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1  ─ ≤  

 

1.1  ─  

⅜ ─ │⁸ ⌐ ╩ ⌂™ ≢ ⇔⁸ ╩ ⅎ≡™╢⁹ 

∕─╟℮⌂ ─ ⁸ ─ ⅜ ↕╣≡⅔╡⁸ ─ ╛

╠╣√ ≢─ ⅜ ≤⌂∫≡ↄ╢⁹ 

⁸ ⌐⅔↑╢꜡Ⱳ♇♩ ─ │ ╪≢⅔╠∏⁸ ⌂ ⌐ ∫≡™⌂

™─⅜ ≢№╢⁹ 

↓─√╘⁸ ⌐⅔™≡⁸ ∆═⅝ ☼כ♬ ╩ ⇔⁸∕╣╩ ∆ 

╢√╘─ ☼כ◦ ⁸▪▬♦▪⁸ ╩ ⇔⁸ ─ ─ ≤⌂╢

꜡Ⱳ♇♩─ ╩ ™⁸ ה ↕╠⌐│ ┼─ ה ⌐ →╢↓≤╩

≤∆╢⁹ 

 

 

 

1.2  ≤  

1.2.1   

─  

─ ♩כⱠ▫♦כ◖⁸│≡™≈⌐ ┘ ╩ ℮ ╩│ 

∂╘⁸ ⌂ ╩ ∆╢╙─≠ↄ╡ ⁸↓╣╕≢ ≤ ⇔ ╪≢⅝√ 

⁸ ⁸ ─ ⌂ ╩ ∆╢ ⁸╕√ ─ 

☼כ♬ ╩ ℮ ⁸↕╠⌐ ⌂ ╩ ⅎ√ ꜡Ⱳ♇♩ⱷכ 

╩כ◌ ⇔⁸ ╩ ℮⁹ 

 

֘ ֙ 

ừ       ⱱכⱶ⁸ ⱱכⱶ 

      ừ ⌂ ╩ ∆╢╙─≠ↄ╡ ⁸ ꜡Ⱳ♇♩ⱷכ◌כ 

        ↕™√╕ ─ ⁸  

ừ ⱷכ◌כ 

      ừ ─    

                  

      ừ ─    

      ừ ─    
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─  

─ ⌐ ⇔⁸▪fi◔כ♩ ⌐╟╢ ╩ ∆╢⁹ 

     ▪fi◔כ♩─ ╩™√∞™√ ⌐ ⇔⁸ ⌐ ∂≡ⱥ▪ꜞfi◓╩ 

∆╢⁹ 

     ▪fi◔כ♩ ⅛╠⁸ ─ ─ ┘ ⁸  

⇔⁸ ∆═⅝ ╩ ∆╢⁹ 

 

 

 ─ ⌐ ↑√▪▬♦▪─ ה ─  

     ─ ╩☼כ♬╛ ⌐⇔⁸ ╩ ∆╢ ─ ╙ 

╕ⅎ⌂⅜╠⁸ ─ ⁸ ─ꜞ☻◒ ⅛╠⁸  

ה ─ ⌐ ⅜╢ ⱶ♥☻◦ה ╩ ∆⁹ 

 

 

 ─ ┘ ⁸  

─ ⌐⅔™≡ ⇔√ ─ ╛ ⁸ ╩ ∆╢⁹ 

     ⱷfiⱣכ─ ≢№╢ ⌐≡⁸ ╩ ⌐ ⇔⁸ 

╛ ⁸ ─ ╩ ℮⁹ 

     ╕√⁸ ⌐╟╢ √⌂ ─ ╡ ↓⇔ ─ ╙ ∑≡ ℮⁹ 

 

 

 ─ ⌐ ∆╢ ה ⸗♦ꜟ─  

─ ⌐ ≠ↄ ╩ ≤ ⅎ⁸∕─ ─√╘─  

⁸ ╩ ⇔⁸ ⌐⅔↑╢ ╛ ─ ה ╩ ⌂ 

⅜╠⁸ ⁸ ה ╩ ℮⁹ 

 

≤

╖ 
    

ₒ ₓ ─ ♃כ♦⌂ ≤ ─  

─ 

 

 

IoT ╩ ⇔⁸

ה ה ⁸

─ ⌂

╢╟⌐♃כ♦

─ ⌐ ╗ 

 

≤ ⇔⁸⇔∫

⅛╡≤ ─

⌐ ⅜∫≡™╢ 

/

 
 9~10  

 

∆╢↓≤≢─

⌐╟╢

⌐ ⅜∫≡

™╢ 

ה

⌐╟

╢   9~10  
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ה ⌂

⌐╟

╢⁸ ─

⌐ ⅜∫≡™╢ 

/

 
 9~10  

─

QOL  

 

⌐ ℮⁸

⌐≤∫≡─

QOL ⌐ ⅜╢

╟℮ ╗ 

 

─

⌐╟╢  

/ 

 9~10  

 

⌐ ℮

⌂ │⌂™ 

⌐╟

╢  
 9~10  

⌐⅔

↑╢ ה  

 

⌐⅔↑╢

─⁸

┘ ╩ ≤∆

╢ 

 

⌐⅔↑╢

⅜ ↕╣≡

™╢ 

⌐╟

╢ /

⌐╟╢

 

 9~10  

 

⌐⅔↑╢

≢─ ⌐

⌂™ 

⌐╟

╢ /

⌐╟╢

 

 9~10  

─

 

 

─ ⅛╠⁸

◖☻♩╙ ╘⁸

╩ ∆╢

⌐ ╗ 

ה

─  

⌐≤∫≡

⌂ ⌐ ⅜∫≡

™╢ 

─

 

 9~10  

ꜝה♩☻◖

fi♬fi◓◖☻♩ 

∆╢↓≤≢─

ה ⌐⅔↑

╢ │⌂™ 

/GCF  

 9~10  

ₒ ₓ ≤ ─ ה ⁸ ─ ≤ ─  

─

 

 

Mini ⌐╟╢

 

≤ ⇔⁸⇔∫

⅛╡≤ ─

⌐ ⅜∫≡™╢ 

/ 

 10~11  
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─ ⁸

⁸

⌐╟╢

⌐╙ ╖ 

 

 

∆╢↓≤≢─

⌐╟╢

⌐ ⅜∫≡

™╢ 

ה

⌐╟

╢   10~11  

ה ⌂

⌐╟

╢⁸ ─

⌐ ⅜∫≡™╢ 

/

 

 10~11  

─

QOL  

 

◖Ⱶꜙ♬◔כ◦ꜛfi

╩│∂╘⁸ ─

╛⁸

─ ⌐╟╢⁸

⌐ ⌂

⌐ ╗ 

 

≤ ⇔⁸⇔∫

⅛╡≤ ─

⌐ ⅜∫≡™╢ 

ה

⌐╟

╢   10~11  

⌂  

∆╢↓≤≢─

⌐╟╢

⌐ ⅜∫≡

™╢ 

ה

⌐╟

╢   10~11  

ה ⌂

⌐╟

╢⁸ ─

⌐ ⅜∫≡™╢ 

ה

⌐╟

╢   10~11  

⌐⅔

↑╢ ה  

 

⌐⅔↑╢

─⁸

┘ ╩ ≤∆

╢ 

 

⌐⅔↑╢

⌐≤∫≡

⅜ ↕╣≡™╢ 

⌐╟

╢ /

⌐╟╢

 

 10~11  

 

⌐⅔↑╢

╛ ≢

─ ⌐ ⌂

™ 

⌐╟

╢ /

⌐╟╢

 

 10~11  
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─

 

 

─ ⅛╠⁸

◖☻♩╙ ╘⁸

╩ ∆╢

⌐ ╗ 

ה

─  

⌐≤∫≡

⌂ ⌐ ⅜∫≡

™╢ 

─

 

 10~11  

ꜝה♩☻◖

fi♬fi◓◖☻♩ 

∆╢↓≤≢─

ה ⌐⅔↑

╢ │⌂™ 

 

 10~11  

ₒ ₓ ה ─ ≤ ⌂ ⌐ ≠ↄ╛↕⇔™ ╡ 

─

 

 

⌐╟╢

─ ⁸

⁸

⌐╟╢

⌐╙ ╖ 

 

≤ ⇔⁸⇔∫

⅛╡≤ ─

⌐ ⅜∫≡™╢ 

/ 

 11~1  

 

∆╢↓≤≢─

⌐╟╢

⌐ ⅜∫≡

™╢ 

ה

⌐╟

╢   11~1  

ה ⌂

⌐╟

╢⁸ ─

⌐ ⅜∫≡™╢ 

/

 

 11~1  

─

QOL  

 

⅜ ⌂

╛ ⌐╟╢

─ ─⌂™

╛⁸ ⇔╛∆↕

╩ ∆╢ 

 

≤ ⇔⁸⇔∫

⅛╡≤ ─

⌐ ⅜∫≡™╢ 

ה

⌐╟

╢  
 11~1  

⌂  

∆╢↓≤≢─

⌐╟╢

⌐ ⅜∫≡

™╢ 

ה

⌐╟

╢  
 11~1  
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ה ⌂

⌐╟

╢⁸ ─

⌐ ⅜∫≡™╢ 

ה

⌐╟

╢  

 11~1  

⌐⅔

↑╢ ה  

 

⌐⅔↑╢

─⁸

┘ ╩ ≤∆

╢ 

 

⌐⅔↑╢

⌐≤∫≡

⅜ ↕╣≡™╢ 

⌐╟

╢ /

⌐╟╢

 

 11~1  

 

⌐⅔↑╢

╛ ≢

─ ⌐ ⌂

™ 

⌐╟

╢ /

⌐╟╢

 

 11~1  

─

 

─ ⅛╠⁸

◖☻♩╙ ╘⁸

╩ ∆╢

⌐ ╗ 

ה

─  

⌐≤∫≡

⌂ ⌐ ⅜∫≡

™╢ 

─

 

 11~1  

ꜝה♩☻◖

fi♬fi◓◖☻♩ 

∆╢↓≤≢─

ה ⌐⅔↑

╢ │⌂™ 

/GCF  

 11~1  

 

 

1.2.2   

 1 ─ⱷfiⱣכ  

ה    

☼כ♬  
  

▪ⱦꜞ♥▫ה☼כ◔▪Ⱡ♇♩  

  

  

▪ⱦꜞ♥▫ה☼כ◔▪Ⱡ♇♩  

 

Ᵽꜞ▪ⱨꜞכ   
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─  

 

  
 

 

  

►▬☼Ⱡ♇♩ 

 

  

   
 

 

   
 

  

   
○ⱪ♥▫ⱴ 

 

   
○ⱪ♥▫ⱴ 

 

  
☻ⱪꜞfi◓ 

 

▪♪Ᵽ▬◙כ 

  

 

ה  

☿fi♃כ  

  
  

  

  

  

ה  

 

  
  

  

∕─  
  

↕™√╕  

 

  
↕™√╕  

 

  
↕™√╕  
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 1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

β ─  

ₒ↕™√╕ ₓ 

     ╩∆╢ ─ ה ≤⇔≡⁸ ─ⱨ□◦ꜞ♥כ♃כ 

╩│∂╘⁸ ה╘≥╕╡ ⁸ ≤─ ♩כⱠ▫♦כ◖ה ⁸  

─ ╩ ℮⁹ 

 

  ₒ ₓ 

     ⌐⅔↑╢⁸ ה☼כ♬─ ─ ╩ ℮≤≤╙⌐⁸∕─ ⌐ 

∆╢▪▬♦▪ ⁸ ⁸ ─ ⁸ ⸗♦ꜟ ╩ ℮⁹ 

 

  ₒ╙─≠ↄ╡ ה ꜡Ⱳ♇♩ⱷכ◌כₓ 

     ─ ─ ─√╘─ ▪♦▬▪ה ╩│∂╘⁸ ─ 

ה ╩ ⇔√ ⁸ ⸗♦ꜟ ╩ ℮⁹╕√⁸ ה  

ⱷכ◌כ─ ≢─ ╛ ⁸ ─ ─ ╩ ℮⁹ 

 

  ₒ ה ה ─ ₓ 

ה      ה ה ─ ≤⇔≡⁸ ╩│∂╘ ─  

⌐⅔↑╢ ≤ ≤∕─ ─ ⁸ ─ ⁸ ─ ⁸ 

⸗♦ꜟ ╩ ℮⁹ 
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1.2.3  ─  

 2 ─  

   

 

 : :  

 ↕™√╕    

 
 

⁸  

 

┘  ≡™≈⌐ꜟכꜙ☺◔☻─

▪fi◔כ♩ ⌐≈™≡ 

∕─  

─  ─ ┘ ─ ╖ ⌐≈™≡⁸

ⱷfiⱣכ⌐ ╘≡ ╩ ∫≡™√∞™√⁹ 

╕√⁸ ─☼כ♬ה ─ ≈≢№╢▪fi◔כ

♩ ─ ⌐≈™≡⁸↔ ╩™√∞™√⁹ 

 

 : :  

 ♁♬♇◒◦♥▫ⱦꜟ   

  

    

ⱴכ♥ ₐ ╩ ⇔ↄ ⇔╟℮ₑ 

   

        

─  ─ ⁸ ─ ⁸ ⌂ ⁸

⌐≈™≡⁸ ⌐↔ ™√∞™√⁹ 

 Ҝ ⌂ ─ ≈⌐ ⅜№╢⁹ 

   ≤─ ◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ╛∆↓ 

≤≢ ⌐ ⅜╢⁹ 

─ ∟╩ ⌐ ⇔√ ⅜ 

⁹ 

⌐│⁸ ─ √ ∟⅜  

≢⅝√╠ ™⁹ 

 

 : :  

 ↕™√╕    

 
 

⁸○Ⱪ◙כⱣכ ⁸  

 

─ ⌐≈™≡ 

⌐≈™≡ 

─ ⌐≈™≡ 

   ᵑ▪fi◔כ♩ ─  

   ᵒⱥ▪ꜞfi◓ ─  

⌐≈™≡ 
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   ᵑ▪fi◔כ♩ ─  

   ᵒⱥ▪ꜞfi◓ ─  

─  ≡™≈⌐ꜟכꜙ☺◔☻╖

∕─  

─  ─ ─ ⌐≈™≡

ה ╩∆╢≤≤╙⌐⁸ ─ ╩⅔↕

╠™⇔√⁹ 

▪fi◔כ♩ ─ ┘ⱥ▪ꜞfi◓ ─

⌐≈™≡ ⇔⁸ ╩ ╕ⅎ√ ⌐

≈™≡↔ ™√∞™√⁹ 

꞉כ

◐fi◓◓ꜟ

 ⱪכ

 : :  

  

 
 

⁸ ⁸  

 

┼─ ⱥ▪ꜞfi◓ ─ ⌐≈™≡ 

⌐ ↑√◖fi☿ⱪ♩ ⌐≈™≡ 

∕─  

─  ┼─ ⱥ▪ꜞfi◓ ⌐≈™≡⁸ ∆╢≤

≤╙⌐⁸∕─ ⌐ ≠⅝⁸ ⌐ ↑√◖fi

☿ⱪ♩ ⌐≈™≡⁸↔ ™√∞™√⁹ 

꞉כ

◐fi◓◓ꜟ

 ⱪכ

 : :  

  

 
 

⁸ ⁸  

 

ⱪ꜠♀fi 11/2 ⌐≈™≡ 

≤ ⌐≈™≡ 

─  ≡™≈⌐ꜟכꜙ☺◔☻╖

∕─  

─  ◖fi☿ⱪ♩ ⌐ ≠™√ ┼ ∆╢ ⁸╕√

─ ╩ ⅎ√ ─ ⁸

─ ↔⁸≡™≈⌐ꜟכꜙ☺◔☻╖ ™√∞™√⁹ 

 

 : :  

 ↕™√╕    

 
 

⁸○Ⱪ◙כⱣכ ⁸  

 

9/11 ─ ╖ ⌐≈™≡ 

☼כ♬ ⌐╟╢ ┘ ⌐≈™≡ 

≤ ⌐≈™≡ 

─  ≡™≈⌐ꜟכꜙ☺◔☻╖

∕─  
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─  ◖fi☿ⱪ♩ ⌐ ≠™√ ─ ה ─

⁸╕√ ─ ה ⌐≈™≡⁸

↔ ™√∞™√⁹ 

 

 : :  

 ↕™√╕    

 
 

⁸○Ⱪ◙כⱣכ ⁸  

 

─ ⌐≈™≡ 

─  ≡™≈⌐ꜟכꜙ☺◔☻╖

⌐ ↑√ ◖fi☿ⱪ♩ ⌐≈™≡ 

∕─  

─  ─↓╣╕≢─ ╩ ╡ ╢≤≤╙⌐⁸

⌐ ↑√ ◖fi☿ⱪ♩ ⌐≈™≡⁸↔

™√∞™√⁹ 

╕√ ─ ⁸≡™≈⌐ꜟכꜙ☺◔☻

╩ ∫√⁹ 

 

 

1.2.4 ☼כ♬  ─ ┘  

☼כ♬ (1) ─  

ₒ▪fi◔כ♩ ₓ 

ה   ↕™√╕ ─ ─   

ה   ─ ⁸  

ה    

ה     ⌂  

         ᵑ ─ ≈≢№╢₈ ₉⌐≈™≡ 

         ᵒ₈ ─ ╡ ₉⌐≈™≡ 

         ᵓ ꜡Ⱳ♇♩ה ─ ⌐≈™≡ 

 

ₒⱥ▪ꜞfi◓ ₓ 

ה   ⱱכⱶ ⁸ ⁸ 

⅝ ⱱכⱶ ⱶכⱪⱱכꜟ◓⁸  

ה   ─ ⁸  

ה    

ה     ⌂  

ᵑ ⌐⅔↑╢ ─ ╡ ⌐≈™≡ 

         ᵒ ─ ─ ─ ⌐≈™≡ 
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         ᵓ ≢ ╢ ⌐≈™≡ 

         ᵔ ⌐ ╢◖☻♩ ⁸ ─ ⌐≈™≡ 

         β ⱥ▪ꜞfi◓│⁸ ─ ╩ ∆╢ ⌐ 

⇔√⁹ 

 

ₒⱨ◊꜡כ▪♇ⱪ ⱥ▪ꜞfi◓ ₓ 

ה   ⱱכⱶ ⱶכⱪⱱכꜟ◓⁸  

ה   ─ ⁸  

ה    

ה   ─▪fi◔כ♩ ⁸ⱥ▪ꜞfi◓ ─  

⌐ ≠ↄ ─ ⁸ⱥ▪ꜞfi◓ 

 

☼כ♬ (2) ─  

 

Ẽ ─ ה☼כ♬  

   ™∏╣─ ⌐⅔™≡╙⁸ ─ ≤╙ ⅎ╢ₐ ─ ╩ ⌐∆ 

╢ₑ≤™℮ ╩ ⇔≡™╢↓≤│⁸ ─ ≤⇔≡ ↄ ╠╣√ 

⅜⁸ ─ ⌐╟╡⁸ ─ ⅜☼כ♬ה ⌂╢↓≤⅜ ⇔√⁹ 

 ─ ╡≢№╢⁹ 

    

       Ҝ ─ ≤ ═⁸ ─ ™ ⅜ ↄ  

⇔≡™╢↓≤╙№╡⁸ ⌐ ↑√ ╩ ⇔≡™╢⁹∕─ 

√╘⁸ ꜞ☻◒⅜ ↄ⁸ ╡ ─ ⅜ ⅝™⁹ 

   ⅝ ⱱכⱶ 

       Ҝ ╩ ≤∆╢ ⅜ ↄ⁸ ⁸ ≢ ↄ◔כ 

☻│ ⌂™⁹ 

 ⱶכⱪⱱכꜟ◓   

       Ҝ ⅜ ⌂ ⅜ ↄ⁸ ╡ ─ │ ↕™⁹ 

   ⱱכⱶ 

       Ҝ ⅜ ⌂ ⅜ ↄ⁸ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi⅜  

         ≢№╢⁹ 

 

╕√⁸ ꜡Ⱳ♇♩⌐≈™≡│⁸ ─ ╦∏⁸ ─ ⅜ ⅝ 

⅛⌂™ ⁸ ⅜ ╡⌂™ ⌐⅔™≡⁸ ─ⱨ◊꜡כ╩ ™⁸  

─ ⌐ ⅜╢꜡Ⱳ♇♩≢№╣┌ ⇔√™⁸≤™℮ ⅜ ↄ ╠ 

╣√⁹ 

⌐ ╦∫≡⁸ ─☻ⱦכ◘ ≡╩꜡Ⱳ♇♩⌐ ∑╢↓≤⌐│ ⅜ 

№╢≤─ ⅜ ↄ⁸∕─ ≤⇔≡│⁸꜡Ⱳ♇♩⌐ ╛ ⅜ ∂√ ⌐ 

│ ⌂ ⅜ ⇔™↓≤⁸╕√꜡Ⱳ♇♩≢│⁸ ⌐╟╢ ⅛╖─№╢ ╛⁸ ₁ 

∆╢ ─ ─ ╛ ⌐ ⇔⁸ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi╛ 
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─ ↕⅜ →╠╣╢⁹ 

 

  ∕─ ⌐≈™≡│⁸ ☼כ♬₈8.2─ ≢ ⇔√▪fi◔כ♩ 

╛ⱥ▪ꜞfi◓ ─ ₉╩ ⁹ 
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2  ─  

2.1   

(1)  

 ─ ╡  

(2) ─  

ᵑ ╡꜡Ⱳ♇♩ 

Ҝ ⌐⅔™≡⁸ ─ ⌂ ⅝ ⅜╡╛ ∟ ⅜╡ ─  

╩ ╢≤≤╙⌐⁸ ⌐ ∂≡ ↑╩ ℮↓≤≢⁸ ⌂ ─  

⌐ →╢⁹ 

 

ᵒ ╡꜡Ⱳ♇♩ 

Ҝ ─ ─ ─ ╩ ה ⇔⁸ ⌐ ⌂ 

╛ ⌐ ╗ꜞ☻◒╩ ∆╢↓≤≢⁸ ╩ ←≤≤╙⌐⁸ 

─ ─ ™ ─☻ⱦכ◘ ⌐ →╢⁹ 

 

 

2.2  ─ ─ ≤∕─ ⌐ ⌂꜡Ⱳ♇♩  ☼כ♬─

(1) ─  

─ ⌐ ↑╠╣╢ ─ ─ ≈⌐⁸ ⅜ ⅛╣≡™╢ ╩ ╣⁸

╙⇔⌂™ ⌐ ╢↓≤⅜№╢⁹ 

ⅎ┌⁸ ⌂™⌐╙ ╦╠∏⁸ ─ ⌐ ⅜ ≢♩▬꜠⌐ ↓

℮≤⇔⁸ⱬ♇♪⅛╠ ⅝ ⅜╡ ╩ ╖√╡⁸ ⌐⅔™≡⁸┤™⌐ ⅛╠ ∟ ⅜

╤℮≤∆╢ ≤™∫√ ⅜ →╠╣╢⁹ 

 ↓─╟℮⌂ ─ ─ ⌐│⁸ ⌐≤∫≡│ ⅛⇔╠─ ╛ ⅜

№╢≤↕╣≡™╢⅜⁸ ⌐ ─ ™ ⌐≤∫≡│∕─ ⅜ ⇔ↄ⁸ ⅝⌂

☻♩꜠☻─ ≤⌂∫≡™╢⁹ 

↓─ ⌐│⁸ ≢ ↄ ─ ≢ ─ ⅜⇔∫⅛╡≤ ↕╣≡

™⌂™≤™℮ ⅜№╢⁹ 

ⅎ┌⁸Γ ↕╪⅜ ⇔≡™╢ ⌐│ ↕╪─ ╩∆╣┌ ∟ ↄΔ╛Γ

↕╪⌐ ∆╢ │⁸↔ ≤⅔⅛∏╩ ⌐№→⌂↑╣┌ ═≡ↄ╣⌂™Δ ⁸

∕╣∙╣⌐ ∫√ ⌂ ⅜№╢⅜⁸∕╣╠─ ⅜ ≢ ⅛↕╣

≡™⌂™─≢№╢⁹ 

 ⌐⅔↑╢ ─ ⅜ √╢ ∞⅜⁸ ─ ⅜ ─

─ ה╡ ╩ ⇔⁸ ≢⅝∟╪≤ ∆╢ ╙ ™ ⁸ ₁
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─ ⌐☻ⱦכ◘ ╦╣≡™╢⁹ 

 ∕─╟℮⌐⁸ ⌐ ─ ⅜ ≤↕╣╢ ⁸ ─ ─ ⅝ ⅛⌂ↄ⌂

╢ ⌐⅔™≡⁸ ─ ─ ⅜ ↄ ⇔≡⅔╡⁸ ⌐ ╦∫≡

╡⅜ ╢꜡Ⱳ♇♩⅜ ╘╠╣≡™╢⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

(2) ⌐ ⌂꜡Ⱳ♇♩  ☼כ♬─

─ ⌐⅔↑╢ ─℮∟⁸꜡Ⱳ♇♩⌐╟╡ ⅜ ╩☼כ♬⌂ ⌐ ∆⁹ 

 

ᵑ ─ ─ ⅝ ⅛⌂™ ⌐⅔™≡⁸ ╛ ⌐ ─№╢ ⅜ 

⌐ ⇔╟℮≤⇔⁸☿fi◘─ ≢ ┼ ↑ ↑√ ⌐│⁸ ⌐ ⇔≡™ 

⅜☻כ◔╢ ™⁹ 

 

 Ҝ ⌐ ╦∫≡ ⁸№╠╝╢ ⌐⅔™≡⁸  

╩ ╡⁸ ╩ ⇔√ ⌐│ ┼ ∆╢≤≤╙⌐⁸ ⌐ 

∂≡ ┼ ┘ ↑⇔⁸ ⅜ ↑ ↑╢╕≢─ ╩ ←↓ 

≤⅜ ╢꜡Ⱳ♇♩⅜ ╘╠╣≡™╢⁹ 

 

 

ᵒ ─ ⌂ ⌐│⁸ ⌂ ⅜№╡⁸ꜞ☻◒ ⅜ ≢№╢√╘⁸  

ה ⌐≤∫≡⁸ ⅝⌂☻♩꜠☻╛ ─ ≤⌂∫≡™╢⁹ 

 

  Ҝ ⌐⅔↑╢ ─ ╛ ─ ╩ ⇔⁸ ─☻ⱦכ◘  

╛ ⌐ ∫√ ⌂ ╩⁸ ≢⅝╢꜡Ⱳ♇♩⁹ 

    ╕√⁸№╠⅛∂╘ ↕╣√ ─ ⌂ ♃כ♦ ⅎ┌ 

│ ↕╪─ ╩∆╣┌ ∟ ↄ⁸ │ ╩ ╖ ╗  

⅜ ⌐ ™─≢ ─ ⌐│ ╩ ⇔⁸ ⌂ ╛ 

╩ꜞ▪ꜟ♃▬ⱶ⌐ ⇔≡ↄ╣╢꜡Ⱳ♇♩⅜ ╘╠╣≡™╢⁹ 
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2.3  ⌐ ↑√▪▬♦▪ 

 

Ẽ▪▬♦▪ה◖fi☿ⱪ♩ 

  └≤╡└≤╡─ ⌐⁸ꜞ☻◒─ ⌂™ ╩☻ⱦכ◘ ∆╢↓≤≢⁸ 

─ ≢№╢₈ᵑ ╩ ╢₉₈ᵒ ₉₈ᵓ ─ ⅎ╢ ₉─ ╩ ╢ 

◦☻♥ⱶ╩ ⇔⁸ √⌂ ☻ⱦכ◘ ─ ╩ ∆⁹ 

 

 

Ẽ  

  ┘  

    Ҝ ─ ☼כ♬ה ≢│⁸ ─ ꜞ☻◒⅜ ™↓≤⅛╠⁸  

─ ╡ ⌐ ╢ ⅜ ⅝™≤↕╣≡™╢⁹ 

⌐≤∫≡╙⁸ ─ ─ ⅜ ╠╣⌂™↓≤⅛╠⁸ ⅝⌂☻♩꜠ 

☻≤⌂∫≡™╢⁹ 

      ⁸ ∕╣∙╣⅜ ⅎ≡™╢ ╩⁸ ⌐ ∆╢↓≤⌐╟ 

╡⁸ ─ ⌐ →╢↓≤╩ ∆⁹ 

 

 

Ẽ ∆╢  

⌐⅔™≡ ⅜ⱬ♇♪⅛╠ ⅝ ⅜╡⁸ ≢♩▬꜠⌐ ↓℮≤ 

∆╢ ╛⁸ ⌐≡ ─ ⅜ ╩≤∫≡™╢ ⌐⁸ ╩ ⅎ√  

⅜⁸┤™⌐ ⅛╠ ∟ ⅜╤℮≤∆╢ ⁸ ╩ ╦∏⁸ ─ ╡─  

⅜ ⅝ ⅛⌂ↄ⌂∫≡⇔╕℮ ╩ ⁹ 

 

 

Ẽ  

  ─ ⌐ ╦∫≡⁸ ⁸ ⌐ ╩ ╢↓≤⅜ ⅝⁸ 

╛ ⌐ ⇔⌂™ ⅛≈ ⇔ↄ ╢ ╖╩ ∆╢⁹ 

  ╕√⁸ ─ ⌂ ⌐│⁸ ⌐≤∫≡│ ∏ ⅛⇔╠─ ╛  

⅜№╢⅜⁸ ─ ™ ⌐≤∫≡│∕─ ⅜ ⇔™√╘⁸∕─  

─ ⌐ ⇔⁸ ⅝⌂☻♩꜠☻⌐ ⅜∫≡™╢↓≤⅛╠⁸ ─ ⌂  

╩ ─ ≢ ≢⅝╢ ╖─ ╩ ╢⁹ 
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3  ⌐ ↑√ ─  

3.1  ꜡Ⱳ♇♩ ─ꜝⱨ☻◔♇♅ 

ᵑ ╡꜡Ⱳ♇♩ 

 

  ─ ⅝ ⅜╡╩ ⇔⁸☻ⱴכ♩ⱨ◊fi⌐ ⁹ 

╩ ↑╢≤≤╙⌐⁸ ─ ╩☻ⱴכ♩ⱨ◊fi ⌐≡ ∆╢↓≤⅜ 

≢⅝╢⁹╕√⁸ ╡꜡Ⱳ♇♩╩ ⇔≡ ╙ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

  ╡꜡Ⱳ♇♩⅜ ∆╢↓≤≢⁸ ─╖⌂╠∏ ╛ ⁸  

─№╠╝╢ ⌐⅔™≡⁸ ╛ ⌐ ─№╢ ─ ╩ ⇔⁸ 

⅜∆←⌐ ≢⅝⌂™ │⁸ ╡꜡Ⱳ♇♩⅜ ╦╡⌐ ┘ ↑╩ 

℮⁹ 

                  

                  

 

 

 

 

 

 

 

 

 

  ╩ ⇔⁸ ─ ╛  

 ≤─ ╡꜡Ⱳ♇♩╩ ⇔√ ⅜ ⁹ 

  ▬fiⱨꜟ◄fi◙ ⁸ ╩ ⌐ 

⇔⌂↑╣┌⌂╠⌂™ ⌐⅔™≡╙⁸  

⌐╟╢ ╛ ╡⅜ ╢⁹ 
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ᵒ ╡꜡Ⱳ♇♩ 

 

 

 

 

 

 

 

 

 

                     ⅜ ⱳ◔♇♩ ⌐ ≢ 

                     ⅝╢ↄ╠™─ ◌ⱷꜝ⁹ 

 

 

 

 

◌ⱷꜝ⌐ ↕╣√ ◦☻♥ⱶ⌐╟╡⁸ 

─ ╩ ⁹ 

╛ ⁸ ⌂ ⁸№╠⅛∂╘ 

↕╣√ ─ ╩♃כ♦  

⇔⁸ ⌂ ╛ ╩ꜞ▪ꜟ♃ 

▬ⱶ⌐ ⇔≡ↄ╣╢⁹ 

 

 

 

 

 

                         ─ ─☻ⱦכ◘ ╩  

┘ ⌐≡ ⁹ 

                         ⌐⅔↑╢ ─ ╩ 

                        ⇔⁸ ╩ ⁹ 

                         ⅛╠ ─  

⌂ ╩ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 



21 

 

3.2  ꜡Ⱳ♇♩ ─ ה ─꜡Ⱳ♇♩⌐⌂™  

 

ᵑ ╡꜡Ⱳ♇♩ 

 

 ừ ⌂ ⅝ ⅜╡  

   Ҝ ⅝ ⅜╡ ≤ ≤─ ⌂ ╩ ∆╢⁹ 

     ╡ ─♃כ♦ ה ⅛╠⁸ ⅝ ⅜╡ ─ ╩ ≤ 

∆╢⁹ 

     ╡ ╛ ⅛╠⁸ ⅝ ⅜╡♃▬Ⱶfi◓╩  

 

 

 

 

 

 

 

 

 

 

 

 

   β ─ ☿fi◘ ≢│ ⌐╟╢ ⅝ ⅜╡ ⅜ ↄ⁸ ╠╣√  

⌐⅔↑╢ ⌂ ⌐│ ┘≈™≡™⌂™⁹ 

 

 

 

ừ ₁⌐ ⇔√  

   Ҝ ⅝ ⅜╡╩ ┘ ∆╢≤≤╙⌐⁸ ⅜ ⌐ ↑≈↑╢ 

╕≢─ ⁸ ₁⌐ ⇔√ ╩ ∆╢⁹ 

 

 

                    β ─ ╡ │⁸ ⌂ │ 

∞⅜⁸ ⌐ ∫√  

│ ⁹ 

                     ╕√⁸ │ ⅝ ⅜╡ ה  

─╖≢⁸ ⅜ ⌐ ↑  

↑╢╕≢─ ⌐⁸ ⅜ ⇔≡ 

⅜☻כ◔╢™ ™⁹ 
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ừ  

  Ҝ ─ ┘ ⇔⌂⅜╠─ ╩ ⇔⁸ ◌ⱷꜝ 

─ ⌐⌂∫≡⇔╕℮ ⁸ ─№╠╝╢ ─ ╡╩◌Ᵽכ≢ 

⅝╢⁹ 

 

 

 

 

                   β ─ ◌ⱷꜝ≢│⁸№ↄ╕≢ 

╙ ≢⇔⅛⌂ↄ⁸ ⌐⌂∫≡⇔ 

╕℮ ╙№╢─⅜ ⁹ 

 

 

 

 

ừ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi  

Ҝ ▬fiⱨꜟ◄fi◙ ⁸╛╗╩ ∏ ╩ ⌐ ⇔⌂↑ 

╣┌⌂╠⌂™ ╛⁸ ─√╘ ≤─ ╩ ∆╢ ⌐⅔™ 

≡╙⁸ ╡꜡Ⱳ♇♩╩ ⇔√ ─ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi╩  

≤∆╢ ⁸ ⌂ ⇔™ ╡╩ ⁹ 

 

 

 

                        β √⌂ ה╡ ☻♃▬ꜟ─ 

⁹ 

 

 

 

 

 

 

ừ ╩ ∆╢  

   Ҝ ─ ⁸ ⅜ ™╢ ⌐⅔™≡╙⁸ ╩  

∆╢ ╩ ∆╢⁹ 

 

 

 

    β ⅜ ™≡™≡╙ ╩ ⅎ⁸ 

     ⅜ ⁹ 
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ᵒ ╡꜡Ⱳ♇♩ 

 

 ừꜞ☻◒  

   Ҝ ⁸ ─ ⌐ ╗ꜞ☻◒─ ╩ ≤⇔⁸ ╩ 

∆╢↓≤≢ ─ ⌐ →╢↓≤⅜≢⅝╢⁹ 

       

β ⌐╙ ⌐⅔↑╢ ─ꜞ☻◒ 

╩ ⁹ 

                    ╕√⁸№╠⅛∂╘ ↕╣√  

─ ⌐⅔↑╢ ╩♃כ♦  

⇔⁸ ⌂ ╛ ╩ꜞ 

▪ꜟ♃▬ⱶ⌐ ⇔≡ↄ╣╢⁹ 

 

 

 ừ ╛ ─  

   Ҝ ⌐╟╡⁸ ─ ╛ ─☻ⱦכ◘ ╩ ⇔⁸ 

⌂ ─ ∆╢↓≤⅜ ╢⁹ 

 

 

 

 

 

 

 

 

 

     β ╛ ─ ⌐╟╡⁸   β ─ ⌐⅔™≡ 

⌐ ⇔√     ⌂ ─ ╩ ╢ 

╩ ⁹            ↓≤⅜ ╢⁹ 

 

 ừ ─♃כ♦ ⌐╟╢  

   Ҝ ↑⇔⌂⅜╠ ℮ ╩☻ⱦכ◘ ∟⌐ ≤⇔≡ ⇔⁸ ─ 

─ ╩ ≤∆╢⁹ 

 

     β ⌐ ╩ ⅎ⌂™╟℮⌐⁸  

│ₐủủ↕╪ ⅛╠○ⱶ♠╩  

⇔╕∆⌡ₑa ⅛╠⅔ ╖╕∆⌡ₑ ⁸ 

⌐ ↑╩⇔≡⅛╠  ╩☻ⱦכ◘

∫≡™╢⁹ 

      ↓─ ╩♃כ♦ ╖ ╡⁸ ⌐ 

⇔≡ↄ╣╢⁹ 
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3.3  ∆╢ ─  

 

(1) ─  

 

1)   

─ ╩ ℮↓≤≢⁸ ⌐⅔™≡ ∆╢ ─◖fi☿ⱪ♩≤─

╩│∂╘⁸ ─☼כ♬╢↑⅔⌐ ╩ ≢⅝╢↓≤⅛╠⁸ ╩ ∫√⁹ 

⌂⅔⁸ ⌐≈™≡│⁸ ≢№╢▪ⱦꜞ♥▫ה☼כ◔▪Ⱡ♇♩ ⌐

⇔⁸ ╩ √⁹ 

 

2)   

 

ᵑ ꜡Ⱳ♇♩ Ɽꜟ꜡ https://palro.jp/product  

Ҝ ╖╩ ┘√ √ ╛ ╠⇔™ ≢⁸ ⇔╖╛∆ↄ♦◙▬fi⌐ 

─fiꜛ◦כ◄ꜞ◒꜠ⱶ╛♄fi☻⁸◒▬☼⁸כ◕⁹╢™≡∫⌂  

⁸∆≢⌐ ≢ ⌐ ⇔≡™╢⁹ 

╕√⁸ ⌐ ⇔⅛↑≡ↄ╢√╘⁸◖Ⱶꜙ♬◔כ◦ꜛfi╩≤╢ 

↓≤≢⁸ ╛Ⱳ◔ ⁸℮≈ ⌂≥─ ⅜ ↕╣ 

≡™╢⁹ 

 

 

ᵒ https://www.ald.softbankrobotics.com/ja/  

Ҝ 58cm⁸ ─ ≢⁸ ↄ ↕─ ≈ 

♦◙▬fi⁹ ꜡Ⱳ♇♩≤⇔≡ ⌂ ╩ ∟⁸ 

─ ∞↑≢⌂ↄ⁸ ─ ╩ ⇔√╡⁸ 

─ ╩ ⅎ╢ ⁸Ɽכ♁♫ꜟ⌂ ╩  

∆╢↓≤⅜≢⅝╢⁹ 

╕√⁸ ─ ⌂≥ ╩ ∆╢ ╩ 

≈⁹ 

 

 

ᵓ℮⌂∏⅝⅛╓∟╚╪ http://www.kabo - chan.com/comparison/  

Ҝ ↕⌂ ≥╙─╟℮⌂ ─₈☻ⱴ▬ꜟ◘ⱪꜞⱷfi♩꜡Ⱳ♇♩₉⁹ 

╝∫ↄ╡│∫⅝╡⇔╚═╢√╘⁸ ≢╙ ⇔≡ ⅜≢⅝ 

╢⁹ 

╕√⁸ ⌐ ╦∑≡ ╩⇔√╡⁸ ╛ ╩ ⌐ ╗≤™∫ 

√ №╢ ⅜ ⁹ ╩ ⌡╢≤ ⅜ ⅎ╢ ╙ ⁹ 

 

 

 

 

https://palro.jp/product
https://www.ald.softbankrobotics.com/ja/
http://www.kabo-chan.com/comparison/
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ᵔ♬fi♬fi  http://ninnin - project.com/  

Ҝ ⅜ ─Ɽכ♁♫ꜟ꜡Ⱳ♇♩⁹ ⌐ ⅎ⁸  

⁸ ╩ ⅎ╢⁹ ⌂꜡Ⱳ♇♩≢⁸  

─ ╩ ⇔≡ ⇔√╡⁸ ─ ╩  

ⅎ√╡∆╢↓≤⅜≢⅝╢⁹ 

♬fi♬fi Pepper│⁸ ─◘ⱳכ♩⌐ ⇔√ 

꜡Ⱳ♇♩▪ⱪꜞ⁹∕─ │₈ ₉⌐ ⇔⁸ ╕∆╕∆ ∆╢↓ 

≤⅜ ↕╣╢ ┼─ ╩ ≤⇔≡ ↕╣√⁹ ≤─  

╩ ⇔≡ ╡≤ ◘ⱳכ♩─ ╩ ™≈≈⁸ ─ ╩ ∆ 

╢ ⅜ ╘╢≤↕╣≡™╢⁹ 

 

 

ᵕⱤ꜡ http://www.daiwahouse.co.jp/robot/paro/products/about.html  

Ҝ ♦◙▬fi│⁸♃♥◗♩▪◙ꜝ◦─ ∟╚╪⁹ 

☿fi◘╛ ≢ ─ ╩ ∆╢⁸ 

╛⇔ ─꜡Ⱳ♇♩⁹ 

▪♬ⱴꜟ☿ꜝⱧכ≤ ─ ⅜ ╠╣⁸  

≢ ╙☿ꜝⱧכ ⅜№╢꜡Ⱳ♇♩≤⇔≡◑Ⱡ☻ ╩ ↑≡™╢⁹ 

∆≢⌐ ╛ ─ ≢ ↕╣≡⅔╡⁸ ─ ╩ ∆╢ 

╛ ╩ ∆╢ ⅜№╢↓≤⅜ ⅛∫≡™╢⁹ 

 

 

ᵖPaPeRo petit http://jpn.nec.com/robot/informat ion.html  

Ҝ ◒ꜝ►♪ ꜡Ⱳ♇♩ⱪꜝ♇♩ⱨ◊כⱶ≤⇔≡⁸◌ⱷꜝ⁸ⱴ▬◒ 

⌂≥ ─ ─ ⅝ ꜡Ⱳ♇♩≤⁸ ╛ ≤ ╩◦▼▪ 

─☻ⱦכ◘♪►ꜝ◒╢⅝≢ ⅜ ⁹ ╡ ⁸☿fi◘כ  

⌂≥╩◒ꜝ►♪⌐ ╘⁸ ╛ ⌐ ≡╢↓≤⅜ ⁹ 

 

 

ᵗ◔▪꜡Ⱳ http://www.technosjapan.jp/product/tascal/index.html#anchor01  

Ҝ ◔▪ ╩ ℮⁸ ╡ ꜡Ⱳ♇♩⁹ 

☿fi◘כ╛ ╡☿fi◘כ⌂≥ ☿fi 

⅜כ◘ ⇔√꜡Ⱳ♇♩≤⁸ ╛  

⌐ ⇔√ ◔▪Ⱡ♇♩꞉כ◒⅜  

⁹ 

╩ ⅎ╢ ⌂≥─  ☼כ♬⌂

⌐ ⅎ╢ ꜡Ⱳ♇♩⁹ 

 

 

 

 

 

http://ninnin-project.com/
http://www.daiwahouse.co.jp/robot/paro/products/about.html
http://jpn.nec.com/robot/information.html
http://www.technosjapan.jp/product/tascal/index.html#anchor01
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ᵘLYKAON http://www.facial - lykaon.com/lp/  

Ҝ ◦☻♥ⱶ LYKAON │⁸₈ ₉≤™℮  

⌐⌂™ ╩ ⇔√ ─◦☻♥ⱶ⁹ 

─√╘⁸ │₈ ─ ─╖₉⁹ 

─ ☿fi◘╛ ⱴ♇♩─╟℮⌂ ─ ╦⇔↕ 

│ ⇔⁹ 

☻ⱴכ♩ⱨ◊fi≤─ ⌐╟╡⁸ ╣√ ⌐™╢☻♃♇ⱨ 

╛ ─☻♃♇ⱨ≤╙ ⌂ ⅜ ≤⌂╢⁹ 

 

 

ᵙ ╡ ( http:// www.technosjapan.jp/product/tascal/index.html#anchor02 )  

Ҝ │₈♃◓≢ ⅝₉╩⁸ⱬ♇♪ ≢│₈ꜝ▬Ⱪ☿fi◘כ≢ ─ꜝ▬ 

Ⱪ ₉╩ ∆╢ ≢⁸24 ─ ╡ ╩ ⌐⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵚ ─ ╡ Mi- Ru http://www.yacelex.co.jp/mi - ru_shiyou.html  

Ҝ ꞉▬◄▬◦▬◄꜠♇◒☻─ ╡◦☻♥ⱶהⱴꜟ♅ ☿fi◘כ  

↑ ꜡Ⱳ♇♩Mi -Ru(Ⱶכꜟ)│⁸ ─ ╛ ╩ 24  

╡ ≢⅝╢⁹ │ ↑─ ≤ i u Ⱶכꜟ ─ ⁹ 

ה ─ ─ ╛☻♃♇ⱨ─ ⌐╟╡◦☻♥ⱶ─ ⅜ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.facial-lykaon.com/lp/
http://www.yacelex.co.jp/mi-ru_shiyou.html
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ᵛ◦ꜟ◄♇♩ ╡☿fi◘ http://www.daiwahouse.co.jp/robot/mimamori/  

Ҝ ⅛╠ ╣≡™≡╙◦ꜟ◄♇♩ ⌐╟╢ ─ ⅜ ⁹ 

⌐ ∆╢ ⅜⌂ↄ⁸ ה ⁸ ─ ╩ ⁹ 

╕√⁸ ─ ⌐╟╡⁸ ─☿fi◘≢│ ⇔⅛∫√₈ ⅜ ↓∫√─⅛ ₉ 

─ ╩ ⇔⁸ ─ ⅜ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

ᵜ http://www.biosilver.co.jp/product/  

Ҝ ⱬ♇♪╛ ⅛╠ ╣√≤↓╤⌐™≡╙⁸ ⁸ ⁸ ─ ⅝⁸ⱬ♇♪⌐™╢ 

⅛™⌂™⅛⁸™≈ ╣√≤™℮↓≤╩ ⌐ ╢↓≤⅜≢⅝╢◦☻♥ⱶ⁹ 

─ ≢ ⇔√ ה ה ⱴ♇♩ ☿fi◘⁹ 

₈ ╢∞↑₉≢ ה ה ⌂≥╩ꜞ▪ꜟ♃▬ⱶ⌐ ⁹ 

 

 

 

 

 

 

 

 

 

ᵝ ⱴ♇♩ ╡◦☻♥ⱶ http://robotcare.jp/?page_id=188  

Ҝ ─ ⱴ♇♩╩ ™≡ ∆╢√╘⁸ⱬ♇♩ ─ ⌐≢╙ ⅜ 

⁹ 

⌐⅔™≡⁸ ≤ ≤╩ ╩∆╢↓≤⅜≢⅝╢√╘⁸  

─ ╩ ╢↓≤⅜≢⅝╢⁹ 

─◌ⱷꜝ▪fi◓ꜟ ╦∑│⁸●▬♄fi☻ ▬ꜝ☻♩ ⌐≡ ⌐  

⅜ ⁹ ⌐│ ⅜♃כ♦ ↕╣╢⁹ 

  

 

 

 

 

 

 

 

 

http://www.daiwahouse.co.jp/robot/mimamori/
http://www.biosilver.co.jp/product/
http://robotcare.jp/?page_id=188
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ᵞ ↑ ╡ⱬ♇♪☿fi◘כ◦☻♥ⱶ( ♁ⱨ♩)  

Ҝ ─ⱬ♇♪⌐⅔↑╢  ה

─ ─ ⁸ ╡⁸ ╡⁸ ⁸ 

─ ≈─ ╩ ⌐ ⇔⁸  

⌐ ╩ ℮≤ ⌐⁸ ╡꜡Ⱳ♇♩ 

⅛╠─ ↑╩⅔↓⌂™⁸ ≢ ⁸ ∆ 

╢≤ ─ ╣⅜№╢╕√│⁸ ─ ╣⅜№ 

╢ ─ ╡╩ ℮⁹ 

24 ≢ ⁹ 

╩ ⌐ ∆╢↓≤⅜≢⅝╢⅜⁸ 

│▪♬ⱴꜟ☿ꜝⱧכ⌂≥ ⅜ ⇔≡™╢ ≢│⁸ ⌐ ⅜ 

ⅎ⌂™√╘⁸ ≢⅝⌂™⁹ 

 

 

ᵟ◄fi☺▼ꜟה▪▬ https://www.ipros.jp/product/detail/2000119729/  

Ҝ │ ⌐ ⇔√◌ⱷꜝ ☿fi◘⁸כ ≤ 

─ ─ ≈☻ⱴⱱ ─ ≤─ ⌐ 

≡⁸ ─ ╩ ∆╢⁹ 

 ᵑ ╩ ⌂⅜╠⁸ ≢─ ─ ⌐  

 ᵒ ─ ☻▬♇♅⌐≡ ┼ⱷכꜟ  

 ᵓ☿fi◘כ ⌐╟╡⁸ ─ⱬ♇♪⅛╠ ╣√/ ∫√ ⁸ 

≢ ╡  

ᵔ ⌐╟╡⁸ ⅛╠ ⌐≡ ─☻▬♇♅ ⅜ 

─  

 ᵕ◌ⱷꜝ ≤ ≤─ │ ≢ ∆╢√╘⁸ │ ⁹ 

  

 

ᵠ ╡ https://www.king - tsushin.co.jp/products/silhouette/  

Ҝ ─ ╛ꜞⱢⱦꜞ ─ ≢ⱬ♇♪╛ ⅛╠ ≢ 

∆╢≤⁸◔●─ ╣⅜№╢ ╩ ╢↓≤╩ ≤ 

∆╢☿fi◘⁹ 

     ╡ ⌐ ⇔√ ╩⁸ ┼◦ꜟ◄♇♩ ≢ 

⅔ ╠∑⁹ 

PC⁸☻ⱴכ♩ⱨ◊fi⁸♃Ⱪ꜠♇♩ ⌂≥≢◦ꜟ◄♇♩ 

╩ ▪ⱪꜞ╕√│ⱷכꜟ⌐≡ ⁹ 

⅔╟┘ ⅜ ⇔√ ─◦ꜟ◄♇♩ ╩ ≢ 

SD ⁹ 

     ₈ ₉₈ ₉⅜ ⁸⅛≈ ⌐ ∆╢↓≤╙ √∆⁹ 

 

 

 

 

 

https://www.ipros.jp/product/detail/2000119729/
https://www.king-tsushin.co.jp/products/silhouette/
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ᵡ₈™╕▬ꜟ⸗₉ https://www.imairumo.com/  

Ҝ ⌂ ☿fi◘כ ≢ ₁─⅝╘ ⅛™  ♃כ♦

  ─ ⅜ ⁹ 

☻ⱴכ♩ⱨ◊fi⁸♃Ⱪ꜠♇♩⁸PC ╩ ⇔⁸  

╩™≈≢╙≥↓≢╙ ⁹ ₁─ ⁸ ⁸ 

⅔╟┘ ─ ⅜ ⁹ 

≢ ╩ ╡ ⁹ ⌂≥≢ ─ ─ 

⅜ ⁹ 

☿fi◘כ ─ ╖ ╦∑⌐╟╡ ⌂ ╙ ⁹ 

≡⌐כ♃fi☿╩♃כ♦─ ⌐ ⁸  

 

 

ᵢ ⌐╟╢ ╡

http://www.artdata.co.jp/it_product/it_pr_seitai.html  

Ҝ ─ ╩ ╠⅛™ ⱴ♇♩≢ ™⁸ ≤ ⌂╢  

╩ ─fiכ♃Ᵽ─ 99 Ɽכ◘ ≢ ∆╢ ⁹ 

⅜ ↑⌂™ ☻ⱦכ◘╛ ⅝ ⌐ ∆╢ ┼ ∆╢⁹ 

─ ┼ ⇔≡⁸ ─ ≤⇔≡ ≢⅝╢⁹ 

ⱴ♇♩│ ≢⁸ ⅜№∫≡╙ │ DC6V ─ ⁸  

│ ⅝⌂™⁹ ≢ ┘ ⇔Ⱳ♃fi╩ ↑╢↓≤⅜≢⅝╢⁹ 

    

 

 

 

 

 

 

ᵣⱣ▬♃ꜟ☿fi◘╩ ™√ ╡◦☻♥ⱶ  

http://www.kke.co.jp/news/pdf/2014/NewsRelease_AdultCareSystem.pdf  

Ҝ ╩ ™╢√╘ ⅜ ⌂™⁹ 

Ҝ ⌐ ╣⌂™√╘ ─ ⅜⌂™⁹ 

Ҝ └≤≈─☿fi◘≢ ╛ ╡⁸ ╛ ─ ⅜ ≢⅝╢⁹ 

Ҝ ⱴ♇♩꜠☻─ ⌐ ⅜ ≢ ─ ╣⅜⌂™⁹ 

Ҝ ─ ─ ╩ ⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

 

 

 

 

 

 

 

 

 

 

https://www.imairumo.com/
http://www.artdata.co.jp/it_product/it_pr_seitai.html
http://www.kke.co.jp/news/pdf/2014/NewsRelease_AdultCareSystem.pdf
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ᵤꜝⱶ꜡♇◒◦☻♥ⱶ mini http://www.ramrock.co.jp/ramrocksys/ram - mini/  

Ҝ ─ ≤ ∂╟℮⌐⁸ ─╖╩ ⌐ ⇔⁸ ─  

⅔╟┘Ɽ♁◖fi ⌐ ⌐ ⁸ ⌐ ╣ ⅜╒≤╪≥ ↄ⁸  

─☻ⱦכ◘ ╩╒≤╪≥ ⌂ ╡ ⁹ 

⌐╟╡ ─ ╣⅜№╢ ⁸⅔╟┘ ⅜ ⇔≡™╢ ⌐ ⇔⁸  

365 ⁸  24 ⁹ 

╕√⁸ ⌐ ∆╢╙─≢│⌂™√╘⁸ ─ ⌐⌂╢↓≤│ ™⁹ 

 

 

 

 

 

 

 

 

 

 

 

♅fi ╡₈ꜝ◒Ⱶ ⱴ₉ ꜟ♫ꜛ☺כꜞכⱤכ☻  

Ҝ ☿fi◘╩ ™⁸₈ ⅝ ₈ה₉╡⅜ ⱬ♇♪ ≢  ה₉╢™≡∫╦√

₈│╖∞⇔ ⱬ♇♪ ₈ה₉╢™≡≢╖│⌐ ◌ⱷꜝ ╡₉╩ ⁹ 

↕╣√ ≤ ⅜ ⌐ Ɽ♁◖fi ⌐ ↕╣⁸  

─ ─ ⅝⌐╙ ⁹ 

◦☻♥ⱶ╩ ⇔⁸☿fi◘≢ ↕╣√ ╛ ≤  

╩ ⌐ ⁸ ⁸ ∆╢↓≤⅜ ╢⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ramrock.co.jp/ramrocksys/ram-mini/
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ⱬ♇♪ ╡◦☻♥ⱶ OWLSIGHT 

http://www.ideaquest4u.com/products/products01/p01_01/  

Ҝ ─ⱬ♇♪ ≢─ ה ⅝╩ ≢ ╡⁸ ─ ─ ╣⅜ 

№╢ ╛ ╩∆┌╛ↄ ⇔⁸ ⌐ ∆╢◦☻♥ⱶ⁹ 

╛ ─ ™≤↓╤⌐ ╡ ↑╢ ☿fi◘⌐╟╡⁸ ╡╩ ∆╢√╘⁸ 

⌐ ≢ ∆╢↓≤│⌂™⁹ 

╕√⁸ ─ ⌂ ↕⌂ ⅛╠⁸ ≈⁸ ╢⌂≥─ ⅝⌂ ─ ╕≢  

⌂ ™♄▬♫Ⱶ♇◒꜠fi☺≤▬fi♥ꜞ☺▼fi♩⌂ ≢⁸ ⌂ ╩ 

≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

╡ SCANи( ) ⅝№⅜╡  

http://www.paramount.co.jp/learn/reductionworkburden/nemuriscan  

Ҝ ╩ ∆╢√╘⌐⁸ⱴ♇♩꜠☻─ ⌐ ™≡ ─ ╩ ⅎ╢↓≤⅜≢ 

⅝╢⁹ 

 120cm ⁸ ╖ 16cm ─ⱴ♇♩꜠☻≢ ⁹ 

ⱴ♇♩꜠☻─ ♩כ◦⌐ ☿fi◘╩ ↄ─╖≢ ⅜≢⅝╢ 

√╘⁸ ↄ ∆╢↓≤⅜ ⁹ 

 LAN IEEE802.11b)╩ ⁹ 

 135kg⁹ 

 

 

 

☻כ♫♫ꜟ  ▪꜠ⱨ  

Ҝ ⱬ♇♪⌐™╢ ─ ╩ ⌐ ∂≡ ≢⅝╢  

☿fi◘⁹  

◌ⱷꜝ─ ≢│⌂™√╘⁸ ─ⱪꜝ▬Ᵽ◦כ╩ ╢ 

↓≤⅜≢⅝╢⁹ 

╕√⁸ ♃▬ⱪ─√╘ ─ ⌐ ╩ ⅎ∏⁸ 

╛ⱡ▬☼ ╙ ↄ⁸ ⅛⌐ ╢☿fi◘⁹ 

 

 

 

http://www.ideaquest4u.com/products/products01/p01_01/
http://www.paramount.co.jp/learn/reductionworkburden/nemuriscan
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 ∕─ ⁸ ⁸  

http://www.techno -aids.or.jp/ServiceWelfareItemList.php  

♥◒ⱡ◄▬♪ ⱱכⱶⱭ⁸│⌐☺כ∕─ 310 ─ ⅜  

↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

꜡Ⱳ♇♩ ⱪ꜡☺▼◒♩  26  7  29  

( ♥◒ⱡ◄▬♪  

http://www.techno -aids.or.jp/robocare/catalog.pdf  

 

Ⱡ♇♩ 

https://info.ninchisho.net/archives/6761  

 

♥◒ⱡ◄▬♪  ◦☻♥ⱶ 

( ⁸ ) 

 

2017  

http://www.techno-aids.or.jp/ServiceWelfareItemList.php
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4  ⇔√ ─ ⅔╟┘∕─  

4.1  ─ ה  

ᵑ ╡꜡Ⱳ♇♩ 

 

ₒ ₓ 

─ ⌐╟╡⁸ ╩ ╦∏⁸ ─ ⌂ ה ─ 

⅜ ╕╣╢⁹ 

╕√⁸ ⅝ ⅜╡─ ה ⌐╟╢ ⌂ ─ ⇔⁸ ⌂™  

⌐⅔™≡ ⌂ ⅜ ≤⌂╡⁸ ↕╣√ ⌂ ╡⅜ ≢⅝ 

╢⁹ 

 

ₒ ₓ 

≤─ ─ ⌐╟╡⁸ ─ ─ ⌐ ⅜ 

≢⅝╢⁹ 

ꜟכ◖☻כ♫⁸│≡⇔≥    ⌐ ↕╣≡™╢ ─☻♩꜠ 

☻⅜ ↕╣⁸╝≤╡─№╢ ─☻ⱦכ◘ ⅜ ≤⌂╢⁹ 

   ╕√ ≤⇔≡│⁸ ─ ⌐╟╢ ┼─  

⅜ ⇔⁸ ≢№╢ ─ ⌐ ⅜╢⁹ 

 

 

 

ᵒ ╡꜡Ⱳ♇♩ 

 

ₒ ₓ 

ה ≤╙⌐⁸ ─ ╛ ⌂ ⅜ ⌐⌂ 

╢↓≤⌐╟╡⁸ ─ ⌐⅔↑╢ꜞ☻◒⅜ ╡⁸ ┘☻♩꜠ 

☻─ ⌐ ⅜╢⁹ 

≤⇔≡│⁸ ↑⇔⌂⅜╠ ℮ ╩☻ⱦכ◘ ∟⌐ ≤⇔≡  

≢⅝╢↓≤⅛╠⁸ ─ ⌐ ╛∆ ╛ ╩ ↄ↓≤⅜  

╢⁹ 

 

ₒ ₓ 

─ ⅎ╢ ⌐╟╢ꜞ☻◒ ╛ ─ ⁸ ה ⌂  ⱦכ◘

☻─ ה ⅜ ≤⌂╢ ⁸ ≤ ⌐≤∫≡ ─  

⌐ ⅜╢⁹ 

   ╕√⁸ ☻ⱦכ◘ ⌐ ╗ꜞ☻◒─ ╛ ─ ≤⇔≡╙  

∆╢↓≤≢⁸ ─☻◐ꜟ ⌐ ≢⅝╢⁹ 
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4.2  ─ ה  

ᵑ ╡꜡Ⱳ♇♩ 

  Ẽⱬ♇♪ ⌐⅔↑╢ ─ ⅝ ⅜╡ ─ ─ ה ╩ ה  

∆╢⁹ 

     Ҝ ⅝ ⅜╡ ⅛ ╡ ─ ⅛⁸ ─ ─ ╩ ∆ 

╢⁹ 

  Ẽ꜡Ⱳ♇♩─ ↑⌐╟╡⁸ ─ꜞ☻◒─№╢ ╩ ≢⅝≡™╢⅛  

⅛╩ ∆╢⁹ 

     Ҝ №╠⅛∂╘ ⅜ ↑ ↑╢╕≢⌐ ∆╢ ╩ ⇔⁸ 

⅜ ⅝ ⅜∫≡⅛╠ ⅝ ╘╢╕≢─ ⁸ ↕╣√  

≢⅝╢⅛≥℮⅛╩ ∆╢⁹ 

  Ẽ ─ ⅝ ⅜╡ ╛ ∟ ⅜╡ ─ⱷ◌♬☼ⱶ─ ה ─  

╩ ∆╢⁹ 

     Ҝ ⅛╠─ ⅝ ⅜╡ ⁸ ⅛╠─ ∟ ⅜╡ ─ⱷ◌♬☼ⱶ 

╩ ⇔⁸ ─≥♃כ♦ ⌐╟╢ ─ ╩ ∆╢⁹ 

  Ẽ꜡Ⱳ♇♩─ ⌐⅔↑╢ ≤⁸ ─☻♩꜠☻⌐⌂╠⌂™ ⁹ 

     Ҝ ╛ ≤─ ⌐╟╢ ─ ⁸꞉fi♃♇♅Ⱳ♃fi  

─ ─ ⁸ ─ ╩ ℮⁹ 

  Ẽ ─ ◦☻♥ⱶ≤─ ⁸ ☿◐ꜙꜞ♥▫╩ ⇔√ ◦☻♥ 

ⱶ─ ⁹ 

 

 

ᵒ ╡꜡Ⱳ♇♩ 

  Ẽ ⅜ ™≡™╢ ⁸ ─ ⌐ ™╢ ⌐⅔™≡⁸ ╩  

∆╢ ⅜ ⅛ ⅛⁹ 

Ҝ ─ ─ ╩ ∆╢⁹ 

  Ẽ ─ ⁸ ⌐ ↕╣√ ╩ ⇔√ꜞ☻◒ ⁸  

─ ⁹ 

     Ҝ ╛ ⁸ ╩◦☻♥ⱶ ≢ ⇔⁸  

─◌fiⱨ□꜠fi☻⌐ ≢⅝╢⅛ ⅛─ ╩ ∆╢⁹ 

  Ẽ ─☻♩꜠☻⌐⌂╠⌂™ ⌐≈™≡ ∆╢⁹ 

     Ҝ ◘כⱦ☻ ─ →⌐⌂╠⌂™╟℮⌐ ⇔≈≈⁸ ⌂ ⅜  

╦╣╢ ─ ─ ⁹ 

  Ẽ ≤ IoT ◦☻♥ⱶ─ ─ ⁹ 

     Ҝ ≤ IoT ◦☻♥ⱶ ─ ╩ ╢ ≤  

⌐≤∫≡─ ⅜№╢⅛ ⅛─ ╩ ℮⁹ 

     Ҝ ≤ IoT ◦☻♥ⱶ─ ─ ≤⁸ ─ ⁸  

─ ⌐╟╢ ─ ╩ ℮⁹ 

  Ẽ ─ ◦☻♥ⱶ≤─ ⁸ ☿◐ꜙꜞ♥▫╩ ⇔√ ◦☻♥ⱶ─ 

⁹ 
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4.3  ⌐╟╢ ─  

 

ᵑ ╡꜡Ⱳ♇♩ 

⌂ ⅝ ⅜╡─ ╛⁸ ∟ ⅜╡ ─ ⅜ ↕╣╢↓≤⌐╟╡⁸ 

─ ─ ⅜ ╠╣╢⁹ 

   ╕√⁸ ⅝ ⅜╡─ ⌐╟╢ ⌂ ⅜ ∆╢↓≤⌐╟╡⁸ ⌂™  

⌐⅔↑╢ ⌂ ⅜ ⇔⁸ ─ ⌐ ⅜╢⁹ 

   ⌐ ╦∫≡ ╡꜡Ⱳ♇♩⅜ ┘ ↑╩ ℮↓≤≢⁸ ─↕╠⌂╢ 

ꜞ☻◒ ─ ╛⁸ ⅝ ⅜╡ ⁸ ⅜ ⌐ ↑ ↑╢╕≢─ ⌐  

↓╡℮╢ ─ ה ⌐ ⅜≢⅝╢⁹ 

   ─▬fiⱨꜟ◄fi◙ ≤⇔≡⁸ 

╗ ↄ ╩⅔ ╡⇔⌂↑╣┌⌂╠⌂™ ╙⁸ 

⌐≡↔ ≤◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╢↓≤ 

⅜≢⅝⁸ √⌂ ☻♃▬ꜟ⅜ ↕╣╢⁹ 

 

 

 

 

ᵒ ╡꜡Ⱳ♇♩ 

─ ™ ⌐╟╡⁸ ─ ─ ⅎ╢ ⅜ ╠╣⁸ ₁⌐ 

⇔√ ─☻ⱦכ◘ ⁸ ⅜ ≤⌂╢⁹ 

   ╕√⁸ ⌐⅔↑╢ ─ ꜞ☻◒⅜ ↕╣╢↓≤≢⁸ ╩  

⌐ ←↓≤⅜≢⅝╢≤≤╙⌐⁸ ─ꜞ☻◒ ╩ ⌐ ℮↓≤⅜≢⅝╢⁹ 

   ↕╠⌐│⁸ ─ ⌂ ─ ╩⁸ ─ ≢  

∆╢↓≤≢⁸ ─ ─☻ⱦכ◘ ─ ⌐ ⅜∫≡™ↄ↓≤⅜ ≢⅝╢⁹ 
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5  ⇔√ ─◦Ⱶꜙ꜠כ◦ꜛfi 

5.1  ◦Ⱶꜙ꜠כ◦ꜛfi─  

  : :  

     ₈ и₉ 

↕™√╕  

   ─ ╛ ⁸ ─  

 

 

 

 

 

 

 

 

 

             Ỏ ≢─ ─  

 

 

 

  

     

↕™√╕  

  ⅝ ⅜╡ ◦☻♥ⱶ⌐ ⌂☿fi◘─ ⌐≈™≡ 

꜡Ⱳ♇♩─ ≤ ⌐≈™≡ 

 

 

 

 

 

 

 

 

 

 

 

      Ỏ ╩ ─ ⌐ ≡⁸ ╩ ∫√ 
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6  ─╕≤╘ 

6.1  ─  

⁸╟╡ ─ ⌐ ⇔√ ─☼כ♬ה ╡ ↓⇔╩ ⌐ ⇔≡⅝ 

√⅜⁸▪fi◔כ♩ ╛ⱥ▪ꜞfi◓ ⅛╠ √ ╩ ⌐⁸ ╩ ≡⁸∕─ ─√ 

╘─ ⱥ▪ꜞfi◓ ⅛╠⁸ ─☼כ♬ה ╡╩ ╢↓≤⅜ √⁹ 

╕√⁸ ─ ─╖⌂╠∏⁸ ╩ ™√◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢↓≤ 

≢⁸ ─ ─ ה ─ ⁸ ꜡Ⱳ♇♩─ ╛ ⌐ ↑≡─ 

╙ ⅝ ╡⌐∆╢↓≤⅜≢⅝√⁹ 

 

 

6.2  ─ ╡ ╡ 

 

(1) ⇔√  

  ╟╡ ≢ ╡╟╩☼כ♬╢™≡╣╠╘ ↄ ∆╢√╘⌐⁸  

─ ↔≤⌐⁸ⱥ▪ꜞfi◓ ╩ ™⁸ ⅛╠ ⅎ≡⅝√  כ♬╛

☼╩ ⌐ ╩ ≡⁸∕─ ─ ╩ ≤⇔√ⱥ▪ꜞfi◓╩ ⇔ 

√⁹ 

    ╕√⁸ ─ ╩ ∆╢ ⌐ⱥ▪ꜞfi◓ ╩ ∆╢ 

↓≤≢⁸ ⌐⅔↑╢ ╛ ╖ ╩ ⇔√ ≢─ ╛⁸╟ 

╡ ™ ╩ ℮↓≤⅜ √⁹ 

 

     

꜡Ⱳ♇♩ ─ ⌐№√╡⁸╙─≠ↄ╡ ─ ╛ⱡ►Ɫ►≤⁸ 

─ ─ ≤╩ ↕∑╢↓≤≢⁸ ─ ⌐ 

↑√ ╡ ╖╩ ℮↓≤⅜ √⁹ 

 

 

(2) ⇔√  

ⱶ⁸כⱪⱱכꜟ◓╛ ⱱכⱶ ꜚ♬♇♩  

⁸ ─ ⌐╟∫≡⁸ ∆╢꜡Ⱳ♇♩─ ⅜ ⌂╢↓≤⅛ 

╠⁸╟╡ ─ ♩♇◕כ♃╢╘ ╩ ╡ ╗↓≤⌐ ╩ 

⇔√⁹ 

 

   ─ ה ─⌂⅛≢⁸ ≢│ ꜡Ⱳ♇♩⌐ ∆ 

╢ ⅜ ⅝ↄ⁸ ⌂ ⅜ ╘╠╣≡™╢⁹ 

∕─ ≢│⁸≢⅝╢ ╡ ⌂ ꜡Ⱳ♇♩⅜ ≢│ ╘╠╣≡⅔╡⁸ 

꜡Ⱳ♇♩⌐ ∆╢ ≤ ─Ᵽꜝfi☻─ ╩ ∆╢╕≢⌐ 

╩ ⇔√⁹ 
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7  ─  

   

∆╢  

    ∆≢⌐⁸ ─ ≢⁸ ╩ ⇔≡™╢⅜⁸ ⌐│⁸ ≢№╡⁸

ה ─ ⅜ ≤⌂╢⁹ ─ ≢╙ ╠⅛≤⌂∫≡™╢ ╡⁸◖

☻♩ ╛⁸꜡Ⱳ♇♩⌐ ∆╢ ⅜ ™↓≤⅛╠⁸ ה ╩ ⇔≡⁸

⌂ ╡꜡Ⱳ♇♩≤ ∂↕∑⌂™⁸ ⌐╛↕⇔™꜡Ⱳ♇♩╩ ∆↓≤≤⇔≡™╢⁹ 

 

   ≢ ↕╣╢╟℮⌐⁸ │⁸ ⌐ ╩⇔≡⅔╡⁸2013 ⱬ⁸≢☻כ

≢ 6,000 ⌐─╓╢⁹ 

   ╕√⁸ ─ ╩☻ⱦכ◘ ↑≡™╢ ╙ ≢№╡⁸27 ⱬכ☻≢ ≢ 

5,000 ⌐ ↄ ™≢№╢⁹ 
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☻ⱦכ◘  

 

   

  

1 

 

2 1 2 3 4 5 

 

65

 

4,883.9

100.0  

100.0) 

500.1 

10.2) 

596.0 

12.2) 

948.0 

19.4) 

942.6 

19.3) 

724.5 

14.8) 

652.8 

13.4) 

519.6 

10.6) 

 

1,423.7

29.2  

100.0) 

135.3 

9.5) 

147.9 

10.4) 

288.5 

20.3) 

308.3 

21.7) 

232.0 

16.3) 

183.3 

12.9) 

128.2 

9.0) 

 

3,460.1

70.8  

100.0) 

364.7 

10.5) 

44804.0 

13.0) 

659.3 

19.1) 

634.4 

18.3) 

492.5 

14.2) 

469.6 

13.6) 

391.4 

11.3) 

27 1  

1   %  

2 65 65

 

3  

 

 

 ꜟכꜙ☺◔☻─ 

    ≢ ⇔≡™╢ ╡⁸≢⅝╢∞↑ ─ ╩ ∆╢√╘⁸ ☻♥♇

ⱪ≢│⁸ ─ ™ ◦☻♥ⱶ╩ ─ ≤⇔≡ ⅎ≡™╢⁹ 

   │⁸ ─ ⌐ ╩⇔≡™ↄ ≢№╡⁸ ≤⇔≡│  

╩ ⅎ≡™╢⁹ 

─ ⌐≈™≡│⁸ ☼כ♬─ ⌐ ─☼כ◦⁸ ⌐╙ 

─≠ↄ╡ ⁸╕√ ≤ ⁸∕╣∙╣─ ≤⇔≡  
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≤ ⁸↕╠⌐│ ⱷכ◌כ⌐╙ ⇔≡™√∞™≡⅔╡⁸  

ה☼כ♬─ ╩ ⇔⁸∕╣⌐ ⅎ╠╣╢ │ ⌐ ↕╣≡™╢≤ ⇔ 

≡™╢⁹ 

╙⁸ ⌐≡⁸ ⱪ꜡☺▼◒♩─ ╕≢ ╘≡™ↄ ≢№╢⁹ 

 

╕√⁸ ╡ ╪∞ ⌐⅔↑╢ ⱷ◌♬☼ⱶ─ ╩⁸  

╡꜡Ⱳ♇♩⌐ ╖ ╖⁸ ꜞ☻◒ ─ ╙ ⇔≡™⅝√™⁹ 

 

 

֘ ֙ 

30  31  32  33  

34  1/4 2/4 3/4 4/4 1/4  2/4 3/4 4/4 1/4  2/4 3/4 4/4 1/4 2/4 3/4 4/4 

                 

                 

                 

                 

                 

                 

 

 

⌐ ≠ↄ  

 

 

ה ─  

 

─  
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8   

8.1  ─  

꜡Ⱳ♇♩─♬כ◦ה☼כ☼ ─ ╡ ᵒ  

 

 

꜡Ⱳ♇♩─♬כ◦ה☼כ☼  

 

 

 

 : :  

   ↕™√╕    

    

   ┘  ≡™≈⌐ꜟכꜙ☺◔☻─

▪fi◔כ♩ ⌐≈™≡ 

∕─  

 ─  

   ╟╡ ⌐ ─ ╩⇔√⁹ 

     ╟╡  

         ⌐ ╢ ⌐⁸ ─ ╩ ™⁸  

─ ⌐ ∫√ ⌐≈™≡⁸ ᵒ⌐ ≠⅝ ╟╡ ⇔√⁹ 

   ⅜ ≤⌂╡  

 

       ┘  ≡™≈⌐ꜟכꜙ☺◔☻─

          ╟╡⁸ 

ה           ᵓ₈  ꜡Ⱳ♇♩─♬ה☼כ◦ 

☼כ ₉⌐ ≠⅝ ⇔√ ⁸ ─╟ 

℮⌂ ⅜№∫√⁹ 

 

           

            ─ ╩ ⅎ≡™√∞⅝√™⁹ 

            ╕√⁸▪fi◔כ♩≤ⱥ▪ꜞfi◓≢⁸ ─ ╩ ⅎ╢ 

≤─↓≤≢∆⅜⁸╙∫≤ ╡╩⇔⌂™≤ ─☼כ♬  

│ ⇔™≤ ™╕∆⁹ 

           

            ─ ╩ ⌐ ≢ ⇔≡ 

™√∞⅝⁸∕─ ╙ ╕ⅎ√ ╩⇔√™≤ ∫≡⅔ 

╡╕∆⁹ 

           ╕√ ≈ ─↔ ⌐≈™≡≢∆⅜⁸ │▪fi◔כ♩ ┘ 

ⱥ▪ꜞfi◓ ⌐╟╢ ╩ ⅎ≡⅔╡╕∆⁹ 

           ≢∆⅜⁸╙∫≤ ⌂ ⅜↔↨™╕⇔√╠⁸↔ ╩™ 
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√∞⅝√™≤ ™╕∆⁹ 

           

⇔™ ─◖fi☿ⱪ♩╩ ↕⌂™⅛⅞╡⁸ ꜡Ⱳ♇♩│ 

⇔⌂™∞╤℮≤ ™╕∆⁹ 

 

            ⌐≤╠╦╣∏⁸ ⇔™◖fi☿ⱪ♩ ╩ ╡ ╖⁸  

╩╕≤╘√™≤ ™╕∆⁹ 

 

▪fi◔כ♩ ⌐≈™≡ 

          ╟╡⁸ 

ה           ᵔ₈▪fi◔כ♩ ₉⌐ ≠⅝ ⇔√ ⁸ ─╟℮ 

⌂ ⅜№∫√⁹ 

 

           

            ≢ ≤™∫≡╙⁸∕─ │ ⌂╙─⅛╠ ─ 

╙─╕≢№╡⁸ ─ ™⌐≈™≡╙▪fi◔כ♩ ─  

⌐ ╣√ ⅜ ™≤ ™╕∆⁹ 

 

            ꜡Ⱳ♇♩≢ ⁸≥☼כ♬╢⅝≢ ≢⌂™≤ ≢⅝⌂™ 

⌐≥☼כ♬ ↑≡⁸ ╩ ⇔√╒℮⅜ ™≤ ™╕∆⁹ 

            ╕√⁸ ─ │ ╛ ≤™∫√ ─ ╩ 

            №╕╡⅝∟╪≤ ⇔≡™⌂™≤ ℮─≢⁸ ╛  

─ ╩ ⇔√╒℮⅜ ™≤ ™╕∆⁹ 

 

            ╛ ─ ∞↑≢⌂ↄ⁸ ╙ ⇔√╒℮⅜▬ⱷ 

⅜☺כ ╦╡╛∆™≤ ™╕∆⁹ 

 

            ↓─ ⌐│⁸↓─ ≢ ≢⅝╢≤™℮ ⌐⁸ ⅎ⅜  

╘ ╘╠╣√╟℮⌂ ⌐⌂∫≡™╢─≢⁸ ₁⌂  

⅜ ╣╢╟℮⌂ ⌐⇔√╒℮⅜ ™≤ ™╕∆⁹ 

 

            ╘ ⇔√ ⌐ ∆╢ ≢│⌂ↄ⁸ ₁⌂ ⅛╠─ 

⅜ ⅝ ≡ↄ╢╟℮⌂ ™ ⌐ ⇔√╒℮⅜ ™≤ 

™╕∆⁹ 

 

            ─ⱪ꜡☺▼◒♩⌐╙ ↕∑≡™√∞⅝╕⇔√⅜⁸  

│▪fi◔כ♩ ╟╡╙⁸ⱥ▪ꜞfi◓ ─ ⅜╟╡  

⌐ ⇔√ ╩™√∞ↄ↓≤⅜ ╕⇔√⁹ 

⌂─≢⁸ ╙ ⱥ▪ꜞfi◓ ≢ √ ⅜ ↕╣╢ 

≤ ™╕∆⁹ 

 

 



43 

 

∕─  

           ╩ ⇔ↄ ∆╢↓≤╩ ⌐⁸₈ ─ ₉─  

╩ ⇔√⁹ 

⌐≈™≡│⁸ ─ ⌐⁸ ⌐≈™≡  

⌐ ⇔≡™╢ ─ ╩↔ ⇔≡™ 

√∞ↄ↓≤≤⇔√⁹ 

           ╕√⁸ ⌐ ─ ⌐≈™≡ ⇔≡™√∞ↄ╟ 

℮ ⇔√⁹ 

⌐⁸ ─ ╩ ⇔√⁹ 
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꜡Ⱳ♇♩─♬כ◦ה☼כ☼ ─ ╡ ᵒ  

 

 

꜡Ⱳ♇♩─♬כ◦ה☼כ☼  

 

 

 

 : :  

   ↕™√╕    

    

   ─ ⌐≈™≡ 

⌐≈™≡ 

─ ⌐≈™≡ 

           ᵑ▪fi◔כ♩ ─  

           ᵒⱥ▪ꜞfi◓ ─  

⌐≈™≡ 

           ᵑ▪fi◔כ♩ ─  

           ᵒⱥ▪ꜞfi◓ ─  

─  ≡™≈⌐ꜟכꜙ☺◔☻╖

∕─  

 

─  

   ╟╡ ⌐ ─ ╩⇔√⁹ 

     ╟╡  

     ⅜ ≤⌂╡  

 

       ─ ⌐≈™≡ 

          ╟╡⁸ 

ה           ᵑ₈ ─ ⌐≈™≡₉⌐ ≠⅝ ⇔≡™ 

√∞™√⁹ 

          ™≢ ╟╡⁸ 

ה           ᵑ-1₈ ─  ₉⌐ ≠⅝ ⇔√⁹ 

 

     ⌐≈™≡ ─  

╟╡⁸ 

ה           ᵒ₈ ─ ╩ ₉⌐ ≠⅝ ⇔√⁹ 

 

     ─ ⌐≈™≡ 

╟╡⁸ 

ה           ᵓ₈ ─ ─☼כ♬ה  ▪fi◔כ 

♩ ₉⌐ ≠⅝ ⇔√⁹ 

            ™≢ ╟╡⁸ 
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ה            ᵔ₈ ─ ╡ ─☼כ◦ה☼כ♬─ ₉⌐ 

≠⅝ ⇔≡™√∞™√⁹ 

⌐≈™≡ 

╟╡⁸ 

ה           ᵕ₈ ▬ⱷכ☺ ₉⌐ ≠⅝  

⇔√≤↓╤⁸ ─╟℮⌂ ⅜№∫√⁹ 

          

           ─ ⌐≈™≡╙⁸ ₁≤↔ ⇔≡™√ 

∞⅝╕⇔√⅜⁸ │⅛⌂╡ ╪≢™╢≤ ™╕∆⁹ 

           ⇔⅛⇔↓╣∞↑ ≢ ↕╣⌂™─│⁸ ◖☻♩⌐ ⅜ 

№╢≤ ™╕∆⁹ 

           ⌐№√∫≡│⁸ ≤◖☻♩─Ᵽꜝfi☻⅜ ⌐  

⌐⌂∫≡ↄ╢≤ ™╕∆⁹ 

          

           ─ ≤⌂∫≡™╢◖☻♩⌐≈™≡│⁸ ─ ⱥ▪ 

ꜞfi◓ ≢╙ ↄ─↔ ╩™√∞⅝╕⇔√⁹ 

           ╛∕─ ⁸ ◖☻♩ ╙ ⇔⌂⅜╠⁸ ─ 

╩ ⇔≡™⅝√™≤ ™╕∆⁹ 

          

           ─ ⌂™ ⌐⅔™≡⁸↓╣╕≢ ⌂⅛∫√↓ 

≤╩ ≢ ⌐ ≢⅝╢⁸↓╣⅜ ─ ─ 

∞≤ ∫≡⅔╡╕∆⁹ 

≤™℮≤⁸ ⅛ ⅝⌂◖fiⱧꜙכ♃כ◦☻♥ⱶ╩ ⇔ 

≡◖☻♩⅜⅛⅛∫≡⇔╕℮⁸≤™℮▬ⱷכ☺╩⅔ ∟∞≤ ™ 

╕∆⅜⁸ │∟╞∫≤⇔√☿fi◦fi◓ ╩ⱪꜝ☻∆╢∞↑≢⁸ 

↓╣╕≢ ⌂⅛∫√↓≤⅜◒ꜞ▪≢⅝⁸◖☻♩─ ⅛╠⌂™ 

◦☻♥ⱶ╩ ∆╢↓≤╙ ⌂╪≢∆⁹ 

≢ ≤↕╣╢ ─╖╩ ⇔√  

╩ ⇔≡╖╢─╙ ™≤ ™╕∆⁹ 

 

  ≥╙─ ≢│◖♬◌Ⱶⱡꜟ♃─ ╡◦☻♥ⱶ╩ ⇔ 

≡™╕∆⅜⁸ ╒≥⅛⅛╡╕⇔√⁹ 

⌐ ╩ ⇔≡™╕∆⅜⁸ ⌂ ⅜№╢─╙ ⌂ 

≤↓╤≢∆⁹ 

╕√⁸ ─ ≢╙ │ ♁ⱨ♩ ╩ ⇔≡™╕∆ 

⅜⁸ √⌂◦☻♥ⱶ╩ ⇔╟℮≤∆╢≤⁸ ◦☻♥ⱶ≤─ 

⅜ ╣⌂™≤™℮ ⅜№╡╕∆⁹ 

↕╠⌐│⁸ ─ ⅜ ≤↕╣≡™╢ ⁸  

─ ─╟℮⌂ ╩ ⇔√ ─ ⌐╟╡⁸  

─ ⅜ ⇔≢╙ ↕╣╣┌⁸ ⌐╙ ⅜╢≤  

℮─≢⁸−└↓─ⱪ꜡☺▼◒♩╩ ↕∑√™≤ ™╕∆⁹ 
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  │⁸↓─ ᵕ⌐ ─№╢ ╛ ─ ⅜ 

╪≢™ↄ≤™℮ ≢╟╤⇔™─≢⇔╞℮⅛⁹ 

 

  ™ⅎ⁸↓─ ᵕ│№ↄ╕≢╙▪fi◔כ♩ ≤ⱥ▪ꜞfi◓  

╩ ⌐ ⇔√╙─≢∆─≢⁸ │⁸ ⁸ ⁸ 

╙─≠ↄ╡ ⁸►▬☼Ⱡ♇♩ ≤≢⁸꞉כ◐fi◓◓ꜟכⱪ╩ 

⅝╕⇔≡⁸ ↔ ⌐╙↔↨™╕⇔√ ≤◖☻♩─Ᵽꜝ 

fi☻ ╩ ⇔⌂⅜╠⁸ ╘≡╕™╡√™≤ ∫≡⅔╡╕ 

∆⁹ 

─ ⁸≡™≈⌐ꜟכꜙ☺◔☻ ┘⁸∕─ ⌐≈™≡ 

╟╡⁸ 

ה           ᵖ₈ ─ ╣⌐≈™≡₉⌐ ≠⅝ ⇔√⁹ 

⌐⁸ ─ ╩ ⇔⁸꞉כ◐fi◓◓ꜟכⱪ─ 

⌐≈™≡│⁸ ╘≡ ╩ ⇔↔ ↕∑≡™√∞ 

ↄ↓≤≤⇔√⁹ 
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꜡Ⱳ♇♩─♬כ◦ה☼כ☼ ─ ╡ ᵒ  

 

 

꜡Ⱳ♇♩─♬כ◦ה☼כ☼  

 

 

 

 : :  

   ↕™√╕    

    

   9/11 ─ ╖ ⌐≈™≡ 

☼כ♬ ⌐╟╢ ┘ ⌐≈™≡ 

≤ ⌐≈™≡ 

─  ≡™≈⌐ꜟכꜙ☺◔☻╖

∕─  

 

─  

   ╟╡ ⌐ ─ ╩⇔√⁹ 

     ╟╡  

⌐ ╢ ⌐⁸○Ⱪ◙כⱣכ≤⇔≡  

─ ≤ ⁸ ─ ⌐↔ ™ 

√∞™≡™╢ ╩ ⇔√⁹ 

     ⅜ ≤⌂╡  

 

       9/11 ─ ╖ ⌐≈™≡ ┘ 

☼כ♬ ⌐╟╢ ┘ ⌐≈™≡ 

          ╟╡⁸ 

ה           ᵑ₈ ─ ╖ ₉⁸ 

ה ᵒ₈ ⱥ▪ꜞfi◓⌐╟╢ ⌐₉╘≥╕─☼כ♬ה ≠⅝ 

⇔√≤↓╤⁸ ─╟℮⌂ ⅜№∫√⁹ 

 

            ╡꜡Ⱳ♇♩│⁸ ⌐ ⇔⁸  

≤™℮▬ⱷ⁹⅛℮╞⇔≢☺כ 

╕√⁸₈↕™√╕ ─ √⌂ ⱦ☻₉≤™℮─│⁸כ◘  

╩ ∆╢↓≤╩ ≤⇔√╙─⌂─⅛⁸∕╣≤╙  

╡⁸ √⌂ ╩☻ⱦכ◘ ╖ ∆╙─⌂─⅛⁸  

╩│∫⅝╡↕∑√ ⅜ ─ ה ╩ ╘╛∆™≤ ™ 

╕∆⁹ 
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            ─ⱥ▪ꜞfi◓⌐⅔™≡⁸ ꜞ☻◒─ ™  

│ ─ ≤─↓≤≢⇔√⁹ 

⌂─≢⁸ꜞ☻◒─ ™ ╩ ⇔≡⁸∕↓⌐ ⌐ 

≤ ╩ ∆╢≤™℮ ≢ ≢⅝╣┌≤⁸ 

│ ⅎ≡⅔╡╕∆⁹ 

 

≤ ⌐≈™≡ 

╟╡⁸ 

ה           ᵓ₈↕™√╕ ꜡Ⱳ♇♩─♬כ◦ה☼כ☼  

₉⌐ ≠⅝ ⇔√≤↓╤⁸ ─╟℮⌂ ⅜№ 

∫√⁹ 

 

            ∆╢ⱳ▬fi♩╩ ⌐ ⌐⇔√ ≢⁸ ╩ ╘√  

⅜ ™≤ ™╕∆⁹╕√ ⅎ┌⁸ ╩ ⇔≡⅛╠  

⅜ ┼ ↑ ↑╢╕≢─ ─ ⁸ ⌂  

⌐ ↑√ ─ ⅜ ∞≤ ™╕∆⁹ 

ⱳ▬fi♩│⁸ꜞ☻◒─ │™⅛⅜≢⇔╞℮⅛⁹ 

 

            ╙ ─ ⌐ ≢∆⁹ ≢│₈ ─  

╩ ∆╢₉≤ ⅜ ↕╣≡™╕∆⅜⁸ │ 

╙∫≤ ⅛ↄ ⌂╙─⌐⇔√╒℮⅜ ™≤ ™╕∆⁹ 

╕√⁸ ▪◒☿☻─ ⌐≈™≡│⁸ ≤ ⅎ╠╣ 

≡⇔╕℮ ╙№╡╕∆─≢⁸╙℮ ⇔ ⌐ ∆═⅝  

∞≤ ™╕∆⁹ 

 

            ₈ ─ ⌐ ⇔≡ ₁≥─╟℮⌂◔▪╩⇔≡™╢─⅛₉  

╩ ↕╣╢↔ ─ │ ™≢∆⁹∕─╟℮⌂ ⌐⁸  

⇔√ ╩fiכ◦ ∑╢↓≤≢↔ ™√∞ↄ ⌐│⌂ 

╢≤ ™╕∆⁹ 

⇔⅛⇔⁸ ⌐◌ⱷꜝ⅜№╢≤™℮↓≤≢⁸ ⅜ 

╕╠⌂ↄ⌂╢─≢│⁸≤™℮ ╙№╡╕∆⁹ 

            ≥↓╕≢─ ─ ⅎ╢ ╩ ⇔≤∆╢⅛⁸∕─ ─  

            ⅜ ⇔™≤ ™╕∆⁹ 

 

            ⱬ♇♪ ≢─ ⅝ ⅜╡╩ ∆╢∞↑≢⌂ↄ⁸ ─ ⅝ 

╩ ∆╢↓≤⌐╟╡⁸ ⅝ ⅜╡╛ꜞ☻◒ ─  

╩∆╢ ╛⁸╕√ ╩♃כ♦ ∆╢ ╙ │ 

↔↨™╕∆─≢⁸₈↕™√╕ ₉≤™℮⅛╠⌐│⁸ √∟∞ 
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⅛╠↓∕ ╢ ╩ ∫≡⁸ ─☻♥♇ⱪ⌐ ╘≡™ 

⅝√™≤ ™╕∆⁹ 

 

            ▪ⱷꜞ◌╛♦fiⱴ⁸◒כ○ꜝfi♄ ≢│⁸╒≤╪≥─  

≢◌ⱷꜝ⅜ ⌐  │Ɽ♇꜡כꜜ⁸⅜∆╕™≡╣↕

≤─◖Ⱶꜙ♬◔כ◦ꜛfi╩≤╢↓≤⅜ ≤↕╣≡™ 

╕∆⁹ 

ⱪ꜡☺▼◒♩─₈↕™√╕ ₉│⁸ ⌐ ─ ╩  

⅛╠ ≢⅝╢≤™℮↓≤≢│⌂ↄ⁸ ⅜≢⅝╢ ≤™∫ 

√◖Ⱶꜙ♬◔כ◦ꜛfi♠כꜟ≤⇔≡ ≢⅝╢ ╩  

∆╢≤⁸╙∫≤↓─ ─ │ ╕╢≤ ™╕∆⁹ 

 

            ─ ≢─ ─ ╩ ↕∑√╒℮⅜ ™ 

≤ ™╕∆⁹ 

 

─ ─ ╙ ≤⌂╢─⅜⁸ ─ ╩ ™ → 

≡ ∆╢⁸≤™℮≤↓╤≢∆─≢⁸ ─ ─  

│№ↄ╕≢╙ ─ ≈≤⇔≡ ⅎ≡™╕∆⁹ 

 

─  ≡™≈⌐ꜟכꜙ☺◔☻╖

╟╡⁸ 

ה           ᵔ₈ ─ ╣⌐≈™≡₉⌐ ≠⅝ ⇔⁸ ─  

─ ╩ ⇔√⁹ 

 

        ⌐○Ⱪ◙כⱣכ─ ─ ≤  

⌐◖ⱷfi♩╩™√∞⅝⁸ ⇔√⁹ 
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꜡Ⱳ♇♩─♬כ◦ה☼כ☼ ─ ╡ ᵒ  

 

 

꜡Ⱳ♇♩─♬כ◦ה☼כ☼  

 

 

 

 : :  

   ↕™√╕    

    

   ─ ⌐≈™≡ 

─  ≡™≈⌐ꜟכꜙ☺◔☻╖

⌐ ↑√ ◖fi☿ⱪ♩ ⌐≈™≡ 

∕─  

─  

   ╟╡ ⌐ ─ ╩⇔√⁹ 

     ╟╡  

     ⅜ ≤⌂╡  

 

       ─ ⌐≈™≡ ┘ 

─  ≡™≈⌐ꜟכꜙ☺◔☻╖

          ╟╡⁸ 

ה           ᵑ₈ ─ ⌐≈™≡₉ 

ה ᵒ₈ ─ ⌐₉≡™≈⌐ꜟכꜙ☺◔☻╖ ≠⅝ ⇔ 

√ ⁸ ─╟℮⌂ ⅜№∫√⁹ 

 

           

            ᵒ─ Ɑכ☺ ─ ⌐⁸₈ ≤╙ ⌂ ♦ 

fiⱴכ◒ ₉≤ Ɽ♇꜡כꜜ⁸₈⅜∆╕╡№⅜ ₉⌐  

™╕∆⁹ 

 

       ⌐ ↑√ ◖fi☿ⱪ♩ ⌐≈™≡ 

          ╟╡⁸ 

ה           ᵓ₈↕™√╕ ─ ╡ ᵒ₉⌐ ≠ 

⅝ ⇔√ ⁸ ─ ⌐≈™≡⁸ ⁸  

╟╡ ⅜⌂↕╣√⁹ 

           

            ⌐№╢ ─ │⁸╕∞ ⅜ ⅜∫≡™ 

╢ ⌐ ⅞╕∑╪⁹ 

│ ⌐◌ⱷꜝ╩ ⇔⁸∕─◌ⱷꜝ⌐≡ ╩  

⇔⁸ ↑⌂⅜╠ ∆╢◦☻♥ⱶ╩ ╖ ╗ ≢∆⁹ 
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            ─ ⌐№╢ ™∆│⁸ ╛ ╩ ⇔ ⌂  

⌐│ ╕⌂™ ⁸ ╩ ⇔√ ≢∆⁹ 

─ │⁸◖Ⱶꜙ♬◔כ◦ꜛfi╩≤∫≡™╢ ≢⇔≡⁸ 

╠ ⅛ ⇔ ↑√╡⁸≥↓≥↓┼ ⅝√™ ≤ ⇔ ↑╢ 

≤⁸∕─ ⌐ ∆╢╟℮⌐⌂∫≡™╕∆⁹ 

╩ ⇔≡™≡⁸ ⌐ ⅜ ∟ ⅜∫√∞↑≢│⌂ↄ⁸ 

∟ ⅜╢∕─ ⅝╩ ≡⁸↓─ │∕─ ≥─╟℮⌂ ⅝ 

╩∆╢⅛≤™℮ ╙⇔⌂⅜╠ ≢⅝√╡⁸ ↕╣√  

╩ ⇔≡ ⅜ √╡⁸ ≤™∫√◖fi☿ⱪ♩≢ ⇔ 

√╙─≢∆⁹ 

─Ᵽ▬♃ꜟ♦כ♃╙ ╡ ╪≢⁸╟╡ ─ ™  

─ ╛ ╙ ╢─≢∆⅜⁸ ≢  

╘╠╣≡™╢─│⁸≤⌐⅛ↄ ⅛≈ ─  

≤─↓≤≢∆─≢⁸◖☻♩ ╛ ╙ ⇔⌂⅜╠  

╩ ⇔≡™ↄ ⅜№╢≤ ™╕∆⁹ 

 

│ ₁⌂▪▬♦▪╩ ╡ ╖∆⅞≡™╕∆─≢⁸ ⁸  

⌐ ⌂ ⁸◖☻♩ ╩ ⇔⁸ ╩ ╡⌂⅜╠ 

⌐╕≤╘≡™⅝√™≤ ™╕∆⁹ 

 

ꜚ♬♇♩ ─ ≢∆≤⁸ ─ ⅜ ─  

─ ╡╩⇔≡™╕∆⅜⁸ ⁸ ∏≈ ╩ 

↑≡ ╩ ⇔≡™╢ ≢∆⁹ 

╡꜡Ⱳ♇♩─ ╩ꜚ♬♇♩ ⌐ 

│☼כ♬╡⌂⅛⁸≥╢ ↄ⌂╢≤ ™╕∆⁹ 

 

─ ⁸ ≤ ≤™∫√╟℮⌐⁸₈  

─√╘⌐₉≤™℮≤↓╤⅜ ↄ⌂╡∆⅞≡⇔╕∫≡™≡⁸↓ 

♩♇◕כ♃─ ⅜ ╡ ╘⌂™≤⁸◖fi☿ⱪ♩⅜ ╕╠⌂™ 

≤ ™╕∆─≢⁸ ─ ⌐╙№╡╕⇔√╟℮⌐⁸ꜚ 

♬♇♩ ─ ⌐ ╩ ≡╢─│⁸ ⌐ ∞ 

≤ ╙ ™╕∆⁹ 

 

─ ≢│⁸╛│╡ ⅜ ─ ≤⌂∫≡ 

⅔╡╕∆─≢⁸™⅛⌐⇔≡ ⌂ ╩꜡Ⱳ♇♩⅜◌Ᵽכ≢ 

⅝╢─⅛⁸╕√⁸™⅛⌐⇔≡ ─ ╩ ←↓ 

≤⅜≢⅝╢─⅛⅜⁸ ≥╢⌂⌐ⱴכ♥─ ™╕∆⁹ 

↓─ ⌐≈™≡│⁸№╕╡┬╣╢↓≤⌂ↄ ⌐ ╡ 

╘√╠ ™≤ ™╕∆⁹ 

 



52 

 

         ─ ⅛╠™√∞™√ ╩ ╕ⅎ⌂⅜╠⁸  

╩╕≤╘≡™ↄ↓≤≤⇔⁸ ⇔√⁹ 
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☼כ♬  8.2 ≢ ⇔√▪fi◔כ♩╛ⱥ▪ꜞfi◓ ─  

(1)  

 ╕∏ ≤⇔≡⁸▪fi◔כ♩ ⌐╟╡⁸ ⌐ ⅜ ⇔≡ 

™√ ⁸≥☼כ♬╛ ⌐ ⅜ ⅎ≡™╢ ─≥☼כ♬╛ ⌐≈™≡  

⇔√⁹ 

ⱥ▪ꜞfi◓ ⌐⅔™≡│⁸ ╢™≡∫⌂≥☼כ♬╛ ╛⁸ ─  

─ ⁸▪fi◔כ♩ ≢│ ≢⅝⌂⅛∫√ ⌐≈™≡ ╩ ∫√⁹ 

 ∕─ ─ ⱥ▪ꜞfi◓ ≢│⁸ⱥ▪ꜞfi◓ ⌐≡ √ ─☼כ♬╛ ╩ 

╙≤⌐ ╩ ≡⁸∕─ ╩ ∆╢↓≤╩ ⌐ ⇔√⁹ 

 

 

(2)  

 

▪fi◔כ♩ ─   

 

ᵑ▪fi◔כ♩ ─  

ₐ ─ ╡ ₑ╩♥כⱴ≤⇔√ ⌐⅔↑╢  ─☼כ♬ה

╩ ╠⅛⌐⇔⁸ ꜡Ⱳ♇♩הIoT ─ ⌐ ↑√ ה ╩ ∆╢⁹ 

 

ᵒ▪fi◔כ♩ ─  

A  2017 8 ₩2017 9  

B  ─ ה  

C ▪fi◔כ♩  79  

 

ᵓ▪fi◔כ♩ ⌐⅔↑╢  

ₒ ⌐ ∆╢►▼▬♩ ↑ₓ 

⌐ ─ ↑─ ╩ ⌡╢ ⌐≈™≡│⁸ ╛ ∆╢ 

⌐⅔↑╢ ╩ ╢√╘⁸ ─ ⌐╟╡ ⌐►▼▬♩ ↑╩  

∫√⁹ 

↑╩∆╢ ⌐≈™≡│⁸∕╣∙╣─ ⌐ ⇔⁸1 ≤⇔√╙─⌐ 

│ 3 ⁸2 ≤⇔√╙─⌐│ 2 ⁸3 ≤⇔√╙─⌐│ 1 ╩∕╣∙╣ ∂⁸ⱳ 

▬fi♩─ ⌐⅔↑╢ ╩ ⇔√⁹ 
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92.4%

7.6%

0% 20% 40% 60% 80% 100%

(n=79)

44.3%

31.6%

10.1%

8.9%

2.5%

1.3%

1.3%

0.0%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

(n=79)

 

▪fi◔כ♩ ─  

ₒ ─ ⌐≈™≡ₓ 

ᵑ ⇔≡™╢ ─  

     ▪fi◔כ♩ ⅜ ⇔≡™╢ ─ │⁸₈ ⱱכⱶ₉ 

⅜ 44.3 ≤ ╙ ↄ⁸ ™≢₈ ⱱכⱶ₉⅜ 31.6 ≤⌂∫≡™╢⁹ 

↓─ ≢ ╩ ╘≡™╢⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵒ ─  

▪fi◔כ♩ ─ ─ │⁸ ⅜ 9 ╩ ╘⁸ ⅜ 1  

≤⌂∫≡™╢⁹ ─╒≤╪≥│⁸ ≢№╢⁹ 2  
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43.0%

43.0%

14.0%

0% 10% 20% 30% 40% 50%

(n=79)

67.1%

17.8%

2.8%

12.3%

0% 10% 20% 30% 40% 50% 60% 70%

(n=79)

 

ᵓ  

     ▪fi◔כ♩ ─ │⁸ ⁸ ≤╙⌐ 43.0 ≢ ₁≤⌂∫≡™╢⁹√∞⇔

⅜ 14.0 ™╢⁹ 3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵔ  

▪fi◔כ♩ ─ │⁸ ⅜ 67.1 ≤ ╩ ╘⁸Ɽכ♩  

⅜ 17.8 ≢№╢⁹ ─ ≢№╢⁹√∞⇔⁸ ⅜ 12.3  

™╢⁹  
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32.9%

21.5%

17.7%

6.3%

21.6%

4

5 9

10 14

15

0% 5% 10% 15% 20% 25% 30% 35%

(n=79)

22.8%

21.5%

27.8%

8.9%

8.9%

10.1%

20

30

40

50

60

0% 5% 10% 15% 20% 25% 30%

(n=79)

 

ᵕ  

▪fi◔כ♩ ─ │⁸10 ─ⱬ♥ꜝfi⅜ ─ ╩ ╘≡ 

™╢ ⁸ ─ ─ ™ ⅜ ─ ╩ ╘≡™╢⁹ 5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵖ ─  

▪fi◔כ♩ ─ │⁸40 ⅜ 27.8%≤ ╙ ↄ⁸ ™≢ 20 ⅜ 22.8 ⁸ 

30 ⅜ 21.5 ≢ ™≡™╢⁹50 ⁸60 ╙∕╣∙╣ 8.9 ≤⌂∫≡™╢⁹ ⅝ 

╡─ ╩ ⌐ ™ ─ ⅜ ⌐ ⇔≡™╢⁹ 6  
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1.3%

43.0%

48.1%

3.8%

3.8%

0 9

10 49

50 99

100

0% 10% 20% 30% 40% 50% 60%

(n=79)

100.0 

92.4 

92.4 

84.8 

77.2 

65.8 

55.7 

13.9 

0.0 20.0 40.0 60.0 80.0 100.0 120.0

з

100.0%

 

ᵗ ⇔≡™╢ ─  

▪fi◔כ♩ ⅜ ⇔≡™╢ ─ │⁸50 99 ⅜ 48.1%≤  

╩ ╘⁸ ™≢ 10 49 ⅜ 43.0 ≤⌂∫≡™╢⁹ ─ ⅜ ™↓ 

≤⅜ ╦╣╢⁹ 7  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪fi◔כ♩ ─  

 

з ─₈ ₉⌐≈™≡ 

 №⌂√⅜ ⇔≡™╢ ( )⌐⅔™≡⁸ ─ ╩ ₁ ∆╢⌐

№√╡⁸ ╛ ⁸ ⇔≡™╢ ─ ╩ ⅎ≡

↕™⁹ ─ ⅛╠⁸ ∆╢ ╩ ≡⅔ ┘ ↕™⁹ 
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16.5

13.9

10.1

8.9

6.3

5.1

5.1

3.8

55.7

0.0 10.0 20.0 30.0 40.0 50.0 60.0

з

100.0%

 

⇔≡™╢ ─ │⁸₈ᵑ ה ₉⅜ 100.0 ≢ ╙ ↄ⁸

™≢₈ᵓ ₉≤₈ᵔ ה ₉⅜ ₁92.4 ≢ ╪≢™╢⁹ ─

⅜ ⌐ ⅜∫≡™╢⁹ ⁸₈ᵖ ₉─ ⅜ 55.7 ≤ ⌂⅛∫√⁹╕√⁸₈ᵘ

∕─ ₉╩ ⅝ ↕╣√ ≡─ ╩ ⇔≡™╢ │⁸24.1 ≢№∫√⁹₈ᵘ∕─ ₉

─ ⌂ ╩╖╢≤⁸ ⁸ ⁸ ⁸↔ ⅛╠─ ⌂≥⅜ →╠

╣≡™╢⁹⌂⅔⁸ │♀꜡≢№╢⁹ з  

 

 

 №⌂√⅜ ⇔≡™╢ ( )⌐⅔™≡⁸ ─ ╩ ₁ ∆╢⌐

№√╡⁸ │ ⇔≡™⌂™⅜⁸ ⇔≡™⅝√™ ─ ⅜↔

↨™╕⇔√╠⁸ ⅎ≡ ↕™⁹ ─ ⅛╠⁸ ∆╢ ╩ ≡⅔ ┘ ↕™⁹ 

 

│ ⇔≡™⌂™⅜⁸ ⇔≡™⅝√™ ─ ≤⇔≡⁸₈ᵖ ₉

⅜ 16.5 ≤ ╙ ↄ⁸ ™≢₈ᵒ ₉⅜ 13.9 ⁸₈ᵕ ה ₉⅜ 10.1 ⌂≥─

≤⌂∫≡™╢⁹↓╣│⁸ ⇔≡™╢ ─ ≢ ⌂™ ─ ⇔─ ≤⌂

∫≡™╢⁹√∞⇔⁸ ⅜ 55.7 ≤ ╩ ╘≡™╢⁹ з  
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96.2

22.8

3.8

0.0

0.0

0.0 20.0 40.0 60.0 80.0 100.0 120.0

100.0%

 ─ 1≢⅔ ⅎ™√∞⅝╕⇔√ ─ │⁸ ≥─╟℮⌂ ≢

↕╣≡™╕∆⅛⁹ ─ ⅛╠ ≈⅔ ┘ ↕™⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 │⁸ ≢№╢⅜⁸ │ 18 ⅔╡⁸ ─ 22.8 ⌐ ∫√⁹ ∫≡⁸

╩ ≤⇔≡ ∆╢⁹ ≤⇔≡ ⇔√ ⁸₈ᵑ ⌐╟╢ (

⅝)₉⅜ 96.2 ≤ ╙ ↄ⁸ ™≢₈ᵔⱤ♁◖fi₉⅜ 22.8 ⁸₈ᵒ♃Ⱪ꜠♇♩₉⅜ 3.8 ≢⁸

☻ⱴכ♩ⱨ◊fi╩ ⇔≡™╢ │♀꜡≢№∫√⁹╕√⁸ ⇔√ 18 ⅜⁸

₈ᵑ ⌐╟╢ ( ⅝)₉≤₈ᵔⱤ♁◖fi₉╩ ⇔≡™√⁹₈ᵑ ⌐╟╢

( ⅝)₉─╖⅜╒≤╪≥≢⁸ ─ ⅜₈ᵑ ⌐╟╢ ( ⅝)₉≤₈ᵔⱤ♁

◖fi₉╩ ⇔≡™√⅜⁸ ─ ⅜ ⇔≡™╢≤│ ™ ™ ≢№╢⁹↓╣│⁸

⅜ ⇔≡™╢ ─ ⌐ ⇔⁸ ─≤↓╤₈ᵑ ⌐╟╢ (

⅝)₉─╖≢╙⁸ ─ ⌐ ⅜⌂™√╘≤╖╠╣╢⁹ з-3  

 

 

 ─ ≢⅔ ⅎ™√∞⅝╕⇔√ ─ ─ ─ ⌐⅔™≡⁸

ה ⌐ ∂╢↓≤│↔↨™╕∆⅛⁹ ─ ⅛╠⅔ ┘ ↕™⁹ 

╕√⁸ ∂╢↓≤⅜№╢ │⁸≥─╟℮⌂ ╛ ≢ ה ↕╩ ∂╢⅛⁸

⌐⅔ ⅛∑ ↕™⁹ 

 

─ ─ ─ ─ ≢№╢₈ ⌐╟╢ ⅝ ₉≢│⁸

₈ᵑ ה ⌐ ∂╢↓≤⅜№╢₉≤∆╢ ⅜ 51.9%≤ ╩ ╘⁸₈ᵒ ה

⌐ ∂╢↓≤│ ™₉─ 44.3 ╩ 7.6 ∫≡™╢⁹ з  

ה  ⌐ ∂╢ ⌂ ≤⇔≡⁸ ─╟℮⌂ ⅜ →╠╣≡™╢⁹ 

ה ⅜⁸ꜞ▪ꜟ♃▬ⱶ≢ ╩ ≢⅝∏⁸ ─ ⅜ ⇔™⁹ 

ה ╩♃כ♦─ ⇔√╡⁸ ⇔√╡∆╢ ⌐ ╩ ∆╢⁹ 

ה ⅝∞≤ ╖≠╠⅛∫√╡⁸ ⅎ⅜№∫√╡⇔√ ⁸ ⅝ ↕⌂™≤™↑⌂™⁹ 

ה ⅜ ∆╢↓≤⅜№╡⁸ ─≢╕╣↓ה⁹╢№≢ ─ ☻Ɑכ☻─ ⅜

≢№╢⁹ 
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8.9

6.3

20.3

60.8

3.7

20

30₩50

60₩80

90

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

и

51.9 44.3 3.8

0% 20% 40% 60% 80% 100%

з

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₈ ─ ╡ ₉⌐≈™≡ 

 

 №⌂√⅜ ⇔≡™╢ ( )⌐⅔™≡⁸ (⅔ )⌐ ⇔Γ

─ Δ⅜⁸ ╘╢⅔⅔╟∕─ ╩⅔ ⅛∑ ↕™⁹ 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

─ ⌐ ╘╢ò ─ ó─ ⅜₈ 9ᴖ0 ₉─ ≢─

│ 6 ⁸₈ᵓ60 80 ₉│ №∫√⁹ ◔▪╩ ≤⇔≡™╢ ─

⅜ ™ ≢ ⌐ ⇔≡™╢ ─ ⅜ ™↓≤⅜ ╦╣╢⁹ и  
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0.0

0.0

25.7

74.3

0.0

0.0

12.0

28.0

48.0

12.0

8.9

6.3

20.3

60.8

3.7

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

20

30₩50

60₩80

90

и

 

ⱱכⱶ≤ ⱱכⱶ─◒꜡☻  

─ ≢ ⅜⁸ ה ╩ ╘≡™╢ ⱱכⱶ≤

ⱱכⱶ⌐≈™≡◒꜡☻ ╩ ∫≡╖√⁹ ⱱכⱶ≢│⁸ ⌐ ╘╢ò

─ ó─ ⅜ 60 ─ ≢ ⌐ ⇔≡™╢ ─ │ 76.0 №╢ ⁸

ⱱכⱶ≢│⁸30 50 ─ ≢ ⌐ ⇔≡™╢ │⌂ↄ⁸ ≡ 60

─ ≢─ ≢№╢⁹ ⱱכⱶ│⁸ ⱱכⱶ╟╡╙

⌐ ╘╢ò ─ ó─ ⅜ ↄ⌂∫≡™╢⁹↓─ ≤⇔≡│⁸

≤ ⅜ ⌐№╢↓≤⌐ ⅎ⁸ ⅜ ⇔≡™╢ ≢⁸2015 ╟╡⁸

≤⇔≡⁸ ⱱכⱶ┼─ │⁸ ─ ⌐ ↕╣⁸

≢─ ⅜ ⌂ ─ ╩ ∆╢ ≤⇔≡─ ⌐ ╩ ↄ↓≤⌐⌂∫

√↓≤⅜ →╠╣╢⁹ и ─◒꜡☻  
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10.5

10.1

12.6

28.4

17.0

33.7

8.5

з

иa

иb

йa

йb

к

M

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

и

 ─ ≢⅔ ⅎ™√∞™√Γ ─ Δ─℮∟₈ ₉

─⅔⅔╟∕─ ╩ ⅎ≡ ↕™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 √╡ ─₈ ₉ ─⅔⅔╟∕─ │⁸₈ᵖꜝfi◒к₉( )

─ ⅜⁸33.7%≤ ╙ ↄ⁸ ™≢₈ᵔꜝfi◒йa₉( )⅜ 28.4 ⁸₈ᵕꜝfi◒йb₉( )

⅜ 17.0 ≤ ™≡™╢⁹₈ ₉⅜ ™ ─ò ─ ó⅜ ™↓≤

⅜ ╦╣╢⁹ и ⁹↓─ ─ ≈≤⇔≡⁸ ≢ ⇔√ ╡ 2015 ╟╡⁸

≤⇔≡⁸ ⱱכⱶ┼─ │⁸ 3 ─ ⌐ ↕╣⁸

≢─ ⅜ ⌂ ─ ╩ ∆╢ ≤⇔≡─ ⌐ ╩ ↄ↓≤⌐⌂∫

√↓≤⅜ →╠╣╢⁹ ≈≤⇔≡⁸ ⱱכⱶ│⁸₈ ─ ₉≤⌂∫≡⅔╡⁸

╩ ↑╢ ╙ ∆╢ ⌐№╡⁸↓─ ─ ╛ ⅜≥↓╢№╙☻כ◔╢∆

→╠╣╢⁹ 

 

( ) ᵖꜝfi◒к ⌐ ╩ ∆╟℮⌂ ה ╛ ─ ↕⅜ ⌐ ╠╣⁸ ⌐ ╩

≤∆╢⁹ 

( ) ᵔꜝfi◒йa ╩ ≤⇔≡⁸ ⌐ ╩ ∆╟℮⌂ ה ╛ ─ ↕⅜ ₁

╠╣⁸ ╩ ≤∆╢⁹  
( ) ᵕ fiꜝ◒йb ╩ ≤⇔≡⁸ ⌐ ╩ ∆╟℮⌂ ה ╛ ─ ↕⅜ ₁ ╠╣⁸

╩ ≤∆╢⁹  

 

 

 Γ ─ Δ─ ⌐⅔™≡⁸≥─╟℮⌂ ⌐⅔ ╡≢∆⅛  

─ ⅛╠⁸ ╕≢⅔ ┘™√∞⅝⁸◌♇◖ ⌐ ╩↔ ↕™⁹ 

╕√⁸⅔ ┘™√∞™√ ⌐ ⇔⁸ ↑≡™╢◔▪⅜↔↨™╕⇔√╠⁸⅔ ⅛∑

↕™⁹ ≢│⁸ ⌐ ⇔≡ ⌐►▼▬♩ ↑╩ ™ ⇔√⁹ ►▼▬

♩ ↑─ │⁸ ▪fi◔כ♩ ⌐⅔↑╢ ⌐ ∆╢

►▼▬♩ ↑ ╩ ™╕∆⁹  
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29.8

14.8

12.8

12.6

10.3

7.4

5.2

3.6

2.9

0.7

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

и

100.0%

─ ó─ ⌐⅔™≡ ∫≡™╢ │⁸ ⅜₈ᵓ ⁸ ─

⌐╟╢ ╛ ₉29.8 ⁸ ⅜₈ᵕ ₉14.8 ⁸ ⅜₈ᵘ ה ─ ₉

12.8 ⌂≥─ ≤⌂∫≡™╢⁹1 ─₈ᵓ ⁸ ─ ⌐╟╢ ╛ ₉│⁸

─ ≤│ ⌂╡⁸ ─ ⌂ ה ╛ ─ ≢№╡⁸ ⅛╠│ ⌐

╖ⅎ∏ ⌂ ⅜ ⇔™ ≢№╢≤ ⅎ╢⁹ и  

─ ∫≡™╢ ⌐ ⇔≡⁸ ⅜ ↑≡™╢ ⌂◔▪│⁸ ─ ╡≢№╢⁹ 

 

ₒ ─₈ᵓ ⁸ ─ ⌐╟╢ ╛ ₉⌐ ∆╢◔▪ₓ 

ה  ─ ╩ ∑∏⁸ ╢ ╡ ∆╢⁹ 

ה  ╩ ™√╡⁸ ╩ ⅎ√╡⇔≡ ∆╢⁹ 

ה  ⇔ ╩ ⅝⁸ ╡⌂⅜╠ ╩ ╢⁹ 

 

ₒ ─₈ᵕ ₉⌐ ∆╢◔▪ₓ 

ה  ≢ ╡╩∆╢⁹ 

ה  ╩ ↄ⇔⁸ ⌐ ╩ ∆╢⁹ 

ה  ⌐ ⅝ ™⁸ ╢⁹ 

 

ₒ ─₈ᵘ ה ─ ₉⌐ ∆╢◔▪ₓ 

ה  ─ ─ ╩ ⇔⁸ ⌐⁸♩▬꜠⌐ ⇔√╡⁸ ↑⇔ ╩

∫√╡∆╢⁹ 

ה ╩ ∆╢⁹ 

ה ה ╩ ⇔≡╙ ╘⌂™⁹ 
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70.9

67.1

10.1

35.4

63.3

6.3

1.3

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

и

100.0%

 

 ò ─ ó⌐ ⇔⁸ ⁸ ≢│≥─╟℮⌂ ╡ ╩↕╣≡™╠∫

⇔╚™╕∆⅛  ─ ⅛╠⅔ ┘ ↕™⁹ 

 

ò ─ ó⌐ ⇔⁸ ⁸ ≢ ╦╣≡™╢ ╡ │⁸₈ᵑ ─

─ ≢ ∫≡™╢⁹₉⅜ 70.9 ≤ ╙ ↄ⁸ ™≢₈ᵒⱬ♇♪ ⌐ ☿fi◘╩ ⇔

≡™╢⁹₉⅜ 67.1 ⁸₈ᵕ ─ ⌐ ⇔⁸ ⌂ ↑╩ ∫≡™╢⁹₉⅜ 63.3%

≤⌂∫≡™╢⁹ ⌐╟╢ ⅝ ™√ ╡╛ ↑⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi╩

∂√ ╡⅜ ╦╣≡™╢⁹╕√⁸ │⁸ ╠⅛─ ≢ ─™⅝ ⅛⌂™ ⌂

≥⌐ ∆╢√╘⁸ⱬ♇♪ ─ ☿fi◘╩ ⌐ ⇔≡™╢↓≤⅜ ╦╣╢⁹ 

и   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

꜡Ⱳ♇♩הIoT ─ ⌐≈™≡ 

 

 ⁸ ─ ╛ ╩ ∆╢⌐№√╡⁸ ─ ◌

ꜟ♥ꜟ─ ⌐ │↔↨™╕∆⅛⁹╕√∕─ ╙ ⅎ≡ↄ∞↕™⁹ 

₈ᵓ ⌐ ╩ ⇔≡™╢₉│ 1.3%≤↔ↄ ⌐ ╕∫≡™╢⁹↓℮⇔√

≢⁸₈ᵑ ⅜№╢₉⅜ ╩ ╘ ╙ ↄ⁸₈ᵒ │⌂™₉─ ╩ ⌐

∫≡™╢⁹√∞⇔⁸₈ᵔ │№╢⅜⁸ ⌐│ │ ⇔™≤ ℮₉╙

№╡⁸ ─ ╩ ∆╢√╘⌐│⁸ ╩ ∆╢ ⅜№╢≤ ╦

╣╢⁹ й  

 ─ ⌂ │⁸ ─≤⅔╡≢№╢⁹ 
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48.1 17.7 1.3 27.8 5.1

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

IoT

IoT

54.5

20.5

43.2

50.0

22.7

25.0

31.8

11.4

0.0 10.0 20.0 30.0 40.0 50.0 60.0

й

100.0%

 

 

 

 

 

 

 

 

 

 

 

 

 

₈oᵑ ⅜№╢₉─ ⌂ ₓ 

ה ─ ╛ ⅜ ╣╢⁹ 

ה ─ ╛ ─ ⅜ ╠╣⁸ ─ ⅜☻ⱶכ☼⌐ ╦╣╢⁹ 

₈oᵒ │⌂™₉─ ⌂ ₓ 

ה ≡─ ╩ ⌐ ∑╢─│⁸ ≢│⌂™⁹ 

ה ─ ╡╕№ⱦ☻≢│⁸כ◘כ♦╛ ≢│⌂™⁹ 

₈oᵔ │№╢⅜⁸ ⌐│ │ ⇔™≤ ℮₉─ ⌂ ₓ 

ה ≢ ⇔™⁹ 

ה ─ ☻◐ꜟ ⁹ 

ה ⌐│ ⌂╢ ⅜№╡⁸ ≢│ ⅜ ≢№╢⁹ 

 

 

10 ─ 9 ⌐⅔™≡⁸₈ ⅜№╢₉≤⅔ ⅎ™√∞™√ ⌐⅔ ⅝⇔╕∆⁹≥─

─ ╩ IoT ⇔√™≢∆⅛⁹ ─ ⅛╠ ≈⅔ ┘ↄ∞↕™⁹ 
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│⁸ ≢№╢⅜⁸ │ 21 ⅔╡ ─ 26.6 ⌐ ∫√⁹ ∫

≡⁸ ╩ ≤⇔≡ ∆╢⁹ ≤⇔≡ ⇔√ ⁸₈ᵑ ה ₉

⅜ 54.5 ≢ ╙ ↄ⁸ ™≢₈ᵔ ה ₉⅜ 50.0 ⁸₈ᵓ ₉⅜ 43.2 ⌂≥─

≤⌂∫≡™╢⁹ ⁸ ⇔≡™╢ ─ ╛ ─ ⅜⁸

≢╙ ⌐ →╠╣⁸ ─ ─ ⁸ ─ ╩ ╡√™≤─ ⅜

╖ ╣╢⁹ й  

 

 

11 ─▬ꜝ☻♩─╟℮⌂ ⅜№∫√╠⁸ ∫≡╖√™≤ ™╕∆⅛  

   ∕╣∙╣─ ⌐≈™≡⁸ ─ ⌐⅔ ⅎ ↕™⁹ 

 

⅝☻ⱴכ♩ⱨ◊fi ▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      ћ 

     ╩ ═╢ ≤⁸ ═√ ─ ╩ ∆╢∞↑≢⁸ כꜞ꜡◌╛ ⅜♃כ♦─

⌐ ↕╣╢⁹╕√⁸ ╛ ─ ╙Ɽ♁◖fi⌐ ≡⇔≥♃כ♦⁸╣↕ ה

⅜≢⅝╢⁹ ╩ ⇔⁸ ♃כ♦─ ╙ ⁹ 

 

ה ─ ╩ ╢∞↑≢ ⅜╦⅛╢ 

╩ 

 

─ ╩ ♃כ♦≢  
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54.4 29.1 14.0 2.5

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

A

-

 

─ ⌐≈™≡≥─╟℮⌐ ™╕∆⅛ ╕√∕─ ╙⅔ ⅛∑ ↕™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⅝☻ⱴכ♩ⱨ◊fi ▬ⱷכ☺ ⌐≈™≡⁸₈ᵑ ∫≡╖√™⁸  

⅜№╢⁹₉⅜⁸54.4 ≤ ╩ ╘⁸₈ᵒ ≢│ ∞≤ ℮⁹₉─ 29.1 ╩ 25.3

∫≡™╢⁹ │⁸ ─ ⌐ ≢№╢↓≤⅜ ╦╣╢⁹ й  

 

 

₈oᵑ ∫≡╖√™⁸ ⅜№╢₉─ ⌂ ₓ 

ה ≢ ⅜ ⌐⌂╡⁸ ≢ ≢⅝╢⁹ 

ה ─ ⌂≥⅜╟╡ ⌐ ⅛╢╟℮⌐⌂╢⁹ 

♃כ♦ה ⇔≡ ⅜ ╢ 

  

 

₈oᵒ ≢│ ∞≤ ℮⁹₉─ ⌂ ₓ 

ה ⅜⁸≥↓╕≢ ╩♃כ♦⌐ ⇔⁸ ≢⅝╢⅛ ≢№╢⁹ 

ה ⁸ ╩ ⇔⌂ↄ≡╙ ⅜≢⅝╢√╘⁹ 

ה ⅜ ╩ ≡⁸ ⅎ≡⁸ ⇔≡⁸ ∆╢↓≤⅜ ⅛⌐⌂╢⁹ 

 

 

₈oᵓ∕─ ₉─ ⌂ ₓ 

ה ⌐╟∫≡│ ∫≡╖√™⁹ ⁸ │ ⌂™⁹ 
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 ⱳכ♃Ⱪꜟ Mini ◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩ ▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       ћ 

 ─ ╛ ≢─ ∟ ┘╩ ≤⇔⁸ ─ ╛ ⁸ ╩ ╖ ╡⁸

─ ╛ ⁸↕╠⌐│◖Ⱶꜙ♬◔כ◦ꜛfi⌐╟∫≡ ⌂ ⌐ ↑√◘ⱳכ

♩╩∆╢⁹╕√⁸↓℮⇔√ │ ≡ ⌐ ↕╣⁸ ─ ⅜ ⁹ 

 

 

─ ⌐≈™≡≥─╟℮⌐ ™╕∆⅛ ╕√∕─ ╙⅔ ⅛∑ 

↕™⁹ 

 

 ⱳכ♃Ⱪꜟ Mini ◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩ ▬ⱷכ☺ ⌐≈™≡⁸₈ᵒ

≢│ ∞≤ ℮⁹₉⅜ 49.4 ≤ ╩ ╘⁸₈ᵑ ∫≡╖√™⁸ ⅜№╢⁹₉─ 39.2

╩ 10.2 ∫≡™╢⁹ │⁸B ─ ⌐ ≢№╢↓≤⅜ ╦╣╢⁹ 

й  

 

╣√ ⅛╠╙

─ ⅜  

─ ╩ ⇔⁸ 

┼  

╩ ⇔⁸ 

┼ ╩ 

 

 

 
OK 
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39.2 49.4 8.9 2.5

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

B

-

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₈oᵑ ∫≡╖√™⁸ ⅜№╢₉─ ⌂ ₓ 

ה ⌐™╢ ─ ⅝⌂≥ ─ ⅝ ⅛⌂™≤↓╤╕≢⁸ ⅜ ↄ╟℮⌐⌂╢ 

≤ ╦╣╢⁹ 

ה ≤⌂╢ ⁸ ─ ╛ ⅜ ↕╣╢⁹ 

ה ₁ ⅜ ⌂ ≢╙⁸↓╣⅜№╣┌ ≢≢⅝╢ ╩ ∂≡╙╠ 

ⅎ╢⁹ 

ה ≢│⌂ↄ ≢│ ≤╖╠╣╢⁹ 

 

 

₈oᵒ ≢│ ∞≤ ℮⁹₉─ ⌂ ₓ 

ה ⌐╟╢ ⅜ ─ ≢№╡⁸꜡Ⱳ♇♩≢│ ⅝√◖Ⱶꜙ♬◔כ◦ꜛfi⅜  

╣⌂™⁹ 

ה ⌐╟╢ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ≢⁸ ─ ≢ ╢↓≤⌐ 

╟∫≡ ─ ╩ ╖ ╢↓≤⅜≢⅝╢⁹ 

ה ⅜⁸꜡Ⱳ♇♩⅜ ─√╘⌐№╢⅛ ≢⅝∏⁸ ╛☻כ◔™⌂⇔ ╩  

╢ ⅜№╢⁹ 

ה ∟ ┘ ≢№∫≡╙⁸ ∏⇔╙ ∟ ┘∆╢⁸ ╢≤│ ╠⌂™⁹ 

 

 

₈oᵓ∕─ ₉─ ⌂ ₓ 

ה ─ ⌐│⁸꜡Ⱳ♇♩╩ ™↓⌂∆─│ ⇔™─≢│⌂™⅛≤ ╦╣╢⁹ 

Ⱳ♇♩≢│⁸꜡ה ─ ─ ╩ ╡ ℮─│ ⇔™─≢│⌂™⅛≤ ╦╣╢⁹ 
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 ╡◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩ ▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        ћ 

 ─꜡Ⱳ♇♩⅜ ─ ╡╩⇔⁸ ⌐◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╢⁹ ─

⁸ ─ ╛ ⁸ ╩ ╖ ╡⁸ ─ ╛ ╩⇔⁸ ⌂

⌐ ↑√◘ⱳ⁸⅔⌂⁹╢∆╩♩כ↓╣╠─ │ ≡ ⌐ ↕╣⁸ ─

⅜ ⁹ 

 

 

 

C 1 ─ ⌐≈™≡≥─╟℮⌐ ™╕∆⅛ ╕√∕─ ╙⅔ ⅛∑ ↕™⁹ 

 

╡◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩ ▬ⱷכ☺ ⌐≈™≡⁸₈ᵒ ≢│

∞≤ ℮⁹₉⅜ 53.2 ≤ ╩ ╘⁸₈ᵑ ∫≡╖√™⁸ ⅜№╢⁹₉─ 31.6 ╩ 21.6

∫≡™╢⁹ │⁸ ─ ⌐ ≢№╢↓≤⅜ ╦╣╢⁹ 

й  

 

 

 

 

─ ╩ ⇔⁸ 

┼  

≤─◖Ⱶꜙ♬◔כ◦ꜛfi╛ ─ ⅝⅛╠⁸ ╩◐ꜗ♇♅ 
 

 

OK 
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31.6 53.2 11.4 3.8

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

C

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₈oᵑ ∫≡╖√™⁸ ⅜№╢₉─ ⌂ ₓ 

ה ╛ ─ ⅜ ╡⌂™ ⌐ ≤ ╦╣╢√╘⁹ 

ה ─ ⅜≢⅝⁸ ⇔╛∆™√╘⁹ 

ה ─ ╙⌂ↄ⌂╡⁸ ⇔ ⌐╙⌂╢√╘⁹ 

 

 

₈oᵒ ≢│ ∞≤ ℮⁹₉─ ⌂ ₓ 

ה ─ ⅜ ↑ ╩∆╢↓≤≢ ╙ ⅛╖╩ ∂╠╣╢≤ ℮⅛╠⁹ 

ה ⅜ ⅜∫√╡⁸ ⅜∫√╡⇔≡⁸꜡ Ⱳ♇♩╩ ⇔√╡∆╢↓≤╙ ↕╣╢⁹ 

ה ⌐ ⅜╢↓≤⅜ ↕╣╢⁹ 

 

 

₈oᵓ∕─ ₉─ ⌂ ₓ 

Ⱳ♇♩⅜⁸꜡ה ⌐ ↑ ╣╠╣╢⅛ ─ ⅜№╢⁹ 

Ⱳ♇♩│⁸꜡ה ─ ─ ╩ ╡ ℮─│ ⇔™≤ ╦╣╢⁹ 
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ⱬ♇♪ ⌐⅔↑╢ ╡☿fi◘ ▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

        ћ 

─ ─ ⅝╩ ⇔ ∆╢⁸ ⌂ ה ☿fi◦fi◓ ╩ ⇔√

◌ⱷꜝ⁹ 

─ ⅝╩ ℮↓≤≢⁸ ╛ ─ ≤⌂╢ ─ ⅜ ⁹╕√⁸

╛ ⁸ ⁸ ⅜ ╣√ ⌐│⁸ ⌐ ⌐ ∆╢ ╙ ≈⁹ 

⅜ ⅛⌂™℮∟⌐⁸ ⅜ⱬ♇♪╩ ╣≡⁸ ה ∆╢ ─

╛⁸ ⅝─ ™ ┼─ ™ ⅜ ≤⌂╢⁹ 

 

 

 

─ ⌐≈™≡≥─╟℮⌐ ™╕∆⅛ ╕√∕─ ╙⅔ ⅛∑ ↕™⁹ 

 

 

ⱬ♇♪ ⌐⅔↑╢ ╡☿fi◘כ ▬ⱷכ☺ ⌐≈™≡⁸₈ᵑ ∫≡╖√™⁸

⅜№╢⁹₉⅜ 67.1 ╩ ╘⁸₈ᵒ ≢│ ∞≤ ℮⁹₉─ 21.5 ─ 3.1 ≤⌂∫

≡™╢⁹ │⁸ ─ ⌐ ≢№╢↓≤⅜ ╦╣╢⁹D │⁸ ─

─ ≢ ╙ ─ ⅜ ↄ⁸ ⅜ ↄ⌂∫≡™╢⁹ 

й 6  

 

 

 

 

ћ 

╛ ⁸ⱬ♇♪ ⌐⅔↑╢ ─ ╩

⇔⁸ ┼  

βⱬ♇♪ ⌐⅔↑╢ ─ ─ ⅝⅛╠⁸ ╩◐ꜗ♇♅ 

њ ⱬ♇♪ ⌐ ╡ ↑√☿fi◘ ⅝◌ⱷꜝ⅜ 
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67.1 21.5 8.9 2.5

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

D

-

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

₈oᵑ ∫≡╖√™⁸ ⅜№╢₉─ ⌂ ₓ 

ה ─ ⌐╟╡ ™ ⅜≢⅝╢⁹ 

ה ─☿fi◘כ≢│ ⅎ╢↓≤⅜≢⅝⌂™ ╩ ⅎ╢↓≤⅜≢⅝╢╟℮⌐⌂╢⁹ 

ה ⌐ ≢⅝╢⁹ 

ה ┘ ⇔Ⱳ♃fi╩ ∑⌂™ ─ ⅜≢⅝╢⁹ 

 

 

₈oᵒ ≢│ ∞≤ ℮⁹₉─ ⌂ ₓ 

ה ⁸ ☿fi◘כ≢ ⇔⁸ ─꜠ⱬꜟ╕≢│ ╡≢⅝≡™╢≤ ╦╣╢√╘⁹ 

ה ─∟╞∫≤⇔√ ─ ⅝⌂≥ ≢╙☿fi◘כ⅜ ╡⁸ ─  

⅜ ∆╢≤╖╠╣╢√╘⁹ 

ה │ ≢ ≢⅝╢≤ ╦╣╢⁹ 

 

 

₈oᵓ∕─ ₉─ ⌂ ₓ 

ה ─ ⌐│ ™⅜⁸ⱥꜙכⱴfi◘כⱦ☻≤⇔≡│ ≢№╢⁹ 

ה ─ ╩ ╠∑╢∞↑≢⌂ↄ⁸ ⅝⅜ ⌐╙ ≢⅝╢≤↕╠⌐ ™⁹ 
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34.2

21.8

21.1

12.2

8.0

2.7

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

й

100.0%

12 ₈ ─ ╡ ₉⌐⅔™≡⁸≢⅝╢↓≤⌂╠ ╕√│ ╩꜡Ⱳ♇♩⌐Γ

∑√™Δ │ ≢∆⅛ ─ ⅛╠⁸ 3 ╕≢◌♇◖ ⌐ ╩↔

™√∞⅝⁸ ╕√│ ─™∏╣⅛⌐₈₃₉╩ ↑≡ ↕™⁹ 

 

1≢│⁸ ⌐ ⇔≡ ⌐►▼▬♩ ↑╩ ™ ⇔√⁹ ►▼▬♩ ↑─

│⁸ 3 3 ▪fi◔כ♩ ⌐⅔↑╢ ⌐ ∆╢►▼▬♩ ↑ ╩

™╕∆⁹ ╕√⁸ │⁸ ╩ ╦⌂™ ⌐╟╢ ≤ ⌐ ™≡ ⇔≡™╢⁹ 

 

 

3 ⌐≈™≡ 

⅜ ╕√│ ╩꜡Ⱳ♇♩⌐ò ∑√™ó │⁸₈ᵒ ╩ ⇔⁸

┼─ ₉⅜ 34.2%≤ ╙ ↄ⁸ ™≢₈ᵑ ─ ╡₉⅜ 21.8 ⁸₈ᵔ

─ ₉⅜ 21.1 ─ ≤⌂∫≡™╢⁹ ⅜⁸ ─ ⅛⌂™ ⁸

╩ⱨ◊꜡כ♠╢∆כꜟ≤⇔≡ ≤╖╠╣╢ ⅜ ⌐ →╠╣≡™╢⁹ ⁸ ─꜡

Ⱳ♇♩─ ה ≢│⁸◖Ⱶꜙ♬◔כ◦ꜛfi╛ ╡ ─ ╩꜡Ⱳ♇♩⌐ ∑

╠╣╢╕≢⌐│ ─ ╩ ↄ╕≢⌐ ∫≡™⌂™≤╖╠╣⁸↓─ │ ⌐ ╕∫≡

™╢⁹ й  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Γ ∑√™ó ─ ╩ ╦⌂™ ⌐╟╢ ⅛ ⅛  

⅜ ╕√│ ╩꜡Ⱳ♇♩⌐ò ∑√™ó ─ ─ ─ ⌐≈™≡

╖╢≤⁸ ≢│ ╩ò ∑√™ó⅜ 20.6%⌐ ╕∫≡™╢─⌐ ⇔≡⁸ ╩ò ∑√™ó

⅜ 3.3 ─ 67.5 ≤⌂∫≡™╢⁹ ╩╖╢≤⁸ ⌐⅔™≡⁸ ╩ ∑╢ ╟╡

╙ ╩ ∑╢ ⅜ ↄ⌂∫≡™╢⁹↓─ ⌂ ≤⇔≡ ─ ╩ ╕ⅎ

╢≤⁸ ─╟℮⌂ ⅜ ⅎ╠╣╢⁹ ⌐ │⁸ ⌐╟╢ ⅜ ≢№╡⁸꜡Ⱳ

♇♩≢│ ─№╢ ⅛⌂ │≢⅝⌂™≤ ╦╣╢√╘⁹╕√⁸ ≢│⁸
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22.7 28.1 7.1 10.2 38.9 16.7 20.6
68.2 60.9 89.3 75.5 44.4 33.3 67.5
9.1 10.9 3.6 14.3 16.7 50.0 12.0

100.0 100.0 100.0 100.0 100.0 100.0 100.0

⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi╩ ∂≡ ╠╣╢ ╛ ↄ ⅜№╢√╘⁹ 2⌐꜡Ⱳ♇♩│⁸

⌐ ⇔⌂⅛∫√╡⁸ ⇔√╡∆╢↓⅜ ↕╣╢√╘⁹ 3 ⌐ ⌂╠

⌐ №╢ ╩≤╢↓≤⅜≢⅝╢⅜⁸꜡Ⱳ♇♩≢│ №╢ │≢⅝∏⁸

─◘ⱳכ♩ ≤⇔≡⌂╠ ∑╢↓≤⅜≢⅝╢≤ ╦╣╢√╘≢№╢⁹ й  

 

 

 

 

 

 

 

 

 

 

 

 

 

13 ─ ⌐⅔™≡⁸⅔ ┘™√∞™√ ╩⅔ ⅛∑ ↕™⁹ 

   ─₈ ─ ╡ ₉⌐⅔™≡⁸꜡Ⱳ♇♩⌐Γ ∑√™Δ ─ ≢⁸

↕╣√ ⅜ ⅛∫√ ─ ⌂ │ ─≤⅔╡≢№╢⁹ 

 

 

ₒ ₈ᵒ ╩ ⇔⁸ ┼─ ₉─ ⌂ ₓ 

ה ╛ ─ ╡⌂™ ─ ╩ ◌Ᵽ⁸╢∆כ≤™℮ ≢│ ≤ ╦╣╢ 

√╘⁹ 

ה ⌐ ⅜№∫√ ⌐∆←⌐ ↑≈↑╠╣╢√╘⁹ 

ה ─ ⁸ ─ ⁸ ─ ╛ ╩ ←─⌐ ≈⁹ 

 

 

ₒ ₈ᵑ ─ ╡₉─ ⌂ ₓ 

ה ⌐⁸ ╡⅜ ≢⅝╢≤ ℮√╘⁹ 

ה ─ ╡╩⇔⁸ ה ╩ ╠∑≡ↄ╣╢─│ ≢ ⅛╢⁹ 

ה │ ⌐ ─ ⅜ ™─≢⁸ ─ ╡ │꜡Ⱳ♇♩⌐  

∑⁸ ╩ ⇔≡╙╠ⅎ╣┌⁸ ─ ⌐≈⌂⅜╢⁹ 

 

 

ₒ ₈ᵔ ─ ₉─ ⌂ ₓ 

ה ⌐ ─ ⅝ ⅛⌂™ ─ ⁸ ╡╩⇔≡╙╠ⅎ╢≤ ⅛╢⁹ 

ה ⁸ ꜞ☻◒⁸ ⁸ ─ ⌐⌂╢⁹ 

ה ≢⅝╣┌ ╙ ╢⁹ 
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35.7

20.3

19.3

10.7

9.9

4.1

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

100.0%

14 ₈ ─ ╡ ₉⌐⅔™≡⁸꜡Ⱳ♇♩⌐│Γ ∑╢↓≤⅜≢⅝⌂™Δ

⌐╟╢ ⅜ ∞≤ ℮╙─ ⌐≈™≡ ⅎ≡ ↕™⁹ ─ ⅛╠⁸

3 ╕≢◌♇◖ ⌐ ╩↔ ™√∞⅝⁸ ╕√│ ─™∏╣⅛⌐₈₃₉

╩ ↑≡ ↕™⁹ 

 

1≢│⁸ ⌐ ⇔≡ ⌐►▼▬♩ ↑╩ ™ ⇔√⁹ ►▼▬♩ ↑─

│⁸ 3 A 3 ▪fi◔כ♩ ⌐⅔↑╢ ⌐ ∆╢►▼▬♩ ↑ ╩

™╕∆⁹ ╕√⁸2│⁸ ╩ ╦⌂™ ⌐╟╢ ≤ ⌐ ≠™≡ ⇔≡™╢⁹ 

 

3 ⌐≈™≡ 

₈ ─ ╡ ₉⌐⅔™≡꜡Ⱳ♇♩⌐│ò ∑╢↓≤⅜≢⅝⌂™ó │⁸₈ᵓ

≤─◖Ⱶꜙ♬◔כ◦ꜛfi₉⅜ 35.7 ≤ ╙ ↄ⁸ ™≢₈ᵕ∕╙∕╙ ╡ ⁸꜡

Ⱳ♇♩⌐│ ∑╠╣⌂™₉⅜ 20.3%⁸₈ᵔ ─ ₉⅜ 19.3 ─ ≤⌂∫≡™╢⁹

⌐⁸꜡Ⱳ♇♩─ ה ⌐╙╟╢⅜⁸ │⁸ ─꜡Ⱳ♇♩─ ה ⌐

⇔ ─ ╩ ∑≡™⌂™↓≤⅜ ╦╣╢⁹꜡Ⱳ♇♩⌐│⁸ ╩ⱨ◊꜡כ∆╢

─ ╩ ∑╢↓≤│≢⅝╢⅜⁸ ╩ ∑╢↓≤⅜≢⅝∏⁸ ⌐ ⅜

╩╙∫≡ ∆╢ ⅜№╢≤─ ⅎ⅜ ⌐№╢√╘≤╖╠╣╢⁹ ⌐⁸ │⁸

≤─◖Ⱶꜙ♬◔כ◦ꜛfi│ ─ ⅛╖╩╙∫≡ ∆╢↓≤⌐╟╡ ⌂◖Ⱶꜙ♬◔

⅜fiꜛ◦כ ╣╢≤─ ™⅜ ™↓≤╙ ⇔≡™╢≤╖╠╣╢⁹╕√⁸ ⌐⁸꜡Ⱳ♇♩≢

│⁸ ─ ─ ─ ⌐ ⅝⁸⅝╘ ⅛ↄ ⇔√╡⁸ ⌐ ⌐

⇔√╡∆╢↓≤⅜ ⇔™↓≤⅜ →╠╣╢⁹ й   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

꜡Ⱳ♇♩⌐│ò ∑╢↓≤⅜≢⅝⌂™ ó─ ╩ ╦⌂™ ⌐╟╢ ⅛

⅛ ⅜ ╕√│ ╩꜡Ⱳ♇♩⌐ò ∑╢↓≤⅜≢⅝⌂™ó ─ ─

─ ⌐≈™≡╖╢≤⁸ ≢│⁸ │ò ∑╢↓≤⅜≢⅝⌂™ó │ ∑╢↓≤

⅜≢⅝╢⅜⁸ │ò ∑╢↓≤⅜≢⅝⌂™ó ⅜№╢⁹ │⁸46.5%≤⁸ ╩ò ∑╢↓≤

⅜≢⅝⌂™ó─ 40.1%╩ 6.4 ∫≡™╢⁹ 
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↓─ ⌂ ≤⇔≡ ─ ╩ ╕ⅎ╢≤⁸ ─╟℮⌂ ⅜ ⅎ╠╣╢⁹ 

⌐ │⁸ ⌐╟╢ ╛ ⅛╖─№╢ ╩ ℮↓≤⌐╟╡ ─

╩ ∆╢↓≤⅜≢⅝⁸꜡Ⱳ♇♩⌐ ≡╩ ∑╢↓≤│≢⅝⌂™≤ ⅎ╠╣╢√╘⁹ 

⌐ ─ ≢│⁸꜡Ⱳ♇♩⌐ ─ ╩⁸≥─ ∑╢↓≤⅜≢⅝╢⅛

≤⇔⌂™√╘⁹ 

⌐꜡Ⱳ♇♩≢│⁸ ₁ ∆╢ ─ ─ ╛ ⌐ ⇔⁸ ⌂◖

Ⱶꜙ♬◔כ◦ꜛfi╩ ╡ ∆╢↓≤⅜ ⇔™≤╖╠╣╢√╘≢№╢⁹꜡Ⱳ♇♩╩ ╕√

│ ∆╢⌐⇔≡╙⁸ │⁸ ╩ ⇔√╡⁸ⱪꜝ▬Ᵽ◦כ╩ ⇔√

╡⇔⌂™╟℮⌐ ╡⇔⁸꜡Ⱳ♇♩⅜∕─ ╩ ⌐ √⇔≡™╢⅛╩♅▼♇◒⇔⁸

⌐ ╩╙∫≡ ⌐ √╢↓≤⅜ ≢№╢≤ ⌐⁸∕─ ≢╙№╢≤─

─ ⅜ ⌐№╢≤╖╠╣╢⁹ й  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 ─ 14⌐⅔™≡⁸⅔ ┘™√∞™√ ╩⅔ ⅛∑ ↕™⁹ 

 

14─₈ ─ ╡ ₉⌐⅔™≡⁸꜡Ⱳ♇♩⌐│Γ ∑╢↓≤⅜≢⅝⌂™Δ

⌐╟╢ ⅜ ∞≤ ℮╙─ ╩ ↕╣√ ⅜ ⅛∫√ ─ ⌂

│ ─≤⅔╡≢№╢⁹ 

 

ₒ ₈ᵓ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi₉─ ⌂ ₓ 

ה ≤─◖Ⱶꜙ♬◔כ◦ꜛfi│ ≤ ≢ ⇔√™⁹ ─ ⅛╖╩╙∫≡ ⇔√ 

™≤ ℮⁹ 

ה │⁸◖Ⱶꜙ♬◔כ◦ꜛfi╩≤╢ ≢ ─ ╩ ≡⁸◔▪⌐ ⅛⇔ 

≡™╢√╘⁸꜡Ⱳ♇♩⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi│ ∞≤ ╦╣╢⁹ 

Ⱳ♇♩⅜⁸꜡ה ≢№╢ ─ ╩ ╖ ╡⁸ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ╣╢ 

≤│ ⅎ⌐ↄ™⁹ 

 

 

42.9 38.1 38.8 30.0 51.7 42.8 40.1
38.1 57.1 44.9 60.0 37.9 28.6 46.5
19.0 4.8 16.3 10.0 10.4 28.6 13.4

100.0 100.0 100.0 100.0 100.0 100.0 100.0
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ₒ ₈ᵕ∕╙∕╙ ╡ ⁸꜡Ⱳ♇♩⌐│ ∑╠╣⌂™₉─ ⌂ ₓ 

ה │⁸ ∕╣∙╣─ ╛ ╖⌐ ∂⁸∕─ ₁─ ╛  

⌐ ╦∑⁸ ⌐ ⇔≡™╢↓≤⅜ ™─≢⁸꜡ Ⱳ♇♩⌐∕╣⅜ ╢─⅛⁸ 

⌐ ╦╣╢⁹ 

ה ⅜⁸ ⅝╢ ╩ ∫≡ ⌂ ╩ ∫≡ ↄ⌐│⁸ ⅎ╢ ⅜ ∞ 

≤ ╦╣╢⁹꜡ Ⱳ♇♩⌐│⁸ ⅎ╢ │≢⅝⌂™≤╖╠╣╢─≢⁸ ╡ ⁸ 

꜡Ⱳ♇♩⌐│ ∑╠╣⌂™⁹ 

Ⱳ♇♩≢│⁸꜡ה ⅜ ∂√ ╛ ─ ╩ ╘╠╣√ ⁸ ⌐ ∆╢↓⅜  

⇔™≤╖╠╣╢⁹ 

ה ⅜⁸꜡Ⱳ♇♩ ╩ ⇔ ↑ ╣╢↓≤⅜≢⅝╢⅛≥℮⅛ ≢№╢⁹ 

 

ₒ ₈ᵔ ─ ₉─ ⌂ ₓ 

ה ─ ⅜ ─ ╛ ⅜№╡⁸ ≡╩꜡Ⱳ♇♩⅜ ≢⅝╢≤│ ⅎ⌂ 

™⁹ │⁸ ⌐╟∫≡ ⅛↕╣╢─≢⁸꜡Ⱳ♇♩⅜ ─ ╩≤╠ⅎ≡∕ 

─ ╩ ⌐ ∆╢─│ ⇔™≤╖╠╣╢⁹ 

 

 

 

16 ⁸ ⌐⅔™≡⁸ ꜡Ⱳ♇♩הIoT ─ ה ⅜ ╪≢™⌂™─

⅜ ≢∆⁹ ꜡Ⱳ♇♩הIoT ─ ה ⌐№√╡⁸ ≤⌂∫≡™╢

─│ ∞≤ ™╕∆⅛ ─ ⅛╠ ╕≢╩⅔ ┘™√∞⅝⁸◌♇◖ ⌐

╩↔ ↕™⁹ 

 

≢│⁸ ⌐ ⇔≡ ⌐►▼▬♩ ↑╩ ™ ⇔√⁹ ►▼▬♩ ↑─

│⁸ 3 3 ▪fi◔כ♩ ⌐⅔↑╢ ⌐ ∆╢►▼▬♩ ↑ ╩

™╕∆⁹  

 

⌐⅔↑╢ ꜡Ⱳ♇♩הIoT ─ ה ─ │⁸₈ᵔ ⌐ ╢

⁸ ─ ₉⅜ 31.4 ≢ ╙ ↄ⁸ ™≢₈ᵓ ה ┼─ ₉⅜ 25. ⁸

₈ᵑ ⌐ ∆╢ ₉⅜ 20.0 ─ ≤⌂∫≡™╢⁹ 

 

│⁸ ꜡Ⱳ♇♩╩ ⇔√╡⁸IoT ╩ ⇔√╡∆╢ ⅜ ⇔™

↓≤⅜ ╦╣╢⁹ ꜡Ⱳ♇♩│⁸ ≢№╡⁸ ╩ ⇔≡╙⁸ │ ™╟℮

≢№╢⁹╕√⁸꜡Ⱳ♇♩─ │⁸ ⇔≡⅝≡│™╢⅜⁸ ⌐╟╡ ⌂♩ꜝⱩꜟ

⌐ ∫√╡⁸ ╛≤∫↕─ ╩ ╘╠╣√╡∆╢ ⌐ ⅛≈ ⌂ │ ⇔

™≤╖╠╣≡™╢⁹↕╠⌐⁸ ⌐│⁸ ─ ╩ ⇔⁸ ╩ ∫≡

─ ╩ ∆╢ ⅜№╢⁹꜡Ⱳ♇♩≢│⁸↓─ ╩ ⇔⁸

╩ ⌐ ∂∕─ ╩ √∆↓≤│ ⇔™≤╖╠╣≡™╢⁹↓─ ⁸₈ᵒ ─

↕ ⁸ ⅜ ∫√╒℮⅜ ™ ₉⅜ №╡⁸ ∆╢ ⅜№╢⁹

─ ⅜⁸ ─ ╩ ⌐≢⅝⌂↑╣┌⁸ ╩ ⇔√ ⅜⌂

ↄ⌂╢⁹↓─ ⅜ ≢⅝╢⅛ ⅛⅜⁸ ─ ─ ≈╩ ╢≤╖╠╣╢⁹ 

й  
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31.4

25.1

20.0

17.7

4.9

0.9

IoT

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

й

100.0

 

╕√⁸₈ᵕ∕╙∕╙꜡Ⱳ♇♩⌐╟╢ │⁸ ⌐ ∆╢₉─ │⁸ ⅜ 11.8

≤ ─ 4.1 ⌐ ═ 7.7 ↄ⌂∫≡™╢⁹ ─ ⅛╠∆╣┌⁸ │⁸

╩ ⇔≡™╢╙──⁸ ⌂ ╩ ∫≡™╢≤™℮ ⅜№╡⁸ ─

≤╙ ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17 ─ A D ⌐⁸ ≢ ≤↕╣≡™╢ ꜡Ⱳ♇♩ה │≥─╟

℮⌂╙─⅜↔↨™╕∆⅛  

 

≢ ≤↕╣≡™╢ A D ─ ꜡Ⱳ♇♩ה ≢ ╙ ⅛∫√─│⁸ⱬ♇

♪⅛╠ ▬☻┼─ ─╒⅛⁸ ╩ ∟ →≡─ ⁸ ⌂≥─ ─

≢№╢⁹ ─ ⅜ ⅝™↓≤⅜ ╦╣⁸ ─

│ ─ ≤ ⅎ╢⁹↓╣⌐│⁸ ≈─ ⅜ ⅎ╠╣╢⁹ 1 ⌐ ╩

∟ → ⅎ╢ │ ⌐ ↕╣≡™╢⅜⁸╕∞∕╣ ⇔≡™⌂™ ⁸ 2 ⌐

⌐ ⇔≡™╢⅜⁸ ─ ─ ⅜№╢ ≢№╢⁹ 

 ∕─ ⁸ ⌂⅜╠⁸ ─ ─ ╩ ∆╢─⌐ ≤↕╣≡™╢◖Ⱶꜙ♬

fiꜛ◦כ◔ ╩ fiꜛ◦כ◄ꜞ◒꜠⁸╘ ⁸Ɑ♇♩ ⁸ ⌂≥⅜ →╠╣≡™╢⁹↓╣

╠─ │⁸ ↕╣ ↕╣≡™╢╙─╙№╢⅜⁸ ⅜ ↄ⁸ ⌂

─ ⅜ ↕╣ ∆╢↓≤⌐ ⅝⌂ ⅜ ∑╠╣≡™╢≤╖╠╣╢⁹ 

й  
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═
( )

─ 13 50.0

─ 1 3.8
─ 1 3.8

☿fi◘ 1 3.8
─ ╩☿fi◘כ≢ ≢

⅝╢
1 3.8

╛ ─◘ⱳכ♩╩∆╢꜡Ⱳ♇♩ 1 3.8

1 3.8

─ ▬☻ 1 3.8

◖Ⱶꜙ♬◔כ◦ꜛfi ◖Ⱶꜙ♬◔כ◦ꜛfi 2 7.7
fiꜛ◦כ◄ꜞ◒꜠ fiꜛ◦כ◄ꜞ◒꜠ 2 7.7
Ɑ♇♩ Ɑ♇♩꜡Ⱳ♇♩ 1 3.8

1 3.8

26 100.0

( ) 24 ─℮∟⁸ ⅜⁸∕╣∙╣ ─ ꜡Ⱳ♇♩ה ╩ →≡™╢⁹
      ∕─ ─ ꜡Ⱳ♇♩ה ╩1 ∏≈≤⇔√⁹

─

☿fi◘

54.4 39.2 6.4 

0% 20% 40% 60% 80% 100%

й

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

18 ─ ─ ⌐ ↑√ ⱪ꜡☺▼◒♩⌐ │№╡╕∆⅛   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ ─ ⌐ ↑√ ⱪ꜡☺▼◒♩⌐ ─ ⌐≈™≡│⁸

⅜₈ᵑ№╢₉⅜ 54.4%≤ ╩ ╘⁸₈ᵒ⌂™₉─ 39.2%╩ 15.2 ∫≡™╢⁹↓╣│⁸

⌐╟╡⁸ ─ ╛ ─ ⅜ ╠╣╢↓≤⌐ ⅎ⁸ ─

⌐≈⌂⅜╡⁸ ╩ ℮↓≤┼─ ⅜ ⅝™√╘≤╖╠╣╢⁹ ⁸ ⅜₈ᵒ

⌂™₉⅜⁸4 ╩ ╘≡™╢ ≤⇔≡↓╣╕≢─ ─ ╩ ∆╢≤⁸

─ ⅜ →╠╣╢⁹ ꜡Ⱳ♇♩ה ╩ ⇔⌂ↄ≤╙ ─ ─ ╩ ⌐

ⅎ╢↓≤⁸ ꜡Ⱳ♇♩ה ≢│ ⇔™⅜⁸ │⁸ ⅛™⁸⅝╘ ⅛≢ №╢ ⅜

ⅎ╢↓≤⁸ ─ ꜡Ⱳ♇♩ה ─ ≢│ ה ┼─ ⅜№╢↓≤⁸

⅜ ™↓≤⌂≥≢№╢⁹ й  
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54.4 

64.0 

42.9 

39.2 

24.0 

54.3 

6.4 

12.0 

2.8 

0% 20% 40% 60% 80% 100%

й

 

ⱱכⱶ≤ ⱱכⱶ─◒꜡☻  

─ ≢ ⅜⁸ ה ╩ ╘≡™╢ ⱱכⱶ≤

ⱱכⱶ⌐≈™≡◒꜡☻ ╩ ∫≡╖√⁹ ⱱכⱶ│⁸ ⅜₈ᵒ⌂™₉⅜ 54.3

≤ ╩ ╘⁸ ⅜₈ᵑ№╢₉─ 42.9 ╩ 11.4 ∫≡™╢⁹ ⁸ ⱱכⱶ│⁸

⅜₈ᵑ№╢₉⅜ 64.0 ≢⁸ ⅜₈ᵒ⌂™₉─ 24.0 ╩ 40.0 ∫≡™╢⁹

ⱱכⱶ│⁸ ⱱכⱶ⌐ ═ ─ ─ ⌐ ↑√ ⱪ꜡☺

▼◒♩⌐ ⅜ ™─│ ─ ⅜ ⅎ╠╣╢⁹ ⱱכⱶ│⁸ ⱱכⱶ

⌐ ═⁸ ─ ⅜ ⌂ↄ⁸⇔⅛╙₈ ₉⅜ ™ ─ò ─

ó⅜ ⌂™↓≤⅜ ⇔≡™╢≤╖╠╣╢⁹ ⱱכⱶ─ │⁸

ⱱכⱶ─ ⌐ ═⁸ ꜡Ⱳ♇♩ה ⌐╟╢ ╩ ↑ ╣╛∆™ ⌐№

╡⁸∕─ ⅜ ↕╣╛∆ↄ⁸∕─ ╩ ⅎ╢ ⅜ ™≤ ↕╣╢ ⌂≥⅜

→╠╣╢⁹ й ─◒꜡☻  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19 ∕─ ⁸↔ ╛↔ ⅜↔↨™╕⇔√╠⁸↔ ↕™ ⁹ 

 ─ │⁸ ─╟℮⌐ ⅝ↄ ≈⌐ ↕╣╢⁹√∞⇔⁸ ▪fi◔כ♩⌐

∆╢ ╛ ╩ ™≡№╢⁹ 

 

─ ⌐ ∆╢ ⌂ ה  

ה ⁸ ─ ™ ⅜ ∆╢↓≤⅜ ↕╣╢─≢⁸ │ ╘≡™ↄ═⅝∞≤ 

ⅎ╢⅜⁸ ─ ╩ ⌐⇔≡™⅛⌂™≤∕╣│ ≢│⌂ↄ⌂╢≤ ╦╣ 

╢⁹ 

ה ∆╢ ≢⁸ ≤ ─ ╣ ™│ ≢⁸ ╩ ╢∞↑≢╙⁸ ╩⇔≡™╢ 

╛ ─ ⁹ ≢⁸ ⅜ ≤⌂╢⁹ 

꜡Ⱳ♇♩╩ ∆╢≤⁸ ⅛™ ⅜ ≤⇔≤⌂╢ ⁸ │ ⇔™≤ ╦╣╢⁹ 
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─ ⌐ ∆╢ ⌂ ה  

ה ─ ─ ╩ ∆╢ ꜡Ⱳ♇♩ה ⅜№╣┌ ™⁹ 

ה ♃כ♦⌐ ≢⅝╢╙─≢№╣┌ ⇔≡╖√™⁹ 

 

 

꜡Ⱳ♇♩ה ⌐ ∆╢ ⌂ ה  

ה ≤꜡Ⱳ♇♩⅜ ≢⁸ ⇔№™ ≢⅝╢ ⅜ ╢↓≤╩ ╗⁹ 

ה ≤ ∂╟℮⌂ ⁸ ⁸ ⁸ ⁸ ⌂≥⅜≢⅝╢꜡Ⱳ♇♩⅜№╢≤⁸  

─ ╙ ╦╢≤ ╦╣╢⁹ 

ה ⅜ ≤∆╢ ꜡Ⱳ♇♩ה ─ │⁸ ≤ ⅎ≡™╢⁹ 

ה ≤ ─ ⅜⁸ ⅜ ≢ ⌐ ⅎ╢╟℮⌐⌂╢↓≤⅜ ╕╣ 

╢⁹ 

 

 

⌐ ∆╢ ⌂ ה  

ה ≤ ─Ᵽꜝfi☻⅜ ╣≡™⌂™─≢⁸ ꜡Ⱳ♇♩ה ─ │ ⇔ 

™⁹ 

ה ⌐ ⌂╠ ꜡Ⱳ♇♩ ╩ ≢╙ ⇔√™⁹ 

 

 

⌐ ∆╢ ⌂ ה  

ה ─ ⇔ ⁸⅝∟╪≤ ─ ╩ ™≡╒⇔™⁹ 
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▪fi◔ʄ♩ ─╕≤╘ 

 

─▪fi◔כ♩ ⌐╟╢≤⁸ ⁸ ─ ≢ ╦╣≡™╢ ─

─ ╛⁸ ⌐⅔™≡ ꜡Ⱳ♇♩הIoT ─ │⁸ ⌐ ╕╡ ⇔≡™⌂™↓

≤⅜ ╦╣╢⁹ 

⅜ ╕√│ ╩꜡Ⱳ♇♩⌐ò ∑√™ó ≤ò ∑╢↓≤⅜≢⅝⌂™ó

⌐≈™≡│⁸ ╩꜡Ⱳ♇♩⌐ ∑╢↓≤⅜≢⅝╢⅜⁸ ╩ ∑╢↓≤⅜≢⅝⌂™≤™℮

⌐ ≢⅝╢⁹ 

╩꜡Ⱳ♇♩⌐ò ∑√™ó ≤⇔≡│⁸ ⅜ ─ ⅝ ⅛⌂™ ⁸꜡Ⱳ

♇♩│ ╩ⱨ◊꜡כ∆╢ ╩ ℮ ⌂╠ ∑╢↓≤⅜≢⅝⁸ ─

⌐≈⌂⅜╢⁹ 

⁸ ╩ ∑╢↓≤⅜≢⅝⌂™ ≤⇔≡│⁸꜡Ⱳ♇♩│ ╛ ⅜ ⇔√

⌐ ⌂ ⅜ ⇔™↓≤⁸꜡Ⱳ♇♩≢│⁸ ⌐╟╢ ⅛╖─№╢ ╛⁸ ₁ ∆╢

─ ─ ╛ ⌐ ⇔⁸ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi╛ ╩ ╢↓≤⅜

⇔™≤╖╠╣╢√╘≢№╢⁹ ⌐ ⌂ │⁸꜡Ⱳ♇♩⌐ ─ ╕√│ ╩ ∑╢

⌐⇔≡╙⁸ │⁸꜡Ⱳ♇♩⅜∕─ ╩ ⌐ √⇔≡™╢⅛╩♅▼♇◒⇔⁸

⌐ ╩╙∫≡ ⌐ √╢↓≤⅜⁸ ≢№╢⁹ 

꜡Ⱳ♇♩הIoT ─ ╩ ∆╢√╘⌐│⁸ ─ ⌐╟╢ ─

⌐ ⅎ⁸ ─ ⌐ ⇔≡ ─ ⅛╖⅜ ∂╠╣╢◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ⅎ⁸

─ ╛ ה ⌐ ⌂ ⅜ ⌂ ꜡Ⱳ♇♩הIoT ─ ⁸

⅜ ⌂ ꜡Ⱳ♇♩הIoT ─ ⁸ ─IT☻◐ꜟ─ ─ ╩

∆╢↓≤⅜ ≤ ⅎ╠╣╢⁹ 

≢╙⁸₈ 2017₉ 2017 6 9 ─ ⌐╟╡⁸ כ♬─

☼╩ ⌐ ╖ ╡⁸ ⌐ ≈ ꜡Ⱳ♇♩╛ ─ ╩ ⇔≡™╢⁹ ≢⁸

⅜ ↄ⁸ ה ⅜ ⅛≈ ה ⌐ ╣√ ꜡Ⱳ♇♩╛ ⅜

∆╣┌⁸ ─☻ⱦכ◘ ─ ╛ ⅜ ╠╣⁸ ─ ─ ⅜

↕╣╢≤≤╙⌐⁸∕─ ⅜ ⅎ╢≤╖╠╣╢⁹ ™ ⁸ ≤ ꜡Ⱳ♇♩ה

⅜⁸ ≢ ⇔⁸ ∆╢ ⅜ ╢↓≤⅜ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



84 

 

(3) ▪fi◔כ♩ ↔  

 

─ ─☼כ♬ה  

▪fi◔כ♩ 

ⱴₐכ♥ ─ ╡ ₑ  

 

 

 
↕™√╕ ≢│⁸ ≤─ ≢ ≢─ ₁⌂ ╩ 

⅝⁸ ⇔≢╙∕─ ⌐ ⅜╢ ─ ⌐ ╡ ╪≢™╢≤↓╤≢∆⁹↔ ─ ≤│ ∂

╕∆⅜⁸ ▪fi◔כ♩┼─↔ ╩⅔ ™ ⇔ →╕∆⁹ 

 

    

─

 

ⱱכⱶכ◘הⱦ☻ ⅝ ↑  ה

ה☻►Ɫ▪◔הⱶכⱪⱱכꜟ◓ ⱱכⱶה 

─⧵ה☻ⱦכ◘            

 

 

      

 

ה  ─⧵ה♩כⱤה      

 20 30 ה  40 ה  50 ה  60 ה    
ה

 

E-mail   

      Ħ♥ ƲȠɱȯɶɆǵ ș E- mail ὒ ̂ǜǢǭǋǦǧǔȅǠƳ 

 

 

 

 

 

 

 

↕™√╕  
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ī ˺ ҵǵʝǫǮǉȒƼ ҵƽǲǫǋǭ            

 

№⌂√⅜ ⇔≡™╢ ( )⌐⅔™≡⁸ ─ ╩ ₁ ∆╢⌐

№√╡⁸ ╛ ⁸ ⇔≡™╢ ─ ╩ ⅎ≡

↕™⁹ 

   ─ ⅛╠⁸ ∆╢ ╩ ≡⅔ ┘ↄ∞↕™⁹ 

 

 Ū ˗ɵ ѝ ֝      ū ʦ       Ŭ  

ŭ̱ ɵ ᶿ        Ů ɵ̱       ů  

Ű ȋ Ҳɵ      űǤǵ̀                  

 

 

№⌂√⅜ ⇔≡™╢ ( )⌐⅔™≡⁸ ─ ╩ ₁ ∆╢⌐

№√╡⁸ │ ⇔≡™⌂™⅜⁸ ⇔≡™⅝√™ ─ ⅜↔

↨™╕⇔√╠⁸ ⅎ≡ ↕™⁹ 

   ─ ⅛╠⁸ ∆╢ ╩ ≡⅔ ┘ↄ∞↕™⁹ 

 

 Ū ˗ɵ ѝ ֝      ū ʦ      Ŭ  

ŭ̱ ɵ ᶿ        Ů ɵ̱      ů  

Ű ȋ Ҳɵ      űǤǵ̀                  

 

─ ≢⅔ ⅎ™√∞⅝╕⇔√ ─ │⁸ ≥─╟℮⌂ ≢

↕╣≡™╕∆⅛⁹ 

   ─ ⅛╠ ≈⅔ ┘ↄ∞↕™⁹ 

 

 Ū ἁ̱ǲȏȒ ǔ    ūȽɔɪɁɆ   ŬȷɜɶɆɓȧɱ 

 ŭɏȻȱɱ      ŮǤǵ̀                   

 

─ ≢⅔ ⅎ™√∞⅝╕⇔√ ─ ─ ─ ⌐⅔™≡⁸ 

ה    ⌐ ∂╢↓≤│↔↨™╕∆⅛⁹ 

   ─ ⅛╠⅔ ┘ ↕™⁹ 

   ╕√⁸ ∂╢↓≤⅜№╢ │⁸≥─╟℮⌂ ╛ ≢ ה ↕╩ ∂╢⅛⁸

⌐⅔ ⅛∑ ↕™⁹ 

 

 Ūʥ ɵ ǲ ǟȒǚǯǓǉȒ 

                               

ūʥ ɵ ǲ ǟȒǚǯǶ ǋ 
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Ĭ Ƽ ǵ ὃȑ˺Ҟƽǲǫǋǭ                      

 

№⌂√⅜ ⇔≡™╢ ( )⌐⅔™≡⁸ (⅔ )⌐ ⇔Γ  

─ Δ⅜⁸ ╘╢⅔⅔╟∕─ ╩⅔ ⅛∑ ↕™⁹ 

 

 Ū   ū   Ŭ   ŭ ̊ʣ 

 

 

─ ≢⅔ ⅎ™√∞™√Γ ─ Δ─℮∟⁸₈ ₉  

   ─⅔⅔╟∕─ ╩ ⅎ≡ ↕™⁹ 

 

     Ūɧɱȭī       

 ūɧɱȭĬa      

ŬɧɱȭĬb      

ŭɧɱȭĭa      

Ůɧɱȭĭb      

ůɧɱȭĮ         

Űɧɱȭ        

 

    ĦƼ ₡ ↓ƽǵѨὑḨ ǶƲ̊ʤǵ ȑǮǠƳ 

ɧɱȭ ѨὑḨ  

ī 
̲Ȑǒǵ ș ǠȒǓƲ ₡ Ƕὤ↨К֗Ǻ ̝ ǲ

Ȃȃ ǞǭǋȒƳ 

Ĭ 
₡ ǲ ș ǠȏǍǱ ɵ Ҳȋ ד ǵᶩ ǜ

Ǔẉᾜ ȐȓǭȉƲ ǒǓ ǞǭǋȓǷ ǮǔȒƳ 

 Ĭ  ὤ↨ẆǮƲʣ Ĭǵ Ǔ ȐȓȒƳ 

 Ĭ  ὤ↨КǮȉƲʣ Ĭǵ Ǔ ȐȓȒƳ 

ĭ 
₡ ǲ ș ǠȏǍǱ ɵ Ҳȋ ד ǵᶩ ǜ

Ǔ Ƶ ȐȓƲ˺ șⱳ ǯǠȒƳ 

 ĭ  ʴșʴⱲǯǞǭƲʣ ĭǵ Ǔ ȐȓȒƳ 

 ĭ  ẋ șʴⱲǯǞǭƲʣ ĭǵ Ǔ ȐȓȒƳ 

Į 
₡ ǲ ș ǠȏǍǱ ɵ Ҳȋ ד ǵᶩ ǜ

Ǔ ǲ ȐȓƲ₡ǲ˺ șⱳ ǯǠȒƳ 

ä 
Ǟǋ ȋᵂ ҲǉȒǋǶ Ǳ ̱ Ǔ Ȑ

ȓƲᾐ ӣ șⱳ ǯǠȒƳ 
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Γ ─ Δ─ ⌐⅔™≡⁸≥─╟℮⌂ ⌐⅔ ╡≢∆⅛  

─ ⅛╠⁸ ╕≢⅔ ┘™√∞⅝⁸◌♇◖ ⌐ ╩↔ ↕™⁹ 

╕√⁸⅔ ┘™√∞™√ ⌐ ⇔⁸ ↑≡™╢◔▪⅜↔↨™╕⇔√╠⁸⅔ ⅛ 

∑ ↕™⁹ 

 

      Ū̲Ǯȉ֥ǲЊȓǭǞȅǍ Ʋ Ҳǀ  ̬ǁ 

        Ǆᾍꜘ ȯȠ                       ǅ 

ū ǯẋǵ ǵ Ʋ ὡǀ  ̬ǁ 

  Ǆᾍꜘ ȯȠ                       ǅ 

Ŭ ʥὄὑƲ ǵ ̚ǲȏȒ ȋ Ҙǀ  ̬ǁ 

Ǆᾍꜘ ȯȠ                       ǅ 

      ŭ ǏǓʣ ǲǮǔǱǋɵ ǓǒǒȒ Ʋ ὡǀ  ̬ǁ 

Ǆᾍꜘ ȯȠ                       ǅ 

      Ů♯♠ Ҳǀ  ̬ǁ 

Ǆᾍꜘ ȯȠ                       ǅ 

      ůȱɝɣɉȯɶȵɥɱǀ  ̬ǁ 

Ǆᾍꜘ ȯȠ                       ǅ 

      Ű ȐȓẾ ǵ№ Ʋ№ ɵ№ ǀ  ̬ǁ 

Ǆᾍꜘ ȯȠ                       ǅ 

      ű͛ɵᾮǵẕ ǀ  ̬ǁ 

Ǆᾍꜘ ȯȠ                       ǅ 

      ŲǍǫ ǀ  ̬ǁ 

Ǆᾍꜘ ȯȠ                       ǅ 

      ųǤǵ̀                     ǀ  ̬ǁ 

Ǆᾍꜘ ȯȠ                       ǅ 

 

 

Γ ─ Δ⌐ ⇔⁸ ⁸ ≢│≥─╟℮⌂ ╡ ╩↕╣≡™╠∫ 

⇔╚™╕∆⅛  

   ─ ⅛╠⅔ ┘ ↕™⁹ 

 

Ū ǵ˺ ♫˗ ǵ Ǯ ὃǪǭǋȒƳ 

      ūɗɁɇק ǲ ⅛ȹɱȳș ǞǭǋȒƳ 

      Ŭ ᾶȋ∞ʤǲ ὃȑȩɟɧș ǞǭǋȒƳ 

ŭ ǵ ҲɏȽɶɱǒȐ♯♠ ₑ ș ǞǭǋȒƳ 

Ů ǵ ˺ ǲᾍǞƲ ǱṶ ǘș ǪǭǋȒƳ 

ůǤǵ̀                             
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ĭ ˺ ɫɚɁɆɵ ǵᾚЊǲǫǋǭ                   

 

β ≤│ΝInternet of Things ─ ⁹ 

       ─Ɽ♁◖fi╛☻ⱴכ♩ⱨ◊fi⁸ ☿fi◘ ⅜ ⌐ ╩╛╡≤╡ 

       ≢⅝╢ ⁸№╠╝╢ ⅜▬fi♃כⱠ♇♩╩ ∂≡ ⅜╢↓≤⌐╟∫≡  

∆╢  ⱦ☻╛ⱦ☺Ⱡ☻⸗♦ꜟ⁹כ◘

 

 ᵑ ─  

     ќ ☻ⱴכ♩ⱨ◊fi─▪ⱪꜞ╩ ∆╢↓≤⌐╟╡⁸ ⌐ ⇔√ ™  

ꜞ☻♩╩ ⅛╠ ∆╢↓≤⅜≢⅝╢↓≤⌐ ⅎ⁸ ⌐ ⇔√  

◦☻♥ⱶ⅜ ⱷ♬ꜙכ╩ ∆╢  

ᵒ ♪▪╛ ─ ─ ─  

    ќ ☻ⱴכ♩ⱨ◊fi▪ⱪꜞ⌐╟╡⁸ ─ ╡╩ ⅛╠╙ ♅▼♇◒≢⅝╢⁹ 

 

 

 

─ ─ ╩↔ ⌐⇔≡™√∞⅝⁸ ⁸ ─ ⁸

╩ ∆╢⌐№√╡⁸ ─ ◌ꜟ♥─ ⌐ │↔↨™╕

∆⅛⁹ 

   ╕√∕─ ╙ ⅎ≡ ↕™⁹ 

 

    Ū ⱲǓǉȒ 

                                   

    ū ⱲǶǱǋ 

                                   

    Ŭ ǲ o ᶅșᾚЊǞǭǋȒ 

     ǰǵȏǍǱ ᶅǮǠǒ                      

ŭ ⱲǶǉȒǓƲ ὕ ǲǶᾚЊǶ ǞǋǯדǍ 

                              

 

 

 

10 ─ ⌐⅔™≡⁸₈ ⅜№╢₉≤⅔ ⅎ™√∞™√ ⌐⅔ ⅝⇔╕∆⁹ 

≥─ ─ ╩ ⇔√™≢∆⅛⁹ 

─ ⅛╠ ≈⅔ ┘ↄ∞↕™⁹ 

 

 Ū ˗ɵ ѝ ֝      ū ʦ      Ŭ  

ŭ̱ ɵ ᶿ        Ů ɵ̱      ů  

Ű ȋ Ҳɵ      űǤǵ̀                  
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11 ─▬ꜝ☻♩─╟℮⌂ ⅜№∫√╠⁸ ∫≡╖√™≤ ™╕∆⅛  

    ∕╣∙╣─ ⌐≈™≡⁸ ─ ⌐⅔ ⅎ ↕™⁹ 

 

⅝☻ⱴכ♩ⱨ◊fi ▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      ћ 

     ╩ ═╢ ≤⁸ ═√ ─ ╩ ∆╢∞↑≢⁸ כꜞ꜡◌╛  ⅜♃כ♦─

⌐ ↕╣╢⁹╕√⁸ ╛ ─ ╙Ɽ♁◖fi⌐  כ♦⁸╣↕

♃≤⇔≡ ה ⅜≢⅝╢⁹ ╩ ⇔⁸ ♃כ♦─ ╙ ⁹ 

 

 

- 1 ─ ⌐≈™≡≥─╟℮⌐ ™╕∆⅛ ╕√∕─ ╙⅔ ⅛∑ ↕™⁹ 

 

      Ū̓ǪǭȆǦǋƲ ⱲǓǉȒƳ 

                                   

      ū ḹǮǶʥ ǧǯדǍƳ 

                                   

   ŬǤǵ̀                             

 

 

ה ─ ╩ ╢∞↑≢ ⅜╦⅛╢ 

╩ 

 

─ ╩ ♃כ♦≢  
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 ⱳכ♃Ⱪꜟ Mini ◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩ ▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       ћ 

       ─ ╛ ≢─ ∟ ┘╩ ≤⇔⁸ ─ ╛ ⁸ ╩ ╖ ╡⁸ 

─ ╛ ⁸↕╠⌐│◖Ⱶꜙ♬◔כ◦ꜛfi⌐╟∫≡ ⌂ ⌐  

↑√◘ⱳ⁹╢∆╩♩כ 

╕√⁸↓℮⇔√ │ ≡ ⌐ ↕╣⁸ ─ ⅜ ⁹ 

 

 

 - 1 ─ ⌐≈™≡≥─╟℮⌐ ™╕∆⅛ ╕√∕─ ╙⅔ ⅛∑ ↕™⁹ 

 

      Ū̓ǪǭȆǦǋƲ ⱲǓǉȒƳ 

                                   

      ū ḹǮǶʥ ǧǯדǍƳ 

                                   

   ŬǤǵ̀                             

 

 

╣√ ⅛╠╙

─ ⅜  

─ ╩ ⇔⁸ 

┼  

╩ ⇔⁸ 

┼ ╩ 

 

 

 
OK 
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 ╡◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩ ▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        ћ 

      ─꜡Ⱳ♇♩⅜ ─ ╡╩⇔⁸ ⌐◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╢⁹ 

      ─ ⁸ ─ ╛ ⁸ ╩ ╖ ╡⁸ ─ ╛ 

╩⇔⁸ ⌂ ⌐ ↑√◘ⱳ⁹╢∆╩♩כ 

⌂⅔⁸↓╣╠─ │ ≡ ⌐ ↕╣⁸ ─ ⅜ ⁹ 

 

 

 - 1 ─ ⌐≈™≡≥─╟℮⌐ ™╕∆⅛ ╕√∕─ ╙⅔ ⅛∑ ↕™⁹ 

 

      Ū̓ǪǭȆǦǋƲ ⱲǓǉȒƳ 

                                   

      ū ḹǮǶʥ ǧǯדǍƳ 

                                   

   ŬǤǵ̀                             

 

 

 

 

─ ╩ ⇔⁸ 

┼  

≤─◖Ⱶꜙ♬◔כ◦ꜛfi╛ ─ ⅝⅛╠⁸ ╩◐ꜗ♇♅ 

 

 

OK 
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 ⱬ♇♪ ⌐⅔↑╢ ╡☿fi◘ ▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        ћ 

      ─ ─ ⅝╩ ⇔ ∆╢⁸ ⌂ ה ☿fi◦fi◓ ╩ ⇔√ 

◌ⱷꜝ⁹ 

      ─ ⅝╩ ℮↓≤≢⁸ ╛ ─ ≤⌂╢ ─ ⅜ ⁹ 

╕√⁸ ╛ ⁸ ⁸ ⅜ ╣√ ⌐│⁸ ⌐ ⌐ ∆ 

╢ ╙ ≈⁹ 

      ⅜ ⅛⌂™℮∟⌐⁸ ⅜ⱬ♇♪╩ ╣≡⁸ ה ∆╢ ─  

╛⁸ ⅝─ ™ ┼─ ™ ⅜ ≤⌂╢⁹ 

 

 

 

 - 1 ─ ⌐≈™≡≥─╟℮⌐ ™╕∆⅛ ╕√∕─ ╙⅔ ⅛∑ ↕™⁹ 

 

      Ū̓ǪǭȆǦǋƲ ⱲǓǉȒƳ 

                                   

      ū ḹǮǶʥ ǧǯדǍƳ 

                                   

   ŬǤǵ̀                             

 

 

 

 

 

 

 

ћ 

╛ ⁸ⱬ♇♪ ⌐⅔↑╢ ─ ╩

⇔⁸ ┼  

βⱬ♇♪ ⌐⅔↑╢ ─ ─ ⅝⅛╠⁸ ╩◐ꜗ♇♅ 

њ ⱬ♇♪ ⌐ ╡ ↑√☿fi◘ ⅝◌ⱷꜝ⅜ 
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12 ₈ ─ ╡ ₉⌐⅔™≡⁸≢⅝╢↓≤⌂╠ ╕√│ ╩꜡Ⱳ♇♩⌐ 

Γ ∑√™Δ │ ≢∆⅛  

─ ⅛╠⁸ ╕≢◌♇◖ ⌐ ╩↔ ™√∞⅝⁸ ╕√│  

─™∏╣⅛⌐₈ủ₉╩ ↑≡ ↕™⁹ 

 

 Ū Кǵ ᶥȑǀ  ̬ǁ Ћ  ɵ ʝ  

    ū ₡ș ǞƲ˺ ♫˗ ǿǵ Ҳ ǀ  ̬ǁ Ћ  ɵ ʝ  

    Ŭ ˺ ǯǵȱɝɣɉȯɶȵɥɱǀ  ̬ǁ Ћ  ɵ ʝ  

    ŭ ₡ Ҳǵ˗Ѽ˔ ǀ  ̬ǁ Ћ  ɵ ʝ  

    Ů ὃȑ˺ҞǵЋ Ҳӓș₁ ǠȒǀ  ̬ǁ Ћ  ɵ ʝ  

    ůǤǵ̀                    ǀ  ̬ǁ Ћ  ɵ ʝ  

 

 

 

13 ─ 12⌐⅔™≡⁸⅔ ┘™√∞™√ ╩⅔ ⅛∑ ↕™⁹ 

 

 

 

 

 

 

 

14 ₈ ─ ╡ ₉⌐⅔™≡⁸꜡Ⱳ♇♩⌐│Γ ∑╢↓≤⅜≢⅝⌂™Δ  

⌐╟╢ ⅜ ∞≤ ℮╙─ ⌐≈™≡ ⅎ≡ ↕™⁹ 

─ ⅛╠⁸ ╕≢◌♇◖ ⌐ ╩↔ ™√∞⅝⁸ ╕√│  

─™∏╣⅛⌐₈ủ₉╩ ↑≡ ↕™⁹ 

 

 Ū Кǵ ᶥȑǀ  ̬ǁ Ћ  ɵ ʝ  

 ū ₡ș ǞƲ˺ ♫˗ ǿǵ Ҳ ǀ  ̬ǁ Ћ  ɵ ʝ  

    Ŭ ˺ ǯǵȱɝɣɉȯɶȵɥɱǀ  ̬ǁ Ћ  ɵ ʝ  

    ŭ ₡ Ҳǵ˗Ѽ˔ ǀ  ̬ǁ Ћ  ɵ ʝ  

    ŮǤȉǤȉ ὃȑ˺Ҟ ̱ƲɫɚɁɆǲǶ̑ǢȐȓǱǋǀ  ̬ǁ Ћ  ɵ ʝ  

    ůǤǵ̀                    ǀ  ̬ǁ Ћ  ɵ ʝ  

 

 

 

15 ─ 14⌐⅔™≡⁸⅔ ┘™√∞™√ ╩⅔ ⅛∑ ↕™⁹ 
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16 ⁸ ─ ⌐⅔™≡⁸ ꜡Ⱳ♇♩ה ─ ה ⅜ ╪≢ 

™⌂™─⅜ ≢∆⁹ 

꜡Ⱳ♇♩ה ─ ה ⌐№√╡⁸ ≤⌂∫≡™╢╙─│ ∞≤ 

™╕∆⅛  

─ ⅛╠ ╕≢⅔ ┘™√∞⅝⁸◌♇◖ ⌐ ╩↔ ↕™⁹ 

 

Ū ˺ ǲᾍǠȒΟ  ǀ  ̬ǁ 

    ū ᶅ ̸ǵ ǜ Ʋ˺ ♫˗ Ǔ ǪǦȂǍǓ ǋ  ǀ  ̬ǁ 

Ŭ  ǿǵʥὄ ǀ  ̬ǁרɵὄЋר

    ŭᾚЊǲ͜Ȓ Ʋ ǵ  ǀ  ̬ǁ 

    ŮǤȉǤȉɫɚɁɆǲȏȒ˺ ǶƲ ᵣ ꜠ǲ֚ǠȒ ǀ  ̬ǁ 

    ůǤǵ̀                           ǀ  ̬ǁ 

 

 

17 ─ ⌐⁸ ≢ ≤↕╣≡™╢ ꜡Ⱳ♇♩ │≥─╟ 

℮⌂╙─⅜↔↨™╕∆⅛  

     

 

 

 

 

 

 

18 ─ ─ ⌐ ↑√ ⱪ꜡☺▼◒♩⌐ │№╡╕∆⅛  

 

    ŪǉȒ     ūǱǋ 

 

 

 

19 ∕─ ⁸↔ ╛↔ ⅜↔↨™╕⇔√╠⁸↔ ↕™ ⁹ 

 

 

 

 

 

 

 

̊ʣ ᵂ ӲҘ  
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ⱥ▪ꜞfi◓ ─  

 

ᵑⱥ▪ꜞfi◓ ─  

⌐ ─ ─ ╩ ⅝⁸ ▪fi◔כ♩ ≢│ ╢↓≤⅜ ⌂⅛∫√ 

─☼כ♬ ╛ ─ ╩ ∆╢↓≤╩ ⌐ ⇔√⁹ 

 

ᵒⱥ▪ꜞfi◓ ─  

A  2017 8 ₩2017 9  

B  ─ ה  

C   ᵑ ⌐⅔↑╢ ─ ╡ ⌐≈™≡ 

         ᵒ ─ ─ ─ ⌐≈™≡ 

         ᵓ ≢ ╢ ⌐≈™≡ 

         ᵔ ⌐ ╢◖☻♩ ⁸ ─ ⌐≈™≡ 

         β ⱥ▪ꜞfi◓│⁸ ─ ╩ ∆╢ ⌐ 

⇔√⁹ 

 

 βⱥ▪ꜞfi◓ ⌐≈™≡│⁸ ⌐ ∆⁹ 
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─ ╡ ─☼כ◦ה☼כ♬─  

 

 ☿fi♃כ  

   

   

 

 ─  

⁸▬fi♃כⱠ♇♩╩ ∆╢ №╢™│ ꜝⱪכ▫♦╛

⅜◓fi♬כ ⇔≡™╢≤™╦╣╢꜡Ⱳ♇♩ │⁸ ─ ╩ ⅎ╢ ╩ ╖

⇔≡™╢⁹ ₈ ₉─ ─ כ▫♦⁸₈│

ⱪꜝכ♬fi◓⅜∆═≡╩ ⅎ√₉≤ ™≈≈⁸₈ ⅜╙√╠∆ ─ ≤

─ ₉─ ≢ ↕╣≡™╢⁹ 

─ ≢╙⁸ ─₈ ⌐⅔↑╢ ₉│

⁸ ⅜ ╩ ╘╢ ≤⇔≡ ╩ ⇔≡™╢⅜⁸∕─⌂⅛⌐₈

ה ₉⅜ ╘╠╣≡™╢⁹↕╠⌐ ⁸ ↕╣√₈

΅Society 5.0 ─ ⌐ ↑√ ΅₉≢│⁸ ה ה ⅜ ─└≤≈

≤↕╣⁸ ─ ≢│⁸₈ ה ⌐ ↑√ ─ ₉⁸₈꜡Ⱳ

כ◘fi☿ה♩♇ ─ ╩ ⇔√ ─ ה ─ ₉⅜ ↕╣≡™╢⁹ 

 ↓─╟℮⌂ ─⌂⅛≢⁸↕™√╕ │⁸ ─

╩ ⇔⁸₈ ─ ╡ ⱴ⌐⁸כ♥╩₉ ─ ╩ ⇔⁸꜡Ⱳ♇♩╩│

∂╘≤∆╢ ╩ ⇔√ √⌂ ╩ ∆╢↓≤⌐⌂∫√⁹∕─

≤⇔≡⁸ ─ ╩ ╡≈≈ ─ ╩ ╘⁸ ─ ╩ ╘╢

╩⁸ⱥ▪ꜞfi◓⅛╠ ⌐ ╠⅛⌐∆╢↓≤⅜ ─ ≢№╢⁹ 

│⁸ ⇔≡ ╦╣√▪fi◔כ♩ ╩ ⇔⁸ ─╟╡ ⌂ ⌂

─ ⁸ ─ ─ ─ ≤⌂╢↓≤╩ ∆╢╙─≢№╢⁹ 

 

 

 ⌐╟╢ ─  

 ⱥ▪ꜞfi◓⌐№√╡⁸ ─ ╩ ↑⁸ ─

⌐⌂╠⌂™╟℮⁸ ≢ ⅎ╠╣√ ─ ה ─ ╩ ⌐ ╘√⁹ ─

ⱥ▪ꜞfi◓ ≤ⱥ▪ꜞfi◓♦⁸♃כ ─ ⌐

╕≢ ⇔⁸ ⌐ ↕╣╢⁹ 

 │⁸ ⌐ ↕╣⁸↕™√╕ ⌐ ↕╣⁸ ה

≤⇔≡─ │ ╕≢⌐ ╘╠╣⁸ ≢ ↕

╣╢⁹ 

 ─ │⁸ ╩ ⌐ ∂≡ ∆⅜⁸ ₁─ ⁸ │ ↕⌂

™⁹ 

 ─ ≤ ╩ ⇔⁸ ™√∞⅝⁸↓─ ╩ ∫√⁹ 



97 

 

 ─ ≤ ─  

 ↕™√╕ ⅛╠ ╩ ↑√ ⁸ ⁸ ⅜™ ≢─ ╩

≈ ⁸ ─ ≢ ╩ ⇔⁸ ⌐ ─

╩ ⅎ≡ ─ ╩ ⇔⁸ ─ ╩ ⇔⁸ ╩ ⅜

⇔≡⁸↓─ ⌐ ⇔≡⁸ ⅜ ⇔≡ⱥ▪ꜞfi◓ ╩ ∫√⁹ 

 ─ ≢⁸ ⅜ ╩ ⇔√ ≤⌂∫≡™╢⅜⁸

╩ ╘√ ─ ≢№╢⁹ 

      

                  ☿fi♃כ  

            ⁸ 

                               

              ≢─ 

№╡ 

                               

                 

 

 

 ⱥ▪ꜞfi◓ ─  

.  ─ ─☼כ♬╡  

 ─ ─ ⌐╟╡⁸ ╛ ⅛╠ ─ ⅜ ⇔⁸

⇔√ ≢≢⅝⌂ↄ⌂╢ꜞ☻◒╩ ™⌐ ⅎ ℮ ⅜ ↕╣╢╟℮⌐

⌂∫√⁹ ─ │ ╛ ⅛╠ ⇔⁸ ⁸ ⁸ ≤™℮ ⌐

─ ⅜ ⇔≡≢⅝⌂ↄ⌂╢↓≤╩⁸ ≡∫╟⌐☻ⱦכ◘ ⇔≡™╢⁹

⌐⌂╢≤⁸ ⌐ ⅜⌂ↄ≡╙⁸ ≤ ┌╣╢ ⌐ ⌐ ╣╢

╟℮⌐⁸ ╩ ⇔≡ ╘⌂ↄ⌂╡⁸ ╩ ∆╢╟℮⌐⌂╢⁹ ─ ₁

─ │⁸ ─ ─ ⅛╠⁸ ⌐│ ∆╢≤ ↕╣≡™╢⁹

↓─√╘⁸ ◔▪│ ─ ─ ≢№╢⁹ 

 ─ ≤⁸ ה ─⌂⅛≢ ╩ ∆╢√╘⌐⁸ ╛

⌐╟╢ ⅜ ⌐⌂╢⁹ ─ ⌐│⁸ ─╙─⅜№╢⁹ 

  ⁸ ⁸ ⁸  

╕√⁸ ─ ה ⌐│⁸ ─╙─⅜№╢⁹ 

   ≤⇔√ ⁸ ⁸ ⁸ ⁸ ⁸ 

⁸∑╪ ה  ⁸ ⌂ ─┼▪◔ה ⁸ ⁸ 

⁸ ⁸ ⁸  

 │⁸ ─ ₁⌐ ╠∏⁸ ─ ─ ╛ ─ ⌐

╩ ∂≡™╢⁹ ─ ₁─ │⁸ ⌂ ⁸◔▪┼─ ⅜⁸ ⌐

™ ╩⅛↑≡™╢⁹☻♩꜠☻⅛╠Ᵽכfi▪►♩⌐ ╢ ⅜№╡⁸ ⌐

⌂ ⌂ ∞↑≢⌂ↄ⁸ ⌂ ╩ ∆╢√╘⌐ ∆═⅝ ╙

≤⌂╢⁹ 

 │⁸ ─ ₁⅜⁸ ╠⇔↕╩ ⇔⁸ ╩ ╘≡⁸ ⌐
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⇔√ ╩ ╤℮≤∆╢⁹∕─↓≤⅜⁸ ⌐ ─ ה ╩ ↕∑

╢⅛╠≢№╢⁹ ─ ₁─◔▪⌐│ ╡⅜ ≢№╢↓≤⅜ ↕╣≡™╢⁹

╕√⁸ ─ ╦╡ ╙ ≤⌂╢⁹ 

↓╣╠⅛╠⁸ ─ ₁─ ╡─◦☻♥ⱶ╩ ⅎ╢≤⅝⁸ ─ ⅜ ≤⌂╢⁹

⌐⁸ ─ ₁⅜ ⇔≡™╢ ⁸ ─ ⅜ ↕╣≡™╢ ≢№╢─

⅛⁸ ─ ≤⇔≡ ≢⌂™ ≢№╢─⅛≢№╢⁹ ─⌂⅛≢⁸

≤ ╩≈⌂← ╩ √∆ ≤⁸ ─ ─ ─

≢№╢ ╩ ↑╢ ≢№╢⁹ ⌐⁸ ─ⱪꜝ▬Ᵽ◦⁸כ ─ ⅜ ↕

╣≡™╢ ≢№╢─⅛⁸ ⅛≢№╢⁹ ⌐│ ⅛⁸ ⅛≢№╢⁹◓ꜟ

╛ⱶכⱪⱱכ ⅝ ⱱכⱶ≢│♩▬꜠│ ≤⇔≡ │ ≢№╢⅜⁸

≤ ≢│⁸ ≤ ⌐ ⅛╣╢⁹ ⌐⁸ ≤ ─≥─╟℮

⌂꜠ⱬꜟ─ ₁⅜◔▪↕╣≡™╢─⅛≢№╢⁹ ╩ ╘⁸ ─ ₁≤─

⅜№╢ ⌂ ה ─ ─ ₁⅜ ™ ≢№╢─⅛⁸ ─ ₁⅜

™ ≢№╢─⅛⁸ ╡⌐ ╘╠╣╢╙─≤∕─ │ ⌂╢⁹ │⁸◔▪─

⌐ ∆╢ ─ ≢№╢⁹ 

 ─ ™ ─ ╡

⌐ ∆╢ ╩☼כ♬⌂

₈ ─ ₉─

↕⅛╠╖╢≤⁸ ╛ ─

─ ─ ⌐⁸₈

◔▪─ ─ ╛ ─

₉₈ ─ ─ ⁸

₉⅜ ™≡™╢⁹◔▪─

╩ ⇔≈≈⁸ ∆╢

↓≤⌐ ∆╢ │

™≤ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

. ─☼כ♬╡  ⁸ ꜠ⱬꜟ⌐╟╢  

 ⱱכⱶ│⁸ ─ ⅛╠ ≤⌂∫√⁹↓─√╘⁸

₁⁸ ⅜ ╪≢™╢⁹ ─ √╡─☻Ɑ⁸10.65│☻כ ⱷכ♩

ꜟ ≢№╢⁹ 

⅜ ╗ ≤ ☻Ɑכ☻⅛╠⌂╢ꜚ♬♇♩ ≤⁸ ≈─ ⌐

⅜ ⌐ ╗ ≤ ┌╣╢╙─⌐ ⅛╣╢⁹ꜚ ♬♇♩ ─ ⌐│⁸ ⌐♩▬
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꜠⅜№╢ ⁸ꜚ♬♇♩ ─ ─♩▬꜠⅜№╢╙─⌐ ⅛╣╢⁹ 

│⁸ ≢№╢⁹ │⁸ ≢─ ╩ ∆

≢№╡⁸ ─ ≢⌂ↄ⁸ ╟╡ №√╡─ │ ↄ⁸8 ⱷכ♩ꜟ

≢№╢⁹ ╛ ⌐╟╢ꜞⱢⱦꜞ♥כ◦ꜛfi⅜ ╦╣╢⁹

ⱱכⱶ╟╡⁸ │╛╛ ™ ⌐№╢⁹ 

ꜚ♬♇♩ ─ ╙№╡⁸ꜚ ♬♇♩ ─ ⌐│⁸ ≤⌂∫≡™╢⁹⌂⅔⁸

ꜚ♬♇♩ ≤⇔≡ ⇔≡™⌂™ ╙⁸ ─⌂⅛≢ ─ ⅜ ↕╣≡™╢

╙№╢⁹ 

ⱶכⱪⱱכꜟ◓ │⁸ ≢ 2 ─

╩ ↑√ ─ ⅜ ≢⅝╢ ≢№╢⁹ ≢№╢≤™℮ ─ ⅜

≢№╢⁹⌂⅔⁸ ∆╣┌ ⅜ ⌂⁸ ─ ⌐╟╢ ≢№╢ │

≢⅝⌂™⁹ ⌐№√∫≡│ ╩ ™⁸ ⌐ ↕╣╢╟℮⌐⌂∫≡™╢

╙№╡⁸ │ ─ ╙№╢≤ ╦╣≡™╢⁹ ₁─ │⁸ ⅜

⅝™⁹ 

⁸ ⌐⅔↑╢ ╡◦☻♥ⱶ ╩☼כ♬─ ∆╢√╘⁸ ⅝ ⱱ

─◓ⱶ╩ⱥ▪ꜞfiכ ⌐ ╘√⁹↓─ ─ ⌐│⁸ ⌐⁸ ╛

≢№╢≤™℮ ─ ╙ ≢№╢⁹ ₁─ ⱶכⱪⱱכꜟ◓⁸│ ⌐⁸

⅜ ⅝™⁹ 

╡≤™℮ ≢ ⌂ ≢ ╩ ≢⅝╢ ⅜ ⱪכꜟ◓⁸│─™

ⱱכⱶ≢№╤℮⅜⁸ ─☻ⱦכ◘╛ │ ₁≢№╢⁹ ─ ─⌂⅛≢│⁸

│ ™⁹ 

│⁸ ⅜ ╪≢™╢⁹ꜚ♬♇♩ │⁸ ─ ─ ╩ ⌐

∆╢╙─≢№╢⅜⁸ ≤™℮ ⅛╠⁸ ∆╢ ₁│ꜚ♬♇♩ ≢◖Ⱶꜙ

╢≥╩fiꜛ◦כ◔♬ ⌐╙ ⅜ ℮≢№╤℮⁹ ╡─◦☻♥ⱶ ⅜ ↕╣╢⌂╠

┌ ╙ ⅝⌂ⱴכ◔♇♩≤ ↕╣╢⅜⁸ ─√╘⌐⁸ ─ ☼כ♬─╡

│ ─ ⅝↕─ ╩ ⅎ╢≤⅝ ↕ↄ⌂╢≤ ⅎ╠╣╢⁹ ⇔√

─ ₁⌐ ⇔≡⁸ ─ ╩ ╘≡ ⌂ ⅜≥─╟℮⌂ ─

╩ ≈─⅛⁸ ⌐│ ⅝⌂ ⅜№╢≤ ⅎ⁸ ╩ ∆╢ ≢⁸ ─

╟╡ ↄ─ ≢⁸ ─ ⅜∕╣∙╣─ ╩ ╡ ╖⌂⅜╠ ∆╢↓≤⌐⇔

√⁹ 

│⁸ ─ ⅜ ╪≢⅝√⁹ꜞ Ɫⱦꜞ♥כ◦ꜛfi⌐╟∫≡

∆╢ ≢№╢ ⅛╠⁸ ≢│⁸≢⅝╢∞↑ ─ ╩ ⇔≡⅔╡⁸ ⌐

ⅎ┌⁸ ╡⅜ ⌂ ⌐⌂∫≡™╢⁹ ≤─ ≢⁸ │♃כ♦─

↕╣≡⅔╡⁸ ⌐ ─♃כ♦√╣↕ ─ ─ ╩ ╘≡⁸ ╩ ∫≡™

╢⁹ 
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 ─  ☼כ♬╡

.  ⱱכⱶ 

─ⱥ▪ꜞfi◓ ≢│⁸ ≈─ ─ ╩ √⁹↓─ ≢│⁸ ─ ╩

╠⅛⌐∆╢√╘⌐ 3≈─ ─ⱥ▪ꜞfi◓╩ ∆╢⁹ 

│⁸ꜚ ♬♇♩ ≤ ≤ ┌╣╢♃▬ⱪ─╙─⌐ ↑╠╣╢⁹ꜚ ♬♇♩ ─

─ │⁸ ⅜ ☻Ɑכ☻╩ ╡ ╗╟℮⌐ ↕╣≡™╢⁹ 

♩▬

꜠ 
    

◄ ꜠ ⱬ

 ♃כ
 

     
 

 
☻Ɑכ☻ 

♩▬꜠⌂⇔ ꜚ♬♇♩ 

 
☻Ɑכ☻ 

♩▬꜠ ╡─ ꜚ♬♇♩ 
 

♥☻☻כ♫

 fiꜛ◦כ

♩꜠

▬ 
    

♩▬

꜠ 

 
     

ꜚ♬♇♩ ─ ⸗♦ꜟ 

─ │⁸ ╛ ─ ₁⅜└≤≈─ ≢◔▪╩↕╣╢ ⅜№╡⁸

⌐ ╦╣╢ ⅝⌂☻Ɑ⁹╢№⅜☻כ 

─ ─ │ ↄ⁸ ꜞ☻◒│ ™↓≤⅜ ⅛∫√⁹↓─√╘⁸

™ ─ ╡─◦☻♥ⱶ─ ≢│⌂ↄ⁸ ™ ≢─ ╡⁸ ─

⌐≈™≡ ∆╢⁹ 

 

ₒ ₓ 

 

ủ ─   

10 ─ ⅜№╢ꜚ♬♇♩ ─ ≢⁸ │ ≤ ⌐№╢⁹ 

ủ  

│⁸ ≢ ⅝≡™╢⅜ ◌ ⌐ ≤ ╘≡ ⌂™⁹ ⌐  

⅜№╢⁸╙⇔ↄ│ꜚ♬♇♩ ⌐┤√≈─♩▬꜠⅜№╡⁸ ─ │ ™⁹ 

─℮∟⁸ ⅛╠ ⇔√ │ ↄ ™≡⅔╡⁸ ─ │ ™⁹ 

  ─ ₁┼─ ⌐≈™≡⁸ ⌂ ⅛╠ ─ ╩ ⇔╟℮≤∆╢  

⌂ ⅜№╡⁸ ⅜ ─ ╩ ⇔≡™╢ │ ⌂™⁹ ─  

╡─◦☻♥ⱶ⌐ │☼כ♬╢∆ ↕™⁹ 

ủBPSD ╩ ∆╢  

⅜ ─Ⱳꜝfi♥▫▪⌐╟∫≡ ↕╣≡⁸ ⌐ ╩╙√╠⇔≡™ 

╢⁹ 

╩ ℮꜡Ⱳ♇♩⅜ ↕╣≡™╢⁹ 

   │⁸ ─ ─ ⌐ ⅜№╢↓≤╩ │ ⇔≡™╢⁹ 

╕√⁸ ⌂ ꜡Ⱳ♇♩╩ ⇔≡⅔╡⁸꜠ fiꜛ◦כ꜠◒ ─ ─ ⌐꜡ 

Ⱳ♇♩╩ ∆╢↓≤⌐│ │⌂™⁹ 
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ủ ─ ⌐≈™≡ 

╩כ♃♬⸗⁸│ ─√╘≢│⌂ↄ⁸ ⌐ ╣≡™⌂™ ─√╘⌐ 

™√™≤ ⅎ≡™╢⁹ 

│⁸ ─ ╟╡╙⁸ ─ ─√╘⌐ ≤ ⅎ╠╣ 

≡™╢⁹ 

   ─ ⌐╟∫≡ ╩ ⌐ ∆╢↓≤≢⁸ ─ ╩  

∆╢↓≤⌐ │ ≢№╢⁹ ─☻◐ꜟ─ ╩ ⌐ ∫≡™╢⁹ 

 

 

ₒ ₓβ ─  

ủ ⌐≈™≡ 

│ ╩ ⇔≡ ╘≡ ⌂™⁹ │⁸▬fiⱨꜟ◄fi◙─  

⌂≥ ⅜ ™⁹ │ ≢│ ⅜ ™⁹ │ ⅜ ™⁹ 

ⱱכⱶ≢│ ⅜ ™√╘⁸ ─ꜞ☻◒│∕╙∕╙ ⌂™ 

─≢│⌂™⅛≤ ⅎ≡™╢⁹ ─ꜞ☻◒ ⌐ ↑√꜡Ⱳ♇♩ ≢№╣┌⁸ 

─ │ ™ ⱱכⱶ ─ ─ ╩ ≤⇔√ 

꜡Ⱳ♇♩ ⅜ ≤ ⅎ╠╣╢⁹ 

ủ ⌂ ╩ ℮꜡Ⱳ♇♩ ─ ╩ ⌐≈™≡ 

꜡Ⱳ♇♩ ⌐╟╡⁸ 0.5 ─ ⅜≢⅝⁸ ⅜5 6 ≢№╣┌⁸ 

300 400 ⇔≡╙ ™≤─ №╡⁹ ┘ ⅜ ↑╣┌⁸  

≤ ╦╣╢꜡Ⱳ♇♩ ≢╙ ─ ─ ⅜№╢↓≤⅜╦⅛∫√⁹ 

⌂꜡Ⱳ♇♩≤⇔≡│⁸◦כ♠ │ ⅜ ™≤─↓≤≢№∫√⁹ 

ủ  ≡™≈⌐כ♃♬⸗─

─ │ ╙⅛⌂╡ ⇔≡™╢⁹ ⁸SpO2  

⁸ ꜞ☻◒⅜╦⅛╣┌ ⅜ ™≤─↓≤≢№∫√⁹√∞⇔⁸ꜞ☻♩Ᵽfi 

♪ ─ ⁸ ⅜ ⌂ↄ⁸ ╡ ⇔√╡⇔⌂™↓≤⅜ ⌐⌂╢≤ 

─↓≤⁹ 

ủ ◔▪⌐⅔↑╢ ─ ⁸☻♩꜠☻ ≢⅝╢ ─  

⌐≈™≡ 

≢ ─ ⅜ ⅝™ │⁸₈ ─ √√⅛╣╢⁸♠Ᵽ╩⅛↑ 

╠╣╢ ₉₈ ─ ─ ₉≢№╢⁹ ⌂ ╩⇔≡™≡╙ 

BPSD ⌐│ ⅜⌂⅛∫√╡∆╢√╘⁸ ─ BPSD ⌐ ∆╢ ⌐  

⇔≡™╢⁹√∞⁸ ⌐│™ↄ≈⅛─ ⅜№╢⁹ ⌐╟╡ ⅎ≡™╢  

╩╙≤⌐⁸ ─ ╩♃כ♦─ ╡⁸ ⌐≥╙╩♃כ♦⌂ BPSD ≢ 

─ ≤ ⅎ╠╣╢ ─ ≢≥─╟℮⌂ ⅜№╢─⅛╩ ⇔⁸ ⅛  

≢⅝╣┌ ─ ╙ ⅜╢─≢│⌂™⅛⁹ 
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ₒ ₓβ ─  

 

ủ ─ ╡ ꜡Ⱳ♇♩⌐≈™≡ 

⁸ⱬ♇♪ ⌐ ∟ ⅜╡ ╩☿fi◘כ≢ ╠∑╢ ⁸ ─ ╩ ← 

Ɽ♇♩│ ╡ ↑≡™╢⁹ 

⇔⅛⇔⁸ ∞↑≢⌂ↄⱥꜘꜞⱢ♇♩╩ ╘╢≤⁸ ⌐ 10 ⇔≡™╢⁹ 

└≤╡─ ⌐ ─ ⅜ ↄ↓≤│ ≢№╡⁸ ─ ⅝╩ ∆ 

╢⌐╙≥℮⇔≡╙ ⅜ ∂╢⁹∕─√╘⁸ ─ ⌐ ∆╢ ╡ ꜡ 

Ⱳ♇♩─ │ ™⁹ 

꜡Ⱳ♇♩ ─▪♪Ᵽ▬☻≤⇔≡⁸₈◌ⱷꜝ ≤ ◖Ⱶꜙ♬◔כ◦ꜛfi  

₉╩ ⌡ ⅎ≡╙─⅜ ™─≢│⌂™⅛⁹ 

◌ⱷꜝ≢ ─ ⅝╩ ⇔⁸ ⌐≈⌂⅜╢ ∟ ⅜╡⅜№∫√ ⁸╕∏ 

│꜡Ⱳ♇♩⅛╠ ╩ ™⁸ ⌐ ⌐ ⁸ ─ ⅜꜡Ⱳ♇♩┼ ╩ 

⇔≡™╢ ⌐⁸ ⅜ ∆╢ ╖≢№╢⁹ 

╕√⁸◌ⱷꜝ ≢ ⇔≡⅔ↄ↓≤⌐╟╡⁸ ⁸ ⅜№∫√ ─₈⌂ 

− ⇔√⅛⅜╦⅛╢₉₈ ┼ ╩ ≢⅝╢₉₈ ─ ₉⅜ ≢ 

⅝╢⁹ ⁸ ─ ─ ╕╡⅜ ↕╣╢ ⁸ ─ ╕≢ 

─ ╩╙ ⌐ ╣≡ ⇔⌂↑╣┌⌂╠∏⁸ ─ ╩ ⌐ ≢⅝ 

╢↓≤│ ⌐ ≢№╢⁹ ⅎ≡⁸ ─ ┼─ ─ ╙ ⌐◌ⱷꜝ 

≢ ⇔≡⅔ↄ↓≤⌐╟╡⁸ ⅜ ⌂ ╩⇔⌂™√╘─ ⁸№╢™│ 

∫≡⇔╕∫√ ─ ⌐ ≢⅝╢─≢│⌂™⅛≤─↓≤≢№∫√⁹ 

 

ủ ─ ⁸☻♩꜠☻╩ ≢⅝╢ ─ ⌐≈™≡ 

⌐⅔↑╢ ─ 1 ─ ─ ≢⁸ ╩ ⇔≡™╢─│ ⌐ 

∆╢◔▪∞↑≢⌂ↄ⁸ ─ ╙ ⅝™⁹ ─ ₁─ ╩  

≢ ⅝ ╘┌⁸ ≢ ↕╣╢⌂≥─ ─ │ ™⁹ 

⅜ ₁─ ≢☻♩꜠☻╩√╘⌐ↄↄ∆╢√╘⌐⁸ ╩ꜞⱨ꜠ 

♇◦ꜙ∆╢√╘─꜡Ⱳ♇♩╙ ⅜ ™─≢│⌂™⅛≤─↓≤≢№∫√⁹ 

╩♩♇fi꜡Ⱳꜛ◦כ◔♬ꜙⱵ◖⁸┌╣№≢כ♃ⱦ☻☿fiכ◘▬♦ ⇔≡╙ 

™≤ ⅎ≡™╢⁹ │⁸ ⅜ ≢◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ╡⌐ↄ™ 

⌐№╢↓≤⁹ 

√∞⇔⁸ ⇔™ ≢╙◖Ⱶꜙ♬◔כ◦ꜛfi⅜⇔∫⅛╡ ╣╢╟℮⁸  

─◖Ⱶꜙ♬◔כ◦ꜛfi ⌐ ↑√ ╙ ⌐ ≤⌂∫≡™╢≤ 

─↓≤≢№∫√⁹ 
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ₒ ₓ 

 

ủⱥ▪ꜞfi◓─  

─ ⁸☻♩꜠☻╩ ≢⅝╢ ─ ⌐ ⇔≡ⱥ▪ꜞfi◓ 

╩ ℮⁹ 

ủ ⌐≈™≡ 

⌐⅔™≡│⁸ ─ ⌐ ⇔≡⁸ ≡≢│⌂™⅜⁸ⱬ♇♪╛ ⌐☿ 

fi◘╩ ⇔≡⅔╡⁸ ─ ─ ╡ ⌐⅔™≡│⁸ ─ꜞ☻◒╩  

←↓≤⌐≈™≡ ⅜ ™⁹⌂⅔⁸ ⌐╙ ⇔≡™╢⁹∕─√╘⁸  

│№╕╡ ⇔≡™⌂™ ≢№∫√⁹ 

ủ꜡Ⱳ♇♩─ ⌐≈™≡ 

─ ─ ─◔▪⌐⅔™≡│⁸√∞ └≤╡⌐ ╡ ℮∞↑≢╙ 

⅜ ≢⅝╢√╘⁸ ⁸◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩─ ╩ ⇔√  

⅜№∫√⁹ ─ ⌐⅔™≡│⁸ ⁸ └≤╡─ ─ ≤∂ 

∫ↄ╡ ╦╣╢ ⅜ ╠╣≡™╢√╘⁸ ≤ ⌐ ⌐™≡ ╦╣╢꜡Ⱳ♇♩ 

⌐≈™≡│⁸ ≢─ ⅜ ™─≢│⌂™⅛≤─↓≤≢№∫√⁹ 

─ ─ ╡ ⌐⅔™≡│⁸₈ ₉⁸₈ ╩ ⅝≈↑ 

╢◖Ⱶꜙ♬◔כ◦ꜛfi ─ ₉─ ─ ⅜ ≢№╢≤─↓≤≢№∫√⁹ 

─ ⌐⅔™≡│⁸ ∟─ ╡ ╦╡⅜ ⇔™ ⅜№╢√╘⁸꜡ Ⱳ 

♇♩─ │⁸ ─ ⅜⁸ ─ ╙ ╩ ↕∏⁸ ⇔≡ ≢⅝ 

╢─≢│⌂™⅛≤─↓≤⁹╕√⁸ ─ ╡ ꜡Ⱳ♇♩⌐⅔™≡│⁸ ∞ 

↑≢⌂ↄ⁸ ⇔≡∕─ ⌐ ↑ ╣≡╙╠ⅎ╢⅛≥℮⅛─ ╙ ≢ ╠⅛ 

≤⌂∫√⁹ 

 

 

.   

─ⱥ▪ꜞfi◓ ≢│⁸ ≈─ ─ ╩ √⁹ 

─ │⁸ ⌐ ╟╡╙ ™⁹ ⅜ ⅝™↓≤⅛╠⁸ ─

╙ ↄ⌂╢⁹╕√⁸ ⅜ ™↓≤⁸ꜞⱢⱦꜞ♥כ◦ꜛfi≢ ╩ ∆

╢ ≢№╢↓≤⅛╠⁸ ─ꜞ☻◒│ ™⁹ 

 

ₒ ₓ 

ủ  

↓─ │⁸ ≤ ∆╢⅜⁸ ⇔≡™╢╦↑≢│⌂™⁹  

⌐│⁸♦▬◔▪─ ⅜⁸ │ ⱨ꜡▪⁸ │ ⱨ꜡▪⌐ ⅛╣≡ 

™╢⁹ 

─ ≢й ─ ⅜ ≢◔▪↕╣≡™╢⁹ ─ ╡≤≤╙⌐⁸ 

≢─ ╡╙ ≤ │כ♄כꜞ─ ⅎ≡™╢⁹ 

─⌂⅛≢⁸ √⅝╡≢ⱬ♇♪≢ ⇔≡™╢ ⅜ ⁸  

⁸ ⅜⁸ ⁸ ╡ ↄ╠™⅜ ≢─ ≢№╢⁹ 
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ủ  

ה ─ ⅜ ∆╢─│⁸ ⁸ ⅜ ╕╣√≤⅝⅜ ™⁹ 

↑⌂™⅜№╢↑╢≤ ∫≡™╢√╘≢№╢≤ │ ⇔≡™╢⁹ 

╕√⁸ ≢☿fi◘ⱴ♇♩╩ ∫≡™╢⅜⁸ ↑≈↑√⅜ ╪≢™√≤™℮↓ 

≤⅜ ™⁹☿fi◘ⱴ♇♩ │⁸ ─ ⅝─ ⌐│⌂∫≡™╢⅜⁸☿ 

fi◘ⱴ♇♩┼─ │ ╕⇔ↄ⌂™≤ │ ⅎ≡™╢⁹ 

⅛╠ ∟ ⅜╤℮≤∆╢╟℮⌂ⱥꜘꜞⱢ♇♩ ╙ ⇔≡™╢⁹  

╩ⱶ♥☻◦℮™≥ꜟכ◖ ∫≡™√⅜⁸ │ ∫≡™⌂™⁹ 

≡╣↕ꜟכ◖⌐ ≢⅝⌂™⅛╠≢№╢⁹╕√⁸ ≢ Ⱪ꜠כ◐⅜  

⅛╢╙─⅜№╢⁹ ⌂ │ 1 ≢╙№╢⅜⁸ Ⱪ꜠כ◐─ ↄ │⁸ 

10 │∆╢─≢ ⅝⌂ ≤⌂╢⁹ 

ủ ─ ─ ╩ ╘╢  

│∂∫ↄ╡≤ ╩ ™≡ↄ╣╢ ⅜™╢↓≤ ⌐ ⅜№╢⁹ 

⌐ ⁸ ─Ⱳꜝfi♥▫▪⅜ ≡ ╣≡™╢⁹◦ꜟⱣכ ☿fi♃כ⅛╠  

↕╣≡ ≡ↄ╣≡™╢⁹ 

│⁸ ≡™╢⁹ ⁸ ⅛╩╛∫≡™╢╟℮⌐⇔≡™╢⁹ ╩ 

⇔⌂⅜╠ ╩ ⇔≡ↄ╣≡™╢⁹ ╩ ╦∑≡ ⇔≡ↄ╣╢↓≤⌐ ⅜№ 

╢⁹ 

⌐│ ⌐⌂╠⌂™ ╙™╢⅜⁸∕─ ╩ ∆╢↓≤⅜ ≤⌂╢⁹ 

─ ╡ ╖≤⇔≡⁸ ─ ╖╩ ⅎ≡™╢⁹ ╩ ╖√↓≤⅜№╢⅜⁸ 

╩ ╙℮≤⇔√ ⅜™╢─≢ ╘√⁹ │⁸ ⅜╟╡ ⌐⌂∫≡ 

™╢ ─ ₁╙⁸╟╡ ⌂ ─ ₁≤ ⌂╠⌂™ↄ╠™ ↕╣╢⁹ ℮↓ 

≤╙╟™⅜⁸ ╩≈⅛℮↓≤╙ ≢№╢⁹ 

═ ⌐ ╦╢ ╙ ⌐ ⅜№╢⁹ ⁸ ⌐ ╦∑√ ╩ ╡  

╪≢™╢⅜⁸ ═ ⌐ ⅜№╢⁹ 

⌂ ≤⇔≡⁸⅛≈≡│∟⅞╡ ╩⇔≡™√⅜⁸ │⇔≡™⌂™⁹ 

   ⌂ ≤⇔≡⁸ ⅜ ↄ⌐№╢─≢⁸ ╩ ╡≡™╢⅜⁸♦▬◔▪─ 

₁⌐ ⇔≡╙╠∫≡™╢⁹ │⁸ ─≢⅝╢ ⌐⁸⅔ ╛╡ ─ ╩⇔ 

≡╙╠∫≡™╢⁹ 

   ꜡Ⱳ♇♩ │ ⅜№∫√⁹ ⅝⌂ │⁸ ↄ ⌂ↄ ╦∫≡™√⁹ 

ủ ╡─◦☻♥ⱶ─  

⅛╠≢╢ ⅜ ╢≤⁸☿fi◘⅜ ⅝⁸ ╩ √↓≤⅜ ⅎ╠╣╢⁹∕╣≢⁸ 

∆╢╟℮⌂◦☻♥ⱶ⅜ ╕⇔™⁹◦☻♥ⱶ≤⇔≡│⁸ ─ ╡╩⇔≡⁸ 

⇔≡™╢ ⅜™╣┌ ≠™≡ ⇔⅛↑╢ ⅜ ≢№╢⁹ 

─ ≢╙⁸ ╡⅜ ≢№╢⁹ ⌐╟∫≡ ⅜ ⌂╢─≢ ⁹ 

⅜ ™≤ ∆╢↓≤⅜№╢√╘⁸ ─ ⅛╠ꜞ☻◒╩ ≢⅝╢◦☻ 

♥ⱶ⅜ ╕╣≡™╢⁹ 

─ │⁸Ᵽfi♪ │ ─ ₁│ ╤℮≤∆╢─≢ ≢│⌂™⁹ 

─◦☻♥ⱶ│⁸ ⁸○ⱶ♠─ ╡ ⅎ│ ⌐ ⇔≡™╢⅜⁸ ─ 

╙™╢─≢⁸ ≢№╤℮⁹ 
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ₒ ₓ 

ủ ─  

∂ ⌐ ╛ ─ ⁸ ⅜№╡⁸ ⅜ ↄ─ ╩  

⇔≡™╢↓≤⌐ ⅜№╢⁹ ⁸ ≢∕╣∙╣ №╡⁸∕╣∙╣ 4 ─  

≤⌂∫≡™╢⁹ 

─ ─ ─ │ ─╟℮⌐⌂∫≡⅔╡⁸ ≢─  

⅜ ≢ ⇔≡™╢ │ ⌂™⅜⁸ ⅜ 3.1 ≤ ↄ⌂∫≡™╢⁹ 

 

─  

       

1 2 2 3 6  13 

2 4  5 7  16 

3   2 15  17 

4  2 1 19  22 

5  1  12 3 16 

 6 5 11 59 3 84 

    

ה  

    

 25 26% 

 8 8% 

∟ ⅜╡  1 1% 

 8 8% 

♩▬꜠ 24 25% 

ⱬ♇♪ 18 19% 

∕─  12 13% 

 96 100% 

 

ủ ה  

ה    │⁸ ⅛╠─ ⅜ ↄ⁸ ™≢♩▬꜠≢─ ⁸ⱬ♇ 

♪ ≢─ ה ≤⌂∫≡™╢⁹ 

│⁸ ⇔≡ ╙ ™ ⁸ ∆╢↓≤⅜ ™≤™╦╣≡™╢⁹ ≢│ 

≢⁸ ╡⅜ ╡≡™⌂™≤⅝⌐⁸ⱬ♇♪⅛╠ ⁸ⱬ♇♪⅛╠ ╡≡ ∆ 

╢↓≤⅜ ™⁹ │ ⅝ ⇔─ ⁸ ⅜╕∞ ≡™╢─≢⁸ ∆╢≤ ⅎ╠╣ 

≡™╢⁹ 

☿fi◘⅜№╢⅜⁸ ⌐ ⅝╢≤⁸ ─ ™ ⅛╠ ∆╢↓≤⌐⌂╡⁸ 

≡─ ⌐ ╠╣√ ≢ ∆╢↓≤⅜ ⇔ↄ⌂╢⁹☿fi◘│⁸ ∞↑≢  

╒≥ ╦╣≡™╢⁹ ╡╢ ─ⱬ♇♪◘▬♪⌐☿fi◘⅜№╢╙─≤⁸ ⌐ ╡√ 

⌐ ∆╢╙─≤ №╢⁹ ⌐ │ ∞↑⌂─≢⁸☿fi◘≢  
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⇔≡╙⁸ ⅜ ∟⌐ ∆╢↓≤│ ≤⌂╢⁹ ╣√ │⁸☿fi◘⅜  

∆╢≤ ⌐ ⅜⅛⅛╢≤ ↑╢↓≤╙∆╢⁹☿fi◘│ ╒≥⅛⅛╡⁸ 

⌐│ ⌂ ≢№╢⁹ 

≢ ┘⅛↑╢◦☻♥ⱶ╙ ⅎ╠╣╢⅜⁸ │ ™⅜ │⁸ ─ ⅜ ⅝≡ 

⇔╕℮⁹ ─ ╙™╢─≢ ⇔™≤ ⅎ╠╣╢⁹☿fi◘─ │⁸ ⌐≤∫≡╙☻ 

♩꜠☻≢⁸ ⌐ ⅜ꜟכ◖╙≡∫ ─⌂⅛≢ ╡ ™≡™╢⁹ 

  │⁸ ─ ⌂─≢⁸ ↄ ╩ ≈╟℮⌐⇔⌂ↄ≡│⌂╠⌂ 

™⅜⁸ ⅜ ⅝╢≤⁸ ─ ─ ⅜ ∆╢─≢⁸ ⇔↕⅜№╢⁹ 

  ─ ≢ ∆╢─│⁸ ⌐ ≢№╢⁹ │ⱪ꜡♥◒♃כⱤfi♠╩ 

™≡™╢─≢⁸ ╪≢╙ ⌂╢↓≤│ ⌂ↄ⌂∫√⁹╕√⁸ ⱴ♇ 

♩╩ ™≡ ∆╢⁸ ⱬ♇♪⌐∆╢↓≤╙ ⅎ╠╣╢⁹ ∆╢ ⌐⁸ ╛⅛⌂ 

⌐∆╢≤™℮ ╙ ⅎ╠╣╢⁹ 

  ⁸ ⌐ ∫≡™╢ ⅜♩▬꜠⌐ ⅝√ↄ⌂╢⅜⁸♩▬꜠⌐ ⅝√™≤ 

™℮ ⅜≢⅝⌂™⁹ ≤⅛⇔╟℮≤⇔≡⁸ ∟ ⅜∫≡⇔╕≈≡ ╪≢⇔╕℮⁹ 

Ⱪ꜠כ◐╩⇔⌂™≢ ∫≡⇔╕℮≤⁸ ⅜ ╤⌐ ⇔≡⇔╕℮⁹ ┘ ╤℮ 

≤∆╢⅜⁸ │ ─ ⌐│⌂™─≢⁸ ╤℮≤∆╢≤ ∆╢↓≤⌐⌂╢⁹ 

⌐⌂╢≤⁸ ─↓≤╩ ∆╢↓≤⅜ ⇔ↄ⌂╢⁹ 

  ⇔⌂ↄ⌂╢≤⁸ ⌐Ⱪ꜠כ◐⅜ ⅛╢ ╖╙ ╕╣╢⁹ 

  ♩▬꜠≢ ∆╢ │⁸ ⅜ ╩ ⇔≡™╢≤⅝⌐⁸ ≢ ≤℮≤⇔≡ ∆ 

╢⁹ ╩ ⇔√╠⁸ ⌐ ⅜ ╢⁸№╢™│ ╩ ╪≢ↄ∞↕™≤ ⅛↑╩∆ 

╢↓≤⅜ ╕⇔™⁹ ⅜ ╗≤⁸♩▬꜠⅜ ╗≤⁸ ─ ⅜ ⅛╠⌂ↄ⌂╢⁹ 

™╤╪⌂ ╩∆╢≤╦⅛╠⌂ↄ⌂╢─≢⁸╕∏│ ╩ ╪≢╙╠℮ ⅜№╢⅜⁸ 

∕╣╙≢⅝⌂ↄ⌂╢⁹ 

─ⱪꜝ▬Ᵽ◦כ╩ ╢√╘⌐⁸♩▬꜠⅛╠ ╣╢╟℮⌐⇔√™⅜⁸ ╣√╕ 

╕≢│ ≢№╢─≢⁸♩꜠▬⅜ ╗≤ ╩ ┬╟℮⌐ ↑⇔≡ↄ╣╢↓≤⅜  

╕⇔™⁹ 

ủ ─ ◦☻♥ⱶ─ ─  

  ─ │⁸Ᵽ▬♃ꜟ♦כ♃─ ⅜ ⌐⌂╢─≢ │ ╕⇔™⁹ 

  ─ ─ │№╕╡⌂™⁹ ─ │№╕╡ ⅎ╩⇔⌂™⁹ ↑≡ 

╩ ⇔≡ↄ╣╢─≢№╣┌⁸ ≢№╤℮⁹ 

ủ ─ ╡◦☻♥ⱶ─ ─  

  ─ ◦☻♥ⱶ│⁸№╕╡ ╦⌂™∞╤℮⁹○ⱶ♠│ ⁸ ╣⇔⌂ↄ⌂╡⁸ 

⌐ ⅜ ╪≢™╢⁹ 

  ─√╘─◦☻♥ⱶ⁸ ⅜ ≢№╤℮⁹ │ ⅜ ™⁹ ─  

╩ ↑╢√╘⌐│⁸ ╩ ╘⌂™╟℮⌐∆╢ ⅜№╢⁹ 

  ≢⁸ ⌂ ⌂╢≤ ╠∑╢ ╖⅜ ╕⇔™⁹ ⌂ ⅝⅜№╢≤  

∆╢ ─ ╖⅜ ╕⇔™⁹ 
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ₒ ₓ 

ủ  

   │ ⁸ │ ⁸ ⅜ ⁸ ╡│ ≢№╢⁹ 

│ ─ ₁⅜ ≢№╢⁹ ─ⱪכꜟ◓ ≢⁸ ─ⱡ► 

Ɫ►⅜ ⅛↕╣≡™╢ 

 

ủ  

   ─ ⌐⁸ ≈≤ ⌐Ⱪ꜠כ◐⅜ ⅛╢◦☻♥ⱶ╩ ⇔≡™╢⁹ 

⌐ ≢ ╩ ⇔≡™╢─≢⁸ⱨ♇♩꜠☻♩⅜ ⌂─≢ ⇔≡™ 

╢⁹↓─◦☻♥ⱶ│ ⌐ №╢⁹↓─ │⁸ ─ ⅜ ≢№╢─ 

≢⁸ ⅜ ⇔™⁹ ╩⇔≡™⌂™─≢⁸☿fi◘⅜ ≢№╢⅜⁸∕─ ה  

⅜ ≤⌂╢⁹ 

   ╕╢ ╩ ╣≡™╢⅜⁸╕∞ ⇔≡™╢⁹ 

☿fi◘⅜ ∫≡™≡╙⁸ ⅜ ⌐™∫√≤⅝⌐│⁸ ╪≢™╢↓≤╙№╢⁹ 

⇔™ ≢ ↑╩∆╢≤⁸ ⅜№╢ ╙№╤℮⁹◖ⱷfi♩≢ ⇔ ⅜  

→╢↓≤╙№╤℮⁹∕╣∙╣─ ⌐ ⅜ ⌂╢╟℮⌐ ≢⅝╢↓≤⅜ ╕⇔™⁹ 

♩▬꜠─ ≤⇔≡│⁸ ─ ◦☻♥ⱶ╩ ™⁸№╢ ⅜♩▬ 

꜠⌐ ╢≤ ╠∑╢◦☻♥ⱶ⅜ ╕⇔™⁹ ⅛╠♩▬꜠⌐ ∆╢ ⌐ ∆ 

╢↓≤⅜ ⅝╢⁹ ╩ ∆≤ ╠∑╢─≢│ ™⁹ 

ⱨ꜡▪≢ ⇔≡™√ ⅜⁸ ⱨ꜡▪⌐ ∆╢≤⁸ ─ ╡ ≢  

⅜⌂ↄ⌂∫√ ╙№╢⁹⇔⅛⇔⁸ ⌐ ⱨ꜡▪⅛╠ ⱨ꜡▪⌐ ⇔≡⁸ꜞ 

◒ꜝ▬♬fi◓⅛╠ ⇔√ ╙™╢⁹ ↑╢ ≢╙ ∆╢⁹ 

ủ ─♃כ♦ ≤  

⁸╩♃כ♦─ ⅛╠ ⌐ ⇔⁸꜠ⱬꜟ ⌐ ⇔≡™╢⁹ 

⅛ ⌐ ⇔≡™╢ │⁸∕─ │ ┬≤ ⅎ⁸ ⌐╙ ⅎ⌂ↄ≡│⌂╠ 

⌂™≤ ⅎ≡™╢⁹ 

⅛≈≡│⁸ ─ ≢ ─ ╩⇔≡™√⅜⁸∕╣≢│⁸ │ ⅎ≡↓ 

⌂⅛∫√⁹ 

   ╪∞ ⌐⌂╢≤⁸ ∏ ⌐ ⇔≡™╢⁹ ⌐ ╩⇔√─⅛⁸ ─  

⅜ ≢№╢⁹ 

│⁸ ╪∞ ≢ ≤⇔⁸ ⅜⌂ↄ≡╙ ≤∆╢⁹ ╩ ╪ 

≢™√ ─↓≤╙ ⇔≡™╢⁹ ⌂™ │ ⁸ ™ ≢ ╒≥⌐⌂╢⁹ 

ủ ⌂ ╡ ╖ 

   ⌂ ╡ ╖│⁸ ╩ ⌐ ⇔≡⅔╡⁸◒ꜝⱩ ╩⇔≡⅔╡⁸  

⁸ ⁸ ⁸ ─ ╩⇔≡™╢⁹ꜞⱢⱦꜞ⅜ ꜞⱢ╩⇔≡™╢⁹ 

⁸ ⅜ ╩ ⇔√╡⇔≡™╢⁹ ≤ ─ꜞⱢ╩ ∫≡™╢⁹ 

∞↑≢⌂ↄ⁸ ⁸ꜞⱢ─ ₁╙ ∫≡™╢⁹ 

   ⱨ꜡▪│⁸ └≤╡└≤╡─ ╩ ™≡ ⇔╟℮≤⇔≡™╢⁹  

≢ ╩ ∫√↓≤╙№╢⁹ ⅛↑≡⁸ ─ ₁╩ ™√⅔ ╡╩⇔√⁹ 

─ ₁⁸∕─ ╙ ⇔≡ↄ╣√⁹ 
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ủ ⅜ ╕⇔™  

   ↕╪│ ⅜ ⅝⌂─≢⁸ ⇔ ─꜡Ⱳ♇♩ ⅜№╢≤ ™≤ ⅜№╢⁹ 

☿fi◘⅜№╢≤ ™⁸ ─ ≢⅝╢╙─⅜ ╕⇔™⁹ 

ⱬ♇♪⅛╠─ ╩ ⌐∆╢ ⅜ ╕⇔™⁹ 

   ꜞⱨ♩ ⅜ ╕⇔™⅜⁸ ⌂╙─│ ─ ╩ ↕∑╢ ╙№╢⁹ 

   ─ ⅝╩ ∆╢↓≤╙ ╕⇔™⁹ ⇔≡⁸ ⌐ ≢⅝╢↓≤ 

⅜ ─♃כ♦⁹™⇔╕ ⅜ ╕⇔™⁹ 

   ⌐│ ⌂◦☻♥ⱶ⅜№╢⅜⁸ ⌂─≢ ≢⅝⌂™⁹ ⅜ 

⌐⌂╢≤⁸◔▪─ ⅜ ↄ⌂╢⁹ ─ ⌐ ╡⅜≢⅝⁸ ─ ╩ ↄ 

∆╢↓≤⅜≢⅝╢⁹ ⁸ ⁸ ─ ⅜ ╕╣╢⁹ 

   ─ ≢│⁸ ╙◦☻♥ⱶ ↕╣╢↓≤⅜ ╕⇔™⁹ 

│⁸↓↓⌐ ╩ ╣╢═⅝ ─ ⁸↓↓╩ ⅎ≡ ↕™ ─ ≢╙╟™ 

∞╤℮⁹ ⅛╠ ↄ ₁⅜ ╢─≢⁸≢⅝╢∞↑ ↕╣╢↓≤⅜ ╕⇔™⁹ 

 

 

 ─  

   ⌐│⁸ ™ ™ ≢ ↕╣≡™╢ ⅜№╡⁸ 

   ─№╢Ⱪ꜡♇◒⅜ ⌐ ↕╣⁸ ╪ ⌐ ─ 

  Ⱪ꜡♇◒⅜№╢⁹ 

 

 

 

 

.  ⅝ ⱱכⱶ 

─ⱥ▪ꜞfi◓ ≢│⁸ ≈─ ⅝ ⱱכⱶ─ ╩ √⁹ 

 

ₒ ⅝ ⱱכⱶ ₓ 

ủ ─  

ⱱכⱶ │⁸ ─ │⁸ ╕≢ ↄ ⇔⁸ 

∕─℮∟ ⅜ ─ ≢№╢⁹⇔⅛⇔⌂⅜╠⁸ ╩ ℮ │™⌂™≤─ 

↓≤≢⁸ ↄ│ ╩ ↕╣≡™√⁹ 

ủ  

   │ ⌐ №╢⅛≥℮⅛─ ≢№∫√⁹∕─ ↄ│ ⌐ ≢ ⇔ 

≡™╢≤─↓≤≢⁸ ⅜ ≢ⱬ♇♪⅛╠ ∟ ⅜╤℮≤⇔≡⅔⅝╢ ⅜  

≢№╢⁹∕↓≢⁸ ☿fi◘ ╩ ™≡™╢⅜⁸☿fi◘⅜ ⇔⁸ ↑≈↑√ ⌐ 

│⁸∆≢⌐ ⁹╢№≢≤╪≥╒⅜☻כ◔√∫™≥╢™≡╣↕ ╩ ≢⅝╢☿ 

fi◘⅜№╣┌ ≢№╢≤ ⅎ≡™√⁹ 

╕√⁸ ⌂ ⅛╠╖≡╙⁸↓℮™∫√ ─ │⁸ ⅜⅛⅛∫√ 

≤⇔≡╙⁸ ⇔⁸ ↕╣≡™╢ ─ ╩ ⅎ╣┌⁸ ™ ≢ ≡ⱪꜝ☻≢ 

№╢↓≤⅛╠⁸ ─ ⌐≈™≡│ ⅝⌐ ⅎ≡™⅝√™≤─↓≤∞∫√⁹ 
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─ ⌐≈™≡╙ ∫√⅜⁸ ─ ⅜™⌂™↓≤⁸╒≤╪≥⅜ ™∆╩ 

⇔≡™╢↓≤⁸ ─ ╡│ ⌐ ╩ ↑≡™╢↓≤⅛╠⁸↓╣╕ 

≢⁸ ⌐ │ ⅝≡™⌂™≤─↓≤∞∫√⁹ 

 

ủBPSD ╩ ⇔√ ╡ ╖ 

fiꜛ◦כ◄ꜞ◒꜠─≢ │ ⌐ ∫≡™╢⅜⁸BPSD ╩ ⇔√ ╡ 

╖≤™℮╟╡╙⁸ ─fiꜛ◦כ◄ꜞ◒꜠╢↑⅔⌐ ≢ ╦╣≡™╢≤─↓≤ 

∞∫√⁹ 

╕√⁸ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩ ─ ⌐≈™≡│⁸ ─ ™  

⅜ ™↓≤╛⁸ ╩ ∂≡™⌂™≤™∫√↓≤⅛╠⁸ │ ⅎ≡™⌂™≤─ 

↓≤∞∫√⁹ 

∕╣╟╡╙ ─ ╡⁸ ─◦☻♥ⱶ─ ⅜ ≢⁸ ⅎ≡  

⅜ ⅛╢╙─≢№╣┌⁸↕╠⌐ ─ ⌐≈⌂⅜╢≤─↓≤≢⁸ ╩ ∂ 

╢≤─ ╩ √⁹ 

 

ủ ─☻♩꜠☻⌐ ∆╢  

⅜ ∆╢─⅜ ─ ≢№╢≤─↓≤≢№╢⁹ ⅜ ⌂ 

™ ≢─ ≢№╡⁸ ⅜ ╙ ⇔╛∆™ ≢№╢√╘⁸ ⌐╟∫≡│⁸ 

∕─ ⌐™╢ ⌐ ─ ⅜ ╘╠╣╢↓≤⅛╠⁸ ™☻♩꜠☻╩ ∂╢≤ 

─↓≤∞∫√⁹ 

╕√⁸ ─☻♩꜠☻╙ ∂╢⅜⁸ ╟╡⁸ ⌐╟╡  

⌐⌂∫≡™╢≤─ ╙ ⅎ√⁹∕↓≢⁸↓℮⇔√ ─☻♩꜠☻ ⌐  

↑√ ─ ⁸ ⌐≈™≡ ℮≤⁸ ≢ ⇔≡™╢ ☿fi◘⁸ 

☿fi◘ⱴ♇♩∞↑≢╙⁸▪ꜝכⱶ⅜ ╢↓≤≢ ⅜ ⅛╣≡⇔╕™⁸↓╣  

⅜ ⅎ⁸ ⅜ ┌╣╢ ⅜ ⅎ╢≤⁸ ⌐ ⌐⌂∫≡⇔╕℮  

⅜№╢≤™℮ ⅜№∫√⁹ 

⌐ ─☿fi◘╩ ⇔√ ⁸ ⌐≤∫≡│ ⅛╙⇔╣⌂™⅜⁸ 

⅜ ⇔⅝╣∏⁸☻♩꜠☻⅜ ╕╢ ╩ ↄ ⅜№╢≤─ ╙ ⅎ√⁹ 

 

 

ₒ ⅝ ⱱכⱶ ₓ 

ủ ─  

30 ≢ꜚ♬♇♩ ─ ⌂ ⱱכⱶ⁹ 

│⁸ ≤ ─ ⌐ ⅛╣≡⅔╡⁸ ≡─ ⌐ ≤♩▬꜠⅜  

↕╣≡™╢⁹ 

─ │ ≢ 3.9 ⁸ ─ ≢╙ 2─ ⅜ 1 ™╠∫ 

⇔╚╢∞↑≢⁸╒≤╪≥⅜ 5─ ≢№╢⁹  

╙≤╙≤│⁸ ⅝ ╩ⱶכⱪⱱכꜟ◓≥ ⇔√ ≢ ↕╣ 

≡™√⅜⁸ ─ ⁸ ⅜ ⅎ√↓≤⅛╠ 7 ⅛╠ ⅛╠  

⅝ ⱱכⱶ≤⇔≡ ╩ ⇔√⁹ 
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╩ⱶכⱪⱱכꜟ◓ ↕╣≡™√ ⌐│⁸ │ ╩ ℮ ─ ╙⅔╠╣ 

√⅜⁸ ↕╣≡⅛╠ ↄ⅜√∟⁸ ≢│ ≢ ≢⅝╢ │™⌂™⁹ 

│ ─ ≢ ╒≥─ ─◔▪⌐№√∫≡™╢≤─↓ 

≤∞∫√⁹╕√⁸ │ ⱨ꜡▪ ─ ⅜◔▪⌐№√∫≡™╢ 

≤─↓≤∞∫√⁹ 

ủ  

   ∟ ⅜╡⅜ ⌂ ⇔⅛™√™√╘⁸ │╒≤╪≥ ⇔⌂™⁹ 

√∞⇔ ⌐ ≢ⱬ♇♪⅛╠ ⅝ ⅜╤℮≤⇔≡ ↕╣╢ │ ⌐™╠ 

∫⇔╚╢≤─↓≤≢⁸ ⌐│ ☿fi◘╩ ⇔≡ ⇔≡™╢⁹ 

☿fi◘╩ ™≡™╢⅜⁸☿fi◘⅜ ⇔⁸ ↑≈↑√ ⌐│⁸∆≢⌐ ↕ 

 ⁹╢№≢≤╪≥╒⅜☻כ◔√∫™≥╢™≡╣

─▬♥☻♩כꜛ◦⁸√╕ ─ ⌐│ ╩ ⇔≡⁸☻ⱴכ♩ⱨ◊fi⌐ ⅜ 

╠╣≡ↄ╢☿fi◘╙ ⇔≡™╢⅜⁸↓╣╙ ⅜ ╣≡⅝≡⅛╠ ↑≈↑≡╙ 

™≤™℮ ╙№╢⁹ 

╩ꜟכ◖☻כ♫ ≢ ∑╢ ╙™⌂™√╘⁸ ╩ ≢⅝╢☿fi◘⁸ ─ 

⅜ ⅛╢☿fi◘כ⅜№╣┌ ⅛╢≤ ⅎ≡™╢⁹ 

⌂ ⅛╠╖≡╙⁸↓℮™∫√ ─ │⁸ ⅜⅛⅛∫√≤⇔≡ 

╙⁸ ⇔≡ ↕╣≡™╢ ─ ╩ ⅎ╣┌⁸ ™ ≢ ≡ⱪꜝ☻≢№╢↓ 

≤⅛╠⁸ ─ ⌐≈™≡│ ⅝⌐ ⅎ≡™⅝√™≤─↓≤∞∫√⁹ 

ủ ─ ╩ ╘╢ ╡ ╖ 

fiꜛ◦כ◄ꜞ◒꜠─≢    │ ⌐ ∫≡™╢⅜⁸BPSD ╩ ⇔√ ╡ 

╖≤™℮╟╡╙⁸ ─fiꜛ◦כ◄ꜞ◒꜠╢↑⅔⌐ ≢ ╦╣≡™√⁹ 

╕√⁸ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩ ─ ⌐≈™≡ ℮≤⁸ ⌐◖Ⱶꜙ 

♩♇fi꜡Ⱳꜛ◦כ◔♬ ╩ ⇔≡╖√⅜⁸ ╘─ │ ↄ╙──⁸∆← 

⌐ ╣≡⇔╕℮ ╛⁸ ╛ ╩∟⅞∫≡⇔╕℮ ⅜╒≤╪≥≢⁸ │ ⇔≡ 

™⌂™⁹ 

ủ ─☻♩꜠☻ 

   ─☻♩꜠☻⌐≈™≡⁸ │∕╣╒≥≢╙⌂™⅜⁸ ─ ─ ≢│⁸ 

™☻♩꜠☻╩ ∂╢≤─↓≤∞∫√⁹╕√⁸ ─☻♩꜠☻╙ 

∂╢⅜⁸ ╟╡⁸ ⌐╟╡ ⌐⌂∫≡™╢≤─↓≤≢№╢⁹↓℮⇔ 

√ ─☻♩꜠☻ ⌐ ↑√ ─ ⁸ ⌐≈™≡ ℮≤⁸  

≢ ⇔≡™╢ ☿fi◘כ≢│ ⅜≢⅝⌂™√╘⁸ ─ ⌐⌂∫≡⇔╕ 

℮⁹↓╣╩ ⌐ ←↓≤⅜≢⅝╣┌∞™┬ │ ↕╣╢─≢│⌂™⅛≤─↓ 

≤∞∫√⁹ 
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.  ⱶכⱪⱱכꜟ◓ 

─ⱥ▪ꜞfi◓ ≢│⁸ ─ⱶכⱪⱱכꜟ◓─≈ ╩ √⁹ 

 

ₒ◓ꜟכⱪⱱכⱶ ₓ 

ủ ─  

ה │⁸ ⁸◦ꜟⱣכ◌כ ⁸ ⁸  

≢№╢⁹ 

≡─ ≢⁸ⱨ꜡▪⌐╟∫≡ │ ⌂╡⁸ ⅜ ⅜ ™⁹ 

♩▬꜠│⁸ ⱨ꜡▪─ ⌐№╢⁹ │⁸ ⌐ │ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

ủ  

│ ─ ≢№╢─≢⁸ ─ ╩ ⌐ ╩ ↑√⁹ 

☿fi◘╩ ⇔≡™╢ ⅜⁸ ─ ⌐│ ™╢⅜⁸ ☿fi◘⅜№∫ 

  ≡╙⁸ ╩ ≢⅝⌂™⁹ ⅝ ™⅜ ⌂ ⌐ ↄ─≢ ⌐ ╦⌂™⁹ 

   ⱬ♇♪⅛╠ ╡√ ⅛╠ ╡⅜ ≢№╢⁹ ∟ ⅜∫√ ⅛╠┤╠≈⅝⅜ 

╠╣╢⅛╠≢№╢⁹ ⇔ ╘≡⅛╠ ∆╢↓≤│ ↄ⌂™⁹ ⌐╟∫≡ 

│⁸ ⌐┤╠≈ↄ⁸ ⌐┤╠≈ↄ ─ ⅜№╢⁹ 

   ↓─ ≢│⁸ ⅜⌂™≤™℮ ⅜№╢⁹ ⅛╠ ☻Ɑכ☻⌐ ╢≤ 

☻♃♇ⱨꜟכⱶ⅛╠ ⅎ╢⁹ ⅜№╢≤ ⅎ⌂™↓≤╙№╢⁹ ≢ ™ ╩⇔ 

≡™╢≤⅝⁸ ╙№╢─≢⁸ ⅜ ╩ ╢↓≤⅜≢⅝╢⁹ 

fi♥כ◌    ─♩▬꜠│ ≢⁸ ∆╢⁹♩▬꜠│ ≢ ↕╣╢ 

│ ⌂™─≢⁸ ⅜ ∆╢⁹ 

   │ ⌐ ∫≡™╢↓≤╩ ↕╣≡™⌂™ ⅜ ™─≢⁸ ⌐ ∫ 

≡™╢≤ ⅎ≡⁸ ⇔≡⇔╕∫≡ ⇔≡⇔╕℮↓≤⅜№╢⁹ ≢⅝≡™╢ │⁸ 

꜠Ᵽכ╩ ⇔≡⁸꜠Ᵽכ╩ ⇔≡⅛╠ ∆╢ ╙™╢⁹ 

   ─ ⌐│⁸ ⅝╩⇔√™≤ ⅎ╢ ⅜ ™─≢⁸ ∆╢↓≤⅜ ⇔ↄ⌂ 

╢⁹ ─≤⅝─ ╡│ ≢⁸ ─ ≢│ ⅜ ⌂ ⅜™╢ 

─≢⁸ ╙ ↄ⇔≡™╢⁹ ⌐│⁸ ─ ⅜ ™╢─≢⁸ ╙ ↄ⇔ 

≡™╢⁹ 

   │ ─ ꜞ☼ⱶ⅜ ⅛╠⌂™─≢⁸ ꜞ☼ⱶ─ ⅛╠ ╘╢⁹ 

│ ⌐⌂╢─≢⁸ ⌂⸗ⱡ⁸ ╛♁ⱨ□⁸כ ⁸ ╩ ∟ 

♩▬꜠ 

 

     ♩▬꜠ 

♩▬꜠ 

☻Ɑה ☻כ  
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╪≢╙╠℮╟℮⌐∆╢⁹ 

   ─ │⁸ ↑⌐╟∫≡ ≢⅝╣┌⁸ ⌂ ≢ ╘╢⅜⁸ ⌐  

ↄ─ ⅜ ⅝≡ↄ╢≤ ⅜ ⇔ↄ⌂╢⁹ 

⅝≡ ⅜∫≡ ╠╣√ ⁸꜡ Ⱳ♇♩ ⅜ ⅜ ∆╢╕≢⌐ ╩ ™≢ↄ 

╣╢≤⁸ │ ⅜ ⌐⌂╢⁹ 

   ⅝ ⅜∫≡⅝√ ⁸ ⌂ ╦╡╩⇔≡ↄ╣╢≤ ╩ ←↓≤⌐⌂╢⁹  

─ ⅛╠ ∆╢≤☺ꜗfi◔fi╩ ╘╢≤⁸ ⇔≡ↄ╣╢↓≤│ ≢⅝╢⁹ 

   ⌐ⱴ▬◒≤◌ⱷꜝ╩ ⇔≡™╢◦☻♥ⱶ╙ ↕╣≡™╢⁹ ∟ ⅜╤℮ 

≤∆╢≤⁸◌ⱷꜝ≢≤╠ⅎ╠╣≡⁸ ─☻ⱴכ♩ⱨ□fi⌐ ⅜ ╡⁸ ╩  

∆╢↓≤⅜≢⅝╢⁹ ≢ 2,000 ─ ≤⌂∫≡™╢⁹ │⁸ ⅜ 

╩ ⅎ╢≤⅝─ ⌂ⱳ▬fi♩≢№╢⁹ 

   ♩▬꜠╩ ≢⇔√™≤ ⅎ╢ ≢╙⁸ ─ ─ ⌐┤╠≈⅝⁸ ─ 

⅜ ™⁹ 

   ↓─ ≢│⁸ ⅛╠ ⌐™√╢ │ ⌐ ↄ╠™≢№╢⁹ ™  

≢│ ﬞ ⌐ ⌐⌂╢⁹ 

   │ⱨ꜡▪⌐™╢╟℮⌐⇔≡ ╡╩∆╢╟℮⌐⇔≡™╢⁹ ∟ ⅛⌂™ ⌐ 

│⁸ ⅛─ ╩ ╘╢⁸ ⅛ ∆╢↓≤⅜№╢≤⁸ ∟ ™≡ↄ╣╢⁹ 

╙⌐fiꜛ◦כ꜠◒꜠ ╩ ╣≡⅔╡⁸ ↕⌂ ╩⇔≡⁸ ⅝⌂ ╩ ╩ 

↑≡ ∆╢╟℮⌐⇔≡™╢⁹ ≥─ ⅜ ↕╣╢⅜⁸ ≢⅝⌂™ ╙™╢⁹ 

─ ⌐│⁸ ⅝⌂ ─∟⅞╡ ⅜⅛↑╠╣≡™√⁹ ╩ ↕ↄ ╡⁸ 

─ ⌐⇔≡⁸└≤≈└≤≈ ⌐⇔√ ⌐ ╡ ↑≡ ╠╣√╙─≢№╢⁹└ 

≤≈└≤≈─ ─ ⌐ ⅜ ≢№╢ ≢№∫√⁹ ─ │ ≢№╢ 

⅜⁸ ─ ⅛╠ ⅛╠ ⇔≡™╢⁹ 

   ╩ ™⌂⅜╠⁸ ─↓≤╩ ⇔≡╙╠℮ ╩⇔≡™╢⁹ ∆╢↓≤╩ 

╘⌂⅜╠⁸ ─ ╩⇔≡™╢⁹ 

   ⌐│⁸ ⅜ ↄ─≢ ⌐ ↄ↓≤╙№╢⁹╕√⁸ ↄ─ ╛ ⌐ ↄ 

↓≤╙№╢⁹ ⅜ ╠╣╢─≢⁸ ─ ≤⌂╢⁹ 

  

ₒ◓ꜟכⱪⱱכⱶ ₓ 

ủ ─  

⌐ ⱶ≢⁸כⱪⱱכꜟ◓√╣↕ │ ⁸  

∞⅜⁸ │ ≢ ⁸ ⁹ ⌐⁸ ⁸ 

♩▬꜠ יִ ⁸ ⁸ ⁸◐♇♅fi⅜ ↕╣≡™╢⁹ ─ │ 

3.5ↄ╠™ ◔▪─ │⌂™ ─ ⅜ ™╢ ≢№╢⁹  

│⁸ ⌐ ≤ ╩ ↑≡™╢╦↑≢│⌂™⁹ 

│⁸ │ ⌐ ⇔ ⁸ │ ⌐ ⇔⁸  

≤™℮ ≢№╢⁹ 

ủ ─ ≤  

─ │⁸ ⁸ ─ ⅜ ╕∑╢─╩ ╣╢⁸ ⁸ 

╩ ⅎ╢⁸ ╩ ℮ ⁸ ⅜ ≠⅛⌂™℮∟⌐ ⌐ ╢ ⅜ №∫√⁹ 
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│ ╩ ⅎ╢ ⅜ ⅛∫√⅜⁸ ≢♄Ⱪꜟ♅▼♇◒╩∆╢⌂≥  

╩ ⇔≡⁸ │ ⌂ↄ⌂∫≡™╢⁹ 

⅜ ∫≡⅝≡╕∞ ╣≡™⌂™≤⅝⌐ ⅝√╡⁸ⱬ♥ꜝfi≢╙ ╣  

⌐⌂∫≡⇔╕℮↓≤≢♅▼♇◒ ╣⅜ ↓∫≡ↄ╢⁹ 

│☻♃♇ⱨ⅜ ⌂─≢ ⌐⌂╢⁹∕─√╘⁸ ─ ⌐ ⇔≡™╢≤⁸ 

∕─ ⌐ ╪≢⇔╕℮↓≤╙№╢⁹ 

◌fiⱨ□꜠fi☻≢ │ ⅎ≡™╢⅜ ≡╩ ⅞⅝╣⌂™⁹ ≢ ╩ ↑  

™ ⇔≡ ⌐ ╘≡™╢⁹ 

≢─ ⅜ ™⁹☿fi◘╩ ⇔≡™╢⅜⁸ ⅎ⌂™ ╙№╢─≢  

⌐ ∫≡⇔╕℮↓≤╙№╢⁹ 

⌂─≢⁸ꜞⱦfi◓⌂≥│ ⅜ ⅝╛∆™⁹ 

⇔⅛⇔⁸ ⅜ ≢⁸ ⌂≥─ ⌂ │ ≢№╢⁹ │⁸  

≢♩▬꜠⌐ ↄ ⅜ ╪≢™╢↓≤╙№∫√⅜⁸ │№╕╡⌂™⁹ ™∆⅛╠ 

ⱬ♇♪┼─ ⌐⁸┬≈↑√╡ ⇔√╡≤™℮↓≤╙№∫√⁹ 

♩▬꜠⅜ ⌂ ≢⁸ ™∆⅛╠ ∟ ⅜╤℮≤∆╢ ─◘▬fi⅜№╢ │⁸ 

⌐ ∆╢ ─ ⅜≢⅝╢⁹ 

↔ ─ ─ │⁸ ╩ ╡╟℮≤⇔√╡∆╢↓≤⅜№╢⁹∕─√╘⁸  

⌐│☿fi◘╩ ⇔≡™╢⅜ ⌐Ᵽꜞ◔⁸≢─™⌂│♪כ ⇔⌂™╟℮⌐ 

⇔≡ ╩ ≡™╢⁹ 

⌂≥≢♩▬꜠⅜ ⌐⌂╢ ⌂≥│⁸ ─ ⇔ ╡⌂≥≢ ─ ╩ 

ⅎ≡⁸ ⌐ ╦∫√╡⇔≡™╢⁹ 

─ ─ ╡─◦☻♥ⱶ≤⇔≡⁸ⱱכⱶ☿fi♃כ⌂≥≢ ≢⅝╢  

─☿fi◘╩ ∫≡™╢⁹ ─ ↕⅜ ≤ ↕╣≡™╢⁹ ⅜  

⅝ ⅜∫√≤⅝⌐ ≢ ╠∑╢☿fi◘│ ™─≢⁸ ⇔≡™⌂™⁹ 

─☿fi◘│⁸ ⌂ ─╖⌐ ⇔≡™╢⅜⁸ ↔≤⌐ⱷ꜡♦▫ 

╩ ⅎ≡™╢─≢⁸∕─ⱷ꜡♦▫≢ ⌂─⅛╩ ≢⅝╢⁹√∞⁸☿fi◘─ ⅛ 

╠ ╣╢≤ ⇔⌂™─≢⁸ ─ ⅝╩ ⅎ⌂™≤⅝╙№╢⁹╕√⁸ⱷ꜡♦▫ 

⅜ ∫≡ ⌐ ∫≡╙ ⌐ ╦⌂⅛∫√╡∆╢≤™℮↓≤╙№╢⁹ 

☿fi◘ │ ≢│№╢⁹ ─ ╩ꜟכ◖⁸≥∞ ⇔≡╙╠ⅎ⌂™ ╙ 

№╢⇔⁸ⱬꜟ⌂≥╩ ⌐ ™≡₈ⱬꜟ╩ ╠⇔≡ↄ∞↕™₉≤ ™√╙─╩ ∫ 

≡⅔™≡╙ ╠∆↓≤⅜≢⅝⌂™ ╙™╢⁹∕─√╘⁸☿fi◘─ ⅜™™⁹↔  

─ ╩ ≡ ⇔≡™╢⁹ 

─ ╡─ ≢№╢⅜⁸ │⁸ ⌡⌂ↄ ╣╢╟℮⌐⁸ ─≥↓─ 

╙◌◑╩ ↑≡™√⁹ 

⇔⅛⇔⁸ ─ ⁸ ⅛╠─ ≢  ◒♇꜡♩כ○⁹√∫⌂≥≥↓╢∆

│ ™─≢⁸ │ ≢№╢⁹ 

╩⅛↑≡™╢ ≢╙⁸ ─ ⅜№╣┌ ⌐ ⌐ ╢↓≤⅜≢⅝╢⁹ 

∆╢ │⁸ ⅜ ╡╩⇔≡™╢⁹ ∞↑≢ ⌐ ⅝√™≤ ∆ 

╢ ╙™╢⅜⁸ ⅛№╢≤™↑⌂™─≢ ⅝ ™╩⇔≡™╢⁹ 

⅜ ⌐ √↓≤╩ ∆╢☿fi◘│⌂™⁹ ─◒♇꜡♩כ○╠⅛ ╙ 
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№∫√⅜⁸◖☻♩⅜ ™─≢ ≢⅝⌂⅛∫√⁹ 

⅛╠ⱱכꜟ⌐ ∂╢♪▪⌐ ╩≈↑╢⌂≥─ ╙ ⅎ⁸ ⇔≡™╢⁹  

⅛╠ ⌐ ╡╢≤⅝│ ⌂─≢⁸ ⌐☿fi◘╩ ⇔≡™╢⁹ 

⌂─≢⁸ ⅜ ⅎ┌☿fi◘─ ╙ ⇔√™⅜⁸☿fi◘│ ≢ 

№╢↓≤╩ ⅎ╢≤ⱴfiⱤ꞉כ╙ ∞≤ ℮⁹≢⅝╣┌⁸ ⅜ ⌐ √™⌂ 

╠ ⌐ ⅛↑≡№→√™⁹╕√⁸∕─ ─ ⌂≥⅛╠⁸≥─╟℮⌂≤⅝⌐  

⌐ √™≤™℮ ⅎ⅜ ╢─⅛ ⇔≡⁸∕─ ⌐ ∆╢≤⅛⁸ ⅜№∫√╠ 

≥─╟℮⌐ ∆╢⅛ ⁸◌fiⱨ□꜠fi☻≢ ⇔≡™╢⁹ 

↑ ≢╙ │≢⅝╢≤ ⅎ≡™╢⁹ 

ủ ─  

│ ⌂↓≤⅜ ™⁹Ᵽ♇◒◓ꜝfi♪ ╩ ≤⇔≡╙ 

╠℮─≢⁸∕─ ╩ ⇔≡⁸ ╡ ℮⌂≥─ ╩⇔≡™╢⁹ ╩⇔√™≤⅝ 

⌐│⁸↔ ⌐ ™√∞™≡ ╩⇔√╡⁸ ⅜ ⌐⅔ ╩ ╗⌂≥⁸  

⇔≡╙╠℮╟℮⌂ ╩⇔≡⁸ ╩ ∫≡™╢⁹╕√⁸ ⇔™↓≤╩⇔≡™ 

√∞⅝√™─≢⁸ ™ ≢ ⌐ ∫√╡⁸ ⌐ ∫√╡⇔≡⁸ ⇔™ ∞ 

≤ ∫≡™√∞↑╢╟℮⌂ ⅝⅛↑╩⇔≡™╢⁹ 

│⁸ ≢ ∫≡™╢╙─╩ ∫≡⅝≡╙╠™⁸∕╣╩ ⌐ ™≡™╢⁹ 

⌂∂╖─ ≠ↄ╡╩⇔≡™╢⁹ⱬ♇♪≤ │ ─ ≤⇔≡ ⇔≡™╢ 

⅜⁸ ╛♥꜠ⱦ⌂≥ ⅝⌂╙─╩ ™≡╙╠∫≡™╢⁹ⱬ♇♪│ ─ ╖⌐  

╦∑≡ ⇔≡™╢⁹╕√⁸ ⌐│ ≢≤∫√ ⌂≥╙ ∫≡™╢⁹ 

ủBPSD ⌐ ∆╢  

BPSD ⌐ ∆╢ ≤⇔≡⁸ ≤╕≢│™⅛⌂™⅜⁸ ─ ╛╡╩ ∫≡ 

╙╠∫√╡⁸ Ⱳꜝfi♥▫▪⌐ ≡╙╠∫√╡⁸ ╩⇔√╡⇔≡™╢⁹ 

─ ╡ ↑╛ ⌂≥⁸ ─⌂⅛≢ ⌐≢⅝╢↓≤╩ ∫≡╙╠∫≡ 

™╢⁹ 

╛ ⅜ ⅝⌂ │⁸ ╩ ⌐ ∫√╡∆╢≤ ∟ ™√╡∆╢↓≤│ 

№╢⁹ ─ ⅜№╢↓≤│⁸ ╩ ⇔√℮ⅎ≢⁸∕─ ⌐№∫√  

╩ ⇔≡™╢⁹ ─⌂⅛⌐│⁸⇔╚═╢ ⅜ ⌂≥╩ ∫≡ 

™╢ ╙⅔╡⁸ ≥╙⅜ ⅝⌂ │∕─ ╩ ≢√╡∆╢↓≤╙№╢⁹ 

│ ╩ ⇔≡™√ ⅜⅔╡⁸ ─ ╡ ╖╩⇔≡™√↓≤╙№ 

╢⁹ ─ ╣ ╦╡╙№╢─≢⁸ ⇔≡ ℮↓≤⅜≢⅝≡™⌂™⁹☿fi♃כ  

╙ ╡ ╣⌂⅜╠⁸∕─ ╩ ⇔≡ ╩∆╢╟℮⌐ ⇔≡™╢⁹ ⅝⌂↓ 

≤╩ ⇔≡╙╠℮∞↑≢⁸ ⅜ ↄ⌂╢⁹ 

ⱬ♥ꜝfi─ │⁸ ╙≢⅝╢⁹ ⅜ ⌂™≤ ⌐⌂╡⁸₈  

╡√™₉≤™℮ ⅎ⅜ ≡ↄ╢ ╙™╢⁹∕─╟℮⌂≤⅝│⁸ ⅜☻ⱶכ☼⌐⌂ 

™─⅛╙⇔╣⌂™≤™℮ ─╙≤⌐ ⇔√╡⇔≡™╢⁹ ≡⅜ ╡≤│™ 

⅛⌂™⅜⁸ ─ ╦╡ ⁸ ⁸ ⅜ ╦╢≤ ⅜ ≡ↄ╢↓≤╙№╢⁹ 

╛ ⌂≥⁸ ╠⌂™ ⅜™╢↓≤≢ ⌐⌂╢ ╙™╢⅜⁸ ⅜ 

⇔≡™╢⁹ ─√╘ ─ │╦⅛╠⌂ↄ≡╙⁸ ⅛│╦⅛∫≡™╢╟ 

℮≢ ─ ⌐₈⅔ ╡₉⌂≥≤ ∫≡ↄ╣╢ ╙™╢⁹ │ ⌐│⌂╣ 
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⌂™⅜⁸ ─╟℮⌂ ⌐│⌂╣╢⅛╙⇔╣⌂™⁹∕─√╘⌐│ ⅜ ⁹ 

≢⅝╢ ≠ↄ╡≢ BPSD │ ≢⅝╢≤ ⅎ≡™╢⁹√∞⇔⁸◔▪≢  

≢⅝⌂™ ≥─╟℮⌐ ⇔≡╙ ⅜⅔↕╕╠⌂™⌂≥ │⁸ ⌂≥  

─ ╩ ∫≡™╢ ╙ ™≤ ℮─≢ ⁹ 

ủ ─ ─ ≤  

⌂ ╩ ≈ │ ⇔≡™⌂™⁹ 

⇔⅛⇔⁸꜡Ⱳ♇♩─ │ ≢⁸ ╡⅜≢⅝╢꜡Ⱳ♇♩⅜№╣┌™™≤ ℮⁹ 

╩fiꜛ◦כ◄ꜞ◒꜠ ℮Ɑ♇Ɽכ─╟℮⌂꜡Ⱳ♇♩╙™™≤ ℮⁹√∞⇔⁸◖☻ 

♩ ─ │№╢⁹ ⌐⌂™ │№╢≤ ℮⇔⁸ ╙꜡Ⱳ♇♩⌂╠ ↓╠⌂ 

™⁹꜡Ⱳ♇♩│☻♩꜠☻╙⌂™─≢⁸ ─ │ ╘╢⁹ ⇔≡™╢  

─ ⌂≥╙ ╡√™⁹ 

   │⁸ ─ ╡⁸ꜞ☻◒ ⌐ ≤ ⅎ╢⁹√∞⁸Ᵽfi♪╩ ⌐ 

↑≡™╢≤ ⌐™╢╟℮⌂ ∂⌐⌂∫≡⇔╕℮⇔⁸ ⌐ ↑↕∑╠╣≡™╢  

⅜№╢⁹⅔⇔╚╣⌂Ⱪ꜠☻꜠♇♩ ⌂╙─∞≤ ™⅛╙⇔╣⌂™⁹ ↕╣≡™╢ 

≤™℮ ∂╩ ⅎ╢─│ ↄ⌂™⁹ ─ ╙№╢⁹ ⌐ ⅜⌂↑╣┌ 

™⁹ 

⌐≈™≡│⁸╛│╡◖☻♩⅜ ≢№╢⁹ ─  ꜝ◓⁸⅝≢כ♃♬⸗╩

ⱨ≤⅛≢ ╩ ≢⅝╢─⌂╠ ≢№╢≤ ⅎ╢⁹ ╛ ⌂≥⁸ ⅜  

∆╢ ⅜⌂ↄ⌂╢⁹ 

GPS ⌐╟╡⁸ ⅜≥↓⌐™╢─⅛╦⅛╣┌╙∫≤ ™≤ ℮⁹ 

ה ╩ ≢⅝╢ │⁸ ─ ⌐ ⅜╢≤ ℮⇔⁸ ⌐ ™ 

≤ ℮⁹ └≤╡ Ɽ♃כfi⅜ ⌂╢⅜⁸ ≤™℮↓≤╙№╡  

⅜⌂™ ─⅔╗≈ │ ⌐ ∫≡™╢⁹○ⱶ♠⅜ ╣≡™╢ ⅜ 

⌂ↄ⌂╣┌ ♩ꜝⱩꜟ╙ ⌂ↄ⌂╢⇔⁸ ╣ ╙ ←↓≤⅜≢⅝╣┌⁸ ○ 

ⱶ♠ ⌐⅛⅛╢◖☻♩ ╙ ↕╣╢≤ ℮⁹╕√⁸○ⱶ♠⅜ ╣≡™╢≤ ⌐ 

⌂∫≡⇔╕℮ ╙™╢─≢⁸ ⅜№∫√╠∆←⌐ ≢⅝╢─│ ™≤ ℮⁹ 

⌂ ╩ ⇔√ ≢⁸ ─ ╛☻♩꜠☻╩ ≢⅝╢  

⅜№╢╙─≤⇔≡⁸ ꜡Ⱳ♇♩⌐│ ⅜№╢⁹╕√⁸ ─ ∞≤⁸ 

─ ™╩ ™≡ↄ╣╢꜡Ⱳ♇♩ ╩⇔≡ↄ╣╢꜡Ⱳ♇♩ ⌂≥╙ ™≤  

℮⁹ ─ │⁸ ─ ™╩ ™≡╙╠℮≤ ≢⅝╢ ╙№╢─≢⁹ 

   ∕─ ⁸ ⌐ ╢ ╩ ∆╢√╘⌐ ╩ ⌐∆╢ ╛⁸  

⅜≢⅝╢꜡Ⱳ♇♩ ╙№╢≤ ™≤ ℮⁹ ─ │ ─ ≢│ ≢⅝⌂ 

™─≢◦ꜗ꞉כ ≤⌂∫≡⇔╕℮⁹∕─√╘⁸ ꜡Ⱳ♇♩⌂≥╙№╢≤  

™⁹ 
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 ╡ ─◦☻♥ⱶ⁸꜡Ⱳ♇♩  ☼כ◦ה☼כ♬─

.  ╡ ─◦☻♥ⱶ 

 ╡ ◦☻♥ⱶ─♬כ☼ 

  ─ ₁─ ≢│⁸ ₁─ ─ ⌐ ⇔≡⁸ │ ™☻♩ 

꜠☻╩ ↑╢↓≤⅜№╢⁹ ╠╣ ⁸ ─ ╩ ⁸◖fi♩꜡כ 

ꜟ∆╢↓≤│ ⇔™≤ ⅎ╠╣≡™╢⁹∕─ ╠⇔↕╩ ╡ ∆ ╩ ↑╢↓ 

≤⅜⁸ ⌐ ╩ ↕∑≡™╢⁹ 

│⁸ ─ ₁⌐≤∫≡│ ─№╢ ≢№╢⁹∕─↓≤╩ ⇔≡⁸ 

∕─ ⌐№╢↓≤╩ ⇔≡⁸ ╦╡ ─ ╩ ↑╢↓≤╩ │ ╖ 

≡™╢⁹ 

  ─ ╩ ⇔≡╙ ╢─⅜⁸ ה ≢№╢⁹ 

  ╩ ∆╢ ─ │⁸₈ ─ ─ ⌂ↄ≤╙⌐  

ↄ⁸ ⌐╟╢ ╙ ↄ⁸↕╠⌐ ─ ╙ ™≤↕╣≡™ 

╢ ₐ ●▬♪ꜝ▬fiₑ⁹↓╣╠─ ₁⌐ ∆╢ ─ ─ │ 

≢№╢⅜⁸◔▪☻♃♇ⱨ⌐ ⇔≡ ─ ╩∆╢↓≤│⁸ ≢╙ 

─ ─ ⅜№╢ ⁹ 

  ─ │ ≈ ⅎ╠╣≡™╢⁹└≤≈│ ─ ⅜ ↄ⌂╡⁸  

⅜ ⇔≡™╢↓≤≢№╢⁹╙℮└≤≈│⁸ ─ ⁸ ≢№╢⁹  

⌐ ⅜ ⅜≥↓™⌂⅝≢ה≥↓╢⅝≢⁸⇔ ⌐ ≢⅝⌂™⁹ ⅜ ⁸ 

╩⇔≡™╢─⅛⁸ ⌐ ∫≡™╢↓≤╩ ╣≡™╢↓≤╙ ⌐ ∆╢≤  

╦╣≡™╢⁹ 

  ↓─√╘⁸№╢ ⅛╠⁸ ─ ⌐ ╢≤⅝⁸ ה ─ ⅜ ∆╢⁹ 

 

 ≢─  

   ╩ ⅎ⁸ ⅛╠♩▬꜠⌐ ⇔╟℮≤∆╢⁹ 

      ќ ♩▬꜠┼─  

 

 ≢─  

   ╩ ⅎ⁸ ⅝╩⇔√ↄ⌂╡⁸ ⅛╠ ∟ ⅜╢⁹ 

   ╩ ⅎ⁸ ⌐ ∫≡™╢↓≤╩ ╣≡⁸ ⇔╟℮≤∆╢⁹ 

      ќ ┼─  

 

 ≢─  

   ─ ⅜ ↄ⌂∫≡™╢ ⅜⁸ ⅛╠ ⌐ ≡⁸ ⇔╟℮≤∆╢⅜⁸ 

⅜ ⌂ ≢№╢⅜⁸∕─ ⅜⌂ↄ⁸ ⇔≡⇔╕℮⁹ 

 

 ♩▬꜠≢─  

   ♩▬꜠⌐ ╡⁸ ⅛╠ ⇔≡⁸ ⌐ ∆╢⁹ 

   ⁸ ╩ ⅎ⁸ ⅛╠⁸ ⌐ ∆╢⁹ 
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   │⁸ ─ ⅜ ™ 

№╢™│ ™ ⌐⁸ ⅜ ⌂™⁸  

─≤⅝⌐ ↄ⌂╢⁹ 

⅜ ↕╣≡™╢⅜⁸ ⅜ 

⇔≡™╢ ≢ ↄ ∆╢↓≤⌐⌂ 

╢⁹↓╣╠│⁸™∏╣╙ ≢№╢  

─ ╛ ⅜ ⌐№╢⇔⁸ 

⅜ ⌂ ≢⌂™ ╙№╢⁹ 

 

 

 

 

 

 

. .  ≢─ ─ ╡ 

  ≢─ ─ ╡≢│⁸☿fi◘ⱴ♇♩ ─ ─◦☻♥ⱶ≢│⁸ ≈─  

⅜ ↕╣≡™╢⁹ 

⌐⁸ ─ ⅜№╢ ⅜⁸ ≢ ─ ╩≤╡⁸ ⅜ ⅞ ⌐  

╢ ⌐ ⅝ ╘≡⅔╡⁸ ╩ ≢⅝⌂™⁹ 

⌐⁸ ─ ⌂ ⅜ ™≡⅔╡⁸☿fi◘ⱴ♇♩⅜ ⅎ╢≤⁸  

⅜↕╠⌐ ⌐⌂╢⁹ ╡◦☻♥ⱶ ⅜⁸ ≢ ∆╢◦☻♥ⱶ⌐⌂╢  

⅜№╢⁹ 

╩ ↓⇔╛∆™ ─ ⌐ ╡◦☻♥ⱶ╩ ⇔⁸ ⌐™√╢ ╩  

∆╢≤⁸ ≢ ─ ⌐ ⇔ ↑╢⁸№╢™│ ─ ─ ╩ ╠∆ ╩∆ 

╢ ─◖Ⱶꜙ♬◔כ◦ꜛfi╩⇔≡⁸ ⅜ ⌐ ╢╕≢ ⌂ ╩ ↓↕⌂™╟ 

℮⌐∆╢ ⅜ ⅎ╠╣╢⁹ ╩ ⇔≡ ┼─ ╩ ⅎ╢↓≤╙ ⅎ╠╣╢⁹ 

─ ─כ♃♬⸗⁸│⌐ ⅜ ╩ ↓⇔≡ ⌐⇔≡⇔╕℮≤™℮↓≤ 

⅜ ↕╣≡™╢⁹╕√⁸ ─ ╙ ™─≢⁸ ─ ⌐ ≢ⱷ♇☿כ☺╩  

ⅎ╢↓≤⅜ ⇔™≤─ ╙ ↑≡™╢⁹ 

⅜ ↄ⌂╢≤⁸ ╛ ⌐ⱬ♇♪⅛╠ ╡ ∟╢⁸№╢™│ ∆╢ ⅜ 

ↄ⌂╢⁹╕√⁸ ⅜ ≢№╢≤⁸ │ ≤ ⅜ ≢№╢⅜⁸ ⅝ 

─ ≢⁸ ⇔√ ⌐ ⅜ ⅝╢⁹ 

⅜ ™ ⅜ ™ ⱱכⱶ─ⱥ▪ꜞfi◓⁸ ⅜  

≢№╢ ─ⱥ▪ꜞfi◓≢│⁸ │ ™ ≢ ⇔≡™╢⅜⁸  

⇔≡™╢─│ ─ ∞↑≤─↓≤∞∫√⁹ 

╩ ↓⇔╛∆™ │⁸∕╣∙╣─ ─ ≢│⌂™⁹ ⇔╛∆™  

╩ ∆╢↓≤│ ≢№╢⁹ 

≡─ ─ ╩ ╛כ♃♬⸗⁸⌐╘√╢∆ ─◦☻♥ⱶ╩ ∆╢ 

↓≤╩ ∆╢─≢│⌂ↄ⁸ ─ ⅜ ™ ⌐ ⇔≡─╖⁸ ⌂◦☻♥ 

ⱶ╩ ∆╢↓≤⅜ ≢№╤℮⁹ 
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. .  ♩▬꜠≢─ ─ ╡ 

  ♩꜠▬≢╙ ↄ─ ⅜ ⇔≡™╢⁹ 

─ ─ ─ │⁸ ה ─ ╛ ⌐⅔™≡ ∆╢  

⅜ ─≢ⱶכⱪⱱכꜟ◓⁸≥™ ⅝ ╡ ⌐⌂∫≡™╢⅜⁸ ≢│⁸  

⅛╠ ⌐ ⅛╠ꜞ☻◒⅜№╢≤ ⇔≡™╢⁹↓─ ⌐│⁸♩▬꜠⌐  

∫√ ≢כ♃♬⸗⁸≢ ⌐ ∆╢ ⅜№╢⁹ 

  ◦☻♥ⱶ≤ ⇔≡⁸ ─№╢ ∞↑╩ ⇔⁸♩▬꜠⌐ ∫√↓ 

≤╩ ⅎ╢↓≤≢⁸⸗♬♃כ─ ⌂ ╩ ⇔⁸ ─ ╙ ≢⅝╟℮⁹ 

  ◦☻♥ⱶ≤⇔≡│⁸♩▬꜠⌐ ╢ ≢│⁸ ◦☻♥ⱶ≢ꜞ☻◒─№╢  

⅜ ⇔√↓≤╩ ⇔⁸ ⌐ ╠∑╢⁹∕─ ⁸ ╩ ⇔√ ≢⁸₈ ↕╪ 

⌐ ╩↕╣╕∆⅛₉ ─ ↑╩∆╢◦☻♥ⱶ⅜ ⅎ╠╣╢⁹ 

 

 

. .  ⁸ ≢─ ─ ╡ 

  ⁸ ⅜ ™ ≢─ ≤⇔≡│⁸꜡ Ⱳ♇♩ ≢ ⌐ 

↑╩⇔≡⁸ ─ ⅜№╢ ─ │⁸ ⅜ ≡ ∆╢⁹↓─  

╙ ◦☻♥ⱶ╩ ╖ ╗↓≤⅜ ≢№╢⁹ 

─ ⅛╠ ⌂ ╙ ∆╢ ╩ ∫≡™╣┌⁸ ─ ╩ ⅎ≡⁸ 

⌐ ← ─ ⌂ ╖╩≈ↄ╣┌⁸ ─ ∞↑⌐⌂╠⌂™≤ ⅎ╠╣╢⁹ 

 

 

. .  ─◦☻♥ⱶ ─ ─  

  ╩ ╘⁸ ⌂ ╛ ⅜№╢≤⅝⁸ ⅝⌂ ⅝≢№╣┌⁸  

⅛╠ ∆╢↓≤│ ≢№╤℮⁹∕╣│⁸ ─ ≤  ⱬ♃כ♦≡╣╠↑≈┘

☻כ ↕╣╢⌂╠┌⁸ ─ ◦☻♥ⱶ⌐ ⅛↕╣╢∞╤℮⁹ 

⇔⅛⇔⁸ ⌂ ╩ ↕⌂ ⅝╩ ⌐ ∆╢↓≤│⁸ ─ ≤─  

≢ ╩ ∫√ ╙ ⌐ ↕╣╢ ⅜№╢↓≤⅛╠ ⅎ┌⁸╕∞⁸ ─ 

≢№╤℮⁹ 

  ─ ⌂ ╩ ─ √⇔▬ⱬכ◘≢ ≢│⁸₈ ─  

─ ─◦☻♥ⱴ▫♇◒꜠ⱦꜙכ╛ꜝfi♄ⱶ⅛ ─ 

╩⇔√ ⁸ ─ ╛ ⅜ ≢│⌂ↄ⁸ ─ ⅜ ⇔™₉ 

≤ ⇔≡™╢⁹ ⅝ ↕╣√ │⁸₈◔▪☻♃♇ⱨ⅜ ⌐ ╩ √⇔≡◄ 

ⱦ♦fi☻⌐ ≠™√ ⌂▪☿☻ⱷfi♩╛ ⅜ ≢⅝╣┌ ⌐ ⅜╢ 

⅜ ™₉≤™℮╙─≢№╢ ה ₈ ─ ⌐⅔↑╢◄ 

ⱦ♦fi☻⌐ ≠ↄ◔▪ ₉⁹ 

─ ₁─ ≤ │⁸ꜞ ☻◒⅜ ⅝™ ─ │⁸ⱥ▪ꜞfi◓  

≢│ ₁ ∆╢≤ ↕╣≡™╢⁹ ╩ ⇔≡ ─№╢ ╩ ≡╢ 

↓≤⅜ ≤ ⅎ╟℮⁹ 

  ⅜ ∆╢ ─ ⁸ ↕╣╢ ⁸ ⅜ ≢ ╢  

⁸ ╩ ∆╢↓≤│⁸ ─ ╡◦☻♥ⱶ ⌐ ↑≡⁸ ─ 
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╡ ╖≤⌂╤℮⁹ 

⇔⅛⇔⁸ ⌐│⁸ꜞ☻◒ ─ ⌐⌂∫≡™╢ ₁⌐ ⇔≡⁸ ⁸ ⁸ 

♩▬꜠─ ╩ ⌐ ╩∆╢≤≤╙⌐⁸꜡ Ⱳ♇♩⅛╠ ⅛↑⇔≡⁸ ─ ╛ 

─ ╩ ⇔⁸ ─ ─ ╡⁸ ─∕─ ⌐ ™≡ ╦╢≤™℮⁸ ╛ 

⅛⌂ ╡─ ╖╩◦☻♥ⱶ ∆╢↓≤⅜⁸ ≢│ ≢№╤℮⁹ 

 

 

.  ─ ─꜡Ⱳ♇♩  

  ─ │⁸ ↄ─ ≢ ↕╣≡⅔╡⁸ ⌂꜡Ⱳ♇♩ ⌐╙ ╩ 

℮∞↑─꜡Ⱳ♇♩ ─ ╙ ≢ ↕╣≡™╢⁹꜠  ꜟfi꜡Ⱳ♇♩Ɽꜛ◦כ꜠◒

꜡│ ⌐ ⅜ ≢ ↕╣≡™╢⁹ 

꜡Ⱳ♇♩☿ꜝⱧכ╩ ℮Ɽ꜡╙⁸ ⌐ ↄ─ ≢ ↕╣≡™╢⁹ 

↕╠⌐⁸♁ⱨ♩Ᵽfi◒⅜ ⇔√ Pepper≢│⁸▪ⱪꜞ◔כ◦ꜛfi╩ ≢⅝ 

╢╟℮⌐⌂∫≡⅔╡⁸ ↄ─ ⅜ ⌐ ⇔≡™╢⁹ 

─√╘─ ╩◦◄ꜟ∆╢♁ⱨ♩╩ ╣≡⁸ ─ ⌐ ⇔≡™╢  

╙№╢⁹ 

≤ ╩ ∆╢꜡Ⱳ♇♩─♬℮⁹╤№│☼כ ⌐│⁸ ╩ 

⇔≡ ╩ ⅎ╢ ─ ⌂ ≤⁸ ℮⁸ ╩ ∆╢ ─  

⅜№╢⁹ ⌂ ≤⁸∕─ ─ ⌐ ∆╢ ╛ ≢ ╩ 

∆╢↓≤│⁸꜡Ⱳ♇♩ ≢ ≢№╤℮⁹ 

  ⌐⌂╣≡™⌂™ ╙ ™⅜⁸▬fi♃כⱠ♇♩ ≢⁸ ╣√  

≤ ─ ₁⅜⁸ ─ ₁⅜ ⅎ╢╟℮⌐ ↕╣√ ⅛╠⁸ ─  

∆╢ ╖╙⁸ ⌐╖╢≤ ╦╣≡™╢⁹ 

─ ₁⅜⁸≥─╟℮⌂ ≢╙ ↄ⁸ ⅛╠ⱷ♬ꜙכ╩ ╪≢⁸ ╩ 

∫√╡⁸ ─ ∫√ ─ ╩╖≡⁸ ╩ ∆╢↓≤⅜≢⅝╢╟℮⌐⁸╟╡ 

™╛∆™ ╖╩ ∆╢ ⅜№╢⁹ 

 

 

.  ─  

  ─ ─ ─◦☻♥ⱶ⌐╟╢ ⌐│⁸ ⅝⌂ ⅜№╢⁹ 

─ ⁸ ─ꜞ☻◒ ⌐ ≢⅝╢⁹╕√⁸ ה  ─☻ⱦכ◘

╩⁸ ╩ ╘≡ ⌐ ∆╢╟℮⌐⁸ ⌐ ∆╢◦☻♥ⱶ⅜ ╕ 

⇔™⁹ 

  ⌂ ─ ⁸ꜞ ☻◒ ⅜ ⌐⌂╣┌◔▪─ ╩ ╘╢↓≤⅜≢⅝ 

╢⁹╕√⁸ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

⅜♃כ♦√⇔℮↓   ↕╣╣┌⁸◔▪╩ ∆╢ ─ ⌐≈™≡◦☻♥ⱶ⅛╠ 

▪♪Ᵽ▬☻∆╢↓≤╙ ⌐⌂╤℮⁹ 
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 ─ ╩ ╢  

ủ ─  

│⁸ ─ ⁸└™≡│ ─ ╩ ∆╢╙─≢№╢⁹ ╡◦☻♥ 

ⱶ│⁸ ™ ─ ≢№╢⁹ 

╡◦☻♥ⱶ╩ ⌂ ≢ ∆╢─≢│⌂ↄ⁸ ╡╩∆╢↓≤⅜ ⌂ 

™↓≤≤ ╘╠╣≡™╢ ─ ⌐ ⌂ ╩∆╢↓≤⅜ ≢№╢⁹ 

◦☻♥ⱶ⌐╟╢ ╡│⁸ ─ ⅜ ↕╣╢ ─  ⅛♃כ♦

╠ ≠↑╠╣≡⁸╟╡ ⌂ ╩ ∆╢√╘─ ─√╘⌐⁸  ⅛♃כ♦

╠ ⌐ ⅜ ↕╣≡ ↕╣╢↓≤⅜ ≢№╢⁹ 

│ ™⅜⁸ ⇔≡ ⌐ ∆╢╦↑≢⌂™↓≤⅛╠™ⅎ┌⁸  

⌂ ╡≢│⌂ↄ⁸ ╩ ⇔√ ╡⌐∆╢↓≤⅜≢⅝╟℮⁹ 

 

 ủ ─   

   ≢ ⁸ ⁸ │ ⇔≡™╢⅜⁸ ⌂ ≢ ↕╣≡™╢ 

╙─╙№╢⇔⁸ ⌐ ─꜠ⱬꜟ╕≢│ ─ ─ ⅝│ ⅛≢№╢⁹ 

꜡Ⱳ♇♩⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ↕╣≡™╢⅜⁸↓≥╙ ™⇔⌂™⁸  

╩ ⅝≡⅝√ ⌐ ∆╢ №╢ ≢◖Ⱶꜙ♬◔כ◦ꜛfi ─ ╩≤╢ 

⅜№╢⁹ 

 

 

 ꜞ☻◒  

 ủ ⌐ ∆╢ꜞ☻◒  

꜡Ⱳ♇♩ ─ ─ │⁸ ─ ⁸ ─ ⌐╟╢ ⌂  

─ ≢⁸ ─ ⌐ ╩ ╓∆ꜞ☻◒⅜№╢⁹↓─ ─ ⌐⅔↑ 

╢ ⅜ ⌐ ⅎ╠╣≡⅔ↄ ⅜№╢⁹╕√⁸ ─ ⅜ ╖  

∆ ⁸ ─ ⌐ ∆╢ ─ ╩ ⌐⇔≡⅔ↄ ⅜№╢⁹ 

 

ủ ⌐ ∆╢ꜞ☻◒  

כ♃♬⸗ ─ ⁸ ─ │⁸ ⅜ ⌐ ↕╣≡ 

™ↄ ╩ ╖ ∆⁹↓─ │⁸◔▪─ ╩ →╢≤≤╙⌐⁸ ⇔™  

⌂ ╩ →╢╙─≢⁸ⱦ♇◓♦כ♃≤⇔≡ ╩ ╖ ∆⁹ ⁸  

≤⇔≡ ⌐ ⇔⌂ↄ≡│⌂╠⌂™⁹ 
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 ─ ה ≤  

─ ₁─ ╩ ⌐⁸ √∟─ │ ⅝⌂ ╩ ⇔≡⅔╡⁸  

∕─ │ ∆╢↓≤⅜ ↕╣≡™╢⁹∕─ ╩ ⅜ ≢⅝╢╟℮ 

⌂⁸◖☻♩⌐ ℮◔▪─ ╩ ∆╢↓≤⁸ ⌐ ↕╣√ ⌐⇔≡  

↕╣╢↓≤⅜ ≢№╢⁹ 

─ │⁸ ╡⌐ ⅝⌂ ╩ ≤∆╢ ≢№╢⅜⁸꜡ Ⱳ♇♩ 

─ ≢ ∆╢↓≤│ ≢│ ⇔™≤ ⅎ╠╣╢⁹ 

⇔⅛⇔⁸ꜞ ☻◒╩ ∆╢↓≤│ ≢№╢⁹ ꜞ☻◒╩ ∆╢ ╡◦☻ 

♥ⱶ│⁸ ⁸♩꜠▬⁸ ─ ≤™℮ ─ ⌐ ⇔≡⁸◦ꜟ◄ 

♇♩ ─ⱪꜝ▬Ᵽ◦כ ⌐ ⇔√ fi◘⁸☿⁸♃כ♦ ◦☻♥ⱶ⌐╟╢ 

◦☻♥ⱶ⁸ ⌐╟╢ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi◦☻♥ⱶ╩  

╖ ╦∑╢↓≤≢ ∆╢⁹ 

↓─ ≢⁸ ╩ ↕∑⁸ ⌐│ ╩ ∆╢↓≤⅜≢⅝╢⁹  

│ ⌐╟╢ ─↕╠⌂╢ ⅜⌂ↄ⌂╡⁸ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

│ ─☻♩꜠☻⅛╠ ↕╣⁸ ─ ◔▪⌐╟╡◄Ⱡꜟ◑כ 

╩ ≢⅝╢⁹ 

╩ ╘⁸ ☻ⱦכ◘─ ⌐ ⌂ ╩ ╩ ⇔≡ ⌐ 

⇔⁸ ≢ ∆╢↓≤⅜≢⅝╣┌⁸ ⅝⌂ ╩ ≈⁹ 

╕√⁸ꜞ☻◒ ⅜ ⌂ ≤ ⌐ ה ↕╣╣┌⁸ ─◔▪ 

⌐ ⅝⌂ ⅜ ⅛╣╢⁹ 

   ⁸IoT ─ │ ⅝ↄ ⅜∫≡™╢⁹↓─ ╩ ─╙─⌐∆╢ 

⌐│⁸ ⅜ ↕╣≡⅛╠⁸ ≢ ⇔≡ ∆╢ ╩∆╢─⅛⁸ 

╩☼כ♬─ ⇔≈≈⁸ ─ ╩ ╖≈≈⁸  כⱠ▫♦כ◖╩

♩∆╢─⅛⁸ ≈─ ╩ ∫≡™╢⁹ 

   ↕™√╕ ⌐│⁸ ⁸ ⁸ ⅜ ╕∫≡™╢⁹↓─ 

─ ╩ ⅛⇔≡⁸ ╩☼כ♬─ ⇔≈≈⁸ ─ ╩ ╖≈ 

≈⁸ ⁸≡⇔♩כⱠ▫♦כ◖╩ ⅜ ⇔≡™╢ ─ ╡─◦☻♥ⱶ  

⌐ ∟ ⅛℮↓≤╩ ∆╢⁹ 
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ה ₐⱣכfi▪►♩─ ≤ ₑ ⁸  

ₐ ™│↓℮⇔≡≈ↄ╠╣╢ ΅↓↓╤≤⅛╠∞─ ΅ₑ ⁸

⁸ 

▪꜠◒הfi▪ה▪◦ꜞ▪ ⁸ ₐ ─√╘─ ₑ ⁸

 

ₐ ⌐⌂╢≤⌂−₈ ⌂ ₉╩≤╢─⅛ₑ ⁸  

ₐ ℮≤⌂−₈ ≤ ₉⌐™™⅛?e ⁸  

ₐ ╩≈⌂← ₑ♪꜠Ⱶ ⁸  

ₐ└≤ ─ │⌂− ╣╢─⅛ ΅ ─ ΅ₑ ⁸

 

ₐ ⅜ ≢⅝╢◔▪ ≠ↄ╡ ΅ ⌐ ≈ ≤

ₑ ⁸  

ה ─ ⌐ ∆╢ ≤ ⅝─℮⌐ ⇔√ ●▬

♪ꜝ▬fi ₐ ─ ●▬♪ꜝ▬fiₑⱷ☺◌ꜟⱦꜙכ ⁸  

ₐ ≤⇔≡─ ΅ ☻ⱦכ◘ ─ ◖fi♩꜡כꜟ ≤

─ ₑ ⁸  

ₐ ─ ₑ ⁸  

ₐ ≤⇔≡─ ₑ ⁸  

♥◒ⱡ◄▬♪ ₐ ⇔™ ≤ ☻ⱦכ◘  ΅ ─ ≤

─ⱳ▬fi♩΅ₑ ⁸  

ה ה ₐPepper ⱪ꜡◓ꜝⱵfi◓ ⅛╠▪ⱪꜞ─ ה ╕≢ₑ

◒ꜞ◄▬♥▫Ⱪ⁸  

ₐ   ΅ ≢ ∫√  ♩♇ⱪ  ⅔

∆∆╘ ₑ  

ₐ ◔▪─☻♩꜠☻ ₑ ⁸  

 ₐ 2017-2018  AI ⅜ ∆╢  ΅Ⱬꜟ☻◔▪─

│≥℮ ╦╢─⅛ₑ ⁸                

ₐ   ⅜╙√

╠∆ ─ ≤ ─ ₑ כ◐☻▪ ⁸  

ₐIoT ╩ ⅎ╢  ΅№╠╝╢⸗ⱡ╩≈⌂← ─⇔ↄ╖ₑ ◒ꜞ◄▬♥▫

Ⱪ ⁸  

ₐ♦▫כⱪꜝכ♬fi◓⅜꜡Ⱳ♇♩╩ ⅎ╢ₑ ⁸  

 

 

₈ ─ ─√╘─ ≤ ₉ ◐ꜜ ₐ◄ⱦ♦fi☻⌐

≠ↄ ה ₑ ⁸  

₈ ⌐⅔↑╢ ─ ╩ ⇔√ ─ ⌐ ∆╢

₉ₐ ₑ ⁸ ⁸  

╖∏ⅎה ₈ ─ ⌐⅔↑╢◄ⱦ♦fi☻⌐ ≠ↄ◔▪ ₉

ₐ ₑ ⁸ ⁸  
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╖∏ⅎ ₈ ─ : ─ ⅛╠─ ─◄ⱦ♦fi☻

≤ ₉ₐ ₑ ⁸ ⁸  

₈ ⌐⅔↑╢ ┼─ ⇔⌂™ ◔▪₉a

ₑ ⁸ ⁸  

₈ ─ ΅ ⌐ ⇔≡΅₉a

ₑ ⁸ ⁸  

 

 

ₐ ה ꜡Ⱳ♇♩ ₑ ⁸  

ₐ ☻ⱦכ◘ ⱪ꜡☺▼◒♩ ₑ ◦ꜟfl□כ

►▫fi◓⁸  

ₐ ꜡Ⱳ♇♩─♬כ◦ה☼כ☼  ₑ ◦ꜟfl□

fi◓⁸▫►כ  

ₐ ꜡Ⱳ♇♩╩ ⇔√ ⸗♦ꜟ - ה ╡-ₑ

◦ꜟfl□כ►▫fi◓⁸  

 

 

 

Xhafa, Fatos,Moore, Philip,Tadros, George  ed., Supporting People with Dementia Using 

Pervasive Health Technologies (Advanced Information and Knowledge 

Processing)(2010) 

Seyed Shahreati, Internet of Things and Smart Environments: Assistive Technologies 

for Disability, Dementia, and Aging ,Springer,Heidelberg( 2017) 

 

 

Sara.j.Czaja, et. ,The Feasibility and Efficacy of Technology -based Support Groups 

among Family Caregiver s of Persons with Deme ntia,  Computers Helping People with 

Special Needs: 15th International Conference, ICCHP 201 4, Linz, Austria, July 13 -15, 

2016, Proceedings, Part I , Klaus Miesenberger,  et. Springer, Heidelberg(2014)  

Henrike Gappa,et. Extended Scaffold ing by Remote Collaborative Interaction to 

Support People with Dementia in Independent Living ð A User Study,  Computers 

Helping People with Special Needs: 15th International Conference, ICCHP 201 4, Part I , 

Klaus Miesenberger,  et. Springer, Heidelberg(2014)  

William E. Mansbach, et., Meaningful Activity for Long Term Care Residents With 

Dementia: A Comparison of Activities and Raters,The Gerontologist,Vol.57,No.3,June 

(2017) 
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 ⱥ▪ꜞfi◓  

29 8  

 

  

                ─  

↕ ™ √ ╕  

   

               

─ ╡ ⌐ ∆╢ⱥ▪ꜞfi◓⌐≈™≡ ⅔ ™  

 

  ╕∆╕∆↔ ─↓≤≤⅔ ┘ ⇔ →╕∆⁹ 

 │⁸ ⌐ ─↔ ╩ ╡ ↄ ⇔ →╕∆⁹ 

↕≡ ≢│⁸ 27 ╟╡₈↕™√╕Ⱬꜟ☻◔▪ ₉╩ ⇔⁸ √

⌂Ⱬꜟ☻◔▪ ⌐╟╢⁸ ╛ ⌐⅔↑╢ ⌐ ╡ ╪≢⅔╡╕∆⁹ 

⌐ │⁸ ─ ╩ ⇔⁸₈ ─ ╡ ⱴ⌐⁸כ♥╩₉

─ ╩ ⇔⁸꜡ Ⱳ♇♩╩│∂╘≤∆╢ ╩ ⇔√ √⌂ ⌐

╟╢ ─ ╩ ∆╢↓≤⌐⌂╡╕⇔√⁹ 

≈⅝╕⇔≡│⁸ ↔ ─≤↓╤≤ ∂╕∆⅜⁸ ╩↔ ─ ⁸ ⌐⅔↑╢

─ ─ ╟╡⁸ ╡ ⌐⅔↑╢ⱥ▪ꜞfi◓─↔ ╩⅔ ™ ⇔ →╕

∆⁹ 

⁸ⱥ▪ꜞfi◓─ │⁸ ─ ⌐ ∆╢↓≤╩Ⱶ♇◦ꜛfi⌐ →╢

─ ─ ⌐⅔ ™╩⇔≡⅔╡╕∆⁹ 

╕√⁸ⱥ▪ꜞfi◓⌐№√╡╕⇔≡│⁸ ≤ ™√∞ↄ ─ ⅜ ∂⌂™╟

℮⁸ ─ ─ ╩ ↑√ ≢ ™√⇔╕∆⁹ 

 

 

 

    ≤↔ ─ ⁸ ╘↕∑≡™√∞⅝╕∆⁹  

 

    

ה         ☿fi♃כ    

        TEL 048-878-6000  E-mail matsuzaki@urawa.ac.jp  

 

ⱥ▪ꜞfi◓  

─ ─ ─  

╡ ─ ⁸ ╡ ⌐ ⇔√™꜡Ⱳ♇♩ ⌐ ╘╢  

⁸ ⁸ ה ─  

 

  ↕™√╕    ⱪכꜟ◓ 

         TEL 048-838-7706  E-mail kudoh.t@saitamacci.or.jp  

 

 

mailto:kudoh.t@saitamacci.or.jp
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 ⱥ▪ꜞfi◓ ─  

 

 

─ ╡ ─◦☻♥ⱶ─ ─ ⌐≈™≡ 

  

 

 ─  

↕™√╕ │ ─ ╩ ⇔╕⇔√⁹₈ ─ ╡ ₉

ⱴ⌐⁸כ♥╩ ─ ╩ ⇔⁸꜡ Ⱳ♇♩╩│∂╘≤∆╢ ╩ ⇔√ √⌂

⌐╟╢ ─ ╩ ⇔╕∆⁹ √⌂ ─ ה ╩

≤⇔√ ≢∆⁹ 

⁸▬fi♃כⱠ♇♩╩ ∆╢ ⅜◓fi♬כꜝⱪכ▫♦╛ ⇔≡™╢≤™╦

╣╢꜡Ⱳ♇♩ │⁸ ─ ╩ ⅎ╢ ╩ ╖ ⇔≡™╕∆⁹ ₈

₉─ ─ ╩≡═∆⅜◓fi♬כꜝⱪכ▫♦⁸₈│ ⅎ√₉≤

™≈≈⁸₈ ⅜╙√╠∆ ─ ≤ ─ ₉─ ≢ ↕╣≡™╕∆⁹ 

─ ⅜ ─ ₁─ ─ ╩╟╡ ⅛⌐⇔⁸ ─ ╩ ≢

⅝╢╟℮⌐ ↕╣╢╟℮⌐⁸ ╩ⱥ▪ꜞfi◓ ⅛╠ ╠⅛⌐⇔╕∆⁹ 

 

 ⌐╟╢ ─  

 ─ ⌐⌂╠⌂™╟℮⁸ ≢ ⅎ╠╣√ │⁸ ─

⌐ ╕≢ ⇔⁸ ⌐ ↕╣╕∆⁹ 

 │⁸ ⌐ ↕╣⁸↕™√╕ ⌐ ™√⇔╕∆⁹ ה

≤⇔≡─ │ ╕≢⌐ ╘╠╣⁸ ≢ ↕╣╕

∆⁹ 

 ─ │⁸ ╩ ⌐ ∂≡ ⇔╕∆⅜⁸ ₁─ │ ⇔╕∑╪⁹

╙ ⇔╕∑╪⁹ 

 ─ ≤ ╩ ⇔⁸ ™√∞™√ ⁸↓─ ╩ ™╕∆⁹ 

 

 ≢─ⱥ▪ꜞfi◓≢─  

 

.  ─  ♃כ♦

 ─ │⁸▪fi◔כ♩ ─ ⌐ ╕╣≡™╢⁹ 

 ─  

 ─ ™ ⁸ ⁸  

  ⁸ ⁸ ⁸  

 

. ה  ⌐≈™≡ 

 ─  

 ─ ⅜№╣┌⁸  

 ≢─ ─  

  ⅜ ™≤ ↕╣╢⅜⁸ ╩  
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 ─  

     ♩▬꜠ ∕─  

 ⅛╠─ ה  

 ⌐ ↄ╠™⅛ 

 ∫≡™╢≤⁸ ⌂ │≥↓╕≢ ⌐ ≢⅝╢⅛ 

 │≥↓⌐ ╣╢⅛ 

 ─  

  ⁸ ⌐™√╢  

 ─ ─ ╡─◦☻♥ⱶ─  

  ⇔≡™╢  

™∏╣─ ─╙─⅛ 

   ⁸ ∫≡─  

  ⇔≡™⌂™  

   ⇔≡™⌂™  

    ╩ ╠⌂™⁹ 

    ╩ ∫≡™╢⅜⁸ ⇔≡™⌂™⁹ 

     

     ⁸ ™ ⁸◔▪─ ( ⌐ ⇔√ↄ⌂™) 

     

     ╩ ⇔⌂™ ⅜ ≢№╢ │⁸ ≢ ⅝ →╠╣√╙─≤ 

⇔≡⁸≥─╟℮⌂ ⅛⁸∕─ ╩ ∆╢ │⌂⌐⅛ 

 

.  ≤  

 ⌐│ ⅜⅛⅛∫≡™╢⅛⁸ ⅛ 

  ⅜⅛⅛∫≡™⌂™ │⁸ │≥─╟℮⌐ ∫≡™╢─⅛ 

 ─ ─ ╩ ╢◦☻♥ⱶ( ⱱכⱶ ─ ) 

◦☻♥ⱶ│ ⇔≡™╢⅛ 

   ─  ≥─◦☻♥ⱶ⅛⁸ 

   ─  │⌂⌐⅛ 

          ⁸≥─╟℮⌂ ⅜ ⅎ┌⁸ ∆╢⅛ 

 

.  ─  

 ─ ( ≢─ ╙ ╗)≢⁸ 

⌐™√╢⁸№╢™│ ⌐™√╢ ─№╢ │ ⅝≡™╢⅛ 

 ─ ⅜ ⅝╢ │≥↓⅛ 

 ∕─ │⁸  ⅛╢™≡╣↕כ♃♬⸗≢

─כ♃♬⸗  ╩ ⇔√↓≤│№╢⅛ 

   ⇔≡™╢  

™∏╣─ ─╙─⅛ 

    ⁸ ∫≡─  

   ⇔≡™⌂™  

    ⇔≡™⌂™  
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     ╩ ╠⌂™⁹ 

     ╩ ∫≡™╢⅜⁸ ⇔≡™⌂™⁹ 

      

      ⁸ ™ ⁸◔▪─ ( ⌐ ⇔√ↄ⌂™) 

 

.  ─ ⌂ꜞ☻◒ⱴⱠ☺ⱷfi♩( ⱱכⱶ ─ ) 

 ⁸ ≢─ ⌐ ∆╢◦☻♥ⱶ│ ↕╣≡™╕∆⅛ 

  ─  ≥─╟℮⌂◦☻♥ⱶ≢∆⅛ 

  ─  ∕─  

 

.  ( ─ ה )  

 ⌐ ⌐ ╡ ╕╣≡™╢ │№╡╕∆⅛ 

 

╩ ∆╢ ╡ ╖ 

 ─ ─℮∟⁸ ─ ₁⌐ ╠∏ ─√╘⌐ ╡ ╪≢™╢╙─│ 

≢∆⅛ 

⁸ ⁸ ⁸ ⁸꜡Ⱳ♇♩  

 ↓╣╠─ │⁸ ─ ⌐ ⅜№╡╕∆⅛ 

  ≥─꜠ⱬꜟ─ ─ ₁⌐ ⅜№╡╕∆⅛ 

fiꜛ◦כ꜠◒꜠  ⌐ ─ │⁸ ↕╣╕∆⅛ 

  ≥─꜠ⱬꜟ─ ─ ₁⅜ ↕╣╕∆⅛ 

 ╩ ∆╢ ╡ ╖╩ ⁸ ⇔╟℮≤↕╣≡™╢↓≤│№╡╕∆⅛ 

 

.  ⌂ ╩ ℮꜡Ⱳ♇♩ ─ ╩ ⌐≈™≡ 

 ╩ ↕╣≡™╕∆⅛ 

fiꜛ◦כ꜠◒꜠     ╩ ∆╢꜡Ⱳ♇♩⁸ 

▪♬ⱴꜟ☿ꜝⱧכ─ ╩ ⇔≡™╢꜡Ⱳ♇♩ 

꜡Ⱳ♇♩ 

╩ ╩ ∆╢  ⱴ♇☻ꜟ☻⁸♠כⱢꜟ  

 

 ↓╣╠─ ─ ╩ ↕╣╕⇔√⅛ 

  ╖─  

 ─ │№╡╕∆⅛ 

    ╡─   

     ╩ ↕╣╕∆⅛⁸ ─ │ ≢∆⅛ 

    ⇔─  

╩ ⇔⌂™ │ ≢∆⅛ 

  

     ⁸ ™ ⁸◔▪─ ( ⌐ ⇔√ↄ⌂™) 

  ⅜ ─  

     ╩ ⇔⌂™ ⅜ ≢№╢ │⁸ ≢ ⅝ →╠╣√╙─≤ 

⇔≡⁸≥─╟℮⌂ ⅛⁸∕─ ╩ ∆╢ │⌂⌐⅛ 
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.  ≡™≈⌐כ♃♬⸗─ 

 ⌐≈↑√Ᵽfi♪⅛╠ ╛  ⁹∆╕⅝≢⅜≥↓╢∆כ♃♬⸗╩

 

 │⁸ ─ ╡⁸ꜞ☻◒ ⌐ ≤ ⅎ╕∆⅛ 

─  

─כ♃♬⸗─↓  ╩ ↕╣╕∆⅛ 

─  

 │ ≢∆⅛ 

 ⌂ ≢│⁸≥─╟℮⌂ ╩⇔╕∆⅛⁹ 

─  

 │ ≢∆⅛ 

 

.  ○ⱶ♠⌐ ╡ ↑≡ ╢⅝≢כ♃♬⸗╩ ⌐≈™≡ 

⁸│כ♃♬⸗⌂℮╟─↓   ה ⌐ ╦╢ ─ ⌐≈⌂⅜╡╕∆⅛⁹ 

─ ─ ─ ⌐≈⌂⅜╡╕∆⅛⁹ 

 

─כ♃♬⸗─↓  ╩ ↕╣╕∆⅛ 

─  

 │ ≢∆⅛ 

 ⌂ ≢│⁸≥─╟℮⌂ ╩⇔╕∆⅛⁹ 

─  

 │ ≢∆⅛ 

 

 ─ ⁸☻♩꜠☻╩ ≢⅝╢ ─  

 ⌂ ╩╙∫√ ≢ ─ ⁸☻♩꜠☻╩ ≢⅝╢  

⅜№╢╙─│№╡╕∆⅛⁹ 

 ∕─ ⌐ ╘╢ │ ≢∆⅛⁹ 

 ∕─ ⁸ ─ │ ╩ ⌐ ⅎ╕∆⅛ 
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8.3  ◦Ⱶꜙ꜠כ◦ꜛfi ה ─  

(1)  

ה ─  

A   

B  ᵑ ─ ⁸ ⁸ ⌐≈™≡ 

        ᵒ ⅝ ⅜╡ ◦☻♥ⱶ⌐ ⌂☿fi◘─  

         ᵓ ꜡Ⱳ♇♩─  

         β ─ᵑ⌐≈™≡│⁸ ─ ╩ ∆╢  

⌐⁸ ─ ⅛╠ ─ ╩ ∫≡™√ 

∞™√⁹ 

          β ─ᵒ≤ᵓ⌐≈™≡│⁸ ─ ╛  ה

╩☼כ◦ ∆╢ ⌐ ⌐↔ ╩™√∞™√⁹ 

 

 β ה ─ ⌐≈™≡│⁸ ⌐ ∆⁹ 
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─ ╡ ꜡Ⱳ♇♩ 

ה  

 

 ☿fi♃כ 

   

   

 

─  

↕™√╕ │⁸ ╡꜡Ⱳ♇♩≤⇔≡ ≈─♃▬ⱪ╩ ⇔√⁹ 

─ ≤⇔≡⁸ ≤ ↕╣√ ⁸ ╩ ⇔⁸  

─ ≈─ ╩ √∆⁹ 

⌐⁸ ⇔≡™╢ ⅜ ∆═⅝ ⌐≈™≡⁸ ─ ╩ ∆ 

╢↓≤≢№╢⁹ 

⌐⁸ ─ ─√╘⌐⁸ ─ ╩ ∆╢↓≤≢№╢⁹ 

⌐⁸↕™√╕ ⅜ ∆╢ ─ ╩ ⌐ ℮ ⅛╠⁸♬ 

☼כ ≤ ≤─ ─№╡ ╩ ∆╢↓≤≢№╢⁹ 

 

 

 ─  

.  ─ ה  

    

  ↕™√╕   

     и 

 

  и ─ ꜟⱩכ♥ה ─ ─  
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  ─ ─ ─  
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    ≢ ⇔√ⱬ♇♪ ─ ⅛╠  

 

 

 

 

 

 

 

 

 

 

.  ─  

  ↕™√╕       

           

פֿ         

             ⱪ♥▫ⱴ○פֿ  

                  

  ⱱכⱶ ☻ⱴ▬ꜟⱢ►☻    

  ☿fi♃כ       

         

 

   β ─ פ⁸ֿ╡√№⌐ ⱪ♥▫ⱴ○פ⁸ֿ ⌐ ─  

╛ ⁸ ╩↔ ™√∞™√⁹ 

 

 

.  ─  
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 ╡ ─ ≢ ∆═⅝  

.  ─ ⌐ ╦╢ ─  

. .  ─  

ủ  

⌐│⁸ ╛ ⁸∕⇔≡ ( )─ ⌐ ⅜№╢↓≤≢№╢⁹꜡ 

Ⱳ♇♩⌐╟╢ ↑╩⁸꜡ Ⱳ♇♩≤⇔≡ ≤⇔≡ ≢⅝╢⅛⁸ ─ ≢⅝⌂ 

™ ™╙─≤⇔≡ ∂╢⅛⁸ ─ ⌐ ≢⌂™ ≤ ⌂╢ ⅜ ╕ 

╣╢ ⅜№╢⁹ 

( )─ ⌐ ⅜№╢≤™℮↓≤│⁸ ⅜ ⌐™╢─⅛⁸♩▬꜠⌐™ 

╢─⅛⁸♩▬꜠⌐ ⅝√™≤ ∫≡╙™↑⌂ↄ⌂∫≡ ⇔≡⇔╕℮ ⁸ ─  

⌐ ⇔⌐ↄ™☻♩꜠☻⅜ ⅛∫≡ↄ╢⁹ 

ủ  

⌐╟╢ │⁸ ⅜ ⌐ ∆╢↓≤⅛╠ ⅝╢≤ ╦╣≡™╢⁹ 

↓─√╘⁸ ⅜ ∆╢≤⁸ ╛ ⅜ ⇔ↄ ⇔≡ ≤ ┌ 

╣╢ ⅜ ╕╣╢⁹ ⅜≥─╟℮⌂ ╩⇔≡™╢─⅛⁸ ⅛╠⌂ↄ⌂∫≡⇔╕ 

℮⁸ ⅛ ⅜№╢≤⁸∕↓⌐ ⅜ ⅛∫≡⇔╕™ ⇔≡™╢↓≤⅜ ⅛╠⌂ↄ 

⌂∫≡⇔╕℮↓≤⌐⌂╢⁹ 

─ ─└≤≈⌐⁸ ─ ─ ≤ ⅜ ↕╣≡™╢─│⁸ 

⅜ ─⌂⅛≢ ∫≡™╢ ─ꜞ☻◒─ ↕╩ ∆╙─≢№╢⁹ 

 

. .  ─  

ủ  

⌐ ™ ∆╢ │ ⌐ ⇔╕∆⅜⁸ ⌐╟∫≡ ⌐⌂ 

╢↓≤⅜№╢⁹ 

₈▪ꜟ♠Ɫ▬ⱴכ ₉─ ≢│⁸ ≢ ⌂ ⌐⌂╡╛∆™  

⅜№╢≤ ╦╣≡™╢⁹╕√⁸₈ ₉≢│⁸ ⌐ ⅜ ╢√╘ 

⌂≥ ⁸ ⅜ ⇔ↄ⌂╡⁸₈꜠ⱦכ ₉≢│Ɽכ◐fi♁fi ⌐╟ 

╢ ─ ⁸ ╖ ⅜ ∫≡ↄ╢≤ ╦╣≡™╢⁹ 

ủⱤכ◐fi♁fi ⌐⅔↑╢  

≤ ⌂╢ ⅜№╢Ɽכ◐fi♁fi ≢ ─ ⅜ ⅝╢⁹ ─ ⅜ 

↕ↄ ⇔ↄ ⁸╝∫ↄ╡≤⇔⅛≢⅝⌂ↄ⌂╢⁹₈ ₉№╢™│₈ ₉≤™╦╣ 

╢ ≢⁸₈ ₉╟╡╙ ⅜ ™╙─╩ ≤™℮⁹ ⅜ ≢⌂ↄ⌂╡⁸Ɽ 

fi♁fi◐כ ─ ⅝ ╩∆╢╟℮⌐⌂╢≤™╦╣≡™╢⁹Ɽכ◐fi♁fi ─  

⌐│⁸ ─╟℮⌂ ⅜ ╠╣╢( │ ⌐ )⁹ 

∆ↄ╖  Ί ╩ ⌐ ∆↓≤⅜≢⅝⌂™ 

∆╡ ⁸ ╖  Ί ⅛⅜╖≢ ╩∆╢╟℮⌐ ╖⌐ ↄ⁹ (  

)│ ╣⌂™⁹ 

 Ί ⅝ ╘╢≤⁸ ─╘╡─╕╕ ⇔≡ ╕╣⌂™ 

₈ ◔▪₉─ⱱכⱶⱭכ☺ 

URL: https:// ◔▪.net/category3/entry71.html  ▪◒☿☻  2018/03/05 

https://認知症ケア.net/category3/entry71.html
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ủ┤╠≈⅝ 

  ─ ⅛╠⁸ └≤╡└≤╡⌐≈™≡ ⌐┤╠≈ↄ ⅜№╢⁸№╢ 

™│└∞╡⌐┤╠≈ↄ ⅜№╢≤™℮ ╩ ↑╢↓≤⅜№╢⁹╕√⁸ ⌂  

⅛╠⁸ ≢│ ⌂ ⅜ ⅎ≡™╢↓≤⁸√≤ⅎ┌ ≢  

↕⌂ №╢™│ ⅜№∫≡ⱨꜝⱨꜝ∆╢≤ ∫√ ⅜ №╢₉≤™℮ 

⅜№╢( 24 ΅  

│ ⌐ )⁹ 

⅜ ╠⌂™╟℮⌂ ↕⌂ ⌐╟╢╘╕™⅜ ⅎ≡™╢ ⅜№╢≤

↕╣≡™╢⁹ 

  ◒ꜞ♬♇◒─ⱱכⱶⱭכ☺ 

http://www.yamamotoclinic.jp/dir25/index02.html#headi ng19 

▪◒☿☻  2018/03/05 

 

ủ  

─ ╩ ⅎ╢≤⅝⁸ ⌐⅔↑╢ ─⌂⅛≢ ╩ ╡ 

→╢ ⅜№╢⁹ 

─⌂⅛⌐ ∆╢ ⅜™╢⁹ ═╠╣⌂™╙─⁸ ═≡│™↑⌂™╙─╩ 

⌐ ╣╢─≢№╢⁹ ⅜ ⌐ ∆╢↓≤⅜ ™╟℮≢№╢⅜⁸ ↕╣∏⌐  

╦╢↓≤╙ ™≢№╤℮⁹ 

⁸ ◒♇♅☻ꜝⱪ─ⱪכ♥꜡☿⁸ ⁸ ╣⁸ ─◒♇◦ꜛfi≤⌂∫≡ 

™╢◗ⱶ⁸ ↕╕↨╕≢№╢⁹ 

╩∆╢ ⅜™╢ ⌐│⁸◔▪─ ⌐ ↕╣╢ ⅜∕─╕╕ 

ꜞ☻◒ ≤⌂╡⁸ ⅜ ≤⌂╢⁹ 

 

 

. .  ─ ≤ ⁸ ─  

 │⁸▪ꜟ♠Ɫ▬ⱴכ ⁸ ⁸꜠ⱦכ ⁸  

⅜ ⌂╙─≢№╢⅜⁸∕╣∙╣ ╛ ⌐ ⅜№╢⁹ ∂ 

⌐ ↕╣╢ ⌐╙⁸ ⅜№╢⁹↕╠⌐⁸ ⌐ ⌐⌂╢ ⁸ ∂  

─⌂⅛≢╙ ∆═⅝↓≤│↓≤⌂∫≡™╢⇔⁸ ₁ ⇔≡™╢⁹ 

 ─ ─ ╩ ⇔√ ⅜ ⌐ ↕╣≡™╢⅜⁸ ⌂ ⅜№╢ 

↓≤⅜╦⅛╢⁹∕─ ─ │⁸ ≢⌂™ ╟╡╙ ⅜ ≢№╢ ╩ 

∫≡™╢⁹ 

┼ │⁸ ₁ ⌂ ╩⇔≡⅔╡⁸ ∆╢ ─ ╛  

─ ≢╙⁸ ─↓≤╩ ⌐ ℮ ⅜№╢⁹ 
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ה  ─ ≤  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ₈ ה ⇔╛∆™ ─ ≤ ─ ₉ₐ  

ₑ ₑ ⁸  
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.  ─ ⌐⅛⅛╦╢  

. .  ─ ⌐ ╦╢ ─  

  ╡꜡Ⱳ♇♩│⁸ ⌂ ─ ╖╩ ∫≡™╢⁹ ⁸  

─ ⇔≡™╢ ≢ ⇔≡™╢ ─ ╩ ╢ ─ ⁸ ∞ 

↑≢⌂ↄ⁸ ⌂ ╩≥─╟℮⌐ ∆╢─⅛⁸ ≢─ ⅜№ 

╢⁹ 

  ↓─ ⌐≈™≡│⁸ ⌐ ₁⌂ ≢ ↕╣≡™╢↓↓≢│⁸◖Ⱶ 

♩♇fi꜡Ⱳꜛ◦כ◔♬ꜙ MARIO ─ ⌐ ⇔≡ ↕╣⁸ ⌐↕╣≡™╢  

╩ ⌐ ╩ ℮⁹ 

 

₃◔▪─ ≤ ⌐╟╢◔▪─ ⌐≈™≡ 

  ꜡Ⱳ♇♩─ ⅜⁸ ≤ ─ ≢ ⌂ ╡─ ⌐≈™≡ 

─ ╩∆╢↓≤⌂ↄ⁸◔▪─ ⌐≈™≡─ ╩ ↕∑≡⇔╕℮↓≤⌐≈™ 

≡⁸ ⅜ ≢№╢⁹ 

  ꜡Ⱳ♇♩─ ⅜⁸◔▪─ ╩ ⅎ ↑╢↓≤╩ ⅛╠ ∫≡⇔╕™⁸  

─◔▪─ ─ ╛ ≢ ⌂◔▪─ ╩ ╣↕∑╢╙─≢№∫ 

≡│⌂╠⌂™⁹ 

 

₃ ─  

  ꜡Ⱳ♇♩─ ⅜⁸ ─ ╩ ↕∑╢⅛⁸ ╩ ╘╢╙─≢№ 

╢─⅛⁸ ∆⅞╢ ⌂ ─ │⁸ ↕╣√ ≢ ↕╣╢⅜⁸∕ 

℮≢⌂™ │⁸ ≢№╢⁹ 

 

₃ ─  

  ꜡Ⱳ♇♩─ ™⅛↑⅜ ╩ ─╟℮⌐ ∫≡™╢ ⁸꜡ Ⱳ♇♩─  

⅜⁸ ─ ⌐ ™ ╩ ╓⇔≡™╢≤ ⅎ╠╣╢⁹꜡ Ⱳ♇♩─  

≤─ ╦╡⅜⁸ ┼─ ╩ ∆╟℮⌂╙─≢⌂ↄ≡│⌂╠⌂™⁹ 

 

₃꜡Ⱳ♇♩⌐ ∆╢ ≤  

  ꜡Ⱳ♇♩⌐ ∆╢ ⅜ ╕╣╢↓≤│⁸꜡ Ⱳ♇♩⌐ ↕╣╢ ╩ ∆╢ 

≤⅝ ≢№╢⅜⁸ ⌐╟∫≡│⁸ ⌂ │ ≤⌂╢≤ ⅎ╠╣╢⁹꜡ 

Ⱳ♇♩╩ ⌐ ─ ⌐∕∫≡⁸ ≢⅝╢╦↑≢⌂™⁹ ⌐꜡Ⱳ♇♩ 

≤ ─ ⌐ ╩ ╡⁸ ⌐⌂╡∆⅞⌂™ ⅜ ≢№╢⁹ 

 

₃ ┼─  

꜡Ⱳ♇♩⅜ ⌐ ≢⅝╢≤⅝⁸∕─ ⅜ ─ ╩ ⅛∆⁸№╢ 

™│ ╩ ∫≡™╢↓≤⁸ ─ ⌐№╡ ─╟℮⌐ ↕╣≡™╢ 

↓≤⅜⁸ ⌂ ╩ ╡ ∆ ⅜№╢⁹ 

│⁸ ─ ─ ⁸ ─ ⌐╟∫≡ ∆╢⅜⁸꜡Ⱳ♇♩⅜ 

─ ╩ ⅛∆ ⌐≈™≡⁸ ₁⌂ ⅛╠ ⅜ ⌐⌂╢⁹ 
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₃ⱪꜝ▬Ᵽ◦כ  

  ꜡Ⱳ♇♩⅜ ╩ ╡⁸ ─ ₁⌂ ≢ ∆╢≤⅝⁸ ─  

╩ ⇔≡™╢⁹꜡ Ⱳ♇♩№╢™│◦☻♥ⱶ⅜ ⇔ ⇔≡™╢ ─  

⅜⁸ ─ ≤ ─ ─ ─√╘⌐ ⌐ ↕╣≡™╢↓≤⁸ 

∕╣╠⅜ ⌐ ↕╣⁸ ─ ⅜↕╣√╡⁸꜡ Ⱳ♇♩№╢™│꜡Ⱳ♇♩╩ 

∆╢◦☻♥ⱶ─ ⌐ ↕╣√╡∆╢↓≤─⌂™╟℮⌐⁸ ∆╢ ⅜№ 

╢⁹ 

 

₃▬fiⱨ◊כⱶ♪◖fi☿fi♩ 

  ꜡Ⱳ♇♩╩ ⇔≡ ╡╩⇔≡™╢↓≤⁸∕─ ≢ ⌐ ↕╣╢꜡Ⱳ 

♇♩≤─ ™⅛↑⅜№╢↓≤⁸꜡Ⱳ♇♩⅜ ╩ ⇔≡™╢↓≤⌐≈™≡⁸ 

⌐ ─ ⅜ ≢№╢⁹ ≢№╢ ⌐│⁸ ⌐ ╦∫≡  

─ ≤ ─ ─√╘⌐⁸ⱪꜝ▬Ᵽ◦כ ─ ╩ ∆╢ ─№╢ 

╙── ⅜ ≢№╢⁹ 

  ▬fiⱨ◊כⱶ♪◖fi☿fi♩⌐ √∫≡│⁸ ─ ─√╘⌐⁸ ↕╣ ↕ 

╣╢ │ ↕╣⌂ↄ≡│⌂╠⌂™⇔⁸ ⌐ ∆╢ ⅜ ╦╣≡™╢↓≤╩ 

꜡Ⱳ♇♩╛◦☻♥ⱶ─ ╖⌐≈™≡ ⇔ↄ⌂™╙─⌐ ╦∫≡ ∆╢ ─ 

╙ ≢№╤℮⁹ 

  

Dympna Casey, et. ,The What People with Dementia Want: Designing  

MARIO an Acceptable Robot Companion ╩ ⌐⁸ ⁹ ⅜ ╕╣╢  

│⁸  

 

 ⁸ ─ ╡ ⌐≈™≡⁸ ⌂ ╩ ╡ →≡ ∆╢⁹ 

 

 

. .  ─ ─  

  ↕╣╢ ─ ╩ ∆╢√╘⌐│⁸ꜞ☻◒⅜ ∆╢ ⁸JIS  

⌐™℮ ╩ ∆╢ ⅜№╢⁹∆≢⌐ ⇔√ ⁸ ─ │⁸ 

─ ╩ ⌐⌂╢ ╩ ⇔≡™╢⁹ 

  JIS₈꜡Ⱳ♇♩ ┘꜡Ⱳ♥▫◒♦Ᵽ▬☻- ꜡Ⱳ♇♩─ (  

)⅜⁸₈ ₁⌂ ─ ( ⅎ┌⁸ ⁸ ⁸ ) ┘ 

꜡Ⱳ♇♩ ( ⅎ┌⁸ ⁸ ▪◦☻♩⁸ )─╟╡ ⌂  

⁸│♃כ♦ ⁸ ≢№╡⁸↓─ ─ ─ ⌐ ∆╢ ≢№╢₉ 

≤₈ꜞ☻♩ ╙╡₉─ ≢ ⇔≡™╢╟℮⌐⁸ ╩ ∆╢√╘─ ─ 

│ ⌐ ⇔≡™╢╙─≢⌂™⁹ 

  ─ ⅜ ╗≤≤╙⌐⁸ꜞ ☻◒─ ╙ ⇔⁸ ╘╢═⅝ ╙ ∆╢ 

≢№╤℮⁹ ─ ≢│⁸ ⌐≈™≡│⁸ ─ ─ ≢  

⇔≡⅔╡⁸ ≢⌂™↓≤╩ ∫≡⅔ↄ ⅜№╢⁹ 
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. .  ─ ≤ ─  

  │⁸ ⅜ ⇔⁸ ⇔≡™╢ ╩ ⌐│ ≢⅝⌂™⁹ 

╕√⁸◖Ⱶꜙ♬◔כ◦ꜛfi ⅜ ⇔≡™ↄ⁹ 

  ╡ ≤⇔≡⁸ ─ ⌐ ↕╣╢ │⁸ ─ ─ ⁸ ⌐⅔ 

↑╢ꜞ☻◒─ ⌐ ∆╢√╘─╙─≢№╢⅜⁸ ─ ╩ ∆╢╙─≢ 

⌂ↄ≡│⌂╠⌂™⁹ 

 

ủⱪꜝ▬Ᵽ◦כ  

  ꜞ☻◒╩ ⇔⁸ ⌐⅔↑╢ ╩  ♃♬⸗⁸⅜╢╣↕כ♃♬⸗⌐╘√╢∆

≢כ ↕╣╢ │⁸ⱪꜝ▬Ᵽ◦כ╩ ∆╢╙─≢№╡⁸ꜞ ☻◒─ ↕≤─  

≢⁸ ↕╣╢╙─≢№╢⁹ ─ ⁸  ⁸╣↕כ♃♬⸗⁸≢⅛⌂─

⅜ ⌐ ⅎ╠╣⁸ꜞ☻◒ ─√╘⌐ ↕╣╢╙─≢№╢⁹ 

╢╣↕כ♃♬⸗   ─  

ה      

♩♇◄ꜟ◦ה      

fi♩ꜟ◔☻ה      

╢╣↕כ♃♬⸗   ─  

ה     ─  

ה     ─╖ 

 

ủ  

  ◦☻♥ⱶ≢ ⌐ ∆╢ ⁸◦☻♥ⱶ─ ↕╣╢╕╕⌐ ↕╣ 

╢ ≢№╣┌⁸ ⅜ ⌂╦╣≡™╢↓≤⌐⌂╢⁹ ╡ ⇔─ ⌐⌂╠⌂™⁸ 

⅜ ─◖Ⱶꜙ♬◔כ◦ꜛfi┼─ ╩ ⌂℮↓≤─⌂™╟℮⌐⁸ ─ 

╩ ∆╢ ⅜№╢⁹ 
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 ♃▬ⱪз─ ─ ─  

─ │⁸ ⌐ ⇔≡™╢ ≈─♃▬ⱪ─ ⌐≈™≡⁸ ⁸  

╩ ⌐ ⇔≡™╢⁹└≤≈│⁸ ─ ╡꜡Ⱳ♇♩≢№╢⁹ 

 

 ≢ ⇔╟℮≤∆╢  

ᵑ ─ ─ ⅝ ⅛⌂™ ⌐⅔™≡⁸ ╛ ⌐ ─№╢  

⅜ ⌐ ⇔╟℮≤⇔⁸ ה ⅜☻כ◔℮╕⇔≡⇔ ™⁹ 

ᵒ ─ ⅛╠⁸ ⌂ꜞ☻◒⅜ ⇔⁸ ה  

⌐≤∫≡⁸ ⅝⌂☻♩꜠☻≤⌂∫≡™╢⁹ 

 

 ↓╣╠─ ─√╘⌐⁸ ─╟℮⌂ ╡꜡Ⱳ♇♩╩ ⇔╟℮≤⇔≡™╢⁹ 

Ҝ ╛ ─ ⁸ ─ ─ ⅝ ⅛⌂™ ⌐⅔↑╢  

─ ╩ ∆╢√╘⌐⁸ ⌂ ⅝ ⅜╡ ┘ ⁸  

⌐╟╢ ┘ ╘ ╩ ⇔⁸ ≈ ⌐ ∂≡ ≤─ ה ╩ ≤ 

∆╢ ⁹ 

 ↓─ ⅛╠─ ≤⇔≡⁸ ─ ≤ ╩ ⇔≡™╢⁹ 

ₒ ₓ 

        ╩ ╦∏⁸ ⌂ ה ─ ⁹  

꜡Ⱳ♇♩─ ╡≢ ⇔≡ ╩ ⁹  

ה              ⌐╟╢ ─ ⁹ 

             ⌂™ ⌐╟╢ ↕╣√ ╡─ ⁹ 

             ⌐ ꜟכ◖╢⅝ ⌐ ↕╣≡™╢ ─☻♩ 

꜠☻ ⁹  

ₒ ₓ 

        ꜡Ⱳ♇♩≤─ ─ ⌐╟╢ ─ ⁹  

      ⌐╟╡⁸╝≤╡─№╢ ─☻ⱦכ◘ ⅜ ≤⌂ 

╢⁹  

 

 

 ╡ ─  

⌐ ╡ ╙℮≤∆╢ │ ─╙─≢№╢⅜⁸ │⁸ ⅝ ⅜╡  

≤ ─ ⁸ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi ⅜ ≢№╢⁹ 

ה ◌ⱷꜝ ┘ ☿fi◘⌐╟╢ ⅝ ⅜╡   

ה ♃כ♦╩ ∆╢↓≤⌐╟╢ ─ ─ ⁸   

ה ♃כ♦ ╢╟⌐ꜗ♅fi◐ꜗⱪꜛ◦כ⸗⁸ ⅝ ⅜╡ ─ⱷ◌♬☼ⱶ   

◓fi♬כꜝⱪכ▫♦ה ⌐╟╢ ⅝ ⅜╡ ≤ ≤─ ⁸  

─ ┘ ⌐ ╦∑√   

ה ☿fi◘ ⌐╟╢ ⁸ ꜟfiⱣ ⌐╟╢ ┘☿ꜟⱨ  

  

ה ⌐╟╢ ─ ⅎ╢  



140 

 

 ╡ ─  

  ╡ ─ ≤ ≤⇔≡ ─╙─╩ ⇔≡™╢⁹ 

   ₒ ה ₓ 

♪♇ⱬה ⌐⅔↑╢ ⅝ ⅜╡ ─ ─ ה ⁹  

        Ҝ ⅝ ⅜╡ ⅛ ╡ ─ ⅛⁸ ─ ─ ╩ ⁹  

ה ↑⌐╟╡⁸ꜞ☻◒─№╢ ╩ ≢⅝≡™╢⅛ ⅛⁹  

        Ҝ ⅝ ⅜∫≡⅛╠ ⅝ ╘╢╕≢─ ⁸ ↕╣√ ≢⅝╢ 

⅛≥℮⅛╩ ⁹  

           №╠⅛∂╘ ⅜ ↑ ↑╢╕≢⌐ ∆╢ ╩ ∆ 

╢ №╡   

ה ─ ⅝ ⅜╡╛ ∟ ⅜╡─ⱷ◌♬☼ⱶ─ ה ─ ─  

⁹ 

        Ҝ Ƃ ⅝ ⅜╡⁸ Ƃ ∟ ⅜╡  

─♩♇Ⱳ꜡ה ⌐⅔↑╢ ≤⁸ ─☻♩꜠☻⌐⌂╠⌂™  

⁹  

ה ─ ◦☻♥ⱶ≤─ ⁸  

☿◐ꜙꜞ♥▫╩ ⇔√ ◦☻♥ⱶ─ ⁹  

ה ⁸ ─  

 

  ⁸↓╣╠─ ⅜ ⌐ ↕╣╢═⅝≢№╢⅜⁸ ∆╢ ⅜≥─ 

⌐☼כ♬⌂℮╟ ∆╢═⅝╙─≢№╢─⅛⌐⁸ ─ ─ ⅜ ⅛╣√ 

√╘⁸ ─ │ ↕╣≡™√⁹↓─√╘⁸ ╩ ⇔≈≈╙⁸  

⌂ ⌐ ╢ ⌐⌂╢ ╩∆╢↓≤≤⇔√⁹ 
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 ♃▬ⱪз─ A( ╡ )─  

 

.  A ─  

 

. .  ─  

 

⅜ⱬ♇♪⅛╠ ⅝ ⅜╡⁸ ─ ⅛╠ ┼─ ⌐≈™≡ ⇔⁸ 

↕╠⌐ ─ ╩ ∆╢₈ ╡꜡Ⱳ♇♩₉╩  

∆╢⁹ 

─  

  ⱬ♇♩⅛╠ ⅝ ⅜╤℮≤∆╢ ╩ ⇔( │ ≤⇔√⁹)  

↑╩∆╢≤ ⌐ ─ ╩Wifi ╩ ⇔ꜟכ◖☻כ♫≡⇔ ╩ ∆ 

╢⁹ 

  ╩ ⅛∑⌂™╟℮⌐⁸ ⌂ ╡ ⅛⌂ ╩ ℮( 1 ╩ ) 

  ─ ╩ Wifi ╩ ⇔≡ ∆╢⁹ 

 

 

 

. .  A ─  

 

 │⁸ ╩ 3 ╕≢⌐ ╢ ╩ ⅎ⁸ ╟╡ ≤ ─№ 

╢ ꜡Ⱳ♇♩ ⌐ ╩ ⇔⁸12 5 ╟╡ ⅜ ╕∫√⁹ 

⇔⅛⇔ ⅝ ⅜╡ ⁸ ◦☻♥ⱶ⁸ ⌐ ⅜ ⇔⁸ ≈  

─ ─▪◒◦♦fi♩⅛╠ ⅜ ⇔√⁹⇔⅛⇔⁸3 2 ⌐  

╩↕™√╕ ┼ ⇔⁸3/23⌐ ⅜ ╢ ⌐ ∫√⁹ 

  ∕─ ♥꜠ⱦ ╩ ™ ≤─ ╩ ⇔ ⌐ⱪ꜡◓ꜝⱶ ╩  

⇔√⁹ ╩ ⅝⁸ⱪ꜡◓ꜝⱵfi◓+ + ─  

│ ═ 18 ⁹ 

 │ ꜡Ⱳ♇♩╩ ⌐⇔√ ≤ⱴ▬◖fi≢─ ╩ ⇔ 

√꜡Ⱳ♇♩≢№╢⁹ ╢∞↑ ⅜ ≢ ⌂ ╩ ™ ╩ ≤⇔√⁹ 

│ꜝ☺◖fi♩ꜝ♇◒╩ⱬ⁹√⇔≥☻כ 

 ─ ⅎ ⅝─ ⁸ ↄ ⁸ ⅝ ⅜╡ ⁸ ₁ ⌐│ ╙ 

⇔≡™⌂™ ⅜ ↄ№∫√⁹ ≢ ╠⅛⌐⌂∫√↓≤│⁸ ─ ⌐  

⅛↕╣╢∞╤℮⁹ 
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.  A ─ ─  

 ─  

500ה 340ה    

ה↕ 405 ◌ⱷꜝ 1200ה ( ) 

ה  

   ◌ⱷꜝה☿fi◘כ─  

   ►▼♇Ⱪ◌ⱷꜝ  930    15,577 - 

☿fi◘            1 080 - 

☿fi◘                650  

 

ₒ ╡ ₓ 
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19  

─  km/h ⅛╠ 3km/h ╕≢ ⅜ ⁹ 

    1.2m 

↕─ ⅎ │ 140ɫ─♁ⱨ♩♃▬ꜘ ≢ ≢│ 30 ⅜  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◦☻♥ⱶ 

   ─ ╖ 

:H⁸0 180  :S⁸0 255  :V⁸0 255⅛╠ ╩◦☻♥ⱶ ⌐ 

∆╢⁹ 

 

◦☻♥ⱶ 

⇔√ ╩ √ ╩◌ⱷꜝ≢ ⇔ ☿fi◘⌐╟╡ ╩₈○fi₉⁸ 

₈○ⱨ₉⇔⌂⅜╠ ∆╢⁹ 
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 ╡◦☻♥ⱶ  
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  ╡◦☻♥ⱶ  
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╡◦☻♥ⱶ  
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╡◦☻♥ⱶ ꜡Ⱳ♇♩  

 

꜡Ⱳ♇♩          ♃כ♦

 510 

 344 

 405 1200 

 5,500  

ⱱ▬כꜟⱬ330 ☻כ 

♩꜠♇♪ 262 

♃▬ꜘ /  82/151 

ⱴⱩ♅ RS-540SH כ♃כ⸗ ♠▬fi⸗כ♃כ 

  7.2V 

  19.6mNהm (200gfהcm) 

  14000r/min  

  6.0A 

כ♃כ⸗⅝  ◦ꜗⱨ♩♪ꜝ▬Ⱪ4WD 

 

꜡Ⱳ♇♩  ♃כ♦

Ᵽ♇♥ꜞכ -  22.2 10 /  

ⱴ▬◖fi   3.6  20.1 /  

 

 

    ⅝ ⅜╡ ─ ◦☻♥ⱶ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



148 

 

  ◦☻♥ⱶ  
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.   

 

. .  ─  

  │⁸JISB8445 ⌐™℮₈ ꜡Ⱳ♇♩₉≢№╢⁹☿fi◘כ ⌐╟∫ 

≡ ╩ ⇔⁸ ─ ─ ⌐ ∆╢≤≤╙⌐⁸ ⌐№╢  

⅛╠ ─ ⅜ ∆╢≤⁸▬fi♃כⱠ♇♩╩ ⇔≡⁸ ─ ╩ ∆╢⁹ 

 

  ─ ╩ ⇔≡™╢⁹ 

 

 з ⌐ ↑╩∆╢√╘⌐⁸ ≤─ ╩ ≈ ⁸ ╩ ⇔≈ 

≈⁸ ∆╢ ╩ ∫≡⁸ ∆╢⁹ 

 

 и ⅜ ─ⱬ♇♪⌐ ⇔≡™╢ ⅛╠⁸ ⅝ ⅜∫√ ⌐ ⇔ 

√≤⅝⁸∕─ ╩ ◦☻♥ⱶ⌐ ∆╢⁹ 

 

 

    ─  

  ─ⱬ♇♪⌐ ⅜ √╦╢⁹ ⌐ ⅜№╡⁸ ╩ ⇔≡ 

™╢  
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. . ─  

 

ủз ─  

 ─  

  ─ │⁸ ≢│⁸ ─ ─ ╩ ⇔≡™╢ ≢  

⇔≡™╢⁹ │ ─ ─ ⅛╠ ⌐ ╦╣√⁹ ─  

│⁸ⱬ♇♪ ≢⁸ ꜟ♇◒☻≢⁸ ⅜ ⇔⁸ ─ ╩ ⇔≡ 

™╢ ≢│⁸ и─ ≢ ⇔√⅜⁸ ⅜ ≤⌂∫≡⁸ ─  

╩ ↕⌂™ ≢│⁸ и⅜ ⇔⌂⅛∫√⁹ 

 

                ─  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ↕╣╢꜡Ⱳ♇♩⅜⸗♬♃כ∆╢ │⁸ ≢№╢⁹ 

⌐│⁸☿fi◘כ ╩ ↕∑╢ ╩ ⇔≡™⌂™√╘⁸ ╠╣√  

─ ⌐ ╕∫≡™╢⁹☿fi◘כ ╩ ↕∑╢ ╩╙√∑╢⅛⁸  

≢⅝╢◦☻♥ⱶ⌐∆╢↓≤≢⁸ ─ │ ⌐⌂╢⁹ 

  

 

─  

  │⁸◦☻♥ⱶ⌐ ∆╢ ╩◖fi♩꜡כꜟ∆╢Ɽꜝⱷכ♃╩ ∆╢  

≢⁸ ⌐ ≢№╢ ≤─ ╩≤∫≡™╢⁹  

─ ─ ╩ ╢ ≤⁸ ─ ╩ ╢ ≢│⁸ ─ 

│ ⌂╢─≢⁸ ◦☻♥ⱶ≢ ╡ ⅎ╢⁸ ─ ╢↕≢ ⌐ ╡ ╦ 

╢↓≤⅜ ⌐⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

꜡Ⱳ♇♩ 
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  ─ ≢│⁸ ─ ↕№╢™│ ─ │⁸  

╩ ≢ ⇔≡™╢⁹ 

╩ ⌐ ⇔≡ ╩ ∆╢√╘⌐│⁸ ─╟℮⌐ ∆╢  

≢⌂ↄ≡╙⁸ ╛ ─ ⌂ ה ┼─  ≡⇔כ♃♬⸗╩

⅔ↄ↓≤⅜ ╕⇔™ ⅜№╢⁹☿fi◘כ≢ │ⱶ♥☻◦╢∆כ♃♬⸗╩ ™ 

─ ⅜№╢⁹ 

 

─                  ─ ─  

  ─ ⌐│ ↕╣⌂™⅜⁸꜡Ⱳ♇♩⅜ 

∆╢ │⁸ ⇔≡™╢ ∞↑≢⌂ↄ⁸ ₁ 

⌂ ↕─ ⅜ ↕╣≡™╢⇔⁸ ⇔≡™╢  

⁸ ⅜™╢⁹∕─ ─⌂⅛≢⁸꜡Ⱳ♇♩ 

⅜ ≢⅝╢ ⁸ ∆═⅝ ╩ ⇔⌂⅜╠ 

⇔⌂ↄ≡│⌂╠⌂™⁹ 

  ─ ─ ⅜ ⌐ ↕╣≡™╢⁹ 

│⁸ ⌐ ≢ ╣╢╟℮⌐ ⅜  

⌐⌂∫≡™╢⇔⁸ⱬ♇♪│ ↕⅜ ∆╢⁹ ─ 

↕≢☿fi◘╩ ↕∑╢∞↑≢│⁸꜡Ⱳ♇♩─  

╩ ≢⅝⌂™⁹ 

  ╩ ∆╢ ⅜№╢⅜⁸∕─ ─  

─ ─꜠ⱬꜟ╟╡╙ ™ ─꜠ⱬꜟ⅜  

↕╣╢⁹ 

─ ⌐│⁸ ≤─ ╩ ≢ ∆╢↓≤⌐⌂╢⅜⁸ 

─ ─√╘⌐│⁸ ≢╙☿fi◘╩ ⅛∑╢ ⅜№╢⁹ 

 

ủи─ ─  

  и─ │ ─ ⅝ ⅜╡ ─ ≢№╢⁹ 

  ↕╣√ ─ ╩ ⌐≈↑√ ╩⁸ ─╖─ ╩ ≢⅝ 

 ╢ⱬ♇♪⌐ ⇔≡╙╠™⁸ ─ ─ ⅝╩ ⌂ ≢ ∆╢√╘⌐⁸ 

◑ꜗ♇☺▪♇ⱪ⇔≡⁸≥─ ─▪♇ⱪ≢ ⅝ ⅜╡╩ ∆╢⅛╩ ⇔√⁹ 

  ⇔√ ─ │⁸ ─ ─ ≤™℮ ≢⁸ⱬ♇♪ ≢  

 ꜟ♇◒☻≢№∫√⁹ ─ │⁸ ─↓fi╩⇔⁸♥כ◌─ ┼─ ╩ ∂ 

≡ ─ ╩ ╢╟℮⌐∆╣┌⁸ ꜟ♇◒☻╕≢ ≤∆↓≤⅜ ≢№╢⅜⁸ 

∕─╟℮⌂ ─ │⇔≡™⌂™⁹ 

 

  ─ ⁸ ─ ⁸ ↕ ⁸ ╕≢⁸ ↕∑╢≤ 

⅝ ⅜╡╩ ≥╢№⌐fiꜛ◦כ♥☻☻כ♫⁸≡⇔ ↕╣≡™╢ ◦☻♥ⱶ 

⌐ ⅝ ⅜╡╩ ⇔√⁹ 

                             ↕  
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                 ⌐ ⇔√ⱬ♇♪ 

 

ⱬ♇♪─ ╩ 

◑ꜗ♇♅▪♇ⱪ⇔√  

 

 

 

 

  ─ ─ ╖⌐≈™≡⁸ ⅛╠ ∆╢ ╛ ─ ↕╣√  

─ ≢ ⅝ ⅜╡╩ ∆╢⌐│⁸ ─ⱨ○♪כ꜠♩─ ⅜№╢⁹ 

 

              Ɽꜝⱷכ♃כ≤ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

∆⌂╦∟⁸ ─ ╩╟╡ ⌂™ ⅛╠ ⇔╟℮≤Ɽꜝⱷכ♃כ╩ ∆ 

╢≤⁸ ⇔─ ⅝≢╙⁸ ⅝ ⅜╡≤ ⇔⁸ ⌐╟╡ ⅝⌂ ⅛╠ ⇔╟℮ 

≤∆╢≤⁸ ─ ⌂ ⅝ ⅜╡⅜№╢≤ ↕╣≡™╢↓≤⅛╠⁸ ⅝ ⅜╡ 

╩ ≢⅝⌂ↄ⌂╢↓≤≢№╢⁹ │ №╢⁹ 

─ │⁸ ⅝ ⅜╡≢⌂™ ╩ ⅝ ⅜╡≤ ∆╢↓≤≢№╢⁹Ɽꜝ 

ⱷכ♃כ╩ ↕ↄ∆╢≤⁸ ─ │ ↄ⌂╡⁸ ⌐Ɽꜝⱷכ♃כ╩ ⅝ↄ∆ 

╢≤ ─ │ ↕ↄ⌂╢─≢⁸ ≢⁸ ⅜╡─ ≢ ↕╣≡™╢⁹ 

─ │⁸ ⅝ ⅜╡ ╩∕─╟℮⌐ ≢⅝⌂™↓≤≢№╢⁹Ɽꜝⱷכ 

╩כ♃ ↕ↄ∆╢≤ ─ │ ↕ↄ⁸Ɽꜝⱷכ♃כ╩ ⅝ↄ∆╢≤ ─ 

│ ⅝ↄ⌂╢─≢⁸ ─ ≢⁸ ⅜╡─ ≢ ↕╣≡™╢⁹ 

 

 

 

 

 

Ɽꜝⱷכ♃כ─

 

─

 

─  

─  
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. .  ─  

  ∆╢꜡Ⱳ♇♩≢№╢↓≤⅛╠⁸ ≤ ╦╡⁸ ─ ⅜ ≢№ 

╢⁹ 

─ ≢│⁸ ⌐≈™≡│⁸ √╢ ─ ≢│⌂™⅜⁸  

⅛╠⁸ ⌐≈™≡ ╠⅛⌐⌂∫√↓≤⅜№╢⁹ 

 

 

─ ╛ ─ ₁⌂ ≤─ ≢⁸ ⅜ ⌐  

↕╣≡ ↕╣╢⁹ ≤ ⌂╢ ≤⇔≡⁸ ⅜꜡Ⱳ♇♩⌐ ≠ↄ 

↓≤≢⁸꜡ Ⱳ♇♩─ ╩ ∆╢⁸꜡ Ⱳ♇♩─ ⅝⅜ ─ ⌂ ╩  

⌐⇔≡⁸ ∆╢↓≤╩ ↑╢ ≤⇔≡⁸ ⅜ ⌐⌂╢⁹ 

                  

 ≤  

 

 

 

 

 

 

 

 

  

─ ⁸ ─ ⅜ ╘≡ ≢№╡⁸ ╩ ⌐∆╢ 

⅜ ™↓≤⁸╕√⁸ ה ─ ─ ╙ ≢№╢↓≤│⁸(2)≢ ╠ 

⅛⌐⇔≡™╢⁹ 

  ─ ⁸ ─ ╩⁸ ─ ─  

⅜ ⇔√⅜⁸꜡ Ⱳ♇♩⅛╠ ╣╢ ⌂ ⁸꜡ Ⱳ♇♩⌐ ∆╢ ⌂  

⁸™∏╣⌐ ⇔≡╙ ╩ ⇔⁸ ⌂◦☻♥ⱶ≤⇔≡ ∆╢  

⅜№╢⁹ 

  ∟⌂╖⌐⁸ ⅜ MCI (mild cognition impairment) ─ ₁─ ─ ─ 

╩ ⌐ ╩ ⇔╟℮≤™╢◖Ⱶꜙ♬◔כ◦ꜛfi╩ √╢ ≤⇔≡™ 

╢꜡Ⱳ♇♩│⁸☻ⱴ⁸⅜™⌂│≢♩כ ⌐ ⇔√ ⌐⌂∫≡™╢⁹ 

      EU ─ Enrichme Project ─ ꜡Ⱳ♇♩ 

 

 

 

 

 

 

Enrichme Project  ─ⱱכⱶⱭכ☺ ▪◒☿☻  2018/03/09  

URL www.enrichme.eu/wordpress/robot -demostration -at -lace-housing/  

 

 

 

 

 

 

 

 

 

 

 

 

꜡Ⱳ♇♩ 
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ủ ◄Ⱡꜟ◑כ─ ⌂ ◦☻♥ⱶ 

  ꜡Ⱳ♇♩─ JIS ─₈- ꜡Ⱳ♇♩─ ₉⌐ ╘╠╣≡™╢ 

↓≤│⁸ ⌐ ⌂◄Ⱡꜟ◑⁸כ │ ⅜ ↕╣≡™╢⅜⁸∕─◄Ⱡꜟ◑ 

╩כ ⌐ ⅎ≡™╢ ╖⁸ ⌐ ∆╢ ╖⅜⁸ ⌐ꜞ☻◒≤ 

⌂╠⌂™╟℮⌐ ⅛╠ ╩ ∆╢↓≤≢№╢⁹ 

  ─⌂⅛⌐│⁸ ⌐ ╩↓╢↓≤⅜№╢⁹ ─ │ ⌂ ≢№ 

╢⅜⁸ ╣⁸ ─◗ⱶ⌂≥⁸ ⌐ ╢╙─⁸ ⅝∟⅞╢↓≤≢ ⌐ ╘╠╣ 

╢╙─│⁸ ≡ ⌐⌂╢ ≢№╢⁹ ─ │◌Ᵽ⁸⅜℮╤№≢╢╣↕כ 

◌Ᵽכ╩ ∆ ╙№╡⁸ ⌂ ⅜ ≢№╢⁹ 

  ╕√⁸꜡ Ⱳ♇♩⅜ ↕╣√ ⌐⌂∫√ │⁸꜡ Ⱳ♇♩╩ ∆╢◦☻♥ⱶ 

⌐ ⅜ ⅝⁸ ⅜ ∆╢ ╖╙ ≢№╤℮⁹ 

 

 

ủ ─꜡Ⱳ♇♩⌐ ∆╢  

  ꜡Ⱳ♇♩⅜ ⌐ ⇔≡ ∆╢⁸ ≡™╢ ╩ ↄ≢⸗♬♃כ∆╢↓ 

≤⅜ ╦╣╢─│⁸ ⅜꜡Ⱳ♇♩⌐ ╩ ∂╢↓≤⅜ ≢№╢⁹  

≤⇔≡ ∆╣┌⁸ ─☻♩꜠☻─ ⌐⌂╢⇔⁸ ⌐╟∫≡ ↕ 

╣╢ ╙№╢⁹ 

  ⌐ ⅝ ℮ כ♃♬⸗⌐↑∞ ⅜№╢∞↑≢⌂ↄ⁸ ─  

╢∆כ♃♬⸗╩ ⅜№╢⅜⁸ ⌂ↄ◦☻♥ⱶ╩ ╖ ╗ ⅜№╢⁹ 

  ꜡Ⱳ♇♩∕─╙─≤ ≢│⁸ ─ ⅜ ⅜ ™≤™℮ ╙ ↕╣ 

≡™╢⁹ ╩ ╘╢ │ ╩ ╘╢↓≤⌐⌂╢⁹ 

  ╕√⁸ ⌐ ∆╢ ⌐│⁸꜡ Ⱳ♇♩─ ⅜ ─ ⌐⌂╡⌐ↄ™  

⌐∆╢ ─ ╙ ≤⌂╢⁹ 

 

 

.  ─  

  ─ │⁸ ⌐⌂╢≤ ⌐ ╦╢≢№╤℮⅜⁸ ≢─ 

╩ ∆╢⁹ 

 

 

. .  ─ ⅛╠╖√  

  ─◖☻♩          19  

  ◌ⱷꜝה☿fi◘כ ─◖☻♩   1 7  

 

 ─ ◦☻♥ⱶ│⁸ ◦☻♥ⱶ─ ─⌂⅛≢ ↕╣╣┌⁸  

≤∆╢ ≢⌂ↄ⌂╤℮⁹ 

 ⅛╠ │⁸ ⌐ ─ ⅜ ∂╠╣≡™╢⁹ ─◖ 

☻♩╩ →╠╣╢⅛⅜⁸ ╩ ∆╢≤ ⅎ╢⁹ 
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. .  ─ ⅛╠╖√  

  ─ │⁸ ─ ⅛╠╖╢≤⁸6.0A ≢№╢⁹⸗♬♃כ 

╩ ╘≡⁸◦☻♥ⱶ╩ ∆╢ │ ↄ⌂™≤ ↕╣╢⁹ 

 

. .  ◦☻♥ⱶ ─ ≤ ─  

  ◦☻♥ⱶ╩ ∆╢ ─ │⁸ ≢№╢⁹╕√⁸ ⌐ ∆╢ ╙ 

⅜ ⅝™∞╤℮≤ ↕╣╢⁹ ╩ ∆╢√╘⌐ ⅛╠  

╩ ╢≤⁸ │ ⅝ↄ⌂╡⁸ ─ ╩ ⇔™ ⌐ ↄ≤  

↕╣╢⁹ 

 

 

 

 

 ♃▬ⱪз─ B( ⅝ ⅜╡ ◌ⱷꜝ)≤◦☻♥ⱶ─  

.  B( ⅝ ⅜╡ ◌ⱷꜝ)≤◦☻♥ⱶ─  

 

. .  B ≤◦☻♥ⱶ─   

─ ⌐ ⇔√ D ◌ⱷꜝ─ ⌐№╠⅛∂╘ ⇔√ ⅝ ⅜ 

╡ ≤◌ⱷꜝ⅛╠─ ⌐ ─ ⅜ ╢≤ ⅝ ⅜╡  

╩ ⇔⁸ כ♃fi☿☻כ♫≡⌐ ⌐ ↕╣√Ɽ♁◖fi┼ ⅝ ⅜╡  

∆╢⁹ 

ServerPCכ♃fi☿☻כ♫ │⁸ ⅝ ╡ ╩ ∆╢≤ ה ─  ה

∕─ ─ ⅔╟┘ ⅜Ɽ♁◖fi⌐ ↕╣⁸™≈≢╙ ≢⅝╢⁹ 

⌐ ─☻ⱴכ♩ⱱfi⌐ ⅝ ╡ ⅜ ↕╣╢⁹ 

 

 

. .  B ⅝ ⅜╡ ◌ⱷꜝ ─  

D ◌ⱷꜝ  

≢ ↕╣√MicroSoft ─₈Kinect₉│⁸ ╙ │ ≢№╢⅜⁸ 

⌐⌂∫≡™╢⁹ ≤⇔≡ Intel ⅛╠ D415,D435 ⅜ ↕╣⁸  

≢№╢⅜ │ ⌂™≤ │ ⇔≡™╢⁹☻◔ꜟ♩fi │ NuiTrack  

⅛╠ ∆╢ 

API ⅜ ↕╣≡⅔╡⁸◌ⱷꜝ ╙╒╓ ≢№╢≤ │ ⇔≡™╢⁹ 
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.  B ⅝ ⅜╡ ◌ⱷꜝ ≤◦☻♥ⱶ─ ─  

 B ⅝ ⅜╡ ◌ⱷꜝ ≤ ∆╢ PC╩ ≤⇔√◦☻♥ⱶ─  

 

 

 

 

 

.  D ◌ⱷꜝ─ ⌂  

☻◔ꜟ♩fi  

Ҝ ─ᵧ ⅜ ≢⅝╢⁹ 

 

Ҝ ─◌ⱷꜝ⅛╠─ ⅜ ≢⅝╢⁹ 

 

Ҝ ⅜ ⇔√ ⅜ ≢⅝╢⁹ 

 

Ҝ ╩ ⇔≡⁸ ⌐ ⅜≢⅝╢⁹  

 

─ D ◌ⱷꜝ⌐╟╢₈ ⅝ ╡ ה ₉│ ─☻◔ꜟ♩fi ≤ 

╩ ╖ ╦∑≡™╢⁹ 

 

 

 

њ  

3D◌ⱷꜝ PC 
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.  ☻◔ꜟ♩fi♩ꜝ♇◐fi◓─  

 

₃25ﬞ ─ ─ ╩ β ∆╢↓≤⅜≢⅝╢⁹ 

 β◌ⱷꜝ─ ╩ ≤⇔√ 3  

₃ ─ ╩ 3 ≢ ∆╢ ⅜ ה™  

⅜ ה™  

₃ │₈ ⅝₉─ ╙ ∫≡™╢⁹ 

  

ⱴ▬◒꜡♁ⱨ♩ ─ Developer Network ─ⱱכⱶⱭכ☺ 

URL:https://msdn.microsoft.com/en -us/library/microsoft

.kinect.jointtype.aspx                   

▪◒☿☻  2018/03/05 

 

 

 

 

.  ☻◔ꜟ♩fi ─  

─ ─ ⅛╠☻◔ꜟ♩fi ⅜ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ↕╣╢ ─  

https://msdn.microsoft.com/en-us/library/microsoft.kinect.jointtype.aspx
https://msdn.microsoft.com/en-us/library/microsoft.kinect.jointtype.aspx
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ѝ◌ⱷꜝ─ ≤ ─ ╩ ─♃▬ꜟ≢ ⇔≡ ⌡√  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.  ◄ꜞ▪─  

◄ꜞ▪│ ─ ─ ≢│ ה ה ─ ╩fiכ♂─ ⇔≡™╢⁹ 

─ ◄ꜞ▪│ ╩ ⌂⅜╠ ─ⱬ♇♪─ ⌐ ╦∑≡⁸ ה ⌂ 

≥ ⌐ ⅜≢⅝╢╟℮⌐ ↕╣≡™╢⁹╕√⁸◌ⱷꜝ⅛╠ⱬ♇♪╕≢─ ⌐ 

╦∑√ ⅜ ≢⅝╢─≢ ⅜⌂™╟℮⌂ ⌐ ◄ꜞ▪─ ⅜  

≤⌂╢⁹ 
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ⱬ♇♪≢₈ ⅝ ⅜╡ ₉─  

  ѝ ─ ◄ꜞ▪⌐ ⅜ ╢≤ ─ ╩ ∆╢⁹ 

 

 

 

 

 

 

₈ ⅝ ⅜╡ ₉ ה  
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.   

. .  ◦☻♥ⱶ─  

 ⅜ ─ⱬ♇♪⌐ ⇔≡™╢ ⅛╠⁸ ⅝ ⅜∫√ ⌐ ⇔√≤⅝⁸

∕─ ╩ ◦☻♥ⱶ⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. . ─  

─ⱬ♇♪⌐™╢ ⅜ ╩ ↓∆≤ ↕╣⁸ ⅜ ↕╣√⁹ 

↓─◦☻♥ⱶ≢│⁸ │ⱬ♇♪ ⌐ ↕╣√ ⌐☻◔ꜟ♩fi ⅜ ╢ 

≤ ↕╣╢⁹ 

≤™℮ │ ≢⅝⌂™⅜⁸∕─ │Ɽꜝⱷכ♃─ ≢ ⌂  

╖≢№╢⁹ ≢│⁸ ⅜ ⅝ ⅜∫√ ⁸ ∆╢↓≤⌐ ⇔≡™╢⁹ 

⇔⅛⇔⁸ ≢ ⅝⁸ ⁸ ⌐ ⇔≡™╢ │⁸  

⅜ ╩ ⌐ ↓⇔≡ ∆╢≤™℮ ≢│⌂ↄ⁸ⱬ♇♪ ≢ ╩ ⇔≡⁸ 

∆╢≤™℮ ╙№╡℮╢↓≤╩ ⇔√⁹ 

⅝ ⅜╡⅜⁸ ╩ ⌐ ↓⇔≡ ℮ ⌐ ⅜ ∆╢≤™℮↓≤│⁸↓ 

─ ◦☻♥ⱶ─ ─└≤≈≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

☿fi◘כ 

                

ⱬ♇♪─ ⌐ ↕╣√ 

               ─ ⌐ ╢ ─ 

               ☻◔ꜟ♩fi ⅛╠ ∆╢ 
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∆╢ ╩ⱬ♇♪─ ⌐ ∆╢≤⁸ ⅝ ⅜╡│ ↕╣╢⅜⁸ ⅝ ⅜ 

╡≢⌂™╙─╙ ∆╢↓≤⌐⌂╡⁸ A ≢ ═√ ─ ─ ⅜ ╕ 

╢⁹ ⌐ ╩╟╡ ⌐ ∆╢≤⁸ ⅝ ⅜╡╩ ≢⅝⌂ↄ⌂╢ ─  

⅜ ∆╢↓≤⌐⌂╢⁹ 

↓─◦☻♥ⱶ⅜ ≈☻◔ꜟ♩fi ⅛╠⁸ ─ ╙ ≢№╢⁹ ─ ⅝ 

─ ╙ ∫≡™╢↓≤⅛╠⁸ ─ ≤ⱬ♇♪─ ⅜⌂™ ┼─ ⅛╠ ⅝  

⅜╡╩ ∆╢◦☻♥ⱶ⅜⁸ ─ ─ ╩ ↕∑╢≤ ∆╢⁹ 

─ Ɽ♃כfi│ ╘≡ ⅜№╢⁹№╢ ⌐ ℮  

─ ≢│⁸ ⅜ ⇔≡™╢ ⅜⁸ ≢│ ─ ⌐ ≢ ≡™√⅜⁸ 

─ⱬ♇♪≢ ╢ ⌐⌂∫√⁹ ╩ ≢⅝∏⁸ ∟ ⅜∫≡ ⇔√≤ 

↕╣≡™╢ ⅜№∫√⁹↓─╟℮⌂ │⁸ ─ ╟╡╙  ↕כ♃♬⸗⅜

╣≡™╢ ⌐ ╣┌⁸∕╣╩ ∆╢↓≤─ ⅜ ↄ⌂╢⁹ 

 

 

. .  ☻◔ꜟ♩fi ─  

◦☻♥ⱶ⅜ ⇔≡™╢☻◔ꜟ♩fi │⁸ ─ ⌐ ╦╣≡™╢⅜⁸☻◔ 

ꜟ♩fi │⁸ ─ ⅜ ⇔≡™╢↓≤⁸ ⅜ ─ ⌐ ≠↑╠╣≡™╢ 

↓≤ ⁸ ─ ⅜⁸◦ꜟ◄♇♩ ◦☻♥ⱶ╟╡╙⁸╟╡  ⅝≢כ♃♬⸗⌐

╢ ╩ ⇔≡™╢⁹ 

⌐ ⅜№╢⁸ ⌐ ─ ⅜╖╠╣╢ ⁸ ⅜  

╡↓≤⅜ ⌂ ≢ ─ ⁸≢≥↓╢∆כ♃♬⸗╩ ─ ≤ ⌐  

⅜╢ ⅜№╢⁹ 

◦ꜟ◄♇♩ ⌐╟╢ ╡╟╡╙⁸ ↄ─ ╩ ╠╣╢ ⅜№╢⁹ 

 

 

↕╣≡™╢◦ꜟ◄♇♩ ◦☻♥ⱶ─  ♃כ♦

 

꜡Ⱳ♇♩ online  

https://kaigorobot -online.com/contents/14  ▪◒☿☻  2018/03/01  

https://kaigorobot-online.com/contents/14
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. .  ☻◔ꜟ♩fi ─  

☻◔ꜟ♩fi ⅜◦ꜟ◄♇♩ ╟╡╙ ↄ─ ⅜ ╠╣╢≤™℮↓≤│⁸ⱪ 

ꜝ▬Ᵽ◦כ─ ⌐≈⌂⅜╢ ⅜╟╡ ⅝™≤™℮↓≤≢№╢⁹ 

◦☻♥ⱶ≢│⁸ ⅝ ⅜╡╩ ∆╢≤⁸ ⅜☻ⱴⱱ≢ ≢⅝╢╟℮⌐∆ 

╢ ╩ √∑≡™╢⅜⁸ ⅝ ⅜╡ ⌐ ⌂☻◔ꜟ♩fi │ ⅛╠ ─  

─ ⌐ ↕╣╢═⅝≢⁸ ─ │ ↄ ⅜№╢≤ ⇔√⁹≥ 

─ ─ ⅜ ⅛⁸ ─ ╩ ╘≡ ∆═⅝≢№╤℮⁹ 

 

 ◦☻♥ⱶ─  

─ ╩WEB ◌ⱷꜝ─ ≢⁸ ◦☻♥ⱶ⁸ ─☻ⱴⱱ⁸  

─ ⌐ ∆╢ ◦☻♥ⱶ╩ ∆╢⁹↓╣⌐╟∫≡⁸ ─ ╩ 

─כ♃fi☿☻כ♫╙≢≈™⁸≢ PC╕√│ ─☻ⱴכ♩ⱱfi≢  

∆╢↓≤⅜ ≢⅝╢⁹ 

╕√⁸☿fi♃כPC⁸☻ⱴכ♩ⱱfi╕√│♫כ◖☻כꜟ⅛╠ ה ≢ ∆ 

╢↓≤╙ ╢⁹ 

   ╕√⁸◌ⱷꜝ ⁸ ─ ╙ ≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

Web ◌ⱷꜝ 

 

Web ◌ⱷꜝќSkyWayќ♃Ⱪ꜠♇♩ ≢ ה  ╩⇔≡

⇔√◦☻♥ⱶ≢№╢⁹ 

≢ ™≡™╢Web◌ⱷꜝ│⁸ ≢№╢⁹ 
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₈Web ◌ⱷꜝ₉Ⱡ♇♩꞉כ◒ ─ ─ ≢ ⇔√⁹ 

 ₈Web◌ⱷꜝќSkyWayќ♃Ⱪ꜠♇♩ ₉ 

 

 

∕─ ⁸ ╩ │⁸ . ₩ .5 ─ ≢№∫√⁹ ⇔ ⅜ ∆╢

⅜⁸◖Ⱶꜙ♬◔כ◦ꜛfi⌐ ⅝⌂ │⌂™≤ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

Ỏ ⌐ ⇔√ ╩ web ─ ╩ ═√  
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.  ◦☻♥ⱶ─  

≤─◖Ⱶꜙ♬◔כ◦ꜛfi⸗♦ꜟ─ ה ≤⇔≡⁸☻ⱴכ♩☻Ⱨכ◌כ 

ꜟכ◖☻כ♫┘╟⅔ ┘ ↑◦☻♥ⱶ╩ ⇔√⁹ 

 

 

 

☻ⱴכ♩☻Ⱨכ◌כ⌐╟╢ ◦☻♥ⱶ╩ ⇔⁸ ∆╢↓≤╩ ⇔ 

≡™╢⁹ 
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↓─◦☻♥ⱶ│⁸

≤─◖Ⱶ

╩fiꜛ◦כ◔♬ꜙ

╘√ ⌐

∆╢↓≤⅜

≢№╢⁹ 

 

 

 

 

 

ˮᴡΤέ πβΤˁ˯

ˮЕϱйτ“ΦθΜπβʻ˯

ˮ ΤϤϘΰθʻ

ԌΥ ϥϘπ μοΜοΨιήΜ

ˮ τᵓϩδοʻ˯

ˮ ΤϤϘΰθʻ

Σ ήϭϬᾦϭπΦϘβφʻ˯

ˮ̓˷̑β̘˙˂˯

ˮ ԌΥ ϘβΤϣ

ЦАЖΤϣ‭ϤσΜπΨιήΜφʻ˯

ΰθ

ᵓ ОЌ˔р

ΰθ

ᵓ ОЌ˔р

χ

ᵓ ОЌ˔р
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.  CהD─  

. .  C⌐╟╢ ─♃כ♦  

─  

─♃כ♦   │⁸ ⅝⌂ ∏╣⌂ↄ ≢№╢↓≤⅜ ↕╣√⁹ 

⌐≤∫≡ ─ ╩ ⇔⁸◖Ⱶꜙ♬◔כ◦ꜛfi⅜≤╣╢↓≤⅛╠  

╕⇔™≤ ⅎ╠╣╢⁹ 

 

ủ ⅛╠╖√  

   ↓─ ╩ ∆╢↓≤│ ≢⌂™⅜⁸ ─ ⌐│⁸ ─  

⅜ ⌐⌂╢⁹ ⌂ │ ⌐⌂∫≡™╢⅜⁸ │ ⅛⅛ 

╢⁹ ─ ≢ ╩ ⅜☼כ♬╢∆ ⌐№╢⅛⅜ ≤⌂╤℮⁹ 

   ╕√⁸ ─♃כ♦ │⁸ ╕⇔™↓≤≢№╢⅜⁸ ─ ╡⌐╟∫ 

≡⁸ ≤ ⌐≤∫≡⁸ ─ ⌐⌂╢≤™℮ ─ ⅛╠ 

│ ─ │ ⅜ ⅛╣╢∞╤℮⁹ 
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. .  D⌐╟╢ ─♃כ♦  

  ☻ⱴכ♩☻Ⱨ⁸≡∫╟⌐כ◌כ ╠╣√ ⌐ ↕╣≡™╢⅜⁸ ≢─  

⅜ ∆╢↓≤│ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

          Ỏ ≢ ™√☻ⱴכ♩☻Ⱨכ◌כ 

 

ủ ─  

  ☻ⱴכ♩☻Ⱨכ◌כ╩ ⇔≡ ⅜№╢↓≤≢⁸ ─ꜞ☻◒─№╢ ⅜ 

↕╣√⁸╙⇔ↄ│⁸ ⅜ ─╙≤⌐ ∆╢⌐ ⌂ ≢ꜞ☻ 

◒─№╢ ⅜ ↕╣√⅛⅜⁸ ╩ √⇔√≡™╢⅛ ⅛⅜⁸ ─ ≢№ 

╢⁹ 

─ │⁸ ─ ≢ ╦╣⁸ │ ≢│⌂™⁹↓ 

─√╘⁸ ≤⇔≡ ↕╣√ ⇔⅛ √⇔≡™⌂™⁹⇔⅛⇔⁸ │  

≢ ™√ ⁸∕─ ⁸ ≢ ⌐ ╦∫≡⅝√ 

⅛╠⁸ ─ ⌐ ≤⇔≡─ ⅜№╢⁹ 

  ╩ ∆╢─│⁸ ⌐ ⅜ ╩ ↑ ╣╢⅛⁸ ⌐  

↕╣√ ⁸ ⅝⌂╣ ─ ┘⅛↑ꜞ☻◒ ⁸ꜞ ☻◒ ─ ╩ ╖ ∆⅛ 

≢№╢⁹ 

  ─☻ⱴכ♩☻Ⱨכ◌כ─ │ ╩ ⇔√◦fiⱪꜟ⌂╙─≢№╢⁹  

⌐ ∆╢⁸№╢™│꜡Ⱳ♇♩⌐ ∆╢ ─ ⅜ ⌂ ╙™╢≢№╤℮⁹ 

⅛╠ ™ ⅜№╢Ɽ꜡│⁸▪♬ⱴꜟ☿ꜝⱧכ─ ╩╙∫≡™╢↓≤⅜  

⌐ ╩ ∫≡ ⅎ╠╣≡™╢ ≤ ╦╣≡™╢⁹ 

  ╩ ∫≡™╢∞↑≢│⁸ ─ ╩ ↕∑╢≤™℮ ─ 

╩ √∑⌂™ ⅜№╢⁹ 

  │⁸◦☻♥ⱶ⅜ ∆╢ ≢─ ☼כ♬⁹╢№≢ ≢ ⅜ ↕╣√ 

│⁸∕─ ╩ ⅛╠◔▪⇔≡⅔╡⁸ ⅜ ™ ─ ╛⁸ ─ 

─ ≢№╢⁹ 

  ─ ╩ ⇔√ ≢⁸ ─ ─ ╩ ∆╢↓≤⅜ ≢ 

№╢≤ ⇔√⁹ 
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Ⱡ♇♩꞉כ◒  

 

 

 

 

 

 ♃▬ⱪи─ ─  

 ⅜ ∆╢ ╡ ⌐│⁸ ─ ⅜№╢⁹ 

 

Ҝ ⌐⅔™≡⁸ ⌂ ─ ┘ ╩ ╢↓≤≢⁸  

─☻◐ꜟ╛ ─☻ⱦכ◘ ─ ⁸ ┘⌐ ─ ⌐ ∆╢ 

ꜞ☻◒╩ ∆╢↓≤╩ ⌐⁸ ⌐╟╢ ╛  

╩ ∆╢ ─ ⁹ 

 

∆╢ ⌐│⁸ ─ ⅜ ↕╣≡™╢⁹ 

 

  ⌐ ╗ꜞ☻◒─ ╩ ≤⇔⁸ ╩ ∆╢↓≤≢  

─ ⌐ →╢↓≤⅜≢⅝╢⁹  

   Ҝ ⌐╙ ⌐⅔↑╢ ─ꜞ☻◒╩   

     ⌐╟╢ ╛ ⁸ ⌂ ─ ┘ ⁹  

     ─ ─♃כ♦ ≥♃כ♦─ ⇔√ ⌐╟╢ꜞ☻◒─ ה ⁹  

     ↑⇔⌂⅜╠ ℮ ╩☻ⱦכ◘ ∟⌐ ≤⇔≡ ⇔⁸ ─  

╩ ⁹ 
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 ╕√⁸ ─╟℮⌂ ⅜ ↕╣≡™╢⁹ 

ₒ ₓ 

ה    ≤╙⌐ ─ ה ─ ⌐╟╡⁸ 

─ ⌐⅔↑╢ꜞ☻◒╩ ⇔⁸ ≤☻♩꜠☻ ⁹  

    ╩ ≢ ∆╢↓≤⌐╟╡⁸ ─ ⁹   

ₒ ₓ  

ה    ≤╙⌐ ─ ⅎ╢ ⌐╟╢ ─ ╛⁸  

ה ⌂ ─☻ⱦכ◘ ה ⁹  

    ꜞ☻◒ ╩ ∆╢↓≤⅛╠⁸ ─ ╩ ⁹  

  

↓─╟℮⌂ ╩ ↕╣╢ ─ ─ │⁸ ─ ⅜ ↕╣≡™╢⁹ 

 

ₒ ה ₓ  

   ╘ ⁸ ─ ╩ ╘≡™√⁹ 

ה ⅜ ™≡™╢ ⁸ ─ ⌐ ™╢ ⌐⅔™≡⁸ ╩  

∆╢ ⅜ ⅛ ⅛⁹ 

ה ─ꜞ☻◒ ─ ⁸◦☻♥ⱶ─ ⁹  

         Ҝ ↔≤─♦כ♃ ⁸ ↔≤─ ─♃כ♦ ⁹  

ה ─ ◦☻♥ⱶ≤─ ⁸ ⁹ ⌐⅔↑╢ ≤⁸  

─☻♩꜠☻⌐⌂╠⌂™ ⁹  

ה ─ ◦☻♥ⱶ≤─ ⁸ ☿◐ꜙꜞ♥▫╩ ⇔√ ◦☻ 

♥ⱶ─ ⁹  

ה ─☻♩꜠☻⌐⌂╠⌂™ ⁹  

ה ⁸ ─ⱪꜝ▬Ᵽ◦כ ⅜⁸ ⌐ ↕╣≡™╢↓≤⁹  

        Ҝ ♦⁸⅜♃כ◦ꜟ◄♇♩ ↕╣≡ ↕╣╢⁸ ↕╣≡  

↕╣╢ ─   

ה ⁸ ─ ⁹ 

 

 ⁸↓╣╠─ ⅜ ⌐ ↕╣╢═⅝≢№╢⅜⁸ ∆╢ ⅜≥─╟ 

⌐☼כ♬⌂℮ ∆╢═⅝╙─≢№╢─⅛⌐⁸ ─ ─ ⅜ ⅛╣√√╘⁸ 

─ │ ↕╣≡™√⁹↓─√╘⁸ ╩ ⇔≈≈╙⁸ ⌂  

⌐ ╢ ⌐⌂╢ ╩∆╢↓≤≤⇔√⁹ 




