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⁸◖fiⱧꜙכ♃╛ ⌂≥─ ≢ ⌂ ╩ ⌐⁸ ≢╙↓╣

╠─ ╩ ⇔⁸ ⌂ ◦☻♥ⱶ─ ה ─ ⌐╟╡⁸

⅛╠ ה ┼⁸∕⇔≡╟╡ ⌂ ┼≤ ⇔≡™ↄ↓≤⅜ ↕╣≡™╢⁹ 

 ≢│⁸↓─╟℮⌂ ─ ⁸ ╩ ⌐ ⇔ ⌂ ─ ╩

╢↓≤⌐╟╡⁸ ─ ╩ ╢ ◦☻♥ⱶ≢№╢ ⌐≈™≡⁸∕─ ╩ ╢

√╘ ≢ ↕╣╢ ╩ ⇔⁸ 20 ⌐│ ╩

⇔ ╩ ╢≤≤╙⌐⁸ ⌐ ↑√ ⌐ ╡ ╪≢™╢≤↓╤≢№╢⁹ 

 │⁸ ─ ⌐╟╡ ה ⌂ ╩ ∆╢╙─≢№╡⁸

⌐⅔™≡│⁸ ─♃כ♦ ⌂ ╩ ≤∆╢╙─≢№╢⁹∕─√╘⁸ ⌐

⅔™≡│ ╟╡╙ ↄ─ ≢ ⅜ ≤⌂╡⁸↓╣╕≢ ─ ⅜ ↕╣╢⁹ 

⌐⅔™≡│⁸ ∆╢ ⌐№∫≡│⁸ ─♃כ♦ ♥ꜞⱦ◘כ꜠♩╡╟⌐

▫⅜ ↕╣╢≤≤╙⌐⁸ ─ ♃כ♦╛ ─ ה ─ ⌐ ╢ ─ ⅜

≤⌂╢⁹╕√⁸ ⌐⅔™≡│⁸ ─ ⌐╟╢ ⅜ ─♃כ♦ ♅

▼♇◒ ≢ ≤⌂╢╒⅛⁸ ⌐╟╢ ה ─ ─ ⌐≈™≡╙

─ ♅▼♇◒⅜ ≤⌂╢⌂≥─ ⅜ ↕╣╢⁹ 

│⁸ ה ╩ ™√ ─ ╘ ╩ ⇔ ╩ ℮ ⌐ ⌂

⌐≈™≡⁸≤╡╕≤╘√╙─≢№╢⁹ 

ה ╩ ™√ ─ ╘ │⁸ ─ ╘√ ─ ╛ ╩ ⌐

∆╢ ╩⁸ ─ ⌐⅔™≡ ─ ╘ ╩ ∆╢ ╕⅝ ⇔

⁸ ╘ ⁸ ╘ ╩ ⇔⁸ ≢│∕─ ⌐ ≠⅝⁸╕⅝ ⇔ ─ ⌂

⁸ ╘ ─ ╩ ∫≡™ↄ ⌐∆╢↓≤≢⁸ ─ ╛ ─

⌐ ⅎ⁸ ╘ ─ ⌐╟╢ ⅜ ╠╣╢╙─≢№╢⁹ 

╩ ™√ ─ ⌐№√∫≡│⁸ ─ ⁸ ╩╟ↄ ∆╢≤≤╙⌐⁸

─ ⌐⅔™≡│⁸ ה ⌐ ⇔√ ╩ ⇔ ─ ⌂ ┘

╩ ℮≤≤╙⌐⁸ ⌂ ─ ≢ ╩ ℮╙─≤∆╢⁹ 

⁸ ╛☼כ♬─ ─ ⌐ ⇔⁸ ⌂╢ ─ ⅜ ↕╣⁸∕─

⁸ ⌐≈™≡╙ ↕╣√ ה ⌐ ╦∑≡ ╩ ℮↓≤≤⇔≡™╢⁹ 

⌂⅔⁸ │⁸ ⅜ ℮ ה ⌐ ∆╢ ≤ ∑≡ ⇔≡⅔╡⁸ ה ⌐≈

™≡│⁸ ה ╩ ™√ ─ ╘ ─ ה ╩ ⇔≡™√∞⅝√™⁹ 
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.     

 │ ┘ ⌐⅔™≡⁸ │ ╩ ™≡ ─ ╘

╩ ℮ ─◦☻♥ⱶ─ ⌂ ╡ ™╛ ♃כ♦┘ ⁸ ╘ ─

╩ ╘╢↓≤╩ ≤∆╢⁹ 

 ₒ ₓ 

≢│⁸ ה ╩ ™√ ─ ╘ ◦☻♥ⱶ⌐ ∆╢↓╣╕≢─

─ ╩ ╕ⅎ⁸∕╣∙╣─◦☻♥ⱶ─ ⌂ ╡ ™ ╛ ┘ ⌐╟╢

╩ ⇔⁸╕√⁸◦☻♥ⱶ─ ╩ ♃כ♦√⇔ ┘⌐╕⅝ ⇔ ⁸ ╘

┘ ╘ ─ ה ╩ ⇔√⁹ 

─ ┘ ⌐╟╢ ─ │⁸ ╘ ─ ╩ ⇔⁸

─ ╩ ╘ ≢ ∆╢╙─≢№╢⅜⁸↓╣╠─ │ ™ ╩ ─ ≢ ↕∑

≡⅔╡⁸╕√ ≢⅝╢ ─ ⅜⁸ ≢│ 53mm╕≢⁸ ≢│ 100mm

╕≢⅜ ≤⌂∫≡™╢⁹ 

    ⁸ ה ╩ ™√ ─ ╘ ◦☻♥ⱶ⌐╟╢ │⁸ ─

╩ ∆╢╙─≢│⌂ↄ⁸ ⌐ ╩ ™⁸ ⌂╕⅝ ⇔ ≤ ╘ ╩

⇔⁸ ⌐⅔™≡ ≤ ⅜ ⌐ ↕╣√↓≤╩ ∆╢ ≢⁸ ≤

⌐○Ɑ꜠כ♃⅜ Ɽ♁◖fi─⸗♬♃≢ ╘ ╩ ∆╢↓≤⌐╟╡⁸ ─

╘ ╩ ∆╢↓≤⅜≢⅝╢⁹ ⅎ≡↓╣╕≢ ⌂ ⅜ ⇔⅛∫√

╘ ⌐╟╢ ⅜≢⅝⌂™ ⌐ ⇔≡╙ ⌂ ⇔√ ≢ ≢⅝╢↓≤╛

⌂Ⱶ☻⅜ ⌂ↄ⁸ ⌂ ╘⅜≢⅝╢⌂≥─ ╙ ⇔≡™╢⁹ 

─ⱷꜞ♇♩╩ 1.1 ⌐⁸ ─ ≤─ ⌐≈™≡─ ╩ 1.2 ⌐ ∆⁹  

 

─ ─ ╘ ◦☻♥ⱶ ↕╣╢

≤

◦☻♥ⱶ─
ה ─

ה ─

ה
ה

ה ─ ⁸
ה ─╕⅝ ⇔ ─ │

─ ╘ ─ ╘
ה ╘

ה ╘ ─ ♃כ♦

ה ╘ ─
ₒה ₓ ⌐╟╢
ₒה ₓ ⌐╟╢

⅝╕ה ⇔ ╛ ╘
─
ה ⌂╕⅝ ⇔ ╛ ╘

─
ה ╘ ─ ⌐╟╢

╩

◦☻♥ⱶ⌐╟╢
ה ─
ה ─ ≤⇔≡⁸

╩

─ ⌐╟╢⁸
≢ ⌂ ─

≤ ╖ ⇔ ≤─
─ ⅜

─ ⌂
⅝╕ה ⇔
ה ╘ ╘
╕⅝ ⇔ ╛ ╘ ─

─ ⅜

Ợ◦☻♥ⱶ ─
Ợ◦☻♥ⱶ ─

Ợ ה ─
Ợ ꜞⱦ◘כ꜠♩─
♥▫

Ợ ─
Ợ ─

⌂╕⅝ ⇔
─ ─

Ợ ─ /

 
1.1  ≢─ ⌐╟╢ⱷꜞ♇♩ 
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─ ⌐╟╢

─ ─

(╕⅝ ⇔
╘ )─

≤⌂╢ ╘ ─

─

╕⅝ ⇔

─
( ─ ⁸ )

╘
⌂ ╘ ─

( (כ♃fi►◌ה

─

ה ─

⌂╕⅝ ⇔ ─
200 ⌐ ─

─ ─

(╕⅝ ⇔

╘ )─
≤⌂╢ ╘ ─
◦☻♥ⱶ

◦☻♥ⱶ─

─

╕⅝ ⇔

─
( ─ ⁸ )

╘

( ≤⇔≡ 31 )

⌂ ╘ ─
( (כ♃♬⸗

─

─

ה ─
ה

⌂╕⅝ ⇔ ─
(200 ⌐ ─ │

╘ ─ )
( ♃כ♦ )

ⱷꜞ♇♩
╘ ─
⌐╟╢ ≤╕⅝

⇔ ─ ╩

ⱷꜞ♇♩
⌂ ╘ ⌐

╟╢

ⱷꜞ♇♩
─ ⌐╟╢ ╛

─

ⱷꜞ♇♩

⌂ ╘

⌐╟╢○Ɑ꜠כ♃─

≤ ─

◦☻♥ⱶ─

◦☻♥ⱶ ⌐ ∆╢

⁸ ⁸ ─

─ ┼── ┼─

─

◦☻♥ⱶ ─
ה

 

 

1.2  ⌐⅔↑╢ ─ ≤ ≢─ ─  
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 .   ─  

 │ ┘ ⌐⅔™≡⁸ fiꜛ◦כ♥☻ꜟ♃כ♩ ⁸

≤™℮ │ ◦☻♥ⱶ ⁸ ≤™℮ ╩ ™√ ─ ╘ ⌐

∆╢⁹ 

 ₒ ₓ 

┘ ⌐⅔↑╢ ─ ╘ ⌐⅔™≡│⁸ ╛ ⅜ ≤⇔

≡ ™╠╣≡⅝√⅜⁸ ⁸ │ ╩ ™≡⁸ ─ ╘ ─ ╩

≤ ⌐ ⇔⁸↓─ ╩♃כ♦ ╘ ⌐ ⇔√Ɽ♁◖fi┼ ה ( ╘ ─

⸗♬♃ )∆╢↓≤⌐╟∫≡⁸ ─ ╩ ╘ ≢ ∆╢ ⅜ ↕╣≡

™╢⁹↓─ │⁸ ─ ╛ ─ ⁸ ⌐ ⅝ↄ ∆╢≤↓╤≤⌂∫

≡⅔╡⁸ ─ ─√╘ ╩≤╡╕≤╘√╙─≢№╢⁹ 

│⁸ ╘ ─ ╩ ה ∆╢↓≤≢⁸ ─ ≡⇔≥♃כ♦╩

⇔⁸ ─ ╘ ⅜ ╠╣╢ ╘ ─ ╩ ⌐ ℮≤≤╙⌐ ⱦ◘כ꜠♩─

ꜞ♥▫ ∆╢╙─≢№╢⁹ 

⇔√⅜∫≡⁸ ╩ ∆╢ ⁸ ─ ⌐⅔™≡⁸ ─ ╘

( JIS A 1210 AהB │ JIS A 1210  C D E ) ⅜ ╠╣╢╕⅝ ⇔

≤ ╘ ╩ ⇔≡⅔ↄ↓≤⅜ ≤⌂╢⁹ 

≢─ ╘ │ ─ (JIS A 1214)⁸№╢™│

╩ ™√ ─ ╘ ( ) ⁸ ⌐╟╢ ⅜ ≤⌂╡⁸ ─

⌐ ⇔≡│⁸ ⅜ ╘╢ ⌐╟╢⁹ 

│⁸ ─ ╘ ⌐ │ ╩ ™╢ ⌐⁸∕╣∙╣─◦☻♥ⱶ─

≈ ╩ ⌐ ↕∑╢√╘⁸◦☻♥ⱶ─ ⌂ ╡ ™ ╛ כ♦┘

♃ ⁸ ╘ ─ ⌐≈™≡ ⇔≡™╢⁹ 

─ ╘ ⌐ │ ╩ ™╢ ─ ⌂ ╩⁸ 1.1 ⌐ ∆⁹

─ ⌐│⁸ 1.1 ─ ╩ ∆╢⅛≥℮⅛⌐≈™≡─ ─ ה ⅜ ≢

№╡⁸ ⇔⌂™ ⌐│ ─ ─ ╩ ∆╢⁹ 

╩ ™√ ─⁸ ─ ≤─ ╩⁸ 1.2 ⌐ ∆⁹ ⌐ ≠

ↄ ─ ┘ ─ⱨ꜡⁸╩כ 1.3 ⌐ ∆⁹ 

⌐ ⇔≡│⁸ ─ ╩ ∆╢⁹ 

₈ ⱴ♬ꜙ▪ꜟ₉Ν ( ) ☿fi♃כ 

₈ ₉Ν ( )  

 ┘ ⁸ ─ │ ╩ ⁹ 

 ≢ ╡ ℮ │⁸GPS( )⁸GLONASS()⁸GALILEO(EU)⁸ QZSS( )⌂≥⁸

╩ ⇔√ ◦☻♥ⱶ─ ≤⇔≡ ∆╢⁹ 

 ≢ ╡ ℮ │⁸ ∆╢ ╘ ─ ╩ ⌐

∆╢ ⅜№╢√╘⁸ꜞ▪ꜟ♃▬ⱶ◐Ⱡⱴ♥▫♇◒(RTK) ┘ ╩

≤∆╢⁹ 

 ╘ ─ ♃כ♦⅜ ↕╣╢⅜⁸ ─ ≢№╡↓╣╩╙∫≡

─ ╩∆╢╙─≢│⌂™⁹ 
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1.1 ⌐╟╢ ╘ ⌐ │ ╩ ™╢↓≤⅜ ⌂  

⌂    

ᵑ ┘ ─ ≢№╢↓≤⁹  

ᵒ ╘ │Ⱪꜟ♪⁸ꜝכ꜡ꜘ▬♃⁸◙כ ꜝכ꜡

┘∕╣╠⌐ ∏╢╙─≢№╢↓≤⁹ 
]ה . ( Ɑכ☺) ]  

ᵓ ⌐ ↕╣╢ ╩⁸ ╘ ⌐╟∫≡ ≢⅝

╢ ≢№╢↓≤⁹ 
]ה . ( Ɑכ☺) ]  

ᵔ ⅜ ⇔⌂™ ]ה ⁹≥↓╢№≢ . ( Ɑכ☺) ]  

ᵕ ⌐⅔™≡│⁸ ⅛╠ ⱪꜞ☼ⱶ─

╩ ╢ ⅜ ™↓≤⁹ 

]ה . ( Ɑכ☺) ]  

ה ⅜◙כ꜠≥╢∆ ⇔  

ᵖ ⌐⅔™≡│⁸ ─≥↓⌐⅔™≡╙

╩♃כ♦ ≢⅝╢ ≢№╢↓≤⁹ 

]ה . ( Ɑכ☺) ]  

ה ⌐ ⅜ ╠╣⌂™ ⅜№╢ │

 

ᵗ ─ ⅜ ⇔≡╙⁸∕╣∙╣─ ⌐ ⇔≡

⌂ ╘ ⅜ ≢⅝╢↓≤⁹ 
]ה . ( Ɑכ☺) ]  

ᵘ ⅜⁸ ╘ ≢ ╘√ ─

╘ ⅜ ╠╣╢ ≢№╢↓≤⁹ 

ה ∆╢ │⁸ ─ ⅜  

]ה . ( Ɑכ☺) ]  

 

1.2  ╩ ™√ ─ ─ ≤─  

 ─  ─   

 

◦☻♥ⱶ

 
 

◦☻♥ⱶ ─

⁸  

─ ╩ ∆╢◦☻♥ⱶ─

┘ ─  

─ ⌐ ╦∑√  

 

 

─

≤ ╘ ⌐╟╢

─ ─  

  

 

╩ ≢⅝╢

╕⅝ ⇔ ⁸

╘ ─  

  
 

─

 

─ ─  

─ ─

 

  

╕⅝ ⇔ 

╕⅝ ⇔ ─ ⌐╟╢

≢ ⇔√

↕  

─™∏╣⅛─ ⌐╟╢⁹ 

ה ┘ ─

⌐♃כ♦ ╩   

ה ≢ ⇔√╕⅝ ⇔ ≤

╘ ⌐╟╢ ≢№╢

╘ ─ ╩╙∫≡⁸╕

⅝ ⇔ ╩ ⌐ ∆╢⁹ 

ה ─ ─♃כ♦

ќ ꜞⱦ◘כ꜠♩⁸

♥▫  

╘ 
╡╟⌐♃fi►◌ה

╘ ─  

◦☻♥ⱶ⌐╟╡ ─ ╘

≤⌂╢╟℮  

ה ─ ⌐╟╢○

Ɑ꜠כ♃─ ќ

─  

ה ה ╩ ⌐

ќ  

 
─ ≢  

∆╢⁸ ⇔ ⁸

╕⅝ ⇔ ⁸ ╘ ⅜ ⌂

╢ │ ∆╢⁹ 

╩ ⌂

⁸╕⅝ ⇔ ⁸ ╘

─ ≢ ∆╢↓≤⌐

╟╢ ─  
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.

.

. ⁸ . ⁸ .

.

.

.

.

.

.

.

.

.

⁷⁷ │⁸ ⌐ ≠™≡ √⌐ ∆╢

.

.

│⁸ ⅛╠ ↕╣≡™╢

( )
≢─

.

─ ─

(╕⅝ ⇔ ╘ )─
≤⌂╢ ╘ ─
◦☻♥ⱶ

◦☻♥ⱶ─

─

╕⅝ ⇔

─ ( ─ ⁸ )

╘

( ≤⇔≡ 33 )

⌂ ╘ ─ ( (כ♃♬⸗

─

─

ה ─ ה

200

( )

⌐ ∆╢ ─

⌐ ∆╢ ─

◦☻♥ⱶ─

─

⁸ ⁸ ─

─ ┼─

◦☻♥ⱶ ⌐ ∆╢

◦☻♥ⱶ ─ ה

 

 

1. 3 ⌐╟╢ ─ ┘ ─ⱨ꜡כ 
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 .    

ה   ╩ ™√ ─ ╘ ◦☻♥ⱶ─ │⁸ ╘ ≤∆╢⁹ 

⌂⅔⁸ ╩ ╘√⁸ ⌐≈™≡ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

 ₒ ₓ 

ה ╩ ™√ ─ ╘ ◦☻♥ⱶ≢│⁸ ─ ≢ ↕╣√

─ ╘ ╩ ⌐ ⇔⁸ ─ ╘ ╩ ∆╢↓≤⅜ ≤⌂╢⁹ ─ ╘ │⁸

╘ ─ ╘ ה ה ⅝╕ה ⇔ ה ╘ ⅜⁸ ─ ה

≢ ⇔√ ╡─╙─≤⌂∫≡™╢↓≤⌐╟∫≡ ↕╣╢⁹↓╣╠─ ─℮∟⁸

≈≢╙ ⇔√╙─≤ ⌂∫≡™╣┌ ─ ╘ ╩ ╠╣⌂™↓≤⌐⌂╢√╘⁸ ≡─

⌐≈™≡ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

≢─ ה │ 1.3 ─≤⅔╡≢№╢⁹ 
 

1. 3 ⌐╟╢ ה ┘∕─  

ה  ה  ─ │ ⌐ ─   

 

 ╘ ◦☻♥ⱶ⅜ ⌂ ≢№╢↓≤╩  
10 11 

Ɑכ☺ 

◦☻♥ⱶ  

─  

ה ─ ⌐ ⅜ ⌂™ ≢№╢↓≤╩  

─ ⁸ ≢ ⅛╠ ⱪꜞ☼ⱶ┼─

⅜ ╠╣⌂™↓≤╩  

─ ⁸ ≢FIX ─√╘─ ⌂ ⅜

╠╣╢↓≤╩  

12 13 

Ɑכ☺ 

 
∆╢ ╘ ⌐ ⌂ ╩ ∫√ ⅜ ∫≡™╢↓≤╩

 

14 17 

Ɑכ☺ 

 ╘ ⌐ ⌂ ╩⁸◦☻♥ⱶ⅜ ⇔≡™╢↓≤╩  18Ɑכ☺ 

◦☻♥ⱶ─  

─ ╛ ∆╢ ⌐ ∂≡◦☻♥ⱶ╩ ⌐

⇔≡™╢↓≤╩  

19 22 

Ɑכ☺ 

◦☻♥ⱶ⅜ ⌐ ∆╢↓≤╩ ≢№╣┌ ≢

 

23⁸27 

Ɑכ☺ 

 
─ ─ ╩♅▼♇◒∆╢╒⅛⁸ ╘ ≢ ╠╣

╢ ╘ ⌐╟╡⁸ ─ ╘ ⅜ ╠╣╢ ─ ╩  
28Ɑכ☺ 

 

─ ─ ⌐⁸ ╘ ≤ ╘ ה

─ ╩ ╘⁸ ─ ╘ ┘ ╡ ⌐ 30cm ⅜

╠╣╢╟℮⌂╕⅝ ⇔ ┘ ╘ ╩ ∆╢≤≤╙⌐⁸

⅜ ↕╣╢ ≢│⁸ ╘ ─ ╩ ⁹ 

23 28 

Ɑכ☺ 

 

─  

⌐ ↕╣╢ ⅜⁸ŋ ≢ ⌂ ╩ ⇔√

≤ ≢№╢↓≤╩ ⁸o ─ ╘ ⅜ ╠╣╢ ─

≢№╢↓≤╩  

29Ɑכ☺ 

─╕⅝ ⇔ 

─™∏╣⅛─ ⌐╟╢⁹ 

ה ≢ ⇔√╕⅝ ⇔ ≢ ⅝ ↕╣≡™╢↓≤╩

⌐╟╡ ⁹ 

╢╟⌐ⱶ♥☻◦ה ─ ⌐╟╢ ─╕⅝

⇔ ─ ╦╡⌐⁸ ╘ ⌐ ↕╣≡™╢

⅜⁸ ⌡ ─ ╘ ↕  ─ ה │ 30cm⁸

│ 20cm ≢№╢↓≤╩  

30 31 

Ɑכ☺ 

╘ 
◦☻♥ⱶ⌐╟╡ ⸗♬♃≢ꜞ▪ꜟ♃▬ⱶ⌐ ⇔⁸ ≢

─ ╘ ╩  
32Ɑכ☺ 

 

≤⇔≡ ╩ ⁸ ⇔ ─ ה ≢ ⌂

⅜ ╠╣≡™⌂↑╣┌ ╩ ⇔≡ ╩ ⇔

≡™╢⅛  

33Ɑכ☺ 
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.   ─  

≢ ∆╢ ╩ ⌐ ∆╢⁹ 

ₒTSx  

─fiꜛ◦כ♥☻ꜟ♃כ♩ ה ⁸ ─ ≢ ( ה )≤ ╩ ≢

⅝╢ ─↓≤⁹ ⇔√ ≤ ⅛╠ ─ ⅜≢⅝╢

≢ ╡ ℮TS│⁸ ∆╢ ╘ ─ ╩ ⌐ ∆╢ ⅜№╢

↓≤⅛╠ ╩ ≤∆╢⁹ 

 

ₒTS ╘ ◦☻♥ⱶₓ 

⁸ ה ╘ ⁸ ≢ ↕╣╢

TS╩ ™√ ─ ╘ ╩⅔↓⌂℮◦☻♥ⱶ─ ⁹ ─ ⌐

TS╩ ∆╢↓≤⌐╟╡⁸ ╘ ⌐ ⇔√ ⱪꜞ☼ⱶ╩ ⇔⁸

╘ ─ ╩ ∆╢⁹ ⁸│♃כ♦ ⌐╟╡ Ɽ♁◖fi⌐ ↕╣⁸↓

╩♃כ♦─ ™≡⸗♬♃⌐ ╘ ⁸ ╩ ∆╢⁹ 

 

ₒGNSSx  

)GPS ה )⁸GLONASS()⁸GALILEO(EU)⁸QZSS( )⌂≥⁸ ╩ ⇔√ ◦☻♥ⱶ

─ ⁹ ≢ ╡ ℮GNSS│⁸ ∆╢ ╘ ─ ╩ ⌐ ∆╢

⅜№╢↓≤⅛╠⁸ꜞ▪ꜟ♃▬ⱶ◐Ⱡⱴ♥▫♇◒(RTK- GNSS) ┘

╩ ≤∆╢⁹ 

 

ₒGNSS ╘ ◦☻♥ⱶₓ 

⁸ ה ╘ ⁸ ≢ ↕╣╢

GNSS╩ ™√ ─ ╘ ╩⅔↓⌂℮◦☻♥ⱶ─ ⁹ ( )⌐ ⇔

√ GNSS⅛╠ ╩ ╘ ( )⌐ ⇔⁸ ─ GNSS ≢

⅛╠─ ╩ ™⁸ ─ ╩ ╘╢⁹ ⁸│♃כ♦ ⌐╟╡

Ɽ♁◖fi⌐ ╩♃כ♦─↓⁸╣↕ ™≡⸗♬♃⌐ ╘ ⁸ ╩ ∆╢⁹ 

 

ₒ Ⱪ꜡♇◒◘▬☼ₓ 

╩╘ ה ℮ ╩⁸ ∆╢ ╘ ⌐╟╡ ╘╠╣√◘▬☼─

─ ⌐ ⇔√╙─⁹ 

 

ₒ ₓ 

⅜ ה ─√╘⌐ ה ∆╢ ≢⁸ ─ ⇔√

⁸ ⁸╕⅝ ⇔ ─ ⁸ ╘ ╕⅝ ⇔ ─ ╩ ∆╢ ⁸

╘ ─ ╘ ⁸ ─ ─ ─↓≤╩™℮⁹ 

 

ₒ ₓ 

⅜ ה ─√╘⌐⁸ ה ∆╢ ┘ ╘ ≢ ╠╣

╢꜡◓ⱨ□▬ꜟ ╘ ─ ─ ≤∕─ ─ ╩ ∆╢╙─ ─

╘ ─ ─↓≤╩™℮⁹ 
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ₒ ╘ ₓ 

╘ ה ◦☻♥ⱶ≢ ↕╣╢╙─≢⁸ ╘ ─ ╩ ⌐ ∞↑

╘√↓≤╩ ⌐ ∆╢√╘─ ⁹ 

 

ₒ ₓ 

╘ ה ≤ ≤⌂∫≡ ↕╣╢╙─≢⁸ ╘ ─ ┘

♃כ♦ ↨╪─ ╩ ∆╢√╘─ ⁹ 

 

ₒ ╘ ₓ 

╘ ה  ◦☻♥ⱶ≢ ↕╣╢╙─≢⁸ ╘ ─ ╩ ∆⁹ ╘

─ Ⱪ꜡♇◒─ ≤↓─Ⱪ꜡♇◒─ ⌐№╢ ─ Ⱪ꜡♇◒─ ─

⁹ Ⱪ꜡♇◒─ │⁸ ─ ╘ ╩♃כ♦─ ™≡Ⱪ꜡♇◒ ≢ ⇔√

╙─⁹ ╘ ╩ ╘√™ Ⱪ꜡♇◒⌐ ⇔≡⁸∕─ ⌐№╢ ─ Ⱪ

꜡♇◒⅜ №╢ │⁸ ╘ ╩ ╘√™ Ⱪ꜡♇◒≤ ⅜ ⇔≡™╢

─ ─ Ⱪ꜡♇◒─ ╩ ∆╢⁹ 

 

ₒ╕⅝ ⇔ ₓ 

─ ה  ╘ ╩ ╢√╘⌐ ≤∆╢⁸ ╩╕⅝ ∆ ↕─↓≤≢№╢⁹╕

⅝ ⇔⅜ ⇔√ ⅛╠ ╘ ╕≢⌐ ⅜╡ ─ ↕⅜ ⅜╢ ╩ ⌐╟

╡ ⇔⁸↓╣╩ ⌐╕⅝ ⇔ ╩ ∆╢⁹ 

 

ₒ ╘ ₓ 

╘ ה ◦☻♥ⱶ≢ ↕╣╢╙─≢⁸ ╘ ⌐⅔™≡⁸ ╘

─ ╩ ⌐ ∆╢√╘─ ⁹ ─ ⅜№╣┌⁸

─╕⅝ ⇔ ─ ╩ ≢⅝╢⁹ 

 

ₒ꜡◓ⱨ□▬ꜟₓ 

╘ ה ≢ ╠╣╢ ≢⁸ ╘ ─ ─ ≤∕─ ─

╩ ⇔√╙─⁹ ♃כ♦ ≢ ∆╢⁹ 

 

ₒ ₓ 

─ ה ≤∆╢√╘⌐ ↕╣√ ⅜ ∆╢ ה ≢№╢⁹ 

 

ₒ ₓ 

╡╟ ה ↕╣√ ╩ ⌐⁸ ⅜ ┘ ─√╘⌐ ┘∕

─ ⌐ ∆╢ ≤⌂╢ ╩™℮⁹ 

 

ₒ ₓ 

⌂ ה ⅜ │ ─ ⌐ ╠╣╢⁸ ⅜ ↕

╣√ ─↓≤╩™℮⁹ 
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ₒ ₓ 

⅜ ה ⌂™ ⌐╟╡⁸ ⅜ ™ ≢ ╠╣√ ─↓≤╩™℮⁹ 

 

ₒ ╘ ₓ 

╘ ה ⅜ ∆╢ ─ ╘ ≢№╡⁸ ╘ ─ ה ה ה

⌐╟∫≡ ⌂╢⁹ ≢№∫≡╙∕─ ♃fi◒⌐╟╢Ᵽꜝ☻♩ ╛

─ ⌐╟∫≡∕─ │ ∆╢⁹ 
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 ⌐⅔↑╢ ה  
 

.   ─  

ה  ╩ ™√ ─ ╘ ◦☻♥ⱶ─ ╩⁸ ⁸ ─

╛ ⁸ ┘ ─ ⌂≥─ ╩ ╕ⅎ≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ₒ ₓ 

ה ╩ ™√ ─ ╘ ◦☻♥ⱶ╩ ∆╢√╘⌐│⁸ ─ ⌐≈™

≡⁸ ─ ╩ ⇔⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

ᵑ ⌐≈™≡ 

╘ ⌐ ∆╢ ⅜⁸ ─ ≢№╢Ⱪꜟ♪⁸ꜝכ꜡ꜘ▬♃⁸◙כ

ꜝכ꜡ ┘∕╣╠⌐ ∏╢ ꜝכ꜡◓fiⱧfi♃⁸ꜝכ꜡♪כ꜡ ≢№╢↓≤╩ ∆

╢⁹ ┘ ⌐⅔↑╢ ⌂ ╘ ─ ╩⁸ 2.1 ⌐ ∆⁹ 

≢│⁸♩ꜝⱨ▫◌ⱦꜞ♥▫─ ─√╘⁸Ⱪꜟ♪כ◙⅜ ↕╣╢ ⅜№╢⁹

⁸ ⅜ꜝכ꜡│≢ ↕╣╢↓≤⅜ ™⁹ 

 

2.1  ⌐⅔↑╢ ⌂ ╘ ─  

─  ⌂ ╘ ─  

ה
1)  

Ⱪꜟ♪⁸ꜝכ꜡ꜘ▬♃⁸◙כꜝfiⱴ⁸♃fiⱤ⁸ ◖fiⱤ◒♃⁸ כ꜡⁸ꜝכ꜡

 ꜝכ꜡♪

2) 
⁸ꜝכ꜡ꜘ▬♃⁸ꜝכ꜡♪כ꜡ ⁸ꜝכ꜡ ♃fiⱧfi◓꜡⁸ꜝכ ↑╪

♃fiⱧfi◓꜡⁸ꜝכⱩꜟ♪כ◙ ⁸ ⁸ ◖fiⱤ◒♃⁸♃fiⱤ 

1)₈ ⱴ♬ꜙ▪ꜟ₉Ν ( ) ☿fi♃כ 

2)₈ ₉Ν ( )  

 

ᵒ ה ⌐≈™≡ 

₈ .  ◦☻♥ⱶ ⌐ ∆╢ ₉⌐ ∆ ╩ ™⁸ ─ ה

⅜ ≤⌂╢ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

ᵓ ⌐≈™≡ 

⌐╟╢ ╘ ⅜ ⇔╛∆™ │⁸ ╘ ⌐╟

∫≡ ╩ ℮ ≢№╢⁹ ⌐ ∆╢ ⅜⁸ ⌐╟╢ ⅜ ⇔╛∆™

⅛≥℮⅛│⁸ ⱴ♬ꜙ▪ꜟ⁸ ╩ ⇔≡ ∆

╢⁹ ─ ─ ≢│⁸ ╘ ⅜ ≢⌂™ ⅜№╢─≢⁸ ╩

⇔√ ⅜ ⅛≥℮⅛ ⌐ ∆╢⁹ 

ה ⌐ ↕╣╢ ╩⁸ ╘ ⌐╟∫≡ ∆╢↓≤⅜ ⌂ ⅜

™ ⁸ ⅜ ⅝ↄ ⌐⌂╡╛∆™ ⁹  

ה ─ ⅜ ₁ ⅝ↄ ⇔⁸ ≢ ⇔√ ⅛╠ ∆╢ ⁹ 
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ᵔ  

ה ⅜⁸ ─ ╘ ─ ╠╣╢ ╩ ↄ∆⅞╢⅛ ∆⅞╢ ⇔⁸

─ ╘≢│ ─ ╘ ╩ ∆╢↓≤⅜≢⅝⌂™⁸№╢™│ ╘⌐ ↕⌂™≤

↕╣╢ ⌐│⁸ ╛┌∫ ⌂≥─ ╩ ™⁸ ╩ ∆╢⁹ 

ה ─ ╩ ∆╢√╘─ ─ │⁸ ─ ╘ ( JIS A 1210 AהB

│ JIS A 1210 CהDהE )≢ ╘╠╣╢ ≤ ─ ╘ ╩ ╠╣╢ ╩

╕ⅎ≡⁸ ⌂ ─ ≤∆╢⁹ ─ ─ ⌐ ⇔≡│⁸ ╩

∆╢ ⱴ♬ꜙ▪ꜟ⁸ ⁹ 

 

g/cm3

ɦdmax

1 opt

╘

2

─ ╘ ⅜
╠╣╢

♀꜡

─

─√╘─
⌂

 

2.1  ₒ ₓ ╘ ≤ ─ ─  

 

ᵕ ─ ╘ ◦☻♥ⱶ 

 ─ ╘ ◦☻♥ⱶ│⁸ ─ ╩ ∆╢╙─╩ ⇔⌂↑╣┌⌂╠⌂™ ₈ . ₉

⅔╟┘₈ ₉╩ ⁹ 

ה ─  

ה ╘  

♩♇☿ⱨ○ה  

ה ╘ ה  

─ⱶ♥☻◦ה ♃כ♦≥  

ה ─♃כ♦  

 



 

 12 

.   ◦☻♥ⱶ ⌐ ∆╢  

ה ╩ ™√ ─ ╘ ◦☻♥ⱶ─ ⌐№√∫≡│⁸ ╛

─ ╩ ⌐ ⇔⁸◦☻♥ⱶ─ ╩ ∆╢⁹ 

 ₒ ₓ 

⅜ ─╟℮⌂ ─ ≢│⁸ │ ╩ ™√◦☻♥ⱶ╩ ≢⅝

⌂™ ⅜№╢⁹↓─╟℮⌂ ⁸ ─ ╘ ◦☻♥ⱶ─ ⌐ ╩ ∆╢⅛⁸

╩ ∆╢⅛ ⇔⁸ ─ ⅜ ⌂ ≢│ ─ ╩ ™╢⁹ 

─ ⅜№╢  

ה ⅜ ™ ⅜№╢ ─ ⌂╠┌№╕╡ ⌐⌂╠⌂™  

ה ⁸ ⅜ ↄ⌐№╢  

⅛╠─ ─ ⅜№╢  

2.2 ⌐ ∆╟℮⌐⁸ ⅜ ⌐ ∆╢ │⁸ ⅛╠ ⌐ ⇔

√ ⱪꜞ☼ⱶ┼─ ⅜ ╠╣╢ ⅜№╢⁹↓─╟℮⌂ ⁸ ╩ ⅜

∑╢ ⌐ ∆╢⌂≥─ ⅜ ≢№╢⁹╕√⁸ 2.3 ⌐ ∆╟℮⌐⁸ ∂

╩⁸ ⌐ ─ ╘ ( )≢ ∆╢ ⁸ ⅛╠ ≡ ⅜∆╣∟⅜℮

≤⁸ ⅜ ∆═⅝ ≤│ ─ ╩ ∫≡ ⇔│∂╘╢ ⅜№╢⁹↓─╟℮⌂

⁸ ─ ◄ꜞ▪╩ ─ ◄ꜞ▪↔≤⌐ ∆╢⌂≥─ ⅜ ≢№╢⁹ 

 

TS

 

2.2  ⅛╠─ ⅜ ╠╣╢  

TS(

TS

TS(

 

2.3  ⅜ ∆╢  
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─ ⅜ ™ ⅜№╢  

─ ╩ ╟ↄ ⌐ ∆╢√╘⌐│⁸ ╩ ╢√╘⌐ ⌂

≢№╢↓≤⅜ ≢№╡⁸ ─╖─ │ ⁸ (

+ )─ │ (∕╣∙╣ ™╢↓≤)╩ ≤∆╢⁹

⌐ ∂≡⁸ ─ ╩ ⇔≡╙╟™⁹ ╛ ⌂≥≢│⁸ ⅛╠─

⅜ ╠╣⁸ ╩ ╢√╘⌐ ⌂ ╩ ≢⅝⌂™ ⅜ ∂╛∆™⁹╕√⁸

2.4 ⌐ ∆╟℮⌐⁸ ─▪fi♥♫ ⌐ ╛ ⅜ ∆╢ │⁸ ⅛╠─ ⅜

ⱴꜟ♅Ɽ☻ ⇔⁸ ⌐ ╩ ∂╢ ⅜№╢⁹ 

─ ⌐╟╡⁸ ⌂ ╛ ⌂ ⅜ ╠╣╢⅛ ∆╢⁹

─ ⌐≈™≡⁸ ╛ ─╟℮⌐ ⅜ ↑≡⅔╠∏⁸ ⅜ ⇔™ ⌐│

▪fi♥♫ה ╛ ╩ ≢⅝╢ ╩ ™≡⁸ ─ ╩ ∆

╢⁹ ─℮∟≢⁸ ⅜ ™ ╛ ⌂™ ⅜№╢√╘⁸№╠⅛∂╘

╩ ∆╢♁ⱨ♩⌐╟∫≡⁸∕─ ≤ ⌐⅔↑╢ ─ ╩ ⇔

≡⅔⅝⁸∕╣≤ ─ ⅜ ⌡ ∆╢⅛ ∆╢⁹ ╛ ─ │⁸

─ ╟╡╙ ─ ⅜ ⌂ↄ⌂╢√╘ ─ │⁸ ╛ⱦꜟה ─

╩ ⇔≡™⌂™ ⁸ ≤ ─ ─ ╩ ╘⁸∕─ ⌐ ≠™≡ ─ ≢

⅜ ∆╢ ⅜≥─ ⌐⌂╢⅛╩ ∆╢⁹↓─√╘─ ♁ⱨ♩│⁸ ↕╣≡™

╢╙─╛ⱨꜞכ♁ⱨ♩⅜ ∆╢⁹ 

 

 

2. 4 ⅛╠─ ─ ⱴꜟ♅Ɽ☻  
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.   ─  

ה ╩ ™√ ─ ╘ ◦☻♥ⱶ⅜⁸ ⁸ ┘ ⌐ ∆

╢ ⌂ ≢ ↕╣≡™╢↓≤╩ ∆╢⁹ ∆╢◦☻♥ⱶ─ⱷ⁸◌כ ⁸

╩ ⌐ ∆╢⁹ ∆╢◦☻♥ⱶ│ ⌐ ⌂ ╩ ⇔≡™⌂↑╣┌⌂╠

⌂™⁹ 

 ₒ ₓ 

╩ ™√ ─ ╘ ◦☻♥ⱶ│⁸ ─ ( )⌐ ⇔√ ⌐╟╡⁸

╘ ( )⌐ ⇔√ ⱪꜞ☼ⱶ╩ ⇔⁸ ╘ ─ ╩ ∆╢

2.5 ⁹ │♃כ♦ Ɽ♁◖fi⌐ ╩♃כ♦─↓⁸╣↕ ™≡⸗♬♃⌐ ╩

∆╢⁹ 

╩ ™√◦☻♥ⱶ─ ⌂ ╩ 2.2 ⌐ ∆⁹ ≢ ∆╢◦☻♥ⱶ⌐≈™≡⁸ⱷ

⁸◌כ ⁸ ╩ ⌐ ∆╢⁹ ∆╢◦☻♥ⱶ│⁸ ⌐ ⌂ ╩

⇔≡™⌂↑╣┌⌂╠⌂™ ⅔╟┘ ╩ ⁹ 

╩ ™√◦☻♥ⱶ│⁸ ╘ ≤ ⅜ ─ ∑≤⌂╢─≢⁸ ╘ ─

⌐ ∂≡ ≤ ─ ╩ ∆╢ ⅜№╢⁹↓╣⌐ ⇔⁸ ╩ ™√◦☻♥ⱶ

≢│⁸ ⌐ ∂≡ ─ ─╖╩ ∆╣┌╟™─≢⁸ ─◦☻♥ⱶ╩ ™╢ │

╩ ™√◦☻♥ⱶ─ ⅜ ∆╢ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.5  ╩ ™√ ─ ╘ ◦☻♥ⱶ  
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2.2  ╩ ™√ ─ ╘ ◦☻♥ⱶ─  

       

 

 

ה  ⁸  

ה  Ɽ♁◖fi( ♃כ♦─ )  

♃כ♦ה  ( ♃כ♦─┼ )  

ה   

 

ה  ⱪꜞ☼ⱶ 

ה  Ɽ♁◖fi ⸗♬♃  

♃כ♦ה  ♃כ♦─╠⅛  

♃כ♦ה  ⱪ꜡◓ꜝⱶ 

 
 Ɽ♁◖fiה 

♃כ♦ה  ⱪ꜡◓ꜝⱶ 

 כ♃ⱪꜞfiכꜝ◌ה 
─ Ɽ♁◖fi│ ≢│⌂™⁹ ≢ ╩Ɽ♁◖fi╩♃כ♦√⇔ ↕

∏⌐ ┼ ∆╢◦☻♥ⱶ╙№╢⁹ 

 

╩ ™√ ─ ╘ ◦☻♥ⱶ│⁸ ( )⌐ ⇔√ ⅛╠

╩ ⌐╟╡ ╘ ( )⌐ ∆╢⁹ ─ ≢│

⅛╠─ ╩ ™≡ ─ ╩ ╘╢ 2.6 ⁹ │♃כ♦ Ɽ♁

◖fi⌐ ╩♃כ♦─↓⁸╣↕ ™≡⸗♬♃⌐ ╩ ∆╢⁹ 

╩ ™√◦☻♥ⱶ─ ⌂ ╩ 2.3 ⌐ ∆⁹ ≢ ∆╢◦☻♥ⱶ⌐≈™≡⁸

ⱷ⁸◌כ ⁸ ╩ ⌐ ∆╢⁹ ∆╢◦☻♥ⱶ│⁸ ⌐ ⌂

╩ ⇔≡™⌂↑╣┌⌂╠⌂™ ⅔╟┘ ╩ ⁹ 

╩ ™√◦☻♥ⱶ│⁸ ─ ⌐ ⇔≡ ╩ ≢⅝╢√╘⁸◦☻♥ⱶ╩

⇔√ ╘ ─ ╩ ╛∆ ⌐│⁸ ⌐ ∂≡ ─ ─╖╩ ∆╣┌╟™⁹ 

GNSS

GNSS

GNSS

GNSS

 

2. 6 ╩ ™√ ─ ╘ ◦☻♥ⱶ  
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2. 3 ╩ ™√ ─ ╘ ◦☻♥ⱶ─  

       

 

 

 

ה  ▪fi♥♫⁸ ⁸  

♃כ♦ה  ( ♃כ♦─┼ )  

ה   

 

ה  ▪fi♥♫⁸  

♃כ♦ה  ♃כ♦─╠⅛  

ה  Ɽ♁◖fi ⸗♬♃  

♃כ♦ה  ⱪ꜡◓ꜝⱶ 

 
 Ɽ♁◖fiה 

♃כ♦ה  ⱪ꜡◓ꜝⱶ 

 כ♃ⱪꜞfiכꜝ◌ה 

 

↕╣≡™╢Ⱡ♇♩꞉כ◒ ≢│⁸ ▪ꜞ◄☻ⱦכ◘─ ≢

№╣┌ ⌐ ╩ ∆╢ ⅜⌂™⁹ 

Ⱡ♇♩꞉כ◒ 2.7 │⁸ ─ ₈ ₉≤™

℮⁹ ─ ♃כ♦ ╩ ∆╢╙─≢⁸ ─ ╩ ⇔≡ ⇔√ ─

≥♃כ♦ ─ ╩♃כ♦ ™≡⁸ ╩ ℮ ≢№╢⁹

  

Ⱡ♇♩꞉כ◒ ─ ⌂ ─ │⁸ ─ ╡≢

№╢⁹ 

ᵑ ─ ♃כ♦⁸╩♃כ♦ ⌐ ∆╢⁹ 

ᵒ ♦כ♃ │⁸ ─ ─ ─ ╩♃כ♦ ⌐⁸ ↕╣≡⅝√

≢─ ╩ ⇔≡ ⌐ ╩ ⇔ ⁸∕─ ⅛╠

─ ─ ╩ ∆╢⁹ 

ᵓ ♦כ♃ ⅛╠ ↕╣√ ⌐╟╡⁸ ─ ╩ ⇔≡

∆╢⁹ 

  

2. 7 Ⱡ♇♩꞉כ◒  
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.  ─  

ה  ╩ ™√ ─ ╘ ◦☻♥ⱶ│ ─ ╩ ∆╢╙─≤⇔⁸◦☻♥

ⱶ╩ ∆╢ ≢◌♃꜡◓∕─ ⌐╟∫≡ ∆╢⁹ 

╘ ה  

│√╕ꜝכ꜡ה ⅜ Ⱪ꜡♇◒ ╩ ∆╢ ⌐⁸ Ⱪ꜡♇◒⅜ ╘╠╣

√≤ ∆╢  

ה Ⱪ꜡♇◒ ⌐ ─ ╘ ╩ ⇔⁸ ⸗♬♃⌐ ∆╢  

─  

╩ ─◘▬☼─ Ⱪ꜡♇◒⌐ ≢⅝╢  

╘  

╘ ╩ ∆╢ │√╕ꜝכ꜡─ ⌐ ∂≡ ⌐ ≢⅝╢  

○ⱨ☿♇♩  

╘ ─ ≤ ─ ╘ ≤─ ╩ ≢⅝╢  

◦☻♥ⱶ─ ♃כ♦≥  

─♃כ♦ה ה ╩ ╡ ⅎ╢↓≤⅜ ╢  

ה  ─ꜝכ꜡ │⁸ ─╖ ╩ ∆╢  

─♃כ♦ ─╖  

⅜ ╠╣╢ ╩╖─♃כ♦─≢ ∆╢  

╘ ╕⅝ ⇔ ─ ╩ ∆╢  

╘ ╟╡ ∆╢ ╘ ─ ╩♃כ♦ ™≡⁸ ─ Ⱪ꜡♇◒◘▬☼─

≤ ─ ∆╢ Ⱪ꜡♇◒◘▬☼─ ─ ≢№╢ ╘ ╩  

⇔⁸ ╩ ∆╢ ⁹ │ ╙ ∆╢⁹ 

ₒ ₓ 

∆╢ ה ╩ ™√ ─ ╘ ◦☻♥ⱶ│⁸ │ ⌐╟∫≡

⇔√ ╘ ─ ╩ ∫≡ ╘ ─ ╩ ╘⁸∕╣⌐╟∫≡ ╘

√≤ ↕╣╢ ╩Ⱪ꜡♇◒ ≢ ⇔⁸ ╘─ ╩ ∆ ╩ ≈╙─≤∆╢⁹

⌐ ∆╢◦☻♥ⱶ⅜⁸↓─╟℮⌂ ╩ ∫≡™╢↓≤╩ ⌐ ∆╢⁹ ∆═⅝

─ │⁸₈ ₉⌐ ∆⁹ 

   ⁸ ╘ ╩ ≢⅝╢◦☻♥ⱶ╩ ™≡ ∆╢ │⁸╕⅝ ⇔

─ ╩ ╢⁹ 
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.   ─  

 │ ⅜ ─ ╩ ⇔ ⌐ ⅜ ╦╣≡™╢↓≤╩ №╢™│

⌐╟╡ ⇔⁸ ╩ ∆╢⁹ 

 ⌐⅔™≡│    ±( 5mm 5ppm×D)     20"  

 ⌐⅔™≡│ ☿♇♩ │ ≤─   ( )  ±20mm 

                              ( z)    ±30mm 

╕√⁸ ─ ⌐⅔™≡ │ ⅜ ⇔™ ╩ ≢⅝╢↓≤╩⁸

⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ ⅜ ≢⅝⌂™ ⌐│⁸ ─ ≢ ∆╢⅛⁸

─ ─ ╩ ∆╢⁹ 

     

ₒ ₓ 

⌐ ™╢ │ │⁸ ⱷכ◌ ⅜ ∆╢ ה◓꜡♃◌ה

⌐╟╡ ⌂ ╩ ⇔≡™╢↓≤╩ ∆╢⁹ │⁸ ╩

∆╢ ⌐ ⌐ ∆╢⁹⌂⅔⁸ ─ ╩ ⅞≡™╢ │⁸ ⅜

≤⌂╢⁹╕√⁸ ⌐ ⇔≡™╢ ─ ╩ ≢ ⇔⁸

≤ │ ─ ⅜ ⇔≡™╢↓≤╩ ∆╢⁹↓─ ⌐ ™╢

│⁸ ⌐ ↕╣√ ╩╙≤⌐⇔≡ ⇔√╙─≤∆╢⁹↓─ │

┘ ≢│ ╩ ™≡╙╟™ ⁸╙⇔ↄ│↓╣≤ ─╙─│⁸

⅜ ⇔≡™⌂ↄ≡╙ ≤⇔≡ ℮⁹ 

─ ⌐ ⇔≡│⁸ ─ ╩  

⇔≡ ⌐ ∆╢⁹ 

ה  

ה  ♃כ♦

ה  ┘  

ה   

ה ─          2.8  ─ ─  

≢│⁸ ─ ─ ╕√│ ─™∏╣⅛≢⁸ ⅜

♃כ♦⁸ ≢⁸ ─ ╩ ─ ℮⁹ ─

─ ⌐≈™≡⁸ ─ x ⁸ ┘ y ─ ⅜ 20mm ⁸z ↕ ─

⅜ 30mm ≢№╢↓≤╩ ∆╢ 2.8 ⁹↓─ │⁸ ╘ ⌐ ⇔√ ≢╙

∆╢↓≤⅜≢⅝╢⁹ ⇔⁸ ≢ ╩ ℮ │ ≤∕╣∙╣─ ≤─

╣≢ ∆╢⁹ 

╕√⁸ ─ ⌐⅔™≡⁸ ╩ ™≡ ─ ╩ ℮≤≤

╩fiꜛ◦כ♀▬ꜝ◌כ꜡⌐╙ ∆╢⁹ 

⌐Ⱡ♇♩꞉כ◒ ╩ ™╢ ╙⁸ ─ ╩ ℮⁹ 

fiꜛ◦כ♀▬ꜝ◌כ꜡ ╩ ⌐ ∆╢↓≤⁹ 

⅜ ⇔√ ≤ ₈ 2011 JGD2011) ₉│

≢№╢⅜ ⌐ ─∏╣⅜ ∆╢⁹ ⁸ ≢ ╩ ╪∞ ≢ ↕

╣√ ╩ ≤⇔≡ ∆╢√╘⁸ ╩ ⌐ ╦∑╢ ⅜№╢⁹ 

2

x1 y1 z1 x2 y2 z2

x1 x2 20mm
y1 y2 20mm
z1 z2 30mm
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.   ◦☻♥ⱶ ─ ה  

─◦☻♥ⱶ ─ ⁸ ה ╩ ™√ ─ ╘ ◦☻♥

ⱶ─ ה ⌐≈™≡ ⇔√ ╩ ⌐ ∆╢⁹ 

ₒ ₓ 

. ⁸ . ⁸ . ⌐ ∆ ⌐⇔√⅜∫≡ ─◦☻♥ⱶ ─ ⁸

◦☻♥ⱶ─ ה ⌐≈™≡ ⇔√ ╩⁸ ⌐ ∆₈ ⌐₉♩כ◦◒♇▼♅

⇔⁸ ╩ ∆╢ ⌐ ⌐ ∆╢⁹ 

 

            К ὦ 
 

 

─

 

ה ∆╢ ╘ ⅜ (Ⱪꜟ♪⁸ꜝכ꜡ꜘ▬♃⁸◙כ כ꜡

ꜝ ┘∕╣╠⌐ ∏╢ )≢№╡ ה ╘ ╩ ⇔√⅛  

ה ∆╢ ⅜ ╘ ⌐ ⇔≡™╢⅛  

 

◦☻♥ⱶ

⌐ ∆

╢  

ה ─ ─ │⌂™⅛  

ќ ™ ⌐ ─ ⅜⌂™⅛⁸ ⁸ ⅜ ↄ⌐⌂™⅛ 

ה ─ ⅜ ╢╟℮⌂ ⅜⌂™⅛    

 

─  

ה ⅜ ─ ╩ ⇔≡™╢↓≤╩ ≢⅝╢ ⱷכ

◌ ⅜ ∆╢ ה◓꜡♃◌ ⅜№╢⅛  

   ±(5mm 5ppm×D)    20"  

ה ≤ ─ ⅜ ⇔≡™╢⅛  

 

─  

ᵑ ╘ ה  

│√╕ꜝכ꜡ה ⅜ Ⱪ꜡♇◒ ╩ ∆╢ ⌐⁸ Ⱪ꜡♇

◒⅜ ╘╠╣√≤ ⇔⁸ ⸗♬♃⌐ ↕╣╢⅛  

ה Ⱪ꜡♇◒ ─ ─ ╘ ⅜⁸ ⸗♬♃⌐ ↕╣╢⅛  

ה ≤╒╓ ⌐ ╘ ╩ ≢⅝╢⅛  

 

ᵒ ─  

ה ╩⁸ ─◘▬☼─ Ⱪ꜡♇◒⌐ ≢⅝╢⅛  

 

ᵓ ╘  

ה ╘ ╩⁸ ∆╢ │√╕ꜝכ꜡─ ⌐ ∂≡ ⌐

≢⅝╢⅛  

 

ᵔ○ⱨ☿♇♩  

ה ╘ ─ ≤ ─ ╘ ≤─ ╩○ⱨ☿

♇♩≢⅝╢⅛  

 

ᵕ◦☻♥ⱶ─ ♃כ♦≥  

─♃כ♦ה ה ╩ ╡ ⅎ╢↓≤⅜≢⅝╢⅛  

ה ─ꜝכ꜡ │⁸ ─╖─ ╩ ∆╢╟℮⌐⌂∫≡

™╢⅛   

 

ᵖ ╘  

ה ╘ ⅜ ≢⅝╢⅛  

β ⌐╟╡╕⅝ ⇔ ─ ╩ ∆╢ │ ∆╢ 

 

 

˗Ѽ ḹֻ  
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            К ὦ 
 

 

─

 

ה ∆╢ ╘ ⅜ (Ⱪꜟ♪⁸ꜝכ꜡ꜘ▬♃⁸◙כ כ꜡

ꜝ ┘∕╣╠⌐ ∏╢ )≢№╡ ה ╘ ╩ ⇔√⅛  

ה ∆╢ ⅜ ╘ ⌐ ⇔≡™╢⅛  

 

◦☻♥ⱶ

⌐ ∆

╢  

ה ─ ─ │⌂™⅛  

 ќ ™ ⌐ ─ ⅜⌂™⅛⁸ ה ⅜ ↄ⌐⌂™⅛ 

ה ─ ⌐ │⌂™⅛  

 ќ ≤⌂╢─⌐ ⌂ │ ≢⅝╢    

⅛ 

 

─  

ה ⅜ ─ ╩ ⇔≡™╢↓≤╩ ≢⅝╢

ⱷכ◌ ⅜ ∆╢ ה◓꜡♃◌ ⅜№╢⅛   

( )  ±20mm   ( z)    ±30mm 

ה ≤ ─ ⅜ ⇔≡™╢⅛  

 

─  

ᵑ ╘ ה  

│√╕ꜝכ꜡ה ⅜ Ⱪ꜡♇◒ ╩ ∆╢ ⌐⁸ Ⱪ꜡♇

◒⅜ ╘╠╣√≤ ⇔⁸ ⸗♬♃⌐ ↕╣╢⅛  

ה Ⱪ꜡♇◒ ─ ─ ╘ ⅜⁸ ⸗♬♃⌐ ↕╣╢⅛  

ה ≤╒╓ ⌐ ╘ ╩ ≢⅝╢⅛  

 

ᵒ ─  

ה ╩⁸ ─◘▬☼─ Ⱪ꜡♇◒⌐ ≢⅝╢⅛  

 

ᵓ ╘  

ה ╘ ╩⁸ ∆╢ │√╕ꜝכ꜡─ ⌐ ∂≡ ⌐

≢⅝╢⅛  

 

ᵔ○ⱨ☿♇♩  

ה ╘ ─ ≤ ─ ╘ ≤─ ╩○ⱨ 

☿♇♩≢⅝╢⅛  

 

ᵕ◦☻♥ⱶ─ ♃כ♦≥  

─♃כ♦ה ה ╩ ╡ ⅎ╢↓≤⅜≢⅝╢⅛  

ה ─ꜝכ꜡ │⁸ ─╖─ ╩ ∆╢╟℮⌐⌂∫≡

™╢⅛   

 

ᵖ ─♃כ♦  

ה ╩╖─♃כ♦─≢ ∆╢ ╩ ⇔≡™╢⅛  

 

ᵗ ╘  

ה ╘ ⅜ ≢⅝╢⅛  

β ⌐╟╡╕⅝ ⇔ ─ ╩ ∆╢ │ ∆╢ 

 

˗Ѽ ḹֻ  
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.   ◦☻♥ⱶ─  

 

 ─ ⌐ ∂√ ה ╩ ™√ ─ ╘ ◦☻♥ⱶ─ ╩ ™⁸

│ ≢ ⇔√ ╘ ─ ╩╙≤⌐ ╘ ╩ ⇔ↄ ℮√╘⌐

─ ⌐≈™≡ ╩ ℮⁹ 

─  

Ⱪ꜡♇◒◘▬☼─  

─ ╘ ─  

≤⌂╢ ╘ ─  

ⱪꜞ☼ⱶ─○ⱨ☿♇♩ ─ ─  

▪fi♥♫─○ⱨ☿♇♩ ─ ─  

╘ ─  

╘ ─ ╘ ⌐╟╡⁸╕⅝ ⇔ ─ ╩ ∆╢

 

 

ₒ ₓ 

─  

 ─ │ ─ ⌐≡ ℮⁹ 

ה ╘╩ ℮ ─ ꜝ▬fi╩ ≤⇔≡ ∆╢ 

ה ⇔√ ╩ ∆ꜝ▬fi⅜⁸ ─ ─ ⇔™ ⌐ ↕╣╢↓≤╩

⸗♬♃≢ ∆╢ 

 

Ⱪ꜡♇◒◘▬☼─  

≢ ⇔√ ╘╩ ℮ ╩⁸ 2.4 ─≤⅔╡⁸ ╘ ⌐╟╡

╘╠╣√◘▬☼≢ Ⱪ꜡♇◒⌐ ∆╢⁹ 

2. 4 Ⱪ꜡♇◒◘▬☼─  

 Ⱪ꜡♇◒◘▬☼ 

Ⱪꜟ♪כ◙  .  

. ꜝכ꜡ꜘ▬♃  

. ꜝכ꜡  

 ⁸ꜝכ꜡♪כ꜡

♃fiⱧfi◓꜡כꜝ ─ 

⌐ ∏╢  

. ╕√│ . ◘▬☼╟╡ 

╘ ╩ ⇔≡  

Ⱪꜟ♪כ◙─ │ ─ ⇔⌂™ ╩ ⇔≡™╢⁹ 

 

─ ╘ ─  

 ─ . ⌐ ∆ ≢ ⌐ ⇔√ ─ ╘ ╩⁸◦☻♥ⱶ⌐ ∆╢⁹

╘ ⌐⁸ Ⱪ꜡♇◒ ⌐ ↕╣√ ╘ ⅜ ─ ⌐ ⇔√↓≤⅜⁸ ⸗

♬♃ ≢╦⅛╢╟℮⌐ ↑ ─ ╩ ℮ 2.9 ⁹ ↑ │⁸ ╠⅛─ ≢

╘ ╩ ⇔√ ⌐⁸ ╡─ ╘ ╩○Ɑ꜠כ♃⅜ ≢⅝╢╟℮⁸ ╖≢ ∆

╢↓≤╩ ≤∆╢⁹⌂⅔⁸ ─ ╘ │⁸ ⅜ ╦╢ ⌐⁸∕╣⌐ ∂√ ⌐

⇔⌂⅔∆⁹ 
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≤⌂╢ ╘ ─  

 ⅜ ↕╣╢ ⌐⅔™≡│⁸ ─ . ⌐ ∆ ≢ ⇔√ ≤⌂╢ ╘

╩⁸◦☻♥ⱶ⌐ ∆╢⁹ ╘ ⌐⁸ Ⱪ꜡♇◒ ⌐ ↕╣√ ╘ ⅜

≤⌂╢ ⌐ ≠™≡™╢↓≤⅜⁸ ⸗♬♃ ≢ ≢⅝╢╟℮⌐ ↑ ─ ╩ ℮

2.9 ⁹↓─ ≢│⁸ ≤⌂╢ ⅜ 12 ≢№╢√╘⁸10 ╛ 11 ⌐ ⇔√ Ⱪ꜡

♇◒╩ ⌐ ∆╢↓≤≢⁸↓╣ ╘╩ ╦⌂™╟℮⌐ ∆╢ ≤⇔≡™╢⁹⌂⅔⁸

≤⌂╢ ╘ │⁸ ⅜ ╦╢ ⌐⁸∕╣⌐ ∂√ ⌐ ⇔⌂⅔∆⁹ 

 

 

 

 

 

 

 

2. 9 ↑ ─  

ⱪꜞ☼ⱶ │ ▪fi♥♫─○ⱨ☿♇♩ ─  

2.10 ─ꜝכ꜡ ⌐ ∆ ≢⁸ ⌐ ∆╢ ╘ ─ ⱪ

ꜞ☼ⱶ │ ▪fi♥♫─ ≤⁸ ╘╢ ≤─○ⱨ☿♇♩ ╩ ⇔⁸◦☻♥

ⱶ⌐ ∆╢⁹ 

GNSS

GNSS

 

2. 10 ○ⱨ☿♇♩ ה ╘ ─ ╩ꜝכ꜡ ∆╢ ─  

 

╘ ─  

╘ │⁸ ─ 2.10 ⌐ ∆╟℮⌐⁸ ∆╢ ╘ ─⁸ ╘⅜⌂↕╣╢ ─

─↓≤≢№╢⁹꜡ ╩ꜝכ ∆╢ ─ꜝכ꜡│ ⅜⁸Ⱪꜟ♪כ◙╩ ∆╢ │ ∙╣

∙╣─ ⅜ ╘ ≤⌂╢⁹ ╘ │⁸ ⌐ ∆╢ ╘ ─ ╘ ╩ ⇔⁸

◦☻♥ⱶ⌐ ∆╢⁹ 

 

╘ ─  

╘ │⁸ ╘ ⌐╟╢ ╩ ℮ ⌐ ∆╢⁹ ╘ │⁸

≢⁸ ╘ ⌐ ─ ╡ ≤⌂╢╟℮⌂ ╘ ╩ ⇔⁸↓╣╩ ≤⇔≡ ∆╢⁹ 

 

 

╘ ─

12 11 10

─ ╘
≤⌂╢ 12
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.   

 ₒ ₓ 

 

─ ⌐ ⌐ ╩ ™⁸ ╕⅝ ⇔ ⁸ ╘ ╩

∆╢⁹↓─ │⁸ ╛ ⌐╟╡⁸ ⌐ ⅜№╢─≢ ⇔⌂↑╣┌⌂

╠⌂™⁹ ⅎ┌⁸ ╘ ⅜ ™≤ ⅜ ↕╣╢ ─ │⁸ ⅜ ∆╢

╘ ╩ ⇔≡⁸ ≢─ ╘ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

↓↓≢⁸◦☻♥ⱶ─ ╛ ⅜ ≢№╢↓≤╩ ⇔≡╙╟™⁹ 

 

─  

⌐ ∆╢╕⅝ ⇔ │⁸Ᵽ♇◒ⱱ►─ ⇔⌐│Ⱪꜟ♪כ◙╩ ™╢⌂≥

⌐№∫√╙─≢ ℮↓≤≤⇔⁸ ╘ │ ≢ ∆╢ ╩ ≢ ∆╢

♃fi◒⌐╟╢Ᵽꜝ☻♩ ⌂≥ ≢ ™╢↓≤≤∆╢⁹ ⁸ ה ╘⌐ ∆╢ ╛

─ ╩ ∆╢⁹ 

 

 

≢│ 2. 5─ ╩ ∆╢⁹ 

 

2. 5 ≢─  

 ─  

 ⅛╠─ ⅜╡ 

╘ RIה   ה   

 

─ ♪כꜘ≥ ─  

ₒ ₓ 

 №╢ ─ ⌐⅔↑╢⁸ ─ ─ ╩ 2.6 ⌐⁸ ♪כꜘ ─ ╩

2.11 ⌐ ∆⁹↓─ ≢│⁸ ╘ ─ ⌐ ╩ ⇔≡™╢√╘⁸ │♪כꜘ

ↄ ⇔≡™╢⁹ 

 

2. 6 ─ ─ ╘ ─ │  

 

 

 

 

 

 

 

 ─ ╕⅝ ⇔ ╛ ╘ │⁸ ─ ⌐ ⌐

≢ ∆╢⁹◦☻♥ⱶ⅜ ⌐ ∆╢↓≤╩⁸ ≢ ⇔≡╙╟™⁹ 

 

 ╘   

─ủ  ⁸ ⁸ ⁸ ⁸  ⅛╠─ ⅜╡≢  

╘  ─ừ      ⁸ ⁸  ⌐╟╢  
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2. ─♪כꜘ 11 ╘ ─ │  

 

ₒ ₓ 

 №╢ ─ ⌐⅔↑╢⁸ ─ ─ ╩ 2.7 ⌐⁸ ♪כꜘ ─ ╩

2.12 ⌐ ∆⁹↓─ ≢│⁸ ╘ ─ ⌐ RI ╩ ⇔≡™╢√╘⁸ │♪כꜘ

⌐ ═≡ ↄ ∆╢↓≤⅜≢⅝╢⁹ 

 

2. 7 ─ ─ ╘ ─ │ RI  

 ╘   

─ủ  ⁸ ⁸ ⁸ ⁸  ⅛╠─ ⅜╡≢  

╘  ─ủ  ⁸ ⁸ ⁸ ⁸  RI ⌐╟╢  

─ủ  ⁸ ⁸ ⁸ ⁸   

 

⌐╦√∫≡ ╘ ⁸ ⁸ ⁸ ⁸

ủủ

ủ ủ

1.5

1.5

 

2. ─♪כꜘ 12 ╘ ─ │ RI  

 

─  

ᵑ ╘  

─ ╡  ─ ה │ 30cm ⁸ │ 20cm ≤⌂

╢╟℮⌂╕⅝ ⇔ ↕≢ ╩╕⅝ ⇔⁸ ╘╩ ℮⁹ ₁⌂ ╘ ─╙≤≢ ╩

⇔⁸ ╘ ╩ ∆╢⁹⌂⅔⁸ ╘ ─ ≤⌂

╢ ⌐│⁸ ⌐⅔↑╢ ─ ╘ ( JIS A 1210 AהB │ JIS A 1210 C

D E )─ ╩ ™╢⁹ 

⌐⅔↑╢⁸ ╘ ≤ ─ ─ ╩⁸ ╩ ™≡ 2.13

ủ ủ ủừ ủừ ủừ 

ủ ủ ủừ ủừ ủừ 

ủ ủ ủừ ủừ ủừ 

╘      

 
 

╘ 
 
 

─ 
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⌐ ∆⁹ ─ │⁸ ╘ ⅜ 92 ( JIS A 1210 AהB )≢№╢⁹⇔√⅜

∫≡⁸ 2.13 ⌐ ≠ↄ ⌂ ╘ │⁸ 10 ≤⌂╢⁹ 

√∞⇔⁸ ─ │ ╘ ⅜ 97 ( JIS A 1210 AהB )≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 13 ╘ ─ ╘ ≢ ≢⅝╢ RI ⌐╟╢  

 

╘ ≢ ≢⅝⌂™ ─ ─ ╩⁸ 2.14 ⌐ ∆⁹ ⌐╟╡⁸

╘ ≤ ─ ╩ ⇔⁸ ─ ⅜ ⇔√ ╩

≢─ ╘ ≤∆╢─⅜ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

2. 14 ╘ ─ ╘ ≢ ≢⅝⌂™  

 

╘ ⅜ ™≤ ⅜ ↕╣╢ │⁸ ╘ ╩ ╛⇔ ⅜ ∆╢

╘ ╩ ⇔≡⁸ ≢─ ╘ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

0

1

2

3

4

5

0 2 4 6 8 10 12 14 16 18

╘
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ᵒ╕⅝ ⇔  

╕⅝ ⇔ │⁸ ⌐⅔↑╢╕⅝ ⇔ ╩ ⇔≡⅔⅝⁸ ⇔√ ╘ ⌐⅔↑╢

⅛╠ ╘╠╣╢ ╡ ╩ ⇔≡⁸ ─ ⅛╠ ⌐⅔↑╢╕⅝ ⇔ ╩

∆╢⁹⌂⅔⁸ ⌐⅔™≡⁸ ⇔√╕⅝ ⇔ ≤ ╘ ≢⁸ ─ ╡ ⅜ ╠╣

╢↓≤╩ ∆╢⁹ 

─╕⅝ ⇔ ─ ╡ × ─╕⅝ ⇔ ─ ╡  

β ─ ╡  ─ ה │ 30cm ⁸ │ 20cm  

ᵓ ╘ ─ ⌐╟╢ ╩ ℮ ⌐ ∆╢  

 ─ ╡ ⅜ ≤⌂╢⁹ ─ ⅜ ≢ ╘√ ╡ ≤ ═≡ ⇔™

⅜⌂™╟℮⌐∆╢⁹ ╘ ─ ⌐⅔™≡│⁸ ╘ │ ⌂ ─

⅜ ≢№╡⁸ ↕╣╢ ≢ │⇔⌂™⁹ ⌐│⁸ ─ ⁸

⅛╠─ ─ ⌐╟╢ ─⁸ cm─ ─ ™ ⅜ ∂╢↓≤⅜№╡⁸

⅜ ─ ⅜╡ ╩ ⅎ╢ ⅜№╢√╘≢№╢⁹ 

 

◦☻♥ⱶ  

 ◦☻♥ⱶ─ . . ⌐≈™≡⁸ ⌐ ≤ ─ ≢⁸

⌐ ∆╢↓≤ ⇔≡⅔ↄ↓≤⅜ ╕⇔™⁹⇔√⅜∫≡⁸◦☻♥ⱶ─ ╛ ╩⁸

≢ ⇔≡╙╟™⁹ ⅎ┌⁸ 2.12 ⌐ ∆ ≢ ╩ ⇔√ ⁸◦☻♥ⱶ⅛

╠ ↕╣╢ ╘ ⅜ 2.12 ≤ ─ ≤⌂∫≡™╣┌⁸◦☻♥ⱶ⅜ ⌐ ⇔

≡™╢╙─≤ ≢⅝╢⁹ 

 ⌐⅔↑╢◦☻♥ⱶ ⌐ ∆╢ ─ ╩⁸ 2.8 ⌐ ∆⁹ 
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2. 8 ⌐⅔↑╢◦☻♥ⱶ ⌐ ∆╢  

 

   

◦☻♥ⱶ
⌐ ∆╢  

─  
ה ⅛╠─ ─ ה ─  
ה ה ─ ─  

─  
─  

ה ≢─ ⅜ ╠╣╢
↓≤ 
ה ה ─ ─

─  

⅛╠ ⱪꜞ☼ⱶ┼─
⅜ ה ∆╢ ╣⅜⌂ↄ⁸

⅜ ⇔⌂↑╣┌  
 

⅜ ╠╣⁸ ⅜
⇔⌂↑╣┌  
√∞⇔ ⅜ ⇔≡╙⁸∕╣╠─
⅜ ⅛╠ ↕╣╢ ≢№╣┌

 

╘  ה

 

ה ≢─ ─ ≤⸗♬

♃ ─ ™─  

ה ─ ≤⸗♬♃ ╕≢─

╣  

ה ─ ≤⁸⸗♬♃ ה

⁸ ╘ ⁸

╘ ⌐ ™⅜⌂↑╣┌  

ה ╘ ─ ╣⅜ ≢

№╣┌  

─ 

 

ה ╩ ─◘▬☼─ Ⱪ꜡

♇◒⌐ ≢⅝╢↓≤ 

─◘▬☼─ Ⱪ꜡♇◒⅜⸗♬♃

↕╣╣┌  

╘  

 

ה │√╕ꜝכ꜡─ ⌐ ∂≡

╘ ╩ ⌐ ╢↓≤ 

─ ≤⁸⸗♬♃ ה

⁸ ╘ ⁸ ╘

⌐ ™⅜⌂↑╣┌  

○ⱨ☿♇♩ 

 

ה ╘ ─

ⱪꜞ☼ⱶ │ ▪fi

♥♫ ≤ ╘ ≤─○ⱨ

☿♇♩ ╩ ≢⅝╢↓≤ 
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. ה  ─ ה  

  ┘ ─ ╩ ≤⇔≡ ∆╢⁹↓╣╠─ │⁸ ⌐⅔↑╢

─ ╛ ─ ─ ≤⌂╢√╘⁸ ╩╕≤╘ ⁸ ╛⅛⌐ ⌐

∆╢⁹ 

 ₒ ₓ 

─  

─ ⌐│⁸ ─ ⌐ ─ ╩ ∆╢⁹ 

 

ה  

ה ≤⇔≡─  

ה ⌐⌂╡╛∆™ ⅛≥℮⅛─  

ה ╘ ╘  

ה ─ ╘ ⅜ ╠╣╢ ─  

ה ╩ ♩כ◦♃כ♦∆  

 

─  

 ─ ⌐│⁸ ─ ╩ ∆╢⁹ ─ ⅜ ≢№╢ ⌐│⁸

∕╣∙╣⌐ ╩ ∆╢⁹ 

 

ₒ ₓ 

ה ⁸ ⁸ ─  

ה ⌐ ⇔√ ─ ⁸  

ה ⌐ ⇔√ ─ ה ╘⌐ ∆╢ ה ─ ╕⅝ ⇔

⁸ ⇔ ⁸ ╘  

ה ╘ ⁸  

ₒ ₓ 

ה ─♪כꜘ  

ה  

ₒ ₓ 

ה ╘ ≤ ─ ⁸◓ꜝⱨ  

ה ─ ╘ ⅜ ╠╣╢ ╘  

ה ⌐⌂╡╛∆™ ─ ╘ ─  

ה ╡ ┘ ─ ╡ ⅜ ╠╣╢╕⅝ ⇔  

ה ╩ ♩כ◦♃כ♦∆  

ₒ◦☻♥ⱶ ₓ 

ה ╘  

ה  
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 ⌐⅔↑╢ ה  

.   ─  

 ₒ ₓ 

─ ─ ─  

 │⁸ ╩ ⇔≡™╢ ⅛╠ ∆╢⁹ ─ ≤ ⌐⁸ ⌐╟╢

─ ╛ ╡ ⌐╟╢ ⁸∕─ ─ ⌐╟╡⁸ ⌐ ∆╢ ⅜⁸ ─

╛ ≢ ה ╩ ⇔√╙─≤ ∂ ≢№╢↓≤╩ ∆╢⁹ 

⌐╟╢ ╘ ≢│ ─ ⅜ ≢№╡⁸ ⌐│ ─ ⌐

╩ ℮ ⅜№╢⁹ ⌂∫≡™╢ │⁸∕─ ⌐≈™≡ ה ╩ ╘≡

⇔⁸ ╛ ╩ ⇔√℮ⅎ≢ ⌐ ∆╢⁹ 

─ ⅜№╢ ⌐│⁸ ⌐₈ ┘ ₉⌐ ↕╣╢ ╩ ∆

╢↓≤≤⌂∫≡™╢ ─ 2.6⁸ 2.7 ⁹ 

 

─  

 ⌐ ∆╢ ─ ⅜⁸ ─ ╘ ⅜ ╠╣╢ ─ ≢№╢↓≤╩

⇔⁸ ≡⇔≥♃כ♦ ─ ה ה ╙ ∆╢⁹ ⌂

JIS A 1203⁸™╦╝╢ ≢│ ⅜ ∆╢╕≢⌐ ╩ ∆╢√╘⁸

─ ╩ ⇔≡ ≤─ ╩ ⇔√ ≢⁸ ⌐│ ≢ ⌐

╩ ∆╢≤╟™⁹ ≤⇔≡│⁸RI ⁸ ⁸ ꜠fi☺ ⁸ⱨꜝ▬Ɽfi

╩ ™√ ⅜№╢⁹ 

│⁸ ─ ⌐⁸ ╛ ≢ ∆╢↓≤╩ ≤∆╢⁹╕√⁸

⌐ ⅜ ⇔∕℮⌂ ╩ ╘╢⌐│ ╠⌂™╟℮⌂ ─ ⁸ ה ה

─ ⅜№╢ ⌐╙ ╩ ⇔⁸ ─ ≢№╢⅛≥℮⅛╩ ∆╢⁹ 

 ⅜⁸ ─ ╘ ⅜ ╠╣╢ ─ ⌐ ∫≡™⌂™ ⌐│⁸ ⁸

⌐╟╢ ─ ╩ ℮⁹ 

 ⌐ ∆╢ │⁸ ─ ─ ⌐ ╩ ™⁸ ≢ ╩ ⇔

√ ≤ ∂ ─ ≢№╢↓≤╩ ∆╢⁹↕╠⌐⁸ ⌐ ∟⁸∕─ ⅜ ─

╘ ⅜ ╠╣╢ ─ ≢№╢↓≤╩ ∆╢⁹ 
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.  ─╕⅝ ⇔ 

  ╩╕⅝ ∆ ⌐│⁸ ─ ⌐╦√∫≡⁸ ≢ ⇔√╕⅝ ⇔

─╕⅝ ⇔ ≤⌂╢╟℮⁸ ⌐ ∆╢╙─≤∆╢⁹ 

 ₒ ₓ 

╕⅝ ⇔  

 ─ │⁸ ╘ ─ ⅜ ─ ╘ ╩ ⇔≡™╢↓≤≢№╢⁹↓─√

╘⁸ ─ ─ ⌐⁸ ─ ╘◄Ⱡꜟ◑כ╩ ⅎ╢↓≤⅜ ≢№╢⁹↓─ ╘

◄Ⱡꜟ◑⁸│⌐כ ╘ ─ ⁸ ─╕⅝ ⇔ ⁸ ╘ ⅜ ⅝⌂ ≤⌂╢⁹ 

 ─ ⌐⅔™≡⁸ ─ ╡  ─ ה │ 30cm ⁸

│ 20cm ≤⌂╢╟℮⌂╕⅝ ⇔ ⅜ ╘╠╣≡⅔╡⁸ ≢│ ─

⌐╦√∫≡⁸↓─╕⅝ ⇔ ≤⌂╢╟℮⌐╕⅝ ⇔ ╩ ⇔⁸∕─ ╩ ∆╢╙

─≤∆╢⁹ 

 ⌂⅔⁸ ⌐ ─ ⅜ ╕╣╢ ⁸ ⅛╠─ ╤⇔╛╕⅝ ⇔ ⌐╟∫

≡ ⅜ ⇔⁸ ⅜ ≤⌂╢↓≤⅜№╢√╘⁸╕⅝ ⇔ ⌐⅔™≡│Ⱪꜟ♪כ◙─

≢ ╩ ↕∑╢ ⁸ ╩ ∆╢╟℮⌂ ╩ ⅜↑╢⁹ 

   

  ╕⅝ ⇔ ─ ╘ ⌐╟╢  

≢│⁸╕⅝ ⇔ ─ ⌂ ╩ ─ ≤ ⌐⁸200 ⌐ ─

≢╕⅝ ⇔ ─ ╩ ℮⁸ ╕⅝ ⇔ ╩▫♥ꜞⱦ◘כ꜠♩─ ∆╢√╘

№╢™│ ⌐╟╢ ╘ ─ ⌐╟╢ ⌂ ╩♃כ♦ ∆╢╙

─≤∆╢⁹ 

─ ⌐ ⇔≡⁸ ↔≤─ ╘ ─ ╩♃כ♦ ⇔≡⅔ↄ↓≤≢⁸

↔≤─╕⅝ ⇔ ⅛╠ ╘ ┘ ╘ ─ ╩♃כ♦ ∆╢↓≤≤⌂╡⁸

▫♥ꜞⱦ◘כ꜠♩─ ⌐ ≢⅝╢⁹ 

╘ ⌐ ⇔√ ╩♃כ♦ ™⁸ ה ⌐≈™≡ ─ ╩

⇔≡ ╘ ╩ ⇔ ∆╢ │⁸200 ⌐ ≤↕╣≡™╢╕⅝ ⇔

─ ╩ ∆╢↓≤⅜≢⅝╢⁹⌂⅔⁸ ╘ ╩ ⇔ ∆╢ ⌐⅔™

≡╙⁸ ─ ╘ ⌐≈™≡│⁸ ≥⅔╡⁸ ╡⁸ ─ ⌐≡ ╩ ℮

↓≤≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

3.1 ╕⅝ ⇔ ┘ ╘ ─  

╘ ─▬ⱷכ☺

 

╕⅝ ⇔  1 /200  ▬ⱷכ☺ 
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3.2 ╘ ─ ⅎ  
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╘ ─

12

11

10

─ ╘

≤⌂╢
12

x:- 25469.124 y 8693.413 z 74.315

.  ╘ 

╩ ╘╢ ⌐│⁸ ─ ⌐╦√∫≡⁸ ≢ ⇔√ ╘

╩ ∆╢╟℮⁸ ה ╩ ™√ ─ ╘ ◦☻♥ⱶ⌐╟∫≡ ∆╢╙─

≤⇔⁸ Ɽ♁◖fi─⸗♬♃⌐ ↕╣╢ ╘ ⌐⅔™≡⁸ ─ Ⱪ꜡♇

◒─ ≡⅜⁸ ∞↑ ╘√↓≤╩ ∆ ⌐⌂╢╕≢ ╘╢╙─≤∆╢⁹⌂⅔⁸

⅜ ↕╣╢ ⌐⅔™≡│⁸ ≤⌂╢ ╘ ╩ ⅎ≡ ╘⌂™╙─≤∆╢⁹ 

 ₒ ₓ 

≢│⁸ ≢ ™√ ╩ ≢ ™√ ♃fi◒⌐╟╢Ᵽꜝ☻♩ ⌂

≥ ≢ ∆╢↓≤≤∆╢⁹√∞⇔⁸╛╗╩ ⌂™ ≢ ╩ ™╢ │ ╘ ⅜

ה ה ה ≢№╢↓≤╩ ∆╢⁹ ╘ ─○Ɑ꜠⁸│♃כ

Ɽ♁◖fi─⸗♬♃⌐ ↕╣╢ ╘ ⌐⅔™≡⁸ ─ Ⱪ꜡♇◒─ ≡⅜

∞↑ ╘√↓≤╩ ∆ ⌐⌂╢╕≢ ╘⌂↑╣┌⌂╠⌂™ 3.3 ⁹⌂⅔⁸

⅜ ↕╣╢ ⌐⅔™≡│⁸ ≤⌂╢ ╘ ╩ ⅎ≡ ╘⌂™╟℮⁸ ⸗♬♃⌐

↕╣╢ ╘ ≢ ∆╢╟℮⌂ ╩ ∆ ╘ ─ ─ ≢ Ⱪ

꜡♇◒─ ╩ ⅎ╢ ≤≤╙⌐ ─ ⌐╙ ∆╢⁹ 

√∞⇔⁸ ╘ ⅜ ╣⌂™ ╛─╡ ⌐≈™≡│⁸ ─ ≤⌂

╢↓≤⌐ ⇔ ╘ ╩ ∆╢⁹ 

⌂⅔⁸ ╘⌐№√∫≡│⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ᵑ ╘ │⁸ ─ ╩ ⇔≡│⌂╠⌂™⁹ 

ᵒ ─ ⁸ ↕╣╢ ─ ⅜ ↄ≡╙⁸ ─ ⅜ ™≤ ⌐

⅜ ™ ⌐⌂╢↓≤⅜№╢⁹↓─ ⁸ ⌐ ∆╢╕≢ ╩ ∆

╢⁹↓╣│⁸ ╩ ⇔⌂™ │⁸∕─ ╩ ≢ ≢─ ╘ ◌

►fi♩ ┘ ⌐╟╢ ⇔⌂↑╣┌⌂╠⌂™√╘≢№╢⁹ 

ᵓ ╘ ─ ⌐ ∆╢ ⁹ 

╘ │ ⌂ ─ ⅜ ≢№╡⁸ ↕╣╢ ≢ │⇔⌂™⁹

↓╣│ ⌐│⁸ ─ ⁸ ⅛╠─ ─ ⌐╟╢ ─⁸

cm─ ─ ™ ⅜ ∂╢↓≤⅜№╡⁸ ⅜ ─ ⅜╡ ╩ ⅎ╢

⅜№╢√╘≢№╢⁹ 

3. 3 ⸗♬♃⌐╟╢ ╘ ┘ ─▬ⱷכ☺ 
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 .   

  ≤⇔≡ ╩ ∆╢⁹ ⇔⁸ ≤ ─ ≢ ─ ─

⅜ √╣╢ ╩ ⇔≡™⌂™ ╛⁸ ─╕⅝ ⇔ ה ╘ ≢ ≢⅝√

↓≤╩ ≢⅝⌂™ ⌐│⁸ ╩ ⇔≡ ╩ ⇔≡™╢⅛ ∆╢⁹ 

 ₒ ₓ 

 ≤ ⁸ ─ ╩ ⇔⁸ ≢ ⇔√ ╡─ ╕

⅝ ⇔ ⁸ ╘ ≢ ⇔√ │⁸ ─ ╘ ╩ ⇔≡™╢≤ ⅎ╢⁹ 

 ⌐╟╡⁸ ─ . ⁸╕⅝ ⇔ ─ . ⁸

╘ ─ . ╩ ™⁸ ─ ⅜ ╠╣≡™╢↓≤╩ ≢⅝╢⌂╠┌⁸

≢ ─ ╘ ⅜ ╠╣≡™╢≤ ⅎ╢─≢⁸ ╩ ∆╢⁹ 

╕√⁸ ┘ ⌐≈™≡│⁸₈ ( )₉ ⌐ ≠™

≡ ℮⅜⁸ │ ≤⇔≡ ↕╣╢√╘⁸₈ ─ ₉ ⌐1 ─

│ ∆╢⁹ 

 ⌂⅔⁸ ─ ⁸╕⅝ ⇔ ⁸ ╘ ─™∏╣⅛⅜ ╡≤⌂∫≡™⌂™

│⁸ ╘ ⅜ ─╙─≤⌂∫≡™⌂™ ⅜№╢√╘⁸ ≢ ↕╣≡™╢₈

┘ ₉⌐ ∫≡ ╩ ∆╢⁹ 

 

 .  ─ ה  

─ ─ ⇔√ ⁸ ⁸╕⅝ ⇔ ─ ⁸ ╘

╕⅝ ⇔ ─ ╩ ∆╢ ⁸ ╘ ─ ╘ ⁸ │

─ ≤⇔≡ ה ∆╢⁹ 

 ╘ ≢ ╠╣╢꜡◓ⱨ□▬ꜟ ╘ ─ ─ ≤∕─ ─ ╩

∆╢╙─ │⁸ ─♃כ♦ ≢ ∆╢⁹ 

 ₒ ₓ 

─ ─  

⌐ ⇔√ ⅜⁸ ⌐ ≢ ╩ ⇔⁸ ≢ ╩ ⇔√

≤ ∂ ─ ≢№╢↓≤╩ ≢⅝╢ ≤⇔≡⁸ ⇔√ ╩ ∆╢⁹

⌐ ─ ─ ⅜№╢ ⌐│⁸∕╣╠╩ ∆╢√╘─ ╩ ∆╢⁹ 

⌐ ⇔√ ─ ╙ ∆╢⁹ 

↓╣╠─ ╩ ⌐⅔↑╢ ╘ ⌐ ∆╣┌⁸ ≤⇔≡ ∆╢

│⌂™⁹ 

 

╕⅝ ⇔ ─  

  ╕⅝ ⇔ ⌐⅔™≡⁸ ≢ ⇔√╕⅝ ⇔ ─╕⅝ ⇔ ≤⌂∫≡™╢↓

≤╩ ≢⅝╢ ≤⇔≡⁸200 ⌐ ─ ≢╕⅝ ⇔ ─ ╩ ℮≤≤╙⌐ ─

⌐⅔↑╢ ─ ⌐ꜟ▬□ⱨ◓꜡╩♃כ♦ ∆╢⁹ 

 ╘ ─ ה ⌐≈™≡⁸ ─ ╩ ⇔√ ╘ ╩◦☻♥ⱶ

⌐╟╡ ∆╢ ⁸╕⅝ ⇔ ─ ╩ ≢⅝╢⁹ 
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╘ ≤  

─ ╘ ⌐⁸ Ɽ♁◖fi⌐ ↕╣√ ♃כ♦ ꜡◓ⱨ□▬ꜟ ╩

⌐ ⇔⁸ ⌐⅔™≡ ╘ ≤ ╩ ∆╢⁹↓╣╠─ │ ╘

─ ╩ ⌐ ∞↑ ╘√↓≤╩ ∆╢√╘─ ≤⌂╢─≢⁸

ה ⌐≈™≡ ∆╢⁹⇔√⅜∫≡⁸ ─ ╘⅜ ה ⌐ ┬ │⁸∕─

⁸ ─ ⅜ ↕╣√ ╘ ≤ ╩ ∆╢╙─≤∆╢⁹ ╘

⁸ ─ ≢♃כ♦⁸│ ה ⇔≡╙╟™⁹ 

 

─  
ה      ⁸  
ה    ⁸○Ɑ꜠כ♃ ⁸  
ה    Ⱪ꜡♇◒◘▬☼     
ה      STA.No ⁸ │  
ה    ⁸  
ה      ╘  
ה       
ה    ⁸ ⁸ ╘  
ה    ─ ( ─ꜝכ꜡ ⁸♃fi♦ⱶ꜡כꜝ≢│ ≤╙⌐ )  
ה    ─ Ᵽꜝ☻♩ ╗  
ה      ╘  

ה  

⅝╕ה ⇔  

ה ╘  

─  
─⧵ה       

    

     Ⱪ꜡♇◒◘▬☼ 0.50 ⁸ ╘ ─ ≢ ╘√ ─ ╘ ─

▬ⱷכ☺╩ 3. 4⌐⁸ ─▬ⱷכ☺╩ 3. 5⌐ ∆⁹ 

 

0 10 20 30 40 50

 2010 12 20

  No.516+40   No.517
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  8 50
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 1.25h
 4.92km
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22

34cm

0.5

6

 11

    

3. 4  ╘ ▬ⱷכ☺ Ⱪ꜡♇◒◘▬☼ .  
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 11

 

3. 5  ─▬ⱷכ☺ 

 

╘  

╕⅝ ⇔ ─ ⌐ ⅎ≡ ╘ ⌐╟╢ ╩ ℮ │⁸ ─ ╘

⌐⁸ Ɽ♁◖fi⌐ ↕╣√ ♃כ♦ ꜡◓ⱨ□▬ꜟ ╩ ⌐ ⇔⁸

⌐⅔™≡ ╘ ╩ ∆╢⁹↓─ │ ╘ ─ ╩ ⌐╕⅝ ⇔⁸ ╘

╩ ∫√↓≤╩ ∆╢√╘─ ≤⌂╢─≢⁸ ה ⌐≈™≡ ∆╢⁹⇔√

⅜∫≡⁸ ─ ╘⅜ ה ⌐ ┬ │⁸∕─ ⁸ ─ ⅜ ↕╣√

╘ ╩ ∆╢╙─≤∆╢⁹ 

Ⱪ꜡♇◒↔≤⌐ ╘ ╩ ∆╢⁹ ⁸ │ ╘ ≤

⌐ ∏╢⅜⁸ ⅜ ⌐ √╢⅛╩ ∆╢ ⁸╕⅝ ⇔ ⌐ ⅎ≡

╩ ∆╢⁹ 

╘ ─▬ⱷכ☺╩ 3.6 ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. 6  ╘ ─▬ⱷכ☺ 
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꜡◓ⱨ□▬ꜟ 

╘ ≢ ╠╣╢꜡◓ⱨ□▬ꜟ ╘ ─ ─ ≤∕─ ─ ╩

∆╢╙─ ╙ ─♃כ♦ ≢ ⇔⁸₈ ─ ₉≢ ╘╢

₈OTHRS₉ⱨ◊ꜟ♄⌐ ∆╢⁹꜡◓ⱨ□▬ꜟ⌐ ♃כ♦⌂ ╩⁸ ─ ╡≤∆╢⁹꜡

◓ⱨ□▬ꜟ─ ─ ╩ ⌐≈™≡│ 3.7⁸ ⌐≈™≡│ 3.8 ⌐ ∆⁹ 

ה ≤                      3.7 ─ ≢│ᵒ 

ה ⌐⅔↑╢ ⁸ ⁸          3.7 ─ ≢│ᵔ ᵖ 

ה ─ ─                  3.7 ─ ≢│ᵓ 

ה ─ ─ ─ꜝכ꜡         3.7 ─ ≢│ᵗ⁸ᵘ 

  ID

Z

 
 

3.7  ꜡◓ⱨ□▬ꜟ─ ─ ╩ ™√  

 

ה ≤                      3. 8─ ≢│ᵒ 

ה ⌐⅔↑╢ ⁸ ⁸          3.8 ─ ≢│ᵘ ᵚ 

ה ─ FIX ⅛ FLOAT ⅛╩ ∆╢╙─ 3.8 ─ ≢│ᵓ 

ה ─ ─                  3.8 ─ ≢│ᵗ 

ה ─ ─ ─ꜝכ꜡         3.8 ─ ≢│ᵛ⁸ᵜ 

 

 

GNSS

 

3.8  ꜡◓ⱨ□▬ꜟ─ ─ ╩ ™√  

 

β꜡◓ⱨ□▬ꜟ─ ♃כ♦ │⁸ISO15143⌐ ♃כ♦⁸₈⇔≥─╙╢∆ ₉

┘ ⌐≈™≡│ ∆╢⁹ 

 

 

 ⁸RI ╩ ⇔√ ♩כ◦♃כ♦⁸│⌐ ╩ ╗ ─

╩ ∆╢⁹ 


