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1  ◖fiⱧꜙכ♃♁ⱨ♩►◄▪  

 

 ↓─ ≢│⁸◖fiⱧꜙכ♃♁ⱨ♩►◄▪ ⁸∆⌂╦∟⁸∕─ ─

⌐⅔™≡♁ⱨ♩►◄▪╩ ∆╢ ( ₈♁ⱨ♩►◄▪ ₉≤╙™

℮⁹)⌐ ∆╢ ⌐⅔↑╢⁸ ─ ⌐≈™≡ ∆╢⁹ 

 ╕√⁸ⱦ☺Ⱡ☻╩ ℮ ⌐ ∆╢♁ⱨ♩►◄▪ ⌐≈™≡╙⁸

⌐⅔™≡ ∆╢⁹ 

 ♁ⱨ♩►◄▪ ─ ( ⁸ )─ ⌐≈™

≡│⁸1.╩ ∆╢⁹ 

 ♁ⱨ♩►◄▪ ─ ( ⁸ ⁸ )─ ⌐≈

™≡│⁸2.╩ ∆╢⁹ ⌐⁸ ─ ⌐≈™≡ 2.╩ ∆╢ ⌐⁸

│⁸2.1.1.1─(1) ┘(2)⌐ ↕╣╢╟℮⌐⁸ ₈ III 1  

┘ ─ ₉⌐╟╡⁸ ⌐ ╢♁ⱨ♩►◄▪

⅜₈ ╩ ⇔√ ─ ₉≢№╢⅛ ⅛─ ⅜↕╣╢

│⁸2.1.1.2 ⌐ ↕╣╢₈♁ⱨ♩►◄▪─ ⌐ ≠ↄ ⅎ ₉⌐╟╢

╩ ╦⌂™ ⌐ ∆╢⁹ 

 ♁ⱨ♩►◄▪ ─ ⌐ ∆╢ ⌐ ∆╢ ⌂ ⌐≈™≡│⁸

3.╩ ∆╢⁹ 

 

 ⌂⅔⁸ ≢ ↕╣≡™⌂™ ⌐≈™≡│⁸ ⌐ ℮⁹ 

 

⌐⅔™≡ ™╠╣╢ ─  

 

(i)  

⌐ ∂√ ─ │ ╩™℮⁹ 

 

(ii)  

─ ╩ ∆╢√╘─ ⌐≈⌂⅜∫√ ─ │ ╩™

℮⁹ 

 

(iii) ◖fiⱧꜙכ♃♁ⱨ♩►◄▪ 

◖fiⱧꜙכ♃─ ⌐ ∆╢ⱪ꜡◓ꜝⱶ⁸∕─ ◖fiⱧꜙכ♃⌐╟╢

─ ⌐ ∆╢ ≢№∫≡ⱪ꜡◓ꜝⱶ⌐ ∏╢╙─╩™℮( 2 4 ─

₈ⱪ꜡◓ꜝⱶ ₉⌐ ∂⁹ ↓─ ⌐⅔™≡⁸₈♁ⱨ♩►◄▪₉≤╙™

℮⁹ ⁹ 

 

http://www.jpo.go.jp/shiryou/kijun/kijun2/tukujitu_kijun.htm
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun/03_0100.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun/03_0100.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/tukujitu_kijun.htm
http://elaws.e-gov.go.jp/search/elawsSearch/elaws_search/lsg0500/detail?lawId=334AC0000000121&openerCode=1#4
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(iv) ⱪ꜡◓ꜝⱶ 

◖fiⱧꜙכ♃( )⌐ ∆╢ ≢№∫≡⁸ ─ ╩ ╢↓≤⅜

≢⅝╢╟℮⌐ ╖ ╦↕╣√╙─╩™℮( 2 4 )⁹ 

 

(v) ⱪ꜡◓ꜝⱶꜞ☻♩ 

ⱪ꜡◓ꜝⱶ─ ┼─ ┼─ ⌂≥⌐╟╢ ∕─╙─╩™℮⁹ 

 

(vi) ⱪ꜡◓ꜝⱶ╩ ⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂  

ⱪ꜡◓ꜝⱶ─▬fi☻♩⁸ꜟכ ⁸ⱪ꜡◓ꜝⱶ─ ⌂≥─√╘⌐ ™╠

╣╢⁸ⱪ꜡◓ꜝⱶ⅜ ↕╣√◖fiⱧꜙכ♃≢ ╖ ╡ ⌂ ╩™

℮⁹ 

 

(vii) ⱪ꜡◓ꜝⱶ⌐ ∏╢╙─ 

  ◖fiⱧꜙכ♃⌐ ∆╢ ─ ≢│⌂™√╘ⱪ꜡◓ꜝⱶ≤│ ═⌂™⅜⁸

◖fiⱧꜙכ♃─ ╩ ∆╢╙─≤™℮ ≢ⱪ꜡◓ꜝⱶ⌐ ∆╢ ╩

∆╢╙─╩™℮⁹ ⅎ┌⁸♦כ♃ ⅜₈ⱪ꜡◓ꜝⱶ⌐ ∏╢╙─₉⌐

∆╢↓≤⅜№╢⁹ 

 

(viii) ♦כ♃  

♃כ♦ ─ ≢ ─♃כ♦⁸╢╣↕ ∆╢ ╩™℮⁹ 

 

(ix) ╩  ♃כ♦╢∆

♃כ♦   ─ ≢ ↕╣╢ ╩  ℮⁹™╩♃כ♦╢∆

 

(x) Ɫכ♪►◄▪  

│ ⌐ ™╠╣╢ │ ╩™℮⁹ 

ⅎ┌⁸ ≤⇔≡─◖fiⱧꜙ⁸♃כ∕─ ≢№╢ CPU⁸ⱷ

⸗ꜞ⁸ ⁸ │◖fiⱧꜙכ♃⌐ ↕╣√ ╩™℮⁹ 

 

 (xi)  

  ◖fiⱧꜙכ♃ ─ │ ⅜ ↕╣╢ ╩™℮⁹↓─ ⌐

│⁸№╠╝╢ ⅜ ╕╣╢⁹ 

 

 

 

http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000000200000000000000000000000000000
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1.  ┘ ─  

 

1. 1 ─ ⌂ ─  

 

1. 1.1 ( 36 4 1 )  

 

♁ⱨ♩►◄▪ ⌐⅔↑╢ ─ │⁸ ₈ II

1 1  ₉⌐ ∫≡ ╦╣╢⁹ │⁸♁ⱨ♩►◄▪

⌐⅔↑╢ ─ ⌐ √∫≡│⁸ ─ 1.1.1.1⌐ ⇔√ ⌐

╙ ∆╢⁹ 

 

1. 1.1.1  ─  

 

─(1) │(2)─ │⁸ ─ ⌂ │⁸♁ⱨ♩►◄▪ ─

⌐⅔↑╢ ⅜ ⌐ ╢ ╩ ∆╢↓≤⅜≢⅝╢ ⌐ ⅛

≈ ⌐ ↕╣√╙─≢│⌂™⁹⇔√⅜∫≡⁸ ≤⌂╢⁹ 

 

(1) ⌐│⁸ │ ⅜ ↕╣≡™╢⌐╙ ╦╠∏⁸ ─

⌂ ⌐│⁸↓╣╠─ │ ⅜Ɫכ♪►◄▪№╢™│♁ⱨ♩

►◄▪⌐╟∫≡≥─╟℮⌐ │ ↕╣╢─⅛ ↕╣≡⅔╠∏⁸⇔⅛╙

∕╣⅜ ─ ⌐ ≠™≡╙ ⅜ ≢⅝⌂™√╘⁸ ⌐

╢ ╩ ≢⅝⌂™  

 

1  

⌐│⁸ ⁸ⱦ☺Ⱡ☻╩ ℮ ╩ꜟכꜟ─ⱶכ◕│ ∆╢

◦☻♥ⱶ⅜ ↕╣≡™╢⁹ ⁸ ─ ⌂ ⌐│⁸↓╣╠─ ◖╩ꜟכꜟ╛

fiⱧꜙכ♃ ≢≥─╟℮⌐ ∆╢─⅛ ↕╣≡™⌂™⁹⇔⅛╙∕╣╠⅜ ─

⌐ ≠™≡╙ ⅜ ≢⅝⌂™⁹↓─╟℮⌂ │⁸ ⅜ ⌐ ╢

╩ ≢⅝⌂™ ⌐ ∆╢⁹ 

 

2  

⌐│⁸◖fiⱧꜙכ♃─ ( GUI ╩ ™√ ⱨ◊כⱶ) ╩ ⌐⇔√

◖fiⱧꜙכ♃─ ⅜ ↕╣≡™╢⁹ ⁸ ─ ⌂ ⌐│⁸∕─◖fiⱧ

─♃כꜙ ╩◖fiⱧꜙכ♃ ≢≥─╟℮⌐ ∆╢─⅛⅜ ↕╣≡™⌂™⁹⇔

⅛╙∕╣⅜ ─ ⌐ ≠™≡╙ ⅜ ≢⅝⌂™⁹↓─╟℮⌂ │⁸

⅜ ⌐ ╢ ╩ ≢⅝⌂™ ⌐ ∆╢⁹ 

http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000003600000000000000000000000000000
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0101bm.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0101bm.pdf
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(2) │ ╩ ╗ ⌐╟╡ ↕╣≡™╢⅜⁸ ─ ⌂ ⌐│⁸

⌐ ╢ ─ ╩ ∆╢Ɫכ♪►◄▪ │♁ⱨ♩►◄▪⅜ Ⱪ꜡

♇◒ │ ⱨ꜡כꜗ♅כ♩─╖≢ ↕╣≡⅔╡⁸∕─ Ⱪ꜡♇◒

│ⱨ꜡כꜗ♅כ♩⌐╟╢ ∞↑≢│⁸≥─╟℮⌐Ɫכ♪►◄▪ │♁ⱨ♩►

◄▪⅜ ↕╣≡™╢─⅛ ≢№╡⁸⇔⅛╙∕╣╠⅜ ─ ⌐

≠™≡╙ ⅜ ≢⅝⌂™√╘⁸ ⌐ ╢ ╩ ≢⅝⌂™  

 

3  

─ ─ ╩ ∆╢ ◦☻♥ⱶ⌐⅔™≡⁸ ⌐│⁸₈Ν

≤⁸Ν ≤⁸ ─ ⌐♃כ♦ ≠™≡ ╩ ∆╢ ≤⁸

⅛╠─ ⱶכ◕╩ ⅛╠ ⅛╣╢ ⌐ ≠™≡

⌐ ╖ ↑∆╢ ╖ ↑ ≤⁸ ╖ ↑↕╣√ ╩ ∆╢

≤⁸╩ ⅎ╢ ◦☻♥ⱶ⁹₉≤ ↕╣≡™╢⁹ ⁸ ─ ⌂ ⌐

│⁸₈ ─ ₉ќ₈ ⅛╠─ ⱶכ◕╩ ⌐ ≠™≡ ╖

↑₉ќ₈ ╖ ↑╩ ⇔√ ─ ₉≤™∫√⁸ ╩ ⌐ ⇔√

ⱨ꜡כꜗ♅כ♩⇔⅛ ↕╣≡™⌂™⁹↓─√╘⁸ ─ ⌂ ─ ∞↑≢│⁸

ⱶכ◕ ─ ╩ ⇔√ ⁸ ⱶכ◕ ⅛╠ ⅛╣╢ ╩

⇔√ ┘↓╣╠─ ╩ ∆╢√╘─♁ⱨ♩►◄▪⅜ ≢№╡⁸⇔⅛╙

∕╣⅜ ─ ⌐ ≠™≡╙ ⅜ ≢⅝⌂™⁹ 

╕√⁸ ╩ ╖ ↑∆╢ ⌐ ⱶכ◕╢™ ⅛╠ ⅛╣╢ │⁸

╛ ─ Ɽ♃כfi⌂≥─ ╩≥─╟℮⌐ ∆╢⅛⌐ ⅝ↄ ∆

╢↓≤⅜╟ↄ ╠╣≡™╢↓≤≢№╢⁹⇔√⅜∫≡⁸ ⌐ ⅜ ╩ ∆╢

√╘⌐ ⱶכ◕╢╣╠™ ╩ ─ ⌐ ≠™≡ ∆╢↓≤⅜≢⅝╢≤⇔

≡╙⁸ ≤⇔≡ ╩ ⇔√ ┘ ╩ ∆╢√╘─♁ⱨ♩

►◄▪⅜ ≢№╡⁸⇔⅛╙∕╣⅜ ─ ⌐ ≠™≡╙ ⅜ ≢⅝

⌂™⁹ 

╟∫≡⁸ ⅜ ⌐ ╢ ╩ ≢⅝⌂™ ⌐ ∆╢⁹ 

 

1. 2 ─ ─  

 

1.2.1  ( 36 6 2 )  

 

♁ⱨ♩►◄▪ ⌐⅔↑╢ ─ │⁸ ₈ II 2

3  ₉⌐ ∫≡ ╦╣╢⁹ │⁸♁ⱨ♩►◄▪ ⌐

⅔↑╢ ─ ⌐ √∫≡│⁸ ─ 1.2.1.1 ⅛╠ 1.2.1.3 ╕≢⌐

http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000003600000000000000000000000000000
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf


B 1  ◖fiⱧꜙכ♃♁ⱨ♩►◄▪  

- 5 - 

⇔√ ⌐╙ ∆╢⁹ 

 

1. 2.1. 1 ♁ⱨ♩►◄▪  כꜞ◗♥◌─

 

│⁸♁ⱨ♩►◄▪ ╩⁸₈ ─ ₉ │₈ ─ ₉≤⇔

≡⁸ ─╟℮⌐⁸ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

(1) ─  

│⁸♁ⱨ♩►◄▪ ╩⁸ ⌐≈⌂⅜∫√ ─ │

⁸∆⌂╦∟₈ ₉≤⇔≡ ≢⅝╢≤⅝⌐⁸∕─₈ ₉╩ ∆╢↓≤

⌐╟╡⁸ ─ ( ╩ ∆╢ ─ ₉╩ ╗⁹)≤⇔≡ ⌐

∆╢↓≤⅜≢⅝╢⁹ 

 

(2) ─  

│⁸♁ⱨ♩►◄▪ ╩⁸∕─ ⅜ √∆ ─ ⌐╟∫≡

≢⅝╢≤⅝⌐⁸∕╣╠─ ⌐╟╡ ↕╣√₈ ─ ₉≤⇔≡

⌐ ∆╢↓≤⅜≢⅝╢⁹ 

│⁸ⱪ꜡◓ꜝⱶ⁸ ╩ ♃כ♦╢∆ ♃כ♦┘ ⌐≈™≡│

─╟℮⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

(i) ◖fiⱧꜙכ♃⅜ √∆ ─ ╩ ∆╢₈ⱪ꜡◓ꜝⱶ₉╩⁸₈ ─

₉≤⇔≡ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

1 ◖fiⱧꜙכ♃⌐ A⁸ B⁸ C⁸Ν╩ ↕∑╢√╘─ⱪ꜡◓ꜝⱶ 

2 ◖fiⱧꜙכ♃╩ A⁸ B⁸ C⁸Ν≤⇔≡ ↕∑╢√╘─ⱪ꜡◓ꜝⱶ 

3 ◖fiⱧꜙכ♃⌐ A⁸ B⁸ C⁸Ν╩ ↕∑╢√╘─ⱪ꜡◓ꜝⱶ 

 

(ii) ♦כ♃─ ∆╢ ⌐╟╡◖fiⱧꜙכ♃⅜ ℮ ⅜ ↕╣╢

₈ ╩ ₉♃כ♦╢∆ ♃כ♦₈│ ₉╩⁸₈ ─ ₉≤⇔≡

⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

4 ♃כ♦ A⁸♦כ♃ B⁸♦כ♃ C⁸Ν╩ ╗ ╩  ♃כ♦╢∆

5 ♃כ♦ A⁸♦כ♃ B⁸♦כ♃ C⁸Ν╩ ♃כ♦╗  

 

(iii) (i)─₈ⱪ꜡◓ꜝⱶ₉ │ (ii)─₈ ╩ ╩₉♃כ♦╢∆

⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂ ╩⁸₈ ─ ₉≤⇔≡ ⌐
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∆╢↓≤⅜≢⅝╢⁹ 

 

6 ◖fiⱧꜙכ♃⌐ A⁸ B⁸ C⁸Ν╩ ↕∑╢√╘─ⱪ꜡◓ꜝⱶ╩

⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂  

7 ◖fiⱧꜙכ♃╩ A⁸ B⁸ C⁸Ν≤⇔≡ ↕∑╢√╘─ⱪ꜡◓ꜝⱶ

╩ ⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂  

8 ◖fiⱧꜙכ♃⌐ A⁸ B⁸ C⁸Ν╩ ↕∑╢√╘─ⱪ꜡◓ꜝⱶ╩

⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂  

9 ♃כ♦ A⁸♦כ♃ B⁸♦כ♃ C⁸Ν╩ ╗ ╩ ╩♃כ♦╢∆

⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂  

 

1. 2.1.2    

 

(1) ─ ⅜₈ⱪ꜡◓ꜝⱶ₉ ─ ( ⅎ┌⁸₈⸗☺ꜙ₉⁸₈ꜟכꜝ

▬Ⱪꜝꜞ₉⁸₈♬ꜙכꜝꜟⱠ♇♩꞉₉⁸₈◒כ◘ⱳכ♩ⱬ◒♃כⱴ◦fi₉⁸

₈⸗♦ꜟ₉)≢№∫≡╙⁸ ┘ ─ ┘⌐ ─ ╩

∆╢≤⁸ ⌐ ╢ ⅜₈ⱪ꜡◓ꜝⱶ₉≢№╢↓≤⅜ ⌂ │⁸₈ⱪ

꜡◓ꜝⱶ₉≤⇔≡ ╦╣╢⁹↓─ │⁸ ─ ⅜₈ⱪ꜡◓ꜝⱶ₉

─ ≢№╢↓≤╩╙∫≡ ≤│⌂╠⌂™⁹ 

⌂⅔⁸ ─ ⅜₈ⱪ꜡◓ꜝⱶ ( )₉ ♃כ♦₈│ ( )₉≢№╢

≤⅝│⁸₈ ─ ₉⅛₈ ─ ₉⅛⅜ ≢⅝⌂™√╘⁸

≤⌂╢⁹ 

 

(2) ─ ⅜₈ⱪ꜡◓ꜝⱶ ₉ │₈ⱪ꜡◓ꜝⱶⱪ꜡♄◒♩₉≢№∫

≡╙⁸ ┘ ─ ┘⌐ ─ ╩ ∆╢≤⁸ ─(a)

⅛╠(c)─™∏╣⅛╩ ∆╢↓≤⅜ ⌂ │⁸∕─ ∆╢≤⅔╡─╙─

≤⇔≡ ╦╣╢⁹∕℮≢⌂™ │⁸ ─ ⅜ ≢⌂™√╘⁸

≤⌂╢⁹ 

 

(a) ₈ⱪ꜡◓ꜝⱶ₉  

(b) ₈ⱪ꜡◓ꜝⱶ⅜ ↕╣√ ₉ 

(c) ₈ⱪ꜡◓ꜝⱶ⅜ ╖ ╕╣√◖fiⱧꜙכ♃◦☻♥ⱶ₉⌂≥─ⱪ꜡◓ꜝ

ⱶ⅜ ╖ ╕╣√◦☻♥ⱶ 

 

(₈ⱪ꜡◓ꜝⱶ ₉⅜ ↕╣╢ ) 
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◖fiⱧꜙכ♃⌐ a⁸ b⁸ c⁸Ν╩ ↕∑╢√╘─◖fiⱧꜙכ♃ⱪ꜡

◓ꜝⱶ╩ ⇔√ⱪ꜡◓ꜝⱶ ⁹ 

( ─ ⌂ ) 

─ ⌂ ⌐│⁸ⱪ꜡◓ꜝⱶ │⁸◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ⅜ ↕╣

√◖fiⱧꜙכ♃⅜ ╖ ╡ ⌂ ≢№╢≤ ↕╣≡™╢⁹ 

 ( ) 

─ ⌂ ⌐₈ⱪ꜡◓ꜝⱶ │⁸◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ⅜ ↕╣√

◖fiⱧꜙכ♃⅜ ╖ ╡ ⌂ ≢№╢₉≤ ↕╣≡⅔╡⁸ ─₈ⱪ꜡◓

ꜝⱶ ₉⅜₈◖fiⱧꜙכ♃⅜ ╖ ╡ ⌂ ₉≢№╢↓≤⅜ ⌐ ≢⅝

╢√╘⁸ │ ≢№╢⁹ 

 

(3) ─ ⅜₈ ₉ │₈◦☻♥ⱶ₉─ │⁸₈ כꜞ◗♥◌─₉

╩ ∆╢ ≤⇔≡ ╦╣╢( ₈ II 2 3  ₉─

2.2(3)a )⁹ 

 

1. 2.1.3  ⅜ ≢⌂™  

 

 ─ │⁸♁ⱨ♩►◄▪ │ ≢№╡⁸ ≤⌂

╢⁹ 

 

(1) ─ ⅜ ≢№╢ ⁸ ⅜ ≤⌂╢ (

₈ II 2 3  ₉─ 2.2(1) ) 

 

1  

◖fiⱧꜙכ♃╩ ™≡⁸ ⅛╠─ ─ ╩ ↑ ↑╢☻♥♇ⱪ≤⁸ ↕╣√

─ ╩ ═╢☻♥♇ⱪ≤⁸ ─ ⅜№╢ │ ⅜ ≢№

╢↓≤╩ ⌐ ⇔⁸ ─ ⅜⌂™ │ ⅜ ≢№╢↓

≤╩ ⌐ ∆╢☻♥♇ⱪ╩ ∆╢ ⁹ 

( ) 

₈◖fiⱧꜙכ♃╩ ™≡⁸Ν☻♥♇ⱪ₉≤™℮ ≢│⁸ ☻♥♇ⱪ⌐⅔↑╢ ─

⅜ ↕╣√↓≤⌐⌂╠⌂™⁹∕─√╘ │⁸ ─(i) ┘(ii)≤™℮

─ │ ╩ ⇔⌂™ ╩ ╗╙─≤ ≢⅝╢⁹ 

(i)₈◖fiⱧꜙכ♃╩( ≤⇔≡) ™≡ ( ⅜◖fiⱧꜙכ♃╩ ⇔≡) ⅛

╠─ ─ ╩ ↑ ↑╢☻♥♇ⱪ≤⁸( ⅜◖fiⱧꜙכ♃╩ ⇔≡) ↕╣

√ ─ ╩ ═╢☻♥♇ⱪ≤⁸ ─ ⅜№╢ │ ⅜

≢№╢↓≤╩( ⅜◖fiⱧꜙכ♃╩ ⇔≡) ⌐ ⇔⁸ ─

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf#page=7
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf#page=7
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf#page=2
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf#page=2
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⅜⌂™ │ ⅜ ≢№╢↓≤╩( ⅜◖fiⱧꜙכ♃╩ ⇔≡)

⌐ ∆╢☻♥♇ⱪ╩ ∆╢ ₉≤™℮₈◖fiⱧꜙכ♃≤™℮

╩ ∆╢ ₉ 

(ii)₈◖fiⱧꜙכ♃╩ ™≡( ↕╣√ ◦☻♥ⱶ⌐⅔™≡) (◖fiⱧꜙכ♃⅜ ⅎ

╢ A⅜) ⅛╠─ ─ ╩ ↑ ↑╢☻♥♇ⱪ≤⁸(◖fiⱧꜙכ♃⅜ ⅎ╢

B ⅜) ↕╣√ ─ ╩ ═╢☻♥♇ⱪ≤⁸ ─ ⅜№╢ │

⅜ ≢№╢↓≤╩(◖fiⱧꜙכ♃⅜ ⅎ╢ C ⅜) ⌐

⇔⁸ ─ ⅜⌂™ │ ⅜ ≢№╢↓≤╩(◖fiⱧꜙכ♃⅜

ⅎ╢ C ⅜) ⌐ ∆╢☻♥♇ⱪ╩ ∆╢ ₉≤™℮₈♁ⱨ♩

►◄▪⌐╟╢ ₉ 

 

─≤⅔╡⁸ ⌐│₈◖fiⱧꜙכ♃╩ ™≡₉≤™℮ ⌂ ⅜ ╕

╣≡⅔╡⁸ ─∕─ ─ ╩ ⇔≡╙⁸ ─ ⅛╠│ ─ ╩ ⌐

∆╢↓≤⅜≢⅝⌂™⁹⇔√⅜∫≡ ⌐ ╢ │ ≢│⌂™⁹ 

⌂⅔⁸₈◖fiⱧꜙכ♃╩ ™≡₉≤™℮ ⅜ ╕╣≡™≡╙⁸ ─∕─ ─

╩ ∆╢↓≤≢ ─ ╩ ⌐ ∆╢↓≤⅜≢⅝╢ │⁸ ⌐ ╢

│ ≢№╢⁹ 

 ( ) 

─ ─ ⌐ ╠∑┌⁸ ─ ⌐ ↕╣√ ⌐ ≠™≡⁸ ─

⅜ ↕╣╢↓≤⅜ ≢№╢( ₈ II 2 3  ₉─ 2.1(1)

)⁹ 

 

2  

⅛╠─ ─ ╩ ↑ ↑╢ ≤⁸ ↕╣√ ─ ╩ ═╢

≤⁸ ─ ⅜№╢ │ ⅜ ≢№╢↓≤╩ ⌐

⇔⁸ ─ ⅜⌂™ │ ⅜ ≢№╢↓≤╩ ⌐

∆╢ ≤╩ ⅎ√ⱪ꜡◓ꜝⱶ⁹ 

( ) 

₈ⱪ꜡◓ꜝⱶ₉│⁸◖fiⱧꜙכ♃╩ ≤⇔≡ ↕∑╢╙─≢│№╢⅜⁸₈ⱪ꜡

◓ꜝⱶ₉∕─╙─⅜₈ ₉≤⇔≡ ∆╢╙─≢│⌂™⁹⇔√⅜∫≡⁸₈ⱪ꜡◓ꜝⱶ₉

∕─╙─⅜ ╩ ⅎ≡™╢↓≤│№╡ ∏ ⌐ ╢ ╩ ⌐ ∆╢↓

≤⅜≢⅝⌂™⁹ 

⌂⅔⁸ ⌐ ╢ ⅜₈◖fiⱧꜙ⁸╩♃כ ⅛╠─ ─ ╩ ↑ ↑╢

≤⁸ ↕╣√ ─ ╩ ═╢ ≤⁸ ─ ⅜№╢

│ ⅜ ≢№╢↓≤╩ ⌐ ⇔⁸ ─ ⅜⌂™ │

⅜ ≢№╢↓≤╩ ⌐ ∆╢ ≤⇔≡ ↕∑╢√╘

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf#page=1
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf#page=1
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─ⱪ꜡◓ꜝⱶ₉≢№╣┌⁸◖fiⱧꜙכ♃╩ ≤⇔≡ ↕∑╢╙─≢№╢↓≤⅜

≢№╢⁹ 

 

(2) ─ ⌂ ⅜⌂™√╘⁸ ⅜ ≤⌂╢ (

₈ I I 2 3  ₉─ 2.2(2)d ) 

 

3  

─◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ╩ ⇔≡™╢ ⁹ 

( ) 

╩ ∆╢↓≤│ ⅜ ∆╢ ≢№╡⁸₈ ─◖fiⱧꜙכ♃ⱪ꜡

◓ꜝⱶ╩ ⇔≡™╢ ₉≤─ │⁸ ─◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ⅜⁸

─≥↓⅛╩™∏╣⅛─ ⌐ ↕╣≡™╢≤™℮⌐∆⅞∏⁸

⅜ ∆╢ ─╒⅛⌐⁸ ≤◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ≤─ ╩

╠ ∆╢╙─≢│⌂™⁹ 

 

(3) ⌐ ╢ ─ ⅜כꜞ◗♥◌╢∆ ≢№╢√╘⁸ │™∏╣─

ⅎ⌂™√╘⁸™╙≥כꜞ◗♥◌ ⅜ ≤⌂╢ ( ₈ II 2

3  ₉─ 2.2(3) ) 

 

4  

◖fiⱧꜙכ♃⌐ A⁸ B⁸ C⁸Ν╩ ↕∑╢√╘─ⱪ꜡◓ꜝⱶ ⁹ 

( ) 

₈ ─ ₉≢№╢─⅛₈ ─ ₉≢№╢─⅛⅜ ≢⅝⌂™─≢⁸ ⌐

╢ │ ≢│⌂™⁹ 

 

 

2.  

 

 ♁ⱨ♩►◄▪ ⌐⅔™≡│⁸ ─ ≢╙⁸ ⌐⁸ ─

≤ ─ ⅜ ≢№╢↓≤⅛╠⁸↓╣╠─ ⌐≈™≡ ∆╢⁹ 

 ⌐≈™≡─ ╩∆╢ ≤⇔≡⁸ ─ ⅜ ₈ I

2 1  ─ ₉─ 2.⌐ ∫≡ ╦╣╢⁹ 

 

2. 1 ( 29 1 )  

 

⌐ ╢ ⅜⁸♁ⱨ♩►◄▪ ≢№╢ ╙⁸ ─₈

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf#page=6
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf#page=6
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf#page=6
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/02_0203bm.pdf#page=6
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun/01_0201.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun/01_0201.pdf
http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000002900000000000000000000000000000
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₉≢№╢√╘⌐│⁸ ⅜₈ ╩ ⇔√ ─ ─℮

∟ ─╙─₉≢№╢ ⅜№╢≤™℮ ≢⁸ ⌐ ╢ ⅜♁ⱨ♩►◄

▪ ≢⌂™ ≤ ∂≢№╢⁹ 

 

2. 1.1  ─  

 

⌐ ╢♁ⱨ♩►◄▪ ⅜⁸₈ ╩ ⇔√ ─

₉≢№╢⅛ ⅛─ ─ │ ─≤⅔╡≢№╢⁹ 

╕∏⁸ │⁸2.1.1.1─(1) ┘(2)⌐ ↕╣╢╟℮⌐⁸ ₈ III

1  ┘ ─ ₉⌐╟╡⁸ ⌐ ╢♁ⱨ♩►

◄▪ ⅜₈ ╩ ⇔√ ─ ₉≢№╢⅛ ⅛╩

∆╢⁹ 

│⁸ ₈ III 1  ┘ ─ ₉⌐

╟╡⁸ ⌐ ╢♁ⱨ♩►◄▪ ⅜₈ ╩ ⇔√

─ ₉≢№╢⅛ ⅛─ ⅜↕╣╢ │⁸₈♁ⱨ♩►◄▪─ ⌐ ≠ↄ

ⅎ ₉⌐╟╢ ╩ ╦⌂™⁹ 

∕℮≢⌂™ │⁸ │⁸2.1.1.2⌐ ↕╣╢╟℮⌐⁸₈♁ⱨ♩►◄▪

─ ⌐ ≠ↄ ⅎ ₉⌐╟╢ ╩ ℮⁹ 

│⁸↓╣╠─ ⌐ √∫≡│⁸ ─ ─ ⌐≤╠

╦╣∏⁸ ⌐ ╢ ⅜ ≤⇔≡₈ ╩ ⇔√ ─

₉≢№╢⅛ ⅛╩ ∆╢⁹ 

  

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
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 ♁ⱨ♩►◄▪ ─ ─ ─ ╣ 

ṡ Ṣ ︣ ṡ Ṣ ︡ ךּ

ṡ II I 1 Ṣ
ṡ ︡ Ṣ

טּ פּ פּ ( 1)
ṕ2.1.1.1Ṗ

שּ נּ
ṡ ︡ Ṣ

טּ פּ פּ ( 2)
ṕ2.1.1.2Ṗ

2.1.1.1(1) (2) אל ךּ
2.1.1.1(2) אל
ṕṡ Ṣ ︡ Ṗךּ

ṡ Ṣ ︡ ךּ

2.1.1.1(1) אל
ṕṡ Ṣ ︣ Ṗ

ṡ Ṣ ︣

( 1)
(1) ḭ(i)צּ ( ii) לּ ḭ ︡ ︡ ךּ פּ
    ( i)  ︣ לּ לּ
    ( ii) שּ לּ
(2) ḭצּ ḭ ḭ ṡ Ṣ
︡ ךּ ︣ פּ

( 2)
ךּףּ ḭ צּ ṇ ךּ

אל ךּ פּ
 

 

2. 1. 1.1  ₈ I II 1  ┘ ─ ₉⌐╟

╡ ↕╣╢  

 

(1) ₈ ╩ ⇔√ ─ ₉≢№╢  

♁ⱨ♩►◄▪ ≢№∫≡╙⁸ ─(i) │(ii)─╟℮⌐⁸ ≤⇔≡

╩ ⇔≡⅔╡⁸₈ ╩ ⇔√ ─ ₉≤ ╘╠╣

╢╙─│⁸♁ⱨ♩►◄▪≤™℮ ⅛╠ ↕╣╢╕≢╙⌂ↄ⁸₈ ₉⌐

∆╢⁹ 

  

(i) ( ⁸ ⁸◄fi☺fi⁸Ɫכ♪♦▫☻◒ ⁸

⁸ )⌐ ∆╢ │ ⌐ ℮ ╩ ⌐ ℮╙─ 

(ii) ─ ⁸ ⁸ ⁸ ─

( ◄fi☺fi ⁸ ⁸ ─ ≤ ≤─

⁸ ─ │ ⌂ )⌐ ≠ↄ ╩ ⌐

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
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℮╙─ 

ⅎ┌⁸ ─╟℮⌂╙─│⁸ ⁸ (i)⌐ ⇔⁸₈ ╩ ⇔

√ ─ ₉≤ ╘╠╣╢╙─≢№╢⁹ 

(i -1) ─ ╛ ⌐ ∆╢ ─ ─ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⌐ ≠™≡⁸ ─

╩ ∆╢╙─ 

(i -2) ─ ⌐ ∂√ ╩ ↕∑╢╟℮⌐ ╩ ∆╢

╙─ 

(i -3) ∆╢ ─ ⅛╠ ↕╣╢ ◦☻♥ⱶ╩ ⌐ ∆╢

╙─ 

╕√⁸ ─╟℮⌂╙─│⁸ ⁸ (ii)⌐ ⇔⁸₈ ╩ ⇔√

─ ₉≤ ╘╠╣╢╙─≢№╢⁹ 

(ii -1) ─ ╩ ∆ ⁸ ─ ⌐ ⇔≡∕─

⌐ ≠ↄ │ ╩ ⇔≡ ≤∆╢ ⁸ ─ ╩ ╢╙─ 

(ii -2) ─ ≤↓╣⌐ ∆╢ ≤─ ⌂ ╩ ∆╢↓

≤≢ ╩ ℮╙─ 

 

⌂⅔⁸₈ ╩ ⇔√ ─ ₉≢№╢↓≤⅛╠₈ ₉⌐

∆╢ ─ ╩◖fiⱧꜙכ♃⌐ ↕∑╢√╘─♁ⱨ♩►◄▪ │∕─

╩ ∆╢◖fiⱧꜙכ♃ ⇔ↄ│◦☻♥ⱶ│⁸ ⁸ ≤⇔≡

╩ ⇔√ ─ ≢№╢√╘⁸₈ ₉⌐ ∆╢⁹ 

 

( (i -1)⌐ ∆╢ ) 

1  

◙כꜚ─ ⅛╠⁸ ◙כꜚ ⅜ ꜟכꜙ☺◔☻─◙כꜚ╢∆ ╩

∆╢ ≤⁸ 

ꜟכꜙ☺◔☻ ⌐ ≠™≡⁸ ─◙כꜚ ╩ ∆╢ ≤⁸ 

↕╣√ ─◙כꜚ─ ⌐ ≠™≡⁸ ╙ ↄ ◙כꜚ╢∆

─ ─ ⌐ ⅜ ∆╢╟℮⁸ ─ ╩ ∆╢ ≤⁸ 

↕╣√ ⌐⅔™≡⁸ ⌐ ╩ ∆╢ ╩ ⇔⁸

⌐ ╩ ↕∑╢ ≤⁸ 

╩ ⅎ╢◘כⱣ⁹ 

( ) 

⌐ ╢ │⁸ ─ ─ ⌐ ╩

∆╢≤™℮ ─ ⌐ ≠™≡ ∆╢╙─≢№╢⅛╠⁸ ⌐

∆╢ │ ⌐ ℮ ╩ ⌐ ℮╙─⌐ ∆╢⁹╟∫≡⁸ ⌐ ╢
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│⁸₈ ₉⌐ ∆╢⁹ 

 

( (i -2)⌐ ∆╢ ) 

2  

─ ╩ ┼ ╢↓≤⌐╟╢ ≤⁸ ─

╩ ┘ ┼ ╢↓≤⌐╟╢ ≤⁸ ─ ╩

┼ ╢↓≤⌐╟╢ ≤⁸ ─ ╩ ┼ ╢↓

≤⌐╟╢ ≤⁸⌐ ∆╢ ╩ ℮ ◦☻♥ⱶ≢№∫≡⁸ 

─ ≤⁸ ─ ≤⌐ ≠™

≡⁸ ─ ╩ ─ ⅛╠ ∫√ ⌐

≤⌂╢ ─ ⌐ ╩ ∂√ ⌐⁸ ≤⌂╢

⌐ ╩ ∂√ ╩ ⇔√ ╩⁸ ⌐⅔↑╢ ≤⇔≡ ∆╢

╩ ⅎ╢◘כⱣ≤⁸ 

╩◒כⱣ≤Ⱡ♇♩꞉כ◘    ⇔≡ ↕╣⁸ ⅜ ⇔√

⅜ ╘ ╘╠╣√ ╟╡ ™ ⌐⅔™≡⁸ ⁸ ┘

╩ ™⁸ │ ╦⌂™╟℮ ∆╢ ╩ ⅎ╢ ≤⁸╩

∆╢⁸ 

◦☻♥ⱶ⁹ 

( ) 

⌐ ╢ │⁸ ┘ ─ ⌐ ∂√

⅜ ™ ⌐⅔™≡⁸ ─ ╩ ┼ ╢↓≤⌐╟╢

⁸ ─ ╩ ┼ ╢↓≤⌐╟╢ ┘ ─ ╩

┼ ╢↓≤⌐╟╢ ╩ ™⁸ ─ ╩ ┘

┼ ╢↓≤⌐╟╢ │ ╦⌂™ ╩ ↕∑╢╟℮⌐ ∆╢╙─≢№╢⅛╠⁸

⌐ ∆╢ │ ⌐ ℮ ╩ ⌐ ℮╙─⌐ ∆╢⁹╟∫≡⁸

⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

( (i -2)⌐ ⇔⌂™ ) 

3  

─ ╩ ⌐ ∆╢ ≤⁸ ⅛╠ ╩

∆╢ ≤⁸ ─ ⌐╟∫≡ ─ ╩ ℮ ≤╩⁸ ─

⌐ ≠™≡ ─ ╩ ↕∑╢╟℮⌐ ∆╢ ◦☻

♥ⱶ⁹ 

( ) 

( (i -2)⌐ ⇔⌂™ ⌐≈™≡) 

⌐ ╢ ≢│⁸ ⁸ ┘ ⌐≈™≡₈ ─ ⌐ ≠™≡
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─ ╩ ↕∑╢╟℮⌐ ∆╢₉↓≤─╖⇔⅛ ↕╣≡⅔╠

∏⁸ ┘ ─ ┘⌐ ─ ╩ ⇔≡ ⌐ ↕╣≡™

╢ ─ ╩ ⇔≡╙⁸ │ ↕╣≡™╢⅜⁸ ┘

─ ⌐≈™≡│ ╠ ↕╣≡™⌂™↓≤⅛╠⁸ ─ ⌐ ∂√

╩ ↕∑╢╟℮⌐ ∆╢╙─≤│™ⅎ⌂™⁹ 

(₈ ╩ ⇔√ ─ ₉≢⌂™ ⌐≈™≡) 

⌐ ╢ │⁸ ≤⇔≡ ⌐ ∆╢ │ ⌐ ℮ ╩

⌐ ℮╙─≤│™ⅎ∏⁸ ─ ⁸ ⁸ ⁸

─ ⌐ ≠ↄ ╩ ⌐ ℮╙─≤╙™ⅎ⌂™⁹╕√⁸ ⌐

╢ │⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐

↕╣≡™╢≤╙™ⅎ⌂™(₈2.1.1.2 ♁ⱨ♩►◄▪─ ⌐ ≠ↄ ⅎ ₉╩ ⁹)⁹ 

⇔√⅜∫≡⁸ ⌐ ╢ │⁸ ≤⇔≡₈ ╩ ⇔√ ─

₉≢│⌂™⅛╠⁸₈ ₉⌐ ⇔⌂™⁹ 

 

( (i -3)⌐ ∆╢ ) 

4  

╩ ⅎ╢ ≤⁸ ⅜ ╠⅛≥fiכ꜡♪⌂ ↕╣╢

◦☻♥ⱶ⌐⅔↑╢ ≢№∫≡⁸ 

│⁸ ⌐fiכ꜡♪ ╩ ⌐ ∆╢ ≤⁸

─ ⌐ ∆╢ ☻Ɑ⁸╩≥☻כ∕─ ⌐ ⅎ⁸ 

┘ fi│⁸כ꜡♪ ≥Ᵽכ◘ ≢№╡⁸ 

╠⅛Ᵽכ◘ ↕╣╢ ⌐ ≠™≡⁸ 

(a) ⅜⁸ ☻Ɑכ☻⌐ ∆╢ ⌐fiכ꜡♪ ╩ ∆╢

☻♥♇ⱪ⁸ 

(b) ⅜fiכ꜡♪ ╕≢ ⇔⁸ ╩ ∆╢☻♥♇ⱪ⁸ 

(c) ⅜fiכ꜡♪ ╕≢ ⇔⁸ ☻Ɑכ☻⌐ ∆╢☻♥♇ⱪ⁸ 

╩ ╡ ∆⁸ ⁹ 

( ) 

⌐ ╢ │⁸ ≤⇔≡╖≡⁸ ─╠⅛Ᵽכ◘ ⌐ ≠⅝⁸ ≢№

╢ ⅜≥fiכ꜡♪≥ ⇔≡ ∆╢↓≤≢ ─ ╩ ∆╢╙─≢

№╢⅛╠⁸ ∆╢ ─ fiכ꜡♪≥ ⅛╠ ↕╣╢ ◦☻

♥ⱶ ◦☻♥ⱶ ╩ ⌐ ∆╢╙─≢№╢√╘⁸ ⌐ ∆╢ │

⌐ ℮ ╩ ⌐ ℮╙─≢№╢⁹╟∫≡⁸ ⌐ ╢ │⁸₈ ₉

⌐ ∆╢⁹ 

 

( (ii -2)⌐ ∆╢ ) 
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5  

─ ⅛╠ ⇔√ ─ ┘ ⅛╠⁸ ⌐ ⅜

⇔⁸ ⅜ ⇔√↓≤╩ ∆╢ ≤⁸ ─ ⁸ ─ ─

─ ╩ ⇔≡ ─ ─ ⅜ ⇔≡™╢⅛≥℮⅛⌐ ≠™≡ ⅛

⅛╩ ∆╢ ≤⁸ ─ ─ ⌐ ─ ╩ ∆╢ ≤⁸

╩◖fiⱧꜙכ♃⌐ ↕∑╢ 2 ⱪ꜡◓ꜝⱶ⁹ 

( ) 

⌐ ╢ │⁸2 ⱪ꜡◓ꜝⱶ⌐ ⇔≡⁸ ⌂

─ ┘ ┘⌐ ─ ─ ≤ ⅛ ⅛≤─ ╩ ⇔

≡ ╩ ℮╙─≢№╢⁹╟∫≡⁸ ⌐ ╢ │⁸ ─ ⁸

⁸ ⁸ ─ ⌐ ≠ↄ ╩ ⌐

℮╙─≢№╢⁹╟∫≡⁸ ⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

( (ii -2)⌐ ⇔⌂™ ) 

6  

   ─ ⌐ ∆╢ ⌐ ≠™≡ ⅛ ⅛╩ ∆╢ ╩◖fiⱧꜙכ♃

⌐ ↕∑╢ 2 ⱪ꜡◓ꜝⱶ⁹ 

( ) 

( (i i -2)⌐ ⇔⌂™ ⌐≈™≡) 

⌐ ╢ ≢│⁸2 ⱪ꜡◓ꜝⱶ⌐≈™≡₈ ─ ⌐ ∆╢

⌐ ≠™≡ ⅛ ⅛╩ ∆╢₉↓≤─╖⇔⅛ ↕╣≡⅔╠∏⁸

┘ ─ ┘⌐ ─ ╩ ⇔≡ ⌐ ↕╣≡™╢ ─

╩ ⇔≡╙⁸ ⌂ ─ ⌐ ∆╢ ≤ ⅛ ⅛≤─

╩ ⇔≡ ╩ ℮╙─≤│™ⅎ⌂™⁹ 

(₈ ╩ ⇔√ ─ ₉≢⌂™ ⌐≈™≡) 

⌐ ╢ │⁸ ≤⇔≡ ─ ⁸ ⁸ ⁸

─ ⌐ ≠ↄ ╩ ⌐ ℮╙─≤│™ⅎ∏⁸

⌐ ∆╢ │ ⌐ ℮ ╩ ⌐ ℮╙─≤╙™ⅎ⌂™⁹╕√⁸ ⌐

╢ │⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐

↕╣≡™╢≤╙™ⅎ⌂™(₈2.1.1.2 ♁ⱨ♩►◄▪─ ⌐ ≠ↄ ⅎ ₉╩ ⁹)⁹ 

⇔√⅜∫≡⁸ ⌐ ╢ │⁸ ≤⇔≡₈ ╩ ⇔√ ─

₉≢│⌂™⅛╠⁸₈ ₉⌐ ⇔⌂™⁹ 

 

(2) ₈ ╩ ⇔√ ─ ₉≢│⌂™  

⌐ ╢♁ⱨ♩►◄▪ ⅜⁸ ₈ III 1  

┘ ─ ₉─2.1─℮∟™∏╣⅛─ ⌐ ∆╢ │⁸₈

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=2
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=2
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╩ ⇔√ ─ ₉≢│⌂™⁹ 

⌐⁸ ₈ III 1  ┘ ─ ₉─

2.1─ ─℮∟⁸ ⌐ ∆╢ ┘∕─ ╩ ∆⁹ 

 

a ╩ ⇔≡™⌂™╙─ 

⌐ ╢ ⅜ ─(i)⅛╠(v)╕≢─™∏╣⅛⌐ ∆╢ │⁸∕─

⌐ ╢ │⁸ ╩ ⇔√╙─≤│™ⅎ∏⁸₈ ₉⌐ ⇔

⌂™( 1 ┘ 2 )⁹ 

(i) ─ ( ) 

(ii) ⌂ ╘( ╣⧵ꜟכꜟ─ⱶכ◕ ) 

(iii) ─  

(iv) ─  

(v) (i)⅛╠(iv)╕≢─╖╩ ⇔≡™╢╙─( ⱦ☺Ⱡ☻╩ ℮ ∕╣

) 

 

 ⌐ ╩ ⇔≡™╢ ⅜№∫≡╙⁸ ⌐ ╢

⅜ ≤⇔≡ ╩ ⇔≡™⌂™≤ ↕╣╢ │⁸∕─ ⌐

╢ │⁸ ╩ ⇔≡™⌂™╙─≤⌂╢( 3⅛╠ 6╕≢ )⁹ 

 ⌐⁸ ⌐ ╩ ⇔≡™⌂™ ⅜№∫≡╙⁸ ⌐

╢ ⅜ ≤⇔≡ ╩ ⇔≡™╢≤ ↕╣╢ │⁸∕─

⌐ ╢ │⁸ ╩ ⇔√╙─≤⌂╢⁹ 

 ≥─╟℮⌂ ⌐⁸ ≤⇔≡ ╩ ⇔√╙─≤⌂╢⅛│⁸ ─

╩ ⇔≡ ↕╣╢⁹ 

 

( ╩ ⇔≡™⌂™╙── ) 

1 ◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ ( (ii)⌐ ∆╢⁹) 

 

2 ─℮∟ ╩ ⇔≡ №╢™│●☻ ╩ ∆╢

( (v)⌐ ∆╢⁹) 

 

3 ⅜ ≢ ⅜ ⌂ ⅛╠ ╡◖fi♥♫╩ ⌐ ⇔

≡ ⇔⁸ ⅜ ≢ ⅜ ⌂ ┼ ⇔⁸◖fi♥♫─ → ⌐

╩ ╖ ╖⁸ ┼ ∆╢╟℮⌐⇔√◖fi♥♫ ─  

 

4 ╘ ─ ╩╙∫≡ A ≤⇔⁸ ⌐ ─ ⌐╟╡⌂╢ B ⁸C ⁸

D ⁸ ─ ╩ ╡⁸↓╣╠─ ⌐∕╣∙╣ ─ ╩ ╡ ↑≡

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=2
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=2
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╩ ⇔ ╢╟℮⌐⇔⁸ ─ ⌐ ∏≈ ⌐∕╣∙╣ ⌂╢

─ ╩ ∆╢↓≤╩ ≤∆╢  

 

5 ⌐™╢ ≢ ╩ ℮ ≢№∫≡⁸ ─ ─ ⌐ ─ ╩

♅ꜗ♇♩◦☻♥ⱶ╩ ™≡ ⌐ ∆╢☻♥♇ⱪ≤⁸ ─ ─ ⌐ ─

╩♅ꜗ♇♩◦☻♥ⱶ╩ ™≡ ⅛╠ ↑ ╢☻♥♇ⱪ≤╩ ⌐ ╡ ∆↓≤

╩ ≤∆╢  

( ) 

 ♅ꜗ♇♩◦☻♥ⱶ≤™℮ ╩ ⇔√ ⅜№╢⅜⁸ ≤⇔≡│⁸

⌐™╢ ≤─ ≢ ⌐ ╩ ╡ ⇔≡ ╩ ℮≤™℮ ⌂ ╘─

╖╩ ⇔√ ⌐∆⅞⌂™√╘⁸₈ ₉⌐ ⇔⌂™⁹ 

 

6 ↔≤⌐ n×n (n │ 3 ─ )─ ⅜ ╩♪כ◌√╣⅛ ⇔⁸

⅜ ╢╟⌐♃כꜙfiⱧ◖⁸⌐♪כ◌─ ≢ ↕╣√ ⅜№╣┌♅▼♇◒

╩ ™⁸ ⁸ ⁸ ╘─™∏╣⅛ ─ ⌐≈™≡⁸™∟ ↄ♅▼♇◒╩ ∫√

╩ ≤∆╢  

( ) 

 ◖fiⱧꜙכ♃⌐╟╢ ≤™℮ ╩ ⇔√ ⅜№╢⅜⁸ ≤⇔≡│⁸

⅜ ⌐♪כ◌─ ≢ ↕╣√ ⅜№╣┌♅▼♇◒╩⇔≡⁸™∟ ↄ

─ ⌐≈™≡♅▼♇◒╩ ∫√ ╩ ╩╖─ꜟכꜟ─ⱶכ◕℮™≥╢∆≥

⇔√ ⌐∆⅞⌂™√╘⁸₈ ₉⌐ ⇔⌂™⁹ 

 

b ≢⌂™╙─ 

─ ⌂╢ ( ↕╣╢ ─ ⌐─╖ ╩ ∆╢╙─≢№∫≡⁸

─ ╩ √╢ ≤∆╢╙─) 

 

1 ─ │ ─ ⌐≈™≡─ⱴ♬ꜙ▪ꜟ 

 

2 ↕╣√ ⌐─╖ ╩ ∆╢ CD 

 

3 ♦☺♃ꜟ◌ⱷꜝ≢ ↕╣√  ♃כ♦

 

4 ⌐╟∫≡ ⇔√ ─ⱪ꜡◓ꜝⱶ 

 

5 ◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶꜞ☻♩(◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ─⁸ ┼─ ⁸

┼─ ⌐╟╢ (ꜞ☻♩)∕─╙─) 
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 ⌂⅔⁸ ─ ( ∕╣ ⁸ ⁸ )⌐ ⅜№

╢╙─│⁸ ─ ⌂╢ ⌐ √╠⌂™⁹ 

 

6 ♥꜠ⱦ  ♩כꜗ♅♩☻♥─

( ) 

╣⧵♩כꜗ♅♩☻♥  ⌐ ⅜№╢⁹ 

 

7 ⁸ ⁸ ⅛╠⌂╢ ╩ ⌐ ⇔√ⱪꜝ☻♅♇◒◌כ♪ 

( ) 

 ◄fiⱲ☻ ⌐╟╡ⱪꜝ☻♅♇◒◌כ♪⌐ ↕╣√ ╩ ⇔∆╢↓≤≢

∆╢↓≤⅜≢⅝⁸ ─ ⌐ ⅜№╢⁹ 

 

2. 1. 1.2 ♁ⱨ♩►◄▪─ ⌐ ≠ↄ ⅎ  

 

⌐ ╢♁ⱨ♩►◄▪ ⅜₈ ╩ ⇔√ ─

₉⌐ ∆╢⅛ ⅛⅜⁸ ₈ I II 1  ┘

₉⌐╟╡ ↕╣⌂™ │⁸ │⁸ ⌐ ↕╣√ ⌂

ⅎ ⌐ ≠™≡ ∆╢⁹ 

 

(1) ⌂ ⅎ  

 ♁ⱨ♩►◄▪ ⅜₈ ╩ ⇔√ ─ ₉≤⌂╢

⌂ ⅎ │ ─≤⅔╡≢№╢⁹ 

  

(i)  ♁ⱨ♩►◄▪ ─℮∟♁ⱨ♩►◄▪⌐≈™≡│⁸₈♁ⱨ♩►◄▪

⌐╟╢ ⅜⁸Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣≡™╢₉

│⁸ ♁ⱨ♩►◄▪│₈ ╩ ⇔√ ─ ₉≢№╢⁹ 

₈♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐

↕╣≡™╢₉≤│⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟

∫≡⁸ ⌐ ∂√ ─ │∕─ ⅜ ↕╣╢

↓≤╩™℮⁹ 

 

(ii)  ♁ⱨ♩►◄▪ ─℮∟⁸♁ⱨ♩►◄▪≤ ⇔≡ ∆╢

┘∕─ ┘⌐♁ⱨ♩►◄▪╩ ⇔√◖fiⱧꜙכ♃ ╖

╡ ⌂ ⌐≈™≡│⁸ ♁ⱨ♩►◄▪⅜ (i)╩ √∆ ⁸

₈ ╩ ⇔√ ─ ₉≢№╢⁹ 

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
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(2) ⌂ ⅎ ⌐ ≠ↄ ─  

 │⁸(1)⌐ ↕╣√ ⌂ ⅎ ⌐ ≠⅝⁸ ⌐ ╢♁ⱨ♩►◄

▪ ⌐⅔™≡⁸₈♁ⱨ♩►◄▪⌐╟╢ ⅜⁸Ɫכ♪►◄▪ ╩

™≡ ⌐ ↕╣≡™╢₉⅛ ⅛⁸≈╕╡⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄

▪ ≤⅜ ∆╢↓≤⌐╟∫≡⁸ ⌐ ∂√ ─ │

∕─ ⅜ ↕╣╢⅛ ⅛⌐╟╡⁸₈ ╩ ⇔√ ─

₉─ ╩ ∆╢⁹ 

  

↓─ ⌂ ≤⇔≡⁸ │⁸ ⌐ ╢ ⅜⁸♁ⱨ♩►◄

▪≤Ɫכ♪►◄▪ ≤⅜ ⇔√ │ ⌐╟∫≡⁸

⌐ ∂√ ─ ─ │ ⅜ ↕╣≡™╢╙─≢№╢⅛ ⅛╩⁸

∆╣┌╟™⁹  

 

1  

y=F(x)⌐⅔™≡⁸a֔x֔b─ ─y─ ╩ ╘╢◖fiⱧꜙ⁹♃כ 

( ) 

⌐│⁸₈ y=F(x)⌐⅔™≡⁸a֔x֔b─ ─y─ ╩ ╘╢₉≤™℮

↓≤⅜ ↕╣≡™╢⁹⇔⅛⇔⁸↓╣∞↑≢│⁸y─ ╩ ╘╢≤™℮ ⌐

∂√ ─ │ ╩ ∆╢√╘─ │ ⅜ ↕╣≡

™╢≤│™ⅎ⌂™⁹╕√⁸ ┘ ─ ┘⌐ ─ ╩ ⇔≡

⌐ ↕╣≡™╢ ─ ╩ ⇔≡⁸ ─ ╩ ⇔≡╙⁸y─

╩ ╘╢√╘─ │ ╩ ∆╢√╘─ │ │

↕╣≡™⌂™⁹∕─ ⁸ ⌐ ╢♁ⱨ♩►◄▪ │⁸♁ⱨ♩►◄▪⅜

Ɫכ♪►◄▪ ≤ ∆╢↓≤⌐╟∫≡⁸ ⌐ ∂√ ─◖fiⱧꜙכ♃(

)╩ ∆╢╙─≢│⌂™⁹ 

⇔√⅜∫≡⁸ ⌐ ╢♁ⱨ♩►◄▪ │⁸♁ⱨ♩►◄▪⌐╟╢

⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣≡™⌂™─≢⁸₈ ╩ ⇔√

─ ₉≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹ 

 

2  

→╩ ⇔╟℮≤∆╢ ┘ ─ ╩ ↑ ↑⁸ 

   ─ ⌐⅔↑╢ ≤ ∂ ─ ─ → ♃כ♦

⌐ ≠™≡⁸ ⌐⅔↑╢ ─ →╩ ∆╢⁸ 

   ◖fiⱧꜙ⁹♃כ 

( ) 
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⌐│⁸ ─ ⌐⅔↑╢ ≤ ∂ ─ ─ → ♦

⌐♃כ ≠™≡⁸ ↕╣√ ⌐⅔↑╢ ─ →╩ ∆╢↓≤⅜

↕╣≡™╢⁹⇔⅛⇔⁸₈ ─ ⌐⅔↑╢ ≤ ∂ ─ ─

→ ⌐♃כ♦ ≠™≡₉≤™℮ ─╖≢│⁸ ⌐⅔↑╢ ─ →╩

∆╢≤™℮ ⌐ ∂√ ─ │ ╩ ∆╢√╘─

│ ⅜ ↕╣≡™╢≤│™ⅎ⌂™⁹╕√⁸ ┘ ─ ┘⌐

─ ╩ ⇔≡ ⌐ ↕╣≡™╢ ─ ╩ ⇔≡⁸ ─

╩ ⇔≡╙⁸ ⌐⅔↑╢ ─ →╩ ∆╢√╘─ │

╩ ∆╢√╘─ │ │ ↕╣≡™⌂™⁹∕─ ⁸

⌐ ╢♁ⱨ♩►◄▪ │⁸♁ⱨ♩►◄▪⅜Ɫכ♪►◄▪ ≤ ∆╢↓

≤⌐╟∫≡⁸ ⌐ ∂√ ─◖fiⱧꜙכ♃( )╩ ∆╢╙─≢

│⌂™⁹ 

⇔√⅜∫≡⁸ ⌐ ╢♁ⱨ♩►◄▪ │⁸♁ⱨ♩►◄▪⌐╟╢

⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣≡™⌂™─≢⁸₈ ╩ ⇔√

─ ₉≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹ 

 

3  

╩♃כ♦ ∆╢ ⁸ ↕╣√ ╩♃כ♦ ∆╢ ⁸  

↕╣√ ╩♃כ♦ ∆╢ ╩ ⅎ√◖fiⱧꜙ⁸≡™⅔⌐♃כ

⌐╟∫≡ ↕╣√ ─ ╩ ∆╢◖fiⱧꜙ⁹♃כ 

( ) 

⌐│⁸ ⌐╟╡ ╩ ℮↓≤⅜ ↕╣≡™╢⁹⇔⅛⇔⁸₈

⌐╟∫≡ ↕╣√ ─ ╩ ∆╢₉≤™℮∞↑≢│⁸ ≤™℮

⌐ ∂√ ─ │ ╩ ∆╢√╘─ │ ⅜

↕╣≡™╢≤│™ⅎ⌂™⁹╕√⁸ ┘ ─ ┘⌐ ─

╩ ⇔≡ ⌐ ↕╣≡™╢ ─ ╩ ⇔≡⁸ ─ ╩

⇔≡╙⁸ ─√╘─ │ ╩ ∆╢√╘─ │

│ ↕╣≡™⌂™⁹∕─ ⁸ ⌐ ╢♁ⱨ♩►◄▪ │⁸♁ⱨ♩►◄

▪⅜Ɫכ♪►◄▪ ≤ ∆╢↓≤⌐╟∫≡⁸ ⌐ ∂√ ─◖fiⱧꜙכ

♃( )╩ ∆╢╙─≢│⌂™⁹ 

⇔√⅜∫≡⁸ ⌐ ╢♁ⱨ♩►◄▪ │⁸♁ⱨ♩►◄▪⌐╟╢

⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣≡™⌂™─≢⁸₈ ╩ ⇔√

─ ₉≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹ 

 

4  

─ ⅛╠⌂╢ ─℮∟⁸ ─ ─ ─ ╩ ∆╢◖fiⱧꜙ



B 1  ◖fiⱧꜙכ♃♁ⱨ♩►◄▪  

- 21 - 

 ⁸≡∫№≢♃כ

╩ ∆╢↓≤≢⁸ ╩ ∆╢ ─ ╩ ∆╢≤≤╙

⌐⁸ ⌐ ╕╣╢ ─ ╩ ⇔⁸ 

↕╣√ ⌐≈™≡⁸ ⌐ ∆╢ (TF) ┘

⌐ ╕╣╢ ⌐ ∆╢ ─ (IDF)⌐ ≠ↄTF-IDF ╩ ⇔⁸ 

⌐ ╕╣╢ ─ ─ TF-IDF ─ ╩ ─ ≤⇔≡ ⇔⁸

⅛╠⁸ ─ ™ ⌐ ╩ ⇔⁸ ⇔√ ╩ ⇔≡

╩ ∆╢◖fiⱧꜙ⁹♃כ 

 ( ) 

⌐│⁸ ↕╣√ ─♃כ♦ ╩ ∆╢√╘─⁸ ─ ─

│ ⅜ ⌐ ↕╣≡™╢⁹╕√⁸ ⌐│Ɫכ♪►◄▪ ≤⇔≡₈◖fi

Ⱨꜙ₉♃כ─╖⅜ ↕╣≡™╢⅜⁸₈◖fiⱧꜙ₉♃כ⅜ ∆╢CPU⁸ⱷ⸗ꜞ⁸

⁸ ─Ɫכ♪►◄▪ ≤♁ⱨ♩►◄▪≤⅜ ⇔√

│ ⌐╟∫≡⁸ ⌐ ∂√ ─ ─ │ ⅜ ↕╣╢

↓≤│⁸ ─ ╩ ∆╣┌ ⌐≤∫≡ ╠⅛≢№╢⁹⇔√⅜∫≡⁸

♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ⇔√ │ ⌐╟∫≡⁸

≤™℮ ⌐ ∂√ ─ ─ │ ⅜ ↕╣≡™╢≤

≢⅝╢⁹∕─ ⁸ ⌐ ╢◖fiⱧꜙ⁸│♃כ♁ⱨ♩►◄▪⅜Ɫכ♪►◄▪

≤ ∆╢↓≤⌐╟∫≡⁸ ⌐ ∂√ ─ ╩ ∆╢╙─≤™

ⅎ╢⁹ 

╟∫≡⁸ ⌐ ╢♁ⱨ♩►◄▪ │⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫ

▪◄►♪כ ╩ ™≡ ⌐ ↕╣≡™╢─≢⁸₈ ╩ ⇔√

─ ₉≢№╡⁸₈ ₉⌐ ∆╢⁹ 

 

( ) 

(i) │⁸₈♁ⱨ♩►◄▪⌐╟╢ ⅜⁸Ɫכ♪►◄▪ ╩ ™

≡ ⌐ ↕╣≡™╢₉⅛ ⅛╩ ∆╢ ⁸ ─ ─

⌐≤╠╦╣∏⁸ ⌐ ╢ ⅜ ≤⇔≡₈♁ⱨ♩►◄▪⌐╟╢

⅜⁸Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣≡™╢₉⅛ ⅛╩

∆╢⁹ ⌐⁸₈ │ ₉│⁸ ⌐ ↕╣√ ₁

─ │ ─╖⌂╠∏⁸ ─ │ ⌐╟╡ ≤⇔≡ ↕╣

╢╙─≢№╢ ⌐ ∆╢( ₈ III 1  ┘

─ ₉─ 2.1.4╩ ⁹)⁹ 

 

(ii) ⌐ ╢♁ⱨ♩►◄▪ ⅜ ─ ≢№╢⁹⇔√⅜∫≡⁸

─ ⌂ ┘ ⌐⅔™≡⁸₈♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=2
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=2
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♪►◄▪ ╩ ™≡ ⌐ ↕╣≡™╢₉╟℮⌐ ↕╣≡™≡╙⁸

⌐ ╢ ⅜₈♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩

™≡ ⌐ ↕╣≡™╢₉╟℮⌂╙─≢│⌂™ │⁸ ⌐ ╢

│₈ ╩ ⇔√ ─ ₉⌐ ⇔⌂™↓≤⌐ │

∆╢⁹ 

 

(iii) ⌐₈◖fiⱧꜙכ♃( )₉⁸₈CPU( )₉⁸₈ⱷ

⸗ꜞ( )₉ ─Ɫכ♪►◄▪ ⅜ ↕╣≡™≡╙₈ ⌐

∂√ ─ ─ │ ╩ ∆╢√╘─⁸♁ⱨ♩►◄▪≤Ɫכ♪►

◄▪ ≤⅜ ⇔√ │ ₉⅜ ↕╣≡™⌂™

│⁸ ⌐ ╢ │⁸₈ ╩ ⇔√ ─ ₉⌐

⇔⌂™↓≤⌐ │ ∆╢⁹ 

⌐Ɫכ♪►◄▪ ⅜ ↕╣≡™╢∞↑≢│⁸♁ⱨ♩►◄▪≤Ɫכ♪

►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡⁸ ⌐ ∂√ ─

│∕─ ⅜ ↕╣≡™╢≤│™ⅎ∏⁸♁ⱨ♩►◄▪⌐╟╢

⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣√╙─≤│™ⅎ⌂™⅛╠

≢№╢⁹ 

⌂⅔⁸ ⌐⁸ ⌐ ∂√ ─ ─ │ ⅜ ↕╣

≡™╢ ⌐│⁸Ɫכ♪►◄▪ ≤⇔≡₈◖fiⱧꜙכ♃( )₉

─╖⅜ ↕╣≡™╢ ≢№∫≡╙⁸ ─ ╩ ∆╢≤⁸

⌐ ╢ ⌐⅔™≡₈◖fiⱧꜙכ♃( )₉⅜ ∆╢

₈CPU( )₉╛₈ⱷ⸗ꜞ( )₉ ─Ɫכ♪►◄▪ ≤♁ⱨ♩

►◄▪≤⅜ ⇔√ │ ⌐╟∫≡⁸ ⌐ ∂√

─ ─ │ ⅜ ↕╣╢↓≤⅜ ╠⅛⌂↓≤⅜№╢⁹ 

 

(iv ) │⁸ ⌐ ╢♁ⱨ♩►◄▪ ⅜₈ ╩ ⇔√

─ ₉≢№╢⅛ ⅛╩ ∆╢ ₈)כꜞ◗♥◌⁸ ₉

│₈ ₉)⌐≤╠╦╣∏⁸ ⌐ ↕╣√ ╩ ∆╢√╘─ (

)─ ╩ ⇔√ ≢ ∆╢╟℮ ∆╢⁹ 

 ∆⌂╦∟⁸ ⌐ ⅜כꜞ◗♥◌─ ↕╣√↓≤─╖╩╙∫≡₈

╩ ⇔√ ─ ₉≢№╢⅛ ⅛─ ╩ ℮↓≤⅜⌂™

╟℮ ∆╢⁹ 

 

 

⌐™╢ ≢ ╩ ℮ ╩◖fiⱧꜙכ♃⌐ ↕∑╢ⱪ꜡◓ꜝⱶ≢

№∫≡⁸ ─ ─ ⌐ ─ ╩♅ꜗ♇♩◦☻♥ⱶ╩ ™≡ ⌐ ∆╢☻♥
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♇ⱪ≤⁸ ─ ─ ⌐ ─ ╩♅ꜗ♇♩◦☻♥ⱶ╩ ™≡ ⅛╠ ↑

╢☻♥♇ⱪ≤⅜ ⌐ ╡ ↕╣╢↓≤╩ ≤∆╢ⱪ꜡◓ꜝⱶ⁹ 

( ) 

₈ ⌐™╢ ≢ ╩ ℮ ≢№∫≡⁸ ─ ─ ⌐ ─ ╩

♅ꜗ♇♩◦☻♥ⱶ╩ ™≡ ⌐ ∆╢☻♥♇ⱪ≤⁸ ─ ─ ⌐ ─

╩♅ꜗ♇♩◦☻♥ⱶ╩ ™≡ ⅛╠ ↑ ╢☻♥♇ⱪ≤╩ ⌐ ╡ ∆↓≤

╩ ≤∆╢ ₉│ ≤⇔≡ ⌂ ╘─╖╩ ⇔√ ⌐∆⅞⌂™√╘⁸

₈ ₉⌐ ⇔⌂™(2.1.1.1(2)a─ 5 )⁹∕⇔≡⁸ ₈⅜כꜞ◗♥◌⁸⌐

₉⅛╠₈  (ⱪ꜡◓ꜝⱶ)₉⌐ ↕╣≡╙⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪

►◄▪ ╩ ™≡ ⌐ ↕╣√╙─≤│™ⅎ⌂™⅛╠⁸ ≤⇔≡⁸₈

╩ ⇔√ ─ ₉≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹ 

⌂⅔⁸₈ (ⱪ꜡◓ꜝⱶ)₉⌐ ╠∏⁸ ₈⅜כꜞ◗♥◌⁸⌐ ₉⅛╠₈ (◦

☻♥ⱶ)₉⌐ ↕╣≡╙⁸™╦╝╢◖fiⱧꜙכ♃◦☻♥ⱶ≢│⌂ↄ⁸ ⌂ ╘

≢№╢ ╖ ◦☻♥ⱶ ⌐∆⅞⌂™≤ ↕╣╢ │⁸ ≤⇔≡₈ ╩

⇔√ ─ ₉≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹ 

 

(v) ⱦ☺Ⱡ☻╩ ℮ ⌐ ∆╢♁ⱨ♩►◄▪ │⁸ⱦ☺Ⱡ☻╩

℮ ⌐ ⅜№╢⅛ ⅛≤™℮ ≢│⌂ↄ⁸ ⅜ ∆╢♁ⱨ♩

►◄▪⌐╟╢ ⅜⁸Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣≡™

╢⅛⌐╟∫≡⁸₈ ╩ ⇔√ ─ ₉⌐ ∆╢⅛ ⅛

⅜ ↕╣╢↓≤⌐ │ ∆╢⁹ 

 

(vi) ₈ⱪ꜡◓ꜝⱶ ₉ ┘₈ⱪ꜡◓ꜝⱶꜞ☻♩₉│⁸₈ ╩ ⇔

√ ─ ₉≢│⌂™─≢⁸₈ ₉⌐ ⇔⌂™↓≤⌐ │

∆╢( ₈ III 1  ┘ ─ ₉─

2.1.4 ┘2.1.5(2) )⁹ 

 

(vii)  ⌐ ╢♁ⱨ♩►◄▪ ⅜₈ ╩ ⇔√

─ ₉≢│⌂™ ≢№∫≡╙⁸ ∆╢↓≤⌐╟∫≡₈ ╩

⇔√ ─ ₉≤⌂╢↓≤⅜ ≢№╢≤ ↕╣╢≤⅝⅜№╢⁹ 

∕─╟℮⌂≤⅝│⁸ │⁸ ╩ ∆╢ ⌐⁸ ─ ╩

∑≡ ℮↓≤⅜ ╕⇔™⁹ 

╕√⁸ ─ ⌐ ⇔≡⁸ │⁸ ╕≢─ ─

╩ ╕ⅎ≡⁸ ⌐ ╢ ⅜₈ ╩ ⇔√ ─ ₉

≤⌂╢√╘⌐⁸ ⌐╟╡ ⌐ ╡ ╣╠╣╢↓≤⅜ ⌐ ≢⅝

╢ ╙ ≤⇔≡ ⌐ ╣╢( ₈ I 2 2  

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=2
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=2
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=4
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun/01_0202.pdf#page=2
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┘ ה ─ ₉─2.2(2)╩ ⁹)⁹ 

⌂⅔⁸ │⁸ ─ ╩ ∆╢ ⌐⁸ ≤⇔≡⁸ ↕

╣√ ─ ≡╩ ∆╢⅜⁸№╢ ╩ ∆╢∞↑≢⁸∕─

─╖⌂╠∏ ─ ╙ ⌐ ∆╢╟℮⌂ ⅜↕╣╢

⅜ ™ ⌐⅔™≡│⁸ ∏⇔╙ ─ ╩ ⌐ ∆╢ │

⌂™( ₈ I 2 3  ₉─3.1(2)╩ ⁹)⁹ ⅎ

┌⁸ ⁸ │ ─ ╩ ∆╢∞↑≢⁸

⌐ ╢ ╙ ⌐ ∆╢╟℮⌂ ⅜↕╣╢ ⅜

™ ⌐⅔™≡│⁸ ∏⇔╙ ⌐ ╢ ╩ ∆╢ │⌂

™⁹ 

 

2. 1. 2 ₈ ╩ ₉♃כ♦╢∆ ♃כ♦₈┘ ₉─ ™ 

 

(1) │⁸₈ ╩ ₉♃כ♦╢∆ ♃כ♦₈┘ ₉⅜ⱪ꜡◓ꜝⱶ⌐

─♃כ♦⁸∟╦⌂∆⁸─╙╢∏ ∆╢ ⅜◖fiⱧꜙכ♃─ ╩ ∆╢╙

─≤™℮ ≢ⱪ꜡◓ꜝⱶ⌐ ∆╢ ╩ ∆╢╙─≢№╢⅛ ⅛╩ ∆╢⁹

₈ ╩ ₉♃כ♦╢∆ ♃כ♦₈┘ ₉⅜ⱪ꜡◓ꜝⱶ⌐ ∏╢╙─≢№╢

⌐│⁸↓╣╠│(◖fiⱧꜙכ♃)♁ⱨ♩►◄▪≤ ↕╣⁸₈ ╩ ∆╢

₉♃כ♦ ♃כ♦₈┘ ₉≢№∫≡╙⁸ⱪ꜡◓ꜝⱶ⌐ ∏╢╙─≢⌂™

⌐│⁸↓╣╠│♁ⱨ♩►◄▪≤ ↕╣⌂™(ⱪ꜡◓ꜝⱶ⌐ ∏╢╙─≢№╢

⌐ ⇔≡│⁸ 2-8 ╩ )⁹ 

 

(2) ♁ⱨ♩►◄▪≢№╢₈ ╩ ₈)₉♃כ♦╢∆ ╩ ╩♃כ♦╢∆

⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂ ₉╩ ╗⁹) ♃כ♦₈┘ ₉⅜⁸

₈ ╩ ⇔√ ─ ₉⌐ ∆╢⅛ ⅛⌐≈™≡│⁸

│⁸₈2.1.1 ─ ₉⌐ ≠™≡ ∆╢⁹ 

 

(3) ♁ⱨ♩►◄▪≢№╢₈ ╩ ₉♃כ♦╢∆ ♃כ♦₈┘ ₉⌐ ⇔≡

│⁸₈2.1.1.2 ♁ⱨ♩►◄▪─ ⌐ ≠ↄ ⅎ ─♃כ♦⁸≡™⅔⌐₉ ∆

╢ ⅜ ∆╢ ⅜⁸Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣≡

™╢⅛ ⅛⌐╟╡⁸ │⁸₈ ╩ ⇔√ ─ ₉─

╩ ∆╢⁹ 

 

↓─ ⌂ ≤⇔≡⁸ │⁸ ⌐ ╢ ⅜⁸♁ⱨ♩►◄

▪(ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏ )≤Ɫכ♪►◄▪ ≤⅜ ⇔√

│ ⌐╟∫≡⁸ ⌐ ∂√ ─ ─ │ ⅜

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun/01_0202.pdf#page=2
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun/01_0203.pdf#page=3
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↕╣≡™╢╙─≢№╢⅛ ⅛╩⁸ ∆╣┌╟™⁹ 

 

1  

◖fiⱧꜙכ♃⅜ ⌂ ╩ ∆╢↓≤≢ ↕╣√ ─◐ꜗꜝ◒

♃⁹ 

( ) 

⌐ ╢ │⁸◖fiⱧꜙכ♃⅜ ⌂ ╩ ∆╢↓≤≢ ↕╣╢

╙─≢№╡⁸ ה ─ ╖ ╦∑≢ ↕╣╢ ─◐ꜗꜝ◒♃≢№╢≤

↓╤⁸ ⌐₈◐ꜗꜝ◒♃₉≤ │≥↓╢№≢₉♃כ♦₈╙≡™≡╣↕ ╠⅛≢№

│♃כ♦─↓⁸╠⅜⌂⇔⅛⇔⁹╢ ⌂ ╩ ∆╢↓≤≢ ↕╣╢╙─≢

№╢╙──⁸₈ ╩ ─≡⇔≥₉♃כ♦╢∆ ⌂₈ ₉│ ↕╣≡™⌂™

─♃כ♦─↓⁸╠⅛ ∆╢ ⅜◖fiⱧꜙכ♃─ ╩ ∆╢≤│™ⅎ⌂™⁹⇔√

⅜∫≡⁸↓─ ─◐ꜗꜝ◒♃│⁸ⱪ꜡◓ꜝⱶ⌐ ∆╢ ╩ ⇔≡⅔╠∏⁸

ⱪ꜡◓ꜝⱶ⌐ ∏╢╙─≢│⌂™⁹ 

⌐ ╢ ─ ─◐ꜗꜝ◒♃│⁸ ─ ⌐ ╩ ⇔≡

⅔╠∏⁸ ─ ⌂╢ ≢№╡⁸ ≤⇔≡₈ ╩ ⇔√ ─

₉≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹ 

 

2  

⁸ ⁸ ♃כ♦╢⌂╠⅛ ⅜ ≡⇔≥♪כ◖꜠─ ⁸ ↕╣╢

♃כ♦─ ≢№∫≡⁸◖fiⱧꜙ⁸⅜♃כ ≡⇔≥כ◐╩ ∆╢

√╘⌐ ♃כ♦╢╣╠™ ⁹ 

( ) 

⌐ ╢ ♃כ♦⁸≡™⅔⌐ ⌐ ∆╢≤⁸ ⁸ ⁸ ⅛╠

⌂╢ ♃כ♦─ ⅜ ≡⇔≥♪כ◖꜠─ ⁸ ↕╣╢↓≤⅜ ↕╣≡™╢

─╖≢№∫≡⁸ ♃כ♦ ⌐│∕╣ ⌐ ╠─ ╙ ↕╣≡™⌂™⁹∕

─√╘⁸ ♃כ♦ ─ │⁸◖fiⱧꜙכ♃⅜ ≡⇔≥כ◐╩

∆╢≤™℮ ─ ╩ ↄ╙─≤╕≢│™ⅎ⌂™⅛╠⁸ כ♦⁸│

♃ ⌐╟∫≡ ↕╣√◖fiⱧꜙכ♃─ ≤│™ⅎ⌂™(♦כ♃ ≢│⌂ↄ⁸◖

fiⱧꜙכ♃ ⌐ ↕╣√ⱪ꜡◓ꜝⱶ⅜⁸ ≤™℮◖fiⱧꜙכ♃─

╩ ⇔≡™╢⌐∆⅞⌂™⁹)⁹ 

⇔√⅜∫≡⁸ ⌐ ♃כ♦╢ │⁸◖fiⱧꜙכ♃─ ╩ ∆╢╙─≢│

⌂™⅛╠⁸ⱪ꜡◓ꜝⱶ⌐ ∆╢ ╩ ⇔≡⅔╠∏⁸ⱪ꜡◓ꜝⱶ⌐ ∏╢╙─≢│

⌂™⁹ 

⌐ ╢ ♃כ♦─ ♃כ♦⁸│ ⅜ ♃כ♦╗ ─ ╛ ╩

⇔√╙─⌐∆⅞∏⁸ ⌂ ╘⌐≤≥╕╢⅛╠⁸ ╩ ⇔√
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─ ≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹ 

 

2. 2 ⁸ ( 29 1 ⁸ 2 )  

 

2. 2.1  ⁸ ─ ─  

 ⁸ ─ ─ ≤⌂╢ │ ⌐ ╢ ≢№╢⁹ 

⌂⅔⁸♁ⱨ♩►◄▪ ─ ⌐ √∫≡│⁸ ─ ≤ ⌐⁸

⌐ ↕╣≡™╢ ⌐≈™≡│ ∏ ─ ≤⇔⁸ ⅜⌂™╙─≤⇔

≡ ∫≡│⌂╠⌂™⅛╠⁸ ⌂ ╘ ≤◦☻♥ⱶ ⌐ ↑≡ ∆

╢↓≤│ ≢│⌂ↄ⁸ ╩ ≤⇔≡≤╠ⅎ╢↓≤⅜ ≢№╢(

₈ III 2 3 ה  ─ ─ ╘ ₉─2.╩ ⁹)⁹ 

 

2.2.2  ─  

 

♁ⱨ♩►◄▪ ⌐⅔↑╢ ─ │⁸ ₈ III 2  

ה ₉⌐ ∫≡ ╦╣╢⁹ │⁸♁ⱨ♩►◄▪ ⌐⅔↑

╢ ─ ⌐ √∫≡│⁸ ─ 2.2.4⌐ ⇔√ ⌐╙ ∆╢⁹ 

 

2.2.3  ─  

 

2.2.3.1  ⌂ ⅎ  

 

(1) ♁ⱨ♩►◄▪ ⌐⅔↑╢ ─ │⁸ ₈ III 2  

ה ₉⌐ ∫≡ ╦╣╢⁹ │⁸♁ⱨ♩►◄▪ ⌐⅔↑

╢ ─ ⌐ √∫≡│⁸ ─(2)⅛╠(6)╕≢ ┘ 2.2.3.2⁸2.2.3.3⁸

2.2.4⌐ ⇔√ ⌐╙ ∆╢⁹ 

 

(2) ⌐ ∆╢♁ⱨ♩►◄▪ ⌐⅔↑╢ │⁸ ─(i)⅛╠

(iv)─ ≡⌐ ∆╢ ╩ ⇔√╙─≢№╢⁹ 

 

(i) ∕─ ⌐ ∆╢ ─ ╛ ( ⌂ ╩ ╗⁹)

≤⁸◖fiⱧꜙכ♃ ─ ─ ─ ( ⅎ┌◦☻♥ⱶ )

╩ ⇔≡™╢⁹ 

(ii) ( ⁸ ⁸ ⁸ ╩ ╗⁹)─√╘─ ─

╩ ™╢↓≤⅜≢⅝╢⁹ 

(iii) ─ ⁸ ─ ─ ╩ ≢⅝╢⁹ 

http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000002900000000000000000000000000000
http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000002900000000000000000000000000000
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun/03_0203.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun/03_0203.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/tukujitu_kijun.htm#0302
http://www.jpo.go.jp/shiryou/kijun/kijun2/tukujitu_kijun.htm#0302
http://www.jpo.go.jp/shiryou/kijun/kijun2/tukujitu_kijun.htm#0302
http://www.jpo.go.jp/shiryou/kijun/kijun2/tukujitu_kijun.htm#0302
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(iv) ∕─ ─ ∆╢ ( ≤◖fiⱧꜙכ♃ ─ )─

─ ⌐№╢╙─ ≡╩ ╠─ ≤∆╢↓≤⅜≢⅝⁸ ⅜

⇔╟℮≤∆╢ ⌐ ⇔√ ─ ╩ ╠─ ≤∆╢↓≤⅜≢

⅝╢⁹ 

 

 ╕√⁸ │⁸ ╟╡╙⁸ ─ ⅛╠─₈ כ♅╢⌂╠⅛

ⱶ₉≤⇔≡ ⅎ√ ⅜ ⌂ ╙№╢( ₈ III 2 2  ₉

─2. )⁹ 

 

(3) ♁ⱨ♩►◄▪ ─ ≢│⁸ ─ ╩ ∆╢√╘⌐№╢

⌐ ↕╣≡™╢◖fiⱧꜙכ♃ ─ ⁸ ╩ ╖ ╦∑√╡⁸◖

fiⱧꜙכ♃ ─ ⁸ ╩ ─ ⌐ ⇔√╡∆╢↓≤│⁸

⌐ ╖╠╣≡™╢↓≤≢№╢⁹⇔√⅜∫≡⁸ ₁─ ⌐ ↕╣≡™╢

╩ ╖ ╦∑√╡⁸ ─ ⌐ ⇔√╡∆╢↓≤│ ─ ─

─ ─╙─≢№╢⁹ 

ⅎ┌⁸№╢ ⌐ ↕╣╢◖fiⱧꜙכ♃ ─ ⁸ ╩ ─

⌐ ⌐ ∆╢─╖≢№╡⁸ ⌐ ⅜⌂ↄ⁸↓─ ⌐╟∫

≡ ↕╣╢ ⌂ ⅜ ─ ⅛╠ ↕╣╢ ╩ ⅎ√ ⌂

╙─≢╙⌂™↓≤│⁸ ⅜ ↕╣╢ ⌐ ↄ ≤⌂╢⁹ 

 ⌂⅔⁸♁ⱨ♩►◄▪ ─ ⌐ √∫≡│⁸ ─╟℮⌐⁸

♁ⱨ♩►◄▪ ─ ≢│⁸ ─ ╩ ∆╢√╘⌐№╢

⌐ ↕╣≡™╢◖fiⱧꜙכ♃ ─ ⁸ ╩ ─ ⌐ ⇔√

╡∆╢↓≤│⁸ ⌐ ╖╠╣≡™╢↓≤≢№╢≤™℮ ⅜№╢↓≤⅛╠⁸

│⁸ ─ ⌐⅔™≡╙⁸№╢ ─╖≢│⌂ↄ⁸ ─

│◖fiⱧꜙכ♃ ─ ⌐ ╩ ∆╢═⅝↓≤⅜

≢№╢↓≤⌐ ∆╢⁹ 

 

(4) ♁ⱨ♩►◄▪ ⁸◖fiⱧꜙכ♃ ⌐ ℮ │⁸◖fiⱧꜙכ♃ ─

⌐ ⌂ ≢№╢↓≤⅜ ™⁹ ⅎ┌⁸₈AI │ⱨ□☺▫ ⌐╟╡

╩ ∆╢↓≤₉⁸₈GUI⌐╟╡ ╩ ∆╢↓≤₉⌂≥⅜∕─

≢№╢⁹ 

│⁸↓╣╠─◖fiⱧꜙכ♃ ─ ≢ ╠╣≡™√ ╩

╕ⅎ√ ≢⁸ ╩ ∆╢⁹ 

 

 

⌐│⁸ ≤⇔≡⁸A ≤⁸B ≤⁸ ⌐GUI≢ ↕╣

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0202bm.pdf#page=1
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0202bm.pdf#page=1
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╢ⱲꜞꜙכⱶⱣכ⅛╠⌂╢ ≤╩ ⅎ╢↓≤╩ ≤∆╢ ⅜

↕╣≡⅔╡⁸ ⌐│⁸A ≤⁸B ≤⁸☺ꜛ◓♄▬ꜘꜟ⅛╠⌂╢

≤╩ ⅎ√ ⅜ ↕╣≡™╢⁹↓↓≢⁸GUI╩ ⇔≡⁸ ╩ ⌂

⅜╠ ≢╙ ⌐ ╩ ⅎ╢╟℮⌐∆╢↓≤│⁸◖fiⱧꜙכ♃ ─ ⌐

⌂ ≢№╢⁹∕⇔≡⁸ ╩ ⇔≡⁸ ─ ─

╩⁸ ─GUI≢ ↕╣╢ⱲꜞꜙכⱶⱣכ⌐ ⅝ ⅎ╢↓≤│⁸ ─ ─

─ ⌐ √╢⁹⇔√⅜∫≡⁸ ⌐ ╢ ─ │ ↕╣╢⁹ 

 

(5) ◖fiⱧꜙכ♃⌐╟∫≡◦☻♥ⱶ ∆╢↓≤⌐╟╡ ╠╣╢⁸₈ ↄ ≢

⅝╢₉⁸₈ ╩♃כ♦─ ≢⅝╢₉⁸₈ ╡╩ ⌂ↄ≢⅝╢₉⁸₈ ⌂

⅜ ╠╣╢₉⌂≥─ ⌂ │⁸◦☻♥ⱶ ⌐ ℮ ─ ≢№╢

↓≤⅜ ™⁹↓╣╠─ ⌂ │⁸ │⁸ ─ ⅛╠ ≢

⅝⌂™ ≤│™ⅎ⌂™⁹ │⁸↓╣╠─⁸◖fiⱧꜙכ♃ ─ ⌐⅔

↑╢ ⌂ ╩ ╕ⅎ√ ≢⁸ ╩ ∆╢⁹ 

 

(6) ♁ⱨ♩►◄▪ ⌐⅔™≡╙⁸ ╩ ⌐ ∆╢↓

≤╩ ∆╢ ( ↑╩ →╢ )⅜№╢↓≤╛⁸ ≤

⇔√ ⌂ ⅜⁸ ─ ⅛╠ ↕╣╢ ╩ ⅎ√ ⌂╙─

≢№╢↓≤│⁸ ⅜ ↕╣╢ ⌐ ↄ ≤⌂╢⁹⇔√⅜∫≡⁸

│⁸ ⅜ ↕╣╢ ⌐ ↄ ≤⇔≡ ⌂ ╛ ⌐≈™

≡╙ ∆╢( ₈ III 2 2  ₉─3.2 )⁹ 

ⅎ┌⁸№╢ ⌐ ↕╣╢◖fiⱧꜙכ♃ ─ │ ╩

─ ⌐ ⇔╟℮≤∆╢↓≤│⁸ ─ ─ ─ ⌐ √

╢⅜⁸↓─ ⌐ ⇔≡⁸ ─ ╩ ∆╢↓≤≢ ↕╣╢ ⌂

⅜ ─ ⅛╠ ↕╣╢ ╩ ⅎ√ ⌂╙─≢№╢

⌐│⁸ ─ ⅜ ≢⅝╢↓≤⅜№╢⁹ 

 

2. 2. 3.2 ─ ─ ─ ⌐ √╢  

 

⌐⁸♁ⱨ♩►◄▪ ─ ⌐⅔↑╢ ─ ─ ─

⌐ √╢ ╩ ∆⁹∕─√╘⁸ ─ ⌐ ∆╢↓≤│⁸ ⅜ ↕

╣╢ ⌐ ↄ ≤⌂╢⁹ 

─(1)─ │⁸ ₈ III 2 2  ₉─3.1─₈

─ ₉ ┘₈ ⁸ ─ ₉⌐ ⇔⁸ ─(2) (6)─ │⁸

₈ ₉⌐ ∆╢⁹ 

 

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0202bm.pdf#page=8
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun/03_0202.pdf#page=4
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(1) ─ ┼─  

⌐ ∆╢♁ⱨ♩►◄▪ ⌐ ™╠╣≡™╢ │ │⁸

⌐ ╦╠∏ │ ⅜ ⇔≡™╢↓≤⅜ ™⁹↓─╟℮⌐

│ ⅜ ⇔≡™╢ │⁸№╢ ⌐ ∆╢♁ⱨ♩►◄▪

─ │ ╩ ─ ⌐ ⇔╟℮≤∆╢↓≤│⁸ ─ ─

─ ⌐ √╢⁹ 

1  

₈ⱨ□▬ꜟ ◦☻♥ⱶ₉─ ⅜ ⇔√ │⁸∕─ │ ⅜

⇔≡™╢ ( ─√╘─ )╩ ◦☻♥ⱶ⌐ ⇔≡⁸₈

◦☻♥ⱶ₉╩ ∆╢↓≤│⁸ ─ ─ ─ ⌐ √╢⁹ 

 

2  

₈ ◦☻♥ⱶ₉─ ⅜ ⇔√ │⁸∕╣≤ │ ⅜

⇔≡™╢ ╩₈ ◦☻♥ⱶ₉⌐ ∆╢↓≤│⁸ ─ ─

─ ⌐ √╢⁹ 

 

 

(2) ─ │ ─ ⌐╟╢  

◦☻♥ⱶ─ ≤⇔≡ ™╠╣╢╙─( )╩ ∆╢↓

≤╛⁸◦☻♥ⱶ─ ─ ╩ ─ ⌐ ⇔╟℮≤∆╢↓≤│⁸

─ ─ ─ ⌐ √╢⁹ 

 

3  

◦☻♥ⱶ─ ─♪כⱲכ◐⁸≡⇔≥ ⌐⁸ ─♪כ◖ ─√╘⌐

─ ╩ⱴ►☻≢ ⇔≡ ∆╢ ╛Ᵽכ◖כ♪≢ ∆╢ ╩ ∆╢

↓≤│⁸ ─ ─ ─ ⌐ √╢⁹ 

 

(3) Ɫכ♪►◄▪≢ ∫≡™╢ ─♁ⱨ♩►◄▪⌐╟╢  

⌂≥─Ɫכ♪►◄▪≢ ∫≡™╢ ╩♁ⱨ♩►◄▪≢ ⇔╟℮≤∆

╢↓≤│⁸ ─ ─ ─ ⌐ √╢⁹ 

 

4  

Ɫכ◖╢№≢▪◄►♪כ♪ ≢ ♪כ◖╢™≡∫ ╩♁ⱨ♩►◄▪

─ ─ ─ ⌐ √╢⁹ 

 

(4) ⅜ ∫≡™╢ ╛ⱦ☺Ⱡ☻╩ ℮ ─◦☻♥ⱶ  
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≤⇔≡⁸ ⌐⅔™≡ ⅜ ∫≡™╢ ╛ⱦ☺Ⱡ☻╩ ℮

⌐≈™≡ ↕╣╢╙──⁸∕─ ╩≥─╟℮⌐◦☻♥ⱶ ∆╢⅛⅜

↕╣≡™⌂™ ⅜№╢⁹ 

↓─╟℮⌂ ≢№∫≡╙⁸ ⌐⅔™≡ ⅜ ∫≡™╢ ╛ⱦ☺

Ⱡ☻╩ ℮ ╩◦☻♥ⱶ ⇔⁸◖fiⱧꜙכ♃⌐╟╡ ∆╢↓≤│⁸ ─

◦☻♥ⱶ ┘◦☻♥ⱶ ╩ ™√ ≢ ⌂ ─↓

≤≢№╣┌⁸ ─ ─ ─ ⌐ √╢⁹ 

 

5  

≤⇔≡⁸↓╣╕≢FAX╛ ≢ ╩ ↑≡™√↓≤⅜ ↕╣≡™╢

⌐│⁸ ⌐⁸▬fi♃כⱠ♇♩ ─ⱱכⱶⱭכ☺≢ ╩ ↑╢╟℮⌐◦☻♥ⱶ ∆

╢↓≤│⁸ ─ ─ ─ ⌐ √╢⁹ 

 

6  

≤⇔≡⁸↓╣╕≢ ⅜⁸ ⌐ ─ ╩ ⇔≡™√↓

≤(™╦╝╢₈ ה∆╕╡ ╩כ♫כ◖₉∆╕™ ⇔≡™√↓≤)⅜ ↕╣≡™╢

⌐│⁸ ⌐⁸ ─▬fi♃כⱠ♇♩ ─ⱱכⱶⱭכ☺⌐ ─ ╩

∆╢╟℮⌐◦☻♥ⱶ ∆╢↓≤│⁸ ─ ─ ─ ⌐ √╢⁹ 

 

 7  

  ≤⇔≡⁸↓╣╕≢ ─ ⅜⁸ ─ ─ ─ ╩ ↑

╡⁸ ╙ ↄ ∆╢ ─ ⌐ ─ ⅜ ∆╢╟℮⌐♃▬ⱴ

⅜≥↓√™≡⇔♩♇☿כ ↕╣≡™╢ ⌐│⁸ ⌐⁸ ─ ─

─ ⅜Ᵽכ◘╩ ↑ ⅜Ᵽכ◘⁸╡ ╙ ↄ ∆╢ ─ ╩ ⇔⁸

╙ ↄ ∆╢ ─ ⌐ ─ ⅜ ∆╢╟℮⌐♃▬ⱴכ☿♇

♩∆╢╟℮⌐◦☻♥ⱶ ∆╢↓≤│⁸ ─ ─ ─ ⌐ √╢⁹ 

 

(5) ─ ╩◖fiⱧꜙכ♃ ≢ ∆╢↓≤ 

─ ╩⁸◖fiⱧꜙכ♃ ≢ ∆╢↓≤│⁸ ─◦☻♥ⱶ

┘◦☻♥ⱶ ╩ ™√ ≢ ⌂ ─↓≤≢№╣

┌⁸ ─ ─ ─ ⌐ √╢⁹ 

 

8  

ⱶכ◕☻♬♥₈ ₉⌐⅔™≡⁸ ⌐⁸Ɫכ◖♪כ♩⌐⅔↑╢Ᵽ►fi♪ ─♥♬☻

Ⱳכꜟ─ ─♩כ◖כ꜠◒⁸╩ ╟╡╙ ↄ ∆╢↓≤│⁸ ─ ─

─ ⌐ √╢⁹ 
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9  

ⱶכ◕◓fi◦כ꜠₈ ₉⌐⅔™≡⁸ ⌐⁸ ─ ⌐ ∂≡☻Ⱨfi⅜ ↓╢

╩ ↕∑╢↓≤│⁸ ─ ─ ─ ⌐ √╢⁹ 

 

10  

╛◖Ⱨכ ⌐ ⅎ╠╣√ ─ ▬fi♃כⱨ▼▬☻(Ⱳ♃fi╛ ─

⁸ ┘∕╣╠─ )╩⁸ ⌐⁸◖fiⱧꜙכ♃─ ≢◓ꜝⱨ▫◌ꜟ⌐

∆╢↓≤│⁸ ─ ─ ─ ⌐ √╢⁹ 

 

(6) ─ │ ⌐ ≠ↄ ─  

(i) (ii)

⅜ ⌐ ∂≡ ╘╢ ─ ⌐∆⅞∏⁸ ─ ─

─ ⌐ √╢⁹ 

 

(i) ⁸ (

⌂ ╩ ╗⁹) ╩ ⇔√ ≢⁸∕─ ─ ╩ ℮⅛≥℮⅛

╩ ╘╢═⅝╙─≢№╢≤⅝⁹ 

(ii) ∕─ ─ ╩ ℮↓≤⌐ ⌂ ⅜⌂™≤⅝⁹ 

 

11  

⅜ ⇔√≤⅝⌐ ⅜ ⌐ ⇔≡ ─ ∟╩ ∆╢↓≤│

≢№╢⁹╕√⁸ ⌐⅔™≡ⱷ♇☿כ☺╩ ∆╢ ╩ ∆╢↓

≤│ ⁸ ─ ⌐ ∆╢⁹⇔√⅜∫≡⁸₈ ╩ ∆╢

₉⌐⅔™≡⁸ ╩ ⌐₈⅔ →№╡⅜≤℮↔↨™╕⇔√₉≤™℮ⱷ♇☿

╩☺כ ∆╢ ╩ ∆╢↓≤│⁸ ─ ─ ─ ⌐ √╢⁹ 

 

12  

◖fiⱧꜙכ♃╩ ™⌂™ fi◓○ⱨꜞכ◒≡™⅔⌐ ( ─ ╖ ≢

№∫≡╙⁸ ≢№╣┌⁸ ─ ╖╩ ≢⅝╢╙─≤∆╢ )⅜№

╢↓≤│ ≢№╢⁹╕√⁸◖fiⱧꜙכ♃╩ ™╢ ( )≢№╢⅛

⅛⌐ ╦╠∏ ─ fi◓○ⱨꜞכ◒╠⅛ ╩ ╡ ╣╢↓≤⅜ ╕⇔

™↓≤╙ ≢№╢⁹⇔√⅜∫≡⁸₈ ○◓fiꜞכ◒⁸≡™⅔⌐₉

ⱨ ⌐ ∆╢√╘─ ╩ ∆╢↓≤│⁸ ─ ─ ─ ⌐

√╢⁹ 
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2.2.3.3  ─ ┼─ ⌐ ⇔≡ ⅜ │ ↕╣╢

⌂  

 

2.2.3.1─(3)⌐ ↕╣╢╟℮⌐⁸№╢ ⌐ ↕╣╢◖fiⱧꜙכ♃

─ ⁸ ╩ ─ ⌐ ⌐ ∆╢─╖≢№╡⁸ ⌐

⅜⌂ↄ⁸↓─ ⌐╟∫≡ ↕╣╢ ⌂ ⅜ ─ ⅛╠ ↕

╣╢ ╩ ⅎ√ ⌂╙─≢╙⌂™↓≤│⁸ ⅜ ↕╣╢ ⌐ ↄ

≤⌂╢⁹ 

 

1  

↕╣√ ╩ ⇔√ ⌐⁸ ⁸ ╩ ⇔≡ ∆╢ ─ ╩⁸

╩ꜟ♦⸗◒כⱠ♇♩꞉ꜟꜝכꜙ♬ ™≡ ∆╢ ⌐⅔™≡⁸ 

─ꜟ♦⸗◒כⱠ♇♩꞉ꜟꜝכꜙ♬ ≤⇔≡⁸ ─ ┘ ─

╩ ™⁸ 

⁸│ꜟ♦⸗◒כⱠ♇♩꞉ꜟꜝכꜙ♬ ─ ┘ ╩ ≤⇔≡

─ ╩ ∆╢╟℮⌐ ↕∑√╙─≢№╢⁸ ─ ╩ ∆╢ ⁹ 

[ ] 

↕╣√ ╩ ⇔√ ⌐⁸ ⁸ ╩ ⇔≡ ∆╢ ─ ╩⁸

─ ┘ ─ ╩ ≤⇔≡ ⸗♦ꜟ╩ ™≡ ∆╢⁸◖fiⱧ

╩♃כꜙ ™≡ ─ ╩ ∆╢ ⁹ 

( ) 

│⁸ ™ ≢ ─ ╩ ∆╢≤™℮ ╩ ∆╢╙─≢№

╢⁹ 

[ ] 

 ●ꜝ☻─ ╩ ∆╢ ⌐⅔™≡⁸ ≤⇔≡ ─ ╩ ™≡

╩ ∆╢╟℮⌐ ╩ꜟ♦⸗◒כⱠ♇♩꞉ꜟꜝכꜙ♬√∑↕ ™╢ ⁹ 

( ) 

│⁸ ™ ≢●ꜝ☻─ ╩ ∆╢≤™℮ ╩ ∆╢╙─≢№╢⁹ 

( ) 

⌐ ╢ ≤⁸ ≤╩ ∆╢≤⁸ ⌐ ╢ │⁸ ─

╩ ─ ┘ ─ ╩ ≤⇔≡ ∆╢ Ⱡꜟꜝכꜙ♬⁸⌐

♇♩꞉כ◒⸗♦ꜟ╩ ™≡⅔╡⁸ ⸗♦ꜟ│⁸ ─ ┘ ╩ ≤⇔

≡ ─ ╩ ∆╢╟℮⌐ ↕∑√╙─≢№╢─⌐ ⇔⁸ │⁸

⸗♦ꜟ╩ ™≡™╢ ≢ ∆╢⁹ 

⁸ │⁸ ─ ╩ ∆╢ ≢№╡⁸ │⁸●ꜝ

☻─ ╩ ∆╢ ≢№╡⁸ │ ⌂╢⅜⁸ ─ ╩ ─⸗♦ꜟ╩
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™≡ ∆╢≤™℮ │ │ ⇔≡™╢⁹╕√⁸ ™ ≢ ─ ╩

∆╢≤™℮ ╙ ⇔≡™╢⁹∕⇔≡⁸ ≤ ⌐⅔™≡⁸∕

─ ─ ⅜ ↕╣╢ ⌐ ↄ ⌐ ╢ ╛ ⅜ ↕╣╢ ⌐

ↄ ⌐ ╢ ≤⇔≡─ ⌂ ╛ │ ⇔⌂™⁹↓╣╠╩

⌐ ∆╢≤⁸ ⌐ ⇔≡⁸ ⌐ ╩ ∆╢ ↑⅜

≢⅝╢╙─≤ ≢⅝╢⁹⇔√⅜∫≡⁸ ⌐⅔™≡⁸ ─ ┘

─ ╩ ≤⇔≡ ─ ╩ ∆╢ ⌐ ⸗♦ꜟ╩ ™≡™╢≤↓

╤⌐⁸ ╩ ⇔⁸ ─ ┘ ─ ╩ ≤⇔≡ ─

╩ ∆╢╟℮⌐ ╩ꜟ♦⸗◒כⱠ♇♩꞉ꜟꜝכꜙ♬√∑↕ ™╢╟℮⌐∆

╢↓≤│⁸ ⅜ ⌐ ⇔ √↓≤≢№╢⁹╟∫≡⁸ ⌐ ╢ ─

│ ↕╣╢⁹ 

 

2  

   ─ ─ ╩ ⇔⁸ ╩ ∆╢√╘─◦☻♥ⱶ⌐⅔™≡⁸

─ ╩ ∆╢√╘─ ≤⁸ ─ ╩ ⌐ ⇔⁸

─ ─ ╩ ⇔⁸ ─ ⅛╠ ╩ ™≡ ⌐

╩ ╪≢™╢⅛ ⅛╩ ∆╢ⱪ꜡☿♇◘≤⁸ ─ ≤∕─

─ ╩ ∆ ╩ ∆╢√╘─♦▫☻ⱪ꜠▬≤⁸╩ ∆╢◦☻♥ⱶ≢№∫≡⁸ 

   │⁸ ─ ╩ ≤⇔≡⁸ ╩ ╪≢™╢⅛ ⅛╩

∆╢╟℮⌐  ⱶ⁹♥☻◦╢№≢◒כⱠ♇♩꞉ꜟꜝכꜙ♬√∑↕

 [ ] 

─ ─ ╩ ⇔⁸ ╩ ∆╢√╘─◦☻♥ⱶ⌐⅔™≡⁸

─ ╩ ∆╢√╘─ ≤⁸ ─ ╩ ⌐ ⇔⁸

─ ─ ╩ ⇔⁸ ─ ⅛╠ ⌐ ╩ ╪≢

™╢⅛ ⅛╩ ─ ─ ⌐╟╡ ∆╢ⱪ꜡☿♇◘≤⁸ ─

≤∕─ ─ ╩ ∆ ╩ ∆╢√╘─♦▫☻ⱪ꜠▬≤⁸╩ ∆╢◦☻♥

ⱶ⁹ 

[ ] 

   ╩ ⌐ ⇔⁸ ⌐ ⇔≡ ─ ─ ╩ ∆╢╟℮⌐

≢◒כⱠ♇♩꞉ꜟꜝכꜙ♬√∑↕ ↕╣√ ╩ ™≡ ─ ╩ ∆

╢ ⁹ 

( ) 

╩◒כⱠ♇♩꞉ꜟꜝכꜙ♬⁸│ ─ ⌐ ≠™≡ ↕∑╢↓≤⌐

╟╡⁸ ╩ ↕∑╢≤™℮ ╩ ∆╢╙─≢№╢⁹ 

( ) 

⌐ ╢ ≤⁸ ≤╩ ∆╢≤⁸ ⌐ ╢ │⁸ ─
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╩ ≤⇔≡⁸ ╩ ╪≢™╢⅛ ⅛╩ ∆╢╟℮⌐ ↕∑√♬

╢№≢◒כⱠ♇♩꞉ꜟꜝכꜙ ╩ ™≡⁸ ⌐ ╩ ╪≢™

╢⅛ ⅛╩ ∆╢─⌐ ⇔⁸ │⁸ ─ ⅛╠ ⌐

╩ ╪≢™╢⅛ ⅛╩ ─ ─ ⌐╟╡ ∆╢╙─≢№╢ ≢

∆╢⁹ 

⁸ ⁸│◒כⱠ♇♩꞉ꜟꜝכꜙ♬╢↑⅔⌐ ─ ⌐ ≠™≡

↕∑╢↓≤⌐╟╡⁸ ╩ ↕∑╢╙─≢№╢≤≤╙⌐⁸ ⌐╟╡

╩ ∆╢↓≤│⁸◖fiⱧꜙכ♃ ─ ⌐ ∆╢ ≢№╢√╘⁸

⌐⅔™≡╙↓─╟℮⌂ ╩ ∆╢↓≤│ ╠⅛≢№╢≤↓╤⁸

⌐╟╢ ─ ≤™℮ ⌐ ∆╢≤⁸ ≤ ≤─

≢ │ ⇔≡™╢⁹╕√⁸ │⁸ ─ ─ ⌐╟╡

⌐ ╩ ╗⅛╩ ∆╢╙─≢№╡⁸ │⁸ ─ ⅛╠♬

╩◒כⱠ♇♩꞉ꜟꜝכꜙ ™≡ ─ ╩ ∆╢╙─≢№╡⁸ ─ ⅛╠

─ ╩ ∆╢ ⌐ ∆╢≤⁸ ≤ ≤─ ≢ │

│ ⇔≡™╢⁹∕⇔≡⁸ ≤ ⌐⅔™≡⁸∕─ ─ ⅜

↕╣╢ ⌐ ↄ ⌐ ╢ ╛ ⅜ ↕╣╢ ⌐ ↄ ⌐ ╢

≤⇔≡─ ⌂ ╛ │ ⇔⌂™⁹↓╣╠╩ ⌐ ∆╢≤⁸

⌐ ⇔≡⁸ ⌐ ╩ ∆╢ ↑⅜≢⅝╢╙─≤

≢⅝╢⁹⇔√⅜∫≡⁸ ⌐⅔™≡⁸ ─ ⅛╠ ⌐

╩ ╪≢™╢⅛ ⅛╩ ─ ─ ⌐╟╡ ∆╢↓≤⌐ ⅎ≡⁸

─ ⌐╟╢ ╩ ⇔⁸ ─ ╩ ≤⇔≡⁸

╩ ╪≢™╢⅛ ⅛╩ ∆╢╟℮⌐ ╢№≢◒כⱠ♇♩꞉ꜟꜝכꜙ♬√∑↕

╩ ™≡⁸ ⌐ ╩ ╪≢™╢⅛ ⅛╩ ∆╢╟℮⌐∆╢

↓≤│⁸ ⅜ ⌐ ⇔ √↓≤≢№╢⁹╟∫≡⁸ ⌐ ╢ ─

│ ↕╣╢⁹ 

 

  3  

◙כꜚ─    ⅛╠⁸ ◙כꜚ ⅜ ꜟכꜙ☺◔☻─◙כꜚ╢∆ ╩◘

⅜Ᵽכ ∆╢ ≤⁸ 

ꜟכꜙ☺◔☻ ⌐ ≡™⅔⌐Ᵽכ◘⁸≡™≠ ─◙כꜚ ╩

∆╢ ≤⁸ 

↕╣√ ─◙כꜚ─ ⌐ ≠™≡⁸ ╙ ↄ ◙כꜚ╢∆

─ ─ ⌐ ⅜ ≡™⅔⌐Ᵽכ◘℮⁸╟╢∆ ─ ╩ ∆╢

≤⁸ 

↕╣√ ╠⅛Ᵽכ◘⁸≡™⅔⌐ ⌐ ╩ ∆╢ ╩ ⇔⁸

⌐ ╩ ↕∑╢ ≤⁸ 
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╩ ⅎ╢ ◦☻♥ⱶ⁹ 

[ ] 

◙כꜚ─  ⅛╠⁸ ◙כꜚ ⅜ ꜟכꜙ☺◔☻─◙כꜚ╢∆ ╩◘

⅜Ᵽכ ∆╢ ≤⁸ 

ꜟכꜙ☺◔☻ ⌐ ≡™⅔⌐Ᵽכ◘⁸≡™≠ ─◙כꜚ ╩

∆╢ ≤⁸ 

↕╣√ ─◙כꜚ─ ⌐ ≠™≡⁸ ╙ ↄ ◙כꜚ╢∆

─ ─ ⌐⅔ ╡⅜ ⅔≡™⅔⌐Ᵽכ◘℮⁸╟╢∆ ╡─ ╩

∆╢ ≤⁸ 

↕╣√ ╠⅛Ᵽכ◘⁸≡™⅔⌐ ⌐⅔ ╡╩ ∆╢ ╩

⇔⁸ ⌐⅔ ╡╩ ↕∑╢ ≤⁸ 

╩ ⅎ╢ ◦☻♥ⱶ⁹ 

( ) 

⌐ ╢ ≤⁸ ≤╩ ∆╢≤⁸ ⌐ ╢ ⅛Ᵽכ◘⁸│

╠ ⌐ ╩ ∆╢ ╩ ⇔⁸ ⌐ ╩ ↕∑╢╙─≢№╢─⌐

⇔⁸ ╠⅛Ᵽכ◘⁸│ ⌐⅔ ╡╩ ∆╢ ╩ ⇔⁸ ⌐⅔

╡╩ ↕∑╢╙─≢№╢ ≢ ∆╢⁹ 

⁸ ≤∆╢ ⌐ ⅜ ∆╢╟℮⌐⁸ ─ ╩ ∆╢

◦☻♥ⱶ│ ≢№╢⁹ ≤↓─╟℮⌂ ─◦☻♥ⱶ≤│⁸ ≤⌂╢

⅜ │ ≢№╢≤™℮ ≢ │ ⌂╢⅜⁸ ≤∆╢ ⌐⅔

╡ │ ⅜ ∆╢╟℮⌐⁸⅔ ╡ │ ─ ╩ ∆╢≤™℮ ≢⁸

│ ⅜ ⇔≡™╢⁹∕⇔≡⁸ ≤ ⌐⅔™≡⁸∕─ ─

⅜ ↕╣╢ ⌐ ↄ ⌐ ╢ ╛ ⅜ ↕╣╢ ⌐ ↄ

⌐ ╢ ≤⇔≡─ ⌂ ╛ │ ⇔⌂™⁹↓╣╠╩ ⌐

∆╢≤⁸ ⌐ ⇔≡⁸ ╩ ─ ⌐ ∆╢ ↑⅜≢⅝

╢╙─≤ ≢⅝╢⁹⇔√⅜∫≡⁸ ⌐⅔™≡⁸ ⌐ ⅎ≡ ╩

╠⅛Ᵽכ◘⁸⇔ ⌐ ╩ ∆╢ ╩ ⇔⁸ ⌐ ╩ ↕∑╢╟

℮⌐∆╢↓≤│⁸ ⅜ ⌐ ⇔ √↓≤≢№╢⁹╟∫≡⁸ ⌐ ╢

─ │ ↕╣╢⁹ 

 

⁸2.2.3.1─(6)⌐ ↕╣╢╟℮⌐⁸№╢ ⌐ ↕╣╢◖fiⱧꜙ

♃כ ─ │ ╩ ─ ⌐ ⇔╟℮≤∆╢↓≤│⁸

─ ─ ─ ⌐ √╢⅜⁸↓─ ⌐ ⇔≡⁸ ─ ╩

∆╢↓≤≢ ↕╣╢ ⌂ ⅜ ─ ⅛╠ ↕╣╢ ╩

ⅎ√ ⌂╙─≢№╢ ⌐│⁸ ─ ⅜ ≢⅝╢↓≤⅜№╢⁹ 
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4  

⌐ ╢ │⁸ ─ ☿fi◘≢ ⇔√ ╩ ≤⇔

╠⅛◒כⱠ♇♩꞉ꜟꜝכꜙ♬⅝≥√ ↕╣╢◦ꜞfi♄ ╩◦ꜞfi♄

≤╖⌂∆ ⌐⅔™≡⁸ ┘ ─ ─◘fiⱪꜞfi◓꜠כ♩╩

─ ⌐ ∂≡ ∆╢╙─≢№╢─⌐ ⇔≡⁸ │⁸

┘ ─◘fiⱪꜞfi◓꜠כ♩╩ ↕∑╢↓≤│ ∆╢╙──⁸ ─

⌐ ∂≡ ∆╢↓≤│ ⇔⌂™╙─≢№╢⁹↓─↓≤⌐╟╡⁸ ⌐ ╢

╩◒כⱠ♇♩꞉ꜟꜝכꜙ♬⁸│ ⌐ ≢⅝╢≤™℮⁸ ─ ∆╢

≤│ ⌂ ╩ ∆╢╙─≢№╡⁸↓─ │ ─ ⅛╠ ⅛╣╢

≢╙⌂™⁹⇔√⅜∫≡⁸↓─ │ ─ ⅛╠ ⅜ ≢⅝╢

╩ ⅎ√ ⌂╙─≢№╡⁸↓─↓≤│⁸ ⅜ ↕╣╢ ⌐ ↄ ⌐⌂

╢⁹ 

 

5  

⌐ ╢ │⁸ ─ ⌐╟∫≡ ↕╣╢ ─NOx ╩

∆╢ ⌐⅔™≡⁸ ─ ⁸≥♃כ♦─ ─ ⁸≥♃כ♦─ ─

CO2 ┘O2 ─◒כⱠ♇♩꞉ꜟꜝכꜙ♬╩≥♃כ♦─ ≡⇔≥♃כ♦

─NOx ╩ ∆╢↓≤⌐╟╡⁸ ™ ≢NOx ╩ ≢⅝╢╙─≢№╢─⌐

⇔≡⁸ │⁸ ─ ⁸≥♃כ♦─ ─CO2 ┘O2 ♃כ♦─

≤╩ │≥↓╢∆≥♃כ♦ ∆╢╙──⁸ ─ ╩♃כ♦ ∆≥♃כ♦

╢↓≤│ ⇔⌂™╙─≢№╢⁹∕⇔≡⁸ ⌐⁸ ╩♃כ♦─ ╢∆≥♃כ♦

≤ⱡ▬☼⅜ ∂≡⇔╕℮≤↓╤⁸ ⌐ ╢ │⁸ ╩♃כ♦─ ≥♃כ♦

∆╢↓≤⌐╟∫≡⁸ ∂╢ⱡ▬☼╙ ≢⅝╢≤™℮⁸ ─ ∆╢ ≤│

⌂ ╩ ∆╢╙─≢№╡⁸╕√⁸↓─ │ ─ ⅛╠ ⅛╣╢

≢╙⌂™⁹⇔√⅜∫≡⁸↓─ │ ─ ⅛╠ ⅜ ≢⅝╢

╩ ⅎ√ ⌂╙─≢№╡⁸↓─↓≤│⁸ ⅜ ↕╣╢ ⌐ ↄ ⌐⌂

╢⁹ 

 

2. 2. 4 ⁸ ─ ⌐ ∆╢  

 

─♃כ♦ (1) (◖fi♥fi♠)⌐─╖ ⅜№╢ ─ ™ 

⌐ ╢ ≤ ─ ≤─ ─♃כ♦≡⇔≥ (◖fi♥fi

♠) ─╖⅜ →╠╣√ │⁸ ⌐ ╢ ≤ ─ ⁸ ⅜

↓─ ⌐╟╡ ╠ ╦╠⌂™─≢№╣┌⁸↓─ ─╖⌐╟∫≡ ⌐

╢ ─ │ │ ↕╣⌂™( 3-1(3) (ii) 2⌐ ╢ ⌐

≈™≡ )⁹ 
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1  

♃כ♦₈ A╩ ∆╢ ₉≤™℮ ⅜ ⇔√ ♃כ♦⁸│

A⌐⁸ ─ ╩♃כ♦ ♃כ♦₈≡∫╟⌐≥↓╢∆ A╩ ∆╢

₉≤⇔≡╙⁸ ─ ╩♃כ♦ ♃כ♦₈≡∫╟⌐≥↓╢∆ A

╩ ∆╢ ♃כ♦⁸₈╙≡⇔≥₉ A╩ ∆╢ ₉≤

⇔≡─ ♃כ♦╛ A╩ ∆╢ │ ╠ ╦╠⌂™⁹⇔√⅜∫≡⁸↓─ ─

╖⌐╟∫≡⁸ ⌐ ╢ ─ │ ⅜ ↕╣╢↓≤│⌂™⁹ 

 

2  

♃כ♦ B╩ ∆╢₈ C╩ ⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂ ₉⅜

↕╣√ ⅜ ⇔√ │⁸ ♃כ♦─ B╩ ∆╢₈ D╩

⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂ ₉⅜ ↕╣√ ≤⇔≡╙⁸

♃כ♦₈ B╩ ∆╢ ╩ ⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂ ⅜ ↕

╣√ ♃כ♦⁸─≡⇔≥₉ B╩ ⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂

╩ ∆╢ │ ╠ ╦╠⌂™⁹⇔√⅜∫≡⁸↓─ ─╖⌐╟∫≡⁸

⌐ ╢ ─ │ ⅜ ↕╣╢↓≤│⌂™⁹ 

 

(2) ₈◖fiⱧꜙכ♃ ╖ ╡ ⌂ ₉┼─  

₈ⱪ꜡◓ꜝⱶ₉ ─ ─ ⅜ ↕╣╢ │⁸ ⌐₈◖fiⱧ

♃כꜙ ╖ ╡ ⌂ ₉┼─ ≤™℮ ⅜ ↕╣√≤⇔≡╙⁸

↓─ ╩╙∫≡ ─ ─ ⅜ ↕╣╢↓≤│⌂™⁹ 

 

(3) ╩ ⌂  

⌐ ╢ ⅜⁸₈ ─ ╩ ⌂ ₉─╟℮⌐⁸₈ ╩

∆╢₉≤™℮ ─ ⌐╟∫≡─╖ ↕╣≡™╢ │⁸

│ ─ ⌐╟╡ ╩ ↑╢↓≤⅜≢⅝⌂™⁹ 

ⱪ꜡◓ꜝⱶ╛♦כ♃⌂≥─ ─ ╩ ≢№╢≤™℮↓≤│⁸

─ ⁸ ⌂≥⅜ ⌐ ∆╢ ≢№╢⁹⇔√⅜∫≡⁸ ─

╩ ≢№╢≤™℮ ⅜ ≤⇔≡─₈ ₉╩ ∆╢√╘⌐

√⌂™⁹╟∫≡⁸ │ ─ ⁸ ≤ ⇔⌂™⁸

│ ─ ⁸ ⅛╠ ⅜ ⌐ ╩∆╢↓≤⅜≢⅝√╙─

≤⌂╡⁸ │ ╩ ⇔⌂™⁹ 

 

1  

◖fiⱧꜙכ♃⌐☻♥♇ⱪA⁸☻♥♇ⱪB⁸☻♥♇ⱪCΝ╩ ↕∑╢√╘─ⱪ꜡◓ꜝ
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ⱶ╩ ∆╢ ⁹ 

( ─ ⌂ ─ ) 

─ ╩◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ≤⇔≡ ⇔√ ⱨ□▬ꜟ│⁸ⱱ☻

♩ 1⅜ ∆╢Ɫכ♪♦▫☻◒ ─ 3⌐ ⌐ ↕╣≡™╢⁹╕√⁸ⱱ

☻♩ 1│⁸ ◙כꜚ─ 2≤100BASE-T Ethernet ≢Ⱪꜟ5כ◔ ↕╣≡⅔

╡⁸TCP/IPⱪ꜡♩◖ꜟ⌐ ≠™≡ ∆╢╟℮⌐ ↕╣≡™╢⁹ 

∕⇔≡⁸ ◙כꜚ─ 2⅛╠─ ⌐ ∂≡⁸ ⱨ□▬ꜟ│ⱱ☻

♩ ◙כꜚ─⧵╠⅛1 2⌐ ↕╣╢⁹↓─╟℮⌐⇔≡ ↕╣√ ⱨ□

◙כꜚ│ꜟ▬ 2─ ⌐№╢ 4⌐ ⅜◙כꜚ╩╣↓⁸╣↕ ∆╢↓≤⌐

╟∫≡⁸ ◙כꜚ─ 2⌐⅔™≡ ─ ⅜ ⌐⌂╢⁹ 

( ) 

─ ╩₈ ∆╢ ₉≤ ↕╣⁸₈ ∆╢₉≤│ ⅜ ⌐

∆╢ ╩ ⇔√╙─≢№╢⁹╕√⁸ ─ ⌂ ⌐│⁸₈ ∆╢₉╩

₈ ─₉ │₈ ⇔≡™╢₉≤ ⇔≡™╢ ─ ╙⌂™⁹⇔√⅜∫≡⁸₈

∆╢₉╩₈ ⌂₉─ ⌐ ⇔≡╙ ⇔ ⅎ⌂™⁹∕℮∆╢≤⁸

( ─◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ╩ ⌂ ─ )≤ ≤⇔≡─ ⅜⌂

™⁸ │ ⅛╠ ⅜ ⌐ ╩∆╢↓≤⅜≢⅝√≤─ ⅛╠⁸ 29

1 │ 29 2 ─ ⌐╟╡ ╩ ↑╢↓≤⅜≢⅝⌂™⁹ 

 

2  

─ ⌐╟∫≡ ↕╣√ ╩ ⌂ↄ≤╙128kbps ─ ≢

⌂ ≢ꜟⱩכ◔ ↕╣≡™╢↓≤╩ ≤∆╢ ⁹ 

( ) 

─ ╩ ∆╢ ⌐⅔™≡⁸ ╩ ⌐ ⇔√╙─≢№╢⁹∕╣

│ ─ ╩ ≤∆╢ ⌐ ─ ≢│⌂™⁹⇔√⅜∫≡⁸ ─ ╩

≢№╢≤™℮↓≤│ ╩ ∆╢√╘⌐ √⌂™⁹∕℮∆╢≤⁸

( ∂ ╩ ⌂ )≤ ≤⇔≡─ ⅜⌂™⁸ │

⅛╠ ⅜ ⌐ ╩∆╢↓≤⅜≢⅝√≤─ ⅛╠⁸ 29 1 │ 29

2 ─ ⌐╟╡ ╩ ↑╢↓≤⅜≢⅝⌂™⁹ 

 

(4) ─  

♁ⱨ♩►◄▪ ⌐≈™≡╙⁸ │⁸ ≤⇔≡⁸ ⁸

⌐ ╢ ≤⁸ │ ⅜ ≢№╢╙─ │ ™ ⌐№╢╙

─╩ ∆╢ ≢⁸ ─ ≤ ╦╢≤↓╤│⌂™( ₈ III 2

2  ₉─3.3(2) )⁹ 

ⅎ┌⁸№╢ ⌐ ↕╣╢◖fiⱧꜙכ♃ ─ │ ─

http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000002900000000000000000000000000000
http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000002900000000000000000000000000000
http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000002900000000000000000000000000000
http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000002900000000000000000000000000000
http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000002900000000000000000000000000000
http://law.e-gov.go.jp/htmldata/S34/S34HO121.html#1000000000000000000000000000000000000000000000002900000000000000000000000000000
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0202bm.pdf#page=13
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0202bm.pdf#page=13
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≤ ─ ─ ≤⌐ ≠ↄ ↑╩ ╖╢ ⌐≈™≡⁸

™∏╣─ ╩ ≤⇔≡ ∆╢⅛│⁸ ⌐ ╢ ≤─

│ ─ │ ⌐ ≠™≡ ∆╢⁹ 

╕√⁸ⱦ☺Ⱡ☻╩ ℮ ⌐ ∆╢♁ⱨ♩►◄▪ ⌐≈™≡╙⁸

⌐ ╢ ≤ │ ─ │ ⅜№╡⁸ⱦ☺Ⱡ☻─

⅜ ∆╢ ╩ ≤⇔≡ ∆╢↓≤⅜ ≢№╢ ⅜№

╢⁹↕╠⌐⁸IoT ⌐ ∆╢♁ⱨ♩►◄▪ ⌐≈™≡╙⁸

⌐ ╢ ≤ │ ─ │ ⅜№╡⁸Ⱡ♇♩꞉כ◒⌐

↕╣╢⸗ⱡ⅜ ∆╢ ╩ ≤⇔≡ ∆╢↓≤⅜ ≢

№╢ ⅜№╢⁹ 

 

(5) │↓╣⌐ ∂╢ ─  

⌐⁸ⱦ☺Ⱡ☻╩ ℮ ⌐ ∆╢♁ⱨ♩►◄▪ ⌐⅔™≡│⁸

⅜ ⌐⅔™≡⁸ⱦ☺Ⱡ☻╩ ℮ ∕─╙─⌐╟╢ │

↓╣⌐ ∂╢ ⌐ ≠™≡ ─ ╩ ∆╢ ⅜№╢⁹ 

ⱦ☺Ⱡ☻╩ ℮ ⌐ ∆╢♁ⱨ♩►◄▪ ⌐≈™≡╙⁸

│↓╣⌐ ∂╢ │⁸ ─ ╩ ⌐ ∆╢─⌐ ≈

≤⇔≡ ∆╢↓≤⅜≢⅝╢ ≢⁸ ─ ≤ ╦╢≤↓╤│⌂™⁹⇔⅛⇔⁸

─ │ ⌐╟╡⁸↓─ ⅜ ⌐ ╢ ─ ⌐

≠ↄ╙─≢№╡⁸ ╛ ⁸∕╣ ─ ⌐╟╢╙─≢⌂™≤─

⅜ ╠╣√ ⌐ ╢( ₈ III 2 2  ₉─3.3(6) )⁹ 

 

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0202bm.pdf#page=14
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3.  

 

♁ⱨ♩►◄▪ ─ ⌐ ∆╢ ⌐ ⇔≡⁸ ⌂ ⌐ ≠™

≡ ∆╢⁹ 

 

( ) 

 │⁸♁ⱨ♩►◄▪ ─ ⌐ ∆╢ ╩ ∆╢√╘⌐

↕╣√╙─≢№╢⁹∕─√╘⁸ ⌐⅔↑╢ ─ ─ │⁸♁ⱨ

♩►◄▪ ─ ╩ ⌐∆╢√╘⁸ ∆╢⌂≥─ ⅜ ⅎ╠╣

≡™╢ ⌐ ↕╣√™⁹╕√⁸ ≢ ↕╣≡™╢ ─ ⅜⌂

™↓≤╩ ∆╢╙─≢│⌂™ ⌐╙ ↕╣√™⁹ 

 

(1) ( )⌐ ∆╢  

 

 

 

 

 
─   

1-1  
≤ ⅜ ⌐ ↕╣≡

™╢╙─ 

1-2 

ⱪ꜡◓ꜝⱶ╩ ⇔√◖

fiⱧꜙכ♃ ╖ ╡

⌂  

 

 

(2) ⌐ ∆╢  

 

 │⁸♁ⱨ♩►◄▪ ⅜ ─ ╩ √∆⅛ ⅛╩

∆╢ ─⁸₈♁ⱨ♩►◄▪─ ⌐ ≠ↄ ⅎ ₉⌐≈™≡ ∆╢╙─≢№

╢⁹ 

₈ III 1  ┘ ─ ₉⌐╟╡

↕╣╢√╘⁸₈♁ⱨ♩►◄▪─ ⌐ ≠ↄ ⅎ ₉⌐╟╢ ⅜ ╦╣⌂™

↓≤╩ ∆╢ ⌐≈™≡│⁸ A₈ ┘ ─

( 29 1 )⌐ ∆╢ ₉─ 4- 1⁸ 4- 2 ┘ 4- 3

╩ ⁹ 

  

 

 

 
─   

2-1 ┘  
♁ⱨ♩►◄▪⌐╟╢ ⌐ ∆╢

╙─( ) 

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
https://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/handbook_shinsa_h27/app_a3.pdf
https://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/handbook_shinsa_h27/app_a3.pdf
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2-2 
Ⱡ♇♩꞉כ◒

 

Ⱡ♇♩꞉כ◒╩ ⇔≡ ↕╣╢ ─♁

ⱨ♩►◄▪⌐╟╢ ⌐ ∆╢╙─(ⱦ

☺Ⱡ☻ ) 

2-3 

─ → ⱪ꜡◓

ꜝⱶ⁸ ⱪ꜡◓ꜝⱶ

╩ ⇔√◖fiⱧꜙכ♃

╖ ╡ ⌂ ┘

─ →  

♁ⱨ♩►◄▪⌐╟╢ ─ →

⌐ ∆╢╙─(ⱦ☺Ⱡ☻ ) 

2-4 ⱳ▬fi♩◘כⱦ☻  
ⱳ▬fi♩◘כⱦ☻─♁ⱨ♩►◄▪⌐╟╢

⌐ ∆╢╙─(ⱦ☺Ⱡ☻ ) 

ⱶכ◕ 2-5  

─ⱪ꜠▬ꜘ⌐╟╢◕כⱶ╩ ∆╢◖

fiⱧꜙ⁸≡™⅔⌐♃כ ─ⱪ꜠▬ꜘ─ⱪ꜠

▬◄ꜞ▪⌐ ─ⱪ꜠▬ꜘ⌐╟╢◕כⱶ─

╩ ↕∑╢ ⌐ כ◕)─╙╢∆

ⱶ ) 

ⱶכ◕ 2-6  
ⱶכ◕ ─ ╛ ─ ⌐

ⱶכ◕) ─╙╢∆ ) 

2-7  
♁ⱨ♩►◄▪╩ ™√ ─ ┘

─ ⌐ ∆╢╙─(ⱦ☺Ⱡ☻ ) 

2-8 
◖fi♥fi♠♦כ♦─♃כ♃

 

╩♃כ♦ ╗◖fi♥fi♠♦כ♦─♃כ

♃ ⌐ ∆╢╙─( ) 

2-9 
─ ◦☻♥ⱶ

┘ 1 

♁ⱨ♩►◄▪╩ ™√ ─ ⌐

∆╢╙─(ⱦ☺Ⱡ☻ )(IoT ) 

2-10 
─ ◦☻♥ⱶ

┘ 2 

♁ⱨ♩►◄▪╩ ™√ ─ ⌐

∆╢╙─(ⱦ☺Ⱡ☻ )(IoT ) 

2-11 
╩ ∆╢◄ꜞ▪

 ♃כ♦

♃כ♦♠fi♥fi◖─┼◙כꜚ ─√╘─

╩ ∆╢◄ꜞ▪ ⌐♃כ♦ ∆╢

╙─( )(IoT ) 

2-12 
↕╣√Ɽ♇◔כ☺ⱨ

♃כ♦─ꜟ▬□  

↕╣√Ɽ♇◔כ☺ⱨ□▬ꜟ─♦כ♃

⌐ ∆╢╙─ (☿◐ꜙꜞ♥▫ )(IoT

) 

2-13 
◦☻♥ⱶ─ ◦

♃כ♦─○ꜞ♫  

◦☻♥ⱶ⌐⅔↑╢♦כ♃ ⌐

∆╢╙─(AI ) 

2-14 
─ ╩ ∆╢

√╘─ ╖⸗♦ꜟ 

─ ╩ ∆╢╟℮◖fiⱧꜙכ

♃╩ ↕∑╢√╘─ ╖⸗♦ꜟ⌐

∆╢╙─(AI ) 

2-15 3D  ♃כ♦

╩ ∆╢3D ⌐♃כ♦ ∆╢╙─

(3Dⱪꜞfi♥▫fi◓ )(3Dⱪꜞfi♥▫fi

◓ ) 
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(3) ⌐ ∆╢  

 

 

 

 
─   

3-1  ─ ┼─ ⅜ ⌂╙─ 

3-2 ◦☻♥ⱶ 
⅜ ∫≡™╢ ─◦☻♥ⱶ ⅜

⌂╙─(ⱦ☺Ⱡ☻ ) 

3-3 ⱳ▬fi♩◘כⱦ☻  

⅜ ∫≡™╢ ─◦☻♥ⱶ ┘

─ │ ⌐ ≠ↄ ─

⅜ ⌂╙─(ⱦ☺Ⱡ☻ ) 

3-4 
╩ ∆╢◄ꜞ▪

 ♃כ♦

╩ ♃כ♦╢∆ ⌐ ∆╢╙─

( )(IoT ) 

3-5 
3D ┘3D

 ♃כ♦

╩ ∆╢3D ⌐♃כ♦ ∆╢╙

─(3Dⱪꜞfi♥▫fi◓ )(3Dⱪꜞfi♥▫

fi◓ ) 
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3.1  ( )⌐ ∆╢  

 

₡  1- 1₢  

( ≤ ⅜ ⌐ ↕╣≡™╢╙─)  

 

─  

  

 

─  

ₒ 1ₓ 

 A⁸ B⁸ CΝ╩ ⅎ√ ≤⇔≡◖fiⱧꜙכ♃╩ ↕

∑╢√╘─ ≢№∫≡⁸ 

 ◖fiⱧꜙכ♃⌐☻♥♇ⱪa≤⁸☻♥♇ⱪb≤⁸☻♥♇ⱪcΝ╩ ╗ ╩

↕∑╢√╘─◖fiⱧꜙכ♃ ╖ ⇔ ⌂ⱪ꜡◓ꜝⱶ╩ ∆╢ ⁹ 

 

─ ⌂ ─  

 ⌂⅔⁸ ─ ╩ ∆╢◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ╩ꜚכ◙⌐ ∆

╢ │ ₁⌂ ─◖fiⱧꜙכ♃ ╖ ⇔ ≤⇔≡ ≢№

∫≡⁸ │ ─ ─√╘⌐ ↕╣╢ ─♃▬ⱪ─ ⌐ ⌂ↄ

↕╣℮╢⁹↓℮⇔√◖fiⱧꜙכ♃ ╖ ⇔ ─ ⌐│⁸ⱨ꜠◐◦Ⱪ

ꜟ♦▫☻◒⁸CD-ROM⌂≥─ ⌂♃▬ⱪ─ ⁸ ┘⌐⁸♦☺♃ꜟ ┘

▪♫꜡◓ ꜞfi◒⌂≥─ ♃▬ⱪ─ ⅜ ╕╣╢⁹ 

 

 

 1⌐⅔↑╢₈ ∆╢₉ ≤™℮ ∞↑≢│⁸ ≤ ≤─

⅜ ≢№╢√╘⁸ ─ ⌂ ⌐⅔↑╢ ╩ ─ ╩╙

∫≡ ⇔≡╖╢≤⁸ ╩ ↑╟℮≤∆╢ ≤⇔≡─ │⁸ ╩

∆╢ ⌐ ⅎ⁸ ╩ ∆╢ ╙ ╗╙─≤ ↕╣╢⁹∕─ ⁸

╩ ↑╟℮≤∆╢ ╩ ∆╢√╘─ ⌐ ⇔≡⁸ ™⌐ ─ │

╩ ⇔≡™⌂™ ⅜ ⌐ ↕╣≡™╢√╘⁸ ─ ⌐ ↕

╣√ ⌐ ≠™≡⁸ ─ ≤⇔≡─ ╩ ⌐ ∆╢↓≤⅜≢

⅝⌂™⁹⇔√⅜∫≡⁸ ╩ √↕⌂™⁹ 
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₡  1- 2₢ ⱪ꜡◓ꜝⱶ╩ ⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂  

( ≤ ⅜ ⌐ ↕╣≡™╢╙─)  

 

─  

 ⱪ꜡◓ꜝⱶ╩ ⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂  

 

─  

ₒ 1ₓ 

 ◖fiⱧꜙכ♃╩ ∆╢√╘─ⱪ꜡◓ꜝⱶ╩ ⇔√◖fiⱧꜙכ♃ ╖ ╡

⌂ ≢№∫≡⁸ ◖fiⱧꜙכ♃⌐ A⁸ B⁸ CΝ╩ ↕∑

╢√╘─ⱪ꜡◓ꜝⱶ╩ ⌂ↄ≤╙ ⅎ╢↓≤╩ ≤∆╢ ⁹ 

 

─ ⌂ ─  

 ╩ ↕∑╢√╘─◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ│Ɫכ♪♦▫☻◒╛

ⱷ⸗ꜞ─╟℮⌐ ⌐ⱪ꜡◓ꜝⱶ╩ ∆╢ ⅛╠≢╙⁸ Ⱡ♇♩

꞉כ◒─╟℮⌐ ⌐ⱪ꜡◓ꜝⱶ╩ ∆╢ ⅛╠≢╙⁸◖fiⱧꜙכ♃⌐

∆╢↓≤⅜≢⅝╢⁹ 

 

 

 1─₈ ₉≤™℮ ⅜ ∆╢ ─ │₈ ₉≤ ∆╢

≤⇔≡ ≢№╢╙──⁸ ─ ⌂ ⌐⅔™≡⁸₈ ⌐ⱪ꜡◓ꜝⱶ

╩ ∆╢₉≤ ⇔⁸∕─ ─ │₈ ∆╢₉≤╒╓ ∂ ⌐╕≢

┬ ⇔≡™╢⁹∕─ ⁸ ╩ ↑╟℮≤∆╢ │⁸₈ │

∆╢ ₉≤ ↕╣╢⅛╠⁸ ╩ ↑╟℮≤∆╢ ╩ ∆╢√╘─

⌐ ⇔≡⁸ ™⌐ ─ │ ╩ ⇔≡™⌂™ ⅜ ⌐ ↕

╣≡™╢√╘⁸ ─ ⌐ ↕╣√ ⌐ ≠™≡⁸ ─ ≤⇔

≡─ ╩ ⌐ ∆╢↓≤⅜≢⅝⌂™⁹⇔√⅜∫≡⁸ ╩ √↕

⌂™⁹ 
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3.2  ⌐ ∆╢  

 

₡  2- 1₢ ┘   

(♁ⱨ♩►◄▪⌐╟╢ ⌐ ∆╢╙─( ) )  

 

─  

 ┘  

 

─  

ₒ 1ₓ 

 n≤m(√∞⇔⁸1֔n֔m 256)≤─ s╩⁸ 

     
4

)()( 22 nmnm
s

--+
=  

⌐╟∫≡ ∆╢ ⁹ 

ₒ 1ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 2ₓ 

 n≤m(√∞⇔⁸1֔n֔m 256)≤─ s╩⁸ 

     
4

)()( 22 nmnm
s

--+
=  

⌐╟∫≡ ∆╢ ⁹ 

ₒ 2ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 3ₓ 

 n≤m╩ ∆╢ (√∞⇔⁸1֔n֔m 256)≤⁸ 

 ≤⁸ 

 ⌐╟╢ s╩ ∆╢ ⁸ 

 ≤╩ ⅎ╢↓≤⌐╟∫≡⁸ 

     
4

)()( 22 nmnm
s

--+
=  

╩ ∆╢ ⁹ 

ₒ 3ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 4ₓ 

 n≤m╩ ∆╢ (√∞⇔⁸1֔n֔m 256)≤⁸ 

 k ⌐k 2─ ⅜ ↕╣√ Ⱪꜟ(√∞⇔⁸0֔kכ♥ 511)

≤⁸ 

 ┘◦ⱨ♩ ⅛╠⌂╢ ≤⁸ 

 ⌐╟╢ s╩ ∆╢ ⁸ 

≤╩ ⅎ⁸ ⅜ ╩ꜟⱩכ♥ ⇔≡ ─

╩ ∆╢↓≤⌐╟╡⁸ ╩ ™╢↓≤⌂ↄ⁸ 

     
4

)()( 22 nmnm
s

--+
=  

╩ ∆╢ ⁹ 

ₒ 4ₓ 

₈ ₉⌐

∆╢⁹ 

 

─ ⌂  

ₒ ₓ 
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 ↓─ │⁸ ─8ⱦ♇♩CPU⌂≥⁸ ╛ⱦ♇♩◦ⱨ♩ ╩ ∆

╢╙──⁸ ╩ ⇔⌂™ ⌐ ≢⅝╢ⱷ⸗ꜞ ─ ↕™CPU╩

⇔√ ≢№∫≡╙⁸ ⌂ ╩ ∆╢ ⌐ ∆╢⁹ 

ₒ ₓ 

 ╩ ⇔⌂™ ⌐ ≢⅝╢ⱷ⸗ꜞ ─ ↕™CPU≢№∫≡╙

⅜ ⅎ╢ⱪ꜡◓ꜝⱶ╩ ∆╢√╘⌐│⁸ ╩♁ⱨ♩►◄▪ ⌐ ∆

╢↓≤⅜ ≤⌂╢⅜⁸∕╣╩ ∆╢ ≤⇔≡⁸ ⁸(1) m╩n

∆╢⁸(2)m×n─ ╩ꜟⱩכ♥ ∆╢⁸ ─ ⅜№∫√⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ⇔⅛⇔⌂⅜╠⁸(1)─ ≢│⁸ ⱪ꜡◓ꜝⱶ│ ↕ↄ≡ ╗─≢ⱷ

⸗ꜞ ╩№╕╡ ⇔⌂™╙──⁸ ⅜ n─ ⌐ ⇔⁸

⅜ ↄ⌂╢↓≤⅜№╢⁹╕√⁸(2)─ ╩ꜟⱩכ♥⁸│≢ ∆╢∞↑≢

╗─≢ │ ⌂ↄ≡ ⅜ꜟⱩכ♥⁸──╙╗ ⅝ↄ⌂╡ⱷ⸗ꜞ ╩

∆╢⁹ ⌐⁸1֔n֔m 256─ ⁸ ─ ╩255×255─ ⌐ꜟⱩכ♥

2Ᵽ▬♩≢ ∆╢≤⁸∕─ⱷ⸗ꜞ │ 128◐꜡Ᵽ▬♩≤⌂╡⁸8ⱦ♇♩CPU

⅜ ≢⅝╢ⱷ⸗ꜞ ≢№╢64◐꜡Ᵽ▬♩╩ ⅎ≡⇔╕℮≤™℮ ⅜

№∫√⁹ 

 ∕↓≢⁸ ─ │⁸8ⱦ♇♩CPU⌂≥⁸ ╛ⱦ♇♩◦ⱨ♩

╩ ∆╢╙──⁸ ╩ ⇔⌂™ ⌐ ≢⅝╢ⱷ⸗ꜞ ─ ↕™

CPU╩ ⇔√ ⌐⅔™≡╙⁸ⱷ⸗ꜞ ─ ⌂™ ⌂ ╩

∆╢↓≤⌐№╢⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 ─ ≢│⁸255×255─ ╩ꜟⱩכ♥ ↑≡ ╩ ℮ⱪ꜡◓

ꜝⱶ╩ ∆╢ ╦╡⌐⁸0 510─ ╩ꜟⱩכ♥ ↑√ ≢ 

     
4

)()( 22 nmnm
s

--+
=  

≤™℮ ╩ ℮ⱪ꜡◓ꜝⱶ╩ ∆╢↓≤⌐╟∫≡⁸ ╩ ⇔≡™

╢⁹ 

ₒ ─ ⌂ ₓ 

 ( ) 

ₒ ╩ ∆╢√╘─ ₓ 

 ≢│⁸0 510─ ─ꜟⱩכ♥ ╩ ∆╢↓≤╟∫≡⁸ ╩

™╢↓≤⌂ↄ⁸(m+n) 2≤(m n)2─ ╩ ∆╢⁹⇔√⅜∫≡⁸ m╩n

∆╢ ╟╡╙ ⅜ ⌂ↄ ╖⁸⇔⅛╙⁸ ≢ ↕╣╢↓

≤⅜ ↕╣╢⁹╕√⁸↓─ ⅜ꜟⱩכ♥ ≤∆╢ⱷ⸗ꜞ │ 1◐꜡Ᵽ

▬♩(511 ×2Ᵽ▬♩)⌂─≢⁸255×255─ ⅜ꜟⱩכ♥ ≤∆╢ 128◐꜡

Ᵽ▬♩(256 ×256 ×2Ᵽ▬♩)─ⱷ⸗ꜞ ╟╡ ⅛⌐ ⌂ↄ≡ ╖⁸⇔⅛╙⁸

8ⱦ♇♩CPU⅜ ≢⅝╢ⱷ⸗ꜞ ≢№╢64◐꜡Ᵽ▬♩╟╡ ⌂™ 1◐
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꜡Ᵽ▬♩≢ ╘╢↓≤⅜≢⅝╢⁹ 

 ╕√⁸4⌐╟╢ │⁸ ⱦ♇♩◦ⱨ♩ ╩2ⱦ♇♩ ℮↓≤⌐╟∫≡

∆╢↓≤⅜≢⅝╢⁹ ⅎ┌⁸10 ─12(2 ─1100)⌐ ⇔≡ ⱦ♇♩◦ⱨ

♩ ╩ ℮ ⁸ 

 

     12  1 1 0 0  

 

     6  0 1 1 0  ⱦ♇♩◦ⱨ♩ (1 ) 

 

     3  0 0 1 1  ⱦ♇♩◦ⱨ♩ (2 ) 

 

≤⌂╢⁹↓─↓≤⅛╠ ⅛╢╟℮⌐⁸ ⱦ♇♩◦ⱨ♩ ╩2 ℮↓≤⌐╟╡⁸

12(10 )⅜3(10 )≤⌂∫≡⅔╡⁸4⌐╟╢ ⅜ ↕╣≡™╢⁹ 

 ⇔√⅜∫≡⁸8ⱦ♇♩CPU⌂≥⁸ ╛ⱦ♇♩◦ⱨ♩ ╩ ∆╢╙─

─⁸ ╩ ⇔⌂™ ⌐ ≢⅝╢ⱷ⸗ꜞ ─ ↕™CPU╩ ⇔

√ ⌐⅔™≡╙⁸ ⅜ ⌂ↄ⁸⇔⅛╙ⱷ⸗ꜞ ─ ⌂™

⅜ ↕╣√⁹ 

 

 

 ( ) 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 2⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 3⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 4⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

 1⌐ ╢ │⁸ ─ ∕─╙─≢№╡⁸ ╩ ⇔≡™⌂

™╙─⌐ ∆╢⅛╠⁸ ╩ ⇔√ ─ ≢│⌂ↄ⁸₈

₉⌐ ⇔⌂™⁹ 

 

( ) 1⌐ ╢ ⅜₈ ₉⌐ ∆╢⅛ ⅛│⁸ ₈ III 1  

┘ ─ ₉⌐╟╡ ↕╣╢─≢⁸₈2.1.1.2 ♁ⱨ♩►◄▪

─ ⌐ ≠ↄ ⅎ ₉⌐╟╢ │ ╦╣⌂™⁹ 

 

ה 2⌐≈™≡ 

 2⌐│⁸₈ ₉≤™℮Ɫכ♪►◄▪ │ ↕╣≡⅔╡⁸

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
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╩ ∆╢√╘─ │ ↕╣≡™╢⁹⇔⅛⇔⁸↓╣∞↑≢│⁸ ╩

∆╢≤™℮ ⌐ ∂√ ─ ─ │ ╩ ∆╢√╘─

│ ⅜ ↕╣≡™╢≤│™ⅎ⌂™⁹∕─√╘⁸ 2⌐

╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡

⌐ ∂√ ─ ( )╩ ∆╢╙─≢│⌂™⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™⌂™⅛╠⁸ 2⌐ ╢ │⁸ ╩ ⇔√

─ ≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹ 

 

ה 3⌐≈™≡ 

 3⌐│⁸ ⅜ ⁸ ⁸ ╩ ⅎ╢↓≤│

↕╣≡⅔╡⁸ ╩ ∆╢√╘─ │ ↕╣≡™╢⁹⇔⅛⇔⁸↓╣∞↑

≢│⁸ ╩ ∆╢≤™℮ ⌐ ∂√ ─ ─ │ ╩

∆╢√╘─ │ ⅜ ↕╣≡™╢≤│™ⅎ⌂™⁹∕─

√╘⁸ 3⌐ ╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓

≤⌐╟∫≡ ⌐ ∂√ ─ ( )╩ ∆╢╙─≢│

⌂™⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™⌂™⅛╠⁸ 3⌐ ╢ │⁸ ╩ ⇔√

─ ≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹  

 

ה 4⌐≈™≡ 

 4─ ⅛╠⁸ ╩ ⇔⌂™ ⌐⅔™≡ ╩ ∆╢≤

™℮⁸ ⌐ ∂√ ─ ─ │ ⅜⁸ Ⱪꜟ≤⁸כ♥

╩ꜟⱩכ♥ ™≡ ╩ ∆╢ ─⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄

▪ ≤⅜ ⇔√ ⌐╟∫≡ ↕╣≡™╢≤ ≢⅝╢⁹∕─√

╘⁸ 4⌐ ╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤

⌐╟∫≡ ⌐ ∂√ ─ ( )╩ ∆╢╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢⅛╠⁸ 4⌐ ╢ │⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹ 
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₡  2- 2₢ Ⱡ♇♩꞉כ◒  

(Ⱡ♇♩꞉כ◒╩ ⇔≡ ↕╣╢ ─♁ⱨ♩►◄▪⌐╟╢ ⌐ ∆╢

╙─(ⱦ☺Ⱡ☻ ))  

 

─  

 Ⱡ♇♩꞉כ◒  

 

─  

ₒ 1ₓ 

 ⅜⁸ Ⱡ♇♩꞉כ◒╩ ⇔≡ ↕╣╢ ╩

∆╢☻♥♇ⱪ⁸ 

 ⅜⁸ ⇔√ ╩ ∆╢☻♥♇ⱪ⁸ 

⁸⅜◙כꜚ  ─ ⌐ ⅜♪כ꞉כ◐─ ∆╢⅛

⅛╩ ⇔⁸ ⇔√ ⌐ ╩ ⌐ ⅎ

╢☻♥♇ⱪ⁸ 

 ⅜⁸ ⅜ ⅎ╠╣√ ╩

⌐ ∆╢☻♥♇ⱪ⅛╠ ↕╣╢Ⱡ♇♩꞉כ◒

⁹ 

ₒ 1ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 2ₓ 

 ⅜⁸ Ⱡ♇♩꞉כ◒╩ ⇔≡ ↕╣╢ ╩

∆╢☻♥♇ⱪ⁸ 

 ⅜⁸ ⇔√ ╩ ∆╢☻♥♇ⱪ⁸ 

 ⅜⁸ ─ ⌐ ⅜♪כ꞉כ◐─

∆╢⅛ ⅛╩ ⇔⁸ ⇔√ ⌐ ╩

⌐ ⅎ╢☻♥♇ⱪ⁸ 

 ⅜⁸ ⅜ ⅎ╠╣√ ╩

⌐ ∆╢☻♥♇ⱪ⅛╠ ↕╣╢Ⱡ♇♩꞉כ◒

⁹ 

ₒ 2ₓ 

₈ ₉⌐

∆╢⁹ 

 

─ ⌂  

ₒ ₓ 

 │⁸▬fi♃כⱠ♇♩ ─ Ⱡ♇♩꞉כ◒╩ ⇔≡ ↕╣╢ ╩

∆╢ ⌐ ∆╢⁹ 

ₒ ₓ 

 ▬fi♃כⱠ♇♩ ─ Ⱡ♇♩꞉כ◒╩ ⇔≡⁸ ╩ ∆╢ │ ⌐

╠╣≡⅔╡⁸↓─ ╩∆═≡ ⇔≡⅔ↄ ╙ ⌐ ╠╣≡™╢⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ⇔⅛⇔⁸ ↕╣√ ⌐ ⅜ ⌂╙─│∕╣╒≥⌂™╙─╙ ↄ⁸

≡─ ╩ ∫≡⅔ↄ↓≤│ ─ ≢№╢⁹ 

 │⁸ ↕╣√ ─℮∟⁸ ∆╢ ⅜№╢╙─╩ ⇔≡

∆╢↓≤⌐╟╡⁸ ⌐ ╦╣╢ ╩ ∆╢↓≤╩ ≤∆╢⁹ 
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ₒ ╩ ∆╢√╘─ ₓ 

 ( ) 

ₒ ─ ₓ 

 ⌐╟╣┌⁸Ⱡ♇♩꞉כ◒╩ ⇔≡ ↕╣√ ─℮∟⁸ ∆╢

⅜№╢ ─╖╩ ∆╢↓≤⅜≢⅝╢─≢⁸ ╩ ∫≡⅔ↄ√╘─

⅜ ≢⅝╢⁹ 

ₒ ─ ⌂ ₓ 

 ( ) 

ₒ ╩ ∆╢√╘─ ₓ 

 ─ 1─ │⁸ ↕╣√ ⅜ ∆╢ ⅜№╢╙─⅛≥℮⅛

─ ╩⁸ ⅜♪כ꞉כ◐─ ╕╣≡™╢⅛ ⅛╩ ⅜◙כꜚ≡⇔≥ ℮

≢№╢⁹ 

 ╕∏⁸⸗♦ⱶ ─ ⅜⁸▬fi♃כⱠ♇♩ ─ Ⱡ♇♩꞉כ◒╩ ⇔

≡ ↕╣╢ ╩ ∆╢⁹ ↕╣√ │◖fiⱧꜙכ♃─

⌐ ⇔≡⅔ↄ⁹ 

 ⌐⁸ ↕╣√ ╩♦▫☻ⱪ꜠▬ ─ ⌐ ∆╢⁹ 

⁸│◙כꜚ⁸≡⇔⧵  ↕╣√ ╩ ╖⁸ ↕╣√ ─ ⌐

⅜♪כ꞉כ◐─ ∆╢≤ ⇔√ ⌐│⁸ ╩

⌐ ⅎ╢⁹ ≤⇔≡ ™╢↓≤⅜≢⅝╢╙─≤⇔≡⁸ ⅎ┌⁸

╢№⅜♪כ꞉כ◐─ ☻►⁸ⱴ♪כⱲכ◐╩ ╩ ™≡ ∆╢↓≤⌐╟

∫≡ ↕╣╢ ⅜№╢⁹ 

 ↕╠⌐⁸ │⁸ ╠⅛◙כꜚ⅜ ⅎ╠╣√ ⌐⁸

╩ ⌐ ∆╢⁹ 

 

 ─ 2─ │⁸ ↕╣√ ╩ ∆╢ ⅜№╢⅛≥℮⅛─

╩⁸ ⅜♪כ꞉כ◐─ ╕╣≡™╢⅛ ⅛╩ ≤⇔≡◖fiⱧꜙכ♃⅜

℮ ≢№╢⁹ 

 ╕∏⁸⸗♦ⱶ ─ ⅜⁸▬fi♃כⱠ♇♩ ─ Ⱡ♇♩꞉כ◒╩ ⇔

≡ ↕╣╢ ╩ ∆╢⁹ ↕╣√ │◖fiⱧꜙכ♃─

⌐ ⇔≡⅔ↄ⁹ 

 ⌐⁸ ↕╣√ ╩♦▫☻ⱪ꜠▬ ─ ⌐ ∆╢⁹ 

 ∕⇔≡⁸ │⁸ ↕╣√ ─ ⌐ ♪כ꞉כ◐─

⅜ ∆╢≤ ⇔√ ⌐│⁸ ╩ ⌐ ⅎ╢⁹

⌂⅔⁸ ╩♪כ꞉כ◐─ ╘ⱷ⸗ꜞ ─ ⌐ ⇔≡⅔⅝⁸

⌐ ↕╣≡™╢ ⇔√ ─ ≤⁸ ↕╣≡™╢ כ꞉כ◐─

♪≤─ⱴ♇♅fi◓╩ ⅜♪כ꞉כ◐⁸≡∫ ⌐ ∆╢⅛ ⅛─ ╩

℮╟℮ ╩ ∆╣┌╟™⁹ 

 ↕╠⌐⁸ │⁸ ⅜ ⅛╠ ⅎ╠

╣√ ⌐⁸ ╩ ⌐ ∆╢⁹ 
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 ( ) 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 2⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

 1⌐│⁸ ⁸ ⁸ ─ ⅜ ↕╣≡

™╢╙──⁸↓╣╠─ │⁸ ─ ⁸ ⁸ ≤™∫√⁸

◖fiⱧꜙכ♃⅜ ⅎ╢ ⌂ ╩ ∆╢╙─⌐∆⅞⌂™⁹↕╠⌐⁸

─ ⌐ ⅜♪כ꞉כ◐─ ∆╢⅛ ⅛─ ⅜⁸ ─ ≢│⌂ↄ⁸

)◙כꜚ )─ ⌐ ≠™≡ ╦╣≡™╢⁹╟∫≡⁸ ⌐ ∂√

─ ─ │ ⅜⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ⇔√

│ ⌐╟∫≡ ↕╣≡™╢≤│™ⅎ⌂™⅛╠⁸ 1⌐

╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡

⌐ ∂√ ─ ─ ╩ ∆╢╙─≢│⌂™⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™⌂™⅛╠⁸ 1⌐ ╢ │⁸ ╩ ⇔√

─ ≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹ 

 

ה 2⌐≈™≡ 

 2─ ⅛╠⁸ ⌐ ⅜♪כ꞉כ◐─ ∆╢≤ ↕╣╢

─╖╩ ∆╢≤™℮⁸ ⌐ ∂√ ─ ─ │ ⅜⁸

⁸ ┘ ≤™℮⁸♁ⱨ♩►◄▪≤Ɫ

▪◄►♪כ ≤⅜ ⇔√ ⌐╟∫≡ ↕╣≡™╢≤ ≢⅝╢⁹

∕─√╘⁸ 2⌐ ╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆

╢↓≤⌐╟∫≡ ⌐ ∂√ ─ ─ ╩ ∆╢╙

─≢№╢⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢⅛╠⁸ 2⌐ ╢ │⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹ 
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₡  2- 3₢ ─ → ⱪ꜡◓ꜝⱶ 

(♁ⱨ♩►◄▪⌐╟╢ ─ → ⌐ ∆╢╙─(ⱦ☺Ⱡ☻ ))  

 

─  

 ─ → ⱪ꜡◓ꜝⱶ⁸ ⱪ꜡◓ꜝⱶ╩ ⇔√◖fiⱧꜙכ♃

╖ ╡ ⌂ ┘ ─ →  

 

─  

ₒ 1ₓ 

 ₁─ ─ →╩ ∆╢√╘⌐◖fiⱧꜙ⁸╩♃כ  

 →╩ ⇔╟℮≤∆╢ ╩ ∆╢ ⁸  

 ╘ ─ → ╩♃כ♦ ⇔≡⅔ↄ ♃כ♦→

⁸ 

 ╘ ╩♃כ♦ ⇔≡⅔ↄ ♃כ♦ ⁸  

 ╘ ╩ꜟכꜟ ⇔≡⅔ↄ ꜟכꜟ ⁸  

 ─ ⇔╟℮≤∆╢ ≤ ∂ ─ → כ♦

♃╩ ♃כ♦→ ⅛╠ ╖ ⇔ ⇔≡ 1─ ╩

╢ ⁸ 

♃כ♦  ⅛╠ ─ →╩ ⇔╟℮≤∆╢

─ ╩♃כ♦ ╖ ⇔⁸ ⌐♃כ♦ ≠⅝

ꜟכꜟ ⌐ ↕╣√ ─ꜟכꜟ ⅛╠ ∆═⅝

╩ꜟכꜟ ∆╢ ⁸ 

 ∆═⅝ ⌐ꜟכꜟ ≠⅝ 1─ ╩ ⇔≡ 2─

╩ ╢ ⁸ ┘ 

 2─ ╩ ∆╢ ⁸ 

≤⇔≡ ↕∑╢√╘─ ─ → ⱪ꜡◓ꜝⱶ⁹ 

ₒ 1ₓ 

₈ ₉⌐

∆╢⁹ 

ₒ 2ₓ 

 ₁─ ─ →╩ ∆╢√╘⌐◖fiⱧꜙ⁸╩♃כ 

 →╩ ⇔╟℮≤∆╢ ╩ ∆╢ ⁸ 

 ╘ ─ → ╩♃כ♦ ⇔≡⅔ↄ ♃כ♦→

⁸ 

 ╘ ╩♃כ♦ ⇔≡⅔ↄ ♃כ♦ ⁸ 

 ╘ ╩ꜟכꜟ ⇔≡⅔ↄ ꜟכꜟ ⁸ 

 ─ ⇔╟℮≤∆╢ ≤ ∂ ─ → כ♦

♃╩ ♃כ♦→ ⅛╠ ╖ ⇔ ⇔≡ 1─ ╩

╢ ⁸ 

♃כ♦  ⅛╠ ─ →╩ ⇔╟℮≤∆╢

─ ╩♃כ♦ ╖ ⇔⁸ ⌐♃כ♦ ≠⅝

ꜟכꜟ ⌐ ↕╣√ ─ꜟכꜟ ⅛╠ ∆═⅝

╩ꜟכꜟ ∆╢ ⁸ 

 ∆═⅝ ⌐ꜟכꜟ ≠⅝ 1─ ╩ ⇔≡ 2─

╩ ╢ ⁸ ┘ 

 2─ ╩ ∆╢ ⁸ 

ₒ 2ₓ 

₈ ₉⌐

∆╢⁹ 
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≤⇔≡ ↕∑╢√╘─ ─ → ⱪ꜡◓ꜝⱶ╩ ⇔√

◖fiⱧꜙכ♃ ╖ ╡ ⌂ ⁹ 

ₒ 3ₓ 

 ₁─ ─ →╩ ∆╢ ≢№∫≡⁸ 

 →╩ ⇔╟℮≤∆╢ ╩ ∆╢ ⁸ 

 ╘ ─ → ╩♃כ♦ ⇔≡⅔ↄ ♃כ♦→

⁸ 

 ╘ ╩♃כ♦ ⇔≡⅔ↄ ♃כ♦ ⁸ 

 ╘ ╩ꜟכꜟ ⇔≡⅔ↄ ꜟכꜟ ⁸ 

 ─ ⇔╟℮≤∆╢ ≤ ∂ ─ → כ♦

♃╩ ♃כ♦→ ⅛╠ ╖ ⇔ ⇔≡ 1─ ╩

╢ ⁸ 

♃כ♦  ⅛╠ ─ →╩ ⇔╟℮≤∆╢

─ ╩♃כ♦ ╖ ⇔⁸ ⌐♃כ♦ ≠⅝

ꜟכꜟ ⌐ ↕╣√ ─ꜟכꜟ ⅛╠ ∆═⅝

╩ꜟכꜟ ∆╢ ⁸ 

 ∆═⅝ ⌐ꜟכꜟ ≠⅝ 1─ ╩ ⇔≡ 2─

╩ ╢ ⁸ ┘ 

 2─ ╩ ∆╢ ⁸ 

⅛╠⌂╢ ─ → ⁹ 

ₒ 3ₓ 

₈ ₉⌐

∆╢⁹ 

 

─ ⌂  

ₒ ₓ 

 │⁸ ─ ⌐ ⌂ →─ ╩ ╢√╘─◦☻♥ⱶ

⌐ ⇔⁸ ─≤⌂♩♇◔כⱴכⱤכ☻⁸⌐ ⅜ ─ ⅝™ ⌂

≥─ ₁─ ─ ─ ⌐⅔↑╢ →╩ ∆╢√╘⌐ ⌂ →

◦☻♥ⱶ⌐ ∆╢⁹ 

ₒ ₓ 

⌂℮╟─♩♇◔כⱴכⱤכ☻  ⌐⅔↑╢ ⌂≥─ ─ →│⁸

⁸ ⌐∟⁸ ⁸ ─ ⁸כ♦☻ⱦכ◘) ⌂≥)⁸ ◖Ⱶꜙ♬

♥▫ ≢ ↕╣╢▬ⱬfi♩⌂≥─ ⌐╟╢ ⅜ ⅝™⁹∕↓≢⁸

╩ ∆╢ ⌐│⁸ ─ ⅛╠ ─ →╩ ⇔⁸

╩ ∫≡™√⁹ 

 ↓─√╘⁸ ─ ⅜ ™ ⌐│⁸ ⌐ ⅜⅛⅛╢≤™

℮ ⅜№∫√⁹╕√⁸ ─ ⇔⌂≥⅜ ↓╡╛∆ↄ⁸ ─ ⅜

™≤™℮ ╙№∫√⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ⇔√⅜∫≡⁸ ⅜ ⇔╟℮≤∆╢ │⁸ ─ ⌐

╠∏⁸ ─ ╩ ≢ ╢↓≤⅜≢⅝╢ → ◦☻♥ⱶ╩

∆╢↓≤⌐№╢⁹ 
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ₒ ╩ ∆╢√╘─ ₓ 

 ( ) 

ₒ ─ ⌂ ₓ 

 ( ) 

ₒ ╩ ∆╢√╘─ ₓ 

 1 │⁸ ─ → ─◦☻♥ⱶ ≢№╡⁸ 2 │

⌐╟╡ ↕╣╢ ─ⱨ꜡⁹╢№≢כ 

─≤⌂♪כⱲכ◐⁸∏╕  ⅛╠ →╩ ⇔╟℮≤∆╢ ⅜ ↕

╣╢⁹ 

 ↓↓≢⁸ │⌐ꜟ▬□ⱨ♃כ♦→ ╘ ─ → ⅜ ≤ ⌐

⇔≡ ↕╣≡™╢⁹ 

 │⁸ⱷ▬fiⱷ⸗ꜞ ─ ⱪ꜡◓ꜝⱶ─ ╩ ↑⁸ →♦

╠⅛ꜟ▬□ⱨ♃כ ─ ⇔╟℮≤∆╢ ≤ ∂ ╩♃כ♦─ ╖

⇔⁸ ─♃כ♦─ ╩ ∆╢⁹ ↕╣√ │ 1─ ≤

⇔≡ ↕╣╢⁹⌂⅔⁸ ⌐ 3 4 ─♃כ♦─ ╩ ™╢≤ ╕

⇔™ ⅜ ╠╣╢↓≤⅜ ╠╣≡™╢⁹ 

 ™≢⁸ │⁸ⱷ▬fiⱷ⸗ꜞ ─ ⱪ꜡◓ꜝⱶ─ ╩ ↑⁸

╠⅛ꜟ▬□ⱨ♃כ♦ ─ →╩ ⇔╟℮≤∆╢ ─ ♦

)♃כ ⅎ┌ ⅛╠ ╠╣√ ⇔╟℮≤∆╢ ─ )╩ ╖ ⇔⁸

⌐♃כ♦ ≠⅝ ⌐ꜟ▬□ⱨꜟכꜟ ╘ ↕╣√ ─ꜟכꜟ

⅛╠ ∆═⅝ ╩ꜟכꜟ ╖ ∆⁹ ( ⁸│≥ꜟכꜟ ⅎ┌₈

ה ≤╙ ─ │ →⅜3 ╢₉≤™∫√╙─⁹ ⌐│ ꜟכꜟ

╩≥─╟℮⌐ ╘╢⅛⅜ ↕╣≡™╢≤∆╢⁹) 

 ↕╠⌐⁸ │⁸ⱷ▬fiⱷ⸗ꜞ ─ ⱪ꜡◓ꜝⱶ─ ╩ ↑⁸

⌐♃כ♦ ∂√ ⌐ꜟכꜟ ≠™≡ 1─ ╩ ⇔≡ 2

─ ╩ ∆╢⁹ 

 2─ │ ⌂ ≤⇔≡ⱪꜞfi♃⌂≥─ ⅛╠ ↕╣╢⁹ 

ₒ ₓ 

 ( ─ ─ ─ ╛ ─ꜟכꜟ ╘ ⌂≥⅜ ↕╣≡™╢⁹) 

 

 



B 1  ◖fiⱧꜙכ♃♁ⱨ♩►◄▪  

- 55 - 

 

ₒ 1ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ 2ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

→╩ ⇔╟℮≤∆╢ ╩  

╠⅛ꜟ▬□ⱨ♃כ♦→ ─ ≤

∂ ─ ╩♃כ♦ ╖ ⇔ ⇔≡ 1─

╩  

╠⅛ꜟ▬□ⱨ♃כ♦ ─ →╩ ⇔

╟℮≤∆╢ ─ ╩♃כ♦ ╖ ⇔⁸

⌐♃כ♦ ≠⅝ ⌐ꜟ▬□ⱨꜟכꜟ ↕╣

√ ─ꜟכꜟ ⅛╠ ∆═⅝ ╩ꜟכꜟ  

∆═⅝ ⌐ꜟכꜟ ≠⅝ 1─ ╩

⇔≡ 2─ ╩  

2─ ╩ ⌂ ≤⇔≡  

  

ⱷ▬fiⱷ⸗ꜞ 

 
ⱪ꜡◓ꜝⱶ 

ⱨ□▬ꜟ  

 
ה  ꜟ▬□ⱨ♃כ♦

ה  ꜟ▬□ⱨꜟכꜟ

ה  ꜟ▬□ⱨ♃כ♦→
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 1⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 2⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 3⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

 1─ ⅛╠⁸ ₁─ ≤ ⌐ꜟכꜟ ≠™≡ → ╩

∆╢≤™℮⁸ ⌐ ∂√ ─ ─ │ ⅜⁸ ─

≤⁸ ─♃כ♦─╠⅛ ╖ ה⇔ ╩ ∆╢ ≤™℮⁸♁

ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ⇔√ ⌐╟∫≡ ↕╣≡™

╢≤ ≢⅝╢⁹∕─√╘⁸ 1⌐ ╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄

▪ ≤⅜ ∆╢↓≤⌐╟∫≡ ⌐ ∂√ ─◖fiⱧꜙכ♃(

)╩ ∆╢╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢⅛╠⁸ 1⌐ ╢ │⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹ 

 

ה 2⌐≈™≡ 

 2⌐ ╢ │⁸ 1⌐ ╢ ≢№╢ ─ → ⱪ꜡◓ꜝ

ⱶ╩ ⇔√◖fiⱧꜙכ♃ ╖ ╡ ⌂ ≢№╢⅛╠⁸ 1⌐ ╢

≤ ⌐⁸ ╩ ⇔√ ─ ≢№╡⁸₈ ₉⌐

∆╢⁹ 

 

ה 3⌐≈™≡ 

 3⌐ ╢ │⁸ 1⌐ ╢ ≢№╢ ─ → ⱪ꜡◓ꜝ

ⱶ≤ ⇔≡ ∆╢ ≢№╢⅛╠⁸ 1⌐ ╢ ≤ ⌐⁸

╩ ⇔√ ─ ≢№╡⁸₈ ₉⌐ ∆╢⁹ 
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₡  2- 4₢ ⱳ▬fi♩◘כⱦ☻  

( ⱳ▬fi♩◘כⱦ☻─♁ⱨ♩►◄▪⌐╟╢ ⌐ ∆╢╙─( ⱦ☺Ⱡ☻

))  

 

─  

 ⱳ▬fi♩◘כⱦ☻  

 

─  

ₒ 1ₓ 

 ♥꜠ⱱfi◦ꜛ♇Ⱨfi◓≢ ╩ ⇔√ ⌐ ∂≡ⱳ▬fi♩

╩ ⅎ╢◘כⱦ☻ ⌐⅔™≡⁸ 

 ∆╢ⱳ▬fi♩─ ≤ ─ ⅜ ╩ ⇔≡ ↕╣

╢☻♥♇ⱪ⁸ 

 ─ ⌐ ≠™≡ ꜞ☻♩ ⌐ ↕╣√

─ ╩ ∆╢☻♥♇ⱪ⁸ 

 ⱳ▬fi♩─ ╩⁸ ꜞ☻♩ ⌐ ↕╣√

─ⱳ▬fi♩⌐ ∆╢☻♥♇ⱪ⁸ ┘ 

⅜♩ⱦ☻ⱳ▬fiכ◘  ↕╣√↓≤╩ ─ ╩ ™

≡ ⌐≡ ⌐ ∆╢☻♥♇ⱪ≤⅛╠⌂╢◘כⱦ☻ ⁹ 

ₒ 1ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 2ₓ 

 ▬fi♃כⱠ♇♩ ─ ≢ ╩ ⇔√ ⌐ ∂≡ⱳ▬fi♩

╩ ⅎ╢◘כⱦ☻ ⌐⅔™≡⁸ 

 ∆╢ⱳ▬fi♩─ ≤ ─ ⅜▬fi♃כⱠ♇♩╩ ⇔

≡ ↕╣╢☻♥♇ⱪ⁸ 

 ─ ⌐ ≠™≡ ꜞ☻♩ ⌐ ↕╣√

─ ⱷכꜟ▪♪꜠☻╩ ∆╢☻♥♇ⱪ⁸ 

 ⱳ▬fi♩─ ╩⁸ ꜞ☻♩ ⌐ ↕╣√

─ⱳ▬fi♩⌐ ∆╢☻♥♇ⱪ⁸ ┘ 

⅜♩ⱦ☻ⱳ▬fiכ◘  ↕╣√↓≤╩ ─ ⱷכꜟ▪♪

꜠☻╩ ™≡ ⱷכꜟ⌐≡ ⌐ ∆╢☻♥♇ⱪ≤⅛╠⌂

☻ⱦכ◘╢ ⁹ 

ₒ 2ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 3ₓ 

 ▬fi♃כⱠ♇♩ ─ ≢ ╩ ⇔√ ⌐ ∂≡ⱳ▬fi♩

╩ ⅎ╢◘כⱦ☻ ⌐⅔™≡⁸ 

 ∆╢ⱳ▬fi♩─ ≤ ─ ⅜▬fi♃כⱠ♇♩╩ ⇔

⌐Ᵽכ◘≡ ↕╣╢☻♥♇ⱪ⁸ 

Ᵽ⅜⁸כ◘  ─ ⌐ ≠™≡ ꜞ☻♩ ⌐

↕╣√ ─ ⱷכꜟ▪♪꜠☻╩ ∆╢☻♥♇ⱪ⁸ 

Ᵽ⅜⁸כ◘  ⱳ▬fi♩─ ╩⁸ ꜞ☻♩ ⌐ ↕

╣√ ─ⱳ▬fi♩⌐ ∆╢☻♥♇ⱪ⁸ ┘ 

⅜♩ⱦ☻ⱳ▬fiכ◘Ᵽ⅜⁸כ◘  ↕╣√↓≤╩ ─

ⱷכꜟ▪♪꜠☻╩ ™≡ ⱷכꜟ⌐≡ ⌐ ∆╢☻♥♇

ⱪ≤⅛╠⌂╢◘כⱦ☻ ⁹ 

ₒ 3ₓ 

₈ ₉⌐

∆╢⁹ 
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─ ⌂  

ₒ ₓ 

 ↓─ │⁸ ≢ ™╢ⱳ▬fi♩◘כⱦ☻ ⌐ ∆╢⁹ 

ₒ ₓ 

 ⅛╠ ─ ⌐ ∂≡( ⅎ┌ ─ ╩♩ⱦ☻ⱳ▬fiכ◘(─

ⅎ⁸√╕∫√◘כⱦ☻ⱳ▬fi♩─ ⌐ ∂≡ ⁸ ⁸ ⌐ ⅝ ⅎ

│☻ⱦכ◘℮™≥╢ ╦╣≡™╢⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ─ⱳ▬fi♩◘כⱦ☻ │⁸ ─ ⅛╠⁸ ≢│

↕╣≡™⌂⅛∫√⁹╕√⁸ ─ │♩ⱦ☻ⱳ▬fiכ◘╠⅛ ⇔⅛

℮↓≤⅜≢⅝∏⁸√≤ⅎ ╩♩ⱦ☻ⱳ▬fiכ◘╙≡∫№≢ ⌐ ⇔√╡∆

╢↓≤⅜≢⅝⌂⅛∫√⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 ↓─ │⁸ ⌐⅔™≡ⱳ▬fi♩◘כⱦ☻╩ ∆╢√╘⌐⁸ ⌐

ꜞ☻♩( ⌂ↄ≤╙⁸ ⁸ ⱦ☻ⱳ▬fi♩⁸כ◘ ─ ⅛╠⌂

╢)╩ ⇔≡⅔ↄ↓≤⌐╟╡ ╩♩ⱦ☻ⱳ▬fiכ◘─ ⇔⁸ ⅜

⌐≡ ╩ ∆╢↓≤⌐ ╩♩ⱦ☻ⱳ▬fiכ◘≡∂ ∆╢╟℮ ↕

╣≡™╢⁹ 

 ∕⇔≡⁸ ⅛╠ ─ ╩♩ⱦ☻ⱳ▬fiכ◘⌐ ∆╢√╘⌐ ─

≤ ⱳ▬fi♩⅜ ↕╣╢≤⁸ ꜞ☻♩⌐ ↕╣≡™╢ כ◘─

ⱦ☻ⱳ▬fi♩╩ ∆╢≤ ⌐⁸ ↕╣≡™╢ ⅜♩ⱦ☻ⱳ▬fiכ◘⌐

↕╣√↓≤╩ ∆╢⁹ 

 ↓─ ⌐⅔™≡⁸ ≤ ≤─╛╡ ╡╩ ≢ ℮ ⌐│⁸ ꜞ☻

♩⌐ ∆╢ │ ≤⇔≡⅔ↄ─⅜╟™⁹ 

 ╕√⁸▬fi♃כⱠ♇♩╩ ⇔≡ ≤ ≤─╛╡ ╡╩ ℮ ⌐│⁸

ꜞ☻♩⌐ ∆╢ │ ⱷכꜟ▪♪꜠☻≤⇔≡⅔ↄ─⅜╟™⁹ 

 ↕╠⌐⁸↓─ │ ╩Ᵽכ◘⌐ ↑╢↓≤≢⁸ ─╟℮⌐◖fiⱧꜙכ

♃ ─ ≤⇔≡ ∆╢↓≤╙≢⅝╢⁹ 

 

 ▬fi♃כⱠ♇♩ ─ ⅜ ⌐Ᵽכ◘╢∆ ꜞ☻♩( ⌂ↄ≤╙⁸ ⁸

ⱦ☻ⱳ▬fi♩⁸כ◘ ─ ⱷכꜟ▪♪꜠☻⅛╠⌂╢)╩ ⱬ♃כ♦√⇔

╩☻כ ↑╢↓≤⌐╟╡ ╩♩ⱦ☻ⱳ▬fiכ◘─ ⇔⁸ ⅜▬fi♃כ

Ⱡ♇♩ ≢ ╩ ∆╢↓≤⌐ ╩♩ⱦ☻ⱳ▬fiכ◘≡∂ ∆╢╟℮

∆╢⁹ 

 ∕⇔≡⁸ ⅜⁸ ─ ╩♩ⱦ☻ⱳ▬fiכ◘⌐ ⇔√™ │⁸ ⱷ

≡⌐ꜟכ ─ ≤ ⱳ▬fi♩╩ ⌐Ᵽכ◘ ∆╢↓≤⌐╟╡⁸◘

⅜Ᵽכ ─ ⅛╠ ╩☻כⱬ♃כ♦♩☻ꜞ ⇔≡ ⱦכ◘√╣↕

☻ⱳ▬fi♩╩ ∆╢≤ ⌐ ⱷכꜟ▪♪꜠☻╩ ╡ ⇔⁸ ⌐

⅜♩ⱦ☻ⱳ▬fiכ◘⌐ ↕╣√↓≤╩ ∆╢⁹ 
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ₒ ─ ₓ 

 ↓─ⱳ▬fi♩◘כⱦ☻ ⌐╟╡ ⌐⅔™≡╙ ⌐ ∆╢ⱳ▬fi♩

⅜☻ⱦכ◘ ⌐ ╩♩ⱦ☻ⱳ▬fiכ◘⁸√╕⁹√∫⌂⌐℮╟╢⅝≢ ⌐

─♩ⱦ☻ⱳ▬fiכ◘╘√╢⅝≢⅜≥↓╢∆ ⅜ ⅝ↄ⌂∫√⁹ 

ₒ ─ ⌂ ₓ 

 ( ) 

ₒ ╩ ∆╢√╘─ ₓ 

 ( ) 

ₒ ₓ 

 ( ) 

 

 

 ( ) 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 2⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 3⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

 1⌐ ╢ │⁸₈ ₉⁸₈ ꜞ☻♩ ₉≤™∫√

╩ ∆╢╙─≢№╢⅜⁸ ≤⇔≡╖╣┌⁸↓╣╠ ╩ ≤⇔≡ ™

√ ⌂ ╘∕─╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸ 1⌐ ╢ │⁸ ╩ ⇔≡™⌂™╙─⌐ ∆

╢⅛╠⁸ ╩ ⇔√ ─ ≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂

™⁹ 

 

ה 2⌐≈™≡ 

 2⌐ ╢ │⁸₈▬fi♃כⱠ♇♩₉⁸₈ ꜞ☻♩ ₉⁸₈

ⱷ₉ꜟכ≤™∫√ ╩ ∆╢╙─≢№╢⅜⁸ ≤⇔≡╖╣┌⁸

↓╣╠ ╩ ≤⇔≡ ™√ ⌂ ╘∕─╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸ 2⌐ ╢ │⁸ ╩ ⇔≡™⌂™╙─⌐ ∆

╢⅛╠⁸ ╩ ⇔√ ─ ≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂

™⁹ 

 

( ) 1 ┘ 2⌐ ╢ ⅜₈ ₉⌐ ∆╢⅛ ⅛│⁸ ₈ III

1  ┘ ─ ₉⌐╟╡ ↕╣╢─≢⁸₈2.1.1.2 ♁

ⱨ♩►◄▪─ ⌐ ≠ↄ ⅎ ₉⌐╟╢ │ ╦╣⌂™⁹ 

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
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ה 3⌐≈™≡ 

 3─ ⅛╠⁸ ⅛╠▬fi♃כⱠ♇♩╩ ⇔≡ ⱳ▬fi♩≤

─ ╩ ↑⁸ ꜞ☻♩⌐ ↕╣≡™╢ ─ⱳ▬fi♩╩ ∆╢≤

⌐⁸ ↕╣≡™╢ ⱷכꜟ▪♪꜠☻╩ ™≡ ⱷכꜟ⌐≡ ⌐

∆╢≤™℮⁸ ⌐ ∂√ ─ ─ │ ⅜⁸ ꜞ☻♩

╩ ⅎ√◘כⱣ⌐╟╢ ─ ≤™℮⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄

▪ ≤⅜ ⇔√ ⌐╟∫≡ ↕╣≡™╢≤ ≢⅝╢⁹∕─√

╘⁸ 3⌐ ╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤

⌐╟∫≡ ⌐ ∂√ )Ᵽכ◘─ )─ ╩ ∆╢╙

─≢№╢⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢⅛╠⁸ 3⌐ ╢ │⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹ 



B 1  ◖fiⱧꜙכ♃♁ⱨ♩►◄▪  

- 61 - 

₡  2- ⱶכ◕ 5₢  

( ─ⱪ꜠▬ꜘ⌐╟╢◕כⱶ╩ ∆╢◖fiⱧꜙ⁸≡™⅔⌐♃כ ─ⱪ꜠▬ꜘ

─ⱪ꜠▬◄ꜞ▪⌐ ─ⱪ꜠▬ꜘ⌐╟╢◕כⱶ─ ╩ ↕∑╢ ⌐

ⱶכ◕)─╙╢∆ ))  

 

─  

ⱶכ◕   

 

─  

ₒ 1ₓ 

 ─ⱪ꜠▬ꜘ⅜ ─ⱪ꜠▬◄ꜞ▪⌐ ⅛╣≡ⱪ꜠▬∆╢◕

╩ⱶכ ↕∑╢ ≢№∫≡⁸ 

 ─ⱪ꜠▬ꜘ─∕╣∙╣⌐ ─ⱪ꜠▬◄ꜞ▪─™

∏╣⅛╩ ↕∑╢ ☻♥♇ⱪ≤⁸ 

 ─ⱪ꜠▬ꜘ⅛╠─ ⌐ ∂≡⁸ ─ⱪ꜠▬ꜘ

─∕╣∙╣⅜ ⇔√ⱪ꜠▬◄ꜞ▪ ╩ⱶכ◕≢ ↕∑╢

☻♥♇ⱪ≤⁸ 

 ─ⱪ꜠▬ꜘ─∕╣∙╣⅜ ⇔√ⱪ꜠▬◄ꜞ▪─◕כ

ⱶ⌐⁸ ⱪ꜠▬◄ꜞ▪≤│ ⌂╢ ─ⱪ꜠▬◄ꜞ▪╩ ⇔√

─ⱪ꜠▬ꜘ⌐╟╢◕כⱶ─ ╩ ↕∑╢ ☻♥♇ⱪ

≤⁸ 

╩ ∆╢↓≤╩ ⱶכ◕╢∆≥ ⁹ 

ₒ 1ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 2ₓ 

 ─ⱪ꜠▬ꜘ⅜ ─ⱪ꜠▬◄ꜞ▪⌐ ⅛╣≡ⱪ꜠▬∆╢◕

╩ⱶכ ↕∑╢◖fiⱧꜙכ♃ ≢ ⱶכ◕╢╣↕ ≢№∫

≡⁸ 

 ─ⱪ꜠▬ꜘ─∕╣∙╣⌐ ─ⱪ꜠▬◄ꜞ▪─™

∏╣⅛╩ ↕∑╢ ☻♥♇ⱪ≤⁸ 

 ─ⱪ꜠▬ꜘ⅛╠─ ⌐ ∂≡⁸ ─ⱪ꜠▬ꜘ

─∕╣∙╣⅜ ⇔√ⱪ꜠▬◄ꜞ▪ ╩ⱶכ◕≢ ↕∑╢

☻♥♇ⱪ≤⁸ 

 ─ⱪ꜠▬ꜘ─∕╣∙╣⅜ ⇔√ⱪ꜠▬◄ꜞ▪─◕כ

ⱶ⌐⁸ ⱪ꜠▬◄ꜞ▪≤│ ⌂╢ ─ⱪ꜠▬◄ꜞ▪╩ ⇔√

─ⱪ꜠▬ꜘ⌐╟╢◕כⱶ─ ╩ ↕∑╢ ☻♥♇ⱪ

≤⁸ 

╩ ∆╢↓≤╩ ⱶכ◕╢∆≥ ⁹ 

ₒ 2ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 3ₓ 

 1 ⱶכ◕─≈ ╩ ∆╢ ─ⱪ꜠▬◄ꜞ▪─∕╣∙╣⌐

≈™≡⁸ ⱪ꜠▬◄ꜞ▪⌐⅔↑╢◕כⱶ─ ╩ ∆╢

ⱪ꜠▬◄ꜞ▪♥כⱩꜟ⁸ ⱶכ◕ ⌐⅔↑╢ ⱪ꜠▬◄ꜞ

▪─ ⁸ ┘ⱪ꜠▬ꜘ⌐ ↕╣√ⱪ꜠▬◄ꜞ▪⌐

↑≡ ⱪ꜠▬ꜘ╩ ∆╢ ╩ ∆╢ ╩ ⅎ⁸

ₒ 3ₓ 

₈ ₉⌐

∆╢⁹ 
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─ⱪ꜠▬ꜘ⅜ ─ⱪ꜠▬◄ꜞ▪⌐ ⅛╣≡ ⌐ⱪ꜠

╩ⱶכ◕╢∆▬ ↕∑╢◖fiⱧꜙכ♃─ ≢№∫≡⁸

◖fiⱧꜙ⁸⅜♃כ 

 ─ⱪ꜠▬ꜘ─∕╣∙╣⌐ ─ⱪ꜠▬◄ꜞ▪─™

∏╣⅛╩ ↕∑╢ ☻♥♇ⱪ≤⁸ 

 ⱪ꜠▬ꜘ─ ┘ ⱪ꜠▬ꜘ⅛╠─ ⌐

≠⅝⁸ ⱪ꜠▬ꜘ─∕╣∙╣⅜ ⇔√ⱪ꜠▬◄ꜞ▪ ≢◕

╩ⱶכ ↕∑⁸ ⱪ꜠▬◄ꜞ▪♥כⱩꜟ╩ ∆╢

☻♥♇ⱪ≤⁸ 

 ⱪ꜠▬◄ꜞ▪♥כⱩꜟ ┘ ╩ ∆╢↓

≤⌐╟╡⁸ ─ⱪ꜠▬ꜘ─∕╣∙╣⅜ ⇔√ⱪ꜠▬◄ꜞ

▪─ ⌐⁸ ⇔√ ⱪ꜠▬◄ꜞ▪≤│ ⌂╢ ─ⱪ꜠▬◄

ꜞ▪─ ─ⱪ꜠▬ꜘ⌐╟╢◕כⱶ─ ╩⁸ ⱪ꜠▬◄ꜞ

▪≤ ⱪ꜠▬◄ꜞ▪≤│ ⌂╢ ─ⱪ꜠▬◄ꜞ▪≤─

⌐ ≠™≡ ↕∑╢ ☻♥♇ⱪ≤⁸ 

╩ ∆╢↓≤╩ ≤∆╢◖fiⱧꜙכ♃─ ⁹ 

 

─ ⌂  

ₒ ₓ 

 │⁸◖fiⱧꜙכ♃╩ ⱶכ◕√™ ⌐ ∆╢⁹ 

ₒ ₓ 

 ─ⱪ꜠▬ꜘ⅜ Ⱡ♇♩꞉כ◒╩ ⇔≡ ⅔⌐ⱶ◦☻♥ⱶכ◕⌂

™≡⁸ⱪ꜠▬ꜘ ⅜⁸ ⁸ ⌂╙─⅜ ╠╣≡™╢⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

ⱶכ◕∂  ≢ ↄ─ⱪ꜠▬ꜘ╩ⱪ꜠▬ ⱶכ◕⁸│⌐╘√╢∆⌐

╩ ↕⌂ⱪ꜠▬◄ꜞ▪─ ∑⌐╟╡ ⇔⁸ ─ⱪ꜠▬ꜘ⌐ ™⌐

⌂╢ⱪ꜠▬◄ꜞ▪ ≢ⱪ꜠▬↕∑╢↓≤⅜ ⅎ╠╣╢⁹⇔⅛⇔⌂⅜╠⁸↓─

⌐│⁸ ⱪ꜠▬ꜘ⅜ 1≈─ ╠╣√ⱪ꜠▬◄ꜞ▪╩ ∆╢↓≤⌐⌂╢√╘⁸

™⌐ ⌂╢ⱪ꜠▬◄ꜞ▪ ⌐™╢ⱪ꜠▬ꜘ ⅜ ╩ⱶכ◕≡⇔ ╘╢↓

≤│≢⅝∏⁸ ℮™≥╢™≡⇔▬꜠ⱶ╩ⱪכ◕∂ ╙ ╠╣⌂™⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 ( ) 

ₒ ─ ₓ 

 ⌐ ⱶכ◕╢ ⌐╟╣┌⁸ ─ⱪ꜠▬◄ꜞ▪ ⌐ ⅛╣≡ ⌐

ⱪ꜠▬⇔≡™╢ ─ⱪ꜠▬ꜘ ⅜ ╩╙∫≡ ™⌐ ∆╢↓≤⅜≢

╩ⱶכ◕╢⅝ ≢№╢⁹ 

ₒ ─ ⌂ ₓ 

 ( ) 

ₒ ╩ ∆╢√╘─ ₓ 

 │⁸ⱪ꜠▬ꜘ⌐╟╢ ╩ ↑ Ᵽ│⁸כ◘⁸√╕⁹╢↑ ─ⱪ

꜠▬ꜘ⅜ ─ ≢ⱪ꜠▬⇔≡™╢◕כⱶ─ ╩ ∆╢⁹
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Ᵽ│⁸כ◘≥ Ⱡ♇♩꞉כ◒╩ ⇔≡ ⌐ ↕╣╢⁹ 

 │⁸ ≤⁸ ≤⁸ ≤⁸ ≤⁸

≤╩ ⅎ╢⁹ 

 │⁸ ⅎ┌ ⱷ⸗ꜞ ╩ ⅎ╢⁹ │⁸▪ⱪꜞ◔

╩ⱶכ◕fiⱪ꜡◓ꜝⱶ≤⇔≡⁸ꜛ◦כ ↕∑⁸∕─ ╩ ⱶⱪכ◕╢∆

꜡◓ꜝⱶ ╩ ∆╢⁹╕√⁸ ⁸≡⇔≥♃כ♦⁸│ ╩

∆╢√╘─ ID⁸ⱪ꜠▬ꜘ╩ ∆╢√╘─ⱪ꜠▬ꜘ ID⁸ ⱪ꜠▬◄ꜞ▪

╩ ∆╢ ⱪ꜠▬◄ꜞ▪♥כⱩꜟ⁸ ⱪ꜠▬◄ꜞ▪╩ ∆╢ ⱪ

꜠▬◄ꜞ▪╩ ∆╢ ⱪ꜠▬◄ꜞ▪↔≤─ ⱪ꜠▬◄ꜞ▪♥כⱩꜟ⁸ⱪ

꜠▬ꜘ⅜ ∆╢ ─ ╩ ∆╢ Ⱪꜟ⁸כ♥ ◐ꜗꜝ◒♃ ┘

─ ─○Ⱪ☺▼◒♩⌐ ╢ ⁸♃כ♦ ♃כ♦ ╩ ∆╢⁹ 

 ⱪ꜠▬◄ꜞ▪♥כⱩꜟ⌐│⁸ ⱪ꜠▬◄ꜞ▪╩ ∆╢ ⱪ꜠▬

◄ꜞ▪⌐≈™≡⁸∕─ ⱪ꜠▬◄ꜞ▪╩ ∆╢√╘─ ⱪ꜠▬◄ꜞ▪

ID⁸ ꜟ▬□ⱨ─♃כ♦ ⁸ ⱪ꜠▬◄ꜞ▪ ⌐⅔↑╢ ⁸ ─

╩ ∆꜠ⱬꜟ⁸ⱪ꜠▬ ─ⱪ꜠▬ꜘ─ⱪ꜠▬ꜘ ID⁸∕─ ⱪ꜠▬◄ꜞ

▪⅜∆≢⌐ ↕╣√⅛ ⅛ ⅜ ↕╣╢⁹ 

  ⱪ꜠▬ꜘ─ ⌐ ↕╣╢ ⱪ꜠▬◄ꜞ▪─ⱪ꜠▬ꜘ─◕כⱶ

≢│⁸ ┘ ─ ◄ꜞ▪⌐ ⅜ ↕╣⁸ ─

◄ꜞ▪⌐ ╣√ ⅜ ↕╣≡™╢⁹↓─ ⁸ ⅎ┌⁸ ⱪ꜠▬◄

ꜞ▪ A ─ⱪ꜠▬ꜘ│⁸ ╣√ ╩ ∂≡ ╘ ╗↓≤⅜≢⅝╢ ─ ⌐

─╖⁸ ╩ ≢№╢⁹ 

 ⱪ꜠▬◄ꜞ▪ A ─ⱪ꜠▬ꜘ⅜ⱪ꜠▬⇔≡™╢ ⌐⁸ ─ⱪ꜠▬ꜘ⌐╟∫

≡ ⌐ ∆╢ ⱪ꜠▬◄ꜞ▪ B ⅜ ↕╣╢≤⁸∕─↓≤╩ ⇔

≡⁸ ⱪ꜠▬◄ꜞ▪ A ─ⱪ꜠▬ꜘ─◕כⱶ ≢│⁸ ─

◄ꜞ▪⌐№∫√ ⅜⁸ ╣√ ⌐ ∆╢⁹↓╣⌐╟╡⁸ ⱪ꜠▬◄ꜞ▪ A

─ⱪ꜠▬ꜘ│⁸ ⅛╠ ∂╢ ⌐╙⁸ √⌐ ╩ ⌐⌂╢⁹ 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 2⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 3⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

 1⌐│⁸ⱪ꜠▬◄ꜞ▪─ ⁸ⱪ꜠▬◄ꜞ▪ ─ⱶכ◕─≢ ┘

─ⱪ꜠▬ꜘ⌐╟╢◕כⱶ─ ─ ≤™∫√ ☻♥♇ⱪ⅜ ↕╣≡

™╢⅜⁸∕╣∙╣─ ☻♥♇ⱪ│◕כⱶ─ ╩ ╘√╙─≢№∫≡

╩ ⇔√╙─≢│⌂ↄ⁸ 1─ ≤⇔≡╖╣┌ ⌂ ╘⌐

∆⅞⌂™⁹ 
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 ⇔√⅜∫≡⁸ 1 ⌐ ╢ │⁸₈ ╩ ⇔√ ─

₉≢│⌂™⅛╠₈ ₉⌐ ⇔⌂™⁹ 

 

( ) 1⌐ ╢ ⅜₈ ₉⌐ ∆╢⅛ ⅛│⁸ ₈ III 1  

┘ ─ ₉⌐╟╡ ↕╣╢─≢⁸₈2.1.1.2 ♁ⱨ♩►◄▪

─ ⌐ ≠ↄ ⅎ ₉⌐╟╢ │ ╦╣⌂™⁹ 

 

ה 2⌐≈™≡ 

 2⌐│⁸◖fiⱧꜙכ♃╩ ™╢↓≤⅜ ↕╣≡™╢╙──⁸ⱪ꜠▬◄

ꜞ▪─ ⁸ⱪ꜠▬◄ꜞ▪ ─ⱶכ◕─≢ ┘ ─ⱪ꜠▬ꜘ⌐╟╢◕כⱶ

─ ─ ≤™∫√ ─ ╩ ∆╢√╘⌐⁸◖fiⱧꜙכ♃⅜™⅛

⌂╢ ╩ ∆╢⅛⅜ ⌐ ↕╣≡™⌂™√╘⁸♁ⱨ♩►◄▪≤Ɫכ

♪►◄▪ ⅜ ⇔≡ ─ⱪ꜠▬ꜘ⌐╟╢◕כⱶ─ ╩ ↕∑╢◕

ⱶכ ╩ ⇔≡™╢≤│™ⅎ∏⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►

◄▪ ╩ ™≡ ⌐ ↕╣≡™⌂™⁹ 

 ⇔√⅜∫≡⁸ 2 ⌐ ╢ │⁸₈ ╩ ⇔√ ─

₉≢│⌂™⅛╠₈ ₉⌐ ⇔⌂™⁹ 

 

ה 3⌐≈™≡ 

 3⌐ ╢ │⁸◖fiⱧꜙ⁸⅜♃כ ⱪ꜠▬◄ꜞ▪⌐⅔↑╢◕כⱶ─

╩ ∆╢ ⱪ꜠▬◄ꜞ▪♥כⱩꜟ⁸ ⱶכ◕ ⌐⅔↑╢ ⱪ꜠

▬◄ꜞ▪─ ⁸ ┘ⱪ꜠▬ꜘ⌐ ↕╣√ⱪ꜠▬◄ꜞ▪⌐ ↑≡

ⱪ꜠▬ꜘ╩ ∆╢ ╩ ∆╢ ╩ ⅎ⁸ ⱪ꜠▬ꜘ─

┘ ⱪ꜠▬ꜘ⅛╠─ ⌐ ≠⅝⁸ ⱪ꜠▬ꜘ─∕╣∙╣⅜

⇔√ⱪ꜠▬◄ꜞ▪ ╩ⱶכ◕≢ ↕∑⁸ ⱪ꜠▬◄ꜞ▪♥כⱩꜟ

╩ ⇔⁸ ⱪ꜠▬◄ꜞ▪♥כⱩꜟ ┘ ╩ ∆╢↓≤⌐

╟╡⁸ ─ⱪ꜠▬ꜘ─∕╣∙╣⅜ ⇔√ⱪ꜠▬◄ꜞ▪─ ⌐⁸

⇔√ ⱪ꜠▬◄ꜞ▪≤│ ⌂╢ ─ⱪ꜠▬◄ꜞ▪─ ─ⱪ꜠▬ꜘ⌐╟╢◕כ

ⱶ─ ╩⁸ ⱪ꜠▬◄ꜞ▪≤ ⱪ꜠▬◄ꜞ▪≤│ ⌂╢ ─ⱪ꜠▬

◄ꜞ▪≤─ ⌐ ≠™≡ ↕∑╢≤™℮⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄

▪ ⅜ ⇔√ ⌐╟╢╙─≢№╢⅛╠⁸♁ⱨ♩►◄▪⌐╟╢

⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣≡™╢≤™ⅎ╢⁹ 

 ⇔√⅜∫≡⁸ 3 ⌐ ╢ │⁸₈ ╩ ⇔√ ─

₉≢№╢⅛╠⁸₈ ₉⌐ ∆╢⁹ 

 

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
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₡  2- ⱶכ◕ 6₢  

ⱶכ◕) ─ ╛ ─ ⌐ ⱶכ◕)─╙╢∆ ))  

 

─  

ⱶכ◕   

 

─  

ₒ 1ₓ 

 ╩ ∆╢ ─ ─ ╩ ⅝™╙─╟╡ ⌐ ╖

⌡√╙─╩⁸ ⌐ ╘√ 3 ─ ─ 1 ◌ ⌐⅔⅝⁸↓─ ╖

⌡√ ─ ╩ 1 ⌐ 1 ─╖ ⅛⇔⁸⅛≈⁸ ↕™ ─

⌐ ⅝™ ╩ ∑⌂™╟℮⌐⇔≡ 3 ─ ─ ─ ⌐

≢ ∆╢↓≤╩ ™ ℮ ╩◖fiⱧꜙכ♃⌐╟╡

ⱶכ◕√⇔ ⁹ 

ₒ 1ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 2ₓ 

 3 ◖fiⱧꜙכ♃◓ꜝⱨ▫♇◒☻≢ ↕╣⁸ ╩ ∆

╢ ─ ─4 ╩ ⇔≡ ─ⱶכ◕℮ ╩◖fiⱧꜙכ♃⌐

ⱶכ◕╢∑↕ ≢№∫≡⁸ 

 4 ─ ╩ ⅝™╙─╟╡ ⌐ ╖ ⌡√╙─╩⁸ ⌐

╘√3 ─ ─1◌ ⌐⅔™√ ⌐∆╢ ≤⁸

─ ⌐╟╡ ╖ ⌡√ ─ ╩1 ⌐1 ─╖ ⅛∆

≤⁸ ⌐╟╡ ╩ ⅛⇔√ ╩ ∆╢

≤⁸ 1◌ ─ ⌐4 ─ ⅜ ⅝™╙─╟

╡ ⌐ ╖ ⌡╠╣√ ≢№╢↓≤╩ ∆╢

≤⁸ ≢№╢≤ ↕╣√ ⌐

⌐ ↕╣√ ╩ ∆╢ ≤⁸ 

╩ ⅎ╢↓≤╩ ⱶכ◕╢∆≥ ⁹ 

 

ₒ 2ₓ 

₈ ₉⌐

∆╢⁹ 

 

─ ⌂ ─  

ⱶכ◕─  ⌐╟╢≤⁸ ⌐ ⅜⌂ↄ⁸ №╢

╩⁸◖fiⱧꜙכ♃╩ ™≡ ℮↓≤⅜≢⅝╢⁹╕√⁸ ⅜ ╩◌

►fi♩∆╢ ⅜⌂ↄ⁸◕כⱶ ⅜ ╩ ⇔≡ↄ╣╢⁹ 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 2⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

ⱶכ◕⁸₈│⌐1  ₉≤™℮Ɫכ♪►◄▪ │ ↕╣≡⅔╡⁸◖
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fiⱧꜙכ♃⌐╟╡ ─ ╩ ∆╢↓≤│ ↕╣≡™╢⁹⇔⅛⇔⁸↓╣

∞↑≢│⁸◖fiⱧꜙכ♃⌐╟╡ ─ ╩ ∆╢≤™℮ ⌐ ∂√

─ ─ │ ╩ ∆╢√╘─ │ ⅜

↕╣≡™╢≤│™ⅎ⌂™⁹∕─√╘⁸ 1⌐ ⱶכ◕╢ │⁸♁ⱨ♩►◄

▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡ ⌐ ∂√ ─

╩ ∆╢╙─≢│⌂™⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™⌂™⅛╠⁸ 1⌐ ⱶכ◕╢ │⁸ ╩ ⇔√

─ ≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹ 

 

ה 2⌐≈™≡ 

 2─ ⅛╠⁸ ─ ⌐╟╢ ╩ ⇔⁸ ─ ╩

⇔⁸ ─ ╖ ⌡╠╣√ ╩ ⇔⁸ ╩ ∆╢≤™℮⁸

⌐ ∂√ ─ ─ │ ⱶכ◕⁸⅜ ⅜ ⅎ╢ ⁸

─⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ⇔√ ⌐

╟∫≡ ↕╣≡™╢≤ ≢⅝╢⁹∕─√╘⁸ 2⌐ ⱶכ◕╢ │⁸

♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡ ⌐ ∂√

─ ╩ ∆╢╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢⅛╠⁸ 2⌐ ⱶכ◕╢ │⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹  
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₡  2- 7₢  

( ♁ⱨ♩►◄▪╩ ™√ ─ ┘ ─ ⌐ ∆╢╙─(ⱦ☺Ⱡ☻

))  

 

─  

  

 

─  

ₒ 1ₓ 

 ⅜ ─ ╩ ∆╢ ⌐⁸ ─ כ♦

♃╩ ∆╢☻♥♇ⱪ≤⁸ 

 ─ ┼─ ⌐ ∆╢ ⁸╩♃כ♦

⌐♃כ♦ ↑≡ ∆╢☻♥♇ⱪ≤⁸ 

⌐♃כ♦  ↑≡ ↕╣√ ♃כ♦

─◙כꜚ⁸╩ ┼ ∆╢☻♥♇ⱪ≤⁸ 

⅛╠⌂╢ ⁹ 

ₒ 1ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 2ₓ 

 ⅜⁸ ⅜ ─ ╩ ∆╢ ⌐⁸

⅛╠ ╩♃כ♦ ⇔≡⁸ ⌐ ∆╢☻♥♇ⱪ

≤⁸ 

 ⅜⁸ ⇔√ ⌐♃כ♦ ≠™≡⁸

─ ┼─ ⌐ ∆╢ ╩♃כ♦ ⇔⁸ כ♦

♃╩ ⌐♃כ♦ ↑≡ ♃כ♦ ⌐

∆╢☻♥♇ⱪ≤⁸ 

 ⅜ ⌐♃כ♦ ↑≡ ♃כ♦

⌐ ↕╣√ ╩♃כ♦ ⌐ ∆╢☻♥♇ⱪ≤⁸ 

 ⅜ ⌐♃כ♦ ↑≡ ↕╣√

─◙כꜚ╩♃כ♦ ┼ ∆╢☻♥♇ⱪ≤⁸ 

⅛╠⌂╢ ⁹ 

ₒ 2ₓ 

₈ ₉⌐

∆╢⁹ 

 

─ ⌂ ─  

 ─ ⌐⅔™≡│⁸ ⅜ ─ ⌐™≡⁸ ─

⅜ ≢ ∆╢≤⁸ ⅜ ╩ ∆╢ ≤ ≤╩ ⇔√

─ ♅◔♇♩╩ ∆╢↓≤⌐╟╡⁸ ╩ ∫≡™√⁹ 

 1 ┘ 2⌐ ╢ ─ │⁸ ─ ♅◔♇♩─ ⌂

╩ ∆╢≤ ⌐⁸ ⅜◙כꜚ⁸≡™⅔⌐ ─ ╩

≤∆╢↓≤≢№╢⁹ 

 ─ ⌂ ⌐│⁸ ─☻♥♇ⱪ⌐╟╢ ⅜ ↕╣≡™

╢⁹ 

 ─ ⌐ ↕╣√ ⅜ ╩ ∆╢≤⁸ ─

≤─ ≢ ╩ ™⁸ ⅛╠ ╩ ⌂ ID ╩♃כ♦ ⇔≡⁸
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─ ≤≤╙⌐ ┼ ∆╢⁹  

 ≢ ID ≥♃כ♦ ≤╩ ↑≡ ∆╢⁹ 

⅜◙כꜚ  ╩ ─ ⌐ ≠↑⁸ ⌐ ↕╣≡™╢

─ ID ╩♃כ♦ ∆╢⁹ 

 │⁸ ⅛╠ ↕╣√ ID ╩♃כ♦ ⌐ ∆╢⁹ 

 │ ↕╣√ ID ╩♃כ♦ ≤ ⇔⁸ ∆╢ ID ≥♃כ♦

↑╠╣√ ≤╩ ⌐ ∆╢⁹ 

─◙כꜚ│  ⌐⁸ ╩ ∆╢⁹ 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 2⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

 1⌐ ╢ ─ │₈ ─ ♅◔♇♩─ ⌂ ╩

∆╢≤ ⌐⁸ ⅜◙כꜚ⁸≡™⅔⌐ ( )╩

≤∆╢₉≤™℮╙─≢№╢⁹ 

 1⌐ ╢ │⁸₈ ₉≤™℮ ╩ ∆╢╙─≢№╢

⅜⁸ │⁸↓─ ╩ ∆╢√╘─ ⌂╢ ≤⇔≡ ™╠╣≡™╢

⌐∆⅞∏⁸ 1⌐ ╢ │⁸ ≤⇔≡╖╣┌⁸ ⌐ ∆╢

⌂ ╘∕─╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸ 1⌐ ╢ │⁸ ╩ ⇔≡™⌂™╙─⌐ ∆

╢⅛╠⁸ ╩ ⇔√ ─ ≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂

™⁹ 

 

( ) 1⌐ ╢ ⅜₈ ₉⌐ ∆╢⅛ ⅛│⁸ ₈ III 1  

┘ ─ ₉⌐╟╡ ↕╣╢─≢⁸₈2.1.1.2 ♁ⱨ♩►◄▪

─ ⌐ ≠ↄ ⅎ ₉⌐╟╢ │ ╦╣⌂™⁹ 

 

ה 2⌐≈™≡ 

 2⌐│⁸₈ ⅜ ⅛╠ ↕╣╢ ⌐♃כ♦ ≠™

≡ ╩♃כ♦ ⇔≡ ≥♃כ♦ ╩♃כ♦ ↑≡ ∆╢≤

⌐⁸ ⅜ ─◙כꜚ╩♃כ♦ ┼ ∆╢₉↓≤⅜ ↕

╣≡™╢↓≤⅛╠⁸ 2⌐ ╢ ─ ( )⌐ ∂√ ─ ─

│ ⅜♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ⇔√ ⌐╟

∫≡ ↕╣≡™╢≤™ⅎ╢⁹∕─√╘⁸ 2⌐ ╢ │⁸♁ⱨ♩►◄▪

≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡ ⌐ ∂√ ─

◦☻♥ⱶ─ ╩ ∆╢╙─≢№╢⁹  

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
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 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢≤™ⅎ╢⅛╠⁸ 2⌐ ╢ │⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹  
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₡  2- 8₢ ◖fi♥fi♠♦כ♦─♃כ♃  

( ╩♃כ♦ ╗◖fi♥fi♠♦כ♦─♃כ♃ ⌐ ∆╢╙─( ))  

 

─  

 ◖fi♥fi♠♦כ♦─♃כ♃  

 

─  

ₒ 1ₓ 

 ◖fi♥fi♠♦כ♃╩ ∆╢ ID≤⁸ 

 ⁸≥♃כ♦ 

─♃כ♦  ⌐ ↕╣╢ ╩♃כ♦ ╗ ─◖fi♥

fi♠♦כ♃─ ID╩ ∆ ◖fi♥fi♠ID≤⁸ 

╩ ╗⁸◖fi♥fi♠♦כ♦─♃כ♃ ⁹ 

ₒ 1ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 2ₓ 

 ⁸ ┘ ╩ ⅎ╢◖fiⱧꜙכ♃⌐ ™╠╣⁸

⌐ ↕╣╢◖fi♥fi♠♦כ♦─♃כ♃ ≢№∫

≡⁸ 

 ◖fi♥fi♠♦כ♃╩ ∆╢ ID≤⁸ 

 ⁸≥♃כ♦ 

─♃כ♦  ⌐ ↕╣╢ ╩♃כ♦ ╗ ─◖fi♥

fi♠♦כ♃─ ID╩ ∆ ◖fi♥fi♠ID≤⁸ 

╩ ╗⁸◖fi♥fi♠♦כ♦─♃כ♃ ⁹ 

ₒ 2ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 3ₓ 

 ⁸ ┘ ╩ ⅎ╢◖fiⱧꜙכ♃⌐ ™╠╣⁸

⌐ ↕╣╢◖fi♥fi♠♦כ♦─♃כ♃ ≢№∫

≡⁸ 

 ◖fi♥fi♠♦כ♃╩ ∆╢ ID≤⁸ 

 ⁸≥♃כ♦ 

─♃כ♦  ⌐ ↕╣╢ ╩♃כ♦ ╗ ─◖fi♥

fi♠♦כ♃─ ID╩ ∆ ◖fi♥fi♠ID≢№∫≡⁸ ♦

─♃כ ⌐╟╢ ⁸ ─◖fi♥fi♠♦כ♃╩

⅜ ⅛╠ ∆╢ ⌐ ™╠╣╢⁸ ◖fi♥

fi♠ID≤⁸ 

╩ ╗⁸◖fi♥fi♠♦כ♦─♃כ♃ ⁹ 

 

ₒ 3ₓ 

₈ ₉⌐

∆╢⁹ 
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ₒ 4ₓ 

 ⁸ ┘ ╩ ⅎ╢◖fiⱧꜙכ♃⌐ ™╠╣⁸

⌐ ↕╣╢◖fi♥fi♠♦כ♦─♃כ♃ ≢№∫

≡⁸ 

 ◖fi♥fi♠♦כ♃╩ ∆╢ ID≤⁸ 

 ⁸≥♃כ♦ 

─♃כ♦  ⌐ ↕╣╢ ╩♃כ♦ ╗ ─◖fi♥

fi♠♦כ♃─ ID╩ ∆ ◖fi♥fi♠ID≤⁸ 

╩ ╖⁸ 

─♃כ♦  ⌐╟╢ ⁸ ◖fi♥fi♠

ID⅜ ∆ ID╩ ∆╢ ─◖fi♥fi♠♦כ♃╩ ⅜

⅛╠ ∆╢ ⌐ ™╠╣╢⁸ 

↓≤╩ ≤∆╢⁸◖fi♥fi♠♦כ♦─♃כ♃ ⁹ 

ₒ 4ₓ 

₈ ₉⌐

∆╢⁹ 

 

─ ⌂  

ₒ ₓ 

 │⁸ כꜛ◦♪▬ꜝ☻─ ⌐ ™╠╣╢◖fi♥fi♠♦כ♦─♃כ

♃ ⌐ ∆╢⁹ 

ₒ ₓ 

 ( ) 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ( ) 

ₒ ╩ ∆╢√╘─ ₓ 

 ( ) 

ₒ ─ ₓ 

 ( ) 

ₒ ─ ⌂ ₓ 

 ( ) 

ₒ ╩ ∆╢√╘─ ₓ 

 1⌐ ∆╟℮⌐⁸◖fiⱧꜙ⁸│♃כ ⁸ ┘ ╩ ⅎ⁸

─◖fi♥fi♠♦כ♃⌐ ╕╣╢ ≡⇔≥כꜛ◦♪▬ꜝ☻╩♃כ♦ ∆

╢ ≢№╢⁹ ⌐ ↕╣√◖fi♥fi♠♦⁸│♃כ ╩ ∆╢

ID⁸ ⁸♃כ♦ ┘⁸ ─♃כ♦ ⌐ ↕╣╢ ╩♃כ♦ ╗

─◖fi♥fi♠♦כ♃─ ID╩ ∆ ◖fi♥fi♠ID╩ ╗⁹ 

 ◖fiⱧꜙכ♃⅜ ℮ ─ ╣│ ─≤⅔╡≢№╢⁹ 

(1) ⅜⁸ ─◖fi♥fi♠♦כ♃╩ ⅛╠ ⇔⁸ ◖fi♥fi♠♦

 ⁹╢∆≥♃כ

(2) ⅜⁸ ◖fi♥fi♠♦כ♃⌐ ╕╣╢ ╩♃כ♦ ∆╢⁹  
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(3) ⅜⁸ ◖fi♥fi♠♦כ♃⌐ ╕╣╢ ◖fi♥fi♠ID⅜ ∆ ID

╩ ∆╢ ─◖fi♥fi♠♦כ♃╩ ⅛╠ ⇔⁸ ◖fi♥fi♠♦כ♃

≤∆╢⁹ 

(4) (2)⁸(3)╩ ╡ ∆⁹ 

 

 

ₒ 1ₓ 
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 1⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 2⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 3⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 4⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

 1⌐ ♃כ♦╢ │⁸ ID⁸ ♃כ♦ ┘ ◖fi♥fi♠ID≤™℮⁸

◖fi♥fi♠♦כ♃⅜ ♃כ♦╗ ─ ╩ ⇔√╙─⌐∆⅞∏⁸ ⌂

╘⌐ ╕╢⅛╠⁸ ╩ ⇔√ ─ ≢│⌂ↄ⁸₈ ₉

⌐ ⇔⌂™⁹ 

 

ה 2⌐≈™≡ 

 2⌐ ♃כ♦╢ │⁸ ID⁸ ♃כ♦ ┘ ◖fi♥fi♠ID≤™℮⁸

◖fi♥fi♠♦כ♃⅜ ♃כ♦╗ ─ ╩ ⇔√╙─≢№╢⁹ 2⌐⅔

™≡│ ⌐⁸ ♃כ♦ ⅜⁸ ⁸ ╩ ⅎ╢◖fiⱧꜙכ♃⌐

™╠╣╢↓≤⁸ ┘ ◖fiⱧꜙכ♃─ ⌐ ↕╣╢↓≤⅜ ↕╣≡

™╢╙──⁸↓╣│ ⌐⁸ ♃כ♦ ⅜ ⌂ ╩ ∆╢◖fiⱧꜙכ

♃⌐ ™╠╣╢≤™℮ ─ ⌐∆⅞⌂™⁹ 

 ⇔√⅜∫≡⁸ 2⌐ ♃כ♦╢ │⁸ ≤⇔≡╖≡⁸ ⌂ ╘

⌐ ╕╢⅛╠⁸ ╩ ⇔√ ─ ≢│⌂ↄ⁸₈ ₉⌐

⇔⌂™⁹ 

 

( ) 1 ♃כ♦⁸│⌐2┘ ⅜ ∆╢ ⅜ ╠ ↕╣≡™⌂™√╘⁸

⌐ ♃כ♦╢ │⁸ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏ ≤│™ⅎ⌂™⁹╟

∫≡⁸ ⌐ ♃כ♦╢ ⅜₈ ╩ ⇔√ ─ ₉⌐

∆╢⅛ ⅛│⁸ ₈ III 1  ┘ ─ ₉

⌐╟╡ ↕╣╢─≢⁸₈2.1.1.2 ♁ⱨ♩►◄▪─ ⌐ ≠ↄ ⅎ ₉⌐╟╢

│ ╦╣⌂™⁹ 

 

ה 3⌐≈™≡ 

 3⌐ ♃כ♦╢ │⁸₈ ─♃כ♦ ⌐╟╢ ⁸

─◖fi♥fi♠♦כ♃╩ ⅜ ⅛╠ ∆╢ ⌐ ™

╠╣╢₉≤─ ─ ⅛╠⁸◖fi♥fi♠♦כ♃⌐ ╕╣╢ ─♃כ♦

⁸ ⌐ ↕╣╢ ╩♃כ♦ ╗ ─◖fi♥fi♠♦כ♃╩ ⅛╠

∆╢≤™℮⁸◖fiⱧꜙכ♃⌐╟╢ ╩ ♃כ♦╢∆≥ ≢№╢≤

™ⅎ╢⁹╟∫≡⁸ ♃כ♦ │⁸◖fiⱧꜙכ♃⌐╟╢ ╩ ∆╢

≤™℮ ≢ⱪ꜡◓ꜝⱶ⌐ ∆╢ ╩ ∆╢⅛╠⁸ⱪ꜡◓ꜝⱶ⌐ כ♦╢∏

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf
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♃ ≢№╢⁹ 

 ∕⇔≡⁸ 3─ ⅛╠⁸ ─ ≤™℮ ⌐ ∂√ ─

─ │ ⅜⁸♁ⱨ♩►◄▪(ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏ )≤Ɫכ♪

►◄▪ (◖fiⱧꜙכ♃⅜ ⅎ╢ ⁸ )≤⅜ ⇔√

│ ⌐╟∫≡ ↕╣≡™╢≤ ≢⅝╢⁹∕─√╘⁸ ♃כ♦

│⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡ ⌐

∂√ ─◖fiⱧꜙכ♃( )─ ╩ ∆╢╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏ ⅜ ∆╢ ⅜Ɫכ♪►

◄▪ ╩ ™≡ ⌐ ↕╣≡™╢⅛╠⁸ 3⌐ ♃כ♦╢ │⁸

╩ ⇔√ ─ ≢№╡⁸₈ ₉⌐ ∆╢⁹  

 

ה 4⌐≈™≡ 

 4⌐ ♃כ♦╢ │⁸₈ ─♃כ♦ ⌐╟╢ ⁸

◖fi♥fi♠ID⅜ ∆ ID╩ ∆╢ ─◖fi♥fi♠♦כ♃╩

⅜ ⅛╠ ∆╢ ⌐ ™╠╣╢₉≤─ ─ ⅛╠⁸ 3

≤ ⌐⁸◖fi♥fi♠♦כ♃⌐ ╕╣╢ ─♃כ♦ ⁸ ⌐ ↕╣╢

╩♃כ♦ ╗ ─◖fi♥fi♠♦כ♃╩ ⅛╠ ∆╢≤™℮⁸◖fiⱧ

╢╟⌐♃כꜙ ╩ ♃כ♦╢∆≥ ≢№╢≤™ⅎ╢⁹╟∫≡⁸

♃כ♦ │⁸ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏ ≢№╢⁹  

 ∕⇔≡⁸ 3≤ ─ ⌐╟╡⁸ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏ ⅜

∆╢ ⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣≡™╢⅛╠⁸

4⌐ ♃כ♦╢ │⁸ ╩ ⇔√ ─ ≢№╡⁸₈ ₉

⌐ ∆╢⁹ 
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₡  2- 9₢ ─ ◦☻♥ⱶ ┘ 1 

(♁ⱨ♩►◄▪╩ ™√ ─ ⌐ ∆╢╙─(ⱦ☺Ⱡ☻ ))  

 

─  

 ─ ◦☻♥ⱶ ┘ 1 

 

─  

ₒ 1ₓ 

Ᵽ≤⁸כ◘  ⅜ ∆╢ ≤⁸ ≤

⅛╠ ↕╣╢◦☻♥ⱶ≢№∫≡⁸ 

 ⅜⁸ 

ID◙כꜚ  ┘ ╩ ⌐Ᵽכ◘ ∆╢ ╩

ⅎ⁸ 

 Ᵽ⅜⁸כ◘ 

⌐ID◙כꜚ  ─◙כꜚ≡↑ ╩ ∆╢ ≤⁸ 

 ⅛╠ ⌐ID◙כꜚ√⇔ ↑≡ ↕╣√

╩ ⅛╠ ∆╢ ≤⁸ 

 ─ ┘ ⌐ ≠™≡⁸ ⌂

╩ ∆╢ ≤⁸ 

 ↕╣√ ⌐ ⇔≡⁸ ┘

╩ ∆╢ ≤⁸╩ ⅎ⁸ 

 ⅜⁸ 

 ╕≢ ∆╢ ≤⁸ 

 ⌐≡⁸ ─ ⌐ ⇔≡ ╩ ℮

≤⁸ 

 ⇔√ ⌐ ∆╢ ─ ╩ ≤

⇔⁸ ─ ╩ ∆╢ ≤⁸╩ ⅎ╢↓≤╩

≤∆╢⁸ 

─ ◦☻♥ⱶ⁹ 

ₒ 1ₓ 

₈ ₉⌐

∆╢⁹ 

ₒ 2ₓ 

⌐ID◙כꜚ  ─◙כꜚ≡↑ ╩ ∆╢ ╩ ⅎ

╢ Ᵽ≤⁸כ◘ ⅜ ∆╢ ≤⁸

┘ ╩ ⅎ╢ ≤⅛╠ ↕╣╢◦☻♥ⱶ⌐⅔™

≡ ↕╣╢⁸ ─ ≢№∫≡⁸ 

 ⅜⁸ 

◙כꜚ  ID ┘ ╩ ⌐Ᵽכ◘ ∆╢☻♥♇ⱪ

≤⁸ 

 Ᵽ⅜⁸כ◘ 

⌐ID◙כꜚ  ↑╠╣≡ ↕╣√ ╩

⅛╠ ∆╢☻♥♇ⱪ≤⁸ 

 ─ ┘ ⌐ ≠™≡⁸ ⌂

╩ ∆╢☻♥♇ⱪ≤⁸ 

 ↕╣√ ⌐ ⇔≡⁸ ⁸ ┘

ₒ 2ₓ 

₈ ₉⌐

∆╢⁹ 
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╩ ∆╢☻♥♇ⱪ≤⁸ 

 ⅜⁸ 

 ⌐╟∫≡⁸ ╕≢ ∆╢☻♥♇ⱪ

≤⁸ 

 ⌐≡⁸ ⅜ ─ ⌐ ⇔≡

╩ ™⁸ ⇔√ ⌐ ∆╢ ─ ╩ ≤

⇔⁸ ─ ╩ ∆╢☻♥♇ⱪ≤⁸ 

⅛╠⌂╢⁸ ─ ⁹ 

 

 

 

 

─ ⌂  

ₒ ₓ 

 │⁸ ─≤⌂◒כⱴⱤכ♥╛ ─ ⌐⅔™≡⁸

╩ ⌐☻ⱦכ◘√⇔ ∆╢⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

─≤⌂◒כⱴⱤכ♥╛  ─ ⌐⅔↑╢ ≤⇔≡│⁸

╩♩כꜟ─ ∆╢◦ꜗ♩ꜟⱣ☻ ─ ╡ ⅜№╢⅜⁸ ⌂ ╩♃◒◦

כ ≢ ⌐ ∆╢√╘─ ╡ ╩ │☻ⱦכ◘╢∆ ⇔⌂⅛∫√⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 │⁸ ╩ ∆╢√╘⌐⁸ ─ ≢№╢ (

⅜ ≢ ⅜ ⌂ )╩ ™√⁸ ─ ╕≢ ╗ ☻ⱦכ◘

╩ ∆╢╙─≢№╢⁹ 

 ╕∏⁸ ─ ⌐⁸ ─ ╩ ⌐ ⌂ ≢ ∆

│◙כꜚ⁹╢ ⌐⅔™≡⁸ ─ ⅛╠ ≡⇔☻☿◒▪⌐Ᵽכ◘
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╩∆╢↓≤⌐╟╡⁸ ∆╢ ⌐ ╩ ┘ ∆↓≤⅜

≢⅝╢⁹ ╩ ↑ ↑√ Ᵽ│⁸כ◘ ⌂ ╩

⇔⁸ ⌐ ⅛℮╟℮ ╩ ∆⁹ │⁸ ⌐╟∫≡

⌐ ⁸ ─◙כꜚ╡╟⌐ ╩ ™⁸ ⅜ ◙כꜚ⁸

⌐ ╩ כ◦◒♃⁸│◙כꜚ╡╟⌐╣↓⁹∆ ≢ ─ ∆╢

⌐ ∆╢↓≤⅜≢⅝╢⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 ⁸ ⌂◦☻♥ⱶ ┘ ⌐≈™≡ ═╢⁹ 

 ─ ─ ─ ⁸ Ᵽכ◘ ┘ │⁸Ⱡ♇♩꞉כ

◒╩ ⇔≡ ≢№╢⁹ Ᵽ⌐⅔™≡⁸כ◘ ∕╣∙╣─

⁸ ⅜◙כꜚ┘ ⅛ ⅛╩ ∆ ⌐ ∆╢ ╩ ⇔≡

™╢⁹ 

⁸∏╕⁸│◙כꜚ╢№≢  ╩ ⇔≡⁸ ⌐Ᵽכ◘ ⇔

≡ ╩ ⇔√ ─ ╩∆╢⁹ ⌐╟╡⁸

≥ID◙כꜚ─ ≤╩ ╪∞ ⅜ ⌐Ᵽכ◘ ↕╣╢⁹

◙כꜚⱣ│⁸№╠⅛∂╘⁸כ◘ ID≤ꜚכ◙─ ≤╩ ↑≡ ⇔√

╩ ⅎ≡⅔╡⁸ ID◙כꜚ⁸╠⅛ ┘ ╩ ∆╢≤⁸

⅛╠ ⌐ID◙כꜚ ∆╢ ╩ ∆╢⁹ ™≡ Ᵽ│⁸כ◘

Ⱡ♇♩꞉כ◒╩ ⇔≡ ⇔√ ─ ┘ ⌐ ≠™

≡⁸ ⌂ ╩ ∆╢⁹∕⇔≡⁸ ↕╣√ ⌐

┘ ╩ ⇔⁸ ⌐ ⅛℮╟℮ ╩ ∆⁹ 

 │⁸ ⅜ ─ ⌐⅔™≡╙⁸ ╕≢ ∆╢↓

≤⅜ ⌂ ╩ ∆╢⁹ │ ─ ≢ ≢№

╡⁸ ⅎ┌⁸ ⅎ fi◘⁸GPS☿╛כ♄כ꜠─↑ ⅛╠ ⇔√

╛ ─ ╩ ⅜ ─◓fiꜞ▪♥☻╛כ♃כ⸗⁸⇔

╩ ∆╢↓≤≢ ↕╣╢⁹↕╠⌐⁸ │ ╩ ∆╢◌ⱷꜝ╩

™≡─ ╩ ⅎ≡⅔╡⁸ ⌐ ⁸ ─ ⌐ ⇔≡

⌐╟╢ ╩ ℮⁹∕⇔≡⁸ ╠⅛Ᵽכ◘ ⇔√ ⌐

∆╢ ─ ╩ ⇔√ ⌐│ ╩ ≤ ⇔⁸ ─♪▪

╩ ⇔≡ ╩ ∆↓≤≢ ╩ ∆╢⁹ 

 ↓╣⌐╟╡⁸ ─ ⌐⅔™≡⁸ ╩ ™√ ⅜☻ⱦכ◘

↕╣╢⁹ 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 2⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 
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 1⌐│⁸ Ᵽ⅜⁸כ◘ ⌐ID◙כꜚ√⇔ ↑≡ ↕╣√

╩ ⅛╠ ⇔⁸ ⌂ ⌐ ╩ ∆╢↓≤⁸

┘⁸ ⅜⁸ ⇔√ ╩ ™≡ ╩ ℮↓≤ ⅜

↕╣≡™╢⁹↓╣╠─ ⅛╠⁸ ─ ≤™℮ ⌐ ∂√

─ │ ⅜⁸ ╩ ⅎ╢ Ᵽ⁸כ◘ ╩ ⅎ╢

┘ ⅛╠ ↕╣╢◦☻♥ⱶ≤™℮⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄

▪ ≤⅜ ⇔√ ⌐╟∫≡ ↕╣≡™╢≤ ≢⅝╢⁹∕─√

╘⁸ 1⌐ ╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤

⌐╟∫≡ ⌐ ∂√ ─ ◦☻♥ⱶ╩ ∆╢╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢⅛╠⁸ 1⌐ ╢ │⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹ 

 

ה 2⌐≈™≡ 

 2⌐│⁸ Ᵽ⅜⁸כ◘ ⌐ID◙כꜚ√⇔ ↑≡ ↕╣√

╩ ⅛╠ ⇔⁸ ⌂ ⌐ ╩ ⇔⁸

⌐⅔™≡│⁸ ⇔√ ╩ ™≡ ╩ ℮↓≤ ⅜ ↕

╣≡™╢⁹↓╣╠─ ⅛╠⁸ ─ ≤™℮ ⌐ ∂√

─ │ ⅜⁸ ╩ ⅎ╢ Ᵽ⁸כ◘ ╩ ⅎ╢

┘ ⅛╠ ↕╣╢◦☻♥ⱶ⌐⅔↑╢ ─ ≤™℮⁸♁ⱨ♩

►◄▪≤Ɫכ♪►◄▪ ≤⅜ ⇔√ ⌐╟∫≡ ↕╣≡™╢≤

™ⅎ╢⁹∕─√╘⁸ 2⌐ ╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤

⅜ ∆╢↓≤⌐╟∫≡ ⌐ ∂√ ─ ◦☻♥ⱶ─

╩ ∆╢╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢⅛╠⁸ 2⌐ ╢ │⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹ 
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₡  2- 10₢ ─ ◦☻♥ⱶ ┘ 2 

(♁ⱨ♩►◄▪╩ ™√ ─ ⌐ ∆╢╙─(ⱦ☺Ⱡ☻ ))  

 

─  

 ─  

 

─  

ₒ 1ₓ 

Ᵽ≤⁸כ◘  ⅜ ∆╢ ≤⁸ ≤

⅛╠ ↕╣╢◦☻♥ⱶ≢№∫≡⁸ 

⅜Ᵽכ◘  ⅛╠ ╩ ⇔√ ─

╩ ↑ ↑╢≤⁸ ⌐ ⇔≡ ╩

∆╢↓≤╩ ≤∆╢⁸ ─ ◦☻♥ⱶ⁹ 

ₒ 1ₓ 

₈ ₉⌐

⇔⌂™⁹ 

ₒ 2ₓ 

Ᵽ≤⁸כ◘  ⅜ ∆╢ ≤⁸ ≤

⅛╠ ↕╣╢◦☻♥ⱶ⌐╟∫≡ ↕╣╢⁸ ─

≢№∫≡⁸ 

⅜Ᵽכ◘  ⅛╠ ╩ ⇔√ ─

╩ ↑ ↑╢≤⁸ ⌐ ⇔≡ ╩

∆╢↓≤╩ ≤∆╢⁸ ─ ⁹ 

ₒ 2ₓ 

₈ ₉⌐

⇔⌂™⁹ 

 

 

 

 

─ ⌂  

ₒ ₓ 

 │⁸ ─≤⌂◒כⱴⱤכ♥╛ ─ ⌐⅔™≡⁸ ⌂⇔

⌐ ⅜ ⌂ ╩ ⌐☻ⱦכ◘√⇔ ∆╢⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 
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─≤⌂◒כⱴⱤכ♥╛  ─ ⌐⅔↑╢ ≤⇔≡│⁸

╩♩כꜟ─ ∆╢◦ꜗ♩ꜟⱣ☻ ─ ╡ ⅜№╢⅜⁸ ⌂ ╩♃◒◦

כ ≢ ⌐ ∆╢√╘─ ╡ ╩ │☻ⱦכ◘╢∆ ⇔⌂⅛∫√⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 ─ ⌐⁸ ─ ╩ ⌐ ⌂ ≢ ∆╢⁹

⌐⅔™≡⁸ ─ ⁸ Ᵽכ◘ ┘ │⁸Ⱡ♇♩꞉כ◒

╩ ⇔≡ │◙כꜚ⁹╢№≢ ⌐⅔™≡⁸ ─ ⅛╠

≡⇔☻☿◒▪⌐Ᵽכ◘ ╩∆╢↓≤⌐╟╡⁸ ∆╢ ⌐

╩ ┘ ∆↓≤⅜≢⅝╢⁹ ╩ ↑ ↑√ Ᵽ│⁸כ◘

─ ⌐ ⇔≡ ⌐ ⅛℮╟℮⁸Ⱡ♇♩꞉כ◒╩ ⇔≡

╩ ∆⁹ │ ⌐ ∂≡ ╕≢ ⇔⁸ ⌐ ⁸

⌐◙כꜚ ╩ כ◦◒♃⁸│◙כꜚ╡╟⌐╣↓⁹∆ ≢ ─ ∆╢

⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 2⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 

 

 1 ┘2⌐│₈ ₉≤─ │№╢╙──⁸ ⌐ ∆

╢ ╛ ⅜ ℮ ⌐≈™≡│ ↕╣≡™⌂™⁹╟

∫≡⁸ 1 ┘2⌐ ╢ │⁸ ₈ III 1  ┘

─ ₉2.2(2)⌐ →╠╣╢(i) ⌐ ∆╢ │ ⌐ ℮

╩ ⌐ ℮╙─⁸(ii) ─ ⌐ ≠ↄ ╩ ⌐ ℮

╙─⁸─™∏╣⌐╙ ⇔⌂™⁹ 

 ™≡⁸₈♁ⱨ♩►◄▪⌐╟╢ ⅜⁸Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢₉⅛ ⅛╩ ∆╢⁹ 1 ┘2⌐⅔™≡│⁸ כ◘

Ᵽ≤ ≤ ≤⅛╠ ↕╣╢◦☻♥ⱶ⅜ ™╠╣╢↓≤⅜

↕╣≡™╢╙──⁸₈ ⅜Ᵽכ◘ ⅛╠ ╩ ⇔√

─ ╩ ↑ ↑╢≤⁸ ⌐ ⇔≡ ╩ ∆

╢₉─╖≢№∫≡ │ ↕╣≡⅔╠∏⁸ ─ ≤™℮

⌐ ∂√ ─ ─ │ ╩ ∆╢√╘─ │

⅜ ↕╣≡™╢≤│™ⅎ⌂™⁹∕─√╘⁸ 1 ┘2⌐ ╢ │⁸

♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡ ⌐ ∂√

─ ◦☻♥ⱶ │∕─ ╩ ∆╢╙─≢│⌂™⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™⌂™⅛╠⁸ 1 ┘ 2⌐ ╢ │⁸ ╩ ⇔√

─ ≢│⌂ↄ⁸₈ ₉⌐ ⇔⌂™⁹  

 

http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=6
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/tukujitu_kijun_bm/03_0100bm.pdf#page=6
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[ ─ ]  

 ╩ ∆╢↓≤│≢⅝⌂™⁹ 

 

( )  

 ─ ─ ⌂ ⌐│⁸₈ ─ ⁸ Ᵽכ◘ ┘

│⁸Ⱡ♇♩꞉כ◒╩ ⇔≡ │◙כꜚ₉⁸₈╢№≢ ⌐⅔™≡⁸

─ ⅛╠ ≡⇔☻☿◒▪⌐Ᵽכ◘ ╩∆╢↓≤⌐╟╡⁸

∆╢ ⌐ ╩ ┘ ∆↓≤⅜≢⅝╢₉ ─ ⅜№╢─╖

≢⁸ ─ ≤™℮ ⌐ ∂√ ─ ─ │ ╩

∆╢√╘─ │ ⅜ ↕╣≡™⌂™√╘⁸ 1 ┘

2 ⌐ ╢ ╩₈♁ⱨ♩►◄▪⌐╟╢ ⅜⁸Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢₉╟℮⌐ ∆╢↓≤│≢⅝⌂™⁹ 
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₡  2- 11₢ ╩ ∆╢◄ꜞ▪  ♃כ♦

♃כ♦♠fi♥fi◖─┼◙כꜚ) ─√╘─ ╩ ∆╢◄ꜞ▪ ⌐♃כ♦

∆╢╙─( ))  

 

─  

 ╩ ∆╢◄ꜞ▪ ♃כ♦♠fi♥fi◖⁸♃כ♦ ⁸◖fi♥fi♠

 ♃כ♦

 

─  

ₒ 1ₓ 

 ⅛╠ ⁸♪כⱡ♩כꜟ─ ─ ⱡ⁸♪כ ─ꜞ

─♪כⱨⱡכ ⌐≡ ↕╣╢ ╩ ∆╢◄ꜞ▪ ♃כ♦

≢№∫≡⁸ 

⁸│♪כⱨⱡכꜞ  ◄ꜞ▪─ ┘◖fi♥fi♠♦

╩♃כ ⇔⁸ 

 ⱡ⁸∟℮─♪כ ⌐ ─ ╩♪כⱨⱡכꜞ ⅎ

╢ ⱡ⁸│♪כ ─ ─ ⱳ▬fi♃⁸─┼♪כⱨⱡכꜞ

┘⁸ ─ ⌐♪כⱨⱡכꜞ─ ∆╢ ─

◄ꜞ▪╩ ─ ≢ ∆╢ ─ ╩ ⇔⁸ 

 ⱡ⁸∟℮─♪כ ⌐ ─ ⱡכ♪╩ ⅎ╢

ⱡ⁸│♪כ ─ ─ ⱡכ♪┼─ⱳ▬fi♃⁸ ┘⁸

─ ─ ⱡכ♪⅜ ∆╢ ─ ╩

─ ≢ ∆╢ ─ ╩ ⇔⁸ 

⁸│♪כⱡ♩כꜟ  ─ ─ ⱡכ♪┼─ⱳ▬fi

♃╩ ⇔⁸ 

 ◖fi♥fi♠ ⌐Ᵽכ◘ ↕╣╢≤≤╙⌐⁸ 

 ◖fi♥fi♠ ♪כⱡ♩כꜟⱣ⅜⁸כ◘ │ ⱡכ♪⅜

∆╢ⱳ▬fi♃⌐ ™⁸ ≡⇔≥כ◐ ↕╣√

╩ ⌐ ∆╢ ◄ꜞ▪⌐ ╩♪כⱨⱡכꜞ╢∆ ∆

╢ ⌐ ™╠╣╢⁸ 

╩ ∆╢◄ꜞ▪  ⁹♃כ♦

ₒ 1ₓ 

₈ ₉⌐

∆╢⁹ 

ₒ 2ₓ 

 1 ─ ╩ ∆╢◄ꜞ▪ ╩♃כ♦ ⇔√◖fi

♥fi♠  Ᵽ⅜⁸כ◘

≡⇔≥כ◐  ╩ ⇔⁸ 

♪כⱡ♩כꜟ  ─ ─ ⱡכ♪⅜ ∆╢

─ ≤ ≤─ ⌐╟╡⁸

╩ ⌐ ∆╢ ⌐ ∆╢ ⱡ

╩♪כ ⇔⁸ 

 ╩ ⌐ ∆╢ ◄ꜞ▪⌐ ∆╢ꜞ

⅜♪כⱨⱡכ ↕╣╢╕≢⁸ ↕╣√ ⱡכ♪─╟╡

─ ─ ⱡכ♪⅜ ∆╢ ─

ₒ 2ₓ 

₈ ₉⌐

∆╢⁹ 
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⁸ │ ─ ⅜♪כⱨⱡכꜞ ∆╢ ◄ꜞ▪─

≤ ≤─ ╩ ╡ ⇔⁸ 

⅜♪כⱨⱡכꜞ√╣↕  ∆╢◖fi♥fi♠♦כꜚ╩♃כ

◙⌐ ∆╢⁸ 

◖fi♥fi♠♦כ♃ ⁹ 

ₒ 3ₓ 

 2 ─ ≢№∫≡⁸ 

 ◖fi♥fi♠♦כ◕─◙כꜚ⁸⅜♃כⱶ ≢ ⱶכ◕╢∆

▪ⱪꜞ◔כ◦ꜛfi ≢ ™╠╣╢▪▬♥ⱶ │◐ꜗꜝ◒♃⌐ ∆

 ⁸╢№≢♃כ♦╢

◖fi♥fi♠♦כ♃ ⁹ 

ₒ 3ₓ 

₈ ₉⌐

∆╢⁹ 

ₒ 4ₓ 

 3 ─ ⌐◙כꜚ╡╟⌐ ↕╣╢◖fi♥fi♠♦כ

♃⁹ 

ₒ 4ₓ 

₈ ₉⌐

⇔⌂™⁹ 

 

 

ₒ 1ₓ 
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ₒ 2ₓ 

 
 

ₒ 3ₓ 
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ₒ 4ₓ 
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─ ⌂ ─  

ₒ ₓ 

♃כ♦♠fi♥fi◖─┼◙כꜚ⁸│  ♃כ♦─╘√─ ⌐ ∆╢⁹ 

ₒ ₓ 

 1─╟℮⌐⁸ ─ ─ ◄ꜞ▪ ⌐≡⁸ ◦כ◔ꜞⱶ▪ⱪכ◕─

ꜛfi╩ ⱶכ◕╢∆ ╩ ⌐◙כꜚ╢∆ ⇔⁸∕─ ◄ꜞ▪⌐ ↑╠

⌐ⱶכ◕⁸√╣ ∆╢◖fi♥fi♠♦כ♃╩ ⱶכ◕ ⌐ ⅜☻ⱦכ◘╢∆

⅜◙כꜚⱦ☻⌐⅔™≡│⁸כ◘─↓⁹╢™≡╣╦ ⌐ ─ ◄ꜞ▪

⌐™╢≤ ↕╣√ ⁸ ⱶכ◕⌐ ⌐ ◄ꜞ▪⌐ ↑╠

╣√◖fi♥fi♠♦כ♃⅜ ⁸│◙כꜚ⁸√╕⁹╢╣↕ ∆╢◖fi♥fi♠♦

╩♃כ ∆╢√╘⌐⁸∕─◖fi♥fi♠♦כ♃─ ╩ ↑╠╣╢ ─

◄ꜞ▪⌐ ⌐ ∆╢↓≤╙ ↕╣╢⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

ⱶכ◕≡™⅔⌐fiꜛ◦כ◔ꜞⱶ▪ⱪכ◕⌂℮╟─↓⁸⇔⅛⇔  ╩ ╘╢√╘

⌐│⁸ ⌂ ─ ◄ꜞ▪╩ ∆╢ ⅜№╢⁹∆╢≤⁸ ─ ≢│⁸

─◙כꜚ ╩ ⌐ ∆╢ ◄ꜞ▪╩ ∆╢√╘⌐⁸ ≡─

◄ꜞ▪─ ─◙כꜚ≥ ≤╩ ∆╢ ⅜№╡⁸ ⅜

⅝™ ≢№∫√⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 ( ) 

ₒ ─ ─ ₓ 

 ◖fi♥fi♠ ⅜◙כꜚⱣ│⁸כ◘ ⱶכ◕╢∆ ─◙כꜚ╠⅛

╩ ≡⇔≥כ◐ ⇔⁸ ╩ ⌐ ∆╢ ◄ꜞ

▪╩ ⇔⁸ ↕╣√ ◄ꜞ▪⌐ ↑╠╣√◖fi♥fi♠♦כꜚ╩♃כ

◙⌐ ∆╢⁹ ⱶכ◕ │⁸ ┘ ╩ ∆╢⁹◖

fi♥fi♠♦כ◕─⧵⁸│≡⇔≥♃כⱶ ≢ fiꜛ◦כ◔ꜞⱶ▪ⱪכ◕╢∆

≢ ™╠╣╢▪▬♥ⱶ╛◐ꜗꜝ◒♃ ⌐ ⅜♃כ♦╢∆ ╕╣╢⁹◖fi♥fi♠

Ᵽ⌐⅔™≡⁸כ◘ ◄ꜞ▪ ┘◖fi♥fi♠♦⁸│♃כ ─╟℮⌂

─◄ꜞ▪ ⌐♃כ♦ ╕╣╢╟℮⌐ ↕╣⁸◖fi♥fi♠ ─Ᵽכ◘

ⅎ╢ ⌐ ↕╣≡™╢⁹ 

(◄ꜞ▪ ♃כ♦─♃כ♦ ) 

 ◄ꜞ▪│⁸∕─ ⌐⅔↑╢ ─ (x1,y1)⁸(x2,y2)

⌐╟∫≡⁸ ⅜ ↕╣╢⁹ ◄ꜞ▪│⁸∕─ ─ ─ ◄

ꜞ▪≤≤╙⌐⁸1≈─ (Minimum Bounding Rectangle) ⌐ ↕╣

╢⁹ ≤│⁸ ─ ◄ꜞ▪╩ ─ ⌐≡ ∆╢ ≢№

╡⁸ ◄ꜞ▪≤ ∂ↄ⁸∕─ ⌐⅔↑╢ ─ ⌐╟∫≡⁸

⅜ ↕╣╢⁹ │⁸∕─ ─ ─ ≤

≤╙⌐⁸↕╠⌐ ─ ⌐ ↕╣╢⁹↓─╟℮⌐⇔≡⁸ ─

◄ꜞ▪ ┘ ⅛╠ ╢ ♃כ♦─ ⅜ ↕╣╢⁹  
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♃כ♦  ─ ⁸╡№≢♪כⱡ♩כꜟ│ ⌐ ∆╢ⱡכ♪

╩ ⱡ⁸♪כ ◄ꜞ▪⌐ ∆╢ⱡכꜞ⅜♪כⱨⱡכꜟ⁹╢№≢♪כ♩ⱡ

─⧵⁸│♪כ ─ ─ ⱡכ♪┼─ⱳ▬fi♃╩ ∆╢⁹ ⱡ⁸│♪כ

∆╢ ─ ⁸ ┘╟╡ ─ⱡכ♪≢№╢ ─ ⱡ

♪כ ╩♃ⱳ▬fi─┼♪כⱨⱡכꜞ│ ∆╢⁹ ⁸│♪כⱨⱡכꜞ ∆╢

◄ꜞ▪─ ⁸ ┘◖fi♥fi♠♦כ♃╩ ∆╢⁹  

 2│⁸ ◄ꜞ▪ ┘ ─ ≢№╢⁹ ◄ꜞ▪A C│

з⌐⁸ ◄ꜞ▪D F│ и⌐ ↕╣≡™╢⁹ 

 3│⁸ 2─ ⌐ ↕╣╢◄ꜞ▪ ♃כ♦─♃כ♦ ≢№╢⁹

з⌐ ∆╢ ⱡ⁸│♪כ ◄ꜞ▪A C⌐ ♪כⱨⱡכꜞ╢∆

┼─ⱳ▬fi♃╩ ⇔⁸ и⌐ ∆╢ ⱡ⁸│♪כ ◄ꜞ▪D

F⌐ ╩♃ⱳ▬fi─┼♪כⱨⱡכꜞ╢∆ ∆╢⁹ ⁸│♪כⱡ♩כꜟ─

ⱡכ♪┼─ⱳ▬fi♃╩ ∆╢⁹ ⅜♃כ♦♠fi♥fi◖⁸│⌐♪כⱨⱡכꜞ

↑╠╣╢⁹ 

(◖fi♥fi♠♦כ♃ ) 

 4╩ ™≡⁸◖fi♥fi♠ ⅜Ᵽכ◘ ℮◖fi♥fi♠♦כ♃ ╩

⅜◙כꜚ⁹╢∆ ⱶכ◕╢∆ ─◙כꜚ╠⅛ ╩ ≡⇔≥כ◐

∆╢≤(S1)⁸ꜟכ♩ⱡכ♪ ─ ⱡכ♪╩ ⇔(S2)⁸ ⱡכ♪

⅜ ∆╢ ≤ ≤╩ ∆╢(S3)⁹ ⌐╟╡⁸

╩ ⌐ ∆╢ ⌐ ∆╢ ⱡכ♪⅜ ∆╢⅛ ⅛

╩ ⇔(S4)⁸ ∆╢ │⁸ ⱡכ♪─ ─ⱡכ♪╩ ∆╢(S5)⁹

⇔⌂™ ─⅛╣∏™⅜◙כꜚ⁸│ ◄ꜞ▪ ⌐ ⇔⌂™≤ ↕╣⁸

╩ ⇔⁸◖fi♥fi♠♦כ♃ ╩ ╦⌂™⁹ ™≡⁸ ⱡכ

♪─ ─ⱡכꜞ⅜♪כⱨⱡכ♪≢№╢⅛ ⅛╩ ∆╢(S6)⁹ꜞכⱨⱡכ♪≢

│⌂™ ⁸∆⌂╦∟ ⱡכ♪≢№╢ │S3┼ ⌐♪כⱨⱡכꜞ⁸╡

∆╢╕≢⁸S3 S5─ ╩ ╡ ╢№≢♪כⱨⱡכꜞ⁹∆ │⁸ ⱨכꜞ

ⱡכ♪⅜ ∆╢ ◄ꜞ▪─ ≤ ≤╩ ⇔(S7)⁸

╩ ⌐ ∆╢ ◄ꜞ▪⌐ ⅜♪כⱨⱡכꜞ╢∆ ∆╢⅛ ⅛

╩ ⇔(S8)⁸ ∆╢ │⁸ ⅜♪כⱨⱡכꜞ ∆╢◖fi♥fi♠♦כ♃╩

⌐◙כꜚ ∆╢(S9)⁹ ⇔⌂™ ─⅛╣∏™⅜◙כꜚ⁸│ ◄ꜞ▪ ⌐

⇔⌂™≤ ↕╣⁸ ╩ ⇔⁸◖fi♥fi♠♦כ♃ ╩ ╦⌂™⁹ 

 ⌂◖fi♥fi♠♦כ♃ ╩ 2⁸3─ ╩ ™≡ ∆⁹↓─ ≢│⁸

⁸│◙כꜚ ◄ꜞ▪C ⌐ ⇔≡™╢⁹╕∏⁸ כⱡ♩כꜟ⁸≥

♪ ┘ ⱡכ♪⅜ ∆╢ ≤─ ╩ ╡ ∆↓≤≢⁸

⅜ з⌐ ⌐ ↕╣╢↓≤╩ ∆╢⁹ ™≡⁸

з⌐ ∆╢ ⱡכ♪─ ⅜♪כⱨⱡכꜞ─ ∆╢ ◄ꜞ▪A C─

≤ ≤─ ⌐╟╡⁸ ⅜ ◄ꜞ▪C⌐ ⌐

↕╣╢↓≤╩ ∆╢⁹╟∫≡⁸ ◄ꜞ▪C⌐ ⅜♪כⱨⱡכꜞ╢∆

∆╢◖fi♥fi♠♦כꜚ⅜♃כ◙⌐ ↕╣╢⁹  
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 ─╟℮⌐⁸ ◄ꜞ▪╩ ≢ ∆╢↓≤⌐╟╡⁸ ≡⇔≥כ◐

─◙כꜚ√╣↕ ╩ ⌐ ∆╢ ◄ꜞ▪╩ ∆╢

⅜⁸ ─ ─ ─╖≢ ╗⁹∕─√╘⁸ ≡─ ◄ꜞ▪─

─◙כꜚ≥ ≤─ ╩ ℮ ≤ ⇔≡⁸ ◄

ꜞ▪─ ╩ ⌐ ℮↓≤⅜≢⅝╢⁹ 

 

 

 1-3⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 4⌐ ╢ │⁸₈ ₉⌐ ⇔⌂™⁹ 

 

 

ה 1⌐≈™≡ 

 1⌐ ╢◄ꜞ▪ ♪כⱡ♩כꜟ⁸│♃כ♦ ┘ ⱡכ♪⅜ ∆╢ⱳ

▬fi♃⌐ ∫√ ⌐╟╡⁸ ≡⇔≥כ◐ ↕╣√ ╩

⌐ ∆╢ ◄ꜞ▪─ ╩ ≤∆╢ ╩ ╟⁹╢№≢♃כ♦╢∆

∫≡⁸ ₈ ╩ ─♃כ♦─⧵⁸│₉♃כ♦╢∆ ∆╢ ⅜◖fiⱧꜙכ

♃⌐╟╢ ╩ ∆╢≤™℮ ≢ⱪ꜡◓ꜝⱶ⌐ ∆╢ ╩ ∆╢⅛

╠⁸ⱪ꜡◓ꜝⱶ⌐ ∏╢╙─≢№╢⁹ 

 ∕⇔≡⁸ 1─ ⅛╠⁸ ≡⇔≥כ◐ ↕╣√ ╩ ╗

◄ꜞ▪─ ≤™℮ ⌐ ∂√ ─ ─ │ ⅜⁸◄ꜞ▪

╩♃כ♦ ⇔√◖fi♥fi♠ ╢╟⌐Ᵽכ◘ ─ ≤™℮⁸♁ⱨ

♩►◄▪(ⱪ꜡◓ꜝⱶ⌐ ∏╢₈ ╩ ▪◄►♪כⱢ≥(₉♃כ♦╢∆ ≤⅜

⇔√ │ ⌐╟∫≡ ↕╣≡™╢≤ ≢⅝╢⁹∕

─√╘⁸ ₈ ╩ ▪◄►♪כⱨ♩►◄▪≤Ɫ♁⁸│₉♃כ♦╢∆ ≤

⅜ ∆╢↓≤⌐╟∫≡ ⌐ ∂√ ─ ─ ╩

∆╢╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸ⱪ꜡◓ꜝⱶ⌐ ∏╢₈ ╩ ⅜₉♃כ♦╢∆ ∆╢

⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐ ↕╣≡™╢⅛╠⁸ 1⌐ ╢◄

ꜞ▪ ⁸│♃כ♦ ╩ ⇔√ ─ ≢№╡⁸₈ ₉⌐

∆╢⁹ 

 

ה 2⌐≈™≡ 

 2─ ⅛╠⁸ ≡⇔≥כ◐ ↕╣√ ⌐ ∂√◖fi♥fi♠

─♃כ♦ ≤™℮ ⌐ ∂√ ─ ─ │ ⅜⁸◄ꜞ▪

╩♃כ♦ ⇔√◖fi♥fi♠ ╢╟⌐Ᵽכ◘ ─ ≤™℮⁸♁ⱨ

♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ⇔√ ⌐╟∫≡ ↕╣≡™╢

≤ ≢⅝╢⁹∕─√╘⁸ 2⌐ ╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪

≤⅜ ∆╢↓≤⌐╟∫≡ ⌐ ∂√ ─ ─

╩ ∆╢╙─≢№╢⁹ 
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 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢⅛╠⁸ 2⌐ ╢ │⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹ 

 

ה 3⌐≈™≡ 

 3│ 2╩ ∆╢╙─≢№╡⁸∕─ ⅛╠⁸ 2⌐≈™≡─

≤ ⌐⁸ ≡⇔≥כ◐ ↕╣√ ⌐ ∂√◖fi♥fi♠♦כ♃

─ ≤™℮ ⌐ ∂√ ─ ─ │ ⅜⁸◄ꜞ▪ כ♦

♃╩ ⇔√◖fi♥fi♠ ╢╟⌐Ᵽכ◘ ─ ≤™℮⁸♁ⱨ♩►◄

▪≤Ɫכ♪►◄▪ ≤⅜ ⇔√ ⌐╟∫≡ ↕╣≡™╢≤

≢⅝╢⁹∕─√╘⁸ 3⌐ ╢ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤

⅜ ∆╢↓≤⌐╟∫≡ ⌐ ∂√ ─ ─ ╩

∆╢╙─≢№╢⁹ 

 ⇔√⅜∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡

⌐ ↕╣≡™╢⅛╠⁸ 3⌐ ╢ │⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹ 

 

ה 4⌐≈™≡ 

 ─ ( ∕╣ ⁸ ╛ )⌐ ╩ ⇔⌂™╟℮

⌂⁸ ─ ⌂╢ ( ↕╣╢ ─ ⌐─╖ ╩ ∆╢╙─≢№∫≡⁸

─ ╩ √╢ ≤∆╢╙─)│ 29 1 ≢™℮₈ ₉(₈

╩ ⇔√ ─ ₉)⌐ ⇔⌂™⁹ 

 4⌐ ╢◖fi♥fi♠♦כ◕─◙כꜚ⁸│♃כⱶ ≢ ⱶ▪ⱪכ◕╢∆

fiꜛ◦כ◔ꜞ ≢ ™╠╣╢▪▬♥ⱶ │◐ꜗꜝ◒♃⌐ ⁸≡∫№≢♃כ♦╢∆

◖fi♥fi♠ ⌐◙כꜚ╠⅛Ᵽכ◘ ↕╣╢╙─≢№╢↓≤⅜ ↕╣≡™

╢⌐∆⅞∏⁸ ╛ ⌐ ╠ │⌂™⁹⇔√⅜∫≡⁸

4⌐ ╢◖fi♥fi♠♦⁸│♃כ ─ ( ∕╣ ⁸ ╛

)⌐ ╩ ⱶכ◕─◙כꜚ⁸₈∏╠⅔≡⇔ ≢ ꜞⱶ▪ⱪכ◕╢∆

fiꜛ◦כ◔ ≢ ™╠╣╢▪▬♥ⱶ │◐ꜗꜝ◒♃⌐ ≥₉╢№≢♃כ♦╢∆

™℮ ─ ⌐─╖ ╩ ∆╢╙─≢№∫≡⁸ ─ ╩ √╢ ≤

∆╢╙─≢№╢⁹╕√⁸ ◖fi♥fi♠♦⁸│♃כ◄ꜞ▪ ⱨכꜞ─♃כ♦

ⱡכ♪⌐ ─♃כ♦─⧵⁸≡∫№≢╖─╢╣↕ ∆╢ ⅜◖fiⱧꜙכ♃⌐╟

╢ ╩ ╠ ∆╢╙─≢│⌂™⅛╠⁸ⱪ꜡◓ꜝⱶ⌐ ∏╢₈ ╩

╙⌐₉♃כ♦╢∆ ⇔⌂™⁹ 

 ╟∫≡⁸ 4⌐ ╢◖fi♥fi♠♦⁸│♃כ ─ ⌂╢ ≢№╡⁸

≤⇔≡₈ ╩ ⇔√ ─ ₉≢│⌂ↄ⁸₈ ₉⌐ ⇔

⌂™⁹ 

 

─  
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 ─ ─ ⌂ ─ ╩ ∆╢ ╡⁸◖fi♥fi♠♦⁸│♃כ

─ ⌐─╖ ⅜№╡⁸╕√⁸ⱪ꜡◓ꜝⱶ⌐ ∏╢╙─≢│⌂™≤ ↕╣

╢─≢⁸ 4⌐ ╢◖fi♥fi♠♦כ♃⌐≈™≡│ ╩ ∆╢↓≤⅜

≢⅝⌂™⁹ 
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₡  2- 12₢ ↕╣√Ɽ♇◔כ☺ⱨ□▬ꜟ─♦כ♃  

( ↕╣√Ɽ♇◔כ☺ⱨ□▬ꜟ─♦כ♃ ⌐ ∆╢╙─(☿◐ꜙꜞ♥▫

) )  

 

─  

 ↕╣√Ɽ♇◔כ☺ⱨ□▬ꜟ─♦כ♃ ⌐ ∆╢╙─(☿◐ꜙꜞ♥▫

)  

 

─  

ₒ 1ₓ 

─♃כ♦  ⅜⁸ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ1

N(N│2 ─ )⌐ ∂√ ≢ ↕╣√ כ♦

♃≤⁸ 

 ☿◐ꜙꜞ♥▫꜠ⱬꜟ1 (N-1)─ ─ ≢№∫≡⁸∕╣∙

╣─☿◐ꜙꜞ♥▫꜠ⱬꜟ╟╡╙1≈ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ─

⌐╟∫≡ ↕╣√ ≤⁸  

 ⌐╟∫≡ ↕╣√⁸ ─♃כ♦

┘ ╩ ∆⁸ ≤⁸╩ ╗⁸Ɽ♇◔

♃כ♦─ꜟ▬□ⱨ☺כ ≢№∫≡⁸ 

 Ɽ♇◔כ☺ⱨ□▬ꜟ ┘1 N─℮∟™∏╣⅛ ─☿◐ꜙꜞ

♥▫꜠ⱬꜟ─ ╩ ∆╢ ≤⁸ כ♦╢╟⌐

♃─ ╩ ℮ ≤╩ ⅎ╢ ⅜⁸  

 ⅜ ∆ ⌐ ™⁸ ⌐╟∫≡

∟℮─♃כ♦ ⌂ ┘☿◐ꜙꜞ♥▫꜠ⱬꜟ⅜

1≈ ─ ╩ ⇔≡ ∆╢ ╩⁸☿◐ꜙꜞ♥

▫꜠ⱬꜟ1─ ╩ ⇔≡ ∆╢╕≢ ╡ ∆

⌐ ™╠╣╢⁸ 

Ɽ♇◔כ☺ⱨ□▬ꜟ─♦כ♃ ⁹ 

ₒ 1ₓ 

₈ ₉⌐

∆╢⁹ 
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ₒ 1ₓ( ─√╘⁸₈☿◐ꜙꜞ♥▫꜠ⱬꜟ₉╩₈꜠ⱬꜟ₉≤ )  

 
 

ₒ 2ₓ( ─√╘⁸₈☿◐ꜙꜞ♥▫꜠ⱬꜟ₉╩₈꜠ⱬꜟ₉≤ )  
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─ ⌂ ─  

ₒ ₓ 

 │⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ⅜ ⌂╢ ╩ ╗ ╩♃כ♦

♃כ♦√⇔ ⌐ ∆╢⁹ 

ₒ ₓ 

 ─ IoT ─ ⌐╟╡⁸ ☿fi◘⅛╠ ⇔√ ─ ╛⁸

─ ( ⁸ )⌐ ∆╢ כ♦◓♇ⱦ╢╝╦™)♃כ♦─

♃)╩ ∆╢↓≤⅜ ≤⌂╡⁸↓╣╠ⱦ♇◓♦כ♃╩ ⇔≡ ⌂ ╩

╢√╘─ ⅜ ╪⌐ ↕╣≡™╢⁹ ⁸│⌐♃כ♦⌂℮╟─↓≢

─ ╛ ─ⱪꜝ▬Ᵽ◦ ⅜ ⌐ ♃כ♦⁸╘√╢╣╕

⌐ ⇔≡ ╩♃כ♦ ∆╢ ⌐│⁸☿◐ꜙꜞ♥▫⌐ ∆╢

⅜№╢⁹ 

 ☿◐ꜙꜞ♥▫ ─ ♃כ♦⁸≡⇔≥≈ ⅜⁸ ─♃כ♦

⌐ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ╩ ─♃כ♦⁸⌐╙≥≥╢∆ ≢№╢

⌐ ⇔≡╙ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ╩ ⇔≡⅔ↄ ⅜№╢⁹↓─

⁸ ─♃כ♦ ╩∕─☿◐ꜙꜞ♥▫꜠ⱬꜟ⌐ ∂√ ⌐≡

⇔⁸ ⌐ ⇔≡│⁸ ⌐ ↕╣√☿◐ꜙꜞ♥▫꜠ⱬꜟ

─ ─ ╩ ∆╢⁹ │⁸ ↕╣√ ╩ ™≡⁸

♃כ♦ ⁸ ⌐ ↕╣√☿◐ꜙꜞ♥▫꜠ⱬꜟ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ⅜

↕╣√ ╩ ∆╢⁹ ⅎ┌⁸ ♃כ♦ ─₈ ₉ ⌐☿◐

ꜙꜞ♥▫꜠ⱬꜟ 3⁸₈ ₉ ⌐☿◐ꜙꜞ♥▫꜠ⱬꜟ 2⁸∕─ ─ ⌐☿◐

ꜙꜞ♥▫꜠ⱬꜟ 1╩ ⇔⁸∕╣∙╣─☿◐ꜙꜞ♥▫꜠ⱬꜟ⌐ ∂√ ≢

⇔≡ ⌐ ⇔√ ╩ ∆╢⁹↓─ ⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ 3─

│⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ 1 3 ─ ╩ ∑≡ ↕╣⁸ כ♦

♃─ ╩ ⇔⁸ ≢№╢⁹☿◐ꜙꜞ♥▫꜠ⱬꜟ 2─ │⁸☿◐

ꜙꜞ♥▫꜠ⱬꜟ 1 2 ─ ╩ ∑≡ ↕╣⁸₈ ₉ ─ ╩

⇔⁸ ≢№╢⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ⇔√ ─ ⌐⅔™≡│⁸ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ─ ⌐

∂√ ─ ╩ ⅜ ⇔⌂↑╣┌⌂╠∏⁸ ─ ⌐⌂╢≤≤

╙⌐⁸ ─ ╙ ⌐⌂╢≤™℮ ⅜№∫√⁹  

ₒ ╩ ∆╢√╘─ ₓ 

 ⌐⅔™≡│⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ⌐ ∂≡ ↕╣√ כ♦

♃⌐⁸ ↕╣√ ─ ≤ ≤╩ ⅎ√Ɽ♇◔כ

☺ⱨ□▬ꜟ╩ ⌐ ∆╢↓≤≢⁸ ⌐ ∆╢ ─ ╩

─☿◐ꜙꜞ♥▫꜠ⱬꜟ⌐╟╠∏1≈≤∆╢↓≤⅜≢⅝╢⁹≈╕╡⁸

⅜ ∆╢ ─ ⅜√∞1≈≢№╡⌂⅜╠⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ⅜ ⌂╢

─ ≢ ↕╣√ ⌐♃כ♦ ⇔≡⁸ ─☿◐ꜙꜞ♥▫

꜠ⱬꜟ⌐ ∂√ ♃כ♦─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 
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 ⁸ ⌂ ╩ ∆╢⁹☿◐ꜙꜞ♥▫꜠ⱬꜟ│1 3─3 №╢≤

∆╢⁹ 

(Ɽ♇◔כ☺ⱨ□▬ꜟ─♦כ♃ ⌐≈™≡) 

 1⌐Ɽ♇◔כ☺ⱨ□▬ꜟ─♦כ♃ ─ ╩ ∆⁹Ɽ♇◔כ☺ⱨ□▬ꜟ│⁸

♃כ♦ ⅜ ⌐ ∆╢√╘⌐⁸ ⅜ ∆╢ ⌐♃כ♦ ≠

™≡⁸ ─ ≢ ∆╢╙─≢№╢⁹ ─♃כ♦ ⌂ ≤⇔≡│⁸

╩₈ ₉≤⇔≡⁸ ⌐☿◐ꜙꜞ♥▫꜠ⱬꜟ⅜ ↕╣√ ⱨ□▬

ꜟ⅜ ⅎ╠╣╢⅜⁸↓╣⌐ ╠╣⌂™⁹ ⅎ┌ ⅜♃כ♦ ≢

№╣┌⁸ ─♃◓(₈ ♃◓₉⌂≥)≢ ↕╣√ ⌐☿◐ꜙꜞ♥▫꜠ⱬ

ꜟ╩ ∆╢≤™℮ ⅜ ⅎ╠╣╢⁹ │♃כ♦ ╛ ≢♃כ♦

№∫≡╙╟™⁹ 

 ╕∏⁸ ─♃כ♦ ╩⁸ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ1 3⌐

∂√ ₁─ ≢ ⇔⁸ ⌐ꜟ▬□ⱨ☺כ◔♇Ɽ≡⇔≥♃כ♦ ╘

╢⁹ 

 ™≡⁸ ⌐ ™╠╣√ ─ ⌐ ∆╢ ╩⁸∕─☿

◐ꜙꜞ♥▫꜠ⱬꜟ⅜1≈ ≢№╢ ≢ ∆╢⁹√∞⇔⁸☿◐ꜙꜞ♥▫

꜠ⱬꜟ⅜ ─ │ ⇔⌂™⁹ ≢│⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ1⁸

2─ ╩⁸∕╣∙╣☿◐ꜙꜞ♥▫꜠ⱬꜟ2⁸3─ ≢ ∆╢⁹

↕╣√ ─ │⁸ ≤⇔≡Ɽ♇◔כ☺ⱨ□▬ꜟ⌐ ╘╠╣╢⁹ 

 ⌐⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ ⌐⁸ ☿◐ꜙꜞ♥▫꜠ⱬꜟ─ ≢

↕╣√⁸ ─♃כ♦ ┘ ╩ ∆⁸

╩ ⇔⁸Ɽ♇◔כ☺ⱨ□▬ꜟ⌐ ╘╢⁹ ⌐│⁸₈☿◐ꜙꜞ♥▫꜠

ⱬꜟ3─ ≢ ↕╣√ ╩ ∆ ₉≤⇔≡│⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ

3─ ≢ ↕╣√ ⁸♃כ♦ ┘⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ3─

≢ ↕╣√☿◐ꜙꜞ♥▫꜠ⱬꜟ2─ ─⁸Ɽ♇◔כ☺ⱨ□▬ꜟ

─▪♪꜠☻╩ ╗⁹ 

( ⌐⅔↑╢ ) 

 │⁸ ↕╣√Ɽ♇◔כ☺ⱨ□▬ꜟ≤⁸ ⌐ ↕╣√

☿◐ꜙꜞ♥▫꜠ⱬꜟ─ ─ ♃כ♦⁸≡™≈⌐ ⅛╠ ╩ ↑╢⁹  

 ⅜ ∆╢ │⁸Ɽ♇◔כ☺ⱨ□▬ꜟ ┘1 N─℮∟™∏╣⅛

─☿◐ꜙꜞ♥▫꜠ⱬꜟ─ ╩ ∆╢ ≤⁸ ─♃כ♦╢╟⌐

╩ ℮ ≤╩ ⅎ╢⁹↓╣⌐╟╡⁸ ⇔√ ─☿◐ꜙꜞ♥▫꜠ⱬ

ꜟ─ ╩ ™≡ Ɽ♇◔כ☺ⱨ□▬ꜟ╩ ∆╢↓≤≢⁸☿◐ꜙꜞ♥

▫꜠ⱬꜟ⌐№∫√ ╩♃כ♦ ∆╢↓≤⅜≢⅝╢⁹ ⅜ ℮

⌂ │ ─ ╡≢№╢( 2)⁹ 

(S1) ⅜ Ɽ♇◔כ☺ⱨ□▬ꜟ ┘ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ─ ─

╩ ⇔⁸ ⌐ ∆╢⁹ 

(S2) ⇔√ ─ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ╩M≤∆╢⁹ 

(S3) M⅜2 ≢№╢ ⁸S4─ ╩ ℮⁹M⅜1─ │⁸S6─ ╩ ℮⁹ 
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(S4) ☿◐ꜙꜞ♥▫꜠ⱬꜟM⌐ ∆╢ ⅜ ∆ ⌐ ™⁸

☿◐ꜙꜞ♥▫꜠ⱬꜟM─ ⌐╟∫≡ ↕╣√⁸ ─♃כ♦

┘☿◐ꜙꜞ♥▫꜠ⱬꜟ(M-1)─ ⌐▪◒☿☻⇔⁸

┘ ╩☿◐ꜙꜞ♥▫꜠ⱬꜟM─ ⌐╟∫≡ ∆╢⁹ 

(S5) S4⌐≡ ⇔√ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ(M-1)╩ √⌂M≤⇔⁸S3⌐

╢⁹ 

(S6) ☿◐ꜙꜞ♥▫꜠ⱬꜟ1⌐ ∆╢ ⅜ ∆ ⌐ ™⁸

☿◐ꜙꜞ♥▫꜠ⱬꜟ1─ ⌐╟∫≡ ↕╣√ ─♃כ♦ ⌐

▪◒☿☻⇔⁸ ╩☿◐ꜙꜞ♥▫꜠ⱬꜟ1─ ⌐╟∫≡ ∆╢⁹ 

ₒ ─ ₓ 

 ⌐╟╣┌⁸ ⌐ ∆╢ ─ ╩☿◐ꜙꜞ♥▫꜠ⱬꜟ⌐╟

╠∏1≈≤⇔⌂⅜╠⁸ ⅜ ┘ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ─

╩ ∆╢↓≤≢⁸ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ⌐ ∂√ ─♦

♃כ ╩ ∆╢↓≤⅜≢⅝╢√╘⁸ ─ ╩ ∆╢↓≤⅜≢⅝

╢⁹ 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

 1⌐ ╢Ɽ♇◔כ☺ⱨ□▬ꜟ─♦כ♃ │⁸₈ Ɽ♇◔כ☺ⱨ□▬

ꜟ ┘1 N─℮∟™∏╣⅛ ─☿◐ꜙꜞ♥▫꜠ⱬꜟ─ ╩ ∆╢

≤⁸ ─♃כ♦╢╟⌐ ╩ ℮ ≤╩ ⅎ╢ ⅜⁸

⅜ ∆ ⌐ ™⁸ ⌐╟∫≡ ℮─♃כ♦

∟ ⌂ ┘☿◐ꜙꜞ♥▫꜠ⱬꜟ⅜1≈ ─ ╩ ⇔≡

∆╢ ╩⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ1─ ╩ ⇔≡ ∆╢╕≢

╡ ∆ ⌐ ™╠╣╢₉≤─ ─ ⅛╠⁸ ┘ ─☿

◐ꜙꜞ♥▫꜠ⱬꜟ─ ╩ ∆╢ ╩ ♃כ♦╢∆≥ ≢№╢

≤™ⅎ╢⁹╟∫≡⁸ ♃כ♦ │⁸ ⌐╟╢ ╩ ∆╢≤

™℮ ≢ⱪ꜡◓ꜝⱶ⌐ ∆╢ ╩ ∆╢⅛╠⁸ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏

(♁ⱨ♩►◄▪)≢№╢⁹ 

 ∕⇔≡⁸ 1─ ⅛╠⁸ ─ ╩ ∆╢ ⅜ ┘

─☿◐ꜙꜞ♥▫꜠ⱬꜟ─ ╩ ∆╢↓≤≢⁸ ─☿◐ꜙ

ꜞ♥▫꜠ⱬꜟ⌐ ∂√ ♃כ♦─ ╩ ∆╢≤™℮ ⌐ ∂√

─ ─ │ ⅜⁸ ⌐╟╢ ─ ≤™℮⁸♁ⱨ♩►

◄▪(ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏ )≤Ɫכ♪►◄▪ ≤⅜ ⇔√

│ ⌐╟∫≡ ↕╣≡™╢≤ ≢⅝╢⁹∕─√╘⁸ כ♦
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♃ │⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡

⌐ ∂√ ─ ─ ╩ ∆╢╙─≢№╢⁹  

 ⇔√⅜∫≡⁸ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏ ⅜ ∆╢ ⅜⁸Ɫכ♪

►◄▪ ╩ ™≡ ⌐ ↕╣≡™╢⅛╠⁸ 1⌐ ♃כ♦╢ │⁸

╩ ⇔√ ─ ≢№╡⁸₈ ₉⌐ ∆╢⁹  
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₡  2- 13₢ ◦☻♥ⱶ─ ♃כ♦─○ꜞ♫◦  

( ◦☻♥ⱶ⌐⅔↑╢♦כ♃ ⌐ ∆╢╙─)  

 

─  

 ◦☻♥ⱶ─ ♃כ♦─○ꜞ♫◦  

 

─  

ₒ 1ₓ 

 ◒ꜝ▬▪fi♩ ╢⌂╠⅛Ᵽכ◘≥ ◦☻♥ⱶ≢ ™╠

╣╢ ♃כ♦─○ꜞ♫◦ ≢№∫≡⁸ 

 ◦♫ꜞ○╩ ∆╢ ꜚ♬♇♩╩ ∆╢ꜚ♬♇♩ ID

≤⁸ 

─┼◙כꜚ  ┘ ╩ ╗ⱷ♇☿⁸≥☺כ  

─╠⅛◙כꜚ  ⌐ ∆╢ ─ ≤⁸  

 ─ ♪כ⸗ ≤⁸ 

 ┘ ♪כ⸗ ⌐ ↑╠╣≡™╢ ─

≢№∫≡⁸ ⌐ ∂√ⱷ♇☿כ☺ ┘

♪כ⸗ ⌐ ╩☼▬◘♃כ♦√∂ ∆╢ ─ ꜚ♬♇♩╩

∆ ─ ≤⁸╩ ╖⁸ 

 ◒ꜝ▬▪fi♩ ⅜⁸ 

(1) ─ ꜚ♬♇♩⌐ ╕╣╢ⱷ♇☿כ☺╩ ⇔⁸  

(2) ⱷ♇☿כ☺⌐ ─╠⅛◙כꜚ╢∆ ╩ ⇔⁸  

─╠⅛◙כꜚ (3) ⌐ ≠™≡ ╩ ∆╢≤

≤╙⌐⁸ ◒ꜝ▬▪fi♩ ⌐ ↕╣≡™╢ ⸗

♪כ ╩ ⇔⁸ 

(4) ↕╣√ ┘ ♪כ⸗ ⌐ ≠™≡ 1 ≈

─ ╩ ⇔⁸ 

(5) ↕╣√ ⅜ ∆ ─ ⅛Ᵽכ◘╩♩♇♬ꜚ

╠ ∆╢ 

⌐ ™╠╣╢⁸ ♃כ♦─○ꜞ♫◦ ⁹ 

ₒ 1ₓ 

₈ ₉⌐

∆╢⁹ 
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ₒ 1ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ⌂ ─  

ₒ ₓ 

⅜◙כꜚ⁸  ⌐ ≤ ╛◖Ⱶꜙ♬◔כ◦ꜛfi⇔≡™╢⅛─╟℮⌂

⅜ ╠╣╢ ─ ─ ⅜ ╪≢™╢⁹ │⁸↓─╟℮

⌂ ─ ╩ ∆╢√╘─ ◦☻♥ⱶ⌐⅔™≡ ™╠╣╢⁸

♃כ♦─○ꜞ♫◦ ⌐ ∆╢⁹ 

 ◦☻♥ⱶ─ ≤⇔≡⁸ ◦♫ꜞ○⌐╟∫≡ ╩ ∆

╢ ⅜№╢⁹ ─◙כꜚ⁸│≥○ꜞ♫◦ ─∕╣∙╣⌐ ─◦♫ꜞ

○╩ ─◙כꜚ⁸╡№≢─╙√↑ ⌐ ∂≡∕─ ⅛╠ ─◦♫ꜞ○╩

∆╢↓≤≢ ⅜ ╪≢™ↄ⁹ ◦♫ꜞ○─ ⌐◙כꜚ⁸≡⇔≥ ⇔≡

│ⱷfiכꜝ₈ ⅝≢∆⅛ ₉≤ ™⅛↑√ ─╠⅛◙כꜚ⁸ ⅜

( ⅝)─ ≤⁸ ( ™)─ ≢⁸∕╣∙╣ ⌂╢◦♫ꜞ○⅜

↕╣≡ ⅜ ╦╣╢⁹ ◦♫ꜞ○─ ⌐ √∫≡│⁸WebⱭכ☺╛

SNS┼─ ⅛╠⁸ ⌐ ╦╣√ ─ ╩♃כ♦ ⇔⁸
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╛ ─ ╩ ™≡ ה ∆╢↓≤≢ ↕╣╢⁸

╠⇔™ ⌂ Ɽ♃כfi─ ╩ ∆╢↓≤⅜≢⅝╢⁹  

 ◦☻♥ⱶ│⁸☻ⱴכ♩ⱨ◊fi⌂≥≢ ↄ ↕╣≡™╢⁹↓─ ⁸

Ᵽ⌐⅔™≡⁸כ◘ ◦♫ꜞ○⅜ ↕╣╢↓≤⅜ ™⁹  

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ⇔⅛⇔⁸ ─ ◦☻♥ⱶ│⁸◘כⱣ≤─ ⌐≈™≡ ╠

↕╣≡™⌂™⁹☻ⱴכ♩ⱨ◊fi⌂≥─ ◦☻♥ⱶ≢│⁸ №√╡─

⅜ ↕╣╢↓≤⅜ ↄ⁸ ─◙כꜚ│ ⇔≡™╢ ⱪꜝfi

⌐╟∫≡ ⌂╢⁹ №√╡─ ⅜ ⁸≤⌂◙כꜚ™⌂ ⌂™

≢ ╩ ╢™⅜◙כꜚ℮™≥™√╖⇔ ≢⁸ №√╡─ ⅜

⁸≤⌂◙כꜚ™ ⌂ ╩ ⁹╢™╙◙כꜚ℮™≥™√╖⇔  

─◙כꜚ⁸│  ∆╢ ⌐ ⇔√ ◦♫ꜞ○╩ ⌂♦

♃כ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

( ⌐≈™≡) 

 ◦♫ꜞ○│⁸ ─ כꜞ♠╩ ⌐ ⇔√╙─≢№╡⁸ ─1≈─

╩↓↓≢│ ꜚ♬♇♩≤ ┬⁹ ◦♫ꜞ○─ ─Ᵽכ◘│ ⌐

↕╣⁸ ꜚ♬♇♩ ≢◒ꜝ▬▪fi♩ ⌐ ↕╣╢⁹◒ꜝ▬▪fi♩

│⁸CPU⁸ⱷ⸗ꜞ⁸♃♇♅☻◒ꜞכfi⁸ⱴ▬◒ ┘☻Ⱨכ◌≤™∫√

─ ╩ ⅎ⁸ ─ ─≥Ᵽכ◘⁸╡╟⌐ ╠⅛Ᵽכ◘⁸

⇔√ ꜚ♬♇♩╩ ∆╢ ⁸ ꜚ♬♇♩⌐ ╕╣╢ⱷ♇☿כ☺╩

╛ ⌐╟╡ ∆╢ ⁸ⱷ♇☿כ☺⌐ ─╠⅛◙כꜚ╢∆ ╩

╛ ⌐╟╡ ↑ ↑╢ ≤™∫√ ╩ ∆╢⁹  

♃כ♦) ⌐≈™≡) 

♃כ♦─○ꜞ♫◦  ─ ╩ 1⌐ ∆⁹ ◦♫ꜞ○╩ ∆╢

ꜚ♬♇♩│⁸ ꜚ♬♇♩ ∆╢ꜚ♬♇♩ ID≤⁸ꜚכ◙┼─ ┘

╩ ╗ⱷ♇☿כꜚ⁸≥☺כ◙⅛╠─ ⌐ ∆╢ ─ ≤⁸

─ ♪כ⸗ (₈ ₈⅛₉♪כ⸗ ⁸≥(⅛╣∏™─₉♪כ⸗

┘ ♪כ⸗ ⌐ ↑╠╣≡™╢ ─ ≢№∫≡⁸

⌐ ∂√ⱷ♇☿כ☺ ┘ ♪כ⸗ ⌐ ▬◘♃כ♦√∂

☼╩ ∆╢ ─ ꜚ♬♇♩╩ ∆ ─ ≤╩ ⁹╢№≢♃כ♦╗

ⱷ♇☿⁸│☺כ ↕╣╢√╘─ ─╖≢№╢ ( 1⌐⅔↑╢⁸

ꜚ♬♇♩ID2╛ID4)╛⁸ ≤ ╦∑≡ ↕╣╢ ⌂≥─

╩ ╗ ( 1⌐⅔↑╢ ꜚ♬♇♩ID3╛ID5)╙№╢⁹∕─√╘⁸ ꜚ

♬♇♩⅜ ╗ⱷ♇☿כ☺─ ≢⁸ │☼▬◘♃כ♦─♩♇♬ꜚ ⅝ↄ

⌂╢⁹ ⅜ ∆ ─ ⅜☼▬◘♃כ♦─♩♇♬ꜚ ↕™ │⁸

⌐₈ ╩₉♪כ⸗ ↑⁸ ⅜ ∆ כ♦─♩♇♬ꜚ

♃◘▬☼⅜ ⅝™ │⁸ ⌐₈ ╩₉♪כ⸗ ↑≡

∆╢⁹↓╣⌐╟╡⁸ ─ ⌐ ∆╢ ─ ꜚ♬♇♩─ ≤⇔≡⁸
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⌐ ∂√ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹  

( ◦☻♥ⱶ⌐⅔↑╢ ⌐≈™≡) 

 ╕∏⁸1≈─ ꜚ♬♇♩⅜◒ꜝ▬▪fi♩ ⌐ ↕╣╢≤⁸ ꜚ♬♇♩

─ⱷ♇☿כ☺⅜◒ꜝ▬▪fi♩ ⌐≡ ↕╣╢⁹ ™≡⁸◒ꜝ▬▪fi♩

⌐⅔™≡⁸ ⱷ♇☿כ☺⌐ ─╠⅛◙כꜚ╢∆ ╩ ∆╢≤⁸∕─

⌐ ≠™≡ ╩ ∆╢⁹ │⁸ ⅎ┌⁸ꜚכ◙⅛╠─ ⌐

╢ ≤⁸ ≤─ ⱴ♇♅fi◓⌐╟∫≡⁸ꜚכ◙⅛╠─

⌐ ╙ ∆╢ ╩ ∆╢↓≤⌐╟╡ ↕╣╢⁹ ™≡⁸◒ꜝ▬

▪fi♩ ⌐ ↕╣≡™╢ ♪כ⸗ ╩ ⇔√ ≢⁸ ↕╣√

⌐ ∆╢ ─ ⅛╠⁸ ─ ⅜ ↕╣╢⁹ ─

─ ⌐≈™≡│ ∆╢⁹∕⇔≡⁸ ↕╣√ ⌐Ᵽכ◘⅜

↕╣╢≤⁸ ⅜ ∆ ─ ♩Ᵽ⅛╠◒ꜝ▬▪fiכ◘⁸⅜♩♇♬ꜚ

⌐ ↕╣╢⁹ ─ ⅜ ╡ ↕╣╢↓≤⌐╟╡⁸ ◦☻♥ⱶ

⅜ ↕╣╢⁹ 

( ─ ⌐≈™≡) 

 ◦☻♥ⱶ⌐⅔™≡⁸◒ꜝ▬▪fi♩ ≢│⁸ ≡⇔≥♪כ⸗

₈ ₈⅛₉♪כ⸗ ⅜⅛╣∏™─₉♪כ⸗ ↕╣≡™╢⁹ ♪כ⸗

─ │⁸◒ꜝ▬▪fi♩ ─ ⱪꜝfi╛ ⌐ ∂≡ ≢ ↕

⅜◙כꜚ⁸⇔™╟╙≡╣ ≢ ⇔≡╙╟ↄ⁸ ─ ≢ ╡

ⅎ╢↓≤╙ ≢№╢⁹ 

 ◒ꜝ▬▪fi♩ ⌐₈ ⅜₉♪כ⸗ ↕╣≡™╢ │⁸₈ ₉♪כ⸗

⅜ ↑╠╣√ ⅜ ↕╣⁸₈ ⅜₉♪כ⸗ ↕╣≡™╢

│⁸₈ ⅜₉♪כ⸗ ↑╠╣√ ⅜ ↕╣╢⁹↓╣⌐╟╡⁸

₈ ⅜₉♪כ⸗ ↕╣≡™╢ ⅜☼▬◘♃כ♦⁸│ ↕™ ꜚ♬♇♩

⅜ ◒ꜝ▬▪fi♩ ⌐ ↕╣╢√╘⁸ ⌂™ ≢ ⅜

≢⅝╢⁹ ⁸₈ ⅜₉♪כ⸗ ↕╣≡™╢ ⅜☼▬◘♃כ♦⁸│

⅝™ ꜚ♬♇♩⅜ ◒ꜝ▬▪fi♩ ⌐ │◙כꜚ⁸╘√╢╣↕

⌂ ╩ ⇔╗↓≤⅜≢⅝╢⁹ 

(∕─ ─ ⌐≈™≡) 

 ─ ≢│⁸ ₈⅜♪כ⸗ ₈≥₉♪כ⸗ 2─₉♪כ⸗

─╖─ ╩ ⇔√⅜⁸↓╣⌐ ╠╣∏⁸ 3╩♪כ⸗ ∆╢

↓≤≢⁸ ⌐ ⇔≡⁸╟╡ ╛⅛⌂ ⅜≢⅝╢↓≤≤⇔≡╙╟™⁹  

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

 1⌐ ♃כ♦╢ │⁸₈ ◒ꜝ▬▪fi♩ ⅜⁸(1) ─ ꜚ♬
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♇♩⌐ ╕╣╢ⱷ♇☿כ☺╩ ⇔⁸(2) ⱷ♇☿כ☺⌐ ─╠⅛◙כꜚ╢∆

╩ ⇔⁸(3) ─╠⅛◙כꜚ ⌐ ≠™≡ ╩ ∆╢≤

≤╙⌐⁸ ◒ꜝ▬▪fi♩ ⌐ ↕╣≡™╢ ♪כ⸗ ╩ ⇔⁸

(4) ↕╣√ ┘ ♪כ⸗ ⌐ ≠™≡1≈─ ╩

⇔⁸(5) ↕╣√ ⅜ ∆ ─ ╠⅛Ᵽכ◘╩♩♇♬ꜚ ∆╢

⌐ ™╠╣╢₉≤─ ─ ⅛╠⁸ ꜚ♬♇♩⅜ ╗ ⌐

∫√ ≤™℮ ╩ ♃כ♦╢∆≥ ≢№╢≤™ⅎ╢⁹╟∫≡⁸

♃כ♦ │⁸ ◦☻♥ⱶ⌐⅔↑╢ ╩ ∆╢≤™℮ ≢

ⱪ꜡◓ꜝⱶ⌐ ∆╢ ╩ ∆╢⅛╠⁸ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏ (♁ⱨ

♩►◄▪)≢№╢⁹ 

 ∕⇔≡⁸ 1─ ⅛╠⁸ ꜚ♬♇♩⅜ ╗ ⌐ ∫√

≤™℮ ⌐ ∂√ ─ ─ │ ♩Ᵽ≤◒ꜝ▬▪fiכ◘⁸⅜

⅛╠ ╢ ◦☻♥ⱶ⌐╟╢ ─ ≤™℮⁸♁ⱨ♩►◄▪(ⱪ

꜡◓ꜝⱶ⌐ ♃כ♦╢∏ )≤Ɫכ♪►◄▪ ≤⅜ ⇔√ │

⌐╟∫≡ ↕╣≡™╢≤ ≢⅝╢⁹∕─√╘⁸ ♃כ♦

│⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡ ⌐

∂√ ─ ─ ╩ ∆╢╙─≢№╢⁹  

 ⇔√⅜∫≡⁸ⱪ꜡◓ꜝⱶ⌐ ♃כ♦╢∏ ⅜ ∆╢ ⅜⁸Ɫכ♪

►◄▪ ╩ ™≡ ⌐ ↕╣≡™╢⅛╠⁸ 1⌐ ♃כ♦╢ │⁸

╩ ⇔√ ─ ≢№╡⁸₈ ₉⌐ ∆╢⁹  
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₡  2- 14₢ ─ ╩ ∆╢√╘─ ╖⸗♦ꜟ 

( ─ ╩ ∆╢╟℮◖fiⱧꜙכ♃╩ ↕∑╢√╘─ ╖⸗♦

ꜟ⌐ ∆╢╙─)  

 

─  

 ─ ╩ ∆╢√╘─ ╖⸗♦ꜟ 

 

─  

ₒ 1ₓ 

 ─ ⌐ ⌐♃כ♦♩☻◐♥╢∆ ≠™≡⁸

─ ╩ ⇔√ ╩ ∆╢╟℮⁸◖fiⱧꜙכ♃╩ ↕∑╢

√╘─ ╖⸗♦ꜟ≢№∫≡⁸ 

⁸≥◒כⱠ♇♩꞉ꜟꜝכꜙ♬─1  ♩♇Ⱡꜟꜝכꜙ♬─1

꞉כ◒⅛╠─ ⅜ ↕╣╢╟℮⌐ ↕╣√ ꜟꜝכꜙ♬─2

Ⱡ♇♩꞉כ◒≤⅛╠ ↕╣⁸ 

⁸⅜◒כⱠ♇♩꞉ꜟꜝכꜙ♬─1  ⌂ↄ≤╙1≈─

fi꜡כꜙ♬─ ⅜ fi꜡כꜙ♬─ ╟╡╙ ↕ↄ ≈ ≤

fi꜡כꜙ♬─ ⅜ ™⌐ ≢№╡ ┼─ ≤

⌐ ∆╢ ⅛╠─ ≤⅜ ⇔ↄ⌂╢╟℮⌐ ╖

↑ ⅜ ↕╣√ ─∟℮─◒כⱠ♇♩꞉ꜟꜝכꜙ♬

⅛╠ ╕≢≢ ↕╣√╙─≢№╡⁸ 

─◒כⱠ♇♩꞉ꜟꜝכꜙ♬─2  ╖ ↑ ⅜⁸ 1

─◒כⱠ♇♩꞉ꜟꜝכꜙ♬─ ╖ ↑ ╩ ∆╢↓≤⌂ↄ⁸

↕╣√╙─≢№╡⁸ 

─◒כⱠ♇♩꞉ꜟꜝכꜙ♬─1  ⌐ ↕╣√⁸

─ ⌐ ╠⅛♃כ♦♩☻◐♥╢∆ ╠╣╢ ─ ─

⌐ ⇔⁸ 1 ┘ ╢↑⅔⌐◒כⱠ♇♩꞉ꜟꜝכꜙ♬─2

╖─ ╖ ↑ ⌐ ≠ↄ ╩ ™⁸ 2─♬

─◒כⱠ♇♩꞉ꜟꜝכꜙ ⅛╠ ─ ╩ ⇔√

╩ ∆╢╟℮⁸◖fiⱧꜙכ♃╩ ↕∑╢√╘─ ╖⸗

♦ꜟ⁹ 

ₒ 1ₓ 

₈ ₉⌐

∆╢⁹ 

( ─

⅜₈ ╖

⸗♦ꜟ₉≢№

╢⅜⁸₈ⱪ꜡

◓ꜝⱶ₉─

≤⇔≡₈

₉⌐ ∆

╢⁹) 
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─ ⌂ ─  

ₒ ₓ 

 ◖fiⱧꜙכ♃╩ ─ ⌐ ∆╢ ╩ ∆╢ ≤⇔≡ ↕∑╢♬

⁸│◒כⱠ♇♩꞉ꜟꜝכꜙ ↄ─ ╩ ↕∑╢↓≤⌐╟∫≡ ╩

℮↓≤⅜ ≢№╡⁸⇔⅛╙ ⌂ ╩ ≢ ℮↓≤⅜≢⅝╢─≢⁸

⁸ ⁸ ⁸ ─ ⌐⅔™≡ ₁─ ⅜ ╖

╠╣≡™╢⁹ 

╩◒כⱠ♇♩꞉ꜟꜝכꜙ♬⁸⌐  ⌂ ⌐ ∆╢ ⌐⅔™≡

╢╟⌐◒כⱠ♇♩꞉ꜟꜝכꜙ♬⁸│ ─√╘⌐⁸ ╩ ≤⇔≡ ∆╣

┌╟™⅛⅜ ≢⌂™ ⅜ ↄ⁸ ╩ ⌐∆╢⅛╩ ⌐ ⇔≡

∆╢ ⅜№╢⁹ 
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 ─ ◖Ⱶ◘▬♩ ─►▼Ⱪ◘▬♩⌐ ↕╣√ⱱ♥ꜟ ─ ─

⌐ ╩♃כ♦♩☻◐♥╢∆ ╩◒כⱠ♇♩꞉ꜟꜝכꜙ♬⁸⌐╘√╢∆ ∆╢

≢№∫≡╙⁸ ⌐│ ♃כ♦♩☻◐♥ ⌐ ╕╣╢ ₁⌂

(₈™™⌡₉╛₈ ₉ )─ ⅜ ≤⇔≡ ⅎ╠╣╢√╘⁸ ⌐│

≢⅝⌂™⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 │ ⌐ ╖≡⌂↕╣√╙─≢№╡⁸ ╩ ╘ ⇔≡

⅔⅛∏≤╙⁸ ─ ╩ ⌐ ∆╢↓≤╩ ≤∆╢⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 ─ ╖⸗♦ꜟ│⁸ ─ ⌐ ⌐♃כ♦♩☻◐♥╢∆ ≠™

≡⁸ ─ ╩ ⇔√ ╩ ∆╢╟℮◖fiⱧꜙכ♃╩ ↕∑╢√

╘─╙─≢№╡⁸ ⁸≥◒כⱠ♇♩꞉ꜟꜝכꜙ♬─1 כⱠ♇♩꞉ꜟꜝכꜙ♬─1

◒⅛╠─ ⅜ ↕╣╢╟℮⌐ ↕╣√ ⁸≥◒כⱠ♇♩꞉ꜟꜝכꜙ♬─2

⅛╠ ↕╣╢⁹ ╖⸗♦ꜟ│⁸ ♁ⱨ♩►◄▪─ ≢№╢ⱪ

꜡◓ꜝⱶ⸗☺ꜙכꜟ≤⇔≡─ ⅜ ↕╣╢⁹ 

 ─ ╖⸗♦ꜟ│⁸CPU ┘ⱷ⸗ꜞ╩ ⅎ╢◖fiⱧꜙכ♃⌐≡ ™

╠╣╢⁹ ⌐│⁸◖fiⱧꜙכ♃─CPU⅜⁸ⱷ⸗ꜞ⌐ ↕╣√ ╖⸗

♦ꜟ⅛╠─ ⌐ ∫≡⁸ ─◒כⱠ♇♩꞉ꜟꜝכꜙ♬─1 ⌐ ↕╣√

)♃כ♦ ─ ⌐ ⁸╠⅛♃כ♦♩☻◐♥╢∆ ⅎ┌ ⇔≡⁸

╠╣╢ ─ ─ )⌐ ⇔⁸ 1 ┘ ◒כⱠ♇♩꞉ꜟꜝכꜙ♬─2

⌐⅔↑╢ ╖─ ╖ ↑ ≤ ⌐ ≠ↄ ╩ ™⁸ 2─♬ꜙ

─◒כⱠ♇♩꞉ꜟꜝכ ⅛╠ ( ╩ ⇔√ ⁸ ⅎ┌₈Ἑ10 ₉

≤™∫√ )╩ ∆╢╟℮ ∆╢⁹ 

⁸│◒כⱠ♇♩꞉ꜟꜝכꜙ♬─1  ∟℮─◒כⱠ♇♩꞉ꜟꜝכꜙ♬

─ ⅛╠ ╕≢≢ ↕╣√╙─≢№╢⁹↓─ Ⱡꜟꜝכꜙ♬

♇♩꞉⁸│◒כ ⌐ ≥(♄כ◖fi◄♩כ○) ┌╣╢╙─≢⁸

fi꜡כꜙ♬─ ⅜ fi꜡כꜙ♬─ ╟╡╙ ↕ↄ⁸ ≤ ─

fi꜡כꜙ♬ ⅜ ™⌐ ⌐ ⇔≡№╢⁹╕√⁸ ≤ ─ כꜙ♬

꜡fi─ │ꜞ♬▪ ≢№╡⁸∕╣ ─ ─fi꜡כꜙ♬ │◦

◓⸗▬♪ (1/(1+exp(-x)))≢№╢⁹ 

─◒כⱠ♇♩꞉ꜟꜝכꜙ♬  │⁸ ─ ≢№╢Ᵽ♇◒

ⱪ꜡Ɽ◕כ◦ꜛfi ⌐╟╡ fi꜡כꜙ♬⁸╣╦ ─ ╖ ↑ ⅜ ↕╣

╢⁹ ─ ⌐⅔™≡│⁸ ─ ⌐ ╩♃כ♦♩☻◐♥╢∆

⇔≡ ╠╣╢ ₁─ ─ ╩ ⌐ ⇔⁸ ♃כ♦√⇔

≤ ⅜♃כ♦∂ ⅛╠ ↕╣╢═ↄ⁸ ♃כ♦ ⌐ ∆╢

⅜ ↕ↄ⌂╢╟℮⌐ ╩ ℮⁹⌂⅔⁸ ─fi꜡כꜙ♬⌐℮╟─

≤⇔≡ ≢№╢◦◓⸗▬♪ ⅜ fi꜡כꜙ♬⁸╘√╢™≡╣╠™

─ ╖ ↑ │⁸ ╩ ⌐ ⌐⌂╢╦↑≢│⌂™⁹ ♬ꜙ

⅜◒כⱠ♇♩꞉ꜟꜝכ ∆╢↓≤⌐╟∫≡⁸ ⌐⅔™≡⁸ ♃כ♦
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─ ╩ ∆╟℮⌂ ⅜ ≢⅝╢╟℮⌐⌂╢⁹ ⌐ ╣╢

│⁸ ∏⇔╙ ⌐ ⌂ ╩ ∫√ ≢│⌂™⅜⁸ ⌐ ↕

╣√ ╩ ≢ ↕╣√ ⌐ ≢⅝╢ ⌐ ↕╣√╙─≤ ⅎ

╢↓≤⅜≢⅝⁸ ┼─ ⅜≥─╟℮⌂╙─≢№∫≡╙

⌐ ╣╢ │ ─╙─≤⌂╢─≢⁸ ┼─ ╩ ╘

⌐ ⇔≡⅔ↄ ⅜⌂ↄ⌂╢⁹ 

 ⌐⅔™≡│⁸↓─ ╖ ↑ ⅜ ↕╣√ ♇Ⱡꜟꜝכꜙ♬

♩꞉כ◒─℮∟─ ⅛╠ ╕≢─ ╩⁸ כⱠ♇♩꞉ꜟꜝכꜙ♬─1

◒≤⇔≡⁸ ⌐◒כⱠ♇♩꞉ꜟꜝכꜙ♬─2 ⇔≡™╢⁹∕⇔≡⁸ כꜙ♬─2

ꜝꜟⱠ♇♩꞉כ◒─ ╖ ↑ │⁸ ─◒כⱠ♇♩꞉ꜟꜝכꜙ♬─1 ╖

↑ ╩ ∆╢↓≤⌂ↄ⁸ ⌐╟╡ ↕╣√╙─≢№╢⁹ ╙⁸

≤ ⁸ ─ ≢№╢Ᵽ♇◒ⱪ꜡Ɽ◕כ◦ꜛfi ⌐╟╡ ℮⁹  

 ─ ╖⸗♦ꜟ│⁸ ─╟℮⌂ 1 ┘ Ⱡ♇♩꞉ꜟꜝכꜙ♬─2

╠⅛◒כ ↕╣╢√╘⁸ ╩ ╘ ⇔≡⅔⅛∏≤╙⁸ ─

╩ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

 1⌐ ╢ ╖⸗♦ꜟ│⁸₈ ─ ⌐ ♃כ♦♩☻◐♥╢∆

─ ⌐ ⇔≡⁸ ─ ╩ ⇔√ ╩ ∆╢╟℮⁸◖fiⱧꜙכ♃

╩ ↕∑╢√╘─₉╙─≢№╢≤≤╙⌐⁸₈ כⱠ♇♩꞉ꜟꜝכꜙ♬─1

◒─ ⌐ ↕╣√⁸ ─ ⌐ ╠⅛♃כ♦♩☻◐♥╢∆ ╠╣╢

─ ─ ⌐ ⇔⁸ 1 ┘ ↑⅔⌐◒כⱠ♇♩꞉ꜟꜝכꜙ♬─2

╢ ╖─ ╖ ↑ ⌐ ≠ↄ ╩ ™⁸ ♇Ⱡꜟꜝכꜙ♬─2

♩꞉כ◒─ ⅛╠ ─ ╩ ⇔√ ╩ ∆╢╟℮⁸◖fiⱧ

╩♃כꜙ ↕∑╢√╘─₉╙─≢№╡⁸╕√⁸ ─ ⌂ ─₈

╖⸗♦ꜟ│⁸ ♁ⱨ♩►◄▪─ ≢№╢ⱪ꜡◓ꜝⱶ⸗☺ꜙכꜟ≤⇔≡

─ ⅜ ↕╣╢⁹₉ ┘₈◖fiⱧꜙכ♃─CPU⅜⁸ⱷ⸗ꜞ⌐ ↕╣√

╖⸗♦ꜟ⅛╠─ ⌐ ∫≡⁸ ─◒כⱠ♇♩꞉ꜟꜝכꜙ♬─1 ⌐

↕╣√ )♃כ♦ ─ ⌐ ⁸╠⅛♃כ♦♩☻◐♥╢∆ ⅎ┌

⇔≡⁸ ╠╣╢ ─ ─ )⌐ ⇔⁸ 1 ┘ ꜟꜝכꜙ♬─2

Ⱡ♇♩꞉כ◒⌐⅔↑╢ ╖─ ╖ ↑ ≤ ⌐ ≠ↄ ╩

™⁸ ─◒כⱠ♇♩꞉ꜟꜝכꜙ♬─2 ⅛╠ ( ╩ ⇔√ ⁸ ⅎ

┌₈Ἑ10 ₉≤™∫√ )╩ ∆╢╟℮ ∆╢⁹₉≤─ ╩ ∆╢≤⁸

1─ ⅜₈⸗♦ꜟ₉≢№∫≡╙⁸₈ⱪ꜡◓ꜝⱶ₉≢№╢↓≤⅜

≢№╢⁹ 
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 ∕⇔≡⁸ 1─ ⅛╠⁸ ─ ╩ ⌐ ∆╢≤™℮

⌐ ∂√ ─ ─ │ ⅜⁸◖fiⱧꜙ₈╢╟⌐♃כ 1─♬ꜙ

─◒כⱠ♇♩꞉ꜟꜝכ ⌐ ↕╣√⁸ ─ ⌐ ∆╢♥◐☻♩♦

╠⅛♃כ ╠╣╢ ─ ─ ⌐ ⇔⁸ 1 ┘ Ⱡꜟꜝכꜙ♬─2

♇♩꞉כ◒⌐⅔↑╢ ╖─ ╖ ↑ ⌐ ≠ↄ ╩ ™⁸ 2

─◒כⱠ♇♩꞉ꜟꜝכꜙ♬─ ⅛╠ ─ ╩ ⇔√ ╩

∆╢₉≤™℮⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ⇔√ │

⌐╟∫≡ ↕╣≡™╢≤ ≢⅝╢⁹∕─√╘⁸ 1⌐ ╢

╖⸗♦ꜟ│⁸♁ⱨ♩►◄▪≤Ɫכ♪►◄▪ ≤⅜ ∆╢↓≤⌐╟∫≡

⌐ ∂√ ─ ─ ╩ ∆╢╙─≢№╢⁹  

 ╟∫≡⁸♁ⱨ♩►◄▪⌐╟╢ ⅜Ɫכ♪►◄▪ ╩ ™≡ ⌐

↕╣≡™╢⅛╠⁸ 1⌐ ╢ ╖⸗♦ꜟ│⁸ ╩ ⇔√

─ ≢№╡⁸₈ ₉⌐ ∆╢⁹  
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₡  2- 15₢ 3D  ♃כ♦

( ╩ ∆╢3D ⌐♃כ♦ ∆╢╙─(3Dⱪꜞfi♥▫fi◓ ) )  

 

─  

 3D  ♃כ♦

 

─  

ₒ 1ₓ 

 ⌐3D ╩ ∆╢⸗♦ꜟ ≤⁸ ⌐ ⸗♦ꜟ

╩ ∆╢◘ⱳכ♩ ≤╩ ∆╢3D ⌐ ™╠╣╢

3D  ⁸≡∫№≢♃כ♦

 3D ─ ↔≤⌐⁸ 

 ⸗♦ꜟ ─ ┘ ╩ ∆⸗♦ꜟ ⁸≥♃כ♦  

 ⸗♦ꜟ ⌐♃כ♦ ≠ↄ ─ ─ ⌐ כ♦╢╣╠™

♃╩ⱳ▬fi♩∆╢⸗♦ꜟ ⱳ▬fi♃≤⁸ 

 ◘ⱳכ♩ ─ ┘ ╩ ∆◘ⱳכ♩  ⁸≥♃כ♦

 ◘ⱳכ♩ ⌐♃כ♦ ≠ↄ ─ ─ ⌐ ™╠╣╢♦

♩כⱳ▬fi♩∆╢◘ⱳ╩♃כ ⱳ▬fi♃≤⁸ 

╩ ╗ ╩ ⇔⁸ 

(a) ⸗♦ꜟ ⱳ▬fi♃│⁸(a1) ⸗♦ꜟ ⱳ▬fi♃⅜ ╕╣

╢ ─⸗♦ꜟ ⌐ ⇔≡ ─⸗♦ꜟ ⅜ ╡ ∆ ╩

⇔⅛≈ ⸗♦ꜟ ⱳ▬fi♃⅜ ╕╣╢ ─⸗♦ꜟ ─

─ ≢ ─◘ⱳכ♩ ⅜ ↕╣≡™⌂™ ⁸ ⸗♦

ꜟ ⱳ▬fi♃⅜ ╕╣╢ ─⸗♦ꜟ ─ ─ ≢ ↕

╣≡™⌂™ ─◘ⱳכ♩ ℮╟╢∆♩ⱳ▬fi╩♃כ♦

↕╣⁸(a2) ╡ ∆ ╩ ⇔⌂™ │ ─

≢ ─◘ⱳכ♩ ⅜ ↕╣≡™╢ ⁸ ─

⸗♦ꜟ ℮╟╢∆♩ⱳ▬fi╩♃כ♦ ↕╣≡⅔╡⁸  

(b) ◘ⱳכ♩ ⱳ▬fi♃│⁸(b1) ◘ⱳכ♩ ⱳ▬fi♃⅜

╕╣╢ ─◘ⱳכ♩ ⌐ ⇔≡ ─◘ⱳכ♩ ⅜ ╡ ∆

╩ ⇔⅛≈ ◘ⱳכ♩ ⱳ▬fi♃⅜ ╕╣╢ ─◘ⱳכ

♩ ─ ─ ≢ ─⸗♦ꜟ ⅜ ↕╣≡™⌂™

⁸ ◘ⱳכ♩ ⱳ▬fi♃⅜ ╕╣╢ ─◘ⱳכ♩ ─

─ ≢ ↕╣≡™⌂™ ─⸗♦ꜟ ⱳ▬fi╩♃כ♦

♩∆╢╟℮ ↕╣⁸(b2) ╡ ∆ ╩ ⇔⌂™

│ ─ ≢ ─⸗♦ꜟ ⅜ ↕╣≡™╢ ⁸

─◘ⱳכ♩ ℮╟╢∆♩ⱳ▬fi╩♃כ♦ ↕╣≡

⅔╡⁸ 

 3D ─ ⅜⁸ ⸗♦ꜟ ♃כ♦ │ ◘ⱳ

♩כ ⌐♃כ♦ ≠ↄ ⌐⁸ ⸗♦ꜟ ⱳ▬fi♃ │◘ⱳ

♩כ ⱳ▬fi♃⌐ ∫≡⸗♦ꜟ ♃כ♦ │◘ⱳכ♩ ╩♃כ♦

⅛╠ ∆╢ ⌐ ™╠╣╢⁸ 

3D  ⁹♃כ♦

ₒ 1ₓ 

₈ ₉⌐

∆╢⁹ 
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ₒ 1ₓ ₒ 2ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ 3ₓ 
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─ ⌂ ─  

ₒ ₓ 

 │⁸3D ⌐♃כ♦ ∆╢⁹ 

ₒ ₓ 

 3D ⌐⅔™≡│⁸3D ─3 ⁸╠⅛♃כ♦ ⌐≈™

≡ ↄ ∫√ ┘∕─ ⌐ ∆╢ ╩ ╩♃כ♦∆

⇔√ ⌐♃כ♦─⧵⁸≢ ∫≡⸗♦ꜟ ╩ ™≡ ╩ ⇔⁸ ╩

☺כ♥☻ ⌐ ⇔≡™ↄ↓≤⌐╟╡⁸3D ╩ ∆╢⁹ 

 ↓↓≢⁸ ⌐3D ╩ ∆╢⸗♦ꜟ ≤⁸ ⸗♦ꜟ ╩ ∆╢

√╘─◘ⱳכ♩ ≤╩ ∆╢3D ( 1 )⅜ ╠╣≡™╢⁹◘ⱳכ♩

≤│⁸ ⅜ ⌐ ⇔≡ ╡ ∆ ╩ ∆╢ ⌐⁸⸗♦

ꜟ ─ ╛ ⌐ ↑╠╣⁸3D ─ ⅜ ∆╢╕≢⸗♦ꜟ ─℮∟

╡ ∆ ╩ ⇔⁸3D ─ ⅜ ⇔√ ⌐ ↕╣╢╙─≢

№╢⁹ 

 ↓─╟℮⌂3D ⌐⅔™≡│⁸⸗♦ꜟ ╩ ∆╢ ≤⁸◘ⱳכ♩

╩ ∆╢ ≤⅜ ⌐ ⅎ╠╣≡⅔╡⁸⸗♦ꜟ ( │◘ⱳכ♩ )─

⌐╟╢ ⁸◘ⱳכ♩ ( │⸗♦ꜟ )─ ⌐╟╢ ╩ ℮≤™∫√

─ ⅎ╩ √ ≢⁸ ≈─ ╩ ∆╢⁹  

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ─╟℮⌂ ─ ⅎ╩ ↔≤⌐ ℮ ⁸ ⅜ ⇔

≡⇔╕℮⁹∕↓≢⁸ ─ ⅎ╩ ↔≤⌐ ℮↓≤⅜ ⅎ╠╣⁸∕

─ ⁸ ⅎ ─ ⌐╟╡ ─ ⅜ ≢⅝╢╙──⁸⸗♦ꜟ

┘◘ⱳכ♩ ─ ┘∕─ ⌐╟∫≡│⁸◘ⱳכ♩ ⅜⸗♦ꜟ

╩ ⌐ ⌐ ≢⅝⌂™↓≤⅜№╢( 2 )⁹ 

 │⁸↓─╟℮⌂ ⌐ ╖≡⌂↕╣√╙─≢№╡⁸ ╩

∆╢ ⁸⸗♦ꜟ ≤◘ⱳכ♩ ≤⌐╟╢ ╩ ⌐ ℮↓≤╩ ≤∆╢⁸

3D ╩♃כ♦ ∆╢↓≤╩ ≤∆╢⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 ─3D ⁸│♃כ♦ ⌐3D ╩ ∆╢⸗♦ꜟ ≤⁸

⌐ ⸗♦ꜟ ╩ ∆╢√╘─◘ⱳכ♩ ≤╩ ∆╢⁸ ⅎ┌▬fi◒☺

▼♇♩ ⌐╟╢3D ⌐ ™╠╣╢⁹ 

 3D │⁸3D ∟℮─♃כ♦ ⌐ ™╠╣╢⸗♦ꜟ ♃כ♦ │

◘ⱳכ♩ ╩♃כ♦ ∆╢ⱳ▬fi♃⌐ ∫≡ ⅛╠ ⇔⁸

⅛╠ ╩ ↕∑╢ ╩ ⅎ╢⁹↓↓≢⁸ │⁸3D

⅜ ⅎ╢╙─≢╙╟™⇔⁸3D ≤Ⱡ♇♩꞉כ◒╩ ⇔≡ ↕╣√

⅜Ᵽכ◘ ⅎ╢╙─≢№∫≡╙╟™⁹ 

 ∕⇔≡⁸3D ⁸│♃כ♦ ↔≤⌐⁸⸗♦ꜟ ♩כⱳ◘⁸≥♃כ♦ ♦

⌐♃כ♦─╠╣↓⁸⌐╙≥≥♃כ ≠ↄ ─ ─ ⌐ ╩♃כ♦╢╣↕

ⱳ▬fi♩∆╢ⱳ▬fi♃╩ ╗⁹↓↓≢⁸⸗♦ꜟ ♃כ♦ │◘ⱳכ♩ ♃כ♦



B 1  ◖fiⱧꜙכ♃♁ⱨ♩►◄▪  

- 110 - 

≤│⁸∕╣∙╣⁸3D ─ ⅜ ∆╢ (⸗♦ꜟ │◘ⱳכ♩

) ┘⌐∕─ ┘ ╩ ⁹╢№≢♃כ♦∆  

 ↓─ⱳ▬fi♃⌐≈™≡ ∆╢≤⁸(a)⸗♦ꜟ ⌐♃כ♦ ≠ↄ ─ ─

⌐ ꜟ♦⸗╢∆♩ⱳ▬fi╩♃כ♦╢╣╠™ ⱳ▬fi♃│⁸(a1) ⸗♦ꜟ ⱳ

▬fi♃⅜ ╕╣╢ ─⸗♦ꜟ ⌐ ⇔≡ ─⸗♦ꜟ ⅜ ╡ ∆ ╩

⇔⅛≈ ⸗♦ꜟ ⱳ▬fi♃⅜ ╕╣╢ ─⸗♦ꜟ ─ ─ ≢ ─

◘ⱳכ♩ ⅜ ↕╣≡™⌂™ ⁸ ⸗♦ꜟ ⱳ▬fi♃⅜ ╕╣╢ ─⸗

♦ꜟ ─ ─ ≢ ↕╣≡™⌂™ ─◘ⱳכ♩ ⱳ▬fi╩♃כ♦

♩∆╢╟℮ ↕╣⁸(a2) ╡ ∆ ╩ ⇔⌂™ │ ─

≢ ─◘ⱳכ♩ ⅜ ↕╣≡™╢ ⁸ ─⸗♦ꜟ ╩♃כ♦

ⱳ▬fi♩∆╢╟℮ ↕╣≡⅔╡⁸(b)◘ⱳכ♩ ⌐♃כ♦ ≠ↄ ─ ─

⌐ ♩כⱳ▬fi♩∆╢◘ⱳ╩♃כ♦╢╣╠™ ⱳ▬fi♃│⁸(b1) ◘ⱳכ♩

ⱳ▬fi♃⅜ ╕╣╢ ─◘ⱳכ♩ ⌐ ⇔≡ ─◘ⱳכ♩ ⅜ ╡ ∆

╩ ⇔⅛≈ ◘ⱳכ♩ ⱳ▬fi♃⅜ ╕╣╢ ─◘ⱳכ♩ ─ ─

≢ ─⸗♦ꜟ ⅜ ↕╣≡™⌂™ ⁸ ◘ⱳכ♩ ⱳ▬fi♃⅜

╕╣╢ ─◘ⱳכ♩ ─ ─ ≢ ↕╣≡™⌂™ ─⸗♦ꜟ ♦

℮╟╢∆♩ⱳ▬fi╩♃כ ↕╣⁸(b2) ╡ ∆ ╩ ⇔⌂™ │

─ ≢ ─⸗♦ꜟ ⅜ ↕╣≡™╢ ⁸ ─◘ⱳכ

♩ ℮╟╢∆♩ⱳ▬fi╩♃כ♦ ↕╣≡™╢⁹⌂⅔⁸ ⅜ ╩ ∆

╢═ↄ3D ╛ ⌐☺כ♥☻ ∆╢ ⌐⁸ ⅜ ╖─ ≤

∆╢↓≤⅜№╢─≢⁸⸗♦ꜟ │◘ⱳכ♩ ⅜ ⌐ ⇔≡ ╡ ∆

╩ ⇔⌂™ ≢№∫≡╙⁸ ─ ╩ ⇔√ ⌐ ─ ⅎ╩

∫≡╙╟ↄ⁸ⱳ▬fi♃⌐≈™≡╙∕─╟℮⌂ ⅎ╩ ≢⅝╢╟℮ ⇔

≡╙╟™⁹╕√⁸ ─⸗♦ꜟ ⱳ▬fi♃( │◘ⱳכ♩ ⱳ▬fi♃)⌐≈™≡

│⁸ ≡─◘ⱳכ♩ ( │⸗♦ꜟ )─ ⅜ ⇔≡™⌂™ ⁸∕─ ≢

↕╣≡™⌂™ ─◘ⱳכ♩ )♃כ♦ │⸗♦ꜟ ∆♩ⱳ▬fi╩(♃כ♦

╢╟℮ ↕╣≡⅔╡⁸ ≡─ ─◘ⱳכ♩ ( │⸗♦ꜟ )─ ⅜ ⇔≡

™╢ ⁸ ─ ─ ╩ ∆╟℮ ↕╣≡™╢⁹  

 ↓─╟℮⌐ ↕╣√ⱳ▬fi♃╩ ™≡⁸ ⅎ┌⁸ 3⌐ ↕╣╢ ─

6 ⅛╠⌂╢3D ╩ ∆╢ ⌐≈™≡ ∆╢(⌂⅔⁸ ─3D ⌐

⅔™≡│⁸6 ≢ ⅜ ∆╢↓≤│╕╣≢№╡⁸ ─ ⅜

╦╣╢⁹ │ ─ ⅎ ╩ ∆√╘⌐⁸3D ⅜6 ⅛╠ ↕╣╢

≤ ⇔√ ≢─ ≤⌂∫≡™╢↓≤⌐ ↕╣√™)⁹↓─╟℮⌂3D

─ ⌐⅔™≡│⁸⸗♦ꜟ ─ ⌐◘ⱳכ♩ ╩ ↑╢ ⅜№╢⅜⁸4

6 ─⸗♦ꜟ ⅜∕╣∙╣─ ─⸗♦ꜟ ╟╡ ╡ ∆ ╩ ∆╢≤

≤╙⌐⁸1 3 ─◘ⱳכ♩ ⅜∕╣∙╣─ ╟╡ ╡ ∆ ╩

∆╢√╘⁸⸗♦ꜟ ╩3 ⁸◘ⱳכ♩ ╩6 ⇔⁸∕─ ⁸⸗♦ꜟ

╩3 ∆╢↓≤⅜ ≢№╢⁹ 

 ↓─ ⁸3D ⌐♃ⱳ▬fi╢↑⅔⌐♃כ♦ ⇔≡│⁸1 ─⸗♦ꜟ ♦
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⌐♃כ ≠ↄ │2 ─⸗♦ꜟ ⱳ▬fi♩↕╣⁸2⅜♃כ♦ ─⸗♦ꜟ

⌐♃כ♦ ≠ↄ │3 ─⸗♦ꜟ ⱳ▬fi♩↕╣⁸3⅜♃כ♦ ─⸗

♦ꜟ ⌐♃כ♦ ≠ↄ │1 ─◘ⱳכ♩ ─╙╢╣↕♩ⱳ▬fi⅜♃כ♦

≤⌂╢( ─ ╙ ≢№╢)⁹ⱳ▬fi♃│ ♃כ♦⌂ ⌐╟╡ⱳ▬fi♩∆

╩♃כ♦╢ ∆╢↓≤⅜≢⅝╢─≢⁸↓─╟℮⌂ⱳ▬fi♃╩ ╗ ╩ ∆

╢3D ⁸3D┌╣№≢♃כ♦ ─3 ╠⅛♃כ♦ ⌐≈™

≡ ↄ ∫√ ┘∕─ ⌐ ∆╢ ─ ┘

╩ ╩♃כ♦∆ ⇔√ ⌐⁸ ∆⌂╦∟ ╩♃כ♦ ∆╢

╩ ⌐ ≢⅝╢⁹ 

 ⌂⅔⁸3D ─ │3D ∟℮─♃כ♦ ⌐ ™╠╣╢⸗♦ꜟ

♃כ♦ │◘ⱳכ♩ ╩♃כ♦ ⅛╠ ∆╢─≢⁸↓─╟℮⌂ⱳ

▬fi♃╩ ╗ ╩ ∆╢3D ⁸│♃כ♦ 3D⅜☼▬◘─♃כ♦

─ ─RAM─ ⌐ ═ ⅝™ ╛⁸ ( ┘3D ─3

╠⅛♃כ♦ ╩ ⇔√3D ≥┼♃כ♦ ⇔ ⌐

∆╢ )⅜3D ≤Ⱡ♇♩꞉כ◒╩ ⇔≡ ↕╣√ ⌐Ᵽכ◘ ⅎ

╠╣≡™╢ ⌐ ≢№╢⁹ 

ₒ ─ ₓ 

 ⌐╟╣┌⁸ ─ ⅎ╩ ↔≤⌐ ℮↓≤⌐⌂╢─≢⁸

╩ ∆╢ ⁸⸗♦ꜟ ≤◘ⱳכ♩ ≤⌐╟╢ ╩ ⌐ ℮↓≤

⅜ ≤⌂╢⁹ 

 

 

 1⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

 

ה 1⌐≈™≡ 

 1⌐ ╢3D ⁸₈│♃כ♦ ⸗♦ꜟ ⌐♃כ♦ ≠ↄ ─ ─

⌐ ꜟ♦⸗╢∆♩ⱳ▬fi╩♃כ♦╢╣╠™ ⱳ▬fi♃≤⁸₉₈ ◘ⱳכ

♩ ⌐♃כ♦ ≠ↄ ─ ─ ⌐ כⱳ▬fi♩∆╢◘ⱳ╩♃כ♦╢╣╠™

♩ ⱳ▬fi♃≤╩ ╗ ╩ ⇔⁸₉₈ 3D ─ ⅜⁸ ⸗♦

ꜟ ♃כ♦ │ ◘ⱳכ♩ ⌐♃כ♦ ≠ↄ ⌐⁸ ⸗♦ꜟ ⱳ▬fi

♃ │◘ⱳכ♩ ⱳ▬fi♃⌐ ∫≡⸗♦ꜟ ♃כ♦ │◘ⱳכ♩ ╩♃כ♦

⅛╠ ∆╢ ⌐ ™╠╣╢₉≤─ ─ ⅛╠⁸⸗♦ꜟ ♃כ♦

│◘ⱳכ♩ ⌐♃כ♦ ≠ↄ ⁸ ─ ⌐ ╩♃כ♦╢╣╠™

⅛╠ ∆╢≤™℮⁸ ⌐╟╢ ╩ ≤∆╢ ╩ ♃כ♦╢∆

≢№╢≤™ⅎ╢⁹╟∫≡⁸ 3D ♃כ♦─⧵⁸│♃כ♦ ⅜ ∆╢

⌐╟╡⁸ ⌐╟╢ ╩ ∆╢≤™℮ ≢ⱪ꜡◓ꜝⱶ⌐ ∆╢

╩ ∆╢⅛╠⁸ⱪ꜡◓ꜝⱶ⌐ ∏╢ ╩ №≢(▪◄►♩ⱨ♁)♃כ♦╢∆

╢⁹ 
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 ↓↓≢⁸ ≢№╢3D ─ │ ⌐ ℮ ╩ ⌐ ℮

│⁸₈ ╩ ⇔√ ─ ₉≢№╢⁹ 

 ⇔√⅜∫≡⁸ ╩ ⌐ ↕∑╢√╘─♁ⱨ♩►◄▪≢№╢⁸

1⌐ ╢ │⁸₈ ₉⌐ ∆╢⁹ 

 

( ) ₈ ₉⌐ ⇔⌂™3D ⁸₈│≡™≈⌐♃כ♦ A 3.

┘ ─ ⌐ ∆╢ ₉⌐ ─ 3-3╩ ⁹ 

 

https://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/handbook_shinsa_h27/app_a3.pdf#page=20
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3.3  ⌐ ∆╢   

 

₡  3- 1₢  

( ─ ┼─ ⅜ ⌂╙─)  

 

─  

 

 

─  

ₒ 1ₓ 

 ─ ⌐≈™≡⁸ ⁸ ─

┘ ╩ ↑≡ ∆╢ ♃כ♦

≤⁸ 

 ─ ⌐≈™≡⁸ ⁸ ─1◓ꜝ

ⱶ √╡─ ┘ ╩ ↑≡ ∆╢

♃כ♦ ≤⁸  

 ─ │ ╩ ≡⇔≥כ◐ ∆╢

≤⁸  

 ⌐╟╡ ↕╣√ ⌐כ◐ ≠™≡⁸

♃כ♦ ⅛╠ ↕╣√ ⌐כ◐ ∆╢

⁸ ─ ┘ ╩ ∆╢

♃כ♦ ≤⁸  

♃כ♦  ⌐╟╡ ↕╣√

⌐ ≠™≡⁸ ♃כ♦ ⅛╠⁸ ∆

╢ ─1◓ꜝⱶ √╡─ ┘ ╩ ∆

╢ ♃כ♦ ≤⁸  

♃כ♦  ⌐╟╡ ↕╣√

⁸ ─ ┘ ≤⁸ ♃כ♦

⌐╟╡ ↕╣√ ─1◓ꜝⱶ √╡─

┘ ╩ ↑≡♦▫☻ⱪ꜠▬ ⌐ ∆╢

╩ ⅎ√ ⁹ 

ₒ 1ₓ 

⅜ 

⌂™⁹ 

ₒ 2ₓ 

♃כ♦  ⌐⁸ A≢ ↕

╣╢ B─ ≤⇔≡₈ ₉⅜ ↕╣

≡™╢ 1 ─ ⁹ 

ₒ 2ₓ 

⅜ 

⌂™⁹ 

 

─ ⌂  

ₒ ₓ 

 ↓─ │⁸ ⁸ ≢ ™╢√╘─ ╩ ⇔⁸ ∆╢

√╘─◦☻♥ⱶ⌐ ∆╢⁹ 

ₒ ₓ 

 │⁸ ₁⌂ ⌐ ↕╣≡⅝≡⅔╡⁸ ─ ⌐≈™
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≡╙⁸ ⁸ ⁸ ⌂≥╩ ≤⇔≡ ↑≡⅔⅝⁸ ≈

─ ╩ ≡⇔≥כ◐ ⇔≡ ─ ╩ ╡ ∆≤™℮ │ ╠╣≡™

╢⁹ 

 ⇔⅛⇔⁸ ─ ⌐≈™≡│⁸ ─ ≤│

─⌂™ ⁸ ─ │ ↑≡ ↕╣≡™⌂⅛∫√√

╘⁸↓╣╠─ │ ─ ⅛╠ ∆╢ ⅜№∫√⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ─ │⁸ ⌐≈™≡⁸ ─ ╛ ╩ ⌐

⇔⁸ ⁸ ≤™∫√ ╩ ╡ ∑╢╟℮⌐∆╢↓≤≢⁸

─ ─ ─ ⌐ ∆╢ ╩ ∆╢↓≤╩

≤∆╢╙─≢№╢⁹ 

 ↕╠⌐⁸ ⅜ B⌐≈™≡ √⌐ ™∞⇔√ ≢№╢₈

₉╩ ⌐♃כ♦ ╘≡⅔ↄ↓≤≢⁸ ⌐↕╠⌂╢

╩ ∆╢↓≤⅜≢⅝╢⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 ─ ≢│⁸ ⁸ ─ ┘ ╩

↑≡ ⇔√ ≤⁸ ⁸ ⁸ ╩ ↑≡

⇔√ ╩ ─ ≤⇔⁸ ─ │ ⅛╠

╩ ⇔√ ⁸ ≢ ┘ ╩ ∆╢ ≤⇔≡

™╢⁹↓╣│⁸ ─ ─♃כ♦─╠⅛ ─ כ♦⁸≥

♃ⱷfi♥♫fi☻─ ╩ ⇔√╙─≢№╢⁹ 

ₒ ─ ₓ 

 ⌐╟╣┌⁸ ⌐≈™≡⁸ ─ ╛ ╩ ⌐

⇔⁸ ⁸ ≤™∫√ ╩ ╡ ∑╢╟℮⌐∆╢↓≤≢⁸

─ ─ ─ ⌐ ∆╢ ╩ ∆╢↓≤⅜≢

⅝╢⁹ 

 ╕√⁸ ─ ⌐⅔™≡│⁸ B⌐≈™≡ √⌐ ™∞

⇔√ ≢№╢₈ ₉╩ ≡⇔≥♃כ♦ ↕∑≡

№╢⅛╠⁸ B⅜₈ ₉≤⇔≡ ↕╣╢↓≤≢⁸

B─ →⅜ ∆╢↓≤╙ ↕╣╢⁹ 

ₒ ─ ⌂ ₓ 

 ( ) 

ₒ ╩ ∆╢√╘─ ₓ 

 │⁸ ⁸ ♪כⱲכ◐⁸ ─ ⁸♦▫☻ⱪ꜠

▬ ─ ⅛╠ ↕╣╢◖fiⱧꜙכ♃╩ ™≡ ╩

⇔≡™╢⁹ ╩ 1⌐ ∆⁹ 

 ↓─ ─ ⱨ꜡כ│ ─≤⅔╡≢№╢⁹ 

 ╕∏⁸◖fiⱧꜙכ♃─ ⌐⁸ ⁸ ─ ┘

╩ ↑√ ╩♃כ♦ ↕∑╢≤ ⌐⁸ ⁸
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─1◓ꜝⱶ √╡─ ┘ ╩ ↑√ ♦

╩♃כ ↕∑≡⅔ↄ⁹↓─ │RAM⁸ROM ─ ╩ ™

≡╙⁸ ♦▫☻◒⁸CD-ROM ─ ╩ ™≡╙╟™⁹ 

 ∕⇔≡⁸ ⅛╠⁸ │ ─ ⅜ ↕╣╢≤⁸◖

fiⱧꜙכ♃─ ⅜↓─ ╩ ─♃כꜙfiⱧ◖≡⇔≥כ◐

⌐ ↕╣√ ╩♃כ♦ ⇔⁸ ╩כ◐ ╩♃כ♦╗ ∆

╢⁹ 

 ↕╠⌐⁸◖fiⱧꜙכ♃─ │⁸ ↕╣√ ⌐♃כ♦

∆╢⁸ ╩ ─♃כꜙfiⱧ◖≡⇔≥כ◐ ⌐ ↕╣√

╩♃כ♦ ⇔⁸ ╩כ◐ ╩♃כ♦╗ ⇔≡⁸ ─

╠╣≡™╢ ⁸ ─ ⁸ ⁸1◓ꜝⱶ √╡─

┘ ╩ ⌐ ↕∑╢⁹ 

 

 

ₒ 1ₓ 

 
 

 

─  

(1) ─  

(i) ─  

ה ⌐≈™≡⁸ ─ ╛ ╩ ⌐ ⇔⁸ ה

≤™∫√ ╩ ╡ ∑╢╟℮⌐∆╢↓≤≢⁸ ─

─ ─ ⌐ ∆╢ ╩ ∆╢↓≤ 

ה B⌐≈™≡ √⌐ ™∞⇔√ ≢№╢₈ ₉╩

⌐♃כ♦ ╘≡⅔ↄ↓≤≢⁸ ⌐↕╠⌂╢ ╩ ∆╢↓≤ 

 

    

  

 ♃כ♦

 ♃כ♦

   

 1◓ꜝⱶ √╡─   

 ♃כ♦

 ♃כ♦
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(ii)  

 ↓─ ─ ─ │⁸ ⌐ ∆╢ ≤⁸◖fiⱧꜙכ

♃ ⌐ ∆╢ ╩ ∆╢⁹ 

 

(2) ( ⁸ ) 

(I)  

 ─ ⅜ ⌐ ≢№∫√⁹ 

1  

 ≤ ─ ┘ ─ ╩ ↑≡ ⇔√

╩⁸ ─ │ ─ ≢ ∆╢ ⁸

╩ ∆╢ ╩ ⅎ√ ⁹ 

 

2  

 ─ ⌐≈™≡⁸ ⁸ ─☺ꜗfiꜟ ╩♪כ꞉כ◐┘ ↑

≡ ∆╢ ≤⁸ 

 ─ ⌐≈™≡⁸ ⁸ ┘ ╩ ↑≡ ∆╢

♃כ♦ ≤⁸ 

 ─☺ꜗfiꜟ ╩♪כ꞉כ◐│ ≡⇔≥כ◐ ∆╢ ≤⁸ 

 ⌐╟╡ ↕╣√ ⌐כ◐ ≠™≡⁸

⅛╠ ↕╣√ ⌐כ◐ ∆╢ ⁸ ─☺ꜗfiꜟ ╩♪כ꞉כ◐┘

∆╢ ≤⁸ 

 ⌐╟╡ ↕╣√ ⌐ ≠™≡⁸ ♦

♃כ ⅛╠⁸ ∆╢ ─ ┘ ╩ ∆╢ כ♦

♃ ≤⁸ 

 ⌐╟╡ ↕╣√ ⁸ ─☺ꜗfiꜟ כ◐┘

꞉⁸≥♪כ ♃כ♦ ⌐╟╡ ↕╣√ ─ ┘

╩ ↑≡♦▫☻ⱪ꜠▬ ⌐ ∆╢  

╩ ⅎ√ ⁹ 

 

(II)  

ה A≢ ↕╣╢ B│ ⌐ ≢№∫√⁹ 

ה B⅜₈ ₉≤™℮ ≢ ≢⅝╢↓≤│ ⁸

≢│⌂ↄ⁸╕√ ─ ⅜ ⌐ ∆╢↓≤⅜≢⅝√

≢╙⌂⅛∫√⁹ 

 

(3) ⌂  

(i) 1⌐ ╢ ⌐≈™≡ 

 1⌐ ╢ ≤ 1≤╩ ∆╢≤⁸ 
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1 1⌐ ╢ │⁸₈ ♃כ♦ ⌐╟╡ ↕

╣√ ⌐ ≠™≡⁸ ♃כ♦ ⅛╠⁸ ∆╢

─1◓ꜝⱶ √╡─ ┘ ╩ ∆╢ כ♦

♃ ₉╩ ⅎ╢─⌐ ⇔⁸ 1│ ⌐╟╡ ↕╣√

⌐ ≠™≡ ╩ ℮ │ ⅎ≡™⌂™  

 

2 1⌐ ╢ │⁸₈ ♃כ♦ ⌐╟╡ ↕

╣√ ⁸ ─ ┘ ≤⁸ ♃כ♦

⌐╟╡ ↕╣√ ─1◓ꜝⱶ √╡─ ┘ ╩

↑≡♦▫☻ⱪ꜠▬ ⌐ ∆╢ ₉╩ ⅎ≡⅔╡⁸ ≢

№╢ ─1◓ꜝⱶ √╡─ ┘ ╙ ∆╢─⌐ ⇔⁸

1│ ─ │ ∫≡™⌂™ ≢ ⇔⁸∕─ ─ ≢ ∆╢⁹  

 

1 ₈ ♃כ♦ ₉╩ ∆╢↓≤─ ⌐≈™≡─

 

 2│⁸◖fiⱧꜙכ♃ ─ ⅛╠╖╣┌⁸ 1─ ⅛╠

↕╣√ ─ ( )╩ ≡⇔≥כ◐ ⌐ 2─ ─ ╩

™⁸ ⌐ ∆╢ ( ─ ┘ )╩ ∆╢ ≢

№╢≤ ↕╣╢⁹ 

 ↓↓≢⁸ 1≤ 2│⁸≤╙⌐ ─ ⌐ ⇔⁸

↕╣√ ⌐כ◐ ∆╢ ╩ ⇔≡ ╩ ∆╢≤™℮ ─

╩ ∆╢╙─≢№╢⅛╠⁸ 2─ ─ ╩ 2─

⌐ ∆╢↓≤⌐ ─ │⌂™⁹ 

 ∕─ ⁸ ↕╣╢ ╩≥─╟℮⌂╙─≤∆╢⅛│ ⅜ ─

⌐ ∂≡ ╘╢═⅝ ≢№╡⁸ 2─ ╩

⌐ ∆╢ ⌐⁸ ⌐⅔↑╢ ≤⇔≡₈

─1◓ꜝⱶ √╡─ ₉ ┘₈ ₉╩ ∆╢↓≤│ ─

─ ─ ⌐∆⅞⌂™⁹ 

 ⇔√⅜∫≡⁸ 1─ ⌐⁸ 2─ ─

╩ ⇔⁸ ─ ≢№╢ ⌐ ≠™≡⁸

♃כ♦ ⅛╠⁸ ≢№╢⁸₈ ─1◓ꜝⱶ √╡─

┘ ₉╩ ∆╢ ╩ ↑╢↓≤│⁸ ⅜ ⌐ ⇔

√╙─≢№╢⁹ 

 

2 ₈ ≢№╢ ─1◓ꜝⱶ √╡─ ┘

╙ ∆╢ ₉╩ ∆╢↓≤─ ⌐≈™≡─  

 ╩ ╢√╘⌐ ╦╣╢₈ ₉≤™℮ ─ ⌐ ╖╣┌⁸ ─

╠╣√ ╩ ↕∑╢↓≤│ ⅜ ⌐ ∆╢ ≢№╡⁸

╩ ↕∑╢↓≤⌐ ─ ╙⌂™⅛╠⁸ ─
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╠╣╢ ╩╙ ↕∑╢╟℮ ∆╢↓≤│ ⅜ ⌐ ⇔

√╙─≢№╢⁹ 

 

( ⌂ ─ ) 

 ∕⇔≡⁸ 1⌐ ╢ ⅜ ∆╢₈ ╩ ╡ ∑╢₉≤™℮

╙⁸ 1 ┘ 2⅛╠ ⅜ ⌐ ⇔ √ ─╙─≢№╢⁹  

 

( ) 

 ⇔√⅜∫≡⁸ 1⌐ ╢ │⁸ 1 ┘ 2⅛╠ ⅜

⌐ ╩∆╢↓≤⅜≢⅝√╙─≢№╢⁹ 

 

 

( ≠↑⌐≈™≡ ⇔√ ) 

(1) ─ ⌐≈™≡ 

 1≤ 2│⁸≤╙⌐ ─ ⌐ ∆╢⁹ 

(2) ─ ⌐≈™≡ 

 1≤ 2│⁸ ↕╣√ ⌐כ◐ ∆╢ ╩ ⇔⁸

╩ ∆╢≤™℮ ─ ╩ ∆╢╙─≢№╢⁹  

 

(ii) 2⌐ ╢ ⌐≈™≡ 

 2⌐ ╢ ≤ 1≤╩ ∆╢≤⁸ 1 ┘ 2⌐

ⅎ⁸ 2⌐ ╢ │⁸₈ ♃כ♦ ⌐⁸ A

≢ ↕╣╢ B─ ≤⇔≡₈ ₉⅜ ↕╣≡™╢₉

─⌐ ⇔⁸ 1⌐│∕─ ↕╣≡™⌂™ ≢ │ ⇔⁸∕─ ─

≢ ∆╢⁹ 

 ⇔⅛⇔⌂⅜╠⁸₈ ♃כ♦ ⌐⁸ A≢ ↕╣╢

B─ ≤⇔≡₈ ₉⅜ ↕╣≡™╢₉≤™℮ │⁸

─♃כ♦ ⌐≈™≡ ⇔≡™╢╙─⌐∆⅞⌂™⅛╠⁸↓─ ╩╙∫≡

2⌐ ╢ ─ ⅜ ⌐ ↕╣╢↓≤│⌂™⁹  

 

( ) 

 2⌐ ╢ │⁸ 1 ┘ 2⅛╠ ⅜ ⌐ ╩∆

╢↓≤⅜≢⅝√╙─≢№╢⁹ 
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₡  3- 2₢ ◦☻♥ⱶ 

( ⅜ ∫≡™╢ ─◦☻♥ⱶ ⅜ ⌂╙─(ⱦ☺Ⱡ☻ ))  

 

─  

 ◦☻♥ⱶ 

 

─  

ₒ 1ₓ 

╩♃כ♦─  ∆╢√╘─ 1 ⁸ 

 1 ⌐ ⌐♃כ♦√╣↕ ≠™≡ ↕╣√

╩ ┘ ∆╢ 1 ⁸ 

 1 ┘ ╩ ∆╢ 1 ╩ ∆╢

≤⁸ 

 ╩ ∆╢ 2 ⁸ 

─♃כ♦  2 ⁸ 

 2 ┘ ╩ ∆╢ 2 ╩ ∆╢

≤⅛╠⌂╢ ◦☻♥ⱶ⌐⅔™≡⁸ 

 1 │⁸ 1 ⅛╠ ─ ╩♃כ♦─

╡ ╣≡⁸ ╡ ╣√ ─ ╩♅▼♇◒⇔⁸ ⅜

⌂ ╩♃כ♦─ 1 ⅛╠ ⌐

⇔⁸ ⅛╠ ↕╣≡ↄ╢ ↕╣√ כ♦─

♃╩ 1 ╩ ⇔≡ ↑ ╡⁸ 1 ╟╡

⇔⁸ 

 2 │⁸ ⅛╠ ╠╣≡⅝√

⅜ ⌂ ╩♃כ♦─ 2 ⅛╠ ⇔⁸∕─

⇔√ ⌐♃כ♦ ≠™≡ ╩ ⇔⁸ ∆╢

⅛ ⇔⌂™⅛─ ╩♃כ♦ 2 ╟╡ ⇔⁸∕─

╩♃כ♦ ╗ ╩♃כ♦─ 2 ⅛╠

⌐ ∆╢↓≤╩ ≤∆╢ ◦☻♥ⱶ⁹  

ₒ 1ₓ 

⅜ 

⌂™⁹ 

ₒ 2ₓ 

 2 │⁸ ╩ ⇔⁸ ⅜ ⌂ ╩

⇔√≤⅝⌐⁸ ─ ⌐ ⅜ ↕╣≡™╢↓

≤╩ ⌐ ∆╢ ╩ ∆╢↓≤╩ ≤∆╢ 1

─ ◦☻♥ⱶ⁹ 

ₒ 2ₓ 

⅜ 

⌂™⁹ 

ₒ 3ₓ 

 1 │⁸ ID◌ ♪─ ╖ ╡ ╩ ∆╢↓≤╩

≤∆╢ 1 │ 2 ─ ◦☻♥ⱶ⁹ 

ₒ 3ₓ 

⅜ 

⌂™⁹ 

 

─ ⌂  

ₒ ₓ 

 ↓─ │⁸ ⌂≥─ ≢ ™╠╣≡™╢ ⌐ ∆╢⁹  

ₒ ₓ 
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 ⌂≥─ ≢ ™╠╣≡™╢ ⌐⅔™≡⁸ │ ─ ⅜

⌂ ─ │⁸ ─ ╩╙╠™⁸ ╩ ⇔≡™√⁹  

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ─ ╩╙╠℮√╘⌐│⁸ ⌐ ╩ ∟⁸ ─≤↓╤⌐ ╩

↑╢ ─ ⅜ ≢⁸∕─ ⁸ ⅜≢⅝⌂⅛∫√⁹ ⌐ ⅜ ↄ⌐™╢

│⁸ ⅜⅛⅛╢↓≤⅜ ⅛∫√⁹ 

 │⁸╦↨╦↨ ─≤↓╤⌐ ⅛∏⌐ ╩ ╠╣╢◖fiⱧꜙכ♃╩

™√◦☻♥ⱶ╩ ∆╢╙─≢№╢⁹ 

 ╕√⁸ ⌐ ∆═⅝ ⅜ ↕╣√↓≤╩ ∆╢─≢⁸™∟™

∟ ╩∑∏⌐⁸ ⇔√↓≤⅜╦⅛╢⁹ 

 ↕╠⌐⁸ID ( )◌ ♪╩ ™≡ ╩♃כ♦ ∆╢─≢ ⅜№

╢ ─╖⅜ ╩♃כ♦ ≢⅝╢╟℮⌐ ≢⅝╢⁹  

ₒ ╩ ∆╢√╘─ ₓ 

 ( ) 

ₒ ─ ₓ 

  ↓─◦☻♥ⱶ╩ ™╢↓≤⌐╟╡⁸ ─ ╩ ╢√╘⌐⁸ ╩ ∆

╢↓≤⌂ↄ⁸ ⌂ ⅜ ⅎ╢≤™℮ ⌐ ═≡ ⌂ ╩

∆╢⁹ 

ₒ ─ ⌂ ₓ 

 ( ) 

ₒ ╩ ∆╢√╘─ ₓ 

 ( ) 

ₒ ₓ 

 ( )  

 

 

ₒ 1ₓ ◦☻♥ⱶ─  

 

 

 

 

 

 

 

 

 

 

 

 

2  

( ) 

2  

 

2  

 

2 

 

  

1  

( ) 

1  

( ) 

1  

 

1  

 

1 
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─  

(1) ─  

(i) ─  

 ╩◖fiⱧꜙכ♃ ⌐╟╡◦☻♥ⱶ ∆╢↓≤│⁸ ⌐ ╠╣≡

™╢ ≢№╢⁹ ╙ ─ ≢№╢⅛╠⁸↓╣╩◦

☻♥ⱶ ⇔╟℮≤∆╢↓≤│⁸ ≤⇔≡│↔ↄ ⌂╙─≢№╢⁹  

 

(ii)  

 ↓─ ─ ─ │⁸ ─ ⌐ ∆╢ ≤⁸◖fiⱧꜙכ♃

⌐ ∆╢ ╩ ∆╢⁹ 

 

(iii) ─ ∫≡™╢ ( ─ )─◦☻♥ⱶ  

 ◦☻♥ⱶ╩ ∆╢ ─ (◦☻♥ⱶ Ƃ◦☻♥ⱶ ) ╩ ⇔≡⁸

⅜ ∫≡™╢ ─◦☻♥ⱶ ╩ ℮ ─ ╩ ∆╢⁹  

 ─◖fiⱧꜙכ♃ ╩ ™≡⁸ ─◦☻♥ⱶ ⌐╟╡ ─

∫≡™╢ ╩◦☻♥ⱶ ∆╢↓≤│⁸ ─ ─ ─ ⌐ √

╢╙─≤ ⅎ╠╣╢⁹ 

 ↓─ ─ ╙⁸ ─ ≢ ╦╣≡™╢↓≤╩◦☻♥ⱶ ⇔⁸

∕─ ⌐ ≠™≡◦☻♥ⱶ ╩ ℮⁸≤™℮ ⅛╠ ╩ ∆╢⅛≥

℮⅛─ ╩ ℮⁹ 

 

(2) ( ⁸ ) 

(I) ─ ≤⇔≡ ╦╣≡™╢↓≤ 

(i) ─ ℮↓≤ 

(a) ─♦כ♃╩ ⌐ ⅝ ╪≢⁸ ╩ ∆╢⁹ 

(b) ⅜ ⌂╙─╩⁸ ╩╙╠℮√╘⁸ ⌐ ∆⁹  

(c) ╩ ⅛╠ ↑ ╡⁸ ╩ ∆╢⁹  

(ii) ─ ℮↓≤ 

(a) ⅛╠ ╩ ↑ ╢⁹ 

(b) ⅛╠ ↑ ∫√ ╩ ═⁸ ╩ ⅎ╢⁹  

(c) ⇔√ ╩ ⌐ ∆⁹ 

 

(II)◖fiⱧꜙכ♃  

(i)◖fiⱧꜙכ♃ ─  

(a) ⌐ ⁸ ╩ ∆╢◖fiⱧꜙכ♃╩ ⇔⁸∕╣╩

╩ ⇔≡ ≢ ⇔≡⁸ ╩♃כ♦⌂ ∆╢⁹  

(b) ◖fiⱧꜙכ♦≢♃כ♃╩ ⇔ ⌂ ─ⱨ◊ ⱴ♇♩ ⌐ │

∆╢⁹ 

(c) ⇔√♦⁸┌╣№⅜♃כ∕─ ∆╢⁹  
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(d) ID( )◌ ♪≢ ─ID◖ ♪╩ ╣⁸ ╩ ℮⁹ 

(ii) ⌐ ↕╣√ ⌐ ↕╣√  

(e) ↕╣√♦כ♃╩♅▼♇◒⇔≡ ⅜ ⌂╙──╖╩ ∆╢⁹  

 

(3) ⌂  

 ◦☻♥ⱶ ⌐╟╡ ↕╣√ ⌐⅔↑╢ ┘

⌐ ⌂ ╩╙≤⌐⁸◖fiⱧꜙכ♃ ╩ ™≡ ╩◦☻♥ⱶ

∆╢↓≤⅜⁸ ⌐≤∫≡ ≢№∫√⅛≥℮⅛⁸≤™℮ ⅛╠ ∆╢⁹ 

 

(i) 1⌐ ╢ ⌐≈™≡ 

(▬) ╩ ─♃כ♦⁸⌐╘√╢∆ ≤ ⅜ ⌂↓≤⁸ ┘ ╩

∆╢ ╩♃כ♦ ⌐ ╢√╘⌐ ⅜ ⌂↓≤│⁸

─ ─ ≢ ╠⅛≢№╢⁹ 

 ─↓≤│⁸ ╩ ∆╢ ╙ ≢№╢⁹  

 ⇔√⅜∫≡⁸ ◖fiⱧꜙכ♃ (a)⅛╠⁸ 

 ₈ ╩♃כ♦─ ∆╢√╘─ 1 ⁸ 1 ⌐ כ♦√╣↕

♃⌐ ≠™≡ ↕╣√ ╩ ┘ ∆╢ 1 ⁸ 1

┘ ╩ ∆╢ 1 ╩ ∆╢ ≤⁸ 

 ╩ ∆╢ 2 ⁸ ─♃כ♦ 2 ⁸ 2 ┘

╩ ∆╢ 2 ╩ ∆╢ ≤⅛╠⌂╢ ◦☻♥ⱶ₉  

≤⇔≡⁸Ɫ ♪►◄▪ ╩ ⇔≡◦☻♥ⱶ╩ ∆╢↓≤│⁸ ⅜

⌂◦☻♥ⱶ ╩ ™≡ ⅎ╢ ─↓≤≢№╢⁹  

 

(꜡) ≢ ∫≡™╢⁸ 

 ₈ 1 ⅛╠ ─ ╩♃כ♦─ ╡ ╣≡⁸ ╡ ╣√ ─

╩♅▼♇◒⇔⁸ ⅜ ⌂ ╩♃כ♦─ 1 ⅛╠

⌐ ⇔⁸ ⅛╠ ↕╣≡ↄ╢ ↕╣√ ╩♃כ♦─ 1

╩ ⇔≡ ↑ ╡⁸ 1 ╟╡ ∆╢₉↓≤⁸ ┘ 

 ₈ ⅛╠ ╠╣≡⅝√ ⅜ ⌂ ╩♃כ♦─ 2

⅛╠ ⇔⁸∕─ ⇔√ ⌐♃כ♦ ≠™≡ ╩ ⇔⁸

∆╢⅛ ⇔⌂™⅛─ ╩♃כ♦ 2 ╟╡ ⇔⁸∕─ ♃כ♦

╩ ╗ ╩♃כ♦─ 2 ⅛╠ ⌐ ∆╢↓≤₉⁸  

│♁ⱨ♩►◄▪⌐╟╡ ↕╣╢ ≢№╢⅜⁸↓╣╠│⁸ ─ ─

⌐ ─◖fiⱧꜙכ♃ (a)(b)(e)╩ ∆╢↓≤⌐╟╡⁸ ⅜ ∟⌐

⅝ ∆↓≤⅜≢⅝╢╙─≢№╢⁹ 

 

 (▬)⁸(꜡)─ ⅛╠⁸ 1⌐ ╢ ─╟℮⌂ ◦☻♥ⱶ≤

∆╢↓≤│⁸◦☻♥ⱶ ─ ⌐ ◖fiⱧꜙכ♃ (a)(b)(e)╩ ∆╢↓

≤⌐╟╡⁸ ⅜ ⌐ ⇔ √╙─≢№╢⁹ 
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(ii ) 2 ┘ 3⌐ ╢ ⌐≈™≡ 

─⧵⁸┌╣№⅜♃כ♦√⇔  ∆╢↓≤⁸ ┘ ID◌ ♪≢ ─

ID◖ ♪╩ ╣⁸ ╩ ℮↓≤│⁸ ◖fiⱧꜙכ♃ ─ (c)(d)⌐

⇔√╟℮⌐⁸◦☻♥ⱶ ─ ─ ≢№╢⅛╠⁸ ⅜№╢≤⅝⌐

↓╣╩ ∆╢ ╩ ↑√╡⁸ ⌐ ID◌ ♪ ╖ ╡ ╩ ∆╢↓

≤│⁸ ⅜ ⌐ ∂≡⌂⇔ √╙─≢№╢⁹ 

 

 ⌂⅔⁸ │ ⌐⅔™≡⁸↓─ │ ⌂ ╩ ∆╢ ⇔≡

™╢⅜⁸ ─ │⁸◖fiⱧꜙכ♃╩ ⇔√↓≤⌐ ℮ ─ (

)⌐∆⅞⌂™╙─≤ ╘╠╣⁸ ⌐⁸↓─ ─ ─ ╩ ≢⅝╢

│⌂™⁹ 

 

 ─≤⅔╡≢№╢⅛╠⁸ 1⁸ 2⁸ 3⌐ ╢ │⁸

(I )(II)─ ─ ⌐ ≠™≡⁸ ⅜ ⌐ ╩∆╢↓≤⅜≢⅝√╙─≢

№╢⁹ 
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₡  3- 3₢ ⱳ▬fi♩◘כⱦ☻   

( ⅜ ∫≡™╢ ─◦☻♥ⱶ ⁸ ┘ ─ │ ⌐ ≠ↄ

─ ⅜ ⌂╙─(ⱦ☺Ⱡ☻ ))  

 

─  

 ⱳ▬fi♩◘כⱦ☻  

 

─  

ₒ 1ₓ 

 ▬fi♃כⱠ♇♩ ─ ≢ ╩ ⇔√ ⌐ ☻ⱦכ◘≡∂

ⱳ▬fi♩╩ ⅎ╢◘כⱦ☻ ⌐⅔™≡⁸ 

─♩ⱦ☻ⱳ▬fiכ◘╢∆  ≤ ─ ⅜▬fi♃כⱠ♇

♩╩ ⌐Ᵽכ◘≡⇔ ↕╣╢☻♥♇ⱪ⁸ 

Ᵽ⅜⁸כ◘  ─ ⌐ ≠™≡ ꜞ☻♩ ⌐

↕╣√ ─ ⱷכꜟ▪♪꜠☻╩ ∆╢☻♥♇ⱪ⁸ 

Ᵽ⅜⁸כ◘  ─♩ⱦ☻ⱳ▬fiכ◘╢∆ ╩⁸ ꜞ☻♩

⌐ ↕╣√ ⌐♩ⱦ☻ⱳ▬fiכ◘─ ∆╢☻♥

♇ⱪ⁸ ┘ 

⅜♩ⱦ☻ⱳ▬fiכ◘Ᵽ⅜⁸כ◘  ↕╣√↓≤╩ ─

ⱷכꜟ▪♪꜠☻╩ ™≡ ⱷכꜟ⌐≡ ⌐ ∆╢☻♥♇

ⱪ≤⅛╠⌂╢ⱳ▬fi♩◘כⱦ☻ ⁹ 

ₒ 1ₓ 

⅜ 

⌂™⁹ 

ₒ 2ₓ 

 ⌐│⁸ ─ ⁸ ┘ ⅜

╕╣╢↓≤╩ ≤∆╢ ☻ⱦכ◘─1 ⁹ 

ₒ 2ₓ 

⅜ 

⌂™⁹ 

ₒ 3ₓ 

 ⌐ ∂≡ ⅎ╠╣╢ⱳ▬fi♩│⁸20 ─

⌐≈⅝1 ─ ≢10 ─ⱳ▬fi♩⅜ ⅎ╠╣╢↓≤╩ ≤∆

╢ ☻ⱦכ◘─1 ⁹ 

ₒ 3ₓ 

⅜ 

⌂™⁹ 

ₒ 4ₓ 

Ᵽ⅜⁸כ◘  ≤ ⱳ▬fi♩⅜ ↑≡ ↕╣√

ꜞ☻♩ ⅛╠⁸ ─ ─ⱳ▬fi♩ ─ ⱳ▬

fi♩╩ ∆╢ ╩ ⇔≡ ꜞ☻♩─ⱨ□▬ꜟ╩ ⇔⁸

ꜞ☻♩─ⱨ□▬ꜟ╩ ⱷכꜟ─ ⱨ□▬ꜟ≤⇔

≡ ⌐ ∆╢↓≤╩ ≤∆╢ ☻ⱦכ◘─1 ⁹ 

ₒ 4ₓ 

⅜ 

№╢⁹ 

 

─ ⌂  

ₒ ₓ 

 ↓─ │⁸▬fi♃כⱠ♇♩ ─ ≢ ™╢ⱳ▬fi♩◘כⱦ☻ ⌐ ∆╢⁹ 

ₒ ₓ 

 ⅛╠ ─ ⌐ ∂≡( ⅎ┌ ─ ╩♩ⱦ☻ⱳ▬fiכ◘(─

ⅎ⁸√╕∫√◘כⱦ☻ⱳ▬fi♩─ ⌐ ∂≡ ⁸ ⁸ ⌐ ⅝ ⅎ

╩☻ⱦכ◘℮™≥╢ ╦╣≡™╢⁹ 
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ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

 ─ⱳ▬fi♩◘כⱦ☻ │⁸ ─ ⅛╠⁸▬fi♃כⱠ♇♩

─ ≢│ ↕╣≡™⌂⅛∫√⁹╕√⁸ ─ │♩ⱦ☻ⱳ▬fiכ◘╠⅛

⇔⅛ ℮↓≤⅜≢⅝∏⁸ ⅎ ╩♩ⱦ☻ⱳ▬fiכ◘╙≡∫№≢ ⌐

⇔√╡∆╢↓≤⅜≢⅝⌂⅛∫√⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 ↓─ │⁸▬fi♃כⱠ♇♩ ─ ⌐⅔™≡ⱳ▬fi♩◘כⱦ☻╩ ∆╢

√╘⌐⁸▬fi♃כⱠ♇♩ ─ ⅜ ⌐Ᵽכ◘╢∆ ꜞ☻♩( ⌂ↄ≤╙⁸

⁸ ⱦ☻ⱳ▬fi♩⁸כ◘ ─ ⱷכꜟ▪♪꜠☻⅛╠⌂╢)╩ ⇔√♦

╩☻כⱬ♃כ ↑╢↓≤⌐╟╡ ╩♩ⱦ☻ⱳ▬fiכ◘─ ⇔⁸ ⅜▬

fi♃כⱠ♇♩ ≢ ╩ ∆╢↓≤⌐ ╩♩ⱦ☻ⱳ▬fiכ◘≡∂ ∆╢╟

℮ ↕╣≡™╢⁹ 

 ╕√⁸ ⅜⁸ ─ ╩♩ⱦ☻ⱳ▬fiכ◘⌐ ⇔√™ │⁸ ⱷכ

ꜟ⌐≡ ─ ≤ ⱳ▬fi♩╩ ⌐Ᵽכ◘ כ◘⁸╡╟⌐≥↓╢∆

Ᵽ⅜ ─ ⅛╠ ╩☻כⱬ♃כ♦♩☻ꜞ ⇔≡ ☻ⱦכ◘√╣↕

ⱳ▬fi♩╩ ∆╢≤ ⌐ ⱷכꜟ▪♪꜠☻╩ ╡ ⇔⁸ ⌐ ⌐

⅜♩ⱦ☻ⱳ▬fiכ◘ ↕╣√↓≤╩ ∆╢╟℮ ↕╣≡™╢⁹ 

 ↓─ │ ─╟℮⌂ ⅜ ≢№╢⁹ 

 1⌐⁸ 2⌐ ╢ ⱦ☻ⱳ▬fi♩⅜⁸כ◘⁸⌐℮╟─ ─ ─╖

⌂╠∏ ⁸ ╩╙ ╗ ⅛╠ ↕╣╢╟℮⌐⇔≡╙╟™⁹  

 2⌐⁸ 3⌐ ╢ ─╟℮⌐⁸ꜞⱧכ♃כ╩ ╛∆√╘⌐⁸ ─

≢( ⅎ┌⁸20 ⌐1 )⁸ ⅎ╢◘כⱦ☻ⱳ▬fi♩╩10 ⌐∆╢╟℮⌐⇔≡╙

╟™⁹∕─√╘⌐⁸ ⅎ┌⁸ ꜞ☻♩ ⌐↓╣╕≢ ⇔√⅛╩

∆╢ⱨ▫כꜟ♪╩ ↑╢⁹ 

 3⌐⁸ 4⌐ ╢ Ᵽ⌐⁸כ◘⁸⌐℮╟─ ≥♩ⱦ☻ⱳ▬fiכ◘

≥♩ⱦ☻ⱳ▬fiכ◘ ⌂ ≤╩ ↑√ ꜞ☻♩ ╩

↑⁸ ─ ⌐╟╡ ⅜♩ⱦ☻ⱳ▬fiכ◘ ⅎ√ ⅜Ᵽכ◘⁸ כ◘

ⱦ☻ⱳ▬fi♩⌐ ∂≡ ⌂ ╩ ꜞ☻♩ ⅛╠ ⇔⁸

⌐ ꜞ☻♩╩ ⇔≡ ⌐ ⱷכꜟ≢ ⱦכ◘╡╟⌐≥↓╢∆

☻╩™∫∕℮ ∆╢↓≤⅜≢⅝╢⁹ ⌐│⁸ ꜞ☻♩ │⁸

4─╟℮⌐ ≤ ⱳ▬fi♩≤⅜ ↑≡ ↕╣╢╟℮ ↕╣╢⁹

╢№Ᵽ│⁸כ◘ ─ ⅜♩ⱦ☻ⱳ▬fiכ◘ ∆╢≤⁸ ☻ⱦכ◘

ⱳ▬fi♩ ─ ⱳ▬fi♩╩ ∆╢ ╩ ⌐ ꜞ☻♩ ⅛

╠ ⇔⁸ ⌂ⱨ◊כⱴ♇♩⌐ ⇔≡ ꜞ☻♩─ⱨ□▬ꜟ╩ ∆╢⁹

ꜞ☻♩─ⱨ□▬ꜟ│⁸ ⌐ ⇔≡ ⱷכꜟ─ ⱨ□▬ꜟ≤

⇔≡ ↕╣╢⁹↓─╟℮⌂ ⌐Ᵽכ◘╩ ∆╢↓≤⌐╟╡⁸ ─ ⌐

╩♩ⱦ☻ⱳ▬fiכ◘ ⇔√ ╙ ─ ─ ⅜♩ⱦ☻ⱳ▬fiכ◘ ⅎ╢

√╘⁸ ─ ⌐╙ ꜞ☻♩─ⱨ□▬ꜟ⅜ ↕╣╢⁹ 

ₒ ─ ₓ 
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 Ᵽכ◘

( ) 

 

ꜞ☻♩ 

 
(1) ⁸ ⱳ▬fi♩ 

(6) ⁸ ꜞ☻♩ 

(2)  

ⱳ▬fi♩  

(3) ─ 

ⱷכꜟ 

▪♪꜠☻ 

▬fi♃כⱠ♇♩ 

 

ꜞ☻♩ 

 

(4)  

(5) ꜞ☻♩ 

 ↓─ⱳ▬fi♩◘כⱦ☻ ⌐╟╡▬fi♃כⱠ♇♩ ─ ⌐⅔™≡╙ ⌐

∆╢ⱳ▬fi♩◘כⱦ☻⅜ ⌐ ⱦ☻ⱳכ◘⁸√╕⁹√∫⌂⌐℮╟╢⅝≢

▬fi♩╩ ⌐ ─♩ⱦ☻ⱳ▬fiכ◘╘√╢⅝≢⅜≥↓╢∆ ⅜ ⅝

ↄ⌂∫√⁹↕╠⌐⁸20 ⌐1 ─ ⱦ☻╩10כ◘≢ ⌐∆╢↓≤⅛╠ ─

╩⅛⅝ ≡╢≤ ⌐⁸ ⌐≤∫≡╙▬fi♃כⱠ♇♩ ≢─ ⌐

⇔╖⅜ ⅎ╢↓≤≤⌂∫√⁹ 

ₒ ─ ⌂ ₓ 

 ( ) 

ₒ ╩ ∆╢√╘─ ₓ 

 ( ) 

ₒ ₓ 

 ( ) 

 

 

ₒ 1ₓ◦☻♥ⱶ  

 
 

ₒ 2ₓ ꜞ☻♩ ─  

  
ⱷכꜟ 

▪♪꜠☻ 
ⱳ▬fi♩  

A ××ỏ A@efg.com 100 5 

B ××ẽ B@hij.com 200 10 

C ××ủ C@klm.com 500 15 

 

ₒ 3ₓ 2─  
 

 

 

 

 

 

 

 

 

 

 

 Ᵽכ◘

( ) 

 

ꜞ☻♩ 

 

(1) ⁸ ⱳ▬fi♩ 

(4)  (2)  

ⱳ▬fi♩  

(3) ─ 

ⱷכꜟ 

▪♪꜠☻  

▬fi♃כⱠ♇♩ 

mailto:B@dot.com
mailto:C@pat.com
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ₒ 4ₓ ꜞ☻♩ ─  

 ⱳ▬fi♩ 

1 30 

2 120 

3 210 

4 300 

 

─  

(1) ─  

(i) ─  

 ╩◖fiⱧꜙכ♃ ( ⌐▬fi♃כⱠ♇♩ )⌐╟╡◦☻♥ⱶ ∆╢↓

≤│⁸ ⌐ ╠╣≡™╢ ≢№╢⁹ⱳ▬fi♩◘כⱦ☻╙ ⌐⅔

─☻ⱦכ◘╢↑ ≢№╢⅛╠⁸↓╣╩◦☻♥ⱶ ⇔╟℮≤∆╢↓≤│⁸

≤⇔≡│↔ↄ ⌂╙─≢№╢⁹ 

 

(ii)  

 ↓─ ─ ─ │⁸ ( ⌐ⱳ▬fi♩◘כⱦ☻)⌐ ∆╢ ≤⁸

◖fiⱧꜙכ♃ ⌐ ∆╢ ╩ ∆╢⁹ 

 

(iii) ─ ∫≡™╢ ( )─◦☻♥ⱶ  

 ( ⌐ⱳ▬fi♩◘כⱦ☻)≢ ╦╣≡™╢↓≤╩◦☻♥ⱶ ⇔⁸∕─

⌐ ≠™≡◦☻♥ⱶ ╩ ℮⁸≤™℮ ⅛╠ ╩ ∆╢⅛≥℮⅛─

╩ ℮⁹ 

 

(2) ( ⁸ ) 

(I)  

 ─ ⅜ ⌐ ≢№∫√⁹ 

1  

 ≢ ╩ ⇔√ ⌐ ∂≡ⱳ▬fi♩╩ ⅎ╢◘כⱦ☻ ⌐⅔™≡⁸  

 ∆╢ⱳ▬fi♩─ ≤ ─ ╩ ↕╣√↓≤⌐ ∂≡⁸  

 ─ ⌐ ≠™≡ ꜞ☻♩⌐ ↕╣√ ─ ╩ ∆╢☻

♥♇ⱪ⁸ 

 ⱳ▬fi♩─ ╩⁸ ꜞ☻♩ ↕╣√ ─ⱳ▬fi♩⌐ ∆╢☻

♥♇ⱪ⁸ ┘ 

⅜♩ⱦ☻ⱳ▬fiכ◘  ↕╣√↓≤╩ ∆╢│⅜⅝╩ ─ ⌐

∆╢☻♥♇ⱪ⁸ 

☻ⱦכ◘╢⌂╠⅛≥  ⁹ 

 

2  
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⅜♩ⱦ☻ⱳ▬fiכ◘  ⁸ ╖─ ⌐╟╡ ↕╣╢ⱳ▬fi♩

☻ⱦכ◘ ⁹ 

 √∞⇔⁸20 ─ ⌐≈⅝1 ─ ≢ⱳ▬fi♩⅜10 ⌐⌂╢↓≤│ ↕╣

≡™⌂™⁹ 

 

(II) ≤⇔≡ ╦╣≡™╢↓≤ 

 ⅔ ⌐ ╩☻ⱦכ◘⌂ ℮↓≤⁹ ⅎ┌⁸ ₁⅔╕↑╩⇔√╡ ╩

⇔√╡∆╢↓≤⁹ 

 

(III) ◖fiⱧꜙכ♃  

(i )◖fiⱧꜙכ♃ ─  

(a) ♦כ♃ⱬכ☻⌐ ╩ ⇔⁸ ⌂ ╩ ⁸ ∆╢⁹  

(ii)▬fi♃כⱠ♇♩⌐ ∆╢  

(b) Ⱡ♇♩꞉כ◒╩ ⇔≡ ╩Ᵽכ◘) ╗) ≢ ╩ ℮⁹ 

(c) ⱷכꜟ╩ ™≡ ─ ╩ ╢⁹╕√⁸ ⌂ ╩ ⱷכꜟ─

ⱨ□▬ꜟ≤⇔≡ ∆╢⁹ 

 

(3) ⌂  

(i) 1⌐ ╢ ⌐≈™≡ 

 1⌐ ╢ ≤ 1≤╩ ∆╢≤⁸ ─ ⁸ │

─≤⅔╡≢№╢⁹ 

( ) 

 ≢ ╩ ⇔√ ⌐ ∂≡ⱳ▬fi♩╩ ⅎ╢◘כⱦ☻ ⌐⅔™≡⁸

∆╢ⱳ▬fi♩─ ≤ ─ ╩ ↕╣√↓≤⌐ ∂⁸ ─

⌐ ≠™≡ ꜞ☻♩⅛╠ ⌐ ∆╢ ╩ ∆╢☻♥♇ⱪ⁸ ⱳ▬

fi♩─ ╩⁸ ꜞ☻♩ ↕╣√ ─ⱳ▬fi♩⌐ ∆╢☻♥♇ⱪ⁸◘

⅜♩ⱦ☻ⱳ▬fiכ ↕╣√↓≤╩ ⌐ ∆╢☻♥♇ⱪ≤⅛╠⌂╢◘כ

ⱦ☻ ⁹ 

( ) 

 1⌐ ╢ ≢│⁸ ⅜▬fi♃כⱠ♇♩ Ᵽ⁸כ◘⁸╡№⌐ ⱷ⁸ꜟכ

ꜞ☻♩ ≤™∫√ ╩ ™≡ ⌐ ╢ⱳ▬fi♩◘כⱦ☻

╩◦☻♥ⱶ ⇔≡™╢ ⁹ 

 

( ⌐≈™≡─ ) 

 1─ⱳ▬fi♩◘כⱦ☻ ╩▬fi♃כⱠ♇♩ ≢◦☻♥ⱶ ∆╢ ⌐⁸

◖fiⱧꜙכ♃ ⌐ ∆╢ (a)╩ ⇔≡⁸ ꜞ☻♩╩ ה ∆

╢ ≤⇔≡ ꜞ☻♩ ≤∆╢↓≤⁸▬fi♃כⱠ♇♩ ⌐ ∆╢

(b)╩ ⇔≡⁸ ≤ ≤⅜▬fi♃כⱠ♇♩╩ ⇔≡ ╩ ™⁸

⅜ ℮ ╩ ⅜ ∆╢ ╡╟⌐(Ᵽכ◘∟╦⌂∆) ⌐ ∆╢╟℮⌐∆
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╢↓≤⁸ ┘⁸▬fi♃כⱠ♇♩ ⌐ ∆╢ (c)╩ ☻ⱦכ◘⁸≡⇔

ⱳ▬fi♩ ─ ╩│⅜⅝⌐╟╢ ⌐ ⅎ≡ ⱷכꜟ⌐╟╢ ⌐∆╢

↓≤│⁸ ⅜ ⌂◦☻♥ⱶ ╩ ™≡ ⅎ╢ ─↓≤≢№╢⁹ 

 

( ) 

 1⌐ ╢ │⁸ 1⌐ ╢ ─ ∫≡™╢ ╩⁸◖fiⱧꜙ

♃כ ─ ╩ ™≡ ─◦☻♥ⱶ ⌐╟╡◦☻♥ⱶ ⇔√⌐

∆⅞⌂™⅛╠⁸ ⅜ ⌐ ╩∆╢↓≤⅜≢⅝√╙─≢№╢⁹  

 

(ii) 2⌐ ╢ ⌐≈™≡ 

 2⌐ ╢ ≤ 1≤╩ ∆╢≤⁸ ─ ⁸ │

─≤⅔╡≢№╢⁹ 

( ) 

 ≢ ╩ ⇔√ ⌐ ∂≡ⱳ▬fi♩╩ ⅎ╢◘כⱦ☻ ⌐⅔™≡⁸

∆╢ⱳ▬fi♩─ ≤ ─ ╩ ↕╣√↓≤⌐ ∂⁸ ─

⌐ ≠™≡ ꜞ☻♩⅛╠ ⌐ ∆╢ ╩ ∆╢☻♥♇ⱪ⁸ ⱳ▬

fi♩─ ╩⁸ ꜞ☻♩ ↕╣√ ─ⱳ▬fi♩⌐ ∆╢☻♥♇ⱪ⁸◘

⅜♩ⱦ☻ⱳ▬fiכ ↕╣√↓≤╩ ⌐ ∆╢☻♥♇ⱪ≤⅛╠⌂╢◘כ

ⱦ☻ ⁹ 

( ) 

1. 2⌐ ╢ ≢│⁸ ⅜▬fi♃כⱠ♇♩ Ᵽ⁸כ◘⁸╡№⌐ ⱷ⁸ꜟכ

ꜞ☻♩ ≤™∫√ ╩ ™≡ ⌐ ╢ⱳ▬fi♩◘כⱦ

☻ ╩◦☻♥ⱶ ⇔≡™╢ ⁹ 

2. ⱳ▬fi♩◘כⱦ☻─ ≤⇔≡⁸ 2⌐ ╢ ≢│⁸ ⁸

╖─ ⌐╟╡ ↕╣╢ ⁹ 

 

( ⌐≈™≡─ ) 

a. 1⌐≈™≡ 

 ( 1≤ ∂) 1─ⱳ▬fi♩◘כⱦ☻ ╩▬fi♃כⱠ♇♩ ≢◦☻

♥ⱶ ∆╢ ⌐⁸◖fiⱧꜙכ♃ ⌐ ∆╢ (a)╩ ⇔≡⁸ ꜞ☻

♩╩ ה ∆╢ ≤⇔≡ ꜞ☻♩ ≤∆╢↓≤⁸▬fi♃כⱠ♇

♩ ⌐ ∆╢ (b)╩ ⇔≡⁸ ≤ ≤⅜▬fi♃כⱠ♇♩╩ ⇔≡

╩ ™⁸ ⅜ ℮ ╩ ⅜ ∆╢ ╡╟⌐(Ᵽכ◘∟╦⌂∆) ⌐

∆╢╟℮⌐∆╢↓≤⁸ ┘⁸▬fi♃כⱠ♇♩ ⌐ ∆╢ (c)╩

♩ⱦ☻ⱳ▬fiכ◘⁸≡⇔ ─ ╩│⅜⅝⌐╟╢ ⌐ ⅎ≡ ⱷכꜟ

⌐╟╢ ⌐∆╢↓≤│⁸ ⅜ ⌂◦☻♥ⱶ ╩ ™≡ ⅎ╢

─↓≤≢№╢⁹ 

 

b. 2⌐≈™≡ 
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⅜♩ⱦ☻ⱳ▬fiכ◘  ⁸ ╖─ ⌐╟╡ ↕╣╢↓≤│

2⌐╟╡ ≢№╢⁹ 

∕⇔≡⁸ 1≤ 2│⁸≤╙⌐ ( ⌐⁸ⱳ▬fi♩◘כⱦ☻)─

⌐ ⇔⁸ ⌐ ∂≡ⱳ▬fi♩╩ ∆╢≤™℮ ─ ╩ ∆

╢╙─≢№╢⅛╠⁸ 1⌐ ─♩ⱦ☻ⱳ▬fiכ◘╢ ╩ 2

─ ⌐ ∆╢↓≤⌐ ⌂ │⌂™⁹ 

 

( ) 

 2⌐ ╢ │⁸ 1⌐ ╢ ─ ∫≡™╢ ╩◖fiⱧꜙכ

♃ ─ ╩ ™≡ ─◦☻♥ⱶ ⌐╟╡◦☻♥ⱶ ∆╢↓≤⁸

┘⁸ 1⌐ ─♩ⱦ☻ⱳ▬fiכ◘╢ ╩ 2─ ⌐

∆╢↓≤⌐╟╡⁸ ⅜ ⌐ ╩∆╢↓≤⅜≢⅝√╙─≢№╢⁹  

 

 

( ≠↑⌐≈™≡ ⇔√ ) 

(1) ─ ⌐≈™≡ 

 1≤ 2│⁸≤╙⌐ ( ⌐⁸ⱳ▬fi♩◘כⱦ☻)─

⌐ ∆╢⁹ 

(2) ─ ⌐≈™≡ 

 1≤ 2│⁸ ⌐ ∂≡ⱳ▬fi♩╩ ∆╢≤™℮

─ ╩ ∆╢╙─≢№╢⁹ 

 

(iii) 3⌐≈™≡ 

 3⌐ ╢ ≤ 1≤╩ ∆╢≤⁸ ─ ⁸ │

─≤⅔╡≢№╢⁹ 

( ) 

 ≢ ╩ ⇔√ ⌐ ∂≡ⱳ▬fi♩╩ ⅎ╢◘כⱦ☻ ⌐⅔™≡⁸

∆╢ⱳ▬fi♩─ ≤ ─ ╩ ↕╣√↓≤⌐ ∂⁸ ─

⌐ ≠™≡ ꜞ☻♩⅛╠ ⌐ ∆╢ ╩ ∆╢☻♥♇ⱪ⁸ ⱳ▬

fi♩─ ╩⁸ ꜞ☻♩ ↕╣√ ─ⱳ▬fi♩⌐ ∆╢☻♥♇ⱪ⁸◘

⅜♩ⱦ☻ⱳ▬fiכ ↕╣√↓≤╩ ⌐ ∆╢☻♥♇ⱪ≤⅛╠⌂╢◘כ

ⱦ☻ ⁹ 

( ) 

1. 3⌐ ╢ ≢│⁸ ⅜▬fi♃כⱠ♇♩ Ᵽ⁸כ◘⁸╡№⌐ ⱷ⁸ꜟכ

ꜞ☻♩ ≤™∫√ ╩ ™≡ ⌐ ╢ⱳ▬fi♩◘כⱦ

☻ ╩◦☻♥ⱶ ⇔≡™╢ ⁹ 

2. 3⌐ ╢ ≢│⁸ ⌐ ∂≡ ⅎ╠╣╢ⱳ▬fi♩⅜⁸20

─ ⌐≈⅝1 ─ ≢10 ─ⱳ▬fi♩⅜ ⅎ╠╣╢ ⁹ 
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( ⌐≈™≡─ ) 

a. 1⌐≈™≡ 

 ( 1≤ ∂) 1─ⱳ▬fi♩◘כⱦ☻ ╩▬fi♃כⱠ♇♩ ≢◦☻

♥ⱶ ∆╢ ⌐⁸◖fiⱧꜙכ♃ ⌐ ∆╢ (a)╩ ⇔≡⁸ ꜞ☻

♩╩ ה ∆╢ ≤⇔≡ ꜞ☻♩ ≤∆╢↓≤⁸▬fi♃כⱠ♇

♩ ⌐ ∆╢ (b)╩ ⇔≡⁸ ≤ ≤⅜▬fi♃כⱠ♇♩╩ ⇔≡

╩ ™⁸ ⅜ ℮ ╩ ⅜ ∆╢ ╡╟⌐(Ᵽכ◘∟╦⌂∆) ⌐

∆╢╟℮⌐∆╢↓≤⁸ ┘⁸▬fi♃כⱠ♇♩ ⌐ ∆╢ (c)╩

♩ⱦ☻ⱳ▬fiכ◘⁸≡⇔ ─ ╩│⅜⅝⌐╟╢ ⌐ ⅎ≡ ⱷכꜟ

⌐╟╢ ⌐∆╢↓≤│⁸ ⅜ ⌂◦☻♥ⱶ ╩ ™≡ ⅎ╢

─↓≤≢№╢⁹ 

 

b. 2⌐≈™≡ 

 ⅔ ⌐ ╩☻ⱦכ◘⌂ ℮↓≤│ ≤⇔≡ ╦╣≡™╢↓≤

≢№╢( (II) )⅛╠⁸ⱳ▬fi♩◘כⱦ☻ ⌐⅔™≡⁸⅔ ⌐∞

↑ ⌂ⱳ▬fi♩╩ ⅎ╢╟℮⌐∆╢↓≤│ ⌂╠┌ ⌐ ⇔ √╙

─≢№╢⁹↓↓≢⁸ ⁸№╢™│≥─╟℮⌂ ≢ ⌂ⱳ▬fi♩╩ ⅎ╢

⅛│ ╘╢═⅝ ─╙─≢№╢⅛╠⁸ ⅜ ⌐ ∂≡ ╘╢

⌐∆⅞⌂™⁹⇔√⅜∫≡⁸ 1─ⱳ▬fi♩◘כⱦ☻ ⌐⅔™≡⁸

20 ─ ⌐1 ─ ⱦ☻ⱳ▬fi♩╩10כ◘≢ ⌐∆╢╟℮⌂ ☻ⱦכ◘⌂

╩ ∆╢↓≤│ ⅜ ⌐ ⇔ √ ≢№╢⁹ 

 

( ) 

 3⌐ ╢ │⁸ 1⌐ ╢ ─ ∫≡™╢ ╩◖fiⱧꜙכ

♃ ─ ╩ ™≡ ─◦☻♥ⱶ ⌐╟╡◦☻♥ⱶ ∆╢↓≤⁸

┘⁸ ╩ ⇔≡ 1⌐ ♩ⱦ☻ⱳ▬fiכ◘╢ ⌐20 ─ ⌐

1 ─ ⱦ☻ⱳ▬fi♩╩10כ◘≢ ⌐∆╢ ╩☻ⱦכ◘⌂ ∆╢↓≤⌐╟

╡⁸ ⅜ ⌐ ╩∆╢↓≤⅜≢⅝√╙─≢№╢⁹ 

 

(iv) 4⌐≈™≡ 

 4⌐ ╢ │⁸ 1⌐ ╢ ⌐⁸ ≤ ⱳ▬fi♩⅜

↑≡ ↕╣√ ꜞ☻♩ ⅛╠⁸ ─ ─ⱳ▬fi♩ ─

ⱳ▬fi♩╩ ∆╢ ╩ ⇔≡ ꜞ☻♩─ⱨ□▬ꜟ╩ ⇔⁸

ꜞ☻♩─ⱨ□▬ꜟ╩ ⱷכꜟ─ ⱨ□▬ꜟ≤⇔≡ ⌐ ∆

╢ ⅜ ↕╣√╙─≢№╢⅜⁸ │ ╣─ │ ⅛

╠ ⅝ ∆↓≤⅜≢⅝⌂™─≢ ⅜ ⌐ ╩∆╢↓≤⅜≢⅝√╙─≢

│⌂™⁹ 
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₡  3- 4₢ ╩ ∆╢◄ꜞ▪  ♃כ♦

( ╩ ♃כ♦╢∆ ⌐ ∆╢╙─( ))  

 

─  

 ╩ ∆╢◄ꜞ▪  ♃כ♦

 

─  

ₒ 1ₓ 

 ⅛╠ ⁸♪כⱡ♩כꜟ─ ─ ⱡ⁸♪כ ─♪כⱨⱡכꜞ─

⌐≡ ↕╣╢ ╩ ∆╢◄ꜞ▪  ⁸≡∫№≢♃כ♦

⁸│♪כⱨⱡכꜞ  ◄ꜞ▪─ ⁸ ┘⁸ ─ ⌐

↑╠╣√ ─ ◖fi♥fi♠♦כ♃╩ ⇔⁸ 

 ⱡ⁸∟℮─♪כ ⌐ ─ ╩♪כⱨⱡכꜞ ⅎ╢ ⱡכ♪

│⁸ ─ ─ ⱳ▬fi♃⁸─┼♪כⱨⱡכꜞ ┘⁸ ─ ─ꜞ

⌐♪כⱨⱡכ ∆╢ ─ ◄ꜞ▪╩ ─ ≢ ∆╢

─ ╩ ⇔⁸ 

 ⱡ⁸∟℮─♪כ ⌐ ─ ⱡכ♪╩ ⅎ╢ ⱡ⁸│♪כ

─ ─ ⱡכ♪┼─ⱳ▬fi♃⁸ ┘⁸ ─ ─ ⱡכ♪

⅜ ∆╢ ─ ╩ ─ ≢ ∆╢ ─

╩ ⇔⁸ 

⁸│♪כⱡ♩כꜟ  ─ ─ ⱡכ♪┼─ⱳ▬fi♃╩ ⇔⁸ 

 ◖fi♥fi♠ ⌐Ᵽכ◘ ↕╣╢≤≤╙⌐⁸ 

 ◖fi♥fi♠  Ᵽ⅜⁸כ◘

♪כⱡ♩כꜟ  │ ⱡכ♪⅜ ∆╢ⱳ▬fi♃⌐ ™⁸ ≡⇔≥כ◐

↕╣√ ╩ ⌐ ∆╢ ◄ꜞ▪⌐ ╩♪כⱨⱡכꜞ╢∆

⇔⁸ 

⅜♪כⱨⱡכꜞ√╣↕  ∆╢ ─ ─℮∟⁸ ≥כ◐

⇔≡ ↕╣√ ⌐ ╙ ™ ⌐ ↑╠╣√◖fi♥fi♠♦כ

♃╩ ∆╢ ⌐ ™╠╣╢⁸ 

╩ ∆╢◄ꜞ▪  ⁹♃כ♦

 

 

ₒ 1ₓ 
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ₒ 2ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ 3ₓ 
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ₒ 4ₓ 
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ₒ ─ ⌂ ₓ 

ₒ ₓ 

♃כ♦♠fi♥fi◖─┼◙כꜚ⁸│  ♃כ♦─╘√─ ⌐ ∆

╢⁹ 

ₒ ₓ 

 ─ ─ ◄ꜞ▪ ⌐≡⁸ ╩fiꜛ◦כ◔ꜞⱶ▪ⱪכ◕─ ∆

ⱶכ◕╢ ╩ ⌐◙כꜚ╢∆ ⇔⁸∕─ ◄ꜞ▪⌐ ⱶכ◕⁸√╣╠↑

⌐ ∆╢◖fi♥fi♠♦כ♃╩ ⱶכ◕ ⌐ ⅜☻ⱦכ◘╢∆ ╦╣≡™╢⁹

⅜◙כꜚⱦ☻⌐⅔™≡│⁸כ◘─↓ ⌐ ─ ◄ꜞ▪ ⌐™╢≤

↕╣√ ⁸ ⱶכ◕⌐ ⌐ ◄ꜞ▪⌐ ↑╠╣√ ─◖fi♥

fi♠♦כ♃⅜ ⁸│◙כꜚ⁸√╕⁹╢╣↕ ∆╢◖fi♥fi♠♦כ♃╩

∆╢√╘⌐⁸∕─◖fi♥fi♠♦כ♃─ ╩ ↑╠╣╢ ─ ◄ꜞ▪⌐

⌐ ∆╢↓≤╙ ─╘√─☻ⱦכ◘─↓⁸⌐╠↕⁹╢╣↕ ⌂ ─

◄ꜞ▪╩ ≢ ─◙כꜚ⁸╡╟⌐≥↓╢∆ ╩ ⌐

∆╢ ◄ꜞ▪╩ ∆╢ ⅜⁸ ─ ─ ─╖≢ ╗

╟℮ ∆╢↓≤╙ ╠╣≡™╢⁹ 

ₒ ⅜ ⇔╟℮≤∆╢ ₓ 

≡™⅔⌐fiꜛ◦כ◔ꜞⱶ▪ⱪכ◕⌂℮╟─↓  ⱶכ◕⌐ ╩ ╘╢√╘⌐│⁸

─ ◄ꜞ▪ ⅜◙כꜚ⁸╙≡™⌐ ™≡™╢ ⌐ ∂≡ ⌂╢◖fi♥

fi♠♦כ♃⅜ ↕╣╢╟℮⌐∆╢↓≤⅜ ⅎ╠╣╢⁹ 

ₒ ╩ ∆╢√╘─ ₓ 

 │⁸ ─ ◄ꜞ▪⌐ ⇔≡⁸ ─ ◖fi♥fi♠♦כ♃╩

↑≡ ⇔≡⅔ↄ↓≤╩ ⱶכ◕─◙כꜚ⁹╢∆≥ ⅛╠│⁸

⌐ ⅎ≡⁸∕─◕כⱶ ⅜ ⌐ ™≡™╢ ╩ ∆ ╩╙

≡⇔≥כ◐ ⱶכ◕)◙כꜚ⁸╡╟⌐╣↓⁹╢∆ )⅜ ─ ◄ꜞ▪ ⌐

™╢≤ ↕╣√ ⱶכ◕─⧵⁸│⌐ ─ ⌐ ≠™√◖fi♥fi♠♦

⅜♃כ ↕╣╢⁹ 

ₒ ─ ─ ₓ 

 1─ ⌐ ∆╟℮⌐⁸◖fi♥fi♠ ⅜◙כꜚⱣ│⁸כ◘ ∆╢

ⱶכ◕ ─◙כꜚ╠⅛ ┘ ╩ ≡⇔≥כ◐ ⇔⁸

╩ ⌐ ∆╢ ◄ꜞ▪╩ ⇔⁸ ↕╣√ ◄

ꜞ▪⌐ ↑╠╣√◖fi♥fi♠♦כ♃─℮∟ ⌐ ↑╠╣

⌐◙כꜚ╩─╙√ ⱶכ◕⁹╢∆ │⁸ ⁸ ─╒⅛⁸

☿fi◘ ╩ ⱶכ◕─⧵≡™ ⅜ ⌐ ™≡™╢ ╩ ∆╢

╩ ∆╢⁹ │⁸ ╩ (0°)≤⇔≡⁸ ╡( ╡)⌐ ↕╣

√ (0° 360°)≤∆╢⁹◖fi♥fi♠♦כ◕─⧵⁸│≡⇔≥♃כⱶ ≢ ∆╢

fiꜛ◦כ◔ꜞⱶ▪ⱪכ◕ ≢ ™╠╣╢▪▬♥ⱶ╛◐ꜗꜝ◒♃ ⌐ כ♦╢∆

♃⅜ ╕╣╢⁹◖fi♥fi♠ Ᵽ⌐⅔™≡⁸כ◘ ◄ꜞ▪ ┘◖fi♥fi♠♦
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⁸│♃כ ─╟℮⌂ ─◄ꜞ▪ ⌐♃כ♦ ╕╣╢╟℮⌐ ↕╣⁸

◖fi♥fi♠ ─Ᵽכ◘ ⅎ╢ ⌐ ↕╣≡™╢⁹  

(◄ꜞ▪ ♃כ♦─♃כ♦ ) 

 ◄ꜞ▪│⁸∕─ ⌐⅔↑╢ ─ (x1,y1)⁸(x2,y2)

⌐╟∫≡⁸ ⅜ ↕╣╢⁹ ◄ꜞ▪│⁸∕─ ─ ─ ◄

ꜞ▪≤≤╙⌐⁸1≈─ (Minimum Bounding Rectangle) ⌐ ↕╣

╢⁹ ≤│⁸ ─ ◄ꜞ▪╩ ─ ⌐≡ ∆╢ ≢№

╡⁸ ◄ꜞ▪≤ ∂ↄ⁸∕─ ⌐⅔↑╢ ─ ⌐╟∫≡⁸

⅜ ↕╣╢⁹ │⁸∕─ ─ ─ ≤

≤╙⌐⁸↕╠⌐ ─ ⌐ ↕╣╢⁹↓─╟℮⌐⇔≡⁸ ─

◄ꜞ▪ ┘ ⅛╠ ╢ ♃כ♦─ ⅜ ↕╣╢⁹  

♃כ♦  ─ ⁸╡№≢♪כⱡ♩כꜟ│ ⌐ ∆╢ⱡכ♪

⅜ ⱡ⁸♪כ ◄ꜞ▪⌐ ∆╢ⱡכꜞ⅜♪כⱨⱡכꜟ⁹╢№≢♪כ♩ⱡ

─⧵⁸│♪כ ─ ─ ⱡכ♪┼─ⱳ▬fi♃╩ ∆╢⁹ ⱡ⁸│♪כ

∆╢ ─ ⁸ ┘ ⱡכ♪≢№╢ ─ ⱡכ♪

╩♃ⱳ▬fi─┼♪כⱨⱡכꜞ│ ∆╢⁹ ⁸│♪כⱨⱡכꜞ ∆╢ ◄ꜞ

▪─ ⁸ ┘ ─ ⌐ ↑╠╣√ ─ ◖fi♥fi♠

╩♃כ♦ ∆╢⁹ 

 2│⁸ ◄ꜞ▪ ┘ ─ ≢№╢⁹ ◄ꜞ▪A C│

з⌐⁸ ◄ꜞ▪D F│ и⌐ ↕╣≡™╢⁹ 

 3│⁸ 2─ ⌐ ↕╣╢◄ꜞ▪ ♃כ♦─♃כ♦ ≢№╢⁹

з⌐ ∆╢ ⱡ⁸│♪כ ◄ꜞ▪A C⌐ ♪כⱨⱡכꜞ╢∆

┼─ⱳ▬fi♃╩ ⇔⁸ и⌐ ∆╢ ⱡ⁸│♪כ ◄ꜞ▪D

F⌐ ╩♃ⱳ▬fi─┼♪כⱨⱡכꜞ╢∆ ∆╢⁹ ⁸│♪כⱡ♩כꜟ─

ⱡכ♪┼─ⱳ▬fi♃╩ ∆╢⁹ ⁸│⌐♪כⱨⱡכꜞ ⌐ ∂√◖fi

♥fi♠♦כ♃⅜ ↑╠╣╢⁹ 

(◖fi♥fi♠♦כ♃ ) 

 4╩ ™≡⁸◖fi♥fi♠ ⅜Ᵽכ◘ ℮◖fi♥fi♠♦כ♃ ╩

⅜◙כꜚ⁹╢∆ ⱶכ◕╢∆ ─◙כꜚ╠⅛ ┘ ╩

≡⇔≥כ◐ ∆╢≤(S1)⁸ꜟכ♩ⱡכ♪ ─ ⱡכ♪╩ ⇔(S2)⁸

ⱡכ♪⅜ ∆╢ ≤ ≤╩ ∆╢(S3)⁹ ⌐

╟╡⁸ ╩ ⌐ ∆╢ ⌐ ∆╢ ⱡכ♪⅜

∆╢⅛ ⅛╩ ⇔(S4)⁸ ∆╢ │⁸ ⱡכ♪─ ─ⱡכ♪

╩ ∆╢(S5)⁹ ⇔⌂™ ─⅛╣∏™⅜◙כꜚ⁸│ ◄ꜞ▪ ⌐ ⇔

⌂™≤ ↕╣⁸ ╩ ⇔⁸◖fi♥fi♠♦כ♃ ╩ ╦⌂™⁹ ™

≡⁸ ⱡכ♪─ ─ⱡכꜞ⅜♪כⱨⱡכ♪≢№╢⅛ ⅛╩ ∆╢(S6)⁹

™⌂│≢♪כⱨⱡכꜞ ⁸∆⌂╦∟ ⱡכ♪≢№╢ │S3┼ כꜞ⁸╡

ⱨⱡכ♪⌐ ∆╢╕≢⁸S3 S5─ ╩ ╡ ╢№≢♪כⱨⱡכꜞ⁹∆

│⁸ ⅜♪כⱨⱡכꜞ ∆╢ ◄ꜞ▪─ ≤ ≤╩
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⇔(S7)⁸ ╩ ⌐ ∆╢ ◄ꜞ▪⌐ ⅜♪כⱨⱡכꜞ╢∆

∆╢⅛ ⅛╩ ⇔(S8)⁸ ∆╢ │⁸ ⅜♪כⱨⱡכꜞ ∆╢

─ ◖fi♥fi♠♦כꜚ⁸∟℮─♃כ◙⅛╠ ⇔√ ⌐ ╙

™ ⌐ ™√ ◖fi♥fi♠♦כꜚ╩♃כ◙⌐ ∆╢(S9)⁹

⅜♪כⱨⱡכꜞ╢∆ ⇔⌂™ ─⅛╣∏™⅜◙כꜚ⁸│ ◄ꜞ▪ ⌐

⇔⌂™≤ ↕╣⁸ ╩ ⇔⁸◖fi♥fi♠♦כ♃ ╩ ╦⌂™⁹  

 ⌂◖fi♥fi♠♦כ♃ ╩ 2⁸3─ ╩ ™≡ ∆⁹↓─ ≢│⁸

⁸│◙כꜚ ◄ꜞ▪C ⌐ ⇔⁸ (180°)╩ ™≡™╢⁹╕∏⁸

♪כⱡ♩כꜟ⁸≥ ┘ ⱡכ♪⅜ ∆╢ ≤─ ╩ ╡ ∆↓

≤≢⁸ ⅜ з⌐ ⌐ ↕╣╢↓≤╩ ∆╢⁹

™≡⁸ з⌐ ∆╢ ⱡכ♪─ ⅜♪כⱨⱡכꜞ─ ∆╢

◄ꜞ▪A C─ ≤ ≤─ ⌐╟╡⁸ ⅜

◄ꜞ▪C⌐ ⌐ ↕╣╢↓≤╩ ∆╢⁹∕⇔≡⁸ ◄ꜞ▪C⌐

⅜♪כⱨⱡכꜞ╢∆ ∆╢ ─ ◖fi♥fi♠♦כꜚ⁸∟℮─♃כ◙⅛

╠ ⇔√ (180°)⌐ ╙ ™ ≢№╢200°─ ⌐ ™√

◖fi♥fi♠♦כ♃C╩ꜚכ◙⌐ ∆╢⁹ 

ⱶכ◕⁸⌐℮╟─  ─ ⌐ ≠™√◖fi♥fi♠♦כ♃╩ ∆

╢↓≤⌐╟╡⁸ ─◙כꜚ⁸╙≡™⌐▪ꜞ◄─ ™≡™╢ ⌐╟∫≡ ⌂

╢◖fi♥fi♠♦כ♃╩ ∆╢↓≤⅜ ⱶכ◕⁸╡⌂≥ ╩ ╘╢↓≤⅜≢

⅝╢⁹ 

 

[ ( ⁸ )]  

1( 1⌐ ↕╣√ )  

 ⅛╠ ⁸♪כⱡ♩כꜟ─ ─ ⱡ⁸♪כ ─♪כⱨⱡכꜞ─

⌐≡ ↕╣╢ ╩ ∆╢◄ꜞ▪  ⁸≡∫№≢♃כ♦

⁸│♪כⱨⱡכꜞ  ◄ꜞ▪─ ┘ ─◖fi♥fi♠♦כ♃╩

⇔⁸ 

 ⱡ⁸∟℮─♪כ ⌐ ─ ╩♪כⱨⱡכꜞ ⅎ╢ ⱡכ♪

│⁸ ─ ─ ⱳ▬fi♃⁸─┼♪כⱨⱡכꜞ ┘⁸ ─ ─ꜞ

⌐♪כⱨⱡכ ∆╢ ─ ◄ꜞ▪╩ ─ ≢ ∆╢

─ ╩ ⇔⁸ 

 ⱡ⁸∟℮─♪כ ⌐ ─ ⱡכ♪╩ ⅎ╢ ⱡ⁸│♪כ

─ ─ ⱡכ♪┼─ⱳ▬fi♃⁸ ┘⁸ ─ ─ ⱡכ♪

⅜ ∆╢ ─ ╩ ─ ≢ ∆╢ ─

╩ ⇔⁸ 

⁸│♪כⱡ♩כꜟ  ─ ─ ⱡכ♪┼─ⱳ▬fi♃╩ ⇔⁸ 

 ◖fi♥fi♠ ⌐Ᵽכ◘ ↕╣╢≤≤╙⌐⁸ 

 ◖fi♥fi♠ ♪כⱡ♩כꜟⱣ⅜⁸כ◘ │ ⱡכ♪⅜ ∆╢ⱳ▬fi

♃⌐ ™⁸ ≡⇔≥כ◐ ↕╣√ ╩ ⌐ ∆╢ ◄
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ꜞ▪⌐ ⌐♪כⱨⱡכꜞ╢∆ ↑╠╣√◖fi♥fi♠♦כ♃╩ ∆╢

⌐ ™╠╣╢⁸ 

╩ ∆╢◄ꜞ▪  ⁹♃כ♦

 

( ) 

≡⇔≥כ◐  ─◙כꜚ√╣↕ ╩ ⌐ ∆╢ ◄

ꜞ▪╩ ⌐ ∆╢↓≤⌐╟╡⁸ ⌐ ∆╢ ─◖fi♥

fi♠♦כ♃╩ ⌐ ∆╢↓≤⁹ 

 

1─  

 

 

2( 2⌐ ↕╣√ )  

 ⌐≈™≡⁸ ─ ≢─ ╩ ∆ ≤⁸

⅜ ╩ ∆╢ ╩ ∆ ≤⁸ ⌐

─ √╡─ ╩ ∆ √╡ ≤⅜ №♃כ♦√╣╠↑

∫≡⁸ 

 ⌐≈™≡◖fiⱧꜙכ♃─ ⌐ ∆╢ ⌐⁸

⌐⁸ √╡ ╩ ↑≡ ∆╢ ⌐  ⁹♃כ♦⁸╢╣╠™










