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㣧ࡢࡾᅇࡢ㸪㌟ࡣ࡚࠸ࡘ࡟ṇᛶࠖ┿ࡢၥ㢟ࠕ㸬(1)ࡓࡋᵓ᝿ࢆᤵᴗ࡞㸪ලయⓗࡋウ᳨ࡽ࠿どᗙࡢ༠ാࠖࡢ࡜⪅

࣑ࣥࢱࣅࡿࡅ࠾࡟≀ࡳ C ࢡ࣮ࢺࡢ࡛ࣜࣉ࢔ࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥ఍ヰᩥ㸦ࠕ㸪࡚࠸ࡘ࡟ㄪᰝࡿࡍ㛵࡟᭷㔞ྵࡢ

ሙ㠃㸧ࠖࢆタᐃࡓࡋ㸬(2)ࠕ⏕ᚐ୰ᚰࡢ᥈✲άືࠖࡣ࡚࠸ࡘ࡟㸪ࠕSET ㆑㸪▱ࡢ㸪ၥ㢟㸪᪤Ꮡ࡚࠸⏝ࢆࠖࢺ࣮ࢩ
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㸬PBLࡿ࠸࡚ࢀࡽ▱࡚ࡋ 㸪Problem Based Learningࡣ࡟
࡜ Project Based Learning  㸬ࡿࡍᏑᅾࡀࡘ㸰ࡢ
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ୖ㸪2016㸧㸬 
ࡢࡽࢀࡇ PBL 㸪▼ᴯ࣭࠼ࡲ㋃ࢆ⛬Ꮫ⩦㐣ࡢ ෆᾏ㸦2020㸧

ࡢᚋᮇ୰➼ẁ㝵໬Ꮫࡢࢫࣜࢠ࢖㸪ࡣ PBL ࡿ࠶ᩍᮦ࡛ࡢ

͂Problem Based Practical Activities̓ࡢศᯒ࠸⾜ࢆ㸪

ၥ㢟ゎỴᏛࠕࡀᩍᮦࡢࡇ㸪ࡋ࡟࠿ࡽ࡚᫂࠸ࡘ࡟ᚩ≉ࡢࡑ
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 㸬࠸࡞࠸࡚ࡗ⾜ࡣ࡚࠸
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 PBL ᩍᮦ͂Problem Based Practical Activities̓ࡢ
ࢫࣜࢠ࢖㸪ࡣ ࡢ(1 A-ࣞ࣋ࣝ㸦16㹼18 ṓ㸧ࡢ⏕ᚐࢆᑐ㇟࡜

ᩍᮦ࡛㸪10ࡓࢀࡉసᡂ࡚ࡋ 㸬ࡿ࠸࡚ࢀࡉᵓᡂࡽ࠿ᩍᮦࡢ

ྛᩍᮦࡣ㸪㸰᫬㛫㸦120 ศ㸧࡛ ᤵᴗ࡟࠺ࡼࡿࡁ࡛ࡀタィࡉ

 㸦Smith㸪2010㸧㸬ࡿ࠸࡚ࢀ
ᩍᮦ͂Problem Based Practical Activities̓ࡢᵓ㐀ࢆ

ᅗ㸯ࡍ♧࡟㸬άືࡣ㸪ࠕᐇ㦂๓₇ࡢ⩦ၥ㢟㸦Pre-lab 
questions㸧ࠖ㸪ࠕ㸯᫬㛫┠㸩㸰᫬㛫┠㸦Hour 㸯㸩Hour 
㸰㸧ࠖ㸪ࢺ࣮࣏ࣜ⤊᭱ࠕ㸦Final report㸧ࠖࡢ㡰࡟ᒎ㛤ࡉ

㛵㐃࡟άືࡀᚐ⏕࡚ࡋ㏻ࢆ⩦㸪ၥ㢟₇ࡣ㸪⏕ᚐࡎࡲ㸬ࡿࢀ

ࡿࡍㄆ☜ࢆ࠿ࡿ࠸࡚ࡋゎ⌮࡟㸪༑ศ࡚࠸ࡘ࡟஦㡯ࡿ࠶ࡢ

㸯᫬ࠕ㸪࡟㸬ḟࡴ⤌ࡾྲྀ࡟ၥ㢟ࠖ⩦₇ࡢᐇ㦂๓ࠕ㸪࡟ࡵࡓ

㛫┠㸩㸰᫬㛫┠ 㸪࡟㸪⏕ᚐࡣ࡛ࡇࡇ㸬ࡿࢀࢃ⾜ࡀάືࡢࠖ

౫㢗ᩥࡢ✵ᯫࠕ ࡟ࣉ࣮ࣝࢢࡢࡘ㸪㸱࡟㸬ḟࡿࢀࡉ♧ᥦࡀࠖ

ศࢀࡽࡅ㸪࡟ࣉ࣮ࣝࢢࡢࢀࡒࢀࡑᑐ࡚ࡋᚲせ࡟ᛂ࡚ࡌ㏣

ຍ㈨ᩱࡀ㓄ᕸࡿࢀࡉ㸬⏕ᚐࣉ࣮ࣝࢢ ,ࡣෆ࡛ヰࢆ࠸ྜࡋ

౫㢗ᩥࡢ✵ᯫࠕ㸪࠸⾜ 㸪࡟ࡵࡓࡿࡍゎỴࢆၥ㢟ࡓࢀࡉ♧ࠖ࡟

࠸ྜࡋ㸬ヰࡿࡍỴᐃ࠿ࡢࡿ࡭ㄪࢆ㸪ఱࡋࢆᐇ㦂࡞࠺ࡼࡢ࡝

SETࠕࡍ♧࡟㸪ᅗ㸰࡚ࡋ࡜ࡅ࠿㊊ሙࡢ 㸦SET sheet㸧ࠖࢺ࣮ࢩ
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㸦Smith㸪2010㸧㸬ࣜࡿ࠸࡚ࢀࡉタᐃ࡟ࡵࡓࡿࡵ ࡟ࢺ࣮࣏

グ㏙ࢆ࠼⟆ࡿࡍᑐ࡟࡚࡭ࡍࡢၥ㢟ࡓࢀࡉ♧ᥦ࡟㸪᭱ึࡣ
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࡚ศゎࡾࡼ࡟࠿࠺࡝࠿ࡿࡍ〓Ⰽࡿ࠸⏝ࢆࢺࢵࣞࣗࣅࡢᚲせ

 㸬ࡿࡏ࠿Ẽ௜ࢆ࡜ࡇࡿ࠶ࡀ
 
 
 
 
 
 

ࡲ

࡜

 ࡵ

 
 
 
 
 
 

㸺ㄢ㢟㸼 
 㸬ࡿࡍ᱌❧ࢆほᐹ࣭ᐇ㦂ࡢࡵࡓࡿࡍゎỴࢆၥ㢟ࡿࡅ࠾࡟఍ヰᩥࡓࢀࡉ♧㸪ᥦ࡚ࡋ㏻ࢆάືࣉ࣮ࣝࢢ

࠙ほᐹ࣭ᐇ㦂ࡢᢏ⬟  ࠚ
࣑ࣥࢱࣅ C 㸪㓟࡟࡜ࡶࢆ࡜ࡇ࠺࠸࡜ࡿࡍ᭷ࢆ㑏ඖᛶࡀ
໬㑏ඖ཯ᛂ࣑ࣥࢱࣅ࡚࠸⏝ࢆC ⏬ィࢆᐇ㦂ࡿࡍ⁲ᐃࢆ
 㸬ࡿ࠸࡚ࡋ
㸦ᤵᴗࢺ࣮ࢩ㸪ࡢ࡛ࣉ࣮ࣝࢢヰ࠸ྜࡋ㸧 

㸺ࡵ࡜ࡲ㸼 
⣲ࣚ࢘໬࣒࢝ࣜ࢘࢘ࣚࡣ࡚ࡋ࡜㓟໬๣ࡿ࠸⏝࡟㸬⁲ᐃࡿࡁ࡛ࡀ࡜ࡇࡿࡍᐃ㔞࡚ࡗࡼ࡟㸪㓟໬㑏ඖ⁲ᐃࡣC࣑ࣥࢱࣅ

Ỉ⁐ᾮࡀ㐺ࡿ࠸࡚ࡋ㸬⁲ᐃࡣ㸪࡛ࢇ࡫ࢇỈ⁐ᾮ࡚࠸⏝ࢆ⤊Ⅼ࠿ࡿࡵ࠿☜ࢆ㸪㐣๫㔞࢘ࣚࡢ⣲࣒ࣚ࢘࢝࢝ࣜ࢘ࢆ⁲ୗࡋ
࡟఍ヰᩥࡓࢀࡉ♧㸪ᥦ࡚ࡋ㏻ࢆάືࣉ࣮ࣝࢢ㸬ࡿࢀࡽ࠼⪄ࡀస᧯ࡓࡗ࠸࡜ࡿࡍ㏫⁲ᐃ࡛࣒࢘ࣜࢺࢼ㓟◲࢜ࢳ㸪࡟ᚋࡓ
 㸬ࡿࡍ᱌❧ࢆほᐹ࣭ᐇ㦂ࡢࡵࡓࡿࡍゎỴࢆၥ㢟ࡿࡅ࠾



 
 

  

  

➨

㸰

᫬ 

ᒎ 
 
㛤 

 㸬ࡿࡍ♧ᥦࢆၥ㢟ࡢᮏ᫬ۑ
 
 
 
 
 㸬࠺⾜ࢆ㸪ᐇ㦂࡟࡜ࡶࢆࠖࢺ࣮ࢩၥ㢟ゎỴࠕۑ
࣭ィ⏬࡟࡜ࡶࢆ㸪㣧࣑ࣥࢱࣅࡿࢀࡲྵ࡟≀ࡳ C ⁲ࢆ᭷㔞ྵࡢ

ᐃࡿࡍ㸬 
࠙ᚲせ࡞ჾල㸦౛ࠚ㸧  
�ࢺࢵࣞࣗࣅ࣭ � � �ࢻࣥࢱࢫ࣭  
ࣥࣛࢡ࣭ �ࣉ � � � 1࣭00 mL࣮࢝ࣅ �࣮  
�ࢺࢵ࣌ࣆ࣮࣭ࣝ࣍  
࠙ᚲせ࡞⸆ရ㸦౛ࠚ㸧  
�ࢇ࡫ࢇ࡛࣭  
࣭ࣚ࢘⣲ࣚ࢘໬࣒࢝ࣜ࢘Ỉ⁐ᾮ 
࠙ᐇ㦂᪉ἲ㸦౛ࠚ㸧  
㸯㸬⏕ᚐࡀᣢཧࡓࡋ㣧ࢇ࡫ࢇ࡛ࢆ≀ࡳỈ⁐ᾮ࡟ຍࡿ࠼㸬 
㸰㸬㸯㸬ࡢᾮࢆ㸪⃰ ᗘ᪤▱࢘ࣚࡢ⣲ࣚ࢘໬࣒࢝ࣜ࢘Ỉ⁐ᾮ࡛⁲

ᐃࡿࡍ㸬 
 
 
 
 
 
 
 
 
 
 
 
 
㸬࠙㈨ᩱࡿࡍ⌮ฎࢆᯝ⤖ۑ  ࠚ5
࣭⁲ᐃᐇ㦂ࡢ⤖ᯝࡽ࠿㸪㣧࣑ࣥࢱࣅࡿࢀࡲྵ࡟≀ࡳ C ᭷ྵࡢ

㔞ࢆồࡿࡵ㸬 
 㸬ࡿࡍᐹ⪄ۑ
࣭௬ㄝ᳨ࡢド࠺⾜ࢆ㸬 
࣑ࣥࢱࣅ࡟≀ࡳ㣧࡞࠺ࡼࡢ࡝ࠕ࣭ C ࡢࡓ࠸࡚ࢀࡲྵࡃከࡀ

㸪࡚࠸࠾࡟≀ࡳ㣧ࡿ࠶ࡀグ⾲ࡢ᭷㔞ྵࡢC࣑ࣥࢱࣅࠕ㸬ࠖ㸪࠿

㸬ࠖ࠿ࡿ࠶ࡣᕪ࡜್ࡢࡑ  㸬ࡿࡍ⌮ᩚࡽ࠿ほⅬࡢ➼
 
�ࡿࡍゎỴࢆၥ㢟ۑ 㸺どⅬ2㸼 
࣭⪃ᐹ࡟࡜ࡶࢆ㸪఍ヰᩥࡓࢀࡉ♧࡟ၥ㢟ࢆゎỴࡿࡍ㸬 
࣑ࣥࢱࣅ࡚࠸࠾࡟≀ࡳ㣧࡞࠺ࡼࡢ࡝࣭ C ࡿ࠸࡚ࢀࡲྵࡃከࡀ

 㸬ࡿࡍ⌮ᩚ࠿
 㸬ࡿࡍᥦ᱌࡚࠸ࡘ࡟≀ࡳ㣧ࡿࡍ㐺࡟ࡢࡿࡍᦤྲྀࢆC࣑ࣥࢱࣅ࣭

 
 㸬㸺どⅬ㸱㸼ࡿࡍඹ᭷࡛ࣉ࣮ࣝࢢࢆάືᡂᯝۑ
࣭ᐇ㦂ࡓࡗ⾜ࢆ㣧࡜≀ࡳ㸪࣑ࣥࢱࣅࡿࢀࡲྵ࡟ࢀࡑ C ᭷ྵࡢ

㔞࡛ࣉ࣮ࣝࢢࢆඹ᭷ࡿࡍ㸬 
 

 
 
 
 
 
ၥ࡚࠸ࡘ࡟ᐇ㦂᪉ἲ㸪⸆ရࡓࡋグ㏙ࡀᚐ⏕࡟ࠖࢺ࣮ࢩၥ㢟ゎỴࠕ࣭

㢟࠿࠸࡞ࡣⅬ᳨ࡿࡍ㸬ၥ㢟ࡿ࠶ࡀሙྜࡣ㸪ၥ㢟Ⅼࢆᣦ᦬ࡋ㸪ಟṇ

 㸬ࡿࡏࡉ
࣭ࣚ ࢘⣲ࣚ࢘໬࣒࢝ࣜ࢘Ỉ⁐ᾮࡓ࠸⏝ࢆ⁲ᐃ࡛ࡣ㸪ࣚ ࢘⣲࡛ࢇ࡫ࢇ

཯ᛂ࡚࠸⏝ࢆ⁲ᐃࡢ⤊Ⅼࡿࡍุ᩿ࢆ᪉ἲࡸ㸪 ᐃࡿࡍヨᩱ࡟ᑐࡋ

࡚㐣๫㔞࢘ࣚࡢ⣲ࣚ࢘໬࣒࢝ࣜ࢘Ỉ⁐ᾮࢆຍ࠼㸪ࡢࡑᚋ㸪⃰ ᗘ᪤

ࡿࡍ㏫⁲ᐃࢆ⣲࢘ࣚࡢᮍ཯ᛂ࡚࠸⏝ࢆ࣒࢘ࣜࢺࢼ㓟◲࢜ࢳࡢ▱

᪉ἲࡿ࠶ࡀ㸬ᚲせ࡟ᛂ࡚࢘ࣚࡌ⣲࡛ࢇ࡫ࢇ཯ᛂ࡚࠸ࡘ࡟☜ㄆࢆ⾜

ព㆑ࡀᚐ⏕࡚࠸ࡘ࡟ኚ໬ࡢⰍࡿࡅ࠾࡟Ⅼ⤊ࡢ㸪⁲ᐃࡾࡼ࡟࡝࡞࠺

 㸬ࡿࡍ࡟࠺ࡼࡿࡁ࡛
࣭ࣚ ࢘⣲ࣚ࢘໬࣒࢝ࣜ࢘Ỉ⁐ᾮࡢ௦࡚᭰ࡋ࡜㸪ࣚ ࢘⣲࠸ࡀ࠺ࡴྵࢆ

࠸ࡀ࠺㸪࡚࠸࠾࡟ࠖࢺ࣮ࢩၥ㢟ゎỴࠕ㸬ࡿࡁ࡛ࡶ࡜ࡇࡿ࠸⏝ࢆ⸆

ྵࡢ⣲࢘ࣚࡿࡅ࠾࡟⸆࠸ࡀ࠺㸪ࡣ࡚ࡋᑐ࡟ࣉ࣮ࣝࢢࡓࡋ㑅ᢥࢆ⸆

᭷㔞ࢆồࡿࡵᚲせࢆ࡜ࡇࡿ࠶ࡶ☜ㄆࡿࡍ㸬 
 
 
 
 
 
 
 
 
 
 
 
 
࣭㸯ᅇࡢᐇ㦂ࡢ⤖ᯝ࣑ࣥࢱࣅࡽ࠿ C ࣮ࣝࢢࡿ࠸࡚ࡵồࢆ᭷㔞ྵࡢ

࠿࠺࡝࠿ࡢࡿ࠼ゝ࡜ࡔᐃ⤖ᯝ ࠸ࡋṇࡀᯝ⤖ࡢࡑ㸪ࡣ࡚ࡋᑐ࡟ࣉ

 㸬ࡿࡏࡉ࠼⪄࡚࠸ࡘ࡟
ᖜ࡟᭷㔞ྵࡢࡑ㸪ࡣ࡟୰ࡢ≀ࡳ㣧ࡿ࠶ࡀグ⾲ࡢ㹁ྵ᭷㔞࣑ࣥࢱࣅ࣭

ࡀᖜࡐ࡞㸪ࡣ࡚࠸࠾࡟≀ࡳ㣧ࡓࡗ࠸࠺ࡇ㸬ࡿࡍᏑᅾࡶࡢࡶࡿ࠶ࡀ

タᐃࡿࡏࡉ࠼⪄࠿ࡢࡿ࠸࡚ࢀࡉ㸬 
࣭㣧ࢆ≀ࡳᥦ᱌ࡿࡍ㝿ࡣ࡟㸪࣑ࣥࢱࣅ࡝࡯ࢀ࡝ࠕ㹁ࢆᦤྲྀࡿࡍᚲせ

㸬ࠖ࠿࠺ࢁࡔࡢࡿ࠶ࡀ ࡼࡿࡏࡉ┠╔࡟ᦤྲྀ┠Ᏻ㔞ࡢ᪥୍ࡓࡗ࠸࡜

 㸬࠺⾜ࢆⓎၥ࡞࠺
 
 
 
 
 
 
 
 
 
 

㸺ㄢ㢟㸼 
 㸬ࡿࡍ᱌❧ࢆほᐹ࣭ᐇ㦂ࡢࡵࡓࡿࡍゎỴࢆၥ㢟ࡿࡅ࠾࡟఍ヰᩥࡓࢀࡉ♧㸪ᥦ࡚ࡋ㏻ࢆάືࣉ࣮ࣝࢢ

࠙ほᐹ࣭ᐇ㦂ࡢᢏ⬟  ࠚ
ᐇ㦂࡛ᚓ࡟࡜ࡶࢆࢱ࣮ࢹࡓࢀࡽ㸪఍ヰᩥࡓࢀࡉ♧࡟ၥ㢟

 㸬ࡿ࠸࡚ࡋ⌧⾲㸪ࡋゎỴࢆ
㸦ࡢ࡛ࣉ࣮ࣝࢢヰ࠸ྜࡋ㸪ᤵᴗࢺ࣮ࢩ㸪࣏࣮ࣜࢺ㸧 



 
 

  

 
ၥ㢟ࡿࢀࡉ♧㸪ᤵᴗ࡛ᥦ࡟ࡵࡓࡿࡍ⏝άࢆ᪤⩦ෆᐜ࡚࠸

ၥ㢟࠙⩦₇ࡢᐇ㦂๓ࠕࡿࡍ㛵࡟࣑ࣥࢱࣅࡿ࠶ࡢ㛵㐃࡟ ㈨ᩱ

㸪᪤࠸⾜ࢆゎㄝ࣭⿵㊊ㄝ᫂ࡀᚋ㸪ᩍᖌࡔࢇ⤌ࡾྲྀ࡟ࠖࠚ2

⩦ෆᐜࢆ☜ㄆࡿࡍ㸬 
ḟ࡟㸪ᮏ᫬࡟ၥ㢟ゎỴࢆࣉ࣮ࣝࢢࡴ⤌ࡾྲྀ࡟⦅ᡂࡋ㸪

ၥ㢟ࡀᑟฟࡿࢀࡉ఍ヰᩥ࡚ࡋ࡜㸪ࠕ㌟ࡢᅇࡢࡾ㣧ࡳ≀୰ࡢ

࣑ࣥࢱࣅ C ࣜࣉ࢔ࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥࡿࡍ㛵࡟᭷㔞ྵࡢ

ሙ㠃࠙㈨ᩱࡢ࡛ࢡ࣮ࢺࡢ࡛ ࡇ㸪ࡣ㸬⏕ᚐࡿࡍ♧ᥦࢆࠖࠚ1

SETࠕ㸪ࡽ࠿఍ヰᩥࡢ ㈨ᩱ࠙ࢺ࣮ࢩ 㸪ၥ࡚࠸⏝ࢆࠖࠚ3

㢟ࡢศᯒ࠸⾜ࢆ㸪᥈✲άືࡢぢ㏻ࡿ࡚❧ࢆࡋ㸬⏕ᚐࡣ㸪

SETࠕ ࢺ࣮ࢩ せ⣙ࡢၥ㢟ࠕ㸪࡚ࡋ㏻ࢆグධࡢࠖ࡬ 㸪ࠖࠕ᪤

㆑▱ࡢ▱ 㸪ࠖࠕㄪࡿ࡭ᚲせ࡜ࡇࡿ࠶ࡢ 㸬ࡿࡍ⌮ᩚࢆ㸱Ⅼࡢࠖ

⏕ᚐࡣ㸪ࠕSET ࢺ࣮ࢩ ࢺ࣮࠙ࢩၥ㢟ゎỴࠕ㸪࡟࡜ࡶࢆࠖ ㈨

ᩱ ࢀࡉ♧࡟౫㢗ᩥࠕ㸪ࡋタᐃࢆࠖ࠸ၥࠕ㸪࡚࠸⏝ࢆࠖࠚ4

ࡓࡢࡑ㸪࡭ㄪࢆ࡜ࡇ࡞࠺ࡼࡢ࡝㸪࡟ࡵࡓࡿࡍゎỴࢆၥ㢟ࡓ

࡚࠸ࡘ࡟ࠖ࠿࠸࡞ࡽ࡞ࡤࢀࡅ࡞ࡋࢆᐇ㦂࡞࠺ࡼࡢ࡝࡟ࡵ

ࢆ௬ㄝࠖࠕ㸪ࡣᚋ㸪⏕ᚐࡢࡑ㸬ࡿࡍタᐃࢆ௬ㄝࠖࠕ㸪࠼⪄

᳨ドࡢࡵࡓࡿࡍほᐹ࣭ ᐇ㦂ࡢィ⏬ࡢ❧᱌࠺⾜ࢆ㸬ィ⏬ࡢ❧

᱌࡛ࡣ㸪ࠕほᐹ࣭ᐇ㦂ࡢ᪉ἲࠖ㸪ࠕᚲせ࡞ჾලࠖ㸪ࠕᚲせ

ࡇࡇ㸬ࡿ࠼⪄࡚࠸ࡘ࡟ࠖ࡜ࡇࡿࡍᐇ㦂࡛ὀពࠕရࠖ㸪⸆࡞

࠸ࡘ࡟㸪グ㏙ෆᐜࡋᥦฟ࡟ᩍᖌࢆࢺ࣮ࢩࡓࡋグ㏙࡟࡛ࡲ

⾜㸯᫬࡛➨ࡢ㸪ᤵᴗࢆάືࡢ㸬௨ୖࡿࡅཷࢆࢡࢵ࢙ࢳ࡚

 㸬࠺
ᤵᴗࡢ➨㸰᫬࡛ࡣ㸪⏕ᚐࡣ㸪❧᱌ࡓࡋほᐹ࣭ᐇ㦂ࢆ⾜

グ㘓࠙㈨ᩱࡢᐇ㝿ࠕࢆᯝ⤖ࡓࢀࡽᚋ㸪ᚓࡢࡑ㸪࠸ ࡟ࠖࠚ5

ࡓ࡚❧㸪ࡣ㸬⪃ᐹ࡛࠺⾜ࢆᐹ⪄࡚ࡋ࡟࡜ࡶࢆࢀࡑ㸪ࡋ⌮ᩚ

௬ㄝ᳨ࡢド࠺⾜ࢆ㸬ࠕ࡟࡜ࡶࢆࡽࢀࡑၥ࡟ࠖ࠸ṇᑐࡿࡍ

࠼⟆ࠕ άືᡂᯝ࡛ࣉ࣮ࣝࢢ㸪ࡣ㸬ᤵᴗ࡛ࡿ࠼⪄࡚࠸ࡘࠖ࡟

㸬࠺⾜ࢆసᡂࡢࢺ࣮࣏࡚ࣜࡋ࡜㸪ᐟ㢟࠸⾜ࢆඹ᭷࡚࠸ࡘ࡟

㸬ࣜ࠺⾜ಶே࡛ࢆࡾ㏉ࡾ᣺ࡿࡍᑐ࡟㸪άືࡓࡲ సࡢࢺ࣮࣏

ᡂཬࡧಶேࡢ᣺ࡾ㏉ࡣࡾ㸪ᚲせ࡟ᛂ࡚ࡌᐟ㢟ࡿࡍ࡜㸬ࡲ

 ࡅཷࢆᣦᑟࡿࡼ࡟㸪ᩍᖌࡋᥦฟࡣࢺ࣮࣏ࣜࡓࡋ㸪సᡂࡓ

 
ホ౯ࢆࢺ࣮࣏ࣜࡢᚐ⏕ࡽ࠿㸱Ⅼࡍ♧࡟㸪⾲㸲ࡣ㸬ᣦᑟ࡛ࡿ

 ࠋࡿࡍ

⾲䠐㻌⏕ᚐ䛾䝸䝫䞊䝖䛾ホ౯ᇶ‽㻌

 
㻠䠊㻟㻌ᣦᑟୖ䛾␃ពⅬ㻌

➨㸯᫬࡛ࡣ㸪ᐇ㦂ࡿ࠸⏝࡟㣧ࡣ࡚࠸ࡘ࡟≀ࡳ㸪㸰㹼㸱

✀㢮ࡢ㣧ࢆ≀ࡳᑐ㇟ࢆ࡜ࡇࡿࡍ࡜ὀព஦㡯ࡍ♧࡚ࡋ࡜㸬 
࠺ࡲࡋ࡚ࡗ⤠࡟ࡳࡢ㸯✀㢮ࢆ≀ࡳ㣧ࡿࡍ㸪ᐇ㦂ࡣࢀࡇ

࣑ࣥࢱࣅࡢ㣗ရࡢࡑ㸪࡜ C ྵ᭷㔞ࡢ ᐃࡀ┠ⓗ࡚ࡗ࡞࡟

 㸬ࡿ࠶࡛ࡵࡓࡓ࠼⪄࡜࠺ࡲࡋ
ၥ㢟ࡢศᯒ࡚࠸࠾࡟ண᝿ࡿࢀࡉศᯒ⤖ᯝࢆ⾲㸳ࡍ♧࡟㸬 
ศᯒࡢ⤊஢ᚋ㸪⏕ᚐࡣ㸪ၥ㢟ゎỴ࡟ᚲせ࡞ᐇ㦂ィ⏬ࢆ

❧᱌ࡿࡍ㸬ࡣ࡛ࡇࡇ㸪⏕ᚐ࣑ࣥࢱࣅࡣ C ࡵࡓࡿࡍᐃ ࢆ

࠺⾜ࢆ㸪⁲ᐃᐇ㦂࡚ࡋ࡜ᐇ㦂ࡢࡑ㸬ࡿࡍ᱌❧ࢆ⏬ᐇ㦂ィࡢ

࢖㸪࡚࠸ࡘ࡟ჾල࡞㸪ᚲせࡸ᪉ἲࡢࡑ㸬ࡿࢀࡽ࠼⪄ࡀ࡜ࡇ

 ࠖࢺ࣮ࢩၥ㢟ゎỴࠕ㸪ࡋ⏝άࢆ࡝࡞ᩍ⛉᭩ࡸࢺࢵࢿ࣮ࢱࣥ

⾲䠑㻌ၥ㢟䛾ศᯒ䛻䛚䛔䛶ண᝿䛥䜜䜛ศᯒ⤖ᯝ㻌
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