
 
 

ળ⹤ࠅഀࠆߌ߅ߦㄟߺ⊒⹤ߩߡ޿ߟߦ⠨ኤ 
̆ᣣᧄ⺆Უ⺆႐㕙ߣਛ࿖⺆Უ⺆႐㕙ߩኻᾖ⎇ⓥ̆  

 
ഏ૫⃸  

 
ⷐ    ᣦ  

� ᧄ⎇ⓥߪᣣਛਔ⸒⺆ߢⴕߚࠇࠊ㧠ੱߩᄢቇ↢ߩㅴ〝ߦ㑐ࠬࠖ࠺ࠆߔ

ᨐ㧘ᣣ⚿ߩߘ㧚ࠆ޽ߢߩ߽ߚߒಽᨆࠍ⹤⊑ߺㄟࠅഀࠆߌ߅ߦࡦ࡚ࠪ࠶ࠞ

ᧄ⺆Უ⺆႐㕙ߪߢᢥᧃࠅഀࠆߌ߅ߦㄟ߇ߺᄙߊ㧘ਛ࿖⺆Უ⺆႐㕙ߪߢ⊒

⹤ߩㅜਛࠅഀࠆߌ߅ߦㄟ߇ߺᄙ߇ߣߎ޿ಽߚߞ߆㧚߹ߚ㧘ᣣᧄ⺆Უ⺆႐

㕙ߪߢ⵬⿷⊛ࠅഀߥ⊛࠻ࡦࡔࠦߪ޿ࠆ޽ㄟߺ⊒⹤߇ᄙߊ㧘⹤⠪߇⋧ᚻߣ

౒หߢᗧ⷗ࠍ᭴▽ࠆߔ௑ะ߇⷗ߚࠇࠄ㧚ߦࠇߘኻߒ㧘ਛ࿖⺆Უ⺆႐㕙ߢ

ߩ⹤⊑ߩ㧘⋧ᚻߊᄙ߇⴫⃻ߥ⊛෸߮౒⹤ߺㄟࠅഀࠆขࠍਥዉᮭߩળ⹤ߪ

ㅜਛߢ⥄ಽߩᗧ⷗ࠍㅀߴᆎࠆ߼௑ะ߇⷗ߚࠇࠄ㧚ᦝߦ㧘ഀࠅㄟ߇ߺ⃻ࠇ

ޘᓢ߇ળ⹤ෳട⠪ోຬߪߢ㧘ᣣᧄ⺆Უ⺆႐㕙ߡ޿ߟߦዷ㐿ߩળ⹤ߩᓟߚ

ળ⹤ෳടߪߢ㧘ਛ࿖⺆Უ⺆႐㕙ߒኻߦߩࠆ޽߇௑ะࠆߔ౒᦭ࠍࠕࡠࡈߦ

⠪ోຬ߇┹੎⊛ߦฦ⥄ࠍࠕࡠࡈߩ᭴▽ࠆߔ௑ะ߇ߣߎࠆ޽߇ಽߚߞ߆㧚 
 
㧦ᣣᧄ⺆Უ⺆႐㕙࠼࡯ࡢ࡯ࠠ  ਛ࿖⺆Უ⺆႐㕙  ⊒⹤ ߺㄟࠅഀ  ࠕࡠࡈ   
 
㧝㧚 ߦ߼ߓߪ   

ળ⹤ߡ޿߅ߦ㧘⃻⹤⠪ 㧘ߢࠎㄟࠅഀ߇ᰴ⹤⠪ߦߜ߁ࠆ޿ߡߒࠍ⹤߇(1

⊒⹤ᮭࠍขࠆ޽߇ߣߎࠆߔߣ߁ࠈ㧚ળ⹤ෳട⠪߇㧞ੱߩ႐วߪ⃻⹤⠪߆

ߢߌߛ㧘⃻⹤⠪ߪ႐วߩળ⹤ߩ㧘㧟ੱએ਄߇ࠆ޽ߢߌߛࠆขࠍ⹤ᮭ⊑ࠄ

ߪ㧘ᰴ⹤⠪߼ߚߩߘ㧚ࠆ޽߇ᔅⷐࠆขࠍ⹤ᮭ⊑߽ࠄ߆ᚻ߈⡞ߩ㧘ઁߊߥ

⃻⹤⠪ߩળ⹤ࠅഀߦㄟߢࠎ㧘⊒⹤ᮭࠍขߣࠆหᤨߦ㧘ઁߩ⡞߈ᚻ߇⊒⹤

ߥߦᔅⷐ߇࡯ࠫ࠹࡜࠻ࠬߩળ⹤ߥⶄ㔀߁޿ߣࠆߔߦ߁ࠃ޿ߥࠄขࠍᮭ

㧚ࠆ  
ᧄ⎇ⓥߪߢᣣᧄ⺆෸߮ਛ࿖⺆ߩ㧠ੱળ⹤ࠅഀࠆߌ߅ߦㄟߺ⊒⹤ࠍኻ

ߚࠇ⃻߇⹤⊑ߺㄟࠅ㧘ഀߡ޿߅ߦ⹤⊑ߩ⹤⠪ߚࠇ߹ㄟࠅ㧘ഀߒಽᨆߦ⽎

૏⟎ࠅഀߣㄟߺ⊒⹤ߩᯏ⢻⊛ߥ․ᓽࠍಽᨆߦ߽ߣߣࠆߔ㧘㧝ࠅഀߩߟㄟ

⹤⠪੤ᦧߚࠇߐ಴↥ߡߞࠃߦળ⹤ෳട⠪ߩ㧘ⶄᢙߦᓟߚߓ↢߇ߺ

㧔turn-taking㧕ࠍࡦ࡯࠲ࡄߩ᣿ࠆߔߣ⊛⋠ࠍߣߎࠆߔߦ߆ࠄ㧚  
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㧞㧚  వⴕ⎇ⓥߣᧄ⎇ⓥߩ૏⟎ઃߌ  
ᰴߦ㧘ᧄ⎇ⓥߦ㑐ࠆࠊవⴕ⎇ⓥࠍ᭎ⷰߒ㧘ᧄ⎇ⓥߩ૏⟎ઃߒ␜ࠍߌ㧘

⎇ⓥ⺖㗴ࠍ⸳ቯࠆߔ㧚⹤⠪੤ᦧ㧔 turn-taking㧕ߪߡ޿ߟߦ࡞࡯࡞ߩ㧘

Sacks,Schegloff & Jefferson (1974)ߢએਅߩ⴫㧝ߦ߁ࠃߩឭ␜ߡࠇߐ

㧕ࠆࠃߦᧁ᥵㧔2002㧕ߪ⸶⺆㧚㧔ᣣᧄࠆ޿  
⴫㧝� ⹤⠪੤ᦧ࡞࡯࡞ߩ  

㧝㧕ߩߡߴߔ turn ߩ㧘ᦨೋߡ޿߅ߦ turn ᭴ᚑන૏ߩᦨೋ⒖ޟߩⴕㆡಾ▎ᚲ

(Transition Relevance Place㧦TRP)ߪߢޠ㧘  
A ⃻࿷ turn ᚻߒ⹤ߚࠇ㧘ㆬ߫ߪߦㆬ߱႐วࠍᚻߒ⹤ߩᰴ߇ᚻߒ⹤ࠆ޿ߡߞ߽ࠍ

߇ߌߛ turn 㧧ߟ߽ࠍോ⟵ߣ೑ᮭࠆขࠍ  
B ⃻࿷ turn ᚻߒ⹤ߩߘ㧘ߪߦ႐ว޿ߥㆬ߫ࠍᚻߒ⹤ߩᰴ߇ᚻߒ⹤ࠆ޿ߡߞ߽ࠍ

એᄖߩળ⹤ෳട⠪ోຬ߇ᰴߩ turn ߚ߼ᆎߒ⹤ߦ㧘ᦨೋߜ߁ߩߘ㧚ࠆࠇขࠍ

߇ੱ turn 㧧ࠆ޽߇೑ᮭߟ߽ࠍ  
C ⃻࿷ turn ߩᰴߟ߆㧘ߕㆬ߫ࠍᚻߒ⹤ߩᰴ߇ᚻߒ⹤ࠆ޿ߡߞ߽ࠍ turn ࠆขࠍ

႐ว㧘⃻࿷޿ߥ޿߇ੱ turn 㧚ࠆ߈ߢ߇ߣߎߔ⹤ߡߌ⛯߇ᚻߒ⹤ࠆ޿ߡߞ߽ࠍ

㧞㧕ᦨೋߩ turn ᭴ᚑන૏ߩᦨೋߩ TRP 㧘㧝㧕Aߢ ߽㧞㧕B ߽ㆡ↪ߕࠇߐ㧘㧝㧕C
ߩ႐ว㧘ᰴߚߌ⛯ߒ⹤߇⹤⠪ߩ⃻࿷ߢߣ߽ߩઙ᧦ߩ TRP 㧝㧕A㨪㧝㧕Cߡ޿߅ߦ
㧚ࠆࠇߐ෻ᓳߢ߹ࠆߎ⿠߇੤ᦧߩ㧘⹤⠪ࠇߐ↪ㆡ߮ౣ߇  

Sacks ઁ㧔1974㧕ࠆࠃߦ⹤⠪੤ᦧߪߢࡓ࠹ࠬࠪߩ㧘ળ⹤ߦࠅߣࠅ߿ߩ

ߘߪޠ⹤⊑ߺㄟࠅഀޟ㧘ࠅ޽ߢ࡞࡯࡞߇ߩޠߔ⹤߇ੱ৻ߦᐲ৻ޟߡ޿߅

ࠄࠊ⚳߇⹤⊑ߩ⃻⹤⠪ߗߥ㧚ࠆ޿ߡࠇߐߥ⷗ߣߩ߽ߚߒ㆑෻ߦ࡞࡯࡞ߩ

ߟߦ߆ߩࠆߓ↢߇ޠ㆑෻࡞࡯࡞ޟ߁޿ߣࠆ߼ᆎߒ⹤߇ᰴ⹤⠪ߦߜ߁޿ߥ

ߚࠇ⃻߇ߺㄟࠅഀߪߢ㧘ᧄ⎇ⓥߢߎߘ㧚ࠆ޽߇ᔅⷐࠆߔಽᨆߦᦝߪߡ޿

૏⟎ࠅഀߣㄟߺ⊒⹤ߩᯏ⢻ⷰ߁޿ߣὐࠅഀࠄ߆ㄟߡ޿ߟߦߺ⠨ኤࠆߔ㧚 
⊒⹤ߩ㊀ࠅߥ෸߮ഀࠅㄟߩߺಽ㘃ߡ޿ߟߦ㧘ᷓ Ỉ㧔1997㧕ߪ⊒⹤ߣ turn

turnޟࠍ⹤⊑ߺㄟࠅ㧘ഀߡߞࠃߦ㑐ㅪߩߣ ขࠅഀߩ߼ߚߩࠅㄟޠߺ㧘ޟ⹤

ഀߩ߼ߚߩ㐿ᆎߩ⹤⊑ߩ߼ᣧޟ㧘ޠߺㄟࠅഀߩ߼ߚߩߌ߆߈௛ߩᚻ߳ߒ

ߪ㧚↢㚤㧔1996㧕ࠆ޿ߡߒಽ㘃ߦߟ㧟ߩޠߺㄟࠅ turn ⟎૏ߩࠅߥ㊀ߩ

㧘ޠ႐วࠆߥ㊀ߣᧃየߩవⴕ⊒⹤ޟ㧘ޠ႐วࠆߥ㊀߇㗡ߣ㗡ߩ⹤⊑ޟߪߦ

㧘ߒߣࠆ޽߇ߟ㧟ߩޠ႐วࠆߥ㊀ߢㅜਛߩవⴕ⊒⹤ޟ  ㊀ޟߪߦࠅߥ஧

㧚ࠆ޿ߡߒ៰ᜰࠍߣߎࠆ޽߇⾰ᕈߩߟ㧟ߩޠ⊛⼂ήᗧޟ㧘ޠ⊛੍᷹ޟ㧘ޠ⊛⊑

㧘ߒߦၮḰࠍ⟎૏ߩࠅߥ㊀ߪ㧘ᧁ᥵㧔2002㧕ߚ߹ turn หޟࠍࠅߥ㊀ߩ

ᤨ㐿ᆎဳޠ㧘ޟ⚳ੌ⷗ޠဳߒߥ㧘ࠅഀޟㄟߦޠဳߺಽࠆ޿ߡߌ㧚   
એ਄ߦ߁ࠃߩవⴕ⎇ⓥߢ turn ⺰ߪߡ޿ߟߦ⟎૏ߥ⊛ℂ‛ߩࠅߥ㊀ߩ

㕙ߥ⊛ᕭᗧߦಽ㘃ၮḰߩߺㄟࠅഀࠆࠃߦ⟎૏ߩߘ㧘ߩߩ߽ࠆ޿ߡࠇࠄߓ

್ࠍ߆ᧃየ߇ߎߤ㧘ߢㅜਛ߇ߎߤ㧘ߡ޿߅ߦ㧘⊒⹤ᢥߚ߹㧚ࠆࠇࠄ⷗߇

ᢿࠆߔၮḰ߇ਇ᣿⏕ࠆ޽ߢ㧚߽߆ߒ㧘వⴕ⎇ⓥࠅഀߪߢㄟߚߓ↢߇ߺᓟ

ߡࠇߐ⺰⼏ߊߒ⹦ߪߡ޿ߟߦ߆ߩߊ޿ߡࠇߐዷ㐿ߡߒߦ߆޿߇㧘ળ⹤ߦ
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㧘߇ߚ߈ߡࠇߐಽᨆߦਛᔃࠍળ⹤ߩߢ㧞ੱߪߢ㧘వⴕ⎇ⓥߚ߹㧚޿ߥ޿

㧟ੱએ਄ߩળ⹤ߪߢᰴߩ⊒⹤ᮭ߇⺕ࠍข߁޿ߣ߆ࠆὐߢ㧘㧞ੱળ⹤ߪߦ

ࠆߥ⇣ߡߞࠃߦ⺆Უߦߎߘ㧘ࠅ޽߇޿วࠅขߩ⹤ᮭ⊑ߩᚻห჻߈⡞޿ߥ

㧘ࠄ߆ὐⷰߩߟ㧟ߩ㧘એਅߪߢᧄ⎇ⓥߢߎߘ㧚ࠆࠇࠄ߃⠨ߣࠆ޽߇࡞࡯࡞

㧠ੱળ⹤ࠅഀޟࠆߌ߅ߦㄟߺ⊒⹤ࠆࠃߦޠ⹤⠪੤ᦧߩ․ᓽߡ޿ߟߦ㧘ᣣ

ਛਔᲣ⺆႐㕙ߩ㆑ࠍ޿ಽᨆࠆߔ㧚   
㧔㧝㧕ഀࠅㄟߩߺ૏⟎ߩ․ᓽߡ޿ߟߦ  
㧔㧞㧕వⴕ⊒⹤ߩߣ㑐ଥࠅഀࠆࠃߦㄟߺ⊒⹤ߩᯏ⢻ߡ޿ߟߦ  
㧔㧟㧕ഀࠅㄟߺ⊒⹤ߩᓟࠆߌ߅ߦળ⹤ߩዷ㐿ߩ․ᓽߡ޿ߟߦ  
 

㧟㧚  ⺞ᩏᣇᴺ  
ᧄ⎇ⓥߪߢᣣᧄ⺆Უ⺆⹤⠪㧔એਅ JNS㧕ߩળ⹤㧠⚵ߣਛ࿖⺆Უ⺆⹤⠪

㧔એਅ CNS㧕ߩળ⹤㧠⚵ࠍಽᨆኻ⽎ࠆߔߣ㧚ฦࠣߩࡊ࡯࡞ⵍ⺞ᩏ⠪ߪ㧠

⸘㧘ߢੱ 32 ߢห჻࠻࡯ࡔࠬ࡜㧘ࠢߢ↢ຬᄢቇోߪ㧚ⵍ⺞ᩏ⠪ࠆ޽ߢੱ

߁ߤߡ޿ߟߦ〝ㅴߩ᧪዁ߪߚߥ޽੹㧘ࠆ޽ߢਇ᥊᳇ޟߦ㧚ⵍ⺞ᩏ⠪ࠆ޽

⠨ߡ޿ߟߦࠢ࠶ࡇ࠻߁޿ߣޠ߆ߩࠆ޿ߡ߃ 10㨪15 ಽ߶ࠪ࠶ࠞࠬࠖ࠺ߤ

ߚߒ↹㍳࡮㍳㖸ࠍᵴേߩߘ㧘޿ࠄ߽ߡߒࡦ࡚ 2)㧚ో෼㍳ᤨ㑆ߪ 95 ಽ 18
㧚ࠆ޽ߢ⑽  

 
㧠㧚 ᢛℂߩ⺆↪   

ᧄ⎇ⓥߡ޿ߟߦ⺆↪ࠆߌ߅ߦએਅߦ߁ࠃߩⷙቯࠆߔ㧚   
㧝turn ᭴ᚑන૏㧔Turn Constructional Unit㧦TCU㧕ߩ  
turn 㧚turnࠆ޽ߢߣߎߩ⇟㗅ߩ⹤⊑ࠆߌ߅ߦળ⹤ߪߣ ࠅࠊᄌࠅ⒖ߩ

TCUޟߪ๭߱㧚᭑ᧄ㧔2008㧕ߣ⹤⠪੤ᦧࠍ ߤߥ⺆㧘ᢥ㧘▵㧘ฏ㧘නߪ

㧘ᧄ߈ߠၮߦࠇߘ㧚ࠆ޿ߡߒ៰ᜰߣޠࠆߥࠄ߆න૏ߩࡊࠗ࠲ߥ߹ߑ߹ߐ

⎇ⓥߩੱ৻ޟߪߢ⹤⠪߇㧝ߩߟ⸒⺆ⴕേࠍㆀⴕߦ߼ߚࠆߔ⹤ߒᆎ߆ߡ߼

⹤ᢥ⊑ߩߢ߹ࠆࠊ⚳ߒ⹤ࠄ ߩߟ㧝ࠍߣߎߩޠ㓸วߩ(3 turn 㧚ࠆߔߣ  
⹤⊑ߺㄟࠅഀ 4) 
⃻⹤⠪߇⹤ࠆ޿ߡߒㅜਛߢ㧘ᰴ⹤⠪߇ᝌ౉ࠆߔ⊒⹤ࠆ޽ߢߣߎߩ㧚ߘ

႐วࠆขࠍ⹤ᮭ⊑ࠄ߆⹤⠪ߚࠇ߹ㄟࠅഀ߇⹤⠪ߺㄟࠅഀߡߒߣᯏ⢻ߩ

㧚ࠆ޽߇႐ว޿ߥࠄขߣ  
㧔ࠕࡠࡈ floor㧕  
ࡠࡈߊߠၮߦ੕ⴕὑಽᨆ⋦ޟߣޠࠕࡠࡈߊߠၮߦળ⹤ಽᨆޟߪࠕࡠࡈ

ߪޠࠕࡠࡈߊߠၮߦળ⹤ಽᨆޟ㧚ࠆࠇࠄߌಽߦޠࠕ Sacks㧔1972㧕ࠃߦ

㧘turnߣࠆ ߣࠆ޽ߢᣇᴺࠆߔⷐ᳞ࠍޠ೑ᮭߔ⹤ޟ߇ⴕὑ߁޿ߣࠆขࠍ
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ߊߠၮߦ੕ⴕὑಽᨆ⋦ޟ๭߱㧚৻ᣇ㧘ߣࠕࡠࡈࠍ೑ᮭߩߎ㧚ࠆ޿ߡࠇߐ

ߪޠࠕࡠࡈ Edelsky㧔1981㧕ߣࠆࠃߦ㧘⹤ᮭߔ೑ࠍᜬߣࠆ޿ߡߞ⹺⼂ߒ

ߪળ⹤ෳട⠪ࠆߔᚲ᦭ࠍࠕࡠࡈ㧚ࠆ޿ߡࠇߐߣࠆ޽ߢⓨ㑆࡮㑆ᤨࠆ޿ߡ

turn ߡߒ⼂⹺ࠍ߆ߩࠆ޿ߡߞߎ⿠߇੹૗ߡ޿߅ߦᴫ⁁ߩቯ․ߡߒ㑐ߦ

߆ᯏ⢻㧔ߪߚ߹ࠢ࠶ࡇ࠻ߪߩ߁޿ߣޠ߆ߩࠆ޿ߡߞߎ⿠߇૗ޟߩߘ㧚ࠆ޿

㧚ࠆ޽ߢߩ߽߻฽ࠍวᷙߩߟੑߩߎߪ޿ࠆ޽㧕╬ߔ಴߈ᒁࠍ╵ᔕ߿޿߆ࠄ

(ᣣᧄ⺆⸶ߪ㜞ේઁ㧔2002㧕ߣਛ੗㧔2006㧕ࠆࠃߦ )ᧄ⎇ⓥߢขࠅ਄ߚߍ

㧚ࠆ޽ߢࠕࡠࡈࠆߌ߅ߦ႐┙ߩ੕ⴕὑ⋦ߪޠࠕࡠࡈޟ  
 

㧡㧚 ᯏ⢻ߩ⹤⊑ߺㄟࠅഀߣ⟎૏ߩߺㄟࠅഀ   
⟎૏ߩߺㄟࠅഀ 5.1  

ᧄ⎇ⓥߪߢ㧘ഀࠅㄟߩߺ૏⟎ߡ޿ߟߦ㧘ޟ⊒⹤ᢥᧃࠅഀߩㄟޠߺ㧘ޟ⊒

⹤ᢥਛࠅഀߩㄟޠߺ㧘ޟᓥዻ▵⋥ᓟࠅഀߩㄟ߁޿ߣޠߺಽ㘃ၮḰࠍቯࠆ߼㧚

㧚ߔ␜ߦ⴫㧞ࠍ૕଀ౕߩߘ  
⴫㧞� ⹤㧕⊑ߺㄟࠅഀߪㇱಽߌಽ㘃㧔✂ដߩ⟎૏ߺㄟࠅഀ  

⟎૏ߩߺㄟࠅഀ  ․ᓽ  ଀
 
 
 
 
 
⊒⹤ᢥᧃ  

⹤ߺㄟࠅഀ
⠪ߡߞߣߦ
⍮޿ߚࠅᖱ
ႎ߇ᓧࠇࠄ
߅ߦὐᤨߚ
ㄟࠅഀߡ޿
ߡ߈⿠߇ߺ
▵㧚ਥࠆ޿
ᚗߪ޿ᓥዻ
ᐲ߇ᒙ޿ᓥ
ዻ▵ߩᓟߦ
⿠ ߈ ߿ ߔ
㧚޿  

㧔ᣣ㧕
1D-J45)㧦ߨߛ߁ߘ㧚߁ߘ⠨ߣࠆ߃ㅴቇߥ߽߆ �ߦ߆⏕] � � �  
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2A-C2㧦 � � � � � � � � � � � � � �           [Դህϡএ䇏

ⷨお⫳њ  
3A-C3㧦઺ˈᇍ  
4A-C2㧦Ԛᰃ⦄೼㗗݀ࡵਬ⡍߿䲒㗗  
(๺⸶ ) 
1A-C3㧦߽߁ߘߒ߽́ߒ౏ോຬ⹜㛎ߦฃ߫ࠇ߆㧘⑳ߪ⑳́ߪ [ 
2A-C2㧦 ޽]                                              

ߥ߆ࠆ߼⺼ࠍㅴቇߪߚߥ  
3A-C3㧦ࠎ߁㧘߁ߘ  
4A-C2㧦߽ߢ੹౏ോຬߩ⹜㛎߽ߡߣߪ㔍޿ߒ  

એਅߪᣣਛਔ႐㕙ࠆߌ߅ߦฦᯏ⢻ࠅഀߩㄟߺ⊒⹤ߩ૶↪௑ะߒ␜ࠍ

㧚ࠆ޽ߢߩ߽ߚ  
⴫㧡� ᯏ⢻೎಴⃻㗫ᐲ㧔࿁ᢙ㧕ߩ⹤⊑ߺㄟࠅഀ  

� � ᯏ⢻  
႐㕙  

⊒⹤ᮭࠍขࠆ႐ว  ⊒⹤ᮭࠍข޿ߥࠄ႐ว  ਔᣇ߽ߣน  
ਥዉᮭࠍขࠆ  ⵬⿷⊛  ౒ᗵ࡮⹏ଔ ౒⹤⊛  

JNS 12 
(p<0.001) 

36 9 6㧔⊒⹤ᮭࠍข޿ߥࠄ :4/⊒
⹤ᮭࠍขࠆ :2㧕 (p<0.001) 

CNS 36 18 
(p<0.001)

2 
(p<0.01)

25㧔⊒⹤ᮭࠍข޿ߥࠄ :9/
⊒⹤ᮭࠍขࠆ :16㧕  

߆ࠆขࠍ㧘⊒⹤ᮭߣࠆߺߡߌಽߦᯏ⢻೎ࠍ⹤⊑ߺㄟࠅ㧘ഀߦ߁ࠃߩߎ

ข߁޿ߣ߆޿ߥࠄὐߢ㧘JNS ߣ CNS 㧘ߕ߹㧚ߚࠇࠄ⷗߇᦭ᗧᏅߪߦ㑆ߩ

JNS ഀߔ␜ࠍଔ⹏࡮౒ᗵޟ߿ޠߺㄟࠅഀߥ⊛⿷⵬ޟ޿ߥࠄขࠍ⹤ᮭ⊑ߪ

ࠆขࠍ㧘⊒⹤ᮭ߽ߦ႐ว߻ㄟࠅഀߦ⹤⊑ߩ㧘⋧ᚻߒ↪૶ߊᄙࠍޠߺㄟࠅ

ߚߒ␜ࠍ࠻ࡦࡔࠦ߿౒ᗵߩ㧘⥄ಽࠅߚߒ⿷⵬ࠍᗧ⷗ߩᚻ⋦ߪࠅࠃ߁޿ߣ

㧘CNSߒኻߦࠇߎ㧚ࠆ޽߇௑ะࠆߔࠅ ޠ⹤⊑ߺㄟࠅഀࠆขࠍ⹤ᮭ⊑ޟߪ

ߪ႐วࠆขࠍ⹤ᮭ⊑ߜ߁ߩߘ㧔ޠߺㄟࠅഀߥ⊛౒⹤ޟ߿ 16 ࿁ࠆ޽㧕߇ᄙ

ࠆߔߣਛᔃࠍಽ⥄ߡߞขࠍ㧘⊒⹤ᮭߢࠎㄟࠅഀߢㅜਛߩ⹤⊑ߩ㧘⋧ᚻߊ
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߇⹤ᮭ⊑ߦᓟߚࠇ⃻߇ߺㄟࠅഀߪߢ▵㧚ᰴࠆ޽߇௑ะࠆߔ▽᭴ࠍࠕࡠࡈ

ળ⹤ෳട⠪ߩ㑆ߡ޿ߟߦ߆ߩࠆࠇߐ࠻ࡈࠪߦ߁ࠃߩߤߢ⹦ࠆߓ⺰ߊߒ㧚  
 

㧢㧚� ዷ㐿ߩળ⹤ߩᓟߩߺㄟࠅഀ  
㧟ੱએ਄ߩળ⹤ߩ႐ว㧘ഀࠅㄟ߇ߺ⃻ߚࠇᓟ㧘ഀࠅㄟߺ⹤⠪ࠅഀߣㄟ

ߪ⹤⠪ߚࠇ߹ turn ࠇߘ㧚ࠆߔᢛ⺞ࠍ⹤⊑ߡߒࠅߚߒ⛯⛮ࠅߚߒਛᢿࠍ

㧘turnߦߌ߆ߞ߈ࠍ⹤⊑ߺㄟࠅഀߩߘળ⹤ෳട⠪߽ߩ㧘ઁߊߥߢߌߛ ࠍ

ขࠍࠕࡠࡈߡߞ౒᦭ࠆ޽߇ߣߎࠆߔ㧚ᧄ▵ߥ߁ࠃߩߎߪߢ⊒⹤ᮭߩขᓧ

㧚6.1ࠆߔಽᨆߡ޿ߟߦ޿㆑ߩᓽ․ߩᣣਛࠆࠇࠄ⷗ߦ ᣣᧄ⺆Უ⺆႐㕙ߪ

㧘6.2ࠅ޽ߢㅪ㎮ߩળ⹤ߩ 㧚ࠆ޽ߢㅪ㎮ߩળ⹤ߩਛ࿖⺆Უ⺆႐㕙ߪ   
 
6.1 ᣣᧄ⺆Უ⺆႐㕙ߩળ⹤ߩㅪ㎮  
� 㧨ഀࠅㄟ߹ߚࠇ⹤⠪ߩ⊒⹤ߩ⛮⛯㧪  
1D-J2㧦ߪߜߞߘ޽߹߽ߢࠎ߁ㅴቇࠄ߆ߚ᧪ߡߊߚߒߣ߽ߣ߽ߪ[ᄢቇߦ  

2D-J1㧦� � � � � � � � � � � � � � � � � � � � � � � � ࠎ߁]  

3D-J1㧦 ߨߛ߁ߘ޽߹]  

4D-J4㧦 ߃ߨ޽߹]  

5D-J2㧦ࠇߘ ́ߥ߁߽ࠄߥ]  

6D-J4㧦� � ߥ߽߆ㅴቇߣࠆ߃⠨߁ߘ㧚ߨߛ߁ߘ] ߦ߆⏕]  

7D-J2㧦� � � � � � � � � � � � � � � � � � [⚊ᓧߪⴕߊ㧚ࠇߎዞ⡯޽޽߹߽ߡߊߥ߈ߢ

�ߡߞࠄ߆ߚߞᕁߣ޿ߚߒ߇ಽ⥄߽ߢ㧘⥄ಽ߽́ߤߌߚߞ޽ࠬࡦࡖ࠴ߎߘ � �  

8D-J2㧦ߩߎ߆ࠎߥߤߌߛዞ⡯ߪ߈ߣߚߞ߾ߜߒ㧘߁ߎਇ᥊᳇߁ߎ߁޿ߡߞ⁁ᴫᝄࠅ࿁ࠇߐ

ࠄ߆ࠆ޽߇ߩߥ޿ߚߺߚߞ߾ߜ߼᳿ߡ  
㧘J2ߪߢ଀ߩߎ ߣ㧔1D㧕ޠࠄ߆ߚ᧪ߦᄢቇߡߊߚߒㅴቇߣ߽ߣ߽ޟ߇

ޠߥ߁߽ࠄߥࠇߘޟߡ޿ߟߦᣇ߃⠨ߩ㧘⥄ಽߢᓟߚߴㅀࠍᣇ߃⠨߁޿

㧔5D㧕ߣᦝߦዷ㐿ࠆߔߣ߁ࠃߒ㧚ߒ߆ߒ㧘ߩߘ⊒⹤ߩㅜਛߢ J4 ࠅഀ߇

ㄟߢࠎ㧘ߨߛ߁ߘޟ㧚߁ߘ⠨ߣࠆ߃ㅴቇޠߦ߆⏕ߥ߽߆㧔6D㧕ߣᦨೋߩ

J2 ߢߎߎ㧚ࠆ޿ߡߒࠍ⸒⊑ࠆߔ⿷⵬ࠍ⹤㧔1D㧕⊑ߩ turn ޿ߡࠇࠊᅓࠍ

ߚ J2 ߪ J4 ࠅขࠍ⹤ᮭ⊑ߢࠎㄟࠅഀߢᓟߩ⹤⊑߁޿ߣޠߥ߽߆ㅴቇޟߩ

ᚯߒ㧘ޟ⚊ᓧߪⴕޠ̖ߊ㧔7D㧕ߣవߦਛᢿޠ́ߥ߁߽ࠄߥࠇߘޟߚࠇߐ

㧔5D㧕߁޿ߣ⊒⹤ࠍቢᚑࠆ޿ߡߖߐ㧚ߦ߁ࠃߩߎ㧘J2 ߪ 5D ࠍ⹤⊑ߩ

㧘6D߇ࠆ޿ߪߡࠇߐਛᢿ߇⹤⊑ߢㅜਛࠆ޿ߡߒ ࠆߌ߅ߦ J4 ߥ⊛⿷⵬ߩ

ࠍࠕࡠࡈߩಽ⥄ߡߒ⛯⛮ࠍ⹤⊑ߚࠇߐਛᢿߢࠎㄟࠅഀߦ⹤⊑ߺㄟࠅഀ

⛽ᜬ߇ߣߎࠆߔน⢻ࠆ޿ߡߞߥߣ㧚  
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㧨ഀࠅㄟߺ⹤⠪ࠅഀߣㄟ߹ߚࠇ⹤⠪ߩ㑆ߩ⊒⹤ᮭߩ੎ᅓ㧪  
1B-J3㧦⑳߬ߞ߿߇⥃ᐥ㧘⥃ᐥࠍ⷗ࠍࠇߘߡ⎇ⓥ߽ߦ⥄ಽߩኾ㐷ߞ޿ߚߒ߆↢߽ߦ ࠎ߁ᕁߡ]

ωࠄ߆ߛ  

2B-J1㧦� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 㧦޽޽]  

3B-J2㧦߁χࠎ  

4B-J1㧦߹ߦ߆⏕޽ �ߣߞ߽߇߁߶ߩߘ] � � � � � � �  

5B-J3㧦� � � � � �߁ߘ́ߥࠎࠈ޿] � � � � � �  

6B-J3㧦ࠂߜ �́ߖߣߞ] � � � � � � � � � � � � �  

7B-J1㧦� � [⥄ಽ߇ߣߎࠆߡߞ߿ߩታ㓙ߦ ⷗߆ࠆߡ಴߇ലᨐ߆ߩࠆ޿ߡߞࠊવࠎߐᖚ⠪ߩߘ]

߿ ߨࠃ޿ߔ]  

8B-J3㧦� ߁ߘ]                              

9B-J3㧦  � �ࠎ߁] � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

10B-J2㧦ߦ߆⏕޽޽  

11B-J4㧦ኾ㐷߬ߞ߿ߪߩ߁޿ߡߞ ߆ࠎߥ]  

12B-J3㧦� � � � � � � � � � � �ߨ㧘߁ߘ] � � �  

13B-J3㧦́ߒߊ߹ߖ  [ⷞ㊁ࠄ߆߁߾ߜߞߥߊ⁜߇  

14B-J1㧦� � � � � � ߨࠆ޽ߪࠇߘ㧚ߨ޿ߥࠇߒ߽߆޿⁜㧚ߨߛ߁ߘ]  

㧘J3ߪߢ଀ߩߎ ߚߒ߆↢߽ߦኾ㐷ߩಽ⥄߿ⓥ⎇ࠍࠇߘߡ⷗ࠍᐥ⥃ޟߪ

㧘J1ߒኻߦࠇߎ㧚ࠆ޿ߡߴㅀࠍᣇ߃⠨߁޿ߣ㧔㧝B㧕ޠ޿ ߪ J3 ࠍળ⹤ߩ

ߣ㧔4B㧕ޠߣߞ߽߇߁߶ߩߘߦ߆⏕޽߹ޟߡߞ߉߃ߐ J3 ߥ⊛⿷⵬ߒኻߦ

㧘ౣߩߩ߽ࠆߔࠍߺㄟࠅഀ ߮ J3 ߢࠎㄟࠅഀߣ㧔5B㧕ޠߥࠎࠈ޿ޟ߇ turn
޿ߚߒ⋠ᵈߢߎߎ㧚ࠆ޿ߡߒߣ߁ࠃߒዷ㐿ࠍᣇ߃⠨ߩ㧘⥄ಽߒᚯࠅขࠍ

㧘5Bߪߩ ߢ J3 ߪ J1 ⥄ޟߦᓟߢὐᤨߚߞ⸒ߣ㧔4B㧕ޠߦ߆⏕޽߹ޟ߇

ಽ̖ߩਛ⇛̖⷗ޠߨࠃ޿ߔ߿㧔7B㧕߁޿ߣౝኈ੍ࠍߣߎ߁ࠈ޽ߢߊ⛯߇

ߦᓟߩޠߥࠎࠈ޿ޟ㧘ߡߒ᷹ J1 ޿޽ߣޠ߁ߘޟߡߒ੍᷹ࠅవขࠍ⹤⊑ߩ

ߢߎߎ㧚ࠆ޿ߡߞ߁ࠍߜߠ J1 ߣ J3 㧘J1ߒࡊ࠶࡜࡯ࡃ࡯ࠝ߇⹤⊑ߩ ߽

J3 ߽⊒⹤ࠍਛᢿߚߒ㧚ߩߘᓟ㧘J3 ߽ J1 ߽⊒⹤ౣࠍ㐿ࠆߔߣ߁ࠃߒ㓙ߦ㧘

ౣᐲ⹤ߚߒࡊ࠶࡜࡯ࡃ࡯ࠝ߇㧔6B㧘7B㧕㧚ߪ߈ߣߩߎ㧘J3 ߇ J1 ߦ turn
㧚J1ߚߞ⼑ࠍ ᓟ㧘J2ߚߞࠊ⚳߇⹤㧔7B㧕⊑ߩ ޿⍴ߣޠߦ߆⏕޽޽ޟߪ

⊒⹤ߢ౒ᗵߒ␜ࠍ㧔10B㧕㧘J4 ޠ̖߆ࠎߥ߬ߞ߿ߪߩ߁޿ߡߞኾ㐷ޟߪ

㧘J4ߒ߆ߒ㧔11B㧕㧚ࠆ޿ߡߒߣ߁ࠃߒࠍ⹤⊑ߥ⊛⿷⵬ߣ ߛ߹߇⹤⊑ߩ

㧘J3ߦߜ߁޿ߥࠄࠊ⚳ ߣ㧔12B㧕ޠߨ㧘߁ߘޟߚ߹ߪ turn 㧘ߺㄟࠅഀߦ

J4 㧘J4ࠅࠃߦࠇߎ㧚ࠆ޿ߡߒ␜ࠍ౒ᗵߦ ߦߕࠇߐ಴↥߇ㅀㇱߪ⹤⊑ߩ

ਛᢿࠆ޿ߡߒ㧚ߩߘᓟ㧘J3 ߣ㧔13B㧕ޠߒߊ߹ߖޟߪ turn ⥄㧘ߡߞขࠍ

ಽߩᗧ⷗ࠍ᭴▽ߒᆎࠆ޿ߡ߼㧚ߪࠇߎ J3 ߇ 6B ⛯⛮ࠍ⹤⊑ߚࠇߐਛᢿߢ
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ߢ㧘11㧮ߦหᤨߣࠆ޽ߢߩ߽ߚߒ J4 ߩ߽ߚߒ⛯⛮ࠍ⹤⊑ߚࠇߐਛᢿ߇

ߢߎߎ㧘ߒ߆ߒ㧚ࠆࠇࠄ߃⠨߽ߣࠆ޽ߢ J3 ߇ turn ࠆ޿ߡߒߣ߁ࠈขࠍ

ㅜਛߢ㧘J1 ߚ߹ߪ J3 ㄟࠅഀߥ⊛㧘౒ᗵߡߌฃࠍ⸒⊑߁޿ߣޠ޿⁜ޟߩ

㧘J3ߒኻߦࠇߎ㧔14B㧕㧚ࠆ޿ߡߞⴕࠍߺ ߽ J1 ߽⥄ಽߩ turn ߖ᡼᫈ࠍ

㧘J3ߡ޿߅ߦ଀ߩ㧚એ਄ࠆ޿ߡߍㆀࠍ⹤⊑ߩ㧘⥄ಽߕ ߪ 1B ࠍࠕࡠࡈߢ

ߦᓟߚ޿▽ J1 ߡߞࠃߦߺㄟࠅഀߩ turn ᓟ㧘J3ߩߘ㧚ߚࠇࠊᅓࠍ ߪ J1
෸߮ J4 ߢࠎㄟࠅഀߦ⹤⊑ߩ turn ߡߒᜬ⛽ࠍࠕࡠࡈߩ㧘⥄ಽߒᚯࠅขࠍ

㧚ࠆ޿  
એ਄ߩ㧞଀ߦ౒ㅢߪߩࠆ޿ߡߒ㧘ഀࠅㄟ߇ߺ⃻ߚࠇᓟ㧘⊒⹤ᮭ߇ਥߦ

⺆㧚ᣣᧄࠆ޽ߢߣߎࠆߔ᧪߈ⴕࠍ㑆ߩ⹤⠪ߚࠇ߹ㄟࠅഀߣ⹤⠪ߺㄟࠅഀ

Უ⺆႐㕙ߡ޿߅ߦ㧘ഀࠅㄟ߇ߺ⃻ߚࠇᓟ㧘ഀࠅㄟ߹ߚࠇ⹤⠪߇⥄ಽߩ⊒

⹤ߦ߼ߚࠆߔ⛯⛮ࠍ turn ળ⹤ෳടߩ㧘ઁߒᜬ⛽ࠍࠕࡠࡈ㧘ߒᚯࠅขࠍ

⠪ߥ⊛࠻ࡦࡔࠦ߇⊒⹤߿⵬⿷⊛ߥ⊒⹤ߡߞࠃߦ㧘ᓢࠅഀߦޘㄟ߹ߚࠇ⹤

⠪ߦࠕࡠࡈߩෳടࠆ޽߇ߣߎࠆߔ㧚   
 

6.2 ਛ࿖⺆Უ⺆႐㕙ߩળ⹤ߩㅪ㎮  
㧨╙㧟⹤⠪ࠆࠃߦ⊒⹤ᮭߩᅓข㧪  
1B-C1㧦Դ -heh Դⱘᑈ啘ᰃϾ䯂乬㗠ϨԴ -Դ䙷Ͼ໻ -ᑈ啘ࠄњˈ✊ৢᰃ -ϔ㠀ӕϮ᢯㘬ⱘᯊ׭Ӯ -

Ӯḍ᥂ [ 

2B-C2㧦� � � [៥ߎ -៥⏅䗴ߎᴹϡϔᅮᰃ㽕䖯ӕϮⱘˈ䴲㽕 [ 

3B-C3㧦� � � � � � � � � � � � � � � � � � � � � � � [ᇍ  

4B-C2㧦䲒䘧䇈ህ -ህϮ䴲㽕䖯ӕϮ৫  

5B-C1㧦䙷 [ 

6B-C3㧦   [៥Ӏ [ЎҔМ� � �  

7B-C4㧦        [ᇣ٤ᰃᛇ㧔㧚㧕ᔧ [ᬭᏜˈᇍ  

8B-C1㧦                       [ᔧ㗕Ꮬ  

9B-C3㧦㗠Ϩህㅫϡᔧ㗕Ꮬ䖭ϾϪ⬠ϞⱘᎹ԰ቫԡ໮ⱘᕜԴЎ௯䴲㽕䖯ӕϮਸ਼  

๺⸶  

1B-C1㧦ߚߥ޽ -heh ࠍ᧚ੱ߇㧚ડᬺࠄ߆ࠆߡߞขࠍᐕࠎߛࠎߛ㧚ࠆߥߦ໧㗴ߪᐕ㦂ߩߚߥ޽

൐㓸ߦᤨࠆߔᩮ᜚ߡߒߣ [ 

2B-C2㧦� � � � � � � ߕ㧚ᔅ޿ߥࠄ㒢ߪߣߊ௛ߢડᬺ߽ߡߒੌୃࠍᄢቇ㒮ߪ⑳]        [ 

3B-C3㧦� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ߁ߘ]       

4B-C2㧦ዞ⡯ࠄߥࠆߔ㧘ડᬺߦ౉߆ߔߢ߼ߛߣ޿ߥࠄ  

5B-C1㧦ߪࠇߘ [ 

6B-C3㧦� � � ߪߜߚ⑳] ߢࠎߥ]  
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7B-C4㧦� � � � � � ߦᢎᏧߪࠎߐ٤]    ࠎ߁㧚ࠄ߆޿ߚࠅߥ]  

8B-C1㧦� � � � � � � � � � � � � � � [ᢎᏧ߆޿ߚࠅߥߦ  

9B-C3㧦ᢎᏧߩߎ߽ߡߊߥࠄߥߦ਎ߩਛߥࠎࠈ޿ߦ઀੐ࠄ߆ࠆ޽߇㧘ߢ߹ߎߘߢࠎߥડᬺߦ

ߩࠆࠊߛߎ  

� 㧘C1ߡ޿߅ߦ଀ߩߎ ߣઙ᧦ߩߟ৻ᐕ㦂߽ߦ㓙ࠆߔ᧚൐㓸ੱߪ㧘ડᬺߪ

⠨߁޿ߣࠆߥߊߒ㔍߇ዞ⡯ߩડᬺࠄ߆ߡߒㅴቇߪ㧘ᅚᕈ߼ߚࠆ߃⠨ߡߒ

㧘C2ߦߜ߁޿ߥߒੌ⚳߇ળ⹤ߩߘ㧘ߒ߆ߒ㧔1B㧕㧚ࠆ޿ߡߒ⴫᣿ࠍᣇ߃
ߪ C1 㧘C1ߡߒ੍᷹ࠍౝኈߩ⹤⊑ߩ ߩ turn ୃࠍᄢቇ㒮ޟߢࠎㄟࠅഀߦ

㧔2B㧕㧚ࠆ޿ߡߒ⴫᣿ࠍᣇ߃⠨ߩಽ⥄ߣޠ޿ߥࠄ㒢ߪߣߊ௛ߢડᬺ߽ߡߒੌ

㧘C2߈ߣߩߎ ࠆ޽ߢળ⹤ෳട⠪ߩੱ৻߁߽ߢㅜਛߩ⹤⊑ߩ C3 ߇ C2 ߩ

⊒⹤ߦኻߣޠ߁ߘޟߡߒหᗧࠆ޿ߡߒ㧔3B㧕㧚ߡߞࠃߦࠇߘ C2 ⹤⊑ߩ

ᓟ㧘C2ߩߘ㧚ߚࠇߐਛᢿ߇ ߥࠆߔዞ⡯ޟߡߒ㐿ౣࠍ⹤⊑ߚࠇߐਛᢿߪ

ߣޠ߆ߔߢ߼ߛߣ޿ߥࠄ౉ߦ㧘ડᬺࠄ C1 㧔4B㧕㧚C1ࠆ޿ߡߒ໧⾰ߦ ߪ

㧘C3߇ࠆߔߣ߁ࠃ߃╵ߣ㧔5B㧕ޠ㧕ߪࠇߘ㧔㇊ޟ ޠߢࠎߥߪߜߚ⑳ޟߦ

ߣ turn 㧘C3ߒ߆ߒ㧔6B㧕㧚ࠆ޿ߡࠇ߹ㄟࠅഀ߇ ߥࠄࠊ⚳ߛ߹߇⹤⊑ߩ

ߦߚ㧘ᣂߦߜ߁޿ C4 ߢࠎㄟࠅഀߦ⹤⊑ߩߘ߇ C2 ᣇ㧔2B߃⠨ߩ ߣ 4B㧕

ࠆ޿ߡ߼ᆎࠍޠࠄ߆޿ߚࠅߥߦᢎᏧߪࠎߐ٤ޟ⹤㧔⊑ߥ⊛⿷⵬ߡ޿ߟߦ

㧔7B㧕㧚ߩߘ C4 㧘C3߃߹〯ࠍ⹤⊑ߩ ޠߩࠆࠊߛߎ̖⇛ਛ̖ߦᢎᏧޟߪ

㧘ᦨೋߡ޿߅ߦㅪ㎮ߩળ⹤ߩ㧔9B㧕㧚એ਄ࠆ޿ߡ߼ߣ߹ࠄ߇ߥߒ⿷⵬ߣ

ߪ C2 ߇ C1 㧘߳ࠈߎߣߚߒߣ߁ࠃߒ⴫᣿ࠍ෻ኻᗧ⷗ߢࠎㄟࠅഀߦ⹤⊑ߩ

C3 ߢࠎㄟࠅഀ߇ C㧝ߣ C2   㧚ࠆߔᒻᚑࠍࠕࡠࡈߩ㧘⥄ಽ޿ᅓࠍ⹤⊑ࠄ߆
㧨ߩࠕࡠࡈಽⵚߣ⛔ว㧪  

1D-C3㧦Џ㽕અӀᄺⱘᰃЁए௯ˈࠄᯊ׭㗗偠ⱘᰃ䙷⾡ᅲ䏉㛑࡯њˊԴ䇈 7[ᑈ  

2D-C2㧦� � � � � � � � � � � � � � � � � � � � � � � � � � � � � [៥㾝ᕫ䖬ᰃ˖  

3D-C3㧦7 ᑈгᏂϡ໮䛑ᄺᅠњ৻  

4D-C2㧦㒣偠↨䕗Ꮒ  

5D-C1㧦Ꮒᕫᕜ  

6D-C3㧦7 ᑈᏂϡ໮кϞ [䛑ᑨ䆹ᄺᅠњ  

7D-C4㧦               [ઢ≵᳝≵᳝  

8D-C1㧦 [Ꮒϡ໮ᄺ  

9D-C4㧦[અӀ੟䇈䖬ᰃЈᑞᮍ䴶ⱘ [䖬ᰃ㽕䴴ᅲ䏉ˊᑊϡᰃ䇈અӀህএ᧲⾥ⷨ㧘এⷨおⷨお䙷Ͼ

⧚䆎ˈ㗏䖭㗏䙷ⱘ  

๺⸶  

1D-C3㧦⑳ߩߜߚኾ㐷ߪṽᣇකቇ߁ࠂߒߢ㧘ᤨߩߘታ〣⢻ജࠆࠇࠄ߼᳞߇㧚7[ᐕ㑆  

2D-C2㧦� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ߿ߪߩ߁ᕁ߇⑳]
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ࠅߪ  

3D-C3㧦7 ᐕ㑆ߤࠎߣ߶ߡߞ㧔ၮ␆⍮⼂ࠍ㧕ోㇱቇ߮⚳߁ࠂߒߢࠆ߃  

4D-C2㧦⚻㛎޿ߥࠅ⿷ߛ߹ߪ  

5D-C1㧦޿ߥࠅ⿷ࠅߥ߆  

6D-C3㧦7 ᐕ㑆ߡߞᢎ⑼ᦠ㧔ߩ⍮⼂㧕ߪᄢ૕ [ീᒝߕߪࠆࠊ⚳ߒ  

7D-C4㧦� � � � � � � � � � � � � � � � ߛ߹ߛ߹߿޿]  

8D-C1㧦 [ᄢ૕ീᒝ  

9D-C4㧦 ⎇ࠍ⺰ᄢ੐㧚ℂ߇ታ〣⢻ജࠅߪ߿ࠄ߆ࠆ޿ߡߒീᒝࠍᐥ⥃߽ߡߞ⸒ߣ૗ߪࠇࠊࠇࠊ]

ⓥࠅߚߒ㧘ᢥ₂߁޿ߣࠆߔࠅߛࠎ⺒ࠍ઀੐޿ߥߢߌࠊࠆߔ  

㧘C3ߡ޿߅ߦ଀ߩߎ ߣޠࠆࠇࠄ߼᳞߇ታ〣⢻ജߪ߁߶ߩṽᣇකޟߪ

ࠆ޿ߡߒߣ߁ࠃߒዷ㐿ࠍ⹤⊑ߦᦝߣޠ㧣ᐕ㑆ޟ㧘ߦᓟߚߴㅀࠍᗧ⷗߁޿

㧔㧝D㧕㧚ᤨߩߘ㧘C2 ߣޠࠅߪ߿ߪߩ߁ᕁ߇⑳ޟߪ C3 ߩ turn ㄟࠅഀߦ

㧘C2ߒ߆ߒ㧔2D㧕㧚ࠆ߼ᆎߒ▽᭴ࠍᗧ⷗ߩ㧘⥄ಽߢࠎ ࠊ⚳ߛ߹߇⹤⊑ߩ

߮ౣߦߜ߁޿ߥࠄ C3 㧘C2ߺㄟࠅഀ߇ ࠄ߆ turn ਛߩᦨೋߡߒᚯࠅขࠍ

ᢿߚࠇߐ⊒⹤ౣࠍ㐿ࠆ޿ߡߒ㧔3D㧕㧚C3 ᓟ㧘C2ߚߞࠊ⚳߇⹤⊑ߩ ౣߪ

߮ turn ߡߞขࠍ 2 ⴕ⋡ߩਛᢿߚࠇߐ⊒⹤ࠆ޿ߡߒ⛯⛮ࠍ㧔4D㧕㧚ᤨߩߘ

ὐߡ޿߅ߦ㧘C3 ߣ C2 㧘2ߡ޿ߡߞᜬࠍᗧ⷗ߩ⥄ฦߪ ᒻᚑ߇ࠕࡠࡈߩߟ

ࠆ޽ߢળ⹤ෳട⠪ߩੱ৻߁ᓟ߽ߩߘ㧚ࠆ޿ߡࠇߐ C1 ߥࠅ⿷ࠅߥ߆ޟߪ

ߣޠ޿ 4D ߩ C2 ᓟ㧘C3ߩߘ㧔5D㧕㧚ࠆ޿ߡߒ⿷⵬ࠍᗧ⷗ߩ 7ޟߪ ᐕ㑆

ᐲ৻߁߽ߣޠߕߪࠆࠊ⚳ߒᄢ૕ീᒝߪ⼂⍮ߩᢎ⑼ᦠߡߞ 3D ➅ࠍ⹤⊑ߩ

ㅜਛ㧘C4ߩߘ㧔6D㧕㧚ࠆ޿ߡߒ㄰ࠅ 㧘ߺㄟࠅഀߣޠߛ߹ߛ߹߿޿ޟߪ

C3 㧔7D㧕㧚C3ࠆ޿ߡߒቯุࠍᗧ⷗ߩ ߣ C4 ᓟ㧘వߚߞࠊ⚳߇⹤⊑ߩ C2
ߚߒෳടߦࠕࡠࡈߩ C1 㧘C3ߒ⹤⊑ߣޠᄢ૕ീᒝޟߪ ߒෳടߦࠕࡠࡈߩ

㧘C1ߒ߆ߒ㧔8D㧕㧚ࠆ޿ߡߒ␜ࠍߩࠆߔߣ߁ࠃ ߪ⹤⊑ߩ C4 ⹤㧔9D㧕⊑ߩ

ᓟߩߘ㧚ߚࠇߐ㧘ਛᢿߒࡊ࠶࡜࡯ࡃ࡯ࠝߣ C4 ߪ C3 ᗧ⷗㧔1D㧘3D㧘ߩ

6D㧕ߣ C2 ߼ᆎߴㅀࠍᗧ⷗ߩ㧘⥄ಽࠄ߇ߥ߼ߣ߹ࠍᗧ⷗㧔2D㧘4D㧕ߩ

㧘1D㨪4Dߦ߁ࠃߩ㧔9D㧕㧚એ਄ࠆ޿ߡ ߡ޿߅ߦ C3 ߣ C2 ⊑ߺㄟࠅഀߪ

⹤ߡߞࠃߦ㧘ࠍࠕࡠࡈߩࠇߙࠇߘᒻᚑࠆ޿ߡߒ㧚ߩߘᓟ㧘C2 ߪ C1 ⥄ߦ

ಽߩࠕࡠࡈߩ᭴▽ߦෳട߇ߚߞࠄ߽ߡߒ㧘C3 㧔6D㧕ߔ㄰ࠅ➅ࠍ⹤⊑ߪ

ߡߞࠃߦߣߎ C4 ߣ C1 㧚ࠆ޿ߡߒᜬ⛽ࠍࠕࡠࡈߩ㧘⥄ಽ߈᜗ࠍෳടߩ

ߩᓟߩߘ 9D 㧘C4ߢ ߪ㧕ޠ޿ߥߢߌࠊ̖⇛ਛ̖ߪࠇࠊࠇࠊޟ⹤㧔⊑ߩ C3
ߣ C2 㧘C2ߡࠇ⸄ߦౝኈߩ⹤⊑ߩਔᣇߩ ߣ C4 㧚ࠆ޿ߡ߼ߣ߹ࠍ⹤⊑ߩ

ߩߎߎ C4 ߥߺߩߣߎࠆߔว⛔ߦߟ৻ࠍࠕࡠࡈߚߒಽⵚߦߟੑߪ⹤⊑ߩ

㧘C4ߕࠄ ࠆ޿ߡߒߚᓎഀ߽ᨐ߁޿ߣࠆ߼ᆎ߈▽ࠍࠕࡠࡈ޿ߒᣂࠆࠃߦ

㧚ࠆࠇࠄ߃⠨ߣ  

－ 50 －



 
 

એ਄ߩ㧞଀ߦ౒ㅢߪߩࠆ޿ߡߒ㧘ഀࠅㄟ߇ߺ⃻ߚࠇᓟ㧘╙㧟⹤⠪ߪ⊒

⹤ᮭࠍขߡߞ⥄ಽࠍࠕࡠࡈߩ᭴▽ࠆ޽ߢߣߎࠆߔ㧚ਛ࿖⺆Უ⺆႐㕙߅ߦ

ขࠍ⹤ᮭ⊑߇㧘╙㧟⹤⠪ߦߌ߆ߞ߈ࠍࠇߘᓟ㧘ߚࠇ⃻߇ߺㄟࠅ㧘ഀߡ޿

㧘5.1ߡ޿ߟߦὐߩߎ㧚ࠆ޿ߡߍ਄߈▽ࠍࠕࡠࡈߩ㧘⥄ಽࠅ ߣ 5.2 ឭߢ

⊑߇⹤⠪ߺㄟࠅ㧘ഀߊᄙ߇ߺㄟࠅഀߩᢥਛߪߢਛ࿖⺆Უ⺆႐㕙ޟߚߒ␜

⹤ࠅഀߦㄟߢࠎ⊒⹤ᮭࠍขࠆ௑ะߣ⺰⚿߁޿ߣޠࠆ޽߇㑐ߣࠆ޿ߡߞࠊ

⠨ࠆࠇࠄ߃㧚  
 

㧣㧚 ߦࠅࠊ⚳   
એ਄ߩಽᨆࠍㅢߓ㧘ഀࠅㄟߩߺ૏⟎ߪߡ޿ߟߦ㧘JNS ߩᢥᧃߪ႐วߩ

㧘CNSߒኻߦߩࠆߥߊᄙ߇ߺㄟࠅഀ ߇ߺㄟࠅഀߩߢㅜਛߩ⹤⊑ߪ႐วߩ

ᄙ߇ߣߎ߁޿ߣࠆߥߊಽߚߞ߆㧚వⴕ⊒⹤ߩߣ㑐ଥࠅഀࠆࠃߦㄟߺ⊒⹤

㧘JNSߪߡ޿ߟߦᯏ⢻ߩ 㧘ߊᄙ߇⹤⊑ߥ⊛⿷㧘⵬ߦ㓙߻ㄟࠅഀߦ⹤⊑ߪ

㧘CNSߒኻߦߩࠆߔ▽᭴ࠍᗧ⷗ߢ౒หߣ⹤⠪ߚࠇ߹ㄟࠅഀ ਥዉߩ⹤⊑ߪ

ࠆߔఝవࠍ⹤⊑ߩ㧘⥄ಽߊᄙ߇⹤⊑ߩࠅ⹤෸߮వข⊑ߺㄟࠅഀࠆขࠍᮭ

௑ะ߇ߣߎࠆ޽߇ಽߚߞ߆㧚ഀࠅㄟߺᓟࠆߌ߅ߦળ⹤ߩዷ㐿ߪߡ޿ߟߦ㧘

JNS ߇⹤⠪ߚࠇ߹ㄟࠅ㧘ഀߪ႐วߩ turn ⹤⊑ߚࠇߐ㧘ਛᢿߒᚯࠅขࠍ

ᒻࠍࠕࡠࡈߦ㑆ߩ⹤⠪ߚࠇ߹ㄟࠅഀߣ⹤⠪ߺㄟࠅഀߪ޿ࠆ޽㧘ߒ⛯⛮ࠍ

ᚑߒ㧘ࠇߘએᄖߩෳട⠪ߪᓢࠍࠕࡠࡈߦޘ౒᦭ࠆߔ௑ะߦߩࠆ޽߇ኻߒ㧘

CNS ߇㧟⠪╙ߡ޿߅ߦὐᤨߺㄟࠅഀߪ႐วߩ turn ߪ޿ࠆ޽㧘ߡߞขࠍ

ળ⹤ෳട⠪ోຬ߇┹੎⊛ߦ turn ௑ะࠆߔ▽᭴ࠍࠕࡠࡈߩ⥄ฦߡߞขࠍ

㧚ߚߞ߆ಽ߽ߣߎࠆ޽߇  
ᧄ⎇ⓥߪ㧠ੱળ⹤ࠅഀߩㄟࠍߺਛᔃߦᣣਛኻᾖಽᨆࠍⴕߚߞ㧚੹ᓟߪ

ᦝߦᄙߩߊ⥄ὼળ⹤ࠍ࠲࡯࠺ߩ෼㓸ߒ㧘ᣣᧄ⺆෸߮ਛ࿖⺆ࠆߌ߅ߦ turn
ࡦ࡯࠲ࡄࠆࠇ⃻ߦዷ㐿ߩળ⹤ߩᓟߺㄟࠅഀߚ߹㧘ߒ⠨ኤߡ޿ߟߦ᭴ᚑߩ

⺆ᣣᧄ⺆Უ߇㧘ᣣᧄ⺆ቇ⠌⠪ߦ㧚ᦝࠆ޽ߢᔅⷐ߇⠨ኤࠆߥࠄߐߡ޿ߟߦ

⹤⠪ߣળ⹤ࠆߔ㓙ߦ㧘ળ⹤ߩᵹࠍࠇᅹߦ߁ࠃ޿ߥߍ㧘ߢߎߘߟ߆ⴕࠇࠊ

⊑ߢᒻߥ߁ࠃߩߤ㧘ߢߎߤ㧘ߟ޿㧘ߢ߃߁ߚߒ⸂ℂߊࠃࠍౝኈߩળ⹤ߚ

⹤ࠍᆎ߽ߡ޿ߟߦ߆ߩࠆ߼⠨ኤࠆߔᔅⷐࠆ޽߇㧚   
 

ᵈ  
㧝㧕ᧄ⎇ⓥߪߢળ⹤ߡ޿߅ߦ⃻࿷⹤ࠆ޿ߡߒࠍ⹤⠪㧔ಽᨆߩၮḰࠆߥߣ⹤ࠆ޿ߡߒࠍ⹤⠪㧕

⹤߇㧘⃻⹤⠪ߚ߹๭߱㧚ߣޠᰴ⹤⠪ޟࠍ⹤⠪ࠆߔࠍ⹤ߦᰴߩ㧘⃻⹤⠪޿⸒ߣޠ⃻⹤⠪ޟࠍ

⃻⹤ޟߩᤨߩߘ๭߱㧚ߣޠ⹤⠪ߺㄟࠅഀޟߦ․ࠍᰴ⹤⠪ࠆߔࠍߺㄟࠅഀߢㅜਛࠆ޿ߡߒࠍ

⠪ࠅഀޟߪޠㄟ߹ߚࠇ⹤⠪ߦޠᒰࠆߚ㧚  
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㧞㧕㍳㖸ߣ㍳↹ߚߞࠊ⚳߇ᓟ㧘ᢥሼൻߚߒ㧚ᢥሼൻߩ⸥ภߪએਅࠆ޽ߢࠅ߅ߣߩ㧚  

ޟ㐿ᆎ㧧ߩߺㄟࠅ㧦ഀޠ㨇ޟ ⺞㧦㖸ޠχωޟ㧧ߣߎࠆ޿ߡࠇㅜಾ߹߹ߥਇቢో߇⪲⸒ߩ㧦⋥೨ޠ-

ࠍ㖸ޠ㧦⪲⸒ޟᴉ㤩㧧޿㧦⍴ޠ㧔㧚㧕ޟ㧧ߣߎࠆ޿ߡߞ߇ਅߦ┵ᭂߣߣߎࠆ޿ߡߞ߇਄ߦ┵ᭂ߇

ᑧ߫ࠆ޿ߡߒ㧧ޟheh,huh,hhhޠ㧦╉޿㧧ޟ .hޠ :⊒⹤ߩㅜਛߩๆ᳇㧧ޟ㧔⸒⪲㧕㧕㧦ਇ᣿⍎ߥ⊒

⹤㧚  

㧟㧕⊒⹤ᢥߩಽ㘃ߡ޿ߟߦ㧘ቝ૒⟤㧔2007㧕ߩ⊒⹤ᢥߩ⹺ቯߩ઀ᣇߦᓥ޿㧘⊒⹤ᢥޟࠍ㧝⺆

వޟޠ⹤ᢥ⊑ߚࠇߐᝌ౉ߦߜߠ޿޽ޟޠ⹤ᢥ⊑ߚࠇߐਛᢿޟޠਛㅜ⚳ੌဳ⊒⹤ᢥޟޠ⹤ᢥ⊑ߩ

ⴕㇱ࡮ᓟ⛯ㇱߡ߼ߣ߹ߣ㧝⊒⹤ᢥߦߤߥޠಽ㘃ࠆߔ㧚  

㧠㧕ࠅഀߩߘㄟߺ⊒⹤ࠅഀߡߞࠃߦㄟ߹ߚࠇ⹤⠪ߩ⊒⹤ࠍਛᢿࠆߔ႐ว߽ࠅ޽㧘ഀࠅㄟ߹ࠇ
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