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 ₈꜡Ⱳ♇♩ ₉╩ ╡ ↄ  

 ꜡Ⱳ♇♩ ≤⇔≡─  

─꜡Ⱳ♇♩│ 1980 ⁸ ╩ ⌐ ⌐ ⇔≡⅝√⁹

⌐⁸ ⌂ ≢№╢ ┘ ⌐⅔™≡│⁸꜡Ⱳ♇♩─

≤ ╩ ⌐⇔≡⁸ ™ ─ ┘╩ ⌐ ⅝ↄ ⇔⁸╕↕⌐꜡Ⱳ

♇♩─ ≤≤╙⌐⁸Japan As No. 1─ ╩ ⇔≡⅝√⁹ 

╕√⁸ ≢│⁸ ⅛╠⁸꜡ Ⱳ♇♩─ ⌂ ⌐ ↕╣≡⅝≡⅔╡⁸

Ɑ♇♩⌐ ∑√꜡Ⱳ♇♩⌐╟╡ ⌐ ╠⅞╛ ⅝╩ ⅎ╢ ⌂ ╖╛⁸

꜡Ⱳ♇♩╛◘כⱦ☻꜡Ⱳ♇♩ ⌐⅔↑╢ ╢∆♪כꜞ╩ │⁸

⌐ ∆╢⁹ 

↓─╟℮⌂꜡Ⱳ♇♩⌐ ∆╢ ─ │⁸ ↄ⅛╠ ⅜ ╘╠╣≡⅝√

꜡Ⱳ♇♩─ ≢ ⌐ ╘╠╣⁸ │⁸ ⌐ ╢╕≢ ꜡Ⱳ♇

♩─ ⁸ ⌐⅔™≡ ─ ╩ ⇔≡⅔╡⁸2012

⌐⅔™≡⁸ │ 3400 ⁸ ◦▼▪─ ╩ ╘╢≤≤╙⌐⁸

☻♩♇◒ⱬכ☻ ⌐≈™≡╙ 30 ⁸ ◦▼▪─ 23 ╩ ╘≡™

╢⁹↕╠⌐⁸꜡Ⱳ♇♩╩ ∆╢ ≢№╢⁸꜡Ⱳ♇♩ ↑

◑▪ ⁸כ♃כ⸗Ⱳכ◘⁸ ☿fi◘כ ⌐⅔™≡ ╩ ⅎ╢ ™ ◦

▼▪╩ ∫≡™╢⁹ 

↓─╟℮⌐⁸ │ ⌐⅔™≡╙ ⅝ ⅝⁸꜡Ⱳ♇♩─ ⁸ ⁸

─ ⁸ ─ ⌐⅔™≡ ⌐ ╣╢ ╖╩ ⇔≡⅔╡⁸₈꜡Ⱳ

♇♩ ₉≤⇔≡─ ╩ ⇔≡™╢⁹ 

 

 ≤⇔≡─  

│ ≢╙ ╩ ⌂™☻Ⱨכ♪≢ ⅜ ⇔≡⅔╡⁸↓╣⌐

℮ ─ ≤ ╛ ─ ⌐ ≢™∟ ↄ ∆

╢ ≢№╢⁹ 

⌐⁸2013 10 ⌐⅔™≡ 65 ─ │ ─

3190 ╩ ⅎ⁸ ⌐ ╘╢ ╙ 25.1 ≤ ╩

⇔√⁹ ╙ ╩ ↑≡⅔╡ 8,000 ╩ ╡ ╖ 7,901 ≤⌂

∫≡™╢⁹↓─╟℮⌂ ⌐⅔™≡⁸ │ 2012 ⌐ 108 5,568
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≤ ─ ≤⌂╡⁸ ⌐ ╘╢ │ 30 ⌐ ⇔≡™╢⁹ 

╕√⁸ ─ ─ ⌐ ℮ ─ ╛ ─

┼─ ⌂≥⁸ ₁─ ╩ ╢√╘⌐ ◦☻♥ⱶ ≤⇔≡ ╩ ╘

⌂↑╣┌⌂╠⌂™ ╙ ⇔≡™╢⁹ 

↕╠⌐ ⌐⅔™≡╙⁸ ⅎ┌ ⌐⅔™≡│ │ ╘

∏⁸ ─ ⅜ ⅝⁸ 20 ≢ ⌂ↄ≤╙ 20 ↄ⅜

╦╣≡™╢⁹ ⌐╟∫≡│ ⌂○Ɑ꜠כ◦ꜛfi╩ ╘≡ ⌐ ∆

╢ ╙№╢⅜⁸ ⌐╦√╡ ─ ╩ ה ⇔≡™ↄ

⅛╠│⁸ ∆╢ ╙ ⅎ≈≈⁸ ─ ╩ ╘╢↓≤╙⁸

─ ∆╢ ⌂ ≢№╢⁹ 

↓℮⇔√ ╩ ∆╢√╘⌐│⁸ ─ ╩ ╘╢↓≤⅜

≢№╢↓≤│ ≢№╢⅜⁸↕╠⌐ ≢─ √⌂▬ⱡⱬכ◦ꜛfi─ ╙

╘⁸№╠╝╢ ╩ ⇔≡ ╡ ╗↓≤⅜ ≢№╢⁹ 

 

 ꜡Ⱳ♇♩╩ ─ ≤∆╢ ─ ™ → 

⁸ ┘ ╩│∂╘≤⇔√ ─ ⌐⅔™≡⁸ ╘

≡꜡Ⱳ♇♩⅜ ─ ≤⇔≡ ╩ ╘≡™╢⁹ 

│ 2011 ⌐₈ ꜡Ⱳ♇♩▬♬◦▪♥▫Ⱪ National Robotics 

Initiative ₉╩ ⇔⁸ AI 1 ╛ ⁸ ╩

≤⇔√꜡Ⱳ♇♩─ ⌐ ⇔≡ ♪ꜟ ─ ╩ ⇔≡™

╢⁹ 

↕╠⌐⁸ IT ⁸│ꜟ◓כ◓╢№≢ 12 ⁸ ꜡Ⱳ♇♩ ╩

∆╢ⱬfi♅ꜗכ ╩ ™≢ ♪ꜟ ⇔⁸ ─

╩ ╘≡™╢⁹ ─ ⌐│⁸ DARPA

⅜ 2012 ╟╡ ∆╢DARPA ꜡Ⱳ♥▫◒☻♅ꜗ꜠fi☺─ ⅜ ╕╣≡

™╢⁹ 

╕√⁸ ⌐⅔™≡╙⁸2014 ⌐ ≤ 180─ ה

⅜ ⇔≡꜡Ⱳ♇♩ ⌐⅔↑╢ ה ⱪ꜡☺▼◒♩₈EU SPARC Project ₉

                                            

 

1 Artificial I ntelligence  
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╩ ∟ →⁸ ⁸ ⁸ ⁸ ⁸ ☿◐ꜙꜞ♥▫⁸

⌐⅔↑╢ ꜡Ⱳ♇♩ ╩ ⇔≡™╢⁹↓─ ≢│⁸ ⅜

ϫ⁸∕─ ─ ה ⅜ 21 ϫ─ ╩ ™⁸ 28 ϫ

─ⱪ꜡☺▼◒♩⅜ ↕╣≡™╢⁹ 

⌐⅔↑╢↓╣╠─ ⅝─ ─ ≈│⁸ ⌐ ∆╢♦☺♃ꜟ ┘

Ⱡ♇♩꞉כ◒ ⁸◒ꜝ►♪ ─ ⌐ ™⁸⸗ⱡ≤⸗ⱡ⅜Ⱡ♇♩꞉כ◒

⌐╟╡ ┘≈↑╠╣╢ IoT Internet of Things 2 ⅜ ⇔≈≈№╢≤™

℮ ≢№╢⁹ │⁸↓─╟℮⌂ ╩ ⅛⇔√⁸ √⌂꜡Ⱳ♇♩

─ ╩ ╟℮≤ ⅝ ╘≡™╢╙─≤ ⅎ╠╣╢⁹ ⁸ ⌐⅔™≡│⁸

─ ╛ ─ ┼─ ─ ⅛╠⁸ ─ ꜡Ⱳ♇

♩⅜ ⌐ ⇔≡™╢⁹ │₈ 2012 ₉

⌐⅔™≡⁸ ꜡Ⱳ♇♩─ ╩ 2020 ╕≢⌐ 10 ⌐∆╢

≤─ ╩ →≡™╢⁹ ⌐⁸ ≢│꜡Ⱳ♇♩⅜ ⌐ ↕╣≡⅝≡⅔╡⁸

2005 ⌐│ ≢№∫√ ꜡Ⱳ♇♩ ⱨ꜡כ │⁸2013 ⌐│

≤⌂╡ ╩ ⇔ ≤⌂∫≡™╢⁹ 

 

 ꜡Ⱳ♇♩─ ≤ ─  

 ꜡Ⱳ♇♩─  

↓℮⇔√ ⁸ ╛ⱦ☺Ⱡ☻⸗♦ꜟ─ ⌐ ™꜡Ⱳ♇♩ ╙ ⌐

⇔≈≈№╢⁹ 

⌐⁸꜡Ⱳ♇♩⅜⁸ ⌂╢ ꜡Ⱳ♇♩⅛╠ ╠ ⇔ ∆╢꜡Ⱳ♇♩

┼≤₈ ₉⌐ ⅛∫≡ ⇔≡™╢⁹☿fi◘כ ╛♁ⱨ♩►▼▪ה

─ ─ ₁─ ─ ⌐ ⅎ≡⁸♦▫כⱪꜝכ♬fi◓─ ╩

╘√ ה ⁸ ─ ⌂ ⌐ ™꜡Ⱳ

♇♩ ─ ─ ⌂╢ ⅜ ↕╣≡⅔╡⁸╟╡ ⌂ ⅜ ≤⌂╡

≈≈№╢⁹ 

╕√ ≢♃כ♦│≢╕╣↓⁸⌐ ⌐ ↕╣╢ ⌐™√꜡Ⱳ♇♩⅜⁸

╩♃כ♦⌂₁ ╠ ה ∆╢↓≤⌐╟╡ ☻ⱦכ◘⌂√ ─ ─

                                            

 

2 ₁⌂⸗ⱡ⌐☿fi◘כ⌂≥⅜ ↕╣⁸▬fi♃כⱠ♇♩⌐≈⌂⅜╢ ─↓≤⁹ 
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≤⌂╢⁸™╦┌Ɽ♁◖fi╛ ⌐ ╦╢₈ ₉─ ╣⅜ ⅝

╟℮≤⇔≡™╢⁹↓℮⇔√꜡Ⱳ♇♩│ ₁─ ₁─ ─ ₁⌐╕≢ ∆╢

╩ ⇔≡⅔╡⁸ ⅎ┌ ─◖Ⱶꜙ♬◔כ◦ꜛfi ⌐╙ ⇔⁸ ⌂

≥─ ╛ ה ─ ⌂≥⌐╙ ⇔≡™ↄ≤ ⅎ╠╣╢⁹ 

⌐⁸꜡Ⱳ♇♩⅜∕╣∙╣ ≤⇔≡ ⌐ ∆╢╙─⅛╠⁸ ⌐

┘≈⅝ ∆╢꜡Ⱳ♇♩┼≤₈Ⱡ♇♩꞉כ◒ ₉∆╢ ╣≢№╢⁹↓╣⌐╟╡

꜡Ⱳ♇♩⅜ ≤⇔≡─╖⌂╠∏⁸ ₁⌂◦☻♥ⱶ─ ≤⇔≡ ∆╢↓≤

≤⌂╡⁸ ─ IoT Internet of Things ─ ⌐ ™⁸∕─ ⅜ ₁

⇔≡™╢⁹ 

 

 ꜡Ⱳ♇♩ ⌐ ┘ ╢  

↓℮⇔√₈ ₉₈ ₉₈Ⱡ♇♩꞉כ◒ ₉─ ─ ⌐⅔™≡⁸

≢│⁸ ─ ≤ ╩ ≤⇔√ ⱪ꜡☿☻ ─√╘⌐꜡Ⱳ

♇♩╩ ∆╢↓≤⅜ ↄ⁸™╕∞⌐ ╛ ─╟℮⌐

⌐ ↑√ ─ ╩ ⌐⁸ ₁─꜡Ⱳ♇♩╩ ╡ ╖≈≈

∆╢≤™℮ ⅜ ≢№╢ 

↓╣⌐ ⇔⁸ ⌐ꜟ◓כ◓─ ↕╣╢╟℮⌂ ꜠ⱬꜟ≢─ √⌂

ⱦ☺Ⱡ☻⸗♦ꜟ ⌐ ↑√ ⅝╛⁸ ⅎ┌ ≢│⁸ ⌐⅔↑╢

Industrial Internet Consortium 3─ ╛⁸♪▬♠⌐⅔↑╢ I ndustry 4.04

─ ⌂≥⁸ √⌂ ⱪ꜡☿☻─ ╛◘ⱪꜝ▬♅▼כfi ─ ╩

∆ ╩ →≡─ ⅜ ⇔≡™╢⁹↓℮⇔√ ⅝─ ≢│ ╩

                                            

 

3 GE ╩│∂╘⁸◦☻◖⁸IBM⁸▬fi♥ꜟ ⁸60 ⌐╟╢◖fi♁כ◦▪ⱶ⁹

╩ ⇔√ ╩♃כ♦╠⅛ ה ⇔≡ ╛

⌐ ∆╢◦☻♥ⱶ⌐≈™≡ⱬ☻♩ⱪꜝ◒♥▫☻─ ╛ ⌂ ⌐≈

™≡ ⁹ 

4 ♪▬♠ ⅜ 2011 11 ⌐ ╡╕≤╘√₈High -Tech Strategy 2020 Action 

Plan ─ 2020 ⌐ ↑√ ₉⌐⅔↑╢ ─ ≈⁹

BMW⁸◦כⱷfi☻ ─♪▬♠ 57 ⌐╟╡ ╩ ⁹꜡Ⱳ♇♩≤

IT ─ ⌐╟╡⁸ ה ה ⱪ꜡☿☻─ ╩ ∆⁹ 
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╪∞ ─ ꜟכꜙ☺⸗≥ ⅜ ≤⌂╢⁹╕√∕─ ⁸ ₁⌂ ─

╛╡ ╡⌐≈™≡⁸ √⌂ⱪꜝ♇♩ⱨ◊כⱶ─ ╩ ╢↓≤⅜ ⅝⌂ ≤

⌂∫≡™╢⁹ 

⌐⁸ ⅜⁸꜡Ⱳ♇♩ ⌐⅔↑╢ ╛⁸ⱦ☺Ⱡ☻⸗♦ꜟ─ ─

⌐⅔™≡⁸↓℮⇔√ ⅝⌐ ╡ ↕╣√ ⌐│⁸꜡Ⱳ♇♩ ⌐⅔™≡╙

●ꜝⱤ◗☻ ⇔⁸╙─≠ↄ╡≢│ ∫≡╙ⱦ☺Ⱡ☻≢ ↑╢≤™℮ ⅜ ╕

╢↓≤⌐⌂╢⁹ 

↕╠⌐⁸↓℮⇔√ ⌂ ⌐ ∆╢√╘⌐│⁸ ─꜡Ⱳ♇♩ ⌐

⅔™≡╙ ─ ↄ╩ ╘╢ fi◓⌂≥─◦☻♥ⱶ♅כ▫♥ה

─ ה ∆⌂↓╩◓ⱪ꜡◓ꜝⱵfiה→ ╛⁸ ⁸ ⅜↕╠⌐ ∆

≤ ⅎ╠╣≡™╢♦☺♃ꜟ♦כ♃─ ╛AI ⌐ ╦╢♁ⱨ♩ ─

⅜ ≢№╢⁹⇔⅛⇔⌂⅜╠⁸ ⌐⅔™≡│↓╣╠─ ─ ─

ה ⅜ ≢│⌂™⁹ ⌐ ⌐⅔™≡│⁸ ╠╣√ ⌂ ⅜

≢ ∆╢≤™℮ ╙ ≡⅝≡⅔╡⁸ ─ ⁸ ─ ⌐⅔™≡

⅜ ⅝™⁹ 

╕√⁸꜡Ⱳ♇♩╩◦☻♥ⱶ≤⇔≡ ∆╢√╘⌐ ≤⌂╢◦☻♥ⱶ▬fi♥◓

כ♃כ꜠ SIer 5 ⌐≈™≡╙⁸ ≢│⁸ ╛ ─

┼─ ╩ ≤⇔√ ⌐≤≥╕∫≡™╢⁹ ─ ⱦכ◘╛

☻ ─ √⌂ ╛⁸ ⌐╙ ↄ ∆╢√╘⌐│⁸SIer ⅜

ה ≤╙⌐ ⇔≡⅔╡⁸ ⌐ ∆╢ ⅜№╢⁹ 

 

 √⌂꜡Ⱳ♇♩╩ ⅛⇔≡ ╢ ─  

↓℮⇔√꜡Ⱳ♇♩╩ ╢ ⌂ ╣╛ ─ ⅛╣√ ╩ ╕ⅎ⁸꜡Ⱳ

♇♩ ╛꜡Ⱳ♇♩╩ ∆╢√╘─◦☻♥ⱶ╙ ╘≡ ⅝ↄ ↕∑╢↓≤

⅜≢⅝╣┌⁸ ⌐≤∫≡ ∆╢ ─ ⌐ ↑≡⁸ ⌐ ⌂

─ ≈≤⌂╡℮╢⁹ 

╕√⁸↓─╟℮⌂꜡Ⱳ♇♩─ ⇔™▬ⱡⱬכ◦ꜛfi│⁸ ⅛≈ ⌂

╩ ⇔⁸↓╣⌐ ╗↓≤⌐╟∫≡ ↕╣╢⁹∕─√╘⁸

                                            

 

5 System Integrator  
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≢№╢ │⁸ ⌂꜡Ⱳ♇♩▬ⱡⱬכ◦ꜛfi─ ≤⌂╢ ™⌂╢

╩ ⇔≡™╢⁹∕─ ≤⇔≡⁸꜡Ⱳ♇♩╩ ⇔√ ─ ◦☻

♥ⱶ≤⇔≡ ⌐ ∆╢↓≤⅜ ≤⌂╢⁹ 

⅜◒כⱠ♇♩꞉ꜟꜗ♅כⱣ╛♃כ♦ꜟ♃☺♦⁸⌐ ≤⌂╢ IoT ≢№

╢⅛╠↓∕⁸ ⌐ ─≈™√ ⌂ ─ ≢ ╕╣╢ ꜡⅜♃כ♦⌂

Ⱳ♇♩ ─ ♃כ♦ ▬ⱡⱬכ◦ꜛfi6 ≤⌂╢⁹⇔√⅜∫≡⁸

─ ⅎ√ꜚכ◙כ⅜ BtoB ⁸ BtoC ⌐ ∆╢ ⅜

꜡Ⱳ♇♩╩ ⅛∆ ≠ↄ╡╩ ⌐ ∆↓≤≢⁸ ╩⁸

─꜡Ⱳ♇♩ ─ ╩ ╖╢ ꜡Ⱳ♇♩ ─√╘─ⱨ▫כ

ꜟ♪≤⇔⁸ ─fiꜛ◦כⱡⱬ▬╢∆♪כꜞ╩ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 ꜡Ⱳ♇♩ ≢ ∆↓≤ 

 ─꜡Ⱳ♇♩╩ ⅎ╢ 

꜡Ⱳ♇♩ ≤│⁸ 

ᵑ ☿fi◘⁸כAI ⌂≥─ ⌐╟╡⁸ │꜡Ⱳ♇♩≤ ≠↑╠╣≡↓

⌂⅛∫√⸗ⱡ╕≢╙꜡Ⱳ♇♩ ⇔ ⅎ┌⁸ ⁸ ⁸ ╛

╕≢╙⅜꜡Ⱳ♇♩─ ≈≤⌂╢⁹⁸ 

ᵒ ⅛╠ ─ ₁⌂ ≢꜡Ⱳ♇♩⅜ ↕╣╢↓≤⌐╟╡⁸ 

ᵓ ─ ╛╙─≠ↄ╡כ◘הⱦ☻─ ─ ╩ ∂≡⁸ √

⌂ ╩ ╖ ⇔ ≤ ╩╙√╠∆ ╩ ∆╢ 

↓≤≢№╢⁹ 

↓─꜡Ⱳ♇♩ ╩ ∆╢√╘⌐│⁸ ─꜡Ⱳ♇♩╩ ⅎ⌂↑╣┌⌂╠

⌂™⁹ 

╕∏⁸ ╙⅜ ™↓⌂∑╢₈Easy to use₉╩ ⇔⁸ ⌂ ─ ⌐

⌐ ≢⅝╢꜡Ⱳ♇♩⌐ ⅎ≡™ↄ↓≤⅜ ≢№╢⁹↓╣╕≢⁸꜡Ⱳ♇♩

─ ─ √╢ⱨ▫⁸│♪ꜟכ ╛ ─ ⅜ ≢⁸

⌂ ꜝ▬fi⌐ ╖ ╕╣√ ─╙─≢№∫√⁹↓╣⅛╠ ╘╠╣
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╢꜡Ⱳ♇♩│⁸ ה ה ⌂≥─⁸╟╡ ™

╛ ≢ ⌂ⱪ꜡☿☻─ ☻ⱦכ◘™ ⁸ ⌐ ∆╢

⌂≥≢ ≢⅝╢╙─≢№╢⁹↓─√╘⁸ ≢ ה ─ ꜝ▬fi

─꜡Ⱳ♇♩≢│⌂ↄ⁸╟╡ ≢ ⌂꜡Ⱳ♇♩╩ ╡ ∆≤≤╙⌐

─ ⌐⅔™≡ ⌐ ℮꜡Ⱳ♇♩≤∆╢↓≤⅜ ≢№

╢⁹ 

╕√⁸ ⌐꜡Ⱳ♇♩╩ ⇔≡™╢ ⌐⅔™≡╙⁸ ─ ™ ─

⌐ ≢⅝╢⁸ ⌂ ╡ ⅜ ⌂꜡Ⱳ♇♩╛⁸∕╣╠╩ ⇔√

⌂ ◦☻♥ⱶ ─ ⌂≥⁸ ─ ⌐↓∞╦╢↓≤⌂ↄ

™ ╩ ⇔ ╩ ℮ ⅜№╢⁹ 

↕╠⌐⁸↓℮™∫√꜡Ⱳ♇♩⅜ ↄ ↕╣╢╟℮⌐∆╢√╘⌐│⁸꜡Ⱳ♇

♩─◘ⱪꜝ▬ꜘ⁸כSIer⁸ꜚ⁸⅜╣∙╣⧵כ◙כ ⌐ ™ ⅜

╠╣╢ ┼≤ ∆╢↓≤╙ ≤⌂╢⁹∕─ ⁸∕╣∙╣⅜ ─

╩ ≢⅝╢ ─ ╛⁸ ⌐ ⅎ╢◖☻♩ ╩ ╘⌂⅜╠⁸ ₁

─ ╩ ∆╢√╘─ ≤⁸ ≤⇔≡ ∆╢ ≤─

╩ ╖⌐ ∆╢ ⅜ ≤⌂╢⁹ 

⌐ ⇔√₈ ╙⅜ ⅎ╢ ⌂꜡Ⱳ♇♩₉┼≤ ∆╢ ≢│⁸ ⱪ

ꜝ♇♩ⱨ◊כⱶ─ ╩ꜟכꜙ☺⸗⁸ ╖ ╦∑≡ ⌐☼כ♬⌂ ⅎ≡™ↄ⸗

ꜟכꜙ☺ ─꜡Ⱳ♇♩⅜ ≤⌂╢╟℮ ⅎ≡™ↄ↓≤╙ ≢№╢⁹ 

⌐⁸IT ≤ ⇔√꜡Ⱳ♇♩┼≤ ⅎ≡™ↄ⁹₈ ♃כ♦₉⁸₈ ₉⁸

₈Ⱡ♇♩꞉כ◒ ₉≤™∫√ ⌂ ╩♩♇Ⱳ꜡╢∆♪כꜞ╩ ╡⁸ ⅛

⇔≡™ↄ ⅜№╢⁹↓╣⌐╟╡⁸ ♃כ♦⁸⌐ ה ⅜ ╡

♃כ♦╣╠→ ─▬ⱡⱬכ◦ꜛfi⅜ ⇔≡™ↄ ⌐⅔™≡⁸꜡Ⱳ♇

♩│⁸╙─≠ↄ╡╛◘כⱦ☻ ⌐⅔↑╢ √⌂ ─ ≤⌂╢≤≤

╙⌐⁸ ₁⌐ ₁⌂ ╩♠fi♥fi◖ה ↑╢ ╙ ™◄fi♃כ♥▬fiⱷfi

♩╛ ─◖Ⱶꜙ♬◔כ◦ꜛfi╕≢ ⅝ↄ ⅜≥↓╢⌂≥☻▬Ᵽ♦כ◐╢∆

≢⅝╢⁹ 

ⅎ≡⁸꜡Ⱳ♇♩─ ╙ ⅎ≡™ↄ⁹ √⌂▬ⱡⱬכ◦ꜛfi─ ╛

─ ╩ ⅛⇔≡™ↄ ≢⁸꜡Ⱳ♇♩─ ╩ ⌐ ⅎ≡™ↄ═⅝≢№╢⁹
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⁸꜡Ⱳ♇♩≤│⁸☿fi◘⁸כ ה ⁸ ─ ╩ ⅎ√

≢№╢≤ ⅎ╠╣≡⅝√⅜7⁸♦☺♃ꜟ ─ ╛⁸◒ꜝ►♪ ─Ⱡ♇♩꞉כ◒

─ ⁸∕⇔≡ AI ─ ╩ ⌐⁸ ─ ╩ √⌂ↄ≡╙⁸ ⇔

√ ה ⅜⁸ ─ ₁⌂⸗ⱡ╛ⱥ♩⌐▪◒☿☻⇔ ↕∑╢≤™

℮ ⅜ ╕╣≡⅝≡™╢8⁹ ⁸↕╠⌐⁸IoT ─ ⅜ ⇔⁸▪◒♅ꜙ◄

כ♃כ ─♦Ᵽ▬☻─ ⅜ ╘┌⁸ ה ─╖⌐╟∫≡⁸

─ ₁⌂ ≢⁸ ⌂꜡Ⱳ♇♩ ⅜ ≢⅝╢╟℮⌐⌂╢ ╙№╢⁹

∕℮⌂╣┌⁸ ─ ≡╩ ⌡ ⅎ√ ─╖╩꜡Ⱳ♇♩≤ ∆╢↓≤≢

│⁸ ╩ ⅎ⅝╣⌂ↄ⌂╢ ⅜№╢9⁹ ─꜡Ⱳ♇♩╩ ∆╢ ≢

│⁸∕─╟℮⌂ ⅜╡─№╢ ╙ ⌐⅔ↄ↓≤⅜ ≢№╢⁹ 

↕╠⌐⁸꜡Ⱳ♇♩╩ ⅛∆↓≤⅜≢⅝╢╟℮⌂ ⁸ ⌐ ⅎ≡™ↄ↓≤

╙ ≢№╢⁹꜡Ⱳ♇♩─ │ ≢№╢╙──⁸ ₁⌂ ╩ ⇔

≢⅝╢ ⌐ ═╣┌⁸≢⅝╢↓≤⌐│ ⅝⌂ ⅜№╡⁸ ⌐╙

⌂ ╩ ∆═⅝≢│⌂™≤─ ⅜№╢⁹⇔√⅜∫≡⁸↓─╟℮⌐

⌐ ≤꜡Ⱳ♇♩⅜ ה ∆╢ ╩ ∆╢√╘⌐ ⌂ ╩

ⅎ╢↓≤↓∕⅜⁸꜡Ⱳ♇♩─ ╩ ⅛∆ ≢ ≢№╢⁹↓─╟℮

⌂₈꜡Ⱳ♇♩Ᵽꜞ▪ⱨꜞכ ₉╩ ∆╢↓≤╙ ≢№╢⁹ 

↓─╟℮⌂꜡Ⱳ♇♩Ᵽꜞ▪ⱨꜞכ ⅜ ↕╣√⌂╠┌⁸ ⅛╠ ≥

╙⌐ ╢╕≢ ⌐꜡Ⱳ♇♩≤ ≢⅝╢╟℮⌐⌂╢⁹ │⁸꜡Ⱳ♇♩─

↑╩ ╡╢↓≤≢⁸ ⌐⅔™≡⁸ ⌂ ⅛╠ ↕╣⁸╕√⁸◖Ⱶ

╩fiꜛ◦כ◔♬ꜙ ↕∑≡⁸↓╣╕≢ ⌐ ─ ╩ ╘╢↓≤⅜≢⅝╢⁹

╕√⁸ ⌐⅔™≡│⁸ ─ ה ─ ╛ ─√╘⌐꜡Ⱳ

                                            

 

7 JIS ⌐⅔↑╢ ꜡Ⱳ♇♩─ ⁹ 

8 ⅎ┌⁸☻ⱴכ♩ⱨ◊fi╩ꜞ⸗כ♩◖fi♩꜡כꜝכ≤⇔≡⸗ⱡ╩ ⅛∕℮≤∆

╢⌂╠┌⁸☻ⱴכ♩ⱨ◊fi─ OS iOS⁸Android ⌐⸗ⱡ╩ ⅛∆▪ⱪꜞ◔

╩fiꜛ◦כ ↕∑╢↓≤≢⁸☿fi◘כ≤ ה ─╖╩ ⇔ ∆╢

◦☻♥ⱶ│⁸꜡Ⱳ♇♩≤⇔≡ ∆╢⁹ 

9 ꜡Ⱳ♇♩⅜╟╡ ⌐ ™ ╛ ╩∆╢↓≤≢⁸ ⇔™ ╩ ∆╢↓

≤╩ ∆╢╙─≢│⌂™⁹ 
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♇♩╩ ™↓⌂∆↓≤≢⁸ ∞↑≢│ ≢⅝⌂™╟℮⌂⁸ ─ ⅝ ™

√ ─ ™ ≠ↄ╡⅜ ╘╠╣╢╟℮⌐⌂╢⁹ ≢╙⁸ ⅜

╗ ≢ ─ ∆ ╛ ─ ⌐⅔™≡⁸ ⌐꜡Ⱳ♇♩⅜ ↕╣

╢╟℮⌐⌂╢⌂╠┌⁸↓╣╕≢│ ≢№∫√ ⌂ ╛⁸ │ ™⅜

│ ™ ─☻ⱦכ◘ ⅜≢⅝╢╟℮⌐⌂╡⁸ ⅜⁸꜡Ⱳ♇♩

─ ╩ ≢⅝╢╟℮⌐⌂╢⁹∕⇔≡⁸ ─ ₁⌂ ≢꜡Ⱳ♇♩⅜

↕╣╢╟℮⌐⌂╣┌⁸꜡Ⱳ♇♩≤ ⇔√ ₁⌂ √⌂ ⱷfi♥

♫fi☻⁸◖fi♥fi♠⁸◄fi♃כ♥▬fiⱷfi♩⁸ ╙ ₁≤ ↕╣≡ↄ

╢↓≤≤⌂╢⁹ 

 

 ꜡Ⱳ♇♩ ≢ ∆ ≈─  

═≡⅝√꜡Ⱳ♇♩ ╩ ∆╢√╘─ ─ ─ │ ─ ≈⌐

≢⅝╢⁹ 

ᵑ ─꜡Ⱳ♇♩▬ⱡⱬכ◦ꜛfi ꜡Ⱳ♇♩ ─  

─꜡Ⱳ♇♩╩ ⌐ ⇔⁸ ⌐ ⅜╢꜡Ⱳ♇♩╩ ₁≤

∆╢ ≤∆╢═ↄ⁸ ─ ◓ⱴ♇♅fi─כ◌כⱷ≥כ◙כꜚ╛ ─

╩ ╛⇔▬ⱡⱬכ◦ꜛfi╩ ↕∑≡™ↄ ─ ╛⁸ ⁸

⁸ ╩ ⅎ√ ה ╩ ∆╢⁹ 

ᵒ ─꜡Ⱳ♇♩ ☻כ◔כꜛ◦ ꜡Ⱳ♇♩⅜№╢ ─  

ה ╩ ╘√╙─≠ↄ╡⁸◘כⱦ☻⁸ ה ⁸▬fiⱨꜝה

ה ⁸ ⌂≥ ™ ≢⁸ ⌐ ⅎ╢꜡Ⱳ♇♩╩ ╡ ⅛∆√╘⌐⁸

꜡Ⱳ♇♩─ ⁸ ╩ ⌐ ╘╢≤≤╙⌐⁸∕─ ≤⌂╢꜡Ⱳ♇♩╩

⅛∆√╘─ ╩ ∆╢⁹ 

ᵓ ♩♇Ⱳ꜡╢∆♪כꜞ╩ ┼─  

IoT ─ ⅜♃כ♦ꜟ♃☺♦≢ ⌐ ♃כ♦╢╣↕ ⌐⅔™≡│⁸

№╠╝╢⸗ⱡ⅜Ⱡ♇♩꞉כ◒╩ ⇔≡ ┘≈⅝⁸ ⌐ⱦ♇◓♦כ♃⅜ ╖

♃כ♦─⧵⌐╠↕⁹╢╣↕ ⅜ ─ ≤⌂╢⁹↓℮⇔√ ─

⌐╟╢꜡Ⱳ♇♩ ╩ ⅎ√ ╩ ∆╢⁹ 

∕─√╘⌐│⁸꜡Ⱳ♇♩⅜ ⌐ ╩♃כ♦⇔ ⌐ ה ∆╢↓

≤╩ ≤⇔√ⱦ☺Ⱡ☻╩ ╛ꜟכꜟ─╘√╢∆ ─ ╩ ╘╢↓

≤⅜ ≢№╢⁹∕─ ⌐│⁸꜡Ⱳ♇♩ ─ ╩ ⅛⇔≡™ↄ ≢
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≤⌂╢☿◐ꜙꜞ♥▫╛ ⌐ הꜟכꜟ╢ ⌂≥⅜ ≢№╢⁹ 

 

2020 ╕≢─ ⌐≈™≡⁸ ⌐╟╢ ⌂≥─ ╩

╘√ ⌂ ┘ ╩ ∆╢↓≤⌐╟╡⁸꜡Ⱳ♇♩ ⌐ ∆

╢ ─ ╩ ╡⁸1000 ─꜡Ⱳ♇♩ⱪ꜡☺▼◒♩─ ╩

∆⁹ 

╕√∕─ ⌐│⁸꜡ Ⱳ♇♩⅜ ⌂╢ ─ ≤⇔≡ ∆╢─≢│⌂ↄ₈

≤ ⌐№╡⁸ ⅜╟╡ ┼◦ⱨ♩≢⅝╢╟℮⌂Ɽכ♫♩כ≤⇔

≡─꜡Ⱳ♇♩₉╩ ∆╢≤™℮ ╩ →≡™ↄ↓≤⅜ ≢№╢⁹ 
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 ꜡Ⱳ♇♩ ─√╘─  

 ꜡Ⱳ♇♩ Ί ─꜡Ⱳ♇♩╩ ⇔≡ ∆╢ 

꜡Ⱳ♇♩ ─ ⌐ ↑√ ─ │⁸₈꜡Ⱳ♇♩ ─ ₉≢

№╢⁹ 

 

 ▬ⱡⱬכ◦ꜛfi─√╘─ ╡ 

╩ ─꜡Ⱳ♇♩▬ⱡⱬכ◦ꜛfi ≤⇔⁸ ⌐ ⅜╢꜡Ⱳ♇

♩╩ ₁≤ ∆╢═ↄ▬ⱡⱬכ◦ꜛfi─√╘─ ⁸ ╩ ⌐

∆╢⁹ 

⌐│꜡Ⱳ♇♩ ⌐ ↑⁸ ╣∙╣⧵⅜כ♄ꜟⱱ◒כ♥☻™

╠⅜ ╡ ╗═⅝ ╩ ╠⅛⌐⇔⁸∕─ ╩ ⇔⁸꜡Ⱳ♇♩

Japanõs Robot Strategy ─ ⌂ ⌐ ↑≡ ∆╢√╘─ ≤⌂

╢₈꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ Robot Revolution Initiative ₉╩

∆╢⁹ │⁸ᵑ ⁸ ⁸ ─ ◓ⱴ♇♅fi─כ◌כⱷ≥כ◙כꜚ╛

─ ⁸ ─ ה ⁸ᵒ ꜡Ⱳ♇♩ ─

╩ ⅎ√ ⱪ꜡☺▼◒♩ ─ ⁸ᵓ ─ ⌂ ה

⁸ ▫♥ꜞꜙ◐☿♃כ♦⁸ ↄ╡⁸∕⇔≡ᵔⱬ☻♩ⱪ≠ꜟכꜟ─

ꜝ◒♥▫☻─ ה ╩ ℮⁹ 

╕√⁸ ∑≡⁸꜡Ⱳ♇♩ ╩ ⇔ⱨ꜡fi♥▫▪╩ ╡ ↄ╟℮⌂ ₁⌂

⇔™꜡Ⱳ♇♩ ─ ╩ ╖╢ ꜡Ⱳ♇♩ ─√╘─

╩ ∆╢⁹ ╙ ⇔⁸꜡ Ⱳ♇♩ ─√╘─ ⌂ ≤⁸

─ ⌐ ╠╣∏⌐ ≢⅝╢ ≤╩ ⌡ ⅎ√ ⱨ▫כꜟ

♪╩ ↑╢⁹∕⇔≡⁸꜡Ⱳ♇♩ ╩ ℮ ─ ⅜ ╕╡⁸

─☼כ♬ ⌐╙≈⌂⅜╢ ⌂ ╩ ℮ ≢─ ⌐ ⌐ ≢

⅝⁸ ⌐╦√╡▬ⱡⱬכ◦ꜛfi─ ≤⌂╡ ↑╢╟℮⌂ ╩ ∆⁹ 

─ ╡ ╖╩ ╘╢⌐№√∫≡│⁸ ⌐fiꜛ◦כⱡⱬ▬ה ⇔≡

ה ─ ╩ ∫≡™╢ fiꜛ◦כⱡⱬ▬ה ≤

─ ⌂ ╩ ╢⁹ 

 

  

꜡Ⱳ♇♩◦☻♥ⱶ╩ ╖ →╢ SIer ╛⁸꜡Ⱳ♇♩◦☻♥ⱶ─ ≤⌂∫≡⅝

√♁ⱨ♩►▼▪╩ ╢ IT ⁸꜡Ⱳ♇♩ ╩ ∆╢ ≢ ≤⌂╢ ╩
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∆╢⁹ 

╕∏⁸SIer ⅜ ≤⌂∫≡ ⌐ ⌐꜡Ⱳ♇♩╩ ⇔≡™ↄ ╩

╩ ∂≡ ⇔⁸OJT ⌐╟╡▬fi♥◓꜠כ♃כ╩ ∆╢⁹╕√⁸↓╣

╕≢⁸꜡Ⱳ♇♩╩ ⇔√ ꜝ▬fi─ ⁸ ⌐ ╦╡ ≤ⱡ►Ɫ►╩

∆╢ⱬ♥ꜝfi─ ╩ ∆╢⌂≥⁸ ─ ╩ ⌐ ⅛⇔≡ ≤⌂

╢ ─ ╖╩ ∆⁹ 

ⅎ≡⁸ ↑ ╛ ה ─ ⌐╟╢ SIer ─

⁸ ╛ ⌐⅔↑╢ ─ ╛ √⌂ ה

⌐ ∆╢ ─ ⌂≥⁸ ⌂ ⌐ ∫≡⁸꜡Ⱳ♇♩─

╛ ╩ ℮ ─ ╩ ╘≡™ↄ⁹ 

⌐№√∫≡│⁸ ☿◐ꜙꜞ♥▫─ ⌐≈™≡╙ ∆

╢⁹ 

↕╠⌐⁸ ╛ ─ ─ ⌐╟╡꜡Ⱳ♇♩⌐

∆╢ ╩ ↄ ╠⇔╘⁸ ⌐꜡Ⱳ♇♩⌐ ⇔╖ ™↓⌂∆√╘─

╩ ↕∑⁸╕√⁸꜡Ⱳ♇♩─ ↄ ╖╩ ↕∑╢ ⁸꜡Ⱳ♇♩≤─ ה

⌐ ⅛∑⌂™꜡Ⱳ♇♩⌐ ╩כ◦ꜝ♥ꜞ╢∆ ₁⅜ ≢⅝╢╟℮⌐∆╢

√╘─ ╩ ∆╢⁹ 

 

 ⌐ ↑≡ 

 ─  

─ ™꜡Ⱳ♇♩הAI ≢⁸ ─ ⅜ ⌐╙ ⅛≈ ≢

№╡ ↑╢√╘⌐│⁸꜡Ⱳ♇♩הAI ─ ─ ⅜ ≢№╢⁹∕

─ ♃כ♦⁸ ≢ ≢⅝╢꜡Ⱳ♇♩─ ⁸ ⁸ ≤⌂╢◖▪♥◒ⱡ

כ☺꜡ AI⁸☿fi◦fi◓ה ⁸ ה כ♃כ◄ꜙ♅◒▪ ה ╩

∆╢≤≤╙⌐⁸ ─ ╖⌐≤╠╦╣⌂™ ⌂ ◄Ⱡꜟ◑כ

⁸ ⁸ ⁸☿◐ꜙꜞ♥▫⁸ ♃כ♦ ⱦ♇◓♦כ♃ ⁸ⱥꜙכⱴfi▬

fi♃כⱨ▼כ☻ ≢─▬ⱡⱬכ◦ꜛfi╙ ╡ ╪≢™ↄ⁹ ⅎ≡⁸ ⇔√

╩ ⌐ ⌐≈⌂→≡™ↄ⁹ 

↓℮⇔√ ─ ה ⌐╟∫≡꜡Ⱳ♇♩⅜ ℮ ╩ ╘╢≤≤╙⌐⁸

∕─ ⁸ ™ ↕╩ ∆╢↓≤╙ ≢№╢⁹ ⅎ┌ ─

⌂≥⌐╟╡⁸ ⌐≤∫≡╟╡ ⌐ ™╛∆ↄ ≢╙ ⌐ ≢⅝

╢꜡Ⱳ♇♩╩ ∆╢↓≤⅜ ↕╣╢⁹ 
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╕√⁸ ⌐№√∫≡│⁸ ↄ─ ─ ╩ ⇔≡ ∆

╢≤≤╙⌐⁸꞉כ◒◦ꜛ♇ⱪ╛▪꞉כ♪ ♅ꜗ꜠fi☺ⱪ꜡◓ꜝⱶ ─

╩ ∂≡⁸ ─ ╛ ╩ ╩fiꜛ◦כⱪfi▬ⱡⱬכ○⁸≤⌂╢

∆╢⁹ 

 

 ⌂ ╩ ⅎ√ ה  

⅜ ⌐⅔™≡ ↕╣√꜡Ⱳ♇♩─ ⌂ ╩ ⅎ╢≤⁸ ╘

╛ ╩ ⇔⁸∕╣⌐ ∆╢ ≢ ╩ ∆↓≤⅜ ≢№╢⁹ 

∕─ ⁸ ⁸ ─꜡Ⱳ♇♩⅜ ⇔◦☻♥ⱶ≤⇔≡ ∆╢↓≤⅜

≤⌂∫≡ↄ╢↓≤╩ ╕ⅎ⁸ ₁─♦Ᵽ▬☻─╒⅛⁸Ⱶ♪ꜟ►▼▪ ꜡Ⱳ♇♩

OS ─♁ⱨ♩►▼▪ה▬fi♃כⱨ▼⁸☻כ ─ ⁸∕⇔≡↓╣

╠─ ⌐ ⇔⁸ ה ⌐ ⌐ ╡ ╗⁹ 

╕√ ∑≡⁸꜡Ⱳ♇♩─ ╩ ∆╢√╘⁸ ⌐⅔↑╢Ɽ꜠♇♩╛ⱦꜟ

ⱷfi♥♫fi☻⌐⅔↑╢ⱦꜟ ⌂≥ ─ ה ─ ╩ ⌐

╘╢⁹ 

↓╣╠─ ╩ ╘╢⌐ √∫≡│⁸꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ

╩ ⇔⌂⅜╠⁸ ─ ≢⁸ ─ ╛ ┼─ ╩ ™⁸

─꜡Ⱳ♇♩ ─ ─√╘─ ┼≤≈⌂→≡™ↄ⁹ 

 

 ꜡Ⱳ♇♩─ ה Ί ─ ₁ ₁⌐₈꜡Ⱳ♇♩⅜№╢ ₉ 

꜡Ⱳ♇♩ ─ ⌐ ↑√ ─ │⁸ ∆╢ ₁⌂ ╩ ∆╢

√╘⌐꜡Ⱳ♇♩╩ ⅛⇔⁸ ⌐⁸ ─꜡Ⱳ♇♩▬ⱡⱬכ◦ꜛfi ≤⇔

≡™ↄ↓≤╩ ∆₈꜡Ⱳ♇♩─ ה ₉≢№╢⁹ 

 

 ⌐╟╢ ⌂ ≢─  

 ꜡Ⱳ♇♩ ─ ⌂  

⌐⅔™≡⁸ ≢ ⅜ ™ⱪ꜡☿☻╛⁸ ⌂ ╡ ⇔

⁸ ⌂ ⌐꜡Ⱳ♇♩╩ ⌐ ∆╢↓≤≢⁸ ╩ ™⁸

╩ ≢ ⅛⇔≡™ↄ↓≤╩ ∆⁹ 

↕╠⌐⁸꜡Ⱳ♇♩╩ ∆╢ⱪ꜡☿☻ ∞↑≢⌂ↄ⁸∕─ ╙ ╘√

ⱪ꜡☿☻ ╩◦☻♥ⱶ≤⇔≡ ⅎ╢↓≤≢⁸꜡Ⱳ♇♩⅜ ↕╣╢ ╩

→≡™ↄ⁹ 
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ⅎ┌⁸ ⅛╠꜡Ⱳ♇♩⌐╟╢ ┼≤ ⌐ ↕∑╢ ≢⁸

╛ ╩ ♃כ♦√╘ ⅜ ╩♃כ♦√∫™℮↓⁸╡№≢ ⁸

⁸ ⁸ ∆╢√╘─ ╩ ⇔≡™ↄ⁹↓─╟℮⌂ ╩ ⌐

⌐ ∂≡ ∂╢↓≤≢⁸ ₁⌂ ⌐⅔™≡◦☻♥ⱶ ╩ ⇔꜡Ⱳ

♇♩─ ╩ ⇔≡™ↄ⁹ 

↓℮⇔√ ╩ ∂≡⁸ ╩ ⌐ ↕∑⁸24 ─

ⱪ꜡☿☻─ ה ╩ ╘⁸ ─ ⁸ ─

╩ ∆⁹ 

 

 KPI ─ ה  

╙─≠ↄ╡⁸◘כⱦ☻⁸ ה ⁸▬fiⱨꜝה ה ⁸ ─

⌐≈™≡ 2020 ⌐ ∆═⅝ ≤ ─√╘─▪◒◦ꜛfiⱪ

ꜝfi╩ ⇔⁸↓╣⌐ ≠⅝⁸ ∆╢⁹ 

꜡Ⱳ♇♩─ꜚכ◙כ╛ⱷ⁸כ◌כ ⁸ כ♄ꜟⱱ◒כ♥☻╢╝╠№─

⅜⁸2020 ─ ⌐ ↑ ⌐ ╡ ╗↓≤≢⁸ ⌐ ↑√꜡Ⱳ

♇♩ ⅛╠ ┼─ ╕≢╩ ⇔≡ ⇔≡™ↄ⁹ 

 

 ꜡Ⱳ♇♩─ ⌂╢ ⅜ ↕╣╢ ⌂  

╩ →╢ ⌐ ╕╠∏⁸꜡Ⱳ♇♩─ ⌐ ⇔ ™

─№╢ │ ™⁹ ─ ≢│⌂ↄ꜡Ⱳ♇♩∕─╙─⅜ √⌂ ╩

∆╢◄fi♃כ♥▬ⱷfi♩ ╛⁸∕╙∕╙ ⅜ ≢⅝⌂™ ≢

─ ╩↓⌂∆ ⌂≥⁸꜡Ⱳ♇♩ ─ ╛⁸ ─

┼─ ≤™℮ ≢⁸ ⅜ ↕╣╢ ⅜ ⇔≡™╢⁹ 

⇔√⅜∫≡⁸↓─╟℮⌂ №╢ ⌐≈™≡╙ ─ ╛ ─

╩ ⅝ ⅝ ⇔⁸ ⁸ ─ ≤ ─▪◒◦ꜛfiⱪꜝfi╩

∆╢↓≤╙ ╘⁸╟╡ ↄ─ ⌐⅔↑╢꜡Ⱳ♇♩─ ה ⌐╗↑≡⁸

╩ ⇔≡™ↄ⁹ 

 

 ꜡Ⱳ♇♩─ ⌂ ╩ ⅎ╢  

 ◦☻♥ⱶ▬fi♥◓꜠כ♃כ╩ ≤⇔√꜡Ⱳ♇♩ ─  

⌂ ≢꜡Ⱳ♇♩╩ ⇔≡™ↄ√╘⌐│⁸ꜚכ◙כ─ ╩☼כ♬⌂

╖ ╡⁸ⱷכ◌כ╩ ◦♩♇ⱴ♇♅fi◓⇔⁸꜡Ⱳ╩כ◌כⱷ≥כ◙כꜚ⁸╘
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☻♥ⱶ╩ ∆╢◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi ─ ⅜ ≢№╢⁹ 

╕√⁸↓╣╩ ℮ SIer ⅜⁸ ☻ⱦכ◘√⇔ ≤⇔≡ⱦ☺Ⱡ☻⸗♦ꜟ╩

⇔ ╩ ⌂╙─≤∆╢√╘⌐│⁸◦☻♥ⱶ▬fi♥◓꜠כ◦ꜛfi╩

⇔ ⌐☼כ♬⌂₁ ⌐ ≢⅝╢ ⅜ ꜟכꜙ☺⸗⁸╡№≢

⌐ ≢⅝╢꜡Ⱳ♇♩ Ɫכ♪ ♁ⱨ♩ ─ ╩ ∆╢↓≤⅜ ≈─

≤⌂╢⁹ ⌂ ⅜⁸ ↄ ↑ ╣╠╣√ ⌐ ╩ꜟכꜙ☺⸗≡⇔

ה ⇔⁸SIer ⅜↓╣╠╩ ╖ ╦∑≡ ⌂ ⌐ ∆╢⁹↓╣⌐╟

∫≡⁸▬fi♥◓꜠כ◦ꜛfi◖☻♩╩ ⅎ≈≈ ╩ ∆╢↓≤⅜ ≤

⌂╢⁹ 

 

 ⌂ ─  

꜡Ⱳ♇♩⅜ ⌐⅔™≡ ⌐ ╦╣╢╟℮⌐⌂╢√╘⌐│⁸ ─

꜡Ⱳ♇♩ⱷכ◌כ─╖⌂╠∏ ⁸ⱬfi♅ꜗכ ⁸IT ─꜡Ⱳ♇♩

⅜ ↕╣╢⁹ ⅎ┌⁸↓╣╕≢ꜚכ◙כ≤⇔≡꜡Ⱳ♇♩╩ ⇔≡

⅝√ ⅜⁸∕─ ╩ ⅛⇔≡꜡Ⱳ♇♩─◘ⱪꜝ▬ꜘ⁸╡√∫⌂⌐כ꜡Ⱳ♇

♩─ ה ⌂≥╩ ℮╟℮⌂ ⌂≥⁸ ─№╢ ₁⌂ ⅜⁸꜡

Ⱳ♇♩╩ ╡⁸ ⅛∆ ⌐ ⇔ ≢⅝╢╟℮⁸₈꜡Ⱳ♇♩ ▬♬◦

▪♥▫Ⱪ ₉╩ ∂≡ ╛ ╩ ╘≡™ↄ⁹ 

 

 ꜡Ⱳ♇♩ ⌐ ↑√ ה  

꜡Ⱳ♇♩─ ⌐⅔↑╢ ╩ ה ⇔≡™ↄ√╘⌐│⁸ ⁸

ꜟכꜟ ─ ─ ⅛╠⁸Ᵽꜝfi☻─ ╣√ ה ╩ ∆╢↓

≤⅜ ≢№╢⁹ 

⌐⁸꜡Ⱳ♇♩─ ╩ ≤⇔≡™⌂™ ↄ─ ⌐≈™≡⁸꜡Ⱳ♇♩─

⌂ ╩ ∆ ≢ ⇔≡™ↄ↓≤⅜ ≢№╢⁹꜡Ⱳ♇♩─ ╩

ↄ ╕ⅎ√ ≢⁸ ≤╙ ⇔≈≈⁸ ≤꜡Ⱳ♇♩⅜ ∆╢√

╘─ ꜟכꜟ⌂√ ╡╩ ℮≤≤╙⌐⁸ ⌂ ─ ╩ ⌐ ╘≡

™ↄ⁹ 

 

 ╩ ⅎ√꜡Ⱳ♇♩ ─ ה Ί √⌂ IT ╩ ⅎ

≡ 

꜡Ⱳ♇♩ ─ ⌐ ↑√ ─ │⁸ √⌂ IT ⌐⅔™≡⁸꜡
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Ⱳ♇♩╩ ≤∆╢▬ⱡⱬכ◦ꜛfi─ⱪꜝ♇♩ⱨ◊כⱶ╩≈ↄ╡⁸ ─꜡Ⱳ♇

♩ ╩≥↓ↄ™≡⇔♪כꜞ╩ ∆꜡Ⱳ♇♩ ─ ⌂╢ ה ≢№╢⁹ 

 

♃כ♦  ≢ ≈√╘─  

 ─⸗ⱡ─♦כ♃╩ ╢ ─  

IoT ⅜ ⇔ ⅜♃כ♦⌂₁ ╖ ─♃כ♦⁸╣↕ ─ ≢ ╠╣╢

╛ ─ ╡ ╙ ♃כ♦╢╦ ⅜ ⇔≈≈№╢⁹ 

♃כ♦⁸ ⌐⅔↑╢ ─ ─♃כ♦⅝═℮™≥ ⁸

╩ ╢ ⅜ ⇔≡™╢⁹▬fi♃כⱠ♇♩⅜ ∆╢ ≢⁸↓╣╕≢⁸ ₁

⅜Ⱡ♇♩ ⌐ ╩♃כ♦√⇔ ╡ ⅜ ↕╣≡⅝√⅜⁸ ⁸

≢─ ₁⌂ ⅛╠☿fi◘כ╩ ⇔≡ ↕╣╢ ╩♃כ♦⌂ ╢ ┼

≤ ⇔⁸ ♃כ♦⌂√ ⅜ ╕∫≡™╢≤™ⅎ╢⁹ 

↓╣╕≢⁸ Ⱡ♇♩ⱦ☺Ⱡ☻ │⁸ ◄fi☺fi╛♁כ◦ꜗꜟⱠ♇♩꞉

☻ⱦכ◘◒כ ╩ⱶכ◊Ᵽꜟ⌂ⱪꜝ♇♩ⱨכ꜡◓─≢ ↕ⅎ╢↓≤≢⁸Ⱡ♇

♩ ⌐ ↕╣√№╠╝╢ ╩ ⇔≡™╢⁹╕√⁸ ╩♃כ♦√╘ ⇔

≡ ⌐ ─ ╩☻ⱦכ◘™ ∆╢↓≤≢ ╠─ⱪꜝ♇♩ⱨ◊כⱶ╩

─♃כ♦⁸↑≠≈⇔ ╩ ꜟⱣכ꜡◓╢ ╩ ⌐ ∫≡⅝≡™╢⁹ 

⁸ ∆╢ ╩♃כ♦─ ╢ ⌐⅔™≡│⁸ ─ ₁⌂

⌐☿fi◘כ╩ ↑≡⁸∕↓⅛╠ ╩♃כ♦╢╣╠ ∆╢ ╖≠ↄ╡

╩ ℮↓≤⌐⌂╢⁹∕─ ⁸꜡Ⱳ♇♩│⁸ ─ ₁⌂ ≢ ↕╣╢ ⅝

⌂ ╩ ∆╢√╘⁸ ♃כ♦─ ─√╘─ ╖─ ╩ כ♦⁸⇔

♃ ♃כ♦≡™⅔⌐ ╩ ∟ ↄ√╘─◐כ♦Ᵽ▬☻≤⌂╢⌐

™⌂™⁹ Ⱡ♇♩ⱦ☺Ⱡ☻ ⅜꜡Ⱳ♇♩⌐ ⇔ ╪⌐ ╩ ╘

╢ ⌐│⁸↓─╟℮⌂ ⅜№╢╙─≤ ⅎ╢↓≤⅜≢⅝╢⁹ 

⅜ ⅜⁸ ⌐ ↑≡꜡Ⱳ♇♩ ╩ ⇔⁸ ─╖⌂╠∏

╕≢ ╘≡ ─ ₁ ₁⌐₈꜡Ⱳ♇♩⅜№╢ ₉╩ ⇔⁸

╩⁸™╦┌⁸₈꜡Ⱳ♇♩♃►fi₉≤∆╢↓≤│⁸ ⅜⁸ ⅛╠ ╠╣╢ ₁

╩♃כ♦⌂ ⌂ꜟⱣכ꜡◓╢ ╩ ∟ ↄ√╘─ⱪꜝ♇♩ⱨ◊כⱶ─ ╩

≡™ↄ↓≤╩ ∆╢⁹ 

 

 ╩ ⅎ√ ─  

╙─≠ↄ╡ ⌐⅔↑╢ Industry  4.0╛ Industrial Internet ≤™℮ ─



17 

 

⅝│⁸ ∆╢ ◦☻♥ⱶ╩ ⇔ ∆╢↓≤≢⁸ ≤ ╩ ⌡

ⅎ√ ╩ ╡ →╟℮≤∆╢╙─≢№╢⁹↓╣│⁸ ─

₁⌂ ♃כ♦ꜟ♃☺♦╩ ⇔≡ ╩♃כ♦⁸⇔ ⌐⁸AI ╙ ⇔⌂⅜╠

⌐ ∆╢≤™℮ ≢⁸ ─⸗ⱡ─♦כ♃╩ ╢ ─ ≤⇔≡

ⅎ╢↓≤⅜≢⅝╢⁹ ≢ √⅝≡⇔♪כꜞ╩ ⅜⁸↓─ ⌐⅔

─♃כ♦ꜟ♃☺♦╢↑ ≤ ╩ ╢ ♃☺♦⁸│⌐╘√╢∆♪כꜞ╙≢

╩♃כ♦ꜟ ╖⌐ ⅛⇔√ ─ ™ ◦☻♥ⱶ╩ √⌂ⱪꜝ♇♩ⱨ◊

≡⇔≥ⱶכ ⇔⁸ ⇔≡™ↄ↓≤⅜ ≤⌂╢⁹ 

↓╣⅛╠⁸╙─≠ↄ╡ ⌐≤≥╕╠∏⁸ ₁⌂ ⌐⅔™≡⁸ ─♦

╩♃כ ╢ ⅜ ∆╢∞╤℮⁹↓↓≢ ⅜ ╩ ∆╢√╘⌐│⁸

╩ ℮ ─ ╩ ╘╢≤ ⌐⁸ ₁⌂ ≢꜡Ⱳ♇♩╩

∆╢↓≤─≢⅝╢꜡Ⱳ♇♩Ᵽꜞ▪ⱨꜞכ ╩ ╢↓≤⅜ ≢№╢⁹∕⇔≡⁸

꜡Ⱳ♇♩╩ ™↓⌂⇔∕╣╩ ∂≡ ╙♃כ♦√╣╠ ╖⌐ ⅛⇔≡™ↄⱪꜝ

♇♩ⱨ◊כⱶ╩ ⇔⁸∕↓⌐ ╘ ╕╣╢ ─ ╖╩ ⌐ ≢⅝╢╟

╩♩♇◔כⱣꜟ⌂ⱴכ꜡◓⌂℮ ╡ ↄ↓≤⅜≢⅝╢╟℮⁸ ≤ ה

⇔≡⁸ ╛ ╩ꜟכꜟ⌂₁ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

∕─ ⌐│⁸꜡Ⱳ♇♩⅜ ⌂╢ ╩ ∆╢╙─≤⇔≡ ⇔≡™ↄ─≢│

⌂ↄ⁸ ≤ ⇔ ⇔№℮╙─≤⇔≡ ≠↑╢⁹ │∕─◦☻♥ⱶ╩ ⅛

∆√╘⌐⁸ ⌂╠≢│─ ╩ ╘╢═ↄ ╩ ╖⁸╟╡ ⌂

┼≤◦ⱨ♩⇔≈≈⁸↕╠⌐꜡Ⱳ♇♩╩ ⇔√◦☻♥ⱶ╩ ⇔≡™ↄ⁹ ≤

꜡Ⱳ♇♩≤⅜ ⌐ ─☻Ɽ▬ꜝꜟ╩ ™≡™ↄ⁸ ≤ ∆╢꜡Ⱳ

♇♩◦☻♥ⱶ≤∆╢↓≤⅜ ≢№╢⁹ 

♃כ♦⁸⌐℮╟─↓ ≢ ⇔≡™ↄ√╘─ │⁸꜡Ⱳ♇♩╩

⌐ ⅎ≈≈╙⁸◘ⱪꜝ▬♅▼כfiⱴⱠכ☺ⱷfi♩╛ⱴכ◔♥▫fi◓⌂≥╙

╘⁸ ↄ ⌐ ╦╢ ╩ ⇔√⁸╟╡ ⅜╡─№╢╙─≤⌂╢⁹ ⁸

╩ ∂√⸗ⱦꜞ♥▫⁸Ⱬꜟ☻◔▪⁸◄Ⱡꜟ◑כ ─ ⌂ ⌐⅔↑╢

─ ⅝┼≤ ↕∑≡™ↄ↓≤⅜ ≢№╢⁹∕─ ⁸↓℮⇔√

⌂ ⌐≈™≡│⁸ ┼─ ╙ ╘√ ה

▬ⱡⱬכ◦ꜛfi ≤─ ╛⁸ ≤╙ ↄ ⇔⁸

≤⇔≡ ╩ ↕∑≡™ↄ↓≤≤∆╢⁹ 
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 ▪◒◦ꜛfiⱪꜝfiΊ ◌  

  

 ₈꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ Robot Revolution Initiative ₉─

 

╩ ─꜡Ⱳ♇♩▬ⱡⱬכ◦ꜛfi ≤⇔⁸ ⌐ ⅜╢꜡Ⱳ♇

♩╩ ₁≤ ≢⅝╢╟℮⌂ ⁸ ╩ ⌐ ∆╢√╘⁸ ™

╣∙╣⧵⅜כ♄ꜟⱱ◒כ♥☻ ╠⅜ ╡ ╗═⅝ ╩ ╠⅛⌐⇔⁸∕─

╩ ⇔⁸꜡Ⱳ♇♩ Japanõs Robot Strategy ─ ⌂

⌐ ↑≡ ∆╢√╘─ ≤⌂╢₈꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ Robot 

Revolution Initiative ₉╩ ∆╢⁹ 

↓─ ≢│⁸ ─ ─ ⌐ ╕╠∏⁸ ↄ ♄ꜟⱱ◒כ♥☻╢∆

─╣∙╣⧵כ ⌐≈™≡╙ ⇔⁸ ⌂ ╩ ∫≡™ↄ⁹ 

 

 √╢  

ᵑ ♬כ◦ה☼כ☼ ─ⱴ♇♅fi◓─ ⁸ ─  

ⱷ⁸כ◌כSIer⁸ꜚ⁸כ◙כ ⁸ ה ה ─

─ⱴ♇♅fi◓╩ ∆╢ⱨ◊כꜝⱶ⌂≥─▬ⱡⱬכ◦ꜛfi╩ ∆╢ ╩

⇔⁸↓╣╠ ≢ ╛ ⅜ ∆╢√╘─ ╛

─ ⁸◖fi◘ꜟ♥▫fi◓ ╩ ℮⁹ 

♩♇Ⱳ꜡╠⅛כ◙כꜚ⁸√╕ ⌐ ╢ ╛ ─ ╩ ╘⁸↓↓⅛

╠⁸ꜚ ╩☼כ♬כ◙כ ⌐ √∆√╘─ ╩ ⇔⁸ⱷכ◌כ╛ ה

⌐⅔↑╢ ⌂ ⌐≈⌂→╢⁹ 

 ↕╠⌐⁸↓℮⇔√ ─ ─☼כ♬כ◙כꜚ⁸≡⇔≥ ⁸

╩ ⌐⇔⁸ ∆╢↓≤⌐╟∫≡⁸ ╩ ⇔≡ ה ╩ ∆↓≤

⅜ ≢№╢⁹ 

 

ᵒ ─ ⌂ ה ⁸☿◐ꜙꜞ♥▫┼─  

꜡Ⱳ♇♩╩ ⇔√ ◦☻♥ⱶ╩ ╢ ─ ה ⁸⸗☺

ꜟכꜙ ꜡Ⱳ♇♩─ ╩ ≢ ∆╢√╘─ ⌂≥⁸꜡Ⱳ♇♩

╩ ∆╢√╘─ ╩ ∆╢⁹ ⌂ ─ ┼─ ╛⁸

∕╣⌐ ≈ ≢─ ─ ─ ╩ ╢√╘⁸꜡Ⱳ♇♩─ ≢

─ ╩ ∆╢ ─ ╩ ↑╢⁹ 
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╕√⁸ ⁸꜡Ⱳ♇♩⅜ ⌐ ⇔≈≈⁸ ╩♃כ♦⌐ ⇔ ∆

╢ ≤⌂╢↓≤╩ ╕ⅎ√꜡Ⱳ♇♩─☿◐ꜙꜞ♥▫⌐ ꜟכꜟ╢∆ ⌐≈

™≡╙ ╩ ℮⁹ 

 

ᵓ ⱬ☻♩ⱪꜝ◒♥▫☻─ ה  

╛ ⌐╟∫≡⁸ ⌐⁸ ⌂꜡Ⱳ♇♩ ─ ⅜╖╠╣╢⁹

≢⁸ ─ ™ │⁸ ─ ⌐⅔↑╢꜡Ⱳ♇♩ ╩ ∆ ⌂

⁸╠⅛≥↓╢⌂≥ꜟכ♠ ⅜ⱬ☻♩ⱪꜝ◒♥▫☻≤⌂╢ ╩ ⇔⁸

ↄ ⇔⁸꜡Ⱳ♇♩─ ה  ╩ ∆↓≤≢⁸ ₁ ₁⁸ ₁─

─ ₁╕≢꜡Ⱳ♇♩⅜ ∆╢ ─ ⌐ ∆╢⁹ 

 

ᵔ ꜡Ⱳ♇♩ ─ ╩ ⅎ√ ⱪ꜡☺▼◒♩

─  

 ꜡Ⱳ♇♩ ─ ⌐ ∆╢ ╩ ╘╢ ≢─ ≠ↄ╡╩ ∆

╢⁹ ─ ⁸ⱴ♇♅fi◓─ ─ ╩ ∂√ ◖fi♁כ◦▪ⱶ─

⁸꜡Ⱳ♇♩ ⌐ ∆╢ ─ ⁸ ╩ ℮⁹ 

 ↕╠⌐⁸꜡Ⱳ♇♩○ꜞfiⱧ♇◒ ─ ה ╩ ™⁸ ⅛

╠ ─ ╩ ⅎ√ ╩ ╘╢√╘─ ╩ ℮ ⁹ 

 

ᵕ ─ ─ ⁸OB ─  

─ ≢№╢⁸ AIST ╛

◄Ⱡꜟ◑הכ NEDO ⅜⁸ ⌐

⇔⁸ ╩ ℮⁹╕√⁸ ⌐⅔↑╢ ה ≤ ╩ ╢↓

≤≢⁸ ╩ ↕∑╢⁹ 

╕√⁸ ≤ ⇔√ ╙ ⌐⅔™≡ ∆╢⁹ 
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 ⌐ ↑√  

  

ⱶכ▪─ ⌐ ™⁸ ─ ⅜ ⌐ ⇔≡™╢⁹2020

⌐│ ─◖fiⱧꜙכ♃כ⅜ ─ ─ ╩ ⅎ⁸╕√⁸2045

⌐│ ─◖fiⱧꜙכ♃כ⅜ ─ ╩ ⅎ╢≤™℮ ╙№╢⁹↓℮

⇔√ ─ ─ ⌐╟╡⁸꜡Ⱳ♇♩─ │⁸ ⌐

∆╢≤ ↕╣╢⁹ 

⇔⅛⇔⁸꜡Ⱳ♇♩─ ⅜ ⇔√≤⇔≡╙⁸꜡Ⱳ♇♩─ ⁸

⁸ ⁸∕╣╠╩ ∆╢ ⌂≥─ ⅜ ⇔⌂↑╣┌⁸

꜡Ⱳ♇♩ ≤⇔≡─ │ ⇔⌂™⁹∕─√╘⁸꜡Ⱳ♇♩ ≤⇔≡─

╩ ⌐ ╘╢√╘⌐│⁸꜡Ⱳ♇♩─ ╩ ↕∑╢ ⅜№╢⁹ 

≢⁸꜡Ⱳ♇♩ ─╖⌐╟∫≡∆═≡─ ╩ ∆─≢│⌂ↄ⁸

⌐ ∂≡ ⅛╠─▬fiⱪ♇♩╙ ≤⇔√ ≢─ ≤꜡Ⱳ♇♩─

⌐╟╢ ─ ╩ ╢≤™℮ ╙ ≢№╢⁹ 

│↓℮⇔√꜡Ⱳ♇♩ ─ ╛ ≤꜡Ⱳ♇♩≤─ ⅜ ∆╢

↓≤⌐ ⅎ≡⁸♦כ♃ ⁸Ⱡ♇♩꞉כ◒ ⁸◒ꜝ►♪≤─ ⅜ ⌐

╗↓≤≢⁸ ─ ╛ ─ ⌐≤≥╕╠∏⁸ ∕─

╙─⌐ ⅜╙√╠↕╣╢ ╙№╢⁹ 

 

 ⅎ  

─ ™꜡Ⱳ♇♩הAI ≢⁸ ─ ⌂ ─ ╩

⌐ ∆╢√╘⌐│⁸ ─꜡Ⱳ♇♩הAI ─ ╛ ╩ ⇔

√ ≢⁸ ≤꜡Ⱳ♇♩─ ─ ♃כ♦⁸≤⌂ ╩ ∟ ↄ√╘─

╩ ∆╢↓≤⅜ ≢№╡⁸╕√⁸↓╣╠╩ ∆╢√╘─ ⌂

⌐≈™≡⁸ ⌂ ─ ╩ ∆╢ ⅜№╢⁹

∕─ ⁸꜡Ⱳ♇♩─◖▪ ≤⇔≡ ⅛╠ ↕╣≡⅝√ ─ ∞↑≢

ↄ⁸∕─ ─ ⌂ ─ ╩ ⇔≈≈⁸ ₁─ ∞↑≢│⌂ↄ⁸

⇔√ ⌂ ⌂ ▬ⱷכ☺╩ ⅎ∏ ⇔≈≈ ╘≡™ↄ↓≤

⅜ ≢№╢⁹↓╣╠─ │⁸ fiꜛ◦כⱡⱬ▬ה ≤

╩ ╡⁸ ה ⌐ ∆╢⁹ 
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 ∆═⅝  

꜡Ⱳ♇♩הAI │ ₁⌂ ה ⅜ ↕╣√╙─≢№╢√╘⁸ ∆

╢ ה │ ╘≡ ⌐╦√╢⅜⁸ ╛ ⌐ ↕╣⁸↓╣╠

⌐ ⅝⌂▬fiⱤ◒♩╩ ⅎ℮╢ ⌂ ≤⇔≡│⁸ ⁸☿fi◘כ

┘ ─◦☻♥ⱶ⁸ ה כ♃כ◄ꜙ♅◒▪ ┘∕─ ◦☻♥ⱶ⁸

OS/Ⱶ♪ꜟ►▼▪⌂≥─♁ⱨ♩►▼▪⁸ ה ≤ ∫√◖▪♥◒ⱡ꜡☺

╛כ ≤⁸∕╣ ─ ⌂ ⅛╠ ↕╣╢ ⅜№╢⁹

─ ≤ │ ─≤⅔╡⁹ 

 

ᵑ  

꜡Ⱳ♇♩⅜ ─ ╛ ╡─ ⌐ ∂≡ ⅎ≡ ∆╢√╘─ ≢№╢⁹

ⱶכ▪─ ⌐ ∫≡⁸Ɽ♁◖fi─ ⅜ ⌐ ⇔≡™╢↓≤

⅛╠⁸ ≢ ⌂↓≤╙ ⌐ ⇔≡™╢⁹⇔⅛⇔⁸

≢│⁸ 

V ─ ⌐ ≠ↄ ≢─ │ ∞⅜⁸ ╛ ─ ╛

╩ ⇔√ ⌐ ≠ↄ ⌂ ╛⁸ ─ ┼─ │

≢│⁸ ╙ ≢№╢ ⁹ 

V №╠⅛∂╘ⱪ꜡◓ꜝⱵfi◓↕╣√ │ ∞⅜⁸ ─ ╛ ╩

⇔≡ ⌐♃☻◒╩ ה ⇔√╡⁸╙─≠ↄ╡─ ─ ╩

⇔≡ ∆╢↓≤│ ⁹ 

V ─ ╛ ─ ─ ⅛╠⁸ ▼►♩ⱨ♁ה

ꜟכꜙ☺⸗─▪ ⅎ┌⁸ ─ ≢ ⅎ┌ ≤ ⌂≥ ⌂≥╩

∆╢ ⅜№╢⁹ 

─ ⅜ ⇔≡™╢⁹↓℮⇔√ ⌐ ♃כ♦⁸≡⇔ AI ╛

AI ─ ה ⅎ┌ ─ ╠⅛♃כ♦ ╩ ∆╢↓≤≢⁸

─ ─ ╩ ∆╢↓≤╛⁸ ─ ≤ ╩ ╠⇔ ╦∑≡ ⌂

╩ ⌐ ∆╢↓≤⅜ ≤⌂╢ ⁸ AI ─

⸗♦ꜟ⁸ ⸗♦ꜟ⁸ ⸗♦ꜟ ─ ─ ╩ ⇔√ AI כꜙ☺⸗╩

ꜟ ∆╢≤≤╙⌐⁸∕╣╠╩ ╖ ╦∑≡ ─ ╩ ⇔√ ⌂ ─

⅜ ≤ ⅎ╠╣╢⁹ 

 

ᵒ☿fi◦fi◓ה  
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╡─ ⌐ ∆╢ ╩꜡Ⱳ♇♩⌐ ╡ ╗√╘─ ≢№╢⁹☿fi◘כ

∕─╙─│⁸ ─ ⌐╟∫≡ ≢ ⌐⌂╢⌂≥⁸ ה ─

⅛╠ ⇔╛∆ↄ⌂∫≡⅝≡™╢⁹⇔⅛⇔⁸ 

V ⌐ ╣√ fiꜛ☺כꜟ◒○ ╛ ⅜ ╡ ∑⌂™ ─ │

⅜ ⁹ 

V ╛ ⌂≥⁸ ─ ≢│ ╩ ≢⅝⌂™ ⅜№╢⁹╕√⁸

™ ≢─ ⌂≥─ ⌐│⁸ ╟╡╙ ⌐ ∆╢ ⅜

№╢⁹ 

V ⌂≥≢ ─ ╩ ∆╢√╘⌐⁸ ╩ ∆╢↓≤╛ ─

⅛╠ ⌂ ╩ ™ ∆↓≤│ ⁹ 

V ⅜ ⌐ ⇔≡™╢ ⌐⁸ ─ ╩ ⅝ ↑╢↓≤│ ⁹ 

V ─ ⌂ ╩ ⌐╟╡ ∆╢↓≤│ ⁹ 

V ╦∏⁸ ─ ╩♃כ♦ ⇔⁸ ⌐ ∂≡ ╩

⌐ ⅜⌂ↄ≡╙ ∆╢ ⅜№╢⁹ 

V ─ ╛ ╩ ∆╢√╘⌐⁸ ╛ ⌐ ╠∏⁸ ⁸ ⁸

╩☿fi◦fi◓⇔ ∆╢ ⅜ ╘╠╣╢⁹ 

─ ⅜ ⇔≡™╢⁹↓℮⇔√ ⌐ ⇔≡⁸ ─ⱦ☺ꜛfi☿fi

◘⁸ ◦◓♫ꜟⱡ▬☼ SNR ─ ה ⁸ ☿fi◘⁸כ

☿fi◘כ◦☻♥ⱶ⁸╕√⁸∕╣╠☿fi◘כ╩ ↕∑√☿fi◘כⱨꜙ

fi◦☻♥ⱶꜛ☺כ ─ ⅜ ≤ ⅎ╠╣╢⁹ 

 

ᵓ ה כ♃כ◄ꜙ♅◒▪ ה  

꜡Ⱳ♇♩⅜⁸ ⌐ ⅝⅛↑╩ ℮√╘─ ⱶכ▪⁸כ♃כ⸗ ⌐

∆╢ ≢№╢⁹ ⁸│≡™≈⌐כ♃כ⸗Ⱳכ◘⁸ ה ⅜ 20 ─

⌐⌂╢≤≤╙⌐⁸ ≤⇔≡ ɡm ─ ╩ ⇔≡™╢ ≢

№╢⁹⇔⅛⇔⁸ 

V ≤ ה☼▬◘─ ≢⁸ ↕ ≤ ↕ ─ ↕ ╩

↕∑╢↓≤│ ⁹ 

V ─ ─ ™ ╛ ─ ⁸│≢כ♃כ◄ꜙ♅◒▪™⌂ ⌂ ⅝

⌐ ⅝⁹ ⁸ ≢│ ⅛™ ╘ ⌂≥⌐ ⅝⁹ 

V ╛ ⌂≥⁸ ⌐ ⅜ ℮╙─╩ ⌐ ╩ ╢

↓≤ ↄ ⌐ ℮ ⅜№╢⁹ 
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V ⱴ♬Ⱨꜙ꜠כ♃╛Ɫfi♪ ⌐≈™≡│⁸ ≢│⌂ↄ⁸≢⅝╢ ╡

ꜟכꜙ☺⸗ ╩ ∆═⅝⁹ 

─ ⅜ ⇔≡™╢⁹↓℮⇔√ ⌐ ⇔≡⁸ ◖☻♩ PWR

⁸כ♃כ⸗Ⱳכ◘ ─ ╩ ⇔√ ⁸כ♃כ◄ꜙ♅◒▪

╛∕℮⇔√ ─ ™◦☻♥ⱶ╩☻ⱶכ☼⌐ ∆╢ ⁸

Ᵽ▬ꜝ♥ꜝꜟ ⌐╟╢ Ɫfi♪◦☻♥ⱶ ─ ⅜ ≤ ⅎ╠╣╢⁹ 

 

ᵔOSהⱵ♪ꜟ►▼▪  

꜡Ⱳ♇♩╛꜡Ⱳ♇♩◦☻♥ⱶ╩ ∆╢√╘⌐│⁸ ה ♇Ⱳ꜡ה

♩∕─╙─╩ OSהⱵ♪ꜟ►▼▪ ─ ⌂♁ⱨ♩►▼▪≢ ∆╢ ⅜№

╢⁹╕√⁸↓╣⌐╟╡ ⁸ ─ ╙ ╘╢↓≤⅜ ≤⌂╢⁹∕℮

⇔√ ⌐≈™≡⁸ ≢│⁸ 

V ה ╛ ⌂≥─ ─▪ⱪꜞ◔כ◦ꜛfi ╩☻כ♁ꜞ⌐

∆╢√╘─ /▬fi♥◓꜠כ◦ꜛfi ꜟכ♠ה ⌐꜡Ⱳ♇♩╩ ה

⇔⌂ↄ≡╙♁ⱨ♩►▼▪─ ⅝╩♅▼♇◒≢⅝╢◦Ⱶꜙ꜠⁸♃כ ™

⅜ ↄ ↕╣√ OSהⱵ♪ꜟ►▼▪הⱪ꜡◓ꜝⱵfi◓

╩⁸ ─ ─ ⌐ ↕∑╢ ⅜№╢⁹ 

V ⌂╢ OS─꜡Ⱳ♇♩ ⅜ ∆╢ ⁸№╢™│⁸꜡Ⱳ♇♩⌐ √⌂⸗

╩ꜟכꜙ☺ ∆╢ ⌂≥⁸꜡ Ⱳ♇♩ ☻כ▼ⱨכ♃fi▬─ꜟכꜙ☺⸗┘

╩ ∆╢ ⅜№╢⁹ 

─ ⅜ ⇔≡™╢⁹↓℮⇔√ ⌐ ⇔≡⁸ ╩ ∆╢◦Ⱶꜙ

≥♃כ꜠ꜙⱵ◦⁸╛♃כ꜠ ⌂ OSהⱵ♪ꜟ►▼▪⁸╕√⁸ ⌐⌂╡

╢ ⌂ OSהⱵ♪ꜟ►▼▪ ─ ⅜ ≤ ⅎ╠╣╢⁹ 

 

ᵕ ה  

꜡Ⱳ♇♩╩ ╢∞↑≢⌂ↄ⁸ ה ⌐ ↕∑╢√╘─ ה ⅜

≢№╢⁹∕℮⇔√ ⌐≈™≡⁸ ≢│⁸ 

V ꜡Ⱳ♇♩─ ─ ⅜ ⅜╢↓≤⌐╟∫≡ ∂╢⁸ ⇔ ⌠ ⌂

─ꜞ☻◒╩ ↕∑⁸ ∆╢ ⅜ ⁹ 

V ⌐╟╢ ─ ─√╘⌐ ⌂ ╙ ╘ ╩ ∆╢⁹ 

V ꜡Ⱳ♇♩⅜ ∆╢ ─ ⁸№╢™│⁸꜡ Ⱳ♇♩⌐╟╢

⌐ ─ꜟכꜟ╢∆ ⅜ ⁹ 
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V ⱥꜙכⱴfi▬fi♃כⱨ▼כ☻─ ⌂≥⌐╟∫≡⁸ ⌐╟╢꜡Ⱳ♇♩─

╩ ╘╢ ⁹ 

V ⱪ꜡◓ꜝⱶ─ ⌐╟∫≡⁸꜡ Ⱳ♇♩─ ╛ ♃כ♦™⌂⇔

⅜ ⅝╢☿◐ꜙꜞ♥▫ ─ꜞ☻◒⅜№╢⁹ 

─ ⅜ ⇔≡™╢⁹↓℮⇔√ ⌐ ⇔≡⁸ ◒☻ꜞה ⁸

─ ה ⁸꜡ Ⱳ♇♩⅜ ∆╢ ─ ╡ ™⌐ ⁸ꜟכꜟ╢∆

☿◐ꜙꜞ♥▫ ─ ה ⅜ ≤ ⅎ╠╣╢⁹ 

 

 ╕√⁸ ─ ⌂ ⅛╠ ↕╣╢ ⌐≈™≡╙⁸ 

V ≢ ∟∆╢◄Ⱡꜟ◑כ ⅜ ⁹ 

V ⅜ ↄ⁸ ↄ√╘⌐Ɽ꞉כ⅜ ╩ כ♃כ⸗≥╢⅝≢ ─

╩כ♃כ◄ꜙ♅◒▪ ≢⅝╢√╘⁸↕╠⌐ ⅜ ╖ ⁹╕√⁸

꜡Ⱳ♇♩▪כⱶ╛꜡Ⱳ♇♩ ⅜ ™≤ ⌐ ╕╣∏⁸┬≈⅛╢≤ ⅜

⅝ↄ ⁹ 

V ─ ⌂⇔⌐ ⌐╟∫≡│ ⅜ ה™⌂⅛ ⅎ⌂™ ╙№╢

꜡Ⱳ♇♩╩ ⇔√╡⁸ ─꜡Ⱳ♇♩╩ ⌐ ↕∑√╡∆╢

⅜№╢⁹ ⅎ┌⁸ Ⱡ♇♩꞉כ◒╛▪♪ⱱ♇◒Ⱡ♇♩꞉כ◒ ⁸

⌐ ™╢ ה ⁹  

V ╛☿fi◘כ ─ ⌐╟╡ ⌂ ╩ ∆╢ ╩

⇔⁸꜡ Ⱳ♇♩⅜ ╠─ ╛ ─ ─ ─ ╩ ≢⅝

╢╟℮⌐∆╢↓≤⅜ ⁹ 

V ⁸ ⁸ ⌂≥⁸ ≢ ∆╢ ♪ꜟכ◦─ ⁸

⁸ ⌂≥│⁸ ⅛╠─ ה ╩ ∆╢ ⅜№

╢⁹ 

─ ⅜ ⇔≡™╢⁹↓℮⇔√ ⌐ ⇔≡⁸ ─

⁸ ⁸ ⁸ ⌐ ∆╢ ⅜ ≤ ⅎ╠╣

╢⁹ 

 

 ─№╡  

⌐ ╩ ↑╢ ─№╢ ⁸ ⌐ ─ ╩ ╘╢

≤╙⌐⁸ ≢│⁸ ↄ─ ─ ╩ ⇔≡™ↄ↓≤⅜

≢№╢⁹╕√⁸NEDO ╛⁸ ⁸NII ─
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⅜꞉כ◒◦ꜛ♇ⱪ╩ ∆╢⌂≥⇔≡⁸ ─ ╛ ╩ ╡

⌂⅜╠⁸♅ꜗ꜠fi☺ⱪ꜡◓ꜝⱶ⌂≥─▪꞉כ♪ ╙ ⇔≡

─ ╩ ╩fiꜛ◦כⱪfi▬ⱡⱬכ○⁸⌐╙≥≥╢∆ ⇔≡ ╩

∆╢ ╛ ⌐ ∂≡⁸ ─ ─ ╩ ⇔⁸

⌐⅔↑╢ ─ ╩ ╘√ ─ ╙ ⅎ╠

╣╢⁹⁹ 

∆╢ ─℮∟⁸2020 ⁸2025 ╕≢⌐ ∆═⅝

⌐≈™≡│⁸ ה ⌂ ⅎ┌ ⅜ ™⁸◖☻♩⅜

™ ─ ╩ →≡ ╦╣╢ DARPA 10─ⱪ꜡☺▼◒♩ ה ╩ ≤

⇔≡ ∆╢⁹ ⌐│⁸ⱪ꜡◓ꜝⱶהⱴⱠכꜗ☺כ PM ⅜⁸

≤⇔≡ ⌂ ╩ ⇔⁸∕─ ⌐ ⌐ ∆╢⁹╕√⁸

─ ╩♩כ◕☺כ♥☻⁸≢ ↑⁸ ─ ╡ ╖⁸ ⇔⌂

≥╩ PM ─ ⌐╟╡ ⌐ ⅎ╢╟℮⌐∆╢⁹ 

ⅎ≡⁸ ⌐ ⌐≈⌂→≡™ↄ√╘⁸ ╛ ⌂≥─ ⇔

╩ ╘√ ♃כ♦⁸╛ ⌂≥─ ה ╩⁸ ה

─ ≤ ⌐ ∆╢⁹╕√⁸ √⌂ ─ ⌐ ↑√ ╩ ℮

√╘─ ≤⇔≡⁸ ⌂≥─ ╩ ⌐ ∆╢⁹ 

⌂⅔⁸ ┘ ⌐≈™≡│⁸ ╙↕╢↓≤⌂⅜╠⁸ ⌂

─ ™ ≤⇔≡─ ⅜ ⅝™⁹ ⌐⁸ ⌐№∫≡│⁸ ⌂ ≤

⇔⌂⅜╠ ⌂ ╩ →≈≈№╢꜡Ⱳ♇♩ ⌐≈™≡⁸ ╩ ⇔

╩ ⅎ√ ─ ≤⌂╢╟℮⌂⁸ ≤⇔≡─ ╩ ╘╢↓≤⅜

↕╣╢⁹ 

                                            

 

10 ≢⁸ ⌐ ∆╢ ⌂▬ⱡⱬכ◦ꜛfi╩ ∆╢ Defense Advanced 

Research Projects Agency ≢│⁸PM ⌐ ⌂

≤ ╩ ⅎ⁸☻♥כ◕☺כ♩ ⌐╟╡⁸ ─ ╡ ╖⁸

⇔ ╩ PM ─ ⌐╟╡ ⌐ ⅎ╢ⱴⱠ☺ⱷfi♩⅜⌂↕╣≡™╢⁹∕─

≤⇔≡⁸ⱬfi♅ꜗכ ⇔™ ה▪♦▬▪⌂ ─ ⁸DARPA ─

Ⱶ♇◦ꜛfi≢№╢Ɫ▬ꜞ☻◒הⱢ▬▬fiⱤ◒♩⌂ ⅜ ⌐ ╘╠╣

≡™╢⁹ 
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ợ ꜡Ⱳ♇♩  

 ∞⅜ ⌂꜡Ⱳ♇♩─ ⌐≈™≡⁸ ⌂ ╩ ∆╢⁹

ה◒☻ꜞ⁸√╕ ⁸☿◐ꜙꜞ♥▫ ⌂≥⁸ ─ ה

─ ╙ ∆╢⁹ 
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 ꜡Ⱳ♇♩ ┼─  

 

⅜ ─꜡Ⱳ♇♩⅜ ≢ ↕╣╢√╘⌐│⁸Ɫכ♪►▼▪ ♁ⱨ♩►

▼▪╛∕╣╠─▬fi♃כⱨ▼⁸√╕⁸☻כ∕╣╠⅜ ∆╢ ⌐≈™≡⁸

⅜ ─◦☻♥ⱶ⅜●ꜝⱤ◗☻ ∑∏ ⇔≡™╢↓≤⅜ ≢№╢⁹ 

╕√⁸ ה ⌐⅔™≡╙⁸ ⅜ ≤ ─ ⅜ ∆╢↓≤≢⁸

≢꜡Ⱳ♇♩⌐ ╘╠╣╢ ╩ √∑┌⁸ ≢╙꜡Ⱳ♇♩╩ ≢⅝

╢╟℮⌂⁸ ⌐ ⇔√ ה ╩ ™≡™ↄ↓≤⅜ ≢№╢⁹ 

↓─√╘⌐╙⁸ ⅜ ─ ⌐ ≠™√ ⌂ ╩ ∆╢

⅜№╢≤≤╙⌐⁸ ⌐⅔↑╢ ╩ ∆╢√╘⁸ ≤

⌐ ─ ╩ ╘╢ ⅜№╢⁹ 

 

 Ɫכ♪►▼▪ ♁ⱨ♩►▼▪─⸗☺ꜙכꜟ ╩ ⅎ√  

  

↓╣╕≢꜡Ⱳ♇♩ ⅜ ╪≢™⌂™ ⌐ ⇔≡⁸꜡Ⱳ♇♩╩ ∆╢↓

≤≢⁸ ─ ⁸ ⌂ ⅛╠─ ⁸ ─ ╩ ╡⁸

─ ה ה ⌐ ╩╙√╠∆↓≤╙꜡Ⱳ♇♩ ─ ─ ≈

≢№╢⁹ 

☻ⱦכ◘⁸ ⁸ ⁸ ⁸꜡Ⱳ♇♩ ⅜ ↕╣≡™╢

⁸ │ ₁№╢╙──⁸ ⌂ ⌐⅔↑╢ ה ⁸ ─

ה ╖ ≡ ─ ≢│⁸꜡Ⱳ♇♩⌐╟╢ │ ™╕╕≢№╢⁹

꜡Ⱳ♇♩ ─ ♬כ◙כꜚⱦ☻꜡Ⱳ♇♩⌐⅔™≡╙⁸כ◘∟╦⌂∆⁸

ⱪꜞ⅜⌂™⁸▪כꜝ◐∏╠⅔≡╣⅝ⅎ╠≥╩☼כ ⅜ ↄⱷfi♥♫fi☻╙

≢│⌂™⁸⌂≥─ ⌐╟╡⁸ ה ⅜ ╪≢™⌂™─⅜ ≢№╢⁹ 

↓℮⇔√ ╩ ∆╢ ꜟכꜙ☺⸗⁸≡⇔≥ ╛Ⱶ♪ꜟ►▼▪⁸꜡Ⱳ♇

♩ OS─ ⁸ ⁸ⱪꜝ♇♩ⱨ◊כⱶ ≤™∫√ ⅜№╢⁹ 

 

Ⱶ♪ꜟ►▼▪ה꜡Ⱳ♇♩ OS  

─꜡Ⱳ♇♩◦☻♥ⱶ≢│⁸ ─ ⌐ ⇔≡ ⇔√Ɫכ♪►▼▪≤

♁ⱨ♩►▼▪≢ ↕╣╢↓≤⅜ ↄ⁸ ↄ─ ╛♁ⱨ♩►▼▪╩ ∆

╢↓≤│ ⇔™⁹↓╣⌐╟╡⁸꜡Ⱳ♇♩│Ɫ⁸∏╠⌂╖─▪▼►♪כ∕╣╩

∆╢♁ⱨ♩►▼▪╙ ◖☻♩≤⌂∫≡™╢⁹ 
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꜡Ⱳ♇♩╩ ∆╢Ɫ⁸▪▼►♪כ♁ⱨ♩►▼▪─ ꜟכꜙ☺⸗╩

ה ∆╢↓≤≢⁸ ⌂꜡Ⱳ♇♩◦☻♥ⱶ⌐⅔™≡ ─ ╩

∆╢↓≤⅜≢⅝⁸↓╣⌐╟╡꜡Ⱳ♇♩╩ ≢ ∆╢↓≤⅜ ≤⌂╢⁹

╕√⁸ ─♁ⱨ♩►▼▪ⱪꜝ♇♩ⱨ◊כⱶ╩ ∆╢↓≤≢⁸꜡Ⱳ♇♩⌐

≤↕╣╢ ₁⌂ ─ ╩ⱪꜝ♇♩ⱨ◊כⱶ ⌐╝∞⌡⁸꜡Ⱳ♇♩▬fi♥

│♃כ꜠◓ ─ ─ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

 

↓─╟℮⌂ ╖╩ ∆╢⌐│⁸Ɫה▪▼►♪כ♁ⱨ♩►▼▪≤╙⌐⁸

ↄ─ⱷכ◌כ⅜ ╢ ╩≈⌂← ▬fi♃כⱨ▼כ☻ ╩™⅛⌐

⁸ ∆╢⅛⅜ ≤⌂╢⁹ 

│ ╩ ∆╢ ─ ⅜ ╘╢♦ⱨ□◒♩ ⅜ ⅝⌂ ╩ ∫

≡™√⅜⁸ ─ ⌐╟╢♦ⱨ□◒♩ ─ ⇔↕╛⁸ ⌐ ∆╢

─ ─ ╕╡⅛╠ ISO ꜟכꜙ☺♦╢╝╦™ ─ ⅜↓╣╕≢

⌐⌂ↄ ╕∫≡™╢⁹╕√⁸↓╣╕≢─ ⅜ ↕╣≡⅛╠ ⅜ ╕╢≤

™℮ ╣⌐ ⇔≡⁸ │ ⌐ ∟⁸ ⅛╠ ה

ה ≤ ⇔≡ ⌐ⱪכ◖☻╩ ╣√ ╩ ⇔⁸ ╙ ╘

≡ ─ ⅜ ⌐ ⌐ ≡╢╟℮⌂ ╩≤∫≡™╢⁹ 

↓─╟℮⌐⁸꜡Ⱳ♇♩ ⌐⅔↑╢↓℮⇔√ ⌐≈™≡╙⁸ ⌐ ─

⌐╟╢ ╩ ↕∑╢─╖⌂╠∏⁸™⅛⌐ ─꜡Ⱳ♇♩

⅜ ╩ ⇔⁸ ─꜡Ⱳ♇♩ ╢∆♪כꜞ╩ ╩ ╢⅛⁸

≤™∫√ ─ ⅛╠ ⅎ╢ ⅜№╡⁸ ⅜ ⌐⅔™≡╙⁸

≤ ⌐⁸ ─ ⅛╠ ⅛≈ ⌐ ⌐╙ ╡ ╗↓

≤⅜ ≢№╢⁹ 

 

ⱪꜝ♇♩ⱨ◊כⱶ  

╕√⁸ IT ⌐⅔™≡│ ♩♇Ⱡכ♃ⱦ☻╩▬fiכ◘⌂₁ כⱣכ◘─

⌐ ⇔⁸ כ◙כꜚ─₁ │ ≢│ ⌐ꜞ◒◄☻♩≤ ─ ↑ ⇔─

╖╩ ♪►ꜝ◒─☻ⱦכ◘℮ ─ ╣⅜ ⇔≡™╢⁹ 

꜡Ⱳ♇♩ ⌐⅔™≡╙⁸ ₁⌂ ╩Ⱡ♇♩꞉כ◒⌐ ⇔⁸ כ◘⌂

ⱦ☻╩◒ꜝ►♪ ≢ ⇔╟℮≤∆╢ ⅝⅜╖╠╣╢⁹◒ꜝ►♪ כ◘√╣↕

ⱦ☻ⱪꜝ♇♩ⱨ◊כⱶ╩ ∆╢ ╛♩☻◄◒ꜞ─╠⅛כ◙כꜚ⁸│ ₁
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─ ─ ⁸™╦╝╢ⱦ♇◓♦כ♃╩ ♃כ♦─╠╣⧵⁸⅝≢⅜≥↓╢∆⌐

⅛╠ ⌂ ╩≤╢↓≤≢⁸ ─☻ⱦכ◘ה ⁸ ⌂◘ⱳכ

♩╛ ─fiꜛ◦כ♦ⱷfi◖꜠ה ╩ ∂≡↕╠⌐ ╩ ⇔ ≢

⅝╢ ⅜№╢⁹ ─꜡Ⱳ♇♩ ⌐⅔™≡╙⁸↓℮⇔√ⱪꜝ♇♩ⱨ◊

╩♃כ♦◓♇ⱶ∕⇔≡ⱦכ ╢↓≤⅜⁸ ╩ ∆╢℮ⅎ≢ ≢№╢↓≤

│ ≢№╢⁹ 

 

 ⌂  

Ⱶ♪ꜟ►▼▪ה꜡Ⱳ♇♩ OS  

꜡Ⱳ♇♩│ ⌐ ⇔≡ ⅝⅛↑╢◦☻♥ⱶ≤™℮ ⅛╠⁸ ─Ɽ♁

◖fi⌂≥≤│ ⌂╢ OS ♁ⱨ♩ ≢ ↕∑╢ ⅜№╢⁹╕√⁸ ─

꜡Ⱳ♇♩◦☻♥ⱶ│Ⱡ♇♩꞉כ◒╩ ∂≡ ⌂☿fi◘כ╛ ─꜡Ⱳ♇♩≤

↕∑╢ ⅜№╡⁸↓℮⇔√ ╩ ∆╢╙─╩꜡Ⱳ♇♩ OS╛Ⱶ♪ꜟ►▼

▪≤ ┬⁹ 

≤⇔≡ ─ ꜡Ⱳ♇♩⌐ ⇔≡ ─▬fi♃כⱨ▼כ☻╩ ∆╢

ORiN ─꜡Ⱳ♇♩ⱷכ◌כ╩ ≤∆╢ ⌐≡ ╩ ⁸

─ⱪ꜡☺▼◒♩╩ ≢☻כ♁ⱪfiכ○≡⇔≥ ⅜ ╘╠╣≡⅝√ RT

Ⱶ♪ꜟ►▼▪╛₈ ⱪ꜡☺▼◒♩₉⅛╠ √⇔♩כ♃☻⅜ V-Sido⌂≥⅜№

╢⁹╕√⁸ ⌐╙⁸ROS ╩│∂╘≤⇔≡ OROCOS⁸YARP ⌂≥ ₁

⌂ OSהⱵ♪ꜟ►▼▪ ⅜ ↕╣≡™╢⁹ 

 

 

⌐⅔↑╢꜡Ⱳ♇♩ה ◦☻♥ⱶ⌐ ⇔≡⁸IEC 61131 PLC ─ⱪ

꜡◓ꜝⱵfi◓ ⁸IEC61158 ⱨ▫כꜟ♪Ᵽ☻ ─ ⁸ISO 

15745 ▪ⱪꜞ◔כ◦ꜛfi ⱨ꜠כⱶ꞉כ◒ ⁸ISO 15704 ♦Ᵽ▬☻ⱪ꜡ⱨ

□▬ꜟ ⌂≥ ↄ─ ⅜ ↕╣≡™╢⁹ ─ ⌐ ™⁸ ♦Ᵽ▬

☻╛ⱪ꜡♩◖ꜟ⁸ ╛꜡Ⱳ♇♩⌂≥⅜ ⌐ ↕╣⁸ⱷכ◌כ │

╩ ⌐∆╢√╘ ╩ ↕∑≡™╢⁹ 

◦☻♥ⱶ≤ ◦☻♥ⱶ─╖⌂╠∏Ᵽꜞꜙכ▼♅כfi╩ ╘≡⁸∕↓≢

╦╣╢№╠╝╢ ╩◖fiⱧꜙכ♃כ ≢ ⇔⁸ ⌂⸗ⱡ─ ╡ ™

⁸ ╖ ≡⁸ ⁸ ≤ ┘≈↑╢↓≤≢ ה ─

⁸ ◦☻♥ⱶ─ ╩ ∆♪▬♠─▬fi♄☻♩ꜞ4.0כ─ ╡
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╖⅜ ↕╣≡™╢⅜⁸↓℮⇔√ ╛ ≤ ─ ◦☻♥

ⱶ╩ ∆╢√╘─ ISO/IEC 62264 ≤™∫√ ╙ ↕╣≡™╢⁹ 

꜡Ⱳ♇♩─ ≤⇔≡│™╦╝╢ ꜡Ⱳ♇♩≤꜡Ⱳ♇♩ ⌐

∆╢ ISO 10218 ⅜№╢─╖≢№╡⁸ ─♩♇ⱦ☻꜡Ⱳכ◘ ⌐

∆╢ ISO 13482 ⅜ ↕╣√⁹⌂⅔⁸ ─ ꜡Ⱳ♇♩▬fi♃כⱨ▼כ☻

ORiN │ ISO 20242-4 ─ ≤⇔≡ ↕╣⅔╡⁸RT Ⱶ♪ꜟ►▼▪─

▪▼►♩ⱨ♁│☻כ▼ⱨכ♃fi▬ꜟכꜙ☺⸗ OMG Object 

Management Group ⌐⅔™≡ ↕╣≡™╢⁹↓─╒⅛⁸IEC TC59F/WG5

≢│ ꜡Ⱳ♇♩⌐ ∆╢ ⁸ISO TC184/SC2 ⌐⅔™≡│⁸ ꜡Ⱳ♇♩─

WG3 ⁸ ꜡Ⱳ♇♩─ WG7 ⁸ ꜡Ⱳ♇♩╛♁ⱨ♩►▼

ꜟכꜙ☺⸗─▪▼►♪כⱢה▪ WG8 ⌐ ∆╢ ─ ⅜∆≢⌐ ╕∫

≡⅔╡⁸ ≤⇔≡╙ ⌂ ─╙≤↓╣╠─ ⌐◖Ⱶ♇♩⁸№╢™│

⌐ ⇔≡™ↄ ⅜№╢⁹ 

 

ⱪꜝ♇♩ⱨ◊כⱶ  

꜡Ⱳ♇♩⌐⅔↑╢ⱪꜝ♇♩ⱨ◊כⱶ≤ ┌╣╢╙─⌐│™ↄ≈⅛─ ⅜№

╢⁹ ≈⌐│⁸꜡Ⱳ♇♩▪ⱪꜞ◔כ◦ꜛfi ⁸ ≤⇔≡─♁ⱨ♩►▼

▪ⱪꜝ♇♩ⱨ◊כⱶ≢№╡⁸▪ꜟ♦Ᵽꜝfi ⅜ ⇔⁸♁ⱨ♩Ᵽfi◒─ Pepper

⌐╙ ↕╣≡™╢ NAOqi ╛⁸꜡Ⱳ♇♩ OSהⱵ♪ꜟ►▼▪≢№╢ RT Ⱶ♪ꜟ

►▼▪⁸ROS⁸ORiN⁸V-Sido ⌂≥╙ⱪꜝ♇♩ⱨ◊כⱶ≤╖╢↓≤⅜≢⅝╢⁹

╕√⁸ ⌐ ⇔≡№╢ ╩☻ⱦכ◘─ ⌐ ∆╢ ╩ ∆╢╙─

╙⁸ │◒ꜝ►♪ ─ⱪꜝ♇♩ⱨ◊כⱶ≢№╢⁹↓╣│⁸◖ⱴ♠─ KOMTR AX⁸

○ⱶ꜡fi PLC ⌐ ☻כⱬ♃כ♦╢™≡╣↕ ♩♇ⱦ☻꜡Ⱳכ◘⁸╛≤⌂

─ UNR ⱪꜝ♇♩ⱨ◊כⱶ⁸RSi ⌂≥╙↓─ⱪꜝ♇♩ⱨ◊כⱶ⌐ ↕╣╢⁹

M2M Machine to Machine: ⅜ ה ₁⌂ ╩ ∆╢↓≤≢

─ ╩ ╢ ╛ IoT Internet of Things: ₁⌂⸗ⱡ⅜▬fi♃כⱠ

♇♩⌐≈⌂⅜╡ ─ ╛ ╩ ⌐ ℮↓≤⅜≢⅝╢ ╛∕─

╙ │ ─ ─╖⌂╠∏⁸↓╣╩ ∆╢ ≡⇔≥☻ⱦכ◘⅜ ↕

╣≈≈№╡⁸↓╣╠╙ ─꜡Ⱳ♇♩─√╘─ⱪꜝ♇♩ⱨ◊כⱶ≤ ⅎ╢↓≤

⅜≢⅝╢⁹ 

꜡Ⱳ♇♩Ɫכ♪►▼▪╙╕√ⱪꜝ♇♩ⱨ◊כⱶ≤⇔≡≤╠ⅎ╢↓≤⅜≢⅝╢⁹

♁ⱨ♩Ᵽfi◒ ─Ɑ♇Ɽ⁸│כ∕─℮ⅎ⌐ ╩fiꜛ◦כ◔ꜞⱦ☻▪ⱪכ◘⌂₁
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∆╢ ≢ⱪꜝ♇♩ⱨ◊כⱶ≢№╢⁹ ꜡Ⱳ♇♩ⱪꜝ♇♩ⱨ◊כⱶ≤

⇔≡│⁸ ─ⱥꜙכⱴⱡ▬♪꜡Ⱳ♇♩ⱪ꜡☺▼◒♩≢ ╠╣⁸∕─

≢№╢ SCHAFT ─ S-ONE DARPA ─ ꜡Ⱳ♇♩ ≢ ╩

⁸∕─ Google⅜ ─╙≤≤⌂∫√ HRP-2⌂≥⅜№╢⁹ 

™∏╣─ ╙⁸ⱪꜝ♇♩ⱨ◊כⱶ⌐│⁸ ₁⌂♁ⱨ♩►▼▪⁸▪ⱪꜞ◔כ

◦ꜛfi⁸ ⁸ │≡™└⁸♃כ♦─ ⁸꜡Ⱳ♇♩Ɫכ♪►▼

▪∕─╙─⁸⅜ ╘╠╣╢⁹꜡Ⱳ♇♩ⱦ☺Ⱡ☻⌐⅔™≡│⁸ №╢ ╛◘

╩☻ⱦכ ∆╢ⱪꜝ♇♩ⱨ◊כⱶ╩ ≈ ⅜↓╣╠╩ ╘⁸↕╠⌐ ─

╩ ╘╢↓≤≢↕╠⌂╢ ⅜ ╕╢≤™∫√ⱳ☺♥▫Ⱪⱨ▫כ♪Ᵽ♇◒

⅜⅛⅛╢√╘⁸ ₁⌂ ≢ⱪꜝ♇♩ⱨ◊כⱶ╩ ⇔≡™ↄ↓

≤│ ≢№╢⁹ 

 

 2020 ⌐ ∆═⅝  

꜡Ⱳ♇♩⌐╟╢ ╩ ≢ ∆╢√╘⌐╙⁸꜡Ⱳ♇♩ OSהⱵ♪

ꜟ►▼▪╛∕╣⌐ ∆╢ ₁⌂▬fi♃כⱨ▼כ♦⁸☻כ♃ ─ ⁸↕╠

⌐│ ₁─ⱪꜝ♇♩ⱨ◊כⱶ│⁸ ─ ╡ ╖─╖≢│ ≢№╢⁹ 

↓℮⇔√ ⁸ ─꜡Ⱳ♇♩ ╩ ∆╢℮ⅎ≢⁸꜡Ⱳ♇♩ ─

≢№╢꜡Ⱳ♇♩ OSהⱵ♪ꜟ►▼▪⌐≈™≡╙ ⌂ ╩ ╘≡™ↄ↓

≤⅜ ≢№╢⁹ 

꜡Ⱳ♇♩ OSהⱵ♪ꜟ►▼▪ ≢ ∆╢▪ⱪꜞ◔כ◦ꜛfi╛ ⅜ ⅜ ╖╩

╩ꜟכꜙ☺⸗╢∆ ∆╢ ↄ─☿fi◘⁸כ꜡Ⱳ♇♩⁸♁ⱨ♩►▼▪ⱬfi♄

♩♇Ⱳ꜡⁸│כ OSהⱵ♪ꜟ►▼▪ⱬfi♄כ⅜ ╘╢ ⌐ ⌐ ⇔ ∆╢

⅜№╢⁹↕╠⌐⁸꜡Ⱳ♇♩ OSהⱵ♪ꜟ►▼▪│꜡Ⱳ♇♩─ ⌐ ∆╢

√╘⁸ ╛☿◐ꜙꜞ♥▫─ ≢╙ ⌂ ╩ √∆√╘⁸ ─

⅛╠╙ ⌐╟╢ ה ⅜ ⌂ ≢╙№╢⁹ 

↓℮⇔√ ⅜ ↕╣╢↓≤⌐╟╡⁸2020 ⌐│⁸ ⌂꜡Ⱳ♇♩⅜

⅛≈ ⌐ כ◙כꜚ⁹╢╣╠ ─ ⅛╠╙ ╛☿◐ꜙꜞ♥▫

⌐ ⇔№╢ ─ ╩ ↑√꜡Ⱳ♇♩⅜ ⌐ ╡⁸ ╛ QOL ─

⌐ ∆╢⁹ ₁⌂ ╩ ≢ ∆╢↓≤≢⁸ ─Ɫכ♪►▼

▪╛♁ⱨ♩►▼▪⅜ ╩ ≈↓≤≢⁸ ─꜡Ⱳ♇♩ ⅜ ╩ꜞ

⅜≥↓╢∆♪כ ≤⌂╢⁹ 

↓╣╩ ∆╢√╘⌐│⁸ ≢№╢ OSהⱵ♪ꜟ►▼▪№╢™│ⱪꜝ♇
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♩ⱨ◊כⱶ≤∕╣╩ ∆╢ ⌐ ⇔≡⁸ ≤⇔≡─ ╩ ⌐⇔

─ ⌐╟╢ ╩ ⅎ≡ ה ╩ ╘╢ ⅜№╢⁹∕─ ⁸

╙─≠ↄ╡⌐⅔↑╢Ⱶ♪ꜟ►▼▪⁸Ⱡ♇♩꞉כ◒ ⌐≈™≡│꜡Ⱳ♇♩─

⅛╠─ ∞↑≢│⌂ↄ⁸꜡Ⱳ♇♩ ─ ⁸ ≤ ↕╣╢

≢⁸ ™ ⅛╠─ ⅜ ≢№╢⁹ 

∕─√╘⁸ √⌐ ↕╣╢₈꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ ₉

⅜ ≤⌂∫≡⁸ ⌂ ┘ ╩ ™⁸ ─

╣╩ ⇔≡™ↄ⁹ 

 

 ⌐ ⇔√ ─ EU  

  

⁸ ꜡Ⱳ♇♩│⁸ ≤─ ⅜ ↄ⁸ ™ ⅜ ╘╠╣╢

⅜⁸ ⅜ ≢№╡⁸ ─ ─Ɫכ♪ꜟ⅜ ↄ⁸ ─

ꜞ☻◒╙ ⅛∫√⁹∕↓≢⁸ ╩ⱶכ◐☻ ∆═ↄ⁸2006 ─

≢⁸ ꜡Ⱳ♇♩─ ⌐ ∆╢ ⌐≈™≡ ⌐

⇔≡™ↄ↓≤⅜ ↕╣√⁹∕⇔≡⁸ ꜡Ⱳ♇♩ ─ ↑≢№╢

⅜ ╢∆♪כꜞ╩ ≢⁸2014 ⌐ ꜡Ⱳ♇♩─ ⌐ ∆╢

⅜ ⇔√⁹ 

ISO13482 │⁸ ╩ ↄ ꜡Ⱳ♇♩─ ≤⇔≡ ≠↑╠╣≡

⅔╡⁸ ∆╢ CE ⱴכ◒ EU ─ ≢ ╩ ↕∑╢ ⌐⁸

⌐ ─ ↑╠╣≡™╢ ⱴכ◒ │ ─ ISO13482 EN

≤⇔≡ ↑╠╣≡™╢⁹ 

⇔⅛⇔⌂⅜╠⁸EU ≢│⁸ ⌐ ≠⅝⁸ ꜡Ⱳ♇♩─ ⅜⁸

≢│⌂ↄ⁸ ≤⇔≡ ↕╣╢ ⅜№╡⁸ ─ EU ≢─

CE ⱴכ◒─ ⌐ ⅜ ∂╢ ⅜№╢⁹ 

∕↓≢⁸ ⅜ EU ≢☻ⱶכ☼⌐ CE ⱴכ◒╩ ≢⅝╢╟℮⁸ EU

≢─ ╩ ∫≡™ↄ⁹ 

 

 ⌂  

EU ≢ ꜡Ⱳ♇♩─ EU ⌐⅔↑╢₈ ₉≤₈ ₉─

⅝⌐ ∆╢◖fi☿ⱪ♩╛ ⅎ ⌐≈™≡ ╩ ℮≤≤╙⌐⁸ ꜡Ⱳ♇

♩─ ⌐ CE ⌐ ─ ╩ ⅎ╢↓≤─≢⅝╢●▬♪ꜝ▬fi╩
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EU ≢ ⇔≡™ↄ⁹ 

 

 2020 ⌐ ∆═⅝  

─ ꜡Ⱳ♇♩─ ⅜ ≢ ISO13482 ╩ ⇔√ ⁸EU ≢

☻ⱶכ☼⌐ CE ⱴכ◒╩ ≢⅝╢╟℮⌂ ⅜ ↕╣⁸ ꜡Ⱳ♇♩

⅜⁸ ─╖⌂╠∏⁸ ─ ₁⌂ ≢ ↕╣⁸ ╛

≤™∫√ ↄ─ ⌂ ╩ ⇔≡™ↄ⁹ 

 

 ꜡Ⱳ♇♩─Ⱡ♇♩꞉כ◒ ╩ ╘╢√╘─  

  

M2M ╛ IoT ⅜ ∆╢ ⁸꜡ Ⱳ♇♩│▬fi♃כⱠ♇♩ ─Ⱡ♇♩꞉כ◒≢≈

⌂⅜╣⁸꜡Ⱳ♇♩ ─ ╛⁸ ≢─ AI ⌐╟╢ ⁸ ◒─♃כ♦√⇔

ꜝ►♪ ≢─ ה ⁸ ⌂ ™ ⅜ ↕╣╢⁹ ⁸ ─

√╘⌐│⁸꜡Ⱳ♇♩─ ה ╛Ɫה▪▼►♪כ▪ⱪꜞ◔כ◦ꜛfi─ ™⌐

╦╠∏⁸☿fi◦fi◓ה ⁸AI ─℮∟⁸꜡Ⱳ♇♩─Ⱡ♇♩꞉כ◒

╩ ╘╢ ≢ ⇔≡ ⌂ ₈ ⱪꜝ♇♩ⱨ◊כⱶ₉ ─ ⅜

≢№╡⁸ ⅜ ⅜ ∆╢↓≤⅜ ≢№╢⁹ 

⇔√⅜∫≡⁸↓─╟℮⌂꜡Ⱳ♇♩─Ⱡ♇♩꞉כ◒ ╩ ∆╢√╘⌐

⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢ ─ ⅜ ≤⌂╢⁹ 

 

 ⌂  

꜡Ⱳ♇♩─Ⱡ♇♩꞉כ◒ ⌐⅔↑╢ ╛ ⌐≈™≡│⁸ ⅜

─ ⌐╟╡⁸ ITU ⌐⅔™≡ ─ ╩ ╘≡⅔

╡⁸ ⅝ ⅝⁸ ╛⅛⌂ ⌐ ∆╢⁹╕√⁸꜡Ⱳ♇♩ ─ ╩ ∆

╢√╘─ ⱪ꜡♩◖ꜟ╛⁸ ─꜡Ⱳ♇♩╩ ∆╢√╘─ ⌐ ∆╢

╙ IEEE ≢ ╘╠╣≡⅔╡⁸ ⌐ ⌐ ⇔

≡™ↄ⁹ 

 

 2020 ⌐ ∆═⅝  

⁸ ╛ ⌂≥⁸ ─ ╡─№╠╝╢╙─⅜꜡Ⱳ♇♩ ⇔⁸Ⱡ♇♩

꞉כ◒≤ ┘ ⅝╩ ╘≡™ↄ↓≤⅜ ↕╣╢⁹↓╣╠─꜡Ⱳ♇♩⅜

╖ ∆ ⌂ ╩⁸M2M ╛ IoT ≤™∫√◦☻♥ⱶ╩ ⇔≡ⱦ♇◓♦כ♃
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≤⇔≡ ה ה ∆╢↓≤⌐╟╡⁸ √⌂꜡Ⱳ♇♩─ ⅜

⇔⁸ ─ ╛ ─ ⌐ ∆╢↓≤⅜ ↕╣╢⁹ 

₈꜡Ⱳ♇♩ ₉ ⌐⅔↑╢꜡Ⱳ♇♩─Ⱡ♇♩꞉כ◒ ⌐ ⇔≡│⁸

⅜ ⅜↓╣╕≢⌐ ∫√ ≤ ╩ ⅛⇔≡⁸ ⱪꜝ♇♩ⱨ◊כⱶ⌐

∆╢ ─ ╩ ∆╢≤≤╙⌐⁸↓╣╩ ⇔√ ─ ╩⁸

⅜ ⅜ ⌐ ↑≡╟╡ ↄ ⇔≡™ↄ↓≤≢⁸ ─꜡Ⱳ♇♩ ⌐

⅔↑╢ ⅜ ─ ╩ ⇔≡™ↄ⁹ 
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 ꜡Ⱳ♇♩ ⱨ▫כꜟ♪─  

  

─№╠╝╢ ≢꜡Ⱳ♇♩⅜ ↕╣⁸ ⌂ ╩ ∆╢≤™℮

₈꜡Ⱳ♇♩ ₉≢ ∆ ─≤⅔╡⁸꜡Ⱳ♇♩│ ⌐ ≢ ╦╣╢

↓≤≢∕─ ⅜ ↕╣╢⁹ 

↓─╟℮⌂ ⅛╠⁸ ⌐ ↕╣╢ ─ ─☻♥♇ⱪ≤⇔≡⁸ ⌐

꜡Ⱳ♇♩⅜ ╦╣╢ ≤ ─ ≢ ╩ ™⁸ ⌂ ╩

℮↓≤│ ⌂ⱪ꜡☿☻≢№╢⁹ 

⁸ ⌐꜡Ⱳ♇♩╩ ⇔√ ⌐ ∂╢ │⁸ ₁⅜ ≢⅝⌂™

╙─╙ ╘ ≢№╢⁹╟╡ ⌂꜡Ⱳ♇♩╩ ⌐ ↕∑╢√╘⌐╙⁸

⌐ ╢ ╩ ⌐ ∆╢≤≤╙⌐⁸ ⌐ ∆╢ ─₈

™ ₉╩ ╘╢√╘─ ⅜≢⅝╢ ╩ ∆╢↓≤⅜ ≤⌂╢⁹ 

↓─╟℮⌐⁸꜡Ⱳ♇♩─ ╛ ┼─ ╩ ↕∑╢√╘⌐│⁸

╛ ⌐ ╢ ∞↑≢⌂ↄ⁸꜡Ⱳ♇♩─ ≤ ─ ⇔≤⌂

╢ ⱨ▫כꜟ♪╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

 №╢꜡Ⱳ♇♩ ⱨ▫כꜟ♪ ─  

⅜ ⌐⅔™≡│⁸ ╩ ⇔√╙─╛⁸ ─

≤⇔≡⁸ ⌂ ─╙≤≢ ⌐ ⅜ ⅎ╢ ≤⇔≡⁸

─╟℮⌂ ⱨ▫כꜟ♪⅜ ∆╢⁹ 

 

ợ ▬fiⱨꜝ ꜡Ⱳ♇♩ ה ─  

 ─ ⌐⅔™≡⁸ הꜟfiⱠ♩ה ⁸ ה

⌐ ∆╢꜡Ⱳ♇♩ ─ ╩  

 

ợ ↕⅜╖꜡Ⱳ♇♩ ⌐⅔↑╢  

 ≤⌂∫√ ╩ ⇔√ⱪ꜠ ⱨ▫כꜟ♪─ ╛ ⌐

⅔↑╢ ꜡Ⱳ♇♩─ ⌂≥⁸ ⌐╟╢ ─

╩  

 

ợ ☿fi♃כ  

 ─ ⁸ ─כ♄כꜞ ╩ ™⁸ ⌐│
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≤⇔≡╙ ∆╢ ≢№╡⁸ ꜡Ⱳ♇♩─ ⌐╙

 

 

ợ ꜡Ⱳ♇♩ ☿fi♃כ ≈ↄ┌  

 ꜡Ⱳ♇♩─ ISO13482 ─√╘⌐⁸ ⁸

⁸ ⁸EMC ⁸18 ─ ╩  

 ╩ ⇔≡⁸ ⌐ ─꜡Ⱳ♇♩⅜ ISO13482 ╩  

 

 ⌐⅔↑╢꜡Ⱳ♇♩ ─ ⌐ ≢⅝╢ ─  

꜡Ⱳ♇♩─ ⌐╙ ≢⅝╢ ≤⇔≡ ─ ⅜№╢⁹ 

 

ợ TEEX Disaster City ♥◐◘☻  

fi◓⁸♬כ꜠♩─  ╩ ∂≡ ─ ⁸

╩ ╢↓≤╩ ≤⇔√  

 1997 ⌐ ↕╣√♥◐◘☻ A&M ─ ≢№╡⁸Ⱪꜝ▬♩fi

⁸ כ♃fi◓☿fi♬כ꜠♩ ⅛╠ ↕╣⁸

80 ─ ─℮∟ 90 95 ╩ ≢  

 ≢ ⁸ ≢ ─ ⁸ ╙  

 

 ꜡Ⱳ♇♩ ⱨ▫כꜟ♪ ─ ⌐ ╢ ⅎ  

∆╢ ─꜡Ⱳ♇♩ ⱨ▫כꜟ♪─ ⌐≈™≡⁸ ─

≢─ ≤╙ ⇔≈≈⁸꜡Ⱳ♇♩ ─ ⌐ ↑≡⁸ ╛ ⅜

∆╢ ╩◘ⱳ⁸⌐╙≥≥╢∆♩כ ⌐ ∂⁸ ─

╛⁸ ⇔™ ╩ ∆╢ ─ ╩ ╘≡™ↄ⁹ 

∕─ ⌐│⁸꜡Ⱳ♇♩ ╩ ℮ ─ ⅜ ╕╡⁸∕─ ╘╢

╩ ⌐ ∆╢↓≤⌐╟∫≡⁸ ─ ≤ ⌂ ™ ─

⌐ ⅜╢╟℮⌂ ╩ →⁸ ⌐╦√╡▬ⱡⱬכ◦ꜛfi─ ≤⌂╡ ↑

╢╟℮⌂ ╩ ∆↓≤⅜ ≢№╢⁹ ⌐⁸꜡Ⱳ♇♩ ⱨ▫כꜟ

♪╩ ∆╢ ≢⁸ ⌐╦√╡ ⌐ ↕╣╢╟℮⌐∆╢√╘⌐ ∆

═⅝ ╩ ∆⁹ 

. ─ ⌂≥⁸꜡ Ⱳ♇♩ ─√╘─ ⌂ ≤⁸ ─

⌐ ╠╣∏⌐ ≢⅝╢ ⅜ ↕╣≡™╢↓≤ 
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. ⱤⱩꜞ♇◒☿◒♃כ⌐ ╢№⅜☼כ♬─ ≢№╡⁸ ─ ╙

⌐ ╘╢↓≤ 

. ∕─꜡Ⱳ♇♩ ⱨ▫כꜟ♪╩ ™√ ⅜⁸ ⁸

⁸ ≢ ≢⅝╢⌂≥⁸ ╩ ⇔∆╢╟℮⌂ ⅛≈

⌂ ⅜ ≠↑╠╣≡™╢↓≤ 

. ╛ ⁸ ⅜ ⅛≈ ⌐ ∆╢↓≤ 

↓℮⇔√ ╩ ⌐ ⇔⁸ⱨ▫כꜟ♪꜡Ⱳ♇♩╩ ≤⇔√ ─ ⅝

╩ ∆╢√╘⁸ √⌂ ⱨ▫⁸≡⇔≥♪ꜟכ ⌐₈ ╡꜡Ⱳ

♇♩ ₉ ╩ ↑⁸ ה ה ─№╠╝╢ ⌐⅔↑╢꜡Ⱳ

♇♩ ─ ≤∆╢↓≤╩ ∆⁹ 
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2020 ⌐ ↑≡꜡Ⱳ♇♩─ ╩ →≡™ↄ√╘⌐│⁸ ₁⌂ ≢꜡Ⱳ♇

♩⌐ ∆╢ ╩ ∆╢ ⅜ ≤⌂╢⁹ ⌐⁸꜡Ⱳ♇♩─ ╩ ℮

⌐ ⅎ⁸♁ⱨ♩►▼▪ ╛ SIer ⁸↓╣⅛╠─꜡Ⱳ♇♩ ─ ≤⌂╢

⌐≈™≡│⁸╟╡ ∕─ ⅜ ∆↓≤⅜ ↕╣╢⁹ 

╕√⁸↓╣╕≢꜡Ⱳ♇♩╩ ⇔≡↓⌂⅛∫√ ⌐⅔™≡│⁸ ⁸

≢ ⌐꜡Ⱳ♇♩≤ ∆╢ ⌐№╢ ₁⅜ √⌐꜡Ⱳ♇♩⌐ ∆╢ ╛

ⱡ►Ɫ►╩ ∆╢ ⅜№╢⅜⁸∕─ ⌐≈™≡╙ ╩ ╘╢

⅜№╢⁹ 

↓╣⅛╠─꜡Ⱳ♇♩ ╩ ⅎ╢ ≢│⁸꜡Ⱳ♇♩∕─╙── ∞↑≢⌂

ↄ⁸IT ─ ╙ ╦∑√ ⌂ ╩ ∆╢ ╩ ∆╢ ⅜№

╡⁸∕─√╘⌐ ⌂ ⌐≈™≡ ₁⌂ ⅛╠ ╩ ™⁸ ╩ ╘≡

™ↄ↓≤⅜ ≢№╢⁹ 

 

 ─  

─ ≢№╢ SIer⁸ ⌐꜡Ⱳ♇♩╩ ∆╢ ⌐⅔™≡ ⌐ ─

ⱪ꜡☿☻ה◦☻♥ⱶ╩ ≢⅝╢ ⌐≈™≡⁸2020 ⌐ ↑√ ™

⌐⅔↑╢ ה ╩ ⅎ╢ ≢│⁸ ≢ ╩ ↕∑╢↓≤≢

╩ ∆╢ OJT ╛⁸ ⅜ ⇔∕℮⌂ ⌐≈™≡ OB

╩ ∆╢ ─╒⅛⁸ ╠╣√ ╩ ⇔≡ ⅛∆ ⅛╠⁸SIer

כ◙כꜚ≥ ⅜ ╩ ⇔ ≤⌂∫≡◦☻♥ⱶ ╩ ╘╢↓≤≢

ⱡ►Ɫ►─ ≤ ─ ╩ ╢≤™℮ ╙ ⅎ╠╣╢⁹ 

⌐⁸OJT ─ ⌐ ⇔≡│⁸ ─ ≤

↕∑≡ ℮ ⁸ ⌐≤∫≡▬fi☿fi♥▫Ⱪ⅜ ↄ ╖≤∆╢↓≤≢⁸

⌂ ⅜ ╠╣╢↓≤⅜ ↕╣╢⁹ 

 

 

ợ ₈꜡Ⱳ♇♩ ₉╩ ⇔√ SIer ─  

 ꜡Ⱳ♇♩ ┘ ⌐⅔™≡⁸SIer ⅜ ─

≤⇔≡ ⌂ ╩ ≥↓╢∆≥ⱶכ◐☻℮ ⌐╟╡⁸SIer

─ ה ╩ ╖ →⁸OJT ≢ SIer ╩ ∆╢ 
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⌐☼כ♬⁸⌐╠↕ ≠™√ ╛ ─ ⅜ ≢№╡⁸

∑≡↓╣╠╩ ⇔≡⁸ ⅜ ⌐⅔↑╢꜡Ⱳ♇♩ ╩ ℮ ─ ╩

∆╢↓≤⅜ ≢№╢⁹ ⌐ ╩ ╖ ╦∑╢ SIer ╛ ╛ ╩

∆╢ ─ │ ≢№╢⁹↕╠⌐⁸ ≢─ ⱡ►Ɫ►─ ⅜

→↕╣╢╟℮⁸ ⌂ ╩ ∂≡™ↄ⁹ 

↓─√╘⌐│⁸ ╛ ─ ⌐⅔™≡│⁸IoT ⌐ ∆╢

⌂◌ꜞ◐ꜙꜝⱶ╩ √⌐ ∆╢≤≤╙⌐⁸ ╛ ╩ ⅝≈↑⁸

≤ ⅜ ⌐ ∫≡™ↄ╟℮⌂ ⌂ⱪ꜡☺▼◒♩─ ⌐╟╡

╩ ⇔≈≈⁸ ─╖⌂╠∏⁸ ⌐╙ ∆╢ ╩ ∆╢↓≤

⅜ ≢№╢⁹ 

╕√⁸꜡Ⱳ♇♩ⱷכ◌כ∞↑≢⌂ↄ⁸꜡Ⱳ♇♩ꜚכ◙כ╙ ≤⇔√

↑ ─ ╛⁸ ה ─ ⌐╟╡⁸ ≢꜡Ⱳ♇♩

⌐ ∆╢ ה ה ⅜ ⅛╢ ─ ⌐≈™≡ ╩ ╘╢

⅜№╢⁹ 

↕╠⌐⁸₈꜡Ⱳ♇♩⅜ ≤⌂╢ ₉─ ⌐ ↑≡│⁸ ╛ ה

⌂≥─ ⌂≥≤╙ ⇔≈≈⁸ ⅛╠ ⌐

꜡Ⱳ♇♩⌐ ∆╢ ╩ ↄ ╠⇔╘⁸ ⌐꜡Ⱳ♇♩⌐ ⇔╖ ™↓⌂∆

╩ ↕∑╢╟℮ ╡ ╗↓≤⅜ ≢№╢⁹ 

 

 

ợ ↑ ─  

 SIer ─ ─ ה ─ ─√╘⁸ ↑─ ─

⌐≈™≡⁸ ≤ ⅜ ⇔≡ ╩ ℮ 

 

⌂ ⌐≈™≡│⁸∕╣∙╣─ ה ⌐⅔™≡⁸ ⅛≈

⌐ ╩ ≢⅝╢ ╩⇔∫⅛╡≤ ╘√ ≢⁸∕╣∙╣─

⅜ ⌐ ∆╢╟℮ ╡ ╗ ⅜№╢⁹ 

 

 

ợ ⱪ꜡◓ꜝⱶ START ─  

 ─ ⱡ►Ɫ►╩ ∫√ ╩ ⇔⁸ ─ ☼כ◦
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─ ╩ ⅎ√ ╩ ∆╢ ─ ≢⁸꜡Ⱳ♥▫◒☻ ╙

╘√ ─ ╩ ≡⇔≥☼כ◦ ∆╢ ╩ ⁹ 
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 ꜡Ⱳ♇♩ ─  

  

꜡Ⱳ♇♩╩ ⌐ ⇔╟℮≤∆╢ ⁸∕─꜡Ⱳ♇♩ ⅜ ∆╢≢№╤

℮ ─ ⌐ ∆╢↓≤⅜ ↕╣╢⁹∕─ ⅜⁸ ╛

─ ⌐ ╠⇔≡∕←╦⌂™≤ ↕╣╢ ⁸ ─ ╛ ─

⁸ √⌂ ─ ⌂≥ ─ ⅜ ╘╠╣╢⁹ 

ⅎ┌ ≢│⁸ ╡ ≡╛ ⌂ ─ ─꜡Ⱳ♇♩─

⌐ ꜟכꜟ√↑ ⁸ ה ≢│꜡Ⱳ♇♩ ╩

∆╢ ╡ ─ ─ ≠↑─ ⌂≥⅜ ⅎ╠╣╢⁹╕√⁸ ─

√╘─ ↄ─ ╙ ∆╢⁹ 

│ ─꜡Ⱳ♇♩ ≢№╡⁸ ─ ⅜╕∞ ↕╣≡

™╢╙──⁸ ╛♪▬♠⁸ ⌂≥─ ⌐ ↕╣≈≈№╢ ⁸

≢꜡Ⱳ♇♩ ה ╩ ↕∑╢√╘⌐│⁸ ⁸꜡Ⱳ♇♩─ ╩

≤⇔√ ꜟכꜟ┘ ─ ─ ⅛╠Ᵽꜝfi☻─≤╣√ ╩

∆╢≤ ⌐⁸ ─ ⅛╠꜡Ⱳ♇♩─ ╩ ∆╢√╘─ꜟ

ꜟכ ╡⅜ ≢№╢⁹ 

↓╣╕≢╙⁸ ─ ╩ √∑┌ ≢ ℮↓≤⌂ↄ ≤꜡Ⱳ♇♩─

⅜ ≤⌂╢ ⌐⅔↑╢ 80W ─ ╛⁸ ꜡Ⱳ♇♩

─ ≢№╢ ISO13482 ⅜ ↕╣ ⌐ ⇔√ ⅜

≢⅝╢ ╩ ∆╢⌂≥⁸ ≤ ꜟכꜟ─ ─ ⌐⅔

™≡ ╡ ╪≢⅝√⁹ ╙⁸ ⌐ ∆╢꜡Ⱳ♇♩╩ ─ ≢

⌐ ⅛⇔⁸ ⌐ ╣╢꜡Ⱳ♇♩ ℮⁸╟╢⅝≢⅜≥↓╢⌂≥☻כ◔כꜛ◦─

⌐⁸ ╩ ╘≡™ↄ⁹ 

 

ה  ─ ≤ 2020 ⌐ ↑√▪◒◦ꜛfiⱪꜝfi 

2020 ╕≢╩ ⅎ╢≤⁸ ≢꜡Ⱳ♇♩─ ⌐╟∫≡ ╩ ╡

℮╢ ה ╩ ⇔⁸꜡Ⱳ♇♩⅜ ╩ ≢⅝╢

╩ ∆╢ ⅜№╢⁹∕─ ≤⇔≡⁸꜡Ⱳ♇♩ ⌐ ∆╢ ─

│∕─√╘─ ⌂ ≢№╡⁸ᵑ꜡Ⱳ♇♩╩ ⌐ ∆╢√╘─

┘ √⌂ ה ─ ⁸ᵒ ─ ⅛╠ ≤⌂╢

╖─ ⌐ ↑⁸ ⌐ ∆═⅝ ≤▪◒◦ꜛfiⱪꜝfi╩ ─≤

⅔╡ ∆╢⁹ 
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╩ ╘╢ ≢│⁸ ⅎ┌꜡Ⱳ♇♩⌐ ∆╢ ─╟℮⌐⁸

≢─ ╩ ≤⇔√ ⌂ ╩ ∆╢↓≤╙

≢№╢⁹ 

╕√⁸ ⌂℮╟╢∆♪כꜞ╩ ⇔™꜡Ⱳ♇♩─ ─ ╩ ↕∑╢

═ↄ⁸₈꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ ₉╩ ⌐ ⁸ ╩ ⇔⁸

⌂ ╩ ╘≡™ↄ⁹∕─ ⁸ ─ ≤ ⇔⁸ ∆╢

╩ ⇔√ ⌂ ╩ ╘╢⁹↕╠⌐ ↕╣√ ≢ ≢⅝╢꜡

Ⱳ♇♩─Ɫכ♪ ⁸♁ⱨ♩ ─ ≤─ ≢ ⇔⁸꜡Ⱳ♇♩

Ᵽꜞ▪ⱨꜞכ ─ ╩ ∆╢⁹ 

 

ᵑ ꜡Ⱳ♇♩╩ ⌐ ∆╢√╘─ ┘ √⌂ ה ─

 

(▪) ꜡Ⱳ♇♩─ ╩ ⅎ╢ √⌂ ◦☻♥ⱶ─  

꜡Ⱳ♇♩─ ⁸꜡Ⱳ♇♩⅛╠─ ─♃כ♦─ ⁸꜡

Ⱳ♇♩⅜ ╩ ∆╢√╘─☿fi◦fi◓⌂≥⁸꜡Ⱳ♇♩⌐⅔↑╢

─ │⁸ ─ ⌂ ≤│ ⌂╢⁹↓─√╘⁸

√⌂ ◦☻♥ⱶ≤⇔≡─ꜟכꜟ ╡╩ ℮⁹ 

ꜟכꜟ─↓ ╡⌐№√∫≡│⁸꜡Ⱳ♇♩─ ╛ ╩

⇔⁸ ⅜ ─ ╩ ╕ⅎ√ ≢⁸ ─ ◦☻♥ⱶ≤─

╩ ╢↓≤⌂≥⌐╟∫≡꜡Ⱳ♇♩─ ⌐ ⇔√

╛ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

╕√⁸ ─ ─√╘─ ⌐⅔™≡│⁸ ⌂

─ ⅜ ICAO ╛ ITU

≢ ╘╠╣≡™╢↓≤╩ ╕ⅎ⁸ ⅝ ⅝ ⌂ ⌐≈™≡╙

∆╢↓≤⅜ ≢№╢⁹ 

⌂⅔⁸ ⌐ ≢│₈꜡Ⱳ♇♩ ◦☻♥ⱶ─ ₉

⌐⅔™≡⁸↓╣╠꜡Ⱳ♇♩─ ╩ ⅎ╢√╘─ √⌂ ◦☻

♥ⱶ─ ⌐ ↑√ ╩ ╘≡™╢≤↓╤≢№╢⁹ 

 

(▬)  

─ ⅜ ↕╣╢⁸ ≢ ⌂ ⅝╩ ≤⇔√

꜡Ⱳ♇♩ ⁸꜡Ⱳ♇♩ ╩ ⇔√╙─╩ ╗ ⌐≈
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™≡⁸ ⌐ ≠ↄ ─ ╩ ╡⁸

─ ⅛╠ ╕≢─ ⌂ ╩⁸ ⌐≈™≡

│ 14◌ ⁸ ⌐≈™≡│ 10◌ ≤∆╢↓≤╩ ⇔≡™ↄ⁹ 

 

(►)  

꜡Ⱳ♇♩ ╩ ⇔√ ⅜☼כ♬─ ╕╢ ⁸ ╛

⌐ ⇔ ⌂ ╩ ℮↓≤≢⁸ ─ ⅝╩ ↕∑╢

⅜№╢⁹ 

∕─√╘⁸ ⌐ ≤⌂∫≡™╢ ─ ⌐≈

™≡⁸ ה ─ ─ ╩ ╡⁸ ⌐ ⌐

≤∆╢⁹ ⌐│⁸ ─ ⌐ ∆╢ ─

╛ ⌐⅔™≡ ≢⅝╢ ─ ╛⅛⌂ ╩ ℮╒⅛⁸ √

⌂ ─ ⌐≈™≡╙₈ ₉ ┘₈

₉╩ ⌐ ∂≡ ∆╢⌂≥⁸

∆╢⁹ 

 

ה (◄)  

꜡Ⱳ♇♩╩ ╘≤∆╢ ꜡Ⱳ♇♩─ │

⌐⅔™≡ ⌐ ⇔≡™╢⁹ ⌐⅔™≡ ⅜ ⅜

⌐ ≈⌐│⁸ ⌐╟╢ ⌂╢ ─ ⁸∕─√╘─ ⅛

╠─ ⌂ⱨ▫כ♪Ᵽ♇◒⅜ ≢№╢⁹ 

⇔⅛⇔⁸ ⁸ ꜡Ⱳ♇♩│⁸∕─ ─

│ ─ ⌐╟╡⁸ │ ≤⌂╡⁸

╩ √↕⌂↑╣┌ ≢ ─ ⌐ ∆╢↓≤⅜≢⅝⌂™

⅜⁸ ─ ╩ ⅎ┌⁸ ─ 26

67 55 ⌐ ≠ↄ ─ ╩ ↑╢↓≤⌐╟╡⁸ ╩

∆╢↓≤⅜ ≤⌂╢⁹ 

⁸ ≈ↄ┌ ≢│ ╩ ⇔⁸ ꜡Ⱳ♇

♩─ ⅜ ╦╣≡⅔╡⁸2014 ⌐ ─₈

ה ₉─ ╩ ╕ⅎ≡⁸2014 ⌐ ↕╣

√₈ ₉─ ╙ ╘⁸↓℮⇔√ ꜡Ⱳ♇♩─

™⌐≈™≡ ⇔≡™ↄ⁹ 
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╕√⁸ ─ ⌐≈™≡╙⁸ Ⱡ♇♩꞉כ◒

⌐⅔™≡ 26 ↕╣√ ITS ꜡ה

⌐ⱴ♇ⱪ♪כ ≠⅝⁸☺ꜙⱠכⱩ ≤─ ╩ ╕ⅎ≈≈ ╩

╘╢⁹ 

↕╠⌐⁸ ≢│⁸ כ♃◒ꜝ♩ ─ ⅜ ⌐ ⅛

℮ ⌐ ╩ ∆╢↓≤⅜≢⅝⌂™⁹↓─ ™⌐≈™≡╙⁸ ⌐

≤─ ╩ ⇔√ ≢⁸ ─ ╩ ™≈≈⁸ ╩

╘≡™ↄ⁹ 

 

(○) ꜡Ⱳ♇♩  

╩ ╘≤⇔≡⁸ ꜡Ⱳ♇♩ UAV ┼─ │ ↄ⁸

∕─ ⅜ ╕╣╢⁹⇔⅛⇔⁸↓℮⇔√꜡Ⱳ♇♩⌐ ∆╢

⌂ │ꜟכꜟ ⌐⌂∫≡™⌂™⁹∕─√╘⁸ ™╦╝╢

⌐≈™≡│⁸ ─ ╩ ╘⁸ ⌂ ⅜ ─ꜟכꜟ╢∆

╛ ╙ ╘⁸ ╩ ╘≡™ↄ⁹ 

╕√⁸ ⌐╟╡ ⌐ IFR ≢ ╩ ℮

◦☻♥ⱶ ⌐≈™≡│⁸ ICAO

≢─ ─ ⌐ ⇔⁸2019 ⌐ ↕╣≡™╢

─ ╩ ╕ⅎ ꜟכꜟ ╩ ╘╢⁹ 

 

(◌) ▬fiⱨꜝ─ ה  

▬fiⱨꜝ─ ה ⌐⅔™≡│⁸ ⌐╟╢ ⅜ ≤↕╣⁸

₈ ₉⌐╟╢ ⅜ ╘╠╣≡™╢ ⅜№╡⁸ ─ ה

─ ⌂╢ ─√╘⁸2014 ⅛╠ ⇔√₈ ▬fiⱨꜝ

꜡Ⱳ♇♩ ₉⌐╟╢▬fiⱨꜝ─ ┘ ⌐

╢ ╛ ─▬fiⱨꜝ─ ⌐ ╢

╩ ╕ⅎ⁸ ⌂꜡Ⱳ♇♩⌐≈™≡⁸ ה ⌂ ╩

╘╢⁹ 

 

(◐) ●☻  

─ ▬fiⱨꜝ⌐ ⅎ⁸ⱪꜝfi♩ ─ ▬fiⱨꜝ⌐⅔™≡╙⁸

─ ╩ ≤⇔√ ⌐ ⇔⁸ ─ ≤⌂╢╟℮꜡Ⱳ
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♇♩ ╩ꜟכꜟ ⇔≡™ↄ ⅜№╢⁹ 

∕─√╘⁸╕∏│ ⌐☼כ♬ ≠ↄ ┘ⱪꜝfi♩ ╩

⇔√ ה ╩ ⌐ ╘⁸ ≢ ≤⌂╢ ╩ ╠⅛⌐⇔

√ ≢⁸꜡Ⱳ♇♩⌐╟╢ ⌐ ╢ ⌐≈™≡ ╩ ╘≡™ↄ⁹ 

 

ᵒ ─ ⅛╠ ≤⌂╢ ╖─  

(▪) ⁸  

꜡Ⱳ♇♩⅜ ─ ₁⌐╕≢ ╡ ╖⁸↕╠⌐ ⌐╟╡⁸

╛ ╩ ∆╢ ꜡Ⱳ♇♩─ ⅜ ∆

╢ ╩ ≤∆╢≤⁸ ─ ─ ╩ ╢√╘─ ─

⅜ ≢№╢⁹꜡Ⱳ♇♩⌐ ∆╢ ⅜ ⇔√ ─

⁸ ─№╡ ╛⁸ ╛ ⌂ ─ ╩

╕ⅎ√⁸ ≤⇔≡ ╡ ╦╣╢ ⌐ ∆╢ ─№╡ ⁸

─ ─ ⌐≈™≡⁸꜡Ⱳ♇♩╩ ≤⇔≡™⌂™

≢─ ™⌐≈™≡ ⅜ ≢№╢⁹ 

∕─√╘⁸ ⌐ ≠⅝ ↕╣╢ ─ ╩ ╕ⅎ⁸

⌂ ╛ ─ ╩ ╘≡™ↄ⁹ 
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 ꜡Ⱳ♇♩ ─  

  

╩ ∆ ≢⁸ ╩ ⇔ ∆╢↓≤─ ⅝⌂ ⌐≈™≡

│ ╩ √⌂™⁹ │⁸ ™ ⌐ ⇔⁸∕─ ₁─ ┼─ ⅝

⌂⸗♅ⱬכ◦ꜛfi╩ ⅎ╢≤≤╙⌐⁸ ⌐≤∫≡╙⁸ ─ ╩

⇔≡ ╩ ∆╢ ≤⌂╡⁸∕─ ⌐ ⅜ ≡╢≤™℮ ╙

≢⅝╢⁹↓─√╘⁸꜡ Ⱳ♇♩ ⌐≈™≡╙ 2006 ╟╡₈꜡Ⱳ♇♩ ₉

┘ ─ ╩ ⇔⁸ ─ ┼─

╛ ─ ™꜡Ⱳ♇♩╩ ⇔≡™╢⁹ 

≢│⁸ ╕≢≢ 63 ╩ ⇔⁸ ꜡Ⱳ♇♩ⱷכ◌כ─╖

⌂╠∏⁸ ⌂ ╩ ≈ ⱬfi♅ꜗ⁸╛כ꜡Ⱳ♇♩╩ ™≡

╩ כ◙כꜚ√⇔ ⌂≥⁸ ₁⌂ ╩ ╡ →⁸ ┼─ ≤⇔

≡ ⅝⌂ ╩ √⇔≡⅝√⁹ 

↓─╟℮⌐ ╩ ╖ ⌡≡⅝√꜡Ⱳ♇♩ ⌐≈™≡⁸↓╣╕≢─ ╩

⅛⇔⌂⅜╠⁸꜡Ⱳ♇♩ ─ ⌐ ↑√ ─ ╩ ↕∑╢

≤⌂╢╟℮⁸꜡Ⱳ♇♩ ╩ ≤⇔≡ ⅛⇔≡™ↄ ╖┼≤

↕∑╢⁹ 

 

 ─  

⁸ ─ ≢ ⅜ ╦╣≡™╢⁹ 

ᵑ₈ ꜡Ⱳ♇♩ ₉ 

⌂≥─ ╩ ℮꜡Ⱳ♇♩⅔╟┘◦☻♥ⱶ 

ᵒ₈◘כⱦ☻꜡Ⱳ♇♩ ₉ 

○ⱨ▫☻⁸ ⁸ ≢ ╩☻ⱦכ◘ ℮꜡Ⱳ♇♩⅔╟┘◦☻♥ⱶ 

ᵓ₈ ה ₉ 

ה ⁸ ⁸ ה ≢ ∆╢꜡Ⱳ♇♩⅔╟┘

◦☻♥ⱶ 

ᵔ₈ ▪▼►♩ⱨ♁ה ₉ 

꜡Ⱳ♇♩─ ╩ ∆╢ ⁸ ╕√│♁ⱨ♩►▼▪ 

ᵕ₈꜡Ⱳ♇♩ⱦ☺Ⱡ☻ ₉ 2012 ╟╡  

꜡Ⱳ♇♩╩ ⇔⁸ ∆╢ⱷכ◌כ╛ ⁸◦☻♥ⱶ▬fi♥◓꜠כ♃כ

꜡Ⱳ♇♩─◘כⱦ☻╛ ⌐≈⌂→√ ⁸╕√∕─ ╩ ∫√  
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↓╣╠─ ⌐≈™≡⁸ ╛ ╩ ╕ⅎ≡ ⌐ ⇔⁸

╩ ⅎ≡™ↄ⁹ 

╕√⁸ ꜡Ⱳ♇♩╛ ⌂ ╩ ⇔⁸ ™ ─ ╩

⇔≡™ↄ ≤⇔≡⁸꜡Ⱳ♇♩ │ ╘≡ ≢№╢↓≤╩ ╕ⅎ⁸

⁸ ≢ ╣√ ╩ ∆╢ ⅛╠⁸ ⅛╠─ ─ ╛

─ ╩ ℮≤≤╙⌐⁸ ⌐ ─ ─ ─ ╩ ╘⁸

≤⇔≡ ⇔≢⅝╢╙─┼≤ ↕∑╢⁹ 
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 ꜡Ⱳ♇♩○ꜞfiⱧ♇◒ ─  

  

2020 ⌐ ⌐⅔™≡ 56 ┬╡⌐○ꜞfiⱧ♇◒הⱤꜝꜞfiⱧ♇◒⅜ ↕

╣╢↓≤⅜ ↕╣√⁹ 

56 ─○ꜞfiⱧ♇◒≢│⁸ ╛ ⁸ ⁸

─ ⌐ ∆╢ ⅜ ⇔√╒⅛⁸ ╩ ╢√╘─

⅜ ─ⱦ꜠♥כꜝ◌⁸⇔ ╙ ⌐ ∆╢ ⁸ ╛ ₁─ ⅜

⅝ↄ ╦╢⅝∫⅛↑≤⌂∫√⁹ 

○ꜞfiⱧ♇◒≤™℮ ▬ⱬfi♩╩ ⌐ ∆╢↓≤⌐╟╡⁸꜡Ⱳ♇

♩─ ╩ ⁸ ⌐ ┼ ↄ ה ╩ ∆╢≤≤╙⌐⁸

꜡Ⱳ♇♩⌐╟╡ ₁─ ╩ ⅎ╢₈꜡Ⱳ♇♩ ₉─ ≤⇔≡╙ ∆

╢ ╩ ╘≡⅔╡⁸∕─ ≢№╢ ⌐ ↑≡ ╩ ⇔√ ─

╩ ⅛╠ ╣╢ ₁⌐ ⇔≡ ∆ ─ ≤⌂╢⁹ 

꜡Ⱳ♇♩ ─ ⌐ ↑√ ╩ ⇔⁸○ꜞfiⱧ♇◒─ ─ ⌐│⁸

─ ₁ ₁⌐₈꜡Ⱳ♇♩⅜№╢ ₉╩╙√╠⇔⁸ ≤⇔≡꜡Ⱳ♇

♩ ≤ ⇔√ ─ ╩꜡Ⱳ♇♩כ◔כꜛ◦ה☻≤⇔≡ ⌐ ⇔≡™

ↄ⁹↓╣⌐ ⅎ≡⁸○ꜞfiⱧ♇◒⅜ ─ ┼─ ≤™℮ ╩ ↄ

∆╢ №╢ ≢№╢↓≤╩ ╕ⅎ≡⁸꜡Ⱳ♇♩⌐ ∆╢ ─ ─

╩ ╘⁸↕╠⌂╢ ╖┼≤ ∆╢ ╩ ↑╢↓≤│ ≢№╢⁹ 

 

 ⌂ ╡ ╖ 

꜡Ⱳ♇♩─ ╩ ⇔⁸ ┼─ ה ╩ ╢⁸∆⌂╦∟

╩ ╘╢ ≈─ ≤⇔≡⁸ ₁⌂꜡Ⱳ♇♩╩ ≤⇔√ ╛

⁸♦⸗fi☻♩꜠כ◦ꜛfi⁸∆⌂╦∟꜡Ⱳ♇♩○ꜞfiⱧ♇◒ ╩ ∆

╢⁹ ⌐꜡Ⱳ♇♩ ╩ ℮√╘─ ≢│⌂ↄ⁸ ה ⁸ ה

▬fiⱨꜝ ⁸ ⁸ ☻ⱦכ◘⁸ ⁸◄fi♃כ♥▬fiⱷfi♩ ⁸

─ ╩ ⇔⁸ ⌐ ⌐ ≈꜡Ⱳ♇♩ ╩ ╦∑⁸ ↄ─ ₁⌐∕

─ ╩ ∆⁹꜡Ⱳ♇♩╩╟╡ ⌂╙─≤ ∂≡╙╠™⁸꜡Ⱳ♇♩⌐╟╡

─ ╩™⅛⌐ ∆╢⅛╩ ╡⁸ ╩ ⇔⁸╕√⁸꜡Ⱳ♇♩≤≤╙⌐

≥℮ ╩⇔⁸ ∆╢─⅛⁸≤™∫√↓≤╩ ↄ─ ₁⌐ ⅎ≡╙╠℮⅝∫

⅛↑⌐∆╢↓≤≢⁸꜡Ⱳ♇♩ ה ╩ ∆╢⁹ 

≤⇔≡│⁸ ה ה ⅜ ∫≡™╢▬fiⱨꜝ
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꜡Ⱳ♇♩╛ ꜡Ⱳ♇♩─ ה ⅜ →╠╣╢⁹▬fi

ⱨꜝ ꜡Ⱳ♇♩╛ ꜡Ⱳ♇♩╩ ─ ⌐ ∟ ╖⁸ ╩ ℮⁹

≢│⌂™⅜⁸ ⁸כ◙כꜚ⁸ NEDO⁸

⁸꜡Ⱳ♇♩ ⁸ ─ ⅛╠⌂╢ ⅜ ₁⌂ ⅛

╠꜡Ⱳ♇♩◦☻♥ⱶ╩ ⇔⁸ ה ─ ⌐ ≡≡™╢⁹ 

─ ≤⇔≡│⁸NEDO ⌐⅔™≡ 26 ⅛╠ ╦╣≡™╢₈

꜡Ⱳ♇♩ ₉ⱪ꜡☺▼◒♩₈ ה ─ ה ⱪ꜡

☺▼◒♩ ꜡Ⱳ♇♩ ─ ה ꜡Ⱳ♇♩

▪ⱷꜞ◌ ₉ ⅜№╢⁹ │ ꜡Ⱳ♇♩─ ╩ ℮≤≤╙⌐⁸

DARPA ⅜ ∆╢꜡Ⱳ♇♩ Disaster Robotics Challenge ⌐

⁸ ⌐ ≢╙♦⸗fi☻♩꜠כ◦ꜛfi╩ ℮ ≢№╢⁹ 

⁸ ─꜡Ⱳ♇♩ ─ ⁸꜡ Ⱳ♇♩─ꜚכ◙כ╛ ⁸

ⱷ⁸כ◌כ ≤╙ ⇔≈≈⁸꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ ⅜

≤⌂∫≡ ╩ ╘⁸ ⌐ ╩ ⇔ ╩ ⁸2016 ╕≢

⌐ ⌂ ה ╩ ∆╢≤≤╙⌐⁸2018 ⌐ⱪ꜠ ╩

⇔⁸2020 ─ ┼≤ →≡™ↄ↓≤≤∆╢⁹ 

 

 2020 ─ ∆═⅝  

○ꜞfiⱧ♇◒הⱤꜝꜞfiⱧ♇◒⌐ ╦∑≡⁸꜡Ⱳ♇♩○ꜞfiⱧ♇◒

╩ ∆╢≤™℮ ─ ╩ ⅜ ≈↓≤≢⁸ ╕≢─ ≢

꜡Ⱳ♇♩─ │ ↕╣⁸ ⌐⁸↓℮⇔√ ╛ ╩ ∂

≡꜡Ⱳ♇♩◦☻♥ⱶ⅜⁸ ─ ╛ ⌐ ⌐ ה ∆╢⅝∫⅛

↑⌐⌂╢ ⅜№╢⁹ 

↓─꜡Ⱳ♇♩○ꜞfiⱧ♇◒ ⌐ ℮─│ ─√╘─꜡Ⱳ♇♩─╖

⌂╠∏⁸ ⌐ ─ ₁⌂ ה ≢ ↕╣≡™╢⁸ ⌐ ™≡™╢

꜡Ⱳ♇♩≢№╢═⅝≢№╢⁹∕⇔≡⁸ ○ꜞfiⱧ♇◒הⱤꜝꜞfiⱧ♇◒ ╙⁸

⌐↓℮⇔√ ╩ ∂≡ √⌂꜡Ⱳ♇♩ ⅜ ↕╣⁸ ↕╣⁸

⌐ ↑ ╣╠╣╢⅝∫⅛↑≤⌂╢╟℮⌂⁸▬ⱡⱬכ◦ꜛfi─◘▬◒ꜟ╩ ⇔

≡™ↄ↓≤⅜ ≢№╢⁹ 

╩ ╣╣┌ ₁⌂ ≢꜡Ⱳ♇♩⅜ ↕╣≡™╢ ╩ ╢↓≤⅜≢⅝

╢ ╩ ∆≤≤╙⌐⁸ √⌂꜡Ⱳ♇♩⅜ ↕╣√ ⌐│⁸ ≢ ⌐

≢ ה ⅜ ╦╣╢╟℮⁸ ╩ ∆╢↓≤⅜∆⌂╦∟₈꜡Ⱳ♇♩
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☻כ◔כꜛ◦─ ₉≢№╡⁸꜡Ⱳ♇♩ ─ ≤⌂╡℮╢⁹ 

  



51 

 

  

 ╙─≠ↄ╡  

  

⅜ ─╙─≠ↄ╡ ≢│⁸ ⌐⅔↑╢ ⁸ ╛ ה

⌐⅔↑╢ ≡╪ ⁸ ╩ ⌐꜡Ⱳ♇♩ ⅜ ╪≢⅝

√⁹∕─ ≢⁸ ╙ ╘≡ ─ ╡ ⌐≈

™≡│ ⅝ ⅝ ⌐╟╢ ⅜ ≢№╡⁸╕√⁸ ⌐ ה ≢│

꜡Ⱳ♇♩ ⅜ ╣≡™╢⁹ 

ⅎ┌⁸ ꜡Ⱳ♇♩─ 11╩ ╢≤⁸ ⁸ ה

⁸Ⱨ♇◐fi◓ה ה ה ⁸ ─꜡Ⱳ♇♩─

⌐≈™≡⁸ ↑─ │∕╣∙╣ 22.4 ⁸9.5 ⁸16.2 ⁸0.1 ≤⌂

∫≡⅔╡⁸∕─ ⅜ ↑⌐ ↕╣≡™╢↓≤⅜ ⅛╢⁹ 

─ ≢│ 80 ⁸꜡Ⱳ♇♩╩ ╘√ ⅜ ╪⌐⌂╡⁸

╙ ╕∫√⅜⁸ │ ─ ⌐ ╦╠∏⁸ ┘ ╖⅜ ╠╣╢⁹

⁸꜡Ⱳ♇♩─ ⌂ ╩ ⇔⁸ ╩ ∫≡™ↄ↓≤⅜

≢№╢⁹ 

 

 ⅎ  

╙─≠ↄ╡ ⌐⅔↑╢↓╣⅛╠─꜡Ⱳ♇♩ ╩ ⅎ╢ ≢│⁸ ╛

╩ ⌐꜡Ⱳ♇♩─ ⅜ ╪≢⅝√ ∞↑≢⌂ↄ⁸ ה

┼─ ⅜ ⅝⌂ ≢№╢⁹╕√⁸ ╙ ╘≡꜡Ⱳ♇♩ ⅜

╪≢™⌂™ ╙ ⅝ ⅝ ⇔≡™╢↓≤⅛╠⁸↓╣╠─ ⌐⅔↑

╢꜡Ⱳ♇♩ ⌐≈™≡╙ ∆╢ ⅜№╢⁹↕╠⌐⁸ ╛

⌐⅔™≡╙⁸꜡Ⱳ♇♩ ⅜ ╪≢™⌂™ ⅜ ↕╣≡⅔╡⁸ ─

⌐ ╘╢ ─ ™↓╣╠─ ╩ ⅎ╢ ה ╙ ╘╢

⅜№╢⁹ 

ה ╛ ₁⌂ ⌐⅔™≡꜡Ⱳ♇♩ ⅜ ╗√╘⌐│⁸꜡

Ⱳ♇♩⅜ ↕╣╢ ⅜ ⌐ ⅜╡⁸∕─ ≤⇔≡⁸ ≤⇔≡꜡

                                            

 

11 ꜡Ⱳ♇♩ 2014 ꜡Ⱳ♇♩  
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Ⱳ♇♩─ ⅜ ⇔≡™ↄ↓≤⅜ ≢№╢⁹∕─ ≢⁸ ↕╣╢

√⌂ ⌂ ─ │∕╣∙╣ ⌂╙─╙ ∆╢ ≤⇔≡꜡

fi◓♥כꜟ⌂ ⌐⌂╢↓≤⅜ ↕╣╢⁹ 

↓℮⇔√ √⌂ ⌐⅔™≡│⁸ ⌐☼כ♬כ◙כꜚ⌂ ∫√◌☻♃

ⱴ▬☼⅜ ≤⌂╢√╘⁸ ⱷכ◌כ ▬ⱴ♃☻◌⌐☼כ♬כ◙כꜚ

☼⇔≡ ╩ ≡⅝√ ─ ꜡Ⱳ♇♩─ⱦ☺Ⱡ☻⸗♦ꜟ≤│ ⌂╢

⸗♦ꜟ⌐⌂╢⁹ 

╙ ╘≡ ↄ꜡Ⱳ♇♩╩ ↕∑≡™ↄ√╘⌐│⁸ ₁⌂

╩ ≈ⱷכ◌כ╩ SIer ⅜ ⌡⁸ ╩☼כ♬כ◙כꜚ⌂ ╕ⅎ√꜡Ⱳ♇♩─

⌐ ∆╢ ╩ ™⁸ ꜝ▬fi╩ ╡ →╢╟℮⌂ ☼כ꜡◒⅜

▪♇ⱪ↕╣⁸ ↄ ↕╣╢↓≤⅜ ≢№╢⁹ 

⌐│ ⌂≥⌐╟╢ ╩ ∂√ SIer ─ ─

╩ ╢≤≤╙⌐⁸∕─ ≤⌂╢ ≤⇔≡⁸Ɫה♪כ♁ⱨ♩─

ꜟכꜙ☺⸗ ╛⁸∕╣╠╩ ⌡╢ ╩ ↕∑╢↓≤ ⌐╟∫≡⁸

⌂ⱷכ◌כ─꜡Ⱳ♇♩ ╩ ∆╢√╘─ⱪꜝ♇♩ⱨ◊כⱶ╩ ∆╢↓≤

⅜ ≢№╢⁹↓╣⅜ ∆╣┌⁸ ╙⅜꜡Ⱳ♇♩╩ ⌐ ≢⅝╢

₈Easy to use₉ ⌐ ≠ↄ↓≤≤⌂╡⁸◦☻♥ⱶ▬fi♥◓꜠כ♩⌐ ╢◖☻♩

♄►fi╛ꜜ◖ ⅜♩♇ꜞⱷꜟכ◔☻╢╟⌐ ↄ ⌐ ∆╢↓≤⅜

≤⌂╢⁹↕╠⌐⁸◦☻♥ⱶ ה ⌐ ∆╢ ╩ ⌐ ∆╢√╘─

╙ ╘╢↓≤╙ ≢№╢⁹↓℮⇔√ ╩ ∂⁸SIer ─

─ ≤ ╩ ╘╢↓≤⅜⁸ √⌂꜡Ⱳ♇♩ ╩ ↕∑≡™ↄ ≢

≢№╢⁹ 

↕╠⌐⁸ ה ⌐⅔™≡ ↄ꜡Ⱳ♇♩⅜ ↕╣╢╟℮⌐⌂╢√

╘⌐│⁸꜡Ⱳ♇♩─ ⌐╟∫≡ ⁸ ─ ⅜ ≢⅝╢╟℮⌐⌂

╢↓≤⅜ ≢№╢⁹╕√⁸꜡Ⱳ♇♩ ─╖⌂╠∏⁸ ה ⅜

≢⅝╢ ≢ ◓fi♅כ▫♥⌂ ─ ≤ ⌂ ─ ⅜ ≢№

╢⁹ 

⁸↓╣╕≢꜡Ⱳ♇♩─ ⅜ ╘╠╣≡⅝√ ⌐⅔™≡╙⁸

─ ╛ ⌂◖☻♩ ⁸╕√⁸ ≤™∫√ ⅛╠⁸꜡Ⱳ♇

♩ │ ⅝ ⅝ ≢№╡⁸≤╡╦↑⁸↓╣╕≢꜡Ⱳ♇♩ ⅜ ╪≢↓⌂

⅛∫√™╦╝╢₈ ₉ ה ה ⌐⅔™≡⁸꜡Ⱳ♇

♩ ╩ ⇔≡™ↄ ⅜№╢⁹ 
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↕╠⌐⁸IT ─ ⌐╟╢ ╛ ≤─ ⌂≥⁸꜡Ⱳ♇♩╩

⇔√ ◦☻♥ⱶ∕─╙── ╩ ╡⁸ ⌐ ↕╣√ ꜝ▬fi╛

◘ⱪꜝ▬♅▼כfi╩ ∆╢↓≤⅜⁸╙─≠ↄ╡ ─ ╩ ה ∆

╢ ≢ ≢№╢⁹ 

 

 ꜡Ⱳ♇♩ ╩ ∆═⅝  

ה ⌐⅔™≡│⁸ ╛ ≡ ⁸ ─ ↑ ≤⇔

≡ ╦╣╢ ⅛™ ⌂ ⅜ ∆╢⁹↓╣╠─ │ ∏⇔╙

⌂ ≢│⌂™√╘⁸꜡Ⱳ♇♩⌐╟╢ ─ ⅝ ⅎ⅜ ≢№╢℮ⅎ⌐⁸

ↄ─ ה ⌐│ ⌂ ⅜ ⇔⌂™√╘⁸꜡Ⱳ♇♩

⅜ ╪≢↓⌂⅛∫√≤™℮ ≢№╢⁹↓℮⇔√ ─ ⌐☼כ♬ ⅎ╢╟

℮⌐⁸∕─ ⌐ ≤↕╣╢ ה ⌐ ∂√ ─ ™⁸

꜡Ⱳ♇♩ ─ ⅜ ≤⌂╢╟℮⌂⁸ ≤ ≢─▪ⱪ

⅜♅כ꜡ ≢№╢⁹ 

╕√⁸ ה ה ⌐≈™≡│⁸∕╣∙╣꜡Ⱳ♇

♩ ─ ⅜ ∫≡™╢ │ ℮╙──⁸ ─꜡Ⱳ♇♩ ─ ╙№╡⁸

⁸↕╠⌂╢꜡Ⱳ♇♩ ─ ⅜ ↕╣╢⁹↓╣╠─ ≢│ ⇔≡⁸

⌐⅔™≡ ™ ⅜ ╘╠╣╢√╘⁸ ╟╡╙꜡Ⱳ♇♩─ ⅜ ⇔≡™

╢≤™℮ ╙№╢⁹ 

⌐≈™≡│⁸ ⌂ ─ ⌐ ╢ ╛⁸ ╛⅔

⌂≥─ ╡≈↑ ─Ᵽ♇◒ꜘכ♪─ ⌐⅔™≡⁸Ɽכ♩ ╩ ↄ ™⁸

⌂ ╩ ∫≡⅔╡⁸↓℮⇔√ ⌐ ≢⅝╢꜡Ⱳ♇♩─ ה

⌐ ╘≡™ↄ⁹ 

╕√⁸ ╛ ⌐≈™≡╙⁸ ╛ ─♃◒♩

♃▬ⱶ╩ √∆╙─⌐≈™≡│⁸ ⌐꜡Ⱳ♇♩ ╩ ⇔⁸╟╡

╩ ╘≡™ↄ⁹ 

⌐≈™≡│⁸↓╣╕≢꜡Ⱳ♇♩ ⅜ ≢№∫√⁸ ╛ ╡

─ⱪ꜡☿☻⌐ ≢⅝╢⁸ ⅛≈ ╡─⅝ↄ ꜡Ⱳ♇♩─ ╩

╘≡™ↄ⁹ ≤꜡Ⱳ♇♩⅜ ⇔≡ ↄ╟℮⌂⁸ ≤꜡Ⱳ♇♩─ √⌂ ╦

╡ ╛꜡Ⱳ♇♩⌐╟╢ ─ ─ ⌐≈™≡╙ ⇔≡™ↄ⁹ 

꜡Ⱳ♇♩∕─╙── ⌐≈™≡╙⁸ ꜡Ⱳ♇♩ ⁸꜡Ⱳ♇

♩≤ ⁸꜡Ⱳ♇♩≤ ╛Ⱡ♇♩꞉כ◒ ꜡Ⱳ♇♩─ ה ╩
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╘≡™ↄ⁹╕√⁸IoT ╩ ≤⇔√ ≢ ⌐ ↕╣√ ◦☻♥ⱶ─

⌐╟╢↓╣╕≢─ ╩ ⅎ√ ─ ╛ ∕─╙── ─ ⌐

↑⁸꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ ─ ╩ ∂≡⁸ ⅜№√⅛

╙꜡Ⱳ♇♩≤⇔≡ ∆╢╟℮⌂ ─ ⇔√ ╛ ─

◦☻♥ⱶ╩ →≡™ↄ ≢ ≤⌂╢ ╩ ⇔≡™ↄ⁹ 

⌐⁸ ≤⇔≡─꜡Ⱳ♇♩∕─╙── ─ │ ≢№╡⁸

꜡Ⱳ♇♩≤─ │ ╕∆╕∆ ∆╢⁹∕─√╘ ≤

⇔≡─ ⁸ ⁸ ⁸ ⁸ ─№╠╝╢ ≢─ ╘│

⌐ ≢№╢⁹꜡Ⱳ♇♩─ ⌂ ╛ ⌐≈™≡⁸ ╩

╦∑≡™√ ╩ ⌐ ╡ ╣⁸ √⌂▬ⱡⱬכ◦ꜛfi╩ ↓∆

↓≤⅜≢⅝╢╟℮⁸ ≤─ ╩ ╡ ─ ╩

╢ ⅜№╢↓≤│ ℮╕≢╙⌂™⁹ 

 

 2020 ⌐ ∆═⅝ KPI  

╙─≠ↄ╡ ⌐⅔™≡ 2020 ⌐ ∆═⅝ KPI ≤⇔≡│⁸ⱴ◒꜡

≤⇔≡⁸₈ ₉ 2014⌐╙ →╠╣≡™╢≤⅔╡⁸2020 ⌐

≢ ↕╣╢꜡Ⱳ♇♩─ ╩ ⌐ 6000 ⅛╠ 1.2

↕∑╢≤≤╙⌐⁸ ─ ─ ┘ ╩ ╩ ╢╟℮ ↕

∑╢⁹ 

╕√⁸ ─ ≤⇔≡⁸2020 ─ ─ ─ ≤⌂╢ ⱪ

꜡☿☻⌐≈™≡⁸꜡Ⱳ♇♩ ╩ ≢ 25 ⁸ ≢ ─ ╖

≢№╢ 10 ╩ ≤∆╢12⁹ 

⌐ ⌂꜡Ⱳ♇♩ ╩ →≡™ↄ√╘⁸ ꜡Ⱳ♇

♩─ ⌂≥ ⌐ ↕╣√ ♩♇Ⱳ꜡ה ꜝ▬fi─ ⁸

                                            

 

12 2010 ⌐⅔↑╢ ⱪ꜡☿☻─꜡Ⱳ♇♩ ⅜ ≢№╢≤↓╤⁸

₈RT ⌐⅔╢ ≤ ₉

20 ⌐⅔↑╢ ╩ ⌐⁸꜡Ⱳ♇♩ ─ ╩ ╕ⅎ√ ─

≤꜡Ⱳ♇♩ ◖☻♩─ ⌐ ≠ↄ 2020 ─ ⱳ♥fi◦ꜗꜟ

╙ ╕ⅎ⁸ ⌐ ∆╢ ╩ ⇔≡™╢⁹ 
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╛Ⱡ♇♩꞉כ◒꜡Ⱳ♇♩╩ ⇔√ ꜝ▬fi─ ⁸↓╣╕≢⌐⌂™꜡Ⱳ

♇♩─ ╩⁸ ⌂ⱬ☻♩ⱪꜝ◒♥▫☻≤⇔≡⁸ ⁸ 30

╩ ⁸ ∆╢⁹ 

↕╠⌐⁸↓╣⅛╠─ ⌐☼כ♬כ◙כꜚ⌂ ⌐ ⌂≥כ◐─╘√╢∆

╢ SIer ⌐≈™≡⁸꜡Ⱳ♇♩ ─ ╩ ╢ ≢ SIer ╩ ↕∑

≡™ↄ⁹ ⌂◦☻♥ⱶ ─ ≤⌂╢⁸ ꜟכꜙ☺⸗ ↕╣√Ɫכ♪►

╛▪▼►♩ⱨ♁ה▪▼ ⌐ ⇔≡⁸ ─꜡Ⱳ♇♩ OS ╩ ⇔√

⌂Ɫכ♪►▼▪ ╩ 1000 ⇔⁸ ↕╣╢╟℮⌐

∆╢⁹ 

 

 ⌐ ↑√  

╙─≠ↄ╡ ⌐⅔↑╢꜡Ⱳ♇♩ ╩ ⇔≡™ↄ כ♬כ◙כꜚ⁸│≢

☼╩ ╕ⅎ√꜡Ⱳ♇♩─ ⅛╠ ≢─ ╕≢⁸ ⇔√ ╩ ╘

╢↓≤⅜ ≢№╢⁹ 

⌐≈™≡│⁸ ≢ ═√╟℮⌂ ╩ ⌐ ∆═⅝ ≤

⇔≡ ∫√ ≢⁸꜡Ⱳ♇♩ ⌐ ⁸☼כ♬כ◙כꜚ╢ ─ ╩ ⌐

⇔√ ≢⁸ ∆═⅝ ─ ≤ ⌐ ↑√ ╩ ∆╢⁹ 

 

 

ợ ꜡Ⱳ♇♩ ⱪ꜡☺▼◒♩  

 ╙─≠ↄ╡⁸◘כⱦ☻ ╩ ⌐⁸꜡Ⱳ♇♩ ⌐ כ♬כ◙כꜚ╢

☼⁸ ╩ ⌐⇔√ ≢⁸ ∆═⅝ ─ ≤ ⌐ ↑

√ ╩ ⁹╕√⁸ ⌐☼כ♬ ∂√꜡Ⱳ♇♩◦☻♥ⱶ╩

≢⅝╢ ╩ ⁹ 

 

꜡Ⱳ♇♩ ⅜ ╪≢™╢ ≤ ™⁸ ה ⌐≈™≡│⁸꜡Ⱳ

♇♩ ╛ ─√╘─ ╖⅜≢⅝ ⅜╢╕≢─ ⌐⅔™≡│⁸꜡Ⱳ♇

♩─ ♩♇ⱴ♇♅fi◓⁸꜡Ⱳ─☼כ◦≥☼כ♬⁸∏╠⌂╖─ ⌐ ∆╢

─ ⁸꜡Ⱳ♇♩╩ ∆╢⌐ √∫≡─ ╙ ╘√◖fi◘ꜟ

fi⁸ꜛ◦כ♥ ⁸ ⌐⅔™≡⅝╘ ⅛⌂ ╩ ∂╢↓≤⅜

≢№╢⁹ 

╕√⁸ ─ ⇔™ ╛ ה ⁸꜡Ⱳ♇♩ ─ ╩
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→╢ ≢│⁸ ⌐☼כ♬כ◙כꜚ⌂ ⌐ ≢⅝╢⁸꜡Ⱳ♇♩ ─

⅜ ≢№╢⁹ 

₈꜡Ⱳ♇♩ ₉≢│⁸↓╣⅛╠─꜡Ⱳ♇♩ ╢⌂≥כ◐─ SIer

╩ ⅝ ⱶ≤∆╢≤≤╙⌐⁸כ◐☻∞╪ ─꜡Ⱳ♇♩ OS ╩ ⇔√

⌂꜡Ⱳ♇♩╙ ⌐ ∆╢↓≤≢⁸SI ─ ╛ ⌂

Ɫכ♪►▼▪ ─ ⌐ ↑√ ⅝╩ ↕∑╢⁹ 

 

 

ợ ꜡Ⱳ♇♩  

 ╙─≠ↄ╡⁸◘כⱦ☻ ─꜡Ⱳ♇♩ ⌐⅔↑╢ ╩

⇔⁸ ╩ ╢⁹ ⌐꜡Ⱳ♇♩ ⌐ ∆╢

FS ╩ ⇔⁸ ╩ ∆↓≤≢꜡Ⱳ♇♩ ╩

∆╢⁹╕√⁸↓╣╠ ╛ ⌐⅔™≡│⁸꜡Ⱳ♇♩

╛◦☻♥ⱶ ╩ ☻ⱦכ◘╢⅝≢ ◦☻♥ⱶ▬fi♥◓꜠כ

♃ ╩ ™ ≤⇔≡ ⇔∕─ ╩ ╢⁹ 

 

ợ ₈꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ ₉─  

 ⌂ ⌐☼כ♬─ ⌐ ⅎ╢꜡Ⱳ♇♩╩ ≢⅝╢╟℮⌐∆

☼כ◦ה☼כ♬⁸₈╘√╢ ─ⱴ♇♅fi◓─ ⁸ ─ ₉ ─

╩ ∆╢ ⅛╠⌂╢ ╩ 2015 ⌐ ∆╢⁹ 

 

꜡Ⱳ♇♩ ╩ ↕∑╢√╘⌐│⁸ ה ─ ⌐≈™≡╙⁸

꜡Ⱳ♇♩⅜ ⌐ ↕╣╢╟℮ ╩ ╘╢ ⅜№╢⁹ 

─ ⌂ ≤⇔≡│⁸ ꜡Ⱳ♇♩─ ─ ─

⅜ →╠╣╢⁹ ≤─ ⅜ ⌂ ꜡Ⱳ♇♩⌐≈™≡⁸

⌐│ ⌐⅛⅛╦╠∏⁸ ╩ ∆╢ ⅜⌂↕╣≡™╣┌⁸ ≤─

│ ≢№╢ ⁸ ⅜ ⌐⅔™≡│⁸ ⅜ 80W ─ ꜡Ⱳ♇

♩│⁸ ≤⇔≡ ≢ ℮ ⅜№∫√⁹∕─√╘⁸₈ ₉

25 ⌐ ≠⅝⁸ 25 12 ⌐ ⅜ ≤⌂╢

╩ ∆╢↓≤≢⁸ ⅜ 80W╩ ⅎ╢꜡Ⱳ♇♩⌐≈™≡╙⁸

╩ √∆↓≤≢⁸ ≢ ℮↓≤⌂ↄ ≤─ ⅜ ≤⌂∫√⁹ 
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ợ 80W ─ ⇔ 

 ≢ ╘╠╣≡™√ ≤꜡Ⱳ♇♩ 80W ─

⌐≈™≡⁸2013 12 ⌐₈ ꜡Ⱳ♇♩⌐ ╢

150 ─ ─ ─ ₉⅜ ↕╣⁸ ⅜ ≤⌂

╢ ⅜ ⌐⌂∫√⁹ 

 

⌂ ⅜ ↄ⁸╕√⁸ √⌂ ⌐ ─ⱨ▫כꜟ♪⅜ ⇔≡™╢

꜡Ⱳ♇♩⌐≈™≡⁸↕╠⌂╢ ╩ ↕∑╢√╘⌐│⁸ ⌐≈™≡│⇔

∫⅛╡ ⇔≈≈╙⁸ ⌂ ה ╩ ⌂ↄ ╘≡™ↄ↓≤⅜

≢№╢⁹ 
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☻ⱦכ◘   

  

─ ⌐ ☻ⱦכ◘╢╘ ─ GDPה │ ≤ ™ ╩

╘╢ ⁸ ─ ╩ ∆╢≤⁸ ─ │ ─

≢№╡⁸ ⌐ ⇔≡ ™⁹ ⁸ ⅜ ⌐⅔™≡ ╕╣╢

─ ╛ ─ ╙ ╕ⅎ╢≤⁸◘כⱦ☻ ─ ╩ ╘╢↓

≤│⁸ ⅜ ─ ─ ≢№╢⁹ 

⅜ ☻ⱦכ◘─ │⁸ ⅛╠꜡Ⱳ♇♩╩ ⇔ ╩ ╘≡⅝

√ ≤ ™⁸ ∞ ↄ─ ⌐ ∫≡⅔╡⁸ ─ │ ⅝™⁹ 

↓℮⇔√ ☻ⱦכ◘⁸╠⅛ ⌐⅔™≡꜡Ⱳ♇♩╩ ⌐ ⇔≡™ↄ

↓≤≢⁸ ⅜ ⌂ ⅛╠╟╡ ⌂ ⌐ ≢⅝╢╟℮⌐⁸

ⅎ┌⁸ ─ ™⅔╙≡⌂⇔╩ ≢⅝╢╟℮⌐⌂╢ ☻ⱦכ◘⁸ ⌐⅔↑

╢ ─ ╛⁸▬ⱡⱬכ◦ꜛfi⌐╟╢ ╩ ⇔≡™ↄ⁹ 

 

 ⅎ  

☻ⱦכ◘ ⌐⅔↑╢꜡Ⱳ♇♩ ╩ ⅎ╢⌐ ☻ⱦכ◘⁸│≡∫√ │

⌂ ⌐ ┬↓≤⅛╠⁸ ≤ ⁸ ─ ╛ ╩ ╕ⅎ√

≢⁸ ⌂ ╩♃כ♦ה ™⌂⅜╠ ╛ ╩ ™⁸ ⅜ ℮

═⅝ ⁸꜡Ⱳ♇♩⅜ ℮═⅝ ⁸ ≤꜡Ⱳ♇♩⅜ ⇔≡ ℮═⅝ ╩

⌐ ╘⁸ ⌐꜡Ⱳ♇♩ ⌐ ╢ ╩ ╡ ╗↓≤⅜ ≢

№╢⁹ 

╕√⁸↓╣╕≢꜡Ⱳ♇♩╩ ⇔≡↓⌂⅛∫√ ≢№╢√╘⁸∕╙∕╙꜡

Ⱳ♇♩╩ ∆╢√╘─ⱡ►Ɫ►⅜ꜚכ◙כ ⌐⌂ↄ⁸ ⌐⁸ⱷכ◌כ ⌐∆

⅜☼כ♬⁸┌╣ ⅎ⌐ↄ™≤™℮─⅜ כⱷהכ◙כꜚ⁸╘√─↓⁹╢№≢

כ◌ ─ ╩ ℮ⱪ꜠▬ꜘכ─ ╛⁸ⱴ♇♅fi◓─ ╩ ⇔≡™ↄ

☻ⱦכ◘⁸⅜≥↓ ⌐⅔™≡꜡Ⱳ♇♩ ╩ ↕∑╢ ≢ ≢№╢⁹ 

─☻ⱦכ◘⁸⌐╠↕ │⁸ ╩ ─☻ⱦכ◘≢≥↓╢╘

╩ ╘╢≤™℮ ⌐⅔™≡⁸ ∞⅛╠↓∕ ≢⅝╢ ╩ ∆╢ ≤⇔

≡╙ ≢№╡⁸ ⅝ ─ ─ ≤™∫√ ⅛╠╙꜡Ⱳ♇♩ ┼─

│ ⅝™⁹ 
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 ꜡Ⱳ♇♩ ╩ ∆═⅝  

☻ⱦכ◘ ─ ↄ│ ≢№╡⁸∕─ ≢╙ ה ╛ ה

⌂≥≢│ ⅜ ☻ⱦכ◘⁸╘√╢∆ ─ ⅜

≤⌂╢ ⁸↓℮⇔√ ╩ ™≡™╢ ╩ ⌐⁸ ⌂꜡Ⱳ♇♩

⅜☼כ♬ ™≤ ⅎ╠╣╢⁹ 

☻ⱦכ◘⁸⌐ │ ─ ⱪ꜡☿☻≤⁸Ᵽ♇◒ꜘכ♪⌐⅔↑╢

ⱪ꜡☿☻⌐ ↑╠╣╢⁹ 

☻ⱦכ◘ ─ ↄ│≢ ⱪ꜡☿☻ ☻ⱦכ◘─≢ꜟⱩכ♥⁸ ⌐

™≡™╢ ⅜ ↄ⁸№╢ ≢│⁸ ⁸ ─ ⱪ꜡☿☻⌐

ↄ─ ╩ ↄ═⅝ ≢↕ⅎ⁸ ⌐ ™≡™╢ ⅜ 11.7 21.4

≢№∫√≤™℮ ╙№╢⁹ 

⁸Ᵽ♇◒ꜘכ♪⌐⅔↑╢ ⱪ꜡☿☻⌐≈™≡│⁸₈ ꞉◗fi ◦

☻♥ⱶ₉ ╛⁸2014 ⌐꜡Ⱳ♇♩ ─₈꜡Ⱳ♇♩ⱦ☺Ⱡ☻

₉⌐⅔™≡ ╩ ⇔√⁸₈ ☿fi♃כ ꜡Ⱳ

♇♩◦☻♥ⱶ₉ ♄▬ⱨ◒

⁸꜡Ⱳ♇♩ ⌐╟╢ ⅜ ╘╠╣≡™╢ ⌂

⅜ ∆╢⁹ 

⅜ ⇔√ ⱥ▪ꜞfi◓⌐⅔™≡╙⁸◘כⱦ☻ ⌐⅔↑╢꜡

Ⱳ♇♩ ⌐≈™≡│⁸ ⱪ꜡☿☻⌐⅔↑╢ ╩ ≤∆╢ ⅜

╩ ╘≡⅔╡⁸ │⁸ ה ╛ ה ─Ᵽ♇◒ꜘכ♪⌐⅔↑

╢ ⱪ꜡☿☻≢─꜡Ⱳ♇♩ ╩ ⇔⁸ ╩ ╘≡™ↄ↓≤≢⁸ ⅜

╟╡ ─ ™ ⱪ꜡☿☻⌐ ─☻ⱦכ◘⁸⌐℮╟╢⅝≢ ╩ ⅎ

≡™ↄ≤™℮↓≤⅜ ≈─ ≤⇔≡ ⅎ╠╣╢13⁹ 

                                            

 

13 ↓╣╠─꜡Ⱳ♇♩ ╩ ℮꜡Ⱳ♇♩ ─ ─ ⅛╠ ╢⌂╠┌⁸

ⅎ┌ ⌂ ꜡Ⱳ♇♩─╟℮⌐⁸ ⌐≤∫≡╙꜡Ⱳ♇♩⌐≤∫≡╙

⌂ ─꜡Ⱳ♇♩ │⁸ ≢◖⸗♦▫♥▫ ∆╢⁹ ⌐≤∫≡ ≢№

∫√≤⇔≡╙⁸꜡Ⱳ♇♩⌐╟╢ │ ≢⌂™╟℮⌂ⱪ꜡☿☻⌐ ∆╢↓

≤≢⁸ ™ ╩ ⌐╦√∫≡ ∆╢↓≤⅜≢⅝╢⁹ 
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⁸ │Ᵽ♇◒ꜘכ♪╩ ≤⇔√ ⱪ꜡☿☻─ ╩ ╘╢

≢⁸ ⌐│⁸ ┼─ ╙ ⅎ⁸ ─ ⁸

ⱪ꜡☿☻─ ⌐ ↑√ ╙ ⌐ ╣≡⅔ↄ ⅜№╢⁹╕√⁸

⌐╟╢ ⁸ ⌐ ╢ ╩ ⇔⁸ ⅜╟╡ ─ ☻ⱦכ◘™

╩ ≢⅝╢╟℮⌂⁸꜡Ⱳ♇♩ ╛ ╙ ∑≡ ╩ ℮ ⅜№╢⁹ 

╕√⁸ ─ ⁸ ⌐ √∫≡│⁸ ₁⌂ ≤─ ╩

╘⁸꜡Ⱳ♇♩ ⌐╟∫≡↓╣╕≢⌐⌂™ ─☻ⱦכ◘⌂√ ⌐ →╢↓

≤⅜ ≢№╢⁹ ⅎ┌⁸ ☻ⱦכ◘ ꜡Ⱳ♇♩ ╛◖Ⱶꜙ♬◔

╩─╙─⧵♩♇ⱷfi♩⌂≥⁸꜡Ⱳ▬♥כ♃fi⁸◖fi♥fi♠⁸◄fiꜛ◦כ ─

≤∆╢╟℮⌂ ╙ ⅎ⁸∕─ ☼כ♬─╘√─ ╛ ⁸

╩ ℮ ⅜№╢⁹ 

 

 2020 ⌐ ∆═⅝ KPI  

☻ⱦכ◘ ⌐⅔™≡ 2020 ⌐ ∆═⅝ KPI ≤⇔≡│⁸ⱴ◒꜡

≤⇔≡⁸₈ ₉ 2014⌐╙ →╠╣≡™╢≤⅔╡⁸2020 כ◘⌐

ⱦ☻╩ ≤∆╢ ≢ ↕╣╢꜡Ⱳ♇♩─ ╩ 20 ⌐

600 ⅛╠ 1.2 ☻ⱦכ◘⁸⌐╙≥≥╢∑↕ ⌐⅔↑╢ ─

┘ ╩ ⌐ 2012 ⁸2013 ─ ┘ ─ 0.8 ќ2.0 ∆

╢↓≤╩ ∆⁹ 

╕√⁸ ─ ≤⇔≡⁸↓╣╕≢ ═≡⅝√≤⅔╡⁸ ⅜ ⱪ꜡☿☻

⌐ ≢⅝╢╟℮⁸Ᵽ♇◒ꜘכ♪ ⌐⅔↑╢ ⱪ꜡☿☻≢─꜡Ⱳ♇♩ ╩

⌐ ⇔≡™ↄ⁹ 

⌐│⁸ ⌐⅔™≡⁸ ─ ≤ ≤─ ≢─

♩ꜝ♇◒⅛╠ ┼─ ╖ ╖ ╤⇔ ╛ ⌐≈™≡⁸꜡Ⱳ♇♩

⌐╟╡ ⇔√ ⅜ ≢⅝╢╟℮⌐ ╩ ╘╢⁹╕√⁸ ⅜

⌂ ⅎ┌⁸ ⌐ ╛ ─Ⱨ♇◒ ⱪ꜠▬☻╩ ╗ ⌐

⅔™≡╙⁸ ⅎ┌⁸▪◦☻♩☻כ♠─ ⌐╟╡ ─ ╩ ∆╢√╘▪

─♠כ☻♩☻◦ ─ ╩ ╘╢⌂≥⁸ ─ ≢─꜡Ⱳ♇♩

╩ ⌐ ∆╢⁹ 

↓─℮∟⁸ ⌐ ≤⌂╢Ⱨ♇◐fi◓⁸ ה↑ ⌐≈™≡⁸ ─꜡

Ⱳ♇♩ │╒╓♀꜡≢№╢⅜⁸ ⇔√₈ ☿fi♃כ ꜡Ⱳ

♇♩◦☻♥ⱶ₉─ ⌐⅔™≡│⁸∕─꜡Ⱳ♇♩ ⱳ♥fi◦ꜗꜟ│
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≤╙ ╦╣⁸↓─ⱳ♥fi◦ꜗꜟ╩ ╕ⅎ⌂⅜╠⁸2020 ─ ─

⌐ ∆╢꜡Ⱳ♇♩ ╩ ╕ⅎ⁸2020 ⌐│Ⱨ♇◐fi◓⁸ ה↑

⌐⅔↑╢꜡Ⱳ♇♩ ╩ ∆14⁹ 

☻ⱦכ◘ ⌐⅔™≡∕─ ─ ≤ ⅎ╠╣╢ ה ╛⁸ ה

⌐≈™≡╙⁸ ╛ ⌂≥Ᵽ♇◒ꜘכ♪ ─℮∟⁸ ⅛≈

─ ⅝™ ⌐≈™≡⁸꜡Ⱳ♇♩⌐╟╢ ╩ ∫≡™ↄ⁹ 

↓─ ⌐ ☻ⱦכ◘⁸↑ ⌐⅔↑╢꜡Ⱳ♇♩ ⌐ ╢ⱬ☻♩ⱪꜝ◒♥

▫☻╩ ⇔⁸∕╣╠╩ ┼ ∆╢↓≤≢⁸ ╩ ⅎ╢◘כⱦ☻

─ ─ ⁸ ╩ ∂√ ─ ╩ ∆╢⁹⌂⅔⁸

─ ⌐ √∫≡│⁸₈꜡Ⱳ♇♩ ₉≢ ↕╣√ ⌐ ⅎ⁸

∆╢₈꜡Ⱳ♇♩ ₉─ ╙ ⇔≈≈ ╩ ⇔⁸2015

⌐⅔™≡⁸100 ─ ╩ ⇔⁸ ≤⇔≡≤╡╕≤╘⁸ ∆╢⁹ 

 

 ⌐ ↑√  

☻ⱦכ◘ ⌐⅔↑╢꜡Ⱳ♇♩ ╩ ⇔≡™ↄ ≢│⁸╙─≠ↄ╡

≤ ╩☼כ♬כ◙כꜚ⁸ ╕ⅎ√꜡Ⱳ♇♩─ ⅛╠ ≢─ ╕≢⁸

⇔√ ╩ ╘╢↓≤⅜ ≢№╢⁹ ⌐⁸ ⌐ ☻ⱦכ◘╢ ≢

│⁸ ⌐ ∆═⅝ ╩⇔∫⅛╡≤ ∫√ ≢⁸꜡Ⱳ♇♩ ⌐ ╢ꜚ

⁸☼כ♬כ◙כ ─ ╩ ⌐⇔√ ≢⁸ ∆═⅝ ─ ≤

⌐ ↑√ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

 

ợ ꜡Ⱳ♇♩ ⱪ꜡☺▼◒♩ ₒ ₓ 

 

☻ⱦכ◘⁸√╕ ⌐⅔™≡│⁸↓╣╕≢꜡Ⱳ♇♩╩ ⇔≡⅝√ ⅜

⇔ↄ⁸∕╙∕╙꜡Ⱳ♇♩ ⌐ ╢ ╛꜡Ⱳ♇♩ ─ⱡ►Ɫ►⅜

                                            

 

14 ─ ⌂ ☿fi♃כ⌐⅔↑╢꜡Ⱳ♇♩ ╩ ⌐⁸ ₁─꜡

Ⱳ♇♩ ┘ ◦☻♥ⱶ ─ ⌐╟╢꜡Ⱳ♇♩ ⱳ♥fi◦ꜗ

ꜟ╩ ╕ⅎ⁸2020 ─ ─ ⌐ ∆╢꜡Ⱳ♇♩ ╩  
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⇔≡™╢⁹⇔√⅜∫≡⁸FS ╛ ⌐╟∫≡⁸꜡Ⱳ♇♩ ⌐

╢ ╩ ╠⅛⌐⇔√╡⁸ ╩ ↕∑╢↓≤│⁸꜡Ⱳ♇♩

╩ ↕∑≡™ↄ ≢ ⌐ ⅜№╢≤ ⅎ╠╣╢⁹ 

 

 

ợ ꜡Ⱳ♇♩ ₒ ₓ 

 

↕╠⌐⁸ ⇔√≤⅔╡⁸꜡Ⱳ♇♩ ─ ⌐ ☻ⱦכ◘™⇔ ⌐⅔™

≡│⁸꜡Ⱳ♇♩ ⌐ ╢ⱡ►Ɫ►⅜ ─≤╙⧵╙⧵│כ◙כꜚ⁸╡⅔≡⇔

≢꜡Ⱳ♇♩⅜ ≢⅝╢⅛≤™∫√ ⌐≈™≡ ⅜☻כ◔™⌂™≡⇔≥

™⁹∕─╟℮⌂ ╩ ∆╢√╘⌐╙⁸╙─≠ↄ╡ ≥כ◙כꜚ⁸

꜡Ⱳ♇♩ⱷכ◌כ─ ⌐ ╡⁸ ╩ ∆╢ SIer ─ ⅜ ≢№╡⁸

☻ⱦכ◘⌐ ⌐⅔™≡│⁸꜡Ⱳ♇♩ ⌐ ╢ ─◖fi◘ꜟ♥כ◦ꜛfi╩

℮↓≤⅜ ≢№╢≤ ⅎ╠╣╢⁹₈꜡Ⱳ♇♩ ₉≢│⁸SIer ╩

⅝ ⱶ≤∆╢↓≤≢⁸SIerכ◐☻∞╪ ╩ ⇔√꜡Ⱳ♇♩ ╩ ⇔⁸꜡Ⱳ♇

♩─ ─ ┘ ≢⁸SIer ╩ ↕∑≡™ↄ⁹ 

 

 

ợ ₈꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ ₉─ ₒ ₓ 

 

∕─ ─☻ⱦכ◘⁸ ⌐⅔™≡╙⁸꜡Ⱳ♇♩╩ ⌐ ∆╢√╘─

╩ ∆╢↓≤⅜ ≢№╡⁸ ─ ≈≤⇔≡⁸ ⅎ┌⁸ ⌐⅔↑

╢ ─♩♇꜠Ɽה ה ⅜№╢⁹ 

≢│⁸ ╛ 24 ꜝ▬fi≤─ ─

╩ ↕∑╢√╘─ ─ ⌐ ↑⁸ ╛Ɽ꜠♇♩ Ɽ꜠♇

♩⁸ ⁸ ⁸ Ɽ꜠♇♩ ─ ╩ ╢↓≤⅜ ≢№╡⁸Ɽ

꜠♇♩─ ─◘▬☼ 1,100mm ─◘▬☼ ⌐≈™≡⁸ ≢│

JIS ⁸ ≢│ ISO ⅜ ╦╣≡⅝√≤↓╤≢№╢⅜⁸ ⁸

↕╣√Ɽ꜠♇♩─ ⌐ ↑√ ╩↕╠⌐ ╘╢ ⅜№╢⁹ ⅎ

┌⁸EU ≢│Ɽ꜠♇♩─ ⅜ ↕╣≡⅔╡⁸ ≤ ─ ⌐⅔™≡╙⁸

Ɽ꜠♃▬☺fi◓ ♦Ɽ꜠♃▬☺fi◓ ─ ⌐≈™≡╙ ⅜ ╪≢⅔╡⁸

↓─╟℮⌂ ╙ ⌐⇔≈≈⁸ ⌂ ╩ ∂╢ ⅜№╢⁹ 
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ה   

  

2010 ⅛╠ 2025 ╕≢─ 15 ≢⁸65 ─ │ 709

⇔⁸ ─ ⌐ ╘╢ ─ ⅜ 23 ⅛╠ 30 ⌐

⌐ ∆╢≤ ╕╣⁸ ⌐⅔↑╢ ה ─☼כ♬ ╕╡⅜ ↕╣

≡™╢⁹ 

╕√⁸2012 ⅛╠ 2014 ⌐│ ─ ⅜ ⌐ ⌐⌂╡⁸ 100

⅜ ⇔√⁹↓╣⌐ ∫≡ ─ ╙ 2012 ─ 170 ⅛

╠⁸2025 ⌐│ 250 ⅜ ≤↕╣≡™╢╙──⁸ ⌐ ⇔≡™╢

─ ⅜ ⌂≥╩ ⅎ╢≤↕╣ ─ ╙ ≢№╢⁹ 

⌐≈™≡│⁸ ≢ ⌂ ⅝╩ ≤⇔√ ꜡Ⱳ♇

♩╛∕╣⌐ ∆╢ ─ ⅜⌂↕╣⁸ ≢ ⅜ ╪≢™╢⁹ 

 

 ⅎ  

ה ⅜ ⌂ ⌐⌂∫≡╙⌂⅔ ╖ ╣√ ≢ ⇔√ ╩

∆╢↓≤╩ ∆╢↓≤╩ ≤∆╢⁹ 

⌐│⁸╕∏ ─ ⌐⅔™≡│⁸꜡Ⱳ♇♩ ╩ ∆╢↓≤

⌐╟╡ ⅜╛╡⅜™╩ ☻ⱦכ◘≡∫ ≢⅝╢ ╩ ∆╢

≤≤╙⌐⁸ │ ─ ⌐╟╡ ↕╣╢≤™∫√ ╩ ⇔≈≈꜡Ⱳ

♇♩ ─ ⌐╟╢ ─ ה ┼≤Ɽꜝ♄▬ⱶ◦ⱨ♩╩

⇔⁸ ─ ⌐⅔™≡│⁸ ⌐☼כ♬─ ⇔√ ─ ™ ⅜

↕╣╢╟℮⁸ ⌂ ╩☼כ♬ ⇔√℮ⅎ≢⁸ ╛

─ ⌐ ∂√ ≤ ─ⱴ♇♅fi◓ ╩ ∆╢⁹ 

╕√⁸ ה ─♃כ♦ ה ╛◖Ⱶꜙ♬◔כ◦ꜛfi╩ ∂≡⁸

─ ╡╛ ─ ╩ ∆╢√╘⁸☿fi◘כ ╛

╩ ⅎ√꜡Ⱳ♇♩─ ─√╘─ ╩ ╘╢⁹ 

↕╠⌐⁸ ─ ╩ ∆╢√╘⁸ ™∆⌐ ⇔≡☿fi◘כ ╛Ⱡ♇

♩꞉כ◒ ╩ ⇔⁸ ╩ ⅛≈ ה ⌂ ╩ ≤∆╢꜡

Ⱳ♇♩ ™∆─ ⌐ ↑√ ╩ ╘╢⁹ 

꜡Ⱳ♇♩ ╩ ™√╙─╩ ╗ ⌂ ╩ ─ ⌐ ⌐

∆╢√╘⁸ ⌐⅔↑╢ ╩ ™⁸ ⅜☼כ♬ ↄ

─№╢ ⌐≈™≡⁸ ⌐ ™╢ ╩№╠⅛∂
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╘ ⇔⁸ ∆╢↓≤⌐╟╡⁸ ─ ┘ ─ ╩

╢⁹ 

 

 ꜡Ⱳ♇♩ ╩ ∆═⅝  

⌐≈™≡│⁸ ⅜ 2011 ⌐ ⇔√₈ ה ꜡

Ⱳ♇♩ ₉⌐⅔™≡⁸220 ─ ה ☻♃♇ⱨ⌐

⇔ ⇔√ ⌐╟╢≤⁸ ה ⁸ ה ה ⁸

⁸ ⅜☼כ♬≢ ™↓≤⅜ ╠⅛⌐⌂∫√⁹

↓╣⌐╟╡⁸ ┘ ≢│⁸↓╣╠─ ─ ─℮∟⁸꜡

Ⱳ♇♩ ╩ ⇔≡ ╩ ╢═⅝ ╩ ⇔⁸꜡Ⱳ♇♩ ╩

⇔√ ─ ⌐ ↑√ ╩ ∆╢⁹ 

β₈ ₉ ╩ ⌐ ⁸

⁸ ⁸ ⁸ ⁸ ─

─ ╡ ⁸ ─ ─ ╡ ⁸  

 

⌐≈™≡│⁸ ─ ⅜ ↕╣╢⁸ ≢ ⌂ ⅝

╩ ≤⇔√ ꜡Ⱳ♇♩╛∕╣⌐ ∆╢ ─ ╩ ╢⁹ 

 

 2020 ⌐ ∆═⅝ KPI  

⅜ ∆╢ ⌐ ╩ ∆╢⌂≥ ⇔√ ╩ ∆╢꜡Ⱳ♇♩

╩ ∆╢↓≤⌐╟╡⁸ ⌐⌂∫≡╙ ╖ ╣√ ≢ ⇔√

╩ ∆╢↓≤╩ ∆╢≤≤╙⌐⁸ ─ ⅜ ⌐ ╢⌂≥

─ ╩ ∆╢ ꜡Ⱳ♇♩╩ ⌐ ∆╢↓≤⌐╟╡⁸

≢ ⇔√ ≠ↄ╡╩ ∆╢⁹↕╠⌐⁸ ╛ꜞⱢⱦꜞ♥כ

◦ꜛfi⁸ ⌂≥┼─ ⌐≈™≡╙ ╘≡ ↄ⁹№╦∑≡⁸ ≢⅝╢

╙─⌐ ⇔≡│⁸ ┼─ ╩ ⇔≡™ↄ⁹ 

꜡Ⱳ♇♩─ ה ⌐≈™≡│⁸ ꜡Ⱳ♇♩─ ⌐

⌐ ⇔⁸ ─ ⌐ ⌐ ≢⅝╢╟℮ ─

⌐≈™≡ ╩ ╢⁹╕√⁸ ꜡Ⱳ♇♩╩ ∆╢↓≤⌐╟╢

─ ⁸ ╩ ∆╢ ≢⁸ ─ ⌐⇔⅛ ⇔ ⌂™ ─ כ◘™

ⱦ☻╩ ⌐ ∆╢↓≤╩ ∆╢⁹ 

↕╠⌐⁸ ⌐⅔™≡ ꜡Ⱳ♇♩ ╩ ╗ ⅜ ∆╢╟
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℮⁸↓╣╠─ ─ ╩ ╘╢≤≤╙⌐⁸꜡Ⱳ♇♩ ╩ ⇔√╙─

╩ ╗ ─ ⌂ ╩ ™⁸ ⅛╠ ╕≢─ ⌂

╩⁸  14ﬞ ⁸  10ﬞ ≤∆╢⁹ 

 

∕─ ≤⇔≡⁸ ─ ╩ ∆╢⁹ 

 ≤⇔≡⁸2020 ⌐ ꜡Ⱳ♇♩─ ╩ 500 ⌐ 15⁹ 

 ─꜡Ⱳ♇♩ ╩ ⇔√ ⇔™ ⌂≥─ ╩ ╡⁸

╩∆╢ ⌐ ꜡Ⱳ♇♩╩ ⇔√™≤─ 59.8 ╩ 80 ⁸ ╩

↑╢ ⌐ ꜡Ⱳ♇♩╩ ⇔≡ ⇔™≤─ 65.1 ╩ 80 ⌐

⅝ → ─ ⌐≈™≡│⁸ ₈ ꜡Ⱳ♇♩⌐ ∆╢

₉⁸ 25 11 ⁹ 

 ⌐ ꜡Ⱳ♇♩╩ ™╢↓≤≢⁸ ⅜ ╩ ⅝ ↓∆Ɫ▬

ꜞ☻◒ ╩♀꜡⌐∆╢↓≤╩ ∆⁹ 

 ꜡Ⱳ♇♩ ╩ ⇔√ ─ ╩ 27 31 ─

≢ 100 ∆╢⁹ 

 

 ⌐ ↑√  

⅜ ⇔꜡Ⱳ♇♩ ─ ה ה ⌐ ∆╢ ╩

∆╢⁹ ⌐│⁸ ⅜☼כ♬ ╠⅛≢№╢ ⁸ ─ ╡ ╖⌐╟╢

⅜ ≤⌂∫≡™╢꜡Ⱳ♇♩ ─ ⌐ ⌐ ╡ ╗√╘⁸

┘ ⅜ ⇔√ ╩ ⌐ ╩ ∆╢⁹ 

↕╠⌐⁸ ⌐ ⌐№╢꜡Ⱳ♇♩ ─ ┼─ ⁸ ╩

⌐ ∆╢√╘⁸ ⌐ ↑√ ╛ ╩ ℮↓≤≤∆╢⁹ 

 

─꜡Ⱳ♇♩ ⌐№√∫≡ ⌐ ╡ ╗  

  

                                            

 

15 ⌐⅔↑╢ ─ ─ ┘꜡Ⱳ♇♩ ─ ⌐╟╢

─ ⁸꜡Ⱳ♇♩ ◖☻♩─ ⌐ ≠⅝⁸2020 ─ ⌂

╩ ⁹ 
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꜡Ⱳ♇♩ ╩ ™≡ ─Ɽ꞉כ▪◦☻♩╩ ℮ ─  

꜡Ⱳ♇♩ ╩ ™≡ ⌐╟╢ ⅎ → ─Ɽ꞉כ▪◦☻♩╩

℮ ─  

Ҝ ─ ⌐⅔™≡⁸ ─ ╩ ∆╢⁹ 

  

╩◘ⱳ⁸⇔♩כ ╩ ⌐ ≢⅝╢꜡Ⱳ♇♩ ╩ ™√

 

─ ╛ ∟ ╡╩◘ⱳ⁸⇔♩כ ⌐♩▬꜠┼─ ╛♩

▬꜠ ≢─ ╩ ∆╢꜡Ⱳ♇♩ ╩ ™√  

Ҝ ─ ≡╢ ╩ ⌐ ⇔⁸ ≢ ™ ⌂≥⌐ ∆╢

↓≤⅜ ≤⌂╢⁹ 

  

─ ⌐꜡Ⱳ♇♩ ╩ ™√ ⌂♩▬꜠ 

Ҝ ─♩▬꜠╕≢─ ⅜ ⌂ ⅜⁸ⱬ♇♪◘▬♪⌐ ⅛╣√

♩▬꜠╩ ∆╢↓≤⌐╟╡⁸ ⌂ ⇔√ ⅜ ≤⌂╢⁹ 

 ─ ─ ╡ 

⌐⅔™≡ ∆╢⁸☿fi◘כ╛ ╩ ⅎ√꜡Ⱳ♇♩

╩ ™√ ─ⱪꜝ♇♩ⱨ◊כⱶ 

⌐⅔™≡ ∆╢⁸ ☿fi◘כ╛ ╩ ⅎ√

꜡Ⱳ♇♩ ╩ ™√ ─ⱪꜝ♇♩ⱨ◊כⱶ 

Ҝ ≢№∫≡╙ ╖ ╣√ ⌐⅔™≡ ╡⅜ ╦╣╢↓≤⌐

╟╡ ⇔√ ⅜ ≤⌂╢⁹ 

  

꜡Ⱳ♇♩ ╩ ™≡ ⌐ ╡∆╢ ─ ─ ╩ ∆╢

 

Ҝ ⅜ ℮ ┼─ ╡─ ⌐≈™≡⁸ ╩ ∆╢↓≤⌐

╟╡ ─ ⌐≈⌂⅜╢⁹ 

 

 

ợ ה ꜡Ⱳ♇♩  

 ─ ™ ⅛╠ ─☼כ♬─ ╛ ⌐≈™≡

≢─ ╩ ™⁸ ꜡Ⱳ♇♩─ ╩ ∆ ─ ╩ ∆╢⁹ 
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⌂  

כ♃♬⸗  ─  

─ ™ ⅛╠ ─◘▬◒ꜟ⌐ ─ ╩ ╡ ╣⁸

─ ™꜡Ⱳ♇♩ ─ ⌐ ↑√  

⅛╠ ─ ─ ⌐ ∂≡⁸ ≤─

⁸ ⌐╟╢▪♪Ᵽ▬☻ ⁸ כ♃♬⸗╢↑⅔⌐ ╩

™⁸╟╡⅝╘ ⅛⌂ ⌐ ∆╢ ╩  

כ♃♬⸗  ─ ─  

─ ─ ⌐ כ♃♬⸗⁸≡∂ ⌐ ≢⅝╢ ה

╩ꜞ☻♩ ⇔ ⌂ⱴ♇♅fi◓╩  

  

 ─ ╙⅜꜡Ⱳ♇♩ ⌐≈™≡ ⌂ ╛ ⅜ ╠╣╢

╟℮ ╩  

꜡Ⱳ♇♩ ╩ ⇔√ ─ ╩  

 ─  

╛ ⅛╠─ ꜡Ⱳ♇♩─ ╛ ⌐ ∆╢

⌐≈™≡ ⌐ ∆╢ ╩  

 

│⁸ ⌐ ↕╣⁸ ↕╣╢꜡Ⱳ♇♩ ⌐≈™≡⁸

ה ꜡Ⱳ♇♩ ─ ╖╩ ⇔≡⁸≢⅝╢ ╡

─ ⅛╠ ╩ ℮⌂≥⁸ ⌐≈™≡↓╣╕≢ ⌐

≤─ ╩ ╘╢⁹ 

 

╕√⁸ ⌐≈™≡─ PDCA ◘▬◒ꜟ╩ כ♃♬⸗⁸⇔ ─ ╩

⌐ ה ∆╢≤≤╙⌐⁸≥─ ⌐ ⇔√⅛ ─ ╩

℮⁹↕╠⌐⁸ ⌐≈™≡│⁸ ⌐ ⅛╡╛∆™ ╩ ╘╢⌂≥⁸

⌂꜡Ⱳ♇♩ ─ ⌐ ╢ⱡ►Ɫ►╛ⱪ꜡☿☻⌂≥⅜ ↕╣╢╟

℮⌐ ╩ ∆╢⁹ 

 

↕╠⌐⁸꜡Ⱳ♇♩ ─ ┼─ ─ ⌐≈™≡ ↄ

╩ ╢√╘⁸ ╛ ╩ ⌐⇔√◦fiⱳ☺►ⱶ─ ╛

≢─꜡Ⱳ♇♩ ─ ⌐ ∆╢ⱴ♬ꜙ▪ꜟ─ ╩ ∆╢⁹ 
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ợ  

꜡Ⱳ♇♩ ╩ ⇔√ ⅜☼כ♬─ ╕╢ ⁸ ╛

⌐ ⇔ ⌂ ╩ ℮↓≤≢⁸ ─ ⅝╩ ↕∑╢ ⅜№╢⁹ 

∕─√╘⁸ ⌐ ≤⌂∫≡™╢ ─ ⌐≈™≡⁸

ה ─ ─ ╩ ╡⁸ ⌐ ⌐ ≤∆╢⁹

⌐│⁸ ─ ⌐ ∆╢ ─ ╛ ⌐⅔™≡

≢⅝╢ ─ ╛⅛⌂ ╩ ℮╒⅛⁸ √⌂ ─ ⌐≈™≡╙₈

₉ ┘₈ ₉╩

⌐ ∂≡ ∆╢⌂≥⁸ ∆╢⁹ 

 

 

ợ  

 ⅜⁸ ⅝╛∆™ ╩ ∆╢√╘⁸ ⌂ ╡ ╖

⌐╟╡ ⅜ ℮ ─ ╛ ⌐ ∆╢ ꜡

Ⱳ♇♩─ ⌐≈™≡ ╩ ℮⁹ 

 

ợ ꜡Ⱳ♇♩ ה  

 ⅛≈ ⌐₈ ⅎ╢₉꜡Ⱳ♇♩ ─ ╩ ⁹ ⌐

ה ה ╩ ⇔⁸ ⌐ ⌂ ╩ ⁹ 

 

↓╣╕≢꜡Ⱳ♇♩ ≤™ⅎ┌⁸ⱥ♩ ꜡Ⱳ♇♩⌐ ↕╣╢ ≢

─╙─⅜ ↕╣╢↓≤⅜ ⅛∫√⁹ ⅎ┌⁸ ╩⇔≡™≡⁸ ⌂☿fi◘

╩כ ∫≡ ╩ ⅎ →╢⌂≥⁸ ≤ ─ ⅝╩∆╢꜡Ⱳ♇♩

⅜ ⅎ╠╣╢⅜⁸↓℮⇔√꜡Ⱳ♇♩│ ─ ⇔™ ⅜ ∆╢↓≤

│ ≢№╡⁸ ⌐ ⇔⌂™↓≤│ ╠⅛≢№╢⁹∕─√╘⁸ ≤

─◑ꜗ♇ⱪ╩ ╘⁸ ⌂ ╛ ╩∕⅞ ≤⇔ ⌐ ⌂╙─∞

↑╩Ɽ♇◔⁸√⇔⌐☺כ ≢₈ ⅎ╢₉꜡Ⱳ♇♩╩ ∆╢↓≤⅜

≢№╢⁹ 

∕─√╘⁸ ─≤⅔╡⁸ ┘ │꜡Ⱳ♇♩ ╩

⇔≡ ╩ ╢═⅝ ╩ ⇔⁸ ⅛≈ ≢₈ ⅎ╢₉꜡Ⱳ♇♩

─ ╩ ⇔≡⅔╡⁸ ⇔≡ ─ ⌐ ↑√ ╩

∆╢⁹∕─ ♩כ◕☺כ♥☻⁸ ⌐╟╡ ╩ ⇔⁸ ╩ ∫√
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╩ ∆╢↓≤≢⁸ ─ ╩ ∆╢⁹ ⌐│⁸ ⌂ↄ≤╙₈

₉₈ ─ ─ ╡ ₉─ ⌐≈™≡│⁸2015

╟╡ ─ ╩ ⇔⁸∕─ ─ ⌐≈™≡╙ ⅜ ⇔

√ ⅛╠ ╩ ∆⁹ 

╕√⁸꜡Ⱳ♇♩ ─ ╩ ╢℮ⅎ≢⁸ ╩ ╘≤∆╢

─ ╙ ╘≡ ≤⌂╢⁹∆≢⌐꜡Ⱳ♇♩ ─ ╛⁸

⌐ ╢ ⁸₈ ⅎ╢₉↓≤╩ ∆╢ ─ ⁸꜡Ⱳ♇♩

⌐ ↑√ ╩ ⇔≡™╢⅜⁸2017 ╕≢⌐ ↔≤─

╩ ⇔≡™ↄ⁹ 

⌐⁸ ⌐≈™≡│⁸2014 ⌐⁸ ⅜ ⅜ ∆╢ ≢꜡Ⱳ♇♩

╩ ╗ ꜡Ⱳ♇♩─ ISO13482 ⅜ ↕╣⁸ ⅜

─꜡Ⱳ♇♩ ⅜ ≢ ╘≡ ⌐ ≠ↄ ╩ ⇔√⁹

⁸ ─ ─ ╖╙ ⇔≈≈⁸↓℮⇔√ ⌐ ⇔√꜡

Ⱳ♇♩ ╩ ⇔≡™ↄ≤≤╙⌐⁸꜡Ⱳ♇♩ ─ ⌐≈™

≡╙ ⌐ ↑≡ ⇔≡™ↄ⁹ 

↕╠⌐⁸ ─ ⌐ ↑≡⁸ ─ ╛☼כ♬ ─

╩ ╕ⅎ╢↓≤⅜ ≢№╢⁹∕─√╘⁸ ⌐⅔↑╢ ⁸ ╩

╘≤⇔√꜡Ⱳ♇♩⌐ ∆╢ ꜟכꜟ ⌐≈™≡╙⁸ ≤─ ╩

⇔≡™ↄ⁹ 

 

 

ợ ה ה ICT  

 ☿fi◘כ ╩ ™≡ ─ ה ╩♃כ♦ ⇔√╡⁸

╩ ™≡ ≤◖Ⱶꜙ♬◔כ◦ꜛfi╩ ℮↓≤ ╩ ∂√⁸

╡╛ ─ ┼─꜡Ⱳ♇♩─ ╩ ⁹ 

 

ợ  

 ꜡Ⱳ♇♩ ─ ≤№╦∑⁸ ♁ⱨ♩►▼▪

╩ ∆╢ ╩ ╗⁹ ⌐≈™≡⁸ⱴכ◔♇♩⅜ ↕™ ─√╘ⱦ

☺Ⱡ☻⸗♦ꜟ─ ⅜ ⌂ ─ ─ ╡ ╖⌐

⇔≡ ∆╢⁹ 
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ợ ○כꜟ☺ꜗⱤfi≢─ ─ ╖─√╘─ ה

ה ה ה  

 ⌐≈™≡│⁸ ה ╩│∂╘≤⇔≡⁸

⁸ ⁸ ⅜ ⇔⁸ Ⱡ♇♩꞉

─≢◒כ ─≢Ɽfiꜗ☺ꜟכ○⁸ ╡ ╖╩ ∂≡⁸꜡Ⱳ♇♩

⌂≥╩ ╡ ╣√╙─╩ ╗ ╛ ⌐ ╦╢

╩ ∆╢⁹ 

 

⅜ ↕╣╢  

 ─ ≢│ ≤↕╣≡™╢ ─ ₁⌂ ≢ ⅜

≢⅝√╡ ⌐ ─ ╩ ⇔√╡ ─ ⅝╛ ₁⌂ ╩ ⌐

╢↓≤ ─ ╩ ™≡ ┼─ ╩ ∆╢ ⅜ ↕ↄ⁸

╛ ⅜ ⌂™ ╩ ⌐∆╢꜡Ⱳ♇♩ 

 ╛ כ♃♬⸗ ╩ ∆╢↓≤⌐╟╡⁸ ⌐ ∂√

╛ ╩ ⇔≡⁸ ─ ╩ ↕∑╢꜡Ⱳ♇♩ 

 ⅜ ╢ ╖⌂ ⌐╟╡⁸ ≢№╢ ╩ ⌐∆╢

꜡Ⱳ♇♩ ꜡Ⱳ♇♩◌ⱪ☿ꜟ  

 

ợ ⌐ ∆╢ ─  

 ꜡Ⱳ♇♩ ╩ ™√╙─╩ ╗ ⌂ ╩ ─ ⌐

⌐ ∆╢√╘⁸ ─ ⌐ ™╢ ╩

∆╢⁹ 
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 ▬fiⱨꜝה ה  

  

⁸▬fiⱨꜝ─ ┘ ⌐⅔↑╢⁸ ─ │

─≤⅔╡⁹ 

 

ᵑ  

≤ ⅜ ╗ ⁸ ┼─ ─ ┘

─ ⌐╟╡⁸ ⌂ ™ ─ ה ⅜ ─ ≤⌂∫≡™╢⁹ 

⌐⁸↓╣╕≢ ◦☻♥ⱶ─ ╩ ∫≡⅝√ ה ⅜

∆╢↓≤⅜ ↕╣⁸ ⌐╦√∫≡─ ─ ─√╘─ ⅜

╘╠╣≡™╢⁹ 

╕√⁸ │⁸ ⌐ ╩ ∆╢ ≢№╢√╘⁸ ╛

⌐ ◦☻♥ⱶ⅜ ⇔≡⅔╡⁸ ⁸ ⌂≥─ ╩ ⇔≡

™╢⁹↓─√╘⁸ ◦☻♥ⱶ≢│ ⌐ ⌐ ∂√ ╩ ╘╠╣

╢↓≤⅛╠ ⌐ ╠↨╢╩ ∏⁸ ─ ⌐ ═≡ ╩ ↕∑╢

↓≤⅜ ⇔™ ⅜№╢⁹∕↓≢⁸ ⌂ ™ ─ ה ≤ ∑≡⁸

◦☻♥ⱶ─ ה ה ⅜ ╘╠╣≡™╢⁹ 

↕╠⌐⁸ ─ ⅛╠⁸ ⁸ ╩ ℮↓≤⅜ ™

√╘⁸ ─ ⌐ ═ ⅜ ™⁹ ─ ─℮∟ ╩

⅜ ╘╢≤™℮ ⌐№╢√╘⁸ ─ │ ⌐ ╩

℮═⅝ ≤⌂∫≡™╢⁹ 

≢⁸ ⌐⅔↑╢ ™ ─ ה ⅜ ─ ≤⌂∫≡™╢↓

≤╙№╡⁸ ה ╩ ∆╢⌂≥⁸ ╛ ⅜ ⇔╛∆™

─ ╙ ↕╣≡™╢⁹ 

 

ᵒ▬fiⱨꜝ  

30 ⅛╠─ ⌐ ⌐ ↕╣√ ⅜ ⌐

⇔≡⅝≡⅔╡⁸ ⁸ ה ─ ≤↓╣⌐⅛⅛╢ ─ ⅜

↕╣≡™╢⁹ 

╕√⁸ ▬fiⱨꜝ╩ ╘≡ ⅜ ─▬fiⱨꜝ ⌐≈™≡⁸ ⁸ ⁸

⁸ ⌐ ⌂ ⅜ ↕╣≡™╢↓≤⅛╠⁸ ⅜ ↕

╣≡™╢⁹ 
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ᵓ  

─ │ ⌐ ≡ ⌐ ה ⌂≥─ ⅜ ⇔╛∆™

⌐№╢⁹ ≢ ∆╢ⱴ◓♬♅ꜙכ♪ ─ ─℮∟ ⅜ ≢

⇔≡™╢⁹ │ ─ ⅜ ⌐ ⇔≡™╢⁹ 

╕√⁸ ⌐ ≡╙ ╛ ⅜ ⇔⁸ ╙ ≢№╢√╘⌐⁸

╛ ⅜ ⇔≡™╢⁹ 

↕╠⌐⁸ ≢│⁸ │╙∟╤╪⁸ ∞↑≢╙⁸

╛ ─ ╛⁸ ⁸ ⌐╟╢ ה ≢ ⅜ ∆╢

⅜ ≢ ⇔≡™╢ ⁹ 

↓─╟℮⌂ ─╙≤⁸ ─ ╛ ╩ ∆╢↓≤≢⁸

─ ⁸ ─ ה ⌐ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

⁸ ─⁸ ╩ ℮ ⌐╙ ─ꜞ☻◒⅜

⌐ ↄ ╩ ⇔√ ≢─ ⅜ ╘╠╣╢⁹ 

 

 ⅎ  

─ ⌂ ⌐ ≈꜡Ⱳ♇♩ ─ ╩ ∆╢⌐│⁸ ⌂

⌐☼כ♬─╠⅛ ≠™√꜡Ⱳ♇♩ ─ ╩ ╘≡⁸ ─

≤ ╩ ╘≡™ↄ ⅜№╢⁹ 

∕─ ⌐│⁸꜡Ⱳ♇♩╩ ∆╢ ⌂ ─╖≢⌂ↄ⁸ ה

╩ ╗ ╩ ⅎ⁸ ─ ╩ ╢↓≤⅜ ≢№╢⁹ 

╕√⁸ ꜡Ⱳ♇♩ ─ ה ⌐≈™≡│⁸ ⌐╙ ⌐╙

ↄ─ ⅜№╢√╘⁸ ⁸ ⌂ ⌐ ∫√ ╩⁸ ≢ ⇔⁸

⇔≡ ⌐ ╡ ╗↓≤⅜ ≢№╢⁹ 

♩♇◕כ♃⁸│⌐╘√─⧵ ≤ⱴכ◔♇♩ ─

╩ ⌐∆╢≤≤╙⌐⁸ ꜡Ⱳ♇♩╩ ⅜ ∆╢─⅛╩ ∆╢↓≤⅜

≢№╢⁹ 

↕╠⌐⁸ ≢ ╩ ⇔⁸ ⇔≡ ⌐ ╡ ╗ ≢│⁸

─ ⁸ ⁸ ─ ┘ ⁸ ┘⌐ ╕≢╩

⇔⁸ ⌂ ╡ ╖⅜ ╣ ↄ ⇔≡ ⇔≡⌂↕╣╢↓≤⅜ ≢

№╢⁹ 

 



73 

 

 ꜡Ⱳ♇♩ ╩ ∆═⅝  

⁸▬fiⱨꜝ─ ┘ ⌐⅔↑╢⁸ ─ ┘

⌂ ⅎ ╩ ╕ⅎ⁸꜡Ⱳ♇♩ ╩ ⌐ ╡ ╗═⅝ ╩ ─≤

⅔╡ ∆╢⁹ 

 

ᵑ  

⌐⅔™≡ ↕╣╢ ⌂ ™ ⌐≈™≡│⁸

─ ⁸ ─ ─ ⌂≥─ ה ─╒⅛⁸ ꜡Ⱳ

♇♩ ─ ⌐╟╢ ⁸ ─ ⁸ ⌐╟╢ ─ ™

─ ꜠ⱬꜟ┼─ ⅝ →⌐╟╡ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ┘ ⌐╟╢ ─

≢ ∆╢⁹ 

⌐⁸ ה ─ ─ ⌐≈™≡│⁸

ה ⌐╟╡⁸ ⌂≥─ ╩ ⁸ ─ꜞ☻◒─

™ ≢─ ╩ ↕∑╢↓≤⌐╟╡ ∆╢⁹ 

 

ᵒ ▬fiⱨꜝ  

⇔™ ┼─ ┘ ↕╣╢ ⁸ ⁸ ┼─

⌐≈™≡│⁸ ⌐╟╢ ─ ─╒⅛⁸ ꜡Ⱳ♇♩

─ ⌐╟╡⁸ ─ ה ╩ ∆╢↓≤⌐╟╡ ∆╢⁹ 

 

ᵓ  

─ ╛ ─ ⌐ ⇔≡│⁸ ꜡Ⱳ♇♩⌐╟╢

─ ┘ ─ ╛ ™ ─ ⌐╟

╡ ∆╢⁹ 

 

 2020 ⌐ ∆═⅝ KPI  

⁸▬fiⱨꜝ─ ┘ ⌐⅔↑╢⁸2020 ⌐ ∆

╩ ⌐ ∆⁹ 

 

ᵑ  

ה ╩ ╗ ╩◦☻♥ⱶ≤⇔≡≤╠ⅎ√ ה

╩ ∆╢√╘⁸ ╩│∂╘≤∆╢꜡Ⱳ♇♩ ─
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┼─ ⌂ ╩ ™⁸꜡Ⱳ♇♩ ╩ ╘√ ⱪ꜡☿☻ ╩ ∆

╢⁹╕√⁸ ⌐⅔↑╢ ╛ ┼─꜡Ⱳ♇♩ ─ ⌐

╟╡⁸ ⁸ ⁸ ⅜ ⇔╛∆™ №╢ ╩ ∆╢⁹ 

∕─ ≤⇔≡⁸ ╛ ⌐ ∆╢ ─

≤∆╢⁹∕─ ⁸ ─ ╩ ⌂ ≢ ╠⅛⌐⇔≈≈⁸

╩ ℮↓≤≤∆╢⁹ 

 

ᵒ▬fiⱨꜝ  

∆╢ⱷfi♥♫fi☻ ⌐ ∆╢√╘꜡Ⱳ♇♩≢─ ╩ ∆╢⁹ 

∕─ ≤⇔≡⁸2020 ╕≢⌐│⁸ ─ ▬fiⱨꜝה ▬fiⱨ

ꜝ─ 20 │☿fi◘⁸כ꜡Ⱳ♇♩⁸ ─ ⌐╟╡ ה

╩ ∆╢⁹ 

 

ᵓ  

⅜ ≠ↄ↓≤⅜ ⌂ ─ ╛ ─ ╩⁸

⅛≈ ⌐ ∆╢√╘⁸ ─ ⌂ ⅜ ⌂ ⌐

│ ꜡Ⱳ♇♩⁸╕√⁸ ⅜ ≠ↄ↓≤─ ⌂™ ≢─ ⌐

│ ה ─꜡Ⱳ♇♩╩ ∆╢⁹ 

↕╠⌐⁸↓╣╠─ ꜡Ⱳ♇♩ ─ ╩ ╘╢√╘⁸ ⅛╠

─ ꜡Ⱳ♇♩─ ╩ ⅎ╢↓≤╙ ≢№╢⁹ 

∕─ ≤⇔≡⁸ ╛ ─ ⌂ ⌐⅔™≡╙

≤ ═≡ ⌂™ ╩ ∆╢⁹ 

 

 ⌐ ↑√  

⌐ ↑⁸ᵑ ⁸ᵒ ⁸ᵓ ─

╩ ∂≡⁸ ─№╢ ╩ ╘╢⁹ 

 

ᵑ  

☼כ♬ ┘ ╩☼כ◦ ╕ⅎ√ ⌐꜡Ⱳ♇♩ ה ∆═⅝

⌐≈™≡⁸ ☼כ♬ ┘ ─☼כ◦ ⌐ ∂≡ ⇔≈≈⁸

⌐☼כ♬ ⇔√ ⌐≈™≡⁸ ╩ ⇔ ה ╩ ∆╢⁹ 

▬fiⱨꜝ ⌐⅔™≡│⁸ ≢│ ⅜ ⌂ ─ ╛ ♃כ♦
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─ ⌂≥⁸↓╣╕≢ ≢№∫√ ─ ⌐╟╢ ─ ─ ⁸

ה ⌐ →╢↓≤╩ ∆⁹ 

╕√⁸ ⌐ ∆╢ ⱪ꜡☿☻ ⌐≈™≡│⁸ ≤ ⌐

╩ ⇔⁸ ⌐ ╩ ⌐ ⇔⁸╕√⁸∕─ ╩

⌐╙ ↄ ∆╢↓≤≤∆╢⁹ 

 

↕╠⌐⁸◦☻♥ⱶ ─ ╩ ∆╢ ╙ ≢№╢⁹ ─꜡

Ⱳ♇♩ ≤≤╙⌐⁸ ╩ ≤⇔√ꜞ▪ꜟ♃▬ⱶ⅛≈ ⌂

╩ ∆╢ ╩☻▬▼fi♃ⱨ▬◙כꜚ┘ ⇔⁸ ⌐⅔↑

╢◦☻♥ⱶ ─ ╩⁸ ─ ⌂ ─╙≤≢ ℮⁹ ⌐

│⁸ ⌐⅛⅛╢ ╡╟╩♃כ♦ ⌐ ∆╢≤≤╙⌐⁸ ╩

⇔⁸ ⌐⅔↑╢ ─♃כ♦ ╩ ╘≡ ↄ⁹ 

⌐⁸↓℮⇔√ ╩ ℮ №╢ ⱬfi♅ꜗכ ╩ ∆╢

√╘⁸ⱬfi♅ꜗכ ⅜ ≢⅝╢╟℮⌂ ─ⱶכ◐☻ ╙ ≢№

≥כ◙כꜚ⁸╡ ⅜ ⇔√ ≢─ ⌐ ∆╢ ╩ ℮⁹ 

 ⌐≈™≡ ⌐ ∆╢√╘⁸ 

ה ⌐ ╩ ℮ ╩ ∆╢⁹ 

⁸√╕ה ⌐ ∆╢ ╩ ℮√╘⁸ ─ ה ╩

╢⁹ 

↓≤≤∆╢⁹ 

 

ᵒ  

⌐≈™≡│⁸ ─ⱨ▫כꜟ♪╩ ™√ ה ⁸ ┼─

ⱨ▫כ♪Ᵽ♇◒⅜ ≢№╢⁹∕─√╘⁸ ─ ╩

⇔√ ╩ ⌐ ∂≡ ™≈≈⁸ ▬fiⱨꜝ ꜡Ⱳ♇♩

╩ ↕∑╢⁹ 

↕╠⌐⁸ ╠⅜ ⌐꜡Ⱳ♇♩╩ ∆╢₈⸗♦ꜟ ₉ ╩

∆╢↓≤≢ ╩ ∆╢⁹ √⌐ ↕╣√ ⌐ ╣√ ⌐≈™

≡⁸ ╩ ∆≤≤╙⌐⁸ ≢─ ⸗♦ꜟ ╩ ∆

╢⁹ 

╩כ◙כꜚ⁸≡⇔ ╘√ ⌂ ⌂≥ ╙

∆╢⁹ ─ ⌐ ⇔≡⁸꜡Ⱳ♇♩ ╩ ™√ ⌐ ∆
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╢ ╩ ℮≤≤╙⌐⁸ ╩ ⇔≡™╢◖fi◘ꜟ ⌐ ⇔≡⁸

꜡Ⱳ♇♩ ┼─ ⌐ ∆╢ ╩ ℮⁹ 

≢─ ⅜ ⇔™ ꜡Ⱳ♇♩ ⌐≈™≡│⁸ ⌐⅔™≡

⌐ ∆╢≤≤╙⌐ ─ ⌐ ╘╢⁹╕√⁸↓╣⌐╟╡⁸ ⌐⅔↑

╢ ┘ ┼─ ╩ ∆⁹ 

 

ᵓ  

⌐≈™≡│⁸╕∏│ ╩ ∆╢↓≤⅜ ≢№╢⁹ ⌂

╢ⱷכ◌כ ╛⁸ ⁸╕√│ ⌂≥─ ─ⱨ◊כⱴ♇♩

╩ ╘╢≤≤╙⌐⁸꜡Ⱳ♇♩ ╩ ≤⇔√ⱪ꜠◐ꜗ☻♩ ─ ╩

╘╢⁹ 

─ ⇔≤⇔≡│⁸ ─₈꜡Ⱳ♇♩ ◦☻♥ⱶ

₉≤╙ ⇔≈≈⁸ ⌐ ⅎ√ ꜡Ⱳ♇♩ ╛▬fiⱨꜝⱷfi♥♫fi☻

꜡Ⱳ♇♩⅜ ╩ ≢⅝╢ ╩ ∆╢↓≤⅜ ≢№╢⁹↕╠⌐⁸

─ ה ─√╘⌐⁸꜡Ⱳ♇♩ ╩ ⇔⁸ ╩

≤⇔√ ה ╕≢ ╘√◦☻♥ⱶ ─ ╩ ℮⁹╕√⁸▬fiⱨꜝ─

┘ ⌐ ╢ ╩ ╕ⅎ⁸ ⌂꜡Ⱳ♇♩⌐≈

™≡⁸ ה ⌂ ╩ ╘╢⁹ 

↕╠⌐⁸ ה ╩ ⌐ ∆╢√╘⁸ ⅜ ↕╣╢

≢─Ɽ꞉כ▪◦☻♩ ─ ╩ ∆╢≤≤╙⌐⁸ ≤⇔

≡⁸꜡Ⱳ♇♩─ ⌐≈™≡─ ╩ ─ ≢ ∆╢↓

≤≤∆╢⁹ 

╕√⁸↓℮⇔√꜡Ⱳ♇♩⌐ ∆╢ ╩ ∂≡⁸ ה ⅛╠─

╛ ⌂ ⌐╟╡⁸ ─ ╩ ↕∑⁸ ה ⅜

⇔╛∆™ ╩ ∆╢⁹ 
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ה   

  

⅜ ≢│⁸ ⌐ ∆╢ ™ ─ ה ╛⁸

─ ⌂≥⌐╟╡ ⅜ ⌂ ≤⌂∫≡™╢╒⅛⁸ ↄ

─ ⅜ ╛ ─ ⇔™ ≢ ╦╣≡™╢⁹╕√⁸

≢╙⁸ ─ ╡ ↑⌂≥ ↄ─ ╩ ⌐ ∫≡⅔╡⁸

⅜↕╠⌐ ∆╢⅔∕╣⅜№╢⁹ 

⁸ ⅜ │⁸ ⌂ ≤─ ⌐↕╠↕╣≡⅔╡⁸↕╠

⌂╢◖☻♩ ╛ ⌐ ╡ ╪≢™ↄ ⅜№╢⁹ 

↓─√╘⁸ ה ⌐≈™≡⁸ ─ ⌂ ╩

╢≤≤╙⌐⁸ ה ה ⌂ ⅜ ≢⅝╢ ╩ ⅎ╢√╘⁸

꜡Ⱳ♇♩ ╛ ICT ─ ⅜ ↕╣≡™╢⁹ 

↓℮⇔√ ╙ ╕ⅎ⁸ ┘ NEDO ─ 16⌐╟╣┌⁸↓╣╠─

⌐⅔↑╢꜡Ⱳ♇♩─ ⌂ │⁸ ≢│ 2020 ⌐

1,200 2012 10 ⁸ ⌐⅔™≡╙ 2020 ⌐ 1,000

2012 20 ┼≤ ∆╢↓≤⅜ ╕╣≡™╢⁹ 

 

 ⅎ  

⌂ ⌐ ∆╢ ה ⌐⅔™≡│⁸꜡Ⱳ♇

♩ ╩ ⌐ ∆╢↓≤≢ ╩ ה ⇔⁸ ╩ ℮≤≤

╙⌐⁸☿fi◦fi◓ ╩ ⇔√ ה ⌐╟╡⁸ ⌂

╩ ╢↓≤╩ ∆⁹ 

╕√⁸ ↄ─ ⅜ ╛ ─ ⇔™ ≢ ╦╣≡™╢ ⁸

≤⇔≡ ⌐ ∫≡™╢ ⌐⅔™≡ ╩ ∆╢≤≤╙⌐⁸ICT

≤ ⌐꜡Ⱳ♇♩ ╩ ∆╢↓≤≢ⱡ►Ɫ►⅜ ≤↕╣╢ ╩

⅜ ⌂™ ≢╙ ⌐⇔⁸ ⅜™⅝™⅝≤ ╩ ∆╢≤≤╙⌐⁸ ה

⌂ ─ ┼─ ╩ ∆ ╩ ⅎ╢⁹ 

                                            

 

16 ₈꜡Ⱳ♇♩ ─ ₉ 25 ⁸ ⁸ 

₈2035 ⌐ ↑√꜡Ⱳ♇♩ ─ ₉ 22 ⁸NEDO  
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↓─√╘⁸ ─ ≢ ≤⌂╢ ꜡Ⱳ♇♩⌂≥⌐≈™≡⁸

╩☼כ♬─ ⇔⁸ ↕╣╢꜡Ⱳ♇♩─ ╛ ╘╠╣╢ ─

╩ ⌐ ∆↓≤⌐╟╡⁸ ─ ╩ ╘ⱷכ◌כ⅜ ⌐

≢⅝╢ ╩ ⅎ╢⁹╕√⁸ ╛ ⌐⅔™≡⁸ ─ ™

╩ ╡≈≈⁸ ♩♇Ⱳ꜡≥☼כ♬─ ⁸ ─ ╩☼כ◦ ┘≈

↑⁸ ─ ╩ ⅛⇔≡ √⌂ ≢ ─ ⌐≈⌂⅜╢꜡Ⱳ♇♩

╩ ╘╢⁹ ↕╣√꜡Ⱳ♇♩│ ╛⅛⌐ ┼─ ╩ ╘⁸꜡Ⱳ♇♩─

⌂ ⌂≥╩ ה ⇔⁸ ╛⅛⌂ ה ╩ ╘╢⁹ 

ⅎ≡⁸ ≤꜡Ⱳ♇♩⅜ ∆╢꞉כ◒◦▼▪ ╩ ∆╢ ⅛╠⁸

─ ╩ ∆╢≤≤╙⌐⁸ ⌐⅔↑╢ ♫♥fi◖ה ─ ⌂

≥◦☻♥ⱶ ≢꜡Ⱳ♇♩─ ╩ ⇔√ ה ╩ ╢⁹↕╠⌐⁸

─ ╙─≠ↄ╡ ─ ⌂≥─ ╙ ⅛⇔≡ ⁸ ╩ ╘╢⁹ 

⇔™ ╛ ─ ⌐ √∫≡│⁸ ┌⅛╡≢⌂ↄ⁸ כ♬─

☼⌐ ∫√ ─ ╡ ╖╛ ─ ⌐╟╡⁸ ◖☻♩─ ⌐≈⌂

⅜╡ ↄ─ ⌐ ∆╢╟℮ ╘╢⁹ 

 

 ꜡Ⱳ♇♩ ╩ ∆═⅝  

─ ╩ ╢≤≤╙⌐ ⌂ ─ ╩ ╢ ⅛╠⁸

ה ⌐⅔™≡꜡Ⱳ♇♩ ה ╩ ∆═⅝ ╩ ─

≤⅔╡ ⇔√⁹ 

╕√⁸↓℮⇔√ ⌐⅔↑╢꜡Ⱳ♇♩ ⌐№√∫≡│⁸ ⌐꜡Ⱳ♇♩╩

∆╢─╖≢│⌂ↄ⁸ ─ ╙ ╘√◦☻♥ⱶ≤⇔≡─ ה ╛

╩ ╘╢↓≤⅜ ≢№╢⁹ 

 

. GPS ◦☻♥ⱶ ╩ ⇔√ ─  

כ♃◒ꜝ♩ ─ ה ה ⁸ ╩

℮ⱨ◊꞉כ♄─ ⌐╟╡⁸ ─ ╩ ⇔⁸↓╣╕

≢⌐⌂™ ה ◖☻♩ ╩ ∆╢⁹ 

 

. ⌐ ∫≡™╢ ─ ה  

─ ╖ ╤⇔⌂≥─ ≢♠כ☻♩☻◦▪╩ ∆╢╒⅛⁸

꜡Ⱳ♇♩⁸ ה ꜡Ⱳ♇♩⁸ ה ꜡Ⱳ♇♩⁸
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꜡Ⱳ♇♩⁸ ה ◦☻♥ⱶ ⌐╟╡⁸⅝≈™ ⁸ ⌂

⁸ ╡ ⇔ ⅛╠ ∆╢⁹ 

 

. ꜡ Ⱳ♇♩≤ ⌂☿fi◦fi◓ ─ ⌐╟╢ ה  

☿fi◦fi◓ ╛ ⌐♃כ♦─ ≠ↄ⅝╘ ╛⅛⌂

╛ ─ ⌂ ≤─ ⌐╟╡⁸ ─ⱳ♥fi◦ꜗꜟ╩

⌐ ⅝ ⇔⁸ ה ╩ ∆╢⁹ 

 

↓╣╠─ ─ ╩ ∆╢ ─ ה ⌐ ↑√ ╩

⌐ ∆╢⁹ 

 

 2020 ⌐ ∆═⅝ KPI  

─ ─ ╛Ⱪ꜠כꜟ☻◒כ⌐≈⌂⅜╢꜡Ⱳ♇♩⅜⁸

ה ⌐⅔™≡ 2020 ╕≢⌐ ה ↕╣╢↓≤╩ ∆⁹ 

 

⌂  

. GPS ◦☻♥ⱶ ╩ ⇔√ ─  

ü ♩ꜝ◒♃כ─ ◦☻♥ⱶ─ ┘⌐

─ ⁹ 

ü ╩ ∆╢↓≤⌐╟╡ ╩ ∆╢ⱨ

◊꞉כ♄─ ⁹ 

 

. ⌐ ∫≡™╢ ─ ה  

ü ─ ⁸ ⌐⅔↑╢ ה ⁸ ⌐⅔↑╢ ╡╛

─ ⁸ ⌐⅔↑╢ ה ─ ╩ ≢ ℮꜡Ⱳ♇

♩ ┘⌐Ɽ꞉כ☻♩☻◦▪כ♠─ ⁹ 

ü ה ─ ⁸ ─ ה ╩ ≢ ℮꜡Ⱳ♇♩─

⁸Ɽ꞉כ☻♩☻◦▪כ♠─ ⌂╢ ה ⁸ ה

◦☻♥ⱶ─ ─ ⁹ 

 

. ꜡Ⱳ♇♩≤ ⌂☿fi◦fi◓ ─ ⌐╟╢ ה  

ü ─ ⁸CO2⁸ ◦☻♥ⱶ⁸
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ה ⌐⅔↑╢ ꜡Ⱳ♇♩⁸ ─ ꜡Ⱳ♇

♩ ─ ⁹ 

ü ⱦ♇◓♦כ♃ ⌐╟╢ ─ ⁹ 

 

↓╣╠╩ ∆╢√╘⁸꜡Ⱳ♇♩ ≤ ⇔⁸ ∆═⅝ ╛

ↄ╡⁸≠ꜟכꜟ─╘√─ ▬fiⱨꜝ╛ ─ ⌂≥⁸꜡Ⱳ♇♩

─ ⌐ ≤⌂╢ ╩ ∆╢⁹ 

↓℮⇔√ ╩ ∂≡⁸₈ ה ─ ⱪꜝfi₉≢ ⇔√⁸

ה ─ ─ 10 ≢─ ⌐ ∆╢⁹ 

↓╣╠─ ─ ╩ ╢ KPI ≤⇔≡⁸ ─ ╩ ∆╢⁹ 

ü 2020 ╕≢⌐ ─כ♃◒ꜝ♩ ╩  

ü ה ⌐⅔™≡ ⌂≥⌐ ∆╢ √⌂꜡Ⱳ

♇♩╩ 20  

 

 ⌐ ↑√  

 

ה  ⌐⅔↑╢꜡Ⱳ♇♩ ⌐⅔↑╢꜡Ⱳ

♇♩ ⁸ ▬ⱡⱬכ◦ꜛfi ⱪ꜡◓ꜝ

ⱶ  

ה ─ ☼כ♬ ╩ ⇔⁸꜡Ⱳ♇♩ ─

ה ┼─ ⌐ ↑≡꜡Ⱳ♇♩ ⌂≥ ≤─

⌐╟╢ ╩ ⁹ 

ה  ♩♇Ⱳ꜡≥☼כ♬─ ╛ ◓ⱴ♇♅fi─☼כ◦─

─ ≠ↄ╡ 

 

 

 ⌐⅔↑╢꜡Ⱳ♇♩ ─ ⌐⅔↑╢꜡Ⱳ♇

♩  

⌐⅔™≡ ה ─ ≢ ╖⇔≡™╢꜡Ⱳ♇♩

⌐≈™≡⁸╕≤╕∫√ ה ≢─ ╩ ⇔⁸

─ⱷꜞ♇♩╩ ∆╢╒⅛⁸꜡Ⱳ♇♩╩ ⇔√ ─ ⁸ ◖

☻♩ ⁸ ─ ⌂≥⁸ ה ⌐ ↑√ ─ ╩
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⇔⁸꜡Ⱳ♇♩ ≢ ⌂ ≢─꜡Ⱳ♇♩─ ╩ ⁹ 

 

 

 ≢꜡Ⱳ♇♩╩ ⌐ ∆╢√╘─  

⌐⅔↑╢ ♫♥fi◖ה ─ ╛ ≤꜡Ⱳ♇♩─ ⌐ ↑√

⅜♩♇ↄ╡⁸꜡Ⱳ≠ꜟכꜟ─ ⌐ ≢⅝╢ ─

⌂≥⁸ ─◦☻♥ⱶ ≢꜡Ⱳ♇♩─ ╩ ⇔√ ה

╩ ⁹ 

 

 ꜡Ⱳ♇♩ ⌐ ↑≡ ┼─ ╩ ℮ⱪ꜠▬ꜘכ─  

─ ╛ JA ─ ╩│∂╘⁸ ⌐ ⇔≡꜡Ⱳ

♇♩ ⌐╟╢ ─ ╛∕─ ╩ ↄ ∆╢√╘─ ╖╩

∆╢⁹ ∑≡⁸ ⅛╠─ ╩ ∆╢√╘─ ה

─ ─ⱴ♇♅fi◓╛⁸ ▪▬♦▪╩ ∆╢ ╩ ∆╢⁹ 

 

 √⌂ⱦ☺Ⱡ☻⸗♦ꜟ─  

╩ ∆╢ ─ ≤ №╢ ─ ⌐╟╢ ⇔™

ⱦ☺Ⱡ☻⸗♦ꜟ─ ⌐ ↑√ ╩ ∆╢⁹╕√⁸ ⅜

⅝™꜡Ⱳ♇♩─ ⌐ √╡⁸ ─ ─ ⌐╟╢ ⁸

◖fi♩ꜝ◒♃כ⌐╟╢ ⌂≥─ ╖─ ╩ ∆╢⁹ 

 

 ─ ⅜ ꜡Ⱳ♇♩─ ⌐ ⌐ ╡ ╗ ╖≠

ↄ╡ 

─ ≤⇔≡ ה ╩ ⅎ≡ ∆╢

─ ╩ ╢⁹ 
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ה ⌐ ╢  
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