
↓─ │⁸↓─╟℮⌂ ╩ ⅝№╡⅜≤℮

↔↨™╕∆⁹ ─ ≢⁸ ─ ∫≡™╢↓≤

╩ ⌐ ⅛∑≡ ⅝⁸ IT◖כ♦▫Ⱡכ♃╩

⇔≡™╢ ─ ⌐⇔≡ ↑╣┌≤ ™╕

∆⁹ 

⌐ ⇔ →≡⅔⅝╕∆⅜⁸IT◖כ♦▫Ⱡכ

♃ ╩ ⇔≡╙⁸ │╙╠ⅎ╕∑╪⁹ ⅎ

╕∑╪⁹ ╙ ╦╡╕∑╪⁹↓╣∞↑│⇔∫⅛╡

≤ ⅎ≡⅔™≡ ↕™⁹ ╩ ⇔≡⁸∕╣≢

←⌐ ⌐⌂╢⅛≤ ⅎ┌⁸ ⇔≡∕╪⌂↓≤

│№╡╕∑╪⁹ ─╟℮⌂ ⅜№╢╦↑

≢╙⌂ↄ⁸ │ ⇔≡ ≡ ╠ ⇔≡↓⌂

ↄ≡│⌂╡╕∑╪⁹ 

≢│⁸IT◖כ♦▫Ⱡכ♃ ─ⱷꜞ♇♩∫≡

⌂─⅛⁸ ⅎ≡╖╕⇔╞℮⁹IT◖כ♦▫Ⱡכ

♃ ⌐ⱷꜞ♇♩│⁸ │╕∞№╡╕∑╪⁹⇔⅛

⇔⁸ │ ╩∆╢√╘⌐ ☻כ◔╢∆

╩ ∂≡ ┬↓≤⅜ ╢⁸ₐIT◖כ♦▫Ⱡכ

♃ⱪ꜡☿☻●▬♪ꜝ▬fiₑ ⁸PGL─

⌐№╢≤ ∫≡™╕∆⁹↓─PGL│⁸≥↓─

⌐ ╩⇔≡╙⁸≥╪⌂ ⌐ ╩⇔≡╙ ∂

╢∆↔™╙─≢∆⁹ ⅜ ☻כ◔√⇔ │15

≢⇔√⅜⁸ │6 ≤⌂∫≡™╕∆⁹ │

15 ⅛↑≡ ┬↓≤⅜ √PGL╩⁸ │6

≢ ┬↓≤⌐⌂∫≡™╢ ⅜∆↓⇔╙∫√™⌂

™╟℮⌐ ∂╕∆⁹↓─PGL╩≥↓╕≢⇔∫⅛╡

⌐≈↑≡™╢⅛⅜⁸ ⇔√ ─ ⅝⌂

™⌐⌂╢≤ ™╕∆⁹ ⁸PGL│ ≢╙ ⌐

╣╢↓≤│ ☻כ◔⁸⅜∆╕ ╩ ⇔≡

⇔ ≢⅝╢─│IT◖כ♦▫Ⱡ⁹∆≢♃כ↓─↓

≤╩⇔∫⅛╡≤ ⅎ≡™≡ ↕™⁹ 

↕≡⁸IT◖כ♦▫Ⱡכ♃≤⇔≡ ⇔√╠⁸≥

╪⌂ ⅜№╢⅛⅔ ⇔╕∆⁹ ⌐ │

≢ ╡╕∆⁹ ─╛╡√™↓≤╩ ⌐⇔╕

∆⁹RFP╩ ╢─⅜ ⌂ │⁸ ⅛╠IT

⁸∕⇔≡RFP ≤™℮ ─◖fi◘ꜟ♥▫

fi◓ ╩ⱷ▬fi─ ⌐∆╣┌ ™≢∆⇔⁸

╩∆╢─⅜ ⌂ │ ╛☿Ⱶ♫כ╩ⱷ▬fi─

⌐∆╣┌ ™≢∆⁹IT◖כ♦▫Ⱡכ♃∞⅛

╠⁸↓╪⌂ ╩⇔⌂ↄ≡│™↑⌂™≤™℮ ╕

╡│ ╙№╡╕∑╪⁹ ≢╛╡√™ ╩

╢ ⅜ ╢─⅜ ─ ≢∆⁹∕─ ─

≢⁸PGL╩ ∆╢ ⌐╟∫≡⁸IT◖כ♦▫

Ⱡכ♃╠⇔™ ↑⅜⌂↕╣≡ↄ╢╟℮⌐⌂╡╕

∆⁹ ─ ⁸IT ╩ ↕╣≡╙IT ∑∏

⌐◖fi◘ꜟ─╖∆╢ ╙№╡╕∆⁹₈IT◖כ

♦▫Ⱡכ♃∞⅛╠IT╩ ╦⌂™≤™↑⌂™₉≤™

℮╙─≢│№╡╕∑╪⁹ 

⇔√IT◖כ♦▫Ⱡכ♃⌐ ⌂╙─│⁸

™⌂ↄ ☻◐ꜟ≢∆⁹ ─☻◐ꜟ│2─ ≢

Ǯ  

  

ǟȊ Ƕ ǏȅǢȚǓƲ̲ǒ 

∆⁹ ⅜⌂↑╣┌⁸ ╙ ╕╡╕∑╪⁹◒ꜝ

▬▪fi♩─◖fi◘ꜟ╩∆╢ ╙⁸ ▪♇ⱪ

⌐ ∆╢ ╩ ↑╢↓≤╙№╡╕∆─≢⁸

ⱴכ◔♥▫fi◓☻◐ꜟ│ ≢∆⁹∞⅛╠≤

™∫≡⁸ⱴכ♃♇◔כ≤ ⇔≡╙ ≡╕∑

╪⁹ ╠⇔™ ╡⅜ ⌐⌂∫≡™╢ ⅜≤

≡╙ ≢∆⁹ ←⌐│ ⌂™⅛╙⇔

╣╕∑╪⅜⁸ ⌐ ⅜ ╡⌐⌂╢─⅛╩ ⅎ╢

╟℮⌂ │ ≢∆⁹╕√⁸ ─ ╡⌂

™☻◐ꜟ│ ∂IT◖כ♦▫Ⱡכ♃ ⌐ ⌂

⅜™╢↓≤╙№╢─≢⁸ ⌐ ∆╢─⅜

™≤ ™╕∆⁹ 

⁸IT◖כ♦▫Ⱡכ♃─ │⁸ √∟IT

♃כⱠ▫♦כ◖ ⅜≥╣∞↑ ⌐

≢⅝╢⅛⌐╟∫≡ ╕╢≤ ∫≡™╕∆⁹IT

♃כⱠ▫♦כ◖ ╛ ⌂≥─ ⌐

↕╣∏⁸ ─ ≢⇔∫⅛╡ ∟⁸

⇔ ╩ ⇔≡™ↄ↓≤≢⇔⅛⁸ ⅝ ╢

⅜№╡╕∑╪⁹∕╪⌂IT◖כ♦▫Ⱡכ♃⅜√ↄ

↕╪ ⌐ ╢↓≤⅜⁸IT◖כ♦▫Ⱡכ♃─

№→≡⁸IT◖כ♦▫Ⱡכ♃─ⱷꜞ♇♩╩

∫≡ ↄ↓≤⌐⌂╢≤ ™╕∆⁹ ≢

IT◖כ♦▫Ⱡכ♃─ │ ╗↓≤│

╕∑╪⁹ 

™↕↕⅛ ⌂ ⌐⌂∫≡™╢╟℮⌐ ∂

╕∆⅜⁸ ⅜ ∂≡™╢↓≤≢∆⁹IT◖כ

♦▫Ⱡכ♃ ╩ ∫√╠ ←⌐ ⅜№╢≤

∫≡™√ ⅜⁸⌂⅛⌂⅛ ⌐№╡≈↑⌂™

⁸ ─ ╩⅔ ╡⇔≡╛∫≤ ⅜

╢╟℮⌐⌂╡╕⇔√⁹ ⅜⌂ↄ ─◖fi

ⱦ♬≢Ᵽ▬♩⇔√↓≤╙№╡╕∆⁹ │ ≢

│№╡╕∑╪⅜⁸ ⌐╙ ↑⌂™ ╩∆╢

⅜ ╕∆⁹∕─ ⅜⁸ ─ ╩╟╡

⅛∑╢╙─⌐⌂╢≤ ™╕∆⁹ 

 (ITC  ) 

 ╟╡⁸ITC ╩ ∑≈⅛╡╕⇔√⁸

≢↔↨™╕∆⁹╟╤⇔ↄ⅔ ™™√⇔╕∆⁹ 

 │⁸IT◖כ♦▫Ⱡכ♃ ⌐╟╢⁸ 1 ☻כ◔

╩ ⇔⁸2002 ⌐ ╩ ⇔╕⇔√⁹ 12

⅜ כ◙כꜚ⁹√⇔╕∟ IT◖כ♦▫Ⱡכ♃≤™℮Ᵽ♇

◒◓ꜝ►fi♪│⁸ ⅛╠ ≢⇔√⁹ ╙⁸ ─

⌐ ⇔≡⅔╡╕∆⁹ ≢│⁸ ⁸ ⅔

╟┘ ⁸ ─ ╩ ↑╙∫≡╕™╡╕⇔√⁹

─ ≢∆─≢⁸ ─ ≢⁸IT◖כ♦▫Ⱡה♃כⱪ꜡

☿☻╛ ⅎ ╩ ⇔≡╕™╡╕⇔√⁹ │⁸ ─

⌐≈™≡⁸ ⅜ ↕╣╢ ⁸◦☻♥ⱶ ⌐⅔™

≡╙ ⌂ⱪ꜡☺▼◒♩ ⌐╟╢ ⅜ ⇔≡⅔╡⁸

─ ⌐ ⇔⁸ ⌂IT ⌐ ≢⅝╢╟℮ ╩

∫≡⅝╕⇔√⁹ 

 ITC ⅛╠─ ≢│№╡╕⇔√⅜⁸ ╕≢│⁸

≢─ ┌⅛╡≢⇔√⁹ ⅛╠⁸ ≤⌂

╡⁸∕╣╩ ⌐⁸ ≢│↔↨™╕∆⅜⁸ ─⅔ ⌐√≡╣

┌≤⁸ ╩ ⅝ ↑↕∑≡™√∞⅝╕⇔√⁹ 

 ↕≡⁸↓↓≢⁸ ─ ╩™√⇔╕∆⁹ITC

─ ╩ ↄ ⌐ ⅎ⁸ ─ ╩│⅛╢↓≤╩

≤⇔≡⁸ ≢▪◒♥▬Ⱪ⌂ ╩ ≤⇔≡⁸17

─ ⱷfiⱣ⁸⅜כ∕╣∙╣─ ─ ╩⌠∫≡⁸ ╩

∫≡⅔╡╕∆⁹ 

2 ─ ≢№╢⁸ ₈ ↑ ₉─ │ ╙ ⌂

≢№╡⁸ ⁸ ⁸ ⌂≥⁸ ⌂≥↔ↄ ─

╩ ™≡╒╓ ⱷfiⱣכ─ ╡≢ ∫≡⅔╡╕∆⁹ 

 ─ITC ≤─ ╙⁸↓∟╠⅛╠ ┼ ⅝⁸

╒╓ 1 ⇔≡⅔╡⁸ ₁ITC ─ ╩ ┼

⇔⁸ ⇔≡╙╠℮↓≤⌐ ╩ →≡⅔╡╕∆⁹ 

 ╕√⁸ITC ─ ╩ ╘╢◗ꜟⱨ ╙ 2

⇔≡⅔╡⁸ ╩ ╘≡⅔╡╕∆⁹ 

1 ⁸ ╟╡ ╩ ⇔⁸↓╣╠─ ⌐≈™≡

⁸ ╩ ╘≡⅔╡╕∆⁹╕√⁸ ⌐1 ⁸ ⱷfi

Ᵽכ─ ╩ ⌡≡⁸ ≢─ ╙ ⇔≡⅔╡╕∆⁹ 

 ↓─╟℮⌐ ⌂ ╩ ∫≡™╢ ≢│⁸↕╠⌂

╢ⱷfiⱣכ╩ ⇔≡⅔╡╕∆⁹ITC ─ ⌐⅔⅛╣

╕⇔≡│⁸ ⌐ ╠∏⁸≥↓⅛─ ⌐ ↕╣

↕╣╢↓≤╩⅔ ╘⇔╕∆⁹ ╩ ∂≡⁸ ⁸

╩ ╡⁸ ─ ≢│ ╣╢↓≤─⌂™⁸ ╛ ⌐

ⅎ╢↓≤⅜ITC ─└≤≈─ⱷꜞ♇♩≤ ⅎ╕∆⁹ 

 ⌐↔ ╩ √╣√ │⁸↔ ⌂ↄ ─

▪♪꜠☻╕≢↔ ↄ∞↕™⁹ ┼─ ╙

⇔╕∆⁹ 

 ( ITC     
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ȱɶɅȡɋɶȽǮ ǠȒǦȈǲ  

 ⇔≡⅛╠12 ╡⌐⌂╡╕∆⁹↓─12 ─ │

╘≡™√ ⌐ ═ ⌐ ≢ ↄ ⇔≡╟⅛∫√⁸⅜

≢∆⁹↕≡ITC≤⇔≡ ╩ ∆ ⌐ ⇔≡─

≤⇔≡─ ≢∆⅜⁸ ∞ ≢∆⇔ ⇔≡ ∕℮

⌂↓≤╩ ═╢⌐│╕∞ ™≤ ∫≡™╕∆─≢⁸↓↓│

⅜ ╩╛╘ ⇔√ ⁸∕─ ─◖fi◘ꜟ♃fi♩≤⇔

≡─ ╩⅔ ⇔⇔ ⌐⌂╢≤↓╤⅜№╣┌⁸ ≤⇔≡

™√∞ↄ↓≤⌐⇔╕∆⁹ 

 

1 ─ ╩ ⇔≡⅛╠35 ─ ⌐

(☻☼◐ќꜘⱴⱢ )⁹ ™↓╤│CADהCAMהCAE─◦

☻♥ⱶ ⁹ │⁸ ◦☻♥ⱶ─ ≤ ⱴⱠ

☺ⱷfi♩⅜ ─ ≢⇔√⁹55─ ╩ ⌐ ™↓

╤⅛╠ ⇔≡™√◖fi◘ꜟ♃fi♩≤⇔≡ ╩ ∆╢⁹

╕∏ ≤⇔≡ 1 ⌐ITC▬fi☻♩ꜝ◒♃כ─ ╩

↑╢⁹∕╣≤ ⌐ ⌐ ↑√ ⱡ►Ɫ►≤ITⱴⱠ☺ⱷ

fi♩─ ╩₈ ₉⌐ ≢ ⇔╕⇔√⁹  

⌐ √∫≡ ⇔√ ─ ╛ ⌐ ⅜

№╢─⅛≥℮⅛ ∆╢√╘⁸ ─ IT ⌐ ⇔⁸

◖fi◘ꜟ♃fi♩≤⇔≡╛∫≡™↑╢⅛≥℮⅛

⌐♩ꜝ▬⁹ ⌐│ 2 ╒≥≢IT ─ ╩

╕≤╘⁸⌂╪≤⅛ ⅜№╢↓≤╩ ⁹ ≤⇔

√─│ ≤ ™⁸ │ ╕≢ ⇔≡⅝√

⌐ ™ ─ ≢№╢≤ ⅎ√⅛╠⁹ 

 

2 1 ╩ ∆╢ ╩ ╠⌂⅛∫√─≢⁸╕∏

│ ─ ◖fi◘ꜟ♥▫fi◓ ≤ ⇔Ɽכ♫♩כ◖fi

◘ꜟ♃fi♩≤⌂╢⁹ ⅜№╡ ( )─ERP

ⱪ꜡☺▼◒♩╩ ∆╢↓≤⌐⌂╢ ⌐│ERP

─ ◖fi◘ꜟ ⁹ │ ⁸ ⁸

⁹↓╣ (™∏╣╙ )Ɽכ♫♩כ◖fi◘ꜟ≤⇔

≡ ↄ⁹↓─ ─ │↓─◖fi◘ꜟ ─ ≢№╡ITC

ⱪ꜡☿☻│ ∫≡™╕∑╪⁹ 

 ─ ≢╙ ↓─ ⌂

⁸ ╩ⱴ☻♃₈┌╣™≡⇔כ ќ ₉

─◖fi◘ꜟ♥▫fi◓│№╢ │ ≤ ™╕∆⁹√∞⇔

⌐↓─ ─(↓─ ה ⌐ ∆╢ ⌂ )

─ │ ≢∆⁹ 

 

3. 2 ⅛╠│3 №∫≡ ─№∫√ ⁸

╩ 2 3 ─Ɑכ☻≢ ╩∆╢⁹ ≢─ │ 1

≥☻כ◔─ 2 ⅜☻כ◔─ ⁹ │ ⅛╠1

⁹ │ ⌐ ≢ ⌐ ⁸ ╩ ↑╕⇔

√⁹↓─ Ɽכ♫♩כ◖fi◘ꜟ─ ╙ 1 ™╕⇔√

(↓∟╠│ )⁹  ITCⱪ꜡☿☻╩ ⌐

℮⁹√∞⇔⁸ITCⱪ꜡☿☻│₈ ₉⌂─≢ ─ ⌐┬

≈⅛∫√≤⅝─ ⅜ ⁹↓─ ⅜№∫≡ ⌐ ↑

√ ─ ╖ ⌡⅜◖fi◘ꜟ♃fi♩≤⇔≡─∕─ ─

⌐⌂∫≡™╕∆⁹ 

 

4 ⅛╠5 ↓↓╕≢ ─ ─ ─◖fi◘ꜟ♥▫

fi◓⌐ ╩ ╣∆⅞ ⇔™ ╩ ∆╢√╘─ ╩

ↄ⇔≡↓⌂⅛∫√⁹∕─↓≤⅜ ™⇔4 ⅛╠ ⅜⌂ↄ

⌂╢⁹⅛≤™∫≡●♠●♠ ╩∆╢─│ ⌐ ╦⌂™

─≢⁸ ╕≢⌐√╕∫√ ─╕≤╘╩ ∫√╡⁸∕╣╩

⌐⇔√☿Ⱶ♫כ╩ ∫√╡≤─╪┘╡ ↔∆⁹2 ≢

2 ╩◖fi◘ꜟ♥▫fi◓⇔√─╖≢∆⁹  

╦∏╙⅜⌂≢∆⅜ │ ≢∆⁹ 

 

5 6 ⅛╠7 ↓─╕╕ ⌐ ╢─╙⇔╚ↄ⌂─

≢⁸ ┘ ─◖fi◘ꜟ ─Ɽכ♫♩כ≤⇔≡ ↄ⁹

⌐│◖fi◘ꜟ≤™℮╟╡SE≤™∫√ ─ ≢ ₁⇔

╪≥™ ≢⇔√( │ ⅜ ⅛∫√)⁹ 

 ◖fi◘ꜟ♃fi♩≤⇔≡ ↄ ⁸IT─ ╛

─ ⌐◖Ⱶꜙ♬◔כ◦ꜛfi (↓↓≢│ ⌐⅛

≈ ⌐ ╛◦☻♥ⱶ ╩ ⅎ√╡ ∆╢

─↓≤)⅜ ≢⁸↓╣↕ⅎ⇔∫⅛╡ ⌐ ↑≡™╣┌⁸

─IT─ ╛ ⅜⌂ↄ≡╙◒ꜝ▬▪fi♩⅛╠

↕╣╕∆⁹ ─IT │ ≡⇔≡◖fi☿ⱪ♩ ≢ ⅎ

⌂™⇔⁸ ⅎ√≤⇔≡╙∕℮⇔√╙─│ITⱬfi♄כ─ ™

⌐ ∑╣┌╟™⁹╕√ ─◙כꜚ│ ⅜ ⇔™⁹

⇔⅛⇔∕─ ⁸ ╩ ⇔≡IT ─▬fiⱪ♇♩

⌐∆╢↓≤│ ⌂ ⅜ ™⁸↓↓⌐◖fi◘ꜟ♃fi

♩─ ⅜№╡╕∆⁹ 

 

6 8 ⅛╠11 Ɽכ♫♩כ◖fi◘ꜟ─ │⁸

⇔╪≥™─≢ ╕≢⁸ ↑≡™√ ─ ╩╛╢↓≤⌐

∆╢⁹ ⌐│ ─▪♪Ᵽ▬◙כ╛ ☿

fi♃כ◖─כ♦▫Ⱡ⁹כ♃כ↓↓≢ ╘≡ ─

╩ ╡⁸ ─↔ ⌐ ⅜ ⅜╢ ™╩

∆╢⁹ITC│ ≤IT─ ⇔╩∆╢ ⌂≥≤ ∫≡™

╢⅜⁸ ─ ╩ ╢⌐≤≡╙⅔↓⅜╕⇔ↄ≡↓

╪⌂↓≤│ ⅎ⌂™⁹⇔⅛⇔⁸∕℮│™∫≡╙╛│╡

⌐╟∫≡│₈ ₉─ ╙ ↄ⁸↓↓⅜ITC◖fi◘ꜟ

♥▫fi◓─ⱦ☺Ⱡ☻≤⌂╢≤ ™╕∆⁹  ↄ

─ ─ ─ ⌐│₈↓℮⇔√™⁸№№⇔√

™⁹ ⅜ ⅛₉│№╡╕∆⁹∕╣╩ ╛

≤⇔≡ ⌐╕≤╘╢ (☿fi☻)⅜ ╩ ╖╕∆⁹ 

 

7 │BIB─ ◖fi◘ꜟ♃fi♩≤

⇔≡─ ╩ ⅛⇔√ ⌂ ─

╩ ∫≡™╕∆⁹ 

 12 ─ ⅛╠ITC( ◖fi◘ꜟ♃fi)

≤⇔≡╛∫≡™ↄ⌐│ ─ ⅜ ≤ ⅎ╕∆⁹ 

ה ( ≢ ╩ ⌐ ╟ↄ ⅎ╢ ) 

ה ( ⁸ ⌐ ∆╢ ⌂ ה ) 

ה ( ─№™╕™⌂ ™⌂≥╩ ⌐ ≢ ) 

ה ( ╡™⅛⌂™≤⅝⁸ ≢ ≤⇔≡

≢⅝╢ ) 

ה (ⱨ♇♩꞉כ◒≤ⱪ꜠♀fi ) 

 

⌐↓─ ╩ ╪≢ ╩ ∫√ ⁸↔ ─№╢

│ ⌐↔ ↄ∞↕™⁹ 
ikeyama@fsinet.or.jp 

 

⅔ ╖™√∞⅝ ℮↔↨™╕⇔√⁹  

(ITC   ) 

 │⁸ ⌐ ─◘ꜝΊꜞכⱴfi ⌐ ╣╩
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