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₈ ₉≤™℮⁹ │ ₈ ₉≤™℮⁹

⅜ ∆╢ ⌐ ╦╢ ⌐ ∆╢╙─≤∆╢⁹ 

↓─ ⌐ ╘─⌂™ │⁸ ⌐ ≢ ╘╢╙─≤∆╢⁹ 

↓─ ─ ╘≤ ─ ╘⅜ ⌂╢≤⅝│⁸ ⌐╟╢╙─≤∆╢⁹ 

⌐ ─⌂™ │⁸↓╣╩ ⇔⌂™⁹ 

  

│⁸ ⌐ ╦╢ ⅝ ╖⁸ ₈ ₉≤™℮⁹ ┘

─ ⌐≈™≡ ⌂ ┘ ╩ ╢≤≤╙⌐⁸∕─ ⌂ ╩ ╘⁸╙∫≡

─ ⌂ ─ ╩ ╢√╘─╙─≢№╢⁹ 

⁸ ⁸ ─ ⌐ ⅜№╢ ⁸╕√│ ⅛╠─ ╖ ╡≤ ⌐

⅛╣√ ⅜ ∆╢ ⁸ │ ⌐ ⇔≡ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸SI ╩ ∆╢╙─≤∆╢⁹√∞⇔⁸SI ≤ SI ⅜ ↕╣≡™╢ ⌐

│  ╩ SI ≤∆╢⁹ 

 ─  

≢ ↕╣≡™╢ ≤│ ⁸ ⁸ ╩ ⇔≡™℮⁹

⌐│⁸ ≤⇔≡ ┘ ⅜ ∆╢⁹ 

≢ ↕╣≡™╢ ≤│⁸ ╩ ∆╢ ╩™™⁸ ⌐⁸ ⌐

∆╢ ⁸ ╕√│ ┘ ─℮∟ ⌂╙── ⁸ ┘ ─ ⁸

╕√│ ∟ ╡─ ⅜№╢≤ ╘╢ ⌐⅔↑╢ ⌐ ∆╢ ╩ ℮≤≤╙

⌐⁸ ┘ ─ ┘⌐ ─≤╡╕≤╘╩ ℮ ╩™℮⁹ 

≢ ↕╣≡™╢ ≤│⁸ ╩ ∆╢ ╩™™⁸ ⌐⁸

⌐ ∆╢ ⁸ ╕√│ ⌂╙─ ┘ ⌂╙─╩ ↄ ─ ⁸ ─√╘─

⌂╙─╩ ↄ ─ ┘ │ ⅜ ⇔√ ─ ╩ ™⁸╕√⁸

⌐ ≠ↄ ─ ⁸ ⁸ ⁸ ─ ╕√│ ─ ─ ⌐ ↕∑

╩ ∆╢↓≤╩ ╗ ≢ ⌂╙── ⁸ ─ ⌂╙─╩ ↄ ⁸

─ ⌂╙─╩ ↄ ⁸ ╕√│ ╡─ ⅜№╢≤ ╘╢ ⌐⅔↑╢

┼─ ╩ ℮≤≤╙⌐⁸ ─ ┘⌐ ┘

─≤╡╕≤╘╩ ℮ ╩™℮⁹ 

≢ ↕╣≡™╢ ≤│⁸ ╩ ∆╢ ╩™™⁸ ⌐⁸ ⌐ ∆╢

⁸ ╕√│ ≢ ⌂╙── ⁸ ─√╘─ ≢ ⌂╙── ┘

╕√│ ⅜ ⇔√ ─℮∟ ⌂╙── ╩ ™⁸╕√⁸ ⌐ ≠ↄ

─ ⁸ ⁸ ⁸ ─ ⌂╙─│ ↄ ╩ ™⁸ ─ ⁸

╕√│ ∟ ╡─ ⅜№╢≤ ╘╢ ⌐⅔↑╢ ┼─ ╩ ℮≤≤╙⌐⁸

─≤╡╕≤╘╩ ℮ ╩™℮⁹ 

≤│⁸ ┘ ╩™℮⁹ 

≤│⁸ ⁸ ⁸ ┘ ⌐ ∆╢ ╩™℮⁹╕√⁸
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╩ ╗╙─≤∆╢⁹ 

≤│⁸ ⌐ ∆╢ ≤ ≢ ∆╢ ╩ ⇔≡™℮⁹ 

≤│⁸ ─ ⁸ ─ ⁸ ⁸ →─ ⁸ ╩

∆╢ ≢ ⌂ ⁸ ╩ ⇔√╙──℮∟⅛╠⁸№╠⅛∂╘ ⌂

╩ ╡ ╖ ⇔√╙─╩™℮⁹ 

≤│⁸ ╩ ⇔⁸ ─ ⌐ ∆╢ ╕√│ ─

╩ ╘╢ ╩™℮⁹ 

⌂⅔⁸ ⌐ ≠⅝ ⅜ ⌐ ⇔√ ┘ ⅜ ⇔ ⅜

⇔√ │⁸ ⌐ ╕╣╢⁹ 

10 ≤│⁸ ⌐ ─ ≤⇔≡⁸ ⌐ ↕╣≡™╢ ╩™℮⁹ 

11. ≤│⁸ ─ ⌐ ∆╢ ⌐ ⇔≡ ⅜ ─ ╩ ∆╢

√╘─ ╩™℮⁹ 

12 ≤│⁸ ⌐ ⅜ ⇔√ ⌐ ∆╢ ⌐ ⇔⁸

⅜ ⇔√ ╩™℮⁹ 

13. ≤│⁸ ⌐ ⇔≡ ⅜ ⇔√ ⁸ ⅛╠ ╕√│ ↕╣√ ╩

™℮⁹⌂⅔⁸ ⌐ ≠⅝ ⅜ ⌐ ⇔√ ┘ ⅜ ⇔⁸

⅜ ⌐╟╡ ⇔√ ╩ ╗╙─≤∆╢⁹ 

14 ≤│⁸ ⌐ ∆╢ ⁸ ┘ ╩ ⇔√ ╩™℮⁹ 

15 ≤│⁸ ─ ╘⌐ ≠⅝⁸ ⅜ ⌐ ⇔⁸ ─ ⌂ ⌐≈™

≡ ╩╙∫≡ ⇔⁸ ↕∑╢↓≤╩™℮⁹ 

16 ≤│⁸ ≢ ⇔√ ⌐≈™≡⁸ ⇔ↄ│ ╕√│ ⅜ ⌐

╟╡ ∆╢↓≤╩™℮⁹ 

17 ≤│⁸ ⌐╟╡ ─ ⌐≈™≡⁸ ╕√│ ≤ ⅜ ─

≢ ⇔⁸ ╩ ╢↓≤╩™℮⁹ 

18 ≤│⁸ ⅜ ⌐ ⇔⁸╕√│ ⅜ ⌐ ⇔⁸ ⌐ ╦╢ ╕√│

∕─ ─ ╩ ⇔⁸ ⇔ ∆↓≤╩™℮⁹ 

19 ≤│⁸ ⅜ ⌐ ⇔⁸╕√│ ⅜ ⌐ ⇔⁸ ⌐ ╦╢ ╕√│

∕─ ─ ╩ ⇔⁸ ∆╢↓≤╩™℮⁹ 

20 ≤│⁸ ⅜ ⌐ ⇔⁸ ─ ╕√│ ⌐≈™≡ ╩╙∫≡ ╠∑╢↓

≤╩™℮⁹ 

21 ≤│⁸ ⇔ↄ│ ≤ ⇔ↄ│ ─ ≢⁸ ─ ⌐ ∆╢

⌐≈™≡⁸ ⌐╟╡ ™⌐ ╠∑╢↓≤╩™℮⁹ 

22 ≤│⁸ ≤ ⇔ↄ│ ─ ≢⁸ ⌐ ╘╢ ─ ⌐

⇔⌂™ ╕√│ ≢ ∆═⅝ ⌐≈™≡⁸ ⁸ⱨ□◒◦Ⱶꜞ⁸ ⱷכꜟ⌂≥─

╕√│ ⅜ ⌂ ⌐╟╡ ™⌐ ╠∑╢↓≤╩™℮⁹ 

⌂⅔⁸ ⌐╟╢ ─ │ ≤∆╢⁹ 

23 ≤│⁸ ⅜ ⌐ ⌐ ╩ ╘╢↓≤╩™℮⁹ 

24 ≤│⁸ ╩ ∆╢↓≤╩™℮⁹ 

25 ≤│⁸ ∑ ─ ╩™™⁸ ╩ ⇔⁸ ╕√│ ╩

╗ ⇔√╙─╩ ≤∆╢⁹ 
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26 ≤│⁸ ┘ ⁸╕√⁸ ─ ≤⇔≡ ─ ┘

≢⅝⌂™ ─ ⁸ ⁸ ⁸ ─ ╩

⌐ ≠⅝ ⇔√╙─╩™℮⁹ 

27 ≤│⁸ ⁸ ∑ ⁸ ⁸ ─ ─

⁸ ┘ ∑ ⌐ ⇔≡ ↕╣╢ ─ ╩™℮⁹ 

28 ≤│⁸ ┘ ╩™℮⁹ 

29 ≤│⁸ ─ ╘⌐╟╡ ╩ ⇔≡ ⅛╠ ┼⁸╕√│

┼ ↕╣╢ ╩™℮⁹ 

30 ≤│⁸ ⌐ ∆╢ ╩™℮⁹ 

31 ≤│⁸ ⌐╟∫≡ ⌐ ∆╢ ≤⌂╢  ℮⁹™╩♃כ♦

32 ≤│⁸ ⁸ ⁸ ⁸ ┘ ╩™℮⁹ 

33 ≤│⁸ ⌐ ↕╣√ ⌐≈™≡⁸ ⁸ ╕√│ ⅜ ╙⇔ↄ│

⌐╟╡⁸∕─ ⌐≈™≡ ≤─ ╩ ⅛╘╢↓≤╩™℮⁹ 

34 ≤│⁸ ⌐ ↕╣√ ⌐≈™≡⁸ ⅜ ⇔⁸∕─ ⌐≈™≡ ≤

─ ╩ ⅛╘╢↓≤╩™℮⁹ 

35 ≤│⁸ ⌐ ↕╣√ ⌐⅔™≡⁸ ⅜ ⌐╟╡⁸ 

⁸ ⁸ ⁸ ╩ ∆╢↓≤╩™℮⁹ 

36 ≤│⁸ ⌐ ≠⅝ ℮╙─╩™™⁸ ─ ™╩ ℮╙

─≢│⌂™⁹ 

37 ≤│⁸ ⅜ ⌐ ≠™≡ ℮ ─ ─ ┘

⌐ ≠ↄ ╩ ℮↓≤╩™℮⁹ 

38 ≤│⁸ ⌐ ≠⅝⁸ ⅜ ∆╢ ╩™℮⁹ 

39 ─ ≤│⁸ ≢ ∆╢ ╕√│ ⌐ ⅜⌂™ ⁸

⅜ ∆╢ ─ ╩ √ ⁸ ─ ⇔√ ╩™℮⁹⌂⅔⁸ ≢─

─ ─√╘⌐ ≤⌂╢ │⁸ ─ ≤∆╢⁹ 

40 ≤│⁸ ⌐ ⇔√ ╩ ∆╢√╘⌐ ∆╢ ┘ ↑ ╩ ╘√

⅛╠ ╕≢─ ╩™℮⁹ 

41 ≤│⁸ ─ ╕√│ ⌐⅔™≡ ∆╢ ╩™℮⁹ ≤

│ ≢ ∆≤↓╤─ ╩™℮⁹ 

42 ≤│⁸ ─ ─ ─√╘─ ─ ╕√│

╩™℮⁹ ⁸ ⌐⅔↑╢ ╕√│ ╩ ╗ ⌐⅔↑╢

─™∏╣⅛⌐ ∆╢↓≤╩™℮⁹ 

43 ≤│⁸ ⅛╠ ╕√│ ─ ╕≢─ ╩™℮⁹ 

44 ≤│⁸ ┘ ╕√│∕╣╠─ ╩™℮⁹ 

45 ≤│⁸ ⌐ ∫≡⁸ ╩ ∆╢√╘─ ╩™℮⁹ 

46 ≤│⁸ ─ ≢№∫≡⁸ ─ ┘ ⌐ ≤↕╣╢╙─╩™℮⁹ 

47 ≤│⁸ ⁸∕─ ≢ ╘╢ ╕√│ ─ ╩™℮⁹ 

48 ≤│⁸ ╩ ∆╢ ⁸ ─ ⌐ ⌂ ┘ ⌐╟╡ ⌐ ↕╣

╢ ╩™℮⁹ 

49 SI≤│⁸ ╩™℮⁹ 
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50 ≤│⁸ ─ ⌐╟╡ ⌐⅔™≡ ⌐ ∂√╙─≢⁸∕─ │

⌐ ∆╢⁹ 

51 JIS ≤│⁸ ╩™℮⁹╕√⁸ ─JIS │⁸JIS─ SI

₈ JIS₉≤™℮⁹ ⌐ ™⁸∆═≡ JIS─ ≤⇔≡™╢⅜⁸ JIS⌐ ⇔√

╩ ∆╢ │⁸ JIS ⌐ ╖ ⅎ╢↓≤⅜≢⅝╢⁹ 

52 JWWA ≤│⁸ ╩™℮⁹ 

53 JDPA ≤│⁸ ♄◒♃▬ꜟ ╩™℮⁹ 

54 WSP ≤│⁸ ╩™℮⁹ 

55 PTC ≤│⁸ ⱳꜞ◄♅꜠fiⱤ▬ⱪ◦☻♥ⱶ ╩™℮⁹ 

 

 ─  

│⁸ ⌐ ∆╢ ⁸ ⁸ ₈ ₉≤™℮⁹ ╩ ∆╢╟

℮⁸ ─ ⌐⅔™≡ ⌂ ╩ ╡⁸ ─ ⌂ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸

⌂ │ ⌐ ∆≤⅔╡≢№╢⁹ 

     

   ∆═╡  10   

11  12  13  14  15  

16  17  18  

19  20  21  22   

23  24  25  

26  27  28 ∂╪ 29 ─ ─ ⌐ ∆

╢  30 ┘  31   

32  33  34  35 ┘  

 36 37  38 ┘ ⌐ ∆╢

 39 ─ ⌂ ─ ⌐ ∆╢  40   

41  42  43   

44 45  46   

47  48 ⌐ ╢ ─ ⌐ ∆╢   

49  50 ─ ┘ ─ ─ ⌐ ∆╢   

51  52  53   

54 ⌐╟╢ ─ ─ ⌐ ∆╢  55   

56  57  58 59 60  

 61  62 ╩ ∆╢ ⌐╟╢ ─ ⌐ ∆╢   

 63 ─ ─ ⌐ ∆╢  64   

65 ●☻─ ⌐ ∆╢  66 ─ ─ ⌐ ∆╢

 67  68 ─ ⌐ ∆╢  

69 ⁸ ─ ─ ─ ⌐ ∆╢  

│⁸ ╩ ⇔⁸↓╣⌐ ⇔√ ⌐ ∆╢≢№╤℮ ⅜⁸ ⌐ ┌

⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⁸ ⁸ ┘ ∕─╙─⅜ ⌐ ╠⇔ ≢№╢
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↓≤⁸╕√│ ⇔≡™╢↓≤⅜ ⇔√ ⌐│ ∟⌐ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ┼─ ⅝  

│⁸ ⁸ ┘∕─ ─ ≤─ ╩ √⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐№√╡ ─ ℮═⅝ ┘∕─ ┼─ ╩⁸

⁸ ╕√│ ─ ╘⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⅝⌐⅔™≡ ⁸ ╩ √≤⅝│⁸∕─ ╩ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹⌂⅔⁸ ⅛╠ ⅜№∫√ │⁸ ⇔╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⅝⌐ ⅜№╢ ↓╣╩ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ │⁸

⅜ ⌐ ╘╢ ≤ ⌂╢ ⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ √╡⁸ ≤─ ⌐ ⅜ ∂⌂™╟℮⌐ ╘⌂↑╣┌⌂╠⌂

™⁹ 

│⁸ ⅛╠ ─ ⌐ ⇔≡ ⅜№╡⁸ ⅜ ∆═⅝ │

╩╙∫≡∕─ ⌐ √╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ≤ ─ ⌂ ⌐≈™≡⁸ ╠─ ⌐⅔™≡

℮╙─≤∆╢⁹ │↓╣╠─ ⌐ ∟⁸ ⌐ ─ ⁸ ⌐№√∫≡│

╩╙∫≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╕≢─ ─ ╩⁸ ≤⌂╠⌂™╟℮ ≢ ∆╢ ⌐⇔≡

⅔ↄ≤≤╙⌐⁸ ╩ ⌐ ⇔⁸ ⅜№╣┌∕╣⌐ ℮╙─≤∆╢⁹ 

  

│⁸ ╩ ─ ⌐ ≠™≡⁸ ─ ╕≢⌐ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹↓╣⌐ ╘─⌂™╙─│⁸ ─ ∆╢ ⌐╟╠⌂↑╣┌⌂

╠⌂™⁹ 

⇔√ ⌐ ⅜ ∂√≤⅝│⁸ ╛⅛⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─  

│ ─ ─≤⅔╡≤∆╢⁹ 

│⁸ ─ ⌐ ≠⅝⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ⌐ ∆╢ ⌐│⁸ ─ ⌐ →╢ ╩∆═≡

√↕⌂ↄ≡│⌂╠⌂™⁹ 

ᵑ ⁸ ╙ ╗⁹ ⌐ ↕╣╢∆═≡─ ⅜ ⇔≡™╢↓≤⁹ 

ᵒ ─ ⌐ ≠⅝⁸ ─ ⇔√ ⅜ ⇔≡™╢↓≤⁹ 

ᵓ ⌐╟╡ ↑╠╣√ ⁸ ⁸ ─ ─

⅜∆═≡ ⇔≡™╢↓≤⁹ 

ᵔ ╩ ℮ ⅜ ∂√ ⌐⅔™≡│⁸ ╩ ≤ ⇔≡™╢↓≤⁹ 

│⁸ ⌐ ∟⁸ ╩ ∂≡ ⌐ ╩ ∆╢╙─≤∆╢⁹ 

│⁸ ┘ ─ ─ ⁸ ╩ ≤⇔≡ ≤ ⇔⁸ ─

⌐ →╢ ╩ ℮╙─≤∆╢⁹ 

ᵑ ─ ⌐≈™≡⁸ ⁸ ⁸ ⁸ ⁸ ┘ ┌ⅎ 

ᵒ ⌐ ∆╢ ⁸ ┘  

│⁸ ─ ⅜№╢≤ ╘√ ⌐│⁸ ⌐ ⇔⁸ ╩ ╘≡ ─ ╩

℮↓≤⅜≢⅝╢╙─≤∆╢⁹ 
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─ ⅜ ↕╣√ │⁸∕─ ─ ⅛╠ ─ ─ ╕≢─ │⁸

⌐ ∆╢⁸ ─ ╩ ↑√ ⅛╠ ╩ ⇔⁸ ╩ ⌐ ∆

╢ ⌐ ╘⌂™╙─≤∆╢⁹ 

│ ─╒⅛⁸₈1.2.16  ⌐╟╢ ╩ ╗ ┘ ₉

─ ⌐╟╢╙─≤∆╢⁹ 

│ ─ ─≤⅔╡≤∆╢⁹ 

│⁸ ⌐ ≠ↄ ─ ─ ╩ ∫√ ⁸ ⇔⌐ ∆╢ ─

─ ╩ ∫√ ⁸╕√│⁸ ⌐ ℮ ─ ╩ ∫√ ⁸ ⌐

╦╢ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ≠ↄ ™─ ╩ ℮≤⅝│⁸ ─ ╩ ↑╢ ⌐ ─

⌐ ∆╢ ╩ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∫≡⁸ ╩ ∂≡ ⌐ ⇔≡ ╩ ∆╢╙─

≤∆╢⁹ 

│⁸ ┘ ─ ─ ⁸ ╩ ≤⇔≡ ─ ⌐ ∆╢

≤ ⇔⁸ ─ ⌐ →╢ ╩ ℮╙─≤∆╢⁹ 

ᵑ ─ ⌐≈™≡⁸ ⁸ ⁸ ⁸ ⁸ ┘ ┌ⅎ─ ╩ ℮⁹ 

ᵒ ⌐≈™≡⁸ ⁸ ┘ ╩ ⌐⇔≡ ╩ ℮⁹ 

│⁸ ─ ⌐╟╢ ⌐≈™≡│ ─ ⌐ ℮╙─≤∆╢⁹ 

│⁸ ⌐ ≠ↄ ─ ╩ ℮≤⅝│⁸ ╩ ↑╢ ⌐ ╩

⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│ ─╒⅛⁸₈1.2.16  ⌐╟╢ ╩ ╗ ┘ ₉─

⌐╟╢╙─≤∆╢⁹ 

│ ─ ─≤⅔╡≤∆╢⁹ 

│⁸ ⌐⅔™≡ ≤ ╘╠╣√ ⌐≈™≡│⁸

⌐ ≠⅝⁸ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ≢⌂↑╣┌⁸∕─ ⅜ ⌂ ⁸╕√│ ⇔ↄ ⌂

≢⁸ ⅜ ≤ ╘╢ ⌐≈™≡ ⌐ ∆╢╙─≤∆╢⁹ 

─ │⁸ ⅜ ∆╢╙─≤⇔⁸ │ ⌐ ⇔≡ ─

┘ ⌐≈™≡ ╩ ∂ ⌐ ∆╢╙─≤∆╢⁹ 

│⁸ ┘ ─ ─ ⁸ ╩ ≤⇔≡ ≤ ⇔⁸ ─

⌐ →╢ ╩ ℮╙─≤∆╢⁹ 

ᵑ ─ ⌐≈™≡⁸ ⁸ ⁸ ⁸ ⁸ ┘ ┌ⅎ─ ╩ ℮⁹ 

ᵒ ⌐≈™≡⁸ ⁸ ┘ ╩ ⌐⇔≡ ╩ ℮⁹ 

∕─  

│⁸ ─ ⌐№√╡⁸ ⁸ ╕√│ ┘ ╩

∟ ╦∑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐╟╡ ↑╠╣√ ⁸ ⁸ ┘

─ ⌐≈™≡⁸ ╩ ≢⅝╢╟℮ ⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐⅔™≡⁸ ⌐ ╘╠╣≡™╢ ╕√│ ⅜ ⇔

√ │⁸ ─ ∟ ™╩ ↑⌂↑╣┌⌂╠⌂™⁹ 
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⌐⅔↑╢ ─ │⁸ ⌐ ∆╢ ≤∆╢⁹ 

⅜∕─ ╩ ∆╢≤⅝│⁸ ⌐╟╡ ℮╙─≤∆╢⁹√∞⇔⁸ ╩ ∆╢

│⁸ ⅜ ⌐ ⇔ ⌐╟╡ ╩ ™⁸ │∕─ ⌐ ℮╙─≤∆╢⅜⁸

⌐╟╡ ≤ ─ ⅜ ╩ ∆╢╙─≤∆╢⁹ 

 ─  

⅛╠─ ⅜№╡⁸ ⅜ ≤ ╘√ ⁸ ⌐ ─ ╩ ∆╢↓≤

⅜≢⅝╢⁹√∞⇔⁸ ה ⌐⅔™≡ ה ↕╣≡™╢╙─│⁸ ⅜ ⅎ⌂↑╣

┌⌂╠⌂™⁹ 

│⁸ ┘ ⌐⅔™≡⁸ ╠─ ⌐╟╡ ⌐ ╢ ─

─ᵑ ᵕ⌐ ∆╢ ─ ╩ ╩ ™⁸ ∆╢ ⅜№╢ │⁸ ⌐∕─

⅜ ≢⅝╢ ╩ ⌐╟╡ ⇔⁸ ╩ ╘⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ≢⅝╢

≤│⁸ ⁸ ≤─ ⁸ ™ ⁸ ╩ ╗╙─≤∆╢⁹╕√⁸ │⁸

⅛╠ ⌐ ⌂ ╕√│ ─ ─ ⅜№∫√ │ ╦⌂↑╣┌⌂╠⌂™⁹ 

  √∞⇔⁸ ─ ╩ ⅎ╢ ─ ⌐≈™≡│⁸ 20 ⌐╟╢╙─≤⇔⁸

⅛╠─ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ⁸ ⁸ ┘ ⌐ ∆╢ ⅜ ⇔⌂™↓≤ ↓╣╠─

⅜ ╘╠╣≡™╢ ╩ ↄ⁹ ⁹ 

ᵒ ⌐ │ ⅜№╢↓≤⁹ 

ᵓ ─ ⅜ ≢⌂™↓≤⁹ 

ᵔ ─ ⁸ ⁸ ─ ⁸ ─ ⌐ ↕╣√ │

⌂ ≤ ─ ⅜ ⇔⌂™↓≤⁹ 

ᵕ ≢ ↕╣≡™⌂™ ⌐≈™≡ ∆╢↓≤─≢⅝⌂™ ⌂ ⅜ ∂

√↓≤⁹ 

│⁸ ─ ─√╘⌐ ≤∆╢ ⁸ ┘∕─ ─ ╩ ─

⌂ↄ⇔≡ ⌐ ↕∑⁸╕√│ ⇔≡│⌂╠⌂™⁹ 

 ─  

│⁸ ─ ⌐ ≠⅝ ─ ⌐ ∆╢ ⌐⅔™≡│⁸ ⌐ ⇔≡№╠⅛

∂╘ ╩╙∫≡ ⇔√ ≢⁸ ≤∆╢ ⁸ ─ ╕√│ ─ ⌐≈™≡

↕∑╢↓≤⅜≢⅝╢⁹⌂⅔⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ∆═╡⁸ ⁸ ⁸ ⁸

∕─ ╕√│ ⌂ ⌐╟╢ ─ │⁸₈1.1. 21 ─ ₉⌐╟╡⁸

│ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ה ─ ┘ ⅜ √⌐ ↕╣⁸ ─ ⅜ ╕√

│ ≤⌂∫√  

∆╢ ─ ─ ⅜ ╣√√╘⁸ ─ ╩ ≤ ╘√  

⁸ ─ ⌐╟╡ ─ ⅜ ╕√│ ≤⌂∫√  

⁸ ┘ ─ ─√╘ ⅜№╢≤ ╘╢  

│⁸ ⅜ ⌐ ⇔╕√│ ─ ⌐ ╦⌂™ ⁸ ⅜

≤ ╘√ ⌐│⁸ ─ ╩ ⌐ ⇔⁸ ─ ╕√│ ─ ⌐≈™≡

↕∑╢↓≤⅜≢⅝╢⁹ 
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1 ┘2 ─ ⌐⅔™≡⁸ │ ╩ ∆╢ │⁸ ─ ה ⌐

∆╢ ╩ ╩ ∂≡ ⌐ ⇔⁸ ∆╢╙─≤∆╢⁹ 

╕√⁸ │ ─ ⌐ ⅎ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─  

─ ≤│⁸ ⌐ ⇔≡ ⅜ ⇔√ ╩⁸ ⅜ ⇔√ ┘

─ ≤⌂╢↓≤╩ ╘√ ⌐ ≠⅝⁸ ⅜ ∆╢↓≤╩™℮⁹ 

  

─ ⌐ ≠ↄ ─ ⌐≈™≡⁸ ─ ≢№╢⅛ ⅛╩ ≤

≤─ ≢ ∆╢ ⌐⅔™≡ ₈ ₉≤™℮⁹ ╙─≤⇔⁸ │∕─

╩ ⌐ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐ ≠ↄ ─ ╕√│ ⅜№∫√ ⁸ ⌐⅔™≡

─ ≢№╢≤ ↕╣√ ⌐≈™≡⁸ ≤∆╢ ─ ⁸ ∕

─ ⌂ ╩ ─ ⁸ ⌐ ╘╢ ─ ╕≢⌐ ─ ╩ ⌐

∆╢╙─≤∆╢⁹ 

│⁸ ⌐ ≠ↄ ─ ⇔ↄ│ ─ ⅜ ≤⌂∫√ ⁸

⌐⅔™≡ ─ ≢№╢≤ ↕╣√ ⌐≈™≡⁸ ≤∆╢ ─ ⁸

∕─ ⌂ ╩ ─ ⁸ ⌐ ≠ↄ ─ ╕≢⌐⁸ ─

╩ ⌐ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐ ≠⅝ ─ ⌐╟╢ ─ ╩ ╘╢ ⁸ ⌐⅔™≡

─ ≢№╢≤ ↕╣√ ⌐≈™≡⁸ ≤∆╢ ─ ⁸

⁸∕─ ⌂ ╩ ─ ⁸ ⌐ ≠ↄ ─ ╕≢⌐ ─ ╩

⌐ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐ ≠⅝ ─ ⌐╟╢ ─ ╩ ╘╠╣√ ⁸ ⌂

─ ⁸ ∕─ ⌂ ╩ ⇔⁸ ⌐ ≠ↄ ─ ╕≢⌐

─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─  

│⁸ ╩ ∆╢√╘⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ⌐⁸ ⌐ ∫≡⁸ ╩ ⇔⁸∕─ ╩

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ≤ ╩ ⇔⁸

⌐ ∆ ─ ⌐№╢↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

≤│⁸ ⌐ ↕╣√⁸№╢™│∕╣╩ ⌐ ↕╣√ ה ╩™℮⁹ 

  

│⁸ ─ ⌐ ≠⅝⁸ ⌐≈™≡ ─ ⌐╟╡⁸ ⌐ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ╩ ≡⁸ ╩ ≢⅝╢╙─≤∆╢⁹ 

│⁸ ─ ⌐╟╡ ╩ ⇔√↓≤⌐╟∫≡ ⌐ ╩ ╓⇔

√≤⅝│⁸ ⌂ ╩ ∆╢╙─≤∆╢⁹ 
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 ─ ⇔ ┘ ─  

─ │⁸ ⇔⌐╟╡ ⌐ ∆╢╙─≤⇔⁸ ┼─ ⇔│ ⌐

⇔⁸∕─ ╩ ∫√≤⅝≤∆╢⁹ 

√∞⇔⁸ ⌐ ⇔⁸∕─ ╩ ℮ ⌐⁸ ⅜ ╩╙∫≡ ⇔╩ ⇔

√≤⅝│⁸ │ ∟⌐ ─ ⇔╩ ↑╢╙─≤∆╢⁹ 

 ⌐╟╢  

│⁸ ⅜ ⌐╟╡ ╩ ↑√ │⁸ ╩ ⇔⁸ ∟⌐

⌐╟╡∕─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ │ ─ ─≤⅔╡≤∆╢⁹ 

⁸ ⌐ ∆╢  

⁸ ⅜ ⇔≡™╢ ╕√│ ⅛╠ ⇔≡∕╣≤ ≤ ╘╠

╣╢  

⌐ ∆╢ ─™∏╣⅛⌐ ∆╢ ≤∆╢⁹ 

ᵑ 24 ─ 24 ⌐⅔↑╢ ╩™℮⁹ ⅜80 ─≤⅝ 

ᵒ ─60 ⌐⅔↑╢ ╩™℮⁹ ⅜20 ─≤⅝ 

ᵓ ─72 ⌐⅔↑╢ ╩™℮⁹ ⅜150 ─≤⅝ 

ᵔ ∕─ ≢ ╘√  

⌐ ∆╢  

10 ─ ≢ ─╙─╩™℮⁹ ⅜15 / ─≤⅝ 

™─ ⌐№√∫≡│⁸ ─ ⁸╕√│∕╣⌐ ∏╢ ⌐╟╡

⇔√  

⁸ ┘ ⌐ ∆╢  

─ ⌐╟╡ ⇔⁸ ─ ⌐╦√∫≡⁸ ─ ⌐╙ ╩ ╓⇔√≤ ╘╠

╣╢≤⅝ 

 ⌐ ∆╢₈ ⅜ ⌂ ─ ╩ ∫√↓≤⌐ ≠ↄ─╙─₉≤│⁸

┘ ⌐ ∆╢ ─√╘─ ─ ╩ ∫√≤ ╘╠╣⌂™╙─ ┘

─ ⅜ ⁸ ─ ⌐╟╢≤↕╣╢╙─╩™℮⁹ 

  

│⁸ ╩ ∆╢ ⁸ ⌐ ─ ≢№╢ ─ ⅜ ↄ⁸∕─

⌐ ⇔√ ╩ ⌐ ≠⅝ ⌐ ╘╢ ⁸ ╩ ∆╢ ≤ ─

╩ ℮ ⌐⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐╟╡ ╕√│ ⇔√≤⅝│⁸ ⌐╟╡ ⌐ ∆╢≤≤

╙⌐↓╣╩ ∆╢√╘⌐ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹╕√⁸ ┘ ─ ⌐

≈™≡│⁸ ≤ ∆╢╙─≤∆╢⁹ 

⅜⁸ ⇔╩ ↑√ ─ ⅜ ⌐ ↕╣╢ ⌐ ∆╢ │⁸

─ │ ⌐ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ ⌐╟╡ ┘ ⅜ ⌐ ∆╢ ⌐≈™≡│⁸ │↓╣

╩ ⌐ ╕√│ ⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 
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ה  ⌐ ∆╢  

│⁸ ⅜ ╠╕√│ ⅜ ∆╢ ⅜ ℮ ┘ ⌐ ⇔≡⁸

─ ⌐╟╡⁸↓╣⌐ ⇔⌂↑╣┌⌂╠⌂™⁹↓─ ⁸ │⁸ ⌂ ╩ ⌐

⌐ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐⅔™≡ ─ ה ╩ ℮ ⁸ ⌂ ╩ ⌐ ⌐

⇔⁸ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │⁸ ה ─ ╩ ∆╢ ⁸ ⌐ ⌐ ⇔⁸ ╩ ⌂↑╣

┌⌂╠⌂™⁹ 

 ─ ┘ ─  

│⁸ ⅜№╢≤ ↕╣╢ ≢ ⌐ ∆╢ ┘∕─

⌐ ⌐ ╘╢ ┘ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ⁸ ┘ ─

⌐╟╡⁸ ─ ⌐ ∂⁸ ╩ ≤∆╢↓╣╠─ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

│⁸ ─ ⌐ ↕⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ ⇔≡ ∂√ ⁸ ⁸ ┘∕─ ─ ⌐ ⇔≡⁸ ╩

╙∫≡ ⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

1 №√╡─ ⅜500 ─ ╩ ⇔√ │⁸ ה

─ ╩ ⇔√₈

₉╩ 1ﬞ ⌐ ⇔⁸ ─ ─ ╩ ↑⌂↑╣┌⌂

╠⌂™⁹⌂⅔⁸ ╩ ⌐ ≢⅝⌂™ │⁸№╠⅛∂╘∕─ ┘ ─

╩ ⇔√₈ ₉╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─  

│⁸ ─√╘ ⅜№╢≤ ╘╢≤⅝│⁸ ─ ╩≤╠⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │⁸ ╩≤∫√ ⌐│⁸∕─ ╩ ╛⅛⌐ ⌐ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ∆═╡⁸ ⁸ ⁸ ⁸ ∕─

╕√│ ⌐ ™ ─ ה ─ ┘ ─ ⌐ ⌂ ⅜

№╢≤ ╘╠╣╢≤⅝│⁸ ⌐ ⇔≡ ─ ╩≤╢↓≤╩ ∆╢↓≤⅜≢⅝╢⁹ 

 ⌐⅔↑╢ ─  

│⁸ ◦☻♥ⱶ NETIS ╩ ∆╢↓≤⌐╟╡⁸ ∆╢↓≤⅜ ≤

╦╣╢ ⅜ ╠⅛⌐⌂∫√ │⁸ ⌐ ∆╢╙─≤∆╢⁹ 

 ꞉fi♦כ꜠☻ⱳfi☻ 

≤⇔≡ ╩ ∆╢ ≡─ ⌐⅔™≡ ∆╢╙─≤∆╢⁹ 

₈꞉fi♦כ꜠☻ⱳfi☻₉≤│ ⅛╠─ ⁸ ┼─ │⁸ ⌐⁸₈∕─ ─℮∟

24 ₉⌐ ∆╢╟℮ ∆╢↓≤≢№╢⁹ 

√∞⇔⁸ ⅜ ⌂ │⁸™≈╕≢⌐ ⅜ ⌂─⅛╩ ⌐ ─ ⁸

╩ ↑╢⌂≥⁸ ╠⅛─ ╩₈∕─ ─℮∟₉⌐∆╢↓≤≤∆╢⁹ 

│ ─ ⌐№√∫≡⁸ ─ ╛ ─ ╩ ≢⅝╢

⌐≈™≡⁸ ≤ ╩ ℮↓≤⁹ 
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│ ⌐⅔™≡⁸ ⅜ ⇔√ ┘ ≤ ╩ ⇔⁸

⅜ ∂╢ ╣⅜№╢ │⁸ ╩ ∆╢≤≤╙⌐ ╛⅛⌐ ⌐≡ ┼ ∆╢↓

≤⁹ 

 

  

 ─  

│⁸ ⌐ ╘─№╢ ╩ ⅝⁸ ─ ⅜⌂™ ╡⁸ ⌐ ╘╢

30 ⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐ ∟⁸ ─ ┘ ⁸ ⌐╦√∫≡⁸

≤ ∟ ╦∑╩ ™⁸ ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∟⁸ ⁸ ─ ╕√│ ┘ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∟⁸ ┘ ─ ⁸ ⁸ ╩ ─

⁸ ⁸ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ∟⌐ BM ⁸ ─ ⁸ ┘ ⁸ ⁸

⁸ ─ ╩ ⇔ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ BM ┘ ╩ ∆╢

√╘─ ≤⌂╢ ─ ⌐≈™≡│⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

│⁸ ─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅜⁸

⌐ ↕╣≡™╢ ≤ ╩ ∂√ ⌐│ ─ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⌂ ⁸ ⁸ ⁸ ⁸ ─ ╩ ⇔⁸

↓╣╠╩ ⇔⁸ ╛ ─⌂™╟℮ ╘⌂↑╣┌⌂╠⌂™⁹ ╛ ⅜ ∂√

⁸ ⌐ ⇔⁸√∞∟⌐ ⁸ ╩ ⇔⁸ ─ ⁸ ⁸

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ BM ⁸ ┘ ⌂ ╩ ⇔≡│⌂╠

⌂™⁹√∞⇔⁸↓╣╩ ∆╢↓≤⅜ ⌂ │⁸ ─ ╩ ≡⁸ ∆╢↓≤⅜≢⅝

╢⁹ 

│⁸ ⌐ ⅜ ⇔⌂™ │ ⌐ ⇔⁸∕─ ⌐ ╦⌂↑╣┌⌂

╠⌂™⁹ 

│⁸ ─ ⌐№√╡ ╕√│ ≤⌂╢⅔∕╣─№╢ ╩ ⅎ⁸ ┘

∆╢ ⌐│⁸ ─ ⌐ ⇔ ╩ ℮≤≤╙⌐⁸ ≤─ ⌐ ⅜

∂⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

┘ │⁸ ⌐ ╘╠╣≡™╢ №╢™│ ╩ ≤⇔

≡ ℮╙─≤∆╢⁹ 

  

│⁸ ⌐ ∆╢ ╩ ─ ⌐ ≠⅝ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠

⌂™⁹ 
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│⁸ ⌐ ╩ ∆╢√╘⌐ ⌂ ╛ ⌐≈™≡⁸ ─

╩ ⇔√ ╩ ⌐ ∆╢≤≤╙⌐⁸∕─ ╩ ⇔ ─ ⌐ √╠⌂

↑╣┌⌂╠⌂™⁹╕√⁸ ⅜∕─ ─ ⌐≈™≡ ╩ ╘√ │⁸ ∆╢╙─≤

∆╢⁹ 

     

 ⁸ ⁸ ╩ ╗⁹  

⁸ ⁸ ╩

╗⁹  10 ─ ┘  11  12   

13 ─  14 ─ ─ ≤ ─  

15 ∕─  

│⁸ ⌂ ≢ ─ ╩ √ │⁸ ─ ─ ╩

∆╢↓≤⅜≢⅝╢⁹ 

│⁸ ─ ⌐ ⌂ ⅜ ∂√ ╛ ─ ⌂ │ ↄ ⌐

│⁸∕─ ⁸ ⌐ ∆╢ ⌐ ⌐ ∆╢ ⌐≈™≡⁸ ╩

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ⇔√ ⁸ ⅜ ⇔√ ⌐≈™≡⁸ ⌐ ⌂

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⅛╠ №╢™│ ╩ ↑√ │⁸ ⌂╢ ─ ╩

╙∫≡ ה ∆╢╙─≤∆╢⁹ 

⌐⅔™≡ ⅜ ∆╢╙─≤↕╣╢ ┘ ─ ⅜ ≤∆╢

⌐≈™≡│⁸ ╠ ⇔ ∆╢╙─≤∆╢⁹↓─ ⌐⅔™≡⁸ ─ ⅜

≤∆╢ ≤│⁸ ─ ⁸ ⁸ ┘ ╕√│

╠ ⅜ ∆╢ ┘⌐ ─ ⌐ ℮ ╩™℮⁹ 

│⁸ ─ ⌂ ╩ ⅛╠ ╕√│ ⇔√≤⅝│⁸∕─ ─

≤─ ─ ╩ ⇔⁸∕─ ─ ⌐╟╢ ╕√│ ⅜ ∂⌂™╟℮⌐ ╘⌂

↑╣┌⌂╠⌂™⁹ 

│⁸ 1 ⌐ ⇔√ ─ │⁸ ─ ╘╕√│ ─

⌐ ™ ─ ⁸ ∟⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ ─ ⌐ ⅜ ╩

⇔√ ╙ ╛⅛⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ 1 ⌐ ⇔√ ⌐≈™≡ ⅜ ─ ╩ ⇔⌂™≤⅝│⁸ ╠

∆╢↓≤⅜≢⅝╢╙─≤⇔⁸∕─ │ ─ ≤⇔⁸ ⌐ ℮═⅝ ⅛

╠ ∆╢╙─≤∆╢⁹↓─ ⁸ │⁸↓─ ⌐ ⇔ ⌐ ╩ ⇔ ≡╢↓≤│

≢⅝⌂™⁹ 

│⁸ ╩ ↑√ ╩ ─ ─ ⌐ ⇔≡│⌂╠⌂™⁹ 

 ┘  

│⁸ ┘ ┘ ─ ╩ ∆╢ ⌐│⁸

⌐ ≠⅝ ⇔ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 



14 

 

  

│⁸ ─ ⁸ ─ ⌐№√∫≡│⁸ ⌐ ⇔√╙─╩ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⅜ ⁸ ╩ ≤ ⇔√ ⌐│⁸ ╛⅛⌐ ╡

ⅎ ─ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ╩ ∆╢ ⌐│⁸∕─ ⌐≈™≡ ─ ╩ ↑⌂↑╣┌⌂╠

⌂™⁹ 

│⁸ ─ ⌐≈™≡ ⌐ ∆╢ ╩ ⅝⁸ ─ ╩ ⌐ ↕∑

─ ⅜ ⌐⌂╢╟℮⌐ ⇔⁸ ≤⇔≡ │ ⅛╠15 ≤⇔⁸◖fi◒ꜞכ

♩≢ ╘╩⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⅜ ≢ ─ ↕⌐ ∆╢↓≤⅜ ⌂ ⌐│⁸ ─

╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ ⇔⁸ ─ ≤ ⅜ ∂√ ⌐│⁸ ╛⅛⌐ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

 ⌐ ∆╢  

│⁸ ≤ ─℮ⅎ⁸ ─ ⌐ ⇔ ⌐≈™≡─ ╩ ™⁸

⌂ ╩ ╠╣╢╟℮ ╘⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ─ ╛∆™ ⌐ ה ה ה ה

ה ┘ ╩ ⇔√ ─ ╩ ∆╢╒⅛⁸ ⌐ ╢

─ ⌐№√∫≡│⁸ ─ ⌐≈™≡⁸ ⁸ ┘ ≤ ∑╩

℮≤≤╙⌐⁸ ⁸ ┘ ⌐ ∆╢ 24 2 27 ה

1 ⁸ ⌐⅔↑╢ ─ ⁸ 37 8 30

⁸ ⌐⅔↑╢ ─ ─ ⌐≈™≡  18 3 31

 37 ה 205 ⁸ ⌐⅔↑╢ ┘ ─ ⌐

≈™≡ ⁸ ה  18 3 31 38 ה

206 ┘ 47 2 ⌐ ≠

⅝⁸ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ⌐№√∫≡│⁸ ⌐ ↕╣╢ ⌐ ∫≡ ⇔⁸ ┘

⅜ ⌐ ∆╢╟℮⁸ ⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ →╢ ⁸ ⌐ ∆ ─ ┘ ─

╩ ∆╢↓≤⅜≢⅝╢╙─≤∆╢⁹↓─ ⁸ │⁸ ─ ⌐ ℮╙─≤∆╢⁹

↓╣⌐ ℮ │⁸ ─ ≤∆╢╙─≤∆╢⁹ 

─ ≢ ⅜ ⌐⌂∫≡™⌂™  

⅜ ⌐ ⇔√  

─ ⁸ ┘ ⌐ ╩ ™√  

⌐ →╢╙──╒⅛⁸ ⅜ ≤ ⇔√  

│⁸ ⌐ ∟ ╕√│∕─ ─ ⅜ ™ ⌐⁸ ⁸
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⁸ ⁸ ┘ ╩ ⇔√ ╩ ⇔⁸ │ ╛⅛⌐ ╩ ⇔

⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ─ ⅜ ⌂ │⁸ ─ ╩ ≡ ∆╢↓≤

⅜≢⅝╢╙─≤∆╢⁹ 

│⁸ ┘ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⇔ ┘⌐ ─ ┘ ⌂≥┼ ╩ ╓↕⌂™╟℮

⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅜ ∂√ ⌐│ ∟⌐ ┼ ⇔⁸∕─

⌐ ⇔≡ ∆╢╙─≤∆╢⁹╕√⁸ ⅜ ─ ⌐╟╢╙─≤ ╘╠╣╢ ⁸

╠─ ≢ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⅜ ⌂ ≤ ╩ ≢⅝╢╟℮ ⁸ ┘

⌐⅔↑╢ ⌂ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ≢⅝⌂™↓≤╩ ╕√│ ⇔√ ⁸√∞∟⌐ ┘

┼ ⇔⁸∕─ ╩ ↑╢╙─≤∆╢⁹ 

─ │⁸ ∆╢ ╩ ⅝⁸∆═≡ ⅜╡ ≤∆╢⁹ 

│⁸ ⅜ ╘╢ ⌐╟╡ ╩ ™⁸∕─ ┘

╩ ∟⌐ ⁸ ⇔⁸ ⌐ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

√∞⇔⁸∕╣ ≢ ⅛╠─ ⅜№∫√ │ ∟⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⅜ ╘╠╣≡™⌂™ ⌐≈™≡│⁸ ≤ ─ ⁸ ╩

℮╙─≤∆╢⁹ 

10 │⁸ ─ ╩ ╕√│ ∆╢ ⁸№╠⅛∂╘ ⌐≈™≡

≤ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ─ ╩ ⁸ ⌐╟╡ ⇔≡⅔⅛⌂↑

╣┌⌂╠⌂™⁹ 

11 │⁸ ⌐╟╡ ─⅔∕╣─№╢ ⁸ ⌐≈™≡│⁸ ╩ ⅎ⌂™

╟℮⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸∕─ ╩ ⌐ ⇔√≤⅝│⁸ ⌐ ∫≡ ⇔

√ ╩ ⇔⁸ ⌐ ⅎ╢≤≤╙⌐⁸∕─ ⇔╩ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

─ │⁸ ⌐ ∫≡⁸ ─ ─ ╩

⇔√ ╩ ⇔⁸ ─ ┘ ─ ─ ⌐ ∆╢ ⌐ ∫≡⁸

⅜ ╛∆™ ┘ ⅜ ╛∆™ ⌐ →╢≤≤╙⌐⁸∕─ ⇔╩ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

─ │⁸ ⁸ ⁸ ⁸ ╩

╗ ┘ 1 ─ ─ ⇔≡™╢ ─╖ ⌐ ⌐⅔™≡⁸ ⁸

⁸ ⁸ ┘ ─ ∫√ ╩ ↕∑⌂↑╣┌⌂╠⌂™⁹ │₈ 1.1₉

╩ ≤∆╢⁹ 

─ │⁸ ┘ ⌐ ⅜ ∂√ │⁸∕─ ∆╖╛⅛⌐

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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 ─  

│⁸ ⌐ ∆╢ ⌐│⁸ ─ ⌐ →╢ ╩ ≡ √↕⌂↑╣┌⌂╠⌂™⁹ 

⅜ ⌐≈⅝ ⌐ ⁸ ┘ ∆╢╙─≢№╢↓≤⁹ 

⅜ ⌐ ↕╣√ ≢№╢ ⌐│⁸

≢⌂™↓≤⁹ 

│⁸ ─ ╩ ∆╢↓≤⁹⌂⅔⁸ ╩ ∆╢≤⅝│⁸

⌐ ↕╣╢ ⁸ ─ ⁸ ∕─ ─ ⁸ ∕─

─ ⅜ ⌐ ↕╣╢╟℮⁸ ⌐⅔↑╢ ─ ⁸ ╩ ⌐ ⇔

√ ⌂ ─ ┘ ⌂ ╩ ╘╢ ↑ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ⌐ ∆╢  

│⁸ ⅜ ─ ה ─ ┘ ─ ⌐ ⇔≡⁸ ⇔ↄ

≤ ╘╠╣╢╙─⅜№╢≤⅝│⁸ ⌐ ⇔≡⁸∕─ ╩ ⇔√ ⌐╟╡⁸ ⌂

╩≤╢═⅝↓≤╩ ∆╢↓≤⅜≢⅝╢⁹ 

╕√│ │⁸ ⁸ ↓╣╠─ ≤

╩ ∆╢ ╩ ↄ⁹ ⅜ ─ ה ─ ┘ ─ ⌐ ⇔≡⁸ ⇔ↄ

≤ ╘╠╣╢╙─⅜№╢≤⅝│⁸ ⌐ ⇔≡⁸∕─ ╩ ⇔√ ⌐╟╡⁸ ⌂

╩≤╢═⅝↓≤╩ ∆╢↓≤⅜≢⅝╢⁹ 

 ⌐╟╢ ╩ ╗ ┘  

│⁸ ⌐ ™⁸ ─ ⌐≈™≡ ─ ╩ ╘╢⌐№√∫≡│⁸№╠⅛

∂╘ ⌐ ╘╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⅜ ─≤⅔╡ ╦╣≡™╢⅛≥℮⅛╩ ∆╢√╘⁸ ⌐ ∂

╕√│ ⌐ ∟ ╡⁸ ⇔⁸╕√│ ─ ╩ ≢⅝╢╙─≤⇔⁸ │↓

╣⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐╟╢ ╩ ╗ ┘ ⌐ ⌂ ⁸ ┘ ─

┘⌐ ∕─ ─ ╩∆╢╙─≤∆╢⁹⌂⅔⁸ │⁸ ⅜ ⌐⅔™≡

┘ ╩ ╗ ╩ ℮ ⁸ ⌐ ⌂ ─ ╦∫√ ╩ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

⌐╟╢ ╩ ╗ ┘ ─ │⁸ ─ ╘╢ ≤∆╢⁹√∞

⇔⁸╛╗╩ ⌂™ ⅜№╢≤ ⅜ ╘√ │↓─ ╡≢│⌂™⁹ 

ʺ̑ Ʋ ̯ 

 

1.1 ╘χ  
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│⁸ ─ ⌐ ≠⅝⁸ ─ ╩ ↑⁸ ╩ ╗ ⌐ ⇔√

⌐№∫≡╙⁸ ⌐ ∆╢ ─ ─ ┘ ⌂╠┘⌐

⌐≈™≡⁸∕─ │ ╣╠╣⌂™╙─≤∆╢⁹ 

│⁸ ⌐ →╢ ⌐ ≠™≡ ℮╙─≤∆╢⁹ 

│⁸₈ 1- 0₉⌐ ∆ ┘ ⌐ ↕╣√ ⌐⅔™≡⁸ ≤⇔≡

─ ⌐╟╢ ╩ ↑⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ⅜ ≢⅝⌂™

│⁸₈ 1- 0₉⌐ ∆ ┘ ⌐ ╘╠╣√ ⌐⅔™≡⁸ ╩

≤∆╢↓≤⅜≢⅝╢⁹↓─ ⌐⅔™≡⁸ │⁸ ⁸ ─ ╩ ⇔⁸

⌐↓╣╠╩ ⇔ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ↑╢ ⅜№╢ │⁸ ⌐ ⌐ ╦╢ ⁸ ⁸

╩ ─ ⌐╟╡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ │⁸

⅛╠ ─ ⌐≈™≡ ⅜№∫√ │⁸ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∆╢╙─≤⇔⁸ ⅜ ⇔ ⇔√ ⌐ ╦╢ ╩⁸

╕≢⌐ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⅜ ⌐ ≤⌂╢ ─ ⅜≢⅝╢╟℮ ⌂ ╩

∆╢╙─≤∆╢⁹ 

 

1- 0  

   

   

  ─ ⇔√  

 

 
 

ⱪꜟכⱨ꜡כꜞfi◓ 

 

   

 

ה   

  

◘fi♪ⱴ♇♩  

Ᵽכ꜠♪ꜟ◌♅כfi  

◘fi♪♪꜠כfi 

◘fi♪♪꜠כfi 

ⱭכⱤכ꜠♪כfi 

 

 

╘  ◘fi♪◖fiⱤ◒◦ꜛfiⱤ▬ꜟ 
 

 

 

 

 

☿ⱷfi♩Ⱶꜟ◒  

Ɽ▬ꜟ 

 

 

  

 

╩ ↄ  

 

 

 

 

 ◖fi◒ꜞΊ♩   
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H  

 

 

 

 

 

ꜞⱣכ☻  

◓fi◦כ◔ꜟכ○  

ꜟꜞ♪☻כ▪  

 

 

≡  

 

 

  

─ ⇔√  

 

≡  

 

◒ꜝ►♩  

fi♁כ◔ⱪfiכ○  

fi♁כ◔◒♇♅ⱴכꜙ♬  
 

ⅎ ↑  

 

fi♁כ◔ⱪfiכ○  

 

fi♁כ◔◒♇♅ⱴכꜙ♬  

─ ⇔√  

≡  

  

 

 

 

   

 

 ⁸ ╗  

  

 RC  

 ⱨכ♅fi◓  

 RC  

  

  

 

─ ⇔√  

 

 

⇔  

 

RC  
 ─  

  ≡  

 ↔≤ ╘╢⁹ 

 

 

⌐ ↕╣╢  ─  

⌐ ⅜ ↕╣╢  

┼─  ─  
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─   ↕╣√  

─ ┘  
─  

 
╩ ∆╢  

 

─  

─  

─  

 

⌐ ⅜ ∂√  

 

─  
 

   

♪ꜟכ◦  
  

  

 

ה  
─   

 

▪☻ⱨ□ꜟ♩  

  

─  
 

 

↕─  

כ▪◖  
 

 

 ⅜ ⇔√  

─  ⅜ ╕∫√  

─  ⅜ ∆╢  

 ─  ╩ ∆╢ ⅜ ∂√  

 

T  

 ◘♪ꜟ  

  

╩ ↄ  

 

 

 

─  ⅜ ∆╢  
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│⁸ ⌐ ↕╣√ ⁸ ≤⌂╢ ─ ⁸

⁸ ─ ⌐≈™≡ ∆╢≤≤╙⌐⁸ ⅛╠ ─№∫√ ⁸╕√│

⌐ ≢⅝╢╟℮ ⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ┘

⌐╟╢╙─≤∆╢⁹ 

 ─  

│⁸ ⅛╠ ─√╘─ ─№∫√ ⁸ ∟⌐ ≢⅝╢╟℮ ╩

⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

 ┘ ─  

│⁸ ⌐ ⅜ ╘╠╣≡™╢ ≢⁸∕─ ╩ ∆╢ ⅜№╢

⌐│⁸№╠⅛∂╘ ≤ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐ ⅜ ╘╠╣≡™⌂™ ≢⁸ ─ ╕√│ ⌐⁸ ╩

℮⌐№√∫≡│⁸ ⌐∕─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ─

┘ ⅜ ≤ ╘√ ⌐│⁸ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡ ┘ ≤ ⌐ ⇔≡⁸

─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

╩ ⇔⁸ ╩ ╕√│ ─ ⅜№╢≤ ↕╣╢ ⌐│⁸

≤ ⇔≡⁸∕─ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

 ─ ™ 

│⁸ ⌐ ∟⁸ ⁸ ⁸∕─ ─ ⁸ ⁸ ╩

⌐╦√╡ ∆╢≤≤╙⌐⁸№╠⅛∂╘ ⌐╟╡ ⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ⁸∕─ ─ ╕√│ ╩ ≤∆╢≤⅝│⁸ ╛

⅛⌐∕─ ≤ ⇔⁸∕─ ⌐╟╡ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ╕√│ ╩ ⅎ╢⅔∕╣─№╢ ⌐≈™≡ ─

⌂ ╩ ∂╢≤≤╙⌐⁸ ⌐⅔™≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ≤─  

│⁸ ─ ⌐ ≠⅝⁸ ╕√│ ─ ≤ ⌐ ⇔⁸ ⇔⌂

↑╣┌⌂╠⌂™⁹╕√⁸ ⅜ ∆╢ ⅜ ⌐ ↕╣╢ ⌐╙⁸↓╣╠

≤ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─  

│⁸ ⌐╟╡ ⇔√ ⁸ ⁸ ∕─ ─ ╩ ⌐ ™╢ ⁸ ⌐╟╢

╙─≤∆╢⅜⁸ ⌐ ⅜⌂™ ⌐│⁸ │ ⌐ ↕╣√ ⌐

№∫≡│⁸ ≤ ∆╢╙─≤⇔⁸ ─ ⌐№∫≡│⁸ ─ ╩ ⌂↑

╣┌⌂╠⌂™⁹ 

│⁸ ┘ ◖fi◒ꜞכ♩ ⁸▪☻ⱨ□ꜟ♩ה◖fi◒ꜞכ♩ ⁸

⁸ ⁸ ⌂≥─ ─ ™⌐ √∫≡│⁸₈ ꜞ◘▬

◒ꜟ 2020₉ ⁸₈ ꜞ◘▬◒ꜟ 2016 ●▬♪ꜝ▬fi₉⁸₈

─ ┘ ─ ₉⁸₈ ₉⌐ ≠⅝⁸ ─

⌂ ┘ ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹ 
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│⁸₈ ─ ⌂ ─ ⌐ ∆╢ ₉⁸₈ ─ ┘ ⌐ ∆╢ ₉⁸

₈ ⌐ ╢ ─ ⌐ ∆╢ ₉⁸₈ ₉ ╩ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

│⁸₈ ꜞ◘▬◒ꜟ 2016●▬♪ꜝ▬fi₉⌐ ≠⅝⁸ ─ │

─ ה ─ ⌐⅛⅛╦╠∏⁸ 100 ─ ⌐≈™≡⁸₈

₉ ┘₈ ₉╩ ⇔⁸ ⌐ ╘ ⇔⌂↑╣┌

⌂╠⌂™⁹╕√⁸ ⅜100 ─ ⌐≈™≡⁸₈ ₉ ┘₈

₉╩ ⇔⁸ 1 ∆╢≤≤╙⌐⁸↓╣╠─ ╩

⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ │⁸ ⌐╟╡⁸₈ ◦☻♥ⱶ COBRIS₉╩ ⇔

⌐ ה ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │⁸ ⌐ ≠⅝⁸ ┘ ╩ ⅜ ╛

∆™ ⌐ →⌂↑╣┌⌂╠⌂™⁹ 

│⁸₈ ⌐ ╢ ─ ⌐ ∆╢ ₉⌐ ≠ↄ ╩ ↑ ℮

│⁸ 12 ⁸ ┼─ 13 ⁸ ┘

─ 9 ┘16 ⁸ 18 ⌐╟╡⁸ ┘

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ┼─  

│⁸ ╕√│ ⌐⅔™≡ ⅜500 ─ ⌐≈™≡⁸

◦☻♥ⱶ ⌐ ≠⅝⁸ ה ה ה ⌐ ≤⇔≡₈ ─

√╘─ ─⅔ ™₉╩ ⇔ ─ ╩ ↑√℮ⅎ⁸ │ ⁸ ⁸ ⁸

╩ ⅝10 ⌐⁸ ─ │ ⅜№∫√ ⅛╠ ⁸ ⁸ ╩ ⅝10

⌐⁸ │ ⁸ ⁸ ⁸ ╩ ⅝10 ⌐⁸ │

⌐ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ 500 ─ │ ─ ≡─ ≤⇔⁸ ה

ה ה ⌐∕╣∙╣ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ │⁸ ⁸ ⌐ ⅜ ∂√ ⌐ ℮╙─≤⇔⁸ ─╖

─ │⁸ ≤⇔≡ ╩ ≤⇔⌂™⁹ 

╕√⁸ ─₈ ₉⅜ ⌐ ™√ ⌐│⁸ ╛⅛⌐ ⌐ ⇔⌂

↑╣┌⌂╠⌂™⁹⌂⅔⁸ ≤ ─ ⅜10 ⁸ ⁸ ╩ ↄ ⌐ √⌂™

│⁸ ─ ╩ ≢⅝╢⁹ 

  

│⁸ ≢ ◖fi◘ꜟ♃fi♩ ⌐ ⇔√ ─ ⅜ ↕╣√ ⌐│⁸

─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

⅜ ⌐ ╦╡ ≢ ─ ╩∆╢ ⌐│⁸∕─ ⌐ ⇔⌂↑

╣┌⌂╠⌂™⁹╕√⁸ ⁸ ⁸♃כ♦⁸ ─ ⌐ ⇔⁸ ╩ ╘╠╣

√ │↓╣⌐ ∂⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ │⁸ ⌐ ∆╢ ≢│

⌂ↄ⁸ ⁸ ⁸ ┘ ─ ╩ ℮ │ ⇔⌂™╙─≢№╢⁹ 

⅛╠ ⌐ ∆╢ ╕√│⁸ ⌐≈™≡ ╩ ∂≡ ℮↓≤⅜№

╢─≢⁸↓─ │ ⅛╠ ╕√│⁸ ⅜№∫√╙─≤ ≢№╢⁹ 
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─ ⌐╟╡⁸ ⅜ ⌐ ⇔≡ ℮ ╕√│ │⁸ ╩

∂≡ ℮↓≤⅜≢⅝╢╙─≤∆╢⁹ 

 

  

 ─  

│⁸ ⁸ 4 2 ⁸

⁸

⁸ 17 3 31 ┘JIS A 8972 ה ╩ ⌐⇔≡⁸ ⌐

─ ⌐ ⇔ ╩ ™ ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸↓╣╠─

│ ─ ╩ ⅎ≡ ╩ ∆╢╙─≢│⌂™⁹ 

│⁸ ⁸ ┘ ─ ⌂ↄ⇔≡⁸ ┘ ─ ≤⌂╢╟

℮⌂ ⁸╕√│ ⌐ ╩ ╓∆⌂≥─ ╩⇔≡│⌂╠⌂™⁹ 

│⁸  469 ⁸ 9 2 ╩

⇔≡ ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∆╢ ─ ⁸ ⌐≈™≡⁸ ⌐╟╡ ⅜

↕╣≡™╢ ⌐│⁸↓╣⌐ ⇔√ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸╟╡

⌐ ∫√ ⅜№╢ ⌐│⁸ ─ ╩ ≡⁸∕╣╩ ∆╢↓≤⅜≢⅝╢⁹ 

│⁸ ┘∕─ ⌐№╢ ─ ⌐ ⇔≡ ╩ ╓↕⌂™╟℮

⌂ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ⁸ ⁸∕─ ⌐ ⇔≡│⁸ ⌂≥⌐ ╩ ™⁸ ⌐

╩ ⌐ ™ ╘╢√╘ ╩ ⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔↑╢ ─√╘ ─ ╡╩ ∆╢ ⁸∕─ ╩⁸

ⱪכ꜡⁸™ ⌐╟╡ ℮≤≤╙⌐⁸ ∟ ╡ ─ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ╩ ™⁸ ┘∕─ ─ №╢™│ ╩ ™

╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ─ ⌐≈™≡⁸™≈≢╙ ₁─ ─ ╩

≢⅝╢╟℮ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⌐≈™≡│⁸ ⌐ ╘

⌐ ∆╢╙─≤∆╢⁹ 

fi⁸כ꜠◒⁸│ ╩ ┘ ∆╢ ⁸ 25

11 ⁸ 125 fiכ꜠◒⁸ 18 1 5 ⁸

1 ╩ ⇔⁸ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ⁸ ≢ ╩ ∆╢ ╩ ℮ ⁸ ⁸

24 4 2 ⁸ 71 ╩ ⇔⁸ ╩ ∂⌂↑

╣┌⌂╠⌂™⁹ 

11 │⁸ ⌐ ╩ ∆╢ ⁸ ⁸ 24

1 20 ⁸ 6 ╩ ⇔⁸ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

12 │⁸ ⌐⅔™≡ ⇔ↄ│ ●☻ ─ ∆╢⅔∕╣─№╢ ⁸

⁸ 15 12 19 ⁸ 175 ⌐╟╡

⁸ ⁸●☻ ⁸ ╩ ∆╢≤≤╙⌐⁸ ╩

⅝⁸ ─ ⌐ ─ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸ ⌐⅔™≡ ╩ ∆╢ ⁸ ⁸
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26 3 31 ⁸ 50 ╩ ⇔⁸ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

14 │⁸ ─▬ⱷכ☺▪♇ⱪ╩ ╢√╘⁸ ⁸ ⁸ │

─ ╩ ™⁸ ⌂ ╩ ∆╢≤≤╙⌐⁸ ≤─ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi ┘

─ ⌐ ╘╢╙─≤∆╢⁹ 

15 │⁸ ⁸ ─ ⌐╟╡ √╡⁸ ─ ╩ ≡⁸ ─

⅛╠ ∆╢ ╩ ⇔⁸ ⌐ ⌐ ∆╢ ה ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ⱦ♦○ ⌐╟╢  

─  

⌐ ∆╢ ⁸ ⁸ ─  

⌐⅔↑╢  

≢ ↕╣╢  

∕─ ⁸ ה ≤⇔≡ ⌂  

16 │⁸ ─ ⌐ ∂√ ┘ ─ ⌂ ╩ ⇔⁸

⌐ ⇔≡⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

17. │⁸ ┘ ─ ⌐≈™≡⁸ⱦ♦○ ╕√│ ⌐ ⇔

√ ╩ ה ⇔⁸ ─ ⅜№∫√ │ ⇔⌂↑╣┌⌂╠⌂™⁹ 

18 │⁸ ⁸ ⁸ ⁸ ⁸ ─ ┘

≤ ⌂ ╩ ╡⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

19 │⁸ ⅜ ⇔╕√│ ⌐⅔™≡ ⅜№╢ │⁸ ─

⌐ ∆╢ ⌂ ╩ ℮≤≤╙⌐⁸ ⌐⅔↑╢ ─ ╩ ╘╢ ─

╩ ℮√╘⁸ ⌐╟╢₈ ₉╩ ∆╢╙─≤∆╢⁹ 

20 ⅜⁸ 4 6 ⁸ 68 30 1 ⌐ ∆╢ ╩

∂╢╙─≤⇔≡⁸ 2 ─ ⌐ ≠⅝⁸ ╩ ⇔√ ⌐│⁸ │↓╣⌐ ℮╙

─≤∆╢⁹ 

21 │⁸ ⌐⅔↑╢ ─ ╩∆═≡⌐ ↕∑⁸ ⌐ ≠

ↄ ╩ ⌐ ∂≡⅔ↄ╙─≤∆╢⁹ ⌐ ─ ⁸ ⌐≈™≡│⁸ ⌐

≠™≡ ⌂ ╩ ∂≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

22 │⁸ ─ ⌐№√∫≡│⁸ ─ ┘ ┘⌐ ─

╩ ⇔⁸ ╩ ─ ┘ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ⌐⁸ ⁸

─ ─ ⌐№√∫≡│⁸ ⁸ ⌐≈™≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

23 ⌐⅔™≡│⁸ ┘ ─ ─ ╩∆═≡⌐ ↕∑╢╙─≤⇔⁸

╩ ∂╢≤≤╙⌐⁸ ∟⌐ ┼ ┘ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

24 │⁸ ⌐ ⅜ ↕╣╢ ⌐│⁸ ─ ⁸ ↕ ╩

⇔ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

25 │⁸ ⁸ ─ ╩ ⇔√ │⁸ ⌐ ⇔⁸∕─

⌐≈™≡│ ─ ╩ ╘⁸ ╩ ⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

26 │⁸ ⌐ ╩ ⅎ√ │⁸ ∟⌐ ⌐ ⇔ ╩≤╡⁸

⌐ ∆╢≤≤╙⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

27 │⁸ ⅜ ∆╢ ─ ⁸ ⌐≈™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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 ┘ ─  

│⁸ ─ ⌐≈™≡│⁸ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∆╢ ─ ╩ ⇔⁸ ∆╢ ⅜№╢ ⁸

╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ─ ⌐ ™⁸ ─

─ ╩ ∂╢╙─≤∆╢⁹ 

⌂⅔⁸ ─ ⅜№∫√ ⌐│⁸ ∟⌐ ∆╢ ─

┘ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ⇔ ╩ ∆╢ │⁸ ⌐ ∟ ⌐ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ╩ ∆╢ │⁸ ─ ─√╘─ ⁸ ╩

⇔ ⌐ ─ ╩ ∏╢≤≤╙⌐⁸ ⌐⅔™≡╙⁸ ─ ╩ ™ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐≈™≡│⁸ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ℮ │⁸ ─ ─√╘⁸∕─ ─ ┘

⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ⇔⁸ ≢─ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸●♁ꜞfi⁸ ─ ─ ⌐ ─ ╩ ∆╢ ─ ╩ ™⁸ ─

⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ⌐╟╡ ⇔√ ⁸ ╩ ⅝⇔≡│⌂╠⌂™⁹ 

  

│⁸ ─ ⌐ ╢ ─ ⌐№√╡⁸ ─ ⌐≈™≡⁸ ⁸

┘ ≤ ∟ ╦∑╩ ℮≤≤╙⌐⁸ ⁸ ┘ ⌐ ∆╢

3 6 ה  2 ⁸ ⌐⅔↑╢ ─

 37 8 30 ⁸ ⌐⅔↑╢ ─ ─

⌐≈™≡  18 3 31  37 ה 205 ⁸ ⌐⅔

↑╢ ┘ ─ ⌐≈™≡ ה 

 18 3 31  38 ה 206 ┘ 18 4

1  65 ⌐ ≠⅝ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ─ ≤⌂╢ ∕─ ⌐ ╩ ╓∆ ⅜⌂™╟℮

⌐ →╢ ╩ ⇔⁸ ┘ ─ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┘ ⌐≈™≡ ─ ⁸ ╩ ∆╢↓≤⁹ 

│⁸ ≢─ ┘ ─ ⅛≈ ⌂ ╩ ╢√╘⁸ ⁸

╩ ⌐ ∆╢↓≤⁹ 

│⁸ Ⱪ꜡♇◒ ╩ ╕√│ ℮ ⁸ ╩

≢⅝╢╟℮⌂ ╩ ∂╢↓≤⁹ 

│⁸ ─√╘ ╩ ⇔⁸╕√│ ∆╢ ⅜№╢ │⁸ ─

⌐ ™ ⌂ ⌐∕─ ∆╢≤≤╙⌐⁸ ⁸ ╩ ∆╢↓≤⁹ 

│⁸ ╩ ≤∆╢ ⁸ ⌐ ⌂ ╩ ∂╢≤≤╙⌐⁸ ⌐

│ ╩ ∆╢↓≤⁹ 

│⁸ ┘ ─ ≢ ╩ ℮ ⁸№╠⅛∂╘ ─ ╩
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∆↓≤⁹ 

│⁸ ≤⇔≡ ⌐ ∆╢ ╩ ∆╢≤⅝│⁸ ─ ⌐╟╡

╩ ⇔⁸№╢™│ ∆╢↓≤─⌂™╟℮⌐∆╢≤≤╙⌐⁸ ⌐ ⌐ ⌐╟╢

╩ ⅎ⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⌐ ⌐╟╢ ╩ ╓⇔√ │⁸

─ ⌐╟╡ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐╟╢ ⁸ ┘ ─ ╩ ℮ ⌐≈™≡│

≤ ∟ ∑╩ ™⁸ ⌐ ∆╢ ⁸ ⁸ ⁸ ⁸ ⁸

─ ⁸ ─ ⁸∕─ ─ ⌐≈™≡ ╩ ≡⁸

─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔™≡ ↕╣√ ╩ ∆╢ │⁸ ─ ╘╢≤↓

╤⌐╟╡ ─ ┘ ╩ ℮╙─≤∆╢⁹ 

│⁸ ↕╣√ ─ ⌐ ─ ⁸ ┘ ╩

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹↓─ ⌐⅔™≡⁸ │⁸ ⌐ ─ ⅝

╩≤╢╙─≤⇔⁸ ⅜ ⌐ ∆╢ ╩ ⅝⁸ ─ ∕─ ⌂ ╩ ∂⌂↑╣

┌⌂╠⌂™⁹ 

⅜ ⌐ ∆╢╙─ ─ │⁸ ─ ⌐⅔™≡ ∆╢╙─

≤∆╢⁹ 

│⁸ ⌐ ─ ≤ ╩ ∆╢ ╘⅜№╢ ⌐⅔™≡│⁸∕─

╘⌐ ℮≤≤╙⌐⁸ ∆╢ ≤ ⌐ ∑⁸ ─ ╩ ╠⅛⌐⇔≡ ∆╢

╙─≤∆╢⁹ 

│⁸ ─ ⅜ ⅛≈ ⌐ ∆╢─⌐ ≤⌂╢ ⌐ ┘ ╩ ⇔

≡│⌂╠⌂™⁹╕√⁸ │⁸ ─ ┘ ╠⅛─ ⌐╟╡ ╩ ∆╢

≤⅝│⁸ ≤─ ≢ ↕╣√ ╩ ⅝⁸ ─ ⌐ ↕╣╢ ⅛

╠∆═≡─ ∕─ ─ ╩ ⇔⌂ↄ≡│⌂╠⌂™⁹ 

10 │⁸♄fiⱪ♩ꜝ♇◒ ─ ≢ ─ ⁸ ─ ╩ ℮ │⁸

⌐ ≤ ─℮ⅎ⁸ ⌐ ∆╢ ⌂ ─ ╩ ≡⁸ ≢

⌐ ∆╢≤≤╙⌐⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ ♩fiⱪ♄ꜟ♀כ▫♦⁸│

ꜝ♇◒╩ ∆╢ ⁸ ┼─ ─ ╩ ╢√╘ ꜟ♀כ▫♦ ╩ ∆╢↓≤⁹ 

11 │⁸ ⁸ ─ ⌐№√╡⁸ 3 ⌐⅔↑╢ ╩ ⅎ╢

╩ ↕∑╢≤⅝│⁸ 47 ─2⌐ ≠ↄ ╩ ≡™╢↓≤╩ ⇔⌂↑╣┌⌂

╠⌂™⁹╕√⁸ 22 ⌐⅔↑╢ ╩ ⅎ≡ ⁸ ╩ ⇔≡

∆╢≤⅝│⁸ 57 ⌐ ≠ↄ ╩ ≡™╢↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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↓↓≢™℮ ≤│⁸ ⅜ ⇔⁸╕√│ ⅜ ↕╣≡™╢ ⌐│∕─ ⌐⅔↑╢╙

─╩™™⁸ ─ ╩↑╪ ⇔≡™╢ ⌐│↓─↑╪ ↕╣≡™╢ ╩ ╗⁹ 

12 ♄fiⱪ♩ꜝ♇◒─ ⌐╟╢ ─ ⌐≈™≡│⁸ ─ ─≤⅔╡≤∆╢⁹ 

│⁸↕⇔ ╩ ⇔⁸№╢™│ ╩ ⌐ ⇔≡ ⌐╟╢

╩ ℮ ╩⁸ ⌐ ∟ ╠∑⌂™╟℮⌐∆╢╙─≤∆╢⁹ 

│⁸♄fiⱪ♩ꜝ♇◒╩ ∆╢ ⌐ √∫≡│⁸₈ ╩ ∆╢

⌐╟╢ ─ ⌐ ∆╢ ₉ ≤™℮⁹ ─ ⌐ ╖⁸ 12

⌐ ∆╢ ─ ╩ ╕ⅎ⁸ ┼─ ─ ╩ ∆╢╟℮ ∆╢╙─

≤∆╢⁹ 

│⁸ ─ ╕√│ ╩ ∆╢⌐№√∫≡│⁸ ⌐ ∆

╢ ⌐ ↑╢╙─╕√│ ⌐ ⇔♄fiⱪ♩ꜝ♇◒ ⌐╟∫≡ ⅛≈ ⌂ ╩ ↕

∑√╙─╩ ∆╢↓≤⁹ 

 ─  

│⁸ ─ ┘ ─ ─ ╩ ℮ ╩ ∆╢ │⁸ ╩

∆╢ ⌐╟╢ ─ ⌐ ∆╢ 26 6 13 ⁸

69 ⁸ 23 12 26 ⁸ 424 ┘

23 4 1 ╩ ⇔⁸ ≤ ⇔≡⁸ ⁸ ⁸ ─

⁸ ⁸ ─ ⁸∕─ ─ ⌐≈™≡ ╩ ≡⁸

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ 3 1 ⌐ ╘╢ ╩ ⅎ≡

┘ ╩ ∆╢ │⁸ 47 ─2⌐ ≠ↄ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ╩ ∆╢ │⁸♄fiⱪ◌כ─ ╩ ∆╢≤≤╙⌐⁸

25 11  86 ⌐ ™⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ╘╢ ╩ ⇔√ ╩ ⇔⁸ ╩ ⌐ ⇔≡│

⌂╠⌂™⁹ 

⇔ ─ ⁸ ─ → ─ ╩ ⇔≡│⌂╠⌂™⁹ 

│⁸ ⌐╟╢ ⅝ ╠⇔⅜ ⇔√ │⁸ ∟⌐ ╩ ╦⌂↑╣┌

⌂╠⌂™⁹╕√⁸ ⌐╟╡ ╩ ⇔⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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│⁸  469 ⁸ 9 2 ⌐

≠⅝⁸ ─ ה ⌐ ⁸ ╩ ╓↕⌂™╟℮ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ ∟⁸ ─ ╩ ™⁸ ה ⁸ ⁸ ⁸

⌐ ╩ ⅎ⌂™╟℮⁸╕√│∕─ ╩ ⇔⌂™╟℮ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂

™⁹ 

│⁸ ─ ⌐№√╡⁸ ⌐ ⇔ ─ ∆╢⅔∕╣⅜№╢ │⁸

≤ ─ ⁸↓╣╠─ ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⇔≡ ╩ ∆╢ │⁸ ─ ╖⁸ ⅜ ∂⌂™

╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅜ ⌂ │⁸ ┘ ─ ≤

─ ⁸ ⌐ ∂√ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ⁸ ╩ ⌐ ⇔⁸ ⌐ ╘⌂↑╣

┌⌂╠⌂™⁹╕√⁸ ⌐ ≢⅝╢╟℮ ⁸ ╩ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┘ ╩ ∆╢ │⁸ ─ ⁸ ⁸ ⁸ ⌐ ∂√ ┘

≢ ™⁸ ⌐ ╛ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√∫≡│⁸ ⌐ ∆╢ ╩ ╘╢ 40

6 15 ⁸ 61 ⌐╟╡⁸ ⅜ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ה ─ ╡ ™⌐≈™≡ ╩ ⇔⁸ ⌐ ─ ⁸ ╩

╦∑⁸ ⌐№√∫≡│ ╩ ╠⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ┘ ─ ≤⌂╠⌂™╟℮⁸ ⁸ ╩ ∆╢

⌐ ה ⇔⁸ ┘∕─ ─ ╩ √⌂↑╣┌⌂╠⌂™⁹ 

 ─  

│⁸ ⌐ ╩ ⇔√ ⁸ ╛⅛⌐ ⌐ ⇔⁸∕─ ╩ ↑⌂↑

╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⅜ ⇔√ │⁸ ∟⌐ ╩ ⇔ ⌐ ∆╢≤≤

╙⌐⁸ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

 ─  

─ ⁸ ┘ ╩╕≤╘√ ╩ ∆╢ ╕≢⌐⁸

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐ ℮ ⁸ 62 3

30 ⁸ ┘⌐ ─ ╩ ─℮ⅎ⁸ ⁸ ⁸ ⁸ ─

⌐≈™≡│⁸ ┘ ─ ⌐⅔™≡ ⇔⁸ ─ ⌐ ╘

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┼─ ⅜ ↕╣⁸╕√│ ⇔√ │⁸ ∟⌐ ╩ ∂

⌐ ⇔⁸ ─ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅛╠─ ⌐ ∆╢

⌐ ⇔≡│⁸ ╩╙∫≡∕─ ⌐№√╡⁸∕─ ─ │⁸ ≤⌂╠⌂™╟℮

≢ ∆╢ ⌐⇔≡⅔ↄ≤≤╙⌐⁸ ╩ ⌐ ⇔⁸ ⌐ ╦⌂↑╣┌

⌂╠⌂™⁹ 

│⁸ ─ ⌐ ™⁸ ⁸ ─ ⌐╟╡ ┼─ ╩ ∂⌂™╟℮
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⌐⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ │⁸ ⅜ ⌂ ─ ╩ √⇔⁸∕─ ╩

↑ ⌂⅛∫√⅛ ⅛─ ∆╢√╘─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∆╢ ⅛╠ ⇔√ ╩₈ ┘ ─ ⌐

∆╢ ₉⌐ ≠⅝⁸ ⌂ ╩≤╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╕√│ ⌐ ⅜ ⇔⌂™╟℮ ╩ ∂╢╙─≤∆╢⁹ 

╕√⁸ ─ ⁸ ╩ ╕√│ ⌐ ⇔≡│⌂╠⌂™⁹ ⅜ ∂√

│⁸ │ ╠─ ≢ ⇔⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√╡₈ 1- 1₉⌐ ∆ ╩ ∆╢ ⁸ ┘♩fi

Ⱡꜟ ⌐№√╡₈ 1- 2₉⌐ ∆♩fiⱠꜟ ╩ ∆╢ │⁸₈

●☻ ─ ⌐ ∆╢ 17 51 ₉⌐ ≠ↄ ⌐ ∆╢

⁸╕√│⁸₈ ●☻ 14 4 1 ⁸ 225 ₉⁸

₈ ●☻ ─ ⌐ ∆╢ 18 3 17 ↑

348 ₉╙⇔ↄ│₈ 3 ●☻ 18 3 17 ↑ 215

₉⌐ ≠⅝ ↕╣√ ●☻ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ●☻

╩ ≢⅝⌂™ │⁸ 7 ₈ ─ ●☻

─ ₉⁸╕√│↓╣≤ ─ ≢ ↕╣√ ─ ה

╙⇔ↄ│ ⌐╟╡ ↕╣√ ●☻ ╩ ⇔√ ⌐≈™

≡╙⁸ ●☻ ≤ ≤ ⌂∆↓≤⅜≢⅝╢⁹√∞⇔⁸↓╣⌐╟╡ ™ │⁸

≤ ∆╢╙─≤∆╢⁹ 
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│⁸ ⌐ ℮ ⁸ 62 3

30 ⌐╟∫≡ ה ╩ ≢ ╩ ↑≡™╢ ⌐│⁸

ה ─ ⌐ ∆╢ ⁸ 13 4 9 ⌐ ≠⅝

↕╣√ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ה ⌐╟╡ ─

⅜ ⌂ │⁸ ≤ ≤ ╘╠╣╢ ╕√│ ╩╙∫≡ ∆╢↓≤⅜

≢⅝╢╙─≤∆╢⁹ 

│⁸ ⁸ ⁸ ╕√│ ─ ⌐№√∫≡│⁸ ↔≤─ ╩ ╕ⅎ⁸

≤↕╣╢ ╛ ⁸ ╩ ∆╢╙─≤∆╢⁹ 

│⁸ ╩ ≤∆╢ ─ ⌐№√∫≡⁸ ╩ ⇔≡ ∆╢≤⅝

│⁸ ─ ⌐ ∆╢ ╕√│ ⅜ ∆╢ ●♁ꜞfi☻♃fi♪

≢ ↕╣≡™╢ ╩™℮⁹ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅛╠

⌐ ⇔√ ─ ╩ ╘╠╣√ ⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ╩ ≤∆╢ ─ ⌐№√∫≡│⁸ ⌐ ╩
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↕∑╢╙─≤∆╢⁹ 

10 │⁸ ⌐╗↑≡ ─ ⌐ ╡ ╕⌂↑╣┌⌂╠⌂™⁹ 

≢ ∆╢ ⌐≈™≡│⁸JIS ╩ ∆╢↓≤⁹ 

⅜∕─ ─ ≤ ≢ ℮ ┘ ⌐ ╢ ╩ ≤∆╢ ─

⌐ ⇔≡│⁸ ─ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─  

│⁸ ─ ⌐№√╡⁸ ─ ⌐ ⇔⁸ ⌐╙ ─

╩ ↕∑⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⌐ ╩ ⇔√≤⅝│⁸ ∟⌐ ╩

⇔⁸ ⌐ ⇔⁸∕─ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

⅜⁸ ─ ⌐№√╡⁸ ∕─ ─ ╩ ⇔√ │⁸ ≤─ ⌐

╢ ⌐ ∆╢╙─≤╖⌂⇔⁸ ⅜⁸ ─ ≤⇔≡─ ╩ ∆╢╙─≢

№╢⁹ 

 ─  

│⁸ ─ ⌐№√╡⁸ ⌐│ ⇔⌂↑╣┌⌂╠⌂™⁹ ⌐⁸ ⁸

│ ≢ ℮ ⌐ ∆╢ │⁸ ⌐ ⇔⁸ ─ ⌐ ╦⌂↑╣┌⌂╠

⌂™⁹ 

 ↑ 

│⁸ ─ ╕√│ ─ ⌐ ⇔≡⁸ ⌐ ∆╢≤⇔√╙─╩ ⅝⁸

─ ⁸ ⁸ ┘ ╩ ∆╢≤≤╙⌐⁸╕√⁸ ┘ ⌐ ╢ ╩

⇔⁸ ≤⇔√ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ⌐ ⌂ ⁸│⇔↔ │⁸

─ ⌐ ™ ⇔⁸ ⁸ ∆╢╙─≤∆╢⁹ 

 

   

 ─  

│⁸ ⌐⁸ ≤ ≤─ ⁸ ─ ⁸ ↑⁸

─ ╩ ™⁸ ⅜ ⇔√↓≤╩ ⇔√ ⁸ ⌐ ╩ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

 ─  

│⁸ ⌐⁸ ⌐ →╢ ╩ ⌐ ⅎ≡⁸ ⌐ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

 ─ ╩╙≤⌐⁸ ⌐╟╡ ⇔√  

 ⌐╟╡ ⇔√  

 ↓─ ⌐ ╘╢ ─ ┘ ⅜ ⇔√  

│⁸₈ ─ ₉⌐ ≠™≡ ⇔√ ⁸╩♃כ♦

≢ ⇔⌂↑╣┌⌂╠⌂™⁹ ⌐№√∫≡│⁸₈ ●▬♪ꜝ▬fi ₉₈

●▬♪ꜝ▬fi ₉⁸₈ ⌐ ∆╢ ●▬♪ꜝ▬fi ₉

╩ ⌐⇔⁸ ≤ ─ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⇔≡⁸₈ ♅▼♇◒◦☻♥ⱶ₉⌐╟╢♅▼♇◒╩ ⅜כꜝ◄⁸™

⌂™↓≤╩ ⇔√ ⁸►▫ꜟ☻ ╩ ⇔√ ≢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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⌐ ∆╢ │⁸ ⌐ ╩ ⌐ ⇔√ ╩ ⅝⁸↓─ ⌐

∆ ⌐ ⇔√╙─⁸╕√│↓╣≤ ─ ╩ ∆╢╙─≤∆╢⁹√∞⇔⁸ ⅜

⇔√ ┘ ⌐ ↕╣≡™⌂™ ⌐≈™≡│ ↄ╙─≤∆╢⁹ 

⌐ ∆╢ ─₈ ─ ₉≤│⁸JIS ⌐ ⇔√╙─⁸╕√│↓╣≤

─ ╩ ∆╢╙─╩™℮⁹ 

⌐№√∫≡│ ⌐ ⇔ ─ ≢№╢↓≤╩ ∆╢╙─≤∆╢⁹ 

 

 ─  

│⁸ ╠─ ⌐╟╡⁸ ⌐ ∆╢ ─ ╩ ∆╢ ⁸

⁸Ⱶꜟ◦כ♩ ─ ╩ ⁸ ⇔⁸ ╕√│ ─ ⅜№∫√

│ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸JIS ─℮∟JISⱴכ◒ ⅜ ↕╣JISⱴכ◒

⅜ ↕╣≡™╢ ה ⁸₈JISⱴכ◒ ₉≤™℮ ⌐≈™≡│⁸JISⱴכ◒

╩ ∆ ─ ⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

│⁸ ⌐⅔™≡ ╩ ℮↓≤≤⇔≡™╢ ⌐ ∆╢ ⌐≈™≡│⁸JIS╕

√│ ≢ ╘╢ ⌐╟╡ ╩ ⇔⁸∕─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹

⌂⅔⁸JISⱴכ◒ ⌐≈™≡│ ╩ ≢⅝╢⁹ 

│⁸ ⌐⅔™≡⁸ ⌐ ─ ⇔ↄ│ ┘ ╩ ↑≡ ∆╢

↓≤╩ ↕╣√ ⌐≈™≡⁸ ╕√│ ╩ ∆╢ ╩ ⌐ ∆╢╕≢⌐

⌐ ⇔⁸ ╩ ↑⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸JISⱴכ◒ ⌐≈™≡│⁸JISⱴכ◒

─ ≤⇔ ╕√│ ╩ ∆╢ ─ │ ≢⅝╢⁹ 

│ ⌐ ∆╢ ⌐≈™≡⁸ ⌐ ─ ─

⁸ ╩ ⇔√ ╩ ⇔⁸ ─ ┘ ╩ ↑⌂↑╣┌⌂╠⌂

™⁹√∞⇔⁸ ─ ─ ⌐ ╡⁸ ─ ≤∆╢↓≤⅜≢⅝

╢⁹ 

│⁸₈ 2- 1₉ ┘⌐ ⌐ ↕╣√⁸ ⌐ ∆╢ ⌐ ╩ ≤∆╢

╩ ↄ⁹ ⌐≈™≡⁸ ⌐ ╩ ⇔√ ╩ ⇔⁸

─ ┘ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

2- 1 ╩ ≤∆╢  

   

 

 JISⱴכ◒  

ⱪ꜠☻♩꜠☻♩◖fi◒ꜞכ♩  

ⱳ☻♩♥fi◦ꜛfi  
JISⱴכ◒  

←™ ┘  JISⱴכ◒  

☿ⱷfi♩ ┘  

☿ⱷfi♩ JISⱴכ◒  

 JISⱴכ◒  
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☿ⱷfi♩ 

◖fi◒ꜞכ♩  

☿ⱷfi♩◖fi◒ꜞכ♩  JISⱴכ◒  

◖fi◒ꜞכ♩ ⁸◖fi◒ꜞכ♩  JISⱴכ◒  

∕─  

 ♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠

JISⱴכ◒ ╩

⇔≡™╢ ≢ ↕╣√

╙─ 

▪☻ⱨ□ꜟ♩  ─  

  

ה   

  

 

│⁸ ⌐ ⇔≡⁸ ⅜ ∆╢ │↓╣⌐ ∟ ╦⌂↑╣┌⌂╠⌂™⁹⌂

⅔⁸ ⅜ ∟ ╦⌂™≤⅝│⁸ ⌐≈™≡ ╩ ⇔ ≡╢↓≤│≢⅝⌂™╙─≤∆

╢⁹ 

│⁸ ┘ ─√╘ ⌐ ⅎ╠╣⌂ↄ⌂∫√╙─│⁸ ⌐ ⇔≡│⌂╠

⌂™⁹ 

│⁸ ─ ⁸ ≤⌂∫√╙─│⁸ ∟⌐ ⌐ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

│⁸ ≢ ↕╣√ ─℮∟JISⱴכ◒ ─ ╩ ™╢ │⁸

ה ⅜ ∆╢ №╢™│⁸

─ ≢ ⇔√ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸₈ 2- 2₉⌐ ∆ ≢ ↕╣√ ╩ ™╢ │⁸

╩ ─ ╩ ∆╢ ≤∆╢↓≤⅜≢⅝╢⁹ 
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 ─  

│⁸ │ ⌐ ⇔√ ⌐≈™≡⁸ ∆╢╕≢⌐ ╕√│ ⅜

∂⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ │ ⌐ ⇔√ ≢№∫≡╙⁸ ─ ⌐╟╡ ─ ⅜⁸

≤ ⅛╠ ↕╣√ │⁸↓╣╩ ╡ ⅎ╢≤≤╙⌐⁸ √⌐ ∆╢ ⌐≈

™≡│ ⁸ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

 

2-2 ˮᵤᵰὺ Ɫ∙ ל ₰ʾ ˯ Ɫ∙ 
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 ─  

│⁸ ⌐ ∆╢ ⌐≈™≡⁸ ⌐ ≠⅝⁸ ─ ⌐ ≤⌂╠⌂™╟℮

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─  

─ │⁸ ≤⇔≡⁸ ⅝ ≢─ ┘ ≢ ℮╙─≤∆╢⁹ 

↓─ ⁸ ┘ ╩ ⇔ ╢ ╩ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐ ∆╢ ⌐≈™≡⁸ ┘ ╩ ⇔⁸ ⇔⌂↑╣┌⌂╠⌂™⁹

⌂⅔⁸ ╩ ⇔ ™╙─│⁸ ⁸ ⅝ ╩ ⇔⁸ ─ ╩ ↑⌂↑╣┌⌂╠

⌂™⁹ 

 

  

  

│⁸ ⌐ ™ ∂√ ─ ⁸ ⁸ ה ה ─

⁸ ⌐≈™≡⁸ ┘ ╩ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐≈™≡⁸ ─ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ∆╢ ⁸№╠⅛∂╘ ⌐≈™≡ ≤ ⇔⌂↑╣┌

⌂╠⌂™⁹⌂⅔⁸ ⌐№√∫≡│⁸ ⁸ ⁸ ⅜ ⇔⌂™╟℮ ≢♩כ◦╩ ℮

─ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

 

  

  

 

 

ᵑ │⁸ ─ ⌐ ∆╢ ⁸ ┘ ╩ ∫≡™╢ ╩

⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸∆═≡ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

ᵒ ⅜ ∆╢ │⁸JIS ⌐╟╢ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

ᵓ ─ ⁸ ⌐ ↕⌂™ ≢№╢≤ ╘╠╣≤⅝│⁸ ─ ⁸╕√│

─ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

  

ᵑ  

▪ ⌐│⁸ ⌐ ╘ ╘─≢⅝╢╙─╩ ⇔⁸ ⅜ ≢№╡⁸ ⁸

─ ╩ ∏╢╙─⁸╕√│ ┘ ⌐╟╡ ⌐⌂╢ ⁸

⌂≥╩ ⇔≡│⌂╠⌂™⁹ 

▬ ≤⇔≡⁸ │ (◦ꜟ♩)0.075 ⅜15% 50% ( :

(SF)≤⇔⁸◗Ⱶ⁸ ─ ╩ ╕⌂™╙─≤∆╢⁹ 

ᵒ ◒♇◦ꜛfi ⁸ ⇔ ┘  

▪ ◒♇◦ꜛfi ⁸ ⇔ ┘ │⁸ ⁸ ⁸ ≢⁸ ⌂ ╩ ∟⁸

♪꜡⁸◗Ⱶ⁸ ─ ╩ ╕⌂™╙─≤⇔⁸ ─0.075 ─

⅜6 ≢№╢↓≤⁸╕√⁸₈JIS A 5308 A ꜠♦▫כⱵ◒☻♩◖fi◒ꜞ

♩כ  A.8 ┘ ₉⌐ ↕╣≡™╢ 0.04% ≢№╢↓≤≤∆╢⁹ 
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ᵓ  

▪ │⁸ ╩ ╦⌂ↄ≤╙⁸∕─╕╕≢ ≢⁸◗Ⱶ⁸◖fi◒ꜞכ♩ ─

─ ╩ ╕⌂™╙─≤∆╢⁹ 

▬ 40 ⁸75ɡm┤╢™ 25 ⁸CBR3 ─╙─≤∆╢⁹ 

 

JIS  1202 ─  

JIS  1203 ─  

JIS  1204 ─  

JIS  1205 ─ ה  

JIS  1210 ╘⌐╟╢ ─ ╘  

JIS  1211 CBR  

JIS  1214 ⌐╟╢ ─  

JIS  1215 ─  

JIS  1218 ─  

10 JIS  1219 ─  

⁸☿ⱷfi♩⁸▪☻ⱨ□ꜟ♩ ─ ─ ⌐≈™≡│⁸ ─₈

₉─ ⌐╟╢⁹ 

  

┘ ─ │⁸ ≢ ⌐ ⇔√ ╩ ⅝⁸JIS ⁸JWWA ┘∕─

─ ⌐ ≠⅝ ↕╣√╙─≢⁸ ─ ⌐ ⇔√ ╩ ∆╢╙

─≤∆╢⁹ 

│⁸ ─ ╩ ↑√ ₈ ⅛╠─ ⇔

╖⌐ ∆╢ ™ ₉⌐ ↕╣≡™╢ │ ↄ⁹ ⅛╠ ↕╣╢ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

╩ ↄ ⁸ ─ │⁸ ╡ ⅝ ┘ ╡ ∂≤∆╢⁹ 

─ │⁸ ╡ ⅝ ┘ ╡ ∂≤∆╢⁹ 

─ ⌐ ╘╢ ⁸ ┘ ─ │⁸ ⌐ ╘╢₈

─ ┘ ⌐ ∆╢ ₉⌐ ∆ ה ⌐ ⇔√╙─≤⇔⁸ ⅜ ⌐ ∆╢

⌐ ⇔√ ╩ ∆╢╙─≤∆╢⁹ 

┘ ─℮∟⁸JIS ⁸JWWA ⁸JDPA ⁸WSP ⁸PTC ⌐ ≠⅝ ↕╣

√╙─≢⌂™  

 

꜠☺fi◖fi◒ꜞΊ♩  

 

꜠☺fi◖fi◒ꜞכ♩ Ⱳ♇◒☻ 

 

ꜞfi◓ ┘꜠☺fi◖fi◒ꜞכ♩ Ⱳ♇◒☻ 

┘  

 

10 ┘  
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│⁸ ⌐ ╘⅜⌂™ │⁸ ⌐ ╘╢₈ ₉⌐

╟╢╙─≤∆╢⁹ 
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⌐ ∆╢ │⁸∆═≡ ⅜╡ ≤∆╢⁹ 

│⁸ ─ ⌐⇔√⅜™⁸ ⌐ ∟ ╩ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

  

 

│⁸ ⌐≈™≡⁸ ⌐ ╘╕√│ ─ ⅜№╢ ╩ ⅝⁸

─ ⌐⅔™≡ ⌂ ┘ ╩ ∆╢╙─≤∆╢⁹ 

│⁸ ─ ┘ ─ ╩ ⌐ ⇔⁸ ⌐ ∆╢╙─

≤∆╢⁹ 

│⁸ ⅜ ⌐ ⌐ ⁸ ⁸ ⌐≈™≡ ⇔√ ⁸ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ∆╢ │⁸ ─ ≢ ∆╢ ⌐ ⅎ╠╣╢╙─≤

∆╢⁹ 

│⁸ ╩ ⇔⁸ ⌐ ∂≡ ╕√│ ⇔⁸∕─ ╩ ↕

∑╢╙─≤∆╢⁹ 

│⁸ ⌐≈™≡⁸ ⌐ ╘╕√│ ─ ⅜№╢ ╩ ⅝⁸

⁸ ╩ ⌐ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

│⁸ⱳfiⱪ ╩ ℮⌐№√╡⁸ ─ ⌐╟∫≡⁸◒▬♇◒◘fi♪⁸Ɽ▬Ⱨfi◓

⅜ ⅝⌂™ ╩ ∆╢≤ ⌐⁸ ╛ ─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸₈ ₉─ ⌐╟╢ ╛ ─ ╩ ⅛⌂™╟℮ ⌐ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ №╢™│ ⌐ ∆╢ ⌐⅔™≡ ⌐ ⅜⌂™ ⌐│⁸

⌐⁸ ⁸ ─ ⌐ ≠⅝⁸ ⌐ ⁸№╢™│ ╩ ↑⌂↑

╣┌⌂╠⌂™⁹ 

│⁸ ⌐╟╡ ∆╢ ⌐≈™≡⁸ ⌐ ™ ╡─ ─ ╩ ∫

√ ⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ┘ ⌐ ≤⌂╠⌂™╟℮⌐ ⇔⁸ ⌐⅔™≡│

╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⁸ ⅜№╢ │⁸ ⌐ ⇔√ ⁸ ⌐╟╡ ╩⇔⌂

↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ≢⅝╢ ╩ ∆╢ⱳfiⱪ ╩ ∆╢≤≤╙⌐⁸ ─

╩ ™ ─ ⌐ ⇔≡⁸ ≢⅝╢╟℮⌐⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

 

│⁸►▼ꜟⱳ▬fi♩№╢™│♦▫כⱪ►▼ꜟ─ ⌐№√╡⁸ ⌐ ⁸

⁸ ┘ ─ ╩ ™⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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│⁸ ⌐ ⅜№╢ ⌐│⁸ ╣ ╩ ↓↕⌂™╟℮⌐ ─ ⌐≈≤

╘ ╩ ⅎ⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ⇔≡⁸ ─ ╩ ≈√╘⌐ ─

⁸ ─ ┘ ─ ⌂ ⌐ ⌂ ╩ ⌐ ╦⌂↑╣┌⌂╠⌂

™⁹ ⌐ ─ ╩⇔≡│⌂╠⌂™⁹ 

│⁸ ⌐ ℮ ─ ⌐ ⇔≡⁸ ⌂ ╩ ∂≡⅔⅛⌂↑

╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ℮ ─ ╩ ∆╢√╘⌐⁸ ─

┘ ╩ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔√ ╩ №╢™│ ⌐ ∆╢ ⌐⅔™≡⁸ ⌐⁸

⁸ ─ ⌐ ≠⅝⁸ ⌐ ⁸№╢™│ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐╟╡ ∆╢ ╩ ⌐ ∫≡⁸ ╡─ ─ ╩ ∫√ ⁸

⇔⌂↑╣┌⌂╠⌂™⁹ 

™  

│⁸ ─ ╩ ⁸ ⌐ ∂≡ ☻ⱨ▼fi♪כ●│√╕♩כ◦⁸

≢ ™⁸ ┘ ⌐ ⇔≡ ╩ ⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ™ ╩ ⇔√ ⌐ ╩ ╡↕∑╢ │⁸ ╩ ↄ≤≤╙⌐⁸

╩ ∆╢╙─≤∆╢⁹ 

│⁸ ™ ─ ⌐№√∫≡│⁸ ─ ╩ ⇔√ ⁸ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

ה  

│⁸ ─ ╩ ⇔⁸ ─ ⁸ ─ ⌐ ─⌂™

╟℮⌐ ╘⁸ ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√╡⁸ ╛ ⁸ ⌐ ∆╢

⌂ ╩ ↑╢╟℮⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ℮ ⌐№√╡⁸ ╩ ∆╢ ⌐│⁸  

─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ה ─ ⁸ ─ ╖⌐ ⇔⁸ ≤⌂╢ ─

─√╘⁸ ⁸ ╡ ╩ ™⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╡╩ ℮⌐№√╡⁸ ─ ╩ ∆╢ ⅜№╢ ⌐│⁸ ╩ ™

─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔╩ ℮⌐№√╡⁸ ⇔ ─ ⁸ ⁸ ↄ∏ ╩ ⇔⁸ ↕╕

≢ ↕⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔ ⅜ ─ ⌐│⁸ ⌐ ╩ ™⁸ ≤⌂╢ ╩ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╛ ™ ⌐⅔™≡ ⇔╩ ℮ │⁸ ⌐ ╘╩ ╦

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔╩ ℮⌐№√╡⁸ ⅜№╢ ⌐│⁸ ⅜ ⇔⌂™╟℮⌐⁸

↕⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ─╟℮⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™ ─ ⇔⌐№√╡⁸
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⇔ ⌐ ╕╣╢ ⅜ ◔ ⌐ ⇔⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸ ⇔─ ⌐№√╡⁸ ⌂ ─ ≢ ╦⌂↑╣┌⌂╠⌂™⁹ 

12 │⁸ ─ ╖⌐⅔™≡⁸ ⌐ ╩ ⅎ⌂™╟℮ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

13 ╩♩♇▼☺כ♃כ◊►⁸│ ™≡ ⁸ ╩ ∆╢ ⌐│⁸ ─

╘╩ ≢ ↕∑ ∟ ⅛∑⌂↑╣┌⌂╠⌂™⁹ 

14 │⁸ ⁸ ─ ⅝ ╩ ⌂≥ ─ ╩ ∂⌂™╟℮ ╩

≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

15 │⁸ ▪fi◌כ─ ⌐≈™≡│⁸ ╛ ⌐ ╩ ⅎ⌂

™╟℮⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

16 ה♪♇꜡▬♃⁸│ ⇔№╢™│ ה ⇔─ ↑⌐№√∫≡ ⅜ ⌐ ↄ

╟℮⌐ ↑╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

17 │⁸ ─ ⌐№√╡⁸ ≤ ⇔≡│╘ ╖⁸ ≤ ≤─ ⌐

─⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ ╡∆⅞√ │⁸ ⌂ ⁸∕─ ⌂ ╩

™≡ ╩ ℮≤≤╙⌐⁸ ╘ ─ⱨꜝfi☺≤ ╘ ─ ⌐ↄ↕┘╩ ∟ ╪≢⁸

─⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

18 │⁸∂╚⅛↔ ⌐№√╡⁸ ─ ⅛╠─ ⅜ ∂⌂™╟℮⁸

─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

19 │⁸∂╚⅛↔ ─ ⌐№√╡⁸ ╡⌐ ⅝⌂ ╩ ⇔⁸⅛↔─ ⅛╠

╖⁸ ╩ ⌂ↄ⇔⌂↑╣┌⌂╠⌂™⁹ 

20 │⁸∂╚⅛↔ ─ ⌐№√╡⁸ ↔⇔╠ⅎ─℮ⅎ⁸ ╡╩⇔≡⅛↔ ─

╩ ╘⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⌐ ⇔≡│⁸ │ ┘ ─ ⅜ ⌐⌂

╠⌂™╟℮⌐ ⇔⁸ ⌂ ⌐ →⌂↑╣┌⌂╠⌂™⁹ 

21 ┤≤╪⅛↔ ─ ⌐≈™≡│⁸ 18 20 ─ ⌐╟╢╙─≤∆╢⁹ 

22 │⁸ ⌐ ╩ ⇔⁸ ─ ╛ ⌐ ╩ ⅎ⌂™╟℮

⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

23 │⁸ ─ ╩ ℮ ⌐│⁸ ╘≡ ─ ⅜⌂™╟℮⌐ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

24 │⁸ ─♩כ◦ ⌐№√╡⁸ ⌐╟╢ ─♩כ◦╛ ─ ⌐╟╡

⇔⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

25 │⁸●ꜝ ╩ ℮⌐№√╡⁸ ⅜ ⇔⌂™╟℮⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

│⁸ ╩ ∆╢⌐№√╡⁸ ─ ⁸ ⁸ ─ ╡ ┘

─ ⌡ ⅜╡ ⌐ ⇔⁸ ─ ≤⌂╠⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸

─ ⌐│ ∏ ∏╣ ╘ ╩ ╡ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╡ ─ ┘ ─ ⌐ ⇔≡⁸ ─ ∟ ╡─

⌐ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⅜№╢ ⌐⁸ ─ ⌐ ⅜ ⌐⅛⅛╢╟℮⌐∆╢≤ ⌐⁸

⅜ ⇔⌂™ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 
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≤│⁸ ─ ╛ ╩ ∆╢√╘⌐ ⌐ ↕╣√ ╩™℮╙─≤

∆╢⁹ 

│⁸ ─ ⌐№√╡⁸ ה ה ╩ ⌐ ⇔⁸ ─

⌐ ─⌂™╟℮ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⅜№╢ ⌐│⁸ ─ ≤⌂╠⌂™╟℮∕─

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√╡⁸ ╩ ↕⌂™╟℮⌐ ╘⌂↑╣┌⌂╠

⌂™⁹ 

│⁸ ─ ╩ ∆╢ │⁸ ─ ⅜ ↓╠⌂™╟℮⌐

╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ℮⌐№√╡ ╩ ⌐ ↕⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩♩כ◦ ™≡⁸ ─ ─ ╩ ╢ ⌐│⁸ ≥♩כ◦

⅜ ⇔≡ ─ ⅜ ≢⅝╢╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸●ꜝ ╩ ℮⌐№√╡⁸ ⅜ ⇔⌂™╟℮ ⌐ ╩ ╦⌂↑╣

┌⌂╠⌂™⁹ 

│⁸ ╩ ─ ⌐ ה ∆╢ │⁸ ⌐ ╩

ⅎ⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

ה  

│⁸ ה ╩ ⌐ ∆╢ ⌐⁸ ⌐ ╘⅜⌂™ ⌐│⁸

┘ ≢№∫≡╙ │ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ≤ ≤─ ╩ ℮⌐№√╡⁸ ─ ⌐ ⅜№╢≤⅝│∕

─ ─ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┘ ╩ ∆╢⌐№√╡⁸∕─ ⌐ ⅜№╢≤⅝│⁸

─ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩♩♇▼☺כ♃כ◊►⁸╡√№⌐ ™╢ ⌐│⁸ ─ ╘╩

≢ ↕∑ ∟ ⅛∑⌂↑╣┌⌂╠⌂™⁹ 

 

  

 ┘  

│⁸ ┘ ⌐≈™≡ ⌐ ∫≡ →╢≤≤╙⌐⁸ ─ ⌐ ⇔™

⅜ ╘╠╣√ ⁸╕√│ ╩ ⇔√ │⁸ ⌐ ⇔≡ ≤ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐⁸ ⌐ ⁸ ∆═╡ ⅜ ∂√ ⁸╕√│∕╣╠─ ∏╢⅔

∕╣⅜№╢ │⁸∕─ ⌐≈™≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ─

│⁸ ─√╘─ ╩ ∂√ ⁸ ╛⅛⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔⌂™ ⁸ ⁸ ╩ ⇔√ ⌐│⁸∕─ ⌐≈™≡

≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⅜ ↕╣≡™⌂™ │⁸ ≢ ℮ ⅜ ⌐≢⅝╢ ╩
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╘⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ↕⌂™╟℮ ╕≢│ ╩⇔⁸ 5cm ⅛╠│

╩ ∂⌂™╟℮ ⌐╟╡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ┘ ⌂≥⌐ ⇔ⱳfiⱪ№╢™│ ╩ ↑╢⌂≥⇔≡ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐⅔™≡⁸ ⌐ ∆ ⅜ ╠╣⌂™ ⁸╕√│ ⅜

≤ ⌂╢ │⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┘ ⌐ ⇔≡ ∆╢⌐№√╡⁸ ─╝╢╖⁸ ─ ⌐

⇔≡ ⇔⁸ ⌐ ∂⁸ ─ ≤ ─℮ⅎ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ⌐ ╩ ↑╢ │⁸ ⌐ ╡ ⇔⁸ ─ ⅜ ⇔≡™╢

│⁸↓╣╩ ⌐ ╡ ⅝⁸╕√⁸ ⅜ ⇔≡™╢ │⁸ ⌐ ╡ ↕⌂↑╣┌⌂╠⌂

™⁹ 

11 │⁸ ⌐⅔↑╢ ╡─ ⌐№√╡⁸ ⌐ ─⌂™ ╡ ─ ⁸ ┘

─ ⌐╟╡ ⌂ ╩╙∫≡ ⌐ ⇔√ ─ ↕╕≢ ╡ →⌂↑╣┌

⌂╠⌂™⁹ 

12 │⁸ ⌐╟╡ ╕√│ ─⅔∕╣⅜№╢ ╩ ⇔√ ⌐│⁸

╩ ∏╢≤≤╙⌐ ∟⌐ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸ ─ ⅜╡ ⌐⅔™≡│⁸ ╩ ↕⌂™╟℮⌐⁸⅛≈ ⅜ ∂⌂™╟℮⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

14 ─ ⌐╟╢ ╩ ℮ │⁸ ⌐╟╢╙─≤∆╢⁹ 

15 │⁸ ╩ ⌐╟∫≡ ℮ ⌐│ ⌐ ╘╢ → ╩ ⅎ≡ ╩

╦⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ ∫≡ → ╩ ⅎ≡ ╩ ∫√ │⁸

⅜╡ ╕≢ ⇔⌂↑╣┌⌂╠⌂™⁹↓─ ⁸ ⅜ ─ ╩ ⌂╦∏⁸

⅛≈ ⌐ ╩ ╓↕⌂™ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

16 │⁸ ╛╗╩ ∏⁸ ╩ ⌐ ╘╢ ╩ ⅎ≡ ─ ⅜

∂√ ⌐│⁸ ⌐ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ⇔ ┘  

│⁸ ⇔ ⌐≈™≡⁸ ⌐ ↕╣√╙─≢ ─ ╩ √╙─╩

⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ⌐╟╢ ─ ╛ ⅛╠─ ⅜

№╢ ⌐│ ≤ ⌐ ⁸ ╩ ∆╢╙─≤∆╢⁹ 

│⁸ ─ ⇔ ┘ ⌐≈™≡⁸ ─ ╡ │30cm ╩ ≤⇔≡

⅝ ⇔⁸ ─ ╕≢ ╘ ╘⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⌐⅔↑╢ ╡─ ╘

⇔⌐№√∫≡│⁸₈4.1.9  ₉⌐╟╢╙─≤∆╢⁹ 

│⁸ ⌐ ⇔√ ⁸╕√│ ™ ⌐⅔™≡ ⇔╩ ℮ │⁸ ╘

╩ ⇔ ⌐⌂╢╟℮⌐ ⌂ ╘ ╘╩ ™⁸⅛≈ ⌐ ─ ╩ ⅎ⌂™╟

℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ ⌐ ─ ╡╩ ∆≤⅝│⁸ ─ ™─╙≤⌐ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╘ ⌐≈™≡⁸ ─ ⌐╟╡ ─ ╩ ⇔ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

│⁸ ⅜ ⌂ ─ ╩ ℮ │⁸ ╡⌂≥≢ ≤ ≤─ ╩ ╡⁸
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╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔ ⌐ ┘ ⌂≥⅜№╢ │⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╛

╗╩ ∏ ⇔╩ ℮ │⁸ ┘ ⌐≈™≡ ≤ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

│⁸ ⇔ ┘ ⅛╠⁸ ⁸ ⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔─ ⌐№√∫≡│⁸ ┘ ⌐ ∂√ ⌂ ─ ≢ ╦

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔╩ ℮⌐№√╡ ⅜№╢ │⁸ ⅜ ⇔⌂™╟℮⌐⁸ ↕

⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ─╟℮⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™ ─ ⇔⌐№√╡⁸

⇔ ⌐ ╕╣╢ ⅜ ◔ ⌐ ⇔⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸ ⇔ ⌐№√╡⁸ ↕╣√ ⅜ ⇔√╡ ⇔√╡∆╢╟℮⌂ ╛

╩ ⅎ⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

12 │⁸ ⇔─ ⌐№√╡⁸ ─ ╟╡ ⌐ ⇔⁸ ┘∕─ ─ ─

⌐ ╩ ∂⌂™╟℮ ⅝ ╘⁸ ⌐ ─ ┘ 30 ╕≢│ ⇔⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸ ⇔╩ ∆╢⌐№√╡⁸ ⌐ ≠⅝⁸ ─ ↕ ⌐ ─ ⇔

↕⅜ ⌐⌂╢╟℮⌐⁸ ∏ ┘♃fiⱤ ⌐╟╡ ╘⌂↑╣┌⌂╠⌂™⁹ 

14 │⁸ ⌐ ⅜№╢ ⌐│⁸ ≤─ ⌐ ≠ↄ ╩ ⇔⁸

─ ⇔ ⅜ ⇔⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

15 │⁸ ⇔ ─ → ≢│⁸ ⌂ ⅜ ╠╣╢╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

16 │⁸ ─ ┘ ⌂≥│⁸ⱳfiⱪ№╢™│ ╩ ↑╢⌂≥⇔≡ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

 ┘ ─  

│⁸1.2.22 ─ ⌐ ≠⅝ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ↕╣≡™╢ │⁸∕─ ⌐ ™⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹√∞⇔⁸ │⁸ ╛╗╩ ∏ ↕╣√ ⌐ ⁸◖fi◒ꜞכ♩ ⁸▪

☻ⱨ□ꜟ♩◖fi◒ꜞכ♩ ┘ ╩ ∆╢ │⁸ ╩ ≤ ⇔⁸

∕─ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√∫≡│⁸ ⌐ ─ ╩ ⇔⁸ ⌐ ∂≡

≤ ∑╩ ™⁸ ⁸ ⁸ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ∆╢√╘─ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⅜№╣┌⁸ ╩ ⌐ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔ ≤⇔≡ ╩ ⅝∆╢ │⁸ ⌐╟╢╙─≤

∆╢⁹ ⌐ ⌂ ⅜⌂™ │⁸ ≤ ╩ ™ ╩ ╦⌂↑╣┌⌂╠⌂

™⁹ 

 

  

  

│⁸ ⅜ ↄ⁸⅛≈⁸ ⅜ ∆╢ ─ ┘ ╖

─ ⌐ ∆╢╙─≤∆╢⁹ 
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│⁸ ⌐ ╩ ∆╢ ⁸ ⌐ ╘╢ ─ ╩ ∆╢

╩│™∞ ≢⁸ ⌂ ╣⁸ ╣⁸ ╡ ─⌂™╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⅞ ⇔╩25cm ─ ↑ ≤⇔⁸ ⌐ ╘╢ ≢ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⅞ ⇔ ╩ ⌐ ⇔⁸ ⅞ ⇔ ─ ⌐ ╩ ⇔≡│⌂╠⌂™⁹

≤ ─ ╡ ─◐ꜗfiⱣכ│ ⌐ ╘╢ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ∕─  

│⁸ ╩ ≤∆╢ ⌐│⁸ ⁸ ⅜ ⅛╖ ℮╟℮ ╡

≡⁸ ─ ⇔ ╩ ⇔⁸ ╘ ╘⁸ ⌐ ∆ ↕⌐ →⌂↑╣┌⌂╠⌂

™⁹ 

│⁸ ╩ ⁸ ┘ ╩ ≤∆╢ ⌐│⁸ⱶꜝ─⌂™╟℮ ⌐ ⅝

⇔⁸ ╘ ╘⁸ ⌐ ∆ ↕⌐ →⌂↑╣┌⌂╠⌂™⁹ 

  

 

│⁸ ─ ⌐≈™≡ ⌐ ↕╣≡™⌂™ ⌐│⁸ ╩│™∞

≢⁸ ⌂ ╣⁸ ╣⁸ ╡ ─⌂™ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ │⁸ ⌐ ╢╙─≤⇔⁸ ─ ↕│ ─1.5 ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√∫≡│⁸ ⅛╠─ ─ ⅜ ∂⌂™╟℮⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

 

≤│⁸ ◖fi◒ꜞכ♩ ⁸ ⁸ ┘ ╩™℮╙─≤∆╢⁹ 

─ │⁸ ╖ ⁸ ╡ ⁸ⱪ꜠Ⱳכꜞfi◓ ⁸ ♁▬ꜟ☿ⱷfi

♩ ╕√│ ≤⇔⁸ ™│ ┘ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ ⇔≡⁸ ⌐ ∫≡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⌐ ↕╣≡™⌂™ ⌐│⁸ ⌐⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹

⌂⅔⁸ ⌐ ↕╣≡™⌂™ ⌐│⁸ ⌐⁸ ⌐ ∆ ─

─ ≤⇔≡ ≢⅝╢╟℮⌐ ─ ╩ ≤⇔≡ ⇔≡╙╟™⁹ 

│⁸№╠⅛∂╘ ─ ╘ Ɑfi ⅝ ⌐╟╢ ⁸ꜞ Ᵽ►fi♪─ №╢

™│ ⌐╟╢ ─ ⌂≥ ╩ ╘⁸ ⌐ ∆╢≤≤╙⌐⁸

⌐№√╡ ╩ ה ⇔⁸ ─ ⅜№∫√ │⁸ ╛⅛⌐ ∆╢≤

≤╙⌐⁸ ╕≢⌐ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ℮⌐№√╡⁸ ⌐ ↕╣√ ─ ⌐ ∆╢ ⌐

╖ ≤⌂∫√ │⁸ ╩ ∆╢≤≤╙⌐⁸ ⌐ ⇔≡ ≤ ⇔⌂

↑╣┌⌂╠⌂™⁹╕√⁸ ─ ⅜ ⌐ ∆ ⌐ ⇔⌂™ ⌐│⁸

│⁸ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⁸ ⌐ ╛ ⅜ ∂√ ⌐│⁸↓╣╩ ↕⌂↑╣┌

⌂╠⌂™⁹ 

│⁸ ─ ⌐ ⇔≡⁸ ╩ ↕∑⌂™╟℮⌐ ╦⌂↑╣┌⌂╠⌂

™⁹ 

│⁸ ─ ╖ ⁸ ⌐≈™≡│ ╖ ─ ⁸  



44 

 

─ ⌐ ∂√╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√╡⁸ ╖─ ⌐╟╡ ⇔√ │⁸ ─ ╩

⌂╦⌂™╟℮⌐⁸ ╕√│ ╡ ⅎ⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ╡ ≢ ╩ ∆╢ ⌐│⁸ ┘ │ ─

╛ ─ ⌂≥╩ ⇔⁸ ┘ ╩ ↕⌂™╟℮⌐⁸ ⇔⌂↑╣┌⌂

╠⌂™⁹╕√⁸ ⌐≈™≡│⁸ ─ ╘ ⌐ ≠™≡⁸ ╘ ╩

⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸ ◖fi◒ꜞכ♩ ╕√│ ─ ╩☿ⱷfi♩Ⱶꜟ◒ ⌐╟

╢ │⁸ ⌐ ↕╣≡™╢ ╕√│↓╣≤ ─ ⌐╟╢╙─≤

⇔⁸ │⁸ ⌐ ∟⁸ ⌐≈™≡⁸ ⌐ ⇔≡ ─ ╩ ⌂

↑╣┌⌂╠⌂™⁹ ⇔⁸ ┘◖fi◒ꜞכ♩ │↓╣╠─ ⌐│ ⇔⌂

™⁹ 

12 │⁸ ─ ╖╩ ╦╡⁸ ⇔√ ╩ ┘ ∆╢ │⁸ ⌐ ⇔

≡ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸ ╩ ℮⌐№√╡⁸ ⅜ ⇔⌂™╟℮⌐ ⌂ ╩ ╦⌂↑╣

┌⌂╠⌂™⁹ 

14 │⁸ ─ ╩ ℮⌐№√╡⁸₈JIS A 7201 ◖fi◒ꜞכ♩ↄ™─ ₉₈7.

₉₈7.4 ↄ™ ₉₈7.4.2  ╖ ₉╩ ™╢ ─ ⅜⁸☿ⱷfi♩Ⱶꜟ◒

⁸╕√│◖fi◒ꜞכ♩ ─ │⁸ ⅜ ⌐ ↕╣√

⌐ ⇔√ ≢ ─ ╩∆╢≤≤╙⌐⁸ ─√╘─ ╩ ה ⇔⁸

─ ⅜№∫√ │⁸ ╛⅛⌐ ∆╢≤≤╙⌐⁸ ╕≢⌐ ┼ ⇔⌂↑

╣┌⌂╠⌂™⁹☿ⱷfi♩Ⱶꜟ◒─ ─ │⁸ │⁸ ─ ╛ ─

⌂≥⌐╟∫≡ ─ ╩ ↕⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ │⁸◖

fi◒ꜞכ♩ ─ ⁸ ╘╩ ∆╢ ◖fi◒ꜞכ♩╩ ╗⌐№√╡⁸

☻ꜝ▬ⱶ ╩ ⇔√ ⁸♩꜠Ⱶכ ⌂≥╩ ™≡ ╩ ╘⇔⌂↑╣┌⌂╠⌂™⁹ 

15 │⁸ ◖fi◒ꜞכ♩ ─ ⌐№√╡⁸ ─ ⁸ ─ ™⁸ ─

⁸ ─ ╖⁸ ─ ╖⁸ ─ ⌐≈™≡⁸₈JIS A 7201 ◖fi◒ꜞכ♩ↄ™─

₉─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

16 │⁸ ◖fi◒ꜞכ♩ ─ ╖⌐ ⇔⁸◐ꜗ♇ⱪ│ ⌐ ⇔√╙─╩ ™╢╙

─≤⇔⁸◒♇◦ꜛfi│ ─⌂™╙─╩ ™⌂↑╣┌⌂╠⌂™⁹ 

17 │⁸ ◖fi◒ꜞכ♩ ─ ╩ ℮⌐№√╡⁸ ╘ ╩ ∆╢☿ⱷfi♩Ⱶꜟ

◒─ ☿ⱷfi♩ ⅜ ⌐ ↕╣≡™⌂™ ⌐│⁸60 ⅛≈70 ≤⇔⌂↑╣┌

⌂╠⌂™⁹ 

18 ●כ○┘ → ⌐ ╩ ↕∑≡Ⱳ▬ꜞfi◓╩ ↓∆ ⅜№╢ ⌐│⁸

─ ╩ ⌐ ╟╡ ↕∑⌂™╟℮ ⇔≡ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

19 ─●כ○─ →⌐ ⇔≡⁸ ╩ ∆╢ ⅜№╢ │⁸ ─

╩ ⇔⌂⅜╠⁸╝∫ↄ╡≤ →⌂↑╣┌⌂╠⌂™⁹ 

20 │⁸ ◖fi◒ꜞכ♩ ─◌♇♩○ⱨ─ ⌐№√∫≡│ ⌐ ↕╣≡™╢

─ ╩ ≈↑⌂™╟℮⌐ ⅜ ≤⌂╢╟℮⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 
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┘  

│⁸ ┘ ─ ⁸ ⌐№√∫≡│⁸ ─ ⁸ ─ⱨꜝfi☺

⁸ ─ ⁸ ⌂≥⌐ ╩ ⅎ⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ─ ╩ ⅎ≡ ⅝⌂√╦╖⁸ ╩ ∂⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┘ ─ ╩ ╡∕╤ⅎ╢ ⌐│⁸ ─ ╩ ⅛≈ ⌐

⇔⁸ ⁸∏╣ ╘⌂≥╩ ↑╢ │⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐⅔↑╢ ┘ ─ ⌐№√∫≡│⁸ ─ ─ ⌐╟╠⌂↑╣

┌⌂╠⌂™⁹ 

ᵑ │⁸ ┘ ─ ╩ ⌐╟╢ ◒כ▪⁸│≡™≈⌐

≤⇔⁸ ⌐ ⇔≡│ ─ ┘ ─ ⁸ ⁸ ╩ ℮

╩ ↕∑╢≤≤╙⌐⁸ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

ᵒ │⁸ ┘ ─ │⁸₈JIS Z  3801 ⌐⅔↑╢

┘ ₉⌐ ╘╠╣√ ─℮∟⁸∕─ ⌐ ∆╢ ╕√│ ─

⌐ ⇔√ ≢⅛≈ ─ ⅜ ﬞ ─ ⌐ ╦∑⌂↑╣┌⌂╠⌂™⁹

√∞⇔ ╩ ℮ │⁸₈JIS Z 3841 ⌐⅔↑╢ ┘

₉⌐ ╘╠╣√ ─ ─℮∟⁸∕─ ⌐ ∆╢ ╕√│↓╣≤

─ ⌐ ⇔√ ≢⌂↑╣┌⌂╠⌂™⁹ 

ᵓ │⁸ ┘ ─ ⌐ ∆╢ ─ ─ ⇔╩ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ │ ╩ ⇔⁸ ⅜ ─ ╩

╘√ │↓╣⌐ ∂⌂↑╣┌⌂╠⌂™⁹ 

ᵔ │⁸ ┘ ─ ⌐│ ╕√│ ◒כ▪ ╩ ™╢╙─≤⇔⁸

⌐ ⁸ ╩ ⅎ≡⅔⅝⁸ ⌐⅔™≡ ⅜ ≢⌂↑╣┌⌂╠⌂

™⁹ 

ᵕ │⁸ ⁸ ⌐ ≢ ┘ ─ ╩ ∫≡│⌂╠⌂™⁹√

∞⇔⁸ ⅜ ⌂╟℮⌐⁸ ⇔√ ⌐│⁸ ─ ╩ ≡ ╩ ℮↓≤⅜

≢⅝╢⁹╕√⁸ ⅜5ϴ ─ │ ╩ ∫≡│⌂╠⌂™⁹√∞⇔⁸ ⅜ 10ϴ 5ϴ

─ ≢⁸ ⅛╠100 ─ ⅜∆═≡ 36ϴ ⌐ ⇔√ │ ≢⅝╢╙─

≤∆╢⁹ 

ᵖ │⁸ ┘ ─ ─ ─↕┘⁸◗Ⱶ⁸ ─ ⌂ ╩꞉▬ꜘ

Ⱪꜝ◦ ≢ ™≡ ⇔⁸ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

ᵗ │⁸ ─ ─ ╖⌐№√∫≡│⁸ ⅜ ∆╢╟℮⌐ ™⁸ ╩

∆╢╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ │⁸ ─ ╩ ⌐ ™ ⌂╢

⅛╠ ╦⌂↑╣┌⌂╠⌂™⁹ 

ᵘ │⁸ ┘ ─ ⁸ ⌐≈™≡ ─ ─ ╩ ╦⌂↑

╣┌⌂╠⌂™⁹⌂⅔⁸ ─ ⁸ ↕╣√ ─℮∟ ⇔╩ ∆╢╙─⌐≈™≡│⁸◓

ꜝ▬fi♄כ╕√│●►☺fi◓⌂≥≢ ⌐│≈╡≤╡⁸ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ᵙ │⁸ ─ ─ ┘ ─ ⌐№√╡⁸ ⌐╟╡ ⅜ ╡╩ ↑

╢ ⅛╠ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ᵚ │⁸₈ ─ ⌐ ∆╢ ⁸ ⁸ ─ ₉╩ ה

⇔⁸ ─ ⅜№∫√ │⁸ ╛⅛⌐ ∆╢≤≤╙⌐⁸ ╕≢⌐
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┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ᵛ ╦∑ │ ⱨꜝfi☺ ⌐ ⇔≡│ ⁸►▼Ⱪ⌐ ⇔≡│

╩ ℮╙─≤∆╢⁹►▼Ⱪ⌐ ╩ ∆╢ ⁸ ─ │ⱨꜝfi☺≤ ─

≤⇔⁸ ─ ╦∑ │ⱨꜝfi☺⁸►▼Ⱪ≤╙ ╩ ℮╙─≤∆╢⁹ 

ᵜ ⌐⅔↑╢ ╡ ─ ⌐≈™≡│⁸₈3.3.3   2  

(11)(14)(17) ₉─ ⌐╟╢╙─≤∆╢⁹ 

ᵝ │⁸ ╩ ℮⌐№√╡⁸ ⌐ ⇔√ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

ᵞ │⁸ ─ ╩ ℮⌐№√╡⁸ ─ ⁸ ⁸ ╖ ⌂≥⌐ ╩

↑⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

 

│⁸ ─ ⌐№√∫≡│⁸ ⌐ ∫≡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ↕╣≡™⌂™ ⌐│⁸ ⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹√∞

⇔⁸ ⌐ ↕╣≡™⌂™ ⌐│⁸ ⌐ ⌐ ∆ ─ ─

≤⇔≡ ≢⅝╢╟℮⌐ ─ ╩ ≤⇔≡ ⇔≡╙╟™⁹ 

│⁸ ─ ╩ ╘ ⌐ ∆╢≤≤╙⌐⁸ ⌐№√╡

╩ ה ⇔⁸ ─ ⅜№∫√ │⁸ ╛⅛⌐ ∆╢≤≤╙⌐

╕≢⌐ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⁸ ⌐ ╛ ⅜ ∂√ ⌐│⁸↓╣╩ ─

⌂ ╩ ™≡ ↕⌂↑╣┌⌂╠⌂™⁹ ⇔─ ⌐≈™≡│⁸3.2.2 ⇔ ┘ ─

⌐╟╢╙─≤∆╢⁹ 

│⁸ ─ ⌐ ⇔≡⁸ ─ ╩ ↕∑⌂™╟℮⌐ ╦⌂↑╣┌⌂

╠⌂™⁹ 

│⁸ ─ ⌐ ∆╢ ─ ─ ╛ ⌂≥╩ ∆╢√

╘⌐⁸ ↑ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ℮⌐№√╡⁸ ┘ ╩ ↕⌂™╟℮⌐ ⇔⁸

⌐ ↕╣√ ⌐ ∆╢ ⌐ ≤⌂∫√ │⁸ ╩ ∆╢≤≤╙⌐⁸

⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ℮⌐№√╡⁸ ⌐ ╩ ⇔⁸ ─ ╕≢ ⌐ ⇔

√ ≢ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√╡⁸ ⌐ ⇔√ ⌐ ⇔√↓≤╩⁸

↕⁸ ⁸ ┘◘fiⱪꜟ⌂≥⌐╟╡ ⇔⁸∕─ ╩ ה ⇔⁸

─ ⅜№∫√ ⌐│⁸ ╛⅛⌐ ∆╢≤≤╙⌐⁸ ╕≢⌐ ┼ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔↑╢ ⅛↔─ ╖ ┘ ╖ ⌐⁸ ⁸ ⁸ ⌂≥╩

∆╢≤≤╙⌐⁸ ⅛↔⌐│⁸ ⌐ ↕╣√ ╡⅜ כ◘כ║☻⁸⌐℮╟╢⅝≢

╩ ↕ ⌐4 ⁸ ↕ 5 ≢ ↑⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ⌐⅔↑╢ ⅛↔─ │ ⌡ ≤⇔⌂↑╣┌⌂╠⌂™⁹↓╣⌐╟

╡ ™ │⁸ ⌐ ⇔≡ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸ ⌐⅔↑╢ ⅛↔─ ≡⌐№√∫≡│⁸ ⌂≥─√╘─

╩ ∫≡│⌂╠⌂™⁹√∞⇔⁸↓╣⌐╟╡ ™ ⌐│ ≤ ∆╢╙─≤∆╢⁹╕√⁸



47 

 

◖fi◒ꜞכ♩ ╖─ ⌐ ⅜ ⅛⌂™╟℮⌐ ⌂╙─≤⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸

⅛↔╩ ∆╢ ⌐│⁸ ╩ ∂⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

12 │⁸◖fi◒ꜞכ♩ ╖⌐ ∟ ☻ꜝ▬ⱶ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸ ─◖fi◒ꜞכ♩ ╖⌐№√∫≡│⁸♩꜠Ⱶכ ╩ ™√ⱪꜝfi☺ꜗ

כ ⌐╟╢╙─≤⇔⁸ ╖ ┘ ╖ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹↓╣⌐╟╡

™ │⁸ ⌐ ⇔≡ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹╕√⁸ │⁸♩꜠Ⱶכ

≤◖fi◒ꜞכ♩ ╡ ─ ╩♩꜠Ⱶכ ─ ⁸◖fi◒ꜞכ♩ ╖ ╟╡

⇔⁸♩꜠Ⱶכ ╩◖fi◒ꜞכ♩ ⌐ ╖ ╩ ⅝⁸2 ╣≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

14 │⁸ ─ ⌐№√╡⁸ ⇔≡◖fi◒ꜞכ♩╩ ╖⁸꜠ ▬♃fi☻ ╩

™≡ ─◖fi◒ꜞכ♩ ╩ ╪≢ ⌐ ∆ ╡ ╟╡ ╩ ⇔⌂™

≢50 ⁸ ╩ ∆╢ ≢80 ↄ ╖⁸ ⁸ ⌐ ∆ ↕

╕≢ ╡ ↕⌂↑╣┌⌂╠⌂™⁹ 

15 ◓fi◦כ◔ꜟכ○⁸│ ─ ─Ⱪכꜙ♅◓fi◦כ◔╢↑⅔⌐ ⅝⌐№√╡⁸

⅛↔─ ╡╩ ↓↕⌂™╟℮⌐∆╢≤≤╙⌐⁸ ⅝ ╩ Ⱪכꜙ♅◓fi◦כ◔⁸⅝

╩◖fi◒ꜞכ♩ ╟╡2 ◖fi◒ꜞכ♩ ⌐ ⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

16 │⁸ꜞ Ᵽכ☻ ꜟꜞ♪☻כ▪⁸ ⁸♄►fi◙ⱱכꜟⱢfiⱴכ ┘ Ⱳכꜞ

fi◓ⱴ◦fi ─ ⌐№√╡⁸ ─ ╩ ╟╡ ↕∑≡⁸╕√⁸ ⅛↔

─ ⌐№√╡ ⌐ ↕∑≡⁸ ⅜ ∂⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸

⁸ ⁸ ─ ┘ ╩ ™╢ ─ ─ ⁸ ─

⌐≈™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

17 │⁸ ╩ ℮⌐№√╡⁸ ⌐ ╦╢ ⌐≈™≡ ⁸

⌐ ™⁸ ⌐ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

18 │⁸ ╩ ℮⌐№√╡⁸ ⌂ ┘ ╩ ™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

19 │⁸ ─ ⅛╠ ⌐ ™ ⌐ ╩ ╓∆ ╣─№

╢ ⌐│⁸№╠⅛∂╘∕─ ה ⌐≈™≡ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

20 │⁸ ⌐⅔↑╢ ה ⅜ ⇔⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

21 │⁸ ≡─ ⌐≈™≡⁸ ─ ⌐ ─ ╩ ∆╢

≤≤╙⌐⁸∕─ ⌐≈™≡ ╩ ™ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹∕─ ⁸

⅜ ╩ √↕⌂™ ⅜ ⇔√ │⁸ ⌐≈™≡ ≤

╩ ℮╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

22 │⁸●ꜝ ╩ ℮⌐№√╡⁸ ⅜ ⇔⌂™╟℮⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

│⁸ ◖fi◒ꜞכ♩─ ╩ ℮ │⁸ ╩ ™◖fi◒ꜞכ♫▬ꜝ│♩כ

ⱪ꜠כ♩─ ⅜ ™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ℮⌐№√╡⁸ ⌐ ╩ ⇔ ╕≢ ⇔≡ ∆╢≤≤

╙⌐⁸ ╡│ ⌐⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⌐ ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐╦√∫≡ ╩ ™⁸⅛≈ ⇔≡│⌂╠⌂™⁹↓╣⌐╟╡ ™

⌐│⁸ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ │ ⁸

┘ ╖─⌂™╟℮⌐ ≡⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⁸ ─ ⅜ ╩ ╪
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≢ ∆╢ ╣⅜№╢ ⌐│⁸ ╛⅛⌐ ╩◖fi◒ꜞכ♩≢ ℮╙─≤∆╢⁹ 

│⁸ ⅜ ⌐ ∆ ⌐ ⇔√↓≤╩⁸ ⁸ ⁸

⌂≥⌐╟╡ ⇔⁸∕─ ╩ ה ⇔⁸ ─ ⅜№∫√ ⌐│⁸ ╛⅛⌐

∆╢≤≤╙⌐⁸ ╕≢⌐ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩ ⌐№√∫≡│⁸ ╖ ┘ ╖ ╩ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

│⁸ ⌐⅔™≡ ╩ ≡╢ ⌐│⁸ ⅜╡╛╟∂╣⅜ ∂⌂™╟℮⌐⁸

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ─ ≡ ⌐⁸ ≡ ─ ─√╘─

╩ ∫≡│⌂╠⌂™⁹ 

│⁸ ⌐⅔↑╢ ⅛↔─ │ ⌡ ≤⇔⌂↑╣┌⌂╠⌂™⁹↓╣⌐╟╡

™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔↑╢ ⅛↔─ ≡⌐№√∫≡│⁸◖fi◒ꜞכ♩ ╖⌐ ⇔≡

⅜ ⅛⌂™╟℮ ⌂╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╘ ≤ ≤─ ⌐ ∂√ ⌐│⁸ ⌐╦√∫≡ ╩ ╦⌂↑

╣┌⌂╠⌂™⁹⌂⅔⁸ ⅜ ⌐ ↕╣≡™⌂™ ⌐│⁸ ⌐≡

╩ ™⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ │⁸ 0.1

≤∆╢⅜⁸↓╣⌐╟╡ ™ │⁸ ⌐ ∫≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ⌐ ⅜ ⇔ↄ ↄ⌂∫√ ⌐│⁸∕─ ⌐≈™≡ ≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸●ꜝ ╩ ℮⌐№√╡⁸ ⅜ ⇔⌂™╟℮⌐⁸ ⌂ ╩ ╦⌂↑

╣┌⌂╠⌂™⁹ 

12 ─♩כ꜠ⱪכ♫▬ꜝ⁸│ ⌐№√∫≡│⁸ ≤ ╖╩ ╢∞↑ ↕ↄ∆╢╟℮

⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸◓ꜝ►♩─ ⌐≈™≡│⁸ ⌐ ⇔⁸ ⌐№√∫≡│

╩ ה ⇔⁸ ─ ⅜№∫√ ⌐│ ∟⌐ ∆╢≤≤╙⌐⁸ ╕≢

⌐ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

 

≤│⁸ ⁸ כꜞꜝ☻⁸ ┘ ╩ ∆╙─≤∆╢⁹ 

│⁸ ⌐╟╢ ⌐⁸ ┘ ∆╢ ⌐≈™≡ ≤

╩ ∆╢╙─≤⇔⁸ ╩ ⇔↓─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐№√╡⁸ ⌐⅔↑╢ ─ ╛ ─ ┘⌐

⌂≥⌐ ⇔≡ ─ ⌐╟╢ ╩ ⅎ⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ ╩ ⇔√ │⁸√∞∟⌐ ╩ ⇔⁸

⌐ ⁸ ─ ╩ ╘ ╩ ⌐⇔⁸∕─ ≤ ─ ⌐№√╠⌂

↑╣┌⌂╠⌂™⁹ 

│⁸ Ɽ▬ꜟ─ ⌐№√╡⁸Ɽ▬ꜟ─ │1 ∟⇔⁸ ╕√│ ≢

↕⌂↑╣┌⌂╠⌂™⁹ 

⌐≈™≡│ ─≤⅔╡≤∆╢⁹ 

  ᵑ │⁸☿ⱷfi♩╕√│☿ⱷfi♩ ≤∆╢⁹ 
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    ⌂⅔⁸ ⌐╟╡↓╣⌐╟╡ ™ │⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  ᵒ │⁸ ⌐ ⅜ ⌂ ╩ ™╢↓≤≤∆╢⁹ ≤

ⱶכ▪⁸│ ⌐ ╩ ⇔⁸ⱪꜝfi♩⅛╠─ ╩ ╩ ™≡ ≤ ∆

╢↓≤≢ ╩ ℮ ╩ ∆╢ ≢№╢⁹ 

  ᵓ │⁸ ⌐ ∆ ┘⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸

⌐╟╡↓╣⌐╟╡ ™ │⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ ─

⌐≈™≡│⁸ ┘ ↕╣╢ ⌐╟╢ ╡⅜ ↕╣╢ ⁸

⌐ ╡ ─ ⌐≈™≡⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

│⁸ ─ ⌐№√╡⁸ ─ ⌂ ⌐ ⇔⁸ ≤

╩ ∆╢ ╩ ⇔⁸ ⌐ ⌐╟╡ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ∆╢ ⌐│⁸₈ ⌐╟╢ ─ ⌐ ∆╢

₉ ⁸ 49 7 10 160 ─ ⌐╟╠⌂↑╣┌⌂╠⌂

™⁹ 

│⁸ ⌐⅔↑╢ ⌐≈™≡│⁸ ⌐ ╦╢ ⌐

≈™≡ ⁸ 2 9 18 ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹

⌂⅔⁸ │⁸ ─ ─ ⅜ ╢ ╩ ⇔ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ ⌐≈™≡ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

ᵑ  ▬ ⁸꜡ ⁸Ɫ ⁸  ☻♥♇ⱪ  

ᵒ  ▬ ה ╩ ╗⁹ ⁸꜡ ◕ꜟ♃▬ⱶ⁸Ɫ  

 

 ◖fi◒ꜞכ♩  

  

│⁸◖fi◒ꜞכ♩─ ⌐№√╡⁸ ⌐ ╘─⌂™ ⌐≈™≡│⁸₈◖fi◒ꜞכ

♩ ₉ ─◖fi◒ꜞכ♩─ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹↓

╣ ⌐╟╢ │⁸ ⌐⁸ ⌐ ⇔≡ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ ⌐№√∫≡₈▪ꜟ◌ꜞ ⌐≈™≡₉

⁸ ⁸ 14 7 31 ┘ₐ₈▪ꜟ◌ꜞ

⌐≈™≡₉─ ⌐≈™≡ₑ ⁸

⁸ 14 7 31 ╩ ⇔⁸▪ꜟ◌ꜞ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ∆═⅝  

│⁸ ⌐⅔™≡ ⌐ ╘─⌂™ ⌐≈™≡│⁸ ─ ⌐╟╠⌂↑╣┌⌂

╠⌂™⁹⌂⅔⁸ ≤ ⌐ ⅜№╢ │⁸ ≤⇔≡ ─ ⌐ ℮╙─≤

⇔⁸ ⅜№╢ │ ⌐ ╩ ╘⌂↑╣┌⌂╠⌂™⁹ 

 ◖fi◒ꜞכ♩   25 3  

 ◖fi◒ꜞכ♩   25 3  

 ◖fi◒ꜞכ♩─ⱳfiⱪ     24 6  

 ▪ꜟ◌ꜞ ⌐≈™≡ 14 7 31  

 ₈▪ꜟ◌ꜞ ⌐≈™≡₉─ ⌐≈™≡ 14 7 31  

ה   20 8  
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  ●☻  

19 8  

│⁸◖fi◒ꜞכ♩─ ⌐№√∫≡⁸ ─ ⌐ ╘╢ ─◖fi◒ꜞכ

♩╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

◖fi◒ꜞכ♩ ⁸ⱳ☻♩♥fi◦ꜛfi ─ⱪ꜠☻♩꜠☻♩◖fi◒ꜞכ♩ ☻כ◦

─◓ꜝ►♩╩ ↄ ┘ ╩ ∆╢ ◖fi◒ꜞכ♩ ⌐⅔↑╢ (C1-)

│⁸0.30kg/ ≤∆╢⁹ 

ⱪ꜠♥fi◦ꜛfi ─ⱪ꜠☻♩꜠☻♩◖fi◒ꜞכ♩ ☻כ◦⁸ ─◓ꜝ►♩ ◒♩כ○┘

ⱪכ꜠ ╩ ℮ ⌐⅔↑╢ (C1- )│⁸0.30kg/ ≤∆╢⁹╕√⁸◓ꜝ►♩⌐

╕╣╢ ▬○fi │⁸☿ⱷfi♩ ─0.08 ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

▪ꜟⱵ♫☿ⱷfi♩╩ ™╢ ⁸ ─ ╣─№╢ │⁸ ⅛╠ ╘╢╙

─≤⇔⁸ ⌐ ⅜⌂™ ─ (C1- )│⁸0.30kg/ ≤∆╢⁹ 

│⁸ ╕√│ ─ ╩ ⇔ↄ ↑╢ ┘ ⅛╠ ∆╢ ─

╩ ↑╢ ⌐⅔™≡⁸▪ꜟ◌ꜞ ⌐╟╢ ⅜ ─ ה ⌐ ⌂ ╩ ╓

∆≤ ⅎ╠╣╢ ⌐│⁸ ─ ╩ ∆╢√╘─ ─ ⌐≈™≡⁸ ⌐

⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─  

╩♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠⁸│ ™╢ ⌐│⁸JISⱴכ◒ ╩

⇔≡™╢ 4 6 68 ⌐ ≠⅝ ⌐ ↕╣√ ─

⌐╟╡ ╩ ↑√ ≢⁸⅛≈⁸◖fi◒ꜞכ♩─ ⁸ ⁸ ⁸

┘ ⌂≥─ ╩ ∆╢ ─№╢ ◖fi◒ꜞכ♩ ⅜

⇔≡⅔╡⁸ ┘ ╩ ⌐ ≢⅝╢ ◖fi◒ꜞכ♩

─ ⇔√ ⌐ ≠ↄ ⌐ ⇔√ ╩ ⇔⁸∕─ │JIS  

5308 ♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠ ⌐ ∆╢╙─╩ ™⌂↑╣┌⌂╠⌂™⁹↓╣ ─

│⁸ 3 ⁸ 4 ─ ⌐╟╢╙─≤∆╢⁹ 

JISⱴכ◒ ╩ ⇔≡™╢ ─ ╩ ∆╢ 16

6 9  95 ⌐ ≠⅝ ⌐ ↕╣√ ─ ⌐╟╡

⌐JISⱴכ◒ ∆╢ ╩ ↑√ ╩ ⇔≡™╢ ⅜ ↄ⌐ √╠⌂™

│⁸ ∆╢ ⌐≈™≡⁸ ⌐ ⇔√◖fi◒ꜞכ♩─ ⅜ ╠╣╢↓≤╩

⅛╘√℮ⅎ⁸∕─ ⌐╟╡ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸◖fi◒ꜞכ♩─ ⁸ ⁸ ⁸ ┘ ⌂≥─ ╩ ∆╢ ─№

╢ ◖fi◒ꜞכ♩ ⅜ ⇔≡⅔╡⁸ ┘ ╩ ⌐

≢⅝╢ ⅛╠ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ 1 ⌐╟╡ ⇔√ ⅜ ⇔√JISⱴכ◒ Ⱶ◒☻♩◖fiכ▫♦꜠√╣↕

╩♩כꜞ◒ ™╢ │⁸ ⅜ ♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠╢∆ ┘꜠♦

♩כꜞ◒Ⱶ◒☻♩◖fiכ▫ ╩ ┘ ⇔⁸ ╕√│ ⅛╠─ ⅜№∫

√ │ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ 1 ⌐╟╡ ⇔√ ⅜ ∆╢JISⱴכ◒ Ⱶ◒☻♩◖fiכ▫♦꜠™⌂╣↕─

╩♩כꜞ◒ ™╢ │⁸ │ ⌐ ⇔ ╩ ☻◒Ⱶכ▫♦꜠⌐╙≥≥╢∆

♩◖fi◒ꜞכ♩ ┘ ♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠⁸ ╕√│Ᵽ♇♅
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↔≤─ ╩ ┘ ⇔⁸ ╕√│ ⅛╠─ ⅜№∫√ │ ╛⅛⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ 2 ⌐ ∆╢ ⅜ ╩♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠╢∆ ™╢ │⁸

┘₈3.4.4  ⁸ ┘ ─ ₉─ ⌐╟╢╙─≤⇔⁸ ⌐ ∆

♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠⌐╙≥≥╢ ┘ ╩ ─℮ⅎ⁸ ∆╢╕

≢⌐ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸Ᵽ♇♅↔≤─ ♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠╛ ⌂≥─ ╩ ⁸

≢⅝╢ ╩ ┘ ⇔⁸ ╕√│ ⅛╠─ ⅜№∫√ │ ╛⅛⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

─♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠⁸│ ╩ ⅛╘╢√╘─ ╩₈JIS  5308 ꜠

╡╟⌐₉♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⌐ ─√╘

╩ ↕∑╢ │ ⅜∕─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ╡◖fi◒

⌐╣↓⁸╙≡™≈⌐♩כꜞ ∏╢╙─≤∆╢⁹ 

 ⁸ ┘ ─  

│⁸◖fi◒ꜞכ♩─ ⌐⅔™≡⁸ ─ ─╒⅛⁸ ─ ⌐ ⌂

⁸ ⁸└┘ ╣ ⁸ ╩ ∆╢ ⁸ ┘ ⌐ ∆╢꞉כ◌ⱦꜞ♥▫כ

╩╙≈ ≢ ╩ ⌂ↄ∆╢╟℮⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∟⁸№╠⅛∂╘ ╩ ™⁸ ╩ ⇔⁸∕─ ⌐╟╡

─ ╩ ⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸∆≢⌐ ⌐ ╢ ⌐⅔™≡

⅜№╡⁸ ╢№⅜♃כ♦ │⁸ ╩ ╦∏⁸∕─ ⌐╟╢↓≤⅜≢⅝

╢╙─≤∆╢⁹ 

│⁸ ◖fi◒ꜞכ♩ ─ ╩ ↕∑╢√╘⁸ ─ ─ ─◖

fi◒ꜞכ♩ ⌐ ∆╢◖fi◒ꜞכ♩─ ☿ⱷfi♩ │ ⌐╟╢╙─≤∆╢⅜

⌐ ⅜⌂™ │ ◖fi◒ꜞ55│≡™≈⌐♩כ ⁸ ◖fi◒ꜞכ♩⌐≈™≡│

60 ≤∆╢╙─≤∆╢⁹ 

│⁸ ╩ ⌐ ∆ ⌐│⁸ ─ ⁸5 ┤╢™⌐ ╕╢

─ ⁸5 ┤╢™╩ ╢ ─ ⁸ ┘ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ∆╢ ╩ ∆╢ ⁸╕√│ ─ ⅜ ≤ ╘╠╣╢ ⌐

│⁸ 2 ─ ⌐ ∫≡ ╩ ⇔⁸ ⌐ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸☿ⱷfi♩ ╩ ∆╢ ⌐│⁸ ─ ⌐ ∆╢ ⌐╟╡⁸ ⌐

─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

 ╡◖fi◒ꜞכ♩ 

─ ┘  

│⁸ ─№╢◘▬꜡⌐⁸☿ⱷfi♩╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⌐╦∏

⅛≢╙ ╕∫√☿ⱷfi♩│ ⇔≡│⌂╠⌂™⁹ 

│⁸◗Ⱶ⁸∕─ ⅜ ⇔⌂™ ─ ╕√│ ─№╢◘▬꜡ ⌐⁸

╩ ⁸ ⇔⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⌐ ⁸ ⇔√

╩ ⇔≡│⌂╠⌂™⁹ 

│⁸◗Ⱶ⁸ ⁸∕─ ─ ⅜ ⇔⌂™╟℮⁸⅛≈⁸ ⅜ ⇔⌂™╟℮⌐⁸

─ ∫√ ⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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─ ┘ │⁸ ⌐ ⇔⁸⅛≈⁸ ╩ ─ ≢ ≢⅝

╢╙─≤∆╢⁹⌂⅔⁸ │⁸ ⌐ ∟ ─ ┘ ⌐≈™≡⁸

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ─ ─ ⌂ ╩ ╦⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸

─ ╩ ┘ ⇔⁸ ─ ⅜№∫√ │ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐╟∫≡ ╦⌂↑╣┌⌂╠⌂™⁹╕√⁸ ─ ─ │⁸₈JIS  

1111 ─ ₉ ⇔ↄ│₈JIS  1125 ─ ┘ ⌐

≠ↄ ─ ₉╕√│ ─ ╩ √ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⅜ ⇔≡™╢ ─ ─ │⁸ ╩ ⌂ ↕∑≡ ╘⌂↑

╣┌⌂╠⌂™⁹ 

│⁸₈3. 4.4  ⁸ ┘ ─ ≢ ╘√ ╩ ⌐ ⇔√

╩∕─ ⁸ ⌐ ⇔⁸ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸1 ⌐ ⇔⁸₈ 3- 1 ─ ₉─ ≤∆╢⁹ 

Ⱶ◐◘╩ ∆╢ ⁸ │ ⇔≡╟™╙─≤∆╢⁹∕─ │⁸Ⱶ◐◘

─ ⌐╟∫≡ ╘╠╣╢ ─ √╡─ ╩ ⌐ ⇔≡⁸₈ 3.3 ─

₉─ ≤∆╢⁹⌂⅔⁸ │⁸Ⱶ◐◘─ ⁸ − ⌂≥⌐ ≠⅝⁸ ─

√╡─ ╩ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

 

10 ─ │⁸ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸ ╩ ╡ ∏≈ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ┘

│ ≢ ⇔≡╙╟™╙─≤∆╢⁹⌂⅔⁸ ╡─ │⁸ ─ ⁸◖fi◒ꜞכ♩─ ╖

⁸ ╡ − ⁸ ╩ ⇔≡ ╘⌂↑╣┌⌂╠⌂™⁹ 

12 │⁸ ╩ ⅛∆─⌐ ™√ ⁸╕√│ ╩ ╘╢─⌐ ™√ │⁸ ╡ −

─ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

− 

│⁸Ⱶ◐◘─ − ╩⁸₈JIS A 1119 Ⱶ◐◘≢ ╡ −√◖fi◒ꜞכ♩ ─⸗ꜟ

♃ꜟ─ ┘ ─ ─ ₉ ┘ ₈ Ⱶ◐◘─ − ₉

⌐╟╡ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸₈JIS A 8603- 1 ◖fi◒ꜞכ♩Ⱶ◐◘ ┘ ₉⁸₈JIS A 8603-

2 ◖fi◒ꜞכ♩Ⱶ◐◘ − ₉⌐ ∆╢⅛⁸╕√│ ─ ╩

∆╢Ⱶ◐◘╩ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ╡⅜ ≢⁸⅛≈ ⌂ ─

≢⁸ ╡≢ ℮ ⌐│⁸ │⁸ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

│⁸ ╡◖fi◒ꜞכ♩⅜ ≤⌂╢╕≢◖fi◒ꜞכ♩ ╩ ╡ −⌂↑╣┌⌂

3-1 ὓ χẨ ῏₯ 



53 

 

╠⌂™⁹ 

│⁸ − ╩ ╡⌐╟╡ ╘╢╙─≤∆╢⁹╛╗╩ ∏⁸ ╡ − ─

╩ ╦⌂™ │⁸∕─ ╩ Ᵽ♇♅Ⱶ◐◘╩ ™╢ 1 30 ⁸ ╡Ᵽ♇

♅Ⱶ◐◘╩ ™╢ 1 ≤∆╢╙─≤∆╢⁹╕√⁸ │⁸№╠⅛∂╘ ╘√ −

─3 ≢⁸ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸Ⱶ◐◘ ─◖fi◒ꜞכ♩╩ ⇔ ╦∫√ ≢⌂↑╣┌⁸Ⱶ◐◘ ⌐ √⌐

╩ ⇔≡│⌂╠⌂™⁹ 

│⁸ ─ ⌐Ⱶ◐◘╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ −⌐ ⇔⁸ ╕√│ ╡Ᵽ♇♅Ⱶ◐◘ ┘ Ⱶ◐

◘╩ ∆╢╙─≤∆╢⁹ 

Ⱶ◐◘│⁸ →◖fi◒ꜞכ♩╩ ∆╢≤⅝⌐ ─ ╩ ↓↕⌂™ ≢⌂↑╣┌⌂

╠⌂™⁹ 

│⁸ Ⱶ◐◘╩ ™╢ ⁸ − ⁸ ⌐ ↕╣╢◖fi◒ꜞכ♩╩ ™≡

│⌂╠⌂™⁹⌂⅔⁸↓─ ─ ∆╢◖fi◒ꜞכ♩ │⁸Ⱶ◐◘ ─ ≤∆╢⁹ 

10 │⁸◖fi◒ꜞכ♩╩ ╡⌐╟╡ −╢ │⁸ ⅜ ↕╣√ ╡ ─ ≢

╦⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ⌐№√∫≡⁸ −√◖fi◒ꜞכ♩╩ ⌐ ⇔⁸ ─ ╩ ↓

↕∏⌐⁸ ⌐ ⌐ ╩♃כ♥☺▪◒♇ꜝ♩╢⅝≢ ⇔⌂↑╣┌⌂╠⌂™⁹↓╣⌐╟╡

™ │⁸ ⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠⁸│ ⌐ ∟⁸ ⁸ ⁸ ⇔ ─

╩ ⇔≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩ − ⁸ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ∕─ ◖fi◒ꜞכ♩─ ╩ ⌂℮↓≤─⌂™╟℮⌐⁸◖fi◒ꜞכ♩╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

 ◖fi◒ꜞכ♩─ ╖ 

│⁸◖fi◒ꜞכ♩─ ╖ ⌐⁸ ⁸ ⅜ ⌐ ∫≡ ↕╣≡™╢↓≤╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∟⁸ ╩ ⇔⁸ ╩ ⇔™ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕

√⁸◖fi◒ꜞכ♩≤ ⇔≡ ─ ╣⅜№╢ │⁸№╠⅛∂╘ ╠∑≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩╩ ╛⅛⌐ ⇔⁸ ∟⌐ ╖⁸ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹

−⅛╠ ∟ ╦╢╕≢─ │⁸ ≤⇔≡ ⅜25ϴ╩ ⅎ╢ ≢1.5 ⁸25ϴ ─

≢2 ╩ ⅎ⌂™╙─≤⇔⁸⅛≈◖fi◒ꜞכ♩─ ╡ − ⅛╠ ⇔ ⌐

∆╢╕≢─ │1.5 ≤⇔⌂↑╣┌⌂╠⌂™⁹↓╣ ≢ ∆╢ ⅜№╢

│⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸◖fi◒ꜞכ♩─ −⅛╠ ∟ ╦╢╕≢─

⁸◖fi◒ꜞכ♩╩ ⁸ ⅛╠ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ ╖╩⁸ ⅜4ϴ╩ ⅎ25ϴ ─ ⌐ ↕╣╢≤⅝

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ ─ ⅜↓─ ⌐⌂™ ⌐│⁸₈3.4.1 3 ◖fi◒

₉⁸₈3.4.14♩כꜞ  ◖fi◒ꜞ₉♩כ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸1 ─ ≢ ∆╢╟℮⌂ ╩ ™≡ ─◖fi◒ꜞכ♩
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↕╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ ⇔⁸ │⁸↓╣╩ ∆╢ ⌐│⁸

⌐ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ ⁸ ─∏╣⁸ ╡⁸ ─ ╣ ┘ ─ ╩

↕⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔√◖fi◒ꜞכ♩╩ ≢ ↕∑≡│⌂╠⌂™⁹ 

│⁸ ⇔™ ⅜ ∂⌂™╟℮⌐ ╕⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─◖fi◒ꜞכ♩─ ╩ ⅜ ∆╢╕≢ ⇔≡ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

10 │⁸◖fi◒ꜞכ♩─ ╡ ⅜ ≢╒╓ ≤⌂╢╟℮⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹⌂⅔⁸◖fi◒ꜞכ♩ ─ ─ ↕│⁸ ╘ ╩ ⇔≡↓╣╩ ╘⌂↑╣┌⌂╠

⌂™⁹ 

11 │⁸◖fi◒ꜞ2╩♩כ ⌐ ↑≡ ╗ ⌐│⁸ ─◖fi◒ꜞ⁸│♩כ ─◖

fi◒ꜞכ♩⅜ ╕╡ ╘╢ ⌐ ╖⁸ ≤ ⅜ ≤⌂╢╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

12 │⁸◖fi◒ꜞכ♩─ ⌐ ⇔≡│⁸№╠⅛∂╘ ⌂ ↕⌐ ⇔√

╩ ⇔⁸↓╣⌐ ≠⅝ ╩ ╦⌂↑╣┌⌂╠⌂™⁹╕√⁸ │⁸ ─ ↕⅜ ™

⌐│⁸ ⌐◖fi◒ꜞכ♩⅜ ⇔≡ ∆╢─╩ ←√╘⁸ ⌐ ╩ ↑╢⅛⁸ ◦

ⱳfiⱪ│™╢№♩כꜙ ─ ╩ ╖ ↄ╕≢ →≡⁸◖fi◒ꜞכ♩╩ ╕⌂↑╣┌

⌂╠⌂™⁹↓─ ⁸ⱳfiⱪ♩כꜙ◦⁸ ⁸Ᵽ◔♇♩⁸ⱱ♇Ɽכ ─ ≤ ╖ ╕≢─

↕│1.5 ≤∆╢⁹ 

13 │⁸◖fi◒ꜞכ♩─ ╖ ⁸ ⌐Ⱪꜞכ♦▫fi◓ ⅜№╢ ⌐│⁸↓╣╩ ╡ ™

≡⅛╠◖fi◒ꜞכ♩╩ √⌂↑╣┌⌂╠⌂™⁹ 

14 │⁸ ╕√│ ─╟℮⌐ ⌐ ═≡ ↕⅜ ⅝™◖fi◒ꜞכ♩╩ ⇔≡ ╗ ⌐

│⁸ ╖ ┘ ╘─ ⁸Ⱪꜞכ♦▫fi◓─ ╩ ⌂ↄ∆╢╟℮⁸◖fi◒ꜞ1─♩כ ─

╖ ↕╛ ╡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

15 │⁸◖fi◒ꜞכ♩ⱳfiⱪ╩ ™╢ │⁸₈◖fi◒ꜞכ♩─ⱳfiⱪ 5  

₉ ⁸ 24 6 ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹↓╣⌐╟╡ ™ │⁸

─ ╩ ⌂↑╣┌⌂╠⌂™⁹╕√⁸ │⁸◖fi◒ꜞכ♩ⱪ꜠⁸◘כⱬꜟ♩◖fiⱬ▪⁸∕─

╩ ™╢ ╙⁸ ─ ╩ ←╟℮↓╣╠╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

16 │⁸ ╩♩כꜙ◦⌐ ∆╢ ⌐│ ╩♩כꜙ◦ ™╢╙─≤⇔⁸ ⁸ⱨ꜠◐◦

Ⱪꜟ⌂ⱱכ☻ ⌐╟╡⁸ ⌐ ⅜╢ ─╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸↓╣⌐╟╡ ™ │⁸ ⌐ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

17 │⁸◖fi◒ꜞכ♩ ⅜ ∟ ≤⌂╢ ⁸ ⌐ ∆╢ ≤ ─ ╩

⌐ ⇔⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

18 │⁸ⱬꜟ♩◖fiⱬꜘ╩ ∆╢ ⁸ ⌂ ≢ ─№╢ ╩ ⇔⁸ ⌐

│Ᵽ♇ⱨꜟⱪ꜠כ♩ ╩♩כꜙ◦┘ ↑⁸ ⅜ ⇔⌂™ ─╙─≤⇔⌂↑╣┌⌂╠⌂™⁹

⌂⅔⁸ ⌐№√∫≡│⁸◖fi◒ꜞכ♩─ ⅜≢⅝╢∞↑ ⌂ↄ⌂╢╟℮⌐⇔⌂↑╣┌⌂╠

⌂™⁹ 

19 │⁸Ᵽ◔♇♩ ┘☻◐♇ⱪ╩ ∆╢ ⁸◖fi◒ꜞכ♩⌐ ╩ ⅎ⌂™╟℮ ⌂

╩ ∂⌂↑╣┌⌂╠⌂™⁹╕√⁸ │⁸ ⌐ ⅜ ⇔⌂™ ─╙─≤⇔⌂↑

╣┌⌂╠⌂™⁹ 
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20 │⁸◖fi◒ꜞכ♩─ ╡⌐ ™⁸ ≤⌂∫√☻Ɑכ◘╩ ⌂⅛⅞╡ ⅛⌂↑╣

┌⌂╠⌂™⁹ 

 ╘ 

│⁸◖fi◒ꜞכ♩─ ╘⌐ ⇔⁸Ᵽ▬Ⱪ꜠כ♃כ╩ ™⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ™ Ᵽ▬Ⱪ꜠כ♃כ─ ⅜ ⌂ ⌐│⁸ ╩ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

│⁸ ╛⅛⌐◖fi◒ꜞכ♩╩ ╘⁸◖fi◒ꜞכ♩⅜ ─ ┘ ─

₁⌐ ⅝ ╢╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞ2╩♩כ ⌐ ↑≡ ∆╢ ⁸Ᵽ▬Ⱪ꜠כ♃כ╩ ─◖fi◒ꜞכ

♩ ⌐10cm ⇔⁸ ≤ ⅜ ≤⌂╢╟℮ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

ה ⌐⅔↑╢ ╘╩ ⌐ ∆╢√╘⁸∕─ ╩♅♇Ⱨה ╕ⅎ√Ᵽ▬

Ⱪ꜠כ♃כ╩ ™╢╙─≤⇔⁸∕─ ╘ ╛ ╩ ⌐ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ √∞⇔⁸ │ ↄ⁹  

 └┘╦╣⌐ ∆╢  

│⁸☻ꜝⱩ╕√│ ─◖fi◒ꜞכ♩⅜ ╕√│ ─◖fi◒ꜞכ♩≤ ⇔≡™╢ ─

⁸ └┘ ╣╩ ∆╢√╘⁸ ╕√│ ─◖fi◒ꜞכ♩─ ⅜╒╓ ⇔≡⅛╠☻ꜝ

Ⱪ╕√│ ─◖fi◒ꜞכ♩╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⇔ ╩ ≈ ─ ╙⁸

≤ ⌐⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ └┘ ╣⅜ ⇔√ ⁸♃fiⱧfi◓╛ ╩ ™⁸↓╣╩ ⇔⌂↑╣┌⌂

╠⌂™⁹ ⌐№√∫≡│⁸∕─ ╩№╠⅛∂╘ ╘╢⌂≥◖fi◒ꜞכ♩─ ─ ╩

⅛⌂™╟℮⌐ ⇔≡ ╦⌂↑╣┌⌂╠⌂™⁹ 

  

│◖fi◒ꜞכ♩─ ╖ ─ ╩⁸ ⌐ ⌂ ┘ ╩ ∟⁸

⌂ ─ ╩ ↑⌂™╟℮⌐⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ ╩ ⱴ♇♩⁸ ╠⇔√ ≢↓╣╩ ℮⅛⁸╕√│ ⁸

╩ ™₈ 3- 2 ◖fi◒ꜞכ♩─ ₉─ │ ⌐ ╩ √⌂↑╣┌⌂╠⌂™⁹ 

 

│⁸ ╩ ℮ ⌐│⁸ ┘ ⌐≈™≡⁸◖fi◒ꜞכ♩─

┘ ─ ╩ ⇔≡⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸∕─ ─ ╩ ℮ ⌐│⁸◖fi◒ꜞכ♩⌐ ╩ ╓↕⌂™╟

℮ ╩ ∆╢ ⁸ ─ ⁸ ⁸ ┘ ─ ╩

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ╩ ℮ ⌐│⁸ ⌐ ⇔≡ ≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

  

─ ┘ │⁸ ─ ╘⌐╟╢╙─≤∆╢⁹√∞⇔⁸ │⁸╛╗╩ ∏ ≢

3-2 Ѐрϼз˔Еχ ṍḧ 
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╘╠╣≡™⌂™ ⌐ ╩ ↑╢ ⁸ ─ ⁸ ⁸ ┘ ╩ ↕⌂

™╟℮⌐⁸∕─ ⁸ ┘ ╩ ╘⁸ ⌐ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ↑╢ ⌐│⁸∑╪ ─ ↕™ ⌐ ↑ ╩ ─ ─

∆╢ ≤ ⌐⌂╢╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸╛╗╩ ∏∑╪ ─ ⅝™ ⌐ ╩ ↑╢ ⌐│⁸ ⌐⁸╒∙⁸╕√

│ ╩ ╢⅛⁸ ╩ ⇔≡⁸↓╣╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔√◖fi◒ꜞ⁸⌐♩כ ◖fi◒ꜞכ♩╩ ← ⌐│⁸∕─ ╖ ⌐⁸

╩ ╘ ⇔⁸ ⇔√◖fi◒ꜞכ♩ ─꜠▬♃fi☻⁸ ╪∞ ⁸ ─ ™◖fi◒ꜞ⁸♩כ

⌂≥╩ ╡ ⅝ ↕∑⌂↑╣┌⌂╠⌂™⁹╕√⁸ ─ ╩ ∆╢ ⅜№╢

⌐│⁸ ◖fi◒ꜞכ♩─ ╩⁸꞉▬ꜘⱩꜝ◦≢ ╩ ╢⅛⁸♅♇Ⱨfi◓ ⌐╟╡ ⌐⇔≡

↕∑⁸☿ⱷfi♩Ɑ⁸♩☻כ⸗ꜟ♃ꜟ№╢™│ ◄ⱳ◐◦ ⌂≥╩ ∫√ ⁸

◖fi◒ꜞכ♩╩ ⅜⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╖≤ ⌐⌂∫√ ╕√│ ─ ╩ ↑╢ ⌐│⁸ ╖≤─ ─

⌐ ↑⌂↑╣┌⌂╠⌂™⁹☻ꜝⱩ≤ ≤⌂╢Ɫfi♅│⁸ ╖≤ ⇔≡◖fi◒ꜞכ♩╩ ≈

╙─≤⇔⁸╕√⁸ ⇔ ╩ ≈ ─ ╙⁸ ⌐⇔≡ ∆╢╙─≤∆╢⁹ 

│⁸ ╖⌐⅔↑╢ ╩ ↑╢ ⌐│⁸☻ꜝⱩ╕√│⁸│╡─☻Ɽfi─ ⌐

↑⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ │⁸│╡⅜∕─☻Ɽfi─ ≢ ┌╡≤ ╦╢ ⌐│⁸

┌╡─ ─ 2 ─ ╩ ≡≡⁸│╡─ ╩ ↑⁸ ╩ ╢ ╘─ ╩ ⇔

≡⁸∑╪ ⌐ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ─ ⁸ ⁸ ⌐≈™≡│ ⌐╟╢╙─≤∆╢⅜⁸ ⌐ ╘

─⌂™ │ │1 ⁸ 10 ≤∆╢⁹ 

│⁸ ╛ ⌂≥⌐╟╡ ∂╢└┘ ╣╩ ↕∑╢ ≢⁸└┘ ╣

╩ ↑╟℮≤∆╢ │⁸ ─ ┘ ╩ ↕⌂™╟℮⌐∕─ ┘ ⌐≈™

≡⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 → 

│⁸∑⅝ ⌐ ⇔≡ ≤⌂╢◖fi◒ꜞכ♩─ →⌐№√∫≡│⁸ ╠⌂⸗ꜟ♃ꜟ

─ ⅜ ╠╣╢╟℮⌐ ╖⁸ ╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸∑⅝ ⌐ ⇔⌂™ ─ →⌐№√∫≡│⁸ ╘╩ ╡⁸ ⇔√◖fi◒ꜞכ♩─

⌐⁸⇔╖ √ ⅜⌂ↄ⌂╢⅛⁸╕√│ ─ ╩ ⇔√ ≢⌂↑╣┌⁸ → ⌐⅛⅛∫

≡│⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩ ⌐≢⅝√ ⁸∆∂ │↓╣╠╩ ™≡ ╠⌐⇔⁸ ⁸ ↑√

│∕─ ⌂ ╩ ╡ ™≡ ≢ ╠⇔√ ⁸ ◖fi◒ꜞכ♩≤ ─ ╩ ∆╢

◖fi◒ꜞ⁸♩כ╕√│⸗ꜟ♃ꜟ─Ɽ♇♅fi◓╩ ⇔ ╠⌂ ⅜ ╠╣╢╟℮⌐ →⌂↑╣┌

⌂╠⌂™⁹ 

 ◖fi◒ꜞכ♩ 

│⁸ ⅜4ϴ ⌐⌂╢↓≤⅜ ↕╣╢≤⅝│⁸ ◖fi◒ꜞכ♩≤⇔≡─

╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ◖fi◒ꜞכ♩─ ⌐№√∫≡│⁸ ⁸ ⁸ ╡ −⁸ ⁸ ╖⁸ ⁸

ה ⌐≈™≡◖fi◒ꜞכ♩⅜ ⇔⌂™╟℮⌐⁸╕√⁸ ⌐⅔™≡╙ ⌐ ∆

⅜ ╠╣╢╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 
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│⁸ ⁸╕√│ ─ ⇔≡™╢ ╩∕─╕╕ ™≡│⌂╠⌂™⁹ 

│⁸ ╩ ∆╢ ⁸ ╕√│ ╩ ∆╢↓≤≤⇔⁸☿ⱷfi♩│≥╪⌂ ≢╙

↓╣╩ ⇔≡│⌂╠⌂™⁹ ─ │⁸ ⅜ ≢⁸⅛≈ ⌐ ⇔⌂™ ⌐╟╢

╙─≤∆╢⁹ 

│⁸AE◖fi◒ꜞכ♩╩ ™⌂↑╣┌⌂╠⌂™⁹↓╣ ╩ ™╢ │⁸ ⌐

⌐ ⇔≡ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸☿ⱷfi♩⅜ ╩ ↓↕⌂™╟℮⌐⁸ ⇔√ ╩Ⱶ◐◘⌐ ∆╢ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ⌂ↄ∆╢╟℮⌐◖fi◒ꜞכ♩─ ╡ −⁸ ┘ ╖╩ ╦⌂

↑╣┌⌂╠⌂™⁹ 

│⁸ ╖ ─◖fi◒ꜞכ♩─ ╩⁸ ─ ⁸ ╩ ⇔⁸  

5 20ϴ─ ⌐ √⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ⌐ ⅜ ⇔√ ≢◖fi◒ꜞכ♩╩ ⇔≡│⌂╠⌂™⁹╕√⁸ 

⅜ ⇔≡™╢ │⁸↓╣╩ ⅛⇔⁸ ╩ ⌐ ⇔√ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸◖fi◒ꜞכ♩ ╖ ⁸ ─⧵♩כ◦⌐∟ ≢ ╩ ™⁸ ╩ ╘╢╕

≢─ ─◖fi◒ꜞכ♩ ─ ─ ╩ ⅜⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸◖fi◒ꜞכ♩⅜ ╖ ─ ⌐ ⇔⌂™╟℮⌐ ⇔⁸ ⌐ ╩ ⅜⌂↑╣┌

⌂╠⌂™⁹ 

12 │⁸ ┘ ⌐≈™≡⁸ ⁸ ⁸ ─ ┘ ⅝↕⁸∕─

⌐ ╩ ⅎ╢≤ ⅎ╠╣╢ ╩ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸ │⁸◖fi◒ꜞכ♩─ ╩5ϴ ⌐ √⌂↑╣┌⌂╠⌂™⁹╕√⁸

⌐≈™≡│⁸ ⌐ ⅜ ⇔√ ─╒⅛│⁸₈ 3- 3 ◖fi◒ꜞכ♩─ ₉─

≤⇔⁸ ⁸ ⌐2 │◖fi◒ꜞכ♩ ╩0ϴ ⌐ √⌂↑╣┌⌂╠⌂™⁹ 

 

55 ─ ╩ ⇔√⁹ ⅜↓╣≤ ⌂╢ │ ∆╢⁹ 

 

14 │⁸ ⌐╟∫≡ ╩ ↑√◖fi◒ꜞכ♩╩ ⅛⌂↑╣┌⌂╠⌂™⁹ 

15 │⁸◖fi◒ꜞכ♩⌐ ∆╢ ⁸◖fi◒ꜞכ♩⅜ ⌐ ╕√│ ∑╠╣╢↓≤

─⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⁸◖fi◒ꜞכ♩ ╩ ⌐ ↕∑

≡│⌂╠⌂™⁹ 

 ◖fi◒ꜞכ♩ 

│⁸ ⅜25ϴ╩ ⅎ╢↓≤⅜ ↕╣╢≤⅝│⁸ ◖fi◒ꜞכ♩≤⇔≡─

╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ ─ ╩⁸ ⅜ ≢⅝╢ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

3-3 ᷆ Ѐрϼз˔Еχ ṍḧ 
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│⁸ ◖fi◒ꜞ⁸≡™⅔⌐♩כ ⁸ ⁸ ╩ ∆╢ │JIS 

 6204 ◖fi◒ꜞכ♩ ─ ⌐ ∆╢ ─╙─╩ ∆╢↓≤⅜ ╕⇔™⁹

⌂⅔⁸ ╩ ∆╢ ⌐│ ⇔√◖fi◒ꜞכ♩─ ╩ ⇔⁸∕─

⌐≈™≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ ⌐⁸ ⁸ ─◖fi◒ꜞכ♩⅛╠ ∆╢ ╣─№╢

│ ↕∑⌂↑╣┌⌂╠⌂™⁹╕√⁸ ┘ ⅜ ╩ ↑≡ ⌐⌂╢ ╣⅜

№╢ ⌐│⁸ ┘ ™ ─ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩╩ −≡⅛╠ ╕≢─ │⁸1.5 ╩ ⅎ≡│⌂╠⌂™╙

─≤∆╢⁹ 

─◖fi◒ꜞכ♩ │⁸35ϴ ≤∆╢⁹ 

│⁸◖fi◒ꜞכ♩─ ⅜♩fi▬ꜛ☺♪ꜟכ◖⁸╩ ∂⌂™╟℮ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ ╩ ⇔√ ⁸ ╛⅛⌐ ╩ ⇔⁸◖fi◒ꜞכ♩─ ╩

⅛╠ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⌐ ⅜ ↄ ⅜ ™ ⌐│⁸ ╖ ─

⌂ ⌐╟∫≡└┘ ╣⅜ ∂╢↓≤⅜№╢─≢⁸ ⁸ ╩ ←√╘⌐ ⌂ ╩

↕⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ ⌐◖fi◒ꜞכ♩⅜ ⇔√╡⁸ ∑╠╣√╡∆╢↓≤─ ⌂

™ ┘ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ◖fi◒ꜞכ♩ 

│⁸◖fi◒ꜞכ♩╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹↓╣ ─ ≢№∫≡╙⁸

│0.05m/s ≢⌂↑╣┌ ⇔≡│⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩╩ ↕∑⌂™╟℮⌐⇔⁸⅛≈⁸ ─◖fi◒ꜞכ♩│ ≤

⇔⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩ ∕─ ╩ ⌐ ∟⌂⅜╠⁸ ─ ↕⌐ ∆╢╕≢ ⇔≡

⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸╛╗╩ ∏ ╩ ⇔√ │⁸∕─◖fi◒ꜞכ♩─꜠▬♃

fi☻╩ ⌐ ⅛⌂↑╣┌ ─◖fi◒ꜞכ♩╩ ⇔≡│⌂╠⌂™⁹ 

│⁸꜠▬♃fi☻─ ╩ ⌂ↄ∆╢√╘⁸ ─◖fi◒ꜞכ♩╩⅛⅝ ↕⌂™╟℮⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩⅜ ∆╢╕≢⁸ ─ ╩ ⅜⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⌐

─ ⅜ ↕╣≡™╢ │⁸∕╣⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

◓fi◦כ◔⁸│ ◖fi◒ꜞכ♩ⱳfiⱪ≤◔כ◦fi◓─ ⁸♩꜠Ⱶכ │◖fi◒ꜞ

╩ⱳfiⱪ♩כ ⇔≡◖fi◒ꜞכ♩╩ ⇔⌂↑╣┌⌂╠⌂™⁹↓╣⌐╟╡ ™ │⁸

⌐ ⇔≡ ─ ╩ √ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ◖fi◒ꜞכ♩⌐ ∆╢ ⌐≈™≡⁸ →─ ⅜⁸ ╟╡ ⌐№

╢ │⁸ ─ ↕ ─≤↓╤⌐⁸ ─ ⌐ ⅝ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

◓fi◦כ◔ ◖fi◒ꜞכ♩ⱳfiⱪ≤◔כ◦fi◓─  

│⁸ ╖ ─◓fi◦כ◔⁸≡∫√№⌐ ⌐ⱪꜝfi☺ꜗכ╛ ╩ ⇔⁸∕─

╩ ⌐ ─◓fi◦כ◔⁸∑↕ ╛ ╩ ⇔≡⅛╠ ╩ ⇔≡◖fi◒ꜞכ

♩╩ ∟ ╕⌂↑╣┌⌂╠⌂™ 

│⁸◖fi◒ꜞכ♩ ╖ ⁸ ╩ ╡ →≡™╢ │⁸≢⅝╢∞↑ ╩ ⌂ↄ

⇔⌂↑╣┌⌂╠⌂™⁹ 



59 

 

╖ ⌐⅔™≡⁸ ─◓fi◦כ◔┘ │⁸ ⌐◖fi◒ꜞכ♩ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

│⁸ ╖ ◓fi◦כ◔─ ⅝ →⌐№√∫≡⁸ ⌐ ∟ ╕╣√◖fi◒ꜞכ♩╩⅛

⅝ ↕⌂™╟℮⌐ ⌐ ⅝ →⌂↑╣┌⌂╠⌂™⁹ 

│⁸1 ≢◓fi◦כ◔─ ∟ ╗ ⌐≈™≡⁸◖fi◒ꜞכ♩─ ╩ ⇔

≡ ≢№∫≡│⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ ╩╛╗╩ ∏ ⌐ ↑╢ ⁸ ◖fi◒ꜞכ♩ ─

╩ ↓⇔≡™╢◖fi◒ꜞכ♩╩ ⌐ ⇔≡⅛╠ ◖fi◒ꜞכ♩╩ ∟ ╕⌂↑╣┌

⌂╠⌂™⁹ 

│⁸ ╖⅜ ╡⁸╒╓ ─ ↕⌐ ⇔√◖fi◒ꜞכ♩─ ⅜⁸⇔╖ √ ⅜⌂ↄ

⌂╢⅛⁸╕√│ ─ ╩ ⇔√ ≢⌂↑╣┌⁸↓╣╩ →≡│⌂╠⌂™⁹ 

♩꜠Ⱶכ  

♩꜠Ⱶ⁸│כ ≢◖fi◒ꜞכ♩⅜ ≢⅝╢ ⅝↕≤⇔⁸ │ ⌐◖fi◒ꜞכ♩

≢ √↕⌂↑╣┌⌂╠⌂™⁹╕√⁸♩꜠Ⱶ⁸│כ ⇔≡│⌂╠⌂™⁹ 

│⁸1 ─♩꜠Ⱶכ≢ ∟ ╗ ⌐≈™≡⁸◖fi◒ꜞכ♩─ ╩ ⇔

≡ ≢№∫≡│⌂╠⌂™⁹ 

│⁸♩꜠Ⱶכ─ ™─ ⌐⅔↑╢ ╩№╠⅛∂╘ ⇔ↄ ⇔⁸ ╖ ─

◖fi◒ꜞכ♩⌐ ⇔≡ ╕⇔ↄ⌂™ ⅜ ↓╠⌂™╟℮⁸ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌂♩꜠Ⱶכ╩ ∆╢ ⌐│⁸∕─ ╩ ⅛╘⁸ ╩ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

10 ◖fi◒ꜞכ♩ⱳfiⱪ  

◖fi◒ꜞכ♩ⱳfiⱪ─ │⁸ ≢⌂↑╣┌⌂╠⌂™⁹ 

╖─ │⁸♩꜠Ⱶכ─ ⌐ ∂⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸ ⅝ ┘ ⅝ ╩ ⇔≡◖fi◒ꜞכ♩╩ ∆╢ ⁸ ⅝ ┘

⅝ ─ ⅜ ⌐ ⇔√ ⁸ ⌐◖fi◒ꜞכ♩╩ ⅝ ⇔≢⅝╢ ─╙─╩ ™╢╙─

≤∆╢⁹╕√⁸ ⌐№√∫≡│⁸ ⅝ ┘ ⅝ ╩ ⅛⌐ ⌐ ╤⇔⁸◖fi◒ꜞכ♩╩

⅝ ⇔√ │⁸◖fi◒ꜞכ♩⅛╠ ╣╢╕≢ ₁⌐ ⅝ →╢╙─≤∆╢⁹√∞⇔⁸

⅝ ╕√│ ⅝ ╩ ∆╢ │⁸ ⌐ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

12 │⁸ ─ ╩℮↑╢◖fi◒ꜞכ♩─ ⌐№√╡⁸ ⅜ ≢⅝╢╟℮⌐⁸

╖⁸ ╘⁸ ⌂≥╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸ ⌐ ∆ ⅛╠ 60 ┘ ⅛╠ 60 ─ ─◖fi◒ꜞכ♩⌐

╩ ↑≡│⌂╠⌂™⁹ ⅜ ⅝ↄ1 ─ ⅜╡ ↕⅜ ⌐ ↄ⌂╢ ╛⁸∕

─ ╛╗╩ ⌂™ ≢ ╩ ↑╢ ⅜№╢ ⌐│⁸ ─ ╩ ⌂↑╣┌⌂╠

⌂™⁹ 

14 │⁸ ⱳꜟ♩ꜝfi♪☿ⱷfi♩╩ ™√ 5 ⁸ ☿ⱷfi♩⁸ⱨꜝ▬▪♇◦

ꜙ☿ⱷfi♩╩ ™√ ⁸ ⌐≈™≡│⁸ 7 ≤⇔⁸ ⌐⁸ ⅜10ϴ ≤⌂

╢ ⌐│⁸9 ⌐⌂╢╕≢ ⌐№╠╦╣⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ◖fi◒ꜞכ♩ 

│⁸ ◖fi◒ꜞכ♩ ─ ⌐№√∫≡│⁸ ╩ ⇔⁸╕√⁸└┘ ╣⌂

≥ ╩ ∂⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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│⁸ ◖fi◒ꜞכ♩─ ⌐№√∫≡│⁸ ≢ ⌂ ─◖fi◒ꜞכ♩⅜ ╠

╣╢╟℮⌐ ⁸ ⁸ ╖⁸ ╘⁸ ⌐≈™≡ ⇔⁸↓╣╩ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

│⁸ ╩ ∆╢◖fi◒ꜞכ♩ ≢│⁸∕─ ─ ⌐≈™≡ ⌐ ⇔

⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸∕─ ⅜ ─ ≤⌂╢⅔∕╣⅜№╢ │⁸ ⌐ ≤⌂

╢╟℮ ─ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

☿ⱷfi♩ │⁸55 ╩ ≤∆╢⁹ 

│⁸ ╩ ∆╢√╘⌐ ⌂ │⁸ ─ ⁸ ⁸ ⁸

⁸╕√│ ─ⱳꜝ♂fi ╩ ™⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⁸ ⁸ ╩ ™╢ ⌐│⁸∕─ ╩ ⅛╘ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ─ ◖fi◒ꜞכ♩⅜ ╠╣╢╟℮⌐ ⌂ ≢ ╩ ↑⁸

⌐│ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ↑ ⌐≈™≡│ ⌐ ⇔≡ ─⌂™╙─╩ ™⌂↑╣┌⌂╠⌂™⁹ 

 ◖fi◒ꜞכ♩─  

⌐╟╢◖fi◒ꜞכ♩─ │⁸ ─ 7 ┘28 ⌐⅔↑╢ ⌐╟∫≡

™⁸↓─ ─ │ ╩ ∆╢╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

◖fi◒ꜞכ♩─ ⌐ ™╢ ─ │⁸ ⌐ Ᵽ♇♅⅛╠ ⇔√ 3 ─

─ ╕√│ ⇔ ≢─ ─ ⅛╠ ⇔√ ─ ─

≤∆╢⁹ 

─√╘─ ╩ ∆╢ ┘ │⁸ ⌐ ─ ╘⅜⌂™ │⁸

─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

≢ ─ ⅜150 ─ │⁸ ⌐╟╢ ─

╒⅛⌐⁸150 ⌐ ─ ≢ ⅛╠ ⇔√ ╩ ⌐≈⅝ ╩ ה

28 ╩ ⌐≈™≡⁸( ) ☿fi♃כ ─ ≢ ╩ ╦⌂↑╣┌

⌂╠⌂™⁹ 

─♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠ │⁸ ⌐╟╢╙─≤⇔⁸ ─

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠ ╕√│∕─◖Ⱨכ 

♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠ ┘  

fiⱪꜝ☻─♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠ ⌂≥ ↑ ╣ ─  

◖fi◒ꜞכ♩ ─  

 

 ⁸  

  

│⁸ ┘ ─ ⌐№√∫≡│⁸◖fi◒ꜞכ♩ ─ ⁸ ┘ ⅜ ↕

╣ ─ ה ⅜ ≢⅝╢ ╩ ∆╢◖fi◒ꜞכ♩⅜ ╠╣╢╟℮⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

  

│⁸ ה ╩◖fi◒ꜞכ♩ ─ ┘ ╩ ⌐ ≈√╘⌐ ⌂
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≤ ╩ ≈ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ╘─⌂™ │◖fi◒ꜞכ♩─⅛≥⌐ ╡⅜≢⅝╢ ╩ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

│⁸ ╩ ⌐ ≡ ┘ ╡ ∆↓≤⅜≢⅝⁸∑⅝ ╕√│ⱤⱠꜟ─ │⌂╢═

ↄ ⌐ ╕√│ ≤⇔⁸⸗ꜟ♃ꜟ─╙╣⌂™ ⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√╡⁸ ⌐ ⅎ℮╢ ╩ ∫√ ╩ ∆╢≤≤╙⌐⁸ ↑╢

╩ ⌂ ≢ ⌐ ⌐ ⅎ╠╣╢╟℮⌐ ⌂ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ ─ ╛ ⌂≥⅜ ∂⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

 ≡ 

│⁸ ╩ ↑╢⌐№√∫≡⁸Ⱳꜟ♩╕√│ ╩ ™⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ╩Ᵽfi♪ ≢ ╘ ↑╢ ⁸∕─ ⁸ ╩ ⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹⌂⅔⁸ ╡ ⇔ │◖fi◒ꜞכ♩ ⌐↓╣╠─ ↑ ╩ ⇔≡⅔™≡│⌂

╠⌂™⁹ 

│⁸ ─ ⌐⁸│ↄ ╩ ⌐ ∆╢≤≤╙⌐⁸│ↄ ⅜⁸ ⌐ ⇔⌂™

╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ה ─ ⌐№√╡⁸◖fi◒ꜞכ♩ ─ ⁸ ┘ ⅜ ↕╣

─ ה ⅜ ≢⅝╢ ╩ ∆╢◖fi◒ꜞכ♩⅜ ╠╣╢╟℮⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

 ⇔ 

│⁸ ה ─ ⇔─ ┘ ⌐≈™≡⁸ ⌐ ╘╠╣≡™⌂™ ⌐

│⁸ ≤ ∂╟℮⌂ ≢ ⇔√ ─ ╩╙≤⌐⁸☿ⱷfi♩─ ⁸◖fi◒ꜞ

─♩כ ⁸ ─ ≤∕─ ⁸ ─ ┘ ⅝↕⁸ ─ ↑╢ ⁸ ⁸

⁸ ⇔ ╩ ⇔≡⁸ ⇔─ ┘ ─ ╩⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

│⁸◖fi◒ꜞכ♩⅜∕─ ┘ ⌐ ╦╢ ╩ ↑╢─⌐ ⌂ ⌐ ∆╢

╕≢⁸ ה ╩ ⇔≡│⌂╠⌂™⁹ 

│⁸ ─ ⌐ ⇔√ ↑ ─ ┘ ≈⌂⅞─ ╩⁸ ◖fi◒ꜞכ♩≤

─ ╩ ∆╢⸗ꜟ♃ꜟ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

  

  

│⁸ ⌐ ⁸ ⁸ ┘⅛┬╡ ⌐╟╡ ⅛⁸╕√⁸

┘ ╩ ⇔√⅛┬╡≤⌂∫≡™╢⅛╩ ⇔⁸ ╩ ⇔√≤⅝│ ≤ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⱷ♇◐ ─ ╩ ℮ ⁸∕─ ⌐ ∂√ ⌂ ≢↓╣╩ ╦⌂↑

╣┌⌂╠⌂™⁹ 

│⁸◄ⱳ◐◦ ─ ה ╩ ℮ ⁸ ┘⌐ ─ ╩ ↕⌂™

╟℮⁸ ╢╟⌐╣∆↓ה ─⌂™↓≤╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

◄ⱳ◐◦ ─ ה ⌐╟╢ ╛⁸ ה ⌐≤╙⌂℮ ⌂ ╩

⇔√ ⁸ │⁸ ⇔√ ⁸◖fi◒ꜞכ♩─ ╖ ⌐ ⌂ ≢ ⇔⌂↑
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╣┌⌂╠⌂™⁹ 

 

  

│⁸ ╩ ⌐ ↄ↓≤╩ ↑⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸╛╗╩ ∏ ⌐ ∆╢ │⁸ ─ ╩ ♩כ◦╘√← ≢ ⌂ ™╩⇔⌂

↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ╩ ⇔⌂™ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ╩╛╗╩ ∏ ⇔≡ ∆╢≤

⅝⌐│⁸ ─ ╩ ⇔⁸ ⌐⅔™≡ ╩ ™⁸ ╩ ╓↕⌂™↓≤╩ ⇔

√ ≢ ╩ ╘⁸ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ה ┘ ╩ ה

⇔⁸ ─ ⅜№∫√ │⁸ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ → ─ ⌐№√╡⁸ ⌐ ─ → ⅜ ↕╣≡™⌂™

│⁸₈◖fi◒ꜞכ♩ 13 ⌐ ∆╢ ₉ ⁸ 25 3

─ ⌐╟╢⁹↓╣⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ≤⇔≡ → ⇔√ ╩ → ⇔≡│⌂╠⌂™⁹ 

│⁸ ⌐ ↕╣≡™⌂™ ⌂≥ ╩ ∆╢ │⁸∕─ ⌐≈

™≡╙ ─⅛┬╡╩ ⇔⁸⅛≈⁸∕─ ≤ ─ ≤─№⅝╩ ─ ─4/3

≤⇔⌂↑╣┌⌂╠⌂™⁹ 

 ≡ 

│⁸ ╩ ≡╢ ⌐↓╣╩ ⇔ ⅝↕┘╛ ─ ⌐≈™√ ⁸ ⁸Ɑfi◐⁸∕

─ ≤◖fi◒ꜞכ♩─ ╩ ∆╢⅔∕╣─№╢╙─│⁸↓╣╩ ⅛⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ╘√ ⌐⁸ ╩ ⇔⁸◖fi◒ꜞכ♩ ⌐ ⅛⌂™╟℮ ⌐

╖ ≡⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⌐ ∂≡ ⌐ ↕╣√╙─ ─ ╩

∆╢╙─≤∆╢⁹ │⁸ ─ ─ ╩ 0.8 ─⌂╕⇔ ⁸╕√│◒ꜞ♇ⱪ≢

⇔⁸ ⅜ ⇔⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ ⇔√ ⅝⌂╕⇔ ⁸◒ꜞ♇ⱪ │

⅛┬╡ ⌐ ⇔≡│⌂╠⌂™⁹╕√⁸ ⌐ ⌂ ⅜ ↕╣≡™╢ │⁸

∕╣⌐ ℮╙─≤∆╢⁹ 

│⁸ ⌐ ⌐ ╘─⌂™ ╡⁸ ─⅛┬╡╩ ╩כ◘כ║☻℮╟≈ ∆╢╙

─≤⇔⁸ ─ ⌐≈™≡│ №√╡2 ⁸ ─ ⌐≈™≡│1 №√╡4

⇔⌂↑╣┌⌂╠⌂™⁹ ─⅛┬╡≤│◖fi◒ꜞכ♩ ⅛╠ ╕≢─ ─ ⅛┬

╡╩™™⁸ ─◖fi◒ꜞכ♩ ⅛╠ ─ ╕≢─ ≤│ ⌂╢⁹╕√⁸ │

⌐ ♩כꜞ◒fi◖⁸│≡™≈⌐כ◘כ║☻╢∆ №╢™│⸗ꜟ♃ꜟ ≢ ◖fi◒ꜞכ♩≤

─ ╩ ∆╢╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸↓╣ ╩כ◘כ║☻─ ∆

╢ │⁸ ⌐ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 
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│⁸ ╩ ≡≡⅛╠◖fi◒ꜞכ♩╩ ∟ ╗╕≢⌐ ─ ⅜∏╣√╡⁸ ⁸

─ ⅜⌂™⅛╩ ⇔⁸ ⇔≡⅛╠◖fi◒ꜞכ♩╩ √⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ─ ≡╩ ─◖fi◒ꜞכ♩ 24 ⇔√ ⌐ ╦

⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐ ↕╣≡™⌂™ ─ ╩ ↑╢≤⅝⌐│⁸ ─ ┘ ⌐≈

™≡⁸ ⌐ ⌐ ⇔≡ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌡ ╩ ℮ │⁸ ⌐ ∆ ↕╩ ⌡ ╦∑≡⁸ 0.8 

─⌂╕⇔ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ ⁸ ╕√│ ╩ ™╢ ⌐│⁸ ─ ⁸

┘ ⌐ ∂√ ╩ ┘⁸∕─ ╩ ∆╢ ╩ ⇔⁸ ╕

√│ ⅛╠ ⅜№∫√ │ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⅞ ⇔─√╘⌐ ⅛╠ ╩ ⇔≡⅔ↄ ⌐│⁸ ⁸ ╩

↑⌂™╟℮⌐↓╣╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ≤⇔≡⁸ ─ ⅝™ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⇔√ ╩ ⅝⁸ ╩ ⌐ ╘≡│⌂╠⌂™⁹ 

╕√⁸ │⁸ ╩ ⌐ ╘⌂™√╘⁸ ╩ ⌐ ⌐∏╠∆ │⁸

─ ↕⌐ ─25 ⅛ ↕─≥∟╠⅛ ⅝™ ╩ ⅎ√ ↕ ≤⇔⌂↑╣┌⌂╠⌂

™⁹ 

│⁸ ≤ ∆╢ ≤─№⅝⁸╕√│ ─ ╩20 ⁸ ⁸

─ ─ ≈─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ●☻  

│⁸₈JIS  3881 ─●☻ ⌐⅔↑╢ ┘ ₉⌐ ╘╠

╣√ ─ ─℮∟⁸∕─ ⌐ ∆╢ ─ ╩ ∆╢ ≢⌂↑╣┌⌂╠⌂™⁹╕

√⁸ ●☻ ╩ ╡ ℮ │⁸JIS  3112 ◖fi◒ꜞכ♩ ⌐ ∆╢

╩ fi꜠♅☿▪ה ⌐╟╡ ∆╢ ╩ ∆╢ ≢⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸●☻ ─ ⇔ ⅝ ╩ ∆╢ │⁸ ─ ╩ ╢╙─≤∆╢⁹ 

╕√⁸ ─ ─ ⌐ ⇔≡⁸ ╕√│ ⅛╠ ⅜№∫√ │⁸

╩ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─●☻ ⅜ ≥⅔╡⌐ ≢⅝⌂™ │⁸∕─ ⌐≈™

≡ ⌐ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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│⁸ ╕√│ ─ ⇔ↄ ⌂╢ ┘ ─ ⅜ ╩ ⅎ╢ │ ●☻

⇔≡│⌂╠⌂™⁹√∞⇔⁸D41≤D51─ │↓─ ╡≢│⌂™⁹ 

 │⁸ ╩ ⌐◓ꜝ▬fi♄כ ≢∕─ ⅜ ≢ ≤⌂╢╟℮⌐ →

╢≤≤╙⌐⁸↕┘⁸ ⁸ ⁸☿ⱷfi♩Ɑ⁸♩☻כ∕─ ─ ⌂ ╩ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

╦∑√ │⁸⌂╢═ↄ ≤⇔ ─∆⅝ │ ≤∆╢⁹ 

│⁸ ╕√│⁸ ─ │ ╩⇔≡│⌂╠⌂™⁹√∞⇔⁸ ⅜ ⌂╟℮⌐⁸

⇔√ │ ╩ ℮↓≤⅜≢⅝╢╙─≤∆╢⁹ 

│⁸ √╡─●☻ ⅜10 ─ │ ╡ ╩

⌐ ₁3 ⌐≈™≡⁸ ☿fi♃כ ─ ≢ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

  

  

│⁸ ≢│⁸ ─ №╢™│ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⌐│⁸ ⌐ ∂≡ ⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐ ∟⁸ ─ ≤≤╙⌐ ─ ╩ ⇔⁸ ─

╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╤⇔ ┘ ─ ⁸ ⌐ ╩ ⅎ⌂™╟℮⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

│⁸ ╩ ∆╢ ⁸ ⁸ ╩ ↑⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ⌂ↄ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√∫≡│⁸ ─ ⁸ ⁸ ⁸ ⌂≥╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ≤⇔≡⁸ ≢ ─ ╩ ∫≡│⌂╠⌂™⁹ 

│⁸ ⌐ ╩ ↑╢≤⅝⌐│⁸ ⅜ ⌐ ╢╟℮⌐⇔⌂↑╣┌⌂╠

⌂™⁹╕√⁸ ⌐│ ╩ ∫≡│⌂╠⌂™⁹ 

│⁸ ⌐ ╩ ↑√ ⁸ ╩ ™≡ ⌐ ⇔⁸ ⇔™ ╣⅜ ∂⌂™

╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ─ ─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸ ─ │ ≢ ™⁸∕╣ │∆═≡ ≤⇔⌂↑╣┌⌂╠

⌂™⁹ 

12 │⁸ ─ ⌐ ╩ ↑√ ⌐⁸◖fi◒ꜞכ♩ ╕≢ ⌐ ╩ ⅎ⌂

™╟℮ ⌂ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸◖fi◒ꜞכ♩ ⌐⁸ ╩ ⇔⁸ ⁸ ─∏╣⅜⌂™↓≤╩ ∆

╢≤≤╙⌐⁸ ─ ⅜⌂™↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

14 │⁸ ⅜ ⌐ ↕╣≡™╢ ⁸ ─ ⌐╙◖fi◒ꜞכ♩⅜╟ↄ ╕╢

╟℮⁸◖fi◒ꜞכ♩╩ ─ ↕╕≢ ⇔√ ≢ ╘≡⁸ ⌐◖fi◒ꜞכ♩╩ ╘

╘╢≤ ⌐⁸ ─ ┘ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

15 │⁸ ╩ ⌐ ∆╢ ⁸ ⇔√◖fi◒ꜞכ♩⅜ ─ ≢ ╩ ∂⌂

™╟℮⁸ ⌐◖fi◒ꜞכ♩╩ ⇔⁸ Ᵽ▬Ⱪ꜠כ♃≢ ╘ ╘⌂↑╣┌⌂╠⌂™⁹ 
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◗ⱶ  

│⁸ ─ ⁸ ⁸ ╩ ∆╢⁹ 

│⁸ ╩ ∆╢ │⁸ ∆╢╙─≤∆╢⁹ 

ⱳꜞ ⱦ♬ꜟ  

│⁸₈JIS K 6773 ⱳꜞ ⱦ♬ꜟ ₉╩ ∆╢╙─≤∆╢⁹ 

│⁸ ╩ ∆╢ │⁸ ∆╢≤≤╙⌐⁸ ─ ה ─ ⌐

⌂ ⅜⌂™╟℮⌐∆╢╙─≤∆╢⁹ 

∕─ ─  

│⁸ ╩ ∆╢ │⁸ ≤∆╢⁹ 

│⁸ ╩ ∆╢ │⁸ ╩╤℮ ↑∆╢⁹ 

│⁸ ─ ⌐⅔™≡ ─ ╩ ∆╢ │⁸ ╦∑ ≤⇔

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐│⁸ ─ ⌐≈™≡⁸ ─ ╩ ↑⌂↑╣┌⌂

╠⌂™⁹ 

 ┘  

│⁸ │⁸ ∟◖fi◒ꜞכ♩ ╩ ⇔⁸◖fi◒ꜞכ♩ ⁸ ╩ ™≡

↑⁸╕√⁸◖fi◒ꜞכ♩ ⁸ ⇔⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ │⁸ ⌂ ┘ ╩ ∟⁸ ─ ⌐ ↑⌂™╙─╩ ™

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ │⁸◖fi◒ꜞכ♩─ ╩⌂ↄ⇔⁸꜠▬♃fi☻⁸ ⁸◗Ⱶ ─ ╩ ⌐

™⁸ ╩ ⌐ ↕∑√ ⌐ⱪꜝ▬ⱴכ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√∫≡│⁸ⱪꜝ▬ⱴכ⅜ ◖fi◒ꜞכ♩ ⌐ ⇔√ ⁸┼╠⁸

╕√│ ⌂≥≢ ╩ ─⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 ╩ ∆╢ ─  

  

⅜ ╩ ∆╢ │⁸ ╩ ⇔⁸◖fi◒ꜞכ♩─ ⌐ ╩ ─ ⌐

╡ ↑⁸ ─ ╩ ↑⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ≤ ≤│⁸ ↕∑⌂™╟℮

⇔⌂↑╣┌⌂╠⌂™⁹ 

◖fi◒ꜞכ♩─ ⌐ ╩ ↑╢↓≤⅜≢⅝⌂™ │⁸ №╢™│ ─ ⅜

≢⅝╢╟℮ ⅝∆╢╙─≤∆╢⁹ 

⅝ ─◖fi◒ꜞכ♩ │⁸ ∆╢◖fi◒ꜞכ♩⌂™⇔│⸗ꜟ♃ꜟ⅜ ─◖fi◒ꜞ

♩כ ┘ ⌐ ∆╢╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⅜ ⇔⁸ ─⅔∕╣─№╢ ≢⁸ ⌐ ⌐╟╢ ╩ ↕╣√ │⁸ ─

⌐ ∫≡ ∆╢╙─≤∆╢⁹ 

─ ⌐ ∟⁸ ┘◖fi◒ꜞכ♩ ╩ ∆╢↓≤⁹ 

ⱪꜝ▬ⱴ⁸│כ ┘◖fi◒ꜞכ♩ ⌐∕╣∙╣ ∆╢╙─╩ ⇔⁸ ─

╩ ≡ ∆╢↓≤⁹ 

ⱳfiⱪ╕√│◖כ◐fi◓●fi≢ ↕╣√ ╩ ↕∑╢√╘⁸┼╠ ≢ →
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╩ ℮↓≤⁹ 

│⁸ ⅜ ⌐ ∆╢╕≢ ⌐ ╩ ⅎ⌂™╟℮ ∆╢↓≤⁹ 

│⁸∕─ ⌐ ⇔≡ ─ ╩ ╢↓≤⁹ 

 

  

  

│⁸ ⁸ ⁸ ⁸ⱴfiⱱכꜟ ─ ⌐≈™≡⁸JIS ╕√│JSWAS

⁸ ┘⌐↓╣≤ ─ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ∆╢ ⌐│⁸ ⁸ ⁸ ⁸ ⅜ ⌐ ∂

╠╣╢╙─≤⇔⁸ ⌐ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ⌐№√∫≡│⁸₈3.2 ₉ ┘⌐₈4.1 ₉─ ⌐ ∂╢╙─≤

∆╢⁹ 

─  

◖fi◒ꜞכ♩ ─ꜝⱣכ☺ꜛ▬fi♩ │⁸ꜝⱣכꜞfi◓⅜⌡∂╣⁸ ⌂

⅜⌂™╟℮⌐ ─ ⌐ ∆╢╟℮⌐ ⇔ ╗╙─≤⇔⁸∕─ ─♁◔♇♩─ ╕√

│ꜝⱣכꜞfi◓⌐ ╢ │ ⌂╙─╩ ⇔≡│⌂╠⌂™⁹╕√⁸ │⁸ Ⱶ◗ה

⁸ ─ ≤⌂╢ ╩ ⌐ ⌐ ╡ ⅝ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ⱦ♬ꜟ ─ ─ ⌐ ⇔≡│⁸№╠⅛∂╘ ⇔⁸ ╣╩ ⇔√ ⁸

ↄ ⇔ ╩ ↑ ⌐ ⇔⁸∕─╕╕30 ⇔⌂↑╣┌⌂╠⌂™⁹ 

כꜝ◌ ╩ ∆╢ │⁸ ─ כꜝ◌⌐ ╩ ⌐ ↑⁸ ─

╩ ≢ ↕∑⁸⸗ꜟ♃ꜟ ╩ ™≡ fi◓─℮ⅎ◐כ◖ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

כꜝ◌ ╩ ⇔√ ⁸ ─ ⌐ ╣ √⸗ꜟ♃ꜟ│⁸ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

≤ ↑ ≤─  

│⁸ ≤ ≤─ ⌐≈™≡⁸ №↑⁸⸗ꜟ♃ꜟ →╩ ─ ⁸

─⌂™╟℮ ⌐ ⌐ →⁸ ─ ╩ ≡⅛╠ ╘ ⇔╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐≈™≡⁸ ∞╢╖─⌂™ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⸗ꜟ♃ꜟ⌐≈™≡⁸ ─ ⌐│╖ ⇔≡™⌂™⅛╩ ∏ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

ⱴfiⱱהꜟכ  

│⁸ⱴfiⱱ⁸ꜟכ ⌐≈™≡⁸ ≤⇔≡ ≤ ∆╢╙─≤⇔⁸┤

√─ ╩ ⌐⌂∂╖╟ↄ ╡ ╦∑╢╙─≤∆╢⁹ ⌐ ⱴfiⱱ⁸ꜟכ ⌐≈™≡

│⁸ ⅜ ╟╡ ↄ⌂╠⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ⱴfiⱱ⁸ꜟכ ─◖fi◒ꜞכ♩ ⌐≈™≡ ⌂ ╩ ™⁸ ⁸☼꜠

─⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⌐│⁸ ↕ ─√╘─ ╩ ╣√

╕╕ ⇔≡│⌂╠⌂™⁹ 

│⁸▬fiⱣכ♩─ ⌐№√∫≡⁸ ─ ⁸⸗ꜟ♃ꜟ≢ ⌐ ∫≡⁸

─╖∙ ⌐ ⌐ →⌂↑╣┌⌂╠⌂™⁹ 
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⁸  

⁸ ⁸ ─ │10 ╩ ≤⇔⁸⸗ꜟ♃ꜟ╩ ⌐ ╘⁸ ─⌂™╟℮

↔≡ ≢ →⌂↑╣┌⌂╠⌂™⁹╕√⁸Ⱪ꜡♇◒│ ⇔⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

∟ ─◖fi◒ꜞכ♩ ╖ ⁸ ⌂ↄ ╩↓≡ ≢ ⁸ⱶꜝ⁸ ─╟∂╣

⅜⌂™╟℮⌐ ╛⅛⌐ →⌂↑╣┌⌂╠⌂™⁹ 
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↓─ │⁸ ⁸ ┘ ─ ⁸ ⅎ ┘⌐↓╣╠─ ⌐ ∆

╢⁹ 

 ╡ 

│⁸ ⌐ ∟⁸ ≤ ─℮ⅎ⁸ ⌐ ╩ ⇔⁸ ╡

╩ ™⁸∕╣╠─ ⁸ ┘ ─ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐╟╡ ─ ה ⅜ ↕╣╢ ⁸╕√│ ─

⌐≈™≡ ╡╩ ℮╙─≤⇔⁸ ⌐ ╩ ⅎ⌂™╟℮ ⇔≡ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ┘ ─ ⌐≈™≡│ ╩ ∆╢≤≤╙⌐⁸∕─ ╩

⌐ ⇔⁸ ⇔ ╙∕─ ⅜ ≢⅝╢╟℮ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╡─ ⌐≈™≡│ ⇔⁸ ─ ╩ ⌐ ה ⇔⌂↑╣

┌⌂╠⌂™⁹ 

  

─ ⁸ ╡ │⁸ ⌐╟╢╙─≤∆╢⁹√∞⇔⁸ ╡─ ⁸

⌐╟╡ ≥⅔╡ ≢⅝⌂™ ⌐│⁸ ≤ ─℮ⅎ⁸∕─ ╩ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

  

│⁸ ┘ ─ ╩ ⇔⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ⇔⁸ ⌂ ⁸ ┘ ─ ┘

⁸ ⁸ ⁸ ∕─ ─ ╩ ⅎ√℮ⅎ≢ ╩ ⌐ ⇔≡

⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐≈™≡│⁸ ≤⇔≡ ⌐╟╢╙─≤∆╢⁹ 

⅜ ↕╣╢ ─ ⌐≈™≡│⁸∕─ ⌐ ╘ ⇔⅜ ≢⅝╢

≤⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐≈™≡│⁸ ┘ ╩∕╣∙╣ ╡ ™√ ⁸ ⇔⌂™╟℮⌐ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

▪☻ⱨ□ꜟ♩◖fi◒ꜞכ♩ ─ ⁸ ┘ ◖fi◒ꜞכ♩ ┘⌐◖fi◒ꜞכ♩ ─

╡ ⇔⌐№√∫≡│⁸◖fi◒ꜞכ♃♇◌♩כ╩ ⇔≡ ╡ ╩ ⌐⇔⁸ ⇔√ ⁸

⇔√ ┘ ╩ ∑∏⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ │⁸ ⅜ ⌐≢⅝╢╟℮⌐ ─ ≢ ⇔⁸ ⅜№╢ │

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ⁸◖fi◒ꜞכ♩ ─ ™ ⅜№╢ ⌐│⁸ ╟╡10 │ ╡

⅝⁸ ⌐ ⅝ ⅎ⌂↑╣┌⌂╠⌂™⁹ 

⌐╟╡ ∆╢ ⌐│⁸ ⌐╦√╡ ⁸ ⁸ ⌐

⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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│⁸↓─ ⌐╟╢╒⅛⁸₈3.1.2  ₉₈5. ה  ₉─ ⌐ ∂╢╙─

≤∆╢⁹ 

─ ╖⌐ ⇔≡│⁸ ⌐≈™≡ ╡∕─ ─ ≢ ╩

⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⁸ ─ ⌐≈™≡╙ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

─ ╖⌐ ⇔≡│⁸ ⌂ ↕╕≢ ⇔√ ⁸ ⌐ ≡ ╖⁸ ⌐ ∟ ╕⌂↑

╣┌⌂╠⌂™⁹ 

╩ ∆╢ ⌐│⁸ ─ ⌐ ⁸ ╩ ⇔⁸ ─╝╢╖⅜ ∂⌂™╟

℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

⇔ ┘ │⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─  

─ ⌐≈™≡│⁸ ≤ ╩ ™⁸∕─ ╩ ⌐ ⇔√

⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

⌐№√∫≡│⁸₈3.1.2  ₉₈6.  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

 ─  

╩ ⇔≡ ∆╢ ⌐│⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸

⅜ ⌂ ≢│⁸ ∆╢⅛⁸ ╩ ↑╢⌂≥⌐╟╡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

∕─ ⁸ ─ ╡∆╢ ⌐ ⇔≡ ╩ ℮ ⌐│⁸ ⌐ ─⅛⅛╠⌂

™╟℮⌐ ⌂ ╩ ↑⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸↓─ ⌐╟╢╒⅛⁸₈3.2.2  ⇔ ┘ ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

⇔⌐ ⇔≡│⁸ ─ ╩ ™≡ ╘⌐⌂╠⌂™╟℮ ∆╢≤≤╙⌐⁸ ╘─

┘ ⅜╡ │ ≤⇔≡⁸ ─ ⌐╟╢↓≤⁹ 

♄◒♃▬ꜟ ─ ⁸ ╕≢│ ─ ⅜╡ 15 ⌐ ⌐╟╡ ⅝ ╘⁸∕

─ │ ╡ 20 ⌐ ⌐╟╡ ╘ ╘╢╙─≤∆╢⁹ 

ⱳꜞ◄♅꜠fi ─ ⁸ ╟╡10 ╕≢│ ─ ⅜╡ 15 ⌐ ⌐

╟╡ ⅝ ╘⁸∕─ │ ╡ 20 ⌐ ⌐╟╡ ╘ ╘╢╙─≤∆╢⁹ 

⇔⌐ ⇔≡│⁸ ┘ ─ ⌐ ╩ ⅎ⌂™╟℮⁸╕√⁸ ─ ⅜

∂⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ⁸ ┘ ─ ─ ה⇔ ⅝ ╘│ ⌐ ⌐ ™⁸ ⅜ ∂

⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

⇔⌐ ⇔≡│⁸ ─ ┘ ─ ╘ ⅜ ⌐ ─⌂™╟℮ ⇔─

┘ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐⅛⅛╦╠∏⁸ ⅛╠ ⌐ ─№∫√ │⁸↓╣⌐ ℮↓≤⁹ 

  

│⁸ ⌐ ™⁸ ⇔ ∟⌐ ℮╙─≤∆╢⁹ 

⅛╠ ╕≢─ ⁸ ─ ╩ ╢√╘⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⇔⁸ ⁸ ─ ⁸∕─ ⅜№╢ │⁸ ∟⌐ ⇔╩ ™⁸
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╩⇔⌂↑╣┌⌂╠⌂™⁹ 

┘ ⅜ ⇔╩ ⇔√ │⁸↓╣⌐ ℮↓≤⁹ 

⁸ ─ ┘ ⇔│⁸ ⌐ ⌐ ℮↓≤⁹ 

─ ─ │⁸₈4.1.12  ₉⌐╟╢↓≤⁹ 

╛╗╩ ⌂™ ≢ ⅜ ∂√ │⁸5 ─ ≢ ╡≈↑╢↓≤⁹↓╣⌐╟╡ ™

│⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐ ™⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ │⁸ ─ ⌐╟╢╙─≤∆╢⁹√∞⇔⁸ ⅛╠ ⌐ ─№

∫√ │↓─ ╡≢│⌂™⁹ 

 7  

  

⌐⅔™≡ ⌐ ╘─⌂™ ⌐≈™≡│⁸ ─ ─ ⌐╟╢╙─≤∆╢⁹↓╣

⌐╟╡ ™ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ≤ ⌐ ⅜№

╢ │⁸ ≤⇔≡ ─ ⌐ ℮╙─≤⇔⁸ ⅜№╢ │ ≤ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

 

ה     

    

   ▪☻ⱨ□ꜟ♩  

   ◖fi◒ꜞכ♩  

    

    

ה     

 

    

    

ה  

    

    

    

 

  ─  

  

₈ ₉≤™℮⁹ │⁸JIS K 6556 ⌐ ∆╢╙─≤∆╢⁹ 

⁸Ɑ▬fi♩ ⁸ ⁸ ⁸╕≤╘≡₈

₉≤™℮⁹ ─ │⁸ ─ ⁸ ⁸ ∂╪⁸╒↓╡╩ ╡ ⅝⁸ ⌐ ∆╢╟

℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐ ∟ ⁸ ⁸ ⌐≈™≡ ─ ╩ ↑╢↓

≤⁹ 



72 

 

⁸ ─ ⌐№√∫≡⁸ ─ ┼─ ╩╟╡ ⌐∆╢

╟℮⁸ⱪꜝ▬ⱴכ╩ ⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⁸ ─ ⌐№√∫≡⁸╛╗╩ ∏ 5ϴ ≢ ⇔⌂↑╣

┌⌂╠⌂™ │⁸ ╩ ⇔ ╩ ↕∑√ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⁸ ─ ⌐№√∫≡⁸ ⌐ 180ϴ⅛╠ 220ϴ─ ≢ ╩

≢⅝╢╟℮ ╩ ⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐●ꜝ☻ⱦכ☼╩ ∆╢ ⁸ ─ ⌐╟∫≡●ꜝ☻ⱦכ☼⌐ ╡⅜ ∂⌂™╟℮

⇔≡⁸ ⌐ ⅜⌂™╟℮ ⌐ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐≈™≡│⁸ ─╖─ ╩ ↑⁸ ┼─ ╩ ⌐≤≥╘

⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⌐╟╡ ∆╢ ∂╪─ ╩ ∆╢ ⌂ ╩ ╦⌂

↑╣┌⌂╠⌂™⁹ 

─ ⁸ ─כꜞⱶⱨ꜡◒ה ╩ ™⌂↑╣┌⌂╠⌂™⁹ 

10 ⌐⅔™≡ ⌐ ╘─⌂™ │⁸₈ ⁸ ┘ ⌐ ∆╢

24 2 27 ה 1 ₉⁸₈ Ɫfi♪Ⱪ♇◒ ה

₉ ⌐╟╢⁹ 

 ─  

─ ⌐№√∫≡│⁸₈3.2.3  ┘ ─ ₉─ ⌐ ∂╢╙─≤

∆╢⁹ 

  

─ ⌐№√∫≡│⁸↓─ ⌐╟╢╒⅛⁸₈3.1.2  ₉₈2.  ₉─ ⌐ ∂

╢╙─≤∆╢⁹ 

╩ ∆╢ ⁸ ⅛╠ ╕≢ ⅎ╩ ↑⁸ ⅜

⇔⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐№√∫≡│⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

┘ │ ∆╢↓≤⁹ 

ⱱכ☻│ ╕≢ ∆╢↓≤⁹ 

⌐ ∆╢ │⁸ ⅜ ↕╣⌂™╟℮ ⌂ ╩ ℮↓≤⁹ 

∕─ ⁸ ⅜ ─ ─ ≤⌂╠⌂™↓≤⁹ 

 ─ ™ 

♄◒♃▬ꜟ ─ ™⌐≈™≡⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╩ ╤∆ │⁸ ╩ ⇔ ⅝ fiכ꜠◒│√╕⁸⅛∆╤ ≢ ╡∆╢↓≤⁹ 

⌂⅔⁸ │ Ᵽfi♪╩ ⇔⁸↓╣ ≢꞉▬ꜘ꜡כⱪ╩ ∆╢≤⅝│◗ⱶ ─╙

─╩ ∆╢↓≤⁹ 

─ ╕√│ ⅝ ╤∆ │⁸◒♇◦ꜛfi ╩ ⇔⁸ ╩ ↕∑⌂™╟℮

∆╢↓≤⁹ 

╩ ⅝∏∫√╡⁸ ⅜⇔√╡∑∏ ╡ →≡ ╩∆╢↓≤⁹⌂⅔⁸ ─ ⌐№

√∫≡│⁸ Ɽ▬ⱪ⁸ ╩ ⌐ ⇔ ╗ ─ ╩ ╘╢╟℮⌂ ╩≤∫≡│⌂

╠⌂™⁹ 

─ ╩ ⅛⌂™↓≤⁹╛╗╩ ⌂™ │⁸◗ⱶⱴ♇♩╩ ↄ ─

╩ ∂╢↓≤⁹ 
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─ ⌐№√∫≡│⁸ ─ ╩ ╘⌂™╟℮⁸ ≤⇔╕√│ ─ ⌐

⌐ ↄ↓≤⁹ ⌐⁸ ⅜ ⇔⌂™╟℮⌐ ╘╩ ∆ ⁸ ⌐ ∆╢↓≤⁹⌂⅔⁸

⌐ ∆╢ │⁸ ≢♩כ◦╩ ℮⌂≥⁸ ─ ╩ ∂╢↓≤⁹ 

─ ™⌐≈™≡⁸ ┘ ⌐ ╩ ⅎ⌂™╟℮⁸ ─ ╩ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

╩ ╢ │⁸ Ᵽfi♪╩ ⇔⁸↓╣ ≢꞉▬ꜘכ꜡כⱪ╩ ∆╢≤⅝│◗ⱶ

─╙─╩ ∆╢↓≤⁹ 

─ ⁸∆─↓ │⁸ ╕≢ ╡ ↕⌂™↓≤⁹ 

─ ⌐№√∫≡│⁸ ─ ╩ ╕√│ ↄ∏╩ ╘√ ╩ ≡ ≤⇔≡

⇔⁸ ⅜⇔╛ ⅝∏╡ ╩ ╦⌂™↓≤⁹ 

─ ╩ ⅛⌂™↓≤⁹╛╗╩ ⌂™ │⁸◗ⱶⱴ♇♩╩ ↄ ─

╩ ∂╢↓≤⁹ 

─ ⌐№√∫≡│⁸ ─ ╩ ╘⌂™╟℮⁸ ≤⇔⁸╕√│ ─ ⌐

⌐ ↄ↓≤⁹↕╠⌐⁸ ⅜ ⇔⌂™╟℮⌐ ╘╩ ∆ ⁸ ⌐ ∆╢↓≤⁹⌂

⅔⁸ ⌐ ∆╢ │⁸ ≢≤⌂♩כ◦╩ ℮↓≤⁹ 

ⱳꜞ◄♅꜠fi ─ ™⌐≈™≡⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐№√∫≡│⁸ ┘ ↕∑⌂™╟℮ ⌐ ╡ ℮↓≤⁹ 

─ │ ≢⁸ ⇔⅜ ↄ⁸ ─ ⌂™ ╩ ┬↓≤⁹╕√⁸ ─

⌐╟╢ ─⅔∕╣─⌂™ ⁸ ⌐ ╩ ⇔⌂™ ╩ ┬↓≤⁹ 

─ │ ╖ ╖ ≤⇔⁸ ─ ╖ │50 100 │7 ⁸150 │5

⁸200 300 │3 ≤∆╢↓≤⁹ 

│⁸ ⁸ ⌐ ╩ ⇔√ ⁸ ⌐ ∆╢↓≤⁹ ⌐EF ⌐≈™≡

│⁸ ─ ⌐ ╩ ⅎ√╡⁸ ╩≈↑⌂™╟℮ ™⌐ ∆╢↓≤⁹ 

┘ │⁸ ▪☿♩fi⁸ⱬfi♂⁸ꜟכ ⁸◒꜡꜡ⱱꜟⱶ⁸ ◄♅

ꜟ ♩כ♁○꜠◒⁸ ┘●♁ꜞfi ─ ─ ⌐ ↕╣╛∆™─≢ ∆╢↓≤⁹ 

─ ™⌐≈™≡│⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐№√∫≡│⁸ ⌐ ╩ ⅎ⌂™╟℮ ⌐ ™⁸ ≤⇔⁸╕√│ ╩ ™

≡ ⌐ ↄ↓≤⁹ 

⌐№√∫≡│⁸ ⌐╟╢ ┘◗ⱶ ─ ╩ ↑╢√╘⁸ ≤⇔≡

≤∆╢⅜⁸╛╗╩ ∏ ≤∆╢ ♩כ◦⁸│ ≢ ℮ ─ ╩ ∂╢↓≤⁹ 

─ ™⌐≈™≡⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┘ ⌐↕╠∆↓≤─⌂™╟℮ ⌐ ∆╢↓≤⁹ 

╕√⁸ │ ∏ ⌐☻כ◔ ⇔≡ ∆╢↓≤⁹ 

⁸◗ⱶ ┘Ⱳꜟ♩⁸♩♇♫הꜝ▬♫ ╩ ⌐ ⅛⌂™↓≤⁹ 

╕√⁸Ⱳꜟ♩ה♫♇♩│●♁ꜞfi⁸◦fi♫כ ≢ ⇔≡│⌂╠⌂™⁹ 

  

⁸ ↑⁸ ┘ ⌐№√∫≡│ ⌐ ↕╣√ ⅜

⌐ ⇔⁸ ╩ ╦⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ⌐⅔™≡ ⅜ ╦╣⌂

™ │⁸ ─ ≤⇔≡ ∆╢↓≤⅜≢⅝╢╙─≤∆╢⁹ 

│ ─ ╩ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 
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ɫ450 ─♄◒♃▬ꜟ ─ ⌐ ∆╢ │⁸

⌐╟╢ ₈ ₉╩ ∆╢ ⁸ │⁸ ♄◒♃▬

ꜟ ⌐╟╢ ₈ ɫ450 ₉╩ ∆╢ ≢⌂↑╣┌⌂╠⌂™⁹ 

ɫ500 ─♄◒♃▬ꜟ ─ ⌐ ∆╢ │⁸

⌐╟╢ ₈ ₉╩ ∆╢ ⁸ │⁸ ♄◒♃▬ꜟ

⌐╟╢ ₈ ɫ500 ₉╩ ∆╢ ≢⌂↑╣┌⌂╠⌂™⁹ 

ⱳꜞ◄♅꜠fi ─ ⌐ ∆╢ │⁸ ⱳꜞ◄♅꜠fiⱤ▬ⱪ

◦☻♥ⱶ ⌐╟╢ ╩ ∆╢ │⁸ ╩ ╖⁸∕╣≤ ─

≤ ╩ ⇔⁸ ⅜ ∆╢ ≢⌂↑╣┌⌂╠⌂™⁹ 

∕─ ⌐≈™≡│⁸ ⅜ ⌐╟╡ ⌐ ╘╢ ⌐╟╢╙─≤∆╢⁹ 

│ ╩ ⇔≡™⌂↑╣┌⌂╠⌂™⁹ 

│ ─ ⁸ ─ ⌐⅔™≡ ⅜

↕╣√ ≢№∫≡⁸ ─ ⌐ ⇔⌂⅜╠ ⌐ ─ ⌐╙ ⇔℮╢

⌐ ≤ ⅜ ⇔⁸ ≤─ ≢ ╩≤╡℮╢ ⌐№╢╙─⌐≈

™≡│ ↄ ≢№∫≡│⌂╠⌂™⁹ 

⌐ ↑ √ │ ≤⇔≡ ╕≢ ─ ≢№╢↓≤⁹√∞⇔ 

╛╗╩ ∏ ─ ⌐ ⅜ ⌐⌂∫√ │⁸ ╛⅛⌐ ─ ╩ ↑ ╢↓≤⁹ 

 ─ ↑ 

─ ↑⌐ ∟⁸ ╩ ⌐ ™⁸ ∕─ ─ ─⌂™↓≤╩ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

─ ╡ ╖⌐№√∫≡⁸ ╩│∏∆ │⁸ ∏ ⌂ ╩ ⇔⁸ ╩ ⇔√

℮ⅎ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐№√∫≡│⁸ ≤⇔≡ ⅛╠ ⌐ ↑≡⁸╕√⁸ ↑ ─№╢ │ ↑ ╩

⌐ ↑≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╩ ↑╢ │⁸ ─ ⌐╟╡ ─ ה ╩ ⇔⌂↑╣┌⌂╠⌂™⁹

⌐ ┘ ┘ ─ ⅜№╢ ⁸↓╣╩ ⌐ ↑≡ ↑∆╢↓≤⁹ 

─ ↑⌐№√∫≡│⁸ ╩ ⇔⁸ ⁸ ⁸ ╩ ™≡ ┘

╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ╩ ⅎ ↑╢ │⁸ ─ ≢ ⇔≡⌂╠⌂

™⁹ 

⅜ ≤ ∆╢ │⁸30 ─ ╩≤╠⌂↑╣┌⌂╠⌂™⁹╛╗╩ ∏↓─

⅜≤╣⌂™ │⁸ ─ ≤ ⇔√ ≢⁸ ╩ ∆╢↓≤⁹⌂⅔⁸

─ │⁸₈ ◘fi♪◄꜡Ί☺ꜛfi ₉⌐╟╢╙

─≤∆╢⁹ 

─ ↑⌐№√∫≡│⁸ ⌐ ╩ ⅎ⌂™╟℮ ╩ →⁸ ⌐ ∂≡ ⁸ │

─ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

↕╛ ┼ ╩∏╡ ╗≤⅝│⁸↕╛ ≤ ⅜ ⇔ ╩ ⇔⌂™╟℮∕╡ ─

╩ ↑╢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

↕╛ ⌐◄▪Ⱶꜟ◒ ╩ ∆╢ │⁸ ⌐╦√╡ ⌐ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 
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 ─  

 

─ │⁸ ⌐ ⇔⁸ ⅜⌂™↓≤╩ ⇔√℮ⅎ≢ ∆╢↓≤⁹ 

⅜ ⌂ ⌐│ ╩ ⇔⁸ ╩ ∆╢↓≤⁹ 

─ ⌐ √∫≡│⁸ ─ ┘ ╩ ⌐ ╘⁸ ─ ╩ ─

⌐╦√∫≡ ╣╢↓≤⁹ 

─ ⌐ ⅜№╢ │⁸ ⌂ ╩ ∫√℮ⅎ⁸ ⇔

≡ ∆╢↓≤⁹ 

│⁸ ⌐ ⇔≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ │ ⇔≡│⌂╠⌂™⁹ 

♄◒♃▬ꜟ ─  

≤⇔≡ ⌐╟╡ ∆╢╙─≤⇔⁸ ⌐◄fi☺fi╩ ™√ ─ ⌐ √

∫≡│⁸ ⌐ ⇔≡ ⌂ ╩∆╢↓≤⁹ 

─ ─ │ ♄◒♃▬ꜟ ─₈GX ♄◒♃▬ꜟ ₉⌐╟

╢↓≤⁹ 

ⱳꜞ◄♅꜠fi─  

ⱳꜞ◄♅꜠fi ─Ɽ▬ⱪ◌♇♃╩ ™≡⁸ ⌐ ⇔ ⅜ ⌐⌂╢╟℮⌐ ⇔

≡∆╢↓≤⁹ 

─ ╘ ─ │ ┘ ⌐ ⌂ↄ5 ≤∆╢↓≤⁹ 

♃▬ⱪ─ │⁸ ≢ ⅜ ∆╢ ╣⅜№╢√╘ ⇔≡│⌂╠⌂™⁹ 

─  

╩ ⌐⁸ 30 ─ ─ ╩│ↄ ⇔⁸ ╩ ⇔≡●☻Ᵽכ♫כ │

⌐╟╡ ╩ ℮↓≤⁹ 

│⁸ ─ ─ ⌐ ⇔⁸ ⌂ ╩ ℮↓≤⁹ 

│⁸ →╩ ─ ⌐ ∂≡ ⌐ →⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ─ ╙⁸ ≤ ∂ ⌐ →╢⁹ 

  

│⁸ ─ ⅜ ⇔√ ⁸ ╩ ⇔⁸ ⁸ ⅜ ⇔⌂™╟℮⁸ ⌐

╩ ⇔⁸ ─ ╩ ⅜⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⌐│⁸►◄☻⁸ ⁸ ╩

⅝⇔≡│⌂╠⌂™⁹ 

 ≤─  

│⁸ ⅜ ↕╣╢─≢⁸ ⌐ ∆╢╟℮ ⁸ ⌂ ┘

⌐⅔↑╢ ─ ─ ⌂ ה ╩ ℮≤≤╙⌐⁸ ⌂ ⅜≢

⅝╢╟℮ ⌂ ≤ ╩ ⇔⁸ ⁸ ⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ⁸ ⁸ ┘ ─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸4.1.13 ⌐ ╘╢ ⅜ ⌂╦⌂↑╣┌⌂╠⌂™⁹ 

╘╛ ╕╡≤⌂∫≡™╢ ─ │⁸₈4.1.3 ה 5 ─ ╡ ⇔₉⌐ ⇔≡

∆╢↓≤⁹ 

⌐ √∫≡│⁸ ⌐ ⁸ ⱦꜝ─ ⁸ ─ ┘ ⌐≈

™≡⁸ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐⅔™≡│⁸ ╟╡ ╛ ⅜ ⇔⌂™╟℮ ∆╢≤≤╙⌐⁸
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╩ ⇔⁸ ⁸ ⁸ ─ ⅜⌂™↓≤╩ ⇔√℮ⅎ≢ ─ ╩⇔⌂

↑╣┌⌂╠⌂™⁹ 

─ ⁸ ─ ⁸ ─ ⁸ ─ ⁸ ⌐

⇔≡ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

  

─ ┘ ─√╘─ ⁸ ⌂≥─ │⁸ ⁸ ⅜ ℮╙─≤∆

╢⁹√∞⇔⁸ ⌐ ≤ ⇔≡ ⅜ ╩ ↕╣√ │↓─ ╡≢│⌂™⁹ 

2 ⅜ ╩ ℮ │⁸ │ ⅜ ™─℮ⅎ

∆╢╙─≤∆╢⁹ 

⌐№√∫≡│⁸ ⌐ ╩ ⅎ⌂™╟℮ ⌐ ╡ ℮╙─≤⇔⁸ ⅜

⌂ ™⌐╟╡ ╩ ⅎ√ │⁸ ⌐ ⇔⁸∕─ ⌐ ℮╙─≤∆╢⁹

⌂⅔⁸ ⅜ ─ ⌐╟╢ ⁸ ⌐ ∆╢ │ ⅜ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐╟╡ ⅜ ≤⌂∫√ ⁸ ─ ⌐ ™⁸ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

 ∑╪  

╩ ⇔≡ ╩ ℮ │⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╩ ⌐ ↑ ⁸∑╪ ⌐⁸ ∟ ™─℮ⅎ⁸ ─ 0.75MP⁸

5 ╩ ™⁸ ─ ⅜ ⇔⌂™↓≤╩ ∆╢⁹ 

┘∑╪ ─ │ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸∑╪ │∑╪

╩ ⅛↕⌂™╟℮⌐ ⇔⁸∑╪ │ ┘ ⅜ ⇔⌂™╟℮ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

⇔ ─ │⁸ ╩ ≤∆╢⁹√∞⇔⁸ ∕─ ─ ≢ ⌐

≢⅝⌂™ │⁸ ─ ╩ ╢╙─≤∆╢⁹ 

∑╪ ⁸ ╡ↄ∏⁸ │⁸ ⌐ ─ ⌐ ⇔√℮ⅎ≢ ╩ ∆╢⁹ 

◘♪ꜟ ─∑╪ ⁸ ─ ⁸ ⌐ ╦╢ │⁸

⌐ ∂╢╙─≤⇔⁸ 36 2 ⌐ ∆╢₈ ⌐ ╩ ℮↓≤⅜≢⅝╢

╩ ∆╢ ₉⅜ ⇔⌂↑╣┌⌂╠⌂™⁹ 

36 2 ⌐ ∆╢ │⁸ ─™∏╣⅛─ ╩ √∆ ≢⌂↑╣┌

⌂╠⌂™⁹ 

⅜ ∆╢ ─ ⁸ │⁸

─ ╩ ↕╣√ ⁹ 

₈ ₉≤ ─ ≤ ╩ ⇔⁸ ⅜ ∆╢ ⁹ 

◘♪ꜟ ⌐╟╡♄◒♃▬ꜟ ⅛╠∑╪ ∆╢ │ ╡ ⌐ ◖▪ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ≤ ─ ╡ ↑⌂≥⌐ ⇔≡⁸ ╕√│ ⌐ ↑⌂↑╣┌⌂

╠⌂™⁹╕√⁸ ↑⌐№√∫≡│⁸ ⌐ ╩◒♇꜡fiⱩכ▼♅│√╕fiכ꜠◒√∫ ⇔⁸

⌐ ™⁸ ─ ╩ ⇔≡ ╩ ╘⌂↑╣┌⌂╠⌂™⁹ 

⁸ │⁸ ⱨꜝfi☺⌐ ↕∑⁸Ɽ♇◐fi─ ↑─ ⁸ ─ ╩

⇔⌂⅜╠ ↑⌂↑╣┌⌂╠⌂™⁹ 
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ⱨꜝfi☺ │⁸ ╩ ╡ ⅝⁸Ɽ♇◐fi⅜ ∆╢╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

─ │⁸₈ ה  ┘

₉ ─≤⅔╡≤∆╢⁹ 

│ ≤⇔≡⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

╡⅛╠1.0m─ ⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

⁸ ─ ─ ↄ⌐ ∆╢ │⁸1.5m ∆⁹ 

│⁸ ─ ⁸ ─ ⁸∕─ ─ ⁸ │ ↑╢↓≤≤

⇔⁸ │⁸ ┘ ≤ ∆╢↓≤⁹ 

ⱳꜞ◄♅꜠fi ⌐ ╩ ∆╢ │⁸ ╛ⱨꜝfi☺ ⅝T ─ ⌐

─ ◖fi◒ꜞכ♩ │◖fi◒ꜞכ♩ ╩ ∆╢↓≤⁹ 

 ─ ↑  

│⁸∕─ ┘ ⌐≈™≡ ┘ ╩ ⇔≡⁸ ∏ ┘

─ ⁸ ─╙≤ ⅛≈ ⌐ ↑⌂↑╣┌⌂╠⌂™⁹ 

 ∕─ ─  

⁸ ⁸ ⁸ ⁸ ─ │⁸ ⌐ ™

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⌐ ↑⁸⅛≈⁸ ⌐ ⇔ ⌂ↄ ↑⌂↑╣┌⌂╠⌂™⁹ 

⁸ ⁸ ─ │ ⌐ ⇔≡ ─ ⱥfi☺⅜ ─

⌐ ⇔≡ ≤⌂╢⁹ ≤∆╢⁹ 

│⁸ ⁸ ┘ ─ ⅜ ∂⌂™╟℮ ⌐ ↑⌂↑╣┌⌂╠⌂™⁹ 

  

◖fi◒ꜞ⁸│♩כ ─ ↑ ⌐ ╕√│ ←╡ ⌐╟╢ ╩ ⇔⁸ ─ ╩╟

ↄ ⇔≡⅛╠ ─ ╩ ™⁸ ╩ ↑√ ⁸ ⌐◖fi◒ꜞכ♩╩ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

⌂⅔⁸ ⌐ √∫≡│⁸₈3.3 ₉⁸₈3.4 ◖fi◒ꜞכ♩ ₉⁸₈3.5 ⁸ ₉⁸

₈3.6 ₉⌐ ∆╢↓≤⁹ 

│⁸ ⌐ ╘╢ ╩ ╦⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ 400 ─

⁸ ⁸ ⁸ ┘ │⁸ ⌐ ╘╢ ╡⁸ ≤⇔≡G- Link⁸

1.0m 

 

 

Ḛ 



78 

 

⁸ ╕√│ꜝ▬♫⌐╟╡ ∆╢╙─≤⇔⁸◖fi◒ꜞכ♩ │ ╦⌂™╙─

≤∆╢⁹√∞⇔⁸ ⌐≈™≡│⁸ ⌐ ╘╢ ╩ ∆╢╙─≤∆╢⁹ 

─ ⌐⅛⅛╦╠∏⁸ ⅜ ≤ ╘√ │⁸∕─ ⌐╟╢╙─≤∆╢⁹ 

  

─ ⌐ √∫≡│⁸ ⁸ ⁸ ─ ╩ ℮↓≤⁹╕√⁸ ╩ ⇔

∆╢ │⁸ ─ ╡ ⇔╩ ™⁸ ⌐ ╩ ⅎ⌂™╟℮ ⌐ ⇔⁸Ⱳꜟ♩⁸◗ⱶ

│ ∆╢↓≤⁹ 

─℮∟ ⁸ ⁸ ⁸ ─ │ ⇔√ ⁸ ─ ╩ ↑⁸

⇔√ ┼ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  √∞⇔⁸ ⅜ ╩ ⌐ ⇔≡™╢ │↓─ ╡≢⌂™⁹ 

─℮∟ ≤⇔≡ ╡ ℮╙─│⁸₈1.2.22  ─ ₉ ┘₈2.2 

₉─ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸₈3.2.2  ╘ ⇔ ┘ ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

  

│⁸₈3.3 ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

 ◖fi◒ꜞכ♩ ┘ ◖fi◒ꜞכ♩  

◖fi◒ꜞכ♩ ┘ ◖fi◒ꜞכ♩ │⁸3.4 ◖fi◒ꜞכ♩ ⁸3.5 ⁸ ⁸3.6

─ ⌐ ∂╢╙─≤∆╢⁹ 

  

│⁸₈3.1.2  ₉₈5. ה  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

⌐ ∟⁸ ≤ ⇔⁸ ⅛≈ ⌂ ─╙≤ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

╩ ∑ ∆ │⁸ ∟ ™─℮ⅎ⁸ ↕╣√ ╩ ™⁸ ⌐ ╘

↕⌂↑╣┌⌂╠⌂™⁹ 

  

⌐ ∟⁸ ≤≤╙⌐ ─ ≤ ⌂ ╩ ™⁸ ⅛≈ ⌂

─╙≤ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ⇔⁸ ⌂ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

◖fi◒ꜞכ♩ │⁸ ─ ⌐╟╢ ╩ ↑⌂™╟℮⁸ ⌐ ─ ╩

╦⌂↑╣┌⌂╠⌂™⁹ 

┘ ─ │⁸ ⌂ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

⅛╠ ⅜№∫√ ⌐│⁸ ∟⌐ ⌐ ⇔⁸∕─ ╩ ∂⌂↑╣

┌⌂╠⌂™⁹ 

│⁸ ╩ ⇔⁸ ─ ⌐ ─ ╩ ℮≤≤╙⌐⁸ ⌐ ∂ ⁸

╩ ⇔⁸ ⌐╟╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

─ ⌐№√∫≡│⁸ ⌐ ⌐ ╘╢ ╩ ⅝⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

⌐ ∟⁸ ─ ≤ ∆╢↓≤⁹ 

⌐ ∟⁸ ⁸ ⁸ ⁸ ╩ ה ⇔⁸ ⅜№╣┌ ⌐
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⇔⁸∕─ ⌐ ℮↓≤⁹ 

⌐№√∫≡│⁸ ⁸ ─ ┘ ⌐≈™≡ ⌐ ⇔⁸ ─ ╩

⌐ ╘⁸▪fi◌כⱲꜟ♩⌂≥─ ∆╢ ╩ ∆╢↓≤⁹↓─ ∆╢ │

─ ⁸ ⌐ ⅎ╢╟℮ ⌐ ╡ ↑╢↓≤⁹ 

⁸ │⁸ ⌐ ™⁸ ₁─ ╩ ↕∑╢╟℮ ⌐ ╡ ↑╢

↓≤⁹ 

│⁸ ⌐ ─ ╩╙√∑⁸ ─ ⌐≈™≡│⁸◗ⱶ ⌐ ╩

╕⌂™╟℮ ⌐ ╡ ↑╢↓≤⁹ 

│⁸ ┘ ⌐ ⌐⌂™╟℮ ╩ ⇔ ∆╢↓≤⁹╕√⁸ ─

│⁸ ─ ⌐╟╡ ℮↓≤⁹ 

  

 ⱪכ♥

─ⱪכ♥ ⌐№√∫≡│⁸ ⌐╟╢╙─≤∆╢⅜⁸ ⌐ ╘─⌂™ │⁸

─ ⌐╟╢╙─≤∆╢⁹ 

הⱩכꜞ☻  Ⱪכꜞ☻

Ⱪ⁸כꜞ☻ ─Ⱪכꜞ☻ ⌐№√∫≡│⁸₈ ─ ה

₉ ⌐╟╢╙─≤∆╢⁹ 

 

─ ⌐≈™≡│⁸ ─ ⌐╟╢╒⅛⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ─ ⌐ ╩ ↑⌂™╟℮⌐ ∆╢↓≤⁹ 

ᵒ ◖fi◒ꜞכ♩ │⁸ ≤ ⅜ ≢ ⇔⌂™╟℮ ∆╢↓≤⁹ 

ᵓ ⌐│⁸ ╩ ⇔≡ ≤ ─ ⅜ ⇔⌂™╟℮ ∆╢↓≤⁹ 

ᵔ ╩ ∆╢ │⁸ ⌐ ∆╢ ╩ ╘╢ 24 9 14

⁸ 68 ⌐ ⇔≡ ∆╢↓≤⁹ 

ᵕ ─ │⁸ ╩ ↕∑⁸ ⅜ ⌂ ⌐⌂╢╟℮⌐

∆╢↓≤⁹ 

⌐╟╢ ─ ⌐≈™≡│⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

ᵑ │⁸ ⌐ ≢ ∆╢↓≤⁹ 

ᵒ ─ ♪כꜞ⁸│≡∫√№⌐ ╩ ∫ ╠⌂™╟℮⌐∆╢↓≤⁹ 

ᵓ ─ │⁸ ≤ ⌐ ∆╢╙─≤⇔⁸ ╩ ⌐2 ∆╢

│⁸ ─ ╩1.0 ∆↓≤⁹⌂⅔⁸ ⌐ ─ ╩ ↑⌂™↓≤⁹ 

ᵔ ─ ⇔│⁸ ⇔⌐ ⇔√ ╩ ™╢╙─≤⇔⁸ ⌐ ╘ ╘╩ ℮↓

≤⁹ 

↓─ ⁸ ♪כꜞ ┘ ♪כꜞ │⁸ ⌂ ≢ⱪכ♥⌐ ⇔⁸ ⌐ ∟ →⁸

╕≢ ⇔≡⅔ↄ↓≤⁹ 

ᵕ ♃כⱵ♫ꜟ─ꜞכ♪ │⁸ ⱳꜞ◄♅꜠fi ≢ ∆╢↓≤⁹ 

ᵖ ♃כⱵ♫ꜟ─ │⁸ ≤⇔≡ ≤∆╢⁹╕√⁸ ↑⌐№√∫≡│⁸ ─

╩ꜘ☻ꜞ⁸◘fi♪ⱭכⱤכ ╩ ⇔≡ ∆╢↓≤⁹ 

ᵗ ♃כⱵ♫ꜟ│⁸ ≤ ─ ╩ ℮↓≤⁹ 

ᵘ ⌐ ∟ ♪כꜞ√→ │⁸ ⌡≡ ≢ⱪכ♥ ⇔√ ⁸ ⅛╠ 20 ↄ
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⇔⁸ ↕≢ ∆╢↓≤⁹ 

ᵙ ♃כⱵ♫ꜟꜞכ♪ ─ │⁸Ⱳꜟ♩ה♫♇♩≢ ╘ ↑⁸ ≢ⱪכ♥ ∆

╢↓≤⁹ 

  

─ ⌐№√∫≡│⁸₈ ─ ₉ ⌐╟╢╙─≤∆╢⁹ 

 ⅔╟┘  

⌐ ∟⁸ ─ ╕√│ ⌐⅔™≡ ≤⇔≡⁸ ⌐╦√╡ ╩ ⌐

∆╢≤≤╙⌐⁸ ─ ─ ⁸ ─ ╩ ═⁸ ⅜№╢ ⌐│ ∟⌐

╩ ™⁸ ─ ╩ ↑╢↓≤⁹╕√ ⌐ ⅜⌂™↓≤╙ ∑≡ ∆╢↓≤⁹ 

⌐№√╡⁸ⱣꜟⱩ⁸ ⁸ ⁸ ⁸ ─ ╩ ™⁸ ─ ╩

⇔⁸ ⌐ ─Ⱳכꜟ─ ™╩ ∆╢↓≤⁹ ⅜ ╘╠╣╢ ⌐│⁸ ⌐

⇔⁸∕─ ⌐ ℮↓≤⁹╕√ ┘ │₈ ₉⌐⇔≡⅔ↄ↓≤⁹ ⌐⁸ ─

─ ┘●♃♠◐⅜⌂™↓≤╩ ⇔⁸ ⅜№╣┌ ╩ ™⁸ ─ ╩

↑⌂↑╣┌⌂╠⌂™⁹ 

⌂ │ ─ ⌐╟╢ ↑ ⇔ ─ ≤⌂╢√╘⁸ ─ ╩╝∫ↄ

╡≤ ™⁸ ₁⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│ Ɽ♩꜡כꜟ╩ ⇔⁸ ─ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ √∫≡│⁸ ≢│ ╛ ⌐ ╡ ↑√ ╩ ™⁸ ≤⇔≡

1m/s ─ ≢ ╩ ℮⁹ 

⌐ ─ ⅜ ∆╢─≢⁸ ─ ⁸ ─ ┼─ ⌂≥

╩ ™⁸ ⌐ ∂≡⁸ ≤ ─ ⁸ ╩ ∆╢⁹ 

  

│⁸ ≤⇔⁸ ─ ─≤⅔╡ ∆╢╙─≤∆╢⁹ 

⇔√ ⌐ ─ ╩ ⅎ⁸ ⇔⌂⅜╠⁸ ─ ─ ⁸

─ ╩ ∆╢⁹ 

─ ┼─ ⌐≈™≡⁸ ─╙≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ≤ ⇔ ╩ ∆╢ ⁸ ⌐ ℮ⱣꜟⱩ │ ⅜ ℮╙

─≤⇔⁸ │ ─ ⌐╟╡⁸↓╣⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│ ╩ ≤⇔⁸ ⱣꜟⱩ╕√│ ⌐╟╡⁸ ≤ ╠⌂

↑╣┌⌂╠⌂™⁹⌂⅔⁸ ≤─ ≢ ≤⌂∫≡⇔╕℮ ⌐≈™≡│

⁸ ⌐╟╡ ⅜⌂™↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ⱣꜟⱩ⁸ ┘ ─ ╩ ╕ⅎ≡⁸ ⁸

⁸ ⌐≈™≡⁸ ≤ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│ ⌐ ⇔≡⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  ᵑ ─ ╩ ⇔⁸ ⅜ ─ ≤⌂╢╟℮ ╩

⌐ ∆╢↓≤⁹ 

ᵒ ⌐╟╢ ─ ┘ ─ ⅜ ∆╢√╘⁸ ─ ⇔╛ ⌂

↑ ⇔ ╩ ℮↓≤⁹╕√⁸ ≤⇔≡─ ─ ↕⌐≈™≡╙

∆╢↓≤⁹ 

ᵓ ─ │⁸ ≤⇔≡ ─ ⅜ ╙ ™ ⌐№╢ ⁸
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≢ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ה ⌐ ≤⌂╢♥☻♩ⱳfiⱪ⁸ ─ ╩ ה ⇔⌂

↑╣┌⌂╠⌂™⁹ 

╩ ⌐ ∆╢╟℮⌂ ╩ ∫≡│⌂╠⌂™⁹ 

─ ╡ ⇔│⁸ ╩ ™√ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│ ⌐ ⁸ⱣꜟⱩ⁸ ⁸ ─ ⅛╠ ─ ⅜⌂™⅛

Ɽ♩꜡כꜟ╩ ⇔⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐⅔↑╢ ⁸ │₈ ₉⌐╟╢⁹ 

⌂⅔⁸ ╩ √↕⌂™ ⁸ ─ ─╙≤⁸ ╩ ™⁸ ⌂ ╩

⇔√ ≢⁸ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

ה  ─ ╡ ⇔ 

─ ╡ ⇔⌐ √∫≡│⁸ ⌐ ─ ⁸ ⁸ ⌐≈™≡ ≤

╩ ℮↓≤⁹ 

╘⇔√ ╩ ∆╢ ⌐│⁸ ─ ⅜ ⅛ ∆╢↓≤⁹ 

⌐│⁸ ─ ⌐⅛⅛╦╠∏ ⅜⅛⅛∫≡™╢ ⅜№╢√╘⁸ ─ ⌐│

√⌂™↓≤⁹ 

Ⱳꜟ♩ה♫♇♩⅜ ⇔≡™╢ ⅜№╢─≢⁸ ⌐ ∂≡ ─ ↑ ⇔ ╩ ℮

↓≤⁹ 

─ ╡ ⇔ ┘ ─ ╡ ⇔ ⌐│⁸ ╘⌐ Ⱳꜟ♩ ⱪꜝ◓ ╩ ⌐ ⇔≡

┘ ╩ ⅝⁸ ⅜ ™↓≤╩ ⇔√ ⁸ ⇔≡ ╡ ∆↓≤⁹ 

 

  

  

│⁸ ⌐ ⌂ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ⌐│⁸₈1.2.5  ₉─ ─╒⅛⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

─ ה  

 

ה ה ה ─  

─ ה  

 

 

 

 

 

10  

11 ה  

12 ╕√│ ⁸↕╛ ╗⁹  

13  

14  
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15 ∕─ ⅜ ⇔√╙─ 

⌐№√∫≡│⁸ ⌐ ≠⅝⁸ ╩ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

─ ⁸ ⁸ ↑⌐№√∫≡│⁸ ⌐ ╩ ⅎ⌂™╟℮ ⌐ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

⌐№√∫≡│⁸ ─ ╩ ⌐ ⇔⁸ ─ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╖ ⌐ ⅜ ⌐ ⇔√ │⁸ ∟⌐ ╩ ⇔≡⁸∕─ ╩ ⇔⁸ ╩

⇔√ ⁸ ∆╢╙─≤∆╢⁹ 

─ ╩ ℮≤⅝│⁸ ─ ╩ ╘⌂™╟℮ ⌂ ╩

↕⌂↑╣┌⌂╠⌂™⁹ 

╩ ℮ │⁸₈3.3.4  ₉₈2.  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

─ ™ ┘ ⌐№√∫≡⁸ ⁸┬≈⅛╡ ™⅜⌂™╟℮⌐ ⌐ ╡ ╦⌂↑╣┌

⌂╠⌂™⁹╕√⁸ ≤ ≤─ ⁸ ⌐ ⌐│◒♇◦ꜛfi ╩│↕╖⁸ ↑ ╛ ⇔

⅜ ⇔⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ╡ ╤⇔⌐≈™≡│⁸ ─ ⌐ ⇔√ ⌂ ⌐╟╡ ⌐ ╦⌂↑╣┌⌂╠

⌂™⁹ 

10 fiכ꜠◒ ─ ┘ ⌐№√∫≡│⁸ ─ ╘╢≤↓╤⌐ ™ ⌐ ╦⌂↑╣┌

⌂╠⌂™⁹ 

  

┘ ─ │⁸ ⌐ ╘√╙─╩ ⅝⁸ ⁸ ⁸ ╩

⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⅎ╢ ╩ ⇔⁸ ╛ ⅜ ∂⌂™╟℮ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

│⁸ ≤ ↕∑╢≤≤╙⌐⁸ │ ⌐ ⅛≈ ⌐ →⌂↑

╣┌⌂╠⌂™⁹ 

│⁸ ⌐╟╡⁸ ─ ╩ ⇔√ ⁸ ℮╙─≤∆╢⁹ 

│⁸ ┘ ⌐│ ≤⇔≡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡ ┘ ⅜ ⇔⌂™╟℮ ⌂ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ◗ⱶⱤ♇◐fi ╩ ⇔ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╡─ ⌐ √∫≡│ ⌐ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

fiכ꜠◒⁸│ ⌐⅔™≡ ≢─ ╡ ╖⁸ ≢─ ╩ ⌐ ⅎ╢

╟℮⌐⁸ ⌐ ╩fiכ꜠◒√⇔ ⇔⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ─ ╡ ⇔ ┘ ─♄fiⱪ┼─ ╖ ╖ ╩ ⇔⁸ ⌂ ╡ →

╩ ╩fiכ꜠◒╢∆ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸ ⌐⅔™≡│⁸ ─ ⌐ ⇔≡ ⌂ ≤ ⌂ ╩ ⇔⁸

⁸ ⌐ ⅜⌂ↄ⁸ ⌐ ⅜≢⅝╢╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

12 │⁸ ☺ꜗ♇◐─ ⁸ ⁸ │⁸ ─ ╩ ⌐ ╢ ⁸ ─

≤ ╩ ⇔≡ ∆╢╙─≤⇔⁸ ☺ꜗ♇◐─ ⁸│◒כ꜡♩☻≥

⁸ ╩ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸ ─ ─ ⌐≈™≡ ─ ≢ ⌐ ╩ ╢╟℮

∆╢╙─≤⇔⁸ ☻♩ꜝ♇♩⁸☻Ɑ⁸◘כ ─ │⁸ ─ ⁸ ☺ꜗ♇



83 

 

◐ ┘ ─ ╩╙≤⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

14 │⁸ ⌐≈™≡ ↕⁸ ─ │╙∟╤╪─↓≤⁸⅜√≈⅝ ─⌂™╟℮ ⌐

│ ⇔⌂↑╣┌⌂╠⌂™⁹ 

15 │⁸ ─ ╩ ╢╟℮⁸ ⌐ √∫≡│⁸ ⁸ ⌂ ≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

16 │⁸ ─ ⁸ ⁸ ┘⌐ ─ ╩ ∆╢√╘⌐ ⌂

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

17 │⁸ ⇔ ─☺ꜗ♇◐─ ⌐│☺ꜗ♇◐─ ╡ ⇔ ⌐╟╢ ─

┘ ─ ╩ ╢√╘⁸◒♇◦ꜛfi ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ Ⱪכ◌⁸ ─ │⁸ ☺ꜛ▬fi♩ ⌐⅔™≡╙ ─ ╩ ∂ ─

╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ⌐≈™≡│⁸↓─ ⌐╟╢╒⅛⁸₈1.3 ₉⌐ ∂╢╙

─≤⇔⁸∕─ ⁸ │─╢№≥♪ꜟכ◦ ≤ ╖ ⅎ╢╙─≤∆╢⁹ 

│⁸ ⌐ ∫≡⁸ ≤∕─ ╩ ╘⁸ ─ ≤ ╩ ↕⌂↑╣┌⌂

╠⌂™⁹ 

│⁸ ⌐⅔™≡│⁸ ┘ ⌐ ⌂ ╢↕╩ ≈╙─≤∆╢⁹ 

╕√⁸ ⁸ ⌐ ⌂ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ╩ ∆╢ ⌐│⁸ ⅜ ⌐ ╠⌂™╟℮ ╩ ↑╢≤≤╙⌐⁸

⅜ ∂⌂™╟℮ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

ה   

ה │⁸↓─ ⌐╟╢╒⅛⁸₈4.3.3 ה  ₉⌐ ∂╢╙─≤⇔⁸∕─ ⁸ כ◦

ꜟ♪≤№╢─│ ≤ ╖ ⅎ╢╙─≤∆╢⁹ 

│⁸ ⌐ ∫≡⁸ ⅜ ⇔√ ⌐ ≠⅝⁸ ה ╩

™⁸ ⌐│ ┘ ≤⌂╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹↓─ ─

│⁸♩fiⱠꜟ─ ה↕ ─ ⌐ ∂≡ ⌂ ⌐╟╡ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐≈™≡│⁸ ≤⇔≡ ╩ ∆╢ ⌐ ™⁸ ⇔─⅝

ↄ╟℮⌐ ה ⌂ ╩ ∂√ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ∆ ↕ ┘ ⌐ ∫≡ ╩ ↑⁸1 ↑╢↔≤⌐ ⁸ ─

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐⅔™≡│⁸ ⌐ ─ ╩ ™⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐│ ⌐ ⇔√ ה ─ ⌐ ╘⁸ ─ ה ⅜ ∂⌂™╟℮

⌐ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

⌐ ≠ↄ ה ─∏╣ ⌐≈™≡ ╩ ™⁸∕─ ╩ ⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

 ─ ה ה ⌐ ∆╢  

─ ה ה ⌐ ∆╢ │⁸↓─ ⌐╟╢╒⅛⁸₈4.3.3 ה  ₉─

⌐ ∂╢╙─≤⇔⁸∕─ ⁸ │─╢№≥♪ꜟכ◦ ≤ ╖ ⅎ╢╙─≤∆╢⁹ 

│⁸ ⌐ ╩ ⇔⁸ ⁸ ┘ ─

⁸ ⌐ ╩ ⇔⁸∕─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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 ─ ה  

│⁸ ⌐ ⅎ℮╢ ┘ ╩ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐ ╙ ⇔√ ≤⇔⁸ ╩ ╘⌂™╟℮⌐ ⌐ ⅜ ⌂╙─≢⁸⅛

≈⁸ ⅜ ⌐ ⅎ╢ ╩ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

כ♃♇◌ │ ⌐ ╣⁸ ⌂ ╩ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

│ ┘ ⌐ ⇔≡ ⅎ℮╢ ≢⁸⅛≈⁸ ─ ┘ ⅜≢⅝╢╟℮

╩ ∆╢╙─≤⇔⁸ ─ ⅜ ⌐ ⅎ╢ ≢⌂↑╣┌⌂╠⌂™⁹ 

Ɽ♇◐fi◓│⁸ꜟכ◦ ─ ┘ ─ ╩ ∆╢ ≢ ™╢╙─≢⁸

⌐ ⇔√╙─≢⌂↑╣┌⌂╠⌂™⁹ 

 ─  

│⁸ ⌐ ⇔⁸ ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

 

 

 

 

  

│⁸ ⌐≈™≡│⁸ ⌐╟ↄ ╩ ™⁸ ⌂ ╩ ≈≤≤╙⌐⁸ ─

≢ ╟ↄ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡│⁸ ⌐ ≠⅝⁸ ─ ─ ⌐⁸ ↕⁸ ה

╩ ⇔≡ ⌐ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡│⁸ ─ ╩ ⌐⇔⁸⅛≈ ⁸ ╡ ה ⅜

⌐ ⇔⌂™╟℮⌂ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ה ⌐≈™≡│⁸ ─ │╙≤╟╡⁸ ⌐

╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐≈™≡│⁸ ─ ⌐ ∂≡ ה ה ─ ╩ ╡

⌂⅜╠⁸ ⌂☺ꜗ♇◐ ⁸ ה ה ≢⁸ ה ה ≤▪♃♇♅ⱷfi♩╩ ⌐

⇔ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐≈™≡│⁸ ⌐╟╢╙─≤⇔⁸↓╣╩ ⅎ╢≤ ⇔

√ ⌐│⁸ ╩ ⇔⁸ ≤ ∆═⅝ ה ╩ ⇔√℮ⅎ≢ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐№√∫≡│⁸ ה ה ה ⌐≈™≡ ╩

╩ ╗⁹ ⇔⁸ ─ ⅜№∫√ │ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ה ⌐≈™≡│⁸ ⌂ ≢№╢─≢⁸ ⅛≈ ⌐ ™⁸

┘ ─ ─⌂™╟℮⌐ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐№√∫≡│⁸ ┘ ─ ⌐ ∂≡ ⌐ ™⁸ ╛⅛⌐ ┘

╩ ⇔⁸ ╩ ╘⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ≤⇔≡⁸ ╡╩ ∫≡│⌂

╠⌂™⁹ 

│⁸ ─ ⌐⅔™≡│⁸ ⌐ ⌐ ≢⅝╢ ≢ ╩ ™⁸ ⌐ ─

╖⁸ ─ ┘ ה ⅜ ∂⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 
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│⁸ ─ ⌐≈™≡│ ─ ⌐ ╦∑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐№√╡⁸ ⌂ ╩ ™⁸ ─ ⌐│ ⌐ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

│⁸ ⌐⅔™≡ ─ ⁸ ╩ ⇔√ ⌂ ╩ ╘≡ ╦

⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ─ ⌐№√∫≡⁸ ⌐ ╩כꜝ◌⁸⇔ ⌐⇔≡⁸ כꜝ◌╖

╩ ꜟכ◦⁸≡™ ─╘ↄ╣ ─ ⌐≈™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11 │⁸ ─ ⌐№√∫≡⁸ ─ ⌐№∫√ ≢ ╩ ⌐ ↕∑⁸

─ ╩ ≈╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

12 │⁸ ⌐⅔↑╢ ⁸ ─ ⁸ ─ ⌐ ⇔⁸ ─ ⌐

⇔≡│ ⌂ ⅜≢⅝╢╟℮ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

13 │⁸ ⌐ ╩ ⇔√ ⁸ ╛⅛⌐ ╩ ∂╢≤≤╙⌐⁸ ∟⌐

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

14 │⁸ ╩ ∆╢ │⁸ ∏ ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹╕√⁸

⌐⅔™≡ ≤⌂╠⌂™╟℮ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

15 │⁸ ⁸ ┘ ∆╢ ⁸ ⌐ ™ ⇔⌂↑╣┌⌂╠⌂™⁹ 

16 │⁸ ─ ⅞ ⌐⅔™≡│ ─ ⅛╠⁸ ─ ╩╟ↄ ⇔ ⸗ꜟ

♃ꜟ⅜ ⇔⌂™╟℮ ⇔√ ≢ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

 ↕╛  

↕╛  

↕╛ │⁸ ≤⇔≡⁸₈JSWAS A- 2 ◖fi◒ꜞכ♩ ₉─ ≤∆

╢↓≤⁹ 

╩ ∆╢ │⁸ ╩╟ↄ ∆╢↓≤⁹╕√⁸ │◗ⱶꜞfi◓╩ ™⁸ ⇔

⌂™╟℮ ⇔™ ⌐ ∆╢↓≤⁹ 

↕╛ ─ │⁸ ╖ ╩◓fiꜞכ◦⁸ ⇔⸗ꜟ♃ꜟ╩ ∆╢↓≤⁹ 

↕╛  

↕╛ │⁸ ⌐ ∟⁸ ⌐ ∆╢↓≤⁹ 

↕╛ │⁸ ↑ ⌐ ⌂ ╩ ™⁸ ⅜ ⇔≡™⌂™↓≤╩ ∆╢↓≤⁹ 

│⁸ ╕√│♁ꜞ ╩ ™≡ ℮↓≤⁹ 

│⁸ ─ ⅝ ⅜╡ ≢ ∆╢↓≤⁹ 

│⁸ ≤⇔≡ → ╩ ╦⌂™↓≤⁹√∞⇔⁸↕╛ ─ ⌐╟╡⁸╛╗╩

∏ → ∆╢ │⁸ ⌐ ∆╢↓≤⁹ 

♄◒♃▬ꜟ ─ │⁸₈5. 2 ₉─ ⌐ ∂╢↓≤⁹ 

─ │⁸₈6.3 ₉⁸₈6.4 ₉─ ⌐ ∂╢↓≤⁹ 

  

│⁸JDPA ♄◒♃▬ꜟ ⌐ ↕╣╢ ⌐╟╢╙─≤∆╢⁹ 

  

╩ ⇔√ ⱪ꜠fi◄fi♪ │⁸◓ꜝ▬fi♄כ ╩ ™≡ ─ ⌐ →⌂

↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ─ ╩ ↑╢√╘⁸ ⅜ ⇔√ ⁸ ⇔≡ ℮
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╙─≤∆╢⁹ 

─ │⁸₈6.3 ₉⁸₈6.4 ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

  

│⁸ ─ ┘ ╩⁸ ⁸ ┘⌐ ─ ╩ ⇔≡

⌂ ⅜≢⅝╢╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⇔≡⁸ ╩ ⌐ ⇔√ ⁸ ─ ─ ╩ ╘⌂™╟℮

⇔≡ ⇔⁸ ╡╩ ∫≡│⌂╠⌂™⁹ 

  

│⁸ ⌐≈™≡⁸ ☺ꜗ♇◐╩ ⇔ ╛ ⌐ ⅎ⁸⅛≈⁸ ≢

⌂ ─╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡⁸ ⌐ ∂╢ ╩ ≢ ⇔⁸♅ꜗfiⱣכ ⌐ ⇔√

╩ ⇔≡ ─ ┘ ⌐ ↕∑╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∆╢ ─ ⁸ ┘ ╩ ⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

│⁸ ⁸ ⌐ ╩ ⇔⁸ ─ ╩ ╢ ─ ╖⅜ ∂⌂™╟

℮ ⌂ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡ ⌐ ⇔√ ╩ ⇔⁸ │≢⅝╢ ╡ ╩

↕∑⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ⌐╟∫≡ ┼ ∆╢ │⁸ ─ ⌐ ∆

╢ ⁸ ─ ⁸ ─ ה ⌐≈™≡ ⇔⁸ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

⌐╟╢ │⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

 

ᵑ │⁸ ⌐≈™≡⁸ ⌐ ─♪♇Ⱬכ♃♇◌√⇔ ⁸ ─╙

─≤⇔⁸ ┘ ↕╣√꜠◐─ ⅝↕⌐ ⇔√ ─╙─╩ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

ᵒ │⁸ ⌐ ⇔ ─ ⁸ ⁸ ┘ ─

╩ ⇔⌂⅜╠ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ᵓ │⁸ ⌐ ─ ≤ ╩ ⇔≡⁸ ⇔√

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

ᵑ │⁸ ⌐≈™≡⁸ ⌐ ─♪♇Ⱬכ♃♇◌√⇔ ⁸ ─╙─

≤⇔⁸ ┘ ∆╢꜠◐─ ⅝↕⌐ ╩─╙─▪fiⱬ◖כꜙꜞ◒☻√⇔ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

ᵒ │⁸ │▪fiⱬ◖כꜙꜞ◒☻─ ╩ ≢⅝╢ ╩ ⇔⁸ ─

⌐ ≢⅝╢╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ᵓ │⁸ ─ ⌐≈™≡♅ꜗfiⱣכ ─♪♇Ⱬכ♃♇◌⁸ ♩ꜟ

◒⁸ ─ ─ ⌐ ∂≡⁸ ╩ ≢⅝╢ ≢№╢╙─╩ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

ᵔ │⁸ ⌐ ─ ≤ ╩ ⇔≡⁸ ⌂ ╩
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╘≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ᵕ │⁸ ⁸☺ꜗ♇◐─ ─▪fiⱬ◖כꜙꜞ◒☻┘ ⌐╟╡⁸

╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

ᵑ │⁸ ⌐≈™≡ ⌐ ─♪♇Ⱬכ♃♇◌√⇔ ─╙─≤⇔⁸

┘ ∆╢꜠◐─ ⅝↕ ⌐ ⁸כ♃♇◌כⱣכ○√⇔ ⱣꜟⱩ⁸

╩ ∆╢╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ᵒ │⁸ ⌐⅔™≡♅ꜗfiⱣכ ─ ╩≢⅝╢∞↑ ⌂ↄ∆╢╟℮⁸

─ ╛ ⱣꜟⱩ─ ⌂ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

 ≤  

│⁸ ⌐≈™≡⁸ ╩ ⌐ ™⁸ ⌐ ⅜ ∂⌂™╟℮⌐⇔⌂↑╣┌⌂╠

⌂™⁹ 

│⁸ ⌐≈™≡⁸ ╟╡ ⌐ ∆╢ │⁸ ─ ╩ ⇔

⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⅜⁸ ≤ ─ ╩ ∂⁸ ─ ╖╩ ⅞⁸⅛≈ ∆╢↓≤╩

≤∆╢╙─≢№╢√╘⁸ ─ ≤ ⇔≡ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⌐⅔™≡│⁸ ─ ╩ ∑╠╣╢╙─≤⇔⁸ ⌐≈™≡

─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡│⁸ ה ─ ה ה ה ─ ⌂≥

⌐ ⇔⁸ ─ ⌐ ⅝ ╢╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐№√∫≡│⁸ ─ ≤ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ╩⁸ ╛⅛⌐ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⅜

─ ⌐ ⅝╦√╢ ≢⁸≢⅝℮╢ ╡ ≤⇔⁸ ┼ ╩ ∂↕∑≡│⌂╠⌂™⁹ 

│⁸ ─ ⁸ ⌐№√∫≡│⁸ ∕─ ─ ╩ ⇔⁸∕

─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡⁸ ה ה ה ─ ⌂≥⌐ ⇔⁸ ⅜

⌐ ↕╣╢╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐⅔™≡│⁸∕─ ╩ ⌐ ⇔⁸ ⅜ ⌐ ⇔⌂™╟℮ ⇔⁸

╩ ⌐ ∆╢╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╛⅛⌐⁸ ⁸ ─ ╩ ⇔ ⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

  

│⁸ ⌐≈™≡│⁸ ─ ╩ ↕∑∏⁸ ה ─ ⅜ ⌐

ⅎ⁸⅛≈ ╟ↄ ≢⅝╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔™≡ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

─ ┘ │⁸ ╩ ⇔≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ │ ⱨ꜡כ◦כ♩╩ ⇔⁸ ⁸ ⌐╟╡ ⇔√ ╩ ╠⌂

↑╣┌⌂╠⌂™⁹ 
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─ ┘ ─ ⌐╟╡⁸ ⌂ ⁸ ╩ ╘⁸ ⌐ ∂√

╩ ⇔⁸ ─ ╩ ⅞ ─ ┼─ ╩ ⅎ⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

ה   

│⁸ ─ ╩ ⇔⁸ ─ ╩ ⇔⁸ ┘ ─ ╩

⌐∆╢√╘ ┘ ⌐ ⅎ≡ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔™≡⁸ ⱨ□fi ┘ ♄◒♩─ ╩⁸ ⌂ ⌐ ∆╢╟

℮⌐⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸●☻ ⌐╟╡ ⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ⁸ ─ ⌐ ⌂ ─ ⱳfiⱪ ┘ ─ ╩

↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ─ ╩ ≢⅝╢ ╩ ↑⁸ ┘ ─ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⱳfiⱪ─ ⁸ ┘ ╩ ⇔⁸ ⌂ ╩ ╦

⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ⁸ ⁸ ◘▬◒ꜟ ┘ ╩ ⇔⁸

╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ⌐ ⇔⁸ ─ ⌐ ╩⅝√↕⌂™╟℮ ⌐ ╘⌂

↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ┘ ⌐ √∫≡⁸ ┘ ─ ⌐ ⇔

⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ∆╢ │ ─⌂™ ≢ ⌐ ⇔√ ⁸ ─╙─≤

⇔⁸∕─ │ ⌐≤≥╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ↕╣√ ╩⁸ ⅜ ⌂ ⌐⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡ ⌐ ™⁸ ∏ ≤⌂╢╟℮ ─ ⌐

⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ─  

│⁸ ⁸ ⌐ ∫≡⁸ ╩ ╛⅛⌐ ╡ ↕⌂↑╣┌⌂╠⌂™⁹ 

│⁸↕╛ ≤ ≤─ ⌐≈™≡│⁸ ⁸⸗ꜟ♃ꜟ ─ ╩ ™≡ ⌐ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐ ∆╢ ⁸ ⌐≈™≡│⁸ ─ ╩ ™⁸ ⌐ ╘╢

⌐ ≠⅝⁸∕─ ה ה ה ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ה ╘ ⌐≈™≡│⁸ ─ ╩ ∑╠╣╢╟℮⌐ ⌐∕─ ⌐

⇔⁸ ⁸ ╩ ™⁸∕─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐⅔™≡│⁸ ⌐ ─ ⁸ ─ ⁸ ─ ה ⁸

⌐ ⇔⁸ ה ה ה ⌂≥─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 
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♪ꜟכ◦   

  

│⁸№╠⅛∂╘ ─ ⌐ ⌂ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐│⁸₈1.2.5  ₉─ ⌐ ∂╢╒⅛⁸ ─ ⌐ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

 

 

 

♪ꜟכ◦ ה ─  

♪ꜟכ◦ ─ ה  

☿◓ⱷfi♩─ ה  

 

 

 

10 ⌐ ∆╢  

11  

12 ∕─ ⅜ ⇔√╙─ 

│⁸↓─ ⌐ ╘─⌂™ ─ ⌐≈™≡│⁸ ─ ה ⌐ ∂≡

⇔⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦ ☿◓ⱷfi♩ ה  

♩fiⱠꜟ ♪ꜟכ◦₈ ה₉  

  

│⁸ ─ ⌐≈™≡⁸₈1.3 ₉─ ⌐ ∂╢╒⅛⁸ ─ ⌐

∆╢╙─≤∆╢⁹ 

ה ⌂≥ ╩ ∆╢ ⌐│⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╩ ℮≤⅝│⁸№╠⅛∂╘∕─ ─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

⌐╟╢ ─ ╩ ⇔⁸ ⌐∕─ ╩ ∂≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

─♪ꜟכ◦ ♪ꜟכ◦⁸╡√№⌐ ╕√│ ─ ⌐≈™≡ ≤─

⅜№╢ ⌐│⁸ ≤ ⁸ ⌂≥⌐≈™≡₈1.2.21  ≤─ ₉⌐ ∂

≡ ⌂ ה ╩ ╡⁸ ─ ╩ ⌐ ╘╢╟℮ ╘⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦⁸│ ≤ ≤─ ╩ ⌐ ╡⁸ ╩ ⌐ ↕∑⁸

⌐ ⌐ ⇔⁸ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

⁸ ─ ⌐│ ⌐ ⇔⁸ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ─ │ ≢╙ ≢⅝╢╟℮⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

ה   

♪ꜟכ◦⁸│ ⌐⅔™≡⁸ ⌐ ╢ ╩ ⇔⁸ ⌐ ה ה

╩ ⇔≡⁸ ─ ╩ ∆╢╟℮ ╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ╢ ─ ⌐≈™≡⁸№╠⅛∂╘ ⌐ ⇔⌂↑╣┌⌂╠

⌂™⁹ 
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│⁸ ⌐≈™≡│⁸ ⌐╟╢ ─⅔∕╣─⌂™ ⌐ ↑⁸ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

♪ꜟכ◦ ─ │⁸ ⌐ ™─ ∂⌂™╟℮⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │⁸ ≢⅔╟∕100 ╩ ≤⇔⁸ │ ╩ ⇔√

⌂ ≢⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ≤⇔≡1Ⱪ꜡♇◒─☿◓ⱷfi♩ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⇔≡ ∆╢ ⌐│⁸ ה ╣ ⌐≈™≡ ⌐ ⇔⁸♩fiⱠꜟ

─ ⌐ ™⁸ ─ ─ │ ⌐ ╩ ™⁸ ─ ⌐╟╢ ⌐ ╘⌂↑

╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⇔≡ ∂√ ⁸ ⁸ ⁸ ─ ⌐

∆╢ ⁸ ─ ⌐≈™≡⁸∆═≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ה ⌐ ╩ ⅎ≡│⌂╠⌂™⁹⌂⅔⁸ ⌐ ─ ⌐

≢⅝╢╟℮⌐ ⌂ ┘ ─ ╩ ∫≡│⌂╠⌂™⁹ 

│⁸ ⌐╟╡ ⅜№╢⅔∕╣─№╢ ─ ⌐ ∆╢ ה ⌐≈™≡

⌐ ╩ ™⁸ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦   

♪ꜟכ◦ ─ │⁸♩fiⱠꜟ ꜟfiⱠ♩ה ה ה ה ─ ╩

⇔⁸ ─ ה ╩ ⇔⁸⅛≈ ⌂ ⅜≢⅝⁸ ─ ╩ ≢⅝╢╙─

≢⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ⁸ ┘ ╩ ⌐ ⇔⁸ ≢ ⅛≈ ⌂

┘ ≤⇔⁸∕─ ⁸ ─ ┘ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦⁸│ ─ ⌐№√∫≡│⁸₈♩fiⱠꜟ ♪ꜟכ◦ ה ₉

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦ ⌐ ∆╢ │⁸ ה ⅜ ⌂ ⌐ ╡ ↑⁸ ה ⅛╠ ⌐

↕╣╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ╣√ ─ ™╙─≢⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ │⁸

⌐ ∆╢ ╩ ╘╢ 24 9 24 ⁸ 68 ⌐ ╘╢ ┘

─ ⌐ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

 

│⁸ ─ ⌐ ╘╢ ╩ ╦⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ │⁸₈♩fiⱠꜟ

♪ꜟכ◦ ה ₉ ⌐ ∆╢╙─≤∆╢⁹ 

ᵑ  

ᵒ  

ᵓ  

ᵔ  

ᵕ  

ᵖ  

│⁸ ─ ⌐ ♪ꜟכ◦╢╘ ⌐ ╢ ─ ╩ ⌐ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

ᵑ  
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ᵒ  

ᵓ  

ᵔ  

ᵕ  

ᵖ ∕─  

┘ ─ │⁸₈♩fiⱠꜟ ♪ꜟכ◦ ₉

⌐ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐≈™≡│⁸ ⌐ ⇔√ ⁸ ─℮ⅎ ℮╙─≤∆╢⁹ 

♪ꜟכ◦⁸│ ─ ⌐≈™≡│⁸ ⁸ ─ ╩ ⇔⁸∕─

ה ⌐≈™≡│⁸№╠⅛∂╘ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔↑╢ ⌐№√∫≡│⁸ ⌂ ╩ ∆╢ ⌐⁸ ⇔™ ⌐

⌐ ≡⁸ ╘╕√│ ≠↑─ ⁸ ─℮ⅎ ╕√│Ⱳꜟ♩ ╘╩ ╦⌂↑╣┌⌂╠

⌂™⁹ 

10 ♪ꜟכ◦⁸│ ⌐≈™≡⁸ ⌐⁸ ─ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

11 ♪ꜟכ◦⁸│ ─ ⌐ ⇔≡│ ⁸∕─ ─ ╩ ∂⌂™╟℮⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

12 │⁸ ⁸ ─ ⌐≈™≡⁸ ⌐ ─℮ⅎ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

 ☿◓ⱷfi♩ 

☿◓ⱷfi♩│⁸ ה ה ◐♇ꜗ☺ה ⌐ ∆╢ ≤≤╙⌐⁸ ה

ה ╩ ⇔≡ ⇔⁸ │⁸∕─ ה ה ה ה

╩ ⌐ ⇔∕─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸☿◓ⱷfi♩─ ⌐ ∟⁸☿◓ⱷfi♩ ⁸☿◓ⱷfi♩ ⁸

┘ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

☿◓ⱷfi♩─ ⌐№√∫≡│⁸ ⌐ ה ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ™╢ ☿◓ⱷfi♩⌐≈™≡│⁸ ה ה ─ ╩ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

☿◓ⱷfi♩─ ꜟכ◦⁸│⌐ ⌐╟╢ ╩ ꜟכ◦⁹™⌂╠⌂┌╣↑⌂↕ │⁸

⌐╟╢ ⌐ ⅎ╢ ה ╩ ∆╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

☿◓ⱷfi♩─ ה ה ה ─ ה ⌐≈™≡│⁸

♪ꜟכ◦₈ ☿◓ⱷfi♩₉ ה ╩ ∆╢╙─≤∆╢⁹ 

☿◓ⱷfi♩─ ┘ ─♪ꜟכ◦⁸│≡∫√№⌐ ⌐ ─⌂™╟℮ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

☿◓ⱷfi♩─ ⌐№√∫≡│⁸ ┘ ─⌂™╟℮ ⌂ ╩ ∂⌂↑╣┌⌂

╠⌂™⁹ 

☿◓ⱷfi♩⌐ ╡ ꜟכ◦√↑ ┘◖fi◒ꜞכ♩ ☿◓ⱷfi♩─ ╛ │⁸ ה

ה ⇔ ⌐ ⇔≡ ⌂ ╩ ∂╢≤≤╙⌐⁸∕─ ╡ ™⌐≈™≡│ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

10 │⁸ ┘ ⇔ │⁸☿◓ⱷfi♩⅜ ה ⇔⌂™╟℮⌐ ╦⌂↑╣┌⌂╠

⌂™⁹ ⅝ ⌐│⁸☿◓ⱷfi♩⅜ ╛└┘ ╣⇔⌂™╟℮⌐ ╩ ℮≤≤╙⌐⁸ ∑≡
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─ ⌐≈™≡ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ⌐№√∫≡│⁸ ה ♪ꜟכ◦ה ─ ⌐ ⇔≡ ⌂ ╩

≈╙─≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ⱱ♇Ɽכ ┘ ─ ה ⌐≈™≡│⁸ ⇔⁸≢⅝╢∞↑

⌂™☻Ɑכ☻≢ ╕╢╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔™≡│⁸ ╩ ↑╢≤≤╙⌐⁸ ╩ ⇔⁸ ─

╖⌂╠∏⁸ ⌐ ∆╢ ⌐╙ ╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ │⁸ ⌐ ⌐ ╩⅛↑⌂™╟℮ ה ה ⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

  

│⁸ ⌐№√∫≡│⁸ ⌐ ─ ⁸ ┘ ⌐ ⇔⁸ ┘ ─

⌐ ∂≡ ⌂ ╩ ⇔⁸ ╩ ╘⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ה ה ⌐≈™≡│⁸ ─ │╙≤╟╡⁸

⌐ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⇔≡│⁸ ∟⅜ ∂⌂™╟℮ ∆╢≤≤╙⌐⁸ ⌐⁸ ⅛╠─ ⅜

№╢ │⁸ ∟─ ♪ꜟכ◦⁸ ─ ─╝╢╖ ╩ ⇔≡ ⌂ ╩ ∂⌂↑╣

┌⌂╠⌂™⁹ 

│⁸ ⌐│⁸ ─ ⁸ ─ ─♪ꜟכ◦⁸ ⁸ ⁸☿◓ⱷfi♩

⌂≥⌐ ⇔⁸ ─ ─♪ꜟכ◦≥ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔™≡│⁸ ╘╠╣√ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ꜟfiⱠ♩♪ꜟכ◦ │ ⌐╟╢╙─≤∆╢⅜⁸ ─ ⁸∕─ ─

≢♩fiⱠꜟ ⌐ ⇔≡±10 ╩ ⅎ╢≤ ↕╣√ ⌐│⁸ │ ╩ ⇔⁸

≤ ─♪ꜟכ◦⅝═∆ ה ⌐≈™≡ ⌐ ⇔√℮ⅎ≢ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

│⁸ ─ │ ⌂ ╩ ⅎ⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐№√∫≡│⁸ ה ה ⌐≈™≡ ╩ ╩

╗ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ╩ ה ⇔⁸ ─ ⅜№∫√ │ ╛⅛

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ♪ꜟכ◦⁸ ⌐ ™ ∆╢ ה ה ≢₈ ─

┘ ⌐ ∆╢ ₉─ ╡ ™╩ ↑╢╙── ⌐№√∫≡│ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

10 │⁸ ⌐ ∂≡ ⁸ ╩ ⇔⁸ ⌐ ╩ ⇔√℮ⅎ≢⁸◦כꜟ♪

─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

11 ♪ꜟכ◦⁸│ ─ ╩ ∆╢⌐ √∫≡⁸№╠⅛∂╘⁸∕─ ⁸ ⌐ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

12 ♪ꜟכ◦⁸│ ─ ╩ ⇔√ ─ ⌐ ╦∑⌂↑╣┌⌂╠⌂™⁹ 

13 ♪ꜟכ◦⁸│ ⁸ ⌐ ╩ ⇔⁸ ─ ╩ ╢ ─ ╖⅜

∂⌂™╟℮ ⌂ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

14 │⁸ ⁸ ┘ ⌐ ⇔√ ♪ꜟכ◦─ ╩ ⇔⁸ │⌂╢═ↄ
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♪ꜟכ◦ ╩ ⇔≡│⌂╠⌂™⁹⌂⅔⁸ ∆╢ │ ♪ꜟכ◦┘ ─ ─√╘

⌂ ╩ ∂╢╙─≤∆╢⁹ 

15 ♪ꜟכ◦⁸│ ⅜ ⇔√ ⁸ ╩ ∆╢ ─ ╩≤╡⁸ ╛⅛⌐

╩ ∏╢≤≤╙⌐⁸ ∟⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

16 │⁸ ⌐ ╕√│ ╩ ∆╢ ⁸ ╩ ⇔⁸ ⁸ ─

╩ ⇔≡ ┘ ╩ ╘⌂↑╣┌⌂╠⌂™⁹ 

17 ♪ꜟכ◦⁸│ ⁸ ∕─ ⌐ ╩ ⅎ⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

18 ♪ꜟכ◦⁸│ ⁸ ה◐♇ꜗ☺ ╘ ╩ ─♪ꜟכ◦⁸⇔ ⁸ ╩

⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

19 ♪ꜟכ◦⁸│ ⌐⁸ ╩ ↑⁸ ⁸ ┘ ─

⁸ ⌐ ╩ ⇔⁸∕─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

20 ♪ꜟכ◦⁸│ ⁸1 ⌐ ─ ╩ ∫≡ ┘ ─ ╩

⇔⁸ ⅜ ∂√ │ ╛⅛⌐ ∆╢≤≤╙⌐⁸∕─ ╩ ⌐ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

21 │⁸ ╟╡ ↕╣√ ─ ⌐ √∫≡│⁸ ╩ ™⁸♄fiⱪ♩ꜝ

♇◒≢ ⌂ ⌐∆╢≤≤╙⌐ ┘ ⌐ ⇔⌂™╟℮⌐ ⇔≡ ╩

╦⌂↑╣┌⌂╠⌂™⁹ 

22 │⁸ │⁸ ─ ⁸ ┘ ─ ⌐ ⇔⁸ ╩

∆╢╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

23 │⁸ ⁸ ┘ ∆╢ ⁸ ⌐ ™ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸☿◓ⱷfi♩─ ה ♪ꜟכ◦⁸ ⌐№√∫≡│⁸ ┘ ⌐◒ꜝ♇◒╛

─ ∂⌂™╟℮⌐ ⌐ ╡ ╦⌂↑╣┌⌂╠⌂™⁹ ╛ ─ ≢ ⅜ ↕╣

√ ⌐│ ⇔≡│⌂╠⌂™⁹ 

│⁸☿◓ⱷfi♩─ ⌐№√∫≡│⁸ ─ ⌐ ⇔ↄ ⌐ ꜟכ◦⁸⇔≥─╙╢≡

♪ ⌐╟╢ ™⅜ ♪ꜟכ◦⁸√╕⁹™⌂╠⌂┌╣↑⌂⇔⌐℮╟™⌂∂ ⅜1 ꜞfi◓ ∆

╢↔≤⌐ ∟⌐☿◓ⱷfi♩╩ ╖ ≡⌂↑╣┌⌂╠⌂™⁹ 

│⁸☿◓ⱷfi♩⌐≈™≡│⁸ ⌐ ⇔⁸ ≡⌐ ⇔≡│⁸☿◓ⱷfi♩─

╩ ™⌐╟ↄ ↕∑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔↑╢ ⅜ ∏ ⌐⌂╢╟℮⁸☿◓ⱷfi♩╩ ≡⌂↑╣┌⌂

╠⌂™⁹ 

│⁸☿◓ⱷfi♩╩Ⱳꜟ♩≢ ∆╢ ⁸Ⱳꜟ♩ ⌐ ™╛ ⅝─⌂™╟℮ ⇔⁸Ⱳ

ꜟ♩ ╩ ─♪ꜟכ◦⁸↑ ⌐╟╡ ∏╢Ⱳꜟ♩─╝╢╖│⁸ ∏ ⇔╩ ╦⌂↑

╣┌⌂╠⌂™⁹ 

│⁸☿◓ⱷfi♩─ ⁸ ⌐ ⌐⌂™╟℮⌐☿◓ⱷfi♩ ⌐ ⇔

≡⇔╕∫√ ה ╩ ⌐ ∏ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸☿◓ⱷfi♩─ ꜟכ◦⌐ ⌐╟╢ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 
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│⁸ ─♪ꜟכ◦⁸│≡∫√№⌐ ≤ ⇔≡ ♪▬Ⱳꜟכ♥⁸™ ☿◓ⱷfi♩

≤ ≤─ ⌐ ∆╢ ╩ ⇔⁸ ─ ה╖ ╢⅛⅛⌐♩ⱷfi◓☿ה ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦⁸│ ⌐╟╡☿◓ⱷfi♩≤ ─ ⌐ √ ⌐│⁸ ╛⅛⌐ⱬfi♩♫▬

♩⁸☿ⱷfi♩ ─ ╩ ∆╢╙─≤⇔⁸№╠⅛∂╘ ─ ─ ╩ ⅎ√ ─

╩ ⇔⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦ ⁸ ⅛╠─ ╩☿◓ⱷfi♩⌐ ≢⅝℮╢ ╩ ⇔√╙─ 

⅜№╡⁸ ⇔╛∆ↄ⁸☿◓ⱷfi♩─ ⌐╙ ╡ ╢╙─ 

☿◓ⱷfi♩─ ⅛╠─ ⌐ ─№╢╙─ 

─ ⅜⌂ↄ⁸ ⅜ ⌂™╙─ 

│⁸ ⁸ ─♪ꜟכ◦┘ ⌐ ≢⅝╢ ╩ ∆╢

╩ ™⌂↑╣┌⌂╠⌂™⁹ 

│⁸ │⁸ ⁸ ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

  

─ ╡ ™⌐≈™≡│⁸₈4.1.12  ─ ™₉⌐╟╡ ⌐ ╡ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ∟⁸ │ ™⇔⁸ ╕╡ │►▼☻ ≢┤⅝ ╡⁸ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⇔√ ⌐ ♪Ᵽfiה ≢ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ☿◓ⱷfi

♩─ ⌐│⁸ ⌐◗ⱶ ╩ ™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ╩ ∆╢ ⌐│⁸ ⅜ ℮ │⁸ ─ ╤⇔⁸

╖⁸ ⇔⁸ ↑⁸ ⁸ ╣ ╘ ↑╕≢╩ ≤⇔⁸∕─ ┘ ⌐≈™≡│

┘ ≤ ⌐ ╩ ™⁸ ╩ ⌐⇔⁸ ─ ⌂

⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

⌐ ╩ ∆╢ ⌐│⁸ ┘ ╙24 ⌐ ⌂

╩ ™⁸ ⌂ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐│⁸ ≤⇔≡⁸ⱳꜞ◄♅꜠fi☻ꜞכⱩ╩ ≤

─℮ⅎ ∆╢╙─≤∆╢⁹ 

  

│⁸ ⌐ ∟⁸ ─ ╩ ™⁸↓╣⌐ ≠™≡

╩ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ │⁸ ≢ ⌐ ≢⅝⁸ ─ ╩ ⇔⁸ ⅛≈ ⌂ ⌐

∆╢╙─≤∆╢⁹ 

│⁸ ⁸ ⁸ ◘▬◒ꜟ ╩ ⇔√ ╩ ⇔⁸ ⌐ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ◖fi◒ꜞכ♩⅜☿◓ⱷfi♩─ ─ ₁⌐╕≢ ⅝╦√╢╟℮ ∆╢≤≤╙

⌐⁸ ─ ╩ ↕⌂™╟℮ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─◖fi◒ꜞכ♩╩ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔√◖fi◒ꜞכ♩⅜ ┘ ⌐ ╦╢ ╩ ↑╢─⌐ ⌂ ⌐

∆╢╕≢⁸ ╩ ╡ ⇔≡│⌂╠⌂™⁹ 
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│⁸ ⁸ ⁸ ─ ─ ╩ ∆╢√╘⌐⁸ ─ ╩

⌐ ⌂ ┘ ⌐ ∟⁸ ⌂ ─ ╩ ↑⌂™╟℮⌐⁸ ◖fi◒ꜞ⁸╩♩כ

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸◖fi◒ꜞכ♩─ ⌐ ⇔≡│⁸ ╩ ↓↕⌂™ ⌂ ≢ ╦⌂↑

╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ⌐⁸ ⌂ ⅜≢⅝╢╟℮⁸ ⌐ ∂№╠⅛∂╘◓ꜝ►♩Ɽ▬

ⱪ⁸ ⅝ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐ ∆╢ ─ ⌐≈™≡⁸ ⁸ ⁸ ╩ ⇔√℮

ⅎ ⇔⁸ ⌐≈™≡ ─⌂™ ⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡⁸ ┘ ⅜ ⇔⌂™╟℮ ⌂ ⌐⇔⌂↑╣┌⌂╠

⌂™⁹ 

│⁸ ─ ─♪ꜟכ◦┘ │⁸ ⌂ ⌐ ⇔≡

ⅎ╠╣╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦⁸│ ⌐⁸ ⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ↑╢⌐№√╡⁸ ╛●♃♠◐⅜ ∂⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

♪ꜟכ◦⁸│ ─ ↑⌐ ⇔⁸ ♪ꜟכ◦⌐ ╩ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

♪ꜟכ◦⁸│ ╩ ♪ꜟכ◦⁸╡√№⌐╢∆ ─ ⌐╟∫≡ ╛☼꜠╩ ∂

⌂™╟℮⌐⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦⁸│ ╩ ∆╢⌐№√╡⁸ ─ ╩ ∆╢√╘⁸ ─ ↕

┘ ⌐ ≠™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦⁸│ ⌐ ⌂⁸Ɽ꞉⁸♩♇♬ꜚכ ⁸ ╘ ─ │⁸

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

10 │⁸ ─ ♪ꜟכ◦⁸╩ ♪ꜟכ◦⁸ ─ ╩ ⇔≡ ╘⌂↑╣┌⌂

╠⌂™⁹ 

11 │⁸ ╩ ∆╢ │⁸ ⌐ ∂≡ ┘ ╩ ∆╢≤

≤╙⌐ ≢ ╩ ℮ │ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

12 ♪ꜟכ◦⁸│ ⌐≈™≡⁸ ⁸ ⁸ ╩ ⌐

∆╢≤≤╙⌐⁸ ♪ꜟכ◦⁸│⌐ ─ ┘ ╩ ⇔√ ╩ ∟ ╦∑⌂↑╣┌⌂╠

⌂™⁹ 

13 │⁸ ─ ↑╩ ╖ ≡╢ ⁸ ☿◓ⱷfi♩ ┘ ╩ ™╢╙─≤∆╢⁹╕

√⁸☿◓ⱷfi♩⌐ ⅜ ∂√ │⁸ ☿◓ⱷfi♩╩ ⌐ ⇔≡│⌂╠⌂™⁹ 

14 ♪ꜟכ◦⁸│ ─ ♪ꜟכ◦⁸╡√№⌐ ─ ↕ ┘ ╩ ─℮ⅎ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

15 ♪ꜟכ◦⁸│ ⅜ ⌐ ∆╢ ⁸◄fi♩ꜝfi☻Ɽ♇◐fi─ ה ⅜ ∂⌂™╟℮

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

16 │⁸ ☿◓ⱷfi♩⌐≈™≡⁸◦כꜟ♪ ─ ╩ ☿◓ⱷfi♩⅜ ↑ ≡╢╕≢

⇔≡│⌂╠⌂™⁹ 
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17 │⁸ ╩⁸ ─ ♪ꜟכ◦┘ ─ ╩ ⇔≡ ╘⌂↑╣

┌⌂╠⌂™⁹ 

18 │⁸ ⌐⅔↑╢⁸ ─ ⌐≈™≡ ∆╢╙─≤⇔⁸ ─ ⁸

─ ⅜ ≤⌂╢ │⁸ ╩ ⇔ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

19 │⁸ ╡─ ⌐ √∫≡│⁸ ⌐ ⇔⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

20 │⁸ ⌐╟╢ │⁸ ─ ⁸ ┘ ⌐ ⌂ ⁸

─ ⁸ ⁸ ─ ╩ ∆╢ ⁸ ⁸ ⁸

∕╣∙╣ ⌂ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

21 │⁸ ─ ⌐№√∫≡│⁸ ─ ⁸ ─ ─ ─ ⁸

⁸ ─ ⌐╟╡ ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ┘ ┘⌐ │ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

♪ꜟכ◦⁸│⌐ ⌐ ⌂ ה ┘⌐ ─ ╩ ∆╢╙─≤∆╢⁹ 

┘ │⁸ ⌂ ┘ ⅜ ≢⅝╢ ╩ ∆╢╙─≤∆╢⁹⌂⅔⁸

│⁸ ⅛╠─ ⌐ ≢⅝╢╟℮ ∆╢╙─≤∆╢⁹ 

┘ ─ │⁸ ⌐ ∆╢╟℮⌐ ┘ ↕╩ ╘╢╙─≤∆

╢⁹ 

│⁸ ┘ ─ ⌐ ─⌂™ ⌐ ∆╢╙─≤∆╢⁹⌂⅔⁸ ─

─ ⌐⁸ⱣꜟⱩ ─ ╩ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐⅔™≡⁸ ⱨ□fi ┘ ♄◒♩─ ╩⁸ ⌂ ⌐ ∆╢╟

℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ╩ ⁸ ─ ╩ ⁸ ┘ ─ ╩ ⌐

∆╢√╘ ┘ ⌐ ⅎ≡ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸♩fiⱠꜟ ⌐⅔↑╢ ●☻  53 7

⁸ ┘ ─ ♩fiⱠꜟ⌐⅔↑╢ ⌐≈™≡

54 10 ⌐ ⇔≡ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

  

│ ⌐≈™≡ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

fiכ꜠◒ ─ ┘ ⌐ √∫≡│⁸ ─ ╘╢≤↓╤⌐ ™ ⌐ ╦⌂↑

╣┌⌂╠⌂™⁹ 

│ ─ ╩ ≤⇔⁸ ╩ ⇔≡ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐ ⇔≡ ─№╢ ≤∆╢⁹ 

┘ ─ ⌐│⁸ ╩ ∆╢≤≤╙⌐ ⁸

╩ ⇔⁸ ╩ ∆╢⌂≥─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐ ™ ∆╢ ⁸ ╩ ∆╢√╘⁸ ⁸ ─ ╩ ∂╢╙─≤∆

╢⁹ 

│⁸ ⌐≈™≡ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┘ ⌐ ≠™≡ ┘ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

─ ꜟ◒ⱦכꜙ◐│ ╩ ⇔⁸ ⌐│ ╕√│ ╩ꜟⱩכ◔
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⇔≡⁸ ≡─ ⅜ ∆╢↓≤╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ≢ ∆╢ ╩ ⇔⁸♩fiⱠꜟ ╩ ⇔≡⁸ ⌐⇔≡

⌂ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐ ∟⁸ ⌐ ⇔ ╩ ∆╢≤≤╙⌐⁸

∕─ ⇔╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┘ ⌐ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

┘⌐  

─  

⌐ ℮  

 

│ ─ ⅜ ⇔√ ⌐│√∞∟⌐ ╩ ∏╢≤≤╙⌐⁸ ⌐

╩ ™ ─ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┼─ ╩ ∆╢√╘⁸ ≤─ ⌐╟╡ ⌐ ─ ⁸

⁸ ⁸Ⱳכꜞfi◓ ─ ╩ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ≢─ ⌐ ⇔⁸ ─ ⌐⅔↑╢ ⌐≈™≡ ⌐

↕∑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ │ ╩⅔⅝ ─ ╩ ⇔⁸⅛≈ ⌐╟╢ ─

╩ ⌐ ∂≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ┘⌐ ─ ⌐ ∂≡ ∆╢≤≤╙⌐ ─ ⌐≈™≡│

⇔⁸ ⌐ ╩ ↓↕∑⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡⁸♩fiⱠꜟ─ ⅝↕⁸ ╡⁸ ⁸꜡ ♇◒─ ⁸ ─ ⁸

⌐ ∂⁸ ╩ ≢⅝╢ ╩ ⇔⌂ↄ≡│⌂╠⌂™⁹ 

│⁸◖fiⱪ꜠♇◘כ ┘Ⱪ꜡꞉ ─ ⌐≈™≡⁸ ה ⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

10 │⁸꜡♇◒ ⌐≈™≡⁸ ─ ⌐ ⅎ╢ ≢⁸ ⁸ ⁸

⁸ ╩ ⅎ⌂↑╣┌⌂╠⌂™⁹╕√⁸ⱴ♥ꜞ▪ꜟ꜡♇◒⁸ⱴfi꜡♇◒⁸ ꜡♇◒│

⌂ ╡ ₁⌐ ↑╢╙─≤∆╢⁹ 

  

│⁸ ─ ⁸ ─ ⌐ ⌂ ─ ⱳfiⱪ ┘ ─ ╩

↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ─ ╩ ╢ ╩ ↑⁸ ┘ ─ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⱳfiⱪ─ ⁸ ┘ ╩ ⇔⁸ ⌂ ╩ ╦⌂

↑╣┌⌂╠⌂™⁹ 

  

│⁸ ─ ⁸ ⁸ ◘▬◒ꜟ ┘ ╩ ⇔⁸

╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ⌐ ⇔⁸ ─ ⌐ ╩⅝√↕⌂™╟℮ ⌐ ╘⌂

↑╣┌⌂╠⌂™⁹ 
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│⁸ ─ ┘ ⌐ √∫≡⁸ ┘ ─ ⌐ ⇔

⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

│⁸ │⁸ ∆╢ ─ ⌐ ⇔⁸⅛≈ ⌐ ⇔≡ ─№╢ ─

╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡ ─⌂™ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ∆╢ │⁸ ⌐ ⇔√ ⁸ ─╙─≤⇔⁸∕─ │

⌐≤≥╘⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ↕╣√ ╩⁸ ⅜ ⌂ ⌐⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐≈™≡ ⌐ ∫≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐≈™≡ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

─ ┘ │⁸ ╩ ⇔≡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ │ ⱨ꜡כ◦כ♩╩ ⇔⁸ ⁸ ⌐╟╡ ⇔√ ╩ ╠⌂

↑╣┌⌂╠⌂™⁹ 

─ ┘ ─ ⌐╟╡⁸ ⌂ ⁸ ╩ ╘⁸ ⌐ ∂√

╩ ⇔⁸ ─ ╩ ⅞ ─ ╩ ⌐ ⅎ⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 
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♄◒♃▬ꜟ  

  

  

♄◒♃▬ꜟ ┘♄◒♃▬ꜟ ─ ה ─ │⁸JIS ⁸JWWA ⌐

⇔√ │JWWA ≤∆╢⁹ 

↓─ ⌐ ─⌂™ ┘⌐ ─ ─╙─│⁸ ─ ╘⌐╟╢⁹ 

  

  

│⁸₈4.1.13  ₉⌐ ╘╢ ⅜ ⌂╦⌂↑╣┌⌂╠⌂™⁹ 

⁸ ⁸ ─ ─ ⌐≈™≡│ ♄◒♃▬ꜟ ─

⌐╟╢╙─≤∆╢⁹ 

─ │ ♄◒♃▬ꜟ ─ ⌐ ≡⌐♩כ◦◒♇▼♅∆ ℮╙─

≤⇔⁸ ╩ ╣⌂ↄ ─℮ⅎ ⌐ ∆╢⁹ 

⁸ ⇔ ⌐ ┘⌐ ─ ╩ ™⁸ ⅜ ∂≡™╢ │⁸ ─

⅝↕⅔╟┘ ╩ ⇔⁸ ⌐ ─ ≢ ╩ ∆╢⁹ 

 ─  

 

 

5.1  GX ─  

 

⇔ ─ │⁸ ⅛╠30 ≤⇔⁸◗ⱶ ─ √╡ ⌐≈™≡│ ╙ ⅝ ╢

↓≤⁹ ⌐⁸ ┘ ⌐ ⇔√ │ ⌐ ╡ ↄ↓≤⁹ 

꜡♇◒ꜞfi◓≤꜡♇◒ꜞfi◓ⱱꜟ♄│№╠⅛∂╘☿♇♩↕╣≡™╢─≢⁸∕╣⅜ ⌂

⌐№╢⅛ ┘ ≢ ∫≡ ∆╢⁹ 

◗ⱶ ╩ ─ ─ ⌐ ⇔⁸ ╩◗ⱶ Ɽכ♥ ┘ ⇔ ─

⅛╠ A╕≢─ ⌐╗╠⌂ↄ ∆╢⁹⌂⅔⁸ │◗ⱶ ─☿♇♩ ⌐ ⌐ ╠

⌂™↓≤⁹⌂⅔⁸ ≤ ≤≢ ∆╢◗ⱶ ─ ⅜ ⌂╢─≢⁸ ⌐ ╩

∆╢↓≤⁹ 
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5. 2  

 

⌐№√∫≡│⁸2 ─ ─ → ⅜2° ≤⌂╢╟℮ ⅎ ↑⁸☻ꜞfi◓ⱬꜟ♩⁸꜠

ⱣכⱩ꜡♇◒ ─ ╩ ⇔⁸₈ 5. 3₉─≤⅔╡⁸ ⇔ ⌐ ⇔≡№╢2 ─

─℮∟ ⌐ ™╒℮─ A ─ ─ ⌐ ⅜ↄ╢╟℮⌐ ╦∑╢⁹ 

5. ה 3 ⇔ ─  

 

⁸ ⇔ ⅜ ╡ ∫≡™╢⅛⁸◗ⱶ ⅜ ⌂ ⅛╩ ─♅▼♇◒

≢☺כ◕ ∆╢⁹ 5. 4  

⌂⅔⁸ ⅛╠◗ⱶ ─☺כ◕◒♇▼♅─≢╕ ╡ ╖ │⁸ ⌐╦√╡₈ 5- 1₉─

≢⌂↑╣┌⌂╠⌂™⁹ 

 

 

5. ╩☺כ◕◒♇▼♅ 4 ™√◗ⱶ ─  
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5- ☺כ◕◒♇▼♅ 1 ╡ ╖  

  

⅔╟┘◗ⱶ ╩ ⇔ ┼☿♇♩∆╢ ⌐⁸ ⅛╠ ╕≢──╖ ╖

─ X ╩ ∆╢⁹∕╣╩ ⇔ ─ X ≤⇔≡ ⇔ ╕√│ י4ִ

⌐ ≢ ∆╢ 5. 5 ⁹ 

5. 5 ⇔ ─ X  

 

─ │⁸ ⌐꜡♇◒ꜞfi◓⁸☻♩♇Ɽ⅜ ⌂ ⌐№╢↓≤╩ ⇔⁸ ⇔

╩ ⌐ ↑≡⁸ ─ ╕≢ ⇔☻♩♇Ɽ╩ ⅝ ↄ⁹ 

☻♩♇Ɽ─ ⅝ ⅝ ⁸ ∏ ⇔ ⅜꜡♇◒ꜞfi◓╩ ⇔≡™╢↓≤─ ╩ ™⁸

5. 6─≤⅔╡⁸ ─ ≤ ⅜ ∆╢╕≢⁸T Ⱳꜟ♩ה♫♇♩─ ╘ ↑╩

℮⁹ ╘ ↑ ⁸ ─ ≤ ⌐ ⅜⌂™↓≤╩ ☺כ◕ ↕

0.5 ≢ ∆╢⁹ 

 

5. 6 ╘ ↑ ─  
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 P- Link⁸G- Link  

⇔ ⅜⌂™ ╩ ⌐ ∆╢ │⁸P- Link╩ ™⁸ ╗ ⌐

∆╢ │⁸G- Link╩ ™╢↓≤⁹ ⅜ɫ350 ─ │⁸1 ⌐ ⇔ ꜞfi

◓╩ ⇔≡⁸ ⇔ ╩ ⇔ ∆╢↓≤⁹ 

P- Link─  

▪ ◓ꜝ▬fi♄⌂≥╩ ⇔≡⁸ ⌐ ⇔√Ᵽꜞ╩ ╡⁸ ⇔ ╩₈ 5. 7₉─ ה

⌐ ╡╩ ℮⁹ ╡ ⌐≈™≡│⁸♄◒♃▬ꜟ ─ ⁸╕√│

GX ◗ⱶ⁸GX ◐ꜗ♇ⱪ╩ ⇔≡ ∆╢⁹ 

 

5. 7  ⇔ ─ ╡ 

 

▬ P- Link│⁸₈ 5. 8₉⌐ ∆╟℮⌐P- Link╩ ╘≡ ─ ≤⇔≡ ∆╢↓≤⁹∕─√╘⁸

─ ↕│⁸ ⅛╠ P- Link ─ 5- 2 ╩ ⇔ ™≡ ∆╢↓≤⁹

╕√⁸ ╛ ⅞ ≤ ≢⅝⌂™─≢ ∆╢↓≤⁹ 

 
5. 8 P- Link╩ ™√  

 

5- 2 P- Link─  mm  

┘  P- Link─  P- Link⌐╟╢ ┘  y2 

75 180 17 

100 180 20 

150 210 23 

200 220 22 

250 220 23 

300 267 20 

 

► P- Link⌐◗ⱶ ╩ ╡ ↑╢ ⌐⁸P- Link ⅛╠ ╕≢──╖ ╖ ╩ ⇔⁸─╖

╖ ╩ ⇔√ ⇔ ─ │ ⅛ ⌐ ≢ ∆╢↓≤⁹ 

◄ P- Link⌐◗ⱶ ╩☿♇♩⇔⁸ ⇔ ╩ ╕≢ ⁸◗ⱶ ─ ╩ ℮↓

≤⁹ ↕0.5 ─ ─☺כ◕ ╡ ╖ ⅜⁸ 5- 3⌐ ∆ ⌐№╢↓≤╩ ∆╢↓

≤⁹ ≢№∫√ │⁸ ↕ ╩☺כ◕◒♇▼♅─ ⇔ ╖⁸ ◗ⱶ ─

╩ ℮↓≤ 0.5 ─ ≢☺כ◕ ≢╙⁸ ≢☺כ◕◒♇▼♅─ ≢№



103 

 

╣┌╟™⁹√∞⇔⁸™∏╣╩ ™≡╙ ─ │⁸ ⇔≡ ⇔⁸ ∆╢≤⅝

│⁸◗ⱶ │ ⇔™╙─≤ ∆╢⁹ ⁹ 

 

 5- ☺כ◕  3 ╡ ╖ ─   

┘   

75 54 63 

100 57 66 

150 57 66 

200 63 72 

250 63 72 

300 70 80 

 

○ ⅜ ≤ ∆╢╕≢⁸ ─ ⇔Ⱳꜟ♩╩ ⌐ ≢ ╘⇔⁸♩ꜟ◒꜠fi♅╩ ™≡

─ ╘ ↑♩ꜟ◒100Nm≢ ╘ ↑╢↓≤⁹ 

G- Link─  

▪ G- Link│⁸ ⇔ ─⌂™ ╩ │ ⌐ ∆╢ ⌐ ∆╢↓≤⁹ 

 

5. 9  G- Link─  

 

▬ ꜡♇◒ꜞfi◓ ┘☻♩♇Ɽ⅜⁸ ─ ⌐ ⌂ ⌐№╢⅛ ┘ ≢ ∫≡

∆╢↓≤⁹ 

► G- Link ┘◗ⱶ ╩ ⇔ ⌐☿♇♩∆╢ ⌐⁸ ⅛╠ ╕≢──╖ ╖ ╩

⇔⁸─╖ ╖ ╩ ⇔√ ⇔ ─ │ ⅛ ⌐ ≢ ∆╢↓≤⁹ 

◄ │⁸∕─ ⇔√ ⅜⁸ ─ ╕≢ ⌐╦√∫≡ ↕╣≡™╢↓≤╩

⇔√╠⁸☻♩♇Ɽ╩ ⅝ ↄ↓≤⁹ 5. 10 ↓╣⌐╟╡꜡♇◒ꜞfi◓⅜ ⇔ ⌐

⅝≈⅝⁸ ⅜ ↑ ↕⌂™↓≤╩ ∆╢↓≤⁹ 

 
5. 10 ⇔ ─  
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○ ≤G- Link─ ⅜ ⌐╦√∫≡ ⌐⌂╢╟℮⌐ ⇔⌂⅜╠♫♇♩╩ ╘ ↑⁸G-

Link─ ≤ ⅜ ∆╢╕≢ ℮↓≤⁹ ╘ ↑ │⁸G- Link─

≤ ⌐ ⅜⌂™↓≤╩ ☺כ◕ ↕0.5 ≢ ∆╢↓≤⁹ 

◌ ⅜ ≤ ∆╢╕≢⁸ ─ ⇔Ⱳꜟ♩╩ ⌐ ≢ ╘⇔⁸♩ꜟ◒꜠fi♅╩ ™≡

─ ╘ ↑♩ꜟ◒100Nm≢ ╘ ↑╢↓≤⁹ 

 ⱨꜝfi☺ ─  

ⱨꜝfi☺ ─ │⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

ⱨꜝfi☺ │⁸ ⁸ ─ ╡ ╡∕─ ─ ╩╟ↄ ╡ ⅛⌂↑╣┌⌂╠⌂™⁹ 

●☻◔♇♩⁸ ⱨꜝfi☺Ɽ♇◐fi│⁸ ╩ ∂⌂™╟℮⌐ ⇔⌂⅜╠ ╩

↕∑⁸Ⱳꜟ♩╩ ╘⌐⌂╠⌂™╟℮⌐ ╩ ∂≡ ⌐ ↑⌂↑╣┌⌂╠⌂™⁹ 

╘ ↑│⁸ 5- 4⌐ ∆ ↑♩ꜟ◒╕≢ ↑⌂↑╣┌⌂╠⌂™⁹ 

 

5- 4 ⱨꜝfi☺─Ⱳꜟ♩ ↑♩ꜟ◒ 

 

β  ─ ⅛╠⁸⌡∂ ─ ⅜ ⅝™Ⱳꜟ♩╩ ™╢ ─ ╩ ∆⁹ 

β  ⌡∂ ⌐ ⅝ ⅝ ⅜ ↕╣⁸⌡∂ ─ ⅜ ↕╣≡™╢ ─Ⱳꜟ♩╩ 

™╢ ─ ╩ ∆⁹ 

 

 

ⱷ♃ꜟ♃♇♅⁸ ─ │⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

ⱨꜝfi☺ ⁸●☻◔♇♩ ⁸●☻◔♇♩ ┘Ⱳꜟ♩♫♇♩╩ ⇔⁸ ╛ ─ ╕╡│

╡ ⅛⌂↑╣┌⌂╠⌂™⁹ 

●☻◔♇♩ ⌐GF ●☻◔♇♩1 ╩ ∆╢⁹↓─ ⁸ │ ™⌂ↄ≡╙╟™⅜⁸

⅛╠│∏╣╛∆™ │⁸◦▪ⱡ▪◒ꜞ꜠כ♩ ╩ ┘ ⌐╟∫≡4 6 ⌐ ↑

∆╢⁹√∞⇔⁸ ⱦ♬ꜟ ⁸ ◗ⱶ │⁸●☻◔♇♩⌐ ╩ ╓∆─≢

⇔≡│⌂╠⌂™⁹ 

ⱨꜝfi☺─ ╦∑│⁸●☻◔♇♩⅜╟∂╣⌂™╟℮⌐ ∆╢≤≤╙⌐⁸ ╘⌐⌂╠⌂™

╟℮ ─ⱨꜝfi☺ ⅜ ⌐╦√╡ ⌐ ∆╢╕≢ ╘ ↑╢⁹↕╠⌐⁸∆═≡─Ⱳꜟ

♩⅜60Nהm ─♩ꜟ◒⅜№╢↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸●☻◔♇♩⅜ⱨꜝfi☺

⌐⅛╖ ╪≢™╢ │⁸ ╩ ⇔⁸●☻◔♇♩─ ⅜⌂™↓≤╩ ─℮ⅎ⁸

⇔ ↕⌂↑╣┌⌂╠⌂™⁹ 

↑ │⁸ ╡╟⌐☺כ◕ 4 ≢⁸ ─ ≢ ╩ ⇔⌂↑╣┌⌂╠

⌂™⁹↓─≤⅝⁸ⱨꜝfi☺ ⌐1 ─ ⅜☺כ◕ ∫≡│⌂╠⌂™⁹ 
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┘⌐  

  

  

┘ ─ ה ─ │⁸JWWA ⌐ ⇔√ │JWWA ≤∆╢⁹ 

↓─ ⌐ ─⌂™ ┘⌐ ─ ─╙─│⁸ ─ ╘⌐╟╢⁹ 

  

│⁸ ⁸ ┘ ⌐ ≠⅝⁸ ╛⅛⌐ ─ ⁸ ╩ 2

⌐ ⇔ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

 

 

 

┘  

ה ה  

│⁸ ⌐╟╢ ┘⌐ ─ ⌐≈™≡ ╩2 ⇔⌂↑╣┌⌂╠

⌂™⁹ 

 

  

  

│⁸ ─ ≢ ∆╢≤⅝│⁸№╠⅛∂╘ ╩╙∫≡ ─ ╩ ⌂

↑╣┌⌂╠⌂™⁹ 

  

│⁸₈JWWA G 117 ₉⌐ ∆╢╙─≤∆╢⁹ 

│⁸₈JWWA G 118 ─ ₉⌐ ∆╢╙─≤∆╢⁹ 

  

─ │⁸₈JIS G 3443- 3 - 3 ⱪꜝ☻♅♇◒ ₉─

⌐╟╢╙─≤∆╢⁹ 

  

─ │⁸₈JWWA K 135 ◄ⱳ◐◦ ₉⁸JWWA K 157₈

◄ⱳ◐◦ ₉⌐╟╢⁹ 

 ●☻◔♇♩ 

●☻◔♇♩│⁸₈JWWA G 118 ─ ₉⌐╟╢⁹ 

 Ⱳꜟ♩ ♫♇♩ 

Ⱳꜟ♩⁸₈│♩♇♫הJWWA G 118 ─ ₉⌐╟╢⁹ 

 ─ → 

─ →│⁸₈ 6. 1₉─≤⅔╡≤∆╢⁹ 
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6. 1 ─ → 

 

  

⌐ ≠™≡ ℮ │⁸ ⌐╟╢ ≤∆╢⁹ 

⌐ ≤ ╘√ ⌐│⁸ ⅜ ╩ ℮ ⅜№╢⁹ 

 ┘  

│⁸ ⌐ ╩ ⅎ⌂™╟℮⌐ ╩ ™≡ ⌂ ╡╩ ™⁸ ⌐

╡ ╦⌂↑╣┌⌂╠⌂™⁹╕√⁸ │ ╘≤⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ╖ ╤⇔⌐№√∫≡│⁸◒♇◦ꜛfi ╩ ⇔⁸ ┘ ⌐ ╩ ⅎ⌂™╟℮⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐≈™≡│⁸ ⁸ ∆╢ ≤ ⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸

╖∆╢≤⅝│⁸ ⁸ ─√╦╖⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐⅔↑╢ ─ ⌐≈™≡│⁸ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

 

  

  

│⁸ ⌐ ∟⁸↓╣⌐ ∆╢ ─ ┘ ─

ה ה ╩ ⇔⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ∆╢ ⌐≈™≡ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

⌐ ∟⁸ ─ ⁸◐☼⌂≥ ─ ⁸ ─ ⌐≈™≡ ⇔⁸ ⌐

∂ ∆╢╙─≤∆╢⁹ 

│⁸ ╩ ╘⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

⌐ ∆╢ │⁸₈JIS Z 3801 ⌐⅔↑╢ ┘ ₉╕√

│↓╣≤ ─ ≤∆╢⁹╕√⁸ ╩ ℮ │⁸₈JIS Z 3841 

⌐⅔↑╢ ┘ ₉╕√│↓╣≤ ─ ≤∆╢⁹ 

  

│⁸ ⌐≈™≡│ ─ ╩ ╢╙─≤⇔⁸ ⌐⅔™≡│⁸₈JIS Z 3211

ה ┘ ◒כ▪ ₉⌐ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ↕∑⁸ ∕─ ⌂╙─│⁸꞉ ▬ꜘⱩꜝ◦∕─ ≢ ⌐ ⁸ ⇔≡

⅛╠ ╩ ℮╙─≤∆╢⁹ 
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─ │⁸ ─ ╩ ⇔⁸ ─ ╩ ⅎ⌂™ ≢ ⌐ ↑≡⁸ ↑ ╩

⌐ ℮╙─≤∆╢⁹ ─ │↓╣╩ ⌐│≈╡ ╢↓≤⁹ 

⌂⅔⁸ ⌐ ™⁸☻Ɽ♇♃⅜ ╩ ╘⌂™╟℮ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

ⱦכ♪─ ╡│⁸⌂╢═ↄ ↄ∆╢╟℮⌐ ⇔⁸ 2 ╩ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ≢─ ╛ └∏╖╩ ⌂ↄ∆╢√╘⁸ ─ ⅜ ⌐⌂╢╟

℮⌂ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╩ ⇔√ │⁸∕─ ⅜ ∆╢╕≢ ⇔≡ ℮╙─≤∆╢⁹ 

│⁸ ↔≤⌐☻ꜝ◓⁸☻Ɽ♇♃ ╩ ⌐ ⁸ ⇔≡⅛╠ ℮╙─≤∆╢⁹ 

╩ ℮ │⁸ ─ ╩ ⁸ ╩●►☺fi◓⌐╟╡ ⌂ ╕≢│

≈╡ ∫√ ⁸ ╩ ℮╙─≤∆╢⁹ 

⌐⅔↑╢ │⁸∕─ ⌐ ∂≡ ╩ ⇔√ ⁸ ╩ ⌐ →≡⅛

╠ ℮╙─≤∆╢⁹ ≢ ╩ ∆╢ ╙↓╣⌐ ∂≡ ℮╙─≤∆╢⁹ 

⁸ ╕√│ ⌐⅔™≡│⁸ ≤⇔≡ ╩⇔≡│⌂╠⌂™⁹√∞⇔⁸ ⌂

╩ ↑√ ╕√│ ⌐№╠⅛∂╘●☻Ᵽכ♫כ ≢ ⌂ ╩ ℮ │⁸

≤ ─℮ⅎ ∆╢↓≤⅜≢⅝╢⁹ 

10.  │⁸ ─ ↑ ╖⅜ ⌐ ╠╣╢╟℮⁸ ⌂ ⁸ ┘ ╩

⇔ ─⌂™╟℮⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

11 ⌐│⁸ᵑ ⁸ᵒ ↑ ╖ ⁸ᵓ Ⱪ꜡כⱱ⁸ꜟכᵔ ▪fi♄⁸♩♇◌כᵕ ☻ꜝ◓─

⅝ ╖⁸ᵖ ⁸ᵗ ○כⱣכꜝ♇ⱪ⁸ᵘ ⌂ ⱦכ♪─ ™ ─ ⌂ ⅜№

∫≡│⌂╠⌂™⁹ 

12 │⁸ ≤⇔≡⁸ ⅛╠ ℮╙─≤∆╢⁹ 

13 ↑ │⁸ ∟⌐ ∆╢↓≤╩ ≤⇔⁸ ↑ ─╖⅜ ∆╢ │⁸ 3

⌐≤≥╘⌂↑╣┌⌂╠⌂™⁹ 

14 ≤─ ╕√│ ⌐⅔↑╢ │⁸ ≤⇔≡ ╕√│ ≢ ℮╙─

≤∆╢⁹ 

 ⱨꜝfi☺  

ⱨꜝfi☺─ ⌐≈™≡│⁸₈5. 2. 3 ⱨꜝfi☺ ─ ₉─ ⌐ ∂╢╙─≤∆

╢⁹ 

  

│⁸ ╩ ≤∆╢⅜⁸∕╣⅜≢⅝⌂™╙─⌐≈™≡│⁸

⌐╟╢╙─≤∆╢⁹ 

⌐ ∆╢ │⁸₈WSP- 008 ─ ₉

⌐ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

⁸ ─ ┘ │⁸₈WSP- 008

─ ₉⌐ ≠⅝3 ≤∆╢⁹ 

│⁸ ⱶכ◦≥ ≢ ℮↓≤≤∆╢⁹ 

 

  

  

│⁸ ⌐ ∟⁸↓╣⌐ ∆╢ ─ ה ╩ ⇔⁸ ─
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╩ ⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⌂ ╩ ∆╢ ⌂╙─≢⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ╘⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

─ │⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

─ │⁸₈JIS G 3443- 3 - 3 ⱪꜝ☻♅♇◒ ₉

⌐╟╢╙─≤⇔⁸ ↕│ 3.0 ≤∆╢⁹⌂⅔⁸↓╣ ─ ─ │

⌐╟╢╙─≤∆╢⁹ 

⌐⁸ ╟╡ ⇔√ ⅜⁸ ⁸ ⁸ ⅔╟┘ ⌐╟╡ ─

⌐ ╩ ↑ ⅜ ∂√ │⁸₈WSP061- 2001 ⱴ

♬ꜙ▪ꜟ ₉⌐ ≠⅝ ╩ ℮↓≤⁹⌂⅔⁸ ⌐ ╘╢ │↓╣⌐╟╢╙─≤

∆╢⁹ 

─ │⁸₈JWWA K 135 ◄ⱳ◐◦ ₉⁸₈JWWA K 157 

◄ⱳ◐◦ ₉⌐╟╢╙─≤⇔⁸ ↕0.4 ≤∆╢⁹ 

  

│⁸ ⌐≈™≡⁸ ─ ╩ ╗⁹ ╩ ↑⌂↑╣┌⌂╠⌂

™⁹↓─ ⁸ │⁸ ╩ ∟ ╦∑⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ╩ ↑╢⌐ ⌂ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ │⁸ ─ ─≤⅔╡≤∆╢⁹ 

─  

ᵑ ⱪꜝ☻♅♇◒ ⌐╟╢  

▬ ⱪꜝ▬ⱴכ │⁸₈JIS G 3443- 3 - 3 ⱪꜝ☻♅♇◒ ₉

⌐ ↕╣≡™╢ ⅜ ⌐ ╦╣≡™╢⅛ ∆╢↓≤⁹ 

꜡ ⱪꜝ☻♅♇◒ │⁸₈JIS G 3443- 3 - 3 ⱪꜝ☻♅♇◒

₉⌐ ↕╣≡™╢ⱪꜝ▬ⱴכ─ ⅜ ⌐ ╦╣√⅛ ⌐╟╡ ∆╢↓≤⁹ 

ᵒ ☺ꜛ▬fi♩◖כ♩ ─ │⁸ ─ ⌐≈™≡ ┘ ⌐╟╡ ℮⁹ 

▬ ─☻ꜝ◓⁸☻Ɽ♇♃⁸ Ⱨכ☻ ⁸ⱦכ♪ ─ ⅜⁸◓ꜝ▬fi♄⁸♦▫☻

◒◘fi♄ ─ ╩ ™≡ ⌐ →╠╣≡™╢↓≤⁹ 

꜡ ⁸ ⁸ ⁸ ─ ╩ ↑√ⱪꜝ▬ⱴכ ⅜⁸ ⌐ ↕╣≡™╢↓≤⁹ 

Ɫ ☺ꜛ▬fi♩◖כ♩╩ ∆╢ ─ ⅜⁸ⱱ꞉▬♩►◊♇◦ꜙ ╩ ⌐ ⇔

ꜝfiⱪ⁸Ⱬꜝ♅כ♩℮⁸╟™⌂─ ╩ ™≡ ⌐ →╠╣≡™╢↓≤⁹ 

─  

ᵑ ⅜ ⌐╟ↄ ⇔⁸ ≢ ⌂┤ↄ╣⁸┼↓╖⁸⇔╦⁸√╣⁸ ⁸

─ ⌂≥⅜⌂™↓≤╩ ⌐╟╡ ∆╢⁹ 

ᵒ ╡ ⇔ ┘Ⱨfiⱱ⁸│ꜟכⱱꜞ♦כ♃◒♥▫♦כ╩ ™≡ ⌐≈™≡ ⇔⁸↓─

─ │1,200 1,500V≤⇔⁸ ─ ⅜⌂™↓≤⁹ 

ᵓ ↕│⁸ ∕─ ─ ⌂ ⌐╟╡ ─ ↕ ─ ─3 ≢⁸∕─

─ ─ ─4 ≢ ⁸ ∆╢⁹ ─ ↕│⁸0.3 ≤∆╢⁹ 

ᵔ │⁸ ─ ↕⅜250 ⁸ ⅜ 0.1kg─ ─ ╩ ™⁸ ╩ ↄ ∟⁸ ∆

╢⁹↓─≤⅝⁸ ─│ↄ ⅜№∫≡│⌂╠⌂™⁹ 
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─ ─  

ᵑ ⱪꜝ☻♅♇◒ ⌐╟╢  

▬ ₈JIS G 3443- 3( - 3 ⱪꜝ☻♅♇◒ ₉⌐ ≠⅝⁸ ⁸

↕⁸ ↕⁸Ⱨfiⱱ⁸ꜟכ ⁸ ↕⁸Ⱨכꜟ ⁸ ↕⁸

⌐≈™≡ ╩ ℮↓≤⁹∕─ ⁸ ⌐ ╘╢ │↓╣⌐╟╢╙─≤∆╢⁹ 

ᵒ ☺ꜛ▬fi♩◖כ♩ ⌐╟╢  

▬ √╣⁸⇔╦─ ┘ ─ ⅜⌂™↓≤ ╩ ⌐╟╡ ∆╢⁹ 

꜡ ╡ ⇔ ┘Ⱨfiⱱ⁸│ꜟכⱱꜞ♦כ♃◒♥▫♦כ╩ ™≡ ⌐≈™≡ ⇔⁸↓

─ ─ │10,000 12,000V≤⇔⁸ ─ ⅜⌂™↓≤⁹ 

ᵓ ╩ ⇔√  

₈WSP061- 2001 ⱴ♬ꜙ▪ꜟ ₉⌐ ≠⅝⁸ ⁸ ↕⁸

Ⱨfiⱱכꜟ ⌐≈™≡ ╩ ℮↓≤⁹ 
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 ┘  

─ │⁸₈ 6- 1₉─≤⅔╡≤∆╢⁹ 

6- 1 ─  
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☻♥fi꜠☻ ┘⌐  

  

  

☻♥fi꜠☻ ─ │⁸JWWA ⌐ ⇔√ │JWWA ≤∆╢⁹ 

↓─ ⌐ ─⌂™ ┘⌐ ─ ─╙─│⁸ ─ ╘⌐╟╢⁹ 

  

₈6.1.2 ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

 

  

 ┘  

│⁸₈JIS G 4304⁸4305 ╕√│ ☻♥fi꜠☻ ┘  SUS 304₉≤⇔⁸

◒כ▪ ╕√│ ⌐╟╡ ⇔√╙─≢⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ─ ╩

≡SUS 304≤ ─ ⁸ ┘₈JIS G 3459 ☻♥fi꜠☻ ₉╕√│₈JIS G 3468 

☻♥fi꜠☻ ₉─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

  

│⁸ ⌐≈™≡│ ─ ╩ ╢╙─≤⇔⁸ ─ │₈JIS Z 3221

☻♥fi꜠☻ ◒כ▪ ₉⌐ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

♥▫◓ ⌐⅔™≡│⁸₈JIS Z 3321 ☻♥fi꜠☻ ⁸♁ꜞ♇♪꞉▬ꜘ ┘ ₉

╕√│↓╣≤ ─ ╩  ⁸₈JIS│☻●♪ꜟכ◦◒♇⁸Ᵽ☻●♪ꜟכ◦◒כ▪⁸╩─╙╢∆

K 1105 ▪ꜟ◗fi₉⌐ ∆╢ ▪ꜟ◗fi●☻╕√│ ●☻╩ ∆╢╙─≤⇔⁸ ⌐

∂≡H2╕√│O2╩ ∆╢╙─≤∆╢⁹╕√⁸ │⁸₈JIS Z 3323 ☻♥fi꜠☻ ◒כ▪

ⱨꜝ♇◒☻ ╡꞉▬ꜘ ┘ ₉╕√│↓╣≤ ─ ╩ ∆╢╙─╩ ∆╢╙─≤

∆╢⁹ 

┘꞉▬ꜘ│⁸ ⌐ ─ ⌐ ∫≡ ⇔√╙─≢⌂↑╣┌⌂╠⌂™⁹ 

 Ⱳꜟ♩ ♫♇♩ 

Ⱳꜟ♩⁸₈│♩♇♫הJIS G 4303 ☻♥fi꜠☻ ₉⌐ ∆╢SUS 304⁸SUS 403 ╕√│↓╣≤

─ ╩ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

  

⌐ ∆╢ │⁸₈JIS Z 3821 ☻♥fi꜠☻ ⌐⅔↑╢ ┘

₉╕√│↓╣≤ ─ ≤∆╢⁹╕√⁸ ⌐ ∆╢ │⁸

─ ╩ ⇔√ ≢⁸∕─ ─ ⌂ ╩ ∆╢ ≤∆╢⁹ 

  

│⁸ ╩ ≤∆╢⅜⁸↓╣⌐╟╢↓≤⅜≢⅝⌂™ │⁸ ─

⌐╟╢╙─≤∆╢⁹ 

─ ┘ │⁸₈JIS Z 3106 ☻♥fi꜠☻ ─

┘ ─ ₉⌐ ≠ↄ3 ≤∆╢⁹ 

  

₈6. 2. 8 ₉─ ⌐ ∂╢╙─≤∆╢⁹ 
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 ┘  

₈6. 2. 9 ┘ ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

 

  

  

₈6.3.1  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

  

₈7.2.2  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

  

₈7.2.4  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

  

│⁸ⱪꜝ☼ⱴ ╩ ⇔≡ ⇔⁸◓ꜝ▬fi♄כ ┘☻♥fi꜠☻ ◘fi♄כ☻♩fi╩

™≡⁸ →╢ ╩ ≤∆╢⁹ 

  

│⁸ ─ ⌐ ╘╢╒⅛⁸₈6.3.4  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

│⁸ ⁸ ╩♥▫◓ ⁸ ╡ ◒כ▪ ≢ ℮↓≤╩ ≤∆╢⁹ 

√∞⇔⁸ ┘ ⌐╟╡⁸ ─ ╩ ≡⁸ ♥▫◓ ≢ ∫≡╙╟™

╙─≤∆╢⁹ 

⌐№√∫≡│⁸☻♥fi꜠☻ ─ ─ ⌂ ⌐№√╠∑⁸ ≤ ⌐

≈™≡⁸ ─ ╩╙∫≡ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

  

₈7.2.5  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

 

  

  

│ ≤∆╢⁹ 

│ ≤⇔⁸ ↕╣╢ ⌐│⁸₈6.2. 3 ₉─ ⌐ ∂╢╙─≤∆

╢⁹ 

  

│ ≤∆╢⁹ 

│ ≤⇔⁸ ↕╣╢ ⌐│⁸₈6.4.2  ₉─ ⌐ ∂╢╙─≤∆

╢⁹ 
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≤℮ ┘⌐  

  

  

↓─ ⌐ ∆╢ │⁸JIS⁸JWWA⁸WSP≤∆╢⁹ 

↓─ ⌐ ─⌂™ ┘⌐ ─ ─╙─│⁸ ⌐ ∆╢ ⌐╟╢⁹ 

  

₈6.1.2  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

  

₈6.2.8  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

 ┘  

₈6.2.9  ┘ ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

  

│⁸ ─ ╩ ≡ ℮╙─≤∆╢⁹ 

≤ ≤℮ ⅜ ⌐⌂╢╟℮⌐ ↑⁸ ╩ ↓↕⌂™╟℮⌐ ⇔≡ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

⅛╠ ↕╣√ ≢ ↑╢↓≤╩ ≤⇔⁸ ⌂ │ ╩ ↑⌂↑╣┌⌂

╠⌂™⁹ 

⌐ ⇔≡│⁸ ─☻Ɽ♇♃ ⌐╟╡ ⇔⌂™╟℮ ⇔≡ ∆╢╙─≤∆╢⁹ 

╡ ↑ │⁸ ╩ ⇔⁸ ╛ ⌐ ⅜№╣┌ ╛⅛⌐ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

╘ ⇔│⁸ ─ ≤ ⌐ ─ ⅜ ⅝╦√╢╟℮⌐ ⌐ ⅝ ╘⁸ ⌐

ה ─⌂™╟℮ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 ≤℮  

  

│⁸∆═╡ ≤⇔ ╩ ⌐ ∆╢ ≤∆╢⁹ 

  

┘∕─ ─ ─ ⌐≈™≡│⁸ ⌐╟╡ ─ ╩ ╢╙─≤⇔⁸∕─

∆╢JIS⁸JWWA⁸WSP─ ⌐ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐ ≠⅝ ⇔⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ─ ⌐≈™≡│⁸

₈6.2 ₉⁸₈7.2 ₉⌐ ∂╢╙─≤∆╢⁹ 

╕√⁸ ↕╣╢ │⁸ ╩ ∆╢√╘─ ◌Ᵽכ╩ ⅎ√ ≤⇔⌂↑╣┌⌂

╠⌂™⁹ 

  

│⁸ ≤⇔≡ ⌐╟╢╙─≤⇔⁸╛╗╩ ⌂™ │ ≤∆╢↓≤⅜≢⅝╢⁹ 

⌐ ╩∆╢ │⁸₈JIS Z 3841  ⌐⅔↑╢ ┘

₉╕√│↓╣≤ ─ ≤∆╢⁹╕√⁸ ⌐ ╩∆╢ │⁸₈JIS Z 3801  

⌐⅔↑╢ ┘ ₉╕√│↓╣≤ ─ ≤∆╢⁹ 



114 

 

 

  

│⁸ ≡─ ה ⅜ ⇔√ ⌐ ℮⅜⁸↓╣⌐ ∟⁸ ⌐◘fi♪Ⱪꜝ☻♩

╕√│◦ꜛ♇♩Ⱪꜝ☻♩⌐╟╡ ⅝ ╩ ⌐ ⇔⁸ ה ╩ ⇔ ⌐ ↕∑

⌂↑╣┌⌂╠⌂™⁹ 

│⁸₈JIS G 3443- 3 - 3 ⱪꜝ☻♅♇◒ ₉⌐╟╢╙─

≤⇔⁸ ↕│ 3.0 ≤∆╢⁹⌂⅔⁸↓╣ ─ ─ │ ⌐╟╢╙─

≤∆╢⁹ 

┘ ─ │⁸₈JWWA K 135 ₉⁸╕√│₈JWWA 

K 157 ₉⌐╟╢╙─≤∆╢⁹ 

Ɫ►☺fi◓│⁸☺fi◒◒꜡ⱷכ♩ ⌐╟╢╙─≤∆╢⁹ 

 ∕─  

☿♇♩Ⱳꜟ♩⁸◦ꜛ♇Ⱨfi◓▪fi◓ꜟ│⁸ ─ ⇔ ╩ ⇔ ⌐⌂╠⌂™╟℮⌂

≢ ∆╢╙─≤⇔⁸∕─ ⇔ │ ⌐╟╢╙─≤∆╢⁹ 

≢ ─ │⁸ ⌐ ╡ ∆╙─≤⇔⁸ ─ ≤⇔ ╖

≤⌂╢ │⁸ ─ ↑ ⌐ ╡ ∆↓≤⁹ 

∆╢ │⁸ ⌐ ─ ╩ ╘ ⇔⁸ ⅝ ╘╢↓≤⌐╟╡⁸ ≤℮ ⅜

⌐ ↕╣√ ≢ ╡ ∆↓≤⁹⌂⅔⁸ ╘ ⇔ ⌐│⁸☿♇♩Ⱳꜟ♩⅜ ╡ ⅛╣≡™╢

↓≤╩ ∆╢↓≤⁹ 

⅜ ⌐╟╡ ⇔⌂™╟℮ ∆╢↓≤⁹ 

∆╢ │⁸ ╩ⱳꜞ◄♅꜠fi☻ꜞכⱩ≢ ∆╢↓≤⁹ 

 

 ☻♥fi꜠☻ⱬ꜡כ☼ ≤℮  

  

≢№╢☻♥fi꜠☻ⱬ꜡כ☼ SUS 316 ≤ ─ ┘ⱬ꜡כ☼ ╩ ∆╢ ◌Ᵽכ

╩ ≤⇔√ ≤∆╢⁹ 

  

₈8.2.2  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

  

ⱬ꜡כ☼─ ⌐№√∫≡│⁸ ─ ─≤⅔╡≤∆╢⁹ 

ⱬ꜡כ☼ ─ │⁸SUS 316≤⇔⁸ ⌐╟╡ ∆╢↓≤⁹ 

ⱬ꜡⁸│☼כ ⌂╢ ≢ ⌐≡ ╩ ⇔⁸ ∆╢↓≤⁹ 

ⱬ꜡כ☼ │⁸♥▫◓ ⌐╟╡ ℮↓≤⁹╕√⁸ⱬ꜡כ☼≤

≤─ ⌐≈™≡╙ ≤∆╢↓≤⁹ 

─ │⁸₈6.2 ⁸₈7.2 ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

ⱬ꜡כ☼ │⁸Ⱡ○ⱪ꜠כfi◗ⱶ≢ ⇔⁸ ⌐ⱬ꜡כ☼ ╩ ∆╢◌Ᵽכ╩ ╡ ↑

╢╙─≤∆╢⁹ 

ꜞfi◓│⁸SUS 304≢ ∆╢╙─≤⇔⁸↓╣ │ ⌐╟╢╙─≤∆╢⁹ 
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₈8.2.4  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

  

₈8.2.5  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

√∞⇔⁸ │⁸ ⌐⅛⅛╢ⱬ꜡כ☼ ╙ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ∕─  

₈8.2.6  ∕─ ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

 

 ◗ⱶⱬ꜡כ☼ ≤℮  

  

◗ⱶ⁸ ┘ ╩ ≤⇔√╙─≢⁸ ⌐ ∆╢ ה ה ה ה→ ╣⌐

⇔≡ ⌂ ≤∆╢⁹ 

 ◗ⱶ  

┘ │⁸∕╣∙╣─ ⌐ ∆╢╟℮⌐ ⇔√╙─≢⁸₈JIS K 6353

◗ⱶ₉⌐╟╢╙─≤∆╢⁹ 

┘ │⁸ ⌐╟╢╙─≤∆╢⁹ 

◗ⱶ│⁸ ⌂ ≢⁸ ⅜ ⌂╙─≤⇔⁸ ┘└ה ה╣ ה ∕─ ⌂

⅜⌂™╙─≤∆╢⁹ 

  

₈8.3.3  ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

  

┘ ⌐╟╢╙─≤∆╢⁹ 

  

₈6.2. 3 ₉ ┘₈6.2. 4 ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

 ∕─  

≤℮ ─ ≢●☻Ᵽכ♫כ ╩ ∆╢ │⁸ ╛ ⌐╟╡ ╩ ↑⌂™╟℮ ⇔≡

⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 Ⱳכꜟ ≤℮  

  

≤℮ ⅜Ⱳכꜟ ╩ ⇔⁸ →⁸ ╣⌐ ⇔≡ ⌂ ≤∆╢⁹╕√⁸ │⁸ ↑ ⇔

⌐ ⇔ ⌂ ≤∆╢⁹ 

  

─ │⁸₈JIS G 5502 ₉─2 FCD 450- 10 ≤∆╢⁹ 

  

≤℮ ⌐ ∆╢◗ⱶ│⁸₈JIS K 6353 ◗ⱶ₉─ ⌐ ∂╢╙─≤⇔⁸ ה

│⁸₈JIS G 5527 ♄◒♃▬ꜟ ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

≤℮ ─ │⁸♄◒♃▬ꜟ ≤∆╢⁹ 
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│⁸₈JWWA K 139 ♄◒♃▬ꜟ ₉⌐ ∆╢ ╩ ∆╢

╙─≤⇔⁸₈JIS G 5527 ♄◒♃▬ꜟ ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

│⁸₈JWWA K 135 ◄ⱳ◐◦ ₉⁸₈JWWA K 157 

◄ⱳ◐◦ ₉─ ⌐ ∂╢╙─≤∆╢⁹ 

 ∕─  

₈8.2.6  ∕─ ₉─ ⌐ ∂╢╙─≤∆╢⁹ 
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ⱳꜞ◄♅꜠fi  

  

  

ⱳꜞ◄♅꜠fi ─ │⁸JIS ⁸JWWA ⌐ ⇔√ │JWWA ≤

∆╢⁹ 

↓─ ⌐ ─⌂™ ┘⌐ ─ ─╙─│⁸ ─ ╘⌐╟╢⁹ 

 

  

  

│⁸₈4.1.13  ₉⌐ ╘╢ ⅜ ⌂╦⌂↑╣┌⌂╠⌂™⁹ 

⁸ ⁸ ─ │⁸ ⱳꜞ◄♅꜠fiⱤ▬ⱪ◦☻♥ⱶ ─

⌐╟╢⁹ 

─ │ ⱳꜞ◄♅꜠fiⱤ▬ⱪ◦☻♥ⱶ ─₈ ⱳꜞ◄♅꜠fi

┘  ⱴ♬ꜙ▪ꜟ₉⌐ ≡⌐♩כ◦◒♇▼♅∆ ℮╙─≤⇔⁸ ╩ ╣⌂ↄ ─

℮ⅎ ⌐ ∆╢⁹ 

⁸ ⇔ ⌐ ┘⌐ ─ ╩ ™⁸ ⅜ ∂≡™╢ │⁸ ─

⅝↕⅔╟┘ ╩ ⇔⁸ ⱴ♬ꜙ▪ꜟ⌐╟╢ ╩ ∆╢⁹ 

ⱳꜞ◄♅꜠fi │ ≢№╢√╘ → ⅜ ≢№╢⅜ ⌂ →│ ⌐ ╖⁸ⱬfi♪

╩ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 EF  

EF │⁸ ─ ─≤⅔╡≤∆╢⁹ 

№╢™│ ⌐EF ∆╢ ⅜№╢ │⁸ ⌐ ≤ ⇔ ⁸ ╟↑

─ ⌂ ╩ ∂⁸ ─ ╩ ∆╢⁹ 

─10 ╩ ⅎ╢ ⌂ EF ⱪכ꜠◒☻│≡™≈⌐ ⌐ ≢⅝⌂™ ↕⁹ ⅜

⌂™⅛ ─℮ⅎ ⌐ ⇔≡™╢ ╛ ╣╩ⱭכⱤכ♃○ꜟ╕√│ ⌂►◄☻≢ ∆

╢⁹ │ ⅛╠200 ─ ╩ ⌐ ∫≡ ℮↓≤⁹ 

Ɽ▬ⱪ ─ ╛ ─ ⌂≥⌐╟╡ ⌐ ⅜ ↕╣≡™╢

≤ ⇔ↄ ⅜ ∆╢─≢⁸ ⅛╠ ∫≡ ─ ↕─ ╕≢ ☻◒

⁸כⱤכ꜠ ◌fi♫ ⌐╟╡ ∆╢↓≤⁹ 

⌐ ה ─ ⅜ ⇔≡™╢≤ ─ ≤⌂╢√╘⁸ ─ ≤ ♁

◔♇♩ ╕√│ ∆╢ ─ ─ ╩▪☿♩fi╕√│◄♃ⱡכꜟ 95

╩⇔╖ ╕∑√ⱭכⱤכ♃○ꜟ ⅜ ╕╣⌂™╙─ ≢ ∆╢↓≤⁹ 

◖fi♩꜡כꜝ│ ♃▬ⱪ╩ ≤⇔⁸EF ≥ꜝכ꜡♩Ⱶ♫ꜟⱧfi⅜◖fiכ♃─ ⇔≡

™╢↓≤╩ ∆╢⁹ 

◖fi♩꜡כꜝ⌐ ─Ᵽכꜞ♪כ◖כ♄≢ ⌐ ⇔≡№╢Ᵽכ◖כ♪╩ ╖ ╕∑╢↓

≤⁹ 

∆╢ │⁸ 100V≢ ⌂ ⌡ KVA ╩ ⇔⁸◖fi♩꜡כꜝ│

⌐ ⅜ ⅝ↄ⌂∫√ │ ⇔⌂ↄ⌂╢√╘ │ ─╙─╩ ∆╢↓≤⁹ 
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─ꜟⱩכ◔⌐ ╛ ⌐╟╡ ⅜כꜝ◄⌐ ⇔√ │⁸

╩ ⇔⁸ ⇔™EF♁◔♇♩ ╩ ™≡ ⅛╠ ╩╛╡ ∆↓≤⁹ 

♁◔♇♩ ─▬fi☺◔כ♃⅜ ≤╙ ⇔≡™╢↓≤╩ ∆╢⁹▬fi☺◔כ♃─

⅜ ≢⅝⌂™ ⁸№╢™│◖fi♩꜡כꜝ⅜ ⇔≡™⌂™ │ ≢№╡⁸

↓─ │ ╩ ─℮ⅎ ╩╛╡ ∆↓≤⁹ 

⁸₈ 9- 1₉─ ╩≤╢↓≤⁹ ⌐ ╩ ⅎ√

╩ ⌐ ⇔⁸∕─ ⌐⌂╢╕≢⁸◒ꜝfiⱪ≢ ⇔√╕╕⌐⇔⁸ ⅜ ╦╠

⌂™╟℮ ∆╢↓≤⁹╕√⁸ │ ≢ ⌂™⁸ ╩⅛↑╢⌂≥⇔≡ ⇔≡│

⌂╠⌂™⁹ 

 

9- 1  

┘  50  75  100  

 5  10  10  

 

EF ≢│⁸ ⅜◖fi♩꜡כꜝ⌐╟╡ ↕╣≡™╢√╘⁸ ≤⇔≡◖fi♩

ꜝכ꜡ ⌐ ↕╣╢ ─♃כ♦ ⌐⁸ ─ ╩ ⅎ⁸ ∆╢╙─≤∆╢⁹ 

╕√⁸⇔╜╪ ⌐│ ╩ ⇔⁸ ─♃כ♦ ≤ ≢⅝╢╟

℮⌐ ∆╢↓≤⁹ 

ᵑ  

ᵒ  

ᵓ   

ᵔ   

ᵕ ⱳꜞ◄♅꜠fi POLITEC  

ᵖ   

 

 

◖fi♩꜡כꜝ─ ⁸ⱷ⸗ꜞ ⌐ 1,000╩♃כ♦ ∆╢↓≤⅜≢⅝⁸1,000

╩ ⅎ√ ⁸ ╙ ╠⅛♃כ♦™ ╦╢√╘⁸꜠fi♃ꜟ ≢ ⌐ ∟ ╗ ⌐│⁸№╠

⅛∂╘⁸ ⁸≢≥↓╢∆♩♇☿ꜞ╩♃כ♦ ╩1⅛╠ ∆╢↓≤⅜≢⅝╢⁹꜠fi♃

ꜟ≢◖fi♩꜡כꜝ╩ ∆╢ │⁸ ─♃כ♦ │꜠fi♃ꜟ ⌐ ╩ ↑

╢↓≤⌐⌂╢⅜⁸◖fi♩꜡כꜝ─ ⌐ ╩ ∆╢↓≤⅜≢⅝╢─≢⁸⇔╜╪ ⌐

∆╢ ─ ⁸ ₁─ ⌐ ⅜ ≢№╢⁹ β │ №╢

™│꜠fi♃ꜟ ⌐ ∆╢↓≤⁹  

 ⱷ◌♬◌ꜟ ⱳꜞ◄♅꜠fi  

ⱷ◌♬◌ꜟ │⁸ ─ ─≤⅔╡≤∆╢⁹ 

ⱷ◌♬◌ꜟ │ ≤ ╩ ™⁸ ⅜ ⌐ ≢⅝⌂™ ⅜

ↄ ⅜ ≢⅝⌂™ ≤─ ⁸╛╗╩ ⌂™ ⅜№╢ ⌐ ╢⁹ 

ⱷ◌♬◌ꜟ ⌐╟╢ │ ∏▬fi♫כ◖▪╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

⅜ ⌐⌂╢╟℮⌐ ⇔⁸ ─Ᵽꜞ╩ ╡ ™√℮ⅎ≢ ⅛╠200 ─

╩ ⌂►◄☻ ≢ ה ─ ⁸ ╣╩ ∆╢⁹╕√⁸ ─ ─ ╡╩ ℮
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↓≤≢ ⅜ ⌐⌂╢─≢ ∏ ∆╢↓≤⁹ 

▬fi♫כ◖▪⌐≈™≡╙ ⌐ ⇔√ ╣╩►◄☻ ≢ ⇔ ⌐ ∆╢ │

ⱷכ◌כ─ ⌐ ∂╢ ⁹▬fi♫כ◖▪⅜ ╡⌐ↄ™ │⁸ ╩ ≡≡ⱪꜝ☻♅♇

◒Ɫfiⱴכ╕√│ ≢ ↄ√√™≡ ⁸▬fi♫כ◖▪⌐ ╩ ↑⌂™╟℮⌐ ∆╢⁹ 

₈ 9.1₉─≤⅔╡ ⇔ ─ 1 ┘ 2 ─ ╩ ⌐ⱴכ◐

fi◓⇔ ╩ ℮↓≤⁹ 

 

 

 

 

 

 

 

 

9.1 ⇔  

 

⌐ ╩ ∆╢ ⌐ ⅜ ⌐ ≢⅝╢ ⌐№╢⅛ ⅜♫כ♥ꜞ⁸ ⇔≡™

⌂™⅛ ╩ ⇔⁸ ─◗ⱶ ⌐ ╩ ∆╢⁹ 

─ ⅜ ⌐ↄ╢╟℮⌐⁸ ꜡∏≈ ╩ ∆╢⁹ 

T Ⱳꜟ♩⁸♫♇♩╩ ╘≡ ╩ ⌐ ∆╢⁹⌂⅔⁸ ╘ ↑│ ≤ ⅜

ⱷ♃ꜟ♃♇♅∆╢╕≢ ℮↓≤⁹ 
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↓─ │⁸ ╩ ╗⁹ ⌐ ∆╢⁹ 

  

│⁸ ─ ⁸ ─ ┘ ⌐№√∫≡│⁸ ⌐ ℮╒⅛⁸JIS

⌐ ∂╢╙─≤∆╢⁹ 

│⁸ ─ ⁸ ─ ┘ ⌐№√∫≡│⁸ ⌐ ℮╒⅛⁸

JIS ⁸JEM ┘JEC

⌐ ∂╢╙─≤∆╢⁹ 

│⁸ ─ ⌐№√╡⁸ ╩ ∆╢↓≤⅜ ⌂ │⁸∕╣∙╣─ ╩ ∆╢

⅜ ∆╢╙─≤∆╢⁹ 

│⁸ ─ ⌐ ∟⁸ ⁸ ⌐≈™≡ ⌂ ╩ ™⁸ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐№√∫≡│⁸ ⌐ ∆╢ ∕─ ╩ ⇔⁸ ─ ⌂

╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⌂ ⁸∕─ ─ ⌐ ∆╢ ⅝╩ ⌐ ╦⌂↑╣┌

⌂╠⌂™⁹╕√⁸ ⁸∕─ ─ ⌐ ⇔≡ ╩ ∆╢≤⅝⁸╕√⁸ ╩ ↑√≤⅝

│ ⌂ↄ∕─ ╩ ⌐ ⇔ ≡ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐ ⇔≡⁸ ╩ ⇔ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⇔╕≢─ ╩ ℮╙─≤∆╢⁹ 

│⁸ ⌐№√∫≡│⁸ ┘ ╩ ⇔ↄ│ ⇔⁸ ╩ ℮╙

─≤∆╢⁹ 

10 │⁸ ⇔ↄ│ ⁸ ≤ ╘╠╣╢╙─⌐≈™≡│⁸ ─ ─╙≤⌐

℮╙─≤∆╢⁹ 

 ─  

┘↓╣⌐ ∆╢  

 

 

 

│⁸₈ ( )₉ ┘₈

( )₉ ⌐╟╢⁹ 

│⁸₈ ₉ ┘₈

₉ ⌐╟╢⁹ 

│⁸₈ ₉ ┘₈

₉ ⌐╟╢⁹ 

 

∕─ ⌂ ─ ⌐╟╢⁹  
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к ה ה   
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↓─ │⁸ ⌐⅔↑╢ ה ה ⌐ ∆╢⁹ 

ה ה ≢№∫≡╙ ⌂╙─⌐≈™≡│⁸∕─ ╕√│ ╩

⌐╟╢╙─≤∆╢⁹ 

  

│⁸ ─ ⁸ ─ ┘ ⌐№√∫≡│⁸ ⌐ ℮╒⅛⁸JIS

⁸JEM( )⁸JEC

⌐ ∂╢╙─≤∆╢⁹ 

│⁸ ⁸◖fi◒ꜞכ♩ ⌐№√∫≡│⁸₈з  ₉⌐╟╢╙─≤∆

╢⁹ 

│⁸ ─ ⌐№√╡⁸ ╩ ∆╢↓≤⅜ ⌂ │⁸∕╣∙╣─ ╩ ∆╢

⅜ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐ ∟⁸ ⁸ ⌐≈™≡ ⌂ ╩ ™⁸ ⌐

⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐№√∫≡│⁸ ⌐ ∆╢ ∕─ ╩ ⇔⁸ ─ ⌂

╩ ╠⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐ ⌂ ⁸∕─ ─ ⌐ ∆╢ ╩ ⌐ ╦⌂↑╣┌⌂

╠⌂™⁹╕√⁸ ⁸∕─ ─ ⌐ ⇔≡ ╩ ∆╢≤⅝⁸╕√│⁸ ╩ ↑√≤⅝

│ ╛⅛⌐∕─ ╩ ⌐ ⇔ ≡ ∆╢╙─≤∆╢⁹ 

│⁸ ⌐ ⇔≡⁸ ╩ ⇔ ⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

│⁸ ⇔╕≢─ ╩ ℮╙─≤∆╢⁹ 

│⁸ ╛⅛⌐⁸ ┘ ╩ ⇔ↄ│ ⇔⁸ ╩ ℮╙─

≤∆╢⁹ 

10 │⁸ ⌐№√╡⁸ ⁸ ⌐ ⌂ ┘ ╩ ∆╢ ⌐│

╩ ⇔≡↓╣╩ ℮╙─≤∆╢⁹ 

11 │⁸ ⇔ↄ│ ⁸ ≤ ╘╠╣╢╙─⌐≈™≡│⁸ ─ ─╙≤

⌐ ℮╙─≤∆╢⁹ 

12 ↓─ ⌐ ╘─⌂™ ⌐≈™≡│⁸( ) ─₈

ₒ ₓ( 2010 )₉⁸ ─₈

( )₉⁸₈ ( )₉ ⌐ ∂╢╙─≤∆╢⁹ 

 ─  

┘↓╣⌐ ∆╢  

 

 

 

∕─ ⌂ ─ ⌐╟╢⁹  
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⌐ ↕╣╢ ╕√│↓╣⌐ ─№╢ ─ ⌐№√∫≡│⁸

╩ ∆╢ ⇔ↄ│↓╣≤ ─ ≤ ╩ ∆╢ ─℮∟⅛╠

╩ ∆╢╙─≤∆╢⁹ 

│⁸ ╩ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

  

│⁸ ╛⅛⌐⁸ ≤ ─℮ⅎ⁸ ╩ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

⌐│⁸ ─ ⌐≈™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  ┘   

┘    

   10  

11  12  13  14  

15  16 17 ⁸   

18 ∕─ ⌂╙─ 

∕─  

₈з   1.2.5  ₉ ⌐╟╢⁹ 

  

│⁸ ⌐ ™⁸ ⌐ ∂ ≢ ╩ ∫√℮ⅎ≢⁸ ┘

╩ ⇔⁸ ─ ╩ ≡⅛╠ ה ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

│⁸ ⌐ ─№╢ ╩ ⅝⁸ ●▬♪ꜝ▬fi( )─

⌐╟╡ ╩ ∆╢↓≤⁹√∞⇔⁸ │⁸ ╩ ∆╢↓≤⁹ 

ה   

ה ⌐ ↕╣╢═⅝ ה ─ ⁸ ⌐≈™≡│⁸

⌐╟╢╙─≤∆╢⁹ 

╕√⁸ ⌂ ה ⌐≈™≡│⁸∕╣∙╣─ ⌐╟╢╙─≤∆╢⁹ 

  

─ ⇔√╙─⌐≈™≡│⁸ ⌐⅔™≡ ╩ ⇔⁸ ≤

⇔≡ ╡╕≤╘⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

╩ ∆╢⌐№√∫≡│⁸ ─№╢ ≤ ╩ ╡⁸ ⌐ ─⌂

™╟℮ ─ ≤ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐≈™≡│⁸ ⌐╟╢╙─≤⇔⁸↓╣⌐ ≠⅝ ≤

∑─℮ⅎ⁸ ╩ ⇔ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⁸ ─ ≤ ╩ ⌐≤╡⁸ ─ ⅜ ⌐ ↕╣

╢╕≢─ ⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ה ─ ⁸ ⁸ ∑ ⅜ ⇔√ ⁸ ∆╢╙─

≤∆╢⁹ 
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─ │⁸ ╩ ⇔⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ⇔√ ה │⁸ ≤ ─ ⁸ ∟⌐ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

⌐ ∆╢ │⁸ ─ ≤⇔⁸ ⁸ ─ ⌐≈™≡│⁸

⌐ ─⌂™ ╡↓╣╩ ∆╢⁹ 

 ╩ ℮  

─ ⌐⅔↑╢ ≢ ╩ ≤∆╢ │⁸ ╩ ⇔√ ™╩

⇔⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

 ┼─  

│⁸ ⁸ ⌐ ⇔ ─ ┘ ⌐≈™≡ ⌂ ╩ ╦

⌂↑╣┌⌂╠⌂™⁹ 

 ≤─  

│⁸ ⌐№√∫≡│⁸ ─№╢ ─ ≤ ╩ ⌐⇔⁸ ─ ╩

╢≤≤╙⌐ ⌐≈™≡│ ⌐ ⇔⁸ ≤⇔≡ ─⌂™ ≤⇔⌂↑╣┌⌂╠

⌂™⁹ 

│⁸ ⅜ ∆╢ ⁸ ⁸ ─ ∑ ⌐ ∏ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

  

─ ≤⇔╩ ⇔√ ⁸ ⌐ ╘ ╩ ™⁸ ⅎ⅜⅛╡ │ ⌐ →╢

╙─≤∆╢⁹ 

⁸ ⁸ ⁸ ─ │⁸ ─ ┘ ⌐╟╢╙

─≤∆╢⁹ 

™⁸≈╛⁸ ⌐≈™≡│⁸ ╡ ה ╡ ⌐╟╡⁸ ─ ╩ ⌂↑╣

┌⌂╠⌂™⁹ 

∕─ ─ ⌐╟╡ ⅜≢⅝╢╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

⁸ ⌐ ─№╢ ⁸╕√│ ─ ╩ ↕∑╢ ≢⁸ ╩ ∆╢

≤⅝│⁸ ─ ∆╢ ⌐╟╡⁸ ꜝfiⱪה ─ ⌂ ≢⁸

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐≈™≡│⁸ ─ ה╣√הꜝⱶה הꜟכⱧfiⱱה╣ ╡ ⇔─⌂™╟℮⌐⇔⌂↑

╣┌⌂╠⌂™⁹ 

⅜5ϴ ≢№╢ ⁸ ⅜85 ≢№╢ ⁸ ≢ ⌐ ╩ ∂╢⅔∕╣

─№╢ ⁸ ⅜└≥™ ⁸ ╩ ↑╢⅔∕╣─№╢ │⁸ ╩ ∫≡│⌂╠⌂™⁹ 

ה ⌐╟╡ ⌐ ╩ ⅎ√≤⅝│⁸ ─ ⌐╟╡ ╩ ╦⌂↑╣

┌⌂╠⌂™⁹ 

─ ⌐№√∫≡│⁸∕─ ⁸ ⌐№╠⅛∂╘ ╩ ℮╙─≤∆╢⁹ 

  

╩ ∆═⅝ ┘ ─ ┘⌐ │⁸ ⌐╟╢╙─

≤⇔⁸∕─ │ ─ ┘ ⌐╟╢╙─≤∆╢⁹ 

  

⁸ ─ ⌐№√∫≡│⁸ ─ ⌐ ≠⅝ ╩ ™⁸↓╣⌐ ∫≡
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∆╢╙─≤∆╢⁹ 

⌐⅔↑╢ ─  

ה ☿fi♃כ  

─●▬♪ꜝ▬fi  

  

│⁸ ⌐ ⅜№╢≤⅝│⁸ ⅜ ╘╢ ─ ∕─ ╩

∆╢↓≤≤∆╢⁹ 

╕√⁸∕─ ⌐╟∫≡ ∂√ ⁸ ⇔ↄ│⅝ ⌐ ⇔⁸ ╩ ∆╢╙─≤∆╢⁹ 

  

│⁸ ה ה ה ─ ╩ ∆╢ │⁸ ∕─

⌐≈™≡ ⌐ ─℮ⅎ⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

╩ ∆╢ ⁸ ─ │⁸ ┘ ⅛╠ ⇔√ ╩ ⇔

─ ╘╢≤↓╤⌐ ™⁸ ⁸ ≢ ™⁸ ╩ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

⌐ ∆╢ │⁸ ─ ∆╢ ─ ≤⇔⁸ ─ │

─№╢╙─≤∆╢⁹ 

JIS ⌐ ↕╣≡™╢╙─│⁸↓╣⌐ ⇔⁸⅛≈ 2 6 12

49 ─ ╩ ↑╢╙─│ ─╙─╩ ∆╢╙─≤∆╢⁹ 

╕√⁸ ⅜ ╩ ⇔≡™╢╙─│↓╣⌐╟╢╙─≤∆╢⁹ 

⁸ ─ ≢ ∆╢ ⌐│⁸ ⌐ ↕∑╢≤≤╙⌐⁸ ה

╩ ⇔⁸ ≢№╢↓≤╩ ⇔⁸ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

ה ─ ⁸ ⁸ ─ │⁸ ⇔≤⇔⁸ ╩ ≤∆╢

≢ ∆╢↓≤╩ ≤∆╢⁹ 

  

│⁸™⅛⌂╢ ⌐⅔™≡╙ ⌐ ╩ ⅎ⌂™╟℮ ╩ ↕⌂↑╣┌⌂╠⌂

™⁹ 

─ ה │⁸ ⅛≈ ⌐ ⅎ╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

ה ⌐ ╩ ∆╢≤⅝│⁸ ─ ⅜ ∟ ╠⌂™╟℮⁸ ה

╩ ⇔⁸ ─╟℮⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

ה ─ ┘ ╡ ⌐ ↑╢ ⌐│⁸JIS ⌐ ⇔√ ╩ ∆╢≤

⌐ ⌐ ⇔≡ ╩ ∆√╘⁸₈№┬⌂™⅛╠⁸│™∫≡│™↑⌂™⁹₉ ⇔√

╕√│ ⌐╟╢ ╩ ↑╢↓≤⁹ 

ה ─ ↕│⁸2.5 ≤⇔⁸ ─ ╩ ∆╢ ─╙─≤∆╢↓≤⁹ 

ה ⌐│⁸ ╩ ↑╢↓≤⁹ 
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 ₈11.1.2  ₉╩ ≤⇔⁸ ⌐ ╘─⌂™ ⌐≈™≡│₈

₉⌐ ∂╢╙─≤∆╢⁹⌂⅔⁸↓─ ⌐╙ ╘─⌂™ ⌐≈™≡│

≤ ╩∆╢↓≤⁹ 

  

↓─ │⁸ ─ ⌐ ∆╢╙─≤∆╢⁹ 

↓─ ⌐ ╘─⌂™ │⁸ ⌐ ╘╢ ⌐╟╢╙─≤∆╢⁹ 

  

─ ה │⁸ ≤⇔≡ ─≤⅔╡≤∆╢⁹ 

ⱳfiⱪ│⁸1 ↔≤⌐ ∆╢↓≤⁹ 

│⁸1 ☿♇♩↔≤⌐ ∆╢↓≤⁹ 

≤ ╩ ∆╢↓≤⁹ 

│⁸ ⌐ ∆╢↓≤⁹ 

⌐≥↔ⱪכꜟⱪ│⁸כꜟ ∆╢↓≤⁹ 

≤ ⌐ ∆╢↓≤⁹ 

─ │⁸ ≤⇔≡ ─≤⅔╡≤∆╢⁹ 

⁸ ─ ┘ ⅝│∏⇔  

100 ╕√│ 100  

┘  

100 ⁸ 100 ╕√│ 200  

 

100 ⁸ 100 ╕√│ 200 √∞⇔⁸ ≤ ⇔⌂™↓≤⁹  

┘ ◖fi☿fi♩  

100 √∞⇔⁸ ≤ ⇔⌂™↓≤⁹  

☻Ɑכ☻ⱥכ♃  

100 ╕√│ 200 √∞⇔⁸ ≤ ⇔⌂™↓≤⁹  

 

─ ≤─ ╡ ™ ⌐≈™≡│⁸ ≤⇔≡ 4 20 ╕√│ 1 5 ≤∆╢⁹ 

─ ≤▬fi♃כⱨ▼כ☻ 

─ ┼─ ─√╘⁸ ╩♃כ꜠♁▬▪⌐ ⇔⁸ ─ ╩ ╠⌂↑╣┌

⌂╠⌂™⁹ 

 ─  

⌐⅔↑╢ │⁸ ≤⇔≡ ─≤⅔╡≤∆╢⁹ 

─ ⌐╟╢ JEM 1134  

ᵑ 1        

ᵒ 2        

ᵓ 3        

ᵔ ┘   
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JEM 1134  

ᵑ 1       

ᵒ      

ᵓ 2       

β √∞⇔⁸ ⅛╠ ⇔√ ⌐≈™≡│⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

JEM 1134  

ᵑ     

ᵒ     

∕─  

    

     ⁸ VVVF  

 

  

  

ה ┘↓╣╠╩ ∆╢ │⁸ ⌂ ה ╩ ⇔⁸ ≤⇔≡ ─ ╩

≢⅝╢╙─≤⇔⁸ⱨ▼כ☿ꜟכⱨ◦☻♥ⱶ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

ה │⁸ ⌂ ⌐ ה ⁸ ⁸ ⁸ ╩ ↑

╢╙─≤⇔⁸ ⌐ ⁸ ⁸ ┘ ╩ ⇔√ ╩ ↑⌂↑

╣┌⌂╠⌂™⁹ 

ה │⁸ ─ ╩ ⌐≤≥╘⁸ ─ ╩ ≢⅝╢╟

℮⌐ ∆╢╙─≤∆╢⁹√∞⇔⁸ ⌐ ⇔≡│⌂╠⌂™⁹ 

⌐│⁸ ╩ ╢╙─≤⇔⁸ ⅜ ⌐ ≢⅝╢╟℮⌐ ╩

↑╢╙─≤∆╢⁹⌂⅔⁸ ≤⇔≡ ⌐│⁸ ╩ ╡ ↑≡│⌂╠⌂™⁹ 

─ │⁸ ⅜ ≤⌂∫≡╙ ╩ ≢⅝╢╟℮⌐⁸ ╕√│

─ ╩ ∆╢╙─≤∆╢⁹ 

│⁸ 1,000 ⌐≈™≡│ ⅝≤∆╢╙─≤∆╢⁹⌂⅔⁸ ⌐ ⅜ ↄ

↕╣≡™╢ │⁸ ⌐ ─ ╩ ℮╙─≤∆╢⁹ 

─ │⁸ ╩ ⌐ ─℮ⅎ ∆╢╙─≤∆╢⁹ 

⌐ ∆╢ │⁸ ┘ ╩ ™⁸ ⌐ ∆╢ │⁸ ⁸ ┘

╩ ℮╙─≤∆╢⁹ 

│⁸ ≤⇔≡ ╩ ⇔⁸ ─ ╢↕⌐ ⇔≡ ⌂ ╩ ≢⅝╢╙─≤

∆╢⁹ 

10 ⁸ ⌐ ∆╢╙─≢ ⅜ ∫≡ ∆╢⅔∕╣─№╢ ⌐≈™≡│⁸

◌Ᵽכ ╩ ╡ ↑⌂↑╣┌⌂╠⌂™⁹ 

  

 

      JEM 1425 

─  

ᵑ      

ᵒ ⁸⅝ ⁸   
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ᵓ      ┘  

ᵔ       

ᵕ ◖fi♦fi◘     

β √∞⇔⁸◖fiⱦⱠכ◦ꜛfi☻▬♇♅│⁸JEM 1225 ≤∆╢↓≤⁹ 

 

ᵑ ─ │⁸ ≢⁸ ╕√│2 ─ ≤⇔⁸ ─ ↕│⁸ ה

ה 2.3 ⁸∕─ ─ │1.6 ≤∆╢↓≤⁹ 

ᵒ │⁸ ─ ╩ ⇔√╙─≤⇔⁸ ⌐│ ╩ ↑╢↓≤⁹ 

ᵓ ◔כⱩꜟ │ ⌂ ╩ ⌂≥≢ ⇔⁸ │ כ◦╢№─

ꜞfi◓◖fiⱤ►fi♪╩ ∆╢↓≤⁹ 

ᵔ ─ ─ │⁸ ⌂ ╩ ⇔⁸ ≡√ ⌐⅔™≡ ⌐ ⌐

⇔≡™╢↓≤⁹ 

ᵕ ─ ⅜⁸ ╩ ⅎ╢ │⁸ ╩ ↑╢↓≤⁹ 

⌂⅔⁸ │ⱨ▫ꜟ♃ ⅝≤⇔⁸ ⅜ ⌂ ≤∆╢↓≤⁹ 

ᵖ ─ │⁸ ≤⇔≡ ╩ ⇔⁸ ╕√│ ⱷ♇◐ ─ ╩ ℮↓≤⁹ 

╕√⁸ │ ╕√│ ≤∆╢↓≤⁹ 

ᵗ ─ │⁸ ⌐╟╢ ╩ ←╟℮⌂ ≤∆╢↓≤⁹ 

ᵘ ╩ ™√ ≢ ⌂ ⌐ ╣╢⅔∕╣─⌂™ ≤∆╢↓≤⁹ 

ᵙ ⌐ ≤⌂╢ │⁸ ≤⇔≡ ה ╩ ╦∑╢↓≤⁹ 

╕√⁸ ⁸ ⅜ ⌂ ≤∆╢↓≤⁹ 

ᵚ ─ ┘ │⁸ ≤⇔≡ ≤∆╢↓≤⁹ 

⌂⅔⁸ │⁸ ≡∫╟⌐כ◐ ≢⅝╢≤≤╙⌐⁸♪▪☻♩♇Ɽ ⅝≤∆╢↓≤⁹ 

ᵛ ⌐ ∆╢ ─ │⁸ ≤⇔⁸ ≤∆╢↓≤⁹ 

⌂⅔⁸ ⌐≈™≡│⁸ ∆╢↓≤⁹ 

ᵜ ─ │⁸ ╩ ⅛∏⌐ ≢⅝╢↓≤⁹ 

ᵝ ⌐│⁸ LED 10 ⁸ ♪▪☻▬♇♅⁸ ◖fi☿fi

♩╩ ↑╢↓≤⁹╕√⁸ ╛ ─ ∆╢⅔∕╣─№╢ ⌐ ∆╢ ⌐│⁸

╩ ←√╘─ⱥכ♃ ╩ ↑ ☻▬♇♅╩ ↑╢↓≤⁹ 

ᵞ ─ ╡ │⁸ ≤⇔≡ ↑ ⌐ ╡ ⇔≡Ⱳꜟ♩ │ ←↓≤⁹ 

ᵟ  

▬ ─ │⁸ ≤⇔≡ ╕√│♄◒♩ ─™∏╣⅛≤∆╢↓≤⁹ 

꜡ ─ ⌐│⁸ ≤⇔≡ ╩ ⇔⁸ ♪כꜞ≥

⌐│⁸ ╩ ∆↓≤⁹ 

Ɫ ≤ ─ │⁸ ╩ ⇔√ ⌐≡ ℮↓≤⁹ 

♬ ─ ⌐│ ╩ ∆⅛╕√│ ╩ ⇔√ⱴכ◒Ᵽfi♪╩ ╡

↑╢↓≤⁹ 

ⱱ ─ │JEM ⌐╟╢⅜⁸ ⌐ ≤⌂╢ ⌐≈™≡│ ─ ⌐ ╦

∑╢↓≤⁹ 

ᵠ ↑Ⱳꜟ♩│⁸Ɑ▬fi♩ ⌐╟╢ ⌐╟╡ ╩ ⅎ╢╙─≤∆╢↓≤⁹ 

 ⌐╟╢⁹ 
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 ⌐╟╢⁹ 

┘  ⌐╟╢⁹ 

┘  

ᵑ              

ᵒ ⅜™⇔          

ᵓ              

ᵔ               

ᵕ ♅ꜗfiⱠꜟⱬכ☻         

ᵖ Ⱳꜟ♩            

ᵗ ◗ⱶⱴ♇♩ ╖6   

ᵘ ∕─           ⌐╟╢⁹ 

 

 JEM 1265 

─  

ᵑ   

ᵒ   

         ─ │⁸₈12.2.2   1 (3) ₉⌐ ∂╢↓≤⁹ 

         ⌐╟╢⁹ 

       ⌐╟╢⁹ 

┘    ⌐╟╢⁹ 

┘  ₈12.2.2   1 (7) ₉⌐ ∂╢↓≤⁹ 

◖fi♩꜡כꜟ☿fi♃ 

 JEM 1195 

◖fi♩꜡כꜟ☿fi♃─  ╕√│ ≤∆╢⁹ 

 

ᵑ │ ╩ ⇔⁸ │ ─ ⁸ ⌐╟╢ ⌂≥⌐

ⅎ℮╢ ╩ ∆╢↓≤⁹⌂⅔⁸ ─ ↕│ ┘ 2.3 ⁸∕─ │1.6

≤∆╢↓≤⁹ 

ᵒ │⁸ ⌐╟╢ ╩ ⅝⁸ ┘ ─ ╩ ⇔

√ ╩ ↑⁸ ≤─ │ ≤─ ╖⁸ ⇔│⁸ ≢ ℮ ≤

∆╢↓≤⁹ 

ᵓ ꜚ♬♇♩ ─ │⁸ ≤⇔≡ ╩ ↑╢↓≤⁹ 

ᵔ ↔≤⌐ ╩ ⇔⁸ │ ╩ ∟ ⌐ ⇔⅜ ⅎ╢

≤∆╢⁹ 

ᵕ ─ ⅛╠⁸ ╕√│ ⅜ ≢⅝⁸ ─ │ ≢│

⅛⌂™╟℮ ▬fi♃כ꜡♇◒╩ ↑╢↓≤⁹ 

ᵖ ⅛╠ ≤⇔≡ ╩ ≢⅝╢ ╩ ↑╢↓≤⁹ 

ᵗ ┘ │⁸ ≤⇔≡ ╩ ∆╢↓≤⁹ 

ᵘ ☻Ɑכ☻ⱥכ♃ ┘◖fi☿fi♩│⁸ ↔≤⌐ ↑╢↓≤⁹ 

ᵙ │⁸₈12.2.2    (3)  ᵟ₉⌐ ∂╢↓≤⁹ 
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             ⌐╟╢⁹ 

           ⌐╟╢⁹ 

┘  

ᵑ ♅ꜗfiⱠꜟⱬכ☻        

ᵒ Ⱳꜟ♩           

ᵓ ∕─             ⌐╟╢⁹ 

 

│⁸ ↑ ⁸☻♃fi♪ ╕√│ ≤∆╢↓≤⁹ 

 

ᵑ →╕√│ ⌐╟╢ ≤⇔⁸ ─ ↕│⁸ ┘ 2.3 ⁸∕─ ─

│1.6 ≤∆╢↓≤⁹ 

ᵒ ⌐│⁸♪▪Ɽ♇◐fi╩ ↑⁸ ⌐│☻♩♇Ɽ╩ ↑╢↓≤⁹ 

ᵓ │⁸ ╕√│ ⌐ ╡ ↑╢↓≤⁹ 

ᵔ ☻♃fi♪ ─ ☻♃fi♪│⁸ ╕√│ ─ ≤⇔⁸ ─ ╩ ∆╢─

⌐ ⌂ ╩ ∆╢↓≤⁹ 

ᵕ ─ ™ ⌐ ∆╢ │⁸ ה ╩ ⇔√ ≤∆╢↓≤⁹ 

ᵖ │ ≤⇔⁸ ⌐╟╢ ┘ ⌐╟╢ ╩ ∂⌂™

≤∆╢↓≤⁹ 

ᵗ ⌐│⁸ⱥכ♃ ☻▬♇♅ ⅝ ┘◖fi☿fi♩╩ ↑╢↓≤⁹⌂⅔⁸ │⁸

╩ ⅝⁸ ≤⇔≡ ≡─ ⌐ ↑╢↓≤⁹ 

ᵘ ∕─ │⁸₈12.2.2   1 (3) ⁸3 (3) ₉⌐ ∂╢↓≤⁹ 

┘ ₈12.2.2   3 (6) ₉⌐ ∂╢↓≤⁹ 

 

 

ᵑ ≤⇔ ─ ↕│ ┘ 2.3 ⁸∕─ 1.6 ≤∆╢↓≤⁹ 

ᵒ ─ │⁸ ⌂ ╩ ∆╢↓≤⁹ 

ᵓ ⌐│♪▪Ɽ♇◐fi╩ ↑⁸ ⌐│☻♩♇Ɽ╩ ↑╢↓≤⁹ 

ᵔ ⌐│⁸ ⁸ ☻▬♇♅⁸ ◖fi☿fi♩ ┘ⱥכ♃ ☻▬♇♅

⅝ ╩ ↑╢↓≤⁹ 

ᵕ ≤⇔≡ ╩ ↑⁸ ⌂ │ ╡ ⇔⅜≢⅝╢↓≤⁹ 

ᵖ │⁸ ⅜ ⌐≢⅝╢↓≤⁹ 

ᵗ ∕─ │⁸₈12.2.2   1 (3) ⁸3 (3) ₉⌐ ∂╢↓≤⁹ 

┘ ₈12.2.2   3 (6) ₉⌐ ∂╢↓≤⁹ 

⁸  

 

ᵑ ≤⇔⁸ ─ ↕│ ┘ 2.3 ⁸∕─ │1.6 ≤∆╢↓≤⁹ 

ᵒ ─ │⁸ ⌂ ╩ ∆╢↓≤⁹ 

ᵓ ⌐│♪▪Ɽ♇◐fi╩ ↑⁸ ⌐│☻♩♇Ɽ╩ ↑╢↓≤⁹ 

ᵔ ≤⇔≡ ╩ ↑⁸ ⌂ │ ⇔⅜≢⅝╢↓≤⁹ 

ᵕ │⁸ ⅜ ⌐≢⅝╢↓≤⁹ 
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ᵖ ∕─ │⁸₈12.2.2   1 (3) ⁸3 (3) ₉⌐ ∂╢↓≤⁹ 

┘  ₈12.2.2   3 (6) ₉⌐ ∂╢↓≤⁹ 

 

  

ᵑ ─ │⁸ ╩ ≤⇔⁸ ┼─ ─ ╛ ╩ ≢⅝╢ ≤

∆╢↓≤⁹ 

ᵒ ─ │⁸2.3mm ─ ≤⇔⁸ ─ ╡ ↑⌐ ⅎ℮╢ ⌂ ≤∆╢↓≤⁹ 

ᵓ ⌐│ ⌐ ∂≡ ⁸ ☻▬♇♅ ┘ ◖fi☿fi♩╩ ↑╢↓

≤⁹ 

ᵔ ─ ⌐ ⌂ ה ─ ⌐≈™≡│⁸ ┘ ⁸

⌂╙─≤∆╢╟℮ ∆╢↓≤⁹ 

ᵕ ─ ╛ ╩ ⅛≈ ⌐ ⅎ╢↓≤⁹ 

┘  

₈12.2.2   3 (6)₉⌐ ∂╢↓≤⁹ 

 

 

─ │⁸1.6mm ─ ≤⇔⁸ ≤⇔≡ Ɽ♁◖fi ☻►⁸ⱴ♪כⱲכ◐

╩ ╗ ≤ ⸗♬♃⌐╟╡ ↕╣╢╙─≤∆╢⁹ 

┘  

₈12.2.2   3 (6) ₉⌐ ∂╢↓≤⁹ 

3  

 

 

 

ᵑ                JEC 2200 

ᵒ                  ⁸  

ᵓ                ╕√│●☻  

ᵔ                  3  

ᵕ                   

ᵖ ⁸ ⁸ ⁸ ⁸ 

┘          ⌐╟╢⁹ 

 

 

ᵑ                JEC 2374 

ᵒ            25ɡ  

ᵓ ⁸ ⁸ ⁸ 

┘          ⌐╟╢⁹ 
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ᵑ                JEC 1201 

ᵒ                  ╕√│⁸ 

Ⱪ♇◦fi◓  

ᵓ               ─ ⌐ ⇔≡ ┘ 

⌐ ⅎ℮╢ ≤∆╢⁹ 

ᵔ ⁸ ⁸ ⁸ 

⁸ ⁸ 

┘          ⌐╟╢⁹ 

 

 

  

ᵑ                JEC 2200⁸JIS C 4304⁸ 

JEM 1500 

ᵒ                   

ᵓ                 

ᵔ                   

ᵕ                6 kV │22/60kV⁸3kV │16/45kV 

ᵖ ⁸ ⁸ ⁸  

┘          ⌐╟╢⁹ 

♪ꜟכ⸗  

 

ᵑ                JEM 1118⁸JEM 1310⁸ 

JEM 1501⁸JEC 2200⁸ 

JIS C 4306 

ᵒ                 

ᵓ                    

ᵔ ⁸ ⁸ ⁸ ⁸ ⁸ 

⁸ ┘     ⌐╟╢⁹ 

 

 

ᵑ ●☻⁸ ⁸ ⁸ ┘  

▬               JEC 2300⁸JIS C 4603 

꜡             5◘▬◒ꜟ  

Ɫ             A OΊ( 1 )ΊCOΊ( 3 )ΊCO 

♬               100 ╕√│ 100  

ⱱ ⁸ ⁸ ⁸ 

⁸ ⁸ 

┘         ⌐╟╢⁹ 
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ᵒ  

▬               JEC 160 

꜡                  

Ɫ               ⱣⱠ╕√│♁꜠ⱡ▬♪  

♬               100 ╕√│ 100  

ⱱ ⁸ ⁸ ⁸ 

⁸ ⁸ 

┘         ⌐╟╢⁹ 

 

 

ᵑ                JEC 2310⁸JIS C 4606 

ᵒ ⁸ ⁸ ⁸ 

⁸ ⁸ 

⁸ ┘     ⌐╟╢⁹ 

◖fi♦fi◘ 

 

ᵑ                JIS C 4902- 1⁸4902- 2⁸4902- 3 

ᵒ                  ╕√│ ≤∆╢⁹ 

ᵓ                6.6kV ┘3.3kV 

ᵔ                  3  

ᵕ ⁸ ⁸ 

┘          ⌐╟╢⁹ 

ꜞ▪◒♩ꜟ 

 

ᵑ                JIS C 4902- 2 

ᵒ                  ╕√│  

ᵓ                6.6kV ┘3.3kV 

ᵔ ⁸ ⁸ 

┘          ⌐╟╢⁹ 

 

 

ᵑ                JIS C 4608⁸JEC 2374 

ᵒ ⁸ ⁸ ⁸ 

┘          ⌐╟╢⁹ 

ⱥꜙכ☼ 

 

ᵑ                JIS C 4604⁸JEC 2330 

ᵒ                7.2kV⁸3.6kV 

ᵓ                6 ⁸3  

ᵔ ┘          ⌐╟╢⁹ 
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ᵑ               JIS C 4605⁸4607⁸4611 

ᵒ               7.2kV 

ᵓ                 ⁸●☻  

ᵔ ⁸ ┘    ⌐╟╢⁹ 

 

 

ᵑ               JEM 1167 

ᵒ              6.6kV 

ᵓ             7.2kV 

ᵔ                  ╕√│  

ᵕ                   

ᵖ ⁸ ┘    ⌐╟╢⁹ 

 

 

ᵑ               JEC 1201 ⁸JIS C 1731- 1 

ᵒ                 ⸗כꜟ♪ │Ⱪ♅ꜟ◗ⱶ ⇔ↄ│ 

∕╣≤ ─ ╩ ∆╢╙─  

ᵓ               ≤∆╢⁹ 

ᵔ               ╕√│1.0  

ᵕ              ─ ⌐ ⇔≡ ┘ ⌐

ⅎ℮╢ ≤∆╢⁹ 

ᵖ ⁸ ⁸ 

┘         ⌐╟╢⁹ 

 

 

ᵑ               JEC 1201⁸JIS C 4601 

ᵒ                  ⸗כꜟ♪ ꜟⱩכ◔ ה ╕√│

1 ⅝  

ᵓ ⁸ ⁸ ⁸ 

┘         ⌐╟╢⁹ 

 

 

ᵑ  

▬              JEC 1201⁸JIS C 1731- 2 

♪ꜟכ⸗                ꜡ ⁸ │Ⱪ♅ 

ꜟ◗ⱶ ⇔ↄ│↓╣≤ ─ ─╙─  

Ɫ              JEC⁸1.0 JIS 

♬ ⁸ ⁸ ⁸ 



136 

 

┘        ⌐╟╢⁹ 

ᵒ  

▬              JEC 1201⁸JIS C 1731- 2 

♪ꜟכ⸗                ꜡ │Ⱪ♅ꜟ◗ⱶ ⇔ↄ│↓

╣≤ ─ ─╙─  

Ɫ              1 6kV/ӏ3 │3.3kVӏ3 ⁸6.6k │3.3k  

2 110Vӏ3⁸110  

3 190 3 │110 3 

♬                 3 ─ ∑⁸ │3  

ⱱ              2 1 ⁸3 3  

Ⱬ ⁸  

┘        ⌐╟╢⁹ 

ᵓ ◖fi♦fi◘  

▬               1201 

꜡                ⁸  

Ɫ              1 6. 6kV╕√│3.3kV 

2 110V 

3 190V 3 ╕√│110V 3 

♬                3  

ⱱ              0.001ɡ ×3 

Ⱬ ⁸ ┘   ⌐╟╢⁹ 

 

 

 

ᵑ               JEC 2200 

ᵒ                 ⁸  

ᵓ               ╕√│●☻  

ᵔ                 3  

ᵕ                  

ᵖ ⁸ ⁸ ⁸  

┘         ⌐╟╢⁹ 

 

 

ᵑ               JEC 160 

ᵒ                  

ᵓ               ⱣⱠ╕√│♁꜠ⱡ▬♪  

ᵔ               DC100V╕√│AC100V 

ᵕ ⁸ ⁸ ⁸ 

⁸ ⁸ 

┘         ⌐╟╢⁹ 
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ᵑ               JEC 1201 ⁸JIS C 1731- 1 

ᵒ                 ⸗כꜟ♪  

ᵓ               ≤∆╢⁹ 

ᵔ               ╕√│1.0  

ᵕ              ─ ⌐ ⇔≡ ┘ ⌐

ⅎ℮╢ ≤∆╢⁹ 

ᵖ ⁸ ⁸ 

┘         ⌐╟╢⁹ 

 

 

ᵑ  

▬              JEC 1201⁸JIS C 1731- 2 

♪ꜟכ⸗                ꜡ ⁸  

Ɫ              1 JEC⁸1.0 JIS 

♬ ⁸ ⁸ ⁸ 

┘        ⌐╟╢⁹ 

  

 

( ) ─ ( )≤⇔⁸ ⅜╟ↄ⁸ ─ ⁸

∟⌐ ╩ ⇔≡╙ ─⌂™╙─≤∆╢⁹╕√⁸ ⌐ ╖⁸ ⁸ ⅜

⌂ ≢№╢↓≤⁹ 

ᵑ │ ≤⇔⁸ 5ϴ⁸ 40ϴ≤∆╢⁹ 

ᵒ │⁸ 85 ≤∆╢⁹ 

ᵓ ↕│⁸ 300 ⱦfi│150כ♃☻● ≤∆╢⁹ 

 

              JIS C 4034- 1⁸- 5⁸- 6⁸ 

JEM 1354⁸╕√│JEC 2100⁸2130 

┘  

ᵑ ─                

ᵒ                

ᵓ                

ᵔ                  

ᵕ                Ⱪꜝ◦꜠☻  

                 ⌐╟╢⁹ 

                 ⌐╟╢⁹ 

┘         ⌐╟╢⁹ 

 

 fi☺fi◄ꜟ♀כ▫♦
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ᵑ               JIS B 8009- 1⁸- 2⁸- 5⁸- 6⁸- 7⁸- 12 

ᵒ ┘             ⌐╟╢⁹ 

ᵓ ┘         ⌐╟╢⁹ 

 ⱦfi◄fi☺fiכ♃☻●

ᵑ               JIS B 8041⁸B 8042- 1 ⅛╠- 9⁸B 8043- 1⁸- 2⁸  

B 8044 

ᵒ ┘             ⌐╟╢⁹ 

ᵓ ┘         ⌐╟╢⁹ 

┘ ─ │⁸ ⌐╟╢⁹ 

│⁸ ⌐╟╢⁹ 

  

 

              JIS C 4402 

 

ᵑ ─ ┘ │⁸₈14.2.2  ₉─ ⌐ ∂╢↓≤⁹√∞⇔⁸ ∕─ ≤

∆╢ │⁸●ꜝꜞ≤∆╢↓≤⅜≢⅝╢╙─≤∆╢⁹ 

ᵒ │⁸◘▬ꜞ☻♃ ╕√│♩ꜝfi☺☻♃ ⅝≤⇔⁸ ─

⅜ ⅎ⁸╕√⁸ ─ ┘♃▬ⱴ ⌐╟╢ ╩ ⅎ╢↓≤⁹√∞

⇔⁸ ꜟכ◦ ─ │⁸♃▬ⱴ ≤∆╢⁹ 

ᵓ ╩ ↑╢↓≤⁹ 

ᵔ ∆╢ │⁸ ╩ ⌐ ∆╢ ╩ ∆╢↓

≤⁹ 

ᵕ ≤ │ ₁ ≤⇔⁸ ≤∆╢↓≤⁹√∞⇔⁸ ≢1 

─ │⁸ ≤ ─ ╩ ⌂╙─≤⇔⁸ │ ≤∆╢↓≤⁹ 

 

ᵑ             ◘▬ꜞ☻♃⁸♩ꜝfi☺☻♃3 ╕√│  

ᵒ             ≤⇔≡  

ᵓ                

ᵔ    ה   3 200V╕√│ 100V 

∕─     ⌐╟╢⁹ 

ᵕ        1☿ꜟ ╡─ ×☿ꜟ  

 ±2  

    1☿ꜟ ╡─ ×☿ꜟ  

 ±2  

√∞⇔⁸ ꜟכ◦ ─ ╩ ↄ⁹ 

   ⌐╟╢⁹ 

∕─     ⌐╟╢⁹ 

 ≤⇔≡ ⅝≤∆╢↓≤⁹ 

♩ꜝfi☻⁸♅ꜛכ◒◖▬ꜟ  ≤∆╢↓≤⁹ 
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 JIS C 8704- 1⁸8704- 2- 1⁸8704- 2- 2⁸SBA S0601 

 

ᵑ │ ╩ ≤∆╢↓≤⁹ 

ᵒ │⁸₈12.2.2  ₉─ ⌐ ∂╢↓≤⁹ 

ᵓ │⁸ ╩ ╖ ╦∑≡ ≤⇔⁸ ⌐ ↑╢↓≤⁹ 

√∞⇔⁸ │ ⌐╟╢↓≤⁹⌂⅔⁸ │⁸ ⅜ ⌐ ⅎ╢

≤∆╢↓≤⁹ 

ᵔ ─ ╩ ☿ꜟ─℮∟⁸ ─2☿ꜟ⌐ ↑╢↓≤⁹√∞⇔⁸ ⅜ ≢

⌂™ │ ↄ↓≤⁹ 

 

ᵑ             ⌐╟╢⁹ 

ᵒ             ⌐╟╢⁹ 

ᵓ ☿ꜟ            ⌐╟╢⁹ 

ᵔ            ─ ≤∆╢⁹ 

  

      ₈12.2.6   1 ₉─ ⌐ ∂╢↓≤⁹ 

       ₈12.2.6   2 ₉─ ⌐ ∂╢↓≤⁹ 

▬fiⱣכ♃ 

     JIS C 4411- 3⁸JEC 2433⁸2440 

 

ᵑ ─ │⁸₈12.2.2  ₉⌐ ∂╢↓≤⁹ 

ᵒ ⅜ 125 ≤⌂∫√ │⁸ ╩ ∆╢⅛╕√│▬fiⱣכ♃╩ ↕

∑╢ ≤∆╢↓≤⁹ 

ᵓ ≤ ⇔⁸Ᵽ▬Ɽ☻ ╩ ∆╢↓≤⁹ 

ᵔ ▬fiⱣכ♃ ⅜ ⇔√ │⁸ ∆╢≤≤╙⌐⁸ ╩ ⌐ ⌐

ⅎ⁸ │ ⌂ ⌐╟╡ ┘ ⌂ ⌐ ╢ ≤∆╢↓≤⁹ 

  

ᵑ      ⌐╟╢⁹ 

ᵒ ─     100  

ᵓ      100V 

ᵔ    ─± 3  

ᵕ      2  

ᵖ     50Hz 

ᵗ      ╣0.9  

ᵘ           ─± 2  

     ─±10  

₡ ⁸ 60 ќ80 ќ60 ₢ 

     0.3  

    ─±0.5  

╖     5  



140 

 

▬fiⱣכ♃   0.9 ⌐ ⇔≡70  

       ⅛╠1 ╣√ ≢75  

 ┘ 3  

      JIS C 4210⁸4212⁸4213⁸4034- 1⁸4034- 5⁸4034- 6⁸JEM 1180⁸1181⁸

1400⁸1188⁸1224⁸1380⁸1381⁸JEC 2100⁸2137 

       ⌐╟╢⁹ 

         ⌐╟╢⁹ 

         ⌐╟╢⁹ 

         ⌐╟╢⁹ 

  

↓─ │⁸ ─ ╩ ☿ꜟⱦ►☻ ⁸2 ≢ ∆╢√

╘⁸╕√│⁸⅛↔ ─ ╩ ≢ ∆╢√╘─╙─≢№╡⁸

2 ⁸ ⁸ ꜞ▪◒♩ꜟ⁸ ⁸ ⁸ ⁸ ⁸

▪◒♥▫Ⱪⱨ▫ꜟ♃ ⌐╟╡ ↕╣╢⁹ 

 

─ │⁸ ≤⇔≡1 ☿♇♩↔≤─ ≤∆╢↓≤⁹√∞⇔⁸ 2 ╩

⌐ ↕∑╢ │⁸ ⅜ ⌂╙─≤⇔⁸ ⌐ ∂ ┘ ╩ ↑╢↓≤⁹ 

─ │⁸₈12.2.2  ₉─ ⌐ ∂╢↓≤⁹√∞⇔⁸ ╩ ℮ │

≤⇔⁸ⱨ▫ꜟ♃Ɽ♇◐fi╩ ╡ ↑╢↓≤⁹ 

☿ꜟⱦ►☻ ≤2 │⁸ ⅜ ⇔≡╙ ─ ─ ⌐ ╩ ╓↕⌂

™ ≤∆╢↓≤⁹ 

 

☿ꜟⱦ►☻ ┘  

ᵑ   ⌐╟╢⁹ 

ᵒ             ⌐╟╢⁹ 

   ⌐╟╢⁹ 

        50Hz 

    ⌐╟╢⁹ 

ᵓ               ⌐╟╢⁹ 

ᵔ               ⌐╟╢⁹ 

ᵕ ┘ ─    ⌐╟╢⁹ 

2  

ᵑ                ⌐╟╢⁹ 

ᵒ 2            ⌐╟╢⁹ 

ᵓ 2              ⌐╟╢⁹ 

ᵔ              ⌐╟╢⁹ 

ᵕ ≤⇔≡─ ─     ⌐╟╢⁹ 

∕─ ─          ⌐╟╢⁹ 

  

─ │⁸ ≤⇔≡ ─≤⅔╡≤∆╢⁹⌂⅔⁸↓↓≢₈ ₉≤│⁸
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╩ ℮ ─ ⁸╕√│ ─Ⱪ꜡♇◒ ─

╩™™⁸₈ ₉≤│ ─ ╩™℮╙─≤∆╢⁹ 

 

ᵑ ┘  

ᵒ ⁸ ─  

ᵓ  

⁸  

ᵑ ┘  

ᵒ ─  

ᵓ  

ᵔ ⌐ ⌂ ┘ ─  

│⁸ ≤⇔≡ ≤ ≤∆╢⁹ 

│⁸ ⁸ ┘ ≤╙ ─ ≤∆╢⁹ 

⁸ ─ │⁸ ╩

≤⇔⁸ ≢ │⁸ ⅛╠─ ⅜ ⅎ⌂™╙─≤∆╢⁹ 

─♪כ⸗ │⁸ ╩ ≤⇔⁸ ⁸ ⁸ ≤∆

╢⁹ 

 

─ │⁸ ≤⇔≡ ☻▬♇♅⌐╟╢ ≤∆╢⁹ 

 

ᵑ ─ │⁸ ≤⇔≡ ☻▬♇♅⌐╟╢ ≤∆╢⁹ 

ᵒ │⁸ ─ ╩ ⇔√ ⁸ ∆╢╙─≤∆╢⁹√∞⇔⁸ⱳfiⱪ

─ │⁸ ╩ ℮ ⅜№╢↓≤⅛╠⁸╕√⁸ ┘ ─ ⌐

≈™≡│⁸ ה │ ╩ ℮⅜⁸ ⌐│ ╩ ℮ ⅜№╢

↓≤⅛╠ ↕∑⌂™╙─≤∆╢⁹ 

ᵓ ≢⁸ ⁸ ─ ─ ⌐ ⇔√ ≢╙⁸ ╕≢│⁸∕─ ╩

≢⅝╢╙─≤∆╢⁹ 

ᵔ ╩ ℮╙─≤⇔⁸∕─ │ ⅛╠─ ╩ ↑⌂™╙─≤⇔⁸

╩ ∆╢╙─≤∆╢⁹ 

│⁸ ≤⇔≡ ≤ ≤∆╢⁹ 

⁸ ╩ ∆╢╙─│ Ⱳ♃fi☻▬♇♅⌐╟╢ ≤⇔⁸

⌐⅛⅛╦╠∏ ≢⅝╢╙─≤∆╢⁹⌂⅔⁸ ╕√│ ≢ ╩ ℮╙─⌐≈

™≡│⁸ ⇔ 1 ≤∆╢⁹ 

─ ⅎ  

ᵑ ⁸ ╩ ⅎ√≤⅝⁸ ה ─ כ⸗

♪│ ∆╢╙─≤∆╢⁹⌂⅔⁸ ⅎ√≤⅝ ™⌂⅜♪כ⸗╢∆ │ ⌐∆

╢⁹ 

ᵒ ╩ ⅛╠ ⌐ ⅎ√≤⅝⁸ ∆╢ ⅜ ╕√│ ≢⌂™

│ ⌐ ∆╢Ⱪ◙כ╩ ↕∑⁸ ⇔√ ⌐ ∆╢⁹ 

ᵓ ╩ ⅛╠ ⌐ ⅎ√≤⅝⁸ ⌐⅔™≡ ≈≢╙ ⅜
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⌐⌂∫≡™╢╙─⅜№╢ │⁸ ⌐ ∆╢Ⱪ◙כ╩ ↕∑⁸ ⇔√ ⌐

∆╢⁹ 

ᵔ ╩ ⁸ ⌐ ⅎ╢ │⁸ ≤⇔≡ ≡─ ╩ ⇔⌂↑╣┌⁸ ╡

╦╠⌂™╟℮⌐∆╢╙─≤∆╢⁹ 

ᵕ ⌐ ╩ ∂√≤⅝│⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

ᵖ │⁸ ≤⇔≡ ╩ ⅎ ≤ ∂ ⌐ ⇔⌂⅜╠ ⅎ╠

╣╢╙─≤∆╢⁹ 

ה ה  

│⁸ ─ ה ה ה ה ה ╩ ↕∑╢╙─≤⇔⁸

ה ה │ ⁸ ה ה │ ⁸∕─ │ ≤∆╢⁹⌂⅔⁸

─ ⌐≈™≡│ ⌐ ∂╢╙─≤∆╢⁹ 

│⁸ ⇔√ ─ ◦fiⱲꜟ ╩ ╕≢⁸╕√│⁸ ╩

℮╕≢ⱨꜞ♇◌↕∑╢╙─≤∆╢⁹ 

 

ᵑ ─ ≢ⱨꜞ♇◌⇔⁸ ⌐╟╡ ⁸ │ ≤

∆╢╙─≤⇔⁸ │ ⌐ ≤∆╢⁹⌂⅔⁸ ⅜ ↕╣≡╙

╩ ℮╕≢│ ╩ ⇔⁸╕√⁸ ⅜ ↕╣⌂™℮∟⌐

╩ ∫≡╙ │ ⅎ⌂™╙─≤∆╢⁹√∞⇔⁸ ─ ⌐ ─ ⅜ ⇔√

│⁸ ◌♇ꜞⱨה ╩ ≤ ℮╙─≤∆╢⁹ 

ᵒ ⱪ꜡☿☻ ─ │⁸ ≢ⱨꜞ♇◌↕∑╢⅜⁸ ─ ≤ ⌐

│ ⇔ ∆╢╙─≤∆╢⁹⌂⅔⁸ ⅜ ↕╣⌂™℮∟⌐

╩ ∫≡╙ │ ⅎ⌂™╙─≤∆╢⁹ 

ᵓ ♃כ◕♇♩ │⁸ ─╖≤⇔ ─ │ ≤∆╢⁹ 

ᵔ ─ │ ≤⇔⁸ │ ≤⇔≡ⱬꜟ╕√│ⱬꜟ ─ ≤∆

╢⁹ 

ᵕ ─ │ ≤⇔⁸ │ ≤⇔≡Ⱪ◙כ╕√│Ⱪ◙כ ─ ≤

∆╢⁹ 

ᵖ │⁸ ⁸ ≤∆╢⁹ 

ᵗ ╕√│ ─№╢ ╩ ╗⁹ │⁸ ┘

◦fiⱲꜟ─ⱨꜞ♇◌ ⁸ ≤∆╢⁹ 

│⁸ ⅛╠ ╩ ⅎ╢╙─≤⇔⁸⅛≈⁸ ⅛╠

⅜ ─ │ ┘ ⁸ ⅜ ─ │ ╩™℮⁹ ⌐ ⇔

╩ ⅎ╢╙─≤∆╢⁹ 

│⁸ ╩ ⌡╢╙─≤⇔⁸ ⌐╟╢ ╩ ⅎ⁸⅛≈⁸

⅛╠ ⌐ ⇔ ╩ ⅎ╢╙─≤∆╢⁹ 

ꜝfiⱪ♥☻♩│⁸ ≤⇔≡ ≡─ꜝfiⱪ─ ⅜ ⅎ╢╙─≤⇔⁸♥☻♩ ─╖⁸

─ꜝfiⱪ╩ ↕∑╢╙─≤∆╢⁹ 

▬fi♃כ꜡♇◒ 

─ ⁸ ⌐ ↕╣╢ ┘ ⌐│⁸ ≤ ─ ⁸

─▬fi♃כ꜡♇◒╩ ℮╙─≤∆╢⁹ 
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─ ╩ ≢ ∆╢ ⁸ ≤⇔≡ ⌐ ⌐ ∟ ╢↓

≤─≢⅝⌂™▬fi♃כ꜡♇◒ ─ ╩ ∏╢╙─≤∆╢⁹ 

╩ ⇔⁸ ≢ ∆╢ ⁸ ≤⇔≡⁸ ◖fi♦fi◘⅜

⌂▬fi♃כ꜡♇◒╩ ℮╙─≤∆╢⁹ 

◖fiⱦⱠכ◦ꜛfi☻♃כ♃─ │ ⱥꜙכ☼⅜ ≢⌂™╙─≤∆

╢⁹╕√⁸ ⱥꜙכ☼⅜ ≢⁸ ─♩ꜞ♇ⱪ─▬fi♃כ꜡♇◒╩ ℮╙─≤∆

╢⁹ 

ה ♩ꜝfi☻─ │⁸ ─▬fi♃כ꜡♇◒╩ ℮╙─≤∆╢⁹ 

⁸ ⁸ ⁸◖fiⱦⱠכ◦ꜛfi☻♃כ♃ ┘◖fi♩꜡כꜟ☿fi♃ ─▬

fi♃כ꜡♇◒│JEM ⌐ ∆╢╙─≤∆╢⁹ 

∕─ ⌂▬fi♃כ꜡♇◒╩ ≡ ℮╙─≤∆╢⁹ 

  

 

│ ⁸ ─ ה ⌐ ⇔√╙─╩ ∆╢╙─≤⇔⁸∕─

╩ ≤ ⇔√ ╩ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

ה  

ᵑ ה ה  

ᵒ  

ᵓ ◦כ◔fi☻  

◖fiⱦⱠכ◦ꜛfi☻♃כ♃ ╩ ╗⁹  

ᵑ ⁸ ⁸▬fi♃כ꜡♇◒  

ᵒ  

ᵓ ┘2  

┘  

 

◖fi♩꜡כꜟ☿fi♃ 

 

 

ᵑ ⁸ ⁸ ⁸  

ᵒ  

 

ᵑ ⁸ ⁸ └∏╖ ┘  

ᵒ ┘ Ᵽ▬Ɽ☻  

ᵓ ⁸ ⁸ ⁸  

ᵔ  

 

─ ╩ ↕╣╢ ⌐≈™≡│⁸ ╩ ╦∑√ ╩ ℮⁹ 

┘  

┘ │ ↔≤─ ╩ ™⁸ ⇔√╙─╩ ↑╢╙─≤⇔⁸
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⅛╠ ∆╢⁹√∞⇔⁸ ⅜ ⌐ ⇔√ │ ╩ ℮⁹ 

ⱳfiⱪ 

≤ⱳfiⱪ│ ╖ ╦∑ ╩ ≢ ™⁸ ╩ ∆╢↓≤⁹ 

│⁸ ─ ⌐≈™≡ ╡╕≤╘ ∆╢⁹ 

┘  

 

┘  

┘  

─  

ה  

 

∕─ ─ ⌐╟╢⁹ 

 

  

  

ꜟⱩכ◔ ┘  

Ⱪꜟ⁸כ◔ ┘  

ᵑ ◔כⱩꜟה │⁸ ≤⇔≡ ꜟⱩכ◔ה ╩ ⇔⁸JIS ╕

√│JCS ⌐ ∆╢ ≤∆╢↓≤⁹ 

ᵒ ─ ┘ ↕│⁸ ⌐╟╢⅜⁸ ⌐ ─⌂™ │⁸ ─≤⅔╡≤∆

╢⁹ 

Ⱪꜟ│⁸כ◔ ▬ 14 ─ ⱳꜞ◄♅꜠fi ⱳꜞ◄♅꜠fi◦כ

ꜟⱩכ◔☻ ╕√│ ╩ ∆╢↓≤⁹ 

Ⱪꜟ│⁸כ◔ ꜡ 3.5 ─ ⱳꜞ◄♅꜠fi ⱳꜞ◄♅꜠fi◦כ

ꜟⱩכ◔☻ ╕√│ ╩ ∆╢↓≤⁹ 

Ɫ ◔כⱩꜟ│⁸ ≤⇔≡ 2 ─ ⱳꜞ◄♅꜠fi ⱳꜞ

◄♅꜠fi◦כ◔☻כⱩꜟ ╩ ∆╢↓≤⁹√∞⇔⁸ ה ─ ⅜◖

Ⱡ◒♃כ─ │↓─ ╡≢│⌂™⁹ 

Ⱪꜟ│⁸כ◔ ♬ ╩ꜟⱩכ◔ ∆╢ ╩ ⅝⁸ ≤⇔≡

1.25 ─ ┼™ ⅝ ⱳꜞ◄♅꜠fi ⱳꜞ◄♅꜠fi◦כ◔☻כⱩꜟ

╩ ∆╢↓≤⁹ 

ⱱ ◔כⱩꜟ─ │⁸ ≤⇔≡ ( ( ) ꜟⱩכ◔

)⌐ ∆╢╙─╕√│↓╣≤ ─ ╩ ∆╢ ≤∆╢⁹ 

Ᵽ☻♄◒♩ 

ᵑ Ᵽ☻♄◒♩│⁸JIS C 8364⌐╟╡ ↕╣√ ≤∆╢⁹√∞⇔⁸ Ᵽ☻♄◒♩│⁸JEM 

1425 ⌐ ⇔√ ≤∆╢↓≤⁹ 

ᵒ ≤⇔≡⁸ ≤∆╢↓≤⁹ 

ᵓ │⁸ ⱷ♇◐╕√│ ╘ ⁸ ╡2 ≤∆╢↓≤⁹√∞⇔⁸▪ꜟⱵ

⁸ ─╙─│ ↄ↓≤⁹ 
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┘  

ᵑ ┘ │⁸ ≤⇔≡⁸JIS ╩ ∆╢↓≤⁹ 

               JIS C 8305 

─            JIS C 8330⁸8340 

ᵒ ─ ↕│⁸ ⌐╟╢⅜⁸ ⌐ ─⌂™ │⁸ ─ ─ ⅜

─ ─32 ⌐⌂╢╟℮⌐ ∆╢↓≤⁹ 

ⱦ♬ꜟ ┘  

ᵑ ⱦ♬ꜟ ┘ │⁸ ≤⇔≡⁸JIS ╩ ∆╢↓≤⁹ 

ⱦ♬ꜟ             JIS C 8430 

ⱦ♬ꜟ ─         JIS C 8432⁸8435 

ᵒ ⱦ♬ꜟ ─ ↕│⁸ (1)─ᵒ⌐ ∂╢⁹ 

≤℮ ┘  

≤℮ ┘ │⁸ ≤⇔≡⁸JIS ╩ ∆╢↓≤⁹ 

≤℮          JIS C 8309 

≤℮ ─      JIS C 8350 

ⱪꜟⱲ♇◒☻ 

ᵑ ⅜400 ─ │ 1.6 ─ ╩⁸400 ╩ ⅎ╢ │ 2.3 ─

╩ ∆╢↓≤⁹ 

ᵒ ╕√│ ⱷ♇◐╩ ⇔√╙─⁸╕√│₈

₉ ⇔ↄ│₈ ₉

⌐╟╢↓≤⁹ 

ᵓ ⱪ꜠כ♩─ ╘Ⱡ☺│⁸ ≤∆╢↓≤⁹ 

ᵔ ⌐ ∆╢╙─│⁸JIS C 0920─ ≤∆╢↓≤⁹ 

♄◒♩ ꞉▬ꜘꜞfi◓♄◒♩  

ᵑ ♄◒♩│⁸ ≤⇔≡ 2.0 ─▪ꜟⱵ ╩ ∆╢↓≤⁹√∞⇔⁸ ╩

≤∆╢ │ ≤∆╢⁹ 

ᵒ ─ ⅜400 ╩ ⅎ╢ │⁸ ╩ ↑╢↓≤⁹ 

ᵓ ⌐│⁸◔כⱩꜟ╩ ∆╢╟℮⌂ ╩ ↑⌂™↓≤⁹ 

ᵔ ♄◒♩⌐│⁸ⱦ☻╕√│ Ⱡ☺ ╘ ⅝ ╩ ⌐ ∂≡ ↑╢⁹ 

ᵕ ♄◒♩─ ─ ⅝↕│⁸ ─ꜟⱩכ◔ ⅜ ─10 ≤⌂╢╟℮⌐

∆╢⁹ 

ᵖ ♄◒♩─ ─ꜟⱩכ◔⁸│↕⅝ ─ ⅜♄◒♩─ ─20 ⁸╕√⁸

─ ─╖╩ ∆╢ │50 ≤⌂╢╟℮⌐ ∆╢⁹ 

 ◒♇ꜝꜟⱩכ◔

ᵑ ◔כⱩꜟꜝ♇◒│⁸◔כⱩꜟ ⌐ ⅎ╢╙─≤⇔⁸ ╖ ⅜ ∂⌂™ ≤∆╢↓

≤⁹ 

ᵒ │⁸ ≤⇔≡ ⌂ ╩ ∆╢▪ꜟⱵ ╩ ∆╢↓≤⁹ 

ᵓ →√─ │⁸▪ꜟⱵ ─ │250 ⁸ ─ │300 ≤∆╢↓≤⁹ 
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ᵔ →√ →√─ │⁸Ⱳꜟ♩⁸ꜞⱬ♇♩╕√│ ⌐╟╡ ℮↓≤⁹ 

ᵕ ┘ ─ │⁸ ─ꜟⱩכ◔ ⅜ ─10 ≤⌂╢╟℮⌐

∆╢↓≤⁹ 

ꜟⱩכ◔  

─ │⁸₈ 14.1₉╕√│⁸↓╣≤ ≤∆╢╒⅛⁸ ⌐╟

╢↓≤⁹ 

14.1 ─  

       

◖fi◒ꜞכ♩♩ꜝⱨ JIS A 5321  

◖fi◒ꜞכ♩  JIS A 5303  

⅝ ⱳꜞ◄♅꜠fi  JIS C 3653  

ꜝ▬♬fi◓  JIS G 3469  

ⱴfiⱱ⁸ꜟכⱢfi♪ⱱכꜟ─ │⁸ ∟ ─╙─╩ ∆╢ ⁸ ─≤⅔╡≤∆

╢↓≤⁹ 

ᵑ │⁸ ≤⇔≡ ≤⇔⁸ ∕─ ─ ─ ╩ ↑╢╙─│8♩fi ⁸∕

─ ─╙─│2♩fi ─ ╩ ≈ ≤∆╢↓≤⁹ 

ᵒ ⌐│⁸ ≤⇔≡ ╩ ⇔√ⱴכ◒╩ ╣╢↓≤⁹ 

 

│⁸ ≤⇔≡◖fi◒ꜞכ♩ ≤⇔⁸JIS ╕√│ ⌐ ∂≡ ↕╣

√╙─≢№╢↓≤⁹ 

│⁸ ≤⇔≡ ⱷ♇◐ ╩ ∆╢↓≤⁹ 

─ │⁸ ⌐╟╢↓≤⁹ 

 

⁸ ┘ ─ │⁸ ₈JIS H 3100 ┘

─ ┘ ₉⌐ ∆╢1.5mm×900mm×900 ─ ≤∆╢↓≤⁹ 

─ ┘∕─ ─ ─ │⁸ ╕√│ ╖ ꜞ

♪כ ≢№∫≡ ╕√│ ╩ ∆╢↓≤⁹ 

│⁸ ⁸ ↕1.0 ≤∆╢↓≤⁹╕√⁸∕─ │⁸

₈ 14.1₉⌐ ∆≤⅔╡≤⇔⁸ ┘ ╩ ∆╢↓≤⁹ 

 

14.1  

 

│⁸ ─ ⌐ ∆╢╙─≤⇔⁸ ╩ ⇔√◖fi◒
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♩כꜞ ≤∆╢↓≤⁹ 8 ×8 ×75  

  

 ─  

 

╡│ ╩ ⌐ ™⁸ ⌂ ╩ ⇔⁸ ╩ ∂⁸ ⁸

─⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

─  

ᵑ ◖fi◒ꜞכ♩ ⌐ ↑╢ ה │⁸◖fi◒ꜞכ♩─ ╩ ⌐ ∫√ ⁸

⌐ ↑╢↓≤⁹⌂⅔⁸ ⁸ ⌐ ╣╢ ╣⅜№╢ ─▪fi◌כⱲꜟ♩│⁸

≤∆╢↓≤⁹ 

ᵒ ⌐ ה ╩ ↑╢ │⁸ ⌐ ∂√ ≤⇔⁸◖fi◒ꜞכ♩

│ ⅛╠20 ─ ≤∆╢↓≤⁹ 

ᵓ ה ╩ ∆╢ ⁸ ─◖fi◒ꜞכ♩ ⌐ ה ╩ ↑╢

│⁸ ⅛╠10 ─ ╩ ↑╢↓≤⁹ 

ᵔ ⌐ ↑╢ │⁸ ─≤⅔╡≤∆╢⁹ 

▬ ⌐⌂╢╙─│⁸ ─ ─ ⅜ ⌐ ≢כ♫▬ꜝ℮╟℮ ─ ⁸▪fi◌כ

Ⱳꜟ♩≢♅ꜗfiⱠꜟⱬכ☻╩ ∆╢↓≤⁹ 

⁸│כ♫▬ꜝ ꜡ → ⁸ ⅛╠ ⅎ⌂™╟℮⌐∆╢↓≤⁹ 

Ɫ ╩ ∆ ⁸ ⇔ ≥ꜟכ꜠─ ⅜ꜟכ꜠ ∆╢╟℮⌐

↑╢↓≤⁹ 

♬ ♅ꜗfiⱠꜟⱬכ☻≤ │⁸Ⱳꜟ♩⌐╟╡ ⌐ ∆╢↓≤⁹ 

ᵕ ▪◒☿☻ⱨ꜡▪כ ⌐ ↑╢ │⁸ ─≤⅔╡≤∆╢⁹ 

▬ ♅ꜗfiⱠꜟⱬ⁸│☻כ ⌐ ╕√│ ╩ ↑⁸↓╣≤♅ꜗfiⱠꜟⱬכ☻

╩Ⱳꜟ♩≢ ∆╢↓≤⁹ 

꜡ ╕√│ │⁸▪fi◌כⱲꜟ♩⌐╟╡ ☻ꜝⱩ⌐ ⌐ ∆╢⁹ 

ᵖ ─◖fi◒ꜞכ♩☻ꜝⱩ ⌐ ↑╢ │⁸ ─≤⅔╡≤∆╢⁹ 

▬ ₈ ᵓ₉⌐╟╢╒⅛⁸ ─ ┘ ⅝ │⁸ ≤⇔≡ ─ ╟╡⁸

⌐10 ∏≈ ⅝ↄ≤╢↓≤⁹ 

꜡ ◖fi◒ꜞכ♩╩ ∆╢ │⁸☻ꜝⱩ ─ ╠⇔╩ ℮↓≤⁹ 

ᵗ ⌐ ↑╢ ─ │⁸₈ ᵒ₉⌐╟╢╒⅛⁸ ⌐╟╢↓≤⁹ 

ᵘ ╩ ↑╢ ≢⁸ ─⅔∕╣─№╢ ⌐⅔™≡│⁸ ╩ ╢∞↑

ↄ⇔⁸ ─ ╩ ⌐ ≢⅝╢ ⌐ ↑╢↓≤⁹ 

☻♃fi♪ ─  

ᵑ ◖fi◒ꜞכ♩☻ꜝⱩ ⌐ ↑╢ │⁸₈ (1)─ᵓ₉⌐╟╢ ╩ ↑⁸ ─

│40 70 ╩ ≤∆╢↓≤⁹ 

ᵒ ⌐ ↑╢ ─ │⁸ ≤⇔≡₈ (1)─ᵒ₉⌐╟╢↓≤⁹ 

ᵓ ─ ─ ⌐ ↑╢ │⁸ ⌐ ╩ ⅎ⌂™╟℮ ↑╢⁹ 

⁸ ┘ ─  

┘ ─◖fi◒ꜞכ♩☻ꜝⱩ ⌐ ↑╢ │⁸₈ (1)─ᵓ₉⌐╟╢
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↓≤⁹⌂⅔⁸ ─ ┘ ⅝ │⁸ ≤⇔≡ ─ ╟╡⁸ ⌐10

⅝ↄ≤╢↓≤⁹ 

∕─  

ᵑ ה ≢⁸ ─ ⅜ ─╙─│⁸ ≤⇔≡ 1.1 ╩ ─ ≤

⇔⁸ ⅜ ╩ ⅎ╢╙─│ 1.5 ╩ ─ ≤⇔⁸ ≤ ⅜ ⇔⌂

™╟℮⌐ ╡ ↑╢↓≤⁹ 

ᵒ ⁸◌Ᵽכ ♫▬ⱨ☻▬♇♅⁸ ─ │⁸ ≤⇔≡

1.5 ⌐ ╡ ↑╢↓≤⁹ 

ᵓ ─ ↑⌐№√╡⁸ ⌐ ┘│≈╡╩ ℮ │⁸ ─ ⌐╟╡

⇔ ╛⅛⌐ ∆╢↓≤⁹ 

ᵔ │⁸ ה ╩ ℮↓≤⁹ 

ᵕ ─ⱨ▼fi☻─ ⌐│⁸JIS ⌐ ⇔√ ─ ╩

↑⁸ ╩ ↑╢↓≤⁹ 

 

  

ꜟⱩכ◔   

≥ꜟⱩכ◔ ─  

⌐ Ⱪꜟ│⁸כ◔╗ ⌂ ⌐ ⌐ ⇔⁸ ⌐ ⌂ ⅜⅛⅛╠⌂

™╟℮⌐⇔⁸╕√⁸ ╖ ⁸ │◖fi◒ꜞה♩כⱤ♥ ≢ ⅞⁸ ה ╩ ℮

↓≤⁹ 

─ ┼─ │⁸ ≤⇔≡ ≢ ℮↓≤⁹⌂⅔⁸ ─

─ ⌐╟╡ ─ ⌐╟╢ │⁸ ─ ╩ ╢↓≤⁹ 

ꜟⱩכ◔ ≤ ≤─ │⁸ ╗↓≤─⌂™╟℮⌐ ↑⁸ ⌐╟╡ ╗

⅔∕╣─№╢ │⁸ ♫♇♩╕√│ⱣⱠ ╩ ╡ ↑╢↓≤⁹ 

─ꜟⱩכ◔  

─ꜟⱩכ◔ ↕│⁸ ⁸ ⌐╟╢ ⁸ ⁸

┘ ⌐╟╢ ╩ ⇔≡ ∆╢↓≤⁹ 

Ⱪꜟ│⁸כ◔ ─ ⌐╟╢ ┘ ≢─ ⌂ ה ╩

⇔≡ ∆╢↓≤⁹ 

 

╢╟⌐◒♇ꜝꜟⱩכ◔  

ᵑ ◔כⱩꜟꜝ♇◒ ⌐ ∆╢ │ ≤ ⇔⁸ ≢│2 ⁸ ≢│

─ ↔≤⌐♫▬꜡fi ─ └╙╩ ⌐◒♇ꜝꜟⱩכ◔⁸≡™ ⌐ ∆╢╒⅛⁸

─ →√⌐ ⅜ ⇔⌂™╟℮⌐ ∆╢↓≤⁹ 

ᵒ ◔כⱩꜟꜝ♇◒ ⌐ ⁸ ⁸ ╩ꜟⱩכ◔─ ⌐ ∆╢ │⁸

↔≤⌐ ∆╢↓≤⁹ 

ᵓ ≤⇔≡⁸ ⁸ ┘ Ⱪꜟ⁸כ◔ ⁸ ┘⌐ ⁸●☻ ╩

ꜝ♇◒ ⌐ ⇔⌂™↓≤⁹√∞⇔⁸╛╗╩ ∏ ─ꜝ♇◒ ⌐ ∆╢ │⁸₈

⌐ ∆╢ ╩ ╘╢ 9 28 ₉ ⁸

≤ ┬ ⁸ ╩ ∆╢↓≤⁹ 
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ᵔ ◔כⱩꜟꜝ♇◒ ⌐ ─ꜟⱩכ◔√⇔ ⌐│⁸ⱪꜝ☻♅♇◒ ╕√│ⱨ□▬Ᵽכ

─ ╩ ↑⁸ ⁸ ─ ⁸ ⅝ ╩ ∆╢↓≤⁹ 

ᵕ ◔כⱩꜟꜝ♇◒⌐◔כⱩꜟ ─ ╩ ℮↓≤⁹ 

╢╟⌐♩◒♄ꜟⱩכ◔  

ᵑ ♄◒♩ ─ │⁸ ≤ ═⁸ ≢│2 ⁸ ≢│1.5 ─ ↔≤⌐

♫▬꜡fi ─ └╙╩ ╩♩◒♄ꜟⱩכ◔⁸≡™ ⌐ ⌐ ╡ ↑╢↓≤⁹ 

ᵒ ∕─ ⁸₈ (1)─ᵒ ᵕ₉⌐ ∂╢↓≤⁹ 

ⱨꜞכ▪◒☿☻⌐╟╢  

₈ (2)₉⌐ ∂╢↓≤⁹ 

 

ꜟⱩכ◔ ┘ 14 ─ ─ꜟⱩכ◔ │⁸ ≤⇔≡JCAA ╕

√│↓╣≤ ─ ╩ ™≡ ℮↓≤⁹╕√⁸14 ─ ⌐◓Ⱨfiכ♥│ꜟⱩכ◔

╟╡ ╩ ℮↓≤⁹⌂⅔⁸ ─ ─ ⅛╠⁸JCAA ─ ╩

∆╢↓≤⅜ ⌂ Ⱪꜟ│⁸כ◔ ─ ╩ ≡⁸ ─ ⌐╟╡ ℮↓≤⅜≢

⅝╢⁹ 

─ꜟⱩכ◔ ◓Ⱨfiכ♥⁸│ ⌐╟╡ ℮↓≤⁹ 

─ ┼─≈⌂⅞ ╖│ ≢ ꜟⱩכ◔│⌐ꜟⱩכ◔⁸™ ╩ ⇔√Ᵽfi♪

╕√│ ⌐☻כ◦╩ ╡ ↑╢↓≤⁹⌂⅔⁸ │ ╩ ∆↓≤⁹ 

ꜟⱩכ◔ ┘ ─ꜟⱩכ◔ │⁸ ╩ ℮↓≤⁹ 

─ꜟⱩכ◔ │⁸ ≤ ∂ⱴכ◒╩ ⇔√ⱴכ◒Ᵽfi♪╕√│ ╩

╡ ↑╢↓≤⁹⌂⅔⁸ │ ╩ ∆↓≤⁹ 

⁸☻כ◦ꜟⱩכ◔Ⱪꜟ│⁸כ◔ ⱪ⁸כ♥ ─ ⌐│⅞ ╡⁸ ╩ ↑⌂™╟℮

⌐ ™⁸ │ꜟⱩכ◔ ┼™ ╙ⱪכ♥ ↑⌂™╟℮⌐ ∆╢↓≤⁹ 

  

─  

⌂ ─ │⁸ ╩ ∆╢↓≤⁹ 

│⁸ ≤⇔≡ ╩ ∆╢↓≤⁹ 

●☻⁸ ⌐↕╠↕╣╢ ┘ ─ ─ │⁸ ⱦ♬ꜟ ╩

∆╢↓≤⁹ 

ה ≤ ─ ─ ⌂ ≢⁸ ─ ┘ ⌂ ╩

↑╢⅔∕╣─⌂™ ─ │⁸ ≤℮ 2 ≤∆╢↓≤⁹ 

 

⌐│⁸ ╩ ℮↓≤⁹╕√⁸ ─ ⁸∕─ Ⱡ☺ ╡ ⁸ ─ⱷ♇◐

─│ↄ ⇔√ ⁸ ⁸Ⱳ♇◒☻ ⌐│ ╘ ╩ ∆↓≤⁹ 

Ⱳ♇◒☻ ┘☺ꜛ▬fi♩Ⱳ♇◒☻ ─ ⌐│⁸ ╘ ╩ ∆⁹ 

≤℮ 2 ─ │⁸₈ ₉⌐╟╢╙─≤⇔⁸ⱦ♬ꜟ ╩ ™╢

↓≤⁹ 

─  

─  

ᵑ ┘ ─ ≢ ⌂ │⁸⸗ꜟ♃ꜟ ╩ ⇔≡ ∆╢↓≤⁹ 
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ᵒ ╩ ⇔≡ ⌐ ∂╢ │⁸ ⌐ ⅜ ⇔⌂™╟℮ ╩ ℮↓≤⁹ 

─  

ᵑ ⁸◔כⱩꜟꜝ♇◒ ┘♄◒♩⅜ ─ ╩ ∆╢ │⁸ ⌂

≥ ⌐ ≠⅝ ∆╢↓≤⁹ 

ᵒ ⌐꜡♇◒►כꜟ ─ ╩ ⇔⁸⸗ꜟ♃ꜟ → ⁸ ↕1.6

─ ≢ ∆╢↓≤⁹╕√⁸ ┘ ≤─ │⁸ ꜟכ◦

╩ ∆╢↓≤⁹ 

ᵓ ⌐│ ╩ ⇔⁸⸗ꜟ♃ꜟ → ⁸ ╩ ≢ ∆╢↓

≤⁹ 

ᵔ ⌂ ─ ┘ ╩ ⇔≡ ⌐ ∂╢ ─ │⁸₈ (1)₉⌐

∂╢↓≤⁹ 

∕─ ⁸ ┘ ─ │⁸ ⌐ ™⁸ ┘ ⌐ ─⌂™╟

℮⌐ ℮↓≤⁹ 

  

 

│⁸ ┘ ─ ≤ ⌂ ╩ ∆╢⁹ 

─ ╣│⁸ 6.87kN ⌐⅔™≡⁸ 15 ─ │1/6 ≤⇔⁸ 15

╩ ⅎ16 ─ │2.5 ⁸16 ╩ ⅎ╢ │2.8 ≤∆╢⁹ 

⅛∑│⁸ ≤⇔≡ 1 ⌐1 ╩ ⇔⁸∕─ ↕│⁸ 30 ≤∆╢⁹√

∞⇔⁸ ─ ⅜№╢ │⁸ ⅛∑╩ ≢⅝╢⁹ 

⅜ ⌂ │⁸ ⌐ ∂≡ ≢ ⇔⁸ ⇔⌂™ ╩∆╢↓≤⁹ 

◖fi◒ꜞכ♩ ⌐ ↑╢ ⅛∑│⁸◖fi◒ꜞכ♩ ╩ ∆╢↓≤⁹ 

 

─ ↑│⁸ ╩ ─ ⁸ ⌂ ↕─ ⱷ♇◐Ⱳꜟ♩╕√│

≢ ⌐ ℮↓≤⁹ 

─ │⁸ ⌐ ℮↓≤≤⇔⁸ ⌐ №↑╩ ∫≡│⌂╠⌂

™⁹ 

⌐ ∆╢ │⁸300V ─ │3.2 ─ │2.6 ─ ↕─

╕√│↓╣≤ ─ ה↕ ↕─╙─╩⁸300 ╩ ⅎ╢ ╕√│

│ 3.5 ─ │4 ─ ↕─ ╕√│↓╣≤ ─ ה↕

↕─╙─╩ ∆╢↓≤⁹ 

≤ ─ │ ╩ ⇔⁸ ⅜ ⌐ ⇔⌂™╟℮⌐ ╡╩ ↑

╢↓≤⁹ 

⅜™⇔│⁸ ─ ⌐╟╡⁸Ⱨfiה ה ─⅜™⇔⅛╠ ⌂╙─╩ ∆╢↓≤⁹ 

ה  

╕√│ ─ ⁸ ⅝⁸ ┘ ─ │⁸ ⌐ ≠ↄ↓

≤⁹ 

│⁸ ─ ⌐ ↑≡│⌂╠⌂™⁹ 

╩ ∆╢ ┘ ─ ∆╢ ─ ⌐│⁸ 2.5 ─ ⌐

⅜™⇔╩ ↑╢↓≤⁹ 
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∟╞℮ ─  

℮╞∟─ꜟⱩכ◔ ⌐│⁸ 22 ─ ⱷ♇◐ ╟╡ ╩ ꜟⱩכ◔⁸⇔

Ɫfi●כ─ │50 ≤∆╢↓≤⁹ 

∟╞℮ ─ │⁸ ⌐ⱨ♇◒Ⱳꜟ♩╩ ⇔⁸ ⌐ ⌐ ╘ ⌐ ∂≡

╩ꜟ◒♇fiⱣכ♃ ⇔⁸ ─ ⌐⅔™≡│ ⌂ ⌐╟╡ ↑╢↓≤⁹ 

─ꜟⱩכ◔ ה ⌐│⁸⅜™ ╕√│ ╩ ⇔⁸ ⅜ ⇔⌂™╟℮⌐

⌐ ⅛∫≡ ╩ ↑≡ ↑╢↓≤⁹ 

⌐│⁸ Ⱳꜟ♩ ┘ ⁸∕─ ─ ╩ ╩ ↑╢↓≤⁹ 

4  

─ ≤─ ™  

⁸ ⁸●☻ ⁸ ─ ⌐≈™≡│⁸№╠⅛∂╘ ╩ ™⁸∕─

╩ ⌐≈⅝≤╘≡⅛╠ ⌐ ∆╢↓≤⁹ 

─ ≤─ ⌂≥─ ⌐≈™≡│⁸ ⌐╟╢⁹ 

─  

│⁸ ⌂ →⁸ ⅜⌂™╟℮⌐ ∆╢↓≤⁹ 

─ │⁸ ⌐ ⅜ ⇔⌂™╟℮⌐ ∆╢↓≤⁹ 

≤ ≤─ │⁸ ⌐ ⅜ ⇔⌂™╟℮⌐ ◓fiꜞכ◦╢№─ ╩ ∆

╢↓≤⁹ 

≤Ɫfi♪ⱱ⁸ꜟכⱴfiⱱכꜟ─ │⁸Ɫfi♪ⱱ⁸ꜟכⱴfiⱱכꜟ ⌐ ⅜ ⇔ ™

╟℮⌐ ∆╢↓≤⁹ 

ⱦ♬ꜟ ⁸ ─ │⁸ ╕√│ ╩ ⌐ ⅝⌂╠⇔⁸ ⇔

√ ─ ╩ ─ ╕√│ ╩ ™≡ ╘ ╘╢⁹⌂⅔⁸ⱴfiⱱכꜟ ┘Ɫfi♪ⱱכꜟ≤─

⌐│ⱬꜟⱴ►☻ ╩ ↑╢⁹ 

╩ ↄ ≢⁸ ⁸ ≢⁸ 200mm ╩ ⇔√

─ ↕│ ─≤⅔╡≤∆╢⁹ 

ᵑ ─ ─ ╩ ↑╢⅔∕╣─№╢ ─ │⁸0.6m ─ ╡≤∆╢⁹√

∞⇔⁸ ─№╢ │ ⅛╠0.3m ≢⁸ ⅛╠0.6m ─ ╡≤∆╢⁹ 

ᵒ ∕─ ─ ─ │⁸0.3m ─ ╡≤∆╢⁹ 

Ɫfi♪ⱱכꜟ ┘ⱴfiⱱכꜟ─  

Ɫfi♪ⱱכꜟ ┘ⱴfiⱱכꜟ─ ה↕⅝ ─ꜟⱩכ◔⁸│ ╣ ┘ →⌐ ∆╢╙─≤

∆╢↓≤⁹ 

Ɫfi♪ⱱכꜟ ┘ⱴfiⱱ⁸│ꜟכ ◖fi◒ꜞכ♩ ╡≤⇔⁸ ∕─ ─ ─ ⌐

ⅎ℮╢ ≤⇔⁸⅛≈⁸∕─ ─ ╕╡ ╩ ≢⅝╢ ≤∆╢↓≤⁹ 

ⱴfiⱱכꜟ─ ꜟⱩכ◔│⌐ ┘ ╩ ⅎ╢ ╩ ↑⁸ ─ ╩ ↑╢↓

≤⁹ 

⅜ꜟⱩכ◔ ╩ ∆╢ │⁸ ⌐ ∂≡ⱴfiⱱכꜟ╩ ↑╢↓≤⁹ 

↕1.4 ╩ ⅎ╢ⱴfiⱱכꜟ╩ ∆╢ │⁸ ⁸ ♃ꜝ♇ⱪ╩ ↑╢↓≤⁹ 

♩ꜝⱨ ┘ ≤─ │⁸⸗ꜟ♃ꜟ ╩ ™≡ ╠⅛⌐ ⌐ꜟⱩכ◔⁸→ ╩

ⅎ⌂™ ≤∆╢↓≤⁹ 
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Ɫfi♪ⱱכꜟ ┘ⱴfiⱱכꜟ─ ≢ ⌐≢╢ │⁸⸗ꜟ♃ꜟ →╩ ℮⁹ 

┘ ⇔ 

⇔√ │⁸ ⌐ ⅝ ╘≡ ⌐∆╢↓≤⁹ 

⇔─√╘─ │⁸ ⌂≥⌐ ╩ ⅎ⌂™╟℮⌂ ⁸ ⌂≥╩ ╕∏⁸⅛≈

─ ⇔ │⁸ ⌂≥⌐ ╩ ∂↕∑⌂™╙─╩ ∆╢↓≤⁹ 

─ ⇔ │⁸∆⅝ ⅜⌂™╟℮⌐ ⌐ ⅝ ╘╢↓≤⁹ 

─ ╩ ↕∑⁸⅛≈⁸ ⇔≡ ∆╢ │⁸ ⌐ ─

⇔ │∆⅝ ─⌂™╟℮⌐ ⌐ ⅝ ╘╢⁹ 

⇔─ ≤⇔≡⁸ ─ ─ ⌐ ∆╢⁹ 

─ꜟⱩכ◔ ─⧵ה  

─ꜟⱩכ◔ │⁸ ≤⇔≡ ╦⌂™╙─≤∆╢⅜⁸╛╗╩ ⌂™ │Ɫfi♪ⱱ⁸ꜟכ

ⱴfiⱱכꜟ╕√│ ≢ ℮↓≤⁹ 

ꜟכ⁸ⱴfiⱱꜟכⱩꜟ│⁸Ɫfi♪ⱱכ◔ ⁸ ┘ ↄ≢│⁸ ⌂ ╩ √

∑╢↓≤⁹ 

╩ꜟⱩכ◔ ⌐ ™ →╢ │⁸ 2.5 ─ ↕╕≢ ⌐╟╡ ∆╢↓

≤⁹ 

ꜟⱩכ◔ ┘ ─ ⁸ ┘ ╩ ℮ │⁸ ─ ∟

™─ ∆╢↓≤⁹ 

─ꜟⱩכ◔  

⅜ꜟⱩכ◔ ╕√│ Ⱪꜟ≤⁸כ◔ ⅜ꜟⱩכ◔ ─≥ꜟⱩכ◔

─ ⌐≈™≡│⁸ ⌐ ⌂ ─ ⅜№╢ ╩ ⅝30 כ◔

Ⱪꜟ≤ ꜟⱩכ◔ │15cm ∆╢↓≤⁹√∞⇔⁸ⱴfiⱱ⁸ꜟכⱢfi♪ⱱכꜟ

─ ≢ ⇔⌂™╟℮⌐ ∆╢ │↓─ ╡≢│⌂™⁹ 

Ⱪꜟ≤⁸כ◔ ≤│⁸ ⅜ꜟⱩכ◔ ⌂ ╕√│ ─№╢

─ ⌐ ╘╠╣╢ ╕√│ ⌐ ⌂ ─ ⅜№╢ ╩ ⅝⁸ Ⱪכ◔

ꜟ≢│30 ⁸ Ⱪꜟ≢│60כ◔ ∆╢↓≤⁹ 

─  

─ꜟⱩכ◔⁸│⌐ ─ 20 40 ꜟⱩכ◔⌐ ╩♩כ◦ ∆╢↓≤⁹ 

⁸ ─ꜟⱩכ◔ ⌐│⁸ ⌐ ∆≤⅔╡⁸ ─ ⁸ ⁸

┘ ╩⅔⅔╗⌡2 ≢ ⌐♩כ◦ ∆╢⅛⁸╕√│ⱪꜝ☻♅♇◒ ⌐ ⇔⁸

⁷⁷ m ×3 ⁷⁷

    

⁷⁷ л ⁷⁷

    
⁷⁷⁷ ○꜠fi☺⁷⁷ ⁷⁷ ≈⅝

⁷⁷⁷⁷ⱪꜝ☻♅♇◒ ─

⁷⁷ m ×3

  

⁷⁷ л

  

⁷ ⱪꜝ☻♅♇◒ mm ⁷ ⁷

⁷⁷⁷⁷⁷ ─♩כ◦

70

mm

80

mm

730 mm
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⌐ ↑╢↓≤⁹ 

─ꜟⱩכ◔ ⅜╡ ─ ⌐│⁸∕─ ╩ ∆╢◖fi◒ꜞכ♩ 8 ×8 ×75

─ ╩ ⌂ ⌐ ↑╢↓≤⁹ 

  

⁸ ─  

⌐ ∆╢ ⌐≈™≡│⁸ ╩ ⇔ ─ ⌐╟╢ ╩ ↑

⌂↑╣┌⌂╠⌂™⁹ 

⌐ ∆╢ ה │⁸ ⁸ ⁸

⌐╟╡⁸ ∕─ ─ ⌐ ⇔√╙─≢⌂↑╣┌⌂╠⌂™⁹ 

⌐⅔↑╢ │⁸ ─ ⌐≈™≡ ℮╙─≤⇔⁸ ⌐№√∫≡│ ⌐ ≤

∑╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

⁸ ∕─ ה ⌐ ∆╢ ─  

≤─ ─  

ה ─ ⁸ ⁸ ┘ ─  

╩ ∂╢⅔∕╣─№╢ ─  

╩ ─ ∆╢ ⌐≈™≡ ℮↓≤⁹ 

↔≤⌐ ╩ ∆╢↓≤⁹ 

⁸ ╩ ⁸ ↔≤⌐ ℮↓≤⁹ 

┘ הꜟⱩכ◔─ │⁸ ⁸ ╩ ℮↓≤⁹ 

─ ╩ ⇔√ ⁸ ─ ╩ ℮↓≤⁹ 

ᵑ ─  

ᵒ ─ ⁸ ─ ⁸ ⌐ ∂≡  

ᵓ ─ ─  

ᵔ ⁸ ⁸ ─ ⁸  

ᵕ ∕─ ⁸ ⌐╟╡ ╩ ∂╢⅔∕╣─  

10 ∕─ ≤∆╢  

 

│⁸ ⅜ ∕─ ─ ⌐ ≠⅝ ─ ╩ ∆╢╙─

⌐≈™≡⁸ ─ ⌐╟╡⁸ ⌐ ╦╢ ─ ⁸ ─♃כ♦ ⁸ ┘

⌐ ╦╢ ⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐№√∫≡│⁸ ⌐ ⌂ ╩ ∆╢≤≤╙⌐⁸∕─ ⁸ ⁸ ⁸

⌐≈™≡ ≤ ∑╩ ™ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─  

⁸ ─ │⁸ ╛⅛⌐ ╩ ⇔⁸ ⌐ ∆╢↓≤⁹╕√⁸ ⌐ ∂≡

─ ╩ ∆╢↓≤⁹ 

 

   

  

╩ ∆  

╩  
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⌐ ╘─⌂™ │ ≤ ∆╢↓≤⁹ 

╩ ∆  

╩  

⌐ ╘─⌂™ │ ≤ ∆╢↓≤⁹ 

╩ ∆  

╩  

⌐ ╘─⌂™ │ ≤ ∆╢↓≤⁹ 

╩ ∆  

╩  

⌐ ╘─⌂™ │ ≤ ∆╢↓≤⁹ 

─  

╩  

⌐ ╘─⌂™ │ ≤ ∆╢↓≤⁹ 

╩ ⌐∆╢  

╩  

⌐ ╘─⌂™ │ ≤ ∆╢↓≤⁹ 

│⁸ ⌐ ╘─⌂™ │⁸ ─ⱦ♬ꜟ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕

√⁸ ─ ↕│ ⌐╟╢╙─≤∆╢⁹ 

 

ᵑ ─  

  

ᵒ ⁸ ┘∕─ ─ 14  

 

ᵑ  

  

 

 

 

 

─ ─ ↕ ─ ─ ↕

100 14 1,000 60 

200 14 1,200 100 

400 22 

600 38 

800 50 

100 200 400

5 10 20 5.5 

10 20 40 8 

20 40 75 14 

40 75 150 22 

60 125 250 38 

75 150 300 60 

100 200 400 60 

175 350 700 100 

1 ⌐ ∆╢ ─
─ ↕
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ᵒ ≢ ∆╢  

    

╕√│   

    

 ─ ⅜ ╩ ∆╢≤⅝│⁸ ⌂≥─ ⌐ ≠™≡ ─  

↕╩ ∆╢⁹ 

 

─ ⌐ ╘─⌂™  

┘ ─  

ᵑ ─ │⁸ ≤⇔≡ ─ ∟ ™─╙≤ ∆╢↓≤⁹ 

ᵒ │⁸⌂╢═ↄ ─ ™≤↓╤≢⁸●☻⁸ ⌐╟╢ ─⅔∕╣─⌂™ ≢⁸

─ ⅜ 0.75 ─ ↕⌐ ∆╢↓≤⁹ 

ᵓ ╩ ∆╢ ┘ ≤ ∆╢ │⁸ ⅛≈ ⌐ ⌐ ∆

╢╙─≤⇔⁸ │⁸ ≤⇔≡ ⌐ ⌐⌂╢╟℮ ∆╢↓≤⁹ 

ᵔ │⁸ 0.75 ⅛╠ 2.5 ╕≢─ ╩ ⱦ♬ꜟ ╕√│↓╣≤ ─

┘ ↕─№╢╙─≢ ℮≤≤╙⌐⁸ ─ ⌐╟╢ ╩ ∆╢

↓≤⁹ 

ᵕ │⁸ ⌐ ∂⁸ ∆═⅝ ⅛╠0.3 ─ ┘ ╡ ╩

⅝⁸ ⌐ ╘≡ ╩ ∆╢↓≤⁹ 

ᵖ ╩ ─ ╣╢⅔∕╣⅜№╢ ≢⁸ ─╟℮⌂ ⌐ ∫≡ ∆╢ │⁸

╩ ∕─ ─ ─ ⅛╠0.3m ↄ ∆╢ ╩ ⅝ ╩ ≢∕

─ ⅛╠1 ⇔≡ ∆╢↓≤⁹ 

ᵗ → ╩ ⇔≡№╢ ⌐│⁸ ╩ ⇔⌂™↓≤⁹ 

┘ ─  

ᵑ ₈ (1)₉⌐╟╢↓≤⁹ 

ᵒ ╩ ∆ ≤ ≤─ ⌐ ™╢ │⁸ ⁸ ♄◒♩ ⁸Ᵽ

☻♄◒♩ ⁸ ≤℮ ⁸ ├ ⁸ⱨ꜡▪♄◒♩ ─Ⱳfi♦▫fi◓⅜

↕╣≡⅔╡⁸ ה ⌐ ↕╣≡™╢ │↓╣⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

─ ↕
─ ↕

14 2.6 

38 3.2 

100 14 

250 22 

250 38 

40 

40 

─ ≢
( ⌐ ∆╢ ─ )

5 

10 

20 

200 400

40A (2.2 )30A (3.7 ) 30 1.6 mm 

60A (3.7 ) 60A (7.5 ) 50 2.0 mm 

125A (7.5 )125A(18.5 )100 5.5 

175A (22 )175A(45 ) 150 8 

225A(55 ) 200 14 

300A (37 )300A(75 ) 400 22 

600 38 

1,000 60 

1,200 100 

─ ↕
┘∕─ ⌂≥─ ∕─ ─╙── (

⌂≥─ )
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⁸∕─ ⌐ ╘─⌂™  

│⁸ ↔≤⌐ ∆╢↓≤╩ ≤∆╢⁹√∞⇔⁸ ─ │⁸™⅛⌂

╢ ╙ ⌐ ╩ ℮╙─≤∆╢⁹ 

ᵑ ╩ ↄ⁹  

ᵒ  

ᵓ ┘  

ᵔ  

ᵕ  

─ ⅜ ╠╣⌂™ │⁸ ╩ ∆╢↓≤⁹ 

┘ ─ꜟⱩכ◔ ┼™ │⁸ ╕√│ ─1 ≢ ∆╢↓

≤⁹ 

─2 │⁸ ≤⇔≡ ≤∆╢↓≤⁹ 

│⁸ Ⱪꜟ⁸כ◔ ꜟⱩכ◔ ≤⌂╢═ↄ ∆╢↓≤⁹ 

≤ ╕√│ ─ │⁸Ɫfi♄ → ╩⇔⌂™⁹ 

10 ≤ ⁸ ─ ≤─  

┘∕─ ─ │⁸ ⁸ ─ ┘∕─ ─ ≤2

∆↓≤⁹ 

11 ─  

│⁸∕─ ↔≤⌐⁸ ─≤⅔╡ ╩ ↑╢╙─≤∆╢⁹√∞⇔⁸

⌐≈™≡│⁸ ─ ∆╢╙─≤∆╢⁹ 

ᵑ ┘ │⁸₈12.3.1   5 (3) ₉⌐ ∂╢↓≤⁹ 

ᵒ ┘ ─™∏╣⅛⅜⁸ ⌐╟╡ ≢⅝⌂™ ⌐│

─ ⌐╟╢↓≤⁹ 
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↓─ │⁸ ─ ⌐ ∆╢ⱳfiⱪ ⁸ ⁸ ─

⌐ ∆╢⁹ 

↓─ ⌐ ╘─⌂™ │⁸ ⌐ ╘╢ ⌐╟╢╙─≤∆╢⁹ 

⌐│⁸ ╛∆™≤↓╤⌐ ─ ה ╩ ⇔√ ╩ ↑╢╙─≤∆╢⁹

⌂⅔⁸ ⌐≈™≡│⁸ ─ ╩ ╢╙─≤∆╢⁹ 

 

  

 ⱳfiⱪ  

 

⁸ │ ⅜ ⌂ ≤⇔⁸ ⁸JIS ┘JWWA ⌐╟╢╙─≤∆╢⁹ 

╛ ⅜ ⌂ↄ ⌐ ⅜≢⅝╢≤≤╙⌐⁸ ⌐ ∆ ⌐ ⇔≡◐ꜗⱦ

⅜fiꜛ◦כ♥ ⇔⌂™↓≤⁹ 

─ ⁸ ⅜≤⌂◓fi☺כ◘⁸≡∫╟⌐≤⌂ ∂⌂™↓≤⁹ 

╩ ∆╢ⱳfiⱪ≢│⁸ ─ ⌂≥≢ⱳfiⱪ─ ⌐ ╩⅝√↕⌂

™╟℮⁸ⱨꜝ▬ⱱ▬⁸ꜟכ ─ ⌂≥╩ ∆╢↓≤⁹ 

 

│⁸JIS B 8301₈ ⱳfiⱪ⁸ ⱳfiⱪ ┘ ⱳfiⱪ ₉⌐╟╢⁹ 

ⱳfiⱪ       JIS B 8322⌐╟╢⁹ 

ⱳfiⱪ       JIS B 8313⌐╟╢⁹ 

ⱳfiⱪ          ⌐╟╢⁹ 

            ⌐╟╢⁹ 

ⱳfiⱪ           ⌐╟╢⁹ 

             

           ⌐╟╢  

ⱨꜝfi☺          ⌐╟╢⁹ 

10           ⌐╟╢⁹ 

11              ⌐╟╢⁹ 

12            JIS B 8301⁸8302⌐ ∂╢⁹ 

13           ┘              

Ⱪꜟ♪fi   1.6  

ⱨ꜡כ♩ ╕√│    

                

⁸ ◌Ᵽכ           

                 

                

Ⱳꜟ♩ה♫♇♩            



158 

 

∕─ ⌂╙─             

14  ( ╗⁹)                      

∕─ ⌂╙─             

15             Ɽ♇◐fi                 

∕─ ⌂╙─             

ה ⱳfiⱪ 

             ─ ⁸ ─ ⁸  

             ⱳfiⱪ⁸ ⱳfiⱪ 

┘        ⌐╟╢⁹ 

            ⌐╟╢⁹ 

            ⌐╟╢⁹ 

ⱳfiⱪ           ⌐╟╢⁹ 

             

           ⌐╟╢  

ⱨꜝfi☺          ⌐╟╢⁹ 

10           ⌐╟╢⁹ 

11              ⌐╟╢⁹ 

12            JIS B 8301⁸8302⌐ ∂╢⁹ 

13           ┘              

Ⱪꜟ♪fi   1.6  

ⱨ꜡כ♩ ╕√│    

                              

⁸ ◌Ᵽכ           

                 

ⱬ♇♪                

Ⱳꜟ♩ה♫♇♩            

∕─ ⌂╙─             

14             ╗⁹          

∕─ ⌂╙─             

15             Ɽ♇◐fi                 

∕─ ⌂╙─             

 

             ⁸ ⱳfiⱪ ─  

             ☻▬fi◓  

             ⌐╟╢⁹ 

         7.5kP  

(ⱳfiⱪ ⅜↓╣╩ ⅎ╢╙─│  

         JIS B 2062⁸JWWA B 122⌐ ∂╢⁹ 

╣        JIS B 2062⁸JWWA B 122⌐ ∂╢⁹ 

ⱨꜝfi☺          JIS B 2062⁸JWWA B 122⌐ ∂╢⁹ 
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          ⌐╟╢⁹ 

          ⌐╟╢⁹ 

10           Ᵽ▬Ɽ☻                 

ꜞⱵ♇♩☻▬♇♅       

Ⱳꜟ♩ה♫♇♩            

∕─ ⌂╙─             

11 ∕─             ─ ≤∆╢⁹ 

 

             ⱳfiⱪ  

             Ⱡ☺  

             ⌐╟╢⁹ 

         0.735MPa 

(ⱳfiⱪ ⅜↓╣╩ ⅎ╢╙─│  

         JIS B 2062⁸JWWA B 122 ⌐ ∂╢⁹ 

╣        JIS B 2062⁸JWWA B 122 ⌐ ∂╢⁹ 

ⱨꜝfi☺          JIS B 2062⁸JWWA B 122 ⌐ ∂╢⁹ 

           ┘ ( ⇔ )  

          ⌐╟╢⁹ 

10           ⌐╟╢⁹ 

11         ₈и  10.8 ₉─  

⌐╟╢⁹ 

12           Ⱳꜟ♩ה♫♇♩            

∕─ ⌂╙─             

13 ∕─             ─ ≤∆╢⁹ 

ⱳfiⱪ 

             ⱳfiⱪ◔כ◦fi◓  

             ⱳfiⱪ 

             ⌐╟╢⁹ 

          ⌐╟╢⁹ 

          ⌐╟╢⁹ 

             

          ⌐╟╢⁹ 

                            

                  

⁸ ◌Ᵽכ           

Ⱳꜟ♩ה♫♇♩            

ⱬכ☻                

∕─ ⌂╙─             
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             ∆╢ ─ ⌐ ╕╣≡™╢◗Ⱶ─  

             ⌐╟╢⁹ 

∕─           ⌐╟╢⁹ 

 

             ─ ─  

             ⌐╟╢⁹ 

∕─           ⌐╟╢⁹ 

 

             ─ ≢ ∆╢ ─  

             ⌐╟╢⁹ 

∕─           ⌐╟╢⁹ 

 

             ⌐ ╩ ⇔ ⇔√ⱨ꜡♇◒─  

             ⌐╟╢⁹ 

∕─           ⌐╟╢⁹ 

 

 

ᵑ              

ᵒ             ⌐╟╢⁹ 

ᵓ ⌐≈™≡│⁸ ┘ ╩ ∆╢↓≤⁹ 

ᵔ ⌐≈™≡│⁸ ┘ ╩ ∆╢↓≤⁹ 

ᵕ ─ │⁸ 20ϴ ≢№╢↓≤⁹ 

┼ ∆╢ │⁸ 20ϴ ≢ ╩⇔⌂™╟℮⌐∆╢√╘⁸ ─

╩ ∆╢╙─≤∆╢⁹√∞⇔⁸ ⌐≈™≡│⁸ ⌐╟╢╙─≤∆╢⁹ 

ᵑ ▪ⱨ♃כꜝכ◒כ ┘ ☿Ɽ꜠כ♃  

ᵒ ♄☻♩ⱨ▫ꜟ♃ ┘  

ᵓ ◄▪כ♪ꜝ▬ꜘ( )  

ᵔ  

ᵕ Ⱬ♇♄ ┘  

ᵖ  

ᵗ ┘ ─ ╩ ∆↓≤⁹ 

ᵘ ∕─ ⌂╙─ 

  

 

 

ᵑ │⁸JWWA K 1342005 ╩ ™╢↓≤⁹ 

ᵒ │ ⌐╟╡ ⅜ ⌂╢─≢ ה ⌐ ∂√╙─╩ ∆╢↓≤⁹ 

ᵓ ⌐ ∆╢≤ ╩ ↓⇔ ≢№╢√╘⁸ ─ ™ ╩ ∆╢↓≤⁹ 
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ᵔ ≤▪ꜟ◌ꜞ ⅜ ∆╢≤ ●☻╩ ∂ ≢№╢─≢⁸ ₁─ ⁸

⌂≥)╩ ↕∑ ─ ⌐╙ ⌐ ⇔⌂™╟℮⌐∆╢↓≤⁹ 

ᵕ ⁸ ⁸ ⁸ ⁸ ⌂≥⌐│ ─ ⁸ ╩ ℮↓≤⁹ 

ᵖ ─ ─√╘⁸ ⁸ ⁸ ꜞ◌ꜟ▪ה ╩ ↑╢

↓≤⁹ 

 

ᵑ 90% ─ ─ │ ≤⇔≡ ≤⇔⁸ ╩ ⁸

⌐ ─ ╩ ∆↓≤⁹ 

ᵒ Ⱶ☻♩╩ ה ⇔⌂™╟℮ ╩ ↑╢↓≤⁹ 

ᵓ ─ │⁸ ⌐╟╢↓≤⁹ 

ᵔ │⁸ ≢⁸ ≢№╢↓≤⁹ 

ᵕ ⅛╠ ⇔√ ⌐ ⅎ⁸ ⁸ ╩ ↑⁸ ╣ ╕√│

╩ ∆╢↓≤⁹ 

ᵖ ⇔√ ⅜ ⌐ ⇔⌂™╟℮⌐ ─ ה │ ≢ ∆╢↓≤⁹ 

ᵗ ⌐│⁸ ⁸ ⁸ ╩♫כ꜠♩☻ ↑╢↓≤⁹ 

ᵘ ∕─ ⌂╙─│⁸ ⌐╟╢↓≤⁹ 

 

ᵑ │⁸pH ≤⇔≡ ╟ↄ ≢⅝╢╟℮⌐⁸ ─ ⌂≥─ ╩ ⇔

∆╢↓≤⁹ 

ᵒ │⁸ ⱳfiⱪ⁸ ⁸ ┘ ─ ∑⌐╟╢ ╩ ≤

⇔⁸ │ ⌐╟╢↓≤⁹ 

ᵓ ⱳfiⱪ│ ─ ™╙─╩ ∆╢↓≤⁹ 

ᵔ │⁸ ה ⌐ ╣≡™╢↓≤⁹ 

ᵕ ⌐│⁸ ⌂ fiכ꜠♪⌐ ┘ ⅝╩ ↑╢↓≤⁹ 

ᵖ ⌐│☻♩꜠⁸≥♫כ ה ╩ ⇔≡ ╩ ↑╢↓≤⁹ 

ᵗ ∕─ ⌂╙─│⁸ ⌐╟╢↓≤⁹ 

♄כ♁  

 

ᵑ ♁כ♄ │⁸JWWA K 1222005 ♫♩ꜞ►ⱶ╩ ┘ ≢ ⇔

√╙─╩ ™╢↓≤⁹ 

ᵒ ₈13.2.3   1 (1)  ᵔ ᵖ₉⌐ ∂╢↓≤⁹ 

 

ᵑ │⁸45 ─ 20╩♄כ♁ ⌐ ∆╢╙─≤∆╢↓≤⁹ 

ᵒ │⁸ ⌐╟╢ ⌐ ⅎ╢ ≤∆╢↓≤⁹ 

ᵓ ⌐ ╩ ∆╢↓≤⁹ 

ᵔ ─ ╩ ┼ ∆╢ ⱳfiⱪ╩ ∆╢↓≤⁹ 

ᵕ ∕─ ⌂╙─│⁸ ⌐╟╢↓≤⁹ 

 

ᵑ ♁כ♄ ─ │⁸ ≤⇔≡20 ≤∆╢↓≤⁹ 

ᵒ │⁸ ≢⁸ ▪ꜟ◌ꜞ ≢№╢↓≤⁹ 
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ᵓ │⁸●☻ ⅝╩ ↑╢↓≤⁹ 

ᵔ₈13.2.3   1 (2) ᵓ⁸ᵕ ᵘ₉⌐ ∂╢↓≤⁹ 

 

ᵑ ⱳfiⱪ│ ▪ꜟ◌ꜞ ─ ™╙─╩ ∆╢↓≤⁹ 

ᵒ ₈13.2.3   1 (3) ᵒ⁸ᵔ ᵗ₉⌐ ∂╢↓≤⁹ 

♫♩ꜞ►ⱶ  

 

ᵑ ♫♩ꜞ►ⱶ │⁸JWWA K 1202008- 2 ♫♩ꜞ►ⱶ╩ ™

╢↓≤⁹ 

ᵒ ₈13.2.3   1 (1)  ᵔ ᵖ₉⌐ ∂╢↓≤⁹ 

 

ᵑ │⁸ ⌐ ╣√ⱳꜞ◄♅꜠fi⁸ⱳꜞ ⱦ♬ꜟ⁸♅♃fi ╩ ⇔⁸ ⌂

⅜ ⇔⌂™ ≤∆╢↓≤⁹ 

ᵒ ⌐│⁸ ╣ ⁸ fiכ꜠♪⁸ ⁸ ⁸ ⁸ ⁸ ⁸∕

─ ⌂ ╩ ↑╢↓≤⁹ 

ᵓ ♫♩ꜞ►ⱶ─ ╩ ∆╢√╘ ⌂ │⁸ ╩ ↑╢↓≤⁹ 

ᵔ ₈13.2.3   1 (2)  ᵕ ᵘ₉⌐ ∂╢↓≤⁹ 

 

ᵑ ♫♩ꜞ►ⱶ │⁸ Ⱡ☺ⱳfiⱪ╕√│ ╩ ≤⇔⁸

│ ⌐╟╢↓≤⁹ 

ᵒ ⱳfiⱪ─ ⌐│⁸ ⁸ ⁸ ╩ ↑⁸ ⌂ ⅜≢⅝╢↓≤⁹ 

ᵓ ─ ╡ ─ ╩∆╢↓≤ ●☻ ⅝ ⁹ 

ᵔ │⁸ ה ⌐ ╣≡™╢↓≤⁹ 

ᵕ ₈13.2.3   1 (3)  ᵒ ᵗ₉⌐ ∂╢↓≤⁹ 

 

ᵑ ⌐│⁸ ╩ ↑╢↓≤⁹╕√⁸ │⁸ ─ ≤⇔⁸

ⱳfiⱪ⁸ ╩ ↑╢↓≤⁹⌂⅔⁸ ∆╢↓≤⅜ ⌂ │⁸ ⁸ ╩ ⇔

√☻Ɑכ☻╩ ↑╢↓≤⁹ 

ᵒ ∕─ ⌂╙─│⁸ ⌐╟╢↓≤⁹ 

 

   

  

─ ⌐ ∆╢ │⁸ ⌐╟╢╙─≤∆╢⁹ ⌐ ─№╢╙─⌐≈™≡

│⁸ ⌐ ה ─ ╩ ℮╙─≤∆╢⁹ 

│⁸ ≡JIS ⌐ ⇔√╙─╕√│↓╣≤ ─╙─≤∆╢⅜⁸ ─ ™

⁸ ⁸○♂fi ⌐ ∆╢ ⌐≈™≡│ ⌐ ⅎ℮╢ ╩ ⇔⁸ ─ ╩

≡ ∆╢╙─≤∆╢⁹ 

 

JIS Z  2241  

JIS Z  2242 ─◦ꜗꜟⱧכ  
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JIS Z  2244 6 ⅛√↕  

JIS Z  2248 → → ⁸ ⁸  

JIS ⌐⌂™ │⁸ ⌐╟╢╙─≤∆╢ 

JEC  

JEM  

JCS  

JAS  

JWWA 

JSWAS 

∕─  

 

  

 ─  

─ │⁸ ◒כ▪≡⇔≥ ≤⇔⁸ ⌂ │ꜞⱬ♇♩ ╘╕√│Ⱳꜟ♩ ╘≤⇔

⌂↑╣┌⌂╠⌂™⁹ 

─ ↑│⁸ꜝ☺▪ꜟ ┘☻ꜝ☻♩ ⌐ ⅎ℮╢╙─≤⇔⁸⅛≈ ─ ™╙─≢

─ ⌐ ⅜№∫≡│⌂╠⌂™⁹ 

─ │⁸ ⁸ ≤⇔ │ ⇔√ ≢⌂↑╣┌⌂╠⌂™⁹ 

⌐≈™≡│⁸∕─ ⌐ ⁸◒♇▼♅כꜝ◌≡∂ ╩ ℮╙─≤∆╢

⅜⁸ ─ ⅜№╢ │↓─ ╡≢│⌂™⁹╕√⁸ ⌐ ╘╠╣√╙─│↓╣⌐ ℮╙

─≤∆╢⁹ 

│⁸∕─ ⌐ ⇔√ ╩ ™╢╙─≤∆╢⁹╕√⁸ fi⁸כ▼♅⌐ ⱬꜟ

♩ ╩ ∆╢ │⁸⅛╖ ™╩ ⌐⇔⁸ ─ ™╙─≤⇔⁸ ─◌Ᵽכ╩ ↑

⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ≢ →╩ ∫√╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ה ⌐ ∂≡ ⌂ ≤⇔⁸ ⌐ ╣⁸⅛≈ ─

⅜ ⌐ ⅎ╢ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

→ ┘ │ ⌐ ™⁸ ⌐│ ⌐ ⌂╟℮⌐ ⱴכ◒ ╩ ↑╢

╙─≤∆╢⁹ 

  

─ │⁸ ה ≢ ∆╢ ╩ ⅝⁸ ≢ ∆╢↓≤╩ ≤∆╢⁹ 

─ │⁸ ↕╣╢ ─ ╩ ⇔⁸ ⌂╙─≤∆╢⁹ 

─ ╩ ◖fi◒ꜞכ♩ ┼ ← │⁸ ╩ ⇔ ⇔⁸ ≢ ╠∑⁸◖

fi◒ꜞכ♩╩ ∆╢╙─≤∆╢⁹ 

─ ⌐№√∫≡⁸ ◖fi◒ꜞכ♩─│≈╡─ ⅜ ∂√ │⁸ ≤ ─

℮ⅎ⁸ ה ╩≢⅝╢∞↑ ↕∑⌂™ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

≢ ∆╢ ─ ↑│⁸ ⁸ ⅜ ⅛≈ ≢⁸ ה

⌐ ⅎ╢╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ─ ⅜ ⌂ ⌐│ ⌂ ╩

∂╢╙─≤∆╢⁹ 
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⅜ ⅝™ ─ ⌐№√∫≡│⁸ ╩ ⌐ ⇔⁸ ╩ ⌂↑╣┌⌂

╠⌂™⁹ 

─ ⌂ ─ ⌐№√∫≡│⁸ ≤ ∆╢≤≤╙⌐⁸ ─ ∞

⇔ ⌐ ─ ╩ ≡⅛╠ ∆╢╙─≤∆╢⁹ 

─ ↑⌐№√∫≡│⁸ ►▼♇☺ ┘ ꜝ▬♫ ╩ ⇔≡ ⌐

⌐ ∞⇔ ╩ ℮╙─≤∆╢⁹ 

─ ┘ ╩ ☻ꜝⱩ ─◖fi◒ꜞכ♩ ⌐ ↑╢ │⁸ ─

╩ ⇔⁸ ⁸ ⌂≥╩ ⌐ ∆╢↓≤⁹ 

─ ↑│⁸ ─ Ⱳꜟ♩╩ ™⁸ ≤⇔≡ ⅝⇔⁸ ⅎ ╗⁹√∞⇔⁸↓╣

⌐╟╢ ⅜≢⅝⌂™ │⁸ ─ ╩ √№≤ ▪fi◌כ ⌐╟╡ ≢

⅝╢╙─≤∆╢⁹ 

─ⱬ♇♪⌐ √╕╡⅜ ∆╢⅔∕╣⅜№╢ │⁸ⱬ♇♪─ ╩ ∆╢ ⌂

╩ ∂╢╙─≤∆╢⁹ 

 ⸗ꜟ♃ꜟ → 

↑ ─ │⁸⸗ꜟ♃ꜟ →╩ ≤⇔⁸ → ↕│20 ≤⇔⌂↑╣┌

⌂╠⌂™⁹ 

⅜ ∆╢ │ ≤∆╢ │⁸ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

  

  

─ │⁸ ≤⇔≡ ─≤⅔╡≤∆╢⁹ 

ⱳfiⱪ  

ᵑ ─ⱳfiⱪ⌐≈™≡│⁸ ⅛╠ ╕≢≤∆╢⁹ 

ᵒ ─ⱳfiⱪ⌐≈™≡│⁸ ⅛╠ ╕≢≤∆╢⁹ 

 

─ ה  

┘  

─  

  

⌐ ∆╢ │⁸ ≤⇔≡ ─≤⅔╡≤∆╢⁹ 

ⱳfiⱪ       ♄◒♃▬ꜟ ⁸  

     ⱦ♬ꜟꜝ▬♬fi◓ ⁸ ⱦ♬ꜟ ⁸ 

☻♥fi꜠☻ ⁸ⱳꜞ  

          ⱦ♬ꜟꜝ▬♬fi◓ ⁸ ⱦ♬ꜟ  

        ⱦ♬ꜟ ⁸ ⱦ♬ꜟꜝ▬♬fi◓  

          ⁸☻♥fi꜠☻  

          ♄◒♃▬ꜟ ⁸  

♄כ♁ ה        ⱳꜞ ⱦ♬ꜟ ⁸ 

ⱦ♬ꜟ ⁸ ⱦ♬ꜟꜝ▬♬fi◓ ⁸☻♥fi꜠

☻  

          ⱦ♬ꜟ ⁸ ⱦ♬ꜟꜝ▬♬fi◓ ⁸☻♥fi꜠
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☻ 316  

( 90 )   ☻♥fi꜠☻ ⁸ ⁸ⱨ♇ ꜝ▬♬

fi◓  

10 ♫♩ꜞ►ⱶ ה   ⱳꜞ ⱦ♬ꜟ ⁸ ⱦ♬ꜟ ⁸ 

ⱦ♬ꜟꜝ▬♬fi◓  

 ─  

─ │⁸ ≤⇔≡ ─≤⅔╡≤∆╢⁹ 

♄◒♃▬ꜟ      JIS G 5526 ♄◒♃▬ꜟ  

JIS G 5527 ♄◒♃▬ꜟ  

JWWA G 113 ♄◒♃▬ꜟ  

JWWA G 114 ♄◒♃▬ꜟ  

           JIS G 3442 ⱷ♇◐  

JIS G 3452  

JIS G 3457 ▪כ◒  

ⱦ♬ꜟꜝ▬♬fi◓  JWWA K 116 ⱦ♬ꜟꜝ▬♬fi◓  

☻♥fi꜠☻      JIS G 3459 ☻♥fi꜠☻  

ⱦ♬ꜟ    JIS K 6741 ⱳꜞ ⱦ♬ꜟ  

⁸      JIS K 6742 ⱳꜞ ⱦ♬ꜟ  

ⱳꜞ   JIS G 3469 ⱳꜞ◄♅꜠fi  

JWWA K 132 ⱳꜞ◄♅꜠fi ꜝ▬♬fi◓  

   JIS G 3454  

           JIS H 3300 ┘  

JWWA H 101  

JWWA H 102  

  

⌐ ∆╢ │⁸ ≤⇔≡ ─≤⅔╡≤∆╢⁹ 

ɫ50  

⌡∂          

ɫ50  

⌡∂         

ⱦ♬ꜟ     ◗ⱶ 

♄כ♁  

⌡∂ ♄▬ꜘⱨꜝⱶ            ◗ⱶ 

ⱦ♬ꜟ     ♥ⱨ꜡fi♄▬ꜘⱨꜝⱶ 

 

⌡∂ ♄▬ꜘⱨꜝⱶ           ◗ⱶ 

ⱦ♬ꜟ     ♥ⱨ꜡fi♄▬ꜘⱨꜝⱶ 

90  

⌡∂ ♄▬ꜘⱨꜝⱶ           ⱨ♇ ꜝ▬♬fi◓ 

ⱨ♇  
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♫♩ꜞ►ⱶ  

⌡∂ ♄▬ꜘⱨꜝⱶ           ♥ⱨ꜡fi♄▬ꜘⱨꜝⱶ 

─ │⁸ ─≤⅔╡≤∆╢⁹ 

                JIS B 2011 

                      JIS B 2031⁸2062 

Ᵽ♃ⱨꜝ▬           JIS B 2032 

┘ ☻▬fi◓    JIS B 2051⁸2031⁸2011 

ɫ50 ─ │⁸ ╩ ∆╢ ⁸╕√│ ⌐ ∆╢ ╩ ™≡⁸

≤⇔⁸ ה ⌐ ∆╢╙─⌐≈™≡│⁸☻♩♇ⱪ ╕√│ ╩ ∆╢╙

─≤∆╢⁹ 

ɫ300 ─ ─ │⁸ ≤⇔≡₈ ⇔ ₉╩ ≤∆╢⁹ 

 ─  

 

│⁸ ♩כꜟ⁸ ┘ ⌐≈™≡⁸ ─ ⌐ ⇔⁸ ╩ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

ᵑ │⁸ ⌐ ™ ↕⌐ ≤ ⇔⁸ ╩ ∆╢↓≤⁹ 

ᵒ ╩ ∆╢↓≤⁹ 

ᵓ ─ ⁸ ⌐ ─⌂™╟℮ ∆╢↓≤⁹ 

ᵔ ⌐ ─ ⅜⅛⅛╠⌂™╟℮ ∆╢↓≤⁹ 

ᵕ ⁸ ⁸ ⌐ ∆╢ ╩∆╢↓≤⁹ 

ᵖ ╩ ⇔⁸ ⌐ ≤∆╢↓≤⁹ 

ᵗ ⌐│⁸ ╛ ╩ ∆╢≤≤╙⌐⁸ ≤⇔≡ ╩ ℮↓≤⁹ 

ⱳfiⱪ  

ⱳfiⱪ ╡  

ᵑ ┘ │⁸ ⅜ⱳfiⱪ⌐⅛⅛╠⌠╟℮ ╩ ↑╢⁹ 

ᵒ ─ │⁸ ≤⇔≡ⱨꜝfi☺ ≤⇔⁸ ⅜ ⇔⌂™╟℮⌐ ∆╢⁹ 

ᵓ │⁸ ╕╡─⌂™ ≤∆╢⁹ 

ᵔ ⱳfiⱪ ─ ┘ ☺ⱨꜝfi☼כꜟ⁸│⌐ ╩ ↑⁸ ה↑ ╡ ⇔⅜

⌐ ⅎ╢╟℮⌐∆╢⁹ 

ⱳfiⱪ♪꜠fi ⁸ ⁸ ⱳfiⱪ  

ᵑ ⱳfiⱪ♪꜠fi ⁸◓ꜝfi♪ ♪꜠fi ⁸  

▬ ⌐≈™≡│⁸⌡∂ ╖ ≤⇔⁸ ≤∆╢↓≤⁹ 

꜡ │⁸ ≤⇔⁸ ╕╡─≢⅝⌂™╟℮⌐∆╢↓≤⁹ 

Ɫ ⱳfiⱪⱬכ☻ ⌐♪꜠fi ╩ ⇔⁸ ╩ ⇔≡ ⇔≡ Ⱨ♇♩ ⌐♪꜠

fi∆╢↓≤⁹ 

ᵒ ה ┘◓ꜝfi♪  

▬ ⌐≈™≡│⁸⌡∂ ╖ ≤⇔⁸ ≤∆╢↓≤⁹ 

꜡ ⱳfiⱪ≤─ │⁸⌡∂ ╖ ꜚ♬○fi≤∆╢↓≤⁹ 

Ɫ ╩ ∆╢ │⁸ ⅛╠ ה ╩ ⇔ⱳfiⱪ⌐ ∆╢↓≤⁹ 

ᵓ ⱳfiⱪ ╡  
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▬ ⱳfiⱪ ה ⌐╟╡ ⌂ ≤∆╢↓≤⁹ 

꜡ │⁸⌡∂ ╖ ≢ ≤⇔⁸╕√⁸ ╕╡─≢⅝⌂™╟℮⌐∆╢↓≤⁹ 

Ɫ │⁸ ⅜ ⌂ ⌐ ↑⁸ │ ⌐╟╡ ⌐ ∆╢↓≤⁹ 

⁸ⱳfiⱪ│♩כꜟ ♬ ╡─ ⌐ ≤⌂╠⌂™╟℮⌐∆╢↓≤⁹ 

 

╡  

ᵑ  

│⁸ ●☻⁸ ●☻ ─ ╩ ↑⌂™≤↓╤⌐ ⇔⁸ ⌐│ ⌂

─◘◒◦ꜛfi☻♩꜠כ♫╩ ↑╢↓≤⁹⌂⅔⁸ ⌐◘◒◦ꜛfi☻♩꜠כ♫╩ ↑╢

│⁸ ◌Ᵽכ╩ ↑╢↓≤⁹ 

ᵒ  

▬ ─ │⁸ ≤ ≤⇔⁸ ─ │ ⱨꜝfi☺

≤∆╢↓≤⁹ 

꜡ ≤ ╩ ∆╢ │⁸≢⅝╢ ╡ ⅜╡⁸ ╡⁸∕─ ─ ─ ≤

⌂╢╙─│ ↑⁸∕─ ↕│ ╩ ↓↕⌂™╟℮⌐∆╢↓≤⁹ 

Ɫ ⅜ ™ │⁸ ╩ ∆╢ ╩ ↑╢↓≤⁹ 

♬ ⌐│⁸ ∏ ┘Ᵽ▬Ɽ☻ ╩ ↑⁸ ⌐╟╢ ─ ╩ ∆

╢↓≤⁹ 

ⱱ ⌐ ╩ ↑╢ │⁸ ≤ ─ ⌐│ ⌂ ─ ╩ ↑╢↓

≤⁹ 

┼ 2 ─ ╩1 ─ ≢ ⌐ ↄ ⌐│⁸ ≤ ╩ ↑⁸

≤ ─ ⌐│⁸ ⌂ ─ ╩ ↑╢↓≤⁹ 

ᵓ ▪fi꜡כ♄  

▬ ▪fi꜡כ♄ │⁸ ⌐ ∆╢↓≤≤⇔⁸ ⌐ ≢⅝⌂™ │⁸

⌐ ⌂ ─◒♇◦ꜛfi♃fi◒╩ ↑⁸∕╣╟╡ ∆╢↓≤⁹ 

꜡ ɫ6 │⁸ ╟╡2 ≤⇔⁸∕╣ ∆╢≤⅝│ɫ8 ╕√│ɫ

10 ─ ╩ ∆╢↓≤⁹ 

Ɫ ▪fi꜡ה♄כⱤ▬꜡♇♩ ≤ ─ ─ │⁸ ⌐⇔⁸⅛≈⁸Ɽ▬꜡♇

♩ ─ ╩ ⇔≡Ⱪ꜡כ ╩ ™⁸ ─ ⁸ ⁸ ⅜ ⌐ ╠⌂™╟℮⌐

∆╢↓≤⁹ 

ᵔ  

▬ ⌐⅔™≡⁸ ─ ╩ ↑╢√╘⁸ ☺ꜗ◔♇♩─ │ ⌐ ≢

⅝╢╟℮ ∆╢↓≤⁹ 

꜡ ⅜ ∆╢≤◦ꜞfi◓⅜ ∆╢↓≤⅜№╢─≢⁸ ─ ⁸ ⁸ ⌂

≥╩ ∆╢↓≤⁹ 

ᵕ ♪꜠fi  

▬ ▪ⱨ♃⁸ꜝכ◒כ☿Ɽ꜠כ♃ ─ ╕╢ ⌐│♪꜠fi╩ ⇔⁸ ⁸

┘Ᵽ▬Ɽ☻ ╩ ↑╢≤≤╙⌐ ⅜ ⅎ╢ ≤∆╢↓≤⁹ 

꜡ │⁸ ╛Ⱶ☻♩⅜ ⌐ ╢↓≤─⌂™ ה ≤∆╢↓≤⁸╕√⁸

─ │ ₁ ⌐ ≤⇔⁸ ⇔─ ⌂ ה ≤∆╢↓≤⁹ 
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ᵖ ─  

│⁸ ∆╢↓≤≤⇔⁸ ─ ⌐│ ╩ ∆╢↓≤⁹ 

ᵗ ─  

⌐│⁸ ⁸ ╡ ≢ ⌐ ↑╢↓≤≤⇔⁸ ⌐ ⅜╡⁸ ⌐│ ⌐

∂ ╩ ↑╢↓≤⁹╕√⁸ │⁸ ה ⅜

╘╢₈ ₉ ─ ╡ ה ╣ ╘

┘ ╣ ╘ ⌐╟╡ ∆╢↓≤⁹ 

 

♫♩ꜞ►ⱶ  

ᵑ │⁸ ♫♩ꜞ►ⱶ ⌐ ⇔≡ ─№╢ ╩ ∆╢⁹ 

ᵒ │⁸ ╩ ⇔≡ ╩ ⇔⁸ ⌐│ ≤℮ ╩ √∑╢⁹ 

ᵓ ⌐│⁸ ה ╣ ╩ ∆╢↓≤⁹ 

ᵔ ♫♩ꜞ►ⱶ ─ │⁸ ≤⇔≡ ─ Ⱨ♇♩╩ ↑⁸

≢⅝╢ ≤∆╢⁹ 

ᵕ │⁸☻♩꜠כ♫ ┘ ╩ ∆╢⁹ 

ᵖ ☻♩꜠כ♫ ┘ │⁸ ⇔⁸ ⅜≢⅝╢ ≤∆╢⁹ 

ᵗ ─ ⌐│⁸ ┘ ⇔ ╩ ∆╢⁹ 

ᵘ ┘ │⁸ ⅜≢⅝╢ ≤∆╢↓≤⁹╕√⁸ ⌐│⁸ ≤⇔≡

╩ ↑╢↓≤⁹ 

ᵙ ⌐│⁸☻♩꜠כ♫╩ ↑╢↓≤⁹ 

ᵚ ─ ⌐│⁸ ●☻ ⅝ ╩ ↑╢↓≤⁹ 

ᵛ ─ ⌐│⁸ ≤⇔≡ ╩ ↑╢↓≤⁹ 

ᵜ ┘ ⌐│⁸ ≤⇔≡ ⌐ ≢⅝╢╟℮⌐ ╩ ⇔≡⅔ↄ↓≤⁹ 

( ╗) ┘ ♄כ♁  

ᵑ ⌐│⁸ ה ╣ ╩ ∆╢↓≤⁹ 

ᵒ │⁸ ╩ ⇔≡ ╩ ⇔⁸ ⌐│ ≤℮ ╩ √∑╢↓

≤⁹ 

ᵓ ╩ ♩ꜝⱨ ⌐╟∫≡ ∆╢ │⁸ ╩ ⌐⇔⁸ ─ ≤─ ╩

∆╢↓≤⁹ 

ᵔ ₈13.2.3   1 (3) ⁸2 (3) ₉⌐ ∂╢↓≤⁹ 

∕─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

 

 ≤─ ™ 

ה  ─ ┘  

ה ─ ┘ │⁸ ≤⇔≡ ⇔≤∆╢⁹ 

 

  

  

│⁸ ─ ה ⅜ ⇔√ ⁸ ≤⇔≡ ─ ∟ ™─╙≤

╩ ∆╢╙─≤∆╢⁹ 
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│⁸ ─ ה ⅜ ⇔√ ⁸ ─ ה ─ ∕─

⌐ ⌂ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ┘ ⌐ ∆╢ ⌐≈™≡⁸ ≤⇔≡ ╩ ℮√

╘⌐ ─⌂™ ⁸╕√│ ⇔ ⌐ ─50 ╩ ∆╢╙─≤∆╢⁹ 

┘ │⁸ ─≤⅔╡≤⇔⁸ ⌐ ╩ ⇔⁸ ⌐≈

™≡│⁸ ≤ ─℮ⅎ ╦⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ≤⇔≡ ≢ ╩ ™⁸ ⁸ ⁸ ⁸ ⁸ ⁸

─ ┘ ─ ⁸ ⁸ ─ ∕─ ⌂

╩ ℮╙─≤∆╢⁹ 

⌐ ∆╢ │⁸ ≤⇔≡ ╕√│ ╩ ℮╙─≤∆╢⁹ 

│⁸ ─ ≢ ─1.1 1.5 ─ ╩30 ∆╢↓≤╩ ≤

∆╢⅜⁸ ⌐≈™≡│ ⌐╟╢╙─≤∆╢⁹ 
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↓─ │⁸ ה ה ─╒⅛⁸ ה ה ⌐ ╢ ⌐

∆╢⁹ 

↓─ ⌐ ╘─⌂™ │⁸ ⌐ ╘╢ ⌐╟╢╙─≤∆╢⁹ 

  

─ ⌐№√∫≡│⁸ ה ה ה☻● ╩ ⇔⁸ ⌐ ⇔

√ ( ה( ה ╩ ∆╢╙─≤∆╢⁹⌂⅔⁸ │JIS C 0920⌐╟╢⁹ 

│⁸ ↕╣╢ ≢ ⅜ ∆╢↓≤⅜⌂ↄ⁸ ⌐ ∆╢╙─≤∆

╢⁹ 

╕√│ ⌐│⁸ ≤⇔≡ ╩ ↑╢╙─≤∆╢⁹ 

⁸ │⁸ ≤⇔≡ ה ⌐ ╣√╙─╩ ∆╢⁹ 

ה ╩ ∆╢ │⁸ ⌐ ╩∑∏⁸ ⌐≡ ⌐

∆╢╙─≤∆╢⁹ 

─ ⌐№√∫≡│⁸ ┘ ⁸ ⌂╙─≤∆╢╟℮ ⇔⌂↑

╣┌⌂╠⌂™⁹ 

 ─  

⁸ │⁸ ─ №╢™│ ⌐ ≢⅝╢╙─≤∆╢⁹ 

─ ╩ ╡⁸ ─ ≤ ╩ ↕∑╢╙─≤∆╢⁹ 

│⁸ ⁸ ─ ⁸ ⌐╟╡⁸ ⌂ ┘ ╩ ∆╢╙─≤

∆╢⁹ 

  

⁸ ┘ │⁸ ─≤⅔╡≤∆╢⁹ 

 

ᵑ          AC100V╕√│DC24V≤∆╢↓≤⁹ 

ᵒ        10 ⇔⁸ ⅜ ⌐ ∆╢↓≤⁹  

 

ᵑ          ⌐╟╢⁹ 

ᵒ          ⌐╟╢⁹ 

ᵓ            ⌐╟╢⁹ 

 

ᵑ          DC4 20mA╕√│DC1 5V≤∆╢↓≤⁹ 

ᵒ          Ɽꜟ☻⁸ ┘ │⁸ ( ╩

╗)≤∆╢↓≤⁹ 

 

ᵑ          10 40ϴ 

ᵒ          85 RH  

ᵓ ∕─ ─ ⌐ ∆╢ │⁸ ⌐╟╢⁹ 
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⌂ ⌐≈™≡─ ה ה │ ⌐╟╢⁹ 

 

│ꜟⱩכ◔ ╩ ╡╟⌐ꜟⱩכ◔♪ꜟכ◦⁸⅝ ∆╢╙─≤∆╢⁹ 

≤─▬fi♃כⱨ▼כ☻ 

≤♥꜠ⱷכ♃ ♃כ♦┘ ≤─ ─ ─ │⁸ ≤⇔≡

≢ ℮╙─≤∆╢⁹ 

─ ⅛╠─ │⁸ ≤⇔≡ ↕╣≡™⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⌐╟╢⁹ 

⌐│⁸ ─ ≢ ⌂╙─╩ ⇔√ ╩ ╛∆™ ⌐ ↑╢╙─≤∆╢⁹ 

  ┘ ╕√│   

  10 ∕─  

│⁸ ⌐╟╢⁹ 

∕─  

─ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐≈™≡│⁸↓─ ⌐ ╘─

⌂™╙─│ ⌐╟╢╙─≤∆╢⁹ 

│⁸ ⅜ ≢№╡⁸ │ ╩ √∑╢╙─≤∆╢⁹ 

 

  

  

─℮∟⁸₈12 ₉≢ ╘─№╢╙─│⁸↓╣⌐ ∂╢⁹ 

│⁸ ≤⇔≡ DC4 20mA╕√│DC1 5 ⌐ ⇔≡⅛╠

╩ ℮╙─≤∆╢⁹ 

 ╩ ╢ │⁸ ≤⇔≡ ⁸ ⌐≈™≡╙ ╩ ╢╙─≤

∆╢⁹ 

⁸ ⁸ │⁸ ╩ ∫√╙─╩ ∆╢╙─≤∆╢⁹ 

⌐◖fi♩꜡כꜝ ─ ╩ ∆╢ │⁸ ⁸◖fi☿fi♩ │ ⌐

╩ ⅎ⌂™╙─≤∆╢⁹ 

●☻ ─ ∆╢ ⌐ │ ⇔⌂™╙─≤∆╢⁹╛╗╩ ∏ ∆╢ │⁸

◄▪Ɽכ☺ ─ ╩ ∂╢╙─≤∆╢⁹ 

─ │⁸ ┘ ─ ⅜⌂™ ╩ ∆╢↓≤⁹ 

ה │⁸10 ─ ╩ ↑╢╙─≤∆╢⁹ 

⁸⅜♩כꜟꜟⱩכ◔│√╕ ≢╙ ⌐ ↕╣╢╙─⌐≈™≡│⁸ ┘

ꜝ▬fi⌐ ╩ ∆╢╙─≤∆╢⁹ 

10 ◖fi♩꜡כꜝ ─ │⁸ ⌐╟╢╙─≤∆╢⁹ 

⌐ ╖⁸ⱨ▼כ☿ꜟכⱨ ╩ ∆╢↓≤⁹ 

╩ ∆╢↓≤⁹ 

⌐Ᵽ♇♥ꜞכⱣ♇◒▪♇ⱪ╩ ⅎ╢↓≤⁹ 

─ ⁸│≡™≈⌐♩כ♃☻ ⅜№∫≡│⌂╠⌂™⁹ 

─ │ ™≤⇔⁸ ╩ ∆╢≤≤╙⌐⁸ ╩ ╡ ∆ ╩ ≈↓≤⁹ 

⁸ │⁸ ─╖⌐╟╠∏⁸ ⌐ ∂≡ ╩ꜟⱩכ◔ ↑╢↓≤⁹ 
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≤⇔≡⁸ ┘ ⌐ ⇔≡─ ╩ √∑╢↓≤⁹ 

  

 

 

ᵑ  

▬        ⌐╟╢⁹ 

    ♥ⱨ꜡fi⁸ⱳꜞ►꜠♃fi╕√│◒꜡꜡ⱪ꜠fi ≢ ⌐ ⇔

√ ╩ ∆╢↓≤⁹ 

꜡    316 ה ▬꜡♥☻fi♃ꜟ⁸Ɫ♃הfi♃♅ה ╩ ∆╢⁹ 

Ɫ  ⁸ⱨꜝfi☺ ╕√││↕╖ ╖ ≤∆╢⁹ 

♬  ⱨꜝfi☺ ─ │⁸ 15 JIS 10 ╕√│ 12 JIS 7.5 JIS G 

5527 ≤∆╢⁹ 

ⱱ ∕─ ה   ה ┘○ⱪ◦ꜛfi ה◘כꜙ☺꜠ │⁸

⌐╟╢⁹ 

ה ╩ ℮↓≤⁹ 

╩◓fiꜞ☻כ▪ה ↑╢↓≤⁹ 

ᵒ  

▬ ≤─ ∑  

ה 500mm  

0.3 1m/s  ±1.5 FS  

1m/s  ±0.5 FS  

ה 500mm  

0.3 1m/s  ±1.5 FS  

1m/s  ±1.0 FS  

ה◒♇ꜝה   ꜡ Ɽ▬ⱪ ╕√│  

Ɫ ∕─ ☻ꜟⱤה    ╩ ∆╢↓≤⁹ 

ה ╩ ∆╢↓≤⁹ 

ה ╩ ∆╢↓≤⁹ 

ה ┘♄fiⱧfi◓ ╩ ∆╢↓≤⁹ 

ה ╩ ∆╢↓≤⁹ 

ה ╩ ∆╢↓≤⁹ ─  

ᵓ   ◔כⱩꜟ √∞⇔⁸ │ ↄ⁹  

 

▬     ◘ⱳכ♩꞉▬ꜘ     304⁸316 

ⱪ꜡כⱩ◔304     ☻כ 

꜡ ≤─ ∑  

ה 1000mm  

1m/s  ±1.5 FS  

ה 1000mm  

1m/s  ±1.0 FS  
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Ɫ ∕─ ה    ⁸ ꜟⱩכ◔ ⌂╙─╩ ↑╢⁹ 

ה ⁸ ( ⁸ ⁸ )│ ⌐╟╢⁹ 

 

ᵑ  

▬ ╡    ⱬfi♅ꜙꜞהכ◄♇☺╕√│ ─ ○ꜞⱨ▫☻│⁸ ⌐╟

╢╙─≤∆╢⁹ 

꜡ ⇔   ⱬ♫כ♃♇ⱪ⁸◖כ♫כ♃♇ⱪ⁸ⱨꜝfi☺♃♇ⱪ⁸1 1 2 ⱨꜝfi☺

♃♇ⱪ≤∆╢↓≤⁹ 

Ɫ      ⱪ꜠304⁸316       ♩כ 

ⱨꜝfi☺ ┘    400⁸ 304⁸316 

♬    ⱨꜝfi☺  

ⱱ ∕─     ♪꜠fiⱱ⁸ꜟכ●☻ⱱכꜟ( 25⁸40 ─ ╡ )╩ ∆╢⁹ 

⁸ ⁸ ⁸ ⁸ ⁸ ⁸

│⁸ ⌐╟╢⁹ 

ᵒ ⱣꜟⱩⱴ♬ⱱכꜟ♪ 

▬       304⁸316 

꜡     Ɽ▬ⱪ ↑╕√│ ↑ 

Ɫ      ☻♩♇ⱪ ┘♪꜠fi  

ᵓ  

▬       ◐ꜗⱤ◦♃fi☻ ⁸  

꜡       ♄▬ꜘⱨꜝⱶ    316⁸316  

       316 

Ɫ       ±0.5  

♬       DC245V 

ⱱ     Ɽ▬ⱪ ↑ ┘ ↑ 

┼ ∕─      ⁸○ⱪ◦ꜛfi ⁸♄▬ꜘⱨꜝⱶ◦⁸ꜟכ◘☻ⱪ꜠♇

◦ꜛfi │⁸ ⌐╟╢⁹ 

 

 

ᵑ               316 

♄▬ꜘⱨꜝⱶ⁸♄▬ꜘⱨꜝⱶ◦316   ꜟכ  

ᵒ        ±0.2 FS  

ᵓ      ⱨꜝfi☺ ↑ 

ᵔ ∕─       ⁸ ⁸ ⁸♥ⱨ꜡fi ⇔ │⁸

⌐╟╢⁹ 

ⱨ꜡כ♩  

ᵑ        ⱨ꜡כ♩     ⱦ♬ꜟ⁸ 316⁸  

       304⁸316 

꞉▬ꜘ      304⁸316⌐♥ⱨ꜡fi⁸ 

ⱦ♬ꜟ ╩◓fi▫♥כ◖─ ∆↓≤⁹ 
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ᵒ        ±1.0 FS  

ᵓ       ꞉▬ꜘ⁸ⱨ꜡⁸♩כ ⁸ ⌂≤⅝  

ᵔ ∕─       ⁸ │⁸ ⌐╟╢⁹ 

 

ᵑ  

▬       316⁸▪ꜟⱵ ╕√│ ⱦ♬ꜟ ⁸  

꜡     ▪fi◓ꜟ⁸ⱨꜝfi☺╕√│ Ɽ▬ⱪ ↑ 

Ɫ ∕─      ⁸ │⁸ ⌐╟╢⁹ 

ᵒ  

▬       ±1.0 FS  

꜡     Ɽ▬ⱪ ↑ ┘ ↑ 

 

ᵑ        ◔כ☻      ▪ꜟⱵ  

▪fi♥♫     316  

ᵒ      ▪fi◓ꜟ⁸ⱨꜝfi☺⁸╕√│ Ɽ▬ⱪ ↑ 

ᵓ        ±20mm  

ᵔ ∕─       ⁸ │⁸ ⌐╟╢⁹ 

 

ᵑ         

ᵒ              304⁸316 

◄꜠ⱷfi♩    304⁸316⁸316L 

ᵓ        ±0.5 FS  

ᵔ               

       

ᵕ       ☻♥fi꜠☻♅▼כfi⁸ Ⱪꜟ⁸כ◔ ↑ Ɽ▬ⱪ☻♃fi♪⁸

 

ᵖ ∕─       ⁸ ⁸ │⁸ ⌐╟╢⁹ 

☻▬♇♅ 

ᵑ         

ᵒ        ⌐╟╢⁹ 

ᵓ       ꜞ꜠כⱲ♇◒☻ 

ᵔ       ɫ5 ≤⇔⁸ ⁸ ☻◌ⱶ ⅜ ⇔⌂™╟℮ ∆╢↓≤⁹ 

ᵕ ∕─       ⁸ ( ⁸ )│⁸ ⌐╟╢⁹ 

 

 

ᵑ         ◐ꜗⱤ◦♃fi☻ ⱨꜝⱶ⁸Ⱪꜘ▬♄⁸☼כ꜡═⁸

ꜟ♪fi ⁸  

ᵒ         ◄꜠ⱷfi♩  316  

∕─ ─   316 

ᵓ         ±0.5 FS  
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ᵔ      Ɽ▬ⱪ ↑ ┘ ↑ 

ᵕ ∕─       ⁸○ⱪ◦ꜛfi ⁸♄▬ꜘⱨꜝⱶ◦⁸ꜟכ◘☻ⱪ꜠

♇◦ꜛfi │⁸ ⌐╟╢⁹ 

 

 

ᵑ ≤⇔≡⁸ │⁸ ☿fi◘כ ≢ ⌂╙─≤∆╢↓≤⁹ 

ᵒ ╛ ─ │⁸ ⇔≡™⌂™≤⅝│ ╩ ∆╢↓≤⁹ 

ᵓ │⁸ ─ ╣√ ─╙─╩ ∆╢↓≤⁹ 

 

ᵑ      0ϴ 100Ɏ  

ᵒ       0ϴ 100ϴ 

ᵓ        ±0.5 FS  

 

ᵑ        ⁸  

ᵒ        ╕√│  

ᵓ            0 100 2,000 2꜠fi☺  

    0 20  

    ±2 FS  

    

∕─      ♀꜡ ╤  

        ☻♃fi♪         

          

 

ᵑ         ╤ ⁸  

ᵒ                

ᵓ      0 0.2⁸1⁸2  

ᵔ        ±3  

ᵕ ∕─        ♀꜡ ⱨ▫ꜟ♃  

◌►fi♃ 

ᵑ         ╤ ⁸  

ᵒ         ꜠כ◙  

ᵓ      2 400ɡm 

ᵔ        ±5 FS  

 

ᵑ        ⁸ ⁸╤ ⁸  

ᵒ        ●ꜝ☻ ⁸  

ᵓ      0 14pH⁸2 12pH⁸╕√│4 10pH 

ᵔ        ±1 FS  

ᵕ      ⁸  

ᵖ ∕─       ( 2 )⁸KCЄ♃fi◒ √∞⇔⁸ ─  
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ᵗ       ☻♃fi♪                

                                

         ⅛╠1 ⅜1 ─ │

≤  

▪ꜟ◌ꜞ  

ᵑ        ⁸  

ᵒ        ⌐╟╢  

ᵓ       0 100mg/Є 

 0  50mg/Є 

ᵔ       ±2 FS  

ᵕ ∕─       ⁸ ⁸ ╤ ⁸ ♃fi◒ 

ᵖ                       

         ⅛╠1 ⅜1 ─ │

≤  

 

ᵑ        ⁸╤ ⁸  

ᵒ        ⱳכꜝ꜡◓ꜝⱨ  

ה   ┘  

 pH 4 10pH  

ה    

 6.5 7.5pH  

ᵓ            0 6mg/Є 

╤ ⁸   0 3mg/Є 

ᵔ       ±2 FS  

ᵕ ∕─       ╤ ⁸ ♃fi◒  

ᵖ                        

 ⅛╠1 ⅜1 ─ │

≤  

 

ᵑ         

ᵒ        2  

ᵓ      0 500ɡS/  

ᵔ       ±2 FS  

ᵕ ∕─        

ᵖ                         

10 ▪fi⸗♬▪  

ᵑ         

ᵒ        ▪fi⸗♬▪  

ᵓ      ⌐╟╢⁹ 

ᵔ       ±3 FS  
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ᵕ      ⌐╟╢☺▼♇♩ ┘  

ᵖ        2  

  ⅛╠1 ⅜1 ─ │                

≤  

ᵗ ∕─       ⌐≈™≡│⁸ ⌐╟╢⁹ 

11  

ᵑ         

ᵒ         

ᵓ       ±3 FS  

ᵔ       ±3 FS  

ᵕ      0 5⁸20gm/Є 

12 ◦▪fi  

ᵑ         

ᵒ        ◦▪fi  

ᵓ       ±3 FS  

ᵔ      ⌐╟╢⁹ 

ᵕ ∕─       ⌐╟╢⁹ 

13 ⱨ▼ⱡכꜟ  

ᵑ         

ᵒ         

ᵓ       ±3 FS  

ᵔ      ⌐╟╢⁹ 

ᵕ ∕─       ⌐╟╢⁹ 

14  

ᵑ         

ᵒ         

ᵓ      ±5 FS  

ᵔ      ⌐╟╢⁹ 

ᵕ      ⌐╟╢⁹ 

ᵖ ∕─       ⌐╟╢⁹ 

 

│ ─ ╩ ℮╙─≤∆╢⁹ 

ᵑ 50ϴ 50ϴ  

ᵒ 0 100  

ᵓ  

ᵔ ה  

ᵕ  

⌐≈™≡│ ⌐╟╢⁹ 

∕─ ─  
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ᵑ  

▬      100Ɏ at 0 ϴ  

꜡             Pt  

     304⁸316 

Ɫ       ⁸ ⁸ │⁸ ⌐╟╢⁹ 

♬     ⱨꜝfi☺ ↑╕√│Ⱡ☺ ↑ 

ⱱ ∕─      ( ⁸ )⁸ │⁸ 

⌐╟╢⁹ 

ᵒ  

▬      

꜡       ±0.5 FS  

Ɫ     ⌐╟╢⁹ 

♬ ∕─      │⁸ ⌐╟╢⁹ 

 

ᵑ  

▬        

꜡       ±0.5 FS  

Ɫ     ⌐╟╢⁹ 

♬ ∕─      ⁸☿fi◘כ ─ │⁸ ⌐╟╢⁹ 

 

ᵑ  

▬       ─  

꜡      

Ɫ     80●ꜟ( 50 200●ꜟ─ ≢ ⌐ ≤∆╢↓≤⁹)  

♬      

ⱱ       ╩ ∆╢↓≤⁹ 

 

 

ᵑ        ◖▬ꜟ ╕√│  

ᵒ        ⁸ ⁸ ⁸Ᵽכ◓ꜝⱨ  

ᵓ        ≤⇔≡⁸ ≤∆╢↓≤⁹ 

ᵔ        ±1.5 FS  

ᵕ      ⱤⱠꜟ ↑ 

 

ᵑ        ◖▬ꜟ ╕√│  

ᵒ        ⁸ ⁸Ᵽכ◓ꜝⱨ  

ᵓ        ≤⇔≡⁸ ≤∆╢↓≤⁹ 

ᵔ        ±1.5 FS  

ᵕ      ⌂╙─≤∆╢↓≤⁹ 
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ᵑ        ⁸  

ᵒ        ±1.5 FS  

ᵓ      ⱭכⱤ꜠☻  

ᵔ      ⱤⱠꜟ ↑ 

ᵕ ∕─       │⁸ ⌐╟╢⁹ 

 

ᵑ         

ᵒ        ±0.5 FS 10 100  

ᵓ      6 ⁸ ꜞ☿♇♩  

ᵔ      ⱤⱠꜟ ↑ 

ᵕ ∕─       Ɽꜟ☻ ┘ │⁸ ⌐╟╢⁹ 

┘  

 

ᵑ         ±1.0 FS  

ᵒ      ±1.0  

ᵓ      ⁸ ▪♫꜡◓╕√│♦▫☺♃ꜟ  

ᵔ      ⁸ ╕√│ ◖fi♦fi◘  

ᵕ        ⁸ ╩ ≢⅝╢↓≤⁹ 

ᵖ      ⱤⱠꜟ ↑ 

ᵗ ∕─       ⁸○ⱪ◦ꜛfi ⁸♩כ꜠♁▬▪ │⁸

⌐╟╢⁹ 

 

ᵑ      ±1.0 FS  

ᵒ      ⱤⱠꜟ ↑ 

ᵓ ∕─       ⁸○ⱪ◦ꜛfi Ᵽ▬▪☻ ⁸ │⁸

⌐╟╢⁹ 

 

ᵑ      2  

ᵒ        ±3.0 FS  

ᵓ      ꜝ♇◒ ↑ ┘ ↑ ⱤⱠꜟ  

⁸  

ᵑ        ±1.0 FS  

ᵒ      ꜝ♇◒ ↑ ┘ ↑ ⱤⱠꜟ  

ᵓ ∕─       ⁸ │⁸ ⌐╟╢⁹ 

 

ᵑ        ±1.0 FS  

ᵒ      ꜝ♇◒ ↑ ┘ ↑ ⱤⱠꜟ  

ᵓ ∕─       ○ⱪ◦ꜛfi ♩♇◌כ꜡ │⁸ ⌐╟╢⁹ 

ⱪ꜡◓ꜝⱶ  

ᵑ         ±1.0 FS  
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ᵒ      ⱤⱠꜟ ↑ 

ᵓ ∕─       ⱪ꜡◓ꜝⱶ⁸♃▬ⱶ♅ꜗ⁸♩כ │⁸ ⌐╟╢⁹ 

꞉fiꜟכⱪ◖fi♩꜡כꜝ 

ᵑ      ⱷ⸗ꜞכ 

ᵒ        ▪♫꜡◓ ╕√│Ɽꜟ☻  

ᵓ      ⁸◌☻◔כ♪ ⁸ ⁸ꜞⱵ♇♩ ⁸ 

∕─ ─ ╩ ∆╢↓≤⁹ 

ᵔ ⱪ꜡◓ꜝⱶ   ☻▬♇♅╕√│ ⱪ꜡◓ꜝⱵfi◓  

ᵕ         ±1.0 FS  

ᵖ      ±1.0 FS  

ᵗ       ☿◓ⱷfi♩Ᵽכ◓ꜝⱨ╕√│  

☿◓ⱷfi♩Ᵽכ◓ꜝⱨ╕√│  

☿◓ⱷfi♩Ᵽכ◓ꜝⱨ╕√│  

ᵘ ⸗כ♪     ⅝⁸ ⅝ 

ᵙ      ⌐╟╢⁹ 

ᵚ ∕─       ╩ ∆╢↓≤⁹ 

 

₁ⱳ☺◦ꜛ♫כ 

ᵑ      DC4 20mA⁸DC1 5V╕√│☻ꜝ▬♪  

ᵒ      ꜝ♇◒ ↑ ┘ ↑ ⱤⱠꜟ  

ᵓ ∕─       ☻ꜝ▬♪ ⅜ ─ │⁸ ⌐╟╢⁹ 

ⱳ☺◦ꜛ♫כ 

ᵑ        ±1.0 FS  

ᵒ       0.137 0.176MPa 

ᵓ      ⱣꜟⱩꜜכ◒ ↑ 

ᵔ       ◄▪☿♇♩ 

ᵕ ∕─ ◒כ꜡♩☻       │⁸ ⌐╟╢⁹ 

 

ᵑ        ±1.0 FS  

ᵒ       0.137 0.176MPa 

ᵓ      Ɽ▬ⱪ ↑╕√│ ↑ 

ᵔ       ◄▪☿♇♩ 

10  

 

ᵑ      DC24V±1.0  

ᵒ        AC100V╕√│DC100V 

ᵓ         

ᵔ      ─120 ≤∆╢↓≤⁹ 

ᵕ      ꜝ♇◒ ↑╕√│ ↑ ⱤⱠꜟ  

ᵖ ∕─       ∕─ ○ⱪ◦ꜛfi ┘Ᵽ♇♥ꜞכⱣ♇◒▪♇ⱪ │⁸
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⌐╟╢⁹ 

♦▫☻♩ꜞⱦꜙכ♃ 

ᵑ      DC24V 

ᵒ      DC1 5V⁸DC4 20mA 

ᵓ        ±0.2 FS  

ᵔ      ꜝ♇◒ ↑╕√│ ↑ ⱤⱠꜟ  

ꜞⱵ♇♃כ 

ᵑ        ±2.0 FS  

ᵒ        ⌂╙─≤∆╢⁹ 

ᵓ      0 100  

ᵔ      ꜝ♇◒ ↑╕√│ ↑ ⱤⱠꜟ  

 ♃כ꜠♁▬▪

ᵑ      DC4 20mA 

ᵒ      DC1 5V⁸DC4 20mA 

ᵓ      ꜝ♇◒ ↑╕√│ ↑ ⱤⱠꜟ  

Ⱪכ☻♃ 

ᵑ     DC4 20mA 

ᵒ        ±0.25 FS  

ᵓ    750Ɏ 

ᵔ      ꜝ♇◒ ↑╕√│ ↑ ⱤⱠꜟ  

♩ꜝfi☻♦ꜙכ◘ 

ᵑ      ⁸ ⁸ ⁸ ⁸  

ᵒ      DC1 5л⁸DC4 20mA 

ᵓ        ±1.0 FS  

ᵔ      ꜝ♇◒ ↑╕√│ ↑ ⱤⱠꜟ  

  

 

─  

─ ⌐ ≢⅝╢╟℮⌐⁸ ⌂ ⅜≢⅝╢ ⌐ ∆╢↓≤⁹ 

ⱳfiⱪ 

ᵑ ≤⇔≡⁸ ╩ ╘╢↓≤⌂ↄ ╩ ⅎ╢╟℮⌐∆╢╒⅛⁸ ⁸

⌐ ╣√ ╩ ∆╢↓≤⁹ 

ᵒ │⁸ ╩ ∂╢↓≤⁹ 

 

ᵑ ≤⇔≡⁸ ⱦ♬ꜟ ╩ ∆╢╙─≤⇔⁸ ⌂ ⌐

♪꜠fiה ⅝╩ ∆╢↓≤⁹ 

ᵒ (◒ꜞכ♬fi◓Ⱳכꜟ ⌐╟╢ )⅜ ⌂≤⅝⌐ ⅜≢⅝╢↓≤⁹ 

 

ⱳfiⱪ─ ⌐ ∆╢╙─≤⇔⁸ ⌐ ⅎ╢ ┘ ≤∆╢↓≤⁹ 
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─ ↕  

─ ⅜ ─ ╟╡0.5 ─ ↕≤⌂╢╟℮ ∆╢↓≤⁹ 

┘  

ᵑ │⁸ ≤⇔≡ ≤⇔⁸ ⌐ ╩ ↑╢↓≤⁹ 

ᵒ │ ⌂ ≤ ╩ ⇔⁸ │ ⅜ ≢№╢ ⌂ ╩ ™╢↓≤⁹ 

─  

─ ⁸ ⁸ ⁸♪꜠fi ─ │⁸ ⁸ ⌐ ↑╢↓≤⁹ 

─ ┘  

ᵑ ─ │⁸ ⌐ ⇔≡ ⌂ ╩ ⇔≡™╢↓≤⁹ 

ᵒ ♪꜠fi │⁸ ─№╢ ┘ ╩ ╢↓≤⁹ 

 

│⁸ ⌐╟╢⁹ 

∕─  

ᵑ ─ ┘ ┘⌐ ─ ה ╩ ╢↓≤⁹ 

ᵒ ─ ┘ ─ ╩ ⌐ ∆╢↓≤⁹ 

≤ ─  

─  

ᵑ │⁸ ┘ ─ ⌐╟╡ ⇔⁸ ⅜╡ │ ⌐ ╘╢↓≤⁹ 

ᵒ ⌐ ⅛≈ ⌂ ╩ ⇔ ╢╟℮⌐∆╢↓≤⁹ 

─  

⁸ ⁸ ─╟℮⌐ ⅜ ™ ─ │⁸ ⌐╟╢ ╩ ⅎ╢╟

℮⌐∆╢↓≤⁹ 

─  

≤ ─ ⅜⁸ ↄ⌂╢╟℮ ╩ ∆╢╙─≤⇔⁸ │

⌐╟╢⁹ 

─  

 

ᵑ ┼─ ⌂ ⅜ ≢⅝╢↓≤⁹ 

ᵒ ≤─ ⅜ ⌐ ≢⅝╢╙─≤⇔⁸ ⌐╟╡ ⇔⌂™ ≤∆╢⁹ 

ᵓ ⌐≈™≡│⁸ ─ ⌐╟╡ ╩ ↑╢↓≤⁹ 

 

ᵑ ⌂ ⅜ ≢⅝⁸ ⅜ ⇔≡ ╕╡╩ ∂⌂™ ≤∆╢⁹ 

ᵒ ≤─ │⁸ ⌐ ≢⅝╢╙─≤⇔⁸╕√⁸ ─ ™ ╩ ∆╢⁹ 

♪꜠fi  

♪꜠fi │⁸ ⌂ ⅜ ≢⅝╢╙─≤⇔⁸ ╩ ⌐≤∫≡☻ꜝ♇☺⅜ ⇔

⌂™╟℮⌐∆╢↓≤⁹ 

 

⌂ ⅜ ≢⅝╢↓≤⁹ 
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─  

─ │⁸₈ ₉ ⌐ ≠⅝ ╩ ╘╢ ─

⌐ ∆╢╟℮⌐ ∆╢╙─≤∆╢⁹⌂⅔⁸ ⌐ ≢⅝⌂™ ─ ⌐≈™≡│⁸

⌐╟╢╙─≤∆╢⁹ 

 

│⁸₈12  2 ₉⌐ ∂╢↓≤⁹ 

─ ─ ╩ ⅎ╢↓≤⁹ 

─ ╩ ⅎ╢↓≤⁹ 

ⱳfiⱪ─ ⁸ ┘↓╣╠─ ╩ ⅎ╢↓≤⁹ 

⌐ ╩ ∆╢√╘─ ╩ ≈↓≤⁹ 

⌐ ⅎ╠╣╢╟℮ ⁸ ─ ⌂ ╩ ∂╢↓≤⁹ 

⌐◄▪Ɽכ☺╩ ℮↓≤⁹ 

 

┘  

ᵑ        ╕√│  

ᵒ         

ᵓ        ⌐╟╢⁹ 

 

⅜ ≢⁸ ⅜ ™↓≤⁹ 

 

 

☺♇ꜞ♩כ◌│√╕ ≤⇔⁸ ↕╣√ ≢№∫≡ ⌂ ─ ≤

⅜ ╠╣╢↓≤⁹ 

 

ᵑ ╩ ≤∆╢ ─ ⌐ ╦∑√ ⌂ ╩ ≈≤≤╙⌐⁸ ╩ ⌐╟

╡ ↕∑⁸ ⁸♪꜠fi ╩ ↑╢↓≤≤⇔⁸ │ ⌐╟╢↓≤⁹ 

ᵒ ─ │⁸ ⅜ ─ ╟╡ ™ ≤∆╢⅜⁸ ╩ ↄ≢⅝⌂

™≤⅝│⁸ ⱳfiⱪ╩ ↑╢↓≤⁹⌂⅔⁸ ─ │⁸ ─ ™╙─╩ ∆

╢↓≤⁹ 

ⱳfiⱪ ┘  

ᵑ ╟╡ ╕≢─ ⌐│⁸ ╩ ↑⁸ ⌐ ∂≡ ⱳfiⱪ╩

∆╢↓≤⁹ 

ᵒ ⁸ ─ ☻▬♇♅│⁸ ⱳfiⱪ ↄ⌐ ↑╢↓≤⁹ 

 

│⁸ ⅜ ⌂ ─╙─≤∆╢↓≤⁹ 

10 ∕─  

│⁸ ╟╡ ╕≢⁸≢⅝╢ ╡ ≢ ≢⅝╢↓≤⁹ 

─ ╩ ⌐ ∆╢ │⁸ ⌐╟╢↓≤⁹ 

┘ │⁸ ┘ ⁸ ⌂ ⌐ ∆╢↓≤⁹╕√⁸ ╩

⇔⁸⅛≈⁸ │⌂╢═ↄ ─⌂™ ≤∆╢↓≤⁹ 
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ꜟⱩכ◔ ┘ │⁸ꜝ♇◒ ⌐ ⇔≡ ⇔ ⅜ ⌂↓≤⁹⌂⅔⁸ │⁸

─ ⌐ ⌐⌂╠⌂™⁸ ─⅛⅛╠⌂™ ≤∆╢↓≤⁹ 

  

│⁸ ⅜ ⇔⁸ ה ⅜ ≢ ה ⌐ ה ≢

≢№╢╙─≤⇔⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

 

ᵑ ◘▬◒ꜞ♇◒♦☺♃ꜟ  

▬ JEM 1318⁸1337⁸1352 

ꜟ♃☺♦ה◒♇ꜞ◒▬◘ ꜡  

ᵒ  

▬ JIS X 5203 

     ⌐╟╢⁹ 

     ⌐╟╢⁹ 

     ⁸ ⁸Ɽꜟ☻ ┘  

     1  1⁸ 1  1 ×N⁸1  N⁸2  N 

     ⌐╟╢⁹ 

     ◘▬◒ꜞ♇◒♦☺♃ꜟ ⁸ⱳכꜞfi◓♦☺♃ꜟ  

ⱨ◊כⱴ♇♩ ⌐╟╢⁹ 

     ╕√│  

10      DC4 20mA╕√│DC1 5л 

11 ─♃כ♦      ⅜ ⅎ╢╟℮⁸ ─ ╡ ╖⅜≢⅝╢

╙─≤∆╢⁹ ה  

12      ≤─ ⅜╟™╙─≤∆╢⁹ 

13 ┘ ה ⌐ ⌂ ─ⱷfi♥♫fi☻ ╩ ≈╙─≤∆╢⁹ 

ᵑ   ᵒ   ᵓ   ᵔ   ᵕ 

  ᵖ   ᵗ ⁸   ᵘ ∕─ ⌂╙─ 

  

↓─ │⁸ ─ ⌐ ⅎ⁸ ─ ™╙─≢⌂↑╣┌⌂╠⌂™⁹╕√⁸ ─

⁸◦☻♥ⱶ─ ⌐ ⇔≡ ⌐ ≢⅝╢╙─≤∆╢⁹ 

↓─ │⁸ ≤⇔≡ ≤⇔⁸∕╣∙╣ ≤∆╢⁹ 

⌐╟╢ ─ⱪ꜡◓ꜝⱶ│⁸⸗☺ꜙכꜟ ∆╢╙─≤⇔⁸ ה ⅜ ⌂

≤∆╢╙─≤∆╢⁹ 

─Ɽꜝⱷכ♃ ─ │⁸ ⌐ ┘ ⅜≢⅝╢╙─≤∆╢⁹ 

│⁸ ─ ה ⌐ ∂≡⁸ ╡ ╖⅜≢⅝╢╙─≤∆╢⁹ 

◦☻♥ⱶ─ ╩ ≈╙─≤∆╢⁹ 

  

 

│⁸ ⌐⅔™≡ ─ ⌐ ⇔√╙─╩ ∆╢╙─≤⇔⁸∕─ ╩

≤ ⇔√ ╩ ∆╢╙─≤∆╢⁹ 
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ה  

ᵑ ה ה ה  

ᵒ ה  

ᵓ  

 

₈12 ₉⌐ ∂╢⁹ 

ה  

ᵑ ה ⌐╟╢  

ᵒ ─╖  

 

ᵑ ∑⌐╟╢  

ᵒ ─ ꜠ⱬꜟ  

 

ᵑ ♁ⱨ♩►▼▪  

ᵒ ▬fi♃כⱨ▼כ☻  

│⁸ ─ ╩ ⇔√╙─≢⁸ ─ ╩ ⇔ ⌐

∆╢╙─≤∆╢⁹ 

ה         

ה ה         

  10 ∕─ ─ ⌐╟╢⁹ 

 

   

  

₈12  3 ₉⌐ ∂╢╙─≤∆╢⁹ 

 

   

  

₈12  4 ₉⌐ ∂╢╙─≤∆╢⁹ 

 ─  

⌐ ⅜ ⇔⌂™╟℮⌂ ╩ ℮╙─≤∆╢⁹ 

─ ☻Ɑכ☻╩ ╢╙─≤∆╢⁹ 

─ ⇔╕≢─ │⁸ ╩ ℮╙─≤∆╢⁹ 

ⱨꜞכ▪◒☿☻ⱨ꜡▪ ─ ⌐№√∫≡│⁸ ─ ⌐ ∆╢╙─≤∆╢⁹ 

─ │⁸ ≤⇔≡ ≤ ⌐⇔⌂™↓≤⁹ 

─ │⁸ ⇔≡ ∆╢↓≤⁹ 

─ │⁸ⱨꜞכ▪◒☿☻ⱨ꜡▪ ╩ ⇔≡№╢ ⅛╠ ℮↓≤⁹ 

ⱨꜞכ▪◒☿☻ⱨ꜡▪ ─ │⁸ ╩ ⇔≡ ™⁸ ⌐ ∂≡▪fi◓ꜟ ≢

∆╢↓≤⁹ 
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 ∕─ ─  

 

─ │⁸ ꜠ⱬꜟ≤∆╢↓≤⁹ 

│⁸ ≤⇔≡⁸ ─ │ ─ ⁸ ─ │ ⅛╠ ∆

↓≤⁹⌂⅔⁸ │ ↄ⇔⁸♪꜠fi ┘ ⅝⅜≢⅝╢╟℮⌐⁸╕√⁸ ╕╡⁸

╕╡⅜≢⅝⌂™╟℮⌐ ⇔⁸ ╩ ∆╢↓≤⁹ 

│⁸ ─1.5 ≢ ℮↓≤⁹ 

☻♃fi♪│⁸ ⌐ ↑⁸ ─≢⌂™╟℮ ⌂ ╩ ℮↓≤⁹ 

 

│⁸ ●☻ ─ ╩ ⌂ↄ∆╢√╘⁸ ╩ ∆╢↓≤⁹ 

 

  

  

₈12  5 ₉⌐ ∂╢╙─≤∆╢⁹ 

ה   

♪ꜟכ◦─ꜟⱩכ◔♪ꜟכ◦ │⁸ ─1 ≤∆╢╙─≤∆╢⁹ 

Ⱪꜟ│⁸כ◔─ ≤⇔≡ ↕3.5 ╩ ∆╢╙─≤∆╢⁹ 

│⁸ ≤⇔≡⁸ ↕1.25 ─╟╡ ╩ ∆╢╙─≤∆╢⅜⁸ ─

⌐ ╡⁸↓╣ ─╙─╩ ∆╢ │⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

 

   

  

₈12  6 ₉⌐ ∂╢╙─≤∆╢⁹ 

─ꜟⱩכ◔♪ꜟכ◦ │⁸1 ≤∆╢╙─≤∆╢⁹ 

─ ≤⇔⁸ ⁸ ⁸ ⁸ │⁸ ⌐

╩ ℮╙─≤∆╢⁹√∞⇔⁸ │ ↄ╙─≤∆╢⁹ 

⁸ ─ │⁸10Ɏ ─ ≤∆╢╙─≤∆╢⁹ 
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л        
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─ ה  

↓─ │⁸♄◒♃▬ꜟ ─ ─√╘⌐ ∆╢♄◒♃▬ꜟ ⱳꜞ◄♅꜠fi

Ⱪכꜞ☻ ┘⌐ ⱳꜞ◄♅꜠fi ─ ─√╘⌐ ∆╢ ─Ⱪכꜞ☻

⌐≈™≡⁸ ⌂ ╩ ╘╢╙─≢№╢⁹ 

 

♄◒♃▬ꜟ ⱳꜞ◄♅꜠fi☻ꜞכⱩ 

 ┘  

⌐ ∆╢ ─ ≡⌐ ─√╘─ⱳꜞ◄♅꜠fi☻ꜞכⱩ╩ ∆╢⁹ 

  

 ⌐ ™╢ⱳꜞ◄♅꜠fi☻ꜞכⱩ⁸ ◗ⱶⱣfi♪ ┘ ╘ ┘ Ⱡ♇

♩ Ⱪכꜞ☻₈ ₉≤™℮⁹ │⁸ ₈ ₉≤™℮ ⌐

⇔√╙─╩ ∆╢↓≤⁹ 

Ⱪכꜞ☻  ─ │⁸JWWA K 158 ♄◒♃▬ꜟ ⱳꜞ◄♅꜠fi☻ꜞכⱩ ─

⌐ ∆╢╙─≢№╢↓≤⁹ 

 ⱳꜞ◄♅꜠fi☻ꜞכⱩ─ │⁸ ΅1 ⌐ ∆╢╙─≢№╢↓≤⁹ 

 

 

   

 

ᵑ ☻ꜞכⱩ│⁸ ⱪכ♥ │ Ᵽfi♪╩ ™≡ ⇔⁸ ╩Ⱪכꜞ☻≥ ∆╢↓

─Ⱪכꜞ☻⁸⅔⌂⁹≥ ⌐≈™≡│ Ᵽfi♪≤∆╢↓≤⁹ 

ᵒ ⅜ ─ ─Ⱪכꜞ☻⁸│ │ ◗ⱶⱣfi♪╩ ™╢↓≤⁹ 

ᵓ ♥כⱪ⌐╟╢ ≤ ─ⱪכ♥ ↑ ⅜ ∆╢ │⁸ ╟⌐ⱪכ♥
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╢ │ ≢⅝╢╙─≤∆╢⁹ 

ᵔ ☻ꜞכⱩ─ ╡ →│⁸ ⌐ ╡ ⌡ ⅜ↄ╢╟℮⌐⇔⁸   ⇔ ─

─ ╩ ↑╢↓≤⁹ 1  

ᵕ ─ ⅜Ⱪכꜞ☻⌐ ╗╟℮⌐ ⌂√╢╖╩ √∑⁸ ⇔ ⌐ ─

⌐ ⌂ↄ ∆╢╟℮Ⱳꜟ♩ה ⌐ ⇔≡ ∆╢↓≤⁹ 2  

ᵖ ─☻ꜞכⱩ│⁸◗ⱶⱣfi♪╩ ™≡⁸ ╩2 ∏≈ ∆╢↓≤⁹

2  

ᵗ ─☻ꜞכⱩ─ ⅞ │⁸ ⌐ ⌡ ╦∑╢↓≤⁹ 

ᵘ ↕∑≡ ∆╢ ─Ⱪכꜞ☻─ ─Ⱪכꜞ☻⁸│ ⅛╠ ⅜ ≤☻ꜞ

─Ⱪכ ┼ ╣ ╕⌂™╟℮⌐⁸ ╩Ⱪכꜞ☻─ ⌐⇔≡ ⌡ ╦∑╢↓≤⁹ 3

 

ᵙ ☻ꜞכⱩ╩ ⇔√ ╩ ╢ │⁸ ⌐ ↕╣√♫▬꜡fi☻ꜞfi◓╛◗ⱶ ≢

↕╣√꞉▬ꜘכ꜡כⱪ╩ ╩Ⱪכꜞ☻⁸™ ↑⌂™╟℮⌐∆╢↓≤⁹ 

ᵚ ∫≡☻ꜞכⱩ⌐ ╩ ↑√ │⁸ ╟╡╙ ╩Ⱪכꜞ☻™⅝ ∑⁸ ╩ כ♥

ⱪ≢ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

  

Г˔Ф ψᾧ НрЖ

τϢϤІз˔УϬᾧ  

Ḛ τ╣ ΥΨϥϢΞτІ

з˔УϬ Ϥ φϥ 
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ɵȷɨɶɔǵ ǒȐ 500 ʗǲǫǘȐȓǦӽǯ ǯșֻ ǜǢ

ǭƲȷɨɶɔș╠ṳ̌ǷǠƳ 

ɵ ǲȷɨɶɔǵ ȑǦǦȆ ǓǖȒȏǍǲǞƲ șᶭ

ὑɎɱɇ֕Ƕ Ʉɶɕș ǋǭ ǮᶭὑǠȒƳ 

Г˔Ф ψᾧ НрЖ 

͍Ήḧᶖ 

 

ɵ֥֞ζ֗Ǻ Ǟ֥ζǲᶭὑɎɱɇș⁵ǔƲ ǲȷɨɶɔșᶭὑ

ǠȒƳ 

ɵ֥֞ζ֗Ǻ Ǟ֥ζǵȷɨɶɔș ȑ ǠƳ 

ÈŧÉ  

ᵑ    
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ʾḚ τІз˔Уχ Ϥθθϙ ΥΨϥϢΞτΰʺḚ

Ϭᾧ НрЖ ψ Г˔ФϬ Μο͍Ήḧᶖπ

ᾧ βϥʻ 

ʾỚḚϬ Ϊʺ ›ῇʺ Ḛ ρ α πІз˔У

ϬḚτᾧ βϥʻ 

ᵒ    

ᵓ    
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ᵔ  
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ᵕ    
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ᵖ ◖fi◒ꜞכ♩ ─  

◖fi◒ꜞכ♩ │⁸ⱳꜞ◄♅꜠fi☻ꜞכⱩ╩ ⅛╠ ⌐ɫ500 │500   ⁸

ɫ400 ⌐≈™≡│100 ⅝ ╗↓≤⁹  

 

 

 

 

 

 

 

 

 

 

  

˵͐ Ѐрϼз˔Е ῐ χ☼Ῥ  
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ⱳꜞ◄♅꜠fi  Ⱪכꜞ☻

 ┘  

⌐ ↕╣╢ ⱳꜞ◄♅꜠fi ─ ∆═≡⌐ ╩Ⱪכꜞ☻ ∆╢⁹ 

 

  

 Ⱪכꜞ☻ 

ᵑ ⌐ ™╢ Ⱪ│⁸כꜞ☻ ⱳꜞ◄♅꜠fiⱤ▬ⱪ◦☻♥ⱶ  PTC K 

20⌐ ⇔√╙─╩ ∆╢↓≤⁹ 

ᵒ ◗ⱶⱣfi♪ ┘ ╘ ┘ Ⱡ♇♩│⁸JWWA K 158 ♄◒♃▬ꜟ

ⱳꜞ◄♅꜠fi☻ꜞכⱩ ─ ⌐ ∆╢╙─≢№╢↓≤⁹ 

ᵓ ⱳꜞ◄♅꜠fi☻ꜞכⱩ─ │⁸ ΅3⌐ ∆╢╙─≢№╢↓≤⁹ 

 

- ─Ⱪכꜞ☻ 3  

 

 

  

─Ⱪכꜞ☻ │⁸  ⱳꜞ◄♅꜠fi☻ꜞכⱩ ⌐ ∏╢↓≤⁹ 
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ⱨ▫ꜟⱶ 

 ┘  

◘♪ꜟ ◘♪ꜟ ╘ ╙ ╗ ─ ≡⌐ ─√╘─ ⱨ▫ꜟⱶ╩

∆╢⁹ 

 

  

ⱨ▫ꜟⱶ─ │⁸ⱳꜞ◄♅꜠fi │ ⱳꜞ◄♅꜠fi≤∆╢⁹ 

ⱨ▫ꜟⱶ─ ↕│⁸0.15 ≤∆╢⁹ 

 

  

◘♪ꜟ ─ ╩ ⱨ▫ꜟⱶ≢ ⇔√ ⁸ ⱪכ♥─ ⱦ♬ꜟ

≢ ∆╢⁹╕√⁸ ⇔─ ⁸ ≢ ⱨ▫ꜟⱶ⅜ ⇔⌂™╟℮ ⌂√╢╖╩ √∑

≡ ╡ ↑╢↓≤⁹ 

─ │⁸ ─≤⅔╡≤∆╢⁹ 

 

 

 

 

 

 

 ⱨ▫ꜟⱶ─  

  

 

ᴟРИиת ‫  
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─  

↓─ │⁸ ⌐ ℮ ─ ─ ╩ ╢↓≤╩ ≤⇔⁸ ─

⌐≈™≡⁸ ⌂ ╩ ╘╢╙─≢№╢⁹ 

 

 ⱪכ♥

  

ה  ה ─ ╩ ⌐ ∆╢ ⌐⁸ ╩ⱪכ♥ ∆╢╙─≤∆╢⁹ 

 │⁸ ┘ɫ75 ─ ⌐ ∆╢╙─≤∆╢⁹ 

 

   

─ⱪכ♥ │⁸ ─≤⅔╡≤∆╢⁹ 

  
ⱳꜞ◄♅꜠fi │ ⱳꜞ◄♅꜠fi 

β ꜞⱪ─╖⁸ⱳכ♥ ⱦ♬ꜟ 

 

  

  

  

 
 

 30   ±1.0 β  ⱪ─╖⁸50   ±1.5כ♥

↕ 0.20  ±0.03 

↕ 20 /  +1.0 

  

  

8 ◗◦♇◒ ±1.5≤⇔⁸ ─ ♦◙▬fi≤∆

╢⁹ 

 

     

     

     

 

β ◒♇◦◗ ⱪ─╖⁸15כ♥ ±1.5≤⇔⁸

─♦◙▬fi≤∆╢⁹ 

 

 

 

 

 

  

╛Ⱪכꜞ☻ ⅜Ⱪכꜞ☻ ↕╣≡™╢ │⁸∕─ ╩ⱪכ♥╠⅛ ↑∆

╢╙─≤⇔⁸ ⱪכ♥ ⌐ ∫≡ ⅝∆╢╙─≤∆╢⁹ 

╕√⁸ɫ400 ─ ╩ ↄ │ ─ⱪכ♥⅝ ⌐ ╩ⱪכ♥ ⌐

  

   

 

   



199 

 

↑∆╢╙─≤∆╢⁹ 

⅝│⁸ ⌐1.5 ≤⇔⁸ ≢ ⌡ ╦∑╢╙─≤∆╢⁹ 

╩ⱪכ♥ ╩ⱪכ♥⁸│⅝≥╢∆ ↄ ╡⌂⅜╠ ∆╢╙─≤∆╢⁹ 

 ∕─  

⁸ ┘ ⌐│ ╩ⱪכ♥ ↑∆╢ │⌂™⁹ 

↕╛ ⁸ │⁸ ⌐ 100 ─ Ɑ▬fi♩╩ ∆╢⁹ 

    ⌂⅔⁸ ⌐≈™≡│ ╩ⱪכ♥ ↑∆╢ │⌂™⁹ 

◖fi◒ꜞכ♩╩ ∆╢ ≢⁸ ⅜ ⌐◖fi◒ꜞכ♩─ ⌐│™╢≤⅝│⁸

⌐ ╩ⱪכ♥ ∆╢ │⌂™⁹√∞⇔⁸ ─ ⅜◖fi◒ꜞכ♩⅛╠ ∆╢

│⁸ ╩ⱪכ♥ ∆╢╙─≤∆╢⁹ 

⌐≈™≡│⁸ ╩ⱪכ♥ ─ⱪכ♥⅝ ⌐ ╩ⱪכ♥ ⌐ ↑∆

╢╙─≤∆╢⁹ ɫ400 ─ ─ ⁸ ≥ⱪכ♥ ≢─ ╡ ↑│ ⌂™⁹  

ⱪכ♥   

  

▬ 3                ꜡ 4  

Ɫ 5                ♬ 6  
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◖fi◒ꜞכ♩ 

  



201 

 

 ♩כ◦

 

ה ה ה ─ ╩ ⌐ ∆╢ ⌐ ∆╢╙─≤∆╢⁹ 

  

─♩כ◦ │⁸ ─≤⅔╡≤∆╢⁹ 

  ⱳꜞ◄♅꜠fi │ ⱳꜞ◄♅꜠fi 

 

  

  

  

 
 

 150  

↕ 0.15  

↕ 50 /  

  

45 ה 15 ◗◦♇◒ ≤⇔⁸ 

─♦◙▬fi≤∆╢⁹ 

 

 

↓─ ⌐ №╡ ™╩ ╘≡ↄ∞↕™⁹ 

 

 

 

ᵑ ◦⁸│♩כ ╩ ⇔√ ≡─ ─◖fi◒ꜞכ♩ ╩ ╗⁹ ⌐

∆╢╙─≤∆╢⁹ 

ᵒ ◦⁸│♩כ ─ ⌐ ∆╢╙─≤∆╢⁹ 

ᵓ ╘ ⇔⌐№√∫≡│⁸ ⌐♩כ◦ ╩ ⅎ⌂™╟℮ ⇔≡ ∆╢╙─≤∆╢⁹ 
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↓─ │⁸ ─ ⅜⁸ ⌐ ∆╢ ₈ ₉≤™℮⁹ ⌐≈™≡⁸

∕─ ⌐ ╢ ╩ ╘╢↓≤╩ ≤∆╢⁹ 

 

 

─∆═≡─ ⌐ ∆╢╙─≤∆╢⁹ 

⁸ ⁸ ─ ∕─ ↓─ ⌐ ╘─⌂™╙─│⁸JIS Z 8310 18⁸

₈ ₉ ┘∕─ ⌐╟╢╙─≤∆╢⁹ 

↓─ │⁸ ╩ ∆╢↓≤╩ ⌐ ∆╢╙─≢№╢⁹ 

─ ⅝↕ ┘  

─ ⅝↕│⁸ ≤⇔≡JIS─A ≤⇔⁸ ↔≤⌐ ∆╢↓≤⁹ 

│⁸ ╩ ∆╢↓≤⁹ 

⁸ ≢⁸ ─ ⅝↕≢ ≢⅝⌂™ ⌐│⁸ ⇔≡ ∆╢↓≤⁹ 

≤⇔≡⁸ ≢ ⅜2 ╩ ╗ │⁸∕╣∙╣ ↔≤⌐ ∏≈

⌐ ↑≡ ∆╢↓≤⁹ 

─ ⁸ ┘  

│⁸ ⌐╟╡ ℮↓≤⁹ 

⁸ ╩ ╗⁹ ⁸ ┘ ─ ⇔ │⁸CAD ┘

╩ ╗ ─ ⌐ ≠ↄ↓≤⁹ 

╩ ╗⁹ ┘ ─ │⁸A2 ≢│4 ⁸A1 ≢│5 ╩ ≤∆╢↓

≤⁹ 

┘ │⁸ ≤⇔≡₈ ₉ ≤∆╢↓≤⁹√∞⇔⁸↓╣⌐╟╡ ™ │⁸ ↔

≤⌐╕√│∕─ ╩ ∆╢↓≤⁹ 

│⁸ ≤⇔≡₈ ₉ ≤⇔⁸ 3 ╩ ⇔≡ 2 ╕≢≤∆╢

↓≤⁹ 

  

⌐⅔↑╢ │⁸ ≤⇔≡⁸ ─≤⅔╡≤∆╢↓≤⁹ ⌐≈™≡

│ ⌐ ╘╢ ⌐╟╢↓≤⁹ 

ᵑ ה 1/ 2,500 1/ 5,000 

⅜ ≢⅝⌂™╙─│1/10,000≤∆╢↓≤⅜≢⅝╢⁹  

ᵒ    1/500 1/ 1,000 

ᵓ   V 1/ 100⁸H=1/ 500 

ᵔ   1/ 50 1/ 100 

ᵕ    1/10 1/100 

ᵖ ⁸ ⁸○ⱨ☿♇♩   

│⁸ ─ ⌐ ∆╢↓≤⁹╕√⁸ ⌐ ⌂╢ ╩ ™╢ │⁸

↔≤⌐∕─ ╩ ∆╢↓≤⁹ 
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ᵑ ─ │ ─≤⅔╡≤⇔⁸∕─ │⁸ ─ ⁸ │ ╡ ⌐ ∆╢↓

≤⁹ 

ᵒ │⁸ ⌐ ⇔⁸ ⅜ ─ │ ─ ⌐─╖ ∆╢↓≤⁹ 

 ─  

  

  

  

 

  

  

         

          

            

 

ᵓ ╩ ⌐ ⇔⁸∕─ ⌐ ╩ ╦∑≡ ∆╢↓≤⁹ 

ᵔ ╩ ⇔⁸ ≤⇔≡ ⌂╙─│₈ ₉╩ ⌐∆╢↓≤⁹ 

ᵕ ⅜2 ⌐ ⅛╣╢ │⁸ ─ ⌐ ╩ ⅝ ╣╢↓≤⁹ 

ᵖ ─ │⁸ ⁸ ╩ ╗⁹ ⁸ ה ⁸ ⁸ ⁸

⁸○ⱨ☿♇♩ ⁸∕─ ─ ╩ ≤∆╢↓≤ 

 

ᵑ ─ ╩ ∆╙─≢⁸ ⁸ ⁸ ≤⌂╢ ⌂ ⁸ ─ ⅜

⌐ ↕╣╢╟℮⌂ ≤⇔⁸ ⌐ ╘╢↓≤⁹ 

 

ᵑ ⌐⅔↑╢ ⌐≈™≡│⁸ ─№╢ ╩ ⅝⁸ ─╒⅛⁸ ─ ⁸

⁸ ⁸ ⁸ ⁸ ─ ┘⌐ ─ ⅛╠─ ⁸ ╡ ╩

⌡40 ≢ ⇔⁸ ⌐╟╡ ⇔≡™╢ ⌐≈™≡│⁸ ⌂ ╡

∆╢╙─≤⇔⁸ ⌂ↄ≤╙20 ⌐1 ∆╢↓≤⁹╕√⁸ ⅜№╢ │⁸

─ ⁸ ⁸ ╩ ∆╢↓≤⁹ 

 

▬ ⅛╠─  

─ ה ─ ⌐ ╩ ⇔⁸ ─ ⌐₈ ₉─ ╩ ∆╢↓≤⁹ 

⁸⇔≥ꜟ♩כⱷ│ ה 2 ╩ ⇔≡ 1 ╕≢≤∆╢↓≤⁹ 

꜡ ╡  

─ ה ─ ⌐ ╩ ⇔⁸ ─ ⌐₈ ₉─ ╩ ∆╢↓≤⁹ 

⁸⇔≥ꜟ♩כⱷ│ ה 2 ╩ ⇔≡ 1 ╕≢≤∆╢↓≤⁹ 

╢№─ ה │⁸ ∆╢↓≤⅜≢⅝╢⁹ 
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Ɫ  

─ ה │⁸ ⁸כ♫כ◖─ ─ ─ ≤∆╢↓≤⁹ 

ᵒ ⌐│⁸ ⁸ ⁸ ─ ⁸ ╩ ∆╢↓≤⁹ 

ᵓ ⌐│⁸∕─ ⁸ ╣ ⁸ ─ ∕─ ⌂ ╩ ╦∑≡ ∆╢↓≤⁹ 

ᵔ ∕─ ⁸ ─ ─ ⁸ ⁸ⱴfiⱱכꜟ ─ ╩ ∆

╢↓≤⁹╕√⁸ ⌐ ╩ ⅎ╢⌂≥ ⅜ ⅛╢╟℮⌐⇔≡⅔ↄ↓≤⁹ 

  ᵕ ⌐ ∆╢ ─ │ 13 ─≤⅔╡≤∆╢⁹ 

 

ᵑ ⌐≈™≡│⁸ ╩ ∆╢↓≤⁹⌂⅔⁸ ∕─ ⌐⅔™≡│⁸

⅛╠ ≤⇔≡ ⅜№╢ ╛ ꜟfiⱠ♩♪ꜟכ◦⁸ ⁸ ≤™

∫√ ╩ ℮ ⌂≥ ∆╢╙─≤∆╢⁹ 

ᵒ ─ │⁸ ≤⇔≡ ≤ ≤⇔⁸ ╩ ⌐ ⅝⁸   ⅛╠

⁸ ⁸ ⁸ ⁸ ╡⁸ ⁸ ⁸ ⁸ ─ ⌐

∆╢↓≤⁹ 

 

ᵑ ⅜№╢ │⁸ ╩ ⌐ ⅝⁸ ⌐ ⌐ ┘ ─ ∆╢ ⌐≈™

≡⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ╩ ∆╢↓≤⁹ 

ᵒ ⅜⌂™ │⁸ ─ ∆╢ ╩ ╘⁸ ⌡40mⱧ♇♅⌐ ─ ╩∆╢

↓≤⁹ 

 

⁸ ⁸ ⁸ ╩ ∆╢↓≤⁹ 

 

ᵑ  

▬ ─ ⅜ ╢╟℮⌐ ∆╢↓≤⁹ 

꜡ │ ╩ ⇔⁸ ∑ ⇔ ⅜№╢ │⁸ ╩  

⅝≢ ∆╢↓≤⁹ 

Ɫ ⁸ ─ ⅜№╢ │⁸∕─ ─ ╙ ∑≡ ∆╢↓≤⁹ 

♬ ⅝ ─ ╩₃ ≢⁸ⱪ꜠כfi◄fi♪─ ╩ỏ ≢ ∆╢↓≤⁹ 

ⱱ ⁸ ─ ה ╩ ∆╢↓≤⁹ 

┼ ─ ה ╩ ∆╢↓≤⁹ 

ה ♩ ─ ╩ ∆╢↓≤⁹ 

♅ ɫ75 ─ │⁸ ╩ ∆╢↓≤⁹ 

ꜞ ⌐ ∆╢ │( 12)─≤⅔╡≤∆╢⁹⌂⅔⁸ ─⌂™ ⌐≈™≡│

≤ ─ ⁸ ∆╢⁹ 

 ♯ ⌐≈™≡│ 14 ─≤⅔╡≤∆╢⁹⌂⅔⁸ ─⌂™ ה ⌐≈™≡│

≤ ─ ⁸ ∆╢⁹ 

ᵒ  

╗ ⁸ ⁸ ≤℮ ⁸ ≤─ ╡ ™ ⁸

↕╣√ ⁸╕√⁸ ⌐ ↕╣≡™⌂™ ⁸ ⁸ ┘

╩ ∆╢↓≤⁹ 
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ᵓ  

∕─ ─ ╩ ∆╢↓≤⁹ 

  ᵔ  

    ⅜ ╢ ⁸ ╩ ⇔√ ⁸ ─ ≤⌂╢

╩ ╦∑≡ ╩∕╣∙╣ ∆╢↓≤⁹ 

 

ᵑ ─ ⁸ ╩ ∆╢↓≤⁹ 

ᵒ ╙ ⌐ ∂≡ ∆╢↓≤⁹ 

 

⁸ ⁸↕╛ ⁸ │⁸ ─ ⁸ ⁸ ⁸ ╩ ∆

╢↓≤⁹ 

10 ○ⱨ☿♇♩ ─╖  

ᵑ ≡ⱣꜟⱩ╩ ╗⁹ ⁸ ⁸ ⁸ ⁸ ⁸◖fi◒ꜞכ♩

⁸ ꜟ♫Ⱶכ♃ ⁸ ⁸ ⁸ ⁸

─○ⱨ☿♇♩╩ ╢╙─≤⇔⁸ │⁸ ≤⇔≡3 ╩ ∆╢⁹ 

ᵒ ○ⱨ☿♇♩─ │⁸ ─≤⅔╡≤⇔⁸ 2╩ ≤∆╢↓≤⁹ 

▬ │⁸⌂╢═ↄ ─ ⁸ ─ ⁸ ⱴfiⱱ⁸ꜟכ ⁸

⁸ ╩ ∆╢↓≤⁹╕√⁸ │⁸ ≤⇔≡ ≤⇔⌂™↓≤⁹ 

꜡ ─⌂™ │⁸ ⌐ ∆╢ ╩ ↄ⌐ ⇔⁸↓─ ⅛╠─ ⌐╟

╢↓≤⁹ 

Ɫ ╕≢─ │⁸ ─≤⅔╡ ∆╢↓≤⁹ 

╩ꜟכⱴfiⱱ ה ≤∆╢ │⁸ⱴfiⱱכꜟ ⅛╠ ∆╢↓≤⁹ 

⁸ ה ╩ ≤∆╢ │⁸ ⁸ ─ ⅛╠ ∆╢↓≤⁹ 

╩ ה ≤∆╢ │⁸ ─ ⅜╡ ⁸╕√│ ─ ⅛╠ ∆

╢↓≤⁹ 

╩ ה ≤∆╢ │⁸ ─ ⅛╠ ∆╢↓≤⁹╕√⁸ ─ ╙

≤∆╢↓≤⁹ 

⁸ ה ⁸ ─ ╩ ≤∆╢ │⁸↓╣╠─ ─ ⅛╠─

╩ ⌐ ∆╢↓≤⁹ 
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 ○ⱨ☿♇♩  

11 ∕─  

ᵑ ⌐ ∂≡⁸ ╩ ─ ⌐ ∆╢↓≤⁹ 

ᵒ ─ ╩ ≤∆╢≤⅝│⁸∕─ ╩ ∆╢↓≤⁹ 

ᵓ ─№╢ │⁸ ה ⌐ ∆╢↓≤⁹ 

12  

 ⁸ ⌐ ∆╢ │ ─≤⅔╡≤∆╢⁹ 

ꜟ▬♃◒♄ ה         

ⱳꜞ◄♅꜠fi ה                

              ה

ⱳꜞ◄♅꜠fi ה              

☻꜠fi♥☻ ה             

β │ ─ ⌐╟╢⁹ 
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