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1- 1- 1    

1.  

( )( ₈ ₉≤™℮⁹)│⁸ ┘

⅜ ∆╢ ⁸◗ⱶ ┘ (◗ⱶ )⁸

ⱳfiⱪ ⁸♄ⱶ ⁸♩fiⱠꜟ ה ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸♄

ⱶ ⁸ ⁸ ⁸ ┘∕─ ↓╣⌐ ∆

╢ ⌐ ╢ ( ₈ ₉≤™℮⁹)⌐ ╢ ( ₈

₉≤™℮⁹) ┘ ─ ⌐≈™≡⁸ ⌂ ┘ ╩ ╢≤≤╙⌐⁸∕

─ ⌂ ╩ ╘⁸╙∫≡ ─ ⌂ ─ ╩ ╢√╘─╙─≢№╢⁹ 

2. ─  

│⁸ ─ ⌐№√∫≡⁸₈

( ₈ ₉≤™℮⁹)₉⌐ ∫√ ה ─╙≤≢⁸ 18 ⌐

╘╢ ─ ─ ⌐ ≠ↄ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │↓╣╠ ⁸ ( ⁸ )⌐№√∫≡│⁸

┘ ( 4 6  216 )( ₈ ₉≤™℮⁹) 101 ─3 ┘4⌐

≠ↄ╙─≢№╢↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3.  

⁸ ┘ ⌐ ↕╣√ │⁸↓─ ⌐

∆╢⁹ 

4. ─  

⁸ ⁸ ─ ⌐ ⅜№╢ ⁸ │ ⅛╠─

╖ ╡≤ ⌐ ⅛╣√ ⅜ ∆╢ ⁸ │⁸ ⌐ ⇔≡ ╩

↑⌂↑╣┌⌂╠⌂™⁹ 

5. SI  

│⁸SI ╩ ∆╢╙─≤∆╢⁹SI ⌐≈™≡│⁸SI ≤ SI ⅜

↕╣≡™╢ │(  ) ╩ SI ≤∆╢⁹ 

 

1- 1- 2 ─  

1.  

≢ ↕╣≡™╢ ≤│⁸ ⁸ ⁸ ╩ ⇔≡™

℮⁹ 
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2.  

≢ ↕╣≡™╢ ≤│⁸ ╩ ⇔⁸ ⌐⁸ ⌐ ∆

╢ ⁸ │ ┘ ─ ─℮∟ ⌂╙── ⁸ ┘ ─

⁸ │ ╡─ ⅜№╢≤ ╘╢ ⌐⅔↑╢ ( (

5  16 29 ─3 1 )⌐ ∆╢ ╩™℮⁹)⌐ ∆╢

╩ ℮ ╩™℮⁹╕√⁸ ┘ ─ ┘⌐ ─≤╡╕≤╘╩

℮ ╩™℮⁹ 

3.  

≢ ↕╣≡™╢ ≤│ ╩ ⇔⁸ ⌐⁸ ⌐

∆╢ ⁸ │ ( ⌂╙─ ┘ ⌂╙─╩ ↄ)─ ⁸ ─√╘─

( ⌂╙─╩ ↄ)─ ┘ │ ⅜ ⇔√ ─ ╩ ™⁸╕√⁸

⌐ ≠ↄ ─ ⁸ ⁸ ⁸ ─ │ ─ ( ─╙─

⌐ ↕∑ ╩ ∆╢↓≤╩ ╗)≢ ⌂╙── ⁸ ─ ( ⌂

╙─╩ ↄ)⁸ ─ ( ⌂╙─╩ ↄ)⁸ │ ╡─ ⅜№╢≤

╘╢ ⌐⅔↑╢ ┼─ ╩ ℮ ╩™℮⁹╕√⁸ ─ ┘⌐

┘ ─≤╡╕≤╘╩ ℮ ╩™℮⁹ 

4.  

≢ ↕╣≡™╢ ≤│⁸ ╩ ⇔⁸ ⌐ ⌐ ∆╢

⁸ │ ≢ ⌂╙── ⁸ ─√╘─ ≢ ⌂╙──

┘ │ ⅜ ⇔√ ─℮∟ ⌂╙── ╩ ™⁸╕√⁸ ⌐ ≠

ↄ ─ ⁸ ⁸ ─ ( ⌂╙─│ ↄ⁹)╩ ℮ ╩™℮⁹ 

⌂⅔⁸ ─ ⁸ │ ╡─ ⅜№╢≤ ╘╢ ⌐⅔™≡⁸

┼─ ╩ ℮≤≤╙⌐⁸ ─≤╡╕≤╘╩ ℮ ╩™℮⁹ 

5.  

≤│⁸ ┘ ╩™℮⁹ 

6.  

≤│⁸ ⁸ ⁸ ⁸ ┘ ⌐ ∆╢

╩™℮⁹ 

7.  

≤│⁸ ⌐ ∆╢ ≤ ↔≤⌐ ↕╣╢ ╩

⇔≡™℮⁹ 

8.  

≤│⁸ ─ ⁸ ─ ⁸ ⁸ →─ ⁸

╩ ∆╢ ≢ ⌂ ⁸ ╩ ⇔√╙──℮∟⁸№╠⅛∂╘

⌂ ╩ ╡ ╖ ⇔√╙─╩™℮⁹ 

9.  

≤│⁸ ╩ ⇔⁸ ─ ⌐ ∆╢ │ ⌐ ─

╩ ╘╢ ╩™℮⁹ 
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⌂⅔⁸ ⌐ ≠⅝ ⅜ ⌐ ⇔√ ┘ ⅜ ⇔

⅜ ⇔√ │⁸ ⌐ ╕╣╢⁹ 

10.  

≤│⁸ ⌐ ─ ≤⇔≡⁸ ⌐ ↕╣≡™╢ ╩™℮⁹ 

11.  

≤│⁸ ─ ⌐ ∆╢ ⌐ ⇔≡ ⅜ ─ ╩

∆╢√╘─ ╩™℮⁹ 

12.  

≤│⁸ ⌐ ⅜ ⇔√ ⌐ ∆╢ ⌐ ⇔≡

⅜ ∆╢ ╩™℮⁹ 

13.  

≤│⁸ ⌐ ⇔≡ ⅜ ⇔√ ⁸ ⅛╠ │ ↕╣√

┘ ⁸ ⁸3 ♃כ♦ ╩™℮⁹ 

⌂⅔⁸ ⌐ ≠⅝ ⅜ ⌐ ⇔√ ┘ ⅜ ⇔⁸

⅜ ⌐╟╡ ⇔√ ╩ ╗╙─≤∆╢⁹ 

14.  

≤│⁸ ⌐ ≠⅝⁸ ⅜ ╩ ⌐∆╢√╘⌐ ∆╢ ╩

™℮⁹ 

15.  

≤│⁸ ⌐ ≠⅝⁸ ⅜ ∆╢ ⌐ ╢ ⁸ ⁸ ─

╩™℮⁹ 

16.  

≤│⁸ ⌐ ≠⅝⁸ ⅜ ∆╢ ┘ ≤⌂╢ ╩

™℮⁹ 

17.  

≤│⁸ ⌐ ∆╢ ⁸ ⁸ ⁸ ⁸

⁸ ┘ ╩™℮⁹ 

⌂⅔⁸ │⁸₈ ( )₉ ┘₈ ─

 ₉⌐ ≠⅝ ∆╢╙─≤∆╢⁹ 

18.  

≤│⁸ ╩ ╕ⅎ≡ ↕╣╢ ─℮∟⁸ ─ ⁸ ⁸ ⁸

─√╘⌐ ⌂ ≡─ ─ ה ∑⁸ ה ─ ⁸ ה ₁

─ ⁸ ⌐≈™≡⁸ ─ ⌐ ≠⅝⁸ ⌐ ⇔√ ⁸

─ ⁸ ה ⁸ ╕╡⁸ ◦☻♥ⱶ ─ ┘ ≢ ⇔√

╩ ∆ ≤⇔≡ ↕╣√╙──℮∟⁸ ⌐ ╡ ╩ ⌐ ⇔

√╙─╩™℮⁹ 

⌂⅔⁸ │⁸₈ ( )₉ ┘₈ ─  

₉⌐ ≠⅝ ∆╢╙─≤∆╢⁹ 
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19.  

≤│⁸ ⌐ ∆╢ ⁸ ┘ ╩ ⇔√ ╩™℮⁹ 

20.  

≤│⁸ ─ ╘⌐ ≠⅝⁸ ⅜ ⌐ ⇔⁸ ─ ⌂

⌐≈™≡ ⌐╟╡ ⇔⁸ ↕∑╢↓≤╩™℮⁹ 

21.  

≤│⁸ ≢ ⇔√ ⌐≈™≡⁸ ⇔ↄ│ │ ⅜

⌐╟╡ ∆╢↓≤╩™℮⁹ 

22.  

≤│⁸ ⅜ ⌐ ∆ ⌐ ⇔ ╩ ⇔√ ≤⌂╢

⁸ ┘ ╩ ╗ ╩™℮⁹ 

─ ≤│⁸ ⇔ↄ│ ≤ ⅜ ⌐╟╡⁸ ─ ⅝⌂

╡⌐╟╢ ─ ╩ ∆╢√╘⁸ ≤─ ⁸ ─ ⅛╠─

─ ≢ ℮ ≢№╢⁹ 

23.  

≤│⁸ ⌐╟╡ ─ ⌐≈™≡⁸ │ ≤ ⅜

─ ≢ ⇔⁸ ╩ ╢↓≤╩™℮⁹ 

24.  

≤│⁸ ⅜ ⌐ ⇔⁸ │ ⅜ ⌐ ⇔ ⌐ ╦╢

│∕─ ─ ╩ ⇔⁸ ⇔ ∆↓≤╩™℮⁹ 

25.  

≤│⁸ ⅜ ⌐ ⇔⁸ │ ⅜ │ ⌐ ⇔ ⌐

╦╢ │∕─ ─ ╩ ⇔⁸ ∆╢↓≤╩™℮⁹ 

26.  

≤│⁸ ⅜ ⌐ ⇔⁸ ─ │ ⌐≈™≡⁸ ⌐╟╡ ╠∑

╢↓≤╩™℮⁹ 

27.  

≤│⁸ │ ≤ │ ─ ≢⁸ ─ ⌐ ∆╢

⌐≈™≡⁸ ⌐╟╡ ™⌐ ╠∑╢↓≤╩™℮⁹ 

28.  

≤│⁸ ≤ │ ─ ≢⁸ 18 ⌐ ⇔⌂™

│ ≢ ∆═⅝ ⌐≈™≡⁸ ⁸ⱨ□◒◦Ⱶꜞ⁸ ⱷכꜟ⌂≥⌐╟╡ ™⌐

╠∑╢↓≤╩™℮⁹ 

⌂⅔⁸ ⌐╟╢ ─ │ ≤∆╢⁹ 

29.  

≤│⁸ ⅜ ⌐ ⌐ ╩ ╘╢↓≤╩™℮⁹ 

30.  

≤│⁸ ╩ ∆╢↓≤╩™℮⁹ 
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⌐№√∫≡│⁸₈○fiꜝ▬fi ₉⌐ ≠⅝⁸ ⁸ ⅜ ⇔√

≡⌐fiꜝ▬fi○┼כⱣכ◘ ╩ ℮╙─≤∆╢⁹ 

⌂⅔⁸○fiꜝ▬fi⌐╟╢ ⅜ ⌂ │⁸ ≤ ─ ⁸ ⌐ ⇔

≡ ∆╢╙─≤∆╢⁹ 

31. ◦☻♥ⱶ 

◦☻♥ⱶ≤│⁸ ┘ ─ ─ ╩ ⌐ ה ∆╢↓≤

⌐╟╡ ╩ ∆╢◦☻♥ⱶ─↓≤╩™℮⁹ 

⌂⅔⁸ ◦☻♥ⱶ╩ ™≡ ┘ ╩ ∫√ ⌐≈™≡│⁸ ⌐

⇔≡ ⇔⌂™╙─≤∆╢⁹ 

32.  

≤│⁸ ∑ ─ ╩™™⁸ ◦☻♥ⱶ╩ ™≡ ↕╣⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⅜ ╦╣√╙─╩ ≤∆╢⁹√∞⇔⁸╛╗╩ ∏⁸

◦☻♥ⱶ╩ ™⌂™ │⁸ ╩ ⇔⁸ ╕√│ ╩ ╗

⇔√╙─╙ ≤∆╢⁹ 

√∞⇔⁸ ◦☻♥ⱶ╩ ™≡ ↕╣⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⅜

╦╣√ ⌐≈™≡│⁸ │ ⅜⌂ↄ≡╙ ≤∆╢⁹ 

33.  

≤│⁸ ┘ ⁸╕√⁸ ─ ≤⇔≡ ─

┘ ≢⅝⌂™ ─ ⁸ ⁸ ⁸ ─

╩ ⌐ ≠⅝ ⇔√╙─╩™℮⁹ 

⌂⅔⁸♦☺♃ꜟ ─ ╩ ℮ │⁸₈♦☺♃ꜟ ─

⌐≈™≡─ ⌐≈™≡₉ 5 3 15 ↑ 6 ⌐

≠⅝ ⇔⌂↑╣┌⌂╠⌂™⁹ 

34.  

≤│⁸ ⁸ ∑ ⁸ ⁸ ─

─ ⁸ ┘ ∑ ⌐ ⇔≡ ↕╣╢ ─ ╩™℮⁹ 

35.  

≤│⁸ ┘ ╩™℮⁹ 

36.  

≤│⁸ 9 5 ─ ╘⌐╟╡ ╩ ⇔≡ ⅛╠

┼⁸ │ ┼ ↕╣╢ ╩™℮⁹ 

37.  

≤│⁸ ⌐ ∫≡ ─ ╩ ⇔√ ╩™℮⁹

│⁸ ─ ╩≤╡╕≤╘√ ≤ ─ ╩

≤╡╕≤╘√ ╩™℮⁹ 

38.  

≤│⁸ ⌐╟∫≡ ⌐ ∆╢ ≤⌂╢  ℮⁹™╩♃כ♦

39.  

≤│⁸ ⁸ ⁸ ⁸ ┘ ╩™℮⁹ 
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⌂⅔⁸ │⁸₈ ─ ⌐≈™≡₉ ₈

₉ ⌐ ≠⅝ ╩ ⇔⁸ ┘ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

40.  

≤│⁸ ⌐ ↕╣√ ⌐≈™≡⁸ ⁸ │ ⅜

⇔ↄ│ ⌐╟╡⁸∕─ ⌐≈™≡ ≤─ ╩ ⅛╘╢↓≤╩™℮⁹ 

41.  

≤│⁸ ⌐ ↕╣√ ⌐≈™≡⁸ ⅜ ⌐╟╡⁸∕─ ⌐≈™

≡ ≤─ ╩ ⅛╘╢↓≤╩™℮⁹ 

42.  

≤│⁸ ⌐ ↕╣√ ⌐⅔™≡⁸ ⅜ ⌐╟╡⁸

⁸ ⁸ ⁸ ╩ ∆╢↓≤╩™℮⁹ 

43.  

≤│⁸ ( 18 3 31

)⌐ ≠⅝ ℮╙─╩™™⁸ ─ ™╩ ℮╙─≢│⌂™⁹ 

44.  

≤│⁸ ⅜ 32 ⁸ 38 ⁸ 39 ⌐ ≠™≡ ─

╩ ℮↓≤╩™℮⁹ 

45.  

≤│⁸ 32 2 ─ ⌐ ≠⅝⁸ ╩ ℮√╘⌐ ⅜

╘√ ╩™℮⁹ 

46. ─  

─ ≤│⁸ ≢ ∆╢ │ ⌐ ⅜⌂™ ⁸

⅜ ∆╢ ─ ╩ √ │⁸ ─ ⇔√ ╩™℮⁹ 

⌂⅔⁸ ⌐⅔™≡ ╩ ⅛╘╢√╘⌐ ≤⌂╢ │⁸ ─ ≤∆

╢⁹ 

47.  

≤│⁸ ⌐ ⇔√ ╩ ∆╢√╘⌐ ∆╢ ┘ ↑ ╩

╘√ ⅛╠ ╕≢─ ╩™℮⁹ 

48.  

≤│⁸ ─ │ ⌐⅔™≡ ∆╢ ╩™℮⁹ 

49.  

≤│⁸ ─ ─ ─√╘─ ( ─

│ ╩™℮⁹)⁸ ⌐⅔↑╢ │ ╩ ╗ ⌐⅔↑╢

─™∏╣⅛⌐ ∆╢↓≤╩™℮⁹ 

50.  

≤│⁸ ⅛╠ ╕√│ ─ ╕≢─ ╩™℮⁹ 

51.  

≤│⁸ ┘ ⁸ │∕╣╠─ ╩™℮⁹ 



1     

-  7 -  

 

52.  

≤│⁸ ⌐ ∫≡⁸ ╩ ∆╢√╘─ ╩™℮⁹ 

53.  

≤│⁸ ─ ≢№∫≡⁸ ─ ┘ ⌐ ≤↕╣╢╙─╩™℮⁹ 

54.  

≤│⁸ ⁸∕─ ≢ ╘╢ │ ─ ╩™℮⁹ 

55.  

≤│⁸ ╩ ∆╢ ┘ ─ ⌐ ⌂ ┘⌐ ≢ ⌐

↕╣╢ ╩™℮⁹ 

56.SI 

SI ≤│⁸ ╩™℮⁹ 

57.  

≤│⁸ ─ ⌐╟╡ ⌐⅔™≡ ⌐ ∂√╙─≢⁸∕─ │

⌐ ∆╢⁹ 

58.JIS  

JIS ≤│⁸ ╩™℮⁹ 

╕√⁸ ─ JIS │⁸JIS ─ (SI) ( ₈ JIS₉≤™℮⁹)

⌐ ™⁸ ≡ JIS ─ ≤⇔≡™╢⅜⁸ JIS ⌐ ⇔√ ╩ ∆╢ │⁸

JIS ⌐ ╖ ⅎ≡ ≢⅝╢╙─≤∆╢⁹ 

 

1- 1- 3 ─  

1. ─  

⅛╠─ ⅜№╡⁸ ⅜ ≤ ╘√ ⁸ ⌐ ─ ⇔ↄ│

╩♃כ♦ ∆╢↓≤⅜≢⅝╢⁹√∞⇔⁸ ה ↕╣≡™╢╙─⌐

≈™≡│⁸ ⅜ ⅎ⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

│⁸ ┘ ⌐⅔™≡⁸ ╠─ ⌐╟╡ 18 1 1

⅛╠ 5 ⌐ ╢ ─ ╩ ™⁸ ∆╢ ⅜№╢ │⁸ ⌐∕─

⅜ ≢⅝╢ ╩ ⌐╟╡ ⇔⁸ ╩ ╘⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ≢⅝╢ ≤│⁸ ⁸ ≤─ ⁸ ™ ⁸ ╩

╗╙─≤∆╢⁹╕√⁸ │ ⅛╠↕╠⌐ ⌂ │ ─ ─ ⅜№

∫√ │↓╣⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

3. ─  

│⁸ ─ ─√╘⌐ ≤∆╢ │⁸ ⁸ ┘∕─ ─ ╩

─ ⌂ↄ⇔≡ ⌐ ↕∑⁸ │ ⇔≡│⌂╠⌂™⁹ 
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1- 1- 4 ┘  

1.  

│⁸ 3 ⌐ ( ₈ ₉≤™℮⁹)╩ ↕╣√≤⅝

│⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

│⁸ ─ ⌐ ⇔ ─ ╩ ≡⁸ ╩ ↑╢↓≤⅜≢⅝╢⁹√

∞⇔⁸ ⌐ ∆╢ │ ╦⌂™╙─≤∆╢⁹ 

3.  

│⁸ ─ ⌐ ⌐ ⇔⁸ ─ ─

╩ ╘╢↓≤⅜≢⅝╢⁹ 

╕√⁸ ⅜ ∆╢ │⁸ ╩ ⇔√ ─ ⌐

→╢ ⁸ ┘ ─ ⌐ ≠ↄ ─ ⌐ ╘╢ ╩⁸

─ ⌐ ≠⅝ 2 ( 3 │ 3 )─ ≢ ⇔√

≤∆╢⁹ 

4. ─  

│⁸ ⅛╠ ─ ╩ ╘╠╣√≤⅝│⁸∕─ ⅛╠14

⌐ ╩ ⇔≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

5. ─  

│⁸ ─ ⌐ ⇔⁸ ⅛╠ ╩ ↑╢↓≤⅜≢⅝╢⁹√∞⇔⁸

⌐ ∆╢ │ ╦⌂™╙─≤∆╢⁹ 

⌂⅔⁸ │⁸ ┘ ╩ ∆╢╙─≢│⌂™⁹ 

6. ─♃כ♦  

│⁸ ╩ ∆╢⌐ ⇔≡⁸ ⅜ ∆╢ ⌐♃כ♦

╩ ∆╢╙─≤∆╢⁹ ─ ⌐№√∫≡│⁸ ⅜ ∆╢₈

─♃כ♦ ( )₉⌐ ≠⅝ ℮╙─≤∆╢⁹ 

7. ─  

│⁸ ╩ ≢♃כ♦ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 5  

│⁸ 3 ⌐ ∆╢ ╩ ⇔⁸ ╩ ⇔≡ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 6 ꞉fi♦כ꜠☻ⱳfi☻ 

┘ │⁸₈꞉fi♦כ꜠☻ⱳfi☻₉⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

꞉fi♦כ꜠☻ⱳfi☻≤│⁸ ™ ╦∑ ⌐ ⇔≡⁸ №╢™│ ⌂ ╕≢⌐

⇔⁸ ⌐⅔™≡ ∆╢ ╩ ⌐ ∆╢ ╖≢№╢⁹ 

 

1- 1-  ☻fi♃☻כꜞ◒כ▫► 7

┘ ─fi☻₉♃☻כꜞ◒כ▫►⁸₈│ ⌐ ╘╢⁹ 
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fi☻≤│⁸♃☻כꜞ◒כ▫► ╩ ⇔⁸ ⌂ ≤ ⌐ ╘╢↓≤╩

⌐⁸ ≢ ⁸ ⇔√ ─ ╩™℮⁹ 

 

1- 1- 8  

1.  

│⁸ │ ⅜ ⇔√ ⌐ ╩ ∆╢√╘⌐

⌂ ╛ ⌐≈™≡─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ⇔⁸ ─ ⌐№√╠⌂↑╣┌⌂╠⌂™⁹ 

↓─ │⁸ ⌐ ─ ⌐≈™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⅜∕─ ─ ⌐≈™≡ ╩ ╘√ ⌐│⁸ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ │ ⌂ ⌐⅔™≡│⁸ ─ ╩ ≡ ─ ╩

∆╢↓≤⅜≢⅝╢⁹ 

(1)  

(2)  

(3) ┘ ( ╩ ╗)  

(4)  

ה (5)  

(6)  

(7)  

ᵑ  

ᵒ  

ᵓ  

ᵔ  

ᵕ  

ᵖ ( ⁸ ⁸ ⁸ ╩ ╗)  

ᵗ ה  

(8) ( ⁸ ⁸ )  

(9) ( ⁸ )  

( 10)  ─ ┘ ( ─ ╩ ╗)  

(11)   

(12)   

(13)  ─  

(14)  ─ ─ ≤ ─  

(15) ה  ─  

( 16)  ∕─   

2.  

│⁸ ─ ⌐ ⌂ ⅜ ∂√ ⌐│⁸∕─ ⌐

∆╢ ⌐ ⌐ ∆╢ ⌐≈™≡⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 
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3.  

│⁸ ╩ ⇔√ ⁸ ⅜ ⇔√ ⌐≈™≡⁸↕╠⌐ ⌂

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 9  

1. ─  

│⁸ ─ ─ │ ≤ ⇔≡ ╘√ ⌐

╩ ⌐ ⇔≡ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

√∞⇔⁸ ─ ⅜ ─ ╩ ≤∆╢ ⁸ ⌐≈™≡│

≤ ∆╢╙─≤∆╢⁹ 

2. ─  

─ │⁸ ─ ⌐╟╢ ⌐ ≠ↄ ╩№ↄ╕≢ ─

⅛╠ ∆╢╙─≢№╡⁸ ⌐╟∫≡ ─ ( )⅜ │ ↕

╣╢╙─≢│⌂™⁹ 

3. ∆╢  

⅜ ∆╢ ─ │ ─≤⅔╡≤∆╢⁹ 

⌂⅔⁸ ⅜∕─ ⌐≈™≡ ╩ ╘√ ⌐│⁸↓╣⌐ ℮╙─≤∆╢⁹ 

(1)  

ᵑ  

ᵒ  

ᵓ  

▪.  

▬.  

►.  

◄.∕─ ⌂╙─ 

(2)  

ᵑ  

ᵒ  

ᵓ ( ⁸ ⁸ )  

 √∞⇔⁸ ─ ┘ ⌐ ⌂ ⌐─╖ ∆╢⁹ 

ᵔ ∕─ ⌂╙─ 

(3)   

ᵑ  

ᵒ  

ᵓ  

ᵔ  

ᵕ ⱨ꜡כ  

ᵖ  

ᵗ ∕─ ⌂╙─ 
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(4) ∕─  

 

1- 1- 10 ─  

15 7 ⁸ 17 1 ⁸ 18 5 ⁸ 19 ⁸ 20 ⁸ 22 ⁸

23 1 ┘ 44 2 ─ ╩ ⅝⁸ ─ ╩ ⇔╟℮≤∆╢≤⅝│⁸

⌂╙─╩ ⅝⁸ ≤ ∆╢╙─≤∆╢⁹ 

 

1- 1- 11 ⌐╟╢ ─ ─  

│ ⅛╠ ⌐ ה ↕╣√ ┘ ─ ⌐≈™≡│⁸

⅜ ╩ ∆╢╙─≤∆╢⁹ 

│⁸↓╣╠─ ╩ ─ ╩ ⌂™≢ ─ ⁸ │

⌐ ⇔≡│⌂╠⌂™⁹ 

 

1- 1- 12 ◖ꜞfi☼( CORINS)┼─  

│⁸ │ ⌐⅔™≡ ⅜ 500 ─ ⌐≈™≡⁸

◦☻♥ⱶ(◖ꜞfi☼)⌐ ≠⅝⁸ ה ה ה ⌐ ≤

⇔≡ ⇔√ ─√╘─ ─⅔ ™ ╩◖ꜞfi☼⅛╠ ⌐ⱷכꜟ ⇔⁸

─ ╩ ↑√℮ⅎ⁸ │ ⁸ ⁸ ⁸ ╩ ⅝ 10

⌐⁸ ─ │ ⅜№∫√ ⅛╠ ⁸ ⁸ ╩ ⅝ 10

⌐⁸ │ ⁸ ⁸ ⁸ ╩ ⅝ 10 ⌐⁸ │

⌐ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ 500 ─ │ ─ ≡─

≤⇔⁸ ה ה ה ⌐∕╣∙╣ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ │⁸ ⁸ ⌐ ⅜ ∂√ ⌐ ℮╙─≤⇔⁸

─╖ ─ │⁸ ≤⇔≡ ╩ ≤⇔⌂™⁹ 

╕√⁸ ─ │⁸◖ꜞfi☼ ⌐ ⌐ⱷכꜟ ↕

╣╢⁹ 

⌂⅔⁸ ≤ ─ ⅜ 10 ⁸ ⁸ ╩ ↄ ⌐ √⌂™

│⁸ ─ ╩ ≢⅝╢⁹ 

╕√⁸ ─ ⌐⅔™≡ ╕√│ ∆╢ ⌐⅔™≡╙ ⌐⁸◖ꜞfi☼⅛

╠ ⌐ⱷכꜟ ⇔⁸ ╛⅛⌐ ─ ╩ ↑√ ≢⁸ ⌐ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

 

1- 1- 13  

1. ─  

⌐⅔↑╢ ─ │⁸ 9 2 ⌐ ⇔√ ≢№╢⁹ 

2. ─ ─  

⅜∕─ ╩ ∆╢≤⅝│⁸ ⌐╟╡ ℮╙─≤∆╢⁹ 

√∞⇔⁸ ╩ ∆╢ │⁸ ⅜ ⌐ ⇔ ⌐╟╢ ╩ ⅎ╢╙─
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≤∆╢⁹ ⌐╟╢ ⅜ ╦╣√ ⌐│⁸ ⌐╟╡ ≤ ─

⅜ ╩ ∆╢╙─≤∆╢⁹ 

 

1- 1- 14  

│⁸ ≢ ◖fi◘ꜟ♃fi♩ ⌐ ⇔√ ─ ⅜ ↕╣√

⌐│⁸ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

 

⌂⅔⁸ ┘ ╩ ∆╢ ⌐≈™≡│⁸ ⅛╠ ∆╢╙─≤

∆╢⁹ 

(1) │⁸ ⅜ ⌐ ╦╡ ⌐ ⇔⁸ ╩ ℮ ⌐│⁸

∕─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ( ⁸ ⁸♃כ♦⁸ )

─ ⌐ ⇔⁸ ╩ ╘╠╣√ │↓╣⌐ ∂⌂↑╣┌⌂╠⌂™⁹ 

(2)  │⁸ 9 ⌐ ∆╢ ≢│⌂ↄ⁸ ⁸ ⁸ ┘

─ ╩ ℮ │ ⇔⌂™╙─≢№╢⁹√∞⇔⁸ ⅛╠ ⌐ ∆

╢ │⁸ ╩ ╩ ∂≡ ℮↓≤⅜№╢⁹╕√⁸ ⅜

⌐ ⇔≡ ℮ │ │⁸ ╩ ∂≡ ℮↓≤⅜≢⅝╢⁹ 

 

1- 1- 15 ─  

1. ה  

│⁸ ⅛╠ №╢™│ ╩ ↑√ │⁸ ⌂╢ ─

╩╙∫≡ ה ∆╢╙─≤∆╢⁹ 

2. ─  

⌐⅔™≡ ⅜ ∆╢╙─≤↕╣╢ ┘ ─ ⅜ ≤

∆╢ ⌐≈™≡│⁸ ╠ ⇔⁸ ∆╢╙─≤∆╢⁹↓─ ⌐⅔™≡⁸ ─

⅜ ≤∆╢ ≤│⁸ ( ─ ⁸ ⁸ ) ┘

│ ╠ ⅜ ∆╢ ┘⌐ ⌐ ℮ ╩™℮⁹ 

3. ⅛╠─  

│⁸ ─ ⌂ ╩ ⅛╠ ⇔√≤⅝│⁸∕─ ─

≤─ ─ ╩ ⇔⁸∕─ ─ ⌐╟╢ │ ⅜ ∂⌂™╟℮⌐ ╘⌂

↑╣┌⌂╠⌂™⁹ 

4. ─  

│⁸1.⌐ ⇔√ ─ │ ─ ╘ │ ─

⌐ ™ ─ ⁸ ╛⅛⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ ─ ⌐ ⅜

╩ ⇔√ ╙ ╛⅛⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

5. ─  

│⁸1.⌐ ⇔√ ⌐≈™≡ ⅜ ─ ╩ ⇔⌂™≤⅝│

─ ⌐⅔™≡ ╠ ∆╢↓≤⅜≢⅝╢╙─≤⇔⁸∕─ │ ⌐ ℮

═⅝ ⅛╠ ∆╢╙─≤∆╢⁹↓─ ⌐⅔™≡⁸ │⁸ ⌐ ⇔√

⌐ ⇔≡ ⌐ ╩ ⇔ ≡╢↓≤⅜≢⅝⌂™⁹ 
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6. ─  

│⁸ ╩ ↑√ ╩ ─ ─ ⌐ ⇔≡│⌂╠⌂

™⁹ 

 

1- 1- 16  

│⁸ ⌐ ⌐ ∆═⅝ ⌐≈™≡ ╘⅜№╢ ⌐│⁸∕─

╕≢⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 17 ─  

│⁸ ⌐ ∆╢ ⌐│⁸ ─ ⌐ →╢ ╩ ≡ √↕⌂↑╣┌⌂╠

⌂™⁹ 

(1) ⅜⁸ ─ ⌐≈⅝ ⌐ ⁸ ┘ ∆╢╙─≢№╢↓≤⁹ 

(2)  ⅜⁸ ╩ ∆╢ │ ─

≢№╢ ⌐│⁸ ╩ ∆╢ │

─ ≢⌂™↓≤⁹ 

(3)  │⁸ ─ ╩ ∆╢↓≤⁹ 

⌂⅔⁸ ╩ ∆╢≤⅝│⁸ ⌐ ↕╣╢ ⁸ ─

⁸ ∕─ ─ ⁸ ∕─ ─ ⅜ ⌐ ↕╣╢╟℮⁸

⌐⅔↑╢ ─ ⁸ ╩ ⌐ ⇔√ ⌂ ─ ┘

⌂ ╩ ╘╢ ↑ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 18  

1.  

│⁸ ╩ ∆╢√╘⌐ ╩ ⇔√ ⁸ ┘

⌐ ╢ ─ ⌐≈™≡ ( 30 12 20 ↑ 62 ⁸ 154

⁸ 27 3 27 ↑ 123 ⁸ 27 3 16 ↑ 763 ⁸

643 )⌐ ∫≡ ⇔√ ╩ ⇔⁸ ⌐ ⅎ╢≤≤╙⌐⁸

∕─ ⇔╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

1.─ │⁸ ┘₈ ⌐ ╢ ─ ⌐≈™≡₉( 13

3 30 ↑ 70 ⁸ 30 ⁸ 112 ⁸ 68 )⌐ ∫

≡⁸ ─ ─ ╩ ⇔√ ╩ ⇔⁸ ─ ┘

─ ─ ⌐ ∆╢ ⌐ ∫≡⁸ ⅜ ╛∆™ ┘ ⅜ ╛∆™

⌐ →╢≤≤╙⌐∕─ ⇔╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ─  

1.─ │⁸ ⁸ ⁸ ( ╩ ╗) ┘ 1.─

─ ( ⇔≡™╢ ─╖)⌐⁸ ⌐⅔™≡⁸ ⁸ ⁸

⁸ ┘ ─ ∫√ ╩ ↕∑⌂↑╣┌⌂╠⌂™⁹ │ 1- 1- 1╩

≤∆╢⁹ 
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│⁸ 26 √∞⇔ ⌐ ∆╢ ╩™℮⁹⌂⅔⁸ 2

10 1 ⌐⅔™≡⁸ ╩ ∆╢ ⌐ ∆╢⁹ 

 

 

[ 1]  ─ ⅝↕│ ◘▬☼ ≤∆╢⁹ 

[ 2]  ─ ≤∆╢⁹ 

1- 1- 1 ─  

 

4. ─  

1.─ │⁸ ┘ ⌐ ⅜ ∂√ │⁸∕─ ╛⅛⌐

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 19 ─  

─ ─ ┘ ╩ ╢√╘⁸ ⁸ ⁸ ⅜

⌐ ∆╢ ╩ ⅜ ─ ╩ ⇔√ ┘∕─ ⌐ ∂≡ ∆╢╙

─≤∆╢⁹⌂⅔⁸ ─ ⌐≈™≡│⁸ ─ ╘⌐╟╢╙─≤∆╢⁹ 

 

1- 1- 20 ─  

│⁸ 2 ─ ⌐ ≠⅝ │ ─ ≤ ⌐

⇔⁸ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅜ ─№╢ ⁸ ⁸ ─

┘ ⅜ ∆╢ ⅜ ⌐ ↕╣╢ ⌐╙⁸↓╣╠ ≤

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- ה 21 ⌐ ∆╢  

1.  

│⁸ ⅜ ╠ │ ⅜ ∆╢ ⅜ ℮ ┘ ⌐ ⇔≡⁸

─ ⌐╟╡↓╣⌐ ⇔⌂↑╣┌⌂╠⌂™⁹↓─ ⁸ │⁸ ⌂

╩ ⌐ ⌐ ∆╢╙─≤∆╢⁹ 

2.  

⁸  

 

   ủủ ủủ 

  ủủ  

   ủủ ủủ ủủ  

ủủ ủủ ủủ  

 

   ợợ  

 

 

 

2cm×3cm 
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│⁸ ⅜ ─ ∆╢ ─

≤⌂∫√ ⌐│⁸ ─ ⌐ →╢ ╩⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⌐

⅔™≡╙ ≤∆╢⁹ 

(1) ⌐ ╩ ⌐ ⇔⁸ ⌐ ∆╢ ⌂ ╩⇔⌂↑╣┌

⌂╠⌂™⁹ 

(2) ╩ ⇔√ ╩ ⅜ ⌐ ⇔≡ ℮ ה ─ ⌐⌂∫

√ ⌐│⁸∕─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(3) ⌂ ─ ⅜ ⅎ╢╟℮⁸ ⌐ ™ ╩ ∆╢≤≤

╙⌐ ╩ ה ∆╢ ⁸ ╟╡ ⇔≡™╢ ─

╩ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

(4) ─ ⌐≈™≡ ╩ ∆╢ ⌐│⁸ ─

( ─ ⌐ ╢ ─ ╩ ╗⁹)⅜ ≤ ─ ╩ ℮

╩ ╘⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ⅜ ─ ∆╢ ( )─

≤⌂∫√ ⌐│⁸ ─ ⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸

⌐⅔™≡╙ ≤∆╢⁹ 

4.  

│⁸ ⅜ ─ ∆╢ ( )─

≤⌂∫√ ⌐│⁸ ─ ⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸

⌐⅔™≡╙ ≤∆╢⁹ 

5.  

│⁸ ⅜ 85 ─ ⌐ ≠ↄ ╩ ╢ ≢ ⇔√

─ ≤⇔≡₈ ₉─ ≤⌂∫√ │⁸ ⌐ →╢ ╩

≤╠⌂↑╣┌⌂╠⌂™⁹ 

(1) │⁸ ─ ╘⌐ ∂≡⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ─ ⌐ ⇔≡⁸∕─ ─ⱥ▪ꜞfi◓╩ ╘╠╣√≤⅝│⁸ │

↓╣⌐ ∂⌂↑╣┌⌂╠⌂™⁹ 

(2)  1- 1- 8⌐ ≠ↄ ─ ⌐ ⇔≡⁸∕─ ⌐≈™≡ⱥ▪ꜞfi◓╩ ╘╠

╣√≤⅝│⁸ │↓╣⌐ ∂⌂↑╣┌⌂╠⌂™⁹ 

(3) │⁸ ( )─ ╩ ™⁸

⁸ ╛⅛⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⌐≈™≡│⁸ ⅜ ∆╢⁹ 

6. NETIS 

│⁸ ◦☻♥ⱶ( ₈NETIS₉≤™℮⁹)  ⌐ ↕╣≡™╢ ╩

⇔≡ ∆╢ ⌐│⁸ ─ ⌐ →╢ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸₈ ⌐⅔↑╢ ─ ⌐≈™≡₉ 6 3 29 ⁸

299 ⁸ 849 ⁸₈₈ ⌐⅔↑╢ ◦☻♥ⱶ₉ ⌐

≈™≡₉ 7 3 28 ⁸ 290 ⁸ 566 ⁸ 31 ⁸ ▬
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180 ⌐╟╢ ⌂ ╩≤╢╙─≤∆╢⁹ 

 

 

(1) │⁸ ⌐╟╡NETIS ─ ⅜ ≢ ↕╣≡™╢

│⁸ ⅜ ╩NETIS⌐≡ ה ⇔⌂↑╣┌⌂╠

⌂™⁹√∞⇔⁸ ─ ⁸ ⅜ ≤ ↕╣√ NETIS

─ ⅜₈- VE₉≤↕╣≡™╢ │ ─ ה ╩ ⇔⌂

™⁹ 

(2) │⁸ ⌐╟╡NETIS ╩ ⇔√ ╩ ℮ ⁸

─ ⌐ ╩NETIS⌐≡ ה ⇔⌂↑╣┌⌂╠⌂™⁹╕

√⁸ ⅜ ╩NETIS⌐≡ ה ⇔⌂↑╣┌⌂╠⌂

™⁹√∞⇔⁸ ─ ⁸ ⅜ ≤ ↕╣√ NETIS

─ ⅜₈- VE₉≤↕╣≡™╢ │ ─ ה ╩ ⇔⌂™⁹ 

 

1- 1- 22 ─  

1.  

│⁸ 20 ─ ⌐ ≠⅝ ─ ⌐ ∆╢ ⌐⅔™≡│⁸№╠⅛∂

╘ ⌐ ⇔≡ ⇔√ ≢⁸ ≤∆╢ ⁸ ─ │ ─ ⌐≈™≡

╩↕∑╢↓≤⅜≢⅝╢⁹ 

⌂⅔⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ∆═╡⁸ ⁸ ⁸ ⁸ ∕─

│ ⌂ ⌐╟╢ ─ ⌐≈™≡│⁸1- 1- 57 ─ ⌐╟╡⁸ │⁸

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ─ ⁸ ─ ┘ ⅜ √⌐ ↕╣⁸ ─ ⅜

│ ≤⌂∫√ ⁹ 

(2) ∆╢ ─ ─ ⅜ ╣√√╘⁸ ─ ╩ ≤ ╘√ ⁹ 

(3)  ⁸ ─ ⌐╟╡ ─ ⅜ │ ≤⌂∫√ ⁹ 

2. ─  

│⁸ ⅜ ⌐ ⇔ │ ─ ⌐ ╦⌂™ ⁸

⅜ ≤ ╘√ ⌐│⁸ ─ ╩ ⌐ ⇔⁸ ─ │ ─

⌐≈™≡ ╩↕∑╢↓≤⅜≢⅝╢╙─≤∆╢⁹ 

3. ─  

1. ┘ 2.─ ⌐⅔™≡⁸ │ ╩ ∆╢ │⁸ ─ ה

⌐ ∆╢ ╩ ╩ ∂≡ ⌐ ⇔⁸ ∆╢╙─≤∆╢⁹╕√⁸

│ ─ ⌐ ⅎ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 23 ─  

1. ─  

─ ≤│⁸ ⌐ ⇔≡ ⅜ ⇔√ ╩⁸ ⅜ ⇔√

┘ ─ ≤⌂╢↓≤╩ ╘√ ⌐ ≠⅝⁸ ⅜ ∆╢↓≤╩™℮⁹ 
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2. ─ ⌐ ℮ ─  

─ ⁸ ─ ⌐ ⅜ ∂√ ⌐⅔™≡⁸ │ ─

⌐╟╢ ─ ⁸ ─ ┘⌐ ─ ╩ ℮⁹ 

√∞⇔⁸ ⅛╠─ ⌐ ≠ↄ ─ ─℮∟⁸ ⌐ ⇔√

┘ ⅜ ≤ ⅜ ⇔⁸ ⇔√ ─ ⌐≈™≡│ ─

╩ ╦⌂™╙─≤∆╢⁹ 

↓─ ⁸ │ ⌐ ∂ ⌐ ⇔⁸↓╣╠─ │ ⌂ ─

╩ ╘⁸ ∑╩ ℮╙─≤∆╢⁹ 

3. ─ ╩ ℮ ─  

─ ╩ ℮ ─ │⁸ ⌐╟╢╙─∆╢⁹ 

─ ⌐╟╢ ⌐╟╡⁸ ⌐ ↕╣√ ⁸ ⁸ ⁸

⁸ ┘ ⁸ ┘⌐ ─ ╩ ∫√ ⁸ ≤ │

─ ⁸ ⇔√ ╩ ≤⇔ ∆╢╙─≤∆╢⁹ 

─ │⁸ ⌐ ⇔√ ┘⌐ ╩ ≤⇔≡⁸ ⌐ ╢

⌐≈™≡─╖ ℮╙─≤∆╢⁹ 

 

1- 1- 24  

1.  

15 7 ⁸ 17 1 ⁸ 18 5 ⁸ 19 ⁸ 20 3 ⁸ 22

┘ 44 2 ─ ⌐ ≠ↄ ─ ⌐≈™≡⁸ 23 ─

─ ≢№╢⅛ ⅛╩ ≤ ≤─ ≢ ∆╢( ⌐⅔™≡ ₈ ₉

≤™℮⁹)╙─≤⇔⁸ │∕─ ╩ ⌐ ∆╢╙─≤∆╢⁹ 

2. ─  

│⁸ 18 5 ┘ 19 ⌐ ≠⅝ ─ │ ⅜ ╦╣

√ ⁸1.⌐ ∆ ⌐⅔™≡ ─ ≢№╢≤ ↕╣√ ⌐≈™≡⁸

≤∆╢ ─ ⁸ ∕─ ⌂ ╩ ─ ⁸ 24

2 ⌐ ╘╢ ─ ╕≢⌐ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

3. ─  

│⁸ 20 ⌐ ≠ↄ ─ ⇔ↄ│ ─ ⅜ ≤⌂∫√

⁸1.⌐ ∆ ⌐⅔™≡ ─ ≢№╢≤ ↕╣√ ⌐≈™≡⁸

≤∆╢ ─ ⁸ ∕─ ⌂ ╩ ─ ⁸ 24

2 ⌐ ╘╢ ─ ╕≢⌐ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4. ─  

│⁸ 22 ⌐ ≠⅝ ─ ╩ ╘╢ ⁸1.⌐ ∆ ⌐⅔™≡

─ ≢№╢≤ ↕╣√ ⌐≈™≡⁸ ≤∆╢ ─ ⁸

∕─ ⌂ ╩ ─ ⁸ 23 2 ⌐ ╘╢ ─ ╕≢

⌐ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

5. ─  
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│⁸ 23 1 ⌐ ≠⅝ ─ ╩ ╘╠╣√ ⁸ ⌂

─ ⁸ ∕─ ⌂ ╩ ⇔⁸ 24 2 ⌐ ╘╢

─ ╕≢⌐ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 25 ┘  

1.  

│⁸ ⅛╠ ┘ ╩ 15 8 ─ ⌐ ≠⅝ ⌂

─ ╩╙∫≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

│⁸ ┘ ─ ╩ ⇔√ ╩ ⅎ ↑⁸ ⌐∕─ ╩

╠⅛⌐⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ( ⌐ ⁸ ─ ⅜ ⌂ │⁸∕─ ⁹)

⌐ ╩⁸ ╩ ∂≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4. ─  

│⁸ ─ ⌐№√∫≡│⁸ ⌐ ╘╢

⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

5.  

15 1 ⌐ ∆╢₈ ₉│⁸ │ ─ ⌐╟╢╙

─≤∆╢⁹ 

6.  

│⁸ 15 9 ₈ ≤⌂∫√ │ ₉─ ⌐ ≠⅝

∆╢ ⁸ ─ ⌐ ℮╙─≤∆╢⁹ 

⌂⅔⁸ │⁸ ⅜ ∆╢╕≢ ─ ⌐ ∆╢ ╩ ╣╢↓≤│≢⅝⌂™

╙─≤∆╢⁹ 

7.  

│⁸ ┘ ─ ╩ ℮ ⁸ ⌐ ─ ╩ ⌂↑╣

┌⌂╠⌂™⁹ 

8. ─  

│⁸ ┘ ╩ ─ ⌐ ⇔≡│⌂╠⌂™⁹ 

9.  

┘ ─ │⁸ ⅜ ∆╢ ≢╙ ⌐ ∆╢╙─≤∆╢⁹ 

 

1- 1- 26  

1.  

│⁸ ⌐ ╘╠╣√ ⌐≈™≡⁸ │ ─ ∆

╢ ≢ ⌐ ⅝ ∆≤≤╙⌐⁸№╦∑≡ ╩ ⇔⁸ ╩

∂≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─ ─  
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│⁸1. ─╙─⅜ ⇔√ ⁸ ⌐ ⇔⁸ ⅜ ⅝ ⇔╩

⇔√╙─⌐≈™≡│⁸ ─ ∆╢ ≢ ⌐ ⅝ ∆≤≤╙⌐⁸№╦∑

≡ ╩ ⇔⁸ ╩ ∂≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 27  

1.  

│⁸ ⌐╟╡ ⇔√ ⁸ ⁸ ∕─ ─ ╩ ⌐ ™╢ ⁸

⌐╟╢╙─≤∆╢⅜⁸ ⌐ ⅜⌂™ ⌐│⁸ │ ⌐ ↕

╣√ ⌐№∫≡│⁸ ≤ ∆╢╙─≤⇔⁸ ⌐ ⅜⌂™ ─

⌐№√∫≡│⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

2.ⱴ♬ⱨ▼☻♩ 

│⁸ ⌐ ╢╙─╩ ↄ ⅜ ↕╣╢ ⌐№√∫≡│⁸

( ⱴ♬ⱨ▼☻♩)  │ ⱴ♬ⱨ▼☻♩⌐╟╡⁸ ⌐ ↕╣≡™╢↓

≤╩ ⅛╘╢≤≤╙⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ( ⁸ 14 5 30 )⁸

─ ─ ⌐≈™≡( ⁸ 3 10 25 )(

⁸ 4 1 24 )⁸ ─ ⌐ ∆╢●▬♪ꜝ▬

fi( ⁸ 18 6 12 )╩ ⇔≡⁸ ─ ⌂

┘ ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

4.  

│⁸◖fi◒ꜞ⁸♩כ◖fi◒ꜞכ♩ ┘ ⅛╠⌂╢ ⁸ ⁸▪☻ⱨ□ꜟ♩

╩ ⌐ ∆╢ ⌐│⁸ ⌐ ≠⅝⁸ ╩ ─

⌐ ≠⅝ ⇔⁸ ⌐∕─ ⇔╩ ⇔≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │⁸ ⌐ ≠⅝⁸ ⌐⅔™≡ ╩ ─

╛∆™ ⌐ →⌂↑╣┌⌂╠⌂™⁹ 

5. ─  

│⁸ ╩ ⌐ ⇔√ ⅛╠ ⇔√≤⅝│⁸ ⌐

≠⅝⁸ ╛⅛⌐ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

6.  

│⁸ ⁸◖fi◒ꜞ-♩ ⁸▪☻ⱨ□ꜟ♩ה◖fi◒ꜞ-♩ ⁸ ⁸

⁸ ╩ ⅛╠ ∆╢ ⌐│⁸ ⌐ ≠⅝⁸

╩ ⇔⁸ ⌐∕─ ⇔╩ ⇔≡ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

╕√⁸ │⁸ ⌐ ≠⅝⁸ ⌐⅔™≡ ╩ ─

╛∆™ ⌐ →⌂↑╣┌⌂╠⌂™⁹ 

7. ╩ ∆╢ ≢─  

│⁸ ─ ⌐ √╡⁸ ╩ ⅛╠ ∆╢

│⁸ ─ ─ ∕─ ─ ─ ⌐ ⇔≡ ⅜ ∫√
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─ ⅝ ╛⁸ ⅜ ─ ≢№╢⌂≥ ≢№╢↓≤⌐≈

™≡⁸ ⌐ ≠⅝ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │ ⌐ ∆╢≤≤╙⌐⁸ ⌐⅔™≡ ─

╛∆™ ⌐ →⌂↑╣┌⌂╠⌂™⁹ 

8. ─ ╩ ℮ ⌐ ∆╢  

│⁸ ⅛╠ ╩ ─ ⌐ ⇔╟℮≤∆╢≤⅝│⁸₈6.

₉⌐ ⇔√ ─ ┘ ⁸ ≤ 7.

╩ ∆╢ ≢─ ≢ ∫√ ╩⁸ ⇔√ ⌐ ⇔≡⁸

⌐ ≠™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

9. ─ ⌐ ∆╢ ─  

│⁸ ╩ ⌐ ⇔√ ┼ ⇔√≤⅝│⁸

⌐ ≠⅝⁸ ╛⅛⌐ ─ ⌐ ─ ╩ ╘⁸ ⌐ ↕╣√

⅜ ⌐ ⇔√ ≤ ∆╢↓≤╩ ∆╢≤≤╙⌐⁸ ⅛

╠ ⅜№∫√ │⁸ ─ ⇔╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

10. ─  

│⁸ ┘ ╩ ⇔√ ⌐│⁸

╛⅛⌐ ╩ ⇔√₈ ₉ ┘₈ ₉

╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11.  

│⁸ ╩ ℮⌐№√╡⁸ ⅜ ⇔⌂™╟℮ ⌐ ╩ ╦⌂↑

╣┌⌂╠⌂™⁹ 

12. ◦☻♥ⱶ 

│⁸◖fi◒ꜞכ♩ ⁸▪☻ⱨ□ꜟ♩ה◖fi◒ꜞכ♩ ⁸ ⁸

╕√│ ⁸ ╩ ⁸ ∆╢ ⌐│⁸ ⁸

⌐ ⌂ ╩ ◦☻♥ⱶ⌐ ∆╢╙─≤∆╢⁹⌂⅔⁸ ⇔√

│⁸₈ ₉ ┘₈ ₉─ ⌐ ╦╢╙─≤

⇔⁸↓╣⌐╟╡⅜√™ ⌐│⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

13. ◦☻♥ⱶ 

│⁸ ╩ ╕√│ ∆╢ ≢⁸ ─ ⌐ √∫≡ ⁸ ⁸

─ ↕╣≡™╢ ⌐ ⅜№∫√ ⁸ ⅜ ∆╢₈ ₉

╩ ™≡⁸ ╛⅛⌐ ◦☻♥ⱶ─♦כ♃ ╩ ℮╙─≤∆╢⁹⌂⅔⁸↓╣⌐╟╡⅜√

™ ⌐│⁸ ≤ ∆╢╙─≤∆╢⁹ 

 

1- 1- 28 ⌐╟╢ ┘  

1. ─  

│ ⌐ ∫≡⁸ ─ ⅜ ⌂ │⁸№╠⅛∂╘ ╩

─ ⌐╟╡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

│⁸ ⌐ ∂⁸ │ ⌐⅔™≡ ⇔⁸ │ ─ ╩
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≢⅝╢╙─≤⇔⁸ │↓╣⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ┘ ─  

│⁸ ⌐╟╢ ┘ ⌐ ⌂ ⁸ ┘ ─ ┘⌐

∕─ ─ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⅜ ⌐⅔™≡ ╩ ℮ ⁸ │ ⌐ ⌂

─ ╦∫√ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4. ┘ ─  

⌐╟╢ ┘ ─ │⁸ ─ ≤∆╢⁹√∞⇔⁸╛╗╩

⌂™ ⅜№╢≤ ⅜ ╘√ │↓─ ╡≢│⌂™⁹ 

5.  

│⁸ 9 2 3 ⁸ 13 2 │ 14 1 ⇔ↄ│

2 ─ ⌐ ≠⅝⁸ ─ ╩ ↑⁸ ─ ╩ ↑√ ⌐№∫≡╙⁸

17 ┘ 32 ⌐ ∆╢ ╩ ╣⌂™╙─≤∆╢⁹ 

6.  

│⁸ ⌐ →╢ ⌐ ≠™≡ ℮╙─≤∆╢⁹ 

(1) │⁸ ⌐ ↕╣√ ⌐⅔™≡│⁸ ╩ ↑⌂↑╣┌⌂╠

⌂™⁹ 

(2)  │⁸ ⌐ ⌐ ╢ ( ⁸ ⁸ )╩ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⅛╠ ─ ⌐≈™≡ ⅜№∫√ ⌐│⁸ │⁸

╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

(3) │ ⌐ ∆╢╙─≤⇔⁸ ─ ╩ ↑√ ╩⁸

╕≢⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(4) │⁸ ⌐ ⌐⌂╢ ─ ⅜≢⅝╢╟℮ ⌂

╩ ∆╢╙─≤∆╢⁹ 

7. ─  

│⁸ ⌐ ╘╠╣√ ⌐⅔™≡ ╩ ≤∆╢↓≤⅜≢⅝╢⁹

↓─ ⌐⅔™≡⁸ │⁸ ⌐ ⁸ ─ ╩ ⇔ ╩

↑⌂↑╣┌⌂╠⌂™⁹ 

8.  

│⁸ ⅜ ∆╢ │⁸ ⌐ ∆≤⅔╡≤∆╢╙─≤

∆╢⁹ 

╕√⁸ ⅛╠ ─ ⌐≈™≡ ⅜№∫√ ⌐│⁸ │⁸

╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 29 ─  

1.  

│⁸ ╩ ∆╢√╘⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ┘ ─ │ ─ ⌐╟╡ ℮╙─≤∆╢⁹ 
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2. ─  

│⁸ │ ⅜ ⇔√ ─ ⌐ ∫≡⁸ ╩

⌐ ╩ ⇔⁸∕─ ╩ ⅛╠─ ⅜№∫√ │ ╛⅛⌐ ∆╢

≤≤╙⌐⁸ ╕≢⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ⅜ ─ ⌐ ⇔⁸₈ ( )₉ │

⌐ ╘╢ ╩ ⇔≡™╣┌⁸ ╩ ≤∆╢⁹ 

≤│⁸ ⌐ ↕╣√ ┘∕╣╩ ⌐ ↕╣√ ╩™℮⁹ 

 

1- 1- 30 ┘  

1. ┘  

│⁸ ⌐⁸ ─ ⌐╟╡ ┘ ╩₈

( )₉ ┘₈ ─  ₉⌐╟╡

⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─ ┘  

│⁸ ─ ⁸ ╩ ⇔⁸ ─ ─ ≤ ⅜ ∂╢

⅜ ⇔√ ⁸ ─ ─ ┘ ╩ ─ ⌐╟╡ ∆╢╙─≤

∆╢⁹ 

 

1- 1- 31 ⌐╟╢ ─  

1. ⌐╟╢  

│⁸ ─ ╛ⱡ►Ɫ► ─ ≤↕╣╢╙─╩ ╗

⅜№╢╒⅛⁸ ⅜ ⌐№√╢ ⁸∕─ │ ┘ ╩

⇔≡™╢⁹↓─ ⁸ ⌐ ∆╢ ╩ ∆╢↓≤│≢⅝⌂™⅜⁸

╛ ≤⇔≡─ │ ⌐ ≢⅝╢╙─≤∆╢⁹╕√⁸ ─ ⌐╟╡⁸

─ ╛ⱡ►Ɫ► ─ ≤↕╣╢╙─╩ ╗ ⅜ ↕╣╢ ╙

⌂ ™≤∆╢⁹ 

2. ┼─  

│⁸ ─ ─⌂™ ╡ ╩ ⌐ ⇔≡│⌂╠⌂™⁹√∞⇔⁸

─ ⌐≈™≡│ ⌐ ≢⅝╢╙─≤∆╢⁹ 

(1) ⁸ ⌐⅔™≡⁸ ⌐ ╦∫√ ⅜ ⇔⌂ↄ⌂∫√ ≢ ⅜™

⌂™ ⁸ ⌐ ≤⌂╢ ╩ ⁸ ─ ⅜ ∆╢ ⁹ 

(2)  ⁸ ⁸ ⌂ ⌐⅔™≡ ≤⌂╢ ╩ ─ ⅜

∆╢ ⁹ 

√∞⇔⁸ ⁸ ⁸ ⌂ ⌐ ≤⌂╢ │⁸ ≤ ─ ⁸

⌐⅔™≡ ≤⇔⁸∕─ ∆╢⁹ 

 

1- 1- 32  

│⁸ ≢ ─ ≤ ↕╣√ ⌐│⁸ ─ ⌐╟╢╙─

≤∆╢⁹ 
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(1) ⌐ ∆╢ ( ₈ ₉≤™℮⁹)⅜ ⌐⅔™≡

≤ ╘╢ ┘ ( ⁸ ⁸ ╩™℮⁹ ∂⁹)─ ⌐

╩ ™⁸ │∕─ ╩ ─ ⌐╟╡⁸ ╕≢⌐ ┼

⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) │⁸ ⌐ ⇔≡™⌂™ ─ ≤∆╢⁹ 

╕√⁸ ≤⇔≡ │ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

(3) │⁸ ┘ ⌐ ≠⅝⁸ ⁸ ┘ │╙≤╟

╡⁸ ⌐╦√╡ ℮╙─≤∆╢⁹ 

(4) ─ │⁸ ∂ ─ ⌐⅔™≡ 5 ─ ⁸ ⇔ↄ│

─ ה ⌐⅔™≡ 5 ─ ╩ ∆╢ ≤∆╢⁹√∞⇔⁸

─ ╩ √ │↓─ ╡≢│⌂™⁹ 

(5) ╩ ╘√ ⁸ │ ⌐╟╡ ⁸ ┘ ╩ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ╩ ⇔√ ╙ ≤∆╢⁹ 

 

1- 1- 33  

1. ─  

│⁸ 32 ─ ⌐ ≠⅝⁸ ╩ ╩ ∂≡

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

│⁸ ╩ ⌐ ∆╢ ⌐│⁸ ─ ⌐ →╢ ╩ ≡

√↕⌂↑╣┌⌂╠⌂™⁹ 

(1) ( ⁸ ╙ ╗⁹)⌐ ↕╣╢ ≡─ ⅜ ⇔≡™╢↓≤⁹ 

(2) 17 1 ─ ⌐ ≠⅝⁸ ─ ⇔√ ⅜ ⇔≡™╢↓

≤⁹ 

(3) ⌐╟╡ ↑╠╣√ ⁸ ⁸ ┘

─ ─ ⅜ ≡ ⇔≡™╢↓≤⁹ 

(4) ╩ ℮ ⅜ ∂√ ⌐⅔™≡│⁸ ╩ ≤ ⇔≡™

╢↓≤⁹ 

3. ─  

│⁸ ⌐ ∫≡⁸ ╩ ∂≡ ⌐ ⇔≡ ╩ ∆

╢╙─≤∆╢⁹ 

4.  

│⁸ ┘ ─ ─ ⁸ ╩ ≤⇔≡ ≤

⇔⁸ ─ ⌐ →╢ ╩ ℮╙─≤∆╢⁹ 

(1) ─ ⌐≈™≡⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ┘ ┌ⅎ─

╩ ℮⁹ 

(2) ⌐ ∆╢ ⁸ ┘ ╩ ⌐⇔≡ ╩ ℮⁹ 

(3) ─  
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5. ─  

│⁸ ─ ⅜№╢≤ ╘√ ⌐│⁸ ⌐ ⇔≡⁸ ╩ ╘≡

─ ╩ ℮↓≤⅜≢⅝╢╙─≤∆╢⁹ 

 

6.  

─ ⅜ ↕╣√ │⁸∕─ ─ ⅛╠ ─ ─ ╕≢─ │⁸

32 2 ⌐ ∆╢ ⌐ ╘⌂™╙─≤∆╢⁹ 

7.  

│⁸ ⌐≈™≡│⁸1- 1- 28 3.─ ╩ ∆╢⁹ 

 

1- 1- 34  

1.  

│⁸ 38 2 ─ ─ ─ ╩ ∫√ ⁸ │⁸

39 1 ─ ─ ─ ╩ ∫√ │⁸ ⌐ ╦╢ ╩ ↑⌂↑╣┌

⌂╠⌂™⁹ 

2. ™─  

│⁸ 38 ⌐ ≠ↄ ─ ╩ ℮≤⅝│⁸ ─ ╩ ↑╢

⌐ ─ ⌐ ∆╢ ╩ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ┘ ─ ─ ⁸ ╩ ≤⇔≡ ─ ⌐

∆╢ ≤ ⇔⁸ ─ ⌐ →╢ ╩ ℮╙─≤∆╢⁹ 

(1) ─ ⌐≈™≡⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ┘ ┌ⅎ─

╩ ℮⁹ 

(2) ⌐ ∆╢ ⁸ ┘ ╩ ⌐⇔≡ ╩ ℮⁹ 

(3) ─  

4.  

│⁸ ─ ⌐╟╢ ⌐≈™≡│⁸1- 1- 33 5. ╩ ∆╢⁹ 

5.  

│⁸ ⌐≈™≡│⁸1- 1- 28 3.─ ╩ ∆╢⁹ 

6. ─  

│⁸ ⌐ ∫≡⁸ ╩ ∂≡ ⌐ ⇔≡ ╩ ∆

╢╙─≤∆╢⁹ 

7. ─  

│⁸ 35 ⌐ ≠ↄ ─ ╩ ℮≤⅝│⁸ ╩ ↑╢ ⌐

╩ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 35  

1.  

│⁸ ( 18 3 31 282 )⌐ ≠
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ↄ⁸ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

2. ⁸ ─  

⁸ │⁸ 29 ─ 11 2 ─ ╩ ∆╢ ⌐ ℮╙─

≤∆╢⁹ 

3. ─  

│⁸ ⌐⅔™≡ ≤ ╘╠╣√ ⌐≈™≡ ∆╢╙─≤

∆╢⁹ 

4. ─  

│⁸ ⌐⅔™≡ ╘╠╣√ ⌐⅔™≡ ℮╙─≤∆╢⁹ 

5. ─  

─ │⁸ ⅜ ℮╙─≤⇔⁸ │ ⌐ ∫

≡ ⌐ ⇔≡ ╩ ∆╢ ┘ ╩ ╩ ∂≡ ⌐ ∆

╢╙─≤∆╢⁹ 

6.  

│⁸ ┘ ─ ─ ⁸ ╩ ≤⇔≡ ≤

⇔⁸ ─ ⌐ →╢ ╩ ℮╙─≤∆╢⁹ 

(1) ─ ⌐≈™≡⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ┘ ┌ⅎ─

╩ ℮⁹ 

(2) ⌐ ∆╢ ⁸ ┘ ╩ ⌐⇔≡ ╩ ℮⁹ 

7.  

│⁸ ⌐≈™≡│⁸1- 1- 28 3.─ ╩ ∆╢⁹ 

 

1- 1- 36  

1.  

│⁸ 33 ─ ⌐ ≠⅝⁸ ─ ╩ ≡ ⌐ ╦╢

⌐≈™≡ ⌐ ≢⅝╢╙─≤∆╢⁹ 

2. ⌐╟╢  

│⁸ ⅜1.⌐╟╡ ╩ ℮ ⌐│⁸ │ ⌐╟

╢ ┘ ─ ╩ ↑╢╙─≤∆╢⁹ 

 

1- 1- 37  

1.  

│⁸ ─ ⌐№√∫≡│⁸ ⌐ ↕╣╢ ⌐ ™ ⇔⁸

┘ ⅜ ⌐ ∆╢╟℮⁸ ⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ⁸ ─  

│⁸ ⌐ →╢ ⁸ ⌐ ∆ ─ ┘ ─

╩ ∆╢↓≤⅜≢⅝╢╙─≤∆╢⁹↓─ ⁸ │⁸ ─ ⌐

℮╙─≤∆╢⁹↓╣⌐ ℮ │⁸ ─ ≤∆╢╙─≤∆╢⁹ 

(1) ─ ≢ ⅜ ⌐⌂∫≡™⌂™  
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(2) ⅜ ⌐ ⇔√  

(3) ─ ⁸ ┘ ⌐ ╩ ™√  

(4) ⌐ →╢╙──╒⅛⁸ ⅜ ≤ ⇔√  

 

3. ─  

│⁸ ⌐ ∟ │∕─ ─ ⅜ ╛∆™ ⌐⁸

⁸ ⁸ ┘ ┘ ╩ ⇔√ ╩ ⇔⁸

│ ╛⅛⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ─ ⅜ ⌂ │⁸

─ ╩ ≡ ∆╢↓≤⅜≢⅝╢⁹ 

⌂⅔⁸ ─ ⌐№√∫≡│⁸ ⌐ ∆╢ ╩╦⅛╡╛∆ↄ ∆╢╙─≤

⇔⁸ 1- 1- 2╩ ≤∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ⌐ ∂≡⁸ ⌐⅔↑╢ ─

⌐≈™≡ 37 8 30 ↑ 372  ⁸ 18

3 31 ↑ 37 ה 205 ⁸ ⌐⅔↑╢

┘ ─ ⌐≈™≡ 18 3 31 ↑ 38 ה 206

 ⁸ ⁸ ─ ─ ™⌐≈™≡

3 5 27 ↑ 26 ה 22 ה 8 ה 10  

ה  ⁸ ⁸ ⁸ ⌐╟╢╙─≤∆

╢⁹ 

 

1- 1- 2 ─  

 

4. ─  

│ ⌐ ∆╢╟℮ ╩ ∆╢√╘⌐⁸ ╠─ ⌐⅔™≡⁸

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

5.  

│⁸ ┘ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

6. ┼─  



1     

-  27 -  

 

│⁸ ⌐ ⇔ ┘⌐ ─ ┘ ⌂≥┼ ╩ ╓↕⌂™

╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅜ ∂╢⅔∕╣⅜№╢⁸╕√⁸ ⅜ ∂√

⌐│ ∟⌐ ┼ ⇔⁸∕─ ⌐ ⇔≡ ≤ ╛⅛⌐ ⇔⌂↑

╣┌⌂╠⌂™⁹╕√⁸ ⅜ ─ ⌐╟╢╙─≤ ╘╠╣╢ ⁸ ╠─

≢ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

7. ─  

│⁸ ─ ⌂ ⌐ ⌂ ─ ⁸ ╩ ⇔√

─ ─ ⌐╟╢ ─ ┘⌐ ⁸ ┘ ┘⌐↓

╣╠─ ⌐ ╢ ⁸ ⁸∕─ ─ ⁸ ∕─ ─ ─ ⌐

╘⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │⁸ ⅜ ⌂ ≤ ╩ ≢⅝╢╟℮ ⁸

┘ ⌐⅔↑╢ ⌂ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

8. ה ─  

│⁸ ⌐ ╩ │ ⇔√ ⁸ ∟⌐ ┼ ∆╢≤≤╙

⌐⁸ ┼ ⇔∕─ ⌐≈™≡ ╩ ↑╢╙─≤∆╢⁹ 

9.  

│⁸ ⌐ ≠⅝⁸ ─ ⌐ ⅜ ⌐ ∆╢╟℮ ╩

╦⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ─ ≢│⁸ ─ ╩ ⇔ ─ ╩ ∆╢╙─≤∆╢⁹ 

10. ┘  

│⁸ ( )⌐╟╡ ╩ ™⁸╕√⁸ ⌐╟

╡ ─ ⌐╟╢ ╩ ∫≡⁸∕─ ┘ ╩ ⇔⁸

⌐ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸∕╣ ≢ ⅛╠─

⅜№∫√ │ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ( )⁸ ┘ ⌐ ╘╠╣≡™⌂™ │

⌐≈™≡│⁸ ≤ ─ ⁸ ⁸ ╩ ℮╙─≤∆╢⁹ 

11.  

│⁸ ⌐ ⇔√ ─ ⌐≈™≡⁸ ─

( )( ◦☻♥ⱶ ⁸ 30

3 28 )⌐ ≠™≡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

12.  

│⁸ ┘ ─ ╩ ⌐ ה ∆╢↓≤⌐╟╡⁸ ─

╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ╩ ה ∆╢⌐№√∫≡│⁸ ◦☻♥ⱶ ASP ╩ ∆╢

↓≤≤⇔⁸ ─₈ ─ ◦☻♥ⱶ ●▬♪ꜝ▬fi₉⌐ ≠ↄ↓≤≤∆

╢⁹ 

⌂⅔⁸ ≢ ∆╢ ◦☻♥ⱶ│⁸ ─₈ ⌐⅔↑╢

─ ◦☻♥ⱶ ₉╩ √∆╙─≤⇔⁸◦☻♥ⱶ─◘כⱦ☻ ≤─ │

⅜ ℮╙─≤∆╢⁹ 
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13. ─  

│⁸ ⌐ ╛ ─ ⅜ ⇔√ ⁸╕√

│⁸ ⅛╠ ⌐ ∆╢ ⅜ ∑╠╣√ ⌐│⁸∕─ ╩

⌐ ∟⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 38  

│⁸ 11 ─ ⌐ ≠⅝⁸ ╩ ⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

 

1- 1- 39 ─  

│⁸ ⌐ ╡ ╖⁸∕─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ │⁸ ╩ ≤∆╢ ─ ⌐╟╡ ≢

─ ╩ ∆╢╙─≢№╡⁸∕─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 40 ⌐ ∆╢  

1. ⌐ ∆╢  

│⁸ ⅜ ─ ה ─ ┘ ─ ⌐ ⇔≡⁸

⇔ↄ ≤ ╘╠╣╢╙─⅜№╢≤⅝│⁸ ⌐ ⇔≡⁸∕─ ╩ ⇔√ ⌐

╟╡⁸ ⌂ ╩≤╢═⅝↓≤╩ ∆╢↓≤⅜≢⅝╢⁹ 

2. ⌐ ∆╢  

│ │⁸ ( )⁸ (↓╣╠─ ≤

╩ ∆╢ ╩ ↄ⁹)⅜ ─ ה ─ ┘ ─ ⌐ ⇔≡⁸

⇔ↄ ≤ ╘╠╣╢╙─⅜№╢≤⅝│⁸ ⌐ ⇔≡⁸∕─ ╩ ⇔√

⌐╟╡⁸ ⌂ ╩≤╢═⅝↓≤╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

1- 1- 41 ─  

1. ─  

│⁸ ( ⁸ 3 3

)⁸ ( ⁸

⁸ 17 3 31 )⁸ ( ( )

)⁸ ( ( ) ) ┘ ( ( )

)╩ ⌐⇔≡⁸ ⌐ ─ ⌐ ⇔ ╩ ™⁸ ─

╩ ╠⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸↓╣╠─ │ ─ ╩ ⅎ≡ ╩

∆╢╙─≢│⌂™⁹ 

2. ─  

│⁸ ⁸ ┘ ─ ⌂ↄ⇔≡⁸ ┘ ─

≤⌂╢╟℮⌂ ⁸ │ ⌐ ╩ ╓∆⌂≥─ ╩⇔≡│⌂╠⌂™⁹ 

3.  

│⁸ ( 496 ⁸ 9 2
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)╩ ⇔≡ ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

4. ∆╢  

│⁸ ⌐ ∆╢ ─ ⁸ ⌐≈™≡⁸ ⌐╟╡

⅜ ↕╣≡™╢ ⌐│⁸↓╣⌐ ⇔√ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

√∞⇔⁸╟╡ ⌐ ∫√ ⅜№╢ ⌐│⁸ ─ ╩ ≡⁸∕╣╩ ∆

╢↓≤⅜≢⅝╢⁹ 

5. ┼─  

│⁸ ┘∕─ ⌐№╢ ─ ⌐ ⇔≡ ╩ ╓↕⌂

™╟℮ ⌂ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

6.  

│⁸ ⁸ ⁸ ⁸∕─ ⌐ ⇔≡│⁸ ⌂≥⌐ ╩ ™⁸

⌐ ╩ ⌐ ™ ╘╢√╘ ╩ ⇔≡⅔⅛⌂ↄ≡│⌂╠⌂™⁹ 

7. ─ ╡  

│⁸ ⌐⅔↑╢ ─√╘ ─ ╡╩ ∆╢ ⁸∕─

⌐⁸ ⁸ ⁸ ─ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

8.  

│⁸ ⁸ ╩ ™⁸ ┘∕─ ─ №╢™│ ╩

™ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

9. ┘  

│⁸ ─ ┘ ╩ ╢√╘⁸ ⁸ ⁸

│ ─ ╩ ™⁸ ⌂ ╩ ∆╢≤≤╙⌐⁸ ≤─ ⌂◖

Ⱶꜙ♬◔-◦ꜛfi ┘ ─ ⌐ ╘╢╙─≤∆╢⁹ 

10. ה  

│⁸ ⁸ ─ ⌐╟╡ √╡ ─ ╩ ≡⁸

─ ⅛╠ ∆╢ ╩ ⇔⁸ ⌐ ⌐ ∆╢ ה ╩ ⇔⌂↑╣

┌⌂╠⌂™⁹⌂⅔⁸ ─ ⅜ ⌂ │⁸ ⌐ ↑≡ ∆╢ ╙≢⅝

╢⁹ 

(1) ─ⱦ♦○ ⌐╟╢  

(2) ─  

(3) ⌐ ∆╢ ⁸ ⁸ ─  

(4) ⌐⅔↑╢  

(5) ≢ ↕╣╢  

(6) ∕─ ⁸ ה ≤⇔≡ ⌂  

11.  

│⁸ ─ ⌐ ∂√ ┘ ─ ⌂ ╩ ⇔⁸

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

12. ה ─  
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│⁸ ┘ ─ ⌐≈™≡⁸ⱦ♦○ │ ⌐

⇔√ ╩ ┘ ⇔⁸ ─ ⅜№∫√ ⌐│ ∟⌐ ∆╢╙─≤∆

╢⁹ 

13. ≤─  

│⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ─ ┘

≤ ⌂ ╩ ╡⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

14. ─  

│⁸ ⅜ ⇔ │ ⌐⅔™≡ ⅜№╢ │⁸ ─

⌐ ∆╢ ⌂ ╩ ℮≤≤╙⌐⁸ ⌐⅔↑╢ ─ ╩ ╘╢

─ ╩ ℮√╘⁸ ⌐╟╢ ╩ ∆╢╙─≤∆╢⁹ 

15. ─  

⅜⁸ ( 6  37 ) 30 1 ⌐ ∆

╢ ╩ ∂╢╙─≤⇔≡⁸ 2 ─ ⌐ ≠⅝⁸ ╩ ⇔√ ⌐│⁸

│↓╣⌐ ℮╙─≤∆╢⁹ 

16.  

│⁸ ⌐⅔↑╢ ─ ╩ ≡⌐ ↕∑⁸ ( 6

 37 ) ⌐ ≠ↄ ╩ ⌐ ∂≡⅔ↄ╙─≤∆╢⁹ ⌐

─ ⁸ ⌐≈™≡│⁸ ⌐ ≠™≡ ⌂ ╩ ∂≡⅔⅛⌂↑╣┌⌂

╠⌂™⁹ 

17. ─  

⌐⅔™≡│⁸ ┘ ─ ─ ╩ ≡⌐ ↕∑╢╙─

≤⇔⁸ ╩ ∂╢≤≤╙⌐⁸ ∟⌐ ⌐ ┘ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

18. ─  

│⁸ ⌐ ⅜ ↕╣╢ ⌐│⁸ ─ ⁸

↕ ╩ ⇔ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

19. ─ ─  

│ ⁸ ─ ╩ ⇔√ │⁸ ⌐ ⇔⁸∕

─ ⌐≈™≡│ ─ ╩ ╘⁸ ╩ ⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

20. ─ ─  

│⁸ ⌐ ╩ ⅎ√ │⁸ ∟⌐ ⌐ ┘

⌐ ⇔⁸ ╩≤╡⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

21.  

│⁸ ─ ┘ ╩ ∆╢√╘⁸ ⁸ ╡ ⁸

⁸ ⅝ ⁸ ⌐ ╦╢ ≡─ ─

( ⁸ ⁸ ↕ )╩ ™⁸∕─ ⌐≈™≡⁸ ─ ⌐ ╦╠∏⁸

┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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1- 1- 42 ┘ ─  

1. ─  

│⁸ ─ ⌐≈™≡│⁸ ─ ⌐╟╢⁹ 

(1) │⁸ ⌐ ∆╢ ─ ╩ ⇔⁸ ∆╢ ⅜№╢

⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ─ ⌐

™⁸ ─ ─ ╩ ∂╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ ⅜№∫√ ⌐│⁸ ∟⌐ ∆╢ ─

┘ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ⌐ ╩ ∆╢ │⁸ ─ ─√╘─ ⁸

╩ ⇔ ⌐ ─ ╩ ∏╢≤≤╙⌐⁸ ⌐⅔™≡╙⁸ ─

╩ ™ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

(1) │⁸ ─ ╩ ℮ │⁸ ─ ─√╘⁸∕─ ─

┘ ⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) │⁸ ─ ╩ ⇔⁸ ≢─ ─ ╩ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

(3) │⁸●♁ꜞfi⁸ ─ ─ ⌐ ─ ╩ ∆╢ ─ ╩

™⁸ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

(4) │⁸ ⁸ ⌐╟╡ ⇔√ ⁸ ╩ ⇔≡│⌂╠⌂™⁹ 

 

1- 1- 43 ↑ 

│⁸ ─ │ ─ ⌐ ⇔≡⁸ ─ ─ ⁸ ⁸

┘ ─ ╩ ↑⅛≈ ⇔⁸ ┘ ⌐⅛⅛╢ ╩ ⇔⁸⅛≈ ≤

⇔√ ⌐∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⌐⅔™≡ ∆╢≤⇔√╙─╩ ↄ⁹ 

╕√⁸ ⌐ ⌂ ⁸│⇔↔ │⁸ ─ ⌐ ∫≡ ⇔⁸

∆╢╙─≤∆╢⁹ 

 

1- 1- 44  

│⁸ ─ ⌐ ⅜ ⇔√ ⌐│⁸ ∟⌐ ⌐ ∆╢≤≤╙

⌐⁸ ⅜ ∆╢ ╕≢⌐⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ ⅜ ⇔√ ⌐│⁸ ∟⌐ ⌐ ∆╢⁹╕

√⁸ ─ⱶ♥☻◦☻כⱬ♃כ♦ ≤⌂╢ ─ ⁸ ⅜

∆╢ ╕≢⌐⁸ ╩ ⇔⁸ ⱶ⌐⁸♥☻◦☻כⱬ♃כ♦

⌐ ∆╢ ╩ ∆╢⁹ 

 

1- 1- 45  

1.  

│⁸ ⌐ ℮ ( ⁸
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62 3 30 )⁸ ┘⌐ ─ ╩ ─ ⁸ ⁸ ⁸

⁸ ─ ⌐≈™≡│⁸ ┘ ─ ─ ⌐⅔™≡ ⌐

⇔⁸ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ┼─ ⅜ ↕╣ │ ⇔√ │⁸ ∟⌐ ╩ ∂

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅛╠─ ⌐ ∆╢ ⌐ ⇔≡│⁸

╩ ∫≡∕─ ⌐№√╡⁸∕─ ─ │⁸ ≤⌂╠⌂™╟℮ ≢ ╡

╦∆ ⌐⇔≡⅔ↄ≤≤╙⌐⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ─ ⌐ ™ ⁸ ─ ─ ⌐╟╡ ┼─ ⅜

∂√ ⌐│⁸ ⅜ ⌂ ─ ╩ √⇔⁸∕─ ⅜ ↑ ⌂⅛∫√

⅛ ⅛─ ╩∆╢√╘─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4. ─ ⌂  

│⁸ ⌐ ∆╢ ⅛╠ ⇔√ ╩₈ ┘ ─

⌐ ∆╢ ₉⌐ ≠⅝⁸ ⌂ ╩≤╠⌂↑╣┌⌂╠⌂™⁹ 

5. ┼─  

│⁸ ⌐ ⅜ ⇔⌂™╟℮ ╩ ∂╢╙─≤∆╢⁹╕√⁸

─ ⁸ ╩ ⌐ ⇔≡│⌂╠⌂™⁹ ⅜ ∂√ │⁸ │ ╠─

≢ ⇔⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

6. ●☻  

│⁸ ─ ⌐№√╡ 1- 1⌐ ∆ ╩ ∆╢ ⁸₈

●☻─ ⌐ ∆╢ ( 29 5  41 )₉⌐ ≠ↄ

⌐ ∆╢ ⁸ │⁸₈ ●☻ ( 22

3 18 ↑ 291 )₉⁸₈ ●☻ ─ ⌐ ∆╢

( 24 3 23 ↑ 318 )₉ ⇔ↄ│₈ 3 ●☻

( 28 8 30 ↑ ꜞ 6 )₉⌐ ≠⅝

↕╣√ ●☻ ( ₈ ●☻ ₉≤™℮)╩ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

●☻ ╩ ≢⅝⌂™↓≤╩ ⅜ ╘√ │⁸ 7

₈ ─ ●☻ ─ ₉⁸ │↓╣≤ ─

≢ ↕╣√ ─ ה ⇔ↄ│

⌐╟╡ ↕╣√ ●☻ ╩ ⇔√ ⌐≈™≡╙⁸ ●☻

≤ ≤ ⌂∆↓≤⅜≢⅝╢⁹√∞⇔⁸↓╣⌐╟╡ ™ │⁸ ≤ ∆

╢╙─≤∆╢⁹ 

│⁸♩fiⱠꜟ ⌐⅔™≡ 1- 2⌐ ∆ ╩ ∆╢ │⁸2011

─ ●☻ ⌐ ∆╢╙─≤⇔≡⁸₈ ●☻─ ⌐ ∆

╢ ₉( 3 2 ה ה 1 ) 16

1 2 ⇔ↄ│ 20 1 2 ⌐ ╘╢ ⅜ ↕╣√ ⁸

│₈ ●☻ ( 22 3 18 ↑ 291
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)₉ ⇔ↄ│₈ 3 ●☻ ( 28 8 30

↑ ꜞ 6 )⌐ ≠⅝ ↕╣√♩fiⱠꜟ ●☻ ( ₈♩

fiⱠꜟ ●☻ ₉≤™℮⁹)╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

♩fiⱠꜟ ●☻ ╩ ≢⅝⌂™↓≤╩ ⅜ ╘√

│⁸ 7 ₈ ─ ●☻ ─ ₉ │↓╣

≤ ─ ≢ ↕╣√ ─ ה ⇔ↄ│

⌐╟╡ ↕╣√ ●☻ ( )╩ ⇔√ ╩

∆╢↓≤⅜≢⅝╢⅜⁸↓╣⌐╟╡⅜√™ │⁸ ≤ ∆╢╙─≤∆╢⁹ 

 

1- 1 

      

 

 ►Ᵽ♇◒ⱱה

ꜟⱬꜛ◦♃◒ꜝ♩ה  

 ◙כ♪ꜟⱩה

ה  

ה  

ה ꜚ♬♇♩ ⌐ ∆

─℮∟⁸ⱬכ☻ⱴ◦fi≤│ ⌐⁸

fi☺fi◄ꜟ♀כ▫♦√⇔ ─ ꜚ♬

♇♩╩ ⇔≡™╢╙─ Ɫfiⱴ⁸

Ᵽ▬Ⱪ꜡Ɫfiⱴ⁸ ה

⁸ ה כ○☻כ▪⁸

◓fi◦כ◔ꜟכ○⁸● ⁸ꜞⱣכ☻

ꜞ♪☻כ▪fi♪ꜞꜟ⁸ꜛ◦כ꜠ꜙ◐כ◘

ꜟ⁸ ⁸ ꜟכ○

◓fi◦כ◔  

⁸ꜝכ꜡ꜘ▬♃⁸ꜝכ꜡♪כ꜡ה כ꜡

ꜝ 

 fiכ꜠◒ꜟכ▬ⱱה

fi☺fi◄ꜟ♀כ▫♦ ◄fi☺fi 7.5kW

260kW ╩ ⇔√ ⌐

╢⁹ 

√∞⇔⁸ ─ ⌐

●☻ ⅜ ╘╠╣≡™╢ ≢⁸

⌂ ─ ╩ ↑≡™╢╙─│

ↄ⁹ 
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1- 2 

      

♩fiⱠꜟ  

 ►Ᵽ♇◒ⱱה

 ꜟⱬꜛ◦♃◒ꜝ♩ה

ה Ⱪ꜠כ◌ 

♩כꜞ◒fi◖ה  

 fiⱲꜗ☺ꜟꜞ♪ה

 ◒♇ꜝ♩fiⱪ♄ה

 ◘◐Ⱶ◒♇ꜝ♩ה

fi☺fi◄ꜟ♀כ▫♦ ◄fi☺fi 30kW

260kW ╩ ⇔√ ⌐

╢⁹ 

√∞⇔⁸ ─ ⌐ ●

☻ ⅜ ╘╠╣≡™╢

┘ ─ ─ ≢⁸

⌂ ─ ╩ ↑≡™╢╙

─│ ↄ⁹ 

7. ─  

│⁸ ╩ ≤∆╢ ─ ⌐№√∫≡⁸ ╩ ⇔≡ ∆

╢≤⅝│⁸ ─ ⌐ ∆╢ │ ⅜ ∆╢ (●♁ꜞfi

☻♃fi♪ ≢ ↕╣≡™╢ ╩™℮⁹)╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅛

╠ ⌐ ⇔√ ─ ╩ ╘╠╣√ ⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ╩ ≤∆╢ ─ ⌐№√∫≡│⁸ ⌐

╩ ↕∑╢╙─≤∆╢⁹ 

8. ה  

│⁸ ⌐ ℮ ( ⁸ 62

3 30 )⌐╟∫≡ ה ╩ ≢ ╩ ↑≡™╢

⌐│⁸ ה ─ ⌐ ∆╢ ( ⁸ 13

4 9 )⌐ ≠⅝ ↕╣√ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ה

⌐╟╡ ─ ⅜ ⌂ │⁸ ≤ ≤ ╘╠╣╢

│ ╩╙∫≡ ∆╢↓≤⅜≢⅝╢⁹ 

9.  

│⁸ ( ┘ ╩ ╗)⁸ ⁸ │ ─ ⌐№√∫≡

│⁸ ( ⌐╟╢ ─ ─ ⌐ ∆╢ ( 3 5  

36 fiכꜞ◓⁹₈ ₉≤™℮⁹) 2 ⌐ ∆╢ ╩™℮⁹)─

╩ ⌐ ∆╢╙─≤∆╢⁹ 

fiכꜞ◓ (1) 6 ─ ⌐ ≠ↄ₈ ─ ─ ⌐ ∆╢

₉≢ ╘╢ ╩ ∆╢ ⌐│⁸ ≤⇔≡⁸ ─ ╩ √∆╙

─╩ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ↔≤─ ⁸ ≤↕╣╢ ╛ ⁸ ─ ⁸◖☻♩ ─

⌐╟╡⁸↓╣⌐╟╡ ™ │⁸ ≤ ∆╢⁹ 

╕√⁸∕─ ─ ╩ ⌐ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ┘ ─ │⁸ ┘ ─ ⌐╟╢⁹ 

fiכꜞ◓ (2) ⌐ ≠ↄ ─ ─ ⌐ ∆╢ ⌐⅔↑╢

─ ( ( ┘ ╩ ╗)─ ┘ │⁸ ⌂ ╡ ≢№∫
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≡⁸ ─ ↕ ┘ ─ ⌐ ↕╣≡™╢↓≤)⌐ ∆╢↓

≤⁹ 

 

1- 1- 46 ─  

1.  

│⁸ ─ ⌐№√∫≡ ─ ⌐ ⇔⁸ ⌐ ─

╩ ↕∑⁸ ⌐ ╩ ⇔√≤⅝│ ∟⌐ ╩ ⇔⁸ ⌐

⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─ ─  

⅜⁸ ─ ⌐№√╡⁸ ∕─ ─ ╩ ⇔√ │⁸ ≤─

⌐ ╢ ⌐ ∆╢╙─≤╖⌂⇔⁸ ⅜⁸ ─ ≤⇔≡─ ╩

∆╢╙─≢№╢⁹ 

 

1- 1- 47  

1.  

│⁸ ≤⇔≡⁸ ⌐ ∆╢ ╩ ∆╢ │⁸ ─ ⌐

╟╡⁸ ╩ ⇔⁸№╢™│ ∆╢↓≤─⌂™╟℮⌐∆╢≤≤╙⌐⁸ ⌐ ⌐

⌐╟╢ ╩ ⅎ⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⌐ ⌐╟╢ ╩ ╓⇔√ │⁸ 29 ⌐╟∫≡ ∆

╢╙─≤∆╢⁹ 

2. ─  

│⁸ ⌐╟╢ ⁸ ┘ ⌂≥─ ╩ ℮ ⌐≈™≡

│⁸ ≤ ∑╩ ™⁸ ⌐ ∆╢ ⁸ ⁸ ⁸

⁸ ⁸ ─ ⁸ ─ ⁸∕─

─ ⌐≈™≡ ╩√≡⁸ ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

3. ─  

│⁸♄fiⱪ♩ꜝ♇◒ ─ ≢ ─ ⁸ ─ ╩ ℮

│⁸ ⌐ ≤ ∑─ ⁸ ⌐ ∆╢ ⌂ ─ ╩

≡⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ │⁸♄fiⱪ♩ꜝ♇◒╩ ∆╢ ⁸₈ ⌐⅔↑╢♄fiⱪ♩ꜝ♇◒

₉⌐ ℮╙─≤∆╢⁹ 

4. ─  

│⁸ ─ ⌐ ╢ ─ ⌐№√∫≡│⁸ ─ ⌐≈™≡⁸

⁸ ┘ ≤ ∑╩ ℮≤≤╙⌐⁸ ⁸ ┘

⌐ ∆╢ ( 7 4 ה  3 )⁸ ⌐⅔

↑╢ ─ (  37 8 30 )⁸ ⌐

⅔↑╢ ─ ─ ⌐≈™≡(  18 3 31

37 ה 205 )⁸ ⌐⅔↑╢ ┘ ─

⌐≈™≡( ⁸ ה  18 3 31
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38 ה 206 ) ┘ ( )( ה

 6 2 )⌐ ≠⅝⁸ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

5. ─  

⅜ ⌐ ∆╢╙─ ─ │⁸ ─ ⌐⅔™≡ ∆

╢╙─≤∆╢⁹ 

6. ─  

│⁸ ⌐⅔™≡ ↕╣√ ╩ ∆╢ │⁸ ─ ╘

⌐ ™⁸ ─ ┘ ╩ ℮╙─≤∆╢⁹ 

7. ─  

│⁸ ⌐ ─ ≤ ╩ ∆╢ ╘⅜№╢ ⌐⅔™≡

│⁸∕─ ╘⌐ ℮≤≤╙⌐⁸ ∆╢ ≤ ⌐ ∑⁸ ─ ╩ ╠⅛

⌐⇔≡ ∆╢╙─≤∆╢⁹ 

8. ─  

─ ⅜ ⅛≈ ⌐ ∆╢─⌐ ≤⌂╢ ⌐ │ ╩ ⇔≡│

⌂╠⌂™⁹ │⁸ ─ ┘ ╠⅛─ ⌐╟╡ ╩ ∆╢ ⌐

│⁸ ≢ ↕╣√ ╩ ⅝ ─ ⌐ ↕╣╢ ⅛╠

≡─ ∕─ ─ ╩ ⇔⌂ↄ≡│⌂╠⌂™⁹ 

9.  

─ ⁸ ⅜⁸ ⌐╟╢↓≤╩ ≤∆╢ ⌐│ ─₈ ₉

│⁸ ⁸ │ ⌐ ∆╢∕─ ─ ≤ ╖ ⅎ₈ ₉│ ≤ ╖ ⅎ╢╙─

≤∆╢⁹ 

10. ─  

│⁸ ─ ⌐№√∫≡│⁸ ─ ┘ ┼─ ⌂≥⁸ ⌂

╩ ∂⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅜ ─ ⇔≡™╢ ╩ │

ⅎ™ ∆╢ ⁸ ╡╩ ∆╢ ⁸ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

11. ─  

│⁸ ─ │ ─ ⌐ ╩⅝√∆⅔∕╣─№╢ ╩ ⌐ ≤⇔

√ ⁸ ∟⌐⁸∕─ ╩ ╡ ⅛⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ∟⌐ ╡ ↑⌂™ │⁸ ╩ ⇔≡ ╩ ⇔⁸ ⌐

┘ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

12. ─  

│⁸ ⅜ ⇔√ ⁸ ─ ⌐ ⌂ ╩ ∂⌂↑╣┌⌂╠

⌂™⁹ 

⌂⅔⁸ ⌐╟╡ ╩ ↄ⅔∕╣⅜№╢ │⁸ ∟⌐ ─ ╩ ∂⁸

⌐ ┘ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

13.  

│⁸ ⁸ ─ ⌐№√╡⁸ 3 7  

198 3 ⌐⅔↑╢ ╩ ⅎ╢ ╩ ↕∑╢≤⅝│⁸ 47

─ 2⌐ ≠ↄ ⁸╕√│ 47 ─ 10⌐ ≠ↄ ─ ╩ ≡™
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╢↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ 4 1  

16 22 ⌐⅔↑╢ ╩ ⅎ≡ ⁸ ╩ ⇔≡ ∆╢≤⅝│⁸

4 4  32 57 ⌐ ≠ↄ ╩ ≡™╢↓≤╩ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

1- 3  

─   

 

↕ 

↕ 

  

 

 

 

─  

 

 

 

 

2.5m 

12.0m 

3.8m √∞⇔⁸ ⌐≈™≡│ 4.1m  

20.0t √∞⇔⁸ ה ⌐≈™≡│⁸  ה

↕⌐ ∂ 25.0t  

10.0t  

╡ ℮ ⌐ ╢ 1.8m ─ │ 18t 

╡ ℮ ⌐ ╢ 1.3m ≢⁸⅛≈⁸ ╡ ℮

⌐ ╢ ⅜ 9.5t ─ │ 19t  

1.8m ─ │ 20t 

5.0t  

12.0m 

 

↓↓≢™℮ ≤│⁸ ⅜ ⇔⁸ │ ⅜ ↕╣≡™╢ ⌐│∕─ ⌐⅔↑

╢╙─╩™™⁸ ─ ╩↑╪ ⇔≡™╢ ⌐│↓─↑╪ ↕╣≡™╢ ╩ ╗⁹ 

14.  

│⁸ ↕╣√ ─ ⌐ ─ ⁸ ┘

╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹↓─ ⌐⅔™≡⁸ │⁸ ⌐

─ ╩≤╢╙─≤⇔⁸ ⅜ ⌐ ∆╢ ╩ ⅝⁸ ─ ∕─ ─

⌂ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 48  

│⁸ ⌐⅔↑╢ ( ╩ ╗⁹) │ (

34 ─ )⌐≈™≡⁸ ⁸ ⌐⅔↑╢ ─ ╩╙∫≡╙

⅜ ∏╢⅔∕╣⅜№╢ ⌐│⁸∕─ ⌐≈™≡ ≤ ≢⅝╢⁹ 

⌂⅔⁸ │ 9 ─ ⌐ ≠⅝ ↕╣╢╙─≤∆╢⁹ 

 

1- 1- 49 ─  

1. ─  

│⁸ ⌐ ∆╢ ╩ ⇔⁸ ─ ⌂ ╩ ╢≤≤╙⌐⁸

─ ⁸ │ ─ ⌐⅔™≡ ╦⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⌂ │ ⌐ ∆≤⅔╡≢№╢⁹ 
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(1) ( 5  16 )  

(2) ( 3 5  48 )  

(3) ( 21 6  51 )  

(4) ( 2 3  14 )  

(5) ( 6  37 )  

(6) ( 6  37 )  

(7) ∂╪ ( 30 7  71 )  

(8) ( 4 3  12 )  

(9) ( 2 6  40 )  

(10) ( 3 6  66 )  

(11) ( 2 6  40 )  

(12) ─ ─ ⌐ ∆╢ ( 4 3  12 )  

(13) ┘ ( 3 6  69 )  

(14) ( 3 3  9 )  

(15) ( 4 4  32 )  

(16) ( 2 6  36 )  

(17) ( 4 3  4 )  

(18) ( 25 11  76 )  

(19) ∆═╡ ( 29 6  45 )  

(20) ( 3 5  31 )  

(21) ( 30 12  95 )  

(22) ( 4 3  7 )  

(23) ( 3 6  53 )  

(24) ( 4 5  44 )  

(25) ( 4 6  62 )  

(26) ( 26 6  51 )  

(27) ( 2 6  41 )  

(28) ( 2 6  41 )  

(29) ( 3 5  36 )  

(30) ( 6  37 )  

(31) ( 2 6  39 )  

(32) ( 26 6  72 )  

(33) ( 29 6  45 )  

(34) ( 26 6  72 )  

(35) ( 26 6  72 )  

(36) ─ ┘ ⌐ ∆╢ ( 6  37 )  

(37) ( 3 4  22 )  

(38) ( 27 6  50 )  

(39) ( 4 6  74 )  
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(40) ( 3 5  36 )  

(41) ( 6  37 )  

(42) ( 4 5  55 )  

(43) ( 29 5  26 )  

(44) ⌐ ╢ ─ ⌐ ∆╢ ( 3 5  37 )  

(45) ( 29 6  45 )  

(46) ( 29 5  26 )  

(47) ( 3 6  53 )  

(48) ( 15 6  63 )  

(49) ┘ ─ ⌐ ∆╢ ( 3 5  43 )  

(50) ( 3 6  75 )  

(51) ┘ ( 30 6  59 )  

(52) ( 3 5  43 )  

(53) ( 31 4  20 )  

(54) ( 3 5  29 )  

(55) ─ ┘ ─ ─ ⌐ ∆╢ ( 3 5  

37 )  

(56) ⌐╟╢ ─ ─ ⌐ ∆╢ ( 3 5  

36 )  

(57) ( 11 12  160 )  

(58) ( 6  37 )  

(59) ( 3 5  47 )  

(60) ( 30 12  95 )  

(61) ( 4 6  62 )  

(62) ( 26 6  69 )  

(63) ( 3 6  66 )  

(64) ( 3 6  53 )  

(65) ─ ⌂ ─ ⌐ ∆╢ ( 4 5  46 )  

(66) ( 24 4  27 )  

(67) ( 4 3  12 )  

(68) ( 4 6  71 )  

(69) ( 30 12  95 )  

(70) ( 3 6  66 )  

(71) ( 3 6  52 )  

(72) ( 4 6  19 )  

(73) ╩ ∆╢ ⌐╟╢ ─ ⌐ ∆╢ ( 4

4  32 )  

(74) ─ ─ ⌐ ∆╢ ( 4 3  12 )  

(75) ( 12  62 )  
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(76) ┘ ( 30 6  66 )  

(77) ⁸ ─ ─ ─ ⌐ ∆╢ ( 2 6  

42 )  

 

(78) ●☻─ ⌐ ∆╢ ( 29 5  41

)  

(79) ─ ─ ⌐ ∆╢ ( 6  35 )  

(80) ( 6  37 )  

(81) ─ ⌐ ∆╢ ( 4 5  54 )  

(82) ♄▬○◐◦fi ( 26 6  72 )  

(83) ( 23 12  122 )  

(84) ( 29 6  45 )  

(85) ◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ( 30 6  45 )  

2. ─  

│⁸ ╩ ⇔⁸↓╣⌐ ⇔√ ∆╢≢№╤℮ ⅜⁸ ⌐

┌⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ⌂ ─  

│⁸ ─ ⁸ ⁸ ┘ ∕─╙─⅜ 1.─ ⌐ ╠

⇔ ≢№╢↓≤╛⁸ ⇔≡™╢↓≤⅜ ⇔√ ⌐│⁸ ╛⅛⌐ ≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 50 ┼─  

1.  

│⁸ ⁸ ┘∕─ ─ ≤─ ╩ √⌂↑╣┌⌂╠

⌂™⁹ 

2. ┼─  

│⁸ ⌐№√╡ ─ ℮═⅝ ┘∕─ ─ ┼─

╩⁸ ⁸ │ ─ ╘⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ⅝─ ⁸  

│⁸ ⅝⌐⅔™≡ ⁸ ╩ √≤⅝│⁸∕─ ╩ ⌐ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⅛╠ ⅜№∫√ ⌐│⁸ ⇔╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4. ─  

│⁸ ⅝⌐ ⅜№╢ ↓╣╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ │⁸ ⅜ ⌐ ╘╢ ≤ ⌂╢ ⁸ ≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

5.◖Ⱶꜙ♬◔כ◦ꜛfi 

│⁸ ─ ⌐№√╡⁸ ≤─ ⌐ ⅜ ∂⌂™╟℮⌐ ╘⌂↑╣┌

⌂╠⌂™⁹ 
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6.  

│⁸ ⅛╠ ─ ⌐ ⇔≡ ⅜№╡⁸ ⅜ ∆═⅝

│ ╩╙∫≡∕─ ⌐ √╠⌂↑╣┌⌂╠⌂™⁹ 

 

7. ─  

│⁸ ⁸ ≤ ─ ⌂ ╩⁸ ╠─ ⌐⅔™

≡ ╦⌂↑╣┌⌂╠⌂™⁹ │⁸ ⌐ ∟⁸ ⌐ ─ ⁸↓╣╠─

⌐№√∫≡│ ╩╙∫≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

8.  

│⁸ ╕≢─ ─ │⁸ ≤⌂╠⌂™╟℮ ≢ ╡ ╦∆

⌐⇔≡⅔ↄ≤≤╙⌐⁸ ╩ ⌐ ⇔⁸ ⅜№╣┌∕╣⌐ ℮╙─≤∆

╢⁹ 

 

1- 1- 51 ┘ ─  

1. ─  

│⁸ ⌐ ⅜ ╘╠╣≡™╢ ≢∕─ ╩ ∆╢ ⅜№╢

│⁸№╠⅛∂╘ ≤ ∆╢╙─≤∆╢⁹ 

2. │ ─  

│⁸ ⌐ ⅜ ╘╠╣≡™⌂™ ≢⁸ ─ │ ⌐

╩ ℮ │⁸ ⌐∕─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

√∞⇔⁸ ─ ⌐≈™≡│ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1- 1- 52  

1.  

│⁸ ∟⌐ ╩ ⇔⁸ ( BM)⁸ ─ ┘

⁸ ⁸ ⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ⅜⁸ ⌐

↕╣≡™╢ ≤ ╩ ∂√ │ ⌐ ╩ ╛⅛⌐ ⇔ ╩ ↑⌂

↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ( BM) ┘ ╩ ∆╢√╘─ ≤⌂╢ ─ │⁸ ─

╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

│⁸ ⌐ ⌂ ⁸ ⁸ ⁸ ⁸ ─ ╩

⇔⁸ ↓╣╠╩ ⇔⁸ ╛ ─⌂™╟℮ ╘↑╣┌⌂╠⌂™⁹ ╛

⅜ ∂√ ⁸ ⌐ ⇔⁸ ╛⅛⌐ ⁸ ╩ ⇔⁸ ─

⁸ ⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ─ ™ 

│⁸ ⁸ ( BM)⁸ ┘ ⌂ ╩ ⇔

≡│⌂╠⌂™⁹√∞⇔⁸↓╣╩ ∆╢↓≤⅜ ⌂ │⁸ ─ ╩ ≡
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∆╢↓≤⅜≢⅝╢⁹ 

╕√⁸ ⅜ ⇔⌂™ │⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ∆╢ │⁸ ≤─ ⌐ ⅜ ∂⌂™╟℮⌐⇔⌂↑╣┌⌂

╠⌂™⁹ 

4. ─  

│⁸ ─ ⌐№√╡⁸ ╩ ↑╢⅔∕╣─№╢ │ ≤⌂╢ ─

ⅎ⁸ ┘ ╩ ╘≡⁸ ─ ⇔√ ─ ⌐ ⇔≡ ╩ ╦⌂↑╣

┌⌂╠⌂™⁹ 

5. ה  

┘ │⁸ ⌐ ╘╠╣≡™╢ №╢™│ ╩

≤⇔≡ ℮╙─≤∆╢⁹ 

 

1- 1- 53  

1.  

│⁸ ╩ ⁸ⱴ♬ꜙ▪ꜟ ┘ ⌐╟╡ ⇔⁸ ⌐ ⇔

⌂↑╣┌⌂╠⌂™⁹↓╣⌐ ╘─⌂™╙─│⁸ ─ ∆╢ ⌐╟╠⌂↑╣┌⌂

╠⌂™⁹ 

2. ⌐ ╘╢╙─ 

9 5 ⌐ ∆╢₈ ⌐ ╘╢╙─₉≤│⁸ ⌐ ╦╢

⁸ ⁸ ⁸ ⌐ ∆╢ ⌐ ╦╢

┘∕─ ─ ⇔√ ╩™℮⁹ 

3.  

│⁸ ─ ⌐ ⅜ ∂√ │∕─ ╩ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

4.  

│⁸ ⅜ ⌐ ⇔√ ⌐≈™≡│⁸↕╠⌐ ⌂ ╩ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

5. ─  

│⁸ ─ ╛ ⌐╟╡ ╩ ≤⇔⌂™≤ ≢⅝╢ ⌐≈™≡

│⁸ ─ ╩ ↑√ ≢⁸ ╩ ≢⅝╢╙─≤∆╢⁹ 

6.◘fiⱪꜟ  

│⁸ ⌂ ⅜ ⌂ ⁸ ⌐ ⇔ ꜟfiⱪ◘ה ─ ╩

╘╢↓≤⅜≢⅝╢⁹ 

 

1- 1- 54 ⌐╟╢  

1. ─  

│⁸ ∟⌐ ─ ⌂ ╩ ⇔⁸ ⅜ 29 ─

─ ╩ ↑╢≤ ╦╣╢ ⌐│⁸ ∟⌐ ⌐╟╡ ╩ ∂≡

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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2. ≢ ╘√  

30 1 ⌐ ∆╢₈ ≢ ╩ ╘√╙─₉≤│⁸ ─ ⌐

→╢╙─╩™℮⁹ 

 

(1)  ⁸ ⌐ ∆╢  

⁸ ⅜ ⇔≡™╢ │ ⅛╠ ⇔≡∕╣≤

≤ ╘╠╣╢  

(2)  ⌐ ∆╢  

─™∏╣⅛⌐ ∆╢ ≤∆╢⁹ 

ᵑ 24 ( ─ 24 ⌐⅔↑╢ ╩™℮⁹)⅜ 80mm  

ᵒ 1 ( ─ 60 ⌐⅔↑╢ ╩™℮⁹)⅜ 20mm  

ᵓ ( ─ 72 ⌐⅔↑╢ ╩™℮⁹)⅜ 150mm  

ᵔ ∕─ ≢ ╘√  

(3) ⌐ ∆╢  

(10 ─ ≢ ─╙─╩™℮⁹)⅜ 15m/ №∫√  

(4)  ™─ ⌐№√∫≡│⁸ ─│╪ ⁸ │∕╣⌐ ∏╢

⌐╟╡ ⇔√  

(5) ⁸ ⁸ ⌐ ∆╢  

─ ⌐╟╡ ⇔⁸ ─ ⌐╦√∫≡ ─ ⌐╙ ╩ ╓⇔√

≤ ╘╠╣╢  

3.∕─  

30 2 ⌐ ∆╢₈ ⅜ ⌂ ─ ╩ ∫√↓≤⌐

≠ↄ╙─₉≤│⁸ ┘ 27 ⌐ ∆╢ ╩ ∫√≤ ╘╠╣⌂

™╙─ ┘ ─ ⅜ ─ ⌐╟╢≤↕╣╢╙─╩™℮⁹ 

 

1- 1- 55  

1.  

│⁸ ╩ ∆╢ ⁸ ⌐ ─ ≢№╢ ⅜⌂ↄ⁸

∕─ ⌐ ⇔√ ╩ 8 ⌐ ≠⅝ ⌐ ╘╢ ⁸ ╩ ∆╢

≤ ─ ╩ ℮ ⌐⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ─ ⌐╟╡ │ ⇔√≤⅝│⁸↓╣╩ ∆╢√╘⌐ ⌂

╩ ∂⁸ ┘ ─ ⌐≈™≡│⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ⌐ ↕╣╢  

⅜⁸ ⇔╩ ↑√ ─ ⅜ ( 3 6  52

2 1 1 )⌐ ↕╣╢ ⌐ ∆╢ │⁸ ─ │

⌐ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ ⌐╟╡ ┘ ⅜ ⌐ ∆╢ ⌐≈™≡│⁸

│↓╣╩ ⌐ │ ⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 
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1- 1- 56 ─ ┘ ─  

1.  

│⁸ ⅜№╢≤ ↕╣╢ ≢ ⌐ ∆╢ ┘∕─

┘⌐ ┘∕─ ⌐ ⌐ ╘╢ ⁸ ┘

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ fi♁כ◔⁸ ╩ ∆╢ ⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ─  

│⁸ ⁸ ⁸ ┘ ─

⌐╟╡⁸ ─ ⌐ ∂⁸ ╩ ≤∆╢↓╣╠─ ⌐ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

4. ─ ─  

│⁸ ─ ⌐ ↕⌂↑╣┌⌂╠⌂™⁹ 

5.  

│⁸ ─ ⌐ ⇔≡ ∂√ ⁸ ⁸ ┘∕─ ─ ⌐ ⇔≡

╩╙∫≡ ⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

6. ─  

│⁸ ⌐ ∆╢ │ ⌐ ⇔⁸∕─

( )╩ 1ﬞ ⌐╟╢ ⌐№∫≡│⁸

40 ⌐⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⁸ ╛⅛⌐ ╩ ⇔⁸ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

 

1- 1- 57 ─  

1.  

│⁸ ─√╘ ⅜№╢≤ ╘╢≤⅝│⁸ ─ ╩≤╠⌂↑╣┌⌂

╠⌂™⁹ 

╕√⁸ │⁸ ╩≤∫√ ⌐│⁸∕─ ╩ ∟⌐ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

2.  

│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ∆═╡⁸ ⁸ ⁸ ⁸

∕─ │ ( ₈ ₉≤™℮⁹)⌐ ™⁸ ─ ה

─ ┘ ─ ⌐ ⌂ ⅜№╢≤ ╘╠╣╢≤⅝│⁸ ⌐ ⇔≡ ─

╩≤╢↓≤╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

1- 1- 58 ─  

│⁸ ⇔√ ( ⁸ ╩ ╗)─ ⌐≈™≡ ⌐ ⌂

┼ ╩ ⌐ ⇔⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ─ ⌐≈™≡│ ─ ⌐╟╢⁹ 
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1- 1- 59  

│⁸ ╠ ⇔√ ╛ ┼─ ≤⇔≡ ≢⅝╢ ⌐≈™

≡⁸ ╕≢⌐ ─ ⌐╟╡⁸ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

1- 1- 60 ─  

│⁸ ה ─ ה ╩ ℮ ⁸ ▪☻ⱬ☻♩ ─ ─

─₈ ₉╩ ╦⌂↑╣┌⌂╠⌂™⁹ ⌐ ≠ↄ ─

⌐№∫≡│₈ ─ ₉╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⌐ ≠⅝⁸ ╩ ⇔╟℮≤∆╢≤⅝│⁸

⌐ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 
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 2  ┘  

 

 1     

2- 1- 1  

1.  

⅜ ⌐ ∆╢ ⁸ ┘ ( ₈ ₉≤™℮⁹)│⁸

⁸ ⁸ ⌐≈™≡ ┘ ⌐ ↕╣√ ─ │ ─

╩ ⇔⁸JIS │∕─ ∆╢ ⌐ ⇔√ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

√∞⇔⁸ ⅜ ⇔√ ┘ ⌐ ↕╣≡™⌂™ ⌐≈™≡

│ ↄ╙─≤∆╢⁹ 

2. ─  

⅜ ⌐ ∆╢ ⌐≈™≡│⁸ ⌐ ↕╣√ ⁸ ⁸

⁸ ⁸ ╩ ⇔≡™╢╙─≢⁸⅛≈⁸ ⁸ ⁸ ⁸ ─ ⅜⌂™╙─

≤⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ⌐ ↕╣≡™⌂™ ─ ─  

⅜ ⌐ ∆╢ ⌐ ↕╣≡™⌂™ │⁸ ─ │↓

╣≤ ─ ╩ ⇔≡™╢╙─≤⇔⁸№╠⅛∂╘ ─ ╩ ↑⌂↑╣┌⌂

╠⌂™⁹ 

(1) (JIS)  

(2) (JEC) 

(3) (JEM) 

(4) (SBA) 

(5) (JCS) 

(6) (WES) 

(7) (JWWA) 

(8) ♄◒♃▬ꜟ (JDPA) 

ה (9) (SHASE) 

4. ─ ─  

│⁸ ≢ ↕╣√ ─℮∟ JI Sⱴכ◒ ─ ╩ ™╢

│⁸ ה ⅜ ∆╢

№╢™│⁸ ─ ≢ ⇔√ ╩ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

⌂⅔⁸ ─ ⌐ ∆ ≢ ↕╣√ ╩ ™╢ │⁸

╩ ─ ╩ ∆╢ ≤∆╢↓≤⅜≢⅝╢⁹ 
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₈ ה ₉  

  
JIS  

 

з ☿ⱷfi♩ ⱳꜟ♩ꜝfi♪☿ⱷfi♩ JIS R 5210 

☿ⱷfi♩ JIS R 5211 

◦ꜞ◌☿ⱷfi♩ JIS R 5212 

ⱨꜝ▬▪♇◦ꜙ☿ⱷfi♩ JIS R 5213 

и  1   JIS G 3101 

 JIS G 3106 

◖fi◒ꜞכ♩  JIS G 3112 

 JIS G 3114 

2   JIS G 3350 

3   JIS G 3444 

 JIS G 3452 

◒כ▪  JIS G 3457 

 JIS G 3466 

4   JIS G 3532 

5 ꞉▬ꜘ꜡כⱪ ꞉▬ꜘ꜡כⱪ JIS G 3525 

6 ⱪ꜠☻♩꜠☻♩ 

◖fi◒ꜞכ♩  

 

┘ ╟╡  JIS G 3536 

 JIS G 3109 

Ⱨ▪ⱡ  JIS G 3502 

 JIS G 3506 

7   JIS G 3532 

 JIS G 3551 

└⇔  JIS G 3552 

8 ←™ 

┘  

←™ JIS A 5525 

←™ JIS A 5526 

 JIS A 5528 

 JIS A 5530 

9   JIS G 3101 

Ⱳꜟ♩ JIS B 1180 

♫♇♩ JIS B 1181 

Ⱳꜟ♩⁸ 

♫♇♩⁸ ─☿♇♩ 
JIS B 1186 

й  
▪☻ⱨ□ꜟ♩ 

 

 

▪☻ⱨ□ꜟ♩  JIS K 2208 
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к ←╡ ┘  ←╡  JIS A 5006 

 JIS A 5001 

▪☻ⱨ□ꜟ♩  JIS A 5001 

ⱨ▫ꜝכ  JIS A 5008 

◖fi◒ꜞכ♩ ┘  JIS A 5005 

◖fi◒ꜞכ♩ ☻ꜝ◓  JIS A 5011 

☻ꜝ◓ JIS A 5015 

 

5. ה ─  

│⁸ ─ ⁸ ╩ ∆╢ ≢ ∆╢ ה ⌐≈™≡⁸

┘ ─ ╩ ╘√ ≢⁸ ⁸ ─ ╩ ™∕╣╠⅜

≢ ∆╢ ╩ ∆╢ │⁸ ─ ╩ ≡ ∆╢↓≤⅜≢⅝╢⁹ 

6. ─  

13 1 ⌐ ∆╢₈ ─ ₉≤│⁸JIS⌐ ⇔√╙─⁸ │↓╣≤

─ ╩ ∆╢╙─ │ ⅜↓╣≤ ─ ╩ ∆╢≤ ╘√╙─

╩™℮⁹ 

7. ╩ ℮  

│⁸ ⌐⅔™≡ ╩ ℮↓≤≤⇔≡™╢ ⌐≈™≡⁸JIS │

≢ ∆╢ ⌐╟╡⁸ ╩ ⇔⁸∕─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸JISⱴכ◒ ⌐≈™≡│ ╩ ≢⅝╢⁹ 

8. ─  

│⁸ ╩ ∆╢╕≢⌐∕─ ⌐ ⅜ ∂⌂™╟℮⁸↓╣╩ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ─ ⌐╟╡ ─ ⅜ ≤ ⅛╠ ↕╣√ ⌐│⁸

↓╣╩ ⅎ╢≤≤╙⌐⁸ √⌐ ∆╢ ⌐≈™≡│⁸ ╩ ↑⌂↑╣┌⌂╠

⌂™⁹ 

 

2- 1- 2    

1. ─  

⌐ ∆╢ │ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

⌐ ∆╢ ⌐≈™≡│⁸ ─ │ ╩ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ⌐⁸ ⁸ ⁸ ⁸ ⁸ ╩ ⇔√ ╩

↑⌂↑╣┌⌂╠⌂™⁹ 
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2- 1- 3    

1.  

│⁸ ⌐ ⇔√ ─ ╩ ∆╢⁸ ⁸ ⁸Ⱶꜟ◦

♩כ ─ ╩ ─ ⌐⅔™≡ ⁸ ⇔⁸ │ ─

⅜№∫√ │ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸JIS ─℮∟ JIS ⱴכ

◒⅜ ↕╣≡™╢ ה ⌐≈™≡│⁸ ╩ ∆ ─ ╩╙∫≡

─ ⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

√∞⇔⁸ ≢ ─ ╩ ╘╠╣≡™╢╙─⌐≈™≡│⁸

┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

╩ ╖ ╦∑≡ ∆╢ ─ ⅜ ⇔╛∆™ ≢ ╩ ∆

╢ │⁸ ⌂ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

2- 1- ה 4  

│⁸ ⌐⅔™≡ ─ ⇔ↄ│ ┘ ╩ ↑≡ ∆╢↓

≤╩ ↕╣√ ⌐≈™≡⁸ │ ╩ ∆╢ ╩ ╩ ∆╢╕

≢⌐ ⌐ ⇔⁸ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸JIS ⱴכ◒ ⌐≈™≡│⁸JIS ⱴכ◒ ─ ≤⇔ │ ╩

∆╢ ─ │ ≢⅝╢⁹ 

 

 

 2   

2- 2- 1  

1.  

┘ ( ⁸ ⌐⅔™≡₈ ₉≤™℮⁹)

⌐≈™≡│⁸JIS⁸JEC⁸JEM ─ ┘ ⌐╟╢⁹↓╣⌐╟╡ ™

│⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

2. ה  

⌐≈™≡│⁸ ≤ ⇔⁸ ⁸ ⁸ ה ⌐ ⌂

╛ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⌐ ∆╢ ⌐≈™≡│⁸ ⌐⅔™≡╙ ≢⅝╢╟℮ ∆

╢╙─≤∆╢⁹ 

3. ─  

─ ⌐≈™≡│⁸ ┘ ⌐ ⇔≡ ⌐ ∑∏⁸ ─

⅜ ∂⌂™ ⌐∆╢≤≤╙⌐⁸ ⌐ ∆╢╙─⌐≈™≡│⁸ ⌐ ⇔≡

╙ ⌂╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

4. ⌐ ∆╢  

⌐ ∆╢ ⌐≈™≡│⁸ ⌂╙─≢⁸ ⁸ ⁸

⅜ ↄ⁸ ─ ⌂ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 
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5.  

─ ⌐≈™≡│⁸ ⌐╟╢⁹ 

6.  

⌐≈™≡│⁸ ⌐╟╡⁸ ╩ ⌐ ™⁸ ⁸

│⁸ ⌂ ⁸ ╩ ⇔⁸⅛≈ ⌂ ─╙─≤⇔⌂↑╣┌⌂╠⌂™⁹

↓╣⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

7. ─  

─ ─ ⌐≈™≡⁸ ┘ ה ⌐ ⇔≡

⌂ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

8.  

─ ⌐≈™≡│⁸ ╩ ™⁸ ⌂ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

9.  

─ ⌐≈™≡│⁸ ╩ ™ ⌂ ╩ ⌂╦⌂↑╣┌⌂

╠⌂™⁹ 

10. ─ ┘  

─ ─ ┘ ⌐≈™≡│⁸JIS C 62271- 200 (

1kV╩ ⅎ 52kV ─ ☻▬♇♅◑ꜘ ┘◖fi♩꜡⁸(ꜘ◑ꜟכJEM 1265(

☻▬♇♅◑ꜘ ┘◖fi♩꜡⁸(ꜘ◑ꜟכJEM 1459( ⁸ ─ ┘ )

─ ∆╢ ⌐╟╢⁹↓╣⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

11.  

─ │⁸ ─≤⅔╡≤∆╢⁹ 

(1) 6kV    16,000V(6 B) 

(2) 6kV    22,000V(6 A) 

(3) 400V    2,000V 

(4) 200/100    1,500V 

(5) ( ╩ ↄ)  1,500V(60V ─ │ 1,000V) 

12.  

─ │⁸ ─≤⅔╡≤∆╢⁹ 

(1) ─ │⁸JIS C 62271- 200⁸JEM 1265 ─ ∆╢ ⌐╟╢⁹↓╣⌐╟╡

™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(2) ⌐ ⌂ ╩ ∆╢ ♪ꜟכ◦┘ ╩ ∆╢ │⁸

─ │↓─ ╡≢⌂™⁹ 

(3) ╛ ─ ─ ⌐ ⇔≡│⁸ ╩ ⇔⌂™⁹ 

13.  

─ │⁸JIS C 62271- 200⌐╟╢╙──╒⅛⁸ ⌐╟╢╙─

≤∆╢⁹↓╣⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1) ─ ⅝↕ 63×315( )  

(2)            ⱪꜝ☻♅♇◒( )  
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(3)        ◗◦♇◒  

(4)        ─ ⌐╟╢ 

14.PLC  

─ PLC │⁸ ─≤⅔╡≤∆╢⁹ 

(1) ╩ⱪ꜡◓ꜝⱶ⌐╟╡ ∆╢ ╩ ≈╙─≤∆╢⁹ 

(2) PLC ⌐№╢ ≤ ⌐ ∆╢▬fi♃ⱨ▼כ☻ ╩ ≈╙─≤

∆╢⁹ 

(3) ─ PLC╛ ≤ ╩ ─♃כ♦≡⇔ ╩ ℮Ⱡ♇♩꞉כ◒ ╩ ≈╙─≤

∆╢⁹ 

(4) ─⸗♬♃ꜞfi◓ ╩ ≈╙─≤∆╢⁹ 

15.  

⌐ PLC ╩ ∆╢ ⌐│⁸ ─ ⌂ ⌐

⇔ ∆╢↓≤⁹ 

 

2- 2- 2 ┘  

1.  

│⁸ ⌐ ⌂ ⁸ ╩ ∆╢╙─≤⇔⁸ ─ ⌐≈™≡│ ─

─≤⅔╡≤∆╢⁹ 

⌂⅔⁸ ⌐│ ⌐ ∂≡⇔╚ ╩ ↑╢╙─≤∆╢⁹ 

( )  

ה    ∕─  

 

 

⌐  3.2 3.0  1.6 2.0  1.6 2.0  

⌐ ⌂⇔ 2.3 2.0  1.6 2.0  1.6 2.0  

◖fi♩꜡כꜟ☿fi♃  1.6 2.0  1.6 2.0  2.3 2.0  

☻♃fi♪  2.3 2.0  1.6 2.0  1.6 2.0  

☻♃fi♪  2.3 2.0  1.6 2.0  1.6 2.0  

 3.2 3.0  1.6 2.0  2.3 2.0  

 1.6 2.0  1.6 2.0  1.6 2.0  

 1.6 2.0  1.6 2.0  1.6 2.0  

[ ]   │☻♥fi꜠☻ ╩ ⇔√  

 

2. ─  

│⁸ ≡√ ⌐⅔™≡ ⅜ ⌐ ⇔≡™╢╙─≤⇔⁸ │

─ ⁸ ─ ╩ ⇔√╙─≤∆╢⁹ 

3. ה  

⌐│ ╩ ↑╢≤≤╙⌐⁸ ⌐ ╘╠╣√ ╩ ↑╢╙

─≤∆╢⁹ 
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4. ─  

─ (◖fi♩꜡כꜟ☿fi♃ ╩ ↄ)⌐│⁸ ╩ ↑╢≤≤╙⌐⁸

┘ ⌐ ↕╣╢ ⌐│⁸☻Ɑכ☻ⱥכ♃╩ ↑╢╙─≤∆╢⁹ 

╕√⁸ ╩ ∆╢ ⌐│⁸ ⌂ ╩ ∆╙─≤∆╢⁹ 

5.  

⁸ ─ │⁸ ⁸ ⁸ ─ ⌐ ∂√⁸

⁸ ─ ≤∆╢⁹ 

6.  

─ ⅜ ≢ ╩ ∆╢ ≢⁸⅛≈ ╩ ≤∆╢╙─│⁸

╩ ↑ ⇔ │ ⇔ ╖⅜ ⌐ ⅎ╢≤≤╙⌐⁸ │ ⇔⌂™ ≤∆╢⁹ 

7.  

│⁸ ≤⇔ ╩ ╘√ ≢⁸ ⅜ ≢⅝╢╙─≤∆╢⁹ 

8.  

│⁸ ≤⇔⁸ ─ │Ɽ♥ ⌐╟╡ ╩ ℮╙─≤∆╢⁹ 

√∞⇔⁸ⱨꜞכ▪◒☿☻ⱨ꜡▪⌐ ↑╢ │↓─ ╡≢│⌂™⁹ 

9.  

─ ⌐≈™≡│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)    ⱷꜝⱵfi │ⱳꜞ►꜠♃fi  

(2)    ⌐ ⌂⅝ │⁸JEM 1135⌐ ∆╢ 

 

2- 2- 3  

1.  

⌐≈™≡│⁸ ∆╢ ⌐ ∏╢╒⅛⁸ ⌐ ⇔√ ╩ ⅝ ⌐

╟╢⁹↓╣⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1) ⁸ ─ │⁸1.0 │ 1P (JIS C 1102( ))

≤∆╢⁹ 

(2) │⁸ ⁸ ⁸ ⁸ ≤⇔⁸ │⁸ ⁸ ⁸

⌐≈™≡│ 1.5 ⁸ │ 1.0 ⁸ │ ⌐⅔™≡±4°(JIS C 

1102( )) ≤∆╢⁹ 

(3) ─ │⁸5◘▬◒ꜟ ≤⇔ │⁸JIS C 4603(

)⌐╟╢⁹ 

(4) ─ │⁸6 A │ 3 A≤∆╢⁹ 

(5) ┘ │⁸ ╩ 6 B │ 3 B⁸

└╪ ─ ╩ 5 ⁸ ─ ╩ 3 ≤∆╢⁹ 

(6) ─ │ ⌐╟╢⁹ 

♪ꜟכ⸗ (7) ≤ ─ ⌐│⁸150KVA ⁸ ─ ⌐│⁸

500KVA ─╙─⌐♄▬ꜘꜟ ╩ ↕∑╢╙─≤∆╢⁹ 

(8) ◖fi♦fi◘( ꜞ▪◒♩ꜟ )│⁸ ≤∆╢⁹ 

(9) │⁸ ─√╘ ⇔ ⌂ ≤∆╢⁹ 
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(10)  │⁸ ♪כꜞ│ ≤∆╢⁹ 

(11)  │⁸ ⌐≈™≡│⁸◄ⱳ◐◦ │ ◗ⱶ⸗כꜟ♪ ⁸ ⌐

≈™≡│⁸ ─╒⅛ⱳꜞ◄☻♥ꜟ⸗כꜟ♪ │ ─╙─≤∆╢⁹ 

2.  

⌐ ⇔√ ╩ ⅝⁸ ⌐ ↑╢ ─ │ ⌐╟╢⁹↓╣⌐╟

╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1)  

ΝΝ☻ⱪꜞfi◓ꜞ♃כfi  

ΝΝ  

(2) Ɫfi♪ꜟ  

Ɫfi♪ꜟ ┘☻▬♇♅ │⁸ ⌐╟╢╙─≤∆╢⁹ 

Ɫfi♪ꜟ ┘☻▬♇♅  

 Ɫfi♪ꜟ ┘☻▬♇♅  

⁸  Ⱨ☻♩ꜟ │  

⁸  ⁸☻♥♇◐ │  

⁸ ⁸  │  

ה ☻▬♇♅  

ⱣꜟⱩ ⁸ ⁸  │  

♩כ◕ ⁸ ⁸  ⁸ │  

 │  

  

  

│   

ꜝfiⱪ   

 

 

 3   

2- 3- 1  

1.  

│⁸ ─ ⅛╠ ╩ ⇔⁸ ⁸ ⌐ ┼

⇔⅜≢⅝╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

3. ─  

─ │⁸ ≤⇔⁸ ─ ⅛╠ 2m ∆╙─≤∆╢⁹ 

4.  

│⁸ ┘ ╩ ↑⁸ ⌐ ⇔≡⁸ ∆╢ ≤⇔

⌂↑╣┌⌂╠⌂™⁹ 
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⌂⅔⁸ ╩ ↑╢ │⁸ ⌐╟╢⁹ 

5. ה ─  

│⁸ ╩ ↑⁸ ┘ ╩ ∆╢ ≤⇔⌂↑╣┌⌂╠

⌂™⁹ 

6. ┘  

│⁸ ─ ┘ ╩ ↑╠╣╢ ≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

7. ה  

─ ⌐│⁸ ┘ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⌐ ⇔√ ╩ ⅝⁸ │ ≤⇔⁸ │

│ ≤∆╢⁹ 

8.  

⌐│⁸ ⁸ ⁸ ⁸ ╩ ↑╢≤≤╙⌐ │ ⌐

⌂ ⁸ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

9.  

⌐ ∆╢ │⁸ ≤⇔⁸ │⁸ ⁸ │⁸ ⁸ │ⱦ☻

╘ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

 

2- 3- 2  

1.  

│⁸ │ ⅛╠─ ╩ ⌐ ∆

⌐ ∆╢≤≤╙⌐ ╩ ™⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

√∞⇔⁸ │ ⌐╟╢⁹ 

2. ─  

─ │⁸ ⌐ ∆ ⌐ ⇔≡ ╩ ∫√╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ │⁸ ⁸ ♪ꜟכ⸗│ ≤⇔ │ ⌐╟

╢⁹ 

3.  

╩ ∆╢ │⁸ ┘ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ╩ ↑╢ │ ⌐╟╢⁹ 

4. ─  

⁸ ⁸ ┼─ │⁸∕╣∙╣ ⇔√

≤∆╢⁹ 

⌂⅔⁸ ⇔√ ⌐ ↑╢ ─ ⌐│⁸ │ⱥꜙכ☼

╩ ↑╢╙─≤⇔⁸∕─ │ ⌐╟╢⁹ 

5.  

⌐ ∆╢ │⁸ ≤⇔⁸ │⁸ ⁸ │⁸ ⁸ │ⱦ☻

╘ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

 



2  ┘  

-  55 -  

 

2- 3- 3  

1.  

│⁸ ≤ ⅛╠─ ╩ ⌐ ⅎ╩ ™⁸

┼ ⇔⅜≢⅝╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

─ ⅎ│⁸ ─ ⌐ ∂≡ ─ ⌂ ⌐╟╡ ™⁸ ⌐ ▬

fi♃꜡♇◒╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ⁸ ⁸ ⌐ ⌂ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

4.  

│⁸ ≤⇔⁸ │⁸ ⁸ │⁸ ⁸ │ⱦ☻ ╘

≤⇔⌂↑╣┌⌂╠⌂™⁹ 

 

2- 3- 4  

1.  

│⁸ ⅛╠─ ╩ ⇔⁸ ╩ ⁸

⌐ ≢⅝╢╙─≤∆╢⁹ 

2.  

│⁸ ↔≤⌐ ⇔√ ≤⇔⁸∕╣∙╣⌐⁸ │∕╣⌐ ╦

╢╙─╩ ↑╢≤≤╙⌐⁸ ┘ ⌂ ╩ ↑╢╙─≤∆╢⁹ 

3. ◖fi♦fi◘ 

│⁸ ◖fi♦fi◘╩ ↑⁸ ─ ╩ 90% ≤∆╢╙─≤

∆╢⁹ 

⌂⅔⁸◖fi♦fi◘⌐│⁸ ─√╘⌐ ─ ⌂ ╩ ↑╢≤≤╙

⌐⁸ ⌐ ∂≡ ꜞ▪◒♩ꜟ╩ ↑≡ ╩ ℮╙─≤∆╢⁹ 

4. ה  

⌐ ↑╢ ⁸ │⁸ ⌐╟╢⁹ 

5. ה  

│⁸ │ ⌐ ⌂ ⁸ ╩ ↑╢╙─≤∆╢⁹ 

6.  

│⁸JEM 1225( ◖fiⱦⱠכ◦ꜛfi☻♃⁸⇔≥─╙╢╟⌐(♃כ │

⌐╟╢⁹ 

7.  

│⁸ ≤⇔⁸ │⁸ ⁸ │⁸ │ⱦ☻ ╘

≤⇔⌂↑╣┌⌂╠⌂™⁹ 
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 4   

1.  

⌐│⁸ ─ ⅛╠ ⇔⁸ ⁸ ⌐ ┼ ⇔⅜

≢⅝╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

2.    

≤ ─ ⌐≈™≡│⁸ ₁≢ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

3.  

⁸ ⌐│⁸ ₁⌐ ╩ ↑⌂↑╣┌⌂╠⌂

™⁹ 

4.  

⌐ ↔≤─ ╩ ↑╢ │⁸ ↔≤⌐ ╩

↑⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⅛╠ ⌐ ╩ ∆╢ ┘ ⌐│⁸

│ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

5. ─ ⅎ 

≤ ⅛╠─ ╩ ⅎ╢ │⁸ ⌐ ⅎ╩ ™⁸ ┼ ⇔

⅜≢⅝╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

6.  

⅛╠─ ╩ ∆╢ ⌐≈™≡│⁸ ⌐ ⇔√ ╩ ⅝⁸

≤⇔⁸ ─ ™ ≤∆╢⁹ 

7. ה  

⌐≈™≡│⁸ ⁸ ┘ ⁸ ╩ ↑⌂↑╣┌⌂╠

⌂™⁹ 

8.  

⌐ ∆╢ │⁸ │ ≤⇔⁸ ╩ ⁸ ╩⁸

─ │⁸ ⁸ │ⱦ☻ ╘ ≤⇔⁸ ─ │⁸ ≤⇔⌂↑╣┌⌂

╠⌂™⁹ 

 

 

 5   

2- 5- 1  

1.  

│⁸ ⌐ ⇔√ ╩ ⅝ ⌐╟╢⁹↓╣⌐╟╡ ™ │⁸

─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1) │⁸ ⌐ ⇔√ ─ 150%╩ 15 ⁸ ─ 110%╩

30 ∂≡╙ ─⌂™╙─≤∆╢⁹ 

(2) │⁸ ─ 120%≢ 2 ⇔≡╙ ⌐ ⅎ╢╙─≤

∆╢⁹ 
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(3) │⁸ ─ ≢⁸ ┘ ⅛╠ ╩ ↕∑

√ ─  

⅜ ≢ ─±3.5% ≤⌂╢╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(4) │⁸ ⅜ ≢⁸ ⁸ ≢ ─

100%( 0.4 )⌐ ∆╢ (100%▬fiⱧכ♄fi☻)╩ ⅎ√ ─

─ ≤⇔⁸ ⇔√≤⅝ ─ 30% ⌐ ╕╡⁸2 ⌐ ─

─- 3% ⌐ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸↓─ ⁸ ─ ╩ ⇔ ─ ╩ ╗╙─≤∆╢⁹ 

(5) │ ⌐⅔™≡ ≤ ⌐│ ─ 2 ⌐

1,000V╩ ⅎ√╙─( 1,500V)╩⁸ ≤ ⌐│ ─ 10 (

1,500V)╩∕╣∙╣ 1 ⇔≡╙ ─⌂™╙─≤∆╢⁹ 

(6) ─ │ ⌐╟╢╙─≤∆╢⁹ 

( )     

  ( )     

     3  

     

     

    Ⱪꜝ◦꜠☻ │  

2.  

│⁸ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢⁹ 

┘   1  

   1  

ⱬ1    ☻כ  

Ⱳꜟ♩1   ♩♇♫ה  

3.  

─ ⌐≈™≡│⁸  6  8 6- 8- 4⌐╟╢⁹ 

 

2- 5- ꜟ♀כ▫♦ 2  

fi☺fi◄ꜟ♀כ▫♦─ (JEM 1354)│⁸ ⌐╟╢⁹↓╣

⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

ꜟ♀כ▫♦⁸⅔⌂ ─ ⁸ ⌐≈™≡│⁸  6  5 6- 5- 2⌐╟╢⁹ 

(1) │⁸ ╩ ⇔√ ⌐⅔™≡⁸ ⌐≡ ─ 110%≢ 1

⇔≡╙ ─⌂™╙─≤∆╢⁹ 

(2) │⁸ ╩ ⇔√ ≢⁸ ─ 110%≢ 30 ⇔≡╙

─⌂™╙─≤∆╢⁹ 

(3) ╩ ⇔√ ⁸ ─ │⁸ ⅜ 900min- 1 ─

≤⅝ 8 ⌐⁸900min- 1 ─≤⅝ 15 ≢ ∆╢╙─≤∆╢⁹ 
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(4) ─ ∆╢╙─⌐≈™≡│⁸  6  5 6- 5- 2⌐ ∏╢╙─

≤∆╢⁹ 

 

2- 5- ⱦfiכ♃☻● 3  

─ (JEC 2130)│⁸ ⌐ ⇔√ ╩ ⅝ ⌐╟╢⁹↓╣⌐

╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ─ ⁸ ⌐≈™≡│⁸  6  5 6- 5- 3⌐╟╢⁹ 

(1) │ ╩ ⇔√ ≢⁸ ⌐≡ ─ 105%≢ 1

⇔≡╙ ─⌂™╙─≤∆╢⁹ 

(2) 37ϴ⁸920hPa⌐≡ ⅜≢⅝╢╙─≤∆╢⁹ 

(3) ⇔√ 15 ≢ ∆╢╙─≤∆╢⁹ 

ⱦfiכ♃☻● (4) ─ ∆╢╙─⌐≈™≡│  6  5 6- 5- 3⌐ ∏

╢╙─≤∆╢⁹ 

 

2- 5- 4  

1.  

│⁸ ⌐ ⇔√ ╩ ⅝ ↔≤⌐ ⇔√ ─╙─≤∆╢⁹ 

2.  

⌐│⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ╩ ↑╢╙─≤∆╢⁹ 

3.  

⌐≈™≡│⁸ ╩ ↑╢≤≤╙⌐⁸ │ ⌐ ⌂ ⁸

╩ ↑╢╙─≤∆╢⁹ 

4.  

⌐≈™≡│⁸ ⁸ ( ┘ )╩ ↑╢╙─

≤∆╢⁹ 

5.  

│⁸ ⁸☻♃fi♪ ⁸ │ ≤⇔⁸ │ ⁸ │⁸ ⁸

│ⱦ☻ ≤∆╢⁹ 

 

2- 5- 5  

1.  

─ │⁸ ⌐ ⇔ ─№╢╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ⅜ ⇔√≤⅝ ⌐ ╩ ™⁸ ⌐ ∆╢╙

─≤⇔⁸ ⌐╟╡ ⅜ ⅎ╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ◘▬ꜞ☻♃ ≤⇔⁸ │ ≤⇔⌂

↑╣┌⌂╠⌂™⁹ 
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4.  

│⁸JIS C 8704⁸SBA 3007₈ ₉(HSE)⁸SBA 3018₈ ꜟכ◦

₉(MSE)⁸SBA 5005₈ⱬfi♩ ▪ꜟ◌ꜞ (AH)(AHH)₉⁸SBA 5006₈◦כ

ꜟ ⅝▪ꜟ◌ꜞ (A)(AHH)₉(AHH- E)⌐ ∆╢╙─≤⇔⁸ ꜟכ◦

(MSE) ꜟכ◦⁸│ ⅝▪ꜟ◌ꜞ (A)(AHH)╩ ∆╢ ╩ ⅝⁸

╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ │ ⌐╟╢⁹ 

5.  

│⁸ ─ ⁸ ⁸ ⁸ ⁸ ╩ ⇔√ ╩ ↑⌂

↑╣┌⌂╠⌂™⁹ 

6.  

│⁸ ─ ╩ ⇔√ ☻Ɑכ☻╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

√∞⇔⁸ ⁸ ─ ╩ ℮ ⅜№╢ ╩ ⇔≡™╢ │⁸ ╩

⌐ ∑ ⌐ ⇔ │ ⇔ ╖ ⌂╙─≤⇔⁸ │⁸ ⇔√ ≤∆╢⁹ 

⌂⅔⁸↓╣ ─ │ ⌐╟╢⁹ 

7. ה  

│⁸ ╩ ↑╢≤≤╙⌐⁸ ⁸ ┘ ⁸

⌐ ⌂ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

8.  

─ ┘ │⁸ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

9.  

─ │⁸ ≤⇔⁸ │ ⁸ │ ⁸ │ⱦ☻

≤∆╢⁹ 

10. ─  

ꜟכ◦ ╩ ∆╢ ╩ ⅝ │⁸ ─℮∟ ⌐ ⇔√╙

─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

      1  

☻ⱳ▬♩      1  

1      ♩כ꜡  

      1  

┘╪      1  

     1  

ꜟכ◦) │⁸ ─ ╩ ↄ)   18  

 

2- 5- 6  

1.  

─ │⁸ ≢ ⅜⌂™ ╡ ▬fiⱣכ♃ ⁸

≤∆╢⁹ 
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2.  

│⁸10KVA ─ ─ ⌐│⁸♩ꜝfi☺☻♃ ≤⇔⁸10KVA╩ ⅎ╢ ─

⌐│⁸♩ꜝfi☺☻♃ │◘▬ꜞ☻♃ ≤∆╢⁹ 

3.  

─ │⁸ ≢ ⇔≡™⌂™ │⁸PLC⁸ ─

⌐ 20%─ ╩ ╪∞╙─≤∆╢⁹ 

⌂⅔⁸ ─ │ 100% 5 10 ≤⇔⁸ ⅜⌂™ │⁸

↓╣ ─ ╩≤╢╙─≤∆╢⁹ 

4.  

─ │⁸ ≢ ⅜⌂™ ╡⁸ Ɽ♇◔כ☺─ ╩

∆╢╙─≤∆╢⁹
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 3   

 

 1     

3- 1- 1  

│⁸ ⌐№√∫≡│ ⌐ ↕╣√ ─ ⁸ ⌐ ⇔≡ ╩

≢⅝╢╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

3- 1- 2  

1.  

│ ⌐№√∫≡⁸ ─ ╩ ⇔ ─ ⌂ ╩ ╠⌂↑╣┌⌂╠⌂

™⁹ 

2.  

│ ⅜ ⇔√ ⁸ ─ ╩ ™ ─ ⅜ ↕╣≡™

⌂™↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 

 2     

3- 2- 1  

│⁸ ⌐ ∆╢ ⌐ │ ─ ≢ ─ ╛ ⁸ ⌐

⅜⌂™↓≤╩ ⅛╘⌂↑╣┌⌂╠⌂™⁹ 

 

3- 2- 2    

│⁸ ⌐№√∫≡ ↕╣√ ⌐ ≠⅝⁸ ─ ≤ ⌐ ⇔√

╩ ∆╢≤≤╙⌐⁸ ⌐ ╩ ╓↕⌂™╟℮ ─ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

(1) ↑⅜⅝╩ ℮ │⁸ ♅ⱳfiה ⌐╟╡ ™⁸♃●Ⱡ╩ ⇔≡│⌂╠⌂™⁹ 

⌂⅔⁸SM570 ─ ⌐│ⱳfi♅╙ ⇔≡│⌂╠⌂™⁹ 

(2) │⁸ √╢ ─ ≤ ╩ ↕∑╢╟℮ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

⌂⅔⁸ ≤│⁸ ╩ ∆╢ ─ ⌂ ╩™℮⁹ 

(3) ╩ ∆╢ │⁸ ⌂ ⌐╟╡ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ╩ ∆╢ │⁸ ⌐╟╡ ╦⌂↑╣┌⌂╠⌂™⁹ 

(4) ⁸ ꜟ♫כꜗ☺ ⁸Ⱡ☺ │ ⌐╟╡ ⌂ ≤ ↕⌐

→⌂↑╣┌⌂╠⌂™⁹ 

(5) ⌐ ∆╢ ╩╦╪ ↕∑╢ │⁸ⱪ꜠☻ ꜟכ꜡│ ⌐≡ ⌐

→⌂↑╣┌⌂╠⌂™⁹ 

(6) Ⱳꜟ♩ ─ №↑ │⁸ ⌂ ⌐╟╡ ⌐ ™⁸ ⌐ ⱴכꜞ∂ ⇔

╩ ℮╙─≤∆╢⁹ 
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↕╠⌐⁸ ⇔ ⅝ │⁸ ─ ┘ 12mm ─ ─ ⌐│

⇔⌂™╙─≤∆╢⁹ 

⌂⅔⁸ ≤│⁸ ╩ ∆╢ ─ ╩™℮⁹ 

(7) │⁸ ╩ ∫≡│⌂╠⌂™⁹√∞⇔⁸ ≢ ⌂ │⁸ ─

╩ ╢╙─≤∆╢⁹ 

(8) ─ │⁸ ⁸Ⱳꜟ♩ ⁸ꜞⱬ♇♩ ⁸Ⱡ☺ ─ ⌐╟╡ ╦

⌂↑╣┌⌂╠⌂™⁹ ⌐╟╢ ⁸ ( ╩ ↄ)⁸╤℮ ╩ ℮

│⁸ ─ ╩ ╢╙─≤∆╢⁹ 

(9) ☻♥fi꜠☻ ─◓ꜝ▬fi♄ ╩∆╢ │⁸╙╠™ ─√╘⌐⁸ ⌐

⇔√ ╩ ⇔≡│⌂╠⌂™⁹ 

(10)  ⁸ ⌂≥─ │ ⌂ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

(11)  ─ │⁸ ─ ⌐ ∆≤⅔╡≤∆╢⁹↓╣ ─ │ ─

╩ ╢╙─≤∆╢⁹ 

─   

─ ≢⁸№┌√⁸⅛

⅝ ⌂≥ ⅜ ⌂╙─ 

│◓ꜝ▬fi♄ →∆╢⁹ ⌐ ™ ⅜

№╢ │⁸ ≢ ╡⇔⁸◓ꜝ▬fi♄ →

∆╢⁹ 

─ ≢⁸┼→⁸╦╣

⌂≥ ⅜ ⌂╙─ 

◓fi☺►●▪◄◒כ▪╩ ⌐╟╡

╩ ⇔√─∟ ≢ ╡⇔⁸◓ꜝ▬fi♄

→╩∆╢⁹ 

─ ╣ 
─ 1/4 ─ ↕⌐●►☺fi◓⇔⁸ ≢

╡⇔⁸◓ꜝ▬fi♄ →╩∆╢⁹ 

 

3- 2- 3  

│⁸ ⌐№√∫≡ ╩ ∆╢√╘⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ╩ ℮ │⁸ ⌐╟∫≡ ⌐ ─ ⅜ ⅛╠⌂™╟℮⌐⇔

⌂↑╣┌⌂╠⌂™⁹ 

(2) ⌐⅔™≡⁸ Ⱳꜟ♩ │∕╣∙╣─ ─ 30% ─Ⱳꜟ♩ ┘♪ꜞ

ⱨ♩Ⱨfi╩ ⇔≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

3- 2- 4 ☻♥fi꜠☻ ─  

│⁸☻♥fi꜠☻ ⌐≈™≡ ⌐╟╡ ⅜ ≤⌂╢ ⁸ ┘

⌐ ↕╣√ ⌐≈™≡ ™⁸№╢™│ ⌐╟╡ ╩ ∆╙─≤∆

╢⁹ 

╕√⁸ ╕≢─ ⁸☻♥fi꜠☻ ⌐ ─ ⅜ ⇔⌂™╟℮⁸

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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 3     

3- 3- 1  

1.  

│⁸ ─ ╩ ∆╢╟℮⁸ ─ ╩ ⇔√ ╩ ⇔√

≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ─ ≤  

(2) ⁸ ┘ ─ ≤  

(3) ∑╢ ─ ה ⁸ ─ ≤  

(4) ─  

(5) ≤  

(6) ─  

2.  

│⁸ ─ ⌐№√∫≡│ ─ ⌐ ∆╢ ⁸ ⇔ↄ│ ─

⌐ ⇔√ ╩ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │⁸∕─ ⌐ ∆╢ ─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

(1) ─  

  

◒כ▪  

( )  

∆╢ ─ ┘ ⌐ ⇔√ JIS Z 3801

₈ ⌐⅔↑╢ ┘ ₉─

⌐ ⇔√  

 

∆╢ ─ ┘ ⌐ ⇔√ JIS Z 3841

₈ ⌐⅔↑╢ ┘ ₉─

⌐ ⇔√  

◘Ⱪⱴכ▪☺כ◒  

( )  

∆╢ ─ ┘ ⌐ ⌂ↄ JIS Z 3801

₈ ⌐⅔↑╢ ┘ ₉─₈A-

2F₉─ ⌐ ⇔√ │ ─ ╩ ∆╢  

☻♥fi꜠☻ ─  

┘ ⌐ ⇔√ JIS Z 3821₈☻♥fi꜠

☻ ⌐⅔↑╢ ┘ ₉─

⌐ ⇔√  

 

(2) ∕─ ─  

▪ꜟⱵ♬►ⱶ─ ⌐│⁸JIS Z 3811( ▪ꜟⱵ♬►ⱶ ⌐⅔↑╢

┘ )─ ⌐╟╢╙─≤⇔⁸↓╣╠ ─ ╛ ⁸ ─

│⁸↓╣╠⌐ ⇔√ ╩ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

3. ─ ⁸∕─  

(1) │⁸ ⁸ ─ ⌐╟╡ ∆╢ ─ ╩ ⇔⁸

∕─ ⌐№√∫≡│⁸ ─ ⁸ ⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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(2) │⁸ ⌐№√∫≡│⁸ ─ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

ᵑ ─ ⁸ ⁸ ⁸ ⁸Ⱶꜟ☻◔כꜟ│ ⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

ᵒ ⌐№√∫≡│⁸ ⁸ ⁸ ⌐ ∂√ ה ╩ ∆╢↓≤⁹ 

ᵓ ─ │⁸ ⅝ ≤∆╢⁹⌂⅔ │ ╛╗╩ ⌂™

⌐│ ─ ⌐╟╢↓≤⅜≢⅝╢⁹ 

ᵔ ─ ⌐⅔↑╢ ⅞ │⁸ │ ≤∆╢↓≤⁹⌂⅔

⅜ ™ ─ ⌐╟╡ │ ⅜ ≢⅝⌂™ ⌐│⁸ ╩

™╢↓≤⅜≢⅝╢⁹ 

4.  

│⁸ ┘ ⌐⅔™≡⁸ ─ ⁸ ⁸ ⁸ ⌂≥─

⌐ ⇔≡⁸ ⁸ ╩ ∂≡↓╣╠─ ╩ ⇔≡ ⌂ ה ╩

∂⌂↑╣┌⌂╠⌂™⁹ 

 

3- 3- 2  

1.  

│⁸ ─ ⌐№√∫≡⁸ ╩ ↕∑╢√╘⁸ ─ ⁸

⁸∕─ ─ ┘ ╩ ⇔⁸ ⌂ ╩ ─ ⌐

≠⅝ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

◒כ▪  
JIS Z 3211  ⁸ ┘ ◒כ▪  

JIS Z ◒כ▪ 3214   

ⱴ◓  

♁ꜞ♇♪꞉▬ꜘ 

JIS Z  3312 
ה ┘ ─ⱴ◓ ┘ 

Ⱶ◓ ♁ꜞ♇♪꞉▬ꜘ 

JIS Z  3315 
─ⱴ◓ ┘Ⱶ◓ ♁ꜞ♇♪

꞉▬ꜘ 

ⱴ◓ ⱨꜝ♇

◒☻ ╡꞉▬ꜘ 

JIS Z  3313 
, ┘ ◒כ▪  

ⱨꜝ♇◒☻ ╡꞉▬ꜘ 

JIS Z ◒כ▪ 3320  ⱨꜝ♇◒☻ ╡꞉▬ꜘ 

◘Ⱪⱴכ▪☺כ◒

[ ]  

JIS Z  3183 
┘ ◘Ⱪⱴכ▪☺כ◒  

─  

JIS Z  3351 
┘ ◘Ⱪⱴכ▪☺כ◒  

♁ꜞ♇♪꞉▬ꜘ 

JIS Z  3352 ◘Ⱪⱴכ▪☺כ◒ ⱨꜝ♇◒☻ 

☻♥fi꜠☻  

 

JIS Z  3221 ☻♥fi꜠☻ ◒כ▪  

JIS Z  3321 
☻♥fi꜠☻ ⁸♁ꜞ♇♪꞉▬ꜘ ┘

 

 



3   

-  65 -  

 

☻♥fi꜠☻  

 

JIS Z  3323 
☻♥fi꜠☻ ◒כ▪ ⱨꜝ♇◒☻ ╡꞉▬ꜘ

┘  

JIS Z  3324 
◘Ⱪⱴכ▪☺כ◒ ⌐╟╢☻♥fi꜠☻

─ ┘  

[ ]  ◘Ⱪⱴכ▪☺כ◒ │⁸JIS Z 3183( ┘ ◘Ⱪⱴכ▪☺כ◒

─ ┘ )⌐ ≠ↄ⁸ ∆╢ JIS ─ ꞉▬ꜘ≤ⱨꜝ♇◒☻

─ ∑⌐╟╢↓≤⁹ 

 

2.  

∆╢ │⁸ ─ ⌐ ≠⅝⁸ ↕╣╢ ⁸ ╩ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

─ ∑⌐╟╢ ─  

─ ∑  

─ ∂ ╩ ∆╢  
≤ ⇔ↄ│∕╣ ─ ╩ 

∆╢  

─ ⌂╢ ╩ ∆╢  
─ ≤ ⇔ↄ│∕╣ ─

╩ ∆╢  

∂╪ ─ ∂ ╩ ∆╢  
─ ≤ ⇔ↄ│∕╣ ─∂╪

╩ ∆╢  

∂╪ ─ ⌂╢ ╩ ∆╢  
∂╪ ─ ─ ≤ ⇔ↄ│ 

∕╣ ─∂╪ ╩ ∆╢  

≤ ╩ ∆╢  
≤ ⇔ↄ│∕╣ ─ ⁸ 

∂╪ ╩ ∆╢  

≤ ╩ ∆╢  
≤ ⇔ↄ│∕╣ ─ ⁸ 

∂╪ ┘ ╩ ∆╢  

─ ⌂╢ │ 

◒ꜝ♇♪ ─ ╩∆╢  

─ ⌐ ⇔⁸ ┘ 

╣ ╩ ∆╢  

 

3. ◒כ▪  

│ ┘ ⌐╟╡⁸ ◒כ▪ ─ ╩ ─ ⌐ ∫≡

⇔⌂↑╣┌⌂╠⌂™⁹↓╣ ─ │ ─ ╩ ╢╙─≤∆╢⁹ 

◒כ▪ ─  

─  ┘  

◒כ▪─  SS400⁸SM400(t֔ 25) 

SS400⁸SM400(25 t֔40 ╩ ℮ )  

◒כ▪─  SS400⁸SM400(25 t֔40 ╩ ⌂╦⌂™ )  

SM490 ⁸ (SMA400 )  
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[ ]  ⌐ ∆╢ SS400│⁸ 22mm ≤⇔⁸ ⌐≈™≡

─ ╩ ╢╙─≤∆╢⁹ 

│⁸ ╣ (PCM)≢ ∆╢↓≤╩ ≤⇔⁸ ⌐ ∆

⌐⅔™≡ PCM⅜ 0.30% ≢⌂↑╣┌⌂╠⌂™⁹ 

            Si   Mn   Ni   Cr   Mo   Cu    

PCM(%)   +  +  +  +  +  +  +  + 5B 

               30   20   60   20   15   20   10  

─ ⅜ ⌂ │⁸ (Ceq)≢ ∆╢↓≤╙≢⅝╢╙─≤⇔⁸∕─

│⁸ ⌐ ∆ ⌐⅔™≡ Ceq⅜ 0.40% ≢⌂↑╣┌⌂╠⌂™⁹ 

              Si   Mn  

Ceq(%)   +  +  

               24   6 

 

4. ◒כ▪ ─  

│⁸ ◒כ▪ ╩ ─ ⌐ ∫≡ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

↓╣ ─ │ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

◒כ▪ ─ ≤  

─  ─    

─  ◒כ▪

 

( ) 12

⇔√≤⅝⁸ ⇔ↄ│

⇔√  

70 100ϴ 1  

◒כ▪  

( ) 4

⇔√≤⅝⁸ ⇔ↄ│

⇔√  

300 400ϴ 1  

♩▬♫♥☻כ○ ☻♥fi꜠☻

─ ◒כ▪  
 150 250ϴ 30 60  

 

5.ⱨꜝ♇◒☻─  

│⁸◘Ⱪⱴכ▪☺כ◒ ⌐ ™╢ⱨꜝ♇◒☻╩ ─ ⌐ ∫≡ ↕∑⌂↑╣

┌⌂╠⌂™⁹ 

↓╣ ─ │ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

ⱨꜝ♇◒☻─ ─ ≤  

ⱨꜝ♇◒☻─    

ⱨꜝ♇◒☻ 150 200ϴ 1  

Ⱳfi♪ⱨꜝ♇◒☻ 200 250ϴ 1  
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3- 3- 3  

1.  

≢ ⇔√ ┘ ─ ╩ ≡ ⌂ ╩ ∆╢ │⁸

─ ≤ ⌐╟╡ ─ ⌐ ∂√ ≢ ╩ ╦⌂↑╣┌

⌂╠⌂™⁹ 

√∞⇔⁸ ⅜∆≢⌐ ─ │ ─ ╩ ≈ ⁸ ─ ה

⌐╟╡ ─ ╩ ≡⁸ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

2.  

│⁸ ─ ⌐ ∂≡ ⁸ → ⁸ ╩ ─ ⌐

╟╡ ℮╙─≤∆╢⁹ 

⌂⅔⁸↓╣ ─ │ ⌐╟╢⁹ 

 

3- 1 ∑ ⁸ ┘  

 

 
3- 2  

 

 
3- 3 ∆╖ ⁸ ┘  
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3- 4 ↕ ⁸ ┘  

 

3- 3- 4 ─ ∑  

─ ┘  

─    ─     

∑

 

 3- 1 JIS Z 3121  

1  

2 JIS Z 2241  ↕⅜ ─  

→  

(19mm →)  

(19mm →)  

JIS Z 3122  2 JIS Z 3122  ≤⇔≡ ⅜ ∂≡│⌂╠

⌂™⁹ 

√∞⇔⁸™⅛⌂╢ ⌐╙ 3mm╩

ⅎ╢ ╣ │ ⇔™ ⅜⌂

↑╣┌ ≤∆╢⁹ 

 

( │ ↄ)  

JIS Z 2242  

V  

⌐ 

≈⅝ 3 

JIS Z 2242  ┘ ≢

─ (∕╣∙╣ 3 ─

)  

( │ 3- 2⌐╟╢)  

ⱴ◒꜡   1 JIS G 0553

⌐ ∏╢ 

⅜№∫≡│⌂╠⌂™ 

   

 

JIS Z 3104  

╕√│ 

JIS Z 3106  

2  

∆╖

 

ⱴ◒꜡  3- 3  1 JIS G 0553

⌐ ∏╢ 

⅜№∫≡│⌂╠⌂™ 

   

 

JIS Z 2343 

- 1 

╣⁸2mm ─ ה ─

│ ⁸4mm ─ ─

│  

↕

 

↕  3- 4  1 JIS Z 2244  Hv֔ 370 

☻♃♇♪

 

 JIS B 1196 JIS B 1198  3 JIS Z 2241  │ 235N/mm2 ⁸ ↕

│ 400 550N/mm2⁸ ┘│ 20%

≤∆╢⁹ 

√∞⇔⁸ ≢ ╣≡│™↑⌂

™⁹ 

→  JIS Z 3145  JIS Z 3145  3 JIS Z 3145  ⌐ ╩ ∂≡│⌂╠⌂

™ 

[ ]  ☻♥fi꜠☻◒ꜝ♇♪ ⌐⅔™≡⁸ ⌂ ⁸JIS Z 3043 ☻♥fi꜠☻

◒ꜝ♇♪ ─ ╩ ∆╢↓≤⁹ 

 

1. ↕⅜ ⌂╢ ─ ∑  

│⁸ ─ ⅜ 3mm №╢ ─ ∑ ╩ ℮ │ ™ ─ ⌐ 

1/4 ─ ╩ ↑≡ ™ ─ ↕⌐ ╦∑╢╙─≤∆╢⁹ 

2. ─ ∑  

│⁸ ─ ∑ ⌐≈™≡│ ─ ─ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 
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√∞⇔⁸ ⌐╟∫≡ ─ ⅜ ↕╣√ │⁸ ─ ─ ≤∆

╢↓≤⅜≢⅝╢⁹ 

⁸ ⌂ ⌐╟╡ ╩℮↑╢ │⁸ ─ ─ │

∕─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ∑  

  ∑  

∑ ♩כꜟ  ─  ±2.0mm(±1.0mm) 

 
 

 
 

 
 

─ 
 

 

™ 

   

 t֔25 2mm 

25 t  3mm 

─  t֔20 1mm 

20 t 60 ─ 5%  

60֔ t  3mm 

╛

♃כ●─ ─

 

t֔10 2mm 

10 t  ─ 20% 

√∞⇔⁸3mm  

╩ ™╢ ─  0.5mm  

 ±10°(±5°)  

∆╖  ─  1.0mm  

[ ]  ─(  ) │⁸◘Ⱪⱴכ▪☺כ◒ ⌐ ∆╢⁹ 

♩כꜟ⁸√╕ 0─ ─ │ 2.0 (1.0 )≤∆╢⁹ 

 

3- 3- 5    

─ ⌐⅔™≡⁸ ⌐╟╡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) │⁸ ⅛╠ 10cm ◒כ▪⁸ 10cm ─ ╩ ╦⌂↑╣┌⌂╠⌂

™⁹ 

(2) ╣ (PCM)⌐╟╡ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ │⁸ ─ ⌐╟╢╙─≤∆╢⁹√∞⇔⁸SS400( ֔22 ) ┘

SM400( ֔25 ) ┘ ─ ─ ⌐≈™≡⁸PCM ⅜ ⌂ ⁸

(Ceq)⌐≡ ≢⅝╢╙─≤⇔⁸ (Ceq)⅜ 0.40%╩ ⅎ╢ │⁸ ╣

(PCM)╩ ⇔⁸ ╩ ℮╙─≤∆╢⁹ 

╕√⁸PCM⅜ - 1─ ⌐№╢ │⁸ - 2─ ╩ ∆╢╙─≤∆╢⁹ 

TP(ϴ)  1,440PW ð 392 

07 0#-
(

φπ

+

τπȟπππ
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  ─ (HGL) ◒כ▪ ─  

        2ml/100g 

        ◘Ⱪⱴכ▪☺כ◒  

        1ml/100g 

◒כ▪♪ꜟכ◦☻●         ─  

        1ml/100g 

  ⅞ ─ (K)    200t / ה  

 

- 1 ─ ╩ ∆╢ PCM─ (%) 

 

(mm) 
SM400 SMA400W 

SM490 

SM490Y 

SM520 

SM570 

SMA490W 

SMA570W 

25  
0.24% 

 

0.24% 

 

0.26% 

 

0.26% 

 

0.26% 

 

25╩ ⅎ 50  
0.24% 

 

0.24% 

 

0.26% 

 

0.27% 

 

0.27% 

 

50╩ ⅎ 100  
0.24% 

 
 

0.27% 

 

0.29% 
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- 2 ─  

  

(ϴ)  

(mm) 

25  

25  

 

40  

40  

 

50  

50  

 

75  

75  

 

100  

SM400 

─ ⌐ 

╟╢ ◒כ▪  

 

⌂⇔ 
40 60    

─ ⌐╟╢ 

◒כ▪  

 

⌂⇔ 
20 20 40 40 60 60 80 

◘Ⱪⱴכ▪☺כ◒  

◒כ▪♪ꜟכ◦☻●  

 

⌂⇔ 

 

⌂⇔ 
20 20 40 40 60 

SMA400W 

─ ⌐╟╢ 

◒כ▪  

 

⌂⇔ 
20 20 40   

◘Ⱪⱴכ▪☺כ◒  

◒כ▪♪ꜟכ◦☻●  

 

⌂⇔ 

 

⌂⇔ 
20   

SM490 

SM490Y 

─ ⌐╟╢ 

◒כ▪  
20 40 40 60 60 80 80 100 

100

120 

◘Ⱪⱴכ▪☺כ◒  

◒כ▪♪ꜟכ◦☻●  

 

⌂⇔ 
20 20 40 60 80 80 100 

SM520 

SM570 

─ ⌐╟╢ 

◒כ▪  
20 40 60 80 60 80 

100

120 

120

140 

◘Ⱪⱴכ▪☺כ◒  

◒כ▪♪ꜟכ◦☻●  

 

⌂⇔ 
40 60 40 60 80 100 

100

120 

SMA490W 

SMA570W 

─ ⌐╟╢ 

◒כ▪  
20 40 60 80 60 80   

◘Ⱪⱴכ▪☺כ◒  

◒כ▪♪ꜟכ◦☻●  

 

⌂⇔ 
40 60 40 60   

[ ]  ⌂⇔⌐≈™≡│⁸ ( ─ │ )⅜ 5ϴ ─ │ 20ϴ ⌐

∆╢⁹ 

 

(3) │⁸ ≢ ⇔√ 50ϴ╩ ≤∆╢⁹ 

(4) ↕ ⌐⅔™≡ ⌂⇔≢ ↕(Hv)⅜ 370╩ ⅎ√ │⁸ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

(5) ⌂ ╩ ≢⅝⁸ ⌐ ⅜⌂™ │⁸ ─ ⌐╟╡ ╩

╦⌂ↄ≡╙ ™╙─≤∆╢⁹ 

(6) ♩▬♫♥☻כ○  ♩▬ꜝ▼ⱨה♩▬♫♥☻כ○┘ ─☻♥fi꜠☻ │⁸ ה

╩ ⇔⌂™╙─≤∆╢⁹ 
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(7) │ⱴꜟ♥fi◘▬♩ ─☻♥fi꜠☻ ─ ה ╩ ⌐ ∫≡ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

   

ⱴꜟ♥fi◘▬♩  
SUS403 

SUS410 

D410≢│⁸ ה 200 400ϴ 840 870ϴ

╩ ℮⁹ 

D310≢│⁸הD309 ה 100 200ϴ╩ ℮ 

 

3- 3- 6  

1. ↑  

(1) ─ ≤⌂╢ ↑ │⁸ ≤ ─ ╩ ℮╙─≤∆╢⁹ 

⌂⅔⁸ ↑ ─ ╩ ⌐ ⌂╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ↑ │⁸ ╩ ℮ ≤ ─ ╩ ≈ ╩ ↕∑╢╙─≤∆╢⁹ 

(3) ↑ ─∆╖ ( │ ) │ 4mm ≤⇔⁸ ↕│ 50mm ≤∆╢⁹ 

(4) ↑ │⁸ ╕≢⌐☻ꜝ◓╩ ⇔⁸ ⌐ ╣⅜⌂™ ╩

∆╢╙─≤∆╢⁹ 

2.  

│⁸ ─ ⌐≈™≡│ ╩ ⌐ ⇔⁸ ─⌂™ ≢ ≢⅝

╢╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3.  

(1) ─ ─ ≤  

─ ⁸ ⁸ ⁸ ⌂≥─ │⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⅜ ⇔≡™╢ │⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2)  ◄fi♪♃Ⱪ 

ᵑ ∑ ⌂≥─ ⌐№√∫≡│⁸ ─ ⁸ ⌐◄fi♪♃Ⱪ╩ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

ᵒ ⅜☻♥fi꜠☻ ─ │⁸◄fi♪♃Ⱪ│ ∂ ─☻♥fi꜠☻ ╩ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

ᵓ ◄fi♪♃Ⱪ│⁸ ⁸ ⌐ ∂√ ⌐╟╡ ⇔⁸∕─ ╩◓ꜝ▬

fi♄ →∆╢╙─≤∆╢⁹ 

(3) ∆╖ ─  

─ ≢ ╦╢∆╖ │⁸ ╩╕╦⇔≡ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

(4)  ☻♥fi꜠☻─  

☻♥fi꜠☻ ─ ⌐ ∆╢ │⁸ ≢ ↕╣╢☻♥fi꜠☻ ─

⅜ ≢⅝╢╙─╩ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4.  

│⁸☻♥fi꜠☻ ≤ ≤─ ┘☻♥fi꜠☻◒ꜝ♇♪ ─ │⁸

┘ ╣╩ ⇔⁸ ⌂ ⁸ ⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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5.  

(1) ╩ ℮⌐№√∫≡│⁸ │ ⁸ ─ ⁸ ┘⌐ ⁸

⌐ ∂⁸└∏╖⁸ ╩ ⌂ↄ∆╢╟℮⁸ ⁸ ⁸

⁸▪Ί◒ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ─ ⌐№√∫≡│⁸ ─ ≤ ⌐⁸ ─ ⁸

┘ ⌐╟╢ ─ ⁸ ╩ ≢⅝╢ ╩ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

 

3- 3- 7  

1.  

│⁸ ─ ─™∏╣⅛⌐ ∆╢ ⁸ ⌐╟╢ ⌂╕

⇔╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

(1) 490N/mm² ─ ─ ≤ ╩ ≢ ≡√ ≢⁸ ⌐╟╢

─ ╛ ∂╪ ⅜ ⇔⁸ ≤⇔≡ ⅜№╢  

(2) ⅜ ⇔≡ ⌐╟╢ ⅜ ⇔≡ ⅜ ⌂╦╣╢≤ ╘╠╣╢

 

(3) ╩ ⇔≡ ≡⁸∕─ ╩ ™ ─ ⅜ ⌂  

2. ⌂╕⇔ 

│ ⌂╕⇔╩⁸JIS Z 3700( │↓╣≤ ⇔ↄ│∕╣ ─ )⌐ ∫

≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ⌂╕⇔⅜ ⌂  

│ ≢ ╩ ℮√╘ ⌂╕⇔⅜ ⌂ ─ ⁸ ╩ ∫√

⌂≥≢ ─⅔∕╣─⌂™ │⁸ ─ ⌐⅛⅛╦╠∏ ─ ╩

≡ ─ ⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

4. ⌂╕⇔ 

♩▬♫♥☻כ○│ ♩▬ꜝ▼ⱨה♩▬♫♥☻כ○┘ ☻♥fi꜠☻ ─

⌂╕⇔╩ ∫≡│⌂╠⌂™⁹ 

√∞⇔ ╩ ™⁸ ─ ╩ ∆╢√╘⌐ ⌂╕⇔⅜ ⌂ │⁸

─ ⌐╟╢╙─≤∆╢⁹ 

(1)  ( 0.03% ♩▬♫♥☻כ○( ☻♥fi꜠☻ ╩ ∆╢⁹ 

(2)  ⌂╕⇔ ™╩ ™⁸ ╩ ∆╢⁹ 

(3)  ⌂╕⇔─ ≤ │⁸ ─≤⅔╡≤∆╢⁹ 

⌂╕⇔─  850 900ϴ 

    ↕ 25mm≢ 1 25mm╩ ⅎ╢ │ 25mm⌐≈⅝ 60  

 

3- 3- 8  

│ ⌂ ⌐≈™≡⁸ ─ ⌐ ∆ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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ה ה╣   ה ה

 
 

ה  ה  

∑  ↕ 
ה ה  

∆╖   

 
  

 

 

∑   
 

 

 ◒ꜝ♇♪    

 

  ה

(1)  

─ ┘⅝∏─ │⁸ ─ JIS⌐╟╡ ℮⁹ 

JIS Z 3104   ─  

JIS Z 3106   ☻♥fi꜠☻ ─  

(2)   

─ ┘ ─ │⁸ ─ JIS⌐╟╡ ℮⁹ 

JIS Z 3060   ─  

(3)  

─ ┘ ─ │⁸ ─ JIS ⌐╟╡ ℮⁹ 

JIS Z 2343 - 1  

1 ┘ ─  

(4)  

─ ┘ ─ │⁸ ─ JIS ⌐╟╡ ℮⁹ 

JIS Z 2320 - 1 1  

 

3- 3- 9 ─  

1.  

│ ─ ⌐№√∫≡│⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ⌐╟∫≡ ⌐ ⅎ╢ ╩ ⇔⁸ ↄ ╦⌂↑╣┌⌂╠⌂™⁹ 

(2)  │ ─ ⌐ ∆≤⅔╡≤∆╢⁹↓╣ ─ │ ─ ╩ ⌂↑

╣┌⌂╠⌂™⁹ 

(3) ─ │40mm ≤⇔⁸ ─ ╩ ℮╙─≤∆╢⁹ 

(4) ☻♥fi꜠☻ ╢∆◓fi☺►●▪◄◒כ▪╩ ⁸●►☺fi◓ ◓ꜝ▬fi♄⌐≡

╩ ⇔⁸ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 
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─  

─   

⌐ ◒▬ꜝ♩☻◒כ▪ ╖╩ ∂√ │⁸ ╡─

◓ꜝ▬fi♄ →∆╢⁹╦∏⅛⌂ ─№╢

─╙─│⁸◓ꜝ▬fi♄ →─╖≢╟™⁹ 

↑ ◓fi☺►●▪◄◒כ▪╩  ≢ ⇔⁸

≢№╣┌ ↑ ╩ ℮⁹ 

╦╣ ╦╣ ╩ ⌐ ⇔⁸ ╩ ⇔

≡⁸∕╣⌐ ∂√ ╩ ℮⁹ 

ⱦכ♪ ─Ⱨ♇♩ ◓ꜝ▬fi♄╛▪כ◒◄▪●►☺fi◓≢∕─

╩ ⇔⁸ ∆╢⁹ 

≢♄Ᵽꜝ♇ⱪ ◓ꜝ▬fiכ○ ╡ ∆╢⁹ 

ⱦכ♪ ─  ◓ꜝ▬fi♄ →∆╢⁹ 

▪fi♄כ◌♇♩ ⱦכ♪ ⇔√ ⁸◓ꜝ▬fi♄ →∆╢⁹ 

 

( ╖ Ⱪ꜡כ

ⱱכꜟ ☻ꜝ◓ ╖)  

─⧵≢◓fi☺►●▪◄◒כ▪ ╩ ⇔⁸

∆╢⁹ 

☻♃♇♪ ─  Ɫfiⱴ ≢ ─ ⇔√╙─│

⌐ ⇔⁸ ╩ ⅎ√─∟ ∆╢⁹ 

▪fi♄כ◌♇♩ ⌐ ∆╢ ≢─

│ ╦⌂™⁹ 

 

2.  

│ ⌐╟∫≡ ─ ⅜ ∂√ ⁸ⱪ꜠☻ │●☻ ⌐╟∫≡

⇔⌂↑╣┌⌂╠⌂™⁹ 

√∞⇔⁸●☻ ╩ ™╢ ─ ─ │ 900 C ≤⇔⁸

⅛╠─ │ ∫≡│⌂╠⌂™⁹⌂⅔ ⌐≈™≡│⁸ ⌐╟╢ ┼─

⌐ ⇔≡ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

3.☻♥fi꜠☻ ─  

│☻♥fi꜠☻ ⁸ ♩▬♫♥☻כ○⌐ ☻♥fi꜠☻ ╩ ∆╢ ⁸ ╩

↓↕⌂™ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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 4  Ⱳꜟ♩  

3- 4- 1  

1.  

Ⱳꜟ♩ ─ │⁸ ─ ⌐ ∆ ≤∆╢⁹ 

─  

─  
  

─  ∕─  ─  

─ ↕ 1.25t  1.0t  0.6t  

[ ]  ─ t │ ─ ↕(mm)╩ ∆⁹ 

 

2.∑╪  

│⁸ ─∑╪ ⌐≈™≡│ ─ 1/4 ( 3mm)⌐ ∆╢

╩ ╡ ╠⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ⅜ ⌂ │∕─╕╕ ∆╢↓≤⅜≢

⅝╢⁹ 

 

3- 4- 2 Ⱳꜟ♩  

1.  

Ⱳꜟ♩│⁸⌡∂ ≢∑╪ ╩ ↑↕∑≡│⌂╠⌂™⁹ 

2.♫♇♩─╝╢╖ ╘ 

≢⁸╝╢╗⅔∕╣─№╢ ─Ⱳꜟ♩ ⌐ ↕╣╢♫♇♩─╝╢╖ ╘│꜡

♇◒♫♇♩⁸Ⱨfi⁸ ⌡∂⁸ ─ ⌂╙─╩ ⇔⁸♫♇♩─╝╢╖⅜ ─

╩ ⌂℮ │ ⌂ ╩ ∂╢⅔∕╣─№╢ ⌐≈™≡│⁸ ─╝╢╖ ╘╩

∆╙─≤∆╢⁹ ⌐⁸ ⌐ ⅜ ∆╢Ⱳꜟ♩ ⌐≈™≡│⁸Ⱳꜟ♩ ─

Ⱳꜟ♩ ─ ≤ ↕╣╢ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ─ ↑  

─ ↑ │⁸ ←╡ ─ ╩ ℮╙─≤∆╢⁹ 

4.Ⱳꜟ♩  

Ⱳꜟ♩ │ ⌐ ⇔≡ ⌐№↑╢╙─≤⇔⁸Ⱳꜟ♩ │Ⱳꜟ♩ ┘ ⌐ ⇔≡

⌂ ╩ ⅎ√╙─≤∆╢⁹ 

5.  

│⁸ ⌐№√∫≡│⁸ ─ ╩ ⁸ ╩ ™ ⅜ ∆╢

╟℮⌐ ↑⌂↑╣┌⌂╠⌂™⁹ 

6.☻♥fi꜠☻Ⱳꜟ♩ה♫♇♩─ ⅝  

☻♥fi꜠☻Ⱳꜟ♩ה♫♇♩╩ ⇔⁸ ─⅔∕╣⅜№╢ │⁸ ╩ ℮

╙─≤∆╢⁹ 
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3- 4- 3 Ⱳꜟ♩  

1.  

│ ⌐ ∆╢Ⱳꜟ♩ה♩♇♫ה │⁸JIS B 1186(

Ⱳꜟ♩ה ה♩♇♫ ─☿♇♩) ⇔ↄ│↓╣≤ ─ ─╙─╩ ™⌂↑╣┌⌂

╠⌂™⁹ 

2. ┘  

Ⱳꜟ♩─ ┘ │ ─ ⌐ ∆≤⅔╡≤∆╢⁹ 

Ⱳꜟ♩─  

Ⱳꜟ♩─ ┘(mm) 
Ⱳꜟ♩─ (mm) 

  

M20 22.5 21.5 

M22 24.5 23.5 

M24 26.5 25.5 

 

Ⱳꜟ♩─ ─  

Ⱳꜟ♩─ ┘(mm) 
Ⱳꜟ♩─ (mm) 

  

M20 0.5 0.3 

M22 0.5 0.3 

M24 0.5 0.3 

[ ]  ─ │⁸1Ⱳꜟ♩ ─ 20%⌐ ⇔≡│⁸ 1.0mm╕≢ ╘≡╙╟™╙─≤

∆╢⁹ 

 

3. Ⱳꜟ♩  

Ⱳꜟ♩ ─ │⁸ Ⱳꜟ♩ ⌐╟╢╙─≤∆╢⁹ 

4. Ⱳꜟ♩ ─  

│ Ⱳꜟ♩ ─ ╩ ≤∆╢ ⁸ ↕╣╢ ─ ╩ 0.4

─∆═╡ ⅜ ╠╣╢╟℮⌐ ⌐ ∆ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

√∞⇔⁸↓╣⌐╟╠⌂™ │ ─ ╩ ╢╙─≤∆╢⁹ 

(1) ╩ ⇔⌂™ ⁸ │ ╩ ⇔≡ ≤∆╢⁹ ─ ↑⌐№

√∫≡│ ─ ⁸ ⁸ ⌂≥╩ ⌐ ⇔≡ ╡ ↄ⁹ 

(2)  ╩ ∆╢ ⁸ ─ ⌐ ∆ ⌐ ™⁸ ☺fi◒ꜞ♇♅Ɑ▬fi

♩╩ ∆╢⁹ 

☺fi◒ꜞ♇♅Ɑ▬fi♩╩ ∆╢ ─  

  

№√╡─  30ɡ  

─  90 200ɡ  

─  80%  

─ (50% )  10ɡ  
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(3) ╘∫⅝─ ⁸∆═╡ ⅜ 0.4 ≢⅝╢╟℮ ╩ ℮╙─≤∆

╢⁹ 

5.ⱪꜝ▬ⱴ  

─ │⁸ⱪꜝ▬ⱴ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

6.  

│⁸ ≤ №╢™│●☿♇♩≤╩ ↑⌐╟╡ ↕∑⌂↑╣┌⌂╠⌂™⁹

⌐ↄ™ ™─≢√ ╩ ∆╢ ⌐│⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

⌐ↄ™ ™⅜№╢ ─  

─ↄ™ ™   

1  ⁹ 

3  ↄ™ ™ ≡↑≈╩Ɽכ♥ ≤∆⁹ 

3  ╩ ╣╢⁹ 

 

7.Ⱳꜟ♩  

│⁸Ⱳꜟ♩ ⌐≈™≡│⁸ ⌐ ╩ ™∕─ ⅜ ↕╣

√╙─╩ ™⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ │ ↑ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸Ⱳꜟ♩ ⌐ ⁸ ╩ ⅎ√ ╙ ∆╢╙─≤∆╢⁹ 

8.Ⱳꜟ♩─ ↑ 

│Ⱳꜟ♩ ─ ╩⁸♫♇♩╩╕╦⇔≡ ℮╙─≤∆╢⁹ 

√∞⇔⁸╛╗╩ⅎ∏ ╕╦⇔╩ ℮ │ ─ ≤ ⌐╟╡♩ꜟ◒

─ ╩ ⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

9.♩ꜟ◒  

│Ⱳꜟ♩─ ↑╩♩ꜟ◒ ⌐╟∫≡ ℮ ⁸ Ⱳꜟ♩ ⅜Ⱳꜟ♩⌐

⌐ ↕╣╢╟℮ ♩ꜟ◒╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

10. Ⱳꜟ♩  

(1) │⁸ ┘ ─Ⱳꜟ♩╩ ─ ⌐ ∆Ⱳꜟ♩ ⅜ ╠╣╢╟

℮⌐ ↑⌂↑╣┌⌂╠⌂™⁹ 

Ⱳꜟ♩  

Ⱳꜟ♩─  ┘  Ⱳꜟ♩  

F8T 

M20 133kN 

M22 165kN 

M24 192kN 

F10T 

M20 165kN 

M22 205kN 

M24 238kN 

(2) │ Ⱳꜟ♩ ╩⁸ Ⱳꜟ♩ ─ 10% ⇔⌐⇔≡ ↑╢╙─≤∆╢⁹

↓╣ ─ │ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 



3   

-  79 -  

 

(3) │⁸♩ꜟ◦▪ Ⱳꜟ♩─ Ⱳꜟ♩⌐≈™≡│⁸Ⱳꜟ♩╩ ↑╢ ⌐

≈─ ꜡♇♩⅛╠ 5 ─ ☿♇♩╩ ⌐ ⇔⁸ ╩ ╦⌂↑╣┌

⌂╠⌂™⁹ 

╕√⁸ ─ ─ ⅜ ─ ⌐ ∆ ⌐ ╠⌂↑╣┌⌂╠⌂™⁹ 

(10ϴ 30ϴ)─ Ⱳꜟ♩ ─  

Ⱳꜟ♩─  ⌡∂─ ┘ 
1 ꜡♇♩─☿♇♩─ Ⱳꜟ♩

─  

S10T 

M20 172 202kN 

M22 212 249kN 

M24 247 290kN 

 

(0ϴ 10ϴ⁸30ϴ 60ϴ)─ Ⱳꜟ♩ ─  

Ⱳꜟ♩─  ⌡∂─ ┘ 
1 ꜡♇♩─☿♇♩─ Ⱳꜟ♩

─  

S10T 

M20 167 211kN 

M22 207 261kN 

M24 241 304kN 

 

11.  

(1) │⁸Ⱳꜟ♩ ⁸ ╩ ╛⅛⌐ ™⁸∕─ ╩ ⌐ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

(2) │⁸Ⱳꜟ♩─ ╩ ─╟℮⌐ ℮╙─≤∆╢⁹ 

ᵑ ♩ꜟ◒ ⌐╟╢ │⁸ ─™∏╣⅛─ ⌐╟╡ ↑⁸ ╩ ℮╙─≤∆╢⁹ 

─ ה ⌐╟╡⁸Ⱳꜟ♩ ⌐≈™≡ ℮╙─≤∆╢⁹ 

fi♅⌐╟╡⁸꜠◒ꜟ♩ ה Ⱳꜟ♩ ─ 10%─Ⱳꜟ♩ ╩ ≤⇔≡ ╩

℮╙─≤∆╢⁹ 

ᵒ ♩ꜟ◦▪ Ⱳꜟ♩─ │⁸ ⌐≈™≡Ⱨfi♥כꜟ─ ─ ≤ⱴכ◐fi

◓⌐╟╢ ╩ ℮╙─≤∆╢⁹ 

ᵓ ⌐╟╢ │⁸ ⌐≈™≡ⱴכ◐fi◓⌐╟╢ ╩ ™⁸ ⅜

⌐ ∆╢ ≢№╢↓≤╩ ∆╢╙─≤∆╢⁹ 

⅜ ─╙─│⁸ ─ ╕≢ ⇔ ↑╩ ∆╢⁹ ⅜ ⌂╙

─⌐≈™≡│⁸ ⇔™Ⱳꜟ♩☿♇♩⌐ ⅎ ╘ ⇔∆╢⁹ 

⌂⅔⁸ │⁸F8T⁸B8T─╖⌐ ™╢╙─≤∆╢⁹ 

♩ꜟⱲ ה ⅜ ─ 5 ─ 1/3 (120°)±30° 

♩ꜟⱲ ה ⅜ ─ 5 ╩ ⅎ╢ ⌐ ⇔√ ⌐╟╡

╩ ∆╢⁹ 
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12. Ⱳꜟ♩─  

Ⱳꜟ♩─ ⌐№√∫≡│⁸ ⌐ ⅜⌂™ ⁸ ─ ╩ ≢⅝╢ ≤

⇔⁸ ─ ∆╢ ⁸Ⱳꜟ♩⅜ ∆╢⅔∕╣⅜№╢ ⁸ ≤ ─ ╦∑ ─

⅜ ⌂ ⌐ ⇔≡│⌂╠⌂™⁹ 

13. Ⱳꜟ♩─  

Ⱳꜟ♩╩ ∆╢ │⁸F8T⁸F10T╩ ∆╢↓≤╩ ≤⇔⁸∕╣ ─ Ⱳ

ꜟ♩╩ ∆╢ │⁸ ─ ╩ ╢╙─≤∆╢⁹ 

14. ≤ Ⱳꜟ♩ ─  

│⁸ ≤ Ⱳꜟ♩ ≤╩ ∆╢ ⁸ ─ ⌐ Ⱳꜟ♩╩

↑╢╙─≤∆╢⁹⌂⅔⁸ ⌐ ℮ ⌐≈™≡│⁸ ⌐ ∆╢⅛ │

⌐ ⌐ ⇔≡ ∆╢ ─ ╩ ∆╙─≤∆╢⁹ 

↓╣ ─ │ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

 

3- 4- 4 ꜞⱬ♇♩  

1.  

│ꜞⱬ♇♩ ⌐№√∫≡│ꜞⱬ♇♩ ⌐ ⇔√ ╩ ∆╢ ⌐ ↕∑

⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ꜞⱬ♇♩ ≤ ─ ∑⌐≈™≡│ ⌐ ∆╙─⁸ ⇔ↄ│⁸↓╣≤

─╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ꜞⱬ♇♩ ≤ ─ ∑ 

 ꜞⱬ♇♩  

SS400 

SV330 │SV400 SM400 

SMA400 

SM490 
SV400 

SMA490 

[ ]  ⌐╟╡⅜√™ ⁸SWRM15K- M17 │ SS400⌐≡ → ┘ ∕─

╩ ⇔⁸SV400 ╩ ∆╣┌ ∆╢↓≤⅜≢⅝╢⁹ 

 

3.  

│ꜞⱬ♇♩ ∟⌐ ∞∟⁸ ─ │ ⇔⁸ꜞⱬ♇♩ ╩ ⇔ↄ ⌡⁸

╘Ⱳꜟ♩ ┘♪ꜞⱨ♩Ⱨfi ⌐╟∫≡ ↑╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

4.ꜞⱬ♇♩ ∟ 

│ꜞⱬ♇♩ ∟⌐№√∫≡│⁸ꜞⱬ♇♩Ɫfiⱴ╩ ⇔⁸╕√⁸№≡ ⌐│

№≡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸☻Ɑכ☻─ ⅛╠ №≡ ╩ ≢⅝⌂™

⌐│⁸ №≡ ╩ ™╢╙─≤∆╢⁹ 
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5.ꜞⱬ♇♩─  

∫√ꜞⱬ♇♩│⁸ꜞⱬ♇♩ ╩ √⇔⁸ꜞⱬ♇♩ │ ─ ╩√╙∟⁸╝╢╖⁸

⅝∆⅞ ┘ ⌂╦╣⁸│ↄ╡⌂≥─ ⅜№∫≡│⌂╠⌂™⁹ 

6.  

│ꜞⱬ♇♩ ╩ 900 1,100ϴ ⌐ ⌐ ─≤⌂ꜟכ◔☻⁸⇔ ╩

╡ ™√ ⁸ ⅜ ⇔⌂™℮∟⌐ ↄꜞⱬ♇♩ ╘╩ ╦⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸

⇔∆⅞√ꜞⱬ♇♩╩ ⇔≡│⌂╠⌂™⁹ 

7.ⱪꜝ▬ⱴ  

│ ↕╣╢ ─ ⌐⁸ⱪꜝ▬ⱴ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

8.  

│ꜞⱬ♇♩ ⁸ ╛⅛⌐ ╩ ™⁸ ─№╢ꜞⱬ♇♩│ ╡⁸

┘ꜞⱬ♇♩ ╘╩⇔⌂↑╣┌⌂╠⌂™⁹ 

9.ꜞⱬ♇♩─  

│╝╢™ꜞⱬ♇♩⌐≈™≡│◖כ◐fi◓╛ ─ ™ ∟⌐╟╢ ╩⇔≡│

⌂╠⌂™⁹ ꜞⱬ♇♩╩ ╡ ╢ ⌐│⁸ ⌐ ╩ ⅎ√╡⁸ ─ꜞⱬ♇♩╩

╝╢╕∑√╡∆╢⅔∕╣─⌂™ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 

 5     

3- 5- 1  

1.  

│⁸ ⌐№√∫≡│⁸ ⁸ ⌐╟╢╒⅛ ( ה(

⌐╟╢⁹↓╣⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

2. ╡ ⌡ 

╩ ╡ ⌡╢ │⁸ ╩ ⇔ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ⌐ ∆ ≤⌂╢ ⌐│ ╩ ∫≡│⌂╠⌂™⁹ 

⌂⅔⁸↓╣⌐╟╡⅜√™ │⁸ ─ ╩ ╢╙─≤∆╢⁹ 

(1) ↔≤⌐ ↕╣╢ ה ╩ ╣╢≤⅝⁹ 

(2) ⅜ ⇔≡™╢≤⅝⁸ ⇔ↄ│ ─⅔∕╣⅜№╢≤⅝⁹ 

(3) ⅜ ™≤⅝ │ ⅜ ↄ⁸⅛≈ ╩ ↑≡™⌂™ ⁹ 

(4)  ─ ⌐ ⁸ ⁸ ⇔ↄ│ ─⅔∕╣⅜№╢ ─ ⁹ 

(5) ⅜ 50ϴ │ 5ϴ ≤⌂╢≤⅝⁹ 

(6)  ∕─ ⅜ ≤ ╘√ ⁹ 

4.  

│⁸ ⌐ ─ ⌐ ⅜ ⇔⌂™╟℮⌐ ⇔√ ⁸ ╛⅛⌐ ⇔⌂

↑╣┌⌂╠⌂™⁹ 
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5.  

│⁸◄▪꜠☻☻ⱪ꜠כ │Ɫ◔ ╩ ⇔⁸ ╡ ⇔⁸ ⁸╗╠ ⅜⌂ↄ

⅜ ⌂ ↕≤⌂╢╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

6. ─  

│⁸ ╛Ⱳꜟ♩ ┘∕─ ─ ⌂ ⌐≈™≡╙⁸

─ 70% ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

7.  

│⁸ ⌐╟∫≡ ⅜ ∂╢ (ꜞⱵ♇♩☻▬♇♅ ⁸ ⁸

ꜝכ꜡⁸ ⁸ ◗ⱶ╛꞉▬ꜘ꜡כⱪ )⌐≈™≡│⁸ ⇔≡│⌂╠⌂™⁹ 

╕√⁸ ⌐№√∫≡│↓╣╠ ⌐ ⅜ ⇔⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

8.  

│⁸ ╡ ⌡╩ ℮ │⁸ ⌂ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

9.  

∆╢╙─⌐≈™≡│⁸ ∆╢╕≢⌐ ╘╠╣√ ( ) ╩ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

10.  

│⁸ ─ ⌐№√∫≡│ ╩ ℮≤≤╙⌐⁸ ⌐╟╢ ─

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11. ┼─  

│⁸ ⌐№√∫≡⁸ ─ ⁸ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

12.  

(1)  ⌐ ╘⅜⌂™ ⌐ ℮ ─ ⌐≈™≡│⁸ ─ ╩ ↑⌂↑

╣┌⌂╠⌂™⁹ 

(2) ╡⌐ ™╢ │⁸ ─ ↕⌂╙─≢⌂↑╣┌⌂╠⌂™⁹ 

13. ─  

─ ⅜ ↄ⁸ ⅜ ⌂ │⁸ ─ ⌐ ∆ ╩ ℮╙─≤∆╢⁹ 

⌂⅔⁸☻♥fi꜠☻ ─ ≢⅝⌂™ ⌐≈™≡│ ≤ ∂ ╩ⱪכ♥ ↄ╙─

≤∆╢⁹ 

─  
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3- 5- 2  

1.  

│⁸ ─ ╩ ∫√ ⁸ ╩ ╦⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸

│ ⌐ ∆ ⌐ ∂≡⁸ ─ ─ ╩ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

 

   
─  

─  

(ISO 8501- 1)  

1  
Ⱪꜝ☻♩⌐╟╢ ╩ ™⁸ ⁸↕┘⁸∕─

╩ ⇔⁸ ⌂ ≤∆╢⁹ 
Sa21/2  

2  
Ⱪꜝ☻♩ │Ɽ꞉כ♠כꜟ⌐╟╢ ╩ ™⁸

⁸↕┘⁸∕─ ╩ ≡ ∆╢⁹ 
Sa2⁸St3  

3  

Ɽ꞉כ♠כꜟ⌐╟╢ ╩ ™⁸ ─

(┤ↄ╣⁸│⅜╣⁸╦╣ )⁸↕┘⁸∕─

╩ ≡ ∆╢⁹ 

St3  

4  
Ɽ꞉כ♠כꜟ ⌐╟╢ ╩ ™⁸ ─

⁸∕─ ╩ ∆╢⁹ 
St2  

 

2. ⱪꜝ▬ⱴ 

│⁸ ╩ ∫√≤⅝│ ─√╘⁸√∞∟⌐ ( ₈

ⱪꜝ▬ⱴ₉≤™℮⁹)╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

ⱪꜝ▬ⱴ│⁸◄♇♅fi◓ⱪꜝ▬ⱴ │☺fi◒ꜞ♇♅ⱪꜝ▬ⱴ─™∏╣⅛≤∆╢⁹ 

3. ╣─  

│⁸ │ ⌐ ⇔√ ⁸ ╣╛ ⌂≥─ ╩ ─

⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4. ─  

│⁸ ⌐ ⇔⁸ ⌂ ╩ ™≡│⌂╠⌂™⁹ 

5. ┼─  

⌐⅔™≡ ╩ ℮ │⁸Ⱪꜝ☻♩ ┘ ⌂≥─ ⌐╟╢

┼─ ╩ ╓↕⌂™╟℮ ⌂ ╩ ∆╙─≤∆╢⁹ 

6. ─  

│⁸ ─ ⌐≈™≡│⁸ ╛⅛⌐ 1 ╩ ╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ ∕─ ─ ≢ ⌐ 1 ╩ ╡ ⅎ╢↓≤⅜≢⅝⌂⅛∫√

│⁸ ╡ ⇔ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

7.  

╩ ∆╢ ─ ⌐№√∫≡│⁸ ─ ─√╘ ⌂

╩ ∏╢╙─≤∆╢⁹ 
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3- 5- 3  

1.  

≤⌂╢ │⁸ ─ ╩ ≡№╠⅛∂╘ ╩ ↕∑╢╙─

≤∆╢⁹ 

2. ─  

╩ ℮ ⌐≈™≡│⁸ ⱪꜝ▬ⱴ╩ ⅝⁸ ⌐ ╩ ∫≡│⌂

╠⌂™⁹ 

3.◖fi◒ꜞכ♩ ─  

│⁸◖fi◒ꜞכ♩≤─ ⌐≈™≡│ ╩ ∫≡│⌂╠⌂™⁹ 

√∞⇔⁸◖fi◒ꜞכ♩ ⌐ ╩ ⅎ⌂™ⱪꜝ▬ⱴ│↓─ ╡≢│⌂™⁹ 

 

3- 5- 4  

1.  

│⁸ ⌐ ─ ╛ ⌐ ╩ ↕∑≡│⌂╠⌂™⁹ 

⌂⅔⁸ ─⅔∕╣⅜№╢ ⌐│ ⌂ ╩ ∏╢╙─≤∆╢⁹ 

2. ╣─  

│⁸ ⇔√ ⌐ ╡ ⌡╢ ⁸ ⇔√ ⁸ ╣╛ ⌂≥

─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ─ ╩ ⌐ √⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ↔≤─ ╩ ⅎ√ │⁸ ─ ⌐ ∂≡ ╠⇔ ─ ╩

∆╙─≤∆╢⁹ 

4. ─  

│⁸ ╖─ ⅜ ⇔√ ⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ╩ ℮ ─ ┘ │ ╖─ ≤ ─╙─≤⇔

⌂↑╣┌⌂╠⌂™⁹ 

5.  

│⁸ ה ⌐ ⅛╣√ ⁸ ─ ™⅜№╢ │⁸

─ ⌐╟╡ ─ ╩ ™⁸ ⅜ 100mg/m2(NaCl ) ⇔

≡™╢ │⁸ ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

3- 5- 5  

│⁸ ⅜ ⁸ ⁸ ┘ ─ ( ⁸ )⁸ ⁸

⁸ ╩ ⇔√ ╩ ─ ⇔√ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 
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 6     

3- 6- 1 ╘∫⅝ 

1. ─╘∫⅝ 

│⁸ ∆╢ ┼─╘∫⅝╩⇔≡│⌂╠⌂™⁹ 

2.  

│⁸ ╘∫⅝─ ⁸ ⁸ ╩ JIS H 8641( ╘∫⅝)⁸JIS H 

0401( ╘∫⅝ ) │ ─ ⌐⇔√⅜∫≡ ℮⁹↓╣⌐╟╡ ™

│⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

3.╘∫⅝  

│⁸ ╘∫⅝ ╩ JIS H 8641( ╘∫⅝) │↓╣╠≤ ─

⌐ ∫≡ ╦⌂↑╣┌⌂╠⌂™⁹ 

4. ─  

│⁸ ─ ⌐≈™≡│ ╩ ⇔⁸ ( ⁸ )╩ ™ │

Ⱪꜝ☻♩ ⌐╟∫≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ⱨꜝ♇◒☻ ⌐╟╡

╩ ⇔⁸ ⌂ ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ─⅔∕╣⅜№╢ │ ™╩⇔≡│⌂╠⌂™⁹ 

5.  

│ 120ϴ≤⇔⁸ (╘∫⅝) │⁸ ─ 430 470ϴⱲꜟ♩ה♫

♇♩─ 480 550ϴ≤∆╢⁹ 

6. ∞╕╡⁸ ─  

│⁸╘∫⅝ ⌐ ↑╢ ⌐ ∞╕╡⅜≢⅝⌂™ ⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ↕╣√ ╛ ─⅔∕╣─№╢ ╩╘∫⅝∆╢ │ ⅝╛⁸

╩ ↑╢ ─ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

7.  

│⁸ ╘∫⅝╩ ∆╢⌐№√∫≡⁸ ⌐ ⌂ ╩ ∂↕∑⌂

™╟℮ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

8.  

│ ⌐ ⇔√ ╩ ⅝⁸ ─ ⌐╟╢⁹↓╣⌐╟╡ ™ │⁸

─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

╘∫⅝  

 (ɡ )            

HDZT49 49  
↕1mm ─ ⁸ 12mm ─Ⱳꜟ♩ה♫♇♩ 

┘ ↕2.3mm╩ ⅎ╢  

HDZT56 56  ↕2mm ─  

HDZT63 63  ↕3mm ─  

HDZT70 70  ↕5mm ─  

HDZT77 77  ↕6mm ─  

[ ]  ⌐ ∆ ↕ ┘ │⁸ ⌐╟╢⁹ 
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3- 6- 2  

1. ─  

│⁸ ∆╢ ┼─ ╩⇔≡│⌂╠⌂™⁹ 

2.  

│ ⁸▪ꜟⱵ♬►ⱶ ┘∕╣╠─ │⁸JIS H 8300( ⁸▪ꜟⱵ♬►ⱶ

┘∕╣╠─ )─ ⌐╟∫≡ ℮╙─≤∆╢⁹↓╣⌐╟╡ ™ │⁸

─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ⌐№√∫≡│⁸ ⌐ ≠⅝ ↕╣√ ⌐

╦╢ ⌐ ⇔√╙─⌐ ╩ ╦∑⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ │

─ ╩ 6ﬞ ∆╢ ≢ ⅜ ─ ╩ ∆╢≤ ╘√ ⌐

╩ ╦∑╢↓≤⅜≢⅝╢⁹ 

4.  

│ 3- 5- 2 1.─ 1 ◔꜠fi(ISO 8051- 1 Sa2 1/2 )≤⇔ ─ ┘

⌐ ∂≡Ⱪꜝ☻♩ ─ ╩ ∆╢╙─≤∆╢⁹ 

5.  

│⁸ ⌐№√∫≡│⁸ ─ ─ ⌐≈™≡ ≤ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

(1) ◔꜠fi │ ⌐№√∫≡ ≤⌂╢╙─⁹ 

(2) │ ─⅔∕╣─№╢╙─⁹ 

(3)  ⅜ ⇔ↄ ─╙─ │ ─№╢╙─⁹ 

(4)  ⇔ↄ ∫√ ─№╢╙─⁹ 

 

3- 6- 3  

1.  

│⁸ │ ≤⇔⁸ │ ⌐╟╢⁹ 

2.  

│⁸ ╩ ⇔√ ⁸ ⌐╟╡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ │ ⌐ ∂≡∕╣∙╣ ─ ╟╡ ™ ≢⌂↑╣┌⌂╠⌂™⁹ 

─  

  ( )  

 
 - 0.60  

 - 0.77  

▪ꜟⱵ♬►ⱶ  ⇔ↄ│  - 0.87 - 1.05 

☻♥fi꜠☻  ⇔ↄ│  - 0.50  

[ 1]  │⁸ ╩ ∆⁹ 

[ 2]  ─ │⁸- 0.01 ╩ ⅎ╢⁹ 
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3. ─  

│⁸ ⌐⅔↑╢ │ DC60V ⌐⇔⁸ ─ ╩ ⌐

⇔ ╩ ⌐∆╢╟℮⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

4. ┼─  

│⁸ ─ ⁸ ╩≤╡ ⅎ╢↓≤⌂ↄ ⌐ ⌐ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ─ ⌐ ─ ⅜№╢ ⌐│⁸∕╣⅜ ⇔⌂™╟℮ ╩

╦⌂↑╣┌⌂╠⌂™⁹ 

5.  

⌐ ∆╢ │▪ꜟⱵ♬►ⱶ ⁸ⱴ◓Ⱡ◦►ⱶ ⁸ ≤⇔⁸

┼─ ↑│Ⱳꜟ♩ │ ⌐╟╢╙─≤∆╢⁹ 

⌂⅔⁸ ≤⇔≡ ─╙─╩ ™╢ ⌐│⁸ │ ─ ╩ ╢

╙─≤∆╢⁹ 

 

 

 7     

3- 7- 1    

1.  

│⁸ ┼─ ┘ ─ ⌐ ∞∟⁸ ─ ⁸ ⁸ ⁸

⌐≈™≡ ⌐ ⇔ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ⌐ ∟⁸ ⌐ ∂ ┘ ≤ ∆╢╙─≤∆╢⁹ 

╕√⁸↓╣╠─ │ ─ ≤∆╢⁹ 

3. ─  

│⁸ ⌐ ⌐ ╩ ⅎ√ │ ⌐ ╛⅛⌐ ⇔√ ⁸

⌐ ™ ─ ≤ ⌐╟╡ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

 

3- 7- 2 ╡ 

1.  

│⁸ ─ ─ ⁸ ⁸ ╩ ∆╢√╘⌐ ─ ≤

⌐╟╡ ⌐ ⌐ ╡⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

│⁸ ⁸ ⁸ ─ ⌐№√∫≡│⁸ ┘ ╩ ∂↕∑≡│⌂╠⌂™⁹ 

3.꞉▬ꜘ꜡כⱪ ─  

│⁸꞉▬ꜘ꜡כⱪ⁸◗ⱶⱬꜟ♩⁸ ─ ⌐№√∫≡│ ╡ → ⌐╟╡

╩ ∂↕∑≡│⌂╠⌂™⁹ 

4. ─  

│⁸ ⁸ ─ ⌐№√∫≡│ ⌐╟╡ ∆╢≤≤╙⌐ ╛

─ ⅜ ┌⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 
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5. ─  

│⁸ ⌐ ─ ⌐№√∫≡│ ⌐╟╡ ╩ ∂↕∑≡│⌂╠⌂™⁹ 

6.  

│⁸ ╩ ∆╢ ─ │⁸JIS Z 0301( )⁸JIS Z 

0303(↕┘ ╘ )⌐ ∆╢╙─≤⇔⁸ ⌂ ┘ ╩ ↕⌂

↑╣┌⌂╠⌂™⁹ 

 

3- 7- 3 ⇔ 

1.  

│⁸ ─ ⇔⌐№√∫≡│ ─ ╩ ⇔⁸ ⌐ ⁸ ⅜

∂⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ⌡ 

│⁸ ╩ ⌡∆╢ │ ⁸ ╩ ⇔ ⌐ ╩ ⅎ≡│⌂╠⌂

™⁹ 

3. ⇔ 

│⁸ ⇔⌐№√∫≡│⁸ ↑ ꞉▬ꜘ꜡כⱪ⌐╟╢ ⁸ ╩ ∂↕∑≡

│⌂╠⌂™⁹ 

4. ⁸ ─ ⇔ 

│⁸ ⁸ ─ ⇔⌐№√∫≡│ ⌂ ╩ ⅎ≡│⌂╠⌂™⁹ 

5.  

│⁸ ╩ ≤∆╢ ⌐≈™≡│⁸ ╩ ↕∑╢╙─≤∆╢⁹ 

 

3- 7- 4 ⅝ 

1.  

│⁸ ≢ ┘ ╩ ⅝∆╢ ⁸ ⌐ ∆ │

≤ ⇔√ ⌐⁸ ⇔≡ ⅝⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─ ⅝ 

│⁸ ⁸ ⁸ ⁸ ⁸ │ ⌐ ⅝⇔⌂↑╣┌⌂╠⌂

™⁹ 

√∞⇔⁸ ≤⇔≡ ↕╣≡™╢╙─│↓─ ╡≢│⌂™⁹ 

3.꞉▬ꜘ꜡כⱪ ─ ⅝ 

│⁸꞉▬ꜘ꜡כⱪ⁸☻Ⱨfi♪ꜟ⁸ⱬ▪ꜞfi◓ ╩ ⅝∆╢ ⁸ ⁸ ⌂

╩⌂╢═ↄ↕↑⁸ ⌐ ⇔≡│ ╩ ∆╢ ─ ╩ ∂⌂↑╣┌⌂╠⌂

™⁹ 

4. ─ ⅝ 

│⁸ ⇔≡™⌂™ ╩ ⅝∆╢ ♩כ◦⁸ ⌐╟╡ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

5. ─ ⅝ 

│⁸ ╩ ⅝∆╢ ⁸ ─ ⌐ ⅝⇔⌂↑╣┌⌂╠⌂™⁹ 
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6. ⅝ ─  

│⁸ ⅜ ⅝ ⅛╠─ ⁸ ≤─ ⌐╟╢ ⅜⌂™╟℮⌐

─ ≤ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

7.  

│⁸ ⅝ ⌐ ┘ ⌐ ⁸ ⁸ ⅜ ∂√ ⁸ ⌐

⇔√ ⁸ ⌐ ™ ─ ≤ ⌐╟╢ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

 

3- 7- 5    

│ ⁸ ≢─ ⁸ ─ ╩ ─ ⌐⅔™≡ ╦⌂↑╣

┌⌂╠⌂™⁹ 

╕√⁸ ─ ⁸ ⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 

 8     

3- 8- 1  

│⁸ ⌐ ⇔√ ⌐ ≠⅝⁸ ⅛≈ ╩ ⌂╦⌂™╟℮

↑⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ─ ⌐№√∫≡│⁸ ─ ╩ ╢√╘⁸ ─ ╩

∆╢ ╩ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

↕╠⌐⁸ ╩ ≤∆╢ ⌐≈™≡│⁸ ╩ ↕∑╢╙─≤∆╢⁹ 

 

3- 8- 2  

1.  

│⁸ ↑⌐ ⌂ ┘ ╩⁸ ⌐ ↕╣╢ ⌐ ≠⅝⁸

─ ≤ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ↑⌐ ⌂ ⁸ ⁸ ╩ ⌐ ↕╣╢ ⌐ ≠⅝⁸

─ ≤ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3.  

│⁸ ⁸ ⁸ ⁸ ⌐≈™≡│ ⌐ ↕╣╢

⌐ ≠⅝⁸ ─ ≤ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

3- 8- 3    

1.  

│⁸ ╩ ∆╢ │⁸ ( 27 )⌐ ≠⅝

∆╢╙─≤⇔⁸ ≤⌂╢ │⁸ │ ─ ⌐╟╡ ∆

╢≤≤╙⌐⁸ ⌐≈™≡ ─ ─╙≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ≤│⁸ ⅜ ∆╢ ╩ ∆╢√╘⌐ ∆╢ ╩™℮⁹ 
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2.  

│⁸ ┘ ≢─ ╩╙≤⌐⁸ ─ ⌐ ⌐

↑⌂↑╣┌⌂╠⌂™⁹ 

3. ─  

│⁸◖fi◒ꜞכ♩ ⁸ ⌐ ≤⌂╢ ⌐≈™≡

≤⌂╢ ⌐ ⌐╟╢ ⇔ↄ│ ╩ ↑⌂ↄ≡│⌂╠⌂™⁹ 

4. ─ ↑ 

│⁸ ─ fiכ꜠◒│≡∫√№⌐↑ ─ ╩ ⇔≡ ℮╙─≤⇔⁸

─╙─╩ ⌂ ⌐ ⇔≡│⌂╠⌂™⁹ 

5.  

│⁸ ↑⌐№√∫≡⁸ ─ ≤ ⌐╟╡ ╩ ⇔⁸

─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

6. ─  

│⁸ ↑ ⌐ ⁸ ⁸ ⅜№∫√ ⁸ ╩ ∆╢ ⌐⁸

⁸ ⁸ ─ ┘ ─ ╩ ⇔ ╩ ⇔≡⅛╠ ╩ ╦⌂↑╣

┌⌂╠⌂™⁹ 

7. ─ ↑ 

│⁸ ─◖fi◒ꜞכ♩ ⌐ ╩ ∆╢ ⁸ ⌐ ≤

⇔⌂↑╣┌⌂╠⌂™⁹ ─ ↑│ ⌐ ≠™≡ ╦⌂↑╣┌⌂╠⌂™⁹ 

8.◖fi◒ꜞכ♩  

│⁸◖fi◒ꜞכ♩ ─ ⁸ ⌐◖fi◒ꜞכ♩⅜ ∆╢⅔∕╣─№╢

⌐≈™≡│ ⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

9.  

│⁸ ↑⇔√ ≡─ ⌐≈™≡│ ↑ ⅛╠ ╕≢⁸ ⁸ ⁸

╣ ⅜ ∂⌂™╟℮⌐ ⇔≡ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

 

 9     

3- 9- 1  

1.  

│⁸ ─ ⌐≈™≡│ ─ ⁸ ⁸ ⌐ ∂√╙─╩

┌⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ⌐ ≠™≡⁸ ─ ⁸ ⁸ ┘ ╩ ⌐ ╦⌂↑╣

┌⌂╠⌂™⁹ 

╕√⁸ ⁸ ─ ⌐ ℮ ─ ╩ ↑⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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3. ─  

│⁸ ─ ⌐№√∫≡⁸ ⅜ ⇔⌂™╟℮⌐ ⌐ ⇔≡ ⌐ ⇔⁸

│ ⌐ →⁸ ╩ ∆╢ ⌐ ╩ ⇔⁸ ╡ↄ∏ ─ ─⌂™↓≤╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ─ ╩ ∆╢ │⁸ ╛ ─ ⌐ ⅜ ⇔⌂™╟℮⌐◌

Ᵽכ╛◐ꜗ♇ⱪ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4. ─  

│⁸ ─ ⌐≈™≡│⌡∂ ⁸ⱨꜝfi☺ │ ≢ ™⁸⌡∂

│ JIS ⌐ ⇔√╙─≤⇔⁸ⱨꜝfi☺ │ ⌂Ɽ♇◐fi ╩ ⇔≡Ⱳꜟ♩╩

⌐ ↑≡ ╦⌂↑╣┌⌂╠⌂™⁹☻♥fi꜠☻ ─ │⁸TIG ⌂

⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⌐ⱱכ☻╩ ∆╢ │⁸♁◔♇♩ ⌐╟∫≡╙╟™╙─≤∆╢⁹ 

5.  

│⁸ ─ ⅜╡ ⁸ ─ ─ ↑ ⌐│⁸ⱨꜝfi☺ │

ꜚ♬○fi ╩ ↑⁸ ┘ ─ ⇔⅜ ⌂╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

6. ─⅔∕╣─№╢  

│⁸ ─⅔∕╣─№╢ ⌐≈™≡│⁸ ⌐ ≠⅝ │ ─

⅜≢⅝╢╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

7. ─  

│⁸ ⁸ ⁸ ┘ ⅜ ↕╣╢ ⌐≈™≡⁸

⌐ ∆╢ ╩ ↕⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⁸ ⅜ ╩ ≢⅝⌂

™ ─ ⌐≈™≡│ ⌐╟╢⁹ 

8. ─  

│⁸ ⅜ ↕╣╢◖fi◒ꜞכ♩ ╩ ∆╢ ◓fiꜞכ◦⁸│

⌐╟╡⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

9.  

│⁸ ╩ ∆╢ ─ ╩⸗ꜟ♃ꜟ ꜟכ►◒♇꜡│ ─ ≢

⇔⌂↑╣┌⌂╠⌂™⁹ 

10. ╩ ∆╢  

│⁸ ╩ ∆╢ ⌐≈™≡│ ─ ╩ ≢ ⇔⁸ ⌐

╩ ⅎ⌂™╟℮⌐∆╢≤≤╙⌐⁸ ⌐ ⇔≡ ⌐ ╣╢⅔∕╣─⌂™╟℮⌐

╩ ⇔ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11.  

│⁸ ⌂≥─ ⁸ ⌐ ⇔≡ ╩ ↑⌂™ ╩ ∆╢╙─≤

∆╢⁹ 

12. ⁸  

│⁸ ⅜ ≤ │ ∆╢ ⁸ ⌐ ∆╢ ╩

╘╢ ( ₈ ₉≤™℮)⌐ ∫≡ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 
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⌂⅔⁸ ≤ Ⱨ♇♩ ⌐ ∆╢ │⁸ ≤─ ⌐ ⌐╟╢ ╩

↑╢╙─≤∆╢⁹ 

√∞⇔⁸ ≤ ╩ Ⱨ♇♩ ⌐ ∆╢ │⁸ ╩ ⌐ ⇔⁸

≤─ ⌐ ─ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

13. ╡ ┘ ─  

│⁸ ╡ ⌐│ ─ ⌂ ╩ ↑⁸ ⌐│ ╣ ╘╩ ⇔⁸

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ╣ ╘│ ╩ ⌐∆╢╙─≤∆╢⁹ 

14. ─  

│⁸ ─ │☻♥fi꜠☻ ≤⇔⁸ ≢─ ⁸ → ⁸

⅜ ⁸ ™╩ ™⁸ ⌐ⱨꜝ♇◦fi◓ ≢ ╩ ⇔⌂↑╣┌⌂╠⌂

™⁹⌂⅔⁸ ⌐⅔™≡ ™╩ ∫≡ ⌐ ⇔⁸ ⌐≡⁸ ⁸ → ⁸

╩ ╦⌂™ ⌐≈™≡│⁸ ™╩ ≢⅝╢⁹ 

15.  

│⁸ ─ ╩ ∆╢ │⁸ ⁸ ─ 1.5

─ ≢ 2 ─ ╩ ™⁸ ╣⅜⌂™↓≤╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ◦ꜞfi♄ ⁸│≡™≈⌐♃כ◄ꜙ♅◒▪─ ⌐⅔↑╢ ─ ╩

℮╙─≤⇔⁸ ⌐ ╩ ⇔≡│⌂╠⌂™⁹ 

16.  

│⁸ ╩ 3- 5- 1 13.⌐ ↕╣√ ⌐╟╡ ∆╢≤≤╙⌐ ─ ⌐

⅔↑╢ ╣ ┘ ⅝ ╩ ⌂ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ─ⱣꜟⱩ

⌐│ ⌐⅔↑╢₈ ₉₈ ₉ ─ ─ ╩ ↑╢╙─≤∆╢⁹ 

 

3- 9- 2  

1.  

│☻♥fi꜠☻ ≤⇔⁸ ╩ ⇔≡ ∆╢⁹ ╩

∆╢ │⁸ 49 99 ( ─ ⌐ ∆╢ ─ ─ ╩

╘╢ ) 3 ⌐ ∆╢ ╩ ℮╙─≤∆╢⁹ 

2.  

│⁸ ─ ⁸ ⅜╡ ⌂≥─ ╩ ↑╛∆™ ⌐│⁸ ⌐ ∂≡

◖fi◒ꜞכ♩ ⇔ↄ│ ─ ≢ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

3.⌡∂  

│⁸ ─ ≢⌡∂ ╩ ℮ │⁸ ⌐ ⌂ ╩ ↑⌂

↑╣┌⌂╠⌂™⁹ 

4.  

│⁸ ╩ ℮ ⌐│⁸ ─ ⌐ ⇔≡ ה ⇔╩ ╦⌂↑╣┌

⌂╠⌂™⁹ 

(1)  │⁸ ─ ⅜ ⌂ ≤∆╢⁹ 
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(2) │⁸ ╩ ─ ↕╕≢ ∫√ ⁸ ╛ ╩ ⅝ ╘╩ ℮≤

≤╙⌐⁸ ╩ ∆ │ │ ⌐⁸ │ ≤⇔ ╩ⱪכ♥

⇔ ⇔╩ ╦⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸◖fi◒ꜞכ♩ ≡ │

─◖fi◒ꜞכ♩ ≢ ↕╣╢ │⁸↓─ ╡≢│⌂™⁹ 

⌂⅔⁸ ╩ ⇔⌐ ⇔⌂™ │ ─ ╩ √ ⌐╟╡ ╦

⌂↑╣┌⌂╠⌂™⁹ 

(3) ⇔│⁸1 ─ ╡ ↕⅜ 30cm↔≤≤⌂╢╟℮ ⌐ ╘≡⁸ ╦⌂↑

╣┌⌂╠⌂™⁹ 

(4) │⁸ ⌐№√∫≡ ╩ ⇔√ │⁸ ╛⅛⌐ ≤

⌐≈™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(5) ─ ─ ⌐№√∫≡│⁸ ┘ ≤ ∆╢≤≤╙

⌐⁸ ⌐ ≠⅝⁸ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ─ ╡│◌♇♃ ⌐╟╡ ™⁸ ⌐ ╩ ⅎ⌂™╟℮⌐∆╢≤≤

╙⌐⁸ │ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

3- 9- 3  

1.  

│⁸ ↑ ⇔⌐ ⇔√ ─ ╩ ≈≤≤╙⌐⁸ ⁸

⌐╟╡ ⁸ ╟╡ ⌂ ╩ ∟ ≤ ∆╢╙─≤∆╢⁹ 

╕√⁸ ⅜ ™ │ ─ ╩ ↕∑╢╙─≤∆╢⁹ 

2.  

│⁸ ─ ╩ ─ ─≤⅔╡⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ╡ ≢ ∆╢ │ ⌐╟╡ ─⌂™╟℮⌐ ⇔⁸ │

≢ ∆╢╙─≤∆╢⁹ 

─ ( )  

┘ (A)  20  25 40 50 80 100 150 200  

 
 1.8  2.0  3.0  4.0  5.0  

 1.0  Ί Ί Ί Ί 

 

3- 9- 4 Ⱨ♇♩  

1.  

│⁸ ╩⁸ ⌐ ─⌂™╟℮Ⱨ♇♩ │ ⌐ ↑⌂↑╣┌

⌂╠⌂™⁹ 

╕√⁸Ⱨ♇♩⌐│ ⇔ ⌂ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸Ⱨ♇♩ ≢│ ╩ ↕∑⌂™╟℮⌐ ⇔⁸Ⱨ♇♩╟╡ →╢ │

⌐ →⌂↑╣┌⌂╠⌂™⁹ 
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3.  

│⁸Ⱨ♇♩⌐│⁸ ╩ ⇔≡ ╩≈↑ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⌐ ∂≡ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

4.Ⱨ♇♩  

│⁸Ⱨ♇♩ ⌐№√∫≡│ ╦ↄ ╩ ⇔≡ ⇔⁸ ⌐ ↕╣√

⌐│⸗ꜟ♃ꜟ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

5.  

│⁸Ⱨ♇♩ ─ ╩ 3- 9- 3 2.─≤⅔╡⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 

 10   

3- 10- 1  

1.  

│⁸ ⌐ ≠™≡ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ≥ꜟⱩכ◔ ╩ꜟⱩכ◔ Ⱨ♇♩ ⌐ ↑╢ │ ╘╠╣

√ ╩ ⇔≡ ∆╢╙─≤∆╢⁹╛╗╩ ∏ ∆╢ │ ╩

↕⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ─ ⅜ 50ϴ ≤⌂╢ ─ ≤ ≤│ 15 ∆╙─≤

∆╢⁹ 

3. ─  

│⁸ ⌐╟╡ ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

(1) ─ │⁸☺ꜛ▬fi♩Ⱳ♇◒☻ ≢ ™⁸ │ⱨ꜡▪♄◒♩ ─ ≢

⇔≡│⌂╠⌂™⁹ 

⌂⅔⁸ ≤ ─ ≢│ ⇔⌂™╙─≤∆╢⁹ 

√∞⇔⁸ ≢─ ⅜╛╗╩ ⌂™ │⁸ ≤─ ─ ⁸ ∆

╢⁹ 

(2) ─ │⁸ ─ ≤ ─ ⅜№╢╟℮⌐ ∆╢╙

─≤∆╢⁹ 

(3) ─ │⁸ ─ ╩ ⇔≡ ℮╙─≤∆╢⁹ 

4. ≤ ─  

│⁸ ⌐╟╡ ≤ ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

(1) │⁸ ⌐╟╡ ╗⅔∕╣─№╢ ⁸☻ⱪꜞfi◓꞉♇◦ꜗ ╩ ™√

╩≤╢╙─≤∆╢⁹ 

(2) ≤ ─ │⁸ ┘ ⌐ ⌂ ╩ ⇔ ⌐ ™⁸

⌐ ⅜ ╦╠⌂™╟℮ ∆╢╙─≤∆╢⁹ 

(3) ⅜ ⌡∂ ⁸◒ꜝfiⱪ ⁸ ⁸ │↓╣⌐ ∆╢ ─ │ ─

⌐ ⇔√ ↕─ ╩ 1 ∆╢╙─≤∆╢⁹ 
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√∞⇔⁸1 ⌐ 2 ─ ╩ ≢⅝╢ ─ ⌐│⁸2 ╕≢ ⇔≡╟

™╙─≤∆╢⁹ 

(4) ⅝ ╘ ─ ⌐│⁸ ╩⌡∂─╕╦╡⌐ 3/4 1 ⅝ ↑╢╙

─≤∆╢⁹ 

(5) ♪כ◖  ╡ ╩♫☻□ⱨ♪כ◖⁸│ ∆╢⅛⁸ ⌂ ╘╩ ™ ⌐

⅜⅛⅛╠⌂™╟℮⌐∆╢⁹ 

(6) ─ ─ ⌂ ⌐│⁸ ≤℮ ╩ ™╢╙─≤∆╢⁹ 

√∞⇔⁸ ╩ ⇔≡™⌂™╙─ ┘◄fi♩ꜝfi☻◐ꜗ♇ⱪ ⌂≥─

ⱪכ♥│ ⅝≤∆╢⁹ 

(7) ⌐ ∆╢◐ꜗⱩ♃▬ꜘ◔כⱩꜟ─ │⁸ ─⌂™≤↓╤⌐ ↑

╢╙─≤∆╢⁹ 

5.ⱦ♬ꜟ ─  

│⁸ⱦ♬ꜟ ╩ ∆╢ │⁸ ─ ─≤⅔╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

√∞⇔⁸ ─ ⅜ ─ ─≤⅔╡≢⌂™ ⁸ ≤─ ─ ⁸ ≢

⅝╢╙─≤∆╢⁹ 

╕√⁸ ⌂ │⁸ ⌐⅔™≡ⱦ♬ꜟ◐ꜗ♇ⱪ ≢ ⇔≡╙╟™╙─≤∆

╢⁹ 

⌂⅔⁸ⱦ♬ꜟ ≢╙↓─ ╩ ∆╢╙─≤∆╢⁹ 

ⱦ♬ꜟ ─  

     

3  1  2 ( )  2 ( )  3  

4  1   2  3  

2  1  2 ( )  2 ( )   

3  1   2   

2      

[ 1]  │⁸ │ ≤∆╢⁹ 

[ 2]  ╩ ∆╢ │ ─ ⌐╟╢⁹ 

√∞⇔⁸ 2 ─ 2 ─ ─ │⁸ ⁸ ⁸™∏╣⅛─

⌐ ⇔≡╙╟™⁹ 

 

6.  

┘ │ ⌐╟╢╙─≤∆╢⁹ 

(1) ⌐⅔↑╢ ┘ ≤ ─ │⁸ ≢

⇔⁸ ⌂≥≢ ╢↓≤─≢⅝╢ ↔≤⌐ ─ ⌐ →√ ≤∆╢⁹ 
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⌐╟╢  

─ ─   

300V  

( ⌐⅔™≡│ ≤ ≤─

─ ⁸ ⌐⅔™≡│ ─ ╩™

℮⁹)⅜ 150 ─ ⁹ 

0.1MɎ 

∕─ ─  0.2MɎ 

300V╩ ⅎ╢╙─ 0.4MɎ 

 

(2)  ─ ⁸ ┘ ⌐ ∆╢ │⁸ ┘

≤ ⌐ ─ 1.5 ─ ╩ ⅎ⁸ ⇔≡ 10 ↓╣⌐ ⅎ

╢↓≤≤∆╢⁹ 

√∞⇔⁸ │≡™⅔⌐ꜟⱩכ◔ ⌐╟╢ ─ 2 ─ ⌐╟∫≡

╩ ∫≡╙╟™⁹ 

7.  

─ꜟⱩכ◔⁸│ ┘ ⌂ ⌐ⱪꜝ☻♅♇◒ ─ ╩ ↑⁸ ─

╛ ⌂≥╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

8.  

╩ꜟⱩכ◔⁸│ ⌐ ∫≡ ∆╢ ⌐ꜟⱩכ◔│⌐ ∆╢◘♪ꜟ⌂≥

≢ ╩ ⇔⌂™╟℮⌐ ⌐ ↑⁸∕─ │ 2m ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

√∞⇔⁸ ⁸ ┘ ─ ╣╢⅔∕╣─№╢ ≢│ 1m ≤⇔⌂↑╣┌⌂╠⌂

™⁹ 

─ꜟⱩכ◔.9 ╡ → 

╩ꜟⱩכ◔⁸│ →╢ ⌐│ ⅜ ⇔⌂™╟℮⌐⇔⁸∕─ │

─ ꜟⱩכ◔ ─ 8 ( ─ꜟⱩכ◔ 10 ) ⁸ ─ 6 ( ꜟⱩכ◔

─ 8 ) ≤⇔⁸ ─ꜟⱩכ◔ │ ⁸ ⌐ ∂√ ≤⇔⌂↑╣┌⌂╠⌂

™⁹ 

─ꜟⱩכ◔.10  

⅜ꜟⱩכ◔⁸│ (1) ╩ ∆╢ ⌐│ ╩ꜟⱩכ◔≢ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⅜ ⇔⌂™╟℮⌐ ╘╙ ↕⌂↑╣┌⌂╠⌂™⁹ 

(2) ╩ ╩ꜟⱩכ◔™⌂⇔ ∆╢ ⁸ ╛ ≢№∫≡╙⁸ ╛

⅜ ↕╣╢⅔∕╣─№╢ ⌐≈™≡│⁸ ╩ ⱪכ♥╢∆ ≢ ╩

℮╙─≤∆╢⁹ 
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3- 10- 2  

1.  

⌐ ™╢ │⁸ ( ⱦ♬ꜟ │ ↄ)≤⇔⁸ ─

│ ⌐ ⇔√ ╩ ⅝ ≢│ JIS C 8305( )─ ⁸

│◖fi◒ꜞכ♩ ≢│ JIS C 8305( )─ ╩ ∆╢╙─

≤∆╢⁹ 

2.  

│⁸ ─ ⅜ 32% ≤⌂╢ ⅝↕╩ ≤∆╢⁹√∞⇔⁸ ↕⅜ 6

≢ ─ ⅜ ⌂ↄ ⌐ ╩ ⅝ ⅎ╢↓≤⅜≢⅝╢ │ ─ │ 48%

≤∆╢↓≤⅜≢⅝╢⁹ 

╕√⁸ ┘ │ ─ ╩ ⇔⌂™╟℮⌐⌂╘╠⅛⌂╙─≤∆╢⁹ 

3.ⱪꜟⱲ♇◒☻  

│⁸ ─ ⅜ 1 ≢ 30m╩ ⅎ╢ │ ≤ ╘╠╣╢

⌐│⁸ⱪꜟⱲ♇◒☻ │☺ꜛ▬fi♩Ⱳ♇◒☻ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

4. ─  

│⁸ ╩ ∆╢ │⁸◘♪ꜟ │Ɫfi●כ ─ ⌐╟╡ ↑⁸

∕─ │ 2m ≤⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⁸ │ ≤Ⱳ♇◒☻ ─

≢│⁸ ⁸ ⌐ ™ ╙ ⇔⌂↑╣┌⌂╠⌂™⁹ 

5. ─ →  

─ → │⁸ ─ 6 ≤⇔⁸ → │ 90 ╩ ⅎ≡│⌂╠⌂™╙─≤∆

╢⁹ 

╕√⁸1 ─ │ 4ﬞ ≤⇔⁸ → ─ ⅜ 270 ╩ ⅎ≡│⌂╠⌂

™⁹270 ╩ ⅎ╢ ⌐│⁸ⱪꜟⱲ♇◒☻ │☺ꜛ▬fi♩Ⱳ♇◒☻╩ ↑⌂↑╣┌⌂╠⌂

™⁹ 

6.  

│⁸ ⌐ ─ⱦ♬ꜟ ( 1.6mm )╩ ╣≡⅔⅛⌂↑╣

┌⌂╠⌂™⁹ 

7.Ⱳfi♦▫fi◓ 

│⁸ ╩ ∆ ≤Ⱳ♇◒☻(⌡∂ ╩ ↄ)≤─ ⌐│⁸

│ ⌂≥─ ⌐ ∂√ ↕─ ⌐╟╢Ⱳfi♦▫fi◓╩ ╦⌂↑

╣┌⌂╠⌂™⁹ 

⌂⅔⁸Ⱳfi♪ ─ ↕│ ─ ⌐ ∆ ─╙─╩ ∆╢⁹ 

Ⱳfi♪ ─ ↕ 

⌂≥─ (A)  Ⱳfi♪ ─ ↕ 

100  2.0mm²  

225  5.5mm²  

600  14mm²  
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─Ⱳfi♪ ─ ↕ 

200V  400V  Ⱳfi♪ ─ ↕ 

7.5kW  15kW  2.0mm  

22kW  45kW  5.5mm²  

37kW  75kW  14mm²  

 

8.  

│⁸ ─ ⌐≈™≡│⁸ ⌐ ∫≡ ⌂╦⌂↑╣┌⌂╠⌂

™⁹ 

9.  

⌐ ∆╢ ─ │⁸Ⱳ♇◒☻ ⌐╟╡ ─ ⌐ ∆ ≢ ∆╢╙─≤

∆╢⁹ 

─  

─ ↕(mm²)  (m) 

38  30  

100  25  

150  20  

250  15  

250  12  

 

10. ─  

│⁸ ⌐╟╡ ─ │ ╩ ╦⌂↑╣┌⌂╠⌂™⅜⁸ ⅜

№╢ ⌂≥│ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11.◖fi◒ꜞכ♩⌐ ∆╢  

│⁸◖fi◒ꜞכ♩⌐ ∆╢ ⌐│⁸ ⌐Ɽ▬ⱪ◐ꜗ♇ⱪ⁸Ⱪ♇◦fi◓◐ꜗ♇

ⱪ ╩ ™≡ ⁸ ─ ╩ ←≤≤╙⌐⁸◖fi◒ꜞכ♩ ⌐ ╩ ╡ ⇔

√ ╛⅛⌐ ─ ┘ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

12. ─ ╡  

│⁸ ─ ╡ ⱴכꜞ╩ ≢ ⌐ →⁸ ─⅛⅛╢ ≢│ ╩ ⅝⌐

→ ⅜ ⇔⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │ ⁸ ─№╢ ⌐ ∆╢ ┘☺ꜛ▬fi♩Ⱳ♇◒☻ ⌐

│ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

 

3- 10- 3  

1.  

◖fi◒ꜞכ♩ │⁸JIS C 8430( ⱳꜞ ⱦ♬ꜟ )⁸ │⁸JIS C 

3653( ─ꜟⱩכ◔ ─ )⌐ ∆╢ ╩ ∆╢╙─≤∆╢⁹ 
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2. ─  

│⁸ ╩ ∆╢ │◘♪ꜟ ─ ⌐╟╡ ↑⁸∕─ │ 1.5m

≤⇔⌂↑╣┌⌂╠⌂™⁹ 

3.◖fi◒ꜞכ♩  

│⁸ ╩◖fi◒ꜞכ♩⌐ ∆╢ ⁸ ─ ⌐╟╢ ╩ ⇔≡

◌♇ⱪꜞfi◓╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

4.◖fi◒ꜞכ♩ ─  

│⁸◖fi◒ꜞכ♩ ─ ⌐⅔™≡╙ ─ ∂╢ ⌐ ◌♇ⱪꜞ

fi◓╩ ↑╢╙─≤⇔⁸ ◌♇ⱪꜞfi◓ ☼כꜟ│ ⇔⌂↑╣┌⌂╠⌂™⁹ 

5.  

│⁸ ─ │◌♇ⱪꜞfi◓⌐╟╡ ℮╙─≤⇔⁸ ─ ╩ ™≡

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

6.∕─  

∕─ ⌐≈™≡│⁸3- 10- 2⌐ ∂≡ ℮╙─≤∆╢⁹ 

 

3- 10- 4 ꜝ♇◒  

1.  

─◒♇ꜝꜟⱩכ◔ │⁸ ≢│ 2m⁸▪ꜟⱵ ≢│ 1.5m╩ ≤∆╢⁹ 

√∞⇔⁸ ≤ ─ │ ⌐ ™ ≢ ∆╢⁹ 

╕√⁸ ◒♇ꜝꜟⱩכ◔│ │ ∆╢ │⁸ ┘ ⌂≥─ ⌐ꜝ♇◒

┘ ─≤⌂ꜟⱩכ◔╢╣↕ ⌐ ⅎ╢ ╩ ∆╢ ╡Ⱳꜟ♩ │▪fi◌כⱲ

ꜟ♩╩ ™≡ ↑╢╙─≤∆╢⁹ 

2.  

─◒♇ꜝꜟⱩכ◔ │ 3m ≤∆╢⁹ 

√∞⇔⁸ ⌂≥─ │⁸6m ─ ≢ ≤⇔≡╙╟™╙─≤∆╢⁹ 

3.Ⱳfi♦▫fi◓ 

─◒♇ꜝꜟⱩכ◔⁸│ ┘ ⌐ 3 3- 10- 2 7 ⌐ ∂√Ⱳfi

♦▫fi◓╩ ™⁸ ⌐ ∆╢╙─≤∆╢⁹ 

─ꜟⱩכ◔.4  

◒♇ꜝꜟⱩכ◔╩ꜟⱩכ◔⁸│ ⌐ ╖ ℮↓≤⌂ↄ ⇔⁸ ≢│ 3m

⁸ ≢│ 1.5m ─ ↔≤⌐  Ⱪꜟꜝ♇◒⌐≤╘⌂↑╣┌⌂╠⌂™⁹כ◔≡⇔

 

3- 10- 5  

1.  

─ Ⱪꜟ≤⇔⁸כ◔│ │ ⁸ │ ⌐╟╢╙─≤⇔⁸

│ ⌐╟╢⁹ 

2.  

│⁸ ╩ ℮ ⌐│⁸ ─ ⌐ ⇔≡ ה ⇔╩ ╦⌂↑╣┌

⌂╠⌂™⁹ 
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(1) │⁸ ─ ⅜ ⌂ ≤∆╢⁹ 

(2) │⁸ ╩ ─ ↕╕≢ ∫√ ⁸ ╛ ╩ ⅝ ╘╩ ℮≤

≤╙⌐⁸ ╩ ∆ │ │ ⌐⁸ │ ≤⇔ ╩ⱪכ♥

⇔ ⇔╩ ╦⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸◖fi◒ꜞכ♩ ≡ │

─◖fi◒ꜞכ♩ ≢ ↕╣╢ │⁸↓─ ╡≢│⌂™⁹ 

⌂⅔⁸ ╩ ⇔⌐ ⇔⌂™ │ ─ ╩ √ ⌐╟╡ ╦

⌂↑╣┌⌂╠⌂™⁹ 

(3) ⇔│⁸1 ─ ╡ ↕⅜ 30cm↔≤≤⌂╢╟℮ ⌐ ╘≡⁸ ╦⌂↑

╣┌⌂╠⌂™⁹ 

(4) │⁸ ⌐№√∫≡ ╩ ⇔√ │⁸ ╛⅛⌐ ≤

⌐≈™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(5) ─ ─ ⌐№√∫≡│⁸ ┘ ≤ ∆╢≤≤╙

⌐⁸ ⌐ ≠⅝⁸ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ─ ╡│◌♇♃ ⌐╟╡ ™⁸ ⌐ ╩ ⅎ⌂™╟℮⌐∆╢≤≤

╙⌐⁸ │ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ꜟⱩכ◔.3  

─ꜟⱩכ◔⁸│ ╩ ℮ ⌐│ ─№╢ ╩ ™Ɫfi♪ⱱכꜟ │

ⱴfiⱱכꜟ≢ ℮╙─≤⇔⁸Ɫfi♪ⱱכꜟ │⌐ꜟⱩכ◔│≢ ╩╙√∑⌂↑╣┌⌂

╠⌂™⁹ 

╕√⁸ │Ɫfi♪ⱱכꜟ ─ ◒♇♅☻ꜝⱩꜟ⌐ⱪכ◔≢ ─ ╩ ↑⁸

─ ⁸ ⅝ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4.Ɫfi♪ⱱכꜟ  

│⁸ ⌐≡ ╩ ↕╣≡™╢ ⁸Ɫfi♪ⱱ⁸ꜟכⱴfiⱱכꜟ⌐ ⇔

≡ ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

(1) Ɫfi♪ⱱ⁸ꜟכⱴfiⱱכꜟ─ ⅝↕ ┘ ─ꜟⱩכ◔⁸│ ⅝ ╣ ┘ →⌐

⇔√╙─≤∆╢⁹∕─ │ ◖fi◒ꜞכ♩ ╡≤⇔⁸∕─ ─ ╩ ≢⅝╢╙

─≤⇔⁸ⱴfiⱱכꜟ │⸗ꜟ♃ꜟ →≤∆╢⁹ 

(2) ⱴfiⱱכꜟ─ ꜟⱩכ◔⁸│⌐ ┘ ╩ ⅎ╢ ╩ ⌐ ↑

⌐│ │ ─ ╩ ↑╢⁹ 

(3)  ⱴfiⱱכꜟ │⁸ ≢ ─ ⇔ ™ ≤⇔⁸ ∕─ ─ ╩

↑╢⅔∕╣─№╢ ≢│⁸∕╣⌐ ⅎ╢ ╩ ∆╢╙─≤∆╢⁹ⱴfiⱱכꜟ ⁸

Ɫfi♪ⱱכꜟ ⌐│∕╣∙╣⌐ ⁸∕─ ─ ╩ ∆╢╙─≤∆╢⁹ 

(4)  ↕ 1.4m╩ ⅎ╢ⱴfiⱱכꜟ╩ ⇔√≤⅝│⁸ ╩ 1 ⌐ ⇔≡

1 ∆╢╙─≤∆╢⁹ 

√∞⇔⁸♃ꜝ♇ⱪ ⱴfiⱱכꜟ─ │ ⌂™╙─≤∆╢⁹ 

5.  

│⁸ ─ ─ ⌐≈™≡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ─ │⁸ →≡│⌂╠⌂™⁹╛╗╩ ∏ →╢ ⌐│ ─ ⌐

╟╡ ─ ╩ ∆╢ⱴכ◒╩ ⌐ ╘ ╕⌂↑╣┌⌂╠⌂™⁹ 
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(2) ⌐│ ╩ ℮╙─≤∆╢⁹ 

─ꜟⱩכ◔ (3) ⅝ ╣⌐ ∟ ╩ │ꜟⱩכ◔⁸⇔ ⌐ ⅝ ╣⁸ │

╩ꜟⱩכ◔ ⇔⌂™╟℮⌐ ∆╢⁹ 

6.  

│⁸ ─ ─ ⌐≈™≡ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ╩ ⇔⁸♩ꜝⱨ╩∆⅝ ─⌂™╟℮⌐ ⅝⌂╠═≡⁸∕─ ╩ꜟⱩכ◔⌐

⇔⁸♩ꜝⱨ ⌐│ │⁸ ╩ ∆╢⁹ 

(2) ╩ ∆╢ │⁸ ⁸ (1)⌐ ∂ │ ╩ ⌐ 50

⇔√ ⌐ ⇔⁸ ─ ╩ ─ ╩ ™≡ ╘⇔↑╣┌⌂╠⌂™⁹ 

7.  

│⁸ ─ ─ ⌐≈™≡⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) │♩ꜝⱨ─ ⅛┬╡│ 0.6 ≤⇔⁸ ∕─ ─ ╩ ↑╢⅔∕

╣─№╢ │ 1.2 ≤∆╢⁹ 

 

3- 10- 6 ⱪꜟⱲ♇◒☻ 

1.  

ⱪꜟⱲ♇◒☻ │ ∆╢ │⁸ ☻ꜝⱩ ┘ ⌂≥─ ⌐⁸ ╡Ⱳꜟ♩ │

▪fi◌כⱲꜟ♩╩ ™≡ ↑╢╙─≤∆╢⁹ 

2.  

ⱪꜟⱲ♇◒☻─ │⁸4 ≤∆╢⁹ 

√∞⇔⁸ ─ ↕⅜ 300mm ─╙─│⁸2 ≤⇔≡╙╟™⁹ 

 

3- 10- 7 ─  

1.  

(1) ◖fi◒ꜞכ♩ │ ╩ ≤∆╢ ( ₈ ₉≤™℮)≢⁸ 19cm

┘ ⅜ 6.87 ─ ─ ─ ╣│⁸ ⅜ 15m ─

│ ─ 1/6 ⁸15m╩ ⅎ 16m ─ │⁸2.5m ≤∆╢⁹ 

√∞⇔⁸ ⁸ ⌂≥≢│⁸ ╣ ↕╩ ⇔≡╙╟™⁹ 

(2) ∕─ ⅜ ⌂ ≢│⁸ ⌐ ⌂ 1.2m ─ ⅛∑╩ ⇔⁸∕─

↕│⁸ 0.3m ≤∆╢⁹ 

(3) ◖fi◒ꜞכ♩ ⅛∑│⁸ 12mm ─ ╘∫⅝ Ⱳꜟ♩≢ ↑╢╙─≤∆╢⁹ 

(4) ⌐ ⅜№╢ │⁸ ╩ ⅎ⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

(5) │⁸ ™ ⅛╠ ╩ ℮╙─≤⇔⁸ ⌐ ⇔⁸ ∆╢╙

─≤∆╢⁹ 

(6) ⌐│⁸ ─ ⌐ ╩ ∆╢⁹ 

√∞⇔⁸◖fi◒ꜞכ♩ ╩ ⇔√ │⁸↓─ ╡≢│⌂™⁹ 

ᵑ ┘ ≢ ╩ ↑╢ ⁹ 

ᵒ ⌂≥─ ╩ ↑╢ ⁹ 

ᵓ ⅜ ⁸∕─ ⌂ ⁹ 
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(7) ─ ⅛╠ 2.4m ─ ⌐ Ⱳꜟ♩╩ ↑╢╙─≤∆╢⁹ 

(8) ─ ╣│ 1 ─ ╕≢⁸ ⌐ │ ◖fi◒ꜞכ♩╩

∆╢╙─≤∆╢⁹ 

(9)  │⁸ ┘ ( ⁸ ⁸∕─ )╩ ↑╢

╙─≤∆╢⁹ 

⌂⅔⁸ │⁸ ⌐ ⌐ ↑╢╙─≤⇔⁸ 2.6m─ ╟╡⁸

≢│ ─ 1.2m⁸ ≢│ ─ⱶכ▪ 1.2m─

╕≢⁸ ─ ⌐ ⌐ ↑⁸ │ 2 ↑╢╙─≤∆╢⁹ 

(10)  ╩ ∆╢ │⁸ ╩ ∆╢╙─≤∆╢⁹ 

2.  

(1) ─ │ 2.5 ≤⇔⁸ │ 4.31kN ≤∆╢⁹ 

(2) │⁸ ╩ 3 ╟╡ ╦∑√╙─≤⇔⁸ ⌐│ 2. 6mm ─ ╘

∫⅝ │ 2.0mm ≢⁸⅛≈ ↕⅜ 686N/mm² ─ ╘∫⅝ ╩

∆╢⁹╕√⁸ ╩ ⌐ ↑╢ ⌐│⁸ ⇔√ Ᵽfi♪╩ ™≡ ↑

╢╙─≤∆╢⁹ 

(3)  ─ ⅛∑─ ↕│ ╣─ ↕⌐╟╢╙─≤∆╢⁹ 

(4) ⌐ ∆╢ ⌐│ ⅜™⇔╩ ↑⁸∕─ │ ⅜ ↕╣

√ ⌐╙ 2.5m ≤⌂╢ ≤∆╢⁹ 

(5)  ┘ ─ ⌐ ─⅔∕╣⅜№╢ ⌐│⁸ ╩♪כ● ↑╢╙─≤∆╢⁹ 

3.  

(1)  │⁸↓╣⌐ ∆╢ ─ ↕ ┘ ⌐ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ⌐⅜™⇔╩ ↑╢ │⁸ ⌐ ∂ ╘∫⅝╩ ⇔√⅜™⇔

╩ ∆╢╙─≤∆╢⁹ 

(2) │⁸1 ⌐ 1 ↑╢╙─≤⇔⁸ ⌐ ↑╢╙─≤∆╢⁹ 

⌂⅔⁸ ⌐⅔™≡│⁸ ⌐№∫≡│ ─ ⁸∕─ ─

─ ⌐№∫≡│ ─ ─ ≤∆╢⁹ 

(3) │⁸ ─ ⅜ ⅝™ │⁸ ╩│↕╖ 2 ⅝ ╦∑≤⇔⁸ ⅜

↕™ │⁸ ⌐ ⇔ ₁⌐ ↑╢╙─≤∆╢⁹ 

(4)  ─ ↑│ ─ ™╙─⅛╠⁸╕√⁸ ─╙─│ ┼ ∆╢╙─

⅛╠⁸ ⅛╠ ┼ ↑╢╙─≤∆╢⁹ 

(5)  ─ │⁸ ─ ╡╟⌐fiⱪꜗ☺♩כꜞ☻⅜ ∆╢─╩ ∆╢

╒⅛⁸ ─ ╩ ╢√╘⁸ ┘ ≤ │ 0.8m⁸

│ 0.6m╩ ≤∆╢⁹ 

√∞⇔⁸ ─ ─ │ ╟╡ 0.25m ⅜╡≤∆╢⁹ 

(6)  │⁸ ╘∫⅝Ⱳꜟ♩⌂≥╩ ™≡ ⌐ ↑╢╙─≤⇔⁸ ⌐ כ▪∂

ⱶ♃▬⌐╟╡ ⇔ ↑╢╙─≤∆╢⁹ 

(7)  ◖fi◒ꜞכ♩ ⁸ ⌂≥≢ Ⱳꜟ♩ ─⌂™ ⌐│⁸ ⱶⱣכ▪│

fi♪≢ ≢♪ⱶⱣfiכ▪│▬♃ⱶכ▪⁸↑ ↑╢╙─≤∆╢⁹ 

(8)  ⅎ ≤⌂╢ │⁸ Ⱳꜟ♩╩ ⇔⁸ ≤⌂╢╟℮ ↑╢╙─≤∆╢⁹ 
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(9) ─ │⁸ ⌐ ℮╙─≤∆╢⁹ 

(10)  ⅜™⇔│⁸ ─ ⌐╟╡⁸Ⱨfi⅜™⇔⁸ ⅜™⇔⌂≥ ⌐ ⇔√⁸⅜

™⇔╩ ⇔≡ ∆╢╙─≤∆╢⁹ 

(11)  ⅜™⇔ ─ │⁸ 0.4m ⁸ 0.3m ≤∆╢⁹ 

⌂⅔⁸ ─ ╩ ↑╢ │⁸ ─ ╩ 0.3m ≤∆╢⁹ 

(12)  Ᵽ▬fi♪ │⁸ ⱦ♬ꜟⱣ▬fi♪ ⌐╟╢╙─≤∆╢⁹ 

⌂⅔⁸ ⅜ 3.2mm ─ │⁸ ↕ 1.6mm≤⇔⁸Ⱨfi⅜™⇔─Ᵽ▬fi♪ │

√∆⅝ 3 ≤∆╢⁹ ⅜ 4.0mm ─ │⁸2.0mm≤⇔⁸Ⱨfi⅜™⇔─Ᵽ▬

fi♪ │⁸ √∆⅝ 3 ≤∆╢⁹ 

4.  

(1) ◖fi◒ꜞכ♩ ⌐ ╩ ↑╢ ⌐│⁸ ⇔√ ╩ ∆╢╙─≤∆

╢⁹ 

(2) ╩ ↑╢ ─ ⅜ ⌂ │⁸ ⁸ │ ╩ ─ ⌐

⇔ ╣≡ ╩ ∆╢╙─≤∆╢⁹ 

 

3- 10- 8    

1.  

│⁸ │ ─ⱦ♬ꜟ ╩ ⇔⁸∕─ ↕│⁸ ⌐╟╢⁹√∞⇔⁸

ⱦ♬ꜟ◔כⱩꜟ─ ╩ ≤⇔≡ ∆╢ │⁸ ≤⇔≡ ─ ≤∆╢⅜⁸

↓╣⌐╟╡⅜√™ │ ⌐ ─ ╩ ∆╙─≤∆╢⁹ 

(1) A  

ᵑ ┘ 14mm²  

ᵒ ∕─ ─ 5.5mm²  

(2)  B │ ─ ⌐╟╢⁹ 

B ─ ─ ↕ 

1 ─  ─ ↕ 

100V  200V  400V   ▪ꜟⱵ 

5kVA╕≢ 10kVA╕≢ 20kVA╕≢ 
2.6mm  

(5.5 mm2 )  
3.2mm  

10kVA╕≢ 20kVA╕≢ 40kVA╕≢ 
3.2mm  

(8mm2 )  
14mm2  

20kVA╕≢ 40kVA╕≢ 75kVA╕≢ 14mm2  22mm2  

40kVA╕≢ 75kVA╕≢ 150kVA╕≢ 22mm2  38mm2  

60kVA╕≢ 125kVA╕≢ 250kVA╕≢ 38mm2  60mm2  

75KVA╕≢ 150KVA╕≢ 300KVA╕≢ 60mm2  60mm2  

100kVA╕≢ 200kVA╕≢ 400kVA╕≢ 60mm2  100mm2  

175kVA╕≢ 350kVA╕≢ 700kVA╕≢ 100mm2  125mm2  
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[ ]  ₈ 1 ─ ₉≤│⁸ ─ ╩™℮⁹ 

⌂⅔⁸ 3 │ 200V ╩ ∆╢⁹ 

3 ה ─ │⁸ ─ 1/3⁹ 

≥ ה ─Ⱥ │ ─ │⁸ ─ 1 ─

⁹ 

≥ ה ─ V ─ │⁸ ─ 1 ─ ⁸

─ V ─ │⁸ ⅝™ ─ ─ ⁹ 

╡╟⌐ ה ⇔√ ─ ↕⅜⁸(3) ⌐╟╡ ─ ╩ ∆╢

⌂≥⌐ ≠™≡ ↕╣╢ ↕╟╡ ™ │⁸(3) ⌐╟╡ ∆╢

╙─≤∆╢⁹ 

)─ ה  ) │⁸╟╡ ⌐ ∆╢⁹ 

 

(3)  C ┘ D │⁸ ─ ⌐╟╢⁹ 

⌂⅔⁸ ─ ⌐ ⇔⌂™ │⁸1.6mm ≤∆╢⁹ 

C ┘ D ─ ─ ↕ 

∆╢

─

⁸

⌂≥─

─

⌐

↕╣╢

─

℮∟ ─

 

─ ↕ 

─  

⇔≡ ∆╢

⌐ ╩ ∆ ⌐⅔™≡

≤℮ ╩ ≤∆╢

♪כ◖⌐ │◐ꜗⱪ♃▬ꜘ

╩ꜟⱩכ◔ ∆╢  

 ▪ꜟⱵ 
─╙─

─ ↕ 

2 ╩

≤⇔≡

∆╢ ─ 

1 ─ ↕ 

20A  1.6mm  2mm2  2.6mm  1.25mm2  0.75mm2  

30A  1.6mm  2mm2  2.6mm  2mm2  1.25mm2  

50A  2.0mm  3.5mm2  2.6mm  3.5mm2  2mm2  

100A  2.6mm  5.5mm2  3.2mm  5.5mm2  3.5mm2  

150A   8mm2  14mm2  8mm2  5.5mm2  

200A   14mm2  22mm2  14mm2  5.5mm2  

400A   22mm2  38mm2  22mm2  14mm2  

600A   38mm2  60mm2  38mm2  22mm2  

800A   60mm2  80mm2  50mm2  30mm2  

1,000A   60mm2  100mm2  60mm2  30mm2  

1,200A   100mm2  125mm2  80mm2  38mm2  
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[ ]  ─ ⅜ ╩ ∆╢≤⅝│⁸ ⌂≥─ ⌐

≠™≡ ─ ↕╩ ∆╢⁹ 

 

2. A ─  

(1) ┘ ─ ─ ┘ ⁹ 

√∞⇔⁸ ─ ≢ ⅜ ╣╢⅔∕╣⅜⌂™╟℮⌐ ⁸◖fi◒ꜞכ♩ ∕─

↓╣⌐ ∆╢╙── ⌐ ╩ ∆╢ ⁸ │ ─ ⌐ ⌂ ╩

↑√ │⁸ ∆╢↓≤⅜≢⅝╢⁹ 

(2) ─ ⁹ 

(3) ┘ ─ ⁹ 

√∞⇔⁸ ─⌂™ ⅜◗ⱶ⁸ ⌂≥─ ≢ ↕╣√╙─

│⁸↓─ ╡≢│⌂™⁹ 

(4) ┘ ─ ⌐ ∆╢ ┘ ∕─ ⌐ ╦╢ ⁹ 

(5)  ≤ ≤╩ ∆╢ ─ ⌐ ↑╢ ⁹ 

╩ꜟⱩכ◔ (6) ╘╢ ⁸ ─ Ⱪꜟꜝ♇◒⁸כ◔⁸

─ꜟⱩכ◔┘ ⌐ ∆╢ ⁹ 

√∞⇔⁸ ⌂≥≢ ⅜ ╣╢⅔∕╣⅜⌂™╟℮⌐ ∆╢ │⁸D ≤

∆╢↓≤⅜≢⅝╢⁹ 

3. B ─  

(1) ≤ ≤╩ ∆╢ ─ ⁹ 

√∞⇔⁸ ─ ⅜ 300V ─ ⌐⅔™≡ ─ │

⌐╟╡ ─ ⌐ ≢⅝⌂™ │⁸ ─ ≤∆╢⁹ 

(2) ┘ ≤ ≤╩ ∆╢ ≢№∫≡⁸∕─ │

≤ ≤─ ─ ⁹ 

(3) ≤ ≤╩ ∆╢ ─ ─ ( 10Ɏ

)⁹√∞⇔⁸ ─ ⅜ 300V ─ ⌐⅔™≡│⁸ (1)⌐╟╢⁹ 

4. C ─  

(1)  300V╩ ⅎ╢ ─ ─ ┘ ⁹ 

(2)  300V╩ ⅎ╢ ─ ⁹ 

√∞⇔⁸ ─⌂™ ⅜◗ⱶ⁸ ∕─ ─ ≢ ↕╣√╙

─│↓─ ╡≢│⌂™⁹ 

(3) 300V╩ ⅎ╢ ꜟⱩכ◔ ⌐╟╢ ╩ꜟⱩכ◔─ ╘╢ ꜟⱩכ◔⁸

─ ─ Ⱪꜟꜝ♇◒⁸כ◔⁸ ─ꜟⱩכ◔⁸ ⁹ 

(4)  ⌐╟╢ 300V╩ ⅎ╢ ⌐ ∆╢ ⱪꜟⱲ♇◒☻

┘ ⱨ꜠◐◦Ⱪꜟⱨ▫♇♥fi◓⁹ 

(5) ⁸ ≤℮ ⁸ ♄◒♩ ⁸Ᵽ☻♄◒♩ ⌐╟╢ 300V╩

ⅎ╢ ─ ⁸♄◒♩⁹ 

(6)  ≤ ╩ ╩ ↑≡ ╘╢ ─ ─ ⁹ 
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(7)  ●☻ ┘ ─ ─ ─ ⁸ ⁸ ⁸

⁸◐ꜗⱦⱠ♇♩⁸ ≤∕─ ─ ⇔√ ⁹ 

5. D ─  

(1) ⌐ ∆╢ ⁹ 

(2)  300V ─ ─ ┘ ⁹ 

(3)  300V ─ ─ ⁹ 

√∞⇔⁸ ─⌂™ ⅜◗ⱶ⁸ ∕─ ─ ≢ ⇔√╙─

│↓─ ╡≢⌂™⁹ 

(4) │ ╩ꜟⱩכ◔⌐ ⇔⁸↓╣╩∟╞℮ ∆╢ ─∟╞℮

─ꜟⱩכ◔┘ ⌐ ∆╢ ⁹ 

√∞⇔⁸ ─ ⁸∟╞℮ ⌐ │↓╣≤ ─

─№╢╙─╩ ∆╢ │⁸∟╞℮ ─ ╩ ≢⅝╢⁹ 

(5) ╩ ╘╢ ─ ⁸ ┘ ⁸ ─ ┘⌐

─ ⁹ 

(6)  300V╩ ⅎ╢ │ ─ 2 ⁹ 

 

 

 11  

3- 11- 1  

1.  

│⁸ ⌐≈™≡│⁸ ─ ╘ │ ─ ⅜№╢ ╩ ⅝⁸

─ ⌐⅔™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─   

│⁸ ⌐≈™≡│⁸ ─ ╘ │ ─ ⅜№╢ ╩ ⅝⁸

⁸ ╩ ⌐ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

3- 11- 2  

│⁸ ─ ⌐№√╡⁸₈ ∆╡ ⌐ ∆╢●▬♪ꜝ▬fi(

 21 4 )₉⌐╟╢╙─≤⇔⁸ ─ ⁸ ⁸ ─ ┘ ⌐│⁸

⁸ ≡─ ⌐⅔™≡ ∆╡ ┘ ─ ╩ ∆╢╙─╩ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

 

 

 12   

3- 12- 1 ◖fi◒ꜞכ♩ 

1.  

│ ⅝ ⌐ ≡╪∆╢ ◖fi◒ꜞכ♩( ₈ ◖fi◒ꜞ℮⁹™≥₉♩כ)

♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠⁸│ JIS A 5308(꜠♦▫כⱵ◒☻♩◖fi◒ꜞכ♩)╩ ∆

╢╙─≤∆╢⁹ 
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√∞⇔⁸ ─ ◖fi◒ꜞכ♩⌐≈™≡│↓─ ╡≢│⌂™⁹ 

2. ◖fi◒ꜞכ♩─  

│⁸ ◖fi◒ꜞכ♩─ ⌐≈™≡│ ⌐ ⇔√ ╩ ⅝ ≤

∂ ─◖fi◒ꜞכ♩╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⅜ 10m³ ─ │ ╩ ⇔⌂™╙─≤∆╢⁹ 

3.◖fi◒ꜞכ♩─ ⅞ 

│⁸ ⇔√◖fi◒ꜞ⁸⌐♩כ ◖fi◒ꜞכ♩╩ ← ⌐│⁸∕─ ╖

⌐⁸ ╩⇔╘ ⇔⁸ ⇔√◖fi◒ꜞכ♩─ ─꜠▬♃fi☻⁸ ╪∞ ⁸ ─

™◖fi◒ꜞ⁸♩כ ⌂≥╩ ⅝ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │⁸ ─ ╩ ∆╢ ⅜№╢ ⌐│⁸ ◖fi◒ꜞכ♩─

╩⁸꞉▬ꜘⱩꜝ◦≢ ╩ ╢⅛⁸♅♇Ⱨfi◓ ⌐╟╡ ⌐⇔≡ ↕∑⁸☿ⱷfi

♩Ɑ⁸♩☻כ⸗ꜟ♃ꜟ№╢™│ ◄ⱳ◐◦ ⌂≥╩ ∫√ ⁸ ◖fi◒ꜞכ♩╩

⅜⌂↑╣┌⌂╠⌂™⁹ 

4. ◖fi◒ꜞכ♩  

│⁸ ◖fi◒ꜞכ♩ ⌐№√∫≡│⁸ ─ ⅜ ∂⌂™╟℮⌐ ⌂

⌐╟╡ ™⁸ ─ ◖fi◒ꜞ⁸│≡™≈⌐♩כ↓╣╩ ∆╢╕≢ ⇔≡

⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⁸ ╩ ⇔≡⁸ ─ ⁸ ┘

╩ ⌂╦⌂™╟℮⌂⁸ ⁸ ╘ ≢ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

3- 12- 2 ∕─  

∕─ ⌐≈™≡│⁸ ⌐╟╢⁹
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 4   

 

 1     

4- 1- 1    

↓─ │⁸♄ⱶ ┘ ( ₈ ₉≤™℮⁹)⌐ ∆╢⁹

⌂⅔⁸♄ⱶ │⁸ ⁸ ⁸ ⁸ ⁸ ╩ⱣꜟⱩה♩כ◕

™™⁸ ⌐│⁸ ⌐ ∆╢ ⁸ ⁸ ┘ ⌐ ↑╢

⁸ ה ╩ ╗╙─≤∆╢⁹ 

 

4- 1- 2  

1. ─  

│⁸ ⌐ ↕╣╢ ─ ⌐ ⇔≡ ⌂ ⁸ ╩ ⇔⁸

⌐ ╖⁸ ⌂ ≤∆╢╙─≤∆╢⁹ 

2. ─  

│⁸ ╩ ∟⁸ ⅜ ≢№╢≤≤╙⌐⁸ ┘ ─ ⌂

≤∆╢╙─≤∆╢⁹ 

3.  

│⁸ ⌐⅔™≡ ⌐ ╘─⌂™ ⌐≈™≡│⁸ ─ ⌐╟╢⁹↓

╣⌐╟╡⅜√™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ≤

⌐ ⅜№╢ │⁸ ≤⇔≡ ─ ⌐ ℮╙─≤⇔⁸ ⅜№╢ │

≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ( )    ( )  

( 2) ♄ⱶה ( )     ( )  

( 3) ♩כ◕  ( )     (♄ⱶה )  

( 4) ♩כ◕  ( ) ( )   (♄ⱶה )  

( 5) ♩כ◕  ( ) ( )   (♄ⱶה )  

( 6)  ♄ⱶה ( )( )    (♄ⱶה )  

( 7) ה  ♩כ◕ ( )    (♄ⱶה )  

( 8)  ◗ⱶ ♩כ◕╩ │ ⌐ ™╢ ─◗ⱶ ⌐ ∆╢ ( )  

       ( )  

( 9)  ◗ⱶ ♩כ◕╩ │ ⌐ ™╢ ─◗ⱶ ⌐ ∆╢ ( ה(   

       ( )  

 

4- 1- 3  

1.  

⌐ ∆╢ ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 
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2. ─ ה  

⌐ ∆╢ ─ ⌐ ∆╢ ─ ┘ │⁸

⌐╟╢╙─≤∆╢⁹ 

3.  

⌐ ⅜ ⌂ ⁸∕─ ─ ⌂ ⌐≈™≡│⁸ ⌐

∆ ╩ ∆╙─≤∆╢⁹ 

 

4- 1- 4 ┘  

┘ ─ ┘ │⁸ ⌐╟╢╙─≤∆╢⁹ 

 

4- 1- 5    

1.  

⌐ ─ ה ה ( ⱣꜟⱩ )⁸ ⁸ ╩

⇔√ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸JIS Z 8304( ─ )⌐ ∏╢╙─≤⇔⁸ │ ╩ ≤∆╢⁹ 

  ◄♇♅fi◓( ) │  

  200×315( )⁸250×400( )⁸315×500( )⁸400×630( )  

  ⁸☻♥fi꜠☻ ⁸▪ꜟⱵ♬►ⱶ )─™∏╣⅛ 

   )▪ꜟⱵ♬►ⱶ │ ⌐ ─ ⱨ▫ꜟⱶ⌐╟╡ ⇔√ (JIS H 4000 A  

5052P)╩ ≤∆╢⁹ 

 

4- 1- 6  

─ ⌐ ─ ╩ ⇔√ ╩ ╛∆™ ⌐ ↑

⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ─ │ ╩ ≤∆╢⁹ 

   

  ▪◒ꜞꜟ ( )  

 

4- 1- 7  

1.  

─ ⌐ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

2. ─ ┘  

─ ⁸ ┘ │ ⌐╟╢╙─≤⇔⁸ ╩

⌐ ∆╢╙─≤∆╢⁹ 
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 2  ┘ ╡ 

4- 2- 1    

1.  

│⁸ ⌐ ≠ↄ ⌐ ∆╢ ≤ ╩ ∆╢≤≤╙⌐⁸ ⁸ ⁸

⌐ ∆╢ ⌂ ≤⇔⁸ ⁸ ⁸ ╩ ⇔√╙─≢⁸ ⌂ ┘◐

ꜗⱦ♥כ◦ꜛfi╩ ↓↕⌂™ ≤∆╢⁹ 

╕√⁸ ⅜ ⌐ ⇔≡ ⌐ ⌂ ≤∆╢√╘⌐⁸ ─ ⌐≈™≡ ∆

╢↓≤⁹ 

(1) ╩ ─♩כ◕℮ ⌐≈™≡│⁸ ⌐ ⌂ ╩ ↑╢╙─≤

∆╢⁹ 

╕√⁸ ꜞ♇ⱪ │⁸ ─ ⌐╟╡ ⌂ ⅜ ⇔⌂™╟

℮⌂ ≤⇔≡⁸ │ↄ ╩ ⌐∆╢╙─≤∆╢⁹ 

(2)  ╩ ∆╢ │⁸ ⌂ ⅜ ∂⌂™ ≤∆╢≤≤╙⌐⁸

⌐╟╢ ⅜ ↕╣╢ │⁸☻ⱳ▬ꜝ ⌐╟╡ ╩ ∆╢ ≤∆╢⁹ 

╕√⁸ ─ ─ ⌐│ ╩ ↑⁸ ⱪכ꜡ꜘ▬Ⱪ⁸꞉כ◦┘

─ ╩ ╢╙─≤∆╢⁹ 

2. ─ ≤─  

─№╠╝╢ ⌐⅔™≡ ─ ≤ ∑∏⁸ ⌐ ⅜≢⅝╢ ≤∆

╢╙─≤∆╢⁹ 

3.  

≡─ ⌐⅔™≡⁸ ╛ ⌐╟∫≡ ⅜ ⇔⌂™ ≤

∆╢╙─≤∆╢⁹ 

4.  

─ │ ≤∆╢╙─≤∆╢⁹√∞⇔⁸ ≤ ─℮ⅎꜞⱬ♇♩ ┘

Ⱳꜟ♩ │Ⱨfi ⌐╟╢↓≤⅜≢⅝╢⁹ 

5.☻◐fiⱪ꜠כ♩ 

(1)  ☻◐fiⱪ꜠⁸│♩כ ─ ⅝╩⇔⁸ ≤ ─ ≤⌂╢─≢⁸∕─

╩ ─ ⁸ ┘ ╩ ⇔≡ ∆╢╙─≤∆╢⁹ 

(2) ☻◐fiⱪ꜠⁸│♩כ ⌐ ⇔≡ ⌐ ∫√ ≤⇔≡ ╩ ℮╙

─≤∆╢⁹ 

 כꜙ◦הꜝכ꜡♪▬◘.6

⌐ ∂≡ ꜝכ꜡♪▬◘⁸│⌐ ╩כꜙ◦│ ↑╢╙─≤∆╢⁹∕─ ⁸ ⅜

№╢ ⌐│ ╩ ⌐ ⁸ ↕∑╢√╘─ ╩ꜝכ꜡ ↑╢╙─≤∆╢⁹ 

7.  

⌐ ⅜ ∂⌂™ ≤∆╢⁹ 

8.  

╩ ∆╢ ⌐ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 
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9.  

⌐ ⇔ ⌂ ╩ ∂↕∑≡│⌂╠⌂™⁹⌂⅔⁸ ╛ ─ ≤

─ ⅜ ↕™⌂≥⁸ ╛╗╩ ∏ ⌂ ⅜ ∂╢ │⁸ ⌂

╩ ∆⅛☻♥fi꜠☻ ╩ ⇔√ ╩ ∆╢╙─≤∆╢⁹√∞⇔⁸

─ ⌐≈™≡│↓─ ╡≢│⌂™⁹ 

10. ה ─  

(1)  │⁸ ⌐ ∂≡ ה ─√╘⌐ → ⌂ ≤∆╢⁹ 

(2) ⌐│⁸ ⌐ ∂≡ ─ ה ⱪ♇ꜝ♃ה ╩ ↑╢╙─≤∆╢⁹ 

11. ─  

─ ⌐№√∫≡│ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸ ⅜ ™ ≤∆╢⁹ 

(2) ─ ⅜ ⌐≢⅝╢ ≤∆╢⁹ 

(3) Ⱪ꜡♇◒│⁸ ┘ ⌐ ⌂⅝╟℮⁸ ⌐ ∂≡ ≢ ∆╢

╙─≤∆╢⁹ 

12.◦▼ꜟ  ♩כ◕ꜝכ꜡

◦▼ꜟ ─♩כ◕ꜝכ꜡ │⁸ ⌐│ ╩ ↑⁸ │ ⌐│⁸

╩ ↑╢╙─≤∆╢⁹⌂⅔⁸ ( ─╙─╩ ↄ) ┘ⱴfiⱱכꜟ│

≢ ⇔⁸ │↔╖─ ⅜ ≢⅝╢ ≤∆╢╙─≤∆╢⁹ 

13.  ♩כ◕

─♩כ◕ │⁸ ╩ⱥfi☺≤⇔√ ▪-♅ ≢ ⇔⁸ ⌐│

ꜝכ꜡ ┘●▬♪╩ ↑╢╙─≤∆╢⁹ 

14.  ♩כ◕

─♩כ◕ │⁸∕─ ה ⌐ ꜞfi◓╩ ↑⁸∕─ ꜝכ꜡♪▬●⌐

╩ ↑╢╙─≤∆╢⁹ 

15.  

─ ה │⁸ ─ ╖╛ ⌂ ⅜ ⇔⌂™ ≤∆╢╙─≤

∆╢⁹ 

16.  ♩כ◕

─♩כ◕ │⁸ ⌂ ⌐⅔™≡ ⌂ ╩ ↓↕⌂™ ⁸

≤∆╢╙─≤∆╢⁹ 

17.  Ⱪכ◦

Ⱪ│⁸כ◦ ⌐╟╢╙─≤∆╢⁹ 

Ⱪכ◦─ (1) │⁸ ⅜ ⌐≢⅝⁸ ⇔⅜ ⌂ Ⱪכ◦⁸⇔≥ │

⇔⌂™╟℮⌐ ╡ ╘╩ Ⱪכ◦⁸⅔⌂⁹╢∆≥─╙∆ │ ≤ ⇔⌂

™╙─≤∆╢⁹ 

(2) Ⱪכ◦─  │⁸ ╡ ╩ Ⱪכ◦⁸⇔ │☻♥fi꜠☻ ╩ ∆

╢╙─≤∆╢⁹ 

(3) Ⱪכ◦─  ┼─ │⁸ ⅜ ⌐≢⅝╢ ꜟⱪ♇♬☻כꜞ◓┼ │

╩ ↑╢╙─≤∆╢⁹ 
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(4) Ⱪכ◦─  │⁸ ꞉▬ꜘ꜡כⱪ│∏╣ ─√╘─ ╩ ∆╙─≤∆╢⁹ 

(5) ─Ⱪכ◦  │⁸ ─ ╩ ∫≡ ∆╢╙─≤∆╢⁹ 

 

4- 2- 2  

1.  

│⁸ ⌐ ∆╢ ╩ ⌐ ╡ │ ┼ ∆╢↓≤⅜≢⅝╢

┘ ╩ ∆╢ ≤∆╢╙─≤∆╢⁹ 

2.  

│⁸ ╩ ⌐ ≢⅝⁸ ─ ⌂ ה ≤∆╢╙─≤∆╢⁹ 

ꜝכ꜡.3  

ꜝכ꜡ ⌐≈™≡│⁸ ⌐╟╢╙─≤∆╢⁹ 

ꜝכ꜡ (1) │ ⌐ ⇔≡ ≢⁸ ─√╦╖⁸ ⁸ ⌐╟╢ ⌐

≢⅝╢ ┘ ╩ ∆╢╙─≤∆╢⁹ 

─ꜝכ꜡ (2) │⁸ ⌐ ╦╢ ╩≢⅝╢∞↑ ⌐ ∆╢╟℮⌐

⇔⁸ ⌂ ╩ ↑⌂™ ≤∆╢╙─≤∆╢⁹ 

ꜝכ꜡ (3) ꜝכ꜡┘ │⁸ ⅛╠ ≢⅝╢ ≤∆╢⁹ 

ꜝכ꜡⁸√╕ │⁸ ⌐ ⅜ ⅎ╢ ≤∆╢╙─≤∆╢⁹ 

(4) ꜝכ꜡  ⌐│⁸ ╡ ⁸ ⌐│☻♥fi꜠☻ ╩ ∆╢╙─≤∆╢⁹ 

ꜝכ꜡ (5) │⁸ ⇔⌂™╟℮⌐ ╡ ╘╩ ∆╙─≤∆╢⁹ 

ꜝכ꜡ (6) ┼ ╩ ℮ │⁸ ⅜ ⌐≢⅝╢ ꜟⱪ♇♬☻כꜞ◓⁸┼

│⁸ ╩ ↑╢╙─≤∆╢⁹ 

4.  

│⁸ ⅛╠─ ╩ ╡ ⌐ ⌐ ↕∑╢ ≤⇔⁸ ⌐

⌂ ⅜ ╠╣╢╟℮⌐∆╢╙─≤∆╢⁹ 

 

4- 2- 3 ╡ 

1.  

╡─ │⁸ ─ ⌐ ⇔√╙─≤∆╢⁹ 

2. ה  

♩כ◕ꜝכ꜡ ─♩כ◕♪▬ꜝ☻┘ ╡│⁸ ⌐╟∫≡ ∏╢ ╩ ⌐

⁸ ─◖fi◒ꜞכ♩ ⌐ ≢⅝╢ ┘ ≤∆╢⁹ 

3.  

♩כ◕ꜝכ꜡ ─♩כ◕♪▬ꜝ☻┘ ─ ┘ ♩כ◕⁸│ ─ ─

╩ ⇔≡ ∆╢╙─≤∆╢⁹ 

4.◒ꜞ▪ꜝfi☻ 

♩כ◕ꜝכ꜡ ─♩כ◕♪▬ꜝ☻┘ ≤ ( ꜝכ꜡♩⁸ⱨ꜡fiꜝכ꜡ ┘◘▬♪꜡

☻fiꜝ▪ꜞ◒─≥(ꜝכ ⌐№√∫≡⁸ ─ ⁸ ─ ⌂ ⁸

─ ⁸ ┘ ─ ─ ⅝ ┘ ⌐╟╢ ─ ╩ ∆╢╙─≤

∆╢⁹ 
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5. ╡ 

◖fi◒ꜞכ♩ ≤ ∆╢ ╡⌐│⁸ ◖fi◒ꜞכ♩─ ⌐ ╦∑ ╩

⇔ ⌐ ≢⅝╢ ╩ ↑╢╙─≤∆╢⁹ 

6. ꜝכ꜡┘  

ꜝכ꜡┘ │⁸ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

(1) ╡─ ◗ⱶ √╡ ⌐│⁸☻♥fi꜠☻ ╩ ∆╢╙─≤∆╢⁹ 

(2) ╢↑⅔⌐♩כ◕ꜝכ꜡  ꜝכ꜡╡ ─ │⁸☻♥fi꜠☻ ≤⇔⁸ │

⌐ ⇔√ ╩ ⅝ ─ꜝכ꜡ ≤∆╢╙─≤∆╢⁹ 

ꜝכ꜡┘ (3) │⁸ ─ ╩ ⇔⁸ ╩ ꜝכ꜡⁸⌐╙≥≥╢∆

─כꜙ◦╛ ⅜ ⌐ ⅎ╢╙─≤∆╢⁹ 

7. ╡─  

╡─ ⌐№√∫≡│⁸ ≢─ ↑ ┘◖fi◒ꜞכ♩ ╩

⇔√ ≢⌂↑╣┌⌂╠⌂™⁹ 

8. ה ─  

─ ◗ⱶ─ ⅎ⁸ ─ ─ꜝכ꜡⁸ ┘ ⅎ╩ ⇔√

─ ⇔ ╡ ╩ ∆╢⁹ 

 

4- 2- 4  

1.  

│⁸ ⌐⅔™≡ ⌂ ╩ ≢⅝╢╙─≤⇔⁸⅛≈ ─

⌂╙─≤∆╢⁹ 

ה╖╦√.2  

│⁸ ╛ ⌐╟╢ ─√╦╖╛ ⌐ ⇔≡ ⅜ ≢⅝╢╙

─≤∆╢⁹ 

3. ה  

│⁸ ⌐ ⇔ ┘ ⌐╟╢ ╩ ↑⌐ↄ™ ≤∆╢⁹ 

4.  fiꜛ◦כ♥ⱦꜗ◐ה

│⁸ ⌂ ⁸◐ꜗⱦ♥כ◦ꜛfi╩ ↓↕⌂™ ≤∆╢⁹ 

5.  

│⁸ ╩ ↕ↄ⁸╕ↄ╣╩ ∂⌂™ ≤∆╢⁹ 

╕√⁸ ◗ⱶ⅜ ⇔√ ⌐╙⁸╕ↄ╣⅜ ∂⌐ↄ™ ≤∆╢⁹ 

6.  ♩כ◕

─♩כ◕ ─ ≥ꜝכ꜡⁸│≡∫√№⌐ ─◒ꜞ▪ꜝfi☻⌐╟╢

─ ⅝⁸ ⌐╟╢ ─√╦╖ ╩ ∆╢╙─≤∆╢⁹ 

7. ─  

─ ⌐│⁸ ⌐ ⌂ ⅜ ⇔⌂™╟℮

∆╢╙─≤∆╢⁹ 
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8. ◗ⱶ─  

◗ⱶ─ │⁸ ⌐╟╢╙─≤⇔⁸ ה ⌐ ♩כ◕⁸⇔ ─

( ⁸ ⁸ )⁸ ─ ╩ ∆╢╙─≤

∆╢⁹ 

9. ◗ⱶ─  

◗ⱶ─ ≤ │⁸ ─ ╩ ⇔≡ ∆╢╙─≤∆╢⁹ 

╕√⁸ │⁸ ─ ◗ⱶ─ ⅎ⅜ ⌐ ⅎ╢ ≤∆╢⁹ 

 

4- 2- 5  

1.  

│⁸ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

(1) │⁸ ⌐≈™≡⁸ ⌐ │ ┼ ∆╢ ≢№╢≤≤

╙⌐⁸ ≤ ╩ ⇔⁸ ┘⌐ ─ ⁸ ─ ⅝↕⁸ ╩ ∆╢

│ ─ ⌐ ⇔√ ≤∆╢⁹ 

(2) │⁸ ⌐ ∆╢≤≤╙⌐⁸ ─ ⌐ ⇔≡ ⌂

≤⌂╠⌂™ ≤∆╢⁹ 

(3)  ┼ ╩ ℮ │⁸ ⅜ ⌐≢⅝╢ ꜟⱪ♇♬☻כꜞ◓⁸┼ │

╩ ↑╢╙─≤∆╢⁹ 

 ♩כ◕ꜟ▪☺ꜝ.2

⁸│♩כ◕ꜟ▪☺ꜝ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

(1)  ♩ꜝ♬○fi │⁸♩ꜝ♬○fi ⅛╠─Ⱨfi─ ↑ ∟ ♩כ◕┘ ─

╡╩ ∆╢ ≤∆╢⁹ 

(2)  ♩ꜝ♬○fi │⁸☻ꜝ☻♩ ⁸ꜝ ☺▪ꜟ ⌐╙ ≢⅝╢ ≤∆╢⁹ 

(3) ♩ꜝ♬○fi ⌐│⁸ ╡ ╩ ⇔⁸ ─ │☻♥fi꜠☻ ╩ ≤

∆╢⁹ 

(4) ♩ꜝ♬○fi●⁸│♄כ ⌐╟╢ ⌐ ≢⅝╢ ≤∆╢⁹ 

(5) ─▪fi◌꜠⁸│☺כ ⌐ ╩ ≢⅝╢ ─ ╩ ∆

╢≤≤╙⌐⁸♥fi◦ꜛfiⱦכⱶ╩ ⌐╦√∫≡◖fi◒ꜞכ♩⅛╠ ∆╢╙─≤⇔

≡ ╩ ∆╢⁹ 

(6)  ─▪fi◌꜠⁸│☺כ ◖fi◒ꜞכ♩≤─ ⅜ ∂⌂™ ┘ ≤

∆╢⁹ 

(7)  ▪fi◌כ ─▪fi◌꜠⁸│☺כ ─ ⅜ ⌐⌂╢╟℮⌐▪fi◌כ─

┘ ╩ ╘╢╙─≤⇔⁸ ─ ╩ ∆╢√╘─ ╩ ⌐ ≢⅝

╢ ─╙─≤∆╢⁹ 

3.  ♩כ◕

─♩כ◕ │⁸ ─ ┘ ⌐╟╢ ⌐ ⇔≡⁸ ─

╩ ∆╢ ≤∆╢⁹ 
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4.ⱴ▬♃◕כ♩ 

ⱴ▬♃◕כ♩─ │⁸ ─ ⌐ ⌂ ╩ ⌐ ℮≤≤╙⌐⁸

⌐⅔↑╢ ┘ ╩ ≢⅝╢ ≤∆╢⁹ 

 

 

 3   

4- 3- 1  

1.  

│⁸ ╛ ╩ ∆╢≤≤╙⌐ ⌐╦√╡ ⌐ ≢⅝╢

╩ ⇔⁸ ─ ⌂ ≤∆╢⁹╕√⁸ⱨ꜠כⱶ│⁸ ╩ ⌐ ⁸

⁸ ⁸ │ ⌐ ∆╢≤≤╙⌐⁸ ⇔√ ─ ⅜ ⌐≢⅝╢╙─

≢⁸ ─ ∂⌂™ ≤∆╢⁹ 

⌂⅔⁸ │⁸ ─ ╛ ⌐ ∂≡⁸ ╛ ─ ╩ ╢╙─≤∆

╢⁹ 

2.  

│⁸ ⌐ ╖⁸ ╡╛ ⌂ ┘─⌂™╙─≤∆╢⁹ 

3.  

│⁸ ⌐ ⇔√ ≢ ⁸ ╩ ╡ ⇔ ⇔≡╙ ─⌂™╙─

≤∆╢⁹ 

4. ה ─  

⌐│⁸ ⌐ ∆ ⌐ ה ╩ ↑╢╙─≤⇔⁸ ─

⌐│ ╩ ∆╢╙─≤∆╢⁹ 

5.  

─ │⁸ ─ ⅛╠ ╛∆™ ⌐ ↑╢╙─≤∆╢⁹ 

6.  

≢─ ╩ ∆╢√╘⁸ꜞⱵ♇♩☻▬♇♅╛☻♩♇Ɽכ⌂≥╩ ↑╢╙─≤

∆╢⁹ 

7.▪fi◌כⱲꜟ♩ 

ꜝ♇◒ ─ ▪fi◌כⱲꜟ♩│⁸ ⇔ → ─ ╩ ⇔⁸◖fi◒ꜞ

♩כ ≤ ⌐ ∆╢╙─≤∆╢⁹ 

 

4- 3- 2  

1.  

⌐│⁸ ─ ┘ ⁸ ╩ ⇔√⁸ ⌐ ∆╢

╩ ↑╢╙─≤⇔⁸ ─ │⁸ ∆╢ ≤│ ⇔≡

∆╢╙─≤∆╢⁹⌂⅔⁸ ⌐ ∆═⅝ ⌐≈™≡│⁸ ∆╢ ⌐

╟╢⁹ 
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2.  

│⁸ (3Eꜞ꜠כ) ─ ⌂╙─╩ ≤⇔≡⁸ ─

⌐ ╦∑≡ ─ ≤ ∆╢╙─≤∆╢⁹ 

3.  

⇔√ ╩ ∆╢ ⌐│⁸ ─ ⌐╟╡ ∏╢ ─

╩ ∆╢ ╩ ↑╢╙─≤∆╢⁹ 

4.▬fi♃꜡♇◒  

≤ ( ╩ ╗)─ ⅎ⅜ ⌂ ≢│⁸ ⅜ ≤⌂╢▬

fi♃꜡♇◒ ╩ ↑╢╙─≤∆╢⁹ 

╕√⁸ ⌐ ─ ╩ ∆╢ │ ╩ ↑╢╙─≤∆╢⁹ 

5.ⱷ♇☿fi☺ꜗכ꞉▬ꜘ 

⌐ ↑√ⱷ♇☿fi☺ꜗכ꞉▬ꜘ≢ ⁸ ─ ╩

℮ ⁸ⱷ♇☿fi☺ꜗכ꞉▬ꜘ│☻♥fi꜠☻ ≤⇔⁸ⱷ♇☿fi☺ꜗכ꞉▬ꜘ ⅜

─ ⌐ ╣⌂™ ≤∆╢╙─≤∆╢⁹ 

6.☻♩♇Ɽכ  

┘◄fi☺fi ╩ ⇔√ ⁸ ─ ⌐╟╡ ╡⅛╠─│

∏╣⅜⌂™╟℮☻♩♇Ɽכ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

 

4- 3- 3 ꞉▬ꜘ꜡כⱪ►▬fi♅  

1.  

⁸♪ꜝⱶ⁸ │⁸ ≤∆╢⁹↓╣ ─ │⁸ ─

╩ ╢╙─≤∆╢⁹ 

2. ◌Ᵽכ 

⁸Ⱪ꜠כ◐∕─ ⌐│⁸ ⇔ ┘ ⅜ ⌂ ◌Ᵽכ╩ ↑╢≤

≤╙⌐⁸ ⌐│ ─ ╩ ↑╢╙─≤∆╢⁹ 

3.  

꞉▬ꜘ꜡כⱪ►▬fi♅ ╩ ≤∆╢ │⁸ ⌐╟╢╒⅛

⌐ ╦╢ │ 4- 3- 4 ⌐╟╢╙─≤∆╢⁹ 

4.  

│⁸ ⌐ ─⌂™ ╡⅛↔ ⁸ ⅛↔ │ ≤⇔⁸

│ ≤⇔≡ ╕≈ ≢⁸ │ E (JIS C 4003) ≤∆╢⁹ 

5.  

│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⌐│ ⌐ ≢⅝╢ 2 ─ ╩ ∆╢╙─≤∆╢⁹ 

(2) ☿ꜟⱨ꜡♇◒⅜ ⌂ ╩ ∆╢ │⁸1 ( )≢╟™

╙─≤∆╢⁹ 

(3) │ ─ ⌐│⁸ ─ ╩ ∆╢ ╩ ↑╢╙

─≤∆╢⁹ 
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6.  

⌐│⁸ fiⱪꜝ◓⁸כ꜠♪⁸ ╩ ↑╢╙─≤∆╢⁹ 

7.  

│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ┘ ⌐≈™≡│⁸ ─ ⁸ ┘∕─ ─ ⌐ ≢

⅝╢ ≤ ╩ ∆╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ │ ⌐╟╢⁹ 

כ◐⌐ (2) │☻ⱪꜝ▬fi ╩ ∆ │⁸↓╣⌐╟╢ ╩ ∆╢

╙─≤∆╢⁹ 

(3)  │⁸ ╩ ⇔≡ ⌂ ╩ ↑╢╙─≤∆╢⁹ 

8.  

│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⌂ ┼─ ⌐≈™≡│⁸ ⇔ↄ│∕─ ─ ⌐╟╡ ⌐

≢⅝╢ ≤∆╢⁹ 

(2) ─ ↑Ⱳꜟ♩│ ⌂╝╢╖ ╘╩ ℮╙─≤∆╢⁹ 

(3) ╩ ⅎ╢ ─ │⁸ ⌐ ⇔≡ 3 ↑⌂™╙─≤∆╢⁹ 

9.   

│⁸ ⌐ ⌂ ⁸ ⁸ ╩ ∆╢╙─≤∆╢⁹ 

10.♪ꜝⱶ 

♪ꜝⱶ│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)  ♪ꜝⱶ│⁸꜡כⱪ ⱪכ꜡⁸⇔≥ ⌐≈™≡│ ╩ ∆╙─≤∆╢⁹

≡ │ 3 ≤⇔⁸꞉ ─ⱪכ꜡ꜘ▬ │♪ꜝⱶ⌐ ⌐ ∆╢╙─≤∆╢⁹ 

(2) ─ │⁸ ⌐ ∂≡ ⌂╕⇔ ─ ╩ ℮╙─≤∆

╢⁹ 

(3)  ♪ꜝⱶ ┘♪ꜝⱶ◑ꜘ─ ⌐│⁸ ⌐ ⅜ ⌂ ↑╩ ↑╢╙─≤∆╢⁹ 

11.꞉▬ꜘ꜡כⱪ 

꞉▬ꜘ꜡כⱪ│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ꞉▬ꜘ꜡כⱪ│⁸ⱪ꜠♥fi◦ꜛfi ╩ ⇔√╙─╩ ⇔⁸☻♥fi꜠☻

─꞉▬ꜘ꜡כⱪ│⁸ ╘∫⅝ ─ ╩ ⇔√╙─╩ ∆╢╙─≤∆╢⁹

⌂⅔⁸ⱪ꜠♥fi◦ꜛfi │⁸꞉ ⱪכ꜡ꜘ▬ ─ 40 ≢ 30 ⇔⁸↓

╣╩ 2 ╡ ∆╙─≤∆╢⁹ 

(2)  ꞉▬ꜘ꜡כⱪ⌐│⁸ ⌐ ⱪכ꜡√⇔ ╩ ⇔ ∆╢╙─≤∆╢⁹ 

(3) ⌐≈™≡│⁸♪ꜝⱶ │ ╖♁◔♇♩ ╘≤∆╢⁹ 

(4) ꞉▬ꜘ꜡כⱪ─ ⌐│⁸ ─ ╛꞉▬ꜘ꜡כⱪ─ ┘╩ ⌐ ≢⅝╢

╩ ↑╢╙─≤∆╢⁹ 

Ⱪכ◦.12  

Ⱪכ◦ │⁸ ⌐╟╢╙─≤∆╢⁹ 

Ⱪכ◦ (1) │⁸ ⅜ ⌐≢⅝⁸ ⇔⅜ ⌂ Ⱪכ◦⁸⇔≥ │ ⇔

⌂™╟℮⌐ ╡ ╘╩ Ⱪכ◦⁸⅔⌂⁹╢∆≥─╙∆ │ ≤ ⇔⌂™╙─

≤∆╢⁹ 
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(2) Ⱪכ◦  │ ╡ ╩ Ⱪכ◦⁸⇔ ─ │☻♥fi꜠☻ ╩ ≤∆

╢⁹ 

(3) Ⱪכ◦  ┼ ╩ ℮ │⁸ ⅜ ⌐≢⅝╢ ꜟⱪ♇♬☻כꜞ◓⁸┼

│ ╩ ↑╢╙─≤∆╢⁹ 

Ⱪכ◦ (4) ⌐│⁸꞉▬ꜘ꜡כⱪ│∏╣ ─√╘─ ╩ ∏╢╙─≤∆╢⁹ 

13.  

╩ ↑╢ │⁸ │ ╩ ─ ה ⌐╟╡ ⌐ ℮

≤∆╢⁹╕√⁸ ╩ ⇔≡ ≤∆╢ │⁸ ≢╙ ≢⅝╢╟℮

⌐∆╢⁹ 

⌂⅔⁸ │⁸ ה ─╖ ∆╢↓≤╩ ≤∆╢⁹ 

 

4- 3- 4  

1.  

∆╢ ⌐≈™≡│⁸ ─ ∕─ ─ ╩ ∆╢╙─≤⇔⁸

│ ─ ⅎ⁸ ⁸ ⅝ ⅜ ⌂╙─≤∆╢⁹ 

2.  

─ ⌐≈™≡│⁸7MPa⁸14MPa │ 21MPa╩ ≤⇔⁸ │ ⌐╟

╢╙─≤∆╢⁹ 

3. ꜚ♬♇♩ 

ꜚ♬♇♩│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⱳfiⱪ⁸ ♃fi◒⁸ꜞꜞכⱨⱣꜟⱩ⁸ ⁸

⁸ ╤ ⌐╟╡ ↕╣⁸ ∆╢ │ ⌐ ╪∞╙─

≤∆╢⁹⌂⅔⁸ ⌐ ⇔√ ╩ ⅝ ⌐≥↔♩כ◕ 1 ∏≈ ↑╢╙─≤

∆╢⁹ 

(2) ה  │⁸ ꜚ♬♇♩ 1 ⌐ ⇔≡ 100% ─╙─╩ 2 ↑╢

╙─╩ ≤⇔⁸ ⁸ ≤╙ ⌂ ≤∆╢⁹ 

(3) ⁸ ⁸ ⌐│⁸ ╩ ℮ ◌Ᵽכ╩ ↑╢╙─≤⇔⁸

⌐│ ⅝ ╩ ↑╢╙─≤∆╢⁹╕√⁸ ⅝ ⌐│⁸ ⌂╟℮⌐

╩ ↑╢╙─≤∆╢⁹⌂⅔⁸◌Ᵽכ│ ─ ה ⅜ ⌂

≤∆╢⁹ 

(4) ⱳfiⱪ ⌐│⁸ ⌐ ⇔√▪fi꜡כ♪ ╩ ∆╢╙─≤∆╢⁹ 

4.  

│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)  ꜚ♬♇♩ ─ ─ │☻♥fi꜠☻ ≤∆╢⁹╕√⁸ ╙☻♥fi

꜠☻ ≤⇔⁸ ⁸ ⌐ ≢⅝╢ ─╙─╩ ∆╢╙─≤∆╢⁹ 

(2) ꜚ♬♇♩≤ ≤─ ⌐⁸ ─ ─ ╩ ∆╢ ≢⁸

⁸ ╡ ⌐ ₁☻♩♇ⱪⱣꜟⱩ╩ ↑╢⁹⌂⅔⁸☻♩♇ⱪⱣꜟⱩ─ │☻♥fi꜠

☻ ≤∆╢⁹ 
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(3) ꜚ♬♇♩≤ ≤─ │⁸JIS B 2291 21MPa ⱨꜝfi☺≤⇔⁸

│☻♥fi꜠☻ ≤∆╢⁹╕√⁸ⱨꜝfi☺ ↑Ⱳꜟ♩─ ╙☻♥fi꜠☻ ≤∆

╢⁹ 

(4) ─◗ⱶⱱכ☻╩ ™╢ │⁸ │ ⌂ ╡ ↄ∆╢⁹⌂⅔⁸

◗ⱶⱱכ☻─ ⌐│ ╩ ∆╢≤≤╙⌐⁸ⱱכ☻─ ⅎ ╩ ⇔≡⁸

⌐│☻♩♇ⱪⱣꜟⱩ╩ ↑⁸ⱱכ☻─ ≤ ╩ ∆╢ ╩ ↑

╢╙─≤∆╢⁹ 

(5)  ⌐⅔↑╢ │ ≤⇔⁸ ╟╡ ≢⅝╢╟℮⌐ │

⇔ ⌂ ≤∆╢⁹ 

(6) ◖fi◒ꜞכ♩─ ┘ ─ ∟ ⅜╡⌐ ╩ ↑╢ │⁸∕─ │

ⱨ꜠◐◦Ⱪꜟ⌂╙─≤∆╢⁹ 

5. ♃fi◒ 

♃fi◒│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸◦ꜞfi♄ ⁸ ↕⁸▪◐ꜙⱶ꜠כ♃ ┘ⱳfiⱪ─ ╩

⇔⁸♃fi◒ ─ ⅜ ┘ ⱳfiⱪ─ ⌐ √╣╢╟℮⌐

∆╢╙─≤⇔⁸ │⁸☻♥fi꜠☻ ≤∆╢⁹╕√⁸ ⁸ ⁸ ⁸◄

▪Ⱪꜞ⁸◙כ ╩ ⅎ╢╙─≤⇔⁸ │ ⌐╟∫≡│ⱥכ♃╙

ⅎ╢╙─≤∆╢⁹ 

(2) ♃fi◒│⁸ ⌂ ⌐ⱴfiⱱכꜟ╩ ↑≡⁸ ⅜ ⌂ ≤∆╢⁹ 

(3)  ♃fi◒─ ⌐╟╡⁸ ♃fi◒─ │ ─ ⅎ

⇔ↄ│ ⇔ ⌂™ ♃fi◒─ ⌐ ⅜ ┼

∆╢↓≤⅜ ⅎ╠╣╢ │⁸ ↑ ─ ╩ ∆╙─≤∆╢⁹╕√⁸

250ϴ ─ ╩ ∆╢ ⌐⅔™≡⁸ ─ ⅜ ╩ ⅎ╢

⁸ │ ─ 1/5 ╩ ⅎ╢ │⁸ │ ╩ ∆╢╙

─≤∆╢⁹ 

6. ◦ꜞfi♄ 

◦ꜞfi♄│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⌐ ⌂ ╩◒כ꜡♩☻≥ ∆╢≤≤╙⌐⁸∕─ │ ⁸ ⌐

╪∞╙─≤⇔⁸ ⁸ ⁸ ┘ ⌐ ∆╢ ⌂ ╩ ≈╙─≤∆╢⁹

╕√⁸ ה ─ ⌂ ≤⇔⁸ ⌐Ɽ♇◐fi │⁸ ╩ ∆╢╙─╩

∆╢╙─≤∆╢⁹ 

(2)  Ⱨ☻♩fi꜡♇♪─ │☻♥fi꜠☻ ≤⇔⁸ ⌐ ⅜⌂™ ╡ ⌐

◒꜡ⱶ╘∫⅝ 50ɡ ( 25ɡ ×2 )╩ ∆╙─≤∆╢⁹ 

(3)  Ⱨ☻♩fiⱤ♇◐fi │⁸Ɽ♇◐fi⅜╘ↄ╣⌐ↄ™ ≤∆╢⁹ 

7.  ♃כ⸗

⁸│♃כ⸗ ⌐╟╢╙─≤∆╢⁹ 

(1) ⌐ ⌂♩ꜟ◒≤ ╩ ∆╢≤≤╙⌐⁸ ⅜ ↄ ╩ ≈╙─≤

∆╢⁹╕√⁸ ה ⅜ ⌂╙─≤∆╢⁹ 

(2) ─♃כ⸗  │⁸ ⌐ ⅜⌂™ ╡ (Ⱨ☻♩fi⸗כ♃)≤∆╢⁹ 
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8.  

│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⌐╦√╡ ╩ ℮ ⌐│⁸ ⌐ ∂≡

│ ╩ ↑╢╙─≤∆╢⁹ 

(2)  │⁸ ⌐ ─ ╩ ∆╢ ╩ ⇔⁸

─ ⅜ ∂√ ⌐│ ─ ┼ │⁸ ╩ ⌐ ∆╢

╙─≤∆╢⁹╕√⁸ │⁸ ⌐ ╩ ↓↕⌂™ ≤

∆╢≤≤╙⌐⁸ ╩ ⌐ ↕∑╢↓≤⅜≢⅝╢╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

(3)  │⁸ ─꜡♇◒ ⅜ ╩ ∂√ ╩ ⇔

≡⁸ ⌐ ∂≡ ╩ ↑╢╙─≤∆╢⁹ 

 

 

 4   

1.  

─ ה ה ┘ ─ ⌐ ⇔⁸ ≤⇔≡☻♥fi꜠☻

│☻♥fi꜠☻◒ꜝ♇♪ ╩ ™╢╙─≤∆╢⁹ 

2. → 

│⁸ ╩ ⅝ ─⌂™ ⌂╙─≤∆╢⁹ 

╕√⁸ ⅞ ─ ה ™ ┘ ╡ ↕⌐≈™≡│⁸ ⌐ ─⌂™

╙─≤∆╢⁹ 

3.  

─ ה ↑⌐ ─⌂™ ≢ Ⱪ꜡♇◒─ ╩ ⅝ↄ ∆╢↓≤╩

≤⇔⁸ ─ ⌂™ ≤∆╢⁹ 

4.  ꜟכⱴfiⱱה

ה ה ┘ ⌐│⁸ ╩≤⌂ꜟכⱴfiⱱה ↑╢╙─≤∆

╢⁹ 

5. ─ ה  

(1) ─ ┘ ⌐≈™≡│⁸ ─ ⁸ ─ │ ⌐

ⅎ ╢╙─≤∆╢⁹⌂⅔⁸ ⌐№√∫≡│⁸◖fi◒ꜞכ♩─ ╩ ⇔⌂™╙

─≤∆╢⁹ 

(2)  │⁸ ⌐ ↕╣√ ⌐ ∆╢ ⌂ ≤ ╩ ∆╢╙─≤∆

╢⁹⌂⅔⁸◖fi◒ꜞכ♩ ⌐ ⇔≡│⁸ ≢ ⇔≡ ┘ ╩

∆╢╙─≤∆╢⁹ 

6.  

⌐│⁸ ╩ ↑╢╙─≤∆╢⁹√∞⇔ ─ ╩ ∆╢

≤⇔√ ⌐│⁸ ↑⌂ↄ≡╙╟™⁹ 

7.  

─ ⌐≈™≡│⁸∕─ ⌐ ⌐◖fi◒ꜞכ♩╩ ≢⅝╢ ≤∆╢⁹

⌐⁸ ─ │ ╩ ⇔√ ≤∆╢⁹ 
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8.  

⌐│⁸ ─ ⁸ ─ ┘ ⌐ ⇔ ─ ⌐ ⇔√

╩ ⌂ ≢ ↑╢╙─≤∆╢⁹ 

9.  

─ │⁸ ─ ╩ ⇔⌂™ ≤⇔⁸ ─ ⌐ ∆╢

⁸ ┘ ╩ ⇔√ ה ≤∆╢⁹ 

10.  

♩כ◕ ─ ⅜◐ꜗⱦ♥כ◦ꜛfi⌐╟╡ ∆╢↓≤╩ ∆╢√╘

⌐⁸ ה │ ╩ ↑╢╙─≤∆╢⁹ 

11. ─ ⁸ ┘ ─  

─ ⁸ ┘ ─ │⁸ ⁸ ⌂≥─ ⅜ ∂⌂™ ≤∆╢⁹ 

12.  

│⁸ ─◖fi◒ꜞכ♩ ⌐╟╢ ┘ ─ ⌐ ⅎ╢↓≤─≢

⅝╢╙─╩ ∆╢╙─≤∆╢⁹ 

13. ─  

─ ─ ⌐│⁸ ╛ ™ ╕╣ ─ ╩ ∆≤≤╙⌐⁸

╩ ∆╢╙─≤∆╢⁹ 

14.  

⅜♄ⱶ ─ ╩ ∆╢ ⌐│⁸ ┼ ╩ ↑╢╙─≤∆

╢⁹ 

15. Ᵽꜝfi☻ ≢  ♩כ◕╢∆

Ᵽꜝfi☻ ≢ ⁸│⌐♩כ◕╢∆ ╩ ↑⁸ ⌐│ ─Ᵽꜝfi

☻ ╩ ≢⅝╢ ╩ ↑╢╙─≤∆╢⁹ 

16.  

⅜ ╡ ↄ ─ ⌐│⁸ ⌐ ∂≡⁸◐ꜗⱦ♥כ◦ꜛfi ≤⇔√

⌂○ⱨ☿♇♩╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

17.  

╩ ↑╢ ─ ⌐│⁸ ⱣꜟⱩ≤ ⱣꜟⱩ╩ ⇔⁸ │ ⱣꜟⱩ╩ ⁸

ⱣꜟⱩ╩ ≤⇔⁸ ⱣꜟⱩ≢ ∆╢ ─╙─≤∆╢⁹╕√⁸ ⱣꜟⱩ⅜ ⇔

√ ⌐│⁸ ⱣꜟⱩ≢ ⇔⁸ ─ ≢ ⱣꜟⱩ╩ ╡ ⇔≡ ≢⅝╢ ─╙─

≤∆╢⁹ 

18. ─  

─ ⌐│⁸☻♥fi꜠☻ ╩ ∆╢╙─≤⇔⁸ ⌐ ─⅔∕╣─№╢

⌐ ↑╢ │⁸ ⌐ ╘╢ │ ╩ ↑╢╙─≤∆╢⁹╕

√⁸ ⅜♄ⱶ ─ ╩ ╢ ⌐│ ╩ ↑╢╙─≤∆╢⁹ 
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 ⱣꜟⱩה♩כ◕  5 

1.  

─ⱣꜟⱩה♩כ◕ │⁸ ⌐ ╘╢ ┘

⌐⅔™≡⁸ ⌂◐ꜗⱦ♥כ◦ꜛfi╛ ⌂ ─ ∂⌂™╙─≤⇔⁸╕√⁸ ≢⅛

≈ ⅜ ⌂ ─╙─≤∆╢⁹ 

2.  

─ⱣꜟⱩה♩כ◕ │⁸ ⌐⅔™≡ ⌂ ╩ ∆╢╙

─≤⇔⁸ ⌐≈™≡│ ⌐╟╢╙─≤∆╢⁹ 

3. ה ─  

♩כ◕ ⱣꜟⱩ─ ⱨ♇◒ ┘ ─ ╡ ( ╡ )

⌐≈™≡│ ⌐╟╢⁹ 

4.  

⌐ ─⅔∕╣─№╢ ⌐ ↑╢ ♩כ◕ ⱣꜟⱩ│⁸ ⌐

╘╢ ╩ ∆╙─≤∆╢⁹ 

 

 

 6   

4- 6-  fiכꜞ◒☻ 1

fi│⁸כꜞ◒☻ ⌐╟╢╙─≤∆╢⁹ 

fiכꜞ◒☻ (1) ┘∕─ │⁸ ⌐ ╘╢ ⌐ ∫√ ⁸

⁸ ╩ ∆╢╙─≤∆╢⁹ 

│fiכꜞ◒☻ (2) ⅜╟ↄ⁸ ⁸ ⌐╟╢ ∕─ ─ ⅜ ∂⌐ↄ™

─╙─≤∆╢⁹ 

fiⱤⱠꜟ│⁸כꜞ◒☻ (3) │ ⌂≥⅛╠ ╡ ⇔ ⌂ ≤∆╢⁹ 

fi⌐≈™≡│⁸כꜞ◒☻ (4) ╩ ™╢Ᵽכꜞ◒☻כfi≤⇔⁸☻◒ꜞכfiⱤⱠꜟ─

│⁸ ⇔Ⱳꜟ♩⌐╟╡ ↑╢╙─╩ ≤⇔⁸ fiכꜞ◒☻⁸≢

⅜ ⅝™ │ ≤∆╢⁹ 

 

4- 6-  ♩כ◕ 2

⁸│♩כ◕ ⌐╟╢╙─≤∆╢⁹ 

⁸│♩כ◕ (1) №╢™│ ─♩כ◕ ⌐ ─ ⅜

⇔√ ⌐⁸ ≢ ⌐ ⅜ ⌂╙─≤∆╢⁹ 

─♩כ◕ (2) │⁸ ─ ≢⁸ ─ ⅜ ⇔⌂™

╙─≤∆╢⁹ 

⁸│♩כ◕ (3) ⅜ ≢⅝╢ ─╙─≤∆╢⁹ 

 

4- 6- 3  

│⁸ ⌐╟╢╙─≤∆╢⁹ 
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(1)  │⁸ ⌐ ⇔≡ ⌂ ≤ ╩ ∆╢≤≤╙⌐⁸ ╩ │

⌐ ⌐ ∆╢ ─╙─≤∆╢⁹ 

(2)  ⌐ ∆╢ │⁸☻♥fi꜠☻ ≤∆╢⁹⌂⅔⁸ ─ │⁸

⌐╟╢ ╩ ∆╢⁹ 

(3)  │⁸ ⅜♩כ◕ ⌂ ╩ ≢⅝╢≤≤╙⌐ ⅜ ⌐ ⅎ

╢╟℮⌂ ─╙─≤∆╢⁹ 

 

4- 6- 4  

⌐ ⇔⁸ ↕╣╢ ⌐ ⇔≡ ⌂ ≤ ╩ ∆╢ ─╙─≤

⇔⁸ ה ─√╘─☻Ɑכ☻╩ ≢⅝╢ ⅝↕─╙─≤∆╢⁹ 

 

4- 6- 5  

│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸ ⁸ ─ ⁸ ╩ ⇔⁸ ⁸

─ ™ ─╙─╩ ∆╢╙─≤∆╢⁹ 

(2) ╩ ∆╢ │⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

ᵑ │ ╘∫⅝╩ ∆╙─≤⇔⁸ ─ │ ♁◔♇♩╩ ∆╢╙

─≤∆╢⁹ 

√∞⇔⁸◖fi◒ꜞכ♩ ─ ⌐│ ─ ╩ ∆╢╙─≤

∆╢⁹ 

ᵒ ─ │ⱪꜟⱲ♇◒☻ │☺ꜛ▬fi♩Ⱳ♇◒☻ ≢ ™⁸ ≢│

⇔⌂™╙─≤∆╢⁹ 

ᵓ ─ │ ╡ ┼─ ↑│⁸ ∆╢⅛Ⱳꜟ♩≢ ↑╢╙─

≤∆╢⁹ 

ᵔ ╩ ⌐ ↑╢ ≢ ∞↑≢ ∆╢ │⁸∕─ ╩

≢ ™⁸ ╩ ╘╢╙─≤∆╢⁹ 

(3)  ⁸ ⁸ ─ ╩ ∆╢ │⁸ ─ ╩

∆╢╙─≤∆╢⁹ 

ᵑ ≢│⁸ ─ ⅜⁸ ─ ⌐ ≢ ⇔≡ ╩

↓↕⌂™╟℮ ╩ ∂╢╙─≤∆╢⁹ 

ᵒ ╩ ⌐ ∆╢ │⁸ ─ ♩כ◕╛ ≢

─ ╩ ∆╢√╘⌐⁸╕√⁸ ─ ⌐ ╩ ⅎ⌂™╟℮⌐⁸

≤ ─ ⌐ ∆╢╙─≤∆╢⁹ 

ᵓ ≢│⁸ ─ ⌐╟╢ ─ ⌐ ∆╢↓≤⁹ 

ᵔ │ ╩ ∆≤≤╙⌐⁸ ⌐ ⇔ ∆╢↓≤⁹ 

 

4- 6- 6  

⁸ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⁸ │⁸ ↕╣╢ ⌐ ⇔≡ ⌂ ⁸ ╩ ∆╢╙─≤∆╢⁹ 
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(2)  │⁸ ╩ ≢⅝╢ ╩ ∆╢╙─≤∆╢⁹ 

 

4- 6- 7  

(1) │⁸ ⌐ ∆ ⌐ ⇔≡ ⌂ ╩ ∆╢╙─≤⇔⁸╕√⁸

⌐⅔™≡╙⁸ ─⌂™ ╩ ∆╢╙─≤∆╢⁹ 

(2)  │⁸ ⁸ ⌐ꜟכ꜠♪▬●≡™⅔⌐ ∫≡ ≢⅝╢ ≤

∆╢⁹ 

(3) │⁸ ⌐╟╢ ⌂ ⌐ ⇔≡ ╡ ⇔≢⅝╢ ≤∆╢⁹ 

(4)  ─ │⁸ ╠⌂™╟℮⌐☻ꜞ♇ⱪ ╘╩ ⇔⁸ ⌐ ∂ ─

∆╡╩ ↑╢╙─≤∆╢⁹ 

(5) ⌐╟╡ ─ →≤⌂╠⌂™ ≤∆╢⁹ 

ꜟכ꜠♪▬●─ (6) │ ⌐╟╢⁹ 

(7) │⁸ ⌐│ ≢⅝╢ ≤∆╢⁹ 

 

 

 7  ┘  

4- 7- 1 ┘  

┘ │⁸  2  2 ⌐╟╢⁹ 

 

4- 7- 2  

1.  

┘ │⁸ ⌐ ⇔√ ╩ ⅝⁸JIS C 62271- 200 ┘ JEM 1265

─ ≢ ─⌂™╙─≤∆╢⁹╕√⁸ ─ ─ ⌐≈™≡│⁸

≢ ─⌂™ ╡ ∆╢ ⌐╟╢╙─≤∆╢⁹ 

2. ┘  

│⁸  2  2 ─ ∆╢ ⌐ ∏╢╒⅛⁸ ≢

⇔√ ╩ ⅝⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)  ⁸ ─ │⁸1.0 │ 1P (JIS C 1731- 1(

( ┘ ) 1  JIS C 1731- 2( (

┘ ) 2  JIS C 4620(◐ꜙכⱦ◒ꜟ ) ≤

∆╢⁹ 

(2)  │⁸ ⁸ ⁸ ⁸ ╩ ≤⇔⁸ │⁸ ⁸

⁸ ⌐≈™≡│ 1.5 ⁸ │ 1.0 ⁸ │ 5.0 (JIS C  1102(

)) ≤∆╢⁹ 

(3) ─ │⁸5◘▬◒ꜟ ≤⇔⁸ │⁸6 A≤∆

╢⁹ 

(4)  ─ │⁸6 A≤∆╢⁹ 

(5) ┘ │⁸ ╩ 6 A │ 6 B⁸

─ ╩ 5 ⁸ ─ ╩ 3 ≤∆╢⁹ 
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(6) ─ │⁸6 A≤∆╢⁹ 

♪ꜟכ⸗ (7) ≤ ─ ⌐│ 100KVA ─╙─⌐⁸ ─ ⌐

│ 500KVA ─╙─⌐⁸♄▬ꜘꜟ ╩ ↕∑╢╙─≤∆╢⁹ 

(8) ◖fi♦fi◘│⁸ ≤∆╢⁹ 

(9) │⁸ ─√╘ ⇔ ⌂ ≤∆╢⁹ 

(10)  │⁸ ♪כꜞ│ ≤∆╢⁹ 

(11)  │⁸ ⌐≈™≡│◄ⱳ◐◦ │ ◗ⱶ⸗כꜟ♪ ⁸ ⌐≈

™≡│ ─╒⅛ⱳꜞ◄☻♥ꜟ⸗כꜟ♪ │ ─╙─≤∆╢⁹ 

♩כ◕.3  

♩כ◕ │⁸ ≢ ⇔√ ╩ ⅝ ⇔Ⱳ♃fi☻▬♇♅⁸

│◌ⱶ☻▬♇♅≤∆╢⁹ 

 

4- 7- 3  

1. ה ─  

─ ⌐⅔™≡│⁸ ╩ ╟╡ ↕∑╢╙─≤⇔⁸ ∏▬fi♃꜡

♇◒╩ ↑╢╙─≤∆╢⁹ 

2. ─  

─ ─ ⌐⅔™≡│⁸ ⇔⌂™╟℮⌐ ₁─ ╩ ↑╢╙

─≤⇔⁸ ₁─ ╩ ↑⌂™ │⁸ ⌐ ∂≡▬fi♃꜡♇◒╩ ↑╢╙─≤∆

╢⁹ 

3.  

│⁸ ╩ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸ ⁸ ⌐ ⇔⁸ │ ≤ ⌐ꜝfiⱪ ╩ ™

↕∑⁸ │ ≤ ⌐ꜝfiⱪ ╩ ℮╙─≤∆╢⁹⌂⅔⁸ │

≢ ⇔√ ╩ ⅝ LEDꜝ fiⱪ≤∆╢⁹╕√⁸ │ ⌐ ∂ⱬꜟ │Ⱪ

⁸⇔≥כ◙ ─ ╩ ≢⅝╢╙─≤∆╢⁹ 

(2)  │⁸ ⌐ ⇔√ ╩ ⅝⁸ ≢│⁸ ─ꜞ

☿♇♩⅜ ⌂╙─≤∆╢⁹ 

(3)  ─ │⁸ ≢ ─⌂™ ╡ ─ ∆╢ ⌐≈™≡

∆╢╙─≤∆╢⁹ 

┘Ⱪ◙כ  

 
 

 
   

  ủ ủ ủ 
╩ ⇔

∆╢ 

3E  
3E ( ⁸ 

⁸ )  
ủ ủ ủ 

⁸ꜞ☿♇♩

⌐╟╡  
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MCCB  
MCCB⅜  

⇔√  
ủ ủ ủ  

  ủ ủ ỏ ꜞⱵ♇♩╩  

   ủ  ⇔  

   ủ  ⇔  

  ủ  ỏ ⇔  

╖  ủ  ỏ ⇔  

 

 
   ủ  

 

 
   ủ 

╣ ─ ⁸

 

    ủ 
╣ ─ ⁸

 

╡    ủ 
ⱨ▫ꜟ♃ │ 

ⱨ▫ꜟ♃  

 

 
   ủ ─  

    ủ  

    ủ  

    ỏ  

 

 

─ 

 

ủ ủ ủ ─  

 

 

Ⱳ♃fi⅜ 

↕╣√  

ủ ủ ủ  

─ỏ ∆╢ ⌐ ↑╢⁹ 

☻Ⱨfi♪ꜟ ≢ ╩ ↑╢ │⁸ꜝ♇◒ ⌐╟╢⁹ 

 

(4) ─ │⁸ ╩ ⇔≡ ─ ⅛╠ ∆╢╙─

≤∆╢⁹ 

ᵑ  

ᵒ  

ᵓ  

ᵔ  

ᵕ  

ᵖ  

ᵗ  
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ᵘ  

ᵙ ∕─ ⌂╙─ 

(5) ─ ─ ⌐≈™≡│⁸ ≢ ─⌂™ ╡ ─ ∆╢

⌐≈™≡ ∆╢╙─≤∆╢⁹⌂⅔⁸ ─ ╢↕⌐≈™≡│⁸

⌐ ⇔√ ─ ™╙─≤∆╢⁹ 

 

  
 

   

  ủ ủ ủ  

 
- ⅜

 
ủ ỏ   

 
─

┘ ☻▬♇♅ 
ủ ủ ủ 

⅜№╢ 

─╖ 

 
─

┘ ☻▬♇♅ 
ủ ủ ủ 

⅜№╢ 

─╖ 

ћ ⅜  ủ ủ ủ ⁸  

ѝ ⅛  ủ ủ ủ ⁸  

 ⅜ ≢  ủ ủ ủ  

 ⅜ ≢  ủ ủ ủ  

 ⅜ ™√  ỏ  ỏ  

 ⅜ ∂√  ỏ  ỏ  

 
⅜ ⌐⅛

⅛╡  
ỏ  ỏ  

 
⅜ ⌐⅛⅛╢

 
ỏ   

 

 

 
⅜ ╟╡ ╣╢

 
ỏ   

 

 

    ủ  

 
≢⁸ ON 

  ỏ  

─ỏ ∆╢ ⌐ ↑╢⁹ 

☻Ⱨfi♪ꜟ │ꜝ♇◒ ⌐╟╢⁹ 

  



4   

 

-  128 -  

 

4- 7- 4  

1.  

│⁸ ╛ ⌐ ≢⅝╢╙─≤∆╢⁹ 

2.  

⌐ ↑╢ ⁸ ⁸ │⁸ ⅜ ⌂ ≢⁸ ─ ∂⌂™

≤∆╢╙─≤∆╢⁹ 

3.  

╩ ≤⇔⁸ ─╙─╩ ∆╢╙─≤∆╢⁹√∞⇔⁸ ⁸

╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹⌂⅔⁸↓╣⌐╟╠⌂™ │⁸

⌐╟╢⁹ 

╕√⁸ ⅜ ⇔√ ╩ ⇔⁸ ─ ⅜ ⌂ ≤⇔⌂↑╣┌⌂

╠⌂™⁹ 

(1)  

(2)   

(3)   

(4)  ( ↔≤)  

(5)   

(6)   

(7)   

(8)   

(9)  ( ↔≤)  

(10)  ◖fi♦fi◘ 

(11)  ( │ )  

(12)  ☻Ɑכ☻ⱥכ♃ 

(13)   

(14)   

(15)   

(16)   

(17)   

4.  

⅛╠ ┼─ ⇔⅜№╢╙─⌐│⁸ ⌐ ⇔√ ╩

⌐ ↑╢╙─≤∆╢⁹ 

╕√⁸ ─ ≢ ∆╢ │⁸∕─ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

5.  

│⁸ ⌐ ⌂ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 
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4- 7- 5  

1.  

⌐│⁸ ≤⌂╢ ↔≤⌐ ┘ ╩ ↑╢

╙─≤⇔⁸ │ ⌐∆╢╙─≤∆╢⁹√∞⇔⁸ │

≤∆╢⁹ 

2.  

⌐│⁸ ≤⌂╢ ↔≤⌐⁸ ⁸ ⁸ ╩ ↑

╢╙─≤⇔⁸∕╣∙╣ ⁸ ╩ ⇔≡ ─ ∂⌐ↄ™╟℮⌐ ≤ ∆

╢╙─≤∆╢⁹ 

3.  

⌐│⁸ ⅛╠─ ⌐ ⇔√ ╩ ↑╢╙─≤∆

╢⁹ 

4.  

─ │⁸ ⌐ ⇔√ ≤∆╢⁹ 

 

4- 7- 6  

1.  

─ ⌐№√∫≡│⁸ ╩◌Ᵽכ⇔ ≤ ⌐ ↕╣⌂™

≢⁸ ⁸ ─ ™╙─╩ ⌐╟╡ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ⌐ ⇔√ ╩ ⅝⁸ ╩ ℮ │ ( ) ה

╩ ℮ ⌐│⁸ ה ╩ ⇔⁸ ∆╢↓≤╩ ≤∆╢⁹ 

╕√⁸ ה │⁸ ⌂╢ ─ ╩ ∆╢╙─≤∆╢⁹ 

(1) │⁸ ─ ≤⇔⁸ ≤ ⌐╟╡ │ 2

─╙─≤∆╢⁹ 

(2) ◦fi◒꜡ │⁸JIS C 4906(◦fi◒꜡ )⌐ ∂√╙─≤⇔⁸ ⅜

─±10 ≢ ─⌂™╙─≤∆╢⁹ 

(3) │ ⌐ ─ ╩ ∆╢╙─≤∆╢⁹ 

2.  

ꜟכ◔☻ ♅♇▬☻♪כꜞ┘ ⌐╟╡ ╩ ∆╢ ⁸ ─

╩ ↑╢╙─≤∆╢⁹ 

3.ⱷ♇☿fi☺ꜗכ꞉▬ꜘ 

│⁸ ⌐ⱷ♇☿fi☺ꜗכ꞉▬ꜘ╩ ∆╢ ⁸∕─ ╩☻♥fi꜠☻

≤⇔⁸꞉▬ꜘ─√╢╖⁸⅛╠╖ ─⌂™ ≤∆╢╙─≤∆╢⁹╕√⁸ ╛ ⌐ ⇔

≡⁸ ╘ ─ ╛ ≤─ ⌐╟╢꞉▬ꜘ ⌐╟╢꞉▬ꜘ ⅜ ∂⌐

ↄ™╟℮⁸ ⌂╙─≤∆╢↓≤⁹ 
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4- 7- 7  

1.  

⌐≈™≡│⁸ ╩◌Ᵽ⁸⇔כ ⌂ ⅜ ╠╣⁸ ⌐ ╪∞

╙─≤∆╢⁹ 

╕√⁸ ┘ ⌐≈™≡│⁸ ⌐╟╢╙─≤∆╢⁹ 

2.  

⌐ ∆╢ ⌐│⁸ ⌐ ⇔√ ╩ ⅝⁸ ╩ ↑⁸

─ ⅜ ⅎ╢╙─≤∆╢⁹ 

3. ה  

ה │⁸ ⁸ ⁸ ╩ ⇔≡ ⁸↔╖⁸ ⁸ ⌐╟╡

─ ∂⌂™ ≤∆╢⁹ 

╕√⁸ ⌐№√∫≡│⁸ ⁸ ⅜№╡⁸ ⌐ ™╙─≤⇔⌂↑╣┌⌂╠

⌂™⁹ 

4.ⱨ꜡כ♩ 

ⱨ꜡כ♩╩ ↑╢ │⁸ │☻♥fi꜠☻ ≤∆╢⁹ 

5. ה  

┘ ─ ⌐≈™≡⁸ ⌐╟╢╙─≤∆╢⁹ 

 

4- 7- 8  

1.  

─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

╕√⁸ ⁸ ⁸ ⁸ ⁸ ╩ ∆╢⁹ 

2.  

⌐│⁸ ⌐ ⇔√ ╩ ⅝⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸ⱨꜟ☻◔±1.0≢ꜟכ ≤∆╢⁹ 

(2) │⁸ⱨꜝfi☺ ≤⇔⁸ ╩ ⱨꜝfi☺ ≤∆╢⁹ 

(3) │⁸♥ⱨ꜡fi │ⱳꜞ►꜠♃fi ≢ꜝ▬♬fi◓ ╩ ℮╙─≤∆╢⁹ 

(4) ─ ⌐│⁸ ─ 5 ─ ↕─ ╩ ↑╢╙─≤∆╢⁹ 

3.  

│⁸ ⌐ ⇔√ ╩ ⅝⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸ⱨꜟ☻◔±1.5≢ꜟכ ≤∆╢⁹ 

(2) │⁸ ⇔ ⌂╙─≤⇔⁸ ≤ ─ │⁸ ꜟⱩכ◔ ╩

∆╢╙─≤∆╢⁹ 

(3) ─ ⌐│⁸ ─ 10 ⁸ ⌐│ ─ 5 ─ ╩ ↑

╢╙─≤∆╢⁹√∞⇔⁸2 1 ─ │⁸ ╩ ⇔√ ≢ ╩

─ 1/2 ≤⇔≡╙ ™╙─≤∆╢⁹ 
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4- 7- 9  

│⁸ ┘ ⌐ ⇔≡ ─ ─℮∟ ≢ ⇔√

╩ ∆╢╙─≤∆╢⁹ 

╕√⁸ ⌐╟╡ ∆╢⅔∕╣─№╢ │⁸ ╩ ∂╢╙─≤∆╢⁹ 

(1)  ꜝfiⱪ⁸ ⱥꜙכ☼( ⇔≡™╢ )    ─ 10 ( 1 )  

(2)  LEDꜝ fiⱪ       ↔≤⌐ 1  

(3) כ꜠ꜞ        ↔≤⌐ 1  

(4)  ⱥꜙכ☼( ⇔≡™╢ )      ↔≤⌐ 1 ( )  

(5)         1  
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 5  ◗ⱶ  

 

 1     

5- 1- 1    

↓─ │⁸◗ⱶ ( ₈◗ⱶ ₉≤™℮⁹) ┘ (◗ⱶ

)( ₈ ₉≤™℮⁹)  ⌐ ∆╢⁹ 

⌂⅔⁸◗ⱶ ┘ ≤│⁸ ─◗ⱶ ─ ⁸ ⇔ↄ│ ─ ≤ ─

◗ⱶ ─ ( ₈ ₉≤™℮⁹)╩ ⇔⁸ │ ╩ ≤⇔≡

⌐ ⇔⁸ ⇔ↄ│ ⅛╠ ∆╢↓≤⌐╟∫≡ ┘ ↕∑╢ ─ ╩™℮⁹ 

 

5- 1- 2  

1.◗ⱶ ┘ ─  

◗ⱶ │⁸ ⌐ ↕╣╢ ─ ⌐ ⇔ ≢⁸ ╩ ⇔⁸

⅜ ⌂ ≢⌂↑╣┌⌂╠⌂™⁹ 

◗ⱶ ┘ │⁸ ─ │ ≤ ─ ⅜ ↕╣⁸ ┘

⅜ ≢№╢≤≤╙⌐⁸ ⌐│ ∆╢╟℮⌂ ≢⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ⌐⅔™≡ ⌐ ╘─⌂™ ⌐≈™≡│⁸ ─ ⌐╟╢⁹↓

╣⌐╟╡⅜√™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ≤

⌐ ⅜№╢ │⁸ ≤⇔≡ ─ ⌐ ℮╙─≤⇔⁸ ⅜№╢ │

≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ( )   ( )  

(2) ♄ⱶה ( )    ( )  

(3) ◗ⱶ ( )   ( ☿fi♃כ)  

(4) ◗ⱶ ♩כ◕╩ │ ⌐ ™╢ ─◗ⱶ ⌐ ∆╢ ( )  

       ( )  

(5) ◗ⱶ ♩כ◕╩ │ ⌐ ™╢ ─◗ⱶ ⌐ ∆╢ ( )  

       ( )  

 

5- 1- 3  

◗ⱶ ┘ ⌐ ∆╢ │⁸ ⌐ ↕╣√ ┘ ⌐ ⇔

≡ ⌂ ⁸ ⁸ ⁸ ┘ ╩ ∆╢╙─≤∆╢⁹ 

 

5- 1- 4 ┘  

◗ⱶ ┘ ─ ┘ │⁸ ⌐╟╢⁹ 

 

5- 1- 5    

│⁸  4  1 4- 1- 5⌐╟╢⁹ 
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5- 1- 6  

│⁸  4  1 4- 1- 6⌐╟╢⁹ 

 

5- 1- 7  

│⁸  4  1 4- 1- 7⌐╟╢⁹ 

 

 

 2   

5- 2- 1    

1.  

─ │⁸ ⌐╟╢⁹ 

2.  

─ │⁸ ⌐╟╢⁹  

3.  

─ │⁸ ⌐╟╢⁹ 

4. ┘  

◗ⱶ ─ ┘ │⁸ ⌐╟╢⁹ 

5.  

│⁸◗ⱶ ─ ┘ ⌐╟╢ ╩ ⇔⁸ ─ ╩ ⌂╦

⌂™ ≤∆╢⁹ 

6.  

│⁸ ⌐ ≠ↄ ⌐ ⇔≡ ⌂ ≤ ╩ ∆╢≤≤╙⌐⁸

⅜ ≢⁸⅛≈⁸ ⁸ ⁸ ⌐ ⇔≡ ⌂ ≤∆╢⁹ 

7.◗ⱶ ─ ◗ⱶ 

◗ⱶ ─ ◗ⱶ│⁸ ╛ ⌐╟╢ ╛◗ⱶ─ ⌐ ⇔≡⁸ ⌂

╩ ∆╢ ↕≤∆╢⁹ 

8.  

│⁸ ≢ ↕╣╢ ⌐⅔™≡⁸ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

9. │  

│⁸ ≢ ↕╣╢ ⌐⅔™≡⁸ ⌂ │ ╩ ∆╢≤≤

╙⌐⁸ ≤⇔≡─ ╩ ∆╢╙─≤∆╢⁹ 

10. ( )  

│⁸ ⌐ ∆ ╩ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

(1) │⁸ ≤ ─ ╩ ∆╢╙─≤∆╢⁹ 

(2) ( )│⁸∑╪ ⌐╟╢│ↄ ╩ ∂⌂™╙─≤∆╢⁹ 

(3) ( )─ │⁸ ⌐╟╢ ⇔ ╩ ↑╢╟℮⌐ ⇔≡ ∆╢╙

─≤∆╢⁹ 
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5- 2- 2  

1. ─ ┘  

─ ⁸ ┘ ┼─ │⁸ ⅜ ⅎ™⅛≈⁸

⅜ ─ ≢ ⌐ ⇔⌂™ ≤∆╢⁹ 

╕√⁸ ─ ┼─ │⁸ ─ ⌐ ⅜ ⇔⌂™

⌂ ≤∆╢⁹ 

2.  

│⁸ ⌐ ∆╢ ╩ ⌐ ∆╢ ≤∆╢⁹ 

 

5- 2- 3  

1.  

⅜ ∆╢╟℮⁸ ⅜ ⌐ ↕╣╢ ╩ ∆╙─≤∆╢⁹ 

╕√⁸ ≤─ №╢™│ ⌐╟╢ ─ ╩ ∆╢ ╩ ∂╢╙─≤

∆╢⁹ 

2.  

⌐│⁸ ⌐╟╡ ╩ ∆╢√╘⁸ ⌂ ╩ ∂╢╙─≤∆

╢⁹ 

3.  

⌐│⁸ ⌂ ╩ ∂╢╙─≤∆╢⁹ 

4.  

⌐│⁸ ⌐╟╢ ┘ ─ ╩ ∆╢√╘⁸ ⌂

╩ ∂╢╙─≤∆╢⁹ 

 

 

 3   

5- 3- 1  

1.  

◗ⱶ ┘ ─ │⁸ ⌐╟╢⁹ 

2.∕─ ─  

⌐ ─⌂™ ⌐≈™≡│⁸  2 ┘ ⌐╟╢⁹ 

 

5- 3- 2  

─ │⁸ ≢ ∆╢ ╩ ∆╢╙─≤∆╢⁹  

 

5- 3- 3  

1. ─  

─ │⁸ ⌐╟╢⁹ 

2.  

│⁸ ⁸ ≤╙ ⌐ ∆╢ ≤∆╢⁹ 
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5- 3- 4  

1.  

─ ⌐╟╢ ─ ─√╘⁸ ╩ ↑╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ │⁸ ⌐╟╢⁹ 

2.  

⅜ ⇔√ ⌐⁸ ─ ╩ ⌐∆╢√╘⁸ ╩ ↑╢╙─

≤∆╢⁹ 

⌂⅔⁸ ─ │⁸ ⌐╟╢⁹ 

3. │  

─ │ │⁸ ⌐ ⇔√╙─≤∆╢⁹ 

⌂⅔⁸ ≤ ⌡╢ │⁸ ⌐ ⇔√ │ ≤∆╢⁹ 

 

5- 3- 5  

( ) │⁸ ⌐╟╢⁹  

 

5- 3- 6  

│⁸ ⌐╟╢⁹  

 

5- 3- 7    

1. ┘  

│⁸ ⌐ ⇔√ ⌂ ╩ ≈≤≤╙⌐⁸ ╩ ∆

╢╙─≤∆╢⁹ 

2.  

│⁸ ─ ⌐ ⇔≡ ⌂ ≤∆╢⁹ 

3.  

⅜ ╩ ∆╢ │⁸ ─ ┘ ─ ⌐ ╩ ╓↕⌂™

≤∆╢⁹  

 

5- 3- 8  

1. ┘  

┘ ─ │⁸ ⌐╟╢⁹ 

2.  

│⁸ ⌐╟╢⁹
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 6  ⱳfiⱪ  

 

 1     

6- 1- 1    

↓─ │⁸ ⌐ ↕╣╢ ⱳfiⱪ ≤∕─ ┘⌐ ⌐

∆╢⁹⌂⅔⁸ ≤⌂╢ ⱳfiⱪ ─ │ ┘ ה ⱳfiⱪ⁸ ה

ⱳfiⱪ⁸  ⱳfiⱪ≤∆╢⁹♃כ⸗

 

6- 1- 2  

1.  

(1) ┘ │⁸ ⌐ ∆ ⁸ ⌐ ⇔≡ ⌂ ╩ ⇔⁸

⁸ ⁸ ┘ ╩ ⇔√╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ⱳfiⱪ ⁸ ( ╗) ─ ⌐⅔↑╢ ⌐╟╢

⌐ ⇔≡╙ ™ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ⱳfiⱪ  

(1) ┘ ⌐ ⇔ ™ ╩ ∆╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ≢ ⇔√ ≢─ ─ ┼─ ⌂ ⅜ ⌂ ≢⌂↑╣┌⌂╠

⌂™⁹ 

(3) ⌐ ↕╣⌂™ ™ ╩ ∆╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ⱳfiⱪ  

(1) ⁸ ⌐⅔↑╢ ™ ╩ ∆╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ≢ ⇔√ ─ ≢ ⌐ ⇔⁸☻ⱶכ☼⅛≈ ╟ↄ ⅜

⌂╙─≢⌂↑╣┌⌂╠⌂™⁹ 

4.  

ⱳfiⱪ ─ ⌐№√∫≡│⁸ ⌐╟╢╒⅛⁸ ─ ⌐╟╢⁹↓╣

⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1)     ( )  

(2) ⱳfiⱪ        ( )  

(3) ♄ⱶה ( )     ( )  

(4) ( )   ( )  

 

6- 1- 3    

1.  

ⱳfiⱪ⌐│ ⁸ ⁸ ⁸ ⇔ ⁸ⱳfiⱪ ⁸ ⁸ ╩

⇔√ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

│⁸JIS Z 8304( ─ )⌐ ∏╢╙─≤⇔⁸ │ ─ ≤∆╢⁹ 
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  ◄♇♅fi◓( ) │  

  
1,000mm ─ 80mm×125mm  

1,000mm ─ 125mm×200mm  

  ⁸☻♥fi꜠☻ ⁸▪ꜟⱵ♬►ⱶ )─™∏╣⅛ 

   )  ▪ꜟⱵ♬►ⱶ │ ⌐ ─ ⱨ▫ꜟⱶ⌐╟╡ ⇔√ (JIS H 4000 A  

5052P)╩ ≤∆╢⁹ 

 

6- 1- 4  

ⱳfiⱪ ─ ⌐│⁸ ─ ╩ ⇔√ ╩ ╛∆™ ⌐

∆╢╙─≤⇔⁸ │ ─ ≤∆╢⁹ 

   

  ▪◒ꜞꜟ ( )  

 

6- 1- 5  

│⁸ ⱳfiⱪ ─ ⌐ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ ⁸ ┘ │ ⌐╟╢╙─≤⇔⁸

╩ ⌐ ∆╢╙─≤∆╢⁹ 

 

 

 2  ⱳfiⱪ 

6- 2- 1  

1. ⱳfiⱪ ─  

ⱳfiⱪ ─ │⁸ ⌐╟╢⁹ 

2. ⱳfiⱪ ─  

(1) ⱳfiⱪ │⁸ ⌐ ⅜№╢ ╛ ⅜ ∂⌂™╙─≢⁸ ⁸ ⅜

⌂ↄ ⌐ ⅜≢⅝╢≤≤╙⌐⁸ ⌐ ∆ ⌐ ⇔≡⁸◐ꜗⱦ♥-◦

ꜛfi⅜ ⇔⌂™╙─≢⌂↑╣┌⌂╠⌂™⁹ 

(2) ⱳfiⱪ─ │⁸∕─ ⌐ ⇔ ⌐ ⅎ╢ ⌂╙─≢⁸ ≤

⌂╢ ⌂≥─ ⅜ ⇔⌂™╙─≤∆╢⁹ 

╕√⁸ ⅜ ⌂╙─≢⌂↑╣┌⌂╠⌂™⁹ 

(3) ⱳfiⱪ │⁸ ⌐╟╢ ⅜ ⌂ↄ⁸ ⁸ ⌐ ╣≡™╢≤≤

╙⌐⁸ ≤╙ ⌂ ╩ ⇔ ⅜№∫≡│⌂╠⌂™⁹ 

(4) ⱳfiⱪ ─ ─ ⅛╠⁸ ⱳfiⱪ⌐⅔™≡│ ⌐⁸ ⱳfi

ⱪ ─ ( )╩ ⌂ ≤∆╢⁹ 

 

6- 2- 2 ( ה ה )ⱳfiⱪ 

1.  

│⁸ ⌐╟╢ ╩ ⌂ↄ∆╢╟℮⌐⁸ ⌐ ⌂ ⌐ →╢╙─≤⇔⁸
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⌐ ⇔≡│ - ─♃כ꜡ ™ ↕(JIS B 0905) ─ G6.3 ─ ╩ ∆

╢↓≤⁹ 

2.  

│⁸ ⌐ ⇔≡ ⌂ ≤ ╩ ⇔⁸ ⌐⅔™≡ ≢⌂↑

╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ╩Ⱪכꜞ☻│⌐ ↑╢≤≤╙⌐⁸ ╩ ↑≡ ⁸ ⁸

⅜ ⌂╙─≤∆╢⁹ 

3.  

│⁸ⱨꜝfi☺ ≤⇔ ⅜ ⌂ ≤∆╢⁹ 

4. ⇔◄ꜟⱲ 

⇔◄ꜟⱲ│⁸ⱨꜝfi☺ ≤⇔⁸ ─ ⌐│ ⌂ ╩ ↑╢╙

─≤∆╢⁹ 

5.ⱳfiⱪ  

ⱳfiⱪ │⁸ ⅜ⱳfiⱪ ꜠ⱬꜟ╟╡ ⌐№╢ │ ≤∆

╢⁹ 

6.  

ⱳfiⱪ─ ─ ┘ ┘⌐ ⱳfiⱪ─ │⁸

≤∆╢⁹ 

7.ⱳfiⱪ ─  

ⱳfiⱪ ─ │ ⌐╟╢╙─≤∆╢⁹ 

(1) ─ │⁸ⱳfiⱪ☻ꜝ☻♩ ≢ ∆╢╙─⇔⁸ ┘ ≤ⱳfi

ⱪ≤─ │⁸√╦╖ │ ╩ ™╢↓≤⁹ 

(2) ─ │⁸ⱳfiⱪ─☻ꜝ☻♩ │ ≢ ∆╢╙─≤∆╢⁹ 

8.ⱳfiⱪ☻ꜝ☻♩  

ⱳfiⱪ ╩ⱳfiⱪ≢ ∆╢ ⁸ │ ≤─ │⁸√╦╖

│ ╩ ™╢╙─≤⇔⁸ⱳfiⱪ☻ꜝ☻♩ │⁸ ⇔◄ꜟⱲ⌐☻ꜝ☻♩

╩ ↑⁸ ─ ─ ⅜ ⌂╙─≤∆╢⁹╕√⁸ │

≢ ∆╢ │⁸ ╩ ™⁸ ☻Ɑכ◘╛ ꜞfi◓ ≢ ─ ╩

⌂ ≤∆╢╙─≤∆╢⁹ 

9.  

│⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸ ≤∆╢⁹ 

(2) ( ▬○fi 200ppm ) ─ ⌐⅔™≡│⁸ ☻

│Ⱪכꜞ ⌐ ╣√ ≤∆╢⁹ 

(3) ─ │⁸ ⌐╟╢⁹ 

10.  

│⁸ ≤∆╢⁹ 

11.  

│⁸ ⱳfiⱪ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 
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√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)       1  

(2) ┘ ◌Ᵽ1    כ  

(3) ┘◖♇◒     1  

(4) │      1  

(5)      1  

(6) ┘ ( 1,000mm )   1  

(7) ⱳfiⱪ      1  

(8) ☻ꜝ☻♩ ( )    1  

(9) Ⱳꜟ♩1     ♩♇♫ה  

(10)  ⁸      1  

(11)        1  

12.  

│⁸1 ─ⱳfiⱪ⌐ ⇔ ⌐ ∆ ─℮∟ ⌐ ⇔√ ╩ ≤

⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─Ɽ♇◐fi(◓ꜝfi♪Ɽ♇◐fi ה )   1  

 

6- 2- 3 ( ה )  ⱳfiⱪ 

─◓fi◦כ◔.1  

fi◓│⁸◦כ◔ ≢ ⌐ 2 ≢⅝╢ ≤∆╢╙─≤∆╢⁹ 

 ◓fi◦כ◔.2

◓fi◦כ◔ ⌐│⁸ ⁸ ⁸ ☻♃fi♪ ┘ ╩ ◦כ◔⁸↑

fi◓ ⌐│⁸ ⁸ Ⱪꜝ◔♇♩╩ ↑╢╙─≤∆╢⁹ 

╩כ♫▬ꜝ◓fi◦כ◔⅔⌂ ↑╢ ─כ♫▬ꜝ◓fi◦כ◔≥◓fi◦כ◔⁸│ ⌐

⅜ ⇔⌂™ ≤∆╢⁹ 

3.  

│⁸ ⌐╟╢ ╩ ⌂ↄ∆╢╟℮⌐⁸ ⌐ ⌂ ⌐ →╢╙─≤⇔⁸

⌐ ⇔≡│ ─♃כ꜡ ™ ↕(JIS B 0905) ─ G6.3 ─ ╩

∆╢↓≤⁹ 

4.  

│⁸ ⌐ ⇔≡ ⌂ ≤ ╩ ⇔⁸ ⌐⅔™≡ ≢№╢

↓≤⁹ 

⌂⅔⁸ ⌐ ∆╢ │ ⌂ →╩ ℮╙─≤∆╢⁹ 

╕√⁸ ┘◓ꜝfi♪Ɽ♇◐fi ╩Ⱪכꜞ☻⁸│⌐ ↑╢╙─≤∆╢⁹ 

5.☻♃ⱨ▫fi◓Ⱳ♇◒☻ 

☻♃ⱨ▫fi◓Ⱳ♇◒☻⌐│⁸◓ꜝfi♪Ɽ♇◐fi╩ ⇔⁸Ɽ♇◐fi─ ⌐ꜝfi♃fi

ꜞfi◓╩ ↑⁸ ╩ ⇔√≤⅝ ─ ⅜⌂ↄ⁸ ┘ ⅜≢⅝╢╟℮⌂

≤∆╢⁹ 
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⌂⅔⁸Ɽ♇◐fi ⅎ│ ⌐ ≢⅝ │╝╢╕⌂™ ≤∆╢⁹ 

√∞⇔⁸ ≤∆╢ │ ⌐╟╢╙─≤∆╢⁹ 

6.  

│⁸ꜝ☺▪ꜟ ┘☻ꜝ☻♩ ┘ ⌐ ⇔ ⌂ ╩ ∆╢╙

─≤∆╢⁹ │ ☻כꜞ◓│ ≤∆╢⁹ 

7.  

│⁸ ∆═╡ ≤⇔⁸ │⁸ⱳfiⱪ≤ ⇔≡ ≢⅝╢ ≤∆╢⁹ 

√∞⇔⁸ ╩ ∆╢ │ ⌐╟╢╙─≤∆╢⁹ 

8.  

│⁸ ⱳfiⱪ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ┘ ◌Ᵽ1    כ  

(2) ┘◖♇◒     1  

(3) ┘◖♇◒     1  

(4)      1  

(5)       1  

(6) │ ( ⁸ ⁸ )   1  

(7)      1  

(8) ⱳfiⱪ      1  

(9) Ⱳꜟ♩1     ♩♇♫ה  

(10)  ⱳfiⱪ ╡ ⁸     1  

(11)        1  

9.  

│⁸1 ─ⱳfiⱪ⌐ ⇔ ⌐ ∆ ─℮∟ ⌐ ⇔√ ╩ ≤

⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1)  Ɽ♇◐fi     1  

(2) ⱳfiⱪ☻כꜞ◓  ⱬꜟ♩    1  

 

6- 2- 4 ( )ⱳfiⱪ 

─◓fi◦כ◔.1  

─◓fi◦כ◔ │Ⱳꜞꜙכ♩ ≢⁸ ⅛╠ ↕╣√ ─ ╩

⌐ ╟ↄ ∆╢ ╩ ⇔⁸ ⌐╟╢ ─ ⌂™╙─≤∆╢⁹ 

╕√⁸ ─ │◓fi◦כ◔⁸│ ≢ ⌐ 2 ≢⅝╢ ≤∆╢⁹ 

 ◓fi◦כ◔.2

─ ◓fi◦כ◔⁸│ ⌐ ⁸ ⁸ ☻♃fi♪ ⁸

╩ ◓fi◦כ◔⁸↑ ⌐│⁸ ⁸ ⁸ ה ⁸♪꜠fi ╩

↑╢╙─≤∆╢⁹ 
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3.  

│⁸ ⌐╟╢ ╩ ⌂ↄ∆╢╟℮⌐⁸ ⌂ ⌐ →╢╙─≤⇔⁸

⌐ ⇔≡│ ─♃כ꜡ ™ ↕(JIS B 0905) ─ G6.3 ─ ╩ ∆

╢↓≤⁹ 

4. ┘  

┘ │⁸ ⁸ ⁸ ╖ ╩ ⇔√ ⌂ ╩ ∆╢╙─

≤∆╢⁹ 

5.  

⌐◓ꜝfi♪Ɽ♇◐fi╩ ⇔⁸Ɽ♇◐fi ⌐ꜝfi♃fiꜞfi◓╩ ↑⁸

╩ ⇔√≤⅝ ─ ╣⅜⌂ↄ ┘ ⅜≢⅝╢ ⌐∆╢╙─≤∆╢⁹ 

⌂⅔⁸Ɽ♇◐fi ⅎ│ ⌐ ≢⅝╢ ≤∆╢⁹ 

√∞⇔⁸ ≤∆╢ │ ⌐╟╢⁹ 

6.  

│⁸ꜝ☺▪ꜟ │☻ꜝ☻♩ ⌐ ⇔ ⌐ ⅎ╢╙─≢⁸ │⁸

☻כꜞ◓│ ≤∆╢⁹ 

7.  

│⁸ ⱳfiⱪ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│⁸↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ┘ ◌Ᵽ1    כ  

(2) ┘◖♇◒     1  

(3) ┘◖♇◒     1  

(4)      1  

(5)       1  

(6) │ ( ⁸ ⁸ )   1  

(7)      1  

(8) ⱳfiⱪ      1  

(9) Ⱳꜟ♩1     ♩♇♫ה  

(10)  ⱳfiⱪ ╡ ⁸     1  

(11)        1  

8.  

│⁸1 ─ⱳfiⱪ⌐ ⇔ ⌐ ∆ ─℮∟ ⌐ ⇔√ ╩ ≤

⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) Ɽ♇◐fi     1  

ⱳfiⱪ☻כꜞ◓ (2) ⱬꜟ♩    1  
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6- 2- )ⱳfiⱪ♃כ⸗ 5 )  

1. ┘  

ⱳfiⱪ│⸗כ♃ ≤⇔⁸ ♩ꜟ◒ ┘ ╡ ⌐ ⇔≡ ⌂ ╩ ⇔⁸

♃כ⸗√⇔ ≥כ◐⌐ ⌡∂╩ ™≡ ╩ ↑╢ ≤∆╢⁹ 

2.  

│⁸ ≢⁸ ⌂ ╩ ≈↓≤⁹╕√⁸ ™╩ ╢≤≤╙⌐⁸ ╩

╠⅛⌐ →╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ │⁸ ─♃כ꜡ ™ ↕(JIS B 0905) ╡ ™─ ⅛

╠ 2 ≤∆╢⁹ 

 ◓fi◦כ◔.3

ⱳfiⱪ◔כ◦fi◓│⁸ ◓fi◦כ◔ ┘ ≢◓fi◦כ◔⅝ ⇔⁸ ┘

⌐ ⇔ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

◓fi◦כ◔⁸√╕ ⌐│ ♃כ⸗ ↑ ╩ ↑╢≤≤╙⌐⁸ⱷ◌♬◌ꜟ◦כꜟ

┘ ╩ ↑╢╙─≤∆╢⁹ 

◓fi◦כ◔⁸⌐╠↕ ⌐ ╩ ∆╢ ⇔√ ╕╡ ╩ ↑⁸ ⱷ◌

⅜ꜟכ◦ꜟ◌♬ ⇔√ ⱶכ꜠ⱨ♃כ⸗⁸╙≢ ⌐ ∆╢ ⌐ ≢⅝╢ ≤∆

╢⁹ 

4. ⱳfiⱪ─  

⅛╠ ⌐ ↕╣√ 2 ─●▬♪Ɽ▬ⱪ⌐ ∫≡ ╡ ╤∆↓≤⌐╟∫≡⁸

⌐ ⌐ ↑╠╣╢ ≤∆╢⁹ 

≤ⱳfiⱪ─ │⁸ⱳfiⱪ─ ⁸⇔≥─╙╢╣↕ꜟכ◦≡∫╟⌐ │

ⱷ♃ꜟ♃♇♅≤∆╢⁹ 

5.  

│⁸ ─ ⌂♄Ⱪꜟⱷ◌♬◌ꜟ◦⁸⇔≥ꜟכ ⌐ ╩ ⇔⁸ ─

╩ ℮≤≤╙⌐⁸ ─ ╩ ← ≤∆╢╙─≤∆╢⁹ 

⌂⅔⁸2 ─ │⁸☻ⱪꜞfi◓⌐≡ ↕╣≡™╢╙─≤∆╢⁹ 

╕√⁸ ╩ⱶכ꜠ⱨ♃כ⸗│ ∆╢↓≤⌂ↄ⁸ⱷ◌♬◌ꜟ◦כꜟ╩ ∆↓≤⅜

⌂╙─≤∆╢⁹ 

6.  ꜟⱩכ◔

Ⱪꜟ│⁸2כ◔ EP◗ⱶ ◒꜡꜡ⱪ꜠fi◐ꜗⱩ♃▬ꜘ◔כⱩꜟ≤⇔⁸ⱳfiⱪ◔כ

◦fi◓ ꜟⱩכ◔⁸│ ↕ⅎ─ ⌐ ╦∑≡≈┌╩ ♪ꜟכ⸗√⇔⌐ ≤

∆╢╙─≤∆╢⁹ 

╕√⁸ ꜟⱩכ◔ │ ꜟכ◦ │ꜟⱩכ◔⁸⇔≥─╙╢∆≥ ⌂ ↕≤⇔⁸

│ ⇔⌂™ ⌐≡ ℮╙─≤∆╢⁹ 

7.  ♃כ⸗

⁸│♃כ⸗ ⅛↔ ≤⇔⁸ⱨ꜠כⱶ│ ⌐ ⇔≡ ⌂ ╩

⇔√ ♃כ⸗⁸⇔≥─╙╢∆≥ │ⱨꜝfi☺ ≤⇔⁸ⱳfiⱪ◔כ◦fi◓⌐

⌐ ↑╠╣╢╙─≤∆╢⁹ 
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╕√⁸ ─♃כ⸗ ⌐│ ─ꜟⱩכ◔ ↑⁸ ⇔─√╘─ ╩ ↑╢╙

─≤⇔⁸ ─ ꜟⱩכ◔ ↑ │⁸ ⇔√ ╩ ꜟⱩכ◔⇔ ⅛╠─

─ ⌐ ╩♃כ♥☻⁸♃כ꜡╙≡⇔ ∆╢ ≤∆╢╙─≤∆╢⁹ 

ꜟⱩכ◔⁸⅔⌂ │⁸ ⌂ ╩ ∆╢ ╩ꜟⱩכ◔⁸⇔≥ ⌐ ↑╢

╙─≤∆╢⁹ 

♃כ⸗.8  

♃כ⸗ │⁸ ╩ ╡ ╩ ←╙─≤⇔⁸ ⌐ ☻כꜞ◓√╣╠↑ ↓

╤⅜╡ ⌐╟∫≡ ∆╢╙─≤∆╢⁹ 

9.  

│⁸ ┘ ◌☻ꜝ☻♩ ⌐ ⇔≡╙ ╩ ∆╢≤≤╙⌐⁸

⌐╙ ⅎ⁸ ⌂ ⅜≢⅝╢╙─≤∆╢⁹ 

─♃כ⸗.10  

─♃כ⸗ │⁸ ≢ ⌂ ≤∆╢⁹ 

11.  

ⱳfiⱪ⌐│ ─ ⌐ ⇔ ⌂ ╩ ↑╢≤≤╙⌐⁸ ⌐ ∂≡

⅜ ⌂ ≤∆╢⁹ 

(1)  

(2)  

(3) ∕─ ⌂╙─ 

12.  

│⁸ ⱳfiⱪ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ┘◖♇◒     1  

(2)      1  

(3) ●▬♪Ɽ▬ⱪ(SUS304)    1  

(4) ⱳfiⱪ ╡      1  

(5) → (SUS304)     1  

(6) ◐ꜗⱩ♃▬ꜘ◔כⱩꜟ    1  

(7) ⱨ꜡▪ⱪ꜠1     ♩כ  

(8) Ⱳꜟ♩1     ♩♇♫ה  

ꜟⱩכ◔ (9) ⅎכ◔הⱩꜟⱱꜟ♄   1  

13.  

│⁸1 ─ⱳfiⱪ⌐ ⇔ ⌐ ∆ ─℮∟ ⌐ ⇔√ ╩ ≤

⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

1     ꜟכ◦ꜟ◌♬◌ⱷ ה  
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6- 2- ⱳfiⱪ(◖ꜝⱶ♃כ⸗ 6 )  

1. ┘  

ⱳfiⱪ│⸗כ♃ ≤⇔⁸ ♩ꜟ◒ ┘ ╡ ⌐ ⇔≡ ⌂ ╩ ⇔⁸

♃כ⸗√⇔ ≥כ◐⌐ ⌡∂╩ ™≡ ╩ ↑╢ ≤∆╢⁹ 

2.  

│⁸ │ ≢⁸ ⌂ ╩ ≈↓≤⁹╕√⁸ ™╩ ╢≤≤╙⌐⁸

╩ ╠⅛⌐ →╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ │⁸ ─♃כ꜡ ™ ↕(JIS B 0905) ╡ ™─ ⅛

╠ 2 ≤∆╢⁹ 

 ◓fi◦כ◔.3

ⱳfiⱪ◔כ◦fi◓│⁸ ⱬꜟ ┘ ⇔Ⱳ►ꜟ⌐≡ ↕╣⁸ ⌐╟╢ ⅜ ⌂

™ ≤⇔⁸ ┘ ⌐ ⇔ ⌂ ╩ ∆╢╙─≤∆╢⁹╕√⁸ ⇔Ⱳ►

ꜟ│ ≤ ≤⇔⁸ │ ♃כ⸗ ↑ ╩ ↑╢≤≤╙⌐⁸ⱷ◌♬◌ꜟ◦כ

ꜟ ┘ ╩ ◓fi◦כ◔⁸⌐╠↕⁹╢∆≥─╙╢↑ ⌐ ╩ ∆╢

⇔√ ╕╡ ╩ ↑⁸ ⱷ◌♬◌ꜟ◦כꜟ⅜ ⇔√ ⱶכ꜠ⱨ♃כ⸗⁸╙≢

⌐ ∆╢ ⌐ ≢⅝╢ ◓fi◦כ◔⁸√╕⁹╢∆≥ ⌐│⁸◖ꜝⱶⱤ▬ⱪ┼

─ ┘ ╡ ╘ ╩ ↑╢╙─≤∆╢⁹ 

4. ⱳfiⱪ─  

◖ꜝⱶⱤ▬ⱪ ⌐ ╡ ╤⇔⁸◖ꜝⱶⱤ▬ⱪ ⱨꜝfi☺ ⌐ ↕∑ ↑╠╣╢

≤∆╢⁹ 

5.◖ꜝⱶⱤ▬ⱪ 

◖ꜝⱶⱤ▬ⱪ│⁸ ╡ → ≢ⱳfiⱪ ⌐ ╕╣√ Ⱳꜟ♩⌐╟╡⁸ ⌐

╢╙─≤⇔⁸ ⌐│ⱳfiⱪ ⱨꜝfi☺ ╩ ↑⁸ⱳfiⱪ ╩ ∆╢╙─≤

∆╢⁹╕√⁸◖ꜝⱶⱤ▬ⱪ ⌐│ ╩ ↑╢⁹ ⌐│◖ꜝⱶⱢ♇♅

ⱨꜝfi☺╩ ↑Ⱳꜟ♩╩ ↑╢ ≤∆╢⁹ 

◖ꜝⱶⱢ♇♅⌐│ ⌂ ♄ꜟⱩꜟⱱכ◔┘ ╩ ↑╢╙─≤∆

╢⁹ 

6.  

│⁸♄Ⱪꜟⱷ◌♬◌ꜟ◦⁸⇔≥ꜟכ ⌐ ╩ ⇔⁸ ─ ╩ ℮≤

≤╙⌐⁸ ─ ╩ ← ≤∆╢╙─≤∆╢⁹⌂⅔⁸2 ─ │⁸☻ⱪꜞfi◓⌐

≡ ↕╣≡™╢╙─≤∆╢⁹╕√⁸ ╩ⱶכ꜠ⱨ♃כ⸗⁸│ ∆╢↓≤⌂ↄ⁸ⱷ◌

╩ꜟכ◦ꜟ◌♬ ∆↓≤⅜ ⌂╙─≤∆╢⁹ 

7.  ꜟⱩכ◔

Ⱪꜟ│⁸2כ◔ EP◗ⱶ ◒꜡꜡ⱪ꜠fi◐ꜗⱩ♃▬ꜘ◔כⱩꜟ≤⇔⁸ⱳfiⱪ◔כ

◦fi◓ ꜟⱩכ◔⁸│ ↕ⅎ─ ⌐ ╦∑≡≈┌╩ ♪ꜟכ⸗√⇔⌐ ≤

∆╢╙─≤∆╢⁹╕√⁸ ꜟⱩכ◔ │ ꜟכ◦ │ꜟⱩכ◔⁸⇔≥─╙╢∆≥

⌂ ↕≤⇔⁸ │ ⇔⌂™ ⌐≡ ℮╙─≤∆╢⁹ 

╕√⁸ ─ ⌐╟╡ ╡ ⌐ ╣≡ ⅜ ™╟℮⌐ ⌂ ╩ ↑╢╙─

≤∆╢⁹ 
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8.  ♃כ⸗

⁸│♃כ⸗ ⅛↔ ≤⇔⁸ⱨ꜠כⱶ│ ⌐ ⇔≡ ⌂ ╩

⇔√ ♃כ⸗⁸⇔≥─╙╢∆≥ │ⱨꜝfi☺ ≤⇔⁸ⱳfiⱪ◔כ◦fi◓⌐

⌐ ↑╠╣╢╙─≤∆╢⁹╕√⁸ ─♃כ⸗ ⌐│ ─ꜟⱩכ◔ ↑⁸

⇔─√╘─ ╩ ↑╢╙─≤⇔⁸ ─ ꜟⱩכ◔ ↑ │⁸ ⇔√ ╩

ꜟⱩכ◔⇔ ⅛╠─ ─ ⌐ ╩♃כ♥☻⁸♃כ꜡╙≡⇔ ∆╢ ≤∆╢╙

ꜟⱩכ◔⁸⅔⌂⁹╢∆≥─ │⁸ ⌂ ╩ ∆╢ ╩ꜟⱩכ◔⁸⇔≥ ⌐

↑╢╙─≤∆╢⁹ 

♃כ⸗.9  

♃כ⸗ │⁸ ╩ ╡ ╩ ←╙─≤⇔⁸ ⌐ ☻כꜞ◓√╣╠↑ ↓

╤⅜╡ ⌐╟∫≡ ∆╢╙─≤∆╢⁹ 

10.  

│⁸ ┘ ◌☻ꜝ☻♩ ⌐ ⇔≡╙ ╩ ∆╢≤≤╙⌐⁸

⌐╙ ⅎ⁸ ⌂ ⅜≢⅝╢╙─≤∆╢⁹ 

─♃כ⸗.11  

─♃כ⸗ │⁸ ≢ ⌂ ≤∆╢⁹ 

12.  

ⱳfiⱪ⌐│ ─ ⌐ ⇔ ⌂ ╩ ↑╢≤≤╙⌐⁸ ⌐ ∂≡

⅜ ⌂ ≤∆╢⁹ 

(1)  

(2)  

(3) ∕─ ⌂╙─ 

13.  

│⁸ ⱳfiⱪ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ┘◖♇◒     1  

(2)      1  

(3) ╡                1  

(4) ◐ꜗⱩ♃▬ꜘ◔כⱩꜟ    1  

(5) ╡ ⱨ♇◒     1  

(6) ◖ꜝⱶⱢ♇♅ →     1  

(7) ◖ꜝⱶⱢ♇♅( Ⱳꜟ♩ ╗)    1  

♄ꜟⱩꜟⱱכ◔ (8)            1  

ꜟⱩכ◔ (9)            1  

( 10) ꜟⱩכ◔  ⅎכ◔הⱩꜟⱱꜟ♄   1  

( 11)  Ⱳꜟ♩1     ♩♇♫ה  

( 12)              1  
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14.  

│⁸1 ─ⱳfiⱪ⌐ ⇔ ⌐ ∆ ─℮∟ ⌐ ⇔√ ╩ ≤

⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

1     ꜟכ◦ꜟ◌♬◌ⱷ ה  

 

6- 2- ♩כ◕ⱳfiⱪ(ⱳfiⱪ♃כ⸗ 7 )  

1. ┘  

ⱳfiⱪ│⸗כ♃ ≤⇔⁸ ♩ꜟ◒ ┘ ╡ ⌐ ⇔≡ ⌂ ╩ ⇔⁸

♃כ⸗√⇔ ≥כ◐⌐ ⌡∂╩ ™≡ ╩ ↑╢ ≤∆╢⁹ 

2.  

│⁸ │ ≢⁸ ⌂ ╩ ≈↓≤⁹╕√⁸ ™╩ ╢≤≤╙⌐⁸

╩ ╠⅛⌐ →╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ │⁸ ─♃כ꜡ ™ ↕(JIS B 0905) ╡ ™─ ⅛

╠ 2 ≤∆╢⁹ 

 ◓fi◦כ◔.3

ⱳfiⱪ◔כ◦fi◓│⁸ ⱬꜟ ┘ ⇔Ⱳ►ꜟ⌐≡ ↕╣⁸ ⌐╟╢ ⅜ ⌂

™ ≤⇔⁸ ┘ ⌐ ⇔ ⌂ ╩ ∆╢╙─≤∆╢⁹╕√⁸ ⇔Ⱳ►

ꜟ│ ≤ ≤⇔⁸ │ ♃כ⸗ ↑ ╩ ↑╢≤≤╙⌐⁸ⱷ◌♬◌ꜟ◦כ

ꜟ ┘ ╩ ◓fi◦כ◔⁸⌐╠↕⁹╢∆≥─╙╢↑ ⌐ ╩ ∆╢

⇔√ ╕╡ ╩ ↑⁸ ⱷ◌♬◌ꜟ◦כꜟ⅜ ⇔√ ⱶכ꜠ⱨ♃כ⸗⁸╙≢

⌐ ∆╢ ⌐ ≢⅝╢ ≤∆╢⁹ 

♩כ◕.4  

ⱳfiⱪ◕כ♩ ♩כ◕ │⁸  4 ⌐╟╢⁹ 

⌂⅔⁸ⱳfiⱪ ┘ ☻ꜝ☻♩ ╩ ∆╢⁹ 

5. ≤─  

ⱳfiⱪ≤─ ♩כ◕⁸≡™⅔⌐ ┘ ⌐ ⅜⌂™╟℮⌐ ┼ ╩ ℮╙

─≤∆╢⁹ 

6.  

│⁸♄Ⱪꜟⱷ◌♬◌ꜟ◦⁸⇔≥ꜟכ ⌐ ╩ ⇔⁸ ─ ╩ ℮≤

≤╙⌐⁸ ─ ╩ ← ≤∆╢╙─≤∆╢⁹⌂⅔⁸2 ─ │⁸☻ⱪꜞfi◓⌐

≡ ↕╣≡™╢╙─≤∆╢⁹╕√⁸ ╩ⱶכ꜠ⱨ♃כ⸗⁸│ ∆╢↓≤⌂ↄ⁸ⱷ◌

╩ꜟכ◦ꜟ◌♬ ∆↓≤⅜ ⌂╙─≤∆╢⁹ 

7.  ꜟⱩכ◔

Ⱪꜟ│⁸2כ◔ EP◗ⱶ ◒꜡꜡ⱪ꜠fi◐ꜗⱩ♃▬ꜘ◔כⱩꜟ≤⇔⁸ⱳfiⱪ◔כ

◦fi◓ ꜟⱩכ◔⁸│ ↕ⅎ─ ⌐ ╦∑≡≈┌╩ ♪ꜟכ⸗√⇔⌐ ≤

∆╢╙─≤∆╢⁹╕√⁸ ꜟⱩכ◔ │ ꜟכ◦ │ꜟⱩכ◔⁸⇔≥─╙╢∆≥

⌂ ↕≤⇔⁸ │ ⇔⌂™ ⌐≡ ℮╙─≤∆╢⁹ 

╕√⁸ ─ ⌐╟╡ ╡ ⌐ ╣≡ ⅜⌂™╟℮⌐ ⌂ ╩ ↑╢╙─

≤∆╢⁹ 
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8.  ♃כ⸗

⁸│♃כ⸗ ⅛↔ ≤⇔⁸ⱨ꜠כⱶ│ ⌐ ⇔≡ ⌂ ╩

⇔√ ♃כ⸗⁸⇔≥─╙╢∆≥ │ⱨꜝfi☺ ≤⇔⁸ⱳfiⱪ◔כ◦fi◓⌐

⌐ ↑╠╣╢╙─≤∆╢⁹╕√⁸ ─♃כ⸗ ⌐│ ─ꜟⱩכ◔ ↑⁸

⇔─√╘─ ╩ ↑╢╙─≤⇔⁸ ─ ꜟⱩכ◔ ↑ │⁸ ⇔√ ╩

ꜟⱩכ◔⇔ ⅛╠─ ─ ⌐ ╩♃כ♥☻⁸♃כ꜡╙≡⇔ ∆╢ ≤∆╢╙

ꜟⱩכ◔⁸⅔⌂⁹╢∆≥─ │⁸ ⌂ ╩ ∆╢ ╩ꜟⱩכ◔⁸⇔≥ ⌐

↑╢╙─≤∆╢⁹ 

♃כ⸗.9  

♃כ⸗ │⁸ ╩ ╡ ╩ ☻כꜞ◓⁸⇔≥─╙← ↓╤⅜╡ ⌐╟∫

≡ ∆╢╙─≤∆╢⁹ 

10.  

│⁸ ┘ ◌☻ꜝ☻♩ ⌐ ⇔≡╙ ╩ ∆╢≤≤╙⌐⁸

⌐╙ ⅎ⁸ ⌂ ⅜≢⅝╢╙─≤∆╢⁹ 

─♃כ⸗.11  

─♃כ⸗ │⁸ ≢ ⌂ ≤∆╢⁹ 

12.  

ⱳfiⱪ⌐│ ─ ⌐ ⇔ ⌂ ╩ ↑╢≤≤╙⌐⁸ ⌐ ∂≡

⅜ ⌂ ≤∆╢⁹ 

(1)   

(2)   

(3)  ∕─ ⌂╙─ 

13.  

│⁸ ⱳfiⱪ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)  ⱳfiⱪ ╡      1  

(2)  ◐ꜗⱩ♃▬ꜘ◔כⱩꜟ    1  

(3) ꜟⱩכ◔  ⅎכ◔הⱩꜟⱱꜟ♄   1  

14.  

│⁸1 ─ⱳfiⱪ⌐ ⇔ ⌐ ∆ ─℮∟ ⌐ ⇔√ ╩ ≤

⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

1     ꜟכ◦ꜟ◌♬◌ⱷ ה  

 

 

 3   

6- 3- 1  

(1)  │⁸ ⌐ ⌐ ∆ ╩ ⅝⁸ⱨꜝfi☺ ≤∆╢⁹ 

╕√⁸ ─ ⁸ ⁸ ⌐≈™≡│⁸ ⌐╟╢╙─≤∆╢⁹ 
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(2)  │⁸ ╛ ⅛╠ ↑╢ ╩ ⱳfiⱪ╛ ⌐⅛↑⌂™╟℮

⌐ ⌂ ⌐ ╩ ↑╢╙─≤∆╢⁹ 

(3)  ⌐│⁸ⱳfiⱪ╛ ⌂≥─ ⅜ ⌐ ⅎ╢╟℮⌐ ⌐ ∂≡

ⱨꜝfi☺ ⁸ │∕╣⌐ ∆╢ ╩ ↑╢╙─≤∆╢⁹ 

(4)  ⁸ ⁸ ⁸ ⁸T ─ │⁸ ⌂ ╩ ∂∏⁸◐ꜗ

ⱦ♥כ◦ꜛfi⅜ ⇔⌂™ ≤∆╢↓≤⁹⌂⅔⁸ ┘ ╩ ∂╢⅔∕╣

─№╢ │⁸ ╩ ╣╢╙─≤∆╢⁹ 

(5) │⁸ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ⱨꜝfi☺ Ⱳꜟ♩1    ♩♇♫ה  

ᵒ ⱨꜝfi☺ Ɽ♇◐fi     1  

 

6- 3- 2  

1.  

⌐⅔™≡ ╛ ⅜ ∂⌂™╟℮⌐∆╢╙─≤∆╢⁹ 

2.  

│ ∞╕╡⅜≢⅝⌂™╟℮⌂ ≤⇔⁸ⱳfiⱪ⌐ ⅛∫≡ 1/50 1/100 ─ ╡

≤⌂╢╟℮ ≤∆╢╙─≤∆╢⅜⁸╛╗╩ ∏ ∞╕╡⅜≢⅝╢ │ ≢⅝╢

≤∆╢⁹ 

3.  

⅜ ≤⌂╢ │⁸ⱨꜝfi☺ ⌐╟╡ ─ ╣⅜⌂™╟℮ ∆

╢╙─≤∆╢⁹ 

 

6- 3- 3  

1. ─  

│⁸ ⌐ ⇔≡ ⌂ ╩ ⇔⁸ ⌐ ⇔≡╙ ⌂ ≤∆╢╙─

≤∆╢⁹ 

2.  

─ ⌐ ╩ ↑╢ │⁸ ─ ⅜╡ ╩ 10 30 ⌐∆╢╙

─≤∆╢⁹ 

3.  

ⱳfiⱪ≤ ─ ⌐│⁸ ⱨꜝfi☺ ╩ ↑╢╙─≤∆╢⁹ 

⌂⅔⁸ │ⱳfiⱪ ─ ⌐╟╢ ─ ∂⌂™ ≤∆╢⁹ 

 

6- 3- 4 √╦╖ ( ≤℮ )  

1. √╦╖  

ⱳfiⱪ ⅛╠ ⌐ ∆╢ ┘ ≤─ ⌐│⁸ ⁸

⌐╟╢ ⁸ ╣ ─ ⌂ √╦╖ ╩ ↑╢╙─≤∆╢⁹ 
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2.  

ⱨꜝfi☺ ─ │⁸ ⇔ ─ ┘ ─ ⌐ ∏╢╙─≤∆╢⁹ 

3. ☻ꜝ☻♩ 

─ ⌐╟╢ ☻ꜝ☻♩ ╩ ∆╢╙─≤∆╢⁹ 

 

 

 4   

6- 4- 1  

1. ─  

╘ ⁸ⱨꜝ♇ⱪ ( )│⁸ ⅜ ⌂ↄ⁸ ⁸ ⌐ ╣⁸

⌂ ⅜≢⅝ ─⌂™╙─≤∆╢⁹ 

2. ─  

┘ⱨꜝ♇ⱪ │⁸ⱳfiⱪ ─ ⌐ ⅎ╢ ╩ ∆╢╙─≢⌂↑╣

┌⌂╠⌂™⁹ 

3. ─  

─ │⁸◐ꜗⱦ♥כ◦ꜛfi ─ ⌂╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ │⁸◐ꜗⱦ♥כ◦ꜛfi ╩ ⇔≡ ∆╢╙─≤∆╢⁹ 

⌐ ╩ ∆╢ │⁸ ⌐ ╣≡™╢ ≤∆╢⁹ 

4.  

│⁸ ╩ ↑╢╙─≤⇔⁸∕─ │ 100N ─ ≢ ⌂

╙─≤∆╢⁹ 

5.  

─ ↑│⁸Ɽ♇◐fi╩ ⇔⁸Ⱳꜟ♩ה♫♇♩⌐╟╡ ─⌂™╟℮⌐⁸

⌐ ↑╢╙─≤∆╢⁹ 

 

6- 4- 2  

│⁸ ⁸ ⁸ ☻▬fi◓ ┘ꜞⱨ♩ ≢⁸ ╘ ─ │⁸

⌐╟╢╙─≤∆╢⁹ 

 

6- 4- 3 ⱨꜝ♇ⱪ  

1.ⱨꜝ♇ⱪ ─  

ⱨꜝ♇ⱪ │⁸ ⱨꜝfi☺ ─ ⌐ ╩ ↑√ ≤∆╢⁹╕√⁸

╛⅛⌐ ⇔≡ ╩ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ≢ ⌐ ⅜⌂™ │⁸ⱳfiⱪ 1,650 │ ≤⇔⁸1,800mm

│ ≤⇔⁸ⱨꜝfi☺ │⁸ ⇔◄ꜟⱲ ⁸ │ ⌐ ∏╢╙─≤∆╢⁹ 

2.  

ⱨꜝ♇ⱪ │⁸ ╩ ⇔√ ≤∆╢⁹ 
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6- 4- 4  

1. ─  

│⁸ ⁸ ≢─ ≤⇔⁸ ⌐⅔↑╢ │ ╦⌂™╙─≤∆╢⁹ 

2. ┘  

─ │⁸ ┘ │ ≢ ⅜№╡⁸ │ ─ ⌐ ⇔ ⌂

╩ ∆╢╙─≤∆╢⁹ 

3.  

│⁸ ⌂≥─ ⅜ ⇔╛∆™√╘♪꜠fi╩ ↑╢╙─≤∆╢⁹ 

4.  

│⁸ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹⌂⅔⁸↓╣⌐╟

╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)  ( )         1  

(2)  ( )     1  

(3)  ♩ꜟ◒☻▬♇♅     1  

(4)  ꜞⱵ♇♩☻▬♇♅        1  

 

6- 4- 5 Ᵽ♃ⱨꜝ▬( )  

1.Ᵽ♃ⱨꜝ▬ ─  

(1) Ᵽ♃ⱨꜝ▬ │⁸ ⁸ №╢™│ ⌐⅔↑╢ ╩ ⅎ╢╙─≤⇔

( ⅛╠ │ ⅛╠ )│ 180 ≤∆╢⁹ 

(2) Ᵽ♃ⱨꜝ▬ │⁸ ⱳfiⱪ │ ╛↔╖⅜ ⇔≡╙ ⌂ ≤∆╢⁹ 

(3) Ᵽ♃ⱨꜝ▬ │⁸ │ ╩ ≤∆╢ ⱳfiⱪ─ ⌐│◗ⱶ ≤

⇔⁸ ⌐╟╢ ╩ ™⁸◐ꜗⱦ♥כ◦ꜛfi⁸ ⌂≥─ ה ╩

∆╢ │ⱷ♃ꜟ ≤∆╢⁹ 

2.  

│⁸Ᵽ♃ⱨꜝ▬ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ( )         1  

(2) ( )     1  

(3) ♩ꜟ◒☻▬♇♅     1  

(4) ꜞⱵ♇♩☻▬♇♅        1  

 

6- 4- (fiכ◖)♩כ꜡ 6  

♩כ꜡.1 ─  

♩כ꜡ (1) │⁸ ⱳfiⱪ─ ⌐ ⇔⁸ ⌐⇔√ ⁸ ⁸

╘ ─ ─ ╩ ∆╢╙─≤∆╢⁹ 
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♩כ꜡ (2) │⁸ │ ≤⇔⁸ ╙ ⌂╙─≤∆╢⁹ 

⌂⅔⁸ ─ │ ⌐╟╢╙─≤∆╢⁹ 

2.  

♩כ꜡⁸│ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ( )         1  

(2) ( )     1  

(3) ♩ꜟ◒☻▬♇♅     1  

(4) ꜞⱵ♇♩☻▬♇♅        1  

 

6- 4- 7 ⱨכ♩  

1.ⱨכ♩ ─  

(1) ⱨכ♩ │⁸ ╖ ⌐ⱨꜝfi☺ │⌡∂ ╖ ⌐╟╡ ⌐ ↑╢

╙─≤∆╢⁹ 

(2) ⱨכ♩ │⁸ ⱳfiⱪ ⅜ ≢№╡⁸ ─ ⅝↕╛ ⌐╟╡ ╩

∆╢╙─≤∆╢⁹ 

(3) ⱨכ♩ │⁸ ─⅛╖ ╖─ ⁸ ≤⇔─√╘⌐꜠Ᵽכ╩ ↑⁸ ─

⅜ ⌂ ≤∆╢╙─≤∆╢⁹ 

2.ⱨכ♩ ─  

ⱨכ♩ ─ │ ⌐╟╢⁹ 

 

 

 5  ⱳfiⱪ  

6- 5- 1  

1. ─  

(1) │⁸ ⁸ ⁸ ─ ∂⌂™╙─≢⁸ ⌐ ⇔⌂™

≤⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ─ ⌂ ⌐│ ⇔ ⌂ ◌Ᵽכ ╩ ↑⁸ ⌐ ╣╢↓

≤─⌂™ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

⌐≈™≡⁸ ≢ ⌂╙─╩ ∆╢╙─≤∆╢⁹ 

3.  

╩ ∆╢ │⁸ ≤∆╢⁹ 

⌂⅔⁸ ⌐╟╢ ⌐ ⇔≡⁸ ≤℮ ╩ ↑√╡⁸ ╩ ╘⌂™

√╘─ ╩ ℮╙─≤∆╢⁹ 

╕√⁸ ⌐│⁸ ─ ─ ─ ╩ ↑╢╙─≤∆╢⁹ 

4. ┘ ⁸  

─ │⁸ ⁸ ⌐ ⇔ ⁸ ┘ ╩ ∆╢╙─≤∆╢⁹ 
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5.  

─ │⁸ⱳfiⱪ ⅜ ↕╣╢ ─ ╩ ⇔√ ꜠

ⱬꜟ╩ ∆╢╙─╩ ∆╢╙─≤∆╢⁹⌂⅔⁸ ꜠ⱬꜟ│⁸ ⌐╟╢╙─≤

∆╢⁹ 

6. ─  

╩ 5ϴ ⌐⅔™≡ ∆╢ │⁸ ⌐ ╘╢ │

╩ ↑⁸ ⌂ ╩ ∆╙─≤⇔⁸ ⌐⅔↑╢ ⌐⅔™≡╙

⅜⌂™ ≤∆╢⁹ 

7.  

─ ╩ ⱳfiⱪ┼ ∆╢ ⌐≈™≡⁸ ╩ ≤⇔≡⁸

─ ⁸ ⌐╟╡ ⁸◒ꜝ♇♅ ╟╡ ⇔⁸↓╣╠─ ⅜ ─

╩ ℮√╘⌐ ⌂ ╩╙∟⁸ ─ ╩ ∟⁸ ⇔√ ⅜ ⅎ╢╙─≤∆

╢⁹ 

╕√⁸ ⱳfiⱪ ─ ╩ ⇔⌂™ ⌐│⁸ ⌂ ╩ ↑╢╙─≤

∆╢⁹ 

8.  

( ╩ ↄ)│⁸ ⌐ ⌐ ⅜⌂ↄ⌂∫√ ≢№∫≡╙

╩ ≢⅝╢ ≤∆╢⁹ 

√∞⇔⁸ ─ ⌐╟╢ ⅜ ∂ ≤⌂╢ │⁸↓─ ╡≢│

⌂™⁹ 

 

6- 5- ꜟ♀כ▫♦ 2  

ꜟ♀כ▫♦.1 ─  

ꜟ♀כ▫♦ ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ◦ꜞfi♄Ⱪ꜡♇◒│⁸ ⌂ ≤⇔ ╩כ♫▬ꜝ ∆╢ כ♫▬ꜝ⁸≢

│⁸ ─ ≤⇔ │ ⱱכ♬fi◓ →≤∆╢⁹ 

(2) ◦ꜞfi♄Ⱬ♇♪│⁸ ⌂ ≢ ╩ ⇔⁸ ─ ⅜ ≢ ╩

∂⌂™ ≤∆╢⁹ 

(3) Ⱨ☻♩fi│⁸ ⁸ ⌐ ⇔ ⁸ ┘ ╩ ∆╙─≤∆╢⁹ 

(4) ╡ ╩ ∆╢√╘⁸ ≤∆╢⁹ 

(5) ⱳfiⱪ│⁸ │♩꜡◖▬♪ ≤⇔⁸ ╩ ↑╢╙─≤∆

╢⁹ 

(6) ╩ ↑╢ │⁸ ⱦfiכ♃ ≤∆╢⁹ 

(7) │⁸ ⌂ ╡ 1 ⌐╕≤╘╢╙─≤⇔⁸ │ ≢ ∆╢╙─≤

∆╢⁹ 

2.  

ꜟ♀כ▫♦ │⁸ ⌐ ∟ ⁸ │ ⌐╟╢ ⅜ ⅎ╢╙─

≤∆╢⁹ 
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3.  

─ │⁸ │ ─ ⌐╟╡⁸ ≢╙ ≢⅝╢╙─

≤∆╢⁹ 

4.  

ꜟ♀כ▫♦⁸│ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)      1  

(2)       1  

(3)      1  

  1     כfi◓Ᵽ♬כ♃ (4)

(5)       1  

(6) (◄fi☺fi ╡)    1  

(7) ⱳfiⱪ     1  

(8) ⱳfiⱪ     1  

(9) ⱳfiⱪ     1  

(10)  ( ⁸ ) ( ─ )    2 1  

(11)  ┘      1  

(12)       1  

(13)  ( ─ )    1  

(14)       1  

(15)  ┘    1  

(16)  ( ⁸ ⁸ )    1  

(17)  Ⱶ☻♩♃fi◒     1  

(18)  ◄fi☺fi ╡ ◖♇◒ ┘    1  

(19)  ►▬fi◓ⱳfiⱪ    1  

(20)        1  

(21)  Ⱳꜟ♩1     ♩♇♫ה  

(22)  ( )      1  

(23)        1  

(24)  ( )      1  

(25)  ┘ ( )  1  

5.  

│⁸ ( ⁸ ꜟ♀כ▫♦─( ↔≤⌐ ⌐ ∆ ─℮∟

⌐ ⇔√ ╩ ≤⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1)       1  

(2)       1  

(3) Ⱨ☻♩fiꜞfi◓      1  

(4) ( ─ )      1  
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(5) ⱳfiⱪ      1  

(6) ⱡ☼ꜟ      1  

(7)      1  

(8) ⱨ▫ꜟ♃◄꜠ⱷfi♩(ⱭכⱤכⱨ▫ꜟ♃─ )  1  

(9) ⱨ▫ꜟ♃◄꜠ⱷfi♩(ⱭכⱤכⱨ▫ꜟ♃─ )  1  

(10)  ◦ꜞfi♄Ⱬ♇♪Ɽ♇◐fi    1  

(11)  ⱴ♬ⱱ1    ♩♇◔☻●♪ꜟכ  

(12)  Ɽ♇◐fi    1  

(13)  ( ⁸ ⁸ )    1  

(14)        1  

6.  

ꜟ♀כ▫♦⁸│ ╩ ∆╢√╘⌐ ⌂ ╩ ⌐ ╘ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

 

6- 5-  ⱦfiכ♃☻● 3

─ⱦfiכ♃☻●.1  

─ⱦfiכ♃☻● │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ●☻♃-ⱦfi│ ⱦfi⁸כ♃⁸ ┘⌐ ╟╡ ∆╢╙─≤∆╢⁹ 

(2) │⁸ ╩ ╕≢ ╟ↄ ≢⅝╢╙─≤⇔⁸ ╣⌐ ⇔≡

─ ⌂™╙─≤∆╢⁹ 

ⱦfiכ♃ (3) │⁸ ≤⇔ ⌐ ↕╣⁸ ●☻─ ◄Ⱡꜟ◑כ

╩ ╟ↄ ⌐ ≢⅝╢ ≤⇔⁸↕╠⌐⁸ ≤ ⌐ ∆╢ ╩

∆╢╙─≤∆╢⁹ 

(4) │⁸ ≤⇔ ●☻⌐ ∆╢ ╩ ∆╢≤≤╙⌐⁸

≤ ─ ⅜ ≢⅝╢ ≤∆╢⁹ 

(5) │⁸ ⌐ ↕╣√ ⱦfiכ♃⁸⇔≥ ─ ╩

╕≢ ∆╢╙─≤∆╢⁹ 

(6) ⱳfiⱪ│⁸ │♩꜡◖▬♪ ≤⇔ ╩ ↑╢╙─≤∆╢⁹ 

2.  

●☻♃-ⱦfi│⁸ Ɽ♇◔-☺ ⌐ ⇔⁸Ɽ♇◔כ☺ 1m⌐⅔↑╢ │⁸

⌐╟╢╙─≤∆╢⁹ 

3.  

⅜ ↕╣≡™╢ ●☻♃-ⱦfi│⁸ⱳfiⱪ ╩ ≤∆╢⁹ 

⌂⅔⁸ ─ │⁸1,800min- 1 ≤⇔⁸ ⱦfi(3000kWכ♃☻● )─ │

⌐╟╢╙─≤∆╢⁹ 

4.  

ⱦfiכ♃☻●⁸│ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 
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(1) ( ⁸ )    1  

(2) ( ⁸ )     1  

(3)       1  

(4)      1  

(5)       1  

(6) ⱳfiⱪ     1  

(7) ( ─ )    1  

(8) ( ─ )    2 1  

(9) ꜚ♬♇♩     1  

(10)        1  

(11)  ┘    1  

(12)       1  

(13)  ↓⇔       1  

(14)  ↓⇔      1  

(15)  ⱨ□fi     1  

(16)  ╡ ◖♇◒ ┘    1  

(17)        1  

(18)  Ⱳꜟ♩1     ♩♇♫ה  

(19)  ( )      1  

5.  

│⁸ ( ⁸ )─●☻♃-ⱦfi↔≤⌐ ⌐ ∆ ─℮∟

⌐ ⇔√ ╩ ≤⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1)       1  

(2) ↓⇔ ◄꜠ⱷfi♩    1  

(3) ↓⇔ ◄꜠ⱷfi♩    1  

(4)       1  

6.  

ⱦfiכ♃☻●⁸│ ╩ ∆╢√╘⌐ ⌂ ╩ ⌐ ╘ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

 

6- 5- 4 ( ⱳfiⱪ │ ↄ)  

1. ─  

│ ≤∆╢⁹⌂⅔⁸ ⁸ ╩ ∆╢ ⌐⅔

™≡│⁸ ⌐╟╢╙─≤∆╢⁹ 

2. ─  

(1) ↕╣╢ⱳfiⱪ─ ┘ ⌐ ⇔√ ─╙─≤⇔⁸ │⁸

⌐⅔™≡ ≤⌂╠⌂™╙─≤∆╢⁹ 

(2) │⁸ ─╙≤≢ ⅜⁸ ─±10%─ ≢ ⇔≡╙

≢ ⇔≡ ─⌂™╙─≤∆╢⁹ 
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(3) │⁸ ─╙≤≢ ⅜⁸ ─±5%─ ≢ ⇔≡╙

≢ ⇔≡ ─⌂™╙─≤∆╢⁹ 

3.  

│⁸∆═╡ │↓╤⅜╡ ≤⇔⁸ ↕╣╢ ─ ה ⌐

⇔ ⅎ ╢╙─≤∆╢⁹ 

⌂⅔⁸☻ꜝ☻♩ ╩ ≢ ↑╢ │⁸ ⌐ ⇔√╙─≤∆╢⁹ 

4.  

─ │⁸ ⌐╟╢⁹ 

5.  

╩ ℮ ⁸ │⁸ ≢ ∆ ≢⁸ ⇔√

⅜≢⅝╢╙─≤∆╢⁹ 

6. ⁸ ⁸  

─ ⁸ ⁸ ⌐≈™≡│⁸JIS⁸JEC⁸JEM⌐ ⇔√╙─≤∆

╢⁹ 

7.  

│⁸ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⱬכ☻ ┘Ⱳꜟ♩1   ♩♇♫ה  

(2)      1  

(3)       1  

(4) ☻Ɑכ☻ⱥ1     ♃כ  

8.  

│⁸ ( ⁸ )─ ↔≤⌐ ⌐ ∆ ─℮∟

⌐ ⇔√ ╩ ≤⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

Ⱪꜝ◦      1 ה  

 

 

 6   

6- 6- 1 ◒ꜝ♇♅ 

1. ◒ꜝ♇♅─  

(1)  ◒ꜝ♇♅│⁸ ⌐ ⅎ ┘ ⅜ ≢⁸ ─ ⅜ ⌐≢⅝

╢╙─≤∆╢⁹ 

(2)  ◒ꜝ♇♅─ ⌐│⁸ ╩ ↑╢╙─≤⇔⁸ ≤─ │⁸ ⌂

╩ ↑≡ ℮╙─≤∆╢⁹ 

(3)  ◒ꜝ♇♅│⁸◒♇◦ꜛfi☻♃כ♩⅜ ≢⁸ ⅜ ⇔≡╙ ⌐

─♪כ꜡כⱣכ○⁸≢─╙™⌂⇔ │⁸☻ꜞ♇ⱪ⇔ ╩ ∆╢ ≤∆╢⁹ 

(4)  ◒ꜝ♇♅│⁸ ─ ⌐╟╡ ⌐ ┘ ↕╣╢╙─≤

∆╢⁹ 
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╕√⁸ ⌐ ⌐≡⁸ ꜠Ᵽכ╩ ∆╢↓≤⌐╟╡⁸ ╩

≢⅝╢ ⌐∆╢╙─≤∆╢⁹ 

(5)  ◒ꜝ♇♅─ ꜠Ᵽכ⅜ ⌐╟╡ ⌐ ∆╢↓≤─⌂™╟℮⌐∆╢≤

≤╙⌐⁸꜡♇◒ ╩ ⇔√╙─≤⇔⁸ │ 100N ≤∆╢⁹ 

╕√⁸ ⌂ ⌐│ ◌Ᵽכ╩ ↑╢╙─≤∆╢⁹ 

2.  

│⁸ ◒ꜝ♇♅ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)       1  

(2)      1  

(3)       1  

 

6- 6- 2 ◒ꜝ♇♅ 

1. ◒ꜝ♇♅─  

 ◒ꜝ♇♅─ │⁸ ⌐╟╢⁹ 

2. ◒ꜝ♇♅─  

(1) ◒ꜝ♇♅│⁸ ⌐ ⅎ⁸ ⁸ ┘ ─ ⌂ ≤⇔⁸

─ ⅜ ⌐≢⅝╢╙─≤∆╢⁹ 

(2) ◒ꜝ♇♅│⁸ ⌐⅔™≡╙ ⅜ ⌂ ≤∆╢⁹ 

 

6- 6- 3  

1. ─  

(1) │⁸ ⌐ ⅎ╢╙─≢ ⁸ ┘ ─ ⌂ ≤∆

╢⁹ 

(2) │⁸ ≤ ─ꜝfi♫╩⅔ ™ ⅛™ ╦∑⁸ ⌐

─ ╩ ∆╢↓≤⌐╟∫≡⁸ ─ ╩ ─ ◄Ⱡꜟ◑כ⌐

⇔≡ ⌐ ∆╢ ─╙─≤∆╢⁹ 

(3) │⁸ ─ ╩ ⱳfiⱪ─ ⅎ⌐╟∫≡ ה

≢⅝╢ ≢⁸◒ꜝ♇♅ ╩ ⌡ ⅎ√╙─≤∆╢⁹ 

(4) │⁸ ─ ╩ ⅎ╢↓≤⌐╟∫≡

─ ╩ ─╕╕≢ ─ ╩ ⅎ╢↓≤⅜≢⅝╢╙─≤∆╢⁹ 

(5) │⁸◌Ᵽכ⌐╟╡ ↕╣≡™╢ ≤⇔⁸◌Ᵽכ│ ≤ ╩ ∆╢╙

─≤∆╢⁹ 

(6) │⁸◌Ᵽכ ∑ ⁸ ⁸ ⅛╠─ ╣⅜⌂ↄ⁸↔╖─

╩ ← ≤∆╢⁹ 

2.  

─ │ ≤⇔⁸ │ ≤∆╢⁹ 
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⌂⅔⁸ ⅜ ⌂ │ ⌐ ⅎ╢ ─ ™╙─≤⇔⁸ ⌂

│ꜚ♬♇♩⌐╕≤╘ ∆╢╙─≤∆╢⁹ 

3.  

│⁸ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)       1  

(2)      1  

(3) ►▬fi◓ⱳfiⱪ     1  

(4)      1  

(5) ⱳfiⱪ     1  

(6) ⱳfiⱪ     1  

(7) ( )      1  

(8)      1  

 

 

 7   

6- 7- 1  

1. ─  

─ │⁸ ⌐╟╢⁹ 

2. ─  

(1) │⁸ ─ ╩ ⱳfiⱪ⌐ ⌐ ∆╢≤≤╙⌐⁸ ⱳfiⱪ─

⌐ ∆╢╙─≤∆╢⁹ 

(2) │⁸ ⌐ ⅎ⁸ ה ┘ ─ ⌂ ≤∆╢⁹ 

⌂⅔⁸ │ ⌐╟╢╙─≤∆╢⁹ 

3. ─  

│⁸ ≢ ↕╣√ ⌐ ⅎ╢╙─≢⁸ │ ⌂ ╩ ™⁸

⌂ ╡⁸Ᵽ♇◒ꜝ♇◦╩ ∆╢╙─≤∆╢⁹ 

 ◓fi◦כ◔.4

fi◓│⁸◦כ◔ ╡╩ ⌡√ ≤⇔⁸ ╩ ™≡│ ─ ⌂

╩ ↑⁸ ⌐≈™≡│⁸ ─№╢╙─≤∆╢⁹ 

⌂⅔⁸ │ ≤⇔⁸ ⌂ │⁸ ╩ꜚ♬♇♩≤⇔≡╕≤

╘ ∆╢╙─≤⇔⁸↓╣ ─ ─ │ ⌐╟╢╙─≤∆╢⁹ 

 

6- 7- 2  

1. ─  

(1) ─ │⁸ ⅜ ⌐⌂™√╘⁸ ꜠▬▪►♩ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 
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(2) ☻ꜝ☻♩ ╩ ≢ ↑╢ │⁸ ⌐ ⇔√ ╩ ∆╢╙─≤⇔⁸

⌐ ⅎ╢ ┘ ≤∆╢⁹ 

2.  

│⁸ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⱳfiⱪ( ⌂ )    1  

(2) ⱳfiⱪ( ⌂ )    1  

(3) ( ⌂ )     1  

(4) ☻♩꜠-♫( ⌂ )     1  

(5) ( ⌂ )     1  

(6)      1  

(7) ( ⌂ )      1  

(8) ►▬fi◓ⱳfiⱪ     1  

(9)      1  

(10)  ☻ꜝ☻♩      1  

(11)  ( )      1  

 

6- 7- 3  

1. ─  

☻ꜝ☻♩ ╩ ≢ ↑╢ │⁸ ⌐ ⇔√ ╩ ∆╢╙─≤⇔⁸

⌐ ⅎ╢ ┘ ≤∆╢⁹ 

2.  

│⁸ 1 ⌐ ⇔≡ ─╙─╩ ≤⇔⁸ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⱳfiⱪ     1  

(2) ⱳfiⱪ     1  

(3) ( ⌂ )     1  

1      ♫כ꜠♩☻ (4)  

(5)      1  

(6)      1  

(7)       1  

(8) ►▬fi◓ⱳfiⱪ     1  

(9)      1  

(10)  ☻ꜝ☻♩      1  

(11)        1  
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6- 7- 4  

1. ─  

☻ꜝ☻♩ ╩ ≢ ↑╢ │⁸ ⌐ ⇔√ ╩ ∆╢╙─≤⇔⁸

⌐ ⅎ╢ ┘ ≤∆╢⁹ 

2.  

│⁸ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⱳfiⱪ     1  

(2) ⱳfiⱪ     1  

(3)      1  

(4)      1  

(5)       1  

(6) ►▬fi◓ⱳfiⱪ     1  

(7) ☻ꜝ☻♩ (ⱳfiⱪ☻ꜝ☻♩╩ ∆╢ )  1  

(8)      1  

(9) ( )      1  

(10)        1  

 

6- 7- 5 ( )  

1. ( )─  

☻ꜝ☻♩ ╩ ≢ ↑╢ │⁸ ⌐ ⇔√ ╩ ∆╢╙─≤⇔⁸

⌐ ⅎ╢ ┘ ≤∆╢⁹ 

2.  

│⁸ ( )1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤

∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⱳfiⱪ     1  

(2) ⱳfiⱪ     1  

(3)      1  

(4)      1  

(5)       1  

(6) ►▬fi◓ⱳfiⱪ     1  

(7) ☻ꜝ☻♩ (ⱳfiⱪ☻ꜝ☻♩╩ ∆╢ )  1  

(8)      1  

(9) ( )      1  

(10)  ( ⌂ )     1  

( 11)  ☻◒▬ ( ─ )     1  
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6- 7- 6 ( ◒ꜝ♇♅ )  

1. ( ◒ꜝ♇♅ )─  

☻ꜝ☻♩ ╩ ≢ ↑╢ │⁸ ╩ ∆╢ ╩ ∆╢╙─≤⇔⁸

⌐ ⅎ╢ ┘ ≤∆╢⁹ 

2. ◒ꜝ♇♅ 

◒ꜝ♇♅│⁸ ≤⇔⁸ ⌐╟╡◒ꜝ♇♅─ ⅜ ⌂╒⅛⁸

⌐⅔™≡╙ ─ ⅜ ⌂╙─≤⇔⁸ Ⱳꜟ♩⁸Ⱨfi ⌐╟╢ ⌂ ⅜

⌂╙─≤∆╢⁹ 

3.  

│⁸ ( ◒ꜝ♇♅ )1 ⌐ ⇔≡ ─╙─╩ ≤⇔⁸

∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⱳfiⱪ     1  

(2) ⱳfiⱪ     1  

(3)      1  

(4)      1  

(5)       1  

(6) ►▫fi◓ⱳfiⱪ     1  

(7) ☻ꜝ☻♩ (ⱳfiⱪ☻ꜝ☻♩╩ ∆╢ )  1  

(8)      1  

(9) ( )      1  

(10)  ( ⌂ )     1  

 

 

 8   

6- 8- 1  

1. ─  

(1) │⁸ ┘ ⌐ ⇔√╙─≢ ⁸ ⅜ ⌂ↄ⁸

⌐ ⅎ╢╙─≤∆╢⁹ 

(2) │⁸ ┘ ╩ ⇔≡⁸ ⅛╠ ⌂ ╩ ⇔≡

╩ ™ ≢⅝╢ ≤⇔⁸ │⁸ ┘ ╩ ⇔ ╛∆

™ ⌐ ↑╢╙─≤∆╢⁹ 

(3) ─ ≢ ╩ ∆╢ │⁸ Ⱳꜟ♩⌐╝╢╖ ╘╩ ∆╙─

≤∆╢⁹ 

2.  

⌐№╢ⱨ▫ꜟ♃⁸◒כꜝ ⌐≈™≡│⁸ ─ ≤ ╩ ⇔⁸ⱣꜟⱩ

⌐≈™≡│⁸₈ ₉ │₈ ₉ ─ ╩ ⇔⁸ⱣꜟⱩ ╩ ∆╢⁹ 
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3.  

( ⁸ ⁸ ⁸ ⁸ )⌐│⁸ ₁⌐ ╩

↑╢╙─≤∆╢⁹ 

4.  

─ ⱳfiⱪ ┘ ─ ⌐ ⌐ ↕╣╢ ⌐≈™≡

│⁸ ╩ ⇔⁸ ⌐╟╡ ╩ ↑╢⅛Ᵽ♇◒▪♇ⱪ ╩ ⇔√ ≤

∆╢⁹ 

 

6- 8- 2 ( )  

1. ( ) ─  

( ) │⁸ ⌐ ╣√╙─≤⇔⁸ ⱳfiⱪ╩ ≢ ⌂

≤∆╢⁹ 

╕√⁸ │ ™↓≤⅜ ╕⇔ↄ⁸ ⱳfiⱪ ┘ ─ ┘ ⅜

5 ≤⌂╢ ≤∆╢⁹√∞⇔⁸ ⁸ ⅜ ™ ┘ 2,000mm ─ⱳ

fiⱪ ≢ ⅜ ™ │⁸ ╩ ⇔ ┘ │ 10 ≤∆╢⁹ 

2. ⱳfiⱪ 

(1) ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

(2) │⁸ ⱳfiⱪ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ⱬ1      ☻כ  

ᵒ (Ⱳכꜟ♃♇ⱪ ┘ )   1  

ᵓ ┘◖♇◒     1  

ᵔ (ⱳfiⱪ ╡)      1  

ᵕ Ⱳꜟ♩1     ♩♇♫ה  

ᵖ ┘ ◌Ᵽ1    כ  

3.  

─ │⁸ ⌐╟╢⁹ 

 

6- 8- 3  

1.  

│⁸ ┼ ⌂ ╩ ∆╢╙─≢⁸ ⁸ ⁸

≢ ↕╣╢╙─≤∆╢⁹ 

2.ⱳfiⱪ  

(1)  ⱳfiⱪ 

ᵑ ⱳfiⱪ│⁸ ┘ ╩ ⇔ ╢ ≤ ╩ ∆╢╙─≤∆

╢⁹ 

ᵒ ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 
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(2) ⱳfiⱪ 

ᵑ ⱳfiⱪ│⁸ ⱳfiⱪ─ ┘ ⅜◗ⱶ ─ ⌐

≤⇔≡ ↑╢ⱳfiⱪ≤∆╢⁹ 

ᵒ ⱳfiⱪ│⁸ ⱳfiⱪ ╩ ⇔ ╢ ≤ ╩ ∆╢╙─≤∆╢⁹ 

ᵓ ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

(3)  ⱳfiⱪ 

ᵑ ⱳfiⱪ│⁸ ⌐ ⱳfiⱪ─ ┼─ ⌐ ∆╢ⱳfiⱪ≤∆╢⁹ 

ᵒ ⱳfiⱪ─ │⁸ ⁸ ─ ─╒⅛⌐⁸ ≢

Ⱬ♇♪ 10 ╩ ╗╙─≤∆╢⁹ 

ᵓ ⱳfiⱪ│⁸ ⱳfiⱪ─ ╩ ⇔ ╢ ≤ ╩ ∆╢╙─≤∆╢⁹ 

ᵔ ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

(4) ⱳfiⱪ 

ᵑ ⱳfiⱪ│ ⌐ ⌂ ─ ⌐⅔™≡ ∆╢ⱳfiⱪ≤∆╢⁹ 

ᵒ ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

(5) ⱳfiⱪ 

ᵑ ⱳfiⱪ│⁸♦▫כ♀ꜟ ─ ⌐ (כfi◓♃꞉ꜞכ◒) ╩

⇔√ ⁸ ─ ⌐ ┼ ∫√ ╩ ┼ ∆╢√╘⌐ ∆╢ⱳ

fiⱪ≤∆╢⁹ 

ᵒ ⱳfiⱪ│⁸ ⌂ ╩ ⌐ ⇔ ╢ ≤ ╩ ∆╢╙─≤∆

╢⁹ 

ᵓ ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

(6) ⱳfiⱪ 

ᵑ ⱳfiⱪ│⁸ ⌂≥─ ⌐ ∆╢√╘─ⱳfiⱪ≤∆╢⁹ 

ᵒ ⱳfiⱪ│⁸ ⌐ ⇔≡⁸ ⇔ ╢ ≤ ╩ ∆╢╙─≤∆╢⁹ 

ᵓ ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

(7) ⱳfiⱪ 

ᵑ ⱳfiⱪ│⁸ ⱳfiⱪ─ ⁸ ꜟ♀כ▫♦┘ ─ ─

⌐ ∆╢ⱳfiⱪ≤∆╢⁹ 

ᵒ ⱳfiⱪ│⁸ ⁸ ─ ⁸ ⁸ ─ ⅛╠ ↕╣

╢ ≤ ╩ ∆╢╙─≤∆╢⁹ 

ᵓ ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

(8) ⱳfiⱪ 

ᵑ ⱳfiⱪ│⁸ⱳfiⱪ ≢ ⅜ ⌂ ⌐ ∆╢ⱳfiⱪ≤∆

╢⁹ 

ᵒ ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

3.  

(1)   

ᵑ │⁸ ┘ ⌐ ╩ ≤∆╢ ⁸∕╣╩ ה

∆╢ ≤∆╢⁹ 
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ᵒ │⁸ ─ ⁸ ⁸ ┘ ╩ ⇔⁸ ⱳfiⱪ─

⌐ ⌐ ⅜ ≢⅝╢╙─≤∆╢⁹ 

(2) הꜝכ◒   ꜝכ◒

ᵑ ◒כꜝ ┘ ⁸│ꜝכ◒ ╩ ⌐ ⇔⁸ ⁸↔╖ ╡ ⌐

⇔ ⌂ ≤∆╢╙─≤∆╢⁹ 

ᵒ ◒כꜝ ┘ ꜝכ◒ ⌐№√∫≡│ ☻Ɑכ☻ ┘ ⌐≈™≡

╩ ℮╙─≤∆╢⁹ 

ᵓ ◒כꜝ ┘ ─ꜝכ◒ │⁸ ⌐╟╢⁹ 

(3)  כfi◓♃꞉ꜞכ◒ 

ᵑ ◒כꜞfi◓♃꞉⁸│כ ─ ╩כfi◓♃꞉ꜞכ◒⌐ ⇔≡

─ ╩ ℮ ≤∆╢⁹ 

ᵒ ◒כꜞfi◓♃꞉⁸│⌐כ ≤ ╩ ≤⇔⁸ ⌐≡ ╩ ≢⅝

╢ ≤∆╢↓≤⁹ 

ᵓ ◒כꜞfi◓♃꞉כ─ │⁸ ⌐╟╢⁹ 

(4)  ♃כ◄☺ꜝ 

ᵑ ꜝ☺◄⁸│♃כ ─ ⌐ ─ ╩ ⇔⁸ ─ ╩ ─

⌐ ↕∑⁸ ─ ╩ ∫≡ⱨ□fi╩ ⇔ ─ ╩ ∆╢

≤∆╢⁹ 

ᵒ ꜝ☺◄כ♃─ │⁸ ⌐╟╢⁹ 

4.  

(1)  

ᵑ │⁸ ╩Ⱳכꜟ♃♇ⱪⱣꜟⱩ⁸ ⌐╟╡ ⇔⁸ ≢

№╢™│ ≢⅝╢ ≤∆╢⁹ 

ᵒ │⁸ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

ⱪⱣꜟⱩ    1♇♃ꜟכⱲ ה  

1      ה  

⁸ ה ( ─ )    1  

1       ה  

fiⱣꜟⱩ     1꜠♪ ה  

כ꜡ⱨכⱣכ○ ה      1  

ⱨꜝfi☺     1 ה  

1    ♩♇♫ה♩ꜟⱲ ה  

(2)  ♃fi◒ 

♃fi◒│⁸ ⌂ ≤ ╩ ∆╢≤≤╙⌐⁸ ─⌂™╙─≢⁸ ⅝⅜

≢⅝╢ ≤∆╢⁹ 

⌂⅔⁸▪◒ꜞꜟ ─ ╩ ↑╢╙─≤∆╢⁹ 
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(3)   

│⁸ ⌂ ≤ ╩ ∆╢≤≤╙⌐⁸ ⅜⌂™╙─≢⁸ ⅝⅜≢

⅝╢ ≤∆╢⁹ 

⌂⅔⁸▪◒ꜞꜟ ─ ╩ ↑╢╙─≤∆╢⁹ 

5.  

(1)  

⌂≥⌐ ╩ ∆╢ ⁸ ─ ⌐╟╡ ⱳfiⱪ─ כ○⌐

♫כ꜠♩☻♩ ─ ╩ ∆╙─≤∆╢⁹ 

(2)  ♫כ꜠♩☻♩כ○ 

╩Ⱶ◗⁸│♫כ꜠♩☻♩כ○ ∆╢ ⌐ ™╢╙─≢ ≢⅝╢ ≤⇔⁸

Ᵽ▬Ɽ☻ ┘ⱣꜟⱩ╩ ↑╢╙─≤∆╢⁹ 

(3) ◘▬◒꜡fi☿Ɽ꜠כ♃ 

◘▬◒꜡fi☿Ɽ꜠⁸│♃כ ╩ ∆╢ ⌐ ™╢╙─≢⁸ ⌐≈™≡│⁸

⌐╟╢⁹ 

(4)  

│⁸ ─ ⅜ ↄ⁸⇔⅛╙ ─ ╩ ≤∆╢ ⌐

™╢╙─≢⁸ ⌐≈™≡│⁸ ⌐╟╢⁹ 

 

6- 8- 4  

1.  

│⁸ ⱳfiⱪ⁸ ⁸ ≢ ∆╢╙─≤∆╢⁹ 

(1)  │⁸ ( ⁸ ⁸ )╩ ⇔≡

∆╢╙─≤∆╢⁹ 

(2)  ─ ┘ │⁸ ⌐╟╢⁹ 

2.  

(1) ♃fi◒│⁸ ↕ 3.2 ─ ≢ ⌐ ∆╢╙─≤⇔⁸ ♃fi◒╩ ↄ♃

fi◒⌐№∫≡│⁸0.07MPa─ ≢⁸ ♃fi◒⌐№∫≡│ ─ 1.5 ─

≢⁸∕╣∙╣ 10 ℮ ⌐⅔™≡⁸ ╣⁸ ─⌂™╙─≤∆╢⁹ 

(2) ♃fi◒─ │⁸ ( )⌐╟╡ ⌂ ╩ ℮╙─≤∆╢⁹ 

(3) ♃fi◒( ♃fi◒ )⌐ ╩ ↑╢╙─≤⇔⁸ ─ │ 30mm

≤∆╢⁹ │ ⌐№∫≡ 4 ─ ↕≤⇔⁸⅛≈ ─ ⁸ ─

⅛╠ 1 ⇔ ╟╡ ⌐ 45 → ─ ╩ ⅞⁸ ⌐╟╢

╩ ↑╢╙─≤∆╢⁹ 

(4) ♃fi◒─ │⁸♃fi◒ ─ 5 10%≤∆╢╙─≤∆╢⁹ 

(5) │⁸ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ       1  

ᵒ       1  
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ᵓ       1  

ᵔ       1  

ᵕ       1  

ᵖ       1  

ᵗ       1  

ᵘ ┘      1  

ᵙ ⅎ™      1  

ᵚ       1  

ᵛ ♃fi◒Ᵽfi♪⁸▪fi◌כⱲꜟ♩    1  

ᵜ ┘      1  

ᵝ      ( │ ⌐╟╢)  

3.  

(1) ♃fi◒│⁸ ↕ 3.2 ─ ≢ ⌐ ∆╢╙─≤⇔⁸ ♃fi◒─ │⁸

─ 1.5 ─ ≢ 10 ℮ ⌐⅔™≡⁸ ♃fi◒╩ ↄ♃fi

◒⌐№∫≡│⁸ ⌐⅔™≡⁸ ╣⁸ ─⌂™╙─≤∆╢⁹ 

(2) ♃fi◒─ ⌐↕┘ ╘─√╘─ ╩ ℮╙─≤∆╢⁹ 

(3) ♃fi◒( ♃fi◒ )⌐ ╩ ↑╢╙─≤⇔⁸ ─ │ 30mm

≤∆╢⁹ │ ⌐№∫≡ 4 ─ ↕≤⇔⁸⅛≈ ─ ⁸ ─

⅛╠ 1 ⇔ ╟╡ ⌐ 45 → ─ ╩ ⅞⁸ ⌐╟╢

╩ ↑╢╙─≤∆╢⁹ 

(4)  ♃fi◒⌐ ─ ⅜ ⌐≢⅝╢ ╩ ↑╢╙─≤∆╢⁹ 

(5)  ⌐ ╛ ⌐╟╡♃fi◒≤─ ⌐ ╩ ⅎ⌂™╟℮ ≤℮

╩ ↑╢╙─≤∆╢⁹ 

⌂⅔⁸♃fi◒─ │ │ ≤∆╢⁹ 

(6) ♃fi◒│⁸₈ ─ ⌐ ∆╢ ₉⌐ ╘╠╣√ ⁸ ╩ ∆

╢╙─≤∆╢⁹ 

(7) │⁸ ◖fi◒ꜞכ♩ ≢⁸ ♃fi◒ ─ 110% ─ ╩╙∫√╙─

≤⇔⁸ ─ ↕╩ 0.5m ≤∆╢⁹ 

(8) ─ 10 ─ ╩ ℮♃fi◒⌐≈™≡│⁸ ╩ ↑╢╙─≤

∆╢⁹ 

√∞⇔⁸ ─ ⌐╟∫≡ ─⌂™ ⌐⅔™≡│⁸↓─ ╡≢│⌂™⁹ 

(9) │⁸ 1 ⌐ ⇔≡ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ       1  

ᵒ       1  

ᵓ       1  

ᵔ       1  

ᵕ       1  
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ᵖ ( ⌂ )      1  

ᵗ Ⱳꜟ♩1     ♩♇♫ה  

ᵘ ⱴfiⱱ1      ꜟכ  

ᵙ ┘      1  

ᵚ      ( │ ⌐╟╢)  

4.  

(1) ♃fi◒│⁸ ↕ 3.2 ─ ≢ ⌐ ∆╢╙─≤⇔⁸ ♃fi◒─ │⁸

─ 1.5 ─ ≢ 10 ℮ ⌐⅔™≡⁸ ♃fi◒╩ ↄ♃fi

◒⌐№∫≡│⁸ ⌐⅔™≡⁸ ╣⁸ ─⌂™╙─≤∆╢⁹ 

(2)  ♃fi◒─ ⌐↕┘ ╘─√╘─ ╩ ℮╙─≤∆╢⁹ 

(3) ♃fi◒( ♃fi◒ )⌐ ╩ ↑╢╙─≤⇔⁸ ─ │ 30mm

≤∆╢⁹ │ ⌐№∫≡ 4m ─ ↕≤⇔⁸⅛≈ ─ ⁸ ─

⅛╠ 1m ⇔⁸ ╟╡ ⌐ 45 → ─ ╩ ⅞⁸ ⌐╟╢

╩ ↑╢╙─≤∆╢⁹ 

(4) ♃fi◒⌐ ─ ⅜ ⌐≢⅝╢ ╩ ↑╢╙─≤∆╢⁹ 

(5)  ⱱכ☻ │ ≤ ⌂ ⁸ │ ╩ ∆╢ ╩ ⌐ ↑╢╙─

≤∆╢⁹ 

⌂⅔⁸♃fi◒─ │ ≤∆╢⁹ 

(6) ♃fi◒─ ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

(7) │ ∕─ ≤⇔⁸ ╛ ⌐╟╡♃fi◒≤─ ⌐ ╩

ⅎ⌂™╟℮ ≤℮ ╩ ↑╢╙─≤∆╢⁹ 

(8) ♃fi◒│⁸₈ ─ ⌐ ∆╢ ₉⌐ ╘╠╣√ ⁸ ╩ ∆

╢╙─≤∆╢⁹ 

(9) ∆╢ ⌐≈™≡│⁸ ─ ⌐ ↑╠╣√♃fi◒ ≢№╢↓≤⁹

√∞⇔⁸ ⅜ 40ϴ ─ ( ה )⌂≥─ │ ─╙─≢╙╟

™╙─≤∆╢⁹ 

(10)  ♃fi◒≤ ≤─ ┘ 2 ─♃fi◒╩ ∆╢ ─♃fi◒ │ 0.5m

─ ╩ ≈↓≤≤∆╢⁹ 

(11)  ♃fi◒─ │ 20KL ( ה ⌂≥─ )≢№╢↓≤⁹ 

╕√⁸ ─ ⌐♃fi◒╩ 2 ∆╢ │⁸∕─ ⅜ ⌐ 20KL

≢№╢↓≤⁹ 

(12)  ─ ⌐≈™≡│⁸ ⌐╟╢⁹ 

5. ⱳfiⱪ 

(1) ─ │⁸ⱷ◌♬◌ꜟ◦כꜟ ≤∆╢⁹ 

(2)  ⱳfiⱪ─ ≤⇔≡ ►▬fi◓ⱳfiⱪ╩ ⌐ 1 ↑╢╙─≤∆╢⁹ 

(3)  ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

6.  

(1) ⌐│⁸ ⅝ ⁸♪꜠fi ⅝ ⁸ ╡ ⁸ ⁸○

כ꜡ⱨכⱣכ ┘ ╡ ╩ ↑╢╙─≤∆╢⁹ 
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(2) │⁸ ⁸ ⌐╟╢ ⁸ ─⌂™╟℮⁸ ─ ┘

≤─ ⌐ ≤℮ ╩ ∆╢⁹ 

(3) ─ │ ⌂⇔≢ ╩ 3 ∆╢√╘⌐ ⌂ ≤

⇔⁸ ⅜ ⅝™ │ 2 ⌐ ⇔≡╙╟™╙─≤∆╢⅜⁸ ⌐ ─

╩ ⅝ ─ ≤⇔ ⱳfiⱪ⌐╟╡ ∆╢╙─≤∆

╢⁹ 

(4) ─ │⁸ ⌐╟╢⁹ 

 

6- 8- 5  

1.  

♃כ⸗ꜟ☿⁸│ (1) ♃כ⸗▪◄⁸ ⁸ ≢⁸

⌐ ∆ ⌐╟╢╙─≤∆╢⁹ 

(2)  │⁸ ≤⇔≡ ∆╢⅜⁸ ꜟ♀כ▫♦│ 1 ⌐

≈⅝ 1 ⁸ 1 ╩ ↑╢ꜚ♬♇♩ ∑≤∆╢⁹ 

(3)  │⁸ ≢ 3 ⌂╙─≤∆╢⁹ 

(4) │⁸ ⌐╟╢⁹ 

2.  

(1)  │ 1 ⌐ ⇔⁸1 ⌐ ⅛╠ ╕≢ ≢⅝╢

≤∆╢⁹ 

(2) │⁸ 1 ⌐ ⇔≡⁸ ─╙─╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ⁸ ╠⅛⌐ ⌂╙─⌐≈™≡│↓─ ╡≢│⌂™⁹ 

⌂⅔⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ⱬ1      ☻כ  

ᵒ       1  

ᵓ       1  

ᵔ      1  

ᵕ       1  

ᵖ │ ⱬꜟ♩ ┘ ◌Ᵽ1   כ  

ᵗ ( )      1  

ᵘ Ⱳꜟ♩1     ♩♇♫ה  

3.  

(1) 1 ─ │⁸ ≢ 3 ⌂╙─≤∆╢⁹ 

(2) ─ │⁸ ⌐╟╢⁹ 

 

6- 8- 6 ( )  

1.  

(1) ┘ ⌐ ╩ ∆╢ │⁸ ⌂ ╩ ∆╢

╩ ∆╢╙─≤∆╢⁹ 
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(2)  │⁸ ⱳfiⱪ⁸ ⱳfiⱪ⁸ ┘

╟╡ ∆╢⁹ 

2. ⱳfiⱪ 

(1)  ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

(2)  ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 

3. ┘  

┘ ─ │⁸ ⌐╟╢⁹ 

 

6- 8- 7  

1. ─ ה ה  

(1)  │⁸ ⌂ ⌐♪꜠fi ╩ ∆╢╙─≤∆╢⁹ 

(2)  ─ ╩ ↑╢ │⁸ ⁸ ≤℮ ⌐≈™≡

⌐ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ 40mm ─ ─ │⁸⌡∂ ╩ ↑ⱨꜝfi☺ │

╩ ™⁸Ɽ♇◐fi ꜟכ◦⌐┘ │⁸ ─╙─╩ ∆╢╙─≤∆╢⁹ 

(3) │⁸ ─ ╛ ⌐⅔™≡ ╛ ─ ─ ⅜ ⌂╟

℮⌐⁸ ⌐ ↑╩ ℮⁹╕√⁸ ─ ╩ ⌐≡ ∆╢⁹ 

(4) ⌐╟╢ ╩ ∆╢√╘⁸ ↕╣√ ─⌂™ ≤∆

╢⁹ 

2. ─  

─ │⁸ ⌐╟╢╙─≤⇔⁸ ⌐≈™≡│ ⌐╟╢╙─≤∆╢⁹ 

(1) ┘ │ ☻♥fi꜠☻ ≢⁸ ꜟכꜙ☺◔☻│ 20≤∆╢⁹ 

(2) │ (Cut)≤⇔⁸ │ 8mm≢ 1.0mm ⁸10mm⅛╠ 20mm≢ 1.2mm

≤∆╢⁹ 

⌂⅔⁸ 20mm ⌐≈™≡│⁸ ☻♥fi꜠☻ ꜟכꜙ☺◔☻ה 40≤∆

╢⁹ 

(3)  1MPa╩ ⅎ╢ ┘ ⌐│⁸

(STPG)╩ ∆╢╙─≤∆╢⁹ 

350mm 700mm─ ─ ⌐│⁸ 6mm─ ◒כ▪

(STPY)≤∆╢⁹ 

 

 

 9  ┘  

6- 9- 1  

 2  2 ⁸  3 ┘  4 ⌐╟╢⁹ 

 

6- 9- 2  

1.  

(1) ─ ─ │ ⌐╟╢╙─≤∆╢⁹ 
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─ ⅛╠─  

⅛╠ ╣√ ⅛╠─  

  ⅛╠ ╣√ ⅛╠─  

(2) ⱳfiⱪ⁸ ─ │⁸ ┘ ⌐╟╢╙─≤

∆╢⁹ 

╕√⁸ │⁸ ≤ ⌐ⱳfiⱪ ─ ╩ ≢⅝╢╟℮

⇔√╙─≤⇔⁸ ⌐⁸ ─ ⁸ ╩ ╡⁸ ╩ ⇔⁸

─ ™ ╩ ⇔√╙─≤⇔⁸∕─ │ ⌐╟╢╙─≤∆╢⁹ 

(3) │⁸ ╩ ≤⇔▬fi♃꜡♇◒╩ ℮╙─≤∆╢⁹ 

(4)  ⱳfiⱪ ─ │⁸ ─ ⁸ ─ ↕⁸ ─ ╩

≤∆╢√╘⌐⁸ │⁸ ≤∆╢⁹ 

(5)  ⱳfiⱪ ─ │⁸ ⌐ ↄ─ ╩ ≤⇔⌂™ ≤⇔⁸

≢─ ╙ ⌂╙─≤∆╢⁹ 

(6)  ⱳfiⱪ ─ │⁸ ⌐ ∆╢ ╩ ⅝ ≤⇔⁸

≢─ ╙ ⌂╙─≤∆╢⁹ 

(7)  │⁸ ╩ ∆╢ ⁸ │ ≢ ╩ ℮ ─CCTV

⁸ ⁸ ☿fi◘ ─ ╩ ⌐ ≢⅝╢ ⌐ ∆╢╙

─≤∆╢⁹╕√⁸ ⌐ ⇔ ⌐ ╩ ℮⌂≥─◦☻♥ⱶ ┘

ה ─ ╙ ∆╢╙─≤∆╢⁹ 

(8)  │⁸ ⌂ ╩ ℮ ⱳfiⱪ⁸ ⁸ ⱳfiⱪ

┘ ⱳfiⱪ │⁸ ☻▬♇♅╛ ☻▬♇♅ ⌐╟╡ ⅜ ⌂╙─≤

∆╢⁹ 

(9) ⌐ ⅜⌂™ ╡ ⱳfiⱪ ┘ │⁸ ⇔√ ⌐

│⁸ ┘ ╩ ╦⌂↑╣┌ ⇔⌂™ ╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ≢ ⅜ ↕╣≡™╢ │⁸ⱳfiⱪ ┘ ◦

☻♥ⱶ⌐ ⅜⌂™↓≤╩ ∆╢ ╩ ⇔⁸ ⌂ ╩ ≢⅝╢ ≤∆

╢╙─≤∆╢⁹ 

(10)  ┘ ╩ ℮ │⁸ ⁸ ≤≤╙⌐ ≢⅝

╢ ⌐ ∆╢╙─≤∆╢⁹ 

(11)  ₈ ⁸ ₉≤₈ ₉─ │ ─╖ ≤∆╢⁹ 

╕√⁸ ─₈ ₉≤₈ ₉─ ⁸ ∆╢ ─₈ ₉

≤₈ ₉─ ⅎ│ ─╖≢ ≤∆╢⁹ 

⌂⅔⁸ ⅛╠─ │ ⅜№╢ │ ⌐╟╢╙─≤∆╢⁹ 

2. ┘  

┘ ╩ ℮ ⱳfiⱪ ─ ⱳfiⱪ ┘

│⁸ ≢ ∆╢ │⁸ ∆╢ ⌐╟╡ ⇔⁸ ─ ╩

╢╙─≤∆╢⁹ 
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3.  

(1) ─ │⁸ ─ ⅜ ⇔ↄ ↕╣╢ ≢⁸⅛≈

™─ ⌂ ≤∆╢╙─≤∆╢⁹ 

(2) ─ │⁸JIS C 62271- 200⁸JEM 1265 ⌐╟╢╙─≤⇔⁸↓╣ ─

│ ≢ ∆╢╙─≤∆╢⁹ 

(3)  ╛ ⌐ ™╢☿fi◘ ─ │⁸ ⌐╟╢⁹ 

(4)  ─☿fi◘ │⁸AC100V │ AC200V⁸ ─☿fi◘ │⁸DC100V

│ DC24V≤∆╢⁹ 

(5) ┘ │⁸ ─ ╩ ↑╢╙─≤∆╢⁹ 

⌂⅔⁸ │⁸ ≢ ⅜ ⌂╙─≤∆╢⁹ 

4.  

ⱳfiⱪ ┘ │⁸ ╩ ∏╢╙─≤⇔⁸ ⌐ ⇔≡│⁸

⁸ⱬꜟ ┘ ╩⁸ ⌐ ⇔≡│⁸Ⱪ◙כ ┘ ╩

℮╙─≤⇔⁸ⱬꜟ │Ⱪ◙כ │ ─ ╩ ≢⅝╢╙─≤∆╢⁹ 

⌂⅔⁸ │⁸ ≢ ∆╢ │⁸ ∆╢ ⌐╟╡ ⇔⁸

─ ╩ ╢╙─≤∆╢⁹ 

 

6- 9- 3  

1.  

(1) │⁸ ─ ╩ ≈ ⌐╟╡ ⇔⁸ ⁸ ⁸

─ ⁸ ╩ ⇔ ╩ ∆╢╙─≢⁸ ⁸ ⌐≈™≡│⁸

⌐╟╢⁹ 

ᵑ  

ᵒ  

ᵓ  

ᵔ  

ᵕ  

ᵖ  

ᵗ  

(2) │⁸ ─ ⁸ ⁸ │ ⌐≈™≡⁸

⌂ ⌐≈™≡ ╩ ℮╙─≤∆╢⁹ 

2.  

(1) ─ │⁸ ≢ ∆╢ │ ⌐╟╢╙─≤∆╢⁹ 

ᵑ │⁸ ─ ╩ ⇔╛∆™╟℮⌐⁸ ─ ה ╛

┘◦☻♥ⱶ ⌂≥╩ ∆ ╩ ⇔√╙─≢⁸ │⁸ ⌐

╟╢╙─≤∆╢⁹ 

ᵒ ⁸ ⁸ ─ ⅎ ╩ ℮ │⁸ ≢ ∆╢ │⁸

╩ ∆╢√╘⌐₈ ₉≤₈ ₉─ 2 ≤⇔⁸ ⌐ ╦∑√

☻▬♇♅─ ⌂≥ ╩ ⇔√╙─≤∆╢⁹ 
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(2)  ─ │⁸ ≢ ∆╢ │ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ⱳfiⱪ─ │⁸ ─ ╩ ⇔⌂⅜╠ ⅜ ⅎ╢╟℮

⌐⁸ⱳfiⱪ 1 ↔≤⌐ ↕∑╢╙─≤⇔⁸ ⁸ ─ ⅜ ⌂

╙─≤∆╢⁹ 

ᵒ ─ ≢─ │⁸ ↔≤⌐ ↕∑╢╙─≤∆╢⁹ 

ᵓ ≢─ ⅜ ⇔⌂™ ≢╙⁸ ≢ ⅜ ⌂╙─≤∆

╢⁹ 

ᵔ ─ │⁸ ≢ ⇔√ ╩ ⅝⁸ │☻♃fi♪

≢⁸ │ ⁸ ⁸ │ⱦ☻ ╘ ↑ ≤∆╢⁹ 

(3)  ─  

ᵑ ⌐╟╢ ─ │⁸ ≤ ╩ ⇔√ ≤∆

╢╙─≤⇔⁸ ─ ⌐≈™≡│ ⌐╟╢╙─≤∆╢⁹ 

╕√⁸ ⌐ ∂≡ fiכꜞ◒☻ ─ ⅜ ≢ ↕╣

≡™╢ │⁸ ⇔╛∆™ ╩ ∆╢╙─≤∆╢⁹ 

ᵒ │⁸ ≤ ╩ ⇔√ ≤∆╢⁹ 

(4)   

ⱳfiⱪ≤ ⌐⅔↑╢ ⁸ ⁸ ─ ┘ │⁸

≢ ∆╢ ─ ⌐≈™≡│⁸ ∆╢ ⌐╟╡ ⇔⁸

─ ╩ ╢╙─≤∆╢⁹ 

3.  

◒♇꜡♃fi▬ה (1) ⁸ ─ ╩ ⇔⁸ ╩ ↑≡ ─

ה ה ה ─ ╩ ℮ ─ │⁸ ⌐ ∆

⌐ ≠⅝⁸ ⁸ ─ ⁸ ה ─ ⁸

─ ה ─ ⅜ⱳfiⱪ ─ ─ ⌐ ⇔⌂™╙─≤∆╢⁹ 

(2)  │⁸ ≢ ⁸ ─ ≤ ⇔√◦☻♥ⱶ

─√╘⌐⁸PLC ⌐╟╡ ╩ ∆╢↓≤╩ ⇔√ │⁸∕╣∙╣─

↔≤⌐ ⇔√ ⌐ ⇔⁸ ─ ⌐ ⅜ ⇔⌂™╟℮⌐

∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ┘ │⁸Ᵽ♇◒▪♇ⱪ╩ ⇔Ɫכ꜠ꜞ♪כ⌐

╟╢ ≤∆╢╙─≤∆╢⁹ 

4.  

(1)  │⁸ ⁸ ⁸ ה ╩ ℮↓≤⌐╟∫

≡⁸ ⌂ ─ ⁸ ─ ╛⅛⌂ ⁸ ⌂ ╩ ╢↓≤╩

⌐∆╢√╘⌐ ↕╣╢╙─≢№╡⁸ ⌂ │ ⌐╟╢╙─≤∆╢⁹ 

(2) ⌐ ╢ ─ │⁸ ⌐╟╢╙─≤⇔⁸∕╣∙╣─ │

⌐╟╢╙─≤∆╢⁹ 

ᵑ ♦כ♃ ◒♇▫ⱨꜝ◓ה  

ᵒ ♦▫☻ⱪ꜠▬  

ᵓ  
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ᵔ  

ᵕ  

ᵖ  

ᵗ ▬fi♃ⱨ▼כ☻  

5.  

(1) ⌐ ╢ ⌐≈™≡│⁸ ⌐ ⇔√ ╩ ⅝ ⌐╟╢╙─

≤∆╢⁹ 

ᵑ ⅜ ┘ ─ ─ ⌐│⁸ (ⱳfiⱪ )╩

∆╢╙─≤∆╢⁹ 

ᵒ │⁸ ⅜ ≢ ╙ ↕™ │⁸ ≤⇔

⅜ ↄ⌂╢ │⁸◖fi♩꜡כꜟ☿fi♃ ╩ ∆╢╙─≤∆╢⁹ 

ᵓ ⌐ ∆╢ ⁸ │⁸ ⱳfiⱪ №╢™│

↔≤⌐ ⇔≡ ∆╢╙─≤∆╢⁹ 

(2) ─ │⁸ ≢ ─⌂™ │ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ─ │⁸  ⁹╢∆≥(כ꜠ꜞꜟⱴכ◘)

⌂⅔⁸ ⱳfiⱪ♃כ⸗ ─ ⅜ ↄ⁸ ─ ↕™ ⌐│⁸2E

│ 3Eꜞ꜠כ╩ ∆╢⁹ 

ᵒ ─ │⁸ │ 2E⁸3E ╩ ∆╢⁹ 

ᵓ │⁸ ─ ≢ ∑∏⁸ ─ 120% 130% ≢

⌐ ∆╢╙─╩ ∆╢╙─≤∆╢⁹ 

(3) ─√╘⌐ (▬fiⱣכ♃ )╩ ℮ │⁸ ⌂

╩ ℮╙─≤∆╢⁹ 

╕√⁸ │⁸ ⌐╙ ╩ ╓∆─≢ ⌐ ∂√ ╩ ∆╙

─≤∆╢⁹ 

(4)  │⁸ ─ ⌐ ╩ 90% ⌐⌂╢╟℮⌐⁸ ◖fi♦fi◘╩

∆╢╙─≤∆╢⁹ 

(5) │⁸ ─ ≤⇔∕─ │ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ⅛↔ │⁸ ỏ ⁸ꜞ ▪◒♩ꜟ ⁸◖fi♪ꜟⱨ□( ╗) ≤⇔⁸

▬fiⱣכ♃ ╩ ℮ │⁸▬fiⱣכ♃ ≤∆╢⁹ 

⌂⅔⁸ ─ꜞ▪◒♩ꜟ╛ │⁸ ⌐ ∆╢╙─≤∆╢⁹ 

ᵒ │ ≤⇔⁸ │ ≤∆╢⁹ 

6.  

(1)  ⌐≈™≡ ⌐ ∆╢ │⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

ᵑ ⱳfiⱪ ≢│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ─ ⅜≢⅝╢╙─≤∆╢⁹ 

ᵒ ⱳfiⱪ │⁸ ה ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ─ ⅜≢⅝╢╙─≤∆╢⁹ 
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(2) │⁸ ─ ⌐≈™≡ ⁸ ─ ┘ ⌐

∆╢╙─≤⇔⁸ ─ ⁸ ╩ ⇔√ ה ╩ ∆╢╙─≤⇔⁸

─ ╩ ╢╙─≤∆╢⁹ 

⌂⅔⁸ ≢ ⌐ ─ ─ ⁸ ⌐ ╣√ ⱨ□▬Ᵽכ◔

─ꜟⱩכ ⌐≈™≡ ⅜№╢ │⁸ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

ᵑ │⁸ ┘ ⌐ ∆ ╩ ⅝⁸  4 ⌐╟╢⁹ 

⁸│ ה ╩ ⌐♦☺♃ꜟ ≢⅝╢ ─╙─≤∆╢⁹ 

─ ה ╩ ⇔≡ ↑╢ │⁸ ⌐ ╖ ╗╙─≤⇔⁸

≢ │⁸ │▪ꜟ◌ꜞ ≤⇔⁸ │⁸ ⌐╟╢╙─≤

∆╢⁹ 

⌐ ה ╩ ↑╢ │⁸ ─ ∂⌐ↄ™ ─ ™

╙─╩ ∆╢⁹ 

─ ה │⁸ ─ ⁸ │ │ⱦ☻ ╘

≤⇔⁸ ──∙⅝ ╩ ⌐ ↑√╙─≤∆╢⁹ 

ᵒ ⌐≈™≡│⁸ ⌐ ∆╢ ╩ ⅝⁸  4  7 4- 7- 8⌐╟

╢⁹ 

7.  

(1) │⁸ ⌐ ∆╢ ⌐≈™≡⁸ ╩ ─ ⁸

╩ ⇔⁸ ─ ╩ ╢╙─≤∆╢⁹ 

(2)  │⁸ ≢ ∆╢ │⁸CCTV╩ ™⁸ ה ⌐

∂≡Ɫ►☺fi◓ ╛ ⱶכ☼ה ─ ─ ╛ ⁸ ⌐╟╢ ┼

─ ה ┼─ ⌐≈™≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(3)  │⁸ ⌐╟╢⁹ 

⌂⅔⁸ ≢ ∆╢ │⁸ ⱨ□▬ⱣכⱠ♇♩꞉⁹╢∆≥◒כ 

8.  

(1)  ⁸ ╩ ⌐ ╩ ℮↓≤╩ ≤∆╢⁹ 

(2)  │⁸ ≤ ─ ≤ ╩ ⌐ ⌐ ∆╢

≤⇔⁸ ─ ╩ ┼ ∆╢ ╙ ≤∆╢⁹ 

(3)  │⁸ ⌐≈™≡ ≢ ∆╢ │⁸ ╩ ≤⇔≡

─ ╩ ╢╙─≤∆╢⁹ 

ᵑ ◦☻♥ⱶ⌐⅔↑╢ ─ │⁸ ≢ ∆╢╙─≤∆╢⁹ 

ᵒ ─ ☻▬♇♅│⁸ ⌐ ↑⁸ │ ╩ ∆╢

╙─≤∆╢⁹ 

ᵓ ⅛╠─ │⁸ ⁸ ⁸ ⱳfiⱪ⁸ ⁸ ─

─╖≤⇔⁸↓╣╠─ ≤ ∆╢ ╛ ∆╢ ─

│ ╦⌂™╙─≤∆╢⁹ 

ᵔ │⁸ №╢™│ CRT ⌐⅔↑╢ ╩ ∆╢╙─≤∆

╢⁹ 
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ᵕ ⌐⅔™≡⁸ ⅜ ⇔⌂™ ─ ≤⇔≡⁸ ▬fi♃꜡♇◒

─ ╩ ∆╢₈ ╩♪כ⸗₉ ↑╢╙─≤∆╢⁹ 

√∞⇔⁸ ⌐ ⌂ ה ⅜ ╠╣╢ ≤∆╢⁹ 

ᵖ ╟╡─ ⁸ ╩ ℮ │⁸ ⌐╙ ╩ √∑╢

╙─≤∆╢⁹ 

(4)  ╩ ∆╢ │⁸ ─ ⌐ ∆╢╙─≤∆╢⁹ 

ᵑ ☿fi◘≢ ≢⅝⌂™♩ꜝⱩꜟ 

ᵒ ⇔√♩ꜝⱩꜟ─⁸ ≢─ ─ ≤ ⅜≢⅝⌂™ ─  

ᵓ ─♩ꜝⱩꜟ◦ꜙכ♥▫fi◓─№╡  

ᵔ ⅜ ⇔√ ─ ⁸ ⁸ ⁸ ♃כ♦─  

 

6- 9- 4  

(1) │⁸ │ ⅛╠─ ╩⁸ ⌐ ∆╢≤

≤╙⌐⁸ ⅛╠─ ⌐╟╡ ─ ╩ ℮╙─≤

∆╢⁹ 

(2) ⱳfiⱪ ≤ │⁸ ⌐⅔™≡ ⇔

≡ ∆╢╙─≤∆╢⁹ 

(3) │⁸ ─ ↔≤⌐ ┘ ╩ ↑╢╙

─≤⇔⁸ │⁸ ⁸ ─ ⅜ ⌐ ⅎ╢╙─≤∆╢⁹ 

⌂⅔⁸ │ ⌐ ≠™≡ ℮╙─≤∆╢⁹ 

(4) │⁸ ₁⌐ ◖fi♦fi◘╩ ↑ ─ ╩ 90 ⌐∆╢╙─≤∆

╢⁹ 

(5) ⅜ 3.7kW╩ ⅎ╢ ⌐│⁸ ╩ ∆╢ ꜝ♩♪☼כ꜡◒

fi☺▼fi♩♃▬ⱪ☻♃כ♦ꜟ♃ ╩ ↑╢╙─≤∆╢⅜⁸ON OFF ⅜ ⇔™

│↓─ ╡≢│⌂™⁹ 

√∞⇔⁸ ♃ꜟ♦כ♃☻ │ ≤⇔√ ≢╙⁸ ─

⅜ ⇔⌂™ │↓─ ╡≢⌂™⁹ 

(6) ⅜ 11kW ─╙─⌐≈™≡│⁸ ╩ ↑╢╙─≤∆╢⁹ 

(7) ⌐│⁸ ⌂ ⁸ ╩ ↑╢╙─≤∆╢⁹ 

(8) │⁸JEM 1265( ☻▬♇♅◑▪ ┘◖fi♩꜡כꜟ◑▪) │

JEM 1195(◖fi♩꜡כꜟ☿fi♃)⌐╟╢╙─≤⇔⁸ │ ⌐╟╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ │⁸ │ ─ ⁸ │ │ⱦ

☻ ╘ ≤⇔⁸◖fi♩꜡כꜟ☿fi♃│ ⇔ ≤∆╢⁹ 

(9) ╩ ∆╢√╘⁸ ◖fi♦fi◘↔≤⌐ ╩ ↑╢╙─≤∆

╢⁹ 

 

6- 9- 5  

│⁸ ⌐│⁸ ⌐ ∆ ─℮∟ ⌐ ⇔√ ╩

≤⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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(1) ꜝfiⱪ⁸ ⱥꜙכ☼   ─ 10%( 1 )  

(2) LEDꜝ fiⱪ        ↔≤⌐ 1  

(3)     ↔≤⌐ 1  

(4) ⱥꜙכ☼( ⇔≡™╢ )   ↔≤⌐ 1 ( )  

(5)      1  

 

 

 10  ⇔  

6- 10- 1  

1. ⇔─  

⇔│⁸ ⌐ ↕╣╢ ─ ⌐ ⇔≡ ⁸ ╩ ∆╢╙─≤⇔⁸

┘ ╩ ⇔⁸ ⇔√ ─╙─≤∆╢⁹ 

2. ⇔─  

⇔─ │⁸☻ꜝ▬♪ ≤⇔⁸ │ ⌐╟╢⁹ 

3. ⇔─  

⇔⌐ ∆╢ │⁸ ⁸ ╩ ⇔√╙─≤∆╢⁹ 

4.☻◐fiⱪ꜠כ♩ 

☻◐fiⱪ꜠-♩─ │⁸ ⌐ ⇔√ ╩ ⅝ ≤∆╢⁹ 

5. ⇔─  

⇔─ │⁸ ┘  4 ⌐╟╢⁹ 

 

6- 10- 2  

│₈♄ⱶה ( )₉⌐╟╢⁹ 

 

6- 10- 3  

(1) ⇔ ⌐ ↑╢ │⁸ ≢ ─ ⌂╙─≤∆╢⁹ 

(2) │⁸ ⇔─ 1Ⱪ꜡♇◒ ⌐ ⇔√ ─╙─≤∆╢⁹ 

 

 

 11  ◒꜠-fi  

6- 11- 1  

1. ─fiכ꜠◒  

fiכ꜠◒fi│⁸₈כ꜠◒ (1) fiכ꜠◒₉⁸₈ ₉⁸JIS ⌐ ⇔√╙

─≤⇔⁸ ≢⅛≈ ⌂ ⅜≢⅝╢≤≤╙⌐⁸ ⅜ ↄ⁸ ─ ⌂

≤∆╢⁹ 

│⁸ ─ ╩ ↑√ ≢ ℮╙─≤⇔⁸ ┘

─ ⌐№√∫≡│⁸ ─ ╩ ─ ℮╙─≤∆╢⁹ 

(2)  │⁸ ⌐╟╢╙─≤∆╢⁹⌂⅔⁸ ─ │ⱪ꜠כ●♩כ♄ ≤

⇔⁸ ─ │ ⁸ⱪ꜠כ●♩כ♄ │♩ꜝ☻ ≤∆╢⁹ 
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⌂⅔⁸√╦╖│⁸ ╩ ≢ ∫√ ⌐☻Ɽfi─ 1/800 ≤∆╢╙─≤∆

╢⁹ 

2.  ꜟכ꜠

(1) ⁸JIS│ꜟכ꜠  ⌐ ╩ꜟכ꜠─ ∆╢╙─≤⇔⁸ ⌐ ⇔≡╙

⌂╙─≤∆╢⁹ 

♄כ●ꜟכ꜠⁸│ꜟכ꜠ (2) ⌐ ⁸ ⌐ ⇔ ⇔⁸ⱨ♇◒Ⱳꜟ♩ ⌐╟

╡ ⅛≈ ⌐ ↑╢╙─≤∆╢⁹ 

3.  ꜟכ꜠

⁸│ꜟכ꜠ │ JIS ╩ꜟכ꜠─ ∆╢╙─≤⇔⁸ ⌐ ⇔≡╙ ⌂╙

─≢ ⌐ ⁸ ⌐ ⇔ ⇔⁸ │◒ꜞ♇ⱪⱲꜟ♩ ⌐╟╡ ⅛≈

⌐ ↑╢╙─≤∆╢⁹ 

4. ─  

─ │⁸ ╩ ∫√ ⁸ ⌐⅛⅛╢ ⅜≢⅝╢∞↑ ⌐⌂╢╟℮⌐

∆╢╙─≤∆╢⁹ 

5. ─  

┘ → ⅜⁸ ⌐ ╣⁸ ∆╢↓≤─⌂™╟℮⁸ ╩ ↑

╢╙─≤∆╢⁹ 

 

6- 11- 2 ◒꜠-fi 

1. ─fiכ꜠◒  

ꜞ꜡♩)fiכ꜠◒ ◒♇꜡fiⱩכ▼♅⁸ )│⁸ ⁸ ⁸ ─

⅜ ≡ ≢ ⅎ╢╙─≤∆╢⁹ 

2.  

│⁸ ⌐╟╢╙─≤∆╢⁹⌂⅔⁸ ⌐ │ ∆╢ ≤∆╢⁹ 

3.  fiכ▼♅

fi│⁸כ▼♅ ⁸ ⁸ ≤╙ ₁ fiכ▼♅⁸≢─╙√⇔ ≤

≤─ │ 30 fiכ▼♅⁸⇔≥ ⌐⁸│∏╣─⌂™ ≤∆╢⁹ 

4.  

│⁸↓╤⅜╡ ╩ ∆╢╙─≤⇔⁸ ≢ 1 ─ ⅜ ⌂╙─≤∆╢⁹ 

⌂⅔⁸ ⅜ ⌂ ⁸ │ ⅜ ⌐ ⅎ╢ ≤∆╢⁹ 

5.  

(1) ⁸ꜟכ꜠  ⁸⌐ꜟכ꜠ ╘╩ ↑╢╙─≤∆╢⁹ 

(2) ⌐│⁸ ─ ╩ ↑╢╙─≤∆╢⁹ 

6. ─fiכ꜠◒  

◒꜠-fi⌐ ∆╢ │⁸ ≢ ⌐ ⅜⌂™ │⁸ ⌐╟╢⅜⁸

─ ╩ ╢╙─≤∆╢⁹ 
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◒꜠-fi─  

   

⁸◘♪ꜟ⁸ⱨ꜠-ⱶ  SS400 

  S45C 

  S45C 

♪ꜝⱶ  SS400 

 

7.  

fi⌐│⁸כ꜠◒ ─℮∟ ⌐ ↕╣√╙─╩ ∆╢╙─≤∆╢⁹ 

(1) (♩꜡ꜞ ─╖)     1  

(2) 18)☻כꜞ◓  ꜞ꜡♩ה ─╖)    1  

(3)  ꞉▬ꜘ     1  

(4)  ⁸ (♩꜡ꜞ ─╖)    1  

(5) ꜟכ꜠  ┘     1  

 

6- 11-  fiכ꜠◒ 3

1. ─fiכ꜠◒  

ꜞ꜡♩)fiכ꜠◒ (1) ⁸♄Ⱪꜟ꜠כꜟⱱ▬☻♩ )│⁸ ⁸ ⁸

⅜ ≡ ≢ ≢⅝╢╙─≤∆╢⁹ 

│⁸ⱳfiⱪ ─ fi◒ꜝⱩכ꜠◒≡⌐ │ⱱ▬☻♩⅛╠ ╡ →√ ☻

▬♇♅ │ ⌐╟╡ ⅜ ⅎ╢╙─≤∆╢⁹ 

(2) ◒ꜝⱩⱨ꜠כⱶ │ⱱ▬☻♩ⱨ꜠כⱶ│⁸ ≤⇔⁸ ⌐ ╩

⌐ ↑╢╙─≤∆╢⁹ 

2.  

│⁸ ╟╡ Ⱪ꜠⁸◐כ ╩ ≡♪ꜝⱶ╩ ∆╢ ≤∆╢⁹ 

⌂⅔⁸Ⱪ꜠כ◐│ ─ ⌐ ⇔√ ≤⇔⁸ ─Ⱪ꜠כ◐╩ ↑╢

│⁸ ⌐╟╢╙─≤∆╢⁹ 

ⱪכ꜡.3  

♪ꜝⱶ─꜡כⱪ │⁸ ≤⇔♪ꜝⱶ─ ⱪכ꜡│ ─ 20 ≤∆╢⁹ 

⌂⅔ │⁸3 ╩≤╢╙─≤∆╢⁹ 

4.  

⌐fiכ꜠◒ ∆╢ │⁸ ⌐ ⇔√ ╩ ⅝ ⌐╟╢╙─

≤∆╢⁹ 

(1)  

( ꜞ꜡♩הההה(  

⅛↔ │ ⅛↔ ♩☻▬ⱱꜟכ꜠ꜟⱩ♄הה  

(2) ⁸  

⅛↔ │ ⅛↔ ◐כ꜠Ⱪהה  
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5.  

fi⌐│⁸כ꜠◒ ╩ ↑╢╙─≤⇔⁸ │  2 ┘ ⌐

⇔√╙─≤∆╢⁹ 

⌐│⁸ ⁸ ⁸ ╩ ↑ ⅜ ⌐ ⅎ╢╙─≤∆╢⁹ 

6.  

│⁸♩꜡ꜞ ─ ♩꜡ꜞⱱ▬ꜟ כꜙ◦│ ≤⇔⁸ ─ ⌂≥⌐╙

─⅔∕╣⅜⌂ↄ⁸ ─ ╩╙∫≡ ⌐ ╩ ⅎ╢╙─≤∆╢⁹ 

╕√⁸♄Ⱪꜟ꜠כꜟⱱ▬☻♩ ─ ꜟכ꜠fi♥כ◌⁸│ ⁸♩꜡ꜞⱱ▬ꜟ Ⱪכ◔⁸

ꜟ◐ꜗꜞ▪ ≤⇔⁸ ≢ ∆╢╙─≤∆╢⁹ 

7.♩꜡ꜞ  

♩꜡ꜞ │⁸ ♩꜡ꜞ≤∆╢⁹ 

8.  

⁸ꜟכ꜠ (1) │⌐ꜟכ꜠ ╘╩ ↑╢╙─≤∆╢⁹ 

(2) ⁸ ꜝfiⱪ ╩ ↑╢╙─≤∆╢⁹ 

9. ─fiכ꜠◒  

⌐fiכ꜠◒ ∆╢ │⁸ ≢ ⌐ ⅜⌂™ │⁸ ⌐╟╢⅜⁸

─ ╩ ╢╙─≤∆╢⁹ 

─fiכ꜠◒  

   

⁸◘♪ꜟ⁸ⱨ꜠כⱶ   SS400 

♪ꜝⱶ 
 

│  
SS400 │SC450 

◦-Ⱪ ⌡∏╖  FC250 

 
 

│  
S45C │SC450 

  SC450 │SCMn 

 

10.  

fi⌐│⁸כ꜠◒ ─℮∟ ⌐ ↕╣√╙─╩ ∆╢╙─≤∆╢⁹ 

(1) ꜟכ꜠  ┘     1  

(2) fiכ꜠◒  (2 ꜟⱩכ◔ ╗)    1  

(3)        1  

(4)        1  

(5)        1  

(6) 18)☻כꜞ◓  ╡)      1  

(7)  ꞉▬ꜘ     1  

(8)  ( )     1  

(9)  ⁸     1  
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 12   

6- 12- 1  

(1) ┘ │⁸ ⌐ ∆ ⁸ ⌐ ⇔≡ ⌂ ╩ ⇔⁸

⁸ ⁸ ┘ ╩ ∆╢≤≤╙⌐ ⁸ ⌐⅔↑╢

™ ╩ ⇔√╙─≢⌂↑╣┌⌂╠⌂™⁹ 

(2) ⁸ ⁸ ╩ ⌐ ∆╢╙─≤∆╢⁹ 

(3) │ ∆╢ ╩ ⌐ ≢⅝⁸ ≢ ⌂ ⅜≢⅝╢╙─≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

(4)  ─ ─ ⌐│⁸ ─√╘⌐ ◌Ᵽכ ╩ ↑╢╙─

≤⇔⁸ ⇔ ⌂ ≢ ⌐ ∂≡ ╩ ↑╢╙─≤∆╢⁹ 

(5)  ─ ─ │⁸ ╩ ⇔⁸ ⁸ ─⅔∕╣⅜№╢ ⌐≈™

≡│⁸ ╩ ∆╢╙─≤∆╢⁹ 

(6)  ⅝ → │ ⌐ ∆╢ ─ ⅝ → ┘ ┼─ ⅜ ⌐≢⅝

╢ ≤∆╢⁹ 

(7) ⌐ ↕╣╢ ⁸ ⁸ │fiכꜞ◒☻ ⌐╟╢⁹ 

(8) ⱴfiⱱכꜟ╛ ─ ─ │ ⌐╟╢⁹ 

 

6- 12- 2 Ᵽכꜞ◒☻כfi 

(1) ≢─ⱳfiⱪ ≤ ╩ fi│⁸כꜞ◒☻√⌡ ⌐╟╢⁹ ⌐

⅜⌂™ │⁸ ⅝ ╩ ∆╢╙─≤∆╢⁹ 

(2) Ᵽכꜞ◒☻כfi│ ─ ⁸ ⌐╟╢ ⌐ ⅎ╠╣╢ ≤∆╢╙─

≤∆╢⁹ 

(3)  Ᵽכꜞ◒☻כfi─ │ ⌐╟╢⁹ ⌐ ⅜⌂™ ⁸ (ɝ)

│ ≢ 75 ⁸ ⅝ ≢ 45 60 ╩ ≤⇔⁸ ─ ╩ ↑

╢╙─≤∆╢⁹ 

(4)  Ᵽכꜞ◒☻כfi │ ⌐╟╢⁹ 

(5) Ᵽכꜞ◒☻כfi │ ⌐╟╢⁹ 

(6) Ᵽכꜞ◒☻כfi│└∏╖╩ ╡ ╩כfiⱣכꜞ◒☻√™ ⌐ ⇔⁸ ⌐ⱨ

┼ⱶכ꜠ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ≢ ⌐ ⅜⌂™ ─כfiⱣכꜞ◒☻⁸╡ │ 9 ≤∆╢╙

─≤∆╢⁹ 

 

6- 12- ◐כ꜠ 3  

◐כ꜠.1 ─  

◐כ꜠ (1) │⁸ ↔≤⌐ ⇔√ ⅝ → ╩ ⇔⁸ ⌂

─╙─≤∆╢⁹꜠ ◐כ │ ⌐◒כ꜡♩☻─ ⇔ ⅜ ≢№╡⁸

™⅛⌂╢ ⌐⅔™≡╙ ⅜ ≢⌂↑╣┌⌂╠⌂™⁹ 
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◐כ꜠ (2) │⁸ fi⁸כ▼♅◐כ꜠⁸◐כ꜠⁸♪▬●⁸ ⁸☻ⱪ

꜡◔♇♩⁸Ᵽכꜞ◒☻כfi ⅛╠ ↕╣⁸ ≡⌐◐כ꜠╩ ⌐ ⅝ →⁸◖

fiⱬꜘ ⌐ ∆╢ ─╙─≤∆╢⁹ 

2.  

(1) ⌐│⁸ ⁸ ╩ ⇔⁸ ┼─ fiכ▼♅ꜝכ꜡│ ─

⌂ ⌐╟╡ ℮╙─≤∆╢⁹ 

fi│⁸כ▼♅ꜝכ꜡⁸√╕ ╡ ─≢⅝╢ ≤∆╢⁹ 

(2) ☻ⱪ꜡◔♇♩ⱱ▬כꜟ─ │⁸ ≤⇔ ⌐ ╣√╙─≤∆╢⁹ 

3.●▬♪⁸  fiכꜞ◒☻

(1) ●▬♪│⁸ ⁸ ≤⇔⁸ │Ⱳꜟ♩≢ ≡⁸└∏╖⁸ ⅜╡ ─⌂™

╙─≤∆╢⁹ 

(2) ⁸│ꜟכ꜠♪▬●─  ⅝ → ┘ ╡ ⌐ ⌐♪▬●◐כ꜠↑ ⌐

∆╢╙─≤∆╢⁹ 

(3)  ●▬♪ ─fiכ▼♅◐כ꜠⁸│⌐ ╡ ⅜ ⌐ ⅎ╢ ╩ ↑╢╙─≤

∆╢⁹ 

(4)  ●▬♪ │⁸ ⅜ ⇔⌐ↄ™ ≤∆╢⁹ 

(5) ─fiכꜞ◒☻  ⌐│⁸ ╩fiכꜞ◒☻ ↑⁸ ─ ╩

⅝ →╛∆™ ─╙─≤∆╢⁹ 

4.◄ⱪ꜡fi 

◄ⱪ꜡fi│⁸ ⌐ ⌂ ╩ ™⁸└∏╖─⌂™╙─≢●▬♪ ┘ ⌐ ⌐

↑╢╙─≤∆╢⁹ 

◐כ꜠.5  fiכ▼♅◐כ꜠┘

(1) ⌐fiכ▼♅◐כ꜠⁸│◐כ꜠  ⌐ ↑⁸ ⌐ ∆╢╙─≤∆╢⁹ 

(2) ⌐♅♇fi─Ⱨכꜞ◒☻כ⁸Ᵽ│⌐◐כ꜠  ∫√ ╩ ↑⁸ ↄ ╩ ⅝ →

╢↓≤⅜≢⅝╢╙─≤∆╢⁹ 

╖⅛─◐כ꜠⁸⅔⌂ ╖ │⁸ ⅜≢⅝╢╙─≤∆╢⁹ 

(3) ⁸│◐כ꜠  ⌐ ⌐ꜟכ꜠♪▬●√↑ ∫≡⁸ ⌐ ≢⅝╢ ≤∆╢⁹ 

(4) ꜝכ꜡fi│⁸כ▼♅◐כ꜠  ┘ꜞfi◒ⱪ꜠כ♩ ⅛╠ ꜟכ꜠♪▬●⁸╣↕ ┘

☻ⱪ꜡◔♇♩⅛╠ ∆╢↓≤─⌂™╟℮⌐∆╢≤≤╙⌐⁸ ⌂ ╩ ∆╢╙─

≤∆╢⁹ 

6.  

(1) ꞉▬ꜘ꜡כⱪ ◐כ꜠─ ◐כ꜠│ ◐כ꜠⁸ ≤╙ ─♪ꜝⱶ ⌐

≡ ⇔⁸ ─ ≢ ╩↑∞ⱪכ꜡─ ◦ꜞfi♄≢ ↕∑╢ ≤∆╢⁹ 

ⱶכ▪◐כ꜠ (2) │ ◦ꜞfi♄ │ ◦ꜞfi♄╩ ☻╩ⱶכ▪◐כ꜠⁸™

fiכꜞ◒ ⌐ ⇔⁸ ─ ⌐ ≢⅝╢ ≤∆╢⁹ 

◐כ꜠ ⁸ ◐כ꜠╢↑⅔⌐ ≤Ᵽכꜞ◒☻כfi ≤─ ◐כ꜠│

⅝≤ ≤∆╢⁹ 

7. ─  

─ │⁸ ≢ ⌐ ⅜⌂™ ╡ ≤∆╢⁹ 
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8.  

≤⇔≡ ⌐⁸♩ꜟ◒ꜞⱵ♇♃ ─ ╩ ↑╢≤≤╙⌐⁸

⌂ ╩ ↑╢╙─≤∆╢⁹╕√⁸ ⌐⅔™≡╙ ─⌂™ ≤∆╢⁹ 

9.  

⌐ ∆╢ ─ │⁸ ⌐╟╢⁹ 

10.  

◐כ꜠ ⌐ ∆╢ │⁸ ⌐╟╢╒⅛ ∆╢ ⌐

∆╢╙─≤∆╢⁹ 

 

6- 12- ◐כ꜠ 4  

◐כ꜠.1 ─  

◐כ꜠ (1) │⁸ ╩ ⇔⁸ ╩ ⌐╟╡ ℮↓≤⅜

≢⅝╢╙─≤∆╢⁹ 

◐כ꜠ (2) │⁸ ┘ ꜟⱩכ◔⁸ ⁸◐כ꜠⁸

⁸ ꜟכ꜠♪▬●⁸ꜟכ꜠ fiכꜞ◒☻ ≢ ⇔⁸ ≢◐כ꜠╩ ⅝ →⁸

─ⱱ♇Ɽ⌐ ⅎ⁸ ╩ ∆╢ ⅜ ⅎ╢ ≤∆╢⁹ 

2. ┘  

(1) │⁸ ┘ ─╙─≤⇔⁸ │Ⱳꜟ♩≢ ≡⁸ ─ ⅝ →

┘ ⌐ ⅎ ╢╙─≤∆╢⁹ 

(2) ⌐│⁸ ≢ ∆ ─ ╩ ∆╢ⱱ♇Ɽ╩ ⇔⁸ⱱ♇Ɽ│꜠כ◐⅛

╠─ ╩◄ⱪ꜡fi⌐ ∆╢↓≤⌂ↄ ↑ ╣╢↓≤─≢⅝╢ ≤∆╢⁹ 

(3) ⱱ♇Ɽ ⌐ ↑╢ ─ⱬꜟ♩◖fiⱬꜘ│⁸ ⅞⌐ ⇔√ ≢ ╩

∆╢↓≤⅜≢⅝╢╙─≤∆╢⁹ 

(4) ─ ⌐│ ⌐ ⇔√ ╩ ↑⁸ ⌐╟╢ ⅜≢⅝╢╙─≤∆╢⁹ 

(5) ⌐│⁸ ⁸ ╩ ⇔⁸ ┼─ fiכ▼♅ꜝכ꜡⁸│

─ ⌂ ⌐╟╡ ℮╙─≤∆╢⁹ 

fi│⁸כ▼♅ꜝכ꜡⁸√╕ ╡ ─≢⅝╢ ≤∆╢⁹ 

⌂⅔⁸ ─ ⌐≈™≡│⁸ ⌐╟╢⁹ 

(6)  ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

(7)  ⌐│⁸ ⌐ ꜟכ꜠™ ⅜ ╩Ɽכ꜠◒☻℮╟╢╣↕ ↑╢╙─≤∆╢⁹ 

ꜟⱩכ◔.3  

ꜟⱩכ◔ │⁸ ─ ⌐ ⌐ꜟⱩכ◔≡∑╦ ⌂ ╩ ⅎ⌂™≢⁸

⇔ ┘ ╡⅜≢⅝╢╙─≤∆╢⁹ 

 ◐כ꜠.4

⁸│◐כ꜠ ≢ ꜟכ꜠♪▬●⌐ ┘Ᵽכꜞ◒☻כfi⌐ ╦∑╢╙─≤⇔⁸

⅝ → ╠⅛ꜟכ꜠♪▬●⁸⌐ ⇔⌂™ ≤∆╢⁹ 

⁸│ꜟכ꜠♪▬●⁸√╕ ⌐╙ ↑⁸◄ⱪ꜡fi⌐ ╩◐כ꜠≡∫ ∆╢╙─≤∆╢⁹ 

5.  

│⁸ ╩ⱱ♇Ɽ⅛╠ ┼ ∆╢╙─≤∆╢⁹ 
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6.  

≤⇔≡ ⌐♩ꜟ◒ꜞⱵ♇♃ ─ ┘ ╩ ↑╢

╙─≤∆╢⁹╕√⁸ ⌐⅔™≡╙ ─⌂™ ≤∆╢⁹ 

7.  

⌐ ∆╢ ─ │⁸ ⌐╟╢⁹ 

8.  

◐כ꜠ ⌐ ∆╢ │⁸ ⌐╟╢╒⅛ ∆╢ ⌐

∆╢╙─≤∆╢⁹ 

 

6- 12- 5 Ⱡ♇♩  

1.Ⱡ♇♩ ─  

(1) Ⱡ♇♩ │⁸ ↔≤⌐ ⇔≡ ⌐fiכ▼♅⁸↑ fiכꜞ◒☻√╣╠↑

ⱨ꜠כⱶ ╩ ↕∑⁸ ≢ ⌐╟╡ ∆╢ ≤∆╢⁹ 

(2) Ⱡ♇♩ │⁸Ɫ►☺fi◓ⱨ꜠כⱶ⁸ ☻fi⁸☻ⱪ꜡◔♇♩⁸כ▼♅⁸

⁸ꜟכ꜠♪▬●ⱶ⁸כ꜠fiⱨכꜞ◒ ⱳfiⱪ ≢ ⇔⁸ ╡╟⌐fiכꜞ◒☻╩

⌐ →⁸ ⇔≡ ≤≤╙⌐ ⅛╠ ⌐ ∆╢╙─≤∆╢⁹ 

(3) Ɫ►☺fi◓│⁸ⱨ꜠כⱶ ⁸ ☻ⱪ꜡◔♇♩ ╩ ⇔≡⁸ ┘

↕╣√ ╩ ⌐ ↄ ≤⇔⁸ ⌐─∙⅝ ╩ ↑╢╙─≤∆╢⁹ 

2.  

│⁸Ɫ►☺fi◓─ ⌐ ↑⁸ ⁸◘▬◒꜡ ╩ ⇔⁸ ┼

─  fi⌐╟╢╙─≤∆╢⁹כ▼♅ꜝכ꜡⁸│

fi│⁸כ▼♅ꜝכ꜡⁸√╕ ╡ ─≢⅝╢ ≤∆╢⁹ 

3.●▬♪ⱨ꜠כⱶ 

●▬♪ⱨ꜠כⱶ│⁸☻ⱪ꜡◔♇♩≤♅▼כfi●▬♪╩ ╠⅛ⱶכ꜠fiⱨכꜞ◒☻⁸⇔

─ ╩ ↑ ╘╢≤≤╙⌐⁸ ≥ⱶכ꜠fiⱨכꜞ◒☻≢ ─ ╩◌Ᵽכ∆

╢ ≤∆╢⁹ 

─♪▬●fiכ▼♅⁸√╕ ─fiכ▼♅⁸│⌐ ╡ ⅜ ⅎ╢ ╩ ↑╢╙─≤∆

╢⁹ 

 fiכ▼♅.4

꜡fi│⁸כ▼♅ ꜝכ ┘ꜞfi◒ⱪ꜠כ♩≢ ⇔⁸ ≤ ╩ ∆╢╙─≤∆╢⁹ 

5.☻ⱪ꜡◔♇♩ⱱ▬כꜟ ─fiכ▼♅┘  

☻ⱪ꜡◔♇♩ⱱ▬כꜟ ─fiכ▼♅┘ │⁸ ╠⅛⌂ ╩ ™ ⌐ ╣√

╙─≤∆╢⁹ 

╕√⁸☻ⱪ꜡◔♇♩ⱱ▬כꜟ │⁸⌡∂╣⌐ ⇔≡ ─ ╩ ∆╢≤≤╙⌐⁸

⌐ ∆╢ Ⱨfiכꜗ◦≡⇔≥ ╩ ↑╢╙─≤∆╢⁹ 

fiכꜞ◒☻.6  ⱶכ꜠fiⱨכꜞ◒☻┘

fiכꜞ◒☻ ⌐fiכ▼♅│ⱶכ꜠fiⱨכꜞ◒☻┘ ⇔⁸☻ⱪ꜡◔♇♩ⱱ▬כꜟ⌐╟╡

⌂ↄ ≢⅝╢╙─≤⇔⁸ ─ ⅝ →⁸ ⌐ ⇔√ ≤∆╢⁹ 
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7. ⱳfiⱪ 

ⱳfiⱪ│⁸ ♩♇ⱳfiⱪ╩Ⱡ♃כ⸗ ─ ⌐ ⇔⁸ ⱡ☼ꜟ⌐╟

╡ ╩ ⇔ ╢ ┘ ╩ ∆╢╙─≤∆╢⁹ 

8.  

⌐│⁸ ≤⇔≡♩ꜟ◒ꜞⱵ♇♃ ─ ┘ ╩

↑╢╙─≤∆╢⁹ 

9.  

⌐ ∆╢ ─ │⁸ ⌐╟╢⁹ 

10.  

Ⱡ♇♩ ⌐ ∆╢ │⁸ ⌐╟╢╒⅛⁸ ∆╢ ⌐

∆╢╙─≤∆╢⁹ 

 

6- 12- 6  

1.  

(1)  ─ │⁸ ⌐╟╢⁹ 

(2)  ⁸ ⁸ ╩ ⌐ ∆╢⁹ 

(3)  │ ⌐╟╡ ⅝ →⁸ ↕╣√ ╩ ⌐ ╕≢ ⇔⁸

≢ ⌂ ⅜≢⅝╢╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

(4)  ─ ─ ⌐│⁸ ─√╘⌐ ◌Ᵽכ ╩ ↑╢╙─

≤⇔⁸ ⇔ ⌂ ≢ ⌐ ∂≡ ╩ ↑╢╙─≤∆╢⁹ 

╕√⁸◖fiⱬꜘ ⌐│⁸ ⁸ ∟⌐◖fiⱬꜘ╩ ≢⅝╢ ☻

▬♇♅╩ ⅎ╢╙─≤∆╢⁹ 

(5)  ─ │⁸ ╩ ⇔⁸ ⁸ ─⅔∕╣⅜№╢ ⌐≈™≡│⁸

╩ ∆╢╙─≤∆╢⁹ 

(6)  ⌐ ꜝכ꜡fiכ♃ꜞ⁸ꜝכ꜡▪ꜞꜗ◐╢↑ │ꜝכ꜡♪▬◘┘ ⅜╡

↑╩ ⇔⁸ ⌂ ╩∆╢╙─≢ ⌂╙─≤∆╢↓≤⁹ 

⌂⅔⁸ ꜝכ꜡ │⁸ ⌂ ⌐ ∆╢↓≤⁹ 

(7)  ⁸ ⁸ ⁸ │ ─ ⁸ ─ ⌂ ⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

(8)  ⱬꜟ♩◖fiⱬꜘ ─ ─ ┘ │⁸ ⌐╟╢⁹ 

2.ⱬꜟ♩◖fiⱬꜘ 

(1) ⱬꜟ♩◖fiⱬꜘ ┘ ⱬꜟ♩◖fiⱬꜘ│⁸◖fiⱬꜘⱨ꜠כⱶ⁸ ⱪ⁸ꜞכ

ꜞ⁸ꜝכ꜡▪ꜞꜗ◐⁸♩כ◌☻ⱪ⁸◖fiⱬꜘⱬꜟ♩⁸♇▪◒כ♥⁸ꜞכⱪꜟכ♥ fiכ♃

ꜝכ꜡ ⅛╠ ⇔⁸ ⁸ ─ ⌂╙─≤∆╢⁹ 

(2) ─ │ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ⱬꜟ♩◖fiⱬꜘ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

ⱨꜝ♩20°        ה  

♩ꜟⱬ ה     ⌐╟╢ 

        ה

 ╢╟⌐      ה
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ᵒ ⱬꜟ♩◖fiⱬꜘ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

꜠ⱥ        ה ⱬꜟ♩◖fiⱬꜘ 

       │ ⌐╟╢ 

♩ꜟⱬ ה     ⌐╟╢ 

30°       ה  

        ה

 ╢╟⌐      ה

(3)  ⱬꜟ♩◖fiⱬꜘ ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ⱪ⁸│ꜞכ◗ⱶꜝ♇◐fi◓╩ ⇔☻ꜞ♇ⱪ⅜ ⌂ↄ⁸ ─ ™╙─

≤∆╢⁹ 

ᵒ ◐ꜗꜞ▪꜡⁸ꜝכꜞ ꜝכ꜡fiכ♃ ╡⅜╤↓⁸│ꜝכ꜡♪▬◘┘ ╩ ⇔√

⌂ ╩∆╢╙─≢ ⌂╙─≤∆╢⁹ 

ꜞ⁸ꜝכ꜡▪ꜞꜗ◐⁸⅔⌂ ꜝכ꜡fiכ♃ ┘ ─ꜝכ꜡ │ ⌐╟

╢╙─≤∆╢⁹ 

ᵓ ◗ⱶⱬꜟ♩│⁸3ⱪꜝ▬ ≤⇔◄fi♪꜠☻ ╩ ⇔√╙─≤∆╢⁹ 

ⱪ♇▪◒כ♥⁸│⌐ꜞכⱪꜟכ♥⁸⅔⌂ ╩ ↑╢╙─≤∆╢⁹ 

ᵔ ⱬꜟ♩◖fiⱬꜘ─ ⱪכꜞ─ ╩Ɽכ꜠◒☻⁸│⌐ ↑╢╙─≤∆╢⁹ 

╕√⁸ⱬꜟ♩─ ⌐│ ─ ≤⁸ ⌂╟℮⌐Ⱳꜟ♩ ╘

⇔√◗ⱶ ╩ ⌐╦√∫≡ ↑╢╙─≤∆╢⁹ 

ᵕ ◖fiⱬꜘⱨ꜠כⱶ│⁸ ⁸ ≤⇔ │Ⱳꜟ♩≢ ⇔⁸ ⌐ ↑

⌐ ⇔≡ ⅎ╠╣╢ ─╙─≤∆╢⁹ 

╕√⁸ ─ ⌐ ⇔≡╙ ∆╢╙─≤∆╢⁹ 

ᵖ ☻◌⁸│♩כ ⅛╠─ ⁸ ⌐ ◖fiⱬꜘ ⌐ ⅛╣╢ ≤

⇔⁸ ⌐╟╢ ⁸ ⁸ ⌐ ⅎ╠╣╢╙─≤∆╢⁹ 

(4)  ⱬꜟ♩◖fiⱬꜘ⌐│⁸ ─℮∟ ⌐ ↕╣√╙─╩ ∆╢╙─≤∆╢ 

ᵑ ☻◌כ♩ 1    ♩כꜙ◦┘  

ᵒ          1  

ᵓ ☻▬♇♅    1  

ᵔ Ⱳꜟ♩1     ♩♇♫ה  

 

6- 12- 7  

1.  

(1) ─ │⁸ ⌐╟╢⁹ 

(2) ⁸ ⁸ ╩ ⌐ ∆╢╙─≤∆╢⁹ 

(3) │ ⌐╟╡ ↕╣√ ╩ ⌐ ⇔⁸ ≢ ⌂

⅜≢⅝╢╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

(4) ─ │⁸ ╩ ⇔⁸ ⁸ ─⅔∕╣⅜№╢ ⌐≈™≡│

╩ ∆╢╙─≤∆╢⁹ 

(5) ⁸ ⁸ ⁸ │ ─ ⁸ ─ ⌂ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 
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2.ⱱ♇Ɽ 

(1) ⱱ♇Ɽ│⁸◖fiⱬꜘ⅛╠ ↕╣√ ╩ ⇔⁸ ╟╡ ∆╢ ╩ ∆╢

╙─≢⁸ⱱ♇Ɽ ⁸ ⁸ ⁸ ⁸ ⁸ⱱ♇Ɽ◕כ♩ ┘ ⅛╠

↕╣⁸ ⁸ ─ ⌂╙─≤∆╢⁹ 

(2)  ⱱ♇Ɽ ◓fi♅כ▪⁸│ ─√╘─ ╩ 60° ≤∆╢⁹ 

(3)  ⱱ♇Ɽ ⁸ ⁸ ⁸ ⁸ ┘ⱱ♇Ɽ◕⁸│♩כ ≤⇔⁸

│⁸◖fi◒ꜞכ♩ ⌐ Ⱳꜟ♩≢ ⌐ ↑╢╙─≤∆╢⁹ 

(4)  ⱱ♇Ɽ│⁸ ⁸ ╩ ⌐ ℮√╘─ ┘ ╩ ⌐ ∂≡ ↑╢╙─

≤∆╢⁹ 

(5)  ⱱ♇Ɽ ⌐│ ╩ ↑╢╙─≤⇔⁸ │ ⱱכ☻╩ ↑╢╙─≤

∆╢⁹ 

(6)  ⱱ♇Ɽ─ ♩כ◕ │ ⌐╟╢⁹ ≢ ⌐ ─⌂™ │

─ Ɽ꞉כ◦ꜞfi♄≤∆╢⁹ 

(7)  ⱱ♇Ɽ⌐│⁸ ─℮∟ ⌐ ↕╣√╙─╩ ∆╢╙─≤∆╢⁹ 

ᵑ Ⱳꜟ♩1     ♩♇♫ה  

ᵒ ⱱ♇Ɽ◕כ♩      1  

ᵓ ≤™      1  

 

 

 13     

6- 13- 1 ┘  

(1)  │⁸ ⌐№√╡ ⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ⌐╟╢

⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

(2)  │⁸ ⁸ ⁸ ─ ─ ⁸ ⁸ ┘ ⇔ ─ ⌐≈

™≡⁸ ⌐ ⅜⌂™╟℮ ⌐ ╩ ℮╙─≤∆╢⁹ 

 

6- 13- 2  

1. ↕ ─  

│⁸ ⌐№√╡ ⁸ ⁸ ╩ ⌐⁸ ⌐╟╡ ⱳ

fiⱪ∕─ ─ ╩ ╢ ⁸ ↕ ─ ╩ ℮╙─≤∆╢⁹╕√⁸

ⱳfiⱪ╩ ↑╢ │⁸ⱳfiⱪ ─ ⌐≈™≡╙ ∆╢╙─≤∆╢⁹ 

2. ─  

╩ ⇔√ │⁸ ⁸ │ ⇔⌂™╟℮ ⌂ ╩ ∆

╙─≤∆╢⁹ 

3.  

│ ─ ⁸ ⌐╟╢ ╩ ⇔⁸ ≢ ⌂ ╩

∆╢↓≤⁹ fiכ꜠◒⌐ ⌐╟╢ →⁸ ╡ →│ ⌐ ™⁸꞉▬ꜘ◘▬☼─ ⁸

꞉▬ꜘ ↑─ ⁸ ─ ⌐╙ ⇔⁸ ⌐ ╩ ⅎ⌂™╟℮⌐ ∆╢╙─≤

∆╢⁹ 



6  ⱳfiⱪ  

-  187 -  

 

4. ─  

│ ─ ⁸ ⌂ ╡ Ⱪ꜡♇◒⌐ ≡√ ╩ ┼

⇔⁸ ↑╢↓≤⁹ 

5.  כ♫▬ꜝ

ⱳfiⱪ∕─ ⌐ ╩כ♫▬ꜝ ∆╢ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1) ⁸│כ♫▬ꜝ  Ⱳꜟ♩ ⅝ ┼◖fi◒ꜞכ♩╩ ⇔ ╗ ⌐⁸ ꜝ▬♫

╩כ ∆╢↓≤⅜ ⌂ ⌐ ↑╢╙─≤∆╢⁹ 

(2)  ꜠ⱬꜞfi◓Ɽ♇♩╩ ∆╢ ⌐│⁸ ◖fi◒ꜞכ♩ ─♅♇Ⱨfi◓╩ ∫√

⁸ ⌐ ⇔⁸│ↄ │ ⅜ ∂⌂™╟℮⌐ ⌂ ╩ ∏╢╙─≤∆╢⁹ 

(3) ⁸│כ♫▬ꜝ  Ⱳꜟ♩─ ⌐ ⇔⁸ Ⱳꜟ♩─ ⅜ 500mm ─ │⁸

⌐╙ ∆╢╙─≤∆╢⁹ 

(4) ⁸│כ♫▬ꜝ  ⱬכ☻─ ⅝↕⌐ ∆╢╙─╩ ⇔⁸ ─כ♫▬ꜝ╢∆

│ 2כ♫▬ꜝ ⁸ 1כ♫▬ꜝ ┘ 1כ♫▬ꜝ ≤∆╢⁹ 

(5) ─כ♫▬ꜝ  │⁸1/20 1/50≤⇔⁸ ⇔ כ♫▬ꜝ─ ⌂╡ │ 70

≤∆╢⁹ 

(6) ⁸│כ♫▬ꜝ  ⇔ │♃♇ⱪ ⌐╟╡ ∆╢╙─≤∆╢⁹ 

6. Ⱳꜟ♩ 

ⱳfiⱪ∕─ ─ Ⱳꜟ♩─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

(1)  ─ ╩ ⌐ ℮╙─≤∆╢⁹ 

(2)  Ⱳꜟ♩│⁸♫♇♩ ⅛╠⌡∂ ⅜ 3 5 ╢╟℮ ╩ ℮╙─≤∆╢⁹ 

(3)  Ⱳꜟ♩│⁸ ┼─◖fi◒ꜞכ♩─ ⌐ ⅛⌂™╟℮ ⇔⁸

ⱬכ☻─Ⱳꜟ♩ ─ ⌐ ∆╢╟℮ ∆╢╙─≤∆╢⁹ 

(4)  │⁸ Ⱳꜟ♩ ┘ ⌐≈™≡ ╩ ⌐ ∆╢╙─≤∆╢⁹ 

7. ─ ─  

─ ─ │ ⌐╟╢╙─≤∆╢⁹ 

(1) №≤ ▪fi◌כ │ ⌐ ╩ ↑⁸▪fi◌כⱲꜟ♩ ─ ⇔

╩ ™⁸Ɫfiⱴ♪ꜞꜟ⌂≥≢ ─ ⁸ ↕⌐ №↑⇔⁸ ─ ╩⅝╣™⌐ ה

⇔√ ⌐⁸▪fi◌כⱲꜟ♩╩ ╖ ╩ ∆╢↓≤⁹ 

(2) №≤ ▪fi◌כ ⌐⅔↑╢ Ⱳꜟ♩ ⌐╟╡⁸ ⌂ ─ ╩ ℮↓

≤⁹ 

(3) №≤ ▪fi◌כ ⌐⅔↑╢▪fi◌כⱲꜟ♩─ ╩ ∆╢√╘⁸ ⌂

┼╡№⅝ ≤▪fi◌כ ╩ ∆╢↓≤⁹ 

(4) ⅝ │ ⇔ ≤▪fi◌כⱲꜟ♩╩ ⌐ ∆╢╙─≤∆╢⁹ 

(5) │≈╡ ⌐⅔↑╢ Ⱳꜟ♩─ │⁸ ─ ⌐ ⅎ╢╟℮

⌐▪fi◌כⱲꜟ♩╩ ∆╢╙─≤∆╢⁹ 

(6)  ▪fi◌כⱤ♇♩ │ ⌐ ↕╣√▪fi◌כⱤ♇♩⌐ꜝ▬♫כ

≢ ⁸ ⌐Ⱳꜟ♩≢ ∆╢╙─≤∆╢⁹ 

(7) │⁸ Ⱳꜟ♩ ┘ ⌐≈™≡ ╩ ⌐ ∆╢╙─≤∆╢⁹ 
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8. ⇔ 

│⁸ ⱳfiⱪ∕─ ─ ─ ⌐ ⇔≡⁸ ─ ┘ ─ ⇔╩

™⁸∕─ ⌐≈™≡ ─ ╩ ↑╢╙─≤∆╢⁹ 

9. ─  

│⁸ ⱳfiⱪ∕─ ─ ⌐№√╡⁸ ⅝⁸ ⁸ ⁸ ⁸

⅜ ⌐ ⅎ╢╟℮ ∆╢╙─≤∆╢⁹ 

10.  

⌐ ℮ ⁸ ┘◖fi◒ꜞכ♩ ─ │⁸ ⌐ ⇔≡ ╩ ℮╙

─≤∆╢⁹ 

11. ┘ ─│≈╡ 

⌐ ™◖fi◒ꜞכ♩ ⁸ ╩│≈╢ │⁸ ─ ╩ ╢╙─≤

∆╢⁹ 

12. ─fiכ꜠◒  

╩fiכ꜠◒ ↑╢ ⁸ ─ ╩⸗ꜟ♃ꜟ →─╖⌐╟╡ ∫≡

│⌂╠⌂™⁹ ─ ⇔─ ↕ ⅜ ⌂ ╡╟⌐כ♫▬ꜝ│ ℮╙─≤∆╢⁹ 

13.♦ⱨ꜠◒◦ꜛfi  

ꜟ♀כ▫♦ ┘ ꜟ♀כ▫♦) )─◄fi☺fi♦ⱨ꜠◒◦ꜛ

fi │⁸ ( )⌐ ∫≡ ℮╙─≤∆╢⁹ 

14. ─  

│⁸ ─ ⌐ ⇔≡ ─ ⌐ ∆╢╙─≤∆╢⁹ 

(1) ─ ╩ ℮╙─≤∆╢⁹ 

(2) ─ ─ ─ ╩ ℮╙─≤∆╢⁹ 

(3) Ⱳꜟ♩│⁸ ╘⇔⌂™╟℮ ≤ ⌐ ⌐ ↑╢╙─≤∆╢⁹ 

15. ─  

│⁸ ─ ⌐ ⇔≡⁸ ─ ⌐ ∆╢╙─≤∆╢⁹ 

(1) ⱳfiⱪ╩ ≤⇔≡⁸ ╣ ⌐ ╩ ℮╙─≤∆╢⁹ 

⌂⅔⁸ ⱨꜝfi☺ │⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

(2)  ╩ ↑╢ ⌐│⁸ ╩ ⱳfiⱪ⁸ ⌐ ↕∑⌂™╙─≤

∆╢⁹ 

(3) ⱨꜝfi☺ │ ↄ ⇔⁸ⱨꜝfi☺ ≢ ⅜ ∂⌂™╟℮⌐Ɽ♇◐fi╩ ↑╢

╙─≤∆╢⁹ 

(4) Ⱳꜟ♩│ ⅛╠ ╘∑∏⁸ ≤ ⌐ ⌐ ↑╢╙─≤∆╢⁹
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 7  ♄ⱶ  

 

 1     

7- 1- 1    

↓─ │⁸♄ⱶ ( ה ה ⁸◖fi◒ꜞכ♩ ⁸◖fi

♩כꜞ◒ ⁸ ( ה ⁸ )⁸ ⁸◖fi

♩כꜞ◒ ┘ ⁸☿ⱷfi♩ ┘ ⁸◖fi◒ꜞכ♩

₈ ₉≤™℮⁹)⌐ ∆╢⁹ 

 

7- 1- 2  

1.  

│⁸ ⌐ ↕╣√ ⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ⁸

⁸ ╩ ⇔√ ≤⇔⁸ ⅜ ≢ ─ ⌂╙─≢⌂↑╣┌⌂

╠⌂™⁹ 

2. ─  

─ ⌐№√∫≡│⁸  1   ┘  2 ┘ ⌐╟╢╒

⅛⁸ ─ ⌐╟╢⁹↓╣⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

ⱶ♄ ה ( )    ( )  

 

7- 1- 3  

⌐ ∆╢ │⁸ ⌐ ↕╣√ ┘ ─╒⅛⁸

⌐╟╢ ⁸ ─ ↕╣╢ ⌐ ⇔≡ ⌂ ⁸ ⁸ ┘ ⁸

╩ ∆╢╙─≤∆╢⁹ 

 

7- 1- 4    

1.  

│⁸ ─ⱷfi♥♫fi☻╩ ∆╢↓≤⌐╟╡⁸ ♄ⱶ ⌐

⅜⌂ↄ⁸ ⌐ ∆ ╩ ≢⅝╢╙─≤∆╢⁹ 

2.  

─ │⁸ ⁸ ┘ ╩ ⇔ ∆╢⁹ 

 

7- 1- 5  

1. ─  

─ │⁸ ⁸ ⁸ ┘ ─ ⅜ ⌂

╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

│⁸ ⁸ ⁸ ⁸ ⌐ ⇔⁸ ┘⌐ ⌐

∆ │ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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3. ┼─  

│⁸ ╩ ≤⇔√ ⁸ ⁸ ┘ ⅜ ⌂ ≤∆╢⁹╕

√⁸ ╙ ⌂╟℮⌐ ↔≤⌐ꜚ♬♇♩ ∆╢↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

7- 1- 6  

│⁸ ─ ┘ ⌐╟╢ ─√╘⁸ ⅜ ⌂

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

7- 1- 7    

⌐│⁸ ⌐ ⌂ ┘ ╩ ╘√ ╩ ∆╢

╙─≤∆╢⁹⌂⅔⁸∕─ │ ⌐╟╢⁹ 

 

7- 1- 8  

─ ⌐№√∫≡│⁸7- 1- 5 2.⌐╟╢╒⅛⁸ ⌐ ∂≡⁸ ┼

─ ╩ ∆╢ ┘ ╩ ⇔√ ⌐≈™≡ ─

⌐ ╘⌂↑╣┌⌂╠⌂™⁹∕─ ⌐≈™≡│ ⌐╟╢⁹ 

 

 

ה  2  ה  

7- 2- 1  

1.◓ꜞ☼ꜞⱣכ ┘◓ꜞ☼ꜞⱱ♇Ɽ 

(1) ◓ꜞ☼ꜞⱣ⁸│כ ⁸ │ ≤⇔⁸ ⅜♄fiⱪ♩ꜝ♇◒⅛╠

∆╢ ─ ╩ ⁸ │⁸ ⌐ ⅎ╢ ≤∆╢⁹ 

(2) ◓ꜞ☼ꜞⱣ⁸│כ ╕╡╩ ↓⇔⌐ↄↄ⁸ ╕╡╩ ↓⇔≡╙ ─ ⅜

⌂ ≤⇔⁸⅛≈ ⌐ ⌂ ≤∆╢⁹⌂⅔ ⅝│ ⌐╟╢⁹ 

(3) ◓ꜞ☼ꜞⱱ♇Ɽ│⁸ ╩ ⌐ⱨ▫כ♄ ┼ ≢⅝╢ ≤⇔⁸

≤─ ⁸ ┘ │ ⌐╟╢⁹ 

(4) Ⱪ꜠כ◌ ╩ ∆╢ │⁸ ⌐╟╢⁹ 

(5) ╩ ∆╢ │⁸ ⌐╟╢⁹ 

2.◄ⱪ꜡fiⱨ▫כ♄ 

(1) ◄ⱪ꜡fiⱨ▫⁸│♄כ◓ꜞ☼ꜞⱱ♇Ɽ⅛╠ ↕╣╢ ─ ⁸ ┘

╩ ⇔⁸ ⌐ ∆ ─ ╩◓ꜞ☼ꜞⱱ♇Ɽ⅛╠ ⅛≈ ⌐

⇔⁸ ┼ ╩ ℮╙─≤∆╢⁹ 

(2) ◄ⱪ꜡fiⱨ▫⁸│♄כ◓ꜞ☼ꜞⱱ♇Ɽ╟╡ ─ ⌐ ∆╢ ┘

⌐ ⅎ ╢ ≤⇔⁸●▬♪ ─ ⌐│ ╩כ♫▬ꜝ⌐ ╡∆╢

╙─≤∆╢⁹⌂⅔⁸ ⌐│⁸ ╩ꜝכ꜡─ ⇔⁸◄ⱪ꜡fi ┘

╩ ∆╢ ≤∆╢⁹ 

(3) ◄ⱪ꜡fiⱨ▫כ♄─ │⁸ ⅛↔ ( )≤⇔⁸

─ │ ╩♃כ⸗ ∆╢╙─≤∆╢⁹ 
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☻כꜞ◓⁸│ (4) ≤⇔⁸ │ ≤∆╢⁹ 

(5) ◄ⱪ꜡fiⱨ▫כ♄─ │⁸ ⌐╟╢⁹ 

3. ⱨ▫כ♄ 

(1)  ◓ꜞ☼ꜞ ⱨ▫⁸│♄כ◓ꜞ☼ꜞⱱ♇Ɽ⅛╠ ↕╣╢ ─ ⁸

┘ ╩ ⇔⁸ ⅝ ─ ╩ ⅛≈ ⌐ ┼ ╩ ℮╙─

≤∆╢⁹ 

(2)  ◓ꜞ☼ꜞ ⱨ▫⁸│♄כ◓ꜞ☼ꜞⱱ♇Ɽ╟╡ ─ ⌐ ∆╢

┘ ⌐ ⅎ ╢ ≤⇔⁸●▬♪ ─ ⌐│ כ♫▬ꜝ⌐

╩ ╡∆╢╙─≤∆╢⁹ 

(3)  ◓ꜞ☼ꜞ ⱨ▫כ♄─ │⁸ ⅛↔ ( )≤

⇔⁸ ─ │ ╩♃כ⸗ ∆╢╙─≤∆╢⁹ 

(4)  ◓ꜞ☼ꜞ ⱨ▫כ♄─ │⁸ ⌐╟╢⁹ 

 ꜗ◦♇ꜝ◒כꜛ☺.4

(1) ╠⅛♄כ▫⁸ⱨ│ꜗ◦♇ꜝ◒כꜛ☺  ↕╣╢ ╩ ⌐ ⇔√ ≢⁸

⌐ ⇔√ ─ ╩ ⇔≡ ╩ ℮╙─≤∆╢⁹ 

(2) ⁸│ꜗ◦♇ꜝ◒כꜛ☺  ─ ≢ ∂╢ ⁸ ⁸ ⌐ ⅎ╢ ≤∆╢⁹ 

(3) ⁸│♩כ꜠ⱪכꜛ☺  ⅜ ⌂ ≤⇔⁸ ─ ╩כ♫▬ꜝ│⌐ ↑╢

╙─≤∆╢⁹ 

(4) ─♩כ꜠ⱪכꜛ☺  ⌐╟╢ ─└╤⅜╡│⁸♦▫☻♃fi☻Ⱨכ☻⌐╟╡

⌐ ⅜ ⅎ╢╙─≤∆╢⁹ 

(5)  ─ ☻כꜞ◓⁸│ │ ≤⇔⁸ ⅜ ⇔⌂™ ≤∆╢⁹ 

(6) ─ꜗ◦♇ꜝ◒כꜛ☺  │⁸♩♇◓ꜟⱪ꜠כ♩ ≤∆╢⁹ 

(7) ─ꜗ◦♇ꜝ◒כꜛ☺  │⁸ ( )≤∆╢⁹ 

(8) ─ꜗ◦♇ꜝ◒כꜛ☺  │⁸ ⌐╟╢⁹ 

 ꜗ◦♇ꜝ◒ꜞ♩כ꜠▬ꜗ☺.5

⁸│ꜗ◦♇ꜝ◒ꜞ♩כ꜠▬ꜗ☺ (1) ⌐ ⇔√ ≢⁸ ⌐ ⇔√

─ ╩ ⇔≡ ╩ ⅎ╢╙─≤∆╢⁹ 

⁸│ꜗ◦♇ꜝ◒ꜞ♩כ꜠▬ꜗ☺ (2) ─ ≢ ∂╢ ⁸ ⁸ ⌐ ⅎ╢

≤∆╢⁹ 

─ꜗ◦♇ꜝ◒ꜞ♩כ꜠▬ꜗ☺ (3) │⁸ ≢ⱨꜟ♅ꜛכ◒ ⅜ ⌂╙─≤∆╢⁹ 

⁸│ꜗ◦♇ꜝ◒ꜞ♩כ꜠▬ꜗ☺ (4) ≢ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

(5) │ ≢ ⇔⁸ ─ │ ─ ⌐╟╡ ⌐ ⅎ╢ ≤

∆╢⁹ 

⁸│ꜗ◦♇ꜝ◒ꜞ♩כ꜠▬ꜗ☺ (6) ┘ ─ ⅜ ⌂ ┘

⌐ ≤∆╢⁹ 

⁸│ꜗ◦♇ꜝ◒ꜞ♩כ꜠▬ꜗ☺ (7) ⅜ ≢ ⌐ ≢⅝╢ ┘

≤∆╢⁹ 

─ꜗ◦♇ꜝ◒ꜞ♩כ꜠▬ꜗ☺ (8) │⁸ ( )≤∆╢⁹ 

─ꜗ◦♇ꜝ◒ꜞ♩כ꜠▬ꜗ☺ (9) │⁸ ⌐╟╢⁹ 
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7- 2- 2 ♪ꜝⱶ☻◒ꜝⱣ  

(1) ♪ꜝⱶ☻◒ꜝⱣ│⁸ ⌐ ∆╢ ⁸ ┘ ⌐ ⇔≡™╢ ╩

⁸ ⇔⁸∕─ ⁸ ⁸ │ ⌐╟╢⁹ 

(2) ♪ꜝⱶ☻◒ꜝⱣ│⁸ ⱱ♇Ɽ⁸ ⁸♩כꜙ◦ ♪ꜝⱶ⁸ ♩꜡fiⱷꜟ ┘

≢ ⇔⁸ ⁸ ⁸ ⌐ ⅎ╢ ≤⇔⁸⅛≈ ♪ꜝⱶ ┘ │

╩ ≢⅝╢ ≤∆╢⁹ 

(3) ♪ꜝⱶ ╩כ♫▬ꜝ⁸│⌐ ╡∆╢╙─≤∆╢⁹ 

⁸│♩כꜙ◦ (4) ─ ⌐ ╩ ↓↕⌂™ ≤⇔⁸ ╩כ♫▬ꜝ│⌐

╡∆╢╙─≤∆╢⁹ 

(5) ♩꜡fiⱷꜟ─ │⁸ ⌐ ≢⅝╢ ≤∆╢⁹ 

(6) ♪ꜝⱶ☻◒ꜝⱣ │⁸ ( )≤∆╢⁹ 

(7) ⌐ ╩ ↑╢ │⁸ ⌐╟╢⁹ 

(8) ♪ꜝⱶ☻◒ꜝⱣ─ │⁸ ⌐╟╢⁹ 

 

7- 2- 3 ┤╢™ ↑  

1.Ᵽ▬Ⱪ꜠כ♥▫fi◓☻◒ꜞכfi 

(1) Ᵽ▬Ⱪ꜠כ♥▫fi◓☻◒ꜞכfi│⁸ ⌐ ∆ ╩ ⇔⁸ ⌐ ∆

╩ ⅛≈ ⌐ ∆╢≤≤╙⌐ ─ ⁸ ╡⅜ ⌐ ⅎ╢ ≤∆╢⁹ 

(2) Ᵽ▬Ⱪ꜠כ♥▫fi◓☻◒ꜞכfi│⁸ ⌐ ∆┤╢™ ┘┤╢™ ╩ ⇔⁸

⁸ ⁸ ⌐ ⅎ ╢ ≤∆╢⁹╕√⁸ ⌐ ∆☻ⱪ꜠Ɽ▬ⱪ ⁸

⁸ ┘ ╩ ⇔√ ≤∆╢⁹ 

(3) Ᵽ▬Ⱪ꜠כ♥▫fi◓☻◒ꜞכfi⌐│⁸ ⌐ ╣√ ┌⌡╩ ∆╢╙─≤

⇔⁸ ╩כ♫▬ꜝ│⌐ ╡∆╢╙─≤∆╢⁹ 

─fiכꜞ◒☻ (4) │⁸ ⌐ ⅎ╢ ≤∆╢⁹ 

(5) Ᵽ▬Ⱪ꜠כ♥▫fi◓☻◒ꜞכfi─ │⁸ ⅛↔ ( )≤

∆╢⁹ 

(6) ┤╢™ ↑ ╩ ≤⇔√ │⁸ ╩ ↑╢╙─≤∆╢⁹ 

(7) ⌐ ╩ ↑╢ │⁸ ⌐╟╢⁹ 

(8) Ᵽ▬Ⱪ꜠כ♥▫fi◓☻◒ꜞכfi─ │⁸ ⌐╟╢⁹ 

 כfi♃꞉כꜞ◒☻.2

⁸│כfi♃꞉כꜞ◒☻ (1) ≤⇔⁸ ⌐ ∆ ─╒⅛ ∆╢

─ ┘ ─ ⌐╙ ⅎ╢ ≤∆╢⁹ 

(2) ─ │⁸◄◐☻Ɽfi♪ⱷ♃ꜟ │ כfi♃꞉כꜞ◒☻⁸⇔≥ ⌐╦√╡

╩ ↑╢╙─≤∆╢⁹ 

(3) ┘ │⁸ ⌐╟╢⁹ 

(4) ⌐│⁸ │ ╩ ↑╢╙─≤∆╢⁹ 

3.☻Ɽ▬ꜝꜟ  

(1) ☻Ɽ▬ꜝꜟ │⁸ ↕╣√ ┘ ⌐ ↕╣╢ ╩⁸ ⌐ ≢

⅝╢ ≤∆╢⁹⌂⅔⁸ ⁸ │ ⌐╟╢⁹ 
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(2) ☻Ɽ▬ꜝꜟ │⁸ ⌐ ∆ ⁸ ⁸ ↕ ┘ ╩ ∆╢╙─≤

∆╢⁹╕√⁸ ⌐♃fi◒ ╩ ≢⅝╢ ≤∆╢⁹ 

(3) ☻Ɽ▬ꜝꜟꜞⱲfi⌐│⁸ ╩כ♫▬ꜝ⌂ ↑╢╙─≤∆╢⁹ 

(4) ☻Ɽ▬ꜝꜟ │⁸ ─ ─ ⅎ™ ┘ ─ ╩ ꜟכ◦╢∆

≤∆╢⁹╕√⁸ ─☻כꜞ◓╡╟ ⅜≢⅝╢ ≤∆╢⁹ 

(5) ☻Ɽ▬ꜝꜟ │⁸ ⅛↔ ( )≤∆╢⁹ 

(6) ☻Ɽ▬ꜝꜟ ─ │⁸ ⌐╟╢⁹ 

 

7- 2- 4 ⁸  

(1)  ┘ )ꜗ◦♇ꜝ◒fiכ◖⁸│ )≤∆╢⁹ 

(2) fi◒ꜝ♇◦ꜗ│⁸כ◖  ⌐ ∆ ╩ ⇔⁸ ⌐ ∆ ─ ╩

⅛≈ ⌐ ╩ ℮╙─≤∆╢⁹ 

(3) fi◒ꜝ♇◦ꜗ│⁸כ◖  ─ ⌐ ⇔√ ╩ ⇔⁸ ─ ≢ ∂

╢ ⁸ ⁸ ⌐ ⅎ╢ ≤∆╢⁹ 

(4)  │ ≢ ⇔⁸ ─ │ ─ ⌐╟╡ ⌐ ⅎ╢ ≤

∆╢⁹ 

(5) fi◒ꜝ♇◦ꜗ│⁸כ◖  ─ ⌐ ⱦ♇♩⁸∕─ ─ ╛ ⅜ ⇔≡

╙ ╩ ∆╢↓≤⌂ↄ⁸⅛≈⁸ ╩ ∆╢↓≤⌂ↄ ⁸ ⅜ ╦╣⁸

≢⅝╢ ≤∆╢⁹ 

(6)  ┘Ⱨ♬○fi │⁸ ─ ╩ ∆╢ ꜟכ◦ ≤⇔⁸ ─

│ ≤∆╢⁹ 

(7) ꜗ◦♇ꜝ◒fiכ◖  │⁸ ( )≤∆╢⁹ 

(8)  ⌐ ╩ ↑╢ │⁸ ⌐╟╢⁹ 

(9) ─ꜗ◦♇ꜝ◒fiכ◖  │⁸ ⌐╟╢⁹ 

 

7- 2- 5  

1.꜡♇♪Ⱶꜟ 

(1) ꜡♇♪Ⱶꜟ│⁸ ╩ ⌐ ∆ ⁸ ╩ ⅛≈ ⌐ ∆╢≤

≤╙⌐ ⅜ ⌂ ≤∆╢⁹ 

(2) ꜡♇♪Ⱶꜟ│⁸꜡♇♪ ┘ ⌐╟╢ ⌐ ⅎ╢ ≤⇔⁸♪ꜝⱶ ─ ⅜

ⅎ╢╙─≤∆╢⁹ 

(3) ┘ │ ≤⇔⁸ ─ ⅎ™ ┘ ─ ╩ ∆╢

≤∆╢⁹ 

(4) ꜡♇♪Ⱶꜟ⌐│⁸ ─ ┘ ─√╘⌐ 2 ⱴfiⱱכꜟ╩

↑╢╙─≤∆╢⁹ 

(5) ꜡♇♪Ⱶꜟ │⁸ ( )≤∆╢⁹ 

(6) ꜡♇♪Ⱶꜟ⌐│⁸ ≤⇔≡─꜡♇♪╩ ∆╢╙─≤⇔⁸∕─ ┘

│ ⌐╟╢⁹ 
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(7)  ⌐│⁸꜡♇♪Ⱶꜟ ─ ꜚ♬♇♩╩ ↑╢

╙─≤∆╢⁹ 

(8)  ⌐│ ╩ ↑⁸ ⅜ ⌐ ⇔√ ⁸ ╩

∆╢╙─≤∆╢⁹ 

(9)  ⌐│⁸ ⌐ ∆ ─ ╩ ↑╢╙─≤∆╢⁹ 

(10)  ꜡♇♪Ⱶꜟ─ │⁸ ⌐╟╢⁹ 

2.☻Ɽ▬ꜝꜟ  

☻Ɽ▬ꜝꜟ │⁸꜡♇♪Ⱶꜟ╟╡ ↕╣√ ⅛╠ ⌐ ∆ ┘

─ ╩ ⅛≈ ⌐ ≢⅝╢ ≤∆╢⁹⌂⅔⁸ │⁸7- 2- 3 3.⌐╟╢╙─

≤∆╢⁹ 

 

7- 2- 6  

1.  

(1) ⱬꜟ♩◖fiⱬꜘ│⁸ ⌐ ─ ⁸ ┘ ⅜ ∂╢↓≤⌂ↄ

⌐ ∆ ≢ ⅛≈ ⌐ ╩ ℮╙─≤∆╢⁹ 

(2) ⱬꜟ♩◖fiⱬꜘ│⁸ ⌐ ∆ ─╒⅛⁸ ⁸ ┘ ╩ ⇔√

≤∆╢⁹ 

(3) ⱬꜟ♩◖fiⱬꜘ─ ⁸ ⁸ ⁸♩ꜝⱨ ⁸ ⁸ ⁸ ꜡

ꜝכ ─ⱪ♇▪◒כ♥⁸ ≤ ┘ │ ⌐╟╢⁹ 

2.  

(1) │⁸ ╡ │ ◖fiⱬꜘ≢│Ⱬ♇♪ ⁸ⱴ▬♫☻ ╩ ∂╢ ╡◖fi

ⱬꜘ│♥כꜟ ⌐ ↑╢╙─≤∆╢⁹ 

(2) │ ─ ╩ ╩ ⇔≡ ∆╢ ≤⇔⁸ ⅜ 55kW

─╙─⌐│ ╩ ∆╢╙─≤∆╢⁹⌂⅔⁸ ─ ⌐│⁸ ◌

Ᵽכ╩ ↑╢╙─≤∆╢⁹ 

(3) ─ │⁸ ⌐ ╩ ∆╢↓≤⌂ↄ⁸ ⌂ ≤

∆╢⁹ 

(4) ─ │⁸ ⌐╟╢⁹ 

3.ⱪכꜞ  

(1) ⱪכꜞ ─ │Ⱳכꜟ ╩ꜟכ◦ꜟ▬○ⱬ▪ꜞfi◓≤⇔⁸ꜝכ꜡│ ⇔√

☻כꜞ◓≢ ≤∆╢⁹ 

(2) ⱪכꜞ│☻ꜞ♇ⱪ╩ ∆╢√╘ ◗ⱶꜝ♇◐fi◓╩ ∆╙─≤∆╢⁹ 

ꜝכ꜡.4  

(1) ◐ꜗꜞ▪ ┘ ⱨꜝ♩─ꜝכ꜡ │⁸30 ≤∆╢⁹ 

│ꜝכ꜡ꜘꜞꜗ◐ (2) ꜝכ꜡3 │ꜝכ꜡fiכ♃ꜞ⁸ ꜝכ꜡1 ≤∆╢⁹ 

─ꜝכ꜡ (3) │Ⱳכꜟⱬ▪ꜞfi◓╩ ⇔√ ≤∆╢⁹ 

(4) ⱬꜟ♩◖fiⱬꜘ⌐│⁸ⱬꜟ♩ ╡ ┘ ─√╘ ꜝכ꜡ │◘▬♪

╩ꜝכ꜡ ↑╢╙─≤∆╢⁹ 
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(5) ─ⱬꜟ♩◖fiⱬꜘ─ ⌐│⁸3 ─▬fiⱤ◒♩꜡כꜝ╩ ∆

╢╙─≤⇔⁸ ↑ │ 300mm≤∆╢⁹ 

─ꜝכ꜡ (6) ↑ │⁸ ⌐╟╢⁹ 

5.ⱬꜟ♩ 

(1)  ⱬꜟ♩│ JIS ≤⇔⁸ │ⱬꜟ♩─ ─ 10.0 15.0≤∆╢⁹ 

(2)  ⱬꜟ♩─ │◌Ᵽכ◗ⱶ⁸ ┘ ≢ ↕╣√ ≤∆╢⁹ 

(3)  ⱬꜟ♩│ ⌐ ╣√╙─≤⇔⁸ │ ≡ ◄fi♪꜠☻ ≤∆╢⁹

⌂⅔⁸ │ 100%≤∆╢⁹ 

6. ה  

(1)  ⌐ ∆╢⅔∕╣─№╢ⱬꜟ♩◖fiⱬꜘ⌐│⁸ ⌂ ╩

↑╢╙─≤∆╢⁹⌂⅔⁸ │ │ Ⱪ꜠כ◐

≤∆╢⁹ 

(2)  ⌐ ∆╢⅔∕╣─№╢ ╡ ╩ ∆╢ⱬꜟ♩◖fiⱬꜘ≢│⁸

≤⇔≡ Ⱪ꜠כ◐╩ ↑╢╙─≤∆╢⁹ 

ⱪ♇▪◒כ♥.7  

ⱪ♇▪◒כ♥ (1) │⁸ⱬꜟ♩◖fiⱬꜘ─ ⅜ 30m ─ כꜙꜞ◒☻│ ⁸30m

─ │◌►fi♃כ►▼▬♩ ≤∆╢⁹⌂⅔⁸◌►fi♃כ►▼▬♩≢ ≢⅝⌂

™ ─ⱬꜟ♩◖fiⱬꜘ │►▬fi♅ ≤∆╢⁹ 

ⱪ♇▪◒כ♥ (2) ꜘ⁸ⱬꜟ♩◖fiⱬ│◒כ꜡♩☻─ ─ 2% ≤⇔ ⌐ ∆

╢ ≤∆╢⁹ 

ⱪ♇▪◒כ♥ (3) ⌐│⁸ⱬꜟ♩◖fiⱬꜘ │ ⅛╠ ╩ ↑

╢╙─≤∆╢⁹ 

8.ⱬꜟ♩◒ꜞכ♫ 

(1) ⱬꜟ♩◒ꜞ⁸│♫כⱬꜟ♩─ ⌐ ∫≡™╢ ╩ ⌐ ╡ ↑╢ ≤∆

╢⁹ 

(2) ⱬꜟ♩◒ꜞ⁸│♫כ◗ⱶ │♅♇ⱪ ≤∆╢⁹ 

ꜞכⱪꜟכ♥ (3) ⱪ♇▪◒כ♥┘ ⱪכꜞ ⌐│⁸ ╖ ─◗ⱶ ☻

╩Ɽכ꜠◒ ↑╢╙─≤∆╢⁹ 

9.  

│ ╩ ╢ⱬꜟ♩◖fiⱬꜘ⌐│⁸ ─ ─ ╩ ∆╢

─ ╩ ↑╢╙─≤∆╢⁹ 

10.ⱬꜟ♩№⅔╡ ╘ 

ⱬꜟ♩◌Ᵽכ⅜ ↕╣⌂™◖fiⱬꜘⱨ꜠כⱶ ⌐│⁸ │ ⌐ⱬꜟ♩─№⅔

╡╩ ←√╘ 6m ⌐ ≢ ─ⱬꜟ♩─№⅔╡ ╘╩ ↑╢╙─≤∆╢⁹ 

♩כꜙ◦.11  ♩כ◌☻┘

(1) ⱬꜟ♩◖fiⱬꜘ─ ╡ ⅞ ⌐│ ─ ↓╓╣ ┘ ╡⅜⌂ↄ⁸ ⇔√

╩ ∆╢√╘ ♩כꜙ◦─ ╩♩כ◌☻┘ ↑╢╙─≤∆╢⁹ 

(2) ⅜ ⁸│⌐♩כꜙ◦╢∆ כ♫▬ꜝ─ │◒♇◦ꜛfiⱳ◔♇♩╩ ↑

╢╙─≤∆╢⁹ 
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♩כꜙ◦⁸√╕ ─ ⌐╟╡ⱬꜟ♩─ ╩ ↓↕⌂™ ≤∆╢⁹ 

⁸│⌐♩כ◌☻ (3) ⌂ ◗ⱶ ╩ ↑╢╙─≤∆╢⁹ 

│fiⱤ♄─♩כꜙ◦ (4) │꜠Ᵽכ⌐╟╢ ≤∆╢⁹ 

(5) ⱬꜟ♩◖fiⱬꜘ ─ ╡ ⅞ ⁸│⌐♩כꜙ◦ ♩כꜙ◦כ♄ꜝ╘√─ │

◒♇◦ꜛfiⱳ◔♇♩╩ ↑╢╙─≤∆╢⁹ 

12.ⱬꜟ♩◌Ᵽכ 

(☻♩♇◒Ɽ▬ꜟ⅛╠Ᵽ♇♅ꜗכⱪꜝfi♩─ )─ⱬꜟ♩◖fiⱬꜘ⌐│⁸ⱬꜟ

♩◌Ᵽכ╩ ↑╢╙─≤∆╢⁹⌂⅔⁸ⱬꜟ♩◌Ᵽ⁸│⌐כ 10m↔≤⌐ ╩ ↑╢

╙─≤∆╢⁹ 

13.♩ꜞ♇Ɽ 

(1) ♩ꜞ♇Ɽ│ ⅜ ≢⁸ ⌐ ∆ ≢ ─ ⅜≢⅝╢ ≤∆

╢⁹ 

(2) ♩ꜞ♇Ɽ─ │ ≤⇔⁸ │ 10m 20m/min≤∆╢⁹ 

(3) ♩ꜞ♇Ɽ┼─ │⁸ ⌐╟╢⁹ 

14.◖fiⱬꜘⱨ꜠כⱶ 

(1) ◖fiⱬꜘⱨ꜠כⱶ│♩ꜝ☻ │☻♩ꜞfi● ≤⇔⁸1ⱨ꜠כⱶ │ ⁸

ⱨ꜠כⱶ │Ⱳꜟ♩ ≤∆╢⁹ 

(2) 1m ─◖fiⱬꜘⱨ꜠כⱶ│⁸☻♩ꜞfi● ≤⇔⁸3m ⌐ ─

╩ ↑╢╙─≤∆╢⁹ 

(3) ◖fiⱬꜘⱨ꜠כⱶ─ √╦╖ │⁸ ⌐ ⇔ 600 ─ 1 ≤∆╢⁹ 

(4) ◖fiⱬꜘⱨ꜠כⱶ│ ≤⇔≡⁸ ╩ ↑╢╙─≤⇔⁸ │◄◐☻Ɽfi

♪ⱷ♃ꜟ │ ≤∆╢⁹╕√⁸100m ↔≤⌐ ─ ≤⇔≡ ╡

╩ ↑╢╙─≤∆╢⁹ ─ │ 15.⌐╟╢⁹ 

(5) ◖fiⱬꜘⱨ꜠כⱶ─ │ ≤∆╢⁹ 

15. ┘  

(1) ⱬꜟ♩◖fiⱬꜘ⌐│⁸ ≤⇔≡ ┘ ╩ ↑╢╙─≤∆╢⁹ 

(2) ─ │ 600mm ≤∆╢⁹√∞⇔⁸ ─ ⌐ ∆╢ ⌐≈™≡│⁸∕

─ ╩ 400mm ≤∆╢⁹ 

(3) │⁸ ↕ 900mm ⁸ │ 1100mm≤⇔⁸ ↕╪─ │ 300mm ≤

∆╢⁹ 

(4) ─ │ 600mm ≤⇔⁸ │ 50 ≤∆╢⁹ 

16.  

│⁸ ─ ♩ꜝ☻ │ ⱷfiכꜝ─ ≤⇔⁸∕─ │ ⌐╟╢⁹ 

17.  

(1) │ ≤⇔⁸ ─ fiכ▼♅♩☻♥│ ⌐╟╢⁹╕√⁸

│ ─ 25% 110%╩ ≤⇔⁸ │ⱨꜟ☻◔כꜟ⌐ ⇔≡±

0.5%≤∆╢⁹ 

(2) ─◖fi♩꜡⁸│♩♇♬ꜚꜟכ ┘

╩ ∆╢╙─≤∆╢⁹ 
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18.  

(1) │⁸ ≤∆╢⁹ 

(2) ─ ─ │⁸ ∟⌐ ∆╢ ┘ⱬꜟ♩◖fiⱬꜘ╩ ↕∑╢ ≤

∆╢⁹ 

19.ⱬꜟ♩  

(1) ⱬꜟ♩ │⁸ⱬꜟ♩ │ ⱪכꜞ ⌐

╟╡ ∆╢╙─≤⇔⁸ ∆╢ⱬꜟ♩◖fiⱬꜘ│ ⌐╟╢⁹ 

(2) ⱬꜟ♩⅜ ⇔√ │⁸ ∟⌐ ∆╢ ┘ⱬꜟ♩◖fiⱬꜘ│ ↕∑╢

≤∆╢⁹ 

20.  

ⱬꜟ♩◖fiⱬꜘⱨ꜠כⱶ⁸ⱬꜟ♩◖fiⱬꜘ ⌐│⁸ ┘ ⌐ ─⌂™

╟℮⁸ ╩ ↑╢╙─≤∆╢⁹ 

21.ⱬꜟ♩◖fiⱬ▪─  

ⱬꜟ♩◖fiⱬꜘ─ │⁸ ⌐╟╢⁹ 

 

7- 2- 7 ┘ ⇔  

ꜟ▬Ɽ☺כ◘.1 ┘☻♩♇◒Ɽ▬ꜟ 

ꜟ▬Ɽ☺כ◘ (1) ┘☻♩♇◒Ɽ▬ꜟ│ ⁸ ⱦfi │ ≤∆╢⁹ 

ꜟ▬Ɽ☺כ◘ (2) ┘☻♩♇◒Ɽ▬ꜟ─ ⇔ │⁸◖fi◒ꜞכ♩ Ɽ♩כ◕ꜟ◖│

▬ⱪ ≤⇔⁸ ─ │⁸ ╩ ↑╢╙─≤∆╢⁹ 

2.꜡♇◒ꜝ♄ 

(1) ( 30mm )─ ☻♩♇◒Ɽ▬ꜟ⌐│⁸꜡ ♇◒ꜝ♄╩ ↑╢╙─≤

∆╢⁹ 

(2) ꜡♇◒ꜝ♄│⁸ ─ ⌐╟╢ ┘ ⅜⌂™ ≤∆╢⁹ 

(3) ꜡♇◒ꜝ♄─ │⁸ ≤⇔⁸◒♇◦ꜛfiⱳ◔♇♩╩ ↑╢

╙─≤∆╢⁹ 

(4) ꜡♇◒ꜝ♄⌐│⁸ ⱬꜟ♩◖fiⱬꜘ─ ╩ ↕∑⌂™╙─≤∆╢⁹ 

3.  

(1) │⁸ Ɽ▬ⱪ♩כ◕ꜟ◖│ ≤⇔⁸ ╩ ↑⁸∕─ │

⌐╟╢⁹ 

(2) ╩ ≤∆╢ │⁸ ⌐ ∆ ╩ ∆╢≤≤╙⌐⁸ ⌐

╣ ◓fi♅כ▪┘ ╩ ⇔√ ≤∆╢⁹ 

4.  

(1) │⁸ Ɽ▬ⱪ♩כ◕ꜟ◖│ ≤⇔⁸ ╩ ↑╢╙─≤∆╢⁹ 

(2) │⁸ ⌐ ∆ ╩ ∆╢≤≤╙⌐⁸ ─ ⅜ ⅝⌂™ ≤∆

╢⁹ 

5. ⇔  

Ɽ▬ꜟ⁸☻♩♇◒Ɽ▬ꜟ⁸☺כ◘ (1) ┘ ⌐│⁸ ─ ⇔⅜⁸

⌐ ∆ ≢ ⅛≈ ⌐ ⅎ╢ ⇔ ╩ ↑╢╙─≤∆╢⁹ 
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(2) ⇔ │ ⱨ▫⁸⅔⌂⁹╢∆≥♄כ ─ ⇔ │⁸◌♇♩○ⱨ◕כ♩(

│ )≤∆╢⁹ 

(3) ⇔ ⌐│ ⇔ ─ ה ≤⇔≡⁸ ╩♩כ◕⌂ ↑╢╙─

│♩כ◕⁸⅔⌂⁹╢∆≥ ≤∆╢⁹ 

 

7- 2- 8  

1.  

(1) ╩ ∆╢ │⁸ ⌐╟╢⁹ 

(2) │ ≤⇔⁸ ∆╢ ⁸ ⁸ ─ ⅜≢⅝╢ ≤∆

╢⁹⌂⅔⁸ ⌐ ה ╩ ℮ │⁸ ⌐╟╢⁹ 

(3) ─ │ │ ╣≤⇔⁸ │ ⌐╟╢⁹ 

2.  

(1) ┘ │ ⁸ ╩ ⇔√ Ɫ►☻≤⇔⁸ ⁸

─ ╩ ∆╢╙─≤∆╢⁹ 

(2) │⁸ ─√╘─ ╩ ∆╢╙─≤∆╢⁹ 

3.  

⌐│⁸ ─ ┘ ⌐ ─⌂™╟℮⁸ ╩ ↑╢╙─≤∆╢⁹ 

 

7- 2- 9  

1.ⱱ♇Ɽ 

(1) ⱱ♇Ɽ│ ⌐ ∆ ╩ ⇔⁸ ⌐│ ╩כ♫▬ꜝ─ ↑╢╙─≤∆

╢⁹ 

(2) ⱱ♇Ɽ│ ─ ⇔⅜ ⅛≈ ⌐ ⅎ╢╙─≤⇔⁸ ⁸│כ♫▬ꜝ┘

℮ ⌐ ∂√ ╩ ∆╢╙─≤∆╢⁹ 

(3) ⱱ♇Ɽ⌐ ∆╢♄fiⱤ│⁸ │꜠Ᵽכ⌐╟╢ ≤∆╢⁹ 

(4) ─▪fiⱣꜝfi☻ ┘ ─ ─ⱱ♇Ɽ╩ ↑╢

⌐│⁸ ⌐╟╢⁹ 

2.  

(1) ꜚ♬♇♩⌂≥─ ┘ ⁸┤╢™ ↑⁸ │⁸ ╩ ≢

⅝╢ ╩ ∆╢╙─≤∆╢⁹ 

(2) ⌐│⁸ ⌐ ∆ ┘ ╩ ≢⅝╢ ╩ ↑╢╙─≤∆╢⁹ 

(3) ⌐│ ה ─ ┘ ╩ ↑╢╙─≤∆╢⁹ 

(4) ─ ⌐≈™≡│⁸ ⌐╟╢⁹ 

3. ┘  

(1) ⌐│⁸ ─ ╩ ⌐ ┘ ≢⅝╢

│ ╩ ↑╢╙─≤∆╢⁹ 

(2) ─ │⁸7- 2- 6 15.⌐╟╢⁹ │ 400mm ≤⇔⁸ ↕⅜ 5m №╢

│ ↕ 2.5m ─ ⌐ ─ ╙√╣╩ ↑╢╙─≤∆╢⁹ 
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7- 2- 10  

1.  

⌐ ∆╢ │ ∆╢⅜⁸ ─ ┘ │

⌐╟╢⁹ 

2.  

─ ⌐│ ⁸ ─ ╩ ∆╢╙─

≤∆╢⁹ 

3. ┘  

(1) ┘ │₈ ₉₈ ₉₈ ₉≤∆╢⁹⌂⅔⁸₈ ₉₈

₉─ ⅎ│ ─ ☻▬♇♅⌐╟╡ ⇔⁸₈ ₉₈ ₉─ │

─ ☻▬♇♅⌐╟╡ ╩ ℮╙─≤∆╢⁹ 

(2) │ ≤⇔ ≢ │⁸ ─ ─ │ ≢⅝⌂

™ ≤∆╢⁹ ─ ⁸ ⌐│ ─ ╣─ ─ ⅛╠

≢⌂↑╣┌ ≢⅝⌂™╟℮▬fi♃꜡♇◒╩ ↑⁸ │ ≤│ ≤

∆╢⁹ 

(3)  

─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ  

─ │⁸ ╩ ⇔≡ ⇔⁸ ─ ╣─ ⅛╠ ─ ≢♃▬

ⱴ ⌐╟╡ ∆╢╙─≤∆╢⁹ 

ᵒ  

♃▬ⱴ ⌐╟╡ ≤ ─ ≢ ↕∑⁸ ─ │ ─ ⇔╩

∫≡ ∆╢╙─≤∆╢⁹ 

ᵓ ▬fi♃꜡♇◒  

│ ≢ ⅜ ⇔√ │⁸ ─ ╣─ ─ │ ∟

⌐ ∆╢╙─≤∆╢⁹ 

(4)  

ᵑ ─ ⁸ ( ⁸ ) ┘ ─ ☻▬♇♅⌐╟╡ ≡─

╩ ∆╢╙─≤∆╢⁹ 

ᵒ ☻▬♇♅│⁸ ↔≤⌐ ⅛╠ ≢⅝╢ ⌐ ∆╢╙─

≤∆╢⁹ 

ᵓ ☻▬♇♅│⁸ ─⌂™╟℮ ⇔√ ≤∆╢⁹ 

(5)  

ᵑ ₈ ₉ ⌐│⁸ ─ ╕≢ⱬꜟ⁸Ⱪ◙⁸כ◘▬꜠fi⌐╟╡

∆╢╙─≤∆╢⁹ 

ᵒ ≢│⁸ ─ ╕≢ⱬꜟ⁸Ⱪ◙⁸כ◘▬꜠fi ⌐╟╡

∆╢╙─≤∆╢⁹ 

ᵓ ⌐ ─ ≢ ⇔√ │⁸ ⌐ⱬꜟ⁸Ⱪ◙⁸כ

◘▬꜠fi⌐╟╡ ∆╢╙─≤∆╢⁹ 
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4.  

(1) ─ │⁸ ⌐╟╢⁹ 

(2) ─ │ ⌐╟╢⁹╕√⁸ ⌐ (◓ꜝⱨ▫♇◒ⱤⱠꜟ

│ CRT ) ┘ CCTV ╩ ↑⁸ ⌐ ⌂ ☻▬♇♅⁸ ☻▬♇♅

╩ ∆╢╙─≤∆╢⁹⌂⅔⁸ ┘ CCTV ─ │⁸

⌐╟╢⁹ 

(3) ⌐│ ╩ ↑⁸ ⅜ ↕╣√ │⁸ ⌐

⌂ↄ │ ⇔⁸ ─ ╙ ∆╢╙─≤∆╢⁹ 

(4) ⌐│⁸ ┘ ╩ ⅎ╢╙─≤∆╢⁹ 

(5) ∕─ ⌐≈™≡│⁸ 10 ⌐╟╢⁹ 

5. ☻▬♇♅  

(1) ♪ꜝⱶ☻◒ꜝⱣ ┘꜡♇♪Ⱶꜟ⌐│⁸ ה ─ ╩↕╠⌐ ∆╢√╘⌐

כ◐ ☻▬♇♅╩ ↑⁸↓─☻▬♇♅╩ ↕∑√ │ ┘

⅛╠│ ≢⅝⌂™╙─≤∆╢⁹ 

(2) ⱬꜟ♩◖fiⱬꜘ⌐│⁸꜡כⱪ☻▬♇♅╩ ╩♅♇▬☻ⱪכ꜡⁸↑ ⇔√ │

ⱬꜟ♩◖fiⱬꜘ╩ ↕∑╢≤≤╙⌐⁸ ─ ╙ ∟⌐ ∆╢╙─≤∆

╢⁹ 

6.  

ה ה ─ │▬fi♃כⱱfi─ ┘

│⁸ ⌐╟╢⁹ 

 

 

 3  ◖fi◒ꜞכ♩  

◖fi◒ꜞכ♩ │⁸ ⌐ ∆ ╩ ⇔ ⌐ ⅎ╢≤≤╙⌐⁸ ⌂◖

fi◒ꜞכ♩╩ ⅛≈ ⇔≡ ≢⅝╢╙─≤∆╢⁹ 

 

7- 3- 1  

1.  

│ ↕╣╢ ⁸ ⁸☿ⱷfi♩ ╩ ⌐ ┼ ≢⅝╢╙─≤∆╢⁹ 

2.  

│ ⱦfi ⌐ ↑⁸ ─ ┘ ⌐ ⌂ ≤∆╢⁹ 

3.  

│ ≤⇔⁸ fiⱫ♇♪⁸כ♃│⌐ ⱬꜟ♩◖fiⱬꜘ ┘☿ⱷfi♩

┘⌐ ╩ ≢⅝╢☻Ɑכ☻╩ ↑╢╙─≤∆╢⁹ 

─♪♇fiⱫכ♃.4  

─♪♇fiⱫכ♃ │⁸ ⌐ ⱶ◗)כ♫▬ꜝ │ )╩ ╡⇔√

≤⇔⁸ ⅛╠─ ≢ ─ ┘ ─ ⌐ ⌐ ≢⅝

╢ ≤∆╢⁹ 
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5.  

─♪♇fiⱫכ♃ │ ≤∆╢⁹ 

 

7- 3- 2  

1.  

(1) │⁸ ╩ ⇔≡ │Ⱳꜟ♩ ╘ ≤∆╢⁹╕√⁸

≤╙ ─ ⅜ ⌐ ╦╣╢ ┘ ≤∆╢⁹ 

(2) │⁸ ┘ ⌐╟╡ ∏╢ ─ ⌐ ⇔≡ ≤

╩ √∑√ ≤∆╢⁹ 

(3) ⌐│⁸ ─ ⁸ ╩ ∆╢꜠ⱬꜟ☻▬♇♅╩ ↑╢≤≤╙⌐⁸

──∙⅝ ╩ ↑╢╙─≤∆╢⁹ 

(4) ⅛╠─ ─ ⇔│⁸◌♇♩○ⱨ◕כ♩╟╡ ™⁸∕─ │◄▪◦ꜞ

fi♄ ≤∆╢⁹⌂⅔⁸ ⌂ ╩ ℮√╘ ⇔ │⁸☺ꜛ◑fi◓⸗כ◦ꜛfi⌐

╟╡ ℮╙─≤∆╢⁹ 

(5) ◌♇♩○ⱨ◕כ♩─ ⌐ ╩♩כ◕♪▬ꜝ☻ ↑╢╙─≤∆╢⁹ 

⁸│⌐♩כ◕ (6) ╩כⱣꜝ◌כꜛ♅⁸╘√─ ↑╢╙─≤∆╢⁹ 

(7)  ( 40mm )─ ⌐│⁸꜡♇◒ꜝ♄╩ ↑╢╙─≤∆╢⁹ 

(8)  ─ ⌐│⁸ ⌐ ╩כ♫▬ꜝ ╡∆╢╙─≤∆╢⁹ 

(9)  ─ ⌐│⁸◄▪Ᵽ▬Ⱪ꜠כ♃ ╩ ↑╢╙─≤∆╢⁹ 

(10)  ⌐│⁸ ה ─ ╩ ↑╢╙─≤∆╢⁹ 

(11)  ⌐ ∆╢ ─ ┘ ─ │⁸ ⌐╟╢⁹ 

2.☿ⱷfi♩  

(1) ☿ⱷfi♩ │⁸☿ⱷfi♩ ┘ ⅜ ⅛≈ ⌐ ⅎ╢ ≤∆╢⁹ 

(2) ☿ⱷfi♩ │⁸ │ ─ ─

≤∆╢⁹ 

(3) ☿ⱷfi♩ ─ ⌐│⁸☿ⱷfi♩ ⁸ⱴfiⱱכꜟ ┘◄▪ ⅝╩ ↑╢╙

─≤∆╢⁹⌂⅔◄▪ ⅝│◄▪≤☿ⱷfi♩╩ ⌐ ↕∑╢≤≤╙⌐ ─ ╩

← ≤∆╢⁹ 

(4) ☿ⱷfi♩ ─ fiꜛ◦כ꜠▪◄⁸│⌐ ╩ ↑⁸ ⱣꜟⱩ⌐╟╡

╩⇔⌂⅜╠ ⅝ ∑╢╙─≤∆╢⁹ 

(5) ☿ⱷfi♩ ─ 2 ⌐ ─ⱦfi꜠ⱬꜟ☻▬♇♅╩ ↑⁸

┘ ⌐╟╡ ה ╩ ≢⅝╢ ≤∆╢⁹ 

(6) ⱣꜟⱩ─ ⌐ ╩♩כ◕♪▬ꜝ☻ ↑╢╙─≤∆╢⁹ 

(7) ☿ⱷfi♩ ─ │⁸ ⌐╟╢⁹ 

3.  

(1) │⁸ ─ ⅝ │ ≤∆╢⁹ 

(2) ⌐│⁸ⱴfiⱱ⁸ꜟכ │ ☿fi◘╩ ↑╢╙─≤∆╢⁹ 

(3) │⁸ ⌐ⱴfiⱱ⁸╩ꜟכ ⌐♪꜠fi ⅝╩ ↑╢╙─≤∆╢⁹ 

(4) ─ │⁸ ⌐╟╢⁹ 
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4.  

│⁸ ≤⇔⁸ ⱣꜟⱩ ┘

╩ ∆╢╙─≤∆╢⁹ 

 

7- 3- 3  

1.  

(1) │⁸ ─ ╩ ↑╢↓≤⌂ↄ⁸ ⌐ ╘╢ ≢ ⅛≈

⇔≡ ≢⅝╢╙─≤∆╢⁹ 

(2) ─ │ ≤⇔⁸ │ ⌐ ⇔√╙─≤∆

╢⁹⌂⅔⁸ ─ │⁸JIS A 5308⌐╟╢╙─≤∆╢⁹ 

(3) ─ │⁸ ⅛╠ ≤∆╢⁹ 

(4) ╩ ↑╢ │⁸ ⌐╟╢⁹ 

(5) ⌐│⁸ ♥☻♩►▼▬♩╩ ∆╢╙─≤∆╢⁹ 

2.  

(1) │⁸ ꜟ☿♪כ꜡⌐ⱶכ꜠ⱨꜟכ◔☻─ ╩ ⇔≡ ╩

⇔⁸ ≤∆╢⁹ 

(2) │ ≤⇔⁸ ⌐│ ⌐ כ♫▬ꜝ │◗ⱶꜝ▬

─כ♫ ╡╩ ∆╙─≤∆╢⁹ 

(3) ⌐│⁸◌♇♩○ⱨ◕כ♩╩ ↑⁸∕─ │◄▪◦ꜞfi♄ ≤∆╢⁹⌂

⅔⁸ ⌐│ ◗ⱶ╩ ↑ ⌐ ≢⅝╢╙─≤∆╢⁹ 

(4) ⌐│⁸Ᵽ♇ⱨꜟⱦכⱶ╩ ↑╢╙─≤∆╢⁹ 

3.☿ⱷfi♩  

(1) ☿ⱷfi♩ │⁸ ꜟ☿♪כ꜡⌐ⱶכ꜠ⱨꜟכ◔☻─ ╩ ⇔≡

─ ╩ ∆╢╙─≤∆╢⁹⌂⅔⁸ ⌐│◄▪Ᵽ▬

Ⱪ꜠כ♃ ╩ ⌐ ∂≡ ↑╢╙─≤∆╢⁹ 

(2) ☿ⱷfi♩ ⌐│ ╩♩כ◕ ↑⁸∕─ │◄▪◦ꜞfi♄ ≤∆╢⁹

⌂⅔⁸ ─≥♩כꜙ◦ │⁸◐ꜗfiⱣ☻╩ ⇔ ╩ ∆╙─≤∆╢⁹ 

4.  

(1) │⁸ ꜟ☿♪כ꜡⌐ ╩ ⇔≡ ╩ ∆╢╙─≤∆╢⁹

│ ≢ │ ╩ ⇔ ⌐│◄▪◦ꜞfi♄ ─ ⱣꜟⱩ╩ ↑

╢╙─≤∆╢⁹ 

(2) ─ │⁸◄▪◦ꜞfi♄ 2 ◌♇♩ Ᵽ♃ⱨꜝ▬ⱣꜟⱩ≢ ⌐ ℮╙─≤∆

╢⁹ 

(3) ─ ⅛╠─ ⇔│⁸ ─ ╩ ↑≡ ≢ ─ ≤ ∆╢↓≤⌂ↄ

Ⱶ◐◘⌐ ≢⅝╢╙─≤∆╢⁹ 

5.  

(1) │⁸ ⌐ ꜟ☿♪כ꜡≈⅛⁸≢─╙√⇔ ╩ ⇔≡

╩ ∆╢╙─≤∆╢⁹ │☻♥fi꜠☻ ≢⁸ ⌐│◄▪◦ꜞ

fi♄ ─ ⱣꜟⱩ╩ ↑╢╙─≤∆╢⁹ 
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(2) │⁸◄▪◦ꜞfi♄⌐╟╢ 2 ◌♇♩ ⱣꜟⱩ≢ ⌐ ℮╙─≤∆╢⁹ 

(3) ≢ ↕╣√ │⁸ ⱲכꜟⱣꜟⱩ╩ ⇔≡ ⌐

↕╣⁸ ≤ ⌐ ≢⅝╢╙─≤∆╢⁹ 

 

7- 3- 4 ⱱ♇Ɽ  ♩כꜙ◦┘

1. ⱱ♇Ɽ 

(1) ⱱ♇Ɽ│⁸ ≢ ⌐│ ─כ♫▬ꜝ ╡╩ ⇔⁸

─ ┘ ⅜ ⌐≢⅝╢ ≤∆╢⁹ 

(2) ⱱ♇Ɽ⌐│◌Ᵽכ╩ ↑⁸ ─ ─√╘─Ᵽ♇ⱨꜟ╩ ↑

╢╙─≤∆╢⁹╕√⁸☿ⱷfi♩│ ♩כꜙ◦ꜟⱬ▬☻≢♩כꜙ◦ │ כꜙ◦▬▼►2

♩┼ ≢⅝╢ ≤∆╢⁹ 

(3) ─ⱱ♇Ɽ ─ │⁸ⱨ□fi ┘Ᵽ◓ⱨ▫ꜟ♃⌐╟╡ ℮╙─≤∆╢⁹ 

(4) ⱨ□fi─ │ ≢ ™⁸Ᵽ◓ⱨ▫ꜟ♃─ │ ≤⇔♃▬ⱴ

─Ᵽ◓ⱨ▫ꜟ♃ ⌐╟╡ ℮╙─≤∆╢⁹ 

(5) ⱱ♇Ɽ┼─ ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

(6) ⱱ♇Ɽ─ │⁸ ⌐╟╢⁹ 

 ♩כꜙ◦.2

(1) ☻▬ⱬꜟ◦ꜙכ♩ │ ⁸│♩כꜙ◦▬▼►2 ≢

⌐│ ⌐ ╩כ♫▬ꜝ ╡⇔⁸ ─Ⱶ◐◘⌐ ⌐ ≢⅝╢ ≤∆

╢⁹ 

(2) ☻▬ⱬꜟ◦ꜙכ♩─ │ ≤⇔⁸ ─ ⌐ ≢⅝╢╙─≤∆╢⁹ 

(3) 2 ─♩כꜙ◦▬▼► ♄fiⱤ─ │◄▪◦ꜞfi♄ ≤⇔⁸ ─ ⌐ ≢

⅝╢╙─≤∆╢⁹ 

─◘◐⁸Ⱶ│♩כꜙ◦ (4) │ ≤ ⇔≡◄▪◦ꜞfi♄⌐≡ ⇔ ╖

⅜ ⌐≢⅝╢ │♩כꜙ◦⁸√╕⁹╢∆≥ ─ ⌂ ⅜≢⅝⁸⅛≈☿ⱷfi

♩─ ⅜ ↓╠⌂™ ≤∆╢⁹ 

 

7- 3- 5  

1. ( )Ⱶ◐◘ 

(1) Ⱶ◐◘│⁸ ⌐ ∆◖fi◒ꜞכ♩╩ ⌂ ≢⁸ ⇔≡ ≢⅝╢╙─

≤∆╢⁹ 

(2) Ⱶ◐◘ⱨ꜠כⱶ ┘♅ꜟ♥▫fi◓ⱨ꜠כⱶ │⁸ ≤∆╢⁹ 

(3) Ⱶ◐◘♪ꜝⱶ─ ┘ │⁸ ╩ ≢כ♫▬ꜝ ╡╩∆╢╙

─≤∆╢⁹ 

(4) Ⱶ◐◘│⁸♅ꜟ♥▫fi◓ⱨ꜠כⱶ ─☻Ⱨfi♪ꜟ⌐꜡כꜝⱬ▪ꜞfi◓╩ ⇔≡

↕∑╢ ≤∆╢⁹ 

(5) Ⱶ◐◘ │⁸♅ꜟ♥▫fi◓ⱨ꜠כⱶ⌐ ↑╠╣√ ⌐╟╡⁸ ╩

⇔≡ ↕╣╢╙─≤∆╢⁹ 

(6) Ⱶ◐◘─ ┘ │⁸◄▪◦ꜞfi♄ │ ◦ꜞfi♄ ≤⇔⁸◒♇◦ꜛfi
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╩ ∆╢╙─≤∆╢⁹ 

(7) Ⱶ◐◘│⁸◖fi◒ꜞכ♩ⱱ♇Ɽ╩ ⌐ ⇔⁸ Ⱶ◐◘─ │ ⅛╠─

⌐╟╢ │ ⌐≡ ⅜ ⅎ╢╙─≤∆╢⁹ 

(8) Ⱶ◐◘─ ⁸ │⁸ ⅛╠─ ⌐╟╢ │ ⌐≡

⅜ ⅎ╢╙─≤∆╢⁹ 

(9) Ⱶ◐◘│ ⁸ ┘ ⌐≡ ≢⅝╢╙─≤∆╢⁹ 

(10)  Ⱶ◐◘ │⁸ ⌐╟╢⁹ 

(11)  ( )Ⱶ◐◘─ │⁸ ⌐╟╢⁹ 

2. Ⱶ◐◘ 

(1) Ⱶ◐◘│⁸ ⌐ ∆◖fi◒ꜞכ♩╩ ⌂ ≢⁸ ⇔≡ ≢⅝╢╙─

≤∆╢⁹ 

(2) Ⱶ◐◘─ │⁸ │ ─ ≤∆╢⁹ 

(3) Ⱶ◐◘♪ꜝⱶ│ ≤⇔⁸Ⱶ◐◘♪ꜝⱶ─ ┘ │⁸ ⌐

╩כ♫▬ꜝ ╡∆╢╙─≤∆╢⁹ 

(4) Ⱶ◐◘─ │⁸ ⅛╠─ ⌐╟╢ ┘ ⌐╟╢

⅜ ⅎ╢╙─≤∆╢⁹ 

(5) Ⱶ◐◘♪ꜝⱶ הכ♫▬ꜝ─ ─ │ ⁸ ⅜ ⌂ ≤∆╢⁹ 

(6) Ⱶ◐◘│ ⁸ ┘ ⌐≡ ⅜≢⅝╢╙─≤∆╢⁹ 

(7) Ⱶ◐◘♪ꜝⱶ⌐│⁸ ⅜ ≢⅝╢─∙⅝ ╩ ∆╢↓≤⁹ 

(8) Ⱶ◐◘─ │⁸ ⌐╟╢⁹ 

(9) Ⱶ◐◘─ │⁸ ⌐╟╢⁹ 

3.◖fi◒ꜞכ♩ⱱ♇Ɽ 

(1) ◖fi◒ꜞכ♩ⱱ♇Ɽ│⁸◖fi◒ꜞכ♩ ┘⸗ꜟ♃ꜟ─ ⁸ ⌐ ⇔√ ≤

⇔⁸ │ ⌐╟╢⁹ 

(2) ◖fi◒ꜞכ♩ⱱ♇Ɽ│⁸ ≤⇔⁸ ⌐│

╩כ♫▬ꜝ ╡∆╢╙─≤∆╢⁹ 

(3) ◖fi◒ꜞכ♩ⱱ♇Ɽ─ ♩כ◕Ⱪꜟ◌♇♩○ⱨ♄⁸│♩כ◕ │ꜝⱣכ◕כ♩≤

⇔⁸ │◄▪◦ꜞfi♄ ≤∆╢⁹ 

≡⌐fiꜛ◦כ⸗◓fi◑ꜛ☺⁸│♩כ◕ (4) ⅜ ⌂╙─≤∆╢⁹ 

(5) ◖fi◒ꜞכ♩ⱱ♇Ɽ ┘ ─♩כꜞ◒fi◖⁸│♩כ◕ ⅜ ⌂ ≤⇔⁸

─♩כ◕ │ │ ≢ ℮╙─≤∆╢⁹ 

4.◘fiⱪꜞfi◓  

─♩כ◕ (1) ⌐│⁸ ╡ ⅜╡◖fi◒ꜞכ♩─◘fiⱪꜞfi◓ ╩ ↑╢╙─

≤∆╢⁹ 

(2) ◘fiⱪꜞfi◓ │ ≤⇔⁸◘fiⱪꜞfi◓ ⌐ ⅜♩כ◕ ↕╣⌂

™√╘─ ╩ ↑╢╙─≤∆╢⁹ 

(3) ◘fiⱪꜞfi◓ ─ │ ⌐╟╢⁹ 
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7- 3- 6    

(1) │ ≤⇔⁸∕─ │ ╟╡ ⁸ ⁸ ⁸ ⁸

⌐ ↕╣√╙─≤⇔⁸ ⅜ ⌂ ≤∆╢⁹⌂⅔⁸ ⌐ ╩

℮ │⁸ ⌐╟╢⁹ 

(2) ─ │⁸ ┘ ╩ ⅝ ╩ ≢ ℮╙─≤∆╢⁹╕√⁸

╙ ≢ ℮╙─≤∆╢⁹ 

(3) ─ │ ≤⇔≡ ≤⇔⁸ │ ⌐ ↑╢ │⁸ ─

Ⱳכ♪≢ ╡⇔ ⁸ ≤∆╢⁹ 

(4) ⁸ ┘◖fi◒ꜞכ♩ ⌐│⁸▪ꜟⱵ◘♇◦─ ╩⁸ ─

⌐│▪ꜟⱵ♪▪╩ ↑⁸ ≤ ⅜≢⅝╢ ≤∆╢⁹ 

(5) ⌐│⁸ ─ ╩ ⌐ ┘ ≢⅝╢ │ ╩

↑╢╙─≤∆╢⁹⌂⅔⁸ ┘ │⁸7- 2- 9 3.⌐╟╢⁹ 

(6) ⌐│⁸ ┘ ⌐ ─⌂™╟℮⁸ ╩ ↑╢╙─≤∆╢⁹ 

 

7- 3- 7  

1. ה  

(1) │⁸ ⌐ ╘╢ ┘ ─ ╩ ∆╢╙─≤∆╢⁹ 

(2) ─ │⁸ ⌐ ↑╢╙─≤∆╢⁹ 

ⱪ♇ꜝ♩♃כ◊►⁸│⌐ (3) │◄▪♪ꜝ▬ꜘ⁸○▬ꜝ⁸☻♩♇ⱪⱣꜟⱩ⁸

┘ⱨ▫ꜟ♃ ╩ ↑╢╙─≤∆╢⁹ 

(4) ─ ⌐≈™≡│⁸ ⌐╟╢⁹ 

2.  

(1) │⁸ ≤∆╢⁹ 

(2) ╟╡ ┼─ │⁸ ⱳfiⱪ≤∆╢⁹ 

 

7- 3- 8  

1.  

⌐ ∆╢ │ ∆╢╙─≤⇔⁸ │ ⌐╟╢⁹ 

2.  

─ │⁸ ┘☿ⱷfi♩─ ⌐ ╢ ─ ╩ ╗╙─≤

∆╢⁹ 

3.  

(1)  

ᵑ ─ │⁸ ⌐╟╡ ⇔√ ⌐ ╩ ≢⅝╢

╙─≤∆╢⁹ 

ᵒ │⁸ ╩ ╘ ╘╠╣√ ≢Ⱶ◐◘⌐ ≢⅝╢╙─≤∆╢⁹ 

ᵓ ⌐│Ᵽ♇♅ ╩ ⅎ⁸ Ᵽ♇♅ ╩ ⅛≈ ⌐ ≢

⅝╢╙─≤∆╢⁹ 
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(2)  

ᵑ №╠⅛∂╘ ↕╣√ ≢ ⌐ ≢⅝╢╙─≤∆╢⁹⌂⅔⁸

│ ⌐╟╢⁹ 

ᵒ ⌐⁸ ─♅ꜗ▬ⱶ╩ ╠∆╙─≤∆╢⁹ 

ᵓ ⁸ ╩♩כ◕ ⅝( ) │ ⇔( )◖fi◒ꜞכ♩ⱱ♇

Ɽ┼ ⌐ ∆╢╙─≤∆╢⁹ 

(3)  ─▬fi♃꜡♇◒│⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ  

▪. ♃▬ⱴ⅜ ⇔≡™╢↓≤⁹ 

▬. │ ⌐ ⇔√ ⁸ ⱱ♇Ɽ⌐ ⇔⅛≈ ⌐ ╕╣╢↓

≤⁹ 

ᵒ  

▪. ⅜ ⌂ↄ ≢№╢↓≤⁹ 

▬. ─Ⱶ◐◘⅜ ≢⁸ ⅜♩כ◕ ( ) │ ( )≢№

╢↓≤⁹ 

►.☻▬ⱬꜟ◦ꜙכ♩ │ ⅜♩כꜙ◦▬▼►2 ─Ⱶ◐◘ ⌐№╢↓≤⁹☻♫►

♩╩ ⇔≡™╢ │⁸☻♫►♩⅜ ⌐ ⇔≡™╢↓≤⁹ 

◄. │ ╘╠╣√ ⌐ ∫≡ ∆╢↓≤⁹ 

○.Ⱶ◐◘⅜ ≢№╢↓≤⁹ 

◌. ⁸ ꜚ♬♇♩⅜ ≡ ⌐☿♇♩↕╣≡™╢↓≤⁹ 

ᵓ Ⱶ◐◘  

▪. ⅜ ╦╣≡™╢↓≤⁹ 

▬. Ⱶ◐◘≢☻♫►♩╩ ⇔≡™╢ │⁸☻♫►♩⅜ ⌐ ⇔≡™╢

↓≤⁹( ─ ╙ ╗⁹)  

ᵔ ∕─  

▪.☻▬ⱬꜟ◦ꜙכ♩─ │⁸☻♫►♩⅜ ⌐ ⇔≡™╢↓≤⁹( ─

╙ ╗⁹)  

▬.☻♫►♩─ │⁸ ─Ⱶ◐◘⅜ ⇔≡™╢↓≤⁹( ─ ╙ ╗⁹)  

(4)  ╩ ↑╢ │ ≤⇔⁸ ⱤⱠꜟ⁸ ⱤⱠꜟ ⌐╟╡ ∆╢╙

─≤∆╢⁹ 

(5)  Ⱶ◐◘⌐│ ה ─ ╩↕╠⌐ כ◐⌐╘√╢∆ ☻▬♇♅╩ ↑⁸

↓─☻▬♇♅╩ ↕∑√ │⁸ ┘ ⅛╠ ⌐ ≢⅝⌂™

╙─≤∆╢⁹ 

(6) ⱤⱠꜟ│⁸ │ CRT⁸ITV⸗♬♃כ ╩ ∆╢⁹╕√⁸ ⱤⱠꜟ│⁸

☿ⱷfi♩ ┘ ─ ☻▬♇♅⁸ ☻▬♇♅⁸♥fi◐כ ─ ╩

∆╢╙─≤∆╢⁹⌂⅔⁸CCTV ─ │ ⌐╟╢⁹ 

(7) │⁸ ⅜ ⌂╙─≤∆╢⁹ 

(8) ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹⌂⅔⁸ │ ⌐╟╢⁹ 
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4.  

─ │ ─≤⅔╡≤⇔⁸ │ ⌐╟╢⁹ 

(1)  

ᵑ  

ᵒ  

ᵓ  

ᵔ ◖fi◦☻♥fi◦כ  

(2)  ◘fiⱪꜞfi◓  

(3)  Ᵽ◓ⱨ▫ꜟ♃ ( )  

5.  

─ ⌐≈™≡│ ⌐╟╡⁸∕─ │  10 ⌐╟╢⁹ 

6.  

◖fi◒ꜞכ♩ ─ │▬fi♃כⱱfi─ ┘ │⁸

⌐╟╢⁹ 

 

 

 4  ◖fi◒ꜞכ♩  

7- 4- 1  

◖fi◒ꜞכ♩ │⁸ ⌐ ∆ ╩ ⇔⁸ ⌐ ⅎ╢≤≤╙⌐⁸◖

fi◒ꜞכ♩─ ╩ ↕∑╢↓≤⌂ↄ⁸ ⅛≈ ⌐ ─◖fi◒ꜞכ♩ ╖

⅜≢⅝╢╙─≤∆╢⁹ 

 

7- 4-  fiכ꜠◒ꜟⱩכ◔ 2

1.  

fi│⁸כ꜠◒ꜟⱩכ◔ ⁸ ⁸ ⁸ ⁸ ┘ ⁸ ⁸꞉

ⱪכ꜡ꜘ▬ ꜞ꜡♩Ⱪכ◦┘ ┘ⱨ♇◒⁸꜡כⱪⱢfi●⁸כ◖fi◒ꜞכ♩Ᵽ◔♇♩⁸

⁸ ≢ ↕╣⁸ ⅜ ↄ ⌐ ╪∞╙─≤∆╢⁹ 

2.  

(1) │⁸ ≢כ♥☻◒♇⁸Ᵽכ♥☻♪▬◘⁸ ⇔⁸ ─ ╩

⌐ ∆╢╙─≤∆╢⁹╕√⁸ ⁸ ┘Ɫfi●כ Ⱪכ◦─ ╩ ↑╢╙─

≤∆╢⁹ 

(2) │⁸ ┘ ─ │Ⱳꜟ♩ ≤⇔⁸ ⱪכ꜡⁸ ⁸

┘ ⌐ fiכ꜠◒⁸≡⇔ ⌐ ∫√ ≤ ┘ ╩ ∆╢╙

─≤∆╢⁹ 

(3) ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

(4) ⌐│⁸♩꜡ꜞ ╡ ⱪꜝ♇♩ⱱכⱶ ┘ ─ ⁸ ⁸

╡ ╩ ↑╢╙─≤∆╢⁹╕√⁸ ─ ┘ ⌐ ⅜⌂™╟℮

╩ ↑╢╙─≤∆╢⁹ 
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3.  

(1) │⁸ ⁸ ⁸ ⁸Ᵽꜝfi☻►▼▬♩ ≢ ⇔⁸ ─ ╩

⌐ ∆╢≤≤╙⌐⁸ ⅜ ⌐ ⌐ ↕╣⁸ ⌐ ╘√ ⅜

⌐ ⅎ╢╙─≤∆╢⁹╕√⁸ ┘Ɫfi●כ Ⱪכ◦ ╩ ↑╢╙─≤∆╢⁹ 

(2) ⌐│⁸ ╩ ∆╢╙─≤∆╢⁹╕√⁸ ⁸ ─™∏╣

⅛⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

(3) │⁸ ⁸Ᵽꜝfi☻►▼▬♩⁸ ∕─ ─ ╩ ⌐ ∆

╢≤≤╙⌐⁸ ⱪכ꜡⁸ ⁸ ┘ ⌐ fiכ꜠◒⁸≡⇔ ⌐

∫√ ≤ ┘ ╩ ∆╢╙─≤∆╢⁹ 

(4) ⌐│⁸♩꜡ꜞ ╡ ⱪꜝ♇♩ⱱכⱶ╩ ↑╢╙─≤∆╢⁹╕√⁸ ─

─ ⁸ ⁸ ╡ ╩ ↑╢╙─≤∆╢⁹ 

(5) ⌐ ╩ ∆╢ ⌐│⁸ ⁸ ⁸ ┘ ─ ⁸

⌐ ⅜⌂™╟℮ ╩ ↑╢╙─≤∆╢⁹ 

4.  

ⱪ≤∆╢⁹╕√⁸כ꜡ꜟ▬◖♪◒♇꜡⁸│ (1) ─ │⁸♁◔♇♩⌐ ⌐

╘╩ ™⁸ ⌐╦√╢ ⌐ ⅎ╢╙─≤∆╢⁹⌂⅔⁸ │ ⌐╟

╢⁹ 

(2) ◘◓ (√╦╖ )│⁸ ⌐ ─ 5%⁸ ≢─ │⁸

─ 70% ≢⁸ ─ ╡│ 15%≤∆╢⁹√∞⇔⁸ ⌂ │ ⌐╟╢⁹ 

(3) │⁸◖fi◒ꜞכ♩Ᵽ◔♇♩⁸◖fi◒ꜞכ♩ ┘ ╡ ─ ≤∆╢⁹ 

(4) │⁸ⱪ꜠♥fi◦ꜛfi ╩ ⇔√╙─≤∆╢⁹ 

5.  

(1) │ ⁸ ⁸ ⁸ ╩ ⌐ ∆╢╙─

≤∆╢⁹ 

(2) │ ≢⁸ ─ ⌐ ⅎ╢ ≤⇔⁸ ⁸ ⁸

┘ ╩ ↑╢╙─≤∆╢⁹ 

(3) ⌐│⁸ ─ ┘ ⌐ ⅜⌂™╟℮ ╩ ↑╢╙─≤∆

╢⁹╕√⁸ ∕─ ⌂ ⌐│⁸ ◌Ᵽכ ─ ╩ ↑╢╙

─≤∆╢⁹ 

6. ┘  

(1) ┘ │⁸ ⁸ ⁸ ⁸♪ꜝⱶ⁸○כⱪfi◑ꜘ⁸ ◌Ᵽ

כ ┘ⱨ꜠כⱶ ≢ ⇔⁸ⱨ꜠כⱶ│ ╩ ∆╢√╘─ ╩ ∆╢╙─≤

∆╢⁹ 

(2) ┘ │⁸ ⌐ ╘╢ ╩ ⇔⁸ ⁸ ⌐ ⌐

⇔⁸16.⌐ ∆ ⅜ ⌐ ∆╢ ≤∆╢⁹ 

(3) ┘ ─ ≤⇔≡⁸ Ⱪ꜠כ◐≤ Ⱪ꜠כ◐─ 2 ╩ ↑⁸

1 │♪ꜝⱶ╩ ∆╢╙─≤∆╢⁹╕√⁸ ╙ ⌂ ≤⇔⁸ ─

╩ ↑╢╙─≤∆╢⁹ 
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ᵑ  

▪. ꜞⱵ♇♩☻▬♇♅ 

▬. ꜞⱵ♇♩☻▬♇♅ 

►.◖fi◒ꜞכ♩Ᵽ◔♇♩  

ᵒ  

▪. ꜞⱵ♇♩☻▬♇♅ 

▬.♩꜡ꜞ  

(4)  │⁸♪ꜝⱶⱩ꜠כ◐ │ Ⱪ꜠⁸⇔≥◐כ ♩ꜟ◒│ ♩ꜟ◒─ 150%

≤∆╢⁹ 

(5) ┘ꜞⱵ♇♩☻▬♇♅│⁸ │ ≤⇔⁸ │

⌐│ ⅜ ∆╢╙─≤∆╢⁹ 

(6) │⁸ ⱪfiכ○≥ ─ ∑≤⇔⁸ ─ ─ │⁸

≤∆╢⁹╕√⁸ │ ⅜╡ ≤∆╢⁹ 

(7) │⁸ ⌐ ╘╢ ╩ ∆╢√╘⌐ ≤↕╣╢ ─ ⌐

∂√ ⁸ ┘ ╩ ∆╢╙─≤∆╢⁹ 

(8) ♪ꜝⱶ│⁸꞉▬ꜘ꜡כⱪ ⌐ fiכ꜠◒≡⇔ ⌐ ╘╢ ╩ ⇔⁸ ♪ꜝ

ⱶ≤∆╢⁹ 

(9) ♪ꜝⱶ│⁸1 ⅝ │ 2 ⅝≤⇔⁸ │ ⌐╟╢⁹ 

(10)  ♪ꜝⱶ│⁸1♪ꜝⱶ │ 2♪ꜝⱶ≤⇔⁸ │ ⌐╟╢⁹ 

(11)  ⅝♪ꜝⱶ⌐│⁸ ─√╘ꜞⱣכ☻♪ꜝⱶ ╩Ⱪכ◦♪▬●│ ∆╢

╙─≤∆╢⁹ 

(12)  │⁸◖fi◒ꜞכ♩Ᵽ◔♇♩─ ⅛╠ ╕≢─ ⌐⁸

┘ ⌂ ╩ ╪∞╙─≤∆╢⁹ 

(13)  ─ │⁸ ─≤⅔╡≤∆╢⁹↓╣ ─ │ ⌐╟╢⁹ 

ᵑ     

ᵒ   

ᵓ    E  

ᵔ     

7.  

(1) │⁸ ⁸ ⁸ ⱪfi◑ꜘ⁸כ○⁸ ◌Ᵽ⁸כ꜡♇◌ⱦכⱶ

┘ ⌐╟╡ ∆╢╙─≤∆╢⁹ 

(2) ─ ⌐│⁸◄fi♪Ᵽ♇ⱨ□╩ ↑╢╙─≤∆╢⁹ 

(3) │⁸ ≢ ╘╢ ≢─ ⌂ ⁸ ה ┘ ⅜

⌂ ≤⇔⁸16.⌐ ∆ ⅜ ⌐ ∆╢╙─≤∆╢⁹⌂⅔⁸◄fi♪Ᵽ♇ⱨ

□┼─ ─ ≤⇔≡ ─╙─╩ ↑╢╙─≤∆╢⁹ 

ᵑ ꜠כꜟ◒ꜝfiⱪ 

ᵒ ꜞⱵ♇♩☻▬♇♅ 

ᵓ ─  

(4) │⁸♪ꜝⱶⱩ꜠כ◐ │ Ⱪ꜠⁹╢∆≥◐כ 
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(5) │⁸ ─ꜘ◑ⱪfiכ○≥ ∑≤⇔⁸ ─ ─ │

≤∆╢⁹╕√⁸ │ ⅜╡ ≤∆╢⁹ 

(6) │⁸ ╩ ↑╢ ┘ ≥ꜟכ꜠ ╩ ↑╢ כ꜠

ꜟ─ 3 ≢ ∆╢╙─≤∆╢⁹ 

(7) ─ │⁸ ─≤⅔╡≤∆╢⁹↓╣ ─ │ ⌐╟╢⁹ 

ᵑ    (2 )  

ᵒ   

ᵓ    E  

ᵔ    40%ED 

8.  

(1) │⁸ ⁸ ⁸◑ꜘ⁸♪ꜝⱶ ≢ ∆╢╙─≤∆╢⁹ 

(2) ─ │⁸ ─≤⅔╡≤∆╢⁹↓╣ ─ │ ⌐╟╢⁹ 

ᵑ    ⅛↔ ( )  

ᵒ   

ᵓ    E  

ᵔ    30  

9.  

⁸ ⁸ ┘ ⌐│⁸ ⌂ ╩ ∆╢╙─

≤∆╢⁹ 

10.꞉▬ꜘ꜡כⱪ  Ⱪכ◦┘

(1) ꞉▬ꜘ꜡כⱪ│⁸◐fi◒⁸ ╣⁸ ⁸ ─⌂™╙─╩ ⇔⁸ ⌐

╘╢ ⌐ ⇔≡⁸ ⌐ ╘╢ ╩ ∆╢╙─≢⁸™⅛⌂╢ ⌐⅔™≡╙⌡

∂╣╛ ⅜⌂™╙─≤∆╢⁹ 

Ⱪ│⁸כ◦ (2) ⱪכ꜡─₁ fiכ꜠◒╡╟⌐ ⌐ ╘√╙─≤∆╢⁹ 

Ⱪ│⁸כ◦ (3) │ ⅜ ⌐ ⅎ╢ ≤⇔⁸ Ⱪꜝ◔♇♩ ┘ ⌐≈

™≡│⁸ ⌐ ⇔≡╙ ⌂ ╩ ∆╢ ≤∆╢⁹ 

(4) ꞉▬ꜘ꜡כⱪ─♪ꜝⱶ┼─ │◖♇♃ ╘≤⇔⁸ │ 3 ≤∆╢⁹ 

(5) │⁸ ≤ ⌐ ⇔⁸ ⁸ ┘ ─ꜟⱩכ◔ ⁸

⌐ ⇔≡⁸ ⌐ →╢ ╩ ∆╢╙─≤∆╢⁹ 

(6) ꞉▬ꜘ꜡כⱪ│⁸ ⌐ⱪ꜠♥fi◦ꜛfi ╩ ℮╙─≤∆╢⁹ 

(7) ꞉▬ꜘ꜡כⱪ─ ┘ │⁸ ⌐╟╢╙─≤∆╢⁹ 

꞉▬ꜘ꜡כⱪ─ ≤  

   

 ꜡♇◒♪◖▬ꜟ 3.0  

 6×Fi(29)  5.0  

 IWRC⁸6×Fi(29)  5.0  

 ꜡♇◒♪◖▬ꜟ 2.7  

 IWRC⁸6×Fi(29)  5.0  
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Ɫfi●כ  6×Fi(29)  5.0  

 6×37 4.0  

 7×7 2.5  

 

11.♩꜡ꜞ ┘ⱨ♇◒ 

(1) ♩꜡ꜞ│⁸ ╩꜡♇◌ⱦכⱶ⌐ ↑√ ≢ ⇔⁸ ─ ⌐

⇔⁸⅛≈ ⌐ ⌂ ╩ ∂↕∑⌂™ ≤∆╢⁹ 

(2) ♩꜡ꜞ─ ⌐│⁸ ┘ ╩ ↑⁸ ─ ⌂ ≤∆╢⁹ 

(3) ♩꜡ꜞ─ ⌐│⁸ⱨ♇◒─ ⌐ ⅎ≡ ╩ ↑╢╙─≤⇔⁸ ⌐

│ ╩ ↑╢╙─≤∆╢⁹ 

(4) ⱨ♇◒│⁸ ╡ ─ⱪכ꜡ ╣ ╘ ╩ ⅎ ≤⇔⁸ ╡ ─ ⅜

⌐ ╦╠⌂™╙─≤∆╢⁹ 

 כ●ⱪⱢfiכ꜡.12

─ꜞ꜡♩⁸│כ●ⱪⱢfiכ꜡ (1) ⌐ ⇔⁸ ⁸ ╩ ⌐ ⇔⌂⅜╠

∆╢≤≤╙⌐⁸ ⌐⅔™≡⁸ ≤ ↕∑⌂™ ≤∆╢⁹ 

⁸│⌐כ●ⱪⱢfiכ꜡ (2) ╩ ↑╢╙─≤∆╢⁹ 

13.◖fi◒ꜞכ♩Ᵽ◔♇♩ 

(1) ◖fi◒ꜞכ♩Ᵽ◔♇♩│⁸ ⌐ ∆◖fi◒ꜞכ♩ ╩ ≢⅝╢ ╩ ⇔⁸

◖fi◒ꜞכ♩─ ⅜ ⌂ ≤∆╢⁹ 

(2) ◖fi◒ꜞכ♩Ᵽ◔♇♩│⁸ ≤⇔⁸ │ ≤∆╢⁹⌂⅔⁸ │

╩ ∆╢╙─≤∆╢⁹ 

│♩כ◕ (3) ⅝≤⇔⁸ꜞ⸗◖fi ⌐╟╡ ⌂ ≤∆╢⁹╕√⁸

⌐│ ≢╙ ≢⅝╢╙─≤∆╢⁹ 

(4) ◖fi◒ꜞכ♩Ᵽ◔♇♩│⁸ ╡ ≤─ ⅜ ⅛≈ ⌂╙─≤∆╢⁹ 

14.  

(1) │⁸ ┘ ─╟™ ⁸ ≤⇔⁸ ⌐│ ꞉▬Ɽ╩ ↑

╢╙─≤∆╢⁹⌂⅔⁸ │ ⌐╟╢⁹ 

(2) ⌐│ ─ ⁸◖fi◒ꜞכ♩Ᵽ◔♇♩─ ╩ ≢⅝╢ ┘◖

fi◒ꜞכ♩ ╖ ∕─ ⌐ ∆ ≤─ ⁸ ╩ ↑╢╙─≤

∆╢⁹╕√⁸ (◘▬꜠fi ┘☻Ⱨכ◌)╩ ↑╢╙─≤∆╢⁹ 

(3) ⁸ ─☻▬♇♅ │⁸ ─ ⌂ ⌐ ∆╢╙─≤∆╢⁹ 

(4) ─ │⁸ ─≤⅔╡≤∆╢⁹↓╣ ─ │ ⌐╟╢⁹ 

ᵑ ( )  

ᵒ ( ☻Ɑכ☻)  

ᵓ  

ᵔ  

─fiכ꜠◒ꜟⱩכ◔.15  

─fiכ꜠◒ꜟⱩכ◔ │⁸ ⌐╟╢⁹ 
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16.  

(1)  

⌐ ∆╢ │ ∆╢╙─≤⇔⁸ ┘ │ ⌐╟╢⁹ 

(2)  ┘  

ᵑ ┘ │⁸₈ ₉₈ ₉─ 2 ≤⇔⁸∕─ ⅎ│

─ ☻▬♇♅⌐╟╡ ≢⅝╢╙─≤∆╢⁹√∞⇔⁸ │₈ ₉

─╖≤∆╢⁹ 

ᵒ │ ≤⇔⁸ ≢ │ ≢ ≢⅝⌂™╙─≤∆╢⁹⌂⅔⁸

│ ה ─ ╩ ∆╢√╘⁸ ≤∆╢⁹ 

ᵓ ┘ │⁸ ⌐╟╢⁹ 

ᵔ ─ │⁸2 ≤∆╢⁹ 

ᵕ ꜠Ᵽ⁸│כ ─ ╩ ∆╢√╘⁸♦♇♪ⱴfi◖fi♩꜡כꜟ ─

☺ꜛ▬☻♥▫♇◒꜠Ᵽכ╩ ∆╢╙─≤∆╢⁹ 

fi⌐│⁸כ꜠◒ꜟⱩכ◔ (3) ─ ╩ ⅎ╢╙─≤∆╢⁹ 

ᵑ ☻▬♇♅ 

ᵒ ꜞⱵ♇♩☻▬♇♅( ⁸ ⁸ ⁸ )  

ᵓ ꜞⱵ♇♩☻▬♇♅( ⁸ ⁸ )  

ᵔ ( │ ─ 115%) 

ᵕ  

ᵖ ⁸ Ⱪ꜠כ◐ 

ᵗ  

ᵘ  

ᵙ ┘ⱨ♇◒⌐│⁸ ⁸ ╩ ⅎ╢╙─≤∆╢⁹ 

ᵚ ⌐│⁸ ◘▬꜠fi─☻▬♇♅╩ ⅎ╢╙─≤∆╢⁹ 

ᵛ ╩ ℮≤ ─№╢ ┘☻▬♇♅ │⁸ ≡▬fi♃꜡♇◒╩ ↑╢╙

─≤∆╢⁹ 

(4) ─ │⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ ⁸  

ᵒ ⁸  

ᵓ ⁸ ☻▬♇♅ 

ᵔ ☻▬♇♅ 

ᵕ  

ᵖ  

ᵗ  

ᵘ  

ᵙ ⁸ Ⱪ◙כ ┘ꜞ☿♇♩ ☻▬♇♅ 

ᵚ ꜞⱵ♇♩☻▬♇♅ ☻▬♇♅ 

ᵛ  
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7- 4- 3 ☺Ⱪ◒꜠כfi 

1.  

☺Ⱪ◒꜠כfi│⁸ ⁸ ⱨ꜠כⱶ⁸ ⁸ ⁸Ⱪכⱶ⁸

⁸ ⁸ ⁸ ⁸꞉▬ꜘ꜡כⱪ ◒♇Ⱪ⁸ⱨכ◦┘ ┘◖fi◒ꜞכ♩

Ᵽ◔♇♩⁸ ≢ ↕╣ ⅜ ↄ⁸ ⌐ ╪∞╙─≤∆╢⁹ 

2.  

(1) │⁸ ╩Ⱳꜟ♩ │ ⇔√ⱪ꜠כ●♩כ♄ ≤⇔

⁸ ┘ ─ ⌐ fiכ꜠◒≡⇔ ⌐ ╘╢ ≤ ╩ ∆╢

╙─≤∆╢⁹⌂⅔⁸ ┘ ─ ⌐♩ⱷfiכ⸗ ∆╢ כ꜠◒⁸│

fi ⌐ ™ ⇔⌂™╙─≤∆╢⁹ 

(2) ─ ⌐ ☻Ɽꜝכ꜡ │ ⱬ▪ꜞfi◓╩ ⇔⁸ │ 4 ≢

꜡♇◌ⱦכⱶ⌐ ↑╢╙─≤∆╢⁹ 

(3) │⁸◖fi◒ꜞכ♩Ᵽ◔♇♩╩ ⇔√ │♩ꜝfi☻ⱨ□כ◌⅜ ⇔

≡ ≢⅝╢☻Ɑכ☻╩ ∆╢╙─≤∆╢⁹ 

(4) ⌐│⁸ ⁸ ⁸ ╡ ╩ ↑╢╙─≤∆╢⁹╕√⁸

┘ ─√╘─ ╩ ↑╢╙─≤∆╢⁹ 

3. ⱨ꜠כⱶ 

(1) ⱨ꜠כⱶ│ ⌐ ╩ ≡⁸Ⱪכⱶ╩Ⱨfi⌐╟╡ ⇔√ ≤∆╢⁹ 

(2) ⱨ꜠כⱶ⌐│⁸ ⁸ ⁸ ┘Ᵽꜝfi☻►▼▬♩╩ ↑╢╙─≤

∆╢⁹ 

4.  

│ ⱨ꜠כⱶ ⌐ ↑⁸ ⁸ ⁸ ┘ ╩ ⌐

∆╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ │ 7- 4- 2 5.⌐╟╢⁹ 

5.  

│⁸ ⱨ꜠כⱶ ⌐ ↑╢╙─∆╢⁹⌂⅔⁸∕─ ─ │ 7- 4- 2 14.⌐

╟╢⁹ 

6.Ⱪכⱶ 

(1)  Ⱪכⱶ│⁸ ⁸ ─ ⁸ ⌐ fiכ꜠◒≡⇔ ⌐ ╘╢

≤ ╩ ≈Ɽ▬ⱪ♩ꜝ☻ ≤∆╢⁹ 

(2)  Ⱪכⱶ─ ⱨ꜠כⱶ┼─ │ ⌐ ⇔⁸Ⱨfi⌐≡ ⌐ ↑╢╙─≤

∆╢⁹ 

(3)  Ⱪכⱶ⌐│⁸ ─ ╩ ↑╢╙─≤∆╢⁹ 

7.  

│⁸7- 4- 2 6.⌐╟╢⁹ 

8.  

(1) ─ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐≈™≡│ 7- 4-

2 6.⌐╟╢⁹ 

(2) ─ ⌐Ⱪכⱶ⅜ ⇔√ │⁸ ⌐ ╩ ⇔≡ ╩

∆╢╙─≤∆╢⁹√∞⇔⁸ ⌐ ⇔≡│ ∟⌐ ≢⅝╢╙─≤∆╢⁹ 
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9.  

(1) │⁸ ⁸ ⁸ ⁸Ⱨ♬○fi◑ꜘ ⌐╟╡ ∆╢╙─≤∆╢⁹ 

(2) │⁸ ⱨ꜠כⱶ⌐ ↑⁸ ⱨ꜠כⱶ│ ⱨ꜠כⱶ ⌐ ↑╠

☻Ɽꜝכ꜡√╣ │ ⱬ▪ꜞfi◓ ⌐ ╡⁸☿fi♃כⱳ☻♩ │Ⱳꜟ♩⌐≡

⌐ ↑╢╙─≤∆╢⁹ 

(3) │⁸ ─Ⱨ♬○fi◑ꜘ╩ ⇔≡ ∆╢╙─≤∆╢⁹ 

(4) │ ♦▫☻◒Ⱪ꜠⁸⇔≥◐כ ≢⅝╢ Ⱪ꜠כ◐╩ ↑╢╙

─≤∆╢⁹ 

(5) ─ │⁸7- 4- 2 6.⌐╟╢⁹ 

10.  

│⁸7- 4- 2 7.⌐╟╢⁹ 

11.  

⁸ ⁸ ⁸ ⌐│⁸ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

12.꞉▬ꜘ꜡כⱪ  Ⱪכ◦┘

(1) ꞉▬ꜘ꜡כⱪ│⁸7- 4- 2 10.⌐╟╢⁹ 

(2) ꞉▬ꜘ꜡כⱪ─ ┘ │⁸ ⌐╟╢⁹ 

꞉▬ꜘ꜡כⱪ─ ≤  

   

꞉▬ꜘ꜡כⱪ 6×Fi │ 6×Ws 5.0  

꞉▬ꜘ꜡כⱪ 6×Fi │ 6×Ws 5.0  

 

13.ⱨ♇◒ ┘◖fi◒ꜞכ♩Ᵽ◔♇♩ 

ⱨ♇◒ ┘◖fi◒ꜞכ♩Ᵽ◔♇♩│⁸7- 4- 2 11. ┘ 13.⌐╟╢⁹ 

14.☺Ⱪ◒꜠כfi─  

☺Ⱪ◒꜠כfi─ │⁸ ⌐╟╢⁹ 

15.  

(1)  

⌐ ∆╢ │⁸7- 4- 2 16.⌐╟╢⁹ 

(2) ┘  

ᵑ ┘ │⁸₈ ₉₈ ₉─ 2 ≤⇔⁸∕─ ⅎ│

─ ☻▬♇♅⌐╟╡ ≢⅝╢╙─≤∆╢⁹ 

ᵒ │ ≤⇔⁸ ≢ │ ≢ ≢⅝⌂™╙─≤∆╢⁹⌂⅔⁸

│ ה ─ ╩ ∆╢√╘⁸ ≤∆╢⁹ 

ᵓ ⌐│⁸ ┘ ╩ ⅎ╢╙─≤∆╢⁹ 

ᵔ ⁸ ┘ │⁸ ⌐╟╢⁹ 

ᵕ ─ │⁸2 ≤∆╢⁹ 

(3) ☺Ⱪ◒꜠כfi⌐│⁸ ─ ╩ ⅎ╢╙─≤∆╢⁹ 

ᵑ ☻▬♇♅ 
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ᵒ ꜞⱵ♇♩☻▬♇♅( ⁸ ⁸ ⁸ )  

ᵓ ꜞⱵ♇♩☻▬♇♅( ⁸ ⁸ )  

ᵔ ( │ ─ 115%)( ⁸ )  

ᵕ  

ᵖ ⁸ Ⱪ꜠כ◐ 

ᵗ ⱨ♇◒⌐│⁸ ⁸ ╩ ⅎ╢╙─≤∆╢⁹ 

ᵘ ⌐│⁸ ◘▬꜠fi─☻▬♇♅╩ ⅎ╢╙─≤∆╢⁹ 

ᵙ ╩ ℮≤ ─№╢ ┘☻▬♇♅ │⁸ ≡▬fi♃꜡♇◒╩ ↑╢╙

─≤∆╢⁹ 

(4)  ─ │⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ ⁸  

ᵒ ⁸ ⁸  

ᵓ ה ☻▬♇♅ 

ᵔ ☻▬♇♅ 

ᵕ  

ᵖ  

ᵗ ⁸ Ⱪ◙כ ┘ꜞ☿♇♩ ☻▬♇♅ 

ᵘ ꜞⱵ♇♩☻▬♇♅ ☻▬♇♅ 

ᵙ  

 

7- 4- 4 ♃꞉כ꜠◒כfi( )  

1.  

♃꞉כ꜠◒כfi│⁸ ⁸ⱴ☻♩⁸●▬♪ⱴ☻♩⁸ ⱨ꜠כⱶ⁸ ⁸ ⁸Ⱪכ

ⱶ⁸ ⁸ ⁸ ⁸ ⁸꞉▬ꜘ꜡כⱪ ◒♇Ⱪ⁸ⱨכ◦┘ ┘◖fi

Ᵽ◔♇♩⁸♩כꜞ◒ ≢ ↕╣⁸ ⅜ ↄ ⌐ ╪∞╙─≤∆╢⁹ 

2. ┘ⱴ☻♩ 

(1) │⁸ ╩ ┘Ⱳꜟ♩ ⇔√ fiכ꜠◒⁸≢ ╩

ⅎ╢≤≤╙⌐ ╩♩ⱷfiכ⸗ Ⱳꜟ♩⌐ ≢⅝╢ ≤ ╩ ∆╢↓≤⁹ 

(2) ⌐ⱴ☻♩╩ ∆╢ⱨꜝfi☺╩ ↑╢╙─≤∆╢⁹ 

(3) ⱴ☻♩│⁸ ╩ ⇔√ ≢⁸ ⌐╟╢ ─

⅜ ⌂ ⅝↕≤∆╢⁹ 

(4) ⱴ☻♩─ ⌐│⁸ ⱨꜝfi☺╩ ↑⁸ Ⱳꜟ♩≢ ∆╢╙─≤∆╢⁹ 

(5)  ⱴ☻♩│⁸ ⌐ ∆╢ Ⱨfi ╩ ↑⁸ ⌐│ ─ ⁸

╡ ╩ ↑╢╙─≤∆╢⁹ 

3.●▬♪ⱴ☻♩ ┘ ⱨ꜠כⱶ 

(1) ●▬♪ⱴ☻♩│⁸ ╩ ┘Ⱳꜟ♩ ⇔√ ≢⁸ⱴ☻

♩─ ╩ ⌂╙─≤∆╢⁹ 

(2) ●▬♪ⱴ☻♩⌐│⁸ Ⱨfi⁸●▬♪꜡⁸ꜝכ ⌐ ⌂ ╩ ↑

╢╒⅛⁸ ⌐ ⱬ▪ꜞfi◓╩ ↑ ⱨ꜠כⱶ╩ ⅎ╢╙─≤∆╢⁹ 



 7  ♄ⱶ   

-  216 -  

 

(3) ⱨ꜠כⱶ│⁸ ╩ ┘Ⱳꜟ♩ ⇔√ ≢⁸ⱴ☻♩

╩ ⌂╙─≤∆╢⁹ 

(4) ⱨ꜠כⱶ⌐│⁸ Ⱨfi ╩ꜝכ꜡♪▬●┘ ↑⁸●▬♪ⱴ☻♩≤ ◦ꜞfi

♄≢ ∆╢↓≤⌐╟╡ ╩ ℮≤≤╙⌐⁸ ⌐│●▬♪ⱴ☻♩─ ╩

Ⱨfi⌐╟╡ⱴ☻♩┼ ∆╢↓≤⌐╟╡⁸ ⅎ╢╙─≤∆╢⁹ 

4. ⱨ꜠כⱶ 

(1) ⱨ꜠כⱶ│⁸ ╩ ┘Ⱳꜟ♩ ⇔√ ≢⁸Ⱪכⱶ╩

Ⱨfi⌐╟╡ ⇔√ ≤∆╢⁹ 

(2) ⱨ꜠כⱶ ⌐│⁸ ⁸ ⁸ ┘Ᵽꜝfi☻►▼▬♩╩ ↑╢╙─

≤∆╢⁹ 

5.  

│⁸7- 4- 3 4.⌐╟╢⁹ 

6.  

│⁸7- 4- 3 5.⌐╟╢⁹ 

7.Ⱪכⱶ 

(1) Ⱪכⱶ│⁸7- 4- 3 6.⌐╟╢⁹ 

(2) Ⱪכⱶ│ⱴ☻♩╩ ╕≢ ╡ ╗√╘⁸ 0m─ ╕≢ ↓∑╢╙─≤∆

╢⁹ 

8.  

│⁸7- 4- 2 6.⌐╟╢⁹ 

9.  

│⁸7- 4- 3 8.⌐╟╢⁹ 

10.  

│⁸7- 4- 3 9.⌐╟╢⁹ 

11.  

│⁸ ꜚ♬♇♩⁸ ◦ꜞfi♄⁸ Ⱨfi⁸ ≢ ∆╢╙─≤∆╢⁹ 

12.꞉▬ꜘ꜡כⱪ  Ⱪכ◦┘

꞉▬ꜘ꜡כⱪ -Ⱪ│⁸7כ◦┘ 4- 3 12.⌐╟╢⁹ 

13.ⱨ♇◒ ┘◖fi◒ꜞכ♩Ᵽ◔♇♩ 

ⱨ♇◒ ┘◖fi◒ꜞכ♩Ᵽ◔♇♩│⁸7- 4- 2 11. ┘ 13.⌐╟╢⁹ 

14.♃꞉כ꜠◒כfi─  

♃꞉כ꜠◒כfi─ │⁸ ⌐╟╢⁹ 

15.  

│⁸7- 4- 3 15.⌐╟╢⁹ 

 

 

 5   

│⁸ ⌐ ∆ ╩ ⇔⁸ ⌐ ⅎ╢≤≤╙⌐⁸ ─ ⅜

⅛≈ ⇔≡ ⅎ╢╙─≤∆╢⁹ 
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7- 5- 1 ◦♇◒♫ 

1.  

◦♇◒♫│⁸ ─☻ꜝ♇☺≤ ≤─ ┘☻ꜝ♇☺─ ⅝⅜ ⌐ ⅎ╢

≤∆╢⁹ 

2.  

◦♇◒♫│ │ ≤∆╢⁹ 

3.  

◦♇◒♫│ ◐כ꜠⁸◐כ꜠⁸ ┘∕─ ⱨ꜠כⱶ≢ ∆╢╙─

≤∆╢⁹ 

4.  

◦♇◒♫─ │⁸ ⌐╟╢⁹ 

5.☻ꜝ♇☺ 

⌐ ◐כ꜠⁸│☺♇ꜝ☻√⇔ ⌐╟╡ ⌐Ⱨ♇♩⌐⅛⅝ ╘╠╣╢╙─

≤∆╢⁹ 

6.  ◐כ꜠

⁸│◐כ꜠ │ ≤⇔⁸ │ ⌐╟

╢⁹ 

7.  ◐כ꜠

כꜙꜞ◒☻⁸│◐כ꜠ │ⱨꜝ▬♩◖fiⱬꜘ ≤∆╢⁹ 

8. ─  ◐כ꜠

─ ⁸│◐כ꜠ ╩ ⅎ╢╙─≤∆╢⁹ 

─◐כ꜠.9  

─◐כ꜠ │⁸ ( )≤⇔≡⁸ │◘▬◒꜡

ⱶכ◊►│ ≤∆╢⁹ 

10.  

⌐│⁸☻ꜝ♇☺ ⅝ⱳfiⱪ⌐ ⇔√ ╩ ↑╢╙─≤∆╢⁹ 

11.◦♇◒♫─  

◦♇◒♫─ │⁸ ⌐╟╢⁹ 

 

7- 5- 2  

1.ⱨ▫ꜟ♃ⱪ꜠☻ 

(1) ⱨ▫ꜟ♃ⱪ꜠☻─ │⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ      │  

( │ ⌐╟╢)  

ᵒ ─  

ᵓ ⱳfiⱪ⌐╟╢  

ᵔ ◔כ◐─ ↕ 30mm 40mm 

ᵕ ◔כ◐─ 30 50% ( )  

ᵖ ◘▬◒ꜟ 60 120  
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(2) │⁸ │ ≤∆╢⁹ 

(3) ─ ↑│⁸ ◦ꜞfi♄ │ ≤∆╢⁹ 

(4) ⌐│⁸ ☻▬♇♅╩ ↑⁸ ↑ ⱳfiⱪ⅜ ⌐

∆╢╙─≤∆╢⁹ 

(5) │⁸ ∂╪≢ ⅜ ↄ⁸ ╕╡⇔⌐ↄ™ │♫▬꜡fi ≤∆╢⁹ 

(6) ─ ☻ꜝ♇☺─ │⁸♪꜠fi │◄▪Ⱪ꜡כ ╩ ⅎ╢╙─≤∆

╢⁹ 

(7) ⱨ▫ꜟ♃ⱪ꜠☻─ ⌐│⁸ ⌐╟╢☻ꜝ▬♪ ─ ↑╩ ⇔⁸

┘ ╩ ┼ ∆╢╙─≤∆╢⁹ 

2. ◐כ◔ ╖ⱱ♇Ɽ 

◐כ◔ (1) ╖ⱱ♇Ɽ│⁸ⱨ▫ꜟ♃ⱪ꜠☻⅛╠─◔כ◐─ ┘ ┼─

╖⅜ ⌂ ≤∆╢⁹ 

◐כ◔ (2) ╖ⱱ♇Ɽ─ ⁸ │ ⌐╟╢⁹ 

 

7- 5- 3 ⱳfiⱪ  

1.  

ⱳfiⱪ│⁸ ⌐ ∆ ╩ ⅛≈ ⌐ ≢⅝╢╙─≤∆╢⁹⌂⅔⁸ⱳ

fiⱪ⌐│ (1 )╩ ∆╢╙─≤∆╢⁹ 

2. ⱳfiⱪ 

(1) ⱳfiⱪ│⁸ ◘fi♪ⱳfiⱪ  ⱳfiⱪ≤∆╢⁹כꜞꜝ☻│

(2) ⱳfiⱪ│⁸ ⌐╟╢ ≤∆╢⁹ 

3. ⱳfiⱪ 

(1) ⱳfiⱪ│⁸ ◘fi♪ⱳfiⱪ  ⱳfiⱪ≤∆╢⁹כꜞꜝ☻│

(2) ⱳfiⱪ│⁸ ─ ⌐╟╢ ≤∆╢⁹ 

4. ⱳfiⱪ 

(1) ⱳfiⱪ│⁸ ─ ⅜ ⌂╙─≤⇔⁸ ─ ⌐╟╡

┘ ⌐≈™≡╙ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ⱳfiⱪ│⁸ ⱳfiⱪ │ ⱳfiⱪ≤ ≤∆╢⁹ 

5.☻ꜝ♇☺ ⅝ⱳfiⱪ 

(1) ◦♇◒♫─ ⌐ ∆╢☻ꜝ♇☺ ⅝ⱳfiⱪ│⁸☻ꜝꜞכⱳfiⱪ≤∆╢⁹ 

(2) ☻ꜝ♇☺ ⅝ⱳfiⱪ│⁸☻ꜝ♇☺ (♃▬ⱴ )⌐ ↕╣√ │♃

▬ⱴ⌐╟╡ ∆╢╙─≤∆╢⁹ 

6.☻ꜝ♇☺ ⱳfiⱪ 

(1) ☻ꜝ♇☺ ⱳfiⱪ( ╖ⱳfiⱪ)│⁸☻ꜝꜞכⱳfiⱪ≤∆╢⁹ 

(2) ☻ꜝ♇☺ ⱳfiⱪ─ │⁸ │♃▬ⱴ ⌐╟╢ ≤∆╢⁹ 

 

7. ⱳfiⱪ 

ⱳfiⱪ│⁸ ⱪꜝfi☺ꜗⱳfiⱪ │ ⱳfiⱪ≤∆╢⁹ 
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8.☻ꜝ♇☺ ⱳfiⱪ 

☻ꜝ♇☺ ⱳfiⱪ│⁸☻ꜝꜞכⱳfiⱪ≤∆╢⁹ 

9. ⱳfiⱪ 

(1) ⱳfiⱪ│⁸ ⱳfiⱪ │ ⱳfiⱪ≤∆╢⁹ 

(2) ⱳfiⱪ│⁸ ─ ⌐ ∆╢╙─≤∆╢⁹ 

ᵑ  

ᵒ  

ᵓ  

ᵔ ☻ꜝꜞכⱳfiⱪ  

10. ⱳfiⱪ 

(1) ⱳfiⱪ│⁸◦♇◒♫ Ⱨ♇♩ ─ ┘ ≤⇔≡ ↑╢╙─≤∆╢⁹ 

(2) ⱳfiⱪ│⁸ ⱳfiⱪ≤∆╢⁹ 

11.  

(1) │⁸ ⌐ ⇔√ ≤ ╩ ∆╢╙─≤⇔⁸ ⌐ ⅞ ⁸ⱨꜝfi

☺╩ ↑╢╙─≤∆╢⁹ 

(2) │⁸ ⌐╟╢⁹ 

 

7- 5- 4    

1.  

│ ⌐ ⇔√ ≢ ⌐ ∆ ⁸ ⁸ ⅜ ⅛≈

⌐ ⅎ╢╙─≤∆╢⁹⌂⅔⁸ ⁸ ™ │ ⌐╟╢⁹╕√⁸ ⌐│♪꜠

fi ⅝ ─ ┘ⱣꜟⱩ( )╩ ∆╢╙─≤∆╢⁹ 

2.  

│ ─ ⌐ ⇔⁸ ┼─ ╩ ∆╢⌐ ⇔√ ≤∆

╢⁹ 

(1) ⌐ ─ │ ╩ ↑╢╙─≤∆╢⁹ 

(2) ≢─ │ 5 10 ≤∆╢⁹ 

3.  

(1) ≢─ ─ │⁸1 5 ≤∆╢⁹ 

(2) ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹╕√⁸ ⌐ ∂Ᵽ♇ⱨꜟ╩ ↑

╢╙─≤∆╢⁹ 

4.  

⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

5.  

│ ┘ ≤∆╢⁹ 

6.☻ꜝ♇☺  

☻ꜝ♇☺ ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 
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7. (PAC )  

PAC │⁸♃fi◒꜡כꜞ⅛╠ ╩ ↑ ╣╠╣╢╟℮⁸ ╩ ↑╢╙─≤

∆╢⁹ 

8.  

⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

9.  

⌐ ↑╢ ─ │⁸ ⌐╟╢⁹ 

10. ─  

─ │⁸ ⌐╟╢⁹ 

 

7- 5- 5  

1.  

│⁸ ⌐ ∆ ⁸ ╩ ⇔ ≢ ⌂ ⅜ ⅎ

╢╙─≤∆╢⁹ ─ │⁸ ●☻ │ ⌐╟╢╙─≤⇔⁸∕─ │

⌐╟╢⁹ 

2. ( ●☻ )  

(1) ●☻ │⁸ │Ⱳfiⱬ ≤∆╢⁹ 

ᵑ ●☻  

ᵒ ●☻Ⱳfiⱬ Ⱳfiⱬ⌐№∫√ ╩ ↑╢╙─≤∆╢ 

(2)  ●☻ ♩♇♃☻⸗כ◘⁸│ ⱥכ♃⌐╟╡ ⌐ ⇔⁸ ⌐

≢⅝╢╙─≤∆╢⁹ 

(3)  ≢─ │ 1 2 ≤⇔⁸ │ ⌐╟╢⁹ 

(4)  │ ≤⇔⁸ ≤ ●☻⅜ ╟ↄ ↕╣ ⌐☻ꜝ♇☺⅜

╕╠⌂™ ≤∆╢⁹ 

(5)  ●☻ ⁸Ⱳfiⱬ ┘ │⁸₈ ●☻ ₉⌐ ⇔√╙─≤∆╢⁹ 

(6)  ⌐│⁸♪꜠fi ⅝ ─ ┘ⱣꜟⱩ╩ ∆╢╙─≤∆╢⁹ 

3. ( )  

(1)  │ FRP ≤⇔⁸ ⌐ ⇔√◖fi◒ꜞכ♩ ╩ ↑╢╙─

≤∆╢⁹ 

(2) ─ │⁸ ⌐╟╢⁹ 

(3) ⱳfiⱪ│⁸ pH─ ⌐ ≢⅝╢╟℮ ─ ⅜ ⌂╙─≤

∆╢⁹⌂⅔⁸ ─ ⌐≈™≡│⁸ ╩ ⇔√ⱳfiⱪ⁸ ╩ ∆╢

╙─≤∆╢⁹ 

(4) ⌐│ ╩ ↑╢╙─≤∆╢⁹ 

(5) ≢─ │ ⌂ↄ≤╙ 20 ≤⇔⁸ │ ⌐╟╢⁹ 

(6) │ ≤⇔⁸ │ ╩ ℮╙─≤∆╢⁹ 

(7) ─ │⁸ ⌐╟╢⁹ 
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4. pH  

(1) pH │ ≤⇔⁸ ≢ ↕╣√ pH ╩ ⇔⁸↓─

─ ⌐╟╡ ╩ ∆╢╙─≤∆╢⁹ 

(2) │⁸ON- OFF ≤∆╢⁹ 

(3) pH │ ┘ ≤⇔⁸ ⌐│ ╩ ↑╢╙─≤∆╢⁹ 

(4)  pH ─ pH ⌐ ⅜ ↕╣√ ⌐│ ⱬꜟ╩ ↕∑╢≤≤╙⌐⁸

ꜝ▬fi╩ ∆╢╙─≤∆╢⁹ 

 

7- 5- 6    

1.  

(1) ┘ ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

(2) │ⱪ꜠ⱢⱩ ≤⇔⁸ ⌐ ∆╢≤≤╙⌐ ⁸ ⅜≢⅝╢╙

─≤∆╢⁹ 

2.  

(1) │ 1 ⌐│ ◐כ◔ ☻Ɑכ☻╩ ↑⁸2 │ ≤∆╢⁹ 

(2) 2 │⁸ ─ ┘ ⌐ ⅎ╢ ≤∆╢⁹ 

3. ●☻Ⱳfiⱬ  

(1) ●☻Ⱳfiⱬ ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

(2) │ⱪ꜠ⱢⱩ≤⇔⁸ ●☻Ⱳfiⱬ─ ⌐ ⌂ ↕╩ ∆╢╙─≤∆╢⁹ 

4.  

⌐│⁸ ┘ ⌐ ⅜⌂™╟℮⁸ ╩ ↑╢╙─≤∆╢⁹ 

 

7- 5- 7  

1.  

(1) ─ │⁸ ─ ⌐ ⇔√╙─╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ─ ┘ │⁸ ≢ ℮╙─≤∆╢⁹ 

(3) ─ │⁸ ⌐╟╢╙─≤∆╢⁹╕√⁸ ─ │

⌐╟╢╙─≤∆╢⁹ 

─  

   

 ⁸ ⁸ ┘  

 ⁸  ⁿ 

pH  ( )  ⁿ 

 

2.  

(1) ⌐ ┘ ─ ╩ ←√╘⌐⁸ ╩ ∂╢╙─≤∆╢⁹ 
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(2) ┘ ─ │ │ ⱥכ♃≢ ™⁸ⱳfiⱪ ┘ │

⌐╟╢ ╩ ∆╙─≤∆╢⁹ 

3. ┘  

(1)  ─ ╩ ⌐ ┘ ≢⅝╢ ┘ ╩ ↑╢╙─

≤∆╢⁹ 

(2) ┘ ─ │⁸7- 2- 9 3.⌐╟╢⁹ 

 

7- 5- 8  

1.  

⌐ ∆╢ │ ∆╢╙─≤⇔⁸ │ ⌐╟╢⁹ 

2.  

(1) ─ │⁸ ⌐╟╢⁹ 

(2) │⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ ─ │ ⌐╟╡⁸◓ꜝⱨ▫♇◒ ⅜ ⌂ ╩ ↑╢╙

─≤∆╢⁹⌂⅔⁸ │ ⌐╟╢⁹ 

ᵒ ⌐│ ┘ ─ pH⁸ ┘ ─ ╩ ∆╢⁹ 

(3) ∕─ ⌐≈™≡│⁸  10 ⌐╟╢⁹ 

3. ┘  

(1) │ ┘ ⅜ ⌂╙─≤⇔⁸∕─ ⅎ│

≢ ℮╙─≤∆╢⁹ 

(2) ─ ┘ ─ │⁸ ≢─ │ ≤

∆╢⁹ 

(3) ─ │⁸ ─ ⅛╠ ⌐ ↑≡ ™⁸ ╩

⇔≡ ⌐ ╩ ∂⌂™╙─≤∆╢⁹⌂⅔⁸ ─ │ ≤

⌐ ↕∑╢╙─≤∆╢⁹ 

(4) ≢ ⅜ ⇔√ ⁸ ─ │ ∟⌐ ↕∑╢╙─≤∆

╢⁹ 

(5) ┘ ─ ⌐│ ☻▬♇♅╩ ↑⁸ ─ ≡─

╩ ↕∑╢╙─≤∆╢⁹ 

 

 

 6   

7- 6- 1  

1.  

│⁸ ⌐ ∆ ⌐ ⇔≡∕─ ╩ ⇔⁸ ⅜ ≢ ─

⌂╙─≤∆╢⁹ 

 Ɫfiⱴ♃כ◊►.2

⅜ ⌐ ↄ ─ ⅜ ⇔™ ╩Ɫfiⱴ♃כ◊►⁸│ ⇔⁸ ⌐

∂≡ ╩ ℮╙─≤∆╢⁹ 
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7- 6- 2 ⱳfiⱪ  

1.ⱳfiⱪ 

(1) ⱳfiⱪ│⁸ ╛ ⅜ ∂⌂™╙─≢ ⁸ ⅜ ⌂ↄ ⌐ ∆

⌐ ⇔≡ ⌂◐ꜗⱦ♥כ◦ꜛfi⅜ ⇔⌂™╙─≤∆╢⁹ 

(2) ⱳfiⱪ─ │⁸ ┘ ⌐ ⅎ╢ ⌂╙─≢⁸ ─ ⅜

∂⌂™╙─≤∆╢⁹ 

(3) ⱳfiⱪ│⁸ ⅜ ⌂╙─≤∆╢⁹ 

(4) ⱳfiⱪ⌐│⁸ ⁸ ⁸ ⁸ ⇔ ⁸ⱳfiⱪ ⁸ ⁸

╩ ⇔√ ╩ ↑╢╙─≤∆╢⁹ 

(5) ⱳfiⱪ─ │ ⌐╟╢⁹ 

2.ⱳfiⱪ  

(1) ⱳfiⱪ │ ≤⇔⁸ ⁸ ⅜ ∂⌂™╙─≢⁸ⱳ

fiⱪ─ ┘ ⌐ ⅎ ╢╙─≤∆╢⁹ 

(2) │⁸ ─ ≢ ⅜ ─±10%─ ≢ ⇔≡╙ ⌐

─⌂™╙─≤∆╢⁹ 

(3) │⁸ ─ ≢ ⅜ ─±5%─ ≢ ⇔≡╙ ─⌂

™╙─≤∆╢⁹ 

(4) ⱳfiⱪ ╩ ↄ ─ │ ⌐╟╢╙─≤∆╢⁹ 

ᵑ    ⅛↔ │  

ᵒ ( )  

ᵓ ─ F  

E  

ᵔ    ⌐╟╢ 

ᵕ ─ │⁸ ─≤⅔╡≤∆╢⁹ 

▪. ⅛↔ ─ │⁸₈ ₉⁸₈Y ỏ ₉⁸₈ꜞ▪◒♩ꜟ

₉ │₈ ₉─™∏╣⅛≤⇔⁸∕─ │ ⌐╟╢⁹ 

▬. ─ │⁸ ⌐ ⇔√ ╩ ⅝

≤∆╢⁹ 

 

7- 6- 3    

1.  

(1) │⁸ ⁸ ⁸ ◒כ▪

│ ≤⇔⁸∕─ │ ⌐╟╢╙─≤∆╢⁹ 

(2) ─ │⁸ ≤℮ ⌐╟╢╙─≤⇔⁸∕─ ⁸ ⁸

┘ │⁸ ⌐╟╢⁹ 

2.  

─ ⁸ ⌐≈™≡│⁸ ⌐╟╢⁹ 

3.  

─ ⁸ ⁸ ⌐≈™≡│⁸ ⌐╟╢⁹ 
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7- 6- 4  

1.  

⌐ ∆╢ │ ∆╢╙─≤⇔⁸ ┘ │ ⌐

╟╢╙─≤∆╢⁹ 

 

2.  

(1) ─ │⁸ ⌐╟╢⁹ 

(2) ─ ⁸ ⌐≈™≡│ ⌐╟╢⁹ 

(3) ∕─ ⌐≈™≡│⁸  10 ⌐╟╢⁹ 

3. ┘  

(1) │₈ ₉₈ ₉ ┘₈ ₉≤⇔⁸₈ ₉≤₈ ₉─

ⅎ│ ⌐≡ ™⁸₈ ₉≤₈ ₉─ ⅎ│ ≢ ⅎ╢╙─≤

∆╢⁹ 

(2)  │⁸ ⌐ ⇔√ ⌐╟╡ⱳfiⱪ╩ ∆╢╙─≤∆╢⁹ 

4.  

ⱳfiⱪ ⌐│⁸ ┘ ─√╘─ ╩ ↑╢╙─≤∆╢⁹ 

 

 

 7  ◖fi◒ꜞכ♩ ┘  

7- 7- 1  

◖fi◒ꜞכ♩ ┘ │⁸ ⌐ ∆ ┘ ╩ ⇔⁸

⌐ ⅎ╢≤≤╙⌐ ⌐ ∆ ┘ ⅜ ⅛≈ ⇔≡ ⅎ╢╙─≤∆

╢⁹ 

 

7- 7- 2  

1.  

(1) │ ⌐ ∆ ╩ ⇔⁸ ╩ ⅛≈ ⌐ ∆╢≤≤╙

⌐⁸ ─ ⌐ ⇔ ─ ⅜ ⌐⌂╢╟℮ ≢⅝╢╙─≤∆╢⁹ 

(2) ⌐ ∆╢ │⁸ ⌐╟╢⁹ 

2.  

(1) │⁸ ─ ╩ ⅛≈ ⌐ ≢⅝╢╙─≤⇔⁸ ─

─ ⌐╙ ≢⅝╢╙─≤∆╢⁹ 

(2)  │ │ ≤⇔⁸ ─ │ FRP ≤∆╢⁹ 

(3) ─ ⁸ ⌐ ∆╢ │⁸ ⌐╟╢⁹ 

(4)  │ ≢ ≤∆╢⁹ 

3.ⱳfiⱪ 

(1) ⱳfiⱪ│ ⱳfiⱪ≤∆╢⁹ 

(2) ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 
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4. ה  

ה (1) │⁸ ─ │ ≤∆╢⁹ 

(2)  │ ─ ⁸ ╩ ⌐ ⅝ ╩ ≢ ╗ 2 ≤

∆╢⁹ 

(3) ─ ⌐│⁸ ⁸ⱴfiⱱכꜟ ┘ ♃ꜝ♇ⱪ╩ ↑╢╙─≤∆╢⁹ 

(4) ⌐│ ╩ ∆╢╙─≤∆╢⁹ 

(5) ┘ ─ │⁸ ⌐╟╢⁹ 

(6) ─ │⁸ ≤∆╢⁹ 

5.  

(1) │ │ⱳꜞ◄♅꜠fi ─ ╩ ≤⇔≡⁸ ⌐ ∆

╩ ∆╢√╘─ ┘ ╩ ≢⅝╢ ╩ ∆╢╙─≤∆╢⁹ 

(2) ♄ⱶ │ ⌐│⁸ ┘ ╩ ≢⅝╢ ╩ ↑╢╙─≤∆

╢⁹ 

(3) ⌐│⁸ ─ ┘ ╩ ↑╢╙─≤∆╢⁹ 

6.  

─ ⁸ ┘Ⱳ▬ꜝ─ ⌐│ ╩ ⇔⁸ │◓ꜝ

ꜟכ►☻ │ⱱכⱶⱳꜞ◄♅꜠fi ≤⇔⁸ ∆╢ │⁸ ⌐╟╢⁹⌂⅔⁸

─ │ ⌐╟╢╙─≤∆╢⁹ 

7.  

│⁸◖fi◒ꜞכ♩ ╡ ╩ ⅎ╢√╘⌐ ─ ⌐ ∆╢ ╩ ∆

╢ ≢№╢⁹∕─ │ ⌐╟╢╙─≤∆╢⁹ 

8. ( )  

│⁸ ╩ ∆╢√╘⌐ ↕╣√ ╩ ∆╢ ≢ ≤∆╢⁹

│ ⌐╟╢⁹ 

9.  

(1) │ ≢⁸ ⁸ ╩ ∆╢ ↕╩ ∆╢╙─≤∆╢⁹ 

(2)  ─ │▪ꜟⱵ ≤⇔⁸ ─▪ꜟⱵ ™ ╩ ↑╢╙─

≤∆╢⁹ 

(3)  ⌐│⁸ ─ ┘ ⌐ ─⌂™╟℮⌐ ╩ ↑╢╙─≤∆╢⁹ 

10.  

(1)   

⌐ ∆╢ │ ∆╢╙─≤⇔⁸ │ ⌐╟╢⁹ 

(2)   

─ │⁸ ⌐╟╡⁸∕─ │  10 ⌐╟╢⁹ 

(3) ┘  

┘ │⁸ ┘ ≤⇔⁸ ─▬fi♃꜡♇◒│⁸ ─≤⅔╡

≤∆╢⁹ 

ᵑ ─ │ ┘ⱳfiⱪ ─ ⅜ ⌐ ⇔≡™╢↓≤⁹ 

ᵒ ה ─ ⅜ ≢№╢↓≤⁹ 
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7- 7- 3  

1.Ⱳ▬ꜝ 

Ⱳ▬ꜝ│ ⌐ ∆ ╩ ⇔⁸ ╩ ⅛≈ ⌐ ∆╢≤≤╙⌐⁸

─ ⌐ ⇔ ─ ⅜ ⌐⌂╢╟℮ ≢⅝╢╙─≤∆╢⁹ 

2.  

│⁸  6 ⱳfiⱪ ⌐╟╡⁸ │ ⌐╟╢⁹ 

3. ⱳfiⱪ 

ⱳfiⱪ│⁸  6 ⱳfiⱪ ⌐╟╢⁹ 

4.  

│⁸  6 ⱳfiⱪ ⌐╟╢⁹ 

 

7- 7- 4  

│⁸ ╩ ∆╢√╘⌐ ╩ ∆╢ ≢№╡⁸∕─ ⁸ │

⌐╟╢⁹ 

 

7- 7- 5 ♄◒♩ 

♄◒♩│⁸ ⌐╟╢⁹ 

 

 

 8  ☿ⱷfi♩ ┘  

7- 8- 1  

☿ⱷfi♩ ┘ │ ≢⁸☿ⱷfi♩─ ╩ ↕∑╢↓≤⌂ↄ⁸

⌐ ∆ ⁸ ╩ ⇔ ⅛≈ ⌂ ⅜ ⅎ╢╙─≤∆╢⁹ 

 

7- 8- 2 ☿ⱷfi♩  

1.☿ⱷfi♩ ─  

(1) ☿ⱷfi♩ ╟╡☿ⱷfi♩◘▬꜡╕≢─ │⁸☿ⱷfi♩ ⌐ ↕╣√

(☺▼♇♩Ɽ♇◒)≤∆╢⁹ 

(2)  ☿ⱷfi♩◘▬꜡╟╡◖fi◒ꜞכ♩ⱪꜝfi♩╕≢─ fiⱬꜘ≤Ᵽ◖כꜙꜞ◒☻⁸│

◔♇♩◄꜠ⱬכ♃─ ∑ │ ⁸◄▪☻ꜝ▬♄≤∆╢⁹ 

 ꜘfiⱬ◖כꜙꜞ◒☻.2

─ꜘfiⱬ◖כꜙꜞ◒☻ (1) │ 15m ≤⇔⁸ │ │ 20▐ ─ ╡

≤∆╢⁹ 

⁸│כꜙꜞ◒☻ (2) ╩⌡∂ ⌐ →≡⁸ ─

⌐ ↕╣√╙─≢⁸Ⱨ♇♅│☻◒ꜞꜙכ─ (D)⌐ ⇔ 0.5 1.0 ≤∆╢⁹ 

(3) ♩ꜝⱨ│ ─ ⁸3│╕⅝∆─≥כꜙꜞ◒☻⁸⇔≥ 5mm

≤∆╢⁹ 

(4) כꜙꜞ◒☻  │☿ⱷfi♩─ ⅎ™─⌂™◦כꜟ ≤⇔⁸ ≤∆╢⁹ 
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כꜙꜞ◒☻ (5) │♩ꜝⱨ ≤∆╢⁹⌂⅔⁸ ╩ ↑╢ │☿ⱷfi♩

─ ⌐ ─⌂™ ≤∆╢⁹ 

─ꜘfiⱬ◖כꜙꜞ◒☻ (6) │ ≤∆╢⁹ 

3.Ᵽ◔♇♩◄꜠ⱬכ♃ 

(1) Ᵽ◔♇♩◄꜠ⱬכ♃│ⱬꜟ♩ ─ Ᵽ◔♇♩ ≤∆╢⁹ 

(2) Ᵽ◔♇♩◄꜠ⱬכ♃─ │ 30m ≤⇔⁸ │ │ 60▐ ≤∆╢⁹ 

(3) Ᵽ◔♇♩─ │☿ⱷfi♩─ ┘ ⌐ ⇔√╙─≤∆╢⁹ 

(4) ⱬꜟ♩│ ⌂ ╩ ∆╢≤≤╙⌐⁸ ⌐ ─⌂™⇔⌂╛⅛↕╩ ∆╢╙─

≤∆╢⁹ 

(5) Ᵽ◔♇♩◄꜠ⱬכ♃─ │ ⌐ ⇔⁸ ⱪ♇▪◒כ♥│⌐ ╩ ↑

╢╙─≤∆╢⁹ 

(6) Ᵽ◔♇♩◄꜠ⱬכ♃─ │ ≤∆╢⁹ 

(7) Ᵽ◔♇♩◄꜠ⱬכ♃─ │ ≤∆╢⁹ 

4.◄▪☻ꜝ▬♄ 

(1) ◄▪☻ꜝ▬♄│⁸5▐ 8▐─ ╡ ≤⇔ │ 1.8m≤∆╢⁹ 

(2) ◄▪☻ꜝ▬♄│ ≤⇔⁸ ┘◐ꜗfiⱣ☻│☿ⱷfi♩ ⌐ ⇔√ ≤

∆╢⁹ 

(3) │☻כ◔─♄▬ꜝ☻▪◄  ≤⇔⁸ ─ │ ≤∆╢⁹ 

(4)  ◄▪☻ꜝ▬♄─ ▪꜡ⱲⱩכ♃⁸│  Ⱪ꜡▪≤∆╢⁹♠כꜟ│

5.  

│⁸ ⌐╟╢⁹ 

 

7- 8- 3 ☿ⱷfi♩  

(1)  ☿ⱷfi♩ │⁸ ☿ⱷfi♩◘▬꜡≤∆╢⁹ 

(2)  ☿ⱷfi♩◘▬꜡│ ╩ ⇔ │ ⁸ │ ≢ 4 8 ≤∆

╢⁹ 

(3)  │ 55▐ 60▐≤∆╢⁹ 

(4)  ☿ⱷfi♩◘▬꜡─ │ ≤⇔⁸ │Ⱳꜟ♩

≤∆╢⁹ 

(5)  ☿ⱷfi♩◘▬꜡≤◖fi◒ꜞכ♩ⱪꜝfi♩ ─☿ⱷfi♩ ⌐│⁸♄◒♩╩ ↑

╢╙─≤∆╢⁹ 

(6)  ☿ⱷfi♩◘▬꜡ ⌐│⁸Ᵽ◓ⱨ▫ꜟ♃╩ ↑╢╙─≤∆╢⁹ 

(7)  ⌐│⁸☿ⱷfi♩─▪כ♅▪◒◦ꜛfi ─Ᵽ♇ⱨꜟⱦכⱶ╩ ↑╢

╙─≤∆╢⁹ 

(8)  ☿ⱷfi♩◘▬꜡⌐│⁸ ─ ╩ ≢⅝╢ ╩ ↑╢╙─≤∆╢⁹ 

(9)  ☿ⱷfi♩◘▬꜡ ─ ⇔ⱨ▫כ꜡⁸│♄כ♃ꜞⱨ▫⁹╢∆≥♄כ 

(10) ─♄כ▫ⱨꜞ♃כ꜡  fiꜛ◦כ꜠▪◄⁸│⌐ ┘ ה ◕☻כꜟ☻─

╩♩כ ↑╢╙─≤∆╢⁹ 
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(11)  ☿ⱷfi♩◘▬꜡⌐│Ᵽ◓ⱨ▫ꜟ♃ ┘☿ⱷfi♩◘▬꜡ ─ ⁸ ╩

↑╢╙─≤⇔⁸∕─ │ 7- 2- 6 15.⌐╟╢╙─≤∆╢⁹ 

 

7- 8- 4  

1.  

⌐ ∆╢ │ ∆╢╙─≤⇔⁸ │ ⌐╟╢⁹ 

2. ┘  

(1)  ┘ │₈ ₉₈ ₉₈ ₉≤∆╢⁹⌂⅔⁸₈ ₉₈

₉─ ⅎ│ ─ ☻▬♇♅⌐╟╡ ≢⅝╢╙─≤⇔⁸₈ ₉₈ ₉

─ ⅎ│ ─ ☻▬♇♅⌐╟╡ ≢⅝╢╙─≤∆╢⁹ 

(2)  │◖fi◒ꜞכ♩ ─ ⌐ ∆╢╙─≤∆╢⁹ 

(3)  │ ≤⇔⁸ ≢ │ ─ │ ≢ ≢⅝⌂™╙─≤∆

╢⁹ 

(4)  │⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ  

─ │ ╩ ⇔≡ ∆╢╙─≤⇔⁸☿ⱷfi♩─ ╣─ ⅛╠

─ ≢♃▬ⱴ ⌐╟╡ ↕∑╢╙─≤∆╢⁹ 

ᵒ  

♃▬ⱴ ⌐╟╡ ≤ ─ ≢ ↕∑╢╙─≤⇔⁸ ─ │☿ⱷ

fi♩─ ⇔╩ ∫≡ ∆╢╙─≤∆╢⁹ 

ᵓ ▬fi♃꜡♇◒  

│ ≢ ⅜ ⇔√ │⁸☿ⱷfi♩─ ╣─ ─ │

∟⌐ ∆╢╙─≤∆╢⁹ 

3.  

(1) ( ⁸ )─ │⁸ ⌐╟╢⁹ 

(2) ∕─ ⌐≈™≡│⁸  10 ⌐╟╢⁹ 

 

 

 9  ◖fi◒ꜞכ♩  

7- 9- 1  

◖fi◒ꜞכ♩ │⁸◖fi◒ꜞכ♩─ ⇔╩ ⌐ ™⁸⅛≈ ─ ⅜

⌂™ ─╙─≤⇔⁸◖fi◒ꜞכ♩ ┘◖fi◒ꜞכ♩ ⌐ ∆╢ ⁸

┘ ╩ ∆╢╙─≤∆╢⁹ 

 

7- 9- 2 ♩ꜝfi☻ⱨ□כ◌ 

1.  

(1) ♩ꜝfi☻ⱨ□כ◌─ │►▬fi♅ │ ⁸ │ │◄fi

☺fi ≤⇔⁸ │ ⌐╟╢⁹ 
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(2) ◖fi◒ꜞכ♩ⱱ♇Ɽ│⁸◦ꜙכ♩ │ꜞⱨ♩♄fiⱪ ≤⇔⁸ │ ⌐

╟╢⁹╕√⁸◖fi◒ꜞכ♩ⱱ♇Ɽ ♩כꜙ◦┘ │⁸ ─ ⅜ ⌂™ ה

≤∆╢⁹ 

(3) ◖fi◒ꜞכ♩ⱱ♇Ɽ╩◦ꜙכ♩ ≤∆╢ │⁸ ⌂ ╩♩כ◕ ↑╢╙

─≤∆╢⁹⌂⅔⁸ ♄fiꜞ◦▪◄⁸│♩כ◕ ─◌♇♩○ⱨ◕⁹╢∆≥♩כ 

(4) ♩ꜝfi☻ⱨ□⁸│◌כ ⌐ ∆◘▬◒ꜟ♃▬ⱶ╩ ∆╢╙─≤∆╢⁹ 

(5) ⁸◖fi◒ꜞכ♩ⱱ♇Ɽ │⁸ ⌐╟╢⁹ 

(6) ♩ꜝfi☻ⱨ□כ◌⌐ ∆╢ │⁸ ⌐╟╢⁹ 

(7) ⌐│ ─√╘─⁸◄fi♪Ᵽ♇ⱨ□╩ ↑╢╙─≤∆╢⁹ 

2. ┘  

(1) ┘ │⁸ ⌐╟╢⁹ 

(2) ♩ꜝfi☻ⱨ□⁸│⌐◌כ ⌐ ─ ─ ╩ ∆╢ ╩

∆╢╙─≤∆╢⁹╕√⁸ ⁸ ╩ ⅎ╢╙─≤∆╢⁹ 

(3) ♩ꜝfi☻ⱨ□⁸│⌐◌כ ┘ ─√╘─ ╩ ↑╢╙─≤∆╢⁹ 

 

7- 9- 3 ◖fi◒ꜞכ♩ ┘  

1.  

(1) ◖fi◒ꜞכ♩ │⁸◖fi◒ꜞכ♩Ᵽ◔♇♩─ ╖ ⇔⌐ ⇔√ ≤⇔⁸

─ ┘ ╩ ∆╢╙─≤∆╢⁹ 

(2) │⁸ ⌐ ∆◘▬◒ꜟ♃▬ⱶ╩ ∆╢╙─≤∆╢⁹ 

(3) ⁸◖fi◒ꜞכ♩Ᵽ◔♇♩ │⁸ ⌐╟╢⁹ 

(4) ◖fi◒ꜞכ♩ ⌐ ∆╢ │⁸ ⌐╟╢⁹ 

(5) ⌐│ ─√╘─⁸◄fi♪Ᵽ♇ⱨ□╩ ↑╢╙─≤∆╢⁹ 

2. ┘  

(1) ┘ │⁸ ⌐╟╢⁹ 

(2) ◖fi◒ꜞכ♩ ┘ ⌐│⁸ ⌐ ─ ─ ╩ ∆

╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⁸ ╩ ⅎ╢╙─≤∆╢⁹ 

 

 

 10   

7- 10- 1  

 2  2 ⌐╟╢⁹ 

7- 10- 2  

│⁸ ⌐≈™≡⁸ ⌐ ∆ ╩ ∆╢╙─≤∆╢⁹ 

( 1) ꜝfiⱪ⁸ ⱥꜙכ☼( ⇔≡™╢ )   ─ 10 ( 1 )  

(2) LEDꜝ fiⱪ      ↔≤⌐ 1  

כ꜠ꜞ (3)      ↔≤⌐ 1  

(4) ⱥꜙכ☼( ⇔≡™╢ )    ↔≤⌐ 1 ( )  

(5)       1
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 8  ♩fiⱠꜟ ה  

 

 1     

8- 1- 1    

│⁸ ♩fiⱠꜟ ╩ ∆╢ ─ ●☻⌐╟╢♩fiⱠꜟ ─ ╩

←√╘─ ⌐ ∆╢ ┘ ( ₈ ה ₉≤™℮)⁸☺▼♇♩ⱨ□fi

(Ⱪכ☻♃ⱨ□fi╩ ╗)─ ⁸ ┘∕╣╠─ ⌐ ⌂♩fiⱠꜟ

─ ⁸ ┘⌐♩fiⱠꜟ ≢─ ⌐⁸ ⅜ ⅜╢↓≤╩ ⌐ ←√

╘─ ╛ ⌂≥─ ⌐ ∆╢⁹ 

 

8- 1- 2  

1.♩fiⱠꜟ  

♩fiⱠꜟ │⁸ ⌐ ⇔√ ⌐ ⇔≡ ╩ ⇔⁸ ⁸ ⁸ 

⁸ ╩ ⇔√ ≤⇔⁸ ⅜ ≢ ─ ⌂╙─≢⌂↑╣┌⌂╠

⌂™⁹ 

2.  

│⁸ ⌐ ⇔√ ⌐ ⇔≡ ╩ ⁸ ∆╢≤≤╙⌐⁸

⁸ ┘ ⁸ ⁸ ⁸ ╩ ⇔√ ≢⌂↑╣┌⌂╠⌂

™⁹╕√⁸ ─ ⌐│ ∏ ⇔⁸ ⇔╛∆™╙─≢⌂↑╣┌⌂╠⌂™⁹ 

3.  

(1)  ♩fiⱠꜟ ה ⌐ ∆╢ │⁸ ⌐ ⌂●☻╩ ∆╢ 

╙─≢№∫≡│⌂╠⌂™⁹ 

(2)  ╩ ╖ ╦∑≡ ∆╢ │⁸♩fiⱠꜟ ┼─ ─ ╩  

⇔⁸♩fiⱠꜟ ⌐ ∆╢ ⌐⅔™≡ ⅜ ∆╢ ┘ ─  

╩ ∆╢√╘─ ─ ┘ ⌐≈™≡ ─ ╩ ╢≤≤╙⌐  

⌐ ∆╢╙─≤∆╢⁹ 

4.  

│⁸♩fiⱠꜟ ─ ╩ ┘ ∆╢ ≢ ∆╢ ≢№╡⁸

⁸ ⁸ ⁸ ╩ ∆╢╙─≤∆╢⁹ 

5. ∆╢  

│⁸♩fiⱠꜟ ה ─ ⌐№√∫≡│⁸ ⌐╟╢╒⅛⁸ 

⌐ ∆ ⌐╟╢╙─≤∆╢⁹↓╣⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌

⌂╠⌂™⁹ 

(1) ♩fiⱠꜟ     ( )  

(2) ♩fiⱠꜟ ( ה(   ( )  

(3) ♩fiⱠꜟ    ( )  

(4) ♩fiⱠꜟ ה   ( )  
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ה  2   

8- 2- 1  

1. ┘  

ה │⁸♩fiⱠꜟ ─ ⁸ ⁸ ⁸ ┘ ─ ●☻ ⌐

⇔≡ ⌂ ╩ ⇔√ ≤∆╢≤≤╙⌐⁸ ⌐ ⅜ ⌐ ⅎ╢

≢⌂↑╣┌⌂╠⌂™⁹ 

2.  

ה │⁸ ⌐ ∆ ( ┘ )⌐⅔™≡⁸ ⅜

⌂╙─≤∆╢⁹ 

3.  

ה │⁸♩fiⱠꜟ ⌐⅔↑╢ ─ (100ϴ⁸40 )⌐ ⇔≡╙

≢⅝╢ ≤∆╢⁹ 

4. ─  

∆╢ │⁸ ⁸ ⌐⅔™≡ ⌂ ╩ ⇔⁸JIS │∕─ ∆╢

⌐ ⇔√╙─╩ ∆╢╙─≤∆╢⁹ 

 

8- 2- ה 2  

1. ה  

ה │⁸ ⅛╠ ⁸ │ ╩ ⇔≡ ⌐╟╡ ∆╢ ה

≤∆╢⁹⌂⅔⁸ ≤∆╢ │ ⌐╟╢╙─≤∆╢⁹        

ה fi◓⁸◦כ◔⁸│ ┘ ╟╡ ↕╣╢╙─≤∆╢⁹ 

 ◓fi◦כ◔.2

fi◓│⁸◦כ◔ (1) ⁸ ⁸ ⁸╡⌂╠⅛כ♥☻┘ ≤∆╢⁹ 

fi◓│⁸◦כ◔ (2) ⁸ ⁸ ⁸ ┘ ⌂ ⅝↕⌐ ⇔√╙

─≤∆╢⁹ ─◓fi◦כ◔ │⁸ⱨꜝfi☺ ≤⇔⁸Ⱳꜟ♩≢ ⇔⁸ ╣⅜

∂⌂™╟℮⌐Ɽ♇◐fi ╩ ∆╢╙─≤∆╢⁹ 

(3) ≤ ╩ ╢ ┘ │⁸ ⌐ ↕╣⌂™╟℮⌐ ∆╢╙─≤

∆╢⁹ 

(4) │⁸ ≤ ╩ כ♥☻╢∆ ≤∆╢↓≤⅜≢⅝╢⁹ 

ה (5) │⁸ ─ ∆╢ ─ ⅜≢⅝╢ ≤∆╢⁹ 

fi◓⌐│⁸◦כ◔ (6) ┘ ⌐ ↕╣≡™╢ ─ ⌐⁸

┘ ⌐ ╩ ↑╢⁹▪◒☿☻≢⅝⌂™ │⁸ ╩ ↑╢╙─≤∆╢⁹ 

(7) ─ ⌐│⁸ ⌐ ꜟⱩכ◔ ╩ ↑╢╙─≤

∆╢⁹ 

3.  

(1) │⁸ ⁸ⱢⱩ ┘ ⅛╠ ⇔⁸ ≤⇔≡ ─

≡ ⁸ ™ ╩ ℮╙─≤∆╢⁹ 

™ ↕│ JIS B 0905 ( ─♃כ꜡ ™ ↕)─ G 6.3 ≤

∆╢⁹ 
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(2) ─ ה │⁸ ⌐ ≢ ↔≤⌐ ⅜

⌂╙─≤∆╢⁹ 

╕√⁸ ⌐ ╡ ( )╩ ℮╙─≤∆╢⁹ 

(3) ─ ה │⁸ ┘ ⌐ ╩ ⅎ╠╣╢╙

─≤∆╢⁹ ─ │⁸ Ⱨ♇♅ꜞfi◒ ╩ ⇔≡ ◦ꜞfi♄─

⅝╩ ─ ⌐ ⅎ≡ ╠╣╢ ≤∆╢⁹ 

(4) │⁸ ⌐ ⇔√ ╩ ⅝▪ꜟⱵ♬►ⱶ ⁸ │↓╣≤

─ ╩ ⇔⁸ ⌐ ⇔≡ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

4.  

(1)  │⁸ ⁸ ⁸◌♇ⱪꜞfi◓ ┘ ≢ ↕╣╢╙─≤

∆╢⁹ 

(2) │ JIS G 4051 ( ) │↓╣≤ ─╙─≤⇔⁸

┘ →╩ ∆╙─≤∆╢⁹ │ JIS G 4051⁸JIS G 3454 (

) │↓╣≤ ─╙─╩ ∆╢╙─≤∆╢⁹ 

(3) ( ⁸ ⁸ ┘ )⌐│⁸ⱨ꜠◐◦Ⱪꜟ◌♇ⱪꜞfi

◓╩ ∆╢╙─≤∆╢⁹ 

∆╢ ⌐│ ─◌Ᵽכ╩ ↑╢╙─≤∆╢⁹ 

(4) │⁸ │ ≤∆╢⁹ ┼─

│⁸ │ ≤∆╢⁹ 

─ ⌐│⁸ ┘ ╩ ↑⁸ ≢

≢⅝╢╙─≤∆╢⁹ 

(5) ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

5.  

(1) ─ │↓╤⅜╡ ≤⇔⁸ │ 5 ≤∆╢⁹ 

(2) ─ ☻כꜞ◓⁸│ ⱦfiכ♃│ ⌐╟╢ ≤∆╢⁹ 

(3) ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

6.ⱬꜟⱴ►☻ ┘  

ⱬꜟⱴ►☻ ┘ │⁸ ─≥◓fi◦כ◔⁹╢∆≥ │ⱨꜝfi☺ ≤

⇔⁸Ⱳꜟ♩ ⇔ ╣⅜ ∂⌂™╟℮⌐Ɽ♇◐fi╩ ∆╢╙─≤∆╢⁹ 

7.  

ה ⌐ ∆╢ │⁸ ⌐╟╢╙─≤∆╢⁹ 

8. ┘  

│⁸ ⌐ ∆ ⁸ ┘ ⌐ ⇔√╙─╩ ∆╢╙─≤∆

╢⁹ 

(1)  

ה 1 ⌐ ⇔⁸ ─ ╩ ∆╢╙─≤∆╢⁹  

ᵑ Ⱳꜟ♩1     ♩♇♫ה  

ᵒ       1 ( )  

ᵓ ( ┘ ─ ⁸ ╩ ╗)  1  
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(2)   

ה ─ │⁸ ( ⁸ )  ↔≤⌐ ─╙─╩ ∆

╢╙─≤∆╢⁹ 

ᵑ      1  

ᵒ       1  

ᵓ ( ⁸ⱴⱡⱷכ♃)    1  

ᵔ       1  

 

8- 2- ה 3  

1.  

ה ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

2.  

─ ⌐≈™≡│⁸ ⁸ │ ≤⇔⁸

│ ⌐╟╢⁹ 

⌂⅔⁸ │⁸ ─ ╩ ⌐≡ ∏╢╙─≤∆

╢⁹ 

3.  

│↓╤⅜╡ ≤⇔⁸ ╩ 5 ≤∆╢⁹ 

4.  

╩ ℮ ⌐│⁸ ╩ ≢ ≢⅝╢╙─≤∆╢⁹ 

5.☻Ɑכ☻ⱥכ♃ 

│⁸☻Ɑכ☻ⱥכ♃ ≤∆╢⁹ 

6.  

│ ⅜ ≢№╢≤ ⌐⁸1 ⌐ ─ ⁸ ─ ╡ ⇔ ⌐

ⅎ╠╣╢╙─≤∆╢⁹⌂⅔⁸ │ ⌐╟╢╙─≤∆╢⁹ 

 

8- 2- 4 ♄ fi Ɽ 

1.  

♄fiⱤ│⁸♄fiⱤ ┘ ⅛╠ ↕╣╢╙─≤∆╢⁹ 

2.  

♄fiⱤ─ │⁸ ה ─ ─ 1.5 ≤∆╢⁹ 

3.  

♄fiⱤ─ │ ≤∆╢⁹ │ ≤⇔⁸ ⌐Ⱳꜟ♩≢ ∆╢╙─≤∆╢⁹ 

4.  

♄fiⱤ ⌐⅔↑╢ ≤ ⁸ ─☻כ◔≥ ─ │⁸ ─ 3

≤∆╢⁹ 

5.♄fiⱤ ─  

♄fiⱤ │⁸♄fiⱤ◔כ☻─ ⌐ ↑√ꜞfi◒ ⌐╟╡ ⌐ ≢⅝╢

≤∆╢⁹ 
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6.♄fiⱤ  

♄fiⱤ ╩ ∆╢ │⁸↓╤⅜╡ ꜚ♬♇♩≤⇔⁸♄fiⱤ◔כ☻⌐ ↑╢╙─

≤∆╢⁹ 

7.♄fiⱤ  

♄fiⱤ │⁸ →╩ ℮╙─≤∆╢⁹ 

8.  

│⁸ ⅛↔ ⁸E ≤⇔⁸ ╩ ⅎ√╙─≤∆

╢⁹ 

9.  

│⁸ꜞⱵ♇♩☻▬♇♅(♩ꜟ◒ ┘ )⁸ ┘ Ɫfi♪ꜟ╩ ⅎ√ ≤

∆╢⁹ 

10.  

♄fiⱤ⌐ ∆╢ │⁸ ⌐╟╢╙─≤∆╢⁹ 

 

8- 2- 5 ♄◒♩  

 fiכⱬכ♫כ◖.1

fi│⁸כⱬכ♫כ◖ │ ≤⇔⁸ ⌂ ⅜≢⅝⁸ │☻

♥fi꜠☻Ⱳꜟ♩≢ ∆╢╙─≤∆╢⁹ 

2.☻꜡♇♩  

☻꜡♇♩ │⁸ ┘ ⅛╠⌂╡⁸ ─ ╩☿♇♩Ⱳꜟ♩

≢ ∆╢╙─≤∆╢⁹ 

3.  

♄◒♩ ⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

8- 2- 6  

1.  

ה ─ ⌐╟╡⁸ ה ≢ ─ ─√╘ ─

⅜ ⌐⌂╢ ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹⌂⅔⁸ │ ┘Ⱳꜟ

♩ ≤∆╢⁹ 

2. ( ⁸ )  

(1) │⁸ ה 1 ⌐≈⅝ ─ ╟╡ ↕╣╢╙─≤∆╢⁹ 

ᵑ ○▬ꜟ♃fi◒   1  

ᵒ ○▬ꜟ◒1   ꜝכ  

ᵓ ○▬ꜟⱨ▫ꜟ♃   1  

ᵔ ○▬ꜟⱳfiⱪ   2 ( 1 )  

ᵕ ⱣꜟⱩ⁸    1  

(2)  ○▬ꜟ♃fi◒│⁸ ≤∆╢⁹ 

(3) ⁸│ꜝכ◒ꜟ▬○  ≤⇔⁸ ⱨ□fi≤ ≤∆╢⁹ 
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(4)  ○▬ꜟⱨ▫ꜟ♃│⁸ ≤⇔ ╡ ⅎⱢfi♪ꜟ⌐╟╡ ⅜≢⅝╢╙─

≤⇔⁸ⱨ▫ꜟ♃◄꜠ⱷfi♩│ 50ⱷ♇◦ꜙ ≤∆╢⁹ 

(5)  ○▬ꜟⱳfiⱪ│◑ꜘכⱳfiⱪ( )⁸ │ⱬכfiⱳfiⱪ( )≤∆╢⁹ 

(6)  ꜚ♬♇♩ ⌐│⁸ ⌐ ⇔≡ ⱳfiⱪ─ ╛⁸ ─

╩ ∆╢↓≤⅜≢⅝╢╟℮ ☻▬♇♅ ╩ ↑╢╙─≤∆╢⁹ 

(7)  ○▬ꜟ♃fi◒⌐│⁸ ╩ ↑╢⁹ 

3. ꜚ♬♇♩( )  

(1) ꜚ♬♇♩│⁸ ה 1 ⌐≈⅝ ─ ╟╡ ↕╣╢╙─≤∆╢⁹ 

ᵑ ◖fiⱪ꜠♇◘   2  

ᵒ ♃fi◒    1  

ᵓ ♪ꜝ▬ꜘ    1  

ᵔ ⱨ▫ꜟ♃    1  

ᵕ ⱣꜟⱩה    1  

(2) ◖fiⱪ꜠♇◘│♃▬ⱴ⌐╟╢ ≤∆╢⁹╕√⁸1 ⅜ ⇔√ │

⌐╙℮ ─ ⌐ ⅎ╢╙─≤∆╢⁹ 

(3) ◖fiⱪ꜠♇◘ ─ │ ≤⇔⁸ ╙ꜚ♬♇♩ ⌐ ╖ ╗╙─≤∆

╢⁹ 

fiכ꜠♪♩כ○│♩♇♬ꜚ (4) ≤⇔⁸ ⌐ ⇔≡◖fiⱪ꜠♇

◘─ ╛ ה ♩ꜞ♇ⱪ ─ ╩ ∆╢↓≤⅜≢⅝╢╟℮⌐

☻▬♇♅╩ ↑╢╙─≤∆╢⁹ 

 

8- 2- 7  

⌐ ∆╢ │⁸ ⌐ ⇔√ ╩ ⅝⁸ │ JIS G 3452 (

)─ ╩ ⇔⁸ ┘ │  11  3 11- 3- 1⌐╟╢╙─≤

∆╢⁹⌂⅔⁸ │ ꜚ♬♇♩⅛╠ ה ╕≢─ ─

┘ ⌐ ∆╢ │☻♥fi꜠☻ ≤∆╢⁹ 

 

 

fiכ꜠◒  3   

fiכ꜠◒ ⌐≈™≡│⁸  6  11 ⌐╟╢⁹ 

 

 

 4  ☺▼♇♩ⱨ□fi  

8- 4- 1  

1.  

☺▼♇♩ⱨ□fi│⁸ ⌐ ∆ ( ┘ )⌐⅔™≡⁸ ⅜

⌂╙─≢⌂↑╣┌⌂╠⌂™⁹ 
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2.  

☺▼♇♩ⱨ□fi│⁸♩fiⱠꜟ ⌐⅔↑╢ ─ (100ϴ⁸40 )⌐ ⇔≡╙

≢⅝╢ ≢⌂↑╣┌⌂╠⌂™⁹ 

3.  

∆╢ │⁸ ⁸ ⌐⅔™≡ ⌂ ╩ ⇔⁸JIS │∕─ ∆╢

⌐ ⇔√╙─╩ ∆╢╙─≤∆╢⁹ 

4.  

◓fi◦כ◔≥ ≤─ │⁸ ⅜ ⌐↕╠↕╣⌂™╟℮⌐ ∆╢⁹ 

 

8- 4- 2 ☺▼♇♩ⱨ□fi 

1. ┘  

☺▼♇♩ⱨ□fi(Ⱪכ☻♃ⱨ□fi╩ fi◓⁸◦כ◔│(⁹╗ ⁸ ┘ ⅛╠

↕╣⁸♩fiⱠꜟ ─ ⁸ ⁸ ⁸ ┘ ─ ●☻ ⌐ ⇔≡ ⌂

╩ ⇔√ ≤∆╢≤≤╙⌐⁸ ⌐ ⅜ ⌐ ⅎ╢ ≢⌂↑╣┌

⌂╠⌂™⁹╕√⁸ ♩fiⱠꜟ⌐⅔™≡ ─╙─│⁸ ─ ⌐⅔™≡

╩ ∆╢╙─≤∆╢⁹ 

 ◓fi◦כ◔.2

fi◓│⁸◦כ◔ (1) ┘ ╩ ⇔√☻♥fi꜠☻ ─ ≤⇔⁸

─ ↕│ ⌐ ⇔√ ╩ ⅝ 1. 5mm ≤∆╢⁹ 

fi◓│⁸◦כ◔ (2) ⌐ ⅜ ⌐ ⅎ⁸◔כ◦fi◓⁸

⅜≢⅝╢ ◓fi◦כ◔⁸√╕⁹╢∆≥ │ ⌐ ⇔√ ╩ ⅝⁸

2 │ 3 ≢⅝╢ ≤∆╢⁹ 

─◓fi◦כ◔ (3) ⌐│ ╩ ⇔⁸ ⅜ ⌐╙ ⇔⌂™╟℮⌐

↕ 1.5mm ─☻♥fi꜠☻ ≢ ∆╢ ≤∆╢⁹ 

  ⌂⅔⁸ ╩ ∆╢ ─ │ ⌐ ∂╢╙─≤∆╢⁹ 

◓fi◦כ◔ (4) ─ │⁸ ─ ─ ⌂™ ≤∆╢⁹ 

(5) ╡ → │ ⌂ ╩ ∆╢ ─╙─≤∆╢⁹ 

(6) ⁸ │ ⇔ ⅛╠ ┘ ─ ╩ ℮↓≤─≢⅝⌂™╙─│⁸

─◓fi◦כ◔ ⁸ ⌐ ╩ ↑╢╙─≤∆╢⁹ 

╕√⁸ ─ │ ⌐╟╡ ⇔⌂™ ≤∆╢⁹ 

─◓fi◦כ◔ (7) ⌐ ─ ╩ ↑╢╙─≤∆╢⁹ 

(8) ⌐ ( )╩ ↑⁸ │ ≢─ ╩ ╣╢╙─≤∆╢⁹ 

3.  

(1) │⁸▪ꜟⱵ♬►ⱶ ⁸ │↓╣≤ ─ ╩ ⇔⁸

⌐ ⇔≡╙ ⌂ ╩ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

(2) │ ⌐ ↑╢╙─≤∆╢⁹ 

(3) ─ ™ ↕│⁸JIS B 0905 ( ─♃כ꜡ ™ ↕)≢─ G 

6.3 ≤∆╢⁹ 

(4) │ ⌐ →⁸ ⇔─╙─⌐№∫≡│⁸ ≤╙ ─ ╩
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∆╢╙─≤∆╢⁹ 

4.  

(1) │⁸ ≢ꜟ◒♇fiⱣכ♃≥ ⇔⁸ │☻♥fi꜠☻

▪fi◌כⱲꜟ♩≢♩fiⱠꜟ ⌐ ╩fiⱣ♇◒ꜟ≢☺▼♇♩ⱨ□fiכ♃⁸⇔

→╢╙─≤∆╢⁹⌂⅔⁸ → │ ≢⅝╢╙─≤∆╢⁹ 

(2) │⁸ ⌂ ≤ ╩ ⇔⁸☻♥fi꜠☻ │ ≤⇔⁸

⌐≈™≡│ ╩ ╘∫⅝⁸ │ ─ →≤∆╢⁹√∞⇔⁸Ⱡ☺ ─

╘∫⅝ │ 49ɡm ≤∆╢⁹ 

(3) ⌐≈™≡│⁸ ◖fi◒ꜞכ♩▪fi◌כ╩ ⁸ ⌐≈™≡

╩ ℮╙─≤∆╢⁹ 

(4) ☺▼♇♩ⱨ□fi ─ │⁸☺▼♇♩ⱨ□fi─ ≤♩fiⱠꜟ ≤╩

⌐⇔⁸♩fiⱠꜟ ⌐ ≤⌂╢╟℮ ∆╢╙─≤∆╢⁹⌂⅔⁸ ⌐╟╢

│ 4 ≤⇔⁸ ⌐╟╢ ⁸ ─ ☻ꜝ☻♩ ╩

⇔√ ╣ ╘ ╩ ↑╢╙─≤∆╢⁹ 

5.  

(1) ─ │ ⌐╟╢⁹ 

◓fi◦כ◔≥ (2) ≤─ │⁸ ⅜ ⌐↕╠↕╣⌂™╟℮⌐ ∆

╢╙─≤∆╢⁹ 

(3) │ ⅜ ≢№╢≤ ⌐⁸1 ⌐ ─ ⁸ ─ ╡ ⇔

⌐ ⅎ╠╣╢╙─≤∆╢⁹ 

⌂⅔⁸ │ ⌐╟╢⁹ 

(4) │↓╤⅜╡ ≤⇔⁸20,000 ─ ⌐ ⅎ ╢╟℮⌐⇔⁸ ╩

∆╢╙─≤∆╢⁹ 

6.  

☺▼♇♩ⱨ□fi⌐ ∆╢ │⁸ ⌐╟╢⁹ 

7. ─  

╩ ∆╢ ⁸ │☻♥fi꜠☻ ≤⇔⁸ ◐ꜗ♇ⱪ─ ┘ ⱢⱩ

─כ♥☻─ ╙☻♥fi꜠☻ ≤∆╢⁹ 

8.  

☺▼♇♩ⱨ□fi─ │ ⌐╟╢⁹ 

9.  

│ ≢─ ─ ╩ ℮ ≢⁸♩fiⱠꜟ ⌐☻♥fi꜠☻ ▪fi

≢♩ꜟⱲכ◌ ⌐ ↑╢╙─≤∆╢⁹ 

10.  

≤⇔≡ ∆╢☺▼♇♩ⱨ□fi│⁸ ≤ ─ ⌐≈™≡│

╩ꜟⱩכ◔ ∆╢≤≤╙⌐⁸ │ 1 ╩ ∆╢╙─≤∆

╢⁹ 
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 5   

8- 5- 1  

│⁸♩fiⱠꜟ ⌐ ⇔ ⌐ ⌂ ┘ ╩ ℮↓≤╩

≤⇔√ ≤∆╢⁹ 

 

8- 5- 2  

1.  

│ ⱨ□fi ┘ ≤ ⇔≡♩fiⱠꜟ ─ ╩ ⇔⁸

⅛≈ ⇔√ ╩ ≤ ⇔≡ ∆╢ ≢№╡⁸ │

⌐╟╢⁹ 

2.  

│ ⌐ ≤ ─ ≢№╢ ꜚ♬♇♩╩ ⇔√ ≤⇔⁸

≤ ⌐ ⌐ ╩ ≢⅝╢╙─≤∆╢⁹ 

3.  

─ ╩ ⌐∆╢√╘⁸ ┘ ⌐∕╣∙╣ ╩ ∆╢╙─≤∆╢⁹ 

4.  

⌐⁸ ⌐≡ ╩ ≢⅝╢╟℮ ╩ ↑╢╙─≤∆╢⁹ 

5. ה╡  

─ ─ ╩ ↕∑╢√╘⁸ ⌐≡ ─ ⅝

╩ ℮↓≤⌐╟╡ ⱡ☼ꜟ ┘ ─ ╡╩ ⅎ╢╙─≤∆╢⁹╕√⁸ ⱨ□

fi⌐≡ ╩ ⅎ╢╙─≤∆╢⁹ 

6.  

│ ≤⇔⁸ │ JIS G 3101( )⌐╟╢ ≢

4.5 ≤∆╢⁹ 

7. ꜚ♬♇♩ 

ꜚ♬♇♩─ ┘ │ ─≤⅔╡≤∆╢⁹ 

(1) ꜚ♬♇♩│ ┘ ╟╡ ↕╣⁸∕╣∙╣ ⇔√ⱨ꜠כⱶ╩ ∆

╢╙─≤∆╢⁹ 

(2) ꜚ♬♇♩─ │ ⌐╟╢⁹ 

(3) ─ │ JIS G 4305( ☻♥fi꜠☻ ┘ )⌐╟╢ ≢ SUS304

≤⇔⁸ 0.4 ≤∆╢⁹╕√⁸ │ 9 ≤∆╢⁹ 

(4) ─ │ JIS G 4318( ☻♥fi꜠☻ )⌐╟╢ SUS304≤⇔⁸

─ │ JIS G 4305( ☻♥fi꜠☻ ┘ )⌐╟╢ SUS304

≤∆╢⁹ 

(5) │ JIS H 4461( ┘ ♃fi◓☻♥fi )⌐╟╢♃fi◓☻♥fi

≤⇔⁸ 0.25 0.26 ≤∆╢⁹╕√⁸ ─ │☻ⱪꜞfi◓╩ ⇔≡ ↑╢

╙─≤∆╢⁹ 

(6) │ ⌐╟╡ⱨ꜠כⱶ⅛╠ ↕╣√ ≤∆╢⁹ 

(7) ─ │ ≤∆╢⁹ 
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(8) ꜚ♬♇♩│ ╟╡ ⅝ ⇔⅜≢⅝╢╟℮ ╩ ∆╢╙─≤∆╢⁹ 

8.  

─ ┘ │ ─≤⅔╡≤∆╢⁹ 

(1) │Ⱪ♇◦fi◓ ┘ ╟╡ ↕╣╢╙─≤∆╢⁹ 

(2) Ⱪ♇◦fi◓ ─ │ ≤∆╢⁹ 

9.  

─ ┘ │ ─≤⅔╡≤∆╢⁹ 

(1) │ ⱡ☼ꜟ⁸ ╟╡ ↕╣╢╙─≤∆╢⁹ 

(2) ⱡ☼ꜟ⌐╟╡ ⁸ ⁸ ┘ ♪꜠fiⱤfi─ ⅜ ⅎ╢╙─≤

∆╢⁹ 

(3) ⌐ ↕╣╢ │ ⌐ ↕╣⁸ ╡ ⌐ ≤

≢ ≢⅝╢ ≤∆╢⁹ 

(4) │ ─ ≤⇔≡ ⌂ ┘ ╩ ∆╢╙─≤

∆╢⁹ 

10.  

─ ┘ │ ─≤⅔╡≤∆╢⁹ 

(1) │ ⌐≡ ∆╢╙─≤⇔⁸ ─ │ 180 ⁸

│⁸90 ≤∆╢⁹ 

(2)  │⁸ ─ ⅜ ⌐ ⇔⌂™╟℮♄fiⱤ╩ ╖ ╪∞ ≤∆╢⁹ 

(3)  ♄fiⱤ─ │ ⌐╟∫≡ ╦╣╢ ≤⇔⁸♄fiⱤ─ ⌐≡

∕╣∙╣ ╩ ╡ ∆╙─≤∆╢⁹ 

(4)  ─ ⌐│ ─√╘ ╩ ↑╢╙─≤∆╢⁹ 

(5)  ♄fiⱤⱩ꜠כ♪─ │ JIS G 4305( ☻♥fi꜠☻ ┘ )⌐╟╢

SUS304⁸♄fiⱤ◦ꜗⱨ♩─ │ JIS G 4318( ☻♥fi꜠☻ )⌐╟╢ SUS304

≤∆╢⁹ 

(6)  Ɫfi♪ꜟ─ │☻♥fi꜠☻ ≤∆╢⁹ 

11.  

─ ┘ │ ─≤⅔╡≤∆╢⁹ 

(1)  │ ⁸ ┘ ╟╡ ↕╣╢╙─≤∆╢⁹ 

(2)  ⌐╟╡ ─ ╩ ℮╙─≤∆╢⁹ 

(3)  │ ≤∆╢⁹ 

(4)  ─ │ ─ ≤⇔≡ ⌂ ⁸ ┘ ≤℮

╩ ⇔√♫▬꜡fi♅ꜙכⱩ ≤⇔⁸ │꞉fi♃♇♅ │ ™ ╖

≤∆╢⁹ 

12.  

─ ┘ │ ─≤⅔╡≤∆╢⁹ 

(1)  │ ≤Ⱳꜟ♩ ∆╢⅛⁸ │ ≤ ⌐╟╢ ≤∆╢⁹ 

(2)  │ ≤⇔⁸ │ JIS G 3101( )⌐╟╢ SS400

│ JIS G 4304( ☻♥fi꜠☻ ┘ )⌐╟╢ SUS304≤∆╢⁹ 
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(3)  │ ─ ⌐╟∫≡ ∆╢╙─≤∆╢⁹ 

13.  

─ ┘ │ ─≤⅔╡≤∆╢⁹ 

(1)  │ ⌐ ⅜ ⇔⌂™ ≤∆╢⁹ 

(2)  │ ╡ ⇔ ⌂Ⱡ☺ ╘ ◌Ᵽכ ≤⇔⁸ │ JIS G 3131(

┘ )⌐╟╢ SPHC⁸ 2.3 │ JIS G 4305( ☻♥fi꜠☻

┘ )⌐╟╢ SUS304⁸ 2 ≤∆╢⁹ 

14.Ⱳꜟ♩  

Ⱳꜟ♩ ┘ ꜚ♬♇♩ Ⱳꜟ♩ │ JIS B 1054- 1( ☻♥fi꜠☻

─ )⌐╟╢ SUS304≤∆╢⁹ 

15.  

─ ┘ ⌐≈™≡│ ⌐╟╢⁹ 

 

8- 5- 3 ⱨ□fi 

1.  

ⱨ□fi│⁸♩fiⱠꜟ ╩ ⌐ ↄ≤≤╙⌐⁸ ─ ╩♩fiⱠꜟ

⌐ ⇔⁸ ─ ╩ ℮√╘─ⱨ□fi≢№╡⁸ ⁸ ⁸ ⁸ ─ ●

☻ ⌐ ⇔≡ ⌂ ╩ ⇔√ ≤∆╢≤≤╙⌐⁸ ⌐ ⅜

⌐ ⅎ╢ ≤∆╢⁹ 

2.  

ⱨ□fi─ ┘ │ ⌐╟╢⁹ 

─◓fi☺כ◘.3  

ⱨ□fi│ ⌐⅔™≡⁸ ⌐ ╩◓fi☺כ◘⁸╣ ↓↕⌂™╙─≤

∆╢⁹ 

ה◓fi◦כ◔.4 ה ♄◒♩ 

ⱨ□fi─◔כ◦fi◓⁸ ⁸ ♄◒♩ ─ ┘ ⌐≈™≡│⁸ 8

8- 2- 2⌐╟╢╙─≤∆╢⁹ 

5.  

─ ┘ ⌐≈™≡│⁸8- 2- 3⌐╟╢╙─≤∆╢⁹ 

 

8- 5- 4  

1.  

│ ─ ⁸ ⌐╟∫≡ ∆╢ ─ ┘ ┼─

─ ╩ ℮ ≢№╡⁸ ⁸ ⁸ ⁸ ─ ●☻ ⌐ ⇔

≡ ⌂ ╩ ⇔√ ≤∆╢≤≤╙⌐⁸ ⌐ ⅜ ⌐ ⅎ╢

≤∆╢⁹ 

2.  

│⁸ ─ ─ ┘ ╤ ─╤ ─ ─√╘⌐

↕╣╢ ─ ≢№╡⁸ ┘ ⱳfiⱪ⅛╠ ↕╣╢╙─≤∆╢⁹ 
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3.  

│⁸ ─ ─ ╡ ┘ ╤ ─╤ ⌐ ⇔√◔

─◐כ ╡⁸ ⁸ ─√╘⌐ ↕╣╢Ⱪ꜡כ ─ ≢№╡⁸ ◖fiⱪ

╠⅛◒Ᵽ♃fiכ◦꜠⁸◘♇꜠ ↕╣╢╙─≤∆╢⁹ 

4.  

│⁸ ─ ╩ ⌂ ╕≢ ∆╢√╘⌐ ↕

╣╢ ≢⁸ ⱳfiⱪ⁸ ⁸ ╤ ⅛╠ ↕╣╢╙─≤∆╢⁹ 

(1) ─ ⁸ ⁸ │ ⌐╟╢⁹ 

(2) ⱳfiⱪ⁸ ┘ ╤ ─ │ ⌐╟╢⁹ 

 

 

 6   

8- 6- 1  

⌐│⁸♩fiⱠꜟ ─ ╩ ∆╢ ≤⁸ ╩ ה ↕

∑⁸ ⌐ ╩ ╢ ≢ ↕╣╢╙─≤∆╢⁹ 

 

8- 6- 2 ( ⁸₈ ₉≤™℮)  

1.  

│⁸♩fiⱠꜟ ─ ╩ ⇔⁸♩fiⱠꜟ ─ ╩ ∆╢≤≤╙

⌐⁸ ─ ⌐ ╩♃כ♦⌂ ╡ ∆╙─≤∆╢⁹ 

2.  

│⁸ ┘ ⁸ ⁸ ┘⌐ ╩

∆╢╙─≤∆╢⁹ 

3.  

│⁸ ─╙─⅛╠ ↕╣╢╙─≤∆╢⁹ 

(1)     

(2)     

(3)    ( 1 )  

(4)  ⱨ□▬Ᵽכ◔כⱩꜟ ┘ Ⱳ♇◒☻ 

(5)  ↑ ( 1 )  

4.  

─ │⁸ ─≤⅔╡≤∆╢⁹ 

(1) │⁸ ─ ─⌂™ ≤∆╢⁹ 

(2) │⁸ ┼ ─ Ɽꜟ☻ ╩ ⇔⁸ ─ ⇔√

─ ⌐ ∂√ ╩ ╡ ∆╙─≤∆╢⁹╕√⁸ ⅛╠ ┼│

ⱨ□▬Ᵽכ◔כⱩꜟ⌐≡ ╙ ╡ ∆╙─≤∆╢⁹ 

(3) ─ ─ │⁸♩fiⱠꜟ ⌐⅔↑╢ ╩ ≤∆╢⁹ 

(4) │⁸ ⁸ ⁸ ┘ ╩ ⅎ√╙─≤∆╢⁹ 
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(5) ─ │⁸ ⌐ ⇔√ ╩ ⅝⁸JIS G 4304( ☻♥fi꜠

☻ ┘ )⌐╟╢ SUS304 │⁸JIS G 3101( )⌐╟╢ SS400

≤∆╢⁹ 

(6) │⁸AC/DC ⅛╠⌂╡⁸ ┘ ─ ≤ ╩

≢⅝╢ ≤∆╢⁹ 

(7) │⁸ ⌐ ⇔√ ╩ ⅝⁸JIS G 4304( ☻♥fi꜠☻

┘ )⌐╟╢ SUS304 │⁸JIS G 3101( )⌐╟╢ SS400

≤⇔⁸ ─ │ ╘∫⅝╩ ∆╙─≤∆╢⁹ 

(8) ⌐│⁸ ─ ☺ꜗ♇◒╩ ↑╢╙─≤∆╢⁹ 

(9) ─ │ ≤⇔⁸JIS G 4304( ☻♥fi꜠☻ ┘ )

⌐╟╢ SUS304 │⁸JIS G 3101( )⌐╟╢ SS400 ≤⇔⁸

─ │ ╘∫⅝╩ ∆╙─≤∆╢⁹ 

5.  

─ ⁸ ─ │⁸ ⌐ ⇔√ ╩ ⅝ ≤∆╢╙─≤∆

╢⁹ 

   ⱷꜝⱵfi │►꜠♃fi ≤∆╢⁹ 

   ⱴfi☿ꜟ 5Y7/1( ≈╛)  

 

8- 6- 3 ( ⁸₈ ₉≤™℮)  

1.  

│⁸♩fiⱠꜟ ─ ╩ ⇔⁸♩fiⱠꜟ ─ ╩ ∆╢≤≤╙

⌐⁸♩fiⱠꜟ ─ ⌐ ╩♃כ♦⌂ ╡ ∆╙─≤∆╢⁹ 

2.  

│⁸ ┘ ╩ ∆╢╙─≤∆╢⁹ 

3.  

│ ( )⁸ │ ⌐╟╢

≤∆╢╙─≤∆╢⁹ 

4.  

│⁸ ─╙─⅛╠ ↕╣╢╙─≤∆╢⁹ 

(1)  

(2)    

(3)    

5.  

─ │ ─≤⅔╡≤∆╢⁹ 

(1) │⁸ ─ ⁸ ⌐ ⇔⁸ ╩ ∆╢╙─≤∆╢⁹ 

(2) │⁸ ─ ⅜ ╦╣≡™╢╙─≤⇔⁸

כ●꜡♃כ♦⌐┘ ─ ╩ ∆╙─≤∆╢⁹ 

(3) ⌐ ╣⁸ ─ ⌂ ≤∆╢⁹ 

(4) ⌐│⁸ ─ ☺ꜗ♇◒╩ ↑╢╙─≤∆╢⁹ 
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6.  

┘ │⁸ ⌐ ⇔√ ╩ ⅝⁸8- 6- 2 5.⌐╟╢╙─≤∆╢⁹ 

7.  

1 ⌐ ∆╢ │⁸ ⌐ ⇔√ ╩ ⅝⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ⱨ▫ꜟ♃◄꜠ⱷfi♩    100  

(2)  ⱳfiⱪ ♄▬ꜘⱨꜝⱶ   100  

(3)  x ( ─ )   1 (500 )  

(4) 1     כ꜠ꜞ   

(5)  ☻Ɽfi●☻     1  3.5  

(6)  Ⱳfiⱬ     1  

(7)  Ⱳfiⱬ Ⱪ    1כꜙ♅ 1  ( )  

 

8- 6- 4 ( ₈ ₉≤™℮)  

1.  

│⁸ ≤⇔♩fiⱠꜟ ─ ╩ ∆╢╙─≤∆╢⁹ 

2.  

│⁸ ─╙─⅛╠ ↕╣╢╙─≤∆╢⁹ 

(1) ⱪ꜡כⱩ( )  

(2) ( ╩ )  

(3) ⱪ꜡כⱩ  ꜟⱩכ◔

(4) ⱪ꜡כⱩ ↑  

3.  

─ │⁸ ─≤⅔╡≤∆╢⁹  

(1) ─ │⁸ ⁸ ⁸ ⁸ ╡ ⅎ☻▬♇

♅⁸ ┘ ꜝfiⱪ ╩ ⅎ╢╙─≤∆╢⁹ 

(2) │ ⌐ ⇔√ ╩ ⅝⁸JIS G 4304( ☻♥fi꜠☻

┘ )⌐╟╢ SUS304 │⁸JIS G 3101( )⌐╟╢ SS400

≤⇔⁸ ─ │ ╘∫⅝╩ ∆╙─≤∆╢⁹ 

(3) ↑ ─ │⁸JIS G 4304( ☻♥fi꜠☻ ┘ )⌐╟╢ SUS304

│⁸JIS G 3101( )⌐╟╢ SS400 ≤⇔⁸ ─ │

╘∫⅝╩ ∆╙─≤∆╢⁹ 

4.  

─ ┘ │⁸ ⌐ ⇔√ ╩ ⅝⁸8- 6- 2 5.⌐╟╢╙─

≤∆╢⁹ 

 

8- 6- 5 ( ₈ ₉≤™℮)  

1.  

│⁸ ─ ⁸ ⁸ ⌂≥╩ ∆╢╙─≤∆╢⁹ 

2.  
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─ │ ⌐╟╢⁹ 

3.  

│⁸ ─╙─⅛╠ ↕╣╢╙─≤∆╢⁹ 

(1) ( )  

(2) ( ╩ )  

4.  

─ │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  │⁸ ─ ⁸ ⌐ ⇔⁸ ╩ ∆╢╙─≤∆╢⁹ 

(2)  │⁸ ─ ⅜ ╦╣╢╙─≤⇔⁸ ─

╩ ∆╙─≤∆╢⁹ 

(3) │ ⌐ ╣⁸ ─ ⌂ ─╙─≤∆╢⁹ 

 

 

 7   

8- 7- 1  

1.  

│⁸ ≢ ╘╢ ₈ ─ ─ ╩ ╘╢ ₉ ⌐ ∏╢╙─≤

⇔⁸ │ ≤∆╢⁹ 

2. ─  

─ │⁸ ⌐ ⇔√ ╩ ⅝☻♥fi꜠☻ ≤⇔⁸♩fiⱠꜟ ─

( ●☻⁸ ⁸ ) ╩ ∆╢╙─≤∆╢⁹ 

3. ─  

─ │ ⌐╟╢⁹ 

4. ─  

(1) ─ │ ⌐╟╢╙─≤⇔⁸ ⌐╟╡ ⌐ ⅛⌂™╙─

≤∆╢⅜⁸ │ ⌐ ↄ╙─≤⇔⁸ │ ╦⌂™╙─≤∆╢⁹ 

(2) │⁸ ⅜ ≢⅝╢ ≤⇔⁸Ⱳꜟ♩ ⌐╟╡ ⌐ ∆╢╙─≤∆

╢⁹▪fi◌כⱲꜟ♩│☻♥fi꜠☻ ≤∆╢⁹ 

5.  

─ │⁸JIS Z 8304( ─ )≤⇔⁸ ─ ─ ⌐

↑⁸ │ ⌐╟╢╙─≤∆╢⁹ 

(1)          ◗◦♇◒  

(2)         ( ─╖ ⁹ │ ≤∆╢⁹)  

(3)         ⌐  

(4) ┘ ≤ ⁹ 
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550mm×250mm  

₈ ₉─ │  

₈ ₉─▬ꜝ☻♩│  

│  

 

8- 7- 2  

1.  

│ ™⅜ ⌂ ≤∆╢╙─≤∆╢⁹ 

2. ─  

─ │⁸ ⌐ ⇔√ ╩ ⅝☻♥fi꜠☻ ≤⇔⁸♩fiⱠꜟ ─

( ●☻⁸ ⁸ ) ╩ ∆╢╙─≤∆╢⁹ 

3. ─  

─ │⁸ ⌐╟╢╙─≤⇔⁸ ( ┘ )│ ≤

⇔≡ →≤∆╢⁹ 

4.  

⌐ ╩ ∆╢ ⁸ │ 8- 7- 1 4.⌐╟╢╙─≤∆╢⁹ 

5. ─  

(1) │⁸ ⌂ ╩ ∆╢ ⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ╩ ⇔√≤⅝⁸ ⌐╟╢ ╛ ⅜ ≤⌂╢ ⌐≈™≡

│ ╩ ∆╢≤≤╙⌐ ⅛╠─ ─ │ ↕ↄ∆╢╙─≤

∆╢⁹ 

(3) ⌐│⁸ ─ Ⱳ♃fi ╩ ↑╢↓≤⁹⌂⅔⁸ Ⱳ♃fi☻

▬♇♅─ ⌐≈™≡│⁸8- 7- 5 2.⌐╟╢╙─≤∆╢⁹ 

(4) ⌐⁸ ─ ╩ ↑╢↓≤⁹⌂⅔⁸ ─ │⁸

8- 7- 5 3.⌐╟╢╙─≤∆╢⁹ 

6.ⱡ☼ꜟהⱱכ☻ 

⌐ ™╢ⱡ☼ꜟ⁸ⱱכ☻ │ ⌐ ⇔√ ╩ ⅝⁸ ⱱכ☻─

─ ⁸ ⱱכ☻⌐ ∆╢ ─ ─ ─ ⌐ ∏╢╒⅛⁸

⌐╟╢╙─≤∆╢⁹ 

(1) ⱡ☼ꜟ─ │⁸ ⌐╟╢⁹ 

(2) ⱡ☼ꜟ│◓ꜞ♇ⱪ ≢ ⇔╛∆™ ≤∆╢⁹╕√⁸ⱡ☼ꜟ ⌐₈ⱡ☼ꜟ₉≤

⇔√ ╩ꜟכ◦ ╢╙─≤∆╢⁹ⱡ☼ꜟ─ │☼▬◘ה ─≤⅔╡≤∆╢⁹ 

ᶅ
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(3) ⱡ☼ꜟ│⁸ ™╛∆™ ⌐ ↕╣≡™╢╙─≤⇔⁸ │ⱡ☼ꜟ ↑⌐

↕╣≡⅔╡⁸ │ ⌐ ╡ ∑╢╙─≤∆╢⁹ 

(4) ⱱכ☻─ │⁸ ⌐ ∆╢( ╩ ⌐ ↑⌂™)╙─≤

⇔⁸ │ ⌐≡ ∆╢╙─≤∆╢⁹ 

7.  

(1) ─ ꜠Ᵽ⁸│כ ™╛∆™ ⌐ ↕╣⁸₈꜠Ᵽ₉כ≤ ⇔√

╩ꜟכ◦ ╢╙─≤∆╢⁹╕√⁸ ⅝ ⇔√ⱱ⁸╡╟⌐☻כ ꜠Ᵽכ⅜ ╢↓≤─

╩♪כ●℮⁸╟™⌂ ↑╢╙─≤∆╢⁹ 

 

 

(2) ⱳfiⱪ Ⱳ♃fi☻▬♇♅│⁸ ⇔√ ☻▬♇♅⅜ ⌐ ─ ⌐ ╢ⱡfi

꜡♇◒ ─╙─≤⇔⁸ ≤∆╢⁹ 

(3)  ⱳfiⱪ ☻▬♇♅│⁸ ─ ≤ ∆╢╙─≤∆╢⁹ 

☻▬♇♅─ │⁸ ─≤⅔╡≤∆╢⁹  

  ⱳfiⱪ  

8.  

⌐ ╩ ↑╢ ⁸8- 7- 7 2.⌐╟╢⁹ 

9.  

┘ ה ⌐ ↑╢ │⁸JIS Z 8304( ─ )≤⇔⁸

⌐ ⇔√ ╩ ⅝⁸ ─≤⅔╡≤∆╢⁹ 

(1) ─ │⁸8- 7- 1 5.⌐╟╢⁹ 

(2) Ⱳ♃fi ─ │ ⌐╟╢╙─≤∆╢⁹ 

꜠Ᵽכ
ⱡ☼ꜟ╩

™√

ꜟכ◦
200 300

1
0
0
1
5
0

ⱡ☼ꜟ─

ⱡ☼ꜟ

110

4
0

₈ⱡ☼ꜟ₉─
⇔│⁸ ™
⌐ ↑╢↓≤

꜠Ᵽכ

ⱡ☼ꜟ╩
™√

ꜟכ◦

꜠
Ᵽ

18

4
8

₈ⱡ☼ꜟ₉─ ⇔ 

│⁸ ╛∆™ ⌐ 

↑╢↓≤ 
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ᵑ        ◗◦♇◒  

ᵒ ה      │ ⁸ ╡ ╖ 

ᵓ        ⌐  

ᵔ ┘  

         

 

│ 

 

25mm×110mm ≤⇔⁸ 

⌐ ≢⅝╢↓≤⁹ 

Ⱳ♃fi  

 

 

(3) ה  │⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ        ◗◦♇◒  

ᵒ ה      │ ⁸ ╡ ╖ 

ᵓ        ⌐  

ᵔ ┘  

           

 
   

160mm×160mm 

( 1 √╡)  

 

 
 

 
 

100mm×250mm 
 

 

 

─╖ 

 

ה (4) │⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ      ◗◦♇◒  

ᵒ      ( ─╖ ⁹ │ ≤∆╢⁹)  

ᵓ      ⌐  

ᵔ ─ │⁸ ─≤⅔╡≤∆╢⁹ 

         

  

280mm 

× 

400mm 

Ɫfi 

♪ꜟ  

ћ⁸₈Ɫfi♪ꜟ₉⁸ 

₈ ↄ₉│⁸  

ᵑ│⁸  

│⁸  

│  

Ɫfi♪ꜟ ╩ ⌐ ↄ
⅜ ⌐ ╣ⱡ☼ꜟ ⅜ ≡ↄ╢

ᵑ
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150mm 

× 

300mm 

│ 

─≤⅔ 

╡≤∆╢⁹ 

₈ ₉⁸₈1ⱡ 

☼ꜟ₉⁸₈2꜠Ᵽ₉כ 

ᵒ│⁸  

ᵓ│⁸  

ᵔ│⁸  

│  

│  

 

 

8- 7- 3 ( ⱳfiⱪ)  

(1) ( ⱳfiⱪ) │⁸ ⌐ ⇔√ ╩ ⅝⁸ ╩ ⇔√

─℮∏ ⅝ⱳfiⱪ≤⇔⁸ ∆╢ │ ⌐╟╢╙─≤∆╢⁹ 

     

  │  

     

  E  

(2) ( ⱳfiⱪ) ⌐ ∆╢ │ ⌐╟╢⁹ 

 

8- 7- 4  

1.  

│⁸ ⱳfiⱪ⁸ ⅛╠ ⇔⁸ ⱳfiⱪ│ ⌐ ⇔≡ ⌂

╩ ⌂ ≢ ≢⅝╢╙─≤∆╢⁹⌂⅔⁸ ─ ☻Ɑכ☻─ ⅜ ⌂

│⁸ ≤∆╢⁹ 

2. ┘  

(1) ⱳfiⱪ│⁸ ≤⇔≡ ⱳfiⱪ♃כ⸗ │ ⱳfiⱪ≤⇔⁸ │

⌐╟╢╙─≤∆╢⁹ 

    │  

     

  E  

ᵓ

⁷ⱡ☼ꜟ ╩│∏∆ ⁷꜠ Ᵽכ╩ ↄ ⅜ ╢

ᵒ

ᵔ

ⱱכꜞ☻כꜟ ⇔

ⱡ☼ꜟ

꜠Ᵽכ
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(2) ⱳfiⱪ⌐ ∆╢ │ ⌐╟╢⁹ 

(3) │⁸ ⌐ ╩ ∆╢≤≤╙⌐⁸ ╩ ↑ ⱳfiⱪ

⌐ ⅜ ∂⌂™ ≤∆╢⁹ 

(4) ⌐│⁸ ⱳfiⱪ─ ╩ ℮√╘─ ╩ ↑╢≤≤╙⌐⁸

╩ ↑╢╙─≤∆╢⁹ 

(5) ⌐ ∆╢ │ ⌐╟╢⁹ 

 

8- 7- 5  

1.  

│⁸ ⌐ ╢ ─ ⁸ ─ ┘ ⌐ ╢

─ ╩ ╘╢ ⌐ ∏╢╒⅛⁸ ─≤⅔╡≤∆╢⁹ 

(1) (JIS C 0920( ─ ⌐╟╢ )) ≤∆╢⁹ 

(2) ⌐ⱦ☻ ╘≢⅝╢ ≤⇔⁸ ⌐╟╡ ≢⅝╢╙─≤∆╢⁹ 

(3) ♩fiⱠꜟ ⌐ ⇔√ ≢⁸ ⅛╠ ⅜≢⅝╢ ╩ ∆╢╙─

≤∆╢⁹ 

(4) ─ │⁸ ⌐╟╢╙─≤⇔⁸♩fiⱠꜟ ─ ( ●

☻⁸ ) ╩ ∆╢╙─≤∆╢⁹ 

(5) ─ │ ⌐╟╢⁹ 

2. Ⱳ♃fi  

Ⱳ♃fi │ ─≤⅔╡≤∆╢⁹ 

(1) │⁸ (JIS C 0920( ─ ⌐╟╢ )) ≤∆╢⁹ 

(2) ⇔Ⱳ♃fi☻▬♇♅│⁸ │ⱡfi꜡♇◒ ⁸ │꜡♇◒╩ ≤

∆╢⁹ 

(3) Ⱳ♃fi│⁸ Ⱳ♃fi ⌐ ↑╢╙─≤⇔⁸ ⅛╠ ⇔⌂™╙─≤∆

╢⁹  

(4) ─ ☺ꜗ♇◒╩ ↑╢╙─≤∆╢⁹   

3.  

│ ─≤⅔╡≤∆╢⁹ 

(1) (JIS C 0920( ─ ⌐╟╢ )) ≤∆╢⁹ 

(2) │⁸ Ⱳ♃fi ─ ╛∆™ ⌐ ↑╢╙─≤∆╢⁹ 

(3) ─ꜝfiⱪ │⁸LED≤∆╢⁹ 

4.  

│⁸ ⌐≈™≡₈ ⌐ ∆╢ ╩ ╘╢ ₉( ⁸

⌐⅔™≡₈ ₉≤™℮⁹)⌐ ∫≡ ╩ ⌐ ℮╙─≤∆╢⁹ 

 

8- 7- 6  

1. Ⱬ♇♪ 

│⁸ Ⱬ♇♪╟╡ ⌂ ─ ╩⁸ ⌐≢⅝╢∞↑ ⌐

≢⅝╢╟℮⌐⁸ Ⱬ♇♪╩ ⁸ ∆╢╙─≤∆╢⁹ 
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2.  

─ ⌐≈™≡│ ─≤⅔╡≤∆╢⁹ 

 

8- 7- 7 ∕─ ─  

1.  

│ ─≤⅔╡≤∆╢⁹ 

(1) │⁸ ⱱכ☻⌐ ∆╢ ─ ─ ─ ┘

─ ─ ⌐ ∂√ ⌐ ⌂╙─≤⇔⁸ ╩ ∆╢╙─≤

∆╢⁹ 

(2) ⌐│⁸₈ ₉─ ╩ ℮╙─≤∆╢⁹ 

2.  

│ ─≤⅔╡≤∆╢⁹ 

(1) │⁸ ⱱכ☻⌐ ∆╢ ─ ─ ─ ┘

─ ─ ⌐ ∂√ ⌐ ⌂╙─≤∆╢⁹ ∆╢ │

⌐╟╢╙─≤∆╢⁹ 

(2) ⌐│⁸₈ ₉─ ╩ ℮╙─≤∆╢⁹ 

(3) ⌐ ⱳfiⱪ ╩ ↑╢ │⁸ ⌐╟╢╙─≤∆╢⁹     

3.  

│ ─≤⅔╡≤∆╢⁹ 

(1) │⁸ ⁸ ⁸ ┘ Ɫfiⱴ♃כ◊►╢╟⌐ ⌐ ⇔≡

╩⇔⁸ ⌂╙─≤∆╢⁹ 

(2) ─ │⁸ ⁸ ⌐ ⇔≡ ⌂╙─≤⇔⁸⌡∂ ⁸ ⁸ⱨꜝ

fi☺ ⁸ ⁸ⱷ◌♬◌ꜟ☺ꜛ▬fi♩─™∏╣⅛⌐╟╢╙─≤∆╢⁹ 

(3) ─ ⌐│⁸ ⌐ ∆ ⌐ ┘ ─ ╩ ↑

╢╙─≤∆╢⁹ 

(4) ⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

 

 8  ┘  

8- 8- 1  

⌐≈™≡│⁸  2  2 ⌐╟╢⁹ 

 

8- 8- 2  

⌐≈™≡│⁸  2  2 ⌐╟╢⁹ 

 

8- 8- 3  

⌐≈™≡│⁸  2  2 ⌐╟╢⁹ 
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8- 8- 4  

1.  

─ ╩ ≤ ─ ≈⌐ ⇔⁸ ⌐

⇔√ ╩ ⅝ ⌐╟╢╙─≤∆╢⁹ 

ה (1) ┘☺▼♇♩ⱨ□fi│⁸ ⁸ ⌂≥ ╟╡ ╠╣√

─╒⅛⁸∕─ ⌐ ╘╢ ⌐╟╡ ⅜ ⌂╙─≤∆╢⁹ 

(2) │ ⌐╟╢ │⁸ ╟╡ ↕∑╢╙─≤⇔⁸ ⌂▬fi♃

꜡♇◒╩ ℮╙─≤∆╢⁹ 

(3) │⁸ ╟╡ ↕∑╢╙─≤⇔⁸▬fi♃꜡♇◒╩ ℮╙─≤∆╢⁹ 

ה (4) ┘☺▼♇♩ⱨ□fi│⁸ ─ ⌐╟╡ ╩ ℮╙─≤

∆╢⁹√∞⇔⁸ ╩ ╪∞ │↓─ ╡≢│⌂™⁹ 

(5) ♄fiⱤ│⁸ ה ≤ ⇔≡ ╩ ℮╙─≤∆╢⁹ 

(6) ─ ה ╩ ⌐╟╡ ╩ ℮ │⁸ ╩

⌂╙─≤∆╢⁹ 

2.  

─ │⁸ ⌐ ⇔√ ╩ ⅝ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸ ⌂≥ ╟╡ ╠╣√ ─╒⅛⁸∕─ ⌐

╘╢ ⌐╟╡ ⅜ ⌂╙─≤∆╢⁹ 

(2) │ ⌐╟╢ │⁸ ╟╡ ↕∑╢╙─≤⇔⁸ ⌂▬fi♃

꜡♇◒╩ ℮╙─≤∆╢⁹ 

(3) │⁸ ╟╡ ↕∑╢╙─≤⇔⁸ ⌂▬fi♃꜡♇◒╩ ℮╙─≤

∆╢⁹ 

3.  

─ │⁸ ⌐ ⇔√ ╩ ⅝ ⌐╟╢╙─≤∆╢⁹ 

(1) ( ⱳfiⱪ) │⁸ ⁸ ⁸∕─ ⌐⅔↑╢ ⌐╟╡

⌂╙─≤∆╢⁹ 

(2) ( ⱳfiⱪ) │⁸ ⁸ │ ─ ⌐╟╡ ⌂╙

─≤∆╢⁹ 

(3) ( ⱳfiⱪ) ⁸ ( ⱳfiⱪ) │⁸ ⌐⅔™≡ ─√╘─

⅜ ⌂╙─≤∆╢⁹ 

(4) │ ⌐╟╢ │⁸ ╟╡ ↕∑╢╙─≤⇔⁸ ⌂▬fi♃

꜡♇◒╩ ℮╙─≤∆╢⁹ 

(5) │⁸ ╟╡ ↕∑╢╙─≤⇔⁸ ⌂▬fi♃꜡♇◒╩ ℮╙─≤

∆╢⁹ 

4. ┘  

│ ⌐╟╢╙─≤∆╢⁹ 

(1) │⁸ ⌐ ∂≡ ⁸ ⌐ ⇔⁸ │⁸ (═ꜟ)≤

⌐ꜝfiⱪ ╩ ™ ↕∑╢╙─≤⇔⁸ │⁸ (Ⱪ◙כ)≤ ⌐ꜝfi

ⱪ ╩ ℮╙─≤∆╢⁹ 
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⌂⅔⁸ │ ─ ╩ ≢⅝╢╙─≤∆╢⁹ 

(2) │⁸ ⌐ ⇔√ ╩ ⅝⁸ ≢│ ─ꜞ☿

♇♩⅜ ⌂╙─≤∆╢⁹ 

√∞⇔⁸ ─╖│ ≢╙ ≤∆╢⁹ 

(3) ─ │⁸ ─ ∆╢ ⌐≈™≡ ∆╢╙─≤∆╢⁹ 

 

  

 
ה  ☺▼♇♩ⱨ□fi ⱨ□fi    

   ủ ủ ủ  

   ủ ủ ủ  

⁸ ⁸  ủ  ủ  

⁸   ủ   

 ủ  ủ  

♄fiⱤ  ủ  ủ  

∕─ ⌂╙─ ủ ủ ủ  

 

(4) ─ ⁸ ⌐≈™≡│ ⌐╟╢⁹ 

(5)  ─ │⁸ ─ ∆╢ ⌐≈™≡ ∆╢╙─≤∆╢⁹ 

 

  

  
ה  ☺▼♇♩ⱨ□fi ⱨ□fi    

   ủ ủ ủ  

   ủ ủ ủ  

   ủ ủ ủ  

  
  ủ ủ ủ  

  (ủ)  ủ   

     ủ ủ ủ  

♄fiⱤ 
  ủ  ủ  

  ủ  ủ  

⁸  ủ ủ ủ  

∕─ ⌂╙─ ủ ủ ủ  

[ ]  (  )│⁸ ┘ ⌐╟╡ ⌐ ⅜ ⌂ ≢№╢⁹ 

 

8- 8- 5  

1.  

(1) │⁸ ה ╛☺▼♇♩ⱨ□fi─ ה ─ ╩ ℮ ≤∆╢⁹ 

 

 



8  ♩fiⱠꜟ ה  

 

-  253 -  

 

(2) │⁸ ⅛╠ ╠╣╢ ⁸ ⁸ ╛

⌐╟╢♩fiⱠꜟ ⌂≥─ ⌐ ≠™≡⁸ ╩ ∆╢ ─╒⅛⁸

─ ╛ ⁸ ─ ⌐ ⅎ≡ ─ ╙ ⌂ ╙ ⅎ╢╙─

≤∆╢⁹         

(3) ─ │⁸ ≤⇔ ≤∆╢⁹ 

(4) ─ ┘Ɫfi♪ꜟ│⁸ ⱥfi☺( Ɫfi♪ꜟ)⁸ │ ⱥfi☺( Ɫfi♪ꜟ)

≤⇔⁸ ≢ ∆╢╙─≤∆╢⁹      

(5) │⁸ ─≤⅔╡≤∆╢⁹  

ᵑ │⁸ ≤∆╢⁹ 

ᵒ ☻▬♇♅─ │⁸∕╣∙╣─ ⌐╟╡ ⌐╟╢╙─≤∆╢⁹ 

╡ ⅎ☻▬♇♅  Ⱳ♃fi  ( )  

☻▬♇♅     ⁿ   (  ⁿ )  

☻▬♇♅   Ⱳ♃fi ( )  

☻▬♇♅     ⁿ  (   ⁿ  )  

ᵓ │⁸110 ⁸ 1.5 ≤⇔⁸JIS C 1731- 1(

( ┘ ) 1 ) ┘ JIS C 1731- 2(

( ┘ ) 2 )⌐╟╢╙─≤∆╢⁹ 

ᵔ │⁸5 ≤∆╢⁹ 

ᵕ ☺▼♇♩ⱨ□fi │⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

▪.☺▼♇♩ⱨ□fi  

▬.  

►. (ⱨ□fi )  

◄.ⱡ♇♅  

ᵖ ה │⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

▪. ה  

▬.  

►.♄fiⱤ∕─  

◄.ⱡ♇♅  

(6)  │⁸ ╩ ╡⁸ ─ ™╙─≤∆╢⁹ 

(7)  ⌐≈™≡│⁸ ⌐╟╢⁹ 

2.  

(1)  │⁸ ⁸ ⱨ□fi⁸ ─ ה ─ ╩ ℮

≤∆╢⁹ 

│⁸ ⅛╠ ╠╣╢ ⁸ ⁸ ╛

⌐╟╢♩fiⱠꜟ ⌂≥─ ⌐ ≠™≡ ╩ ∆╢ ─╒⅛⁸

─ ╛ ⁸ ─ ⌐ ⅎ≡ ─ ╙ ⌂ ╙ ⅎ╢╙─

≤∆╢⁹ 

(2)  ─ │⁸ ≤⇔ ≤∆╢╙─≤∆╢⁹ 
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(3)  ─ ┘Ɫfi♪ꜟ│⁸ ⱥfi☺( Ɫfi♪ꜟ)⁸ │ ⱥfi☺( Ɫfi♪ꜟ)

≤⇔⁸ ≢ ∆╢╙─≤∆╢⁹ 

(4)  │⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ │⁸ ≤∆╢⁹ 

ᵒ ☻▬♇♅─ │⁸∕╣∙╣─ ⌐╟╡ ⌐╟╢╙─≤∆╢⁹ 

▪. ╡ ⅎ☻▬♇♅  Ⱳ♃fi  ( )  

▬. ☻▬♇♅     ⁿ   (  ⁿ )  

►. ☻▬♇♅   Ⱳ♃fi ( )  

◄. ☻▬♇♅     ⁿ  (   ⁿ  )  

ᵓ │⁸110 ⁸ 1.5 ≤⇔⁸JIS C 1731- 1(

( ┘ ) 1 ) ┘ JIS C 1731- 2(

( ┘ ) 2 )⌐╟╢╙─≤∆╢⁹ 

ᵔ │⁸5 ≤∆╢⁹ 

ᵕ │⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

▪.  

▬.♄fiⱤ∕─  

(5) │⁸ ╩ ╡⁸ ─ ™╙─≤∆╢⁹ 

(6) ⌐≈™≡│⁸ ⌐╟╢⁹ 

3.  

(1)  │⁸ ⁸ ⁸ ┘ ─ ⁸ ╩ ╖ ╖⁸

╩ ≢⅝╢≤≤╙⌐⁸ ⌐∕─ ╩ ╢↓≤⅜≢⅝╢╙─≤

∆╢⁹ 

(2)  ─ │⁸ ≤⇔ ≤∆╢⁹ 

(3)   

ᵑ     100 ±10  

ᵒ     50 │ 60Hz 

(4)  ─ │⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ  

ᵒ  

ᵓ  

ᵔ ( ⌐ ⇔√ )  

(5) ┼─ │⁸ ⌐ ⇔√ ╩ ⅝

≤⇔⁸ │ DC24 2A ⁸▪♫꜡◓ │ DC4 20mA≤∆╢⁹ 

(6) ⌐≈™≡│⁸ ⌐╟╢⁹ 

4. ( ⱳfiⱪ)  

(1) ⌐│ ⁸ ⁸ ⁸ ⁸ ╩ ↑╢≤

≤╙⌐⁸ ↔≤⌐ ╩ ↑╢╙─≤∆╢⁹ 

(2) ⌐│⁸ ↔≤⌐ ◖fi♦fi◘╩ ↑╢╙─≤⇔⁸11kW ─ ─

│ ⌐╟╢⁹ 
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(3) ⱳfiⱪ─ ⁸ ⁸ ╩ ┼ ∆╢ │

⌐╟╢⁹ 

(4) ( ⱳfiⱪ) │⁸ ⌐ ⇔√ ╩ ⅝ │☻

♃fi♪ ≤⇔⁸ ⁸ ≤∆╢⁹ 

5.  

(1) ⌐ ↑╢ ⁸ ⁸ │⁸ ⁸

╩ ⇔≡ ─ ∂⌐ↄ™╟℮⌐ ≤ ∆╢╙─≤∆╢⁹ 

(2) ⌐◓ꜝⱨ▫♇◒ ╩ ℮ │⁸▪◒ꜞꜟ ◦fiⱲꜟ

│⁸♦▫☻ⱪ꜠▬ ≤⇔⁸ │ ⌐╟╢⁹ 

(3) ⁸ │⁸ ⌐ ⇔√ ╩ ⅝⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ⌐≈™≡│⁸ ─ ↔≤⌐ ⁸ ╩ ↑╢╙─≤∆╢⁹   

ᵒ ה ⌐≈™≡│⁸ ↔≤⌐ ┘ ╩ ↑╢╙─≤∆

╢⁹ 

ᵓ ≤ │⁸ ╩ ∆╢╙─≤∆╢⁹ 

ᵔ ⁸ │⁸ ⇔√ ⌐ ∆╢╙─≤⇔ │

≤∆╢⁹ 

(4) ─ │⁸ ⁸◖fi♩꜡כꜟ♦☻◒ ⁸ⱬfi♅ ⁸♦☻◒

─™∏╣⅛≤⇔⁸ │ ⌐╟╢⁹ 

6.  

(1) ⌐≈™≡⁸ ⅛╠─ ╩ ⇔⁸ ה │⁸☺

▼♇♩ⱨ□fi─ ╩ ≢⅝╢─╙─≤∆╢⁹ 

(2) ⌐│⁸ ↔≤ │ ↔≤⌐ ◖fi♦fi◘╩ ↑╢╙─≤

⇔⁸ ─ │ ⌐╟╢⁹ 

(3) ⌐│⁸ ─ ⌐ ∂√ ╩ ↑╢╙─≤⇔⁸ │

⌐╟╢⁹ 

(4) │⁸JIS C 62271- 200 ( 1kV╩ ⅎ 52kV ─ ☻▬

♇♅◑ꜘ ┘◖fi♩꜡⁸(ꜘ◑ꜟכJEM 1265( ☻▬♇♅◑ꜘ ┘◖fi♩

)⁸JEM 1225(♃fi☿ꜟכ꜡♩fi◖)⁸JEM 1195(ꜘ◑ꜟכ꜡ ◖fiⱦⱠכ◦ꜛfi☻♃

⁸⇔≥─╙╢╟⌐(♃כ │ ⌐╟╢⁹ 

⌂⅔⁸ │⁸ ⌐ ⇔√ ╩ ⅝ ─ ⁸ │ⱦ

☻ ╘ ≤∆╢⁹ 

 

8- 8- 6  

⌐≈™≡│⁸  2  3 ⌐╟╢⁹ 

 

8- 8- 7  

⌐≈™≡│⁸  2  3 ⌐╟╢⁹ 
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8- 8- 8  

⌐≈™≡│⁸  2  3 ⌐╟╢⁹ 

8- 8- 9  

⌐≈™≡│⁸  2  4 ⌐╟╢⁹ 

 

8- 8- 10  

⌐≈™≡│⁸  2  5 ⌐╟╢⁹
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 9   

 

 1     

9- 1- 1    

↓─ │⁸ ≤⇔≡─ ─℮∟ ⌐ ∆╢⁹ 

 

9- 1- 2  

1.  

│⁸ ⌐ ↕╣√ ⌐ ⇔≡ ╩ ⇔⁸ ⁸ ⁸

⁸ ╩ ⇔√ ≤⇔⁸ ⅜ ≢ ─ ⌂╙─≤∆╢⁹ 

2.  

─ ⌐№√∫≡│⁸ ⌐╟╢╒⅛⁸ ─ ⌐╟╢⁹↓╣⌐╟╡

™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1)     ( )  

(2) ( )    ( )  

 

 

 2   

9- 2- 1  

1.↕ↄ  

(1) │⁸ ⌐ ≠⅝⁸ ─ ⁸ ⌐≈™≡─ ─ ╩ ℮≤≤

╙⌐⁸ ⌐ ⇔≡№╢ │⁸↕ↄ ─ ⌐≈™≡⁸↕ↄ

┘↕ↄ ─ ╩ ™⁸ ⌐╟╢ ─ ╩ ∆╢╙─≤∆╢⁹ ─

│⁸ ─ ⁸ ─ ╩ ⌐ ∆╢╙─≤⇔⁸ ⌐ ∂

≡ ⌐≈™≡╙ ╩ ℮╙─≤∆╢⁹ 

╕√⁸↕ↄ ⌐⅔™≡ ─ ⅝⅜№╢ │⁸∕─ ⅝─ ⌐ ∆╢

⌐≈™≡╙ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ ⌐╟╡ ⌐ ∆╢ ⅜№╢ ⌐│ ─

⅝╩ ℮╙─≤∆╢⁹ 

(2)  │ ─ ─ ╩ ℮ ⁸₈ ⌐ ╦╢ ₉(

)⁸ ⌐ ™⁸ ⌐ ╩ ℮╙─≤∆╢⁹⌂⅔⁸ⱬfi♩♫▬

♩ ⌐≈™≡│ ≤⇔≡ ∆╢╙─≤∆╢⁹ 

(3) │ ≤ ╩ ⌐⇔⁸ ─ ╩ ↑╢╙─

≤∆╢⁹ 

√∞⇔⁸ ─ ⌐│ ∟⌐ ⌐ ⇔⁸ ≤ ∆╢╙─≤∆╢⁹ 

ᵑ ⅜ ─ ⌐ ⇔⌂™≢ ⅜ ╠╣╢ ╖─№╢ ⁹ 

ᵒ ⅜ ─ ⌐ ⇔≡╙ ⅜ ╠╣╢ ╖─⌂™ ⁹ 

ᵓ ╟╡ ─ ╕≢─ ⅜ ⌂ │ ⌂ ⁹ 
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(4) │ ⁸ ⁸ ⁸ ⁸ ╩ ⇔≡⁸ ╩ ∆

╢╙─≤∆╢⁹ 

2.  

│ │ ⌐ ╩ ⇔⁸ ─ ♫כ꜠♩☻╛

─ ⌐№√╢╙─≤∆╢⁹ │ ─ ╩ ⌐⇔≡⅛╠ 1m ⌐ ™⁸

│ ⌐ ⇔√╙─ ┘∕─ 2 ⌂™⇔ 4 ─ 2 ≤∆╢⁹ 

◓fi◦כ◔.3  ♫כ꜠♩☻┘

⌐◓fi◦כ◔ (1) ∆╢Ɽ▬ⱪ─ │⁸ ─ ⁸ ╩ ⇔⁸ ⁸

⁸ ⁸ ⌐ ╣√╙─╩ ∆╢╙─≤∆╢⁹ 

◓fi◦כ◔ (2) │ ─ ⌐ ⌐ ≡ ╗╙─≤∆╢⁹ 

⌐♫כ꜠♩☻⁸√╕ fi◓⌐│⁸◦כ◔╢∆ ┼ ≡ ╗√╘─●▬♪

(☿fi♩ꜝ▬◙כ)╩ ◓fi◦כ◔⁸⇔≥─╙╢↑ ⌐│ ─ ™

→ ─√╘Ⱳ♩ⱶ ╩ ∆╙─≤∆╢⁹ 

◓fi◦כ◔ (3) ─ │⁸ ┘ ⅞ ╣─⌂™╟℮⌐ ⌐ ∆╢╙─≤∆╢⁹

─ │ ⌐╟╡ ™⁸ ─ │ ⌐╟╡ ℮↓≤≤∆╢⁹╕√⁸

⌐ ∂≡ ∆╢╙─≤∆╢⁹ 

─♫כ꜠♩☻│ (4) ⁸ ↕⁸ ⌐ ⇔ ⁸ ⁸☻ꜝ▬

ⱶ⁸ ─ ╩ ⌐ ≤ ─ ∆╢⁹ 

(5) │⁸ ⌐ ∂ ◌ⱷꜝ≢─ ╩ ◓fi◦כ◔⁸⇔ ─

⌐ ╩ ↑╢╙─≤∆╢⁹ 

4.  

│ ─ ⅜ ─ ─ ◓fi◦כ◔≢─╢⌂≥ ♫כ꜠♩☻┘

─ ⌐№√∫≡│⁸ ─ ─♫כ꜠♩☻⁸╛ ⁸ ─ ⌂≥⌐╟∫

≡ ─ ╩ ∆╢╙─≤⇔⁸ ─ ╩ ╢╙─≤∆╢⁹ 

╕√⁸ ⌐№√∫≡│⁸╝∫ↄ╡≤ ∏≈ ⇔ ─ ⌂≥╩ ⅛⌂™↓

≤≤∆╢⁹ 

⌂⅔⁸ ╩ ∫√↓≤⌐╟╡ ⅜ ⇔√ ⌐│⁸ ⅜ ∆╢

╕≢ ─ ╩ ↑╢╙─≤∆╢⁹ 

5.  

│ ╩ ─ 3 ⌐ ↑≡ ℮╙─≤∆╢⁹ 

(1) ⱬכꜝ ╖ ⌐╟╡⁸ ╛ⱬfi♩♫▬♩ ╩ ╩♫כ꜠♩☻⁸→

∆╢⁹ 

(2) ☻꞉♇Ⱨfi◓ ⌐╟╡⁸ ┘ ─ ─fiכꜞ◒☻⅜

⅛╠∕─ ╩ ⇔⁸ ⌐ ↕╣⁸⅛≈ⱨ꜠♇◦ꜙ⌂ ⅜ ↕╣

╢╕≢ ╡ ∆⁹ 

(3) ⌐ ⇔√ ╩ ™ →⁸↕╠⌐ →(☻꞉♇Ⱨfi◓ )╩ ™⁸☻◒ꜞ

fiכ ─ ⅜ ⇔√ ⌐⌂╢╕≢ ╡ ∆⁹ 
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6. ┘  

│ ⌂≥┼─ ╩ ↑╢√╘⁸ ⌐ ↕╣√ ╩ ℮╙─

≤∆╢⁹╕√⁸ ⅛╠ ≤ ╘╠╣╢ │ ≤ ─ ⁸ ╩

∆╢╙─≤∆╢⁹ 

7.  

│ ≤⇔≡⁸ ⁸ ┘ ╩ ℮╙─≤∆╢⁹ 

(1) │⁸ ╩ 5 ⌐ ⇔≡ ™⁸ ⅜ ╘╠╣╢╕

≢ ℮╙─≤∆╢⁹ 

─ │⁸ ⌐⅔™≡ ⅜ ╠╣╢╕≢ ℮╙─≤∆╢⁹ 

≤│⁸10 ↔≤⌐ ⇔√ ─ ⅜ 1 ⌐⌂∫√ ≤∆╢⅜⁸

≢ ⅜ ╠╣≡╙⁸ │ 1 1 ≤⇔⁸╕√⁸ ⅜

╠╣⌂™ ─ │⁸1 2 ≤∆╢⁹ 

(2) │⁸ ≢ ╠╣√ ≢─ ╩ ⇔≡ ℮╙

─≢⁸ │ 8 ≤∆╢⁹ 

(3) │ ─ ⁸ ─ ╩ ∆╢╙─≢⁸ │ 2

℮╙─≤∆╢⁹ 

8.  

│⁸ ⌐ ↕╣√ ╩ ∆╢ ⁸ ─ ⌐ ⇔

≡⁸ ≢ ╘√ ⌐ ≠ↄ ╩ ℮╙─≤∆╢⁹ 

 

9- 2- 2 │  

1.  

│⁸ ≤⇔≡⁸ ⁸ ─ ⌐ ⇔⁸ ≢№∫≡⁸⅛≈

⁸ ⁸ ─ ╩ │ fi⁸כꜞ◒☻╘√╢∆ ⁸ ⁸

╩ ↑╢╙─≤∆╢⁹     

⌂⅔⁸↓╣╠─ │ ┘ ⅜ ⌂ ≤∆╢⁹ 

 fiכꜞ◒☻.2

│fiכꜞ◒☻ (1) ─ ⁸ ⌐╟╢ ┘ ⌐ ⅎ╠╣╢ ≤⇔⁸

⌐ ⌐ ∆╢╙─≤∆╢⁹ 

╩כfiⱣכꜞ◒☻│fiכꜞ◒☻ (2) ⌐ ⇔⁸ ⌐ⱨ꜠כⱶ┼ ∆╢╙─≤

∆╢⁹ 

│♅♇Ⱨ─כfiⱣכꜞ◒☻ (3) ⱳfiⱪ⅜ ⌂ ─ ≤∆╢⁹ 

3.  

─ ⌐≈™≡│⁸ ⌐╟╢⁹ 

⌂⅔⁸ ─ ⌐≈™≡│  6  12 ⌐ ∆╢⁹ 

4.  

─ ╕╡ ≤⇔≡─ ─ ⌐≈™≡│⁸ ⌐╟╢⁹ 
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 3  ⱳfiⱪ  

9- 3- 1 ⱳfiⱪ 

1.  

ⱳfiⱪ│ ⁸№╢™│ ⌐ ⅎ╢ ⌂ ≤⇔⁸ ⌐│ ╛

⅜ ⌂ↄ⁸≤ↄ⌐◐ꜗⱦ♥כ◦ꜛfi⅜ ⇔⌂™╙─≤∆╢⁹ 

2. ┘  

ⱳfiⱪ─ ┘ │⁸ ⌐╟╢╙─≤⇔⁸ ┘ ─

╩ ⇔≡ ∆╢╙─≤∆╢⁹⌂⅔⁸ⱳfiⱪ─ ─√╘⁸ ─כ꜠ꜞ

╒⅛⁸ ─ ╩כ꜠ꜞ ⌐ ↑╢╙─≤∆╢⁹ 

3.  

ⱳfiⱪ⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

9- 3- 2  

1.  

⌐ ∆╢ │ ⌐╟╢⁹ 

2.  

─ │ⱨꜝfi☺ ≤⇔⁸Ⱳꜟ♩ה♫♇♩│☻♥fi꜠☻ ╩ ∆╢⁹ 

3. ─ ─  

─ ─ │Ⱡ☺ ╖ ה╖╢╝⁸⇔≥ ⅜ ∂⌂™ ≤∆╢⁹ 

 

9- 3- 3  

1.  

ⱳfiⱪ⌐│ ≤⇔≡⁸ ⁸ ╘ ⁸ ⁸ ╩ ∆╢

╙─≤∆╢⁹ 

2.  

│⁸ⱳfiⱪ ⌐ ─ ╩ ∆╢╙─≤∆╢⁹ 

 

9- 3- 4  

│⁸ │ⱨ꜡כ♩☻▬♇♅ ≤∆╢⁹ 

 

9- 3- 5    

1.  

│ⱳfiⱪ ─ ⌐№√∫≡ ⅛╠ ⌂ ╩ ≈≤≤╙⌐⁸

│ ┘ ╩ ⇔√ ⌐ ↑╢╙─≤∆╢⁹ 

2.  

│⁸ ─ ┘ ⌐ ⇔√ ╩ ∆╢◖fi◒ꜞכ♩ ≤∆╢⁹ 

3.  

│ ⌐№√∫≡ ─ ⅜ⱳfiⱪ⌐ ⅛⅛╠⌂™╟℮⌐⁸╕√⁸ ⌐

⇔≡╙ ⌐ ↑╢╙─≤∆╢⁹ 
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│ꜟⱩכ◔ ╩ ⇔⌂™╟℮⌐ ↑⁸╕√⁸ │ →╩ ℮

╙─≤∆╢⁹ 

 

 

ה  4   

9- 4- 1  

⌐ ∆╢ │⁸ ⌐ ∆╢╙─≤∆╢⁹ 

1.  

(1) ⱡ☼ꜟ─ │⁸Ⱳ♇◒☻ (◐ꜗ♇ⱪ )≤⇔⁸ │ ⁸☻♥fi꜠☻

│↓╣╠─ ≤∆╢⁹ 

(2) ≤ ⱡ☼ꜟ│⁸ ⌂ ≤⇔⁸ ≤⇔≡ Ⱨ♇♅⌐ ↑╢╙

─≤∆╢⁹ 

2.  

(1)  ⱡ☼ꜟ─ │⁸Ⱳ♇◒☻ │Ɽ▬ⱪ ≤∆╢⁹ 

(2)  Ɽ▬ⱪ ─ │ Ⱨ♇♅≢ ⌂ ≤⇔⁸ ⌐ ∆╢╙─≤∆

╢⁹ 

(3)  ─ │⁸Ᵽfi♪╛ UⱲꜟ♩⌐≡ ⌐ ⇔⁸ ╛ ⅜ ∂⌂™

≤∆╢⁹ 

3.ⱪ꜠◐ꜗ☻♩Ⱪ꜡♇◒ 

(1) │ ╩ ⇔⁸ ⌂ ╘ ╘╩ ℮╙─≤∆╢⁹ 

(2) Ⱪ꜡♇◒ │⁸ ╡⸗ꜟ♃ꜟ⁸ ◖fi ⁸ ⇔⌐ↄ™ ╘ ╩ ⇔

╘╩ ℮╙─≤∆╢⁹ 

(3) │ ≢ ╘ ⅜ ∆╢╕≢ ∟⁸ ⌐ ╩ ⇔≡

⌂ ≢ ╩ ⇔⁸ ╩ ℮╙─≤∆╢⁹ 

4.♪꜠fi 

│ ─ ╛ ⌐╟╢ ─ ╕╡╩ ∆╢√╘⁸ ─

⌐ ♪꜠fi╩ ∆╢╙─≤∆╢⁹ 

 

9- 4- 2 ┘  

1.  

⌐ ∆╢ │ ⌐╟╢⁹ 

2. ┘ ≤℮  

(1) ─ ╛ ⌐╟╡ ⌐ ∂╢ ╩ ∆╢√╘⌐ ↑╢╙─≢⁸

⌐ ⇔ ╣⅜⌂ↄ ⌐ ╩ ∆╢╙─≤∆╢⁹ 

(2) ◗ⱶ │ ⱨꜝfi☺ ≢ ╩ ⇔√ ◗ⱶ ≤⇔ ≤℮ ⁸

⁸ ┘ ╩ ∆╢╙─≤∆╢⁹ 

(3) ⱬ꜡כ☼ ( JIS B 2352)─ⱬ꜡כ☼ ┘ │⁸SUS316 ≤∆╢⁹ 

(4) ─ │ ⌐╟╢⁹ 
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9- 4- 3  

│ ─ ⁸ ╣⌂≥⌐ ⅎ ╢╙─≢⁸ ─ ╩ ╗ ─ ⌐

⇔√ ≤⇔⁸ ⌐ ∆╢ │ ╘∫⅝ │ ╩ ⇔√╙─⁸

│☻♥fi꜠☻ ≤∆╢⁹ 

 

 

 5  ┘  

9- 5- 1  

┘ │⁸  2  2 ⌐╟╢⁹ 

 

9- 5- 2  

1.  

(1)  ⱳfiⱪ─ │⁸ ┘ ≢ ⅎ╢╙─≤∆╢⁹ 

(2)  │ ≤⇔⁸▬fi♃꜡♇◒ ╩ ↑╢╙─≤∆╢⁹ 

(3)  ⌐ ⇔√ ╩ ⅝⁸ ─ ⌐╟╢ ≤⇔⁸

╙ ⌂╙─≤∆╢⁹ 

(4)  ╩ ℮ ─ │ ⁸ ≤≤╙⌐ ≢⅝╢ ⌐

∆╢╙─≤∆╢⁹ 

(5)  ⱳfiⱪ⌐ ∆╢ │ ─≤⅔╡≤∆╢⁹ 

ⱳfiⱪ ─  

ⱳfiⱪ ⱳfiⱪ  

2.  

ⱳfiⱪ─ │⁸ ⌐ ∆ ⅜ ⌂ ≤∆╢⁹ 

 

        

            

ủ ủ ủ ủ 

 

3.  

(1)  ⱳfiⱪ │⁸ ╩ ∏╢≤≤╙⌐ ┘ ≢ ≢⅝╢╙─

≤∆╢⁹ 

(2) │ꜝfiⱪ ≤∆╢⁹ 

(3) │ ⌐ ↕╣√ ╩ ⅝⁸ ≢ ─ꜞ☿♇♩⅜ ⌂

╙─≤∆╢⁹ 

(4) ⱳfiⱪ ─ ┘ │ ⌐╟╢╙─≤∆╢⁹ 
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┘  

           

ה ה  ( )  

 ( )  

∕─  ≢ ⇔√╙─ 

 

4.  

ⱳfiⱪ ─ ┘ ─ ⌐│⁸ ─ ⌐ ∂≡ ┘

╩ ↑╢╙─≤∆╢⁹ 

⌂⅔⁸ │⁸ ─ ╩ ⇔≡ ─ ⅛╠ ∆╢╙─≤∆╢⁹ 

 

        

 -  

  

 ≢ ⇔√╙─ 

 

9- 5- 3  

1.  

│ ⌐╟╡⁸ ─ ─ ╩ ℮╙─≤∆╢⁹ 

2. ה  

⌐│⁸ ─ ↔≤⌐ ┘ ╩ ↑╢╙─≤

∆╢⁹ 

│ ⁸ ─ ⅜ ⌐ ⅎ╢╙─≤∆╢⁹ 

⌂⅔⁸ ⌐ ∫≡⁸ ╩ ℮╙─≤∆╢⁹ 

3. ◖fi♦fi◘ 

⌐│⁸ ₁⌐ ◖fi♦fi◘╩ ↑╢╙─≤∆╢⁹ 

♃ꜟ♦כ♃☻♩fi☺▼fiꜝ♩♪☼כ꜡◒.4  

⅜ 11kW ─ ♃ꜟ♦כ♃☻♩fi☺▼fiꜝ♩♪☼כ꜡◒│⌐ ╩

♃ꜟ♦כ♃☻♩ⱪfi♩ꜝfi☺▼fiכ○⇔∞√ ⁹╢∆≥─╙╢↑ │ ≤⇔√ ≢

╙⁸ ─ ⅜ ⇔⌂™ │↓─ ╡≢⌂™⁹ 

5. ⁸  

⌐│  2  2 ⌐ ∆ ⁸ ╩ ↑╢╙─≤

∆╢⁹ 

6. ─  

╩ ∆╢ ─ ⌐│⁸ ⁸

⁸ ╩ ↑╢╙─≤∆╢⁹ 

7.  

⌐│ ⁸ ╩ ↑╢╙─≤∆╢⁹ 
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8. ┘  

⌐│⁸ ⌐≥↔ⱳfiⱪ♃כ⸗ ─ ╢ ┘ ╩

↑╢╙─≤∆╢⁹ 

9.  

│ │☻♃fi♪ │ ≤⇔⁸ ⌐№√∫≡│ ⌐

╟╢⁹ 

⌂⅔⁸ │ ⁸ ≤∆╢⁹ 

 

9- 5- 4  

│⁸  17 ⌐╟╢⁹ 

 

9- 5- 5  

1.  

│⁸ ⁸ ⁸ ┼─ ─ ╩ ∆╢╙─≤∆╢⁹ 

2.  

┘ ─ ™╙─≤⇔⁸ ─♃▬Ⱶfi◓ ╛ ה ─ ⅜≢

⅝╢ ─╙─≤∆╢⁹ 

 

9- 5- 6  

│⁸  2  4 ⌐╟╢⁹ 

 

9- 5- 7  

│⁸ ⌐│⁸ ─╙─╩ ∆╢╙─≤∆╢⁹ 

(1) ꜝfiⱪ ⱥꜙכ☼   ─ 10 ( 1 )  

(2) LEDꜝ fiⱪ     ↔≤⌐ 1  

(3)     ↔≤⌐ 1  

(4) ⱥꜙכ☼( ⇔≡™╢ )   ↔≤⌐ 1 ( )  

(5)      1
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 10   

 

 1     

10- 1- 1    

↓─ │⁸ ─℮∟⁸ ╢╟⌐ⱳfiⱪ♃כ⸗ ⌐ ∆╢⁹ 

 

10- 1- 2  

1.  

│⁸ ⌐ ↕╣√ ─ ╩ ∆╢ ╩ ⇔⁸ ⁸

⁸ ╩ ⇔√ ≤⇔⁸ ⅜ ≢ ⅜ ⌂╙─≢⌂↑╣┌⌂╠⌂

™⁹ 

2.  

─ ⌐№√∫≡│⁸ ⌐╟╢╒⅛⁸ ─ ⌐╟╢⁹↓╣⌐╟

╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1) ( )     ( )  

(2) ( )     ( )  

(3)      ( )  

(4) -      ( )  

 

 

 2  ⱳfiⱪ  

10- 2- 1  

1.  

ⱳfiⱪ │⁸ⱳfiⱪ ⌐ ⇔√ ╩ ∆╢╙─≢⁸ ┘

⌐ ⅎ╢ ≤∆╢⁹ 

2.ⱳfiⱪ  

ⱳfiⱪ │⁸ⱳfiⱪ─ ⌐⁸ ╛ ⅜ ⌂ↄ⁸◐ꜗⱦ♥כ◦ꜛfi⅜ ⇔

⌂™ ≤∆╢⁹ 

3.  

ⱳfiⱪ │⁸ ─√╘─ ה ┘ ⅜ ⌂ ≤∆╢⁹ 

4. ⱳfiⱪ ─  

ⱳfiⱪ ─ │⁸ ⌐╟╢⁹ 

 

10- 2- 2 ⱳfiⱪ 

1.  

ⱳfiⱪ│ ⁸ ≢ ╩ ⌐ ⅝⁸ ⌐ⱳfiⱪ ╩ ↑√

≤∆╢⁹ 
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2.  

ⱳfiⱪ─ │⁸ │ ≤⇔⁸ │ ⌐╟╢⁹⌂⅔⁸ 600mm

─ⱳfiⱪ│◖ꜝⱶ ╩ⱳfiⱪ♃כ⸗ ≤∆╢⁹ 

│⁸ ⅛╠ ⌐ ↕╣√ 2 ─●▬♪Ɽ▬ⱪ⌐ ∫≡ ╡ ╤∆↓≤

⌐╟╡⁸ ⌐ ⌐ ↑╠╣⁸ⱳfiⱪ─ ╢╣↕ꜟכ◦≡∫╟⌐ ≤∆╢⁹ 

│⁸ ∆╢ ─ⱨꜝfi☺ ≢ⱳfiⱪ╩ ∆╢╙─≢⁸ⱨꜝfi☺Ⱳꜟ♩╩

╡ ∆↓≤⌐╟╡ⱳfiⱪ ─ ⅜ ⌂ ≤∆╢⁹ 

◖ꜝⱶ ⱳfiⱪ│⁸♃כ⸗ ⇔√◖ꜝⱶ ⌐ⱳfiⱪ ╩ ⇔≡ ∆╢╙─

≢⁸ ↑⁸ ╡ ⇔⅜ ⌐ ⅎ╢ ≤∆╢⁹ 

3.  

ⱳfiⱪ ⌐ ™╢ ─ │ ⌐╟╢╙─≤∆╢⁹ 

    

     

   E ⁸B │ F  

4.  

ⱳfiⱪ─ │ ⌐╟╢╙─≤∆╢⁹ 

 ◓fi◦כ◔ (1)

ᵑ ⱳfiⱪ◔כ◦fi◓│ ≢ ≤╙ ╠⅛≢⁸ ╩ ⇔√ ⅜☻ⱶכ

☼⌐ ↕╣╢ ─ │ ╩╙≈ ≤∆╢⁹ 

⌂⅔⁸ ≤ⱳfiⱪ◔כ◦fi◓≤─ ╩◓fiꜞכ♫▬ꜝ⌐ ↑╢ │⁸

⌐╟╢⁹ 

ᵒ ─ⱳfiⱪ◔כ◦fi◓│⁸ⱳfiⱪ─ →⁸ ⇔─ ⌐●▬♪Ɽ▬ⱪ⌐ ∫

≡ ⌂ ⅜ ≢⁸ ⌐ ⌐ ⌐ ≢⅝╢☻ꜝ▬♦▫fi◓●▬♪╩

↑╢╙─≤∆╢⁹ 

ᵓ ◖ꜝⱶ fi◓│⁸◦כ◔ⱳfiⱪ─ⱳfiⱪ♃כ⸗ ⱬꜟ≤ Ⱳ►ꜟ≢

⇔⁸ ⌐╟╢ ⅜ ⌂™ ≤∆╢⁹ 

ᵔ ⱳfiⱪ◔כ◦fi◓│ ┘ ⅜ ⌂ ≤∆╢⁹ 

(2)  

ᵑ │ ⱳfiⱪ─ ─ │Ⱳꜟ♥♇◒☻ │ⱡfi◒꜡♇◓ ≤

∆╢⁹ 

ᵒ ◖ꜝⱶ ─ⱳfiⱪ♃כ⸗ │ │ ≤⇔⁸ ─ ⌐ ⇔

≡╙ ⅎ╢ ╩ ∆╢╙─≤∆╢⁹ 

ᵓ ™ ↕│⁸JIS B 0905( ─♃כ꜡ ™ ↕)⌐╟╢⁹ 

(3)   

│ ≤ ≤⇔ ♩ꜟ◒ ┘ ⌐ ⇔≡ ╩ ∆╢╙─≤∆

╢⁹ 

(4)   

│ ─ ⌂♄Ⱪꜟⱷ◌♬◌ꜟ◦כꜟ╩ ™⁸ ⌐ ╩ ⇔⁸

─ ╩ ℮≤≤╙⌐⁸ ─ ╩ ← ≤∆╢⁹ 
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(5)  

│ ┘☻ꜝ☻♩ ╩ ↑ ⌐ ⅎ⁸ ⅜≢⅝╢

≤∆╢⁹ 

(6) ⱨꜝfi☺ 

≤─ ⱨꜝfi☺ │⁸JIS G 5527(♄◒♃▬ꜟ ) │ JIS B 

2220( ⱨꜝfi☺)⌐ ∂╢╙─≤∆╢⁹ 

(7)   

─ ≤⇔≡ ⌐ ╩ ↑⁸ ⅜ ⌂╙

─≤∆╢⁹ 

╕√⁸ 200mm ─ⱳfiⱪ│⁸ ╕╡ ⌐ ╩ ↑⁸ ⅜

⌂╙─≤∆╢⁹ 

⌂⅔⁸◖ꜝⱶ ⱳfiⱪ│⁸ ─ ╩ ∆╢

╩ ↑╢╙─≤∆╢⁹ 

(8) ◖ꜝⱶⱤ▬ⱪ 

◖ꜝⱶ ⱳfiⱪ─◖ꜝⱶⱤ▬ⱪ│⁸♃כ⸗ ╡ → ≤∆╢⁹ 

5.  

ⱳfiⱪ⌐ ∆╢ │⁸ ⌐╟╢⁹ 

6.  

ⱳfiⱪ 1 ⌐ ⇔⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

ⱳfiⱪ  

     ◖ꜝⱶ   

Ⱪꜟ 1כ◔ 1  Ừ Ừ Ừ  

2 ⱨꜝfi☺(Ⱳꜟ♩⁸♫♇♩ )  1  ủ ủ   

3 
→  fiכ▼♅

(☻♥fi꜠☻ )  
1  Ừ ủ   

4 → Ⱪꜝ◔♇♩ 1  Ừ ủ ủ  

5 ⱳfiⱪ  1  Ừ    

6  1    Ừ  

7 ╡ (☻♥fi꜠☻ )  1    ủ  

ꜟⱩכ◔ 8 ⅎכ◔הⱩꜟⱱꜟ♄ 1    ủ  

9 Ⱳꜟ♩1 ♩♇♫ה  Ừ  Ừ  

10 ⱳfiⱪ  1  Ừ Ừ Ừ  

11 ┘  1  Ừ Ừ Ừ  

[ ]  Ừ │ ∆╢╙─≢№╡⁸ủ │ ⌐╟╡ ∆╢╙─≤∆╢⁹ 

≥ꜟⱩכ◔ → ♅▼-fi─ ↕│ ⌐╟╢⁹ 
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 3   

10- 3- 1 ┘  

─ ⌐ ─ ╩ ⌐∆╢√╘─ ⅞ ╩ ↑╢╙─≤∆╢⁹ 

1.  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

2.  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

10- 3- 2  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

10- 3- 3 ≤℮  

 6  3 6- 3- 4⌐╟╢⁹ 

 

10- 3- 4  

⁸ │ ─ ⁸ ╣⌂≥⌐ ⅎ ╢╙─≢⁸ ─ ╩ ╗

─ ⌐ ⇔√ ╩ ∆╢ ─╙─≤⇔⁸ │ ╘∫⅝╩ ⇔

√╙─ │☻♥fi꜠☻ ≤∆╢⁹ 

 

 

 4  ⁸∕─  

10- 4- 1 ┘  

┘ ╩ ↑╢ │ JIS B 7505- 1(Ⱪꜟ♪fi ) ≤∆╢⁹ 

─ │ 75 ≤⇔⁸ ╡│ ─ 1.5 3 ⁸ ─

╡│⁸- 0.1MPa≤∆╢⁹ 

 

10- 4- 2  

│ ⁸ⱨ꜡כ♩ (ⱨ꜡כꜞ♩כ♪☻▬♇♅ ╗) │ ≤⇔⁸

│ ⌐╟╢⁹ 

⌂⅔⁸ ─ ─⅔∕╣⅜№╢ │ ╩ ↑╢╙─≤∆╢⁹ 

 

 

 5  ┘  

10- 5- 1  

 2  2 ⌐╟╢⁹ 

╕√⁸ ─ │⁸ ⌐╟╢⁹ 
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10- 5- 2  

1.  

(1) ⱳfiⱪ ─ │⁸ ⌐╟╢⁹√∞⇔⁸ ⌐ ─⌂™ │ⱳfiⱪ

≢─ ╩ ℮↓≤≤⇔⁸ ⅜ ⅎ╢╙─≤∆╢⁹ 

(2)  ⱳfiⱪ─ │ ⌐ ⇔√ ╩ ⅝⁸ⱳfiⱪ ⌐╟╢

≤⇔ ╙ ⌂╙─≤∆╢⁹ 

(3) ─ⱳfiⱪ╩ ⇔√ ⁸ ⱳfiⱪ─ ⅜ ╠⌂™╟℮⁸ ≢

─ │ ≤∆╢⁹ 

⌂⅔⁸ ⇔√ⱳfiⱪ⅜№╢ │ ┘ ⇔ ⅜≢⅝╢╙─≤∆╢⁹ 

(4) ╩ ℮ ─ │ ⁸ ≤≤╙⌐ ≢⅝╢ ⌐

∆╢╙─≤∆╢⁹ 

(5) ⱳfiⱪ ⌐ ∆╢ │ ─≤⅔╡≤∆╢⁹ 

    ⱳfiⱪ⅜ ╩ ™ ╖ ∆╢─╩ ∆╢  

    ⱳfiⱪ ⅜ ≤⌂╢  

ⱳfiⱪ ┘ ⌐⅔↑╢  

ⱳfiⱪ ┘ ⌐⅔↑╢  

2. ┘  

(1) ─ ┘ │⁸ ≢ ∆╢ │⁸ ∆

╢ ⌐╟╡ ⇔⁸ ─ ╩ ╢╙─≤∆╢⁹ 

(2) ─ ┘ │⁸ ≢ ∆╢ │⁸ ∆

╢ ⌐╟╡ ⇔⁸ ─ ╩ ╢╙─≤∆╢⁹ 

(3) ┘ ─ ┘ │⁸ ≢ ∆╢ │⁸

∆╢ ⌐╟╡ ⇔⁸ ─ ╩ ╢╙─≤∆╢⁹ 

3.  

(1) ⱳfiⱪ ┘ ⌐│⁸ ╩ ∏╢╙─≤⇔⁸ ─

│ ⇔√ ╩ ⌐ ↕∑╢╙─≤∆╢⁹∕─ ⁸ ⅜№╢ │⁸

⌐ ⌐ ╡ ⅎ╢╙─≤∆╢⁹ 

(2) │⁸ꜝfiⱪ ≤⇔ ⌐ ⇔√ │⁸Ⱪ◙כ │⁸ⱬꜟ ┘

╩ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ │ ⅜ ⌂╙─≤∆╢⁹ 

(3) │ ⌐ ⇔√ ╩ ⅝⁸ ≢│ ─ꜞ☿♇

♩⅜ ⌂╙─≤∆╢⁹ 

(4) │⁸ ≢ ∆╢ │⁸ ∆╢ ⌐╟╡ ⇔⁸

─ ╩ ╢╙─≤∆╢⁹ 

4.  

ⱳfiⱪ ─ ┘ ─ ⌐│ ꜝfiⱪ ┘ ╩ ↑╢

╙─≤⇔⁸ ≢ ∆╢ │⁸ ∆╢ ⌐╟╡ ⇔⁸ ─

╩ ╢╙─≤∆╢⁹ 
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10- 5- 3  

1.  

│ ⌂ ≤⇔⁸ ≢ⱳfiⱪ─ ⅜ ⌂ ≤⇔⌂

↑╣┌⌂╠⌂™⁹ 

2.  

⌐│⁸ ⁸ ┘ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

3.  

⌐│ⱳfiⱪ↔≤─ ⁸ ╩ ↑╢╙─≤∆╢⁹ 

4. ה  

⌐│ⱳfiⱪ↔≤⌐ ─ ╢ ┘ ╩ ↑╢╙─≤∆

╢⁹ 

5.  

⌐ ↑╢ ⁸ ⁸ ⌐≈™≡│⁸ ╩ ⇔≡

─ ∂⌐ↄ™╟℮⌐ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

6.☻Ɑכ☻ⱥכ♃ 

⌐│☻Ɑכ☻ⱥכ♃╩ ↑⁸ ╩ ℮╙─≤∆╢⁹ 

7.  

│ │☻♃fi♪ ⁸ ≤⇔ ⌐№√∫≡│ ⌐╟╢⁹ 

8.  

⅛╠ ┼─ ─ ⇔⅜№╢╙─⌐≈™≡│⁸ ⌐∕─

╩ ↑╢╙─≤⇔⁸ ⌐ ⇔√ ╩ ⅝ ⌐≈™≡│ 10- 5- 2⌐╟

╢⁹ 

9.  

│⁸ ⅛╠─ ⌐╟╡⁸ │ ⅛╠─ ╩

⇔ ─ ─ ⅜ ⅎ╢╙─≤∆╢⁹ 

 

10- 5- 4  

1.  

⌐ ↑╢ ⁸ │⁸ ⇔╛∆™ ≤∆╢⁹ 

2.◓ꜝⱨ▫♇◒  

◓ꜝⱨ▫♇◒ ╩ ℮ │ ⌐ ⇔√ ╩ ⅝⁸▪◒ꜞꜟ ◦fiⱲꜟ

≤∆╢⁹ 

3.  

│ ⌐ ⇔√ ╩ ⅝ 10- 5- 2⌐╟╢⁹ 

4.  

─ │ ⌐╟╢⁹ 
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 6   

 6  12 ⌐╟╢⁹ 

 

 

 7  ◒꜠-fi  

 6  11 ◒꜠-fi ⌐╟╢⁹
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 11   

 

 1     

11- 1- 1    

↓─ │⁸ ≤⇔≡ ↕╣╢⁸ ⁸ ⁸ ⁸

⌐ ∆╢⁹ 

 

11- 1- 2  

1.  

│⁸ ⌐ ↕╣√ ⌐ ⇔≡ ╩ ⇔⁸ ⁸ ⁸

╩ ⇔√ ≤⇔⁸ ⅜ ≢ ─ ⌂╙─≢⌂↑╣┌⌂╠⌂™⁹ 

2.  

─ ⌐№√∫≡│⁸ ⌐╟╢╒⅛⁸ ─ ⌐╟╢⁹↓╣⌐

╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1)       ( )  

(2)  ( )     ( )  

(3)  ( )     ( )  

 

 

 2   

11- 2- 1  

1.  

│⁸ ─ ╩ ∆╢╙─≢⁸ ┘ ⌐ ⅎ╢

≤∆╢⁹ 

⌂⅔⁸●☻ ⌐ ∆╢╙─│⁸ ≤∆╢⁹ 

2.ⱳfiⱪ  

│⁸ⱳfiⱪ ⌐ ╛ ⅜ ⌂ↄ⁸◐ꜗⱦ♥כ◦ꜛfi⅜ ⇔⌂™╙─

≤∆╢⁹ 

3.  

│⁸ ─√╘─ ⁸ ┘ ⅜ ⌂ ≤∆╢⁹ 

4. ─  

─ │⁸ ⌐╟╢⁹ 

 

11- 2- 2 ⱳfiⱪ 

1.  

ⱳfiⱪ │ ⱳfiⱪ≤⇔⁸♃כ⸗ ⁸ ≢ ╩ ⌐ ⅝⁸

⌐ⱳfiⱪ ╩ ↑√ ≤∆╢⁹ 
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2.  

ⱳfiⱪ─ │⁸ │ ≤⇔⁸ │ ⌐╟╢⁹ 

│⁸ ⅛╠ ⌐ ↕╣√ 2 ─●▬♪Ɽ▬ⱪ⌐ ∫≡ ╡ ╤∆↓≤

⌐╟╡⁸ ⌐ ⌐ ↑╠╣⁸ⱳfiⱪ─ ╢╣↕ꜟכ◦≡∫╟⌐ ≤∆╢⁹ 

│⁸ ∆╢ ─ⱨꜝfi☺ ≢ⱳfiⱪ╩ ∆╢╙─≢⁸ⱨꜝfi☺Ⱳꜟ♩╩

╡ ∆↓≤⌐╟╡ⱳfiⱪ ─ ⅜ ⌂ ≤∆╢⁹ 

3.  

ⱳfiⱪ ⌐ ™╢ ─ │ ⌐╟╢╙─≤∆╢⁹ 

    

     

   E ⁸B │ F  

4.  

ⱳfiⱪ─ │ ⌐╟╢╙─≤∆╢⁹ 

 ◓fi◦כ◔ (1)

ᵑ ⱳfiⱪ◔כ◦fi◓│ ≢ ≤╙ ╠⅛≢⁸ ╩ ⇔√ ⅜☻ⱶכ

☼⌐ ↕╣╢ ─ │ ╩╙≈ ≤∆╢⁹ 

⌂⅔⁸ ≤ⱳfiⱪ◔כ◦fi◓≤─ ╩◓fiꜞכ♫▬ꜝ⌐ ↑╢ │⁸

⌐╟╢⁹ 

ᵒ ─ⱳfiⱪ◔כ◦fi◓│⁸ⱳfiⱪ─ →⁸ ⇔─ ⌐●▬♪Ɽ▬ⱪ⌐ ∫

≡ ⌂ ⅜ ≢⁸ ⌐ ⌐ ⌐ ≢⅝╢☻ꜝ▬♦▫fi◓●▬♪╩

↑╢╙─≤∆╢⁹ 

ᵓ ⱳfiⱪ◔כ◦fi◓│ ┘ ⅜ ⌂ ≤∆╢⁹ 

(2)  

─ │Ⱳꜟ♥♇◒☻ │ⱡfi◒꜡♇◓ ≤∆╢⁹ 

™ ↕│⁸JIS B 0905( - ─♃כ꜡ ™ ↕)⌐╟╢⁹ 

(3)  

│ ≤ ≤⇔ ♩ꜟ◒ ┘ ⌐ ⇔≡ ╩ ∆╢╙─≤∆

╢⁹ 

(4)  

│ ─ ⌂♄Ⱪꜟⱷ◌♬◌ꜟ◦כꜟ╩ ™⁸ ⌐ ╩ ⇔⁸

─ ╩ ℮≤≤╙⌐⁸ ─ ╩ ← ≤∆╢⁹ 

(5)   

│ ┘☻ꜝ☻♩ ╩ ↑ ⌐ ⅎ⁸ ⅜≢⅝╢

≤∆╢⁹ 

(6)  ⱨꜝfi☺ 

≤─ ⱨꜝfi☺ │⁸JIS G 5527(♄◒♃▬ꜟ ) │ JIS B 

2220( ⱨꜝfi☺)⌐ ∂╢╙─≤∆╢⁹ 
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(7)   

─ ≤⇔≡ ⌐ ╩ ↑⁸ ⅜ ⌂╙

─≤∆╢⁹ 

╕√⁸ 200mm ─ⱳfiⱪ│⁸ ╕╡ ⌐ ╩ ↑⁸ ⅜

⌂╙─≤∆╢⁹ 

5.  

ⱳfiⱪ⌐ ∆╢ │⁸ ⌐╟╢⁹ 

6.  

ⱳfiⱪ 1 ⌐ ⇔⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

ⱳfiⱪ  

     

Ⱪꜟ 1כ◔  Ừ Ừ  

ⱨꜝfi☺(Ⱳꜟ♩⁸♫♇♩ )  1  ủ ủ  

→  fiכ▼♅

(☻♥fi꜠☻ )  
1  Ừ ủ  

→ Ⱪꜝ◔♇♩ 1  Ừ ủ  

ⱳfiⱪ  1  Ừ   

Ⱳꜟ♩⁸♫♇♩ 1  Ừ   

ⱳfiⱪ  1  Ừ Ừ  

┘  1  Ừ Ừ  

[ ]  Ừ │ ∆╢╙─≢№╡⁸ủ │ ⌐╟╡ ∆╢╙─≤∆╢⁹ 

≥ꜟⱩכ◔ ─fiכ▼♅→ ↕│ ⌐╟╢╙─≤∆╢⁹ 

 

11- 2- 3 ┘  

─ ⌐⁸ ─ ╩ ⌐∆╢√╘─ ⅞ ╩ ↑╢╙─≤∆╢⁹ 

1.  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

2.  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

11- 2- 4  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

11- 2- 5 ≤℮  

 6  3 6- 3- 4⌐╟╢⁹ 
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11- 2- 6  

⁸ │ ─ ⁸ ╣⌂≥⌐ ⅎ ╢╙─≢⁸ ─ ╩ ╗

─ ⌐ ⇔√ ╩ ∆╢ ≤⇔⁸ │ ╘∫⅝╩ ⇔√╙─⁸

│☻♥fi꜠☻ ≤∆╢⁹ 

 

11- 2- 7 ┘  

┘ ╩ ↑╢ │ JIS B 7505- 1(Ⱪꜟ♪fi ) ≤∆╢⁹ ─

│ 75mm ≤⇔⁸ │ ─ 1.5 3 ⁸ ─ │- 0.1MPa≤∆

╢⁹ 

 

11- 2- 8  

│ ⁸ⱨ꜡כ♩ (ⱨ꜡כꜞ♩כ♪☻▬♇♅ ╩ ╗) │ ≤⇔⁸

│ ⌐╟╢⁹ 

 

 

 3   

11- 3- 1  

1.  

│ ─ ●☻─ ⁸ ┘ ─ ╩ ∆╢╙─≢⁸

┘ ⌐ ⅎ╢ ≤∆╢⁹ 

⌂⅔⁸●☻ ⌐ ∆╢╙─│⁸ ≤∆╢⁹ 

2.  

│ │ ≤⇔⁸ ┘ Ᵽꜝfi☻─ ™ ≤∆╢⁹ 

3.  

│ ─√╘─ ⁸ ┘ ⅜ ⌂ ≤∆╢⁹ 

4. ─  

─ │⁸ ⌐╟╢⁹ 

 

11- 3- 2  

1.  

│⁸ │ ⅝ ≤∆╢⁹ 

(1)  

│⁸Ᵽꜝfi◦fi◓ⱴ◦fi⌐╟╡ ↕╣√╙─≢⁸ ┘ Ᵽꜝfi

☻⅜╟™╙─≤∆╢⁹ 

⌂⅔⁸ │ ⌐╟╢╒⅛⁸JIS B 8331( )⌐╟╢⁹ 

 ◓fi◦כ◔ (2)

fi◓│⁸◦כ◔ ≤⇔⁸ ⁸ ┘ ⅛╠─ ╣⅜ ∂⌂™╟℮

│ꜞⱬ♇♩ ╘ │ ╡ ╖ ⌐╟╡ ⌐ ⇔√╙─≢⁸ ┘

⌐ ─⌂™ ◓fi◦כ◔⁹╢∆≥ ⌐│⁸ ⌐ ∂≡ ╩ ↑╢⁹ 
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(3)  

│⁸ │∕─ ─ ─ ⅝⌂ ≢ ⌂ ⌐ ╟ↄ ↕

╣( │ JIS B 8331( )⌐╟╢)⁸ Ⱳ☻⌐ ⁸ꜞⱬ♇♩ ╘

│Ⱳꜟ♩ ╘↕╣√ ┘ ⌐ ⌐ ↑╠╣√╙─≢⁸ ⌐ ⇔ ╩

↓↕⌂™╟℮ ⌂ ╩ ⇔⁸ ⌐ ⅎ╠╣╢╙─≤∆╢⁹ │⁸ ⌐

╡╟⌐♩ꜟⱲכ♥☻≡∂ ∆╢⁹ 

(4)  

│⁸JIS G 4051( )⌐╟╢ S30C │ ≤⇔⁸

⌂ ╩ ∆╢╙─≤∆╢⁹ │⁸ꜝ☺▪ꜟ ┘☻ꜝ☻♩ ⌐ ⅎ╠╣╢

╙─≤⇔⁸ ─ ⌐ ─⌂™╙─≤⇔⁸ ⱬꜟ♩ ≤ⱬꜟ♩⌐│⁸

─ ⱬꜟ♩●כ♪╩ ↑╢⁹ 

╕√⁸●☻ ⌐ ↕╣╢ │⁸ ⱬꜟ♩╩ ∆╢⁹ 

(5)   

│ ≤⇔⁸●☻ ⌐ ↕╣╢ ⁸ ─ ⌐≈™≡│

⌐╟╢ ≤∆╢⁹ 

─ │ ⌐╟╢⁹ 

(6)  

┘ │ ─ ⌐╟╢⁹ 

(7)  

≤⇔≡⁸1 √╡ ─╙─╩ ⅎ╢⁹ 

ᵑ ⱨꜝfi☺      1  

ᵒ ⱬ♇♪     1  

ᵓ       1  

ᵔ Ⱳꜟ♩ │ Ⱳꜟ♩    1  

ᵕ       1  

2.  

(1)  

│⁸ ╖ ⅜ 400mm╩ ⅎ╢╙─⌐ ∆╢⁹ 

(2)  

│⁸Ᵽꜝfi◦fi◓ⱴ◦fi⌐╟╡ ↕╣⁸ ┘ ⌐Ᵽꜝfi☻⅜

™╙─≤∆╢⁹ 

(3) ◓fi◦כ◔  ┘ⱨ꜠כⱶ 

◓fi◦כ◔ ┘ⱨ꜠כⱶ│⁸ ┘ ≢ ↕╣⁸ ↑⌐ ─⌂™ ≤

⇔⁸ ⱬꜟ♩ ─ ⌐│⁸ ⱬꜟ♩ ⁸ ⱬꜟ♩ ┘ ⱬꜟ♩●כ♪╩ ↑

╢⁹ 

(4)  

│⁸ │∕─ ─ ─ ⅝⌂ ≢ ⌂ ⌐ ↄ ↕

╣⁸ ⌐ ⅎ╠╣╢╙─≤∆╢⁹ 
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(5) ┘  

┘ │⁸ ─ ⌐╟╢⁹ 

(6)   

┘ │ ─ ⌐╟╢⁹ 

(7)  

≤⇔≡⁸1 №√╡ ─╙─╩ ⅎ╢⁹ 

ᵑ ⱨꜝfi☺      1  

ᵒ ◔כⱩꜟ │ ( ⌐ ╢)  1  

ᵓ       1  

ᵔ       1  

ᵕ       1  

3.  

(1)  

│⁸ ≤ ╩ ⌐⇔⁸ⱨ꜠כⱶ⌐ ≢ⱶכ▪⌂ ↕╣√

≤∆╢⁹ 

(2) ⱨ꜠כⱶ  ⱶכ▪┘

ⱨ꜠כⱶ ⱶ│⁸כ▪┘ ┘ ≢ ↕╣⁸ ↑⌐ ─⌂™ ≤∆╢⁹ 

(3)  

│ │∕─ ─ ─ ⅝⌂ ≢ ↕╣⁸ ⌐ ⅎ╠╣╢╙

─≤∆╢⁹ 

(4)  

┘ │ ─ ⌐╟╢⁹ 

(5)  

≤⇔≡⁸1 √╡ ─╙─╩ ⅎ╢⁹ 

ᵑ ◔כⱩꜟ     1  

ᵒ ●1      ♪כ  

ᵓ ◦ꜗ♇♃כ( )      1  

ᵔ       1  

4.  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

11- 3- 3 ♄fiⱤה ♄fiⱤה ♄fiⱤ 

◓fi◦כ◔ ┘ │⁸ ↕ 1.2mm ─ │☻♥fi꜠☻ ≤⇔⁸

⌐╟╢⁹╕√⁸ ─ ⅜ ≤⌂╢ │⁸ ≤∆╢⁹ 

⌂⅔⁸ ─ │⁸ ─ │♄◒♩─ ↕ 250mm ⌐≈⅝ ≢⁸ ─

⌂╡│ 15mm ≤⇔⁸ ─ │ ≤∆╢⁹♄fiⱤ │ ╘∫⅝ ⁸ │

│ ≤∆╢⁹♄fiⱤ─ ⅜ ─ │⁸ ⁸ │ ─

╩ ↑╢⁹ 
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11- 3- 4  

1. Ⱳ♇◒☻ 

(1) Ⱳ♇◒☻│⁸ │☻♥fi꜠☻ ─ ↕ 0.8mm ─ ┘ ⌐╟╢

╙─≤⇔⁸ ⌐╟╢⁹╕√⁸ │ ⅛╠ ╣⅜ ∂⌂™╟℮⌐

↕╣√╙─≢⁸ ⅜ ≢ ⅜ ≢⅝╢ ≤∆╢⁹ 

(2) ╡│⁸JIS A 9504( )⌐ ꜟכ►☻ꜝ◓╢∆ 2

40K ↕ 25mm ─╙─╩ ⇔⁸JIS R 3414(●ꜝ☻◒꜡☻)⌐ ∆╢ EP8⌐╒

≈╣ ╘╩ ⇔√●ꜝ☻◒꜡☻╩ ™≡ ⁸ │ ≢ ↑╢⁹ 

2.◘▬꜠fi◘ 

(1) ⌐ ⇔ ─ ╩ ↕∑╢ ⅜№╢ ⁸◘▬꜠fi◘╩ ↑╢╙

─≤∆╢⁹ 

(2) │ ⌐╟╢⁹ 

(3) ◘▬꜠fi◘─ │⁸ │ ⁸ ╘∫⅝ ⁸ │▪ꜟⱵ ╩ ⇔⁸

│ ╩ ∆╢⁹╕√⁸ ╩ꜟכ►☻ꜝ◓│ ∆╢⁹ 

 

11- 3- 5 ♄◒♩  

1.♄◒♩  

♄◒♩│⁸ ╩ ⇔⁸ ╘∫⅝ │ 180g/ ≤⇔≡ │ ⌐

╟╢⁹╕√⁸ │ ⁸ ⁸ ┘ ≤⇔⁸Ⱳꜟ♩ה♫♇♩│ JIS B 1180( Ⱳ

ꜟ♩) ┘ JIS B 1181( ♫♇♩)⌐╟╢╙─≢ ╘∫⅝╩ ⇔√╙─≤∆╢⁹ 

⌂⅔⁸☻♥fi꜠☻ ╩ ∆╢ │ ⌐╟╢⁹ 

2.√╦╖  

♄◒♩⌐ ∆╢√╦╖ │⁸ ⌐╟╢⁹ 

(1) ( ◒꜡☻─ ⌐ ╣ ─▪ꜟⱵ♬►ⱶ ╩ ∫√╙─)│⁸

╩ ∆╢╙─≤∆╢⁹ 

(2) ◒꜡☻│⁸ ∫ ╡ ⅜ 1.57MPa/50mm(16kgf/50mm) ⁸ ╣ ⅜

5,000 ─╙─≤⇔⁸ ↕│ 0.65mm ≤∆╢⁹ ╣ │ JIS R 3420(●ꜝ

☻ )─ ⌐╟╢╙─≤∆╢⁹ 

(3) │⁸ ╩ ⌐⇔√╙─≤⇔⁸ ⌐╟╡ ⌐Ⱨ▪ⱡ │ ╩

∆╢ ─ ╩ ⇔√╙─≤∆╢⁹ 

 

11- 3- 6  

│⁸ ⇔ↄ│☻♥fi꜠☻ ≤⇔⁸ ⌐╟╢⁹╕√⁸ ⅜ ⌂

≤∆╢⁹ 

╩ √∑╢╟℮⌐⁸◗ⱶⱤ♇◐fi⌂≥≢ ╩ ≢⅝╢ ≤∆╢⁹ 

 

11- 3- 7  

┘●☻ ⌐│⁸ ╡ ⌂ ♪כꜞ│ ╩ ↑╢╙─≤

⇔⁸ │ ⌐╟╢⁹ 
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 4  ┘  

11- 4- 1  

 2  2 ⌐╟╢⁹ 

╕√⁸ ─ │⁸ ⌐╟╢⁹ 

 

11- 4- 2  

1.  

(1) ⱳfiⱪ─ │⁸ ⌐╟╢⁹√∞⇔⁸ ⌐ ─⌂™ │

│ ≢─ ╩ ℮↓≤≤⇔⁸ ⌐ ∂≡ ⅜ ⅎ╢╙─

≤∆╢⁹ 

(2) ⱳfiⱪ─ │ ⌐ ⇔√ ╩ ⅝⁸ ⌐╟╢ ≤⇔

╙ ⌂╙─≤∆╢⁹ 

(3) ─ⱳfiⱪ╩ ⇔√ ⁸ ⱳfiⱪ─ ⅜ ╠⌂™╟℮⁸ ≢

─ │ ≤∆╢⁹ 

⌂⅔⁸ ⇔√ⱳfiⱪ⅜№╢ │ ┘ ⇔ ⅜≢⅝╢╙─≤∆╢⁹ 

(4) ╩ ℮ ─ │ ⁸ ≤≤╙⌐ ≢⅝╢ ⌐

∆╢╙─≤∆╢⁹ 

(5)  ⱳfiⱪ ⌐ ∆╢ │ ─≤⅔╡≤∆╢⁹ 

    ⱳfiⱪ⅜ ╩ ™ ╖ ∆╢─╩ ∆╢  

    ⱳfiⱪ ⅜ ≤⌂╢  

ⱳfiⱪ ┘ ⌐⅔↑╢  

ⱳfiⱪ ┘ ⌐⅔↑╢  

(6)  ●☻ ⌐ ↕╣╢ │⁸ ≤∆╢⁹ 

2. ┘  

ⱳfiⱪ─ ┘ │⁸ ⌐ ∆╢ │⁸ ∆╢

⌐╟╡ ⇔⁸ ─ ╩ ╢╙─≤∆╢⁹ 

3.  

(1) ⱳfiⱪ⌐│ ╩ ∏╢╙─≤⇔⁸ ─ │ ⇔√ ╩ ⌐

↕∑╢╙─≤∆╢⁹∕─ ⁸ ⅜№╢ │⁸ ⌐ ⌐ ╡ ⅎ╢╙─

≤∆╢⁹ 

(2) │ꜝfiⱪ ≤⇔⁸ ⌐ ⇔√ │⁸Ⱪ◙כ │ⱬꜟ ╩

∆╢╙─≤∆╢⁹⌂⅔⁸ │ ⅜ ⌂╙─≤∆╢⁹ 

(3) │ꜞ☿♇♩⅜ ⌂╙─≤∆╢⁹ 

(4) ⱳfiⱪ─ ┘ │⁸ ≢ ∆╢ │⁸ ∆╢

⌐╟╡ ⇔⁸ ─ ╩ ╢╙─≤∆╢⁹ 

4.  

┘ ─ ⌐│ ꜝfiⱪ ┘ ╩ ↑╢╙─≤⇔⁸

≢ ∆╢ │⁸ ∆╢ ⌐╟╡ ⇔⁸ ─ ╩ ╢╙─

≤∆╢⁹ 
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11- 4- 3  

1.  

(1) ─ │⁸ ⌐╟╢⁹√∞⇔⁸ ⌐ ─⌂™ │

≢─ ╩ ℮↓≤≤∆╢⁹╕√⁸ ≢─ ⅜ ⌂╙─≤∆╢⁹ 

(2) ─ │⁸ ⌐ ⇔√ ╩ ⅝ ┘♃▬ⱴ⌐╟╢

≤⇔⁸ ╙ ⌂╙─≤∆╢⁹ 

(3) ●☻ ⌐ ↕╣╢ │⁸ ≤∆╢⁹ 

2. ┘  

─ ┘ │⁸ ⌐ ∆╢ │⁸ ∆╢

⌐╟╡ ⇔⁸ ─ ╩ ╢╙─≤∆╢⁹ 

3.  

(1) ⌐│⁸ ╩ ∏╢╙─≤⇔⁸ ─ │ ⇔√ ╩ ⌐

↕∑╢╙─≤∆╢⁹ 

(2) │⁸ꜝfiⱪ ≤⇔⁸ ⌐ ⇔√ │Ⱪ◙כ │ⱬꜟ ╩

⇔√╙─≤∆╢⁹⌂⅔⁸ │ ⅜ ⌂╙─≤∆╢⁹ 

(3) │ꜞ☿♇♩⅜ ⌂╙─≤∆╢⁹ 

(4) ─ ┘ │⁸ ≢ ∆╢ │⁸ ∆╢

⌐╟╡ ⇔⁸ ─ ╩ ╢╙─≤∆╢⁹ 

4.  

┘ ─ ⌐│ ꜝfiⱪ ┘ ╩ ↑╢╙─≤⇔⁸

≢ ∆╢ │⁸ ∆╢ ⌐╟╡ ⇔⁸ ─ ╩ ╢╙─

≤∆╢⁹ 

 

11- 4- 4  

│⁸ ╩ ╟╡ ⌐≡ ∆╢╙─≢⁸ ⌐ ☻▬♇♅ ┘

╩ ∆╢╙─≤⇔⁸ ≢ ∆╢ │⁸ ∆╢ ⌐╟╡ ⇔⁸

─ ╩ ╢╙─≤∆╢⁹ 

⌂⅔⁸ │ ≤∆╢╙─≤∆╢⅜⁸●☻ ⌐ ↕╣╢ │⁸

≤∆╢⁹ 

 

11- 4- 5  

1.  

│⁸ │ ─ ─ ⌐ │ (ⱡfi♩ꜞ♇ⱪ

♃▬ⱪ)╩ ╘√╙─≤∆╢⁹ 

⌂⅔⁸ │ ≤∆╢╙─≤∆╢⅜⁸●☻ ⌐ ↕╣╢ │⁸

≤∆╢⁹ 

2.  

│⁸ ⌐≡ ─ ╩ ℮╙─≤∆╢⁹ 
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 5   

11- 5- 1  

│⁸ ─ ⁸ ⌐ ∆╢╙─≢⁸ ⅜ ⌂╙─≤∆╢⁹ 

 

11- 5- 2 ┘  

1.  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

2.  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

11- 5- 3  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

11- 5- 4 ⱨ꜠◐◦Ⱪꜟ  

│⁸ ⅜╡⌐ ⇔≡ ╣⅜⌂ↄ⁸ ⌂╙─≤⇔⁸☻♥fi꜠☻ ≤∆╢⁹ 

 

11- 5- 5  

⌐ ∆╢ ┘ │⁸ ⌐╟╢⁹ 

 

11- 5- 6  

⁸ │ ─ ⁸ ╣⌂≥⌐ ⅎ ╢╙─≢ ─ ╩ ╗

─ ⌐ ⇔√ ╩ ∆╢ ─╙─≤⇔⁸ │⁸ ╘∫⅝╩

⇔√╙─ │☻♥fi꜠☻ ≤∆╢⁹ 

╕√⁸ ◘♪ꜟ⌐≈™≡│ ⌐╟╢⁹



12   

-  282 -  

 

 12   

 

 1     

12- 1- 1    

↓─ │⁸ ≤⇔≡─ ─℮∟⁸ ┘ ⌐

∆╢⁹ 

│⁸ ╩ ⌐ ⇔⁸№╢™│ ↕∑╢√╘⌐ ∆╢

╩™℮⁹ 

 

12- 1- 2  

1. ─  

│⁸ ⌐ ↕╣╢ ⌐ ⇔≡⁸ ⁸ ⁸ ╩

⇔√ ≤⇔⁸ ╩ ⌐ ≢⅝╢╙─≢⌂↑╣┌⌂╠⌂™⁹╕√⁸Ᵽꜞ▪ⱨ

כꜞ ╩ ╡⁸ ה ⅜ ⌐ ≢⅝⁸⅛≈ ⌐ ≢⅝╢╟℮⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ⌐⅔™≡ ⌐ ╘─⌂™ ⌐≈™≡│⁸ ─ ⌐╟╢⁹↓

╣⌐╟╡⅜√™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ≤

⌐ ⅜№╢ │⁸ ≤⇔≡ ─ ⌐ ℮╙─≤⇔⁸ ⅜№╢ │

≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1)     ( )  

(2) ה   ( )  

(3)      ( )  

 

12- 1- 3  

─ │⁸ ⌐╟╢⁹ 

 

12- 1- 4  

│⁸ ─ ⌐ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ ⁸ ┘ │⁸ ⌐╟╢╙─≤⇔⁸

╩ ⌐ ∆╢╙─≤∆╢⁹ 

 

 

 2   

12- 2- 1  

1.  

─ ⌐≈™≡│⁸ ⌐╟╢⁹ 
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2.  

─ │⁸ ┘ ⌐≈™≡ ∆╢╙─≤⇔⁸ ⌐№

∫≡│⁸ ┘ ⌐╟╢⁹ 

3. ┘ ─  

┘ ⌐│⁸ ─ ⅜ ⌐ ∆╢ ≤∆╢⁹ 

 

12- 2- 2  

⌐⅛⅛╢ ⌐≈™≡│⁸ ⌐╟╢⁹ 

 

12- 2- 3 ┘  

─ ⌐ ™╢ ┘ │⁸ ⌐╟╢⁹ 

 

12- 2- 4 ─  

─ ⌐≈™≡│⁸ ⌐╟╢⁹ 

 

12- 2- 5  

1.  

│ Ᵽכ☻⌐ ↕╣⁸ │ ∆╢ ⅜ ╡ ╣ │ ∆

╢ ⁸ ╩Ᵽכ☻≤ꜞⱨ♩ ╩ ↕∑╢ ╩™℮⁹ 

2. ─  

⌐│ ╩ ↑⁸ ꜞⱨ♩⅜ ⇔≡™╢ │ ⅛⌂™ ≤∆╢⁹ 

3.  

Ᵽ⁸│⌐☻כ ∆╢ ⌐≈™≡⁸ ┘ ╩ ∆╢↓≤⌐╟

╡⁸ ⌐ ⇔√ ─ ≢№╢⅛ ≢⅝╢ ╩ ∆╢╙─≤∆╢⁹ 

4. ─  

⌐│⁸▬fi♃꜡♇◒╩ ↑⁸ ⅜ ⌐ ⇔≡™⌂™ ⁸ ⅜

Ᵽכ☻⌐™╢ ⁸ ꜞⱨ♩⅜ ⌐ ™ │⁸ ≢⅝⌂™╙─≤∆╢⁹ 

5.  

Ᵽ⁸│⌐☻כ ⁸ ⁸ ╩ ⇔⁸ ─ ╡ ╡╩ ⌐

⇔⁸ ⅜ ⌐ ≢⅝╢ ╩ ∆╢╙─≤∆╢⁹ 

 

12- 2- 6 ꜞⱨ♩ 

1. ꜞⱨ♩ 

ꜞⱨ♩│⁸ ⅛╠ ┼ ╩ ↕∑╢ ╩™℮⁹ 

2.ꜞⱨ♩─  

ꜞⱨ♩⌐│⁸▬fi♃꜡♇◒╩ ↑⁸ ─ ⅜ ∂≡™⌂™ ⁸ꜞⱨ♩

─ ⌐ ⅜№╢ ⌂≥⌐│⁸ ≢⅝⌂™╙─≤∆╢⁹ 
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3. ⅝ ⅞  

ꜞⱨ♩⌐│⁸ ┘ ⌐ ⅝ ⅞ ╩ ↑⁸ ⇔√ ⌐│

∆╢╙─≤∆╢⁹ 

 

12- 2- 7    

1.  

│⁸ ⌐ ↕╣⁸ ꜞⱨ♩≤ ─ ⇔ↄ│ ⌐ ↕╣

√ ─ ╩ ⇔⁸ ≤ ─ ╩ ℮╙─≤∆╢⁹ 

2.  

⌐│⁸ ≢─ ─ ╩ ≢⅝╢ ╩ ↑╢╙─≤∆╢⁹ 

3. ⅝ ⅞  

─ ⌐⁸ ⅝ ⅞ ╩ ↑⁸ ⇔√ │⁸ ∆╢╙

─≤∆╢⁹ 

 

12- 2- 8  

1.  

│⁸ ⌐ ↕╣√ ╩ ∆╢╙─≤∆╢⁹ 

2.  

⌐│⁸ ╩ ⇔⁸ ⅜ ─ ─ ⌐ ↕╣≡™╢⅛

≢⅝╢╙─≤∆╢⁹ 

 

 

 3   

12- 3- 1  

⌂ ⌐≈™≡│⁸₈  2 ┘ ₉⌐╟╢╙─≤⇔⁸ ─ ⁸ ⁸

⌐≈™≡│⁸ ⌐╟╢⁹ 

 

12- 3- 2  

─ ╩ ℮√╘ ⌐ ╩ ↑╢╙─≤∆╢⁹

─ │⁸ ─≤⅔╡≤∆╢⁹ 

╕√⁸∕─ ─ ⌐⅔™≡╙ ⌐ ∂≡ ∆╢╙─≤∆╢⁹ 

(1)  

(2)  

(3)  

(4)  

ה (5)  

(6)  

ה (7)  
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 4   

12- 4- 1  

│⁸ ⁸ ⁸ ┘ ⅛╠⌂╡⁸

─ ⅛≈ ⌂ ╩ ≤⇔≡ ∆╢⁹ 

 

12- 4- 2  

│⁸ ⁸ ⁸ ☿fi◘⁸ ☿fi◘⁸

≤⇔⁸ ⁸ ⁸ ⌐≈™≡│⁸ ⌐╟╢⁹ 

 

12- 4- 3  

│⁸ ⁸ ⁸ ⁸ ⁸ ה ♩כ◕⁸ ≤⇔⁸ ⁸

⁸ ⌐≈™≡│⁸ ⌐╟╢⁹ 

 

12- 4- 4  

│⁸ ⁸ ⁸ ◦☻♥ⱶ ≤⇔⁸ ⁸

⁸ ⌐≈™≡│⁸ ⌐╟╢⁹ 

 

12- 4- 5  

│⁸ ⁸ ≤⇔⁸ ⁸ ⁸ ⌐≈™≡

│⁸ ⌐╟╢⁹ 

 

12- 4- 6 ∕─  

∕─ ─ ⌐≈™≡│⁸ ⌐╟╢⁹ 

 

 

 5   

│⁸ ─ ה ⌐ ╦╠⌂™ ≢⁸ ─ ⌂

≤∆╢⁹ 

⁸ ⁸ ⌐≈™≡│⁸ ⌐╟╢⁹



13   

-  286 -  

 

 13   

 

 1     

13- 1- 1    

↓─ │⁸ ─℮∟⁸ ( ┘ )⌐ ∆

╢⁹ 

 

13- 1- 2  

│ ⌐ ↕╣√ ⌐ ⇔≡ ╩ ⇔⁸ ⁸ ⁸

╩ ⇔√ ≤⇔⁸ ⅜ ≢ ─ ⌂╙─≢⌂↑╣┌⌂╠⌂™⁹ 

 

 

 2   

13- 2- 1  

1.  

│⁸ ╩ ≢ꜟ☿♪כ꜡─ ─ꜟ☿♪כ꜡⁸⇔ ╩ ⇔≡

─♩ꜝ♇◒ ╩∕─ ⌐ ⇔√ ⌐ ⇔⁸ ┘ ╩ ℮

╩ ≤∆╢⁹ 

2.  

│⁸ ≤ ╟╡ ∆╢╙─≤∆╢⁹ 

3.  

─ │⁸ ⌐ ↕╣√ ⌐ ⇔ ⌐№√╢╙─≤

∆╢⁹ 

4.  

( F.S.=ⱨꜟ☻◔כꜟ)│ ⌐╟╢╙─≤⇔⁸ │ ─ 120 ╩

∆╢╙─≤∆╢⁹ 

5.  

│⁸ ⌐╟╢⁹ 

6.  

│⁸ ⌐╟╢⁹ 

7.  

│⁸ ⌐╟╢⁹ 

8. ┘  

┘ │⁸ ⌐╟╢⁹ 

9.  

│⁸ ⌐╟╢⁹ 
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13- 2- 2  

1.  

│⁸ ⁸ ⁸ꜟ☿♪כ꜡⁸ ┘ ╣ ╟╡ ∆╢╙─≤∆

╢⁹ 

2.  

(1) │ ⁸ ( JIS G 3101) ≢ ⇔⁸ ⌐ ⇔≡ ⌂ ╩ ∆╢╙

─≤∆╢⁹ 

(2) │ ∑Ⱳꜟ♩ ╘≤⇔⁸ ─⌂™╙─≤∆╢⁹⌂⅔⁸Ⱳꜟ♩⌐│╕╦╡

╘╩ ∆╙─≤∆╢⁹ 

(3) ⌐│ ⱴfiⱱכꜟ╩ ─≤⅔╡ ↑╢╙─≤∆╢⁹ 

3.  

│ ( JIS G 3101) ≤⇔⁸ ┘ │ ⁸ │Ⱳꜟ♩ ╘≤∆╢⁹⌂

⅔⁸Ⱳꜟ♩ ╘─ ⌐│⁸♫♇♩ ⌐╕╦╡ ╘╩ ∆╙─≤∆╢⁹ 

 ꜟ☿♪כ꜡.4

☺כ◕╖∏└⁸ (1) ⁸╡⌂╠⅛☻כ◔┘ ≤∆╢⁹╕√⁸

┘ │ ⌐╟╢⁹ 

Ⱪꜟ│⁸◗ⱶכ◔ (2) ◒꜡꜡ⱪ꜠fi◦כ◔☻כⱩꜟ │ ─╙─≤∆

╢⁹ 

5.  

(1) │⁸ ( )⅛╠⌂╡⁸ ⌐ ↑╠╣╢╙─≤∆╢⁹ 

(2) ─ │⁸ ≤∆╢⁹ 

(3) 2 ꜟ☿♪כ꜡─ ╩⁸ │ ⌐ ⇔≡⁸ ꜟ☿♪כ꜡ ╩

∆╢ ╩ ∆╢╙─≤∆╢⁹ 

(4) ─ │⁸ ⌐╟╢⁹ 

6. ╣  

(1) ╣ ╘─ │ ⌂ ≤∆╢⁹ 

(2) ♫♇♩ ⌐│⁸╕╦╡ ╘╩ ∆╙─≤∆╢⁹ 

 

13- 2- 3  

1.  

│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ┘ ╟╡ ∆╢

╙─≤∆╢⁹ 

2.  

─╠⅛ꜟ☿♪כ꜡ (1) ╩ ⌐ ⌐ ⅎ╢╙─≢⁸ ⌐⅔™≡⁸

─⌂™ ╩ ∆╢╙─≤∆╢⁹ 

(2) ┘☻Ɽfi │⁸ ⌐ ↑╢╙─≤∆╢⁹ 

3.  

│⁸♦☺♃ꜟ ≤∆╢⁹ 
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4.  

─ │⁸ ⌐╟╢⁹╕√⁸ ╠⅛♪כⱲכ◐⁸│ ∆

╢╙─≤∆╢⁹ 

5.  

│⁸ ⌐╟╢⁹ 

6.  

(1) │♦☺♃ꜟ ≤∆╢⁹ 

(2) ─ │⁸ ⌐╟╡ ⌂ ≤∆╢⁹ 

(3) ┘℮╢℮ ⌐╟╢ │⁸ ≤∆╢⁹ 

(4) ─ ╩ ↑⁸ │ 10 ≤∆╢⁹ 

7.  

─ │⁸ ⌐╟╢⁹ 

 

13- 2- 4  

│⁸ ⌐ ↕╣√╙─╩ ∆╢╙─≤⇔⁸ ꜞ☻♩ ┘

╩ ∆╢╙─≤∆╢⁹ 

 

 

 3   

13- 3- 1  

1.  

│⁸ ⌐ ⇔ ─ ─ ╩ ∆╢ ≢⁸ ⌐ ↕

╣√ ─ꜟ☿♪כ꜡─ ╩ ⇔≡ ⌐ ⇔√ ⌐ ⇔⁸

─ ╩ ∆╢ ⅜ ⇔√≤⅝│⁸ ⌐ ┘ ╩ ℮ ╩

≤∆╢⁹ 

2.  

│⁸ ⁸ ⁸ ⁸ ╟╡ ∆╢╙─≤∆╢⁹ 

3.  

─ │⁸ ⌐ ↕╣√ ⌐ ⇔ ⌐№√╢╙─≤

∆╢⁹ 

4.  

(F.S. =ⱨꜟ☻◔כꜟ)│ 20 ≤⇔⁸ │ ─ 150 ╩ ∆╢╙─≤∆

╢⁹ 

5.  

│⁸ ⌐╟╢⁹ 

6.  

│⁸ ⌐╟╢⁹ 

7.  

─ │⁸ ⌐╟╢⁹ 
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8.  

√╡─ │⁸ ⌐╟╢⁹ 

9.  

│⁸ ─ ≤∆╢⁹ 

 

13- 3- 2  

1.  

│⁸ ⁸ ꜟ☿♪כ꜡⁸ ╟╡ ∆╢╙─≤∆╢⁹ 

2.  

─ │⁸ ⌐ ↕╣╢ ≤⁸ ⌐ ↕╣╢ ─ 2

╩ ≤∆╢⁹ 

3.  

│⁸ ⁸ ( JIS G 3101) ╩ ∆╢╙─≤∆╢⁹ 

4.  

(1) ─√╦╖│≢⅝╢∞↑ ⌂ↄ⇔⁸ ─ ─™∏╣⌐⅔™≡╙

─ ⌂™ ≤∆╢⁹ 

(2) │⁸ ⁸ ┘ ─ ╣╩ ∆╢ ≤∆╢⁹ 

(3) ⌐ Ᵽꜝfi☻⅜ ⌐≢⅝╢ ╩ ∆╢╙─≤∆╢⁹ 

(4) │⁸Ⱳꜟ♩ ⅜ ┘ ↕⌂™╟℮◙◓ꜞ ╩ ↑╢╙─≤⇔⁸⅛≈

⌐ ↑ ⅜ ⌂╙─≤∆╢⁹ 

(5) │⁸ ╩ ↑╠╣╢ ≤∆╢⁹ 

(6) ≤ ≤─ │ ≤⇔⁸ ⌐╟╢╙─∆╢⁹ 

5.  

(1) │ ≤⇔⁸ ⌐╙ ⅎ ╢ ╩ ∆╢╙─≤∆╢⁹ 

(2) ─ │⁸ ꜟ☿♪כ꜡≡⇔≥ ⌂≥ ⌂ ⌐≤≥╘⁸ ⁸ ⁸

◖fi◒ꜞכ♩( ⸗ꜟ♃ꜟ)─ ⌐ ─⌂™ ≤∆╢⁹ 

 ꜟ☿♪כ꜡.6

☺כ◕╖∏└⁸ (1) ⁸╡⌂╠⅛☻כ◔┘ ≤∆╢⁹╕√⁸

┘ │⁸ ⌐╟╢⁹ 

Ⱪꜟ│⁸◗ⱶכ◔ (2) ◒꜡꜡ⱪ꜠fi◦כ◔☻כⱩꜟ │ ─╙─≤∆

╢⁹ 

 

13- 3- 3  

1.  

│⁸ (◖Ⱡ◒♃ )⅛╠⌂╡⁸ ≤⇔ ⌐ ∆╢╙─≤∆

╢⁹ 

2.  

─ │⁸ ≢ ה ╩ ⇔ ⅜ ⌐≢⅝╢ ≤∆╢⁹ 
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3.  

─ │⁸ ≤∆╢⁹ 

4.  

2 ꜟ☿♪כ꜡─ ╩⁸◖Ⱡ◒♃כ╩ ⇔≡ │ ⌐ ⇔≡⁸ ☿♪כ꜡

ꜟ ╩ ∆╢ ╩ ∆╢╙─≤∆╢⁹ 

 

13- 3- 4  

1.  

│⁸ ─ ╩ ⇔⁸ ╩ ⇔⁸ ─

│⁸ ┼─ ∆╢≤≤╙⌐⁸ ╩ ∆╢ ╩

∆╢╙─≤∆╢⁹ 

2.  

│⁸ ⁸ ⁸ ⁸ ⁸ ┘∕─ ⌐ ↕╣

√ ⅛╠ ∆╢╙─≤∆╢⁹ 

3.  

─╠⅛ꜟ☿♪כ꜡⁸│ ╩ ∆╢╙─≢⁸ ⌐⅔™≡⁸

─⌂™ ╩ ∆╢╙─≤∆╢⁹ 

4. ┘☻Ɽfi  

┘☻Ɽfi │⁸ ⌐ ↑╢╙─≤∆╢⁹ 

5.  

│⁸ ⌐ ⇔ ─ ─ ⁸ ─ ╩ ℮

╩ ∆╢╙─≤∆╢⁹ 

6.  

│⁸ ⌐ ⇔ ≢ ↕╣√꜠ⱬꜟ ─ ⁸

╩ ∆╢╙─≤∆╢⁹ 

7.  

─ │⁸ ≤∆╢⁹ 

8.  

│ꜚ♬♇♩ ⇔⁸ ⁸ ⅜ ⌂ ≤∆╢⁹ 

9.∕─  

─ │⁸ ⌐╟╢⁹ 

 

13- 3- 5  

1.  

│⁸ ⇔√ ⅜ ≢ ⇔√ ╩ ⇔√ ⁸

╩ ℮╙─≤∆╢⁹ 

2.  

│⁸ ⁸ ┘ ⌐╟╡ ∆╢╙─≤∆╢⁹ 
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3.  

(1) │⁸ ⌐╟╢╙─≤∆╢⁹ 

ה (2) ┘ │ ⌐╟╢⁹ 

4.  

─ │⁸ ≤∆╢⁹ 

5.  

│ ─ ╩ ⇔⁸ ─ ⅜ ↓╠⌂™ ─╙─≤⇔⁸ ⅜

⌐ ⅎ╢╟℮⁸ ╩ ↑╢╙─≤∆╢⁹ 

 

13- 3- 6  

│⁸ ⌐ ↕╣√╙─╩ ∆╢╙─≤⇔⁸ ꜞ☻♩ ┘

╩ ∆╢╙─≤∆╢⁹ 

 

 

 4     

─ │ ─ ⁸ ╩ ∆╢ │⁸ ≤ ⅜ ∂

⌂™╟℮⁸∆╡≈↑╢╙─≤∆╢⁹
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 14   

 

 1     

14- 1- 1    

↓─ │⁸ ─℮∟⁸ ( )⌐ ∆╢⁹ 

 

14- 1- 2    

│ ⌐ ↕╣√ ⌐ ⇔≡ ╩ ⇔⁸ ⁸ ⁸

╩ ⇔√ ≤⇔⁸ ⅜ ≢ ─ ⌂╙─≢⌂↑╣┌⌂╠⌂™⁹ 

 

 

 2   

14- 2- 1  

1.  

─ │⁸ ⌐╟╢⁹↓╣⌐╟╡ ™ │⁸ ─ ╩

⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⌂≥⅛╠ ↕╣⁸

⌐╟╢⁹ 

3.  

─ │⁸ ⌐ ↕╣√ ⌐ ⇔ ⌐№√╢╙─≤

∆╢⁹ 

 

14- 2- 2  

│  13  3 ⌐╟╢╒⅛⁸ ⌐╟╢╙─≤∆╢⁹ 

 

14- 2- 3  

│⁸ ⌐ ↕╣√╙─╩ ∆╢╙─≤⇔⁸ ꜞ☻♩ ┘

╩ ∆╢╙─≤∆╢⁹ 
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 15   

 

 1     

15- 1- 1    

↓─ │ ⌐ ∆╢⁹ 

 

15- 1- 2  

│⁸ ⌐ ↕╣√ ⌐ ⇔≡ ⌂ ╩ ∆╢≤≤╙⌐⁸

⌐ ╖⁸ ⅜ ≢⁸ ─ ⌐ ⇔≡ ⌂ ≢⌂↑╣┌⌂╠⌂

™⁹ 

1.  

─ ⌐№√∫≡│⁸ ⌐╟╢╒⅛⁸ ─ ⌐╟╢⁹↓╣⌐

╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1)   ( )  

(2) ─     ( )  

2.  

│⁸ ⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ─ ┘

⌐≈™≡│⁸ ⌐╟╢⁹⌂⅔⁸ │⁸ ╩ ⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

 

 

 2   

│⁸ ╩ ⇔⁸ ⅜ ≢№╢≤≤╙⌐ ⁸

─ ⌂╙─≢⌂↑╣┌⌂╠⌂™⁹ 

 

15- 2- 1 ◄꜠ⱬכ♃ 

1.  

(1)  ◄꜠ⱬכ꜡⁸│♃כⱪ ( ꜠☻ ╗)≢⁸⅛↔⁸ ⁸ ⁸

┘ ⌐╟╡ ∆╢⁹ 

(2)  ╩ ≤∆╢ │⁸ ╩ ↑╢╙─≤∆╢⁹ 

(3)  ⁸ ⁸ │⁸ ⌐╟╢⁹ 

(4)  ⌐≈™≡⁸ │ ⌐╟╢⁹ 

2.  

│⁸ ⁸Ⱪ꜠⁸◐כ ⁸ ∑╠⧵⁸(Ⱪכ◦) ⌐╟╡ ↕

╣√╙─≤∆╢⁹ 

(1)  

│⁸◄꜠ⱬכ♃ ≤⇔⁸ ⌂ ⌐╙ ⅎ╠╣╢╙─≤∆╢⁹ 
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(2) Ⱪ꜠כ◐ 

Ⱪ꜠⁸│◐כ ⅜ √╣√≤⅝ │ ⅜ ⇔√≤⅝⌐ ⌐

∆╢╙─≤∆╢⁹ │⁸⅛↔⌐ ─ 125 ╕≢─ ╩ ∑≡ ⇔≡™╢

≢╙⁸⅛↔╩ ⁸ ↕∑⁸∕─ ╩ ∆╢ ╩ ∆╢↓≤⁹ 

(3)   

⌐ ∆╢ │⁸ ⌐ ∆ ─ ⌐ ⇔≡◄꜠ⱬכ♃

╩ ∆╢ ⁸ ┘ ╩ ⇔⁸ ⌐ ╘╢╙─≤∆╢⁹ 

(4) (Ⱪכ◦)   

⁸│(Ⱪכ◦) ⌐ⱪכ꜡ ⇔√ ╩ ⌐ ⇔√╙─≢⁸

∕─ │ ─ⱪכ꜡ ─ 40 ≤⇔⁸ ⁸⅛↔ ╣⌐╟╡ ╟Ⱪכ◦⅜ⱪכ꜡

╡ ╣⌂™ ≤∆╢⁹╕√⁸ ◒ꜝ☻⌐ ╩♪▬●ⱪכ꜡⁸≡∂ ↑╢╙─≤∆

╢⁹ 

(5) ∕╠∑  

∕╠∑ │⁸ ⌐ⱪכ꜡ ⇔√ ╩ ⌐ ⇔√╙─≢⁸ ⁸⅛

↔ ╣⌐╟╡ ∑╠⧵⅜ⱪכ꜡ ╟╡ ╣⌂™ ≤∆╢⁹ 

 ⱪכ꜡ (6)

ⱪ│⁸JIS G 3525(꞉כ꜡ (ⱪכ꜡ꜘ▬ │ JIS G 3546( ⌐(ⱪכ꜡ ╘╢╙

─≤∆╢⁹ 

(7)  ┌⌡ 

─ⱪכ꜡ ⅝ ╘ ⌐│⁸ ┌⌡╩ ↑⁸ ─ⱪכ꜡ ⅜

⌐⌂╢ ≤∆╢⁹ 

(8) ⱪכ꜡  ─  

◄꜠ⱬ⁸│⌐♃כ ─ⱪכ꜡→ ╩ ∆╢ ╩ ↑╢╙─≤∆╢⁹ 

3.⅛↔ 

⅛↔│⁸⅛↔ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸⅛↔ ⌐╟╡ ∆

╢⁹⌂⅔⁸⅛↔ ⌐≈™≡│⁸◄꜠ⱬכ♃◦ꜗⱨ♩ ─ ⁸ ⌐╟╢ ⁸ ┘

⅛↔ ┼─ ─ ╩ ← ≤∆╢⁹ 

(1) ⅛↔  

⅛↔ │⁸ ⁸ ⁸ ┘ ⅛╠ ↕╣⁸ ⌂ ≤∆╢⁹ 

(2)  ⅛↔─  

│ ⌐ ⇔≡ ⌂ ╩ ∆╢╙─≤⇔⁸ ╩ ╢╙─≤∆╢⁹ 

(3)  ⅛↔  

ᵑ │⁸ ≤⇔ ⌐ ╩ ⇔√╙─≢⁸└∏╖╩ ⇔√╙─≤∆╢⁹ 

ᵒ ⌐ ╩ ↑╢ │⁸ ⌐╟╢⁹ 

ᵓ ⅛↔ ⌐│ ≤⇔≡⁸⅛↔ ⁸ ┘◖fi☿fi♩⁸

⇔Ⱳ♃fi☻▬♇♅ ┘ ☻▬♇♅╩ ↑╢╙─≤∆╢⁹ 

ᵔ ⅛↔ ⌐│⁸⅛↔ ⁸ ⁸ ⁸ ⅞ ⁸▬fi♃כⱱfi⁸

⁸⅛↔ ⁸ ה ┘ ╩ ⇔√ ⁸ ⱴ♇

♩╩ ⅎ╢╙─≤∆╢⁹ 
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ᵕ ⅛↔ Ⱳ♃fi│⁸ ⇔Ⱳ♃fi ≢ ≤∆╢⁹ 

ᵖ ⅛↔ │⁸ ⌐│ AC100V╩ ≤∆╢ ≤⇔⁸ ⌐│ ⌐╟

╡ ∆╢ ╩ ↑╢╙─≤∆╢⁹ 

ᵗ ⁸ ⁸ ⁸ ⁸ │⁸☻♥fi꜠☻ ╩Ⱬ▪ꜝ▬fi →≤∆╢⅜⁸

↓╣⌐╟╠⌂™ │ ⌐╟╢⁹ 

ᵘ ⌐ ⇔⌂™☻▬♇♅ │⁸⅛↔ ─☻▬♇♅Ⱳ♇◒☻⌐ ⇔⁸

◌Ᵽכ⌐╟╢ ≤∆╢⁹ 

ᵙ ∕─ ⁸ ◌ⱷꜝ ╩ ↑╢ │⁸ ⌐╟╢⁹ 

(4)  ⅛↔─  

⅛↔─ │⁸ ≢ ⌐ ∆╢↓≤⁹╕√⁸ ⌐│☿ⱨ♥▫◦

╩כꜙ ↑⁸ ⅜ ╕╢ ⌐☿ⱨ♥▫◦ꜙכ⌐ ⅜ ╣√≤⅝│ ∟⌐ ⇔≡

ↄ╙─≤∆╢⁹ 

4.  

│⁸ ⁸ ─ ⁸ ⁸ Ⱳ♃fi⁸ ⌐╟╡ ∆╢⁹ 

(1) │⁸ ⌐ ╩ ⇔√ ≤⇔⁸└∏╖╩ ⇔√╙─≤∆╢⁹ 

(2) ─ │⁸ ≢⅛↔─ ≤ ∆╢↓≤⁹ 

(3) ┘ ─ ⁸ ┘ ⌐│ ∆╢╙─≤⇔⁸ │ ⌐ ⅎ

╢╙─≤∆╢⁹ 

(4) Ⱳ♃fi│⁸ ⇔Ⱳ♃fi ≢ ≤⇔⁸◌Ᵽכⱪ꜠כ♩│☻♥fi꜠☻

⌐Ⱬ▪ꜝ▬fi → ╩ ⇔√╙─≤∆╢⅜⁸↓╣⌐╟╠⌂™ │ ⌐╟╢⁹ 

(5) ▬fi☺◔כ♃│ ≤⇔⁸⅛↔─ ┘ ╩ ∆╙─≢⁸ ─

™ ⌐ ↑╢╙─≤∆╢⁹▬fi☺◔כ♃│ ≤⇔◌Ᵽכⱪ꜠כ♩│☻♥

fi꜠☻ ⌐Ⱬ▪ꜝ▬fi → ╩ ⇔√╙─≤∆╢⅜⁸↓╣⌐╟╠⌂™ │

⌐╟╢⁹ 

5.  

⁸♪▬●ꜟכ꜠Ⱪꜝ◔♇♩⁸ꜟכ꜠⁸ꜟכ꜠⁸│ ⁸◌►fi♃

♩▬▼►כ ⌐╟╡ ∆╢⁹ 

(1) ♃כⱬ꜠◄⁸│ꜟכ꜠  ╩ꜟכ꜠ ⌐♩♇◔ꜝⱩꜟכ꜠⁸⇔ ↑╢╙─≤

∆╢⁹ 

(2) ─ꜟכ꜠  │⁸╒∙ ⅞≤⇔⁸ ≢ ∆╢↓≤⁹ 

(3) ♩כꜞ◒Ⱳꜟ♩≢◖fiכ◌Ⱪꜝ◔♇♩│⁸▪fiꜟכ꜠  ⌐ ⌐ ↑╢╙─

≤∆╢⁹ 

(4) כꜙ◦♪▬●◓fi▫♦▬ꜝ☻⁸│♪▬●ꜟכ꜠  ⁸⇔≥─╙╢╟⌐ꜝכ꜡♪▬●│

ꜟכ꜠ ┼─ ╩ ≢⅝╢╙─≤∆╢⁹⌂⅔⁸ ╩ ℮ │⁸

⌐╟╢⁹ 

(5)  │⁸ ─ ≢ ⌐ ≢⅝╢╙─≢⁸∕─ │

⌐╟╢⁹ 

(6)  ◌►fi♃⁸│♩▬▼►כ │ ≢ ⌐ ≢⅝╢ ≤⇔⁸ ─

│ ⇔Ⱳꜟ♩⌐╟╡ ⌐ ≡╢╙─≤∆╢⁹ 
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6.  

⌐≈™≡│⁸ ⌐╟╢⁹ 

7.  

◄꜠ⱬכ♃─ │⁸ ≤⇔ ─ ╩ ⅎ╢╙─≤∆╢⁹ 

(1) │⁸ ≤⇔⁸◄꜠ⱬכ♃─ ⌂ ⌐ ⌂ ⁸

⁸ ◖fi♦fi◘⁸☻Ɑכ☻ⱥ⁸♃כ◖fi☿fi♩ ╩ ∆╢↓≤⁹ 

(2)  ⌐│⁸ ┘ ╩ ∆╙─≤∆╢⁹ 

(3)  ─ │⁸ ⌐╟╢⁹ 

(4)  ⁸ ⁸ ⁸ ╩ ≢⅝╢ ╩ ↑╢ │⁸ ⌐

╟╢⁹ 

8. ┘  

◄꜠ⱬ⁸│⌐♃כ ─ ╩ ⅎ╢╙─≤∆╢⁹ 

(1)  ꜞⱵ♇♩☻▬♇♅ 

(2) ⱨ□▬♫ꜟꜞⱵ♇♩☻▬♇♅ 

(3) ☻▬♇♅ 

(4) ╘ ( ⅔╙╡ ⌐╙ ∆╢ │ ⌐╟╢⁹)  

(5)  

(6)  

(7)  

(8) ∕─ ⁸ ⁸ ╩ ↑╢ │⁸

⌐╟╢╙─≤∆╢⁹ 

9.  

◄꜠ⱬכ♃─ │⁸ ⌐╟╢⁹ 

10.  

(1) │⁸ ⅜ ╘≡ ↄ⁸ ⅎ∏ ╩ ∂⁸ ⅜ ∆╢↓≤⅜№╢─≢⁸

─ ⁸ ─ ⁸ ╩ ∆╙─≤∆╢⁹ 

(2)  ♪▪▬fi♃꜡♇◒☻▬♇♅⁸ꜞⱵ♇♩☻▬♇♅⁸ ⁸⅛↔ ─☻▬♇♅

─ │⁸Ɽ♇◐fi ╡≤∆╢⁹ 

11.  

⌐≈™≡⁸ ⌐ ∆ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ꜝfiⱪ⁸ ⱥꜙכ☼( ⇔≡™╢ )    ─ 10 ( 1 )  

(2) LEDꜝ fiⱪ       ↔≤⌐ 1  

כ꜠ꜞ (3)       ↔≤⌐ 1  

(4) ⱥꜙכ☼( ⇔≡™╢ )     ↔≤⌐ 1 ( )  

(5)        1  
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15- 2-  ♃כ꜠◌☻◄ 2

1.  

⁸│♃כ꜠◌☻◄ ⁸ ⁸ ⁸ ⁸ ┘ ⌐╟╡

∆╢⁹ 

2.  

(1) ♩ꜝ☻ 

♩ꜝ☻│⁸ │ ≤⇔⁸ ┘ ⌐ ∂≡ ╩

─ ⌐ ↑⁸ ⁸ ⁸ ┘ ─ ╩♩ꜝ☻ ≢ ⅎ╢ ≤

∆╢⁹ 

 ꜟכ꜠ (2)

⁸│ꜟכ꜠ ⁸ │▪ꜟⱵ♬►ⱶ ≤⇔⁸ ─ꜝכ꜡ ∆

╢ │ ╩ ⇔⌂™╟℮⌐ ╠⅛⌐ →√╙─≤∆╢⁹ 

3.  

│⁸ ⁸ ⁸ ╡ ⁸ fiכ▼♅ ┘ ♅▼-fi( ꜞfi

◒) ⌐╟╡ ∆╢⁹ 

(1)   

│⁸ ─ ≤∆╢⁹⌂⅔⁸ ─ │⁸750

≤∆╢⁹ │⁸JIS C 4034- 1( - 1 ┘ )⌐╟╢ ─

╩ ™⁸∕─ ╩ ⌐ ∆╢⁹ 

ᵑ  

ᵒ  

ᵓ  

(2)   

│⁸Ⱬꜞ◌ꜟ◑ꜘ ꜘ◑ⱶכ◊►│ ⌐╟╡⁸ ─ ╩ ∆╢

╙─≢⁸ │ ≤∆╢⁹⌂⅔⁸ ─ ⌐◑ꜘ╩ ⇔⁸ ≤

∆╢ │⁸ ⌐╟╢⁹ 

(3) ╡  

╡ │⁸ ─ ╩ ┘Ɫfi♪꜠כꜟ─ ⌐ ∆╢╙─≢⁸

☻ⱪ꜡◔♇♩ ┘ ☻ⱪ꜡◔♇♩ │ ☻ⱪ꜡◔♇♩╩ ⇔⌂™ ─

╩ ∆╢ ⅛╠⌂╡⁸ ☻ⱪ꜡◔♇♩ │ ⌐ ↕╣√╙─≤∆

╢⁹╕√⁸ ⌂ ⁸ ☻ⱪ꜡◔♇♩─ ╩☻ꜝ▬♪∆╢↓≤⌐╟╡⁸

─fiכ▼♅ │ ꜞfi◒─⅛╖ ™╩ ≢⅝╢╙─≤∆╢⁹ 

(4)  

│⁸ ─ ╩ ☻ⱪ꜡◔♇♩⌐ ∆╢╙─≢⁸JIS B 

1801( fiכ▼♅ꜝכ꜡ ┘Ⱪ◦ꜙ♅▼כfi)⌐ ╘╢╙─ │ ⌐╟╡ ∆╢

╙─≤∆╢⁹ 

)fiכ▼♅ (5) ꜞfi◒)  

)fiכ▼♅ ꜞfi◒)│⁸ ╩ ↔≤⌐ ∆╢╙─≢⁸ ≢

╩ ⇔√╙─≤∆╢⁹ 
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4.  

│⁸ כ◙▬ꜝ⁸ ┘ ⁸╡⌂╠⅛ꜝכ꜡ )fiכ▼♅ ꜞfi◒)⌐╟╡

↕╣⁸ ⌐ꜟכ꜠ ∫≡ ∆╢ ≤∆╢⁹ 

(1)  כ◙▬ꜝ┘ 

ᵑ ┘ꜝ▬◙⁸│כ▪ꜟⱵ♬►ⱶ │☻♥fi꜠☻ ≤⇔⁸ ⌐

⌂ ╩ ↑⁸ ⌐⅔™≡⁸ כ◙▬ꜝ─ ╩∆⅝≤╢ ≤∆╢⁹ 

ᵒ ─ ─ │ │⁸ ─ ╩ ∆╙─≤∆╢⁹ 

 ꜝכ꜡ (2)

─ꜝכ꜡ │⁸ ◗ⱶ │ⱳꜞ►꜠♃fi ≤∆╢⁹ 

5.  

⁸ ⁸♦♇◐Ⱳכ●♩כ◌☻⁸♪כ♪ ┘Ɫfi♪꜠⁸╡⌂╠⅛ꜟכ ─

⌐ ↑╢╙─≤∆╢⁹√∞⇔⁸ ⅜ ●ꜝ☻─ │ ╩ ↑⌂ↄ≡╟

™╙─≤∆╢⁹ 

(1)  

─ │⁸ ⌐╟╢⁹ 

(2)  

─ │ ⌐╟╢⁹ 

(3) ♦♇◐Ⱳכ♪ 

♦♇◐Ⱳ⁸│♪כ☻♥fi꜠☻ ╩Ⱬ▪ꜝ▬fi →⇔√╙─ │▪ꜟⱵ♬►ⱶ

╩▪ꜟⱴ▬♩ →⇔√╙─≤∆╢⅜⁸↓╣⌐╟╠⌂™ │⁸ ⌐╟╢⁹ 

 ♪כ●♩כ◌☻ (4)

☻꜠fi♥☻⁸│♪כ●♩כ◌☻ (Ⱬ▪ꜝ▬fi →)⁸ │⁸▪ꜟⱵ♬►ⱶ

≤⇔⁸ ╩ ⌐ ⇔√╙─≤∆╢⅜⁸↓╣⌐╟╠⌂™ │⁸

⌐╟╢⁹ 

(5) Ɫfi♪꜠כꜟ 

ᵑ Ɫfi♪꜠⁸│ꜟכ ⌂ ╩ ∆╢ ⌐╟╢ ⇔ↄ│ │⁸

╩ⱪכ♥ ≤⇔√╙─⌐⁸ ◗ⱶ╩ ≤⇔≡ →√╙─≤∆╢⁹ 

ᵒ Ɫfi♪꜠⁸│ꜟכ ⌐╟╡ ⌂ ╩ ≈╙─≤∆╢⁹√∞⇔⁸

≤⇔⌂™ │ ╩ ↑⌂ↄ≡╙╟™╙─≤∆╢⁹ 

6.  

│⁸ↄ⇔⁸ↄ⇔ ┘ ⅛╠⌂╡⁸ ─ ⌂ ⌐ ─⌂™ ≤∆╢⁹ 

(1) ↄ⇔ 

│▪ꜟⱵ♬►ⱶ ≤⇔⁸ↄ⇔⌐╟╡ ─ ╩∆⅝≤╢╙─≢⁸

ⱦ☻─ ⅜ ⌐ ⇔⌂™ ≤∆╢⁹ 

(2)  ┘ↄ⇔  

⌐ ↑╢ ≤ↄ⇔ ─ │⁸▪ꜟⱵ♬►ⱶ │☻♥fi꜠☻

≤⇔⁸ ─ │◄♇♅fi◓ →⁸ⱪ꜠☻ ⌐╟╡⁸∆═╡⌐ↄ™ ⌐

⇔√╙─≤∆╢⁹ 
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7. ☻▬♇♅ 

☻▬♇♅│⁸ ─☻▬♇♅ ╩ ⌐ 1 ∏≈ ↑╢╙─≤⇔⁸ ◐

│♅♇▬☻כ ⇔≡╙╟™╙─≤∆╢⁹╕√⁸ ─ ⌐ ─ ≢ ⌐

∆╢√╘─Ⱪ◙כ ─ ╩ ↑╢╙─≤∆╢⁹ 

(1) 1     ♅♇▬☻כ◐   

(2) 1     ♅♇▬☻כ◐   

(3) 1     ♅♇▬☻כ◐   

(4)  Ⱳ♃fi( ◌Ᵽכ )    1  

(5)        1  

8.  

│⁸ ─ ≤⇔⁸♩ꜝ☻ ⌐ ↑╢╙─≤∆╢⁹ 

9.  

⁸│⌐♃כ꜠◌☻◄ ─ ╩ ↑╢╙─≤∆╢⁹ 

)fiכ▼♅ (1) ꜞfi◒)  

)fiכ▼♅ ꜞfi◒)⅜⁸ ⌐ ┘√ │ ⇔√ ⁸ ╩ ↕

∑╢╙─≤∆╢⁹ 

fiכ▼♅ (2)  

fi⅜⁸כ▼♅ ⌐ ┘√ │ ⇔√ ⁸ ╩ ↕∑╢╙─≤∆

╢⁹ 

♪כ●♩כ◌☻ (3)  

≢⁸ ─≥♪כ●♩כ◌☻≥ ⌐ ⅜ ╕∫√ ⁸ ╩

↕∑╢╙─≤∆╢⁹ 

(4) Ⱪ꜠כ◐ 

⅜ √╣√ │ ⅜ ⇔√ ⁸ │

╩ ⇔⁸ ╩ ↕∑╢╙─≤∆╢⁹ 

10.  

⌐ ≠ↄ ┘ ─ ⌐╟╡ ─ ⅛╠ ⇔⌂

™╟℮⌐∆╢⁹ 

11.  

(1) ┘ │⁸ ╩ ↑⌂™╟℮ ↑⁸╘∫⅝ │ ─│⅜╣√

│⁸↕┘ ╘Ɑ▬fi♩⌐╟╢ ╩ ∆╙─≤∆╢⁹ 

(2) ─ │⁸ │ ⌂ ╩ ™≡ ℮╙─≤∆╢⁹ 

(3) ⁸ ┘ ⌐ ∆╢ ╩ ─ ⁸♄◒♩ ꜟⱩכ◔│

ꜝ♇◒≢ ∆╢ │⁸ ┘ ⅜ ⌂╢ ≢№∫≡╙⁸

─ ≤ ─ ─№╢ ╩ꜟⱩכ◔│ ⇔⁸ ≢⅝╢╟℮⌐∆

╢⁹ 

12.  

≤⇔≡⁸ ─╙─╩ ⅎ╢╙─≤∆╢⁹ 

2)כ◐ )      2  
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 16  ♄ⱶ  

 

 1     

16- 1- 1    

↓─ │⁸♄ⱶ ≤⇔≡ ∆╢ ⁸ ⁸ ⁸

⁸ ( ₈ ₉≤™℮⁹)⌐ ∆╢⁹ 

 

16- 1- 2  

│⁸ ⌐ ↕╣√ ⌐ ⇔≡ ⌂ ╩ ∆╢≤≤╙⌐⁸

⌐ ╖⁸ ⅜ ≢ ⌂ ≢⌂↑╣┌⌂╠⌂™⁹ 

1.  

─ ⌐№√∫≡│⁸ ⌐╟╢╒⅛⁸ ─ ⌐╟╢⁹↓╣⌐╟╡

™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1) ♄ⱶה ( )     ( )  

(2) ♄ⱶה ( )     ( )  

(3)   ( )  

(4) ─     ( )  

2.  

│⁸ ⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ─ ┘ ⌐≈™

≡│⁸ ⌐╟╢⁹⌂⅔⁸ │⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

 

 

 2   

│⁸ ╩ ⇔⁸ ⅜ ⁸ ≢№╢≤≤╙⌐ ⁸

⅜ ⌂╙─≢⌂↑╣┌⌂╠⌂™⁹ 

 

16- 2- 1 ◄꜠ⱬכ♃ 

1.  

(1) ◄꜠ⱬכ꜡⁸│♃כⱪ ( ꜠☻ ╗)≢⁸ ⁸⅛↔⁸ ⁸

┘ ⌐╟╡ ∆╢⁹ 

(2) ╩ ≤∆╢ │⁸ ╩ ↑╢╙─≤∆╢⁹ 

(3) ⁸ ⁸ │⁸ ⌐╟╢⁹ 

(4) ⌐≈™≡⁸ │ ⌐╟╢⁹ 

2.  

│⁸ ⁸Ⱪ꜠⁸◐כ ⁸ ∑╠⧵⁸(Ⱪכ◦) ⌐╟╡ ∆

╢⁹ 
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(1)  

│⁸◄꜠ⱬכ♃ ≤⇔⁸ ⌂ ⌐ ⅎ╠╣╢╙─≤∆╢⁹ 

(2) Ⱪ꜠כ◐ 

Ⱪ꜠⁸│◐כ ⅜ √╣√≤⅝ │ ⅜ ⇔√≤⅝⌐ ⌐

∆╢╙─≤∆╢⁹ │⁸⅛↔⌐ ─ 125 ╕≢─ ╩ ∑≡ ⇔≡™╢

≢╙⁸⅛↔╩ ⁸ ↕∑⁸∕─ ╩ ∆╢ ╩ ∆╢↓≤⁹ 

(3)  

⌐ ∆╢ │⁸ ⌐ ∆ ─ ⌐ ⇔≡◄꜠ⱬכ♃

╩ ∆╢ ⁸ ┘ ╩ ⇔⁸ ⌐ ╘╢╙─≤∆╢⁹ 

(Ⱪכ◦) (4)  

⁸│(Ⱪכ◦) ⌐ⱪכ꜡ ⇔√ ╩ ⌐ ⇔√╙─≢⁸

∕─ │ ─ⱪכ꜡ ─ 40 ≤⇔⁸ ⁸⅛↔ ╣⌐╟╡ ╟Ⱪכ◦⅜ⱪכ꜡

╡ ╣⌂™ ≤∆╢⁹╕√⁸ ◒ꜝ☻⌐ ╩♪▬●ⱪכ꜡⁸≡∂ ↑╢╙─≤∆

╢⁹ 

(5) ∕╠∑  

∕╠∑ │⁸ ⌐ⱪכ꜡ ⇔√ ╩ ⌐ ⇔√╙─≢⁸ ⁸⅛

↔ ╣⌐╟╡ ∑╠⧵⅜ⱪכ꜡ ╟╡ ╣⌂™ ≤∆╢⁹ 

 ⱪכ꜡ (6)

(ⱪכ꜡ꜘ▬꞉)ⱪ│⁸JIS G 3525כ꜡ │ JIS G 3546( ⌐(ⱪכ꜡ ╘╢╙

─≤∆╢⁹ 

(7)  ┌⌡ 

─ⱪכ꜡ ⅝ ╘ ⌐│⁸ ┌⌡╩ ↑⁸ ─ⱪכ꜡ ⅜

⌐⌂╢ ≤∆╢⁹ 

ⱪכ꜡ (8) ─  

◄꜠ⱬ⁸│⌐♃כ ─ⱪכ꜡→ ╩ ∆╢ ╩ ↑╢╙─≤∆╢⁹ 

3.⅛↔ 

⅛↔│⁸⅛↔ ⁸⅛↔ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸⅛↔ ⌐╟╡

↕╣⁸⅛↔ ⌐≈™≡│⁸◄꜠ⱬכ♃◦ꜗⱨ♩ ─ ⁸ ⌐╟╢ ⁸ ┘⅛↔

┼─ ─ ╩ ← ≤∆╢⁹ 

(1) ⅛↔  

⅛↔ │⁸ ⁸ ⁸ ┘ ⅛╠ ↕╣⁸ ⌂ ≤∆╢⁹ 

(2) ⅛↔  

│ ⌐ ⇔≡ ⌂ ╩ ∆╢╙─≤⇔⁸ ╩ ╢╙─≤∆╢⁹ 

(3) ⅛↔  

ᵑ │⁸ ≤⇔ ⌐ ╩ ⇔√╙─≢⁸└∏╖╩ ⇔√╙─≤∆╢⁹ 

ᵒ ⌐ ╩ ↑╢ │⁸ ⌐╟╢⁹ 

ᵓ ⅛↔ ⌐│ ≤⇔≡⁸⅛↔ ⁸ ┘◖fi☿fi♩⁸

⇔Ⱳ♃fi☻▬♇♅ ┘ ☻▬♇♅╩ ↑╢╙─≤∆╢⁹ 

 



16  ♄ⱶ  

-  302 -  

 

ᵔ ⅛↔ ⌐│⁸⅛↔ ⁸ ⁸ ⁸ ⅞ ⁸▬fi♃כⱱfi⁸

⁸⅛↔ ⁸ ה ┘ ╩ ⇔√ ⁸ ⱴ♇

♩╩ ⅎ╢╙─≤∆╢⁹ 

ᵕ ⅛↔ Ⱳ♃fi│⁸ ⇔Ⱳ♃fi ≢ ≤∆╢⁹ 

ᵖ ⅛↔ │⁸ ⌐│ AC100V╩ ≤∆╢ ≤⇔⁸ ⌐│ ⌐╟

╡ ∆╢ ╩ ↑╢╙─≤∆╢⁹ 

ᵗ ⁸ ⁸ ⁸ ⁸ │⁸☻♥fi꜠☻ ╩Ⱬ▪ꜝ▬fi →≤∆╢⅜⁸

↓╣⌐╟╠⌂™ │ ⌐╟╢⁹ 

ᵘ ⌐ ⇔⌂™☻▬♇♅ │⁸⅛↔ ─☻▬♇♅Ⱳ♇◒☻⌐ ⇔⁸

◌Ᵽכ⌐╟╢ ≤∆╢⁹ 

ᵙ ∕─ ⁸ ◌ⱷꜝ ╩ ↑╢ │⁸ ⌐╟╢⁹ 

(4) ⅛↔─  

⅛↔─ │⁸ ≢ ⁸⅛≈⁸ ⌐ ∆╢↓≤⁹╕√⁸ ⌐│☿ⱨ

╩כꜙ◦▫♥ ↑⁸ ⅜ ╕╢ ⌐☿ⱨ♥▫◦ꜙכ⌐ ⅜ ╣√≤⅝│ ∟⌐

⇔≡ ↄ╙─≤∆╢⁹ 

4.  

│⁸ ⁸ ─ ⁸ ⁸ Ⱳ♃fi⁸ ⌐╟╡ ∆╢⁹ 

(1) │⁸ ⌐ ╩ ⇔√ ≤⇔⁸└∏╖╩ ⇔√╙─≤∆╢⁹ 

(2) ─ │⁸ ≢⅛↔─ ≤ ∆╢↓≤⁹ 

(3) ┘ ─ ⁸ ┘ ⌐│ ∆╢╙─≤⇔⁸ │ ⌐ ⅎ

╢╙─≤∆╢⁹ 

(4) Ⱳ♃fi│⁸ ⇔Ⱳ♃fi ≢ ≤⇔⁸◌Ᵽכⱪ꜠כ♩│☻♥fi꜠☻

⌐Ⱬ▪ꜝ▬fi → ╩ ⇔√╙─≤∆╢⅜⁸↓╣⌐╟╠⌂™ │ ⌐╟╢⁹ 

(5) │ ≤⇔⁸⅛↔─ ┘ ╩ ∆╙─≢⁸

─ ╛∆™ ⌐ ↑╢╙─≤∆╢⁹ 

│ ≤⇔◌Ᵽכⱪ꜠כ♩│☻♥fi꜠☻ ⌐Ⱬ▪ꜝ▬fi → ╩

⇔√╙─≤∆╢⅜⁸↓╣⌐╟╠⌂™ │ ⌐╟╢⁹ 

5.  

⁸כꜙ◦♪▬●Ⱪꜝ◔♇♩⁸ꜟכ꜠⁸ꜟכ꜠⁸│ ⁸ ⅔╙╡ ⌐╟

╡ ∆╢⁹ 

♃כⱬ꜠◄⁸│ꜟכ꜠ (1) ╩ꜟכ꜠ ⌐♩♇◔ꜝⱩꜟכ꜠⁸⇔ ↑╢╙─≤

∆╢⁹ 

─ꜟכ꜠ (2) │⁸╒∙ ⅞≤⇔⁸ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

♩כꜞ◒Ⱳꜟ♩≢◖fiכ◌Ⱪꜝ◔♇♩│⁸▪fiꜟכ꜠ (3) ⌐ ⌐ ↑╢╙─

≤∆╢⁹ 

כꜙ◦♪▬●◓fi▫♦▬ꜝ☻⁸│♪▬●ꜟכ꜠ (4) ⁸⇔≥─╙╢╟⌐ꜝכ꜡♪▬●│

ꜟכ꜠ ┼─ ╩ ≢⅝╢╙─≤∆╢⁹⌂⅔⁸ ╩ ℮ │⁸

⌐╟╢⁹ 
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(5) │⁸ ─ ≢ ⌐ ≢⅝╢╙─≢⁸∕─ │

⌐╟╢╙─≤∆╢⁹ 

(6) ◌►fi♃⁸│♩▬▼►כ │ ≢ ╩ ⌐ ≢⅝╢ ≤⇔⁸

─ │ ⇔Ⱳꜟ♩ ⌐╟╡ ⌐ ≡╢╙─≤∆╢⁹ 

6.  

⌐≈™≡│⁸ ⌐╟╢⁹ 

7.  

◄꜠ⱬכ♃─ │⁸ ≤⇔ ─ ╩ ⅎ╢╙─≤∆╢⁹ 

(1) │⁸ ≤⇔⁸◄꜠ⱬכ♃─ ⌂ ⌐ ⌂ ⁸

⁸ ◖fi♦fi◘⁸☻Ɑכ☻ⱥ⁸♃כ◖fi☿fi♩ ╩ ∆╢╙─≤∆╢⁹ 

(2) ⌐│⁸ ┘ ╩ ∆╙─≤∆╢⁹ 

(3) ─ │⁸ ⌐╟╢⁹ 

(4)  ⁸ ⁸ ⁸ ╩ ≢⅝╢ ╩ ↑╢ │⁸ ⌐

╟╢⁹ 

8. ┘  

◄꜠ⱬ⁸│⌐♃כ ─ ╩ ⅎ╢╙─≤∆╢⁹ 

(1) ꜞⱵ♇♩☻▬♇♅ 

(2) ⱨ□▬♫ꜟꜞⱵ♇♩☻▬♇♅ 

(3) ☻▬♇♅ 

(4) ╘  

(5)  

(6)  

(7)  

(8) ∕─ ⁸ ⁸ ╩ ↑╢ │⁸

⌐╟╢╙─≤∆╢⁹ 

9.  

⌐≈™≡│⁸16- 7- 3⌐╟╢⁹ 

10.  

◄꜠ⱬכ♃─ │⁸ ⌐╟╢⁹ 

11.  

(1) │⁸ ⅜ ╘≡ ↄ⁸ ⅎ∏ ╩ ∂⁸ ⅜ ∆╢↓≤⅜№╢─≢⁸

─ ⁸ ─ ⁸ ╩ ∆╙─≤∆╢⁹ 

(2) ♪▪▬fi♃꜡♇◒☻▬♇♅⁸ꜞⱵ♇♩☻▬♇♅⁸ ⁸⅛↔ ─☻▬♇♅

─ │⁸Ɽ♇◐fi ╡≤∆╢⁹ 

 

16- 2- 2 ⸗ⱡ꜠כꜟ 

1.  

(1) ⸗ⱡ꜠ה◒♇ꜝ⁸│ꜟכⱧ♬○fi ⁸ꜟכ꜠⁸≢ ⁸ ┘

⌐╟╡ ↕╣⁸↓╣ ─ │ ⌐╟╢⁹ 
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(2) │⁸ ⌐╟╢⁹ 

(3) ⁸ ⁸ │⁸ ⌐╟╢⁹ 

 ꜟכ꜠.2

☻כ⁸ⱬ│ꜟכ꜠ (1) ⌐♩♇◔ꜝⱩꜟכ꜠┘ │Ⱳꜟ♩ ∆╢ ≤∆╢⁹ 

╩ꜘ◑◒♇ꜝ⁸│ꜟכ꜠ (2) ⇔√ ≢⁸ ─ ⌐ ⇔≡ ⌂ ╩ ∆╢╙

─≤∆╢⁹ 

(3)  ꜝ♇◒◑ꜘ│⁸ ⁸ ╩ ⇔⁸ ─ ⌂╙─≤∆╢⁹ 

♩כꜞ◒Ⱳꜟ♩≢◖fiכ◌Ⱪꜝ◔♇♩│⁸▪fiꜟכ꜠ (4) ⌐ ⌐ ↑╢╙─

≤∆╢⁹ 

3.  

(1) │⁸ ≤ ≤⌂∫≡ ∆╢ ≢⁸ ⁸ ┘ ╩

↑╢╙─≤∆╢⁹ 

(2) ⌐│⁸2 ─ ╩ ⅎ⁸ ╩ ∆╢ ╩ ∆╢╙─

≤∆╢⁹ 

(3)  ⁸ ─≤⌂ⱶכ▪ │⁸ ⌐ ╣√╙─≤∆╢⁹ 

(4)  │⁸ Ⱪ꜠כ◐ ─ ≤⇔⁸ ⌂ ⌐ ⅎ╠╣╢╙─≤∆

╢⁹ 

4.  

(1)  

│⁸ ⁸ ⌐╟╡ ⇔⁸ ⁸ ⌐ ⇔≡ ╩ ∆╢≤≤

╙⌐ ╩ ⇔√ ≤∆╢⁹ 

(2)  

ᵑ ⌐│⁸ ─ ─ ⌐ ∆╢ ╩ ∆╢╙─≤∆

╢⁹ 

ᵒ │⁸ ⌐ ⇔≡ ⌂ ╩ ∆╢≤≤╙⌐ ╡ ╩ ∆╙

─≤∆╢⁹ 

ᵓ ⌐│⁸ ⁸ ⁸ ⁸ ⱬꜟ♩⁸ ה ┘

╩ ⇔√ ⁸∕─ ≢ ⇔√╙─╩ ↑╢╙─≤∆╢⁹ 

ᵔ ⌐│⁸ ┘ ╩ ↑╢╙─≤∆╢⁹ 

ᵕ ⌐│⁸ ┘ ⌐ ╩ ∆╢↓≤─≢⅝╢ⱱכfi │Ⱪ◙כ╩ ↑

╢╙─≤∆╢⁹ 

ᵖ │⁸ ≢ │⁸ ⌐╟╢⁹ 

ᵗ ≤⇔≡ AC100V╩ ≤∆╢ ╩ ↑╢╙─≤∆╢⁹ 

5.  

(1)  

ᵑ │⁸ ≤ ⌐fiꜛ◦כ♥☻─ ∆╢╙─≤∆╢⁹ 

ᵒ ⌐│⁸ ⌐ ⌂⁸ ⁸ ☻▬♇♅ ╩ ↑╢╙─≤∆╢⁹ 
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(2)   

ᵑ ⌐│⁸ ⌐ ⌂ ─╒⅛⁸☻Ɑכ☻ⱥ⁸♃כ◖fi☿fi♩ ╩ ↑╢

╙─≤∆╢⁹ 

ᵒ │⁸ ▬fiⱣכ♃ ≤∆╢⁹ 

(3)  

╩ ↑╢ │ ⌐╟╢⁹ 

6. ┘  

(1) ┘  

╩ ↕∑╢ ┘ ⌐│⁸ꜞⱵ♇♩☻▬♇♅ │☿

fi◘╩ ↑⁸ ⅜ ⌐ ≢ ∆╢╙─≤∆╢⁹ 

(2) ┘  

ꜟכ꜠ ⌐│⁸ꜞⱵ♇♩☻▬♇♅⁸ⱨ□▬♫ꜟꜞⱵ♇♩☻▬♇♅ ┘⌐

─ ╩ ↑⁸ ╩ ⌐ ↕∑╢╙─≤∆╢⁹ 

(3)   

⅜ ∂√≤⅝│⁸ ─ ☻▬♇♅╩ ∆╢↓≤⌐╟╡⁸ ⌐

╩ ⇔ ╩ ↕∑╢╙─≤∆╢⁹ 

(4)   

│⁸ ≢ ╘╠╣√ ≢ ⅜ ⇔ ╩ ⇔⁸

╩ ⌐ ↕∑╢╙─≤∆╢⁹ 

(5)   

⁸ ─╒⅛⌐⁸ ⌐ ╩ ↕∑╢↓≤─≢⅝╢

╩ ↑╢╙─≤∆╢⁹ 

(6)   

⌐│⁸♃♇♅☿fi◘╩ ↑⁸ ⌐ ⇔√ ⌐│ ⌐

∆╢ ╩ ↑╢╙─≤∆╢⁹ 

(7)  ▬fi♃꜡♇◒ 

≤ ⇔ ─ ⌐│⁸ ▬fi♃꜡♇◒╩ ↑╢╙─≤⇔⁸∕─

│⁸ ⌐╟╢⁹ 

(8)  ♪▪☻▬♇♅ 

─ ⅜ ∂≡™⌂™ ⌐│⁸ ⅜≢⅝⌂™▬fi♃꜡♇◒╩ ↑╢╙─≤

∆╢⁹ 

(9)  ∕─ ⌂ │⁸ ⌐╟╢⁹ 

7.  

⌐≈™≡│⁸16- 7- 3⌐╟╢⁹ 

8.  

⸗ⱡ꜠כꜟ─ │⁸ ⌐╟╢⁹ 

9.  

│⁸ ⅜ ╘≡ ↄ⁸√ⅎ∏ ╩ ∂⁸ ⅜ ∆╢↓≤⅜№╢─≢⁸

─ ⁸ ─ ⁸ ╩ ∆╙─≤∆╢⁹ 
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16- 2- 3 ▬fi◒ꜝ▬fi 

1.  

(1) ▬fi◒ꜝ▬fi│⁸ ⁸ꜟכ꜠ ⁸ ┘ ⌐╟╡ ⇔⁸

↓╣ ─ │⁸ ⌐╟╢⁹ 

(2) │⁸ ⌐╟╢⁹ 

(3) ⁸ ⁸ │⁸ ⌐╟╢⁹ 

2.  ꜟכ꜠

☻כ⁸ⱬ│ꜟכ꜠ (1) ⌐♩♇◔ꜝⱩꜟכ꜠┘ │Ⱳꜟ♩ ∆╢ ≢⁸

∆╢ │⁸ ⌐╟╢⁹ 

♩כꜞ◒Ⱳꜟ♩≢◖fiכ◌Ⱪꜝ◔♇♩│⁸▪fiꜟכ꜠ (2) ⌐ ⌐ ↑╢╙─

≤∆╢⁹ 

3.  

(1) │⁸꞉▬ꜘ꜡כⱪ⌐≡ ≤ ⇔♪ꜝⱶ⁸ ⁸ ⁸ ⁸Ⱪ꜠

ⱶכ꜠⁸ⱨ◐כ ⌐╟╡ ∆╢⁹ 

(2) │⁸ ⌐ ↕╣√ ╩ ∆╢ ┘ ╩ ∆╢╙─≤∆╢⁹ 

(3) ♪ꜝⱶ│⁸ ≤∆╢⁹ 

(4) Ⱪ꜠⁸2│◐כ ≤∆╢⁹ 

(5) ⌐│⁸ ⌐ ⇔⁸ │ ╩ ∆╢↓≤⁹ 

4. ( )  

(1)  

│⁸ ⁸ ⌐╟╡ ⇔ ⁸ ⌐ ⇔≡ ⌂ ╩ ∆╢≤≤

╙⌐ ╩ ⇔√ ≤∆╢⁹ 

(2)  

ᵑ │⁸ ⌐ ⇔≡ ⌂ ╩ ∆╢≤≤╙⌐ ╡ ╩ ∆╙

─≤∆╢⁹ 

ᵒ ⌐│ ⁸ ⁸ ⁸ ⱬꜟ♩⁸ ה ┘

╩ ⇔√ ⁸∕─ ⌐ ⇔√╙─╩ ↑╢╙─≤∆╢⁹ 

ᵓ ⌐│⁸ ⁸ ╩ ↑⁸ ─ ╩ ╢╙─≤∆╢⁹ 

ᵔ ⌐│⁸ ┘ ⌐ ╩ ∆╢↓≤─≢⅝╢ⱱכfi │Ⱪ◙כ╩ ↑

╢╙─≤∆╢⁹ 

ᵕ ≤⇔≡ AC100V╩ ≤∆╢ ╩ ↑╢╙─≤∆╢⁹ 

5.  

(1)  

ᵑ │⁸ ≤ ⌐fiꜛ◦כ♥☻─ ∆╢╙─≤∆╢⁹ 

ᵒ ⌐│⁸ ⌐ ⌂ ⁸ ☻▬♇♅ ╩ ↑╢╙─≤∆╢⁹ 

(2)   

ᵑ ⌐│⁸ ⌐ ⌂ ─╒⅛⁸ ⁸☻Ɑכ☻ⱥ⁸♃כ◖fi☿fi♩ ╩

↑╢╙─≤∆╢⁹ 

ᵒ │ ▬fiⱣכ♃ ≤⇔⁸∕─ │ ⌐╟╢⁹ 
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(3)  

╩ ↑╢ │ ⌐╟╢⁹ 

6. ┘  

(1) ┘  

╩ ↕∑╢ ┘ ⌐│ꜞⱵ♇♩☻▬♇♅ │☿fi

◘╩ ↑⁸ ⅜ ⌐ ≢ ∆╢╙─≤∆╢⁹ 

(2)  ┘  

ꜟכ꜠ ⌐│⁸ꜞⱵ♇♩☻▬♇♅⁸ⱨ□▬♫ꜟꜞⱵ♇♩☻▬♇♅ ┘⌐

─ ╩ ↑⁸ ╩ ⌐ ↕∑╢╙─≤∆╢⁹ 

(3)  

⅜ ∂√≤⅝│ ⌐ ☻▬♇♅╩ ↑⁸ ⌐ ⅜ ↕

╣ ∆╢╙─≤∆╢⁹ 

(4)  

꞉▬ꜘ꜡כⱪ ─ ⌐│⁸ ⌐ ╩ ↕∑╢↓≤─≢⅝╢

╩ ↑╢╙─≤∆╢⁹ 

(5)   

⌐│⁸♃♇♅☿fi◘╩ ↑⁸ ⌐ ⇔√ ⌐ ⌐

∆╢ ╩ ↑╢╙─≤∆╢⁹ 

(6) ▬fi♃꜡♇◒ 

≤ ⇔ ─ ⌐│⁸ ▬fi♃꜡♇◒╩ ↑╢╙─≤⇔⁸∕─

│ ⌐╟╢⁹ 

(7) ♪▪☻▬♇♅ 

─ ⅜ ∂≡™⌂™ ⌐│⁸ ⅜≢⅝⌂™▬fi♃꜡♇◒╩ ↑╢╙─≤

∆╢⁹ 

(8)  ∕─ ⌂ │ ⌐╟╢⁹ 

7.  

⌐≈™≡│⁸16- 7- 3⌐╟╢⁹ 

8.  

▬fi◒ꜝ▬fi⌐ ∆╢ │⁸ ⌐╟╢⁹ 

9.  

(1) │⁸ ⅜ ╘≡ ↄ⁸√ⅎ∏ ╩ ∂⁸ ⅜ ∆╢↓≤⅜№╢─≢⁸

⌐│⁸ ─ ⁸ ─ ⁸ ╩ ∆╙─≤∆╢⁹ 

(2) ♪▪▬fi♃꜡♇◒☻▬♇♅⁸ꜞ Ⱶ♇♩☻▬♇♅⁸ ─☻▬♇♅ ─ ⌐│⁸

⁸ ╩ ∆╙─≤∆╢⁹ 
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 3   

16- 3- 1  

│⁸▬fi◒ꜝ▬fi ─ ┘ ─

≢№╢⁹ 

1.▬fi◒ꜝ▬fi  

▬fi◒ꜝ▬fi │꞉▬ꜘ꜡כⱪ ≢⁸ ⁸ ⁸ꜟכ꜠ ⁸ כ꜠◒

fi⁸ ⌐╟╡ ∆╢⁹ 

2.  

│⁸ ꜟכ꜠♪▬●⁸ ⌐╟╡ ∆╢⁹ 

 

16- 3- 2 ▬fi◒ꜝ▬fi  

1.  

(1) │⁸꞉▬ꜘ꜡כⱪ⌐≡ ≤ ⇔♪ꜝⱶ⁸ ⁸ ⁸ ⁸Ⱪ꜠

ⱶכ꜠⁸ⱨ◐כ ⌐╟╡ ∆╢⁹ 

(2) │⁸ ⌐ ↕╣√ ╩ ∆╢ ┘ ╩ ∆╢╙─≤∆╢⁹ 

(3) ♪ꜝⱶ│⁸ ≤∆╢⁹ 

(4) Ⱪ꜠⁸2│◐כ ≤∆╢⁹ 

(5) ⌐│⁸ →⁸ →╩ ∆╢√╘⁸ꜞⱵ♇♩☻▬♇♅╩ ↑╢╙

─≤∆╢⁹ 

(6) ⌐│⁸ ( ⱨ♇◒)╩ ↑╢╙─≤∆╢⁹ 

(7) ⌐│⁸ ⌐ ⇔⁸ │ ╩ ∆╢↓≤⁹ 

2.  

(1) │⁸ ⌐ ∆ ╩ ≢⅝╢ ≢⁸ ⁸ⱨ꜠כⱶ ⌐╟∫≡

↕╣⁸₈♄ⱶה ( )₉⌐ ∆ ≤ ╩ ∆╢ ≤∆╢⁹ 

(2) │⁸ ⌐ ∆ ⌐ ⇔≡₈♄ⱶה ( )₉⌐ ∆

╩ ⇔⁸ ⌐⅔™≡╙ ⌐ ≢⅝╢╟℮⌐ ⇔⁸ ┘ ╩

↑╢╙─≤⇔⁸ │ ⌂ ≤∆╢⁹ 

(3) │⁸꞉▬ꜘ꜡כⱪ─ ⌐ ⇔≡ ⌐ ⅜ ∆╢≤

≤╙⌐⁸ ─♩ꜝⱩꜟ⌐╟╢ ─ ⌐╙ ≢ ≢⅝╢ ╩ ↑

╢╙─≤∆╢⁹ 

(4) ⱨ꜠כⱶ│⁸ ┘ ╩ ≤⇔√ ≤∆╢⁹ 

(5) │⁸ ─ ⌐ ╦∑≡⁸ ⌐ ╩ ≢⅝╢╙─≤∆╢⁹⌂⅔⁸

≤ ∆╢⅔∕╣─№╢ ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

(6) ⌐│⁸ ╩ ↑╢╙─≤⇔⁸ ⌐ ╡ ╩ ∆╙─≤∆

╢⁹ 

3.  ꜟכ꜠

⁸│ꜟכ꜠ (1) │ ≤⇔⁸℮⌡╡( ⁸ )⁸ ⌐

⇔≡▪fi◌כⱲꜟ♩≢◖fi◒ꜞכ♩ ⌐ ⌐ ↑╢╙─≤∆╢⁹ 

─ꜟכ꜠ (2) │⁸ ╩№≡⁸Ⱳꜟ♩≢ ⌐ ∆╢╙─≤∆╢⁹ 
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─ꜟכ꜠ (3) ⌐│⁸ ╘╩ ↑╢╙─≤∆╢⁹ 

4.꞉▬ꜘ꜡כⱪ 

꞉▬ꜘ꜡כⱪ│⁸ ⌐ ↕╣√ ⌐ ⇔≡⁸ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

ⱪכ꜡.5  ꜝכ꜡

(1) ⌐│⁸ ─ ⌐ ⇔≡⁸꞉▬ꜘ꜡כⱪ⅜ ⁸ ◖fi◒ꜞכ♩⌐

ⱪכ꜡℮╟™⌂⇔ ╩ꜝכ꜡ ↑╢╙─≤∆╢⁹ 

ꜝכ꜡ (2) ┘ │⁸ ╩ ∆╢╙─≤⇔⁸ │ ⌐╟╢⁹ 

(3) ⅜ ⇔√ ≢ ⅜ ∆╢♄ⱶ ⌐ ⱪכ꜡╢∆ ⁸│ꜝכ꜡↑

─ ╩ ⇔√ ≤∆╢⁹ 

6.  

│⁸ │ ╩ ≢⅝╢ ╩ ⇔⁸ ≤─ ⌐│ ╩

↑⁸ ╩ ↕∑╢╙─≤∆╢⁹ 

7.  fiכ꜠◒

fi│⁸כ꜠◒ (1) ≢ ⌂ ⅜≢⅝╢≤≤╙⌐⁸ ⌐ ╣ ⅜ ⌂

≤∆╢⁹ 

─fiכ꜠◒ (2) ⌐≈™≡│⁸ ⌐╟╢⁹ 

8.  

(1) │⁸ ⌐ ∆ ⌐ ⇔≡ ⌂ ╩ ∆╢╙─≤⇔⁸╕√⁸

⌐⅔™≡╙⁸ ─⌂™ ╩ ∆╢╙─≤∆╢⁹ 

(2) │⁸ ─ ⌐ ⇔≡ ∆╢╙─≤∆╢⁹ 

(3) ⌐│⁸ ╩ ∆╢√╘⌐ ♩כꜞ◒⌂ │⁸ⱦ♇♩ ┘ ╩ ∆

╢√╘─ ┘⌐ ╩ ↑╢╙─≤∆╢⁹ 

(4) │⁸ ⌐╟╢ ⌂ ⌐ ⇔≡ ⌐ ╡ ⇔≢⅝╢ ≤∆╢⁹ 

(5) ─ │⁸ ╠⌂™╟℮⌐☻ꜞ♇ⱪ ╘╩ ∆╙─≤∆╢⁹ 

9. ┘  

┘ ⌐≈™≡│⁸ ⌐╟╢⁹ 

 

16- 3- 3  

1.  

(1) │⁸ ⁸ ┘ ╩ ⇔√ ⌐ꜟכ꜠♪▬●≢ ∫≡

≢⅝╢ ≤∆╢⁹ 

─≥ꜟכ꜠♪▬●≥ (2) │⁸ ⌂ ≤∆╢⁹ 

(3) │⁸ ⌐│ ≢⅝╢ ≤∆╢⁹ 

 ꜟכ꜠♪▬●.2

─ꜟכ꜠♪▬● (1) │ ⌐╟╢⁹ 

─ꜟכ꜠♪▬● (2) │⁸ ⌐╟╢⁹ 

 

16- 3- 4  

─ │⁸ ⌐╟╢⁹ 
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16- 3- 5  

│⁸ ⌐╟╢⁹ 

 

16- 3- 6  

⌐│⁸ ⌐╟╢ ╩ ∆╢√╘⁸ ⌂▬fi♃꜡♇◒╩ ↑╢╙─

≤∆╢⁹ 

 

 

 4   

16- 4- 1  

1.ⱳfiⱪ  

ⱳfiⱪ │⁸ⱳfiⱪ⁸ ⁸ ⁸ ≢ ↕╣⁸ ⁸ ⅜

⌂ↄ ⌐ ≢⅝╢≤≤╙⌐⁸ ⌐ ↕╣√ ⌐ ⇔≡⁸◐ꜗⱦ♥כ◦ꜛfi╩

↕∑⌂™↓≤⁹ 

2.ⱳfiⱪ ─  

ⱳfiⱪ │⁸∕─ ⌐ ⇔⁸ ─ ⌐ ⅎ ╢╙─≢⁸ ─ ⅜⌂

™╙─≤∆╢⁹╕√⁸ ⅜ ⌂╙─≤∆╢⁹ 

3.  

│ ⅜ ⌂ↄ⁸ ┘ ⌐ ╣≡™╢↓≤⁹ 

4.  

ⱳfiⱪ ⌐│⁸ ⌐ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

5.ⱳfiⱪ  

ⱳfiⱪ │⁸1 √╡ 2 ≤∆╢⁹ 

6. ─  

─ │⁸ ⌐╟╢⁹ 

 

16- 4- 2 ⱳfiⱪ  

ⱳfiⱪ │ ╣↓ⱳfiⱪ≤⇔⁸♃כ⸗ ─ │ ⌐╟╢⁹ 

1. ⱳfiⱪ♃כ⸗  

(1) │⁸ │ ≤⇔⁸ⱳfiⱪ≤ ╖≤∆╢⁹ 

(2) ⱳfiⱪ 1 ⌐ ⇔≡⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

ᵑ ⱨꜝfi☺     1  

ᵒ ┘◖♇◒    1  

ᵓ ⱳfiⱪ     1  

2.ⱳfiⱪ  

ⱳfiⱪ │⁸ ⌐╟╢⁹ 
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16- 4- 3  

1.  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

2.  

│ ─ ⁸ ╣⌂≥⌐ ∆╢╙─≢⁸ ⅛╠─ ⌐ ⅎ ╢ ≤

⇔⁸∕─ │ ⌐╟╢⁹ 

3.  

™ ─ │⁸ ⌂ ⌐ ╩ ↑╢╙─≤∆╢⁹╕√⁸ ⌐ ∂≡⁸

Ɫfiⱴ♃כ◊► ╩ ∆╢↓≤⁹ 

4.  

│⁸ ⁸ ⅜ ⌂ ≤∆╢⁹ 

 

16- 4- 4  

─ⱳfiⱪ♃כ⸗ ⌐│⁸ⱳfiⱪ ─√╘⌐ⱳfiⱪ ╩ ↑╢╙─≤∆

╢⁹ 

 

16- 4- 5  

⌐│ │ⱨ꜡כ♩ ─ ╩ ↑╢╙─≤∆╢⁹ 

 

16- 4- 6    

ⱳfiⱪ─ ⁸ ⁸ ┘ ─ ─ ⌐│⁸ ⌐ ∆╢≤≤╙

⌐⁸ ⌐ ┘ ≢⅝╢ ╩ ↑╢╙─≤∆╢⁹ 

 

16- 4- 7    

─ │⁸ ⌐╟╢⁹ 

 

16- 4- 8  

│⁸ ⌐╟╢ ⁸ ┘ ≤∆╢⁹⌂⅔⁸

≢ ⱳfiⱪ⅜ ─ │⁸ ⱳfiⱪ⅜ ∆╢↓≤⁹ 

 

 

 5   

16- 5- 1  

│ ⁸ ╠⅛♩כ◕ ↕╣╢╙─≤∆╢⁹ 

 

 

 

 



16  ♄ⱶ  

-  312 -  

 

16- 5- 2    

1.  ⱪכ꜡

ⱪ│⁸ⱳꜞ◄♅꜠fiכ꜡ (1) ╘∫⅝꞉▬ꜘ꜡כⱪ │ ⱪ≤⇔⁸כ꜡

⌐╦√╢ ⁸ ⌐╟╢ ⅜╡⌐ ⇔⁸ ┘─ ⌂™╙─╩ ⇔⁸ ⌐│

⁸ ⌐╟╢ ─√╘─ ╩ ⇔√╙─≤∆╢⁹ 

─ⱪכ꜡ (2) │⁸ ⌐╟╢⁹ 

(3) │⁸ ⅜ ≢№╢╟℮ ∆╢≤≤╙⌐⁸ │ ⌐ ╣√╙─

≤∆╢⁹ 

─ⱪכ꜡ (4) ↕│⁸ ⌐ ∆ ⌐ ≢⅝╢ ↕─╙─≤∆╢⁹ 

2.ⱨ꜡כ♩ 

(1) ⱨ꜡⁸│♩כ ⌐ ∆ ╩ ∆╢ ⁸ ≤∆╢⁹ 

(2) │ⱳꜞ◄♅꜠fi ≢⁸ ⁸ ⁸ ⌐ ╣√╙─╩ ⇔⁸ ⌐

╩ꜟכ꜡♅☻ ⇔√╙─≤∆╢⁹ 

(3) ⱨ꜡כ♩─ │ ─♩כ꜡ⱪ─√╢╖⁸ⱨכ꜡ ╩ ⇔ ⌂╙─≤∆╢⁹ 

3.Ⱡ♇♩ 

(1) Ⱡ♇♩│ ≤⇔⁸ ≤ ⅛╠ ↕╣√╙─≢⁸ ⅝ ⁸ ⁸

ⱪכ꜡ │ ⌐╟╢⁹ 

(2) │ⱨ꜡כ♩ ⌐ ∆╢╙─≢⁸ ≡⌐ⱪכ꜡│ ╡╩∆╢╙─≤∆╢⁹ 

(3) │ ⌐ ╡╩ ™⁸ ≤ ≢ⱪכ꜡─ ⌐ ∆╢

╙─≤∆╢⁹ 

4.  ⱪכ꜡

─ ⱪ│⁸כ꜡ ≤⇔⁸ ─ ╡ ╩ ⇔⁸ │

╩ ⇔⁸⌡∂╡ ╡─⌂™╟℮⌐∆╢╙─≤∆╢⁹ 

5.Ᵽꜝfi☻►▼▬♩ 

Ᵽꜝfi☻►▼▬♩│⁸ ⌐ ╣⁸ ⇔─ ⌂╙─≤∆╢⁹ 

6.▪fi◌ 

⌐ ∆╢▪fi◌│⁸ ─ ⌐ ⇔≡ ╩ ∆╢╙─≤⇔ ⌐╟╢ ⁸

─⅔∕╣─⌂™╙─≤∆╢⁹ 

 

16- 5-  ♩כ◕ 3

♩כ◕.1  

♩כ◕ │⁸ ─ ⌐ ⅎ╢╙─≤⇔⁸⅛≈⁸ ⌐ ╣√╙─≤∆╢⁹╕√⁸

⌐ ∆ ─ ┘ ⌐ ⇔ ─№╢ ≤∆╢⁹ 

 ♩כ◕.2

│♩כ◕ ≢ ⌐ ∂≡ ⌐ ꜟכ꜡♅☻ ╩ ⇔ ⌐ ⇔ ≤ ╩

≢♩♇Ⱡ╩♩כ◕⁸√╕⁹╢∆≥─╙╢∆ ∆╢ │⁸ ≤ ≤∆╢⁹ 

3.  

─ ┘ ⌐≈™≡│ ⌐╟╢⁹ 
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4.  

(1) │⁸ ╩ ≤⇔⁸ ⌐│ ╩ ↑⁸ │⁸↑™ │◄◐☻

Ɽfi♪ⱷ♃ꜟ ─ ╡ ╩ ∆╙─≤∆╢⁹╕√⁸ ⅜ ⌂☻Ɑכ☻╩

∆╢╙─≤∆╢⁹ 

(2) ≤ ∆╢⅔∕╣─№╢ ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹⌂⅔⁸

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

 

 6   

16- 6- 1  

│⁸ ה ( ⁸ ⁸ )≤ ≤∆╢⁹ 

1. ה  

ה │⁸ ⁸ ⁸ ⁸ ┘ ⌐╟╡

∆╢⁹ 

2.  

│⁸ ⱳfiⱪ⁸ ⁸ ⁸ ┘ ⌐╟╡ ∆╢⁹ 

 

16- 6- ה 2  

1.  

(1) ⌐≈™≡│⁸ ⌐╟╢⁹ 

(2) ꞉▬ꜘ꜡כⱪ│⁸ ⌐ ∆ ⌐ ⇔≡ ─ ╩ ∆╢╙─≤∆╢⁹⌂

⅔⁸꞉▬ꜘ꜡כⱪ│⁸ ⅜ ─ ⌐ ≢⅝╢╟℮⁸ ↕╩ ≢⅝╢╙

─≤∆╢⁹ 

fi│⁸כ▼♅ (3) ⌐ ∆ ⌐ ⇔≡ ─ ╩ ∆╢╙─≤∆╢⁹⌂

⅔⁸ fi│⁸כ▼♅ ⅜ ─ ⌐ ≢⅝╢╟℮⁸ ↕╩ ≢⅝╢╙

─≤∆╢⁹ 

2.  

(1) ─ ⁸ ⁸ ┘ ⌐≈™≡│⁸ ⌐╟

╢⁹ 

(2) ⌐≈™≡│⁸ ≤∆╢⁹ 

(3) ⌐│⁸ ╩ ↑╢╙─≤∆╢⁹ 

(4) ─ ╩ ⇔⁸ ⌐ ╩ ∆╢╙─≤∆╢⁹ 

(5) ⌐≈™≡│⁸ ⌐╟╢⁹ 

3.  

─ ⌐≈™≡│⁸ ⌐╟╢⁹ 

4.  

(1) ─ ─ ┘ │⁸ ⌐╟╢⁹ 

(2) ─ │⁸ ⱱכ☻ ╩ ™≡ ╩ ™⁸ ⌂ ╩ ∆╙

─≤⇔⁸ │ ⌐╟╢⁹ 
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(3) ⌐≈™≡│⁸ ⌐╟╢⁹ 

(4) ─ │⁸ ╩ ⇔ ∆╢╙─≤∆╢⁹ 

5.  

│⁸ ⌐╟╢⁹ 

6.  

⌐│⁸ ⌐╟╢ ╩ ∆╢√╘⁸ ⌂▬fi♃꜡♇◒╩ ↑╢╙─

≤∆╢⁹ 

7.  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

8.  

ה ⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

16- 6- 3  

1. ⱳfiⱪ 

(1) ⱳfiⱪ─ ┘ ⌐≈™≡│⁸ ⌐╟╢⁹ 

(2) ⱳfiⱪ │⁸ ⌐ ⅎ╢ ⌂ ≤⇔⁸ ─ ⁸ ⅜ ⌂™╙─

≤∆╢⁹ 

(3) ⱳfiⱪ ─ │⁸ ─╙─≤∆╢⁹ 

2.  

│⁸ ─ ⅜ ⌂ ≤⇔⁸ ⌐ ∆ ⌐ ⇔≡ ⌂

╩ ∆╢╙─≤⇔⁸╕√⁸ ⌐⅔™≡╙⁸ ─⌂™ ╩ ∆╢↓

≤⁹ 

3.  

(1) ꞉▬ꜘ꜡כⱪ│⁸ ⌐ ∆ ⌐ ⇔≡ ─ ╩ ∆╢╙─≤∆╢⁹ 

(2) ꞉▬ꜘ꜡כⱪ│⁸ ⅜ ─ ⌐ ≢⅝╢╟℮⁸ ↕╩ ≢⅝╢

╙─≤∆╢⁹ 

fi│⁸כ▼♅ (3) ⌐ ∆ ⌐ ⇔≡ ─ ╩ ∆╢╙─≤∆╢⁹⌂

⅔⁸ fi│⁸כ▼♅ ⅜ ─ ⌐ ≢⅝╢╟℮⁸ ↕╩ ≢⅝╢╙

─≤∆╢⁹ 

4. ה  

ה (1) │⁸ ┘ ⌐ ∆╢ ⌂ ╩ ∆╢

╙─≤∆╢⁹ 

ה (2) │⁸ ה ┘ ─ ≢ ⇔⌂™ ─╙─

≤∆╢⁹ 

ה (3) │⁸ ⌐ ∆ ⌐ ⇔≡ ⌂ ╩ ∆

╢╙─≤∆╢⁹ 

5.  

│⁸ ⌐╟╢⁹ 
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6.  

⌐│⁸ ⌐╟╢ ╩ ∆╢√╘⁸ ⌂▬fi♃꜡♇◒╩ ↑╢╙─

≤∆╢⁹ 

7.  

┘ ⅛╠ ⱳfiⱪ⌐ ∆╢ │⁸ ⌐╟╢⁹ 

8.  

⌐ ∆╢ │⁸ ⌐╟╢⁹ 

 

 

 7   

16- 7- 1    

↓─ │⁸ ⁸ ┘ ⌐ ∆╢⁹ ─ ⌐ ⇔

≡│⁸ ⌐╟╢╒⅛⁸ ⌐╟╢⁹ 

 

16- 7- 2  

 2  2 ⌐╟╢⁹ 

 

16- 7- 3  

⌐≈™≡⁸ ⌐ ∆ ╩ ∆╢╙─≤∆╢⁹ 

(1) ꜝfiⱪ⁸ ⱥꜙכ☼( ⇔≡™╢ )   ─ 10%( 1 )  

(2) LEDꜝ fiⱪ      ↔≤⌐ 1  

כ꜠ꜞ (3)      ↔≤⌐ 1  

(4) ⱥꜙכ☼( ⇔≡™╢ )    ↔≤⌐ 1 ( )  

(5)       1  
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 17   

 

 1     

17- 1- 1    

↓─ │⁸ ⅜ ∆╢ ┘ ─

⌐ ∆╢⁹ 

 

17- 1- 2  

1.  

│⁸ ⌐ ↕╣√ ⌐ ⇔≡ ╩ ⇔⁸ ⁸

⁸ ╩ ⇔√ ≤⇔⁸ ⅜ ≢ ─ ⌂╙─≢⌂↑╣┌⌂╠⌂

™⁹ 

2.  

─ ⌐№√∫≡│⁸ ⌐╟╢╒⅛⁸ ─ ⌐╟╢⁹

↓╣⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

(1) ♄ⱶה ( )     ( )  

(2) ⱳfiⱪ ( )    ( )  

(3) ⱳfiⱪ ( )    ( )  

(4) ( )     ( )  

 

 

 2   

1. ─  

⌐ ∆╢ │⁸ ⁸ ⅜ ↄ 24 ⌐ ⅎ

╠╣╢╙─╩ ∆╢⁹ 

2. ─┼♃כ♦  

│⁸ ⅛╠─ ♃כ♦ ⌐ ⇔ ⌂ ╩ ∆╢╙─≤∆

╢⁹ 

3.  

⅛╠─ │ 2 ≤∆╢⅜⁸ ⌐ ╡ 1 ≤∆╢⁹ 

╕√⁸ │⁸ ה ↔≤⌐ ╩ ↑╢╙─≤⇔⁸

│⁸ ≤ ≤∆╢⁹ 

☺כ◘.4 ┼─  

☺כ◘ ⅜ ∆╢ ⅜№╢ ☺כ◘⁸│ ┘ ╩ ℮↓≤⁹ 

5.  

⅜☻ⱶכ☼⌐ ⅎ╢╟℮ ╛ ─ ╩ ∆╢↓≤⁹ 
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6. ┼─  

│⁸ ⌂ ⌐ ⇔≡╙ ⇔≡ ╩ ≢⅝╢ ⌐∆╢

≤≤╙⌐⁸ ─ ⌐ ⇔≡│⁸ ⅛╠ ⇔√ ─ ⅜ ∆

╢ ╩ ⇔⁸ ⌐⅔™≡╙ ─ ⌐ ⇔√ ≤∆╢⁹ 

7. ─  

│⁸ ⌐ ∆ ╩ ∆≤≤╙⌐⁸ ╩ ⇔⁸ ─ ™

╙─╩ ∆╢↓≤⁹ 

 

 

 3   

1.  

│ ≤ ─ ≡─ ╩ ∆╢√╘⁸ ─ ™╙─≤⇔⌂↑╣

┌⌂╠⌂™⁹ 

2.  

│ ⅜ ⌂ↄ ≢⅝╢∞↑─ ⌂ ╩ ∆╢↓≤⁹ 

3. ─  

╩ ⇔⁸ ─ ™╙─╩ ∆╢↓≤⁹ 

4. ≤─ ™ 

⅜ ∆╢ ⌐│⁸ ⌂≥─ ™⌐ ∆╢↓≤⁹ 

 

 

 4   

1.  

│ ╛ ⌐ ↕╣⌂™ ≢⁸ ה ─ ™╙─≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

2.  

│⁸ ⌐ ∂≡ ⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3. ─  

─ ⅜ ↕╣╢ ⌐│ ╩ ↑⁸ ─ ⅜ ⅎ╢╙─≤⇔⌂↑╣

┌⌂╠⌂™⁹ 

4. ─  

╩ ⇔⁸ ─ ™╙─╩ ∆╢↓≤⁹ 

 

 

 5   

1.  

⌐ ⌂ ╩ ⇔⁸ ה ─ ™╙─≤∆╢⁹ 

2.  

⌐ ⌂ ⁸ ╩ ∆╢╙─≤∆╢⁹ 
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3. ─  

⌐ ∆╢ ─ ╩ ℮╙─≤∆╢⁹ 

4. ─  

╩ ⇔⁸ ─ ™╙─╩ ∆╢╙─≤∆╢⁹ 
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 18   

 

 1     

18- 1- 1    

↓─ │⁸ ⌐ ↕╣╢ ⱳfiⱪ⁸ ┘⌐ ⌐ ∆╢⁹ 

 

18- 1- 2  

1.  

┘ │⁸ ⌐ ∆ ⁸ ⌐ ⇔≡ ⌂ ╩ ⇔⁸ ⁸

⁸ ┘ ╩ ⇔√╙─≤∆╢⁹ 

2.  

─ ⌐№√∫≡│⁸ ⌐╟╢╒⅛⁸ ─ ⌐╟╢⁹ 

(1)     ( )  

(2)     ( )  

(3) ⱳfiⱪ     ( )  

 

18- 1- 3    

1. ─  

⌐ ∆╢ ⌐│⁸ ⁸ ⁸ ⁸ ⁸ ╩ ⇔√

╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

2. ─  

│⁸JIS Z 8304 ( ─ )⌐ ∏╢╙─≤⇔⁸ │ ─ ≤∆╢⁹ 

  

 ☻♥fi꜠☻ │▪ꜟⱵ♬►ⱶ ) 

)▪ꜟⱵ♬►ⱶ │ ⌐ ─ ⱨ▫ꜟⱶ⌐╟╡ ⇔√ (JIS H 4000 A  

5052P)╩ ≤∆╢⁹ 

 

18- 1- 4  

│⁸ ─ ⌐ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ ⁸ ┘ │ ⌐╟╢╙─≤⇔⁸

╩ ⌐ ∆╢╙─≤∆╢⁹ 

 

 

 2  ⱳfiⱪ 

18- 2- 1  

1.  

ⱳfiⱪ─ │⁸ ⌐╟╢⁹ 
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2.  

ⱳfiⱪ│⁸ ⌐ ⅜№╢ ╛ ⅜ ∂⌂™╙─≢⁸ ⁸ ⅜ ⌂ↄ

⌐ ⅜≢⅝╢≤≤╙⌐⁸ ⌐ ∆ ⌐ ⇔≡⁸◐ꜗⱦ♥כ◦ꜛfi⅜

⇔⌂™╙─≤∆╢⁹ 

3.  

ⱳfiⱪ─ │⁸∕─ ⌐ ⇔ ⌐ ⅎ╢ ⌂╙─≢⁸ ≤⌂

╢ ⌂≥─ ⅜ ⇔⌂™╙─≤⇔⁸ ⅜ ⌂╙≤∆╢⁹ 

4.  

ⱳfiⱪ│⁸ ⌐╟╢ ⅜ ⌂ↄ⁸ ⁸ ⌐ ╣≡™╢≤≤╙⌐⁸

≤╙ ⌂ ╩ ⇔ ⅜№∫≡│⌂╠⌂™⁹ 

 

 

 3   

1.  

─ │⁸ ⌐╟╢⁹ 

2.  

─ │⁸ ⌐ ↕╣√ ⌐ ⇔⁸ ⌐ ⅎ╢ ⌂╙─≤∆

╢↓≤⁹ 

3. ─  

│⁸ ⌐ ↕╣√ ╩ ─ ≢ ⇔≡ ≢⅝╢╙─╩ ∆╢

↓≤⁹ 

4. ─  

│⁸ ⌐ ⇔√ ╩ ∆╢↓≤⁹ 

 

 

 4  ┘  

18- 4- 1  

 2  2 ⁸  3 ┘  4 ⌐╟╢⁹ 

 

18- 4- 2  

(1) ─ ─ │ ⌐╟╢╙─≤∆╢⁹ 

 ─ ⅛╠─  

⅛╠ ╣√ ⅛╠─  

 ⅛╠ ╣√ ⅛╠─  

(2) ─ │⁸ ┘ ⌐╟╢╙─≤∆╢⁹ 

╕√⁸ │⁸ ≤ ⌐ ─ ╩ ≢⅝╢╟℮ ⇔

√╙─≤⇔⁸ ⌐⁸ ─ ⁸ ╩ ╡⁸ ╩ ⇔⁸ ─ ™

╩ ⇔√╙─≤⇔⁸∕─ │ ⌐╟╢⁹ 
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(3)  │⁸ ╩ ≤⇔▬fi♃꜡♇◒╩ ℮╙─≤∆╢⁹ 

(4) ─ │⁸ ─ ⁸ ─ ↕⁸ ─ ╩ ≤∆

╢√╘⌐⁸ │⁸ ≤∆╢↓≤╩ ≤∆╢⁹ 

(5) ⱳfiⱪ ┘ ─ │⁸ ⌐ ∆╢ ╩ ⅝ ╩

≤⇔⁸ ≢─ ╙ ⌂╙─≤∆╢⁹ 

(6) │⁸ │ ≢ ╩ ℮ ─ CCTV ⁸ ⁸

☿fi◘ ─ ╩ ⌐ ≢⅝╢ ⌐ ∆╢╙─≤∆╢⁹ 

╕√⁸ ⌐ ⇔ ⌐ ╩ ℮⌂≥─◦☻♥ⱶ ┘ ה

─ ─ ╙ ⌐ ℮╙─≤∆╢⁹ 

(7) │⁸ ⌐ ⅜⌂™ ╡ │⁸ ⇔√ ⌐│⁸

┘ ╩ ╦⌂↑╣┌ ⇔⌂™ ╩ ∆╢╙─≤∆╢⁹ 

√∞⇔⁸ ≢ ⅜ ↕╣≡™╢ │⁸ⱳfiⱪ ┘ ◦

☻♥ⱶ⌐ ⅜⌂™↓≤╩ ∆╢ ╩ ⇔⁸ ⌂ ╩ ≢⅝╢ ≤∆

╢╙─≤∆╢⁹ 

(8) ┘ ╩ ℮ │⁸ ⁸ ≤≤╙⌐ ≢⅝

╢ ⌐ ∆╢╙─≤∆╢⁹ 

(9) ₈ ⁸ ₉≤₈ ₉─ │ ─╖ ≤∆╢⁹╕√⁸ ─

₈ ₉≤₈ ₉─ ⁸ ∆╢ ─₈ ₉≤₈ ₉─ │

─╖≢ ≤∆╢⁹ 

⌂⅔⁸ ⅛╠─ │ ⅜№╢ │ ⌐╟╢⁹ 
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 19   

 

 1     

19- 1- 1    

↓─ │ ⌐ ∆╢⁹ ≤│⁸ ⌐ ∆ (

≤⌂╢)⌐ ⇔≡ ↕╣╢ ╩ ≤⇔√ ≢⅛≈ ⌂

─╙─╩™℮⁹ 

 

19- 1- 2  

1.  

│⁸ ⌐ ↕╣╢ ⌐ ⇔≡ ⁸ ╩ ⇔⁸ ⌐

╖⁸ ⌂ ≢⌂↑╣┌⌂╠⌂™⁹ 

2.  

─ ⌐№√∫≡│⁸ ⌐╟╢╒⅛⁸ ≤⌂╢ ─ ⌐

∆╢⁹ 

 

19- 1- 3  

1.  

⌐ ∆╢ ─ ┘ ⌐≈™≡│⁸ ⌐╟╢⁹ 

2.  

─ ⅜ ⌂ ⁸∕─ ─ ⌂ ⌐≈™≡│⁸ ⌐

∆ ╩ ∆╙─≤∆╢⁹ 

 

19- 1- 4  

─ │⁸ ⌐╟╢⁹ 

 

 

 2   

19- 2- 1  

─ ┘ │⁸ ⌐╟╢⁹ 

 

19- 2- 2 ( )  

1.  

( )⌐│⁸ ⅜ ∂⌂™╟℮ ╛ ╩ ↑╢╙─≤∆╢⁹ 

2.  

( )─ ⌐│⁸ ⌂ ╩ ∆╢≤≤╙⌐⁸ ⌐ ∂≡⁸

─ ╩ ↑╢╙─≤∆╢⁹ 
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19- 2- 3 ⁸ ⁸ ⁸  

⁸ ⁸ ⁸ ─ │⁸ ┘ ─ ╩ ⇔≡

∆╢╙─≤∆╢⁹ 

 

19- 2- 4 Ⱨ♇♩  

1. ה  

Ⱨ♇♩ ─ ה │ ה ╩ ⇔√╙─≤∆╢⁹ 

2.∆═╡ ╘  

Ⱨ♇♩ ⌐│ ⌐ ∂≡⁸∆═╡ ╘ ┘ ╩ ↑╢╙─≤∆╢⁹ 

 

19- 2- 5 ∕─ ─  

⌐ ∆ ─ ⌐≈™≡│⁸ ⌐⅔↑╢ ─ ⌐╟╢╒

⅛⁸ ⌐╟╢⁹ 

 


