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ˬẎἶ ˲› ›ἶ  ›ἶ   ʝ 

2009₴ 7 21  
 

1.꜡Ⱳ♇♩≤│ ⅛ 

(1) ꜡Ⱳ♇♩─  

꜡Ⱳ♇♩│∕─ ⅛╠ ⅝ↄ₈ ꜡Ⱳ♇♩₉≤₈ ꜡Ⱳ♇♩₉─ 2≈⌐

∆╢↓≤⅜≢⅝╢⁹ ꜡Ⱳ♇♩≤│⁸ ⌐₈ ꜡Ⱳ♇♩₉≤ ┌╣╢╙─≢⁸ ה

ה ה ה ≤™∫√ ⌐ ╦╣╢╟℮⌂╙─≢№╡⁸ ╛ ⁸ ₁

⌂ ⌐ ↕╣≡™╢⁹ ⁸ ꜡Ⱳ♇♩│⁸ ꜡Ⱳ♇♩⌐ ⇔≡ כ◘₈⌐

ⱦ☻꜡Ⱳ♇♩₉≤ ┌╣╢↓≤⅜ ™⅜⁸ ⌐│○ⱨ▫☻꜡Ⱳ♇♩⁸ ה ꜡Ⱳ♇♩⁸

ה ꜡Ⱳ♇♩⁸ ꜡Ⱳ♇♩⁸ ꜡Ⱳ♇♩⁸ ה ꜡Ⱳ♇♩⁸◗Ⱶ ה

꜡Ⱳ♇♩⁸◘כⱦ☻ ꜡Ⱳ♇♩⁸ꜝ ▬ⱨⱷfi♥♫fi☻꜡Ⱳ♇♩⁸ ה ꜡Ⱳ♇♩⁸ ה

▪Ⱶꜙכ☼ⱷfi♩ ꜡Ⱳ♇♩⁸ⱱכⱶ꜡Ⱳ♇♩⌂≥⅜№╢⁹↓╣╠│ ₁─ ╩ ⇔√╡⁸

╩ ⇔√╡∆╢╙─≢№╢⁹╕√⁸ ה ꜡Ⱳ♇♩≤™℮ ╠ ⇔≡ ↄ꜡

Ⱳ♇♩∞↑≢│⌂ↄ⁸ ≢ ↄ꜡Ⱳ♇♩╛⁸ ─ ⅝╩▪◦☻♩⇔≡ ↄ╟℮⌂꜡Ⱳ♇♩

╙ ∆╢ 1 ⁹ 

↓╣╕≢⌐ ꜡Ⱳ♇♩ ≢≥─╟℮⌂꜡Ⱳ♇♩⅜ ↕╣≡⅝√⅛⁸™ↄ≈⅛↔ ∆

╢≤⁸☿ꜝⱧכ꜡Ⱳ♇♩ ( ) ⅜ ⇔√⁸▪◙ꜝ◦╩⸗♦ꜟ⌐⇔√₈Ɽ꜡₉

⁸ ꜡Ⱳ♇♩ ▪▬꜡Ⱳ♇♩ ⅜ ⇔√ ─₈ꜟfiⱣ₉╛⁸ ⅜ ⇔√

ⱦꜟ ꜡Ⱳ♇♩ ⁸ ⱦ☻꜡Ⱳ♇♩⁸♄fi☻꜡Ⱳ♇♩⁸כ◘╢∆╩☻ⱦכ◘⌂₁ ꜡Ⱳ

♇♩⁸ ꜡Ⱳ♇♩⁸ ꜡Ⱳ♇♩⁸ ─⅛√∟╩⇔√ⱥꜙכⱴⱡ▬♪꜡Ⱳ♇♩⁸ ה

꜡Ⱳ♇♩⁸ ה ꜡Ⱳ♇♩⁸꜠ Ⱳ♇♩⁸꜡כꜙ◐☻ ꜡Ⱳ♇♩⌂≥⅜№╢⁹ 

 

(2) ꜡Ⱳ♇♩─  

꜡Ⱳ♇♩│ ⌐™ↄ≈⅛─ ⅛╠ ↕╣≡⅔╡⁸ⱱfi♄─ ASIMO╩ ⌐≤╢≤⁸

╛⁸ ⁸ ╩ ∟⁸╕√ ₁⌂☿fi◘╩ ∟⁸∕↓⅛╠ ╠╣╢ ╩ ∫≡ ⇔√

╡⁸ ╩ ⇔√╡∆╢√╘─ ≢™℮≤↓╤─  ⌐№√╢╙─╩ ∫≡™

╢⁹╕√ ⇔≡ ↄ√╘⌐│◖fi☿fi♩⅛╠ ╩ ∫ ╢≤™℮↓≤≢│⌂ↄ⁸꜡ Ⱳ♇♩

⌐Ᵽ♇♥ꜞכ╩ ∆╢↓≤⅜ ↕╣≡™╢⁹∕─ ⌐ ⁸ ≢─ ─√╘─

╙№╢⅜⁸ ≤─ ─√╘─ ╙ ∫≡⅔╡⁸∕╣│ ⅎ┌ ⅜ ⅛╠ ╩

∆╢≤⅝⌐ ⌐⌂╢ 2 ⁹ 

 

 

(3) ꜡Ⱳ♇♩≤RT ꜡Ⱳ♇♩  

꜡Ⱳ♇♩│ ≢№╢⅜╝ⅎ⌐⁸ │ ╩ ⅝╛∆™ ≢№╢⁹꜡ Ⱳ♇♩≤™∫√≤

⅝⌐⁸№╢ │ ꜡Ⱳ♇♩╩ ⇔⁸№╢ │ⱥꜙכⱴⱡ▬♪꜡Ⱳ♇♩╩ ⇔⁸№╢ │

Ɽ꞉כ☻♩☻◦▪כ♠─╟℮⌂╙─╩ ∆╢⁸≤™∫√╟℮⌐⁸ ⌐╟∫≡ ⌂╢▬ⱷכ☺╩
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⅝╛∆™⁹∕↓≢⁸₈꜡Ⱳ♇♩₉≤₈RT Robot Technology ꜡Ⱳ♇♩ ₉≤™℮ ⌐≈

™≡⁸ ⌂╡⌐ ⇔√╙─⌐≈™≡⁸╕∏│⅝∟╪≤ ↕∑≡™√∞⅝√™≤ ℮⁹ 

꜡Ⱳ♇♩≤RT╩ ∆╢ ⌐⁸╕∏ ─√╘⌐ IT ≤ ─ ⅛╠ ∆

╢⁹ ≤™℮─│ⱪ꜡☿♇◘≤⅛ⱷ⸗ꜞ≤⅛Ɫכ♪♦▫☻◒≤⅛™╤™╤⌂ ╩ ⇔√

1≈─ⱴ◦כfi╩ ∆ ≢№╢⅜⁸IT │ ╩ ↕∑√ ◦☻♥ⱶ ╩ ∆

≤⌂∫≡™╢⁹≈╕╡⁸IT │ ╩ ╪∞ ™ ≤⌂∫≡™╢⁹ ⁸꜡Ⱳ♇♩⌐│ RT

≤™℮ ⅜№╡⁸↓╣│™╦╝╢꜡Ⱳ♇♩∞↑≢│⌂ↄ⁸꜡ Ⱳ♇♩─ ≢№╢☿fi◦fi◓

╛ ה ╩ ↕∑√ ◦☻♥ⱶ ╩ ∆ ≤⌂∫≡™╢⁹RT≤™℮─

│ 1.(1) ≢ ⇔√꜡Ⱳ♇♩─╟℮⌂╙─∞↑⌐ ↕╣≡™╢╙─≢│⌂ↄ⁸ ⁸

⁸ ⁸ ⌂≥─ ⌐╙ ↕╣≡™╢╙─≢№╢⁹⌂⅔⁸RT⌐ ∆╢

─ ≤⇔≡│Γ₈☿fi◘₉⁸₈ ה ₉ ┘₈ ₉─ 3≈─ ⅜№╢╙─ ꜡

Ⱳ♇♩ ⁸ Δ⁸Γ☿fi◘⁸ ה ⁸ ─ 3≈─ ╩ ∆╢

⇔√ ◦☻♥ⱶ ₈ ─꜡Ⱳ♇♩₉ ⁸ Δ ⅜№╢⁹ 

╕√⁸꜡ Ⱳ♇♩≤™℮≤∕↓⌐№╢ ─ ─╟℮⌂╙─╩ ⇔⅜∟≢№╢⅜⁸ ≢│

⁸ ⁸ ≢│ Smart Room⁸Robotic Room⁸I ntelligent Space ≤ ┌╣╢⁸

╩꜡Ⱳ♇♩ ∆╢╟℮⌂↓≤╙ ↕╣≡™╢⁹ ₁⌂☿fi◘╩ ⌐ ⇔≡⁸▪

⌂╤™╤™⁸╛♃כ◄ꜙ♅◒ ╩ ∆╢╟℮⌂☻Ⱨכ◌╛ⱪ꜡☺▼◒♃ ─♦Ᵽ▬☻╩≈↑

≡⁸ ⅜╕↕⌐꜡Ⱳ♇♩─ ≢ ⇔≡™╢╟℮⌂ ╩ ╡ ⇔⁸∕─ ≢ ╩☻ⱦכ◘⅜

↑╢≤™∫√ ╙⌂↕╣≡™╢⁹↓─ ⁸꜡ Ⱳ♇♩ ╩ ∆╢≤™℮∞↑≢│

⌂ↄ⁸ ╩꜡Ⱳ♇♩ ∆╢⁸ ∆╢≤™℮↓≤⌐⌂╢ 3,4 ⁹ 

 

(4)RT╩ ∆╢╙─ 

RT│⁸Ɫכ♪►▼▪≢™℮≤ⱪ꜡☿♇◘⁸☿fi◘⁸◄ⱨ▼◒♃⁸▪◒♅ꜙ◄כ♃≤™℮╟℮

⌂╙─⅛╠ ↕╣⁸ ╠⅛─ ╩ ∫≡™╢⁹♁ⱨ♩►▼▪⅛╠™℮≤ ╠⅛─▪ꜟ◗ꜞ☼

ⱶ⅜ ─ꜗ♅◒♥◐כ▪⁸≡™≡╣↕ ⌐∕╣⅜ ↕╣≡ ↄ≤™℮↓≤⌐⌂∫≡™╢⁹∕

↓≢│ ╛ ⁸ ≤™∫√ ⅜ ⌐⌂∫≡ↄ╢⅜⁸∕╣╠╩ ⅎ╢╙─│⁸1≈

1≈─♦Ᵽ▬☻≤™∫√ ≤⁸∕╣╠╩◦☻♥ⱶ≤⇔≡≥℮▬fi♥◓꜠כ♩∆╢⅛≤™℮

◦☻♥ⱶ ─ ╖ ╦∑≤™℮↓≤⌐⌂╢⁹ ⌐◦☻♥ⱶ ≤™℮ │ ⌐ ⇔™

⌐☼כ♬⁸│╣↓⁹╢№≢ ╩fiꜛ◦כꜙꜞ♁℮™℮≤≡∂ ⌐ ∆╢⅛≤™℮↓≤

╩ ∆╢↓≤≢№╡⁸↓╣⅜꜡Ⱳ♇♩─ 1≈─ ⌂ ≤⌂∫≡™╢⁹ 

ↄ─ ⁸RT≤™℮─│⁸♬כ☼ ≢№╡⁸₈↓╪⌂╙─⅜≢⅝√⅛╠ ⅛ ⅎ⌂™⅛₉

≢│⌂ↄ⁸╗⇔╤₈↓℮™℮ RT⅜ ∞₉≤™℮≤↓╤⅛╠ כ◔╢™≡⇔♩כ♃☻⅜

☻⅜╒≤╪≥≢№╢⁹ 

 

 

2.RT⁸꜡Ⱳ♇♩ ≤  

(1) ⌐⅔↑╢  

│IT ⌐⅔™≡│ ⌐ ⌐ ╩ ↕╣√⅜⁸RT│ ─⅔ ⌂╙─≤⌂∫≡™╢⁹

RT╩ ∆╢↓≤⌐╟∫≡⁸ ─ ╩ ∟⌂⅜╠⁸∕╣╩™⅛⌐⇔≡ ⌐ ┘

↑≡™ↄ⅛≤™℮↓≤⅜⁸ ⌂ⱳ▬fi♩≤ ℮⁹ 
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─ ꜡Ⱳ♇♩⌐ ⇔≡™℮≤⁸ │ 35 (2006 ⁸International 

Federation of Robotics )⁸ ╙ 7,200 / 2007 ⁸( ) ꜡Ⱳ♇♩

≤ 1 ≢№╢⁹ ≤╙⌐ 1 ─ ⇔ⱪכ◐╩ ↑≡™╢⁹ 

⌐⅔™≡╙⁸ ⁸ ≤╙⌐ ≢№╢⁹( ) ─꜡Ⱳ♥

☻◒♬꜡♩◌ⱷה☻◒▫ ⅜ ∆╢ ≢│⁸2009 ╙ ⅜ 1,500 ⁸

⅜ 1,000 ⌐ ⇔≡™╢⁹1≈─ ─ ≢∕╣∞↑─ ≤ ⅜ ╕╢ │ ⌐ ⇔

⌂™⁹⌂⅔⁸ ─꜡Ⱳ♥▫◒☻הⱷ◌♩꜡♬◒☻ ⱴ≤⇔≡│⁸כ♥─ ה ╛⁸

⁸ ⅛⌂ ⁸ ⅛⌂ ⁸⌂≥⅜ ⌐⌂∫≡™╢⁹ 

╕√ ─ ⌐ ⇔≡╙⁸™╤╪⌂ ─꜡Ⱳ♇♩ ⅜№╡⁸NHK ─ ╩ ╦

∑╢₈꜡Ⱳ◖fi₉⁸꜡Ⱳ♇♩≢◘♇◌₈╢∆╡√⇔כꜙ◐☻꜠⁸╡√⇔╩כ꜡Ⱳ◌♇ⱪ₉ │

⌂ ≤⌂∫≡™╢ ⁸꜡ Ⱳ♇♩≢ ╩∆╢₈꜡Ⱳ꞉fi₉⁸꜡ Ⱳ♇♩ ─○ꜞfiⱧ♇◒

≢№╡ ₁⌂ ⅜№╢₈꜡Ⱳ♇♩◓ꜝfiⱪꜞ₉⌂≥⅜№╢⁹ 

 

(2) ─꜡Ⱳ♇♩ ≤  

 ─꜡Ⱳ♇♩ │ ≢ 5,000 7,000 ─ ≤™╦╣╢⁹↓─ ╩╖≡⁸

₈꜡Ⱳ♇♩⌂╪≡ ∕─ ─╙─⅛₉≤ ╦╣╢↓≤╙ ™⅜⁸ │↓─ │№ↄ╕≢╙

꜡Ⱳ♇♩ ≤™℮ ─ ≢ ↕╣╢ ⌐ ⅞∏⁸ ⅎ┌∆⇔ ≢∆⇔╩ ∫≡™

╢꜡Ⱳ♇♩ │ ≢ ↕╣╢√╘⁸↓↓⌐ ╕╣≡™⌂™⁹꜡ Ⱳ♇♩ ≤⇔≡ ≢

⅝╢╙─│⁸ ⌐ ╠╣≡™≡⁸ ꜡Ⱳ♇♩╛⁸♅♇ⱪⱴ►fi♃℮⁸™≥כ♅♇ⱪ╩ ╖

↑╢╟℮⌂ ⌂≥⌐ ╠╣≡™╢ ⌐ ⅜ ≢№╢⁹ 

 ( ) ꜡Ⱳ♇♩ ─ ⌐╟╢≤⁸∕─ ꜡Ⱳ♇♩⌐ ∫≡╙ ⅜ ∆

╢↓≤⌐╟╡ 2030 ⌐│ 4.7 ─ ⌐⌂╢≤ ↕╣≡™╢⁹⇔⅛⇔∕╣

─ ☻ⱦכ◘ה ╛ ה ≤™∫√ ╙ ⅝ↄ ┘⁸RT ≢ 2030 ⌐│

10 ™ ≤⌂╢↓≤⅜ ↕╣≡™╢⁹≤│™ⅎ⁸ ⌐⅔™≡⁸ ☻ⱦכ◘ה

╛ ה │╒≤╪≥ ↕╣≡⅔╠∏⁸↓↓╩ ™⅛⌐⇔≡ ┌⇔≡™ↄ⅛≤

™℮↓≤⅜ ⌐⌂╢ 5 ⁹ 

 

(3)RT⁸꜡Ⱳ♇♩ ⌐ ∆╢ ─☻♃fi☻ 

RT⌐≈™≡⁸2006 3 ⌐ ↕╣√₈ 3 ₉≢│⁸ 4

─ 1≈─ ─ ⌐ ╡ ╕╣≡™╢⁹╕√⁸ ⅜ 2004 ⌐ ⇔√₈

₉⌐⅔™≡╙⁸ ⌂ 7≈─ ─ ≈≤⇔≡꜡Ⱳ♇♩ ⅜ ╡ →╠╣

≡™╢⁹╕√ ─ ╩ ↑⁸ ≢│⁸ ╕≢─ ─ ≤⇔≡≥℮™℮⅛√∟≢

⅜ ∆╢⅛⁸№╢™│↕∑╢═⅝⅛⁸≤™℮↓≤╩ ↔≤⌐╕≤╘√₈ ⱴ

♇ⱪ₉≤ ┌╣╢╙─╩ ⇔≡™╢⅜⁸꜡Ⱳ♇♩⌐≈™≡│⁸ ↔≤⌐⁸ ה ⁸

⁸ ⅜ ↕╣≡™╢⁹╕√⁸ ⱴ♇ⱪ≢│ ꜡Ⱳ♇♩╛ ꜡Ⱳ♇

♩─▬ⱷכ☺ ⅜ ⅛╣≡™╢ 6,7,8  

 

 

3. ─꜡Ⱳ♇♩ ⱪ꜡☺▼◒♩ 

(1) ─ⱪ꜡☺▼◒♩ 
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ᵑ ⱪ꜡☺▼◒♩ ∟ →─  

─ ∞∫√ⱪ꜡☺▼◒♩╩ ↕∑≡™√∞ↄ ⌐⁸≥℮™℮ ─ ⌐ ─ⱪ

꜡☺▼◒♩⅜ ∟ ⅜∫≡⅝√─⅛╩ ↕∑≡™√∞ↄ⁹ 

 ─ ≤( ) ╛ ⌐⅔╠╣√

⅜꜡Ⱳ♇♩ ─ⱪ꜡☺▼◒♩─ ₁⌂ⱪꜝfi♬fi◓╩↕╣√⁹∕⇔≡⁸↓╣⅛╠

─꜡Ⱳ♇♩ │ ⅝─꜡Ⱳ♇♩∞↑≢│⌂ↄ⁸ ⅝─꜡Ⱳ♇♩╙

⇔≡™ↄ ⅜№╢≤ ⅎ╢≤≤╙⌐⁸꜡ Ⱳ♇♩⅜ ⌐⌂╡⌐ↄ™─│⁸○כ♄כⱷ▬♪⅜

≢№╡⁸ ⌐◖☻♩⅜⅛⅛╢↓≤⅜ ─ 1≈≢№╢⅜⁸∕╣╩ ∆╢√╘─ 1≈─

≤⇔≡⁸ΓⱢ⁸▪▼►♪כ♁ⱨ♩►▼▪─™∏╣─ ꜟכꜙ☺⸗╙ ∆╢Δ≤™℮▪▬♦▪⅜

╩ꜟכꜙ☺⸗⁹√╣↕∞╖ ⌐╟∫≡│ ╩☼כ◦⅜ ⇔≡ ⱷכ◌⅜ ╢⁸∕

╢∆fiꜛ◦כ꜠◓♥ⱶ▬fi♥☻◦╩ꜟכꜙ☺⸗─⧵≡⇔ ⅜≢⅝╣┌⁸꜡Ⱳ♇♩╩ ╢ ⁸

√⌐ ⇔⌂⅔⇔≡⁸ ─ ⅛╠ ╡ ╘╢≤™℮↓≤╩⇔⌂ↄ≡╙ ╗╟℮⌐⌂╡⁸◖

☻♩♄►fi⌐≈⌂⅜╢⁹╕√꜠◗─╟℮⌐⸗☺ꜙכꜟ╩ ╖ ≡╢↓≤≢◦☻♥ⱶ╩ ∆╢↓

≤⅜≢⅝╢╟℮⌐⌂╡⁸™╤™╤⌂ ⁸™╤™╤⌂ ⌐ ∂≡⁸ ⌐ ⌐꜡Ⱳ♇♩◦☻

♥ⱶ╩ ╡№→╢↓≤⅜≢⅝╢╟℮⌐⌂╢ 9 ⁹ 

↓─ ⅎ⌐ ≠⅝⁸ ⱪ꜡♩◖ꜟ╩ ∆╢ⱪ꜡☺▼◒♩⁸ ꜟכꜙ☺⸗─ Ɫכ♪

►▼▪⁸♁ⱨ♩►▼▪ ╩ ∆╢ⱪ꜡☺▼◒♩⁸⸗☺ꜙכꜟ╩◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi⇔

╛∆™ ╩ ∆╢♁ⱨ♩►▼▪ Ⱶ♪ꜟ►▼▪╩ ∆╢ⱪ꜡☺▼◒♩⁸ ⅜ ∟ ⅜∫√⁹ 

 

ᵒRTⱵ♪ꜟ►▼▪ⱪ꜡☺▼◒♩ 

™∆╛⇔fiꜛ◦כ꜠◓♥ⱶ▬fi♥☻◦╩ꜟכꜙ☺⸗  ╩ ∆╢♁ⱨ♩►▼▪ Ⱶ♪ꜟ►

▼▪╩ ∆╢ⱪ꜡☺▼◒♩≢№╢⁹Ⱶ♪ꜟ►▼▪≤™℮─│ ─♁ⱨ♩►▼▪≤│ ™⁸

₁⌂♁ⱨ♩►▼▪╩ ─ⱪ꜡♩◖ꜟ⌐╟∫≡ ∆╢⁸∕─√╘─♁ⱨ♩►▼▪─↓≤╩

℮⁹RTⱵ♪ꜟ►▼▪│⁸( ) ╩ ⌐≢⅝ ⅜╡≈≈№╡⁸∕─ ╩

⅛⇔√ⱪ꜡☺▼◒♩╙ ∟ ⅜∫≡™╢⁹ 

 

ᵓ ꜡Ⱳ♇♩ ⱪ꜡☺▼◒♩ 

 ╛ ⁸ ⁸↓╣╠│™╤™╤⌂꜡Ⱳ♇♩╩ ╢ ⌐ ≤↕╣╢ ≢

№╢─≢⁸ ⌐⌂╢╟℮⌂Ɫכꜙ☺⸗▪▼►♪כꜟ╩ ∫≡⁸ ⌐ ≢⅝╢╟℮⌐⇔

╟℮≤∆╢ⱪ꜡☺▼◒♩≢№╢⁹ 

 

ᵔ ꜡Ⱳ♇♩ ⱪ꜡☺▼◒♩ 

 ↓─ⱪ꜡☺▼◒♩│⁸Ⱶ♇◦ꜛfiⱬכ☻─ⱪ꜡☺▼◒♩≢№╢⁹ ≤⇔√ ∞↑≢│

⌂ↄ⁸ ⌂Ⱶ♇◦ꜛfi╩ ╘≡⁸ ⅎ┌⁸꜠☻◐ꜙ⁸┌╣№≢כ ╩ ≢ ⅜

ↄ ≢ 700ⱷכ♩ꜟ꜡Ⱳ♇♩╩ ↕∑≡⁸∕↓⅛╠ ╠╣√ ╩ꜞ▪ꜟ♃▬ⱶ⌐

⌐ ╢⁸≤™∫√╟℮⌂ ╩ ∫≡™╢⁹ │ ≢│↓℮⇔√Ⱶ♇◦ꜛfiⱬכ☻

─ⱪ꜡☺▼◒♩⅜ ↄ ╦╣≡™╢⁹ ⱪ꜡☺▼◒♩≢│⁸ ⌐ ™⁸ ∂Ⱶ♇◦ꜛfi╩

⅛⌐╛╠∑≡ 3 ⌐ ⇔⁸ ╙ ╣√ ╩ →√ⱪ꜡☺▼◒♩╩ ↕∑╢⁸≤™℮

╩ ⇔≡™╢⁹↓╣│ ─ⱪ꜡☺▼◒♩≤⇔≡│ ⌂ ≢№╡⁸ ≤™

℮╙─⅜ ↄ ⇔≡⅔╡⁸ⱳ♥fi◦ꜗꜟ─ ™ ⅜ ╦╣≡™╢⁹ 
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 ↓─ⱪ꜡☺▼◒♩│◘כⱦ☻꜡Ⱳ♇♩ ∞↑≢⌂ↄ⁸ ꜡Ⱳ♇♩ ⁸

כꜙ◐☻꜠ ꜡Ⱳ♇♩ ─ 3≈─ ⌐⅔™≡ ╦╣≡™╢⁹ 

 

ᵕ ꜡Ⱳ♇♩ ⱪ꜡☺▼◒♩ 

 ♁ⱨ♩►▼▪╩ ─ ™ ╩ ꜟכꜙ☺⸗⌐─╙≈ ⇔≡⅔™≡⁸∕╣╠╩ ╖ ╦

∑≡◦☻♥ⱶ╩ ⇔╟℮≤™℮ⱪ꜡☺▼◒♩≢№╢⁹ ◖fi♁כ◦▪ⱶ ╩ꜟכꜙ☺⸗≢

⇔№℮↓≤⅜ ↕╣≡™╢⁹ 

 

 

 

(2) ─ⱪ꜡☺▼◒♩ 

ᵑ  

 ≢™╤™╤⌂꜡Ⱳ♇♩─ⱪ꜡☺▼◒♩⅜ ∫≡⅔╡ Ⱡ♇♩꞉כ◒꜡Ⱳ♇♩│ ⁸

꜡Ⱳ♇♩│ ⁸ ꜡Ⱳ♇♩│ ⁸ ꜡Ⱳ♇♩│ ≤

⁸ ꜡Ⱳ♇♩│ ⁸↓℮⇔√ ⌐ ⇔⁸ ─ ≢⁸⅔

™─RT╩ ⇔№℮↓≤│≢⅝⌂™─⅛⁸ ⇔≡ ⅜ ╩ ∫≡™╢╟℮⌂↓≤│⌂™

─⅛⁸≤™℮↓≤⅜ ≤⌂╡⁸ ⅜ ╦╣√⁹∕─ ⁸ ≤™℮╟╡╙╗⇔╤ ─

RT─ ⁸ ⱪꜝ♇♩ⱨ◊כⱶ─╟℮⌂╙─ ₈ ꜡Ⱳ♇♩ ⱪꜝ♇♩ⱨ◊כⱶ

₉⅜ ⇔≡™⌂™↓≤⅜ ≢⁸∕╣╩ ∆╢↓≤⅜ ≢│⌂™⅛⁸≤™℮↓≤⌐⌂

╡⁸ ⱪ꜡☺▼◒♩⅜ ╡ ⇔√ 10 ⁹ ( ) ╩ ≤⇔√♁ⱨ♩

►▼▪ ─ ╩ ⇔√ⱪ꜡☺▼◒♩⁸ ╩꜡Ⱳ♇♩⅜ ⅝╛∆™╟℮⌐ ╩

∆╢ ∆╢ⱪ꜡☺▼◒♩⁸ ╩ ∆╢ⱪ꜡☺▼◒♩⁸ ╩

∆╢ⱪ꜡☺▼◒♩⁸≤™∫√ 4≈⅜ ⌂ⱪ꜡☺▼◒♩≤⌂∫≡™╢⁹ 

 

(3) ─ⱪ꜡☺▼◒♩ 

ᵑ ⌐⅔↑╢RT─ ה ꜡Ⱳ♇♩ ⌐╟╢ IT ◦☻♥ⱶ  

 ╛ ⅜ ⌐⌂╢╟℮⌂ ⌐⁸ ─ ╩ ╡⁸∕╣╩ ⇔⌂

⅜╠ ∆╢≤™℮ ╩ ℮ⱪ꜡☺▼◒♩≢№╢⁹RT╩ ∫≡ ╩ ⇔√

╡⁸№╢™│ ⌐ ⇔√꜡Ⱳ♇♩╩ ⇔≡ ∆╢≤™∫√↓≤╩ ⇔√

⅜ ╦╣√⁹↓╣╠│ ≢ ⌐ ↕╣≡™╢⁹↓─ⱪ꜡☺▼◒♩│⁸∕─

╩ ╘╟℮≤∆╢╙─≢№╢⁹ 

 ⌂⅔⁸ ╩ ⌂™⇔│꜡Ⱳ♇♩≢ ∆╢↓≤│ ─ │≢⅝⌂™⁹ ╩ ⌐ ℮

כꜙ◐☻꜠│─╢⅝≢⅜≥↓ ─╖≢№╡⁸ │ ╩ ≈↑╢ ╣⅜№╢─≢ ↕╣⌂™

≤™℮ ≢№╢⁹↓─╟℮⌂ ─ ╙⁸꜡Ⱳ♇♩ ─ ⌐ ╪≢™╢⁹ 

 

(4) ─ⱪ꜡☺▼◒♩ 

ᵑⱠ♇♩꞉כ◒꜡Ⱳ♇♩ⱪ꜡☺▼◒♩ 

 ↓╣│ ╙ ╘≡⁸ ⌐ꜞ▪ꜟ⌐ ↄ꜡Ⱳ♇♩╛⁸ ≢─꜡Ⱳ♇♩⁸

⌐ ╘ ╕╣√☿fi◘⌂≥╩Ⱡ♇♩꞉כ◒≢ ╩☻ⱦכ◘⁸┘ ⇔╟℮≤™℮ ⱪ꜡☺

▼◒♩≢№╢⁹ 
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(5) ─ⱪ꜡☺▼◒♩ 

ᵑ ⱪ꜡☺▼◒♩  

⌐⅔™≡ ⅜ ⇔√ ⌐⁸ ╙ ╘√ ─ ╩™∟ ↄ⁸ ה ה

∆╢√╘─⁸ITהRT ─ⱪ꜡☺▼◒♩≢№╢⁹ ─ ⌐ 6,000

─ ⅜ ↄ⌂╠╣√╦↑∞⅜⁸ ─ │ 72 ╩ ⅞╢≤ ⌐ ∆╢─≢⁸∕─ 72

⌐™⅛⌐ ≢⅝╢⅛≤™℮─⅜ ⌂Ⱶ♇◦ꜛfi≤⌂╢⁹ ⌐ ⅜≥↓⌐™╢⅛╦

כꜙ◐☻꜠⌐↓⧵┌╣⅛ ⌂╡╩ ∆╢↓≤⅜≢⅝╢╦↑∞⅜⁸ ⌐ ⅜≥↓⌐ ╕∫≡

™╢⅛≤™℮─│ ≢│ ⌐╦⅛╡⌐ↄ™⁹∕↓≢⌂╪≤⅛꜡Ⱳ♇♩╩ ⇔⁸∕─╟℮⌂

╩∆╢√╘─ ₁⌂ ⅜ ╦╣√⁹ 

 

(6) ⅛╠ ⌐ ╢ ─꜡Ⱳ♇♩ⱪ꜡☺▼◒♩─ ╕⅛⌂ ╣ 

⅛╠ ⌐ ╢ ─꜡Ⱳ♇♩ⱪ꜡☺▼◒♩─ ╕⅛⌂ ╣⁸ ╩ ⇔√╙─⅜

11≢№╢⁹ 

⅛≈≡⁸ ─☼כ♬ ™⁸ ╛ ⁸ ⌂≥≢ ↄ ꜡Ⱳ♇♩⌐≈™≡

─ ─ⱪ꜡☺▼◒♩⅜№∫√⁹ ≤⇔≡│ ⌂╙─≢│№∫√⅜⁸ ─ ⁸

─ ⁸◖☻♩ ─ ⅛╠ ⌐ ⅎ╠╣╢꜡Ⱳ♇♩╩ ∆╢↓≤│≢⅝⌂⅛∫√⁹

∕─ ─ⱪ꜡☺▼◒♩│∕↓≢─ ╩ ╕ⅎ≡ ↕╣≡™╢⁹ 

≤™℮ ⅛╠│⁸ ─ ₁⌂ⱪ꜡☺▼◒♩⅜ ∫≡™√⅜⁸ ה

⅜ ≢№╢↓≤⅛╠⁸ ─ ╡⁸∕─ ⌐ ↑ √⌂ⱪ꜡☺▼◒♩⅜ ╡ ⇔≡™╢⁹

╕√⁸2005 ─ ╩ ⌐ ⌐╕≈╦╢ ₁⌂ ╙ ╠⅛≤⌂╡⁸∕╣╩

∆╢√╘─ⱪ꜡☺▼◒♩╙ ↕╣≡™╢⁹ 

 

 

4. ↕╣≡™╢RT─  

(1) ♫ⱡהⱴ▬◒꜡ⱷ◌♩꜡♬◒☻ 

♫ⱡהⱴ▬◒꜡ⱷ◌♩꜡♬◒☻≤│⁸ ≢ꜟכ◔☻™↕ ⅛╩☿fi◦fi◓⇔√╡⁸Ɫfi♪ꜞfi

◓⇔√╡∆╢╟℮⌂ ─↓≤≢№╢⁹ ⅎ┌ ─ ⌐ ╣╢꜡Ⱳ♇♩─ ╛⁸ ╩ ╦

∏ꜞ♁◓ꜝⱨ▫כ─╟℮⌂◄♇♅fi◓ ─ ╩ ∫≡ⱷ◌♬◌ꜟ⌂♦Ᵽ▬☻╩

╢╟℮⌂ ⅜ ╘╠╣≡™╢⁹ 

 

(2) ⱥꜙכⱴⱡ▬♪ 

 ≢ ⅜ ⌂─⅜↓─ⱥꜙכⱴⱡ▬♪≢№╢⁹ ⅛╠│₈⌂− │ⱥꜙכⱴⱡ▬♪

─ ⌐∕╪⌂⌐⅔ ╩ ∫≡™╢─⅛₉≤™℮ ≢ ╠╣≡™╢≤↓╤╙№╢⅜⁸ ▪♩ⱶ

┼─ ≤≢╙™℮╟℮⌂ ⅜ ⌐│№╢⁹ ⌐│ ⌐ ⇔™╙─⅜№╢⅜⁸ ↄ─

─ ⅜♅ꜗ꜠fi☺⇔≡™╢⁹ 

 

(3)  

 2 ⌐╙™╤™╤⌂ ─꜡Ⱳ♇♩─ ⅜ ╘╠╣≡™╢⁹╕√ ╙ ⅜

≢№╡⁸↓╣│꜡Ⱳ♇♩─ ♃כ⸗⌐ ╩♃כ◄ꜙ♅◒▪─ ╖ ╕⌂ↄ≡╙ ↄ╟℮
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⌐∆╢≤™℮╙─≢№╢⁹ ╙ ↄ ⁸ ⌐ ╩♄▬♫Ⱶ♇◒⌐ ⅛⇔≡™╢╦↑≢│⌂

ↄ⁸↓─ ╩ ↄ ⇔⁸◄Ⱡꜟ◑כ☿╩כⱩ⇔⌂⅜╠ ⇔≡™╢↓≤⅜╦⅛∫≡⅝

≡™╢⁹ 

 

(4)  

 │↓↓ ⌐ ⇔≡™╢⁹ ☻♃fiⱨ◊כ♪ ⌐™╢ Sebastian 

Thrun ⅜ SLAM Simultaneous Localization And Mapping ≤ ≤™℮

≤ ╩ ⇔⁸ ─ ꜡Ⱳ♇♩⅜ ─ ╩ ≢⅝╢ ╩ ⇔≈≈№╢⁹

│ ⅜№╣┌ ─ ⅜╦⅛╢⁸ ─ ⅜╦⅛╣┌ ⅜ ╣╢≤™℮⁸ ≤ ─

╟℮⌂ ⌐№╢ ╩⁸ ╩ ∫≡ ⌐ ↄ≤™℮ ≢№╢⁹ │DARPA

⅜ 2005 ⌐ ∫√⁸ ꜡Ⱳ♇♩ ≢₈Grand Challenge₉☻כ꜠╢╟⌐

⇔⁸ ─ ╩ ⌐⇔⁸∕╣╩╙≤⌐ ꜠ⱬꜟ╩ ╘√⁹ ╠⇔™ ≤ ⅎ╢⁹ 

 

(5) ⱨ▫כꜟ♪꜡Ⱳ♥▫◒☻ 

╙כꜙ◐☻꜠  ╘√⁸ ≢╙ ≢⅝╢╟℮⌂ ⅜ ╘╠╣≡™╢⁹ 

 

(6)  

Suica ⌐♪כ◌ ╦╣≡™╢╟℮⌂ RFID ─ ⁸☿fi◘╛ ╩ ⇔√ ⌂♦

Ᵽ▬☻⁸ ─ ╩ ⇔╟℮≤∆╢ ⁸ ꜡Ⱳ♥▫◒☻⁸ ה ה ⌐

≠ↄ ─ ⁸ ה ─ ╙ ⌐ ╘╠╣≡™╢⁹ 

 

 

5. ↕╣≡™╢RT─ ꜡Ⱳ♇♩  

(1)  

≢│⁸ ꜡Ⱳ♇♩⅜ ↕╣≡™╢⅜⁸ │ⱦ☺Ⱡ☻≤™℮ ≢⁸ ⌐ ╩

↕╣√⁹ ≢╙ ⅛╠ ⱷכ◌╛ ≢ ⅜ ⌐ ╦╣≡™√─∞⅜⁸

─ ⅜⌂⅛⌂⅛ ╡⌂⅛∫√√╘⁸ ≢ ↕╣╢ ⌐⁸ ─ Intuitive Surgical

╩♩♇fl▫fi♅₉≤™℮꜡Ⱳה♄₈⅜ ⇔⁸ ⇔√⁹↓─꜡Ⱳ♇♩│ ⌐│ 4 ⇔⅛

∫≡™⌂™⅜⁸ ≢│ 400 ╒≥ ╣≡™╢⁹1 2 ≢№╢─≢⁸∕╣∞↑─ ─

╩ │ ╡ →≡⇔╕∫√⁸≤╙™ⅎ╢⁹ 

≢│⁸ ⁸ ⁸ ⁸ ─꜡Ⱳ♇♩╛Ɽ꞉כ▪◦☻♩

⅜─╙√∫™≥♩♇Ⱳ꜡כⱧꜝ☿⁸♠כ☻ ↕╣≡™╢⁹ 

 

(2) ☻ⱦכ◘  

 ⁸ ⁸☿◐ꜙꜞ♥▫⁸ ⁸ ⁸ ⁸◄fi♃כ♥▬ⱷfi♩⁸▪Ⱶꜙכ☼ⱷ

fi♩⁸ ⁸⌂≥ ™ ≢─RT─ ⅜ ↕╣≡™╢⁹ 

 

(3) ∕─  

כꜙ◐☻꜠ ⁸ ה ⁸Ᵽ▬○ה ≢╙⁸RT─ ⅜ ↕╣≡™╢⁹

≢│ ≢ ⅜ ╡⌂™≤™℮↓≤≢RT─ ⅜ ↕╣≡™╢⁹ 



- 51 - 

 

 

 

6.RT ≤ ≤─  

 ≢│⁸◦fiⱳ☺►ⱶ─ ╛⁸ NHK ─ ₈꜡Ⱳ◖fi₉⁸꜡Ⱳ♇

⌐כꜙ◐☻꜠╩╣⧵⁸╡√⇔╩כ◌♇◘≢♩ ⇔√╡∆╢₈꜡Ⱳ◌♇ⱪ₉ │ ⌂

≤⌂∫≡™╢ ⁸꜡ Ⱳ♇♩≢ ╩∆╢₈꜡Ⱳ꞉fi₉⁸꜡ Ⱳ♇♩ ─○ꜞfiⱧ♇◒≢№╡ ₁

⌂ ⅜№╢₈꜡Ⱳ♇♩◓ꜝfiⱪꜞ₉⁸ ⱴ▬◒꜡ⱴ►☻ ⌂≥ ⅜ ╦╣≡™╢⁹ 

≢│ DARPA ─₈Urban Challenge₉≤™℮⁸7ⱴ▬ꜟↄ╠

™─ ─╡╩ ─ ꜡Ⱳ♇♩─  ⅜ ╩☻כ◖√╣╠╘ ∫≡ ╕≢ ╡ ↑╢

⅛⁸≤™℮ ⅜ ╦╣≡⅔╡⁸ ⌐│ ╙ ↕╣≡™╢⁹ ─ ╡ ╖│ ≢

╙₈≈ↄ┌♅ꜗ꜠fi☺₉≤™℮⅛√∟≢⁸≈ↄ┌ ─ ─ 1km─ ╩ ∫≡

⅜ ↕╣≡™╢⁹ 

 ╕√⁸ │꜡Ⱳ♇♩─ ⌂╡ ⌐ ⇔√ ╩ ∆╢₈ ─꜡Ⱳ♇♩₉

≤™℮ ╩ ↑≡⅔╡⁸ ⌐ 3 ⁸ ⅜ ╦╣≡™╢⁹ 

 

 

7.RT⁸꜡Ⱳ♇♩ ─ ≤  

(1)RT⁸꜡Ⱳ♇♩ ─  

⌐ ↑≡≥─╟℮⌐RT ⁸꜡Ⱳ♇♩─ ⌐ ╡ ╪≢™ↄ═⅝⅛⁸≤™℮↓≤⌐

≈™≡⁸( ) ⌐≡ ⅜ ╦╣≡™╢⁹∕↓≢─ ≢│₈ ≤™℮

⅛╠⁸ⱪ꜡♄◒♩ ─☻ⱦכ◘ ☻ⱦכ◘╢╟⌐ ⁸IT ⌐╟╢ ⁸ ┼─

─ ≤™℮ 3≈─ ⅝⌂ ╣⅜№╢ ≢⁸IT ≤ RT╩ ⇔√ IRT╛⁸Service Enabling 

Platform ≤ ┌╣╢ ⅜ ₉≤↕╣≡⅔╡⁸ ╙ │ ≢№╢⁹ 

 

 

(2) ♩♇ⱦ☻꜡Ⱳכ◘ ─  

 ⌂−⁸↓╣∞↑ ⅜ ╩⇔≡⁸ ↄ─ ⌐╟╡ ⌂ ⅜ ╦╣≡™╢─⌐╙

⅛⌂⅛⌂⅜♩♇ⱦ☻꜡Ⱳכ◘⁸∏╠╦ ⇔⌂™─⅛⁸≤™℮↓≤⌐≈™≡│⁸ ↄ─ ⌐

⅔™≡⁸ ↄ─ ⅜⌂↕╣≡⅝√⁹ ╠⅛─ ⅜№╢⁸≤™℮─⅜ ↄ─

─ ─ ∆╢≤↓╤≢№╡⁸∕╣╠╩ ⌐ ↕∑≡™√∞ↄ 12 ⁹ 

 

ᵑ  

≢─ ⌐ ∆╢RT ◒♇Ɑ☻כⱣכ○⁸  

꜡Ⱳ♇♩⅜℮╕ↄ ™≡™╢─│ ⁸♃☻◒⅜ ↕╣≡™╢⅛╠≢№╢⁹≤↓

℮™℮≤│♩♇ⱦ☻꜡Ⱳכ◘⁸⅜╤ ≢≥℮™℮ ⌐ ╦╣╢⅛╩ ⇔⌐ↄ™─≢⁸

≢─ ⌐ ⅎ╠╣╢╟℮⌂ ╩ ╠⌂↑╣┌⌂╠⌂™⁹⇔⅛⇔⁸ ─ ≢│ ⌐

╕∞╕∞ ≢№∫√╡⁸╕√ Ɑ☻כⱣכ○Ɑ♇◒⌐⌂∫≡⇔╕∫√╡∆╢⁹☻כⱣכ○⌐

♇◒ ∆╢≤⁸◦☻♥ⱶ─ ⅜ ⅜╡⁸◖☻♩╙ ↄ⌂∫≡⁸ ⅛╠ ↄ⌂╢⁹ 

─ ה ꜟכꜙ☺⸗ה ה ◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi─  

│ 3.(1) ᵑ≢ ═√≤⅔╡≢№╢⁹ 
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ⱪfiכ○  

≡∫╟⌐≥↓╢∆⌐ⱪfiכ○  ─ ⅜ ⅎ╢╟℮⌐⇔⁸ ⌐∕╣╩ ⇔≡™ↄ≤™℮

╙ ⅎ╢↓≤⅜≢⅝╢⁹ 

 

 ⌐ ⇔≡Ᵽꜞ▪ⱨꜞכ≤™℮ ⅜№╢⅜⁸꜡ Ⱳ♇♩⌐ ⇔≡╙Ᵽꜞ▪ⱨꜞכ⅜ ≢№

╡⁸꜡Ⱳ♇♩⅜ ⅝╛∆™ ≤™℮╙─╩ ∆╢ ⅜№╢⁹ 

⌂≥ ה ─≡∫≥⌐◙כꜚ ™ ⁸ⱷfi♥⌂≥  

 ⁸ ⁸ │≥℮⅛ ↓╣╠│ ⌐│⌂╡⌐ↄ™─∞⅜ ≡∫≥⌐◙כꜚ⁸

™╛∆™╙─⌐⌂∫≡™╢⅛⁸ⱷfi♥│ ⅛⁸ ─ ≢│╕∞╕∞ ╩ ℮ ⅜№

╢⁹ 

 

ᵒ ─  

◖☻♩ 

 ─ │ ™─≢⁸₈↓℮⇔√╙─╩ ╣₉≤™ⅎ┌≢⅝≡⇔╕℮⁹⇔⅛⇔Γ◖☻♩╩

⅛↑╣┌Δ≤™℮ ≤⌂∫≡⅔╡⁸∕↓⅜ ∆╢ ≢─ ≤⌂╢⁹ 

ⱦ☺Ⱡ☻⸗♦ꜟ  

 ╣╢√╘─ⱦ☺Ⱡ☻⸗♦ꜟ ╡⅜ ≢№╢⁹◄fi♪ꜚכ◙⅜⅔ ╩ ∆≤│ ╠∏⁸

⌂ⱦ☺Ⱡ☻⸗♦ꜟ⌐≈™≡ ⁸ ∆╢ ⅜№╢≤ ℮⁹ 

 

 

ᵓ ה  

 │≢⅝╢─∞⅜⁸ ⌐│ ⅎ╠╣⌂™≤™℮꜡Ⱳ♇♩⅜ ⌐ ™⁹ 

 

ᵔ ה  

⌐ ∆╢ ⁸ ⁸ ─ ⁸ ─ ⁸ ⁸

⁸ ⁸PL  

 ─ ╛⁸ ─ ⇔⁸ ⇔™ ─ ⌐≈™≡ ∆╢ ⅜№╢⁹

≢│⁸ ꜡Ⱳ♇♩╩ ∫√≤⇔≡╙ ╩ ≈↑√≤⅝⌐≥℮▪◒◦ꜛfi↕∑╣┌╟™─⅛╦

⅛╠⌂™⁸꜡ Ⱳ♇♩─ ⌐ ℮─⌐ ⌂ ─Ᵽfi♪ ⅜ ↕╣≡™⌂™⁸ⱪꜝ▬Ᵽ

─כ◦ ⅜№╡꜡Ⱳ♇♩⅜ ≢⅝⌂™⁸ ꜡Ⱳ♇♩╩ ⇔≡╙ ⌐ ∫≡™

↑⌂™⁸☿◓►▼▬ ∟ ╡ ⅜ ≢ ≢⅝⌂™⁸ ⅜ ↓∫√≤⅝⌐ ≡

≤↕╣╢─≢ ⅜ ╕⌂™⁸≤™∫√ ─ ↄ─ ⅜№╢⁹ 

 

ᵕ ꜞ☻◒▪☿☻ⱷfi♩ ה ה ⌐≈™≡ 

 ⁸꜡ Ⱳ♇♩─ ≤™℮╙─⌐ ⇔⁸ ⌐ꜞ☻◒▪☿☻ⱷfi♩╩⇔⁸ ╠⅛─⅛√∟≢

⇔⁸ ∆╢ ╩ ∆═⅝∞≤™℮ ⅜⌂↕╣≡™╢≤↓╤≢№╢⁹ 

 

ᵖ  כ◦ⱪꜝ▬Ᵽה

 ⌂ ╙№╢⅜⁸∕─ │╕∞ ╕∫√┌⅛╡≢№╢⁹ 
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ᵗ  

⌂≥  

 │ ∕─ ⅜ ⇔ↄ⌂╡⁸⌂⅛⌂⅛∕─ ⌐ ⇔≡╙╠℮─⌐ ⅜

℮ ≢№╢⁹ 

 

 ─ ≢│⁸ ─╟℮⌂ ⱴ♃⁸≥╢⌂⌐כ ⇔≡╙ ↑ ╣╠╣╢

│╒≤╪≥⌂™⁹⇔⅛⇔ │↓℮⇔√ ╩ ⁸⅛≈ ⌐ ℮⁹ 

 

ᵘⱴ♇♅fi◓ⱨ□fi♪ 

 │⁸ ⅛╠ ╩╙╠℮ ⌐│ │ ≢ ℮═⇔⁸≤™℮ⱨ□fi♪⅜ ™⅜⁸

↓╣│ ⌐ ⌐≤∫≡│ ⅝⌂ ≤⌂╢⁹◖fi♁כ◦▪ⱶ╩ ∫≡ ∆╢↓≤⅜ 1

≈─ ≤⌂╡ ╢⁹ 

 

 (3) ⌐ ↑√ ─ ⅝ 

 ⌐ ⇔≡≥℮™℮ ╩ ∏╢═⅝⅛⁸≤™℮↓≤⌐≈™≡⁸ ⅜

≤⌂∫≡⁸꜡Ⱳ♇♩ⱦ☺Ⱡ☻ ≤™℮ ⅜ ↕╣⁸ ⁸ ה ⁸ⱦ

☺Ⱡ☻ⱴ♇♅fi◓ ⁸ ה ─ 3≈─ ⌐⅔™≡⁸ ⅜ ╘╠╣≡™╢≤↓

╤≢№╢⁹ 
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 ( 1) ꜡Ⱳ♇♩─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( ) (2002.5)  

 

 

( 2) ꜡Ⱳ♇♩─  
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( 3)  ꜡Ⱳ♇♩≤RT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 4)  IT ≤ RT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

HD
IO

ITIT

I/F

RTRT

Smart Room, Robotic Room, Intelligent Space

( )

IT (Information Technology) RT (Robot Technology)

( )

IT (Information Technology) RT (Robot Technology)
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( 5)  RT─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )  2007 ₈RT⌐╟╢ ≤ ₉( ) ⁸( ) ꜡Ⱳ♇♩  

 

 ( 6) ─꜡Ⱳ♇♩ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )  NEDO₈ ⱴ♇ⱪ 2008₉P599 
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( 7)  ⌐╟╢ ꜡Ⱳ♇♩ה ─▬ⱷכ☺ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )  NEDO₈ ⱴ♇ⱪ 2005₉ 

 

 

( 8)  ⌐╟╢ ꜡Ⱳ♇♩ה ─▬ⱷכ☺ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )  NEDO₈ ⱴ♇ⱪ 2005₉ 
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 ( 9)  ↕╣╢ ─꜡Ⱳ♇♩ ─⸗♦ꜟ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )  NEDO₈ ↕╣╢ ─꜡Ⱳ♇♩ ─⸗♦ꜟ₉ 

 

( 10)  ⌐⅔↑╢₈ ꜡Ⱳ♇♩ ⱪꜝ♇♩ⱨ◊כⱶ ₉─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )   ꜡Ⱳ♇♩  

  

ꜟכꜙ☺⸗
ⱷכ◌

◙כꜚ
◦☻♥ⱶ

▬fi♥◓꜠כ♃

ꜟכꜙ☺⸗
ⱷכꜙ☺⸗◌כꜟ
ⱷכ◌
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( 11)  ⅛╠ ⌐ ╢ ─꜡Ⱳ♇♩ⱪ꜡☺▼◒♩─ ╕⅛⌂ ╣ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 12) ♩♇ⱦ☻꜡Ⱳכ◘  ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(

Å
ï RT

ï

ï

ï

ï

Å
ï

ï

ï

Å

Å
ï

PL

Å

Å

Å
ï

ï

Å



- 60 - 

 

̸  

Ҳ ˗ Ὄ  

2009₴ 9 18  
 

1.↓╣╕≢─ ꜡Ⱳ♇♩≢─ ╡ ╖ 

 ♩ꜜ♃─ ─ ꜝ▬fi≢│⁸╕∏ 1980 ⌐ ꜝ▬fi─ ╩ ⇔≡⁸Ⱳ♦▫

─כ ⌐ ─ ꜡Ⱳ♇♩⅜ ↕╣√⁹∕─ ⁸1990 ⅛╠ 2000 ⌐⅛↑≡│⁸ ∂

ꜝ▬fi≢╙ ℮ ─ ╩ ∆↓≤⅜≢⅝╢╟℮⌐⁸ ╩ ⇔ ─꜡Ⱳ♇♩⅜

↕╣√⁹∕─ ⁸ ꜝ▬fi≢╙ ℮ ╩ ╡ ↑≢⅝╢╟℮⌐⁸ ╩ ⇔≡

꜡Ⱳ♇♩─ ⅜ ╪≢™╢⁹ 

 

 

2. Ɽכ♫♩כ꜡Ⱳ♇♩≤│  

 ♩ꜜ♃│ 2001 ≥Ⱳ♇♩₉꜡כ♫♩כⱦ☻꜡Ⱳ♇♩⁸♩ꜜ♃≢│₈Ɽכ◘⌐ ╪≢™╢⅜⁸

∕℮⇔√꜡Ⱳ♇♩┼─ ╡ ╖╩ ╘√⁹ ─ ꜡Ⱳ♇♩│ ⅛╠ ⌐ ╕╣√ ≢

╩⇔≡™╢⅜⁸∕─╟℮⌂╙─≢│⌂ↄ⁸ ─ ─ ≢ ≤ ╩ ⇔⁸ ≤

─ ╩ ⇔√╙─⁸↓─╟℮⌂꜡Ⱳ♇♩╩♩ꜜ♃│Ɽכ♫♩כ꜡Ⱳ♇♩≤ ╪≢™╢⁹ ─

─ ≢ ╩ ↑⇔⁸◘ⱳכ♩∆╢꜡Ⱳ♇♩≤™℮▬ⱷ⁹╢№≢☺כⱤכ♫♩כ꜡Ⱳ♇♩⌐

│⁸ ™◖Ⱶꜙ♬◔כ◦ꜛfi ⁸ ⌐ ╦∑╢ ≤™∫√₈⅛⇔↓↕₉⁸ ה ╩

⌐∆╢ ╠⅛™ ≤™∫√₈╛↕⇔↕₉⅜ ╘╠╣╢≤ ⅎ≡™╢ 1 ⁹ 

 

 

3. ה ┼─Ɽכ♫♩כ꜡Ⱳ♇♩  

(1) ꜡Ⱳ♇♩Ᵽfi♪₈◖fi♅▼꜡₉≤ ꜡Ⱳ♇♩₈i - foot ₉ 

 2001 ⌐Ɽכ♫♩כ꜡Ⱳ♇♩─ ╩ ╘√╦↑∞⅜⁸∟╞℮≥ 2005 ⌐ ≢ ה

⅜ ⱪכꜟ◓♃ꜜ♩⁸╡⌂≥≥↓╢╣↕ ≢Ɽכ♫♩כ꜡Ⱳ♇♩─ 1≈─ ─ ╩ ↕╪

⌐⅔ ∑⇔ ⇔╪≢™√∞↓℮≤™℮↓≤⌐⌂∫√⁹ 

⁸Ɽכ♫♩כ꜡Ⱳ♇♩≤™℮─│ ─ ≢ ≤ ⌐ ╩∆╢≤™℮↓≤⌂─∞⅜⁸

ⱡ◖◑ꜞ╛♩fi◌♅╩ ∫√꜡Ⱳ♇♩╩ ⇔≡╙ ↕╪⌐│ ╪≢™√∞↑⌂™≤ ⅎ√⁹∕

↓≢⁸ │ ╩ ℮⁸∕─ ⅜ ℮ ─ ≢╙™╤™╤≤ ⅜ ⌂ ╩ ↕∑≡╖╟

℮≤™℮↓≤≢⁸8 ─꜡Ⱳ♇♩⅛╠ ╢₈◖fi♅▼꜡₉≤™℮Ᵽfi♪╩ ⇔√⁹╕√⁸╙℮

1≈⁸ ─⸗ⱦꜞ♥▫כ ─ ╡ ╩ ↕╪⌐ ≡™√∞ↄ≤™℮↓≤≢⁸ ⅜ ╢↓≤⅜

≢⅝╢ ─ ꜡Ⱳ♇♩₈i - foot ₉╙ ⇔√ 2 ⁹ 

 

ᵑ꜡Ⱳ♇♩Ᵽfi♪₈◖fi♅▼꜡₉ 

 ₈◖fi♅▼꜡₉│♩ꜝfiⱭ♇♩ 3 ⁸ⱱꜟfi 1 Ᵽכꜙ♅⁸ 1 ⁸♩꜡fiⱲכfi ⁸◦fi☿

ⱶꜝ♪כ◙▬◘ 1 ⁸⅔⇔╚═╡╩∆╢ ה ꜡Ⱳ♇♩⅜ 1 ≤™℮ 8 ⅛╠ ↕╣≡™√⁹

♩꜡fiⱲכfi⌐≈™≡│꜡Ⱳ♇♩─ ─♅כꜞ─ ⅛╠⁸ⱣꜟⱩ♩꜡fiⱲכfi╩ ™√⅜⁸™
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∏╣─ ╙ ≡ ─ ╩ ™√⁹ ─╙─≤⁸ ≈─ ≢Ᵽꜝfi☻╩ ╢

─ 2 ─꜡Ⱳ♇♩⅛╠ ☺כ♥☻⁸╡ ≢ ⇔⌂⅜╠ ╩ ℮ⱴכ♅fi◓Ᵽfi♪

Ɽכⱨ◊ⱴfi☻╩ ∫√⁹ 

╩ ↄ꜡Ⱳ♇♩⌐≈™≡│⁸₈≥℮∑⁸⅔ ─ ⅜ⱪכ♥⌐ ∫≡™≡∕╣╩ ⇔≡™╢

∞↑∞╤℮₉≤ ℮ ⅜ ⅛∫√⅜⁸ │∕℮≢│⌂™⁹꜡ Ⱳ♇♩│ ╩ⱷ⸗ꜞכ⌐

⇔≡⅔╡⁸∕╣╩ ⇔≡⁸ ─ ⌐№╢ ↕⌂ⱳfiⱪ⅛╠ ╩ ╡⁸╕√ ╩

╦∑⁸ ≢Ⱨ☻♩fi╩ ⇔≡ ╩ ╢≤™℮ⱷ◌♬☼ⱶ≢⁸ ⌐ ╩ ∫√⁹ ⇔

⅛∫√─⅜ ─ ≢⁸ │Ⱪכ☻⅛≥כ≤⅛™℮ ⇔⅛ ⌂⅛∫√⁹∟╞℮≥ ⱷfi

Ᵽכ─ ╩Ᵽכꜙ♅⌐ ↑╢ⱷfiⱣ⁸╡⅔⅜כ ⅜ ╩≥℮ ∫≡ ™≡™╢⅛≤™℮↓≤╩

ⱷ◌ ⌐ ≤⇔≡ↄ╣≡⁸╟℮╛ↄ ⅜≢⅝╢╟℮⌐⌂∫√⁹ 

₈◖fi♅▼꜡₉≢ ╦╣√꜡Ⱳ♇♩│ ה ╙♩ꜜ♃ ≢ ╩ ∫≡™╢⁹

╟╡╙ ⇔≡⅔╡ ™ ╙ ╣╢╟℮⌐⌂∫≡™╢⁹╕√⁸ ─

≤™℮ ⌂ⱱ⁸≢ꜟכ ╩꜡♁─♩♇Ᵽ♇◒⌐♩ꜝfiⱭ╩ꜝ♩☻◔כ○─ ⅛↕∑≡™√∞

™√↓≤╙№╢⁹∕─ ⁸ ─ ╟╡₈꜡Ⱳ♇♩│ ⅞╩⇔⌂™─≢⁸≥↓⅛╠ ⌐

╢─⅛ ⅛╠⌂™₉≤ ╦╣⁸ ─ ⌐№╢ LED─ ≢♃▬Ⱶfi◓╩ ╢ ╩ ⇔√╡

⇔√⅜⁸⌂⅛⌂⅛℮╕ↄ ⅛∏ ─ ⌐│ ↔ ╩ ↑√⁹ ⌐│ ≤⅛ ⅜

≢⅝√⅜⁸ ≤꜡Ⱳ♇♩─ ⁸ ≤™∫≡╙⁸↓─ ─↓≤╙⌂⅛⌂⅛℮╕ↄ™⅛⌂™≤

™℮─⅜ ≢⁸ ╘≡ ≤─ ─ ⇔↕╩ ™ ╠↕╣√⁹ 

 

ᵒ₈i - foot ₉ 

 ─꜡Ⱳ♇♩╩ ⇔≡™╢ ≢₈↓╣⌐ ∫≡╖√™₉≤ ™ⱷfiⱣכ⅜ ™ ⇔

√─⅜₈i - foot ₉─ ─ ╕╡≢№∫√⁹ │╕∞╟∟╟∟ ⅝⅜≢⅝╢ ─

꜡Ⱳ♇♩⇔⅛ ⇔≡⅔╠∏⁸ │₈ ╣√╠ ╩∆╢⅛╠╛╘√╒℮⅜™™₉≤ ™≈≈╙⁸

∫≡ ≡ↄ╢ ⌐ Ɫfi◖╩ ⇔≡™√╠⁸1 ╒≥ ∫√ ⌐│ⱪ꜡♩♃▬ⱪ⅜≢⅝

№⅜∫≡⅝√⁹ 

⅜ ╣╢↓≤⅜№╣┌ ╙ ─ ₁╙ ⌂↓≤⌐⌂╢─≢⁸⌂╢═ↄ ™ ↕⌐

⌂╢╟℮ ↕╣⁸ ─ ╩╒╓ ≤ ∂ ↕≤⌂╢╟℮⌐∆╢↓≤⅜≢⅝√⁹╕√

─ ─⇔ ↕⌐ ⇔⁸ ─ ≤│ ⌐ ⅜╢ ╩ ⇔≡⅔╡⁸ ∞↑≢⌂

ↄ ─ ≤™∫√ 3 ⸗ⱦꜞ♥▫כ─ ╙ ⇔≡™╢⁹ ⌐≈™≡│ ─ ⌐

↕╣√☺ꜛ▬☻♥▫♇◒≢ ℮╟℮⌐⌂∫≡™╢⁹ 

 

(2) ה ≢─ ⌐≈™≡ 

ה ≢│₈◖fi♅▼꜡₉╛₈i - foot ╩כꜛ◦─₉ 1 14 ⁸ 10 ⅛╠ 21 ╕≢

╣ ↄ⁸ ─ 185 ≢ 2,555 ∫√⁹↓─ │꜡Ⱳ♇♩─♦⸗fi☻♩꜠כ◦

ꜛfi≤⇔≡│ ⌂ ≤ │ ⅎ√⁹↓╣│ ≢ ≡™╢≤⁸ ┼ ≡ ∫√꜡

Ⱳ♇♩⅜ ∫≡⅝≡⁸ ─꜡Ⱳ♇♩⅜╕√∆←⌐ ┼ ≡ ↄ≤™℮ ╣ ─╟℮≢№∫√⁹

⁸○Ɑꜝ╛ ⅛≢╙ ↄ≡ 1 ≤ ─ 2 ≢№╢≤ fi▬ꜝ─כꜛ◦⌐↕╕℮⁹

╩╛∫≡⇔╕∫√≤™℮ ≢№∫√⁹╕√⁸ ╩כꜛ◦≡⇔ ╘≡│⌂╠⌂™≤™℮↓≤

≢⁸ ╩⇔√⁹ 

─ ⅎ ≤⇔≡│ ꜝ▬fi≢─ ⅎ ╩ ≤⇔√⁹ ꜝ▬fi⌐ ╩ ∆
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╢≤⁸ ⌐ ⅜ ™─∞⅜⁸™╤™╤ ╩ ╣╢≤ ⅜ ™≤↓╤≢ ∆╢╟

℮⌐⌂╡⁸╕√ ⅜┼√∫≡ↄ╢≤ ⅜ ⅜∫≡™ↄ≤™℮╟℮⌐⁸ │

≢ ≡Ᵽ☻♃Ⱪ─╟℮⌂ ╩ ™≡™ↄ↓≤⅜ ╠╣≡™╢⁹⇔⅛⇔ ─ ─כꜛ◦₈

─ │ 1 3 │ ↕∑≡ↄ∞↕™₉≤™℮╦↑⌐│™⅛∏⁸ ⅛╠ ─⌂™╟℮

⌐ ⇔⌂↑╣┌⌂╠⌂⅛∫√⁹∕─√╘⌐│≥℮⇔√╠╟™⅛⁸≤™℮↓≤≢⁸ ─

⌂ ╡ ╖⁸Ᵽ◓─ ⌐ↄ™♁ⱨ♩ ⁸ Ɫכ♪ ◌ⱷה ─꜡Ᵽ☻♩ ╩ ℮≤≤

╙⌐⁸∕╣≢╙ ╢ ⌂ ⌐ ⇔≡│ ⅜ ↓╢ ⌐ ⱷfi♥♫fi☻≢ ╡ ⅎ╢≤™

℮ ≢ ⇔√⁹ ⁸ ⅝⌂♩ꜝⱩꜟ╙⌂ↄ⁸266 ─⅔ ↔╩כꜛ◦⌐ ™√∞ↄ↓

≤⅜≢⅝√⁹ 

 

 

4. ה ─♩♇Ⱳ꜡כ♫♩כⱤה♃ꜜ♩─ ⇔≡™╢  

(1) Ɽכ♫♩כ꜡Ⱳ♇♩ ⌐ ╡ ╗  

2008 ─ ─ │ 1.37 ≤⌂∫≡⅔╡ ⅜ ╪≢™╢⁹2055 ⌐│ ⱧꜝⱵ♇♪

│ ⌂ ⱧꜝⱵ♇♪⌐⌂╡⁸2005 ≤ 2055 ─ ╩ ∆╢≤ │ 2005 ╟╡

4,000 ⁸ │ ⁸∕─ ≤⇔≡ 2055 │ 2.5 ⌐ 1 │ ≤™℮

≤⌂╡⁸↓℮⇔√ ─ ⅜ ⌐ ⅎ╢ ⅜ ⌐ ↕╣≡™╢ 3 ⁹

↓─╟℮⌂ ⅝⌂ ⅜ ↕╣╢ ≢⁸ ╙⅜⁸≢⅝╣┌ ─ ⅛⌂ ╩◘☻♥♫Ⱪꜟ⌂⅛

√∟≢ ↕∑√™≤ ⅎ≡™╢⁹↓─╟℮⌂ ⌐ ⇔≡│⁸ ╛ ה ≤™

∫√ ⅛╠ ⇔≡ ⇔≡™ↄ≤™℮─⅜ ≢№╤℮≤│ ℮⅜⁸♩ꜜ♃≤⇔≡│

≢∕℮™∫√ ╩ ⅎ∆╢↓≤│≢⅝⌂™⅛≤ ⅎ⁸Ɽכ♫♩כ꜡Ⱳ♇♩ ⌐ ╡ ╪

≢™╢≤↓╤≢№╢⁹ 

(2) Ɽכ♫♩כ꜡Ⱳ♇♩ ─  

─ ⌐≈™≡ ⇔√╙─⅜ 4≢№╢⁹ ⸗ⱡ≠ↄ╡ ⁸Ɽכ♁♫ꜟ ⁸

ה ⁸ ≤™℮ 4≈─ ≢ ₁─꜡Ⱳ♇♩⅜ ⅛⇔╠ ─◘ⱳכ♩╩≢⅝╢

─≢│⌂™⅛≤ ⅎ≡™╢⁹ 

⸗ⱡ≠ↄ╡ ≢│⁸ ꜝ▬fi─ ≤ ⌐ ╩⇔≡⁸☻◐ꜟ╛ ─▪◦☻♩╩

◘ⱳכ♩∆╢╟℮⌂꜡Ⱳ♇♩╛⁸ ⅜╛╢⌐│ ⌐ ⌂ ─ ╩ ⌐ ╦∫≡╛∫≡ↄ

╣╢꜡Ⱳ♇♩ ⅜ ⅎ╠╣╢⁹ ─╟℮⌂꜡Ⱳ♇♩⅜№╣┌⁸☻◐ꜟ⅜№╡ ꜝ▬fi⌐≤∫

≡ ⌐ ∞↑╣≥╙ ⌐ ℮ ─∟╞∫≤⇔√ ⁸ ─ ╖ ⅜ ≢

ꜝ▬fi⌐ ≡⌂ↄ⌂∫√ ⌐ ∫≡⅝≡╙╠℮↓≤╙ ⌐⌂╢─≢│⁸≤ ℮⁹ 

Ɽכ♁♫ꜟ ≢│⁸ ⅜ ⅛∫√ ≤ ∂╟℮⌂ ╩ ≢⅝╢╟℮⁸ ≢

™℮Door to Door ⌂╠⌠ Bed To Bed≤™℮╟℮⌂↓≤╩꜡Ⱳ♇♩╩ ∫≡ ≢⅝⌂™⅛⁸≤

ⅎ≡™╢⁹ ⱬ♇♪⅛╠ ⅝≡꜡Ⱳ♇♩⌐ ╡⁸ ≤ ╩ ┼כⱤכ☻⁸≡⇔ ∫≡

™ ╩⇔≡⁸ │ ITS≤─ ≢ ⌐ ∫≡⁸ ╩ ⇔≡⁸∕╣≢ ⌐ ∫≡↓╣

╢╟℮⌂▬ⱷ⁹╢№≢☺כ╕√∕╣≤│ ⌐ ╟╡╙◖fiⱤ◒♩≢ ∟ ┘⅜ ⌐≢⅝╢

╟℮⌂⸗ⱦꜞ♥▫כ⌐≈™≡╙ ╩ ∫≡™╢⁹ 

ה ≢│⁸ ⌐ ∆╢ ≤ ה ⌐ ∆╢ ─ 2≈⌐ ↑≡ ⅎ╢

↓≤⅜≢⅝╢⁹ ⌐ ∆╢ ≤™℮↓≤≢│⁸ √⅝╡≤™℮⅛⁸⌂⅛⌂⅛ⱬ♇♪⅛╠

≢ ⅝≡™↑⌂™ │ ╛ ה ⌐ ╩ ∫≡⌂⅛⌂⅛╙─╩ ╖≠╠™≤™℮
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™╩ ⅎ≡⅔╡⁸ ≢⌂╪≤⅛⇔╟℮≤⇔≡ⱬ♇♪⅛╠ ⇔ ╩⇔≡⇔╕℮≤™℮↓≤⅜

╟ↄ ↓∫≡™╢⁹↓℮⇔√ ≢╙꜡Ⱳ♇♩≢№╣┌⁸ ⌡⌂ↄ 24 ™╤™╤⌂↓≤╩

◘ⱳכ♩∆╢↓≤⅜≢⅝╢≤ ℮⁹╕√ ה ⌐ ∆╢ ≤™℮↓≤≢│⁸ ≢

ↄ ה ─ ⌐ ⅝⌂ ⅜⅛⅛∫≡™╢ ⅜№╢⅜⁸꜡ Ⱳ♇♩⌐╟∫≡◘ⱳכ♩≢

⅝╢ ⅜ ╢≤ ℮⁹╕√ꜞⱢⱦꜞ ≤™℮ ≢╙꜡Ⱳ♇♩⅜ ⌐ ≡╢≤ ⅎ≡™╢

5 ⁹ 

 

 

5.Ɽכ♫♩כ꜡Ⱳ♇♩╩ ⅎ╢  

 Ɽכ♫♩כ꜡Ⱳ♇♩╩ ⅎ╢ ≤⇔≡│⁸ ≤ ∆╢ ⁸ ⁸ ⁸

╩ ℮ ─ 4 ≈≤∕╣╠╩ ⇔≡◖fi♩꜡כꜟ∆╢ ≤™℮╙─⅛╠ ╡

∫≡™╢─≢│⌂™⅛⁸≤ ⅎ≡™╢⁹ 

 

(1) ≤ ∆╢  

♩ꜜ♃─ ꜝ▬fi─ ≢│⁸50kg №╢▬fi☻♩ꜟⱷfi♩ⱤⱠꜟ─ ┼─ ╖ ↑─

⁸ │∕╣╩ ≢─╙⌂℮╟─fiכ▼♅─ ∫≡⅔™≡⁸ ꜝ▬fi╩ ╣≡ↄ╢ ─

⌐ ⅜ ╣ ╗≤™℮ ≤☻◐ꜟ─ ╢ ╩⇔≡™√⁹↓╣╩꜡Ⱳ♇♩─ ╩ ╡

≡ ⌐ ⅎ╢╟℮⌐∆╢ ╩ ⌐ ⇔√⁹╕√ⱨ꜡fi♩►▬fi♪─ ┼─│╘↓╖

⌐≈™≡╙⁸ │ 2 ⅜⅛╡≢⅔ ™─ ╩ ╦∑≡№℮╪─ ≢ ∫≡™√⅜⁸∕╣≢│

2 ─Ɑ▪⅜℮╕ↄ™∫≡™⌂™≤∏╣╢ ─ ⅜ ⅎ╢≤™℮↓≤╙№∫√⁹↓╣⌐≈™≡

│⁸ ─ ╩ ╖ ╡⁸ 1 ≢╙│╘↓╖╩ ⌐∆╢꜡Ⱳ♇♩╩ ⇔⁸ ─

╩ ∆╢↓≤⅜≢⅝√⁹ 

↓╣╠│ ≢─ ≢№╢⅜⁸↓℮⇔√ ⌐≈™≡╟╡ ↄ ≤ ∆╢ ─ ⌐

⇔≡™⅝√™≤ ⅎ ╩ ∫≡™╢ 6 ⁹ 

 

(2)  

 ↓╣⅛╠꜡Ⱳ♇♩⅜ ₁─ ─ ≢⅝∟∫≤ ⅜≢⅝╢√╘⌐│⁸ ╩ ∫≡™⌂

↑╣┌™↑⌂™⇔⁸ꜞ ▪ꜟ♃▬ⱶ≢ ≡ↄ╢ ╩ ⇔⌂⅜╠ ─ ╩ ⇔⌂↑

╣┌™↑⌂™⁸╕√ ⌂≤↓╤ ╙ ≢⅝⌂↑╣┌™↑⌂™⁸≤ ⅎ≡™╢ 7 ⁹ 

 2005 ⁸∟╞℮≥ ה ≤ ∂ ─ ⁸⌐כꜛ◦כ♃כ⸗ ⅜ ≢⅝╢

─꜡Ⱳ♇♩₈i - Swing₉╩ ⇔√⁹ ⌐ ═≡ ╡⅜ ⅝⁸ ─╟℮⌂ ⌐ ™

≤↓╤≢╙ ⌐ ↑╢≤™℮◖fi☿ⱪ♩─꜡Ⱳ♇♩≢№∫√⁹√∞↓╣│ ⁸ⱨꜝ♇♩

⌂≤↓╤≢⇔⅛ ↑⌂™╙─≢№∫√─≢⁸☻▬fi◓▪כⱶ╛ ◘☻Ɑfi◦ꜛfi─╟℮⌂╙─

╩≈↑≡⁸ ╛≢↓╓↓ ≢╙ ↑╢╟℮⌐≤ ↕╣√─⅜₈Mobiro₉≢№╢⁹

─ 1≈─ ≤⇔≡⁸ ╩ ⌐ ⌐ ≡╢≤™℮↓≤⅜№╡⁸∕╣╝ⅎ ⅜ ⌐

⇔≡ ╢↓≤⅜≢⅝╢⁹╕√ ≤™℮≤ ⌂╙─≤™℮ ╩ √╣╢ ╙ ™

⅜⁸ ╩ ⅎ≡╙ ╠Ᵽꜝfi☻╩ ∫≡ ⇔⌂™≤™℮ ╩ ∫≡™╢⁹ 

 ₈i - Swing₉⁸₈Mobiro₉│™∏╣╙ ∫≡ ╢♃▬ⱪ─╙─≢№╢⅜⁸╙℮ ⇔◖fiⱤ◒♩≢⁸

⅜∟╞℮≥ ∫≡™╢─≤ ∂ↄ╠™─ ≢ ─⸗ⱦꜞ♥▫כ⅜№∫≡╙™

™─≢│⌂™⅛≤ ⅎ⁸ ⇔≡™╢─⅜₈Winglet₉≢№╢⁹Ɫfi♪ꜟ⅜≈™√╙─⅛╠⁸☻
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⌂™√╖♪כⱲ♩כ◔ ⌐◖fiⱤ◒♩⌂╙─╕≢ ─ ╩ ≈⅜⁸™∏╣╙ ∟ ┘─

↕╩ ⇔≡ ⅝↕│A3 ⁸ ↕│ 10kg ─╙─≢⁸ ⌐≢╙ ⌐ ╣⁸⅛≈ ╡─

⌐╙№╕╡ ╩⅛↑∏⌐ ⅜≢⅝╢╙─⌐⇔√™≤ ⅎ≡ ╩ ╘≡™╢⁹ ─♩ꜝfi

◒⅛╠ ╡ ⇔≡⁸◦ꜛ♇Ⱨfi◓☿fi♃כ╛ ⌂≥─ ™ ─ ╩↓╣⌐ ∫≡ ⇔≡⁸

╕√ ╕≢ ∫≡ↄ╢≤™℮╟℮⌂ ⅜ ⅎ╠╣╢─≢│⌂™⅛≤ ⅎ≡™╢⁹ 

 ╕√꜡Ⱳ♇♩ ⅜ ⇔≡ ∆╢⁸ ≤™℮↓≤≢│⁸ ⅜ ∫√ ╩

⇔√ ≢│№╢╙──⁸ꜞ ▪ꜟ♃▬ⱶ≢ ≡ↄ╢ ╩☿fi◘כ≢ ⇔≡ ↑≡ ∆╢↓

≤⅜≢⅝╢꜡Ⱳ♇♩₈ ꜡Ⱳ♇♩₉⅜ ↕╣≡™╢⁹↓─꜡Ⱳ♇♩│⁸₈⅔ ─Ɑ♇♩Ⱳ

♩ꜟ₉≤™℮ ⅜ ⅛╢ ─ ⅜№╡⁸╕√ ─ ─╟℮⌂◓ꜞ♇Ɽכ⌐│

☿fi◘כ≤ ☿fi◘⁸╡⅔≡™≈⅜כ╙─╩ ╡≈┬↕∏⁸∆═╡ ≤↕⌂™╟℮ ≈↓≤⅜

≢№╢⁹╕√⁸ ♩ꜜ♃ ≢ ⇔≡™╢ ꜡Ⱳ♇♩₈꜡ⱦ₉♫כ│ ⅜ ╩ ⅎ

╢─≢│⌂ↄ⁸꜡ Ⱳ♇♩ ╠⅜ ⇔⌂⅜╠ ≢ ╩ ∆╢≤™℮ ╩ ∫≡™╢⁹↓

─ ╩ ≈↓≤≢⁸ ─ⱨ꜡▪⌐╙ ⅜ ≤⌂∫≡™╢⁹╕√⁸↓─꜡Ⱳ♇♩│

─ ╩ ⇔√╡⁸ ≤┬≈⅛╠⌂™╟℮ ⁸╕√ ⅜ ⁸ ⅜┬≈⅛∫≡╙ ╩⇔⌂™╟

℮ ⌐ ╩ ⅜∆⁸ ╩ ↄ≤™∫√ ╙ ∫≡™╢ 8 ⁹ 

 

(3)  

ה  ⌐ ⇔√꜡Ⱳ♇♩│ ↄ↓≤│≢⅝√⅜⁸ ⌐꜡Ⱳ♇♩⅜™╤™╤⌂ ╩

℮⁸™╤™╤⌂ ╩∆╢√╘⌐│⁸╙∫≤ ╩ →≡™ↄ ⅜№╢≤ ⅎ≡™

╢ 9 ⁹ 

 ⌐ ⇔≡─ ─ ꜠ⱬꜟ╩ ∆╢≤⁸ ─꜡Ⱳ♇♩─ │ⱬ♃ ─ ≢№

∫√⅜⁸ ─╟℮⌐⁸≈╕ ≤⅛⅛≤╩ ↑╢↓≤≢⁸ ╡ →╢ ⅜ ≤⌂╡⁸2005

≢│№╢⅜⁸ ─☺ꜗfiⱪ 40 Ⱶꜞ ╩ ≈꜡Ⱳ♇♩╩ ╡ →√⁹╕√ⱬ

♃ ∞≤ ∆╢ ≥℮⇔≡╙ ╩ ≤⇔√⅛√∟≤⌂╢⅜⁸≈╕ ≤⅛⅛≤╩ ↑╢↓≤⌐╟

╡⁸ ╩ ↄ⁸ ╩ ↄ ≢⅝╢╟℮⌐⌂╡⁸꜡ Ⱳ♇♩⌐⅛⅛╢ ─ ─ ╛ ─

⁸╕√ 7km≢─ ╡╩ ≤⇔√⁹╕√ ↑╠╣⌂™ ─∏╣╛ ⅜⅛⅛∫√

⌐ ⇔≡╙ ╠ ⇔≡ ⇔√ ╩ ≢⅝╢ ╩ ∫≡™╢ 11 ⁹ 

 

(4) ╩ ℮  

 ⌐♩ꜝfiⱭ♇♩╩ ↄ⁸ ╩≈⅛╗≤™∫√↓≤⅜╛╣╢╟℮⌐│⌂∫≡⅝≡™╢⅜⁸ ₁

─ ─ ≢ ∆╢√╘⌐│╙∫≤™╤™╤⌂ ⅜≢⅝╢ ╛ ⅜ ⌐⌂╢∞╤℮

≤ ⅎ≡™╢ 10 ⁹ 

 ꜡Ⱳ♇♩⌐Ᵽ▬○ꜞfi─ ╩↕∑╢↓≤╩ ∂≡⁸ ⁸ ─ ⌐≈™≡ ⇔≡

™╢⁹ ≢ ╩ ↕ⅎ╢ ≤ ─Ⱳ►▬fi◓∆╢☻Ⱨכ♪⅜℮╕ↄ™⅛⌂™≤ ⌐│⌂╠⌂

™⁸ ╙√∞ ∆⁸ ↕⌂™∞↑≢│⌂ↄ ⌂ ≢ⱦⱩꜝכ♩⅜≢⅝╢╟℮⌐⌂╠⌂™≤

™↑⌂™⁸⌂≥ ⇔™ │№╢⅜⁸↓╣╠⅜℮╕ↄ≢⅝╢╟℮⌐⌂╢≤⁸꜡ Ⱳ♇♩⌐™╤™╤

⌂ ⌂ ⁸ ╩╛╠∑╢↓≤⅜ ⌐⌂╢⁹꜡ Ⱳ♇♩⌐ ╩ ↕∑≡ ⌐⌂╢≤─

─ ╙№╢⅜⁸ ⌐≥↓╕≢≢⅝╢╟℮⌐⌂∫≡™╢⅛╩ ™√∞ↄ√╘⌐│⁸

≤™℮─│ 1≈─ ⅛╡╛∆™ ∑ ∞≤ ⅎ≡™╢ 11 ⁹ 
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6. ┼ ↑≡ 

 ⌐ ⅝⌂ ─ ≢№╢꜡Ⱳ♇♩╩⁸♩ꜜ♃ ≢ ─ ⌐ ⇔≡╛╡ ╣╢≤│

∫≡⅔╠∏⁸ ≢─ⱦ☺Ⱡ☻⸗♦ꜟ─ ⌐╟╢ ╙ ≤ ⅎ≡™╢⁹╕√⁸ ≤

─ ≤™℮↓≤≢│⁸♩ꜜ♃─╛╡√™♃☻◒⌐ ∆╢ ╩ ⌐ ⇔≡™╢⁹╕√ ⌐

⇔≡│⁸ ╕≢⌂⅛∫√꜡Ⱳ♇♩≤™℮╙─⅜ ─ ⌐ ∫≡ↄ╢─≢⁸™╤™╤⌂ ה

╛∕╣╠─ ⅜ ∞≤⅔ ™╩↕∑≡™√∞™≡™╢⁹ 

 

(1) ה ≤─  

ᵑ ≤─ CIRT ⱪ꜡☺▼◒♩  

─♩ꜜ♃─꜡Ⱳ♇♩│⁸ ↕╣√ ≢⁸ ⅛╠ ⅎ╠╣√↓≤│ ≤⅛╛╣≡™╢⁸≤

™℮꜠ⱬꜟ⌐№╢⅜⁸↓╣⅛╠│꜡Ᵽ☻♩ ≤™℮⅛⁸ ⅎ╠╣√ ─ ≢꜡Ⱳ♇♩

⅜№╢ ⁸ ∞≤⅛⁸ ∞≤⅛╩⇔≡ ⇔⌂↑╣┌™↑⌂™⁸∕℮™∫√

╩ ∫≡™ↄ ⅜№╢≤ ⅎ≡⅔╡⁸∕℮⇔√↓≤⌐≈™≡⁸ ≤ ─ COE

≢ ╩↕∑≡™√∞™≡™╢⁹ ─ ⌂꜡Ⱳ♇♩≤♩ꜜ♃─ ≤∆╢⸗ⱡ≠

ↄ╡≤⅜ ⇔⁸ꜞⱦfi◓⌐ ╠⅛∫≡™╢╙── ⅛╠ ⅜ ⌂ ╩ ⇔ ∆↓≤⅛╠⁸

─ ⱨ♃─ ↑ ╘⁸☻▬♇♅─ ╕≢≢⅝╢꜡Ⱳ♇♩╩ ⌐ ↕∑≡™╢

11 ⁹ 

 

ᵒ ≤─  

≤│⁸ ⅜™╤™╤⌂╙─╩ ≡⁸™╤™╤⌂↓≤╩ ⇔√╡ ⇔≡⁸

≢ ⇔≡™╢≤™℮≤↓╤╙⁸ ⇔꜡Ⱳ♇♩─ ⌐▪ꜟ◗ꜞ☼ⱶ≤⇔≡ ╡ ╣╢↓≤⅜≢

⅝⌂™⅛≤™℮↓≤≢⁸ ╩ ∫≡™╢⁹ ─ ╩☿fi◦fi◓∆╢↓≤⌐╟╡ ╩

≢ ⅎ╢∞↑≢ ╢≤™℮↓≤╩ ∫≡™╢⁹ ─ ∞≤⅛⁸ ─↓≤╩ ∆╢↓≤≢⁸

꜡Ⱳ♇♩─ ⌐ ≢⅝⌂™⅛≤ ⅎ≡™╢⁹ 

 

(2) Ɽכ♫♩כ꜡Ⱳ♇♩─  

 ≢ ∆═⅝ ⅜№╢ ≢⁸꜡ Ⱳ♇♩╩ ─ ⌐ ∫≡™⅝⁸ ⇔╟℮≤⇔

√ ⌐╙™╤™╤⌂ ⅜ ⇔≡™╢⁹ ╩ →╢≤⁸꜡ Ⱳ♇♩⅜ ה ╦∏

∆╢ ⌐⁸ ─ ╩≥─ↄ╠™─☻Ⱨכ♪≢ ⅝ ∫≡╟™─⅛⁸≥↓╕≢ ⌐ ⇔

≡╟™─⅛⁸≥↓╕≢ ⌐ ≠™√╠ ⇔⌂↑╣┌⌂╠⌂™⅛⁸ ⌐ ∆╢ ⁸≥─ↄ╠

™─ ≢≈™≡™↑┌╟™─⅛⁸≥─ↄ╠™─ ╩⅔™≡ ∆╣┌╟™─⅛⁸ ─◘ⱳכ

♩╩∆╢ ⁸ ⌐ ╩ ⇔√╡♪▪╩ ╦╡⌐ ↑ ╘⇔√╡⁸≤™℮ ⅝⅜ ⅎ╠╣╢⅜⁸

∕─ ꜡Ⱳ♇♩│≥─ↄ╠™─ ≢⁸≥℮™℮☻Ⱨ⁸⅛─™™┌╣╛≢♪כ↓╣╠⌐≈™≡│

╙ ↄ ╕∫≡⅔╠∏⁸ │ꜟכꜟה ↕╣≡™⌂™⁹╕√⁸ ≤ ∂ ≢ ╠∆

⁸꜡ Ⱳ♇♩╙◄꜠ⱬכ♃כ꜠◌☻◄╛כ♃כ╩ ∆╢↓≤⅜ ⅎ╠╣╢⅜⁸◄☻◌꜠כ♃כ

⌐≈™≡│꜡Ⱳ♇♩⅜ ∫≡™™─⅛⁸ ╕∫≡⅔╠∏⁸◄꜠ⱬכ♃כ⌐≈™≡│ ∫≡│™↑

⌂™≤↕╣≡™╢⁹ ≢│⁸ ≤꜡Ⱳ♇♩─ ⅜ ↕╣≡™⌂™⅛╠≢№╢⁹ 

 

(3) Ɽכ♫♩כ꜡Ⱳ♇♩ ⌐ ↑√  

ᵑ ╡ 
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↓╣⅛╠꜡Ⱳ♇♩⅜ ⇔≡™ↄ↓≤╩ ⅎ√ ⁸ ⅜╕∞╕∞ ≤™℮↓≤⅜

⅝⌂ ≤⇔≡№╢⁹⇔⅛⇔⁸∕─√╘⌐ ╩ ™√™≤ ∫≡╙⁸ ↕╣√ ≢

№╣┌⁸∕↓─♩♇ⱪ─ ╛ ─ ╩ ╣┌꜡Ⱳ♇♩╩ ⅛∑╢≤↓╤⅜№╢⅜⁸ ⌂

⁸ ⅎ┌ ⁸ ≢ ⅔℮≤∆╢≤⁸ ─™╤™╤⌂ ⅜№╡⁸∕╙∕╙

⅜╛╣⌂™↓≤╙∏™┬╪№╢≤ ™≡™╢⁹╕√⁸ ╦╣√ ⌐≈™≡╙∕─

⅛⌂⅛⌂⅜♃כ♦ ↕╣≡⅔╠∏⁸≥─ↄ╠™─↓≤╩ ∆╣┌╟™─⅛ ⅛╠∏⁸

╩ ∆╢ ─ ₁╙ ™≤ ↄ⁹ 

♃כ♦─ ≤ ╩⅝∟∫≤ ─ ≢╕≤╘≡╛╢ ─ ⅜

⌐ √╣≡™╢⁹♩ꜜ♃≢╙ ≢≢⅝╢≤↓╤╕≢ꜞ☻◒▪☿☻ⱷfi♩╩⇔≡ ⌐

╡ ╪≢™╢╦↑∞⅜⁸↓╣│╛│╡ ─ ⌐ ⅞⌂™╦↑≢№╡⁸ ⌂ ⌐ ∆

╢ ⅜№╣┌⁸≤ ∫≡™╢⁹∕─√╘⌐│ ⌂ ⅜ ⁸≤ ⅎ ↕∑≡™√

∞™≡™╢⁹╕√ ⌐│≢⅝№⅜∫√ ─ ⅜●ꜝⱤ◗☻ ∆╢↓≤─⌂™╟℮⁸

─ ISO ─ⱪ꜡☿☻⌐ ─ ╩ ⇔≡™ↄ ⅜№╢≤ ⅎ≡™╢ 12⁸13 ⁹ 

 

ᵒ ⌐ ╢ ה ┼─  

 ™╤™╤⌂ ─ ⅜№╡⁸∕╣∙╣⌐ ╩╙╠╦⌂™≤⁸ ⇔√ↄ≡╙ ╙

⅝⅜ ╣⌂™≤™℮─⅜꜡Ⱳ♇♩─ ≢№╢⁹∕╙∕╙⁸꜡ Ⱳ♇♩╩ ⅛∆⌐№√╡ ⇔

⁸⅛─╢№⅜─╙⌂℮╟─≤│⌐ꜟכꜟ™⌂↑™≥™⌂ ╩ ⇔⅝╣⌂™≤™℮ ╙№

╢⁹╕√ ─ ה ─ ⌂כ꜠◓⅜ ⌐│⁸ ⌐≤∫≡ꜞ☻◒⅜ ⅝ↄ⁸⌂⅛⌂⅛

╩ ⇔≡⇔╕℮≤™℮ ╙№╢⁹ 

 ∕↓≢↓─╟℮⌂↓≤╩ ≢ ╕∫≡ ╩⇔≡™ↄ ⅜ ∞≤™℮↓≤≢⁸ ─╟℮

⌂╙─╩ ╡⁸ ─ ∞≤⅛⁸ ─ ─ ╩╛╠⌂ↄ≡│⌂╠⌂™≤ ↕

∑≡™√∞™≡™╢ 14,1 5 ⁹ 

 

ᵓ ⌐ ↑√ ⌂ ┼─  

 ≥─╟℮⌂ ╩⇔√≤⇔≡╙ ⌐ ∫≡⇔╕℮ꜞ☻◒╙ ⅎ╠╣⁸∕╣╠⌐ ⇔≡│⁸

╛ ─╟℮⌂╙─⌐╟╢ ╙ ∞╤℮≤ ⅎ⁸ ↕∑≡™√∞™≡™╢

16 ⁹ 

ᵔNEDO ꜡Ⱳ♇♩ ⱪ꜡☺▼◒♩⁸꜡Ⱳ♇♩ⱦ☺Ⱡ☻ ≢─ ╡ ╖ 

 ᵑ⌐ ⇔√ ⅝≤⇔≡⁸ ─ ⌐╟╡⁸NEDO≢ ꜡Ⱳ♇♩ ⱪ꜡☺

▼◒♩⅜ 2009 ⌐ ∟ ⅜∫≡™╢⁹♩ꜜ♃╙ ╩ ⇔√ ꜡Ⱳ♇♩─

≤™℮≤↓╤⌐ ╦╠∑≡™√∞™≡™╢⁹ 

 ╕√⁸↓╣╕≢↔ ⇔√ ⌐ ↑√ ╩ ⇔≡⁸2007 ╟╡꜡Ⱳ♇♩ⱦ☺Ⱡ

☻ ⅜ ╩ ⇔≡⅔╡⁸♩ꜜ♃╙ ⌐ ⇔≡™╢⁹ 17  

 

7.Ɽכ♫♩כ꜡Ⱳ♇♩─™╢ ─ ╠⇔ 

 ♩ꜜ♃≤⇔≡│⁸ ⌐│⁸ ⅜ ⇔≡™╢╟℮⌂ ─ ◘☻♥♫Ⱪꜟ♃►fi─

≢⁸ ╠⇔─ ≤⇔≡─꜡Ⱳ♇♩╛⁸ ⅜ ─ ╩ ∆╢─⌐ ⌂ ╩

⌐ ≢⅝╢⸗ⱦꜞ♥▫כ≤™∫√╙─╩ ⇔≡™⅝√™≤ ⅎ≡™╢ 18 ⁹ 
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( 1) Ɽכ♫♩כ꜡Ⱳ♇♩─ⱦ☺ꜛfi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( ⱪכꜟ◓♃ꜜ♩ (2 ⌐ ⇔√Ɽכ♫♩כ꜡Ⱳ♇♩ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

CONCEROCONCERO

ii --footfoot
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 ( 3)  Ɽכ♫♩כ꜡Ⱳ♇♩ ─ ה ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( ) ה HP H18  

 

 

 

 ( 4)  Ɽכ♫♩כ꜡Ⱳ♇♩ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

1
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65 )
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( 5) ה  ≢─  fiכ◦

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 6) ≤ ∆╢  ⱴ♇ⱪ♪כ꜡─
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( 7)  ⱴ♇ⱪ♪כ꜡─ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 8)  ↕╕↨╕⌂Ɽכ♫♩כ꜡Ⱳ♇♩ ∕─ 1  

 

 

 

 

 

 

 

 

 

  

i- Swing

Mobiro

Winglet
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( 9)  ⱴ♇ⱪ♪כ꜡─ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 10)  ╩ ℮  ⱴ♇ⱪ♪כ꜡─
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( 11)  ↕╕↨╕⌂Ɽכ♫♩כ꜡Ⱳ♇♩ ∕─ 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 12)  Ɽכ♫♩כ꜡Ⱳ♇♩ ⌐ ↑√ ∕─ 1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(1)

CIRT
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( 13)  Ɽכ♫♩כ꜡Ⱳ♇♩ ⌐ ↑√ ∕─ 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 14)  Ɽכ♫♩כ꜡Ⱳ♇♩ ⌐ ↑√ ∕─ 3  

 

 

 

 

 

 

 

 

 

 

  

A B



- 74 - 

 

( 15)  Ɽכ♫♩כ꜡Ⱳ♇♩ ⌐ ↑√ ∕─ 4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 16)  Ɽכ♫♩כ꜡Ⱳ♇♩ ⌐ ↑√ ∕─ 5  
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( 17)  Ɽכ♫♩כ꜡Ⱳ♇♩ ⌐ ↑√ ╕≤╘  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 18)  Ɽכ♫♩כ꜡Ⱳ♇♩─™╢ ─ ╠⇔ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה:™ 3 ─
─≢ISOה ╩ √∆⁹

ᵑ ꜡Ⱳ♇♩─ ─

ᵒ ╩ ⇔√
⅜ ꜡Ⱳ♇♩─

ᵓ
⅜ ꜡Ⱳ♇♩─

ᵔ
꜡Ⱳ♇♩─

ᵕ ꜡Ⱳ♇♩─

™: ─ ─ ≤
⌐ ↑ ╣╠╣╢ ╖≠ↄ╡

NEDO ꜡Ⱳ♇♩
ⱪ꜡☺▼◒♩(09)

꜡Ⱳ♇♩ⱦ☺Ⱡ☻ 07~

꜡Ⱳ♇♩ JARA
╢↑⅔⌐♩♇ⱦ☻꜡Ⱳכ◘ה ќISO ┼─

─ ╖ ╡╛ ⌐
↑≡⁸ ┘ ⁹

⁸
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̓  

ᶮ ӣ Ẏἶ Ẏἶ  Ҟ›ἶѝ   ῇ ἧ 

2009₴ 10 9  

 

 │ ⅜ ≢№╡⁸ ⌐ ─ ╩ ∆╢√╘─ ─ ╩ ∫≡™╢⁹

∕↓≢─ ╛⁸ ╩ ╘√ ╩ ╡ ↄ ╛ ╩ ╕ⅎ⁸ ∫≡╙╠ⅎ

╢ ꜡Ⱳ♇♩╩↓╣⅛╠ ⇔≡™ↄ√╘⌐│≥╪⌂↓≤╩ ⅎ√╠╟™⅛⌐≈™≡⁸ ⌂╡

─ ╩ ═↕∑≡™√∞⅝√™⁹ 

 

 

1.╦⅜ ─ ≤  

 ⌐ ╢ ⌐⁸╦⅜ ─ ─ ⅔╟┘ ─ ⇔⌐≈™≡⁸ ╩ ⅎ≡ ⌐

↕∑≡™√∞ↄ⁹ 

╦⅜ ─ │ ₁ ⅜∫≡⅝≡™╢⁹ ⅜ 1950 ⌐│ 4.32 ∞∫√─⅜⁸

2006 ⌐│ 1.32 ⌐⌂∫≡⇔╕∫≡™╢⁹ 

⁸ │ ⅎ≡⅔╡⁸65 ─ ⅜ ⌐ ╘╢ │ ⌐ ⅎ≡™╢⁹

╙∕─ │ ⅎ ↑⁸2055 ⌐│ ⌐ ∆╢ 65 ─ ─ ⅜ 40.5 ⁸℮

∟ 75 ∞↑╩╖≡╙ 26.5 ≤⌂╢≤ ↕╣≡™╢⁹∕╣⌐ ™⁸2005 ≢│ 65

─ 1 ╩ 3.3 ─ 15 64 ≢ ⅎ╢ ≢№∫√─⅜⁸2055 ⌐│ 1.3

≢ ⅎ⌂↑╣┌⌂╠⌂ↄ⌂╢≤™℮↓≤≢№╢⁹╦⅜ ⌐⅔↑╢ │ ≤ ═≡╙│╢

⅛⌐ ↄ ╖⁸╕√ ─ ╙ ↄ⌂∫≡™ↄ↓≤⅜ ↕╣≡™╢ 1,2,3 ⁹ 

╕√⁸ ⅜ ≢ ≢⅝╢ ╩ ≤ ┬⅜⁸∕╣⅜≢⅝⌂™⁸™╦╝╢ √⅝

╡⌐ ™╟℮⌂ │⁸1999 ─ ─ ⌐╟╣┌⁸ │ ≢ 1.6 ⁸

│ ≢ 2.8 ≤↕╣≡™╢⁹⌂⅔⁸↓─ │ ⌐ ─ ⅛╠ↄ╢╙─≢№╢⅜⁸

↓─ ╙ ⌐ ₁ ┘ ↑≡™╢⁹ 

↓─╟℮⌂ ⌐⅔™≡│⁸ ⅜ ⅝⌂ ╩ √∆╙─≤ ⅎ╠╣╢⁹ 

 

2. ─√╘─ ─  

(1) ≤│ 

≤│ ⁸ ⌐╟╢ ≢№╡⁸ ─ ≤ ─ ⅜™╢⁹

⌐ 147 ─ ⅜⅔╡⁸ ─ ≢│ ⅜ ™⁹ ─ ╩ ⅎ╢≤

100 ⌐ 1 │™╢≤™℮ ⌐⌂╡⁸ ☺ꜗ▬▪fi♠─ ╛ כ◌♇◘

─○◦ⱶ ╙∕℮≢№╢⁹ ⁸ ⁸ ⁸ ⁸

⌂≥⁸™╤™╤⌂ ⅜№╡⁸ ⌐ ⅜ ⅛⌂™∞↑─ ≢│⌂ↄ⁸ ⅜ ∞∫√╡⁸

─ ⅜≢⅝⌂⅛∫√╡≤⁸™╤™╤ ⇔™ ╩ ℮╙─≢№╢⁹ ⅛╠ 6ﬞ ╕≢│

∆╢ ⅜№╢≤™℮↓≤≢⁸∕─ ⌐ ꜞⱢⱦꜞ♥כ◦ꜛfi⅜ ╦╣╢─∞⅜⁸

≥℮⇔≡╙ ⅜ ∫≡⇔╕℮ ⅜ ™⁹ 
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(2) ⇔™♃▬ⱪ─ ₈GaitSolution ₉─  

⌐╟╡ ⅜ ∫≡⇔╕℮≤⁸ ⇔√ ─ │ ⇔√╕╕⁸ │ ┘

⅝∫√╕╕⁸ ∫ ∫√╕╕≤™℮ ∂≢⇔⅛ ↑⌂ↄ⌂∫≡⇔╕℮⁹↓─╟℮⌂ ≢│⁸≥

℮⇔≡╙ ┘⅝∫√⁸ ∫ ∫√ ⅜ ⅛╠ ╣╢ ⌐≈╕ ⅜ ∫⅛⅛∫≡ ⅝⌐ↄ™⁹

─ ─ ⅝│≈╕ ╩ ≤∆ ─ ≤≈╕ ╩ →╢ ─ ⅜№╢⅜⁸↓╣╕≢│

─ ⅝╩≤╘╢↓≤⌐╟╡ ⌐≈╕ ⅜ ∫⅛⅛╠⌂™╟℮⌐∆╢♃▬ⱪ─ ⅛╠ ⌐

↑╢ ⅜ ↄ ↕╣⁸ ↕╣≡⅝√⁹↓╣╩ ↑╢↓≤⌐╟╡⁸∕╣⅜

™ ╟╡│ ⌐ ↑╢╟℮⌐⌂╢─∞⅜⁸ ─ ─ ⅝⅜ כ◐☻⌐╘√╢╣↕ ╩

™≡™╢╟℮⌂ ⅝ ⌐⌂∫≡⇔╕™⁸╕∞╕∞ ⅝≠╠™≤™℮≤↓╤⅜№∫√ 4 ⁹ 

∕↓≢ │ 20 ⅛╠™╤™╤⌂ ╩ ∫≡ ─ ─ ⅝ ╩ ⇔⁸

│≥℮№╢═⅝⅛≤™℮↓≤╩⁸ ─ ⅝⌂≥╩ ⇔≡ ⅎ√⁹∕─ ⁸ │ ⅛

╠ ⌐ ™≡≈╕ ⅜ ∟╢╟℮⌂ ⅝ ╩∆╢⅜⁸∕─≈╕ ⅜ ∟╢ ─ ⅝⌐ ⇔≡

⌐╟∫≡ ⌂ ↕≢Ⱪ꜠כ◐╩⅛↑╢≤∕─ ⅜⅝╣™⌐ ↑╢≤™℮↓≤╩ ⇔√⁹∕

─ ─ ─ ⅝⌐≈™≡│ ─ ─ ⅜ ⌐ ↄ↓≤⌐╟∫≡ ─

─ ⅝╩ ⇔⌂™≢ ↑╢╟℮⌐⌂╢⁹∕─╟℮⌂ ╩ ⌐∆╢⌐│⁸↓╣╕≢─

≤│ ∫≡⁸ ⌐Ⱪ꜠כ◐⅜⅛⅛╡⌂⅜╠ ⅝⁸ ⌐ ⌐ ↄ↓≤╩ ⇔⌂

↑╣┌⌂╠⌂™⁹⇔⅛⇔⁸∕℮⇔√ ─ ⅎ⌐ ⇔⁸↓╣╕≢ ╩≤╘╢↓≤⅜ ∞∫√

─ ⅛╠│ ╩ ↑√ 5 ⁹ 

10 ╒≥ ⌐ ╩ ─ ⌐⇔⁸∕↓⌐ⱣⱠ╩ ™√ ─ ⅜ ⇔√⁹↓╣

╩ ℮≤ ⌐ ↑╢╟℮⌐│⌂╢─∞⅜⁸ ⅛╠│₈ √ ⅜ ™₉₈ ™₉₈●♅ꜗ●♅ꜗ

⅜∆╢─≢ ─╟℮⌂ ┼ ↑⌂™₉₈ ╩ ╡╢≤⅝⌐┬≈⅛╢⅛╠ ™₉₈ ─

⅛╠ ⅜ ⅝⌐ↄ™₉₈◗♠™₉≤ ╦╣⁸╕√ ╩ ⌐ ╢ ⅛╠│₈

─ ╩ ╦∑╢─⅜ ⇔ↄ≡ ╡⌐ↄ™₉≤ ╦╣⁸ ╡ ⇔√╙──№╕╡ ╣⌂⅛∫√⁹

⌐╙℮ ⇔ ∆╢√╘⌐ⱣⱠ╩ ♄fiⱤכ⌐∆╢⌂≥─ ╩ ⇔√╙─╩ ⇔√─∞

⅜⁸↓╣≢╙₈◗♠™₉₈ ─⧵ⱶ⅜≈™√⁹כ꜠◒⌂╤™╤™√∫™≥₉™ ╙⌐כ♫▬◙♦

⇔≡™√∞⅝⁸2 ⅛↑≡♦◙▬fi♃▬ⱪ─₈GaitSolution ₉╩ ╡ →√⁹ │

∞↑≢⌂ↄ ─ ╙№╢─≢⁸ ⇔≡™⌂™ ─ ≢ 1 ≢ ≢⅝╢↓≤╩ ⌐⇔⁸

─ ⅛╠ ╩ ↄ─⅜ ⌂♦◙▬fi≤⇔⁸╕√ ─ ╩ ╠∆√╘⌐

⇔√╙─≤⌂∫√⁹↓↓╕≢⅝≡╟℮╛ↄ ⌐╙ ⌐╙ ↑ ╣─╟™╙─≤∆╢↓

≤⅜≢⅝√⁹↓─ ─ ╩ ∂⁸ ≤™℮─│ ╩ ∆╢─⅜ ─ ≢№╢

⅜⁸ │ ─ ╙ ⌐ ∞≤™℮↓≤╩ ⇔√ 6 ⁹ 

₈GaitSolution ₉╩ ↑╢↓≤⌐╟╡⁸ ≤ ∂╟℮⌐ ↑╢╟℮⌐⌂╢╦↑≢│⌂™⅜⁸

⌐ ↑╢╟℮⌐⌂╡⁸ ↄ ↕⅜ 2 ⌐⌂╢ ╙№╢⁹₈ ╕≢ ╩ ↄ─⅜╛∫≤

∞∫√⅜⁸└≤╡≢╙ ↄ╕≢ ↑╢╟℮⌐⌂∫√₉₈ ╕≢ ↄ≡ ↑⌂⅛∫√ ↔╖⌐ ≡

↑╢╟℮⌐⌂∫√₉⌂≥─ ╙╟ↄ ↄ⁹ ⌐ ≢ 6 ↄ╠™─ ⌐ ∫≡™√∞™≡⅔

╡⁸∕─ ╙ ₁⌐│ ⅎ≡™╢⁹∞⅜⁸ ⅜ ≢ 147 ™╢≤™℮↓≤╩ ⅎ╢

≤⁸╙∟╤╪∕─℮∟─≥╣ↄ╠™─ ⅜↓─ ╩ ⌂ ⅛│ ⅛╠⌂™⅜⁸╕∞╕

∞ ⇔≡™⌂™⁸≤ ℮⁹⌂⅔ ⌐ ⇔≡│ ╙ ╡ ╪≢⅔╡⁸ │ ⌐ 20

⁸ ╛ ≢ ╩ ∫≡™╢⁹₈↓─ ╩ ∫≡↓℮™℮ ╩⇔≡™√∞
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ↄ≤╙∫≤ ⅝╛∆ↄ⌂╢₉₈ ⅜ ⌐⌂∫√ ∞↑≢│⌂ↄ≡ ─ ⅛╠

↓─ ╩ ∫≡↓℮™℮ ╩∆╢≤⁸ ⅜ꜟכ◗─ ↄ⌂╢ ⅜№╢₉≤™∫√

↓≤╩ ⱷ⁸כ◌כ ╩ ⅎ≡ ⇔≡ ™≡™╢⁹⇔⅛⇔⁸∕╣≢╛∫≤ ⌐

200 ≡™╢⅛⌂≤™℮ ∂≢№╢⁹ 

 

(3) ─ ╣ 

₈GaitSolution ₉⅜⌂− ⇔⌂™─⅛≤™℮ ─ ⌐⁸ ─ ╣⅜≥℮⌂∫≡™╢⅛

⌐≈™≡ ∆╢⁹ 

│⁸ ⁸ ⁸ ≤─ ╦╡╩ ≡ ─ ⌐ ↄ╟℮⌐⌂∫≡™╢⁹

│ꜞⱢⱦꜞ♥כ◦ꜛfi ╩ ∆╢⁹ │ ⌂≥─ ╩ ∆╢⁹

│ ≢№╡⁸ ≢ 6 ↄ╠™⅔╡⁸╕√ 1 3 ⅜ √⌐ ∫

≡ↄ╢≤™℮ ≢⁸ ╛ꜞⱢⱦꜞ♥כ◦ꜛfi☿fi♃כ ⌐ ⇔≡™╢⁹ │

─ ╩ ∆╢⁹ ╙ ≢№╡⁸ ≢ 5,6 ™╢╙─≤ ╦╣╢⅜⁸

╛ꜞⱢⱦꜞ♥כ◦ꜛfi☿fi♃כ⌐ ∆╢↔ↄ ╩ ™≡™╦╝╢ ≤⇔≡ ⌐

╡⇔≡™╢⁹ 

≥─ ╩ ⌐ ∆╢⅛≤™℮ │ ⅜ ∫≡⅔╡⁸∕─ ─ ─╙≤⌐

⁸ ⅜ ∆╢≤™℮↓≤⅜ ≢ ╘╠╣≡™╢⁹ 

 

(4) ₈GaitSolution ₉ ⌐⅔↑╢  

₈GaitSolution ₉⅜⌂− ⇔⌂™─⅛⁹╕∏ 1≈⌐│ ─ ⅜№╢≤ ℮⁹ ─

⌐ ═│╢⅛⌐ ≢№╢─∞⅜⁸⇔⅛⇔∕─√╘⌐ ⅜ ↄ⌂∫≡™╢⁹ ─ │∞

™√™ 3,4 ∞⅜⁸₈GaitSolution ₉│ 12 ↄ╠™≢№╢⁹ │ 1 ≢ ╗─∞

⅜⁸ ⌐│ ⌐ ╩ ≡ ⅎ⌂ↄ≡│⌂╠⌂™⁹√⅛⅜ 12 ≤ ╦╣╢⅛╙⇔╣

⌂™⅜⁸ ⌐⌂∫≡∆←─ │ ™╤™╤⅔ ⅜⅛⅛╢⇔⁸╙℮ ⌐ ≢⅝⌂™⅛

╙⇔╣⌂™ ≤ ⌐ ⌂ ⅜ ™⁹∕─╟℮⌂ ≢│₈ ⅜╟ↄ╦⅛╠⌂™ ⌂

≥≤™℮╙─⌐ ⌐∑╟ 12 ╙ ⅎ╢⅛₉≤™℮ ⅜ ↄ⌂∫≡⇔╕℮─╙ ≢⅝╢

≤↓╤≢№╢⁹╕√⁸ ⅜∕─╟℮⌂ ≢№╢≤ ╙ ⌂ ╩ ╘╢↓≤╩╛

╘≡⇔╕℮⁹ 

╕√⁸ ─ ─╟℮⌐ ─ ╩ ⌐ ™ ⌐∆╢╙─≤ ∫≡ ─ ─

⅜ ⅝™√╘⁸ ⇔≡∆←⌐ ↑╢≤™℮╙─≤│⌂∫≡⅔╠∏⁸ ─√╘─ⱡ►Ɫ

►⅜ ≤™℮ ╙№╢⁹₈GaitSolution ₉─ ╩ ⅛⇔≡ ⅜ ™↓⌂∑╢╟℮⌐

⌂╢√╘⌐│꜠ⱬꜟ─ ™ ⅜ ⌂─∞⅜⁸ ─ ⌐╟╡ ─ ⅜ ╘

╠╣≡⅔╡⁸∕─ ⅜⌂⅛⌂⅛ ╣⌂™≤™℮ ╙№╢⁹ 

─ ╩ ≈ ─ ╙№╢⁹ ⌐ ⇔ↄ⌂™ ╙ ↄ⁸ ⇔™╙─┼─

⇔™ ╩⇔≡™√∞↑∏⁸≥╪⌂ ⅝ ≢╙ ↑╣┌╟™≤™℮↓≤≢⁸ ─ ⌐

╩⅛↑⌂™≤™℮↓≤╙╟ↄ№╢⁹╕√⁸ ⌐│⁸ ╩ ⇔⁸ ─╟℮⌂

─ ⌐ ∆╢ ╩ ∆ ╙ ↄ⁸ ℮↓≤╩ ∞≤ ℮ ∆╠™╢⁹ꜚ ─כ◙כ

⌐ ∆╢ ≤™℮ ╙№╢⁹ꜚ ╢№≢כ◙כ │∕╣⅜ ≤⌂╢ ⌐ ╢ ⌐│

⌐≈™≡─ │ ⌐ ∫≡⅔╠∏⁸ ⅛╠ ─ ╩ ╘╠╣√╠∕╣╩

↑ ╣╢⇔⅛⌂™≤™℮ ⌐№╢⁹↓╣╙ ─ ≈∞≤ ℮⁹ 
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3. ≤∕─ ה ⌐⅔↑╢   

 ⅛╠╙℮ ⇔ ╩ →⁸ ╩ ╘√ ⅜ ≥℮™℮ ⌐№╡⁸∕─ ה

─ ≢≥─╟℮⌂ ╩ ⅎ≡™╢⅛≤™℮↓≤⌐≈™≡ ∆╢⁹ ⌐ ≡ │

™╤™╤≤ ⌂╙─│№╢─∞⅜⁸⌂⅛⌂⅛ ╦╣≡™⌂™≤™℮─⅜ ≢№╢⁹ 

 

(1) ≤│ ─  

 │⁸⅔ ⅜≥↓⅛╠ ╢⅛ ⌂™⇔│ ⅜№╢⅛ ≤™℮↓≤⌐╟╢ ™≤⁸

⌐ ⇔≡─ ⌐╟╢ ⅜ ⅛ ⅛≤™℮↓≤⌐╟╢ ™⌐╟╡⁸ ⁸

⁸∕─ ─ ─ 3≈⌐ ∆╢↓≤⅜≢⅝╢⁹ 7 ⁹ 

 ≤™℮─│ ╦╣√ ─ ╩∆╢ ≢№╡⁸ ╛⁸ ⁸ ⁸ ⌂≥⅜

↓╣⌐ √╢⁹ │ 1 ≢ ↕╣╢⁹╕√ ⌐ ⇔≡ ⌐╟╢ ⅜ ∏

≢№╢ 8 ⁹ 

 ≤™℮─│ ─ ╩│⅛╢ ≢№╡⁸ ⌐│ ™∆⁸ ™∆─☻

ⱪ⁸כ꜡ ⁸ ∟ ⅜╡ ⁸ⱬ♇♪ ─ ⁸ ⁸ ⁸

⁸ ⅛™ ⅜╗∏⅛⇔™ ─Ɽ♁◖fi ♩ꜝ♇◐fi◓Ⱳ⁸ꜟכ ₁№╡≤№╠╝╢

╙─⅜№╢⁹ ⁸ │ 1 ≢꜠fi♃ꜟ╛ ∆╢↓≤⅜≢⅝╢⁹√∞⇔

⌐ ⇔≡─ ⌐╟╢ │ ≢№╢ 8,9 ⁹ 

∕─ ─ ≤│⁸ ⁸ ─ ╩ ∆⁹ ⌐ ⇔≡─ ⌐

╟╢ │ ≤⌂∫≡⅔╡⁸ ≢№╢⁹ 

 

(2) 2 ≈─ ⌐╖╢ ⅜ ⇔⌂™  

 2≈─ ╩ ⌐ →⁸∕╣╠⌐≥╪⌂ ⅜№∫≡⁸⌂− ⇔⌂™─⅛≤™℮↓≤⌐

≈™≡ ∆╢⁹ 

 

ᵑ ₈♩ꜝfi☻ⱨ□כⱲ₉♪כ  

 ─ ≢│ ╩∆╢ ─ ⁸⌂⅛≢╙ ╩ ∟ →╢↓≤⌐╟∫≡ ⅜ ↄ

⌂╢≤™℮─⅜ ⌐ ⅝⌂ ≤⌂∫≡™╢⁹↓╣╩ ∆╢√╘─╙─⅜↓─₈♩ꜝfi☻ⱨ

╢№≢₉♪כⱲכ□ 10 ⁹ ⌂ ─ⱪꜝ☻♅♇◒─ ⌐ ⅞⌂™─∞⅜⁸ ─

╩ ⅝ↄ ╠∆ ⅜№╢⁹3 ─ ≢ ─ ⅝↕╩ ∆

╩ ⇔≡╖╢≤⁸ ╩ ╙ ╦⌂™ │ ≢╙№╢NIOSH

─ ╩ ⅎ≡⇔╕℮⅜⁸₈♩ꜝfi☻ⱨ□כⱲ₉♪כ╩ ℮↓≤⌐╟╡

⌐ ⅎ╢↓≤⅜≢⅝╢↓≤⅜ ╠⅛≤⌂∫≡™╢⁹⇔⅛⇔⁸ ╙∕╣╒≥ ↄ⌂™╙

─≢№╢⌐╙ ╦╠∏⁸ ⇔≡™⌂™⁹ 

 ⌂− ⇔⌂™─⅛⁹1≈⌐│ ─ ⅜№╢≤ ℮⁹↓╣╩ ⅎ┌↓╣∞↑ ─

⅜ ╢≤™℮↓≤⅜ ≢ ╠╣≡™⌂™⁹╕√⁸₈♩ꜝfi☻ⱨ□כⱲ₉♪כ╩ ℮ ⌐│

№╢ ─ⱡ►Ɫ►⅜ ∞⅜⁸↓╣╩ ⅎ╠╣╢ ⅜ ⌂™≤™℮ ╙№╢⁹₈♩ꜝfi☻ⱨ

╩₉♪כⱲכ□ ℮√╘─ ⅜ ≤™℮ ╙№╢⁹ ⅎ┌ⱬ♇♪⅛╠ ™∆⌐ ∆

≢№╣┌⁸╕∏ⱬ♇♪─ ⌐ ⌐ ™∆⅜≈↑╠╣⌂™≤⁸₈♩ꜝfi☻ⱨ□כⱲ₉♪כ│ ⅎ

⌂™⅜⁸ │ ⌐ ™ ╛ ⅜ ↄ⁸∕─☻Ɑכ☻∆╠ ╣⌂™↓≤⅜ ™⁹╕√⁸☻
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Ɑכ☻─ ⅜♩☻꜠ⱶכ▪⁸╙≡⇔≥√⅝≢▪ꜞ◒⅜ ╡ ⇔≢⅝╢♃▬ⱪ─ ™∆≢⌂™≤

₈♩ꜝfi☻ⱨ□כⱲ₉♪כ⅛╠ ™∆ ⌐ ╠∑╢╟℮⌐⇔≡ ⌐ ∆↓≤⅜≢⅝⌂™⅜⁸∕

─╟℮⌂ ™∆⅜ ⌐│ ⌂™≤™℮ ╙№╢⁹ ≢ ╦╣╢ ™∆│◖fiⱨ◊כ♩

╩♩☻꜠ⱶכ▪⁸≡∫™≥ ╡ ∑╢∞↑≢⌂ↄ⁸∕─ ⌐ ╦∑≡◘▬☼╩ ╘≡⁸ ≢⅝

╢╟℮⌂ ─╙─⅜ ≤⌂∫≡™╢⅜⁸ ≢ ─ ⅜♩☻꜠ⱶכ▪│∆™ ╣

⌂™┌⅛╡⅛⁸ ∕╣⌐ ∫≡ ∆╢⌐│ ⌂ ╩ ∫√╙─⌐│⌂∫≡™⌂™

10 ⁹∕╣ ─ ─ ⌂ ≤⇔≡⁸ ⌐ ╩ ℮─│ ∞≤∆╢ ─

™╛⁸ ∆╢ ╙↕╣╢ ╙ ─ ⌐╟╢ ╩ ╗≤™℮⁸ ⌐ ™ ™╙№╢⁹ 

 

ᵒ ₈C- Leg₉ ∞⅜⁸  

 ₈C- Leg₉│ ─ ⱷכ♩♇○─♠▬♪╢№≢כ◌כⱲ♇◒ ─ ≢№╢

10 ⁹◖fiⱧꜙכ♃╩ ™ ⅝╩⅝∟╪≤◖fi♩꜡⁸≢─╢™≡⇔ꜟכ ⌐⅝╣™⌐ ↑╢

∞↑≢⌂ↄ⁸ ─ ≢│ ⇔™⁸ ∏≈ ╩ ╡╢↓≤╙ ≤⌂╢⁹⇔⅛⇔↓╣╙

⇔≡™⌂™⁹ 

⌂− ⇔⌂™─⅛⁹1≈⌐ ⅜ ™√╘⁸ ⅜ ↑╠╣⌂™ ≤™

℮ ⅜№╢⁹ ≢№╢↓≤⅛╠ ─ ≤⌂╡ ≢№╣┌ ⅜ ↑╠╣╢│∏

⌂─∞⅜⁸ ⅜ 270 ≤№╕╡⌐ ™─≢⁸ ─ ≤⌂∫≡™⌂™⁹⇔√⅜∫

≡ ≤⌂╡⁸ ≢│ 10 ╒≥ ⅛╠ ╠╣≡™╢⅜⁸ ⅛∏╦│כ◙כꜚ─ 170

⌐≤≥╕∫≡™╢⁹╕√⁸ ⅜ ⇔√₈GaitSolution ₉╙ √╟℮⌂ ╩ ⅎ≡™╢⅜⁸

↓─₈C- Leg₉ ⌐ ⇔≡│ ⌂ꜞⱢⱦꜞ♥כ◦ꜛfi⅜ ≤⌂╢⅜⁸∕╣⅜≢⅝╢

⅜ ⌂™℮ⅎ⌐ ─ ─ ≤™℮ ⌐╟╡ ⌂ꜞⱢⱦꜞ♥כ◦ꜛfi

╩ ↑╢ ⅜⌂™≤™℮ ╙№╢⁹↕╠⌐│₈C- Leg₉╩ ⅎ╢╟℮⌐∆╢√╘⌐

⅜ ╩ ™⌂⅜╠ ╩ ∫√╡⁸ ⅜ ⌂ꜞⱢⱦꜞ♥כ◦ꜛfi╩ ∫√≤⇔≡

╙⁸⌂╪╠ ⅜≈⅛⌂™√╘⁸∕╣╩ ⌐ ╦∑╟℮≤™℮▬fi☿fi♥▫Ⱪ⅜ ⅛⌂™

≤™℮ ╙№╢⁹ 

 

(3) ─ ⌐⅔↑╢  

⌐ 2≈─ ╩╖√⅜⁸ ≤⇔≡─ ⌐⅔↑╢ ⌐≈™≡⁸ ≤

─ 2≈⌐ ↑≡ ∆╢⁹ 

 

 

ᵑ  

⅜№╢≤™℮↓≤⅜№╢ ⅛∫≡™╢╙─≢╙ ⅜ ⇔™≤™℮ ⌐│⁸⅔ ─

─ ה ─ ╛ ─ ⅜≤≡╙ ⅝™≤ ℮⁹╕√ ╛

≤™∫√ ⌐ ∆╢ ⌐ ∆╢ ≤ ─ ≤™℮ ╙

№╢⁹ ⌐╙₈♩ꜝfi☻ⱨ□כⱲ₉♪כ─ ─ ≢╙ ╣√╟℮⌐⁸ ╩ ∆╢

√╘─ ⅜⌂↕╣≡™⌂™↓≤⌐╟╡ ⌐ ⇔≡─ ⅜ ≡ↄ╢≤™℮ ╙№╢⁹ 

 

ᵒ  

│☻ⱦכ◘  ─ ≢╛╢═⅝∞⁸↕╣╢═⅝∞≤™℮ ™ ⌐ ™╙─⅜№╡⁸ ╩
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℮─│ ≤™℮ ™╙ ⌐│№╢⁹╕√⁸ ─ ≤ ℮╙─│ ™√ↄ⌂™≤™℮ ╙

№╢⁹ ─ ⌐│ⱷ●Ⱡ╩⅛↑≡™╢ │√ↄ↕╪™╢─≢⁸ⱷ●Ⱡ╩⅛↑╢↓≤⌐ ⅜№╢

│№╕╡™⌂™≤ ╦╣╢⅜⁸↓╣⅜ ≤⌂╣┌ ℮≤ ℮⁹∕╣╩ ∆╣┌ ⅛╠

∫≡⇔╕℮╟℮⌂╙─│⁸≥╪⌂╙─≢№∫≡╙ ™√ↄ⌂™≤™℮ │ ≢│≤ ℮⁹

⌐╙⁸ꜞⱢⱦꜞ♥כ◦ꜛfi─ ≢™℮≤⁸™™ ╩ ∫≡ ╩∆╢≤ ↄ⌂╠⌂™⁸

◘Ⱳ∫≡™╢↓≤⌐⌂╢─≢│⌂™⅛⁸≤™℮↓≤⅜ ─ ≤⇔≡ ⌐№╢⁹ ∫≡⇔╕

∫√╠ ↄ⌂╢│∏─╙─⅜ ↄ⌂╠⌂™─≢│≤™℮ ≢№╢⁹ 

 

(4) ─ ⌐⅔↑╢  

 ─ ≤╙ ⅎ╢⁸ ⌐⅔↑╢ ⌐≈™≡╙ ⇔√™⁹╕∏│ⱴכ◔♇♩─

⅝↕╩≥℮ ⅎ╣┌╟™⅛⁸≤™℮╙─⅜№╢⁹ ⅜™ ≤ ═╢≤ ─╒℮⅜ ⌐ⱴ

│♩♇◔כ ⅝™─≢│⌂™⅛≤ ℮⅜⁸│∫⅝╡≤│ ⅎ≡™⌂™ כ◙כꜚ√╕⁹╢№╙

─ ╩≥℮ ⅎ╣┌╟™⅛≤™℮ ╙№╢⁹√⇔⅛⌐ ⅜™ │ ⅜№╢⅜⁸∕╣≢

│ ⌐ │№╕╡⌂™⅛≤™℮≤∕℮≤╙ ™ ╣∏⁸⌂⅛⌂⅛ ⇔™⁹╕√⁸ꜚ ◙כ

הכ ─כ◙כꜚ ⌐≈™≡│ ⌐↔ ⇔√≤⅔╡∞⅜⁸꜡ Ⱳ♇♩⌐≈™≡╙₈

▪♩ⱶ⅜ ⌐ ≡ↄ╣╢⌂╠™™↑╣≥ ⌂ ⅜ ╠╣≡╙ ╢₉≤ ╦╣√↓≤⅜№╢⁹

╙⇔⅛⇔√╠↓╣⅜ ─꜡Ⱳ♇♩⌐ ∆╢ ⌂ ∟≢│⁸≤╙ ℮⁹∕─ ─ ⅎ╠╣╢

≤⇔≡₈ ☼כ◦─ ≥כ◙כꜚ₉⁸₈ ╩ ┬ₐ ₑ─ ₉⅜№╢⅜⁸↓

─ 2 ⌐≈™≡│╟╡ ⌐ ⌐ ↕∑≡™√∞ↄ⁹ 

 

ᵑ ☼כ◦─  

 ⅜™≈╙ ─ ₁─⅔ ╩ ™≡™≡⁸∞⅛╠ ⅜ ↄ™⅛⌂™─≢│≤ ℮

─ ⅜↓╣≢№╢⁹₈↓℮™℮ ╠⇔™ ⅜№╢⅛╠⁸↓╣╩ ⅛⌐ ⅎ⌂™⅛₉≤™℮

≤↓╤⅛╠ ⅜ ╕╢≤⁸ ⅎ╢╙─│≢⅝⌂™ ⅜∆╢⁹ ─ ≢│⁸ ⌐ ⅎ╢

⅜⌂ↄ⁸₈↓℮™℮ ⅜ ⇔™₉≤™℮≤↓╤⅛╠ ╕∫√─≢⁸ ⅎ╢ ╩⌂╪≤⅛

╣√─⅛⌂⁸≤ ∫≡™╢⁹ 

╕√₈ │ủủ─│∏₉₈ ⅜™ │ủủ⅜№╢≤ ∞≤ ℮₉≤™℮╟℮⌂ ⁸

≢ ╩ ╘╢─╙╟ↄ⌂™⁹ ⅎ┌ ╩ ⌐≤╢≤⁸ ⅜∕─╟℮⌂ ⁸ ╩

∟⁸₈ ⅜ ↄ │ ≢∆⅛ ₉≤ ∆╢≤⁸ ╩ ↕╣√ │ 100Ɽכ☿fi♩⁸₈

⅛⌂™╟╡│ ™√╒℮⅜╟™₉≤ ⅎ╢⁹∕╣╩ │ ⌐ ↑≡ ⅜ ↄ ╩

∆╢─∞⅜⁸∕─╟℮⌂╙─│ ⌐│ ╦╣⌂™⁹ ∞≤ │ ℮⅜⁸

─ │ ─ ≤ ∂╟℮⌐ ⅜ ↄ≤™℮↓≤╩╙≤╙≤ ⇔≡│™⌂™─≢│≤

℮⁹∕℮⇔√ ₁⅜ ⌐ ⇔≡™╢↓≤│⁸ √ ⅜ ─ ≤ ∂≢ ⅜⌂™≤

™℮↓≤≢№╢⁹ │ ⌐ ╣⌂™⅛╠╟™⅜⁸ │ ─ ⌐ ╣╢⁹ │ ⅛∏≤╙⁸

╛ ╕≢ ⅎ≡™╢ ─╒℮⅜⁸ ⅜ ↄ∞↑─ ╟╡╙ ╕╣╢≤™℮ ⅜№╢⁹ 

☼כ◦ ≢│⌂ↄ⁸╕√ ה ⌐ ≠⅛∏⁸ ⅜ ╦╣╢ ⁸ ╩ ⇔

√ ⅜ ╦╣╢ ⅜№╢⁹ ∫≡ ∆╢╙─≢№╣┌⁸ ↄ∞↑≢│⌂ↄ≡ ╡ ╡╛∆

↕⁸ ╡╛∆↕│≥℮⅛⁹ ⌐ ↑≡╙╠℮╙─≢№╣┌⁸ ⅜⇔╛∆™⅛⁸ 1 ≢

≢⅝╢⅛⁹ ⇔⌂™≤⅝⌐│≥↓⌐≥╪⌂┤℮⌐ ∆╣┌╟™⅛⁹ ™≤↓╤ ╠╣√☻

Ɑכ☻≢─ │≢⅝╢⅛⁹ ─ ╛ ⅜№╢ ⌐╙ ⅎ╢⅛⁹ ∞∫√╡⁸ ⅜
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⅛∫√╡⁸ ─ ⅜№∫√╡⁸ ⅜№∫√╡⁸ ⅜ ⅛⌂™≤™∫√ ╙ ⅎ╢

⅛⁹∕─╙─╩ ℮↓≤⌐ ∆╢ ─ ⁸ ─ │ ╠╣╛∆™⅛⁹╕√ ⅜

∆╢╙─≢№∫≡╙⁸ ↕╣╢ ⅜∕╣╩ ℮≤ ≤⅛⁸№∫≡╟⅛∫√≤™℮╙─≢№╢⅛⁹

↓℮⇔√ ₁─↓≤╩ ⇔≡ ≡◒ꜞ▪∆╢╟℮⌂ ╩⇔⌂↑╣┌ ╦╣╢╙─⌐│⌂╠

⌂™≤ ℮⁹ 

 

ᵒꜚכ◙כ≤ ╩ ┬₈ ₉─  

≥כ◙כꜚ  ╩ ┬₈ ₉ ⌂ ╩ ℮ ⅜⌂⅛⌂⅛™⌂™≤™℮ ⅜№╢⁹ 

⅜₈GaitSolution ₉╩ ⇔√ ⌐ ╦∫√ √∟─ ╩ ⌐⁸ꜚ ╠⅛כ◙כ ┼─

כ◙כꜚ∏╕⁸≥╢╖≡╖≢╣ ⅜™≡⁸ ⌐ ⁸ ⅜

™≡⁸ ⌐₈ ₉ ⅜™≡⁸ ⌐ ⱷכ◌כ ⱷכ◌כ─◄fi☺♬▪⁸

⅜™≡⁸ ⌐ ⱷכ◌כ ♄fiⱤכ ⅜™╢≤™℮ ⌐⌂∫≡™

╢⁹∕╣∙╣ ∆╢ ⁸ ⅎ┌ꜚכ◙כ≤ ⁸ ⱷכ◌כ≤ ⱷכ◌

│כ ╩∆╢⅜⁸ꜚ ≥כ◙כ ⱷ⁸כ◌כ ⱷכ◌כ≤ │ ╠ↄ ∫√

↓≤∆╠⌂™≤ ℮⁹ 

 ₈Gaitsolution ₉─ ─ ─ ╩ ⌐ →╢≤⁸ꜚ ─כ◙כ ⌐≥╪⌂ ⅜ ⇔™≢∆

⅛≤ ↄ≤₈ ─ ─ ╩ ™≡ ™ ⌐ ╩♩כ◌≢כⱤכ☻₉₈™√⅝ ⇔≡ ⅝√™₉₈

─ │ ↕╣╢ ∂⅜⇔≡™╛₉₈ ─ ⅛╠™╤™╤⌂ ╩│™≡⁸⅔⇔╚╣⅜⇔√™₉

⌂≥─ ⅜ ≡⅝√⁹↓╣╩™⅝⌂╡ ≢№╢ ⱷכ◌כ╛ ⱷכ◌כ⅜

™≡ ╩ ≢⅝╢⅛≤™℮≤⁸⅛⌂╡ ⇔™≤™℮↓≤⅜ ≢⅝╢─≢│⁸≤ ℮⁹╕√⁸

─й☺כ♥☻₈│ ↕╪│ ─ ⅜ ™⅛╠ ™ ⅜ ╦╢≤ ⅜ ⌐⌂╡

╕∆₉₈ ─ ╩≤╘╠╣╢ ⅜№╢≤╟™₉≤™℮╟℮⌐⁸ ╩ ╡┌

╘≡╙─╩ ℮√╘⁸↓╣╙ ⌐│ ∆╢─⅜ ⇔™≤↓╤⅜№╢⁹∕↓≢ כ◙כꜚ⅜

≥כ◙כꜚ₈╢№≢♪▬◘ ₉≤ ◘▬♪≢№╢₈ ⱷכ◌כ≤ ⱷ

─≥₉כ◌כ ⌐ ∫≡⁸ꜚ ─♪▬◘כ◙כ ╩ ◘▬♪⌐╙ ⅛╢╟℮⌐₈ ─

─ │≥─ↄ╠™─ ♩ꜟ◒╩⅛↑╣┌╟™⅛₉≤⅛₈ │≥─ↄ╠™ ⅛₉

≤™℮↓≤╩ ⌐⇔≡ ⅎ╢≤™℮₈ ₉ ⌂ ╩ ⇔√⁹∕╣╩ ↑≡ ⱷכ

│כ◌ ⌐ ╩♦◙▬fi⇔≡ ─⇔╛∆↕╩ ⅎ⌂⅜╠⁸ ╩ ╘√╡⁸ ─ ╩

ⅎ⁸ ⌐ ⱷכ◌כ⅜ ♄fiⱤכ─ ⁸ ─ ╛ ♩ꜟ◒⁸

─ ⌂↓≤╩ ⇔√⁹ 

 ↓─╟℮⌐ ╩ ╡ ↄ ⌐│ ⌂ ⅜№╢≤™℮↓≤⅜↔ ™√∞↑

╢≤ ℮⁹₈ ₉ ⌂↓≤╩ ∆╢ │╕∞ ⌂™⅜⁸↓─╟℮⌂ ╩╙∫≤ ⇔≡

™ↄ ⅜№╢≤ ℮⁹ ≢─꜡Ⱳ♇♩─ ⌐√∏↕╦∫≡™╢ │ ™≤ ℮⅜⁸

╠ↄ ↄ⌂≥╪⌂⁸╙≡⇔╩╡≥╡╛≥כ◙כꜚ╛ ⅜ ™ ℮≤™℮ ╩↕

╣≡™╢─≢│⌂™∞╤℮⅛⁹╕√ ─ ⅛╠ ∂≡™╢≤↓╤≤⇔≡⁸ │

─ ⇔™↓≤╩ ╦╣╢≤ ╣ ╡╕⇔√≤™℮ ∂⌐⌂╡⁸ ─ ╩ ╦∏ ⇔ ∫

≡⇔╕℮↓≤⅜№╢─≢∕─ ⌐╙ ⅜ ≤ ℮⁹ 

 

⁸ ─ ⌐⅔↑╢ ⌐≈™≡ ⇔√⅜⁸↓╣│ ≢─꜡Ⱳ♇♩

⌐╙ ∆╢ ≤ ╦╣╢⁹ 
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4. ∫≡╙╠ⅎ╢ ꜡Ⱳ♇♩╩ ∆╢√╘⌐ 

 ⌐↓╣╕≢↔ ⇔≡⅝√↓≤╩ ╕ⅎ≡⁸ ∫≡╙╠ⅎ╢ ꜡Ⱳ♇♩╩ ∆╢√╘

⌐ ⅜ ⅛≤™℮↓≤⌐≈™≡─ ─ ⅎ╩ ═↕∑≡™√∞⅝√™⁹ 

 

(1) ─  

 ╕∏│₈ ⌐ ⅜ ⌂─⅛╩ ╢₉≤™℮↓≤≢№╢⁹ ⁸ ⌐ ≠ↄ ─ ∫√

─ ╩ ⇔√⅜⁸ꜚ │כ◙כ │ ╩ ╪≢™╢─⅛⁸ │ │ ╩ ╪≢

™╢─⅛⁸≤™℮↓≤╩⁸ │₈↓─ ⅜№╣┌↓╣⅜≢⅝╢₉≤™∫√ ⅛╠ ╣≡

╢ ⅜№╢─≢│⌂™⅛≤ ℮⁹ 

 ╕√ ⌐ ⇔≡─₈ ╦╣ ₉╩⌂ↄ∆↓≤⅜ ╕⇔ↄ⁸∕─√╘⌐│₈ ℮↓≤≢☻◐ꜟ

▪♇ⱪ∆╢╙─₉₈ ⌂╙─╟╡ ⌂╙─₉─ ╩ ∆ ⅜№╢≤ ℮⁹♬fi♥fi

─DSכ♪ ♩꜠─♁ⱨ♩⅜ ⌐ ∫≡™╢⅜⁸№─♁ⱨ♩─╟℮⌐ ─ ╡ ≢꜠

ⱬꜟ⅜ ⅜╡⁸╕√∕╣╩ ⅜ ∂╠╣╢≤™℮↓≤⅜ ⌂↓≤≢№╡⁸꜡ Ⱳ♇♩─ ⌐

⅔™≡╙ ╘╠╣╢↓≤∞≤ ⅎ≡™╢⁹ ╛ ⌐ ⅛╛∫≡╙╠∫√≤™℮↓≤≢│ ⇔↕

╛ │№╕╡ ╠╣⌂™⁹ ─ ∫√ ₈GaitSolution ₉╙∕╣╩ ∫≡ ↑╢╟℮⌐⌂

╢√╘⌐│ ⅜ ∫≡ ⇔ ⇔⌂™≤⌂╠⌂™⅜⁸∕─ ⅜ ⌐⌂╢≤

⅜ ⅜♃כ♦℮™≥╢╕ ╠╣≡™╢⁹ ⅜ ╕╣┌ ⌐∕╣╩ ∫≡ ⇔╟℮≤∆

╢⁸↓℮⇔√ⱪ꜡☿☻│≤≡╙ ⌂↓≤∞≤ ℮⁹ ⌐⁸∕╣╩ ⅎ┌ ≢╙≢⅝╢╟℮⌐⌂

╢≤™∫√╟℮⌂⁸ ⌂╙─╩ ╤℮≤∆╢↓≤│№╕╡ ↄ⌂™─≢│≤ ℮⁹☻▬☻─

Hocoma ⅜ ⇔√₈Lokomat₉≤™℮ ─√╘─ꜞⱢⱦꜞ♥כ◦ꜛfi ⅜№╢⅜⁸∕

╣╩ ↕╣√ ─ ╟╡₈↓╣≢ ∆╢≤⁸№╕╡ ↄ╛∫≡ↄ╣╢╙─∞⅛╠⁸

⅜כ◙כꜚ ⌐ ╡⇔≡⇔╕℮₉≤─ ╩ ™√↓≤⅜№╢⁹∕╣≢│ꜞⱢⱦꜞ♥כ◦ꜛ

fi⌐⌂╠⌂™─≢│⌂™⅛≤ ℮⁹ 

 

(2) ─  

⅜⁸™≈⁸≥↓≢ ℮─⅛⁸≤™℮↓≤╩ ⅎ⁸ ╘⌂ↄ≡│⌂╠⌂™⁹ ⅜⁸≤™℮≤↓

╤≢│ ╩ ∆╢ ⅜№╢⅜⁸ ⅎ┌↓╣⅛╠ ⇔≡™ↄ ─№╢⅔ ↕╪╛▬fi

♥ꜞ │ ≥╢№≢♩♇◕כ♃⌂ ℮⁹ ─№╢⅔ ↕╪≢№╣┌⁸↔ │⌂╪≤

⇔≡╙ ↄ⇔≡№→√™≤™℮ ∟⅜№╢─≢⁸ ⅔ ⅜⅛⅛∫√╡⁸™╤™╤⌂ ⅜

№∫≡╙⁸ ∫≡╖╟℮≤™℮↓≤⌐⌂╢─≢│⌂™⅛⁹╕√▬fi♥ꜞ │☻◐ꜟ▪♇ⱪ

⇔√™≤™℮ ⅜ ↄ⁸╕√ ─ │ ⅎ⌂™↑╣≥╙ │ ⅎ╢≤™∫√ ╩ ⁸

∆╢↓≤⌐ ⅜ ™≤ ℮⁹∕─ ⁸ ⌂─⅛⁸ ⌂─⅛≤™℮↓≤╙

─ ≢ ╘⌂ↄ≡│⌂╠⌂™≤ ℮⁹ 

 ╩ ⅜ ∆╢─⅛⁸↓╣⌐≈™≡╙ ⅝⅛↑╙ ╘⁸ ⌐⇔≡⅔ↄ ⅜№╢⁹

⌂─⅛⁸ ≢ ⇔≡╙╠℮─⅛⁸ ⅜ ℮─⅛⁸∕╣ ≢ ╢╙── ╙

ↄ ╦∫≡ↄ╢─≢ ⌂↓≤≢№╢⁹ 

 ╕√ ⌐ ═√↓≤∞⅜⁸ ↕╣╢ ⁸ ╩ ⇔⌂™≤ ⅎ╢╙─│≢⅝⌂™─≢

│≤ ⅎ╢⁹ 
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(3) ∕─ ∆═⅝  

 │ ⁸ ⅜™ ─ ╛ ⌐╟╢ ≤™℮─│ ─ ₁⅜ ⅎ╢╟╡╙∏∫≤

⇔™╙─⅜№╢≤ ∫≡™╢⁹ ⌐ ─╒℮⅜╟╡ ⇔™≤ ℮─│ ∞↑≢⌂ↄ ─

₁╙ ∂≢№╢⁹ ─ ⁸∕╙∕╙ ⌐╛╢ ⅜⌂™≤™℮ ∆╠№╢⁹ 

╕√⁸╙─╩ ∫≡⅛╠⁸↓╣╩≥℮⇔√╠ ⅎ╢≤ ℮⅛⁸≤ ╩ ╘╠╣╢↓≤⅜

№╢⅜⁸∕─╟℮⌂ ─╛╡ ≢│╟ↄ⌂™≤ ℮⁹╙∫≤ ⅛╠⁸ ⌐ ⅜ ⅛≤™

℮≤↓╤⅛╠╖≡™⅛⌂™≤ ⅎ╢╙─⌐│⌂╠⌂™≤ ℮⁹ 
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( 1) ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

( )  21 ₈ ₉ 

 

 

 

 

( 2) ╩ ≢ ⅎ╢⅛ 

 

 

 

 

 ( 3) ─ ≤─  

 

 

 

                   ( )  21 ₈ ₉ 
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( 3) ─ ≤─  

 

 

                ( )  21 ₈ ₉ 

( 4) ─  
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 ( 5) ⇔™ ─ ⅎ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 6) ₈GaitSolution ₉─  

 

 

 

  

⌐ ⇔√

GaitSolution

⌐

ⱣⱠ
╙כ♫▬◙♦

ה √ ⅜ ™
ה ™
ה ⌐ ⅜∆╢
ה ╩ ╡╢≤⅝⌐┬≈⅛╢
ה ─ ⅛╠ ⅜ ⅝⌐ↄ™
ה ⅜╗∏⅛⇔™

ⱣⱠ
ѝ
♄fiⱤכ

─ ─ⱳ▬fi♩
ה
ה ≢─
ה ─ ⅛╠ ⅜│↑╢
ה

⌐ ↄ

─ ⌐╟╢

≈╕ ╩ ∫⅛↑⌂™√╘⌐ ─ ⅝
╩≤╘╢⁸ ╙ ⅝⌐ↄↄ⌂╡

↑╢╟℮⌐│⌂╢⅜⁸
כ◐☻ ╩ ™≡™╢╟℮⌂ ⅝ ⌐ Ⱪ꜠כ◐╩⅛↑╢

╟℮⌐ ↄ
╙∫≤⅝╣™⌐ ↄ√╘⌐

⌂↓≤│

⇔™ ─ ⅎ⇔™ ─ ⅎ

⅛╠ ≈╕ ⅜ ∟╢ ⌐⁸

⌂Ⱪ꜠⁸≥╢↑⅛╩◐כ

∕─ ⅜⅝╣™⌐ ↑╢

⌐ ↄ
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( 7) ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 8) ≤ ∕─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )♥◒ⱡ◄▬♪ ◦☻♥ⱶ TAIS ╟╡   

  

™∆

ⱪכ꜡☻─∆™
∟ ⅜╡

ה

( )

( )
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( 9) ∕─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )♥◒ⱡ◄▬♪ ◦☻♥ⱶ TAIS ╟╡   

 

 ( 10) ₈♩ꜝfi☻ⱨ□כⱲ₈≥₉♪כC- Leg₉ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )♥◒ⱡ◄▬♪ ◦☻♥ⱶ TAIS ╟╡   

  

₈♩ꜝfi☻ⱨ□כⱲההה₉♪כ

₈C- Leg₉(♪▬♠ ◒♇Ⱳכ♩♇○ )
ההה ∞⅜

₈♩ꜝfi☻ⱨ□כⱲ₉♪כ⅜ ⅎ╢ ™∆
◖fiⱨ◊כ♩ ™∆ ≢

₈♩ꜝfi☻ⱨ□כⱲ₉♪כ⅜ ⅎ⌂™ ™∆
™∆ ≢
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ἶ  Ḧ ☻ᴣ ̗ βʢ 

2009₴ 11 17  

 

│ ⌐⌂╢≤ ⇔╙⅜ ─ ⅜ ⇔⁸ ⅝⅜™╙ ╣≡™ↄ─⅜ ≢№╢⁹

ה ≤™∫√ ─ ╖⌐ ∫≡™╢ ₁⁸╕√∕─ ─ ₁─ │ 2007

≢ 1,170 ™╢≤↕╣⁸2015 ⌐│ 1,500 ≤⌂╢↓≤⅜ ╕╣≡™╢⁹

─ ≤ ⅝⅜™⁸↓─ ╩₈ⱥ♩₉⁸₈⸗ⱡ₉⁸₈ ₉≤╩ ⌐⅝∟∫≤ ╖

╦∑≡ ⅎ╢≤™℮⅛√∟⅜ ─№╢═⅝ ≤ │ ⅎ≡™╢⅜⁸ │ ∏⇔╙∕℮⌂∫≡

│™⌂™⁹ 

│꜡Ⱳ♇♩─ ≢│⌂™⅜⁸Ⱬꜟ☻◔▪ ─ ⌐ 25 ╒≥ ╦∫≡⅝√⁹RT Robot 

Technology ꜡Ⱳ♇♩ ─╟℮⌂⁸ ╩ ∫√ │╒≤╪≥⌂™─⅜ ≢№

╢⅜⁸↓╣⅛╠─ ⌐│∕℮⇔√ ╩ ╡ ╣≡ ─ ╩ ⅎ≡™ↄ↓≤⅜ ⌐⌂

╢≤ ⅎ≡™╢⁹ 

 

 

1. ≤  

 ⌐ 60 ╩ ⅎ╢≤ ⅜ ∆╢≤™╦╣╢⁹ ⌐⌂╡™╤™╤⌂ ╩ ≈

≤⁸ ℮⌂╣┌∕─ ─ ⌐™∫√╪ ⅜≢⅝ ╗╦↑∞⅜⁸ ─ ≤™℮╙─│∕─

╩ ╘╢↓≤─╖⌐⁸ ⅜№√∫≡™╢╟℮⌐ ℮⁹∕╣╩ ⅎ≡ ─ ─⅛√∟⌐ ╙

℮≤™℮╟℮⌂ ⅎ╛ ⅜⌂™≤™℮─⅜ ≢│⌂™⅛≤ ℮⁹↓╣⌐│ ─₈ⱥ♩₉⁸

₈⸗ⱡ₉⁸₈ ₉≤⅜ ⌐ ╖ ∫√⅛√∟≢─ ⅜⌂↕╣≡™⌂™≤™℮ ╙№╢⅜⁸

─ ↑ ─ ⌂ ╙ ⌐№╢≤ ℮⁹ ≢ ⅛╩∆╢≤™℮ ─ ⅎ╩ ∫

≡™╢ ⅜ ⌐│ ⌂ↄ⁸ ↑ ─ ⅜ ™⁹√∞⇔ ⁸ ─ ⅜ ≤⌂

∫≡™ↄ ≢│⁸ ⌐⌂∫≡╙ ≢№╡√™⁸ ≢№╡√™⁸ ⇔√™≤™℮

∟╩ ∫√ ₁⅜ ⅎ≡™ↄ─≢│⌂™⅛≤ ╦╣╢⁹∕℮⌂╣┌ ─ ╡ ╙⁸ ─

╟℮⌂ ┼─ ⅛╠⁸ ⅛⌂ ╩ ∆╢√╘─ ╩

⅝ ∆╟℮⌂ ┼≤ ⇔≡™ↄ─≢│⌂™⅛≤ ℮⁹ │∕─ ⌐

№╢─⅛╙⇔╣⌂™≤ ⅎ≡™╢ 1 ⁹ 

 

 

2. ≢╖╢ ─  

│ 1993 ⌐ ⅜ ↕╣≡ ╘≡ 1≈─ ≤⇔≡ ╘╠╣╢╟℮⌐⌂∫

√⁹1993 ≢│ 7,735 ≤™℮ ≢№∫√─⅜⁸2000 ⌐ ⅜ ↕

╣√↓≤╙№╡ ⌐ ┘≡⁸2007 ⌐│ 1 2,608 ≤⁸ 1.6 ─ ≤⌂∫√⁹ 

⌂ ─ ─ ⌐≈™≡ ⇔√╙─⅜⁸ ≢│№╢⅜⁸ 2≢№╢⁹⅔

╗≈│ 1999 ⌐ 2,303 ≢№∫√─⅜ 2007 ⌐│ 4,540 ⌐⌂∫≡⅔╡⁸↓╣│
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1,243 ⅜ 1 ⇔≡™╢ ≤⌂╢⁹ ─ ≢ⱨꜝ◓╩♃כ♦─ ⇔√

╙─⅜ 3≢№╢⁹Ɽכ♁♫ꜟ⌂ ⅜ ⅎ≡⅝≡™╢╟℮⌐ ⅎ╢⁹ 

 

 

3.₈ ⇔⌐ↄ™₉≤™℮ ╩ ⅎ╢  

─ │ ≤ ═╣┌ ⅝⌂╙─≤⌂∫≡⅝≡™╢╙──⁸ ⇔⌐ↄ™≤™℮

╩ ⅎ≡™╢⁹ 

∕─ ≤⇔≡╟ↄ ⅜ →╠╣╢⁹ ⌐ ╩ ╠⌂™ ™ ⁸ ╙

╘ ⁸ ╢ ⅜ ⌂™⁸ ⌂─≢ ─ ⌂≥ ⅎ√↓≤⅜⌂™⁸ ₁™╤™╤⌂

⅜№╢⅜⁸ │ ─ ↕⅜ ⌐ ⌐ ╦∫≡™⌂™≤™℮↓≤≢│⌂™∞╤℮⅛≤

℮⁹╕√⁸ ⌐ ─ ≢ ╦╣≡⅝√≤™℮↓≤╙№╡⁸ √∟─ ≤│ ╡

↕╣√╙─⁸ ⌂╙─≤™℮ ╙№╢⁹∕─ ⁸ ─ ⅎ╢ ─

╛⁸₈ⱥ♩₉⌐╟╢ ─⧵≥☻ⱦכ◘ ≢ ↕╣╢ ₈⸗ⱡ₉⌐╟╢ כ◘

ⱦ☻≤⅜℮╕ↄ⅛╖ ∫≡™⌂™≤™℮ ╙№╢╟℮⌐ ℮⁹ 

∕℮⇔√ ≢⁸₈ ⅜ ╕⌂™─⌐ ⌐ ↕╣≡™╢₉⁸₈ ⌂ ⅜ ─

╩ ⇔≡™╢₉≤™℮ ⅜№╢─╙╕√ ≢№╢⁹ ⌐ ─ ─ ⇔⌐⅔

™≡│⁸ ─ ⌐≈™≡─●▬♪ꜝ▬fi⅜ √⌐ ↕╣⁸₈ │ ⅝ ⅜╡ ─

╩ ∆╢√╘─╙─≢№╡⁸ ╡⁸ ⅝ ⅜╡⁸ ∟ ⅜╡⅜ ╕╠⌂™≢≢⅝╢

─ │ ╘⌂™₉≤™℮↓≤≤⌂∫√⁹ │∟╞∫≤ ∞⅛╠ ℮≤™℮╟℮⌂ ™ │

─ ≢│ ╘⌂™≤™℮↓≤≢№╡⁸ ⌐∕─╟℮⌂ ≢ ⇔≡™√ ₁⅛╠

⌐ ⅝│⅜∆≤™℮↓≤⅜ ⌐ ╦╣√⁹ 

 

 

4.₈ ⌐⅔↑╢ ≤ ⌐ ∆╢ ₉─  

─ │⁸ ─ ≢│⁸ ─ ⅜№╡⁸⅝╦╘≡ ≢№╢√╘

╦╣≡↓⌂⅛∫√⁹⇔⅛⇔⁸╙⇔⅛∆╢≤⁸↓℮⇔√ ↓∕⅜ ╩ ™⌐ↄↄ↕∑≡

™╢ 1≈─ ≤⌂∫≡™╢─≢│⌂™⅛⁸≤™℮ │№∫√⁹ 

∕↓≢⁸₈ ─ ₉⌐╟∫≡⁸₈ ⌐⅔↑╢

≤ ⌐ ∆╢ ₉⅜⌂↕╣√⁹ ─ │ 698 ≢⁸℮∟ 630 ⅜ 65

─ ≢№∫√⁹ ⇔≡™╢ ≢ ™─│⁸ ⁸ ™∆⁸∂╞ↄ∕℮

⁸ ⁸ ∆╡⁸≤™∫√ ≢№∫√ 4 ⁹ 

≢ ∫√↓≤⅜№╢ ₁⌐ ∆╢ ≢│⁸₈ ™ ה ╩ ╣≡ ∫√₉⁸₈

⇔≡ ∫√₉⁸≤™℮ ⅜₈ ⌐ ╦⌂ↄ≡ ∫√₉≤™℮ ╩ ⅎ≡⅔╡⁸

─ ≢│ ─ ⌐ ╦∑╢ ↓∕⅜ ⌐ ⇔≡ ╙ ≤™╦╣≡™╢⅜⁸

⌐≤∫≡│ ∏⇔╙∕℮≢│⌂™≤™℮↓≤⅜ ╠⅛⌐⌂∫√ 4 ⁹ 

╕√⁸698 645 ⅜ ╩ ⇔≡ ⇔≡™╢≤ ⇔≡⅔╡⁸ ⌐ ⇔≡

™╢ ╩ ⌡╢≤ ⁸₈ ⅜ ⌐⌂∫√⅛╠₉≤™℮ ⅜ ─ 49.8 ≢ 1

≤⌂∫≡⅔╡⁸₈ ∟ ה╡⅜ ⌂≥ ⅜ 1 ≢≢⅝╢╟℮⌐⌂∫√⅛╠₉≤™℮ ⌐

≈⌂⅜∫√≤™℮ ≢ ↕╣≡™╢ ₁│ 27.8 ⌐≤≥╕∫≡™√ 4 ⁹ 

╩ ™ ↑≡™⅝√™⅛⁸≤™℮ ─ ⌐ ∆╢ ™⌐│⁸500 ─
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⅜ ™ ↑√™≤─ ╩⇔≡⅔╡⁸╕√⁸ ∂╟℮⌂ ─ ─ ⌐ ╩ ╘√™⅛⁸≤

™℮ ™⌐│ 8 ─ ⅜ ╘√™≤ ⇔≡™╢ 5 ⁹ 

700 ⌐∆⅞⌂™ ─ ≢│№╢╙──⁸№╢ ≢│↓↓⌐ ─ ─ כ♬─

☼⅜ ╦╣≡™╢─≢│≤ ℮⁹ ⁸│☼כ♬─ ─ ╘╢ ─

╩ ∫≡ ≢ ↑╢╟℮⌐⌂╢↓≤ ⌐№╢─≢│⌂ↄ⁸ ╟╡╙ ⅜ ⌐⌂╢⁸

⌐⌂╢⌂╠ ™√™≤™℮╙─≢№∫√⁹↓╣│ ⌂ ∟≢№╢╟℮⌐╙ ℮⁹√∞⇔⁸

≤ ∫≡™╢≤™℮↓≤≤⁸ ⇔≡™╢≤™℮↓≤⅜ ┘≈ↄ⅛≥℮⅛│ ─

╩╙≤⌐↕╠⌐ ⅎ≡™ↄ ⅜№╢≤↓╤∞≤ ℮⁹ 

 

 

5. ⌐ ╘╠╣╢  

⌐ ╘╠╣╢ ⌐│⁸ ╛ ⅜™ ─ ⌐ ∫√ ≢№╢↓≤⁸

⌐ ╦∑ ⌐ ∂≡ ⅜ ≢№╢↓≤⁸ ┘ ⌐ ⇔√

≢№╢↓≤⁸ №╢™│ ─ ⌐╟∫≡ ⅜ ⌂╦╣⌂™↓≤⁸ ♃ⱨ▪ה

☻ⱦכ◘כ ⌐╙ ⇔√ ≢№╢↓≤⁸ ⅜№╢⁹↓╣╠│ ─╙─≤ ℮⅜⁸

⌐│⌂⅛⌂⅛∕℮│⌂∫≡™⌂™≤™℮ ⅜⇔≡™╢⁹ 

─╙≈ │⁸ ≤ ≤⌐ ↕╣╢⅜⁸∕╣∙╣⌐≈™≡ ─

─ ⅎ╢ ╩╖╢≤⁸ ⌐≈™≡│⁸ ⌂ ≢№╢⁸™╤™╤⌂

≤⇔≡─ ⁸ ₁⌐≈™≡─ ⅜╕∞╕∞ ╣≡™╢⁸ ╙ ≡™⌂™⁸

⌐ ╦╣≡™╢ ≢─ ─ ⌐╙╕∞╕∞♅▼♇◒⅜ ∫≡™⌂™⁸ ⅜ →╠╣╢⁹

╕√ ⌐≈™≡│⁸ ─ ⌂ ╛ ─ ⁸ ⌐ ╦╣≡™╢ ⌐

≈™≡─ⱷ☻⅜ ∫≡™╢≤│ ™⌐ↄ™ ⌐№╢⁹ 

 

 

6. ⌐ RT╩ ╖ ╗⌐№√∫≡ ∆═⅝↓≤ 

⌐RT╩ ╖ ╗≤™℮ ⌐│⁸∕╣⌐╟∫≡≥℮ ╦╢⅛╩₈ ⅎ╢ ₉₈ ∑╢

₉⇔⁸ ⁸ ╩ ≢ ∆╢↓≤⅜ ≤ ℮⁹∕─ ⁸™™₈⸗ⱡ₉⅜

≢⅝╢⁸ ─╟™⁸ ≢⁸ ≢⁸ ╙╟™₈⸗ⱡ₉╩ ∫≡™↓℮≤™℮ ⅎ≢

╘≡™ↄ─≢│⌂ↄ⁸ ⌐ ╦╣╢⁸ ™√™⁸ ⇔√™≤ ╦∑╢ ╩≥℮ ╢⅛

≤™℮≤↓╤⅜◌◑≤⌂╢≤ ℮⁹ ≢│⁸ ╢ ≤ ∆╢ ≤⌐⅛™ ↕╣√≤↓╤⅜№

╢╟℮⌂ ⅜⇔≡™╢⁹ 

 

 

7. ⌐ ∆╢ ─ ™  

─ ─ ⌐│⁸ ─ ⅜№╢ ≢⁸₈⸗ⱡ₉╩ ∫≡ ─ ⅎ╩∆

╢↓≤⌐≈™≡⁸ ╩∆╢ ⌐╙ ↑╢ ⌐╙ ⅜№╢⁹↓─ ╩ ↕∑⌂↑╣┌⌂

⅛⌂⅛ ─ ⅜ ╕⌂™≤™℮≤↓╤│№╢≤ ℮⁹∕℮⇔√ ⌂ ╙№╡⁸

≢│ ↕╣√ №╡⅝⁸ ≢│ ⅜ ≢⅝╣┌ ≤↕╣╢╙─╩ ≢╙

≢⅝╢⁸≤™∫√ ─ ─ ╙ ≡⅝≡⇔╕∫≡™╢⁹ ⌐⅔™≡ ⅜

⌂╙─≤⇔≡ ↕╣╢╟℮⌐⌂∫≡⇔╕∫√ ─ 1≈⌐│⁸ ⌐ ∆╢ ─ ™─
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⅜№∫√≤ ℮⁹ 

⌐⅔↑╢ ⌐ ∆╢ ─ ™≤™℮╙─│⁸ ⅛╠ ⁸ ⁸

┼≤ ╡ ╦∫≡⅝√≤─ ⅜ ≢№╢⁹ ─ ↑ ─ │ ⁸⅔ ≤™℮╙

─≢№∫√ 6 ⁹2000 ─ ─ │ ⅛╠ ┼─ ╩╙√╠⇔⁸∕╣

⌐╟∫≡ ↑ ╙ ╛ ⅜≢⅝╢ ⌐⌂∫√≤╙™ⅎ╢⅜⁸ ⌐│ ╩

↑╢√╘⌐│╕∏ ╩ ↑╢ ⅜№╢≤™℮ ⅜№╡⁸╕√ ⌐≈™≡╙№╢

─ ⇔√ ∞↑╩ ⇔√ ≢ ↕╣╢⅛√∟≤⌂∫≡⅔╡⁸ ↑ ⅜

⇔≡ ⅜ ↑╠╣╢╟℮⌐│⌂∫≡™⌂™≤™℮─⅜ ≢№╢⁹ ≤⇔≡⁸ ↑ ─◔▪

ⱴⱠכꜗ☺כ╛ כ◙כꜚ ┼─ ⅜ ™≡⇔╕∫≡™╢≤ ⅎ╢⁹ 

 

 

8. ─ ─ ה ─ ╖≤  

─ ה │ ⅜ ≢ ⌐ ╩ ⇔≡™╢↑╣≥╙⁸

⌐│⁸ ≢№╢ ⅜ ⌐ ∆╢ ╖≤⌂∫≡™╢⁹⇔⅛⇔⌂⅜╠ ─

│ ∏⇔╙ ⌐ ∆╢ ╛ ⌂ ╩ ⇔≡™⌂™≤™℮ ⅜№

╡⁸╕√ ∆╢ ─ ⌐™╢ ╛◔▪ⱴⱠכꜗ☺כ ╙ ≢№╢≤─

╙№╢⁹╕√ ⌐╙™╤™╤⌂ ─ ה ╩∆╢ ⅜№╢⅜⁸↓╣

╠│ ⱣꜝⱣꜝ⌂ ≤⇔≡ ╦╣≡™╢≤™℮─⅜ ≢№╢⁹╕√ ╩ ⇔√╠

⇔∫┐⌂⇔≢∕─ ─ⱨ◊꜡כ╛♅▼♇◒⅜⌂↕╣≡™⌂™≤™℮ ⁸₈ ה ₉─

╡─ ╣⁸ ╛ ─ ≤™℮ ╙№╢⁹ ⌐≈™≡™ⅎ┌⁸

╟℮╛ↄ ─ ╩ ℮ ≤⇔≡ JASPEC ☿fi♃כ ≤™

℮ ⌂╙─⅜ ⌐ 1≈ ╠╣√⁸≤™℮꜠ⱬꜟ≢№╢⁹ 

│ ≤™℮₈⸗ⱡ₉∞↑⅜№∫≡⁸∕╣╩ ╡ ↄ ₁─ ─ ⅜ ╣≡™╢─

⅜ ≢№╢⁹ 

 

 

9. ─ ≤  

⌐│ ⅜ ↄ⁸ ⌐ ⇔√ ≢ ─ ⅜≢⅝≡™╢≤™℮

⌐│ ⅜ ≢№╢⁹ ⌐ ↕ⅎ∆╣┌≤™℮⅛√∟≢ ⅜ ╠╣≡™╢≤™℮

⅜№╢≤ ℮⁹ ─ⱷכ◌כ⌐ ∆╢ ─ ≢│⁸ ─ ⌐ ╩

╦∑√⅛√∟≢ⱦ☺Ⱡ☻╩⇔≡™⅝√™≤ ⇔√─⅜ ≢№╡⁸ ╙ ⌐ⱦ☺Ⱡ

☻╩⇔√™≤ ⅎ≡™╢─│╦∏⅛ 18.2 ≤™℮ ≢№∫√⁹ 

⇔⅛⇔ │ ⁸ ─ ⱦ☺Ⱡ☻⅛╠─ ─ ⌐ ≡™╢≤ ⅎ≡™╢⁹

↕╠⌐ ⅜ ↄ ╦╣≡™ↄ╟℮⌐⌂╡⁸ ─ ╩ ↕∑╢√╘

⌐│⁸ ╩ ╡ ↄ ≡─ ⅜ ╩ ┼─ ╩ ╗ ∆╢↓≤

⅛╠ ∆╢↓≤⅜ ≢№╢≤ ℮⁹∕╣≤ ⌐₈⸗ⱡ₉│₈⸗ⱡ₉⁸₈ⱥ♩₉│₈ⱥ♩₉

≤™℮↓≤≢│⌂ↄ≡⁸₈ⱥ♩₉⁸₈⸗ⱡ₉⁸₈ ₉⅜ ⌐⅝∟╪≤ ╖ ∫√⅛√∟≢─⁸

Ɫכ♪≤♁ⱨ♩─ ⌂ ⱦ☻─◦☻♥ⱶכ◘ ⅜ ≤⌂∫≡⅝≡™╢≤ ∂≡™╢

7 ⁹ 
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10.↓╣⅛╠─ ─ ⅝ ≤ ─  

50 ⌐│ │ ∆╢≤ ╕╣≡⅔╡⁸ ─ ─ ╖⅜ ≤│

ⅎ⌂™⁹ ─ ⌐ ∆╢ ╙ ⌐№╢⅜⁸ ─ ╩∕─╕╕ ↑≡│™

↑⌂™│∏≢№╢⁹∕℮⇔√ ≢⁸ ─ ╩ ⇔⁸∕╣╩℮╕ↄ ⇔⌂⅜╠⁸

─ ⌂ ╩☻ⱦכ◘─┼₁ ∫≡™ↄ↓≤⅜ ╘╠╣╢≢№╤℮⇔⁸∕─ ⌐ RT│ ⌂

─ 1≈≤⌂╢≤ ╦╣╢⁹ 

╕√⁸↓╣⅛╠─ ─ ⅝ ╩ ⅎ√ ⌐│⁸ ╩ ↑╢≤™℮↓≤╙╙∟╤╪

≢│№╤℮⅜⁸∕╣≤≤╙⌐ ─ ⅝⅜™≤™℮ ╙ ╘≡⁸ ⌐ ╠⅛─⅛⅛╦╡

╩╙≈⁸ ⌐⅔™≡ ╠⅛─ ╩ ℮⁸ ◖Ⱶꜙ♬♥▫⌐ ∆╢⁸≤™∫√╟℮⌂↓≤

⅜≢⅝╢╟℮⁸ ⅜ ≢ ⅝ ╩ ⇔⁸⌂⅔⅛≈ ≢⅝╢╟℮⌂ ◦☻♥ⱶ⅜≢⅝

╢≤™™≤ ⅎ≡⅔╡⁸ ╙↓℮⇔√ ◦☻♥ⱶ⌐ ∫≡ ⇔⅜ ╦╣╣┌╟™≤ ∫

≡™╢⁹ 

 ∕↓≢∕℮⇔√ ─ ╩ ⅎ╢╙── 1≈⌐⌂╠⌂™⅛≤™℮▬ⱷ⁸≢☺כ♬♅▬ ⅜⁸≤

№╢ ≤ ╪≢⁸₈ꜞ▪ꜝ▬Ⱪ ₉≤™℮ RT╩ ⇔√ ◓fi♬כ꜠♩ ─

⌐ ╡ ╪≢™╢≤↓╤≢№╢⁹↓╣│ ─√╘─ ⁸ ≢№╢⁹⌂

⅔ ↕∑╢⌐№√∫≡│⁸↓╣╩ ≢ ╢─≢│⌂ↄ⁸ ♬fi◓ⱷ♬כ꜠♩√⇔≥╪∟⅝

─כꜙ ─ ≤☿♇♩≢ ⅎ≡™⅛⌡┌⌂╠⌂™≤ ⇔≡™╢ 8 ⁹ 
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( 3) ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( ) ה  ₈ ₉(2007 )  
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 ( 5) ⌐⅔↑╢ ≤ ⌐ ∆╢ (∕─ 2)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( ) ─  

₈ ⌐⅔↑╢ ≤ ⌐ ∆╢ ₉( 20 3 )  

 

( 6) ⌐⅔↑╢ ⌐ ∆╢ ─ ™─  
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( 7) ─ ≤  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                       

 ( ◓fi♬כ꜠♩ (8 ₐꜞ▪ꜝ▬Ⱪ( )ₑ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )▪◒♥▫Ⱪꜞfi◒ֿפ  

  

ₐⱢכ♪ₑ≤ₐ♁ⱨ♩ₑ
─ ⱦ☻─⁷כ◘
⁷◦☻♥ⱶ

20001993
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˺ ḹ ˺ ᶅ ֗  

̝ ˲ Ẏᾎ̝ ˗  ʝ  

2009₴ 12 14  

 

│⁸ ≢ 16 ⁸ 1,100 ╗ ⁸ 633 ⁸

501 ≤™℮⁸ ╩ ≤⇔√ ╩ ∫≡™╢⁹ │ ╩ ⇔√

⁸∕─╕╕ ≤⇔≡ ⌐ ⇔⁸ ─ ─ ⌂≥╩ ↑⁸ ≢╙

ↄ ⅜№∫√─∞⅜⁸40 ╩ ⌐ ⅎ╢≤↓╤⅜№╡⁸ ─ ⌐ ∫≡ 17 ╒≥⅜ ≈⁹ 

 

 

1. ─  

 ⌂⅜╠ ─ ≢│⁸ ꜞⱨ♃כ ꜞⱨ♃⁸כⱬ♇♪ ─ꜞⱨ♃כ ⁸

☻▬♇♅⌐╟∫≡ ⅜ ⅜∫√╡⁸ ⅜ ⅜∫√╡∆╢ ◑ꜗ♇☺ⱬ♇♪⁸ ꜞה∆™

ⱨ♃כ ⅝ ⁸ ╛ ⌂≥≢ ℮◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ⁸≤™∫√ ─

⌂◒♥כ꜡≡╘ ⇔⅛ ╦╣≡™⌂™─⅜ ≢№╢⁹ 

∕╣≢│ ─ │⁸╕√ ≢ ╩∆╢ │⁸ ⌐ ╩ ∆╢↓≤⌐≈™≡≥

℮ ∫≡™╢─∞╤℮⅛⁹∕─ ╩ ╢═ↄ⁸ ─ ≢▪fi◔כ♩╩ ⇔≡╖√⅜⁸∕

─ ⅜ 1─≤⅔╡≢№╢⁹╕∏⁸ ≢ ↄ 102 ─ ╩╖╢≤⁸₈

⌂╠ ⌐ ╩ ∆╢═⅝₉⅜ 41 ⁸₈ ⅜ ╕⇔ↄ⁸ ⌐ ╩ ℮─│ ⅜

№╢₉⅜ 58 ≢№∫√⁹↓─ ⌐│ │⅛⌂╡ ™√⁹≤™℮─╙⁸ ─ ⌐ №╢

─ ≢╙⁸ ─ │ ∕℮™℮↓≤⌐│ ⅝⌐ ╡ ╪≢⅝√≈╙╡≢№╡⁸ ╩

↕╣╢ ╙∕℮™℮ ╩ ⇔≡ ╢ √∟╙ ™─≢⁸ ─ ≤⇔≡│

⌐ ⇔≡ ⅝⌂╙─≢№╤℮≤ ∫≡™√⅛╠≢№╢⁹╕↕⌐ ╛ ≢№∫√⁹

╙⇔ ─ ╙ ╘√ ™▪fi◔כ♩╩≤╣┌ ╠ↄ ⌂ ⅜╙∫≤ ↄ⌂

╢╙─≤ ℮⁹ ⌐⁸ ∂ↄ 1⌐ ╩ ⇔≡№╢⅜⁸ ─◔▪ⱴⱠכꜗ☺כ

≢ ╘╠╣≡™╢⁸ ─ ⅜ ╩ ℮─⌐ ℮≤╩☻ⱦכ◘⌂℮╟─≤⁸╡√

℮⅛─ⱪꜝfi╩ ⅎ ⅝╩∆╢ 16 ⌐⁸₈ ─ ⇔≡™╢ ─ 35

1 ◔▪ⱴⱠכꜗ☺כ ⌐⁸a ™ ⅜ ╣┌⁸ ⌐ ⇔√™⅛ ₑ≤ ⇔√╠⁸

≥─╟℮⌂ ⅎ⅜ ∫≡ↄ╢≤ ™╕∆⅛ ₉≤ ™√ ╩╖╢≤⁸₈ │ ⅎ≡™⌂™₉

≤™℮ ⅜ 6 ≤ ⅛∫√⅜⁸₈ │ ⌐ ╗₉⅜ 1 ⁸₈ │≥∟╠⅛≤⇔√╠

╗₉⅜ 5 ⁸₈ │╛╛ ₉⅜ 4 ≤™℮ ≢№∫√⁹ 

╕√⁸ ⌐ ∆╢ ─ ╩ ∆ ─ ⌐⌂╠⌂™⅛≤™℮↓≤≢⁸ ≢

↕╣≡™╢₈⅛⌂⅜╦ ₉⌐⅔↑╢ ⅛╠─ ─ ⌐ ⌐ ∆╢

⅜≥╣ↄ╠™№╢⅛⁸ ⅎ≡╖√ 2 ⁹↓─ │⁸ ─ 800 ─ ⌐

ⅎ⁸ ─ 500 ⅜ ∆╢⁸ ≢│ ⌐ ─⌂™

⅝⌂ ≢№╢⁹∕↓≢│ 2007 2009 ─ 3 ≢ 498 ─ ⅜№∫√─∞⅜⁸

⌐ ╦╢╟℮⌂ │╦∏⅛ 6 ⌐ ⅞⌂⅛∫√⁹ ─ ⌐⅔↑╢ ⌐ ∆╢
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ⅎ │↓─╟℮⌂꜠ⱬꜟ⌐№╢≤™℮↓≤⅜↔ ™√∞↑╢─≢│≤ ℮⁹ 

 ─ ⌐ ∆╢ ⁸ ≤™∫√╙─⌐≈™≡─ ╩⁸∕╣∙╣─

⌐╕≤╘╢≤ ─╟℮⌐⌂╢⁹⅔∕╠ↄ↓℮⇔√↓≤⌐ ∆╢ ⌂ ∆╠⌂↕╣

≡™⌂™─⅜ ≤ ℮⁹ 

─ ⌐ ∆╢ │ │  

ₒ ₓ 

⅜⌂™⁸ ⌐▪◒☿☻≢⅝⌂™⁸ ─ ⌐ ⅜№╢ ⱦ♦○⅜ ≢⅝⌂

™ ⁸ ⌐⅔ ╩ ⇔╗ 

ₒ ₓ 

⅜⌂™⁸ ⅜ ™⅛⁸≥℮⇔≡ ™⅛ ⅛╠⌂™⁸ ─ ≤ ⌐ ⁸

≢◌Ᵽכ↕╣╣┌ ⌐ ℮∞╤℮ ╦↕╣╢∞╤℮  

ₒ ₓ 

⅜⌂™⁸ ⁸ ⌐ ⅜№╢⁸ ∆╢ ⅜⌂™⁸ ∆╢ ⅜⌂™⁸

⌐╙⌂╠⌂™ 

√∞⇔⁸ ≢ ╘╠╣√ ∞↑│ ∞∫√ 

ₒ ₓ 

⅜⌂™⁸ ⅜⌂™⁸ ≢⌂™≤ ⅎ≡™╢⁸ ⌐ ⅜ ∞⌐ ™ 

ₒ ⌐ ─ ₓ 

⅜⌂™⁸ ⅜⌂™⁸√∞⇔ ⌐ ⌂ │ ⌐  

ₒ ₓ 

ↄ ⁸ ─ ≤ꜞⱢⱦꜞ♥כ◦ꜛfi ⌐ ⁸ ─ ─ ⅜⌂

™ 

ₒ ה ₓ 

⅜⌂™⁸ √∟─ ≤ ⅎ≡™╢⁸≈╙╡╙⌂™⁸ 

╕≢ ⌐≈™≡ ⅜⌂™─≢ ┘ Γ ╩ ⇔√⅜╖╪⌂ ╦╣⌂⅛∫√Δ⁸

Γ ─ ⅜ ℮│∏╙⌂™ ╕≢╙ ⌐ ⇔╕ↄ∫√

⌐ ╩ ↑≡⇔╕∫√Δ ─ ™ ⅛╠ ⌐ ╢  

 

 ╕√⁸ ⌂⅜╠ √╡ ─↓≤≢│№╢⅜⁸ ╠╣≡™⌂™╙─│ ╦╣⌂™⇔⁸ ╡⅛╠

∫≡ ⅛∫√≤™℮ ⅜ ╠⌂↑╣┌ ⌐ ∆╢ │ ⌐│⌂™⌐ ⇔™╦↑≢

№╢⁹ ₈↓─ ╩ ∫≡ ⅛∫√₉≤™℮ │╒≤╪≥ ™√↓≤⅜⌂™⁹↕╠⌐ ꜝ

▬fi≢№╣┌⁸ ─™™ ╩ ∆╣┌⁸ ╕≢ 1 √╡ 500 ─╙─⅜ 3,000

╣╢╟℮⌐⌂╢≤™℮⅛√∟≢ ◖☻♩╩ ╘╢╙─⅜ ≡ↄ╢─∞⅜⁸ ─ ≢│

╖ ⁸ ⌐∕℮™℮╙─⅜ ⇔⌂™√╘⁸∕─ ≤⇔≡ ⅜ ↕╣⌐ↄ™≤™℮

╙№╢⁹ 

 

 

2. ─ ⌂ ™ √∟│ ⌐≥─╟℮⌂▬ⱷכ☺╩ ∫≡™╢⅛  

⅜ ⅎ≡™∫≡⁸ ™ ⅜ ∫≡™ↄ ≢ ─ ╩≥℮∆╢─∞≤™℮ ⅜↕

╣╢↓≤⅜ ™⅜⁸ ⌐ ╘≡ ⌂ ─ ⌐№╢⁹∕─ ╩ ∫≡™√∞↑┌⁸
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│∕℮≢⌂ↄ≡╙ ∏ ⌐ ∆╢ │ ≡ↄ╢≤™℮↓≤⅜ ≢⅝╢─≢│≤ ℮⁹ 

 ⌂ ─ ╩⁸ ⅜ ╩ ∫≡™╢ ╩ ⌐ ⇔√╙─⅜ 3≢№╢⁹

19 (2007 )10 ≢ ⌐№∫√ ⱱכⱶ 100 ─℮∟⁸ ≤™╦╣

╢ │ 1 ⌐ 4ⱬ♇♪ ─ 25 ─╒╓ ⅜⁸ ⅜ ≢

─ⱬ♇♪╩ ⇔≡™╢≤™℮ ⌐№∫√⁹ │ 95 ⅜ ⌐⌂

╢↓≤⅛╠ ≢╙ⱬ♇♪╩ ⇔≡™╢ │ ⌐ ─ ≢№╢⅜⁸ ⅜™⌂™─≢

∑↨╢╩ⅎ⌂™≤™℮↓≤≢№╢⁹ ⌐™√∫≡™⌂™ ⌐⅔™≡╙ ─

⅜ ∂≡⅔╡⁸ ⅜ ╙ ╢⁸ ⅜ ∑∏⌐ ╩ ↑≡™╢⁸≤™℮╟℮⌂ ─

≢ ≤⅛◑ꜞ◑ꜞ≢ ⇔≡™╢⁹↓℮⇔√ │ ╙ ╦∫≡™⌂™⁹╕√⁸ │ 2,000

─ ╩ ⌐ ≤∆╢ ⌐№╢⅜⁸ │ ─ ⌐ ⌐ ╩ ↑≡⅔

╡⁸2009 ─ ─ │√∫√ 100 ≢№∫√⁹ 

 ↓↓≢ ™ √∟─ ⌐ ∆╢▬ⱷכ♦─≡™≈⌐☺כ♃╩↔ ⇔√™⁹2009 ⌐⁸

⅜ ╩ ╘╢⁸  ≢⁸ ╩ ™⁸

─ 20 ─ 802 ╩ ⌐⁸ ─▬ⱷכ☺⌐≈™≡─ ╩ ∫√ 4, 5 ⁹↓

─╟℮⌂ │ ╙ ∫≡™⌂™│∏≢№╢⁹∕↓≢ ⅛∫√↓≤│ │ ─

─ ⌂ ╩ ╘⁸╕√ ─ ⌐ ≈√╘⌐ ⅝√™⁸ ─ │╛╡⅜™⅜№╡∕℮

≤ ∫≡™⌂⅜╠⁸ ╠│∕↓≢│ ⅝√ↄ⌂™≤™℮↓≤≢№∫√⁹∕╣│⌂−⅛≤™℮≤⁸

╙∟╤╪ ─ ╙№╢≤│ ℮⅜∕╣╩ ⌐∆╢≤⁸ ⌐⅝≈∕℮∞⅛╠⁸ ∕℮∞⅛

╠⁸ ≤ ≢⅝⌂∕℮∞⅛╠⁸≤™℮↓≤≢№∫√⁹ ⌐ ╩ ┘ ∑╢√╘⌐╙

↓℮⇔√Ⱡ●♥▫Ⱪ⌂▬ⱷכ☺╩ ⇔╞ↄ∆╢╟℮⌂ ⅜ ⌐⌂╢⁹╕√⁸ ─ ⅜

≢│ ≥╪≥╪ ∫≡™ↄ ⁸ ⌐│ ⌂ ╩ ╠⅛─ ≢ ╘≡™⅛

⌂™ ╡⁸ ─ ⅜ ╡ √⌂ↄ⌂∫≡⇔╕℮↓≤│ ╠⅛≢№╢⁹ 

 

3. ⌂  ─ ⅜ ⅛⁸≥↓╩ ↑≡ ⇔™⅛   

 │ ≤╟ↄ ╦╣╢⅜⁸ ≥℮™℮≤↓╤⅜ ⌂─⅛⌐≈™≡ ╠⅛⌐∆═ↄ⁸

─ ≢▪fi◔כ♩╩ ⇔√⁹ 

 ≢ ↄ 102 ⌐ ∆╢▪fi◔כ♩ ⅜ 6, 7, 8≢№╢⁹ 6⌐№

╢╟℮⌐⁸₈ ─ ⁸ ⌂≥⌐ ⌐ ╩ ↑╢↓≤⌐ ╩ ≈♄ⱷ₉╢№⅜☺כ

≤─ ⅜ 7 ≢№∫√⁹∕⇔≡₈ ⌂ ⅜ ≢⁸╕√│ ⌂ ⅜ ≢⁸

─ ╩╛╘╟℮≤ ⌐ ⅎ√↓≤⅜№╢₉≤ ⅎ√─⅜⁸2/3 ≢№∫√⁹ ≢│

⌂☻♩꜠☻≤≤╙⌐ ⌂☻♩꜠☻╙ ⅝⌂ ≤⌂∫≡™╢⁹↓─ ⌂☻♩꜠☻─

⌐│⁸ ╩ ↓⇔√╠≥℮⇔╟℮≤™℮ ⅜№╢⁹ ≤™℮≤⁸ ─╟℮⌐

╩ ∟ ⅎ√≤™∫√↓≤╩ ™ ⅛═⅜∟≢│⌂™⅛≤ ℮⅜⁸ ─ ≢│ ⇔≡™

╢≤⅝⌐⁸ ⅎ┌⅔ ╡⅜ ⇔≡ ⇔≡⇔╕∫√⁸№╢™│ ⇔≡ ⇔√─∞↑╣≥

╙ ≠ↄ─⅜ ↄ ⅜ ╣≡⇔╕∫√⁸№╢™│ ⅛╩─≥⌐ ╕╠∑√─∞↑╣≥╙ ≠ↄ

─⅜ ↄ ⅜ ╣≡⇔╕∫√⁸∕℮™℮ ⅜ ⅝╛⇔⌂™⅛⁸∕─ ⌐⌂╠⌂™⅛≤™

℮↓≤⅜≤≡╙ ™☻♩꜠☻⌐⌂∫≡™╢⁹╕√ ⅜₈ ─ ╡≢⁸ ─♄ⱷכ☺≢

╩ ╘√ ╩ ∫≡™╢₉≤ ⇔≡⅔╡⁸ │ ⌐₈ ₉⌐ ⇔≡™╢⁹ 

7, 8│⁸₈ΓA ⌐♄ⱷכ☺╩ ⅎ╢ Δ⁸ΓB ⌐ ⇔™ Δ⁸ΓC ≢⅝╣┌ ↑√

™ Δ ─∕╣∙╣⌐ ∆╢≤ ╦╣╢ ╩ 3≈ ╪≢⁸1 ,2 ,3 ≤ ╩≈↑≡ↄ
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∞↕™₉≤™℮▪fi◔כ♩─ ╩ ⇔◓ꜝⱨ ⇔√╙─≢№╢⁹ΓA ⌐♄ⱷכ☺╩ ⅎ╢

Δ≤™℮ ≢│₈ ₉⅜ 1 ≤™℮ ≢№∫√⁹╕√ ─ ₁│⌂⅛⌂⅛

╡ ╪≢ↄ╣⌂™─∞⅜₈ ₉⅜ 2 ≤⌂∫≡⅔╡⁸╕√ 1 ≢ 20 ─ ╩╖╢≤

™℮─⅜ ⇔≡™╢ ─₈ ₉╙ 3 ≤⌂∫≡™╢⁹♩▬꜠⌐ 1 ≢ ↑⌂™ ⁸

ↄ⌂╢⅛╙⇔╣⌂™ ╩20 ⅎ≡ ╕≢1 ≢ ╢≤™℮─⅜ ─₈ ₉

≢№╡⁸ ⅜∕℮™℮ ⌐⇔≡™╢╦↑∞⅜⁸ ⌐╙ ⌐╙ ⌐ ⇔™╙

─≢№╢⁹ΓB ⌐ ⇔™ Δ≤™℮ ⱶכ꜠◒⁸₈│≢ ₉⅜ 1 ≤⌂∫≡™╢⁹

─ ─ ─╟℮⌂╙─⅜ ⌐⌂↕╣╢╟℮⌂ ╛◦☻♥ⱶ⅜№╣┌↔ ⌐℮

╕ↄ ≢⅝√╡⁸↔ ╩ ╛∆⅛∫√╡⁸╕√ ⅜⌂™↓≤╩ ≢⅝√╡∆╢─⅛╙⇔

╣⌂™⅜⁸ ⌐│∕℮™∫√╙─│⌂™√╘ ╠╣≡™⌂™─≢⁸ │ ⌂ ☻♩꜠

☻╩ ↑≡™╢⁹ΓC ≢⅝╣┌ ↑√™ Δ≤™℮ ≢│⁸₈ ₉⅜ 1 ≤⌂∫≡™

╢⁹↓╣│ │ ⅜╛∫≡│™↑⌂™ ⌂─∞⅜⁸╛╠↨╢╩ ⌂™ ⌐ ⅛╣≡

⅔╡⁸╕√∕╣╩ │ ╩≈┬∫≡™╢⁹ ─ ╩ ≤∆╢ ⅜™╢⌐╙ ╦

╠∏ ⌐ ה ⅜™⌂™√╘⌐⁸ ⅜╛╠↨╢╩ ⌂™⅜⁸╙⇔ ⅜ ⅝√╠

≥℮∆╢─∞⁸≤™℮↓≤≢№╢⁹↓╣╠ A,B,C─ ╩ ⇔ ╦∑√╙─⅜ 8─ ◓ꜝⱨ

≢№╢⅜⁸↓╣╩╖╢≤⁸₈ ₉⁸₈ ₉⁸₈ ⱶכ꜠◒₉⁸₈ ₉⁸↓╣╠─

№√╡⌐ ╠⅛─ ™⅜ ∫≡ↄ╣┌⁸ ≢ ↄ ╙ ╦╣╢─≢│≤ ℮⁹⌂⅔⁸

⌐♄ⱷכ☺╩ ⅎ╢ ─ 3≈₈ ₉⁸₈ ₉⁸₈ ₉─ ⌂ ⌐

≈™≡│ 9, 10─≤⅔╡≢№╢⁹ 

 

 

4. ⌂  ─ Ί ⅜ ⅛⁸≥↓╩ ↑≡ ⇔™⅛Ί  

3.≢ ─ ⌐≈™≡╖√⅜⁸ ⌐≈™≡│≥℮≢№╤℮⅛⁹ ─ │

╩∆╢ ⌐ ↄ↓≤⅜≢⅝⌂⅛∫√√╘⁸ ─ ─ ─◔▪ⱴⱠ16כꜗ☺כ ⌐ ⇔

≡▪fi◔כ♩╩ ⇔⁸ ─ ™╩ ⇔≡╙╠∫√ ≢ ⇔≡╙╠∫√⁹∕─ ⅜

11,1 2─≤⅔╡≢№╢⁹ ≤ ≢│ ℮≤↓╤⅜№╢⅜⁸╛│╡Γ ⌐♄ⱷכ☺╩ ⅎ╢

Δ│₈ ₉⁸₈ ₉⅜ ⌐ ≡⅔╡⁸╕√Γ ⌐ ⇔™ Δ≤⇔≡│₈

─ ₉⁸₈ ₉⅜ ≤⌂∫≡™╢⁹ ╩™╟™╟╙℮ ∞≤◑Ⱪ▪♇ⱪ↕

∑╢ Γ ╩ ⌐∆╢ Δ≤⇔≡│⁸ │₈ ₉⅜ 1 ⌐ →╠╣√⅜⁸↓

─▪fi◔כ♩─ ≢│₈ ─ ₉⅜ 1 ≤⌂∫≡™╢⁹ │ ─ ⅜ ⅎ≡⅔╡⁸

↓╣⅜ ╩ ™ ╪≢™╢↓≤⅜ ⅛╢⁹Γ ⌐♄ⱷכ☺╩ ⅎ╢ Δ⁸Γ ⌐ ⇔™

Δ⁸Γ ╩ ⌐∆╢ Δ∕╣∙╣─ ╩ ⇔ ╦∑√╙─⅜ 12─ ◓ꜝⱨ≢№╢

⅜⁸↓╣╩╖╢≤⁸ ₈ ₉⅜ ⌐⁸╕√₈ ─ ₉⅜ ⌐ ∫≡™╢⁹

⌐≈™≡│ ─ │ ⇔≡ ∂ ╘≡™╢╦↑≢│⌂™─∞⅜⁸₈≥↓┼ ∫√⅛

⅛╠⌂™⁸ ╩ ↕⌂ↄ≡│₉≤™℮↓≤⌐│ ⌂╡⌐ↄ™↓≤╛⁸ ⅜ ⌐ ∆

╢ ╩ ↑≡™╢↓≤⅛╠⁸ ⌂ ─ ⌐│ ⅜∫≡↓⌂™⅜⁸ ≢│ ⌐

⇔™∞╤℮≤ ╦╣╢⁹₈ ₉≤₈ ┼─ ₉↓↓∞↑≢╙ ⅎ╣┌⁸ ─ ₁

─ ╙ ∫≡ↄ╢─≢│⌂™⅛≤ ℮⁹ 

 

⅔ ⅎ⇔≡⅝√ ⅛╠⁸╕√ ⌐ ╗╦⅜ ─ ─ ⅛╠⁸ ⌐



- 103 - 

 

╩ ∆╢≤™℮─│⁸√≤ⅎ ⅜№∫≡╙⁸ ∞↑≢ ⅎ╢↓≤│ ∏ ⌐⌂

╢≤™℮↓≤╩↔ ™√∞↑╢─≢│⌂™⅛≤ ℮⁹ 

  

 

5. ⌐№√∫≡⁸ ™⌐⌂╠⌠╟℮ ∫≡⅔ↄ═⅝↓≤ 

(1) ─  

 ╩ ∆╢⌐№√∫≡│⁸ ─↓≤≤⇔≡⁸ ╩ ∫≡™⌂↑╣┌⌂╠⌂™⁹

╦⌠╟℮⌐ ⌂ↄ≤╙↓╣∞↑│ ∫≡⅔™≡™√∞⅝√™≤™℮↓≤⁸∕╣╩ 1≈─ ⌐

╕≤╘√╙─⅜ 13≢№╢⁹ 

─ ≢─⁸ │☻ⱦכ◘ ≤ ─ ≈⌐ ↑╢↓≤⅜≢⅝

╢⁹ ≤™∫√ ⁸ ─ │ 3 №╡⁸╕√ │☻ⱦכ◘─ 13⌐ →√

⌂╙─ ⌐╙ ⌐ ∫≡™╢⁹ 13≢│ ⌐ ⅜☻ⱦכ◘√∂ ⅛╢╟℮⁸

─ ≢ ⇔≡™╢⁹ ⌐ ⌐⌂╢≤ ⅛╠ ┼ ∫≡™ↄ↓≤⌐⌂╢⁹√∞

⇔₈ ⱦ☻⌐≈™≡│⁸כ◘─₉ ≢⁸ ⅛╠ ─ ╕≢ ↕╣╢⁹ 

⌐ ═√╟℮⌐⁸ ≤ ≢™∫≡╙ 3 №╡⁸∕╣∙╣─ ≢─ │ ∫≡™

╢⁹Γ ⱱכⱶΔ≤™℮ ≢ ─ ⅜▬ⱷ₈│─╢╣↕☺כ ⱱכⱶ₉⌂™⇔

│ ─₈ ⱱכⱶ₉≢№╢≤ ꜟ♫Ⱶכ♃│╣↓℮⁹ ╕≢∏∫≤

╢↓≤⅜≢⅝╢ ≢№╢⁹₈ ⱱכⱶ₉⌐≈™≡│ 2.≢┤╣√╟℮⌐ ─

╡⅛╠⁸↕╠⌐ ≤ ≤⌐ ↑╢↓≤⅜≢⅝⁸ │ ≤⌂∫≡™╢⁹ ─

│⅛⌂╡ ⌐ ↕∑√╙─≤⌂∫≡™╢⅜⁸ ↕╣≡™╢↓≤⅛╠ ─ ≢─ ⇔↕

╩ ⅎ≡™╢⁹₈ ⱱכⱶ₉│⅔ ∟≢ ⌂ ⅜ ™≤™℮ ⅜№╢⁹↓╣│

─ ⌂◒כ♬ꜚ╙≡╖╠⅛ ≢№╢⁹₈ ₉│ꜞⱢⱦꜞ♥כ◦ꜛfi╩

≤⇔√ ≢⁸ ≤ ⅜ 24 ⇔≡™╢⁹₈ ₉│ ─Γ Δ≢№╡⁸

╙ ╙₈ ₉╟╡╙ ↄ ↕╣≡™╢⁹ ─ ⅜ ™⅜⁸

⌐ ╩ ⌐⇔≡⅔╡⁸ ⅜ ╩ ⌐ ⅝ ╢≤™℮↓≤│№╕╡⌂™⁹ ≤

™∫≡╙↓─╟℮⌐∕╣∙╣ ⅜ ℮─≢⁸ ╩ ℮ │↓─ ™╩ ⇔≡⅔⅛⌂ↄ≡│

⌂╠⌂™⁹╕√⁸ ≢ ↄ │ ─↓≤╩ ╠∏⁸∕─ ╙ ∂≢№╢ ⌐╙ ⅜

≢№╢⁹ ─ ⌐ ─↓≤╩ ™≡│™↑⌂™⇔⁸ ─↓≤╩ ─ ⌐ ™

≡╙ ⅎ╢⁹ ≢ ⌂─⌐ ⇔⌂⅜╠ ⅎ≡ↄ╣╢ ⅜™╢⅛╙⇔╣⌂™⅛╠⁸

∆╢ ⅜№╢⁹↕╠⌐⁸ ─ ≢ ⅜™╢ ≤⇔≡⁸ ≤ ─

⅜№╢⁹ ≢╙ꜞⱢⱦꜞ♥כ◦ꜛfi╩ ℮⇔⁸╕√ ≤ ─ 3 ─ ≢

∫√╡ √╡∆╢╟℮⌂ ╙™╢⁹╕√ ╩☻ⱦכ◘─ ⇔≡™⌂™ ─ 1

╠⇔⁸ ─╖─ ╙№╢⅜⁸↓℮⇔√ ⌐≈™≡│⌂⅛⌂⅛ ⅜ ╡⌐ↄ™⁹ 

≢─ ╩ ⅎ╢ ─⧵ⱳ▬fi♩│⁸כ◐─ ⅜ ≤⇔

≡ ╘╠╣╣┌⁸ 1 ∞↑≢⁸10 ─ ╩ ≈≤™℮↓≤≢№╢⁹ ⅛ √⌐

⅜≢⅝√⅛╠≤™∫≡╙⁸ ⌐ ⅜ ≤⇔≡ ╘≡ↄ╣⌂↑╣┌♄ⱷ

≤™℮↓≤≢╙№╢⁹ 

∕↓≢ ⇔⌐ ─ ⅜№╡∕℮⌂ │≥↓⅛≤™℮↓≤≢⁸ ⌂ ≤⇔≡

ꜞⱢⱦꜞ♥כ◦ꜛfi ≤Ɽ꞉כ▪◦☻♩ ─2 ╩⁸ 13─ ⌐ⱪ꜡♇♩⇔≡╖√⁹

ꜞⱢⱦꜞ♥כ◦ꜛfi ⌐≈™≡│⁸ ─ 3 ⁸ ₉⁸▪◔▬♦ה☻ⱦכ◘▬♦₈─
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≢│№╢⅜ ⁸≤™∫√№√╡≢│⌂™⅛≤ ℮⁹√∞₈ ⱱכⱶ₉

│ ℮☻Ɑכ☻─ ╛ꜞⱢⱦꜞ♥כ◦ꜛfi☻♃♇ⱨ ─ ⅛╠ ⇔ ⇔™⅛╙⇔╣⌂™⁹

╕√Ɽ꞉כ▪◦☻♩ ⌐≈™≡│⁸ ─ 3 ⁸ ≢│№╢⅜ ⁸≤™℮

№√╡≢│⌂™⅛≤ ℮⁹ ⌐Ɽ꞉כ▪◦☻♩ ─ ⌂⇔≤ ⅎ╢ │⁸

─ │∕╪⌂╙─╩≈↑≡ ⅝ ╣╢ ⌐⌂™⅛╠⁸╕√ ∆╢ ⅜ ╩ ╢

⌐∕╣╩≈↑√╡ ⇔√╡∆╢≤™℮↓≤│ ⅎ⌐ↄↄ⁸∞⅛╠≤™∫≡ ↑√╕╕ ≢⅝╢

╟℮⌂╙─│ ⅎ⌐ↄ™⅛╠≢№╢⁹₈ ⱱכⱶ₉│⅔ ∟≢ ⌂ ⅜ ™↓≤⅛╠

™∏╣─ ╙№╕╡ ↕╣╢ │⌂™≤ ⅎ╢⁹ 

Ɽ꞉כ▪◦☻♩ │ ⌂╙─≢│№╢⅜⁸ ─ ─ ─ ≢│∕╣╩ ∆╢

╩ ⇔╖⁸Ɽ♇≤ ≢╛∫≡⇔╕℮≤™℮╛╡ ╩ ╢ ⅜╒≤╪≥≢│⌂™⅛≤ ℮⁹ │

≢╛╢─⅜ √╡ ≤™℮┤℮⌐∏∫≤↕╣≡⅝√ ⁸╕√╒╪─╦∏⅛⌂ ╩

⇔╕⌂ↄ≡│ ⅜ ╠⌂ↄ⌂∫≡™╢≤™℮ ╙№╡⁸ ╩ ╦∏ ≢╛∫≡⇔╕℮⁹

⁸╖⌂ ╩ ⇔≡™ↄ⁹ ⌐fi♦כ▼►☻ ∫√ ⌐⁸ ⅜ ≢ ╪≢╙⁸

─ ⅛╠⁸ ⇔≡ ↕∑╢ꜞⱨ♃כ╩ ╦⌂↑╣┌ ↓⇔≡│™↑⌂™≤™℮↓≤╩ ╡⁸

┘∫ↄ╡⇔√↓≤⅜№╢⁹ ─ ╙ ⅜ 1 ≢ ∟ →≡╟™ ─ ≤⇔

≡⁸ ─ ─ 40 ≤™∫√●▬♪ꜝ▬fi╩ ≢ ⇔≡™╢⅜⁸ ─ │ 1

≤⇔≡∕─ ╩ ╠⌂™≤ ℮⁹╕√∕╣╩ ⌐ ⌐ ⇔√╠⁸ │ ╠⌂ↄ

⌂∫≡⇔╕℮ ⅜№╢⁹ fi♦כ▼►☻╙ ╖ ╩ ⌐⇔≡™↑┌⁸ ╙ ╦

╣≡™ↄ─≢│⌂™⅛≤ ℮⁹ 

⌂⅔⁸ ─₈ ₉─ ≤⌂∫≡™╢ │ 14─≤⅔╡≢№

╢⁹↓╣╠│ ⌐ ═√╟℮⌐ 1 ─ ≢ ∆╢↓≤⅜≢⅝╢⁹⇔⅛⇔↓─ ⌐ ╩

≈↑√ ⅜ ─⌂™ ⌐√ↄ↕╪─ ⇔ ⇔╩ ∫√√╘⁸∕╣⌐ ╡√ │

№╕╡ ↕⌂™╟℮⌐≤™℮ ╡ ╖╩ ⇔ↄ ∫≡™╢⁹ 

≤│ ↄ ╙─≢│№╢⅜⁸ 13⌐№╢╟℮⌐⁸ ⅜™ ≤™℮╙─⅜№

╢⁹↓╣│ ╙☼כ♬⁸│≥ ⁸ ╙ ⁸⸗♅ⱬכ◦ꜛfi╙ ≢№╡⁸ꜞⱢⱦꜞ♥כ

◦ꜛfi ⌐∑╟⁸Ɽ꞉כ▪◦☻♩ ⌐∑╟⁸ │ ™≤ ℮⁹ ⌐™╤™╤⌂

⅜ ⌐ ╦╣≡™╢⅜⁸√∞ │ ↕™≤™℮ ⌐ ⅜ ≢№╢⁹ 

⅜⁸ ≢╙↓─ ─↓≤│ ⇔≡⅔⅛⌂™≤ ─ ⌐ ™╩ ↓∆≤ ℮↓

≤≢№╢⁹ 

 

(2) ⅛™⅜⁸∕╣∙╣ ⌂  

↓╣⅜ ⅛╠⌂™≤ ⅜ ⅎ⌂™≤™℮ ⌐≈™≡∕╣∙╣↔ ⇔√™⁹ 

ᵑ ⌐⅔™≡│⁸ ≤ ╡⌂⅛⅜☼כ♬│ ⌂╢ 

∟╞∫≤ ⇔≡™√∞↑╣┌ ⅛╢⅛≤ ℮⅜⁸ ╩ ↑╢ ≤ ╩∆╢ │ ℮⁹

™∆ 1≈╩≤∫≡╙⁸ ─ ™∆≤ ⅜ ∆ ™∆│ ⅛╠ ∫≡™╢⁹╕√

≢╙⁸ ╙ ╘√ ⌐⁸ ⌂ ≤ ⌂ ⅜™╢⁹╕√ √╢ ≤

─ ⅜ ⌂╢≤™℮↓≤╙╟ↄ№╢⁹ ╩ ⇔≡™╢─│ ∞⅜⁸

│ ⌐™≡ ↄ ╩⇔⌂™ ⅜ ⌐ ╩ ⇔₈ⱱכⱶⱫꜟⱤכ╩ ╣╢⌂╪≡≤╪≢

╙⌂™⁸ │⅔ ⅜╛╣₉₈ ╩ ℮⌂╪≡┤↨↑√↓≤╩ ∫≡│™↑⌂™₉ ≤

℮⁸ ⌂ ╙ №╢⁹↓℮⇔√ ⌐│⁸ ⌐ ⅜ ↑≡╙ ─ ≢№╢
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│ ╩ ╘⌂™⁸≤™℮↓≤⅜№╢⁹ ≤ ╙ ⅎ⅜ ⌂╢↓≤╙⇔┌⇔┌№╢⁹ 

 

ᵒ ╩ ↑≡™≡╙ ⇔≡™╢ ≤⁸ ⌐╒╓ ⇔≡™╢ ≢│⁸

─ ╙ ⌂ ╙ ⌂╢ 

─ │⁸ ─ ╙ ™≡ↄ╢⇔⁸ ─ ╩ ⇔≡ ╩ ↑╢≤™℮↓

≤⌐⌂╢√╘⁸ ≤⇔≡│ ─ ™∆─╟℮⌂╙─⅜ ╘╠╣╢↓≤⌐⌂╢⁹ ⁸

─ │⁸ ⅜ ╩⇔⁸ ⌐ ─ ─√╘─ ⅜ ╘╠╣╢↓≤⌐⌂╢⁹ 

 

ᵓ ⅜™ ≤ ≢│⁸ ∂ ─ ≢╙ ⌐ ∆╢ │ ⅝ↄ ⌂╢ 

 ─ │⁸ ∆╢≤⁸ ⅎ∏ ┼ ⇔≡™⅝⁸ ╙ ⇔≡⁸ ⅜

⇔⌂™⁹∕─√╘⁸ ⅝⌂ ─⅛⅛╢ ╩ ╣╢↓≤⌐≈™≡⁸ ™√╘╠™⅜ ≡ↄ╢⁹

╕√ ─ ⌐ ∆╢ ─ │ ⌐ ⌐№╢√╘⁸ ─ │

─ ─ ⌐⌂╡⅜∟≢№╡⁸ │™∏╣ │ ⌂╡ ⌐ ⌂╡∆╢─∞╤℮

≤™℮ ™╩╙∫≡™╢↓≤⅛╠⁸ ⌐╙√╘╠™⅜№╢⁹↓↓≢│ ─ ≢│⌂ↄ⁸

≤™℮ ╖⅜ ⌐⌂╢ ⅜№╢⁹ 

 ⁸ ⅜™ ─ │⁸ ≢№∫≡╙⁸№╢™│₈ ⌐ ∫≡ ⅜ ↄ⌂∫√₉

≤™℮╟℮⌂ ≢№∫≡╙⁸ ⌐│∕─ │ ⌐ ↕╣╢⁹↓─↓≤╙№╡⁸

⌐ ™ √∟│⁸∕─ ╙ ╘≡⁸ ─ ─√╘─ ⌐ ∆╢ ⅜ ⌐ ↄ№

╢⁹ ╙↓─ ⌐ ╡⁸™╤™╤⌂ ⌂≥⌐∏∫≤ ∫≡™╢⅜⁸ │ ┌⅛

╡⅜ ≡™╢ ≢№∫√⅜⁸ ≢│ ⅜™ ⅜ ╠╣≡⁸≥─ ⅜™™⅛⌂≥≤ ≡⅔╠

╣╢╟℮⌐⌂∫√⁹ ⅜™ │ ─ ╩ ≤⇔≡™╢↓≤⅛╠⁸⅛⌂╡ ⌂

╩╙∫≡™╢╟℮≢№╡⁸ꜞ Ɫⱦꜞ♥כ◦ꜛfi ⌂≥│ ↑╟╡╙╗⇔╤ ⅜™

↑─╙─⅜ ™⁹√∞⇔ │ ↕™⁹ 

 ↓℮⇔√ ─ ≤ ⅜™ ─ ⌐ ∆╢ ™⌐│ ╩ ↑≡⅔ↄ ⅜№╢⁹ ⅜™

─⁸№╢ ↑⌐ ⇔⁸ ⇔√⅛╠≤™∫≡⁸ ∂ ⅜ ─ ∂ ↑≢

∆╢≤│ ╠⌂™⁹ 

 

ᵔ ⅛↕╣≡™╢≤⁸ ⅝≡™╢│ ⌂╢ 

 ↓╣⅛╠│₈ⱪꜝ▬♪╩ ∫≡ ⅝╢↓≤₉≤₈ ─ ₉╩ ⅎ╢╟℮⌂ ╩ ⅎ≡™

ↄ ⅜№╢≤ ℮⁹ⱨ▫כ♦▫fi◓≤╙ ╦╣╢⅜⁸ √⅝╡─ ⌐ ⇔≡ ⌐ ╩

═↕∑╢√╘⌐⁸ ╩ ↑≡ ╩ ∫≡™╢ ⌐ ⅜∆╢─≤ √╟℮⌐⁸ ⌐√∞ ╩

╣≡™ↄ≤™∫√╟℮⌂ ≢│⌂ↄ⁸≥℮╛∫≡ ≤⅛ ┘≤⅛╩ ↕∑╢⅛≤™℮

⅜ ≢№╢⁹ 

─ ─ ⅛╠╙ ⅎ╢↓≤∞⅜⁸ ⌐ ─⅔ ⌐⌂╢≤™℮─│⅛⌂╡

⌐⇔╪≥™↓≤≢№╢⁹╕√⁸ ⌐╟╢ ≢╙ⱪ꜡⌐╟╢ ≢╙ ⅎ╢↓≤∞⅜⁸

│ ─ ╩╟ↄ╖╢⁹ ⅜ ╖√™↓≤≢╙₈ ⅜ ⇔∕℮∞⌂₉≤ ∂╢≤⁸

⇔≡ ╕⌂™⁹∕↓≢⌂╢═ↄ ⌐ ╠⌂ↄ≡ ╗╟℮⌐⁸ ╩ ╠⌂™⌂≥⇔≡⁸

⅛╠ ⌐⌂╡⁸∕╣╩⅝∫⅛↑⌐™╤™╤⌂ ⌐≈⌂⅜∫≡⇔╕℮↓≤╙ ™⁹ ╩≤

∫≡╙⁸ ⌐⌂∫≡╙⁸ │╙─∆↔ↄⱪꜝ▬♪╩ ∫≡™╢⁹↓℮™℮↓≤╩⅝∟╪≤

⇔≡⁸ ─ ⁸⅛≈≡─ ⸗♦ꜟ⅛╠─ ╩ ⇔√⸗♦ꜟ ╡╩⇔≡™ↄ ⅜№
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╢≤ ∫≡™╢⁹ ⌐⅔™≡╙ ↓℮⇔√ ⅎ ╩ ⌐ ∫≡™⌂↑╣┌⌂╠⌂™⁹ 

 

ᵕ ─ ╩ ⌐∆╢ ─ ─  

 ↓╣╙ ⌐ ⅜≈ↄ≤↓╤⅛≤ ℮⅜⁸ ─ │⁸ ⅜№╡⁸ │ ↄ⁸

│ ↄ⁸ │⌂™⁹╕√⁸ │ ↄ⁸ ─ ⌐╙ ⅜ ™⁹ ╩

⌐ ╢⁸ ╩ ⅎ⌐ ℮⁸ ⌐ ∑╢⁸ ≢ ∆╢ ╩ ∆╢ ≢─╒≤╪≥─↓

≤⌐ ⅜ ℮ ≢№╢⁹ ⌐ ⌂─│ ≢⁸ ⅜╒≤╪≥ ∫≡™╢╟℮⌂ ⌐ ╪

≢™╢ ╙ ↄ⁸ ⌂≥ ⇔╟℮╙─⌂╠ ⅜ ↑≡⇔╕℮⁸≤™℮≤↓╤≢№╢⁹ ─

↑─ ⁸ ⌐│↓╣╠⅜ ⅝⌂ ≤⌂∫≡™ↄ╙─≤ ℮⁹ 

 

ᵖ ─ ─  

 ⌐ ╠╣≡™⌂™↓≤⌂─∞⅜⁸ │ ≢╙ ╙ ⅜ ─ ⅜ ꜟ♫Ⱶכ♃⁹™

─ ⌐⌂╢≤ ╩ ∆╢⅛⌐≈™≡─ ⅜ ≤⌂╢⅜⁸∕─ ⅜ ≤⌂╢

╛ ≤ ™⁸ │ ≢ ╦╣╢√╘⁸ ╘╢≤™℮ ⅜ ™ ⇔⌐ↄↄ⁸ ∆

╢↓≤⅜ ™√╘≢№╢⁹ ─◒כfi╛♦fiⱴ♦כ▼►☻ ─ ♦≢≥↓─ꜟ♫Ⱶכ♃≥₁

▫☻◌♇◦ꜛfi⇔√↓≤⅜№╢⅜⁸ │≥↓─ꜟ♫Ⱶכ♃₈│╠ ⌐⌂╠⌂™₉₈⌂−⌂

╠⁸ ⌐ ⁸ ⅛╠ ⅜ ═╠╣⌂ↄ⌂╣┌⁸╙℮∕↓≢∕╣ ─ ⌂↓≤

│╛╠⌂™─≢ ≢ ↄ⌂╢⅛╠₉≤─↓≤≢№∫√⁹ ─ │∕─ ⌐⌂∫√

╙ ≤ ⁸ ≤ ─ ╩ ∆╢↓≤⅛╠⁸╟ↄ ╛ ≢│ 3 ⌐ ╪≢™╢

⅜ ≢ ⅝≡™╢≤™℮ ╦╣ ╩∆╢⁹∕─√╘⁸ ⅜⅛⌂╡ ⌂ⱨ□◒♃כ≤⌂

∫≡™╢⁹ 

 ╕√₈ ™≡│ ⌐ ⅎ₉≤™℮ ╙№╢⅜⁸ │ ⅜ ╘≡ ™√╘⁸ꜞⱢⱦ

╩╡⌂fiꜛ◦כ♥ꜞ ╛∫≡⁸ ≢⌂╪≤⅛ ⅝≡™ↄ≤™℮╟╡│⁸ √⅝╡≢↔

╩ ═↕∑≡╙╠℮≤™℮┤℮⌐⌂╡⅜∟≢№╢⁹↕╠⌐⁸◦ꜗ꞉כ ─ ╛ ≤ ™Ᵽ

☻♃Ⱪ⌐ ╢─⅜ √╡ ⁸ ╙ 3 ⅛™─⅜ ≡ↄ╢─⅜ √╡ ⁸≤™℮ ≢№╢√

╘⁸ ⌐ ⌐ ⅜⅛⅛╢─⅜ ≢№╢⁹ 

 √∞⁸ ≢⁸ │ ⅛™ ⅜ ⅝≢№╡⁸ ⌐ ↕╣√™⁸ ≢ ⇔√

™≤™℮ ─ ≢│▪☺▪≤ ⇔≡™╢ ╙№╢√╘⁸ ≢ ▪☺▪⌐ ⱦ☺

Ⱡ☻╩ ⇔≡™ↄ↓≤╙≢⅝╢─≢│⌂™⅛≤ ∫≡™╢⁹ ≢℮╕ↄ™↑┌ ⌐ ≢

⅝╢⅛╙⇔╣⌂™≤™℮ ≢⁸ │ ⌐ ╕╣√ ⱨ▫כꜟ♪≢│⌂™⅛≤ ∫≡™╢⁹

│≢fi♦כ▼►☻ ╩ ⌐⇔√™╤™╤⌂ ╩ ∫≡ ⅜ ⇔≡™╢─≢⁸ ≡

╣┌ ⌂ ⌐⌂╣╢≤ ℮⁹√∞⁸↓╣│ ⌐ ╠⌂™↓≤∞⅜⁸ ─ │

─ ⌐ ═ ⌐ ≢∆←⌐ ╣╢⁹ ≢ ∫≡™ↄ↓≤╩ ⌐∆╢⌂╠┌⁸

⅜↓╣≢│ ⇔⌂™≤ ℮⁹ 

 

ᵗ ─◖☻♩ⱷꜞ♇♩⅜ ⌐ↄ™  

 ╩ →≡╙∕╣⅜ ⌐ⱨ▫כ♪Ᵽ♇◒∆╢╟℮⌂ ⌐⌂∫≡™⌂™√╘⁸

╩ ∆╢⸗♅ⱬכ◦ꜛfi⅜╒≤╪≥ ⅛⌂™ ⌐№╢⁹ 

 

ᵘ ╩ ∆╢ ╙ ╙ √⌂™ ╛  
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 ╟ↄ₈№╡⅜≤℮⁸ ⌐ ∫√₉≤ ╦╣≡⁸∆↔ↄ∕─ ⌐⌂╠╣╢ ─ ⅜™╢⅜⁸∕

╙∕╙ ≤™℮─│ ─ ⅛╠ ╡ ∫≡™╢╙─≢№╡⁸ ─∕─╟℮⌂ │ ╦╣

√⅛╠≤™∫≡ ≢│⌂™⁹ ╙ ╦⌂ↄ≡╙₈ ⅛╡╕⇔√₉≤ ℮ ∆╠ ™╢⁹

∕─╟℮⌂ ⌐ ⇔≡∞╕↕╣≡│™↑⌂™⁹ 

╕√ ─ ₁│⁸ ⅛⅜ ≢№╢≤™℮↓≤│ ⅛╢─∞⅜⁸ ⌐ ╦∫√╟℮⌂

╩ ≈ │™⌂™↓≤⅛╠⁸≥℮⇔√╠™™⅛│ ⅛╠⌂™⇔⁸∕℮™℮ │≢⅝⌂™⁹

⌐│ ↕╣√ ─╟℮⌂╙─│⌂ↄ⁸╕√ ↕╝ⅎ⌐ ─ ─ ≢─

╙ ⌐⌂⅛⌂⅛ ⇔ↄ⁸ ╩ ╘≡╙⁸ ─ⱣꜝⱣꜝ─ ⅜ ≡ↄ╢∞↑≤™

℮↓≤⌐⌂╡⅛⌡⌂™⁹ 

↕╠⌐⁸↓╣╙ ⅝⌂ⱳ▬fi♩⌂─∞⅜⁸ ─ ₁│⁸ ─ ─╟℮⌂ ™ ₁≤

℮ ⅜ ⌐⌂ↄ⁸◖fiⱪ꜠♇◒☻╩╙∫≡™╢√╘⁸∕℮⇔√ ₁─ ℮↓≤╩ ⇔⌂

™⁹₈↓℮⇔√╠≥℮≢⇔╞℮₉≤ ⅎ┌₈∕℮≢∆⌡₉≤⌂╡⁸₈↓╣│ ⇔™≢∆⌡₉≤⌂╣

┌₈∕℮≢∆⌡₉≤⌂╢⁹ ↄ ↄ ╩ ≈ ⅜№╢⁹ 

 

ᵙ ╖│  

 │ ─≤↓╤ ⌐ ╣⌂™≤™℮ ─╟℮≢№╢⁹ ╠│ ⇔≡ √∟⅛╠

││∫⅝╡ ╦⌂™⅜⁸ ↕╣≡™╢ ⌐↓∟╠⅛╠ ╩∆╣┌₈∕℮™℮↓≤

╩ ╣╢ │⌂™ ≢∆₉≤™∫√♬ꜙ▪fi☻─ ╩⇔≡ↄ╢⁹∕╣≢╙ ⅜ ╦╣┌≥

∫≤ ∫≡ↄ╢╟℮⌐⌂╢─≢│⌂™⅛⁸≤ ╦╣╢ ╙ ™⅛╙⇔╣⌂™⅜⁸∕℮™℮↓≤╙

⇔┌╠ↄ⌂↕∕℮≢№╢⁹≤™℮─╙⁸ ─ ─ ⇔™ ⁸ ⅜ ↄ≡ │ ⇔ↄ

⌐ ╦⌂™≤™℮↓≤│⁸ ⌐ ≢№╢ ▪☺▪─ ⌐ ↄ ╣ ∫≡™╢⅛╠

≢№╢⁹╙∟╤╪ ≢╙ ↑ ╣╢≤⌂╣┌ ⅛╙⇔╣⌂™⅜⁹ 

 

ᵚ ╦╣⌂™↓≤ ⅜ⱨ▫כꜟ♪─  

 ∕─↓≤╩ ⌐ ↑ ╣⁸ ⅜ ╦╣⌂™ │ ⌐╛∫┐╡ ⅜№╢─∞⁸≤™℮

↓≤╩ ≢⅝╢∞↑≢╙ ⌂ ≢№╢≤ ℮⁹ 

 

(3) ꜠ⱬꜟ─ ⅜™≈╙Ⱨfi╓↑⌂  

 ꜠ⱬꜟ─ │™≈╙Ⱨfi╓↑∞≤ ∂≡™╢⁹∕─ │⁸ ╘╢─⅜ ╩ ╠⌂

™ ≢№╢⅛╠∞≤ ⅎ≡™╢⁹ ╛ ─ ╩ ⌐≢⅝╢⅛⅜↓╣⅛╠─ⱳ▬fi

♩∞≤ ⅎ≡™╢⁹ 

 │ ≡ ─ ╙№╡⁸⅔╗≈ ╙ ╘≡ ─▬ⱷכ☺⅜╦⅝╛∆™╟℮∞

⅜⁸ ─ │⁸ ─ ⅜ ↄ▬ⱷכ☺≢⅝⌂™≤™℮ ⅜ ™⁹ ≢─

╩ ∆╢─≢№╣┌⁸ ∞↑≢ ⇔≡™≡│♄ⱷ≢№╢⁹∕─ ≢ │ ╩

╛ ⌐ ∑╢─│ ⁸ │ ⌐╖≡╙╠℮─∞⁸≤™℮ ⅎ╩╙∫≡™╢ ⅜ ™⁹⇔

⅛⇔ ╩ ⅜╖≡ↄ╣╢≤™℮─│ ⌂⅝ ⌐ ⅞∏⁸ ╠ↄ │╖⌂™ ─╒℮⅜

™─≢│≤ ℮⁹ ⱱכⱶ⌐ ≢ ⌐ ↕╣╢ ⁸ │ ≤ ≤⌂╢↓

≤╩ ∆╢⅜⁸ │∕╣╩ ⅜∫≡⁸ ⌐⌂╢≤™℮↓≤│ ₁ ╠╣╢⁹ │

⅜ ╩⇔√ ⅛╠ ⌐∞↑│ ∂ ╩↕∑√ↄ⌂™⁸ ╩ ╘√ ╛☻ⱦכ◘─

─ │√╘╠╦⌂™⁸≤™℮ ⅜ ™⁹╗⇔╤↓─ ─ ↓∕⅜ ⌂─≢│⌂™∞
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╤℮⅛⁹ ⌐╙₈ ╛ │ ⅜╛╢═⅝≢№╡ ≢╛╢═⅝⁸ ╛

⅜╛╢═⅝≢│⌂™₉≤™℮ ⅜№∫√⅜⁸ ─ ↄ│╕∞↓℮⇔√ ≢™╢╟℮⌐ ⅎ

╢⁹꜡ Ⱳ♇♩─ ─ ≢⁸∕℮™℮↓≤╩ ─ ≢⌂™≤↓╤≢│∫⅝╡⅔∫⇔╚∫≡

™╢ ₁⅜™╢─╩ ™≡™╢⁹⇔⅛⇔⁸ ─ │↕≡⅔⅝⁸ ─

⅜ ⅎ≡™⅝⁸ ⅜ ⅎ≡™⅝⁸ ╙ ⅎ≡™ↄ ≢│⁸ ≢─ ⌐╟╢

⅜ ≤⌂╢↓≤│ ─ ≢№╢⁹ 

─ ╛ ≢│⁸ ╩☼כ♬─ ℮─│ ╠⅛≢№╡⁸↓╣⅛╠─ ⁸

⌐⅔™≡│⁸ │ ╤┼ ⅜╡⁸ ─ ⌐ ╩ ↑⁸╕√ ⌐ ⌐

⇔≡╙╠℮ ⅜№╢≤ ℮⁹ 

 

6. ─ ⌐≈⅝№∫≡ ╙℮↓╣│₈ ₉≤ ∂↕∑╠╣√  

 │↓╣╕≢ ⅛╠ ─ ⌐≈⅝№∫≡⅝√⅜⁸∕─ ≢↓╣│₈ ₉≤ ∂↕∑╠

╣√ ⅜ ₁№∫√⁹∕╣╠╩╕≤╘╢≤ ─╟℮⌐⌂╢⁹ 

─ ⌐≈⅝№∫≡ ╙℮↓╣│₈ ₉≤ ∂↕∑╠╣√  

ᵑ♬כ☼≢⌂ↄ◦כ☼⅜  

↓╪⌂╙─⅜№╢─≢∆⅜⁸ ⅛ ⅎ╕∑╪⅛  

ᵒ▪◒♅ꜙ◄כ♃ ─  

↓─ ─♃כ◄ꜙ♅◒▪─↓⁸│ ⌐  ההה╠⅛∆╕™≡

ᵓ ⌐⌂╣┌ ╦╡─  

│ ∞↑ ┬≈ ╡ ╣≤╪╓ ⌐ ⇔─  

⅜ ╦╣┌∕╣∫⅝╡⁸ │⁸♄ⱷ ⅛╠ ╕╢│∏─  

ᵔ ⌐ ╠⌂™ √∟ 

™≈™≈╕≢⌐⁸↓℮™℮ ≢ ⇔≡ↄ∞↕™≤⁸ ≤⸗ⱡ╩ ™≡™ↄ 

⅜ ™⁸ ╩ ╠⌂™⁸ ╤℮≤⇔⌂™ √∟ 

ᵕ ─ ╩ ≢⅝⌂™  

⇔ ⅞╢ ⁸ ╩ √⌂™  

ᵖ ╩ ⌐ ╣╠╣⌂™  

ה ה  

ᵗ ╩ ∆╢ ⅜ ≢⅝⌂™ ─  

ᵘ ╩ ⇔⌂™ ╡  

ᵙ ╩≈┬⇔⅛⌡⌂™ ─PLꜞ☻◒ 

╩ ⅎ⌂™  

₈ ⅜ ╢≤↓╤≢ ∫≡ↄ∞↕™₉│  

 

∕╣∙╣─ ⌐≈™≡│ ⅔ ⅛╡⌐⌂╢─≢│⌂™⅛≤ ℮⅜⁸ ↕∑≡™√∞

ↄ⁹ 

 ₈ᵔ ⌐ ╠⌂™ √∟₉≤™℮↓≤∞⅜⁸ ─ ≤⇔≡⁸∕─ │™

⅛⅜⌂╙─⅛⁸≤ ∂╢↓≤⅜ ₁№╢⁹ ⅜ ⅛╠⌂™─≢№╣┌₈ ─ ≤│ ⌐⁸

≢Ⱳꜝfi♥▫▪╩╛╠∑≡ↄ╣⌂™⅛₉≤ ╢─⅜ √╡ ≢│⌂™⅛≤ ℮─∞⅜⁸

─ │∕℮≢│⌂™╟℮∞⁹₈™≈™≈╕≢⌐↓℮™℮ ≢ ⇔≡ↄ∞↕™₉≤⁸
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≤⸗ⱡ∞↑ ™≡™⅛╣╢⅜⁸∕℮™℮ ≢│™↑⌂™≤ ℮⁹ ⌐ ∆╢ ╙

№╢─⅛╙⇔╣⌂™⅜⁸ ⅜ ™─≢│⌂™⅛≤™℮ ∂⅜∆╢⁹ ⅛⌐ ╙↓─ ⌐

∫√ │ ⅛∫√⁹ ⅎ┌ ─ ₁≤ ∆╢ ⌐≥℮ ⇔≡™™─⅛ ⅛╠∏⁸∕↓≢

─ ⅜ ↕╣≡™╢╟℮⌂ ⅜⇔√╡⁸ ╩ ∫√╠╙℮ ↕╣≡⇔╕℮─≢│⌂

™⅛⁸≤™╤™╤⌂ ≢ ⅛∫√⁹⇔⅛⇔↓╣│ │ ╣─ ≢№╢⁹╙⇔∕℮™℮↓≤⅜

№╢─∞≤∆╣┌⁸↓℮™℮ⱨ▫כꜟ♪⌐ ∫≡™ↄ ⁸ ⌐│⁸5.≢ ⇔√

13 ─╟℮⌂ ╙∕℮∞⅜⁸™╤™╤≤ ⅎ≡№→╢↓≤⅜ ⌂─≢│≤ ℮⁹ ╙ ⅎ⌂

™≢∕─╕╕ ╡∞∑┌⁸≥↓⅜ ≢≥↓⅜ ™─⅛ ⅛╠⌂™╕╕⌐ ┼ ╡ ╗╖√™⌂

╙─∞⅛╠⁸∕─╕╕ ╣≡⇔╕℮≤™℮↓≤⌐╙⌂╡⅛⌡⌂™≤ ℮⁹ 

 ₈ᵙ ╩≈┬⇔⅛⌡⌂™ ─ PLꜞ☻◒₉⁸↓╣│ ⌐ ⇔™ ≤ ∂≡™╢⁹₈

⅜ ╢≤↓╤≢ ∫≡ↄ∞↕™₉⌂≥≤™℮ ⅝⅜ ≤⇔≡ ⌂─│ ∞⅜⁸

─ ┼─ │ ⌐ ⇔™⁹ ≤™℮─│№╢ ⌂╢╙─≢№╡⁸ ─ ╩⇔

√≤⅝⌐│⇔∫⅛╡↕╣≡™√ ⅜ ⌐│Ⱳכ∫≤⇔≡™╢≤™℮↓≤╙ ₁№╢⁹╕√⇔∫

⅛╡⇔≡™╢ ≤∕℮≢⌂™ ╩ ╡ ↕╣╢ ╙ ™⁹₈ ≢∆⁹∟╚╪≤ ⅎ╕∆

⅛╠₉≤ ⅎ╢ ⅜™≈─ ⌐⅛ ≢│⌂ↄ⌂∫≡⇔╕℮─≢⁸∕℮™℮↓≤─ ╩

≥℮∆╣┌™™─⅛⁹ ⌐╟∫≡│ 1≈ ╣⅛⌡⌂™─≢⁸∕╣╩ ⅎ╢≤ │≤≡╙

ↄ≡╛╣⌂™╟⁸≤™℮↓≤⌐⌂╡│⇔⌂™∞╤℮⅛⁸≤ ℮⁹ 

 

 

7. ⌐ ≥℮⇔√╠ ─ ≤ ⅜ ╗⅛  

⌐⁸≥℮⇔√╠ ─ ≤ ⅜ ╗⅛⌐≈™≡⅔ ⇔√™⁹│∫⅝╡ ⅎ┌⁸

⁸ ⅎ╢⸗ⱡ⅜⌂™≤™℮─⅜ ─ ≢№╢⁹ ⅎ╢⸗ⱡ↕ⅎ№╣┌⁸ ⅜№

╤℮⅜⁸ ╩⇔╟℮⅜⁸∟╚╪≤ ╦╣╢⁹ ⌂⸗ⱡ⅜№∫≡⁸ ⅜ ≢⅝≡⁸

⅜ ╦╣┌⁸ ╦╣╢⁹ ⅎ╢╙─⅜№╢─⌐⁸ ⅜ ⇔≡™╢⅛╠╙∫≤ ╠⇔╘√╠

∫≡╙╠ⅎ╢─≢│⌂™⅛≤⅛⁸ ↑ ╣⌐ ⌂ ⅜№╢⅛╠ ∫≡╙╠ⅎ⌂™─≢│⌂

™⅛≤⅛⁸∕╪⌂↓≤│ ╙ ⌂™⁹│∫⅝╡⇔≡™╢─│⁸ ⅎ╢⸗ⱡ⅜ ↄ⌂™≤™℮

↓≤≢№╢⁹ 

⇔⅛⇔∕℮│™∫≡╙⁸╙℮ ⇔↓℮⇔√╠╟™─≢│⌂™⅛⁸↓↓│ ≤⅛⇔⌂™≤™↑⌂

™─≢│⌂™⅛⁸≤ ℮≤↓╤│№╢⁹∕╣│ ─≤⅔╡≢№╢⁹ 

≥℮⇔√╠ ─ ≤ ⅜ ╗⅛  

ᵑ ≤ ─ ─  

ᵒ ☼כ♬ה ─  

ᵓ ╛ ╩ ≢⅝╢ ─  

ᵔ ┼─ ⁸ ┼  

ᵕ ה ⱨ▫כꜟ♪─ ≤⁸ ─  

Ⱳꜝfi♥▫▪⌐╟╠⌂™ ─  

ᵖPL ⁸╕√│ ─ ⌐╟╢ ⱷכ◌כ  

 

╕∏⁸₈ᵑ ≤ ─ ─ ₉∞⅜⁸ │ ≈⌂⅜∫≡™⌂™⁹

⌐│₈ ≤⅝∟╪≤ ↕╣√╠™⅛⅜⅛⁸∕℮≢⌂™≤↓─ ─
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│ ≢│⌂™⅛₉≤ ↄ ⇔ →√─∞⅜⁸∕─ ↕╣╢╟℮⌐⌂∫√≤™℮ │

™≡™⌂™⁹ │ ≤─ ≢ ⅜ ⌐ ╣ ╦╢ ─ ⅝ ⅜№╡⁸

⅛╠ ≤ ─ ╩⅝∟╪≤ ≢ ⇔≡™ↄ≤™℮ ╩ ∫≡™╢─

≢⁸ ╙∕─ ⌐⌂╣┌ ⌂─≢│⌂™⅛≤ ℮⁹ 

 ₈ᵒ ☼כ♬ה ─ ₉⁸↓╣│ ⅔ ™⇔√™≤↓╤≢№╢⁹ 

₈ᵓ ╛ ╩ ≢⅝╢ ─ ₉≤№╢⅜⁸↓╣│√∞─ ≢│

♄ⱷ≢№╡⁸ ─ ≤⅛⁸™╤™╤⌂ ╩ ≢⅝╢ ─ ⅜ ≢№╢⁹ ╩

╡ ↄ │ ⌂ ╟╡╙╙─∆↔ↄ ⇔⁸ ╩╙∫≡™╢↓≤╙ ↄ⁸

⌂ ≢₈↓╣│ ⅎ╕∆⅛ ₉≤™℮╟℮⌂▪ⱪ꜡כ♅╩⇔≡╙ ⌐↕╣⌂ↄ⌂∫≡⇔╕℮⁹ 

₈ᵔ ┼─ ⁸ ┼ ₉∞⅜⁸ ≢│ ⅜⌂

™≤⁸ ≢│ ⌐ ╖ ╕╣⌂™≤⁸ ─ │ ⇔™ ⅜№╢⁹ 

₈ᵕ ה ⱨ▫כꜟ♪─ ≤⁸ ─ ₉⌐≈™≡│⁸ ─ ⌐ ℮

╛ ╩ ⇔⌂™≤⁸₈ ⅎ╕∆⅛ ⅛∫√≢∆⌡₉─ ╩ ∏⁸ ⌐ √⌂

™ ╩ ⇔≡⇔╕℮↓≤⌐╙⌂╡⅛⌡⌂™⁹ 

₈ᵖPL ⁸╕√│ ─ ⌐╟╢ ⱷכ◌כ ₉⁸↓╣│ 6.≢╙ ⇔√≤↓╤∞⅜⁸

↓╣⅜⌂↕╣⌂™≤↓─ ≢─ │∟╞∫≤ ⇔™≤ ℮⁹ 
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( 1) ─ │⁸ ─ ⌐≈™≡≥℮ ∫≡™╢⅛ 

 

 

( 2) ⌐ ∆╢ ─  ≈─  ⅛⌂⅜╦ ≢─ ⌐ ∆╢  

 

  

1
360

2009 226 2

2008 138 1 Wii

2007 134 3 DS

498 6 6/498= 1.2%

3 6
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( 3) ─ ⌂  ) ≢ ⅝≡™╢↓≤ 

 

 

( 4) ─ 20 802 ⌐ ™√ ─▬ⱷכ☺(∕─ 1) 

 

( )   2009)  

  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

8%

48%

61%

26%

28%

8%

3%

8%

2

370

100

2

25

75

H19.10

Ҷ

?

Q2. ?

Q1. ?

590 188 20 4 -
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 ( 5) ─ 20 802 ⌐ ™√ ─▬ⱷכ☺(∕─ 2) 

 

( )   2009)  

( 6) ⌐ ↄ ─♄ⱷ102 ☺כ ─▪fi◔כ♩ ═

(∕─ 1  

 

?

?

?

?

?

71%

27%

42%

41%

58%

0% 20% 40% 60% 80%

70%

9%

12%

9%

0% 20% 40% 60% 80%

102
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( 7) ⌐ ↄ ─♄ⱷ102 ☺כ ─▪fi◔כ♩ ═

(∕─ 2) 

 

 

( 8) ⌐ ↄ ─♄ⱷ102 ☺כ ─▪fi◔כ♩ ═

(∕─ 3) 

 

  

  

A B

C
C

B

A
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 ( 9) ╩ ∆ ⁸ ⌂ (∕─ 1) 

 

 

( 10) ╩ ∆ ⁸ ⌂ (∕─ 2) 

 

  

1

Ҷ

Ҷ

Ҷ

Ҷ

2

3
<
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ь
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( 11) ≢ ⅜ ⅛  ◔▪ⱴⱠ 16 ─▪fi◔כ♩ ( ═)  (∕─ 1) 

 

 

( 12) ≢ ⅜ ⅛  ◔▪ⱴⱠ 16 ─▪fi◔כ♩ ( ═)  (∕─ 2) 

 

 

 

  

C

B

A
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 ( 13) ─  ↓╣⅜ ╩ ╢≤⅝─  

 

( 14)  

 

  

1 10

ь
ь
ь
ь
ь

ь
ь

ь



- 118 - 

 

˗ ᾽ 

 ᵂ ˝  

2010₴ 1 29  

 

☿◖ⱶ⅜ ⇔√ ꜡Ⱳ♇♩≤ ꜞⱨ♩─ 2≈╩ ⌐⁸ ה ─ ⅛╠⁸

⅜ ∂≡™╢ ⌐⅔↑╢ ⁸╕√ ⅛╠ ⌐ √ ─ ≤™∫√╙─⌐≈™≡⅔ ⇔√™⁹

⌂⅔⁸ ⅜↓╣⅛╠⅔ ∆╢↓≤│⁸ ∂ ≢ ╪≢™╢ ─ ≢─╒╓ ─ ≤⅔

ⅎ™√∞™≡⅛╕╦⌂™⁹ ꜡Ⱳ♇♩≢│⌂™⁸ ─ ≢ ╦╣╢╟℮⌂꜡Ⱳ♇♩⅜

─ ⌐⌂╡℮╢⅛≥℮⅛│⁸∕℮∆╢⅛≥℮⅛≤™℮ ─ ≢№╡⁸

⌐∕℮⌂╢╙─≢│⌂™≤™℮ ∂⅜⇔≡™╢⁹ 

 

 

1. ꜡Ⱳ♇♩₈ⱴ▬☻ⱪכfi₉⅛╠ √ ꜡Ⱳ♇♩─ ≤  

(1) ₈ⱴ▬☻ⱪכfi₉─  

 ₈ⱴ▬☻ⱪכfi₉╩ ⌐ ╦╣≡™╢ ₁⅜≥℮™℮⅔ ⅎ╩ ∫≡™╠∫⇔╚╢⅛≤™℮

↓≤⌐≈™≡ⱦ♦○⌐╕≤╘√╙─⅜№╢─≢⁸╕∏↔ ™√∞⅝√™⁹ 

ⱦ♦○─  

₈ ≢ ⅜⇔√™⁹ ╛ ≤ ⌐ ╩╙∫≤ ⇔╖√™⁹∕╪⌂ ™╩ ⇔√─

⅜☿◖ⱶₐⱴ▬☻ⱪכfiₑ≢∆⁹☺ꜛ▬☻♥▫♇◒╛Ⱳ♃fi─ ⌂ ≢ ═ ╩ ┘⁸

╖⁸ ╕≢ ┘╕∆₉ 

₈ ⌐ ╗♫◌●꞉↕╪ ≢∆⁹ ─ ⅜№╢ ─ꜚꜞ↕╪⌐│ ⅜ ⅎ╢╟℮

⌂ ⅝⅜№╡└≤╡≢│ ⅜≢⅝╕∑╪⁹3 ⁸№╢ ≢↓─꜡Ⱳ♇♩╩ ⅛↑√ꜚ

ꜞ↕╪│∕─ ⌐≤╡≈⅛╣⁸™╕│ ⌐ ⅛ ─Ɑכ☻≢≤╣╢ ╩ ⇔╪≢™╕

∆⁹↓─꜡Ⱳ♇♩≤ ℮╕≢│⁸ ╛ⱫꜟⱤכ─ ⅜⌂™≤ ╩∆╢↓≤⅜≢⅝╕∑╪

≢⇔√ 

ₐ ♫◌●꞉↕╪ ⅜ꜚꜞ↕╪⌐ ⇔ ™™⌂⁸꜡Ⱳ♇♩│ ╠╪≢⌂ₑ 

ₐ ♫◌●꞉↕╪ ⅜⅛⅛╤℮⅜⁸ ╩ ⅔℮⅜⁸ ≢ ═╠╣╢≤™℮↓≤⌐

⅛ ⇔↕⅜№╢╖√™≢⌡⁹ ─↓≤⌂╪∞↑≥⁸∕─ ⅜ ∞↑∂╚⌂ↄ™╤╪⌂

↓≤⌐ ⇔≡ ╩ ≈╟℮⌐⌂∫≡⅝≡⁸↓─ ╩⅝∫⅛↑⌐⁸№╣╙╛∫≡╖╟℮⁸

↓╣╙╛∫≡╖╟℮≤™℮↓≤≢ ⅜ 180 ╦∫√ ⅜√ↄ↕╪ ╕⇔√⅛╠⌡ₑ 

≢ ⅝ ∫≡↔ ╩ ═╢⁹꜡Ⱳ♇♩─⅔⅛→≢∕╪⌂ ╙ ─╙─⌐⌂╡╕⇔√₉ 

₈ ꜡Ⱳ♇♩│™╕ ╩ ⅎ≡ ≢╙ ╦╣ ╘≡™╕∆⁹↓╣│ ≢№╢

↕╪─╙≤⌐ ™√○ꜝfi♄─ ⅛╠─ ≢∆⁹↓─ 9 ─ ─ │ ≤ ⅜

╢ ⁸ ╕╣≡ ╘≡ └≤╡≢↔ ╩ ═╕⇔√⁹ ─ ─ ⅛╠─ⱷ♇☿⁹∆≢☺כ

ₐ │ ≢ ⅜≢⅝≡⁸≤≡╙ ⇔∕℮≢⇔√⁹↓╣⅛╠│ ⌐ ╡╩ ∫≡ ⅝≡™

↑╢≤ ™╕∆ ₉e 
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 ↓℮™℮ ⅜№∫≡ ≤⅛↓↓╕≢╛∫≡↓╣√≤™℮ ∂≢⁸ⱦ☺Ⱡ☻ ⌐│ ∫≡

╙ ≢⅝≡│™⌂™⁸∕℮™℮꜠ⱬꜟ⌐№╢⁹ 

 

(2) ₈ⱴ▬☻ⱪכfi₉─  

 ₈ⱴ▬☻ⱪכfi₉│ ה ╦∑≡ 300 ╒≥⅜ ⌐ ≡™╢⁹∕─℮∟ ה ─

─ ╩ ⁸ ⌐ ⇔√╙─⅜ 1≢№╢⁹ ≤™℮↓≤≢│⁸ │

─ ⌐ ∫≡™√∞ↄ↓≤╩ ⇔≡™√─∞⅜⁸ⱦ☺Ⱡ☻ ─ ≢ ─ │

⌐ 5,000 ≢⁸∕─℮∟ ∫≡™√∞↑∕℮⌂ │ 100 ⇔⅛™⌂™─≢│⌂™⅛

≤™℮↓≤⅜ ⅛╡⁸ ⅜∕╪⌂⌐ ⌂™╟℮≢│♄ⱷ∞⁸╙∫≤ ↄ─ ⌐ ∫≡™√∞

↑╢╙─⌐⇔⌂ↄ≡│⁸≤™℮↓≤⌐⌂∫√⁹∕↓≢ ─ ₁─↔ ╙⅔ ⅝⇔⌂⅜╠⁸

ALS ╛ ─ ⌐╙⅔ ™™√∞↑╢╟℮⌂╙─╩ ∆╢↓≤≤

⌂╡⁸∕─ ≤⇔≡ ₁⌂ ─ ⌐↔ ™√∞™≡™╢⁹ 

⌐≈™≡╙⁸↓─╟℮⌂╙─╩ ∫≡╖╟℮≤∆╢ │ ™ ─№╢ ∞╤℮⁸≤

⇔≡™√─∞⅜⁸ ⌐ ⇔≡╖╢≤⁸40 ─ ─ ⅜ ↄ⌂∫√⁹∕─ │™

╤™╤№╢─∞≤ ℮⅜⁸ ™ ─ │ ╩╖≡ↄ╣╢ ⅜™╢⅜⁸40 ╩ ⅎ

√№√╡⅛╠ ╩╖≡ↄ╣╢ ⅜™⌂ↄ⌂∫≡⇔╕™ ─ ≢ ⅝≡™⅛⌂↑╣┌⌂╠⌂

ↄ⌂╢⁸≤™∫√ ╙№╢─≢│⌂™⅛≤ ⇔≡™╢⁹ 

 

(3) ₈ⱴ▬☻ⱪכfi₉─ ה  

 ₈ⱴ▬☻ⱪכfi₉│ 1991 ⌐ ╩ ⇔√⅜⁸ ═ ╩ ∆╢≤™℮ ─ ⅜

─ⱳ▬fi♩≢№∫√⁹1998 ⌐ ⅜≢⅝╢≤№∟↓∟⌐ ∟ ⇔≡ ⅜™ ─ ₁⌐

∫≡╙╠℮≤™℮↓≤╩ ∫√─∞⅜⁸2000 ─ fi─HI♦כ▼►☻⌐ Ɫfi♦▫◐

ꜗ♇ⱪה▬fi☻♥▫♅ꜙכ♩ ┼ ∟ ╖⁸↓─╟℮⌂╙─⅜ ≢╙ ⅎ╢⅛ ™≡╖√≤↓

╤⁸₈ ⌐│ ↄ │⌂™₉₈⇔⅛⇔ ╩♃ⱳ▬fiכ◙כ꜠⌐ ™≡│♄ⱷ∞⁸

≢│ ⌐ │כ◙כ꜠⇔ ╦⌂™₉≤ ⌐ ⌂ ╩™√∞™√⁹∕↓≢ ⁸

─♃ⱳ▬fiכ◙כ꜠ ╦╡⌐ ™∆ ≢ ⅜™ ⌐ ╖─ ™▬fi♃כⱨ▼כ☻≢№╢

☺ꜛ▬☻♥▫♇◒╩ ∆╢↓≤⌐⇔√⁹√ↄ↕╪─ ─ ♃ⱳ▬fiכ◙כ꜠│⌐─∆⌂↓╩

│ ⇔≡™√─∞⅜⁸☺ꜛ▬☻♥▫♇◒∞≤ ─ 4≈─ ⅝ⱪꜝ☻☻▬♇♅╩ ∆≤™℮

5≈─ ∞↑≢↓⌂↕⌂ↄ≡│⌂╠∏⁸ │ ⇔√╙─≤ ℮⁹ 

 ∕╣≢╙™≈ ⅛╠ ⌐☻♩♇ⱪ⅜⅛↑╠╣╢⅛ ⅛╠⌂™╕╕ ╘≡™√⅜⁸∟╞℮

≥ 2000 ⅛╠ ⅜ ↕╣╢≤™℮↓≤≢⁸ⱴ☻◖Ⱶ─ ╩ ╘╢↓≤⅜≢⅝⁸

⁸♥꜠ⱦ⁸ ─ TIME╩ ╗ ≢ ⅝ↄ ╡ ∫≡™√∞↑√⁹∕╣╠⅜ ™

⌐⇔≡ ₁⌐ ∆╢ ⇔≤⌂∫√⁹ ╩╖√ ╟╡₈∕╪⌂⌐ ─ ⌐ ≈╙─≢№╢

⌂╠┌⁸ ∑╟₉≤ ∫≡╙╠™⁸↓╣│ ⌐ ⅛∫√⁹∕─ ─ ( )♥

◒ⱡ◄▬♪ ─ ─ ⌐ ╘≡╙╠℮↓≤⅜≢⅝√⁹↓╣⅜ ─⅔ ⅝≤⌂

╡⁸ⱪ꜡☺▼◒♩╩ ╘≡™ↄ℮ⅎ≢ ⅝⌂ ≤⌂╡⁸ 2─╟℮⌂ ≤─

⌐ ↑√ ╙ ↄ↓≤⅜≢⅝√⁹( )♥◒ⱡ◄▬♪ ⅛╠─ ─ │ ⅝⌂╙

─≢│⌂ↄ⁸ ⇔√╙── ─ ≤™∫√╙─≢│№∫√⅜⁸ ⌐ ╩ ∫≡

╙╠ⅎ√≤™℮↓≤│ ⅝⅛∫√⁹ 

2002 ⌐ ─ ꜡Ⱳ♇♩≤⇔≡ ╩ ⇔√⅜⁸∕╣╩ ╡ →√ ─
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─ ↕⌂ ╩⁸∟╞℮≥∕℮™℮╙─╩ ╘≡™√○ꜝfi♄─ FOCALⱨ◊כ◌ꜟ ≤™℮

↕⌂ ─ ⅜ ≡ↄ╣≡⁸╙⇔○ꜝfi♄≢ ↕∑≡ↄ╣╢⌂╠ ∆╢⁸≤™℮

─ ╡⌐ ─ ≤⌂╡⁸2004 ⌐○ꜝfi♄≢─ ╩ ⁸ ┼ ╡ ∆↓≤⅜≢⅝√⁹

╕√ 2006 ⌐│ ─₈ ─꜡Ⱳ♇♩ ₉─ ╩ ∆╢↓≤⅜≢⅝⁸↓╣╙

⅝⌂ ╖≤⌂∫√⁹ │ ─ 7◌ ≤ ≢ ⇔≡⅔╡⁸ 300 ─ ≤⌂∫

≡™╢ 3 ⁹ 

 

(4)  

 ꜡Ⱳ♇♩╩ ─ ⌐ ∆≤™℮↓≤⌐≈™≡│⁸ ≤⇔≡│ ⌐ ─№╢≤↓╤≢№∫

√⁹ ⅜ ⌐╙ ≢╙↕∑╢╟℮⌂↓≤⅜№╣┌ ─ ⌐ ╩≈↑╢⁹⇔⅛⇔↓─╟℮⌂

꜡Ⱳ♇♩⌐ ∆╢ │ ─ ⌐│ ⇔≡™⌂⅛∫√⁹∕↓≢ ≢╛∫≡™↓℮≤

™℮↓≤≢⁸ ⌐ ╩כ♃כ⸗™ ℮⁸┬≈⅛∫√╠☿fi◘כ⅜∆←⌐ ⇔≡ ╕╢ ╖

⌐∆╢⁸ ⌂◦☻♥ⱶ≢│ ⅛ ≢⅝⌂™↓≤╩ ↓∆⅛╙⇔╣⌂™─≢ ⌐ⱪꜞⱵ♥▫

Ⱪ⌂ ≤∆╢⁸ ≢ ∆╢↓≤≤⇔√⁹ ⌐ ∫≡™ↄ⌐ ⇔≡│⁸CEⱴכ◒╩ ⇔

⌂™≤ ╢↓≤⅜≢⅝⌂™√╘⁸♦▫꜠◒♥▫Ⱪ╩ ♅▼♇◒⇔≡⁸∕╣⌐ ∆╢╟℮⌐⇔

≡ ⇔√⁹ 

 

(5) ┼─ ╡ ╖ 

ᵑ  

 ⌐ ≤⇔≡ ⌐ ∆⅛╠⌐│ ╣⌂™↓≤⌐│ ⌐⌂╠⌂™╦↑≢№╡⁸ ⅛╠│

₈ ∕─√╘⌐│ ≢⅝╢∞↑ ↄ⇔╤₉≤ ╦╣≡™√⁹◖☻♩╩ ⅎ╢≤ │ 100 ↄ

╠™─ ≤⇔√⅛∫√─∞⅜⁸∕╣≢│ ╣⌂™↓≤│ ⅛∫≡™√⁹∕↓≢ ≤

™℮ ─ │☻ⱦכ◘─≢ 1 1 3 ≢ 4,000 ≢№╡⁸

⅛╠ ≡ 1 ─√╘ 400 ⁸1⅛ √╡ 12,000 ─ ≤⌂╢⁹∕╣≤ ⇔≡

─ ╠╣╢꜠fi♃ꜟ 6,000 ⌐ ⇔⁸ │ 40 ≤⇔√⁹∟⌂╖⌐ 40

≤™℮≤ ─♃▬ⱪ─ ™∆≤╒╓ ≢№╢⁹↓─╟℮⌐ ≢ ⌂

╩ ⇔√⁹ 

⇔⅛⇔⁸ ╣╢⅛≥℮⅛│╕√ ─ ≢№╢⁹PR⇔╟℮≤ ∫≡╙♥꜠ⱦCM╩ ∆⅔ │

⌂™⁸╕√ ⌐♥꜠ⱦCM╩ ⇔√≤⇔≡╙ ─ ⌐ ↄ │⌂™⁹₈ⱴ▬☻ⱪכ

fi₉─ ╩ ╘≡⅛╠ 20 ↄ⌐⌂╢╦↑∞⅜⁸╕∞╕∞ ⌐ ∕─╙─╩ ╠╣≡™

⌂™⁹PR≤™℮─│ │ ⌐ ⇔™⁹↓╣│ ∞↑≢│≥℮⌐╙⌂╠⌂™↓≤─ 1 ≈≢

│⌂™⅛≤ ℮⁹ 

 

ᵒ  

 ⅛╠ ╛ ⌐ ⇔⁸ ↄ ╛ ─ ≤⇔≡ ╘≡╙╠ⅎ

⌂™⅛≤ ⅝⅛↑╩ ∫≡⅝√⁹∕℮⇔√ ─ ╙№╡⁸2006 ⌐╟℮╛ↄ ⅜™ ╩◘

ⱳכ♩∆╢ ₈ ₉─ ⌐ ≤™℮ ╩ √⌐ ∫≡™√∞⅝⁸∕╣⌐ ∆

╢╙─≤⇔≡₈ⱴ▬☻ⱪכfi₉╩ ╘≡™√∞™√⁹↓╣⌐╟╡ 1 ≢ ≢⅝╢ ⅜

↑√─∞⅜⁸⇔⅛⇔ ⌐ ╩ ╘╢─│ ≢│⌂ↄ ≢№╡⁸2009 ⌐╟℮╛

ↄ ─ ≢ ╘╠╣√∞↑≢№╢⁹∕╣ ─ ≢│ ╘╠╣≡⅔╠∏⁸™╕
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∞⌐ ─ ≤⌂∫≡™╢⁹ ─ │⁸ ─ ─ ⅜ ≢№∫√↓≤⁸

─ ─ ⅜↓℮⇔√ ─ ⌐ ≢№∫√↓≤⁸ ⅜™ ╩ ⌐╛

∫≡™╢ ⅜™√↓≤⁸⌂≥─ ⅜ ∫≡™√≤ ∫≡™╢⁹ ⌐ ℮≤ ⅜ ╦⌂™

≤ ╘≡╙╠ⅎ⌂™≤™℮↓≤≢╙№╢⁹ 

⁸ ≢│╕∞ ╘╠╣≡™⌂™⁹ ─ ⌐│╙≤╙≤ ≤™

℮ ⅜№╢─≢⁸ ⅜ ≤⇔≡ ╘≡↕ⅎↄ╣╣┌╟™∞↑⌂─∞⅜⁸

│ ⅜╛╢╙─≤™℮ ╘√╢№⅜כꜗ♅ꜟ◌─ ╡ ╘≡™⌂™⁹ ⅜™ │ ╦╣√

╩ ℮≤™℮↓≤≢⁸ ─ ╟╡╙™╤™╤⌂ ╛ ⅜ ╡╛∆™╟℮≢№╢⁹ 

₁ ₁─ ─ ≢₈ⱴ▬☻ⱪכfi₉╩ ∫≡™╢ │ ⌐ ⌂™≤ ℮⁹

⅜ ╠╣≡™⌂↑╣┌ ⌐⌂╢╦↑╙⌂™≤╙ ℮⁹ 

 

(6) ↕╠⌂╢ ⌐ ↑≡ ○ꜝfi♄≤─ ⅛╠ ⅎ≡⅝√↓≤  

 ○ꜝfi♄≢₈ⱴ▬☻ⱪכfi₉─ ⌐ ⇔≡ↄ╣≡™╢Ɽכ♫♩כ⅜FOCAL ∞⅜⁸ ╠│

2004 ⅛╠ ╩ ⇔≡⁸∆≢⌐ ╩ ∆╢ ™≢№╢⁹○ꜝfi♄│ ─

─ 8 ─ 1⌐╙⅛⅛╦╠∏⁸≢№╢⁹⌂─⌐⌂−∕╪⌂⌐ ╣╢─⅛╩ FOCAL ⌐ ™≡╖

√≤↓╤⁸○ꜝfi♄≤ ─ ™⅜™ↄ≈⅛ ⅎ≡⅝√⁹1≈│○ꜝfi♄│ ─ ≢№╢

↓≤≢№╢⁹ ⅜ ⌂╙─⌐≈™≡│⇔⅛╢═⅝ │∆╢⅜♃♄≢ ⇔≡™╢⁹╕√⁸

○ꜝfi♄⌐│ ─ ⌐ ∂√ ꜝ▬fi♫♇ⱪ⅜ ∫≡⅔╡⁸∕╣╩ ⌐ ∂≡

⇔≡™ↄ≤™℮◌ꜟ♅ꜗכ⅜№╢≤™℮↓≤╙ ⅛∫√⁹FOCAL │╙≤╙≤ ─◘

ⱳכ♩ ╩ ╡ ∫≡⅔╡⁸ ─ ⌐ ∂≡∕╣╠╩ ⇔≡⅝≡™√⁹⇔⅛⇔

─ ↑─╙─∞↑⅜ ↄ⁸∕↓⌐₈ⱴ▬☻ⱪכfi₉⅜℮╕ↄ│╕∫√╦↑≢№╢ 4 ⁹

─ ╩╖≡™╢≤⁸≥℮╙ ╣ ─≤↓╤─ ∞↑╩⇔≡⁸∕↓≢Ɽ▬─ ™ ™

╩⇔≡™╢╟℮⌐ ╦╣╢⅜⁸∕╣≤│ ∫√ ⅜ ⌂─≢│⌂™⅛≤ ∂≡™╢⁹ 

 ╕√⁸ ≤○ꜝfi♄⌐⅔↑╢⁸ ⅜ ⌐ ↑╠╣╢ ╖╩ ∆╢≤ ™↓

≤⅜╖ⅎ≡ↄ╢ 5 ⁹○ꜝfi♄≢│ ⌐ ⅜☻כⱬ♃כ♦╢∆ ⌐ ⇔≡⅔╡⁸

╕√ ≢╙∕╣╩ ╠╣╢╟℮⌐⌂∫≡™╢⁹╙≤╙≤ ╩ ⌐ №⅜כꜗ♅ꜟ◌℮

╡⁸╕√ ─ ≤™℮↓≤╙№∫≡⁸™™╙─╩ ∆╢≤ ┌╣╢≤™℮─╙ ≤─

™≢№╢⁹○ꜝfi♄≢│ ≤ ─ ╩╟ↄ ∫≡™╢ ─

⌐☻כⱬ♃כ♦⅜ ≠⅝⌂⅜╠ ⇔⁸ ─ ≢ ↓─ ╩ ™╕⇔╞℮

⅜ ↕╣╢⁹∕─ │ ⌐ ⇔≡ ↕╣╢√╘⁸↓─ ╖∞≤ ⌐ⱡ►Ɫ►⅜

≥╪≥╪ ╕∫≡™ↄ⁹ ⁸ ≢│⁸○ꜝfi♄─╟℮⌂♦כ♃ⱬכ☻╙⌂ↄ⁸ │ ╩

╙≈ ⅜ ⌐ ╦⌂ↄ≡│⌂╠∏⁸ │ ⌐ ∆╢ ⌐ ⇔

™⁸≤™℮ ≢№╢⁹↓℮⇔≡ ∆╢≤ ─ ╖│ ⌐ ↑≡™╢╟℮≢№╡⁸╕

√ ⌐≤∫≡ ≢№╢╟℮⌐ ℮⁹ ⅛⌐○ꜝfi♄│ ה ≢⁸ │

ה ∞⅛╠⁸ ∞↑⅛╠╖╢≤∕╣ │⌂⅛⌂⅛≥℮⌐╙≢⅝⌂™↓≤⅛╙⇔╣

⌂™⅜⁸ ⅜ ⌐ ↑╠╣╢ ╖╩ ─╙─⅛╠○ꜝfi♄─╟℮⌐∆╢∞↑≢╙⁸

╟╡╟™ ┼─ ⅜ ⅝╢─≢│⌂™∞╤℮⅛⁹ 

 

 

2. ꜞⱨ♩ ⅛╠ √ ─ ≤  
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(1) ꜞⱨ♩ ─ Ί ─ Ί 

₈ⱴ▬☻ⱪכfi₉│ ≤⇔≡ ⅜™ ↑≤⇔≡ ↕╣√╙─≢№∫√⅜⁸ ꜞⱨ♩

│↓╣⅛╠ ⅜ ╪≢™ↄ ≢ ≤↕╣╢─≢│⌂™⅛≤™℮ ⅛╠ ╩

╘≡⅝√╙─≢№╢⁹ 6│ ─ ─ ╩ ⱧꜝⱵ♇♪≢ ⇔√╙─∞⅜⁸≥

╪≥╪ ⅝ ⅜ ╡⁸ ⅜ ⅎ≡™ↄ≤™℮ ⅜ ⅛╢≤ ℮⁹↓─╟℮⌂ ≢

╛∕─ │≥℮⌂╢─⅛⁸≤™℮↓≤⌐≈™≡◦Ⱶꜙ꜠כ◦ꜛfi⇔√ ⅜⁸ 7≢№╢

⁸ ╩♃כ♦ ⁹ │≥╪≥╪ ⇔≡™ↄ⅜⁸ ╩ ╘╢

⅜≥╪≥╪ ∫≡™ↄ⁸↓╣≢│ ╩ ∆╢─⅜ ⇔ↄ⌂╢≤™℮↓≤≢№╢⁹

─ │⅛⌂╡ ⇔√ ─ ─ ╩⇔≡™╢ ≢⁸ │⅛⌂╡

⌐╛∫≡™╢⁹♪▬♠─ ─╟℮⌐⁸20 ⅛╠ ╩ ⇔≡⁸⇔⅛⇔ ─

⌐ ™ ⌐⇔⅛ ⇔⌂™⁸∕℮™∫√⅛√∟⌐⇔≡™⅛↨╢╩ ⌂™─⅛⌂≤ ∂≡™╢⁹

╕√ 8─╟℮⌐⁸ │ ─ ⅜ ⅎ╢∞↑≢⌂ↄ⁸ ∞↑≢ ╗ ₁⅜ ⅎ≡

™ↄ↓≤╙ ↕╣≡⅔╡⁸∕℮⇔√ ₁⌐ ⇔ ⌂ ╩☻ⱦכ◘ ⇔≡™↑╢─⅛≤™

℮≤⁸↓╣╙╕√ ⇔™╙─⅜№╢⁹∕↓⌐ ≢ ╠⅛─ ⅎ⅜≢⅝⌂™∞╤℮⅛≤ ⅎ

≡ ⌐ ╡ ╪∞─⅜⁸ ꜞⱨ♩≢№╢⁹ 

 

(2) ꜞⱨ♩─  

 ꜞⱨ♩≤™℮─│⁸ ≢─ ⅜ ⌂ ⅜ⱬ♇♪⅛╠ ™∆╛♩▬꜠⌐ ≢

╡ ╢↓≤╩ ⌐∆╢╙─≢№╢⁹√∞∕╣⌐│ ⅜ 1≈∞↑№╡⁸ ꜞⱨ♩≢ ╩

∟ →╠╣╢╟℮⌐∆╢√╘⌐⁸≈⌂⅞─╟℮⌂☻ꜞfi◓≤™℮╙─╩ ⌐ ≡™√

∞ↄ≤™℮↓≤≢№╢⁹ ─ꜞⱨ♩≢│ⱫꜟⱤכ╛ ─ ⅜™⌂™≤ꜞⱨ♩⅜ ⅎ⌂

™─∞⅜⁸↓─ ꜞⱨ♩≢│☻ꜞfi◓↕ⅎ ╣┌ ≢─ ⅜ ≤⌂╢⁹∕─╒℮⅜

⌐≤∫≡╙⁸╕√ ╡─ ⌐≤∫≡╙╟™∞╤℮≤ ⅎ≡ ⇔√⁹↓─ ⌐ ⇔≡╙

₈ⱴ▬☻ⱪכfi₉ ⁸( )♥◒ⱡ◄▬♪ ⅛╠─ ╩ ↑╢↓≤⅜≢⅝⁸ ↄ─

─ ₁⅛╠─ ↔ה ╩ ™√ 9 ⁹ 

 

(3) ꜞⱨ♩─  10  

ᵑ  

 ™∆⌐ ∆╢ ⌐ ⅜ ™ ╡ ⌐⌂∫≡⇔╕℮≤ ⌐≤∫≡│ ⌂ ≤⌂╢⅜⁸

™ ╡ ┼≤ ╡⌂⅔↕∑╢↓≤│⅛⌂╡─ ⅜™╢ ≤⌂╡⁸ ─ ─ ╙ ⅝⌂

╙─≤⌂╢⁹∕↓≢ ꜞⱨ♩─☿fi◘כ♃כ⸗≥כ╩ ∫≡⁸ ™ ╡ ⅜ ⌐≢⅝╢

╟℮⌐ ⇔√⁹ 

 

ᵒ  

 ─ ⅜ ╡№→╠╣╢≤™℮─│ ⌐ ∂╢ ≢№╢↓≤⅛╠⁸ ╡№→╢ 4 ─꜡

∟℮─ⱪכ 1 ≢╙⅝∟╪≤⅛⅛∫≡™⌂↑╣┌ ╕╢⁸ ╩ ⇔√╠ ╕╢⁸№╢™│

⌐ ╢≤™℮╟℮⌐ ╩ ⇔√⁹ 

 

ᵓ►▼▪ꜝⱩꜟ☻ꜞfi◓ 

 ↓╣│⌂╢═ↄ ─ ™╙─≤⌂╢╟℮♦◙▬fi⇔√⁹ 
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ᵔ  

 ᵓ│ ⅜ ╣√♦◙▬fi≤⇔⁸╕√ ⌐ ⇔≡╙ ╣─ ╩ ™≡╙╠℮↓≤≢⁸

⅜℮╕ↄ≢⅝╢╟℮⌐⇔√⁹ 

 

(4) ꜞⱨ♩─ ⁸  

 ⌐≢╙ ⅎ╢╙─≤⇔≡ ⇔√╦↑≢│⌂ↄ⁸ ≢─ ⅜ ≢⁸ ─ ⅜№

╡⁸ ה ⌐ ∆╢ ⅜№╢ ⅜ ╦╣╢↓≤╩ ⇔≡™╢⁹⇔⅛⇔⁸₈ⱴ▬☻ⱪכ

fi₉─ ⌐№╢╟℮⌐⁸ ⌐ ⇔≡╖╢≤ ⇔√ ≤│ ℮ ⌐ ∫≡™√∞↑╢↓≤╙

№╢↓≤⅛╠⁸↓─↓≤⌐≈™≡│ ∆ ⅛╠™╤™╤ ╗╟╡╙⁸ ⌐ ⇔≡╖≡⅛╠

⇔≡™ↄ╒℮⅜ ⌂╛╡ ≢№╢ ⅜∆╢⁹ 

 ≤⇔≡│ ╛ ⌂≥⁸1 ≢ ™∆⁸ⱬ♇♪⁸♩▬꜠⌐ ⅝√™ ╩

⇔≡™╢⁹ⱨ▫כꜟ♪♥☻♩╩⇔≡™≡ ↄ ↄ─∞⅜⁸ ⌐♩▬꜠⌐ ⅝√ↄ≡ ╩ ↓

⇔√╡⁸ⱫꜟⱤכ╩ ╪∞╡∆╢─│ ⅜ ↑╢─≢⁸ 17 │ ╩ ╠⌂™⁸⌂≥

≤™℮ ⌐ ⇔™ ╩ ⅎ≡™╢ ⅜ ™╟℮≢№╢⁹↕╠⌐ ⌐╟∫≡│ ╡

⌐ ╩⅛↑⌠╟℮ ⅔╗≈╩≈↑╢≤™℮↓≤╕≢№╢╠⇔™⁹↓╣≢│ ─ │≥╪

≥╪ ≈↑╠╣≡™∫≡⇔╕℮⁹∕─ ≢╕√∕℮⇔√ ╩ ⌐ ™≡│ │ ⇔≡ ┼

╠╣⌂™⁹ ⌐↓℮⇔√ ⅜№╢ ≢⁸╕√ ─ ⅜ ╕╣╢ ≢⁸

ꜞⱨ♩⅜ ⌐ ≡╢─≢│⌂™⅛≤ ⅎ≡™╢⁹ 

 ⌐ⱨ▫כꜟ♪♥☻♩≢ ⌐╟╢ ─ ⅛╠│₈ 5 ∆╢⅜⁸

⌡⌂ↄ ≢ ⅎ╢₉⁸ ─ ─№╢ ⅛╠│₈ ─ꜞⱨ♩⌐ ═≡ ⅜ ₉

₈ ╡─ ⌐ ⅎ≡╙╠╦∏⌐ ≢⅝╢₉≤™∫√ ╩ ⇔≡⅔╡⁸↓℮™℮╙─⅜ ∆

╣┌⁸ ⅜ ⌐⌂╣╢─≢│⌂™⅛≤ ∂≡™╢⁹ 

 

(5) ꜞⱨ♩─  

 ⌐≤∫≡│⁸ ⅜ ⅝√™≤⅝⌐♩▬꜠⌐ ↄ↓≤⅜≢⅝╢↓≤⅛╠⁸⅔╗≈⅛

╠ ╣╢↓≤⅜≢⅝╢⇔⁸ ⇔√™≤⅝⌐│ ™∆⌐ ⅜∆←≢⅝╢─≢⁸QOL─ ⌐≈

⌂⅜╢≤ ℮⁹ ╡─ ⅛╠╖╣┌⁸ ╩↕∑╢↓≤⌂ↄ ↕∑╠╣╢⁸ ⌐⌂╠⌂™⁸

╩ ™≡ ⇔≡ ≢⅝╢⁸≤™∫√↓≤⅛╠ ─ ≢╙ ꜞⱨ♩│ ≢

⅝╢─≢│⌂™⅛≤ ℮⁹ ⌐≤∫≡╙⁸ ╩↕∑╢↓≤⌂ↄ ↕∑╠╣╢⁸ ⌐

⌂╠⌂™⁸◔▪ ╩ ╛∑╢⁸ ה ─ ╩ ≢⅝╢ ⁸ ⌐ ⌂◔▪

⅜ ⌐⌂╢≤™℮ⱷꜞ♇♩⅜№╢≤ ℮⅜⁸ ─ ≢│ ⅜↓℮⇔√╙─╩ ╡

╣≡ ╩∆╢⁸ ╩ ╘╢ ─▬fi☿fi♥▫Ⱪ⅜ ⅛⌂™ ╖≤⌂∫≡™╢

⌐ ─ ╡╙⌂™ ─≢⁸∕↓─ ╩≥℮⌐⅛⇔⌂↑╣┌⌂╠⌂™≤ ∫≡™╢⁹ 

 

(6) ─  

 ꜞⱨ♩│╕∞ ─♩☻♥♪ꜟכ▫ⱨה ≢ ╕∫≡⅔╡⁸ ⌐≈™≡│

─ ≢Ɑfi♦▫fi◓≤⌂∫≡™╢⁹↓─ ─ ⌐│₈ⱴ▬☻ⱪכfi₉⅜№╕╡ ╣≡™⌂

™≤™℮↓≤⅜№╢─∞⅜⁸ⱨ▫כꜟ♪♥☻♩╩⇔≡ ⅛╠ ↕╣≡™╢╙─╩ ≢

⅝⌂™≤™℮ │ ⌐≤∫≡│ ™╙─⅜№╢⁹ 

⇔⅛⇔⁸╙⇔ ≢⅝√⌂╠┌≤™℮ ─ ⁸↓℮™℮ ⅜№╣┌ ∆╢─≢│⌂™



- 124 - 

 

⅛⁸≤ ⅎ≡™╢≤↓╤│№╢⁹ ⅜™ ↑ 64 ─ ≤⇔

≡ ⅎ╢ ⌐│╛│╡ ─ ⌐⌂╢↓≤⅜ ≢№╤℮≤ ℮⁹ ↑ 65

─ ≤⇔≡ ⅎ╢ ⌐│⁸ ╙↕╢↓≤⌂⅜╠⁸∕╣ ⌐

⌐╟╢ ─ ⌐ ⅜ ↓╠⌡┌⌂╠⌂™≤ ℮⁹ │╙≤╟╡⁸ ⌐⅔™≡╙

─ꜞⱨ♩∆╠ ╦╣≡⅔╠∏⁸ ─ │ ─↓≤╩ ╠∏⁸ ╙ ↑√↓≤⅜╒

≤╪≥⌂™─⅜ ≢№╢⁹⇔⅛⇔ ─ ╩☻ⱦכ◘ ⅎ√ ─☻ⱦכ◘⁸│⌐ │

ⅎ≡™ↄ ≢⁸ ⌐╙ ⇔ↄ⁸ ⌐╙ ⇔™╦↑≢№╡⁸ ─ │

≢│⌂™⅛≤ ⅎ╢⁹ 21 2009 3 ⌐ NEDO⅛╠₈ ☻ⱦכ◘ ☻ⱦכ◘╢↑⅔⌐

─ ⌐ ↑√ ─ ₉ ⅜ ↕╣√⅜⁸☿◖ⱶ╙∕╣⌐ ↕∑≡™

√∞™√⁹╟℮╛ↄ∕℮⇔√ ⅜ ╕╡≈≈№╢─⅛⌂≤ ∂≡™╢⁹ 

 

 

3.☿◖ⱶ─ ⅎ╢ ─☻ⱦכ◘ ΊⱣꜞ▪ⱨꜞכ⌂ ╩ ⇔≡Ί 

 ☿◖ⱶ─╟℮⌂◘כⱦ☻ⱪ꜡Ᵽ▬♄כ─ ⅛╠ ≡⁸ ─ │↓℮№∫≡╒⇔™⌂≤ ℮

≤↓╤╩ 1 ─ ⌐╕≤╘√╙─⅜ 11≢№╢⁹Ᵽꜞ▪╩⌂ↄ⇔√ ⅜≢⅝╢╟℮⁸

⅜≥↓╢∆♩כⱠ▫♦כ◖⌐☻꜠ⱶכ◦╩ ≢№╢≤ ⅎ≡™╢⁹ ⅎ┌ ⱬ♇♪⁸↓╣

│↕╕↨╕⌂ⱷכ◌כ⅛╠ ≡™╢⁸∕⇔≡ ™∆⁸↓╣╙↕╕↨╕⌂ⱷכ◌כ⅛╠ ≡™╢⁹

⇔⅛⇔ ∫≡™╢─│⁸ⱬ♇♪≢ ≡™╢ ╩ ™∆⌐ ⇔≡№→╟℮≤ ∫√ ⌐ ∏⇔

╙∕─√╘─ ╛☻◐ꜟ⅜ ∫≡™╢╦↑≢│⌂™≤™℮≤↓╤≢№╢⁹∕℮⇔√↓≤─√╘

⌐ꜞⱨ♩⅜№╢─∞⅜⁸№╕╡ ╦╣≡⅔╠∏⁸ ≢│╗⇔╤ ╦⌂™ ⌐ ⅜ ↕

╣≡™╢≤™℮ ∫√ ∆╠№╢⁹∕─ ⁸ ≤ ™∆─ │℮╕ↄ ⱶכ◦⁸╣↕

꜠☻ ⅜ ╪≢⅝≡™╢╟℮⌐ ╦╣╢⁹●▬♦▫fi◓ⱪꜞfi◦ⱪꜟ╩ ↑≡∟╚╪≤ ⅜≢

⅝╢╟℮⌐∆╢⁸∕─√╘─▬fi♃כⱨ▼כ☻ ╩ ⅎ╢⁸≤™∫√↓≤⅜ ╘╠╣≡™╢≤

℮⁹∕⇔≡∕╣╠⅜≢⅝√≤⅝⌐│⁸ ─↓≤≤⇔≡∕╣╠╩ ⌐ ∫≡™ↄ≤™℮

╙⌂↕╣╢ ⅜№╢⁹ ╩ ∆╢ ≢│ ∆╢╕≢─ 2 ≢ ⌐

∆╢ │╦∏⅛ 20 30 ≢№╢≤ ↄ⁹↓╣╩╙∫≤⅝∟╪≤╛∫≡™⅛⌂ↄ≡│⌂

╠⌂™⁹ 

 

4. ה ꜡Ⱳ♇♩ ─ ⌐ ↑≡ 

ה  ꜡Ⱳ♇♩ ╩ ⇔≡™ↄ√╘⌐ ⌂↓≤│ ⅛⁸╩ ⅎ╢≤⁸╕∏

∞↑≢│ⱴכ◔♇♩⅜ ↕™⅛╠ ≢─ⱦ☺Ⱡ☻╙ ⌐ ╣≡™⅛⌂™≤™↑⌂™≤

℮⁹∕↓≢⁸∕╙∕╙ ⅜ ∆╢ ≤™℮╙─│ ⅛╩ ═≡╖√≤↓╤⁸

38 1963 ─ ⌐ 5≈─ ⅜ ⇔≡№╢─╩ ≈↑√⁹ 

 ₈ 38 ₉╟╡  

ᵑ ⌂  

ᵒ ⌐ ∆╢ ⌂ ─  

ᵓ ⌂  

ᵔ ─  

ᵕ ─  
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│╕↕⌐↓─ 5≈─ ⌐ ⇔≡™√╟℮⌐ ℮⅜⁸∕╣≢│ ה ꜡Ⱳ♇

♩│≥℮⅛≤ ⅎ≡╖╢≤⁸₈ᵑ ⌂ ₉⁸↓╣│ │╕∞⌂™ ≢№╢⁹₈ᵒ ⌐

∆╢ ⌂ ─ ₉⁸↓╣│ ⅛≥℮⅛│ ⅛╠⌂™⅜ │№╢≤ ℮⅜⁸√∞╕∞

⌂ ⅜∕╣╒≥ ≡™╢╦↑≢│⌂™─≢⁸ ≢│◒◄☻♅ꜛfi⅜≈ↄ ≤ ℮⁹

₈ᵓ ⌂ ₉⁸ ≢│ ─ ╩ ™≡│ ─≤↓╤ ⅜ ≢№╡⁸

꜡Ⱳ♇♩│ ≤─ ⅜ ≢№╡⁸ ꜡Ⱳ♇♩─ ⌐Ⱡ●♥▫Ⱪ⌐ ™≡™

╢≤ ℮⁹₈ᵔ ─ ₉⁸↓╣│№╢↓≤│№╢─∞⅜ ⌐ⱣꜝⱣꜝ⌐ ╠┌∫≡™╢

≢№╢⁹₈ᵕ ─ ₉⁸↓╣⌐≈™≡│ ─ ⅜ ─ ⌐ ╣≡™╢╦↑≢

│⌂™⁹↓℮⇔≡╖╢≤ 5 ╩ √⇔≡™⌂™≤™℮↓≤⅜ ⅛╡⁸∞⅛╠ ≤⇔≡│⇔┌

╠ↄ│ ⌂─⅛⌂⁸≤ │ ∫≡™╢⁹⌂⅔⁸ ה ꜡Ⱳ♇♩─ │ ⅝⌂

⌐╙ ⌐ →╢╟℮⌂ ↕™ ⅜√ↄ↕╪ ↕∫≡™╢≤™℮ ⇔↕╙№╢⁹ 

ה ꜡Ⱳ♇♩ ─  ֘  

ה ⁸ ⁸  

ה ▬fi◐ꜙⱬכ◦ꜛfi ⁸ ההה⁸♩☻◖⁸  

ה ⁸ꜝ▬fi♫♇ⱪ⁸ ⱴ♇♅fi◓  

Assistive Technologyה  

כ◦ꜝ♥ꜞה ⁸ ⁸ ההה⁸  

PRה ≢⅝╢◘▬♩⁸⅔ ⇔ ההה⁸  

ה ꜟ♃fi꜠ה ⁸○ꜝfi♄ ההה⁸  

☻ⱦכ◘ה ⌐ √∫≡─ ⌐ ≈ ┼─ ╩ ↄ⁸  

 

₈  ֘ ₉≤⇔≡™╢⅜⁸ │↓∟╠─ ⅝≢⌂™≤℮╕ↄ™⅛⌂™⁹ ╩

2 ⁸3 ⌐⇔√≤↓╤≢↓─ ⅜ ⇔≡™⌂™ ╡♄ⱷ∞≤™℮─⅜⁸ ꜡Ⱳ♇

♩╛ ꜞⱨ♩≢ ⇔√ ≤⇔≡─ ⌂ ≢№╢⁹ 

ה  ꜡Ⱳ♇♩ ⌐ │≥℮ ⇔≡™╢─⅛⁸╕√꜡Ⱳ♇♩⅜ ⌐≥

℮ ↄ╟℮⌐⌂∫≡™╢─⅛⁸≤™℮╙─╩⁸ ≤ ─ 2 ⌐ ↑≡ ⇔√╙─⅜

12 ≢№╢⁹ ⅛╠╕∏╖╢≤⁸ │ ╛ ─ ╩ ⅝⌂⅜╠꜡Ⱳ♇♩─ⱪ

꜡♩♃▬ⱪ╩ ╢⅜⁸∕─ ─ ⅛╠─ │♩כꜟ─ 2 №╡⁸1≈│ ─( )

♥◒ⱡ◄▬♪ ⅛╠⁸╙℮ 1≈│ ─ NEDO⅛╠⁸≤⌂∫≡™╢⁹ ⌐ ─

╩╖╢≤⁸ ⌐꜡Ⱳ♇♩ ╩ ∆╢─│ ⱴ♃⁸╡⅔≡∫⌂≥כ │

ↄ ⅜⌂™⁹ │ ╩☻ⱦכ◘ ∆╢─⅜Ⱶ♇◦ꜛfi≤⌂∫≡⅔╡⁸( )♥◒ⱡ

◄▬♪ ⅛╠─ ≢꜡Ⱳ♇♩⅜ ↕╣√≤⇔≡╙∕╣╩ ℮≤™℮▬fi☿fi♥▫Ⱪ│

⌐ ∫≡™⌂™⁹↓─╟℮⌐꜡Ⱳ♇♩ ⌐ ⇔≡™╢ ─ ⅜ ⌂∫≡™╢√╘⁸

≢ √╟℮⌂ ╩⇔√╡⁸ ⌂ ╩⇔√╕╕ ⁸≤™℮╟℮⌂↓≤⅜ ↓∫≡⇔

╕∫≡™╢⁹ ⅛╠│ ≢⅝╢ ╩⇔∫⅛╡⇔≡╙╠╦⌂™≤™↑⌂™≤ ℮⁹

⅛╠╖√≤⅝⌐│⁸ ⅜ ⅎ╢╪∞╤℮≤™℮↓≤⅜№╕╡ ⅛╠⌂™ ⌐ ⅛╣≡⅔╡⁸

○ꜝfi♄─╟℮⌂ ╖ 5 ⌐⇔√╒℮⅜╟™─≢│⌂™⅛⁸ ⅜⇔∫⅛╡⇔√

╩☻כⱬ♃כ♦─ ∆╢╟℮⌂↓≤⅜ ⌂─≢│⌂™⅛⁸≤ ∫≡™╢⁹╕√ ⌐│

⅜№╢↑╣≥╙∕↓⅛╠ ─ │ ∑≤⌂∫≡⅔╡⁸ ⌐≈™≡╙ PR ≢

╠⅛─ ─ ⅜ ⌂─≢│⌂™⅛≤ ⅎ≡™╢⁹ 



- 126 - 

 

( 1) ₈ⱴ▬☻ⱪכfi₉ ─ ( ה )  

 

 

 

 

 

( 2) ₈ⱴ▬☻ⱪכfi₉ ⌐⅔↑╢  
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( 3) ₈ⱴ▬☻ⱪכfi₉─ ה  

 

 

 

 

  

 

( 4) ⌐ ∂√ ─ꜝ▬fi♫♇ⱪΊ ( )─◘ⱳכ♩ ╩ ⌐Ί 

 

  

FOCAL Meditech BV
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 ( 5) ⅜ ⌐ ↑╠╣╢ ╖─ ♄fiꜝ○ה  

 

 

 

 ( 6) ⱧꜝⱵ♇♪─  

 

( ) ₈ 12 ₉⁸ 

ה ₈ ─ ( 14 1 )₉╟╡  

 

5

β


