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国語科研究発表

2016.10.15

╖─ ⌐⅔↑╢ ─
₈כ ₉─ כ

１．問題の所在

⌐ →╠╣≡™╢╟℮⌐⁸₈ ה ≢ ™ ┘(▪◒♥▫Ⱪכꜝה♬

fi◓)─ ⅛╠─ ─ ₉⅜ ↕╣≡™╢⅜⁸↓─ ─₈ ™ ┘₉≤│

⌐≥─╟℮⌂╙─≢№╤℮⅛⁹ ─ ≢ ╕≢─ ⁸₈

₉⌐ ∆╢₈ ⌐ ⅎ╢ ₉╩ ⌐≈↑↕∑╢↓≤╩ ⇔≡ ─ ≢ ∫≡

⅝√─│⁸₈♥◐☻♩─ ה ה ╩ ┘≈↑≡ ⇔⁸ ─ ⁸

≢─ ⁸ ─ ╩ ┘≈↑≡ ⅎ╢₉≤™℮↓≤≢№∫√⅜⁸↓─₈ ┘≈↑

≡ ⅎ╢₉↓≤⌐╟∫≡ ╠╣╢₈ ™ ┘₉≤™℮╙─╙∕─ ≈≢№╢≤ ⅎ╢⁹

₈ ה ≢ ™ ┘(▪◒♥▫Ⱪכꜝה♬fi◓)₉╩ ∆ ─ ≢ ╖─

╩↕∑≡™≡ ∂╢─⅜⁸ ─ ┘│ ╕∫≡™╢─⅛≤™℮ ≢№╢⁹√≤

ⅎ┌₈ ₉╩ ≢ ℮ ⁸ ⌐≈™≡ ⅎ↕∑╢↓≤⅜ ™⁹ ⅜ ≈─

⌐⇔╓╢↓≤│ ⌂ ⌐│⌂╠⌂™≤ ⅎ⁸ ╖─ ╩ ℮⁹∕↓≢ │

≤│ ℮ ╖╩ ╢↓≤⌐│⌂╢⅜⁸∕─ ₁⌂ ╖╩∆═≡ ╘╢ ≢⁸│√⇔≡

┘⅜ ╕∫≡™╢≤™ⅎ╢─⅛≤™℮↓≤≢№╢⁹

⌂ ╩ ⅛⇔⌂⅜╠ ┘╩ ╘╢⌐│⁸₈ ₉─ ≢│ ⌐

─≥─╟℮⌂ ⅝⅛↑⅜ ⌂─⅛⁹♥◐☻♩─ ╩ ┘≈↑╢↓≤⁸₈ ₉≤

∆╢↓≤⁸ ⅛╠ ↕╣√ ╖╩ ↕∑╢↓≤ ⌐╟∫≡ ╠╣╢₈ ™ ┘₉

≤™℮╙─⌐ ⇔≡ ⅎ≡™⅝√™⁹

２．授業の実際

学年・組 и ( )

教材 ₈ ₉ (ₐ ₑ )

₈ ₉(ₐ 44 ₑ ╢
│╢⁸╘ ╘ ╘™ (╘ ╘⁪╘╘ ╘╘ ╘

↕╣ ≤≢№╣╢↕∑₉╩ ╘ Ⱪ⌐╘ ™ ╖ │⅜↕╣ ≤ⅎ│ ⅜№╢√√℮≤∫≈╘ ↕╣
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学習過程 ( 9.5 )

₈ ₉─ ( )

ᵑ ╩ ╪≢⁸ ─ ╩╕≤╘╢⁹

ᵒ ╩ ╪≢⁸ ⌐≈™≡⅔↕ⅎ⁸ ⌐ ∫√ ─ ─ ╩

╖ ╢⁹

ᵓ ╩ ╪≢⁸ ≤⌂∫√ ─ ─ ╩ ╖ ╢⁹

ᵔ ╩ ╪≢⁸ ─ ┼─ ╖↔≤╩⅔↕ⅎ⁸ ─ ⌐≈™≡

⅜ ∂√₈≥↓⅛ ↑╢≤↓╤₉⌐≈™≡⁸≥─╟℮⌂╙─⅛ ⅎ╢⁹ ─

─ ⌐№╠╦╣√ ╩ ╖ ╢⁹

ᵕ ╩ ╪≢⁸ │ ≤⌂∫√ ╩≥─╟℮⌐ ∫≡™╢⅛⁸ ╖

╢⁹

ᵖ ╩ ╪≢⁸ ─ ∫√₈↓─↓≤─╒℮╩ ⌐⅔ ™∆═⅝∞∫√

─∞₉⌐≈™≡ ⅎ╢⁹₈ ⌐ ↄ ╩ ∫√ ₉⌐≈™≡ ⅎ╢⁹

₈ ₉≤₈ ₉─ ₒ ₓ( )

≢╕≤╘√ ╩ ∟ ╡⁸₈ ₉≢ ⅜ ⅎ√⅛∫√↓≤╩ ⌐

⅛╣≡ ⅎ╢⁹(₈ ₉≤─ ╩ ⌐∆╢⁹)( )

⅛╠ ↕╣√꜠☺ꜙⱷₒ ₓ╩ ╖⁸ ↔≤⌐ ≢ ─ ⌐ כ◌

♪╩ ∆⁹o ₓ ↑√ ⌐ ⇔≡ ≢ ⇔ ™⁸ ≢ ∆╢⁹o

ₓ( )

₈ ₉≢ ⅜ ⅎ√⅛∫√↓≤╩╕≤╘╢⁹↓─√┘─ ⌐≈™≡

╩ ↄ⁹(0.5 )

≢─╛╡≤╡│⁸ ─╟℮⌂╙─≢№╢⁹

ủ ⅜↓─ ≢ ↓℮≤⇔√╙─│ ⅛⁹

Ừ ∕℮ ⅎ╢

Ἑ

Ἒ ⅎ

１班

ủ ─ ─№╡ ≤

Ừ ה │ ⌐ ═≡ ─ ⅎ╛ ⅜ ⇔ↄ ⅛╣≡™╢⁹

ה ─ ↕( ⌂ ה ⌂ )⅜ ↄ⌂╡⁸∕╣⅜ ≢ ⌐⌂∫

√≤↕╣≡™╢⁹

ќ ╩ ⇔⌐ ∫≡ ↕╣⌂™⁹ ─ ⅜ ™⁹ ⅛⅜ ↑≡™

╢ ⁹ ⌐ ⅛∫≡ ⅎ╢ ⁹

Ἑ ≤│ ⌐ ⅛⁹
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Ἒ ─╟℮⌐ ⌂ ⁸ ⌂ │™↑⌂™≤™℮↓≤≢∆⁹

Ἑ₈ ─ ─№╡ ₉≤│ ⌐ ⌂─⅛⁹

Ἒ ─╟℮⌐ ╩ ╢√╘⌐ ≤─ ╩ ≈≤™℮↓≤╩∑∏⌐⁸

≤ ⅝№™⁸ ─ ⌂ ⌐ ∟ ≈≤™℮↓≤⁹

２班

ủ ─ ⌐⅔™≡─ ↕⁹ │ ⇔╙ ─ ⌐ ╩ ∫≡™╢⁹

Ừ ₈ה ₉ > њќ ₈ ₉ >

ה ≢ ⌐

ה ⌐ ↑≡™╢≤↓╤ќ ⁹ │ ↄ ∆╢⁹

Ἑ₈ ⌐⅔™≡─ ↕₉≤│ ⅛⁹

Ἒ ⌂ ≤ ⌂ ⌐≤╠╦╣≡ ∆╢↓≤╩ ∫√↓≤⁹

╟╡ ⌐ ⅝╩⅔ↄ↓≤⁹

Ἑ ⌐ ↑≡™╢≤↓╤≤ │≥℮ ⇔≡™╢─⅛⁹

Ἒ ⌐ ↑≡™╢≤↓╤ ╠⇔↕≤ ⅎ╕⇔√⁹

３班

ủ ─ (─ )⅜⁸ ↄ≡╙╤™√╘⌐⁸∕╣╩ ⇔⅛┌℮√╘⌐⁸

≢ ⌂ ╩℮╗≤™℮↓≤⁹

Ừ ≤ ═≡ ⌂ ™│⁸ ─ ≤ ™⅜ ─ ⅛╠ ≤™

℮ ≢ ╠╣≡™╢↓≤⁹╕√⁸ ╙כ♃◒ꜝꜗ◐─ ⌐ ═≡ ─

⅜ ≢ ╠⇔ↄ ⅛╣≡™╢↓≤⅛╠⁸ ⅜ ╠╩ ⌡ ╦∑╛∆™╟℮

⌐ ⅜ ⇔√╟℮⌐ ⅎ╢⁹

Ἑ ≤™℮─│ ─≥↓⅛╠╦⅛╢─⅛⁹

Ἒ ₈ ╩ ⇔╘⁸ ╩ ≈↑₉─ ⅛╠ ╖≤╣╢≤ ™╕∆⁹

Ἑ ─ │≥℮™℮≤↓╤⅜ ⌂─⅛⁹

Ἒ ─ ╛ ⅜ ≤™℮╟╡│⁸ ─ ─ ⅜( ≢─

⅜)⁸ ≤│ ∫≡⁸ ℮™℮⧵כ№₈╙⌐ ∫₉כ╢⅛╦כ⌡╟╢™

≡⌂╡╛∆™ ⅝ ⅜↕╣≡╢⅛⌂∫≡⁹

４班

ủ ⱪꜝ▬♪⅜ ↄ ⅜ ≈⅝√ↄ⌂™ ⌐ ≤─ ╩ ≈↓≤│ ↄ⌂™⁹

╩№→√™─⌂╠┌ ⇔╟℮⁹

Ừ ↓─ ≢ │ⱪꜝ▬♪⅜ ↄ ≈ↄ↓≤╩ ╣√ ⁸ ≤ ╦╠∏ ⌐

⌐⌂∫≡⇔╕℮⁹ │ ⌂─∞⁹

Ἑ ⅜ ⌂─│╦⅛╢⅜⁸∕↓⅛╠≥℮ ⅎ╣┌™™─⅛⁹ⱪꜝ▬♪⅜

™─│⇔╞℮⅜⌂™⁹

Ἒ ─ ╩ ∑∏⁸ ╩⅔↓√╠⌂™╟℮⌐∆╢⁹

Ἑ ≈ ⌐≈™≡─ ⅜⌂™╟℮⌐ ⅎ╢─≢ ⅎ≡ↄ∞↕™⁹
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Ἒ ⅜⌂ↄ≡╙⁸ ⇔⁸ ∆╣┌⁸ ╩№→╢↓≤⅜≢⅝╢⅛╠⁹

５班

ủ ─ ─℮∟⌐№╢╙─╩ ⅎ╠╣⌂™ ↕≤ ⁹

Ừ ќה ≢│ ─↓≤╩ ⌐ ⇔≡™╢⁹

ה ≢│ ─ ─√╘⌐ ╩ ╘≡™╢⁹

ה ≢│ ⅝ ⇔╗∞↑≢⌂ↄ⁸ ⌐ ─ ╩ ∫≡™╢⁹

ќה │ ┘ ⌐≈™√ ⁸ ╩ ≈↑╠╣≡™╢⁹

ה ⅜ ⌐ ∫≡™╢⁹

ה ⌐ ⌐⌂∫√↓≤╩ fi⅜◌♇♩↕╣≡™╢⁹כ◦╢

Ἑ ─ ⌐№╢╙─∫≡ ≢∆⅛⁹

Ἒ ─ ╛ⱪꜝ▬♪⌂≥⁸ ─ ⌐│ ↕∏⁸№╕╡ ╙⇔≡™⌂™⅜⁸

⌐ ─ ⌐ ∫≡™╢≥╤≥╤≤⇔√ ─↓≤≢∆⁹

Ἑ ₈ ₉⅜ ≡⅝√─│⌂−⅛⁹₈ ↕₉≤₈ ₉≤─≈⌂⅜╡╩ ⌐

⇔≡╒⇔™⁹

Ἒ ⅜ ≤ ╦╢↓≤╙∑∏⁸└√∆╠ ╩ ╤℮≤⇔≡™√≤↓╤╛⁸

─ ╩ ⌐ ╠↕╣⌂™╕╕ ╦∫√≤™℮ ≢∆⁹( ╠ ╪∞↓≤≢

│№╡╕∆⅜⁹) ⅜ ↄ⁸╙∫≤ ⇔≡™⅛⌂ↄ≡│⌂╠⌂™≤™℮↓≤╩

≢⅝⌂™⅜╝ⅎ⌐ ≤⌂╡⁸ ≤⇔≡ ⌐⌂╢─∞≤ ™╕∆⁹

Ἑ ⌂−⁸ ⌐ ⌐⌂∫√↓≤╩ ⅜≥↓╢™≡╣↕♩♇◌╩fiכ◦╢ ⌐⌂╢

─⅛⁹

Ἒ ⌐≤∫≡ ⁸ ≥╙≤™℮─│ ⌐ ╣╠╣⌂™ ≢№╢⅜⁸ │∕

─ ≢№╢ ⌐ ⇔≡│ ╙ ∫≡™⌂™─≢№╢⁹∕─ ╩ ╣╢ↄ╠™

⌐⌂∫≡™╢∫≡ ∂⁹

６班

ủ ⅛№╛╕∟╩⅔⅛⇔≡⇔╕∫≡╙⁸≥╣∞↑ ↄ ─⅔╤⅛↕⌐ ≠™≡

╘╠╣╢⅛≢⁸∕─ ─ ⅜ ⇔│╟ↄ⌂╢╖√™⌂ ⁹

Ừ כ ⌐⌂∫√ ≢⁸ ─№╛╕∟⌐ ≠™≡⁸ ─ ╟╡ ⌐ ─

כ⁹╢™≡⇔╩ ─∕─ ⅜ ⅛╣≡™╢⁹

כ ⌐⌂∫≡╙⁸ ─№╛╕∟⌐│ ≠⅛∏⌐⁸ ─↓≤╩ ─↓≤

╟╡╙ ⇔≡™╢⁹ ─∕─ ⌐≈™≡│┤╣≡™⌂™⁹

Ἑ №╛╕∟⌐ ↄ ≠™√₈ ₉≢╙ ─╕╕⌂─⌐⁸⌂−⁸ │╟ↄ

⌂∫≡™╢≤™ⅎ╢─⅛⁹

Ἒ ─∕─ ⅜ ⅛╣≡™╢─≢⁸ ⅜ ╦╣√⁸≈╕╡⁸ ─ ∑≢

№╢≤ ⅎ√⁹

７班

₃ ⌂ ≤ ⌂ ╩ ≡⁸ ∆╢↓≤≢⇔⅛ ╩ ↄ↓≤│
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≢⅝∏⁸∕─↓≤⌐ ™℮∟⅛╠ ↄ↓≤⅜ ∞⁹

Ừ │ ⌐⌂∫≡⅛╠∕─↓≤⌐ ⅝⁸ ™╩ ⅎ╢↓≤╙≢⅝⌂ↄ⌂∫√─

≢⁸ ↄ ─ ⌐ ⅝ ╘≡™⅛⌂↑╣┌⌂╠⌂™⁹

Ἑ ─╒℮≢│∕╣╩ ↄ─⌐ ∞∫√─⅛⁹

Ἒ ≢│ ⅜ ⌂™─≢ ╒≥ ≢│⌂™≤ ™╕∆⁹

Ἑ ⇔≡╕∆⅛

Ἒ ∆╢─╩ ╣≡╕⇔√⁹

８班

ủ ≤│ ≤ ╦╢↓≤≢ ∆╢╙─∞≤™℮↓≤⁹

Ừ │ ≤ ╦╢↓≤╩ ↑√⅜ ⌐⁸ ⌂ ≤ ⌂ ╩ ≡╢↓

≤≤⌂╡⁸ ─ ≤ ╡ ≡≡⇔╕∫√⅛╠⁹ ⁹

Ἑ ≤ ╦╢↓≤╩ ↑√⅛╠ ⌂ ≤ ⌂ ⅜ ╕╣√─≢│⌂ↄ

⁸ ⌂ ≤ ⌐╟∫≡ ≤ ╦╢↓≤╩↕↑√─≢│⌂™⅛⁹

Ἒ ⅛⌐⁹≢╙ ╦∫≡⌂™↓≤⅜↓∂╠∑√─≢│Ν≤ ∫√⅛╠≢∆⁹

Ἑ ⅜ ∆╢─⅛⁹≥╪⌂┤℮⌐ ∆╢─⅛⁹

Ἒ Ν∕℮ ∫≡™╕∆⁹

９班

ủ ה ─ ≤⇔≡─ ≤

ה ─

ה ( )─ ─ ↕

Ừ ה ⌐⌂∫≡╙⌂⅔ ╦╠⌂™ ⁹њ

ה ≢№╢≤⅝⌐ ₁≤ ╩ ╡ ⇔≡™√⌐╙⅛⅛╦╠∏⁸ ⌐⌂∫≡╙

⌂⅔ ⇔⌂⅛∫√ ⌐ ⇔≈≠↑√⅛╠

ה ╟╡ ─ ╛ ⌐ ⅝╩ ™≡ ⅛╣≡™╢⅛╠⁹

Ἑ ─ ╩ ↄ↓≤≢ │ ⌐ ╩ ⅎ╟℮≤⇔≡™╕∆⅛⁹

Ἒ ╦√⇔√∟│⁸ ─ ─ ↕∞≤ ⅎ╕⇔√⁹

Ἑ ─ ↕≤│ ⌐≥℮™℮↓≤⅛

Ἒ ─ ⌐│ ╩ ╡ ⇔ ↑⁸ ⌐⌂∫≡╙⌂⅔ ╘⅝╣⌂™╒≥─ ┼─

╩ ≈ ─≥℮⇔╟℮╙⌂↕⅜ ─ ↕≢№╢≤ ⅎ╕⇔√⁹╕√↓↓≢─

₈ ₉≤│ ≢│≥℮∆╢↓≤╙≢⅝⌂™ ─ ⅝≤⇔≡ ⅎ≡™╕∆⁹

Ἑ ≢⅝⌂™

Ἒ ≢ ⇔≡™╢ ⌂─≢⁸↓─ │ ∆╢─⅜ ≢⌂™≤ ⅎ╕

⇔√⁹╟∫≡↓─╟℮⌂ ⌐⌂╡╕⇔√⁹

１０班

ủ ╟╡ ╩ ╪∂√ ╩∆╢↓≤≢⁸ ─ ╛⁸∕─ ™

╩ ↓℮≤⇔√⁹
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Ừ ה ─ ⅜ ™⁹

ה ╟╡╙ │╟╡ⱴ▬♫☻ ⌂( ⌂) ⁹

ה ≤⌂∫√ │⁸ ─ ⌐╟╢╙─⁹

Ἑ ≤⌂∫√ ─≤↓╤≢⁸ ⌐ ─ ∞↑⅜ ⌂─∞╤℮⅛⁹(

≤⅛Ν)

Ἒ ⌐ ⅜ ≤ ⅎ√─≢⁸ ∞↑≤│ ∫≡⌂™≢∆⁹ ⅛╠ ╖ ╣

╢↓≤ │ ⅛≢⌂™─≢ ⇔╕∑╪≢⇔√⁹

Ἑ ╟╡╙ │ⱴ▬♫☻ ⌐⌂∫≡™╢≤™℮─│⁸≥↓⅛╠ ⅛╢⅛⁹

Ἒ ⅜ ─ ⌐≈™≡ ∫≡™╢≤↓╤≢∆⁹

１１班

ủ ה ─ ⅜ ⅎ≡™╢ ↕⁹

≡∫╟⌐╣⧵⁸√╕ה ⅜ ↕╣≡™ↄ≤™℮↓≤⁹

ה ⅜№∫≡╙ ╩⅔↓√∫≡│⌂╠⌂™⁹

Ừ │ ⌂ ≤ ⌂ ⌐╟∫≡ ╠≤─ ╩ ∟⁸ ╩⅔↓√

╡⁸ ⌐⌂∫√⅜⁸ ╟╡│╢⅛⌐ ⅜⌂™╙─√∟│└√∆╠ ⇔≡⁸

₁√╢ ⌐⌂∫√≤™℮ ⅜№∫√⅛╠⁹

Ἑ ─ ⅜ ⅎ≡™╢ ↕≤│≥℮™℮↓≤⅛⁹

Ἒ ∕╣∙╣∞⅜ ≢™℮≤⁸ ⌂ ≤ ⌂ ⁹

Ἑ ₈ ₉∫≡™℮─│⁸ ≤ ╦╢ ⁸ ≤ ╩ ≡╢ ∫≡™℮

≢⇔╞℮⅛⁹ ⅜ ⇔≡™⌂™╖√™⌐ ™≡№╢↑≥⁸√┬╪ ≤⅛

∕╣⌂╡⌐ ⇔≡╢│∏⌂╪∞╤℮⌂№≤ ™╕⇔√⁹

Ἒ ╒╪≤≢∆⌡⁹↔╘╪⌂↕™⁹≥℮╛∫≡ ™√╠™™≢∆⅛

１２班

ủ ─ ─ ─ ↕

Ừ ⌐│ ⌐│⌂™⁸ ⁸ ⌐≈™≡─ ⅜ ⅝ ⅎ╠╣≡⅔

╡⁸╕√ ╟╡╙ ╩ ⇔√≤↓╤⌐ ─ ↕⅜ ╣≡™╢⁹ ≢│ ⌐

≈™≡ │ ⇔≡™╢⅜⁸ ≢│ ⌐│≥↓⅛ ↑√≤↓╤⅜№╢≤

⅛╣≡™╢─≢⁸ ⌂≥─ ─ ↕⌐╟∫≡ ⅜↕╕√→╠╣√≤ ⅎ╠

╣╢⅛╠⁹

Ἑ ─ њ≥℮™℮ ≢∆⅛⁹

Ἒ ─ ⁸ ≤─ ⁹

⌐ ≢ ∫√₈↓─√┘─ (₈ ₉≤─ ⅛╠₈ ₉≢

⅜ ⅎ√⅛∫√↓≤╩ ∆╢)╩⇔≡╦⅛∫√↓≤⁸ ∫√↓≤⁸ ™√↓≤₉

≤⇔≡⁸ ⅜ ™√╙─╩™ↄ≈⅛ →╢⁹
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ה ─ ≢│ ≡≡₈ ₉─ ╩ ⇔√≈╙╡∞∫√↑╣≥⁸ ⌐

⇔╟℮≤∆╢≤ ⇔⅛∫√⁹ ≤ ╩ ∆╢↓≤│⁸ ─ ╩ ╢

⌐╙⌂╢⇔⁸ ─ ⅎ╩ ∆╢√╘⌐╙ ™≤ ⅛∫√⁹ ─ ≢ ⇔ ™⌂

⅜╠ ╩ ℮╟╡╙ ⌐⇔≡ ∆╢ ⅜ ⇔™≤ ∂√⁹( )

ה √∟─ ⅜№╕╡ ⅎ╠╣≡™⌂⅛∫√↓≤⌐ ™√⁹₈ ₉│ ─

⅜ ⅝√⅛∫√─≢│⌂ↄ⁸ ─ ⅛╠ ⌐ ↄ ↑≤ ∫≡™╢─∞

≤ ⅛∫√⁹( )

ה ⅜ ⇔ↄ≡ ╖╕⇔√⁹ ─ ╩⇔∫⅛╡ ∫≡™⌂™≤⁸ ⌐ ⅎ≠

╠™≤ ∫√⇔⁸ ∫≡™≡╙ ─ ⅎ ⅜ ℮ ⌐ ╩ ⅎ╢⌐│ ╪⌂

─ ™ ╩⇔⌂⅝╚™↑⌂™⌂≤ ™╕⇔√⁹( )

ה ─ ≢ ⅛∫≡™╢≤ ∫≡™≡╙⁸ ⅛∫≡™⌂™↓≤⅜№╢⁹ ─

⌐ ∆╢ ≤ ─ ⌐⁸™ↄ≈⅛ ⅜№╢⁹ ⅛╣╢≤ ╢╙╪≢∆⌡⁹

( )

ה │₈ ₉≢ ⅝√⅛∫√↓≤│⁸ ─ ─℮∟⌐№╢╙─╩ ⅎ╠╣⌂

™ ↕≤ ∞≤ ∫√⁹⌂−⌂╠₈ ₉≢│ ⅜ ─ ─√╘⌐ ╩

⇔√╡⁸ ─ ╩ ⌐ ∫≡™╢⅛╠∞⁹ ≤ ╩ ╠⇔ ╦∑≡╖≡

╙⁸ ⅜ ─ ⌂╠ ∂╟℮⌂↓≤╩⇔≡⇔╕℮∞╤℮⌂≤ ∫√⁹( )

ה ∆╢╕≢│⁸ ╩ ⅝√⅛∫√─⅛⌂≤⇔⅛ ∫≡™⌂⅛∫√─≢⁸ ∆

╢↓≤≢ ⅎ╩╟╡ ╘⁸ ─ ╙ ™≈ↄ↓≤⅜≢⅝≡ ⅛∫√≢∆⁹( )

ה ⅛╠⁸ √∟─ ⅎ⌐≈™≡ ↕╣╢↓≤⌐╟∫≡⁸ ╕≢ ⅛⌂⅛∫

√ ⌐ ↄ↓≤⅜≢⅝√⁹₈ ─ ќ ─ ─ ќ◒ꜝ☻─ ─ ₉≤

ↄ─ ⌐ ╣≡™ↄ℮∟⌐⁸ ≢⅝√ ≢№∫√⁹( )

ה ─ ⌐ ╩╙╠℮↓≤≢⁸ ™≈⅛⌂⅛∫√≤↓╤╕≢ ⅎ╢↓≤⅜≢⅝√⁹

( )

ה ─ ╩ ⇔≡⁸ ⅜№╕╡₈ ₉─ ( ⌐ ⅜ ⅎ√⅛

∫√↓≤)⌐ ⇔≡ ≢⅝≡™⌂™≤™℮↓≤╩ ⌐ ∂╕⇔√⁹ ⇔™≢∆⁹╕

√⁸ ↕╣≡╙⁸ ⅜ ─ ⌐ ⇔≡™╢╦↑≢│⌂™√╘⁸ ∆╢─

⅜℮╕ↄ≢⅝╕∑╪≢⇔√⁹₈ ₉─ ⌐ ⇔≡│⁸╛│╡ ≢╙ ─

│ ╦∫≡™⌂™─≢∆⅜⁸ ₁⌂ ╩ ⇔≡ ─ ╩ ∆↓≤⅜≢⅝╕⇔

√⁹⇔⅛⇔⁸╟╡↓─⅔ ⅜ ⅛╠⌂ↄ⌂╡╕⇔√⁹( )

₈ה ₉≢ ⅜ ⅝√⅛∫√╙─│⁸ ─ ╛ ─ ↕≢№╢≤ ∫≡™

╕⇔√⅜⁸ ─ ─ √∟─ ╩ ╢≤⁸ ∫√╙─╙ ↄ≡ ⅛∫√≢∆⁹

₈ ₉╩ ≤ ⅎ╢ ╛⁸╟╡ ⇔╛∆ↄ∆╢√╘⌐ ™√≤ ⅎ╢ ╙™

╕⇔√⁹ │≥℮ ∫≡ ™√─⅛│⁸ ⌐⇔⅛ ⅛╠⌂™↓≤∞≤│ ™╕∆

⅜⁸ ⅛╠ ╖ ╤℮≤∆╢↓≤│ ─ ⌐ ⅝ↄ ≈≤ ™╕∆⁹

( )

─⌂╪╖ה │╦╡≤ ℮⁹ ─ ─ ⌂≥⅜╦⅛╢⁹( )

₈ה ₉│ ╩ ⅎ≡™╢╙─∞≤™℮↓≤⅜ ⅛∫√⁹ ⅝≡™ↄ℮ⅎ≢⁸
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╟╡╙ ⌂╙─⁸ ≤⇔≡ ⌂ ╩ ⌐∆╢═⅝∞≤™℮↓≤╩

╖ ∫√⁹( )

３．分析と考察

≢─╛╡≤╡╩ ≡╖╢≤⁸ ⅝ │ ₁∞⅜⁸ ─ ─ ™ ╩

↓℮≤⇔√≤™℮≤╠ⅎ ╩⇔≡™╢ ⅜╒≤╪≥≢⁸₈ ₉≤─ ⌐╟╡

⌐ ╢↓≤⅜≢⅝√⁹ ∆═⅝↓≤│⁸∕↓⅛╠↕╠⌐⁸ ה ה ה ─

╟℮⌐⁸₈ ≤─ ╩ ≈↓≤│╟ↄ⌂™⁹₉₈ ∆╢↓≤⅜ ∞⁹₉─╟℮

⌂ ≤⇔≡≤╠ⅎ≡™╢ ⅜⅛⌂╡ ╠╣╢↓≤≢№╢⁹( │⁸₈ ₉─

≤™℮ ≢ ⅎ≡™╢⅜⁸↓╣╙ ≤≤╠ⅎ≡™╢╙─≢№╢⁹)

⌂−⁸ ⌂ ╖⅜ ≡ↄ╢─⅛⁹ ⌂ ╖⅜ ≡ↄ╢─│⁸ ⅜ ⌐⌂∫√

≤™℮ ≤∕╣╩ ↄ ─ ה ⅜ ⅛╣≡™╢↓≤⅛╠⁸↓╪⌂ ⌐ ╦⌂™

√╘⌐│⁸≥℮∆╣┌™™─⅛≤™℮ ⅜ ╖ ─ ⌐ ↄ⅛╠∞≤ ⅎ╠╣╢⁹∕─

⌂ ╖│ ─⁸№╢™│₈ ₉≤─ ─⁸≥℮™℮ ⅛╠ ≡⅝√─⅛

╩ ≢ ∆╢ ⅜№∫√≤ ╦╣╢⁹

╕√⁸ │₈ ─ ≤⇔≡─ ≤ ⁹ ─ ⁹ ( )─ ─ ↕₉

╩ ≤⇔≡⅔╡⁸₈ ≢⅝⌂™ ₉≤─ ⌐₈ ≢ ⇔≡™╢

⌂─≢⁸↓─ │ ∆╢─⅜ ≢⌂™≤ ⅎ╕⇔√⁹₉≤ ⅎ≡™╢⁹↓─

⌐≈™≡╙⁸₈ ≢ ⇔≡™╢₉≤│≥℮™℮↓≤⌂─⅛⁸ ≢ ⅎ╢ ⅜№

∫√≤ ⅎ╠╣╢⁹

≢ ⅜ ™√╙─╩ ≡╖╢≤⁸ ≤⇔≡™√ √∟─ ⅎ≢№∫√⅜⁸

↕╣╢↓≤≢ √∟─ ⅎ╩ ∆↓≤⅜≢⅝√≤™℮ ⅜ ↄ ╠╣╢⁹ ⌐

⌂╢─⅜⁸₈⇔⅛⇔⁸╟╡↓─⅔ ⅜ ⅛╠⌂ↄ⌂╡╕⇔√⁹( )₉⁸╛₈ √∟─

⅜№╕╡ ⅎ╠╣≡™⌂⅛∫√↓≤⌐ ™√⁹₈ ₉│ ─ ⅜ ⅝√⅛∫

√─≢│⌂ↄ⁸ ─ ⅛╠ ⌐ ↄ ↑≤ ∫≡™╢─∞≤ ⅛∫√⁹( )₉

₈₈ ₉│ ╩ ⅎ≡™╢╙─∞≤™℮↓≤⅜ ⅛∫√⁹ ⅝≡™ↄ℮ⅎ≢⁸

╟╡╙ ⌂╙─⁸ ≤⇔≡ ⌂ ╩ ⌐∆╢═⅝∞≤™℮↓≤╩ ╖ ∫

√⁹( )₉─╟℮⌐⁸ │↓─ ─ │₈ ─ ─ ↕₉∞≤ ∫≡™√─

⌐⁸ ─ ─ ╩ ∫≡⁸ ╩ ∫≡™╢╙─∞≤ ⌐ ∫√≤™℮╙─≢№╢⁹

↓╣⌐≈™≡╙ ⅎ┌⁸₈ ≤ ╩ ╠⇔ ╦∑≡╖≡╙⁸ ⅜ ─ ⌂╠

∂╟℮⌂↓≤╩⇔≡⇔╕℮∞╤℮⌂≤ ∫√⁹( )₉≤™℮ ─ ↑ ╘╩⁸

⌐ →⅛↑╢ ─ ─ ⅝⅜№╣┌⁸ ⌂╢ ≤∆╢ ⌐ ↕┬╡╩⅛↑√╡⁸

₈ ─ ─ √∟─ ╩ ╢≤⁸ ∫√╙─╙ ↄ≡ ⅛∫√≢∆⁹( )₉─╟

℮⌂ ™ ↑ ╘╩ ╘╢⅝∫⅛↑⌐⌂∫√⅛╙⇔╣⌂™⁹

╕√⁸ ─ ⇔≡™╢₈ ₉⌐ ≢ ↕∑⁸₈ ₉≤│⁸≥℮™℮↓≤⅛⁹

│ ╕≢ ∞∫√─⅛⁹⌐≈™≡ ─ ╩⅔↕ⅎ⌂⅜╠ ⅎ╢≤™℮↓≤╙

─ ≈⌐ ╣√™⁹∕─ ⁸ ⅜ ≤⇔≡ →≡™╢₈ ⅜ ⌐ ∫
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≡™╢₉⌐┤╣≡⁸ ─ ≤↓─ ⌐⅔↑╢ ⁸ ⅜ ╢↓≤─≢⅝√ ⁸

⌐ ≤⌂∫√ ─ ╩ ∑╟℮≤⇔≡™╢↓≤─ ⌂≥╩ ™≢↓─ ─

⌐ ╩ ↑↕∑⁸ ╩≤╠ⅎ╢↓≤╙ ≢№╢⁹

₈ ₉─ ╖─ ─ ≢ ╖╩ ╘╢⌐│⁸ ─ ─ ⌐⁸

≢ ⅎ╢ ╩ ∆╢ ⅜№╢⁹

ⅎ╢ ≤⇔≡⁸ ⇔√╙─╩╕≤╘╢≤⁸

₈ ₉─ ╩ ≤≤╠ⅎ√ │⌂⌐⅛⁹

₈ ₉─ ╩ ⅎ╢⌐№√╡⁸ ≤ ⅎ√─│⌂−⅛⁹

│ ╕≢ ∞∫√─⅛⁹

≤™℮╙─⅜ ⅎ╠╣╢⁹ ─₈a ₑ─ ╩ ≤≤╠ⅎ√ │⌂⌐⅛⁹₉≤⁸

─₈a ₑ─ ╩ ⅎ╢⌐№√╡⁸ ≤ ⅎ√─│⌂−⅛⁹₉│⁸

⅛╠ √ ╖╩ ╡№→⁸ ↕∑≡ ⅎ↕∑╢⁹ ─₈ │ ╕≢ ∞∫√─⅛⁹₉

⌐≈™≡│⁸ ⅛╠ √ ╖╩ ⇔≡♥◐☻♩⌐ ╡♥◐☻♩─ ╩ ┘ ↑╢⁹

↓─╟℮⌂ ─ ⅝⅛↑⌐╟╡⁸ ╖╩ ╘╢↓≤⅜≢⅝╢─≢│⌂™⅛≤ ╦╣╢⁹

↓─√┘│ ⌐ ⅛╣≡ ⅎ√↓≤⌐ ⇔⁸ ≤™℮ ╩ ╠∏⌐⁸ ╛─≢♪כ◌

╡ ╡≤™℮ ╩ ∫√⁹∕╣│⁸ ↄ↓≤≢ √∟─ ⅎ╩⇔∫⅛╡≤ ⇔ ⅎ╢

≤™℮ ⌐ ╦╢ ≤≤╙⌐⁸ ≤™℮ ╩ ╢≤ ⅜⅛⅛╢≤™℮ ╙№

∫√⁹⇔⅛⇔⁸ ≤™℮ ╩ ╣┌⁸↓╣╠─ ╩ ⌐ ↕∑╢↓≤⅜≢⅝√≤

ⅎ╢≤⁸ ─ ╩ ∆╢ ⅜№╢⁹

⌂ ╩ ⅛⇔⌂⅜╠ ┘╩ ╘╢√╘⁸₈ ₉─ ≢│ ⌐

─≥─╟℮⌂ ⅝⅛↑⅜ ⌂─⅛⁹≤™℮ ⌐≈™≡⁸ ╩ ╡ ∫≡ ⅎ≡╖√⁹

─ ╩ ∫√ ⌐⁸ ─ (₈ ₉)≤ ∆╢≤™℮ ╩ ╣╢↓≤

⌐╟∫≡⁸ ╩ ⅎ≡ √∟─ ⅎ╩ ╩ ⇔⌂⅜╠╦⅛╡╛∆ↄ ⌐╕≤╘╢

↓≤│≢⅝√≤ ╦╣╢⁹⇔⅛⇔⁸ ╩ ⇔≡ ─ ╖╩ ╘╢↓≤⌐≈™≡│⁸

⅛╠ ↕╣√ ╖╩┤╕ⅎ≡♥◐☻♩─ ╩ ┘≈↑╢↓≤⁸ ⅛╠ ↕╣√

╖╩ ↕∑╢≤™℮♅ꜗfi☻⅜№╡⌂⅜╠∕╣╩ ⅛∆↓≤⅜≢⅝⌂⅛∫√⁹

↓╣╠─ ╩ ℮√╘⌐⁸ ─ ╩ ∆╢ ≈─ ≤⇔≡⁸ ─

─ ╩ ╦∏⌐₈ ₉≤─ ⅛╠ ╢≤™℮╙─⅜ ⅎ╠╣╢⁹∕─ ⁸

⇔√∞↑≢│╦⅛╡⌐ↄ™≤ ╦╣╢₈ ₉─ ╩ ≢ ╖ ╘╢─⌐≥─╟℮

⌂ ─ ⅜ ⌂─⅛╩↓╣⅛╠ ⅎ≡╖√™⁹


