

─ ─2

⁸ ≤∆╢⁹ 

2. ─ ⌂  

(1) ─  

▪  

₈JIS Z 8735 ꜠ⱬꜟ ₉⌐╟╡ ╩

℮⁹ 

(2 ─  

▪  

 10 ─ ⱩⱣfiכ♃◒○ 1/3 ─

♪  

(3) ┘ ⌐⅔↑╢ ⌐ ╢  

▪  

  

 ⁸ ⁸ ╩  

☻♩♇ⱪ►◊♇♅⌐╟╢  

5.  

(1) ─  

▪  

1 24 ≤∆╢⁹ 

(2) ─  

▪  

1 ≤∆╢⁹ 

(3 ) ┘ ⌐⅔↑╢ ⌐ ╢  

▪  

 1  24 ≤∆╢⁹ 

3.  

 ─ ≤∆╢⁹ 

 3.2- 47 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (2)  

▪  

⌐ ≠⅝⁸ ╩ ∆╢⁹ 

─ │ ╩ ∆╢⁹ 

│⁸ ─ ⁸ ╩

∆╢⁹ 

│ ╩ ∆╢⁹ 

(3) ─  

⌐⅔↑╢ ꜠ⱬꜟ  

─ ⌐╟╢ ꜠ⱬꜟ 

2. ─ ⌂  

 

(1)  

▪  

 

80

 

▬  

 

 

 

3.  

≤∆╢⁹ 

4.  

≤ ∂⁸2 ⁸ ≤

∆╢⁹ 

5.  

─ ⅜ ≤⌂╢ ─℮∟1 №√╡

─ ⅜ ╙ ↄ⌂╢1 ≤∆╢⁹ 
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 3.2- 48 ─ ⌐ ╢ ─ ─  

─   

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐ ℮ ┼─ ⌐≈™

≡⁸ ⌐⅔™≡ ⇔√ ╩ ╕

ⅎ≡⁸ ╩ ∫√ ⁸ ⅜ ⌂

≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢

⅛≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─

↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─  ⅜ ─ ⅜

⌐⅔™≡ ⅜⌂™ ╕≢⁸ ⅜ ↕

╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐ ╢ ≤─ ╩

∆╢↓≤⌐╟╡ ℮⁹ 

ה ⌐ ╢ 70dB  2 

 

 

3.2.4   

(1)  ─ ⌐ ╢ ─  

 3.2- 49 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  3.  

(1) ─  

 

(2) ─  

⁸ ⁸ ⁸  

 ┘∕─  

4.  

(1) ─  

 ⌐ ∆╢ 2 ⁸

≤∆╢⁹  3.2- 4  

(2) ─  

▪  

 

2. ─ ⌂  

(1) ─  

▪  

◄◖Ɽכ◒™∏╙↨⅝ ─⸗♬♃ꜞfi◓

─ ה  

▬  

₈ ┘ ─ ─ ₉ 7

63 ⌐ ≠ↄ  

 

(2 ─  

▪  

─ ─ ה  

▬  

₈ ₉⌐ ⇔√  

5.  

(1)  

1 ≤⇔⁸4 ─ ╩ ∆╢⁹ 

(2 ─  

▪  

─1 ≤∆╢⁹ 

 3.2- 50 ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  3.  

 ≤∆╢⁹ 

2. ─ ⌂  4.  

⅛╠ ∆╢ ⌐╟╢ ⌐≈™≡⁸

─ ⌐╟╢ ⌂ ╩ ℮⁹ 

≤∆╢⁹ 

5.  

(1)  

⅛╠─ ─ ⌐╟╢ │⁸ ─

─ ┘ ─ ╩

⇔≡ ∆╢⁹ 

(2) ─  

─ ─ ≤ ≤

─  

⅜ ⌐ ∆╢ ─ ┘ ≤∆

╢⁹ 
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 3.2- 4  
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 3.2- 51 ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ⅛╠─ ─ ⌐╟╢ ⌐≈™≡⁸

⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸

╩ ∫√ ⁸ ⅜ ⌂ ≢≢

⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛

╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─

↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

│⁸ ⌐⅔™≡ ≤─ ╩

∆╢↓≤⌐╟╡ ℮⁹ 

ה ─ 12 2

╩ ∆╢⁹ 

 

3.2.5   

(1)  ─ ⁸ ─ ⌐ ╢ ─ ╣─ ה ה ─  

 3.2- 52 ─ ⁸ ─ ⌐ ╢ ─ ╣─ ─  

─  

1. ∆╢  3.  

(1) ⁸∕─ ─ ─ ╣─ ⁸

╣─  

 ( )  

 

 

 

4.  

(1) ⁸∕─ ─ ─ ╣─ ⁸

╣─  

▪  

3 ⁸ ⁸ ⁸ ≤∆╢⁹  3.2- 5  

2. ─ ⌂  5.  

(1) ⁸∕─ ─ ─ ╣─ ⁸

╣─  

▪  

│⁸ ⌐ ╢ ⌐ ╘╠╣√

─ ≤∆╢⁹ 

│ ⌐ ╘╢ ≤∆╢⁹ 

(1) ⁸∕─ ─ ─ ╣─ ⁸

╣─  

▪  

1 ≤⇔⁸1 / ⁸ 12 ≤∆╢⁹ 

 3.2- 53 ─ ⁸ ─ ⌐ ╢ ─ ╣─ ─  

─   

1. ∆╢  (2)  

▪  

ה ⌐ ≠⅝⁸ ⁸ ─

─ ╩ ∆╢⁹ 

▬ Ᵽ♇◒◓ꜝ►fi♪  

ה ─ ╩ ∆╢⁹ 

(3) ─  

┘ ─ ─

 

 

─  

2. ─ ⌂  

⌐╟╢ ┼─ ─ ╩ ∆╢√

╘⁸ ⌐╟╢ ⌂ ⌐╟╡ ╩

℮⁹ 

(1)  

⌐╟╢ ⁸ ≤Ᵽ♇◒

◓ꜝ►fi♪ ╩ ™≡ ⌐╟∫≡⁸

╩ ∆╢⁹ 

ה  

0 0 1 1 / 0 1  

─ mg/l  

0 Ᵽ♇◒◓ꜝ►fi♪─ mg/l  

1 ─ mg/l  

0 Ᵽ♇◒◓ꜝ►fi♪─ 3/  

1 ─ 3/  

3.  

≤∆╢⁹ 

4.  

≤ ∂⁸ ─3 ≤∆╢⁹ 

5.  

⅜ ↕╣╢ ─ ≤∆╢⁹ 
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 3.2- 5  
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 3.2- 54 ─ ⁸ ─ ⌐ ╢ ─ ╣─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ⌐╟╢ ─ ╣┼─ ⌐≈™≡⁸

⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸ ╩

∫√ ⁸ ⅜ ⌂ ≢≢⅝╢

╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩

∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

ה ⁸ ─ │⁸ ─ ⌐⅔↑

╢ ≤⁸ ╛ ≤─ ╩

∆╢↓≤⌐╟╡ ℮⁹ 

ה ⌐ ╩ ⅎ⌂™↓≤⁸╕√⁸

╩ ⇔ↄ ↕∑⌂™↓≤⁹ 

 

 

(2)  ┘ ─ ⌐ ╢ ─ ╡─ ה ה ─  

 3.2- 55 ┘ ─ ⌐ ╢ ─ ╡─ ─  

─  

1. ∆╢  4.  

(1) ─ ⁸ ╣─  

( )  

 

(2) ─  

 

(3) ─  

 ⁸  

(1) ─ ⁸ ╣─  

▪  

⁸ 3 ≤∆╢⁹  3.2- 5  

─ ─ ⌂ ─  

(2) ─  

▪  

─ ⁸  

(3) ─  

▪  

─ Ⱳכꜞfi◓ ≤∆╢⁹ 

▬  

 ─ ⌂ ─  2  

2. ─ ⌂  

(1) ─ ⁸ ╣─  

▪  

⌐ ╢ ⌐ ╘╢  

⌐ ╘╢  

 (2) ─  

▪  

╡─ ─ ─ ה ≤

∆╢⁹ 

(3) ─  

▪  

 ⌐⅔↑╢ Ⱳכꜞfi◓

─ ה ≤∆╢⁹ 

▬  

 ─ ⌂ ╩ ™√

⁸ ╩ ∆╢⁹ 

5.  

(1) ─ ⁸ ╣─  

▪  

3 ╩ ≤⇔⁸1 ⌐≈⅝4 ─ ╩

℮⁹ 

( 2) ─  

▪  

─ 1 ≤∆╢⁹ 

(3) ─  

▪  

 ─ ⌂ ≤∆╢⁹ 

3.  

┘  
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 3.2- 56 ┘ ─ ⌐ ╢ ─ ╡─ ─  

─  

1. ∆╢  (2)  

▪  

1)  

ה ⌐╟╡ ∆╢⁹ 

ה ⌐ ⌂ │⁸ ⌐ ≠™≡

∆╢⁹ 

ה │ ─ ╩ ⇔≡ ∆

╢⁹ 

2)  

ה │ │ ⅛╠ ↕╣

╢ ≤⇔≡ ∆╢⁹ 

ה ⌐ ≠⅝ ─ ─

┘ ⌐╟╡ ╩ ∆╢⁹ 

▬ Ᵽ♇◒◓ꜝ►fi♪  

ה ╩ ∆╢⁹ 

(3) ─  

┘ ─ ─

 

 

2. ─ ⌂  

─ ⌐╟╢ ┼─ ─ ╩

∆╢√╘⁸ ⌐ ≠ↄ ─ ╩ ⇔√

℮ⅎ≢⁸ ┼─ ╩ ⌐╟╢

⌂ ⌐╟╡ ∆╢⁹ 

(1)  

⌐╟╢ ≤Ᵽ♇◒◓ꜝ►fi♪ ╩

™≡ ⌐╟∫≡⁸ ╩ ∆╢⁹ 

ה  

0 0 1 1 / 0 1  

─ mg/l  

0 Ᵽ♇◒◓ꜝ►fi♪─ mg/l  

1 ─ mg/l  

0 Ᵽ♇◒◓ꜝ►fi♪─ 3/  

1 ─ 3/  

3.  

 ≤∆╢⁹ 

4.  

≤ ∂⁸ ─3 ≤∆╢⁹ 

5.  

≢ ⅜ ≤⌂╢ ≤∆╢⁹ 

 3.2- 57 ┘ ─ ⌐ ╢ ─ ╡─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ⌐╟╢ ─ ╡┼─ ⌐≈™≡⁸

⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸

╩ ∫√ ⁸ ⅜ ⌂ ≢

≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛

╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

ה ─ ─ ╩ ≤⇔≡

╩ ∆╢⁹ 

 

(3)  ─ ⌐ ╢ ─ ╡─ ה ה ─  

 3.2- 58 ─ ⌐ ╢ ─ ╡─ ─  

─  

1. ∆╢  4.  

(1) ─ ⁸ ╣─  

( )  

 

(1) ─ ⁸ ╣─  

▪  

⁸ ─3 ≤∆╢⁹  3.2- 5  

2. ─ ⌂  5.  

(1) ─ ⁸ ╣─  

▪  

⌐ ╢ ⌐ ╘╢  

⌐ ╘╢  

(1) ─ ⁸ ╣─  

▪  

1 ≤⇔⁸1 / ⁸ 12 ≤∆╢⁹ 

3.  
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 3.2- 59 ─ ⌐ ╢ ─ ╡─ ─  

─  

1. ∆╢  (2)  

▪  

ה ⌐ ≠⅝⁸ ⁸ ─ ╩

∆╢⁹ 

▬ Ᵽ♇◒◓ꜝ►fi♪  

ה ─ ╩ ∆╢⁹ 

(3) ─  

┘ ─ ─  

 

2. ─ ⌂  

⌐╟╢ ┼─ ─ ╩ ∆╢√

╘⁸ ⌐╟╢ ⌂ ⌐╟╡ ╩

℮⁹ 

(1)  

─ ≤Ᵽ♇◒◓ꜝ►fi♪

╩ ™≡ ⌐╟∫≡⁸ ╩ ∆╢⁹ 

ה  

0 0 1 1 / 0 1  

─ mg/l  

0 Ᵽ♇◒◓ꜝ►fi♪─ mg/l  

1 ─ mg/l  

0 Ᵽ♇◒◓ꜝ►fi♪─ 3/  

1 ─ 3/  

3.  

≤∆╢⁹ 

4.  

≤ ∂⁸ ─3 ≤∆╢⁹ 

5.  

⅜ ↕╣╢ ─ ≤∆╢⁹ 

 3.2- 60 ─ ⌐ ╢ ─ ╡─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ─ ─ ╡┼─ ⌐≈™≡⁸ ⌐⅔

™≡ ⇔√ ╩ ╕ⅎ≡⁸ ╩ ∫

√ ⁸ ⅜ ⌂ ≢≢⅝╢ ╡

↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆

╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

ה ─ │⁸ ─ ⌐⅔↑╢

≤⁸ ╛ ≤─ ╩ ∆╢↓≤

⌐╟╡ ℮⁹ 

ה ⌐ ╩ ⅎ⌂™↓≤⁸╕√⁸

╩ ⇔ↄ ↕∑⌂™↓≤⁹ 

 

(4)  ─ ⁸ ─ ⌐ ╢ ─ ה ה ─  

 3.2- 61 ─ ⁸ ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  3.  

(1) ─ ⁸ ╣─  

27  

♄▬○◐◦fi  

 

 

4.  

(1) ─ ⁸ ╣─  

▪  

─3 ≤∆╢⁹  3.2- 5  2. ─ ⌂  

(1) ─ ⁸ ╣─  

▪  

27 ⌐ ╢ ⌐ ╘

╢  

♄▬○◐◦fi ♄▬○◐◦fi ⌐ ╘╢

 

⌐ ╘╢  

5.  

(1) ─ ⁸ ╣─  

▪  

1 ≤⇔⁸ 2 ⁸ ≤∆

╢⁹ 

│ ⁸ │ ≤∆╢⁹ 
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 3.2- 62 ─ ⁸ ─ ⌐ ╢ ─ ─  

─  

1. ∆╢  (2)  

▪  

⌐ ≠⅝⁸ ⁸ ─

╩ ∆╢⁹ 

▬ Ᵽ♇◒◓ꜝ►fi♪  

ה ╩ ∆╢⁹ 

(3) ─  

┘ ─ ─

 

─  

2. ─ ⌂  

⌐╟╢ ┼─ ─ ╩ ∆╢√

╘⁸ ⌐╟╢ ⌂ ⌐╟╡ ╩

℮⁹ 

(1)  

⌐╟╢ ≤Ᵽ♇◒◓ꜝ►fi♪

╩ ™≡ ⌐╟∫≡⁸ ╩ ∆

╢⁹ 

ה  

0 0 1 1 / 0 1  

─ mg/l  

0 Ᵽ♇◒◓ꜝ►fi♪─ mg/l  

1 ─ mg/l  

0 Ᵽ♇◒◓ꜝ►fi♪─ 3/  

1 ─ 3/  

3.  

 ≤∆╢⁹ 

4.  

≤ ∂⁸ ─3 ≤∆╢⁹ 

5.  

⅜ ↕╣╢ ─ ≤∆╢⁹ 

 3.2- 63 ─ ⁸ ─ ⌐ ╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  2. ⁸ ⁸ ─ ⌐╟╢ │ ≤─

⌐ ╢  

ה ⌐╟╢ ─ ⌐≈™≡⁸ ⌐

⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸ ╩

∫√ ⁸ ⅜ ⌂ ≢≢⅝╢

╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆

╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟

╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡

─↓≤╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩

╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │

↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

ה │⁸ ─ ⌐⅔↑╢ ≤

≤─ ╩ ∆╢↓≤⌐╟╡ ℮⁹╕√⁸

─ ╩ ↕∑⌂™↓≤╩ ∆╢⁹ 
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(5)  ─ ⌐ ╢ ─ ─ ה ה ─  

 3.2- 64 ─ ⌐ ╢ ─ ─ ─  

─  

1. ∆╢  4.  

(1) ─ ─ ה ─  

(2) ─ ─  

(3) ─  

 ─ ⁸♄▬○◐◦fi  

(4) ─  

 ─  

(1) ─ ─ ה ─  

 1 ⌐≈⅝ 1 ⁸ 1 ⁸

4 ─Ⱳכꜞfi◓ ≤∆╢⁹ │

∆╢⁹ 

(2) ─ ─  

─ ≤∆╢⁹ 

( 3) ─  

1 ⌐≈⅝ ⁸ ≤⇔⁸

4 ≤∆╢⁹ 

( 4) ─  

1 ⌐≈⅝1 ⁸ 2 ≤∆╢⁹ 

2. ─ ⌂  

(1) ─ ─ ה ─  

▪  

⌐⅔™≡ ∆╢Ⱳכꜞfi

◓ ┘ ─ ה ≤∆

╢⁹ 

(2) ─ ─  

 ─ ┘ ≤∆╢⁹ 

( 3) ─  

 ⌐ ╢ ⌐ ╘╠╣√ ─

≤∆╢⁹ 

( 4) ─  

 ⌐ ╘╠╣√ ─ ≤∆╢⁹ 

5.  

(1) ─ ─ ה ─  

ה  ╩ ╗ ≤∆╢⁹ 

(2) ─ ─  

─ ⌂ ≤∆╢⁹ 

( 3) ─  

2 ⁸ ≤∆╢⁹ 

3.  

(1) ─ ─ ה ─  

 ≤∆╢⁹ 

(2) ─ ─  

┘ ≤∆╢⁹ 

( 3) ─  

≤∆╢⁹ 

( 4) ─  

≤∆╢⁹ 

 3.2- 65 ─ ⌐ ╢ ─ ─ ─  

─  

1. ∆╢  4.  

─  ─ ⁸ ─Ⱳכꜞfi◓ ≤∆

╢⁹ ⌂ │ ∆╢⁹ 2. ─ ⌂  

─ ⌐ ∆╢ │ ─ ╙⇔ↄ

│  

5.  

─ ⅜ ⌐⌂╢ ≤∆╢⁹ 

3.  

 ≤∆╢⁹ 

 3.2- 66 ─ ⌐ ╢ ─ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  

ה ─ ⌐ ℮ ⌐≈™≡⁸ ⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸ ╩ ∫√ ⁸

⅜ ⌂ ≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ─ ╩

⇔ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─↓≤

╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩ ╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │ ↕╣≡™

╢⅛≥℮⅛╩ ∆╢⁹ 
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3.2.6   

(1)  ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ⌂ ┘

∆═⅝ ─ ה ה ─  

 3.2- 67 ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ⌂

┘ ∆═⅝ ─ ─  

─  

1. ∆╢  3.  

ה ⁸ ⁸ ⌂ ⌐ ╢ ─  

ה ⌂ ─ ⁸ ─ ┘ ─  

ה ∆═⅝ ─ ┘⌐ ⅜ ↕

╣╢ ≢№╢ ─ ─ ─ ┘

─  

⁸ ⁸ ה ⁸ ─ │

 3.2- 6⌐ ∆ 250 ─ ≤

∆╢⁹ │ ╩ ∆↓≤⅜

≢⅝╢ ╩ ⇔≡ ℮⁹ 

╕√⁸ ┘ │ ┼─ ╩ ╕ⅎ≡

╩ ≤∆╢⁹ 2. ─ ⌂  

▪  

┘∕─ ─ ⌐ ╢

─ ה  

▬  

ᵑ╒ ⱨ▫כꜟ♪◘▬fi╩ ╗ ⁸

╒ ♩ꜝ♇ⱪ⌐╟╢ ⁸ ⁸◖►⸗ꜞ

╩ ≤⇔√  

ᵒ ꜝ▬fi☿fi◘☻⁸ ⁸ ⁸ⱨ◒

꜡► ╩ ≤⇔√  

ᵓ ⁸ ⅜ ↕╣√ ⌐

 

ᵔ ה ⌐╟╢ ╩ ╗  

ᵕ fi▫♥כ▫Ⱨfi◓⁸ⱦכ▫►☻

◓ ╩ ╗ ⁸ꜝ ▬♩♩ꜝ♇ⱪ⁸ⱬ▬♩♩ꜝ♇ⱪ⁸ⱱ

♃ꜟ ╩ ≤⇔√  

ᵖ ⁸♃⸗ ⌐╟╢  

ᵗ ╢╟⌐♩♇ⱠכⱣכ◘ ⁸♃⸗

⌐╟╢  

ᵘ ⌂ ┘ ∆═⅝  

⌐⁸ ─ ╛ ⌐ ↕╣╢ ⌂

┘ ∆═⅝ ╩ ⇔√ │⁸

┘ ⁸ ╩ ⇔⁸ ╩

℮⁹ 

ה ⌐ ↕╣≡™╢  

ה ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢

⌐ ↕╣≡™╢  

ה ꜠♇♪ꜞ☻♩─  

─√⅜™⌐◒♇Ⱪ♃כ♦♪♇꜠ה  

4.  

╒ה ♩ꜝ♇ⱪ ⁸ (6 )  

1 ⌐≈⅝⁸☻◑ ⁸ ⁸

╩ ≤∆╢⁹      

ה ꜝ▬fi☿fi◘☻ ♩כꜟ1 ⁸ 6

⁸ ⌐ ∂≡ ∆╢⁹  3.2- 7  

ה  5  3.2- 8 1 2  

ה ꜝ▬♩♩ꜝ♇ⱪ⁸ⱬ▬♩♩ꜝ♇ⱪ 6

⁸ ⌐ ∂≡ ∆╢⁹  

ה ⁸♃⸗ ⁸ כ◌♇ꜛ◦ ⌐╟╢

 3 (  3.2- 6)  

ה ⅔╟┘ 3

(  3.2- 6)  

5.  

▪  

 ─ ⌐╟╢⁹ 

▬  

╒ה 4 ⁸ ⁸ ⁸  

ה  5 ⁸ ⁸ ⁸

⁸  

ה 2 ╗1.5 ≤⇔⁸1 ─

(1 )⁸ (1 )⁸ 1 ⁸

( 2 )⁸ 1 ─ ⌐ 6 ⁸

1 №√╡3 / ≤∆╢⁹ 

ה ה 4 ⁸ ⁸ ⁸  

ה 3 ⁸ ⁸ ⱬ▬♩♩ꜝ♇ⱪ⁸ꜝ▬

♩♩ꜝ♇ⱪ│ ≤∆╢⁹ 

ה 3 ⁸ ⁸  

ה 3 ⁸ ⁸  
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 3.2- 6 ┘ 

     ⁸  
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 3.2- 7 ꜝ▬fi☿fi◘☻ꜟכ♩ 
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 3.2- 8(1)   

       ( )  
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 3.2- 8(2)   
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 3.2- 68 ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ⌂

┘ ∆═⅝ ─ ─  

─  

1. ∆╢  (2)  

▪ ─ ─  

ה ─ ╩ ∆╢⁹ 

▬ ⌂ ┘ ∆═⅝ ─ ─  

ה ╩ ∆╢⁹ 

(3) ─  

▪ ⌂ ┘ ∆═⅝ ⌐ ╓∆ ─

 

⌂ ┘ ∆═⅝ ↔≤─ ≤

∆╢⁹ 

 

2. 3 ─ ┘ ─ ⌐╟╢  

─ ⌂ ┘ ∆═⅝ ⌐≈™≡⁸

┼─ ─ ╩ ╕ⅎ√ ─ │

⌐╟╡ ℮⁹ 

(1)  

▪ ⌂ ┘ ∆═⅝ ⌐ ╓∆ ─

 

─ ╡⁸ ─ ╣─ ╟╡⁸ ⌐ ∆

╢ ⌂ ⌐ ╓∆ ─ ╛

╩ ⌐ ∆╢⁹ 

(2)  

▪ ─ ─  

ה ─ ╡⁸ ─ ╣─ ╩ ∆╢⁹ 

▬ ⌂ ┘ ∆═⅝ ─ ─  

ה ╩ ∆╢⁹ 

(3) ─  

▪ ⌂ ┘ ∆═⅝ ⌐ ╓∆ ─

 

⌂ ┘ ∆═⅝ ↔≤─ ≤

∆╢⁹ 

⌂ ┘ ∆═⅝ ─ ─  

ה ─ ⌐╟╢ ─ ⌐ ℮  

ה ⌐ ℮ ⌐╟╢  

ה ─ ┘ ─ ⌐╟╢  

2. ─ ⌂  

2.1 ─ ⌐╟╢ ─ ⌐ ℮  

 ─ ⌂ ┘ ∆═⅝ ⌐≈™≡⁸

─ ─ ╩ ╕ⅎ√ ─ │ ⌐

╟╡ ℮⁹ 

(1)  

▪ ⌂ ┘ ∆═⅝ ─ ─  

─ ≤ ⌂ ─ ┘ ∆═⅝

─ ⅛╠⁸ ⅜ ה ∆╢

┘⌐∕─ ╩ ∆╢⁹ 

▬ ⌂ ┘ ∆═⅝ ⌐ ╓∆ ─  

─ ⅜ ⌂ ┘ ∆═⅝ ⌐ ╓

∆ ─ ╩ ╛ ╩ ⌐ ∆

╢⁹ 

(2)  

▪ ─  

ה ⌐ ≠⅝ ─ ╩ ∆╢⁹ 

▬ ⌂ ┘ ∆═⅝ ─  

ה ╩ ∆╢⁹ 

(3) ─  

▪ ⌂ ┘ ∆═⅝ ─ ─  

─ ≤ ⌂ ┘ ∆═⅝ ─

─ ⌡ ╦∑ ≤∆╢⁹ 

▬ ⌂ ┘ ∆═⅝ ⌐ ╓∆ ─

 

⌂ ┘ ∆═⅝ ↔≤─ ≤∆

╢⁹ 

 

2.2 ─ ⌐╟╢  

─ ⌂ ┘ ∆═⅝ ⌐≈™≡⁸

┼─ ─ ╩ ╕ⅎ√ ─ │

⌐╟╡ ℮⁹ 

(1)  

▪ ⌂ ┘ ∆═⅝ ⌐ ╓∆ ─

 

─ ─ ╟╡⁸ ∆╢ ⌂

⌐ ╓∆ ─ ╛ ╩ ⌐ ∆

╢⁹ 

3.  

┘∕─ 250 ─ ┘⌐

 

4.  

(1)  

⁸ ─  

(2)  

⌐╟╢ ⅜ ↕╣╢  

⅜ ↕╣╢  

 

 3.2- 69 ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ⌂

┘ ∆═⅝ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  

ה ─ ⌐ ℮ ⌐≈™≡⁸ ⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸ ╩ ∫√ ⁸

⅜ ⌂ ≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─↓≤

╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩ ╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │ ↕╣≡™

╢⅛≥℮⅛╩ ∆╢⁹ 
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3.2.7   

(1)  ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ⌂ ┘

─ ה ה ─  

 3.2- 70 ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ⌂

┘ ─ ─  

─  

1. ∆╢  3.  

ה ∕─ ⌂ ⌐ ╢ ┘ ─     

 

ה ─ ⌂ ┘ ─ ⁸ ─ ┘

─  

│  3.2- 6⌐ ∆

250 ─ ≤∆╢⁹ 

4.  

ה  

ה  

ה ─ ╩ ∆╢15 20

 

2. ─ ⌂  

▪  

┘∕─ ─ ⌐ ╢

─ ה  

▬  

ה  

ה  

ה ♩כꜝ♪◖  

ה ⌂ ┘  

┘ ⌐⁸ ─ ╛ ⌐

↕╣╢ ┘ ╩ ⇔√ │⁸

┘ ⁸ ╩ ⇔⁸ ╩

℮⁹ 

ה ⌐ ↕╣≡™╢  

ה ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢

⌐ ↕╣≡™╢  

ה ꜠♇♪ꜞ☻♩─  

─√⅜™⌐◒♇Ⱪ♃כ♦♪♇꜠ה   

5.  

▪  

 ─ ⌐╟╢⁹ 

▬  

ה 4 ⁸ ⁸ ⁸ 1  4  

ה 1 1  

ה 1 1  

 3.2- 71 ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ⌂

┘ ─ ─  

─  

1. ∆╢  (2)  

▪ ─  

ה ⌐ ≠⅝ ─ ╩ ∆╢⁹ 

▬ ⌂ ┘ ─  

ה ╩ ∆╢⁹ 

(3) ─  

▪ ⌂ ┘ ─ ─  

─ ≤ ⌂ ┘ ─ ─

⌡ ╦∑ ≤∆╢⁹ 

▬ ⌂ ┘ ⌐ ╓∆ ─  

⌂ ↔≤─ ≤∆╢⁹ 

⌂ ┘ ─ ─  

ה ─ ⌐╟╢ ─ ⌐ ℮  

2. ─ ⌂  

─ ⌂ ┘ ⌐≈™≡⁸ ─

─ ╩ ╕ⅎ√ ─ │ ⌐╟╡ ℮⁹ 

( 1)  

▪ ⌂ ┘ ─ ─  

─ ≤ ⌂ ┘ ─ ⅛

╠⁸ ⅜ ה ∆╢ ┘⌐∕─ ╩

∆╢⁹ 

▬ ⌂ ┘ ⌐ ╓∆ ─  

─ ⅜ ⌂ ┘ ⌐ ╓∆ ─

╩ ╛ ╩ ⌐ ∆╢⁹ 

3.  

┘∕─ 250 ─  

4.  

─  
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 3.2- 72 ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ⌂

─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  

ה ─ ⌐ ℮ ⌐≈™≡⁸ ⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸ ╩ ∫√ ⁸

⅜ ⌂ ≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─↓≤

╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩ ╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │ ↕╣≡™

╢⅛≥℮⅛╩ ∆╢⁹ 

 

3.2.8   

(1)  ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ╩ ≠↑╢

─ ה ה ─  

 3.2- 73 ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ╩

≠↑╢ ─ ─  

─  

1. ∆╢  3. ה  

ה ∕─ ─ ⌐ ╢  

ה ─ ─ ⁸ ─ ≤─ │

╙⇔ↄ│  

⁸ ≤ ≤∆╢⁹ 

4.  

⁸ ≤ ≤∆╢⁹ 

2. ─ ⌂  

∕─ ─ ┘ ⌐╟╢ ─

┘⌐ ─ ┘  

 3.2- 74 ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ╩

≠↑╢ ─ ─  

─  

1. ─ ⌂  3.  

⌐≈™≡⁸ ⁸ ה │ ה

─ ─ ╩ ╕ⅎ√ ─ │

 

∕─ ─ ─ ⅔╟┘ ─

╩ ╕ⅎ≡⁸ ⌐ ╢ ╩ ⌐

≢⅝╢ ≤∆╢⁹ 

2.  

┘ 250 ─  

 3.2- 75 ┘ ─ ⁸ ─ ⁸ ─ ≡⌐ ╢ ╩

≠↑╢ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  

ה ─ ⌐ ℮ ⌐≈™≡⁸ ⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸ ╩ ∫√ ⁸

⅜ ⌂ ≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─↓≤

╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩ ╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │ ↕╣≡™

╢⅛≥℮⅛╩ ∆╢⁹ 
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3.2.9   

(1)  ─ ─ ┘ ─ ⌐ ╢ ⌂ ┘ ┘⌐ ⌂

─ ה ה ─  

 3.2- 76 ─ ─ ┘ ─ ⌐ ╢ ⌂ ┘

┘⌐ ⌂ ─ ─  

─  

1. ∆╢  (2) ─  

▪  

 ⁸ ⁸ Ɽfiⱨ꜠♇♩ ⅛╠

≤⇔≡─ ⁸ ⁸ ⁸ ⁸ ╩

∆╢⁹ 

(3) ⌂ ─  

▪  

 ₈ ⌂ ─ ₉─ ⌐⅔™≡ ↕

╣√ ⌂ ╟╡ ╩ ℮⁹ 

(1) ⌂ ─  

(2) ─  

(3) ⌂ ─  

2. ─ ⌂  

(1) ⌂ ─  

▪  

 3 ⌐⅔™≡ ↕╣√ ⌐

⅔↑╢ ─ ⅜ ╕╢ ╩ ≤∆╢⁹ 

▬  

 ⌐⅔™≡ ↕╣√ ⅛╠

⅜ ⅛ ⅛⁸∕─ ⅎ ╩ ∆

╢⁹ ≢⅝√ ╩ ⌂ ≤⇔≡ ™⁸

∕─ ╩ ∆╢⁹ 

3. ה  

3.2- 9⌐ ∆⁸ ⅛╠ 5 ─

─ ─ ╩ ⇔⁸ ⌂ ╩ ∆╢⁹ 

4.  

⌐⅛↑≡⁸ ⌂2 ⁸ ≤∆╢⁹ 

 3.2- 77 ─ ─ ┘ ─ ⌐ ╢ ⌂ ┘

┘⌐ ⌂ ─ ─  

─  

1. ∆╢  3.  

(1) ⌂ ┘ ─ ─  

(2) ⌂ ⌐≈™≡─ ─  

│ 3.2- 9⌐ ∆ ≤ ≤∆╢⁹ 

4.  

2. ─ ⌂  (1) ⌂ ┘ ⌐≈™≡─ ─

─  

≤∆╢⁹ 

(2) ⌂ ⌐≈™≡─ ─  

─ ≤∆╢⁹ 

(1) ⌂ ┘ ⌐≈™≡─ ─

─  

 ≤ ╡╟⌐▬꜠כⱣכ○─ ℮⁹ 

(2) ⌂ ⌐≈™≡─ ─  

 ┘ⱨ◊♩⸗fi♃כ☺ꜙ⌐╟╡

─ ─ ╩ ⌐ ∆╢

⅜ ⇔≡™⌂™ │⁸ ה ⌐

≠⅝⸗♦ꜟ ⌂ ╩ ⇔≡⸗fi♃כ☺ꜙ╩

∆╢⁹⁹ 

 3.2- 78 ─ ─ ┘ ─ ⌐ ╢ ⌂ ┘

┘⌐ ⌂ ─ ─  

─  

1. ⌂ ─ ה ⌐ ╢  

ה ─ ⌐ ℮ ⌐≈™≡⁸ ⌐⅔™≡ ⇔√ ╩ ╕ⅎ≡⁸ ╩ ∫√ ⁸

⅜ ⌂ ≢≢⅝╢ ╡ ↕╣⁸ │ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

ה ⌐│⁸ ─ ─ ─ ⌐╟╡⁸ ≤⇔≡ ⌂ ≢≢⅝╢ ╡─↓≤

╩⇔≡™╢⅛≥℮⅛─ ╩ ⇔⁸↓╣╠╩ ╕ⅎ√ ─ ⁸ ⅜ ↕╣⁸ │ ↕╣≡™

╢⅛≥℮⅛╩ ∆╢⁹ 
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3.2- 9  


