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│∂╘⌐ 

╩ ⌐ ⇔ ∆╢↓≤│⁸ ⅜ ∆╢ ≢ ↄ↓≤─≢⅝⌂™ ─

≈≢∆⁹╕√⁸ ─ ╩ ⌐ ⅎ╢↓≤⅜≢⅝≡ ╘≡⁸ ₁⌂▬fiⱨꜝ─ ╛⁸↓

╣⌐ ↨⇔√ ⅜ ≤⌂╡╕∆⁹↓─√╘⁸ ╟╡ ≢⁸ ─

╛ ╩ ⇔ↄ ⅎ╢√╘─ ⅜ ≤⇔≡ ╕╣≡⅝╕⇔√⁹ 

─ ╩ ⅎ╢√╘⌐│⁸ ╩│∂╘≤∆╢₈ ╩ ╢₉ ⅜ ≢∆⁹₈

╩ ╢₉ │ ⁸ ─ ⌂ ╩ ∆╢√╘⌐ ↄ ↕╣≡⅔

╡⁸ ╛ ⅜ ℮ ⌐ ╠∏⁸ ⌐╟╢ ╛ ─ ⌂≥⁸

₁⌂ ≢ ╦╣≡™╕∆⁹╕√⁸ ⅎ┌ ⌐╟╡ ↕╣╢ │⁸ ─ ─

≢ √╡ ─╟℮⌐ ↕╣≡™╕∆⁹ 

│⁸∕─ ≢№╡ 150 ─ 1869 2 ⌐ ↕╣√

─ ⅛╠⁸ ─ ╩ ⌐ ⅎ╢√╘⌐₈ ╩ ╢₉ ╩ ™⁸╕

√⁸ ⅜ ≢ ╦╣╢ ⅜ ⌐ ↕╣╢√╘─ ╖≠ↄ╡⌐ ╡ ╪≢⅝╕⇔

√⁹ ─ ⌂≥⁸ ⅜ ⅝ↄ ∆╢ ≢⁸₈ ╩ ╢₉ │╕∆╕∆

⌂╙─≤⌂∫≡⅔╡⁸ √⌂ ┼─ ╛ ─ ╩ ╡⌂⅜╠⁸ ╩↕╠⌐

↕∑╢↓≤⅜ ≢∆⁹↓╣⌐│⁸₈ ╩ ╢₉ ─ ╛ ⁸╕√∕─ ⌐

≈™≡⁸ ↄ─ ₁─ ╩ ╢↓≤⅜ ≤⌂╡╕∆⁹↓─√╘⁸™╕ ₈ ╩ ╢₉

≤ ⌐≈™≡ ╘≡ ⇔⁸↓╣╠╩ ⌐ ⅎ≡™ↄ√╘─ ╩ ∆╢↓≤

⅜ ≢∆⁹ 

≢│⁸ ⌐╦√╢ ⅛╠ ∆╢ ₈a ╩ ╢₉ ≤ ╩ ⅎ

╢ ₑ╩ 2015 2016 27 28 ⌐ ⇔╕⇔√⁹↓─ │⁸

⌐⅔↑╢ ╛ ─ ₁⅛╠─↔ ╩ ╡╕≤╘√╙─≢⁸₈ ╩ ╢₉

╛ ⌐≈™≡⁸ ₁⌂ ⅛╠ ⁸ ⇔⁸↓─↓≤┼─ ╩ ╢ ≢

≤⌂╢ ≤ ⌐≈™≡⁸∕─ ⅎ ⁸ ╩ ⇔√╙─≢∆⁹ 

↓↓≢ ⇔√ ╩⁸₈ ╩ ╢₉ ⌐√∏↕╦╢ ─ ↄ─ ⅜ ─

≤⇔≡ ∟⁸ ⌂ ╩ ⌐ ∆╢↓≤≢⁸ ↄ─ ₁─ ⅜ ╠╣⁸ ⌐

∆╢ ─ ╛ ─ ⅜ ⌐╦√∫≡ ⌐ ╦╣╢ ⅜ ∆╢

╙─≤ ⅎ╕∆⁹ 
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⌐⅔↑╢ ─ ≤ ∆≤↓╤ 

₈ ╩ ╢₉ ╩ ╡ ↄ ─ ⅝ 

ICT a ─ ⌂ ⌂≥⁸ ⌂ ─ ⌐╟╡⁸ ₁─

╙ ⅝⌂ ╩ ↑⁸ ∆╢ ╩ ⅎ≡™╕∆⁹↓╣╕≢─ ─ ╛ ₁

─ ╩ ∆╟℮⌂ ╙ ⅎ≡⅔╡⁸Internet of Things IoT b ⁸꜡Ⱳ♇♩⁸

AI c ⁸ ╛ VR⁸AR d ≤™∫√⁸ ₁─ ╠⇔⌐ ⅝⌂ ╩

ⅎ╢ ╙ ₁⌐ ╛ ⅜ ╗ ⌐⅔™≡⁸ ─ ╡ ⌐≈™≡╙↓╣╠⌐ ∆

╢╟℮ ↕∑≡™ↄ↓≤⅜ ╘╠╣≡™╕∆⁹ 

₁⌂⸗ⱡ╩ ⌐ ⅜ ╘╠╣⁸∕╣╠⅜◖fiⱧꜙכ♃ ─ ─ ≢

↕╣╢ │⁸ ⌐ ≢│ ─╙─≤⌂╡≈≈№╡╕∆⁹ ⅎ┌ ▬fiⱨꜝ─ ╛

╩ ℮√╘─ │⁸ ╩ ─ ≢ ∆╢ ≢ ∆╢↓≤⅜

ⅎ≡⅝≡⅔╡⁸↓╣╩ ™≡ ₁⌂◦Ⱶꜙ꜠כ◦ꜛfi⁸ ⁸ ⌂≥╩ ℮↓≤⅜⁸

│ ∆╢≤ ╦╣╕∆⁹ 

↓℮⇔√ ≢ ™╠╣╢ ⌐│⁸∕╣╠╩ ⌐≈⌂←√╘⌐ ╠⅛─

⅜ ≢∆⁹↓─√╘⁸↓℮⇔√ ≢ ™╠╣╢ ↄ─ │⁸ ⌐ ∆╢

╛∕╣⌐ ⌐ ╦╢ ╩ ╪≢™√╡⁸↓℮⇔√ ⌐ ↑╠╣≡™√╡⇔╕∆⁹

↓℮⇔√ │Γ Δ≤ ┌╣≡™╕∆⁹⸗ⱡ─ ╩ ⇔⁸

╩ ∆╢↓≤│₈ ╩ ╢₉ ─ ⅝⌂ ─ ≈≢∆⁹⇔√⅜∫≡⁸ ⅜

∆╢↓≤⌐ ™⁸ ╩ ≤ ↑╢₈ ╩ ╢₉ │⁸ ∕─ ⅜

∆╙─≤ ⅎ╠╣╕∆⁹ 

⌐⁸ ⅜ ≢│⁸ ≤ ╩ ↕∑√₈ ☻ⱴכ♩ ₉─ ╩

₈Society 5.0₉e ≤⇔≡ ⌐ ⇔≡™╕∆⁹2016 28 5 ⌐ ↕╣

√₈ ▬ⱡⱬכ◦ꜛfi 2016₉f ⌐⅔™≡╙⁸₈Society 5.0₉╩ ∆╢ⱪꜝ

♇♩ⱨ◊כⱶ ─ ≤⇔≡⁸ ─ ╩│∂╘≤∆╢ ⌂

─ ╛ ≤™∫√₈ ╩ ╢₉ ⌐ ∆╢ ⅜ ↕╣╕⇔√⁹ ─

╛ ⌐≈™≡│⁸ ™ ⅛╠ ─ ╩│∂╘≤⇔√ ⅜ ╦╣≡⅝╕⇔√

⅜⁸ √⌂ ╩ ⇔≈≈⁸ ╠╩ ⇔⌂⅜╠ ╙ ⅝ ⅝ ╩ ╘╢↓≤⅜

≢∆⁹ 

↓℮⇔√ ⌐ ⇔≡ ⌐₈ ╩ ╢₉ ╩ ╘╢ ≢│⁸ ⌐

                                                   
a Information and Communication Technology ─ ⁹ 
b ⁸ ⁸꜡Ⱳ♇♩⁸ ⌂≥№╠╝╢⸗ⱡ⅜▬fi♃כⱠ♇♩⌐≈⌂⅜╡⁸ ─╛╡ ╡╩∆

╢↓≤≢⁸⸗ⱡ─♦כ♃ ╛∕╣⌐ ≠ↄ ⅜ ⇔⁸ √⌂ ╩ ╖ ∆ ╖⁹ 
c Artificial Intelligence ─ ⁹ 
d  ∕╣∙╣ Virtual Reality ⁸Augmented Reality ─ ⁹ 
e  ⁸ ⁸ ⁸ ⌐ ↄ √⌂ ≢№╡⁸◘▬Ᵽכ ≤ⱨ▫☺◌ꜟ

╩ ⌐ ↕∑⁸ ≤ ─ ╩ ⇔⁸ ₁⅜ ≢ ⌐ ∟√ ─

™ ╩ ╢↓≤─≢⅝╢⁸ ─ ╩ ∆╙─⁹ Web◘▬♩╟╡⁹  
f http://www8.cao.go.jp/cstp/sogosenryaku/2016.html  ╩ ⁹ 
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≢⅝╢ ⌂ ╛⁸ ╩ ℮√╘─ ⁸ ⁸ ⁸ⱡ►Ɫ►⁸ ╖⌂≥⁸

─☻כ♁ꜞ⌂ ╛ ⅜ ≢∆⁹⇔⅛⇔⌂⅜╠⁸2016 28 1 ⌐

a ⅜ ╡╕≤╘√ ₈ ╩ ╡ ╩ ╢ ─ ╩ ⇔≡₉b ≢

│⁸ ─ ≤™∫√ ─ ╩ ↑╢ ≢⁸ ⌐⅔™≡╙ ╩

│∂╘≤⇔√ ─ ⅜ ≤⌂∫≡™╢≤™℮ ⇔™ ⅜ ↕╣╕⇔√⁹

─ ⌐╟╣┌⁸ ⌐ ∆╢ ─℮∟⁸20 ─ ─ │⁸20

│ ─ ╩ ╘≡™╕⇔√⅜⁸ │ ⌐╕≢ ⌐ ⇔≡⅝≡⅔╡⁸∕

─ ╙ 1/5 ⌐╕≢ ∆╢⌂≥⁸ ─ ⅜ ⅝⌂ ≤⌂∫≡™╕∆⁹

₈ ╩ ╢₉ ⅜ ─ ╩ →⁸ ⌂ ≤ ⇔≈≈⁸ ⅜ ─ №

╢ ─ ╩ ⅎ╠╣╢╟℮⌐∆╢√╘⌐│⁸↓╣╕≢ ⌐ ╩│∂╘≤⇔√

╩ ╛⇔⁸ ⇔≡™ↄ↓≤⅜ ≢∆⁹ 

⇔≈≈№╢ ⌐ ⇔≡⁸ ╩ ∆╢ ⅝╙ ╪≢™╕∆⁹ ⅎ┌

2016 28 ⅛╠ ⅜ ╡ ╪≢™╢ i -Construction c ≢│⁸ ─

╩ ∆╢↓≤╩ ⇔⁸ ICT ╩ ⌐ ∆╢↓≤╩ →≡

™╕∆⁹2016 28 9 ⌐ ⅜ ↕╣√ ─ d ⌐⅔™≡╙⁸

╟╡⁸ ⌐╟╢ ─ ⌐ ↑≡⁸ כ꜡♪─┼

fi ─ ╛ ─♃כ♦ ⌂≥⁸ √⌂ ╛ ╩ ∆╢↓≤╩ ⌐ ╘

╢↓≤⅜ ↕╣╕⇔√⁹ ⅜ ∆≢№╤℮₈ ╩ ╢₉ ╩⁸ ⅛≈

⌐ ⇔ ↑╢√╘⌐⁸ ─ ה ⌐ ╡ ╖⌂⅜╠⁸ ≤⌂╢ ─ ╛

√⌂ ─ ה ╙ ⇔≡ ∆╢↓≤⅜ ╘╠╣≡⅔╡⁸∕╣╩ ⅎ╢ ╩│

∂╘≤⇔√ ─ ⅜ ≤⌂∫≡™╕∆⁹ 

╕√⁸ ⅜ ↄ ∆╢ ⅜ ⌐⅔™≡│⁸≥↓⌐⅔™≡╙ ╛ ⌐ ℮

─ ⅜№╡⁸ ─ ╛ ⌐ ⌐ ≤⌂╢₈ ╩ ╢₉ ⌐ ╦╢

⅜ ⌐ ≢∆⁹ ⌐⁸ ⅜ ∆╢ ⌐⅔™≡│⁸ ⅜ ⇔

√ ⌐⁸ ⌂ ╩ ≤∆╢√╘─₈ ╩ ╢₉ ╩ ⅎ╢ ─ ⅜⁸

╙╕∆╕∆ ⌂╙─≤⌂∫≡™ↄ≤ ⅎ╠╣╕∆⁹ 

 

 

  

                                                   
a ⌐ ∆╢ ┘ ╩ ⌐ ⅎ⁸ ─ ─ ⌐ ∆╢√

╘ ↕╣╢⁸ ─ ⁹ http://www.gsi.go.jp/syoukai.html  ╩ ⁹  
b  http://www.gsi.go.jp/common/000134697.pdf  ╩ ⁹ 
c ICT ─ ╩ ⌐ ∆╢↓≤⌐╟∫≡⁸ ◦☻♥ⱶ ─ ╩ ╡⁸

╙∫≡ №╢ ╩ ∆ ⁹ http://www.mlit.go.jp/tec/tec_tk_000028.html  ╩ ⁹  
d ₈ ┼─ ₉─ ⌐ ↑√ ≤ ─ ╩ ╢√╘─ ─ ≤⇔≡

↕╣╢⁸ ╩ ≤∆╢⁸ ┘ ⌐╟╢ ⁹

http://www.kantei.go.jp/jp/singi/keizaisaisei/miraitoshikaigi/  ╩ ⁹  
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⌐ ∆╢√╘⌐ ╩∆═⅝⅛ 

↓℮⇔√ ─ ⌐ ⇔⁸₈ ╩ ╢₉ ╩ ╙ ⇔≡ ⇔ ↑╢√

╘⌐│⁸₈ ╩ ╢₉ ─ ⌐ ∆╢ ─ ─ ╩ ╘≡™ↄ↓≤⅜ ⅛∑╕∑

╪⁹↓─ ─ₐ ₈ ╩ ╢₉≤│≥─╟℮⌂↓≤⅛ₑp.7 ≢ ∆╟℮⌐⁸₈ ╩

╢₉ │⁸ ₁─ ─ ─ ₁⌂ ╩ ⅎ╢ ╙ ⌂ ≢№╡⁸ ⇔

⌂ↄ⌂╢≤ ⅝⌂ ⅜ ∂╕∆⁹╕√⁸ ⌐☼כ♬ ∆╢ ≢ ╙ ╩ ↑╢↓

≤⅜ ⌂ ≢№╡⁸ ─№╢ ⌂ ≢╙№╡╕∆⁹↕╠⌐⁸∕─ ⌂ ─

√╘⌐│⁸ ⌐ ∆╢ ⱪ꜡ⱨ▼◦ꜛ♫ꜟ ─ ⌂≥⁸ ☻כ♁ꜞ─╘√─

─ ⅜ ≢╙№╡╕∆⁹↓℮⇔√↓≤⌐≈™≡⁸ ─ ─ ↄ─ ₁─ ≤⌂

∫≡™╢↓≤⅜⁸₈ ╩ ╢₉ ╩ ↕∑╢ ≤⌂╡╕∆⁹₈ ╩ ╢₉ ╛

⅜ ↄ ─ ⌐ ╦∫≡™╢ ╩ ╡ ∆↓≤│⁸₈ ╩ ╢₉ ₁─ ╩ ╘╢

↓≤⌐ ∑≡ ╘⌂↑╣┌⌂╠⌂™ ⅝⌂ ≢∆⁹ 

↓─ ╩ ∆╢√╘⌐│⁸₈ ╩ ╢₉≤│∕╙∕╙≥─╟℮⌂↓≤⌂─⅛⁸∕─

⁸ ╛ ⁸ ⌂≥╩ ⇔⁸ ∆╢↓≤⅜╕∏ ≢∆⁹↓╣╕≢⁸↓℮

⇔√ │ ╦╣√↓≤│╒≤╪≥№╡╕∑╪⁹ ─ ≢₈ ╩ ╢₉ ╛ ⌐

∆╢ ╩ ╢√╘⌐│⁸╕∏│∕╣╠⅜≥─╟℮⌂╙─⌂─⅛╩ ╠⅛⌐∆╢↓≤⅜

≢∆⁹ 

∕─ ≢⁸∕℮⇔√₈ ╩ ╢₉ ⌐≈™≡ ─ ⌐ ⇔≡╙╠ⅎ╢╟℮⁸ ⌂

≢ ⅎ⁸ ╩ ╢↓≤⅜ ≢∆⁹ ↄ─ ₁─ ╩ ⌐ ╢√╘⌐│⁸≥─╟

℮⌂ ⁸ ≢ ⅎ╢↓≤⅜ ╕⇔™─⅛⁸ ⇔√ ≢ ⅜ ╩ ╘╢↓≤⅜

≢∆⁹ 

↓─ ─a ₈ ╩ ╢₉≤│≥─╟℮⌂↓≤⅛ₑp.7 ≢│⁸₈ ╩ ╢₉ ⁸

╛ ⁸ ⌂≥╩ ₁⌂ ⅛╠ ⅎ⁸ ⇔╕⇔√⁹╕√⁸ ↄₐ ₈ ╩

╢₉⅜ ╦╢√╘⌐│ₑp.34 ≢│⁸ ⇔√ ╛ ⅜ ─ ⌐ ╦╢╟℮⌐∆╢√

╘⌐│ ╩∆═⅝⅛╩⁸ ⁸ ─ ≈─ ≢ ⇔╕⇔√⁹↕╠⌐⁸₈ ╩

╢₉ ╩ ⇔≡∕─ ╛ ⅜ ⌐ ∆╢√╘⌐⁸∕╣╠╩ ⅎ╢ ⌐╙

╘╢═⅝╙─⌐≈™≡⁸a ⅎ╢≤ ⌐ ⌂ ₑ p.76 ⌐⅔™≡ ⇔╕⇔√⁹ 

↓─ ⌐ ⇔√ ╩ ╕ⅎ√ ₁⌂ ⌐╟╡⁸ ╛ ⌐ ∆╢ ╛

⌐ √⌂ ⅜ ⅝ ╕╣⁸ ╛ ⅜™⅛⌐ ⅝⌂ ╩ ∟⁸ ⅜ ─ ╩

ↄ ☻ⱴכ♩ ─ ⌐ ↑≡™⅛⌐ ⅝⌂ ╩ ∫≡™╢⅛╩⁸ ↄ─ ⌐

⌐ ∂≡╙╠ⅎ╢╟℮⌐⌂╢↓≤╩⁸ ↄ ⇔╕∆⁹ 
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∕─ ⌐ ⅎ≡ↄ╢ ─  

₈ ╩ ╢₉ ⌐ ∆╢ ─ ─ ⅜ ╕╡⁸ ┼─ ⅜ ╠╣╢↓≤≢⁸₈

╩ ╢₉ ⌐╟╢ ⅜ ⌐ ↕╣⁸ ─ ⅜ ╕╢↓≤⅜ ↕╣

╕∆⁹↕╠⌐∕╣╠⅜ ⇔⁸☻Ɽ▬ꜝꜟ▪♇ⱪ⇔≡™ↄ↓≤≢⁸ ─╟℮⌂ ─

⅜ ∆╢↓≤╩ ⇔╕∆⁹ 

 

₈ ╩ ╢₉ ╛↓╣⌐ ∆╢ ⌐ ∆╢ ─ ─ ⅜ ⇔⁸ ─

⌐≈™≡ ↄ─ ₁⌐ ⇔≡╙╠ⅎ╢  

ⅎ┌ ─ ≢№╢ ≢ ↕╣╢ ─ ⌐⁸₈ ╩ ╢₉ ⅜

╡ →╠╣╢╟℮⌐⌂╢⌂≥⁸ ─ ⌐⅔™≡╙₈ ╩ ╢₉ ⌐ ╣╢

⅜ ⅎ╢≤≤╙⌐⁸₈ ╩ ╢₉ ⌐ ─ ™ ₁⌐╟╢⁸ ╛ ─

╛ ⇔↕─ ⌂ ⌐╟╡⁸₈ ╩ ╢₉ ⅜ ↄ─ ₁⌐≤∫≡ ⌂╙

─≤⇔≡ ∂≡╙╠ⅎ╢╟℮⌐⌂╡╕∆⁹∕─ ⁸ ─ ╡≢ ╦╣≡™╢₈ ╩

╢₉ ⌐≈™≡╙⁸∕─ ╛ ⌐≈™≡ ⇔™ ╩ ╢↓≤⅜≢⅝╢╟℮⌐

⌂╡⁸₈ ╩ ╢₉ ≢ ╠╣╢ ₁⌂ ╩⁸ ─ ≢ ⇔≡ ≢⅝╢╟

℮⌐⌂╢↓≤≢⁸ ≤⇔≡ ↄ─ ₁─ ה ╩ ∆╢↓≤⅜≢⅝╢╟℮⌐

⌂╡╕∆⁹╕√⁸₈ ╩ ╢₉ ⌐ ∆╢ ⌐ ∆╢ ⅜ ╕╢↓≤≢⁸

↓─ ⌐ ∆╢ ╙ ⇔⁸↓╣⌐ ⇔≡ ⌂ ╙ ↕╣╢╟℮⌐

⌂╡╕∆⁹ 

 

╟╡ ⌂ ╛ ╩ ≈ ⅜ ↕╣⁸ √⌂ ™ ╙ ⇔⁸ ─♬

⌐☼כ ⇔√₈ ╩ ╢₉ ╩ ⌐ ≢⅝╢  

⅛╠ ╕≢ ─ ₁⌂ ⌐⅔™≡⁸╟╡ ⌂₈ ╩ ╢₉ ⅜

⌐ ╦╣╢╟℮⌐⌂╡⁸↓╣⌐ ∆╢ ⅜ ↕╣╢↓≤≢⁸ ─

⌐╙ ∆╢≤≤╙⌐⁸ ⅜ ⅜ ⇔√ ≢╙⁸ ה ⌐ ⌂₈

╩ ╢₉ ⅜ ⌐ ╦╣╕∆⁹₈ ╩ ╢₉ ⌐⅔™≡ ╩ ∆

╩ ⌐ ╛∆↓≤≢⁸ ⌐⅔™≡╙ ─ ⅜ ↕╣⁸╕√⁸

↓╣╕≢ ⌐ ⌂ ╛ √⌂ ⌐ ≢⅝╢ ─ ╙ ╖╕∆⁹

⌐ ╦╢ ↄ─ ≢₈ ╩ ╢₉ ⌐ ∆╢ ⅜ ⇔⁸

⌂ ╛ ╩ ∆╢↓≤≢⁸ a ⅜ ≤∆╢

─ ⅜ ≠⅝╕∆⁹ 

 

                                                   
a 2007 19 ⌐ ⁸ ↕╣√ 19 63 ≢⁸ ─ ─

⌐ ∆╢ ⌐ ∆╢ ⌂≥╩ ⇔≡™╢⁹↓╣⌐ ≠⅝

⅜ ↕╣≡™╢⁹2017 29 ⅛╠ √⌂ ─ ⅜ ↕╣╢ ⁹

http://www.gsi.go.jp/kihonhou.html  ╩ ⁹  
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₁─ ╠⇔╩ ⅎ╢ ⌂ ─ ⅜ ╖⁸↓╣⌐ ⌂ ⅜ ⇔≡

↕╣╢  

╠⇔╩ ⅎ╢ ₁⌂ ─ ⅜ ⌐ ╖⁸↓╣╠─ ≤ ─

╩ ↕∑√ ╩☻ⱦכ◘⌂√ ↄ─ ₁⅜ ⇔≡ ⇔⁸ ╛

─ ╩ ⇔≡⁸₈ ╩ ╢₉ ⅜╟╡ ⌐ ∂╠╣╢╟℮⌐⌂╢⌂≥⁸

╩™≈≢╙≥↓≢╙ ⌐ ∆╢↓≤⅜≢⅝╢ ⅜ ↕╣⁸ ₁─ ⅜

─ ™ ⅛⌂╙─≤⌂╡╕∆⁹╕√⁸↓℮⇔√ ≢ ─ ≤⇔≡ ™╠╣

╢ a ─ ▬fiⱨꜝ─ ⇔√ ╙ ⌐ ╦╣╢╟℮⌐⌂╢↓≤≢⁸

┼─ ⌂ ⌂≥⁸ ↄ─ ₁─ ╠⇔⅜╟╡

ה ⌂╙─⌐⌂╢≤≤╙⌐⁸ ⇔≡₈ ╩ ╢₉

╩ ℮↓≤⅜≢⅝╢╟℮⌐⌂╡╕∆⁹ ╛

╩│∂╘≤∆╢₈ ╩ ╢₉ ⅜ ⌐ ↕╣⁸

⇔√ ⅜ ↕╣╢╟℮⌐⌂╡⁸₈ ╩ ╢₉

─ ╛ ╙ ╖⁸ ╙ ⇔⁸

i -Construction ╛ IT ─ ⅜ ⇔╕∆⁹ 

  

                                                   
a  GPS⌂≥─ ◦☻♥ⱶ GNSS ╩ ∆╢ ⁹ ⅜ ⌐ 1,300 ⇔

≡™╢⁹ 

ᶮᶽ᷂  ᷂ᶫ ἶ ⁸  
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₈ ╩ ╢₉≤│≥─╟℮⌂↓≤⅛ 

₈ ╩ ╢₉≤│≥─╟℮⌂↓≤⅛⁸↓╣╩ ⌐ ⇔√╡ ⇔√╡∆╢↓≤│

≢│№╡╕∑╪⁹⌂−⌂╠⁸ ─₈ ╩ ╢₉ │⁸ ₁─ ╡─ ₁⌂ ≢⁸

₁⌂ ≢ ╦╣≡⅔╡⁸∕─ ⁸ ╙∕╣∙╣ ⅝ↄ ⌂╡⁸└≤╕≤╘⌐ ∆╢

↓≤│≢⅝⌂™⅛╠≢∆⁹↓─√╘⁸₈ ╩ ╢₉≤™℮↓≤╩ ⌐ ⇔╟℮≤∆

╢≤⁸≢⅝╢∞↑ ↄ─ ≢⁸╕√ ₁⌂ ╡ ⅛╠─ ╩ ™≡ ╩ ∆╢↓

≤⅜ ⌂▪ⱪ꜡כ♅≤ ⅎ╠╣╕∆⁹ 

↓─ₐ ₈ ╩ ╢₉≤│≥─╟℮⌂↓≤⅛ₑ≢│⁸₈ ╩ ╢₉↓≤⌐≈™≡⁸

─ ≈─ ╡ ≢ ⇔⁸ ╩ ╖╕⇔√⁹ 

ₒ ה ₓ ₈ ╩ ╢₉≤│∕╙∕╙≥℮™℮↓≤⌂─⅛ p.7  

ₒ ₓ ≥℮⇔≡₈ ╩ ╢₉ ⅜ ⌂─⅛ p.14  

ₒ ה ₓ ₈ ╩ ╢₉ │ ⌐ ∫≡™╢─⅛ p.19  

ₒ ₓ ₈ ╩ ╢₉ ⌐│ ⅜ ╦∫≡™╢─⅛ p.28  

ₒ ה ₓ ₈ ╩ ╢₉ ─ ≤ ─ p.32  

╕√⁸∕╣∙╣─ ╡ ⌐⅔™≡⁸↕╠⌐ ─ ≢ ╡ ↑⁸₈ ╩ ╢₉↓≤⌐

≈™≡ ⇔ ∆╢↓≤╩ ╖╕⇔√⁹ 

 

 

ₒ ה ₓ₈ ╩ ╢₉≤│∕╙∕╙≥℮™℮↓≤⌂─⅛  

ₒ ₓ ╡⁸∕╣╩ ⅝⁸∕╣╠╩ ∆╢  

₈ ╩ ╢₉ │⁸ ⌐ ↕╣√₈ ╢₉≤™℮ ∞↑≢│⌂ↄ⁸↓╣⌐ ∆

╢ ₁⌂ ⅜ ⌐ ∆╢↓≤≢ ⅜ ╡ ∫≡™╕∆⁹↓℮⇔√ ∆╢ ╙

₈ ╩ ╢₉ ─ ≤™ⅎ╕∆⁹↓─√╘⁸╕∏│₈ ╩ ╢₉ ⌐│≥─╟℮

⌂ ⅜ ╕╣≡™╢─⅛╩↓↓⌐ ⇔╕∆⁹ 

 

⌐ ╛ ⅝↕╩₈ ╢₉  

₈ ╩ ╢₉≤ ™≡⁸ ╙⅜ ∫ ⌐ ™ ⅛═╢ ⅜⁸↓─₈ ╢₉ ≢∆⁹

⌐ꜟכꜟ─ ≠⅝⁸ ≤⌂╢⸗ⱡ─ ⁸ ⅝↕⁸ ⁸ ↕ ─ ⌂ ╩

∆╢ ≢∆⁹ ─ ╩∆╢≤⁸Γ Δ≤™∫√ ⅜↓╣⌐ ⇔╕∆⁹ ⅜

─ ╩ ™≡₈ ╢₉↓≤≢⁸ ⌐ ™ ≢⸗ⱡ─ ╩ ╢↓≤⅜≢⅝╕∆⁹ 

 

∫√ ╩ ⇔ ≤⇔≡ ∆╢  

₈ ╢₉ ∞↑≢│⁸∕─ ╩ ⌐ ≢⅝╕∑╪⁹ ∫√ ╩ ╡╕≤╘≡♦

♃כ ⇔⁸ ⅛╡╛∆ↄ ∆╢↓≤≢⁸ ╛ ≤⇔≡ ≢⅝⁸ ╙

⅜╡╕∆⁹↓℮⇔√ ╙₈ ╩ ╢₉ ─ ≢∆⁹ ⅎ┌⁸ │₈ ╩ ╢₉
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↓≤≢ ╠╣√ ╩₈ ↄ₉↓≤≢ ⅝ ↕╣╢ ≢№╡⁸₈ ╩ ╢₉ ─

─ ≈≢∆⁹ 

 

╩ ☻ⱦכ◘⇔ ∆╢  

─ ≢ ↄ ↕╣≡™╢Γ ⱦ☻Δ│⁸₈כ◘ ╢₉ ≢ ╠╣√ ╛⁸

↓╣╩₈ ↄ₉↓≤≢ ↕╣√ ╩ ™≡ ╦╣≡™╕∆⁹ ☻ⱦכ◘⌐

∆╢ │⁸₈ ╢₉ ≤₈ ↄ₉ ≢ ↕╣√ ╩ ∆╢ ≢№╡⁸

≥⅔╡─₈ ╩ ╢₉ ≤│ ╩☻ⱦכ◘√⇔℮↓⁸⅜∆╕╡⌂ ℮ ≢│⁸₈ ╩

╢₉ ≢ ╠╣╢ ₁⌂ ⌐≈™≡⁸ ⇔ↄ⁸╕√ ⌐ ≢⅝╢ ╛ ⅜

≢☻ⱦכ◘─╣∙╣⧵⁸√╕⁹∆≢ ≤⌂╢ ⅜ ╪⌐ ↕╣≡™╕∆⁹

☻ⱦכ◘⁸╠⅛≥↓√⇔℮↓ ∆╢ ╙₈ ╩ ╢₉ ⌐ ⌐ ╦╢ ─

≢№╢≤ ⅎ╢↓≤⅜≢⅝╕∆⁹ ⅜⁸ ╛ ─√╘⌐ ╩

⇔≡ ℮⁸™╦╝╢ ╩₈ ╢₉ ☻ⱦכ◘─↓⁸╙ ∆╢ ≤ ⅎ╢↓≤⅜≢

⅝╕∆⁹ 

 

─ ╩ ⅎ⁸ ∆√╘─  

─╟℮⌂₈ ╢₉ ╛₈ ↄ₉ ⁸↕╠⌐∕╣╠╩ ☻ⱦכ◘≡⇔ ∆╢

─ ╩ ⌐ ℮√╘⌐│⁸ ─ ╩ ⅎ⁸ ∆√╘─ ⅜ ≢∆⁹ ⅎ┌⁸

╡⁸ ⅝⁸ ∆╢ ╩ ℮√╘⌐ ⌂ ─ ╩ ╩ꜟכꜟ╢∆ ה ⇔√

╡⁸ ≢ ≢⅝╢ ⌂ ╛ ╖╩ ה ⇔√╡∆╢↓≤⅜ ≢∆⁹╕√⁸

─ ╛ ─√╘─ ╩⁸₈ ╩ ╢₉ ─ ⅜ ≢ ℮ ╙

ⅎ╠╣╕∆⁹↓℮⇔√₈ ╩ ╢₉ ₁─ ╩ ⌐ ╘╢√╘⌐ ℮ ╙⁸₈

╩ ╢₉ ─ ≤™ⅎ╕∆⁹ 

 

ₒ ᵑₓ ╩ ⅎ╢ ≢ ⌐ ≤⌂╢ ╩ ╢  

⌐ ╩ ⅎ╢≤⅝─ ≤⇔≡⁸╟ↄ W H ≤™℮╙─⅜ ↕╣╕∆⁹₈™≈

When ⁸≥↓≢ Where ⁸∞╣⅜ Who ⁸⌂⌐╩ What ⁸⌂− Why ⁸≥─╟℮⌐

How ₉≤™℮ ≈─ ╩ ∆↓≤≢⁸ ╩ ⅛╡╛∆ↄ⁸╙╣⌂ↄ ∆╢↓≤⅜

≢⅝╢↓≤╩ ⇔√╙─≢№╡⁸ⱦ☺Ⱡ☻ ⌐ ╠∏⁸ ⁸ ⌂≥⁸ ↄ─

≢ ╡ →╠╣╕∆⁹ 

↓─℮∟⁸₈≥↓≢₉≤™℮ │⁸₈ ╩ ╢₉↓≤≢ ╠╣╢ ⌂ ≢∆⁹╕

√⁸ ╢ ⌐ ∆╢ ⁸≈╕╡₈™≈₉≤™℮ ╙⁸ ⌂ ≤⇔≡ ∏ ∫≡™

╕∆⁹ ₁│ ⌐ ∆╢↓≤⌂ↄ⁸ ₁─ ─ ≢₈™≈₉₈≥↓≢₉≤™℮ ╩₈

╩ ╢₉ ╩ ⇔≡ ≡⅔╡⁸ ≤╛╡ ╡╩∆╢ ≢ ⇔≡™╢↓≤⌐⌂╡╕∆⁹

≈╕╡⁸ ─ ≢ ╩ ⌐╛╡ ╡⇔⁸∕─ ╩ ⇔ↄ ∆╢√╘⌐│⁸₈

╩ ╢₉ ⅜ ≢№╡⁸ ─ ™ ╩∆╣┌⁸ ─ ⌐ ⌂ ╩ ╢√╘
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⌐╙₈ ╩ ╢₉ │ ╦╣≡™╢↓≤⌐⌂╡╕∆⁹ 

 

ₒ ᵒₓ ↕╩ ⇔ ↑╢  

₈ ╩ ╢₉ ≢│⁸⸗ⱡ─ ╛ ⅝↕⁸ ╩ ⌐ꜟכꜟ─ ≠™≡ ╢↓

≤⅜ ╦╣╕∆⅜⁸ ∫√ ⌐│⁸ ─ ™│№╢⌐∑╟⁸≥─╟℮⌂ ≢№∫≡╙

⅜ ∏ ∂╕∆⁹ ⌐ ∫√∞↑≢│⁸∕─ ⅜ ─ ⅛≥℮⅛│ ⌐╙ ⅛╡╕

∑╪⁹↓─√╘⁸ ⌂ ╡ ⌂ ╩ ╢√╘⌐⁸ ╩ ∆╢↓≤⅜ ╦╣╕∆⁹ 

─ │™╤™╤≤ ⅎ╠╣╕∆⁹ ⅎ┌ ╢ ⌐ ∫√ ⅜ ─ ╙№╡

╕∆⇔⁸ ╢ ─ ⌐╟╢ ╙№╡╕∆⁹ ╛ ⌂≥⁸ ⅜ ≤⌂╢

╙№╡╕∆⁹₈ ╩ ╢₉ │⁸ ⌐ ≤─ ™≢№╡⁸ ╩ ⇔⁸ ─

╩ ≈↑⁸ ⅜ ⌂╙─≤⌂╢╟℮⌐ ╩ ℮↓≤⅜⁸₈ ╩ ╢₉ ─

─ ∑ ≤╙™ⅎ╕∆⁹ 

─ ─ ⁸ ⅜ ∆╢ ≢⁸₈ ╩ ╢₉ ⌐⅔™≡╙ √⌂ ╛

⅜ ₁⌐ ↕╣≡™╕∆⁹∕℮⇔√ ⌐│⁸ ─ ╩ ⇔⁸╒╓ ⌐

╩ ℮↓≤⅜≢⅝╢╙─╙ ⅎ≡™╕∆⁹↓─ ⁸₈ ╩ ╢₉ ⅜⁸ ⌐╟

∫≡ ↕╣╢─≢│⌂™⅛≤ ↕╣╢↓≤╙№╡╕∆⁹⇔⅛⇔ ⌐│⁸ ╢ ⌐

╕╣╢ ─ ╩ ⇔⁸∕─ ╩ ⌐ ™⁸ ╩ ∆╢ ⌂ ╡ ╩

≢ ≢⅝╢₈ ╩ ╢₉ ─ ⅜ ≢∆⁹↓─ │⁸꜡Ⱳ♇♩╛

⌐ ⅝ ⅎ╢↓≤⅜≢⅝╕∑╪⁹ 

 

ₒ ₓ ╟╡ ╦╣≡™╢⁸ ™ ─№╢  

│╢⅛ ⅛╠₈ ╩ ╢₉ │ ╦╣≡™╕∆⁹ ╒≥─ ↕│⌂™╙──⁸

╛ ╩ ↄ │ ─ ─ ⅛╠ ╦╣≡™╕∆⁹ₒ◖ꜝⱶᵑₓ ⁹

╙ ™ ≤⇔≡ ╠╣≡™╢Ᵽⱦ꜡♬▪─ │⁸ ⌐ ↕╣

√≤™╦╣≡™╕∆⁹╕√⁸◄☺ⱪ♩─ⱧꜝⱵ♇♪─ ≢│ ₁⌂ ─ ⅜ ↕╣⁸

≢ ⌂ ⅜ ╠╣√↓≤│ ⌂ ≢∆⁹ ╩ ⇔√⁸ ─ ⌐ ™

│⁸ ◄☺ⱪ♩ה◑ꜞ◦ꜗ ⌐ ↕╣⁸ ⌐│ⱪ♩꜠ⱴ▬○☻ ≤⇔≡ ⌂

╙ ↕╣≡™╕∆⁹₈ ╩ ╢₉ ─ ╛ │∕─ ╙ ╩ ↑⁸

⅜ ≢╙⁸ ─ ⌐╟╡ ⌂

⅜ ↕╣╕⇔√⁹ ─ 1869

⌐│ ⅜ ↕╣≡

⅜ ╕╡⁸ ─ ╛ ⅜ ↕╣⁸

─ ╩ ↄ⌂≥⁸∕─ ─ ─ ╩

⌐☼כ♬√╕⁸≡™ ╦∑≡₈ ╩ ╢₉ │

╦╣≡⅝╕⇔√⁹ 
ᶫ 
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≢╙⁸₈ ╩ ╢₉ │ ╦╣≡™╕∆⁹GPS GNSS a ╩ ∆╢⌂≥⁸₈

╩ ╢₉ ≢ ∆╢ ╙ ╩ ↑≡⅔╡⁸↓╣╠╩ ⇔≡╟╡ ⌐⁸╕√

⌐₈ ╩ ╢₉ ⅜ ╦╣≡™╕∆⁹ ⁸₈ ╩ ╢₉ ≢≥─╟℮⌂

⅜ ∆╢⅛│ ⅛╡╕∑╪⅜⁸ ⌐ ⅛∫≡╙⁸∕─ ─ ─ ≤ ─

⁸≈╕╡ ⅜ ↕╣≡ ↕╣⌂⅜╠⁸₈ ╩ ╢₉ │ ⌐ ↑╠╣≡

™ↄ≢⇔╞℮⁹ 

 

ₒ ₓ ⅛╠ ⁸ ⌂≥ ₁⌂ ≢ ╦╣╢  

₈ ╩ ╢₉≤ ™≡⁸╕∏▬ⱷ⁸│─╢∆☺כ™╦╝╢Γ Δ─ ⁸≈╕╡ ≢

╦╣≡™╢ ≢│⌂™≢⇔╞℮⅛⁹ ⌐⁸ ₁─ ─ ╡≢│ ↄ─₈ ╩ ╢₉

                                                   
a  GNSS Global  Navigation Satellite System ≤│⁸ ╩ ™≡ ⌐ ╩ ∆╢

◦☻♥ⱶ⁹▪ⱷꜞ◌⅜ ∆╢ GPS Global Positioning System ╛⁸꜡◦▪⅜ ∆╢

GLONASS⁸ꜜכ꜡♇Ɽ⅜ ∆╢ Galileo ─╒⅛⁸ ⅜ ⌐ ∆╢ ◦☻♥ⱶ

QZSS⁸₈╖∟┘⅝₉ ⅜№╢⁹ 

ẏ ᷂  

ᶅ ⅎ ᷂ ʣ

ֺ ˛ ̬ ѝ ̬ ◐ ὑ ᶫ

֦̈ʴᶮ ẏ ᷂ ẏ

ᶽ᷂

֦̈ ′ ♥ ᶽ᷂ ⱥ

᾽ ᷂ᶫ ֲ Ἤ ֲ ֦

Вᴇᶮ Ṣ Ἤ ϼֲ ̈

᷂ᶫ Ẏӓ ֛֞ ᶽ᷂ ᶫ

̸ ̈♥ ̗ ꜛ ѧ ὕ ᷂

ᶫ ̸ ̈ ↑ Ẇ ̈ ἶ Ћᶮ ʢ

ρ Ḩ ᾩ ʠѝ ʠ ӧ

ѝ ᷂◐ᶫ Ћᶮ ρ ᶮ ̈ᶮὤ ᾽ Ḹ ρ

 

♥

᷀ GNSS VLBI ᷂

ὂὐ

ᶽ᷂ Ὥ

᷂ᶫ ̸ ˹

Ḩ ὂὐ

ᶽ᷂ ᷂ᶫ

Ẁ

 
 

ʴ ϡ VLBI ῎ ᷂ ᾯ  
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⅜ ╦╣≡™╕∆⁹⇔⅛⇔⁸ ⌐№╢⸗ⱡ╩ ╢↓≤∞↑⅜₈ ╩ ╢₉↓≤≢│

№╡╕∑╪⁹ ╛ ╙ ─ ≢№╡⁸∕╣╠─ ╩ ∆╢ ╙⁸₈ ╩

╢₉ ≤⇔≡ ↄ ╦╣≡™╕∆⁹ ⅎ┌ ─ ╩ ╠⅛⌐∆╢√╘─ ╛⁸

─ ─ ⁸↕╠⌐ ─ ╣─ ↕╛ ╩ ∆╢√╘⌐₈ ╩ ╢₉ │

╦╣≡™╕∆⁹ 

↕╠⌐⁸ ╛ ─ ╩ ∆╢√╘─ ╙₈ ╩ ╢₉ ─ ≤⇔≡

╦╣≡™╕∆⁹ ⅎ┌⁸ ⌐ ™≤↓╤≢│⁸ ─ ╩ ⌐ ⅎ√ ╩

∆╢ ╙ ╘╠╣≡™╕∆⇔⁸↕╠⌐Γ Δ─╟℮⌂ ─ ⱴ♇ⱪ╙₈ ╩

╢₉ ≢ ↕╣≡™╕∆⁹↕╠⌐ ₁─ ╗ ╛ ⌂≥⁸ ⌐№╢ ₁

⌂ ─ ╛ ╩ ╡⁸↓╣╠╩ ≤⇔≡ ∆╢ ╙ ╦╣≡™╕∆⁹≈╕╡⁸

─ ⌐ ∆╢⸗ⱡ ≡⅜ ≢№╡⁸∕─ ╛ ⅝↕⌂≥╩ ⇔⁸↓╣╩ ╡╕≤

╘≡ ⇔⁸↕╠⌐↓╣╩ ∆╢√╘─ ⁸∕╣⅜₈ ╩ ╢₉ ≢№╢≤™ⅎ╕

∆⁹ 

 

ₒ ₓ ⌂≤↓╤⅛╠ ה ꜠ⱬꜟ╕≢ ₁⌂꜠ⱬꜟ≢ ╦╣╢  

₁─ ╠⇔─ ⌂≤↓╤≢⁸ ₁⌂₈ ╩ ╢₉ ⅜ ╦╣≡™╕∆⁹

▬fiⱨꜝ─ ╛ ⌂≥╩ ≤⇔√₈ ╩ ╢₉ │⁸ ⌐∕─ ╩

⌐∆╢ ╙№╡╕∆⁹╕√⁸ ┼─ ─ ≤⌂ⱦ♫כ◌⁸╛ ⱦכ◘─╘√─

☻╩ ∆╢ ⌐⁸∕╣╠⌐₈ ╩ ╢₉ ⅜ ╦∫≡™╢↓≤⌐ ↄ↓≤╙№╡╕

∆⁹ 

⇔⅛⇔⁸₈ ╩ ╢₉ │⁸↓℮⇔√ ₁─ ╠⇔⌐ ⌂꜠ⱬꜟ ꜠ⱬꜟ ≢

╦╣≡™╢╙─∞↑≢│№╡╕∑╪⁹ ꜠ⱬꜟ≢ ╦╣≡™╢₈ ╩ ╢₉ ╩

ⅎ⁸∕─ ╛ ╩ ╢√╘⌐⁸╟╡ ─ ⁸≈╕╡ ꜠ⱬꜟ╛ ꜠ⱬꜟ≢ ╦╣

≡™╢₈ ╩ ╢₉ ╙ ⇔≡™╕∆⁹ ⅎ┌⁸▬fiⱨꜝ╩ ∆╢ ⌐│⁸ ↄ⌐

№╢ ╩ ∫≡ ⌂ ╩ ╡╕∆⅜⁸∕℮⇔√ │⁸ ≢ ⌐⁸╕√

─ ╩ ⇔≡ ↕╣≡™╕∆⁹↕╠⌐⁸↓℮⇔√ ─ ─ │⁸

⌂ ⌐ ≠™≡ ╠╣≡™╢─≢∆⁹ 

↓℮⇔√ ꜠ⱬꜟ╛ ꜠ⱬꜟ≢ ╦╣≡™╢₈ ╩ ╢₉ │⁸ ╩│∂

╘≤∆╢ ─ ╩ ⌐ ╦╣≡™╢ ≢№╡⁸ ─ ─ ╩ ⌐∆╢

│ ≢∆⁹╕√∕─ ≢ ╠╣╢ ╩⁸ ₁⅜ ╠⇔─ ≢ ∆╢↓≤│╒

≤╪≥№╡╕∑╪⁹ ⌂≤↓╤⅛╠ ⌐ ╣⌂™≤↓╤╕≢⁸₈ ╩ ╢₉ │⁸ ₁

⌂꜠ⱬꜟ≢ ╦╣≡⅔╡⁸∕╣╠⌐╟∫≡ │ ⌐ ₁─ ╠⇔│ ⅎ╠╣≡™

╕∆⁹ₒ◖ꜝⱶᵒₓ ⁹  
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ₒ ₓ ⌐ ⇔≡ ╘╠╣╢  

₈ ╩ ╢₉ │⁸ ─↓≤⌂⅜╠ ⅜ ∞↑≢ ╦╣≡™╢╙─≢│№╡╕∑╪⁹

─ ≡─ ╛ ≢ ╦╣≡™╢ ─ ≢∆⁹↓─√╘⁸ ─ ≢⁸ ⇔

Environment

ἧḨ

᷂

Ҙ

Ҳ
ᾶК ד

Ҳ

Ẑ₳

Ӕ

ὔ
VLBI

45

40

35

130

135
140

145

Ͻ

┴

̬

ẏ

̬

̬

Ḣ

VLBIḲVery Long Baseline Interferometry
ṕ Ṗ

פּ ︡ ḯ
︣ Ḯ

GPS לּ לּ
Ḯ

30

Ḳ
︣ ḭ ṇ

אל ךּ ︣Ḯ

Ḳ אל

צּ ךּ ︣Ḯ

ᾲ ұ
VLBI

ᾲ ұ
VLBI

ẉ῁ ᶮᶽ Ҳ 

ʤ ᶫ ʫ ʴ ᶮᶽ Ҳ ╛ ᾍ

ⅎ Ҳ ʣ ᷂Ḣ ᶮ ᷂

῁ ʝ ʣ ᷂Ḣ ѝ ˲

ʝ ѝ Ҳ ᷂ᶫ̸ ᶮᶽ Ҳ

̝ Ҳ Ὥ ʦ ẉ ̝

ρ ᾍ ṑͪЋ Ͻ Ҳ

 

ʝ ʣ ᶮᶽ Ҳ ʴ ʤ ᶮᶽ Ҳ

ᶮᶽ Ҳ ̬ Ḩ Ḩ

Ḹ ὑ Ҳ ►  

ᶮ ᷂ ῇ Ҳ ᷂Ḣ ̬ ᷂ ẀҲ ₡

ⱪ ᶮᶽ Ҳ ♬ ẀҲ ◙ ֞

᷂Ḣ ᶮᶽ Ҳ Ḩ ᾍ

Ҳ ᾍ Ẁӓ ʝ↓

Пѫ ֯ ʝ ᶮ ᷂ ᶮᶽ

Ҳ ᷂ ẀҲ ᾍꜘ ₡ Ҳ

ᶮ ᶮᶽ Ҳ ⱪ ˲ ρ ˿

ʥ֯  
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≡₈ ╩ ╢₉ ╩ ╘╟℮≤™℮ ⅜ ⌂≥─ ╙ ╦╡⌂⅜╠ ╦╣≡

™╕∆⁹ₒ◖ꜝⱶᵓₓ ⁹ ⅎ┌ ≢ ™╢ ─ ╛ ⅎ ╩ ≢ ⇔╟

℮≤™℮ ╛⁸ ⌂≥ ₁⌂ ≤─ ╩ ╘╢ ╙ ╪≢™╕∆⁹ 

╕√⁸ ⅜ ≢│⁸ ⌐ ⇔≡ ▬fiⱨꜝ─ ╩ ⌐ ╘≡™╕

∆⅜⁸∕─ ⌐│₈ ╩ ╢₉ ╙ ⌐ ╩ ℮↓≤⅜ ≢∆⁹↓─╟℮

⌐⁸₈ ╩ ╢₉ │⁸ ∞↑─ ≢│⌂ↄ⁸ ⌐╙ ⇔≡ ╘╠╣╢

╩ ⇔≡™╕∆⁹ 

  

ᶮᶽ Ҳ ᶮ  

ᶮ ד ֺᶮ ᶮᶽ ↑ ᷂ Ḹ►ᾯ Ἥ᷀ ᷂

Ḹ ρ ֺᶮ ϼ

֝ В ʣᶮ ↑ ʝ ᷂Ḣ

Ἥ᷀  

ʴ 2009₴ ₳ 21₴ 8 ► ᶮ ᷂ Ḹ ᷂

֝ ᴸ 2011₴ ₳ 23₴ 7

ᶮ ̝ ˗̝ ECOSOC 20 Ỗᴣ̝ ᷂ ᷂ Ḹ

ᶮ ᾐ ὤỖᴣ̝ UN -GGIM : United Nations Committee of Experts on Global 

Geospatial Information Management ₴ 1ᶥ σ UN -GGIM

ֻ̝ ֺᶮ ᷂ Ḹ►ᾯ ᶮ ἶ ᶧ̱ ̈ ᷂

ӲҘ ˛ ר ׄʣ 2016₴ ₳ 28₴

7 UN -GGIM ֒ 5₴ Ḹף ECOSOC ї ˹♥ 5

₴ Ҳ▌ӓ ͪ  

5₴ UN -GGIM ᷂Ḣ ֝ 5 ᷂ḢỖᴣ̝

ѝ ѧ ᶮ ̝ ᷂ ᷂Ḩ ↔ GGRF Global Geodetic 

Reference Frame 2015₴ ₳ 27₴ 2 2015₴ ₳ 27₴

2 ᶮ ֯ 2030 2030

֗ ְ̃ 2015-2030 ᷂ Ḹ

 

ᶮᶽ᷂ ᶮ ᷂

Ḹ►ᾯ ͜↑

UN -GGIM їₐ

Ẑ₳ ᷂Ḣ

UN -GGIM ᷂ḢỖᴣ̝ ̝

ᶮ ► ᶮК

᷂ ֗ ᷂Ḣ ֝

֚ GGRF ὡ

̸ ̝ ֓

 

ECOSOC

UN- GGIM
(UN- GGIM: Americas)

UN-GGIM

2011-07-27
UN-GGIM

UN- GGIM
(UN- GGIM: Arab States)

Sub- Committee

Expert Group

Working Group

WG

WG
WG

WG

2016-07-27
UN-GGIM 5

UN- GGIM
(UN- GGIM: Africa)

UN- GGIM
(UN- GGIM: Europe)

UN- GGIM
(UN- GGIM- AP)
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ₒ ₓ ≥℮⇔≡₈ ╩ ╢₉↓≤⅜ ⌂─⅛  

─ ⌐ ⌐ ╡ ↕╣√⸗ⱡ╩ ⅎ╢√╘⌐ ⌂↓≤ 

─ ⌐№╢⸗ⱡ╩ ∆╢√╘⌐│⁸∕─⸗ⱡ─ ╩ ∆╢↓≤⅜ ≢∆⁹⸗ⱡ

─ ⅝↕⁸ ⁸∕╣⅜ ∆╢ ⌂≥╩ ╢√╘⌐⁸₈ ╩ ╢₉ │ ╦╣≡™╕

∆⁹╙⇔⁸⸗ⱡ─ ╩ ⌐ ∆ ⅜ ⇔⁸∕─ ⅜ ╠⅛⌂ │⁸ ╘≡

╢ │№╡╕∑╪⁹ 

⇔⅛⇔⁸ ⌐ ⌂≥─ ⅜ ╡ ⇔√⸗ⱡ⌐≈™≡│⁸ ⌂≥│≥↓⌐╙ ⇔

╕∑╪⁹↓─√╘⁸ ₁│₈ ╩ ╢₉ ╩ ™⁸⸗ⱡ─ ╩ ╠⅛⌐∆╢↓≤⅜

≢∆⁹₈ ╩ ╢₉ │⁸ ₁⅜ ╠∆ ≢ ⌂ ⌂ ╩ ╢√╘⌐

⌂↓≤⌂─≢∆⁹ 

 

⅜ ╡ ⇔√⸗ⱡ╩ ⅎ╢√╘⌐ ⌂↓≤ 

⌐ ╡ ↕╣√⸗ⱡ─ ╩ ⅎ╢√╘⌐₈ ╩ ╢₉ ⅜ ⌂↓≤│

≢ ⇔╕⇔√⅜⁸ ⌂⸗ⱡ⅜ ≢№∫≡╙⁸╛│╡ ╢ │ ≢∆⁹⸗ⱡ─

│⁸№╠⅛∂╘ ↕╣√ ⌐ ↕╣≡™╢⅛╙⇔╣╕∑╪⅜⁸ ⌐⸗ⱡ╩

╢ ⌐│⁸ ≥⅔╡⌐ ╠╣≡™╢⅛╩ ⇔⌂⅜╠ ╘╢↓≤⅜ ≢∆⁹∕─

√╘⸗ⱡ ╡─ ≢│⁸ ₁₈ ╩ ╢₉ ⅜ ╦╣≡™╕∆⁹ 

╕√⸗ⱡ⅜ ⇔≡⅛╠ ⌐ ↕╣√╡⁸ ⅜ ⇔√╡∆╢↓≤⌐╟∫≡

⅜ ∂≡™╢↓≤╙ ↄ№╡╕∆⁹⸗ⱡ─ ╩ ╘╢ ≢│⁸∕─ ╛ ⅝↕⌂

≥─ ╩ ⌐ ∆╢ ╙ ≡⅝╕∆⁹↓℮⇔√ ≢₈ ╩ ╢₉ ⅜ ╦

╣≡™╕∆⁹ 

 

≤⌂╢⸗ⱡ╩ ⌐ ∆╢√╘⌐ ⌂↓≤ 

₈ ╩ ╢₉ ⌐╟╡⁸⸗ⱡ─ ╩ ⌐ ⅎ╢↓≤⅜≢⅝╢↓≤≢⁸⸗ⱡ─ ⁸

ⅎ┌ ∆╢ ╛ ⅝↕⁸ ⌂≥╩ №╢ ≢ ≢⅝╢╟℮⌐⌂╡╕∆⁹≈╕

╡⁸ ₁─⸗ⱡ╩⁸ ⌐⁸ ⌐⁸╕√⁸ ≢╙ ≢⅝╢ ≢ ∆╢↓≤⅜≢

⅝╢╟℮⌐⌂╡╕∆⁹ ─ ⌐⸗ⱡ─ ╩ ⅎ⁸◖Ⱶꜙ♬♥▫כ─ ≢ ─ ╩ ╢√

╘⌐│ ⌂↓≤≤™ⅎ╕∆⁹ 

∕─ ⁸⸗ⱡ⌐ ∆╢ ₁⌂ ─ ╙ ≤⌂╡⁸ ⅎ┌⁸ ≤∆╢ ⅜≥↓

⌐№∫≡⁸≥↓╕≢─ ≢⁸∕─ ⅝↕⅜≥╣ↄ╠™≢№╢⅛╩⁸ ≢╙ ≢⅝╢

≢ ∆↓≤⌐╟∫≡⁸ ⌐ ∆╢ ╩ ∆↓≤⅜≢⅝╕∆⁹ ⅜ ≢│

─ ⁸↓℮⇔√ ⅜ ╕╣≡™╕∆⁹↓─╟℮⌐₈ ╩ ╢₉ │⁸ ₁─

⌐╙ ≈⌂≥ ⌂ ╩ ∫≡™╕∆⁹ 
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⸗ⱡ─ ╩ ⌐ ∆╢√╘⌐ ⌂↓≤ 

⸗ⱡ─ ╩ ⌐ ∆╢ ⌐⁸ │╟ↄ ↕╣╕∆⁹⸗ⱡ─ ╛ ╩

⇔≡ ⇔√ ⌐│⁸ ↄ─ ⅜ ↕╣≡™╕∆⇔⁸╕√∕─ ─ ⌐ ₁⌂

╩ ∑╢↓≤≢⁸∕╣∙╣─ ─ ⅜ ⌐⁸╕√ ≢ ⅛╡╛∆ↄ ≢

⅝╢╟℮⌐⌂╡╕∆⁹ 

│⁸ ─ ⌐№╢ ₁⌂⸗ⱡ╩ ∫√ ╩ ⇔⁸ ⁸ ⁸ ⁸ ⌂≥╩

∫≡ ⌐ ⇔√╙─≢∆⁹√∞⇔⁸ ∂ ≢№∫≡╙∕╣╩ ∆╢ ⌐│

₁⌂ ⅜↕╣≡⅔╡⁸ ⌐ ╛

⅜ ↄ─ ─ ╩ ⇔≡™╕∆⁹ ⌐ ₁

⌂ ╩ ⅎ╢↓≤≢⁸◦fiⱪꜟ≢ ⅛╡╛∆™ ⌐

⌂╡╕∆⇔⁸ ─♩Ⱨ♇◒⌐≈™≡ ⅜ ╕╢

╩ ℮↓≤╙≢⅝╕∆⁹╕√⁸ √ ⌐╙ ⇔™ ╙

╠╣≡™╕∆⁹↓℮⇔√ ─ ╩ ⅎ⁸╕√∕╣╩

∆╢↓≤╙⁸₈ ╩ ╢₉ ─ ≢∆⁹ 

 

─ ─√╘⌐ ⌂↓≤ 

⅜∕─ ╩ ╘╠╣╢√╘⌐│⁸ ⁸ ⁸ ≤™℮⁸™╦╝╢ ─

≤™℮╙─╩ ⌐ ⇔⁸ ≢⅝≡™╢↓≤⅜ ≤↕╣≡™╕∆⁹ 

≤⇔≡⁸ ╠─ ╩ ⇔⁸ ⇔⁸ ⌐ ∆╢↓≤│ ⌂ ≢∆⁹

╠─ ─ ה ─ ╩ ⌐ ⇔≡ ∆↓≤⅜≢⅝⌂↑╣┌⁸∕─ ⌐⅔↑╢

╩ ∆╢↓≤╙≢⅝⌂ↄ⌂╡╕∆⁹↓─√╘⁸ ™∏╣─ ⌐⅔™≡╙⁸

╛ ╩ ℮ ⅜ ⇔≡⅔╡⁸∕℮⇔√ ⌐⅔™≡₈ ╩ ╢₉ ⅜

╦╣≡⅝╕⇔√⁹ 

⅜ │⁸ ╩ ⌐ ╕╣≡⅔╡⁸ ⌐ ─ ≤ ∆╢ │™∏╣╙ ≢∆⁹

⅜ ─ ⁸ ⁸ ╩ ╠⅛⌐∆╢√╘⌐╙⁸∕─ ╛ ⁸ ╩

∆╢↓≤│ ≢№╡⁸ ⌐ ╛ ⌐╟∫≡↓℮⇔√ ≢─₈

╩ ╢₉ ⅜ ╦╣≡™╕∆⁹ ⅎ┌⁸2013 25 ⌐ ⇔ ⇔√

≢╙⁸ ╛ ⌐╟∫≡ ⅜ ╦╣≡⅔╡⁸ ╛ ⁸

─ ╩ ה ⇔≡™╕∆⁹↓℮⇔√ ╩ ╕ⅎ≡⁸ ⌂

─ ─ ╙ ≢ ╦╣≡⅔╡⁸ ⌐⅔↑╢ ╛

⌂≥⁸ ₁⌂ ≢ ↕╣≡™╕∆⁹ 

╕√⁸ ╛ ⅛╠ ╠╣╢ ⌐ ⇔≡ ∆╢√╘⌐│⁸ ⅜ ∆╢

─ ╛ ╩ ⅜ ╠⅛⌐⇔⁸ ∆╢↓≤⅜ ≢∆⁹↓─√╘ ⅜ ≢╙⁸

ↄ⅛╠ ⌐╟╢₈ ╩ ╢₉ │ ╦╣≡⅝╕⇔√⁹ ─ 645 ≢ ↕╣⁸

701 ─ ─ ⌐ ⌐ ╦╣╢╟℮⌐⌂∫√ ─ ╛⁸ ─
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≢№╢ ⌐╟╡ 1582 ⌐ ≢ ╦╣√ ⁸ ⌐╟╡

1873 6 ⅛╠ ╦╣√ ⌂≥│∕─ ≢∆⁹ ╙⁸ ⌐

≠™≡ ─ ╩ ╠⅛⌐∆╢ ⅜ ╘╠╣≡™╢≤↓╤≢∆⁹ 

 

╩ ℮ ≢ ⌂↓≤ 

╩ ⌐ ∆╢√╘⌐│⁸ ⌂ ⅜ ≢∆⅜⁸∕╙∕╙ ─ ─

⅜ ⅛╠⌂↑╣┌⁸ ⌐ ╩ ℮↓≤│≢⅝╕∑╪⁹╕√⁸ ⅜ ⇔ↄ ╦╣

≡™╢⅛≥℮⅛╩ ∆╢√╘⌐│⁸ ─ ╩ ≢ ⇔⁸ ─ ╩ ⌐

ⅎ⁸ ⌂ ≢ ∆╢↓≤╙ ≢∆⁹ 

 

ᶮ ᷂ ʣ ̬ ᶮᶽ᷂ ʫ ᶮ ӲҘ

VLBI Very Long Baseline Interferometry Ḩ ₲

᷂ Ҳ ᷂ ʣ ֝ VLBI

ὂὐ ẏ̱ ᾴ ᷂ ʣ ᷂ ֿ ֞ͬ

֞ͬ ѵ  ֺ᷂ ↓ ̟ ↓ ₡

ό ֞ͬ ѵ  ї ᷂

ʣ ᶮ VLBI ᾯ Ẇ ẉ

ᶮ ᾯ ᷂ Ћ̱ ᾍ ↓ ᶮᶽ Ҳ

 

₴ cm

ʤ ᶫ 1998₴ ₳ 10₴ 2016₴ ₳ 28₴ 18₴

m VLBI ѝ VLBI

Ҳ ὕ VLBI ᶮ

ֺᶮ ʫ ᷂

ᶮᶽ Ҳ  
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╩ ⅎ⁸ ─ ╛ ⅜ ╗ ≢⁸ ╩ ⌂ ≢ ⌐

⇔≡™ↄ√╘⌐⁸ ⌂ ╩ ℮↓≤⅜ ╟╡ ≤⌂╡╕∆⁹ ⅜

╩ ∆╢√╘⌐ ⌐ ╩ ↑⁸ ─ ╛∕─ ╩ ╠⅛⌐∆╢─

≤ ⌐⁸ ⌐₈ ╩ ╢₉ ╩ ℮↓≤≢⁸ ─ ╩ ⌐ ⇔≡⁸∕─

╩ ╠⅛⌐∆╢↓≤⅜≢⅝⁸ ⌂ ⅜ ≤⌂╡╕∆⁹₈ ╩ ╢₉ │⁸↓

℮⇔√ ≢ ╩ ℮ ≢ ⅛∆↓≤⅜≢⅝⌂™ ⌂ ─ ≈≢∆⁹ 

 

⅝ ↑╢ ⅜ ─ ≢─ ⌐ ⌂↓≤ 

⅜ │ ⌂ⱪ꜠כ♩ ─ ╩ ⅝ↄ ↑╢ ⌐№╢≤™℮ ⌂ ╩

⇔≡⅔╡⁸ ╛ ╙ ≢⁸ ─ ╛ ⅜ ⌐ ⇔ ↑≡™╕∆⁹╙∟╤

╪⁸∕─ ≢ ╕╣╢ ≢│⁸∕─ ⌐ ≠ↄ↓≤│╒≤╪≥№╡╕∑╪⅜⁸

⌂ ⅜ ⇔√ ⌐│∕─ ⅜ ⅝ↄ ╣╢↓≤╙№╡╕∆⁹ 

⅜ │⁸™╦┌ ⅝╩ ╘⌂™ ─ ⌐№╢╟℮⌂ ≢∆⁹ ─ ≢ ╠∆∞↑≢№

╣┌⁸ ─ ─ ─╖╩ ⌐₈ ╩ ╢₉ ╩ ⅎ┌ ⅛╙⇔╣╕∑╪⁹ ─₈

╩ ╢₉ │ ⌂ ╩ ╢↓≤⅜ ≢⁸╕↕⌐ ─ ≢ ╦╣╢

≢─ ∞↑╩ ⅎ╣┌ ≢№╡⁸∕─ ≢ ⇔√╙─≤⌂∫≡™╕⇔√⁹⇔⅛⇔

GPS GNSS ─ ⅜ ╖⁸ ꜠ⱬꜟ≢─ ╩ ⌐ ╢↓≤⅜≢⅝╢╟℮⌐⌂∫√

≢│⁸ ⌐│∕─ ⅜ ™≡™╢↓≤╩ ⇔⁸ ⅜ ≥↓⌐™╢─⅛≤™℮↓

≤╙ ∑≡ ╡ ∆╢↓≤⅜ ≢∆⁹↓─ │ ⌐ ∆╢↓≤⅜ ≢∆⇔⁸

ⅎ╢ ╛ ╖╙ ≢∆⁹ ⅝ ↑╢ ⅜ ∞⅛╠↓∕⁸₈ ╩ ╢₉ ╩

⌐ ℮↓≤⅜ ⌂─≢∆⁹ₒ◖ꜝⱶᵔₓ ⁹  

 

╛⸗ⱡ╩╟╡ ∆╢√╘⌐ ⌂↓≤ 

╛∕─ ⌐№╢ ₁⌂⸗ⱡ╩ ⌐ ∆╢√╘⌐│⁸ ╛⸗ⱡ─ ╩ ⌂

╡ ⇔ↄ ∆╢↓≤⅜ ≢∆⁹ 

ⅎ┌ ─ ⅜№∫√≤⇔╕∆⁹∕─ ╩ ─╕╕≢ ∆╢⁸ ⅎ┌ ╣≡™╢

╩ ╪≢ ⇔√╡⁸∕↓⌐ ╗ ╩ ∫≡ ═√╡∆╢≤™∫√ ∞↑≢№╣┌⁸

─ ╩ ⇔ↄ ∆╢ │ ™⅛╙⇔╣╕∑╪⁹⇔⅛⇔⁸ ─ ⌐ ↄ─ ⅜

╖⁸ ─ ╩ ₁⌂ ≢ ⇔⁸╕√ ─√╘⌐ ─ ╣╩ ↕∑╢≤™∫√⁸╟╡

⌂ ╩ ⅎ╢╟℮⌐⌂╢≤⁸ ╛∕─ ─ ⌂ ⁸ ─ ⁸ ╛ ─

─ ╣⌂≥─ ₁⌂ ╩⁸ ⌐ ∆╢↓≤⅜ ⌐⌂╡╕∆⁹ ╛⸗ⱡ╩╟╡

⌐ ∆╢√╘⌐⁸₈ ╩ ╢₉ ╩ ℮↓≤⅜ ⌂─≢∆⁹ 

 

⌐ ⅜ ⌂™√╘⌐ ⌂↓≤ 

₈ ╩ ╢₉ ╩ ℮↓≤≢⁸ ≢ ⌂ ⅜ ↕╣≡™╕∆⁹ ⅎ┌⁸
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ↄ─ ≢ ⌂ↄ ↕╣≡™╢ │⁸ ╡ ⇔ ⌐₈ ╩ ╢₉↓≤≢

╠╣≡™╕∆⁹№⌂√│⁸≥↓⅛ ╠⌂™ ╩ ∆╢ ⌐⁸ ─ ⅜⌂™ ⌂≥

≢⅝╢≢⇔╞℮⅛⁹ ₁─ ╠⇔─ ≢⁸ √╡ ─╟℮⌐₈ ╩ ╢₉ ─

⅜ ↕╣≡™╢√╘⁸₈ ╩ ╢₉ ⅜ ╦╣⌂ↄ⌂╢↓≤⅜∕╙∕╙ ≢⅝⌂™

≤™ⅎ╕∆⁹ 

⸗ⱡ─ ╛ ⅝↕⌂≥╩ ∆╢√╘─₈ ╩ ╢₉ ╙ ≢∆⁹ ⅎ┌ ⇔ↄ

╩ ≡╢ ⌐⁸ ∆╢ │ ⅛⁸ ⅜ ⌐ ↕╣≡™╢⅛⁸ │ ∫ ←

⌐ ≡╠╣≡™╢⅛⌂≥⁸ ╩ ∑∏⌐ ⅜ ╘╠╣╢↓≤│ ⅎ╠╣╕∑╪⁹

₈ ╩ ╢₉ │ ≢ ⅛∆↓≤⅜≢⅝⌂™ ≢№╡⁸ ╦╣⌂™ ╩ ⅎ

╢↓≤∆╠ ⌂ ≢№╢≤™ⅎ╕∆⁹ 

 

─ ─ ╩ √∆√╘⌐ ⌂↓≤ 

⸗ⱡ─ ╩ ⌐ ⇔√™≤™℮ │⁸ ─ ≢ ⌂╙─≢∆⁹╟╡

⌂ ╛ ╩ ≈╟℮⌐⌂╢⌐⇔√⅜∫≡⁸╟╡ ⌐ꜞ▪ꜟ♃▬ⱶ⌐⸗ⱡ─ ╩

∆╢↓≤╩ ╘╢╟℮⌐⌂╡╕∆⁹ ─ ⌐ ∆╢ ≡─⸗ⱡ╩ ⌐⁸↓℮⇔√ ╩

√∆√╘─ ⅜ ⅛╠ ╦╣≡⅔╡⁸ ≢╙ ↑╠╣≡™╕∆⁹ ₁─ ╠∆

╛ ⌐≈™≡⁸╟╡ ™ ≢ꜞ▪ꜟ♃▬ⱶ⌐ ⇔╟℮≤∆╢ ╙∕─ ≈≢∆⁹ 

₈ ╩ ╢₉ │⁸↓℮⇔√ ─ ≈ ╩ √∆√╘⌐ ⌂ ⌂─≢∆⁹ 

 

⅜ ╛ ╩ ⅛⌐∆╢√╘⌐ ⌂↓≤ 

╩ ≡™╢≤⁸™╤™╤⌂↓≤⅜ ≢⅝╕∆⁹ ╩ ╢↓≤≢⁸ ─ ⅝

↕╩ ∂⁸╕√ ≢ ↓∫≡™╢ ₁⌂ ╛∕─ ─ ╩ ∆╢↓≤⅜≢⅝╕

∆⁹ ─ ╩ ╢↓≤≢⁸ ─ ╛ ⁸ ⌂≥─▬ⱷכ☺╩ ╠╕∆↓≤⅜≢⅝

╕∆⁹ │⁸ ╩ ⇔ ⇔√╙─≢∆⅜⁸∕─ ╩ ╢↓≤≢⁸ ─ ≢

╩ ⇔⁸↕╠⌐ ╛ ╩ ↕∑╢↓≤╙≢⅝╕∆⁹ 

⁸ ╩ ╗↓≤⅜≢⅝╢ ⅜ ∫≡™╢≤⅛⁸ ╩ ╗

⅜ ∟≡™╢≤™∫√↓≤╙ ╦╣≡™╕∆⅜⁸ ╩ ≡⁸

⌐ ⅛╣≡™╢ ─↓≤╩⁸ ─ ≢ ╡ ⇔ ⇔╗ │

ↄ™╕∆⁹₈ ╩ ╢₉ ∕─╙─│⁸ ─ ─ ₁⌂⸗ⱡ╩

⌐ ╡⁸ ⇔⁸ ⇔≡ ∆╢↓≤≢∆⅜⁸∕↓≢

╠╣╢ ⌂≥╩ ╢↓≤≢⁸ │╟╡ ⅛⌐ ─ ╩ ∆

╢↓≤⅜≢⅝╢╟℮⌐⌂╡╕∆⁹↓℮⇔√ ≢╙₈ ╩ ╢₉

│ ⌂─≢∆⁹ 
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ₒ ה ₓ₈ ╩ ╢₉↓≤│ ⌐ ∫≡™╢─⅛  

⌂ ╩ ╘╢↓≤⌐ ∫≡™╢ 

GPS GNSS │⁸ ⌐№╢ ⅛╠ ╩ ⇔⁸↓╣╩ ⇔≡ ╩

╘╢ ≢⁸ ≢│ ↄ─ ╛⁸ ⌐ ≢≤⌂ⱦ♫כ◌√╣↕ ↕╣≡™

╕∆⁹ ⌐ ⌂ ≤⇔≡ ⌐ ∆╢ ╙ ↄ⁸╕√ ─ ╩ ╢

ⱨ◊fi♩כⱦ╛☻ⱴ♫כ◌⁸╠⅛≥↓╢⅝≢⅜≥↓ ⌐ ↕╣≡™╢ GPS GNSS ─

⅜№╣┌⁸₈ ╩ ╢₉ │ ≡ ℮↓≤⅜≢⅝⁸∕─ ─ │ ⌐ ≢

№╢╟℮⌐ ⅎ╢⅛╙⇔╣╕∑╪⁹⇔⅛⇔ ⌐│⁸ ─ ≢ GPS GNSS ⅛╠

─ ╩ ∆╢∞↑≢│ ⅜ ⅝™√╘⁸ ⌂ ╩ ╢↓≤│≢⅝╕∑╪⁹

⌂ ╩ ╢√╘⌐│⁸№╠⅛∂╘ ⌐ ⅜ ╘╠╣≡™╢ ⌂

≥╩ ⇔≡ ↕╣╢ ≤⁸∕╣∙╣─ ≢ ⇔√ ≤╩ ╖ ╦∑╢

⅜№╡⁸ ⌐∕℮⇔√ ⅜ ╦╣≡™╕∆⁹ 

↓℮⇔√ ╖│№╕╡ ⌐│ ╠╣≡™╕∑╪⅜⁸ ₁⅜ GPS GNSS ╩

─ ≢ ⇔≡ ⌂ ╩ ╘╢↓≤⅜≢⅝╢─│⁸∕─ ≢₈ ╩ ╢₉

⅜ ╦╣⁸∕╣⅜ ↕╣≡™╢⅛╠≢∆⁹ 

 

ᶮᶽ᷂   

ᶮᶽ᷂ Ҙ Ἥ Ҙ

Ћᶮ ᷂ ʣ ד

ὕ ᷂Ḣ Ҙ ͈ ᶮ ʴ Ӕ

0.15 Ҙ Ẏ ֿ Ӕ

Ӕ ̓ ֿ

ὖ ̵ѝ ̈  

ᶮᶽ᷂ Ҙ Ҙ

Ḩ Ὥ ͜ ᶽ᷂ ̭ Ι

̭ ₡

᷂◐ ⱳ ʝ ʝ ₳ ḹ Ҙ

Ҙ ᾛ Ẏ Ҳ

ḹ ֿ ͈ ֿ 0m

ⱳ ₳ḅ Ҙ іѕ

Ḩ ὑ Ҙ ὑ ⱳ  

̝ ρ Ḹ ₡ Ḹ

ρ ᴁ ὃ ρ

ⱳ ʥ֯ Ḹ ↓ Ḹ ♬ ᶮᶽ

᷂ Ҙ ᶮᶽ᷂ Ћᶮ

Ҙ ₴ ₴ ᶅ

̓  
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─ ─ ╩ ╡ ╩ ⅎ╢↓≤⌐ ∫≡™╢ 

₈ ╩ ╢₉ ⌐╟╡⁸ ₁⌂⸗ⱡ─ ╛ ⅝↕⌂≥⅜ ╠╣≡™╕∆⅜⁸∕╣∙

╣⅜ ≢ꜟכꜟ⌂ ∫≡™≡│⁸∕─ ╩ ─ ⅜ ℮↓≤│≢⅝╕∑╪⁹ ⅜ ⌐

≢⅝╢╟℮⌐∆╢√╘⌐│⁸ ↕╛ ⅝↕⁸ ─ ╩ꜟכꜟ╛ ╘╢↓≤⅜

≢∆⁹ 

╛ ↕≢™ⅎ┌⁸≥↓⅛⌐ ≤⌂╢ ⁸™╦╝╢ ╩ ╘╢↓≤⅜ ⌐⌂╡╕

∆⁹╕√⁸ ₈ ╩ ╢₉ ╩ ℮ ⌐ ╩ ∫≡ ╢↓≤│ ≢∆─≢⁸№

╠⅛∂╘∕─ ╛ ↕⅜ ⌐ ∫≡№╢⁸ ─ ≤⌂╢ ⅜ ⌐ ↕

╣≡™╢≤ ≢∆⁹↓╣⅜ ≢∆⁹ ≢│ GPS GNSS ╩ ∆╢↓≤≢⁸

─ │ ⌐ ╢↓≤⅜ ≤⌂╡╕⇔√⅜⁸╟╡ ⌐ ╩ ╘╢√

╘⌐│⁸ ≢╙ ⇔√╟℮⌐ ╩ ℮√╘⌐№╠⅛∂╘ ⅜ ⌐ ⅛∫≡

™╢ ⅜ ≢№╡⁸ │∕℮⇔√ ≢ ↕╣≡™╕∆⁹ 

│₈ ╩ ╢₉ ⌐ ↕╣≡™╢⁸™╦╝╢ ⌂ ≢№╡⁸∕─

ↄ│⁸ ╛ ⌂≥─ ⅜ ⇔⁸ ⇔≡™╕∆⁹ ╩ ∆╢ ⌐

╙₈ ╩ ╢₉ ⅜ ╦╣╕∆⁹ │⁸ ₁⌂ ─√╘⌐ ↕╣≡⅔╡⁸

─ ⌂ ╛ ↕⌂≥─ │ ↄ ↕╣≡™╕∆⁹ 

ѫ ᶮᶽ Ҳ 

VLBI Very Long Baseline Interferometry Ḩ ₲ ᷂ ʣ ̬

᷂ ↓ ὑ ͈

ᶮ ѩ ˺

 

ὕ ̊Ẇ VLBI ʴ

Ḹ

ѵ ԍἧ ʝ

᷂ ʝ Ӵ̬ ᷂ ʝὑ

ᾜ ѝ

ԍἧ ѵ ᷂ ʝᶥ ԍἧ ѵ

᷂ ʝ ̊ʣ ԍἧ ѵ қ

2017₴ ₳ 29₴ 1 1

ӫѼ 8 59ѝ 59 ♥ 8 59ѝ 60 қ

 

᷂ ᶥ ᶮᶽ᷂

ד ʫ VLBI

᷂ ₡ ὂὐ

ẏ̱ ᶮᶽ

ᶮ Ḩ ᶮᶽ

Ҳ  
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↓─╟℮⌂ ─ ╩ ╠⅛⌐∆╢√╘─₈ ╩ ╢₉ │⁸ ₁─ ╠⇔⌐

⌂╙─≢│⌂ↄ⁸ ∫√ ╩ ╠⇔─ ≢ ℮↓≤│ ╘≡ ╠╣╕∆⁹⇔⅛⇔⌂⅜

╠⁸ ↄ─₈ ╩ ╢₉ ╩ ⅎ╢╙─≢№╡⁸ ╩ ⅎ╢↓≤⌐ ∫≡™╕

∆⁹ₒ◖ꜝⱶᵕₓ ┘ₒ◖ꜝⱶᵖₓ ⁹  

 

▬fiⱨꜝ╩ ╢↓≤⌐ ∫≡™╢ 

√∟─ ─ ╡⌐│⁸ ⁸ ⁸ ⁸ ⌂≥ ₁⌂ ▬fiⱨꜝ⅜ ↕╣

≡™╕∆⁹ ₁─ ╠⇔│⁸ ▬fiⱨꜝ─ ⌐ ∫≡⁸╟╡ ≢ ⌂╙─┼≤ ⌐

⇔≡™╕∆⁹╕√⁸ ₁⌂ ╙⁸ ▬fiⱨꜝ⌐╟╡ ⅎ╠╣ ╩ ↑≡™╕

∆⁹ ▬fiⱨꜝ╩ ⇔√ ─ ⁸ √⌂ ─ ⌐╟╡⁸ ⅜ ─

│ ╡ ∫≡™╢≤™∫≡╙ ≢│⌂™≢⇔╞℮⁹ 

̝ ρ ʫ ᶮᶽ  

↓ ᶽ ̝ ρ ͈

›˗ ↓ ᶮᶽ

ʰḀ֥ ѹ ʴẔ 

ᶮᶽ ὕ ʴ

᷂ʣ GPS GNSS ѫ ʴ

↓ ̬ ›˗ ʣ ₡ ˹ 30₴Ѽ

1988₴ ᴇ 63₴ ″ Ӕ ј Ћ 54km

┴ ► ̓ Ẏ˗ ┴ ʴẔ

᷂  cm ̭ cm

http://www.jrhokkaido.co.jp/seikan/04.html  

2012₴ ₳ 24₴ › ᾽ ְ ˬ ᶮ

ᶽ Ҳ ˺ ⱣἭ ˬ ˬ Ṙ

Ӣ 634m ṃ Ἥ ṃ ʫ ʝ ᷂ʣ 500m

ṃ̱ ṃ̱ ї 140m ṃ ᷂ʣ

ʣ ┴ ʴ ┴ ⱳ ὕ

█ ֛ ϊ

ϊ Ὥ ›˗

̬ ̸ ᶮᶽ ˬ ḹ

ֻ ϼ ᷂ʣ ʴⱲ

2 500

Л Ẏ К  ┴

̝

ρ ʫ

ᶮᶽ

 

Ѡ  
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↓℮⇔√ ▬fiⱨꜝ╩ ∆╢ ⌐│⁸№╠⅛∂╘ ╩ ≡⁸↓╣⌐ ≠™≡

┼─ ╩ ⇔√╡⁸ ┼─ ╩ ∫√╡⁸╕√ ⌂ ⌐ ↑√

╩ ∫√╡≤™∫√ ⅜ ╦╣╕∆⁹ ▬fiⱨꜝ╩≥─ ⌐ ╢─⅛⁸╕√

│≥─╟℮⌂ ╩ ≈ ⌂─⅛╩ ∆╢ ⅜ ∫ ⌐ ╦╣╕∆⁹↓℮

⇔√ │⁸╕↕⌐₈ ╩ ╢₉ ─ ≈≢∆⁹ 

╕√⁸ ⌐ ▬fiⱨꜝ╩ ∆╢↓≤⅜ ↕╣╢≤⁸ ⌐⅔™≡∕─ ╩

⇔⁸ ⌂ ─ ⌂≥─ ⅜ ╘╠╣╕∆⁹↓─ ⌐╙₈ ╩ ╢₉ │ ╦

╣╕∆⁹↕╠⌐⁸ ⌐ ▬fiⱨꜝ╩ ∆╢ ≢╙⁸ ╛ ≥⅔╡⌐ ▬fiⱨ

ꜝ⅜ ↕╣≡™╢⅛≥℮⅛╩ ∆╢√╘⌐⁸₈ ╩ ╢₉ ⅜ ∫≡™╕∆⁹o ◖

ꜝⱶᵗₓ ⁹  

 

▬fiⱨꜝ─ ╛ ⌐ ∫≡™╢ 

₈ ╩ ╢₉ │ ▬fiⱨꜝ─ ∞↑≢⌂ↄ⁸ ∆╢ ╛ ⌐╙ ∫

≡™╕∆⁹ ⅎ┌ ▬fiⱨꜝ─ ≈≢№╢ ╩ ⅎ≡╙⁸ ╩ ∆╢ ⌐ ∆╢

│⁸₈ ╩ ╢₉ ≢ ↕╣√╙─≢∆⁹ √⌂ ⅜ ₁≤ ↕╣≡™

╕∆⅜⁸∕─ ╛ │₈ ╩ ╢₉ ≢ ↕╣⁸∕╣╩ ╕ⅎ≡ ⅜ ↕╣

≡™╕∆⁹ ⱦ⌂≥⁸♫כ◌│ ╩ ∆╢↓≤╙ ↄ⌂∫≡™╕∆⅜⁸GPS

GNSS ╩ ⇔≡ ─ ╩ꜞ▪ꜟ♃▬ⱶ⌐ ⇔⁸ ⌐ ∆↓≤│ ↄ─

⅜ ⇔≡™╢ ≢∆⇔⁸ ≢│⁸ ⅎ┌ ⅜ ⇔√ ⌐⁸∕─ ╩

⌐ ⇔≡ ⌂ ╛ ╩ ⱦ☻⌂≥⁸כ◘╢╘ ╩ כ◘√⇔

ⱦ☻╙ ↄ ╦╣≡™╕∆⁹↓╣╠╙₈ ╩ ╢₉ ─ ≤™ⅎ╕∆⁹ 

╕√⁸ ▬fiⱨꜝ≢№╢ ╛ ╩ ה ∆╢ ⌐⅔™≡╙⁸≥─ ≢≥

─╟℮⌂ ⅜ ∂≡™╢─⅛≤™∫√↓≤╩ ⇔ ∆╢√╘⌐⁸₈ ╩ ╢₉

│ ╦╣≡™╕∆⁹ ╛ ─ ╖⁸◒ꜝ♇◒⌂≥╩ ∆╢√╘⌐⁸₈ ╩ ╢₉

╩ ™≡ ₁⌂ ╛ ⅜ ╦╣≡™╕∆⁹∕─ ╩ ⌐⁸ ⅜ ⌂ ⌐≈™

≡│ ⌂ ⅜ ╦╣≡⅔╡⁸∕─ │ ⌐ ⌐ ╡╕≤╘╠╣⁸ ↕╣⁸

↕╣╢↓≤⌐⌂╡╕∆⁹ₒ◖ꜝⱶᵘₓ ⁹  

 

─ ⅛╠ ↄ─ ₁╩ ╢↓≤⌐ ∫≡™╢ 

⅜ │⁸∕─ ╛ ⁸ ─ ⅛╠⁸ ≤ ═≡ ╛ ⁸

─ ⅜ ↄ ∆╢ ≢№╡⁸↓℮⇔√ ⅛╠ ╩ ╢√╘⌐ ⁸

─ ╛ ─ ה ╩ ╘╢↓≤│ ⌐ ≢∆⁹ 

⌐ ⅜ ⇔√ ⌐⁸∆←⌐ ╡ ╕⌂↑╣┌⌂╠⌂™↓≤│⁸ ─ ⁸

╩™∟ ↄ ⇔⁸ ≢↓╣╩ ∆╢↓≤≢∆⁹ ─ ╛ ⁸

─ ─ ⌐│ ⌂ ≢№╡⁸ ↄ─ ⅜∕─ ╩ ™╕∆⁹↓
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℮⇔√ ⌐ ∆╢ ╩ ⇔√╡ ⇔√╡∆╢ ⌐⅔™≡⁸ │ ↄ ↕

╣≡™╕∆⁹ ⌐ ⌐ ∆╢ ╩ ∆╢↓≤≢⁸ ⅜ ≢╙ ∂ ╩

∆╢↓≤⅜ ≤⌂╢↓≤⅛╠⁸ ─ ─ ≢ ↄ ™╠╣≡™╕∆⁹ 

⅛╠─ ╛ ⌐ ∆╢ ▬fiⱨꜝ─ ⌐ ⇔≡╙⁸ ▬fiⱨꜝ─

╛ ─ ≢╙ ⇔√╟℮⌐₈ ╩ ╢₉ │ ╦╣≡™╕

∆⁹ ⌐ ▬fiⱨꜝ╩ ∆╢ ⌐№╠⅛∂╘ ─ ⅜ ╠⅛⌐⌂∫≡™╢

≤⁸ ╛ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ ╟╡ ⌐₈ ╩ ╢₉ ⅜ ╦╣⁸

∕─ ⅜ ↕╣╢↓≤≢⁸ ⅛╠ ↄ─ ₁╩ ╢↓≤⌐ ≡╢↓≤⅜≢⅝╕∆⁹ 

 

─ ╩ ∆╢↓≤⌐ ∫≡™╢ 

─ ≢│⁸ ⌐ ⅜ ⇔√ ⌐⁸↓╣⌐ ∆╢ ≢₈

╩ ╢₉ ⅜ ∫≡™╢↓≤╩ ⇔╕⇔√⁹ ≤™℮ ≢│↓╣ ⌐⁸ ⌐

⅜ ∆╢ ─ ⌐⅔™≡╙⁸ ╛ ≤™℮ ≢₈ ╩ ╢₉ ⅜ ∫

᷂ʤ ᶮᶽ  

̮ ᶽ᷂ ʤ ḛ ѫ ʣʤ

᷂ʤ ˧

ѫ Ἥ᷀ ḛ ḹ

ᶮᶽ Ҳ  

᷂ʤḛ ḹֻ ₡ ḹ

ḹ ʥ֯ ḹ ѝ

ⱳ ᷂ʤḛ ї ⅎ ᶪ ˗

⁸ ₡ ẉ ᷂ʤḛ Ὥ↓ ⱳ

᷂ʤḛ Ѽ ̀ ᷂ʤḛ ḹֻ

᷂ʤḛ ̬ ᶮᶽ

Ҳ ў ⱳ  

᷂ʤḛ ӓ ̢ ₴ Ẏ ͈

Ҋ̊ʣ ḛ 40₴̊ʣ ὑ ₴

ḛ ᷂ʣ ὦ

ᶅ ᷂ʤ ḛ К ᷂ʣ

᷂ʴ GPS GNSS ֵͬ ֞ͬ

ᶅ ̬ ↓ ♬ ὦ

ʴ ᶮᶽ

ᶅ қ ↓ ֻ ᾐ

ᶅ ˗

᷀ ᾛḌӓ ӓ ᾓ

˲ӓ ᷂ʤ ↓ ᶮᶽ

֯ ♅  
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≡™╕∆⁹ 

│ ↄ─ ⌐⅔™≡Ɫ◙כ♪ⱴ♇ⱪ ╩ ⇔⁸ ⌐ ⇔≡⅔╡⁸

ה ⌐ ≡╠╣≡™╕∆⁹Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢ ⌐│⁸ ╩ ∆╢√

╘⌐ ─ ⌂ ╩ ⇔⁸∕─ ─ ╡ ∟⌂≥─ ╩ ∆╢↓≤⅜ ≢

∆⁹↓╣╠─ │₈ ╩ ╢₉ ≢ ╠╣╢ ≢∆⁹╕√⁸Ɫ◙כ♪ⱴ♇ⱪ│⁸

─ ⅜ ⇔╛∆ↄ⌂╢╟℮⌐⁸ ⌐ ╛ ה ⌂≥╩ ⅛╡╛∆

ↄ ⇔≡™╕∆⁹↓℮⇔√ ╙╕√₈ ╩ ╢₉ ─ ≢∆⁹ ⁸ ─

⁸ ⁸ ⁸ ⌂≥⁸ ↄ─ ─ ╩ ⇔⁸∕╣

╩ ⌐ ⅛╡╛∆ↄ ⅎ╢ ≢₈ ╩ ╢₉ │ ∫≡™╕∆⁹ₒ◖ꜝⱶᵙₓ

⁹  

 

ὡ ᷂ᶫ Ẍ  

2015₴ ₳ 27₴ 9 Ḝ ₡ ⁸ fl′ Ḵ ṥ ⅎ ᶪ Ẏ

ὡ 2016₴ ₳ 28₴ 4 ᷂ ᷂

┴ Ώṥ ᶽ   Ẏ ὡ ẉ

ὡ ὄЋ ὄⱲ ̝

ʝ˲ ὡ  

ὡ ᷂ ӓ ὡ ᷂◐ ͜

ὡ ὡ ᾛ ᷂◐ ᶽ᷂

Ẏў 1959₴ ᴇ 34₴ ̗һ ְ ᷂ ʴⱲ ′

ʥ 5,000 ˲

̊ʣ ὡ ὡ

ὡ Ѽ 1956₴ ᴇ 31₴ ↑ ὕ

ᾭ₳ ὡ᷂◐ѝ Ӿ

˔ ӢḢ ְ ὡ᷂Ḣ ʝ

► ʴ 1959₴ ᴇ 34₴ 10

᷂ᶫ Ẍ Ḹ

2011₴ ₳ 23₴ Ӕ᷂ Ẑ₳ ᷂

᷂ ⅎ ᶪ ᷂ ӓ

ˬ Ὶ ѫ ′ Ḣ ̬ ḛ ᷂

ʴⱲ ┴ Ώṥ ᷂ ː ẉ

ὡ ӓ ▀ ᷂῁ ḭ

♥ ̭᷂ ḛ ᷂

 

2ʠ 5ӧѝ 1᷂◐ᶫ ᷂◐ᶫ ᶽ᷂

̏ᶫ ᷂◐ ᶽ᷂ ᷂ᶫ ᷂ᶫ

ʝ˲ ᷂Ḣ ᷂◐ ᶽ᷂ ר ὡ

ὡ ρ Ẏў  
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⌐ ∫≡™╢ 

₈ ╩ ╢₉ ≢ ╠╣╢ ╩ ⇔≡⁸ ╛ ⌂≥─ ⅜ ╦╣

≡™╕∆⁹ ⅎ┌⁸ ⌐⅔™≡│ ─ ◄ꜞ▪╩ ⌐ ⌂ ╛ ⌂≥╩

∆╢↓≤≢ ╩ ⇔⁸ ∆═⅝ ╩ ⇔√╡⁸ ─ ⅛╠

╩ ⇔⁸ ⌂ ─ ╩ ∫√╡∆╢≤™∫√ ⅜ ╦╣≡™╕∆⁹

₈ ╩ ╢₉ │⁸ ⌐ ╡ ⇔ ∫√ ╩ ∆╢↓≤≢⁸ ╩ ╢↓≤⅜

≢⅝╢≤™℮ ⅜№╡╕∆⁹ ╩ ∆╢ ≢⁸₈ ╩ ╢₉ ╩ ⌐

℮↓≤│ ⌂ ≢∆⁹ 

╕√ ⌐⅔™≡│⁸ ╟╡╙ ™ ╩ ╘≡™╢↓≤⅛╠⁸ ⌂ ─ ╩

╡⌂ↄ ╢√╘─₈ ╩ ╢₉ ⅜ ╦╣≡™╕∆⁹ ⅎ┌ ─ ⁸ ─ ╣

─ ⅝╛ ↕⁸ ─ ⁸ ⌂ ─ ╩⁸ ╩ ◓fi◦fi☿♩כ⸗ꜞ√™

╩ ™≡ ∆╢↓≤⅜ ╦╣≡™╕∆⁹ꜞ fi◦fi◓│₈☿♩כ⸗ ╩ ╢₉ ─

≈─ ≢№╡⁸ ≤∆╢⸗ⱡ⌐ ╣∏⌐ ═╢↓≤⅜≢⅝╢ ╖≢∆⁹ ╩ ─

≢ ∆╢↓≤⅜≢⅝⁸ ─╖⌂╠∏ ⌐⅔™≡╙ ⅎ┌ ╛ ⌂≥≢

↕╣≡™╕∆⁹ 

↕╠⌐⁸ ⁸ PM2.5 ⌂≥─ ⅜⁸ ⅛╠ ╩ ⅎ

≡ ⇔≡ↄ╢≤™℮↓≤⅜ ─ ≈⌐⌂∫≡™╕∆⁹╕√⁸ ⌐⌂╢≤ ↄ

↕╣╢ ╙⁸└≥™ ⌐│ ⅜ ⇔⁸ ┼─ ⅜ ∂╢ ╙№╢⌂≥⁸

⅝⌂ ─ ≈≢∆⁹↓℮⇔√ ⌐ ∆╢ ─ ╛ ⌐╙⁸ ⌂

≥⅛╠ ╠╣√ ╛⁸ ⁸₈≤⌂♃כ♦─ ╩ ╢₉ ≢ ╠╣√ ⅜ ↄ

↕╣≡™╕∆⁹ 

╛ ─ ⌐ ∫≡™╢ 

╛ ─ ╛⁸∕─ ≢╙₈ ╩ ╢₉ │ ╦╣≡™╕∆⁹

ⅎ┌⁸ ⌂ ╛ ⌐№╢ ─ │⁸ ─ ⌂ ⅜⅛╡≤⌂╡╕∆

⅜⁸∕℮⇔√ │₈ ╩ ╢₉ ≢ ╠╣╢ ≢∆⁹╕√⁸ ╛ │ ╣╛

∆™ ─╙─╙ ↄ⁸∕─ ╛ ╩ ℮√╘⁸ ╛ ─ ⌂ ╛ ╩

╢ ⌐╙ ∫≡™╕∆⁹ ⅎ┌⁸2015 27 ⌐₈ ─ ₉

≤⇔≡ ⌐ ↕╣√ ─ ⁹ │ ⁹ כ꜡♪⁸│≢

fi ╩ ™≡⁸ ─ ╩ ⌐ ∆╢ ⅜ ╦╣╕⇔√⁹ ─ ╛ ─

⅛╠⁸ ≠™≡ ╢↓≤⅜≢⅝⌂™ ≢№∫≡╙⁸₈ ╩ ╢₉ ≢ ╠╣√

╩♃כ♦ ™╢↓≤≢⁸ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓╛ CG ◖fiⱧꜙכ♃◓ꜝⱨ▫♇◒☻

╩ ⇔≡⁸ ↄ─ ₁⅜ ⌐ ╢↓≤⅜≢⅝╢╟℮⌐⌂╡⁸ ─ ⌐≈™≡

╩ ╘╢↓≤⌐╙ ∫≡™╕∆⁹ ≢╙⁸2016 28 ⌐ ⇔√

⌐╟╡ ╩ ↑√ ─ ⌐ ↑≡⁸UAV ╩ ⇔≡

╩ ™⁸ ⌐ ╩ ∫≡™╕∆⁹ 
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─ ╩ ⁸ ⁸ ∆╢↓≤⌐ ∫≡™╢ 

≢│⁸ ⅎ┌ ─╟℮⌐⁸ ⅜ ─ ─ ╩ ⌐ ⇔⁸

∆╢↓≤⅜ ╡ ⇔ ╦╣≡™╕∆⁹ ─ ╩ ∆╢ ⌐│⁸₈ ╩ ╢₉

≢ ╠╣╢ ⌐ ∆╢ ╛⁸ Ⱳꜞꜙכⱶ ⌐ ∆╢ ≤⇔≡ ⅜ ↕

╣≡™╕∆⁹↓─ ≈─ │⁸ ⌐ ─ ™ ≢⁸ ╩ ≤⇔≡ ∆

╢↓≤≢ ─ ╩ ∆╢↓≤│⁸⇔┌⇔┌ ╦╣≡™╕∆⁹ ⅎ┌⁸ ⌐ ∆╢

╩♃כ♦ ⌐ ∆╢↓≤≢⁸ ⅜ ↄ ∆╢ ╩ ⌐ ≢⅝╢ ─

╡ ↑ ╩ ∆╢↓≤⅜≢⅝╕∆⇔⁸∕─ ╩ ∆╣┌⁸ ≢─

─ ╩ ⌐ ∆╢↓≤╙≢⅝╕∆⁹↓─╟℮⌐⁸₈ ╩ ╢₉ │⁸

≤ ∆╢↓≤≢⁸ ─ ╩ ⅛╡╛∆ↄ ⇔⁸ ∆╢↓≤⌐ ⇔≡

™╕∆⁹ₒ◖ꜝⱶᵚₓ ⁹  

 

 

̝ Ҳ ὕ ֺ

Џ  

↑ ҵ ᶮһ ֺ↑ Џ

ʝ ᶮ ѝ ̓

ρ ↑ ↑ ֻ ֥ e-Stat

 

↑ ֻ ֥ e-Stat CSV◐╛

᷂ Ḹ GIS ˿ ᶮ Ή ֻ ֺ

᷂ᶫʣ ᷂ᶫ

GIS ρ Ḹ GIS ̓ Ḹ ѝ

᷂ ѝ  

₴ ֺ ↑ ᷂Ḣ ̮ ὄⱲ ˧

˗ ᷂ᶫʣ Џ  

ὡ Ḩ GIS

♅  

↑ ֻ ֥(e- Stat)  

https://www.e- stat.go.jp/ 

⅍˧ ˗  
http://www.keishicho.metro.tokyo.jp 

/toukei/jikomap/jikomap.htm 
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⌐⅔↑╢ ╩ ⅎ╢↓≤⌐ ∫≡™╢ 

─ №╢ ╩ ⇔⁸ ∞↑≢⌂ↄ ≢╙ ▬fiⱨꜝ─ │ ╦╣

≡™╕∆⁹╕√⁸ ╙⁸ ⁸ ⌐ ╦╠∏⁸ ⅜ ─™∏╣─ ⌐⅔™≡╙

∆╢ ⅜№╡⁸ ⇔√ ⌐│ ⌂ ⅜ ≢∆⁹↓℮⇔√▬fiⱨꜝ ╛

⅜ ≢ ╦╣╢≤™℮↓≤│⁸∕─ ╩ ⅎ╢₈ ╩ ╢₉ ╙⁸

⌐ ≢ ╦╣≡™╢≤™℮↓≤⌐⌂╡╕∆⁹ ⌐⁸ ⌐⅔↑╢₈ ╩ ╢₉

│⁸∕╣∙╣─ ⌐№╢ ↄ─ ⌐╟╡ ╦╣≡⅔╡⁸ ⌐ ⌂ ⁸

⅜⁸ ≢ ╘╠╣≡™╕∆⁹₈ ╩ ╢₉ │⁸↓℮⇔√ ⌐⅔↑╢ ⁸

⁸ ≤™∫√↓≤⌐ ╩ ⅎ╢╙─≢№╡⁸ ╩ ╘╢ ≢│⁸∕─

─ ╩ ╢↓≤⅜ ≢∆⁹ 

  

ᴇ 20 ₴̈ ̈ ἧḨ  
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ₒ ₓ₈ ╩ ╢₉≤│ ⅜ ╩∆╢↓≤⌂─⅛  

╢ ⅜ ∆╢  

₈ ╩ ╢₉ ─ ≢╙ ⌐⁸⸗ⱡ─ ╛ ╩ ╢⁸™╦╝╢ ─ ⌐│⁸

⌐ ⇔√ ↄ─ ⅜ ╦∫≡™╕∆⁹ ⌐╙™╤™╤⌂ ╛ ⅜№╡⁸

⌐ ≢ ╩ ∫≡ ╢ ╙№╡╕∆⇔⁸ ⅛╠ ⇔√ ╩

™≡ ℮ ╙№╡╕∆⁹ ╛ ⌐╟∫≡ │ ₁≢∆⅜⁸↓℮⇔√ ╩ ⌐≈

↑√ ⅜⁸₈ ╩ ╢₉ ╩ ∫≡™╕∆⁹↓↓≢│ ╛ ≤™℮

╩ ∫√ ⅜ ⌐ ⇔≡™╕∆⁹ₒ◖ꜝⱶᵛₓ ⁹  

₈ ╩ ╢₉ ⌐ ™╢ ╛ │ ⅜ ↑╠╣≡™╕∆⁹↓─√╘⁸ ≤

═╣┌⁸⸗ⱡ─ ╛ ╩ ╢↓≤│⁸ ⌐ ℮↓≤⅜≢⅝╢ ─ ⌐⌂╡≈≈

№╡╕∆⁹ ≢⁸╟╡ ≢ ⌂ ⅜ ╘╠╣╢╟℮⌐⌂∫≡⅝≡⅔╡⁸∕─╟℮

⌂ ≢│⁸ ─ ╛ ⌂ ─ ≤™∫√ ╩ ≈ ─ ╩

⌐≈↑√ ⅜₈ ╩ ╢₉ ╩ ℮↓≤⅜ ≢∆⁹ 

 

ↄ ⅜ ∆╢  

─ ─ ≈│⁸∕─ √ ─ ⇔↕╛⁸ ⅛╡╛∆↕⁸ ─⇔╛∆↕≢∆⁹

│₈ ╩ ╢₉ ─ ╩ ⇔√╙─≢∆⅜⁸ ─ ⌐╟∫≡⁸ ∂ ⅜

╕╣√ ⅜⁸ ╛∆ↄ╙ ⌐ↄↄ╙⌂╡╕∆⁹₈ ╩ ╢₉ ⁸ ⌐ ╩ ∆╢

│⁸↓℮⇔√ ↄ ⌐ ⇔√ ⅜ ∫≡⅔╡⁸↓↓≢╙ ╛ ╩

∫√ ⅜ ⇔≡™╕∆⁹ 

│⁸ ╩ ⇔√╙─≢∆⅜⁸ ∏⇔╙ꜞ▪ꜞ♥▫∞↑╩ ╘╢╙─≢│№╡

╕∑╪⁹ ⌂ ∞↑╩ ⇔≡ ⌡ ╦∑√╡⁸↕╠⌐♦ⱨ◊ꜟⱷ ╩ ↕∑≡

∆╢↓≤≢ ─ ∞↑╩ ⇔√╡∆╢ ╙№╡╕∆⁹↓℮⇔√↓≤⌐╟

╡⁸ ╢ ╩ ⅝ ╖⁸ ╣√ ─ ╩ ⅛┘ ⅜╠∑╢√╘⌐⁸ ─ ⇔↕╛

↕⁸ ⅛╡╛∆↕╩ ∆╢ ╙ ↑╠╣≡™╕∆⁹ ╩ ╢ ⌐│⁸ ╩

∆╢ ╛ ☿fi☻╙ ↕╣╕∆⁹₈ ╩ ╢₉ │⁸↓℮⇔√ ─

╙ ╦∫≡™╕∆⁹ 

 

─ ⅜ ∆╢  

₈ ╩ ╢₉ ╙ ⅜ ╪≢⅔╡⁸ ≢ ╠╣╢ ─♦☺♃ꜟ ╙ ╪≢™

╕∆⁹♦☺♃ꜟ ↕╣√ │⁸ ⌐ ∆╢ ╩ ∫√ ⁸≈╕╡ ≢№

╡⁸◖fiⱧꜙכ♃ ≢ ₁⌂ ≢ ∆╢↓≤⅜≢⅝╕∆⁹ │₈ ╩ ╢₉↓≤≢

╠╣╢ ╩ ⇔√ ⅜☻ⱦכ◘⌂₁ ↕╣≡™╕∆⁹ ⅎ┌◌כ♫ⱦ╛

≢ ∆╢ ⱶ⁸כ◕ ≤ ⇔√ ⱦ☻⌂≥⁸™∏╣╙₈כ◘ ╩

╢₉ ≢ ╠╣√ ⅜ ↕╣≡™╕∆⁹2016 ⌐ ⅝ↄⱥ♇♩⇔√
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Pokémon GO ⱳ◔⸗fi GO ╙∕℮⇔√ ─ⱶכ◕ ≈≢∆⁹ 

↓℮⇔√ ╩ ⱦ☻│⁸כ◘√⇔ ╛ ─ ╖╛⁸ ╠╣╢ ─

╩ ⇔≡™⌂™≤⁸ ╛ ⇔™ ╩ ℮↓≤⅜≢⅝╕∑╪⁹ ⌐⁸₈ ╩ ╢₉

─ ⌐ ∆╢ ⅜ ≢№∫√√╘⌐⁸ ∫√ ╩ ─ ⌐ ⇔⁸

⅜ ╙☻כ◔√∂ ⅝≡™╕∆⁹↓─√╘ │⁸ ╩ ∆╢ ≢╙₈ ╩ ╢₉

─ │ ⇔≡⅔╡⁸₈ ╩ ╢₉ ⌐ ⌐ ⇔√ ⅜ ╦╢↓

≤⅜ ↄ⌂∫≡⅝≡™╕∆⁹₈ ╩ ╢₉ │⁸↓℮⇔√ ⌐╟∫≡╙ ⅎ╠╣≡

ᶮᶽ ˿˗ ᾦ Ṳ Ṳ  

ᶮᶽ Ҳ ʴⱲ ẉ Ṳ Ṳ ᶮὤ

᷂ ʣ ̬ ᷂ᶫ ẉ ᷂ Ḹ ᴜ

͔ Ѩ Ҙ Ҳ Ҙ Ṳ Ṳ

ᶮᶽ Ҳ ̝ ₦ⅎ ѝ ὄⱲ

 

Ṳ Ṳ ὑ ʤ ᶫ ֝♬

ᾐ ἶ Ẏἶ ὑ ֞ Ṳ ֝♬

♥ ὕҵ Ṳ ֝♬ ʝ ₴ 1 ᶥὕ

Ṳ Ṳ

֞ Ṳ ֻ

Ṳ ˲  

Ṳ

♥ ᶮᶽ ˿˗

ʴ Ṳ ̀

֝♬ ̀

ѝ

↓ ͑

˲

ᵣ ḹֻ ̔ Ẏἶ ἶ ᴣ

♥ ᾚ Џҵᴣ

ὕҵ ᾦ Ṳ ρ ̀

ѝ ˲  

Ṳ ἶ ᶽ ┴ ᷂ἶ ᾐ ˲ ẉ

ἶᵂ ᾐ ˲ Ṳ ֝♬ ↔

֓ ү▌ ʣ ֞ ̝ ὕҵ ʝ

Ṳ ⱷ ᶮᶽ ˿˗ ̝

̝ ☻ Ẏ˗

Ṳ Ṳ Ḹף ᶮᶽ

☻Ҋ ˺ ⃰  

Ṳ Ṳ ֝♬ ʝ  
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™╕∆⁹ 

 

⅜ ↄ ⇔≡™╢  

₈ ╩ ╢₉ ≢│⁸ ↄ─ ⅜ ⇔≡™╕∆⁹₈ ╩ ╢₉≤™

℮≤⁸≥℮⇔≡╙ ≢ ⅜ ℮ ─▬ⱷ⁸⅜∆╕╡№⅜☺כ ⌐│₈ ╩

╢₉ │ ⌐╦√∫≡⅔╡⁸ ─ ≢ ╩♃כ♦√╣╠ ™⌂⅜╠ ╩

⇔≡ ╩ ⇔√╡⁸↓╣╠╩ ⇔√ ⅛╡╛∆™ ╩ ⇔√╡∆

╢⌂≥⁸♦☻◒꞉כ◒⅜ ↄ№╡⁸↓℮⇔√₈ ╩ ╢₉ ⌐ ⅜ ╦∫≡™

╕∆⁹ ─ ╛ ≢╙⁸ │ ↄ─ ╩ ⅛↑╢╟℮⌐⌂╡⁸

⅜ ∞≤⇔≡ ≢│ ⌐ ↑ ╣╠╣≡™╕∆⁹ ⅎ┌ ─ ⌂≥⁸

╙↓℮⇔√ ╣╩ ⇔⇔≡™╕∆⁹₈ ╩ ╢₉ ≢│⁸ ╙∕─

╩ ⅝⌂⅜╠⁸╕∆╕∆ ⅜ ∆╢↓≤⅜ ↕╣╕∆⁹ 

 

╙⅜ ╦╢↓≤⅜≢⅝╢  

₈ ╩ ╢₉ ─ ⅜ ↑╠╣╢ ≢⁸ │ ─ ⅜ ╪≢™╕∆⁹

≈╕╡⁸↓╣╕≢│ ─ ─╖⅜ ⇔≡⅝√ ⅜⁸ ─ ₁≢╙ ⌐ ≢

⅝╢╟℮⌐⌂∫≡⅝╕⇔√⁹╕√↓╣⌐ ∑≡⁸₈ ╩ ╢₉ ⌐ ™╢ ─ ⅜

≢ ⌂╙─┼≤ ╩ ↑⁸╕√ ╙ ∆╢↓≤≢ ─ ₁≢╙ ≢⅝

╢╟℮⌐⌂╡≈≈№╡╕∆⁹ 

ⅎ┌⁸ ─ ↄ─ ≢│⁸GPS GNSS ╩ ™≡ ⌐ ─

─ ⅜ ≤⌂∫≡™╕∆⁹ ≢№╣┌⁸ ⅜⅛╡⌂ ╩ ™≡⁸╕√ ↄ─

≤ ╩⅛↑≡ ╩ ╦⌂↑╣┌ ≢⅝⌂⅛∫√ ╩⁸ ⌐ ≢

∆╢↓≤⅜≢⅝╕∆⁹≈╕╡⁸₈ ╩ ╢₉↓≤⅜⁸ ≢ ⌐≢⅝╢ ⌐⌂∫

≡™╢≤™℮╦↑≢∆⁹ 

─ ≢╙⁸Web ─ ⌂≥⌐╟╡⁸VGI Volunteered Geographic Information ⁸

Ⱳꜝfi♃ꜞכ⌂ ≤™℮ ⅜ ↕╣⁸ ─ ─ ≢ ─ ⌐

╦╢↓≤⅜≢⅝╢ ╖╙ ╕∫≡™╕∆⁹o ◖ꜝⱶᵜₓ ⁹↓─╟℮⌐⁸₈ ╩ ╢₉

⌐ ↄ─ ₁⅜ ╦╢↓≤⅜≢⅝╢ ⌐⌂╡≈≈№╡╕∆⁹ 
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ᶮᶽ ѝ  

ⅎḸ Ӳ ̝ ѝ 2016 ₴  

᷂ᶫ ̸ ֝  

OSM Open Street Map ˿

Ἥ VGI ֝ ̈

͈ 2004₴ Ồ

֝ 2008 ₴

Ồ ᷀ʫ

200 ʠ˲̊ʣ ѫ

 

Wikipedia

ʣ ˗Ж

̝

ֿ ẉ ֓қ OSM

֝ ֓қ ֓қ Webʣ

В ᷂ᶫ ѫ ˿

₴ GPS GNSS ֞ͬ ֗ ὦ ̬ Ḹ ֝♬

᷂ᶫ ̸ ẉ ˲ Ӵ  

̸ Ḹ Ḹ ֚ ֯ ר ѫ

ḹ ẉ ẉ ḹ ֚ ᾯ

Ḹ ẉ Ḹ ͬ ר ↓ ⱳ ͪ ᶮ ⅎḢ

ḹֻ ᶮᶽ ᶽ ᶮ Ἥ ѫ ↓ ⱳ

ḹ ѫ Џ ᾐ ʦ ̸ ᷂ᶫ ѫ

ⱳ  

OSM ̸ ᷂ᶫ ᾱק  

https://openstreetmap.jp/map  
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ₒ ה ₓ₈ ╩ ╢₉─ ≤ ─  

─ ╩ ⅎ╢  

╩ ☻ⱦכ◘√⇔ │ ─ ╡⌐ ↄ ⇔≡™╕∆⁹ ╩

⌐ ∆╢↓≤≢⁸ ₁─ ╠⇔╩ ה ≢ ⅛⌂╙─≤∆╢↓≤⅜ ≤⌂╡╕

∆⁹↓℮⇔√ ╩ ∆╢√╘⁸2007 19 ⌐ ⅜

↕╣╕⇔√⁹ 

╩ ⌐ ∆╢√╘⌐│⁸╕∏│⁸ ↕╣╢ ╩ ⇔⁸

─ ⌐ ↕∑╢↓≤⅜ ≢∆⁹ ⅜ ↄ ─ ™ ≢№╢╒≥⁸ ₁⌂ ≢

╩ ∆╢↓≤⅜ ≤⌂╡╕∆⁹ ─ ™ ⅜ ♃כ♦⁸≢≥↓╢╣↕

─ ╩ ╠∆↓≤⅜≢⅝╕∆⇔⁸ ─ ╩ ∆╢↓≤⌐╙≈⌂⅜╡╕∆⁹ 

₈ ╩ ╢₉ │⁸╕↕⌐↓℮⇔√ ╩ ∆╢√╘─ ≢∆⁹╕√⁸

╩ ↕∑ ╩ ∆╢⌐│₈ ╩ ╢₉ ─ ⅜ ⇔≡⁸∕─ ─

╩ ⅛∆↓≤╙ ≢∆⁹↓℮⇔√ ⌐⅔™≡⁸₈ ╩ ╢₉ │⁸

╩ ↄ ≢ ⌂ ╩ ∫≡⅔╡⁸∕─ ╩ ⅎ╢ ≤™ⅎ╕∆⁹ 

 

⌐ ↑√ ╩ ⅎ╢  

⌂≥ ⅜ ╗ ⌐⅔™≡⁸ ─ ╡─ ₁⌂ ≢╙⁸↓╣╩ ⇔

√ ⅜☻ⱦכ◘⌂√ ⇔≡™╕∆⁹ ⌐⁸ ─ ╩◖fiⱧꜙכ♃⌐ ⇔⁸◖fi

Ⱨꜙכ♃ ─ ≢ ₁⌂◦Ⱶꜙ꜠כ◦ꜛfi╛ ╩ ™⁸∕╣╩ ⌐ ↕

∑╢╟℮⌂ │⁸ ╟╡ ⌂ ≢ ⅎ≡ↄ╢≤ ╦╣╕∆⁹↓℮⇔√ │⁸╕↕

⌐₈Society5.0₉≤╟┌╣╢╙─≢∆⁹ ⌐⅔↑╢ ╩ ⌐ ⇔⁸ ⌐

╩☻ⱦכ◘√⇔ ∆╢√╘⌐│⁸ ─ ─ ╛ ─ ╩ ⌐ ∆╢

↓≤⅜ ≢∆⁹₈ ╩ ╢₉ │↓─ ⌐ ╦∫≡™╕∆⁹ ≤ ╩

≈⌂←≤™℮ │⁸₈Society5.0₉╩ ∆╢ ≢─ ⌂ ╩ כ◘⁸╡№≢─╙℮

ⱦ☻─ ╩ ⇔ ⇔⌂⅜╠ ⅎ≡ↄ╢≤ ╦╣╕∆⁹ ─ ⁸

⌐│⁸ ≤⌂╢ ╛⸗ⱡ─ ⌐ ∆╢ ⌐≈™≡╙ ╩ →╢↓≤⅜ ≢∆⁹≈

╕╡⁸ ─⸗ⱡ⅜⁸ ⌐№╢≥─⸗ⱡ⌐ ⇔≡™╢─⅛╩⁸Ⱨfiⱳ▬fi♩

≢ ∆↓≤⅜ ≢∆⁹∕℮⇔√ ─ ™ ⅜ ≤↕╣╢ ⌐⅔™≡⁸₈

╩ ╢₉ ─ │⁸╟╡ ⇔≡ↄ╢≤ ⅎ╠╣╕∆⁹ 

 

╢ ╛ ⅜ ⇔ ⇔≡™╢  

─ │☼כ♬─ ⌐ ⇔≡™╕∆⁹ ≤ ╩ ═≡╙⁸ ₁⅜ ╘╢╙─│ ⅝ↄ

™╕∆⇔⁸ ⌐ ⅛∫≡╙ ⇔ ↑╢≤ ╦╣╕∆⁹₈ ╩ ╢₉ ⌐ ⇔≡╙⁸

│☼כ♬─⧵≡∫╟⌐ ⌐ ⇔≡⅔╡⁸ ╢ ⁸ ╘╢ ↕⁸ ─ ⌂≥

⅜⁸∕─ ─ ⌂≥╙ ↕∑⌂⅜╠ ⇔ ↑≡™╕∆⁹ 
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≢№╣┌⁸╕∏│ ─ ╩ ─ ≢ ∆╢↓≤⅜ ≢⇔√⁹⇔⅛⇔

⌐☼כ♬√⇔℮↓⁸│≢ ⅎ⁸╟╡ ≢ ⌂ ⅜ ≤↕╣╢ ╙ ⅎ≡™╕

∆⁹ ↕╣√ ⁸ꜞ ▪ꜟ♃▬ⱶ─ ╙☼כ♬─┼─╙√∫™≥ ≡⅝≡™╕∆⁹

⁸▬fi♃כⱠ♇♩─ ⱦ☻≢╙⁸כ◘ ╩ ⌐ ∆╢↓≤⅜≢⅝

ⱦ≢╙⁸♫כ◌⁸⇔∆╕™≡∫⌂⌐℮╟╢ ─ⱦꜟ ╩ ⇔√╡⁸ ─

╩ ≢⅝√╡∆╢ ╩ ≈╙─⅜ ⅎ≡™╕∆⁹↓℮⇔√ ╩ ℮ │ ─

⌐☼כ♬─ ╦∑≡ ⇔≡⅝√╙─≢∆⅜⁸↓╣╩ ∆╢√╘⌐ ≤⌂╢ ⌂

⁸₈╩♃כ♦─ ╩ ╢₉ ≢ ∆╢↓≤⅜ ≢∆⁹ 

∞↑≢│⌂ↄ⁸ ╛ ╩ ≤⇔≡ ╢↓≤╙ ↄ⌂∫≡⅝≡™╕

∆⁹↓─╟℮⌐⁸ ╢ ╛ ⁸ ⌂≥│ ╩ ↑≡⅔╡⁸ ╦╡│№╡╕∑╪⁹

─ ⌐☼כ♬─ ∆═ↄ⁸₈ ╩ ╢₉ │ ↑╠╣╕∆⁹ 

 

⌐ ↑≡ ╩ ↑╢  

↓╣╕≢₈ ╩ ╢₉ │⁸ ⌐│ ⌐№╢⸗ⱡ╩ ⌐ ╦╣≡⅝╕⇔√⁹

⇔⅛⇔⁸ ₁─ ⅜ ⇔⁸ ⌐⅔™≡╙ ≤ ⌐ ╢ ╩ ™⁸

╩ ∆╢↓≤⅜ ⌐⌂∫≡⅝╕⇔√⁹╕√⁸ │ ╩ ≤∆╢

─ ⅜ ≢⇔√⅜⁸ ─ ╩ ╘╢ ⅝⅜ ╘╠╣≡⅔╡⁸↕╠⌐

⌂ ╙ ╘√ ─ ╙ ↕╣≡™╕∆⁹ ╙ ─ ╩ ⇔≡₈

╩ ╢₉ ╩ ⇔≡ ℮↓≤⅜≢⅝╢╟℮⌐⁸ ⅜ ╘╠╣≡™╕∆⁹ 

╕√⁸↓╣╕≢│₈ ╩ ╢₉ ≢ ╠╣╢ │⁸ ₁ ⅜ ה ⌐

⇔≡⅔╡⁸∕╣╩ ⌐ │ ╦╣≡⅝╕⇔√⁹ ⅜ ⅛╡╛∆™ ╩ ╢⁸≤™∫√

↓╣╕≢─ │⁸ │꜡Ⱳ♇♩⅜ ≢⅝╢ ╩ ╢⁸≤™℮╟℮⌐ ∆╢↓≤╙

↕╣╕∆⁹ ⅎ┌ ─ ╩ ⅎ╢ ⌂ │ ⅜ ╘╠

╣≡™╕∆⅜⁸↓╣│╕↕⌐⁸◖fiⱧꜙכ♃⅜ ≢⅝╢ ╩₈ ╩ ╢₉ ≢

⇔╟℮≤™℮ ≢∆⁹ICT ╩│∂╘≤∆╢ ─ ⌐ ╦∑√ ≢⁸₈ ╩

╢₉ │ ╩ ↑≡™╕∆⁹ 

  

₴ ̓ Ṕ UAV ˲   
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₈ ╩ ╢₉⅜ ╦╢√╘⌐│ 

₈ ╩ ╢₉ ⅜≥─╟℮⌂╙─⌂─⅛⁸╕√ ─√╘⌐ ╦╣≡⅔╡⁸ ⌐

≥─╟℮⌐ ∫≡™╢─⅛⁸∕⇔≡ ⌐ ⅛∫≡≥─╟℮⌐ ∆╢ ╩ ╘≡

™╢─⅛⌐≈™≡⁸a ₈ ╩ ╢₉≤│≥─╟℮⌂↓≤⅛ₑp. 7 ≢ ╩ ⇔╕⇔

√⁹↓℮⇔√₈ ╩ ╢₉ ─ ╛ ⁸∕⇔≡ ─ ⌐≈™≡⁸ ₁─

╩ ╘≡™ↄ↓≤⅜ ≤⌂∫≡™╕∆⁹↓↓≢│⁸₈ ╩ ╢₉ ⌐ ∆╢ ─

─ ⅜ ╕╢↓≤╩ ⇔⁸∕─ ╛ ⌐≈™≡─ ⇔™ ╩ ↄ─ ₁⅜

╢√╘⌐⁸ ╩│∂╘≤∆╢₈ ╩ ╢₉ ⌐√∏↕╦╢ ⅜ ╩∆═

⅝⅛╩ ⇔╕⇔√⁹ 

─ ⌐ ╩ ⅎ╢ ╦╢ √╘─ ⅝⌂ ꜟכ♠ ≤⇔≡│⁸ ≤ ≤™

℮ ≈─ ⅜№╡╕∆⁹↓─√╘⁸ p. 34 ≢│ ╩ ⇔≡ ↄ─ ₁⌐ ⅎ╢

⌐≈™≡⁸╕√ p. 60 ≢│ ╩ ⇔≡ ™ ╩ ⌐ ↄ─ ₁⌐ ⅎ

╢ ⌐≈™≡⁸∕╣∙╣ ⌐≥─╟℮⌂ ⌐ ⇔≡ ℮═⅝⅛╩ ⇔╕⇔√⁹

╕√⁸ ₁⌂ ⅛╠ ⇔√₈ ╩ ╢₉ ─ ╛ ⌐≈™≡⁸≥─ ╩ ╡

→╢↓≤⅜ ≢№╢⅛╩ ⇔╕⇔√⁹ 

 

 

 ╩ ⇔≡ ↄ─ ₁⌐ ⅎ╢ 

╩ ℮ ≢─  

₈ ╩ ╢₉ ─ ╛ ─ ╩ ⌐ ℮ ≢⁸∕─ ⅜ ⅜↑╢

═⅝ ╛ ╩ ⇔╕⇔√⁹ 

 

ₒ ─ ⅜ ╡√™↓≤⌐ ↑ ─ ⅛╠ ⅎ╢ₓ 

₈ ╩ ╢₉ │⁸ ╩ ⅎ╢ ⌂ ≢№╡⁸ √∟─ ╠⇔⌐

⌂╙─≢∆⁹ ≢⁸ ⌐│⁸ ╩ ≢ ⅎ╢ ╩ ∫≡™╢↓≤⅛╠⁸

─ ≢ ⌐₈ ╩ ╢₉ ⌐ ╣╢ │╒≤╪≥⌂ↄ⁸₈ ╩ ╢₉ ⌐

≈™≡ ╩ ∫≡™╢ │ ↄ№╡╕∑╪⁹ ⌐│⁸₈ ╩ ╢₉ │ ⌂╙─

≢⁸ ─ ⌐ ↄ≡│⌂╠⌂™╙─≢№∫√≤⇔≡╙⁸ ↄ─ ₁⅜₈ ╩ ╢₉ ⌐

⇔≡ ⅜⌂™ ≢│⁸∕─ ╛ ╩ ⅎ╢↓≤│ ≢∆⁹ 

⌂ ╩ ℮ ≢ ╢═⅝ ⌂ ─ ≈≤⇔≡⁸ ─ ─ ₁⅜ ╡√

™≤ ℮↓≤⌐ ⌐ ⅎ≡™ↄ≤™℮↓≤⅜№╡╕∆⁹↓╣│⁸₈ ╩ ╢₉ ─

╛ ╩ ⅎ╟℮≤∆╢ ⌐⅔™≡╙⁸ ⌐ ⅛⌂↑╣┌⌂╠⌂™ ≢∆⁹↓╣

╕≢₈ ╩ ╢₉ ⌐ ╣╢ ⅜⌂™ ╛ ⅜ ™ ⌐ ⇔⁸≥℮╛∫≡ ╩

∫≡╙╠℮─⅛⁸∕⇔≡ ╡√™≤ ∫≡╙╠℮─⅛⁹ ╩ ℮ ≢⁸ ─ ╡

≤⇔≡ ⅎ⌂↑╣┌⌂╠⌂™ ⌂ ≢∆⁹∕─ ≢⁸ ─ ↑ ─ ⌐☼כ♬╛
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∫≡⁸ ⅛╡╛∆™ ≢ ⅎ≡™ↄ↓≤⅜⁸ ╩ ℮ ≢│ ≢∆⁹ 

⁸ ╩ ⇔√ │⁸₈ ╩ ╢₉ ╩ ╠ ∫≡™╢ ─ ≈

≢∆⁹↓℮⇔√ ╠ ∫≡™╢ ⅜ ╩ ℮ ⁸₈ ╩ ╢₉ ⌐√∏↕╦∫

≡™╢ ≤™℮ ⅛╠─ ≢ ╩ ℮↓≤⅜ ↄ⌂╡⅜∟≢∆⁹⇔⅛⇔⌂⅜╠⁸

⌂ ╩ ℮√╘⌐│⁸ ─ ↑ ⅛╠─ ╛ ≢─ ⅜ ≢⁸

ⅎ┌ SNS─ ╛▬ⱬfi♩ ─▪fi◔כ♩⌂≥ ₁⌂ ─ ╩ ™⁸∕─ ╩

⌐ⱨ▫כ♪Ᵽ♇◒⇔≡⁸ ↑ ─ ╩ ↕∑╢↓

≤⅜ ≢∆⁹ ─ ⁸ ⅎ┌₈ ╩ ╢₉ ⅜⁸

⅜ ∆╢ ≤™℮▬ⱷכ☺⅜ ™↓≤⅜ ⅛∫√─≢№╣

┌⁸ ⌐ ╛ ╩ ∫≡╙╠ⅎ╢╟℮⌂▪Ⱨכꜟ─ ╩

∆╢↓≤⅜ ≢∆⁹↓℮⇔√↓≤⌐╟∫≡⁸╟╡ ↄ─ ₁

⌐ ╛ ╩ ∫≡╙╠ⅎ╢⅝∫⅛↑╩ ╢↓≤⅜≢⅝⁸∕─

─ ╩ ╢↓≤⌐≈⌂⅜╡╕∆⁹ 

 

ₒ ─ ↑ ╩ ⌐∆╢  x

⌐ ∆╢ ╙ ⌂ ─ ≈≤⇔≡⁸ ─ ↑ ⁸∆⌂╦∟ ─

♩♇◕כ♃ ╩ ⌐⇔≡⅔ↄ↓≤⅜ →╠╣╕∆⁹₈ ╩ ╢₉ ─ ╛

⌐≈™≡ ╩ ℮ ╙⁸ ╩ ↑ ≤∆╢─⅛╩⁸ ⌐ ⌐⇔⌂⅜╠ ⅎ╢

↓≤⅜ ≢∆⁹ ↑ ⅜ ⌂╣┌⁸ ⌂ ─ ╛ ⅎ╢═⅝ ⁸♃▬

Ⱶfi◓⌂≥⅜ ⅝ↄ ⌂╡╕∆⁹↓─√╘⁸ ↑ ─▬ⱷכ☺╩ ⌐⇔⁸∕─ ⌐ ╦

∑≡⁸≥─╟℮⌂ⱷ♇☿⁸╩☺כ≥─╟℮⌂ⱷ♦▫▪╩ ⇔≡ ⅎ≡™ↄ─⅛⁸∕─ ╖

╦∑╩ ⅎ╢↓≤⅜ ≢∆⁹ 

↓─ ─ p.44 ≢│⁸₈ ╩ ╢₉ ⌐ ∆╢ ─ ↑ ≤⇔≡₈ ─

₁₉⁸₈ ™ ─ ™ ₉⁸₈ ™ ─№╢ ₁₉⁸₈ⱴ☻◖Ⱶ ₉⁸₈ ₉⁸

₈₈ ╩ ╢₉ ⌐ ╦∫≡™╢ ₁₉─ ≈─ ╩ ⇔⁸ ⌐∕╣∙╣─

↑ ⌐ ⇔≡⁸ ╩⁸≥─╟℮⌐ ⅎ≡™ↄ─⅛⁸╕√≥─╟℮⌂ ╩⇔⌂⅜╠

╩ ℮═⅝⅛╩ ⌐ ⇔≡™╕∆⁹ 

 

ₒ ⇔≡ ╩ ™⁸ ╩ ∆╢ₓ 

│⁸ ⌐ ∫≡╙∕─ │ ⌂╙─≤⌂╡╕∆⁹ ≤│ ╡⁸

ↄ ⇔╠ ∑╢≤™℮↓≤≢∆⁹ ↄ─ ₁⌐ ╦╢╟℮⌐ ∑╢⌐│⁸ ╙ ╡

⇔⁸ ⌐ ℮↓≤⅜ ⅛∑╕∑╪⁹ ⇔≡ ╩ ℮√╘⌐│⁸ ╛ ⌂≥

╙ ≤⌂╢↓≤⅛╠⁸ ─ ╩ ≡⁸ ⇔⌂⅜╠ ╘╢↓≤╙ ≢∆⁹ 

⇔√ ╩ ℮ ≢│⁸ ─ ╩ ⇔⁸ ╩ ℮↓≤⅜ ≤⌂╡╕

∆⁹ ─ ╩ ∆╢↓≤│ ⇔™ ╙№╡╕∆⅜⁸ ⅎ┌ SNS─ⱨ◊꜡꞉כ



₈ ╩ ╢₉⅜ ╦╢√╘⌐│ 

 ╩ ⇔≡ ↄ─ ₁⌐ ⅎ╢ 
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╛▬ⱬfi♩┼─ ⁸ⱷ♦▫▪┼─ ─ ⌂≥⁸ ⌂ ╡ ⌐ ╩ ∆

↓≤⅜≢⅝╢ ⅜ ≢∆⁹╕√⁸ ╩ ≤⇔≡ ⇔⁸ ⌂ ╩

℮↓≤⅜ ╘╠╣╕∆⁹ ⅎ┌⁸ ─ ≤⇔≡₈ ╩ ╢₉ ⌐ ∆╢ ⅜ ╕

╢↓≤≢⁸ ╩ ∆ ה ─ ⅜ ⅎ╢≤⅛⁸

☿fi♃כ ⌐⅔™≡ ╛ ╩ ∆╢ ─ ⅜ ∆╢≤™∫√

↓≤╙⁸ ≈─ ≤∆╢↓≤⅜ ⅎ╠╣╕∆⁹ 

⌐ ⇔≡™╢ ╩⁸≥─╟℮⌐ ∆╣┌ ╩↕╠⌐ ↕∑╢↓≤⅜≢

⅝╢─⅛⌐≈™≡⁸ ─ ─ ╩ ╡ ╣⌂⅜╠ ⅎ╢↓≤╙ ≢∆⁹╕√⁸

≢ ∆╢ ₁⌂ ⌐ ╡⅜⌂™⅛╩⁸ ⅛╠─ ⌂ ≢ ∆╢↓

≤╙ ≢∆⁹∕─ ⁸ ⌂ ⅜ ╦╣≡™⌂⅛∫√╡⁸ ∆╢ ╛

─ ⅜ ⇔≡™√╡∆╢↓≤⅜ ⅛∫√ ╛ ─ ↑ ⌂≥⌐ ⇔≡│⁸ ∆

╢ ╛ ∆╢ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ≢∆⁹ 

 

ₒ ╩כ♃☻ ∆╢ₓ 

╩ ⇔≡ ℮⌐│⁸ ↑ ─ ↄ─ ₁─ ╛ ⅜ ⌐ ⇔≡

↕╣╢↓≤⅜ ≢∆⁹ ⌂ ╡ ⅜╡∞↑≢│⁸ ╛ ╩ ⌐ ⅎ╢↓≤│

≢⅝╕∑╪⁹ ╛ │ ⅎ⌂⅜╠╙⁸ ─▬ⱷכ☺╩ ∟ ⇔⁸ ⇔≡ ╩

℮↓≤≢⁸╟╡ ─ ™ ⅜ ≤⌂╡╕∆⁹ ⅜ ≢ ™╢꜡◗╛

◐ꜗ♇♅ⱨ꜠⁸☼כCM │⁸ ╩ ⅎ≡ ∂╙─⅜ ↕╣╢↓≤⅜№╡

╕∆⅜⁸↓╣╙∕─ ≈─ ≢∆⁹ 

ↄ─ ₁─ ╛ ╩ ∆╢√╘─ ─ ≈≤⇔≡⁸™╦╝╢Γ ╛Δכ♃☻

Γ Δ╩ ╢↓≤⅜ ⅎ╠╣╕∆⁹ ─Γ☻♃כΔ⅜ ⌐₈ ╩ ╢₉ ─

╛ ╩ ⅛╡╛∆ↄ ⅎ≡™╢ ╩ ∆╢↓≤≢⁸ ─ ↑ ⅛╠ ╣┌⁸∕─

Γ☻♃כΔ╩ ╣┌₈ ╩ ╢₉ ─ ╛ ╩ ⌐▬ⱷכ☺≢⅝╢╟℮⌐⌂

╡╕∆⁹↓℮⇔√ ⌐≈™≡ ∆╢↓≤⅜ ≢∆⁹ 

Γ☻♃כΔ│ ∏⇔╙ ≢№╢ │№╡╕∑╪⁹₈ ╩ ╢₉ ─ ⅜ ⌐

╦√∫≡™╢↓≤╩ ╕ⅎ╣┌⁸ ≢ ─Γ☻♃כΔ⅜™╢↓≤╙ ⌐ ⅎ╠╣╕

∆⁹╕√⁸ ─ ⁸ ∆╢ⱷ♦▫▪╛ ╙ ₁№╢ ⌐№∫≡│⁸ ∏⇔╙ ─

Γ☻♃כΔ⅜ ≡─ ≢ ∆╢ │№╡╕∑╪⁹∕╣∙╣─ ⌐⅔™≡ ⇔√Γ☻

⌐℮╟─≤╩Δכ♃ ⇔⁸ ⇔⁸╕√ ↕∑≡™ↄ⅛⁸ ⌂ ⅜ ≢∆⁹ 

⌂⅔⁸Γ☻♃כΔ≤™℮ ╩ ∫√ ⌐│⁸ ╛ ™ ─ ⅜ ∆╢↓≤⅜

↕╣╢⅛╙⇔╣╕∑╪⅜⁸ ∏⇔╙∕℮™℮ ∞↑⅜Γ☻♃כΔ≤⌂╣╢≤™℮↓≤≢

│№╡╕∑╪⁹ ⅎ┌₈ ╩ ╢₉ ╩ ⌐ ⅎ╢↓≤⅜≢⅝╢ Ɽכ♁

fi ╩№╢ ∆╢↓≤⅜≢⅝╣┌⁸ ↄ─ ₁⅜₈ ╩ ╢₉ ⌐≈™≡─

╩ ╢≤⅝⌐⁸ ⌐ ∂ ╩ ⌐∆╢↓≤⌐⌂╡╕∆⁹∕─ ⅜⁸ ⌂

╩ ↑╢↓≤⅜≢⅝╣┌⁸ ↄ─ ₁│ ╩ ∫≡ ╩ ↑ ╢↓≤⅜≢⅝╢╟℮
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⌐⌂╡╕∆⁹∕℮⇔√ ╩ ≡╢↓≤⅜ │ ⌐⌂╢≤ ╦╣╕∆⁹ 

╕√⁸Γ☻♃כΔ│⁸ ∞↑≢│⌂™⅛╙⇔╣╕∑╪⁹₈ ╩ ╢₉ ≤ ╩

⌐▬ⱷכ☺≢⅝╢ ╛ ≤™℮↓≤╙№╡ ╕∆⁹↓╣╕≢─₈ ╩ ╢₉

╛ ╩ ⇔≡⁸∕─ ╖╩ ⅛⇔√ ╩ ℮↓≤⅜ ≢∆⁹ 

 

ₒ☻♩כꜞכ≢ ⅎ╢ₓ 

⌂ ╩ ℮ כꜞכ♩☻⁸≢ ╩ √∑√ ≤™℮ ╙ ⅎ╠╣╕∆⁹

₈ ╩ ╢₉ │⁸ ─ ₁⌐≤∫≡ ╛ ╩ ∆╢↓≤⅜ ⇔™

╙ ™↓≤⅛╠⁸ ↄ─ ╩ ╢√╘⌐⁸ ─ ⌐ ⅛╡╛∆™ ╩כꜞכ♩☻≢

∆╢↓≤⅜ ⅎ╠╣╕∆⁹ 

₁─ ╠⇔─ ─≥─╟℮⌂ ⌐⅔™≡⁸≥─╟℮⌂ ≢₈ ╩ ╢₉ ⅜

⇔≡™╢─⅛╩ ∆╢⌐│⁸ ⌂ ╩⇔⌂⅜╠ ∆╢↓≤⅜ ⅛∑╕∑╪⁹∕℮

⇔√ ╙≡≥│כꜞכ♩☻⁸⌐ ⌐⌂╡╕∆⁹≥─╟℮⌂ ─ ≢⁸ ⅜⁸≥─╟℮⌐

ⅎ⁸≥─╟℮⌐ ⇔≡ↄ╢─⅛⁹∕℮⇔√↓≤╩ ⅛╡╛∆ↄ⁸∕⇔≡ ⇔ↄ ∆╢

⅜כꜞכ♩☻ ≢∆⁹ ⅎ┌ ─ ⅛╠╖≡⁸ ⌐ ∂╢ ₁⌂ ⅛╠ ⇔√

⅜⁸ │₈ ╩ ╢₉ ⌐╟∫≡ ⅎ╠╣≡™╢≤™℮↓≤╩⁸▬fiⱤ◒♩─№╢

╩ כꜞכ♩☻╠⅜⌂→ ≡≡ ∆╢─╙ ≈─ ≢∆⁹ 

♃▬ⱶꜝ▬fi ╩ ╩כꜞכ♩☻≡⇔ ⅎ╢≤™℮ ╙№╡╕∆⁹₈ ╩

╢₉ │ ─№╢ ≢№╡⁸ ⅛╠ ╦╣≡⅝≡™╕∆⁹ ≢™ⅎ┌⁸

⌐╟╢ ⅜ ─ ⌂ ⌂≥⅜ ≢∆⅜⁸ ⌐ ╦╣≡™╢₈ ╩ ╢₉

─ ⌂ │⁸∕─ ⅛╠ ╦∫≡™╕∑╪⁹∕℮⇔√↓≤╩ כ♩☻⌐

כꜞ ≡≡ ∆╢ ≢⁸₈ ╩ ╢₉ ─ ╛ ╩ ⅎ≡™ↄ↓≤⅜≢⅝╕∆⁹

╕√⁸ ≤™ⅎ┌⁸ ⅜ ─ ╩ ∆ ⌂ ≢№╢ ╛ ─ ╩

∆╢↓≤╙ ⅎ╠╣╕∆⁹∕╣∙╣─ ⌐⅔™≡₈ ╩ ╢₉ ⅜ ╦╣⁸∕─

⅜ ⌐ ↕╣⁸↓╣⌐╟╡ ⅜ ─ ╩ ⅛≈ ⌐ ╢↓≤⅜≢⅝╢⁸≤™∫

≡⇔≥כꜞכ♩☻╩≥↓√ ⅎ≡™ↄ↓≤⅜≢⅝╢─≢│⌂™≢⇔╞℮⅛⁹ 

╩כꜞכ♩☻ ⅎ╢ ≢│⁸ ∆╢ ╩≥─╟℮⌐ ™≡™ↄ─⅛⁸≤™℮↓≤╙

≢∆⁹ ↄ─ ⅜₈ ╩ ╢₉ ⌐√∏↕╦∫≡™╕∆⅜⁸∕℮™℮ ₁⅜⁸≥

─╟℮⌂ ≢⁸≥─╟℮⌐ ≢כꜞכ♩☻╙≥↓√⇔℮⧵⁸⅛─╢™≡⇔ ⅎ╢↓≤⅜

≢⅝╢≤⁸₈ ╩ ╢₉ ─ ╛ ─

╩ ╛∆ↄ⌂╢↓≤⅜ ≢⅝╕∆⁹ 

╩כꜞכ♩☻⌐ ∆╢↓≤│⁸ ↄ─ ≢

╦╣≡™╕∆⁹⸗ⱡ╛◘כⱦ☻╩ PR∆╢√╘⌐

╦╣≡™╢ ⌂ CM ⌐⅔™≡╙⁸ ⌐⸗ⱡ╛◘

╩─╙─⧵☻ⱦכ │☻כ◔╢™≡⇔ ⌂ↄ⁸ ↄ

─ ⅜כꜞכ♩☻⁸≡™⅔⌐ ⌐ ↕╣≡™╕
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∆⁹↓╣╠│⁸ ─ ↑ ⌐ ∆╢▬fiⱤ◒♩╩ ⅝ↄ∆╢√╘⌐ ↕╣≡™╢╙─≢

∆⅜⁸₈ ╩ ╢₉ ⌐ ∆╢ ╩ ℮ ╩כꜞכ♩☻⁸│≢ ∆╢↓≤⅜

⌐ ≢№╢≤ ⅎ╠╣╕∆⁹ 

 

 

₈ ╩ ╢₉ ─ ╩ ╕ⅎ√ ⌂ ≤│ 

╩ ℮ ≢⁸↓╣╕≢⌐ ⇔√╟℮⌂ │⁸ ╩ ≤⇔√

╩ ℮ ≢╙ ∆╢╙─≢∆⁹ ≢⁸↓╣╠≤│ ⌐⁸₈ ╩ ╢₉ ⌂╠≢

│─ ╛ ╩ ⅛⇔√ ⌂ ╙ ⅎ╠╣╕∆⁹↓↓≢│⁸∕℮⇔√

⌐≈™≡⁸ ⌂ ─ ╛ ⌂≥╩ ⇔╕⇔√⁹ 

 

ₒ ⅎ╢ ╩ ∆╢  x

₈ ╩ ╢₉ ≢ ╠╣╢ │⁸ ⅎ┌⸗ⱡ─ ╛ ↕⁸ ↕⁸ ≢№╡⁸

≤⇔≡ ↕╣╢╙─≢∆⁹∕─ │ ⌂ ≢∆⅜⁸∕╣⅜ ╩ ⇔⁸ ⌐

∫≡™╢─⅛≤™℮↓≤╩⁸ ─ ₁⌐ ⇔ↄ ⅎ╢↓≤│ ≢│№╡╕∑╪⁹ ↄ

─ ₁⌐₈ ╩ ╢₉ ─ ╛ ╩ ⅎ╟℮≤∆╢─≢№╣┌⁸ ♃כ♦⌂

∕─╙─╩ ∆╢─≢│⌂ↄ⁸∕╣⌐≥─╟℮⌂ ⅜№╡⁸ ⌐≥─╟℮⌐ ⇔≡

™╢─⅛≤™∫√↓≤╩⁸ ⅛╡╛∆ↄ ⅎ╢↓≤⅜ ≢∆⁹ 

∕─ ≢⁸₈ ╩ ╢₉ ╛ ╩ ⇔ↄ ⇔╟℮≤∆╢≤⁸∕─ ⅜№╕

╡⌐╙ ≤⌂∫≡⇔╕℮≤™℮ ╙ ∂╕∆⁹↓╣│⁸₈ ╩ ╢₉ ≢ ╠╣

╢ ⅜ ⌐ ⌐ ⅎ╢╙─≢⌂⅛∫√╡⁸ ╩ ╠⇔─ ≢ ∆╢ ⅜

╒≤╪≥⌂⅛∫√╡∆╢√╘≢∆⁹∕─ ⁸₈ ╩ ╢₉ ⅜ √∟─ ╠⇔─ ─

₁⌂ ≢ ↕╣≡™╢≤™℮↓≤╩ ≤│ ⅎ╢↓≤│≢⅝╢╙──⁸ ⌂

╛ ╩ ∆╢↓≤⅜≢⅝⌂™≤™℮↓≤⌐⌂∫≡™╕∆⁹ ⅎ┌₈ ╩ ╢₉

⅜≥╣ↄ╠™─ ╩ ╪≢™╢─⅛⁸ ⌐™ⅎ┌⁸₈ ╩ ╢₉ ⅜ ⌐

╦╣⌂™ ⌐⁸ ⌐≥╣ↄ╠™─ ╩ ⅎ⁸≥╣ↄ╠™─ ⅜ ∂╢─⅛⁸≤™∫

√ ⌐⅔↑╢ ⌂ ╩⁸ ≢ ∆ │⁸↓╣╕≢╒≤╪≥ ╦╣≡™╕∑╪⁹

₈ ╩ ╢₉ ╛ ⌐≈™≡ ↄ─ ₁─ ╩ ╢√╘⌐│⁸ ⌂ ╛

╩ ⇔⁸ ⅛╡╛∆ↄ ⅎ╢↓≤⅜ ≢∆⁹ 

 

ₒ☼כⱶ▪♇ⱪ⁸☼כⱶ▪►♩╩ ∆╢ₓ 

₈ ╩ ╢₉ ⱶ▪►♩╩℮╕ↄכ☼ⱶ▪♇ⱪ⁸כ☼⁸│ ╖ ╦∑⁸ ⌂

⅛╠ ⌂ ╕≢⁸ ₁⌂▪ⱪ꜡כ♅╩⇔⌂⅜╠ ╩ ℮↓≤⅜ ™≥ⱴכ♥⌂

ⅎ╕∆⁹ 

₁─ ╠⇔─ ⌂≤↓╤≢ ↄ─₈ ╩ ╢₉ │ ╦╣≡™╕∆⇔⁸



₈ ╩ ╢₉⅜ ╦╢√╘⌐│ 

 ╩ ⇔≡ ↄ─ ₁⌐ ⅎ╢ 

 - 39 - 

╩ ≤∆╢╟℮⌂ ™ ≢╙₈ ╩ ╢₉ │ ╦╣≡™╕∆⁹↓─╟℮⌐

₁⌂꜠ⱬꜟ≢ ╦╣≡™╢≤™℮─⅜₈ ╩ ╢₉ ─ ≢∆⁹ 

↓─√╘⁸₈ ╩ ╢₉ ─ ╛ ╙⁸ ₁─ ╩ ╕ⅎ√⁸

≥╢∆ⱶ▪♇ⱪכ☼⌐ ⅎ≡ↄ╢╙─⅛╠⁸☼כⱶ▪►♩⇔⌂™≤ ⅜≥℮⌂∫≡™╢

─⅛ ⅎ≡↓⌂™╟℮⌂╙─╕≢⁸ ₁⌂꜠ⱬꜟ⁸ ⱶ▪♇ⱪ⁸כ☼⁹∆╕╡№⅜─╙─

ⱶ▪►♩╩℮╕ↄכ☼ ╖ ╦∑╢↓≤≢⁸₈ ╩ ╢₉ ─ ╛ ╩ ⌐

∆╢↓≤⅜≢⅝╢╟℮⌐⌂╡╕∆⁹╕↕⌐ ≤ ≡⇔ⱶ▪♇ⱪכ☼⁸≢∂ ─

╛ ─ ╩ ⇔ↄ ≡⇔♩►▪ⱶכ☼⁸⇔∆╕⅝≢╙≥↓╢ ꜠ⱬꜟ⁸ ꜠ⱬꜟ≢

╩ ∆╢↓≤╙≢⅝╕∆⁹₈ ╩ ╢₉ ─ ╛ ╩ ∆╢ ≢│⁸↓

℮⇔√ ╩℮╕ↄ ∆╢↓≤⅜ ≢∆⁹ 

 

ₒ ╩ ⇔≡ ╩ ℮ₓ 

₈ ╩ ╢₉ ╩ ∆╢ ≢ ≡⇔≥─╙╢⌂≥ꜟכ♠⌂ ⅜№╡╕∆⁹

│₈ ╩ ╢₉ ─ ╩ ╡╕≤╘√╙─≢∆⅜⁸ ₁⌂ ╩ ∫√╡⁸ ╩

╖ ╦∑√╡∆╢↓≤≢⁸ ╩ ⅛╡╛∆ↄ ⅎ╢ ─ ╩ ╘≡⅔╡⁸ ⌐

ↄ─ ≢ ↕╣≡™╕∆⁹▬fi♃כⱠ♇♩─ ╢↑⅔⌐☻ⱦכ◘ ─♪כ꞉כ◐

⌐│⁸ ⌐Γ Δ⅜ ╕╣≡⅔╡⁸▬fi♃כⱠ♇♩⌐⅔↑╢ │☻ⱦכ◘ ─

⌐∆∫⅛╡ ⱦ⌐≈™≡╙⁸1980♫כ◌⁹∆╕™≡⇔ ⅛╠ ₁⌐ ⇔≡™╕∆⅜⁸

≢│ ─ │ⱦ♫כ◌⌐ ↕╣⁸∕─ ≢ ⅜ ↕╣≡™╕∆⁹▪♫

꜡◓─ ╙ ╛ ⌂≥ ↄ─ ≢ ↕╣⁸╕√ ↕╣ ↑≡⅔╡⁸ ╩

∆╢ │ ╟╡╙ ⅎ≡™╢≤ ╦╣╕∆⁹ 

╩ ╢ │⁸₈ ╩ ╢₉ ─ ≢ ╩ ℮ ≢∆⁹╕√⁸∕─ ╩

℮╕ↄ ⇔≡ √⌂ ╩ ╖ ∆ ╙⁸™╦╝╢ ─ ≢№╡⁸

₈ ╩ ╢₉ ─ ≢∆⁹ ≢╙ │ ╦╣≡™╕∆⇔⁸ ╩ ⇔√◘

ⱦ☻│⁸כ ⌐™≤╕⅜⌂™╒≥ ↄ ⇔≡™╕∆⁹ ≢⁸ ⅜≥─ ⌐ ╩

∫≡™╢─⅛≤™∫√ │⁸ ⌐│№╕╡ ╠╣≡™╕∑╪⁹₈ ╩ ╢₉ ─

╛ ╩ ⅎ╢ ≢⁸∕℮⇔√ ╩℮╕ↄ ⇔≡™ↄ↓≤⅜ ≢∆⁹ 

│⁸∕╣ ⌐ ⌐ ↄ─ ⅜ ╕╣≡⅔╡⁸╕√∕─ ⌐ ₁⌂ ⁸ ⅎ

╩ ∆╢↓≤⅜ ≢∆⁹™╦┌⁸ ⅜ ⌂╙─≢№╢≤™ⅎ╕∆⁹ ─

⁸ ≤⇔≡╙ ╠╣≡™╢ ─ ₈ ╩⌂⅜╘≡₉≢│⁸₈

כⱥכ◖⌐⅛∏╦│ ─ ≢ ⅎ╢₉⁸₈ ─ │ ⌐№╡≤№╠╝

╢ ⌂ ─ ≢№╡⁸╙∫≤╙ ⌂ ≢№╡ ≢№╢₉≤ ╩ ⇔

≡™╕∆⁹ₒ◖ꜝⱶᵝₓ ⁹ ⁸ ╩ ⌐ ↄ─ ₁─ ╩ ╗ ⅜ ≤

═╢≤ ∫≡⅝√≤™℮ ╙№╡╕∆⅜⁸ ⌐│ ₁⌂ ╩ ∆╢♅◌ꜝ⅜ ╦

∫≡⅔╡⁸↓╣╩℮╕ↄ ∆╢↓≤≢⁸ ⅛╡╛∆ↄ ╩ ⅎ╢↓≤⅜ ≤⌂╡╕∆⁹

Γ ╢ Δ⌂≥≤╙™╦╣╕∆⅜⁸ ⌐ ∆╢ ╩ ⌐ ╘╢↓≤⌐╟╡⁸∕╣
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⌐ ∑≡₈ ╩ ╢₉ ─ ╛ ⌐≈™≡╙⁸ ↄ─ ₁─ ╩ ╢≤™℮

⅜ ⅎ╠╣╕∆⁹ 

│ ╟╡ ⅜ ─ ╩ ⌐ ∆ ⌂ ≤⇔≡ ╡ ╦╣≡⅝╕⇔√⁹

⌐ ─ ≢│⁸ ↄ─ ≢ │ ≤⇔≡ ╡ ╦╣≡™╕⇔√⁹ ≢╙∕

℮⇔√ │ ⌂ↄ№╡╕∑╪⁹≤↓╤⅜⁸ ─ ⅜ ╠⅛⌐⌂╢⌐≈╣≡⁸∕╣╩

ↄ─ ₁⅜ ∆╢ ⅜ ⅎ≡⅝╕⇔√⁹↓╣⌐ ╦∑╢╟℮⌐⁸ │ ⌐ ⌂≥╩

⇔√╙─⌐ ╕╠∏⁸ ⌂ ╩⇔≡⁸ ⅛╡╛∆ↄ⁸ ⇔™╙─┼≤ ╦∫≡™⅝

╕⇔√⁹↕╠⌐ │⁸♦☺♃ꜟ ─ ╙ ╕∫≡⁸ ⌐ ₁⌂ ╩ ⌡ ╦∑⁸

∆╢ ⅜ ⌐ ⇔≡™╕∆⁹ 

↓─ ≢⁸ ─ ⌐≈™≡╙ ↕╣⁸ ↕╣≡⅝╕⇔√⁹ ─ ⇔↕╛

↕≤™∫√╙─╩ ∆√╘⌐⁸₈ ╩ ╢₉ ⌐√∏↕╦╢ √∟⅜ ─ ⌐

ʝ ͔̈  

ᾌ Ὤ◑ ᷂ᶫ 1934₴ ᴇ 9₴ ˜ʠѝʝ᷂

◐ᶫ ʝ ͔̈ ᷂ᶫ̸ ѝ

ᾌ Ѽ

ἶ ὤ ͺ˲ ἶ ἶ ἶ̊Ẇ ˗

ἶ ἶ ᴇ ẉ У ►ʫ

ᾬ ˹ ʫ ʴ ὄ Ѧ

ʝ ᷂ ᶮᶽ᷂ Ѽ ᷂ᶫ ʴ ˜ʠѝʝ᷂◐ᶫ ʝ

͔̈Ӧʢ ʝ ἶ ἶ ♬ Ѯ⅝

ὕ̸᷂ ʢ

ᶫ ̸ ʝ ̈

͔ ► 13 ˹ 200 300Л

↓ ˹ ᶮᶽ᷂ Ѡ 2ʠ 5ӧѝ 1᷂◐ᶫ 1 339

Л 1 Ι 100km 2 ᶤ ᷂

Ḣ Ẏ ᷂ Ḹ ♬ ד ἶ ἶ ♬

ὔ  

᷂ᶫ

► ᴣ ˲

᷂ 1 1

̵ ẏ ⸗

ᾌ Ὤ◑

 

ᾌ Ὤ◑ ᷂ᶫ

ʣ

ἧᶫ ↕
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╩ ⌡≡⅝╕⇔√⁹ ╩ ⅛╡╛∆ↄ ∆╢↓≤╙⁸ ⌂ ─ ≈≢№╡⁸

↓℮⇔√ │ ╙ ↑╠╣≡™╕∆⅜⁸∕℮⇔√ ╖⌐≈™≡╙⁸₈ ╩ ╢₉

≤⇔≡⁸ ╩ ⅎ≡ ↄ─ ₁⌐ ⇔≡▪Ⱨכꜟ∆╢↓≤⅜ ≢∆⁹ 

⌂⅔⁸ ─ ⅜ ≢│⁸ │ ⌐ ⌐ ╢╙─≤ ⅎ╠╣≡™╕∆⅜⁸ ∏

⇔╙ ⇔√™ ⅜⁸ ⇔√™ ╛ ≢ ⌐ ╢≤│ ╡╕∑╪⁹ ≢│♦☺♃

ꜟ ⇔√ ⅜ ↄ ⇔≡™╕∆⅜⁸ ⅎ┌ ╡╛○ꜞ◄fi♥כꜞfi◓─ ≢│⁸

≢╙ ─╟℮⌂ ⅜ ↄ ↕╣≡™╕∆⁹∕℮⇔√ ╩ ╕ⅎ╢≤⁸ ↄ─ ₁

⅜ ╩ ⇔╛∆™ ╩ ╢↓≤⅜⁸ ⌐ ∆╢ ╩ ╘⁸ ⌐₈ ╩ ╢₉

─ ╛ ─ ─ ⌐ ≈≤ ⅎ╠╣╕∆⁹ ⅎ┌ ⱳכ♃ꜟ◘▬♩╩

↕∑╢≤⅛⁸ ⌐ ╩ ≢⅝╢ ╩ ∆╢↓≤≢⁸ ⌐ ∆╢ ╩

╘╢↓≤⅜≢⅝╢≤ ╦╣╕∆⁹ 

 

ₒ ≢⅝╢ ╩ ╛∆  x

₈ ╩ ╢₉ ╩ ∆╢ ≢─ ─ ≈≤⇔≡⁸∕─ ⅜ ─ ─ ≢│

√╡ ╣√╡∆╢ ⅜ ╘≡ ⌂™↓≤╩ →╢↓≤⅜≢⅝╕∆⁹ ⌂

╩ ∆╢≤™℮⁸ ─ ─ ∟≤™℮ ╩ ⅎ╢↓≤│ ≢∆⇔⁸╗⇔╤∕℮⇔√

│⁸₈ ╩ ╢₉ ─ ⌐ ∆╢╙─≢∆⁹ ≢⁸ ↄ─ ₁⌐ ⌂

╛ ╩ ╢√╘⌐│⁸₈ ╩ ╢₉ ⌐ ⌐ ╣√╡ ⇔√╡⇔≡╙╠™⁸

╩ ⌐ ∂ ╩ ∫≡╙╠℮↓≤⅜ ⅛∑╕∑╪⁹₈ ╩ ╢₉ ∕─╙─≢⌂

ↄ≤╙⁸₈ ╩ ╢₉ ≢ ╠╣╢ ⌂≥⁸ ⌂╙─⌐ ╣╢↓≤⅜≢⅝╢

╩ ↄ ↑╢↓≤≢⁸₈ ╩ ╢₉ ⌐ ∆╢ ╩ ╘╢↓≤⅜ ≢⅝╕∆⁹ 

ⅎ┌⁸ ⅜ ⇔≡™╢₈ ≤ ─ ₉a ⌐№╢ │⁸

⌐ ╙ ─ ™ ─ ≈≢∆⁹ ⌐№╢ ≢∆⅜⁸ ─ ⅜ ─

╛ ╩ 1/20 ⌐ ⇔√ ⌂ ≢№╡⁸ │∕─ ╩ ⌐ ⅝⁸ ─ ⅝

↕╛ ⅜ ─ ⁸ ⌂≥╩ ∆╢↓≤⅜≢⅝╕∆⁹ ─ ⅝↕⌂≥─ ⌂↓≤│⁸

─ ≢ ↄ─ ₁⅜ │ ⇔≡™╢≤

™╕∆⅜⁸∕╣╩ ─ ─ ⌐ ⇔≡╖

√ ─ ⌂▬ⱷ⁸│☺כ╛│╡ ≢⌂™≤

≢⅝⌂™ ⅜ ↄ№╡╕∆⁹↓─

│⁸╕↕⌐∕℮⇔√↓≤⅜ ≢⅝╢╙─≢№╡⁸

↓─╟℮⌂ ─ ╩ ⇔√ PR │ ≢∆⁹

│≈ↄ┌⌐№╢₈ ≤ ─ ₉≢⇔⅛

≢⅝╕∑╪⅜⁸ ↄ─ ╛ ⅜

                                                   
a ≈ↄ┌ ⌐№╢⁸ ╛ ⌐ ∆╢ ⁸ ╛ ╖⁸ ⇔™ ⌂

≥╩ ⌐ ⇔≡⁸ √∟─ ⌐⅛⅛∑⌂™ ╛ ─ ╩ ╙⅜ ⇔╖⌂⅜╠⁸ ≢

⅝╢ ⁹ ⁸ http://www.gsi.go.jp/MUSEUM/  ╩ ⁹  

ѦῬ ̱ Ḍ 
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∆╢⁸ ⅎ┌ ⌐↓℮⇔√ ╩ ≢⅝╣┌⁸ ≤⇔≡ ⅜ ─ ╛

╩ ≢⅝⁸ ⅜ ⌐ ∆╢ ⁸ ⌐ ∆╢ ⁸∕⇔≡₈ ╩ ╢₉ ⌐

∆╢ ⌐≈⌂⅜╢↓≤⅜ ⅎ╠╣╕∆⁹╕√⁸₈ ─ ₉a ╛ ⌐╟╢

╛ ⌐ ∆╢ ⁸ ⌂≥│⁸ ≢ ∆╢↓≤⅜ ≢№╡⁸

─ ₁⅜₈ ╩ ╢₉ ╩ ╢ ™ ⌐⌂╡╕∆⁹↓℮⇔√▪▬♦▪⌂≥⁸ ╙

⌐ ⇔⁸ ⇔≡™ↄ↓≤⅜ ≢∆⁹ₒ◖ꜝⱶᵞₓ ⁹  

 

ₒ ─ ≤◖ꜝⱲ꜠כ◦ꜛfi∆╢ₓ 

⁸♥꜠ⱦ ╛ ≢│⁸ ╩┬╠┬╠ ⅝⌂⅜╠⁸∕─ ─ ≤⇔≡ ⁸

⁸ ⁸ ⌂≥╩ ∆╢ ⅜ ↄ ╠╣╕∆⁹∕─ ≢╙₈ ╩ ╢₉ ⌐

╦╢ ₁⅜ ⇔≡™╢╙── ≈⌐₈Ⱪꜝ♃⸗ꜞ₉b ⅜№╡╕∆⁹₈ ⅝─ ♃ה

⸗ꜞ↕╪⅜⁸ΓⱩꜝⱩꜝΔ ⅝⌂⅜╠ ╠╣↨╢ ─ ╛ ₁─ ╠⇔⌐ ╢₉ NHK ─

HP ╟╡⁹ ≤™℮◖fi☿ⱪ♩≢ ↕╣≡™╢ ≢∆⅜⁸↓─ ≢│⁸ ╛

≤™∫√╙─╩ ⌐ ™ ≢ ⅎ⁸↓╣⌐ ╦╢ ₁⌂ ╛ ╩ ⇔≡™╕∆⁹

₈ ╩ ╢₉ ⌐ ─ ™ ╙ ↄ⁸ ╙ ™ ≢№╡⁸ ↄ─ ₁⅜↓─

╩ ⇔≡₈ ╩ ╢₉ ⌐ ⇔≡ ╛ ╩ ∫≡╙╠∫≡™╢≤ ╦╣╕∆⁹ 

₁│ ─ ≢№∫√╡⁸ ─ ╩ ∫√ ─ ╕╡─ ≢ ╡ ⅜∫√╡∆

╢ ╙≥↓╢⌂≥ⱴכ♥⅜ ™≢∆⅜⁸∕℮⇔√╙─╩₈Ⱪꜝ♃⸗ꜞ₉─ ≢│℮╕ↄ

╡ →⁸ ≤⇔≡ ↄ─ ₁⅜⁸∕╣╩ ↄ ╢↓≤⅜≢⅝╢╟℮⌂ ⅜ ╦╣≡™

╕∆⁹₈ ╩ ╢₉ │⁸ ─ ─ ≢⇔⅛∕─ ⇔™ ╛ ↕⅜ ╠╣≡

™╕∑╪⅜⁸∕℮⇔√↓≤╩⁸ ⅛╡╛∆ↄ ↄ─ ₁⌐ ⅎ⁸ ≤⇔≡─ ╛ ╩

╘╢≤™℮ ≢⁸↓─₈Ⱪꜝ♃⸗ꜞ₉─ ╡ ╖ │ ™⌐ ⌐⌂╢≤ ╦╣╕∆⁹ 

─ ⅛╠─ ⌐╟╡⁸∕─ ─ ⅜ ╦╢ │⁸ ─ ≢╙ ╠╣

╕∆⁹ ⅎ┌ ╩ ≤∆╢ │ ™≢∆⅜⁸∕℮⇔√ ₁⌐╟∫≡ ⌐ ∆╢ ↄ─

│ ↕╣≡⅔╡⁸↓℮⇔√ ╩ ⇔≡⁸ ─ ₁╙ ⌐ ⇔≡ ╩ ≈↓≤

⅜≢⅝╕∆⁹₈ ╩ ╢₉ ⌐≈™≡╙⁸ ⱨ□fi─╟℮⌐⁸ ╛ ╩ ∫≡™

╢ ⅜ ⇔≡™╕∆⁹∕℮⇔√ ₁⌐₈ ╩ ╢₉ ⌐ ∆╢ ╛ ╩↕╠⌐

╘≡╙╠™⁸ ╩╟╡ ⌐ ∫≡╙╠℮↓≤≢⁸∕─ ↄ─ ₁⌐╙₈ ╩

╢₉ ─ ╛ ⅜ ╦∫≡™ↄ↓≤⅜ ≢⅝╕∆⁹ 

 

₈o ╩ ╢₉ ⌐ ╦╢ ₁ ╠⅜ ≤⌂╢  x

₈ ╩ ╢₉ ⌐ ⇔√╡⁸∕─ ╩ ⅎ╢ ╩ ∫√╡∆╢ ₁⌐≤∫

≡⁸ ╠⅜ ∫≡™╢ ┼─ ─ ─ ⅜ ╗↓≤│⁸ ╡╩ ∫≡∕─ ╩ ℮↓

                                                   
a ─ ≤ ⌐ ∆╢ ─ ≤ ╩ ╘╢↓≤╩ ≤⇔≡⁸1989 ⌐ 6

3 ≤⇔≡ ⁹ 1949 24 ─ ⌐ ⅜ ↕╣√↓≤⌐ ⁹  
b  http://www.nhk.or.jp/buratamori/  ╩ ⁹ 
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≤┼≤≈⌂⅜╡╕∆⁹ ⌐ ╦∫≡™╢ ₁│⁸ ╩ ™⌂⅜╠₈ ╩ ╢₉

─ ╛ ╩ ⇔≡™╕∆⁹↓─√╘⁸₈ ╩ ╢₉ ⌐ ╦╢↓℮⇔√ ₁⅜

⇔≡⁸ ╠─ ╙ ╕ⅎ≡ ╛ ╩ ↄ ∆╢↓≤⅜ ╕╣╕∆⁹≈╕╡⁸

∕╣∙╣─ ⅜⁸ ⅎ╢ ─ ⁸ ─ ≤⌂╢ ⅜ ≢∆⁹ 

₈ ╩ ╢₉ ⌐ ╦╢ ⅜⁸ ↄ─ ₁⌐ ⇔≡ ╛ ╩ ⅎ≡™ↄ

≢⁸∕℮⇔√ ⅜ ─ ₁⌐≤∫≡ ⇔╖╛∆™ ⌐⌂╢↓≤╙ ≢∆⁹ ⅎ┌

₈ ╩ ╢₉ ─ ╛⁸↓╣⌐√∏↕╦╢ ₁⌂ ⌐ ⇔≡⁸ ⅛╡╛∆ↄ ⇔

╖╛∆™ ╛ ⅝╩ ↑╢↓≤╙ ≈─ ≤⇔≡ ⅎ╠╣╕∆⁹ ╩

⇔⌂⅜╠ ⅜ ╘╢ ╩ ⇔≡™╢↓≤≢ ⌂ ⅜⁸₈ ₉≤ ┌╣

≡™╢─│ ™ ≢∆⁹↓℮∆╢↓≤≢⁸₈ ╩ ╢₉ ⌐√∏↕╦╢ ─ ╙

ⅎ╛∆ↄ⌂╢↓≤⅜ ≢⅝⁸ ─ ╛ ╩ ⅎ╢ ╙⁸╦∏⅛≢│№╢╙──⁸

™╛∆ↄ⌂╡╕∆⁹∕℮⇔√ ╛ ⅝╩ ╠ ↑╢↓≤│⁸ ∏⅛⇔™ ╙

№╢⅛╙⇔╣╕∑╪⅜⁸ ─ ─ ≤⇔≡ ⌐ ℮↓≤⅜ ⅎ╠╣╕∆⁹ 

╕√⁸₈ ╩ ╢₉ ─ ─√╘─▬fi♃כfi◦♇ⱪ─ ╛ SNS ⌐╟╢

⌂≥│⁸ ╠─ ╩ ╠─ ≢ ≢⅝╢ ╖≢№╢↓≤⅛╠⁸₈ ╩

╢₉ ─ ╛ ╩ ⅎ╢√╘⌐ ⌐ ∆╢↓≤⅜ ⅎ╠╣╕∆⁹  

 

ᶮᶽ˧ ֗ ר ᶮ Ⱳ ʝ῁

1989₴↓ ₳ Ϸ₴↓ ₴ 6 3  

ᶮᶽ ὕ ֻ ἶ ṑ ᴇ ᷈ ᶮᶽѫ

ͪ ̝ ρ ᾍ ₦ⅎ ѝ Ḩ ͑

᾽ ὄЋ ꜝ ᶮ ׄʣ ☻Ҋ  

₴ ↓ ׄʣ ┴ ᶮ ρ ᶮὤ

ὕ Л ┴ Ẏ ☻Ҋ GNSS

ἧḨ Ћᶮ ᷂ ẀҲ ₡ ᷂ Ὣʦ

 

ʝ ֗ ̈ ↓ Ḹ ͬ ̝

♬ ̬ Ḹ ̂ Ḹ ᷂ Ḹ ᴀ

ἧ᷂ᶫ ֗ ᶮ Ὥ  

ᶮ ᷂ Ḹ ѫ ὄⱲ

͛ѫ ṑ ὕ  

᷂ᶫ ᶮ ⱳ ʥ֯ Ḩ Ḹ

֕ ͑ ⸗

ר Ӧѝ ⱳ  

֗ ר ᾍ ᶮ

Ⱳ ʝ῁ ᷂ Ḹ

ѫ 6 3

ⅎ Ҳ ᾽  

 

ׅ  
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─ ↑ ≤ ─ ⁸  

ₐ ╩ ℮ ≢─ ₑp.34 ≢ ⇔√╟℮⌐⁸ ⌂ ╩ ℮

≢│⁸ ─ ↑ ─ ⅛╠ ⅎ╢↓≤⅜ ≢∆⇔⁸ ─ ↑ ╩ ⌐⇔⁸

∕╣∙╣─ ↑ ⌐ ⇔≡ ⌂ ╩ ℮↓≤⅜ ≢∆⁹╕√⁸ │⁸₈

╩ ╢₉ ⌐√∏↕╦╢ ─╖≢ ℮↓≤│≢⅝╕∑╪─≢⁸ ─ ↑ ≤⌂╢

₁⌂ ₁≤ ⇔≡⁸™╦┌Ɽכ♫♩כ≤⌂∫≡ ╡ ╗↓≤╙ ≢∆⁹ 

─ ↑ ⌐╟∫≡⁸ ℮═⅝ ─ ╛ │ ⌂╡╕∆⁹↓─√╘↓↓≢

│ ─ ↑ ╩ ─ ≈─ ⌐ ⇔⁸∕╣∙╣⌐ ⇔≡≥─╟℮⌂ ≢⁸≥─╟

℮⌂ ≢⁸╕√ ⌂ ⌐│≥─╟℮⌐ ⇔≡ ╩ ∆╢↓≤⅜ ≢№

╢⅛╩ ⅎ╕⇔√⁹⌂⅔⁸∕╣∙╣─ ⌐ ∆╢ ─ ⁸ ⌐≈™≡│⁸

p.59 ⌐╙ ⇔≡™╕∆⁹ 

ᵑ ─ ₁ p.44  

ᵒ ™ ─₈ ╩ ╢₉ ─ ™ ≤∕─ p.47  

ᵓ ╛ ⌂≥₈ ╩ ╢₉ ⌐ ─ ™ ₁ p.49  

ᵔ ⱴ☻◖Ⱶ p.52  

ᵕ ─ p.54  

ᵖ ₈ ╩ ╢₉ ⌐ ╦∫≡™╢ ₁ p.56  

 

 

─ ₁ 

☺כⱷ▬ה  

─ ↄ─ ₁│⁸₈ ╩ ╢₉ ⌐ ∆╢ ╛ │ ↄ⌂™ ⅜ ↄ⁸₈

╩ ╢₉ ⌐ ╣╢ ╙ ↄ│№╡╕∑╪⁹╕√⁸☻ⱴכ♩ⱨ◊fi⌂≥╩ ℮↓

≤≢⁸≥↓⌐™≡╙ ─™╢ ⅜ ⅛╡⁸ ─ ╩ ⌐ ≢⅝╢ ⌐⌂╡⁸

₈ ╩ ╢₉ ─ ╛ ╩ ∂ ™ ⌐⌂∫≡™╕∆⁹⇔⅛⇔⁸↓╣╠ ─

₁⌐╙⁸ ─ ⅜₈ ╩ ╢₉↓≤⅛╠ ╕∫≡™╢↓≤╛⁸ ⅜ ≢ ה

⌐ ∆╢ ≢₈ ╩ ╢₉↓≤⅜ ╛∆↓≤─≢⅝⌂™ ≢№╢↓≤╩⁸ │

⇔≡╙╠℮↓≤⅜ ≢∆⁹∕↓≢⁸↓─╟℮⌂ ─ ₁⌐ ⇔≡⁸₈ ╩ ╢₉

─ ╛ ╩ ⅎ≡™ↄ⌐│≥℮∆╣┌╟™⅛⁸╩ ⅎ≡╖╕∆⁹ 

─ ₁≤™∫≡╙⁸∕↓⌐ ╕╣╢ ₁│ ₁≢∆⁹ ╩ ⅎ╢ ≢

│⁸№╢ ∕─▬ⱷכ☺╩ ⇔√╒℮⅜ ⅛╡╛∆™↓≤⅛╠⁸↓↓≢│ ⇔

⇔≡⁸ ╩ ≤∆╢ ╩▬ⱷ⁹∆╕╖≡⇔☺כ 

│ ≢ ╛ ⌐≈™≡─ ╩ ↑╢⌂≥⁸₈ ╩ ╢₉ ╛∕↓≢ ╠

╣╢ ⌐ ╣╢ ╩ │ ∫≡™╕∆⁹⇔⅛⇔⁸₈ ╩ ╢₉ ─ ╛

╩ Γ ∫≡™╢Δ⁸Γ ⇔≡™╢Δ≤™℮꜠ⱬꜟ≢│№╡╕∑╪⁹╕√⁸ ₁⌂ ≢

⌂ ⅜ ₁ ╖ ↕╣≡™╢ ≢⁸ ─ ≢│⁸∕─╟℮⌂ ─ ⌐
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╣╢ │⌂⅛⌂⅛№╡╕∑╪⁹ 

─ ₁─▬ⱷ⁸≡⇔≥☺כ ≤ ⌐ ─ ╙▬ⱷ⁹∆╕╖≡⇔☺כ ─

≢ ⅜ ╡√™≤™℮ ⅜ ∂√ ⌐│⁸ ⅜∕╣╩◘ⱳכ♩⇔≡ ⅎ╩ ⅝

∆↓≤│╟ↄ№╡╕∆⁹ │⁸ ⌐ ⇔≡™╤™╤⌂ ╩ ⅎ╢ ⌐№╢↓≤⅛╠⁸

⌐ ⅛╡╛∆ↄ ⅎ╠╣╢ ╩ ╠╙ ∫≡⅔⅝√™≤ ∫≡™╕∆⁹↓℮⇔√

╩ ╕ⅎ╢≤⁸ ⌐ ⇔≡₈ ╩ ╢₉ ⌐≈™≡ ╩ ∫≡╙╠℮ ╩ ℮

√╘⌐│⁸ ⌐ ⌐╙ ╩ ∫≡╙╠℮↓≤⅜ ≢∆⁹∕─ ≤⇔≡⁸

╛∕─ ─₈ ╩ ╢₉ ⌐ ∆╢ ⅜ ≤ ╗↓≤⅜ ↕╣╕∆⁹ 

↓↓≢│⁸↓℮⇔√ ╛∕─ ╩ ⌐▬ⱷ⁸╠⅜⌂⇔☺כ ╡ ╗═⅝ ⌂

╩ ⅎ╕∆⁹⌂⅔⁸ ╛ ─ ⌂≥⁸∕─ ─ ─ ₁⌐ ⇔≡₈

╩ ╢₉ ╛ ╩ ⅎ╢ ⌐≈™≡╙⁸ ⌂ │ ⇔≡™╢≤ ╦╣╕

∆─≢⁸ ─ ⅜ ≤ ╦╣╕∆⁹ 

 

ה  

╛∕─ ⌐ ⇔≡₈ ╩ ╢₉ ─ ╛ ╩ ⅎ╟℮≤⇔≡╙⁸∕

─ ╩ ╢↓≤│ ≢│№╡╕∑╪⁹⌂−⌂╠⁸ ─ ≢₈ ╩ ╢₉ ⌐

╣╢ │ ⌂ↄ⁸ ⌐↓─ ╩ ∫≡™╢ ╙ ↄ⌂™↓≤⅛╠⁸ ⌂╙─

≤⇔≡ ∂≡╙╠∫≡™╢≤│™™ ™√╘≢∆⁹↓─√╘⁸₈ ╩ ╢₉ ─ ╛

╩ ⅎ╟℮≤∆╢ ⌐⁸╕∏│₈ ╩ ╢₉ ─ ⌐≈™≡ ™≡╙╠℮↓

≤⅜⁸ ─ ≤⌂╡╕∆⁹∕⇔≡⁸₈ ╩ ╢₉ ⌐≈™≡ ╩ ∫≡╙╠ⅎ┌⁸

│ ≢⅝√≤ ⅎ╢═⅝≢∆⁹╕√↓╣⌐ ⇔≡⁸ ─ ─ⱷfiⱣכ⌐

⇔≡⁸ ⌐ ⅎ╢↓≤⅜≢⅝╢ ╛ ╩ ∆╢↓≤≢⁸ ≢₈ ╩ ╢₉

⅜ ≤⇔≡ ╡ →≡╙╠ⅎ╢╟℮⌐⌂╢↓≤⅜ ≤⌂╡╕∆⁹ 

╙℮ ≈⁸ ⌂↓≤≤⇔≡│⁸₈ ╩ ╢₉ ⌐ ∆╢ ≤│ ⌂╢ ╛▬ⱷ

⅜☺כ ─ ⌐ ╦∫≡™╢─≢№╣┌⁸∕╣╩ ⇔≡™ↄ ╩ ℮↓≤≢∆⁹ ⌐

₈ ╩ ╢₉ ⌐ ╣╢ ⅜⌂™ ≢│⁸ ∫√ ⌐ ╣√ ⌐⁸∕╣⅜ ∫≡

™╢≤ ↄ↓≤⅜≢⅝╕∑╪⁹ ∫√ ╛▬ⱷ⁸₈│☺כ ╩ ╢₉ ⌐≈™≡

╩ ╪∞╡⁸ ╩ ⇔√╡∆╢ ⌐⌂╡⅛⌡╕∑╪⁹ ⅎ┌⁸ │◖fiⱧꜙכ♃

⅜ ≢ ↄ↓≤⅜≢⅝╢≤ ⇔≡™╢ ₁⅜™╕∆⅜⁸

─ ≢╙⁸ ⌐ ⌐ ⅛╣≡™╢ │ ⅜

™≡™╕∆⁹↓─√╘⁸₈ ╩ ╢₉ ⌐≈™≡ ⅜№

╢ ⌐│⁸ ⌂ ≤⌂╢╟℮⌐ ⅛╠ ╛ ╩

℮↓≤⅜ ≢∆⁹ ╡⌐ ⇔≡│⁸∕─ ╩ ⇔√

⅜ ↕╣≡⅔╡⁸ ╡─ ≢ ∆╢ ─ ⅜

⅛╣≡⅔╡⁸ ─ ╩ ↄ↓≤⌐ ∫≡™╕∆⁹ 
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≥─╟℮⌂ ─₈ ╩ ╢₉╩ ⅎ╢─⅛  

╛∕─ ⌐₈ ╩ ╢₉ ─ ⌐≈™≡ ⅝ ╩ ∫≡╙╠℮√╘⌐│⁸

₈ ╩ ╢₉ ⅜≥─╟℮⌂ ≢ ╦╣≡⅔╡⁸ √∟─ ╠⇔⌐≥─╟℮⌐ ∫

≡™╢─⅛╩ ∫≡╙╠℮↓≤⅜ ≢∆⁹ ─ ╡─ ₁⌂ ⌐⁸≥─╟℮⌐ ╦

∫≡™╢─⅛⁸a ₒ ה ₓ₈ ╩ ╢₉ │ ⌐ ∫≡™╢─⅛ ₑp. 

19 ─ ╩ ⌐⁸ ⅛╡╛∆ↄ ╩ ∆↓≤⅜ ⅎ╠╣╕∆⁹ │⁸ ─ ─

ↄ─ ₁─ ─ ™ ≢∆─≢⁸↓╣⌐₈ ╩ ╢₉ ⅜ ⇔≡™╢↓≤╩

∆╢↓≤╙ ≢№╢≤ ⅎ╠╣╕∆⁹╕√⁸₈ ╩ ╢₉ ─ ─ ≢ ╙

⌂╙─≢№╢ ─⧵ⱴ⌐⁸כ♥╩ ╛ ╡ ─ ⌂≥╩ ⅛╡╛∆ↄ ∆╢

↓≤╙ ⅎ╠╣╕∆⁹ 

⅛╡╛∆ↄ ⅎ╢√╘⌐│⁸ ⅛™ ╟╡⁸ ⇔╖╛∆↕≤▬fiⱤ◒♩⅜№╢↓≤⅜

≢∆─≢⁸∕℮⇔√ ≢₈ ╩ ╢₉ ⌐≈™≡ ⅎ≡™ↄ↓≤⅜ ≢∆⁹ 

 

⌂ ⁸  

─ ↑ ≤⇔≡ ─ ₁╩ ⅎ╢ ⁸ ≤⌂╢ ⅜ ™↓≤⅛╠⁸ⱴ☻ⱷ♦▫

▪╛▬fi♃כⱠ♇♩╩ ⇔√ ⅜ ⌂ ≤⇔≡ ⅎ╠╣╕∆⁹Web ◘▬♩

╛ ≢─ ⁸▬ⱬfi♩╛ ─ ⁸ ─כ♃☻ ⌂≥ ⌂

≤⌂╡╕∆⅜⁸∕─ ⌐≈™≡│⁸ ≢ ⅛╡╛∆™╙─≤⌂╢╟℮ ⅜ ≢∆⁹ 

╕√⁸ ─ ╩ ⌐ ⇔√ ⌐╙⁸ ⅝ ⅝ ╡ ╗↓≤⅜

≢∆⁹ ⅎ┌⁸ ⅜ ∆╢₈ ≤ ─ ₉╛⁸ ⌐ ↕╣≡™╢

╛ ⌂≥╩ ⇔⌂⅜╠⁸₈ ╩ ╢₉ ⌐≈™≡ ╩ ∫≡╙╠

℮↓≤╩ ⅎ⌂↑╣┌⌂╡╕∑╪⁹ 

↓╣╕≢╙⁸ a ⁸ ⁸ ⁸₈ ─ ₉

⁸ b ⁸G EXPOc ⌂≥⁸ ₁⌂▬ⱬfi♩⅜ ↕╣≡™╕∆⅜⁸↓℮⇔√▬ⱬ

fi♩│⁸ ─ ₁⌐ ⇔≡₈ ╩ ╢₉ ╩ ∆╢ ─ ≤™ⅎ╕∆⁹

↑─▬ⱬfi♩≢№∫≡╙⁸ ≤ ⌐ ⅜ ∆╢↓≤│ ™↓≤⅛╠⁸ ⌐

╩ ∫≡╙╠ⅎ╢╟℮⌂↓≤╙ ≢∆⁹ ⅎ┌⁸ ≢│⁸ ∆

╢ ∞↑≢⌂ↄ⁸∕─ ╙ ⌐⌂∫≡ ╩ ∫√╡⁸∕─√╘─ ⌐

⌐ ⇔√╡∆╢ ⅜ ↄ⁸ ⅜₈ ╩ ╢₉ ⌐ ╦╡╩ ≈ ≤⌂∫≡

™╕∆⁹ ╙↓℮⇔√▬ⱬfi♩╩ ⅜ ⇔≡ ∆╢↓≤⅜ ≢∆⁹  

                                                   
a ≢ ↕╣√ ─ ⌐ ∆╢ ⁹2016 28 ╕≢⌐ 20

⁹ http://www.gsi.go.jp/MUSEUM/sakuhin.html  ╩ ⁹  
b ╩ ⇔≡ ╛ ⌐≈™≡─ ╩ ↄ ╘⁸╟╡ ⌐ ∆╢ ╩ ╘╢↓≤╩

⌐⁸1967 42 ⅛╠ ⁹2016 28 │⁸ 49 ╩ ≢ ⁹ 
c G ─ ┼ ↑≡⁸ ↄ ─ ₁┼─ ─ ╛⁸ ─ ╩ ⇔⁸

⌐ ≠™≡ ─ ⌐╟╡ ⁹↓╣╕≢ 5 ↕╣⁸2016

28 │ ⅔ה ≢ ⁹ http://www.g -expo.jp/ ╩ ⁹  
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™ ─ ™ ≤∕─  

☺כⱷ▬ה  

╛ ⁸ ⌐⅔™≡⁸ ╛ ⁸ ₈ ╩ ╢₉ ⌐ ∆╢

─ ╩ ∫≡™╢ ╛ ╙⁸₈ ╩ ╢₉ ─ ╩ ℮ ≢─ ↑ ≤⇔

≡ ⅎ╢↓≤⅜≢⅝╕∆⁹↓╣╠─ ₁│⁸ ™ ⌐₈ ╩ ╢₉ ⌐ ⇔√╡⁸

↓╣⌐ ∆╢ ⌐ ⇔√╡∆╢ ⅜ ™ ₁≢⁸™╦┌₈ ╩ ╢₉ ─

─ ™ ─ ⌂ ≢∆⁹↓─ ⌐│⁸ ╩ ∫≡⅔╡⁸ ⌐

╩ ⇔≡™╢ ╙ ╕╣≡™╕∆⁹ 

↓℮⇔√ ₁│⁸₈ ╩ ╢₉ ╩ ╡ ↄ ⅜ ⇔≡™╢ ⌐⅔™≡⁸ ∕

─ ≤⌂∫≡ ⌐ ╡ ╗ ─ ≤⌂╢ ⅜№╡╕∆⁹↓℮⇔√ ₁⅜₈

╩ ╢₉ ╩ ╠─ ≤≢⅝╢╟℮⌐∆╢√╘⌐⁸ ⌐ ⇔≡↓╣╕≢ ─

╩ ∫≡╙╠ⅎ╢╟℮⁸ ⌂ ╩ ℮↓≤⅜ ≢∆⁹ 

│⁸ ╛ ⅜ ╛ ⌂≥╩ ∆╢ ⌐⁸ ─ ⌐ ⅎ⁸

─ ─ ₁─ ╩ ↑╢↓≤⅜ ↄ⌂∫≡™╢≤╙™╦╣≡™╕∆⁹ ⌐⁸ ⅎ┌

╛ ─ ╛ ─ ⌂≥⌐│⁸ ╛ ⌐ ⅎ⁸∕─ ⅜

∆╢↓≤⅜ ⅎ≡⅔╡⁸ ╛ ─ ⌐⁸ ⅜ ↄ ╦╢╟℮⌐⌂∫≡™

╕∆⁹↓℮⇔√ ╩ ╕ⅎ╢≤⁸ ™ ─ ™ ╩ ≤⇔√ ╩ ⅎ╢ ⌐│⁸

∕─ ⌐≈™≡╙ ⌐ ─ ↑ ≤⇔≡ ⅎ╢↓≤⅜ ≢∆⁹ 

↓─√╘↓↓≢│⁸₈ ╩ ╢₉ ─ ─ ™ ≤⌂╢ ╛ ⌐ ⅎ⁸∕

─ ╩▬ⱷכ☺⇔√ ─ ╡ ⌐≈™≡ ⅎ╕∆⁹ 

 

ה  

─ ™ ≤⌂╢ ╩ ≈ ╛ ⌐ ⇔≡│⁸₈ ╩ ╢₉ ─ ─

╛ ╩ ⅎ╢↓≤⅜ ╟╡ ≢∆⁹ ∆╢ ╩ ∆╢♃▬Ⱶfi◓⅜⁸

╛ ⌐│™≈⅛ ╣╕∆⅜⁸∕─ ⌐ ≢ ⅛⌂ ╩ ∆╢↓≤⅜≢⅝╢⅛

≥℮⅛⅜ ≤⌂╡╕∆⁹ 

ⅎ┌⁸₈ ╩ ╢₉ ⌐ ≥─╟℮⌂ ╛ ⅜ ╕╣≡⅔╡⁸∕─

≢ ↄ↓≤≢◐ꜗꜞ▪Ɽ☻╩│∂╘≤⇔≡≥─╟℮⌂ ╩ ↄ↓≤⅜≢⅝╢─⅛⁸

≤™∫√↓≤╩ ⅛╡╛∆ↄ ⅎ╢↓≤⅜ ≢∆⁹ ─ │⁸ ─ ╛ ⌐

ⅎ⁸∕─ ─ ╙ ⌐⅔↑╢ ⌂

≤⇔≡ ⅎ╢ ⅜╖╠╣╕∆⁹ ⅜ ↄ ⅜≥

─╟℮⌂ ≢ ⌐ ∫≡™╢─⅛≤™℮ ╩⁸⇔

∫⅛╡≤ ⅎ≡™ↄ↓≤⅜ ≢∆⁹↓℮⇔√ ⅜

╛ ⌐ ╦╢↓≤≢⁸₈ ╩ ╢₉ ⌐

⇔√™≤ ⅎ≡╙╠ⅎ╢╟℮⌐⌂╡⁸ ─

⌂ ™ ⌐⌂╢↓≤⅜ ≢⅝╕∆⁹ 
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╛ ≤ ⌐⁸ ∂╟℮⌂ ⌐≈™≡⁸ ─ ╩ ⌐ ╢↓≤╙ ≢

∆⁹ ╛ ─ ─ ─ ₁─ ⌐│⁸Γ₈ ╩ ╢₉ │⁸ ≢ ╦╣╢

≢⁸⅝≈™ ≢№╢Δ≤™℮╟℮⌂⁸ ╛ ⌂≥⌐ ⇔≡⁸ ≤│⅛

↑ ╣√▬ⱷכ☺╩ ∫≡™╢ ╙™╕∆⁹ 

↓─╟℮⌂ ╩ ╕ⅎ⁸₈ ╩ ╢₉ ─ ╛ ─ ⌂≥╩ ⇔ↄ ⅎ≡™ↄ

↓≤⅜ ≢∆⁹╕√⁸ ─ ╛ ⌂≥⌐≈™≡─ ⇔™ ╩ ╢↓≤⅜ ≢

∆⁹∕℮∆╢↓≤≢⁸₈ ╩ ╢₉ ⅜⁸ ─№╢ ⌂ ≢№╢↓≤╩

⅛∫≡╙╠℮↓≤⅜≢⅝╕∆⇔⁸ ╛ ⅜↓─ ╩ ⇔√™≤™℮ ⌐│⁸∕╣

╩ ∆╢ ╩ ╡ ∆↓≤⅜ ≤⌂╡╕∆⁹ 

 

≥─╟℮⌂ ─₈ ╩ ╢₉╩ ⅎ╢─⅛  

™ ─ ™ ≤∕─ ⌐ ⇔≡│⁸╕∏│ₐ ₒ ה ₓ₈ ╩

╢₉ ─ ≤ ─ ₑp.32 ≢ ⇔√╟℮⌂⁸₈ ╩ ╢₉ ─ ╛

╩ ⅛╡╛∆ↄ ⅎ≡™ↄ↓≤⅜ ≢№╢≤ ⅎ╠╣╕∆⁹ ⅎ≡⁸ ⌐≥─╟℮

⌂ ⅜⁸≥℮™∫√ ₁⌐╟∫≡ ╦╣≡™╢─⅛≤™∫√⁸a ₒ ₓ₈

╩ ╢₉ ⌐│ ⅜ ╦∫≡™╢─⅛ ₑp.28 ≢ ⇔√╟℮⌂ ╩ ⅎ√╡⁸◐ꜗꜞ

▪▪♇ⱪ─ ╛ ╙ ↄ ⇔≡™╢ ╩⁸ ⌂ ╩ ⇔⌂⅜╠ ⅎ√╡∆╢

↓≤⅜ ≢∆⁹ 

╕√⁸₈ ╩ ╢₉ ⅜⁸ ⌐ ⌐≥─╟℮⌐ ∫≡™╢─⅛≤™∫√ ≢⁸

ₐ ₒ ה ₓ₈ ╩ ╢₉ │ ⌐ ∫≡™╢─⅛ ₑ p.19 ≢ ⇔√

╟℮⌂ ╩⁸™ↄ≈⅛ ╩ →╢↓≤╙ ≢∆⁹ ╛ ⌐ ⇔≡│⁸₈ ╩

╢₉ ⅜ ⅝ↄ ⇔≡™╢↓≤╩ ∆↓≤⅜≢⅝╕∆⇔⁸∕─ ─ ─ ₁

⌐ ⇔≡│⁸ ╛ ─ ∆╢ ╩ ⌐ ≢⅝╢ ╩ ∆╢↓≤⅜≢⅝╕

∆⁹ 

 

⌂ ⁸  

™ ─ ™ ≤∕─ ⌐ ∆╢ ₁│⁸ ─ ≢ ╣┌ ∏⇔╙ ↄ№

╡╕∑╪⁹ ≢⁸₈ ╩ ╢₉ ╩ ╙ ⌐ ↕∑⁸ ↕∑≡™ↄ√╘⌐│⁸

↓℮⇔√ ₁─ ╛ ╩ ╘╢↓≤│ ≢∆⁹↓─√╘⁸↓℮⇔√ ₁⌐ ⇔≡⁸

⁸ ⌐⁸╕√ ⌐ ╩ ℮↓≤⅜ ≢∆⁹ 

™ ─ ™ ≤∕─ ⌐ ∆╢ ≤⇔≡│⁸ ╛ ─ ⅜

⌂╙─≤⌂╡╕∆⁹↓℮⇔√ ╩ ⌐ ≢⅝╢╟℮⌂ ╩ ⅎ╢↓≤⅜ ≢∆⁹

⁸▬fi♃כfi◦♇ⱪ╩ ℮ ╛ ╙ ⅎ≡™╕∆⁹₈ ╩ ╢₉ ⌐⅔™≡╙

⌐ ⇔⁸ ╛ ╩ ⅎ≡™ↄ↓≤⅜ ≢∆⁹ ⌐₈ ╩ ╢₉ │⁸

─ ─ ⌂≥╩ ≡ ∆╢↓≤⅜⁸ ⌐ ↑√ ─ ≤™ⅎ╕∆─≢⁸▬

fi♃כfi◦♇ⱪ─ ⌐₈ ╩ ╢₉ ⌐ ∆╢ ה ⅜ ≤⌂∫≡
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⌐ ╡ ╗↓≤⅜ ≢∆⁹ 

╕√⁸↓℮⇔√ ₁⌐ ↑≡ ╩ ℮√╘⁸ ╩ ⇔⁸ ╩ ∆

╢↓≤╙ ≢∆⁹ ╩ ─ ₁⌂ ≢ ⇔⁸₈ ╩ ╢₉ ⌐≈™≡─

╩ ∆╢↓≤≢⁸ ⌐ ∆╢ ╛ ╩↓╣╕≢ ⌐ ╘╢↓≤⅜≢⅝╢╟℮

⌐⌂╡╕∆⁹₈ ╩ ╢₉ ─ ╛ ⅜ ⇔⁸ ⅎ┌ ⌂Web◘▬♩╩

⇔≡⁸ ₁⅜ ∫≡™╢ ╛▬fi♃כfi◦♇ⱪ⌐ ∆╢ ╩▬fi♃כⱠ♇♩

≢ ⅛ ≢ ≢⅝╢╟℮⌐∆╢ ꞉fi☻♩♇ⱪ ∆╢ ⌂≥⁸ ™ ─ ™ ╛∕─

⅜ ⌐▪◒☿☻≢⅝╢╟℮⌂ ╩ ≢⅝╣┌⁸╟╡ ⌂╙─≤⌂╡╕∆⁹ 

 

 

╛ ⌂≥₈ ╩ ╢₉ ⌐ ─ ™ ₁ 

☺כⱷ▬ה  

─ ⌐│⁸ ╛ ⌂≥⁸₈ ╩ ╢₉ ⌐ ⅜ ↄ⁸∕─ ⌐≈™≡ ↄ

╩ ∟⁸╕√ ─ ™ ₁⅜™╕∆⁹ ⁸ ⁸ⱴ♬▪≤ ┌╣╢↓≤╙№╡

╕∆⁹↓℮⇔√ ₁│⁸₈ ╩ ╢₉ ⌐ ∆╢ ╠─ ╛ ╩ ╛∆√╘⌐ ₁

⌂ ╩ ∫≡™╕∆⇔⁸╕√⁸ ╠─ ≈ ╛ ╩⁸ ─ ₁⌐ ⇔≡ ™

≢ ∆╢ ╙⇔┌⇔┌ ∫≡™╕∆⁹↓℮⇔√ ₁│⁸™╦┌₈ ╩ ╢₉

─ ≤™ⅎ╢ ₁≢∆⁹ 

₈ ╩ ╢₉ ⌐ ─ ™ ₁│⁸ ─ ₁≤ ═╢≤⁸ ⌐₈ ╩ ╢₉

─ ╩ ⇔≡™╕∆⁹↓─√╘⁸ ─ ₁⌐ ⇔≡│⁸ ⌐ ─ ╛ ≤

™∫√ ⌂ ⌐≈™≡ ╩ ™╕∆⅜⁸ ─ ™ ₁⌐ ⇔≡│⁸↓╣≤│

⌂╢ ≢─ ⅜ ≢∆⁹╕√⁸ ─ ™ ₁⌐ ⇔≡│⁸ ⌂

∞↑≢│⌂ↄ⁸ ╩ ℮ ≢─Ɽכ♫♩כ≤⇔≡╙ ⅎ≡⁸⅔ ™⌐ ≤ ╩ ╡

™⌂⅜╠⁸₈ ╩ ╢₉ ⌐ ∆╢ ─ ─ ╩ ╘≡™ↄ╟℮⌂ ⅜ ≢∆⁹ 

 

ה  

₈ ╩ ╢₉ ⌐ ⅜ ™ ₁⌐ ↑√ ─ │ ⅝ↄ ≈№╡╕∆⁹

≈│⁸ ⅜ ™ ₁╩ ╛∆↓≤⁸╙℮ ≈│⁸ ⅜ ™ ₁⌐↕╠⌐ ™ ╩ ∫

≡╙╠™⁸∕─ ╩ ↄ─ ₁⌐ ⇔≡╙╠℮↓≤≢∆⁹ 

₈ ╩ ╢₉ ⌐ ⅜ ™ ⅜ ⅎ╣┌⁸⅔─∏≤₈ ╩ ╢₉ ⅜ ≢

⌂╙─≤⇔≡ ↕╣╢↓≤⌐≈⌂⅜╡╕∆⁹™╦╝╢Γ ─ ₁Δ─꜠ⱬꜟ⅛╠Γ

─ ™ ₁Δ─꜠ⱬꜟ┼≤☻♥♇ⱪ▪♇ⱪ∆╢ ⅜ ⅎ╢╟℮⌂ ╩ ⅎ╢↓≤⅜

≢∆⁹ 

╕√⁸ ≢╙ ╠╣╢↓≤≢∆⅜⁸ ⌐ ⅜ ™ ₁│⁸ ╠─ ≈ ╩

─ ₁⌐ ∆╢♅◌ꜝ╩ ∫≡™╕∆⁹₈ ╩ ╢₉ ⌐≈™≡╙⁸ ⅜ ™ ₁

⌐ ↄ─ ╩ ⇔≡╙╠℮↓≤≢⁸ ─ ₁─ ╩ ╘⁸∕─ ≤⇔≡⁸₈
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╩ ╢₉ ─ ╛ ╩ ↄ ⅎ╢↓≤⌐≈⌂⅜╢↓≤⅜ ≢⅝╕∆⁹↓℮⇔√

⅜ ╡ ⅜╢╟℮⌂ ╩ ≤⇔√ ╩ ℮↓≤╙ ≢∆⁹ 

 

≥─╟℮⌂ ─₈ ╩ ╢₉╩ ⅎ╢─⅛  

₈ ╩ ╢₉ ⌐ ⅜ ™ ₁⌐ ⇔≡│⁸ ─ ₁≤ ∂╟℮⌂ ╩ ⅎ╟

℮≤⇔≡╙⁸ ⌐ ∫≡™╢↓≤≢№╢ ⅜№╡⁸ ∏⇔╙ ≢│№╡╕∑╪⁹

─ ™ ₁⌐ ⇔≡│⁸₈ ╩ ╢₉ ─ ≢╙№╕╡ │ ╠╣≡™⌂™ ╛

⌐≈™≡ ╡ →⁸∕─ ╛ ╩ ⅎ≡™ↄ↓≤╛⁸ ⌐╟∫≡│ ⌐ ⇔

≡╙╠℮↓≤⅜ ⅎ╠╣╕∆⁹ ─ ⅜ ╠⌂™↓≤╩ ∫≡™╢⁸ ╙ ⇔√↓≤⅜⌂

™↓≤╩ ⇔≡™╢≤™℮↓≤│⁸ ⌐≤∫≡╙ ⌐ ─ ™↓≤≢∆⁹↓℮⇔√

╩ ℮↓≤≢⁸ ₈ ╩ ╢₉ ⌐ ∆╢ ╩ ╘╢↓≤⅜≢⅝╢≤ ⅎ╠╣╕

∆⁹ 

╕√⁸₈ ╩ ╢₉ ⌐ ⅜ ™ ₁⅛╠ ─ ₁⌐ ∆╢ ╩ ╛∆√

╘⌐│⁸ ⌐ ⇔≡╙╠™√™ ⁸╕√⁸ ⇔√ↄ⌂╢ ╩⁸ ⅛╡╛∆™

≢⁸ ⅜ ™ ₁⌐ ↑≡ ∆╢↓≤⅜ ≢∆⁹a ₒ ₓ ≥℮⇔≡₈

╩ ╢₉ ⅜ ⌂─⅛ ₑp.14 ╛⁸a ₒ ה ₓ₈ ╩ ╢₉ │

⌐ ∫≡™╢─⅛ ₑp. 19 ≢ ⇔√ ─ ⅛╠⁸ ╩ ↄ ╩ ⌐ ⅎ≡™ↄ

↓≤⅜ ⅎ╠╣╕∆⁹ 

 

⌂ ⁸  

≥─ ⅜⁸₈ ╩ ╢₉ ⌐ ⅜ ™ ≢№╢⅛⁸∆←⌐│ ⅛╡╕∑╪─≢⁸

─ ₁⌐ ↑√ ≤ ∂╟℮⌂ ≢ ↄ ╩ ∫≡╙⁸ ⌂ ╩

╢↓≤│ ⇔™≤ ╦╣╕∆⁹╗⇔╤⁸ ─ ™ ₁│⁸ ⇔™ │ ╠ ∕℮≤∆╢

⅜☻כ◔ ↄ⌂╡╕∆─≢⁸∕℮⇔√ ⌐⁸ ⌐ ⌐√≥╡≈ↄ↓≤⅜≢⅝╢╟℮⌂

╩ ╢↓≤⅜ ≈─ ≤⇔≡ ⅎ╠╣╕∆⁹ ⅎ┌Web◘▬♩⅛╠ ∆╢ ─

╛⁸SNS╩ ∫√ ─ ⌂≥≢∆⁹ 

─ ™ ₁─ ≢ ⅜≢⅝╢ ╩⁸ ⌐ ↑╢↓≤╙ ≢∆⁹SNS

╛▬fi♃כⱠ♇♩⌂≥│⁸↓℮⇔√↓≤╩ ⌐ ─ꜟכ♠╢⅝≢⅜≥↓℮ ≈≢№╡⁸

╩ ⅎ╢═⅝≢∆⁹╕√⁸ ─ ™ ₁─ ≢ ⅜≢⅝⁸ ™ ╩

√⌐ ╠╣╢╟℮⌂▬ⱬfi♩╩ ∆╢↓≤╙ ≈─ ≤⇔≡ ⅎ╠╣╕∆⁹↓─╟℮

⌂ ╩ ℮ ≢│⁸≥─╟℮⌂ ₁⅜≥╪⌂ ╩ ∫

≡™╢⅛╩ ⌐ ⇔⁸∕─ ╩ ─ ⌐ⱨ▫

⅜≥↓╢∆◒♇Ᵽ♪כ ≢∆⁹ 

⌂ ╩ ⇔√ ≤─ ≢─ ╩ ∆╢↓≤╙

≈─ ≢∆⁹ ⅎ┌ ≢│⁸Web ≢№╢

─ ╩ ≤⇔√₈ Ɽכ♫♩כⱠ♇♩꞉כ
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◒₉a ╩ ⇔≡™╕∆⁹ ─ ╛ ╩

⌐⁸ ⌂ ╩ ∆╢ ─≥◙כꜚ╛ ╩ ⇔⁸

╛ ╩ ℮ ≢№╡⁸ ↄ─ ₁⅜ ⇔≡™╕∆⁹

↓℮⇔√ ╩ ⇔≡⁸₈ ╩ ╢₉ ⌐ ⇔⁸ ─

╩ ∫≡╙╠℮↓≤⅜≢⅝╕∆⁹╕√⁸ ─ ─

≤⇔≡⁸ ─ ™ ₁─ ∞↑≢⌂ↄ⁸∕℮⇔√ ₁⅜

℮ ⁸ ⅎ┌ ╩ ╡ ℮ ╛▪►♩♪▪◦ꜛ♇ⱪ

≤─ ╩ ╘╢↓≤╙ ≈─╛╡ ≤⇔≡ ⅎ╠╣╕∆⁹ 

─ ™ ⌐ ↑√ ≤⇔≡⁸ ⅎ┌ ╛ ╩ ╢↓≤╛⁸◖꜠◒◦ꜛ

fi ─◓♇☼╩ ⇔⁸↓╣╠─ ₁─ ╛ ╩ √∆≤™∫√↓≤⅜⁸₈

╩ ╢₉ ─ ≢╙ ╦╣≡™╕∆⁹ ─ ≢│ ⌐⁸ ☿fi

╡╟⌐כ♃ 2004 16 ⅛╠₈ ₉b ⅜ ↕╣≡⅔╡⁸2010

22 ⅛╠│ ≤ ≢₈ ₉≤ ╩ ⅎ≡ ⌐

╦╣≡™╕∆⁹╕√⁸ ─ ⅜⁸↕╠⌐ ╩ ⇔╘╢╟℮⌐₈ ₉c 

╩ ∟ →⁸ ⌐ ╛▬ⱬfi♩⌐ ∆╢ ╩ ⇔≡™╕∆⁹ ─ ™ ₁╩↕╠

⌐ ⌐↕∑╢╟℮⌂ ≤⇔≡⁸ ≢⅝╢≤ ™╕∆⁹ 

─ ™ ₁─ ≢⁸₈ ╩ ╢₉ ─ ─ ⅛╠ ⌂ ╛◦☻♥

ⱶ ╩ ∫≡™╢ ⌐≈™≡│⁸ ⌂≥╩ ⇔≡∕─ ╩ ⅎ╢↓≤╙⁸ ─

╛ ╩ ∆╢ ≢ ≤ ⅎ╠╣╕∆⁹G EXPO ⌐⅔™≡ ⅜ ╦╣≡™╢

Geo▪◒♥▫ⱦ♥▫ה◖fi♥☻♩≢│⁸ ⅛╠ ╕≢ ₁⌂ ─ ⅜

─ ╩ ⇔⁸₈ ╩ ╢₉ ─ ╠⇔↕╩ ⇔≡™╕∆⁹ ↕╣√

⌐≈™≡│⁸ ─ⱱכⱶⱭכ☺ ≢ ↕╣⁸↕╠⌐ ╣√ ─ ┼─

─ ↑⌐⌂∫≡™╢≤ ⅎ╠╣╕∆⁹ 

ⱴ☻ⱷ♦▫▪≤ ⌐ ה ⇔⌂⅜╠⁸ ─ ™ ₁─ ╩ →≡™ↄ↓≤╙

⌂ ≢∆⁹ ─≤⅔╡⁸ NHK ♥꜠ⱦ≢ ↕╣≡™╢₈Ⱪꜝ♃⸗ꜞ₉│⁸₈

╩ ╢₉ ⌐ ∆╢ ₁─ ╩ ╘√ ≈─ ≤™ⅎ╕∆⁹↓─ ─ ≢│⁸

₈ ╩ ╢₉ ╛⁸↓╣⌐ ─ ™ ₁⅜⇔┌⇔┌ ╡ →╠╣≡⅔╡⁸ ─ ₁

─ ⅛╠ ≡╙ ⅛╡╛∆™ ≢ ↕╣≡™╕∆⁹ ⌐╙ │⁸ ≢

↕╣≡™╢₈ ─ ₉╛⁸♥꜠ⱦ ≢ ↕╣≡™╢₈ ⅛╠ ╩ ≡╖╟℮₉

⌂≥⁸ ╛ ⌂≥─₈ ╩ ╢₉ ╢⌂≥ⱴכ♥⅜ ™ ╛ ╙ ⅎ≡™

╕∆⁹  

                                                   
a  ─○כⱪfi▬ⱡⱬכ◦ꜛfi╩ ∆ ה ─ ≤⇔≡⁸ ⅜

2014 26 ⌐ ⁹ http://ccpn.gsi.go.jp/  ╩ ⁹  
b  ╛ ─ ╩ ⅛⌐⇔ ╩ ⇔ↄ ה╖ ℮ ╩ ℮√╘⌐ ∆╢ ⁹ ─

│⌂ↄ⁸ ≢╙ ⁹ http://www.kokudo.or.jp/kentei/index.html  ╩ ⁹  
c  2014 26 ⌐ ↕╣√⁸ ⅜ ⅝≢ ╩ ∆╢ ⅜ ╩ ⇔╗√╘─ ◒ꜝ

Ⱪ⁹ http://www.jmc.or.jp/map -club.html  ╩ ⁹  
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ⱴ☻◖Ⱶ  

☺כⱷ▬ה  

♥꜠ⱦ⁸ ⁸ ─ⱷ♦▫▪≢ ╡ →╠╣╢↓≤⌐ ∆╢ ─ ─▬fiⱤ◒♩│

⌐ ⅝ↄ⁸ ╩ ℮ ≢─ │ ≢∆⁹ⱴ☻◖Ⱶ │⁸ ─ ╩

╛ ⌐ ⅛╡╛∆ↄ ⅎ╢ⱪ꜡≢№╡⁸ⱷ♦▫▪╩ ⇔√ ⌐⅔↑╢ ⌂

╩ ℮ כ♄ꜟⱱ◒כ♥☻ ≢№╢↓≤⅛╠⁸₈ ╩ ╢₉ ⌐ ∆╢

╩ ℮ ≢│⁸ⱴ☻◖Ⱶ ≤─ ─ │ ≢∆⁹ⱴ☻◖Ⱶ │

╩ ℮ ─ ↑ ─ ≈─ ≢№╡⁸╕√⁸ ╩ ℮ ≢─ ⌂Ɽכ♫♩כ

≤⌂╢ ₁≢№╢↓≤⅛╠⁸ⱴ☻◖Ⱶ ≤≥─╟℮⌐ ∆╢═⅝⅛⁸№╠⅛∂╘ ⅎ

≡⅔ↄ↓≤⅜ ≢∆⁹ 

─ ₁⌐ ⇔≡₈ ╩ ╢₉ ╩ ⅎ╟℮≤∆╢ ⌐│⁸ ₁⌂ⱷ♦▫▪⌐₈

╩ ╢₉ ╩ ╡ →≡╙╠℮↓≤⅜ ≢∆⅜⁸∕─√╘⌐│⁸ⱴ☻◖Ⱶ ⌐

⇔≡⁸₈ ╩ ╢₉ ⌐ ∆╢ ╩⁸ ⌂♃▬Ⱶfi◓≢⁸ ⅛╡╛∆ↄ ∆╢

↓≤⅜ ≢∆⁹╕√⁸ⱷ♦▫▪≢ ╡ →≡╙╠℮ ⌐⁸ ⌐⌂╡⅜∟⌂ ⅜ ⅛

╡╛∆ↄ ╦╢╟℮⌐∆╢√╘⌐⁸ ╟╡ⱴ☻◖Ⱶ ⌐ ⇔≡⁸₈ ╩ ╢₉

⌐ ⇔≡ ╩ ∫≡╙╠℮ ⅜ ≢∆⁹ 

 

ה  

ⱴ☻◖Ⱶ ⌐ ↑√ ─ │⁸ ₁⌂ⱷ♦▫▪⌐⅔™≡₈ ╩ ╢₉

╩ ╡ →≡╙╠™⁸ ─ ₁╩│∂╘⁸ ₁⌂ ─ ₁─₈ ╩ ╢₉ ┼─

╩ ╘╢↓≤⌐≈⌂→╢↓≤≢∆⁹╕√⁸₈ ╩ ╢₉↓≤⌐╟∫≡ ╠╣√ ⅜⁸

⌂ ⌐⁸ ⇔ↄ⁸ ⅛╡╛∆ↄ ₁⌐ ╦╢╟℮⌐∆╢↓≤≢∆⁹∕─√╘⌐₈ ╩

╢₉ ⌐√∏↕╦╢ ⅜⁸ⱴ☻◖Ⱶ ⌐ ⇔≡≥─╟℮⌂ ╩ ℮═⅝

⅛╩ ⅎ╢↓≤│ ≢∆⁹ 

╕√⁸↓╣╩ ∆╢√╘⌐⁸ⱴ☻◖Ⱶ ⌐₈ ╩ ╢₉ ⌐ ∆╢ ╩ ∫

≡╙╠ⅎ╢╟℮⌂ ╩ ℮↓≤⅜ ≢∆⁹↓─╟℮⌂ ╩ ⇔≡⁸₈ ╩ ╢₉

⌐√∏↕╦╢ ⅜⁸ ⅛╡╛∆ↄ ⅎ╢√╘⌐ ⌂ ─ ╩ ┬↓≤╙

≢⅝╕∆⁹ 

 

≥─╟℮⌂ ─₈ ╩ ╢₉╩ ⅎ╢─⅛  

ⱴ☻◖Ⱶ │⁸ ╟╡ ₁⌂ ─ ⌂ ⌐ ⇔≡™╕∆⁹∕℮⇔√ ≢₈

╩ ╢₉ ⌐ ∆╢ ╩ ╛ ⌐ ⅎ╢ ╩ ∂≡╙╠℮√╘⌐│⁸

⌂ ╩⁸ ⅛╡╛∆ↄ⁸∕⇔≡ ⌐ⱴ☻◖Ⱶ ⌐ ↑≡ ∆↓≤⅜ ≢∆⁹╕

√⁸ ─№╢♃▬ⱶꜞכ⌂ ╩ ∆╢↓≤⅜ ≢∆⁹ 

ⅎ┌₈ ╩ ╢₉ ┼─ ─ ₁─ ╩ ╢√╘⌐⁸a ₒ ה ₓ
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₈ ╩ ╢₉ │ ⌐ ∫≡™╢─⅛ ₑp.19 ≢ ⇔√╟℮⌂₈ ╩ ╢₉ ⅜

─ ─ ₁⌂ ≢ ∫≡™╢ ≢№╢↓≤╩⁸ⱷ♦▫▪╩ ⇔≡ ⅎ╟℮≤∆╢

⌐│⁸ ⌂╢ ╛ ─ ≢│⌂ↄ⁸ ▬ⱬfi♩ ╩ ⇔√╡⁸ ─ ╛

─ ─ ┼─ ╦╡╩ ⅛╡╛∆ↄ ⇔√╡∆╢⌂≥⁸₈ ╩ ╢₉ כꜙ♬╩

☻ ─№╢ ≢ ⌐ ∆↓≤⅜ ≢∆⁹₈ ╩ ╢₉ ⅜ ∫≡™╢ ╣√

╛⁸№╕╡ ╠╣≡™⌂™ ⌂≥╩ ∆╢↓≤╙⁸▬fiⱤ◒♩─№╢ ⌐≈⌂⅜╢

↓≤⅜ ≢⅝╕∆⁹a ₒ ₓ ≥℮⇔≡₈ ╩ ╢₉ ⅜ ⌂─⅛ ₑ

p.14 ≢ ⇔√╟℮⌂₈ ╩ ╢₉ ─ ⌐≈™≡⁸ ⌐ ─ ╠⇔─ ≢│

⌐⇔⌂™ ─ ╩ ∆╢↓≤╙⁸ ≈─ ≤⇔≡ ⅎ╠╣╕∆⁹⌂⅔⁸ⱷ♦▫▪⌐

│ ™ ⅜№╡⁸ ⌐∕─ │ ╦╢↓≤⅛╠⁸ ─ ⌐│ ⌐

∆╢↓≤⅜ ≢∆⁹ 

 

⌂ ⁸  

₈ ╩ ╢₉ ⅜ⱷ♦▫▪╩ ⇔≡ ↄ ╛ ⌐ ↄ╟℮⌐⌂╢√╘⌐│⁸

─№╢ ╩⁸♃▬Ⱶfi◓ ↄ⁸ ⅛╡╛∆™ ≢ ∆╢↓≤⅜ ⌐⌂╡╕∆⁹₈

╩ ╢₉ ⌐√∏↕╦╢ │⁸ ∏⇔╙∕℮⇔√ ≢─ ⌐ ╣≡™╢╦

↑≢│№╡╕∑╪⁹↓─√╘⁸ ⅛╠ ─ ╛ ─ ⌂≥─

⌂ ╩ ⌐ ↑╢≤≤╙⌐⁸₈ ╩ ╢₉ ─ ⌂ ⌂≥╩⁸№╠⅛∂╘

⅛╡╛∆ↄ ⇔≡⅔ↄ↓≤╙⁸ ⌂ ╩ ╘╢ ─ ≤⇔≡ ≢∆⁹ 

₈ ╩ ╢₉ ⅜ⱷ♦▫▪≢ ╡ →╠╣╢↓≤⅜ ↄ⌂╢ ≤⇔≡⁸ ╛

─ ⅜№╡╕∆⁹↓─√╘⁸ ╛ ⌐⅔↑╢ ╩ ↕∑╢↓≤╙

≢∆⁹ ⅜ ∆╢≤⁸ ↄ─ ₁│ ╛ⱷ♦▫▪╩ ⇔≡∕─ ─

╛ ⁸ ⅜ ┬ ⌂≥─ ╩ ╘╕∆⁹ ╛ ─ ≢⁸₈ ╩

╢₉ ⌐√∏↕╦╢ │⁸ ₁⌂ ה ⅛╠ ╠╣√ ─ │╙∟

╤╪⁸ ⌐₈ ╩ ╢₉ ≢ ⇔√ ╛⁸ ╩ ∫≡ ⇔√ ⌂≥╩

∆╢ ╩ ∫≡™╕∆⁹ ∆╢ │⁸ⱴ☻◖Ⱶ ╩ ⇔≡ⱷ♦▫▪⅛╠

─ ₁⌐ ↑≡ ↕╣≡™╕∆⁹ ⌂ ╩⁸ ⌐ ∆╢↓℮⇔√ │⁸ ╙

⅝ ⅝ ∆╢↓≤⅜ ≢∆⁹ 

ⅎ┌ ≢│⁸ ⌂ ⅜ ⇔√ ⌐│ ╩ ™⁸∕─ ─

╛ ─ ⁸ ⅜ ∆═⅝ ╩ ⇔≡™╕∆⁹

↓─ │⁸ ─ ╩ ⇔≡™╢ ⅛╠

╦╣╢╙─≢№╢√╘⁸ ─ ⅜ ↄ⁸ ─

⅜ ™╙─≢∆⁹ ⌐⅔↑╢ ─ ≢│⁸

⌐ ╩ ⌐ ∆╢ ∞↑≢⌂ↄ⁸ ─ⱷ

◌♬☼ⱶ ⌐ ≈ GNSS ╛⁸ ⅛╠ ╩

⌐ ⅎ╠╣╢ ─ ⌂≥⅜⁸ ⌐
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─ ⌐⅔™≡ ⌂ ─ ≤⇔≡ ↕╣≡™╕∆⁹↓╣╠─

╩ ⌐ ∆╢ ≤⇔≡⁸ ≤ ∂ ≢─ ⅜ ⅛≥℮⅛│ ⅜

≢∆⅜⁸₈ ╩ ╢₉ ≢╙⁸ ⌂ ╩ ⌂♃▬Ⱶfi◓≢⁸ⱷ♦▫▪╩ ⇔

≡ ↄ─ ₁⌐ ≢⅝╢╟℮⌐⁸ │ ≤ ⇔≡ ╡ ╗═⅝≢∆⁹↓╣

⌐╟╡⁸ ─ ⅛╠₈ ╩ ╢₉ ─ ╛ ╩⁸ ↄ ∆╢↓≤⅜ ≤

⌂╡╕∆⁹ 

⁸₈ ╩ ╢₉ ⌐╟∫≡ ╠╣╢ ─ ⌐│⁸ ─ ₁⌐│ ╖─⌂™

╛ ⅜ ™╠╣╢ ⅜№╡╕∆⅜⁸∕─╟℮⌂ ╩ ─ ⌐

╘≡ ⇔≡╙⁸∕─ ╛ ╩ⱴ☻◖Ⱶ ─╖⌂╠∏⁸ⱷ♦▫▪╩ ⇔≡ ╩

↑ ╢ ─ ₁⌐ ⌐ ↕╣╢↓≤│ ≢∆⁹⇔√⅜∫≡⁸ ⅛╠ⱴ☻◖Ⱶ

⌐₈ ╩ ╢₉ ─ ╛ ⁸ ≤ ⌐⁸ ─ ╛ ⌐≈

™≡ ∫≡╙╠℮↓≤⅜ ≢∆⁹↓─√╘⁸ ⅎ┌ ⌂ ╩ ℮ ╩ ↑√╡⁸

⌐₈ ╩ ╢₉ ╩ ∫≡™╢ ╩ ⇔≡╙╠™⁸ ⇔≡╙╠∫√╡∆╢↓

≤⅜ ∞≤ ╦╣╕∆⁹╕√⁸ⱷ♦▫▪⌐╟╢ ╛ ⌐≈™≡╙

⅜ ⌐ ↕╣╢╟℮⌐⌂∫≡⅔╡⁸₈ ╩ ╢₉ ⌐√∏↕╦╢ ⅜∕─╟℮

⌂ ╩ ┬↓≤⌐╟∫≡⁸ ╛ ─ ╩╟╡ ⅛╡╛∆ↄ ⅎ╢↓≤╙ ⌐⌂

╡╕∆⁹↕╠⌐⁸ ⇔√ ⅜ ⌐ ⅛╡╛∆ↄ ╦╢⌐│≥℮⇔√╠ ™⅛⁸ⱴ

☻◖Ⱶ ⅛╠ ╩ ↄ⌂≥ ⅛╠ ╩ ╘╢≤≤╙⌐⁸ ⅜ ≈™

√ ⌐ⱴ☻◖Ⱶ ≤─ ╩ ℮⌂≥⁸ ─ ⅛╠ √ ⌂ ╩

⇔≡™ↄ↓≤╙ ≢∆⁹ 

ⱴ☻◖Ⱶ ⌐ ↑√ ╩ ℮ ⌐⁸™╦╝╢ ☻

╩כ♃ ∆╢↓≤╙ ⅎ╠╣╕∆⁹≥─ ─ ≢№╣┌⁸

⅜ ∆╢─⅛╩ ⌐⇔⁸∕─ ⅜∕─ ─ ≤⌂╣┌⁸

─ ⁸ ⌂≥⁸ ₁⌂ ─ ≢ ∟╕∆⁹ 

 

 

─  

☺כⱷ▬ה  

╛ ─ ─ ╙⁸₈ ╩ ╢₉ ⌐ ∆╢ ╩ ℮

≢ ⌂Ɽכ♫♩כ≤⌂╢ ₁≢№╡⁸ ⌐ ↑≡ ℮ ≤™℮╙

─⅜№╡╕∆⁹ ⌐│ ≈─ ⅜№╡╕∆⁹ ≈ │⁸ ⅜

╠₈ ╩ ╢₉ ╩ ∫√╡ ─ ╩ ⇔√╡∆╢ ⁸╕√╙℮ ≈│⁸ ⌐

∕─ ─ ─ ⌐ ⇔≡∕─ ╩ ⇔√ ╩ ∆╢ ≢∆⁹ 

ↄ─ ▬fiⱨꜝ│ ⌐╟∫≡ ↕╣≡⅔╡⁸ ─ ⌐│₈ ╩ ╢₉

⅜ ╦╣≡™╕∆⁹₈ ╩ ╢₉√╘─ │⁸ ↄ─ ⁸ ╟╡

⌐ ↕╣≡ ╦╣≡™╕∆⅜⁸ ─ │⁸₈ ╩ ╢₉ ╩ ℮ ≤
























































