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─⸗♦ꜟ ─ │⁸ 1 ₈ ₉ 1 ₈ ₉1.4₈CIM ⸗♦ꜟ─ ⅎ ה

₉⌐ ∆≤⅔╡≢№╢⁹♄ⱶ ⌐⅔↑╢⸗♦ꜟ ─ ╩ ⌐ ∆⁹ 
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♄ⱶ ─⸗♦ꜟ  ◘fiⱪꜟ 
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╩ ╛ ⁸ ⌂
≢∕─ ╩ ⇔

√⸗♦ꜟ⁹ 

─ ╩ ∆⸗♦ꜟ 

♄ⱶ─ ⅜ ⅛╢ ─ ╙
⇔ↄ│ ─⸗♦ꜟ 

 

200 

─ ⅜ ⅛
╢ ─⸗♦ꜟ⁹ 

≢ ה ╩
⁸ │
⌐ ↕╣╢
╩ כ▬☻≢

ⱪβ↕∑≡ ∆╢
─ ⁹ 

⅜ ≢⅝╢ ─ ╩ ⇔√
⸗♦ꜟ 

♄ⱶ─ ⅜ ⅛╢ ─⸗♦
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─ ⁸ ≤─ ⁸ ⅝
⁸ ─ ⅜ ⌡ ≢⅝╢⸗♦
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300 

─ ⁸
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╩ ⌐

⇔√⸗♦ꜟ⁹ 

─ ⅜ ⌂⸗♦ꜟ 
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⌐⅔↑╢⸗♦ꜟ ₒ ₓ ( 30 3   )  

http://www.jacic.or.jp/hyojun/modelsyosaido_kaitei1.pdf  

β☻▬כⱪההה ⌐ ⅛╣√ ╩№╢ ⌐ ∫≡ ↕∑≡ 3 ∆╢ ─↓≤⁹  

http://www.jacic.or.jp/hyojun/modelsyosaido_kaitei1.pdf
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ה  1.3  

 

∆╢ CIM ⸗♦ꜟ⌐⅔™≡ ∆╢ │ 2011 ⁸ │

⁸ ∆╢ │ m(ⱷכ♩ꜟ)⌐ ∆╢⁹╕√⁸ ⁸ ⌐≡ ∆╢⌐

╡⁸ ↕╣√ 3 ⸗♦ꜟ─ ╩ ∆╢⁹ 

⇔√⸗♦ꜟ─ ⁸ ─ │⁸₈CIM ⸗♦ꜟ ה  ┼₉♩כ◦

⇔√ ⁸ ╩ ∆╢⁹ 

₈CIM ⸗♦ꜟ ה  ⁸│≡™≈⌐₉♩כ◦ ●▬♪ꜝ▬fi₈    CIM

⸗♦ꜟ ה  ╩₉♩כ◦ ⁹ 

 

ₒ ₓ 

─ ⌐│⁸ ╛ 2000 ╩ ∆╢╙─╙ ™⅜⁸

↕╣╢ ה ⁸│♃כ♦ 2011 ≢№╡⁸∕─ ⁸ ╩ ∆

╢ ⅜ ≤⌂╡⁸ ™─ ≤⌂╢ ⅜ ™⁹↓─√╘⸗♦ꜟ╩ ∆╢ ─

│⁸ 2011 ≤⇔⁸ │ ⌐ ∆╢⁹ 

⌂⅔⁸ ≢│⁸ Ҝ ⅜ Y ⁸ Ҝ ⅜ X ≢№╡⁸ ─ X Y

≤ ⇔≡™╢↓≤⌐╙ ∆╢⁹ ∆╢♁ⱨ♩►▼▪⌐⅔↑╢ ┼─ ╩ ∆╢⁹ 

─ ╩ ←⸗♦ꜟ╩ ∆╢ ⁸ ⌐≈™≡ ─ ⌐╕√← ⌐

│™∏╣⅛ ≈─ ⌐ ∆╢⁹ 

⌐≈™≡│⁸T.P.╩ ≤∆╢⁹A.P.⁸O.P. ─ ─ ╩ ™╢ ⌐│⁸♁ⱨ♩►

▼▪─ ╩ ⇔⁸ ⌂ ⌐│ ⌂ ─ ⌐ ⇔≡ ∆╢⁹ 

╕√⁸ ⁸ ⁸ ─ ╛⁸ ה ה ╛ ⁸↕╠⌐│⁸

⸗♦ꜟ ─ ⅛ ⅛ ⌐ ╦╠∏⁸ ⁸ ⁸ ┘

╩ ⇔⁸ ∆╢⁹ 

 

─ ╩⁸ 2000⌐╟╢ ⌐ ∆╢⌐│⁸ ─ Web◘▬♩₈Web

TKY2JGD ₉(http://vldb.gsi.go.jp/sokuchi/surveycalc/tky2jgd/main.html )╩ ∆╢↓≤ ≢

⅜ ≢№╢⁹ 

⌐⁸ 2000⌐╟╢ ╩⁸ 2011⌐╟╢ ⌐ ∆╢⌐│⁸₈Web PatchJGD₉

(http://vldb.gsi.go.jp/sokuchi/surveycalc/patchjgd/index.html )╩ ∆╢↓≤ ⅜ ≢№╢⁹ 

 

─ ≢⁸mm Ⱶꜞⱷכ♩ꜟ ─ ⅜ ╘╠╣╢ │⁸ ∆╢ ⸗♦ꜟ╙mm Ⱶ

ꜞⱷכ♩ꜟ ─ ≢ ∆╢⁹↓╣│⸗♦ꜟ ─ ╩ mm Ⱶꜞⱷכ♩ꜟ ⌐ ∆╢╙─

≢│⌂ↄ⁸ ╩ m ⱷכ♩ꜟ ≤⇔≡⁸ 3 ─ ≢⸗♦ꜟ╩ ⇔≡╙╟™↓≤╩

⇔≡™╢⁹ 

√∞⇔⁸ ≢ ∆╢ │ m ⱷכ♩ꜟ ╩ ⇔≡™╢↓≤⅛╠⁸ ⸗♦ꜟ╩

⸗♦ꜟ ╛ ה ⸗♦ꜟ⌐ ⌡ ╦∑╢ ⌐│ m ⱷכ♩ꜟ ≢ ╩ ╦∑

╢ ⅜№╢⁹ 

http://vldb.gsi.go.jp/sokuchi/surveycalc/tky2jgd/main.html
http://vldb.gsi.go.jp/sokuchi/surveycalc/patchjgd/index.html
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╕√⁸ ─ ⌐╟╡ ⸗♦ꜟ│ ꜟ◌כ꜡ ⌐≡ ⇔⁸ ⸗♦ꜟ

⁸ ה ⸗♦ꜟ⁸∕─ ─ ⸗♦ꜟ ≤ ⌡ ╦∑╢ ⌐

⌐ ∆╣┌╟™⁹ 

⸗♦ꜟ╩ ∆╢ │⁸ ∆╢♁ⱨ♩►▼▪⌐ ∆╢√╘⁸ ⇔√♁ⱨ♩►▼▪⁸

Ᵽכ☺ꜛfi⁸ ╩₈CIM ⸗♦ꜟ ה  ⌐₉♩כ◦ ∆╢⁹ 

 

 3 ─ ≤ ה ♃כ♦  

♃כ♦    

 

1/5,000꜠ⱬꜟ⁸(5m ה ( β1 ⸗♦ꜟ

10m ⱷ♇◦ꜙ( )( ) 

1/2,500꜠ⱬꜟ⁸(2.5m ה ( ⸗♦ꜟ

5m ⱷ♇◦ꜙ( ) ( ) 

 1/1,000꜠ⱬꜟ (1m ה ( ⸗♦ꜟ

5m ⱷ♇◦ꜙ( )≢│ ⅜ ∆╢√╘⁸

⌂ ⌐≈™≡ 10cm꜠ⱬꜟ─꜠כ◙ ⁸

TS β2⁸ ⁸UAV ⁸

◙כ꜠ ≢ ∆╢ ⅜№╢⁹ 

1/500꜠ⱬꜟ 50cm   

1/200꜠ⱬꜟ 20cm   

1/100꜠ⱬꜟ 10cm   

β1 ה http://www.gsi.go.jp/kiban/  

β2 TS  fiꜛ◦כ♥☻ꜟ♃כ♩

 

 

⌂⅔⁸ ≢─ │ 1/100꜠ⱬꜟ≢ 10cm ─ ⅜ ↕╣╢⁹ 

  

http://www.gsi.go.jp/kiban/
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1.4  ─  

 

30 ⅛╠─ CIM ⸗♦ꜟ ⸗♦ꜟ ┼─ ─ │⁸ ─≤⅔╡≤∆╢⁹ 

 

ה ─ │⁸₈3 ⸗♦ꜟ⌐ ∆╢ ₉ ┘₈3 ⸗♦ꜟ⅛╠ ∆

╢ ₉⅜№╢⁹ 

 

ₒ ₓ 

CIM ⸗♦ꜟ ⸗♦ꜟ ⌐⅔↑╢ ⌐│⁸ ⌐╟∫≡ ─ 2 ⅜№╢⁹ 

1 3 ⸗♦ꜟ⌐ ∆╢  

2 3 ⸗♦ꜟ⅛╠ ∆╢  

 

29 ─ CIM ≢│⁸ ⸗♦ꜟ─ ⱨ□▬ꜟ ⌐⁸○ꜞ☺♫ꜟⱨ□▬ꜟ ┘₈IFC₉

≢─ ╩ ╘╢╙─≤⇔≡⅔╡⁸₈3 ⸗♦ꜟ⅛╠ ∆╢₉ ≢─ ╩ ≤⇔≡™

√⁹ 

╕√⁸ IFC ⌐≈™≡│⁸ 30 ╟╡ buildingSMART Japan ≢ ↕╣≡⅔╡⁸CIM

♁ⱨ♩►▼▪⌐≈™≡╙ ≢№╢⁹↓─ ⌐ ⇔√ CIM ♁ⱨ♩►▼▪╩

∆╢↓≤⌐╟╡⁸₈IFC₉ ─ ≢№∫≡╙₈3 ⸗♦ꜟ⌐ ╩ ₉ ┘₈3 ⸗

♦ꜟ⅛╠ ∆╢ ₉─ ╩ ⇔√ ⅜ ≤⌂╢⁹ 

⌐₈CIM ⌐⅔↑╢ ─ ⅝ ₉≢─ ∆╢ ╩ ∆⁹ 

 

  



 

 11 

 

CIM ⸗♦ꜟ─ ⱨ□▬ꜟ ₈CIM ⌐⅔↑╢ ─ ⅝ ₉  

○ꜞ☺♫ꜟⱨ□▬ꜟ≢─ ╩ ™⁸ ─ ╩ ⌐ ™≡⁸ ≢♁ⱨ♩►▼▪

⅜ IFC β1 ┘ LandXML β2⌐ ⇔≡™╢⸗♦ꜟ⌐≈™≡│⁸ ⱨ□▬ꜟ ⌐╟╢ ╩

╘╢⁹ 

⌂⅔⁸ ⱨ□▬ꜟ ≢ ♃כ♦⌂ ╛ ⅜ ⅎ⌂™ ─ │⁸ ⱨ□▬ꜟ─

╩ ╘╢⁹ 

β1 buildingSMART JAPAN ₈ ⸗♦ꜟⱦꜙכ 2018₉ 

β2 ₈LandXML1.2 ⌐ ∂√ 3 ♃כ♦ Ver.1.3 

31 3 ₉ 

CIM ⸗♦ꜟ ⱨ□▬ꜟ  

⸗♦ꜟ IFC 2x3 β1 ┘○ꜞ☺♫ꜟⱨ□▬ꜟ 

 

₈IFC ⌐≈™≡₉₈CIM ⌐⅔↑╢ ─ ⅝ ₉  

 IFC Industry Foundation Classes │⁸buildingSMART International bSI ⅜

⇔√ 3 ♃כ♦ꜟ♦⸗ ≢№╢⁹2013 ⌐│ IFC ─ Ᵽכ☺ꜛfi≢№╢ IFC4 ⅜ ISO 

16739:2013≤⇔≡⁸ ≤⇔≡ ↕╣≡™╢⁹ │⁸ ♃כ♦─≢ ╩ ⌐

⇔≡™√⅜⁸2013 ⌐│ bSI ⌐ Infrastructure Room ⅜ ↕╣⁸ ╩ ⌐⇔√

⅜ ╘╠╣≡™╢⁹ 

29 ⅛╠─ CIM ┘ CIM ≢│⁸ ♃כ♦─ꜟ♦⸗ ≤⇔

≡ ○ꜞ☺♫ꜟⱨ□▬ꜟ⌐ ⅎ IFC ╩ ⇔≡™╢⁹ 

⁸ ⁸♩fiⱠꜟ ─ ≤⇔≡─◒ꜝ☻ ╩ ♃כ♦╗ │ ⅎ⌂™⅜⁸♦כ

♃─ ╛⁸ WTOהTBT ╩ ╕ⅎ⁸ ♃כ♦≢ ⌂ ≢

╩ ⇔≡™ↄ⁹ 

≢⁸ ┘₈CIM ●▬♪ꜝ▬fi ₉⌐ ∂≡ IFC ╩ ∆╢√╘─♁ⱨ♩

►▼▪ⱷכ◌ ─ ⅜ ╘╠╣≡™╢⁹╕√⁸ IFC ⌐≈™≡│⁸ 30 ╟╡

buildingSMART Japan ≢ ↕╣≡™╢⁹ 
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∆╢ ⌐│⁸ ─ ⅜№╢⁹ 

(A) ♁ⱨ♩ ≢ ⇔√ⱨ□▬ꜟ╛∕─ ⱨ◊ꜟ♄┼ ∆╢⁹ 

╩ ♁ⱨ♩ ≢ ⇔⁸ ♁ⱨ♩─○ꜞ☺♫ꜟⱨ□▬ꜟ╛ CSV ≢

⇔√ⱨ□▬ꜟ┼ ∆╢⁹ 

(B) │ ─ ⁸ ⁸ ⁸ ╛∕─ ⱨ◊ꜟ♄┼

∆╢⁹ 

│ ⌐⅔™≡⁸ │ ↕╣╢ ⁸ ⁸ ─ⱨ□▬ꜟ⌐

∆╢⁹ 

 

⌂⅔⁸(B)⌐≈™≡│⁸ ⌐ ∆ ⌐ ─℮ⅎ⁸ ∆╢⁹ 

 

₈ ─ ™⌐≈™≡₉₈CIM ⌐⅔↑╢ ─ ⅝ ₉  

₈CIM ●▬♪ꜝ▬fi ₉⌐ ≠⅝⁸ ╛ ⌐⅔™≡⁸ ⅜ ≢

№╢ ⁸ ⁸ ╩ ≤⇔≡ ∆╢ │⁸ ₁─ ⱨ◊

ꜟ♄≤│ ⌐⁸CIM ⸗♦ꜟ─ ≤⇔≡ ∆╢⁹ ↕╣√ CIM ⸗♦ꜟ⅜ CIM ⱨ◊ꜟ♄

≢ ≢ ≢⅝╢╟℮⁸CIM ⱨ◊ꜟ♄ ─╒⅛─ ⱨ◊ꜟ♄┼─ │

╦∏⁸ⱨ◊ꜟ♄ ⌐ ⅜ ≤⌂╢⁹ ⁹  

 

 ∆╢ ⱨ□▬ꜟ─ ⱨ◊ꜟ♄  

 

 

  

STRUCTURAL_MODEL

TUNNEL

ATTRIBUTE

TUNNEL.×××
CAD○ꜞ☺♫ꜟⱨ□▬ꜟ

ỏỏ ỏỏ.ủủủ

β ⱨ□▬ꜟ

TUNNEL.IFC

IFCⱨ□▬ꜟ



 

 13 

 

╕√⁸  4 ⌐ CAD ◦☻♥ⱶ≢─ ⌐╟╢ ─ ⁸IFC ♃כ♦╢╟⌐ ─▬ⱷכ

☺╩ ∆⁹ 

 

 

 4 ⌐╟╢ 3 ⸗♦ꜟ┼─ ♃כ♦ ─▬ⱷכ☺  

ATTRIBUTE  CAD ( )

ATTRIBUTE

TUNNEL.
CAD

.

TUNNEL.IFC
IFC

TUNNEL

STRUCTURAL_MODEL

TUNNEL

ATTRIBUTE

TUNNEL.
CAD

.

TUNNEL.IFC
IFC

CAD
CAD
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1.5  CIM─ ⌂  

 

─ ≤⌂╢ ה ⅛╠ CIM ╩ ∆╢↓≤≢⁸ ┘ ─ ⁸

─ ⁸ ─ ⅜ ≢⅝╢⁹ 

╕√⁸CIM ╩ ∆╢↓≤⌐╟╡⁸ ⁸ ─ ⁸ ─

⁸ ─ ─ ⅜ ≢⅝╢⁹ 

⌐⁸ ⅛╠ ↕╣√ CIM ⸗♦ꜟ⁸ ⁸≡™≈⌐♃כ♦ ─ ⁸

─ ≢─ ⌂ ⅜ ≢⅝╢⁹ 

 

CIM ─ ⌂ ≤⇔≡⁸↓╣╕≢─ ╟╡ ⇔≡™╢ CIM ─ ╩ ∆⁹ 

 

 4  CIM─ ⌂  

   URL  

i-Construction  

ICT

 

 ─ CIM ⌐╟╢

⌐≈™≡ ╩

℮≤≤╙⌐ ┼─

╩ ℮↓≤╩ ⌐⁸

≤⇔≡≤╡╕≤╘√╙─⁹ 

http://www.mlit.go.jp/tec/i -cons

truction/index.html  

 

2018 CIM

  

▬fiⱨꜝ

 

 

⅜ ⇔√

⌐⅔™≡⁸3 ⸗♦ꜟ

╩ ⇔√₈ CIM₉─

╩≤╡╕≤╘√╙─≢№╢⁹ 

http://www.nikkenren.com/pub

lication/detail.html?ci=289  

2017 CIM

 

http://www.nikkenren.com/pub

lication/detail.html?ci=260  

2016 CIM

 

http://www.nikkenren.com/pub

lication/detail.html?ci=239  

2015 CIM

 

http://www.nikkenren.com/pub

lication/detail.html?ci=216  

CIM ╩ ┬ 
ה

☿fi

 כ♃

☿fi

─כ♃ ─ ≤

⇔≡⁸   

 ─ ╩

≤⇔≡ ╡╕≤╘√╙─⁹ 

http://www.cals.jacic.or.jp/CIM

/jinzai/index.html  

CIM ╩ ┬и 

CIM ╩ ┬й 
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1.6  ♁ⱨ♩►▼▪─  

 

CIM ●▬♪ꜝ▬fi⌐ ⇔√ IFC ┘ LandXML ⌐ ∆╢♁ⱨ♩►▼▪⌐≈™≡⁸♁ⱨ♩►▼

▪ ─ ╛ ⅜№╢√╘⁸∕╣╠⌐≈™≡│⁸ ╩ ⌐ ─ ∆╢↓

≤⁹ 

 

(1)CIM ●▬♪ꜝ▬fi ♁ⱨ♩►▼▪ ⱪfiכ○ CAD ⱨ◊כⱴ♇♩  

 http://www.ocf.or.jp/cim/CimSoftList.shtml  

 

(2)LandXML ♁ⱨ♩►▼▪ ⱪfiכ○ CAD ⱨ◊כⱴ♇♩  

 http://www.ocf.or.jp/kentei/land_soft.shtml  

 

(3) ⸗♦ꜟⱦꜙכ ♁ⱨ♩►▼▪ buildingSMART Japan  

 https://www.building -smart.or.jp/ifc/passedsoft/  
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2  ┘ ה  
 

≢│⁸ ⅜ ≤↕╣╢ ╩ ≤⇔⁸ ≢ ∆╢ ⸗♦ꜟ─ ≤⌂╢ 3

╩♃כ♦ ∆╢⁹ 

ה ≢│⁸⸗♦ꜟ╩ ∆╢ ╕≢⌐ ∫√ ╩ ⌐⁸ ה ⸗♦ꜟ╩

∆╢↓≤╩ ≤∆╢⁹⌂⅔⁸ ה ⸗♦ꜟ╩ ∆╢ ה ╩ ╕ⅎ⁸⸗♦ꜟ─ ─

√╘⌐ ─ ה ⌐≈™≡⁸ ⌐ ∂≡ ה ∆╢↓≤⌐ ∆╢⁹ 

 

2.1  ─ ₒ ₓ 

 

2.1.1  CIM ─ ₒ ₓ 

 

│⁸CIM ─ ⌐ ∆╢ ╩ ╕ⅎ⁸CIM ╩ ∆╢⁹ 

 

2.1.2  ─ ₒ ₓ 

 

│⁸CIM ⸗♦ꜟ ⌐ ≢⅝╢ ─ ╩ ─ ⁸ ⌂ ╩ ⌐

∆╢⁹ 
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2.2   

 

ה  2.2.1 ─ ה ₒ ₓ 

 

ה ⌐⅔™≡⁸ │⁸ ה ╩♅▼♇◒⇔⁸ ה ⸗♦ꜟ╩

∆╢ ⌐│ ≤⌂╢Ⱳכꜞfi◓ ⁸ ─ ⁸Ⱳכꜞfi◓ ⁸

─ ╩ ∆╢⁹ 

 

2.2.2  ─ ₒ ה ₓ 

 

1  

─ ┘ │⁸ ⌐ ╩ ™⁸ ⁸ ─ⱨ□▬

ꜟ ╩ ∆╢⁹ 

 

2 ה  

ה ─ ┘ │⁸ ⌐ ╩ ™⁸ ה ─

╛ CIM ⸗♦ꜟ─ ╩ ─ ⁸ ∆╢ ה ⸗♦ꜟ─ ♃כ♦ה ╩

∆╢⁹ ה ⸗♦ꜟ─ ♃כ♦ה ─ │⁸ ●▬♪ꜝ▬fi  3 ₈

ה ₉╩ ∆╢⁹ 

 

3 ⁸ ה  

₈CIM ⸗♦ꜟ ה  ─₉♩כ◦ ⌐⁸ ╩ ∆╢⁹ 

₈CIM ⸗♦ꜟ ה  ⁸│≡™≈⌐₉♩כ◦ ●▬♪ꜝ▬fi₈    CIM

⸗♦ꜟ ה  ╩₉♩כ◦ ⁹ 

 

─ ⌐≈™≡│⁸₈3.2.2 ─ ₒ ה ₉x╩ ⌐∆╢⁹ 

 

2.2.3  CIM ─ ה ₒ ₓ 

 

─ │⁸ ─ ⌐ ≠⅝⁸CIM ⌐№√∫≡─ ╩₈CIM

₉⌐ ⇔⁸ ⌐ ∆╢╙─≤∆╢⁹ ⌐ ⇔≡₈CIM ₉

(http://www.mlit.go.jp/sogoseisaku/constplan/sosei_constplan_tk_000031.html )╩ ≤∆╢⁹ 

╕√⁸ ⌐╟╡ ⅛╠ ↕╣√ ⁸╕√│ ⌐╟╢ ⌐╟╢

⌐≈™≡ ∑≡ ∆╢⁹ 

⁸CIM ─ ⌐ ⅜ ∂√ │⁸₈CIM ₉╩ ⇔⁸

⌐ ∆╢⁹ 
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2.3  3 ♃כ♦ ⁸ ה ⸗♦ꜟ─ ₒ ₓ 

 

│⁸ ┘ ה ╩ ∂≡⁸ ─ 3 ⁸♃כ♦ ה ⸗♦ꜟ╩

∆╢⁹ 

 

2.3.1  3 ♃כ♦  

 

♄ⱶ │⁸♄ⱶ◘▬♩⅛╠ ╕≢ ⌐ ╢√╘⁸ ⌐ ∂≡ 3 ⸗♦ꜟ

╩ ∆╢⁹ 

─ │⁸ ≢ ╩ ∆╢≤≤╙⌐⁸ ∆╢ ─ 3 ╩♃כ♦

∆╢⁹⌂⅔⁸ ─⸗♦ꜟ⁸ ⌐≈™≡│⁸ ⌐⅔™≡ ∆╢╙─≤∆╢⁹ 

 5 ♄ⱶ ה  

  

  

 

 

 

1 

  

  

 
 

 

25,000 10,000  

β2 

 

 
1 β3 

 

/SURVEY/CHIKEI/DATA/ 

β4 

/ICON/CIM/CIM_MODEL/LANDSCAPING/TEXTURE/ 

β5 

 

β1  

β2  3    

β3  291     

β4            

β5 CIM         CIM  

 

β1  

β3 1/40,000

291 1/30,000 10,000  
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 6 ♄ⱶ ה  

 

 

  

  

  

 

 

 

5m 10m  

β1 

  

  

 
  

 
10,000 5,000β2 

 

 

 

5m β3 

10,000  

 

1.0 0.8 β4 

 

/SURVEY/CHIKEI/DATA/ 

β5 

 

/ICON/CIM/CIM_MODEL/LANDSCAPINGβ6 

/SURVEY/CHIKEI/DATA/ 

β5 

 

/ICON CIM/CIM_MODEL/LANDSCAPING/ 

TEXTURE / 

β6 

 

β1  

β2  3    

β3  313     

β4  291     

β5            

β6 CIM        CIM  

 
β1  
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 7 ♄ⱶ◘▬♩ /  

 /  

 /  

 

 
β1 

  

  

 
  

 
5,000 2,500β2 

 

 

 

5m 2  

β3 

 

0.8 0.4  

β4 

 
/SURVEY/CHIKEI/DATA/ 

β5 

/SURVEY/CHIKEI/DATA/ 

β5 

 

β1                             

β2  3    

β3  313     

β4  291     

β5 ( 28 3 )     
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 8  

 1 

  

 

 
1 

 
 

 

  

 
  

 
5,000 2,500β1 

 

 

 

5m 2  

β2 

 

0.8 0.4  

β3 

 /SURVEY/CHIKEI/DATA β4 / SURVEY/CHIKEI/DATAβ4 

 

β1     22  2  2.3  

β2  313     

β3  291     

β4                               

 

  

3  
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 9 ♄ⱶ◘▬♩  

 β1 

  

 

 
UAV β2 

  

  

 
3   

 
1,000 500β1 

 

 

4 /  

 100 / β3 
0.2m 0.1m  β4 

 /SURVEY/CHIKEI/DATAβ5 /SURVEY/CHIKEI/DATAβ6 

 

β1     22  2  2.3  

β2 UAV ╩ ™√           

β3 UAV               500  

β4  291     

β5 UAV  4    

β6                          

 

 

 

βUAV ╩ ™√ ─ ╩ 3.2.2  
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 10  

 β1 

  

 

 
 

  

  

 
  

 
2,500 1,000β1 

 

 

 

2m 1  

β2 

 

0.4 0.2  

β3 

 /SURVEY/CHIKEI/DATAβ4 /SURVEY/CHIKEI/DATAβ4 

 

β1     22  2  2.3  

β2  313     

β3  291     

β4                         

 

 

 

β 3  
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 11 ♄ⱶ◘▬♩ ┘  

 β1 

   

 

 
UAV UAV  

  

  

 
3   

 
500β1 

 

 

4 /  

100 /  

β2 

 

0.1  

β3 

 /SURVEY/CHIKEI/DATAβ4 /SURVEY/CHIKEI/DATAβ5 

 

β1     22  2  2.3  

β2 UAV  76       500  

β3  291          

β4 UAV  4   

 

β5   

 

 

 

βUAV ╩ ™√ ─ ╩ 3.2.2

3  UAV
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ה  2.3.2 ⸗♦ꜟ  

 

ה ─ │⁸ ⌐⅔™≡ ⇔√ ⌐ ≠⅝⁸ ה ⸗♦ꜟ╩

∆╢⁹ 

⌂⅔⁸ ≢│⁸⸗♦ꜟ╩ ∆╢ ╕≢⌐ ∫√ ה ─ ≤≤╙⌐⁸₈

ה 12 ⸗♦ꜟ─ ₉≤⁸₈ ה 13 ⸗♦ꜟ─ ₉╩ ⌐⁸ ה

⸗♦ꜟ─ ה ⁸ ─⸗♦ꜟ⁸ ╩ ∆╢╙─≤∆╢⁹ 

 

1 ה ⸗♦ꜟ─  

♄ⱶ ⌐⅔↑╢ ה ⸗♦ꜟ─ ╩ ⌐ ∆⁹ 

ה ⸗♦ꜟ│⁸ ה ה ─ ≢ ⌐ ∂≡ ∆╢⁹ 

⌂⅔⁸♄ⱶ⌐⅔™≡│ ⁸ ⸗♦ꜟ╩ 3 ⌐ ∆╢√╘⌐│♄ⱶ◘▬♩ ─ ─

╩ ∆╢ ⅜№╢⁹↓─√╘⁸ ⌐⅔™≡⁸3 ⌂ ─√╘─ ⁸

⸗♦ꜟ─ │⁸ ≢ ⇔≡ ⌐ ∂≡ ∆╢╙─≤∆╢⁹ 

╕√⁸♄ⱶ─ │⁸ ⌂ ⌐ ∆╢ ה ≤ ═╢≤⁸ ה ה

ה ⌐ ⌐ ↕╣╢ ⅜№╢⁹↓─√╘⁸ ה ⸗♦ꜟ╩ ⇔√

CIM ⸗♦ꜟ╩ ╕√│ ∆╢ ⌐│⁸ ─ ╛ ─ ╛ ─

⌐ ∆╢ ⅜№╢⁹ 
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ה 12 ⸗♦ꜟ─  

β ₈    26 4 ₉ ה  ⅛╠ 

┘  

 

  

 
ה ─ ה  

ה ⸗♦ꜟ─  
  

♄ⱶ
 

↕╣√♄ⱶ◘▬♩
≢♄ⱶ ─ ╩
∆╢⌐ √╡ ⌂

╩ ╢↓≤⁹♄
ⱶ─ ה ⁸
⁸ ┘

─ ⁸♄ⱶ
╩ ∆╢⌐ √╡
⌂ ╩ ╠⅛⌐

∆╢√╘⁹ 

ה ⁸ ⁸
Ⱳכꜞfi◓ (ꜟ☺○fi♥
☻♩)⁸ ⌐ ∂≡  

ה ( ) 

ה ∆═╡
( ) 

ה  

⸗♦ꜟ ╩ ℮
⌐⁸ ⌐ ∂≡ ∆╢↓≤╩
≤∆╢⁹ 

♄ⱶ◘▬♩⁸ ⅜ ⌂
│ ─ ⌐│⁸ ◙כ꜠
⌐╟╢ ─ ™ כ♦│

♃╩ ∆╢≤⁸ ─
─ ⅜ ∆╢√╘⁸ ⌐ ∂≡

⁸ │ ∆╢↓≤╩ ≤
∆╢⁹ 

 

(

) 

♄ⱶ ⌐ ∆╢
┘ ─

⌐ √╡ ⌂
╩ ╢↓≤⁹♄ⱶ

─ ╡⁸ ⁸
─ ⅜

≤⌂╢ ╩
╢√╘⁹ 

⁸ ⁸ ה
⁸ ⁸ ⁸

╝╢╖ ─ ╩ ∆
╢≤≤╙⌐⁸ ─ ⁸

⁸ ⁸
(ꜟ☺○fi ) ─℮∟

⌂ ╩ ∆╢⁹ 

◓fiꜞכⱲה ┘ ⌐
∂≡  

⌐ ∂≡⁸♄ⱶ─ ─√╘
⌐ ∆╢↓≤╩ ≤∆╢⁹ 

♄ⱶ◘▬♩⅜ ⌂ │ ─
⌐│⁸ ◙כ꜠ ⌐╟╢

─ ™ ╩♃כ♦╛ ∆╢≤⁸
─ ─ ⅜ ∆╢

√╘⁸ ⌐ ∂≡ ⁸ │
∆╢↓≤╩ ≤∆╢⁹ 

 ─ ─
⁸ ╛ ─

⌐ ⌂
╩ ╢√╘⁹ 

Ⱳכꜞfi◓ ┘ ⌐
∂≡ №╢™│

⌐╟╢ ─
┘ ⌐⅔↑╢
⁸ ⁹ 

⌐ ∂≡⁸ ─ ⁸
⁸ ⅛╠ ╠╣√ ╩

⌐⁸ ─ ─ ⁸
⁸ ┘ ─

⌐ ⌂ ╩ ╢√╘⌐ ∆
╢↓≤╩ ≤∆╢⁹ 

♄ⱶ◘▬♩⅜ ⌂ │ ─
⌐│⁸ ◙כ꜠ ⌐╟╢

─ ™ ╩♃כ♦╛ ™≡⁸
⌐ ∂≡ ⁸ │ ∆╢↓≤
╩ ≤∆╢⁹ 

 

(

─
) 

♄ⱶ╛ ─
─ ╩ ℮ ╛

─ ╩ ℮
⌐⁸ ⌐ ∂≡
─ ╛
⌐ ⌂

╩ ╢√╘⁹ 

⇔ↄ│ ≢№╢
↓≤⌐ ™⁸ ╛

─ ⅜№╢√╘⁸
┘ ─ ה
╩ ⌐ ∆╢≤

≤╙⌐⁸↓╣╕≢─
╛ ⁸♃כ♦ ≤
╕≢─ ╙ ╕ⅎ≡

╩ ⇔√ ≢ ⌂
╩ ∆╢⁹ 

⌐ ∂≡⁸ ─ ה
⸗♦ꜟ│⁸ ┘ ⌐
╠╣√ ≢ ∆╢↓≤╩ ≤

∆╢⁹ 

⌂⅔⁸ ⌐⅔™≡⁸♄ⱶ╛
─ ─ ⁸ ─ ⁸
┘♄ⱶ ─ ╩ ∆╢√╘

⌐ ╩ ⇔√ ⌐│ ⌐ ∂
≡ ⸗♦ꜟ─ ╙⇔ↄ ⸗♦ꜟ
╩ ∆╢↓≤╩ ≤∆╢⁹ 

♄ⱶ◘▬♩⅜ ⌂ │ ─
⌐│⁸ ◙כ꜠ ⌐╟╢

─ ™ ╩♃כ♦╛ ™≡⁸
⌐ ∂≡ ⁸ │ ∆╢↓≤
╩ ≤∆╢⁹ 
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2 ה ⸗♦ꜟ─  

♄ⱶ ⌐⅔↑╢ ה ⸗♦ꜟ─ ╩ ⌐ ∆⁹ 

ה ⸗♦ꜟ│⁸⸗♦ꜟ╩ ∆╢ ╕≢⌐ ∫√ ה ─ ╩ ⌐ ∆╢⁹ 

⇔√ ה ⸗♦ꜟ⌐│ ╩ ╗↓≤╛⁸ ה ┼ ⅝ ←═⅝ ꜞ☻◒⌐

≈™≡⁸₈CIM ⸗♦ꜟ ה  ┼₉♩כ◦ ∏ ⇔⁸ ∆╢╙─≤∆╢⁹ 

∆╢⸗♦ꜟ─ ⌐≈™≡│⁸ ה ─ ⌐ ≠⅝⁸ ∆╢⁹ 

≢─ ה ⸗♦ꜟ─ │⁸ ≢ ∆╢↓≤╩

≤∆╢⁹╕√⁸ │⁸♄ⱶ◘▬♩╩ ≤⇔⁸ ⌐ ∂⁸ ⁸

≤∆╢⁹ 

↕╠⌐⁸ ≢─ ה ⸗♦ꜟ│⁸ ⁸ ≢ ≢⅝╢╟℮⌐

⇔⁸ ≤⇔≡ ⁸ ⌐ ⅝ ∆╟℮⌐∆╢ 4 ╩ ⁹  

ה 13 ⸗♦ꜟ─  

β ה http://www.gsi.go.jp/kiban/  

 

 

  

 ⸗♦ꜟ  ⸗♦ꜟ ─√╘─   

♄ⱶ◘▬♩ ⸗♦ꜟ─ │⁸
≤↕╣╢ ╛⁸ ╩
⇔√ ⸗♦ꜟ╩ ∆╢√
╘─ ╛꜠ⱬꜟ╩№╠⅛
∂╘ ⌐╟╡
⇔⁸⸗♦ꜟ ╩ ℮⁹ 

╕√⁸⸗♦ꜟ─ │ m ╩
≤∆╢⁹ 

ה ⸗♦ꜟ─ ≤⌂╢
│ ┘

─ ⌐ ╩ ⅎ╢↓≤⌂ↄ⁸
∕─╕╕⸗♦ꜟ⌐ ∆╢⁹ 

ה β ⸗♦ꜟ
5m/10m ⱷ♇◦ꜙ 

◙כ꜠ה ⌐╟╢  

ה  

ה  

◓fiꜞכⱲה  

ה  

ה ( ⁸ ⁸
) 

  

 

ה   ⸗♦ꜟ
5m/10m ⱷ♇◦ꜙ 

◙כ꜠ה ⌐╟╢  

ה  

ה  

ה  

◓fiꜞכⱲה  

ה  

∕─ ─
 

ה  ⸗♦ꜟ
5m/10m ⱷ♇◦ꜙ 

◙כ꜠ה ⌐╟╢  

ה  

ה  

◓fiꜞכⱲה  

ה  

http://www.gsi.go.jp/kiban/
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2.4  ─  

 

2.4.1  ─ ₒ ₓ 

 

│⁸ ─ ╩ ∆╢⁹ 

 

ᵑ CIM ⸗♦ꜟ 

⇔√ CIM ⸗♦ꜟ╩ ─ ⌐ ⅎ≡ ≤⇔≡ ∆╢⁹ 

 ᵒ CIM ⸗♦ꜟ  ♩כ◦◒♇▼♅

≢ ⇔√ CIM ⸗♦ꜟ─ ⁸ ⁸ ╛ 2 ─ ≤

─ ⌐≈™≡⁸₈CIM ⸗♦ꜟ ⌐₉♩כ◦◒♇▼♅ ≠ↄ♅▼♇◒╩ ™⁸ ╩

∆╢⁹ 

 ᵓ CIM ⸗♦ꜟ ה   ♩כ◦

⌐⁸CIM ⸗♦ꜟ─ ┘ ─ ╛⁸ ⌐ ⅝ ←√╘─

╩ ∆╢⁹ 

₈CIM ⸗♦ꜟ ה  ⁸│≡™≈⌐₉♩כ◦ ●▬♪ꜝ▬fi₈    CIM

⸗♦ꜟ ה  ╩₉♩כ◦ ⁹ 

 ᵔ CIM ⁸CIM ⁸CIM  

₈CIM ₉⁸₈CIM ₉⌐ ≠⅝⁸CIM ╩ ⇔√ ╩₈CIM

₉ ∆╢⁹ 

 ᵕ ∕─  

   ⌐ ∂≡⁸∕─ ─ CIM ⸗♦ꜟ ⌐ ∆╢ ⁸ ╩ ∆╢⁹ 

 

│⁸ ●▬♪ꜝ▬fi  1  ₈1.5 CIM ⸗♦ꜟ─ ₉ ┘ ─ ⅝╩

⁹ 

₈CIMה ⌐⅔↑╢ ─ ⅝( ) 5 ₉ 

 

2.4.2  ─ ה ₒ ה ₓ 

 

│⁸CIM ⸗♦ꜟ╩ ╗ ╩ ⌐ ∆╢⁹ 

│⁸ ─ ⌐ ⇔⁸ ─ 2 ⌐ ⅎ⁸ ↕╣√ CIM ⸗♦ꜟ╛ CIM ⸗♦ꜟ

─♅▼♇◒ CIM ⸗♦ꜟ ♩כ◦◒♇▼♅ ⁸CIM ╙ ╘≡ ╩ ℮⁹ 

 

│⁸ ─ ⅝╩ ⁹ 

₈CIMה ⌐⅔↑╢ ─ ⅝( ) 5 ₉ 
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ה  3  
 

⁸ ≢│⁸ ≢ ╠╣√ ╩ ⇔⁸♄ⱶ ≤⇔≡ CIM ⸗♦ꜟ

╩ ∆╢⁹ 

 

3.1  ─ ₒ ₓ 

 

3.1.1  CIM ─ ₒ ₓ 

 

│⁸CIM ─ ⌐ ∆╢ ╩ ╕ⅎ⁸CIM ╩ ∆╢⁹ 

 

3.1.2  ─ ₒ ₓ 

 

│⁸CIM ⸗♦ꜟ ⌐ ≢⅝╢ ─ ─ ╩ ─ ⁸ ⌂ ╩

⌐ ∆╢⁹ 

⁸ ─ ╩ ∆╢ │⁸ ─ ⁸2 ─ ™⌐≈™≡ ⇔

≡⅔ↄ⁹ 
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3.2   

 

ה  3.2.1 ─ ₒ ₓ 

 

│⁸ ה ⌐≈™≡⁸CIM ⸗♦ꜟ ⌐ ∆╢ ─ ⁸ ─ ╩

℮⁹ 

 

1  

│⁸ ⅛╠ ↕╣√ ─ ╩♅▼♇◒⇔⁸ ─ⱨ◊ꜟ♄ ⌐№╢ⱷ

⁸3♃כ♦♃ ─ꜟ▬□ⱨ♃כ♦ ⁸♁ⱨ♩►▼▪⌐╟╢ ╖─ ⁸ ⁸ ⁸

3 ─♃כ♦ ╩ ∆╢⁹ 

 

♄ꜟ◊ⱨה /SURVEY/CHIKEI/ DATA  

 

│⁸ ─ⱨ◊ꜟ♄ ⌐№╢○ꜟ♁ ─ ⁸ ⁸ ⁸ ╩ ∆╢⁹ 

♄ꜟ◊ⱨה /SURVEY/CHIKEI/ DATA  

 

ủ ≤⇔≡⁸3 ⁸3♃כ♦ ⅜♃כ♦ ™ ─  

≤⇔≡⁸3 ⁸3♃כ♦ ⅜♃כ♦ ╕╣⌂™ ⁸ ⌐≡⁸₈

⇔≡™╢ ה ≢ ╩ ₉ │₈ ה ⸗♦ꜟ

╩ ₉─≥∟╠⅛╩ ∆╢⁹₈ ⇔≡™╢ ה ≢ ╩ ₉─ ⁸

≤∆╢⁹ ה http://www.gsi.go.jp/kiban/  

 

 

⌂⅔⁸₈ ה ⸗♦ꜟ ─ ₉⌐ ⇔ │⁸ ┼─

╩ ╢↓≤⌐ ∆╢⁹ 

  

http://www.gsi.go.jp/kiban/
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2 ה  

│⁸ ⅛╠ ↕╣√ ה ─ ╩♅▼♇◒⇔⁸ ─ⱨ◊ꜟ♄

⌐№╢ ה ⸗♦ꜟ─ ⁸♁ⱨ♩►▼▪⌐╟╢ ╖─ ⁸ ⁸ ⁸

⁸Ⱳכꜞfi◓─ ╩ ∆╢⁹ 

♄ꜟ◊ⱨה /ICON/ CIM/CIM_MODEL/GEOLOGICAL  

 

ủ ה ⸗♦ꜟ⅜ ⇔⌂™  

ה ⸗♦ꜟ─ ─ ⁸ ─⸗♦ꜟ⁸ ⌐≈™≡│⁸ ⌐⅔™

≡ ∆╢╙─≤∆╢⁹ 

 

3  

│⁸ ⅛╠ ↕╣√ ─ ╩♅▼♇◒⇔⁸ ─ⱨ◊ꜟ♄ ⌐№

╢ CIM ⸗♦ꜟ─ ⁸♁ⱨ♩►▼▪⌐╟╢ ╖─ ⁸ ⁸ ⁸CIM ⸗♦ꜟ╩ ∆

╢ ─ ⁸ꜞfi◒─ ⁸ ╩ ∆╢⁹ 

♄ꜟ◊ⱨה /ICON/ CIM/DOCUMENT  

      /ICON/ CIM/CIM_MODEL  

 

3.2.2  ─ ₒ ה ₓ 

 

⁸ │⁸CIM ⸗♦ꜟ─ ⁸CIM ⸗♦ꜟ─ ⁸ ⁸ ♁ⱨ♩ ┘

Ᵽכ☺ꜛfi⁸ ⁸ ⱨ□▬ꜟ ⁸ ─ ╩ ≢ ∆╢⁹₈CIM ⌐⅔↑

╢ ─ ⅝( ) 5 ₉╩ ∆╢⁹ 

CIM ⸗♦ꜟ─ │⁸₈3.4 CIM ⸗♦ꜟ─ ₒ ₉x╩ ∆╢⁹ 

CIM ⸗♦ꜟ─ │⁸₈1.2 ⸗♦ꜟ ₉╩ ∆╢⁹ 

⅛╠─ ה ≤⇔≡ ⁸ ⅜ ™ ⁸ ⁸ ─

⌐≈™≡ ∆╢⁹ ⁸ ─ ─ │⁸ ≤∆╢⁹ 

 

⌐⅔↑╢ ⌐≈™≡│⁸₈3.4.8 ₉ ┘₈5.2 ≢─ ₒ ה

₉x╩ ∆╢⁹ 

│₈5.2 ≢─ ₒ ה ₉x₉╩ ⌐⁸ ה ≢ ⇔√

CIM ⸗♦ꜟ╩ ≢≥─╟℮⌐ ∆╢⅛╩ ⌐ ─ ⁸ ⌐ ∂≡ ≢

⇔≡⅔ↄ═⅝ ╩ ⌐ ≢⅝╢╟℮⌐∆╢⁹ 

 

╕√⁸₈CIM ⸗♦ꜟ ה  ─₉♩כ◦ ⌐⁸ ╩

∆╢⁹₈CIM ⸗♦ꜟ ה  ⁸│≡™≈⌐₉♩כ◦ ●▬♪ꜝ▬fi₈    CIM

⸗♦ꜟ ה  ╩₉♩כ◦ ⁹ 
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─ ╩ ⌐ ∆⁹ 

⌂⅔⁸ │№ↄ╕≢╙ ≢№╡⁸ ⌐⅔↑╢ CIM ─ ⁸ ╩

≢ ⌐ ⇔√ ≢⁸CIM ⸗♦ꜟ─ ╛ ╩ ∆╢⁹ 

ₒ♄ⱶ ה ─ ₓ 

(1) CIM⸗♦ꜟ─  

CIM ⸗♦ꜟ│ ⌐⅔™≡ ≢ ∆╢ ╩ ≤⇔≡ ∆╢⁹ 

 ̧ ≤ ─  

 ̧ ─  

 ̧ ⌐⅔↑╢ ─ ≤ ─  

(2) CIM⸗♦ꜟ ≤  

⌐⅔↑╢ CIM ⸗♦ꜟ │♄ⱶ ה ⅝⁸ ⁸ ⁸

╩ ≤∆╢⁹∕╣∙╣─ 2 ♄ⱶ ─ ─ ⅎ ⌐╟╢⸗♦

ꜟ │ ≤∆╢⁹ 

 ̧ ♄ⱶ │ ⌐ ⅎ╠╣╢ ⌐ 300 ≢ ⁸ⱣꜟⱩ♩כ◕⁹╢∆ ─

│⁸ ↕╣╢√╘⁸ ⅜╦⅛╢ 200 ≢ ∆╢⁹⌂⅔⁸

≤⇔≡ │ 3 ⸗♦ꜟ ⇔⌂™⁹ ⸗♦ꜟ─ ⌐≈™≡│ ⌐ ∂≡

⅜ ⌂ ⌐≈™≡│ ≢ ⇔√ ≢ ∆╢ ⁹ 

 ̧ │⁸ ⌐ ∆╢ │ 300 ╩ ≤⇔≡⁸∕╣ │ 200

≢⸗♦ꜟ ∆╢⁹ 

 ̧ │ ≤⇔⌂™⁹ 

(3) CIM⸗♦ꜟ  

 ̧ CIM ⸗♦ꜟ │ꜟכ♠ ╩ ™╢⁹ 

ü ⸗♦ꜟה ⸗♦ꜟ ủủ  

ü ה ⸗♦ꜟ     ⁿ 

ü          ⁿ 

 ̧ ≢─ CIM ⸗♦ꜟ─ ─  

ü ẼẼ♦כ♃ ╩☻ⱦכ◘  

 ♃כ♦ (4)

 ̧ │⁸ 3 ♁ꜟ○⁸♃כ♦ ⁸ ה Ⱳכꜞ

fi◓♦⁸♃כ ⁸ ⁸ ≤⇔⁸∕─ │ CIM ⸗♦ꜟ

ה ╩♩כ◦ ∆╢↓≤⁹ 

 ̧ ⌐ ╡ ╦∑╢ │ ⅛╠ ∆╢⁹ 

(5) ⱨ□▬ꜟ ⁸  β 

 ̧ CIM ⸗♦ꜟ─ⱨ□▬ꜟ │ ─≤⅔╡≤∆╢⁹╕√⁸∕╣∙╣─ ⱨ□▬ꜟ╙

∆╢⁹ 

ü ⸗♦ꜟה ⸗♦ꜟ 

 LandXML1.2 ┘○ꜞ☺♫ꜟⱨ□▬ꜟ ủủ  

ü ה ⸗♦ꜟ 

  IFC 2x3 ┘○ꜞ☺♫ꜟⱨ□▬ꜟ xx  

ü    CSV⁸PDF 

 ̧  β 

ü ♦כ♃ 10GB ─√╘⁸Ⱪꜟכ꜠▬♦▫☻◒ BD-R ≤∆╢⁹ 

β │ ─√╘⁸ⱨ□▬ꜟ ⁸ ⌐≈™≡│⁸₈CIM ⌐⅔↑╢ ─ ⅝( ) 

5 ₉╩ ⁹ 
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3.2.3  CIM ─ ה ₒ ₓ 

 

│⁸ ─ ⌐ ≠⅝⁸CIM ⌐№√∫≡─ ╩₈CIM ₉

⌐ ⇔ ⁸ ⌐ ∆ ╢ ╙ ─ ≤ ∆ ╢ ⁹ ⌐ ⇔ ≡ ₈ CIM ₉

(http://www.mlit.go.jp/sogoseisaku/constplan/sosei_constplan_tk_000031.html )╩ ≤∆╢⁹ 

╕√⁸ ⌐╟╡ ⅛╠ ↕╣√ ⁸╕√│ ⌐╟╢ ⌐╟╢

⌐≈™≡ ∑≡ ∆╢⁹ 

⁸CIM ─ ⌐ ⅜ ∂√ │⁸₈CIM ₉╩ ⇔⁸

⌐ ∆╢⁹ 

 

3.2.4  CIM ─ ₒ ₓ 

 

♃כ♦⁸│ ⅜ ⌂ ⁸ 3 CAD ─♁ⱨ♩►▼▪ ┘ ⌂Ɽ♁◖

fi ─Ɫכ♪►▼▪ ─ ╩ ℮⁹ 

 

3.3  CIM⸗♦ꜟ─♦כ♃ ₒ ה ₓ 

 

⌐⅔™≡ CIM ⸗♦ꜟ─ ♃כ♦─ ╩ ℮↓≤≢₈ ─ ₉₈

⌐⅔↑╢ ─ ₉₈ ─◖Ⱶꜙ♬◔כ◦ꜛfi─ ₉₈ ─ ₉─

⅜ ↕╣╢⁹ 

≢ CIM ♃כ♦─ꜟ♦⸗ ╩ ℮ ⌐│⁸ │⁸ ⅜ ◦☻♥ⱶ ╩

⇔≡ CIM ⸗♦ꜟ ⌂ ⅜ ⌂ ╩ ∆╢╙─≤⇔⁸ ⌐╟╢ ⌂ CIM

⸗♦ꜟ─ ╩ ∆╢╙─≤∆╢⁹∕─ ⁸ ≢─ CIM ⸗♦ꜟ─ ╛♁ⱨ♩►▼▪─

⌐≈™≡ ⌐ ─ ⁸∕─ ⌐ ∂≡ ╩ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ◦☻♥ⱶ ╩ ™╢ ⌐│⁸ ☿◐ꜙꜞ♥▫ⱳꜞ◦כ─ ⌐

⇔≡™╢₈ ⌐⅔↑╢ ─ ◦☻♥ⱶ ₉⌐ ⇔√◦☻♥ⱶ╩

™╢↓≤≤∆╢⁹ 

╕√⁸ ה │⁸ ™⌐ ∆╢ ─ ⁸ ↨╪⁸∕─ ☿◐ꜙꜞ♥▫ ⅜

⇔⌂™╟℮ ∆╢⁹ 
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3.4  CIM⸗♦ꜟ─ ₒ ₓ 

 

│⁸ ≤─ ╩ ╕ⅎ⁸CIM ⸗♦ꜟ╩ ∆╢⁹ 

CIM ⸗♦ꜟ ─ ⅎ │⁸ ●▬♪ꜝ▬fi ₈1.4 CIM ⸗♦ꜟ─ ⅎ ה ₉╩ ⁹ 

 

3.4.1  ♄ⱶ CIM ⸗♦ꜟ─ ⌂ ⅎ   

 

1 CIM ⸗♦ꜟ  

∆╢ CIM ⸗♦ꜟ│⁸ ⁸♄ⱶ ╗ ⁸ ⅝ ⁸ ⁸

⁸ ─⧵ה ╩ ≤∆╢⁹⌂⅔⁸ ─ CIM ⸗♦ꜟ│⁸ ♄ⱶ CIM ⸗♦

ꜟ─ ⸗♦ꜟ⌐ ⇔≡ ∆╢╙─≤∆╢⁹ 

 5⁸  6⁸  7│⁸ ♄ⱶ─ CIM ⸗♦ꜟ─ ≢№╢⁹ 

 5│⁸♄ⱶ ╩ ⇔⁸  6│⁸ ╩ ⇔⁸  7│⁸ ꜟ☺○fiⱴ♇ⱪ ╩ ⇔≡™

╢⁹ 

 

 

 

 

 

 

 

 

 

 5 ♄ⱶ CIM⸗♦ꜟ─♄ⱶ  

♄ⱶ  Ɽfiⱨ꜠♇♩ₒ ≢ ╦╢ ─ ₓ  

 

 

 

 

 

 

 

 

 

 6 ♄ⱶ CIM ⸗♦ꜟ─ ♄ⱶ ♩כ◕  

 ♄ⱶ  Ɽfiⱨ꜠♇♩ₒ ≢ ╦╢ ─ ₓ   
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 7 ♄ⱶ CIM⸗♦ꜟ─ ꜟ☺○fiⱴ♇ⱪ ─  

3 ◦☻♥ⱶ⌐╟╢♄ⱶ ♄ⱶ  HP  

 

14 ♄ⱶ CIM ⸗♦ꜟ─  

No. ⸗♦ꜟ  

1 A.  ♄ⱶ  

2 B.♄ⱶ ╗   

3 C.  

ה ⸗♦ꜟ 5m ⱷ♇

◦ꜙ( )⁸10m ⱷ♇◦ꜙ( ) 

1/500 1/5,000  

3  ♃כ♦

 D.  
⁸ ⁸  

ꜟ☺○fiⱴ♇ⱪ 

5 E.  ♄ⱶ ⁸ ⁸ ⅝ ⁸ ⁸  

6 F.  
fi◓ꜝ►♅fiꜛ◦כ♦ꜞ♁fi◓ꜝ►♅fi◓⁸◖fi♥כ◌
◓⁸Ⱪꜝfi◔♇♩◓ꜝ►♅fi◓  

 

⌂⅔⁸ 2 ╩ Ɑכ☺⌐ ⌐ ∆⁹ 
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15 ♄ⱶ ◖fi◒ꜞכ♩♄ⱶה꜡♇◒ⱨ▫ꜟ♄ⱶ  

           

♄

ⱶ

 

◖
fi
◒
ꜞ

♩
♄
ⱶ

  

 

 

 

 

 

 

1/500  

1/100 
 

 
1/200  

1/100 
 

 

 

 

1/500  

1/200 
 

 

 

 

1/100  

1/20 
 

 
1/100  

1/50 
 

 

 

 

 

 

◓ꜝ►♩  

◓fiꜞכ◒  

1/100  

1/20 
 

 

 

 

 1/500  

 

 

 

1/500  

1/200 5m  

 

 

 

1/500  

1/200 
 

 
1/50  

1/10 
 

 
1/100  

1/10 
 

  
1/500  

1/10 
 

◄꜠ⱬכ♃ 

◦ꜗⱨ♩ 

 
1/200  

1/50 
 

 
1/100  

1/50 
 

 

 
1/500  

1/200 
 

 
1/200  

1/20 
 

  
1/100  

1/50 
 

  
1/200  

1/50 
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♄

ⱶ

 

◖
fi
◒
ꜞ

♩
♄
ⱶ

  

 

 

◖fi♁ꜞ♦
◓fiꜛ◦כ
ꜝ►♅fi◓ 

◓ꜝ►♅fi◓  
 

1/500  

1/200 
 

◓fi♥כ◌
ꜝ►♅fi◓ 

◓ꜝ►♩  
 

ꜟ☺○fiⱴ♇ⱪ 

1/500  

1/200 
 

⅝  

 
⅝ 

⁸∑⅝ ⁸
─  

 

1/200  
1/50  

 
⅝ 

 

 

1/200  

1/50 
 

 

 

 

 

1/500  

1/200 
 

 
1/100  

1/50 
 

 
 

 

1/100  

1/20 
 

∕─  

 

 

 

 

1/500  

1/200 
 

 
1/100  

1/50 
 

♄ⱶ

 

 

 

 

1/500  

1/100 
 

 

 

 

 

 

1/500  

1/200 
 

 
1/100  

1/50 
 

 

 1/500  

 
1/20  

1/10 
 

 

 
1/500  

1/50 
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♄

ⱶ

 

♂

fi

ⱨ

ꜟ

♄

ⱶ

  

 

 

 

 

 

 

 

1/500  

1/200 
 

 
1/100  

1/20 
 

 

 

 

1/500  

1/200 
 

 

 

1/100  

1/20 
 

 
1/100  

1/50 
 

  

 

 1/500  

 

 

 

1/500  

1/200 
 

 

 

1/200  

1/50 
 

 

 
 

1/500  

1/200 
 

 
1/200  

1/20 
 

  
1/200  

1/50 
 

⅝  

 

⅝ 

 

 

 

1/500  

1/200 
 

 
1/200  

1/50 
 

 
1/100  

1/50 
 

 

⅝ 

┘  

 

 

1/500  

1/200 
 

 
1/500  

1/100 
 

 
1/100  

1/50 
 

⅝    
1/100  

1/50 
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♄

ⱶ

 

♂

fi

ⱨ

ꜟ

♄

ⱶ

  

 

 

 1/500  

1/100 
 

 

 
1/200  

1/100 
 

 
1/100  

1/50 
 

 

◓fi♥כ◌
ꜝ►♅fi◓ 

◓ꜝ►♅fi◓  1/500  

1/200 
 

 

Ⱪꜝfi◔♇
♩◓ꜝ►♅
fi◓ 

◓ꜝ►♅fi◓  
1/500  

1/200 
 

⅝ 

◖fi♁ꜞ♦

◓fiꜛ◦כ

ꜝ►♅fi◓ 

 1/500  

1/200 
 

 

 1/500  

1/200 
 

 

 
1/100  

1/10 
 

 
1/50  

1/10 
 

∕─  

 

 
1/500  

1/100 
  

 

 
1/100  

1/50 
 

♄ⱶ

 

 
1/500  

1/100 
  

 

 

 

 
1/500  

1/200 
  

 

 
1/100  

1/50 
 

 

 1/500  

 
1/20  

1/10 
 

 
 1/500  

1/50 
 

 

    
    

   30 3   
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 16 ♄ⱶ ≤♄ⱶ CIM⸗♦ꜟ  

Ẽ ◖fi◒ꜞכ♩♄ⱶ 

   
─

 
⸗♦ꜟ  

 

 

 

 

 

1/500  1/100 E.  300 

 1/200  1/100 E.  300 

 

 

 
1/500  1/200 E.  300 

 

 
1/100  1/20 E.  300 

 1/100  1/20   

 1/100  1/50 E.  300 

 

 

 

 

 

1/100  1/20 E.  300 

 1/100  1/20   

◓ꜝ►♩  

◓fiꜞכ◒  
1/100  1/20 E.  100 

 

 

 
1/500 E.  300 

 

 

 

1/500  1/200 E.  300 

 

 1/500  1/200 E.  200 

 1/50  1/10 E.  300 

 1/100  1/10   

  1/500  1/10 E.  200 

◄꜠ⱬכ♃◦ꜗⱨ
♩ 

 1/200  1/50 E.  200 

 1/100  1/50   

 
 1/500  1/200 E.  200 

 1/200  1/20 E.  200 

  1/100  1/50 E.  200 

  1/200  1/50 E.  200 

 

◖fi♁ꜞ♦כ◦ꜛ
fi◓ꜝ►♅fi◓ 

◓ꜝ►♅fi◓
 

 

1/500 1/200 F  200 

♅►ꜝ◓fi♥כ◌
fi◓ 

◓ꜝ►♅fi◓
 

 

ꜟ☺○fiⱴ♇ⱪ 

1/500 1/200 
F  

D  
200 

⅝  

⅝ 

( ⁸ ⁸
─)  

1/200 1/50 E.  300 

 1/200 1/50   

⅝ 
 1/200 1/50 E.  300 

 1/200 1/50   

 

 

 

 

1/500 1/200 E.  300 

 1/100 1/50   

 
 

 

1/100 1/20 
E.  200 
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Ẽ꜡♇◒ⱨ▫ꜟ♄ⱶ 

   
─

 
⸗♦ꜟ  

 

 

 

 

 

 

1/500 1/200 E.  300 

 1/100 1/20 E.  300 

 

 

 
1/500 1/200 E.  300 

 

 
1/100 1/20 E.  300 

 1/100 1/20   

 1/100 1/50 E.  300 

  

 

 
1/500 E.  300 

 

 

 

1/500 1/200 E.  300 

 

 
1/200 1/50 E.  200 

 
 

 1/500 1/200 E.  100 

 1/200 1/20 E.  100 

  1/200 1/50 E.  200 

⅝  

⅝ 

 

 

 

1/500 1/200 E.  300 

 1/200 1/50 E.  300 

 1/100 1/50   

⅝ 

┘  

 

 

 

1/500 1/200 E.  300 

 1/500 1/100 E.  300 

 1/100 1/50   

⅝    1/100 1/50 E.  200 

 

 

 
1/500 1/100 

E.  200 

 1/200 1/100 E.  200 

 1/100 1/50   

 

♅►ꜝ◓fi♥כ◌
fi◓ 

◓ꜝ►♅fi◓  

 

1/500 

1/200 
F  200 

Ⱪꜝfi◔♇♩◓ꜝ
►♅fi◓ 

◓ꜝ►♅fi◓  
1/500 

1/200 
F  200 

⅝◖fi♁ꜞ
►ꜝ◓fiꜛ◦כ♦
♅fi◓ 

 
1/500 

1/200 
F  200 

 

 

 

1/500 

1/200 
F  300 

 1/100 1/10   

 1/50 1/10 F  300 
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Ẽ∕─ ⁸  

   
─

 
⸗♦ꜟ  

∕─  

 

 

 

 

1/500 

1/100 
E.  300 

 1/100 1/50 E.  300 

♄ⱶ  

 

 

 

1/500 

1/100 
E.  300 

 

 

 

 

1/500 

1/200 
E.  300 

 1/100 1/50 E.  300 

 
 1/500 E.  300 

 1/20 1/10 E.  300 

 

 1/500 1/50 E.  300 

 
1/500 

1/100 
E.  300 

 

│⁸  16⌐ ∆ CIM ⸗♦ꜟ≤│ ⌐⁸ ⁸ ⁸ ╩ ╘√

⸗♦ꜟ╩ ∆╢⁹ ⸗♦ꜟ│⁸ ⁸ ⁸ ⌐ ∆╢⁹ ⸗♦

ꜟ≤⇔≡│⁸ 2 CAD ─ ⌐ ↕╣╢ ╩ CIM ⸗♦ꜟ ∆╢⁹ 
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3.4.2  ⸗♦ꜟ  

 

CIM ⸗♦ꜟ ⌐№√╡⁸ ≢ ∆╢↓≤╩ ⌐ ™√ ≤∆╢⁹╕√⁸ ≢

∆╢↓≤╙ ⇔≡ ─ ╩ ∆╢⁹ 

17 ♄ⱶ─ CIM ⸗♦ꜟ─  

β ⌐≈™≡│⁸ 1.6 ─ ╩ ↕╣√™⁹ 

⸗♦ꜟ  

⸗♦ꜟ 

⁸
 

╩ ⌂ ⁸ ♃כ♦≈╙╩ ◙כ꜠ ⁸ ◙כ꜠ ⁸
UAV ⅛╠ ∆╢⁹ ⇔√ 3 ⸗♦ꜟ⌐│⁸ ╛♃כ♦√⇔

╩ ∆╢⁹  

╕√⁸ ⁸ ⁸ ⁸ ⁸ ─⁸
⌐⅔↑╢ ⁸ ╛ ⌐ ╢ ╩ ⸗♦ꜟ⌐ │ ♃כ♦
≤⇔≡─ ↑╩ ℮↓≤⅜ ╕⇔™⁹  

∆╢ │⁸ 2 CAD ─ ⌐ ↕╣╢ ╩⸗♦ꜟ ∆
╢⁹  

ₒ ₓ  
)☻▼ⱨכ◘⁸│ꜟ♦⸗ -TIN ) 

ₒ ⁸ ╛ ₓ 
♃כ♦כ♃☻ꜝ ⁸ ⁸  

ⱬ◒♃כ♦כ♃ ⱳ▬fi♩ 2 ⁸3 ⁸ⱳꜞꜝ▬fi 2 ⁸3 ⁸ⱳꜞ◗
fi 2 ⁸3 ꜟ♦⸗☻▼ⱨכ◘⁸ ⱷ♇◦ꜙ ⁸TIN │♁ꜞ♇♪⸗
♦ꜟ  

ₒ ⸗♦ꜟ─ )ₓ 
╩♃כ♦ ⌐ ⇔∆⅞╢≤⁸ ⅜ ↄ⌂╢↓≤⅜№╢√╘⁸⸗♦ꜟ ─

⁸ ╩ ⌐ ⇔≡ ∆╢⁹ 

ה ה ꜟ♦⸗ ⌐ ≠⅝⁸Ⱳכꜞfi◓⸗♦ꜟ⁸ ⸗♦ꜟ⁸ 3

⁸ 3 ╩ │ ∆╢↓≤⅜ ╕⇔™⁹ │ 2.3.2 ╩
⁹  

⌂⅔⁸ ⌂ ה ╩ ℮ ⌐⅔™≡⁸3 ⸗♦ꜟ ☻▼ⱨכ◘
ꜟ♦⸗ꜟ☿◒Ⱳהꜟ♦⸗ ╩ ∆╢ ⁸ ♃כ♦ ╩ ≈ ╛ ⇔√

▪ꜟ◗ꜞ☼ⱶ ┘∕─Ɽꜝⱷכ♃ ╙ ⇔√ ╙♃כ♦ה ∆╢⁹ 

ₒ ₓ 
ה ⸗♦ꜟ│ ╩ ╗⸗♦ꜟ≢№╡ ╩ ╪≢⅔╡⁸ ה ╛

⌐ ∆╢ ה ─ ꜞ☻◒ ╛ │⁸ ה ♩כ◦
⌐ ⇔≡ ⅝ ←↓≤≤∆╢⁹ 

⸗♦ꜟ ⸗♦ꜟ│⁸CIM ╛ꜟכ♠ 3 CAD ♁ⱨ♩ ╩ ™⁸♁ꜞ♇♪⸗♦ꜟ⁸ │
≡⌐ꜟ♦⸗☻▼ⱨכ◘ ∆╢⁹ ⸗♦ꜟ─ ⌐⅔™≡│⁸ ∆╢ ⅜
ↄ⁸ ⅜ ⌐ ╢√╘⁸CIM ⸗♦ꜟ─ ⌐⁸∕─ ╛∕─ ─

≢ ≤ ↕╣╢ ⁸ ꜠ⱬꜟ⌐≈™≡⁸№╠⅛∂╘⁸
⌐╟╡ ∆╢⁹⌂⅔⁸ ⇔√ ⸗♦ꜟ─ ╩ ∆╢⁹ 

⸗♦ꜟ ⁸ ⁸ ─╒⅛⁸ ╩ ╘√ ⸗♦ꜟ
╩ ∆╢⁹ ─⸗♦ꜟ ─ │⁸ ⌐╟╡ ∆╢⁹ 

  ⌐⁸ ⌐ ⅜♃כ♦╢∆ ≢⅝√ │⁸ ⌂ ╡∕─ ╩
⸗♦ꜟ ⌐ ∆╢⁹ 

 ꜡♇◒ⱨ▫ꜟ♄ⱶ─ ─╟℮⌐ ─ ╩ ∆╢ ⅜ ↑╠╣╢⁹↓
╣╠│⁸♄ⱶ ─₈ ₉⌐⅔™≡⸗♦ꜟ ⇔⁸ ⸗♦ꜟ ⌐ ∆╢ 

⸗
♦ꜟ 

─ ╩ ™≡⌐⅔™≡ ↕╣√ ⌐ ≠⅝⁸ ─ ╣⅜
≢⅝╢╟℮⌐⁸ ⸗♦ꜟ≤⇔≡ ⸗♦ꜟ╩ ∆╢⁹ ⌐ ∂⁸ ☻♥

♇ⱪ ≢─ ⸗♦ꜟ╩ ∆╢⁹╕√⁸ ⌂ ≢ ☻♥♇ⱪ⸗♦ꜟ⌐
╩ ⇔⁸ ≢ ┼─ ⌐ ≢⅝╢ ◦Ⱶꜙ꜠כ◦ꜛfi⸗

♦ꜟ╩ ∆╢⁹ 
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⌂⅔⁸♄ⱶ ≤ ⁸ │₈  30 3 ₉(

 )⌐⅔™≡ ↕╣≡™╢⁹↓─√╘ 3.2 ≢│⁸ ⸗♦ꜟ─

│ ⇔≡™⌂™⅜⁸ ⌐ ⸗♦ꜟ╩ ∆╢╙─≤∆╢⁹ 

 

ₒ ₓ 

ủ ⸗♦ꜟ ⁸  

ₒ ⌐  ₓ♃כ♦╢™

╩ ⌂ ⁸ ♃כ♦≈╙╩ ◙כ꜠ ⁸ ◙כ꜠ ⁸UAV 

⅛╠ ∆╢⁹ ⇔√ 3 ⸗♦ꜟ⌐│⁸ ╛♃כ♦√⇔ ╩ ∆╢⁹  

╕√⁸ ⁸ ⁸ ⁸ ⁸ ─⁸ ⌐⅔↑╢

⁸ ╛ ⌐ ╢ ╩ ⸗♦ꜟ⌐ │ ─≡⇔≥♃כ♦ ↑╩ ℮↓

≤⅜ ╕⇔™⁹  

∆╢ │⁸ 2 CAD ─ ⌐ ↕╣╢ ╩⸗♦ꜟ ∆╢⁹  

ₒ ₓ 

⸗♦ꜟ│⁸ ⸗♦ꜟ╩ ⇔√ ⌐ ⁸ ╩ ℮ ⅜№╢↓≤⅛╠⁸

╩ ⅎ╢╟℮⌐⁸◘כⱨ▼☻(  - TIN )≤∆╢⁹ 

╕√⁸ ⁸ ─ ─ ≢─ ╩ ⇔⁸ ─ ╩╦⅛╡╛∆ↄ

∆╢√╘⌐⁸ ⸗♦ꜟ⌐│○ꜟ♁ ╩♥◒☻♅ꜗⱴ♇Ⱨfi◓∆╢╙─≤∆╢⁹ 

⸗♦ꜟ  

CIM ⌐⅔™≡ ⸗♦ꜟ│⁸2 CAD ≢─ ─ ≤ ∂╟℮⌐ ↕╣╢

√╘⁸ ⸗♦ꜟ ⌐│⁸ ⁸ ⌐ ∆╢ ⸗♦ꜟ╩ 3 CAD ⌐╟╡ ∆

╢╙─≤∆╢⁹ 

ₒ ⁸ ╛ ₓ 

♃כ♦כ♃☻ꜝ ⁸ ⁸  

ⱬ◒♃כ♦כ♃ ⱳ▬fi♩ 2 ⁸3 ⁸ⱳꜞꜝ▬fi 2 ⁸3 ⁸ⱳꜞ◗fi 2 ⁸

3 ꜟ♦⸗☻▼ⱨכ◘⁸ ⱷ♇◦ꜙ ⁸TIN │♁ꜞ♇♪⸗♦ꜟ  

⸗♦ꜟ  

ה ⅎ ה ⁸ ⁸ ⁸  

ה ⁸ ⁸  

ⱶ♄ה (♄ⱶ ⁸ ⁸ ⁸ ) 

─⧵ה ≢─ ╩ ⌐⇔√  

 

⸗♦ꜟ─ )  

╩♃כ♦ ⌐ ⇔∆⅞╢≤⁸ ⅜ ↄ⌂╢↓≤⅜№╢√╘⁸⸗♦ꜟ ─ ⁸

╩ ⌐ ⇔≡ ∆╢⁹ 
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 EL 304.00m             EL = 361.00m 

 8 ⸗♦ꜟ─▬ⱷכ☺ 

CIM JACIC 27 9 10  

ủ ה ⸗♦ꜟ  

ה ⌐ ≠⅝⁸Ⱳכꜞfi◓⸗♦ꜟ⁸ ⸗♦ꜟ⁸ 3 ⁸ 3

╩ │ ∆╢↓≤⅜ ╕⇔™⁹ │ 2.3.2 ╩ ⁹  

⌂⅔⁸ ⌂ ה ╩ ℮ ⌐⅔™≡⁸3 ⸗♦ꜟ ◒Ⱳהꜟ♦⸗☻▼ⱨכ◘

☿ꜟ⸗♦ꜟ ╩ ∆╢ ⁸ ♃כ♦ ╩ ≈ ╛ ⇔√ ▪ꜟ◗ꜞ☼ⱶ ┘

∕─Ɽꜝⱷכ♃ ╙ ⇔√ ╙♃כ♦ה ∆╢⁹ 

⁸│≡™≈⌐♃כ♦ ≤↕╣╢ ╛⁸ ╩ ⇔√ ⸗♦ꜟ╩

∆╢√╘─ ╛꜠ⱬꜟ╩№╠⅛∂╘ ⌐╟╡ ⇔⁸⸗♦ꜟ ╩ ℮⁹ 

ה ⸗♦ꜟ─ ≤⌂╢ ┘ ─ ⌐ ╩ ⅎ╢↓≤⌂ↄ⁸∕─╕

╕⸗♦ꜟ⌐ ∆╢⁹ ─♃כ♦⁸⇔ 3 ⌂◒꜡☻♅▼♇◒╩ ∫≡ ╩ ⇔ ╩

∫≡⸗♦ꜟ⌐ ∆╢⁹ ⅔╟┘ ─ │ ∆↓≤≤∆╢⁹ 

 

ה ⸗♦ꜟ│ ╩ ╗⸗♦ꜟ≢№╡ ╩ ╪≢⅔╡⁸ ה ╛ ⌐ ∆╢

ה ─ ꜞ☻◒ ╛ │⁸ ה ⌐♩כ◦ ⇔≡ ⅝ ←↓≤

≤∆╢⁹ 

 

ủ ⸗♦ꜟ 

⸗♦ꜟ│⁸CIM ╛ꜟכ♠ 3 CAD ♁ⱨ♩ ╩ ™⁸♁ꜞ♇♪⸗♦ꜟ⌐≡ ∆╢↓≤╩

≤∆╢⁹↓╣│⁸ ⸗♦ꜟ⌐╟╢ ⅜ ≤⌂╢╟℮⌐∆╢↓≤⁸╕√⁸

≢⸗♦ꜟ ⸗♦ꜟ ╩ ™╛∆ↄ∆╢√╘≢№╢⁹ 

⸗♦ꜟ─ ⌐⅔™≡│⁸ ∆╢ ⅜ ↄ⁸ ⅜ ⌐ ╢√╘⁸CIM ⸗♦

ꜟ─ ⌐⁸∕─ ╛∕─ ─ ≢ ≤ ↕╣╢ ⁸ ꜠ⱬꜟ⌐≈™≡⁸

№╠⅛∂╘⁸ ⌐╟╡ ∆╢⁹ 

√∞⇔⁸ ≢│ CAD ≢ ™⅜ ╙ꜟ♦⸗☻▼ⱨכ◘⌂ ≤⇔⁸♁ꜞ♇♪⸗♦ꜟ⌐ ⇔

⌂™↓≤⌐⇔√⁹ 
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⸗♦ꜟ│⁸ ─ ⌐ ⌐ ™╠╣╢ mm Ⱶꜞⱷכ♩ꜟ ─ ≢ ∆╢╙─≤

⇔√⁹↓╣│ ⸗♦ꜟ ─ ╩mm Ⱶꜞⱷכ♩ꜟ ⌐ ∆╢╙─≢│⌂ↄ⁸ ╩m

ⱷכ♩ꜟ ≤⇔≡⁸ 3 ─ ≢⸗♦ꜟ╩ ⇔≡╙╟™↓≤╩ ⇔≡™╢⁹ 

√∞⇔⁸ ≢ ∆╢ │ m ⱷכ♩ꜟ ╩ ⇔≡™╢↓≤⅛╠⁸ ⸗♦ꜟ╩

⸗♦ꜟ ╛ ה ⸗♦ꜟ⌐ ⌡ ╦∑╢ ⌐│ m ⱷכ♩ꜟ ≢ ╩ ╦∑

╢ ⅜№╢⁹ 

╕√⁸ ─ ⌐╟╡ ⸗♦ꜟ│ ⌐≡ ⇔⁸ ⸗♦ꜟ ╛ ה

⸗♦ꜟ⌐ ⌡ ╦∑╢ ⌐│ ⌐ ∆╣┌╟™⁹ 

⸗♦ꜟ╩ ∆╢ │⁸ ∆╢♁ⱨ♩►▼▪⌐ ∆╢√╘⁸ ⇔√♁ⱨ♩►▼▪⁸

Ᵽכ☺ꜛfi⁸ ╩₈CIM ⸗♦ꜟ ה  ⌐₉♩כ◦ ∆╢⁹ 

╕√⁸ ⸗♦ꜟ⌐ⱴ♥ꜞ▪ꜟ♦כ♦ꜗ♅☻◒♥╛♃כ♃╩ ⇔√ │⁸∕─ⱴ♥ꜞ▪ꜟⱨ

□▬ꜟ⁸♥◒☻♅ꜗⱨ□▬ꜟ─ ™ ╩ ╩♃כ♦⁸╘ ∑≡ ∆╢⁹ 

 

◓fi♅►ꜝ◓⁸ ה ⁸ ⌐ ⇔√╙─≢╙⁸ ⌐ ⁸ ⅜ ╦

╣╢↓≤⅜ ™↓≤⅛╠⁸ ≢ ∆╢ ⸗♦ꜟ≢│⁸ ─ ⅎ ╩

≤⇔≡ ∆╢╙─≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 9 ⸗♦ꜟ▬ⱷכ☺ ♄ⱶ─  

CIM ⌐╟╢ ⌂ ♄ⱶ⌐⅔↑╢ ╖ ↑╪∑≈ Plaza 

   ♄ⱶ    

ủ ⸗♦ꜟ 

ה ─ ─ ≤⌂╢ │⁸ ⁸ ≤⌂╢⁹↓╣│

⌐⅔↑╢ ⌐⅔™≡╙ ╩ ╣⌂ↄ∆╢√╘⌐╙⁸ ╛ │ ≢№╡⁸

≢ ╠╣√ ⌐ ∆╢ ⁸ ⁸ │⁸≢⅝╢ ╡⸗♦ꜟ ╩

℮╙─≤∆╢⁹ 
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ה ⌐⅔™≡⁸ ⌐╟╢ ⌐╟╡ ╩ ∫√ ⁸

─ ╛ ⅜ ≤⌂╢≤⅝│⁸ ⌐⅔™≡↓╣╩ ⇔⁸ ┼ ⅝

←╙─≤∆╢⁹  
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ה ⁸ ⁸ ⌐≈™≡│⁸ ≤⇔≡⁸ ⌐ ⇔√⸗♦ꜟ╩

╡ ╖ ∆╢↓≤⅜ ╕⇔™⁹ 

ה ≢│⁸ŋ ─ ⅛╠ 3 ⁸o ↕╣≡™╢ 3 ♃כ♦ ⁸   

ᵓ꜠כ◙כ☻◐ꜗfi ⅛╠ 3 ♃כ♦ ╩ ™⁸ ⸗♦ꜟ≤⇔≡ ∆╢↓≤⅜ ╕⇔

™⁹ 

ה ⇔√ ⸗♦ꜟ⌐│⁸ ≤⇔≡ ─ ╩ ℮⅜⁸∕─ │∕╣

∙╣ ⌂╢↓≤⅛╠⁸ ⌂ ╩ ⌐╟╡ ⇔⁸ ╩ ℮╙─≤∆╢⁹ 

 

 

 

 

 

 

 

 

       ─♄ⱶ◘▬♩                 ⸗♦ꜟ  

 10 ⸗♦ꜟ▬ⱷכ☺ ⸗♦ꜟ ♄ⱶ─  

CIM╩ ┬и ♄ⱶ ⌐⅔↑╢ CIM─  

  ♦◙▬fi ⁸JACIC  

 

⌐♄ⱶ⌐ ⇔√ │⁸ ⁸Ⱳכꜞfi◓ ⁸ ( ה ה

ꜟ☺○fi ) ( ה ה )⁸ ⁸ ─ ≢№╡⁸

∕─℮∟⁸ ─ 2 ≤ ─ ⁸ ⌐ ∂≡⸗♦ꜟ⌐ ∆╢⁹ 

 

ủ ⸗♦ꜟ 

⁸ ⁸ ─╒⅛⁸ ╩ ╘√ ⸗♦ꜟ╩ ∆╢⁹ 

↓─ ⌐│ ─⸗♦ꜟ ─ │⁸ ⌐╟╡ ∆╢⁹ 

⸗♦ꜟ ⌐⅔™≡│⁸ ⸗♦ꜟ─ ⁸ ⁸ ┼ ⁸ ⌐ ∂≡

⸗♦ꜟ ∆╢⁹ 

 

♃כ♦⁸│≢ꜟ♦⸗ ⅜ ⌐⌂╠⌂™╟℮⌐ ─ ™⸗♦ꜟ≤⇔≡⅔⅝⁸ ⌐ ∂≡

─ ™ ⸗♦ꜟ│⁸ │ⱨ◊ꜟ♄╙⇔ↄ─♃כ♦ ─ⱨ◊ꜟ♄⌐ ∆╢⁹ 

⸗♦ꜟ ─ ╩ ╢√╘⌐⁸ ─ ⅜ ™ ≢╙ ⅎ┌⁸♄ⱶ─ ≤

─ ⌐ ⇔≡ ⌐ ↕∑╢⁹ 
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ủ ─⸗♦ꜟ  

ה │⁸ ╩ ∆╢ ⌐│ ≤⌂╢ ≢№╡⁸ ≢ ⌐⅔

™≡ ∆╢ ⅜╦⅛╢ │⁸ ⌂ ╡ ⸗♦ꜟ ⌐ ∆╢╙─≤∆╢⁹ 

 

ה ─ ⅜⁸ ⸗♦ꜟ ─ ⸗♦ꜟ ⌐№╢ │⁸∕─ ╩ ∆╢⁹√

∞⇔⁸ ⸗♦ꜟ ─ ⸗♦ꜟ ≤⌂╢ ⌐│ ╩ CIM ⸗♦ꜟ⌐ ╖⁸ 

─√╘⌐ ⸗♦ꜟ ╩ ∆╢ ─ │⌂™╙─≤∆╢⁹ 

ה ⇔√ ⸗♦ꜟ⌐│⁸ ⌂ ⁸ ⁸ ╩ ∆╢╙─≤

∆╢⁹ 

 

ủ ─⸗♦ꜟ  

─ⱨ▫ꜟ♄ⱶ◒♇꜡ה ─╟℮⌐ ─ ╩ ∆╢ ⅜ ↑╠╣╢⁹↓╣╠│⁸♄

ⱶ ─₈ ₉⌐⅔™≡⸗♦ꜟ ∆╢╙─≤∆╢⁹ 

⁸⅔⌂ה GNSS╩ ⇔√ ╙ ↕╣≡⅔╡⁸ ⁸ ─⸗♦ꜟ ⌐ √∫≡│

≢∕─ ╩ ∆╢╙─≤∆╢⁹ 

 

ủ ⸗♦ꜟ 

ה ─ ╩ ™≡⌐⅔™≡ ↕╣√ ⌐ ≠⅝⁸ ─ ╣⅜ ≢⅝╢╟

℮⌐⁸ ⸗♦ꜟ≤⇔≡ ⸗♦ꜟ╩ ∆╢⁹ ⌐ ∂⁸ ☻♥♇ⱪ ≢─

⸗♦ꜟ╩ ∆╢⁹╕√⁸ ⌂ ≢ ☻♥♇ⱪ⸗♦ꜟ⌐ ╩ ⇔⁸ ≢

┼─ ⌐ ≢⅝╢ ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ╩ ∆╢⁹ 

ה ⸗♦ꜟ│ ⌐ ↕╣╢ ⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 11 ⸗♦ꜟ▬ⱷכ☺ 

≤≤╙⌐ 2016 11-12    

 



 

 50 

 

3.4.3  ⸗♦ꜟ ◖fi◒ꜞכ♩♄ⱶ  

 

CIM ⸗♦ꜟ ⌐№√╡⁸ ≢─ ╩ ⌐ ™√ ≤∆╢≤≤╙⌐⁸ ≢

∆╢↓≤╙ ⇔≡ ─ ╩ ∆╢⁹╕√⁸CIM ⸗♦ꜟ─ │⁸ ⌐ ∆

⅛╠⁸ ⌐╟╡ ╘╢╙─≤∆╢⁹ 

18 ♄ⱶ─ CIM ⸗♦ꜟ─ ◖fi◒ꜞכ♩♄ⱶ  

⸗♦ꜟ  

◖fi◒ꜞכ♩♄ⱶ
 

◖fi◒ꜞכ♩♄ⱶ │⁸ Ⱪ꜡♇◒⁸ꜞⱨ♩⁸ ┘ ╙
╕ⅎ√ ⸗♦ꜟ≢ ∆╢↓≤╩ ≤∆╢⁹ 

⌐≈™≡│⁸ ≢ ↕╣√ ≤ ─ ╩ ╠╣╢
─⸗♦ꜟ≤∆╢⁹ 

⌐ ∆╢ ⁸ ⁸ ⅝ ─ │⁸ ≤─
⸗♦ꜟ≤⇔≡ ∆╢⁹ 

 Ⱪ꜡♇◒⁸ꜞⱨ♩⁸
 

◖fi◒ꜞכ♩♄ⱶ │⁸ Ⱪ꜡♇◒⁸ꜞⱨ♩⁸ ─ ╩♁
ꜞ♇♪⸗♦ꜟ≢ ⇔⁸ ≢ ↕╣√ ≤ ─ ╩ ╠╣
╢ ─⸗♦ꜟ≤∆╢⁹ 

─ ⌐≈™≡│⁸ ≡⇔≥♃כ♦ ∆╢⁹ 

 ⁸◄꜠ⱬכ♃◦ꜗⱨ♩ ─ │⁸♁ꜞ♇♪⸗♦ꜟ ☻▼ⱨכ◘│
⸗♦ꜟ≤∆╢⁹ 

 ◖fi◒ꜞכ♩ ╩ ∆╢ ◖fi◒ꜞ⁸│♩כ♁ꜞ♇♪⸗♦ꜟ≢ ⇔⁸₈ ◖
fi◒ꜞכ♩♄ⱶ ₉≤─ ⸗♦ꜟ≤⇔≡ ∆╢⁹ 

 ⁸ⱪ꜠◐ꜗ☻♩
 

─ ⁸ⱪ꜠◐ꜗ☻♩ │⁸⸗♦ꜟ ╩ ╦⌂™↓≤╩
≤∆╢⁹ 

√∞⇔⁸ ─ ⁸ ∟◖fi◒ꜞכ♩≤ⱪ꜠◐ꜗ☻♩ ─
─ ⅜ ⌂ ⌐≈™≡│⁸ ─ ⌐╟╡ ⌐ ∂≡ ∆╢⁹ 

 ─ ⁸ ⁸ │⁸꜠▬▪►♩ ┘ ⅜ ⅛╢ ─ ╩
⸗♦ꜟ ∆╢⁹ 

 │⁸₈ ◖fi◒ꜞכ♩♄ⱶ ₉┼─ ⸗♦ꜟ≤⇔≡⁸ ╩
⸗♦ꜟ ∆╢⁹╕√⁸ ─ ℮╟╢⅛╦⅜♩כꜟ─⧵⁸│ ≤⇔
≡⸗♦ꜟ ∆╢⁹ 

│⁸ ≢ ╘╢ ⌐≈™≡⁸ ≡⇔≥♃כ♦ ∆╢⁹
≢⁸ ─ ⅜ ⇔≡™╢ │⁸ ⱷכ◌כ⅛╠ ↕╣╢
⁸ ╩ ≡⇔≥♃כ♦ ∆╢⁹ 

⅝( ⁸
♩כꜙ◦⁸ ) 

⅝│⁸꜠▬▪►♩ ┘ ╩ ╩ꜟ♦⸗☻▼ⱨכ◘⁸⌐ ≤⇔⁸
┘ ⅜ ⅛╢ ≤⇔≡⸗♦ꜟ ∆╢⁹ 

 ◖fi◒ꜞכ♩ ⅝╩ ∆╢ ◖fi◒ꜞכ♩│♁ꜞ♇♪⸗♦ꜟ≢ ⇔⁸₈ ◖fi◒
ⱶ♄♩כꜞ ₉≤─ ⸗♦ꜟ≤⇔≡ ∆╢⁹ 

 ⁸  ⁸ │⁸⸗♦ꜟ ╩ ╦⌂™↓≤╩ ≤∆╢⁹ 

√∞⇔⁸ ⅝╛ ⅝≤─ ╡ ™ ⅜ ⌂ ⌐≈
™≡│⁸ ─ ⌐╟╡ ⌐ ∂≡ ╩ ℮⁹ 

⅝  

 

│⁸ Ⱪ꜡♇◒≢ ⇔⁸ ≤─ ⸗♦ꜟ≢ ∆╢↓≤╩
≤∆╢⁹ 

⌐≈™≡│⁸ ≢ ↕╣√ ≤ ─ ⅜ ╠╣╢
─⸗♦ꜟ≤∆╢⁹ 

 ◖fi◒ꜞכ♩ ◖fi◒ꜞ⁸│♩כ Ⱪ꜡♇◒─ ╩♁ꜞ♇♪⸗♦ꜟ≢ ⇔⁸ ≢
↕╣√ ≤ ─ ⅜ ╠╣╢ ─⸗♦ꜟ≤∆╢⁹ 

 ⁸  ⁸ │⁸⸗♦ꜟ ╩ ╦⌂™↓≤╩ ≤∆╢⁹ 

√∞⇔⁸ ⁸ ♄ⱶ ≤─ ╡ ™ ─ ⅜ ⌂ ⌐≈™≡│⁸
─ ⌐╟╡ ⌐ ∂≡ ╩ ℮⁹ 
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⸗♦ꜟ  

♩כ◕⅝ ♩כ◕  │⁸ ↔≤⌐ ⇔⁸₈ ◖fi◒ꜞכ♩♄ⱶ ₉≤─ ⸗♦
ꜟ≢ ∆╢↓≤╩ ≤∆╢⁹ 

 ◖fi◒ꜞכ♩ ◖fi◒ꜞ⁸│♩כ ─ ╩♁ꜞ♇♪⸗♦ꜟ≢ ⇔⁸ ≢
↕╣√ ≤ ─ ⅜ ╠╣╢ ─⸗♦ꜟ≤∆╢⁹ 

⁸  ◖fi◒ꜞכ♩ ─ ⁸ │⁸⸗♦ꜟ ╩ ╦⌂™↓≤╩ ≤∆╢⁹ 

♩כ◕⁸⇔∞√ ≤─ ╡ ™ ─ ⅜ ⌂ ⌐≈™≡│⁸
─ ⌐╟╡ ⌐ ∂≡ ╩ ℮⁹ 

♩כ◕⅝ ♩כ◕  ─⸗♦ꜟ ─ ♩כ◕⁸│ ♩כ◕┘ ╩ ≤⇔⁸₈
◖fi◒ꜞכ♩♄ⱶ ₉≤─ ⸗♦ꜟ≢ ∆╢↓≤╩ ≤∆╢⁹ 

⌐≈™≡│⁸♁ꜞ♇♪⸗♦ꜟ  ⱨ▼☻⸗♦ꜟ≤∆╢⁹כ◘│

│♃כ♦ ≢ ╘╢ ╩ ∆╢⁹ 

 ─⸗♦ꜟ ─ │⁸ ╗ ┘ ╩
≤⇔⁸₈ ◖fi◒ꜞכ♩♄ⱶ ₉≤─ ⸗♦ꜟ≢ ∆╢↓≤╩ ≤∆
╢⁹ 

⌐≈™≡│⁸♁ꜞ♇♪⸗♦ꜟ  ⱨ▼☻⸗♦ꜟ≤∆╢⁹כ◘│

⁸│♃כ♦ ≢ ╘╢ ╩ ∆╢⁹ 

 ╛◄꜠ⱬכ♃ │⁸♄ⱶ ─ ⌐ ⅎ╢ │ ⅝™√╘⁸
⸗♦ꜟ⌐ ≢⅝╢╟℮ ╩ ℮⁹ 

⌐≈™≡│⁸ⱷכ◌כ ⅜ ⇔≡™╣┌⁸ⱷכ◌כ⅛╠ ↕╣╢♦
ꜟ♦⸗╩♃כ ∆╢↓≤⅜ ╕⇔™⁹ 

  ─⸗♦ꜟ ─ │⁸ ⁸ ⁸ ⁸ ⁸
╩ ≤⇔⁸₈ ◖fi◒ꜞכ♩♄ⱶ ₉≤─ ⸗♦ꜟ≤⇔≡ ∆╢⁹ 

⌐≈™≡│⁸♁ꜞ♇♪⸗♦ꜟ  ⱨ▼☻⸗♦ꜟ≤∆╢⁹כ◘│

⁸│♃כ♦ ≢ ╘╢ ╩ ∆╢⁹ 

 ◄꜠ⱬכ♃ ◄꜠ⱬכ♃─⸗♦ꜟ ─ │⁸◄꜠ⱬכ♃◦ꜗⱨ♩ ┘ ╩ ≤∆╢⁹ 

⌐≈™≡│⁸♁ꜞ♇♪⸗♦ꜟ  ⱨ▼☻⸗♦ꜟ≤∆╢⁹כ◘│

⁸│♃כ♦ ≢ ╘╢ ╩ ∆╢⁹ 

 

ₒ ₓ 

ủ ◖fi◒ꜞכ♩♄ⱶ─⸗♦ꜟ─  

◖fi◒ꜞכ♩♄ⱶ─⸗♦ꜟ─ ≢│⁸ ↕╣√ ≡─ ╩⸗♦ꜟ ∆╢ ⱨꜟ☻Ɑ♇

◒⸗♦ꜟ ⌐∆╢↓≤│⁸ ⅜ ⌐⌂╢↓≤⅛╠⁸ ─ ⅛╠╙ ╕⇔™⅜⁸ ⌐

⅔™≡│ ╛ ⅜ ⌐⅛⅛╢≤ ♃כ♦⁸⌐ ⅜ ⌐⌂╡⁸ ™⅜ ⌐⌂╢↓≤⅜⁸

CIM ⅛╠╙ ╠⅛⌐⌂∫≡™╢⁹ 

↓─√╘⁸ ≤ ↕╣╢ ╛⁸ ╩ ⇔√ ⸗♦ꜟ─ ╛꜠

ⱬꜟ╩⁸№╠⅛∂╘ ⌐╟╡ ╘≡⸗♦ꜟ ∆╢↓≤⅜ ╕⇔™⁹ 

⌐│⁸ ╩ ⌐⁸ ⁸ ⁸ ⅝⁸ ⁸ ─♄ⱶ╩

∆╢ ─ ⅜ ↕╣╢ ≢№╢⁹ ⌐ ∆╢√╘⁸ ♩כꜞ◒fi◖ה

│♁ꜞ♇♪⸗♦ꜟ≢─⸗♦ꜟ ≤∆╢⁹╕√ ─╟℮⌂ │ ⅜╦⅛╢

≢─⸗♦ꜟ ╩ ≤∆╢⁹ ⌐⅔™≡ ╩ ╘⁸ ♩כ◕╢╣↕⌂⅜

╛ │⁸♁ꜞ♇♪⸗♦ꜟ ╩ꜟ♦⸗☻▼ⱨכ◘│ ≤⇔⁸⸗♦ꜟ ┘⸗♦ꜟ│

─ ⌐╟╡ ∆╢⁹∕⇔≡⁸↓╣╠─ ≡╩ ∆╢⁹ 

⌐≈™≡│⁸ ⌂ ה ─√╘⁸⸗♦ꜟ─ │⁸ ⌐│ ╦∏⁸ ≥⅔

╡─ ≢ ≤∆╢⁹√∞⇔⁸ ─ ╩ ⇔⁸ ⅜ ⌂ ⌐≈™≡│⁸

─ ⌐╟╡ ⌐ ∂≡ ╩ ℮╙─≤∆╢⁹ 

⌐ ≤⌂╢ ─ ⌐≈™≡│⁸ ≡⇔≥♃כ♦ ∆╢⁹  
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3.4.4  ⸗♦ꜟ ꜡♇◒ⱨ▫ꜟ♄ⱶ  

 

CIM ⸗♦ꜟ ⌐№√╡⁸ ≢─ ╩ ⌐ ™√ ≤∆╢≤≤╙⌐⁸ ≢

∆╢↓≤╙ ⇔≡ ─ ╩ ∆╢⁹╕√⁸CIM ⸗♦ꜟ─ │⁸ ⌐ ∆

⅛╠⁸ ⌐╟╡ ╘╢╙─≤∆╢⁹ 

 

19 ♄ⱶ─ CIM ⸗♦ꜟ─ ꜡♇◒ⱨ▫ꜟ♄ⱶ  

⸗♦ꜟ  

꜡♇◒ⱨ▫ꜟ♄ⱶ  ꜡♇◒ⱨ▫ꜟ♄ⱶ │⁸ ◓fi♬כ♂ ┘ ╙ ╕ⅎ√ ⸗♦ꜟ≢
∆╢↓≤╩ ≤∆╢⁹ 

⌐≈™≡│⁸ ≢ ↕╣√ ≤ ─ ╩ ╠╣╢
─⸗♦ꜟ≤∆╢⁹ 

fi◓ ꜡♇◒ⱨ▫ꜟ♄ⱶ♬כ♂  │⁸ ─◓fi♬כ♂ ╩♁ꜞ♇♪⸗♦ꜟ≢ ⇔⁸
≢ ↕╣√ ≤ ─ ╩ ╠╣╢ ─⸗♦ꜟ≤∆╢⁹ 

─ ⌐≈™≡│⁸ ≡⇔≥♃כ♦ ∆╢⁹ 

 │⁸ Ⱪ꜡♇◒≢ ⇔⁸꜡♇◒ⱨ▫ꜟ♄ⱶ ≤─ ⸗♦ꜟ≢ ∆
╢↓≤╩ ≤∆╢⁹ 

⌐≈™≡│⁸ ≢ ↕╣√ ≤ ─ ╩ ╠╣╢
─⸗♦ꜟ≤∆╢⁹ 

 ◖fi◒ꜞכ♩ ◖fi◒ꜞ⁸│♩כ Ⱪ꜡♇◒─ ╩♁ꜞ♇♪⸗♦ꜟ≢ ⇔⁸ ≢
↕╣√ ≤ ─ ╩ ╠╣╢ ─⸗♦ꜟ≤∆╢⁹ 

  ─ │⁸⸗♦ꜟ ╩ ╦⌂™↓≤╩ ≤∆╢⁹ 

√∞⇔⁸ ─ ⁸ ⅜ ⌂ ⌐≈™≡│⁸ ─ ⌐
╟╡ ⌐ ∂≡ ╩ ℮⁹ 

 │⁸ ⸗♦ꜟ┼─ ≤⇔≡⸗♦ꜟ ∆╢⁹╕√⁸ ─
℮╟╢⅛╦⅜♩כꜟ─⧵⁸│ ≤⇔≡⸗♦ꜟ ∆╢⁹ 

│⁸ ≢ ╘╢ ⌐≈™≡⁸ ≡⇔≥♃כ♦ ∆╢⁹
≢⁸ ─ ⅜ ⇔≡™╢ │⁸ ⱷכ◌כ⅛╠ ↕╣╢
⁸ ╩ ≡⇔≥♃כ♦ ∆╢⁹ 

 ─⸗♦ꜟ ─ │⁸ ╗ ┘ ╩
≤∆╢⁹ 

⌐≈™≡│⁸♁ꜞ♇♪⸗♦ꜟ  ⱨ▼☻⸗♦ꜟ≤∆╢⁹כ◘│

⁸│♃כ♦ ≢ ╘╢ ╩ ∆╢⁹ 

 ╛◄꜠ⱬה♃כ ─ │⁸♄ⱶ ─ ⌐ ⅎ╢
│ ⅝™√╘⁸ ⸗♦ꜟ⌐ ≢⅝╢╟℮ ╩ ℮⁹ 

⌐≈™≡│⁸ⱷכ◌כ ⅜ ⇔≡™╣┌⁸ⱷכ◌כ⅛╠ ↕╣╢♦
ꜟ♦⸗╩♃כ ∆╢↓≤⅜ ╕⇔™⁹ 

  ─⸗♦ꜟ ─ │⁸ ⁸ ⁸ ╩ ≤∆╢⁹ 

│⁸♁ꜞ♇♪⸗♦ꜟ  ⱨ▼☻⸗♦ꜟ≤∆╢⁹כ◘│

⁸│♃כ♦ ≢ ╘╢ ╩ ∆╢⁹ 

 ◄꜠ⱬכ♃ ◄꜠ⱬכ♃─⸗♦ꜟ ─ │⁸◄꜠ⱬכ♃◦ꜗⱨ♩ ┘ ╩ ≤∆╢⁹ 

⌐≈™≡│⁸♁ꜞ♇♪⸗♦ꜟ  ⱨ▼☻⸗♦ꜟ≤∆╢⁹כ◘│

⁸│♃כ♦ ≢ ╘╢ ╩ ∆╢⁹ 

 

ₒ ₓ 

ủ꜡♇◒ⱨ▫ꜟ♄ⱶ─⸗♦ꜟ─  

꜡♇◒ⱨ▫ꜟ♄ⱶ─⸗♦ꜟ─ ≢│⁸ ↕╣√ ≡─ ╩⸗♦ꜟ ∆╢ ⱨꜟ☻Ɑ♇◒⸗♦

ꜟ ⌐∆╢↓≤│⁸ ⅜ ⌐⌂╢↓≤⅛╠⁸ ─ ⅛╠╙ ╕⇔™⅜⁸ ⌐⅔™≡

│ ╛ ⅜ ⌐⅛⅛╢≤ ♃כ♦⁸⌐ ⅜ ⌐⌂╡⁸ ™⅜ ⌐⌂╢↓≤⅜⁸CIM

⅛╠╙ ╠⅛⌐⌂∫≡™╢⁹ 
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↓─√╘⁸ ≤ ↕╣╢ ╛⁸ ╩ ⇔√ ⸗♦ꜟ─ ╛꜠

ⱬꜟ╩⁸№╠⅛∂╘ ⌐╟╡ ╘≡⸗♦ꜟ ∆╢↓≤⅜ ╕⇔™⁹ 

⌐│⁸ ⌐⅔™≡ ≤⌂╢꜡♇◒ⱨ▫ꜟ♄ⱶ ≤ │⁸♁ꜞ♇♪⸗♦ꜟ≢─

⸗♦ꜟ ≤⇔⁸ ─ ╛ ⌐ ≤⌂╢ │⁸♁ꜞ♇♪⸗♦ꜟ ☻▼ⱨכ◘│

⸗♦ꜟ╩ ≤∆╢⁹ 

╕√⁸ ─ ⌐≈™≡│⁸ ⌂ ה √╘⁸⸗♦ꜟ─ │⁸ ⌐│ ╦

∏⁸ ≥⅔╡─ ≢ ≤⇔⁸ ─ ⁸ ⅜ ⌂ ⌐≈™≡│⁸

─ ⌐╟╡ ⌐ ∂≡ ╩ ℮↓≤∆╢⁹ 
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3.4.5  ⸗♦ꜟ ⅝ ꜡♇◒ⱨ▫ꜟ♄ⱶ  

 

CIM ⸗♦ꜟ ⌐№√╡⁸ ≢─ ╩ ⌐ ™√ ≤∆╢≤≤╙⌐⁸ ≢

∆╢↓≤╙ ⇔≡ ─ ╩ ∆╢⁹╕√⁸CIM ⸗♦ꜟ─ │⁸ ⌐ ∆

⅛╠⁸ ⌐╟╡ ╘╢╙─≤∆╢⁹ 

20 ♄ⱶ─ CIM ⸗♦ꜟ─ ⅝ ꜡♇◒ⱨ▫ꜟ♄ⱶ  

⸗♦ꜟ  

⅝ ⁸ ⁸
♩כꜙ◦  

⅝│⁸ Ⱪ꜡♇◒≢ ⇔⁸꜡♇◒ⱨ▫ꜟ♄ⱶ ⁸ ≤─
⸗♦ꜟ≢ ∆╢↓≤╩ ≤∆╢⁹ 

⌐≈™≡│⁸ ≢ ↕╣√ ≤ ─ ⅜ ╠╣
╢ ─⸗♦ꜟ≤∆╢⁹ ⅝◖fi◒ꜞכ♩⌐ ⅜ ↕╣≡™╢
│⁸ ╩ ╘≡⸗♦ꜟ ╩ ℮⁹ 

 ◖fi◒ꜞכ♩ ◖fi◒ꜞ⁸│♩כ Ⱪ꜡♇◒─ ╩♁ꜞ♇♪⸗♦ꜟ≢ ⇔⁸
≢ ↕╣√ ≤ ─ ⅜ ╠╣╢ ─⸗♦ꜟ≤∆╢⁹ 

─ ⌐≈™≡│⁸ ≡⇔≥♃כ♦ ∆╢⁹ 

 ⁸  ⁸ │⁸⸗♦ꜟ ╩ ╦⌂™↓≤╩ ≤∆╢⁹ 

√∞⇔⁸ ⅝╛ ⅝≤─ ╡ ™ ─ ⅜ ⌂
⌐≈™≡│⁸ ─ ⌐╟╡ ⌐ ∂≡ ╩ ℮⁹ 

⅝
 

│⁸ Ⱪ꜡♇◒≢ ⇔⁸ ≤─ ⸗♦ꜟ≢ ∆╢↓≤╩
≤∆╢⁹ 

⌐≈™≡│⁸ ≢ ↕╣√ ≤ ─ ⅜ ╠╣
╢ ─⸗♦ꜟ≤∆╢⁹ 

 ◖fi◒ꜞכ♩ ◖fi◒ꜞ⁸│♩כ Ⱪ꜡♇◒─ ╩♁ꜞ♇♪⸗♦ꜟ≢ ⇔⁸
≢ ↕╣√ ≤ ─ ⅜ ╠╣╢ ─⸗♦ꜟ≤∆╢⁹ 

 ⁸  ⁸ │⁸⸗♦ꜟ ╩ ╦⌂™↓≤╩ ≤∆╢⁹ 

√∞⇔⁸ ⁸ ♄ⱶ ≤─ ╡ ™ ─ ⅜ ⌂ ⌐≈™≡│⁸
─ ⌐╟╡ ⌐ ∂≡ ╩ ℮⁹ 

♩כ◕⅝ ♩כ◕  │ ↔≤⌐ ⇔⁸꜡♇◒ⱨ▫ꜟ♄ⱶ ≤─ ⸗♦ꜟ≢
∆╢↓≤╩ ≤∆╢⁹ 

 ◖fi◒ꜞכ♩ ◖fi◒ꜞ⁸│♩כ ─ ╩♁ꜞ♇♪⸗♦ꜟ≢ ⇔⁸ ≢
↕╣√ ≤ ─ ⅜ ╠╣╢ ─⸗♦ꜟ≤∆╢⁹ 

⁸  ◖fi◒ꜞכ♩ ─ ⁸ │⁸⸗♦ꜟ ╩ ╦⌂™↓≤╩ ≤∆╢⁹ 

♩כ◕⁸⇔∞√ ≤─ ╡ ™ ─ ⅜ ⌂ ⌐≈™≡│⁸
─ ⌐╟╡ ⌐ ∂≡ ╩ ℮⁹ 

♩כ◕⅝ ♩כ◕  ─⸗♦ꜟ ─ ♩כ◕⁸│ ♩כ◕┘ ╩ ≤⇔⁸꜡
♇◒ⱨ▫ꜟ♄ⱶ ≤─ ⸗♦ꜟ≢ ∆╢↓≤╩ ≤∆╢⁹ 

│⁸♁ꜞ♇♪⸗♦ꜟ  ⱨ▼☻⸗♦ꜟ≤∆╢⁹כ◘│

│♃כ♦ ≢ ╘╢ ╩ ∆╢⁹ 

 │⁸ ⸗♦ꜟ┼─ ≤⇔≡⸗♦ꜟ ∆╢⁹╕√⁸ ─
℮╟╢⅛╦⅜♩כꜟ─⧵⁸╙≡™≈⌐ ≤⇔≡⸗♦ꜟ ∆╢⁹ 

│⁸ ≢ ╘╢ ⌐≈™≡⁸ ≡⇔≥♃כ♦ ∆╢⁹
≢⁸ ─ ⅜ ⇔≡™╢ │⁸ ⱷכ◌כ⅛╠ ↕

╣╢ ⁸ ╩ ≡⇔≥♃כ♦ ∆╢⁹ 

 

╛
╩ ∆╢  

─⸗♦ꜟ │⁸ ╩ꜟ♦⸗☻▼ⱨכ◘─ ∆╢↓≤╩ ≤
∆╢⁹√∞⇔⁸ ⌐⁸a CIM ●▬♪ꜝ▬fi 5 ₑ╩ ⌐⁸

─ ╩ ™⁸∕─ ⌐≈™≡ ∆╢╙─≤∆╢⁹ 
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ₒ ₓ 

ủ ⅝ ꜡♇◒ⱨ▫ꜟ♄ⱶ ─  

⅝ ꜡♇◒ⱨ▫ꜟ♄ⱶ ─⸗♦ꜟ─ ≢│⁸ ↕╣√ ≡─ ╩⸗♦ꜟ ∆╢ ⱨ

ꜟ☻Ɑ♇◒⸗♦ꜟ ⌐∆╢↓≤│⁸ ⅜ ⌐⌂╢↓≤⅛╠⁸ ─ ⅛╠╙ ╕⇔™⅜⁸

⌐⅔™≡│ ╛ ⅜ ⌐⅛⅛╢≤ ♃כ♦⁸⌐ ⅜ ⌐⌂╡⁸ ™⅜ ⌐⌂╢

↓≤⅜⁸CIM ⅛╠╙ ╠⅛⌐⌂∫≡™╢⁹ 

↓─√╘⁸ ≤ ↕╣╢ ╛⁸ ╩ ⇔√ ⸗♦ꜟ─ ╛꜠

ⱬꜟ╩⁸№╠⅛∂╘ ⌐╟╡ ╘≡⸗♦ꜟ ∆╢↓≤⅜ ╕⇔™⁹ 

⌐│⁸ ⅝ │⁸╒≤╪≥⅜◖fi◒ꜞכ♩ ≤⌂╢√╘⁸♁ꜞ♇♪⸗♦ꜟ≢─⸗♦

ꜟ ≤∆╢⁹╕√⁸ ♩כ◕╢⌂≥ │⁸♁ꜞ♇♪⸗♦ꜟ  ⱨ▼☻⸗♦ꜟ≤∆╢⁹כ◘│

⌂⅔⁸ ⅝⌐ ↕╣╢ │⁸ ꜡♇◒ⱨ▫ꜟ│╕√ ◖fi◒ꜞכ♩♄ⱶ ⌐

∏╢╙─≤∆╢⁹ 

⌐≈™≡│⁸ ⌂ ה √╘⁸⸗♦ꜟ─ │⁸ ⌐│ ╦∏⁸ ≥⅔╡

─ ≢ ≤∆╢⁹√∞⇔⁸ ─ ╩ ⇔⁸ ⅜ ⌂ ⌐≈™≡│⁸

─ ⌐╟╡ ⌐ ∂≡ ╩ ℮╙─≤∆╢⁹ 
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3.4.6  ⸗♦ꜟ ה  

 

⌐⁸ ה ─ CIM ⸗♦ꜟ─ ╩ ∆⁹ ≢─ ╩ ⌐ ™√

≤∆╢≤≤╙⌐⁸ ≢ ∆╢↓≤╙ ⇔≡ ─ ╩ ∆╢⁹╕√⁸CIM ⸗

♦ꜟ─ │⁸ ⌐ ∆ ⅛╠⁸ ⌐╟╡ ╘╢╙─≤∆╢⁹ 

21 ♄ⱶ─ CIM ⸗♦ꜟ─ ה  

⸗♦ꜟ  

♄ⱶ◘▬♩  ⸗♦ꜟ─ │⁸ ≤↕╣╢ ╛⁸ ╩ ⇔√
⸗♦ꜟ╩ ∆╢√╘─ ╛꜠ⱬꜟ╩№╠⅛∂╘
⌐╟╡ ⇔⁸⸗♦ꜟ ╩ ℮⁹ 

Ⱳכꜞfi◓  Ⱳכꜞfi◓ │⁸ ─ 2 ≤ ─ ⁸ ⌐ ∏╢
⸗♦ꜟ≤∆╢⁹◖▪ │⌐ꜟ♦⸗│♃כ♦ ╖ ╕⌂™⁹ 

 │⁸ ─ 2 ≤ ─ ⁸ ⌐ ∏╢⸗♦ꜟ≤
∆╢⁹ 

│⌐ꜟ♦⸗│♃כ♦ ╖ ╕⌂™⁹ 

╩ ╗  

│⁸ ─ 2 ≤ ─ ⁸ ⌐ ∂≡ ∆╢♥
◒☻♅ꜗ⸗♦ꜟ╩ ≤∆╢⁹ 

( ⁸ ⁸
) 

│⁸ ─ 2 ≤ ─ ⁸ ⌐ ∂≡ ∆╢
3 ╩ ≤∆╢⁹ 

 │⁸ ↕╣√ ⌐≈™≡⸗♦ꜟ ∆╢⁹ 

⁸ ⁸ ≤─ ⸗♦ꜟ≢ ∆╢↓≤╩
≤∆╢⁹╕√⁸ ≢ ↕╣√ ≤ ─ ⅜ ╠╣
╢ ─⸗♦ꜟ≤∆╢⁹ 

◖fi♁ꜞ♦כ◦ꜛfi◓ꜝ►♅
fi◓ 

◖fi♁ꜞ♦כ◦ꜛfi◓ꜝ►♅fi◓│⁸ ↕╣√ ╩⸗♦ꜟ ∆╢⁹ 

╕√⁸ ⁸ ⁸ ≤─ ⸗♦ꜟ≢ ∆╢↓≤
╩ ≤∆╢⁹ ≢ ↕╣√ ≤ ─ ⅜ ╠╣
╢ ─⸗♦ꜟ≤∆╢⁹ 

fi◓ꜝ►♅fi◓│⁸♥כ◌ ◓fi◓ꜝ►♅fi♥כ◌ ↕╣√ ╩⸗♦ꜟ ∆╢⁹ 

╕√⁸ ⁸ ⁸ ≤─ ⸗♦ꜟ≢ ∆╢↓≤
╩ ≤∆╢⁹ ≢ ↕╣√ ≤ ─ ⅜ ╠╣
╢ ─⸗♦ꜟ≤∆╢⁹ 

Ⱪꜝfi◔♇♩◓ꜝ►♅fi◓ Ⱪꜝfi◔♇♩◓ꜝ►♅fi◓│⁸ ↕╣√ ╩⸗♦ꜟ ∆╢⁹ 

╕√⁸ ⁸ ⁸ ≤─ ⸗♦ꜟ≢ ∆╢↓≤
╩ ≤∆╢⁹ ≢ ↕╣√ ≤ ─ ⅜ ╠╣
╢ ─⸗♦ꜟ≤∆╢⁹ 

⅝◖fi♁ꜞ♦כ◦ꜛfi
◓ꜝ►♅fi◓ 

⅝◖fi♁ꜞ♦כ◦ꜛfi◓ꜝ►♅fi◓│⁸ ↕╣√ ╩⸗♦ꜟ
∆╢⁹╕√⁸ ⅝ ⁸ ⁸ ≤─ ⸗♦ꜟ≢
∆╢↓≤╩ ≤∆╢⁹ ≢ ↕╣√ ≤

─ ⅜ ╠╣╢ ─⸗♦ꜟ≤∆╢⁹ 

ꜞⱶ◓ꜝ►♅fi◓♩fiⱠꜟ ꜞⱶ◓ꜝ►♅fi◓♩fiⱠꜟ─ ◖fi◒ꜞ⁸│♩כ Ⱪ꜡♇◒─
╩♁ꜞ♇♪⸗♦ꜟ≢ ⇔⁸ ≢ ↕╣√ ≤
─ ╩ ╠╣╢ ─⸗♦ꜟ≤∆╢⁹ 

∕─ │⁸⸗♦ꜟ ╩ ╦⌂™↓≤╩ ≤∆╢⁹√∞⇔⁸ ╡
⅜ ⌂ ⌐≈™≡│⁸ ⌐╟╡ ⌐ ∂≡

╩ ℮⁹ 

 

ₒ ₓ 

ủ ה ⸗♦ꜟ─   

ה ⸗♦ꜟ─ ה ⁸₈2.3.2│ ⸗♦ꜟ ₉⌐ ∂ ≤↕╣

╢ ╛⁸ ╩ ⇔√ ⸗♦ꜟ╩ ∆╢√╘─ ╛꜠ⱬꜟ╩№╠⅛∂╘

⌐╟╡ ⇔⁸⸗♦ꜟ─ ╩ ℮⁹╕√⁸⸗♦ꜟ─ │m ╩ ≤∆╢⁹ 
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ủ ⸗♦ꜟ─   

⸗♦ꜟ─ ≢│⁸ ↕╣√ ⌐≈™≡⸗♦ꜟ ⇔⁸ ⁸ ⁸

≤─ ⸗♦ꜟ≢ ∆╢↓≤╩ ≤∆╢⁹╕√⁸ ≢ ↕╣√ ≤

─ ⅜ ╠╣╢ ─⸗♦ꜟ≤∆╢⁹ 

ủꜞⱶ◓ꜝ►♅fi◓♩fiⱠꜟ 

ꜞⱶ◓ꜝ►♅fi◓♩fiⱠꜟ⌐≈™≡│⁸♁ꜞ♇♪⸗♦ꜟ≢─⸗♦ꜟ ╩ ≤∆╢⁹∕─ ⌐≈

™≡│⁸ ⌂ ה √╘⁸⸗♦ꜟ ╩ ⌐│ ╦∏⁸ ≥⅔╡─ ≢

≤∆╢⁹√∞⇔⁸ ⅜ ⌂ ⌐≈™≡│⁸ ⌐╟╡ ⌐ ∂≡ ∆╢╙

─≤∆╢⁹ 

ủ  

⌐ ╦∑√ ≢ 3 ⸗♦ꜟ ⌐ ⌐ ∆╢⁹ 

ủ ─  

╩ ⇔√ ≤ ⅜╦⅛╢ 3 ⸗♦ꜟ─ ╩ ℮⁹ ≤⇔≡

╩ ∆╢⁹ 
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3.4.7  ⸗♦ꜟ  

 

│⁸ ╗ ⁸ ⁸♄ⱶ ⁸ ⁸ ⁸

⅛╠⁸ ⸗♦ꜟ⌐ ↕╣≡™⌂™╙─╩ ≤∆╢⁹╕√⁸CIM ⸗♦ꜟ─

│⁸ ⌐ ∆ ⅛╠⁸ ⌐╟╡ ⇔≡ ╘╢╙─≤∆╢⁹ 

≢─ ╩ ⌐ ™√ ≤∆╢≤≤╙⌐⁸ ≢ ∆╢↓≤╙ ⇔≡

─ ╩ ∆╢⁹ 

22 ─ CIM ⸗♦ꜟ─  

⸗♦ꜟ  

 ⌐│⁸ ♩fiⱠꜟ ⁸ ⁸ ╡ ⅜№╡⁸
⌐ ∂≡⁸ ꜟ♦⸗☻▼ⱨכ◘⁸ꜟ♦⸗ │♁ꜞ♇♪⸗♦ꜟ≢ ∆

╢⁹⌂⅔⁸ ♩fiⱠꜟ⌐≈™≡│⁸a CIM ●▬♪ꜝ▬fi 6  ♩fi
Ⱡꜟ ₑ ⌐ ∂≡ ⇔≡╙╟™⁹ 

 │⁸ Ⱪ꜡♇◒ ⁸◖fi♃◒♩◓ꜝ►♅fi◓ ┘ ⅛╠⌂
╢⁹ Ⱪ꜡♇◒ │⁸Ⱪ꜡♇◒↔≤⌐♁ꜞ♇♪⸗♦ꜟ≢ ◓fiꜞכ◒⁹╢∆
Ɽ▬ⱪ╛◖fi♃◒♩◓ꜝ►♅fi◓─ │⁸ ꜟ♦⸗☻▼ⱨכ◘⁸ꜟ♦⸗
│♁ꜞ♇♪⸗♦ꜟ≢ ∆╢⁹ ─ │⁸₈3.4.6 ⸗♦ꜟ

ה ₉⌐ ∂≡ ∆╢⁹ 

 │⁸♁ꜞ♇♪⸗♦ꜟ≢ ∆╢↓≤╩ ≤∆╢⁹ 

♄ⱶ  │⁸ ╩ꜟ♦⸗☻▼ⱨכ◘─ ∆╢↓≤╩ ≤∆╢⁹ 

√∞⇔⁸ ⌐ₐCIM ●▬♪ꜝ▬fi 2  ₑ╩ ⌐⁸
─ ╩ ™⁸∕─ ⌐≈™≡ ∆╢╙─≤∆╢⁹ 

  ─⸗♦ꜟ │a CIM ●▬♪ꜝ▬fi 3  ─eo ₓ
╩ ∆╢╙─≤∆╢⁹⸗♦ꜟ│⁸ ꜟ♦⸗☻▼ⱨכ◘⁸ꜟ♦⸗ │♁ꜞ
♇♪⸗♦ꜟ≤∆╢⁹ 

 ─ │⁸ ≤ ⅜╦⅛╢ ─⸗♦ꜟ≤⇔⁸ ⌐ ∂
≡⁸ ꜟ♦⸗☻▼ⱨכ◘⁸ꜟ♦⸗ │♁ꜞ♇♪⸗♦ꜟ≢ ∆╢⁹ 

 │⁸ ≤ ⅜╦⅛╢ ─⸗♦ꜟ≤⇔⁸ ⌐ ∂≡⁸
ꜟ♦⸗☻▼ⱨכ◘⁸ꜟ♦⸗ │♁ꜞ♇♪⸗♦ꜟ≢ ∆╢⁹ 

 

ₒ ₓ 

─ CIM ⸗♦ꜟ │⁸ ─ ⌐╟╡ ∆╢╙─≤∆╢⁹∕─ ⌐│⁸

─ ╡─╟℮⌐ ≢ ⌐ ╠⌂™╙─╛⁸ ─╟℮⌐⁸ ♄ⱶ

≤ ╣≡™╢╙─╙№╡⁸ ─ ⁸ ┼─ ⌐ ∂⁸ ₁─ ⌐ 3 ⸗♦

ꜟ ─ ≤∆╢⅛⁸ ∆╢↓≤⅜ ╕⇔™⁹ 

╕√⁸ ♩fiⱠꜟ╛ ─╟℮⌐⁸ ●▬♪ꜝ▬fi ╩ ╗⁹ ⌐⅔↑╢ ─

⌐ ∂≡ ⇔≡ ™⁹ 
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3.4.8   

 

CIM ⸗♦ꜟ ⸗♦ꜟ ⌐ ∆╢ ╛ ⌐≈™≡│ ─≤⅔╡≤⇔⁸ ⌂

╛ ╛ ∆╢ │⁸ ⌐╟╡ ∆╢⁹ 

 

1 ─  

30 ⅛╠─ ─ │⁸₈3 ⸗♦ꜟ⌐ ∆╢ ₉ ┘₈3 ⸗♦

ꜟ⅛╠ ∆╢ ₉⅜№╢⁹ │₈1.4 ─ ₉╩ ⁹ 

 

2 ∆╢  

 

1 ◖fi◒ꜞכ♩♄ⱶ ה ה  

≢─  CIM ⸗♦ꜟ┼─ │⁸ ┘ ─ ≤⇔≡ ≤⌂

╢ ↔≤─◖fi◒ꜞכ♩ ┘ ─ ⁸ ─ ⁸ ╩ ∆╢⁹ 

⌂⅔⁸ ≢ ≤⌂╢ ─ ─ ⸗♦ꜟ┼─ │⁸ ─

╛ ─ ┼ ╕ⅎ╢≤ ≢№╢⁹⇔√⅜∫≡⁸ ⌐ ⌐ ∂√ ─

ה ≤∆╢⁹ 

ה ╗ ⁸ ⁸ ⁸▬ⱬfi♩  

ה  

ה  

 

2 ꜡♇◒ⱨ▫ꜟ♄ⱶ ◖▪⁸ⱨ▫ꜟ♃⁸꜡♇◒  

≢─  CIM ⸗♦ꜟ┼─ │⁸ ┘ ─ ≤⇔≡ ≤⌂

╢ ⁸◖fi◒ꜞכ♩ ┘ ─ ⁸ ─ ה ╩ ∆╢⁹ 

⌂⅔⁸ ≢ ≤⌂╢ ─ ─ ⸗♦ꜟ┼─ │⁸ ─

╛ ─ ┼ ╕ⅎ╢≤ ≢№╢⁹⇔√⅜∫≡⁸ ⌐ ⌐ ∂√ ─

ה ≤∆╢⁹ 

ה ╗ ⁸ꜟכꜙ☺◔☻⁸ ⁸▬ⱬfi♩  

ה  

ה  

 

3 ה ◓ꜝ►♅fi◓  

ה ⌐⅔↑╢ │⁸Ⱳכꜞfi◓╛ ─ ⁸ ⁸ ₉

╛ ⇔≡ ╠╣√ ⁸ ╩ ∆╢⁹╕√⁸ ⌐⅔™≡│ ┘ ╛

⁸ ╩ ∆╢⁹⌂⅔⁸ ≢─ ≢│⁸ ─ ╛ ⇔

⁸ ⁸ ⁸ ╡ ⅎ⁸ ─ ╩ ≤∆╢⁹ 

⌂⅔⁸ ≢│⁸ ה ─ ─╒⅛⁸ ⌐ ╛ ─

≢ ╠╣√ ╩ ≤⇔≡ ה ∆╢↓≤⌐ ∆╢⁹ 
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4  

≢─  CIM ⸗♦ꜟ┼─ │⁸ ┘ ─ ≤⇔≡ ≤⌂

╢◖fi◒ꜞכ♩ ┘ ─ ⁸ ─ ה ≤⇔⁸ ⌐ ●▬♪ꜝ▬fi

╩ ╗⁹ ⌐⅔↑╢ ─ ─ ⌐ ∏╢╙─≤∆╢⁹ 

⌂⅔⁸ ≢ ≤⌂╢ ─ ─ ⸗♦ꜟ┼─ │⁸ ─

╛ ─ ╩ ╕ⅎ╢≤ ≢№╢⁹⇔√⅜∫≡⁸ ⌐ ⌐ ∂√ ─

ה ≤∆╢⁹ 

ה ⁸ ⁸ ⁸▬ⱬfi♩  

ה  

ה  
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3.5  ─  

 

3.5.1  ─ ₒ ₓ 

 

│⁸ ─ ╩ ∆╢⁹ 

 

ᵑ CIM ⸗♦ꜟ 

⇔√ CIM ⸗♦ꜟ╩ ─ ⌐ ⅎ≡ ≤⇔≡ ∆╢⁹ 

 ᵒ CIM ⸗♦ꜟ  ♩כ◦◒♇▼♅

≢ ⇔√ CIM ⸗♦ꜟ─ ⁸ ⁸ ╛ 2 ─ ≤

─ ⌐≈™≡⁸₈CIM ⸗♦ꜟ ⌐₉♩כ◦◒♇▼♅ ≠ↄ♅▼♇◒╩ ™⁸ ╩

∆╢⁹ 

 ᵓ CIM ⸗♦ꜟ ה   ♩כ◦

⌐⁸CIM ⸗♦ꜟ─ ┘ ─ ╛⁸ ⌐ ⅝ ←√╘─

╩ ∆╢⁹ 

₈CIM ⸗♦ꜟ ה  ⁸│≡™≈⌐₉♩כ◦ ●▬♪ꜝ▬fi₈    CIM

⸗♦ꜟ ה  ╩₉♩כ◦ ⁹ 

 ᵔ CIM ⁸CIM ⁸CIM  

₈CIM ₉⁸₈CIM ₉⌐ ≠⅝⁸CIM ╩ ⇔√ ╩₈CIM

₉ ∆╢⁹ 

 ᵕ ∕─  

   ⌐ ∂≡⁸∕─ ─ CIM ⸗♦ꜟ ⌐ ∆╢ ⁸ ╩ ∆╢⁹ 

 

│⁸ ●▬♪ꜝ▬fi  1  ₈1.5 CIM ⸗♦ꜟ─ ₉ ┘ ─ ⅝╩

⁹ 

₈CIMה ⌐⅔↑╢ ─ ⅝( ) 5 ₉ 

 

3.5.2  ─ ה ₒ ה ₓ 

 

│⁸CIM ⸗♦ꜟ╩ ╗ ╩ ⌐ ∆╢⁹ 

│⁸ ─ ⌐ ⇔⁸ ─ 2 ⌐ ⅎ⁸ ↕╣√ CIM ⸗♦ꜟ╛ CIM ⸗♦ꜟ

─♅▼♇◒ CIM ⸗♦ꜟ ♩כ◦◒♇▼♅ ⁸CIM ╙ ╘≡ ╩ ℮⁹ 

 

│⁸ ─ ⅝╩ ⁹ 

₈CIMה ⌐⅔↑╢ ─ ⅝( ) 5 ₉ 
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4   
 

4.1  ─ ₒ ₓ 

 

4.1.1  CIM ─ ₒ ₓ 

 

│⁸CIM ─ ⌐ ∆╢ ╩ ╕ⅎ⁸CIM ╩ ∆╢⁹ 

 

4.1.2  ─ ₒ ₓ 

 

│⁸ ─ ⌐ ⅎ⁸ ≢ ↕╣√ CIM ⸗♦ꜟ⌐≈™≡ ╩

─ ⁸ ⌐ ∆╢⁹ 

⌂⅔⁸CIM ⸗♦ꜟ⌐≈™≡│⁸ ─ ⁸ ⌐ ∂√⸗♦ꜟ │ ╦∏⁸ ה

─ CIM ⸗♦ꜟ╩ ∆╢⁹ 

⅝ ─ │⁸ ─ CIM ⸗♦ꜟ╩ ⇔⁸ ≢ CIM ⸗♦ꜟ╩

⇔⁸ ⌐ ∆╢⁹ 

 

∆╢ CIM ⸗♦ꜟ─  

ה ─ CIM ⸗♦ꜟ 

ה ─ CIM ⸗♦ꜟ ⁸ ⁸ ⁸  

 

₈  3 ♄ⱶ⌐⅔↑╢ CIM ⸗♦ꜟ─ ⁸ ┘ ─ ╣─ ₉╩ ⁹ 
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4.2   

 

4.2.1  CIM⸗♦ꜟ─ ₒ ₓ 

 

│⁸ ↕╣√ ─ CIM ⸗♦ꜟ⌐≈™≡ ╩ ⇔⁸ ≤─

╛ ⅜№╢ │⁸ ≤ ╩ ℮⁹ 

─ CIM ⸗♦ꜟ─ ╩ ⇔⁸ ─ ╛ ≤⇔≡ ⅜ ⌂ ⅜

↕╣≡™⌂™ │⁸ │ ⌐ ─ ╩ ╘╢⁹ 

⁸ ─ ⅜ ⌂  

 

⌂⅔⁸ ─ ⌐₈CIM ⸗♦ꜟ ה  ⅜₉β♩כ◦ ↕╣≡™

╢ │⁸ ⌐ ↕╣≡™╢ CIM ⸗♦ꜟ─ ⁸ ⁸ ─ ⁸ⱨ

□▬ꜟ ╛⁸ ≢ ∆╢ ─ ╩ ⌐⁸ ─ CIM ⸗♦ꜟ╩ ∆╢⁹ 

 

β₈CIM ⸗♦ꜟ ה  ⁸│≡™≈⌐₉♩כ◦ ●▬♪ꜝ▬fi₈    CIM ⸗♦ꜟ  

ה ╩₉♩כ◦ ⁹ ─♩כ◦ │⁸ 28 ─ CIM ה ⅛╠ ⇔≡™╢√╘⁸

27 ─ CIM ה ─ ⌐│ ╕╣≡™⌂™⁹ 

 

≢ ∆╢√╘⌐ CIM ⸗♦ꜟ─ ⅜ ⅛ ⅛╩ ∆╢⁹ 

ꜟ♦⸗ה ─ ⸗♦ꜟ ╩ ∆╢ ╙ ╗  

ה ⸗♦ꜟ ─ ─  

 

⌂⅔⁸ ─ ≢│⁸⸗♦ꜟ─ ⅜ ≤⌂╢⁹ 

ה ⌐╟╡ ⁸ ⅜ ≤ ⌂╢  

♄ⱶ─ │⁸ ⌐╟╢ CIM ⸗♦ꜟ─ │ ∏  

ה ≤ ─ CIM ⸗♦ꜟ⌐ ⁸ ⅜№╢  

│ ≤─ ⌐╟╡ ∆╢⁹  

ה ↕╣√ ─ CIM ⸗♦ꜟ⌐╟╢ ╩ ℮  

 

CIM ⸗♦ꜟ ─ ⅎ │ ●▬♪ꜝ▬fi ₈1.4 CIM ⸗♦ꜟ─ ⅎ ה ₉╩⁸♄ⱶ

CIM ⸗♦ꜟ─ ⌐≈™≡│₈3.4 CIM ⸗♦ꜟ─ ₒ ₉x╩ ⁹ 

 

⸗♦ꜟ ⌐ ℮ ≤─ ┘ ─ ™⌐≈™≡│⁸₈4.2.2 ─ ₒ

ה ₉x╩ ⁹ 

 

ₒ ₓ 

┼─⸗♦ꜟ─ ⌐⅔™≡│⁸ ≢─ ╩ ⇔√ ≢ ∆╢⁹ 

♄ⱶ │⁸ ≢ ∆╢↓≤╩ ⌐ ™√ ╛Ⱪ꜡♇◒ ≤∆╢⁹√∞⇔⁸ ◖

fi◒ꜞכ♩♄ⱶ≤꜡♇◒ⱨ▫ꜟ♄ⱶ≢│⁸⸗♦ꜟ─ ─ ⅜ ⌂╢─≢⁸ ⅜ ≢№╢⁹ 
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│⁸ ⁸ ⸗♦ꜟ⌐ ⇔⁸ ⌐ ─ ─♃כ♦⌂ ╩ ∆╢⁹

╢№⅜♃כ♦⌂ ─♃כ♦─⧵⁸│ ╩ ⇔ ≢─ ╩ ™⌂⅜♃כ♦⁹╢∆

│⁸ ⌐≡ כ♫ꜗ◐☻כ◙כ꜠⌐ ╩ ™≡ ⇔√ ╩♃כ♦ ⌐ ∆╢⁹ 

⁸ ─ ™⌐≈™≡│⁸ ≤ ─ ⁸ ∆╢⁹ 

 

≢ ↕╣√ CIM ⸗♦ꜟ │⁸∕─ ↕╣√ CIM ⸗♦ꜟ ⸗♦ꜟ─ ♃כ♦⁸

⌐ ∂√♁ⱨ♩►▼▪ CAD ♁ⱨ♩⁸ⱦꜙכ▪ ╩ ™≡ CIM ⸗♦ꜟ╩ ∆╢⁹ 

⁸ ─ ⌐╟╢⸗♦ꜟ ─ ╩ ⇔⁸ ⌐ ∆ ≤─

⅜ ⅎ╢╟℮⌐∆╢⁹ 
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4.2.2  ─ ₒ ה ₓ 

 

⁸ │⁸ ─ CIM ⸗♦ꜟ─ ╩ ╕ⅎ⁸CIM ⸗♦ꜟ ⁸ ─

⌐ ∆╢ ╩ ℮⁹ 

⌐ ⅎ≡⁸ ╩ ∆╢ ⌐│⁸ ─ ─╙≤≢ CIM ⸗♦ꜟ╩ ∆

╢↓≤⌐╟╡⁸ ⅜ ─√╘⌐ ∆╢↓≤⅜ ≢⅝╢⁹ 

 

 

CIMה ⸗♦ꜟ─  

ה ─ CIM ⸗♦ꜟ─ ה ─ ⁸  

 ₈ ⅝ ₉─ │⁸CIM ⸗♦ꜟ─ ⁸  

ה ⌐⅔↑╢ ─ ⁸  

ה ⁸ ♁ⱨ♩ ┘Ᵽכ☺ꜛfi⁸ ⱨ□▬ꜟ ⁸ ─  

 

⌐⅔↑╢ ⌐≈™≡│⁸₈4.5 ⸗♦ꜟ┼─ ─ ₒ ₉x╩ ∆╢⁹ 

│₈5.2 ≢─ ₒ ה ₉x╩ ⌐⁸ ה ≢ ⇔√

CIM ⸗♦ꜟ╩ ≢≥─╟℮⌐ ∆╢⅛╩ ⌐ ─ ⁸ ⌐ ∂≡ ≢

⇔≡⅔ↄ═⅝ ╩ ⌐ ≢⅝╢╟℮⌐∆╢⁹ 

 

╕√⁸₈CIM ⸗♦ꜟ ה  ─₉♩כ◦ ⌐⁸ ╩

∆╢⁹₈CIM ⸗♦ꜟ ה  ⁸│≡™≈⌐₉♩כ◦ ●▬♪ꜝ▬fi₈    CIM

⸗♦ꜟ ה  ╩₉♩כ◦ ⁹ 

 

─ ⌐≈™≡│⁸₈3.2.2 ─ ₒ ה ₉x╩ ⌐∆╢⁹ 

 

4.2.3  CIM ─ ה ₒ ₓ 

 

│⁸ ─ ⌐ ≠⅝⁸CIM ⌐№√∫≡─ ╩₈CIM ₉

⌐ ⇔ ⁸ ⌐ ∆ ╢ ╙ ─ ≤ ∆ ╢ ⁹ ⌐ ⇔ ≡ ₈ CIM ₉

(http://www.mlit.go.jp/sogoseisaku/constplan/sosei_constplan_tk_000031.html )╩ ≤∆╢⁹ 

╕√⁸ ⌐╟╡ ⅛╠ ↕╣√ ⁸╕√│ ⌐╟╢ ⌐╟╢

⌐≈™≡ ∑≡ ∆╢⁹ 

⁸CIM ─ ⌐ ⅜ ∂√ │⁸₈CIM ₉╩ ⇔⁸

⌐ ∆╢⁹ 

 

4.2.4  CIM ─ ₒ ₓ 

 

♃כ♦⁸│ ⅜ ⌂ ⁸ 3 CAD ─♁ⱨ♩►▼▪ ┘ ⌂Ɽ♁◖

fi ─Ɫכ♪►▼▪ ─ ╩ ℮⁹ 
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4.3  CIM⸗♦ꜟ─♦כ♃ ₒ ה ₓ 

 

⌐⅔™≡ CIM ⸗♦ꜟ─ ♃כ♦─ ╩ ℮↓≤≢₈ ─ ₉₈

⌐⅔↑╢ ─ ₉₈ ─◖Ⱶꜙ♬◔כ◦ꜛfi─ ₉₈ ─ ₉─

⅜ ↕╣╢⁹ 

↓─√╘⁸ ≢ CIM ♃כ♦─ꜟ♦⸗ ╩ ℮ ⌐│⁸ │⁸ ⅜ ◦

☻♥ⱶ ╩ ⇔≡ CIM ⸗♦ꜟ ⌂ ⅜ ⌂ ╩ ∆╢╙─≤⇔⁸ ⌐╟╢

⌂ CIM ⸗♦ꜟ─ ╩ ∆╢╙─≤∆╢⁹∕─ ⁸ ≢─ CIM ⸗♦ꜟ─ ╛♁ⱨ

♩►▼▪─ ⌐≈™≡ ⌐ ─ ⁸∕─ ⌐ ∂≡ ╩ ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ◦☻♥ⱶ ╩ ™╢ ⌐│⁸ ☿◐ꜙꜞ♥▫ⱳꜞ◦כ─ ⌐

⇔≡™╢₈ ⌐⅔↑╢ ─ ◦☻♥ⱶ Rev.5.0 ₉⌐ ⇔√◦☻

♥ⱶ╩ ™╢↓≤≤∆╢⁹ 

╕√⁸ ה │⁸ ™⌐ ∆╢ ─ ⁸ ↨╪⁸∕─ ☿◐ꜙꜞ♥▫ ⅜

⇔⌂™╟℮ ∆╢⁹ 
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4.4  CIM⸗♦ꜟ─ ₒ ה ₓ 

 

│⁸ ≤─ ╩ ╕ⅎ⁸CIM ⸗♦ꜟ ─ ╩ ℮⁹ 

 

ה ⁸ ─ ⌐ ℮⸗♦ꜟ─ ─  

ה ⌐╟╢ ⸗♦ꜟ─   

 

23 ⌐╟╢ ⸗♦ꜟ 

  

  

 

 
UAV β1 UAV  

  

  

 
  

 

250  β2 3 

 

 

4 /  

100 / β2 5 6 
0.1m β4 

 
/ICON/CIM/CIM_MODEL/SURFACE_MODEL/ 

β7 

/ICON/CIM/CIM_MODEL/SURFACE_MODEL/TEXTURE/ 

β7 

 

β1           

β2 UAV  76   250  

β3  404          250  

β4  291     

β5   1-3-1  

       

β6   1-3-1  

       

β7 CIM         CIM  

 

 
3  
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ₒ ─ ╕≢⌐⸗♦ꜟ ⅜ ⌂╙─ₓ 

ⱶ♄ה ה ⇔ ⁸ ⁸ ה ⁸  

ה ⁸ ⁸ ꜟⱩכ◔⁸ ⁸◄꜠ⱬכ♃◦ꜗⱨ♩⁸ ⁸

Ɽ▬ⱪ◒כꜞfi◓  

ה (♩fiⱠꜟ⁸ ה )⁸  

ה ⁸  

ה ◓fi◓ꜝ►♅fiꜛ◦כ♦ꜞ♁fi◓ꜝ►♅fi◓⁸◖fi♥כ◌  

ה ⌐ ⌂ ⁸ ⁸  

 

ₒ ₓ 

ⱶ⌐⅔™≡│⁸♄ה ≢⁸ ╛ ⁸ ⁸ ⁸

⅜ ↕╣╢↓≤⅛╠⁸CIM ⸗♦ꜟ─ ⸗♦ꜟ─ ╛ ─ ╗ ╛

∕─ ⌐≈™≡╙⁸ ⁸ ┘ ─ ≢⁸ ⇔⁸

⇔≡⅔ↄ ⅜№╢⁹ 

ה ⌐ ⅎ⁸ ⌐⅔™≡⁸ ─ ⅜ ∂⁸↓╣⌐ ™ ⁸ ⅜ ↕

╣╢ ⌐│⁸ ─ ≤╙ CIM ⸗♦ꜟ─ ╛ ╩ ⇔≡⅔ↄ

⅜№╢⁹ 
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4.5  ⸗♦ꜟ┼─ ─ ₒ ₓ 

 

│⁸ ≤─ ╩ ╕ⅎ⁸ ≢ ⇔√ CIM ⸗♦ꜟ⌐ ─ ─

╩ ∆╢⁹ 

 

1 ─  

30 ⅛╠─ ─ │⁸₈3 ⸗♦ꜟ⌐ ∆╢ ₉ ┘₈3 ⸗♦

ꜟ⅛╠ ∆╢ ₉⅜№╢⁹ │₈1.4 ─ ₉╩ ⁹ 

 

2 ∆╢  

≢⁸CIM ⸗♦ꜟ⌐ ⇔≡ ∆═⅝ │ ─ ─ ⌐ ≤⌂╢⁹ 

ᵑ ⌐ ⅜ CIM ⸗♦ꜟ⌐ ↕╣√ ╩ ⇔≡ ╩ ∆╢  

≢ ≤⌂╢ ╛ ⅝ ⌂≥─◖fi◒ꜞכ♩ ─└┘ ╣

─ │⁸ ─╒⅛⁸⸗♦ꜟ ⌐╟╢ ╙ ≢№╢⁹  

ᵒ ⅜ ≢ ⌂ ─ ╩ ∆╢  

╕√⁸ ─ CIM ⸗♦ꜟ╩ ∆╢↓≤╙ ⅎ╠╣╢√╘⁸ ─ CIM ⸗♦ꜟ

⌐ ⇔╛∆™ ≢⁸ ─ ╩ ∆╢ ⅜№╢⁹ 

─ ─ │ ─ ≢ ⇔≡™╢ ₈  27 4

₉  ─₈ ┘ ₉ ≥╕╡≥─♃כ♦⁸⇔≥

╘ ⌐≈™≡╙ ─ ╩ ⌐∆╢⁹ 

 

ₒ ₓ 

≢ ↕╣√♄ⱶ⸗♦ꜟ╩ ⅜ ╩ ⇔⸗♦ꜟ⌐ ⇔ ≥ꜟכ♠

⇔≡ ∆╢⁹ ∆╢↓≤⌐╟╡⁸ ─ ⌐ ∆╢ ⌂ ⌐≈™≡│⁸⸗♦

ꜟ┼─ ≤⇔≡ ⇔⁸ ∆╢⁹ 

╕√⁸ ─ ╛ ⁸ ╩ ╗ ─ ⌂ ⅜№╣┌⁸

─ ≢⁸ ⌐ ∆╢ ╛ ─ ╩ ⇔ ≤⇔≡ ∆╢⁹ 

⌐⅔↑╢ ⌐≈™≡│⁸ ╩ ∆╢ ─ ⌐⌂╢─≢⁸∕

─ ─ ╩ ≤⇔≡ ∆╢⁹∕─ ⌐│⁸ ⌐≈™≡│⁸ ≢ √

⌐ ⇔√ ╛ ≢№╢↓≤⅜╦⅛╢╟℮⌂ ⅜ ≢№╢⁹ 

CIM ⸗♦ꜟ⌐ ⇔√ ⅜ │ ≢ ⅎ╠╣⌂™╟℮⌂☿◐ꜙꜞ♥▫ כ♦╛

♃─ ─ ╙ ∂╢ ⅜№╢⁹ 

℮ │⁸₈ 27 ₉ ₈ 1 1-1-23 

₉⌐ ∆╢ ─ ⌐╟∫≡ ∆╢ ─℮∟⁸ ⌐ ↕╣≡™╢₈

─ ₉⌐ ≠™≡ ↕╣√ ╩ ≤∆╢⁹ 

⌐│⁸ ⁸ ⁸ ⅜ ╕╣╢⁹ 

│⁸₈ 27 3 ₉ ⌐╟╡ ⇔ ∆╢⁹

⌐ ⅛⅛╦╠⌂™ ≢№∫≡╙⁸ ─ ┘ ⁸ ≢⅝⌂™ ⌐≈

™≡│⁸ ⌐ ∆╢⁹ 
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ₒ ≢─ CIM⸗♦ꜟ ─  ⱦꜞ♥▫ₓ◘כ꜠♩≥

Ợ ◖fi◒ꜞכ♩♄ⱶ ≤  

ₒ ₓ 

3ה  ⸗♦ꜟ│ Ⱪ꜡♇◒↔≤⌐ ⅝⁸∕╣╠╩ ╖ ⌡√ ≤⌂∫≡™╢⁹ 

3ה ⸗♦ꜟ┼─ ─ ─♃▬Ⱶfi◓│⁸ ⌡◖fi◒ꜞכ♩─ ≥ꜟכꜙ☺◔☻ ⇔⁸

Ⱪ꜡♇◒─ ⁸ ≢ ∆╢⁹ 

ה Ⱪ꜡♇◒│ 3 ⌐ ↕╣≡⅔╡ CIM ⸗♦ꜟ│ ≢ ⅛╣≡™╢⅜⁸

─ ─√╘⁸₃ꜞⱨ♩ ỏⱩ꜡♇◒≤ ∆╢↓≤⅜ ≢№╢⁹ 

β ◖fi◒ꜞכ♩♄ⱶ│ ⌐ ≢ ↕╣╢Ⱪ꜡♇◒≤ ↕ ─ꜞⱨ♩ ⌐╟

╡ ↕╣╢⁹∕─ ≢⁸ ↔≤─ ≢ Ⱪ꜡♇◒ ≢ │

↕╣╢↓≤⅜ ™⁹ 

CIMה ⸗♦ꜟ⌐ ↕╣╢ │ Ɑכ☺⌐ ─╟℮⌐⁸₈  27 4

₉  1 1-1-23 ⌐ ─₈ ─ ₉⌐ ≠™≡

↕╣√ ╩ ≤∆╢⅜⁸↓╣╠⌐ ⅎ≡⁸ ⅜ ⌐ ⇔≡™╢ ╙ ⇔≡™

╢⁹ 

  

♩כꜞ◒fi◖ה ♃כ♦ ☻ꜝfiⱪ⁸  ╒⅛   

ה ה    ♃כ♦  

ה ה  ♃כ♦ ♃כ♦ ⁸  ╒⅛  

 

 

 

 

 

 

 

 

 

 

 

 12 ♄ⱶ CIM⸗♦ꜟ┼─ ─ ─  

2015  CIM CIM♄ⱶ CIM-WG 3  

ₒ ₓ 

♩כꜞ◒fi◖ה   

⇔√Ⱪ꜡♇◒╩ ⇔⁸ ─ ≢ ⇔√◖fi◒ꜞכ♩─ ╩ ∆╢⁹ 

⌐ ∂≡⁸◖fi◒ꜞכ♩─ ↔≤─ ╩ ∆╢⁹ 

ה  ─  

   ≤ ≤─ ╩ ⇔≡⁸ ≢─ ╩♅▼♇◒∆╢⁹ 

ה  ≢ ∆╢√╘⌐⁸ ≤ ╩ ⌐ ∆╢⁹ 



 

 71 

 

Ợ꜡♇◒ⱨ▫ꜟ♄ⱶ ≤  

ₒ ₓ 

3ה  ⸗♦ꜟ│⁸ ─ ↔≤⌐ ⌐₈꜡♇◒( ) ⱨ▫ꜟ♃ ◖▪( ) ⱨ

▫ꜟ♃ ꜡♇◒( )₉─╟℮⌐ ⇔≡ ∆╢⁹ 

GNSSה  ⇔ ◦☻♥ⱶ╛ ◦☻♥ⱶ⌐╟╢ ╩ CIM ⸗♦ꜟ⌐ ╡ ╖⁸♦

╩♃כ ⇔≡™╢⁹ ◦☻♥ⱶ⌐╟╢♦כ♃│ GNSS⌐╟╢ ⅜♃כ♦ ≤⌂∫≡⅔╡⁸CIM

⸗♦ꜟ⅜ ∆╢ ≤ ∆╢↓≤≢⁸ ⌐ CIM ⸗♦ꜟ⌐ ↕╣╢⁹ 

─ⱨ▫ꜟ♄ⱶ◒♇꜡ה  │ ≤ ⇔≡⅔╡⁸1≈─ ─ ⇔ ( )╩

≤⇔⁸ ⌐ ╖ ⌡╢₈ ₉ ⅜ ≤⌂∫≡™╢⁹1≈─ ⇔( ) ⌐

⇔≡⁸ ╛ ─ ⅜ ≠↑╠╣⁸CIM ⸗♦ꜟ⌐ ↕╣╢⁹ 

CIMה ⸗♦ꜟ⌐ ↕╣╢ │ Ɑכ☺⌐ ─╟℮⌐⁸₈  27 4

₉  ₈ 1 1-1-23 ₉⌐ ─₈ ─ ₉⌐ ≠™

≡ ↕╣√ ╩ ≤∆╢⅜⁸↓╣╠⌐ ⅎ≡⁸ ⅜ ⌐ ⇔≡™╢ ╙ ⇔

≡™╢⁹ 

  

ה ♃כ♦ ⁸ ♃כ♦   ╒⅛  

⅛╒   ♃כ♦   

ה  ♃כ♦

ה  

ה ♃כ♦ ⁸  ╒⅛  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 13 ICT≤ CIM─ ─▬ⱷכ☺ 

₈2016 CIM ₉ 
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ה 14  ─  

₈2016 CIM ₉ 

ₒ ₓ 

ה  ╡ ≡  

⇔√ ╩♃כ♦─ ⇔⁸ ↔≤─ ╩ ∆╢⁹ 

ה  ╡ ≡ ─  

   ⇔√ ╩♃כ♦─ ⇔⁸ ⇔√ ─ ─Ᵽꜝ♠◐╩ ∆╢⁹ 

ה  ─  

   ╡ ≡ ≤ ≤─ ╩ ⇔≡⁸ ≢─ ╩♅▼♇◒∆╢⁹ 

ה  ≢ ∆╢√╘⌐⁸ ≤ ╩ ⌐ ∆╢⁹ 
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4.6  ┼─ ₒ ₓ 

 

─ ⌐⅔™≡⁸ ╛ⱪכ♥─ ⌐╟╢ ⌐ ⅎ⁸♩כ♥☻ꜟ♃כ◦ꜛfi TS ⁸

כ♫ꜗ◐☻כ◙כ꜠ LS ⁸ ─ ╩ ™√ ⅜ ╘╠╣

≡™╢⁹ 

↓╣╠─ ⌐╟╡ ╠╣╢ ╩♃כ♦ 3 ≥♃כ♦ ∆╢↓≤≢⁸╟╡ ⌂

≤≤╙⌐⁸ ─ ⅜ ↕╣╢⁹ 
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ה  4.7 ┼─ ₒ ₓ 

 

ה ⌐⅔™≡│⁸ ⁸ ─ ICT ╩ ∆╢↓≤≢⁸ ה ─

⁸ ─ ⅜ ↕╣╢⁹ 

╕√⁸CIM ⸗♦ꜟ╩ ⇔⁸♃Ⱪ꜠♇♩ ⌐╟╢ ╛⁸ ◦☻♥ⱶ⌐╟╢

╩ ∆╢↓≤≢⁸ ⌂╢ ⅜ ↕╣╢⁹ 
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4.8  ─  

 

4.8.1  ─ ₒ ₓ 

 

│⁸ ─ ╩ ∆╢⁹ 

 

ᵑ CIM ⸗♦ꜟ 

⇔√ CIM ⸗♦ꜟ╩ ─ ⌐ ⅎ≡ ≤⇔≡ ∆╢⁹ 

┼─ ⌂ ⅞╩ ℮√╘⁸ ≢ CIM ⸗♦ꜟ ╩ ⇔⌂⅛∫√

≢╙⁸ ╩ √⌐ ⇔⌂⅛∫√ ≢╙⁸ ─ CIM ⸗♦ꜟ╩ ⁸

⌐ ∆╢⁹ 

 ᵒ CIM ⸗♦ꜟ  ♩כ◦◒♇▼♅

≢ ⇔√ CIM ⸗♦ꜟ─ ⁸ ⁸ ╛ 2 ─ ≤

─ ⌐≈™≡⁸₈CIM ⸗♦ꜟ ⌐₉♩כ◦◒♇▼♅ ≠ↄ♅▼♇◒╩ ™⁸ ╩

∆╢⁹ 

 ᵓ CIM ⸗♦ꜟ ה   ♩כ◦

⌐⁸CIM ⸗♦ꜟ─ ┘ ─ ╛⁸ ⌐ ⅝ ←√╘─

╩ ∆╢⁹ 

₈CIM ⸗♦ꜟ ה  ⁸│≡™≈⌐₉♩כ◦ ●▬♪ꜝ▬fi₈    CIM

⸗♦ꜟ ה  ╩₉♩כ◦ ⁹ 

 ᵔ CIM ⁸CIM ⁸CIM  

₈CIM ₉⁸₈CIM ₉⌐ ≠⅝⁸CIM ╩ ⇔√ ╩₈CIM

₉ ∆╢⁹ 

 ᵕ ∕─  

   ⌐ ∂≡⁸∕─ ─ CIM ⸗♦ꜟ ⌐ ∆╢ ⁸ ╩ ∆╢⁹ 

 

│⁸ ●▬♪ꜝ▬fi  1  ₈1.5 CIM ⸗♦ꜟ─ ₉ ┘ ─ ⅝╩

⁹ 

₈CIMה ⌐⅔↑╢ ─ ⅝( ) 5 ₉ 

 

⌂⅔⁸ │⁸ ⌐ →╢ CIM ⸗♦ꜟ─№╡ ≤⇔≡─ ≢№╢⁹ 

CIMה ⸗♦ꜟ─ ⌐ √∫≡│⁸∆═≡─⸗♦ꜟ╩ ⇔≡ ∆╢─≢│⌂ↄ⁸ ⸗

♦ꜟ│ ↄ⇔≡⅔™≡⁸ ≡∑↕◒fiꜞ╩♃כ♦≢ ⌐ ↄ╟℮⌂ ╖⅜╟™⁹ 

ה ∞↑≢⌂ↄ ה ─ ─ ≢ ↕╣√ ╒⅛

╙ ≤⇔≡ ≢№╢⁹ 
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4.8.2  ─ ה ₒ ה ₓ 

 

│⁸CIM ⸗♦ꜟ╩ ╗ ╩ ⌐ ∆╢⁹ 

│⁸ ─ ⌐ ⇔⁸ ─ 2 ⌐ ⅎ⁸ ↕╣√ CIM ⸗♦ꜟ╛ CIM

⸗♦ꜟ─♅▼♇◒ CIM ⸗♦ꜟ ♩כ◦◒♇▼♅ ⁸CIM ╙ ╘≡ ╩ ℮⁹ 

 

│⁸ ─ ⅝╩ ⁹ 

₈CIMה ⌐⅔↑╢ ─ ⅝( ) 5 ₉ 
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5   
 

♄ⱶ─ ⁸ ≤ ╩ ∂≡ ╠╣√ │⁸ ⌐╟∫≡⁸CIM ⸗♦ꜟ╩ ⌐

⌐ ⌐ ↕╣╢↓≤⅜ ≢№╢⁹₈5.1 CIM ⸗♦ꜟ─ ─ ₒ ₉x

≢│⁸♄ⱶ─ ⌐ ╦╢ ⅎ ─ ⅔╟┘⁸ ⌐ ↑ ╟╡ ⅝

⅜╣╢ CIM ⸗♦ꜟ─ ⌐≈™≡ ╡╕≤╘√⁹₈5.2 ≢─ ₒ ה ₉x

≢│⁸♄ⱶ CIM ─ ⱨ꜡כ ╩ ⇔⁸CIM ⸗♦ꜟ─ ⌂╠┘⌐⁸ ╛

⌐⅔™≡CIM ⸗♦ꜟ╩ ™╢↓≤≢ ╩ ≢⅝╢≤ ⅎ╠╣╢ ─ ╩

≤⇔≡ ╡╕≤╘√⁹ 

●▬♪ꜝ▬fi≢│⁸ ⁸ ⅝⁸ ⁸

⅔╟┘ ⁸↓╣╠─ ─√╘─ ה ╩ ≤∆╢⁹⌂⅔⁸ ⁸

⌐≈™≡│⁸ ╩ ∫≡™╢√╘⁸ ─ ╩ ⇔≡™╢⁹ 

 

 

5.1  CIM⸗♦ꜟ─ ─ ₒ ₓ 

 

5.1.1  ♄ⱶ ─  

 

1 ♄ⱶ ─  

♄ⱶ─ │⁸ ⁸ ⁸ ⁸ ─ ⌂ ⌐

ⅎ⁸ ─ ╛ ⁸ ╙ ≤⇔≡⅔╡⁸↕╠⌐ ╩ ∆╢√╘─ ╩ ℮⌂

≥⁸№╠╝╢ ╩ ⇔≡ ℮╙─≢№╢⁹ 

 

 15 ♄ⱶ─  

₈♄ⱶ ה  ≡™≈⌐   H26.9.10 P.1₉ 

ẉ ̸

̭
̸

Њ ̸ ▒Ҙ

ὄЋ ͪ ẉ ‴
ѝ ͔ ʣ ⱳ ͪЋᾍ ὕ

ѝ ͔

ͪЋᾍ

͔ ὑ ֻ

ᶽ ρ ͬ ρ ʹ ᾍ Ҙ
ρ ק ᾍ ḭ ᾍ ͪЋᾍ ᾍ

‴ ₡ ᷂

‴ ֗ Ḹ ֛ ḭ ṑ
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2 ♄ⱶ ─  

⌂♄ⱶ─ │⁸ ⁸ ⁸ ⁸ ⁸ ה

⁸∕─ ─ ⅛╠ ↕╣≡™╢⁹↓╣╠│⁸ ∆╢ ₁─ ∞↑≢⌂ↄ⁸∕╣╠⅜

∆╢ ≤⇔≡ ⌂ ⅜ ≢⅝╢╟℮⁸ ╩ ∆╢⁹ 

 

 

 16 ♄ⱶ ─  

₈♄ⱶ ה  ≡™≈⌐   H26.9.10 P.2₉ 

 

3 ♄ⱶ─ ה  

⌐ ∆╟℮⌐⁸♄ⱶ⌐⅔↑╢ ה │⁸♄ⱶ ⅜ ∆╢♄ⱶ ⌐⅔↑╢

≤♄ⱶ ─ ⅜ ∆╢ ⌐ ↕╣╢⁹∕─℮∟⁸♄ⱶ ⌐⅔↑╢

│⁸ 30 ↔≤─♄ⱶ ≤ ⌐ ↑╠╣╢⁹ ⌐ ╦╣╢ ≤

╛ ⌐ ╦╣╢ ╩ ∑≡ ≤™℮⁹╕√⁸♄ⱶ ⌐⅔↑╢ │ 3

↔≤⌐ ⅜ ╦╣≡™╢⁹ 

 

 17 ♄ⱶ⌐⅔↑╢ ה ─  

₈♄ⱶ ה ה     H25.10 P.3₉ 




































