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ה ₈ ⌐ ╠⇔√

─ ה ₉  

 

►  

⌐ ⇔√ │
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ה ─ ─ │ ⅜

●ꜟ ⅜ ●ꜟ≢№∫√⁹ ≢│ ↓─

≢ הꜟ● ─ ─ ⅜ ↕╣√⁹ 

│ ≤ │∕╣╒≥ ⅝ↄ⌂ↄ ─ ↕⅜ ≤∕

╣╒≥ ™ ≢╙⌂™─⌐ ─ ─ ╩ ╙ ⅎ╢ ⅜

⇔√⁹ 

∕⇔≡ ↓╣⌐╟∫≡ ה ⌐ ─╟℮⌂ ⌂ ⅜ ⇔√⁹ 

ᵑ ה ⌐⅔™≡│ ─ ≈⅜ ⅛╠ ╣≡™

√⁹ 

ᵒ ─ ⌐ ─℮∟─ ⅜ ⅝ ↑⌂ↄ⌂╢ ⅜

≈⅛∫√⁹ │ ₈ ─ ⅜ ╠⅛─ ≢ ⇔√≤ ℮₉≤ ⇔

≡™╢⁹ 

ᵓ ≢╙ ⅜ ⅝ ↑⌂ↄ⌂∫√⁹ ⅝ ↑⌂⅛∫√ ⌐

≈™≡│ ⌂ ⅜ ╦╣√⅜ │ ╠⅛⌐⌂∫≡™⌂™⁹ 

ᵔ ≢│ ─ ╩ ↕∑╢√╘⌐ ─ ⌐ ∫≡

↕╣≡™╢☺▼♇♩ⱳfiⱪ─ ╩ ⅎ╢√╘─ↄ↕┘ ⅜ ⌐

∏╣≡™╢─⅜ ≈⅛∫√⁹ 

ᵕ↓╣╠╩ ╘ ↓─ ─ ה │ ≢ ⅜ ∂

√⁹ 

 

ה ≢─ ─ │ ≢№∫√⅜

⌐⅔↑╢ ∆╠ ⅎ╢ ⅜ ↕╣≡⇔╕∫√─≢№

╢⁹ 

│ ⅜ ( ⌐⅔↑╢ )╩ ⅝ↄ ╢

╩ ⇔√↓≤╩ ↑≡ ∕─ ╩ ⇔ ▪☻Ɑꜞ♥▫( ⌐

http://www.tepco.co.jp/company/corp-com/annai/shiryou/report/bknumber/0806/pdf/ts080601-j.pdf
http://www.tepco.co.jp/company/corp-com/annai/shiryou/report/bknumber/0806/pdf/ts080601-j.pdf
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⌐⅔™≡ ⌐ ™ ╩ ⇔√ ⁹ ╕≢ ⅜ ╡

─ ╟╡ ↄ ⇔≡™√≤ ⅎ╠╣╢↓≤⅛╠ ╙≤╙≤₈ ₉≤™℮ ─

₈▪☻Ɑꜞ♥▫₉≤ ┌╣╢⁹)─ ⅜∏╣√ ─◄Ⱡꜟ◑כ╩

∆⁹↓╣│ ꜠ⱬꜟ⌐ ∆╢⁹ ⅜ ─ ∞∫√↓≤≤

⌐╟╢ ⅜ №∫√↓≤⅜ ∞≤↕╣√⁹ 

∕↓≢ ה │ ⌐ ⇔≡

꜠ⱬꜟ╩ ≤⇔√ ⌐ ה ─ ⅜ √╣╢⅛ ∆╢

↓≤╩ ╘√⁹ 

⇔⅛⇔⌂⅜╠ ▪☻Ɑꜞ♥▫─ ⅜ ─ ≤⌂╢

│ ⌐ ↕╣≡™╢⁹ 

⇔√⅜∫≡ ↓─ │ ⌂╢ ≢⇔⅛⌂⅛∫√⁹ 

≤↓╤⅜ ╙ ה ╙ ╙

╩ ⇔√ ⌂ ⌐≈™≡ ╘╢↓≤│ ⇔⌂⅛∫√⁹ 

 

◄ ─ ⌐⅔↑╢

 ☻כ◔─

─ │ ⱴ◓♬♅ꜙכ♪

─ ≢№╢⁹ 

↓─ ─ ≢ ↕╣√ │ ╩ ⅎ√

ה ₈ . . ⌐╟╢ ─

₉⁹ 

∕⇔≡ ↓─ ⌐╟∫≡ ─ ⅜ ⇔√ ╙ ↕╣≡™╢

ה ₈ . . ⌐ ∆╢ ─ ─ ₉⁹ 

 

○ ─ ⌐⅔↑╢ ─◔

 ☻כ

╕√ ─ ─

≢ ↕╣√ ╙ ╩ ⅎ√ ₈

⌐⅔↑╢ ┘ ─ ┘

⌐≈™≡₉⁹ 
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 ─ ⅜ ⇔™ ≤⌂∫√  

↓─╟℮⌐ ─ ⌐⅔↑╢ │ ⇔™ ≢№∫√⁹ 

∕⇔≡ ≤ √╢ ⅜ ⌐ ⇔√ ─ │ ∕─

⅜ ⌐ ⇔√ ה ─ ≢ ╩ ∫≡™√↓≤⌐

№╢ 

⌐⅔↑╢ ⅜ ⌐ ⇔√ ה ─ ≢

╦╣≡™√↓≤⌐≈™≡│ ↓─ ─ ≢№╡ ─ ╩ ⇔

≡⅝√ ⅜ ╘≡™╢⁹ 

∆⌂╦∟ ⌐│ ─ ─

⅜ ↕╣≡™╢⁹ 

 

₈ │ ≢ √ ⅝™ ╣─ ─╟℮⌐ ╦╣╢↓≤⅜№╢⅜ ∕℮

≢│⌂™⁹ ⅜ ⌐ ⇔√ ╩ ╢ ╡ ●ꜟ∂╚

⌂™≤™↑⌂™≤™℮ │⌂ↄ ╙℮∟╞∫≤ ⅝ↄ≡╙™™⁹ההה

│ ⌐ ╙ ╩ ⅎ╢ ≢ ⅜ ⅛↕╩ ⇔≡ ⌐⇔≡™

╢⅜ ↓╣⌐ ⌂ │⌂™⁹ ●ꜟ│№ↄ╕≢ ⁹ │ ⌂ ╩

∫≡ ╩ ⇔≡⅝√⅜ ↓╣│ ─ ╩ ╘╢╙─⁹ ⅛╠∏╣√

│™ↄ╠≢╙№╡ ∕─╙─⅜ ∫≡™╢↓≤╙№╢⁹ │≢⅝

╢∞↑ ╩ ∫≡ ╘√ ⅜ ∞⅜ ∕╣│ ∞⁹₉ │ ⁹ 

 

│ ≈™⌐ │ ⌐ ⅞⌂™₈ ₉∞≤ ╘√⁹ 

↓╣╩ ─ ⅛╠ ⌐∆╢↓≤⌐≈™≡╙ ⌂ ⅜№╢╦

↑≢│⌂™≤ ℮⁹ 

∕⇔≡ ∕─ ╩ ⅎ╢ │™ↄ╠≢╙№╢ ≤╕≢ ℮⁹ 

⌐ ⇔√ ה ─ ─ ≢ ╩ ∫≡™╢─≢№╢⅛╠

⌐ ∆╢ ה ⅜⇔┌⇔┌ ╩ ⅎ╢↓≤│ ™╦┌ ─↓≤

≢№∫√⁹ 

≢│ ∕─╟℮⌂ ╩ ─╟℮⌐ ⌂╙─≤⇔≡↓╣╕≢

∫≡⅝√ │ ∞∫√─⅛⁹ ⌐™™ ⌂╙─∞≤™℮↓≤╩
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⇔≡⅝√ ⅜ ╘√─≢№╢⁹ 

∆≢⌐ ═√≤⅔╡ ─ │ ╕∏ ╩ ╘╢↓

≤⅛╠ ╕╢⁹↓─ │ 

₈ ─ ⌐⅔™≡ ≤∆╢ ≢ ─ ה ┘⌐

─ ⅔╟┘ ⅛╠ ─ ⌐ ╘≡╕╣≢│

№╢⅜ ∆╢ ⅜№╡ ⌐ ⅝⌂ ╩ ⅎ╢⅔∕╣⅜№╢≤ ∆╢↓

≤⅜ ⌂ ₉ 

≤↕╣ ∆╢⌐ │ ╩ ℮≤ ≢⅝╢ ≢№╢│∏≢№

╡ ∕╣⅜ ─ ─ ≢№∫√│∏≢№╢⁹ 

 ≤↓╤⅜ │ ⌂╢ ⌐ ⅞⌂™₈ ₉∞≤™℮─≢№╢⁹

↓╣≢│ ─ ─ │ ⌐ ╣ ∫≡⇔╕℮⁹⇔√⅜∫≡

─ │ ∕─ ⌐⅔™≡ ╘≡ ⅝⌂ ╡⅜№∫√≤™℮↓≤⌐⌂

╡ ∕╣╩ ⇔ ↑≡⅝√─⅜ ─ ─ ∞∫√─≢№╢⁹ 

⇔√⅜∫≡ ↓─╟℮⌂ ≢ ─ ⅜ ↕╣╢╦↑⅜⌂™⁹╙│

╛ ─ ⅜ ⅛╠ ∫≡™╢↓≤│ ─ ⅛╠ ≡╙ ╠⅛⌐⌂∫√⁹

∕╣╩ ⌐⇔√─⅜ ↓─ ≢№╢⁹ 

⇔⅛╙ │ №≤│₈ ∞₉≤∆╠ ℮⁹ 

⇔⅛⇔ ∕℮≢№╣┌ ⅜ ─ ⇔ ╘╩ ╘⌂™√╘⌐ ∆↓≤─≢⅝

╢ ─ │ ₈ ─ │ ─ ≢№╡ ⅜↓╣⌐

∆╢↓≤│ ↕╣⌂™₉≤™℮↓≤≢⇔⅛⌂™⁹ 
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 ⁸ ─ ╩ ↑≡⁸ ─ ≢⁸₈ ⅛↕─ ₉≤⇔≡

꜠ⱬꜟ╩ ⌐∆╢↓≤⅜ ╦╣≡™╢⁹⇔⅛⇔⁸ ꜠ⱬꜟ│⁸

↓╣╕≢ ≡⅝√╟℮⌐⁸ ⌂ↄ≤╙ ╙⇔ↄ│∕╣ ⌐∆╢↓≤⅜ ╘

╠╣╢⁹↓─↓≤╩ ╘√≤ ↕╣╢─⅜⁸ ─₈ ─

│ ⇔™ ╩ ⌐⇔≡⅔╡⁸ ⌂ │╒≤╪≥⌂™≤ ℮⁹№╢≤

⇔√╠ ⅜∏╣√≤⅝─◄Ⱡꜟ◑כ╩ ∆ ∞⁹ ⌐ ╙

⅝⌂ ╩ ⅎ╢ ≢⁸ ⅜ ⅛↕╩ ⇔≡ ⌐⇔≡™╢⅜⁸

↓╣⌐ ⌂ │⌂™⁹₉─ ≢№╢⁹ 

 

 ─ ≢№╢ ⅜⁸ ꜠◦Ⱨ≢│ ⇔™

≤⌂╢↓≤╩ ⇔≡™╢↓≤ 

 ─ ≢№╢ ⅜⁸ ⌐╟╢ ꜠◦

Ⱨ≢│⁸ ⅜ ⇔™ ≤⌂╢↓≤╩ ⇔≡™╢⁹∕─ │⁸

≢ ↕╣√⁸₈ ─ ↕⅛╠ ∆╢ כ⸗

ⱷfi♩₉ ≢№╢⁹ 

 ht tp://www2.jpgu.org/meeting/2015/session/PDF/S -SS28/SSS28-07.pdf 

 │⁸ ─≤⅔╡ ∆╢⁹ 

 

╩♩ⱷfiכ⸗  ─ ↕⅛╠ ∆╢ ⁸ ≤⌂╢

⅜№╡ ⅜ ≢№╢⁹ ⌐│⁸ ─ ↕ №╢™│ ≤

─≥♩ⱷfiכ⸗ ⅜ ╦╣╢⅜⁸ ⌐ ≢⅝╢─│

─ ≢№∫≡⁸ ─╙─≢│⌂™⁹ │♩ⱷfiכ⸗ ⸗♦ꜟ─

≢№╡⁸∕─ │⁸ ∆╢ ─ ╣╛ ─ ↕⌂

≥─ ⌐ ╦╣╢↓≤⅜ ™⁹↓─√╘ ─♩ⱷfiכ⸗ │⁸

─ ⌐≈⌂⅜╡⅛⌡⌂™⁹ 

 ─ ⅔╟┘∕─ ─ ⱴ◓♬♅ꜙכ♪ 7 

⌐≈™≡⁸ L m ≤ ⱷfi♩Moכ⸗ Nm ≤─ ╩╦

⅛╡╛∆↕╩ ⇔≡ ∆╢≤ ─╟℮⌐⌂╢⁹ 

Mo = 4.37 x 10 10 x L 2  , 1998  
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Mo = 3.80 x 10 10 x L 2 Yamanaka & Shimazaki, 1999  

Mo = 3.35 x 10 10 x L 1.95  , 2006  

Mo = 1.09 x 10 10 x L ה  2 , 2001  

 ⌂⅔⁸ ה 2001 ≢│ ≥♩ⱷfiכ⸗ ≤─ ⅜

↕╣≡™╢⅜⁸ ↕ 14km ─ ─ ⌂ ╩ ⇔ 4 ╩

™√⁹ ─ ╩60 ≤⇔√ ⌐│⁸ ⅜1.09 ≢│⌂ↄ1.45 ≤

⌂╢⁹ 4 ≤ ≤─ │ ≢⁸ ∂ ≢ ∆╢≤⁸ ⱷfiכ⸗

♩│ 4 ⌂╢⁹ ⁸ ∂ ≢♩ⱷfiכ⸗ ═╣┌⁸ ⅜ 2 

⌂╢⁹ 

 ─ ─ L ≤⇔≡⁸ ─ ↕╩ ™√ ─ ♩ⱷfiכ⸗

─ ≤⁸ ≢ ⇔√ ─ ─♩ⱷfiכ⸗ ≤╩ 1891

⁸1930 ⁸2011 4 11 ╡─ ≢

⇔⁸↕╠⌐ 1943 ⁸1945 ⁸1978 

≢ ⇔√⁹ │ ⌂™⅜ 4 ╩ ™╢≤ ⅜♩ⱷfiכ⸗ ↕╣

╢ ⅜ ╠⅛≤⌂∫√⁹ 

 ─ ≢│⁸™╦╝╢ ꜠◦Ⱨ⅜ ╦╣≡⅔╡⁸ 3 ⌐

╟∫≡ ⅜♩ⱷfiכ⸗ ↕╣⁸ 4 ─╙≤≤⌂╢ ה 2001 ─

⅛╠ ⅜ ↕╣≡™╢⁹ 9 ⌐ ↕╣√ ─

⌐⅔↑╢ ⌐ ∆╢ ─ ≢│⁸ ─₈ ◒

ꜝ☻₉─ ⌐╟╢ ⌐⅔™≡⁸ ה 2001 ─ ⌐╟╡

⅜♩ⱷfiכ⸗ ↕╣≡™╢⁹ ⁸ ─ ≢│ 1 ⅜

╦╣≡™╢⁹ 

 

 ─↓─ │⁸ ⌐ ⌐⅔™≡⁸ ⌐

∆╢ ╩ ∫≡™√ ─ ≢№╢∞↑⌐⁸ ╘≡ ≢№

╢⁹ ─ │ ∆╢⌐⁸ ⌐╟╢ ꜠◦Ⱨ≤ ─ ╩

∆╢≤⁸₈ ∂ ≢ ∆╢≤⁸ │♩ⱷfiכ⸗ 4 ⌂₉╡⁸

⅜ ⇔™ ≤⌂╢≤™℮─≢№╢⁹ 

 ↓╣≢⁸ ─ ⅜ ≢⅝╢╦↑⅜⌂™⁹ 
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 ☻Ɑ◒♩ꜟ⌐ ≠ↄ ⌐≈™≡ 

 ☻Ɑ◒♩ꜟ⌐ ≠ↄ ≤│ 

☻Ɑ◒♩ꜟ⌐ ≠ↄ │ ─ ─ ≈≢№╡ ─

─ ─ ⌐ ≠⅝ ─ ≤─ ⌐╟∫≡ ↑≡

─ ╩ ╘√╙─╩ ™╢ ≢№╢⁹ 

⌂⅔ ☻Ɑ◒♩ꜟ⌐ ≠ↄ │ ⌐ ↕╣√ ⌐ ≠ↄ

≢№╡ ⌐ ═╢ ⸗♦ꜟ─ ≤│ ↄ ⌂╢ ≢№╢⁹ 

 ☻Ɑ◒♩ꜟ⌐ ≠ↄ ╩ ∆╢⁹ 

(1)  ⱴ◓♬♅ꜙכ♪≤ ─  

☻Ɑ◒♩ꜟ⌐ ≠ↄ │ ╕∏ ≢ ⅜ ⇔√≤⅝─ ─

ⱴ◓♬♅ꜙכ♪M ≤ Xeq ╩ ∆╢↓≤⅛╠

╕╢⁹∕─ ≢ ∕─ⱴ◓♬♅ꜙכ♪ ⌐ ∂√ ─ ╩ ╘

╢ ⁹ 

 

 ₈ ⌐⅔↑╢ ─ ⌐ ∆╢

₉ Ɑ20 ☺כ 6 17   

http://www.tepco.co.jp/nu/material/files/g08061702.pdf#search='%E6%9F%8

F%E5%B4%8E%E5%88%88%E7%BE%BD%E5%8E%9F%E5%AD%90%E5%8

A%9B%E7%99%BA%E9%9B%BB%E6%89%80%E3%81%AB%E3%81%8A%E

3%81%91%E3%82%8B%E5%9F%BA%E6%BA%96%E5%9C%B0%E9%9C%87

%E5%8B%95%E3%81%AE%E7%AD%96%E5%AE%9A%E3%81%AB%E9%96

%A2%E3%81%99%E3%82%8B%E8%A3%9C%E8%B6%B3%E8%AA%AC%E6

%98%8E' 

 

http://www.tepco.co.jp/nu/material/files/g08061702.pdf#search='%E6%9F%8F%E5%B4%8E%E5%88%88%E7%BE%BD%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E6%89%80%E3%81%AB%E3%81%8A%E3%81%91%E3%82%8B%E5%9F%BA%E6%BA%96%E5%9C%B0%E9%9C%87%E5%8B%95%E3%81%AE%E7%AD%96%E5%AE%9A%E3%81%AB%E9%96%A2%E3%81%99%E3%82%8B%E8%A3%9C%E8%B6%B3%E8%AA%AC%E6%98%8E
http://www.tepco.co.jp/nu/material/files/g08061702.pdf#search='%E6%9F%8F%E5%B4%8E%E5%88%88%E7%BE%BD%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E6%89%80%E3%81%AB%E3%81%8A%E3%81%91%E3%82%8B%E5%9F%BA%E6%BA%96%E5%9C%B0%E9%9C%87%E5%8B%95%E3%81%AE%E7%AD%96%E5%AE%9A%E3%81%AB%E9%96%A2%E3%81%99%E3%82%8B%E8%A3%9C%E8%B6%B3%E8%AA%AC%E6%98%8E
http://www.tepco.co.jp/nu/material/files/g08061702.pdf#search='%E6%9F%8F%E5%B4%8E%E5%88%88%E7%BE%BD%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E6%89%80%E3%81%AB%E3%81%8A%E3%81%91%E3%82%8B%E5%9F%BA%E6%BA%96%E5%9C%B0%E9%9C%87%E5%8B%95%E3%81%AE%E7%AD%96%E5%AE%9A%E3%81%AB%E9%96%A2%E3%81%99%E3%82%8B%E8%A3%9C%E8%B6%B3%E8%AA%AC%E6%98%8E
http://www.tepco.co.jp/nu/material/files/g08061702.pdf#search='%E6%9F%8F%E5%B4%8E%E5%88%88%E7%BE%BD%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E6%89%80%E3%81%AB%E3%81%8A%E3%81%91%E3%82%8B%E5%9F%BA%E6%BA%96%E5%9C%B0%E9%9C%87%E5%8B%95%E3%81%AE%E7%AD%96%E5%AE%9A%E3%81%AB%E9%96%A2%E3%81%99%E3%82%8B%E8%A3%9C%E8%B6%B3%E8%AA%AC%E6%98%8E
http://www.tepco.co.jp/nu/material/files/g08061702.pdf#search='%E6%9F%8F%E5%B4%8E%E5%88%88%E7%BE%BD%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E6%89%80%E3%81%AB%E3%81%8A%E3%81%91%E3%82%8B%E5%9F%BA%E6%BA%96%E5%9C%B0%E9%9C%87%E5%8B%95%E3%81%AE%E7%AD%96%E5%AE%9A%E3%81%AB%E9%96%A2%E3%81%99%E3%82%8B%E8%A3%9C%E8%B6%B3%E8%AA%AC%E6%98%8E
http://www.tepco.co.jp/nu/material/files/g08061702.pdf#search='%E6%9F%8F%E5%B4%8E%E5%88%88%E7%BE%BD%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E6%89%80%E3%81%AB%E3%81%8A%E3%81%91%E3%82%8B%E5%9F%BA%E6%BA%96%E5%9C%B0%E9%9C%87%E5%8B%95%E3%81%AE%E7%AD%96%E5%AE%9A%E3%81%AB%E9%96%A2%E3%81%99%E3%82%8B%E8%A3%9C%E8%B6%B3%E8%AA%AC%E6%98%8E
http://www.tepco.co.jp/nu/material/files/g08061702.pdf#search='%E6%9F%8F%E5%B4%8E%E5%88%88%E7%BE%BD%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E6%89%80%E3%81%AB%E3%81%8A%E3%81%91%E3%82%8B%E5%9F%BA%E6%BA%96%E5%9C%B0%E9%9C%87%E5%8B%95%E3%81%AE%E7%AD%96%E5%AE%9A%E3%81%AB%E9%96%A2%E3%81%99%E3%82%8B%E8%A3%9C%E8%B6%B3%E8%AA%AC%E6%98%8E
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↓↓≢ ≤│₈ ◄Ⱡꜟ◑כ⅜ ⌂ ╕≢─ ₉≢№╡

⌐│ ─ ≢ ∆╢ ╩ ∕╣≤ ∂ ⌂ ◄Ⱡꜟ◑

∆╠√╙╩כ ≤⇔≡ ∆╙─≢№╢⁹ 

 

(2)  ☻Ɑ◒♩ꜟ⌐ ≠ↄ ─  

☻Ɑ◒♩ꜟ⌐ ≠ↄ │ ≢─ ≢ ╢⌂╠ 0.02

0.09 0.13 0.3 0.6 ≢─ ₈M7.5 20.15km₉₈M7.2 

16.51 km₉⌂≥≤ ⇔√ ≢─ ─ ⅝↕─ ╩ ╘ ⱪ꜡♇♩

⇔ ∕╣╩≈⌂→√ ╣ ╩ ↄ ≢№╢⁹ⱪ꜡♇♩⇔√ⱳ▬fi♩╩₈◖fi♩

≥ⱳ▬fi♩₉ꜟכ꜡ ℮⁹ 
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  ⌐≈™≡ 26 4 23   

https://www.nsr.go.jp/data/000035712.pdf   

https://www.nsr.go.jp/data/000035713.pdf  

 

 

https://www.nsr.go.jp/data/000035712.pdf
https://www.nsr.go.jp/data/000035713.pdf
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₈ ⌐⅔↑╢ ☻Ɑ◒♩ꜟ ⌐≈™≡₉ 
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↓─╟℮⌐ ☻Ɑ◒♩ꜟ⌐ ≠ↄ │ √≤ⅎ┌ ⱴ◓♬♅ꜙכ♪M6

Xeq78 M7 Xeq20 ⌂≥⌐ ↑ M7 Xeq20 ─ ≢

0.6 ─ ≢ ∕─ ─ ☻Ɑ◒♩ꜟ⅜≥╣∞↑─ ⅝↕⌐⌂╢⅛─

╩ ⇔ ↔≤⌐ ⇔√╙─╩ⱪ꜡♇♩⇔≡ ∆╢⁹ 

 

(3)  ☻Ɑ◒♩ꜟ⌐ ≠ↄ ─  

☻Ɑ◒♩ꜟ⌐ ≠ↄ ⌐│ ™ↄ≈⅛─ ⅜№╢⁹ 

⅛≈≡│ ⌐╟╢₈ ☻Ɑ◒♩ꜟ₉⅜ ™╠╣≡™√⁹↓─

☻Ɑ◒♩ꜟ≢│ ↕╣√ ─ ⅜╒╓◌Ᵽכ↕╣≡™≡ ╟╡

⌐ ⅎ╠╣≡™√⁹ 

≤↓╤⅜ ™╠╣≡™╢ ⅜ ⇔√₈

☻Ɑ◒♩ꜟ₉╛ 2002 ─ ☻Ɑ◒♩ꜟ≢│ ─ ╩ ╘

╢╙─⌐⌂∫≡™╢⁹∕─ ⌐╙ Zhao.et.al 2006 ─ ☻Ɑ◒♩ꜟ ⅜№

╢⁹ 

 

 ☻Ɑ◒♩ꜟ⌐ ≠ↄ ─  

(1)  ─ ⌐│ ⌂ ⅜ ℮ 

↔≤⌐ ╩ ⇔≡ ∆╢ ─ ⌐╟╡ ∆╢

│ ™∏╣⌐⇔≡╙ ─ ⅜ ≤⌂╢⁹ 

─ ─ ↕⅛╠ ⇔ ∕↓⅛╠∕─╕╕ ╩ ∆╢

⌐⇔≡╙ ─ ─ ⌐ ⅎ ─ ─ ↕╛

╩ ⇔√ ≢ ╩ ∆╢ ⌐⇔≡╙ ⌂ ≤™℮

⅛╠│ ╣╠╣⌂™⁹ 

│ ─ ↕≤ⱴ◓♬♅ꜙכ♪ ⱴ◓♬♅ꜙכ♪ ≤─

≢№╡ ☻Ɑ◒♩ꜟ⌐ ≠ↄ ≢│ ╕∏ ─ ↕⅛╠ⱴ◓♬♅ꜙ

╩♪כ ⌐╟∫≡ ╘╢⁹ ─ ↕⅛╠ⱴ◓♬♅ꜙכ♪╩ ↄ │

⌐ ⌐ ™╠╣╢↓≤│⌂ↄ⁸ ≡─ ≢⁸ ⅜ ™╠╣≡

™╢⁹ 

☻Ɑ◒♩ꜟ⌐ ≠ↄ ─ │⁸ ↕⅛╠ ⱴ◓♬♅

♪כꜙ ╩ ↄ↓≤≢№╡⁸ ⌐ ⅜ ™╠╣≡™╢─≢№╢⁹ 
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│ ─ ↕⅛╠ ─ⱴ◓♬♅ꜙכ♪╩ ∆╢ ≢№╢⅜ ↓─

⌐│ ⌂ ⅜№╢ ≢№╡ ↓╣╩ ⇔√

⌂╢ ⌐ ⅞⌂™≤⇔≡™╢⁹∕─ │ ╘≡ ⅝⌂ ⅜№╢≤™℮↓

≤⌐╒⅛⌂╠⌂™⁹ ⅜ ∕─ ╩ ∆ ≢№╢⁹ 

 

 ↓─ │ ⅜ ─ ↕≢№╡ ⅜ⱴ◓♬♅ꜙכ♪≢№╡ ─

⅜ ≢№╢⁹↓─ ╩ ╣┌ ∂ ─ ↕≢№∫≡╙ ╩ ⅎ

╢ ⅜ ⇔≡™√↓≤ ⱴ◓♬♅ꜙכ♪≢ ╢ ⅜ ⌐

⇔≡™√↓≤⅜╦⅛╢⁹ⱴ◓♬♅ꜙכ♪ │ ◄Ⱡꜟ◑כ≢ ≢№╡

│ ≤╪≢╙⌂ↄ ⅝⌂ ╩⅛⅛ⅎ≡™√↓≤⅜╦⅛╢⁹╕√⁸

⅛∏╦⁸│♃כ♦√∫⌂≥≥╙─ ─ ⌐╟╢╙─≢⇔⅛⌂™⁹⇔√⅜∫

≡⁸ ⅛╠─ ─⅛™ ╩≤∫≡╙⁸∕╣╩ ⅎ╢ ⅜ ∆╢ │⁸

≢⅝⌂™⁹ ∆╢╟℮⌐⁸ɨ≢ ╣┌⁸ ⌐ ─⅛™ ╩⁸ ⌐

⅜│╖ ╢꜠ⱬꜟ≢№╢ ɨ≤⇔≡╙ ⅜♃כ♦ ≤ ⌂™─≢⁸∕↓

╕≢ ⇔≡™⌂™ │ ⅝™ ⁸∕─ ─ ╩ ⌂ↄ≤╙ ≤≤

╢↓≤⅜ ≢№╢⁹ 

↓─ ⁸│♃כ♦√∫⌂≥≥╙─ ─ ₈ ⅛╠

∆╢ ─ ≤ ⌐≈™≡₉ ─≤⅔╡≢№╢⁹ 
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 ↓─ ─ủ│ ─ ↕≢№╡⁸ừ│ ─ ↕≢№╢⁹ 

╩ ╣┌ 

ᵑ  ─ ─ ↕  

─ ─ ↕  

ᵒ  ─ ─ ↕  

─ ─ ↕  

ᵓ  ─ ─ ↕  

─ ─ ↕  

≤⌂∫≡™╢⁹↓↓⅛╠⁸ ─℮∟⁸ ≢│⁸ ─ ─ ↕╩

ⅎ╢ ↕─ ∞∫√↓≤⅜ ⅛╢⁹ ∆╢⌐⁸ ─ ─ ↕⅛╠⁸

⅜ ↓∫√≤⅝─ ─ ↕⅜≥╣∞↑⌐⌂╢⅛│⁸ ⌐│ ⅛╡
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ⅎ∏⁸ ─ ─ ↕╩ ∆╢⌂╠⁸ ─ ─ ↕╩ ⌂ↄ≤╙

─╟℮⌐⅔╟∕ ⌐∆╢↓≤⅜ ⌂─≢№╢

─ ≤™℮═⅝≢№╡⁸ ⌂ↄ≤╙⁸ ─ ↕╟╡╙ ─

↕⅜ ™ ⅜№╢↓≤╩ ⌐ ─ ╩ ↄ ⅜№╢↓≤│

╠⅛≢№╢⁹ 

⌂⅔⁸↓─ ⌐≈™≡⁸ ╩ ™√ ⅜⁸₈ ─ ⅜

⌐ ≤⌂∫≡№╠╦╣√ ↕⅜⁸ ─ ↕≢∆⁹ ─ │⅛⌂

╡ ≢⇔╞℮⅛╠⁸ ─ ─ ╩ ⌐№╠╦╣√ ─ ↕≢

↕∑╢─│⁸⅛⌂╡⅔⅔↨∫┐⌂ ≢∆₉ ₈ ₉  

 ≤ ═≡™╢⁹ 

 

 ↓─ ─ │⁸≥↓─ ≢╙⁸™╕∞⌐╒≤╪≥ ─ ╙

⌂↕╣≡™⌂™⁹ 

 

(2)   ☻Ɑ◒♩ꜟ╙ 2002 ─ ☻Ɑ◒♩ꜟ╙ ╩ ╘╢╙

─ 

 ☻Ɑ◒♩ꜟ╙ 2002 ─ ☻Ɑ◒♩ꜟ╙ ⌐│ כ♦∂

♃⌐ ≠ↄ ─ ≢№╢⅜⁸∕─ ≤⌂╢ ↕╣√ │╦∏⅛

⌂╙─⌐ ⅞∏ ⇔√⅜∫≡ ↓╣⌐╟∫≡ ─ ─ ╩ ╢↓≤│

≢№╢⁹ 

╕√ ☻Ɑ◒♩ꜟ╙ 2002 ─ ☻Ɑ◒♩ꜟ╙ ₈ ─

╩ ⌐ ₉⇔╟℮≤⇔√╙─≢№╢⁹ ☻Ɑ◒♩ꜟ⌐≈™≡ ↓╣╩

╘√ │ ─╟℮⌐ ∆╢⁹ 
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₈ ⌐⅔↑╢ ☻Ɑ◒♩ꜟ ⌐≈™≡₉ 

 ☻Ɑ◒♩ꜟ ─ ☻Ɑ◒♩ꜟ⌐ ≠ↄ ╙⁸ ╦╣≡™╢╙─

│⁸ ≡ ╩ ╘╢ ≢№╢⁹ 

 

(3)  ☻Ɑ◒♩ꜟ⌐ ≠ↄ ─ ⅛╠─⅛™ ─  

↓─╟℮⌐ ☻Ɑ◒♩ꜟ⌐ ≠ↄ │ ─ ☻Ɑ◒♩ꜟ╩ ⅝

⌐ ╩ ╘╢ ≢№╢⁹↓╣╩ ─ ⌐ ™╢─≢№╣┌

⅛╠≥╣∞↑⅛™ ⇔ ≥↓╕≢─ ⌐⌂╢⅛╩ ⅎ╢ ⅜№╢⁹∕

╣╩ ⌐⇔⌂™⌂╠ ⌂ ─ │≢⅝⌂™│∏∞⅛╠≢№╢⁹

⅛╠─⅛™ │ ☻Ɑ◒♩ꜟ⌐ ≠ↄ ─ ≤™℮↓≤≤⌂╢⁹

≢│ ⅛╠ ≥╣∞↑⅛™ ⇔√ ≤⌂╡℮╢─⅛⁹ 
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₈ ⌐⅔↑╢ ☻Ɑ◒♩ꜟ ⌐≈™≡₉ 

 

 

↓─ │ ₈ ─ ⌐╟╢ ₉─ ≢ ☻Ɑ◒♩ꜟ≢
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⇔√ ≤ ─ ≢─ ─ ╩ ∆╙─≢№╢⁹⇔√⅜∫≡⁸

↓─ │⁸ ☻Ɑ◒♩ꜟ╩ ─♃כ♦╢⌂≥≥╙√™ ╩ ∆ ≢│⌂™⁹№

ↄ╕≢╙⁸ ─ ─ ≢⁸ ☻Ɑ◒♩ꜟ╩ ⇔√╙─≢

№╢⁹ ≡ ⅛╢≤⅔╡⁸ │♃כ♦≡⇔ ☻Ɑ◒♩ꜟ≤ ⇔≡│™⌂™⁹

╙⇔⁸ ─ ⁸⅜♃כ♦─ ☻Ɑ◒♩ꜟ─ ≤ ∆╢⌂╠⁸

≡─ │⁸ ─ ─≤↓╤─ ─ ⌐ ┬⁹⇔⅛⇔⁸ ⌐│⁸

⁸⅜♃כ♦─ ∆╢↓≤⌂ↄ⁸┌╠↑≡ ∆╢⁹ ∆╢⌐⁸ ─ ─

│⁸ ╘≡Ᵽꜝ♠◐⅜ ⅝™≤™℮↓≤⅜ ⅛╢─≢№╢⁹ ≢ ╣┌⁸

╙∫≤╙ ⅝™ ╙∫≤╙ ⌐№╢ ♃כ♦ ≤╙∫≤╙ ↕™ ╙∫≤╙

⌐№╢ ♃כ♦ ─ │⁸⅔⅔╗⌡ ≤⌂∫≡™╢⁹ 

│ ≤⌂∫≡⅔╡ ≤ ─ ╩ ⇔≡™╢⁹ ≢│

∕─ ─ ─ ⅜≥↓⌐⌂╢⅛╩ ≢ ⇔≡™╢⁹ │

≢№╢⁹ ⅛╣≡™╢ ⅜ ⌐ ⇔≡ ⇔√ ─ ☻

Ɑ◒♩ꜟ≢─ ─ ≤⌂╢⅛─ ≢№╡ ⌐ ⌂ ≢

─ ─ ≤⌂∫≡™≡ ⌐│ ⌐ ∆╢╙─╙ ∆╢⁹ 

 ↓╣╩ ─ ⌐ ™╢─≢№╣┌ ╕∏│ ↕╣√ ─

│≤╠⌂↑╣┌⌂╠⌂™⁹ ─ ─ ─ ⅜∕─ ≢№╡ ∕

─ │ ≢ ─ ≤⌂∫≡™╢⁹ 

 ⇔⅛⇔⌂⅜╠ ─ ≢│ ↓╣╠─ ⌐≈™≡│ ↄ ↕╣

≡™⌂™⁹ 
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(4)  ─Ᵽꜝ♠◐─  

 

─ ─Ᵽꜝ♠◐─ ╩ ╢─⅜ ɨ ≢№╢⁹ ─ ─

⌐│ ɨ≤ ɨ─ ⅜ ↕╣≡™╢⁹ 

≤│ ─Ᵽꜝ♠◐╩ ╢ ≤⌂╢╙─≢№╡ ≤ ≤─

╩ ⇔ ∕╣╩ ⇔√ ─♃כ♦╩ ≢ ╡ √⇔♩כꜟ╩╣⧵

≢№╢⁹ 
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│ ≤™℮ ↄ ╠╣╢ ─ ≢№╢⁹ ─Ᵽꜝ♠◐─

⌐│ ™╤™╤⌂╙─⅜№╢⅜ ₈ ₉│∕─ ─╙─≢№╢⁹

≤ ─ ─Ᵽꜝ♠◐ ⅜ ∏ ≢№╢≤╕≢│ ⅎ⌂™⅜

Ᵽꜝ♠◐─ │ ⌐∕℮ ╦⌂™⁹∟⌂╖⌐ │₈ ₉≤⌂∫

≡™╢↓≤⌐│ ⅜ ≢№╢⁹ ─ ≤ ─ ─Ᵽꜝ♠◐│

≢ ╢≤ ⌐ ™╙─≤⌂╢≤™℮↓≤≢№╢⁹ ≢№╢

≤∆╣┌ ɨ╩ ⅎ╢╙─│ ɨ╩ ⅎ╢╙─╙ №╡

ɨ╩ ⅎ╢╙─╙⌂⅔╙ ─ №╢↓≤≤⌂╢⁹

ɨ╩≤∫√≤⇔≡╙ ─ ─℮∟ │ ɨ╙ ⅎ╢─≢№╢⁹ 
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╩ ╣┌ ɨ─ │ ╒╓ ⌐ ™≤ ╢↓≤⅜≢⅝╢⁹ ɨ╩ ⅎ

╢ ╙ №╢─≢ ∕╙∕╙ ɨ ─ ╩ ∆╢─≢│ ∆╢⁹

ɨ≢╙ ⌂⅔ ⌂╠ ɨ╩ ⅎ╢╙─╙ 2.3 №╢↓≤≤⌂╢─≢

─ ≢№╢↓≤╩ ⅎ╣┌ ∕╣≢╙ ∆╢≤ ⅎ╢═⅝≢

ɨ ╙⇔ↄ│∕╣ │ ⅎ╢═⅝≤™℮↓≤≤⌂╢⁹ ɨ│╒╓ ⌐

™ ≤ ─ ─ ⌐ ™ ≢№╢⁹╕√ ɨ≢ ⌐ ™ ≤

╢↓≤⅜≢⅝╢⅜ ∑╘≡╒╓ ≢№╢ │≤╢═⅝≢№╡ ╕√

╩ ⅎ╣┌∕╣≢│⌂⅔╙ ⇔ ─ ╙⇔ↄ│∕╣ ╩

ⅎ╢ ⅜№╢⁹∆╢≤ ⌂ↄ≤╙ ─ │≤╢═⅝≤™℮ ≤⌂╢⁹ 

 

( 5)  ☻Ɑ◒♩ꜟ⌐⅔↑╢  

⁸™ↄ≈⅛─ ≢⁸ ☻Ɑ◒♩ꜟ ─

╩ ≤⇔⁸ ─☻Ɑ◒♩ꜟ─Ᵽꜝ♠◐⅜∕─╕╕

≢─ ─Ᵽꜝ♠◐≤│⌂╠⌂™≤ ↕╣╢↓≤⅜№╢⁹⇔⅛⇔⁸

─Ᵽꜝ♠◐⅜ ∂╢ ⅝⌂ │⁸ ─Ᵽꜝ♠◐≢№╡⁸ │╕↕

⇔ↄ ─ ≢№╢─≢⁸ ≤⌂╢ ∕╣∙╣─ ─Ᵽꜝ♠◐⅜∕─
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≤⌂╢⁹√≤ⅎ┌ ─ ╛ ╡│⁸ ⌐╟∫≡ ⌂╢⇔⁸ ╩

╗ ─ ─ ╙⁸ ⌐╟∫≡ ⌂╢⁹ ╩ ∆╢ │⁸

≢⁸≤╡╦↑╕∞ ⇔√ ™⌂⅜♃כ♦ ─ │⁸ ⌐ ↓∫

≡╖⌂↑╣┌ ⅛╠⌂™╙─≢№╢⁹↓─ │⁸ ─ ≢│⌂ↄ⁸

─ ≢№╢⁹ ─ ≤⇔≡⁸√≤ⅎ┌ ─╟℮⌐⁸

⅜ ∆╢ ≢№╣┌⁸ ⌐ ─꜠ⱬꜟ│ ↕ↄ⌂╢⅜⁸∕╣≢╙

⌐│ ⅝⌂Ᵽꜝ♠◐⅜ ╘╠╣╢⁹∕╣╩ ⇔√─⅜⁸ ≢

─ ─ ≢№╢⁹ 

 

∕↓≢⁸ │⁸ ≢─ ≢№╡⁸∕─ ╩╙≤⌐⁸ ─

╟℮⌂ ─ ☻Ɑ◒♩ꜟ≤─ ╩ ╘√ ╩ ╘╢↓≤⅜

≤⌂╢⁹∕↓≢⁸ ≢⁸ ─☻Ɑ◒♩ꜟ─Ᵽꜝ♠◐─

╩ ╣┌⁸ ≢─ ⅝√ ─ ─Ᵽꜝ♠◐─ ─ ─

╩ ╢↓≤⅜≢⅝╢⁹™∏╣⌐⇔≡╙⁸ │ ─╟℮⌂ ⅜

∆╢ ≢│⌂™⅛╠⁸Ᵽꜝ♠◐─ ─ │⁸

─ ╩ ⅝ↄ ╢↓≤⅜ ≤ ⅎ╠╣╢⁹ ─ ╩ ⅎ╢⌂╠⁸ ⌂

ↄ≤╙ ≢─ ≢─ ─ ╩ ╢═⅝≢№╢⁹╕√⁸ ⅜♃כ♦

⌂™↓≤⅛╠∆╣┌⁸∕╣≢╙ ╠⌂™⅛╠⁸∕╣╩ ⅝ↄ ╢ ≤ ∆╢

↓≤╙ ╘╠╣╢⁹ ∆╢ ≢─ ⅛╠∆╣┌⁸↓─ ─ │√⅛
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∞⅛ ɨ ≢⇔⅛⌂™≤ ╦╣╢⅛╠⁸ ⌂ↄ≤╙⁸∕─ ─ ─ │≤

╢↓≤⅜ ≢№╢⁹ 

∕↓≢⁸ ⅜ ≢ ⇔≡™╢ ╩ ⇔⁸∕↓⅛

╠ ≤ ─⁸ ─ ☻Ɑ◒♩ꜟ≤ ⌐╟╡ ╘

╠╣√ ☻Ɑ◒♩ꜟ≤─ ╩ ∆ ╩⁸™╕∞ ⇔⌂™⌂╠ ─ ⁸

↕╣╢╟℮ ╘╢⁹ 

 

  

⇔√╟℮⌐ ₈ ─ ₉ ⌐⅔™≡╙ ₈ ⇔√

↔≤⌐ ⅛↕╩ ⇔≡ ☻Ɑ◒♩ꜟ⌐ ≠ↄ ┘ ⸗♦

ꜟ╩ ™√ ⌐╟╢ ╩₉∆╢╟℮ ╘╠╣≡™╢⁹↓↓≢│

☻Ɑ◒♩ꜟ⌐ ≠ↄ ⌐⅔™≡╙ ⅛↕╩ ⇔⌂↑╣┌⌂╠⌂™↓≤⅜

─ ≢ ↕╣≡™╢⁹⇔⅛⇔ ☻Ɑ◒♩ꜟ⌐ ≠ↄ │ ─

─ ≢ ↕╣≡™╢⅜ ↓─ │ ─ ⌐╟╢

─ ≢╙ ∕─ ─ ≢╙ ╩ ╘╢⌐ ⅞⌂™ ≢№╢⁹ 

∕╙∕╙ ⅛╠─⅛™ ╩₈ ⅛↕₉≤ ┬↓≤ ╡≢№╢⁹

╩ ─ ⅜ ⅎ╢↓≤│ ⇔≡ ⅛⌂↓≤≢│⌂™⁹ ↓╢

─ ⅜ ╩ ⌐ ⅎ╢⁹⇔√⅜∫≡ ⌐ ⅛╠─⅛™ ≢⇔⅛

⌂™╙─╩₈ ⅛↕₉≤ ┬─│ ≢│⌂ↄ⁸ ⌐ ─ ≢№╢

↓≤╩ ⅎ╣┌ ╕∏ ╩ ∫≡ ╩⇔╟℮≤∆╢↓≤ ↄ─

╡≢№∫≡ ╟╡ ≢│⌂™ │≥╣ↄ╠™⅛╩ ⅎ╢═⅝

≢№╢⁹ 

╙∫≤╙ ╙ ╙ ⅛╠─⅛™ ╩₈ ⅛↕₉≤│

╓℮≤⇔≡™╢╦↑≢│⌂™⁹ ⅜ ⌐│ ≢⇔⅛⌂™↓≤╩ ⌐

╡≈≈ ⅛╠─⅛™ ≤™℮ ╩ ╤℮≤∑∏ ⇔≡™╢⁹↓─

⅛╠─⅛™ ╩ ⅛↕─ ≤ ┬≤⇔≡╙ ↓─ ⌐≈™≡ ≥─

≢╙ ↓─ ≢⇔⅛⌂™↓≤⅛╠ↄ╢ ⅛↕╩ ⇔≡™⌂™⁹╙≤

╙≤ ≢№╢↓≤⅛╠∆╣┌ ≢│ ⌐ ∕─ ⅛↕ │

∏ ⇔⌂↑╣┌⌂╠⌂™⁹ ≢╙₈ ⅛↕─ ₉⅜ ↕╣

↓╣⅜Ᵽ♇◒ⱨ▫♇♩↕╣╢↓≤⌐⌂∫√─≢№╢⅛╠ ─ ≢
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─ ⇔⅜⌂↕╣⌂↑╣┌⌂╠⌂™⁹⇔⅛⇔⌂⅜╠ ↓─ ─ │ ╙

╙ ╩ ╘ ╪≢⇔╕∫≡™╢⁹⇔⅛⇔ ∕╣⅜ ╡≢№╢↓≤│

⇔╟℮─⌂™ ≢№╢⁹ 

√∞⇔ ╙⇔ ⌐ ☻Ɑ◒♩ꜟ⌐ ≠ↄ ≢╙ ⅛↕─ ╩∆╢≤⇔

≡╙ ∕─ ⅛↕─ │ ⇔∫⅛╡≤⇔√ ╩╙∫≡ ╦⌂↑╣┌⌂╠⌂

™⁹ ∫≡╙ ₈№╢ ⅝╘⌐≤∫≡⅔↑┌ ∕╣≢ ⅛↕╩ ⇔√₉

⌂≥≤∆╢╟℮⌂™™ ⌂ ⌐╟╢╦↑⌐│™⅛⌂™⁹№╢™│ ⅝╘

⌐≤╢⌂≥≤™℮ ⅔ ╩ ∆╟℮⌂↓≤≢│ ╠⌂™⁹ ⌐ ⌂ↄ≤╙

⅛╠≥╣∞↑─⅛™ ╕≢ ∆═⅝⅛ ─ ─⅛™ │

≥╣∞↑⅛ ∕╣╩╙ ⅎ╢╙─╩≥↓╕≢ ∆═⅝⅛ ∆⌂╦∟ ɨ╕≢

∆═⅝⅛ ≤™℮ ⅛╠ ─ ╩ ╦⌂↑╣┌⌂╠⌂™⁹↓─

ɨ╕≢ ∆═⅝⅛│ ─ ⌐⅔™≡╙ ⅎ╠╣⌂↑╣┌⌂╠⌂™⁹

∕─≤⅝─ ⅛↕─ │ ⅜ ℮╟℮⌂₈ ⅜ ⌐╙

─⌂™↓≤₉╩ ∆╢╟℮⌐ ⅜ ⌐╙ ⇔√ ☻Ɑ◒

♩ꜟ╩│╖ ∆ ⅜⌂™╟℮⌂ ∆═≡─ ⅎ╠╣╢ ה ╩ ∆╢

╟℮⌂╙─≤⇔⌂↑╣┌⌂╠⌂™≢№╢⁹ 

 

 ─≤⅔╡ ─℮∟ ₈ ☻Ɑ◒♩ꜟ⌐ ≠ↄ ₉│

─ ⌐⅔↑╢ ≢╙ ⌂ ⅜№╢↓≤⅜ ╠

⅛≢№╡ ∕─ ─ ─ ╙ ─ ╩ ╘╢⌐ ⅞⌂™

≢№∫≡ ⇔⅛╙∕─ ⅛╠─⅛™ │ ⌂╙─≢№╢↓≤⅜ ╠⅛≢

№╢⁹⇔⅛╢⌐ │ ↓─ ⅛╠─⅛™ ╩ ∑∏ ╩

⇔≡™╢⁹∕─↓≤─╖≢ ∆≢⌐ ─ ∆╢ ⅜ ╘≡ ≢

№╢↓≤│ ╠⅛≢№╢⁹ 

 

 ⸗♦ꜟ╩ ™√ ⌐≈™≡ 

 ⸗♦ꜟ╩ ™√ ≤│ 

↕╣≡™╢ ⱷ◌♬☼ⱶ│ ⌐ ≤™℮ ⅜

∆╢ ⅜№╡ ∕─№╢ ⅛╠ ⅜ ╕╡ ∕╣⅜ ⇔

≡ ₁ ⅜ ⌐ ∫≡ ⇔≡™⅝ ─√┘⌐ ╩ ↕∑≡™ↄ
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─ │ ≢│⌂ↄ ▪☻║ꜞ♥▫≤™℮ ⇔√ ≢│ ⅝

⌂ ╖─ ⅜№∫≡ ∕↓≢│╟╡ ⅝⌂ ⅜ ∆╢ ≤™℮╙─≢№

╢⁹ 

⸗♦ꜟ╩ ™√ ≤│ ─ ─ ≈≢№╡ ─

ⱷ◌♬☼ⱶ⌐ ≠⅝ ╩ ⌐ ↑ ╩ ╘≡ ∕↓

⅛╠ ⅜ ⇔≡™⅝ ─ ⌐ ℮ ╩ ⇔≡ ∕╣╠⅜

╕≢ ∆╢ ⌐≥─╟℮⌐ ∆╢⅛╩ ⇔ ↓╣╠ ⅛╠─ ╩

∆═≡ ⌡ ╦∑≡ ─ ╩ ↄ ≢№╢⁹ 

 

╕≢─ ─ ≢≥─╟℮⌐ ∆╢⅛─ fiכꜞ◓╩ ≤ ℮⁹

fiכꜞ◓ ⌐│ ↄ─ ⌐ ⅝√ ─ ─ ╩∕─╕╕∆═

≡─ ⌐№≡│╘≡ ╩ ∆╢₈ fiכꜞ◓ ₉≤ ↄ⌐

⌂ ⅜⌂™≤⅝⌐ ⌂≥⌐╟∫≡ ↄ₈ fiכꜞ◓ ₉

≤⅜№╢⁹ 

 

 

ₐ ─ ╣╩ ∆╢ₑ  

 

fiכꜞ◓  ─ ⅛↕ ⅜ ↕╣≡™⌂™ 

╕∏ ⅛╠ ╕≢─ ─ ─ fiכꜞ◓╢№≢ ─

⅛↕ ⌐≈™≡ ⌐╖╢↓≤≤∆╢⁹ 
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∆≢⌐ ═√╟℮⌐ fiכꜞ◓ ⌐│ fiכꜞ◓ ≤ כꜞ◓

fi ≤⅜№╢ ∕─╒⅛⌐ ⌐│ fiכꜞ◓

⌐│ ─ ╩ ╖ ╦∑√Ɫ▬Ⱪꜞ♇♪ ⅜№╢ ⁹ fiכꜞ◓

│ ─ ⌐ ⇔√ ─ ╩∕─╕╕◓ꜞ

fiכ ≤⇔≡ ™╢ ≢№╢⅜ ⌂ ─ ⅜⌂™ ⌐│ ⅎ⌂™⁹

∕─ ⌐│ fiכꜞ◓ ╩ ™╢╒⅛⌐⌂™⁹ 

 

↓─ ╩ ≢ ™╠╣√╙─≢ ∆╢≤ ─≤⅔╡≢№╢⁹ 

 

0.05 0.1 0.5 1

1000

2000

3000
 S1
 S2
 SS-DH

, sec

, 
g

a
l

 ⸗♦ꜟ
 SS

⁷⁷ GF
 SS

⁷⁷ GF

 

⅜ fiכꜞ◓  ⅜ fiכꜞ◓  

 

↓─ fiכꜞ◓ ≢│ ≤⇔≡ ⌐⌂╢═ↄ ™ ╩

┬─≢№╢⅜ ⌂ │⌂⅛⌂⅛⌂ↄ ╣√ ≢─ ╩ ┬─

⅜ ≢№╢⁹∕℮∆╢≤ ≥℮⇔≡╙ ─ ≤│ ™ ∫≡⇔╕℮⁹↓

↓≢ ─ ∏╢─│ ╕⌠⅛╣∏ ⌂⅔⅛≈∕─ ─ │ ≢№

╢⁹ 

∕↓≢ fiכꜞ◓ ╙ ™╢─≢№╢⅜ ∕─ fiכꜞ◓ ╙

fiכꜞ◓ ≤ ⅝ↄ ℮↓≤⅛╠ ╠⅛⌂╟℮⌐ fiכꜞ◓

⌐╙ ⅝⌂ ⅛↕ ⅜№╢↓≤≤⌂╢⁹ 

≢│ fiכꜞ◓ ⌐│≥╣╒≥─ ⅜№╢─⅛⁹ ≢ ∂
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─ ☻Ɑ◒♩ꜟ≢№╢─⌐ fiכꜞ◓ ⌐╟╢ ≤ ◓ꜞ

fiכ ⌐╟╢ ≤⅜ ⅝ↄ ™ ∫≡™╢↓≤⅜ ╠⅛≢№╢⁹ ─⅛™

│ ≤⌂∫≡™╢⁹⇔√⅜∫≡ ⌂ↄ≤╙ ↓─ ─ │

fiכꜞ◓ ⌐ ∆╢╙─≤ ⌂↑╣┌⌂╠⌂™⁹ 

╕√ fiכꜞ◓ ─ ⅜≥╣∞↑№╢⅛╙ ↕╣⌂↑

╣┌⌂╠⌂™⁹ ⌐ ⌐╟╣┌ fiכꜞ◓ ─ ⅜ כꜞ◓

fi ╟╡ ⌐⅔™≡ ≤⌂∫≡™╢↓≤⅜ ≤↕╣⌂↑╣┌⌂╠⌂™⁹

⌐≤∫≡ ⌂ ≢№╢ ⅜ ⌐ ↕╣╢⌂╠

fiכꜞ◓ ⌐╟∫≡ ™√ ≢│ ─ ⅜ ↕╣⌂ↄ⌂╢⅔∕

╣⅜ ∂≡⇔╕℮⁹ 

fiכꜞ◓₈ ₉⌐│ ╘≡ ⅝⌂ ⅛↕ ⅜№╢⁹⇔⅛⇔ ₈

⅛↕─ ₉≤⇔≡ ≥↓─ ≢╙ fiכꜞ◓ ─ ⅛↕│ ↕╣≡™

⌂™⁹↓─ ∞↑╩≤∫≡╙ ⅜ ∫≡™╢ │ ╠⅛⌂

⅜№╢≤™℮↓≤⌐⌂╢⁹╙∫≤╙ ─ ─

≢╙ fiכꜞ◓ ─₈ ⅛↕₉│ ╡ →╠╣≡™⌂™⁹

⅜ fiכꜞ◓⅝═╢╣ ─ ⌐≈™≡ ╣╟℮≤⇔⌂™─≢№

╢⅜ ↓↓⌐│ ╠⅛⌂ ─ ⅜ ⇔ ⅛╣√ │ ⌂∆═⅝

⅛↕ ─ ╩↕╣≡™⌂™ ⌂╙─≤⌂∫≡™╢⁹ 

─≥─ ⌐⅔™≡╙⁸ fiכꜞ◓⁸│ ⌐ ⅜

№╢↓≤ ╩ ⇔≡ ╘╟℮≤⇔⌂™⁹⇔⅛⇔⁸ כꜞ◓╢№≢

fi ⌐ ⅜№╢↓≤│⁸ ╙ ⇔╟℮─⌂™ ≢№╢⁹╕∏╙∫≡⁸

fiכꜞ◓⁸│ ⌐ ⅜№╢↓≤╩ ∆╢─⅛ ╘╢─⅛╩ ╠⅛⌐⇔⁸

─ ╩ ≢⅝⌂™⌂╠⁸∕╣⅜≥─ №╢─⅛╙ ╠⅛⌐∆╢↓≤⅜

fiכꜞ◓⁸⇔╙⁹╢№≢ ⌐ ⅜⌂™≤ ∆╢⌂╠⁸ ⌐♃כ♦─

╟∫≡ ∆╢↓≤╙ ≢№╢⁹ fiכꜞ◓ ⌐╙⁸ fiכꜞ◓

⌐╙ ⅜ ⇔⌂™⌂╠⁸ │ ≈≢№∫≡ fiכꜞ◓─ │ ≈⇔⅛

⌂™│∏⌂─⌐⁸⌂− ⅜ ™ ℮↓≤⅜№╢⅛╙ ⅜ ≢№╢⁹™⅛⌐

⌂ ≢№∫≡╙⁸ ⅛╠ →╢↓≤│ ↕╣⌂™⁹ 
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 ꜠◦Ⱨ⌐≈™≡ 

(1)  ꜠◦Ⱨ 

⸗♦ꜟ⌐╟╢ ⌐ ⇔≡│ ∆╢ ╩ ⇔ ∕─

╛ ◦♫ꜞ○╩ ∆╢ ⅜№╢⁹⇔⅛⇔⌂⅜╠ ∕─ ⌐ ⇔≡│

⌐ ⇔┌╠≈⅝─ ⅝⌂╙─≤⌂╡⅜∟≢№∫√⁹∕↓≢ ⸗♦ꜟ ⌐

⇔≡─ ╩ ⇔≢╙ ↕ↄ∆╢√╘⌐ ╠⌐╟

∫≡ ↕╣√╙─⅜₈ ꜠◦Ⱨ₉≤ ┌╣╢ ◦♫ꜞ○

─ ⱴ♬ꜙ▪ꜟ≢№╢⁹ 

₈ ₉ 

http://www.dpri.kyoto - u.ac.jp/nenpo/no47/47a0/a47a0t02 - 2.pdf#search='%

E5%BC%B7%E9%9C%87%E5%8B%95%E4%BA%88%E6%B8%AC%E3%83%AC%E3%82%B7%E3%83%94'  

 

⌂⅔ ⌐╟∫≡│ ⌐╟╢₈ ╩ ⇔√ ─

₈꜠◦Ⱨ₉ ₉ 

http://www.jishin.go.jp/main/chousa/09_yosokuchizu/g_furoku3.pdf  

⅜ ™≡™╠╣≡™╢ ╙№╢⅜ ⌂ ⅎ ⌐⅔™≡│ ⌂╢ │⌂

™⁹ 

↓─ ꜠◦Ⱨ│ ─ ≈─ step ⅛╠⌂∫≡™╢⁹ 

 

   

 

 

Step1│ ╩ ↄ╙─≢№╢⁹ 

꜠◦Ⱨ≢│ ╩ ╙⇔ↄ│ ≤⇔≡ ∆╢─≢ │

↕× ≤⌂╢⁹ ⸗♦ꜟ╩ ™√ ─ │ ↓─ ─ ↕≤ ╩

╘╢↓≤≢№╢⁹↓─⸗♦ꜟ│ ╘≡ ⌂⸗♦ꜟ≢№╡ ⸗♦ꜟ ⌐ ⅝

http://www.dpri.kyoto-u.ac.jp/nenpo/no47/47a0/a47a0t02-2.pdf#search='%E5%BC%B7%E9%9C%87%E5%8B%95%E4%BA%88%E6%B8%AC%E3%83%AC%E3%82%B7%E3%83%94
http://www.dpri.kyoto-u.ac.jp/nenpo/no47/47a0/a47a0t02-2.pdf#search='%E5%BC%B7%E9%9C%87%E5%8B%95%E4%BA%88%E6%B8%AC%E3%83%AC%E3%82%B7%E3%83%94
http://www.jishin.go.jp/main/chousa/09_yosokuchizu/g_furoku3.pdf
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⌂ ⅜ ╕╣≡™╢⁹≥─ ≢╙ ™ ≢│ ─ ⌐ ™

╩ ⇔ ⅛╠│╖ ⇔≡ ⌐ ↄ │ ⇔⌂™⁹⇔⅛

⇔ ≢ ╠╣√╟℮⌐ ─ │ ─ ⁸∕─ ─

╖⌐ ⇔√ ─ ╩ ⅝ↄ│╖ ⇔≡™╢⁹∕╙∕╙⁸ │⁸№

╢ ─ ⅛╠ ⌐ ⅜ ⇔≡ ∆╢⁹∕─ ⌐╟╢

⅜⁸ ─ ⅛╠╕∫∆← ╤⇔√ ⌐ ╢≤⁸∕↓≢ ⌐├√∫≤

⇔⁸∕─ ╩ ⅎ≡│ │ ⇔⌂™≤™℮ │⁸№╕╡⌐ ⁸

⌂╙─≢№╢⁹ ─ ≤⇔≡╙ ⅜⁸∕─╟℮⌂↓≤⌐⌂╢│∏

╙⌂™⁹≥℮⇔≡ ─ ─ ⌐ ─Ᵽꜞ▪⅜№∫≡⁸∕╣ ⌐

─ │ ⇔⌂™─⅛⁹∕─ ╩ │ ╠⅛⌐∆╢↓≤⅜ ≢№╢⁹⇔

⅛⇔⁸ ⌂ↄ≤╙ ─ ⅜ ─ ─ ╩ ⅎ╢ ╩ ⅎ╢↓

≤⅜ ─ ≢│ ╘╠╣≡™╢⁹∕╣╩ ⇔≡ ⇔√ ⸗♦ꜟ│

╘≡ ⌂⸗♦ꜟ≤ ℮╒⅛⌂™⁹ 

↓─₈ ╩ ⅎ≡ ≢ ⌐ ┘╢ ⅜№╢ │ ≢⅝⌂

™₉≤─ ─ ⌐ ⇔≡⁸ ─≤↓╤⁸≥─ ⌐⅔™≡╙ ⅛

╠│ ─ ╙⌂↕╣≡™⌂™⁹ ⁸₈ ⌂ ╩⇔√⅛╠⁸ ╩ ⅎ

≡│ │ ⇔⌂™₉≤™℮∞↑≢№╢⁹⇔⅛⇔⁸ ⁸ ≢│⁸

╩ ⅝ↄ│╖ ⇔≡ ⅜ ┘≡™√─≢⁸↓╣≢│ ≤⌂∫≡™

⌂™─≢№╢⁹╕√⁸ ≢ ┘╢ │⁸ ⌐ ╩ ↕∑⌂™₈

╩ ∑∏ ∆╢ ₉≤≤╠ⅎ╢↓≤╙≢⅝╢⅛╠⁸↓─₈ ╩ ∑

∏ ∆╢ ₉╩ ↕∑╢ ≤─ ≤≤╠ⅎ╢↓≤╙≢⅝╢⁹⇔√⅜

∫≡⁸ ─ ╩ ⅝ↄ ⅎ≡ ≢ ⅜ ↄ │⁸ ─⇔╟

℮─⌂™ ⌂─≢№╢⁹ 

™ ≢│ ╟℮╛ↄ ⌐⌂∫≡ ─ ─ ⌐ ⅜

┘╢ ╩ ╘╢⌐ ∫≡™╢⁹⇔√⅜∫≡ ™ ≢№∫≡╙

⌐ ⅜ ┘╢↓≤│ ⅎ⌂↑╣┌⌂╠⌂™⁹ 

∕↓≢⁸ 7 ╩ ╣┌ ≢│⁸

─ ─ ↕╩ ⅝ↄ ⅎ≡ ─ │ ┘≡™√ ⁹ ─ │

ↄ ↄ ─ ─ ⌐∆⅞∏ ─ ↕⅜≥↓╕≢ ┘╢⅛⌐≈

™≡│ ⅝⌂ ⅛↕╩ ∆╢ ⅜№╢─≢№╢⁹ 
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⅜ ─⸗♦ꜟ ⅜ ─ ≤▪☻Ɑꜞ♥▫ ™ ⅜▪☻Ɑꜞ♥▫  

 ↓─ ⌐≈™≡⁸ │⁸ ╩ ⌐ ∫√ ⅛╠≤⇔≡⁸

≢ ⅜ ┘≡│™⌂™≤ ∆╢↓≤⅜ ™⁹⇔⅛⇔⁸ ≢ ↓⇔≡

∕─ ╩≤╠ⅎ≡⁸ ─ ─ ╩ ╢ ⌂≥─

│⁸ ∆╢╟℮⌐ ╕≢⌐│ ┌⌂™⇔⁸ ─

─ ⅛╠⇔≡⁸ ╩ ⅜ ∆╢ ⌐│⁸∕↓╕≢│ ⅛╠⌂™⁹

↓─╟℮⌂ ⌐╟∫≡ ─ ⅜ ⅛╢─│⁸ ↄ⌐ ⅜╢

─ ↄ─╖≢⇔⅛⌂™⁹∕↓≢⁸↕╠⌐ ⌂≥╙ ╦∑≡⁸ ─

─ ╩ ⇔╟℮≤∆╢╙──⁸ ╩ ⅛╠ ╩

⇔≡ ╢↓≤│⁸ ⌐│ ⌂─≢№╢⁹⇔√⅜∫≡⁸™⅛⌐ ╩

⇔≡╙⁸ ─ ≢│⁸ ⌐ ⅜╢ ─ ╩ ╢↓≤│≢⅝⌂™─≢

№╢⁹ 

╕√ ─ ─ │ ─ ↕⅛╠ ∆╢⁹

─ ↕⅜ ─ ↕≤ ╩ ⇔√ ⅜№╢≤

─ ↕╟╡ ↄ⌂╢ ╟╡ ™ │ ↕≤ ≤│ ⇔≡™╢≤

ⅎ╢ ∆⌂╦∟ │ ≤ ╢ ∕⇔≡ ↕⅜ ╩ ⅎ≡™╢

│ ╩ ≤⇔≡ ⇔ ↕∞↑⅜ ⅝ↄ⌂╢ ∆⌂╦∟

│ ≤ ╢≤™℮─⅜ ─ ≢№╢⁹ 

⇔⅛⇔ ─ ↕ ↕≤ ↕⅛╠ ↕⅜ ⅛╣╢ │

─ ⌂≥⅛╠ ∆╢⅜ ∕╙∕╙ ⅛∏╦⅜♃כ♦─
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╠⅛≥↓™⌂⅛⇔≢♃כ♦─≤╒ ↓─ ─ ↕─ ⌐╙ ⅝⌂

⅛↕⅜ ∆╢⁹ 

╕√⁸ │⁸ ╡─╙─≢│⌂™⁹ ⁸№╢™│

≤ ╡ ⇔ ↓╢ ≢№╡⁸ ─ ⅜ ⌐ ≤⇔≡╙⁸ ─

─ │ ⌐ ∆╢⁹∕╣∞↑─ │⁸ ≢≥

─╟℮⌐ ↕╣╢─⅛⁹ ≢ ↕╣√∕╣╕≢─ ⌐╟╢ │⁸

↓╢⁸ ─ ─ ╩ ⅎ≡⁸↕╠⌐ ⌐ ╪≢ ↕╣╢≤

╢─⅜ ≢№╡⁸ ⌂ↄ≤╙∕─ │ ≢⅝⌂™⁹∆⌂╦∟⁸

─ ╙⁸ ↓╢ ⅝⌂ ╩ ⅎ╢⌂╠⁸╛│╡ ≤ ╦↨

╢╩ ⌂™─≢№╢⁹ 

─ ↕≤ ⅜ ╕╣┌ │ ↕× ≢ ╕╢⅜ ─

│ ─ ≢╖╠╣╢╟℮⌐ ≢│⌂ↄ ▪☻Ɑ

ꜞ♥▫╙ ⌂╙─≢№╢⁹↓─ ⸗♦ꜟ ╘≡ ⇔√⸗♦ꜟ≢

⇔⅛⌂ↄ ∕↓⌐╙∆≢⌐ ⅝⌂ ─ ⅜№╢↓≤⌐⌂╢⁹ 

 

 ♩ⱷfiכ⸗  
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  2.1 ה  ─ 2001  ◓fiꜞכ◔☻─

 ⌂⅔ │⁸ ╠ ⅜ ⇔√ ≢─ ⁸ ─ ≢№╢⁹ 

 

Step2 │ ─ ⅛╠ ╩♩ⱷfiכ⸗ ↄ╙─

≢№╡ ─ ⌐╟∫≡ ⅛╣╢⁹∟⌂╖⌐ │™∏╣╙

─╙─≢№╢⁹ 

│ ≤╙⌐ ≤⌂∫≡™≡ ⅝⌂ ⅜ 10 ≢№╢⁹ 

≢╙╦⅛╢≤⅔╡ ⅜ ⅝ↄ⌂╣┌ ∕╣⌐ ∂≡ ⱷכ⸗

fi♩╙ ⅝ↄ⌂╢⁹∕╣╩☻◔כꜞfi◓ ≤ ℮⁹⇔⅛⇔ ∕─ ╙ ≡─

⅜ ≈─ ─ ⌐ ╢╙─≢│⌂ↄ ─╟℮⌐ ⌂┌╠≈⅝─№╢

≤⌂∫≡™╢⁹ 

↓─℮∟ ─ │ ─ ≢ ↕╣√╙─≢№∫≡ L ↕

W ─ ≢ ╣ ⅜∫≡™╢⁹ ╣ ⅜╠⌂™ ⅜◘ⱴכⱦꜟ 1999

─ ≢№╢⁹ 

↓╣╠─ │ ⌐ ⅝√ ─ ╩ ∫≡™╢⁹ 

 

─ ⅜ ─ ─ ⅛╠─ ɨ ɨ─ ≢№╢⁹ 

βɨ  

∕─ ⌐ ⇔√ │ ─ ─ ─ 1/2 ≤ ─ ≢№╢⁹↓─

│ ∂ ≢ ⅜ 1/2 ─ ≤ ─ ⅜≥↓⅛╩ ⇔≡™╢⁹∟

⌂╖⌐ ∕─ ─ │ ╠⅜ ™√ ∂ ≢─ ─ ─

─ 1/2 ≤ ─ ╩ ⇔≡™╢⁹ 

─ ╡≢ ⅝™ ╡⅛╠ ─ ─ ↕™ ╡╕≢─ ↕│ ╡

₈ ₉─ ↕≢№╡ ↓─₈ ₉─ ↕│ ─≥↓≢╙ ∂ ≢№╢⁹

⇔√⅜∫≡ ─╟℮⌐ ─ ─ ─ ─ │ ─ ⌐

⌐ ⅛╣╢↓≤≤⌂╢⁹ ⌐ / ─ ─ ╙ ∂ ↕≢ ⌐ ⌐ ⅛

╣╢⁹ 

 

↓─ ─ ∆≤↓╤⅛╠⇔≡ +ɨ─ │ ╒╓ ─ ─ ─

─ ≤⌂∫≡™╢⁹↕╠⌐╙∫≤╙ ⅛╠ ╣√ ╩ ╣┌ ╒╓
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─ ≤⌂∫≡™≡ ɨ↔≤⌐ ≤⌂∫≡™╢⅛╠ ↓─ │+ ɨ─ ≢

№╢⁹∟⌂╖⌐±ɨ─ ⌐│ ─♃כ♦ 68.26 ± ɨ─ ─♃כ♦│⌐

95.44 ⅜ ╢ ─ ⁹2.28 4.56/2 ─ │ ↓─2ɨ╩╙

ⅎ╢↓≤⌐⌂╢⁹ 

 

 ─ ╩╖╣┌ ɨ≤ ɨ─ ⌐ 68.26 ─ ⅜ ╡ 2ɨ

≤ 2ɨ─ ⌐ 95.44 ─ ⅜ ╢⁹ 

 

⇔√⅜∫≡ ─ ╩≤∫√≤⇔≡╙ ⅔⅔╟∕ = /0.0228

⌐ ≈─ │ ↓─ ╩ ⅎ≡⇔╕™ + ɨ─ │ ─ × × =

─ ≢№╢⅜ ∕╣≢╙ 0.135 ─ │ ∕─ ─ ╩ ⅎ╢ ╩╙

√╠∆↓≤│ ═√≤⅔╡≢№╢⁹∆⌂╦∟ ─ ╩∆╣┌ 740 ⌐

≈─ ─ │ ─ ╩╙ ⅎ╢⁹↓─╟℮⌐ ≢♃כ♦™⌂ ≥

↓╕≢ ⅎ╢⅛│ ⅜№╢⅜ ⌂ↄ≤╙ ∕─ ─↓≤│ ↓╡℮╢≤

ⅎ⌂↑╣┌⌂╠⌂™⁹∕⇔≡ 740 ⌐ ─ ⌂╠ ↓∫√≤⅝⌐

│№⅝╠╘╢≤™℮↓≤≢™™─⅛≤™℮─⅜ ◓fiꜞכ◔☻─↓ ─ ─

─ ≈≢№╢⁹⇔⅛⇔ ↓∫√≤⅝─ │ ─ ⌐≤

≥╕╢ │⌂™⁹↓─№╕╡⌐ ∆⅞╢ ╩ ⅎ╣┌ ⌐ 740 ─ ≢

№╣ ╩ ⇔≡│⌂╠⌂™≤™℮─⅜ ≢№╢│∏≢№╢⁹ 

 

 ⌐ ∕↓╕≢─ ╩ ╠⌂⅛∫√≤⇔≡╙ ⌂ↄ≤╙ ─╙∫≤╙
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⅛╠ ─ ⅝™ ⌐│∏╣√ │ ∆═⅝≢№╢≤ ⅎ╢─⅜

≢№╢⁹ ⌂ↄ≤╙ ∕╣∞↑│∏╣√ ─ ⅜ ⌐ ⇔≡™╢

⌂ↄ≤╙∕─ ─ ≤⌂╢ │ ⇔℮╢╙─≤ ⅎ╢ ⅜№╢⁹↓

─ │ ─ ≤⌂∫≡™╢⁹ 

≤↓╤≢ ─ ─ ≢ ─ │ ⅜ ∂≢№╢⁹∕─ ∆╢≤

↓╤│ │⅝≈╠┌─♃כ♦ ─ ⌐⅛⅛╦╠∏ ∂≤™℮↓≤≢№╡

S─™⅛╪⌐⅛⅛╦╠∏ №╢™│ ♩ⱷfiכ⸗ ─ ⅝↕™⅛╪⌐⅛

⅛╦╠∏ ∑╘≡ ─ ⅛↕│ ↕╣⌂↑╣┌⌂╠⌂™≤™℮↓≤╩

⇔≡™╢⁹ 

─₈ ─ ╩ ╣₉≤™℮─│₈ ₉─ ≢ ∆╢≤™℮↓≤╩

⇔≡™╢⁹⇔⅛⇔ ↕╠⌐ ₈ ₉─ ⅛╠─∏╣≢ ╡╢⅛ ╙

∫≤ ⅝⌂ ╩ ╠⌂↑╣┌⌂╠⌂™─≢│⌂™⅛≤™℮─⅜ ∑╘≡3ɨ╕≢

│ ╢═⅝∞ №╢™│3ɨ╟╡╙ ⅝⌂ ╙ ╢═⅝∞≤™℮ ≢№╢⁹₈

₉≤ ∫≡╙ ╦╣╦╣─ │ ─╙─≢⇔⅛⌂ↄ

─ ™ ™☻Ɽfi⅛╠⇔√╠ ⌐╦∏⅛⌂ ™ ─ ↑⇔ ╒≥

─ ⇔⅛⌂™╙─≢⇔⅛⌂™⁹∞⅛╠ ∕─ ─₈ ₉⌂≥ ⌐

⇔ ↑≡™ↄ⁹☻ⱴ♩ꜝ ╙ ╙∕℮≢№∫√⁹ ↄ

│♅ꜞ ╙∕℮≢№∫√⁹⇔√⅜∫≡ ₈ ₉╩ ╢ ⅜ ↓╢↓≤

│ ∆╢ ⅜№╢⁹↓─↓≤⅛╠∆╣┌ ↓─ ≢│ ╠⌂™≤ ⅎ╢

═⅝≢№╡ ≤™℮ │ ─╙─≤ ⅎ⌂↑╣┌⌂╠⌂™⁹ 

⅛╠⇔≡ ↓─ ≢─ ⅛↕ ≤⇔≡│ ꜠◦Ⱨ≢ ╘√

─ ─ │ ╢═⅝∞≤™℮─│ ─ ≢─

─ ≢№╡ ╘≡ ⌂ ─ ╩ ⅎ╣┌ ─ 10 │≤╢

⅜№╢≤™℮↓≤⌐⌂╢⁹ 

 

╛ ≢│ ◓fiꜞכ◔☻─↓┌⇔┌⇔ ⅜ ™╠╣╢⁹∕╣

│ ╛ ⅜ ↄ│ ⅛╠⌂™√╘ ─ ╩ ╘≡ ∕─

╩ ╘╢⇔⅛⌂™≤™℮≤↓╤⌐ ─ ⅜№╢⁹∆⌂╦∟ כ◔☻

ꜞfi◓ ⌐│ ⌐ ⅝⌂ ╩ ╦↨╢╩ⅎ⌂™⁹∕⇔≡ fiꜞכ◔☻─↓

◓ ╩ ™√ │ ╕√ ─ ≤⇔≡ ⅝⌂ ╩ 
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╦↨╢╩ ⌂™─≢№╢⁹ 

⇔⅛⇔ │ ↓─ ⌂ ≢ ∫≡│™↑⌂™⁹∕╣≢│ 50 ─

≢ ╩ ⅎ≡⇔╕℮─≢ ≤╡╦↑ ╕╡⌂™ ≢№╢ ≢

≢ ╩ ℮⌂≥ ↕╣⌂™↓≤≢№╢⁹ 

 

 

   

 

Step3 │ ╩ ↄ╙─≢№╡ ↓╣╩ ↄ ⅜ ─ ≢№╢⁹

≤│ ─ ╩ ≢ ∫√╙─≢№╡

S( )⅜ ≢№╣┌ ≤ ≤│ ⌐№╢↓≤≤⌂╢⁹ 

─ ╩ ⅛╡╛∆ↄ∆╣┌⁸ ⅜ ⌂╠ ─ │⁸ 

ᴅɨ ×  

≤⌂╢⁹ 

⇔√⅜∫≡ ⅜ 4 ⌐⌂╣┌ ╙ ⌐ 4 ⌐⌂╢⁹ 

 

  ▪☻Ɑꜞ♥▫─  

 

Step4 │ ▪☻║ꜞ♥▫─ ╩ ↄ╙─≢№╢⅜ ↓╣│ ⌐

─ 22 ⅜▪☻Ɑꜞ♥▫─ ≢№╢≤™℮╙─≢№∫≡ ─

╩ ∆╙─≢№╢⁹↓─ ╩ ╣┌ ─≤⅔╡≢№╢⁹ 
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₈ 2008₉ 

http://www.kojiro - irikura.jp/pdf/kyoushindouyosoku_recipe.pdf#search='%E

5%85%A5%E5%80%892008'  

 

 

 │ ≢│ ▪☻Ɑꜞ♥▫─ │ ─ ─ 21.5

≢│ 25.5 ≤™℮─⅜ ≢№╢↓≤╩ ⇔≡™╢⁹╕∏ ↓─

≢╙ ╙ ╙ ≢№╡ ⅝⌂ 1 ╡⅜ 10 ╩ ∆↓≤⌐ ∆

╢ ⅜№╢⁹∕⇔≡ ╩ ╣┌ ╡│╛│♃כ♦│ ╘≡ ⅝⌂┌╠≈⅝

╩ ⇔≡™╢↓≤⅜╦⅛╢⁹ 

↓─ ─ │▪☻Ɑꜞ♥▫─ │ ─ ≢ ™∏╣╙

≢№╡ ⅝⌂ ╘╙╡⅜ 10 ╩ ⇔≡™╢⁹ 

 ↓─ ≢ ─ ⅛╠ ⌐ │∏╣√ ╩ ╣┌ ∂

≢╙ ▪☻Ɑꜞ♥▫─ ⅜ ─ ─ ™ ⅝↕≤⌂╢ ⅜№╢↓

≤⅜╦⅛╢⁹▪☻Ɑꜞ♥▫─ ⅜ ↕↑╣┌ ∕─ ▪☻Ɑꜞ♥▫─

⅜ ⅝ↄ⌂╢≤™℮─⅜ ─ Step5≢№╢⅜ ∕℮∞≤∆╢≤

╩ ─ 2 ─ 1≤⇔≡ ╢─⅜ ⌂ ─ ≢─ ⌐

∫√ ⅎ ≤™℮↓≤⌐⌂╢⁹⇔⅛╙ ↓╣╙₈ ₉ ≤™℮↓≤

≢│₈ ₉ ≤™℮↓≤≢⇔⅛⌂ↄ ∆≢⌐ ═√ ─ ─

⅛╠∆╣┌ ∕╣∞↑≢╙ ╠⌂™⁹⇔√⅜∫≡ ─ ╩ ⌐ ∆

http://www.kojiro-irikura.jp/pdf/kyoushindouyosoku_recipe.pdf#search='%E5%85%A5%E5%80%892008
http://www.kojiro-irikura.jp/pdf/kyoushindouyosoku_recipe.pdf#search='%E5%85%A5%E5%80%892008
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╢√╘⌐│ ↕╠⌐ ╩ ↕ↄ≤╢↓≤╙ ≢№╢⁹ 

 

 ∟⌂╖⌐ ⌐ ↑╠╣√ ♩ꜝⱨ─ ⸗♦ꜟ │ ♩

ꜝⱨ ™─ ─ ╛ ─ ╩ ⇔√⅜ ∕─≤⅝ ™√

⸗♦ꜟ╩ ╢≤ ≢ ╩ 12.44 Ɽꜝⱷכ♃ ─

─ 3661÷☿◓ⱷfi♩ 29419 ≤⇔≡™╢⁹ ₈

♩ꜝⱨ─ ⌐╟╢ ה ⌐≈™≡

⁹ 

http://www.bousai.go.jp/jishin/nankai/model/pdf/kanmatsu_shiryou.pdf  

 

http://www.bousai.go.jp/jishin/nankai/model/pdf/kanmatsu_shiryou.pdf
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↓─ ─ 12.4 │ ╕↕⇔ↄ▪☻Ɑꜞ♥▫≤ ─ ─ ─

─ ≢№╢⁹ │ ─ ⅛╠ ↓─╟℮⌂ ╩

™√─≢№╢⅜ │ ꜠◦Ⱨ╩ ∆╢ ⌐ ↓─ ⌐≈™

≡│ ⌐≢│№╢╙── ─ ≤▪☻Ɑꜞ♥

▫ ─ ─ ─ ─ ─ ─ ╩ ╢═⅝≤™℮ ╩ ∫√≤

™℮↓≤⌐⌂╢⁹ 
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  ▪☻Ɑꜞ♥▫─  

 

Step5 │ ▪☻║ꜞ♥▫─ ╩ ↄ╙─≢№╢⅜ ↓╣│ ▪☻║ꜞ

♥▫ ─ ─ ≤™℮ ≢│ ⅜ ↕╣≡™⌂™

™≈╙ ∫≡™≡ ⅜√╕∫≡™⌂™ ≤™℮ ⅎ⌐╟╢╙─≢ │∆

═≡▪☻Ɑꜞ♥▫≢ ↕╣≡™╢ ⇔√⅜∫≡ ▪☻Ɑꜞ♥▫─ ─

╩ ⌐ ▪☻Ɑꜞ♥▫⅜ ─ ─ ⌂╠ ≤™℮╟℮⌐

⅛↑╣┌▪☻Ɑꜞ♥▫─ ≤⌂╢≤∆╢╙─≢№╢⁹ 

▪☻Ɑꜞ♥▫≢ ≡─ ⅜ ∆╢ ∆⌂╦∟ ▪☻Ɑꜞ♥▫≢∞↑≢ ⅜

⅛⌂™╟℮⌐ ⅎ≡™╢≤™℮↓≤⌐⌂╣┌ ∕─ ⅜ ↕↑╣┌ ∕↓⌐

│ ⇔≡ ↕╣ ≤⌂∫√≤⅝⌐ ╟╡ ⅝⌂ ╩ ↕∑╢⁹

∕↓≢ ▪☻Ɑꜞ♥▫─ ⅜ ─ ⌐⌂╣┌ ▪☻Ɑꜞ♥▫─

│ ≤⌂╢─≢№╢⁹ 

 

♩ⱷfiכ⸗ ⅜ ⌐ 4 ⌐⌂╣┌ ╛│╡▪☻Ɑꜞ♥▫─
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╙ ⌐ 4 ≤⌂╢↓≤⌐⌂╢⁹ 

↓╣╙ ↕╣√⸗♦ꜟ≢ ⇔⅛⌂™⁹∕╙∕╙▪☻Ɑꜞ♥▫≤↕╣╢

≢│ ≥↓≢╙ ─ ≤⌂╢≤™℮╦↑≢│⌂™⁹╕√ │

⌂╢▪☻Ɑꜞ♥▫≢ ⌂╢ ≤⌂╢↓≤╙ ⅎ⌂↑╣┌⌂╠⌂™⁹ 

╕√ ─╟℮⌐ ⅜ ∂≢╙ ▪☻Ɑꜞ♥▫─ ⅜ ─ ╟╡

↕↑╣┌ ↕™∞↑▪☻Ɑꜞ♥▫─ │ ⅝ↄ⌂╢ step4 ─ ⅛

↕ .  

 √≤ⅎ┌ ↓─ ⅜ 22 ≢│⌂ↄ ∕─ ─ 11 ≢№╣┌ ▪☻Ɑꜞ♥

▫─ │ 2 ≤⌂∫≡⇔╕℮⁹ ⅜ ∂≢╙ ⅜ 4 ⌐⌂╡ ↕

╠⌐▪☻Ɑꜞ♥▫─ ⅜ 11 ≢№╣┌ ▪☻Ɑꜞ♥▫─ │ ꜠◦

Ⱨ─ 8 ≤⌂∫≡⇔╕℮─≢№╢⁹ 

↓╣⌐ ⇔≡⁸ ─ ⅝↕≤▪☻Ɑꜞ♥▫─ ⅜ ⇔√ ≢│⌂™

≤─ ╙№╡℮╢⅛╙⇔╣⌂™⁹ ⅜ ⅝ↄ⌂╣┌⁸▪☻Ɑꜞ♥▫─

╙∕╣╒≥ ↕ↄ│⌂╠⌂™≤™℮ ⅜№╢⅛╙⇔╣⌂™≤─ ≢№╢⁹

⇔⅛⇔⁸∕─ ⌐≈™≡ ⌂ ⅜≢⅝≡™⌂™⌂╠ ₁─╦∏⅛

⌂ ≢│∕─ │ ≢№╢ ⁸ ─ ╩≤╢↓≤↓∕⅜⁸ ─

≤™℮ ≢│ ≢№╢⁹ 

 

  ▪☻Ɑꜞ♥▫─ ≤  

 

Step6 │ ▪☻║ꜞ♥▫─ ≤ ╩ ╘╢╙─≢№╢⁹ ─ ─▪

☻Ɑꜞ♥▫ ⅜╦⅛╢ │ ≢─ ⌂≥⅛╠ ∆╢⅜ ↓↓

⌐╙ ⅝⌂ ⅛↕⅜№╡ ⇔™▪☻Ɑꜞ♥▫─ ╛ │ ⌐ ⅜

↓╠⌂↑╣┌╦⅛╠⌂™⁹ 
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  ▪☻Ɑꜞ♥▫─ ∆═╡  

 

Step7 ─▪☻║ꜞ♥▫─ ∆═╡ ╩ ╘╢╙─≢№╢⅜ ▪☻Ɑꜞ♥▫

─ ∆═╡ ─ │ ▪☻Ɑꜞ♥▫─ ⌐ ∂≡ ─ ≢ ⅛╣╢⁹⇔

⅛⇔ ↓╣╙ ≢⇔⅛⌂™⁹ 

 

  ▪☻Ɑꜞ♥▫─ ≤ ─  

 

Step8│ ▪☻║ꜞ♥▫─ ╩ ↄ╙─≢№╢⁹ 

⌐│ ⌐ ⅜ ⇔ №╢ ─ ≤≤╙⌐ ⌐

⌐ ╩ ⅎ≡™ↄ⁹∕↓≢ ⅜ ⇔≡™⌂⅛∫√ ⌐╙ ⅜

⇔≡ ∕─ ⅜ ↕╣╢↓≤⌐╟∫≡ ≢╙ ⅜ ∆╢⁹

∕─≤⅝─ ─ ⅜ ≢№╡ ▪☻Ɑꜞ♥▫ ─

│ ↕╣√ ─ ≢ ∆╢↓≤≤⇔

─ │ ▪☻Ɑꜞ♥▫ ─ ─ 1/5 ≤∆╢≤™℮╙─≢№╢⁹ 
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  ∆═╡ ─  

 

Step9 │ ∆═╡ ⅜ ⌐╟∫≡≥℮ ∆╢⅛─ ╩ ∆╢╙─≢

№╢⁹ 

 

 ─ 9≈─ Step│ ₈꜠◦Ⱨ₉≢№╡ ꜠◦Ⱨ⌐╟∫≡ ⅛╣√ │

⌂ ≢⇔⅛⌂™⁹⇔⅛⇔ ≤⇔≡─ │┌╠≈⅝⅜№∫≡

─ │₈꜠◦Ⱨ₉≢ ╘√ ─ ⌐┌╠≈™≡ ∆╢⁹ ∆╢⌐ ↓─₈꜠

◦Ⱨ₉│ ⌂ ╩ ╘╢╙─≢⇔⅛⌂™⁹ 

 

2  ─ ꜠◦Ⱨ 

 │ ⸗♦ꜟ≤⇔≡₈ ╩ ⇔√ ─

₈꜠◦Ⱨ₉ ╩ ⇔≡™╢ ⁹ 

http://www.jishin.go.jp/main/chousa/09_yosokuchizu/g_furoku3.pdf  

 

http://www.jishin.go.jp/main/chousa/09_yosokuchizu/g_furoku3.pdf
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 ↓─꜠◦Ⱨ≢╙ ╠⅛♃כ♦─ ─ ↕ ╩∞⇔≡

S╩ ⇔ ∕↓⅛╠ ♩ⱷfiכ⸗ ╩ ↄ │ ∂≢№╢⁹ 

꜠◦Ⱨ≤─ ─ ™│ ▪☻Ɑꜞ♥▫─ ╩ ╘╢ ⌐

♩ⱷfiכ⸗ ⅛╠ ꜠ⱬꜟ ╩ ╘ ∕─ ≢ ꜠ⱬꜟ ⅛╠

▪☻Ɑꜞ♥▫─ ▪☻Ɑꜞ♥▫─ ╩ ↄ ≢№╢⁹ 

 ≢│↕╠⌐ ⌐↓─꜠◦Ⱨ╩ ╢↓≤≤∆╢⁹ 
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 ↓─ │ ╩⇔≡ ─ ↕╩ ╘ ∕─ ↕⅛╠ ╩

∫≡ⱴ◓♬♅ꜙכ♪M ╩ ⅝ ∕↓⅛╠ ╩ⱷfi♩Moכ⸗ ⇔ ↕╠⌐

S╩ ∆≤™℮╙─≢№╢⁹ 

 ⇔⅛⇔ ⌐│ ⌂ ⅜ ⇔ ∕─ ─ ⌐╙ ⅜ ∆╢⁹

⇔√⅜∫≡ ↓─ ─ │ ⌐ ╘≡ ⅝⌂ ╩ ╪≢™╢⁹ 
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 ↓─ │ ꜠◦Ⱨ≤ ∂≢№╡ ⅛╠ ─ ╩ ⅝

∕↓⅛╠ S╩ ↕╠⌐ ╩ⱷfi♩Moכ⸗ ↄ╙─≢№╢⁹ 
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 ↕╠⌐∕─ Mo ⅛╠ ꜠ⱬꜟ A ╩ ↄ⁹Mo ⅛╠ ─

─꜠ⱬꜟ╩ ∆≤™℮ ≢ ꜠◦Ⱨ≤│ ⌂∫≡™╢⁹ 

 ⇔⅛⇔ ↓─ Mo-A ─ ◓fiꜞכ◔☻╙ ≢№╡ ∕↓⌐│╕√ ⅜

∆╢↓≤│ ╩ ╣┌╦⅛╢⁹ 
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 ╙≤│ ∂≢ ╙ ∂≢ ⅜ ╦╢∞↑∞⅛╠ ─↓≤≢│№╢⅜⁹

─꜠◦Ⱨ╙ ꜠◦Ⱨ≤ ╘≡ ⅝⌂ ╩ ╪∞꜠◦Ⱨ

⌂─≢№╢⁹ 

 

 ⌐ ꜠◦Ⱨ─ Step2─ ─ │ ∕─╕╕ ≤▪☻Ɑ

ꜞ♥▫─ ≢─ ⌐ ⇔ ∕─ ≤▪

☻Ɑꜞ♥▫─ ─ │ ꜠ⱬꜟ─ ─ ⅝

↕⌐ ∆╢ ─ ⁹⇔√⅜∫≡ ⅜ ∂≢ ⅜ 4

─ ⅛↕╩ ≈─≢№╣┌ ꜠ⱬꜟ─ ╙ 4 ─ ╩ ╢ ⅜

№╢⁹∕╣⅜ 8 ∞≤∆╣┌ 8 ─ ╩ ╠⌂↑╣┌⌂╠⌂™⁹↓─ ꜠

ⱬꜟ─ ─ ⅝↕↓∕⅜ Ss─ ⅝↕╩ ↄ╙─≢№╢⅛╠ ╩ 4 ⌐

╢⌂╠ Ss╙ 4 ⌐∆╢↓≤⅜ ╘╠╣╢⁹ 
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↕╠⌐▪☻Ɑꜞ♥▫─ ⅜ ↕↑╣┌ ▪☻Ɑꜞ♥▫≢ ∆╢ ╙

⅝ↄ⌂╢⁹╙∫≤╙▪☻Ɑꜞ♥▫ ╙ ↕ↄ⌂╢─≢⁸∕─╕╕

⅜ ⌐ ⅝ↄ⌂╢╦↑≢│⌂™⁹∆⌂╦∟⁸▪☻Ɑꜞ♥▫ ⅜ ─ ⌐

⌂╣┌⁸▪☻Ɑꜞ♥▫─ │ ⌐⌂╢⅜⁸▪☻Ɑꜞ♥▫ ⅜

─ ⌐⌂╣┌⁸∕─ ⁸ ⌂╢ ⅜ ⌂ↄ⌂∫≡⁸ ꜠ⱬꜟ│⁸ӏ

∞↑ ⅝ↄ⌂╢⌐ ⅞⌂™⁹⇔⅛⇔⁸™∏╣⌐⇔≡╙ ⌐

⅝ↄ⌂╢⌐│ ™⅜⌂™⁹ 

↓─ ⅜ ⅝ↄ⌂╢ ╛▪☻Ɑꜞ♥▫ ⅜ ↕ↄ⌂╢ ⌐≈™

≡⁸ ─≥↓─ ≢╙ ⅛↕─ ≤⇔≡ ⇔≡™⌂™⁹∆⌂╦∟⁸

≥↓─ ≢╙⁸ ╩ ⌐╙⇔⁸№╢™│▪☻Ɑꜞ♥▫ ╩ ↕ↄ∆╢

⌂≥⇔≡ ꜠◦Ⱨ─ ⅛↕ ╩ ⇔ ⌐ ↕∑╢

╟℮⌂↓≤│ ↄ⇔≡™⌂™─≢№╢⁹ 

╕√ ─꜠◦Ⱨ╩ ™╢ ⌐╙ ◓fiꜞכ◔☻⁸⌐ ⌐

℮ ⅛↕ │ ↕╣≡™⌂™⁹ 

⅝╦╘≡ ⌂ ─ ⌐⅔™≡ ↓℮⇔√ ╩ ∆╢↓≤│ ↕

╣⌂™⁹ 

 

◓fiꜞכ◔☻  │ ⌂ ╩ ∏ ℮ 

(1) ◓fiꜞכ◔☻  ⌐≈™≡ 

│ ↄ ↓╢ ≢№╢─≢ ↓╣╩ ⌐ ╢↓≤│ ╘≡

≢№╢ ₈ ₉⁹ ⌐ ⇔√ ≢↕ⅎ ₁⌂

⅜№╢⁹™╦╪╛ ╕∞ ⇔≡™⌂™ ╛ ⅜ ≥─╟℮⌂╙─≤⌂╢⅛

│ ⌐│╦⅛╠⌂™⁹ 

∕↓≢ ─ ◓fiꜞכ◔☻₈╩ ₉≤⇔≡ ⇔ ∕╣⌐╟∫≡ ─

Ɽꜝⱷכ♃╩ ⇔≡™ↄ⁹∕╣⅜ ꜠◦Ⱨ ꜠◦Ⱨה

꜠◦Ⱨ ≤ ◓fiꜞכ◔☻⁹╢№≢─╙╢╣╦ ≤│ ⌐ ∂≡ ─

⅜ ∆╢≤™℮╙─≢№╡ ⇔√ S≤ ♩ⱷfiכ⸗

♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗╛ ─ ⌂≥⅜ ◓fiꜞכ◔☻ ≢№╢⁹ 
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(2 ) ◓fiꜞכ◔☻  ⌐│ ⌐ ⌂ ⅜ ╕╣╢ 

─ │ ⌐│ ↄ╦⅛∫≡™⌂™⁹∕↓≢ ⌂╢═ↄ ♃כ♦─

╩ ╘≡ ∕─ ╩ ◓fiꜞכ◔☻₈⅜─∆ ◓fiꜞכ◔☻⁹╢№≢₉ ⌐

│ ∕╣⌂╡─ ↑╙№╢⅜ ™∏╣⌐⇔≡╙ ─ │ ╘≡┌

╠≈⅝⅜ ⅝ↄ ◓fiꜞכ◔☻₈ ₉≢ ⌐ ≢⅝⌂™⁹ ∆╢⌐ ₈☻

◓fiꜞכ◔ ₉│ ⌐ ─ ─ ╩ ∆⌐∆⅞⌂™╙─≤ ⅎ

∕↓⌐│ ⌐ ⅝⌂┌╠≈⅝⅜ ╦↨╢╩ ⌂™⁹⇔⅛╙ ╙♃כ♦√╘

ↄ ↄ╦∏⅛⌂ ≢─╙─≢⇔⅛⌂ↄ ∕─ │≢♃כ♦─ ─

╙ ⌐ ≢⅝╢╦↑≢│⌂™⁹ 

◓fiꜞכ◔☻╙ ─ ≈≢№╢⅜ ◓fiꜞכ◔☻ ⌐│ ≥℮⇔≡╙

╘≡ ⅝⌂ ⅜ ◓fiꜞכ◔☻─↓⁹╢∆ ╩ ™╢ ─ │ ∕

─ ╩ ∆═⅝≢№╢─⌐ ╙ ╙ ↓─ ⌐≈

™≡ ⇔╟℮≤╙⇔≡™⌂™⁹ 

↓↓⌐↓∕ ─ ─ ─ ╘≡ ⅝⌂ ⅜№╢⁹∕⇔≡ ∕

─ ⌂ ⅜ ↕╣⌂™ ─ │ ⌐ ∫≡⅔╡ ∕℮⇔≡

⅛╣√ │ ↓╡℮╢ ─ ⅛╠ ═≡ №╕╡⌐ ≢№╢⁹ 

 

 ⸗♦ꜟ╩ ™√ ─ ⸗♦ꜟ╩ ™√ ⌐╟╢ ─  

⸗♦ꜟ╩ ™√ ⅜⁸≥─ ─ ╩ ∆╢⅛╩ ╢⌐│⁸ ⌐

↓∫√ ≢─ ─ ⅜≥─ ─ ≢ ≢⅝≡™╢⅛╩ ╢↓≤╙

≢№╢⁹ 

∕─ ≤⇔≡⁸ ⌐⅔↑╢ ─

─ ╩ ╢↓≤≤∆╢⁹ 

│⁸ fiכꜞ◓ ╩ ™≡

╩ ⇔√≤∆╢⁹∕─ │⁸ ─≤⅔╡≢№∫√⁹ 
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─ ⅜ ⸗♦ꜟ⌐╟╢ ≢№╡⁸ ⅜ ─ ≢№

╢⁹↓─ ≈─ ⅜ ⌡ ⌂∫≡™╢≤⇔≡⁸ │⁸₈ fiכꜞ◓

⌐╟╢ ╩ ⇔√ ⁸ ╩ ⌡ ≢⅝╢↓

≤╩ ₉⇔√≤™℮⁹⇔⅛⇔⁸↓─ ╙ ≢№╢↓≤⅛╠∆╣┌⁸

─ │ ╘≡ ™⁹ ─ ─ │⁸ ⸗♦ꜟ╩ ™√

≢─ ─ ╒≥⌐ ⇔≡⅔╡ ─ ─ ⁸ ╕

≢∕─╕╕ ─ ⅜ ≢ ╒≥─ ≤⌂∫≡™╢ ─ ≢

≡╙ ≢№╢ ⁹╕√ ≢│⁸ ≢⁸ │⁸ ⸗

♦ꜟ╩ ™√ ⌐╟╢ ─ ⌐╕≢ ⇔≡™╢⁹ 

─ │⁸ fiכꜞ◓ ≤⇔≡⁸╒≤╪≥ ∂ ≢ ⅝√

─ ╩♃כ♦─ ™⁸↕╠⌐Ɽꜝⱷכ♃─ ╩⁸ ─

⌐⌂╢═ↄ ∆╢╟℮⌐ ⇔≡⌂↕╣√╙─≢№╢⁹ fiכꜞ◓

≤⇔≡│⁸╙∫≤╙ ⌂╙─╩ ™≡™╢≤ ⅎ╢⁹∕╣≢╙⁸↓╣╒≥

⌐ ⅝⌂ ⅜≥℮⇔≡╙ ∂≡⇔╕℮─≢№╢⁹↓─ │⁸ ⸗♦ꜟ╩
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™√ ⅜⁸╕∞╕∞ ─ ─ ╙╕╕⌂╠⌂™ ─ ⌂╙─≢

№╢↓≤╩ ⇔≡™╢⁹╕⇔≡⁸ ∆╢ ⌐≈™≡│⁸↓─╟℮⌂

⌐ ╦∑╟℮≤∆╢Ɽꜝⱷכ♃─ ╙≢⅝⌂™⁹↓─ ≤⇔≡⁸

╘≡ ⅝⌂ ╩ ∆╢↓≤⅜ ⌂─≢№╢⁹⇔⅛╙⁸↓╣╒≥╕≢⌐

⅝⌂ ─ ╡─ ╙ ↕╣≡™⌂™⁹∕℮∆╢≤⁸ ⸗♦ꜟ╩ ™√

│⁸≥↓⌐ ╡⅜№╡⁸∕─ ╡─ ⅜≥─ ⅛─ ╙≢⅝⌂™≤™℮

╒≥⌐⁸ ─⌂™ ∞≤™℮↓≤⌐⌂╢⁹↓╣╒≥⌐ ⅜ ∂≡⇔╕℮

─⌂™ │⁸ ─ ≤⇔≡│ ™╟℮─⌂™ ≤

™℮═⅝≢№╢⁹ 

 │⁸ ⸗♦ꜟ─Ɽꜝⱷכ♃ ╩ ∫√ ─ ≢─ ╩

∂√╙─≢№╢⁹∕─ ⌐╙⁸ ─ ◓fiꜞכ◔☻╛ ╩ ™√Ɽꜝⱷ

♃כ ⁸ ≢╙ ⅜ ↓≤│ ∂√≤⅔╡≢№╢⁹ 

∕╙∕╙ │ ↄ ↓╢ ≢№╢─≢ ↓╣╩ ⌐ ╢↓≤

│ ╘≡ ≢№╢ ₈ ₉⅛╠⁸ ⌐ ⇔√ ≢↕ⅎ

─№╢ ╩ ℮↓≤⅜≢⅝⌂™⁹™╦╪╛ ╕∞ ⇔≡™⌂™ ╛

⅜ ≥─╟℮⌂╙─≤⌂╢⅛│╦⅛╠⌂™≤™℮─⅜⁸ ⸗♦ꜟ⌐ ≠ↄ

⌂─≢№╢⁹ 

 ↓─╟℮⌐⁸ ⸗♦ꜟ╩ ™√ │⁸ ╘≡ ⅝⌂ ⅜№╡⁸⅛≈∕─

─ ╙ ⌂ ≢№∫≡⁸ ⌂ ╩ ℮═⅝ ─

≤⇔≡│⁸ ⌐ ↑╢ ≤ ℮↓≤⅜≢⅝╢⁹ 

 

 ☻Ɑ◒♩ꜟ⌐ ≠ↄ ≤ ⸗♦ꜟ╩ ™√ ─  

☻Ɑ◒♩ꜟ⌐ ≠ↄ │⁸ ─ ⅛╠ ─ ╩ ⇔⁸∕

─ ≢⁸ ─ ⅛╠⁸ ─ ╩ ↓℮≤∆╢ ≢№╢⁹

⁸ ⸗♦ꜟ╩ ™√ │⁸ ╩ Step⌐ ↑⁸ ⌐ ╩

∆╢ ≢№╢⁹⇔⅛⇔⁸∕─∕╣∙╣─Step─ ⅜ ∏⇔╙ ╠⅛

≢│⌂ↄ⁸ ≢│№╢╙──⁸ ⅜≈⅛╖⌐ↄ™ ≢№╡⁸ ⁸

☻Ɑ◒♩ꜟ⌐ ≠ↄ │⁸ ≢│⌂™√╘⁸ ⅜≈⅛╖╛∆™

≢№╢⁹ ☻Ɑ◒♩ꜟ⌐ ≠ↄ │⁸₈ ╩ ╢₉ ≢⁸ ⸗♦ꜟ⌐

≠ↄ │⁸₈ ╩ ≡⁸∕─ ≢ ╩ ╤℮≤∆╢₉ ≤™℮↓≤⅜≢⅝
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╢⁹ ─ ─ ⌐⅔™≡│⁸ │ ⌐ ╦╣≡™╢⅜⁸ ⸗♦

ꜟ╩ ™√ │⁸╕∞╕∞ ⌂ ≢№╡⁸ ⌐ ↓∫√ ─

╙⁸ ∆╢Ɽꜝⱷכ♃╩™⅛⌐ ⇔≡╙⌂⅔⁸ ≤ ⇔√ ≤⅜

⅝ↄ⅛™ ∆╢╒≥⌐ ⌐ ↑╢ ≢№╡⁸↕╠⌐∕─™ↄ≈╙─Ɽꜝⱷ

♃כ ─ ╙⁸ ⇔™⅛≥℮⅛│ ⌐ ⅜ ↓∫≡╖≡⅛╠≢⌂ↄ≡│

⅛╠⌂™ ≢№╢⁹╕√⁸↓─Ɽꜝⱷכ♃─ ⌐ ⅝⌂ ⅜№╢↓≤│

═√≤⅔╡≢№╢⁹ ⁸ ⸗♦ꜟ╩ ™√ │⁸ ─ ─ ╙

⌂⁸ ─ ≤⇔≡│ ⌐ ↑╢ ≤™℮↓≤⅜≢⅝╢⁹ ⁸

☻Ɑ◒♩ꜟ⌐ ≠ↄ │⁸ ⌐ ↓∫√ ─ ⌐ ≠ↄ⁸

─Ᵽꜝ♠◐╩≈⅛╗↓≤─≢⅝╢ ≢№╢⁹≤╡╦↑ ≢─

╩ ∆╣┌⁸ ⌐╟╢ ─ ╙≈⅛╗↓≤⅜≢⅝╢⁹⇔√⅜∫≡⁸

≢─ ⅜ ⌂™≤™℮ ⌂ │№╢╙──⁸ ╩≈⅛

╖╛∆™ ≤⇔≡─ ⅜⇔╛∆™ ☻Ɑ◒♩ꜟ⌐ ≠ↄ ─

⅜⁸ ─ ⌐│╗⇔╤ ≤ ℮↓≤⅜≢⅝╢⁹ 

 

 ─ ▪☻Ɑꜞ♥▫↔≤⌐ ⅜ ⌂╢  

(1)  ─ Ɽꜝⱷכ♃ 

≢ 6.9 6.7

─ ⅜ ⇔√ ₈  ⌐ ╠⇔√

Ss─ ⌐≈™≡₉ 21 1 15  

⁹ 

↓╣⌐╟╣┌ ↓─ 19 ─ │ ─≤⅔╡≢

№∫√⁹ 
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 ₈ ⇔√ Ɽꜝⱷ₉♃כ─ ≢₈ ₉≤⇔≡ ↕╣≡™╢─⅜
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─ Ɽꜝⱷ⁹╢№≢♃כ↓─ ≢ ⌐ ≤⌂╢─⅜ ─ ≢№

╢⁹ 

 

 

 

↓─ ⅛╠╦⅛╢↓≤≤⇔≡ ∂ ─ ─ ≢ ♩ⱷfiכ⸗

№╢™│ ⅜ ╟╡ ⅝™↓≤≢№╢⁹∟⌂╖⌐

↓─ │ ⌐ ⅜ ╣√ ≢№╢─≢ ─ ™ ꜠◦Ⱨ

⌐╟╢ ╩ ∆╙─ ─℮∟ ╣ ⅜∫√╙── ─ ⅜↓─ ─

─ ╩ ∆ ─ ≢№╢⁹ 

 ∕↓≢ ↓─ ⅛╠─⅛™ ╩ ≢ ╢≤ ─≤⅔╡≤⌂∫≡™╢⁹ 
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(2)  19 ─Ɽꜝⱷכ♃≤ ꜠◦Ⱨ─  

  ↓─ ≢─ ╩ ∆ ꜠◦Ⱨ⌐╟╢ ≤ ∆╢≤

─≤⅔╡≢№╢⁹ 

 

 

─ ⅛╠⇔≡ 19 │ ♩ⱷfiכ⸗ ┘

≢ ─ 3.5 ≤⌂∫≡™╢⁹√∞⇔ ▪☻Ɑꜞ♥▫─ ⅜ 33 ≤

22 ╟╡╙ ⅝™↓≤⅛╠ ▪☻Ɑꜞ♥▫─ │ ─ 2.25

⌐≤≥╕∫≡™╢⁹™∏╣⌐⇔≡╙↓─ │ ─ ≢│⌂™↓≤⅜

╦⅛╢⁹ 

  

  ╕√ ─ ₈ ⇔√ Ɽꜝⱷ₉♃כ╩╖╢⌂╠ ≈─▪☻Ɑꜞ♥▫≢

⅜ ⅝ↄ ℮↓≤⅜╦⅛╢⁹ 

 

 

 ∟⌂╖⌐ ≢╙ ─≤⅔╡ ≈─▪☻Ɑꜞ♥▫─ │

∆═≡ ∂≤™℮╦↑≢│⌂⅛∫√  ╒⅛₈2007

─ ₉  
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http://www.kojiro - irikura.jp/pdf/cyuetsu_080319.pdf#search='200 7%E5%B9%B

4+%E4%B8%AD%E8%B6%8A%E6%B2%96%E5%9C%B0%E9%9C%87+%E9%9C%87%E6%BA%90%E7%89

%B9%E6%80%A7'  

 

↓╣╕≢╒≤╪≥─ ≢ ─▪☻Ɑꜞ♥▫─ │ ∂≤⇔≡⸗

♦ꜟ⅜ ↕╣≡⅝≡™√ ╙⁸ ⌐ ™ ≢│⁸

≤ ⌐▪☻Ɑꜞ♥▫─ ⌐ ╩≈↑≡™╢⅜⁸∕╣≤│ ⌂

╢ ≢│ ▪☻Ɑꜞ♥▫─ │ ∂≤⇔

≡ ⇔≡™╢ ⅜ │ ─ ≢│ ∏⇔╙∕℮≢│⌂ↄ ≈─▪

☻Ɑꜞ♥▫∞↑⅜⁸ ╟╡ ⅜ ⌐ ⅝ↄ⌂╢↓≤⅜№╢─≢№╢⁹ 

↓─↓≤⅛╠∆╣┌ ⸗♦ꜟ─ ⌐№√∫≡│ ⌐ ─▪☻Ɑ

ꜞ♥▫≢ ╟╡╙ ⅝⌂ ⅜ ∆╢⸗♦ꜟ╙ ↕╣╢ ⅜№╢⁹

─ ╩ ∆╢ ⅜ ™ ─ ≢│⁸≤╡╦↑ ─

▪☻Ɑꜞ♥▫─ ⅜ ≤⌂╢⁹ ™▪☻Ɑꜞ♥▫─ │⁸∕

↓≢ ↕∑╢ ─ ⅝↕╩ ╘╢⅜⁸ │⁸ ⌐╟╢

⅜ ⅝™√╘⁸ ─ │⁸ ⁸ ─▪☻Ɑꜞ♥▫─

⌐ ⅝ↄ ↕╣╢⁹⇔√⅜∫≡⁸ ─▪☻Ɑꜞ♥▫≢─ ⅜

─ ≢│ ≤⌂╢─≢№╢⁹ 

╕√ ─▪☻Ɑꜞ♥▫⌐ ╡ ≡╠╣╢ ⅜ ─▪☻Ɑꜞ♥▫≢

─ ─ ≢ ╡╢≤™℮╦↑≢╙⌂™⁹↕╠⌐ ⅝⌂ ⅜

≈─▪☻Ɑꜞ♥▫≢ ∆╢ ╙ ⅎ╢ ⅜№╢⁹⇔⅛⇔⁸≥─ ⌐⅔

™≡╙⁸▪☻Ɑꜞ♥▫─ ⅜ ⌂╢≤™℮ ⌐√∫√ ╩⇔

≡™╢╙─│⌂™⁹ ™─│⁸ ⌐╙∫≤╙ ™▪☻Ɑꜞ♥▫─ ⅜⁸

─▪☻Ɑꜞ♥▫⌐ ⇔≡ ⌐ ⅝™ ≢№╢⅛╠⁸∕─╟℮⌂⸗♦ꜟ╩

http://www.kojiro-irikura.jp/pdf/cyuetsu_080319.pdf#search='2007%E5%B9%B4+%E4%B8%AD%E8%B6%8A%E6%B2%96%E5%9C%B0%E9%9C%87+%E9%9C%87%E6%BA%90%E7%89%B9%E6%80%A7
http://www.kojiro-irikura.jp/pdf/cyuetsu_080319.pdf#search='2007%E5%B9%B4+%E4%B8%AD%E8%B6%8A%E6%B2%96%E5%9C%B0%E9%9C%87+%E9%9C%87%E6%BA%90%E7%89%B9%E6%80%A7
http://www.kojiro-irikura.jp/pdf/cyuetsu_080319.pdf#search='2007%E5%B9%B4+%E4%B8%AD%E8%B6%8A%E6%B2%96%E5%9C%B0%E9%9C%87+%E9%9C%87%E6%BA%90%E7%89%B9%E6%80%A7
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⇔≡ ╩⌂∆═⅝≢№╢⅜⁸ ╙∕─╟℮⌂⸗♦ꜟ╩ ⇔≡™

⌂™⁹ 

 ↓─╟℮⌐ ─ │ ₁≢№╢⅜ ─ │ №ↄ╕≢╙

─ ≢ ╦╣≡⅔╡ ₁⌂Ᵽꜝ♠◐⌐≈™≡─ ⅜ ↄ ⇔≡™╢

↓≤⅜ ↓─ ─ ⅛╠╙ ╠⅛≤⌂╢⁹ 

 ∟⌂╖⌐⁸ ≢│⁸ ─∆═╡ ⅜ ↕╩ ⇔≡™╢⅜⁸

─ ≢│⁸ ⅝⌂∆═╡ ╩ ↕∑√ ≢∆═╡ │

≢│⌂ↄ⁸ ≢ ⌐ ⅝⌂∆═╡ ╩ ↕∑√ ⅜ ⇔√⁹↓─↓≤

⅜⁸ ─ ╩ ⅝ↄ↕∑√ ∞≤↕╣⁸∕╣╩ ≢

⅝⌂⅛∫√≤™℮ ╩ ╕ⅎ≡⁸∕─ ─ ♩ꜝⱨ─ ⸗♦ꜟ

─⸗♦ꜟ≢│⁸ ⅝⌂∆═╡ ╩ ↕∑╢ ╩₈ ∆═╡ ₉₈ ∆═╡ ₉

≤ ↑≡⸗♦ꜟ╩ ⇔≡™╢⁹ ⌐⁸ ⌐⅔™≡╙⁸ ╩ ↕∑

╢ ▪☻Ɑꜞ♥▫ ╩₈ ₉₈ ₉⌐ ↑≡⁸⸗♦ꜟ

╩ ∆╢ ⅜№╢─│⁸ ╛ ─ ⅛╠ ╠⅛≢№╢⁹

≤╡╦↑⁸ ⌐╙∫≤╙ ™▪☻Ɑꜞ♥▫≢─ ╩⁸ ⌐ ⅝ↄ≤╣

┌ │⁸∕─ ⅝ↄ⌂╢⁹√≤ⅎ┌ ⁸ ─ ⅝⌂ ╩ ╡

↑╣┌⁸≤╡╦↑ ⌐≤∫≡ ⌂ ╙ ⌐ ⅝ↄ⌂╢⁹

│⁸ ⌐╟∫≡ ⇔╛∆ↄ⁸ ⁸ ─ ה ─

╙ ≢№╢─≢⁸ ─▪☻Ɑꜞ♥▫⌐⅔↑╢ ⅜⁸ ≤⌂

╢⁹⇔√⅜∫≡⁸ ─▪☻Ɑꜞ♥▫≢ ─▪☻Ɑꜞ♥▫╟╡ ⅝⌂

⅜ ∆╣┌⁸∕╣∞↑≢⁸ ─ │⁸ ∟⌐ ⇔ↄ ⅝ↄ⌂╠↨╢╩ⅎ

⌂™⁹⇔⅛⇔⁸↓─ ⌐≈™≡│⁸≥─ ⌐⅔™≡╙⁸ ⌐╟∫

≡ ─ ╙⌂↕╣≡™⌂™⁹╕√ ⌐▪☻Ɑꜞ♥▫↔≤⌐ ─ ℮

⅜ ⇔≡™╢ ⁸∕─╟℮⌂ ⌂ ─ ⌐ ≠ↄ⸗♦ꜟ

─ ╩ ∆╢↓≤│ ≢№╢⁹ 

╕√⁸ │♃כ♦√╣╠ ─≤⅔╡≢№╡⁸₈ ─ ─╙╢⌂₉♃כ♦

│⁸ ↕⌐⅔™≡ ⅝⌂ ⅜№╡⁸ ⅛╢─│ ↄ─ ⅛⇔≢♃כ♦─

⌂™⁹ │⁸ ⅜⁸ ⌐⅔™≡≥↓╕≢ ┘≡™╢⅛≢№╢⅜⁸∕╣╩

⅜♃כ♦╢⅝≢─≥↓╢∆ ⇔⌂™↓≤│ ╠⅛≢№╢⁹ 
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 ─  

(1)  ─ ─  

≥─ ╙⁸ ─ ╩ ⅎ≡⁸ ≢ │ ┘≡™⌂

™≤⇔≡⁸ ⸗♦ꜟ╩ ⇔≡™╢⁹∕─ │⁸ ⌐╟╢

─ ≢№╢⁹∕↓≢⁸↓─ ─

 ⌐≈™≡ ╢↓≤≤∆╢⁹ 

⌐│⁸ ⅜ ⌂ ≤⇔≡ ™╠╣╢⁹ ⌐

≢│⁸ ⌐╟∫≡ ≤™℮ ⅜⌂↕╣╢⁹↓─

⌐╟╢ │⁸⅔⅔╗⌡ ─ ↕╕≢⇔⅛

│♃כ♦™ ╠╣⌂™⁹ ⌐⁸ ™ ⌐⅔™≡│⁸ ⌂ ⅜≢⅝∏⁸∕

↓≢│⁸↕╠⌐∏∫≤ ™ ↕╕≢⇔⅛ ⅜≢⅝⌂™⁹ 

≢ ╦╣√ │♃כ♦─ ─≤⅔╡≢№╡⁸ ─

⌐ ⅝ ⅜ ↄ⌂╢╒≥⁸♦כ♃─ │ ↄ⌂∫≡™╢⁹⇔⅛⇔⁸∕

╣╙ ⅜ ↄ♦כ♃─≤╣╢ ≤⌂∫≡™╢⁹ 
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⁸│♃כ♦─ ↕⌐⅔™≡ ⅝⌂ ⅜№╡⁸ ⅛╢─│

ↄ─ ⁹™⌂⅛⇔≢♃כ♦─ │⁸ ⅜⁸ ⌐⅔™≡≥↓╕≢ ┘≡

™╢⅛≢№╢⅜⁸∕╣╩ ⅜♃כ♦╢⅝≢─≥↓╢∆ ⇔⌂™↓≤│ ╠⅛

≢№╢⁹ 

∟⌂╖⌐⁸ ≢─ ╩ ╣┌⁸↕╠⌐∕─ ⅜ ↄ ⅛╢⁹ 
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↓─ ─ ╩ ╣┌⁸ ≤↕╣╢ │⁸ ⌐ ↄ╒≥ ↄ⌂∫≡

™⅝⁸ ⅛╠ ─ ↕╕≢⌐⌂∫≡⇔╕∫≡™╢⁹⇔⅛⇔⁸ ╩

╣┌⁸∕↓╕≢ ≤│ ⅎ⌂™⁹╙∫≤∏∫≤ ™≤↓╤╕≢⇔⅛⁸

─ │ ╖ ╣⌂™⁹╙∫≤╙ ─ ≢╙⁸ ⌐ ╖ ╣╢─│

⅛╠ ⅛╠ ╒≥─ ↕╕≢≢№╢⁹↓╣╟╡ ─

─ ╣│⁸ ╖ ╢↓≤⅜≢⅝⌂™↓≤⅜ ⅛╢⁹ 

≤╡╦↑ ↄ≢│⁸ ─ ⅜ ™↓≤⅜⁸↓─ ⅛╠╙

╠⅛≢№╢⁹ 

╕√ ─ ─ ╩ ≡╙⁸ ─↓≤⅜ ⅎ╢⁹╕∏

─ ╩ ╢≤⁸ ─ ⌐ ↄ╒≥ ⅜ ↄ⌂∫≡™╢↓

≤⅜ ⅛╢⁹ ≢│⁸╒╓ ╒≥⇔⅛⁸ ─

│ ≢⅝≡™⌂™⁹ 
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  ╕√ ─ ⌐╟╣┌⁸ ≢│⁸

⁸ ≢│⁸ ⇔

⅛⁸ ─ ╩ ≢⅝⌂™↓≤⅜ ⅛╢⁹ 
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  ⁸ ─ ─ ╩ ╣┌⁸ ─≤⅔╡≢№╡⁸

⅛╠ ╩ ≤⇔≡ ↄ ⌐ ⅜ ™≡™╢⁹↓─╟℮⌂ ⌐

╕≢⁸ ≢│ ─ ╩ ∆╢↓≤⅜≢⅝⌂™⁹ 

  ∟⌂╖⌐⁸ ≢╙⁸ ─ ╩ ╢ ⌂ │⁸Ⱳכꜞfi◓ ─╒

⅛⁸ ≤ ⌐⁸ ⌐ ⌐╟∫≡ ╩ ⅎ⁸ ≢

⇔≡⅝√ ╩≤╠ⅎ╢ ≢№╢⅜⁸╛│╡ ↄ─ ╕≢

│ ∆╢↓≤⅜≢⅝⌂™⁹ 

  ↓─╟℮⌐⁸ ⌐ ⅜╢ │⁸ ≢⅝√≤⇔≡╙∕─ ─
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─ ™ ─ ─╖≢№╡⁸ ─ ╩ ⌐ ╢↓≤│≢⅝⌂

™─≢№╢⁹ 

 

 

 

( 2)  ™ ─ ⌐ ┘╢  

│⁸ ─≤⅔╡⁸ ⇔√ ↕─ ™ ≢╙⁸ ⅜

╒╓ ─ ↕ ⌐ ⅜∫≡™╢ ⅜№╢↓≤╩ ╘≡™╢⁹ 

 

 

  ─ ™ │⁸ ⅜≥↓╕≢ ┘≡™╢⅛│⁸ ≢ ⌐

⅛╢≤™℮ ⌐ ∫≡™╢⁹⇔⅛⇔⁸ │⁸ ≢ ™ ≤⇔

⅛ ⇔≡⌂ↄ≤╙⁸ ≢│ ↄ ↄ ─№╡℮╢↓≤╩ ╘≡™╢⁹

│⁸ ─ ≢│⁸ ─ ╩ ⇔⅝╣⌂™↓≤╩ ╘≡™
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╢─≢№╡⁸ ─ ≤│ ↄ ∆╢ ⌐ ∫≡™╢⁹ 

  ↓╣╩ ⌐ ⇔≡™╢─⅜⁸ ≢─ ─ ™ ─

≢№╢⁹↓─ │⁸ ─≤⅔╡≤↕╣≡™╢  

₈ ╩ ⇔≡ ∆╢ ⌐≈™≡₉  

ה ⁹ 

 

 

  ↓─ │⁸ ≢ ↕ ─ ≢№╢⅜⁸∕─ ≢
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│ ↕ ─ ≢№╢ ⅜№╢↓≤⅛╠⁸ ─╟℮⌂ ≤

⌂∫≡™╢⁹ ≢ ─ ⅜ ⅛╢⌂╠⁸↓─╟℮⌂ │ ≢⁸

⌐╟∫≡ ≢⅝√ ↕≤ ─ ╩ ∆╣┌ ™⁹⇔⅛⇔⁸ ─

≢│⁸ ≢ ⅜≥↓╕≢ ┘≡™╢⅛╩ ╢↓≤⅜≢⅝⌂™⅛

╠⁸ ─╟℮⌂ ≤∑↨╢╩ ⌂™─≢№╢⁹ 

  ∆⌂╦∟⁸ ─ ≢│⁸≤╡╦↑ ≢ ⅜≥╣∞↑ ┘≡

™╢⅛╩ ╢↓≤⅜≢⅝⌂™⁹ ⌂ↄ≤╙⁸ ─ ∆╢ ⅜⁸ ≢∕

─ ⌐ ↄ ┘≡™╢ │⁸ ⇔⅝╣⌂™─≢№╢⁹ 

  ∟⌂╖⌐⁸ ≢│⁸ ⌐╟╡ ╘╠╣√ ╩⁸

⅜№╢≤⇔≡⁸↕╠⌐ ┌⇔≡⁸ ─ ╩ ╘√⁹↓─ ┌⇔√ ≢│⁸

≢ ─ ╩ ╘╢↓≤⅜≢⅝⌂⅛∫√⅜⁸ ⅜№∫√

─≢⁸ ╩ ┌⇔√─≢№╢⅜⁸↓─↓≤│⁸ ⅜⁸ ∫√

≢│ ⇔⌂™ ─№╡℮╢↓≤╩ ╘√╙─≢№∫√⁹↓─╟℮⌐⁸

≢│ ⇔ⅎ⌂™⁸ ─ ─ ⌐ ┘╢

─ │⁸ ⇔╟℮─⌂™↓≤⌂─≢№╢⁹ 

 

 

 ₈ ╩ ∑∏ ∆╢ ₉⌐≈™≡ 

 ₈ ╩ ∑∏ ∆╢ ₉≤│ 

₈ ╩ ∑∏ ∆╢ ₉≤│ ≢ ↕╣√ ≢№╡

≢₈ ₉≤™╦╣≡™√╙─⌐ ∆╢⁹↓╣⌐≈™≡

≢│ ₈  ─ ₉─ ⌐⅔™≡ ─≤⅔╡ ∆╢⁹ 

₈ ╩ ∑∏ ∆╢ ₉│ ≤ ╩ ↑╢↓≤⅜

⌂ ─ ⌐≈™≡ ╠╣√ ⌐⅔↑╢ ╩

⇔ ↓╣╠╩ ⌐ ─ ╩ ⇔√ ☻Ɑ◒♩ꜟ╩ ⇔ ↓╣

⌐ ─ ─ ─ ╩ ⌐

⇔≡ Ss╩ ∆╢↓≤⁹₉ 

 

↕╠⌐ ∕─ ⌐⅔™≡│  

₈ ╩ ∑∏ ∆╢ ₉─ ⌐≈™≡│ ─
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╩ ⇔√ ⌂ ─ ≡╩ ⌐ ⇔℮╢≤│ ™ ╣⌂™↓≤

⅛╠ ⌐⅔↑╢ ⌂ ─ ⌐⅛⅛╦╠∏ ≡─ ⌐⅔™

≡ ⌐ ∆═⅝ ≢№╢≤ ↑√╙─≢№╢⁹ 

  ↓─ ⅎ ╩ ⇔≡ ↕╣√ Ss─ ⌐≈™≡│

⌐⅔↑╢ ─ ⌐ ╠⇔≡ ⌐ ∆═⅝≢№╢⁹⌂⅔ ∕─

⌐│ ⌐ ⌂ ╩ ↕⌂™ ⌐ ∆╢ ─ ⌐

≈™≡ ⌂ ╩ ⌐ ∂≡ ≤∆╢↓≤⅜ ╕⇔™⁹₉ 

≤∆╢⁹ 

 

 ⅜↓╣╕≢ ⇔≡™√₈ ╩ ∑∏ ∆╢ ₉ 

 ⅜↓╣╕≢ ⇔≡™√₈ ╩ ∑∏ ∆╢ ₉│

╒⅛(2004)⌐╟╢₈ ╩ ⌐ ≢⅝⌂™ ⌐╟╢ ꜠ⱬ

ꜟ₉⌐⅔↑╢ ☻Ɑ◒♩ꜟ≢№∫√⁹ 

 2004 4 4  

http://www.jaee.gr.jp/stack/submit - j/v04n04/040403_paper.pdf#search='%E9

%9C%87%E6%BA%90%E3%82%92%E4%BA%8B%E5%89%8D%E3%81%AB%E7%89%B9%E5%AE%9A%E3

%81%A7%E3%81%8D%E3%81%AA%E3%81%84%E5%86%85%E9%99%B8%E5%9C%B0%E6%AE%BB%E5

%86%85%E5%9C%B0%E9%9C%87%E3%81%AB%E3%82%88%E3%82%8B%E5%9C%B0%E9%9C%87%E5

%8B%95%E3%83%AC%E3%83%99%E3%83%AB%E3%80%8D%EF%BC%882004%E5%B9%B4%E3%80%8

1%E5%8A%A0%E8%97%A4%E7%A0%94%E4%B8%80%E3%80%81%E4%BB%96%E3%80%81%E6%97%A

5%E6%9C%AC%E5%9C%B0%E9%9C%87%E5%B7%A5%E5%AD%A6%E4%BC%9A%E8%AB%96%E6%96%8

7%E9%9B%86%E3%80%81%E7%AC%AC4%E5%B7%BB%E3%80%81%E7%AC%AC4%E5%8F%B7%EF%BC

%89'  

 

↓─₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ─ │ ┘◌ꜞⱨ◊ꜟ♬▪

≢ ⇔√ 41─ ─℮∟ ╩ ⌐ ≢⅝⌂™ ≤⇔≡

12 ─ 15 30 ─ ╩ ™≡ ∫√╙─≢№╢⁹

9 │ 1966 ─Ɽכ◒ⱨ▫כꜟ♪ ⅛╠ 1997 ─ ╕≢

─ 31 ─◌ꜞⱨ◊ꜟ♬▪─ 6 ≤ ─ 3 ≢№╢⁹ 

http://www.jaee.gr.jp/stack/submit-j/v04n04/040403_paper.pdf#search='%E9%9C%87%E6%BA%90%E3%82%92%E4%BA%8B%E5%89%8D%E3%81%AB%E7%89%B9%E5%AE%9A%E3%81%A7%E3%81%8D%E3%81%AA%E3%81%84%E5%86%85%E9%99%B8%E5%9C%B0%E6%AE%BB%E5%86%85%E5%9C%B0%E9%9C%87%E3%81%AB%E3%82%88%E3%82%8B%E5%9C%B0%E9%9C%87%E5%8B%95%E3%83%AC%E3%83%99%E3%
http://www.jaee.gr.jp/stack/submit-j/v04n04/040403_paper.pdf#search='%E9%9C%87%E6%BA%90%E3%82%92%E4%BA%8B%E5%89%8D%E3%81%AB%E7%89%B9%E5%AE%9A%E3%81%A7%E3%81%8D%E3%81%AA%E3%81%84%E5%86%85%E9%99%B8%E5%9C%B0%E6%AE%BB%E5%86%85%E5%9C%B0%E9%9C%87%E3%81%AB%E3%82%88%E3%82%8B%E5%9C%B0%E9%9C%87%E5%8B%95%E3%83%AC%E3%83%99%E3%
http://www.jaee.gr.jp/stack/submit-j/v04n04/040403_paper.pdf#search='%E9%9C%87%E6%BA%90%E3%82%92%E4%BA%8B%E5%89%8D%E3%81%AB%E7%89%B9%E5%AE%9A%E3%81%A7%E3%81%8D%E3%81%AA%E3%81%84%E5%86%85%E9%99%B8%E5%9C%B0%E6%AE%BB%E5%86%85%E5%9C%B0%E9%9C%87%E3%81%AB%E3%82%88%E3%82%8B%E5%9C%B0%E9%9C%87%E5%8B%95%E3%83%AC%E3%83%99%E3%
http://www.jaee.gr.jp/stack/submit-j/v04n04/040403_paper.pdf#search='%E9%9C%87%E6%BA%90%E3%82%92%E4%BA%8B%E5%89%8D%E3%81%AB%E7%89%B9%E5%AE%9A%E3%81%A7%E3%81%8D%E3%81%AA%E3%81%84%E5%86%85%E9%99%B8%E5%9C%B0%E6%AE%BB%E5%86%85%E5%9C%B0%E9%9C%87%E3%81%AB%E3%82%88%E3%82%8B%E5%9C%B0%E9%9C%87%E5%8B%95%E3%83%AC%E3%83%99%E3%
http://www.jaee.gr.jp/stack/submit-j/v04n04/040403_paper.pdf#search='%E9%9C%87%E6%BA%90%E3%82%92%E4%BA%8B%E5%89%8D%E3%81%AB%E7%89%B9%E5%AE%9A%E3%81%A7%E3%81%8D%E3%81%AA%E3%81%84%E5%86%85%E9%99%B8%E5%9C%B0%E6%AE%BB%E5%86%85%E5%9C%B0%E9%9C%87%E3%81%AB%E3%82%88%E3%82%8B%E5%9C%B0%E9%9C%87%E5%8B%95%E3%83%AC%E3%83%99%E3%
http://www.jaee.gr.jp/stack/submit-j/v04n04/040403_paper.pdf#search='%E9%9C%87%E6%BA%90%E3%82%92%E4%BA%8B%E5%89%8D%E3%81%AB%E7%89%B9%E5%AE%9A%E3%81%A7%E3%81%8D%E3%81%AA%E3%81%84%E5%86%85%E9%99%B8%E5%9C%B0%E6%AE%BB%E5%86%85%E5%9C%B0%E9%9C%87%E3%81%AB%E3%82%88%E3%82%8B%E5%9C%B0%E9%9C%87%E5%8B%95%E3%83%AC%E3%83%99%E3%
http://www.jaee.gr.jp/stack/submit-j/v04n04/040403_paper.pdf#search='%E9%9C%87%E6%BA%90%E3%82%92%E4%BA%8B%E5%89%8D%E3%81%AB%E7%89%B9%E5%AE%9A%E3%81%A7%E3%81%8D%E3%81%AA%E3%81%84%E5%86%85%E9%99%B8%E5%9C%B0%E6%AE%BB%E5%86%85%E5%9C%B0%E9%9C%87%E3%81%AB%E3%82%88%E3%82%8B%E5%9C%B0%E9%9C%87%E5%8B%95%E3%83%AC%E3%83%99%E3%
http://www.jaee.gr.jp/stack/submit-j/v04n04/040403_paper.pdf#search='%E9%9C%87%E6%BA%90%E3%82%92%E4%BA%8B%E5%89%8D%E3%81%AB%E7%89%B9%E5%AE%9A%E3%81%A7%E3%81%8D%E3%81%AA%E3%81%84%E5%86%85%E9%99%B8%E5%9C%B0%E6%AE%BB%E5%86%85%E5%9C%B0%E9%9C%87%E3%81%AB%E3%82%88%E3%82%8B%E5%9C%B0%E9%9C%87%E5%8B%95%E3%83%AC%E3%83%99%E3%
http://www.jaee.gr.jp/stack/submit-j/v04n04/040403_paper.pdf#search='%E9%9C%87%E6%BA%90%E3%82%92%E4%BA%8B%E5%89%8D%E3%81%AB%E7%89%B9%E5%AE%9A%E3%81%A7%E3%81%8D%E3%81%AA%E3%81%84%E5%86%85%E9%99%B8%E5%9C%B0%E6%AE%BB%E5%86%85%E5%9C%B0%E9%9C%87%E3%81%AB%E3%82%88%E3%82%8B%E5%9C%B0%E9%9C%87%E5%8B%95%E3%83%AC%E3%83%99%E3%
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↓─ ≢ ╠⅛⌂╟℮⌐ ₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ│ ─

─ ╩╒≤╪≥ ≡ ∆╢╟℮⌐│ ╠╣≡⅔╡ ∆╢≤

⌐ ⅝╘⌐ ꜠ⱬꜟ╩ ∫≡™╢⅛─╟℮≢№╢⁹⇔⅛⇔ ╙≤╙≤ ₈ ╒

⅛(2004)₉─ │ ↔ↄ 31 ─╦∏⅛ 9≈─ ─ 12 ─ 15─ ⌐

≠ↄ╙─≢⇔⅛⌂ↄ ≡⇔≥♃כ♦ ↄ ⌂╙─≢⇔⅛⌂™⁹∕─↓≤│

∆╢ ⅜ 5.7 ≤™℮ ╘≡ ↕⌂ ≢№╡⌂⅜╠

╛∆╛∆≤ ╒⅛(2004)─ ☻Ɑ◒♩ꜟ╩ ⅎ≡⇔╕∫≡™╢↓≤⅛╠⇔≡

╙ ╠⅛≢№╢⁹ ∆╢⌐ ╒⅛(2004)─ ☻Ɑ◒♩ꜟ│ כ♦√╣╠

♃⌐ ≠ↄ ∕─ ╡─╙─≢⇔⅛⌂™─≢№╢⁹ ⌂ↄ≤╙ 12 13 ╙

⇔ↄ│ 40 ─ ─ ╩ ∆╢⌐│ ⌐╡╕№⅜♃כ♦─↓ ⌂∆⅞

╢↓≤⅜ ╠⅛≢№╡ ∞⅛╠↓∕ ⅜ ↓╣╩ ⅎ≡⇔╕∫

√─≢№╢⁹ 
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 ⌐╟╢₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ  

↓─₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ⌐≈™≡

─ ≢╙№∫√ ─ │ ₈ ₉2012 8

─₈ ─₈ ₉∞∫√ ─ √∟₉ ⌐⅔

™≡  

₈ ╩ ∑∏ ∆╢ ₉⌐≈™≡─₈ ≤ ╩ ↑╢↓≤

⅜ ⌂ ─ ⌐≈™≡ ╠╣√ ⌐⅔↑╢ ╩

⇔ ↓╣╠╩ ⌐ Ss╩ ∆╢₉≤─ ≤

╩ ∆ ≢№╢⁹ ⌂ │ ⌐╕⅛↕╣╢⅜

─ ⅜ ⇔√ ╒⅛ 2004 ≤™℮ ≢│ ─

™ ╩∆═≡₈ ≤ ↑╠╣╢₉≤ ╩≈↑≡ ⅛╠

⇔ 6.6 ╕≢─ ─ ╣⇔⅛ ™≡™⌂™⁹ 

≤⇔≡™╢⁹ 

⌐╟╣┌ ₈ ╒⅛(2004)₉│ 7 ─ ╩ ╛╡

⇔ ↕╣√ 6.6 ╕≢─ ─╖╩ ≤⇔√╙─≢⇔⅛⌂™⁹⇔√

⅜∫≡ ↓╣⅜ ⌂╙─≤⌂╢─│ ─↓≤≢№∫√⁹ 

 

 JNES ⌐╟╢  

(1)  ₈ ╒⅛(2004)₉─ ─ ─   

21 3 ─ JNES ─₈ ╩ ∑∏ ∆╢

─ ⌐ ╢ ⌐ ∆╢ ₉ ⌐⅔™≡╙ ∕─₈ ₉

⌐⅔™≡ 

 ╒⅛ 2004 ─ ≤⇔≡│ ⇔√ ╩ ⌐ ≢⅝╢≤⇔√

─ ≤─ ↑─ ⅜ ≢⌂™↓≤ ≤⇔√ ┘

─ ⅜ ⌂ↄ ─ ꜠ⱬꜟ─ ─ ⅜ ≢

│⌂™↓≤ ⅜ →╠╣√⁹ 

≤↕╣≡™╢⁹⇔√⅜∫≡ ╙ ╒⅛ 2004 ─ ≢

│ ≢№╢↓≤╩ ╘≡™╢─≢№╢⁹ 

⇔⅛⇔ ╙≤╙≤ ╒⅛─ ≢│ ≢№╢↓≤│ כ♦√∫⌂≥≥╙
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♃⅜№╕╡⌐ ⌂™↓≤⅛╠ ⇔≡ ╠⅛≢№∫√⁹ ⅜ ╘√

≢│⁸ 12 3 ⌐ ⇔√↓≤⅜ ≢⅝⌂™ ╩

≤ ╘≡™╢↓≤⅛╠⇔≡╙ ꜠ⱬꜟ│ ⌂ↄ≤╙ 12 3 ≢

─ ꜠ⱬꜟ≢⌂ↄ≡│⌂╠⌂™⁹∕╙∕╙₈ ⌐╟╢ │

≢│ ⅛╠ ◌ꜞⱨ◊ꜟ♬▪≢│

⅛╠ ↕╣≡₉™╢⌐ ⅞⌂™⇔ ─ ─ ₈ ╩

∑∏ ∆╢ ─ ⅎ ₉⁹ ⌐ ≢ ⅜ ↕╣√─│

─ ≢№∫≡ ⌐ ◌♃

꜡◓≤ ╦╣╢ │♃כ♦ ─╙─⇔⅛⌂™

─≢№╢⁹ ∆╢⌐ ╙≤╙≤ ⌐≈™≡─ ⌐╟╢ ⅜ ╕∫≡⅛╠

╕∞ ╒≥⇔⅛ ⇔≡™⌂™⇔ ⌂ │ ╙∫≤ ™ ─╙

─⇔⅛⌂™⁹ ₈ ╒⅛(2004)₉╙ 1966 ─ ⇔⅛ ≤⇔≡™⌂

™⁹ ╘≡ ─ ↕™ ≢№╢ ─ 30 ╒≥─ │≢╠⅛♃כ♦ ╙

≤╙≤ ╠⅛ ⌂ ⅛≈ ⌂ ╩ ≈ ╩ ↄ↓≤│ ≢№╢⁹ 

 

(2)  ─ ≤₈ ╩ ∑∏ ∆╢ ₉─ ─  

JNES│ ⌐⅔™≡ 8≈─ ╩ ⇔ ∕╣╩ ⌐ⱪכꜟ◓─≈2

↑≡ ⇔≡™╢⁹ ─℮∟ ≢ ⱪכꜟ◓√∫ ─ ≤│ ₈

⌐ ╩ ≢⅝⌂™ ₉≢№╡ ⱪכꜟ◓ ─ ≤│ ₈ ⌂ ≤╖

⌂∆⅛≥℮⅛ ⅜ ⇔ↄ ⅜ ⅛╣≡™╢₉ ≢№╢⁹ 

 ─ ⌐⅔™≡╙ ₈₈ ╩ ∑∏ ∆╢ ₉─

⌐≈™≡│ ─ ╩ ⇔√ ⌂ ─ ≡╩ ⌐ ⇔

℮╢≤│ ™ ╣⌂™₉≤⇔≡™╢⅛╠ ─₈ ⌂ ≤╖⌂∆⅛≥℮⅛

⅜ ⇔ↄ ⅜ ⅛╣≡™╢₉ ╙ ⌐™℮₈ ≤

╩ ↑╢↓≤⅜ ⌂ ─ ₉≢│№╢≤ ℮═⅝≢№╢⁹ 

JNES⅜ ≤⇔√ ─ ≢╙∫≤╙ ⅝⌂ ⌐≈™≡ ╣┌

⅜ ↓╢╕≢ ⅜№╢≤│ ╦╣≡™⌂⅛∫√⁹↓─ ╛◌ꜞⱨ◊ꜟ♬

▪─ ⌐≈™≡ ₈ ╒⅛(2004)₉│ ₈1983 Coalinga 1994 

Northridge ⅔╟┘ 2000 ⌐≈™≡│ ⌐ ⌐

∆╢ ⅜ ⌐ ↕╣≡™⌂⅛∫√⅜ ≤─ ⌐╟╡
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⌐ ⌂ ╩ ⅎ┌ ╩ ≤ ⇔√⁹₉≤⇔≡ ⌐│⇔⌂⅛∫

√⁹⇔⅛⇔ ↓∫≡╖≡⅛╠ ⇔√╠ ╦⅛∫√│∏∞≤™℮ ↓─

≢│ ⌂ↄ≤╙ ─ │ ≢⅝⌂™⇔ ⌐

⌐╖⌂⅜∕↓⌐ ⅜№╢≤ ╘╢⅛⌐╙ ⅜№╢⁹≤╡╦↑

│ ─ ╩ ╘√⅜╠⌂™≤™℮ ╙ ⇔≡⅔ↄ ⅜№╢⁹ 

⇔√⅜∫≡ ₈ ⅜ ⇔ↄ ⅜ ⅛╣≡™╢₉ ╙╕√ ─ ⅎ

⅛╠∆╣┌ ╩ ∑∏ ∆╢ ─ ≤⌂╢═⅝ ≤∆═⅝

↓≤≤⌂╢⁹ 

 

 

∟⌂╖⌐ JNES│ ≡∫╟⌐♃כ♦─↓ ∕─ Ɫ◙כ♪

╩ ™╢≤⇔≡ ₈ ╒⅛ 2004 ─ ☻Ɑ◒♩ꜟ│הההJNES⌐╟╢
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☻Ɑ◒♩ꜟ─ 10─ 4 ⅛╠ 10─ 5 ─ ⌐№╢₉≤⇔≡™╢⁹⇔⅛⇔

JNES⅜ ⌐╟∫≡ ⅝ ⇔√ ☻Ɑ◒♩ꜟ⌂╢╙─│

⅜♃כ♦√∫⌂≥ ╩ ∏╢⌐ ╡╢╒≥─ ⌐♃כ♦─ ≠ↄ╙─≢

│№╡ⅎ⌂™⁹ ╙ ⅛⌂ ╩ ↄ⌐│ ⅜♃כ♦─

⌂↑╣┌⌂╠⌂™⅛╠⁹↓─ ↕╣√₈ ₉│ ╘≡ ─ ⅝⌂ ≢⇔

⅛⌂™⁹ ⌐ │ ≤⇔≡↑√ ™⌐ ⌂ ╩ ⅝ ↓∆↓≤│

⅜│∫⅝╡≤ ⇔≡⇔╕∫√⁹√⅛∞⅛ 80 ╒≥─ ≢ 1

⌐ 10─ 10 ⌐ 10─ 5 ─ ─ ╩ ∆⌂

≥ ≢⅝╢│∏─⌂™↓≤≢№╢⁹ 10 ≢ ↓╢↓≤⅜⌂™╦↑≢│⌂™

╙── ⌐│ №╢™│ 10 ≤™℮☻Ɽfi≢

∆╢ ∕╣⅜ ⌂─≢№╢⁹↓─╟℮⌂ ─☻Ɽfi≢ ∆╢

≤™℮ ─ ╩ ╘╢ ╩ ╦╣╦╣ │ ∫≡™⌂™⁹

╙⇔∕╣≢╙ ╩ ⇔√™≤™℮─⌂╠ ─ ⅎ ⅛╠⇔≡╙ ₈ ₉

─₈ ⅛↕₉ ╟╡ ⌐ ⅎ┌ ₈ ₉─ ╙ ⌐ ↕⌂™ ╡

∫√ ╩ ↄ↓≤≤⌂∫≡⇔╕℮│∏≢№╢⅜ ↓─ ₈≢♃כ♦─

─ ₉╩ ∆╢↓≤ ≢№╢⁹ 

 

↓℮⇔≡ JNES│ ╩ ∑∏ ∆╢ ─ ≤⇔≡ ∏╣

≢│ ─ 7.3 ≢│ ─ 6.8

╩ ∆╢⁹∕─ ≢ JNES│ ⅜♃כ♦√∫⌂≥ ⌂™↓≤╩ ∆╢√

╘≤⇔≡ ─ ⌐ ═╢╟℮⌂ ⸗♦ꜟ⌐╟╢ ╩ ⇔≡™╢⁹ 

JNES─↓─ │ ╦∏⅛⌂ ─╠⅛♃כ♦⌂⅛∏╦─ ⌐╟╢╙─≢№

∫≡ ∕╣≢ ≤│ ⅎ∏ ⌐│↕╠⌐ ⅝⌂ ─ ⅜₈ ⌐

╩ ≢⅝⌂™ ₉₈ ⌂ ≤╖⌂∆⅛≥℮⅛ ⅜ ⇔ↄ ⅜

⅛╣≡™╢ ₉≤⇔≡ ⇔℮╢↓≤⅜ ≢⅝⌂™⁹∆⌂╦∟ ↓↓⌐╙

╘≡ ⅝⌂ ⅛↕⅜№╢─≢№∫≡ JNES─ │ ↓─ ─ ⅛↕⌐≈

™≡ ─⌂™≤↓╤⌐ ╘≡ ⅝⌂ ⅜№╢⁹↓─ ⌐ ⅛↕─ ∆

╢↓≤│ ⇔╟℮⅜⌂™⅜ ≢ ⅜♃כ♦ ⌂∆⅞╢↓≤⌂≥⅛╠─ ↓

─ ⅛↕─ ⅜ ≤™℮ ⌂ ⅜№╢⁹ ─ ≢₈

⅛↕─ ₉│ ∏∆═⅝╙─≢№╢⅜ ≢ ⅜♃כ♦⌂ ╒╓ 1997



83 

 

─╙─≢⇔⅛⌂™↓≤⌂≥⅛╠ ₈ ⅛↕─ ₉⅜ ≤™℮

⌂ ╩ ─ ⅜│╠╪≢™╢↓≤│ ╣≡│⌂╠⌂™⁹

─ ⌐│ ⌂ ⌂ ⅜№╢⁹ 

 

 ╩ ∑∏ ∆╢ ⌐≈™≡─JNES⌐╟╢ ⸗♦ꜟ≢─  

(1)  JNES⌐╟∫≡ ╦╣√ ⸗♦ꜟ⌐╟╢ ≤∕─  

JNES│ ∏╣ ⌐≈™≡│ 6.8 ∏╣ ⌐≈™≡│ 7.3 ─

╩ ⇔ ↓╣⌐≈™≡╙ ⸗♦ꜟ⌐╟╢ ≢ ╩⇔√⁹ ∏╣ ⌐

≈™≡─ ─⸗♦ꜟ│ ─≤⅔╡≢№∫√⁹ │ ≢ │ ≢

№╢⁹ 

 

JNES│ 7.3 ─ ∏╣ ⌐╟╢ ⌐≈™≡ ↕ 48km─ ╩ ⇔

211ﬞ ≢ ╩ ⸗♦ꜟ⌐╟╢ ≢ ⇔≡™╢⁹ 

∕─ ⅜ ─ ≢№╢⁹ 

  



84 

 

 

 

↓─ ⅛╠⇔≡ JNES─ ∫√ ─ ₈ ╩ ∑∏ ∆╢ ₉

│ 0.1 ─ ─ ☻Ɑ◒♩ꜟ≢ 5000●ꜟ ⌐╕≢ ⇔≡⇔╕

∫≡™╢⁹ 

⇔⅛⇔ ↓─ JNES─ ─ ⌐≈™≡ ₈ ╒⅛(2004)₉─ ☻Ɑ◒♩

ꜟ╩ ⅝ↄ ∫≡⇔╕∫√≤™℮ ⌐≈™≡ JNES│  

  ∕─ ⇔√ ╩ ∆╢ ─ ╩ JNES⌐╟╢

☻Ɑ◒♩ꜟ ⅎ┌ 10─ 4 ≤ ∆╢≤≤╙⌐ ∆

╢ ╩ ↕∑≡™╢ ─ ╩ ⇔≡ ꜠ⱬꜟ─

╩ ∆╢⁹Ⱶ♬ⱴⱶꜞ◒꞉▬▪ⱷfi♩≤⇔≡─ ↑⅛╠ ╩

∆╢ ⅎ │ ╠⌂™⁹ 

≤∆╢⁹ 

JNES│ ₈ ╩ ∑∏ ∆╢ ₉⅜ ⱪꜝfi♩ ⌐ ∆╢╙

─≢№╢⅛╠ Ⱶ♬ⱴⱶꜞ◒꞉▬▪ⱷfi♩ ─ ≢ ╡╢≤↕╣

↕╣√ ╩ ∆╢ ≢│⌂ↄ≡╙ ™≤⇔√⁹ 

∕─ ≢  
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  ╒⅛ 2004 ⌐╟╢ ☻Ɑ◒♩ꜟ│ ⅛╠─ ⅜ 10km

─ ☻Ɑ◒♩ꜟ─ ɛ 84 20 ─ ☻

Ɑ◒♩ꜟ─ 1.64ɛ 95 ⌐ ⇔ JNES⌐╟╢

☻Ɑ◒♩ꜟ─ 10─ 4 ⅛╠ 10─ 5 ─ ⌐№╢⁹ 

≤⇔≡ │⇔≡™⌂™╙── ₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ╩

∆╢≤™℮ ≤⌂∫≡™╢⁹ 

 

(2)  JNES─ ─  

⇔⅛⇔ JNES─ ≢│ ─ ↕⌂ ≤ ╦∑╢↓≤⌐╟∫≡ ∏╣

7.3 ─ ─ ⅜ ╦╣≡™╢⁹ 

╕∏ ⇔≡⅔⅛⌂↑╣┌⌂╠⌂™↓≤│ ↓─ ⅜ ⱴ◓♬♅ꜙכ♪ 7.3

─ ∏╣ ⌐╟╢ ─ ⌐ 6.5 6.8 7.1 ─ ∏╣ ⌐╟╢ ╛

6.5 6.6 6.7 6.8 ≢ ╙ 30° 45° 60°─ ⌐╟╢ ╙ ╦

∑√ ≢№╢≤™℮↓≤≢№╢⁹ 

∕↓≢₈ ₉≤ ∫≡™╢╙─╙ ↓╣╠─ ─ ⸗♦ꜟ╩ ╦

∑√ ≤™℮↓≤⌐⌂╢⁹↓─↓≤│ ⌂ↄ≤╙ JNES⅜ ╙ ⅝™ ≤

ⅎ≡™╢ 7.3 ─ ≢─ ╩ ╘≡⇔╕℮↓≤≤⌂╢⁹ 

↓─ ≢ ╦⌂↑╣┌⌂╠⌂™─│ 7.3 ─ ∏╣ ∞↑

≢№╡ ⌐ⱪꜝ☻∆╢≤⇔≡╙ 6.8 ─ ∞↑≢ ™│∏≢№╢⁹

≥℮⇔≡ ↕⌂ ─ ╩↓╣∞↑ ⌐⇔ ⇔ ╦∑≡ ╩ →

⌂↑╣┌⌂╠⌂™─⅛⁹∕─ ─ ╡ ╙ ≢ ∕℮⌂╠ ╙∫≤╙∫≤

─ ↕╠⌐ ↕⌂ ╙ ╦∑≡╙ ™↓≤≤⌂∫≡⇔╕℮⁹ ⌐│ ╘≡

∆╢ ⅜ᵒ─₈ ⌐ ╩ ≢⅝⌂™ ₉─╒≤╪≥≢

№╢⅛╠ ∕─ ⅎ ≢№╣┌ ╘≡ ↕™ ╩ ⅎ╢─⅜ ≢

№╤℮⁹⇔⅛⇔ ∕─╟℮⌂ ╩ ╦∑≡⇔╕ⅎ┌ ⅜

⌂ ≤⌂∫≡⇔╕™ ≤⇔≡│ ≢⅝⌂™ ⌐⇔⅛⌂╡╟℮

⅜⌂™↓≤⌐⌂∫≡⇔╕℮⁹↕∆⅜⌐∕↓╕≢│ JNES╙≢⅝⌂⅛∫√⅜ ↓─╛

╡ │ №╕╡⌐ ⌐ ⅞ ⌂ ≤│ ╘╠╣⌂™⁹ 

 

∕⇔≡ JNES│ ↓─╟℮⌂ ╩ ⇔⌂⅜╠╙ ₈ ⱪꜝfi♩⌐ ₉≤™
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℮ ≢ ₈Ⱶ♬ⱴⱶꜞ◒꞉▬▪ⱷfi♩₉∞⅛╠ ⌐₈ ╒⅛(2004)₉─

☻Ɑ◒♩ꜟ≢ ™≤⇔≡™╢⁹ 

⇔⅛⇔ │ JNES─ ╩ ⇔≡™╢ ⌐ ↕╣√ ─ ⅜

│ ≡ №╢ ─ ╩ ⇔≡™╢╙─∞≤™℮↓≤≢№╢⁹╙⇔

₈ ╒⅛(2004)₉─☻Ɑ◒♩ꜟ╩│╖ ⇔√ ─╙─│ ─ ⌐

╣∏⌐ ∆╢⌂╠ ∆╢⌐ ─ │⌂⅛∫√↓≤≤∆╢≤™℮↓

≤⌐╒⅛⌂╠⌂™⁹∕╣│ ⌐│ ─ ⌐ ⅜№╢≤⅝ ⌐

─ ─ ↄ⌐ ∆⌂╦∟ ─ ⅜№╢≤⅝│ ─

≤∆╢≤™℮↓≤╩ ∆╢⁹⇔⅛⇔ ╙≤╙≤ ─ ─≥↓

⌐ ⅜№╢⅛╦⅛╠⌂™⅛╠ ↓─╟℮⌂ ╩⇔√│∏≢№╢⁹ ∏╣

7.3 ─ ⅜ ⌐ ⇔≡™╢↓≤│ ⅎ∏ ╣√≤↓╤⌐ ⇔

≡™╢ ∞↑╩ ∆╢─≢№╣┌ ╩ ╘⌂™ ≤⇔≡ ╙ ⌐

─ ™ ╩ ⇔√ ─ ⌐ ∆╢↓≤≤⌂╢⁹ 

⌐ ═╢╟℮⌐ ₈Ⱶ♬ⱴⱶꜞ◒꞉▬▪ⱷfi♩₉⌂≥≤™℮ ™ │ ↄ

≢№╡ ₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ ⅜ ₈ ─ ₉

≢│⌂™╙─≤⇔≡ ↕╣√╙─⌂─≢№╢⁹ 

JNES│₈ ⱪꜝfi♩⌐ ∆╢╙─≢№╢⅛╠Ⱶ♬ⱴⱶꜞ◒꞉▬▪ⱷfi♩≢

™≤⇔≡ ─ ╩ ╢ ⅜⌂ↄ ≢ ⅎ╣┌╟™≤⇔≡™√⅜

∕╙∕╙ ⌐│ ᵑ ⌐ ⇔≡™╢ ─ ─ ∕─ ⌐ ⅜

╢ ─ ⌐ ∆╢ ≤ ᵒ ⌐ ╣⌂™ ─ ⌐ ⇔≡

↓╢ ⌐ ╩ ≢⅝⌂™ ╛ ᵓ ⅜ ↓╢╕≢ ∕↓

⌐ ⅜№╢≤│ ╦╣≡⅔╠∏ №╢™│ ⅜№╢⅛ ⅛≢ ⅜ ⅛╣≡

™≡ ⌐ ╩ ∆╢↓≤⅜ ⌂ ≤⅜№╢⁹ 

↓─℮∟ ᵑ─ ⌐≈™≡│ ─ ╩ ∆╢↓≤≢ ≥─ ≢

⅜ ↓╢─⅛ №╢ ∆╢↓≤⅜≢⅝╢─⌐ ⇔ ᵒ ┘ᵓ─ ⌐

≈™≡│ ≥─╟℮⌂ ≢ ⅜ ↓╢─⅛⅜ ⌐│ ⅛╠⌂™≤™℮↓

≤≤⌂╢⁹ 

↓─ᵒ ┘ᵓ─ ⅜₈ ╩ ∑∏ ∆╢ ₉≢№╡ ─╟℮

⌐ ⅜ ⌐╙ ╩ ↓⇔≡│⌂╠⌂™ ⌐≈™≡ ╩∆╢⌐

√∫≡│ ⌐╙∫≤╙ ⅝™ ╩ ⅎ╢ ∆⌂╦∟ ─
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ה ≢ ⌐ ⇔≡™⌂™ ⌐╟╢ ⅜ ↓╢╙─≤⇔≡ ∆╢

⅜№╢⁹ 

 ↓─╟℮⌂ ⅛╠ ─ JNES─ │ ╦╣√│∏≢№╢⁹⌐╙⅛⅛╦╠

∏ ─ ≢ ™≤─ ≢ ↓─ ╩ ╡ →╢⌂╠ ─√╘─

₈ ╩ ∑∏ ∆╢ ₉⌂─⅛⁹∕╣≢│ ≥↓⅛─ ≢│ ╡

→√ ─ ⌐ ╦╣╢ ╩ ≢⅝⌂™⁹ 

╕√ 84 ≤™℮─│ 16 ⅜ ∕─ ╩ ⅎ≡⇔╕℮↓≤╩ ⇔≡™

╢⁹↓─╟℮⌂ ≢│ │ ≢⅝╢│∏⅜⌂™⁹ 

JNES│ ⱪꜝfi♩⌐ ⌐ ∆╢╙─∞⅛╠ ≤⇔≡↓╣╩ ⇔╟℮

≤⇔≡™╢⁹⇔⅛⇔ ⱪꜝfi♩⌐ ⌐ ∆╢↓≤⅜ ⌂− 84 ─ ≢

™≤™℮↓≤⌐≈⌂⅜╢─⅛⁹∕╙∕╙ JNES─ ⸗♦ꜟ│ ⱪꜝfi♩─≥

↓≢╙ ↓╡ⅎ╢╙─∞⅛╠≤⇔≡ ⇔√─≢│⌂⅛∫√─⅛⁹ ╩

∆╢≤™℮↓≤│ ≥↓≢╙∕─ ─ │ ↓╡℮╢≤™℮↓≤╩ ≤

⇔≡™√─≢│⌂⅛∫√⅛⁹ 

ⱪꜝfi♩⌐ ⌐ ∆╢⅛╠≤⇔≡ ₈ ─ ₉≢╟⇔≤∆╢─│

ⱪꜝfi♩↔≤⌐ ⌂╢ ⌐⌂╢≤⅝⌐ ⱪꜝfi♩ ─ ≤⇔≡│

─꜠ⱬꜟ≤⌂╠↨╢╩ⅎ⌂™≤™℮↓≤╩ ∆╢⁹∕╣ ⌐ ⱪꜝfi♩

∞⅛╠ ─ ≤⌂╢≤™℮ ╩ ∆↓≤│ ≢№╢⁹⇔⅛⇔

↓↓≢ JNES─ ∫≡™╢─│ ⇔≡ⱪꜝfi♩↔≤⌐ ⌂╢ ╩ ╘╢≤™℮

≢│⌂™⁹ ∫≡™╢─│ ⱪꜝfi♩⌐ ─ ⸗♦ꜟ⌐╟╢ ≢─₈

╩ ∑∏ ∆╢ ₉─ ≢№╢⁹∕↓⌐ ⱪꜝfi♩ ∞⅛╠

─ ≢ ™≤∆╢ │ ™∞∑⌂™⁹⇔√⅜∫≡ ⱪꜝfi♩⌐

⌐ ∆╢≤™℮↓≤⅜ 84 ≢ ↄ 16 ─ ⅜ ↓∫√≤⇔≡

╙ ⌂™≤∆╢ ≤⌂╢≤™℮ │ ╠⅛⌐ ⇔√ ≢№╢⁹ 

╙⇔ JNES─ ℮╟℮⌐ ⱪꜝfi♩⌐ ≢№╢⅛╠ ─ ╩ √

∆╙─≢№╣┌ ™≤ ℮⌂╠ ─ⱪꜝfi♩≢│ ↕╠⌐╟╡ ⇔™ ⅜

≤⌂╠⌂↑╣┌⌂╠⌂™⁹₈ ╩ ∑∏ ∆╢ ₉ │

╕∏ ⱪꜝfi♩⌐ ─ ─╙─╩ ⅎ ↕╠⌐∕─ ≢ ⱪꜝfi♩↔≤

⌐ ╟╡ ⇔™╙─╩ ⅎ╢≤™℮↓≤⌐⌂╢│∏≢№╢⁹⇔⅛⇔ │

∕─╟℮⌐│ ⇔≡™⌂™⇔ ≥↓─ⱪꜝfi♩≢╙∕─╟℮⌂ │⇔≡™⌂
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™⁹∆⌂╦∟ │ ₈ ─ ₉≢│⌂ↄ ≥─ⱪꜝfi♩≢╙ ∕╣↕

ⅎ √∑┌ ─ ≤⇔≡ ⌂╙─╩ ⅎ≡™╢⁹∞⅛╠ │

⌐ ╘√ ☻Ɑ◒♩ꜟ─╒⅛⌐ ⌐ ∆╢↓≤╩ ╘≡│™⌂™⁹ 

╡ ∫≡╖╢⌂╠┌ ─ ╩ ∆╢╟℮⌐ ⅛╣√₈ ╒⅛

(2004)₉─ ☻Ɑ◒♩ꜟ│ ∕↓╕≢ ∆╣┌ ≥─ⱪꜝfi♩≢╙

─ ≤⇔≡ ⌂ ─ ☻Ɑ◒♩ꜟ∞≤↕╣≡™√│∏≢№╢⁹ ─√

╘ ₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ╩ ╣┌ ─≤⅔╡≢№╢⁹ 

 

 

 ↓↓≢│ ₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ⌐│ ⌐₈ ꜠ⱬꜟ₉≤

↕╣≡™╢⁹ ╩ ≡╙ │ ╕↕⇔ↄ ≡─ ╩ ⇔≡™╢₈

꜠ⱬꜟ₉≢№╡ ─ ⌂≥≤™℮╙─≢│№╡ⅎ⌂™⁹∕⇔≡

─₈ ╩ ∑∏ ∆╢ ₉─ ─ ⌐ ↓─₈ ╒⅛(2004)₉

─☻Ɑ◒♩ꜟ⅜№∫√↓≤╙ ╠⅛≢№╢⁹ 

│╕∞₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ⅜ ⌂╙

─≤│ ⅎ╠╣≡™⌂⅛∫√⁹≤↓╤⅜ ∕─ ↓─ ☻Ɑ◒♩ꜟ─

⅜ ↕╣ ∕─√╘ JNES⅜ √⌂ ╩ ∫√≤↓╤ ⸗♦ꜟ⌐╟╢

≢ ₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ╟╡ ⌐ ⅝⌂ ⅜ ≡⇔╕∫√

─≢№╢⁹↓─ ⸗♦ꜟ⌐╟╢ ≢─ ₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ

╩ ⌐ ⅎ╢ ⅜ ↕╣╢ ⌐₈ ╩ ∑∏ ∆╢ ₉≤⇔≡

↕╣√₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ⅜ ─ ╩ √∆∞↑─
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╙─⌂≥≤ ⅎ╠╣≡™⌂⅛∫√↓≤│ ╠⅛≢№╢⁹₈ ╩ ∑∏ ∆

╢ ₉⅜₈ ─ ₉≢⇔⅛⌂™⌂≥≤™℮ ™ │ ↓─≤╪≢╙⌂

ↄ ⌂₈ ╒⅛(2004)₉─☻Ɑ◒♩ꜟ ≤™℮ ╩ ↑≡ JNES⅜ ╘

≡ ™∞⇔√↓≤≢⇔⅛⌂™⁹ 

∕╙∕╙ ⌂−₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ≢⌂↑╣┌™↑⌂™─⅛⁹

₈ ╒⅛( 2004)₉─ ☻Ɑ◒♩ꜟ⅜ ⌂╙─≢№╢↓≤│ JNES╙ ╘↨

╢╩ⅎ⌂ↄ⌂∫≡™╢⁹╙⇔₈ ╩ ∑∏ ∆╢ ₉≤│ ⱪꜝfi♩

─₈ ─ ₉∞≤∆╢⌂╠ ⌂₈ ╒⅛(2004)₉─ ☻Ɑ

◒♩ꜟ≤│ ⌐ ∆╢─⅜ ─ ≢№╢│∏≢№╢⁹⇔⅛⇔ JNES─

∫≡™╢↓≤│ ⌐ ⌂₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ≢╙ ╦⌂

™≤ ∫≡™╢∞↑≢⇔⅛⌂™⁹↓╣⅜⌂╪≢₈ ╩ ∑∏ ∆╢ ₉

≤⇔≡ ⌂─⅛│ ∂╠╣≡™⌂™⁹ ⌐ ₈ ╒⅛(2004)₉─

☻Ɑ◒♩ꜟ↓∕⅜₈ ╩ ∑∏ ∆╢ ₉≤⇔≡≤╢═⅝╙─∞

≤∆╢ │≥↓⌐╙⌂™─≢№╢⁹⌂−₈ ╒⅛(2004)₉─ ☻Ɑ◒♩ꜟ

⅜₈ ╩ ∑∏ ∆╢ ₉⌂─⅛⁹JNES⅜ ⅜ ╣≡⇔╕∫√↓

─ ☻Ɑ◒♩ꜟ⌐ ∆╢ │ ⅛⁹ 

JNES─↓─ ⌐≈™≡─ │ ⌐ ⇔≡™╢≤ ╦↨╢╩ⅎ⌂™─≢

№╢⁹ 

─√╘ ↕╠⌐ JNES⅜ ∆╢ ☻Ɑ◒♩ꜟ⌐≈™≡ ╢⌂╠

↓─ ☻Ɑ◒♩ꜟ⌂≥≤™℮ ╩ ╢⌐│ ⌐≈™≡─

│ ╡⌐ ⌂∆⅞╢⁹ ╩ ∆√╘⌐│ ⅜♃כ♦ ⌐ ⇔⌂↑╣┌

↕╣√ │ ™™ ⌂╙─≢⇔⅛⌂™⁹₈ ─ ₉│ ⅜♃כ♦ ⅝ↄ

⌂╣┌ ─ ⌐ ⇔≡™ↄ ≢№╢⅜ ₈ ⅝⌂ ₉⌐⌂∫≡ ╘≡

│ ╩ ∆╢╙─≤⌂╢⁹⇔⅛⇔ ↓─ ⅜ ─ ╩≢⅝⌂

™╒≥─ ╘≡ ⅝⌂ ╩ ╗╙─≤⌂∫≡⅔╡ ↓─ ≢ ─

╩ ∆╢↓≤ ╡≢№╢⁹ 

 

 ─ ⅎ  

≢№╢₈

┘∕─ ─ ┘ ─ ⌐ ∆╢ ₉ ┘₈
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┘∕─ ─ ┘ ─ ⌐ ∆╢ ─ ₉⅜

↕╣√⁹↓─℮∟ ╩ ⌐ ∆╢─│ ─₈ ₉≢№╢⅜

↓─₈ ₉│₈ ╩ ∑∏ ∆╢ ₉⌐≈™≡ ₈ 4

⌐╟╢ ⌐⅔™≡ ─≤⅔╡ ∆╢⁹ 

 

─₈ ╩ ∑∏ ∆╢ ₉│ ≤ ╩ ≠↑╢↓≤

⅜ ⌂ ─ ─ ⌐≈™≡ ╠╣√ ⌐⅔↑╢ ╩

⇔ ↓╣╠╩ ⌐ ─ ⅛↕╩ ⇔≡ ─ ⌐ ∂√

☻Ɑ◒♩ꜟ╩ ⇔≡ ∆╢↓≤⁹ 

 

↓─ │ ₈ ⌐⅔↑╢ ╩ ⇔ ↓╣╠╩ ההה⌐ ☻

Ɑ◒♩ꜟ╩ ⇔≡ ∆╢₉≤∆╢╙─≢№╢⅜ ⇔≡ ⇔√

∕─╙─╩ ∕─╕╕₈ ╩ ∑∏ ∆╢ ₉≤∆╢≤ ∆╢╦↑

≢│⌂ↄ ₈↓╣╠╩ ההה⌐ ☻Ɑ◒♩ꜟ╩ ⇔≡ ∆╢₉≤⇔≡™╢

─╖≢№╢⁹∕↓≢ │ ╩ ⌐≥─╟℮⌐ ∆╢⅛≢№╢⅜ ↓

─ ─ │ ∕↓╕≢│ ⇔≡™⌂™⁹ 

⌐ ↓─ ┘ ─ ─╙≤─ ≢№╢₈ ┘

⌐ ╢ ●▬♪₉ ─ ─ ─ 1.2 ─ ⌐│ ─≤

⅔╡ ↕╣≡™╢⁹ 

 

 

∆⌂╦∟ ₈ ╩ ∑∏ ∆╢ ₉│ ⌐⅔™≡≥╪⌂⌐

⌐ ⇔≡╙ ∆╢ ─№╢ ─ ≡⅜ ⌐ ⇔℮

╢≤│ ™ ╣⌂™√╘⌐ ∆╢╙─≤↕╣≡™╢⁹ 

╕√ ╩ ∑∏ ∆╢ ─ ⌐│ 
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≤↕╣ ↕╠⌐ 

≤↕╣√℮ⅎ≢ ∕─ ≢│ 

 

≤⇔√ ≢ 

∕─ ≤⌂╢ ─ ≤⇔≡ ─ ─ ╩ →╢⁹ 








































































