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1. ─  

 

1.1 ─ ה ┘  

1.1.1  

Intuitive Surgical ─ da Vinci ꜡Ⱳ♇♩╩│∂╘≤∆╢ ─

ⱴ♬Ⱨꜙ꜠כ♃─ ⅜ ╪≢™╢⅜⁸ ⇔≡™╢─│ ─╖≢№╡⁸ ≢│

∞ ⌐ ∫≡™⌂™⁹╕√⁸ 5mm ─╙─⅜╒≤╪≥≢№╡⁸ 3mm

≢ ↕╣≡™╢╙─│ ⌂™⁹↕╠⌐⁸ ─ ≢│ ─ ↔≤⌐∕╣∙╣ ─

╩ ∆╢ ⅜№╢⁹  

─ │⁸ ⁸ ⁸ ┘ ╩ ⌐ ꜟכꜙ☺⸗⌂ ─

╩ ⇔⁸ ─ ╩ ⇔≡ ⁸ ┘ ה ╕≢ ╗↓≤≢№

╢⁹ ⌐│⁸ 2mm ─ ⁸ 3mm ─ ±180°⅜ ⌂ ⁸

5mm ≢ ⁸ ⁸ ⁸ ⌂≥ ⅜ ⌐ ⌂ ⁸

─ ≤ ה ╩ ™⁸ ≢ ₁⌂ ⌐ ⌂ ─ ╩

∆╢⁹  

─ ─ ≤⇔≡╟ↄ ™╠╣╢─│꞉▬ꜘ ╛ꜞfi◒ ≢№╢⁹

≢│ⱴ♬Ⱨꜙ꜠כ♃─ │ ↄ⌂╢⅜⁸ ╡ ⇔ ─ ╛ ⁸ ⌐ ↑

╢ ⅜№╢⁹ ≢│ ⌂ ⅜ ≢№╡ ⌐ ╣≡™╢≤™ⅎ╢⅜⁸ ╛ ♅ꜗ

fiⱠꜟ │ ⇔⅛∫√⁹↓╣╠─ ≢⁸ ─ │ ⅜☼כ♬ ↄ ⅜ ╕╣

≡™╢⌐╙⅛⅛╦╠∏ ╪≢↓⌂⅛∫√─≢⁸ ≢│╕∏ ┘ ─

╩ ⌐ ⇔⁸ ⅜ ┼─ ╩ ↄ⁹  

 

1.1.2  

№╠╝╢ ⌐⅔™≡⁸ ⌐ ∆╢ ⅜ ↕ↄ⁸  Quality of Life ─ ⅛╠ ≡ ╣

√ ⅜ ≤⌂∫≡⅝≡™╢⁹ ─ ≢ ↕╣≡™╢ │

™ ─╙─⅜╒≤╪≥≢№╡⁸ ┼─ ⌐ ⅜ ↕╣⁸ ≢ ╣⌂⅜╠ ℮╟

℮⌂ ⌂ │ ≢№╢⁹∕─√╘⁸ ≢ ╩ ⇔√ ⁸ ⌐

꜡Ⱳ♇♩ ╩ ∆╢√╘─ ⇔™ ╛⁸ ⁸ ⌐ ⇔√ ₁⌂

⅜⌂↕╣≡™╢⁹⇔⅛⇔⁸ ⌂ ≢ ⌂╙─│ ⌂ↄ⁸ ─ ╩ ⅎ

╢ ↄ ⇔™ ─ ⌐│ ∫≡™⌂™⁹ ⁸ ⌐☼כ♬─ ⇔ ה ─ │

≢│⌂ↄ⁸ ⌐ ⅎ℮╢ ─ ⅜ ≢№╡⁸ │↓╣⌐ ⅎ╢⁹  

│⁸ ─ ⁸ ─ ─ ⁸ ꜟכꜙ☺⸗─ ⌐ ⇔≡ ⇔≡⅝

√ ⌐ ⌐☼כ♬ ╦∑√ ╩ ⅎ⁸ ה ╩ ╡ ⇔≡∕╣∙╣⌐ ⇔√

≤⇔≡ ↕∑╢⁹↕╠⌐⁸ ─ ה ─ ≤⇔≡⁸ ─

≤ ╩ ⸗♦ꜟ ┘ ⌐╟╡ ⇔⁸╕∏◒ꜝ☻з≢─ ─ ┘

⌐ ↑√ ╩ ℮⁹╕√⁸ ⇔≡ ╠╣╢ ─ ⌐╟╢ ╩ ℮⁹ 

ה ⁸ ┘ ה ─ ה ה ⌐ ⇔≡│⁸

⌐ ⇔√ ◙כ꜠ ─ ⌐╟╢ √⌂ ⱪ꜡☿☻ ─ ⅜ ╠╣≡⅔╡⁸

≤⌂╢ ─ ⌐⅔™≡ ╩ ∆╢≤ ↕╣╢⁹ ─ ─ ≤ ⇔≡

─ꜝ▬fi▪♇ⱪ╩ ⇔ ≤∆╢⁹ 

 

1.1.3  

ᵑ  ─ ☻☼◐ⱪ꜠◦○fi⁸ ☿fi♃כ  

─ ≤ ╩╙≤⌐⁸ ╩ ∆╢⁹

│⁸∆≢⌐ ─ ⅜ ⇔≡⅔╡⁸ ─ ╙ ╘≡™╢⁹↕╠⌐⁸

꜠ⱬꜟ─ ╩ ∫√╕╕ ╕≢ ╩ ℮√╘⌐⁸ ╩ ╡

⇔⁸ ⌂ ╩ ∆╢⁹ ⌐ ≠™≡⁸ ─ ╩ ⇔√ ⌐ ⅎ⁸

⌐ ≢ ⌂ ⅜ ≢№╡⁸ ⌐ ─ ╩ ⅛╠ ⌂



 

2 

◙כ꜠ ╩ ™≡⁸ ⌐ ∫√ ⱪ꜡☿☻ ╩♃כ♦─ ⇔≡⁸

─ ≤ ╖ ↑╩ ∆╢⁹  

 

ᵒ  ─ ─ ☻☼◐ⱪ꜠◦○fi⁸ ☿fi♃כ  

─ ╩ ™⁸ ≢ ╩ ∆╢⁹ ⌐ ⇔√

ꜚ♬♇♩╩ ™≡⁸ ≢±180°─ ╩ ⌐∆╢ ╩ ⇔⁸ ⌐ ≠™≡⁸

╩ ⇔√ ─ ≤ ╖ ↑╩ ∆╢⁹

─ ⅜ ∂√ │ᵑ≢ ⇔√ ◙כ꜠ ╩ ™√ ⱪ꜡☿☻╩ ∆

╢⁹  

 

ᵓ ꜟכꜙ☺⸗─  ☻☼◐ⱪ꜠◦○fi⁸ ☿fi♃כ  

≤ ─ ─ ─ ╩ ™⁸ ─ꜟכꜙ☺⸗

╩ ⇔ ╩ ∆⁹ │⁸ ─ ⌐ ─♅ꜗfiⱠꜟ╩

↑≡⁸ ─ ≤꞉▬ꜘ ⌐╟╢ ─ ╩ ⇔⁸ ⁸

⁸ ⁸ │↕╖ ╩ ⌐∆╢ ╙ ╘⁸ ─

─ ╩ ™⁸ ⌐ ≠™≡ ╩ꜟכꜙ☺⸗ ♃▬ⱪ ∆╢⁹↕╠⌐⁸

─ ⌐☼כ♬ ╦∑√ ╩ ∫≡⁸◒ꜝ☻з─ ┘ ─

─ ╩ ∆╢⁹  

 

ᵔ  ─ ⌐╟╢ ☿fi♃כ  

─ ᵑ≢ ⁸ᵒ≢ ⁸ᵓ≢

⌐≈™≡⁸ ⱨ□fi♩ⱶ ┘ ►◘◑≤Ⱪ♃ ╩ ™≡ ⁸

ה ─ ╩ ה ∆╢⁹╕√ ╩ ⇔√ ─ ╩ ™⁸

╩ ╘≡ ┼─ ╩ ∆╢⁹  

 

ᵕ  ─ ☻☼◐ⱪ꜠◦○fi⁸ ה ⁸♥

◒ⱡ☻◌▬  

─ │◒ꜝ☻з╩ ⇔≡™╢⁹ ☻☼◐ⱪ꜠◦○fi⅜ ╩

⇔≡⁸ √⌐ ≤⌂╢ ⁸♃כ♦ ⁸ ╩ ∆╢⁹╕∏ᵓ─

≢ ⌂ ╩ ⁸ ≤≤╙⌐ ╩ ⇔⁸

╩ ∫≡◒ꜝ☻з─ ⌐≈™≡⁸ ╩ ⇔⁸ ה ⌐

╩ ∫≡ ∆╢⁹  

 

ᵖ  ─ ה ⁸ ☻☼◐ⱪ꜠◦○fi  

╩ ╘╢⌐ √╡⁸ ≢─ ה ─ ┘⁸ ≢

⁸ ↕╣╢ ה ─ ꜞ☻◒ⱴⱠכ☺ⱷfi♩ JIS T 14971 ╩

⇔⁸╕√ ─☼כ♬◙כꜚ ╩ ─ ╩ →≡ ⅜ ℮⁹

─ ⌐≈™≡│⁸ ⌐№╢ ─▪♪Ᵽ▬◙כ ⌐╟╡⁸ ⇔≡ ╩

∆╢⁹  

 

ᵗ  ⱪ꜡☺▼◒♩─ ה ה  

ה ⌐⅔™≡⁸ ⱪ꜡☺▼◒♩─ ╩ ℮⁹ⱪ꜡☺▼◒♩─

≤ ⌐≈™≡ ╡╕≤╘⁸ ╩ ∆╢⁹ 

─ ⌐ ↑√ ─ ™╩ ∆╢≤≤╙⌐⁸ ⌐ ↑≡─ ⌐≈™≡

≤ ╩ ℮⁹ 

─ ╩ ∆╢≤ ⌐⁸ ⌐ ≠⅝ ↄ─ ≢─ ⌂ ⌐

╘╢⁹ 
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1.2  

 

1.2.1 ┘  

( )  

 

 
 

   

 
☿fi♃כ  

  
☻☼◐ⱪ꜠◦○

fi 

     

       

 

 1-2-1  

 

 

⅜ ∆╢ ☿fi♃כ ☿fi♃⁸│כ ☿fi♃כ

⅜ 22 4 1 ⌐ ⇔√ ⌐ √⌂ ≤⇔≡ ↕╣√⁹ ≤│ⱥ♩╩ ≤

⇔╕⇔√ ™ ╩ ∆╢⁹ ⅎ┌⁸ ⇔™ ╛ ─ ≤ ┬ ⁸ ─╟╡

⌂ ™ ╩ ╘╢ ⁸ ╟╡ ─№∫√ ⌂≥─ ╛◌ꜟ♥⌐ ↕╣√ ╩ ∆╢

⅜№╢⁹ │ ╛ ⁸ ╠⅜ ⌂℮⅜⁸ ☿fi♃כ│↓╣╠─ ⅜ ⌐

╗╟℮⌐ ₁⌂ ⅛╠ ∆╢↓≤⅜ ≢№╢⁹ ⇔™ ╛ │ ⅛╠─╖ ╖ ↕

╣╢√╘⁸↓─╟℮⌂ ╩ ∂≡ ─ ≤ ⌐ ∆╢↓≤╩ ≤⇔≡™╢⁹ ≤

═╢≤ ⅜ ≢─ ┼─ ╡ ╖│ ╣≡⅔╡⁸ ⌐ ה ה ה ╩ ≤⇔√

≢│ ╣⅜ ≢№╢⁹ ⁸ │ ╛ ╠⅜ ╠ ─ ╛ ⁸◌ꜟ♥

─ ┼─ ⁸ ┼─ ≤ ⌂≥╩ ∫≡⅝√⅜⁸↓╣⅛╠│↓─╟℮⌂ │∕

─ ─ⱪ꜡⅜ ∆╢ ╖╩ ╢↓≤⅜ ≢№╢⁹ ☿fi♃⁸│כ↓╣╠─ ╖╩ ╡⁸

╩☻ⱦכ◘─ ∆╢↓≤⅜ ≤⇔≡™╢⁹ ☿fi♃⁸√╕│≢כ ╛ ⌂≥─

⇔™ ─▬fiⱨꜝ ⁸ ⅛╠ ↕╣√ ─ ╛ ╙ ∫≡™╢⁹

☿fi♃כ─ │⁸ ≢ ─ ⌐ ↑≡ ⇔™ ─ ╩ ≤

⇔√ ─ ⌐ ╦∫≡™╢⁹ ⌐ ─ ≢│ ⌐ ╦⌂™ ─ ╩

⌐ ℮√╘─⁸ ⇔™ ⁸ ─꜡Ⱳ♇♩ ⁸ כ◙כ꜠─ ⱨ□▬Ᵽכ ⁸

─ ♫ⱦ◕כ◦ꜛfi ⌂≥⁸ ⌐╦√∫≡⅔╡⁸↓─℮∟─

⌐ ⇔√ ╡ ╖⅜ ─ ≤⌂∫≡™╢⁹ ─ │⁸ ⌐

ₐ ⌂ ⌐╟╢ ⱴ♬Ⱨꜙ꜠כ♃─ ₑ╩

 

ה  

☿

fi♃כ 

☻☼◐ⱪ꜠◦○fi 
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≢─ ≤⇔⁸ ─ ─ ≢№╢ ≢ ≤⌂∫≡

™╢ ─ ─ ↕╩ ⇔⁸╟╡ ה ⌂ ╩ ∆╢√╘⁸ ™ ╩ ∆╢

─ ⱴ♬Ⱨꜙ꜠כ♃╩ ∆╢↓≤╩ ≤⇔≡ ╩ ∫√⁹ ⌐│⁸ᵑ

⌂◑ꜘ╩ ™√ ꜚ♬♇♩─ ≤⁸ᵒ 3 mm≢─ꜚ♬♇♩ ─ ╩ ™⁸↓╣

╠─ │⁸ ─ ≤⌂╢ⱡ►Ɫ►≤⌂∫≡™╢⁹  

 

☻☼◐ⱪ꜠◦○fi─ │⁸ ╩ ╢ⱷ♦▫◌ꜟ ⅛╠⁸№╠╝╢ ╩ ⅎ╢

─ ⁸ ⁸↕╠⌐│ ╕≢⁸ ─ ╩ ⇔≡ ה

─ ה ⁸ ה ⌐ ⇔≡⅝√⁹↓─ ╩ ⅛⇔≡⁸ ─ ─ ה ╩ ∫

√⁹ ─ 3mm≢─ ⌐⅔™≡⁸ ─ ≢╙№╢ ☻☼◐ⱪ꜠◦○fi

⌐ ─ ╩ ⇔≡⅔╡⁸ ─ ╩ ∆╢ ה ╩ ⇔≡

™╢↓≤╩ ╖≢№╢⁹  

 

ה ─ ─ │⁸ ⁸ ⁸

─ ⁸ ₈ ◦☻♥ⱶ⌐⅔↑╢ⱦ☺ꜙ▪ꜞ♀כ◦ꜛfi─ ₉⁸ ⌐╟

╢ ─⧵ה ┼─ ⁸ ⌐◓fi☺כⱣ▬○▬ⱷה ∆╢ ─ ⌐ ╘≡⅝

√ ⅜№╡⁸ ─ ⌐ ∆╢ ╛ ⌐ ∆╢ ╩ ╘√⁹╕√╙℮ │⁸Ᵽ▬○

♥◒ⱡ꜡☺⁸כꜝ▬ⱨ◘▬◄fi☻─ ≢ ↄ ╩ ∫√ ⅜№╡⁸ ┘ ─

╩ ╘√⁹ 

 

 

(1)  

 

ה  

 

 

          

 

 

 

 

 

 

 

 

 

 

ה 1-2-2  ─  

 

ה │⁸ ⁸ ┘

─ ⌐╟╡⁸ 23 6 20 ⌐ ⇔√ ⅜ ─ ⅜ ╕∫√ ≢№╢⁹ ⌂

≤⇔≡⁸↓╣╕≢⌐ ⅜ ∫≡⅝√ ╩ ↕∑╢↓≤≢⁸ ┘ ─ ─

√╘⁸╟╡ ─ ─ ≤ ╩ ╢↓≤≤⇔≡™╢⁹ 

≢│⁸ ─ ≢ ≤ ⅜ ⇔≡ ⌐ √∫√⁹ │⁸

⌐ ⁸ ≈ↄ┌ ⌐≈ↄ┌ ⅜№╢⅜⁸ ⌐ 2 ⁸≈ↄ┌

⌐ 2 ⁸ 2 ─ ≢⁸ ┘ ╩ ⇔√⁹ ┘

│⁸™∏╣╙ ( ) ☿fi♃כ ≢№╢↓≤⅛╠⁸ ─™╢

≤─ ╩ ⌐ ™⁸( )☻☼◐ⱪ꜠◦○fi│ ה ≢№╢↓≤⅛╠⁸ ─™╢≈

ↄ┌ ≤─ ╩ ⌐ ∫≡ ╛ ─ ה∑ ╩ ╘⁸ ╩ ⌐ ┬↓

≤⅜ √⁹ 

  

 

 

 
  

 

 

 

 

☻☼◐ⱪ꜠◦○fi 

 

 ☿fi♃כ 
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(2)  

 

☻☼◐ⱪ꜠◦○fi 

 

       

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1-2-3 ☻☼◐ⱪ꜠◦○fi─  

 

≢⁸ ─ ╩ ⇔≡⁸ ─ ⁸ ⁸ ⁸

ⱳכ♬⁸♩כ♪ꜟ♦Ᵽ▬☻⌂≥ ─ ╩ ∫≡™╢⁹ ⌐│

ⱨ꜡fi♥▫▪ ⌐ ↕╣⁸ ⌐│ ₈ ⌂ ╡ ₉⌐ ↕╣

√⁹ ⌐ ╩ ⇔⁸ ∆╢ ⌐☼כ♬─ ⅎ╢√╘⁸ ⌐⸗ⱡ≠ↄ╡─▬ⱡⱬכ◦

ꜛfi⌐ ⌐ ╡ ╪≢⅝≡™╢⁹ ⌐╟╡ ╙ ╟ↄ ∫≡™╢⁹ │

≤ ⌐ ⇔≡⅔╡⁸ │ ⌐ ⇔≡™╢⁹ 

 

 

☿fi♃כ 

 

 

 

 

 

 

 

 1-2-4 ☿fi♃כ─  

 

☿fi♃⁸│כ ☿fi♃כ⅜ 22 4 1 ⌐ ⇔√ ⌐ √⌂

≤⇔≡ ↕╣√⁹ ≤│ⱥ♩╩ ≤⇔√ ™ ╩ ⇔⁸ ⇔™ ╛ │

⅛╠─╖ ╖ ↕╣╢⁹↓─╟℮⌂ ╩ ∂≡ ₁─ ≤ ⌐ ∆╢─⅜ ☿fi♃כ

─ ≢№╢⁹ ⌐ ╦╢ │↓─☿fi♃כ─ ⌐ ⇔≡⅔╡⁸

⌐╟╢ ≤☿fi♃כ ⌐╟╢ ⅜ ╦╣√⁹⌂⅔ 2013 11 ⁸ │

─ ⌐ ↕╣√⁹ 

 

 

 

 

 

 
 

 

 

  

 

 

R&D  

 

1  

2  
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1.2.2 ┘ ─ ⁸  

 

 

ה  

 

ᵑ   

ה    

   

   

     

 

ᵒ  

ה    

 ( )     

  כ♃כⱠ▫♦כ◖▪♬◦  

 

 

 

β ─╖ 

 

        ☻☼◐ⱪ꜠◦○fi 

ה    

 SL   

   ♀ⱠꜝꜟⱴⱠכꜗ☺כ 

  2  ⱴⱠכꜗ☺כ 

   

 

 

 

      ☿fi♃כ 

ה    

ה   ☿fi♃כ ☿fi♃כ  

 PL     
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1.2.3 ┘ ─ ⁸  

 

 

 

ה     

ה     

    

    

 

 

 

    

 

ה     

    ⱴⱠכꜗ☺כ 

    

 

    

ה     

     

ה    ☿fi♃כ ☿fi♃כ  

 

 

▪♪Ᵽ▬◙כ 

ה   ה   

  
  

  

  
 

   

 

 

 

 

 

 

1.3  

⌐ ⇔√ ─ ⅔╟┘ ה ⇔√ ─ ╩ ∆╢⁹ 
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1.3.1 ₈ ₉ 

ₒ ⱳ▬fi♩ₓ 

daVinci ꜡Ⱳ♇♩⌂≥─ ⌂ ( ↄ⁸ )─ ⅜ ╪≢™╢⅜⁸

⅜ ╩ ╘⁸╕√ 3mm ─ ↕≢ ↕╣≡™╢╙─│╒≤╪≥⌂™⁹ ≢│⁸ 2mm

─ ⁸ 5mm ≢ 90° ⌐ ⌂ ♦Ᵽ▬☻⁸ ┘ ◌☻♃

ⱴ▬☼ ⌂ ה ╩⁸( )☻☼◐ⱪ꜠◦○fi─ ⌐╟╡ ⇔⁸

╩ ≡ ₁⌂ ⌐ ≢⅝╢ ─ ╩ 2014 ╟╡ ╘╢⁹ 

 

 
 

 

 

 

    

◒ꜝ☻  ◒ꜝ☻з     

 ☻☼◐ⱪ꜠◦○fi  ☻☼◐ⱪ꜠◦○fi 

  ∕─  ⁸ ◦○♄ 
    

  ⌐  

 

 

 2014  1  2017  1  

 2014  3  2017  4  

2013-260500

3mm 5mm

2014 з

3D

5mm

90

in vitro :

2013-219095

2014 з

2014 з

2

3mm

5mm

2mm

90

3
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1.3.2  

ₒ ─ ₓ 

    

◒ꜝ☻  ◒ꜝ☻з     

 ☻☼◐ⱪ꜠◦○fi  ☻☼◐ⱪ꜠◦○fi 

  ∕─  ⁸  
    

  ⌐    

 2014  1  2017  1  

 2014  3  2017  4  

 3 /  3  5 /  3  

 90 /  3  100 /  3  

◦▼▪ 3 % 3  5 % 3  

 

(1) ⌐ ↑√  ☻♃כ♥☻

 

(a) ─  

─ │⁸ ─ ╩╙ ⇔⁸

⁸ ⁸ ┘ ⸗☺

ꜟכꜙ ─ ─ ⌂ ♃▬ⱪ─

╩ ⇔⁸ ─ ╩ ⇔≡

⁸ ┘ ה ╩ ™ ╕≢ ╗↓

≤≢№╢⁹  

─ ─ ≤⇔≡╟ↄ

™╠╣╢─│꞉▬ꜘ ╛ꜞfi◒ ≢№╢⁹

≢│ⱴ♬Ⱨꜙ꜠כ♃─ │ ↄ⌂╢⅜⁸

╡ ⇔ ─ ╛ ⁸ ⌐

↑╢ ⅜№╢⁹ ≢│ ⌂ ⅜ ≢№

╡ ⌐ ╣≡™╢≤™ⅎ╢⅜⁸ ╛

♅ꜗfiⱠꜟ │ ⇔⅛∫√⁹↓╣╠─ ≢⁸

─ │ ⅜☼כ♬ ↄ ⅜

╕╣≡™╢⌐╙⅛⅛╦╠∏ ╪≢↓⌂⅛∫√⁹ 

─ │⁸ ─

⁸ ─ ±180°⅜

⌂ ⁸ ≢ ה

╩ ∆╢ ⁸ ⁸

⁸ ⌂≥ ─ ─ ╩ ™⁸

ה ─ ⌐⁸ ≢─ ₁⌂

⌐ ⌂ ─ ╩ ∆╢↓≤

≢№╢⁹ ⌐≈™≡│⁸

─ ≢ ╩ ╖⁸ ╕≢

⇔√⅜⁸ ─ ⁸ ┘

─ ╟╡ ─ ♅ꜗfiⱠꜟ

╩ ⇔≡⁸ ∆╢↓≤⌐ ⇔√⁹ ◘

Ⱪ♥כⱴ⌐≈™≡─ │ ─ ≢

№╢⁹  

 ̧ ◘Ⱪ♥כⱴᵑ ─  

 ─ ≤ ╩╙≤

⌐⁸ │ ╩ ≤⇔√⁹

│⁸∆≢⌐ ─ ⅜

⇔≡⅔╡⁸ ─ ╙ ╘√⁹↕

╠⌐⁸ ꜠ⱬꜟ─ ╩ ∫√╕╕

╕≢ ╩ ℮√╘⌐⁸ ╩

╡ ⇔⁸ ⌂ ╩ ⇔√⁹

⌐№√∫≡│⁸ ─ ╩ ⇔√

⌐ ⅎ⁸ ⌐ ≢ ⌂ ⅜

≢№╡⁸ ⌐ ─ ╩ ⅛╠

⌂ ◙כ꜠ ╩ ™≡⁸

⌐ ∫√ ⱪ꜡☿☻ ╩♃כ♦─ ⇔

≡ Ⱨfi⌂≥─ ╖ ≡ ♩♇◌כ◙כ꜠─

⁸ ─

╩ ⇔√⁹↕╠⌐⁸ ≤ ╩ ∫√

─ ╩ ↕∑√⁹ 

 ⁸↕╠⌐ ─ ─ ╩ ╘⁸

≤ ─ ╩ ™ ⌐

╩ ™⁸ ∆╢⁹ 

 ̧ ◘Ⱪ♥כⱴᵒ ─ ─  

 ─ ╩ ™⁸ │

≢ ╩ ≤⇔

√⁹ ⌐ ⇔√(1)≤ ─ ⌐╟╢

ꜚ♬♇♩╩ ™≡⁸180°─ ╩ ⌐∆

╢ ╩ ⇔√⁹ ⌐ ≠™≡⁸

≢ ≢│ ≢№∫√

─ ♅ꜗfiⱠꜟ ╩ ≤⇔√⁹  

≢ ⌐ ♅ꜗfiⱠꜟ╩

≢⅝╢√╘⁸♅ꜗfiⱠꜟ ⌐⁸ כ♥◌

♥ꜟ⁸꜠ ≤⌂ⱪכ◖☻כⱨ□▬Ᵽ⁸ⱨ□▬Ᵽכ◙כ

╩ ה ⇔≡⁸ ╩ ≢⅝╢╟℮⌐⌂

∫√⁹ ─ ⅎ⌂™ √≤ⅎ┌ ⅛╠

─▪ⱪ꜡כ♅⅜ ⌂╢⁹↓─╟℮⌂♦Ᵽ▬☻│

↓╣╕≢ ⇔≡™⌂⅛∫√⁹  

⁸↕╠⌐ ─ ⁸ ♦Ᵽ▬☻

─ ╩ ╘⁸ ≤ ─ ╩ ™

⌐ ╩ ™⁸ ∆╢⁹ 

 ̧ ◘Ⱪ♥כⱴᵓ ꜟכꜙ☺⸗─  

 ≤ ─ ─ ─

╩ ™⁸ ─ꜟכꜙ☺⸗ ╩
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⇔ ╩ ≤⇔√⁹ │⁸

─ ─ ≤⁸↓╣

⌐ ≢ ↕╣√ ┘ ⌂

╩ ∆╢ ─

╩ ™ ₈ ♦ Ᵽ ▬ ☻ ₉

20130219095⁸ ╩ ⇔√⁹◒ꜝ☻з

≢─ ₈ ₉≤⇔≡

ה ╩ ⌐ ™⁸ ∆╢⁹ 

⌐≈™≡│⁸ ─

─ ≢ ∆╢⁹ ⌐≈™≡│⁸

╙⁸ ─ ↄ─ ⌐☼כ♬

╦∑√ ╩ ⌡⁸ ─

─ ╙ ∆╢⁹ 

(b)  

─ ╩ ⅎ⌂™ ≢ ─ ↕╩

∆ ╡╩ ⌐⇔≡™╢√╘⁸◘Ⱪ♥

─≢ⱴᵓ⌐≈™≡│◒ꜝ☻зכ♥ⱴᵒ⁸◘Ⱪכ

╩╕∏ ∆╢ ≢№╢⁹⇔⅛⇔⁸ ⌂

⌐≈⌂⅜╢ ⇔™ ╩ ⅎ√ ─ ╙

≢№╡⁸╕√ ─ ≤⇔≡ ∆╢╟℮

⌂ ⁸◘Ⱪ♥כⱴᵑ≢ ╩ ≈ ⱷ☻

◒ꜝ☻и ⌐ ↑√ ⌂≥╙ ─ ─

⌐ ⇔≡⅔ↄ ⅜№╢⁹∕─ ╙⁸

─ ≤⌂╢─≢⁸ ⌐ ⅝⌂

│⌂™≤ ⇔≡™╢⅜⁸ ⌐│⁸ ⱷ☻

─ ╛ ⌂≥╩ ⇔≡◒ꜝ☻

и≢─ ╙ ⇔≡⅔ↄ⁹ 

 ̧  

 ─₈ ₉⌐≈™≡│⁸

⌐ ה ╩ ™⁸ ∆╖╛

⅛⌐ ∆╢⁹ 

 ̧ ⁸ ┘  

 ─ ⁸ ┘ ≢

⌐ ╩ ∆↓≤⅜≢⅝╢♅ꜗfiⱠꜟ╩ ↑

√ ♦Ᵽ▬☻⌐≈™≡│⁸

─ ה ╩ ⇔≡™╢⁹ 

(c)  

⁸ כ◙כ꜠┘ ╩

⇔√ Ⱪכꜙ♅ Ɽ♃כfi─ ╩ ⇔

√⁹↕╠⌐ ⅜ ╗⌐ ∂≡⁸ ─

╛ⱡ►Ɫ►─ ⁸Ɫfi♪ꜟ♦◙▬fi⌂≥─

╩ ≢№╢⁹ 

 ̧ ♦Ᵽ▬☻ 

 ◘Ⱪ♥כⱴᵓ─ ⌐ ∆╢

⌐ ⇔≡ 2013-219095 ╩ ⇔√⁹ 

 ̧  

 ◘Ⱪ♥כⱴᵑ⁸o ─ ⌐ ⌂

⌐ ⇔≡ 2013-260500 ╩ ⇔√⁹ 

 ̧ ─  

ủ 2007-152028 ⱴ♬Ⱨꜙ꜠⁸♃כủ

2004-122286 ⱴ♬Ⱨꜙ꜠כ♃ ─╖⁸╕√

│ ≤꞉▬ꜘ⌐╟╢ ⁸◖▪♅ꜗfiⱠꜟ⌂

⇔⁸⅜№∫√⅜ ≤─ │ ╘╠╣⌂⅛∫

√⁹ 

(d) ∕─ ─  

( )☻☼◐ⱪ꜠◦○fi⌐⅔™≡│⁸ ⁸

⁸♠כⱳ☻כ♃כ⸗⁸ ₁⁸ ₁

⌂ ⌐≡ ∫√ ⁸ ╩

∆╢↓≤⌐╟╡⁸ ╢№≢ⱴכ♥ ⁸ ⌂

⌐ ⅜ ≢№╢⁹ ╟╡

⌐ ╦╡ ╩ ≢ ™⁸ ◑ꜘ

⌂≥ ⌂ ⅜ ≢№╢⁹ ⁸ ⌐≈™

≡╙ ≢ ⅜ ≢№╢⁹ 

╕√⁸ ⁸

⁸ISO13485 ─ ─√╘─

│ ╖≢№╡⁸QMS ╙

╖≢№╢⁹ 

 ̧ ≤─  

 ─ ⁸ ⇔ ⇔ ⌂≥⌐≈™≡│⁸

⁸ ⌂≥ ≤ ⌐

╩⇔≡⅔╡⁸ ≢─ ╩ ∫≡™╢⁹ 

 ̧ ≤─  

 ⌐≈™≡│⁸ ⌐ ╩ ∫≡™

╢ ⌂≥≤ ⌐ ⌐№╢⁹ 
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(2) ─  

 

(a) ≢─♬כ☼ 

─ ⌐⅔™≡│ ∆╢

─ ↕│ ─ ↕↕⌐ ⇔⁸└™≡│

─ ↕⌐≈⌂⅜╢⁹╕√⁸ ─ ⌐ ⅜

⌂ ┼─ ≤⁸180°╕≢

∆╢ ╩ ∆╢↓≤≢⁸ ─

≢│▪ⱪ꜡כ♅⅜ ⌂ ⌐╕≢ ↄ╟℮⌐

⌂╢⁹╕√⁸ ≢ ⌂ ⅜ ≤⌂╢↓

≤≢⁸ ─ ⌂ ╛ √⌂ ─

⌐╙≈⌂⅜╢⁹ ⁸ ⁸

─ ⌐ ⅜ ─ ╡─ ╩ ⅛⇔⁸ ≤

╙ ─ ⱦ☺Ⱡ☻⌐ ⇔≡™⅝√™⁹ 

 ̧ ⁸ ─  

 ─ ה ╩ ╗

⌐⅔↑╢ ─ ה ⁸ ⌐⅔↑╢

⌂≥ ⌐⅝╦╘≡ ⌂

≤⌂╢⁹ 

 ̧ ─  

 ⌐⅔↑╢ כ◙כ꜠⁸

ה ♦Ᵽ▬☻≤⇔≡⅝╦╘≡ ⌂ ≤

⌂╢⁹ 

(b) ⌐⅔↑╢  

ₒ ─ ™ ₓ 

─ ⌐╟╢ ⅛╠

♩♇◌כ◙כ꜠ ┼≤ ╩

↕∑⁸ √⌂ ╙ ⇔√⁹  

─ ≤ ╩╙≤⌐⁸

│ ╩ ≤⇔√⁹

│⁸∆≢⌐ ─ ⅜

⇔≡⅔╡⁸ ─ ╙ ╘√⁹↕

╠⌐⁸ ꜠ⱬꜟ─ ╩ ∫√╕╕

╕≢ ╩ ℮√╘⌐⁸ ╩

╡ ⇔⁸ ⌂ ╩ ⇔√⁹

⌐№√∫≡│⁸ ─ ╩ ⇔√

⌐ ⅎ⁸ ⌐ ≢ ⌂ ⅜

≢№╡⁸ ⌐ ─ ╩ ⅛╠

⌂ ◙כ꜠ ╩ ™≡ ◙כ꜠

♩♇◌כ ⁸ ⌐ ∫√ ⱪ꜡☿

☻ ╩♃כ♦─ ⇔≡⁸

─ ╩ ⇔√  

 ̧ ≤ ─  

≤ ╩ ∫√ ─ ╩

⌐ ↕∑√⁹↕╠⌐ ┼─

─ ╩ ╘⁸ ≤ ─ ╩ ™

⌐ ╩ ℮⁹ 

ₒ ♦Ᵽ▬☻ₓ  

─ ╩ ™⁸ │

≢ ╩ ≤⇔√⁹

⌐ ⇔√(1) ≤ ─ ⌐╟╢

ꜚ♬♇♩╩ ™≡⁸180°─ ╩ ⌐∆╢

╩ ⇔√⁹ ⌐ ≠™≡⁸

≢ ≢│ ≢№∫√ ─ ♅

ꜗfiⱠꜟ ╩ ≤⇔√⁹↓─╟℮

⌂♦Ᵽ▬☻│↓╣╕≢ ⇔≡™⌂⅛∫√⁹  

 ̧ ─  

 ≢ ⌐ ♅ꜗfiⱠꜟ╩

≢⅝╢√╘⁸♅ꜗfiⱠꜟ ⌐⁸ כ♥◌

♥ꜟ⁸꜠ ≤⌂ⱪכ◖☻כⱨ□▬Ᵽ⁸ⱨ□▬Ᵽכ◙כ

╩ ה ⇔≡⁸ ╩ ≢⅝╢╟℮⌐⌂

∫√⁹ ─ ⅎ⌂™ √≤ⅎ┌ ⅛╠

─▪ⱪ꜡כ♅⅜ ≢№╢⁹↕╠⌐ ─ ⁸ 

♦Ᵽ▬☻ ─ ╩ ╘⁸ ≤

─ ╩ ™ ⌐ ╩ ℮⁹ 

 ̧ ☿◓ⱷfi♩ ⌐╟╢  

 ☿◓ⱷfi♩ ╩ ╛∆↓≤≢ ≤

╩ ≤⇔√ 180° ⁹ 

 ̧ ╢╟⌐fiכ♃Ɽ♩♇◌כ◙כ꜠  

╡╟⌐fiכ♃Ɽ♩♇◌כ◙כ꜠  ⅎ┌

⌐ ≤⇔√⁹ 

ₒ ₓ 

≤ ─ ─ ─

╩ ™⁸ ─ꜟכꜙ☺⸗

╩ ⇔ ╩ ≤⇔√⁹

⌐≈™≡│⁸ ─ ≢ ⇔

╩ ∫√ ⁸ ─ ♅ꜗfiⱠꜟ

╩ ⇔√ ♦Ᵽ▬☻ ⅜

⅜ ™↓≤⅜ ⇔√⁹∕─√╘⁸

│ ─ ⌐ ╩ ⇔⁸

─ ─ ≤⁸↓╣

⌐ ≢ ↕╣√ ┘ ⌂

╩ ∆╢ ─ ╩

™ ₈ ♦Ᵽ▬☻₉ 20130219095⁸

╩ ∫√⁹◒ꜝ☻з─ ₈

₉≤⇔≡ ╩

⌐ ™⁸ ∆╢⁹ ╙⁸ ─

⌐☼כ♬ ╦∑√ ╩ ⌡≡⁸

─ ─ ╙ ∆╢⁹  

 ̧ Ɫfi♪ꜟ ─♦◙▬fi 

 Ɫfi♪ꜟ ─♦◙▬fi│⁸ ─ ╖╙№╡⅝╦

╘≡ ≢№╢⁹ ↄ─ ─ ⅛╠ ╩

╘≡⁸ ♦◙▬fi╩ ⇔√⁹ ─

≤ ─ ╩ ™ ╩ ℮⁹ 

 ̧ ─ ≤ ─  

 ╩ ⇔√ ─ ╩ ™⁸
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╩ ╘≡ ┼─ ╩

⇔√⁹↓─ ⌐ ≠™≡⁸ ╘≡─ ⅜

⌐ ≢⅝╢√╘─ ⱴ♬ꜙ▪ꜟ

╩ ∆╢⁹ ⌐≈™≡│⁸ ─

☿fi♃כ─ⱡ►Ɫ►╩ ⇔⁸ ⁸

⁸ ⌐ ⌂ ╩ ∆╢⁹ 

(c) ─ ⅔╟┘  

ᵑ  

─ ≤⇔≡│⁸ ≢⅔╟∕ 90

─ ⅜№╢ 2010

╟╡ ⁹⇔⅛⇔∕─╒≤╪≥│

─╖≢ ה ↕╣≡⅔╡⁸ ┼─ │

↔ↄ╦∏⅛≢№╢⁹ ⌐╟╣┌ ─

─ 80 │ ⌐ ⅝ ╦╢≤↕╣⁸

2009 ⌐│ 117785 ≢ ⅜ ╦╣≡⅔

╡⁸ ₁1 ╒≥ ⅎ ↑≡™╢⁹ ─

≢ ↕╣≡™╢ │ ╩ √⌂™╙

─⅜╒≤╪≥≢№╡⁸ ≢ ℮╟℮⌂ ⌂

⌐│ ╩ ∆╢⁹↓╣│ ─ ─

≢╙⁸ ─ ─ ≢╙ ∂≢№

╢⅜⁸ ⌐ ⌐ ⌂ ╩ ≈

╠─ ≢ ∆╢╙─ │ ≢№╢⁹

↓℮™∫√ │ ╛ ⌐№╡

─ │⅔╟∕ 5000 №╢⁹ 

ᵒ  

⁸ ⌐ │ ⅜ ─

─ ≈≤⌂∫≡™╢⅜⁸ ⌂≥─ ⌐ ⇔

≡│ ≤⇔≡─ ╩╒≤╪≥ ⇔≡™⌂™⁹

∫≡⁸ ≢╙ ╩ ⌂™ ─ ↕╩

∆╢ │⁸ ≤ ⇔≡ ┼─

⌐ ╩ ↑╢═⅝≢№╢⁹ ⌐ ▪☺▪╩

≤∆╢ │⁸ ה ה ╩ ╢

™≢ ╩ ↑≡™╢↓≤⅛╠ 10%≤

╙ ╦╣╢ ⁸ ╩ ⅜ ─ ╖ ≢

№╢ ≤ ╖ ╦∑≡ ⇔⁸

○ⱪ◦ꜛfi ╩ ⌂℮↓≤⌐╟╡⁸

≤⇔≡─ ≤ ⌐

─ ╙ ╘╢⁹ 

 ̧ ⱬ♩♫ⱶ─  

 ⱬ♩♫ⱶ≢│ ≢ ╩ ⇔√ ≢

№╣┌ ─Ɫכ♪ꜟ⅜ ↄ⁸ ⅛╠─

─ ≤⇔≡ ™⌐ ↕╣≡⅔╡⁸↓℮™∫√

≢│ ─ ⌐ ⌂ ≤

⌂∫≡™╢⁹ 

⅜ ╩ ╗ ≢─ ≢│⁸

─ ⌐ ⇔≡⁸№╢ ◖☻♩⅜ ™↓

≤⌐ ≢⅝╢─≢♦▫☻ⱳ♃▬ⱪ─ ╩

⌂ↄ ∆╢↓≤⅜ ≢№╢⁹ ⁸

─╟℮⌐ ─ ⅜ ™↓≤⅜ ™ ≢│⁸

─ ⅜ ™╛∆ↄ⁸⅛≈ ∆╣┌ ╡

⇔ ⅜ ⌂ ─ ⅜ ™⁹

⌐≈™≡╙ ≢№╢⅜⁸ ↓─╟℮⌂ ─

│↕╣≡⅔╠∏⁸ ≤⇔≡─ │ ™⁹ 
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♩♇◕כ♃ (3) ⌐⅔↑╢  

 

(a) ─  

ₒ ≤ ₓ 

⅜ ╠ ⌐ ∟ ∆╢ ─ ⌐│⁸

╩ ╘⁸ ─╟℮⌂ ™

╩ ⇔⁸⅛≈ ─╙─│ ⇔⌂™⁹ 

≢│ ─ⱷכ◌כ⅜ ↄ⁸

ⱷכ◌כ≤⇔≡╙ ⌂KARL STORZ ♪▬♠

│ ⅜ 70 ─ ╩

╡∕╤ⅎ≡™╢╙──⁸ ─╟℮⌂◖

fi☿ⱪ♩─ │╙√⌂™⁹ ╩ ⇔≡™√≤

⇔≡╙⁸∕╣│ daVinci Surgical System Intuitive 

Surgical ⌐ ↕╣╢╟℮⌂⁸ ⅛╡⌂

╩ ≤∆╢ ꜡Ⱳ♇♩≢№╡⁸

⅜ ∆⁸ ─ ☻♃▬ꜟ╩ ⅎ╢↓≤⌂ↄ

⅜ ≢ ∆╢⁸≤™℮◖fi☿ⱪ♩≤│

⇔⌂™⁹ 

∂ ─ COVIDIEN │⁸♦▫☻ⱳΊ◙

Ⱪꜟ ≤⇔≡─ ╛ ⁸Ɫ◘Ⱶ⌂≥⁸

ↄ─ ꜝ▬fi♫♇ⱪ╩ ⅎ≡™╢⁹ ⌂⅜

╠ 1 √╡─ ꜟⱩ◙כꜚꜞ│ ─ ─ ∞

⅜⁸ꜝfi♬fi◓◖☻♩╩ ⅎ╢≤⁸ ╡ ⇔ ⇔

≡ ⅎ╢ꜞꜚכ◙Ⱪꜟ ─ ⅜ ─ ≢

≢№╡⁸⅛≈ ⌐╙╛↕⇔™≤™ⅎ╢⁹ 

ₒ ─ ₓ 

─ ≤⇔≡│⁸○ꜞfiⱤ☻⅜ ≤

⌐ ⌂≥─ ─ ╙ ∫≡⅔╡⁸

│ STORZ ⌂≥─ ≤ ≤ ⅎ╢⁹╕

√⁸ ─ ⌂ ╩ ⇔√ ⅜

⅛╠╙ ⇔≡⅝≡™╢⁹ │⁸╛│╡ ─ ꜞ

─ꜟⱩ◙כꜚ ≤∕╣╒≥ ╦╠⌂™ ⅜ ↄ⁸

╟╡╙⁸ ─ ╩ ≡ ∆╢

⅜ ⇔ↄ⌂╡≈≈№╢⁹ 

⌐ ╦╣╢ │⁸ ⅝ↄ ∆

╢≤⁸ 1 ⱪ⁸כ◖☻ 2 ⱦ♦○ⱪ꜡☿♇◘כ≤

3 ⁸ ⱷ☻⌂≥─ ─ 3≈⅛

╠ ↕╣╢⁹ ⅜ ≢│○ꜞfiⱤ☻( )⌂≥─

⅜ ⌐ ⌐ ∫≡™╢─≢⁸ ─

╩ ⌐ ⅝ ⅎ⁸ ™ ≢╙

≢⅝╢╟℮⌐⁸ ₁⌂ ⇔™ ⅜ ⁸ ↕

╣│∂╘≡™╢⁹ ⌐│⁸ ╩≈⅛╗ ⁸

╩ ∆╢ ⁸ ─ ╩ ∫√

⌂≥⅜№╡⁸ ⱷ☻─ ⅜ ⇔√╙

─╙№╢⁹ ≢│⁸ ⌐ ─ ─

≤⇔≡ ⅜≈ↄ╠╣≡™╢╒⅛⁸╟╡ ⌂☻◖

ⱪכ ╩ ∆╢ ─ ≠↑≢

⅜ ↕╣≡™╢⅜⁸ ≤ ╩

⌐ ≈⌂≥─ ╩ ⌐ ⇔⁸ ꜝ

▬▪♇ⱪ≤⇔≡ ⇔≡™╢ │⌂™⁹ 

(b) ≤─ⱬfi♅ⱴכ◐fi◓ 

ₒ ╡ ⇔ ─ ₓ 

│ ≡ ≢№╢√╘⁸

│ ꜟⱩ◙כꜚꜞ─ ╩ ⇔≡™╢⁹ ∫≡⁸

╡ ⇔ ≢№╢√╘⁸ ⌐ ⇔≡

─ ╩ ≈⁹ 

V ꜡כ◖☻♩ ꜡Ⱳ♇♩ ∑∏⁸ ⁹ꜞ

ꜟⱩ◙כꜚ  

V ─ ◒ꜝ☻зה ─

≢ ⱷ☻ ─╖◒ꜝ☻и  

V 2mm 5mm≤ ⌂ ─

≤⇔≡╙  

V ±180 ╙ ≢⅝⁸ ה

│ ⌐ ∂≡◌☻♃ⱴ▬☼  

V ─⸗☺ꜙכꜟ ⁸│↕╖⁸

ⱷ☻ ≤⌂ꜟ♥כ♥◌⁸כ◙כ꜠⁸  

V ⌐ ∆╢ ─₈

₉≢│⁸ ⅜ ⌂ ╩

⇔⁸ ╩ ╦∑≡ ≢  

ₒ √⌂ ─ ₓ 

≢ ↕╣√ ─

╩⁸ ─ ╩ ⇔√ ╩⇔≡╙╠∫√

⁸ ╛ ╩ ∆╢≤⁸

↓╣╕≢ ≢─ ⌐ ⌂ ⅛╠

─▪ⱪ꜡כ♅╛ ≤│ ∫√ ▬ⱷכ☺⅜

≢№∫√ ╩⁸↔ↄ ⌐ ─ ≢

≢⅝╢↓≤⅜╦⅛∫≡⅝√⁹↕╠⌐⁸ ╩

⇔√ ─ ╩ ™⁸ ╩ ╘

≡ ┼─ ╩ ∆╢⁹↓─ ⌐

≠™≡⁸ ╘≡─ ⅜ ⌐ ≢⅝╢

√╘─ ─ ╩ ™⁸ ⱴ♬ꜙ▪ꜟ

╩ ∆╢↓≤⌐╟╡⁸ ─ ╩

⁹╢∆♪כꜞ  
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(4) ⱦ☺Ⱡ☻☻◐כⱶ─  

 

i) ≤  

Intuitive Surgical ─ da Vinci

꜡Ⱳ♇♩╩│∂╘≤∆╢ ─

ⱴ♬Ⱨꜙ꜠כ♃─ ⅜ ╪≢™╢⅜⁸

⇔≡™╢─│ ─╖≢№╡⁸

≢│ ∞ ⌐ ∫≡™⌂™⁹╕√⁸

─╙─⅜╒≤╪≥≢№╡⁸

≢ ↕╣≡™╢╙─│ ⌂

™⁹↕╠⌐⁸ ─ ≢│ ─ ↔≤⌐

∕╣∙╣ ─ ╩ ∆╢ ⅜№╢⁹  

 ̧ │♦▫☻ⱳכ◙Ⱪꜟ♃▬ⱪ 

╪∞ ⌐ ╦╣╢ │ ≢⁸

│ ™ ≡ ⁸♦▫☻ⱳ ≢№╢⁹

≢│◒ꜝ☻и≤⌂╢↓≤╙№╡⁸ ◖☻♩⅜⅛

↕╗ ⌐№╢⁹ 

 

ii)  ☼כ♬─

№╠╝╢ ⌐⅔™≡⁸ ⌐ ∆╢

⅜ ↕ↄ⁸  Quality of Life ─ ⅛╠ ≡

╣√ ⅜ ≤⌂∫≡⅝≡™╢⁹

─ ≢ ↕╣≡™╢ │

™ ─╙─⅜╒≤╪≥≢№╡⁸ ┼─

⌐ ⅜ ↕╣⁸ ≢ ╣⌂⅜╠

℮╟℮⌂ ⌂ │ ≢№╢⁹∕─√╘⁸

≢ ╩ ⇔√ ⁸

⌐ ꜡Ⱳ♇♩ ─√╘─ ⇔™ ╛⁸

⁸ ⌐ ⇔√ ₁⌂

⅜⌂↕╣√⁹⇔⅛⇔⁸ ⌂ ≢

─ ╩ ⌐⇔√ ⌂ │ ⌂ↄ⁸

─ ╩ ⅎ╢ ↄ ⇔™ ─ ⌐│

∫≡™⌂™⁹ ⁸ ⌐☼כ♬─ ⇔

╡ ⇔ ⌐ ⅎ╢ ה ─ │ ≢

│⌂ↄ⁸◖☻♩Ɽⱨ◊כⱴfi☻⌐ ╣√

⌂ ה ─ ⅜ ≢№╡⁸

│↓╣⌐ ⅎ╢╙─≢№╢⁹  

 ̧ ╟╡ ⌂  ☼כ♬─┼

 ╛ ⌂≥─ ≢│⁸ ה ⌂≥

─ ≢№∫≡╙⁸ ⌐╟╢ⱷꜞ♇♩│

╘≡ ⅝™⁹ 

 

iii) ─  

─ │⁸ ⁸

♦Ᵽ▬☻ ⁸ ┘ ꜟכꜙ☺⸗ ─

╩ ⇔⁸ ─ ╩ ⇔≡

⁸ ┘ ה ╕≢ ╗↓≤≢

№╢⁹ ⌐│⁸ ─

⁸ ─ ±180°⅜

≢ ♅ꜗfiⱠꜟ╩ ∆╢♦Ᵽ▬☻⁸

≢ ה ╩ ∆╢

⁸ ⁸ ⁸ ⌂≥

─ ≤ ה ╩ ™⁸ ≢ ₁

⌂ ⌐ ⌂ ─ ╩

∆╢⁹  

─ ─ ≤⇔≡╟ↄ

™╠╣╢─│꞉▬ꜘ ╛ꜞfi◒ ≢№╢⁹

≢│ⱴ♬Ⱨꜙ꜠כ♃─ │ ↄ⌂╢⅜⁸

╡ ⇔ ─ ╛ ⁸ ⌐

↑╢ ⅜№╢⁹ ≢│ ⌂ ⅜ ≢№

╡ ⌐ ╣≡™╢≤™ⅎ╢⅜⁸ ╛

♅ꜗfiⱠꜟ │ ⇔⅛∫√⁹↓╣╠─ ≢⁸

─ │ ⅜☼כ♬ ↄ ⅜

╕╣≡™╢⌐╙⅛⅛╦╠∏ ╪≢↓⌂⅛∫√⁹ 

 

iv) ⌐ ↑≡ 

─ ⌂ ♃▬ⱪ─ │◒ꜝ☻з

╩ ⇔≡™╢⁹ ( )☻☼◐ⱪ꜠◦○fi⅜

╩ ⇔≡⁸ √⌐ ≤⌂╢

⁸♃כ♦ ⁸ ╩ ⇔

√⁹ ⅜ ⇔√ ╩ꜟכꜙ☺⸗

⌐ ⇔√₈ ₉⌐≈™

≡│⁸ ≤≤╙⌐ ─ ┘

⅛╠─ ╩ ⌐⁸ ─ ╩

∫≡◒ꜝ☻з─ ה

≤⇔≡ ⇔√⁹ ∆╢

│∆≢⌐ ⇔√⁹ ה ─ ⌐

╩ ∫≡⁸ ⌐

∆╢⁹  
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(5) ꜞ☻◒─ ™ ⇔≤ ─  

 

(a)  

™ ↕╣√  

◒ꜝ☻з≢─ ≤⁸∕─ ─ ◒ꜝ☻─

꜠ⱬꜟ▪♇ⱪ ⌐ ∆╢ ⅜ ⁹ 

 

─ ╩ ⅎ⌂™ ≢─ ╡╩

⌐⇔≡™╢√╘⁸◘Ⱪ♥כⱴᵒ⁸◘Ⱪ♥כⱴ

ᵓ⌐≈™≡│◒ꜝ☻з≢─ ╩╕∏ ∆╢

≢№╢⁹⇔⅛⇔⁸ ⌂ ⌐≈⌂⅜╢ ⇔™

╩ ⅎ√ ─ ╙ ≢№╡⁸╕√

─ ≤⇔≡ ∆╢╟℮⌂ ⁸ ┘◘Ⱪ

≢ⱴᵑכ♥ ╩ ≈ ⱷ☻ ◒ꜝ

☻и ⌐ ↑√ ⌂≥╙ ─ ─

⌐ ⇔≡⅔ↄ ⅜№╢⁹∕─ ╙⁸

─ ≤⌂╢─≢⁸ ⌐ ⅝⌂ │⌂

™≤ ⇔≡™╢⅜⁸◒ꜝ☻и≢─ ╙ ⇔≡

⅔ↄ⁹ 

(b)  

™ ↕╣√  

─ ─ ⅜ ⁹ 

 

─ ⌐ ≈ ™ ≡ │ ⁸ ủ

2007-152028 ⱴ♬Ⱨꜙ꜠⁸♃כủ

2004-122286 ⱴ♬Ⱨꜙ꜠כ♃ ─╖⁸╕√│

≤꞉▬ꜘ⌐╟╢ ⁸◖▪♅ꜗfiⱠꜟ⌂⇔⁸⅜

№∫√⅜ ≤─ │ ╘╠╣⌂⅛∫√⁹ 

─ ⌐ ╢ ≤⇔≡⁸ ⌐꜠

כ◙כ ╩ ⇔√ Ⱪכꜙ♅ Ɽ♃

─fiכ ₈ ₉ 2013-260500 ⁸

┘ ₈ ♦Ᵽ▬☻₉

2013-219095 ╩ ⇔√⁹ ─ ≤⇔

≡│⁸↕╠⌐ ⅜ ╗⌐ ∂≡⁸ ≤─

╩ ⇔≡ ─ ╛ⱡ►Ɫ►─ ⅜

≢№╢⁹ 

(c) ה  

™ ↕╣√  

⁸ ┘ ─ ☼כ♬─≢

╩ ╡ ↓∆ ⁹ 

 

⅛╠ ⇔≡™╢ ⌐⅔™≡│⁸ ™

╛∆↕─ ╩ ≢│♦▫☻ⱳ ≢ ™ ≡╩

⌐∆╢ ⅜№╢⁹ ≢╙≥↓≢╙ ≢⅝╢

↕⅜№╢ ⁸ ⌂ ╛ ⇔™ ⅜ ╕

╣⌐ↄ™ ⅜№╢⁹ ╛ ⅜

⌐ ≢⅝╢ ה ╩ ∆╢ ⌐╟╡⁸

─ ™ ≢─ ╩☼כ♬ ╡ ↓

⇔⁸ ⌂≥≢ ↕╩ ⇔≡╙╠℮↓≤⅜

≢№╢ 

™ ↕╣√  

☼כ◦ 1 3⁸ ─ ⅜ ⁹ 

 

◘Ⱪ♥כⱴᵑ ☼כ◦ 2ה │⁸

≢│◦ꜗⱨ♩☻♩꜠כ♩♃▬ⱪ⇔⅛⌂ↄ ∆

╢╙─│⌂™⁹◘Ⱪ♥כⱴᵒ ☼כ◦

─ כ◙כ꜠│ ⌐╟╢ Ɽ♃כfi

⌐╟╢±90° ⌐ ∆╢ ≢⁸№╠╝╢

♦Ᵽ▬☻╩ ⇔ ≢№∫√ ⌐ ▪

♃♇◒⅜ ⌐⌂╢⁹◘Ⱪ♥כⱴᵓ ⸗☺ꜙ

ꜟכ ☼כ◦ ─ │ ⁸ ⁸

ה ╩ ─ ⌐ ⇔№╠╝╢

⌐≡ ⅜ ≢ ⌐│ ⅜⌂™⁹ ≡

≡™⅔⌐☼כ◦─ ─ ⅜╒≤╪≥≢№

╢ 
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(6) ─  

 

(a)  

─ ╩ ╕ⅎ ─ ╩ ⇔⁸

ה ⌐ ↑⁸ ⁸ ⁸

⁸ ⁸ ⁸╟╡ ↄ─ ꜝ▬fi▪

♇ⱪ≤⇔≡ ╩ ∆⁹ 

ᵑ ☻☼◐ⱪ꜠◦○fi 

♃▬ⱪ─ ⌂╢ ꜝ▬fi▪♇ⱪ

◘Ⱪ♥כⱴᵑ ⁸ ♦Ᵽ▬☻ ◘

Ⱪ♥כⱴᵒ ⁸ ◘Ⱪ♥כⱴᵓ ╩

╛∆√╘⌐ ⁸3,000 ─

╩ ╗⁹ 

⌂⅔⁸ ─ ☻☼◐ⱪ꜠◦○fi│

⁸ ⁸

ISO13485 ─ ─√╘─

│ ╖≢№╡⁸QMS ╙ ╖≢

№╢√╘⁸ ─√╘─ │ ≤⇔⌂

™⁹ 

ᵒ ☿fi♃כ 

⌂─≢ ─ │ ╦⌂™⅜⁸

☿fi♃כ─ ≤⇔≡⁸ ─ ╩ ∆

╢⁹ 

 ̧ ─  

 ╩ ⇔√ ─ ╩ ™⁸

╩ ╘≡ ┼─ ╩

∆╢⁹↓─ ⌐ ≠™≡⁸ ─

─ ╩☻כ◖ ⇔⁸ ╘≡─

⅜ ⌐ ≢⅝╢√╘─ ⱴ♬ꜙ▪

ꜟ╙ ∆╢⁹  

 ̧ ─  

 ⌐≈™≡│⁸ ─ ☿fi

╩►ⱡ►Ɫ─כ♃ ⇔⁸ ⁸ ⁸

⌐ ⌂ ╩ ∆╢⁹  

(b)  

ᵑ ☻☼◐ⱪ꜠◦○fi 

⌐ ה ╩ ⇔≡™╢ ◘

Ⱪ♥כⱴᵓ ─ ╩ 80 /

ה 16,000 3 ⁸ ◦ꜗ

ⱨ♩ 17 / ה 2,550 ≤

⇔≡╕∏ ╩ ⇔⁸∕─ ─ ה

╩ ╘≡ ┼╙ ╩ ┌∆ ≢№╢⁹ 

ᵒ ☿fi♃כ 

⌂─≢ ─ │ ╦⌂™⅜⁸

─ ⌐╟╡ ⇔√ ☿fi♃כ≤( )

☻☼◐ⱪ꜠◦○fi⅜ ∆╢ ⅜ ↕╣√

│⁸ ─ ╩ ⇔≡⁸ ─ ⁸

⌐ ≡╢⁹ 
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1.4 ─  

 

ה  

  

  

 

 

ₔ113-0033 

 ◒꜡☿ⱦ▪ ⱦꜟ F 

 Tel 03-3868-0826 Fax 03-5684-6340 

≈ↄ┌  

ₔ305-0047 

≈ↄ┌  ≈ↄ┌ ☿fi♃כ A  

Tel 029-886-3652 Fax 029-886-3653 
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2.  

2.1  

 

2.1.1 ─  

da Vinci ꜡Ⱳ♇♩╩│∂╘≤∆╢ ─ ⱴ♬Ⱨꜙ꜠כ♃─ ⅜ ╪≢™╢⅜⁸

⇔≡™╢─│ ─╖≢№╡⁸ ≢│ ∞ ⌐│ ∫≡™⌂™⁹╕√⁸ ⌐

⅔™≡ ╩ ↕ↄ √⌂™╟℮⌐⇔⁸ ╩ ↄ ╕∑╢√╘⌐│ ─ ⅜ ≢№╢⅜⁸

3mm ≢ ↕╣≡™╢╙─│╒≤╪≥⌂™⁹ ⌐ ┼─ ╩ ⌐⇔⌂ↄ≡│⌂╠⌂™

⌐⅔™≡│⁸ ─ ╩ ⇔≡™╢─⅜ ≢№╡⁸ ─ ─ ⅜ ↄ

╕╣≡™╢⁹╕√⁸ ─ ≤⌂╢ ╛ ⁸ ⌂≥─ ⅎ┌ ⌂≥ ╩ ℮√╘

⌐⁸ ⅝ↄ ⌂ ╙╒≤╪≥⌂™⁹180° ≢⅝╣┌⁸ ₁⌂ ─ ⌐╙ ≢№╢

⅜⁸∕─╟℮⌂ │ ╦╣≡™⌂™⁹↕╠⌐⁸ ↕╣≡™╢ ─ ⌐│⁸Ɫfi♪ꜟ

≤ ─ ╩ ≢⅝╢╙─⅜№╡⁸ ↔≤⌐ ╛ ⁸ ⁸ │↕╖ ⌂≥╩

╣ ⅎ√╙─╩ ⇔≡ ⌐ ╗↓≤⅜ ™⅜⁸ ⌐ ╛ ╩ ⇔√ │╒≤╪≥

⌂™⁹ 

 

∕↓≢ ≢│⁸ᵑ ╩ 2mm ╕≢ ⇔√ ⁸ᵒ 5mm ─ ±180° ⅜

⌂ ─ ♦Ᵽ▬☻╩ ≤⇔≡ ה ⁸ᵓ 5mm ≢ ⁸

⁸ ⁸ │↕╖ ⌂≥ ╩◌☻♃ⱴ▬☼ ≤⇔⁸⅛≈ ה ╩ √∑√

─ ╩ ℮⁹ ⌐ ─ ≤╙⌂∫≡™╢♦▫☻ⱳΊ◙Ⱪꜟ ≢│⌂ↄ⁸ꜞꜚכ◙Ⱪꜟ ≢№╡⁸

⅛≈ⱴ♬ꜙ▪ꜟ ⌐╟╢◒ꜝ☻з─ ≤⇔≡╕∏ ↑ ╩ ™⁸ ≢⁸ ₁⌂

⌐ ⌂ ─ ╩ ∆╢⁹ 

 

 
 2-1-1 ─ ▬ⱷכ☺  

 

⌐│⁸ ≈─ ⅜ ↕╣√ ─ ╩ ≤∆╢⅜⁸ ⌐⅔™≡│⁸

ᵑ ᵓ─∕╣∙╣─ ╩ ↕∑⁸∕╣∙╣ ╩ ⇔√ ─ ─ ╩ ∆⁹↓

╣╠╩ ╕√│ ∆╢↓≤⌐╟╡⁸ ₁⌂ ⌐☼כ♬╢↑⅔⌐ ⌂ ≤⌂╢⁹ 

 

≤⌂╢ ─ ⁸ ⁸ ┘ ─ ⌐≈™≡│⁸ ( ) ☿fi
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─כ♃ PL ≤( )☻☼◐ⱪ꜠◦○fi─ SL ה ╠⅜ ≢ ╩ ™⁸( )☻☼◐ⱪ꜠◦○fi

─ ה ╠⅜ ─┼♃כ♦ ⁸ ⁸ ⁸ ┘ ⱪ꜡☿☻ ─ ⅛╠ ╩ ℮⁹

│⁸ ⌂Ɫכ♪ꜟ─ ™ᵓ─ ⅛╠ ⅜╡⁸ ⇔√ ⌐≈™≡⁸

☿fi♃כ─ ⅜ ≤⌂∫≡⁸ ─ ╠≤ ⌐⁸ ◓fi♬כ꜠♩ BOX ╛ ╩

∫√ ⌐≡⁸ ≤⇔≡ ⇔√ ╛ ⁸ ⁸ ─ ⅜ ≢№╡⁸⅛≈ ⌂ ╛

⁸ ╩ ∆╢⅛≥℮⅛╩ ∆╢⁹ 

 

≢№╢ 24 ⌐│⁸ᵑ ─ ⁸ᵒ ─ ─ ⁸ᵓ ─ ⌐

∆╢ ─ ≤ ⁸ ╩ ™⁸╕√⁸ ─ ⌐ ⅝ↄ ╦╢Ɫfi♪ꜟ ─ ≤

╙ ∫√⁹ ╙ ⌂Ɫכ♪ꜟ─ ™ᵓ─ ⌐ ⇔≡│⁸ ≤⌂╢ 5mm ≢ ה

╩ ∆╢ ─ ╩ ⇔√⁹ ⇔√ ─ ≤ ⌐ ⇔≡│⁸ ─ ≤⇔≡⁸

◓fi♬כ꜠♩ BOX ╩ ™√ ♃☻◒─ ╩ ™⁸↕╠⌐ ─ ⌐ ∆╢ ⌐≈™

≡ ╩ ╘⁸ ─ ⅔╟┘ ⌐ ↑√ ─ ⌂≥ ╩ ⇔√⁹ 

 

│⁸ᵑ ─ ⅔╟┘ᵒ ─ ─ ─ ≤⌂╢ⱷ◌♬☼ⱶ╩ ⇔⁸ ─

╩ ℮⁹╕√⁸ ♩♇◌כ◙כ꜠ ╩ ⇔√↓─ⱷ◌♬☼ⱶ⌐≈™≡│ ╩ ℮⁹╕√⁸

⌐ ה ∆═⅝ ♦Ᵽ▬☻⌐≈⅝⁸ ╩☼כ♬─ ⇔⁸ ╩ ℮⁹↕╠⌐

ᵓ ─ ⌐ ⇔≡│⁸Ɫfi♪ꜟ ─ ╩ ↕∑√ ⸗♦ꜟ 5mm⁸ ╩

⇔⁸ ◓fi♬כ꜠♩ BOX╛ ≢─ ╩ ╘╢⁹ 
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2.1.2◘Ⱪ♥כⱴ ─  

 

 1 ◘Ⱪ♥כⱴ   

  ☻☼◐ⱪ꜠◦○fi 

ꜟכ◗  

╩ ⌐ 2 ─ ≤Ɽכ♠─ ╩ ⌂℮⁹ ∏ 5mm ≢

╩ ™⁸ ─ ╩ ⌂℮⁹ ™≢ 3 ⌐≡ ╩ ™⁸

─ ╛ ⁸ ⌂≥╩ ∆╢⁹ ⁸3 │№╢⅜ │

⌂ↄ 3 ≢─ ╙ ⇔ ≈ ⁸ ⁸ ה ⌂≥ ╙ ╛∆⁹

3 ⌐≡ ⌂≥╩ ⌂™ ╩ ⇔⌂⅜╠ 2 ─ ╩ ∆⁹ 

 

ה ⌐≡ ⌐╟╢ ⁸ ⅝ ╡╩ ⌂™⁸

╩ ╘ ≢─ ╕√ ⌂≥╩ ⇔ ╩ ∆╢⁹ 

3ה ⁸2 ≤ ⅜ ↕ↄ ≈ ≢№╢√╘ ⁸ ╩ ⇔

⁸ ╩ ╡ ⇔ ⌂™ ⌐ ↑ ╩ ∆╢⁹ 

 

 

⅝ ╡⁸ ─ ⁸ ─√╘ ⌐│ ™⅜ ⌂ ≢─ ⅜№╢≤─

╩ ↄ⁹ ⁸ ≤╙ ╩ →╢ ⅜ ≢│№╢⅜ ─ ⌐╟∫≡

│ ⌂ ⅜№╢ ⅜ ⅛∫√⁹ ⁸ ⌂≥╩ ∆╢⁹ 

≤⇔

≡─

⌂≥ ≈

╩ ⅎ╢↓≤

╙  

 

 

ₒ ─ ─√╘─▬fi♃ⱦꜙכₓ 

☿fi♃⁸≡⌐כ ─ ⌐⁸ ─ ⌐⅔™≡⁸

⅜ ⌐ ∆╢ ≤⁸↓─ ⌐╟╡ √⌐ ≤⌂╢ ⌂≥⌐≈⅝⁸▬fi♃ⱦꜙכ

╩ ⌂∫√⁹ ⅜▬fi♃ⱦꜙכ ─╕≤╘≢№╢⁹ 

 ̧ ─ⱷꜞכꜝfi♪ ≤⇔≡ ⅎ╢≤⁸ 5mm⅜ ≢№╡⁸ 3mm╛∕╣ ⌐ ™

│ ⅜ ╡⌂™─⅜ ≢№╢⁹ ∫≡⁸5mm≤ ─ ⅜ ≢⅝╣┌⁸a ₑa ꜞfi

Ɽ ₑa ₑ⌂≥⌐ ≢№╢⁹ 

 ̧ ─╟℮⌐ ⅜ ∆↓≤≢⁸≥─ ⅛╠╙ ⅜ ⌐⌂╢⁹ 

 ̧ ⅜ ∆↓≤≢⁸ ─ ⅜ ⅛╠ ⅎ╢ ≢ ⌐ ⅜≢⅝⁸ ⅛™ ╕≢

⅜≢⅝╢╟℮⌐⌂╢⁹ 

 ̧ ꜝ♅▼♇♩⌂⇔─ ⌐≈™≡│⁸ ─ ⅜ ╦⌂™≤ ™ ⌐ ─↑╪ ⅜≢⅝⌂™√╘⁸

≢⅝╣┌ ⌐↑╪ ≢⅝╢╟℮⌐⌂╡⁸ ⌐ ⅜ ⅎ╢⁹ 

 ̧ ⅝⌂ ─ ╩ ℮ ─℮ ⌂≥─ ⌐⅔™≡│⁸ ╠ↄ 2 3mm─ ↕∞≤ ─

⅜ ╡∏⁸ ╣≡⇔╕℮ ⅜№╢⁹ 

 ̧ Ɫ◘Ⱶ ─ │⁸ ─ ⌐╟╡ ⅜ ⅎ╢╟℮⌐⌂╢√╘⁸ ⌐ ╛ ╩ ╢↓

≤⅜≢⅝╢╟℮⌐⌂╢⁹ 

╕≤╘╢≤⁸ ╩╟╡ ⌐ ⌐ ∆╢√╘⌐ ≢№╡⁸╒╓∆═≡─ ⌐ ⅎ╢⅜⁸

╛ ─ ─ ─ ⅜ ≤⌂╢⁹ 

 

ɫ3 ה  

 

╩ ⇔√  
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ₒ ─ ₓ 

▬fi♃ⱦꜙכ ╩ ⌐⁸ ─ ─ ⌂ ╩ ⇔√⁹ ⇔√ │ ─ ╡≢№╢⁹ 

 ̧ ⸗♦ꜟ│  

 ̧ ╕√│ ┼─ №√╡ ° ⁸  

 ̧ ─ ⌂ ╩ ⇔⌂™  

 ̧ Ɫfi♪ꜟ ꜝ♅▼♇♩ ⇔Ⱨ☻♩ꜟ  

 

ₒ ₓ 

│⁸ ─ ≤⇔≡⁸PL⅜ ≢№╢ 2011- 052805; ⱴ♬Ⱨ

╩╣↓┘╟⅔♃כ꜠ꜙ ™√ⱴ♬Ⱨꜙ꜠כ◦ꜛfi ─ ╩ ⇔≡™√⅜⁸3mm ─ ⌐№√

∫≡─ Ɽכ♠╩ ⇔√ ⁸ ⌐ ⌐⅔™≡Ɽכ♠─ ⅜ ╠╣⌂™↓≤⅛╠⁸ כ◙כ꜠

╩ ™≡ ≤⌂∫√ √⌂ ⱷ◌♬☼ⱶ ◄꜠ⱷfi♩ ⌐╟╢ ╩ ⇔

√⁹ 

 
 2-1-2 ╩ ⇔√ 5mm⁸60° ה  ה

ה  

 

™≢⁸ ⌂ ≢№╢ 2mm ⌐ ™⸗♦ꜟ≤⇔≡⁸ 3mm─ ╩ ⇔√⁹╕√⁸

⌐│ ╩ ⇔⁸Ɫfi♪ꜟ─ ≢ ≤⇔√⁹ 
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2.1.3◘Ⱪ♥כⱴ ─ ─  

 

 2 ◘Ⱪ♥כⱴ  

  ☻☼◐ⱪ꜠◦○fi 

כ◗

ꜟ  

╩ ⇔⁸ ╩ ⇔≡ ≢─ ⌂ ─ ╩ ⌂

℮⁹±180°─ ╩ ⇔ ♦Ᵽ▬☻≢№╢ ⁸ ⁸ccd ⌂≥╩ ⇔

┼─ ╙ ≢ ≈ ╩ ⇔⁸ ─♦Ᵽ▬☻─ ╩ ≤∆

╢⁹ ⁸ ╩ ⇔ ╩ ∆⁹ 

 

∏ 5 ⌐≡ ⌂ ─ ╩ ⌂∫√⁹ ⁸ ⌐

≢─ ⌂≥╩ ∆╢⁹ ⁸ ╩ ⇔ 5 ─ ⁸3 ≢─ ╩ ⌂™

⌂≥ ╩ ⌂℮⁹ ↔≤⌐ ⌂≥⅜ ⌂╢√╘ ╩ ⇔ ⌐ ↕

∑╢⁹ 

 

 

⅝ ╡─ ⁸ ≢│ ╩ ⇔ ♦Ᵽ▬☻╩ ⇔≡™╢⅜ ⌂≥

│ ⌐ ╡⅜№╡ ⁸ ⅜ ≠╠™ ⅜ ⁹ 

3 ≢─ ╙ ⌂™⁸ ╩ ≈ ─ ┘ ─ ╩ ⌂℮⁹ 

⁹ ♦Ᵽ▬☻⌐ Ɫfi♪ꜟ╩ ∆╢⁹ D ╩

⇔ ⸗♦ꜟ╩ ╩⇔ ╩ ⌂℮ 

 

≤

⇔≡─

⌂

≥ ≈╩

ⅎ╢↓≤

╙  

 

 
╩ ⇔√    ▬ⱷכ☺⇔√  

 

 

ₒ ─ ─√╘─▬fi♃ⱦꜙכₓ 

☿fi♃⁸≡⌐כ ⌐⁸ ─ ⌐⅔™≡⁸ ⅜

⌐ ∆╢ ≤⁸↓─ ⌐╟╡ √⌐ ≤⌂╢ ⌂≥⌐≈⅝⁸▬fi♃ⱦꜙכ╩ ⌂∫√⁹

⅜▬fi♃ⱦꜙכ ─╕≤╘≢№╢⁹ 

 

 ̧ ─ ≢│ ╦⌂™ ↓─╟℮⌂ ╩╙≈ ⅜⌂⅛∫√ ⅜⁸a ╢∆╩◓Ⱨfiכ♥ ₑ

⌐ ≤ ⅎ╢⁹ ⅎ┌⁸a Nissen β1 ≢ ╢∆╩◓Ⱨfiכ♥⌐ ₑa ─ Pringle β2

─ ⅜≤⌂Ⱨfi◓ₑכ♥─ ⅎ╠╣╢⁹ 

 ̧ ╕√⁸ ─ ⱳכ♩ ╛⁸ ⅛╠─ ⅜ ╘╠╣⌂™ │ 180 ─ ╩ ≈↓≤
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≢▪ⱪ꜡כ♅ ⌐⌂╢√╘⁸ ⌐ ≈∞╤℮⁹ 

 

β  Nissen ♬♇☿fi ההה ─ ╡ ╩ ⌐ ⇔⁸ ⅝ ⅞⌂™╟℮⌐ ╘╢↓≤⌐╟∫≡

╩ ⅎ╢ ( )─↓≤⁹ ╪↑╩╣↓ⱪ╩⅛↑⁸כ♥⌐ ∆╢ ⅜ ⌐⌂╢⁹ 

β  Pringle ⱪꜞfi◓ꜟ ההה ─ ╩◓Ⱨfiכ♥√↑⅛⌐ ╘≡ ╩ ∆╢ ≢⁸ ⌐

╣╢ ╩ ⌐ ⅎ╢  

 

ₒ ─ ₓ 

▬fi♃ⱦꜙכ ╩ ⌐⁸ ─ ─ ⌂ ╩ ⇔√⁹ ⇔√ │ ─ ╡≢№╢⁹ 

 ̧  

 ̧ ╕√│ ┼─ №√╡ °  

 ̧ ─ ─ ╩ ─ ≤⇔⁸ⱨ□▬Ᵽכ♥◌╛כ♥ꜟ╩ ⌐∆╢ 

 ̧ Ɫfi♪ꜟ ꜝ♅▼♇♩ ⇔Ⱨ☻♩ꜟ  

 

ₒ ₓ 

│⁸ ─ ≤⇔≡⁸PL⅜ ≢№╢ 2011- 052805; ⱴ♬Ⱨꜙ

╩╣↓┘╟⅔♃כ꜠ ™√ⱴ♬Ⱨꜙ꜠כ◦ꜛfi ─ ╩ ⇔≡™√⅜⁸ ⅝⌂ ╩ ╢√╘⌐

│ ⅜ ↄ⌂╡∆⅞⁸◖☻♩♄►fi⅜ ╣∏⁸ⱷfi♥♫fi☻╙ ≤⌂╢↓≤⅜╦⅛∫√⁹╕√⁸

─ ┘⅜ ⇔⁸ ╕≢ ╩ ⇔⅝╣⌂™↓≤⅛╠⁸ ≢╙ ™╢⁸ כ◙כ꜠

╩ ™≡ ⌂ √⌂ ⱷ◌♬☼ⱶ ◄꜠ⱷfi♩ ⌐╟╢ ╩ ∆╢↓≤≤

⇔√⁹ 

 

 
 2-1-3 ◄꜠ⱷfi♩ ⌐╟╢ ⸗♦ꜟ⁸ 5mm  

 

 

 
 2-1-4 ♦Ᵽ▬☻≤ ─ ▬ⱷכ☺ 

 

≢│⁸ ─ ↕⌐ ∆╢◖▪♅ꜗⱠꜟ─ ↕╩ ⇔⁸ ₁⌂ ♦Ᵽ▬☻╩ ⌐

≢⅝╢⸗♦ꜟ─ ╩ ⇔√⁹ ≤ ⇔√ ◦ꜗⱨ♩ ⌐ ⅛╠ ♦Ᵽ▬☻╩ ⇔⁸

≢ ∆╢√╘─Ɽכ♠≤ ╖ ╦∑ ∆╢ ╖≢№╢⁹ 
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 2-1-5 ─ ▬ⱷכ☺ 

 

⌂ ♦Ᵽ▬☻≤⇔≡│⁸ ⱪ⁸כ◖☻ⱨ□▬Ᵽ⁸ⱨ□▬Ᵽ◙כ꜠ ⁸Ᵽꜟכfi◌

⁸ꜟ♥כ♥ ♦Ᵽ▬☻⁸ ♪ꜞꜟ⌂≥⁸ ™╙─⌐ ╠╣╢⅜⁸ ⌐ ∂≡ ₁⌂ ╩ ∆╢♦Ᵽ

▬☻╩ ∆╢↓≤≢⁸ ⌂ ⌐ ≢⅝╢ ♦Ᵽ▬☻≤⌂╡℮╢⁹ 
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2.1.4◘Ⱪ♥כⱴ ꜟכꜙ☺⸗─  

 

 ◘Ⱪ♥כⱴ  

  ☻☼◐ⱪ꜠◦○fi 

כ◗

ꜟ  

5 ⌐≡ ⁸ ⁸ ⁸◦ꜗⱨ♩ ⁸ ╩ ⇔√

≢ ≈ ⅜ ☻כꜚꜞ⌂ ╩ ↕∑╢⁹ 

 

☿fi♃כ⌐≡ ⌐ ╩ ⌐ ∫≡ ⅝ ╩╙╠℮⁹ 

─ ─√╘ ⌐ ⇔≡ ╩╙╠℮⁹ 

⌐≡ ╩ ⌂∫≡ ™√⁹ 

 

 

│ 5 ≢№╢⅜ ⁸ ⁸ ⅜ ⅝ ┌╣№≢☻כꜚꜞ⌐ ⌐

│⌂ↄ♬כ☼│⅛⌂╡ ™⁹ ⌐ ⇔≡│ ⁸ ⅜ ⇔≡™╢√╘ ⅜

≢№╢⁹ 

ה ⁸ ⁸ ≤ ╩ ⅎ╢ ≢ ─ ⅜ ╘╢√╘⁸

╩ ⇔√⁹ 

≤

⇔≡─

⌂

≥ ≈╩

ⅎ╢↓≤

╙  

⌐≡ ⌂Ɫfi♪ꜟ  

  a)                   b)                                                                                                                   

                 

 

ₒ ─ ─√╘─▬fi♃ⱦꜙכₓ 

☿fi♃⁸≡⌐כ ⌐⁸ ─ ⌐⅔™≡⁸ ⌂

─ ⅜ ⌐ ∆╢ ≤⁸↓─ ⌐╟╡ √⌐ ≤⌂╢ ⌂≥⌐≈⅝⁸▬fi♃ⱦꜙכ╩

⌂∫√⁹ ⅜▬fi♃ⱦꜙכ ─╕≤╘≢№╢⁹ 

 

 ̧ ╩Γ ↔≤Δ ╡ ⅎ╢ │ ⌐№╡ ⇔⁸ ⅜ ╛ ∆╢╙─│⌂™ ⁸⅔╟∕

ↄ╠™─ ─ Ɫfi♪ꜟ ⅜№╢ ⌐ ≈─ ≢ ↄ╠™╩ ∆╢  

 ̧ │ ₁⌂ ╩ ∫≡⅔⅝⁸ ─↓─ ⌐│↓╣╩ ⅔℮⁸≤™℮ ⅜ ⌐⌂∫≡™

╢ 

 ̧ ⌐⁸ ↄ ∆╢ ╩™∟™∟ ╡ ⅎ╢─│⁸ ╙⅛⅛╡⁸ ≢№╢ 

 ̧ │⁸a ≢│ⱷꜞכꜝfi♪╩⁸╛™ההה╛│╡Ɫ◘Ⱶ╩הההₑ≤™℮ ⅜╟ↄ№╢√╘⁸

⌐ ∆╢ₐⱷꜞכꜝfi♪ₑa ₐⱢ◘Ⱶ ₑ⌂≥─ ─ Ɫfi♪ꜟ │ ╡ ⅎ≡

⅔ↄ↓≤⅜ ⌐⌂╢ 

 ̧ Ⱳ♃fi ≈≢↕∫≤ ⅜ ╦╢╟℮⌂╙─⌂╠ ≢№╢ ─╟℮⌂ ∞⅜  

 ̧ ∆⌂╦∟⁸a ⌂≥─ ╩ ╡ ⅎ≡ ∆╢⁸≤™℮ ⅎ │ ⌐ ⇔≡™╢─≢⁸↓─

⌐Γ Δ╛Γ Δ⌂≥─ ⅜ ↕╣≡™╣┌ ∕⇔≡ ⅜ ⌂╠ ⁸╟╡ ⌐⌂╢ ⁸e

≤ ⅎ╢ 

 

ₒ ─ ₓ 
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▬fi♃ⱦꜙכ ╩ ⌐⁸ ─ ─ ⁸ ┘Ɫfi♪ꜟ ─ │ ─ ╡≤⇔√⁹ 

 ̧ ╛ ─ ╛ ∟ ⅎ⌂≥⁸ ╛ ⌐ ⌐ ™╢ 

 ̧ ╛ ─ ╛ ⌐ ™╢ 

 ̧ ╩ ™≢™╢ ─ ╛⁸ ─ ⌐ ™╢ 

 ̧ │↕╖ ╛ ╩ ∆╢ ⌐ ™╢⁹ ≤ ─ ⅜ ⌂╢─╖⁹ 

 ̧ Ɫfi♪ꜟ ꜝ♅▼♇♩ ╡ ⇔⁸Ɑfi◦ꜟ ⁹ 

 

 

ₒ ₓ 

⌐⅔↑╢ ⌐│ ─ꜞfi◒╩⁸ ⌐│ 2 ─ ╩⁸ ⌐

│꞉▬ꜘ╩ ™╢↓≤≤⇔√⁹ │ 0°⅛╠ 90°╕≢ ≢№╡⁸ ─ ╛ ─

≤ ╖ ╦∑╢↓≤≢⁸ ≡─ ┼─ ⅜ ≤⌂╢⁹ ⌐≈™≡│⁸╕∏│ ≢│

∏ ≤⌂╢ ─Ⱪ꜠כ♪ ≤⇔⁸ ╛ ╩ ⌐≈⅛╘╢ ╩ ↕∑╠╣╢╟℮⌐⇔√⁹

─ │⁸ ⌂ ≢ ⇔√ 2 ─◑ꜘ╩ ⇔≡⁸ ╛ ─ ⁸ ─ ⌐╟

╠∏⁸Ɫfi♪ꜟ ─ ⌐╟╡ ╩ ⅎ╠╣╢╟℮⌐⇔√⁹ ─ │ ╛ ─ ⌐ ╩

⌐ ⅎ√╡⁸ ─ ↑ ⇔╛≈⅛╪≢ ∫ ╢≤™℮ ╩ ℮ ⌐ ⌐ ⅎ╢╟℮⌐⌂╢⁹ 

 

 

 

╕∏│ ─ ⌐ ™⁸Ɫfi♪ꜟ ╩Ⱨ☻♩ꜟ ⌐⇔√

╩ ⇔√⁹ ◓fi♬כ꜠♩ BOX ╛⁸ Ⱪ♃ ╩ ™≡⁸ ─ ─ ╩

™⁸ ⇔╛∆™Ɫfi♪ꜟ ≤⌂╢╟℮⁸ ─ ⌐ ™√⁹ 

 

 

 
 

 2-1-6 ⁸ 5mm⁸ ה ה ה  

 

 Ɫfi♪ꜟ ⌐≈™≡│ ╙ ╩╛╡ ⇔⁸ ⌐│ ─ ─ ⌐ ™⁸Ɑfi◦ꜟ ≤⇔

√⁹ ≢ ≡─ ╩ ⌐⌂╢╟℮⁸ ♄▬ꜘꜟ╛ ꜠Ᵽכ⌂≥─ ⁸ ⅛⇔ ⌐≈™

≡│ ─◖ⱷfi♩╩ ↕∑√⁹ 

 

 

 
 

 2-1-7 ⸗♦ꜟ ⁸ 5mm⁸ ה ה ה  
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  2-1-8 ⸗♦ꜟ─Ɫfi♪ꜟ ⁸ ♄▬ꜘꜟ⁸

♄▬ꜘꜟ⁸ ꜝ♅▼♇♩ ◓ꜞ♇ⱪ 
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2.1.5◘Ⱪ♥כⱴ ─ ⌐╟╢  

 

         ◘Ⱪ♥כⱴ  ─ ⌐╟╢  

  ☿fi♃כ 

ꜟכ◗  

⸗♦ꜟ ⁸⅔╟┘ ⌐≈™≡⁸

◓fi♬כ꜠♩ BOX ≤ Ⱪ♃ ╩ ™≡⁸ ה ה

─ ╩ ∆╢⁹ ⌐ ≢─ ╩ ⇔√ ה

─ ⁸ ה ╩ ╘≡ ⌂ ─ ┼─ ╩ ∆╢⁹ 

 

ה ─ ⌐ ⸗♦ꜟ ⁸⅔╟┘

╩ ⇔≡╙╠™⁸ ⌂ ≢─ ♃☻◒ ╛ ─ ⌐

⇔⁸ ╛ ⁸Ɫfi♪ꜟ ♦◙▬fi⌐≈™≡─ ╩ ∆╢⁹ 

ꜟ♪Ɫfiה ─♦◙▬fi⌐≈™≡│⁸ ─ ─ ╩ ⇔⁸╕∏│ ╙ ™

╩ ⇔≡™╢ ─Ɫfi♪ꜟ ╩ ∆╢⁹ 

 

 

 

ה ◓fi♬כ꜠♩ BOX ≢─ ה ⁸ Ⱪ♃ ╩ ⇔≡─ ה

╩ ⇔≡⁸ ─ ─

ה ─ ה ⁸ ꜠Ᵽכ─ ה ⁸Ɫfi♪ꜟ─ ה ה⅝

↕⁸ꜝ♅▼♇♩⅔╟┘ Ⱳ♃fi─ ⌂≥ ╩ ™ ⇔√⁹ 

ה ◓fi♬כ꜠♩ BOX ╩ ™≡⁸ ⱳכ♩ ≢─ ⅔╟┘

≢─⁸ ⸗♦ꜟ─ ─ ╩ ∫√⁹ 

 

≤⇔

≡─

⌂≥ ≈

╩ ⅎ╢↓≤

╙  

 

 
Ⱪ♃ ╩ ™√ ⸗♦ꜟ⁸ ⁸5mm ─

ה  

 

 
◓fi♬כ꜠♩ BOX ╩ ™√ ⸗♦ꜟ⁸ ⁸5mm

─ ה  
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◓fi♬כ꜠♩ BOX ╩ ™√ ⸗♦ꜟ⁸ ⁸3mm

─  

 

 

ₒ Ⱪ♃ ╩ ™√ ₓ  

◓fi♬כ꜠♩  BOX ⌐ Ⱪ♃─ ה ה ה ╩ ╩ ⇔⁸

⌂ ╩ ╡⁸◘Ⱪ♥כⱴᵓ⌐⅔↑╢ ─

⁸ 5mm ─ ╩ ∫√⁹  

 

⅛╠ ╩ ∫≡™╢ ⌐⁸ ⌐│ ╩⁸ ⌐│♦▫☻ⱳכ◙ꜟ

♃▬ⱪ─ ╩ ∫≡╙╠™⁸ ╩ ⌂⅜╠Ⱪ♃ ╛ ⌐ ∆╢ ╩ ⇔≡╙

╠∫√⁹ ╛ ─ ⅔╟┘ │ ≢№╡⁸ ╩ ⇔√ ╙ ≢

╩ ≤∆↓≤⌂ↄ ≢№∫√⅜⁸Ⱨ☻♩ꜟ Ɫfi♪ꜟ ─ ─♄▬ꜘꜟ╛꜠Ᵽכ≢

─ ⌂ ⅜ ⇔ↄ⁸╕√⁸ ╙ ─╖⌐ ╠╣≡™√√╘⁸ ─╟™

│ ⅎ⌂⅛∫√⁹  
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 2-1-9 Ⱪ♃ ╩ ™≡─ ─  

 

⁸Ⱨ☻♩ꜟ Ɫfi♪ꜟ─ ─√╘⁸№╠╝╢ ה ⌐≈™≡⁸ ─ ╟╡

◖ⱷfi♩╩╙╠∫√⁹ ≤⇔≡│⁸ᵑ◓ꜞ♇ⱪ─ ⁸ᵒ◓ꜞ♇ⱪ─◘▬☼╛ ↕⁸ᵓꜝ♅

▼♇♩⁸ᵔ ꜠Ᵽ⁸כᵕ ꜠Ᵽ⁸כᵖ ♄▬ꜘꜟ─ 6⅛ ≤⇔√⁹  
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 2-1-10 ─◓ꜞ♇ⱪ⌐ ∆╢ ─◖ⱷfi♩ 

│ ↕ ⁸ │ ↕  

 

Ⱨ☻♩ꜟ Ɫfi♪ꜟ ─ ─√╘⁸Ɫfi♪ꜟ ─╖⁸ ⇔√⸗♦ꜟ╩ ⇔⁸ ∂

⌐ ⇔≡╙╠™⁸↕╠⌂╢ ╩ √⁹Ɫfi♪ꜟ─ ╩⅛⌂╡ ↄ⇔√⅜⁸ ≤⇔

≡ ™╢ ⌐│⁸ ─ ≤ ─ ⅜ ⇔≡™√ ⅜⁸ ⌂ ⅜ ≢ ⅜ ≢№╢↓

≤⅜╦⅛∫√⁹  
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 2-1-11 ─ ◓ꜞ♇ⱪ⌐ ∆╢ ─◖ⱷfi♩ 

 

Ɫfi♪ꜟ ⁸ ⌐ ⌐ ∆╢ ╩╕≤╘⁸ ⌐ ⌐ ⇔≡ ⌂ ≢─ ╩

3D ⌐≡ ™⁸ ⌐ ╩ ⇔≡╙╠∫√⁹ ⌐╟╡ ─ ⅝↕╛ ─ ↕⁸

╡ ─ ╖⅜ ℮√╘⁸ ∏⇔╙ ≡─ ⅜ ∂ ™ ⌐│⌂╠⌂™⅜⁸ ╩ ⇔⁸

⌐ ⸗♦ꜟ─Ɫfi♪ꜟ ⌐ ↕∑√⁹  

 

 
 

 2-1-12 ≤ ─ ╩ ─ ≤ ↕∑╢√╘─ ◓ꜞ♇ⱪ 

3D  
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⌐│ ─ ─Ɫfi♪ꜟ⌐ ™ ≤⌂∫√⅜⁸♄▬ꜘꜟ╛꜠Ᵽכ─ ╩ ⇔⁸

─╖≢ ⌂Ɫfi♪ꜟ⌐⇔√⁹  

 

 
 

 2-1-13 ⸗♦ꜟ ─Ɫfi♪ꜟ  

 

  
 

  
 

 2-1-14 ⸗♦ꜟ ─Ɫfi♪ꜟ  

♄▬ꜘꜟ ⁸ ♄▬ꜘꜟ  

ꜝ♅▼♇♩ ─ ♄▬ꜘꜟ ⁸ ꜝ♅▼♇♩ ─ ꜠Ᵽכ  

 

 

ₒ ◓fi♬כ꜠♩ BOX ╩ ™√ ה ₓ  

 

 ◘Ⱪ♥כⱴᵓ⌐╟╢ ⸗♦ꜟ╩ ™≡⁸ ◓fi♬כ꜠♩ BOX ≢─ ה ─

╩ ∫√⁹ ─ ⌐ ⌂ ─☿♇♥▫fi◓ ⁸ ⁸ ─ 3ⱳכ♩╩

⌐≡⁸ ╩ ⇔√◗ⱶ◦כ♩⌐ ⇔≡ ╛ ⁸ ⌂≥─ ╩ ℮ ─⁸ ⌐ ⌐

≈™≡─◖ⱷfi♩╩╙╠∫√⁹ 
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 2-1-15 ⸗♦ꜟ ╩ ™√ ─  

 

⌂≥⁸ ─ ≢│ ™≠╠™ ┼─ ⌐≈™≡│⁸ ─ ╩℮╕ↄ ℮↓≤≢

⌐ ℮↓≤⅜≢⅝√⁹↓─ ╟╡╙↕╠⌐ ™╛∆↕╩ ∂√─⅜⁸ ╙ ╩ ┬ ⌐⁸ ⌐

╩ ™≡⅛╠ ─ ╩≈⅛╪≢ ∫ ╢ ≢№∫√⁹ ╩ ↕∑⁸⅛≈ ╩≈⅛╖ ™╟℮⌂

⌐ ╩ ↕∑≡⅔ↄ↓≤≢⁸ ─ ↑ ⇔╛ ⅝≈↑⁸ ─ ╩≈⅛╗≤™∫√ ⅜ ⌐ ╟ↄ

ⅎ√⁹ 

 

  
 

 2-1-16 ⸗♦ꜟ ╩ ™√  

 

⌐⁸ ◓fi♬כ꜠♩ BOX ╩ ⌐▪꜠fi☺⇔⁸◗ⱶ◦כ♩⌐ ⇔≡ ™ⱳכ♩⅛╠

⌂▪ⱪ꜡כ♅╩⇔⌂↑╣┌⌂╠⌂™ ≢─ ה ⌐≈™≡ ╩ ∫√⁹ ⅜⌂™ ─

≢ ℮ │⁸ ╙ ─ ↑ ⇔╙ ⌐ ≢№╡⁸ ≢ ⅜ ╣≡⇔╕∫√╡∆╢↓≤⅜

™⅜⁸ ⌐╟╣┌⁸ ™ⱳכ♩⅛╠─▪ⱪ꜡⁸╙≡∫№≢♅כ ─ ⌐⌂╠∏ ╩⅝∟╪≤

⇔⌂⅜╠⁸ ╩ ⌐ ℮↓≤⅜ ≢№∫√⁹ 
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 2-1-17 ⁸3mm ─ ♥☻♩ 

 

╕√⁸◘Ⱪ♥כⱴᵑ⌐╟╢ ─ ╩ ™≡⁸ ─ ╛ ─ ⅜≢⅝╢⅛≥℮⅛⁸

╩ ∫√⁹ ╛ ─ │ ≢№∫√⅜⁸ ─꞉▬ꜘ⌂≥⅜ ™√╘⁸ ⌂ ≢ ∆

╢↓≤│ ⇔ↄ⁸╕√⁸ ╩⇔√ ≢│◦ꜗⱨ♩ ⌐♥fi◦ꜛfi⅜⅛⅛╢√╘⅛⁸ ─ │

≢№∫√⁹ ─꞉▬ꜘ╛ ─♩ꜟ◒◖▬ꜟ─ ⌐≈™≡│⁸ ─ ┼─ ≤⌂∫

√⁹  
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2.2 ╠╣√  

2.2.1 ─ ≤ ─  

 

 ─ ≤ ─  

─

 

ᵑ  

ה ╛ ─ ─√╘─ ╩ ⌂℮ 2mm  

ה 60 ⅔╟┘  

◙כ꜠─♩ⱨꜗ◦ה ╩ ™√⁸◄꜠ⱷfi♩ ⌐╟╢ ─ Ⱨ

fi⌂≥╩ ™∏⁸ ╛ ─ ⅜⌂™⁸ ⅜ ⌐  

♩♇Ⱳ꜡ה ╩♩☻◖כ꜡⌐∏∑ ∆ 

ה ─ ☻♃▬ꜟ╩ ⇔√Δ Δ Ⱨ☻♩ꜟ ╕√│Ɑfi◦ꜟ ─ ◓

ꜞ♇ⱪ  

ᵒ  

ה ╗ ─ ╩ ∆╢√╘─  

ה 90 ─  

◙כ꜠─♩ⱨꜗ◦ה ╩ ™√⁸◄꜠ⱷfi♩ ⌐╟╢ ─ Ⱨ

fi⌂≥╩ ™∏⁸ ╛ ─ ⅜⌂™⁸ ⅜ ⌐  

ה ♦Ᵽ▬☻≤⇔≡⁸꜠כ◙ⱨ□▬Ᵽ⁸ⱨ□▬Ᵽ☻◖כⱪ⁸

⁸Ᵽꜟכfi◌♥⁸ꜟ♥כ ♦Ᵽ▬☻⌂≥─  

♩♇Ⱳ꜡ה ╩♩☻◖כ꜡⌐∏∑ ∆ 

ᵓ  

ה ה ╩ ⌐ ⌂℮√╘─ 5mm  

ה ─ 90 ה ה ה  

♩♇Ⱳ꜡ה ╩♩☻◖כ꜡⌐∏∑ ∆ 

ה ─ ☻♃▬ꜟ╩ ⇔√Δ Δ 

ה ╩ ⌂Ɫfi♪ꜟ♦◙▬fi 

ה ─    

≢⅝√↓

≤ 

ᵑ  

ה  Ɽ▬ⱪ─꜠כ◙◌♇♩⌐╟╢◄꜠ⱷfi♩ ─ 3mm  

ה  ┼ ⇔√ ┌⌡⌐╟╢ 3mm ╕≢ ╖ ─  

ה  5mm⁸ ⁸Ⱨ☻♩ꜟ Ɫfi♪ꜟ ─  

ה  ─√╘─▬fi♃כⱨ▼כ☻ ♄▬ꜘꜟ⁸ ꜠Ᵽכ ─  

ה  3mm⁸ ⁸Ⱨ☻♩ꜟ Ɫfi♪ꜟ ─  

ה  ╖ 2013-260500  

ᵒ  

ה Ɽ▬ⱪ─꜠כ◙◌♇♩⌐╟╢◄꜠ⱷfi♩ ─ 5mm  

ה  ┼ ⇔√ ┌⌡⌐╟╢ 3mm ╕≢ ╖ ─  

ה  ♦Ᵽ▬☻≤⇔≡⁸ ⱪ⁸כ◖☻ⱨ□▬Ᵽ⁸ⱨ□▬Ᵽ◙כ꜠

⁸Ᵽꜟכfi◌♥⁸ꜟ♥כ ♦Ᵽ▬☻⁸ ♪ꜞꜟ⌂≥╩ ≢

№╢↓≤╩  

ה  ╖ 2013-260500  

ᵓ  

ה  5mm⁸ ⁸Ⱨ☻♩ꜟ Ɫfi♪ꜟ  

90ה  ─  

ה  ⌐╟╢ in vitro Ⱪ♃ ─ ה   

ה  ─√╘─▬fi♃כⱨ▼כ☻ Ɫfi♪ꜟ ⁸ ꜠Ᵽהכ ♄▬ꜘꜟ ─

ה  
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ה  ╖ 2013-219095  

ה  ⸗♦ꜟ─ 5mm⁸ ⁸ꜝ♅▼♇♩ ⅝ ⅝Ɫfi♪ꜟ  

≢⅝⌂⅛

∫√↓≤ 

ᵑ  

ה 2mm ─ ≤ ─  

ᵒ  

ה ─ ≤ ♦Ᵽ▬☻≤─ ╖ ╦∑─  

ᵓ  

ה ⁸ ─ ≤⁸ ─ ─  

─  

ᵑ  

2mmה ╕≢ ↄ⇔√ ⁸ ה ╩ ≤⇔⌂™ ⇔⁸ ה ≤─

╢℮╡⌂⌐ⱨ○♪כ꜠♩ ≤⇔≡⁸≥↓╕≢─ ⅜ ≢⅝╢⅛ ⅜  

ᵒ  

ה │⁸Ɽ▬ⱪ⌐ כ◙כ꜠⇔ ⌐≡ ╩ ∆⅜⁸ ⅜ ⅝ↄ⌂

╢≤♅ꜗfiⱠꜟ╩ ∆ ⱪכ◖☻ⱨ□▬Ᵽ⁸ⱨ□▬Ᵽ◙כ꜠⁸ꜟ♥כ♥◌

⌂≥ ─ ≥↓╕≢ ⅜╢⅛ ⌐ ↕╣╢ 

ќ ─fiכ♃Ɽ─♩♇◌◙כ꜠╛ ⌐╟╡⁸♦Ᵽ▬☻─ ─ ⅜   

ᵓ  

ה ה ─ ⁸ ⅜ ⇔≡™╢√╘⁸ ─ ⌐

№╡ 

ќ ─ ┘ ─  

ה ─ ╡ ⇔ ╛ ⁸ ╩ ∫√ ─ ─  

  ќ ⌐ ∆╢ ה ─  

≢⅝√↓

≤≤⇔≡─

⌂≥

≈╩ ⅎ

╢↓≤╙  

 

  
◄꜠ⱷfi♩ ⌐╟╢ ╖ ≡╩ ≤⇔⌂™ ─ ≤  

╩ ⇔√ ⁸3mm  

 

 
⁸5mm ─ ⸗♦ꜟ 

 

 

ᵑ  

ה  Ɽ▬ⱪ─꜠כ◙◌♇♩⌐╟╢◄꜠ⱷfi♩ ─ 3mm╕≢ ╖  

ה  ┼ ⇔√ ┌⌡⌐╟╢ ─ 3mm╕≢ ╖  

ה  ─ 5mm⁸60 ⁸Ⱨ☻♩ꜟ Ɫfi♪ꜟ  

ה  ─√╘─▬fi♃כⱨ▼כ☻ ♄▬ꜘꜟ⁸ ꜠Ᵽכ ─  

╢╟⌐♩♇◌כ◙כ꜠ה  ⌐ ∆╢ ╖ 2013- 260500  
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ה  ─ 3mm⁸ ⁸Ⱨ☻♩ꜟ Ɫfi♪ꜟ  

2014ה  ⌐◒ꜝ☻з≢ 2mm ─ ≤ ─ ╩ 26 ⌐  

 

  
 

╢╟⌐♩♇◌כ◙כ꜠ 2-2-1  ⇔™ ≤  

◄꜠ⱷfi♩ ⌐╟╢ ╖ ≡╩ ≤⇔⌂™ ─ ≤  

╩ ⇔√ ⁸3mm  

 

ᵒ  

ה Ɽ▬ⱪ─꜠כ◙◌♇♩⌐╟╢◄꜠ⱷfi♩ ─ 3mm⁸5mm≢  

ה  ┼ ⇔√ ┌⌡⌐╟╢ 3mm╕≢ ╖  

ה  ♦Ᵽ▬☻≤⇔≡⁸ ⱪ⁸כ◖☻ⱨ□▬Ᵽ⁸ⱨ□▬Ᵽ◙כ꜠  ⁸ 

   Ᵽꜟכfi◌♥⁸ꜟ♥כ ♦Ᵽ▬☻⁸ ♪ꜞꜟ⌂≥╩ ╩  

╢╟⌐♩♇◌כ◙כ꜠ה  ⌐ ∆╢ ╖ 2013- 260500 βᵑ ⌐

™╢ ╩ ≢  

2014ה  ⌐◒ꜝ☻з≢ ─ ≤ ♦Ᵽ▬☻≤─ ╖ ╦∑─

╩ 26 ⌐  

 

ᵓ  

ה ─ ≤ 5mm⁸90

⁸Ⱨ☻♩ꜟ Ɫfi♪ꜟ  

ה  ⌐╟╢ in vitro Ⱪ♃ ─ ה ─ ™ ⇔ 

ה  ─√╘─▬fi♃כⱨ▼כ☻ Ɫfi♪ꜟ ⁸ ꜠Ᵽהכ ♄▬ꜘꜟ ─ ה  

ה  ╖ 2013- 219095  

ה  ⸗♦ꜟ─ 5mm⁸ ⁸ꜝ♅▼♇♩ ⅝ ⅝Ɫfi♪ꜟ  

ה  ⌐╟╢ ⸗♦ꜟ╩ ™√ ה ◓fi♬כ꜠♩ BOX  

2014ה  ⌐◒ꜝ☻з≢ ה │⁸ ≢─ ⌐  
 

 
 

 2-2-2 ⸗♦ꜟ 5mm⁸90  
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2.2.2 ⇔√╙─≠ↄ╡  

 

 ⇔√╙─≠ↄ╡  

─  
⁸  

 

 ☻☼◐ⱪ꜠◦○fi                                               

─  

⁸ ⁸♠כⱳ☻כ♃כ⸗⁸ ⌂≥ ₁⌂ ⌐≡

⌂ ╩ ⌂∫≡⅔╡⁸ ≢№╢ ⁸ ⌂≥ ╩ ™≡ ∆╢

⅜ ≢№╢⁹ 

⌐ ∫√

 

⁸ ⌐ ╩ ╣╢ ≢ ╩ ↑ ╕

≢ ⌐≡ ⌂℮ ⅜ ⁹ ⁸ ╙ ⇔ ≢

№╢ ISO13485╙ ╖≢№╡ QMS ╙ ╖≢№╢⁹ 

⌂

 

⌐ ⇔≡│ ╟╡ ╩ ⌂∫≡⅔╡⁸ ⌐ ⁸ ⁸

⌂≥≢│ ⅜№╡⁸ ≈ ╙ ≢№╢⁹ 

─  
╩ ⅛⇔⁸ ⁸ ⌂≥ Ⱶꜞ ≢─ ─ ╩ ⇔⁸

⌂≥⌐∕─ ⅜ ↕╣≡™╢⁹ 

⌂

ה ─

≤⇔≡─

⌂

≥ ≈╩

ⅎ╢↓≤╙

 

 

 

☻☼◐ⱪ꜠◦○fi─↓╣╕≢─ ╖╩ ╡ ╣┌⁸∕╣│ ⇔™ ⌐♅ꜗ꜠fi☺∆╢ ≢╙№╡╕⇔√⁹

∆╢⅔ ⌐☼כ♬╕↕ ⅎ╢√╘⁸ ⌐⸗ⱡ≠ↄ╡─▬ⱡⱬכ◦ꜛfi⌐ ⌐ ╡ ╪≢⅝√─≢∆⁹

ⅎ┌⁸ ╛ ⁸Ᵽ▬○♥◒ⱡ꜡☺כ≤™∫√ ─ ≢│⁸♫ⱡ♥◒꜡☺כ─ ≢⅔

∆╕∆╕⅜☼כ♬╕↕ ⇔≡™╕∆⁹ ≢│⁸5 ⱴ◦♬fi◓☿fi♃כ╩ ⇔√ ╛♪

ꜞꜟ⌐╟╢ №↑ ⌂≥ ─ ⌐ ╖ ↑≡™╕∆⁹ 

 

─ ≤ ─ ╣─ ≢⁸ ─ ─╟℮⌐⁸ ⌐ ⇔≡ ⁸ ─

⅜╕∆╕∆ ≤⌂∫≡⅝≡™╕∆⁹ ⅜ ≢╙ ⌐≈™≡│ ₁⌂ ⅜ ╩ ™≢™╕∆⅜⁸

─ ≤⌂╡≈≈№╢ ─ ⌂ ≢№╢ ─╟℮⌂ ה ⌐≈™≡⁸

™╛∆™ ╩ ⇔⁸ ∆╢ ⅜№╡╕∆⁹ ─ │⁸ ⌐ ╣√ ⅜ ─

⅜╕↕⌐ ≢⅝╢ ≢∆⁹ 

 

⅛╠ ⇔≡™╢ ⌐⅔™≡│⁸ ™╛∆↕─ ╩ ≢│♦▫☻ⱳ ≢ ™ ≡╩ ⌐

∆╢ ⅜№╢⁹ ≢╙≥↓≢╙ ≢⅝╢ ↕⅜№╢ ⁸ ⌂ ╛ ⇔™ ⅜ ╕╣⌐ↄ™

⅜№╢⁹ ╛ ⅜ ⌐ ≢⅝╢ ה ╩ ∆╢ ⌐╟╡⁸ ─

╩☼כ♬ ╡ ↓⇔⁸ ⌂≥≢ ↕╩ ⇔≡╙╠℮↓≤⅜ ≢∆⁹ 
 

 

 

 

 

◑▪ ⌂  
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2.2.3 ─  

 

 ─  

  
 

 

─  

≤ ─

 

 

⁸  ♦Ᵽ▬☻─ ≤

ה  ה

IIP2014  

כⱧ☻♩כⱡכ◐

♅ 

  2014 3  

 

 

 

₁│ ─ ⌐⅔↑╢ ↄ─ ╩ ∆╢√╘ ↄ─ ╛ ≤ ⇔≡

─Γ ⇔™ Δ≤Γ ⇔™ Δ≤⌂╡ ⌂ ╩ ⌐∆╢ ₁⌂ ☻▬Ᵽ♦ה

─ ╩ ╘≡⅝√ ─ ╛ ╩ ⌐ ⌂™⇔ ∆╢ Γ ⇔™ Δ≤⇔≡

─ ─ ╩ ∫≡™╢ ╕√

─ ⌐ ∆╢╟╡ ≢ ⌂▪ⱪ꜡כ♅╩ ⌐∆╢ ─Γ ⇔™ Δ≤⇔≡ ─

╩ ⇔ 2014 ─ ╩ ⇔≡™╢ ↕╠⌐ ⇔™ ≤ ─ ≤⇔≡ ─ ⌐

∆╢ ◦☻♥ⱶ─ ╩ ∫≡⅝√ ∕⇔≡Γ ⇔™ Δ╩ ⌐ ≢ ∆╢√╘─Γ

⇔™♫ⱦ◕כ◦ꜛfiΔ≤⇔≡ 3D ⌐╟╢ ♫ⱦ◕כ◦ꜛfi╛ ─ ⱴ♇Ⱨfi◓

◦☻♥ⱶ⌂≥─ ╩ ∫≡⅝√ ≢│↓╣╠ ⇔™ ♦Ᵽ▬☻╩ ™√ ─ ⌐

≈™≡ ∂╢  
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2.3 ┘ ─ ≤ ─  

 

2.3.1 ─ ┘ ─  

2.3.1.1 ─  

 

 ─  

 ☻☼◐ⱪ꜠◦○fi 

◒ꜝ☻  ◒ꜝ☻  з ה и ה й ה к ה   ה  

ⱶ♥☻◦ה   

 

─ │ ─╖⅜ ⌂◒ꜝ☻з≢№╡ₐ ₑ≤ ⅎ╠╣╢√╘ ⌂

╛ │ ≢№╢⁹a ₑ│ₐ ₑ │ₐ ₑ─™∏╣╙⌐╙ ⇔⌂™

≢№╡⁸ ─ ╩ ↑╢ ≤⌂╢╒≥─ │⌂™⅜ ─ ≤ ⁸ ⁸

⁸ │ ⅜ ⌐ ≢│⌂™╙─╩™℮ₑ≤↕╣≡™╢⁹ 

 

ⱴᵑכ♥⁸│≢ ⱴᵒכ♥ה ⱴᵓכ♥ה ⁸3 ─

─ ╩ ⱴכ♥⅜℮⌂ ⌐ ⌂ↄ ⌂╙─⅛╠ ╘╢ ≤⇔⁸ ( )☻☼◐ⱪ꜠◦

○fi⅜ ╩ ∆╢ ⁸ ╩ ⇔√ ╩╕∏ PMDA⌐ ⇔≡ ⌂ ╩

⌂℮⁹ ╙◒ꜝ☻з─ ⌐│⁸ ⌐ ⁸ ╩ ≡™╢( )☻☼◐ⱪ꜠◦○

fi⅜ ≤⌂╡ ⌂℮⁹ 

 

2.3.1.2 ⌐ ⌐ ⇔≡ ╡ ╪∞↓≤ 

 

│ 2 ≤™℮ ≢ ⱴכ♥ 3 ⱴᵓכ♥─∟℮─ ⅜╒╓ ⌐ ≠⅝

26 3 ╩ ⇔≡™╢⁹ ⌂ ⅝⁸ ╩ ⁸ ⌐ ∫≡ ╛⅛⌂ ╩ ⌂

∫≡™╢⁹ 2 ─ ⱴᵓכ♥│≡™≈⌐ ⌐ ═ ╕≢ ⅛╢ ⅜ ↄ

≢─ ╩ ⇔≡™╕∆⁹↓─ 2 ⌐ ⇔≡╙◒ꜝ☻ ⌂≥ ⅝╩ ≢ ⌂™ PMDA

⌐ ⇔ ╛⅛⌂ ╩ ⌂℮ ≢№╢⁹ 

 

 11 ⌐ ⅜ ⇔⁸ √⌐ ╩₈ ⁸ ─ ⁸ ┘

─ ⌐ ∆╢ ₉≤⇔≡ ↕╣√⁹↓╣⌐ ℮ ⅝ ─ ─ ⌐≈™≡│⁸ ─

ה ה ⌐ ⅜ ≢№╢⅜⁸ ≢ √⌐₈ ─ │⁸ ─ ⌐ ≠⅝

╩ ⇔⁸ ⌐ ↑ ╢╙─≤∆╢₉≤↕╣√↓≤┼─ ⅜ ╘╠╣╢↓≤│ ™⌂

™≤ ╦╣╢⁹ 

 

 ↓─√╘⁸ᵓ ─ ┼─ ─ ╩ ∫√⁹ ⌐ ↕╣≡™╢₈

≢ ∆╢ ₉─ ╩ ⌐⇔≈≈⁸ᵓ ─ ⁸ ─ ⅛╠ ↕╣╢ꜞ☻◒

╩ ™ ⇔ ⇔√ ⁸ ─ ≢╙ₒ ה ⅔╟┘ ₓₒ ─ ₓₒ ה

┘ ₓo ה ⌐ ╢ ₓ⌐≈™≡─ ⌐ ⇔⁸ ≢─ ⅛≈ ⌂

⌐≈⌂→╢↓≤⅜ ≤ ⇔√⁹ 
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2.3.1.3 ⌐ ∆╢ ─  

 

 ⌐ ∆╢ ─  

 ⌐ ╢  

2012  
ה  

ⱴᵓכ♥ה  

2013  
ⱴᵓכ♥ה ה ה  

ה  

2014  

ⱴᵓכ♥ה  

ⱴᵑכ♥ה  

ⱴᵒכ♥ה  

2015  
ⱴᵑכ♥ה  

ⱴᵒכ♥ה  

2016  
ה  

 ה

 

│ ⱴכ♥╡№≢ 3 ∆═≡─ ╩ ╕∑ ╩ ⇔≡™╢⁹ 

 

ⱴᵓכ♥⁸│ ⌐≡ 2014/3 ⌐ ╩ ⌂℮ ≢⁸ ⅛╠ ≢

№╢ₐ ☿fi♃כₑ⌐⅔™≡⁸ ⁸ ╩ ⌂∫≡ ⅝∕─ ╩ ⌐ ╩

ⅎ⁸ PMDA ⌐ ╖⁸◒ꜝ☻з≢─ ╩ ⌂℮⁹ 

 

ⱴᵑכ♥╙ ⱴᵒכ♥⁸ ⌐ ⇔≡⁸ ⅝ ⅝ₐ ☿fi♃

≡⌐ₑכ ─ ⁸ ╩ ⌂∫≡ ⅝⁸2014 2015 ⌐◒ꜝ☻з≢─ ╩ ⇔≡™╢⁹ 

 

 

2.3.2 ─ ∆╢ ⅔╟┘ ─  

2.3.2.1 ─ ⁸ ─ ⌐ ∆╢ ╡ ╖ 

2013 │ 2 ─ ╩ ⌂∫√⁹ ∏⁸ ≢⁸PMDA 2014/3 5 כ♥⁸╢№≢

ⱴᵓ ⌐≈⅝ ╩ ⌂∫√⁹ 

2013 219095o ♦Ᵽ▬☻ₓ 

↕╠⌐⁸ ⌐⁸ ⌐ PMDA ⱴᵑכ♥╢№≢ ⱴᵒכ♥⁸ ─

≤⌂╢ ─ ╩ ⌂∫√⁹ 

2013 260500o ₓ 

─ 2 ─ ⅝⅜ ⇔≡™╢⁹ ⌐o ⌐x≈™≡│ ⌐≡

⇔√ₐ כ◙כ꜠ ₑ╩ ⇔ ╩╖√╙─≢№╢ 

≢─ ⁸ ─ ╡ ╖≤⇔≡│⁸ ╙≡™≈⌐ⱴᵑ,ᵒכ♥╢╣↕

≢│ ⌐│ ⅜⌂ↄ⁸ ⅜ ╢⁹ ⌐ ↑√ ╩ ⌐ ⌂℮ ≢№╢⁹ 

 

∫√ ─ IPDL ♪כ꞉כ◐─≢ ≢│⁸₈ ₉ ┘₈ כ꞉כ◐╩₉

♪⌐ ╗ ┘ ⅜ ╟╡ ╕≢⌐ ⌐⌂∫≡⅔╡⁸ ≢│

⅜ ↕╣≡™╢ 2- 3- 1 ⁹ 

⇔⅛⇔⌂⅜╠ ≢ ╩ ╘≡™╢ᵓ₈ ₉─ ╩ ∆ ₈♪כ꞉כ◐─≈ ₉

₈ ₉₈ ₉∆═≡╩ ╗ ⁸ │ ≢№∫√⁹╕√⁸₈ ₉₈ ₉─ ♪כ꞉כ◐─≈

≢│⁸ ─ ⅜ ≤

⌐₈ ⱴ♬Ⱨꜙ꜠₉♃כ≤⇔≡ ↕╣≡™╢⁹↓╣╠ ≈─ ≤╙⁸ ⌐ ≈
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─ ╩ ∆╢↓≤╩ ⌐ ╪≢™╢⅜ ⌂ ─ │⌂↕╣≡™⌂™⁹ 

 

  
 

₈⌐♪כ꞉כ◐ 2-3-1     ₉ ┘₈ ₉╩ ╗ ┘  

 

 ⌐₈ ₉₈ ₉─ 2 √⇔⌐♪כ꞉כ◐╩≈ ≢│ ⁸ ⅜ⱥ♇♩⇔√⅜⁸

₈╩♪כ꞉כ◐ ₉≤∆╢≤ ─ ─╖⅜ⱥ♇♩∆╢ ≢№∫√⁹↓╣╠ ─ ─℮∟

│ ─ ⅜ ⌐ ╩ ⌡≡™╢╙─≢№╡⁸ ─ ╙∕─ ⌐╟╢ ≢№╢⁹ 

Ɽ♇꜡כꜜ⁸  ─ DB⌐≡⁸ΓBendable forcepsΔ╩♃▬♩ꜟ ⌐ ╗ ╩ ∆╢≤ ⅜

ⱥ♇♩⇔√⅜⁸∕╣╠│ ≡ ≢─ ─ ≢№∫√⁹ 

 │⁸ᵓ ⌐≈™≡│ ⌐ ™╙─⅜ ⇔√↓≤╙№╡⁸ ─

─ ⌐≈™≡╙ ╩ ⌐ ⇔√⁹╕∏⁸₈ ₉⌐≈™≡│⁸ ⅜

⌐ ↕╣≡™╢ Ӈ ⁹↓─ ≢│⁸₈ ─ ⁸ ─ꜟכ◌꜡♩┘╟⅔

⌐ ∂≡⁸ ⌐ ─ ↕⁸ ⁸⅔╟┘ ╩ ≢⅝╢ ╩ ╢↓≤╩

≤∆╢₉≤↕╣≡⅔╡⁸∕─√╘⌐ ⌂ ╩ ♫♇♩≢ ∆╢ ⅜ ↕╣≡

™╢⁹ 

 ╕√⁸ ⌐ ╩ ∆╢ ⌐ ∆╢ ╩ ∆╢ ≢⁸₈ ₉₈ ₉₈

₉─ ⌐♪כ꞉כ◐╩≈ ⇔√ ─ ⅜ⱥ♇♩⇔√⁹∕─℮∟ ₈

─ ╩ ∆╢√╘─ ≢⅝╢ ꜚ♬♇♩╩ ∆╢ ₉ ≢│⁸₈ ⅜ ≈─

╩ ⇔≡ ─ ╩ ℮↓≤⅜≢⅝≡⁸ ≢─ ╩ ℮√╘⌐ ↕╣╢ ─ ╩ ⌐≢⅝╢

↓≤≤⁸ ≈─ ╩ ⇔≡ ╩ ⇔ ⅎ╢ ╩ ∏╢↓≤⅜≢⅝╢↓≤≤⁸ ╩≈╕╪≢ ∆╢

√╘─ ─ ╩ ∆╢↓≤≤⁸ ⌐ ╕√│ ≢ ╩ ╓∆ ⌂ↄ ╩ ≢⅝

╢↓≤≤⁸ ꜚ ♬♇♩≤ ꜚ♬♇♩≤─ ≢─ ⅜ ↕╣╢↓≤≤⁸ ⌐ ╩ ⅎ

╢≤ ⌐⁸ ╩ ∏╢√╘⌐⁸ ─ ∫ ⅜ ↕╣╢≤™℮↓≤≤⁸∕─ ⅜ ⌂ ╩

™╢↓≤⌂ↄ ⌂ ╩ ⇔≡ ⌐ ≢⅝╢↓≤≤⁸∕─ ⅜ ─√╘⌐ ⇔√╡⁸№╢

™│ ⌐ ∂≡ ─ ↔≤⌐ ⇔√╡∆╢↓≤⅜≢⅝╢↓≤≢№╢⁹₉⅜ ╣√ ≤⇔≡ ↕╣≡

™╢⁹ 

 ↓─╟℮⌂ ─ ⌐≈™≡│⁸ ⌐ ⅎ≡⁸ Ɑfi◦ꜟⱣ♬▪

─ ⅜WEB⌐ ↕╣≡™╢⁹ 

Andrew Charles Rau (2010) ΓDESIGN OF A MULTIFUNCTIONAL FORCEPS FOR USE IN ENDOSCOPIC SURGERYΔ, 

A Thesis in Mechanical Engineering, The Pennsylvania State University.  

↓╣⌐ ∆╢ ╙№╢⁹ 
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Andrew C. Rau, Mary Frecker, Abraham Mathew and Eric Pauli(2011),  ΓMultifunctional Forceps for Use 

in Endoscopic Surgery ΉInitial Design, Prototype, and TestingΔ J. Med. Devices  5(4), 041001 (N ov 

07, 2011)  

─ ≢⁸ │ ≤⇔≡ ↕╣╢NOTES─ ─♦◙▬fi⁸ⱪ꜡♩♃▬

ⱪ ⁸ ⌐≈™≡ ⇔≡⅔╡⁸ √⌂ ─ ⌐≈™≡╙ ⇔≡™╢⁹ 

 ↓╣╩ ╕ⅎ╢≤⁸ ≢ ↕╣ ↕╣√₈ ₉│⁸ ╘≡ ─ ⅝⌂

≤⇔≡ ∆╢ ╩ ⇔≡™╢≤ ⅎ╟℮⁹ 

 

 

2.3.2.2 ⌐ ∆╢ ╗  

 

 ⌐ ∆╢ ╗  

─ ה  

β ─⌂™ ≢⁸₈ ─ ─ ₉⌂

≥╩  

 
ה  

╗  

─ ≤ ─

 

♦Ᵽ▬☻  2013

219095 

ⱪ꜠◦○fi⁸◐☼☻ 10ה2013

 

 2013

260500 

ⱪ꜠◦○fi⁸◐☼☻ 12ה2013

 

 
♦Ᵽ▬☻─   

 ─ ⁸ ┘ ─ ◓fiꜞכ꜡─ ⅜ ⌂ ≢⁸ ה

⌐ ╣╢ ♦Ᵽ▬☻╩ ∆╢⁹ ─ ♦Ᵽ▬☻│⁸ ╩ ∆╢

─ ⁸↓╣⌐ ⌐╟╢ ◓fiꜞכ꜡╣↕ ┘ ⌂ ⁸ ─

⁸ ◓fiꜞכ꜡─ ⁸ ┘ ╩ ∆╢ ╩

ⅎ⁸ │ ꜡♇♪⁸ │ ◓fiꜞכ꜡⁸ ◓fiꜞכ꜡│ ⌐╟╡

™⁸ ⌂ ꜞfi◒ ⁸ ≤ ⌐╟╡ ┼─ ╩ ⌐

↑╢↓≤⅜≢⅝╢≤≤╙⌐ ─ ≤ ─ ╩ ─ ─ ⌐

≢⅝╢⁹ 

 

─  

 ⁸ ⁸ ⁸◖fiⱤ◒♩ ≢⁸ ⁸ⱪ♇◦ꜗⱦꜞ♥▫⁸ ┘ ─ ⌐ ╣⁸

♦Ᵽ▬☻ ⌐ ⌐ ⌂ ╩ ∆╢⁹ │⁸ ⌐ ⌐ ⌐

╟╢ ⅛╠⌂╢ ≢⁸ ─ ─ ─ ⌐⁸ ─ ⁸↓╣

⌐ ⇔ ∆╢ ⅛╠⌂╢ ≤⁸↓╣⌐ ⇔ ⌐ 90°∏╣╢ ⌐ ─

⁸↓╣⌐ ⇔ ∆╢ ⅛╠⌂╢ ≤⅜ ⌐ ⇔ ⇔ ↕╣⁸

⅜ ⌐ ╡ ↑╠╣≡⌂╢ ─ ⅜⁸ ─ ╕╦╡⌐ ⇔

⌐ ⌂ 2 │ 4 ⌐ ⌐ ≢ ↕╣⁸ ♦Ᵽ▬☻ ⌐ ⌐ ≢⅝╢⁹ 
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2.4 ─  

2.4.1 ⇔√ ─  

 

 ⇔√ ─  

β ⌐ ∆╢ │⁸ ≤ ─ ꜠ⱬꜟ≢ ⁹ ⌐ ⇔≡│⁸ ╩ ≡╠╣╢ ⌐ ⁹ 

ⱶ♥☻◦ה  
  

⁸   ⁸ ⁸ ⁸ ⌂≥ 

 
 ≤⌂╡ ה 10  

 

∆╢  

 ⁸ ⁸   

⁸  

─  

 ─ ≢ ⇔↕╩ ∂╢№╠╝╢ ─ ⌐ ≤⌂╢⁹ 

╕√ ⌂ ⁸ ─ ⌐ ⁹╕√ ⌂√╘ ⌂

≥│ ⌐ ⁹ 

  2013   90  2020  210  

  2013  1100  2020  2500  

─  

 ─ ≤⇔≡│ ≢⅔╟∕ 90 ─ ⅜№╢⁹

≤⇔≡ ⱷכ◌כ⅜ ™⁹ │ ₁10 ⁸ ⅎ≡╢↓

≤⅛╠ ╙ 10 ─ ⅜ ╘╢⁹╕√ │ ─

10 ≤ ↕╣ ⌐ ─ ⅜ ⇔™▪☺▪ כ♬─≢

☼─ ╕╡⅜ ↕╣╢⁹ 

 
 

   
 

◦▼▪ 

 

◦▼▪ 

╩ ⇔≡  

 ≈ ─ ╙ 

  

 NeedleHolder STORZ 350,000     

 
 

2  
COVIDIEN 40,000     

 
HiQPlus

 
 350,000     

  

5 ≢│№╢⅜ ⁸ ⁸ ≤ ⌂

⅝⅜ ≢№╢⁹ ╙№╢⅜ ─√╘ ⁸ ⅜

⅝™⁹ ─⧵╡№≢☻כꜙꜞ│ │ ╖≢№╢⁹ 

 
ⱦ◙כꜚ

ꜞ♥▫  

꜡Ⱳ♇♩ ╩⇔⌂™ ⌐╟╡ ─ ≤ ─ ⅝↕≤ ↕

╩ ∟≈≈ ─ ╩ ∆╢⁹ 

  

⌐ ⇔ ⌐│ ╢⅜ │ ≢№╡ ⌂

⁸ ⌂≥ ╩ ⅎ╣┌ ™⌐ │ ╘╢⁹ 

 

 ≢│ STORZ⁸COVIDIEN⁸ ⌂≥─ ─ ⁸ ─ ⌂

╩ ⇔√ ⅜ ⅛╠╙ ⇔≡™╢⅜ ≤∕╣

⁸ ╦╡⅜⌂™⁹ │ ∞ ≢│ ↕╣≡™⌂™ ⌂

≢ ⅜ ╘╢⁹ 

ⱷכ◌כ─ ⅝ 
⌐ │№╢⅜ ⌂ │ ⌂ↄ≤╙ ⌐│⌂™⁹ 
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2014     3 5  

 
 

    

⌐ ∆╢  

─ ⌐ ─ꜟⱩ◙כꜙꜞ™⌂─ ╛ ⁸

╛Ɫ◘Ⱶ⌂≥⌐ ⅝ ╦╢╙─≢№╡⁸╕√ ⅜ ≢◖☻♩

─ ╙№╢↓≤⅛╠♦▫☻ⱳכ◙Ⱪꜟ ≤─ ⅝ ⅎ╙ ↕

─◓fi♬כ꜠♩⌐╠↕⁹╢╣ ⌐╙ ↕╣╢ ≢ ⇔™ ─ ⁸

└™≡│ ⇔™ ─ ─ ⌂≥⌐╙≈⌂⅜╢⁹ 

 

 ̧ ₒ ה ₓ ─ ≤⇔≡│⁸ ≢⅔╟∕ ─ ⅜№╢

╟╡ ⁹ ⁸№╠╝╢ ⌐⅔™≡

│ ⌐│ ▪ⱪ꜡כ♅⌐╟╢ ⌂≥⌐⅔™≡╙ ⁸ ⌐ ∆╢ ⅜

↕ↄ⁸  Quality of Life(QOL)─ ⅛╠ ≡ ╣√ ⅜ ≤⌂∫≡⅝≡™

╢⁹ ⌐╟╣┌⁸ ─ ─ │ ⌐ ⅝ ╦╢≤ ╦╣≡

⅔╡⁸2007 ⌐│ 100137 ≢ ⅜ ╦╣⁸1990 ⅛╠ 2007 ╕≢⌐│

807108 ⅜ ╦╣≡™╢⁹ ─ │⅔╟∕ 5000 ≢№╡⁸ ₁1

╒≥ ⅎ ↑≡™╢⁹  

           
2-4-1 ─ ─  

⁸ ⁸ ┘ EndurologyהESWL  

 

 

─ ≢ ↕╣≡™╢ │ ™ ─╙─⅜╒≤╪≥≢№╡⁸

┼─ ⌐ ⅜ ↕╣⁸ ≢ ╣⌂⅜╠ ℮╟℮⌂ ⌂ │ ≢№╢ ↓

╣│ ─ ≢╙ ─ ≢╙ ∂≢№╢⁹∕─√╘⁸ ⌐≡

╩ ⇔√ ⁸ ⌐ ꜡Ⱳ♇♩ ╩ ∆╢√╘─ ⇔™ ╛⁸

⁸ ⌐ ⇔√ ₁⌂ ⅜⌂↕╣≡™╢⁹↓℮™∫√ │ ⁸

⌐№╢⁹ 

 ╕√⁸ ─ ╙⅔╟∕ 10% ─ ┘ ╩ ⇔≡™╢⁹∆⌂╦∟⁸ ⌐ ⌂

⅜ ⅎ╢↓≤≤⁸ ─ ⅛╠─ ™ ⅎ⌂≥╙ ∂℮╢↓≤⅛╠⁸ ─ ⌐≈™⅜ ⅎ

╢↓≤≤⁸ ─ ⅛╠─ ™ ⅎ⌂≥╙ ∂℮╢↓≤⅛╠⁸ ─ ⌐≈™≡╙ 10 ≢

2 ⌐│ ∆╢ 2020 ⌐│ 200 ╩ ⅎ╢ ≤ ↕╣╢⁹                     

 

 ̧ ₒ ה ₓ ⌐ ⇔≡│⁸ ⅜ ─ ─ ≈≤⌂∫≡™╢⁹2003

⌐│ ⅜ 36 7% ⌐ ⇔⁸ │ 510 93 ≤ 13 ≤⌂∫≡™╢⁹ ⁸ ⌐ ⇔
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≡│⁸ ≤⇔≡─ ╩╒≤╪≥ ⇔≡™⌂™⁹ ╩ ⅜ ─ ╖ ≢№╢

≤ ╖ ╦∑≡⁸ ⇔ ○ⱪ◦ꜛfi ∆╢↓≤⌐╟╡⁸ ≤⇔≡─

≤ ⌐ ─ ╙ ╘╢⁹ 

 ─ ⁸ ⁸ ╗ │ ─ 13 ≤╙ ╦╣≡⅔╡⁸╛│╡

10% ─ ┘ ≢ ⇔≡™╢⁹ ⌐ ╢≤⁸ ╛ⱬ♩♫ⱶ⌂≥ ⌐⅔↑╢

─ ⁸↕╠⌐▬fi♪⁸ ⁸Ⱪꜝ☺ꜟ⁸꜡◦▪⌐⅔↑╢ ─ ⌐ ™⁸ 5 ⌐╦√∫≡

⌂ ⅜ ╕╣≡™╢⁹2011 ╩♃כ♦─ ⌐ ╢≤⁸ 27.5% ⁸

16.5% ⁸ 15% ⁸ 13% ⁸ 10% ⁸ 5% ⁸

6% ⁸∕─ 7% ≤™℮ ≤⌂∫≡⅔╡⁸ ⌐╙№╠╝╢ ⌐≡

⅜ √╡ ⌐⌂∫≡⅝≡™╢↓≤⅜╦⅛╢⁹╕√⁸ ─ ⌐ ╣┌⁸ ─ ⅜⁸

4% ≢№╢─⌐ ⇔≡⁸ ▪☺▪ ⌐⅔™≡│⁸ 10% ≤⁸ ⌂ ⅜

╕╣≡⅔╡⁸ ─ ≤⇔≡⁸ ▪☺▪ ─ ┼─ │ ⌐ ™⁹ 

 

 
 

2-4-2 ─ ⁸ ┘  

 

 

2.4.2  ꜟכꜙ☺◔☻─≢╕

 

 ꜟכꜙ☺◔☻─≢╕ 

 ╕≢─  

2012  

ה ─  

ה  

2013  
ה ה  

ה ה  

2014  

ה  

ה ה  

ה ה  

ה  

2015  
ה  

ה  

2016  
ה  

 ה
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╕≢─  

 ̧ ₒ ₓ ─ ╩ ╕ⅎ⁸ ─ ⁸ ⁸ ה ⁸ ⌐ ≤⌂╢

╩ ⇔√⁹╕∏⁸ ─♃▬ⱪ ⁸ ⁸ ꜟכꜙ☺⸗ ─ ≢│ 1.5 ⁸

│ 2 ⁸ │ 3 ⅜ ≤⌂╢⁹ ─ ⅔╟┘ ─ ◖☻♩

╩ ╗≤ 5 ⅜ ─ ≤⌂╢⁹ 

⌂⅔⁸ ─ ☻☼◐ⱪ꜠◦○fi│ ⁸ ⁸

ISO13485 ─ ─√╘─ │ ╖≢№╡⁸QMS ╙

╖≢№╢√╘⁸ ─√╘─ │ ≤⇔⌂™⁹ 

 ̧ ₒ ₓ ─ ╩ 80 / ≤⇔⁸ ≢─ ╡ → 16000 3

2020 ≢╕∏ ╩ ⇔⁸∕─ ─ ה ╩ ╘≡ ┼╙ ╩ ┌∆

≢№╢⁹ 

 

 

2.4.3 ─  

 
 

2-4-3 ─  

 

 

☿fi♃⁸כ ⁸ ╛ ה ⌐ ∆

╢ ╠─ ה ╩ ⌐ ╩▪Ⱨ⁸⇔ꜟכ ─ ≤─ ╣ ⅎ╩ ╢⁹ ⁸

⌐ ⇔≡│ ☻☼◐ⱪ꜠◦○fi⅜ ⇔⁸ ┼─ ⌐ ⇔≡│ ⌐№╢ ╩ ⇔≡⁸

┼─ ╩ ↕∑╢⁹ │ ⁸ ─ ≢ ╩ ◙כꜚ⁸⌐╙≥≥╢∆

─ ╛ ┼─ ╩ ⇔≡ⱨ◊꜡כ▪♇ⱪ∆╢⁹ 
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 ─  ─ /  

 ( )☻☼◐ⱪ꜠◦○fi 

╡ 

09B1X10001000003 

ⱷ♃ꜟ♦Ᵽ▬☻ⱨ▫◒◘כ 

⌂

:70953000) 

 ( )☻☼◐ⱪ꜠◦○fi ╡ 
PMDA  

◒ꜝ☻з  

 

⌐⅛⅛╦╢ ─ ╩ ⅜↑╢☻☼◐ⱪ꜠◦○fi⌐≤∫≡⁸ │ ≢∆⁹◒○ꜞ♥▫

─ ™⸗ⱡ≠ↄ╡⌐╗↑⁸ ╩ →≡ ╡ ╪≢™╕∆⁹ ─ ≢№╢₈ISO9001₉│╙≤╟

╡⁸ ─ ⌐ ⇔√ ₈ISO13485₉─ ╩◒ꜞ▪⇔≡™╕∆⁹ 

╕√⁸ ⇔√ ה ─ ╩ ↑╢ ─ ⌐╙ ⇔≡™╕∆⁹CNC3

╩│∂╘⁸CNC ה ╛ ≢ 3 ╩ ⌐ כ◙כ꜠╢ ╩

ⅎ╢⌂≥ ─ ╩ ™≡™╕∆⁹ 
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3.  

 

3.1 ─ ╡ ╡ 

 

(1) ─ ⌐ ∆╢  

(a)  

◘Ⱪ♥כⱴᵓ ₈ ₉⌐≈™≡│ 

S ╩ ⅝ↄ ╢ ╩ √⁹ 

◘Ⱪ♥כⱴᵑ ₈ ₉⁸ᵒ ₈ ₉⌐≈™≡│ 

C ⌐│ ∞∫√⁹ 

(b)  

⁸ │ ≢№∫√√╘⁸ ≈─ ⌐☼כ◦ ⇔≡ ≈─◘Ⱪ♥כⱴ⁸ ∟◘Ⱪ♥כⱴᵑ

─ ⁸◘Ⱪ♥כⱴᵒ ─ ─ ⁸◘Ⱪ♥כⱴᵓ ꜟכꜙ☺⸗─ ⁸╩∕╣∙╣

⇔⁸ ⇔≡ ∆╢↓≤≤⇔√⁹ 

◘Ⱪ♥כⱴᵓ⌐≈™≡│ ⅜ ╘≡ ⌐ ⇔⁸ ⌐ ╩ ⅎ╢ ↕≢ ╩

⇔⁸ ⌐ ꜠ⱬꜟ≢─ ⁸ ╩ ⅎ≡⁸ ה ─ ╖ ╦∑≢ ⇔™ ╩ ⇔√₈

₉≤⇔≡ ∆╢↓≤⅜≢⅝√⁹ 

⌐≈™≡│⁸ ꜟכꜙ☺⸗ ≢ ╩ ╖⁸ ╩ ⇔√⅜⁸

─ ⁸ ┘ ─ ╟╡ ─ ♅ꜗfiⱠꜟ ╩ ⇔≡⁸ ∆╢

⌐ ⇔√⁹↓╣│⁸ ⇔√ ⌐╟╢ ♩♇◌◙כ꜠╠⅛

┼≤ √⌂ ╙ ⇔≡⁸ ╩ ↕∑√ ≤⌂∫√╙─≢№╢⁹  

⁸◘Ⱪ♥כⱴᵑ⁸ᵒ⌐≈™≡│⁸ ─ ╡⌐ ╩ ╘╢↓≤│≢⅝√⅜⁸ ⌐ ⅝ↄ

⇔√╙──⁸ ≤ ⌐╟╢ ─ ╩ ⇔⁸ ╟╡ ™ ≢│ ⁸ ╕

≢⌐│ ╠⌂⅛∫√⁹ ⁸ ╡ ⇔ ╩ ⌐ ⇔⁸ ה ╩ ∆╢ ≢№╢⁹ 

ᵑ ─  

─ ≤ ╩╙≤⌐⁸ ─ ╩ ≤⇔√⁹

│⁸∆≢⌐ ─ ⅜ ⇔≡⅔╡⁸ ─ ╙ ╘√⁹↕╠⌐⁸ ꜠ⱬ

ꜟ─ ╩ ∫√╕╕ ╕≢ ╩ ℮√╘⌐⁸ ╩ ╡ ⇔⁸ ⌂

╩ ⇔√⁹ ⌐№√∫≡│⁸ ─ ╩ ⇔√ ⌐ ⅎ⁸ ⌐

≢ ⌂ ⅜ ≢№╡⁸ ⌐ ─ ╩ ⅛╠ ⌂ ◙כ꜠

╩ ™≡⁸ ⌐ ∫√ ⱪ꜡☿☻ ╩♃כ♦─ ⇔≡ Ⱨfi⌂≥─ ╖ ≡ כ꜠─

♩♇◌כ◙ ⁸ ─ ╩ ⇔√⁹↕╠⌐⁸ ≤ ╩

∫√ ─ ╕≢╩ ↕∑√⁹ 

≢│⁸ ⌐╟╢₈ כ◙כ꜠ ₉─ ⌐╟╡⁸ ⌐ ─

⁸ ⌐ ⇔≡ ≢│ ≢№∫√ ╛ ⌐ ∆╢↓≤⅜≢⅝√⁹ ↕╣√

╩ כ◙כ꜠╢∆ │⁸ ⌐ ↕╣╢↓≤│╕∞╕∞╕╣≢№╡⁸ ◦☻♥ⱶ─

⁸ ┘ │ ⅜ ≢│ ╘≡─╙─≢№╢⁹ 

♩♇◌כ◙כ꜠ ─ │ ╡ ⇔√⅜⁸ ─ │

╩ ⅎ⌂⅛∫√√╘⁸ ⅜ ╡ ↕╣√⁹ │ ≢│ ≢№∫√⁹  

ᵒ ─ ─  

─ ╩ ™⁸ ≢ ╩ ≤⇔√⁹ ⌐ ⇔√(1)≤ ─

⌐╟╢ ꜚ♬♇♩╩ ™≡⁸180°─ ╩ ⌐∆╢ ╩ ⇔√⁹ ⌐ ≠™≡⁸

≢ ≢│ ≢№∫√ ─ ♅ꜗfiⱠꜟ ╩ ≤⇔√⁹  

≢ ⌐ ♅ꜗfiⱠꜟ╩ ≢⅝╢√╘⁸♅ꜗfiⱠꜟ ⌐⁸ ⁸ꜟ♥כ♥◌

≤⌂ⱪכ◖☻כⱨ□▬Ᵽ⁸ⱨ□▬Ᵽכ◙כ꜠ ╩ ה ⇔≡⁸ ╩ ≢⅝╢╟℮⌐⌂∫√⁹

─ ⅎ⌂™ √≤ⅎ┌ ⅛╠─▪ⱪ꜡כ♅⅜ ⌂╢⁹↓─╟℮⌂♦Ᵽ▬☻│↓╣╕≢ ⇔

≡™⌂⅛∫√⁹  
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⁸ ♦Ᵽ▬☻─ ⌐ ╡ ⅜ ╡ ↕╣√⁹╕√⁸ ♅ꜗfiⱠꜟ│

≢─ ╩╕∏ ╘√√╘⁸ ≢№╢ ╩ ∆╢√╘⌐│⁸

≢│ ≢№∫√⁹  

ᵓ ─⸗☺ꜙכꜟ  

≤ ─ ─ ─ ╩ ™⁸ ─ꜟכꜙ☺⸗

╩ ⇔⁸↕╠⌐ ╩ ≡ ╩ ≤⇔√⁹ │ ─

⌐ ∆╢↓≤≤⇔⁸ │⁸ ─ ─ ≤⁸↓╣⌐

≢ ↕╣√ ┘ ⌂ ╩ ∆╢ ─ ╩ ™ ₈

♦Ᵽ▬☻₉ 20130219095⁸ ╩ ∫√⁹◒ꜝ☻з─ ₈ ₉≤⇔

≡ ╩ ⌐ ™⁸ ∆╢⁹ ≢№╢ ─ ╩ ╟

╡╙ ↄ ⇔√⁹  

╙⁸ ─ ⌐☼כ♬ ╦∑√ ╩ ⌡≡⁸ ─ ─

╙ ∆╢⁹  
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(2) ⅛╠─ ≤∕─  

(a) ≤∆╢  ☼כ♬ה

ᵑ ה  

 ⁸ ⌐≈™≡│⁸ ≤ ─ ⌐╟╢ ủ 2011-052805 ₈ⱴ♬Ⱨꜙ꜠

╩╣↓┘╟⅔♃כ ™√ⱴ♬Ⱨꜙ꜠כ◦ꜛfi ₉─ ─ ⁸ ┘ ⌐ ∆╢ⱴ♬Ⱨꜙ꜠כ

♃ 3mm ─ ⌐ ⁸╩ ∆╢ ≢№∫√⅜⁸ TLO ─ ≤⌂∫≡⅔╡⁸

⌐ ↑≡─ ⅜ ⇔√√╘ ╩ ⇔√⁹ 

 √⌐⁸ ─ ה ≤ ╩ ⇔⁸ ≢─ ╩ ∆≤≤╙⌐⁸ ∆╢

╩ ⇔√⁹ 

 

─ ─ ≤⁸↓╣⌐ ≢ ↕╣√ ┘ ⌂

╩ ∆╢ ─ ╩ ™⁸ ╩ ∆╢≤≤╙⌐ ₈ ♦Ᵽ▬☻₉

20130219095⁸ ╩ ∫√⁹  

♩♇◌כ◙כ꜠ ╩ ⇔⁸Ⱨfi⌂≥─ ╖ ≡ ─ ─ ╩

⇔√ ₈ ₉ 2013- 260500⁹↓─ ╩ ∆╢ ≤ ─ ─ ⌐

⇔√⁹ 

ᵒ  

 ◘Ⱪ♥כⱴᵓ ꜟכꜙ☺⸗─ ⁸⌐⅔™≡ ╩ ∆╢⁹ 

 ◘Ⱪ♥כⱴᵒ ─ ⁸⌐⅔™≡ ⇔√ ─ ♅ꜗfiⱠꜟ╩ ⇔≡⁸ ╩ ה

∆╢↓≤⌐╟╡⁸ ╩ ∆╢⁹ 

 

≢ ⌐ ♅ꜗfiⱠꜟ╩ ≢⅝╢√╘⁸♅ꜗfiⱠꜟ ⌐⁸ ⁸ꜟ♥כ♥◌

≤⌂ⱪכ◖☻כⱨ□▬Ᵽ⁸ⱨ□▬Ᵽכ◙כ꜠ ╩ ה ⇔≡⁸ ╩ ≢⅝╢╟℮⌐⌂∫√⁹

─ ⅎ⌂™ √≤ⅎ┌ ⅛╠─▪ⱪ꜡כ♅⅜ ⌂╡⁸ ⇔™ ─ ⅜ ↕╣╢⁹↓─╟

℮⌂♦Ᵽ▬☻│↓╣╕≢ ⇔≡™⌂⅛∫√⁹  

(b) ☻Ɑ♇◒הⱦ☺Ⱡ☻⸗♦ꜟ 

ᵑ ─  

 ◘Ⱪ♥כⱴᵒ ─ ⁸⌐⅔™≡ 3mm ≢ 90° ה ╩ ∆╢⁹ 

 ◘Ⱪ♥כⱴᵒ ─ ⁸⌐⅔™≡ 3mm 5mm ≢ ─Ⱪכꜙ♅ ╩ ⅛⇔√ ⅜

⌐ ↄ ≢⅝╢⁹ 

 

( a)ᵑ≢ ⇔√⁸ √⌐ ♩♇◌כ◙כ꜠√╣↕ ⌐╟╡ ─ ╩

™⁸ ≢─ ─ ⌐ ⇔√⁹ ─ ≢│ 180°─ ╩ ⌐⇔⁸

♅ꜗfiⱠꜟ─ ╙ ⌐⇔√⁹ ─ ⌐≈™≡⁸ ─ ⌐≈™≡│ ₁⌂

⁸ ה ⌂≥ ⅜ ↓╢⅜⁸ ≢ ⇔⌂™ │ ↄ ─ ┼─ ⅜

╘╢⁹ 

ᵒ ◒ꜝ☻и┼─ ╡ ╖ 

 ◘Ⱪ♥כⱴᵑ ─ ⁸⌐⅔™≡ ⱷ☻ ─ ╩ ⌐ ╣⁸◒ꜝ☻и─ ╙ ∆╢⁹ 

 ◒ꜝ☻и─ ⌐≈™≡│⁸ ⌐ ⌐⌂╢≤ ∆╢⅜ ─ ⌐│ ╘⌂™⁹√∞⇔⁸ │ ∆╢⁹ 

 

◘Ⱪ♥כⱴᵑ≢ ╩ ≈ ⱷ☻ ◒ꜝ☻и ⌐ ↑√ ⌂≥╙ ─ ─

⌐ ⇔≡⅔ↄ ⅜№╢⁹∕─ ╙⁸ ─ ≤⌂╢─≢⁸ ⌐ ⅝⌂ │⌂™≤

⇔≡™╢⅜⁸ ⌐│⁸ ⱷ☻ ─ ╛ ⌂≥╩ ⇔≡◒ꜝ☻и≢─ ╙ ⇔

≡⅔ↄ⁹ 

(c)  

ᵑ ─  

 │◘Ⱪ♥כⱴᵑᵒᵓ⌐ ─☼כ◦╢∆ ╩ ⅛↑≡⁸ ⌐ ∆╢ ≢№∫√⁹ 

 ─ ⁸ ┘ ⅜ ─▪☺▪ ┼─ ╩ ⅎ╢≤⁸ ╩╟╡ ⇔≡ ⅜ ⇔

⁸ ה ∆╢↓≤⅜ ≤⌂∫≡⅝√⁹◘Ⱪ♥כⱴᵓ─ ─ ╩ ∆╢ ⌐ ⇔√⁹ 
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⁸ ⌐ │ ⅜ ─ ─ ≈≤⌂∫≡™╢⅜⁸ ⌂≥─ ⌐ ⇔≡│

≤⇔≡─ ╩╒≤╪≥ ⇔≡™⌂™⁹ ∫≡⁸ ≢╙ ╩ ⌂™ ─ ─ ↕╩ ∆

╢ │⁸ ≤ ⇔≡ ┼─ ⌐ ╩ ↑╢═⅝≢№╢⁹ 

│⁸∆≢⌐ ⅜ ⇔≡⅔╡⁸╕√ ≤⇔≡╙ ≤ ─ ⌐╟╡

⅜№╢≤ ⇔⁸ ─ ╩ ⇔√⁹ 

ᵒ ⌐⅔↑╢  

 ⅛╠╙ ⌐≈™≡─ ⌐│⁸ ─ ╩ ™≢™√⁹ 

 ⌐ ⇔≡ ╩ ⌐ ╛∆≤ ⌐⁸ ⌂≥─ ┼─ ╩ ⇔⁸ ≤⌂╢ ─

≤ ╩ ╢⁹ 

 

┼─ ╩ ∆╢≤ ⌐⁸ ─ ─ ╙≤⌂☻כ◖ ╘≡⁸ ─ ╩

∆╢◦☻♥ⱶ╩ ⇔⁸ ╩ ∆╢⁹ 

(d) ה ה ꜟכꜙ☺◔☻  

ᵑ  

 ⅛╠╙ ⌐≈™≡─ ⌐│⁸ ─ ╩ ™≢™√⁹ 

 ⌐ ⇔≡ ╩ ⌐ ╛∆≤ ⌐⁸ ⌂≥─ ╩☼כ♬─╠⅛ ™ →⁸ ≤⌂╢

─ ≤ ╩ ╢⁹ 

 

⌐⅛⅛╦╢ ─ ╩ ⅜↑╢( )☻☼◐ⱪ꜠◦○fi⌐≤∫≡⁸ │ ≢№╢⁹◒○

ꜞ♥▫─ ™⸗ⱡ≠ↄ╡⌐╗↑⁸ ╩ →≡ ╡ ╪≢™╢⁹ ─ ≢№╢₈ISO9001₉│╙

≤╟╡⁸ ─ ⌐ ⇔√ ₈ISO13485₉─ ╩◒ꜞ▪⇔≡™╢⁹ 

╕√⁸ ⇔√ ה ─ ╩ ↑╢ ─ ⌐╙ ⇔≡™╢⁹CNC3

╩│∂╘⁸CNC ה ╛ ≢ 3 ╩ ⌐ כ◙כ꜠╢ ╩ ⅎ╢⌂

≥ ─ ╩ ™≡™╢⁹ 

ᵒ  

 ◒ꜝ☻з≢─ ╩╕∏ ∆╢⁹ 

 ◒ꜝ☻з≢─ ⌐ ⅎ⁸ ┼─ ╛ ⌂≥╩ ⇔≡◒ꜝ☻и≢─ ╙ ⇔≡⅔ↄ⁹ 

 

─ ╩ ⅎ⌂™ ≢ ─ ↕╩ ∆ ╡╩ ⌐⇔≡™╢√╘⁸◘Ⱪ♥כⱴᵒ⁸

◘Ⱪ♥כⱴᵓ⌐≈™≡│◒ꜝ☻з≢─ ╩╕∏ ∆╢ ≢№╢⁹⇔⅛⇔⁸ ⌂ ⌐≈⌂⅜╢

⇔™ ╩ ⅎ√ ─ ╙ ≢№╡⁸╕√ ─ ≤⇔≡ ∆╢╟℮⌂ ⁸◘Ⱪ♥כⱴ

ᵑ≢ ╩ ≈ ⱷ☻ ◒ꜝ☻и ⌐ ↑√ ⌂≥╙ ─ ─ ⌐ ⇔≡⅔ↄ ⅜

№╢⁹∕─ ╙⁸ ─ ≤⌂╢─≢⁸ ⌐ ⅝⌂ │⌂™≤ ⇔≡™╢⅜⁸

⌐│⁸ ⱷ☻ ─ ╛ ⌂≥╩ ⇔≡◒ꜝ☻и≢─ ╙ ⇔≡⅔ↄ⁹ 

ᵓ ☻◔☺ꜙכꜟ 

╩ꜟכꜙ☺⸗  ⌐ ⇔√₈ ₉⌐≈™≡⁸ 26 ⌐ ∆╢  

╩ꜟכꜙ☺⸗  ⌐ ⇔√₈ ₉⌐≈™≡⁸ 26 ⌐ ∆╢≤≤╙⌐⁸

⌐ ⁸ ┘ ⅜√♦Ᵽ▬☻─ ╩∆╢⁹  

 

─ │◒ꜝ☻з╩ ⇔≡™╢⁹ ( )☻☼◐ⱪ꜠◦○fi⅜ ╩

⇔≡⁸ √⌐ ≤⌂╢ ⁸♃כ♦ ⁸ ╩ ⇔√⁹ ⅜

⇔√ 1.3 .(3) ─ ╩ꜟכꜙ☺⸗ ⌐ ⇔√₈ ₉⌐≈™≡│⁸

≤≤╙⌐ ─ ┘ ⅛╠─ ╩ ⌐⁸ ─ ╩ ∫≡◒ꜝ☻з─

ה ≤⇔≡ ⇔√⁹ ∆╢ │∆≢⌐ ⇔√⁹ ה

─ ⌐ ╩ ∫≡⁸ ⌐ ∆╢⁹  

1.3. (1) ⌐ ∆╢₈ ₉⁸ ┘ 1.3.(2) ⌐ ∆╢₈ ♦Ᵽ▬☻₉─

│ ⌐ ╩ ⇔≡⅔╡⁸ ─ ╩ ⇔≡ ╡ ⇔ ╩ ≢

№╢⁹  

  



 

54 

 

ה (3) ◖fi◘ꜟ ≤∕─  

 

(a)  

 ⌐≈™≡│ ⅜ ⌂√╘ ⅜ ≤ ℮⅜⁸ⱳ▬fi♩│№╢⅛⁹ 

 

☿fi♃⁸≡™⅔⌐כ∆≢⌐ ⌂ ─ ─ⱡ►Ɫ►⅜№╢─≢⁸∕─ ╩ ℮ ≢№

╢⁹╕√ ⌐≈™≡│∕─ ╩ ↑≡™╢⁹ 

╕≢⌐ ╩♃כ♦ ⇔√™⁹ 

 

 │ ∂≢╟™⅛⁹ 

 

ꜟ♪fi◓⅜™╠⌂™Ɫfi♬כ꜠♩⌂ ╩ ≡⇔fi▬◙♦ה ∫≡™ↄ⁹ ≢◓fi♬כ꜠♩─ ╡

ⅎ≡™↑╢╟℮⌐⇔√™⁹ 

 

(b) ה  

 ⅜ ™↓≤─ⱷꜞ♇♩≤ │№╢⅛⁹ 

 

≢│ ™╙── │ ≢│ ∞⅜⁸ ⌐∆╢≤ ─⅛⅛╠⌂™ ≢─ │

№╢⁹ ≢│ ⇔≡⌂™⅜⁸ │ ⱷ☻╩ ⅎ≡ ╩ ⇔√™⁹ 

 

 ─⸗ⱡ≠ↄ╡│ ꜠ⱬꜟ≢∆↔™≤™ⅎ╢⅛⁹ 

 

∕℮ ⅎ╢≤ ℮⁹ ⌐╙ ℮ ╩ ⇔≡™╢─≢⁸ ╙∕─ ╩ ↑╢⁹ 

 

 ♄ⱦfi♅─╖⅜ ─ ⅜ ™─⅛⁹ↄ╣←╣╙ ─ ╣╩♅▼♇◒⇔≡ ╘≡ↄ∞↕™⁹♄ⱦfi♅⅜ ⌐

╢ ∞∫≡№╡╕∆⅛╠⁹ 

 

♄ⱦfi♅│ ⌐ ─ ™ ╩ ⅎ╢⅜⁸ ₁─ ™│ ∂ ╩♄ⱦfi♅─♦▫☻ⱳ ⌐

╦╢ ╡ ⇔ ─ ⌐⌂╢≤╟™≤ ∫≡™╢⁹╕√⁸꜡ Ⱳ♇♩╟╡ ─ⱨ▫כ♪Ᵽ♇◒⅜

╩ ∆╢ ─ ⅜ ∞≤ ℮⁹ ─ ≢╙ ⅛╠₈ ≡╢⅛≥℮⅛₉≤─ ⅜

№∫√⅜⁸∕℮ ⇔╕∆⁹ 

 

(c)  

 ⌐≈™≡ ─ │≥℮⅛⁹ ⌐ ⇔≡ ─◌Ᵽכ│ ⌂─≢⁸ ─↓≤╙ ═≡⅔™≡ↄ∞↕™⁹

╕√⁸ ╙fi▬◙♦ה ⅎ╢ ⅜№╢⁹ ╙ ≢∆⁹ ╩ ↄ≤ ─ │╕∆╕∆ ≤ ∂√ 

 

─ ≢│ ─ ╩ ╣╢⌂≥⁸ ⅜ ™ ≢№╢⁹♦▫☻ⱳ │∆═≡꞉▬ꜘ⌂─

≢ ⅜ ™⁹╕⌡↕╣⌂™ ╩ ∫≡™╢⅜ ─ ⌐│ ⇔√™⁹ 

 

(d)  

 ─ ⅝↕│≥℮⅛⁹ ─ │ ∫≡™╢⅛⁹ 

 

ⅎ┌─ ∞⅜⁸ ≢│◘ⱳכ♬─♩כ♪ꜟ⅜ ꜟ♪כ♬⁹╢№≢ ≢ ⅜ ≢№

╢⁹ɫ10mm ╩ꜝ♦▫►☻ ♪▬♠ ⅜ 340 ≢ ⇔≡™╢⁹ ∂ ╩ ≈ɫ5mm ╩ ╢↓≤⅜≢

⅝√┌⅛╡≢№╢⁹ ⌐≈™≡│ ₁ ⇔√≤↓╤⌂─≢⁸ ₁ ⇔√™⁹ 

 

 ≥─ ╩ ⇔≡™╢─⅛⁹ ⌐ ↕╣│⇔⌂™⅛⁹ 

 

⇔√ ─ │ ⌂╙─╩ ╕⌂™⁹ ─ ⌐ ⇔≡™╢⁹ ⁸
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⌂≥─ ⅛╠╙ ╩ ≡ ⇔≡™╢⁹ ≢│⁸ ─ⱴ♇♅fi◓⅜ ╪≢№╢⁹

≤╙◖fi♃◒♩⇔≡™╢⁹ 

 

 │ ⅜◒ꜝ☻и⁸ ╡ ⇔ ⅜◒ꜝ☻з≤⌂∫≡™╢⁹ │♦▫☻ⱳ♃▬ⱪ╩ ⇔≡ ↑√™─≢│

⌂™⅛⁹ 

 

♦▫☻ⱳ⌐⇔√™≤↓╤╙№╢⅜⁸ ⌐⌂╢≤ ╖ ≡≢ ↄ⌂╡⁸♦▫☻ⱳ≢│ ⌐ ⇔

™⁹╕√⁸♦▫☻ⱳ≢│ ⅜ ⌐ ╘╠╣≡™╢─≢ ⌐ ╢ ≢☻כꜚꜞ⁹™⌂⅜

─⸗ⱡ≠ↄ╡⌐⅛↑≡™╢⁹ 

 

 ≢ ╩ ⇔≡™╢⅛⁹ ▪☺▪─ │≥℮⅛⁹ 

 

ⱬ♩♫ⱶ≢│ ⌐ ╡╛∆™─≢ ⇔≡™╢⁹ 

 

 ─ ⌂≥⌐ ↕⌂™─⅛⁹ ⌐ ↑≡─ⱦ☺Ⱡ☻⸗♦ꜟ╩ ╢ ⅜№╢⁹ 

 

─ │№╢⁹ ─ ╩⇔≡™╢⁹√∞⇔⁸ ≢ ⇔⁸∕─ ┼≤ ⅎ≡™╢⁹

│ ⌐╛╡√™⁹ 

 

 │◒ꜝ☻з⁸ │◒ꜝ☻з≢│ ╡ ╡⁸◒ꜝ☻и╩ ∫≡ ╩ ⌐ ∆─╙№╡≢│⌂™⅛⁹ ™╛

∆↕⅜ꜞ☻◒⌐⌂╢↓≤╙№╢⁹ ⇔™ ⌐≈⌂⅜╢↓≤╙ ≢№╢⁹ 

 

≢∕─╟℮⌐ ⇔√™⁹ 

 

(e) ∕─  

 │ ≤ ⅎ≡╟™⅛⁹ ⌐≈™≡│≥℮⅛⁹ 

 

─ ⌐≈™≡│ ≢№╢ ─ ⅛╠─ ≢ ⌐ ≤ ℮╙─╩ ⇔≡™╢

⁹⸗ⱡ≠ↄ╡ ╖ ≡⅜ ∞≤ ⅎ≡™╢⁹ 

 

 ≥℮™℮ ─▪♇Ⱨכꜟ⅜ ⌂─⅛⁹ 

 

⌂ ⅜ ╩כ♄כꜞⱧ♬○fi○כ◐⁹╢№≢ ╢↓≤⅜ ≤ ⅎ≡™╢⁹╕√⁸ ≢─ ⅜

≢№╢⁹ⱦ♦○≢ ∑╢⌂≥─ ⌂ ⁸ ⌂≥╩ Ⱪכ◌◓fi♬כꜝ─≡∫ ∑⁸⌂≥◄ⱦ♦fi

☻╩ ∫≡™ↄ⁹ ─ ╙⅔ ™⇔√™⁹ 

 

 ⌂ ╩ ⌐ ∆⌂≥⁸ ⌐╙╦⅛╡╛∆™ ⅜╒⇔™⁹ 

 

╩ ∆╢⌂≥⇔≡ ⇔╕∆⁹ 
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(4) ╩ ╡ ∫≡ ∆═⅝≢№∫√  

(a)  

─ ≢│⁸ ─ ⁸ ╩ ∫≡™╢( )☻☼◐ⱪ꜠◦○fi≤ ╩ ∫≡™╢( )

☿fi♃כ─ ─ ≢ ╩ ⇔√⁹( ) ☿fi♃כ⅜ כ♬─

☼╩ ╕ⅎ√ ─◖fi☿ⱪ♩ ╡≤ ╩ ⇔⁸↓╣╩ ↑≡( )☻☼◐ⱪ꜠◦○fi⅜

─ ≤ ⁸ ╖ ≡╩ ⇔√⁹ 

─ ⁸│≡™≈⌐☼כ♬─♪▬◘ ─ ─◖fi♃◒♩╩ ⌐⁸ ⌐ ™

╩ ╡ ╣╢≤≤⇔√⁹ ⅎ┌▪♪Ᵽ▬◙כ ≤⇔≡⁸( ) ⁸( )

⌂≥─ ╩⅔ ™⇔≡™╢⁹ │↕╠⌐⁸ ─ ┼─ ╩ ℮

╛ ◙כꜚ ╩ ↑╢ ⁸ ╩ ∆╢ ⌂≥⁸╟╡ ™ ⅛╠⁸ ─

╩ ╢ ⅜№╤℮⁹ 

(b) ─ ╘  

│⁸ ה ⁸≤™∫√

─☻ⱶכ☼⌂ ╣╩ ⇔≡⁸ ☼כ◦─≈ ⁸ ⁸ ꜟכꜙ☺⸗ ─ ╩

⇔√⁹ ╠⅛☼כ◦─╠╣↓│ ╢ ─ ⌐≈™≡⁸ ╩ ╘⌂⅜╠▬ⱷכ☺╩ ╘╢↓≤≤⌂∫√

√╘⁸ ∆╢ ≈─◘Ⱪ♥כⱴ─ ⅜⁸ ⌐ ╢↓≤≤⌂∫√⁹ ⅎ┌⁸◘Ⱪ♥כⱴᵓ ₈

₉⌐≈™≡│⁸( )☻☼◐ⱪ꜠◦○fi─ ⱡ►Ɫ►╩ ⌐ ∆╢↓≤⅜≢⅝√

√╘⁸ ╩ ∫√☻Ⱨכ♪≢ ⌐↓⅞≈↑╢↓≤⅜≢⅝√⁹ 

◘Ⱪ♥כⱴᵑ ₈ ₉≤ᵒ ₈ ♦Ᵽ▬☻₉≢│⁸ ≢№╢

⅜ ⌐ ⇔√√╘⁸ ▬ⱷכ☺╩ ⅜♩כ♃☻╢╘ ╣╢ ≤⌂∫√⁹ 

№╠⅛∂╘↓℮™∫√⁸ ≢─ ☻Ⱨ⁸╩⅝≈╠┌─♪כ◘Ⱪ♥כⱴ ─ ⌐⅔™≡

⇔⌂⅜╠ ╘≡™╣┌⁸╟╡ ─ ™ ≢⅝⁸ ⌐ ∆╢ ⇔⅜ ⅛∫√≤ ╦╣╢⁹√∞⇔⁸

↓─ ⌐ ╦╣√ ─ ⌐≈℗≡│⁸ ╟ↄ ≢⅝⌂⅛∫√↓≤⌐╟╡⅛ⅎ∫≡ ⌂

╩ ⅎ╢⅝∫⅛↑⌐╙⌂√─≢⁸ ┌∆╢ ╙№╢⁹ 

™∏╣⌐∑╟⁸ ≢│ ─↓≤⅜№∫≡╙∕─ ╩℮╕ↄ⁸ ↄ ℮↓≤⅜ ⌂↓≤╩

∆╢↓≤≤⌂∫√⁹ 

(c) ∕─  

≤⇔≡⁸ ─ ╩ ⌐ ⇔≡™╢⁹ ─▪♪Ᵽ▬◙כ ⌐

╩⅔ ™⇔≡™╢⅜⁸ ─ ⅛╠ ⌂™ ╩ ™≡⁸ ─ ⌐⅝╦╘≡ ⌐

™√⁹ 

⁸ ─ ∟ ╦∑│⁸ ⅜ ⌂ ⌐ ⌐ ◘▬♩≤ ╩

⇔№℮ ≢ ⇔⁸ ⌐⅝╦╘≡ ⌐ ™≡™╢ 

√∞⇔⁸ⱦ☺Ⱡ☻ ⌐≈™≡│( )☻☼◐ⱪ꜠◦○fi⌐ ∆╢ ⅜ ↄ⁸◖fi♁כ◦▪ⱶ ≤⇔≡⁸

─ ⌐ ⅛℮ ─ ⌂ ⅜№╕╡ ≡™⌂™⁹ ╛ ▪◌♦Ⱶ▪─

⌂≥╩╟╡ ↄ ╘√₈ №╢™│ⱨ◊כꜝⱶ ₉╩ ⅝⁸ ₁─ ─ ™╩ ∆╢↓≤╙

≢№∫√─≢│⌂™⅛≤ ™⁸ ─ ≤⇔√™⁹ 
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3.2 ↓╣╕≢─ ─ ≤ ∆═⅝  

⅛╠ 3 ─  
Ồ 

≢─  

╩ ╗  Ồ 
╩ ∆╢ ─ ™ ⇔≤

 Ồ 
ה ∆═⅝  

 

ₒ ₓ 

≤ ─ ◘Ⱪ♥כⱴᵑ

─  

 

Ừ ╛ ─ ─√

╘─ ╩ ⌂℮ 2mm  

Ừ 60 ⅔╟┘

 

Ừ◦ꜗⱨ♩─꜠כ◙ ╩ ™

√⁸◄꜠ⱷfi♩ ⌐╟╢

─ Ⱨfi⌂≥╩ ™∏⁸ ╛

─ ⅜⌂™⁸ ⅜ ⌐  

Ừ꜡Ⱳ♇♩ ╩♩☻◖כ꜡⌐∏∑

∆ 

Ừ ─ ☻♃▬ꜟ╩ ⇔√Δ

ΔⱧ☻♩ꜟ ╕√│Ɑfi◦ꜟ

─ ◓ꜞ♇ⱪ  

 

 

ᵑ Ɽ▬ⱪ─꜠כ◙◌♇♩⌐╟╢◄꜠

ⱷfi♩ ─

3mm⁸5mm  

ᵒ ┼ ⇔√ ┌⌡⌐╟╢

3mm ╕≢ ╖  

ᵓ 5mm⁸

⁸Ⱨ☻♩ꜟ Ɫfi♪ꜟ  

ᵔ ─ 60

 

ᵕ ╖ 2013-260500  

ᵖ2014 ⌐◒ꜝ☻з≢  

2mm ─ ≤ ─

╩ 26 ⌐  

 

 

Ừ ⌐╟╢ ─  

1ה ─Ɽ▬ⱪ⅛╠꜠כ◙◌♇♩⌐╟╡

⇔√☿◓ⱷfi♩ ⌐╟╢

⌐ ⇔⁸꞉▬ꜘ╛┌⌡ ╩ ⇔

≡ ╩▪♇ⱪ↕∑╢ 

ה ה ╩ ≤⇔⌂™

⇔⁸ ה ⱨ○♪כ꜠♩─≥

⌐⌂╡℮╢  

╙⧵╙⧵ה ⅝⌂ ⅜ ⌂ ╩

⌐⇔⌂™ 

 

 

 

Ừ ╩ 2mm ╕≢ ↄ∆╢

√╘─  

ה ─ ≤ ─  

ה ─fiכ♃Ɽ♩♇◌◙כ꜠⌂

 

ה ─  

 

Ừ ─  

ה ☺◓─  

ה ∆╢Ɽכ♠╩  

ה꜠ ◙כ ⌐╟╢ ─

╩  

ₒ ₓ 

─ ◘Ⱪ♥כⱴᵒ

─ ─  

 

Ừ ╗ ─

╩ ∆╢√╘─

 

Ừ 90 ─  

Ừ◦ꜗⱨ♩─꜠כ◙ ╩ ™

√⁸◄꜠ⱷfi♩ ⌐╟╢

─ Ⱨfi⌂≥╩ ™∏⁸ ╛

 

 

ᵑ Ɽ▬ⱪ─꜠כ◙◌♇♩⌐╟╢◄꜠

ⱷfi♩ ─

3mm⁸5mm  

ᵒ ┼ ⇔√ ┌⌡⌐╟╢

 

3mm ╕≢ ╖   

ᵓ ╖ 2013-260500  

ᵔ2014 ⌐◒ꜝ☻з≢  

 

─ ≤

 

 

Ừ ≤─  

ה │⁸Ɽ▬ⱪ⌐ ◙כ꜠⇔

כ ⌐≡ ╩ ∆⅜⁸

⅜ ⅝ↄ⌂╢≤♅ꜗfiⱠꜟ╩ ∆

ⱨ□▬Ᵽ⁸◙כ꜠⁸ꜟ♥כ♥◌

ⱨ□▬Ᵽ☻◖כⱪ⌂≥ ─

≥↓╕≢ ⅜╢⅛ ⌐ ↕╣╢ 

ќ ─fiכ♃Ɽ─♩♇◌◙כ꜠╛

⌐╟╡⁸♦Ᵽ▬☻─ ─

⅜ ⁹ 

 

 

Ừ ╩ ╗ ⌂ ⁸

─ ™ ⇔ 

ה ─  

ה ─  

ה ∆╢ ⌐ ╦∑√

─  

ה ─fiכ♃Ɽ♩♇◌◙כ꜠⌂

 

ה ♄▬ꜘꜟ╕√│⁸Ɑfi

◦ꜟ ─  
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─ ⅜⌂™⁸ ⅜ ⌐  

Ừ ♦Ᵽ▬☻≤⇔

כ◖☻ⱨ□▬Ᵽ⁸ⱨ□▬Ᵽ◙כ꜠⁸≡

ⱪ⁸ ⁸Ᵽꜟכfi◌♥כ♥

ꜟ⁸ ♦Ᵽ▬☻⌂≥─  

Ừ꜡Ⱳ♇♩ ╩♩☻◖כ꜡⌐∏∑

∆ 

♦Ᵽ▬☻≤─ ∑─ ╩ 26

⌐  

  

ₒ ₓ 

ה ◘Ⱪ♥כⱴᵓ

ꜟכꜙ☺⸗─  

 

Ừ ה ╩

⌐ ⌂℮√╘─ 5mm  

Ừ ─ 90

ה ה ה

 

Ừ꜡Ⱳ♇♩ ╩♩☻◖כ꜡⌐∏∑

∆ 

Ừ ─ ☻♃▬ꜟ╩ ⇔√Δ

Δ 

Ừ ╩ ⌂Ɫfi♪ꜟ

♦◙▬ 

Ừ ─                                                                                                                                                                                                                      

 

 

 

  

ᵑ 5mm⁸  

ᵒ90

 

ᵓ ⌐╟╢ in vitro Ⱪ♃

 

ᵔ ─√╘─▬fi♃כⱨ▼כ☻

 

ᵕ ╖ 2013-219095  

ᵖ ⸗♦ꜟ─ 5mm⁸

⁸ꜝ♅▼♇♩ ⅝ ⅝Ɫfi

♪ꜟ  

ᵗ♩꜠כ♬fi◓Ⱳ♇◒☻⌐╟╢  

ᵘ2014 ⌐◒ꜝ☻з≢ ה

 

│⁸ ≢─

⌐  

  

Ừ ה ─  

ה ⁸ ⅜ ⇔≡™╢√╘⁸

─ ⌐ ⅜№╡ 

ќ ─ ┘ ─  

Ừ ─  

ה ╡ ⇔ ╛ ⁸ ╩ ∫√

─ ─  

 ќ ⌐ ∆╢ ה

─  

 

 

  

Ừ ⌐ ↑√ ╡ ╖ 

ה ▫♥◔כⱴ─≥כꜝכ▫♦

fi◓  

─fiꜛ◦כ◄ꜞⱣה ─

─◘▬☼╛ ⁸Ɫfi♪ꜟ

─◘▬☼⁸ꜝ ♅▼♇♩─ ⌂

≥  

ה ┘ ⌐╟╢  
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3.3 26 ─ ⌐ ∆╢  

2014 26   2015 27   

 ⌂  

ᵑ ─  

 

 

 

♩♇◌כ◙כ꜠ ₈ ₉⁸ ╩

⇔⁸ ─ ≤ ╩╙≤⌐⁸ ⅜ ⌂

─ ה ⌐⅔↑╢ ה ╩ ∆╢⁹

│⁸∆≢⌐ ≢─ ⅜ ⇔≡⅔╡⁸ ⌐ ⌂

─ ╩ ╘╢⁹↕╠⌐⁸ ꜠ⱬꜟ─ ╩ ∫√╕╕

╕≢ ╩ ℮√╘⌐⁸ ╩ ╡ ⇔⁸ ⌂

╩ ∆╢⁹ ⌐ ≠™≡⁸ ─ ╩ ⇔√ ⌐ ⅎ⁸

⌐ ≢ ⌂ ⅜ ≢№╡⁸ ⌐ ─ ╩

⅛╠ ⌂ ◙כ꜠ ╩ ™≡⁸ ╕≢⌐ ∫√

ⱪ꜡☿☻ ⌐♃כ♦─ ≠⅝ ╩ ™⁸ ה ≤

╩ ⅎ√ ─ ╖ ↑╩ ∆╢⁹  

≢─ ⱷ☻ ─

╩ ℮⁹ 

 

ᵒ ─ ─  

 

 

 

◘Ⱪ♥כⱴᵑ≤ ─₈ ₉⌐╟╢◖▪♅ꜗfiⱠꜟ

╩ ∆╢ ─ ─ ╩ ™⁸ ₁⌂ ♦Ᵽ▬☻ כ꜠

◙ⱨ□▬Ᵽ⁸ⱨ□▬Ᵽ☻◖כⱪ⁸ ⁸Ᵽꜟכfi⁸◌♥⁸ꜟ♥כ

⌂≥ ╩ ה ⌂ ─ ╩ ∆

╢⁹ ≢│⁸☿◓ⱷfi♩ ╩ ╛∆↓≤⌐╟∫≡ ≤

╩ ≢⅝╢─≢⁸ 180°╕≢─ ╩ ◌◙כ꜠⁸√╕⁹∆

♇♩Ɽ♃כfi─ ⌐╟∫≡ ⌂≥ ┼─ ⅜ ⌂♦Ᵽ▬

☻≤∆╢⁹ ─ ⅎ⌂™ ⅎ┌ ⅛╠─▪ⱪ꜡כ♅⅜ ≤⌂╡⁸

√⌂ ─ ⌐≈⌂⅜╢─≢⁸ ♦Ᵽ▬☻┼─ ☼כ♬─╠⅛

╩ ╕ⅎ≡ ╩ ╘⁸ ≤ ─ ╩ ™⁸ ⌐ ≠ↄ

─ ─ ≤ ╖ ↑╩ ∆╢⁹ ─ ⅜

∂√ │◘Ⱪ♥כⱴᵑ≢ ⇔√ ◙כ꜠ ╩ ™√ ⱪ

꜡☿☻╩ ∆╢⁹  

◙כ꜠╢↑⅔⌐ ♦Ᵽ▬☻ 3mm

─ ╩ ∆╢⁹ 

 

ᵓ ─⸗☺ꜙכꜟ  

 

 

 

⌐ ⌐ ⅜ ↕╣√

╩ ╘⁸ ה ⁸ ─ ⌂≥ ה ─ ─

╩ ╘⁸ ╩ꜟכꜙ☺⸗ ⇔ ─ꜝ▬

fi▪♇ⱪ ╩ ╢⁹ │⁸ ה ⌐⅔↑╢

≢─ ╕√│◦ꜗⱨ♩

╩ ∆╢⁹ 
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ה ⁸№╢™│ │↕╖ ╩ ≈⁸

─ ╩ ⇔√ ─ ╩ꜟכꜙ☺⸗ ♃▬ⱪ

ה ∆╢⁹↕╠⌐⁸ ─ ⌐☼כ♬ ╦∑√ ─

╩ ∫≡⁸◒ꜝ☻з─ ─ ╩ ∆╢⁹  

ᵔ ─ ⌐╟

╢  

 

 

 

♃▬ⱪ─ ᵑ≢ ⁸ᵒ≢

⌐≈™≡⁸ ⱨ□fi♩ⱶ ┘ ╩ ™≡ ⁸

ה ─ ╩ ה ∆╢⁹╕√ ╩ ⇔√

─ ╩ ™⁸ ╩ ╘≡ ┼─ ╩ ∆╢⁹

↓─ ⌐ ≠™≡⁸ᵓ≢ ⇔√ ≢ √ⱡ►Ɫ►╩

╘⁸ ╘≡─ ⅜ ⌐ ≢⅝╢√╘─ ⱴ♬ꜙ▪ꜟ╩

∆╢⁹ ⌐≈™≡│⁸ ─ ☿fi♃כ─ⱡ►Ɫ►╩

⇔⁸ ⁸ ⁸ ⌐ ⌂ ╩ ∆╢⁹  

╡ ™ⱴ♬ꜙ▪ꜟ─ ╩ ℮⁹ 

ᵕ  

 

 

 

─ ♃▬ⱪ─ │◒ꜝ☻з╩ ⇔≡™╢⁹ ☻☼

◐ⱪ꜠◦○fi⅜ ╩ ⇔≡⁸ √⌐ ≤⌂╢ ♦

⁸♃כ ⁸ ╩ ∆╢⁹ ⌐⁸◘Ⱪ♥כⱴᵓ─

≢ ─ ⅜ ⇔ ≤ ╩ ∫√

⅜⁸↓─ⱡ►Ɫ►⌐ ≠⅝⁸ ↑≡◘Ⱪ♥כⱴᵑ─ ⁸◘Ⱪ

─ⱴᵒכ♥ ⌐≈™≡╙ ⇔⁸ ה

─ ⌐ ╩ ™⁸ ⌐ ∆╢  

⌐≈™≡ ⌐ ∂≡ ╩

℮⁹ 

ᵖ  

 

 

 

╩ ╘╢⌐ √╡⁸ ≢─ ה ─ ┘⁸

≢ ⁸ ↕╣╢ ה ה ─

ꜞ☻◒ⱴⱠכ☺ⱷfi♩ JIS T 14971 ╩ ⇔⁸╕√ ꜚ

─☼כ♬◙כ ╩ ─ ╩ →≡ ℮≤≤╙⌐⁸ ♦◙▬fi⌐

≈™≡╙ ─ ╩ ≡ ⅜╕≤╘╢⁹ ⌐│⁸◘Ⱪ

ⱴᵓ≢₈כ♥ ♦Ᵽ▬☻₉⁸◘Ⱪ♥כⱴᵑᵒ ≢₈

₉─ ╩ ⇔√⅜⁸↓╣⌐ ⅝ ⅝⁸ ⁸ ⁸

─ ─ ⌐ ╦╢ ╩ ∆╢⁹  

─ ⌐≈™≡│⁸ ⌐№╢ ─▪♪Ᵽ▬◙כ

⌐╟╡⁸ ⇔≡ ╩ ∆╢⁹↕╠⌐⁸ ▪☺▪┼─ ╩ ╘

⌐№╢ ─ ⌐╟╡⁸ ⇔≡ ╩ ∆╢⁹  

─№╢ ╩ ⇔⁸ ⁸

⁸ ╩ ╘╢⁹ 
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3. 4 ╕≢⌐ ∆╢ ─  ꜟכꜙ☺◔☻≥

 ꜟכꜙ☺◔☻  

₈ ₉ 

◘Ⱪ♥כⱴᵓ ☼כ◦  

ɫ5mm 

ɫ5 ≢│№╢⅜ ╩ ∆╢⁹1 ─ ≢

⁸ ⁸ ≤№╠╝╢ ⌐ ⌂ ╩ ∆╢⁹ ∆

╢ │№╢⅜♦▫☻ⱳ≢№╢√╘ ⁸◖☻♩ ⌂≥─ ⅜№╢⁹

⌐≡ ⇔√ ╡№≢☻כꜚꜞ⁸│ │ ↕╣≡™╢⁹ ⁸

⌂≥ ⌐ ⌂ ╕≢ ∆╢ 

25 2 5 ⁹ 

25 6 8 ↑ ⁹ 

25 9 11 ⁹

⁹ 

25 12 26 2 ⁹ 

26 3 ⁹ 

₈ ₉ 

◘Ⱪ♥כⱴᵑ ☼כ◦  

a)ɫ3mm 60°  

 

 

 

 

 

 

b)ɫ2mm  60°  

 

 

 

a) ɫ3 ≢─◦ꜗⱨ♩ ♃▬ⱪ │ ⌐№╢⅜◦ꜗⱨ♩

⅜ ™√ │ ⇔⌂™⁹ ─√╘ ⅜ ≡∏ ⌐│ ∫≡™

⌂™⅜⁸ ⁸ ⅜ ⁸ ⁸ ⅜ ≤⇔⌂™ ⌐≡─ ╩

⇔≡™╢↓≤⅛╠ ≢ ≈ ⌂ ─ ⅜ ╕╣╢⁹ │ ⁸

╙ ⌐ ╣√ ╩ ⇔ ⅛╠⌂≥ ≢│ ≢│ ⇔

™ ⅜↓─ ╟∫≡ ≤⌂╢⁹ ꜝ▬fi▪♇ⱪ╙ ה ⁸ ⌂≥╩

ⅎ ≤─ ╩ ╢⁹ 

 

b) ⌐ ≢№╢ɫ2 ɫ2.6 ≢ ⌂ ╩ ⅎ√ ╩ ∆╢

⌐╟╡ ⁸ ≤⇔≡ ⁸ ≤⌂╢ ≢─ ╩ ╘√

─ ⅜ ╘╢⁹ 

a) 25 5 ɫ3 ⁹ 

25 6 ⁹ 

25 10 ⁹ 

26 1 1 ⁹ 

26 2 ⌐ ↑ ⁸

⁸ ⁹ 

26 4 5 ⁹ 

b) 26 1 ɫ2 ⁹ 

26 3 ⁹ 

26 6 7 ⁹ 

26 9 1 ⁹ 

26 10 ⌐ ↑ ⁸

⁸ ⁹ 

26 12 27 1 ⁹ 

₈ ₉ 

◘Ⱪ♥כⱴᵒ ☼כ◦  

 

♦Ᵽ▬☻─ ╩ ≤⇔√ ♦Ᵽ▬☻─ ⁹ │

◖▪♅ꜗfiⱠꜟ╩ ⇔ ⁸ ⁸ ╩ ⇔

╩ ⌂∫≡™╢⅜ ♦Ᵽ▬☻⌐│ ⌐ ⅜№╡ ⁸╕√Ⱨfiⱳ▬

fi♩≢ ⌐▪♃♇◒∆╢ ⅜ ≢№╢⁹↓─ ⌂ ╩ ∆╢√╘ ⌐

≡ ☼כ◦⁸│─╢∆ ⌐╙ ⇔≡™╢ Ⱪכꜙ♅ ╩ ⇔√ ╩

⇔±180° ∆╢♦Ᵽ▬☻╩ ∆╢⁹ 

25 5 ⁹ 

25 8 10 ⁹ 

25 11 12 ⁹ 

26 1 ⁹ 

26 2 3 1 ⁹ 

26 4 ⌐ ↑ ⁹

⁸ ⁹ 

26 11 12 ⁹ 
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