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series 8  

⌐⅔↑╢ ─Ɫfi♪ꜞfi◓ 

 

(H23/2011 
 

 

₈ ⅜ ♄▬♫Ⱶ◒☻⌐≥─╟℮⌂ ╩ ╓∆─⅛ ₉ 

 

1. │∂╘⌐ 

▪ⱷꜞ◌─▪ⱳ꜡ ⁸╦⅜ ─Hayabusa⁸ ─ ⌂≥⁸ Ⱶ

♇◦ꜛfi│ ⌐ ≤ ╩ ⅎ╢∞↑≢⌂ↄ⁸ ╛ ─ ─

⅜⅛╡╩ ╗√╘⌐╙ ≢∆⁹╕√ ≢│⁸ ⱪ♇▪♩כ♃☻─

ispace─ ╛⁸▪ⱷꜞ◌≢▬כ꜡fiהⱴ☻◒ ⅜ ⇔√SpaceX

⌐╟╢ ─ ╙ ╖⁸ ⌂ ─ ⌐ ⇔

╕⇔√⁹↓╣╕≢│ ─ ╛ ⁸ ─ ─╖⅜ ╦∫≡

⅝√ ─ ⌐ ⅝⌂ ⅜ ╣≡™╕∆⁹ ⇔ ─ ─ ≢│

≤ ⅛╠─ ⅜ ╩ ╘≡™√─⌐ ⇔⁸↓↓ ≢⁸↓╣

╕≢│ ⌐ ↄ⅛⅛╦╡─⌂⅛∫√ ↄ─ ⅜ ∆╢╟℮⌐⌂╡⁸

⌐ ⅜ ⇔√─∞≤╕↨╕↨≤ ∂≡™╕∆⁹↓╣╕≢│

⌂ ╛ ⌐╟╢ ─ ⅜ ⌂♩Ⱨ♇◒∞∫√

─⌐ ⇔⁸↓╣⅛╠─ ─1≈⅜ ≢∆⁹∕╣⌐ ∆╢

⌐≈™≡ ⇔↔ ↕∑≡ ⅝╕∆⁹ 

 

2. ꜠◗ꜞ☻─♄▬♫Ⱶ◒☻ 

╛ ⁸ ─ ⌐ ∆╢ ╩꜠◗ꜞ☻≤ ┘╕∆⁹↓

─꜠◗ꜞ☻╩ ═╢↓≤≢ ⅜ ∫≡⅝√ ╩ ↄ√╘─ ⌂ ⅜

╠╣╢√╘⁸ ↄ─ Ⱶ♇◦ꜛfi≢│↓─꜠◗ꜞ☻╩ ה ∆╢↓≤

⅜ ─1≈⌐ →╠╣≡™╕∆⁹╕√⁸NASA─ ⌐╟╢≤⁸ ─ ╛

─ ╩ ∆╢√╘⌐│⁸ ─ ꜞ☻◒╛◖☻♩─ ⅛╠⁸꜠◗

ꜞ☻╩ ─ ≤⇔≡ ∆╢In-Situ Resource Utilization⅜ ≢№╢≤↕╣

≡™╕∆ [1-3]⁹↕╠⌐⁸↓─꜠◗ꜞ☻│ ╛ ⌐ ⇔ ↄ⁸∕─
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⅛╠ ⇔≡ ╩ ↄ↓≤⅛╠⁸∕─ ⅜ ─1≈≤⇔≡╙

↕╣≡™╕∆ [4-5]⁹≈╕╡⁸꜠ ◗ꜞ☻⅜ ∆╢ ╩ ∆╢√╘─⁸

⌐ ⇔√ Ɫfi♪ꜞfi◓ e.g. ⁸ ⁸ ─ ⅜

─ ─ ≤⌂╡╕∆⁹ ⌐ ≢⅝╢╟℮⌐ ℮⅛╙⇔╣╕∑╪⅜⁸

≢ ↕╣≡™╢ ╩∕─╕╕ ≤⇔≡ ∆╢─│ ↄ─ ≢

⅝╕∑╪⁹ ⅎ┌ ⌂≥─ ╩∕─╕╕ ∆╢ ⁸↓─

─ ⌐ ⌂꜠◗ꜞ☻⅜ ⇔≡ ╩ ↄ↓≤╛⁸ⱷfi♥♫fi☻╛

⅜ ⌂™√╘ ─ ⅜№╢↓≤⁸∕╙∕╙ ⅜ ⅛≈ ≢№╡

⅛╠─ ◖☻♩⅜⅛↕╗↓≤⁸ ⅜ ⅝™↓≤ ─ ⅜№╡╕∆⁹╕

√⁸ ╛ ╩ ⇔≡ ╩Ɫfi♪ꜞfi◓∆╢ ⌂≥╙№╡╕∆⅜⁸

≢│ ⅜ ⌂ ≢№╡ ⌐ ה ∆╢↓≤⅜≢⅝╕∑╪⁹

↓─╟℮⌂ ╩ ∆╢╙─≤⇔≡⁸ │ ╛ ╩ ⇔√

─Ɫfi♪ꜞfi◓ ⌐ ╡ ╪≢™╕∆⁹↓╣╠│ ≢ ╩

⅝╛∆™ ⌂ ╛ ה ╙ ≤∑∏⁸ ⅜ ⅛≈

≢⅝⁸⇔⅛╙ ⅜ ≢⁸ ≢№╢⌂≥⁸ ≢ ∆╢⌐№

√╡ ↄ─ ╩ ⇔≡™╕∆⁹ ⌐⅔™≡ ╩ ⇔√ │

10mm 100mm☻◔כꜟ─ ─ ╩ ∆╢─⌐ ↕╣≡™╕∆⁹ 1

⌐ ∆╟℮⌐ ⌐ ╦╢ │∕─◘▬☼⌐ ⅝ↄ ╩ ↑⁸ │↓

╣╠─◘▬☼⌐⅔™≡ ≢ ≤⌂╢√╘≢∆⁹ 

 

 

 

 

 

 

 

 

 

↓─ ╩ ∆╢℮ⅎ≢ ⌂ ─Ᵽꜝfi☻⌐≈™≡⁸ ה ≤

0

0

0

0

0

0.001 0.01 0.1 1 10

fi꜡כ◒

mm

N

10-1

10-4

10-7

10-10

10-13

1 ⸗♦ꜟ╩ ™≡ ⇔√ ─꜠◗ꜞ☻⌐ ↄ ─  
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™∫√ ─ ⅜ ╓∆ ⌐≈™≡─ │ ╦╣≡™╕∑╪≢⇔

√⁹∕↓≢ │↓─╟℮⌂ ─ ⌐⅔↑╢ ─♄▬♫Ⱶ◒☻⌐≈

™≡₈ ₉≤ ⇔≡⁸∕─ ╩ ℮≤ ⌐꜠◗ꜞ☻⅜ ∆╢

╩ ∆╢√╘─ Ɫfi♪ꜞfi◓ ⌐ ╡ ╪≢⅝╕⇔√⁹ ≈⅛

─ ⌐≈™≡ ™√⇔╕∆⁹ 

 

3. ≢─In-Situ Resource Utilization╩ ∆╢√╘─ ◦☻♥ⱶ 

─ ╩ ∆╢√╘⌐│⁸ ─ ꜠◗ꜞ☻ ⅛╠ ⁸ ⁸

╩ ⇔⁸ ∆╢ ⅜ ≤⌂╡╕∆⁹ ⌐ 10mm ─

⌐│ ↄ─ ⅜ ╕╣≡⅔╡⁸∕╣╩ ≤⇔≡ ⇔√ ─

╙ ╘╠╣≡™╕∆ [6-7]⁹↓╣╠─ⱪ꜡☿☻╩ ⌐ ╘╢√╘⌐│⁸

1mm 1mm ─ ™ ╩ ≈꜠◗ꜞ☻ ╩◘▬☼ ⌐ ↑╢ ◦

☻♥ⱶ⅜ ≢∆⁹⇔⅛⇔⁸ ≢ ╦╣≡™╢ ─ ↄ│ ─

≤⇔≡ ╛ ╩ ∆╢╙─≢№╡⁸↓╣╩ ≢ ∆╢─│ ≢│

№╡╕∑╪⁹╕√┤╢™╩ ∆╢ ╙№╡╕∆⅜⁸ ─ ≢│

≤ ⌐│ ≢⅝⌂™↓≤╛⁸ ╕╡╩ ↓⇔√ ⌐∕╣╩ ∆╢

⅜ ⌐│ ≢⅝⌂™↓≤ ─ ⅜№╡╕∆⁹∕↓≢⁸ 2⌐ ∆╟℮

⌐ ╩ ⇔√ ꜠◗ꜞ☻ ─ ╩ ⇔╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

↓─◦☻♥ⱶ≢│⁸ ─ ⌐ ⅜ ⌂╢ ─ ╩ ∆╢↓

4

Ch.1

box

Ch. 2

Ch. 3

Ch. 4

2 ╩ ⇔√ ꜠◗ꜞ☻─ ◦☻♥ⱶ 
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≤⌐╟∫≡⁸ ⌐ ↕╣√ ╩ ⇔≡ ╩ ⌐ ⇔

╕∆ [8-10]⁹↓─ ⌐ ה ─ ₁⌂◘▬☼─꜠◗ꜞ☻ ╩ ∆╢≤⁸

⌐ ╦╢ ─Ᵽꜝfi☻⌐╟╡ ⌂ ⅜ ⌂╢↓≤╩ ⇔≡ ╩

℮↓≤⅜≢⅝╕∆⁹ ⌐│⁸ ─ ╩ ⌐ ⅝ↄ ↑≡ ↄ

⇔⌂⅜╠ ↕╣╢ ─╖╩ ⌐ ⇔√ ≢ ∆

╢≤™℮ ╖≢∆⁹JAXA≤ ≢ ה ⌐⅔↑╢ ╩ ⇔√≤

↓╤⁸ ≢│ ⅜ ≢№╢√╘ │ ↄ ∑∏⁸

⅜≢⅝⌂⅛∫√─⌐ ⇔⁸ ≢│∕─ ⅜⌂™↓≤⌐╟╡

⅜ ↄ ⇔⁸ ─ ↕─ ™╩ ⇔√ ⅜ ≢№╢↓≤╩ ⇔

╕⇔√⁹╕√⁸ ─ ↕⌐≈™≡ ≤ ה ◦Ⱶꜙ꜠כ

◦ꜛfi─ ≤╙╟ↄ ∆╢↓≤⅜ ≢⅝╕⇔√⁹↓─ ╩ ∆╢↓≤

≢꜠◗ꜞ☻╩ ⇔⌂⅜╠ ╖─ ∞↑ ╡ ∆↓≤⅜ ≤⌂╡╕∆⁹ 

 

4. ⅛╠─꜠◗ꜞ☻ ╩ ∆╢√╘─ ◘fiⱪꜞfi◓  

Hayabusa│ Itokawa─ ⅛╠꜠◗ꜞ☻ ╩ ∟ ╢↓

≤⌐ ⇔≡ ⅛╠ ╩ ╘╕⇔√ [11-13]⁹↓─Hayabusa⌐│꜠◗ꜞ☻

╩ ∆╢√╘⌐ ∟ ╖ ─ ◦☻♥ⱶ⅜ ↕╣╕⇔√⁹ ⌐╟∫

≡ ™ ≢╙ ↄ↓≤⅜≢⅝⁸ ╠⅛™ ─ ⅛╠≢╙ ⅜ ≢⅝╢

√╘⁸ ⅛╠─ ≢│∕─ ⅜ ≢⅝⌂™ ⌐ ⇔≡ ⌂

◦☻♥ⱶ≢№╢≤™ⅎ╕∆⁹⇔⅛⇔⁸ ⅛╠ ↄ ╣√ ≢ꜞ▪ꜟ♃▬ⱶ

⌐ ∆╢↓≤│≢⅝∏⁸ ⅜ ⌐∕─╟℮⌂ ⌂ ⱷ◌♬☼ⱶ╩

∆╢⌐│ ↄ─ ⌐ ∆╢↓≤⌐⌂╡╕∆⁹ ⌐Hayabusa≢│◦☻♥

ⱶ◄ꜝכ⌐╟∫≡ ⅜ ↕╣∏⁸ ⌐ ⅜ ⇔√ ─ ≢

⌐╙ ™ →╠╣√ ⅜ ↕╣≡™√≤™℮↓≤╙ ╠⅛⌐⌂╡╕⇔√ 

[13]Hayabusa2≢│ ⌐ ⇔≡ ⁹≈╕╡⁸ ≢│ ╩

∆╢≤™℮◦fiⱪꜟ⌂ ≢№∫≡╙ ⌐ ∆╢↓≤⅜≢⅝╕∑╪⁹∕↓≢

╩ ⇔≡ ╩ ה ∆╢ ◘fiⱪꜞfi◓ ╩ ⇔╕⇔√ 

[14-15]⁹ ⱷ♇◦ꜙ ⌐ ╩ ∆╢↓≤≢ ⇔√ ⌐╟

╡ ╩ ≢ ↕∑⁸↓─ ─ ≤ ╡ ⅎ─♃▬Ⱶfi◓⌐

╟╡⁸ ╩ ⱷ♇◦ꜙ ─ ⅛╠ ↑↕∑≡ ≢ ∆╢≤™℮◦☻

♥ⱶ≢∆⁹ ⌂≥⅜⌂ↄ⁸◦fiⱪꜟ⌂ ≢ ↕∑╢↓≤⅜ ≢∆⁹
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↕╣√ │ ─ ≢│∆←⌐ ⇔≡⇔╕℮╙──⁸

≢│ ─ ╩ ⇔≡ ∆╢↓≤⅜≢⅝╕∆⁹ ◦☻♥ⱶ─

╩ ∆╢√╘⌐⁸ ╩ ⇔√ ─ⱤꜝⱲꜞ♇◒ⱨꜝ▬♩⌐╟╡

╩ ⇔⁸∕─ ≢ ╩ ™╕⇔√⁹ 3⌐ ∆╟℮⌐⁸1-G─

≢│ ╕≢ ≢⅝⌂™╙──⁸ ≢│900 mg─ ꜠◗

ꜞ☻ ╩ ≢⅝╢↓≤╩ ⇔╕⇔√⁹╕√⁸ ∞↑≢⌂ↄ2 mm

5 mm≤ ⅝™ ─ ≢№∫≡╙ ≢№╢↓≤╩ ⇔╕⇔√⁹↓╣╠

─ │ ◦Ⱶꜙ꜠כ◦ꜛfi╛⸗♦ꜟ ─ ≤╙ ⇔⁸ ≤

≤─ ⌐≈™≡ ╠⅛⌐∆╢↓≤⅜ ╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

5. ⅔╦╡⌐ 

─ ⅜ ╩ ∂≈≈╙⁸↓╣╕≢ ↕╣≡™⌂⅛∫√

꜠◗ꜞ☻Ɫfi♪ꜞfi◓ ╩ ≤⇔≡JAXA╛DLR⁸ESA⌂≥─ ≤

╩ ™⁸ ⌐⅔↑╢꜠◗ꜞ☻─♄▬♫Ⱶ◒☻⌐≈™≡ ╩

∫≡™╕∆⁹ │ ≈⅛─ ╩ ↕∑≡ ⅝╕⇔√⅜⁸ ⌐╙꜠◗ꜞ☻⅜

∆╢ ⅜№╡⁸∕╣╠⌐ ∆╢ ⌐ ╡ ╗≤ ⌐⁸ ╛

⌐╙ⱪꜝ☼ⱴ╛ ─ ⅜ ♄▬♫Ⱶ◒☻⌐ ╓∆ ⌐

≈™≡╙ ╩ ∫≡™╕∆⁹∕─ ─ Ɫfi♪ꜞfi◓⌐≈™≡─ ⅝⌂

5mm

(0.01-G)                         0.01-G                           1-G

5mm

5mm

boxbox

3 ◘fiⱪꜞfi◓ ╩ ™√ fiꜛ◦כ꜠ꜙⱵ◦ה ─ ꜠◗ꜞ☻─ ⁹

≢│ ⅜ ╩ ↑√ ⌐∆←⌐ ∆╢─⌐ ⇔⁸ ≢│ ∆╢↓≤⅜

 [14]⁹ 
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─1≈⅜ ─ ─ ≢∆⁹ ⁸♩ꜝ▬Ⱳ꜡☺כ╩ ≤∆╢

⌐ ⇔≡™╢ ╩ ⅛⇔≡⁸ ⅜ ─ ╛

Ɫfi♪ꜞfi◓ ⌐ ╓∆ ⌐≈™≡╙ ╩ ⇔≡™╕∆⁹↓╣⅛╠─

⌐⅔™≡ ∏ ≤⌂╢꜠◗ꜞ☻ ─ ╩ ↕∑⁸ ─

╛∕─ ⌐№╢ ╩ ⌂╙─⌐⇔≡™⅝√™≤ ⅎ≡™

╕∆⁹╕√⁸ │ ⅛╠ ╕≢ ╢ ⌐ ∆╢ ≢№╡⁸

⌐ ≤⇔≡ ⇔√ ╩ ⌐ ⇔√ ↄ─ ⅜№╡╕∆⅜⁸

⌐ ─ ⅜ ∆╢ ╛ ⌐≈™≡╙ ╩ ╘≡™⅝√™≤

ⅎ≡™╕∆⁹ 
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1988⁸ ↕™√╕ ⌐ ╕╣╢⁹2011⁸

ה ╩ ⁹2013⌐

⁹2013⁸ ⌐ ⁹2017⁸

⌂╠┘⌐ ⱪ꜡◓ꜝⱶ ⁸

⁹2017⅛╠Deutsches Zentrum f¿r Luft- und Raumfahrt (DLR)⌐⅔™≡

4 ─ⱳ☻♪◒╩ ≡⁸2021⅛╠ ⌂

╠┘⌐ ☿fi♃כ ⌐ ⁹ 
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ITה♦☺♃ꜟ ≤ ─ ⌐≈⅝ ℮  

 

 S53/1978  

 

◒Ⱳ♃ ─1990 CAE♁ⱨ♩╛WS╩ 1000 ⅛↑4

⌐ ⇔√ ─ │ ≢№╡ITה♦☺♃ꜟ IT

│ ⌂╢ ⌐◘▬Ᵽכ ─ ─ ╙ ╘ ⌂ ה ≤

ה ⅜ ╟∫≡ ≤ IT │ ⇔ↄ ⇔√─≢ ╛ ╩

∆╢  

ₒ1ₓ ≤IT  

ᵑIT ─ ⌐╕∏ ≤  

1980ה ─2 CAD ≢│ ─ ⅜  

─JISה ⌂ ─DB╩ ╡ ≤∕─ ╛CAE⸗♦ꜟ╩

ⅎ ╙ ⌐  

ה ⱳfiⱪ─ ╛ ⌐ ≠ↄCarpet (1) ╣ ╩

⌐ ⅎ√ ─ ╛ ♩כꜗ♅ ╙  

ᵒIT ─ ─ ⅜  

ה │30 ⅛╠ ≢ ╕√ ─ │ │

─ ⅜  

ה │ ≤ ╩ ∕─ ◔ ─ │

─ ╩ ≈↑ Web ╙ ⌐│ ™ │ │

─ ⇔ ™ 3 ╣┌ ─ ╛ ≢│ ™  

ᵓ ה ─ ─ ⅜  

ה ☿ꜝ╛ ─ ─ ⱪ꜡☺▼◒♩ ╡ ╩ ∆╢

│ ─ ה ⅜ ⌂ √∞ ⅜

⌂─≢ ⌐│ ╛ ─≥ⱴfiכ◐ ⅜ ⱡꜟⱴ⅜

⌂ ╛ ꜝ▬fi │ ─ ╟╡ ⅜ⱶכ꜠◒ ↄ ╙

≢ ה ⅜ ⅝™ ╩ ╗  

ה ⌐│ ™ ─ ↑─ ≤ ⅜ ∞⅜ ≤ ↕ⅎ

∆╣┌ ╛ │ ≤ ─ ─ ≢
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ה │ ╩ ℮ ⅜ ⇔ ┼ ⌐ №╣┌

 

ᵔ♁ⱨ♩│ ⅛≈ Ᵽ◓ה ⅜ ↄ ↄ⌂∫√ ⌐│

▪♇ⱪ♦כ♩╙ ⌂╢ ─ ⅜ ↄ ┼│3 ⌐1 ╘≡╛╣

│ ℮ ╦╣╢⌂ ╕√CFD │ ⌂╢ ≤ ╩

⌐ ⅜ ╩ ⇔╤ ⱷ♇◦ꜙ │ ─

╙ ⌂─≢ ⌐ ≤ ╩ ℮─≢OS│ ℮⌂ IT

│ ─╖─ ⅜ ה ≤ ≤ ─AI│  

ᵕIT │ ╛ ─ ─IT ⌐ ∂ ▬fiⱲ▬☻ ─♥꜠ⱦCM

⌐╙ ↓ ─ ⅜ ↄ ™ ™ ╩  

ITה │ ה ה ┬╡─ ⌐ │ ╕√ ◦☻♥ⱶ ╛

╕√ⱴ▬♫fifiⱣ◌כ♪─ ⌐ ─♃כ♦ ⅜  

ITה │ ╣╛ ─√╘ ♩כⱳ◘ה ♁ⱨ♩─ ╛

─ ╡ ╩ⱶכ꜠◒╛ ⇔ ◘ⱳכ♩│ ╣⅜ ™⌐⇔≡╙

╕√ꜚ♬Ᵽכ◘ꜟ♦◙▬fi≤ ⇔☻ⱴⱱ≤ ┼  

ᵖꜞ⸗כ♩ │ │ ─ ⅜№╡ ╛ ≢│ ┼

─ ⅜ ╕∫≡™╢  

ה ≢─1 │ ╕√ ─ ╛ ⅜ ⌐≢⅝∏ ⅜

™  

ה ⅜ ≢ ╕√ ⅜≢⅝∏ ⅜ ╕√ ╡≤

⌂╢ ↓─ ╙1995 ⅛╠─ⱷכꜟ─ ≢ ─

─  

ᵗ ≤ ─ ה∑ ⌐│ Web ⅜ ≢№╡

╙ ⌐ ™  

ᵘ ⌐◖꜡♫ ─Web ה ╩ ⌐ ─ ↄ╩ ה

│ ╩ ─ ⅝⅜ ⌐№╢ 19 ─

⌂╠45 ≤ ™ │☺▼♇♩ ⅜№╡ ∞╤℮  

ₒ2ₓ ╡≤IT  

─IT │ ─ ╩ ∟ │ │ ╙

│ ≢ ⇔ↄ ─√╘ ╙ ▪☺▪╛▬fi♪≢

│№╤℮ ╕√1983 ≢ ╩40 ─SV ⅜ ↓─
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⌐IT ⅜ ה ─ ─IT │ ─ ─ ⱷ

◌♩꜡ ☼כ♬ ─ ╛ ≤ ℮ ╕√ ─ ╡─ ≤ ╖

│  

ᵑ ה ╛ ╛ SCS ─

│ ⅜ ⌐ ⌐ ⇔™⅜ ⅜ ⌂─≢IT │

™⌂⇔ה™⌂⅝≢  

ᵒ ─ ╛ ─ ה ╙ ─ ╡─ ╖─

⌂ IT  

ᵓ │ ▪♫꜡◓ ⅜ ™⅜3 CAD│ủỏẽ─

│ ™⅜ │ ™ ╕√ⱷ♃Ᵽכ☻│ ╛ │ CAD

─ ─ ה │ ╩ ⇔ ⇔≡╙ ה ⅜ ≢

⅜ ∕℮  

╙ ╙▪♫꜡◓ │2 ⌐ ⅞∏ ⅜ ⱷ♃Ᵽכ☻

─↔ │ ─ ⇔⌐⌂╠∏ ╙ ─ ↕│ →∏ 

ᵔOS╛ⱪ꜡◓ꜝⱵfi◓ Linux╛C++ ─ │ ITⱦ♇◓5─ ™

─ ≤ ℮ ∟IT≢╙ ╛ ─ ─☼כ♬ה ⅜ ♩♇ⱪ

─ ◦▼▪╛ ⌐ ╢ ☻ⱴⱱ OS─Android⅜∕─

≢№╢  

ה ◦▼▪│73%⌐ ⇔iOS 27% ╩  

Windows11ה Ɽ♁◖fi─▪ⱪꜞ│☻ⱴⱱ╟╡ ⌐ 9 ┬╡─Ɽ♁◖

fi ─ OS ─ ─ │ ▪ⱪꜞ ה ╛▪ⱪ

ꜞ ─ ╕√ ─IT○♃◒╩ Ɽ♁◖fi─ │ ╛

☻ⱴⱱ─♬♇♅─╖  

ᵕNTT─ IOWN ♦Ᵽ▬☻⌐╟╢ ה ◄

Ⱡ │ ╛כ♬♁ ♩ꜜ♃ ▬fi♥ꜟ118─ ⅜ 23 4 ─

⅛  

ᵖ ─IT ─ ☼כ♬│ ─ ∞⅜ ⱨ□▬Ᵽ DRAMⱷ⸗ꜞ

╛ ♪כ○▬♄ ◦

ה☼כ ⌐│ ™  

ᵗChatGPT ⁸ AI≤ ╙ ™╟℮⅛  

ה ─ ╛ ─ ─ ≢ ╛
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─ ╙ ≢ ≢ ─ ╩ ↕∑╢ 

≥OSה ⌐IT ≢╙ ─ⱪ꜡◓ꜝⱶ ╙F╛B⌐C

Almighty─A⅜ ╤≤ ─ ≤ ⸗♦ꜟ─╖  

ₒ3ₓ⅔╦╡⌐ 

⁸ ╙ ∞⅜⁸ ≤ ⅜ ⌂ ≤ ℮ ─

⁹╕√ ─ ↄ ℮ ─▪◦ꜝכꜚ ╛ ⌐│ ⁸

─ ⌐ │ ™ ─ │▪☺▪┼─ ≤ ⁹ ™

─IT ╛DX ╙⁸6◕fi ה ה ה ה ⌐ ⅛╠ ⇔√

─ │ ╡ │ ─ ─ │ GDP╙

─ ╛IT ╙Drucker╙ ℮ ─ ─ ╛ ⅜

⌂ ─ ♦☺♃ꜟ ꜟכ◔☻│ ⌐╟╢ ╛ ─ ⅜№╤℮

╕√∕─ │ ≢─⌂☻ⱦכ◘ │ ≤ ℮  

ה ╛ │ ╟╡ ─40 ─ IT ─

≤ ╩  

ה ─IT 1 ≢ ═√ ⌂ ─3ⱶ ≢IT ╩ ╩

 

ITה │ ה ⅜ ⌂─≢ ♁ⱨ♩הⱢכ♪│  

⌂⅔ ╛ ⌐ ╙ ™ ≢│ ₁ ⅜ ≢ ⌐⌂╢⅜

│ ™ ≤ ≢ⱣⱩꜟ ─ ⇔ ⇔™ ╛

╙ ⅞ ≤ ה ─ │ ╕√

│ │ ⇔ │ ╕√ ↕⌂ ─ ∫

√ ⱪ꜡☺▼◒♩ ─ ≤ ☼כ♬√⇔ ⅛╠

╕≢ ─ ☼כ♬√╕ ╛ ─ ╕√

─ ─ │a │ ⌐ ╩ ∟ ≢ ╡ ↑╤ₑ

╕√ ─ ╩ ⌐ ╡

ⱶ♄הⱶꜞהⱶꜝ│ ─ ─ (2)─ ⅛╠╙ ─

╛ │ ה ה ⌐ ─

─ ≢№╡ ∕─ │ ה ≤ ה ─

╕√ ה ≤ ℮╕√♪ꜟ ה ─▬fiⱨ꜠⌐╟╢

─ⱴⱠכ ─ ╕√ ╛FX ─꜠Ᵽ꜠♇☺

⌐ ─Ⱡ♇♩ ─ⱴ◒☻►▼ꜟ─ ⌐╙ ∏№╢ ⅛╠



  No.386, 2023 11  

- 13 - 

 

╩ ∆ 2 │ ─ ╩ ╟∫≡ ─

─ ה ─ ⌐ │ ╢═⇔≤ ℮ ╕√ ┬ ╛ ╩

╗ ┼─ ╛ ♩ꜝⱨ ─ ─ ╙ ─

─ │ₐ ┼─ ╛ ₑ≤ ℮  

╕√ ╛ ╙ ⌐ √ ∞⅜▪♫꜡☺╙

№╢⅛ ₐ ─ │ ⌐ ─ ─╙⇔╙│ ⌐│№

╡ₑₐ │ ⌂ ╛ ╖∞⅜ ⌐ ╛ ₑ╙ ─ ╕

√a ™─ ℮ │ ╢ ╘│ ╙ ₑa ╛ ∫√ │

ה ₑₐ ─ ╖│ ≤ ╡ₑ ─ ─ │ ─ ╛

≤ ╙ ≢│10 ─80%⅜ ⌐ ╛

─ │ ⌐ ─ ╩ ℮ ╠─ ┼─ ≢№╡

100 ─ ה ╛ ⌐ ≤ ℮  

 

 

Ⱳכ♃ (1) Ⱳכ♃  5 1994 38-49 

(2)  ─ ─ ≤ ─ Ⱳכ♃ 48-

12(2020) 742-743 
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ה ∕─2  

⅛╠  

 

S42/1967  

 

 ≢ ה ─ ╩ ∫√⁹ │ ≤ ─ ╩ ∫≡╖╢⁹ 

 

─ ⌂ ≤ ⁸  

│ ╩ ⅛╠ ╢ ≤ ⁸  

Wikipedia  

 

≢⁸ ⅛╠ ⁸ ≤ ╩ ∫√⅜⁸ ⅛╠ ←

⌐ ╩ ∫≡ ⌐ ╢ ╙ ≢№╢⁹ │↓─ ≈─ ⌐

╕╣≡⅔╡⁸ ∕─ ⌐ ╡⅜ ∫≡™╢⁹ ≤ ─

⌐│ ╡⅜ ∫≡⅔╡⁸↓─ ╡─ │ ─ ─○ⱨ▫☻ ⌐⌂∫≡

™╢⁹ 
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( ⅛╠ )  

 

 

Google Map⌐╟╢ ╡ ⅛╠  

≤ ─Wikipedia─ ⌐ ∆╢  

 

─ │ ─ ─ ─ ⅛╠ ╕∫≡⁸ ─₈─₉─ ╩

™≡ ⅝ ⌐ ⅜∫≡™√⁹ ─ │ ﬞ ≢⁸ │ ≢№╢⁹

─ │♄ⱶ─ ╩ √⇔≡™≡⁸ ﬞ ≤ ⌐│ ⅜№╢⁹

─ ⌐ ─ ╩ ⇔√ ⅜ ⅛╣√⁹↓─ ⌐ ⇔≡⁸

⁸ ♠ ⁸ ⁸ ⅜ ↑╠╣≡™√⁹ 
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─  

 

 

 

 

│↓╣╠─ │⌂ↄ ≤ ─ │○ⱨ▫☻ ⌐⌂∫≡™╢⁹ ≤

─ ⌐ ≤ ⅜ ⅛∫≡™╢⁹ 

 ─ ⌐│ ─ ⅜ ∫≡™╢⁹ ─ │ ∫≡™╢⁹ 
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≤ ─ ≢ ⅛╠ ⅜ ⅛╣≡ ⁸ ╩ ∫≡

─ ≢ ⌐ ™≢™╢⁹↓─ │ ╙∕─╕╕ ∫≡™╢⁹ 

│ 11 1922 ⌐ ◖fi◒ꜞכ♩≢ ↑ ⅎ╠╣√⁹∕─ ─

│ ╙ ↕╣≡™╢⁹∕─ ⌐╟╣┌⁸₈ ─ ─ │

ↄ─ ⌐ ─ ⁸ ↄ─ ⌐

─ ─ ─ ⅜№╡⁸ ╩╙∂∫≡ ≤ ≢ ≤ ↑

√≤ₐ ₑ⌐ ⅎ₉≤№╢⁹╕√⁸↓─ ─ ⌐₈ ⇔╠∑ ₉⅜

№╢⁹ ⌐╟╣┌⁸₈ ─ ─ ╖⌐ ╛ ⌡ ─ ╩ ™√

╩ ╢⁸ ⅜∕╣╩ ≡ √╡⅜№╣┌∕─ ╩ ™√ ╩ ─ ╖

⌐ ∫≡ ╠∑√≤™℮ ─ ≢№∫√⁹₉≤№╢⁹↓─ │ 4 1857

⌐ ↕╣√╙─≢№╢─≢⁸ ─ ⌐│⌂™⁹ 

│ ⁸ ⁸ ┼≤ ™≡⁸ ─ ≤│ ─

≢ ─ ⌐ ∫≡™√⁹↓─ │ 25 1950 ⅛╠ 34 1959

⌐⅛↑≡⁸ ≢─ ─ ≢ ╘ ≡╠╣≡⁸ │ ─

─ⱷ▬fi☻♩ꜞכ♩≢№╢ ╡⌐⌂∫≡™╢⁹ 


