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─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

1 

 

 

 

 

 

 

ה ─ ה ☻ⱴכ♩◦♥▫◖fi♁כ◦▪ⱶ 
fi▬◙♦הꜞ  

  

⌐ủ╩ ∆  

 

a ha ha  

b ╩╕√← fi►♃כꜙ♬   

c  

d ∕─ ╩╕√← ⁸  

 

   

┘  ☻ⱴכ♩◦♥▫    

 

 

 

 

☻ⱦכ◘ꜟ♃☺♦  ☻ⱦכ◘ꜟ♃☺♦  
☻ⱦכ◘ꜟ♃☺♦   

    

  2- 8- 1 

  03- 6273- 5233 

FAX    

ⱷכꜟ▪♪꜠☻   Kenta_Matsushita @member.metro.tokyo.jp 

   

┘   ╕∟≠ↄ╡    

 

 

 

  ╕∟≠ↄ╡  

    

 1- 2- 1 

  03- 5211- 3619 

FAX   03- 3264- 4792 

ⱷכꜟ▪♪꜠☻ chiiki - machi@city.chiyoda.lg.jp  

β  

(  

 

 
ה  ─ ה  
╕∟≠ↄ╡  

┘     

 
  ☻ⱴכ♩◦♥▫  

   

 

 

 

  1- 1- 1 Ɽכ◒ⱦꜟ 

  03- 3287- 7186 

FAX  03- 3287- 3275 

ⱷכꜟ▪♪꜠☻ kt_kawai@mec.co.jp 

4 3 18  

mailto:kt_kawai@mec.co.jp
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ₒ ₓ 

 

ההה       ⌐╘∂│    

 

  ∆☻ⱴכ꜡≥▫♥◦♩כ♪ⱴ♇ⱪ    ההה  

 

  ─ ההה      ↑  

 

ההה                

 

ההה            

 

  ⌐ ↑√ ⇔√ ההה      

 

7   ╕∟≠ↄ╡≤ ⇔≡ ∆╢↓≤⅜ ⌂ ה ─  

ההה      

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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 │∂╘⌐ 

Â ⌐≈™≡ 

ה ─ ה ⁸ │⁸ ╩ ∆╢ ─ⱦ☺Ⱡ☻◄ꜞ▪≢

№╡⁸ ─ ╩ ⇔≡™ↄ√╘⌐╙⁸ ⌂☻ⱴכ♩◦♥▫ ╩ ⇔≡™╢ ≢№

╢⁹ │ 120ha№╢⅜⁸ ⱦꜟ⅜ ╩ ⌡╢√╘ │ 800ha ╗ ⁸

│101 ╗ ≤⌂∫≡™╢⁹ ≢╙ ─ CBD ≢№╡⁸ │

28 ⁸ 4,300 ⅜ ╩ ⅎ≡™╢⁹ 

 ─▬ⱷכ☺  

Â ─ ⌐≈™≡ 

≢│╕∟≠ↄ╡─ ≤⇔≡ₐ╕∟≠ↄ╡●▬♪ꜝ▬fiₑ╩ ⇔≡⅔╡⁸↓─╕∟≠ↄ╡─

╩╟╡╟ↄ ∆╢√╘⌐⁸ⱦ☺ꜛfi○ꜞ◄fi♥♇♪⌐╟╢☻ⱴכ♩◦♥▫ ╩ ⇔≡™╢⁹◄

ꜞ▪─ ה ה ─ ה ╩fi▬◙♦הꜞ─ ⇔⁸ ─ ╩ ⇔≡™ↄ⁹

≢│ ה ⌐⅔↑╢⁸ⱳ♥fi◦ꜗꜟ─ ─☻fi◄ꜞ☺꜠ה ≤™℮ ≢₈ ─

₉╩ ⁹ ─ ⌐ ↑≡WG╩ ⇔ⱪ꜡☺▼◒♩╩ ⇔≡™ↄ⁹╕√ ≤⌂╢

OS╛♦כ♃ꜝ▬Ⱪꜝꜞהכ◄ꜞⱴⱠ♁ꜞꜙכ◦ꜛfi─ ⁸▬fiⱨꜝ ─ ⌐╙ ∆╢⁹ 

 ⱦ☺ꜛfi○ꜞ◄fi♥♇♪⌐╟╢☻ⱴכ♩◦♥▫ 

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

4 

 

 

Â ◖fi♁כ◦▪ⱶ⌐≈™≡ 

≢│1988 ⌐ ─ ≢№╢₈ ה ─ ה ╕∟≠ↄ╡

⁸ ₉╩ ⁸ ⁸ ⁸ ╙ ∆╢ ─╙≤⁸╕∟≠ↄ╡

╩ ╘≡⅝√⁹ ⅜ ⅎ╢₈Society 5.0 ₉ ⌐ ⇔⁸ ─↕╠⌂╢ ⌂ ≤

─ ה ⁸ ┘ ⅜ ⌐⅔↑╢ ─☻ⱴכ♩◦♥▫ ─⸗♦ꜟ≤⌂╢═ↄ⁸2020 ⌐

ה ה ─3 ≢ ה ─ ה  ☻ⱴכ♩◦♥▫ ◖fi♁כ◦▪ⱶ╩

⇔⁸ ☻ⱴכ♩◦♥▫ⱦ☺ꜛfiה ╩ ⁸ ≢☻ⱴכ♩◦♥▫⌐ ╡ ╪

≢™╢⁹ │ ─ fi▬◙♦הꜞ─ ⌐ ↑√ ♃כ♦╢╟⌐ ◄ꜞ▪

ⱴⱠ☺ⱷfi♩⸗♦ꜟ─ ╩ ℮√╘⌐⁸ ה ה כ☺꜡fi♥◒ⱡ◘▬▪ה ⁸

BOLDY ─5 ≢ ה ─ ה ☻ⱴכ♩◦♥▫◖fi♁כ◦▪ⱶ ꜞה♦◙▬

fi ╩ ─ ⁸ ╡ ╖╩ ⇔≡™╢⁹  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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 ∆☻ⱴכ♩◦♥▫ 

Â ─  

⇔√≤⅔╡⁸☻ⱴכ♩◦♥▫≢ ⌐ ╕╢ ─ ₈ ₉₈ ₉₈ ₉╩

╘╢√╘⌐⁸ ─ ≢№╢ ─◄ꜞ▪ⱴⱠ☺ⱷfi♩│₈♦כ♃ ◄ꜞ▪ⱴⱠ☺

ⱷfi♩⸗♦ꜟ₉╩ ↕∑⁸ ⌐ ∆╢↓≤╩ ∆⁹ ≤♦☺♃ꜟ╩ ↕∑⁸ כ♦│

♃⌐ ≠™√◄ꜞ▪ⱴⱠ☺ⱷfi♩╩ ∆╢⁹ 

 

Â ◄ꜞⱴⱠDX 

⌐ ╩ ∆╢ꜞⱦfi◓ꜝⱲ≤⇔≡─ ─ ⌂ ╡╟⌐♃כ♦⁸≥

⌐ ⅜ ↕╣√ ♦☺♃ꜟ♠▬fi⅜⁸OMOOnline Merges with Offline ≤⇔≡

∆╢⁹∕╣│⁸ ™ ⅎ╢⌂╠┌₈◄ꜞ▪ⱴⱠ☺ⱷfi♩─♦☺♃ꜟ♩ꜝfi☻ⱨ◊כⱷכ◦ꜛfi DX ₉

─ ≢№╢⁹ ⁸ ≢│⁸ⱤⱩꜞ♇◒ ⁸ⱪ꜡ⱨ▫♇♩ ╦∏⁸ ◔ꜞⱪ▪ה☻ⱦכ◘⌂

⅜fiꜛ◦כ ↕╣╢⁹∕╣╠╩ ∂≡╙⁸ ₁⌂ ה ⅜♃כ♦ ╩♃כ♦╠╣⧵⁹╢╣↕

⇔⁸ √⌐ ⌐▬fi☻♩כꜟ↕╣╢♦☺♃ꜟ ╩ ∂≡⁸◦Ⱶꜙ꜠כ◦ꜛfi╩ ⌡ ╩

ↄ ≈↑╢↓≤≢⁸ fi▬◙♦הꜞ─ ⅜ ↕╣⁸ ─ ⌂ ⌐ ▬◙♦הꜞ≡⇔

fi⅜ ↕╣╢⁹ 

╛ ⅜⁸╟╡₈ ₉₈ ₉₈ ₉⅜ ╕∫√ ≢ ↔∆↓≤⅜≢⅝╢√╘⌐⁸

♃כ♦ ⌐╟╡⁸ ─ ╩ ⇔⁸ ╙ ╩ ╣╢ ╩ ╘╢↓≤╩ ∆╢⁹∕╣

╠╩ ∆╢√╘⌐ OS⌐№√╢ITⱪꜝ♇♩ⱨ◊כⱶ╛♦כ♃ ╩ ∆╢ꜝ▬Ⱪꜝꜞ ⁸

◦☻♥ⱶ≤◄ꜞ▪ⱴⱠ☺ⱷfi♩⌐╟╢ ─ ╩ ⇔≡™ↄ⁹ 

 

 ◄ꜞ▪ⱴⱠ☺ⱷfi♩─♦☺♃ꜟ♩ꜝfi☻ⱨ◊כⱷכ◦ꜛfi 

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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Â ☻ⱴכ♩◦♥▫─ ⌐ ↑≡ ∆╢  

ü ☻ⱴה▫♥◦♩כ▪▬♥ⱶ 

☻ⱴכ♩◦♥▫╩ ⅎ╢♦☺♃ꜟ▪▬♥ⱶ─  

ü ⱬכ☻ⱷfi♩ⱪꜝfi 

⅜♦☺♃ꜟ╩ ⇔≡™ↄ√╘─ הꜟכꜟה ⱪꜝfi 

ü ◄ꜞ▪ⱴⱠ☺ⱷfi♩ה◖▪Ᵽꜞꜙכ ◄ꜞⱴⱠה◖▪Ᵽꜞꜙכ  

◄ꜞ▪ⱴⱠ☺ⱷfi♩─ ™ ─Ᵽꜞꜙכ▪♇ⱪ 

 

 ∆╢ 3  

 

3 ─ ≤ │ ─ ╡≢№╢⁹ 

 

 3 ─ ≤  

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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⌂⅔⁸☻ⱴה▫♥◦♩כ▪▬♥ⱶ╩ ⅛∆√╘⌐│⁸♦☺♃ꜟ ─ ∞↑≢⌂ↄ⁸ⱬכ☻ⱷfi♩ⱪꜝ

fi╙ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ ₁─▪▬♥ⱶ╩ ⅛∆√╘⌐⁸ ⱷ☻כⱬ√∫№⌐כꜘ▬꜠

fi♩ⱪꜝfi╩ ⇔≡™ↄ⁹ 

 

 ☻ⱴה▫♥◦♩כ▪▬♥ⱶ≤ⱬכ☻ⱷfi♩ⱪꜝfi─  

 

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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Â ꜡כ♪ⱴ♇ⱪ 

♃כ♦ ─ ≤⌂╢ ╖⌐≈™≡│⁸ ╩ ∆⁹ ⱨ▼⁸2023≡⇔≥☼כ ╕≢

─ ⌡ ⌐ ↑⁸☻ⱴה▫♥◦♩כ▪▬♥ⱶ⁸ⱬכ☻ⱷfi♩ⱪꜝfi⁸◄ꜞⱴⱠה◖▪Ᵽꜞꜙכ─

ה ╩ ╘╢⁹ │◄ꜞⱴⱠ ⅔╟┘ ─ ⅜ ⌂ ╩ ⌐⁸

☻ⱦכ◘╠ ה ⇔⌂⅜╠ ─ ╩ ∆⁹ │TMIP ≤─ ⌐╟╡ ◘

⅜☻ⱦכ ↕╣╢↓≤╩ ∆⁹ ⱨ▼⁸2030≡⇔≥☼כ ╩ ⌐ ≢⅝╢ ⸗♦ꜟ

╩ ∆⁹ 

 2030 ╕≢─☻♥♇ⱪ 

╕√ fi⌐≈™≡│⁸▬◙♦הꜞ─ ─ ≤☿♇♩≢ ⇔≡™ↄ ⅜№

╢≤ ⅎ╠╣⁸2040 ╩ⱴ▬ꜟ☻♩כfi≤⇔≡꜡כ♪ⱴ♇ⱪ─▬ⱷכ☺╩ ⇔≡™╢⁹ 

 

 2040   ⱴ♇ⱪ♪כ꜡─≢╕



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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 ─ ↑ 

 ֘꜡Ⱳ♇♩ ֙ 

Â ╩ ℮ ─ⱴ♇ⱪ♪כ꜡─☻ⱦכ◘ה ↑ 

 ☻ⱴכ♩◦♥▫ ⌐ ─ ╡⁸ │☻ⱴכ♩◦♥▫ ⌐╟∫≡⁸ ─ₐ ₑₐ ₑ

ₐ ₑ─ ╩ ⇔≡™╢⁹╕√∕─√╘─ ⌂ ─ ╩ ⌐כꜞ◗♥◌─≈

⇔⁸ ╡ ╖╩ ╘≡™╢⅜⁸↓╣╠─ ∆╢ Ί☻╩≈⌂→⁸◔☻כꜚ╛☻ⱦכ◘⌂₁ ⌐ ╩

↑╢ ≢♦☺♃ꜟ♠▬fi⌐ ♃כ♦₈√↑ ─◦Ⱶꜙ꜠כ◦ꜛfi₉₈ꜞה♦◙▬fi─ ₉─◄ꜞ

▪ⱴⱠ☺ⱷfi♩ꜞה♦◙▬fiꜟכⱪ⌐╟╡◄ꜞⱴⱠDX╩ ∆╢⁹ 

─ ≢│⁸ ☻ⱦכ◘╢╟⌐♩♇ⱦ☻⅛╠꜡Ⱳכ◘╢╟⌐ ┼─ ⌐╟╢ ─

╩ ⇔√ ╩ ≤⇔⁸₈ ╩ ⅞⁸ ∆╢꜡Ⱳ♇♩─ ⌐│ ⇔√ ⅜ ↕

╣≡™⌂™ ₉≤₈ ꜡Ⱳ♇♩ⱷכ◌כ⅜○ꜞ☺♫ꜟ─ Dⱴ♇ⱪ╩ ⇔⁸ ↕∑╢─⅜ ≢№

╡⁸ⱴ♇ⱪ─ ⅜ ™ ₉─ ⌐ ↑√꜡Ⱳ♇♩ ─ ╩ ℮⁹ 

 

 3Dⱴ♇ⱪ ╕≢─  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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Â ⱨ▫כꜟ♪ 

⌐╟╢꜡Ⱳ♇♩ │◦Ⱶꜙ꜠כ◦ꜛfi⌐ ╕╢√╘⁸ ╩ ↕∑ꜞ▪ꜟ⌂

⌐⅔™≡╙ ≢⅝╢ ─ ╩ ℮ ⅜№╡⁸ ─ⱨ▫כꜟ♪≤⇔≡ ─ ⱦꜟה

ⱦꜟ⅛╠⁸ ─ ╡╩ ⇔√⁹╕√⁸ fi▬◙♦הꜞ─ ≢│꜡Ⱳ♇♩ⱨ꜠fi♪ꜞכ⌂

╩ ⇔≡™╢ ╙№╡ ≤─ ╩ ≡⇔≥☻כ◔☻כꜚ≈ ╩ ⇔√⁹ 

 

Â ─  

ü ╩ ⇔√ 3D♦☺♃ꜟⱴ♇ⱪ─ ⌐╟╢꜡Ⱳ♇♩  

ü 2022 1 22 25 ♥☻♩ 1 19 21  

ü 11:30 14:30⁸ 11:30 16:30 

ü ה ─ ה ╕∟≠ↄ╡ ⁸▪▬◘fi♥◒ⱡ꜡☺כ 

 

 ꜡Ⱳ♇♩ ─  

 

Â ◄ꜞ▪─○ⱨ▫☻꞉כ◌כ ┘ ─  

─ ╩ꜟⱩכ♥⌐☻ꜝ♥Ᵽfiכ▪╡ ⇔꜡Ⱳ♇♩ ─ ⁸כⱥכ◖ ꜟⱩכ♥╩

⌂WEB◦☻♥ⱶ╩ ∆╢⁹ 

│↔ ─☻ⱴכ♩ⱨ◊fi⅛╠ QR≢ Ɑ⁸⇔☻☿◒▪┼☺כ ╩ ⇔꜡Ⱳ♇♩⌐╟

╢ ╩ ∆╢⁹ 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

11 

 

 

֘ ⸗ⱦꜞ♥▫ ֙ 

Â ─►◊כ◌Ⱪꜟ⌂ ⌐ ↑√  

 ◄ꜞ▪─⸗ⱦꜞ♥▫Ⱡ♇♩꞉כ◒  

◄ꜞ▪─ ∆⸗ⱦꜞ♥▫Ⱡ♇♩꞉כ◒ ─▫♥ꜞⱦ⸗כ꜡☻fiכꜞ◓⁸≡™⅔⌐ │

─ ╩ ∆╢√╘⌐◄ꜞ▪ ╩ ∆╢⸗ⱦꜞ♥▫≤ ↑≡™╢⁹ ╛ ₁─ ─

ꜟⱩ◌כ◊►╢⌂≥ ╩ ⅎ╢ ≠↑≢№╡⁸ ─▫♥ꜞⱦ⸗כ꜡☻fiכꜞ◓≥ ⅜ ╘╠╣

╢⁹╕√⁸ ⌐ fi▬◙♦הꜞ∆ ─╟℮⌐⁸ ≤ ⅜ ↄ⁸ ╙ ↕╣√ ─

⸗ⱦꜞ♥▫⅜ ─ ╩ ⌂ꜟⱩ◌כ◊►⁸⇔ ≤⇔≡ ⌂ ─ ≤⌂╢↓≤╩

⇔≡™╢⁹ 

 MaaS╩ ╕ⅎ√ fi▬◙♦הꜞ─ ꜟⱩ◌כ▫►  

2020 ⌐ ─ ╡≢ ⇔√ ⸗ⱦꜞ♥▫ ≢│⁸ ≤⇔≡

⌐ ↕╣╢ ⌐⅔™≡ 350 ╩ ⸗ⱦꜞ♥▫⅜ ⇔⁸▪fi◔כ♩─ ⁸

─ ╩ ⇔√⁹ 

⁸ ╩◘ⱳכ♩∆╢⸗ⱦꜞ♥▫≤⇔≡─ ≠↑╩ ∆╢⌐№√∫≡│ ⅜ ↄ⁸

⌂ ─☼כ♬ ⌐│ ╠⌂⅛∫√⁹◄ꜞ▪ ─ ╩ ╘╢⸗ⱦꜞ♥▫≤⇔≡─ ─ ╩

⇔⁸ fi▬◙♦הꜞ─ ⌐ ↑√ ╡ ╖╩ ↕∑╢⁹ 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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╕√⁸ ⸗ⱦꜞ♥▫─ ⌐ ∆╢ │ ─ ⅜↕╣≡⅝≡™╢⅜⁸ ⌐⅔™≡

≤ ─ ╩ ∆╢ │ ⌂ↄ⁸ ─╟℮⌂ ─ ╩ ↕∑╢√╘⌐╙ ⇔√

⅜ ≢№╢⁹ 

 

Â ⌐⅔↑╢ ⌂ ─  

─⌂™ ⁸ ⌐⅔™≡ ≤ ⅜ ∆╢ ⁸ ⌐

╩∆╢√╘⌐│ ⌐╟╢ ⅜ ≢№╢ ⌐≈™≡│ 2020 ─ ≤⇔≡ ⇔

√⁹ ⅝─ ≢№╣┌⁸ ≤ ⌐╟╢ ≢⁸ ⌂ ╙ ≢

№╢⅜⁸ ⌐⅔™≡│ ⌂ ⅜ ↕╣≡™⌂™⁹ ⌐⅔™≡╙

⌐╟╢ ╩ ≤⇔≡™╢⅜⁸ ─ ─ ╩ ⅎ⁸ ⌂

─ │ ≢№╢≤™ⅎ╢⁹ 

 

 2020 ─ ─  

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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 ֘꜡Ⱳ♇♩ ֙ 

Â ≢ ⇔√™ ≤ ─  

⌐ ─≤⅔╡⁸ ◦Ⱶꜙ꜠כ◦ꜛfi≤ ≢─ ⌐╟╢ ╩ ℮ ⌐╟╢ ⅜

─√╘⁸ ╩ ⇔√⁹ 

  ─   

(1) ꜡Ⱳ♇♩ⱷכ

♦3D⌂כꜞⱨכ◌

╢╟⌐♃כ ≢

─  

 

⌂╢ ⅜

⇔√3D♦☺♃ꜟⱴ♇

ⱪ ( )≤BIM⸗♦

)♃כ♦ꜟ )╩

™≡꜡Ⱳ♇♩ ─

◦Ⱶꜙ꜠כ◦ꜛfi╩

ⅎ╢⅛  

♩♇Ⱳ꜡ה ⌐│ ⌐ ♦

╩♃כ ⅜☻כ◔╢∆≥ ™⅜ ≢

─ ≢│⌂ↄ⁸3D♦☺♃ꜟⱴ♇ⱪ≤BIM

╠⅛♃כ♦ꜟ♦⸗ ╩ ™⁸ ◦

Ⱶꜙ꜠כ◦ꜛfi≤⇔≡ ⅎ╠╣╢⅛ ╠⅛

⌐∆╢ 

 

♁ⱨ♩►▼▪

≢─◦Ⱶꜙ

 ♩כ꜠

(2) ≢─꜡

Ⱳ♇♩ ⌐╟╢

≤

≢ ⇔√ ≢

─  

≢─

≤ ⇔⁸

≢─ ⅜

꜡Ⱳ♇♩ ≢⅝╢

⅛  

ה ≢─♥☻♩ ≤⇔≡⁸

⇔√ ≤ ─ ╩ ⇔

∆╢ ≢ ◦Ⱶꜙ꜠כ◦ꜛfi≤─

╩ ℮ 

≢─

─  

(3)

⌐ ℮꜡Ⱳ♇♩

─  

⌐╟╢♦ꜞⱣꜞ

♇ↄ⁸꜡Ⱳ⌂│≢כ

♩─♦ꜞⱣꜞכ≢╙

≤⇔≡

↑ ╣╠╣╢⅛  

ה ─ ╡─▪ⱷ♬♥▫ ╛

╩▪fi◔כ♩ ⌐╟╡ ∆╢ 

♩♇Ⱳ꜡⁸√╕ה ─ ≢

─ ⅝╩꜠ⱳכ♥▫fi◓∆╢ 

▪fi◔

 ♩כ

 

Â ≤ ⌂  

 ꜡Ⱳ♇♩ⱷכ◌כⱨꜞ3⌂כD♦כ♃⌐╟╢ ≢─  

─꜡Ⱳ♇♩≢│ ─ ∞↑≢⌂ↄ⁸ ⌐ ⱴ♇ⱪ╙ ≤⇔≡™╢√╘⁸

♃כ♦─₁ ╩ ⇔⌂⅜╠ ≤ ⁸╕√⁸꜡Ⱳ♇♩ ◦Ⱶꜙ꜠כ◦ꜛfi≢─

╩ ∆⁹╕√⁸ ⌐♃כ♦ ⇔≡│3D♦☺♃ꜟⱴ♇ⱪ≤BIM⸗♦ꜟ♦כ♃╩ ™∞ ⅛╠

⇔≡™╢√╘⁸ ⌂╢3D⸗♦ꜟ♦כ♃─ ( ╦∑⁸ )─ ╩ ∆⁹ 

 

─꞉כ◒ⱨ꜡כ≢ ∫√⁹ 

─♃כ♦ꜟ♦⸗ 1  

1.1  3D♦☺♃ꜟⱴ♇ⱪ─ ╡ ╖ 

1.2  3D♦☺♃ꜟⱴ♇ⱪ≤BIM⸗♦ꜟ♦כ♃─  

1.3  ↑ ─♃כ♦⇔  

╠⅛♃כ♦ꜟ♦⸗ 2 ╩♃כ♦  

2.1 ╩♃כ♦LiDAR╠⅛♃כ♦ꜟ♦⸗  ה  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

14 

 

 

2.2 ─♃כ♦   

3 ─  

3.1  ─ ╩  

3.2  ╩ 3 ⌐  

4 ◦Ⱶꜙ꜠כ◦ꜛfi 

4.1  3 ╠⅛♃כ♦ꜟ♦⸗≥ ⇔√ ─♃כ♦ ╖ ╖ 

4.2  ◦Ⱶꜙ꜠כ♃כ ⌐≡ ─ ╩  

 

1 (1)  

  

1. ⸗♦ꜟ♦

─♃כ  

1.1 3D♦☺♃ꜟ

ⱴ♇ⱪ─ ╡

╖ 

ᵑ ⅛╠ ↕╣√ ─ ╡ ─ ╩  

 

β ⅜ ╕╣≡™⌂⅛∫√√╘⁸ ⱴfiⱱכꜟ─ ─

╩  

  ᵒ BIM▪ⱪꜞ◔כ◦ꜛfi( Autodesk Revit) ⌐ 3D♦☺♃ꜟⱴ♇ⱪ╩

╖ ╗ 

  

β ⌐ ⇔√ ⱴfiⱱכꜟ─ ─ ╩ BIM⸗♦ꜟ ⌐  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

15 

 

 

1.2  3D♦☺♃ꜟ

ⱴ♇ⱪ≤ BIM⸗

─♃כ♦ꜟ♦

 

ᵓ ╡ⱦꜟ⁸ ─ ⱦꜟ╩ 3D♦☺♃ꜟⱴ♇ⱪ⌐ ╦∑ 

   

 

 

ᵔ Li DAR♦כ♃ ♁ⱨ♩►▼▪≤ ╦∑∆╢√╘─

≤⌂╢ 3 ─ ╩  

 

β X,Y∞↑≢⌂ↄ ↕( Z)╙∕╣∙╣  

  ᵕ 3D♦☺♃ꜟⱴ♇ⱪ≤ BIM⸗♦ꜟ♦כ♃─  

  

β ♦כ♃─ ↑ ⇔─√╘⌐ ♃כ♦⁸│≢ ⱳꜞ◗fi

⅜ ⌐⌂╢√╘ ─ 1 ─╖≤⇔√ 

1.3 ↑ ⇔

─♃כ♦  

ᵖ Li DAR♦כ♃ ♁ⱨ♩►▼▪≢ ╖ ╗√╘⌐ FBX ≢

⅝ ⇔ 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

16 

 

 

2. ⸗♦ꜟ♦

╠⅛♃כ ♦

╩♃כ  

2.1  ⸗♦ꜟ

╠⅛♃כ♦

LiDAR♦כ♃╩

ה  

ᵑ Li DAR♦כ♃ ♁ⱨ♩►▼▪⌐≡⸗♦ꜟ♦כ♃  

ᵒ Li DAR♦כ♃ ♁ⱨ♩►▼▪⌐≡ Li DAR♦כ♃  

ᵓMAPкEngine(β1)╩ ™≡ Li DAR♦כ♃╩  

ᵑ ᵓ─ ⌐≡ ╩ ℮⁹ 

β1 MAPкEngine SLAM╩ ™≡ Li DAR♦כ♃⅛╠ ╩ ∆╢♁

ⱨ♩►▼▪ 

2.2 ♃כ♦ 

─  

▪▬◘fi♥◒ⱡ꜡☺כ ₈WingEarth(β2)₉⌐≡ ≢─

╩♃כ♦ ⌐ ╩ ℮⁹ 

♃כ♦ꜟ♦⸗ ─ ─ ╩ ™≡ ╩♃כ♦

⌐ ∆╢⁹ 

β2 WingEarth i - constraction ה  ↑

♁ⱨ♩►▼▪ 

3. ─

 

3.1

─ ╩  

 

ᵑ▪▬◘fi♥◒ⱡ꜡☺כ ₈3DWING(β3)₉⌐≡

─ (β4)╩ ∆╢ 

β3 3DWING ♃כ♦ ♁ⱨ♩►▼▪ 

β4 ◄ꜞ▪⁸ ─♦☺♃ꜟⱴ♇ⱪ 

 

3.2 ╩

3

⌐  

3.1 ⌐≡ ⇔√ ╩ 3 (β5)⌐ ∆╢ 

β5 3.1 ⌐≡ ⇔√ ⌐ ⌐

≡ ≤⌂╢ ╩ ┘ ⌐ⱨ◊כⱴ♇♩ ⇔√╙─ 

4. ◦Ⱶ

 fiꜛ◦כ꜠ꜙ

4. 1

3

כ♦ꜟ♦⸗≥

♃⅛╠ ⇔√

─♃כ♦

╖ ╖ 

╠⅛♃כ♦ꜟ♦⸗ ⇔√ ≤ ╩ ™

≡◦Ⱶꜙ꜠כ♃כ ≢ ╩ ℮⁹ 

4.2 ◦Ⱶꜙ꜠כ

כ♃ ⌐≡

─ ╩  

◦Ⱶꜙ꜠כ♃כ│ ┘ ◦Ⱶꜙ꜠כ♃כ∆╢╙─╩

⇔ ╩ ℮⁹ 

 

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

17 

 

 

 ≢─꜡Ⱳ♇♩ ⌐╟╢ ≤ ≢ ⇔√ ≢─  

─ ◦Ⱶꜙ꜠כ◦ꜛfi≤ ≢│ ─ ⌂≥ ⅛╡╛∆ↄ ⅜№╢√╘⁸ ♬כꜙ♅

fi◓ ─√╘─ ─ ◦Ⱶꜙ꜠כ◦ꜛfi≢│ ⇔ ╣⌂™ ╩ ⌐ ∆⁹ 

 

2 (2)  

  

 

─ ╩♃כ♦ ™√  ⌐≡ NDTⱴ♇♅fi◓⅜ ╣╢ ⅜№╢⅛  

≤─ ╩  

⁹◒ꜞ▪ꜝfi☻⁹  

╠⅛♃כ♦ꜟ♦⸗ ⇔√ ╩ ™√

 

⌐≡ NDTⱴ♇♅fi◓⅜ ╣╢ ⅜№╢⅛  

≤─ ╩  

⁹◒ꜞ▪ꜝfi☻⁹  

 

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

18 

 

 

 ⌐ ℮꜡Ⱳ♇♩ ─  

⌐╟╢♦ꜞⱣꜞכ≤꜡Ⱳ♇♩⌐╟╢♦ꜞⱣꜞכ≢ ∟ ╛ ─ ה ╩▪fi◔כ♩⌐

╟╡ ∆╢⁹ ○Ɑ꜠כ◦ꜛfi╛꜡Ⱳ♇♩ ≤─ ⌐ ─ ╩☻כ♁ꜞ ™╢√╘⁸

─ │ ↕™╙──⁸ ╩ ∆ ≢│ ⌐ ⇔√ ╛▪fi◔כ♩─ ⅛

☻ⱦכ◘╠ ─ ⅜ ™≤ ↕╣╢⁹ 

 

ừ▪fi◔כ♩  

꜡Ⱳ♇♩ ⌐≈™≡⁸ ┘꜡Ⱳ♇♩ ╩ ⌐↕╣√ ─ ╩☻ꜝ♥Ᵽfiכ▪╡

↕╣╢ ⌐⁸∕╣∙╣▪fi◔כ♩╩ ⇔√⁹  45 ⁸ ╩ ╗ 59 

 

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

20 

 

 

 

 

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

21 

 

 

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

22 

 

 

֘ ⸗ⱦꜞ♥▫ ֙ 

Â ≢ ⇔√™  

ᵑ ─  

─ ⅛╠ ─ ⌐⅔™≡│⁸ ⅜ ≢№╢⁹ ⁸ ─ ╛

─ ⌐ ™⁸ ╩ ⌐ ⇔√ ≢⁸ ≤ ─ ╘√⸗ⱦꜞ♥▫╙ ⇔≡⅝≡⅔

╡⁸∕╣╠⅜ ⌐ ↑ ╣╠╣⌂⅜╠ ⌐▬fi☻♩כꜟ↕╣≡™ↄ ⅜ ╕⇔™⁹ ≢│⁸

⸗ⱦꜞ♥▫⅜ ≤ ╩ ⇔ ∆╢↓≤⌐ ⇔≡⁸ ─ ⅜№╢─⅛╩

⇔⁸ ─ ⌐ ↑√ ╩ ╢↓≤╩ ≤∆╢⁹ 

ᵒ ◄ꜞ▪ ─ ≤⇔≡─  

⌂⸗ⱦꜞ♥▫╩ ╖ ╦∑√Ⱡ♇♩꞉כ◒ ∆⌐ √╡⁸ ⸗ⱦꜞ♥▫⌐ כ♬╢╣╠╘

☼╩ ⌐ ∆╢↓≤│ ≢№╢⁹ ⸗ⱦꜞ♥▫─ ≠↑≤⇔≡│⁸◄ꜞ▪ ─

╩◘ⱳ⁸⇔♩כ ╩ ╘╢ ≤⇔≡─ ╩ ⇔≡™╢⁹ ╟╡╙ ⇔√

⌐⅔™≡⁸ ─ ╛ ─ ⌐ ∆╢ ╩☼כ♬─≡⇔≥ ∆╢⁹╕

√⁸ ⌂ ≤⇔≡ ↕∑╢√╘⌐ ─ ⌐≈™≡╙ ⌐≡ ∆╢⁹ 

ᵓ ◘כⱦ☻≤─ ⌐≈™≡ 

⌐≡ ∆╢ ⸗ⱦꜞ♥▫⌐ ╠∏⁸ ─⸗ⱦꜞ♥▫─ ╛⁸ ─ ≢№╢◄ꜞ

─☻ⱦכ◘▪ ╕≢╩ ⇔≡ ∆╢√╘⌐⁸ ⌐≤∫≡≥─╟℮⌂ ⌐ ⅜№╢─⅛

╩ ∆╢⁹ 

 

Â ה  

─ ⁸ ⌐⅔™≡ ─ ⌐⅔™≡⁸ ⸗ⱦꜞ♥▫╩☻▬♇♅Ᵽ♇◒≢

↕∑⁸ ╛ ─ ⌐ ⇔▪fi◔כ♩ ╩ ™⁸ ╩ ∫√⁹ 

2022 2 18 ( ) 2 22 ( )  β 11 15 ⁸ 11 17  

13 ⁸ 20  

 ꜟכꜙ☺◔☻ 

 

 

 

 

 

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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 2020  

─ ╡ ─ ⱦꜟ ⱦꜟ ╕≢─ Ⱪ꜡♇◒  

     1260ⱷכ♩ꜟ 630ⱷכ♩ꜟ─☻▬♇♅Ᵽ♇◒  

 

 

 

 

 

 

 

 

 ♩כꜟ 

 

 

─ ⁸  

 

☻ꜝ♥Ᵽfiכ▪ │◐♇♅fi◌כ♥⁸כⱩꜟ⁸ ⅜

─ ⌐ ↕╣≡™╢⅜⁸ ⅜ ╩ ⇔╛∆ↄ⁸⌂╠┘⌐ ─ ⌐

─⌂™ ╩ ╡ ∆↓≤╩ ≤⇔≡⁸ ╩ ⌐ ⇔ ≤⇔≡4m╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 ─  

 

 

  

  

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

24 

 

 

Â  

 NAVYA ARMA ⁸ARMA≤™℮  NAVYA  

  230 ↕ 30  

  

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

25 

 

 

Â ⌐ ↑√ ≤  

─ ⌐≈™≡│⁸ ⌐ ─ ╘╢₈ ─ ⌐ ╢

₉⌐ ╡ ╩ ⇔√⁹∕─ ⌐⅔™≡⁸ ─ ⌐ ∆╢

≢─ ⁸ ─ ⁸ ─ ╩ ≤⇔≡

╗ ⌐ ∫√⁹ 

⇔≡ Ᵽ☻─ ╩ ℮≤≤╙⌐⁸ ╩ ⅎ≡ ⌐ ∆╢ ╩ ⌡√

⁸ ─ ⌐≈™≡│⁸ ─3 ⅛╠2 + 1 ─ ⌐ ╩

╡⁸ ≢ ╩ ∫√⁹ 

  

≢─ ⅜ ↕╣√ ⌐╟╡⁸ ⅝─ ╩ ─ ≤∆╢

↓≤⅜ ↕╣⁸ ≤⌂╢ ╩ √⇔≥♩כꜟ ╩ ⁹ ─ │

⌐≡ ⇔√⁹ 

 ⅝ ⌐⅔↑╢  

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

26 

 

 

Â ⌐⅔↑╢ ─  

⌐≈™≡│ ─ ╡≢№╢⅜⁸ ⌐⅔↑╢ ⌂ ─ ⁸

─ ⌐ ↑≡⁸AI◌ⱷꜝ╩ ™√ ╩ ⇔√⁹ ─ │ ⌐ ∆⁸

─ ╡≤ ─ 2nd☻♩ꜞכ♩─ ≤⇔√⁹ 

 

  

 

 ◌ⱷꜝ│ ⌐ ∆ ⱦꜟ ─ ─ⱳכꜟ ⌐ ⇔√⁹◌ⱷꜝ│⁸3m─ ↕⅛╠

∆╢√╘⁸ ☻♃♇ⱨ─ ⌐3 ⇔√⁹╕√⁸ ⌂≥≢ ╣⌂™╟℮⌐⁸◌ⱷꜝ╩ ⇔

√ ☻♃♇ⱨ│⁸ ╩ ⌐כꜞꜗ◐√⇔ ⇔⁸ ⌐ ∂≡ ⅜ ⇔√ ≢

╩ ∫√⁹ 

 

 ◌ⱷꜝ  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

27 

 

 

 ◌ⱷꜝ  

 

│ ⌐ ⇔≡⁸ ╩ ⇔√⁹ ⌐≈™≡│⁸ 2 ╟╡

─ ה ─ ה ╕∟≠ↄ╡ ⁸ ─►▼Ⱪ

◘▬♩⌐ ⇔√⁹ ⌐≡ ⇔√ ⌐≈™≡│⁸ ⌐ ⇔≡™╢⁹ 

 ─  

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

28 

 

 

Â ─ ⌐ ↑√  

▪fi◔כ♩ ╩ ⇔⁸ ╩ √⁹ 

ה  134 ⁸ ─ 333  

╕√⁸▪fi◔Ί♩ │ ─ ╡⁹ 

 

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

29 

 

 

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

30 

 

 

 

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

31 

 

 

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

32 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  

33 

 

 

Â MaaS▪ⱪꜞ⌐╟╢◒כⱳfi  

─ ╛▬ⱬfi♩ ⁸ ─ ╛◦▼▪ꜞfi◓◘כⱦ☻─ ⅝ ⌂≥╩ꜞ▪ꜟ

♃▬ⱶ≢ ∆╢▪ⱪꜞ₈ ה ─ ה ꜞ▪ꜟ♃▬ⱶ ⱴ♇ⱪₐOh MY Mapₑ₉╩

⇔⁸ ⸗ⱦꜞ♥▫⅜ ∆╢ ⱳfiכ◒─≥ ╩ ⇔√⁹ 

 ₐOh MY Map!e ╩☻ⱴכ♩ⱨ◊fi ⌐♄►fi꜡⁸⇔♪כ ⁸ⱪ♇◦ꜙ ╩⇔≡

™╢ ╩ ⌐⁸Ᵽ☻ 100 ┼─ ╩ ≤⇔√ ╩ ⱳfiכ◒⁸⇔ ╩ ∫√⁹ 

 

 ◦ꜝ♅ⱳfiכ◒ 

 

  



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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 ֘꜡Ⱳ♇♩ ֙ 

Â  

╠⅛♃כ♦ꜟ♦⸗ ╩♃כ♦ ⇔⁸ ─ ≥♃כ♦ 5 ─ ⅜ ╠╣

√⁹∕─ ⁸ ◦Ⱶꜙ꜠כ♃כ⌐╟∫≡ ╩ ™⁸ ⌐⅔™≡╙ ⌂↓≤⅜

≢⅝√⁹ 

 

 ꜡Ⱳ♇♩ⱷכ◌כⱨꜞ3⌂כD♦כ♃⌐╟╢ ≢─  

 

  

 

  

 

 

1.  1. ⸗♦ꜟ

─♃כ♦  

1.13D♦☺♃ꜟ

ⱴ♇ⱪ─ ╡

╖ 

1.23D♦☺♃ꜟ

ⱴ♇ⱪ≤ BIM⸗

─♃כ♦ꜟ♦

 

1.3 ↑ ⇔

─♃כ♦  

⁸ ⌂╢▪ⱪꜞ◔כ◦ꜛfi≢─♦כ♃ ╩ ℮√╘⌐ 3D

☺○ⱷ♩ꜞ ╩ ╪∞ⱨ□▬ꜟ ╩ ─♃כ♦⅜√™ ⁸

─ ╩ ↓∆↓≤⌂ↄ⁸ ⇔ↄ ⅜≢⅝√⁹╕√⁸

─ ╩ ™≡ ╙ ⇔√⁹⇔⅛⇔⁸ ≢

LiDAR♦כ♃ ♁ⱨ♩►▼▪⅜ ╖ ╘╢ FBX ≢│

─ ⅜ ≢⅝⌂™√╘⌐⁸ ⸗♦ꜟ ↑ ⇔ β

6 ⌐│⁸ ╦∑╩ ℮√╘─ ─ ─ ╩ⱨ□▬ꜟ

≤│ ─ ≤⇔≡ ↑ ⇔⁸ ⇔√ ─ ╩ ℮

⅜№∫√⁹ 

Bentley MicroStation 3D ♦☺♃ꜟⱴ♇ⱪ  

Autodesk Revit BIM⸗♦ꜟ  

Li DAR♦כ♃ ♁ⱨ♩►▼▪ 

 

MAPIV Engine Li DAR♦כ♃⅛╠ ╩  

Lidar ╠⅛♃כ♦ ╩  

 

DWG 3D♦☺♃ꜟⱴ♇ⱪ 

β6 FBX ─  ♃כ♦ꜟ♦⸗ ─  

WingEarth ♁ⱨ♩►▼▪ 

♁ⱨ♩►▼▪ 

 3DWING ♃כ♦

♁ⱨ♩►▼▪ 

◦Ⱶꜙ꜠כ♃כ 

 

┘ 

⌐╟╢ ╦∑ 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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2. כ♦ꜟ♦⸗

♃⅛╠ ♃כ♦

╩  

  

2.1 ⸗♦ꜟ

╠⅛♃כ♦

LiDAR♦כ♃╩

ה  

ᵑ Lidar ♃כ♦ ♁ⱨ♩►▼▪⌐≡⸗♦ꜟ♦כ♃

FBX  

 

 

ᵒ Lidar ♃כ♦ ♁ⱨ♩►▼▪⌐≡ Lidar ♃כ♦  

 

◦Ⱶꜙ꜠כ♃כ ≢ ╩ ↕∑⁸Lidar ─♃כ♦ ╩

∫√⁹ 

 

ᵓMAPк Engine╩ ™≡ Lidar ╩♃כ♦  

SLAM ╩ ™≡ ⇔√ Lidar ─♃כ♦ ╩ ∫√⁹ 

 

─ ╠⅛♃כ♦ꜟ♦⸗⁸╡ ∆╢↓≤│ ≢№∫

√⁹ 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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♃כ♦ 2.2

─  

▪▬◘fi♥◒ⱡ꜡☺כ ₈WingEarth₉⌐≡ ⇔√⁹ 

 

♃כ♦ꜟ♦⸗ ─ ─ 3 ( ─ )╩

⇔⁸ ╩♃כ♦ ⌐ ⇔√⁹ 

3. ─

 

3.1

─ ╩  

─ꜟכꜙ☺◔☻│ ⁸ │ ⇔√

╠⅛♃כ♦ ╩ ∫√⁹ ≢─ ♦ꜟ♦⸗≥♃כ♦

─╠⅛♃כ │♃כ♦ ∂ ─√╘ ⌂™≤

 

▪▬◘fi♥◒ⱡ꜡☺כ ₈3DWING(β4)₉⌐≡

─ ╩  

 

 

3.2 ╩

3

⌐  

3.1 ⌐≡ ⇔√ ╩ ⌐  

 

β 3.1 ⌐≡ ⇔√ ⌐

⌐≡ ≤⌂╢ ╩ ┘ ⌐ⱨ◊כⱴ♇♩

⇔√╙─ 



─ ╩ ⅎ√☻ⱴכ♩◦♥▫─ ∕─  
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4. ◦Ⱶꜙ

 fiꜛ◦כ꜠

4.1

3

כ♦ꜟ♦⸗≥

♃⅛╠ ⇔√

─♃כ♦

╖ ╖ 

4.2 ◦Ⱶꜙ꜠כ

כ♃ ⌐≡

─ ╩  

 

╠⅛♃כ♦ꜟ♦⸗ ⇔√ ≤ ╩ ™≡◦Ⱶꜙ꜠כ

כ♃ ≢ ╩ ∫√⁹◦Ⱶꜙ꜠כ♃כ│ ┘

◦Ⱶꜙ꜠כ♃כ∆╢╙─╩ ⇔√⁹ 

ᵑ  

 

╩ ╣╢↓≤⌂ↄ⁸ ⅜ ≢№∫√⁹ 

ᵒ ─  

 

≢ ⅜ ∆╢↓≤ ┘ ⅜ ⌂↓≤╩ ⇔√⁹ 

─ ╠⅛♃כ♦ꜟ♦⸗⁸╡ ⇔√ ╩♃כ♦ ™≡

╩ ℮↓≤⅜ ≢№∫√⁹ 

 

 

 ≢─꜡Ⱳ♇♩ ⌐╟╢ ≤ ≢ ⇔√ ≢─  

⁸ ≥∟╠─ ╩♃כ♦ ™≡╙꜡Ⱳ♇♩─ ⅜ ╣╢↓≤⌂ↄ

⅜ ꜟⱩכ♥√╕⁹√∫№≢ 1⅛ ⌐≡ ─ ╩ ⇔√⁹ 
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 ≢─  

 

 

 ≢─  

 

 ̧  

ꜟⱩכ♥ 1 ⌐≡ ≢꜡Ⱳ♇♩⅜ ∆╢ ≤ ≢꜡Ⱳ♇♩⅜ ∆╢

╩ ∫√⁹ ⌐≡ ⇔√ ╩ ≤⇔⁸↓─ ⅛╠─ ╩ ⇔√⁹

╩ ⌐ ∆⁹ 
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 cm  

 

─ ⁸ ⁸ ⅜ ∆ ╡ ≤ ≤─ │╒≤╪≥ ↑╠

╣⌂™↓≤⅜ ⅛∫√⁹ 

  

1ᵕ 2ᵕ 3ᵕ 4ᵕ 5ᵕ ỡ Ω Ω

“ ΰ 0.0 4.8 5.0 2.4 3.2 3.1 5.0 0.0

ᴅ ΰ 1.0 1.2 1.3 1.0 1.0 1.1 1.3 1.0

“ ΰ 4.0 1.0 4.0 5.2 2.5 3.3 5.2 1.0

ᴅ ΰ 1.0 3.3 0.8 1.5 1.0 1.5 3.3 0.8

ם Ἢ

ᴠ Ἢ
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 ⌐ ℮꜡Ⱳ♇♩ ─  

▪fi◔כ♩ N 59  

ₒ ₓβ ⅜95% 

 

 

ₒ ─ ╡  fiₓכ◦

 

 

ₒ ₓ 

 

Ẽ ⌂  

ה ╣⌂™ ≢ꜝ♇ⱪ╩ ↑≡ ↑√  

ה ≢ ⇔⌂⅜╠♪ꜞfi◒╩ ╪≢╙╠ⅎ╢  

Ẽ ⌂  

ה ⅜ ⅛╡⌐ↄ™ ⁸ ∟ ⅜ ↄ ⅛∫√  

♩♇Ⱳ꜡ה ⅜™≡ ⅜ ⅛∫√  
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ₒ ⁸ ─ ♩♇Ᵽfi♥ꜝ☻≢─꜡Ⱳכ▪ ⌐ ∆╢ ₓ 

 

 

ₒ ─ ─ ╡⌐꜡Ⱳ♇♩⅜ ∆╢ ┼─ ₓ 

 

 

Ẽ  

╛ ⌐ ∆╢ ∟ ≢─ │№╢╙──⁸₈ ╙⁸ ╡─

─ ─√╘⁸꜡Ⱳ♇♩╩ ⇔√ ₁⌂ ה ⅜ ╦╣╢↓≤╩ ₉↕

╣╢ ⅜100 59 ≢№∫√⁹▪fi◔כ♩ ─ ≤⇔≡⁸₈ ≢꜡Ⱳ♇♩⅜

∆╢─⅜ ⌐⌂╢₉₈ ─ ─ ⅜ ⅜╢₉₈╙∫≤ ⌐⌂∫≡ ⇔™₉

⁸꜡Ⱳ♇♩ⱨ꜠fi♪ꜞכ⌂ ╩ ╘╢↓≤⌐≈™≡⁸ ⌐ ↑ ╘≡╙

╠ⅎ╢↓≤⅜ ≢⅝√⁹ 
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Â ┘  

─ ╛ ⌐ ⇔≡ ─♩♇Ⱳ꜡⌐≥╙╩♃כ♦√╣↕ ╩ ∆╢∞↑≢⌂ↄ⁸

─♩♇Ⱳ꜡╢╟⌐♃כ♦ꜟ♦⸗ ⅜ ≢⅝╢↓≤⅜ ↕╣√↓≤│⁸ ╛ ─

╛ ⌐꜡Ⱳ♇♩─ ⅜◦Ⱶꜙ꜠כ◦ꜛfi≢⅝╢↓≤⌐⌂╡⁸ ⁸☻ⱴכ♩◦♥▫

─ⱴ☻♃כⱪꜝfi─ ┼─ ⁸ ─ ╛ ─ ⁸⅔╟┘ ⅝ ⇔ ∆←⌐ ⅜

≢⅝╢↓≤⅜ ↕╣╢⁹ 

 

 ꜡Ⱳ♇♩ⱷכ◌כⱨꜞ3⌂כD♦כ♃⌐╟╢ ≢─  

 ̧ ╩♃כ♦ꜟ♦⸗ ♃כ♦─╘√╢∆  

⅛╠ ↕╣√3D♦☺♃ꜟⱴ♇ⱪ│⁸ כ◙כ꜠≢ ♦⸗╠⅛♃כ♦√╣↕

ꜟ ↕╣≡⅔╡⁸ ─ כ◙כ꜠⁸⅜╢№│≢─╙™ ─ ⁸ ≤ ─

─ ⅜כ◙כ꜠│⌐ ⅝⌐ↄ™√╘⌐∕─ ─⸗♦ꜟ ⅜№╕ↄ⁸3D♦☺♃ꜟ

ⱴ♇ⱪ≤BIM⸗♦ꜟ♦כ♃─ ╡ ™ ⌐│╦∏⅛⌂ ⅜≢⅝╢ ⅜

⇔√⅜⁸ ─ ⌐│ ⅜⌂™≤ ⇔√⁹ 

─ ♃כ♦⁸│≢ ⌐FBX ─ⱨ□▬ꜟ╩ ∑↨╢╩ ⌂⅛∫√√╘⌐

╩ ∆╢ ⅜№∫√⅜⁸ │ ╩ ♃כ♦╢⅝≢ ╩ ™√

⅜ ╕╣╢⁹ 

╕√⁸ ─ ⸗♦ꜟ≢│⁸3D(☺○ⱷ♩ꜞ)♦כ♃≢─ ↑ ⇔⌐ ↕╣√⅜⁸

╛ⱪכ꜡☻fi⁸כ꜠ ⌂≥─ ─ ⅜BIM⸗♦ꜟ♦כ♃⅛╠ ↑ ∑╢╟℮⌐

⌂╢↓≤≢⁸ ≢ ∆═⅝ ⌂ ─ ♩כꜟ

╩ ∆╢↓≤⅜ ≢⅝╢⁹ 

 

 ̧ ⸗♦ꜟ≤ ♃כ♦ ─♩꜠ꜝfi☻ 

⸗♦ꜟ─BIM⸗♦ꜟ♦כ♃│ ─⸗♦ꜟ≢№╡⁸ ─⸗♦ꜟ╩ ⌐ ⇔

≡™╢╦↑≢│⌂™⁹∕─√╘⁸ ⸗♦ꜟ⅛╠ ↕╣√ ≥♃כ♦ ↕╣√

─≥♃כ♦ │ ∏ ∆╢⁹ ─ ≢│⁸ ⸗♦ꜟ⅛╠ ↕╣√ ♃כ♦

⅛╠≢╙ ⅜ ≢№╡⁸꜡Ⱳ♇♩─ ⅜ ⌂↓≤⅜ ↕╣√⁹ 

╕√ │⁸ ∆╢▪ⱪꜞ◔כ◦ꜛfi╛♦כ♃ ⌂≥⅜ ↕╣≡™╢⅜⁸ │

⁸⅔╟┘ ↕ ─♩꜠ꜝfi☻╩ ⌐∆╢↓≤≢⁸꜡Ⱳ♇♩ⱷכ◌כⱨꜞכ⌂

3D♦כ♃─ ╩ →╢↓≤⅜ ≢⅝╢⁹ 

 

 ≢─꜡Ⱳ♇♩ ⌐╟╢ ≤ ≢ ⇔√ ≢─  

5 2 ≢ ⇔√ ╡⁸ ╩ ™≡꜡Ⱳ♇♩ ╩ ℮↓≤│ ≢№╢⁹√∞⇔⁸

⌐꜡Ⱳ♇♩╩ ↕∑╢ ≥fiꜛ◦כ◔꜡─ ⅜fiꜛ◦כ◔꜡─ ⌐ ⌂╢

⁸꜡Ⱳ♇♩ │ ⌐⌂╢⁹⇔√⅜∫≡ ╩ ∆╢ ─♃כ♦ꜟ♦⸗╢⌂≥

⅜ ≢№╢⁹ 
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 ⌐ ℮꜡Ⱳ♇♩ ─  

 ̧ ꜡Ⱳ♇♩ ─  

1.  ◦☻♥ⱶ ⌐⅔↑╢ ─  

 ⌐⅔™≡ ↕╣≡™╢ ⌐ ⇔⁸ ╩ ⇔

√ ╠⅛כⱣכ◘≢ ╩ ℮ ♩כ♃☻⁸⅜√™≡⇔≥ ⌐⌂╢ ─

ⱦꜟה ⱦꜟ │ ⅜ ↄ⁸ ⅜ ℮╟℮⌐ ≢⅝⌂™

⅜№∫√⁹ ∫≡⁸ ◦☻♥ⱶ╩ ⇔⁸ ╩│∂╘ ╛ ⌂

≥ ℮ ⌐│⁸ ⇔√ ─ ⅜ ≢№╢⁹ 

 

2.  Ɫכ♪►▼▪ ⌐⅔↑╢ ─  

 ─ ⱦꜟה ⱦꜟ ─ ⅛╠ ─ ╡┼ ╢ ⌐ ∆╢ ⌐

⅔™≡⁸ ⅜ ╡ →╢ ⅜ ⇔≡⅔╡⁸♥☻♩ ─ 3

⅜ꜟⱩכ◔≡™⅔⌐ ↑╢Ɫⱪ♬fi◓⅜ ꜟⱩכ◔⁹ │⁸ ⅜ ⅝ↄ ™√

⌐ ╩ ↑≡ ╩ ╠∆╙─≢№∫√√╘⁸ ⌐ ╩ ╓

∆╙─≢│⌂⅛∫√╙──⁸ ⌐ ∆╢ ≢№∫√ ⌐ ♩ꜝⱩꜟ⌐

≈⌂⅜╢ ╙№╢≤ ∆╢⁹ ∫≡ ꜡Ⱳ♇♩⅜ ☻כ◖╢∆ ⌐

⇔Ɫכ♪►▼▪┼─ ⅜ ⌂ↄ⌂╢ ╩ ∆ ⅜№╢⁹ 

 

3.  ⌐⅔↑╢ ─  

 ─ ⱦꜟה ⱦꜟ ┘ │ ⁸ ─ ⅜ ╠╣

√⁹ ─ ⌐⅔™≡│ⱦꜟ ─ ╩ ∆╢ ≢№∫√√╘⁸

꜡Ⱳ╩ ↕∑⁸ ⅛╠ ⅜™⌂™ ⌐≡ ∆╢↓≤⌐

╘√⁹⇔⅛⇔ ⌐ ꜡Ⱳ♇♩╩ ⇔≡™ↄ ≢│⁸ ꜡Ⱳ♇♩

≤ ≤╙⌐ ⇔√ ─ ꜟכꜟ╛ ↑╩ ™⁸⅔ ™⅜ ⌐ ≢⅝╢

≠ↄ╡⅜ ≢№╢⁹ 

 

 ̧ ─↔ ╛ ─ ⅝⅛╠─ ≤  

1.  ₒ ₓ 

≤ ⌐ ⇔≡⁸ ─ ≥☻ⱦכ◘ ◙כꜚ─ ╩

⇔≡™⅛⌂™≤ ⌐ ♩♇ⱦ☻⌐⌂╠⌂™√╘⁸꜡Ⱳכ◘╢╣╦ ─

┼─ │ ☻ⱦכ◘⅜™ ─ ₁⌂ ─ ◙כꜚ╢╟⌐ ─

╩ ∆ ⅜№╢⁹ 

 

2.  ₒ ₓ 

⌐╟╢ │ ─◖꜡♫ ⌐ ≢☻כ◔√⇔ ≢№╢⇔⁸ ≢

─ ꜡Ⱳ♇♩│№∫≡╙⁸ ⌐ ⅛╠ ∆╢꜡Ⱳ♇♩◔כ☻│ ⌂™√╘

⅜ √⌂ ─ ⌐⌂╢⁹ 
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3.  ₒ◄ꜞ▪ⱴⱠ☺ⱷfi♩ ₓ 

─√╘⌐│ ⌂™⅜⁸ ⅜ ╤⌐™╢ ⅜꜡Ⱳ♇♩ ─ ≤⇔≡

╩ ╗⁹≤™℮↔ ⅜№∫√√╘⁸◄ꜞ▪ ≤ⱴ♇♅∆╢╟℮⌂ ─ ╛

╩ ─ ⁸ ה ⇔≡™ↄ ⅜№╢⁹ 
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֘ ⸗ⱦꜞ♥▫ ֙ 

Â  

 ─  

 ⌐ ⇔√ ≤ ╩ ≡⁸ ⅜ ∆╢ ⌐⅔↑╢ARMA─ ⅜ ╘╠╣⁸

─╟℮⌂ⱨכ♪♩ꜝ♇◒ ╛♥ꜝ☻ ─ ╩ARMA⅜ ∆╢ ≢ ⅜ ≢⅝√⁹ 

│ ⌐ ↑⁸ ─ ╩ ∫√⁹ ⅜ ↑╠╣≡™╢ ─ ╡│

⌐ ≤⌂╢⅜⁸ ⌐⅔™≡ ─ ╡╩ ⌐ ∆╢ │⁸ ─

⅜ ↕╣╢⁹ARMA─ │ ≢ ⇔⁸ ↕╣√ ⅜ ╩

⇔⁸ ─ ⇔√ ≢ ∆╢ ╩ ⇔√⁹ 

 ≤ ⌐⅔↑╢ ─  
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Â  

ₒ ₓ 

 ♃כ♦ 

 

 

 ─  ( ⱬכ♦(☻כ♃ 

 

 

 

 


