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↓╣⅜⁸ ─ ╛∕─ ─ ⌂≥≤│╙∫≤╙ ⌂╢

≤↓╤≢╙№╢⁹∕⇔≡⁸ ⌐ ╦╣⁸ ⌐ ⅜ ⇔√ ⁸
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↓─ ╛⇔ ↑╢⁸≤™℮↓≤⅜™⅛⌐ ≢№╢⅛╩ ⇔√─⅜

≢№∫√⁹ ♩ꜝⱩꜟ ⁸╦∏⅛ ≢ ⌐ ╡
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╟╡ ⅜ ∆╢≤™℮♩ꜝⱩꜟ ⅛╠ ╡ ∫√ ≢

⅜ ꜟ▬ⱴכꜞ☻⁹╢™≡╣↕≥√∫╕ ⁸♅▼ꜟⱡⱩ▬ꜞ⅜∕℮≢№

∫√╟℮⌐⁸ ≢╙ ⌐ ≤⌂╡⁸ ⌐ ╢↓≤─№╢ ⅜⁸

⌂ ⌐ ╦╣√≤⅝⁸↓╣╩ ∆╢↓≤⅜™⅛⌐ ⌂╙─≢№

╢⅛│⁸ ⌐≤╠╦╣⌂™ ≢⁸ ⌐ ╩∆╣┌⁸ ⌐ ⇔℮╢⁹ 

╙℮ ≈⁸ ≢─ │⁸₈ ─ ₉⌂≥≤™∫≡╙⁸

│ ─ ™₈ ₉⌐ ≠ↄ╙─≢⇔⅛⌂™⁸≤™℮ ≢№╢⁹∕─

⅜ ─ ™╙─⌐ ⅞⌂™↓≤│⁸ ⌐⅔↑╢ ╩ ⌐ ═

≡ ─ ╕≢⇔⅛ ⇔⌂™≤⅛⁸▪☻Ɑꜞ♥▫2╩ ─ ⌐│ ⇔⌂

™≢◦Ⱶꜙ꜠כ◦ꜛfi⇔≡™╢⌂≥⁸ ⌐ ⅜⌂™≤↓╤≢№╢⁹↓─╟℮

⌂ ™ ⅜⁸ ╩ ™√↓≤│⁸ ╙ ⇔≡™╢

≤↓╤≢№╢⁹ 

⌂⅔⁸∕─ ⅜⁸ ⅎ ╢ ─╙─≤⌂∫√≤⇔≡╙⁸ ⌐

─ │™≈≢╙ ⇔℮╢⁹ ─≤⅔╡⁸ ─

╩ ╢ⱴ◓♬♅ꜙכ♪─ │ №╢⅜⁸∕─ ≢╙ ─

ⱴ◓♬♅ꜙכ♪ 9.5 ─♅ꜞ ≢↕ⅎ⁸ ⁸∑™−™ ⌐ √⌂

™ ≢№╢⌐ ⅞⌂™≤™℮↓≤╩ ╣≡│⌂╠⌂™⁹ 

                                            
2 │⁸₈ ₉≤╙ ┌╣≡™╢⁹ 
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 ≤∆╢ ─  

  ─  

    ─ │⁸ ─╖⅜ ⇔≡™╢ ⁸ ⅜ ╦╣≡™⌂™

⁸⇔√⅜∫≡⁸ ⌐ ⇔™ ─ ⁸∕╣⅜ ─ ≢№╢

D ה ⁹ 

    ∞⅛╠↓∕⁸ ╘≡ ⌂≤↓╤≢⁸ ⅜ ₁≤ ╠╣╢⁹ ─

⌂ ∞↑≢╙⁸ 

▪ ⱪ꜠כ♩ ─▪☻Ɑꜞ♥▫⸗♦  ꜟ

⁸ ─ⱪ꜠כ♩ ≢│ ⅝

♩ꜝⱨ─ ⸗♦ꜟ   

╟╡  
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⌂™≤↕╣≡™√ⱴ◓♬♅ꜙכ♪ ─ B

ה  

ה ▬  

⁸∕╣╕≢ ⅜⌂™≤↕╣≡™√

⌐⅔™≡⁸ⱴ◓♬♅ꜙכ♪ Mw ⁸ ─

⅜  

ה ►  

⁸ │ ≢⁸

⅜ ↓╡ⅎ⌂™≤↕╣≡™√ ⌐⅔™≡⁸ⱴ◓♬♅ꜙכ♪ Mw

─ ⅜  

  ≤™℮⁸ ⌂ ╩╙√╠⇔√ ─ ⅜ ⇔≡™╢─≢№╢⁹ 

   ↓╣╠─ ╩ ╕ⅎ√≤⅝⁸ ─ ─ ≤⌂∫≡™╢ ⌐≈™

≡╙⁸ ™ ↕╣≡™╢─⅜ ≢№╢⁹∕─ ≈⅛╩ →╣┌⁸ 

  ᵑ ─ │⁸ ╖◄Ⱡꜟ◑כ─ ≤ ╦╣≡™╢⅜⁸ ⅛ B

ה  

  ᵒ▪☻Ɑꜞ♥▫≤│ ⅛ B ה  

  ᵓ ⁸ ─ ⌐ │№╢─⅛ 

  ᵔ∕╙∕╙ │ ⌐⅔™≡ ∆╢─⅛ B  

  ⌂≥≤™℮ ╘≡ ⌂ ≢№╡⁸™∏╣╙ ≢№╡⌂⅜╠⁸

⌐ ⌂™⇔│ ↕╣≡™⌂™≤↓╤≢№╢⁹ 

   ∕⇔≡⁸ ─ ⁸ ╩ ╢ ─ ╙⁸↓─ ↕╣≡™⌂™

─ ⁸ ╩ ⇔√╙─⌐ ⅞⌂™⁹ 

 ─ ΊⱣ♇◒♅▼♇◒ 

⌐ ∫≡™╢  

─ ⅜⁸ ≤⇔≡│ ⌐≈™√┌⅛╡≢№╡⁸↓╣⌐ ╢↓≤

│ ≢№╢⁸≤™℮↓≤╩ √∟│╕∏⁸ ╠⌂↑╣┌⌂╠⌂™⁹ 
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∕⇔≡⁸ №╢™│ ⅜ ⅎ≡™╢ ⅜⁸ᵑ ⅛╠⇔™↓≤⁸

ᵒ№╢ ⅛╠⇔™↓≤⁸ᵓ ⌂↓≤ ⅛╘╟℮─⌂™↓≤ ⁸─™

∏╣⅛≢№╢⅛╩⁸ ─ ╩╙∫≡ ⇔≡™⅛⌂↑╣┌⌂╠⌂

™⁹ 

⁸ ⅛╠⇔™↓≤│⁸ ─ ⅜ ─ ╛

⌐ ⇔⁸ ╩ ∫≡™╢⁸≤™℮↓≤≢№╢⁹ 

↓─↓≤╩ ⌐ ⇔√─⅜⁸ ▪⁸▬⁸►─ ≢№∫√⁹∕⇔

≡⁸∕─ ⅜⁸∕─╕╕ ─ ─ ⌐ ∫≡∕─ ╩

∫≡™╢ ⅜ ─ ─ ⌐ ⇔≡™╢─≢№╢⁹ 

↓─ ⌐ ⇔⁸ ⅜ ─ ─ │╕↕⌐ ⌐

∫≡™╢⁹ ⁸ ╩ ↑⁸

╟╡ ─ ⇔⅜ ╦╣⁸

⁸ ₈ ₉≤™℮ ⅜ ⌐╟╡ ↕╣√⁹

╩ ╣⌠ ─ ─

⌐╟╡ ⅜ ╩ ∆ ⌐╟∫≡ ⅝⌂ ╩

↑√⁹↕╠⌂╢ ─ ⌐╟∫≡⁸Ᵽ♇◒♅▼♇◒⅜ ↕╣≡™√≤

↓╤ A ⁸ ⁸ ⅜ ⇔⁸↓╣⌐╟∫≡

─ ⅜ ⁸ ─ ⌐≈™≡⁸ ╩

╦∏⁸ ⌐ ∫≡™╢─│ ─≤⅔╡≢№╢⁹ 

≤Ᵽ♇◒♅▼♇◒ 

 ↓─ │⁸ ─ √⌂╢ ⌐ ≠ↄ ⇔≢№╢√╘⁸

⌐ ╘╠╣╢ ─ ⅛╠│⁸ ─ ╩

↕∑⁸ ⌐ ≠ↄ♅▼♇◒╩ ™⁸↓╣⌐ ⇔⌂™ │

↕∑⌂™≤™℮ ╩ ╢═⅝≢№∫√↓≤│ ≢№╢⌐╙⅛⅛

╦╠∏⁸ ⌂╢₈Ᵽ♇◒♅▼♇◒₉⌐ ╕∫√⁹↓╣╠─ ⌐⁸

≤ ה ─ A2 ⅜№∫√↓≤│⁸
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⌐ ∆╢ ─ ⌐╟∫≡╙ ↕╣≡™╢≤↓

╤≢№╢⁹ 

 ≢№╣┌⁸ ⌐≈™≡│⁸ ─ ─ ⌐ ⅎ╢

─ ⅝↕⌐ ╖⁸ ₁▪♇ⱪ♦כ♩↕╣╢ ─ ⌐ ≠⅝⁸

≢─ │ ↕╣╢═⅝≢№∫≡⁸▪♇ⱪ♦כ♩↕╣√ ⌐⅔™≡⁸

⅜ ↕╣⌂™ │⁸ ↕╣╢═⅝≢⌂™↓≤⁸ ≢№

╢⁹ 

 ↓─√╘⁸ ⁸ ⌐ ≠⅝

⅜ ↕╣╢≤≤╙⌐⁸ ⅜ ↕╣⁸

⁸ ─ ╩ ⌐ ╡ ╣⁸ ⌐ ╩ √

⌐ ⇔≡╙ ┼─ ╩ ≠↑╢ Ᵽ♇◒ⱨ▫♇♩ ╩

∆╢↓≤⅜ ╘╠╣≡™╢⁹ 

 ─  

─ │⁸ ─↓≤⌂⅜╠ ─ │ ↕╣

≡⅔╠∏⁸∕─ ≢ ╘≡ ⌂╙─≢№╢⁹ 

∕─ ⌂ ⌐╟╢Ᵽ♇◒♅▼♇◒∆╠ ⇔≡™⌂™─⅜⁸

─ ≢№╢⁹ 

▪  

│⁸ ⁸ ה

⌐⁸ ⌐ ∆╢Ᵽ♇◒♅▼♇◒─√╘─₈ₐ ⌐

∆╢ ─e ⌐ ℮ ₉╩

⇔√⅜⁸ ─ ⌐ ™⁸

⅜ ↕╣⁸ ≤⇔≡Ᵽ♇◒♅▼♇◒ ≤⌂∫≡™╢⁹ 

▬  

⁸ ⅜

⌐ ⇔√≤↓╤⁸ ⌐≈™≡│⁸ │ ↕╣≡⅔╠
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∏⁸ ⌐≈™≡╙⁸ ─ ╖⅜⌂™⁸≤─↓

≤≢№╢⁹ 

⌂⅔⁸ ⁸ ⅜⌂↕╣≡™╢

≤─↓≤≢№╢⅜⁸ ⌐⅔™≡⁸ ─ ⅜

⌐ ═≡ ⌐ ⅝⅛∫√√╘3⁸ ה │⁸ ─

⌂ ─ ⌐╟╢ ╩ ∆╢↓

≤⁸╕√⁸ ∑≡⁸ ─ ⅜ ⌐ ═ ⅝™↓≤ ⌐

≈™≡╙ ╩ ™⁸∕─ ╠╣╢ ╩Ᵽ♇◒♅▼♇◒⌐

∆╢↓≤╩ ╘╠╣≡™╢╟℮≢№╢⁹ 

─≤⅔╡⁸ ∆╠ ↕╣≡™⌂™≤™

℮─⅜ ≢№╢⁹ 

 

 ─  

 ─ ⌐╟╢  

│⁸ ⌐⅔™≡ ⌂ ╩ ∫

√⁹∕⇔≡⁸ ╩ ⇔⁸ ╩ ≢ ↕∑⁸

─ ⌐⅔™≡⁸ ╩ ⌐ ™╛∫≡™╢⁹ 

∕─ ≤⌂∫√─│⁸ ⅜ ≢⅝∏⁸ ⇔≡ ⅜ ⅝⁸╟

∫≡ ⱷꜟ♩כꜟ☻ה ⅜ ⅝√⅛╠≢№╢⁹ 

⌐⅔™≡ ↕╣√ ─ ⌐╟╣┌⁸ ⌐⅔™≡│

⌐╟∫≡ Ί ⅜ ⅝√↓≤│

≢⅝⌂™⁸≤↕╣≡™╢ ⁹↓─ ⌐⅔™≡│⁸

ⅎ™ ⅜ ≢№∫√≤⇔≡╙⁸ ԇ ה

─ ⌐№╢ ⌐⅔™≡│⁸ √╡ ⁸

                                            
3 ─ ⌐╟╣┌ ⌐ ∆╢ ─ ─ │

≢│ ≢│ ≢№∫√≤─↓≤≢№╢⁹ 
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≢│ ⁸ ≢│ ╙─ ⅜ ⇔⁸ ⌐

⅜ ⅝≡╙ ≢│⌂™ ≤⌂╢⁸≤ ↕╣≡™╢

⁹ 

─ │⁸ ─ ⌐ ≈

⁸ ⅜₈

─ ₉≤ ⇔≡ ∫√◦Ⱶꜙ

╙≡™⅔⌐fiꜛ◦כ꜠ ╘╠╣≡™╢ D ⁹ 

⌐⅔™≡⁸ ⌂ ⅜ ↕╣≡™⌂↑╣┌ ≤⌂╢

↓≤│⁸™╕╛ ≢№╢⁹ 

 ⅛╠ ┌⌂↑╣┌⌂╠⌂™
↓≤╦╡

 

│⁸₈ ─ ╕╣√ ₉≤⇔≡⁸ Ᵽ♇◒♅▼♇◒─

╣╩ ⇔≡™╢⁹ ⁸ ⅜ ≤↕╣≡™√

╙─⅜⁸ ─ ≢╙ ↕╣≡⅔╠∏⁸

─ │ ⌐╕≢ ┌⇔↕╣≡™√─

≢№╢⁹ 

⌂ ™╩ ↑√─│Ᵽ♇◒♅▼♇◒∞↑≢│⌂™⁹ 

─ ⅜₈ ◄Ⱡꜟ◑כ ה

ה ה  ⁸ ה ꞉כ◐fi◓◓ꜟכⱪ₉

─ ⌐⅔™≡⁸ ↕╣≡™√⁹∆⌂╦∟⁸ ה ╩

∆╢ ⅜ ⅎ⅛↑╠╣≡™√─≢№╢ D ה ⁸

⁹╕√⁸ ⅛╠│ 4 ─ ⅜ ⇔√ ⁸

⌐╟∫≡⁸ ⌐ ╢ ⅜ ≤⌂╢↓≤⅜ ↕╣≡™√

C ⁹ 

╕√⁸ ─ ─ ─ ─└≤≈≢№╢ │⁸

≢─ ─ ╩ ↑≡ ⅜ ╦╣√⅜⁸

                                            
4  
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│ ╦╣∏⁸₈ ⌐╦√╢ │ ∆╢ │⌂™₉≤↕╣√

╕╕∞∫√─≢№╢⁹ 

↓─╟℮⌂ ⌂ ™⅜⌂↕╣√─│⁸ ─ ╩ ╘√™

─ ┼─ ⅝⅛↑≤⁸ ─ ┼─ ⁸∆⌂╦∟₈

₈ ─ ₉ ⅜№∫√ ≢№╢⅜ ⁸∕╣

≢╟⇔⁸≤ ⅜ ╩ↄↄ∫≡™√ ⌐│⁸ ╙↕╣≡™⌂™

─ ⌐ ∆╢ ⅜№∫√⅛╠≢№╤℮⁹ 

⇔⅛⇔⁸ │ ─ ⌂≥ ⅎ√≤↓╤⌐ ⇔≡™╢⁹ ╣ ™⌐╟

∫≡ ↕╣√₈ ⌂ ₉│ ─ ≢ ∆╢⇔⁸∕─ ⌐

╟∫≡⁸ │ ⇔╟℮╙⌂ↄ ∆╢⁹ 

 ⅛╠╖√ ─ ─  

↓─╟℮⌂ ╩ ⅎ√≤⅝⁸ ─ ⌐№√∫≡│⁸ 

⁸ ⌐╟╢Ᵽ♇◒♅▼♇◒╩ ⇔⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™

↓≤│ ℮╕≢╙⌂™⅜⁸ ⌐⅔™≡│⁸↓─Ᵽ♇◒♅▼♇◒

⅜ ≢№╢↓≤⌐ ™│⌂™⁹ 

√∞⇔⁸ ⌐╟╢Ᵽ♇◒♅▼♇◒∞↑≢│⁸ ─ ─ ╩╖√

≤⅝⁸ ≢№╢↓≤│ ╠⅛≢№╢⁹ ─ ⌐╟╢ ─ ⌐

≈™≡ ⇔⁸∕─ ≡╩◒ꜞ▪∆╢↓≤⅜⁸ ≤™℮

⅛≈ ⌂ ╩ ∆╢ ╩ ↕∑╢√╘─ ≤⌂╢⁹ 

 

↓↓≢│⁸↕╠⌐ ╪≢⁸ ⌐⅔↑╢ ─ ⌐╟∫≡ ∆═⅝

ה ה ⌐≈™≡ ⌐⅔™≡ ╩ ℮⁹ ⅜⁸ ─

⌐ ∆╢ ⌐≈™≡⁸ ⅜∆═≡◒ꜞ▪≢⅝╢↓≤╩ ╩

╙∫≡ ⇔⌂↑╣┌⁸ ╩ ∆╢↓≤│⁸ ╘╠╣⌂™⁹

↓╣⅜≢⅝⌂™╕╕ ∆╢≤⅝⁸ ⁸ ─ ─№╢ ⁸

∕⇔≡⁸ ↄ ╕≢╙⅜⁸ ≤ ⁸™╛↓╣╩ ╢ ⌐
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╖╕╦╣╢↓≤≤⌂╤℮⁹ 

 ⅎ╢═⅝  

 ♩ꜝⱨ─  

─ ⌐ ∆╢ ─ ≈≤⇔≡⁸ ╩│∂╘≤∆╢

⁸ ─ ┘ ⌐╟╡ ↕╣⁸

─ ╛⁸ ⌐ ∆╢ ─ ╩ ∫≡™╢─⅜ ≢№

╢⁹ 

∕─ ⅜⁸₈ ╩ ≤⇔√ ה

⌐ ∆╢ ₉ ╩ ╕ⅎ⁸ ♩ꜝⱨ─ ≢№╢

ה ה ⌐≈™≡⁸ √⌐ ╩ ⇔≡™ↄ√╘⌐⁸

⌐ ♩ꜝⱨ─ⱪ꜠כ♩ ≢ ⇔√ ⌐ ╢ ⌐ ≠ↄ

⌐≈™≡ ─ ⅛╠ ↄ ה ⇔⁸ ∆═⅝ ◒ꜝ☻─

─ ╩ ∆╢↓≤╩ ≤⇔≡⁸ ה ─ ⅛╠ 

↕╣╢ ╩ ⇔√⁹∕╣⅜₈ ♩ꜝⱨ─ ⸗♦ꜟ ₉≢

№╢⁹ 

♩ꜝⱨ─ ⸗♦ꜟ │⁸ ⁸

♩ꜝⱨ─ⱪ꜠כ♩ ≢ ∆╢≤ ↕╣╢ ⌐≈™≡⁸ ─≤⅔╡

─ ╩ ⅎ√ B ⁹ 

 ⸗♦  ꜟ

  

│ ⌐⅔↑╢ ♩ꜝⱨ─♩ꜝⱨ

─ ╩ ╗⁹ ⅛╠⁸ │ ○ꜝⱤה ─

≢ⱨ▫ꜞⱧfi ⱪ꜠כ♩⅜ ↄ⌂╢ ╕≢≤⇔⁸ ↕ ⌐│⁸

♩ꜝⱨ ⅛╠ⱪ꜠כ♩ ─ ↕ km ⅛╠∕╣╟╡╙╛╛ ™

⅜ ⇔≡™╢ ╕≢ ─ │ⱪ꜠כ♩ ─

↕ km ╕≢ ≤∆╢⁹∕⇔≡⁸ ─⌂⅛≢⁸ ⸗♦
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ꜟ╩ ∆╢ │⁸ⱪ꜠כ♩ ─ ↕ km╟╡ ™ ≤

∆╢⁹ 

 ☿◓ⱷfi♩ 

↓─ │⁸ ⌐ ⇔√ ⌐⅔™≡╙ ─ ≤⌂∫≡

™⌂™↓≤⅛╠⁸ ╖ ╗ⱪ꜠כ♩─ ╛ ⅛╠╖√ ⅝⌂

≤ ⌐ ⇔√ ─ ╩ ⇔⁸ ─ ≢ ☿

◓ⱷfi♩ ⌐ ∆╢ 2.1 ⁹ 

 

 

 

 

 

 

 

 

 ŋ ─  

ⱨ▫ꜞⱧfi ⱪ꜠כ♩─ │⁸ ╩ ╢ Ί ─

╩ ⌐ ⅝ↄ ⇔≡⅔╡⁸ⱪ꜠כ♩─ ╖ ╗ ╙ │

cm/ ⁸ │4 5cm/ ≤ ⅝ↄ ⌂╢⁹╕√⁸ ╙

⅛╠ ⌐⅛↑≡ ⅜ ╠╣╢ ≢№╢⁹↓╣╠─↓≤⅛╠⁸

↓─ ≢☿◓ⱷfi♩╩ ∆╢⁹ 

 o ─  

↓─ │⁸ ≤ ─

─ ≢№╡⁸ ≤

╙ ⌡ ∂ ≢ ⅜ ↕╣╢⁹╕√⁸ ⌐╙⁸

≤ ─ ⌐№╢⁹↓─↓≤⅛╠⁸↓─
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≢☿◓ⱷfi♩╩ ∆╢⁹⌂⅔⁸ ─ ⅛╠↓─ ╕

≢─☿◓ⱷfi♩│⁸ ⌐│ ≤ ─ ≢

⌐ ↑↕╣╢⅜⁸☿◓ⱷfi♩⸗♦ꜟ≤⇔≡│⁸↓╣╠╩ ╦

∑≡ ≈─☿◓ⱷfi♩≤⇔≡ ╡ ℮⁹ 

ᵓ ─  

 

 ─ ≤   ☻כ◔

│⁸ ─ ─ ≤ ⌡ ∂ ⌐ ∆

╢ ⅜ ↕╣╢⁹ ─ ⸗♦ꜟ⌐

╟╢ ⁸ ה ─ │⁸  

─ ⁸  ⁸

⁸ ⁸

─ ╩ ⌡ ╦∑√ ╩ ⌡ ⇔√╙─≤⌂∫≡™╢⁹↓─↓

≤⅛╠⁸↓─⸗♦ꜟ─ │₈▪☻Ɑꜞ♥▫₉≤ ╪

∞⁹ ─ 2.3, 2.45 │⁸ ─ ─ ⌡─ ╩

⇔≡™╢≤ ⅎ⁸↓─ ╩ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 

 

 

 

 

 

 

 

↓─ ⁸ ∂

                                            
5  
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≢ ™ ≤ ™ ∕╣∙╣⌐ ↕╣≡™╢╙─⌐≈™≡│⁸

∕─ ⌐ ∆╢↓≤≤∆╢⁹╕√⁸ ─ │

─ ─ ⌡ ≤⇔⁸ ⌂ ⌐ ∆╢↓≤╩

⌐⁸ ─ ─ ╙ ⌡ ☿◓ⱷfi♩─

─ ≤⌂╢╟℮⌐ ∆╢⁹⌂⅔⁸ ─ ⌐≈™≡│⁸ ⌐

⇔√ ─ ╩ ⌐ ∆╢↓≤≤∆╢⁹ 

│⁸ ─ ─ ≤ ⌡ ∂ ⌐ ∆

╢ ⅜ ↕╣╢⅜⁸∕─ ≢ ⇔ ⅜ ╦╢ ╛⁸╛╛

™ ⌐№╢ ╙ ⅎ╠╣╢⁹↓─√╘⁸ ─☻כ◔

─ ⅜ ╛╛⁸≡⇔≥☻כ◔╢™≡╣∏⌐ ♩ꜝⱨ ⅛╠ ≡⁸

♩ꜝⱨ ⌐ ⌡ ⌐ ⌐ ╛╛⁸☻כ◔√⇔ ♩ꜝⱨ ⅛╠

≡⁸♩ꜝⱨ ⌐ ⌡ ⌐ ⌐ ╩☻כ◔√⇔ ∆╢⁹ 

╕√⁸ │⁸ ─ ™ ⌐№╢ ╙ ╠╣╢↓≤⅛

╠⁸ ⅜ ─ ™ ╩☻כ◔╢№⌐ ⅎ⁸ ─ ☻כ◔

╩ ∆╢⁹ 

 ☻כ◔ 

⌐╟╢ ⁸ ה ─ ╩ ⌐

⇔√╙─ 

 

 

 

 

 

 

 

☻כ◔  ─☻כ◔ ╩⁸╛╛ ♩ꜝⱨ ⅛╠
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≡⁸♩ꜝⱨ ⌐ ⌡ ⌐ ─ ⌐ ⇔√╙─ 

☻כ◔  ─☻כ◔ ╩⁸╛╛ ♩ꜝⱨ ⅛╠

≡⁸♩ꜝⱨ ⌐ ⌡ ⌐ ─ ⌐ ⇔√╙─ 

☻כ◔  ─☻כ◔ ╩⁸ ⅜№╢ ≢ ╙  

    ⱪ꜠כ♩ ─ ™ ─ ⌐ ⇔√╙─ 

 ⸗♦ꜟ─ ─  

∆╢ ⸗♦ꜟ│⁸☿◓ⱷfi♩⸗♦ꜟ╩ ∆╢↓≤≤⇔≡

™╢⁹↓─↓≤⅛╠⁸ ♩ꜝⱨ─ ─ ⸗♦ꜟ≢ ™╢

│⁸ ─ ⸗♦ꜟ≤ ∂ↄ⁸

╩ ∆╢↓≤≤∆╢⁹ 

↓╣⌐╟╡⁸ ⸗♦ꜟ ─ │ ≤⌂╢⁹ 

 

 ⱪ꜠כ♩ ⌐⅔↑╢  

 ─ ≤ⱪ꜠כ♩  

 ℮╕≢╙⌂ↄ⁸ │⁸ ⱪ꜠כ♩≤ⱨ▫ꜞⱧfi ⱪ꜠כ♩─

⌐ ⇔≡™╢⁹⇔√⅜∫≡⁸ ─ ♩ꜝⱨ─ ─╟℮

⌂⁸ⱪ꜠כ♩ ─ ╩ ↑╢↓≤⅜ ↕╣╢⁹ 

⁸ⱪ꜠כ♩ │⁸ ⌐ ═⁸ ═╙─⌐⌂╠⌂™╒

─ꜟכ◔☻─≤ ╩╙√╠⇔≡⅝√ ⅜№╡⁸ ⁸ ⌐╙∕─ ╣

│№╢⁹ ⌐ ⇔√ ╙∕─ ⌐ ⅞∏⁸ ↕╣╢

♩ꜝⱨ─ ╙∕─ ⌐ ⅞⌂™⁹ 

 ⇔√⅜∫≡⁸ⱪ꜠כ♩ ⌐ ∆╢ ⌐⅔™≡│⁸ ♩ꜝ

ⱨ─ ⌐≤≥╕╠∏⁸ⱪ꜠כ♩ ─ ⌐≈™≡╙ ⇔

≡™⅛⌂↑╣┌⌂╠⌂™⁹ 

↓─↓≤│⁸ⱪ꜠כ♩ ↓╡ⅎ⌂™⁸≤↕╣≡™√ B ⁸ B

M ◒ꜝ☻─ ⅜ ≤⇔≡ ∂√ ⅛╠╙
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⅛╣╢⇔⁸ ♩ꜝⱨ─ ⸗♦ꜟ ─ ╙⁸

₈ ה │ ≢№╡ ╩ ℮╙─≢№╢↓≤⅛╠⁸

ה │№╢ ╩ ∫√╙─≢№╡⁸∕╣╠╩ ⅎ╢↓≤╙№╡ ╢

↓≤⌐ ⅜ ≢№╢⁹⇔√⅜∫≡⁸ ─ │⁸ ⌂ ╩

∆╢√╘─ ◒ꜝ☻─ ה ╩ ⇔√╙─≢№╡⁸╟╡ ⌐

∆╢ ─№╢ ⌐≈™≡│⁸ ─ ⌐ ≠™√ ה

─ ⅜ ╘≡ ≢№╢⁹  №ↄ╕≢ ─ ⌐ ≠

™√╙─≢№╡⁸ ⅎ┌⁸ ─ ⁸ ─

≢│ ♩ꜝⱨ⌐⅔↑╢ ─ ─ ─ ⅜ ↕╣√╦↑≢│

⌂™↓≤⅛╠⁸ ─ ─ ╩ ╕ⅎ≡ ⇔⁸ ⌐ ∂≡

⇔≡™ↄ═⅝╙─≢№╢⁹╕√⁸ ∆╢ ─ ⌂ ╛

╩ ∆╢ ⌐⅔™≡⁸ ╘≡ ⇔√ ⁸ ↕╣╢↓≤⅜№╢⁹₉≤

⇔≡™╢≤↓╤⅛╠╙ ⅛╣╢⁹ 

 ⱪ꜠ה♩כ♥◒♩♬◒☻ 

─ B  

▪ ⱪ꜠כ♩ ꜞ♁☻ⱨ▼▪≤▪☿ⱡ☻ⱨ▼▪ 

∕╙∕╙⁸ⱪ꜠כ♩≤│ ⅛⁹ │⁸ ↕ ─ꜞ♁☻

ⱨ▼▪≤ ┌╣╢ ™ ⅜№╡⁸∕─ ⌐│▪☿ⱡ☻ⱨ▼▪≤™℮ ╠⅛

™ ⅜№╢≤↕╣≡™╢⁹ 
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         ꜞ♁☻ⱨ▼▪≤▪☿ⱡ☻ⱨ▼▪ 

↓─⁸ ─ꜞ♁☻ⱨ▼▪│⁸ ⅛─ ⌂ⱪ꜠כ♩≤⌐ ⅛╣

≡⅔╡⁸▪☿ⱡ☻ⱨ▼▪─ ╩ ∆╢╟℮⌐ ⇔≡™╢⅜⁸ⱪ꜠כ♩

≤ⱪ꜠כ♩⅜ ∆╢ ≢ ⅜ ⅝╢≤↕╣≡™╢⁹∟⌂╖⌐⁸

♥◒♩♬◒☻ Tectonics ≤│⁸ ╩ ∆╢⅜⁸ⱪ꜠כ♩ ─

╩ ∆╢─⅜ⱪ꜠⁹╢№≢─⌂☻◒♬♩◒♥ה♩כ 

⌂⅔⁸ⱪ꜠⁸│⌐♩כ ╩ ∑√ ⱪ꜠כ♩≤ ⌐№╢

ⱪ꜠כ♩─ ⅜№╢⁹ 

▬ ─  

─ │⁸ⱴfi♩ꜟ≤ ┌╣╢ ⅛╠≢⅝≡⅔╡⁸ ≢№╢⅜⁸

│ ⌐ ≠ↄ╒≥ ≤⌂∫≡⅔™╢⁹ ─ │⁸

─ ⁸►ꜝfi⌂≥─ ─ ≢№╢⁹ 

↓─ ⌐╟∫≡⁸ⱪ꜠כ♩ ─ⱴfi♩ꜟ⌐⅔™≡⁸ ⅜ ∂≡

™╢⁹ 

► ⱪ꜠כ♩─ ╖ ╖ 

─ ⅜ ™√╘⁸ ⅜ ╕∫≡ꜞ♁☻ⱨ▼

▪╩ ∆╢≤ ⅎ╠╣≡™╢⁹↓─ ╕╡⁸∆⌂╦∟ⱪ꜠כ♩│ ⅎ╢

⌐⇔√⅜∫≡∞╪∞╪≤ ↕╩ ⇔⁸∕─ ╖≢ⱴfi♩ꜟ ↄ⌐ ╖ ╗

↓≤⌐⌂╢⁹ 
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 √∞⇔⁸ ⱪ꜠⁸│♩כ ⱴ◓ⱴ ⌐ 

╟∫≡⁸ ⌐ ™ ⅜ ∑ ╕∫≡ ↕╣√╙─⌂─≢ ™

√╘ⱴfi♩ꜟ⌐│ ╖ ╕⌂™⁹ⱴfi♩ꜟ⌐ ╖ ╗─│⁸ ™ ⱪ꜠

 ⁹╢№≢╖─♩כ

 

 

 

 

 

 

 

↓─⁸ ⱪ꜠כ♩─ ⱪ꜠כ♩ ┼─ ╖ ╗ │⁸₈ ╖ ╖

₉≤ ┌╣⁸♅ꜞ fiꜗ◦כꜙꜞ▪⁸ ⁸ ⁸ ⁸

♩ꜝⱨ ⅜ ⌂ ≢№╡⁸ ⅜ ∆╢≤↓╤≤⌂∫≡™

╢⁹ 

HP ╟╡  

HP ╟╡  
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Newton2011.6 ╟╡  

 

 

 

 

 

 

 

 

 

 

 

 

 

HP ╟╡  
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  ⱪꜟכⱶה♥◒♩♬◒☻ 

⁸ ♩⸗◓ꜝⱨ▫כ ─ ⌐

™⁸ ─ⱪ꜠כ♩ ─╖⌂╠∏⁸ⱴfi♩ꜟ╩ ╘√

─ ⌐ ∆╢ ⸗♦ꜟ⅜ ↕╣ ╘≡™╢⁹∕╣⅜⁸ⱪꜟכⱶה

♥◒♩♬◒☻≢№╢⁹ 

ⱪ꜠⁸│☻◒♬♩◒♥ה♩כ ─ ⌐ ∆╢ⱪ꜠כ♩ ╩

⌐ ⇔√╙─≢№∫√⅜⁸ ─╟╡ ⌐│⁸ⱪ꜠כ♩╩ ⅛

∆ ≤⌂╢ⱪꜟכⱶ≤╟┌╣╢ⱴfi♩ꜟ ⅜№╢↓≤⅜⁸ ∂

⇔╪│ ♩⸗◓ꜝⱨ▫⁹╢™≡⅝≡∫⅛╦╠⅛כⱪꜟכⱶ⌐│⁸ⱴfi♩ꜟ

≤ ─ ⅛╠ ∫≡ↄ╢ ⱶכꜟⱪכⱤכ☻™⅛ ♩♇ⱱכⱤכ☻

ⱪꜟכⱶ ≤⁸ ≢ ╖↓╪∞ √™ⱪ꜠כ♩⅜ⱴfi♩ꜟ ⌐ ∟↓

╪≢™ↄ◖כꜟ♪ⱪꜟכⱶ⅜№╢⁹ 

─ ≤⇔≡⁸ⱪ꜠ה♩כ♥◒♩♬◒☻│ ⁸ⱪꜟכⱶה♥

◒♩♬◒☻│ ⁸≤ ↑╠╣⅜⁸ⱪꜟכⱶה♥◒♩♬◒☻│ⱴfi♩

ꜟ─ ╩ ⌐ ∆╢╙─≢⁸ⱪ꜠ה♩כ♥◒♩♬◒☻╩ ⇔√

≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 HP ╟╡  
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─ │⁸ ⌐⅔™≡│₈ Ɽfi◕▪₉≤ ┌╣╢⁸└≤≈

─ ≢№∫√≤ ⅎ╠╣≡™╢⅜⁸↓╣⅜⁸ ─ ≈─ ⌐ ⇔√

─ⱶכꜟⱪכⱤכ☻⁸╙─ ⌐╟╢╙─≤ ⅎ╠╣≡™╢⁹ │⁸

ⱶכꜟⱪכⱤכ☻ ─ ⅝⌐╟╡⁸ ⁸ ╩ ╡ ⇔≡™╢─≢№╢⁹ 

⌐ ∆╣┌⁸ 

─ⱶכꜟⱪ♪ꜟכ◖ ▪  

─ ⌐│⁸ ╖↓╪∞ⱪ꜠כ♩⅜ ╕∫≡™⅝⁸╛⅜≡ ─Ᵽ

ꜝfi☻⅜ ≡⇔≥ⱶכꜟⱪ♪ꜟכ◖≡╣ ∟ ╪≢™ↄ⁹∕─ ≤⇔

⅜ⱶכꜟⱪכⱤכ☻≡ ∫≡ ─ⱶכꜟⱪכⱤכ☻⁹╢ ⌐╟∫≡

│ ∟ →╠╣≡™ↄ⁹ 

▬ ─ ╣ ─  

≡∫╟⌐ⱶכꜟⱪכⱤכ☻√⇔  ⌐│⁸ꜞ ⱨ♩≤ ┌╣╢ ╣

⅜ ╢⁹↓─ꜞⱨ♩⌐∕∫≡ ─ ╣ ⅜ ⅜╡ ╘⁸ꜞ ⱨ♩

─ ⅜ ⅝╢⁹ 

► ─  

ꜞⱨ♩│ ⅜╡⁸ ⌐⌂╡⁸ │ ╠⅛ⱶכꜟⱪכⱤכ☻⁹╢╣↕

╦⅛╣⇔√ ↕⌂ⱱ♇♩ה☻ⱳ♇♩⅜ꜞⱨ♩⌐≢⅝⁸ ≤⌂∫≡™ↄ⁹

↓─ ⁸ⱪ꜠כ♩≤⇔≡ 2≈⌐ ⅛╣≡ ─ ╩ ╘╢⁹ ─

⅜↓─ ⌐№√╢≤ ⅎ╠╣≡™╢⁹ 

◄ ⱪ꜠כ♩─  

─ ⅜ ↄ≤ ⅜ ⅜∫≡™ↄ⁹ ≢≢⅝√ⱪ꜠⁸│♩כ

√™ ≢ ╛↕╣⁸ ─ ≢ ╩ ╘╢⁹ ╖↓╪∞ⱪ꜠כ♩

⌐ ∫ ╠╣⁸ ─ ⅜ ⌐⌂╢⁹↓─ │ ─▬fi♪ ⌐№

√╢⁹ 

○ ─  

⅜ ∆╢≤⁸ ╖↓╗ⱪ꜠כ♩⌐╟∫≡ ─ⱴfi♩ꜟ⌐ ⅜
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↕╣≡ⱴ◓ⱴ⅜≢⅝╢⁹∕⇔≡⁸∕─ⱴ◓ⱴ⌐╟∫≡⁸ ⌐│

≤ ⌐ ─ ⅜≢⅝╢⁹ │ ⅛╠ ⇔⁸∕─ ⌐ ⅜

↕╣⁸ │ ≤╟┌╣╢ ≤⌂╢⁹↓─ ≢ⱪ꜠כ♩─

≤ │⁸ⱪꜟכⱶ⅛╠ ⇔√╙─≤⌂╢⁹ ─ ⅜↓─ №

√╢⁹ 

◌ ─  

⅜ ⅝ↄ ⅜╢≤⁸ ─ ⌐│ ⅜ ╕∫≡™⅝⁸

⅜ ↕╣╢⁹ ─ ⌐│⁸ ╖↓╪∞ⱪ꜠כ♩⅜ ꜟכ◖√∫╕

♪ⱪꜟכⱶ⅜≢⅝╢⁹ 

 ⱪ꜠כ♩ ⌐⅔↑╢  

⌐ ⇔≡ ⅜⌂↕╣╢╟℮⌐⌂∫√─│↓↓ ─

↓≤≢№╡⁸∕─ ⌐ ⅝√ ─ │⁸ ⁸ⱪ꜠כ

♩ ≢ ⇔√⁸M . ──♅ꜞ ≢№╢⁹ 

⇔⅛⇔⁸ ⁸⅝≥√╖≢ꜟכ◔☻ ⌂≥│╒╪─ ≢№╡⁸

─≤⅔╡ ─ꜟכ◔☻ ⌂ ─ ≤⇔≡ ∆╢ⱪ꜠כ♩

≤⇔≡⁸↓─♅ꜞ ⅜ ─ ≤│ ™ ™⁹ 

⁸ ⅜ ⇔≡™╢

─ ⌐⅔™≡⁸ ─ ה │⁸

╩ ↓⇔√ⱴ◓♬♅ꜙכ♪ ─ ─ ─◄Ⱡꜟ◑כ╩ ∆

─ ╙ ↓╡℮╢≤─ ╩ ∫√ B ⁹ ⌐╟╣┌⁸

≢ ─ ╩ ⇔≡™⌂⅛∫√ ⅛╠⁸ ⌐ ↓╡℮╢

╩ ⅎ⁸ ┼─ ⌐≈⌂→╢─⅜ ≤™℮⅜ B ⁸ ─

╩ ╦⌂↑╣┌⌂╠⌂™ ┼─ ≤™℮ ⅛╠│⁸ ⇔⌂

↑╣┌⌂╠⌂™ ≢№╢⁹  

─ ⌐╟╣┌⁸ │ ╙№╡℮╢≤─↓≤≢№╢⁹↓

─⁸ ─ ⅜ ∆╣┌⁸ ⌐⅔↑╢ ─ │ ⅛╠
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╙ ⅝⁸ ╣⅜⅔↕╕╢ ⌐ ⅜ ∆╢⅔∕╣⅜№╢⁹ 

≢ ⅎ╢≤⁸ ⅛╠ ◌♠ꜗ♅ⱶ◌ה ╕≢─ ◐

꜡ ⁸ ∏╣ ↄ≤∆╢≤ ⌐⌂╢≤─↓≤≢№╢⁹  

 ⌐ ≠ↄ  

 ⌂∆═⅝  

│⁸ ⌐™℮≤↓╤─ ⁸ ─ ⌐≈™≡⁸ ₈

⌐ ∆╢ ₉⅜ ⌐ ⇔√

─ ─ ≢№╢ ꞉

─ ─ ⁸ ≤ ⸗♦ꜟ⌐≈

™≡⁸ ⇔⁸∕─ ╩ ⇔√≤™℮⁹⇔⅛⇔⁸↓─

₈ ⌐ ∆╢ ₉─ ≢│⁸▪☻Ɑꜞ♥▫╩ ⅛╠

╣√ ⌐ ⅛╣≡™╢≤™℮ ⌂ ⅜№╢⁹ 

▪☻Ɑꜞ♥▫≤│⁸╙≤╙≤◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮⌐ ⇔≡─ ─

⅛╠ ⇔√╙─≢№╡⁸≥↓⌐▪☻Ɑꜞ♥▫╩ ↄ⅛⌐≈™≡│⁸

⅛≈ ⌂ ╩ ∆╢╙─≢│⌂™⁹∆⌂╦∟⁸∕─ ⸗♦ꜟ⅜

⌐ ⇔ↄ⁸∕╣ ─▪☻Ɑꜞ♥▫─ ⅝ ⅜⌂™≤™℮╙─≢│⌂™⁸

─≢№╢⁹ 

⅜ ⌐ ⇔≡™╢↓≤⌐ ™⅜⌂™ ⁸ ─

╩╙∫≡ ╗═⅝ ─ ╩ ∆╢⌐№√∫≡│⁸▪☻Ɑꜞ♥

▫╩ ─ ⌐⅔ↄ⌂≥ ─ ≢ ⇔⁸ ∆═⅝≢№╢⁹↓╣

⅜ ╦╣≡™⌂™ ⁸ ─ ⅜ ≢⌂™↓≤│ ╠⅛≢№╢⁹

∆╢⁹ 

 ▪☻Ɑꜞ♥▫⅛╠ ┼ 

▪☻Ɑꜞ♥▫≤│⁸ ⌐ ═√╟℮⌐⁸ ₁│◦Ⱶꜙ꜠כ◦ꜛfi─√╘⌐

ⅎ ↕╣√╙─≢№∫√⅜⁸∕─ ⁸ ≢ ↕╣√⁸∏╣─ ⅝⌂

╩₈▪☻Ɑꜞ♥▫₉≤ ┬╟℮⌐⌂∫√⁹∏╣⅜ ⅝™ ⅛╠│⁸ ™
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⅜ ↕╣≡™╢≤ ⅎ╠╣╢ ⅜ ↄ ↕╣╢╟℮⌐⌂∫

√⅛╠≢№╢⁹ ─≤⅝─ ™ ╣─ │⁸∏╣√ ≤™℮╟╡⁸

⌐ ∆╢▪☻Ɑꜞ♥▫⌐╟∫≡╙√╠↕╣╢≤ ⅎ╠╣╢╟℮⌐⌂

∫≡⅝≡™╢─≢№╢⁹↓─√╘⁸ ≢│⁸ ⌐╙▪☻Ɑꜞ♥▫≢│⌂

ↄ⁸₈ ₉≤ ┌╣╢╟℮⌐⌂∫≡⅝≡⅔╡⁸ ─₈ ♩ꜝⱨ

─ ⸗♦ꜟ ₉≢│↓─ ╩ ⇔≡™╢⁹∕⇔≡⁸ ─

─ ⅛╠⁸↓─∏╣─ ⅝™ ▪☻Ɑꜞ♥▫ ─ │ ⌐

⇔≡™╢≤╖╠╣≡™╢⁹≈╕╡⁸ ™ ╩ ∆ ─ │ ⌐

⇔≡ ⅝ↄ⌂╢≤™℮↓≤≢№╢⁹ 

│↓─ ─ ┘₈ ♩ꜝⱨ─ ⸗♦ꜟ ₉─

⌐ ≠⅝⁸ ⌐│▪☻Ɑꜞ♥▫≢│⌂ↄ⁸₈ ₉≤ ┬↓≤≤∆

╢⁹ 

 ─ ⸗♦ꜟ─  

⌐ ∆╢ ₁─ ⌐≈™≡⁸ ─ ╩ ⌐ ⌐ ∆

╢↓≤│ ─ ⌐│ ⌂ ≢№╢⁹ 

─ ≢│⁸ ─ ⌐ ╠⇔⁸↓─ ─ ⅜↓─ ─

≢ ⅝╢⁸≤™℮ ⅜⌂⇔℮╢⌐ ⅞⌂™⁹↓─↓≤│⁸

⅜ ─ ⌐ ⇔√ ─ ≢№∫√⇔⁸ ╙↓╣╩

⌐ ↑ ╣≡™╢⁹ 

─ ─ ⌂ ⅜ ≢№╢≤™℮↓≤│⁸ ⌐⁸

⁸ ─ ┘⌐ ⅝↕╩⁸ ⌐ ∆╢↓≤╙╕√ ⁸

≤™℮↓≤≢№╢⁹ 

↕≡⁸↓─ ⌐ ≈

⁸ ₈ ⌐ ∆╢ ₉⌐╟∫≡ ↕╣√

─ ⸗♦ꜟ─ │⁸↓─ ─ ╩ ↄ ⇔√╙─≢│⌂

⅛∫√⅜⁸↓─ ╩ ─ ⌐ ™√╙─≢╙⌂⅛∫√⁹ 
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∆⌂╦∟⁸ ⌐ ⇔℮╢ ⌐≈™≡⁸ ╢ ╡─ ╩╙

∫≡∕─ ╩ ⇔╟℮≤™℮ ≢ ╦╣√╙─≢│⌂ↄ⁸ ⌂

≤⇔≡⁸ ─ ╩ ∆≤™℮↓≤╩ ⅝⌂ ≤⇔≡

╦╣√╙─≢№∫√─≢№╢⁹ 

╕√⁸ ─ ⅜ ↕╣≡™√ ≢╙⌂ↄ⁸ ⌐⅔↑╢

⌐≈⅝⁸ ─╙─≤⌂╢╟℮⌂⸗♦ꜟ╩ ╢⌂≥│ ╦╣≡™⌂

™⁹№ↄ╕≢⁸ ⌂ ⌐╟∫≡⁸ ⌂ ⸗♦ꜟ╩ ⅎ√╙─⌐

⅞⌂⅛∫√⁹ 

╟∫≡⁸ ⸗♦ꜟ─ ⌐№√∫≡│⁸ ⌐⅔™≡│⁸

⇔℮╢ ⌐⅔™≡⁸ ╩≥↓⌐ ↄ⅛ ⅛≈ ⌂ ≤⌂

╢╙─│⌂™√╘⁸ ─ ⌐ ≠⅝≈≈⁸ ─ ╩ ⌐₈Ᵽ

ꜝfi☻╟ↄ₉ ™√⸗♦ꜟ⅜ ™╠╣√∞↑⌂─≢№╢6⁹ 

⇔√⅜∫≡⁸ ⸗♦ꜟ─ ─ │⁸∕─ ⌐

⅜ ∆╢ ╩ ∆╢╙─≢│⌂™⁹↓─ │⁸

─╖⌂╠∏⁸ ⁸

─ ╙ ╘≡™╢ ≢№╢⁹ 

 ⌐⅔↑╢ ─№╢═⅝  

⌐╟╣┌⁸ ⌐ ⅜ ∆╢ ≢

⅜ ∆╢ ⅜ ≢⅝╢╙─≢⌂™↓≤│ ╠⅛≢№╢⁹ 

⌐ ─ ⅜№∫√ ─ ⅛≈ ⌂ ╩ ⅎ╣┌⁸

╙ ╡─ Ί ∆╣┌₈ ─ ₉Ί⅜⌂↕╣╢═⅝⁸≤™℮↓

≤⅜ ─ ─ ─ ≈≢№╢⁹ ─

⌐⅔™≡│⁸ ⁸ ⌐ ╩ ™√⸗♦ꜟ╩ ∆═⅝

                                            
6 ⌂⅔⁸ ⱪ♇ꜞ☻כ꜡☻ ( ) ⅛╠ ╡╩

⌐ ─╒℮⌐ ⌐ ☿fi♅ↄ╠™ ↄ ⅛╠│⁸↓─╟℮⌐ ∆╢ ⌐

⅛╣√ ─ ─ ⁸ ⌐№╢ ─ ⌐ ↕╣

≡™╢▪☻Ɑꜞ♥▫│ ╠⅛⌐▪☻Ɑꜞ♥▫≢│⌂™≤ ↕╣╢⁹ 
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↓≤≤⌂╢⁹ 

≢№╢ ꞉ ₈ ₉

≤™℮⁹ ─ ⁸ ─≤⅔╡⁸ ─

⇔√ ⌐≈™≡─ ⅔╟┘ ─ │⁸™∏╣─

╙ ⅛╠ ╣√ ⌐ ⅛╣≡™╢⅜⁸↓╣╩∕─╕╕

─ ♃כ♦ ⌐ ⇔ⅎ⌂™≤↓╤│ ╠⅛≢№╢⁹ 

↓─ ─ ╩ ⌐⁸ ╙⁸ ≢│⁸ ╩ ∆╢

⌐⁸ ╩ ⌐ ⅛⇔√◦Ⱶꜙ꜠כ◦ꜛfi╙ ╦↨╢╩

⌂ↄ⌂∫≡™╢ ─ ─ ⁸ ─ ─ ⁹

⇔⅛⇔⁸∕─ ⅝↕⁸ ─ ─ ⌂≥│ ≤⇔≡ ≢№╡⁸

₈ ─ ─ ₉≤│⌂∫≡™⌂™⁹₈ ─ ₉╩ ∆═⅝

─ ─ ⁸│≡⇔≥♃כ♦ ה ⌂↓≤│ ≢№╢⁹ 

 ⸗♦ꜟ⌐╟╢ ≤ ☻Ɑ◒♩  ꜟ

│⁸ ─≤⅔╡⁸ ⁸

─ ─ ⇔╩ ™⁸∕╣⌐╟╢ ─ ┘ ─ ╣⌂

≥⌐╟╢ ⁸ ╩ ⇔√⁹ ─ ≢│⁸

™∫√╪ ⱷ♇◦ꜙ↔≤⌐ ⌐⅔↑╢ ╩ ⇔⁸∕╣⌐ⱷ♇

◦ꜙ↔≤⌐ ⌂╢ ⌐╟╢ ╩ ↑≡⁸ ─ⱷ♇◦ꜙ⌐⅔↑╢

╩ ╘≡™╢⁹ ⅜ ⇔√ │⁸ ─

─ ⅜ ⌐⌂╢ ≢№╢⁹ ─ ⸗♦ꜟ⌐╟

╢ ◐꜡ⱷ♇◦ꜙ↔≤─ ─ │⁸ ⅜ ▪☻

Ɑꜞ♥▫ ⱷ♇◦ꜙ ⁸ ⸗♦ꜟ ≢⁸

●ꜟ≤⌂╢⁹ 
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↓─ ─ ☻Ɑ◒♩ꜟ╩ ∆╢≤⁸ ─≤⅔╡≤⌂╢⁹↓╣

⌐╟╢≤⁸ ─ ⅜ ∆╢ ⅛╠ ─ ─╒

≤╪≥≢⁸ ─ ⇔√ ⁸ ╩│╢⅛⌐ ╡⁸

●ꜟ⅛╠ ●ꜟ≤⌂╢⁹ 

 

 

 

 

 

 

 

 

 

⌐♃כ♦─ ≠⅝⁸

⌐ ─ ╠  
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⌐♃כ♦ ≠⅝ ⌐ ─ ╠  

 

↓─▪☻Ɑꜞ♥▫─ ⁸ │⁸ ⇔√≤⅔╡⁸ ─ ⌐

╟╢╙─≢№╡⁸ ─ ⅜ ▪☻Ɑꜞ♥▫ ⌐⌂∫√

─│⁸∕↓⌐▪☻Ɑꜞ♥▫╩ ™√⅛╠⌐ ⅞⌂™⁹ 

⇔√⅜∫≡⁸ ⁸ ⌐ ↕╣√ ─ ⅜ ⇔√ ⁸

⅜▪☻Ɑꜞ♥▫ ≤⌂╢ ╙ ∆╢⁹ 
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⌐⅔↑╢ ─ ⌂ ⌐ ╖╣┌⁸ ≤⇔≡│₈

╡₉─ ⅜⌂↕╣⌂↑╣┌⌂╠⌂™↓≤│ ℮╕≢╙⌂ↄ⁸

⌐⅔™≡ ●ꜟ─ ☻Ɑ◒♩ꜟ⅜ ⅎ╠╣╢ ⁸

↓╣⌐ ⅎ╢ ≤⌂∫≡™⌂↑╣┌⌂╠⌂™⅜⁸ ─ ה

⅜ ●ꜟ╕≢⇔⅛ ⌐ ╣≡™⌂™↓≤│ ⅜ ╠⅛⌐⇔≡

™╢≤⅔╡≢№╢ C ⁹ 

↓─ │ ⌐ ⌂ ≢№╢⁹≤™℮─│⁸ │⁸ ⁸ ↕≤

╙⌐ ⌐ ┬╟℮⌂ ≢№╡⌂⅜╠⁸ ⅜ ™√╘⁸∕

─ │ ⅛╠ ─ ⌐№╢⅛╠≢№╢⁹≈╕╡⁸

─ ⌐ ╙ ╩ ⅎ╢ ⌐⅔™≡⁸ ╩ ⅛⌐ ╢

⌂ ⌐ ╦╣╢ ⅜ ↕╣╢─≢№╢⁹ 

⌐⁸↓╣╠─ │⁸ ⁸ ─

╩ ≤⇔≡ ⸗♦ꜟ╩ ⇔√╙─≢№╢⁹ ♩ꜝⱨ⌐ ╩ ∆╢

⅜ ↕╣≡™╢ ≢│⁸ ⌐⅔↑╢

│⁸ ⌐ ⅝⌂╙─⌐⌂╡ ╢⁹ │⁸∕╣╩ ∆═⅝≢№╢⁹ 

 ⱪ꜠כ♩ ─ ≤ ↕ 

─ ─ ≢│⁸ ☻Ɑ◒

♩ꜟ ─ ≤⌂╢ⱪ꜠כ♩ ⱨ▫ꜞⱧfi ☻ꜝⱩ ─ ≤

↕⌐ ⇔⁸ ─ ⌐≈™≡│⁸ ⅜ ⌐⌂∫≡™

╢⁹⇔⅛⇔⁸ ⅜≤╠╣√ │⁸ ⌐ ═≡ ⌂ ה♃כ♦⌂

⅜ ∆╢⅛╠≢│⌂ↄ⁸ ⌐ ≢№∫√⅛╠⌐ ⅞⌂™⁹ 

≤↓╤⅜⁸ ⌐≈™≡│⁸∕─☻ꜝⱩ ≢│ ♩ꜝⱨ ─

≤ ╠⅛⌐ ⅜╠∏⁸ ♩ꜝⱨ ⌐⅔™≡ ≢ ╖ ╗ ⌐

⌂∫≡⇔╕℮≤™℮ ↕⅜№╢⁹╙⇔↓─╟℮⌂ ≢№╢⌂╠┌⁸∕

─ ⌐ ™ ⅜ ↓∫≡⁸∕╣╩ ∆╢ ⅜ ╠╣╢

≢№╢⅜⁸∕─╟℮⌂ │ ↕╣≡™⌂™⁹ 



 

 

41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

₈ ♩ꜝⱨ─ ה 4- 2╟╡ ₉ 

 

↓─ ⌐ ⇔⁸ ╠│⁸ ╒╓ ™⅜⌂™≤↓╤─₈ⱨ▫ꜞ

Ⱨfi ⱪ꜠כ♩│ ♩ꜝⱨ⅛╠ ╖ ╗₉≤∆╢ ⌐ ≠⅝⁸☻ꜝⱩ

│♩ꜝⱨ─ ─ ≤ ╠⅛⌐ ∆╢│∏≢№╢≤ ⅎ⁸☻ꜝⱩ

─ ╩ ⇔≡™╢⁹ 

⌐⅔™≡│⁸ ( ) ⌐⅔↑╢ ─

│⁸☻ꜝⱩ ─ ↕⅜ km ≢№╢─⌐ ⇔≡⁸ ╠⅜ ⇔

√ⱨ▫ꜞⱧfi ☻ꜝⱩ ─ ↕│ km ⌐⌂∫≡™╢⁹∕─ ⁸↓─

⌐≈™≡│⁸™ↄ≈⅛─ ─╠⅛ⱪכꜟ◓ ⅜⌂↕╣≡™╢⁹ ⌂

╩♃כ♦ ™≡ ─ ╩ ═√ ה

│⁸ ⸗♦ꜟ╟╡ km ↄ⌂∫√≤ ⇔≡™╢⁹ ה

כⱣכ◦꜠⁸│╠ ≤™℮ ≢⁸ ⸗♦ꜟ╟╡ ⌂ↄ≤╙ km⁸

⌐╟∫≡│ km ↄ ↄ⌂╢≤─ ╩ ≡™╢⁹ 

↓─╟℮⌐⁸ ─ ≤ ↕⌐≈™≡│⁸ ( ) ─
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─ ⇔√ ─ ↕│ ∆⅞╢↓≤⅜⁸ ⌐⅔↑╢

≤⌂╡≈≈№╢⁹ 

⇔√⅜∫≡⁸ⱪ꜠ ♩ ⌐ ∆╢ ─ ↕│ ⌂ↄ≤

╙ km⁸ ╩ ⅎ╣┌ ≤ ∆═⅝≢№╢⁹ 

─ ↕⅜ ↄ⌂╣┌⁸ ⁸ ⌐⅔↑╢ ╙ ⅝ↄ

⌂╢√╘⁸ ה │ ↕╣⌂↑╣┌⌂╠⌂™⁹ 

 

  

  

ⱪ꜠כ♩ ⌐ ∆╢ ─ ⌐⅔™≡│⁸ ⌐

⅛╣ ╩ ⇔⁸↓╣⌐╟∫≡⁸ ╩ ⇔≡ ∆╢ ⅜

№╢⁹ 

╕∏⁸ ┘↓╣⌐ ∆╢ ⌐≈™≡ ∆╢⁹ 

☿fi♃כ ╟╡  

 

▪  

ⱪ꜠כ♩ ⌐ ℮ │⁸ ™ ⌐⅔™≡│⁸ ╕≢
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⇔⌂™≢ ⱪ꜠כ♩ ─╛╛ ⌐ ⇔≡™╢ ™ ⌐⁸

⌐ ↑≡™ↄ↓≤⅜ ↄ⁸№√⅛╙ ⅛╣⇔≡™╢╟℮⌐ ⅎ╢─

≢⁸ ⅛╣ ≤╙ ╦╣╢⁹↓─╟℮⌂ ⅜⁸ ≢№╢⅜⁸

∕─ ⅛╠ ≤╙ ┌╣≡™╢⁹ 

▬ ≤  

╩ ⅎ╢ ≢│⁸ⱪ꜠כ♩ ╖ ╖ ─ ™ ⌐│

↕ km ≢│⁸ⱪ꜠₈─♩כ ₉≤₈ ₉

─ ╩ ⇔≡ ⅎ╢↓≤⅜ ⌐ ≢№╢⁹ 

₈ ₉≤™℮─│⁸ ╖ ╗ ⱪ꜠כ♩≤ ⱪ꜠כ♩

─ ≢⁸ ─ ≢│ ⌐ ╛♩ꜝⱨ─ ≢№

╢⁹ ≢ ╢≤⁸ ╖ ╪≢™ↄ ⱪ꜠כ♩─ ⌐⌂╢⁹ 

↓╣⌐ ⇔≡₈ ₉≤™℮─│⁸ ⱪ꜠כ♩ ─

≢№∫≡⁸ ≈─ⱪ꜠כ♩─ ╩ ™ ≢ ⌐ ⇔≡

™╢ ≢№╢⁹↓─ ─ │⁸₈ ₉≤ ┌╣╢ ─

─ ≢⁸ ⌐ ™╒≥ ⇔ↄ≡ ╠⅛ↄ⁸ ⱪ꜠כ♩─

⌐ ⇔≡ ⌂ↄ ⇔≡⇔╕℮≤ ⅎ╠╣≡™╢⁹ 

 ≤  

≢│⁸ ⅛╠ ⌐ ⌂∫√ ⅜ ╙∏╣√╡⁸♩ꜝⱨ

⌐ ⌂ ⌐ ⇔≡™╢╙─⅜☺◒◙◒⌐∏╣√╡⁸ ─

≢ ╣≡∏╣√╡∆╢↓≤⅜№╢≤ ⅎ╠╣≡™╢⁹ 

⇔⅛⇔⁸ ≤⇔≡ ⅎ╢╙─≤ ⅎ⌂™╙─╩ ╘⁸ │

№╢─≢⁸≥↓⅜∏╣╢⅛ ≤⌂╢⅛ ╩ ∆╢↓≤│ ⌐

≢№╢⁹ 

─ │⁸

⌐ ⇔⁸ ⌐ ⌂ ╩╙√╠⇔√⅜⁸↓─

│ ─ ─ ─ ≢ ⇔√ ⅜№╢↓≤╩⁸
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⌐╟∫≡ ↕╣≡™╢⁹ 

⌐╟∫≡ ⅜ ∆╢ ⅜№╢↓≤│⁸ ⌐≤≥╕╠

∏⁸ ─ ⅛╠╙ ↕╣≡™╢≤↓╤≢№╢⁹ 

⅛╣ ⅜ ∆╢ ─ ⁸ ╩ ↕∑╢ │

ⅎ╠╣╢⅛╠⁸ ─ ⅛∆← ⌐ ╩ ⇔⁸∕─

⅛╠─ ╙ ⌐ ⇔≡ ╩ ∆═⅝≢№╢⁹  

⇔⅛⇔⁸ │↓╣╩ ⇔≡™⌂™⁹ 

 ≢─ ─  

⌐⅔™≡│⁸₈ ≢№╢₉≤─ ⅜│∏╣╢ ⌐№╢⁹

⌂♄▬♫Ⱶ♇◒⌂ ─ ≤⇔≡ ⅜ ∆╢─≢№╢⅛╠⁸₈ ₉

≤↕╣╢╟℮⌂ ⅜ ⌐ ∆╢─≢№╢⁹⇔√⅜∫≡⁸ ─ ╩╙

∫≡ ↕╣╢ ─ │⁸ ∆╢ ⌐№╢⁹ ⅛╣ ⌐⇔

≡╙⁸ │ ─ ╩≢⌂⅛∫√⅜⁸ ⌐⅔™≡⁸

─ ⅜⁸ ⌐╟∫≡ ⌐ ↕╣≡™╢─≢№╢⁹ 

⁸ ⌐⅔™≡⁸

╛ ⱶ⅜⁸כ♅─≤⌂ ─ ─ⱪ꜠כ♩ ⅛╠

⅛╣⇔√ ⅜⁸ ─ ™ ─ ⌐⌂∫√ ⅜№╢≤

™℮ ╩ ∫√ B ⱶ│⁸כ♅⁹ ⁸

₈⇔╪⅛™ ₉≢ ╩ ═⁸ ─ ⁸

≢⁸ ↄ ↄ ╡ ∫√ ╩ ⇔√⅜⁸↓─ │ ─ ≢

⅜№╢≤ ↕╣√ ≤ ⇔≡™√⁹∕⇔≡⁸↓─ ╩

⌐ ⅜ ═√≤↓╤⁸ ⅜ ⌐ ⁸ ⌐ ™≡™

√─≢№╢⁹ ╠│⁸ⱪ꜠כ♩ ⅜∏╣╢≤ ⌐⁸ ⇔√

╙ ™√↓≤≢ ⅜ↄ↕┘ ╩⇔√ ⅜ ⌐ ┘ ∆╟℮⌐⌂╢

≤ ⇔≡⅔╡⁸↓─ ─∏╣⌐╟∫≡ ─ ⅝⅜ ⅝ↄ⌂╡⁸

⅜ ↄ⌂∫√ ─ ≈≤ ⇔≡™╢⁹ 
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 ─  

↓─╟℮⌂ │⁸ⱪ꜠כ♩ ⌐ ∆╢ ─ ╙⇔ↄ│

⌐ ∆╢↓≤╙ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ≢ ⅝√╟℮⌂₈ ⅜ ⌐ ⁸

⌐ ₉─∏╣⅜ ─ ╙⇔ↄ│ ≢ ∂√╠≥─╟℮⌂ ⅜

⅝╢≢№╤℮⅛⁹ 

─ ≢ ∏╣┌⁸ ╩ ⅝ↄ →∆╢ ≤⌂╤℮⁹ 

≢ ∂╣┌⁸ ⁸ ⁸∕─ ─ │ ⌂ ╩ ╣ ⌂

™≢№╤℮⁹ 

  ╩ ╢ H  

    ─ ⌐│⁸ ⌐╒╓ ⇔≡ ─ ⅜ ↕╣≡⅔╡⁸

H ≤ ┌╣≡™╢⁹↓╣╠─ │⁸ ⌐ ╘≡ ⇔≡

╩ ⇔≡⅔╡⁸ ⌐↓─ ⅜∏╣╣┌⁸ ⅛≈ ⌂ ⅜ ∏

╢↓≤⅜ ↕╣╢⁹ 
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Ƽ ─ ה ₉╟╡  

    │↓─H ⌐≈™≡⁸ ⌐⅔↑╢ │⌂™↓≤

╩ ⇔√⁸≤⇔≡™╢ ─ ⁹ 

 ⇔⅛⇔⌂⅜╠⁸ ─ ⌐≈™≡│⁸ ⌐ ╠∏ ⅜

╘≡ ⌂ ╩ ∫≡™╢⁹ ⅜ ╩ ⌐ ⇔≡

™╢─│⁸↓╣╠─ ╩ ↑╢√╘≢№∫√≢№╤℮↓≤│⁸╒╓ ≢

№╡⁸ ╙↓╣╠H ─ ╩ ╣≡™╢↓≤│ ≢№╢⁹ 

 ╕√⁸ ⌐ ↕╣√ ⌐⅔™≡│⁸

─ ⌐≈™≡⁸ ╩₈ ₉⅛╠₈

─ │₈ ─ ⅜ ≢⅝⌂™╙─₉

⌐ ↕╣≡™√⅜⁸ ⁸

│⁸↕╠⌐↓╣╩ ∆╢ ≢№╢↓≤╩ ⇔√⁹ ─

⌐╟╣┌⁸₈ ⌐╟∫≡ ⌂╢⅜⁸ ≢│ ←

╠™│ ─ ⅝ │ ∂⁹ ─ │ ≤⇔⌂™₉

7 ≤─↓≤≢№╢⁹ 

↕╠⌐⁸ ─ ≢│⁸₈ │⁸ ─

∆═⅝ ╩⁸ ─₈ ⌐ ⇔√╙

─₉⅛╠₈ ⌐ ⇔√╙─₉⌐ →╢ ╩ ╘√⁹ ─

─ ╩ ∆╢ ─ ⅜ⱶכ♅ ⁸ ╩╕≤╘√⁹

⌐ ╩ ∆╢ ─ ⌐ ╡ ╩ꜟכꜟ⁸╖ ∆

╢⁹ ─ ╣⅜ ⌐ ╓∆ ─ ⌐≈™≡╙⁸

─╟℮⌐⁸ ⅜ ─ ↄ⌐№╢ ⁸ ╟╡

╣⅜ ⅝ↄ⌂╢ ╣⅜№╢≤⇔≡⁸ √⌂ ≢ ╩ ∆═⅝

∞≤⇔√⁹ ╩ ⇔ↄ ∆╢√╘⁸ ─ ╩ ⌐

                                            
7 http://www.chugoku - np.co.jp/News/Sp201210240050.html 
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∆╢╟℮ ⌐ ╘╢⁹₉ B ה 8 ≤─↓≤≢№╢⁹ 

⌐╟╣┌⁸ ─ ∆╢₈ ₉⌐⅔↑╢ ⅜⌂™↓

≤≢│⁸ ─ ⌐∆╠ ⇔≡™⌂™↓≤│ ╠⅛≢⁸

│⁸ ╩◒ꜞ▪⇔≡™⌂™⁹ 

                                            
8 http://www.yomiuri.co.jp/science/news/20121208 - OYT1T00627.htm?from=ylist 
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 ⅎ╢═⅝  

  

  

≢ ⅜ ⇔√ ⁸∏╣ ™√ ⅜ ↄ⁸∏╣ ™√ ⅜ ⅝™

≤⅝⁸≈╕╡⁸ ⅜ ↄ ⅝⌂ ─ ⅜ ≢ ⇔√ ⁸ │

⅝ↄ ∆╢⁹↓─ ⌐╟∫≡ │ ⅝ ↓↕╣╢⁹ 
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   ─ │⁸ⱪ꜠כ♩

╩ ≤∆╢ ↄ≡ ⅝⌂ ≢№∫√⁹ ⱪ꜠כ♩ ⱪ꜠כ

♩ ≤ ⇔≡™√ ⱪ꜠כ♩ ⱪ꜠⁸♩כ○ⱱכ♠◒ ⱪ꜠כ♩≤╙

™℮⁹ │⁸ ₁⌐ ↕╣≡™√ ╖⅜ ⌐ ⇔≡ ⌐│⅜╣⁸ⱪ꜠כ♩

⌐ ∫≡ ⅝⌐∏╣ ™√⁹∏╣ ↄ ⅜ ⅝ↄ⌂╢≤ ─ ⅜

⅝ↄ⌂╢⁹ ─ ─ ⅜ ⇔⁸ ⅜ ⇔ →╠╣√⁹ │ ⌐

ↄ⌂╢⁹ ╩ ≤℮≤∆╢ ⅜ ⌐ ⇔√ ↕╩ ∆╢↓≤

│ ≢№╢⁹ ⇔√ │⁸ ⌐╟∫≡⁸ ─ ↕≤ ∂⌐⌂╤

℮≤⇔≡ ╣╢⁹↓╣⅜ ⌐ ⇔≡ ⌐ ╦╢⁹ 

⌐╟╣┌⁸ ≢│⁸

─ │⁸ ⌐╙ ⇔√⁹ ⌂ ⁸

─ ⌐ ─◖▪ ⅜№∫≡⁸∕↓─ ⅜ ╙ ⇔

√⁹↓─◖▪ ─ ─ ⅜ ─ ─ ≢№∫√

⁹ 
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⅛╠ ─ ─  

│↓─ ≤⌂╢√╘⁸ │  
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 ─ ≤♄▬♫Ⱶ♇◒○כⱣכꜙ◦כ♩ 

⌐⅔™≡│⁸ ⌐№╢≤⅔╡⁸ⱪ꜠כ♩ ⌐√╕∫√

⅜ ⇔ ↕╣╢↓≤╙№╢√╘⁸ ⅜ ↕™⌐╙⅛⅛╦╠∏⁸ ⅝

⌂ ⅜ ∆╢↓≤⅜№╢⁹∕─╟℮⌂ ╩ ≤ ┬↓≤⅜№╢⁹ 

╕√⁸ ⌐ ™≤↓╤≢⁸∕╣╟╡╙ ─ ╟╡╙ ⅝ↄ∆═

╢↓≤⅜№╡⁸↓─ ─ ⇔ ⇔⅜ ≤⌂╢↓≤⅜№╢⁹♄▬♫Ⱶ♇

♩כꜙ◦כⱣכ○◒ ∆═╡ ≤ ╦╣╢⁹⌂⅔⁸ ⌐⁸

≢⁸ ≢↓─♄▬♫Ⱶ♇◒○כⱣכꜙ◦כ♩≤╖╠╣╢

⅝⌂ ∆═╡⅜ ↕╣≡⅔╡⁸↓╣⅜ ╩ ⅝ ↓⇔√ ─└≤

≈≤ ╦╣≡™╢⁹ 

 

 

 ─ ≤  

⅜ ╦╢ │ ⌐ ╢⁹ ™╒≥ │ ™⁹ ⌂ ─ ↕

─ ≢│⁸ ≢⁸☺▼♇♩ ╖─ ↕≢№╢⁹ ⌐

ↄ⌐≈╣≡ │ ↄ⌂╢√╘⁸ ─ ╡─ │ ╟╡

Newton 2011.6 ╟╡  
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⌐⌂╢⁹↓─√╘ ─ │ ↄ⌂╢⁹₈ ₉≢│ ⌐ №√╡⌐

╕╣╢◄Ⱡꜟ◑כ│ ≢№╢─≢⁸ ↄ⌂∫√ ─ ⌐◄Ⱡꜟ◑כ⅜

⇔⁸ ⅜ ⅝ↄ⌂╢ B ה ⁹ 

 ⌐╟╢  

│⁸ ─ ↕≢╙∫≡⁸ ⌐ ⇔ ∑╢╙─≢│⌂™⁹ 

⌐ ╢ ─ ╛⁸ ─ ⌐╟╡⁸ ↕╣╢ ⅜

№╢⁹ ⁸ ∆╢⁹ 

  

─ ↕⅜ ⌐╟∫≡ ↕╣╢⁹ ─ ™ ≢│ ⅜ ↄ ╖⁸

™ ≢│ ─ │ ↄ⌂╢⁹∕─√╘⁸ │ ⅜ ™ ┼≤ ⅜

╡ ╗╟℮⌐ ╗ ⅜№╢⁹↓╣╩ ≤™℮ B ה ⁹

⌐╟∫≡⁸ ⅜ ꜠fi☼╩ ⇔≡ ⌐ ╕╢╟℮⌐ │ ⇔⁸

∕─ ─ │ ∆╢⁹↓─ ⅜ ⅝√ ≤⇔≡⁸ 

▪  

↓─ ⌐╟╢ ─ ─ │⁸ ⌐№╢

≢─ ─ ↕─ ⌐╟╡ ↕╣≡™╢⁹

─ ≢│⁸ ─ ─ ─ ─

─ ↕│⁸ ≢№∫√⅜ ← ─≤↓╤≢│

≢№∫√ ⁹ 

≢│⁸ ─♅ꜞ ─ ╙⁸

─♅ꜞ ─ ╙⁸ ⌐⁸ ╟╡╙ ↄ ─

↕⅜ ↄ⌂∫≡™√⁹↓─ ─ ─ ─ │ ─≤⅔╡≢

№╢⁹ ─ │⁸ ≢│№╢⅜∕─ ∞↑ ⌐ↄ╠═≡ ⅜ ↄ

⌂∫≡™╢↓≤⅜╦⅛╢⁹↓─√╘⁸ ≢│⁸ ╟╡╙ ↄ

⅜ ↄ⌂╢─≢№╢⁹ 
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ה ≤╙ ⅛╠ ה │  
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▬  

│⁸ ─

─ ⁸ ⌂ ╩ ∫√ ╙ ⇔≡™╢⁹ ≢│⁸

─ ⅜ ↕╣≡™╢⅜⁸↓╣╙ ⌐╟╢ ─

≤ ⅎ╠╣≡™╢⁹ 

 

  

─ ╟╡  
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─  

 

  

│⁸ ─╖⅜ ⇔≡ ∟ ∑╢ ─ ≤│ ⌂╡⁸ ─ ⅛╠

╕≢⅜ ─ ≤⌂∫≡ ⇔ ∑≡ↄ╢√╘⁸ │⁸ ⅛╠ ⅜

₁⌐ ↄ⌂∫≡ ╩ ∆╢ ⁸∕─╕╕─ ↕╩ ⇔≡ ↑ ⅜∫≡

™ↄ⁹ 

─ ⌐⅔™≡╙⁸ ⌐⅔↑╢ ╟╡╙ ⅛⌐ ™ ╕≢

╩ ⇔√ ─ ⅜ ↕╣≡™╢⁹ 

▪  

 ⌐⅔™≡⁸ ≢│ T.P ─ ≢№∫√⅜⁸
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─ ─ ╩ ↑ ⅜╡⁸T.P ─≤↓╤╕≢ ⇔

√⁹↓─ ⌐╟╡⁸ ≢│ ╙─ ⅜ ╦╣≡™╢⁹ 

 

 

 

 

 

 

 

 

Newton M9 ╟╡  

▬  

 ⌐│⁸ ↕ ⁸ . ⌐ ┬

⅜ ⅛╣⁸₈ ─ ₉≤╙ ┌╣≡™√⅜⁸↓╣⅜ ⌐╟╡

↕╣√↓≤│ ⌂ ≢№╢⁹↓─≤⅝─ │ T.P

≢№∫√⅜⁸↓─ │⁸ ╩ ⇔√∞↑≢⌂ↄ⁸T.P

─ ↕╕≢ ⇔≡™╢⁹  
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    ₈ ╩ ≤⇔√ ה ⌐ ∆

╢ ₉ ╟╡  

 ⌐╟╢  

⌐ ╩ ∆╢ │ ┼≤ ⇔≡ ↄ ⌐ ═≡

⅜ ↄ ⅜ ↄ⌂╢ ╩ ⇔ ╩ ∆╢ ≢

│ ⇔≡₈ ₉≤₈ ₉─ ≈─ ╩ ∆╢⁹ 

≈│ ⅜ ⇔⌂⅜╠ ╩ ⇔ ⇔≡™ↄ ≢

№╡ │╒≤╪≥ ╦╠⌂™⁹ 

╙℮ ≈─♃▬ⱪ│ ⅜ ╒≥─ ╩╙≈ ─ ⌐ ⅛╣√

♁ꜞ♩fi ≤╙™℮ ≢№╡⁸↓╣│ ⌐ ⇔√ ≢№╡⁸

⌂⅛⌂⅛ ⇔⌂™ ⌐⁸ │ ╕≢ ∆↓≤⅜№╢ B ה

⁹ 

 

 

 

 

 

2 ─  
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⌐⅔™≡╙⁸ ─ ⌐⅔™≡⁸

⅜ ╩ ⇔⁸ ⅛╠ ╙ ⌐№╢ ╩ ™⁸ ╩

╡ ⅎ√⁹↓─ │↓─ ⌐№∫√ ─ ╩ ╙ ↑ ╡⁸

─ ╠⅜ ⁸ ≤⌂∫≡™╢⁹ 

 

 

 

 

 

 ⌐╟╢  

⌐⅔™≡│⁸ꜞ▪☻ ╛ ≤ ⌐ ⅜ ∆╢⁹↓╣

│⁸ ╛ ⌐ ∫≡ↄ╢ ─◄Ⱡꜟ◑כⱨꜝ♇◒☻ √╡─

─◄Ⱡꜟ◑כ≤∕─ ─ ⅜ ⌂√╘⁸ ─ ⅜ ╕╣┌

⅜∕─ ↄ⌂╢≤™℮ ─ ≢№╢ B ה ⁹ 

 

 ↕╣╢  

 ─  

⌐⅔™≡╙⁸ ≤ ⁸ ◘▬◒ꜟ≤╖╠╣

╢ ─ ⅜№╢↓≤⅜⁸ ⌐╟╢ ≢ ⌐⌂∫√⁹ 

─ ╩ ℮ ╩ ⇔√ You Tube ╟╡  
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⁸ │⁸ ≢

↕╣√ ≢⁸ ─ ╛ ╩ ⌐ ╩ ⌡⁸ ⅜

⌐ ↑ ⅜∫√ ↕╩ ⇔√ ╩ ↕╣√⁹↓─ ⌐╟∫≡⁸

│⁸ ⌐ ─ ≢№∫√↓≤⅜

╠⅛⌐↕╣√⁹ ≢─ ─ ─ ↕│⁸ ─≤⅔╡≢№

╢⁹ ≤™℮ ⅜ ╠╣≡⅔╡⁸ ⌐ ◒ꜝ☻─

⅜ ≤™℮ ≢№∫√↓≤≤ ∆╣┌⁸

╙─ ⅜ ⇔ ∑√↓≤≤⌂╢⁹ 

⌂⅔⁸ ─ ─ ╙⌂↕╣⁸ ⁸

⁸ ─ ⅜ ↕╣√⅜⁸↓─ ⌐╟∫≡╙⁸

─ ─ │⁸↑√ ™⌐ ⅝⌂ ≢№∫√↓≤⅜ ↕╣≡™╢⁹ 

 

 

 

⅜ ╙ ⇔√─│⁸ ─ ₈ ₉≢№╢⁹∕─

│⁸ ─ ⁸ⱥꜝⱷ⅜ ⅜∫√↓≤⅛╠ ↑╠╣√≤™℮⁹

1000 (1498) ─ ⅛╠  
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⌐╟∫≡ ↕╣╢ │⁸ ─ ≢№∫√⁹

─ ∆╢ ─ ≤╙ ⅎ╠╣╢⁹ 

 ₈ ♩ꜝⱨ─ ⸗♦ꜟ ₉─  

⌐ ⇔√₈ ♩ꜝⱨ─ ⸗♦ꜟ ₉│⁸ⱪ꜠כ♩

≢№╢ ♩ꜝⱨ ™≢⁸ ⅜ ⇔√ ─ ⌐≈™≡

╙ ╩ ∫≡™╢⁹ ⁸ ─ ╩ ∆╢ B ⁹ 

∆═╡ ─ ≤  ☻כ◔

⁸ ─ ⌐╟╢≤⁸ ♩ꜝⱨ≢ ⇔√ ─

─ ─ ™ │⁸ ⌐╟╡ ⌂╢ ⅜ ╠╣╢⁹↓─↓≤⅛╠⁸

∆═╡ ─ ⌐≈™≡│⁸ ♩ꜝⱨ ™⌐ ⌐◌Ᵽכ⇔≡ ∆

╢ ⅜№╢⁹ 

─ ⅛╠ ╢≤⁸ ∆═╡ ─ │ ≢№╢⅜⁸ ∆═╡

⅜ ≢№╢ ─ ⅜∕─ ⅜ ⅝ↄ⁸∕─ ⁸ ─ ™

⅜ ⅜╢↓≤⅛╠⁸ ∆═╡ ╩ ─ ⌐≈™≡ ⌐ ⇔⁸⅛

≈⁸ ⅜ ↄ◔כ☻╙ ⅎ≡ ∆╢↓≤≤∆╢⁹ 

∆═╡ ⅜ ─╠⅛╣∙╣⧵⁸│≡™≈⌐☻כ◔─ ⅜ ⌂╡

ↄ⌂╢ ╩ ⇔⁸ ∆═╡ ─ ⅜ ∆═╡ ─ ≤ ∂ ─

╩ ∆╢↓≤≤∆╢⁹↓╣╠╩ ⇔√ ⁸│☻כ◔ ─≤⅔╡ 11

⁸⅔⌂⁹╢⌂≥☻כ◔ ≤⇔≡⁸ ∆═╡ ╙≡™≈⌐☻כ◔™⌂─

∆╢⁹ 

з ∆═╡ ⅜ ─Ɽ♃כfiₒ  ₓ☻כ◔

ᵑ₈ ₉⌐ ∆═╡ ╩  

ᵒ₈ ₉⌐ ∆═╡ ╩  

ᵓ₈ ₉⌐ ∆═╡ ╩  

ᵔ₈ ₉⌐ ∆═╡ ╩  

ᵕ₈ ₉⌐ ∆═╡ ╩  
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и ∆═╡ ⅜ ≢ ╙ ⅎ╢Ɽ♃כfiₒ ☻כ◔  x

ᵖ₈ ₉⌐ ∆═╡ ∆═╡ │ ∆═╡

≤ ∂  

₈t ₉⌐ ∆═╡ ∆═╡ │ ∆═╡ ≤ ∂  

й ∆═╡ ⅜ ─Ɽ♃כfiₒ  ₓ☻כ◔

ᵘ₈ ₉≤₈ ₉⌐ ∆═╡

╩  

ᵙ₈ ₉≤₈ ₉⌐ ∆═╡ ╩  

ᵚ₈ ₉≤₈ ₉⌐ ∆═╡ ╩  

ᵛ₈ ₉≤₈ ₉⌐ ∆═╡ ╩  

⸗♦ꜟ─ ─  

─ ⸗♦ꜟ╩ ∆╢⌐ √╡⁸Mw ─ ⌐≈™

≡⁸ ♃כ♦ ™│ ╠⅛♃כ♦ ╘╠╣√ ⸗♦ꜟ─

─ ╩ ⇔√⁹ │ MPa⁸ ⌐ ╩

ⅎ√ │ MPa ≢№∫√⁹⇔⅛⇔⁸Mw ╟╡╙ ↕⌂ ╙ ╘╢

≤⁸ ─ ─ ⅜ 0MPa ≢№╢↓≤≤⁸

≢│↓╣╕≢─ ─ ─ ⌐⅔™≡⁸

│ MPa ╩ ™≡⅝√↓≤╩ ╕ⅎ⁸ ♩ꜝⱨ─ ─

⸗♦ꜟ≢ ™╢ │⁸ MPa ≤∆╢⁹ 

⸗♦ꜟ─╕≤╘ 

MPa ≤⇔≡⁸ ─ ⌐ ╩ ⇔

∆═╡ ╩ ╘⁸ ∆═╡ ⁸ ∆═╡ ─∆═╡ ╩ ⇔√╙─

≢№╢⁹ │Mw ⁸ ∆═╡ ≤⌂╢⁹ ⸗♦

ꜟ│⁸ ╡╟⌐☻כ◔ ⌂╢⅜⁸ ≤⇔≡ ⇔√♩ꜝⱨ ™

─ ⸗♦ꜟ╙ ╘╢≤⁸Mw ⁸ ∆═╡ m⁸ ∆═

╡ ┘ ∆═╡ ─∆═╡ │⁸∕╣∙╣ m⁸ m ≢№╢⁹ 
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ה │ ≢№╡ ╩ ℮╙─≢№╢⅜⁸ ⅛╠

╘╠╣√ ─ ─ ≤∕─ ⅛╠ ∆

╢≤⁸ ⅜ ⌂ↄ∕─ ⌐Ᵽꜝ♠◐│№╢⅜⁸ ⇔√

MPa ╟╡ ⅝⌂ ⸗♦ꜟ≤⌂╢ │ ≢№╢⁹ 

⌐⅔↑╢  

⁸ │ ≢⁸ ─

╩ ⇔√⁹⌂⅔⁸ ≢│ ⱷ♇◦ꜙ─ ╢╟⌐♃כ♦

≢№╢⁹ 

 ─ │⁸ ≤⌂∫≡™╢⁹ 

⌐⅔↑╢  

⁸ │ ≢⁸ ─

╩ ⇔√⁹⌂⅔⁸ ≢│⁸ ⱷ♇◦ꜙ─ ⁸≡∫╟⌐♃כ♦

⅜ ╦╣≡™╢⁹ 

    ─ │⁸ ≤⌂∫≡™╢⁹ 

─  

⌐⅔™≡│⁸ ─ ⌐≈™≡╙ ─≤⅔╡─ ⅜⌂

↕╣≡™╢ B ה ⁹ 

⸗♦ꜟ⌐⅔↑╢ │⁸ ⅛╠ ─ ─ ⌐

╕≢ ╪≢⅔╡⁸ ─ ≤ ⌐ ⅜ ⇔ ╘⁸ ⌐⁸♩ꜝⱨ ↄ

─ ∆═╡ ≢ ⇔√ ⌐ ⅝⌂ ⅜ ⇔ ∑≡ↄ╢↓≤≤⌂╢⁹ 

↓─╟℮⌂ ⌐ ⅝⌂ ⅜∕╣∙╣─ ⌐ ∆╢╕≢⌐ ∆╢

│⁸ ─ ─╟℮⌐♩ꜝⱨ ⅜ ← ⌐№╢ ≢│⁸

⅛╠ ⌐│ ╩ ⅎ╢ ⅜ ∆╢⁹ 

╕√⁸ ⌂ ─∕╣∙╣─ ≢ ⇔√ │⁸ ™⌐ ⌂

╡ ™⁸ ⌐∕╣╠⅜ ≢ ⇔⌂⅜╠⁸ ─ ⌐ ╙ ⇔ ∑╢⁹

∞↑≢⌂ↄ⁸∕─ ╙⁸ ⁸ ⅛╠ │ ╡ ⇔ ⅝⌂
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⅜ ∆╢─≢⁸ ⅜ ≢№╢⁹╕√⁸ ─ 1 ⅜ ⇔≢ ╕╢⅛

⅝≢ ╕╢⅛⌐≈™≡│⁸ ─ⱷ◌♬☼ⱶ╛ ⌐╟∫≡ ⌂╢⁹™

≈╙ ∂≤ ⅎ≡│™↑⌂™⁹ 

 

 ⌐⅔™≡ ⇔≡ ⅎ⌂↑╣┌⌂╠⌂™  

 ─  

 

─ ⌐│⁸ ↕ ╟╡ ↄ⁸ ╕≢ ⌐

⅜╢₈ ₉≤ ┌╣╢ ⅜№╡⁸∕─ │ ↕ ╕≢

⌐ ∟ ╪≢™╢⁹╕√⁸ ─ ╙ ⌐ ↄ⌂∫≡™╢9⁹ 

⌐╟╣┌⁸↓─ │⁸ ⁸

─ ╩ ↓∆ ≢№╡⁸₈ ⅛╠ ⌐ ⅛℮ │⁸ ─

⌐ ™╒≥ ⅜ ↄ⌂╢ ⁸ ⅛╠ ╣╢╒≥ ⅜ ↄ⁸ ─

╗ ⅝⅜ ⌐ →╠╣╢⁹∕─√╘⁸ ⅜ ꜠fi☼╩ ⇔≡ ⌐

╕╢╟℮⌐⁸ ─ ⌐ √╢ ⌐ ─◄Ⱡꜟ◑כ⅜ ∆

╢₉≤™℮⁹↓℮⇔≡⁸ ≢│ ╟╡╙⁸ ─ ↕⅜

⌐⌂╢↓≤⅜ ⅎ╠╣╢⁸≤─↓≤≢№╢⁹ 

⌂⅔⁸ ♩ꜝⱨ─ ⸗♦ꜟ ─ ─ ⌐№√

∫≡⁸↓─ ⌐⅔↑╢ ⅜ ╡ ╕╣≡™╢⅛ ⅛│ ≢№

╢⁹ 

 

 

 

 

 

                                            
9  ⁹ 
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─  

    ─ ⌐│⁸ ⅜ ⇔≡™╢⁹⇔√⅜∫≡⁸ ⁸

┘ ⌐ ═√ ⌐╟╢ ⁸ ⌐╟╢ ─ ╩ ∆╢

⅜№╢⁹ 

    ⌐│⁸ ⅛╠∞↑≢│⌂ↄ⁸ ⌐╟╢ ╛

⌐╟∫≡ ⇔√ ⅜⁸ ─ ╟╡ ∆╢─≢№╢⁹ 
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 ≤   

╩ ╡ ⅎ╢  

│₈ ™ ₉≢│⌂ↄ₈ ™ ╣₉≢№╢⁹ ↕ ─ ≤│⁸₈

─ ─ ↕╩╙≈ ™ ╣₉≢№╢⅛╠⁸ ╛ ⌐ ∆╢≤⁸

≢⅝⌂ↄ⌂∫≡ ╡ ⅜╢⁹ ⅜ ╛ ⌐┬≈⅛∫√ ⁸

─ ◄Ⱡꜟ◑כ⅜♀꜡⌐⌂╡ ≢⅝⌂ↄ⌂∫≡ ─ ⅜ ∆

╢ ⁸↓╣⅜ ⌐ ◄Ⱡꜟ◑כ⌐ ↕╣⁸ ⅜ ╡ ⅜╢⁹

⌐│ ─ ⌐ ↄ⌂╢ B ה ⁹ │

╟╡─  

─ HP ╟╡ 
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⌐╟╢ ─  

∕⇔≡⁸ ╩ ╡ ⅎ√ ⁸ ─ │⁸ ─ ╩╙∫≡

⌐ ∆╢⁹ ─ ╩ ℮↓≤⌐⌂╢⁹ ─ ⅜ ⇔⁸

⅜ ⇔⌐⌂∫≡⇔╕℮↓≤⅜ ╢⁹ 

─ ─ ⌐╙⁸↓─╟℮⌂ ≢ ⅜ ⌐

╣√ ⅜№╢⁹ ⅎ┌⁸ ─ ↕ ⅜⁸

╩ ╡ ⅎ√ ⌐╟∫≡ ─ ╩ ⇔ↄ ╦╣⁸∕╣⅜ ≢

⅜ ╣√─≢№╢⁹ 

⇔⅛╙⁸↓─ │⁸ ≤⇔≡ ╘≡ ⅜⌂↕╣⁸

─ ╩⅛↑≡ ⌐ ⇔√┌⅛╡─╙─≢№∫
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√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HP ╟╡ ─  

HP ╟╡ ─  
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⌐╟╢ ─  

─ │⁸ ─ ↕ ─ ⁸ ─ ⌐ ⇔≡

≤↕╣≡⅔╡⁸ ─◄Ⱡꜟ◑⁸│כ ─ ⌐ ⇔≡ ∆╢⅛╠⁸

↕ ─ ≢│⁸ №√╡ ─ ⅜ ⌐⅛⅛

╢↓≤⌐⌂╢ B ה ⁹↓─╟℮⌂ ╩╙√╠∆ │⁸

⅜ ─ ≤│ ⌂╡⁸ ⅜ ≢ ⇔ ∑╢ ╣≢№╢⅛╠∞⁹ 

─ ⌐⅔™≡│⁸ ─≤⅔╡⁸ ─ ⅜⌂↕╣√

─ ⅜⁸ ↕╣√∞↑≢⌂ↄ⁸ ≢ ─ ⅜ ↕╣√⁹

⁸ ⌐ ∆╢ ╩ ∆╢⁹ 

HP ╟╡ ↕╣√  



 

 

69 

 

₈ ╩ ∫√ │⁸ ─ ╩ ╢ ─ ╩

╖ ⇔√⁹ ─ ⅜ ⁸

≢ ⅛╠ ⇔⁸ ה ╡ ─₈ ₉─ ╩

⇔√ ⌐≈™≡⁸₈ ◐꜡≢ ─☺ꜗfiⱲ☺▼♇♩

─ ⅜№∫√₉≤ ⇔√⁹ 

─ ╡ ⌐ ⅛╠∑╡ ⇔√ │⁸ ה꜡◐ ⁹

│ ⌐ ↕ ⁸ ↕ ≢∕┘ⅎ⁸ ╩ ∫≡™√⁹⇔⅛⇔

⅛╠ ╢≤⁸ ─ │ ⌐╦√╡ ⅝ↄ ⇔⁸⅛╤℮

∂≡ ∫√ ⅜ ⌐ ™ ⌐ ∫≡™√⁹ ⌐ √ ⌐│⁸ ∫

√◖fi◒ꜞכ♩Ⱪ꜡♇◒⅜ ₁⌂ ╩ ™≡ ╣√ ╩↕╠⇔≡™√⁹ 

│⁸ ─ ⌐ ─ⱶכ♪ ⌐ √╢

─ ⌂◖fi◒ꜞכ♩ ╩ ╘⁸∕─ ⌐◖fi◒ꜞכ♩ ⅜ ↕╣⁸

⌐ ⇔√┌⅛╡∞∫√⁹ ⌐╟╢≤⁸

─ ⱴ◓♬♅ꜙכ♪ ─ ╣╛ ⌐ ⅎ╠

╣╢╟℮⌐ ↕╣⁸₈ ₉≤⇔≡◑Ⱡ☻ ⌐ ↕╣≡™√⁹ 

⌐№╢ ⌂ ⁸

╙ ⌐ ⇔⁸ ⇔≡™√⁹ │⁸₈ ≢

⇔√ ⌐ ™ ─ ⅜┬≈⅛╡⁸ ⌐ ⇔√ ⅜№╢⁹

╩│╢⅛⌐ ⅎ╢ ∞₉≤ ⇔√⁹ 

─ ™⌐№╢₈ ─ ₉─ ╙ ↄ⅜⌂⅞ ↕╣√⁹

─ ↕ ─ ◐꜡ │⁸ ╠

⅛╠ ╩ ╘≡₈ ─ ₉≤ ┌╣≡™√⅜⁸ │∕╣╩ ╡

ⅎ⁸ ╩─╖↓╖ ⅝⌂ ╩ ∫≡™√⁹ 

─ ╙ ⌐╦√╡ ⇔ↄ ⇔⁸ ─ ╩⅛

┬∫√ ⌐│ ╛ ₁⅜⁸⅜╣⅝≤ ⌐ ⅜∫≡™√⁹ 
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│⁸₈ ⌐ ╩ ╡ ∆ ⅜№╢₉≤ ╩⅛╪∞⁹

₉ 2011 3 21 03 07   

 

⇔√ ─  ☻כꜙ♬ 
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 ─  

  

   │⁸ ≤⇔≡⁸ ─ ╩ ⇔⁸T.P ─ ╩

⇔≡™╢⁹ 

₈ ⌐ ∆╢ ⌐≈™≡│⁸ ─ ↕

₡T.P. +10 15m₢⌐⁸ ≢─

T.P.+15m ╙ ⇔⁸ ─ ↕╩ T.P.+18m ≤™√⇔╕⇔√⁹ 

⌂⅔⁸ ⌐⅔↑╢ ⌐≈™≡│⁸ ה ה ─

─ ╩ ⇔⁸T.P. 8 ≤ ⇔≡⅔╡╕∆⁹ 

≤ ─ⱴ◓♬♅ꜙכ♪ 9─ ⅜ ⇔√ ─

⸗♦ꜟ╩ ⌐ ⇔ ⇔√ ⅛╠│⁸T.P. 10 ≤─ ╩

⇔√ ─  HP 

⇔√ ─ כꜙ♬ 

☻ 
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≡⅔╡╕∆⁹₉ ⱪ꜠☻ꜞꜞכ☻  

 ⇔⅛⇔⁸↓─ │⁸ ⇔⌂↑╣┌⌂╠⌂™ ⌐│⌂╪─ ⌐╙ √

⌂™≥↓╤⅛⁸╗⇔╤ ≢∆╠№╢⁹ ⁸ ∆╢10⁹ 

 ─ ↕  

⌂ ↕  

    ⅜ ╩ ⇔⁸ ╩ ⇔√─│⁸

≢№╡⁸ ♩ꜝⱨ─ ⸗♦ꜟ ─ ₈

₉≤™℮ ≢№╢ │ ↄ ↕╣≡™⌂™⁹

꞉ ₈ ₉≤™℮ ⌐⅔™≡⁸

╘≡™╢≤↓╤≢№╢ ה ⁹ 

    ⌐╟∫≡╙⁸ ⁸ ⅜ ╡⁸ │ ⌐

∆╢⁹ 

⌂∞╠⅛⌂ ⌐╟╢  

⅜ ─ │⁸ ⅛╠─ ↕⅜ №╢╦↑≢│⌂

ↄ⁸№ↄ╕≢ . ⌐ ⅞⌂™⁹ ⅛╠─ ∟ ⅜╡│

≢№╢⁹ 

 

 

 

 

 

 

 

 

                                            
10 ⌂⅔⁸ ⁸ ─≤⅔╡⁸ ⅜ ⇔√ │⁸ ⌐╟∫

≡ ↕╣╢ ╣⅜ ⌐№╡⁸↓╣⌐≈™≡│⅔∫≡ ⌐ ∆╢⁹ 

╟╡  
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╕√⁸ ⅜ ∆╢≤↓╤│⁸ ⅜₈ ₉≤ ∆╢≤↓

╤─⌂∞╠⅛⌐ ╡ ⅜∫√ ─ ─ ╟╡╙ ⌐ ⅜∫√≤↓

╤≢№╢⁹ 

 

⇔⅛╙⁸ │⁸ ─ ∟ ⌐ ╘≡ ⇔≡™

╢⁹ 

 

 

 

 

 

 

 

 

─ ╟╡  

 

⌂∞╠⅛⌐ ╡ ⅜∫√ HP ╟╡  

⌐ ∆╢ yahoo ╟╡  
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⁸ ≢ ═√≤⅔╡⁸ │⁸⌂∞╠⅛⌂ ⌐ ⇔≡│⁸

│∕─ ↕╩ ∟⌂⅜╠ ↑ ⅜∫≡™ↄ⅜⁸ ─ ⅛╠

⇔≡⁹↓─ ⅜ ─ ⌐╖╠╣╢≢№╤℮↓≤│╒╓ ≢

№╢⁹ 

⁸ ─ │⁸№ↄ╕≢ ↕⅜ . ≢№∫≡⁸

─ ∟ ⅜╡ │ ⌐ ⅞⌂™─≢№╢⅛╠⁸ ⅜ ⅛

╠ ─ ↕╩ ∫√╕╕ ╩ ⇔√ ⁸

─ ∟ ⅜╡⇔⅛⌂™ ╩ ⌐ ╡ ⅎ╢↓≤│ ╠⅛≢№

╢⁹ ⌐ ⅎ≡╙⁸ ╩ ╡ ⅎ≡⁸ ⌐ ⇔ ─ ↕

─ ⅜ ∆╢⁹ 

⌐│⁸ ⌐ │ ⌐ ∆╢↓≤≤⌂╢⅜⁸

⌐ ⇔√ ⌐ ◄Ⱡꜟ◑כ─ ◄Ⱡꜟ◑כ─ ╙ ↓╡⁸∕─

≢│ │↕╠⌐ ∆⁹ 

↓─ ⁸ ⌐⅔↑╢ ◄Ⱡꜟ◑כ─ ╩ ∆╣┌⁸ 

or
11

or × 12
or

13 14

≤⌂╡⁸ ⌐ ⇔ ─ ↕─ ⅜ ⌐ ⇔ ∑

                                            
11 ⌐ ≤─ ⌐╟∫≡∕─╕╕ ∆╢ ─  
12 ─ ∟ ⅜╡ ↕ ─ ◄Ⱡꜟ◑כ  
13 ⌐╟∫≡ ⅜ →╠╣╢ ↕ 
14 ─ ⅛╠─ ∟ ⅜╡ ↕⌐ ∂≡ ⅛ ─™∏╣⅛⅜ ↕╣

╢⁹ 

╩ ∆╢ HP─ ⌐  
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╢↓≤≤⌂╢⁹ 

╩ ⇔⌂™  

⅔⅔╟∕№╡ⅎ⌂™≤↓╤≢│№╢⅜⁸ ⌐⁸

⅜╕∫√ↄ⌂⅛∫√≤ ⇔√ ⌐⅔™≡╙⁸ ◄Ⱡꜟ◑כ─ ◄

Ⱡꜟ◑כ┼─ ⌐╟∫≡⁸ │⁸ᵑ╕∏⁸ ≢ ↕╣⁸

ᵒ ↑≡ ≢╙ ↕╣╢⁹ 

≤ ─ ≢ ↕╣╢↓≤≤⌂╢⅜⁸ ─ │

⇔≡™╢√╘⁸ ⌐ ⅎ╣┌⁸ ─ ⅛╠─ ∟ ⅜╡ ↕─

ᵑ ─ T.P ᵒ ─ T.P ─ T.P ⁸∆⌂╦∟

─ ↕ ⌐ ⇔⁸ ─ ◄Ⱡꜟ◑כ ⅜ ⅝╢↓≤⌐⌂

╡⁸ ⌐ ╩ ╡ ⅎ╢↓≤≤⌂╢⁹ ≢ ∆╣┌⁸ 

15
 × 16

 
17

 

≤⌂╡⁸ ⌐ ⇔ ─ ↕─ ⅜ ⌐ ⇔ ∑╢

↓≤≤⌂╢⁹ 

     

─ ⅛╠─  

     ⁸ ─≤⅔╡⁸ ─∆← ⌐│ ⅜

⇔≡™╢⁹ 

                                            
15 ⌐ ≤─ ⌐╟∫≡∕─╕╕ ∆╢ ─  
16 ─ ⅛╠─ ↕ ─ ◄Ⱡꜟ◑כ  
17 ─ ⅛╠─ ↕⌐╟∫≡⁸ ⅜ →╠╣╢  

╩ ╡ ⅎ╢ HP─ ⌐  
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     ↓─ ╩ ╛ ⌐╟∫≡ ⇔√ ⅜ ╢─≢№╢⅛

╠⁸ ⁸ ⅛╠─ ─ ⅜ ↕╣╢⁹ 

│⁸↓─ ⅛╠─ ─ ⌐ ⇔⁸ ╡ ╩ →⇔≡

⇔╟℮≤ ⇔≡™╢⅜⁸∕─ → │ . ⌐ ⅞⌂™⁹ 

 

     ⁸ │⁸ ⌐ ⅎ≡╙ . ╩ ╡ ⅎ╢ ⁸

ᵑ ⁸ᵒ ⌐╟╢ ⁸ᵓ ⁸ᵔ ◄Ⱡꜟ◑כ─ ◄

Ⱡꜟ◑כ┼─ ⁸⌐╟∫≡ ⅜ ∆╢─≢№╢⅛╠⁸

│⁸ ⅛╠╙ ⅜ ∆╢↓≤≤⌂╢⁹ 

⅛╠─  

│⁸ ─ ⌐№╢√╘⁸ ╩ ↑╢↓≤⅜≢⅝∏⁸

─ ─ ≤ ⌂╡⁸ ⁸ ⌐ ╩ ↑⁸↓─ ⅛╠

─ ♩fiⱠꜟ╩ ∫≡⁸ ╩ ⌐ ™≡™╢⁹ 

 

 

 

 

≤ ─ ╡ HP╟╡  
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⌐│⁸╕∏⁸↓─ ⁸∕⇔≡ ♩fiⱠꜟ ≢ ⅜

⌐ ⇔⁸ ⌐ ⅜ ⇔ ∑╢↓≤≤⌂╢⁹∕─ ⌐≈⅝⁸

⌐ ∆╢⁹ 

─ ─ ⌐≈™≡│⁸ ♩fiⱠꜟ╩ ∂≡ ╕≢

⅜ ⅛╣≡™╢√╘⁸Ɽ☻◌ꜟ─ ⌐╟╡ ─ ─ ⌐≈™≡

╙ ─ ≤╒╓ ⌐ √╣≡™╢⁹ 

─ ─ │⁸ ה ─ ⅜ ⅝™≤⅝≢╙⁸

☿fi♅ⱷכ♩ꜟ ⱴ▬♫☻ ☿fi♅ⱷכ♩ꜟ ≢№╢≤

↓╤ ⱱכⱶⱭכ☺ ╟╡⁹⁸ ─ │

↕ ⱷכ♩ꜟ √∞⇔ ┘ ≢№╢⁹ ─ │

∞⅜⁸ ─ T.P│ ≤ ⅎ╠╣╢√╘⁸ ╕≢

│ ╠ↄ ─ ⅜№╢≤ ⅎ╠╣⁸ ─ ⌐╟╡ ─

⅜ ⱷכ♩ꜟ ⇔≡╙ ≤⌂╢↓≤│⌂™≤╖╠╣╢18⁹ 

≤↓╤⅜⁸ ⌐│⁸ ⅜ ╘≡ ─ ™ ≢№╢↓≤⅛╠

⌐╦√╡ ↕⅜ ⇔√ ⅜ ∆╢↓≤⌐⌂╢√╘⁸

                                            
18 ⌂⅔ ─ ⌐│ ⌐╟╢ ─ ⌐╟╢

─ ─ ⌐≈⅝ ⱷכ♩ꜟ

☿fi♅ⱷכ♩ꜟ ⇔√ ⌐≈⅝ ⅛

╠ ⌐ ⇔ ⅜⌂↕╣≡™╢⁹ 

≤ ─ HP╟╡  
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─ ⌐│ ⌐╟╢ ─ ⅜ ╦╡⁸ ⁸

─ ╙ ─ ─ ⌐⅔↑╢ ≤ ⇔ↄ⌂

╤℮≤∆╢↓≤⌐╟╡ ⅜ ∆╢ ⁸ ─ ◄Ⱡꜟ◑כ⌐╟╢

╙ ╦╡⁸ ™ ⅜⅛⅛╢↓≤⌐⌂╢⁹╟∫≡⁸ ─

│ ⌐ ⇔ ⌐ ╣ ╢↓≤≤⌂╢⁹ 

 ─ ↕≢ ∆╢  

│⁸ŋ ╩ ⌐╦√∫≡ T.P

⁸ᵒ ╩ ⌐ T.P ⁸ᵓ

╩ T.P ─ ⌐ ╕╣√⁸ ─₈√╠™₉─╟℮⌂ ≤⌂

∫≡™╢⁹∆⌂╦∟⁸ ─ → ⅜⌂™─≢№╢⁹ 

⁸ ─ ≢│ ┼─ ─ ╩ ←↓≤│ ↄ

≢⅝⌂™⁹ │⁸ ╩ ⅎ╢ ↕≢ ⌐ ∆╢⁹⇔⅛╙⁸∕╣│

⅛╠∞↑≢⌂ↄ ⅛╠╙ ⇔ ∑╢≢№╤℮⁹ 

╕√⁸ ─ │⁸ ⌐⅔™≡╙╖╠╣√≤⅔

╡⁸ ⌐ ╢↓≤⅜ ™⁹ 

≥─╟℮⌂ ⅜ ∂╢⅛⁹ 

│⁸√╠™⅜ ≢ √↕╣╢╟℮⌐ ⇔√ ⌐╟∫≡

⇔⁸∕─ ↕│⁸√╠™─┤∟─ ↕⁸∆⌂╦∟ ⅜ ⅎ≡ ⇔√

─ ⅛╠─ ∟ ⅜╡ ≢№╢ ─ ↕19≢ ∆╢↓

≤≤⌂╢⁹₈ ₉─ ≢№╢⁹ 

 

 

 

 

 

                                            
19 ─ ─T.P│ ≤⌂╢⁹ 
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⌂⅔⁸ ─ │ ≢№╢√╘⁸ ⌐ ∫≡

∆╢ ─ ─ │ ≢№╢⁹↓╣⌐ ⇔⁸ ⅜

─ ≢⁸ ─ ⁸ / B ≢ ⇔ ∑

√ ⁸◦fiⱪꜟ⌐ ∆╢≤⁸↓─ ╩ √∆─⌐│╦∏⅛ ⇔

⅛⅛⅛╠⌂™⁹ 

 ≤  

─ ─  

   ⌐⅔™≡⁸ │⁸₈ ─ ↕╩ ⌂™⇔ T.P

⌂™⇔ ⌐ ╕╢≤ ⇔⁸↓╣╩ ⌐ ╩ ∂≡

™╢⅜⁸ T.P ₈ ╘ ₉─ ⌐│╒╓ ≢№╢⁹

™∏╣╙ ─ ⅜ ⇔√ ⁸ ╩ ↄ⁹ 

   ∆╢ ⌐ ⇔⁸≥─╟℮⌂ ╩≤∫≡╙ ≤⇔⅛™™╟℮⅜⌂™

─≢№╢⅜⁸ ⁸ ∆╢⁹ ∆╢⁹ 

⅛╠─  

    │⁸ ─ ⅛╠─ ╩ ←√╘⁸ ╩

⌐╟╡ ∆╢ HP─

⌐  
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⌐ ⇔⌂⅔⇔√≤™℮⁹ 

⇔⅛⇔⁸ ─ T.P│ T.P ⌐ ⅞⌂™√╘⁸T.P ─ ↕╕≢

⇔√ ⁸↓─ │ ≤⇔≡ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

    │⁸ ⅛╠─ ╩ ←√╘⌐ ╩ ⌐ ⇔√≤™℮⁹ 

⇔⅛⇔⁸ ↕╣╢ ♩ꜝⱨ─ ⌐│⁸ │

─ ⌐ ╦╣╢↓≤⅜ ↕╣≡⅔╡⁸ ╛ ⁸ ─ ⌐╟

╡⁸ ⅜ ╕╠⌂™↓≤│ ⌐ ⅎ╠╣╢⁹ 

╕√⁸ ⌐ ─ │⁸ᵑ │ ↕ ⁸

ᵒ │⁸ ↕ ⁸ ™∏╣╙ ─ ⌐╙

┬ ⌂╙─≢⁸ ≢⌂™≤∆╣┌ ∆╢─⌐ ≤ ╩ ∆╢↓

≤⅜ ↕╣╢⁹↓─╟℮⌂ ⌂ ╩⁸ ─ ⅜ ⇔≡™╢ ⌐

∆╢↓≤│ ≢№╢⁹╕√⁸ │⁸ ─ ≢

№∫≡⁸♩ꜝⱨ ⅜ ← ⌐№╢√╘⁸ ⅛╠ ⌐│ ⌐

↕╣╢ ⁸ ⁹⇔√⅜∫≡⁸ ⅜ ╕≢⌐

HP╟╡  
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∆╢ │ ╘≡ ⌂™⁹ 

 

 ↓─ ⌂ ⅜ ↕╣⌂™╕╕⁸ ⅜ ≢⁸⅛≈ ─

→≥↓╤─⌂™ ─ ⌐ ∆╣┌⁸ │∆═≡─

⌐⅔™≡ ≢ ↕╣╢↓≤≤⌂╢⁹ 

 ─ ─ ≤ⱷfi♥♫fi☻  

─  

╘≡ ⌂ ≢│№╢⅜⁸ ⌐⅔™≡│⁸ ⅜ ∏╢↓

≤╙ ⇔⁸ ╩ ⅎ⌂↑╣┌⌂╠⌂™↓≤│ ≢№╢⁹ 

─ ⁸ ≢№╢ ⌐ ↕╣√ ⁸

ↄ ⌐ ⅜ ∆╢⁹ ⁸ ⌐™╢ ─ ⅜ ∆╢

↓≤≤⌂∫≡⇔╕℮≢№╤℮⁹╕√⁸ ─≤⅔╡⁸ ┼─ ╙

─ HP╟╡  
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⅛╠ ╕╣⁸ ⌐╙ ─ ⅜ ↕╣╢↓≤⅛╠⁸

─ ⌐™≡│⁸ ≢ ⇔√╟℮⌂⁸ ≢─ ⅜

⇔≡⇔╕℮≢№╤℮⁹ ⅜ ⌂™ ≢№╢⅜ ⁸ ─≤⅔╡⁸

∆═≡⅜ ≢ √↕╣╢ ╣╙№╢⁹ 

 

 

─  

╩ ╣┌ ╠⅛⌂≤⅔╡⁸ ⌐│ ₁⌂

⅜ ∂⁸∕╣⌐ ─ ⅜⁸ ╩╙∫≡ ⇔⌂↑╣┌⌂

╠⌂™⁹∕─≤⅝⁸ ─ ⅜ ⌐ ⇔≡™√≤⇔√╠⁸ ⅜ ─

╩ ℮─≢№╤℮⅛⁹∕─≤⅝⌐│⁸ ─ ▪◒☿☻╙ ↕

╣≡™╢≢№╤℮⅛╠⁸ ⅛╠─ ⌂≥ ≢⅝⌂™↓≤│ ℮╕≢╙

⌂™⁹ 

⌐ ⌐ ╕╣⁸ ⌂ ╩ ╘╢↓≤⅜≢⅝⁸ ⅜

⌐ ⅝ ∫√ ⁸№╢™│ ─ ⌐ ⇔√ ⅜™√≤

⇔√ ≢№∫≡╙⁸ ⇔√ ⌐▪◒☿☻∆╢ │⌂™⁹ ─

≢ ∆╢ ⌐  
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│ ∂╠╣⁸ ≢ ↑╢↓≤∆╠ ≢№╢⁹ 

⌐⅔™≡│⁸ ⌐ ∆╢▪◒◦♦fi♩ ⁸ ≤™

℮ ≢ⱷꜟ♩☻ꜟכ⌐╕≢ ∫≡™╢⁹ ⇔√ ⅜ ⌂ ╩ ↑

╢⌂≥⅔╟∕ ≢№╢⅜⁸↕╠⌐⁸ ≢│⁸ ╩ ∆╢

√╘─⌂╪╠⅛─ ╩ ∏╢√╘⌐ ≠ↄ↓≤∆╠≢⅝⌂™ ⅜

∆╢─≢№╢⁹ 

 ≤─  

│⁸ ⌐ ⇔√ ⌐╟╢ ╩ ⌐⁸ ⌐⅔

↑╢ ╩ ∂≡™╢⅜⁸ ⌐ ∆╢ ≤ ⌐

⇔√ │ ≢│⌂™⁹ ⌐ ∆╢ ╛ ─ ™│⁸

─∕╣╩ ⅝ↄ ←╙─≤⌂╢↓≤│⁸∆≢⌐ ↕╣╢≤↓╤≢№

╢⁹ 

↕╠⌐⁸ │⁸ ⌐⅔↑╢ ⌐⅔™≡│ ₁ ∂⌂⅛∫√

╩ ⇔≡™╢⅜⁸ ⅜ ╩ ╢ ⌐⅔™≡│⁸

≢ ∂⌂⅛∫√ ⁸√≤ⅎ┌ ⅜ ⌐ ↕╣≡ ⌐

⇔ ╩ ↕∑╢≤™∫√ ⅜ ∆╢ ╙№╢⁹ 

⅜ ≢ ∂√ ⌐╟╢ ╩ ≤⇔≡⁸ ≢│

∂↕∑⌂™≤™℮↓≤╩ ∂√≤⇔≡╙⁸ ≢ ⅜ ⅝⌂™ ╩

∂√↓≤⌐│⌂╠⌂™─≢№╢⁹ 

  

─ ─ │⁸

≢⁸₈ │↓╣╕≢ ╡ ⇔ ⇔⁸ ⅜ ™╙─╩

⇔ ╢ ה ╩ ≤⇔≡⅝√⁹ │≢⅝╢⅛⅞╡ ─ ╛

⌐╟╢ ─ ╩ ╘⁸№╠╝╢ ╩ ⇔≡ ה ╩

∆═⅝∞₉≤⇔√⁹╕√⁸ ה ה ─ ⌐≈™≡⁸₈ ⌐

∆╢ ∞↑⅜ ─ ╩╙√╠∆≤│ ╠⌂™₉≤⇔⁸₈ ≢
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╙☻כ◔√⇔ ⇔≡ ⅎ╩ ╘╢╟℮₉ ╘≡™╢⁹ 

∫≡⁸ ─ ╩ ∆╢⌐│⁸ ≢─ ה ╩

⇔⌂↑╣┌⌂╠⌂™⁹ ⌐≈™≡ ⅎ┌⁸ ≢╙ ─

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

∕─╟℮⌂ ╩ ⇔√ ⁸ ─ ╘≡™╢ │ ⌐

⇔™⁹ │⁸ ∆∆╘≡™╢ ─ ─ ╩

∟⌐ ⇔⁸∕─ ╩ ╖ ─ ⌂ ─ ─√╘⌐

℮═⅝≢№╢⁹∕╣↓∕⅜ ⌐ ╘╠╣╢ ה ≢№╢⁹ 

 

  

 ⌐ ╢ ─ ─ ─  

│⁸╙≤╙≤⁸ ≤ ⅜№∫√≤↓╤╩⁸

↓╤⅛╠ ╡ ╩⇔≡ ↕╣√ ≢№∫≡⁸ ™ ⌐

⅜ ↕╣╢ ⌂≥─ ⌐ ⇔≡⁸ ╩ ↕

∑╢ ⅜ ⌐ ™ ≢№╢⁹╕√⁸ ≢╙ ⌐ ⅜ ↕

╣≡™╢⁹ ⁸ ∆╢⁹  

─  

₈ ₉ ─ │⁸ ⌐ ↕╣√

╙─≢№╡⁸ │⁸↓─ ─℮∟⁸ ∞↑╩ ⇔√╙─

≢№╢⁹ 
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│⁸ ⌐ ⌐™─⅜╦ ⁸ ⌐ ⅔↕⅜╦ ≤™

℮ ≈─ ⌐ ╕╣⁸ ⌐ ╩ ╗ ≢№╢⁹ 

─ │⁸ ⌐ ∫≡⁸ ⁸

─ ⅜ ↕╣⁸ ≤ ≤─ ⌐│⁸↓─ ⅜

∆╢⁹ 

↓─ ─ ⌐│⁸ ─ ⅛╠ ⅛╣√ ╩ ↑╢ ⅜

⌐ ≈∏≈ ⇔≡™╢⁹ 

↓─ │⁸ ≢ ⇔√ ─ ╩ ∆╢

√╘⌐ ™╠╣╢ ╩ √╘≡⅔ↄ ≢№╡⁸↓↓⅛╠⁸ ⁸∕╣

ⱦfiכ♃─╣∙ ⌐№╢ ⌐ ⅜ ─ ╩ ∂≡ ⅛╣

╢ ≤⌂∫≡™╢⁹ 
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─ ⱦfiכ♃≥ │⁸ ⅛╠ ╕≢⁸∕

╣∙╣ ⅛╠ ╪≢⅔╡⁸∕─ ⅝│⁸ ≢⌂ↄ⁸ ≤ │⁸⅔

╟∕ ─ ╩ ⅝⁸ ≤ │⅔╟∕ ╩ ™≡ ↕╣≡™

╢⁹ 

ⱦfiכ♃≥ ─ ≈ ─ │⁸ ⌐╟╣┌

≢№╢⁹ 

ⱦfiכ♃≥ │⁸∕╣∙╣ ⌐ ╩ ∫≡ ↕╣≡⅔

╡⁸↓─ ─ ⌐ ⌂≥─ ⅜ ↕╣≡™╢⁹ 

─  

│⁸ ─₈ ₉ ─

─ ≤ ─∕╣∙╣ ⌐ ╕╣√ ⁸∆⌂╦∟

╩ ⇔≡ ⇔√╙─≢№╢⁹ 

 

  ─  
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▪ ─ ≤ ─  

╕∏⁸ ≤ ≤⌐ ╕╣√ ─ ⌐⁸

─ ⌐│№∫√ ─ ⅜ ↄ⌂∫√

⅜⁸ ─ ⌐│⌂™⁹ 

⌐│⁸ ⅛╠ mm╒≥ ╣√ ⌐⁸ ⅛

╠ ⌐ ∆╢ ↕⌂ ⅜⁸ ≈№╢⅜⁸↓╣╠│⁸ ≢│ ⅎ

∑≡™╢⁹ 

╠ↄ│⁸↓─ ╩ ∫≡⁸ ⌐ ╩ ⌐ ⇔√╙─≤

ⅎ╠╣╢⁹ 

▬ ─  

↕╠⌐⁸ ≤ ╩⁸ ⌐№╢ ⅜

─ ─╙─ ╩ ≤⇔≡ ⌡ ╦∑╢≤⁸

│ ( ) ─ ╟╡╙⁸ ─ ≢  

⌐ ╩ ⅎ≡™╢⁹ 

cm│⁸ ─ ─ ⁸ ─ ≢

№╢⁹ 

∕╣∞↑≢│⌂ↄ⁸ ─ │⁸ ─

≢│ ⌐ ⅛∫≡╒╓ ⌐ ╣≡™╢─⌐ ⇔⁸ ( )

─ ─ ╣│⁸ ⌐ ⅛∫≡ ╣≡™╢⁹ ( ) ─

≢│⁸ │⁸ ─ ╩ ⇔≡™√─≢№╢⁹∕⇔

≡⁸∕─ │⁸ ≢ ↕╣√ ⅔╟┘

─∆← ╩ ╣≡™╢⁹ 

│⁸ ⌐╖╣┌⁸ ⌐ ─ ≢ ↑ ⅎ╠╣≡™╢

─≢№╢⁹ 
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► ─ ╡  

⅔╟┘ ⱦfiכ♃─ ─ ⅜∟╞℮≥⁸

╩ ∆ ⌐ ∫≡™╢⁹ 

─ ≢ ↕╣╢ ≢│⁸↓─№√╡⅛╠ ⅜ ╕

∫≡⅔╡⁸ ⌐ ⅛∫≡⌂∞╠⅛⌐ ⅜ ⅜∫≡™ↄ ≤⌂∫

≡⁸ ⌐ ⱦfiכ♃⁸≢─╢™≡⇔ ╟╡╙ ⌐ ⌐№╢

─ │⁸ ╟╡ ⌐ ⅜ ™⁹ 

≢│⁸ ⅔╟┘ ─ ─ │

≤ ╠╣╢─≢⁸↓─ │⁸ ↓╤⅛╠ ╕≢⌐ ╦╣√

⌂ ─ ⌐╟∫≡ ╡ ⅜⌂↕╣≡™╢↓≤╩ ⇔≡™

╢⁹ 

↓─ ╡ │⁸ ≤ ╩ ═≡╖╢≤⁸ ⅛╠

⌐⅛↑≡─ ─∆═≡≤⁸ ─ ─ ≢╙⁸

mm⁸∆⌂╦∟ ╒≥─ ⌐╦√╡⁸ ⌂ ╡ ≢№╢⁹ 

◄ ─ ╡  

⅔╟┘ ─ │⁸ ⌐№╠╦↕╣√

⅛╠ mm╒≥ ╣√ ⌐№╢ ⅛╠ ⌐ ∆╢

↕⌂ ─ ⌐№╡⁸↓╣╠─ ─ ⌐№╢ ─ ≤ ╦∑ ⅎ╢

≤⁸↓╣╠─ ↕⌂ ╩ ╡ ╡⁸ ─ ⌐ ⇔≡

↕╣√╙─≤ ⅎ╠╣╢⁹ ⁸↓╣╠─ ─ ⌐№╢ ╛⁸∕

─ │⁸∆═≡⁸ ╡ ⅜⌂↕╣√ ─ ⌐№╢⁹ 

○ ─  

↓─╒⅛⁸ ≤ ╩ ⌡ ╦∑╢≤⁸ ─

│⁸ ⌐ ⇔⁸⅛≈≡─ ─ ⅜ ⇔≡™╢↓≤⅜╦

⅛╢⁹ 

⇔√ │⁸ ─ ⅜╙∫≤╙ ↄ⁸
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mm⁸ ⌐⇔≡ ⌐ ∆╢⁹╙∫≤╙ ⅜ ™≤ ╘╠╣╢

│⁸ ─ ─ ╩ ⌐ ⅛∫≡ ⇔√ ≤ ⅜

╦╢№√╡≢⁸ mm⁸ ⌐⇔≡ ↄ╠™≢№╢⁹ 

─  

│⁸ ≤⁸ ─ ─ ⌐

↕╣√ ─ ₈ ₉ ─ ╩

⇔√╙─≢№╢⁹ 

 

 

─ │⁸ ⌐ ╦╣≡™╢

─≢⁸↓╣│↓─ ╩ ╢↓≤ ─ ≢№╢⁹ 
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▪ ™─ ╡  

─ │⁸∆≢⌐ ≤╒╓ ∂ ⌐ ⅎ╠╣≡⅔╡⁸

⌐ ⌐ ∫≡ ╒≥─ ╡ ⅜⌂↕╣≡™╢⁹ 

▬ ─  

─ ─ ─ ⌐ ∫≡⁸ ⅜ ↕╣≡⅔╡⁸↓─

⅜ ─ ─ ╩ ╣≡ ∆╢ ─ ⌐│⁸ ⅜ ∆╢⁹ 

↓─ ─∆← ⌐│ ⅜ ∆╢⁹↓─ ─ ⁸ ⁸ ⌐│⁸

─ ⅜ ↕╣≡⅔╡⁸↓─№√╡─ │ ≢№╢↓

≤╩ ∆⁹ 

► ≈─  

≢│⁸↓─№√╡│⁸ ≢№╢⁹ 

⌐ ↕╣√ ⅛╠ mm╒≥ ╣√ ⌐⁸

⅛╠ ⌐ ∆╢ ↕⌂ ≈─ │⁸↓─ ≢│⁸╕∞ ⇔

≡™╢⁹↓─ ─№╢ ≤⁸ ™─ ─ ╡ ─ ≤─ │⁸

⌐⌂∫≡⅔╡⁸ │ ╣ ≢№╢⁹ 

─  

│⁸ ≤⁸ ≤─ ─ ⌐

↕╣√ ─ ₈ ₉ ⌐│⁸ ⇔√

│ ≢№╡⁸ │ ≢№╢≤ ↕

╣≡™╢⁹⌂⅔⁸₈ ₉≤™℮ⱷ⸗─ │ ⁹ ─

╩ ⇔√╙─≢№╢⁹ 
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▪ ≈─ ─ ≤ ─  

╩⁸ ≤ ═≡╖╢≤⁸ ⅛╠ mm╒≥─

⌐ ⇔≡™√ ≈─ ↕⌂ ⅜№╢ │╙℮ ⌐ ⇔⌂™⁹

⅜ ╡ ╠╣⁸ ⌐ ═╣┌⌂∞╠⅛⌂ ⅜ ⅝⁸ ─№∫√

─ ⌐ √⌐ ⌐ ∆╢ ⅜ ↕╣≡™╢⁹ 

∕─ ⁸ ⌐│ ⇔√ ╛ ╙ ⇔≡™╢⁹ 

▬  

─ ≢ ╣√ ™─ ─ ↄ⌂∫√

≤⁸∕─ ╩⌂⇔≡™╢ ─ ⌐№∫√ ─ │⁸ ≢

│ ⅜ ╣ ≢№∫√╙─⅜⁸ ⌐⌂∫≡™╢⁹ 

⌐ ∆╢╕≤╘ 

│⁸╙≤╙≤⁸ ≢№∫√≤↓╤╩ ╘ ≡≡ ─

╩ ⌐ →⇔≡ ⇔√ ≤⁸ ⌐ ⇔√ ╩ ∫≡ ⇔
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√ ≢№╢⁹ 

╕√⁸ ─ ⌐│⁸ ↓╤╕≢

⅜ ⇔≡⅔╡⁸ ─ │⁸↓─ ─ ╩ ╘ ≡

√⌐ ↕╣√ ⅛╠⌂∫≡™╢⁹ ─ ─ ─ │ ─

⅔╟┘ ─ ⌐№∫√⁹ 

↕╠⌐∕─ │⁸ ≢№∫√ ╩ ╘ ≡≡ ↕╣√ ≢№╢⁹ 

↓╣╠─ │⁸ ↓╤⌐⌂↕╣≡™╢⁹ 

 ─ ⌐╟╢ ─ ™  

⌐⅔↑╢  

⌂ ⌐ ╦╣√ ⁸ ™─ ╘ ≡ ≢│⁸

⅜ ⅝╢↓≤⅜ ╠╣≡™╢⁹ 

│⁸╙≤╙≤ ╩ ╗ ⌂ ⅜⁸ ─ ╣⌐╟∫≡

↕╣╢ ⁸∕╣╕≢ ⇔≡™⌂⅛∫√ ╩ ⇔⁸ ⇔√

╟╡╙ ™ ⁸√≤ⅎ┌ ─Ɽ▬ⱪ ╩⇔≡™╢ ╩ ⇔ →

√╡⁸№╢™│ ™ ╩ ↕∑√╡⁸№╢™│ ⇔√ ⅜

⌐ ⅝ ⇔≡ↄ╢ ≢№╢⁹ 

 

↕╠⌐│⁸₈ ₉≤ ┌╣╢⁸╟╡ ⌂ ⅜ ∂╢↓≤⅜№╢⁹

↓ ╣ │ ⁸ ─ 1 ≈ ≢ ⁸

http://ja.wikipedia.org/wiki/%E5%82%BE%E6%96%9C ╛ ─№╢

≢ ⅜ ⅝√ ⌐™╦╝╢ ⌐ ⇔√ ⅜ ⌐

∆╢ ≢№╢⁹ ⌐│ ⅝ↄ ↑≡ ≈─♃▬ⱪ⅜№╢⁹ 

▪ ╝╢™ ♃▬ⱪ 

1≈│⁸ ⅜ ─╝╢™ ⌐⌂∫≡⅔╡⁸ ⌐│

⅜ ∆╢╙─≢№╢⁹↓─ ⁸ ⅜ ⌐ ∫≡ ∆╢

↓≤≤⌂╢⁹ 

http://ja.wikipedia.org/wiki/%E5%82%BE%E6%96%9C
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▬ ♃▬ⱪ 

╙℮1≈│⁸ ⌂≥⌐ ╠╣╢♃▬ⱪ≢⁸ ─ ╣⅔╟┘ ─

≢ ⌂≥⅜ ∆╢↓≤≢⁸ ─ ⅜ ╩ ⅝ ↓∆╙

─≢№╢⁹ 

 

⅜ ⇔√ ⁸ ⌐ ⌂ ╩ ⅎ╢⁹ ⅎ┌⁸

≢№╣┌⁸ ⅜ ∆╢↓≤⌐╟╡ │ ⅛╠ ⌐∑╪

╛ →─ ╩ ↑╢↓≤≤⌂╢⁹↓─ ⅛╠─ ⅜ ─ ╩ ⇔⁸

─∑╪ ╩ ↓∆⁹↓─√╘⁸ │ ╩ ⅎ╢ ⅜≢

⅝⌂ↄ⌂╡⁸ ⌐╟∫≡│ ─ ⌂≥╩ ⅝ ↓∆↓≤⌐≈⌂⅜∫

≡™ↄ⁹ ─ ⌐│⁸ ⅜ ∆╣┌⁸ ─ ⅜ ≤

⌂╡⁸ ⌂ ⅜ ∏╢↓≤≤⌂╢⁹ 

─ ה ה ⌐╟╢  

┘ │⁸╙≤╙≤ ≢№∫√≤↓╤╩ ╘ ≡√

╙─≢№╡⁸ ⅛╠ ─ ─ │ ≢№∫√ ╩

╘ ≡√╙─≢№╢⁹ │⁸ ⅜ ⇔√⁸ ─

≢№╢⅜⁸ ⌐ ⌐ ∆╢ ⌐ ╢╕≢⁸╒≤

╪≥⅜ ≤⌂∫≡™╢⁹ 

⇔√⅜∫≡⁸ ⌂ ⌐╟∫≡⁸↓─ ─ ⅜ ∆╢

│ ™⁹ 

╕√⁸ │⁸ ╘ ≡╩⇔√ ≢⁸ ⌐ ⅛∫≡ ╛⅛⌂

╩ ™≡⅔╡⁸ ╩ ↓⇔⁸ ⌐ ⅛∫≡ ⅜ ⇔⁸

⌂∞╣ ╗╟℮⌂ ⅜ ⅝╢ ⅜№╢⁹ 

 

http://ja.wikipedia.org/wiki/%E3%81%9B%E3%82%93%E6%96%AD
http://ja.wikipedia.org/wiki/%E3%81%9B%E3%82%93%E6%96%AD
http://ja.wikipedia.org/wiki/%E6%9B%B2%E3%81%92%E3%83%A2%E3%83%BC%E3%83%A1%E3%83%B3%E3%83%88
http://ja.wikipedia.org/wiki/%E8%80%90%E5%8A%9B
http://ja.wikipedia.org/wiki/%E6%9D%AD%E5%9F%BA%E7%A4%8E
http://ja.wikipedia.org/wiki/%E8%BB%A2%E5%80%92
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 ─  
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 ─ ⌐╟╢ ─  

⌐⅔↑╢  

⌐ ⅜ ↕╣√ ≢│⁸ √⌂ ⅜ ⇔√ ⌐₈

₉∆╢↓≤⅜ ╠╣≡™╢ ₈ ─ ⱴ♇ⱪ Ί ₉

⁹ 

∕⇔≡⁸ ─ ⁸

⌐⅔™≡⁸ ↄ─ ⅜ ↕╣≡™╢⁹ │⁸ ─

⌐⅔↑╢ ─ ≢№╢⁹ 

 

    ╣⅜ ∂⁸ ⁸ ⅜ ⇔™  

          ↄ─ ≤ ─ ≢ ⅜ ╠╣⁸ ⌂⇔─

≤⌂╢  

        ─ ⅜ ╣⇔⁸ ⇔ↄ ┘√⇔≤⌂╢

 

          ╣⁸ ↄ ⁸  

          ╣ ⌐№╡⁸ ≈≠ↄ ﬞ  

       ≢ ╣⁸ ∆╢ 

        ╣⌐≤╙⌂℮ ⁸ ≢╖╠╣╢ 

 

↕╠⌐⁸₈ ─≤↓╤⌐⁸ ↕ ─ ╣⅜

≢⅝√₉₈ ─ ₉ ≤─ ╙╖╠╣╢⁹ 

│ ╙ ⌂ↄ⁸ ╙╕┌╠≢№∫√≢№╤℮ ─ ≢⁸

₈ ₉╩ ™⁸₈ ⌂⇔─ ₉≤⌂╢╒≥─ ⇔™ ⅜ ↕╣

≡™╢─≢№╢⁹ 

╕√⁸ │⁸ ⌐⅔↑╢ ╩

⌐ ≤⇔ ╪∞╙─≢№╢⅜⁸ ╩ ╗╟℮⌐ ⅜ ⅝≡™
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╢⁹↓─ ≢ ⅜ ⌂─│⁸∕↓≢ ⅜ ⅝⌂⅛∫√─≢│

⌂ↄ⁸ │ ─≤⅔╡⁸₈ ⁸ ⁸ ⁸ ╣ ₉ ≢№∫≡⁸ ⌐

↕╣≡™⌂⅛∫√ ≢№∫√⅛╠⌐ ⅞⌂™≤ ↕╣╢⁹ ה

⅛╠╖≡⁸ ≤ ⁸ ⌐ⱪ꜠כ♩ ⅜ ⇔√ ⌐│⁸

─ ╙⁸ ∆╢ ⅜ ╘≡ ™⁹ 

 

 

 

 

 ⅜ ⌐ ⅎ╢  

⌐⅔™≡│⁸ ≤⁸ ⌐ ∏╢ ╛

ⱦfiכ♃─ ⱦfiכ♃ ⁸ ⁸ ⁸ ⱳfiⱪ⌂≥

╩ ⁸ ≤ ─ ╛ ╡ ⇔╩ ℮

⅜ ⁸ ⁸ ⁸ ─ ╡ ⅜ ⇔≡

 ₈ ₈ ─ ⱴ♇

ⱪ₉ ╟╡  
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™╢⁹↓─℮∟⁸ │ ⌐ ╩ ⇔≡™╢⅜⁸∕╣

ⱦfiכ♃─ ╛ │ ⅜ ∂√ ⁸ ⌂ ⅜ ∂╢⁹ 

⇔√⅜∫≡⁸ ⅜ ∆╣┌⁸∕╣∙╣─ ↔≤ ⇔⁸

╩ ∫≡™╢ ╩ ∆╢ ╩ ╘≤∆╢ ⅜

⇔⁸ ⅜ ⌂ ╩ ↕∑╢ ╣⅜ ╘≡ ™╙─≢№╢⁹ 

╕√⁸ │ ╘≡ ™ ≢№╡⁸ ╡─ ≢ ╘╠╣≡ ─

⌐ ↕╣≡™╢─≢№╢⅛╠⁸∕─ ∞↑⅜ ⇔⁸

∆╢↓≤⌐╟∫≡⁸ ╙ ↄ⌂≥─ ⅜ ∆╢ ╣⅜№

╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

↕╠⌐⁸ ⌂≥─

≤™℮ ⱦfiכ♃⁸│ ─ ⌐

∆╢ ─ ⌂ ≢№╢⅜⁸↓↓╩ ⇔≡ ⌐ ↕╣╢

 ≢ ⌐ ∂√  
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│⁸ ╩ ∆╢√╘⌐ ∆╢╙─≢№∫≡⁸↓╣│ ─

⌐⅔↑╢ ≢╙ ⌐ ↕╣╢⁹ 

↓╣╠─ ─ │⁸ ╩ ╘ ≡√ ─ ⌐№╡⁸

⌐╟∫≡⁸ ─Ɽ▬ⱪ≢№╣┌⁸ ⇔⁸ ⇔√ ╟╡

╙ ™╙─│ ∆╢ ⅜ ™⁹∕℮⌂╣┌⁸ ╛⁸↓╣

≤ ⱦfiכ♃ ╩ ┬ ⌂≥│ ↕╣≡⁸ ╩ ℮

≤⌂╢⁹ⱷꜟ♩♄►fi⁸ ─ ≢№╢⁹ 

╕√⁸ ─ ⌐╙⁸↓─ │⁸ ⅝⌂ ╩ ⅎ╢⅔∕╣⅜

™⁹ ⌐ ─ ↄ╕≢ ╩ ┌⇔≡╙⁸ ─ ⅜ ≢

╣ ™≡│⁸ ╙ ↄ⌂≥─ ╩ ↑╢ ╣⅜№╢⁹ 

 ─  

─ │⁸ ⌐ ⅜╕≤╘√

⅛╠⁸ ─ ╩ ∆ ≢№╢⁹ 

↓─ ⌐╟∫≡╙⁸ │⁸╒≤╪≥⌐╦√∫≡ ─ ╣

⅜ ≤↕╣≡™╢⁹ 

⇔⅛⇔⁸ ⅜ ⁸ ≢№∫√≤™℮ ⁸ ⌐⅔™≡ ⌐

↕╣√ ⇔™ ⅛╠∆╣┌⁸↓─ ╙ ⅎ╘⌐ ⅞╢≤ ↕╣

╢⁹ 
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≤↓╣⌐╟∫≡ ↕╣√ ─

╩╖╢≤⅝⁸ ⌐⅔↑╢ ─№╡ │ ╠⅛≢№╢⁹₈

⅜ ⌐ ⌂╠┌⁸ ─ ⁸≈╕╡ ⌂╠

─ ⌐ ⅎ≡╙╠℮⁹↕╠⌐⁸╒╪─╦∏⅛⌂ ╙ ↕╣

⌂™≤™℮ ⌂╠⁸ ─ ⁸≈╕╡ ⌂╠☻ⱴ♩ꜝ ─

⌐ ⅎ≡╙╠℮↓≤⌐⌂╢∞╤℮⁹₉ ₈ ⌐

╢₉ ה ה ⁹ 

⌐≤╠╦╣⌂™ ⌂ ≤⇔≡│⁸ ─ ≢№╤℮⁹ 

∕⇔≡⁸ │⁸ ╩ ≤≤╠ⅎ√ ⸗♦ꜟ⌐⅔

™≡↕ⅎ⁸ ⌐╟∫≡│⁸ ─ ─

 ≢ ╩  
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⌐ ↕╣╢ ⅜№╢⁹ ⁸ │⁸∕╣⌐ ⅎ╢↓≤│≢⅝⌂™⁹ 

╕⇔≡╛⁸ ─₈ ♩ꜝⱨ─ ⸗♦ꜟ ₉─

┘ ≢

↕╣≡™╢ ⁸№╢™│ⱪ꜠כ♩ ≢ ⇔℮╢ ⌐

⇔≡│⁸ ─ ⇔⅛ √⌂™≢№╤℮⁹ 

─ ⁸ ─ ─ ⅛╠╖√≤⅝⁸ ⅜ ≤↕╣╢

═⅝│ ╠⅛≢№╢⁹ 
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 ⅛╠╖√  

  ─ ⌂ ABWR─ ─  

  ABWR ─  

─  

⌐≈™≡│⁸ ⅛╠ ⅜ Markз ─

BWR ≤⌂∫≡™╢─⌐ ⇔⁸ │

Advanced Boiling Water Reactor = ABWR ≤⌂∫≡™╢⁹ 

≤⇔≡ ─ ≢ ─№╢╙─≤⇔≡│⁸

─╒⅛⁸ ┘

┘ ⅜ →╠╣╢⁹ 

⌐⅔™≡│⁸ ─ ≤ ⇔

₁─ ─ ה ⅜ ╦╣≡™╢⅜⁸ ⌂ ה ≤⇔≡

│⁸ 

ᵑ ⌐▬fi♃כ♫ꜟⱳfiⱪ╩ ⇔≡™╢↓≤ 

ᵒ ╩ ⅎ√ ╩ ⇔≡™╢↓≤ 

ᵓ ⌐≈⅝ ≤ ─ ◖fi◒ꜞכ♩

RCCV ≤⌂∫≡™╢↓≤ 

─ ⅜№→╠╣╢⁹ 

∕↓≢⁸ ⌐≡╕∏ ─ ─ ╩ ⇔√ ⁸

≢∕╣∙╣─ ─ ⌐≈⅝ ∆╢⁹ 

ⱳfiⱪ ▬fi♃כ♫ꜟⱳfiⱪ ─  

─ ≤⇔≡⁸ ⌐⁸ ─

≢│ ─ ⌐ ↑╠╣≡™√ ⱳfiⱪ╩

≤⇔≡™╢ ⅜ →╠╣╢⁹ 
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http://www.jpower.co.jp/bs/field/gensiryoku/project/aspect/adoption/abwr/

index.html  

⌐≈⅝⁸ ⱱכⱶⱭכ☺ URL ╟╡ ⁹⌂⅔⁸

⌐≈™≡│⁸ ╩  

 

ⱱכⱶⱭ⁸┌╣╟⌐☺כ ╩ ∆╢↓≤

─ⱷꜞ♇♩≤⇔≡│⁸ ⌐ ⅜╢

⅜ ↄ⌂╡⁸ ─ ≢╙ ⅜ ∑∏ⱪꜝfi♩─

⅜ ⇔≡™╢╒⅛⁸ ─ ─ ↑╢ ╩ ≢⅝

╢≤─ ⅜↕╣≡™╢⁹ 

 

─ ─ ≈ ≤⇔≡│⁸ ╩ ↕∑╢

≤⇔≡⁸ ─ ⌐ ⅎ⁸ ⌂ ╩ ⅎ√

╩ ⇔≡™╢↓≤⅜ →╠╣╢⁹ 

http://www.jpower.co.jp/bs/field/gensiryoku/project/aspect/adoption/abwr/index.html
http://www.jpower.co.jp/bs/field/gensiryoku/project/aspect/adoption/abwr/index.html
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http://www.jpower.co.jp/bs/field/gensiryoku/project/aspect/adoption/abwr/

index.html  

http://www.jpower.co.jp/bs/field/gensiryoku/project/aspect/adoption/abwr/index.html
http://www.jpower.co.jp/bs/field/gensiryoku/project/aspect/adoption/abwr/index.html
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http://www.jpower.co.jp/bs/field/gensiryoku/project/aspect/adoption/crd/index.html  

⌐≈⅝⁸ HP URL ╟╡ ⁹  

 

ⱱכⱶⱭ⁸┌╣╟⌐☺כ │

─ ה ─ ╩ ≢ ™⁸ (☻◒ꜝⱶ)│

≤ ⁸ ⌐╟╡ ℮ ≢№╢≤─ ⅜⌂↕╣≡⅔╡⁸∕─ⱷꜞ

♇♩≤⇔≡│⁸ ─ ⌐╟╡ ⅜ ⇔⁸ ─

⌐╟╡ ⅜ ⇔≡™╢ ≤─ ⅜⌂↕╣≡™╢⁹ 

◖fi◒ꜞכ♩ ─ ⌐≈™≡ 

─ ≈ ─ ≤⇔≡⁸ ─

≢│ ─ (PCV)╩ ⇔≡™√─⌐ ⇔⁸

≢│ ◖fi◒ꜞכ♩ (Reinforced Concrete 

http://www.jpower.co.jp/bs/field/gensiryoku/project/aspect/adoption/crd/index.html
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Containment  Vessel = RCCV)╩ ⇔≡™╢↓≤⅜ →╠╣╢⁹ 

 

β │Mark -и ─BWR≢№╢ ⁸ │Mark -з ⁹ 

http://www.jpower.co.jp/bs/field/gensiryoku/project/aspect/adoption/abwr/index.html  

HP URL ╟╡ ⁹  

 

ⱱכⱶⱭ⁸┌╣╟⌐☺כ ◖fi◒ꜞכ♩

≤∆╢↓≤─ⱷꜞ♇♩≤⇔≡⁸ ─ ⅜ ↄ⌂╡

⅜ ∆╢↓≤ ┘ ⅜ ≢⅝╢↓≤ ⅜ ↕╣≡™╢⁹ 

  ⱳfiⱪ─  

─ ה ─ ↕ ⌐▬fiⱭꜝכ  

ⱳfiⱪ╩ ≤∆╢ ▬fi♃

ⱳfiⱪꜟ♫כ ≤⇔√ ⁸▬fiⱭꜝכ ♩ⱨꜗ◦ה ┘♦▫

ⱨꜙכ◙כ ⌐≈™≡│ ⌐ ⇔≡™╢√╘⁸

∕─ │╙∟╤╪─↓≤⁸ ⅜ ╘≡ ≢№╢≤™℮

⅜№╢⁹ 

⌐⅔™≡│⁸ ─≤⅔╡

http://www.jpower.co.jp/bs/field/gensiryoku/project/aspect/adoption/abwr/index.html
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⌐ ⇔√ ─ ⌐≈⅝ ⅜ ╦╣≡™╢⅜⁸

ה ─ ─

─ 20⌐╟∫≡╙⁸ ⱳfiⱪ⌐≈™≡

◓fi◦כ◔כ♃כ⸗⁸│ ⌐≈™≡│ ⅜⌂↕╣≡™╢╙──

─ ≢ ╕╣√ ⁸ ≢│▬fiⱭꜝכ╛♦▫ⱨꜙכ◙כ

⌐≈™≡│ ⅜≢⅝≡™⌂™ ≢№╢⁹ 

   

http://www.toshiba.co.jp/nuclearenergy/jigyounaiyou/abwr/sdeta05/sdeta05

.htm ⌐≈⅝ HP URL ╟╡ ⁹ ⌐≈⅝

╟╡  

 

╕√⁸ ≤ ─ ≢№╢ ─ ≈≤⇔≡⁸

                                            
20 http://www.nsr.go.jp/archive/nisa/oshirase/2012/09/240914 - 2- 3.pdf  

http://www.toshiba.co.jp/nuclearenergy/jigyounaiyou/abwr/sdeta05/sdeta05.htm
http://www.toshiba.co.jp/nuclearenergy/jigyounaiyou/abwr/sdeta05/sdeta05.htm
http://www.nsr.go.jp/archive/nisa/oshirase/2012/09/240914-2-3.pdf
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⅜№╢⁹ ⌐⅔™≡│⁸

─ ⱴ◓♬♅ꜙכ♪ ⌐

╟╢ ─√╘⁸ ה ─ ⌐ ≠⅝

╩ ⇔≡™╢⅜21⁸ ⱳfiⱪ⸗כ◔כ♃כ◦fi◓─

⌐≈™≡│⁸ №╢ ⱳfiⱪ─℮∟ ⌐≈⅝⁸ⱨ

□▬Ᵽכ◖☻כⱪ⌐╟╢ ⅜⌂↕╣√⌐≤≥╕∫≡™╢⁹ 

⌐ ╠∑┌⁸ ─ ─ ≈≢№╢

▬fi♃כ♫ꜟⱳfiⱪ ⌐╟╢ ⱳfiⱪ⌐≈™≡│⁸∕

─ ─ ה │ ╘≡ ™≤™╦↨╢╩ ⌂™⁹ 

▬fiⱭꜝהכⱵ◘▬  ꜟ

ⱳfiⱪ╩ ⌐ ∆╢ ≤⌂∫√

⁸▬fiⱭꜝהכ◦ꜗⱨ♩ ┘♦▫ⱨꜙ⁸│≡™≈⌐כ◙כ

⌐ ⇔≡™╢ ⁸ ⅛╠─ ⅝ ⅝ ≢⇔⅛ ≢⅝⌂™

≤⌂∫≡™╢⁹ 

⌐▬fiⱭꜝכ ⅜ ╣ ≢ ⇔√ ⁸

ⱳfiⱪ⌐╟╡ ⅎ╠╣╢ ה ⌐╟╡▬fiⱭꜝכ│ ≢

⌐ ↕╣╢↓≤⌐⌂╢⅜⁸⅛⅛╢ ⅜ ⇔√ ⁸▬fiⱭꜝכ─

⌐╟╡ ⌐⅔™≡ ─ ╛ ─ ⌂≥

⌂ ⅜ ∆╢ ⅜ ™⁹ ⌐⅔™≡⁸ ⌐╟╢ ⅜

╩ ∆╢↓≤╩₈Ⱶ◘▬ꜟ₉≤ ⅎ╢⅜⁸ ─ ⅜╟╡ ⌂

╩╙∫≡ ⅝℮╢─≢№╢⁹ 

─◓fi◦כ◔כ♃כ⸗ ─  

─ ≈≢№╢ ⌐

≈™≡│⁸₈ ⌐ ∆╢ ₉─ ₈

₉ ⌐ ℮ ⅜ ↕╣≡™╢⁹ 

                                            
21 http://www.tepco.co.jp/cc/direct/08071401 - j.html  

http://www.tepco.co.jp/cc/direct/08071401-j.html
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⅛⅛╢ ─ ⌐⅔™≡│⁸ ⱳfiⱪ⸗כ♃כ

⌐◓fi◦כ◔ ⇔℮╢ ─ ⅜ MPa ≢№╢─⌐

⇔ │ MPa ≢№╡⁸ ⌐ ⇔≡⇔╕∫≡™╢

URL ⁹ 

─ ⌐ ╠∑┌⁸ ⌐⅔↑╢

ⱳfiⱪ│⁸ ─ ⌐ ⇔≡╙ ⌐ ⌐ ⇔™≤™ⅎ

╢⁹ 

  ─  

≤↓╣⌐ ∆╢ ─  

─ ≈ ─ ≤⇔≡⁸ ⌐⅔™≡⁸

─ ⌐ ⅎ ⌂ ╩ ⅎ√

Fine  Motion  Control  Rod Drivemechanism  = FMCRD ╩

⇔≡™╢ ⅜ →╠╣╢⁹ 

⌐⅔™≡│ ⅜ ⇔≡™╢╙──⁸

≢ ─ ⌐ ∂≡ ╙ ⇔≡™╢≤™℮ ⅜№╢⁹ 

⌐⅔↑╢  

─ ≈≢№╢ ⌐⅔™

≡│⁸ ─ ≢№∫√

↓╤⁸ ─ⱪꜝfi♩ ─

─ ╩ ∫≡™√≤↓╤⁸ №╢ ⌐≈

⅝ ≡ ≢№╢═⅝≤↓╤⅜⁸ ─ ⌐≈⅝ ⅝ ⅝ ⌐

☻♥♇ⱪ ☻♥♇ⱪ ⇔≡™√≤™℮ ⅜ ⇔≡

™╢22⁹ 

⅝ ↑ ⌐≈™≡│⁸ ⌐⅔™≡

ה ─ ⌐ ─♃כ♦⅝≠ ↨╪╛ ⌂ ─ ⅜⌂™⅛

                                            
22 http://ww w.tepco.co.jp/cc/press/07033001 - j.html ⌐⅔↑╢ ─  

http://www.tepco.co.jp/cc/press/07033001-j.html
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─ ┘ ⅜⌂↕╣√↓≤⅛╠ ⇔≡™╢⁹ 

  ◖fi◒ꜞכ♩ ─  

─ ⅜ ◘ⱪ꜠♇◦ꜛfiה♅▼fiⱣכ ╩ ╗

╩ ⅜ ⅎ╢ ≤⌂∫≡™╢─⌐ ⇔⁸ ⌐⅔

™≡│⁸ ≤ ─ ◖fi◒ꜞכ♩ ꜝ

▬♫ ≤⌂∫≡™╢⁹ 

⅛⅛╢ ─ ≤⇔≡⁸ ◖fi◒ꜞכ♩ │ ⅜⌂™√╘

ꜝ▬♫╩ ⇔√ ≤⌂∫≡™╢╙──⁸ ꜝ▬♫│№ↄ╕≢

╩ ≈√╘⌐ ↕╣≡™╢⌐ ⅞∏⁸∕─ ↕╙ mm ⌐╙ √⌂™╙

─≢№╢⅛╠ ⁹⁸ ה ─ ╛ ⌐╟∫≡ ∆╢

⅜ ⅎ╠╣╢⁹ 

╕√⁸ ה ╛↓╣⌐╟∫≡ ⅝ ↓↕╣√ ⌐╟∫≡

─ ⅜ⱷꜟ♩☻ꜟכ╩⅔↓⇔√ ⌐│⁸ ─ ⅜

≤⌂∫≡⅔╡ ─ ™ ⌐ ⇔≡™╢↓

≤⅛╠⁸ ⇔√ ─ ─ ╛♦Ⱪꜞ─ ─ ⌐╟∫≡│

╩ ⇔⁸╙∫≤╙ ╣╢═⅝ ╩ ⅝ ↓∆ ⅜ ─

⌐ ⇔≡ ™⁹ ≤│⁸ ⌐ ─ ⅜ ⌐

╙ ∆╢↓≤⌐╟∫≡ ↓╢╙─≢№╡⁸ ⌂ ╩ ≈⁹ 

 

http://www.hitachi -hgne.co.jp/nuclear/product/abwr/ safe/f_container/index.html  

◖fi◒ꜞכ♩ ─ HP ╟╡  
























































