
 
 

ળࠅഀࠆߌ߅ߦㄟߺ⊒ߩߡߟߦ⠨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ࠆߢߩ߽ߚߒಽᨆࠍ⊑ߺㄟࠅഀࠆߌ߅ߦࡦ࡚ࠪ࠶ࠞ

ᧄ⺆Უ⺆႐㕙ߪߢᢥᧃࠅഀࠆߌ߅ߦㄟ߇ߺᄙߊ㧘ਛ࿖⺆Უ⺆႐㕙ߪߢ⊒

ߩㅜਛࠅഀࠆߌ߅ߦㄟ߇ߺᄙ߇ߣߎಽߚߞ߆㧚߹ߚ㧘ᣣᧄ⺆Უ⺆႐

㕙ߪߢ⿷⊛ࠅഀߥ⊛࠻ࡦࡔࠦߪࠆㄟߺ⊒߇ᄙߊ㧘⠪߇⋧ᚻߣ

หߢᗧࠍ᭴▽ࠆߔะ߇ߚࠇࠄ㧚ߦࠇߘኻߒ㧘ਛ࿖⺆Უ⺆႐㕙ߢ

ߩ⊑ߩ㧘⋧ᚻߊᄙ߇ߥ⊛߮ߺㄟࠅഀࠆขࠍਥዉᮭߩળߪ

ㅜਛߢ⥄ಽߩᗧࠍㅀߴᆎࠆะ߇ߚࠇࠄ㧚ᦝߦ㧘ഀࠅㄟ߇ߺࠇ

ޘᓢ߇ળෳട⠪ోຬߪߢ㧘ᣣᧄ⺆Უ⺆႐㕙ߡߟߦዷ㐿ߩળߩᓟߚ

ળෳടߪߢ㧘ਛ࿖⺆Უ⺆႐㕙ߒኻߦߩࠆ߇ะࠆߔࠍࠕࡠࡈߦ

⠪ోຬ߇┹⊛ߦฦ⥄ࠍࠕࡠࡈߩ᭴▽ࠆߔะ߇ߣߎࠆ߇ಽߚߞ߆㧚 
 
㧦ᣣᧄ⺆Უ⺆႐㕙࠼ࡢࠠ  ਛ࿖⺆Უ⺆႐㕙  ⊒ ߺㄟࠅഀ  ࠕࡠࡈ   
 
㧝㧚 ߦߓߪ   

ળߡ߅ߦ㧘⠪ 㧘ߢࠎㄟࠅഀ߇ᰴ⠪ߦߜ߁ࠆߡߒࠍ߇(1

⊒ᮭࠍขࠆ߇ߣߎࠆߔߣ߁ࠈ㧚ળෳട⠪߇㧞ੱߩ႐วߪ⠪߆

ߢߌߛ㧘⠪ߪ႐วߩળߩ㧘㧟ੱએ߇ࠆߢߌߛࠆขࠍᮭ⊑ࠄ

ߪ㧘ᰴ⠪ߚߩߘ㧚ࠆ߇ᔅⷐࠆขࠍᮭ⊑߽ࠄ߆ᚻ߈⡞ߩ㧘ઁߊߥ

⠪ߩળࠅഀߦㄟߢࠎ㧘⊒ᮭࠍขߣࠆหᤨߦ㧘ઁߩ⡞߈ᚻ߇⊒

ߥߦᔅⷐ߇ࠫ࠹࠻ࠬߩળߥⶄ㔀߁ߣࠆߔߦ߁ࠃߥࠄขࠍᮭ

㧚ࠆ  
ᧄ⎇ⓥߪߢᣣᧄ⺆߮ਛ࿖⺆ߩ㧠ੱળࠅഀࠆߌ߅ߦㄟߺ⊒ࠍኻ

ߚࠇ߇⊑ߺㄟࠅ㧘ഀߡ߅ߦ⊑ߩ⠪ߚࠇ߹ㄟࠅ㧘ഀߒಽᨆߦ⽎

⟎ࠅഀߣㄟߺ⊒ߩᯏ⢻⊛ߥ․ᓽࠍಽᨆߦ߽ߣߣࠆߔ㧘㧝ࠅഀߩߟㄟ

⠪ᦧߚࠇߐ↥ߡߞࠃߦળෳട⠪ߩ㧘ⶄᢙߦᓟߚߓ↢߇ߺ

㧔turn-taking㧕ࠍࡦ࠲ࡄߩࠆߔߣ⊛⋠ࠍߣߎࠆߔߦ߆ࠄ㧚  
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㧞㧚  వⴕ⎇ⓥߣᧄ⎇ⓥߩ⟎ઃߌ  
ᰴߦ㧘ᧄ⎇ⓥߦ㑐ࠆࠊవⴕ⎇ⓥࠍⷰߒ㧘ᧄ⎇ⓥߩ⟎ઃߒ␜ࠍߌ㧘

⎇ⓥ⺖㗴ࠍ⸳ቯࠆߔ㧚⠪ᦧ㧔 turn-taking㧕ߪߡߟߦ࡞࡞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ᦨೋߡ߅ߦ turn ᭴ᚑනߩᦨೋ⒖ޟߩⴕㆡಾ▎ᚲ

(Transition Relevance Place㧦TRP)ߪߢޠ㧘  
A  turn ᚻߒߚࠇ㧘ㆬ߫ߪߦㆬ߱႐วࠍᚻߒߩᰴ߇ᚻߒࠆߡߞ߽ࠍ

߇ߌߛ turn 㧧ߟ߽ࠍോ⟵ߣᮭࠆขࠍ  
B  turn ᚻߒߩߘ㧘ߪߦ႐วߥㆬ߫ࠍᚻߒߩᰴ߇ᚻߒࠆߡߞ߽ࠍ

એᄖߩળෳട⠪ోຬ߇ᰴߩ turn ߚᆎߒߦ㧘ᦨೋߜ߁ߩߘ㧚ࠆࠇขࠍ

߇ੱ turn 㧧ࠆ߇ᮭߟ߽ࠍ  
C  turn ߩᰴߟ߆㧘ߕㆬ߫ࠍᚻߒߩᰴ߇ᚻߒࠆߡߞ߽ࠍ turn ࠆขࠍ

႐ว㧘ߥ߇ੱ turn 㧚ࠆ߈ߢ߇ߣߎߔߡߌ⛯߇ᚻߒࠆߡߞ߽ࠍ

㧞㧕ᦨೋߩ turn ᭴ᚑනߩᦨೋߩ TRP 㧘㧝㧕Aߢ ߽㧞㧕B ߽ㆡ↪ߕࠇߐ㧘㧝㧕C
ߩ႐ว㧘ᰴߚߌ⛯ߒ߇⠪ߩߢߣ߽ߩઙ᧦ߩ TRP 㧝㧕A㨪㧝㧕Cߡ߅ߦ
㧚ࠆࠇߐᓳߢ߹ࠆߎ߇ᦧߩ㧘⠪ࠇߐ↪ㆡ߮ౣ߇  

Sacks ઁ㧔1974㧕ࠆࠃߦ⠪ᦧߪߢࡓ࠹ࠬࠪߩ㧘ળߦࠅߣࠅ߿ߩ

ߘߪޠ⊑ߺㄟࠅഀޟ㧘ࠅߢ࡞࡞߇ߩޠߔ߇ੱ৻ߦᐲ৻ޟߡ߅

ࠄࠊ⚳߇⊑ߩ⠪ߗߥ㧚ࠆߡࠇߐߥߣߩ߽ߚߒ㆑ߦ࡞࡞ߩ

ߟߦ߆ߩࠆߓ↢߇ޠ㆑࡞࡞ޟ߁ߣࠆᆎߒ߇ᰴ⠪ߦߜ߁ߥ

ߚࠇ߇ߺㄟࠅഀߪߢ㧘ᧄ⎇ⓥߢߎߘ㧚ࠆ߇ᔅⷐࠆߔಽᨆߦᦝߪߡ

⟎ࠅഀߣㄟߺ⊒ߩᯏ⢻ⷰ߁ߣὐࠅഀࠄ߆ㄟߡߟߦߺ⠨ኤࠆߔ㧚 
⊒ߩ㊀ࠅߥ߮ഀࠅㄟߩߺಽ㘃ߡߟߦ㧘ᷓ Ỉ㧔1997㧕ߪ⊒ߣ turn

turnޟࠍ⊑ߺㄟࠅ㧘ഀߡߞࠃߦ㑐ㅪߩߣ ขࠅഀߩߚߩࠅㄟޠߺ㧘ޟ

ഀߩߚߩ㐿ᆎߩ⊑ߩᣧޟ㧘ޠߺㄟࠅഀߩߚߩߌ߆߈ߩᚻ߳ߒ

ߪ㧚↢㚤㧔1996㧕ࠆߡߒಽ㘃ߦߟ㧟ߩޠߺㄟࠅ turn ⟎ߩࠅߥ㊀ߩ

㧘ޠ႐วࠆߥ㊀ߣᧃየߩవⴕ⊒ޟ㧘ޠ႐วࠆߥ㊀߇㗡ߣ㗡ߩ⊑ޟߪߦ

㧘ߒߣࠆ߇ߟ㧟ߩޠ႐วࠆߥ㊀ߢㅜਛߩవⴕ⊒ޟ  ㊀ޟߪߦࠅߥ

㧚ࠆߡߒ៰ᜰࠍߣߎࠆ߇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ࠅഀޟㄟߦޠဳߺಽࠆߡߌ㧚   
એߦ߁ࠃߩవⴕ⎇ⓥߢ turn ⺰ߪߡߟߦ⟎ߥ⊛ℂ‛ߩࠅߥ㊀ߩ

㕙ߥ⊛ᕭᗧߦಽ㘃ၮḰߩߺㄟࠅഀࠆࠃߦ⟎ߩߘ㧘ߩߩ߽ࠆߡࠇࠄߓ

್ࠍ߆ᧃየ߇ߎߤ㧘ߢㅜਛ߇ߎߤ㧘ߡ߅ߦ㧘⊒ᢥߚ߹㧚ࠆࠇࠄ߇

ᢿࠆߔၮḰ߇ਇ⏕ࠆߢ㧚߽߆ߒ㧘వⴕ⎇ⓥࠅഀߪߢㄟߚߓ↢߇ߺᓟ

ߡࠇߐ⺰⼏ߊߒߪߡߟߦ߆ߩߊߡࠇߐዷ㐿ߡߒߦ߆߇㧘ળߦ
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㧘߇ߚ߈ߡࠇߐಽᨆߦਛᔃࠍળߩߢ㧞ੱߪߢ㧘వⴕ⎇ⓥߚ߹㧚ߥ

㧟ੱએߩળߪߢᰴߩ⊒ᮭ߇⺕ࠍข߁ߣ߆ࠆὐߢ㧘㧞ੱળߪߦ

ࠆߥ⇣ߡߞࠃߦ⺆Უߦߎߘ㧘ࠅ߇วࠅขߩᮭ⊑ߩᚻห჻߈⡞ߥ

㧘ࠄ߆ὐⷰߩߟ㧟ߩ㧘એਅߪߢᧄ⎇ⓥߢߎߘ㧚ࠆࠇࠄ߃⠨ߣࠆ߇࡞࡞

㧠ੱળࠅഀޟࠆߌ߅ߦㄟߺ⊒ࠆࠃߦޠ⠪ᦧߩ․ᓽߡߟߦ㧘ᣣ

ਛਔᲣ⺆႐㕙ߩ㆑ࠍಽᨆࠆߔ㧚   
㧔㧝㧕ഀࠅㄟߩߺ⟎ߩ․ᓽߡߟߦ  
㧔㧞㧕వⴕ⊒ߩߣ㑐ଥࠅഀࠆࠃߦㄟߺ⊒ߩᯏ⢻ߡߟߦ  
㧔㧟㧕ഀࠅㄟߺ⊒ߩᓟࠆߌ߅ߦળߩዷ㐿ߩ․ᓽߡߟߦ  
 

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⠪ࠆߢੱ

߁ߤߡߟߦ〝ㅴߩ᧪ߪߚߥ㧘ࠆߢਇ᥊᳇ޟߦ㧚ⵍ⺞ᩏ⠪ࠆ

⠨ߡߟߦࠢ࠶ࡇ࠻߁ߣޠ߆ߩࠆߡ߃ 10㨪15 ಽ߶ࠪ࠶ࠞࠬࠖ࠺ߤ

ߚߒ↹㍳㍳㖸ࠍᵴേߩߘ㧘ࠄ߽ߡߒࡦ࡚ 2)㧚ో㍳ᤨ㑆ߪ 95 ಽ 18
㧚ࠆߢ⑽  

 
㧠㧚 ᢛℂߩ⺆↪   

ᧄ⎇ⓥߡߟߦ⺆↪ࠆߌ߅ߦએਅߦ߁ࠃߩⷙቯࠆߔ㧚   
㧝turn ᭴ᚑන㧔Turn Constructional Unit㧦TCU㧕ߩ  
turn 㧚turnࠆߢߣߎߩ⇟㗅ߩ⊑ࠆߌ߅ߦળߪߣ ࠅࠊᄌࠅ⒖ߩ

TCUޟߪ߱㧚᭑ᧄ㧔2008㧕ߣ⠪ᦧࠍ ߤߥ⺆㧘ᢥ㧘▵㧘ฏ㧘නߪ

㧘ᧄ߈ߠၮߦࠇߘ㧚ࠆߡߒ៰ᜰߣޠࠆߥࠄ߆නߩࡊࠗ࠲ߥ߹ߑ߹ߐ

⎇ⓥߩੱ৻ޟߪߢ⠪߇㧝ߩߟ⸒⺆ⴕേࠍㆀⴕߦߚࠆߔߒᆎ߆ߡ

ᢥ⊑ߩߢ߹ࠆࠊ⚳ߒࠄ ߩߟ㧝ࠍߣߎߩޠ㓸วߩ(3 turn 㧚ࠆߔߣ  
⊑ߺㄟࠅഀ 4) 
⠪߇ࠆߡߒㅜਛߢ㧘ᰴ⠪߇ᝌࠆߔ⊒ࠆߢߣߎߩ㧚ߘ

႐วࠆขࠍᮭ⊑ࠄ߆⠪ߚࠇ߹ㄟࠅഀ߇⠪ߺㄟࠅഀߡߒߣᯏ⢻ߩ

㧚ࠆ߇႐วߥࠄขߣ  
㧔ࠕࡠࡈ floor㧕  
ࡠࡈߊߠၮߦⴕὑಽᨆ⋦ޟߣޠࠕࡠࡈߊߠၮߦળಽᨆޟߪࠕࡠࡈ

ߪޠࠕࡠࡈߊߠၮߦળಽᨆޟ㧚ࠆࠇࠄߌಽߦޠࠕ Sacks㧔1972㧕ࠃߦ

㧘turnߣࠆ ߣࠆߢᣇᴺࠆߔⷐ᳞ࠍޠᮭߔޟ߇ⴕὑ߁ߣࠆขࠍ
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ߊߠၮߦⴕὑಽᨆ⋦ޟ߱㧚৻ᣇ㧘ߣࠕࡠࡈࠍᮭߩߎ㧚ࠆߡࠇߐ

ߪޠࠕࡠࡈ Edelsky㧔1981㧕ߣࠆࠃߦ㧘ᮭߔࠍᜬߣࠆߡߞ⼂ߒ

ߪળෳട⠪ࠆߔᚲࠍࠕࡠࡈ㧚ࠆߡࠇߐߣࠆߢⓨ㑆㑆ᤨࠆߡ

turn ߡߒ⼂ࠍ߆ߩࠆߡߞߎ߇ߡ߅ߦᴫ⁁ߩቯ․ߡߒ㑐ߦ

߆ᯏ⢻㧔ߪߚ߹ࠢ࠶ࡇ࠻ߪߩ߁ߣޠ߆ߩࠆߡߞߎ߇ޟߩߘ㧚ࠆ

㧚ࠆߢߩ߽ࠍวᷙߩߟੑߩߎߪࠆ㧕╬ߔ߈ᒁࠍ╵ᔕ߿߆ࠄ

(ᣣᧄ⺆⸶ߪ㜞ේઁ㧔2002㧕ߣਛ㧔2006㧕ࠆࠃߦ )ᧄ⎇ⓥߢขࠅߚߍ

㧚ࠆߢࠕࡠࡈࠆߌ߅ߦ႐┙ߩⴕὑ⋦ߪޠࠕࡠࡈޟ  
 

㧡㧚 ᯏ⢻ߩ⊑ߺㄟࠅഀߣ⟎ߩߺㄟࠅഀ   
⟎ߩߺㄟࠅഀ 5.1  

ᧄ⎇ⓥߪߢ㧘ഀࠅㄟߩߺ⟎ߡߟߦ㧘ޟ⊒ᢥᧃࠅഀߩㄟޠߺ㧘ޟ⊒

ᢥਛࠅഀߩㄟޠߺ㧘ޟᓥዻ▵⋥ᓟࠅഀߩㄟ߁ߣޠߺಽ㘃ၮḰࠍቯࠆ㧚

㧚ߔ␜ߦ㧞ࠍౕߩߘ  
㧞� 㧕⊑ߺㄟࠅഀߪㇱಽߌಽ㘃㧔✂ដߩ⟎ߺㄟࠅഀ  

⟎ߩߺㄟࠅഀ  ․ᓽ  
 
 
 
 
 
⊒ᢥᧃ  

ߺㄟࠅഀ
⠪ߡߞߣߦ
⍮ߚࠅᖱ
ႎ߇ᓧࠇࠄ
߅ߦὐᤨߚ
ㄟࠅഀߡ
ߡ߈߇ߺ
▵㧚ਥࠆ
ᚗߪᓥዻ
ᐲ߇ᒙᓥ
ዻ▵ߩᓟߦ
 ߈ ߿ ߔ
㧚  

㧔ᣣ㧕
1D-J45)㧦ߨߛ߁ߘ㧚߁ߘ⠨ߣࠆ߃ㅴቇߥ߽߆ �ߦ߆⏕] � � �  
2D-J2㧦� � � � � � � � � � � � � � � � � [⚊ᓧߪⴕߊ㧚ߎ

⥄㧘߽ߤߌߚߞࠬࡦࡖ࠴ߎߘ߹߽ߡߊߥ߈ߢዞ⡯ࠇ
ಽ߽́ߢ⥄ಽߣߚߒ߇ᕁߡߞࠄ߆ߚߞ  

㧔ਛ㧕  
1B-C3㧦✊ৢԴЎҔМϡѿফϔϟ䖭⾡⫳⌏ਸ਼ˈㅔऩϔ⚍ⱘ⫳ [⌏  
2B-C4㧦� � � � � � � � � � � � � � � � � � � � � � �  [䙷

ҹৢৃ㛑гህ≵᳝њᰃ৻  
⸶  
1B-C3㧦ߥ߁ࠃߩߘߢࠎߥߪߚߥߡߒߘ↢ᵴࠍᭉߩߥ߹ߒ㧫

↢ߥ⚐නߩߘ [ᵴߤߥ  
2B-C4㧦� � � � � � ߆ߥ߁߽߽ࠄ߆ࠇߎߪᵴ↢ߥ߁ࠃߩߘ]

߽  
 
 
 
 
⊒ᢥਛ  

ߺㄟࠅഀ
⠪ߡߞߣߦ
⍮ߚࠅᖱ
ႎߛ߹߇⸒
ߡߞࠊ⚳
ߜ߁ߥ
ߺㄟࠅഀߦ
ߡ߈߇
߇㧚ㅀㇱࠆ
ቢోߦ↥
ߥߡࠇߐ
ߦߜ߁
㧚ࠆߡ߈  

㧔ᣣ㧕
1B-J4㧦⎇ⓥ⥄ߪࠇ߅ߪ [ 
2B-J1㧦               � [⥃ᐥ⎇ⓥ߁ࠀߒ߁ߎߤߌߥ߾ߓ -ീ

ᒝ߽ࠄ߇ߥߒ㧘ߥߚߺࠎࠆߌ  
䋨ਛ䋩 
1A-C3㧦Դгϡϔᅮᄺ䇁㿔௯ᇍ৻ˈԴᄺ⚍㞾Ꮕᛳ [݈䍷ᰃᕜϔᅮ
2A-C4㧦� � � � � � � � � � � � � � � � �   [୰ⱘ㗙ᰃ

Դ㾝ᕫҹৢৃ㛑Ӯ⫼ࠄⱘ  
⸶  
1A-C3㧦ࠍ⺆⸒߽ߚߥ⎇ⓥߪߣࠆߔ㒢߁ࠂߒߢߥࠄ㧚ߚߥ

߇ಽ⥄ߪߩࠆ߈ߢീᒝ߇ [⥝ߩ߽ࠆ߇  
2A-C4㧦� � � � � � � � �    [ᅢߪࠆ߆ߣߎߥ߈ᓟ߃

ߩ߽ߥ߁ߘ  
 
 
 
ᓥዻ▵⋥ᓟ  

ⶄᢥ⊛ߥ⊒
ᢥߩᓥዻ
ഀߦᓟߩ▵
߇ߺㄟࠅ
㧚ࠆߡ߈  

㧔ᣣ㧕
1B-J1㧦́߁ߘฬ⡯ࠄߥߚ߈ߟߦ [ 
2B-J3㧦� � � � � � � � � � � � � � � ඳ჻ภࠄߥ]  
㧔ਛ㧕  
1C-C1㧦Դ䙷Ͼ⏅䗴ϸᑈञˈ䇈ϡˈԚᰃԴߎᴹ [ҹৢ  
2C-C4㧦 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷    [ህᕫ㽕ᄽᄤњ
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⸶  
1C-C1㧦2 ᐕඨᤨ߁ߣ㑆ߪ㐳ߤߌߥߊතᬺࠄߚߒ [ 
2C-C4㧦� � � � � � � � � � � � � � � � � � � � [ሶଏࠍ↥

ߨߥߌ߾߈ߥ߹  
ᰴߪᣣਛਔ႐㕙ࠅഀࠆߌ߅ߦㄟߺ⟎ࠅഀߩㄟߩߺ㗫ᐲࠆߢ㧚 

㧟� 㗫ᐲ㧔࿁ᢙ㧕ߩ⟎ߺㄟࠅഀ  
႐㕙� � ⟎ߺㄟࠅഀ  ⊒ᢥᧃ  ⊒ᢥਛ  ᓥዻ▵  ว⸘  

JNS 36 21(p<0.001) 6 (n.s.) 63 
CNS 15(p<0.001) 50 15 80 

㧘JNSߪ㗫ᐲߥ⊛ోߩ⊑ߺㄟࠅഀ ࠅࠃ CNS ߘ㧚ᄙ߇ᣇߩ

ߪߺㄟࠅഀߩ߮ᢥਛߺㄟࠅഀߩᢥᧃߡߒ JNS ߣ CNS ߇ᗧᏅߦ㑆ߩ

ߚࠇࠄ㧔p<0.001㧕㧚৻ᣇ㧘ᓥዻ▵ࠅഀߩㄟߪߺᣣਛਔ႐㕙ߩ㑆ߦᗧ

Ꮕ߇ߚߞ߆ߥࠇࠄ㧔X2(2)=22.648,n.s.㧕㧚ߩࠄࠇߎⷐ࿃ߡߟߦએਅߩ

㧚ࠆࠇࠄ߃⠨ߦ߁ࠃ  
⊒ᢥᧃࠅഀߩㄟߪߡ߅ߦߺ㧘JNS ߢ⺆ᣣᧄߪߩࠆߥߊ㜞߇㗫ᐲߩ

ߪ SOV ో⊑ߣߥ߆⡞ߢ߹⺆ㅀߩ㧘ᢥᧃࠅ߅ߡߞขࠍ㗅⺆߁ߣ

ߣߎࠆࠇߐ↥߇ㅀㇱߪᚻ߈㧚⡞ࠆࠇࠄ߃⠨ߣࠄ߆ߊߦ߃ᝒ߇ᗧߩ

㧚৻ᣇ㧘ਛ࿖ࠆᆎࠍ⊑ߩ㧘⥄ಽᱛߌฃࠍᗧ࿑⊑ߩᚻߒࠅࠃߦ

ߪߢ⺆ SVO ߫ߌ⡞ߢ߹⺆ㅀߪᚻ߈㧘⡞ߚࠆߡߞขࠍ㗅⺆߁ߣ

ᆎࠍߢࠎㄟࠅഀߢὐᤨߩߘ㧚ࠆ߈ߢᄢ੍᷹߇ᗧߚ⸒ߩᚻߒ

㧘CNSߚߩߘ㧚ࠆ ߪߺㄟࠅഀߩᢥᧃߩ JNS ߃⠨ߣࠆߥߊߥዋ߽ࠅࠃ

㧚ࠆࠇࠄ   
⊒ᢥਛࠅഀߩㄟߪߡ߅ߦߺ㧘JNS ߪ㗫ᐲߩ CNS 㧚JNSߥዋࠅࠃ

⟎ࠍ࠭ࡐߦᓟ㧕ߩ㧔ᩰഥ⹖ࠅಾߩ▵ᢥߣ▵ᢥߦ㓙ࠆߔ▽᭴ࠍ⊑߇

ߡߨㅪࠍᢥߩ㧘ⶄᢙߦࠇߘ㧚ࠆߔࠅߚߒ↪ࠍޠߐޟ㧘㑆ᛩ⹖ࠅߚ

⊒ࠍ᭴▽ࠆߔ㓙ߦ㧘ᢥᧃߥ߾ߓ̖ޟߦ㧔ࠎ߾ߓ㧕ߥ߁ࠃߩߤߥޠᒻ

ᑼࠍ↪ࠆߔࠅߚߒ㧚ߡߞࠃߦߣߎࠆߔ߁ߘ㧘ߒᚻ߇⡞߈ᚻߦ⥄ಽߩ

߁ߣߥߡߞࠊ⚳ߛ߹߇ว࿑ࠍㅍߣࠆߡߞ⠨ࠆࠇࠄ߃㧚ᤨߩߘ

ὐߡ߅ߦ㧘⡞߈ᚻࠆ߇ߣߎߟ߁ࠍߜߠߪ 6)㧚એࠅࠃߦߣߎߩ㧘

㧘ߪߢ⺆㧚৻ᣇ㧘ਛ࿖ࠆߥߊߊߦߒࠍߺㄟࠅഀߦ⊑ߩ⠪ߪ⠪ߩઁ

ᢥ▵ߣᢥ▵ߩಾߦࠅᩰഥ⹖߇ߕࠇࠊ㧘ᢥᧃ߽ߦᣣᧄ⺆ߥ߁ࠃߩ⏕

ߦ߆ߊ⛯ߢ߹ߎߤ߇⊑ߩᚻߒߡߞߣߦᚻ߈㧘⡞ߚߥ߇ᱛᒻ⚳ߥ

㧘CNSߚߩߘ㧚ߊߦߒᢿ್ߪߡߟ ߇↪㗫ᐲߩߺㄟࠅഀߩᢥਛߩ

㜞ߣࠆߥߊ⠨ࠆࠇࠄ߃㧚  
ᓥዻ▵⋥ᓟࠅഀߩㄟߪߡ߅ߦߺ㧘JNS ߣ CNS ࠄ߇ᗧᏅߦ㑆ߩ

㧘CNSࠄ߆ᢙሼߩ㧘㧟ౝ߇ߚߞ߆ߥࠇ ߪ JNS 㧚㜞߇↪㗫ᐲࠅࠃ

ᣣᧄ⺆߽ߦਛ࿖⺆߽ߦⶄᢥߩᔕ㑐ଥࠍߔធ⛯ഥ⹖㧔߫߃㧦ޠࠄߥޟ
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߇ធ⛯ഥ⹖ߥ߁ࠃߩߘߪߢ⺆㧘ᣣᧄߒ߆ߒ㧚ࠆ߇㧕ޠߤࠇߌޟޠߢߩޟ

▵ᧃߦࠇ㧘ਛ࿖⺆ߪߢធ⛯ഥ⹖߇ᢥ㗡ߦࠆࠇ㧚CNS ࠄ߆ធ⛯ഥ⹖ߪ

ᓟߩࠈ⊒ߡߒ੍᷹ࠍᓥዻ▵⋥ᓟࠅഀߦㄟࠅഀߢࠎㄟ߹ߚࠇ⠪ߣߣ

㧚ࠆ߇ߣߎࠆߔቢᚑࠍ⊑ߦ߽   
 

ᯏ⢻ߩ⊑ߺㄟࠅഀ 5.2  
� 㚤㧔1996㧕㧘ᷓỈ㧔1997㧕↢ߪߢ㧘ᧄ⎇ⓥߡߟߦᯏ⢻ߩ⊑ߺㄟࠅഀ
ߩߚࠆขࠍਥዉᮭߩ⊑ޟࠍᯏ⢻ߩ⊑ߺㄟࠅ㧘ഀߡߠၮߦಽ㘃ߩ

ޟ㧘ޠߺㄟࠅഀߔ␜ࠍଔ⹏ᗵޟ㧘ޠߺㄟࠅഀߥ⊛⿷ޟ㧘ޠߺㄟࠅഀ

㧚ࠆߔಽ㘃ߦߟ㧠ߩޠߺㄟࠅഀߥ⊛ޠ7  
㧠� ᯏ⢻ߩ⊑ߺㄟࠅഀ (✂ដߌㇱಽࠅഀߪㄟߺ⊒ ) 

ᯏ⢻  ․ᓽ  ౕ

⊒

ᮭ
ࠍ
ข
ࠆ
႐
ว  

⊒

ߩ
ਥ
ዉ
ᮭ
ࠍ
ข
ࠆ  
ߚ

ߩ
ഀ
ࠅ
ㄟ
ߺ  

ഀ ࠅ ㄟ ߺ  ⠪ ߇ ഀ ࠅ
ㄟ ߹ ࠇ ߚ  ⠪ ߆ ࠄ ⊒
 ᮭ ࠍ ข ߞ ߡ ⥄ ಽ ࠍ
ਛ ᔃ ߣ ߔ ࠆ ࡈ ࡠ ࠕ ࠍ
᭴▽ࠆߔ㧚  

㧔ᣣ㧕
1C-J4㧦㒮 -㒮ߢߡ [ᣂත  
2C-J2㧦� � � � � ߆⺕ࠎ߱ߚ㧘ࠄߚㄉ߇㧔㧚㧕⥄ಽࠅ߬ߞ߿] 

ࠎ߾ߓߌࠊࠆၒ߇  
3C-J4㧦ࠎ߁  
4C-J2㧦̖ࠄ߆ߛ㧔ᓟ⇛㧕  
㧔ਛ㧕  
1C-C4㧦ህᰃ䇈ཇᗻⷨお⫳ߎᴹњ߮དሲѢ䙷Ͼ [ᑈ啘↉㽕㒧ီ㽕

⫳ᄽᄤ  
2C-C3㧦� � � � � � � � � � � � � � � � � [ԚᰃԴҹЎᴀ⾥

ⱘཇᗻህϡӮফ℻㾚৫ܓ  
3C-C4㧦ᇍਔ  
4C-C3䋺ཇⱘ䇏ࠄमгᰃӮফ℻㾚  
⸶  
1C-C4㧦ࠅ߹ߟᅚᕈߩ႐วߪᄢቇ㒮ࠍතᬺࠆߔ㓙ߦ [⚿ᇕ߿⢒ఽ

㧚ࠆߥߣᐕ㦂ߩ  
2C-C3㧦                               � ᄢතߒ߆ߒ]      

߁ࠂߒߢߥߪߢߌࠊ߁ߣߥࠇߐᏅߪᅚᕈߩ  
3C-C4㧦ߤߌߛ߁ߘߪࠇߘ  
4C-C3㧦ᅚᕈࠄߥඳ჻߹ߢㅴቇ߽ߡߒᏅࠃࠆࠇߐ  

⊒

ᮭ
ࠍ
ข
ࠄ
ߥ

႐
ว  


⿷
⊛  
ߥ
ഀ
ࠅ
ㄟ
ߺ  

ഀ ࠅ ㄟ ߺ  ⠪ ߇ ഀ ࠅ
ㄟ ߹ ࠇ ߚ  ⠪ ߩ ࡈ ࡠ
ߚࠇ߹ㄟࠅ㧘ഀߢౝࠕ
 ⠪ ߩ ⊒  ߩ ౝ ኈ ࠍ
⿷ࠆߔ㧚   

㧔ᣣ㧕
1A-J1㧦ㅴቇࠆߔ႐วߐߢ㧘߅㊄߇㧘ߦࠄߚߞ߆ߥ߇㧘߁ߤ

ߩࠆߔ  
2A-J3㧦ࠄߚߞ߆ߥ㧘ዞ⡯߬ߞ߿ߨࠃߛ㧚ㅴቇߪ㧔㧚㧕ࠃߛࠇ

ߥ߇㊄߅㧔2.0㧕ߣࠇߥ⊛ㆆ߮ߩੱࠆߩ㊄߅ߩ㧚ߨ
߽ੱࠆߔᵴ↢ߡߞ㗎ᒛ߽ߡߊ́ [ 

3A-J1㧦� � � � � � � � � � � � 㧘ᅑࠎ߾ߓࠆ߆ࠎߥ]     
ቇ㊄߆ߣ  

4A-J3㧦߆ࠎߥߪߩ߁߁ߘ㧔ࠃࠆ㧕ߨ㧚  
(ਛ ) 
1A-C4㧦ᇍህӮࠄᯊ⡍߿ⳒˈԴᛇઢਔᑈ啘гњˈ.h ✊ৢህᰃ

[⡍߿ᴖ  
2A-C3: [ᡒᎹ⡍߿䲒  
3A-C4㧦ˈᇍˈԴ᳝ᯊህ̖㧔ᓟ⇛㧕  
⸶  
1A-C4㧦ߊߏߔߪᤨߩߘ߁ߘ࿎ࠆ㧚߶ࠄᐕ߽ขߒࠆߡߞ .h ߢࠇߘ

[㕖Ᏹߦⶄ㔀  
2A-C3㧦 [ዞ⡯ߪ㕖Ᏹߦ㔍ߒ  
3A-C4㧦ࠎ߁㧘߁ߘ㧚̖ߪ߈ߤ߈ߣ㧔ᓟ⇛㧕  
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ᗵ
  
⹏
ଔ
ࠍ
␜
ߔ  
ഀ
ࠅ
ㄟ
ߺ  

ഀ ࠅ ㄟ ߺ  ⠪ ߪ ഀ ࠅ
ㄟ ߹ ࠇ ߚ  ⠪ ߩ ࡈ ࡠ
ᝌࠍ⊑㧘⍴ߢౝࠕ
ߒ㧘ࠦ߿࠻ࡦࡔᗵ
㧚ߔ␜ࠍ   

㧔ᣣ㧕
1D-J4㧦ୋ߾ߜߞ JAXA ⴕߚ߈ ߤߌߛࠎ]  
2D-J1㧦� � � � � � � � � � [ⴕߚ߈ⴕߚ߈  
3D-J4㧦heh ⴕߨࠃߚ߈  
㧔ਛ㧕  
1B-C2㧦ϔ䖍Ϟ⧁ݡᕔϞϔ䖍⏅䗴ⱘ䆱Ӯ↨ԴϞ [⏅䗴ᅠњݡএӮ

↨䕗དϔ⚍  
2B-C1㧦� � � � � � � � � � � � � � � � � [៥г㾝ᕫ䖭ḋད  
3B-C2㧦䍋ⷕԴ㛑ህᰃԴ㛑⿃㌃ᕜ㒣偠  
⸶  
1B-C2㧦ࠄ߇ߥߒᄢቇ㒮ߦㅢߪߩࠆߡߞᄢቇ㒮ࠍ ዞߡ]

⡯ࠅࠃࠆߔ  
2B-C1㧦                                        �    [⑳߽

߁ᕁߣ߇߁߶ߩߘ  
3B-C2㧦ዋߩࠎߐߊߚ߽ߣߊߥ⚻㛎ࠆ߃ࠄ߽ࠍ  

ਔ
ᣇ
ߣ
߽
น  



⊛  
ߥ
ഀ
ࠅ
ㄟ
ߺ  

  ⠪ ߩ ⊒  ߇ ߹ ߛ
㧘ഀߦߜ߁ߥࠄࠊ⚳
ࠅ ㄟ ߺ  ⠪ ߇ ߘ ߩ వ
ߩ ౝ ኈ ࠍ ੍ ᗐ ߒ ߡ ⊒
 ࠍ ᝌ  ߔ ࠆ 㧚 ߘ ߩ
ᓟ㧘⊒ᮭࠅഀࠍㄟ߹
ࠇ ߚ  ⠪ ߦ  ߔ ႐ ว
ߣ ߘ ߩ ߹ ߹ ഀ ࠅ ㄟ ߺ
 ⠪ ߇ ⊒  ᮭ ࠍ ข ߞ
ߡ ⥄ ಽ ߩ ࡈ ࡠ ࠕ ࠍ ᭴
㧚ࠆ߇ߣ႐วࠆߔ▽  

㧔ᣣ㧕ഀࠅㄟߩߺᓟ⊒ᮭࠅഀࠍㄟ߹ߚࠇ⠪ߦߔ႐ว
1B-J3㧦٤٤߃ำߪ⎇ⓥχ  
2B-J2㧦߿ߪ [ 
3B-J3㧦� � � ᐥχ⥃]     
4B-J2㧦ࠎ߁ᄢቇߦᱷߡߞᄖ⑼කࠍ㧘ࠎ߁৻ᔕ̖㧔ᓟ⇛㧕  
㧔ਛ㧕ഀࠅㄟߩߺᓟ⊒ᮭࠅഀࠍㄟ߹ߚࠇ⠪ߦߥߐ႐ว  
1A-C3㧦བᵰ㽕ᰃᇍ㽕ᰃ㗗Ϟ݀ࡵਬⱘ䆱៥ህ៥ -៥ህ [ 
2A-C2㧦 � � � � � � � � � � � � � �           [Դህϡএ䇏

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

ߥ߆ࠆ⺼ࠍㅴቇߪߚߥ  
3A-C3㧦ࠎ߁㧘߁ߘ  
4A-C2㧦߽ߢോຬߩ⹜㛎߽ߡߣߪ㔍ߒ  

એਅߪᣣਛਔ႐㕙ࠆߌ߅ߦฦᯏ⢻ࠅഀߩㄟߺ⊒ߩ↪ะߒ␜ࠍ

㧚ࠆߢߩ߽ߚ  
㧡� ᯏ⢻㗫ᐲ㧔࿁ᢙ㧕ߩ⊑ߺㄟࠅഀ  

� � ᯏ⢻  
႐㕙  

⊒ᮭࠍขࠆ႐ว  ⊒ᮭࠍขߥࠄ႐ว  ਔᣇ߽ߣน  
ਥዉᮭࠍขࠆ  ⿷⊛  ᗵ⹏ଔ ⊛  

JNS 12 
(p<0.001) 

36 9 6㧔⊒ᮭࠍขߥࠄ :4/⊒
ᮭࠍขࠆ :2㧕 (p<0.001) 

CNS 36 18 
(p<0.001)

2 
(p<0.01)

25㧔⊒ᮭࠍขߥࠄ :9/
⊒ᮭࠍขࠆ :16㧕  

߆ࠆขࠍ㧘⊒ᮭߣࠆߺߡߌಽߦᯏ⢻ࠍ⊑ߺㄟࠅ㧘ഀߦ߁ࠃߩߎ

ข߁ߣ߆ߥࠄὐߢ㧘JNS ߣ CNS 㧘ߕ߹㧚ߚࠇࠄ߇ᗧᏅߪߦ㑆ߩ

JNS ഀߔ␜ࠍଔ⹏ᗵޟ߿ޠߺㄟࠅഀߥ⊛⿷ޟߥࠄขࠍᮭ⊑ߪ

ࠆขࠍ㧘⊒ᮭ߽ߦ႐วㄟࠅഀߦ⊑ߩ㧘⋧ᚻߒ↪ߊᄙࠍޠߺㄟࠅ

ߚߒ␜ࠍ࠻ࡦࡔࠦ߿ᗵߩ㧘⥄ಽࠅߚߒ⿷ࠍᗧߩᚻ⋦ߪࠅࠃ߁ߣ

㧘CNSߒኻߦࠇߎ㧚ࠆ߇ะࠆߔࠅ ޠ⊑ߺㄟࠅഀࠆขࠍᮭ⊑ޟߪ

ߪ႐วࠆขࠍᮭ⊑ߜ߁ߩߘ㧔ޠߺㄟࠅഀߥ⊛ޟ߿ 16 ࿁ࠆ㧕߇ᄙ

ࠆߔߣਛᔃࠍಽ⥄ߡߞขࠍ㧘⊒ᮭߢࠎㄟࠅഀߢㅜਛߩ⊑ߩ㧘⋧ᚻߊ
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߇ᮭ⊑ߦᓟߚࠇ߇ߺㄟࠅഀߪߢ▵㧚ᰴࠆ߇ะࠆߔ▽᭴ࠍࠕࡠࡈ

ળෳട⠪ߩ㑆ߡߟߦ߆ߩࠆࠇߐ࠻ࡈࠪߦ߁ࠃߩߤߢࠆߓ⺰ߊߒ㧚  
 

㧢㧚� ዷ㐿ߩળߩᓟߩߺㄟࠅഀ  
㧟ੱએߩળߩ႐ว㧘ഀࠅㄟ߇ߺߚࠇᓟ㧘ഀࠅㄟߺ⠪ࠅഀߣㄟ

ߪ⠪ߚࠇ߹ turn ࠇߘ㧚ࠆߔᢛ⺞ࠍ⊑ߡߒࠅߚߒ⛯⛮ࠅߚߒਛᢿࠍ

㧘turnߦߌ߆ߞ߈ࠍ⊑ߺㄟࠅഀߩߘળෳട⠪߽ߩ㧘ઁߊߥߢߌߛ ࠍ

ขࠍࠕࡠࡈߡߞࠆ߇ߣߎࠆߔ㧚ᧄ▵ߥ߁ࠃߩߎߪߢ⊒ᮭߩขᓧ

㧚6.1ࠆߔಽᨆߡߟߦ㆑ߩᓽ․ߩᣣਛࠆࠇࠄߦ ᣣᧄ⺆Უ⺆႐㕙ߪ

㧘6.2ࠅߢㅪ㎮ߩળߩ 㧚ࠆߢㅪ㎮ߩળߩਛ࿖⺆Უ⺆႐㕙ߪ   
 
6.1 ᣣᧄ⺆Უ⺆႐㕙ߩળߩㅪ㎮  
� 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

�ߡߞࠄ߆ߚߞᕁߣߚߒ߇ಽ⥄߽ߢ㧘⥄ಽ߽́ߤߌߚߞࠬࡦࡖ࠴ߎߘ � �  

8D-J2㧦ߩߎ߆ࠎߥߤߌߛዞ⡯ߪ߈ߣߚߞ߾ߜߒ㧘߁ߎਇ᥊᳇߁ߎ߁ߡߞ⁁ᴫᝄࠅ࿁ࠇߐ

ࠄ߆ࠆ߇ߩߥߚߺߚߞ߾ߜߡ  
㧘J2ߪߢߩߎ ߣ㧔1D㧕ޠࠄ߆ߚ᧪ߦᄢቇߡߊߚߒㅴቇߣ߽ߣ߽ޟ߇

ޠߥ߁߽ࠄߥࠇߘޟߡߟߦᣇ߃⠨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ࠆߡߒࠍ⸒⊑ࠆߔ⿷ࠍ㧔1D㧕⊑ߩ turn ߡࠇࠊᅓࠍ

ߚ J2 ߪ J4 ࠅขࠍᮭ⊑ߢࠎㄟࠅഀߢᓟߩ⊑߁ߣޠߥ߽߆ㅴቇޟߩ

ᚯߒ㧘ޟ⚊ᓧߪⴕޠ̖ߊ㧔7D㧕ߣవߦਛᢿޠ́ߥ߁߽ࠄߥࠇߘޟߚࠇߐ

㧔5D㧕߁ߣ⊒ࠍቢᚑࠆߡߖߐ㧚ߦ߁ࠃߩߎ㧘J2 ߪ 5D ࠍ⊑ߩ

㧘6D߇ࠆߪߡࠇߐਛᢿ߇⊑ߢㅜਛࠆߡߒ ࠆߌ߅ߦ J4 ߥ⊛⿷ߩ

ࠍࠕࡠࡈߩಽ⥄ߡߒ⛯⛮ࠍ⊑ߚࠇߐਛᢿߢࠎㄟࠅഀߦ⊑ߺㄟࠅഀ

⛽ᜬ߇ߣߎࠆߔน⢻ࠆߡߞߥߣ㧚  
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㧨ഀࠅㄟߺ⠪ࠅഀߣㄟ߹ߚࠇ⠪ߩ㑆ߩ⊒ᮭߩᅓ㧪  
1B-J3㧦⑳߬ߞ߿߇⥃ᐥ㧘⥃ᐥࠍࠍࠇߘߡ⎇ⓥ߽ߦ⥄ಽߩኾ㐷ߞߚߒ߆↢߽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 ߆ࠆߡ߇ലᨐ߆ߩࠆߡߞࠊવࠎߐᖚ⠪ߩߘ]

߿ ߨࠃߔ]  

8B-J3㧦� ߁ߘ]                              

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

10B-J2㧦ߦ߆⏕  

11B-J4㧦ኾ㐷߬ߞ߿ߪߩ߁ߡߞ ߆ࠎߥ]  

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

13B-J3㧦́ߒߊ߹ߖ  [ⷞ㊁ࠄ߆߁߾ߜߞߥߊ⁜߇  

14B-J1㧦� � � � � � ߨࠆߪࠇߘ㧚ߨߥࠇߒ߽߆⁜㧚ߨߛ߁ߘ]  

㧘J3ߪߢߩߎ ߚߒ߆↢߽ߦኾ㐷ߩಽ⥄߿ⓥ⎇ࠍࠇߘߡࠍᐥ⥃ޟߪ

㧘J1ߒኻߦࠇߎ㧚ࠆߡߴㅀࠍᣇ߃⠨߁ߣ㧔㧝B㧕ޠ ߪ J3 ࠍળߩ

ߣ㧔4B㧕ޠߣߞ߽߇߁߶ߩߘߦ߆⏕߹ޟߡߞ߉߃ߐ J3 ߥ⊛⿷ߒኻߦ

㧘ౣߩߩ߽ࠆߔࠍߺㄟࠅഀ ߮ J3 ߢࠎㄟࠅഀߣ㧔5B㧕ޠߥࠎࠈޟ߇ turn
ߚߒ⋠ᵈߢߎߎ㧚ࠆߡߒߣ߁ࠃߒዷ㐿ࠍᣇ߃⠨ߩ㧘⥄ಽߒᚯࠅขࠍ

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

ಽ̖ߩਛ⇛̖ޠߨࠃߔ߿㧔7B㧕߁ߣౝኈ੍ࠍߣߎ߁ࠈߢߊ⛯߇

ߦᓟߩޠߥࠎࠈޟ㧘ߡߒ᷹ J1 ߣޠ߁ߘޟߡߒ੍᷹ࠅవขࠍ⊑ߩ

ߢߎߎ㧚ࠆߡߞ߁ࠍߜߠ J1 ߣ J3 㧘J1ߒࡊ࠶ࡃࠝ߇⊑ߩ ߽

J3 ߽⊒ࠍਛᢿߚߒ㧚ߩߘᓟ㧘J3 ߽ J1 ߽⊒ౣࠍ㐿ࠆߔߣ߁ࠃߒ㓙ߦ㧘

ౣᐲߚߒࡊ࠶ࡃࠝ߇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

⊒ߢᗵߒ␜ࠍ㧔10B㧕㧘J4 ޠ̖߆ࠎߥ߬ߞ߿ߪߩ߁ߡߞኾ㐷ޟߪ

㧘J4ߒ߆ߒ㧔11B㧕㧚ࠆߡߒߣ߁ࠃߒࠍ⊑ߥ⊛⿷ߣ ߛ߹߇⊑ߩ

㧘J3ߦߜ߁ߥࠄࠊ⚳ ߣ㧔12B㧕ޠߨ㧘߁ߘޟߚ߹ߪ turn 㧘ߺㄟࠅഀߦ

J4 㧘J4ࠅࠃߦࠇߎ㧚ࠆߡߒ␜ࠍᗵߦ ߦߕࠇߐ↥߇ㅀㇱߪ⊑ߩ

ਛᢿࠆߡߒ㧚ߩߘᓟ㧘J3 ߣ㧔13B㧕ޠߒߊ߹ߖޟߪ turn ⥄㧘ߡߞขࠍ

ಽߩᗧࠍ᭴▽ߒᆎࠆߡ㧚ߪࠇߎ J3 ߇ 6B ⛯⛮ࠍ⊑ߚࠇߐਛᢿߢ
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ߢ㧘11㧮ߦหᤨߣࠆߢߩ߽ߚߒ J4 ߩ߽ߚߒ⛯⛮ࠍ⊑ߚࠇߐਛᢿ߇

ߢߎߎ㧘ߒ߆ߒ㧚ࠆࠇࠄ߃⠨߽ߣࠆߢ J3 ߇ turn ࠆߡߒߣ߁ࠈขࠍ

ㅜਛߢ㧘J1 ߚ߹ߪ J3 ㄟࠅഀߥ⊛㧘ᗵߡߌฃࠍ⸒⊑߁ߣޠ⁜ޟߩ

㧘J3ߒኻߦࠇߎ㧔14B㧕㧚ࠆߡߞⴕࠍߺ ߽ J1 ߽⥄ಽߩ turn ߖ᫈ࠍ

㧘J3ߡ߅ߦߩ㧚એࠆߡߍㆀࠍ⊑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  
એߩ㧞ߦㅢߪߩࠆߡߒ㧘ഀࠅㄟ߇ߺߚࠇᓟ㧘⊒ᮭ߇ਥߦ

⺆㧚ᣣᧄࠆߢߣߎࠆߔ᧪߈ⴕࠍ㑆ߩ⠪ߚࠇ߹ㄟࠅഀߣ⠪ߺㄟࠅഀ

Უ⺆႐㕙ߡ߅ߦ㧘ഀࠅㄟ߇ߺߚࠇᓟ㧘ഀࠅㄟ߹ߚࠇ⠪߇⥄ಽߩ⊒

ߦߚࠆߔ⛯⛮ࠍ turn ળෳടߩ㧘ઁߒᜬ⛽ࠍࠕࡠࡈ㧘ߒᚯࠅขࠍ

⠪ߥ⊛࠻ࡦࡔࠦ߇⊒߿⿷⊛ߥ⊒ߡߞࠃߦ㧘ᓢࠅഀߦޘㄟ߹ߚࠇ

⠪ߦࠕࡠࡈߩෳടࠆ߇ߣߎࠆߔ㧚   
 

6.2 ਛ࿖⺆Უ⺆႐㕙ߩળߩㅪ㎮  
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ⱘᯊӮ -

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⬠ϞⱘᎹቫԡⱘᕜԴЎ௯䴲㽕䖯ӕϮਸ਼  

⸶  

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

㓸ߦᤨࠆߔᩮߡߒߣ [ 

2B-C2㧦� � � � � � � ߕ㧚ᔅߥࠄ㒢ߪߣߊߢડᬺ߽ߡߒੌୃࠍᄢቇ㒮ߪ⑳]        [ 

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

4B-C2㧦ዞ⡯ࠄߥࠆߔ㧘ડᬺߦ߆ߔߢߛߣߥࠄ  

5B-C1㧦ߪࠇߘ [ 

6B-C3㧦� � � ߪߜߚ⑳] ߢࠎߥ]  

－ 48 －



 
 

7B-C4㧦� � � � � � ߦᢎᏧߪࠎߐ٤]    ࠎ߁㧚ࠄ߆ߚࠅߥ]  

8B-C1㧦� � � � � � � � � � � � � � � [ᢎᏧ߆ߚࠅߥߦ  

9B-C3㧦ᢎᏧߩߎ߽ߡߊߥࠄߥߦߩਛߥࠎࠈߦࠄ߆ࠆ߇㧘ߢ߹ߎߘߢࠎߥડᬺߦ

ߩࠆࠊߛߎ  

� 㧘C1ߡ߅ߦߩߎ ߣઙ᧦ߩߟ৻ᐕ㦂߽ߦ㓙ࠆߔ᧚㓸ੱߪ㧘ડᬺߪ

⠨߁ߣࠆߥߊߒ㔍߇ዞ⡯ߩડᬺࠄ߆ߡߒㅴቇߪ㧘ᅚᕈߚࠆ߃⠨ߡߒ

㧘C2ߦߜ߁ߥߒੌ⚳߇ળߩߘ㧘ߒ߆ߒ㧔1B㧕㧚ࠆߡߒࠍᣇ߃
ߪ C1 㧘C1ߡߒ੍᷹ࠍౝኈߩ⊑ߩ ߩ turn ୃࠍᄢቇ㒮ޟߢࠎㄟࠅഀߦ

㧔2B㧕㧚ࠆߡߒࠍᣇ߃⠨ߩಽ⥄ߣޠߥࠄ㒢ߪߣߊߢડᬺ߽ߡߒੌ

㧘C2߈ߣߩߎ ࠆߢળෳട⠪ߩੱ৻߁߽ߢㅜਛߩ⊑ߩ C3 ߇ C2 ߩ

⊒ߦኻߣޠ߁ߘޟߡߒหᗧࠆߡߒ㧔3B㧕㧚ߡߞࠃߦࠇߘ C2 ⊑ߩ

ᓟ㧘C2ߩߘ㧚ߚࠇߐਛᢿ߇ ߥࠆߔዞ⡯ޟߡߒ㐿ౣࠍ⊑ߚࠇߐਛᢿߪ

ߣޠ߆ߔߢߛߣߥࠄߦ㧘ડᬺࠄ C1 㧔4B㧕㧚C1ࠆߡߒ⾰ߦ ߪ

㧘C3߇ࠆߔߣ߁ࠃ߃╵ߣ㧔5B㧕ޠ㧕ߪࠇߘ㧔㇊ޟ ޠߢࠎߥߪߜߚ⑳ޟߦ

ߣ turn 㧘C3ߒ߆ߒ㧔6B㧕㧚ࠆߡࠇ߹ㄟࠅഀ߇ ߥࠄࠊ⚳ߛ߹߇⊑ߩ

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

ࠆߡᆎࠍޠࠄ߆ߚࠅߥߦᢎᏧߪࠎߐ٤ޟ㧔⊑ߥ⊛⿷ߡߟߦ

㧔7B㧕㧚ߩߘ C4 㧘C3߃߹〯ࠍ⊑ߩ ޠߩࠆࠊߛߎ̖⇛ਛ̖ߦᢎᏧޟߪ

㧘ᦨೋߡ߅ߦㅪ㎮ߩળߩ㧔9B㧕㧚એࠆߡߣ߹ࠄ߇ߥߒ⿷ߣ

ߪ C2 ߇ C1 㧘߳ࠈߎߣߚߒߣ߁ࠃߒࠍኻᗧߢࠎㄟࠅഀߦ⊑ߩ

C3 ߢࠎㄟࠅഀ߇ C㧝ߣ C2   㧚ࠆߔᒻᚑࠍࠕࡠࡈߩ㧘⥄ಽᅓࠍ⊑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 ᑈᏂϡкϞ [䛑ᑨ䆹ᄺᅠњ  

7D-C4㧦               [ઢ≵᳝≵᳝  

8D-C1㧦 [Ꮒϡᄺ  

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⢻ജࠆࠇࠄ᳞߇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  
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