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I am teaching a class for algorithms with the activities in Computer Science Unplugged, 
combined with traditional lectures with a chalkboard, almost one after the orher. 
Although the original Computer Science Unplugged was designed and is utilized mainly 
for children to be understood roughly the concepts of computer sciences, but I designed 
my class to compose it with lectures with a chalkboard, so that students will understand 
those concepts in computer science more deeply and preciously.  Moreover I designd 
its annual plan so that it will be adequate as a lecture of universities.  In my 
presentation, I report the whole plan, its practical scenes, the examination of this class. 

 

  ࡟ࡵࡌࡣ࡟ࡵࡌࡣ࡟ࡵࡌࡣ࡟ࡵࡌࡣ .1

࡜ࡶ࡜ࡶࡣ㸧ࡿࡍ␎࡜ࢻࢢࣛࣉࣥ࢔㸦௨ୗ[1]ࢫ࢚ࣥ࢖ࢧࢱ࣮ࣗࣆࣥࢥࢻࢢࣛࣉࣥ࢔

ࡿ࠼ᩍ࡟࠿ࡲ࠾࠾ࢆ⌮ཎྛ࡞㔜せࡢࢫ࢚ࣥ࢖ࢧࢱ࣮ࣗࣆࣥࢥ࡟Ꮚ౪ࡢ㸪ᑠᏛ⏕⛬ᗘࡣ

┠ⓗࢆ᝿ᐃࡓࢀࡉࣥ࢖ࢨࢹ࡚ࡋ㸬୍᪉᪥ᮏ[2]ࡣ࡚࠸࠾࡟㸪ᑠᏛ⏕⛬ᗘࡢᏊ౪࡟ᑐ࡚ࡋ

㸪ࢀࡽ࠸⏝ሙ࡛ࡿ࠼ᩍ࡚ࡋᑐ࡟⏕㧗ᰯࡸ⏕㸪୰Ꮫࡃከࡶࡾࡼࢀࡑ㸪[3]ࡀࡿ࠸࡚ࢀࢃ⾜ࡶ

ᩍࡓ࠸⏝ࢆࢀࡇࡶ࡚࠸࠾࡟㸪኱Ꮫࡣ࡟ࡽࡉ㸬[6][5][4]ࡿ࠸࡚ࢀࡉሗ࿌ࡀᡂᯝࡓࢀࡄࡍ

 㸬[7]ࡿ࠸࡚ࢀࢃ⾜ࡶ௚ᡤ࡛ࡀ⫱

ࡣ⪅➹ 2008 ᖺᗘࡽ࠿㸪ᡤᒓ኱Ꮫ࡛ࡢᤵᴗࢱ࣮ࢹ࡜࣒ࢬࣜࢦࣝ࢔ࠕᵓ㐀㸭ࣗࣆࣥࢥ

ࡑࡼ࠾ࢆᯈ᭩ᤵᴗ࡜ࢻࢢࣛࣉࣥ࢔㸪࡚࠸࠾࡟Ꮫࠖ⛉ࢢࣥ࢕ࢸ࣮ 1ᅇ࡟࡜ࡈ஺஫࠺⾜࡟

ᤵᴗࡿ࠸࡚ࡗ⾜ࢆ㸬ᮏሗ࿌࡛ࡣ㸪2008 ᖺᗘࡧࡼ࠾ 2009 ᖺᗘ㸦㐍⾜୰㸧ࡢ㸪ࡢࡇᤵᴗ

 㸬ࡿࡍሗ࿌ࢆᯝ⤖ࡢࡑ࡜ᵝᏊ࣭ヨ㦂ࡢᤵᴗࡢィ⏬࣭ᐇ㝿ࡢ

2. ᤵᴗィ⏬ᤵᴗィ⏬ᤵᴗィ⏬ᤵᴗィ⏬[a] 

㸪2007ࡣ⪅➹ ᖺᗘࡢࡇࡢ࡛ࡲᤵᴗࡢ๓㌟ࢢࣥ࢕ࢸ࣮ࣗࣆࣥࢥࠕ⛉Ꮫࠖࡶ࡚࠸࠾࡟㸪

ᯈ᭩ᤵᴗࢆ୰ᚰࡶࡘࡘࡋ࡟㸪ࡢ࢖ࣀࣁሪ㸪ࢻ࣮࢝ࣉࣥࣛࢺ㸦ᩚิ࡟౑⏝㸧㸪᥃ᅗ㸦ྠ ෌

ᖐ࿧ࡧฟࡋ㸧ࡢ⮬⊃ࡓ࠸⏝ࡶ࡝࡞ᕤኵࡓ࠸࡚ࡗ⾜ࢆ㸬 

2008 ᖺᗘࡣࡽ࠿㸪ࢆࢻࢢࣛࣉࣥ࢔኱ᖜࡾྲྀ࡟ධ࡚ࢀᤵᴗィ⏬ࡋ࠾࡞ࡋࣥ࢖ࢨࢹࢆ㸪

ࡋ࡜ࢇࡕࡁࡾࡼ࡚ࡗ⾜ࢆᯈ᭩ᤵᴗࡿࡍᑐᛂ࡟ࢀࡑ㸪࡜࠶ࡓࡗ⾜ࢆࠖ⩦Ꮫࠕࡢࢀࡒࢀࡑ

ࡢ࡛ࡲᗘ⛬࠸ࡋࢃࡉࡩ࡚ࡋ࡜ᤵᴗࡢ࣒ࢬࣜࢦࣝ࢔ࡢ㸪኱Ꮫ࡛࡚ࡋゎㄝࢆㄽⓗഃ㠃⌮ࡓ

⌮ゎࡍಁࢆ㸪࠺࠸࡜᪉ᘧࡓࡋ࡟㸬ࡾࡼ࡟ࢀࡑ㸪༢࡟࠿ࡲ࠾࠾࡟ᴫᛕࢆయᚓ࡛ࡅࡔࡿࡍ

࡭㏙࡟㸪[1]ࡓࡲ.ࡓࡋ࡟࠺ࡼࡿࢀࡽ࠼ࡽ࡜ᙧ࡛ࡢ࣒ࢬࣜࢦࣝ࢔࡜ࢇࡕࡁࢆᴫᛕྛ,ࡃ࡞

ࢺሪ࣭ࡢ࢖ࣀࣁ㸪ࡢ㸪ୖグࡓࡁ࡚ࡋศ࡛ᕤኵ⮬࡛ࡲࢀࡑ㸪ࡧ୪࡜ࠖ⩦Ꮫࠕࡿ࠸࡚ࢀࡽ

 㸬ࡿ࠸࡚࠸⏝ࡶࠖ⩦Ꮫࠕࡓ࠸⏝ࢆ࡝࡞ࢻ࣮࢝ࣉࣥࣛ

㸪ࡀࡓࡋ᱌❧࡟๓ᖺᗘ୰ࡣ⏬㸬ᤵᴗィࡍ♧ࢆᤵᴗᴫせࡢᤵᴗࡢࡇࡢ㸪2009ᖺᗘ࡟1 ⾲

ᮏ✏ᇳ➹᫬Ⅼ࡛ࡣ 4᭶ࡢ㛤ጞࡽ࠿ 14ᅇࡿ࠸࡚ࡗࢃ⤊ࢆ㸬ࡢ࡛ࡲࢀࡑ㒊ศࡣᐇ㝿ࡢ㐍⾜

㸬㐌ࡓࡋ♧ࢆ⏬ᤵᴗィࡢ᫬Ⅼ࡛⌧ࡣ࡜࠶ࡢࡑ㸪ࢆ 2 ᅇ࣭ྛ 90 ศࡢணᐃ࡛ィ⏬ࡀࡓࡋ,

᫬㛫๭ࡢ㒔ྜ࡚࠸ࡘࡀ㐌 1ᅇ࣭180ศᤵᴗ࠾࡞.ࡿ࠸࡚ࡗ⾜࡚ࡋ࡜㸪ཷㅮࡿ࠸࡚ࡋᏛ⏕

Ꮫ㒊ࡢ⛉ᴗ♫఍Ꮫ㒊⏘ᴗ᝟ሗᏛ⏘ࡧࡼ࠾⛉㸪௻ᴗ᝟ሗᏛ㒊௻ᴗ᝟ሗᏛࡣ 2㹼4ᖺ⏕㸪12

㹼14ྡ⛬ᗘ࡛ࡿ࠶㸬 

➨㸦࡚ࡋ㛵࡟᥈⣴ࡤ࠼㸪౛࡟࠺ࡼࡿ࠿ศࡽ࠿1 ⾲ 9,10,11ᅇ㸧࡛ࡣ㸪ࢢࣛࣉࣥ࢔ࡎࡲ

㸧࣒࣮ࠖࢤ࡚࠶ᡓⰄ㸦ᩘࠕࡢࢻ  ࡣ࠸ࡿ࠶,ࡿࡍゎㄝࢆ࣒ࢬࣜࢦࣝ࢔᥈⣴࡜࠶ࡓࡗ࡞⾜ࢆ

                                                                 
 † 㛗㔝኱Ꮫ௻ᴗ᝟ሗᏛ㒊 
   Department of Buisiness and Informatics, Nagano University 

a) ᮏሗ࿌ࡣ࡚࠸࠾࡟㸪ྛࠕᏛ⩦ࠖࡢෆᐜࡣ࡚࠸ࡘ࡟ヲࡃࡋㄝ᫂࠸࡞࠸࡚ࡋ㸬ࡣ࡚࠸ࡘ࡟ࢀࡑヲࢆ[1]ࡣࡃࡋཧ

 㸬࠸ࡓࢀࡉ↷

Vol.2009-CE-100 No.5
2009/7/4



᝟ሗฎ⌮Ꮫ఍◊✲ሗ࿌ 
IPSJ SIG Technical Report 

 2 ⓒ2009 Information Processing Society of Japan
 

➨ 1,2ᅇ  ࡢࡇᤵᴗࡢ᱌ෆ㸪ࠕⰍࠖࡍ⾲࡛ᩘࢆ㸫ࣛࣥࣞࣥࢫࢢ➢ྕ໬ U  

 ௓⤂ࡢሪࡢ࢖ࣀࣁ

➨ 3,4ᅇ  ࢀࡑࠕ㸪ࡶࡁࡗࡉゝࡓࡗ㸟ࠖ-ᩥᏐิࡢᅽ⦰ U 

  㐃⥆ࠖ Cࠕࡕ࠺ࡢὙ⦎㸪3せ⣲ࡢ࣒ࢬࣜࢦࣝ࢔㸪ࡣ࡜࣒ࢬࣜࢦࣝ࢔

➨ 5,6ᅇ 

  

ࡢ࣒ࢬࣜࢦࣝ࢔ 3せ⣲ࠕࡕ࠺ࡢ㑅ᢥࠖ C  

  U ࢕ࢸࣜࣃᡭရࠖ-2ḟඖࡢ஺᥮ࢻ࣮࢝ࠕ

➨ 7,8ᅇ  

  

ࡢ࣒ࢬࣜࢦࣝ࢔ 3せ⣲ࡾ⧞ࠕࡕ࠺ࡢ㏉ࠖࡋ C  

᭱኱್ࢆồ࣒ࢬࣜࢦࣝ࢔ࡿࡵ㸪᪤ᐃᅇ཯᚟࡜୙ᐃᅇ཯᚟ C  

➨ 9,10ᅇ 

  

࡜ᡓⰄࠖ㸫⥺ᙧ᥈⣴ࠕ 2ศ᥈⣴ࣗࢩࢵࣁ࡜ἲ U  

⥺ᙧ᥈⣴ἲ࡜ 2ศ᥈⣴ἲ࣒ࢬࣜࢦࣝ࢔ࡢ C  

➨ 11,12ᅇ  ࣗࢩࢵࣁἲ࣒ࢬࣜࢦࣝ࢔ࡢ U  

  Uࠖ࠸㔜ࢇࡤࡕ࠸࡜࠸㍍ࢇࡤࡕ࠸ࠕ

➨ 13,14ᅇ  

  

⥆ࠖ࠸㔜ࢇࡤࡕ࠸࡜࠸㍍ࢇࡤࡕ࠸ࠕ U  

  U,C ࢺ࣮ࢯࢪ࣮࣐㸪ࢺ࣮ࢯ㸪ᤄධࢺ࣮ࢯࢡࢵ࢖ࢡ

➨ 15ᅇ  ࠕ᫬㛫ෆ࡟௙஦ࠖࢁ࠼⤊ࢆ-୪ࢡ࣮࣡ࢺࢵࢿ࠼᭰ࡧ U  

➨ 16ᅇ  ࣮ࣔࣝࣗࢪᛶ C  

➨ 17ᅇ  ➨ 1ᅇヨ㦂 C,U  

➨ 18ᅇ  ヨ㦂ၥ㢟ࡢゎㄝ C  

➨ 19ᅇ  ෌ᖐࡿࡼ࡟㝵஌ィ⟬ᩥ࡜Ꮠิ཯㌿࣒ࢬࣜࢦࣝ࢔ࡢ㸪ࡢ࢖ࣀࣁሪ C  

➨ 20ᅇ  ෌ᖐࡢ࢖ࣀࣁࡿࡼ࡟ሪ࣒ࢬࣜࢦࣝ࢔ࡢ C  

➨ 21ᅇ  ࡢ࢖ࣀࣁሪࡿࡼ࡟࣒ࣛࢢࣟࣉࡢ࣒ࢬࣜࢦࣝ࢔ࡢᐇ⾜ C  

➨ 22ᅇ  ࡢ࢖ࣀࣁሪࡢᯛᩘ࡜⛣ືᅇᩘࡢ㛵ಀ㸪ࡁ࡭஌࡛ࡢቑຍ C  

➨ 23ᅇ  ࢺ࣮ࢯࢪ࣮࣐ C  

➨ 24ᅇ  ࢕ࢹࢵ࣐ࠕᕷࠖࢺࢡ࢙ࢪࣟࣉ-᭱ᑠ඲ᇦᮌ U  

➨ 25ᅇ  ୪ิຍ⟬ C  

➨ 26ᅇ  ୪ิࢺ࣮ࢯ C  

➨ 27ᅇ  ࣞࢻ࣮ࢥ㸪㓄ิ㸪࣮ࣗ࢟㸪ࢡࢵࢱࢫ C  

➨ 28ᅇ  ᮌᵓ㐀㸪ࢻࢵࢹ࡜ࢢࣥ࢕ࢸ࣮ࣝࡿࡅ࠾࡟ࢡ࣮࣡ࢺࢵࢿ-࣒࣮ࠖࢤࢇ࠿ࡳࠕ

  C,U ࢡࢵࣟ

➨ 29ᅇ  ィ⟬ࡢ」㞧1-ࡉ C  

➨ 30ᅇ  ィ⟬ࡢ」㞧2-ࡉ C  

Cࡿ࠶࡜ᅇࡣ࡟ 2෉ࠕࡕ࠺ࡢィ⟬ᶵ⛉Ꮫධ㛛ࠖࢆ㸪Uࡿ࠶࡜ᅇࢥࢻࢢࣛࣉࣥ࢔ࠕࡣ࡟

➨㸬࠺౑࡟୺ࢆࠖࢫ࢚ࣥ࢖ࢧࢱ࣮ࣗࣆࣥ 14ᅇ࡟࡛ࡍࡣ࡛ࡲᐇ᪋ࡓࡋ≧ἣࢆ㸪➨ 15ᅇ

 㸬ࡍグࢆணᐃࡣࡽ࠿

⾲ 1 ᤵᴗࡢ㐍⾜࣭㐍⾜ィ⏬ 

 

㸧ࠖิᩚࡓࡗ࠿ࡘࢆࡾ࠿ࡤ⛗㸦ኳ࠸㔜ࢇࡤࡕ࠸࡜࠸㍍ࢇࡤࡕ࠸ࠕ ࢔ิᩚ࡜࠶ࡓࡗ࡞⾜ࢆ

ࡿ࠸⏝ࢆࠖィ⟬ᶵ⛉Ꮫධ㛛[8]ࠕࡣ㝿ࡢࡑ.ࡿ࠸࡚ࡗ࡞⾜ࢆ࡝࡞㸪ࡿࡍゎㄝࢆ࣒ࢬࣜࢦࣝ

➨㸦ࡢࡶ࠸࡞ࡢグ㏙࠸ࡋヲ࡟᭩ྠ,ࡀ࠸ከࡀ࡜ࡇ 3,4 ᅇࢀࡑࠕ㸪ࡶࡁࡗࡉゝࡓࡗ 㸦ࠖࣛ

➨໬㸧㸪ྕ➢ࢫࢢࣥࣞࣥ 5,6ᅇ㸦2ḟඖ࢕ࢸࣜࣃ㸧௚㸧ࡣ࡚࠸ࡘ࡟㸪[1]࡚࠸⏝ࢆㄝ᫂ࡍ

 㸬ࡿ࠶ࡶሙྜࡿ

3. ᤵᴗᤵᴗᤵᴗᤵᴗࡍ࠺ࡼࡢࡍ࠺ࡼࡢࡍ࠺ࡼࡢࡍ࠺ࡼࡢ 

௨ୗ࡟㸪ࡢࡇᤵᴗࢆࡍ࠺ࡼࡢ࠿ࡘࡃ࠸ࡕ࠺ࡢ⤂௓ࠕ.ࡿࡍᏛ⩦ࡅ࠾࡟[1]ࡣࡢࡿ࠶࡜ࠖۑ

 㸬ࡿ࠶࡛ྕ␒ࡢࠖ⩦Ꮫࠕࡿ

3.1 ➨➨➨➨ 1,2 ᅇᅇᅇᅇ Ꮫ⩦Ꮫ⩦Ꮫ⩦Ꮫ⩦ ໬➢ྕ໬➢ྕ໬➢ྕ໬㸦㸦㸦㸦FAXྕ➢ࢫࢢࣥࣞࣥࣛࢫࢢࣥࣞࣥࣛࢫࢢࣥࣞࣥࣛࢫࢢ㸫ࠖ㸫ࠖ㸫ࠖ㸫ࣛࣥࣞࣥࠖࡍࡍࡍࡍ⾲⾲⾲⾲࡛࡛࡛࡛ᩘᩘᩘᩘࢆࢆࢆࢆⰍⰍⰍⰍࠕࠕࠕࠕ2  㸧㸧㸧㸧࣒࣮ࢤ࣒࣮ࢤ࣒࣮ࢤ࣒࣮ࢤ

ึᅇࡣ㸪ᤵᴗ඲యࡢㄝ᫂ࢫࢢࣥࣞࣥࣛࡃࡑࡗࡉ,࡜࠶ࡢ➢ྕ໬㸦FAX࣒࣮ࢤ㸧ࡗ⾜ࢆ

Ꮚ౪,ࡾ࠶࡛ࡢࡶ[3][2]ࡿ࠸࡚ࢀࢃ⾜࡚ࡋᑐ࡟⏕୰Ꮫࡸ⏕ᑠᏛࡶᅜෆ࡛࡟࡛ࡍࡣࢀࡇ.ࡓ

௒ᅇ,ᑠࡋ࠿ࡋ㸬ࡿ࠶ࡶሗ࿌࠺࠸࡜,࠸ࡃ࡟ࡏࡲ⤌ࡾྲྀࡶ࡚ࡏࡽࡸ࡟⏕኱Ꮫ࡚ࡂࡍࡅྥ

Ꮫ⏕ࡸ୰Ꮫ⏕࡟ᑐࡾࡸࡓ࠸࡚ࢀࢃ࡞⾜࡚ࡋ᪉㸦➹⪅ࡶぢᏛࡸ⿵ຓ࡚ࡋ࡜ᐇ㝿ྠ࡟ᖍࡋ

㸬ࡓ࠸࡛ࢇࡃࡾ࡜ࡃ῝࿡⯆ࢁࡋࡴⓙ㸪ࡣࡕࡓ⏕Ꮫ,ࡀࡓࡗ⾜᪉࡛ࡾࡸࡌྠࡰ࡯࡜㸧ࡓ࠸࡚

࠺ࡇᥥࢆ⤮ࡢศ⮬ࠕ 㸦ࠖ⮬⏤ࢆ⤮࡟ᥥ࡚࠸➢ྕ໬ࢆࡢࡶࡓࡋ┦஫࡟஺᥮࡚ࡋ᚟ඖࡿࡍ㸧

Ꮫࡓࡗ࠿࡞ࡁ᪉㸪୍࡛ࡿ࠸ࡶ⏕Ꮫࡓࡁ᚟ඖ࡛ࡃࡋṇࢆࡢࡶࡓࡋ஺᥮࡜⏕Ꮫࡢ㸪௚ࡶ࡛

 㸬ࡓࡗ࠿࡞኱ᕪ࡜ࡢࡶࡿ࠸࡚ࢀࡉሗ࿌࡛[5][4][3][2]ࡣࡍ࠺ࡼࡢࡑ㸪ࡾ࠾ࡶ⏕

ᤵᴗ⤊஢ᚋࡢࡾ࡜ࡦ࡟Ꮫ⏕㸦␃Ꮫ⏕㸧ࣥࢥࢯࣃࠕࡀ⏬㠃ࡢ⏬⣲ᩘࡀከࡐ࡞࡜࠸Ⰻࡢ࠸

㸬ࠖࡓࡗ࠿ࢁࡋࡶ࠾㸬ࡓࡗ࠿ࢃ࠿ ≻ࡢࠖ⩦Ꮫࠕࡢࡇࡢᮏ᮶ࡣࢀࡇ.ࡓ࠸࡚࡭㏙ࢆឤ᝿࡜

࡜཯ᛂ࠸Ⰻ,ࡵྵࢆయ⮬࡜ࡇࡓࡗᣢࢆ࿡⯆࡟ࢻࢢࣛࣉࣥ࢔,ࡀࡔឤ᝿ࡓࢀࡎࡋᑡࡣ࡜࠸

 ࢆࡍ࠺ࡼࡢࢻࢢࣛࣉࣥ࢔ࡃ࡙ࡘ࡟ࢀࡑ࡜ᯈ᭩ࡢ㸬ᙜ᪥ࡿࢀࡽ࠼ࡽ࡜

ᅗ 1ࡍ♧࡟. 
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ᅗ 2 ➨ 9,10,11ᅇࡢᤵᴗࡍ࠺ࡼࡢ 

2A, 2B 

3.2 ➨➨➨➨ 9,10,11 ᅇᅇᅇᅇࠕࠕࠕࠕᡓⰄᡓⰄᡓⰄᡓⰄࠖࠖࠖࠖࡧࡼ࠾ࡧࡼ࠾ࡧࡼ࠾ࡧࡼ࠾᥈⣴᥈⣴᥈⣴᥈⣴࣒ࢬࣜࢦࣝ࢔࣒ࢬࣜࢦࣝ࢔࣒ࢬࣜࢦࣝ࢔࣒ࢬࣜࢦࣝ࢔ 

1.5 㐌㸦3 ᅇ㸧ࢆ౑࡚ࡗ㸪ࠕᡓⰄࠖ࡜࣒࣮ࢤࡢ㸪ࡢࡑ⫼ᬒ࡛ࡿ࠶᥈⣴࣒ࢬࣜࢦࣝ࢔ࡢ

ၥ࡞ࡁ኱࡟≉ࡀࡓࡗ࠶ࡶ࢔࣌ࡔࢇ⤌ኈ࡛ྠ࠸࡞ࡣ࡛ࡾ▱㢦ぢ࡟࠸㸬஫ࡓࡗᢅ࡚࠸ࡘ࡟

㢟ࡁ࡛ࡀ࡜ࡇ࠺⾜ࢆ࣒࣮ࢤࡃ࡞㸪1A-1B㸦⥺ᙧ᥈⣴ࢆ᝿ᐃ࣒࣮ࢤࡓࡋ㸧㸪2A-2B㸦ྠ ஧

ศ᥈⣴㸧3A-3B㸦ྠ ࣗࢩࢵࣁἲ㸧࡛ࢀࡒࢀࡑ㸪ࠕఱᅇ࡛ࢆࠖ࠿ࡓࡁ࡛ࡀ࡜ࡇࡿ࡚࠶ᣲ

ᡭࡾࡼ࡟㞟ィ࡚ࡋ㸪⥺ᙧ᥈⣴ࡾࡼ஧ศ᥈⣴ࣗࢩࢵࣁࡸἲࡀ࠺࡯ࡢຠ⋡ⓗ࡛ࢆ࡜ࡇࡿ࠶

⌮ゎࢆ࡜ࡇࡿࡏࡉヨࡓࡳ㸬㸦ᅗ 2㸧 

 㸬[b]ࡍグࢆ࢔ࢹ࢖࢔ࡢࡵࡓࡢⓎᒎࡸㄢ㢟ࡢ࠿ࡘࡃ࠸㸪ࡓࡋウ᳨࡟ᐇ᪋ᚋࡢᅇࡢࡇ

(1) ஧ศ᥈⣴஧ศ᥈⣴஧ศ᥈⣴஧ศ᥈⣴ࠕࠕࠕࠕ࡜࡜࡜࡜ẚ౛㓄ศ᥈⣴ẚ౛㓄ศ᥈⣴ẚ౛㓄ศ᥈⣴ẚ౛㓄ศ᥈⣴ࠖࠖࠖࠖ 

ࡕ࠺ࡢ࣒࣮ࢤᡓⰄࠖࠕ 2A-2B ⪅㸪ⴭ⪅࣭ᐇ᪋ࡾ࠶࡚࡭୪࡟㡰᪼ࡢྕ␒ࡢᡓⰄࠖࠕ㸪ࡣ

ഃࡣ࡚ࡋ࡜஧ศ᥈⣴ࢆ᝿ᐃࡿ࠸࡚ࡋ㸬Ꮫ⏕㸦ཷㅮ⪅㸧ࡀ⮬ศ࡛஧ศ᥈⣴࠼⪄ࢆฟ࡚ࡋ

ᐇ⾜ࡤࢀࢀࡃ࡚ࡋᛮᝨࡀࡔࡢ࡞ࡾ࠾࡝㸪ᐇ㝿ࡶࡾࡼࢀࡑࡣ࡟ከࡢࡃᏛ⏕ࡀ⮬ศࡾ࡞

ᡓⰄࠖࠕࡤ࠼౛ࡣࢀࡇ㸬ࡓࡗࡔࠖẚ౛㓄ศ᥈⣴[c]ࠕ㸪ࡣࡢࡓ࠸࡚ࡗ࡞⾜࡚ࡋᕤኵ࡟

ࡀ⠊ᅖࡿࢀྲྀࡢࡑ್࡛ᩘࡀ࣮࢟ࡣ࡛࣒࣮ࢤ 0㹼9999࡛ࡢ࡞㸪౛ࡤ࠼୚ࡓࢀࡽ࠼᥈⣴࢟

ࡀ࣮ ࡽ࠿ඛ㢌ࡢ㸪ิ࡜ࡔ2000 2๭ࡎࡲࢆࢁࡇ࡜ࡢぢࡿ㸦౛ࡢิࡤ࠼㛗ࡀࡉ 㸪ࡽ࡞50

ඛ㢌ࡽ࠿  㸬ࡍᣦࢆ᥈⣴᪉ᘧ࠺࠸࡜㸧ࡿぢࢆࡢࡶࡢ┠␒10

஧ศ᥈ࡣ᥈⣴ࡢ࡬⾲ࡿ࠸࡚ࢀࡉ㸪ᩚิࡣ⪅ࡔࢇᏛࢆࢫ࢚ࣥ࢖ࢧࢢࣥ࢕ࢸ࣮ࣗࣆࣥࢥ

⣴ࡀ᭷ຠ㸪ࡀࡢ࠺࠸࡜ᖖ㆑ࡿ࠼⪄࡜ࡔ㸬ࡣࢀࡇࡋ࠿ࡋ᪥ᖖࡢឤぬࡽ࠿ᚲࡶࡋࡎ⮬↛ 

 

 

                                                                 
b) ࡢࡇ⠇ࢀࡇࡢ௨㝆ࡢ㒊ศࡣ㸪ㅰ㎡࡟㏙ࡿ࡭᪉ࡢ࡜ࠎ㛫࡛⾜ࡓࡗ࡞㆟ㄽࡿ࠶࡛ࡢࡶࡓࡵ࡜ࡲࢆ㸬グ㘓ࡶࡣ࡟

㸪ࡀࡔ༢ⴭࡵࡓࡢሗ࿌ࡢ㊶ᐇ㦂ⓗᐇࡢᤵᴗ࡛ࡣ㸬ᮏሗ࿌ࡍグࢆࡳࡢせⅬࡀࡿ࠸࡚ࡗṧࡀ㆟ㄽ࡞ࡲࡊࡲࡉ࡜ࡗ

 㸬ࡿ࠶ෆᐜ࡛ࡁ࡭ࡍ࡜ඹⴭࡢ࡜グ㍕㸧࡟㸦ㅰ㎡ࠎ᪉ࡓࡗࡉࡔࡃ࡚ࡋ㆟ㄽࡣᮏ᮶ࡣ࡚ࡋ㛵࡟㒊ศࡢࡇ

c) ࠕẚ౛㓄ศ᥈⣴ࠖࡣ࡜௒ᅇ௜ྡࡓࡅ๓࡛ࡿ࠶㸬 
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ᅗ ࡉࡤ℆Ὑ࣭࣮࢞ࣥࣁ 3

 ⋣࣮ࣅ㺃ࣉࢵࢥ⣬࣭ࡳ

 ⛗ኳࡓ࠸⏝ࢆ
ᅗ  ᯈ᭩ゎㄝࡢࢺ࣮ࢯࣝࣈࣂ4

ឤぬࡢ᪥ᖖࡀ࠺࡯ࡢẚ౛㓄ศ᥈⣴ࠖࠕࡢࡇࢁࡋࡴ㸪ࡃ࡞ࡣ࡛࣒ࢬࣜࢦࣝ࢔ࡿࢀ࠿ᑟ࡟

 ࡣࡢ࡞᭷ຠࡀẚ౛㓄ศ᥈⣴ࠖࠕࡢࡇ㸬࠸㏆࡟

 ࡾ࠾࡚ࡗ࠿ࢃࡵࡌ࠿ࡽ࠶ࡀ⠊ᅖࡿࢀ࡜ࡀ್ࡢ࣮࢟.1

 㸧࠸࡞࠸ࡣ࡚ࡗࡼࡓ࠿࡟➃ᴟࡾࡲ࠶㸦࠸㏆࡟ᵝ୍ࡀศᕸࡢࡑ.2

3.୚ࡓࢀࡽ࠼⠊ᅖࡢ୰㛫Ⅼࢆồ࡜࡜ࡇࡿࡵ㸪ẚ౛㓄ศࡓࡋⅬࡢ࡜ࡇࡿࡵ࡜ࡶࢆᡭ

㛫ࡾࡲ࠶ࡀኚ࠸࡞ࡽࢃ 

ሙྜ࡛ࡿ࠶㸬ࡣࡽࢀࡇ㸪᪥ᖖⓗࡣ࡟ከࡃ⤒㦂ࡿ࠶࡛࡜ࡇࡿࡍ㸬౛ࡤ࠼㎡᭩࡛ⱥ༢ㄒࢆ

ㄪࡿ࡭ሙྜ㸪᭱ึᩥࡢᏐࡀ౛ࡤ࠼ Bࡽ࡞㎡᭩ࡢඛ㢌࡟㏆ࢆࢁࡇ࡜࠸㸪Yࡽ࡞ᮎᑿ࡟㏆

 㸬ࡿ࠶࡛࡜ࡇࡿ࠸࡚ࡗ࡞⾜ࡶ᪥ᖖㄡ࡛ࡣ࡝࡞㸪ࡿ࡭ㄪࡎࡲࢆࢁࡇ࡜࠸

ୖグࡢ᮲௳ࡣ᪥ᖖឤぬࡀࡿ࠸࡚ࡋ⮴ྜ࡟㸪ࡢࢢࣥ࢕ࢸ࣮ࣗࣆࣥࢥୡ⏺࡛ࡣᚲࡶࡋࡎ

ಖド࠸࡞࠼࠸ࡣ࡜ࡿ࠸࡚ࢀࡉ㸬࡜ࡿ࠼⪄ࢆࢀࡑ㸪㸦ᩚิ࡜ࡇࡿ࠸࡚ࢀࡉ௨እࡣ࡟㸧≧ἣ

ࡏࡉయ㦂ࢆࢀࡑ㸬ࡿ࠼ゝ࡜ࡿ࠶࡟ඃ఩ࡾࡣࡸࡀ஧ศ᥈⣴ࡣ࡚ࡋᑐ࡟㇟ᑐ࠸࡞ࡽ࠿ศࡀ

㸪1࡟ࡵࡓࡿ ࡜ 2 ᴟࡀศᕸࡕࢃ࡞ࡍ㸪ࢱ࣮ࢹ࡞࠺ࡼ࠸࡞ࡽࡲࡣ࡚࠶ࡀࢀࡑࡣ࡚࠸ࡘ࡟

 㸬[d]ࡿࢀࡽ࠼⪄࡜ࡿ࠶᭷ຠ࡛ࡀ࡜ࡇࡿࡏࡉ࣒࣮ࢤ࡛ࢀࡑ㸪ࡋព⏝ࢆ౛࡞࠺ࡼࡓࡗ೫࡟➃

 㸬ࡿ࡭㏙࡟(2)ࡢḟࡣ࡚࠸ࡘ࡟3

 ๓ᥦ๓ᥦ๓ᥦ๓ᥦࡿ࠼ࡿ࠼ࡿ࠼ࡿ࠼⪄⪄⪄⪄ࢆࢆࢆࢆ࣒ࢬࣜࢦࣝ࢔࣒ࢬࣜࢦࣝ࢔࣒ࢬࣜࢦࣝ࢔࣒ࢬࣜࢦࣝ࢔ (2)

ሙ࠺⾜ࡀே㛫࡜ሙྜ࠺⾜ࡀࢱ࣮ࣗࣆࣥࢥࢆ⌮㸪ฎࡣࠖ࠿ࡿ࠿࠿ࡀᡭᩘ࠸ࡽࡃࡢ࡝ࠕ

㸪ࡣ࡜ࡇࠖࡿࡵ㸧ồࡽ࠿࠸ࡼ࡛ࡥࡗࡊ࠾࠾㸦ࢆⅬࡓࡋẚ౛㓄ศࠕࡢ㸬ୖグࡿ࡞␗࡛ྜ

ே㛫࠸ࡍࡸࡓࡣ࡟㸦ࡢࡑ௦ࡾࢃㄗᕪࡣ኱࠸ࡁ㸧ࡀ㸪࡜࠺⾜ࡀࢱ࣮ࣗࣆࣥࢥ㸪୰㛫Ⅼࢆ

ồ࡟࡜ࡇࡿࡵẚ࡚࡭ᡭ㛫ࡿ࠿࠿ࡢ௙஦࡛ࡿ࠶㸦ࡢࡑ௦ࡾࢃṇ☜࡛ࡿ࠶㸧㸬ࡣࢀࡇ㸪≀⌮

ⓗࡢࢻࢢࣛࣉࣥ࢔࠺⾜࡚࠸⏝ࢆ࣒࣮ࢤ࡞ᙅⅬ㸦య㦂࢕ࢸ࣮ࣗࣆࣥࢥ࡜࡜ࡇࡿ࠸࡚ࡏࡉ

ࣆࣥࢥࠕ࠸ࡋṇࡾࡼ㸪ࡋඞ᭹࡚ࡡ㔜ࢆ㸪ᕤኵࡾ࠶ࡶ㸧࡛ࡿ࡞␗ࡀ࡜ࡇࡢ࡛⏺ୡࡢࢢࣥ

 㸬ࡿ࠶ࡶⅬ࡛ࡁ࡭ࡍ࡟࠺ࡼࡿࡏࡉゎ⌮ࢆᐇࠖ⌧ࡢ࡛ࢢࣥ࢕ࢸ࣮ࣗ

࠸࡞ࡋ࠸࡞ࡋ࠸࡞ࡋ࠸࡞ࡋ᠈グ᠈グ᠈グ᠈グࡣࡣࡣࡣࢱ࣮ࣗࣆࣥࢥࢱ࣮ࣗࣆࣥࢥࢱ࣮ࣗࣆࣥࢥࢱ࣮ࣗࣆࣥࢥࠕࠕࠕࠕ (3)  ࠖࠖࠖࠖ࠸࡞ࢀࡽ࠸࡞ࢀࡽ࠸࡞ࢀࡽ࠸࡞ࢀࡽぢぢぢぢ࠿ࡋ࡟࠿ࡋ࡟࠿ࡋ࡟࠿ࡋ࡟ࣟࢡ࣑ࣟࢡ࣑ࣟࢡ࣑ࣟࢡ࣑ࠕࠕࠖࠕࠖࠕࠖࠖ

࡟ࠖ⩦Ꮫࠕࡢࡇ㸬ࡿ࠶Ⅼ࡛ࡿ࡞␗ࡀᐇ⌧ࡢ࡛ࢱ࣮ࣗࣆࣥࢥ࡜ឤぬࡢ㸪᪥ᖖ࡛ࡶࢀࡇ

㝈ࡀ࠸࡞ࡽ㸪ே㛫࠺⾜ࢆ࣒࣮ࢤࡀ㝿ࡣ㸪᫂♧ⓗ࡟グ㘓ࡢࡶࡓ࠸࠾࡚ࡋ௨እࡲࢀࡑࡶ࡟

㸪ุࡾ࠾࡚࠼ぬ࡟↛⮬ࢀὶࡢ࡛ ࠾ࠕࡢ๓㏙ࡓࡲ㸬ࡿࡍ⏝άࢆ㆑▱ࡢࡑ࡟↛⮬࡚ࡋ㝿࡟᩿

ࡗ࠸࡜ࠖࡿࡅࡘࡳࢆࡢࡶࡢ኱᭱ࡽ࠿୰ࡢࡢࡶࡢಶᩘࠕ㸪࠿࡜ࠖࡿࡍẚ౛㓄ศ࡟ࡥࡗࡊ࠾

ࡶࠕࡀࢱ࣮ࣗࣆࣥࢥ㸪ࡀࡿ࠼࡞⾜㸧࡟☜୙ṇࡾࢃ࠿ࡢࡑ㸦࡟↛⮬ࡣ࡟㸪ே㛫ࡣ࡜ࡇࡓ

ࡸ⟭㸪ᅄ๎₇ࡣ࡜ࡇࡿࡁ࡛ࠖ࡜ࡶ࡜ ࣆࣥࢥࡣ࡜ࡇࡢ௨እࢀࡑ㸪ࡾ࠶኱ᑠẚ㍑࡛ࡢ2್

㸪㸦኱ᑠẚ㍑ࡎࡽ࡞ࡤࢀࡅ࡞ࡋ⟭ィ࡚ࡋព⏝ࢆ࣒ࢬࣜࢦࣝ࢔ࡣ࡛ࢱ࣮ࣗ 1 ᅇ࡜ẚࡿ࡭

ࠖ⩦Ꮫࠕ㸪ࢆ࡜ࡇࡢࡇ㸬ࡿ࡞␗ࡾ࡞࠿࡜᪥ᖖឤぬࡢே㛫ࡣࢀࡇ㸬ࡿࡍせࢆᡭᩘ࡞㸧ከ኱࡜

Ꮫୖ⛉ࢢࣥ࢕ࢸ࣮ࣗࣆࣥࢥࡢ➼࣒ࢬࣜࢦࣝ࢔㸪ࡣ࡜ࡇࡿࡏࡽ࠿ศ࡟ឤぬⓗ࡚ࡋᕤኵࢆ

 㸬ࡿ࠼ゝ࡜ࡿ࠶࡛࠸≻ࡢࢻࢢࣛࣉࣥ࢔㸪࡛ࢇ୪࡜࡜ࡇࡿࡍ௓⤂ࢆ㔜せᴫᛕࡢ

                                                                 
d) [2]࡟ሗ࿌ࡿ࠸࡚ࢀࡉᩍ⫋ㄢ⛬ࡢᤵᴗ࡚࠸࠾࡟㸪ᩍ⫋Ꮫ⏕ྠࡀᵝ࡟࡜ࡇࡢẼ࡙ࡢ⮬⊃ࡁᕤኵࡿ࠸࡚ࡋࢆ㸬 

(4) 㺀㺀㺀㺀ࣗࢩࢵࣁࣗࢩࢵࣁࣗࢩࢵࣁࣗࢩࢵࣁἲἲἲἲ࣒࣮ࢤ࣒࣮ࢤ࣒࣮ࢤ࣒࣮ࢤ㺁㺁㺁㺁 

 㸬ࡿࢀࡽ࠼⪄ࡀ࣒࣮ࢤࡢ㺀ᐆᓥ㺁㢼࡞࠺ࡼࡢ㸪௨ୗ࡚ࡋ㛵࡟ἲࣗࢩࢵࣁ

 㸬ࡿࡍ࡜ᙺࢱ࣮ࢹࡣᏊ౪ࡢ㸪௚ࡧே㑅୍ࢆே㸪᥈⣴ᙺ୍ࢆ㛵ᩘᙺࣗࢩࢵࣁ �

  㸬ࡃ⨨ࢆ㛵ᩘᙺࣗࢩࢵࣁ࡟୰ࢇ┿㸪࡚ࡗస࡟ᡪᙧࢆሙᡤࡢ␒9-␒0 �

 ࡟ࢁࡇ࡜ࡢ㛵ᩘᙺࣗࢩࢵࣁ㸪ࡘ࡙ࡾ࡜ࡦࡀேࡢᙺࢱ࣮ࢹసᡂ㸸ࢆ⾲࡟ึ᭱ �

౛࡚ࡋࢆ⟭ィࡣ㛵ᩘᙺࣗࢩࢵࣁ㸪࡜࠺ゝ࡜ࠖࡍ2345࡛ࠕࡀᙺࢱ࣮ࢹࡤ࠼㸬౛ࡃ⾜

4ࠕࡤ࠼ ␒㸟ࠖ࠼⟆࡜㸪ࢱ࣮ࢹᙺࡣ 4 ࢩࢵࣁ࡚ࡋ㏉ࡾ⧞ࢆࢀࡇ㸬ࡿධ࡟ሙᡤࡢ␒

 㸬ࡿసࢆ⾲ࣗ

� ḟࢆ⾲࡟᥈⣴ࡿࡍ㸸ࢱ࣮ࢹᙺࡣ⮬ศࡣᩘࡢ㞃ࡃ࠾࡚ࡋ㸬᥈⣴ᙺࡢேࣗࢩࢵࣁࡀ㛵

ᩘᙺࡃ⾜࡟ࢁࡇ࡜ࡢ㸬౛ࡤ࠼᥈⣴ᙺ࡜࠺࠸࡜ࠖࡍ2345࡛ࠕࡀ㸪ࣗࢩࢵࣁ㛵ᩘᙺࡣ

ィ⟬4ࠕ࡚ࡋࢆ ␒㸟ࠖ࡜ࡿ࠼⟆࡜㸪᥈⣴ᙺࡣ 4 ࡟ᙺࢱ࣮ࢹࡿ࠸࡟ࡇࡑ㸪ࡁ⾜࡬␒

 㸬ࡃࡺ࡚࠸⪺ࢆᩘࡘ࡙ࡾ࡜ࡦ

ࢵࣁ࠸࡞ࡽࡤࡽᩓ࡜㛵ᩘࣗࢩࢵࣁ㸧ࡿࡤࡽ㸦ᩓ࠸㸸Ⰻࡿࡳ࡚࠼ኚࢆ㛵ᩘࣗࢩࢵࣁ �

 㸬ࡿࡳ࡚ࡗࡸࢆసᡂ࣭᥈⣴ࢀࡒࢀࡑ㛵ᩘ࡛ࣗࢩ

ሙᡤࠕ㸪ࡤ࠼㸬౛ࡿࡁ࡛ࡀࢪࣥࣞ࢔࡟ࡽࡉࡣࢀࡇ ࠸࡞ࢀධ࠿ࡋே୍ࡣ࡟ࡘ1 㸪࡚ࡋࠖ࡜

ࡢ㸪ᐇ㝿ࡾ࠶࡛࡝࡞ࠖࡿࡍ࠺࡝ࡽࡓ࠸ࡀே࡟࡛ࡍ࡟ሙᡤࡓࢀࡉ♧ᣦ࡟㛵ᩘࣗࢩࢵࣁࠕ

 㸬[b].ࡿࢀࢃᛮ࡜࠸㠃ⓑ࡜ࡿࡳ࡚ࡋ௒ᚋᕤኵ࡚ࡋࡅᑐᛂ௜࡜⾲ࣗࢩࢵࣁ

 ࣒ࢬࣜࢦࣝ࢔࣒ࢬࣜࢦࣝ࢔࣒ࢬࣜࢦࣝ࢔࣒ࢬࣜࢦࣝ࢔ิᩚิᩚิᩚิᩚࡧࡼ࠾ࡧࡼ࠾ࡧࡼ࠾ࡧࡼ࠾ࠖࠖࠖࠖ࠸࠸࠸࠸㔜㔜㔜㔜ࢇࡤࡕ࠸࡜࠸ࢇࡤࡕ࠸࡜࠸ࢇࡤࡕ࠸࡜࠸ࢇࡤࡕ࠸࡜࠸㍍㍍㍍㍍ࢇࡤࡕ࠸ࢇࡤࡕ࠸ࢇࡤࡕ࠸ࢇࡤࡕ࠸ࠕࠕࠕࠕ 3.3

ぢ࡛ࡌྠࡣ┠ࡓ㔜ࡢࡉ㐪ࢆࡾࡶ࠾ࡢࡶࡘࡃ࠸࠺㸪ኳ⛗ࢆࡅࡔࡾ࠿ࡤ౑ࡶࡿࡍิᩚ࡚ࡗ

ࡣࡾ࠿ࡤ⛗㸬ኳࡿ࠶࡛ࡢ 08ᖺᗘࡣ⋵ල࡚ࡋ࡜ᕷ㈍ࡿ࠸࡚ࢀࡉኳ⛗ࢆ౑ࡀࡓࡗ㸪2ࡢࡘ
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ᅗ 5 

 ሪࡢ࢖ࣀࣁࡓ࠸⏝ࢆ⟽

ᅗ 6 ࡢࢺ࣮ࢯࣝࣈࣂᯈ᭩ゎㄝ㸦⥆㸧 

㸪௒ᅇ᪂ࡾ࠶ࡀሙྜ࠸࡞ࡽ࠿ࢃࡾࡁࡗࡣࡀ࠿࠸㔜ࡀࡽࡕ࡝࡜࠸࡞ᑡࡀ㔜㔞ᕪࡢࡾࡶ࠾

ᅗࡀࡢࡶࡢࡓࡋᕤኵ࡟ࡓ ࡛ࡢࡶࡓࡵ୸ࢆࣗࢩࢵ࢕ࢸ࡟౑⏝᫬ࡣࣉࢵࢥ㸬⣬[e]ࡿ࠶3࡛

ࡕ࡝㸪ࡣ⣒ࡿ࠸࡚ࡗࡀୗࢀᆶ࡟୰ࢇ┿㸬ࡿࡍࢆࡓࡩ

࡛⥺‽ᇶࡢࡵࡓࡿࡍࡃࡍࡸࡋูุ࠿ࡿ࠸࡚࠸ഴ࡟ࡽ

 㸬ࡿ࠶

⾜ࢆᯈ᭩ᤵᴗ࡚ࡋ⏝౑ࢆ㸪[8]࡜࠶ࡢࠖ⩦Ꮫࠕࡢࡇ

㸦ᅗࡓࡗ࡞ 4 ᅗ 6㸧㸬[8]࡛࡟≉ࡀࢺ࣮ࢯࣝࣈࣂࡣ౛

ࣉࣥ࢔㸪࡟౛ࢆࢀࡑ㸪ࡽ࠿࡜ࡇࡿ࠶࡚ࡋゎㄝ࡚ࡋ࡜

ࡁ࡚ࡋ࡜࣒ࢬࣜࢦࣝ࢔ࢆ࡜ࡇࡔࢇᏛࢆᴫᛕ࡛ࢻࢢࣛ

 㸬ࡓࡋ࡟࠺ࡼࡃᑟ࡟࡜ࡇࡿࡍグ㏙࡜ࢇࡕ

 ሪሪሪሪࡢࡢࡢࡢ࢖ࣀࣁ࢖ࣀࣁ࢖ࣀࣁ࢖ࣀࣁ 3.4

㸬ࡿ࠶ᮍᐇ᪋࡛ࡣᤵᴗ࡛ࡢࡇࡔࡲࡣ㸪09ᖺᗘࡣࢀࡇ

ࡿ࠸࡚࠸⏝ࡽ࠿ᑟධ௨๓ࢻࢢࣛࣉࣥ࢔ࡣሪࡢ࢖ࣀࣁ

ࡢᙧࡢ㸪㏻ᖖ࡟ዎᶵࢆࢺࣥ࣋࢖Ꮫእࡢ㸪08ᖺᗘኟࡀ

ព⏝ࢆࡢࡶࡢᅗ 5࡟⏝ࣔࢹࡢ࡬㸪኱ேᩘ࠼ຍ࡟ࡢࡶ

 㸬ࡓࡋ

㸧ࠖࡋฟࡧ෌ᖐ㸦෌ᖐ࿧ࠕࡣࢀࡇࢇࢁࡕࡶ ゎ⌮ࢆ

⾜ࢆ⩏ᯈ᭩ㅮ࡟࡜࠶ࡢࡇ㸪ࡾ࠶᪉ἲ࡛ࡢࡵࡓࡿࡏࡉ

㸦ᅗࡿ࠸࡚ࡗ࡞ 7㸪ᅗ 8㸧㸬ᅗ 㸪෌ᖐ࡟࠺ࡼࡍ♧࡟8

࿧ࡧฟࠕࢆࡋ⮬ศ⮬㌟ࢆ࣮ࣆࢥࡢ࿧ࡧฟ࡚ࡋ࡜ࠖࡍ

                                                                 
e) Ὑ℆ࡳࡉࡤ㸪⣬ࣉࢵࢥ㸪ࡢ⋣࣮ࣅ㒊ศࡣ჆⏣຾ඛ⏕㸦኱㜰ᗓ❧኱Ꮫ㸧ࡿ࠶࡛࢔ࢹ࢖࢔ࡢ㸬 

ゎㄝࡿ࠸࡚ࡋ㸬 

 

3.5 ヨ㦂ヨ㦂ヨ㦂ヨ㦂 

ࢆࢺࢫࢸ࣮ࣃ࣮࣌ࡓࡵྵࢆࢻࢢࣛࣉࣥ࢔㸪࡚ࡋ࡜ヨ㦂ࡢࡵࡓࡢᡂ⦼ホ౯ࡢᤵᴗࡢࡇ

ᐇ᪋ࡿ࠸࡚ࡋ㸬08ᖺᗘ࡟ᐇ᪋ࡓࡋ 2ᅇศࢆᅗ 9ࡍ♧࡟㸬ᐇ㝿ࡢヨ㦂࡛ࡣ㸪ྠࡌᤵᴗෆ

㛵ಀ࡟ࢻࢢࣛࣉࣥ࢔ࡣ࡟ࡇࡇ㸪ࡀࡓࡵྵࢆࡢࡶ࠸࡞ࡋ㛵ಀ࡜ࢻࢢࣛࣉࣥ࢔ࡓࡗ࡞⾜࡛

 㸬ࡍ♧࡚ࡋᢤ⢋ࢆࡅࡔၥ㢟ࡿࡍ

ヨ㦂ࠊࡣᮏ㺃ࡢ࡝࡞ࢺ࣮ࣀᣢ㎸ࡳཧ↷ࢆㄆࡓࡗ࡞⾜࡚ࡵ㸬ࢱ࣮ࣗࣆࣥࢥ㸪࣮ࢱࣥ࢖

ᣢ㎸ࡣ⣬ࡢࡑࡤࢀࡍࢺࣥࣜࣉࡵࡌ࠿ࡽ࠶ࡣ࡝࡞ෆᐜࣝ࢖࢓ࣇ㸪ࡋṆ⚗ࡣ⏝฼ࡢࢺࢵࢿ

 㸬ࡓᚓࢆⅬ࠸㧗ࡾ࡞࠿ࡣ௨እ⪅࠸ከࡢ㸪Ḟᖍࡶࢀࡎ࠸ࡣ⪅㸬ཷㅮࡓࡋ࡜ྍ

 ࡟ࡾࢃ࠾࡟ࡾࢃ࠾࡟ࡾࢃ࠾࡟ࡾࢃ࠾ .4

࡚ࡗ⾜࡚ࡋ࡜ᤵᴗࡢ࣒ࢬࣜࢦࣝ࢔ࡢ㸪኱Ꮫ࡛ࡏࢃྜࡳ⤌ࢆ⩏ᯈ᭩ㅮ࡜ࢻࢢࣛࣉࣥ࢔

ከ࡟࠺ࡼࡢࡇࡽ࠿࡝࡞Ꮫ⩦ᣦᑟせ㡿ࡣሙྜࡿࡍ㸬㏻ᖖ㸪ᑠ୰㧗࡛ᐇ᪋ࡓࡋ♧ࢆ౛ࡿ࠸

ᐇ᪋࡛ࡢ࡛➼ࢺࣥ࣋࢖ࡓࡲ㸪ࢀࢃᛮ࡜࠸࡞࠿࠸ࡶ࡟ࡅࢃࡿࢀධࡾྲྀ࡚࠸๭ࢆ᫬㛫ࡢࡃ

ࡢࡶࡓࢀࡽ㝈ࡢ㸪᫬㛫ࡢࡢࡶࡿࡁ࡛ࡣ࡜ࡇࡿࡍ࡟ࡢࡶ࠸Ⰻ࡚ࡵ㞟ࢆேᮦ࡟㸪㞟୰ⓗࡣ

⿢㔞ࡿࡍࣥ࢖ࢨࢹࢆෆᐜࡓࡲ㸪ࡾ࠾࡚ࡗࡶࢆᤵᴗࡿࡁᐇ᪋࡛ࡀࢀࡇࡲࡓࡲࡓ㸬ࡿ࡞࡜

ࣉࣥ࢔㸪୍㠃㸪ࡾ࠾࡚ࡁᐇ᪋࡛ࡶࡃ࠿ࡶ࡜ࡀࡢࡶ࡞࠺ࡼࡢࡇ㸪ࡵࡓࡿ࠸࡚ࢀࡽࡵㄆࡶ

 㸬ࡿ࠸࡚ࡗ࡞ࡶ࡜ሙࡢᐇ㦂ࡢ⏝ᛂ࠸ࡋ᪂ࡢࢻࢢࣛ

௒ᅇࡣᐇ㊶ࡢሗ࿌ࡀࡔ㸪௒ᖺᗘࡢ㐍⾜୰࡛ࡾ࠶㸪⤊஢᫬࡝࡞ࡿ࡜ࢆࢺ࣮ࢣࣥ࢔ࡣ࡟

ホ౯ᮦᩱ࡚࠼ᩚࢆ෌ᗘሗ࿌࠸ࡓࡋ㸬 

 

ㅰ㎡ㅰ㎡ㅰ㎡ㅰ㎡    ྛ఍ྜ࡛ᖖ᪥㡭ࡈ㆟ㄽࡿ࠸࡚࠸ࡔࡓ࠸᪉ࠎ㸪≉࡟ moodle(dolittle-edu)࡛ࡢࡇ

ᤵᴗࢆ⤂௓ࡓࡋ㝿࡟ᚚពぢࡿ࠸࡚࠸ࡔࡓ࠸ࢆ㸪჆⏣຾㸦኱㜰ᗓ❧኱Ꮫ㸧㸪ව᐀㐍㸦኱㜰

㟁Ẽ㏻ಙ኱Ꮫ㸧㸪㔝㒊⥳㸦኱㜰ᗓ❧᱈㇂㧗ᰯ㸧㸪ಖ⚟࠸ࡼࡸ㸦⚄ዉᕝ┴❧ᯇ㝧㧗ᰯ㸧㸪㎮

ᕫ୔ኵ㸦ᮾி㎰ᕤ኱Ꮫ㸧㸪ஂ㔝㟹㸦⟃Ἴ኱Ꮫ㸧ྛࡢẶ࡟ឤㅰࡿࡍ㸬≉࡟ グࡿࡅ࠾࡟3.2

㏙ࡣ㸪ࡢࡇ᪉ࡢ࡜ࠎ㆟ㄽ࡛ୖࡢᚓࢆࡢࡶࡓࢀࡽ᭩ࡿ࠶࡛ࡢࡶࡿ࠸࡚࠸㸬 
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2)  ව᐀㐍㸪ஂ㔝㟹㸸ࡢࢻࢢࣛࣉࣥ࢔ࢫ࢚ࣥ࢖ࢧࢱ࣮ࣗࣆࣥࢥ≧ἣ࡜௒ᚋࡢᒎ㛤㸪᝟ሗฎ⌮Ꮫ఍
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4)  ஭ᡞᆏᖾ⏨㸪す⏣▱༤㸪ව᐀㐍㸪ஂ㔝㟹㸸୰Ꮫᰯࡿࡅ࠾࡟ CS ࡢࢻࢢࣛࣉࣥ࢔ᤵᴗᥦ᱌᱌㸪

᝟ሗฎ⌮Ꮫ఍◊✲ሗ࿌, 2009-CE-98(24), pp.163-170 (2009)  

5)  ஭ᡞᆏᖾ⏨㸪ව᐀㐍㸪ஂ㔝㟹㸸୰Ꮫᰯࢆࢱ࣮ࣗࣆࣥࢥࡿࡅ࠾࡟౑࠸࡞ࢃ᝟ሗᩍ⫱㸦ࣛࣉࣥ࢔

  ホ౯㸪᝟ሗฎ⌮Ꮫ఍◊✲ሗ࿌, 2009-CE-93(7), pp.49-56 (2008)ࡢ㸧ࢻࢢ

6)  ಖ⚟࠸ࡼࡸ㸪஭ᡞᆏᖾ⏨㸪ව᐀㐍㸪ஂ㔝㟹㸸㧗ᰯ᝟ሗ Bࡿࡅ࠾࡟ CSࡢࢻࢢࣛࣉࣥ࢔ά⏝㸪

᝟ሗᩍ⫱࣒࢘ࢪ࣏ࣥࢩ SSS2008(A3-2) 

7)  ჆⏣຾㸸኱Ꮫ⏕ࢻࢢࣛࣉࣥ࢔ࡶ㸫ὒ᭩㉎ㄞ࡜ᶍᨃᤵᴗࡿࡼ࡟ᤵᴗᐇ㊶㸪SSS2008(D-2) 

8)  L.Goldschlager, A.Lister, Ṋᕷṇே௚ヂ㸸ィ⟬ᶵ⛉Ꮫධ㛛ࠝ➨ 2∧ 㸪ࠞࢫ࢚ࣥ࢖ࢧ♫㸦2000ᖺ㸧 

ᅗ  ᯈ᭩ゎㄝࡢሪࡢ࢖ࣀࣁ7
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1-2. 㺀ࢫ࢚ࣥ࢖ࢧࢱ࣮ࣗࣆࣥࢥࢻࢢࣛࣉࣥ࢔㺁ࡢᏛ⩦ 4(p.31-36) ࢆཧ⪃ࠊ࡟ḟࡢၥ࠸

 ࠋࡍ࡛ࡧ୪ࡢࢻ࣮࢝ࡢูࢀࡒࢀࡑࡣ(2)࡜(1)ࠋ࠸ࡉ࡞࠼⟆࡟

(1) ᅗ(1)ࡣ 5 ⾜ 5 ⩦Ꮫࠋࡍ࡛ࢁࡇ࡜ࡓࢀࡽ࡭୪ࡀࢻ࣮࢝࡟ิ 4 ࠊ࡚ࡗᚑ࡟ࡓ࠿ࡾࡸࡢ

ゎ⟅⏝⣬ࡢ   ࡢ㒊ศࠕ࡟ࢀࡒࢀࡑⓑࠖࠕࡣࡓࡲ㯮ࠖࡤࡅ⨨ࢆࢻ࣮࢝ࡢࡽࡕ࡝ࡢ

 ࠋ࠸ࡉ࡞ࡁ᭩ࢆⰍ࠸ࡋṇࠊ࠿࠸࠸

(2) ᅗ(2)ࠊࡣA ࡀࢇࡉ 5 ⾜ 5 Bࠊࡁ⨨ࢆࢻ࣮࢝ࡢิ ୗ࡜ྑࡢิࡸ⾜ࡢࢀࡒࢀࡑࡀࢇࡉ
࡟ 1 ᯛ࡙ࡘຍ࡚࠼ 6 ⾜ 6 Bࠊ࡜࠶ࡓࡋ࡟ิ ࡟㛫ࡿ࠸࡚ࡗࡪࡘࢆ┠ࡀࢇࡉ A ࡀࢇࡉ 1 ᯛ
Aࠋࡍ࡛ࢁࡇ࡜ࡓࡋ⿬㏉ࡅࡔ ࢝ࡢࡑゎ⟅⏝⣬ୖ࡛ࠊ࠿ࡢࡓࡋ⿬㏉ࢆࢻ࣮࢝ࡢ࡝ࡣࢇࡉ
 ࠋ࠸ࡉ࡞ࡋ♧࡛ࢇᅖ࡛ۑࢆࢻ࣮
 

 

 

 

 

 

 

 

 

 

 

 

 

1-4. 㺀ࢫ࢚ࣥ࢖ࢧࢱ࣮ࣗࣆࣥࢥࢻࢢࣛࣉࣥ࢔㺁ࡢᏛ⩦ 8(p.71-75)ࢺࢵࢿࢢࣥ࢕ࢸ࣮ࢯࡢ
ࡿ࠸࡛ࢇ୪࡟ྑࡢINࠖࠕࡢୗᅗ࡚ࡗ౑ࢆࢡ࣮࣡ ᭰࡭୪࡟㡰࠸ࡁ኱ࡽ࠿ୖࠊࢆᩘࡢࡘ6
ࣥࢥࢻࢢࣛࣉࣥ࢔ࠕࠊ࡚࠸᭩ࢆᏐᩘ࡞㐺ษ࡟࡚࡭ࡍ㒊ศࡢⰍ⅊ࡢᅗࡢゎ⟅⏝⣬ࠋࡍࡲ࠼
 ࠋ࠸ࡉ࡞ࡏࡉ᏶ᡂࢆᅗࡢᵝྠ࡜ᅗࡢp.72᭱ୗ㒊ࠖࢫ࢚ࣥ࢖ࢧࢱ࣮ࣗࣆ
 

 

 

 

 

 

 

 

 

 

 

 

 

2-1. ḟᩥྛࡢᏐิࠊࢆ㺀ࢻࢢࣛࣉࣥ࢔㺁ࡢᏛ⩦ 3 p.27ࡢ᪉ἲࢆ౑ࡃ▷ࡅࡔࡿࡁ࡛ࠊ࡚ࡗ
 ࠋ࠸ࡉ࡞ࡋ⌧⾲

(౛)㹀㹟㹬㹟㹬㹟 → 㹀㹟㹬(2,3) 

  ࡿ࠸ࡀࡾ࡜ࢃ࡟ࢃ࡟ࢃ࡟ࢃ࡟ࡽ࠺(2) ࠸࡞ࡏࡃ࡞ࡏࡃ࡞ࢇ࡬(1)

 

2-2. ௨ୗࡢᅗ᭱ࡢᑠ඲ᇦᮌ㸦ࠖࢻࢢࣛࣉࣥ࢔ࠕp.78 ⤒⿦⯒ࡿ࡞ࡃᏳࡢ⏝㈝ࡶ᭱ࠕࡢ࡛

㊰ 㸧ࠖࠕࢆ⯒⿦ࠖࢆࠖ▼ᩜࠕࡿࡍሬࡣ࠼⟆ࠋ࠸ࡉ࡞ࡋ♧࡛࡜ࡇࡍࡪࡘࡾゎ⟅⏝⣬ࡢᅗ࡟

グධ᭱࠾࡞ࠋ࠸ࡉ࡞ࡋᑠ඲ᇦᮌ࡛࠸࡞ሙྜ㸦ሬ࡜ࡗࡶࡀ▼ᩜࡍࡪࡘࡾᑡ࠸࡞᪉ἲࡀ௚

 ࠋࡍࡲࡋ࡜୙ṇゎࠊࡣሙྜ㸧ࡿ࠶࡟

 

 

 

 

 

 

 

 

2-3. ௨ୗᩥࡢ୰(1)ࡢ㹼(3)ࢆࡢࡶࡿࡲࡣ࡚࠶࡟㑅ᢥ⫥ࡽ࠿㑅ࡓࡲࠋ࠸ࡉ࡞࠼⟆࡛ࢇ

 ࠋ࠸ࡉ࡞࠼⟆ࢆᩘᩚࡿࡲࡣ࡚࠶࡟(4)

32000 ಶྡࡢ๓ࡀ୪ࡢ⾲ࡔࢇ୰࡟ᣦᐃྡࡓࢀࡉ๓ࢆ࠿࠺࡝࠿ࡿ࠶ࡀㄪࣜࢦࣝ࢔ࡿ࡭

ࡢ࡛ࠖࢻࢢࣛࣉࣥ࢔ࠕ)ᙧ᥈⣴ἲ⥺ࠋࡿ࠼⪄࡚࠸ࡘ࡟࣒ࢬ p.47ࠕ⥺ᙧ᥈⣴࣒࣮ࢤ 㸧࡛ࠖ

୍ࠋࡿ࡞࡟ᚲせࡀ᥈⣴㸦ᨷᧁ㸧ࡢ኱࡛(1)ᅇ᭱ࠊࡣ࡟ࡿࡅࡘぢࢆ๓㸦⯪㸧ྡࡍ᥈ࠊࡣ

᪉ࠊ஧ศ᥈⣴ἲ㸦ྠࠕ஧ศ᥈⣴࣒࣮ࢤ 㸧࡛ࠖࠊࡣ᥈⣴㸦ᨷᧁ㸧᭱ࡣ኱࡛(2)ᅇࡢ᥈⣴㸦ᨷ

ᧁ㸧ࡀᚲせࠋࡿ࡞࡟ 

࡟ᯛᩘࡢ┙෇ࠊࡣᅇᩘື⛣࡞ᚲせ࡟ࡢࡍ⛣඲㒊࡬Წࡢูࡽ࠿Წࢆ┙ሪ࡛෇ࡢ࢖ࣀࣁ

3ࠋࡿࢃኚࡃࡁ኱࡚ࡗࡼ ࡟⛊ 1 ᅇ⛣ືࠊ࡜ࡿࡍ࡜ࡿࡍ෇┙ 6 ᯛࡢሙྜࡣ⣙ 3 ศ࡛῭ࡴ

┙෇ࠊࡀ 11 ᯛࡢሙྜࡣ⣙(3)᫬㛫ࠋࡿ࠿࠿෇┙ 24 ᯛࡢሙྜࡣ୙╀୙ఇ࡛⥆ࡋ࡜ࡓࡅ

⣙ࡣሙྜࡢᯛ(4)ࠊࡾ࡞࡟⟭ィࡿ࠿࠿⣙୍ᖺ༙ࡶ࡚ 24 ᖺࠋࡿ࡞࡟࡜ࡇࡿ࠿࠿ 

(1)㹼(3)ࡢ㑅ᢥ⫥ 

1.5 3 4.5 6 8 12 16 

32  160 320 1600 3200  16000 32000 

 ࠋ࡜ࡇࡿ࠼⟆ࢆᩘᩚࡿࡲࡣᙜ࡚ࠋ࠸↓ࡣ⊫㑅ᢥࡣ࡟(4)

 

 

 

 

 

     

(1) (2) 

 

415 

 ࡿ᮶ࡀᩘ࠸ࡁ኱ࡶ᭱࡟ࡇࡇ

 ࡿ᮶ࡀᩘ࠸ࡉᑠࡶ᭱࡟ࡇࡇ

336 

113 

285 

568 

107 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

ᅗ 9 ࡢࢻࢢࣛࣉࣥ࢔ヨ㦂ၥ㢟
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