

� (VWLPDWLRQ� RI� 6�ZDYH� YHORFLW\� VWUXFWXUHV� LQ� WKH� FUHDWLRQ� ODQG� RI� FHQWUDO� 5LNX]HQWDNDWD� &LW\�� ,ZDWH�
3UHIHFWXUH�E\�XVLQJ�GHQVH�PLFURWUHPRU�DUUD\�VXUYH\V�E\�6��6DLWR��+��<DPDPRWR�DQG�7��6DLWR�

⛻⛻ᐦᚤື࢖ࣞ࢔᥈ᰝࡿࡼ࡟ᒾᡭ┴㝣๓㧗⏣ᕷࡢ㐀ᡂᆅࡿࡅ࠾࡟㹑Ἴ㏿

ᗘᵓ㐀ࡢ᥎ᐃ㸨�

�

ᒾᡭ኱Ꮫ⌮ᕤᏛ㒊� 㰻⸨᪩⣖㸪ᒣᮏⱥ࿴㸪㰺⸨๛�

�

�㸬࡟ࡵࡌࡣ�

� ᖹᡂ �� ᖺᮾ໭ᆅ᪉ኴᖹὒἈᆅ㟈ὠἼࡾࡼ࡟㸪ᒾᡭ┴㝣๓㧗⏣ᕷࡢᾏᓊᖹ㔝㒊࡛ࡣቯ⁛ⓗ࡞⿕

ᐖࠋࡓࡅཷࢆ෌࡞࠺ࡼࡢࡇࡧ⿕ᐖ࡟ࡵࡓࡿࡍ࡟࠺ࡼ࠸࡞ࡅཷࢆ㸪㝣๓㧗⏣ᕷࡣ⿕ᐖࡀ㞟୰ࡓࡋ

ᕷ୰ᚰ㒊ࢆ኱つᶍࡧࡼ࠾࡟ᗈ⠊ᅖ࡟ᔞୖࠋࡓࡋࡆ┒ᅵ᭱ࡢ኱㧗ࡣࡉ⣙ ��㹫࡟㐩ࠋࡿࡍᮏ◊✲࡛

᥎ᐃࢆ㸪㹑Ἴ㏿ᗘᵓ㐀ࡋᐇ᪋ࢆ᥈ᰝ࢖ࣞ࢔ᚤື࡚࠸࠾࡟㐀ᡂᆅࡢ୰ᚰ㒊ࡢᕷࡓࢀࡉࡆ㸪ᔞୖࡣ

㟈⅏┤ᚋ㸪ࡣ㸪ᙜヱᆅᇦࡓࡲࠋࡿࡍ࡜ⓗ┠ࢆ࡜ࡇࡿࡍᢕᥱࢆᙉᗘࡢ┙ᆅࡢ㸪㐀ᡂᆅ࡛࡜ࡇࡿࡍ

ᒣᮏ࠿࡯㸦����㸧ࡾࡼ࡟ᚤື࢖ࣞ࢔᥈ᰝࡿࡼ࡟㹑Ἴ㏿ᗘᵓ㐀ࡀᢕᥱࠋࡿ࠸࡚ࢀࡉᮏ◊✲࡜᪤ 

ࠋࡿ࠶࡛ࡘ࡜ࡦࡢⓗ┠ࡶ࡜ࡇࡿࡍウ᳨ࢆᙳ㡪ࡿࡼ࡟㸪㐀ᡂࡋẚ㍑ࢆ✲◊ࡢ

�

�㸬ᴟᑠ࡜࢖ࣞ࢔㐨㊰ᖜࡿࡼ࡟࢖ࣞ࢔ᚤືほ �

� ᚤືほ ࡣ ���� ᖺ � ᭶ �� ᪥㸪�� ᪥ࡧࡼ࠾ ��
᪥࡟ᒾᡭ┴㝣๓㧗⏣ᕷ㧗⏣ᆅ༊㐀ᡂᆅ࡛ᐇ᪋ࡋ

ᅗࠋࡓ � 㧗⏣ᆅ༊୰ᚰ㒊ၟࠋࡍ♧ࢆほ ᆅⅬ࡟

ᴗ᪋タࢭࢵࣂ࢔㧗⏣௜㏆ࡢ �� ᆅⅬ࡛ ���P㹼

���P㛫㝸࠺࠸࡜㞟୰ⓗ࡟ᚤືほ ࢆᐇ᪋ࠋࡓࡋ

ᚤືほ ࡣ࡟ⓑᒣᕤᴗᰴᘧ఍♫〇ࡢᚤືィ

-8��� ࢆ � ࡧࡼ࠾ྎ -8��� ࢆ � ࣥࢧࠋࡓ࠸⏝ྎ

࿘ἼᩘἼࢢࣥࣜࣉ ���+]㸪� ࣨᡤࡢ ᐃ᫬㛫ࡣ

�� ศ࡛ࠋࡿ࠶ᅗ � �ࠋࡍ♧ࢆ⨨㓄࢖ࣞ࢔࡟ ࡢྎ

-8��� ࡟୰ᚰ࡚࠸⏝ࢆ � ྎ㸪༙ᚄ ��FP ෇࿘ࡢ

࡟ୖ � ྎ㓄⨨ࡿࡍᴟᑠ࡜࢖ࣞ࢔㸪� ࡢྎ -8���
⳻ᖹ⾜ᅄ㎶ᙧᆺ㸦ࡿࡍ࡜ࡉ㧗ࢆ㸪㐨㊰ᖜࡓ࠸⏝ࢆ

ᙧ㸧ྠ࡛࢖ࣞ࢔ࡢ᫬࡟ᚤືࢆ ᐃࠋࡓࡋ㐨㊰ࡢ

ᙧ≧࡟ὀ┠ࡋ㸪᭱㐺࡞ᖜࢆ฼⏝ࡋ㸪⮬ືⓗ࡟㎶

㛗ࢆỴࡵほ ࡛ࡆ࠿࠾ࡢࡑࠋࡓࡋ 㔞᫬㛫ࢆ▷

ࠋ༙ࡓࡁ࡛ࡀ࡜ࡇࡿࡍ⦰ ᚄ �� ੉ࡢᴟᑠ࢖ࣞ࢔ᚤ

ື᥈ᰝ࡛ࡣ㸪ほ ࡢᶵືᛶࡣ㧗ࡀ࠸㸪ᆅ㟈㜵⅏

ୖ᭷┈࡞Ἴ㛗 ��P ⛬ᗘࡢ఩┦㏿ᗘࡢ᝟ሗࢆᚓ

௒ᅇ㸪ᆅ㟈ィ㛫㝸ࠋࡓࡗ࠿ከࡣㄪᰝ࡛ࡢ㐣ཤࡀ஦౛࠸࡞ࡁ࡛ࡀ࡜ࡇࡿ ��P ࡽ࠿ ��P ⛬ᗘࡢ㐨
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㊰ᖜࢆᇶ‽ྠࢆ࢖ࣞ࢔ࡓࡋ࡜᫬࡟ 

ᐃ࡛࡜ࡇࡿࡍ㸪▷᫬㛫㸪ከᆅⅬ࡛⛻

ᐦ࡞ ᐃࡋࢆ㸪ᴟὸ㒊㹼῝ᗘ ��P ⛬

ᗘࡢ࡛ࡲ 6 Ἴ㏿ᗘᵓ㐀ࢆ � ᅇࡢ ᐃ

࡛ㄪᰝྍ⬟ࠋࡓࡋ࡟

�

�㸬㸬+�9 ࿘ᮇࢡ࣮ࣆࡢẚࣝࢺࢡ࣌ࢫ

㸦㐨㊰ᖜ࢖ࣞ࢔㸧�

� ほ ࡓࢀࡉᚤືグ㘓ࢆ ����� 㸪))7ࡋศ๭࡟༊㛫ࡢ⛊ ᅗࠋࡓࡗ⾜ࢆゎᯒࣝࢺࢡ࣌ࢫࡾࡼ࡟ �
࡜࠸ⷧࡀᅵ┒ࡣ࿘ᮇࢡ࣮ࣆࠋࡍ♧ࢆ࿘ᮇศᕸᅗࢡ࣮ࣆࡢ��9+�ࣝࢺࢡ࣌ࢫỈᖹືୖୗືࡢᚤື࡟

ண᝿ࡿࢀࡉᒣഃ࡛᭱ࡣᑠ࡛ ���� ኱࡛᭱ࡣᾏഃ࡛࠸ཌࡢ㸪┒ᅵࡋ♧ࢆ⛊ ���� �ࠋࡿ࠸࡚ࡋ♧ࢆ⛊
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�㸬㸬ᴟᑠ࡜࢖ࣞ࢔㐨㊰ᖜࡢ࢖ࣞ࢔ゎᯒ

$NL���ࢀࡉ ほࠋࡓࡋ⟭ィࢆ⥺㸪఩┦㏿ᗘศᩓ᭤ࡾࡼ࡟㛫⮬ᕫ┦㛵㸦63$&㸧ἲ✵ࡿࡼ࡟���

ࢆୗືᚤືୖࡓ ����� ⛊༊㛫࡟࡜ࡈศ๭ࡋ㸪ࢆࣝࢺࢡ࣌ࢫࢫࣟࢡ⟬ฟࡋ㸪᪉఩ᖹᆒࡾ࡜ࢆ㸪✵

㛫⮬ᕫ┦㛵ಀᩘࢆ⟬ᐃࠋࡓࡋほ ࡓࢀࡉ 63$& ಀᩘࢆ➨ � ✀ � ḟࣝࢭࢵ࣋ࡢ㛵ᩘ࡟㐺ྜࡋ㸪఩

┦㏿ᗘࢆᚓࠋࡓᅗ � ࡓࢀࡽᚓ࡟ 63$& ಀᩘ࡜఩┦㏿ᗘࡢ౛ࠋࡍ♧ࢆᴟᑠࡢࡅࡔ࢖ࣞ࢔ሙྜ㸪࿘

Ἴᩘ �+] ࡽ࠿ ��+] ࡇࡿࡍᐃ ࡟᫬ྠࢆ࢖ࣞ࢔㸪㐨㊰ᖜࡀ࠸࡞ࢀࡽᚓࡣ఩┦㏿ᗘ࠿ࡋ⠊ᅖ࡛ࡢ

㸪࿘Ἴᩘ࡛࡜ ���+] �ࠋࡓࡁ࡛ࡀ࡜ࡇࡿᚓࢆ఩┦㏿ᗘࡢ࡛ࡲ

%DOODUG���ࡢἼ㛗ࡽ࠿఩┦㏿ᗘࡓࢀࡽ㸪ᚓࡾࡼ࡟᪉ἲࡢ��� � ศࡢ � ࡢ㸪఩┦㏿ᗘࡉ῝ࢆ ���
ಸࢆ 6 Ἴ㏿ᗘࡓࡋ࡜␲ఝ 6 Ἴ㏿ᗘᵓ㐀ࢆィ⟬ࡢࡑࠋࡓࡋ౛ࢆᅗ � ࠋ̔̀ࡍ♧࡟ഃྑࡢ ࡉ ��P ⛬ᗘ

࡛ࡲ 6 Ἴ㏿ᗘࡀᚓࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࢀࡽᆅ⾲௜㏆ࡢ 6 Ἴ㏿ᗘࡣ⣙ ���P�V ࡉ῝㸪ࡀࡿ࠶࡛

��P ࡛⣙ ���P�V ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋ♧ࢆ್࠸㸪ẚ㍑ⓗ㧗ࡋ♧ࢆ

�

�㸬6 Ἴ㏿ᗘᵓ㐀ࣔࡢࣝࢹ᥎ᐃ�

� ᚓ࣮ࣜ࢖ࣞࡓࢀࡽἼ఩┦㏿ᗘ࡜ +�9 ࡿࡍ㊊‶ࢆ 6 Ἴ㏿ᗘᵓ㐀ࣔࢆࣝࢹồࡎࡲࠋࡿࡵᇶᮏ࣮ࣔ

࡟࠺ࡼ࠺ྜ࡟್ 㸪ほࡋ⟭ィࢆㄽ್⌮ࡢ⋠ᴃ෇࡜㸪఩┦㏿ᗘࡋ௬ᐃࢆἼ࣮ࣜ࢖ࣞࡢࢻ 6 Ἴ㏿ᗘ

ᵓ㐀ࣔࡢࣝࢹಟṇࠋࡓࡗ⾜ࢆᅗ � ỈⰍ࡜⣸ࠋࡿ࠶౛࡛ࡢ⥺఩┦㏿ᗘศᩓ᭤ࡢ್ ほ࡜್⟭ィࡣ

ᯝ⤖ࡢ್⟭ィࡓࡋ᥎ᐃࡀ⥺ᐇࡢⰍࢪࣥࣞ࢜ほ ⤖ᯝ㸪ࡢ࢖ࣞ࢔㐨㊰ᖜ࡜࢖ࣞ࢔ᴟᑠࢀࡒࢀࡑࡀ

ᅗࠋࡿ࠸࡚ࡋ♧ࢆ � ࡢ್ ほ࡜್⟭ィࡣ +�9 ࢔ᴟᑠࢀࡒࢀࡑࡣ㸪⣸⥳ࠋࡿ࠸࡚ࡋ♧ࢆࣇࣛࢢࡢ

 ほ࡟࠺ࡼࡢࡇࠋࡓࡋ♧ࢆᯝ⤖ࡢ್⟭ィࡓࢀࡉ᥎ᐃࡀᯝ㸪㉥⤖ࡢ ほ࢖ࣞ࢔ほ 㸪㐨㊰ᖜ࢖ࣞ

㸪6ࡋಟṇࡶఱᗘࢆࣝࢹࣔ࡟࠺ࡼ࠺ྜࡀ್⟭ィ࡜್ Ἴ㏿ᗘᵓ㐀ࢆᚓࠋࡓ�
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ࡓࢀࡉ᥎ᐃࡽ࠿್⟭ィࡢࡑ 6Ἴ㏿ᗘᵓ㐀ࡢ⤖ᯝ

ᅗࢆ � ࡟㸪ᶓ㍈ࡉ῝࡟㍈ୗ᪉ྥ⦪ࠋࡍ♧࡟ 6 Ἴ

㏿ᗘ6ࠋࡿྲྀࢆ Ἴ㏿ᗘ ���P�V ࡀᒙࡢ ��P㸪���㸪
���㸪���P�V ࢀࡒࢀࡑࡀᒙࡢ �㸪��㸪��P ࡉཌࡢ

࡛ሁ✚ࡾ࠾࡚ࡋ㸪௨ୗ ���㹫�V ࡗ࡞࡜ᒙᵓ㐀ࡢ

ࡢᒙ௜㏆⾲ࡢ᫬ࡓࡗ⾜ࢆᚤື᥈ᰝ࡟㐀ᡂ๓ࠋࡓ

㏿ᗘࡣ ���P�V ࡣ㸪௒ᅇࡋᑐ࡟ࡢࡓࡗࡔ ���P�V
�ࠋࡿ࠸࡚ࡋ♧ࢆ್࡞ࡁ኱࡜

�

�㸬㸬6 Ἴ㏿ᗘᵓ㐀ࡢẚ㍑�

� ᅗ � ♧ࢆ⨨㓄ࡢձ㹼շ⥺ ࡓࡋ⏝௒ᅇ౑࡟

ᅗࠋࡍ �� ࡓࡋ᥎ᐃ࡟ 6 Ἴ㏿ᗘᵓ㐀ࠋࡍ♧ࢆ

㯤⥳ࡢ▮༳࡛♧ࡓࡋ ⥺ձ㹼մࡀ࡝ࢇ࡜࡯ࡣ

ᒣഃࡽ࠿ᾏഃ࡚ࡅ࠿࡟ 6Ἴ㏿ᗘࡀ኱࠸ࡁᒙࡀ

ղ㸪⥺ ࡟≉ࠋࡓࡗ࠿ศࡀ࡜ࡇࡿ࠶࡟⨨఩࠸῝

ճࡣᒣഃ࡟ẚ࡭ᾏഃ࡛ࡣ 9V ���㸪���P�V ࡢ

ᒙࡣ⣙ ��P ᅗࠋࡓࡗ࡞࡟ᯝ⤖࠸῝ � ࡓࡋ♧࡛

࠿ศࡀ࡜ࡇࡿࡍ⮴୍࡜ഴྥࡢ࿘ᮇศᕸࢡ࣮ࣆ

㸪኱ࡣյ㹼շ⥺ ࡓࡋ♧༳࡛▮ࡢỈⰍࠋࡓࡗ

యྠࡌᆅ┙ࡢᵓ㐀ࡓࡋࢆ⟠ᡤࢆ୪ࡢࡿ࠸࡚࡭

࡛ ⥺յ㸪նࡣᮾす᪉ྥ࡛ࡌྠࡰ࡯⤖ᯝ࡛࠶

࠸㏆␒୍࡟ᒣࡣշ⥺ ࡋ࠿ࡋࠋࡿ &� ࠸ᅛࡀ

ᆅ┙ࡢᙳ㡪࠿ࡢࡿ࠸࡚ࡅཷࢆὸ࡛ࢁࡇ࡜࠸㏿

ࠋࡿ࠸ฟ࡚ࡀᗘ㏿࠸
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ᅗࢆࡢࡶࡓࡋ⌧Ⰽ࡛࡟ࡵࡓࡿࡍࡃࡍࡸぢ࡜ࡗࡶ �� ⾜࡟ᒣഃࡣ࡝ࢇ࡜࡯ࡢձ㹼մ⥺ ࠋࡍ♧࡟

㸪9V ���㹼����P�Vࡾ࠶ࡘࡘࡾ࡞ࡃᅛࡀ┙㸪⾲ᒙᆅࢀࡘ࡟ࡃ ࠸࡚ࡁฟ࡚࡛ࡲࢁࡇ࡜࠸ὸࡀᒙࡢ

࠸㏆࡟㸪ᒣࡾࡣࡸࠋࡿ &�㸪&� ࡣ ��㹼��P ࡛࡝࡯ 9V ࡀ ���㹼����P�V ࠿ศࡀ࡜ࡇࡿ࠸࡚ࡋ㐩࡟

ᅗ�ࡿ࡞ࡃࡍࡸࡾ࠿ศࡀኚ໬࡜ࡇࡿࡅศ࡜ᾏഃ㸪୰ኸ㸪ᒣഃࢀࡒࢀࡑࡣյ㹼շ⥺ ࠋࡿ ⾲ࠋ���

ᒙࡣ㉥ࡢ⣙ ���P�V ⣙ࡢⰍࢪࣥࣞ࢜ࡽ࠿ ���P�V 㸪̔̀࡬ 㒊ࡶ㟷ࡢ⣙ ���P�V ⣙ࡢ⣸ࡽ࠿ ����P�V ࡬
ࡀ┙ᒙᆅ⾲ࡢ㐀ᡂ๓ࠋࡿࢀࡽ࠼⪄࡜ࡔᙳ㡪ࡢ㸪ᒣࡾ࠾࡚ࡋኚ໬࡜ ���P�V ⛬ᗘ࡟ࡢࡓࡗࡔᑐࡋ㸪

௒ᅇࡢㄪᰝᆅᇦ࡛ࡣ ���㹼���P�V ࠋࡓࡗ࡞࡟ᯝ⤖࠸㏿ẚ㍑ⓗࡣ࡚ࡋ࡜┙ᆅࡢ㐀ᡂᚋ࡜

�

�

�
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��

�㸬ࡵ࡜ࡲ�

ᮏ◊✲࡛ࡣ㸪㝣๓㧗⏣ᕷࡢ㐀ᡂᆅ࡚࠸࠾࡟ᴟᑠ࢖ࣞ࢔㸪㐨㊰ᖜ࢖ࣞ࢔ᚤືほ ࠸⾜ࢆ㸪6 Ἴ

㏿ᗘᵓ㐀ࢆ᥎ᐃࠋࡓࡋᒣഃࡽ࠿ᾏഃࡣ࡚ࡅ࠿࡟ᇶ┙ࡀḟ➨ࡾ࡞ࡃ῝࡟㸪ᮾす᪉ྥ࡛ࡌྠࡰ࡯ࡣ

6 Ἴ㏿ᗘᵓ㐀࡛ࡀ࡜ࡇࡿ࠶᥎ ࠋࡿࢀࡉὸ㒊ࡢ 6 Ἴ㏿ᗘࡣ ���㹼���P�V㸪9V ⣙ࡀ ���P�V ┙ᇶࡢ

ࡣࡉ῝ࡿࢀࡽ࠼⪄࡜ ��㹼��P ᒣഃࡽ࠿ᾏഃ࡜ࡿ࠸࡚ࡗ࡞ࡃ῝࡚ࡅ࠿࡟᥎ ࠋࡿࢀࡉᒣᮏ࠿࡯

������࡛ᚓࡓࢀࡽ⤖ᯝ࡜ẚ࡭㸪௒ᅇࡢㄪᰝᆅᇦ࡛ࡣ⾲ᒙᆅ┙ࡀ ��㹼���P�V ᯝ⤖ࡿ࠸࡚ࡗ࡞ࡃ㏿

㏿㹑Ἴࡓࢀࡽᚓࡣ௒ᚋࠋࡿࢀࡽ࠼⪄࡜࠿࠸࡞ࡣ࡛ࡢࡓࡗ࠸ࡃࡲ࠺ࡣ㐀ᡂࡢᆅᇦࡢࡇࠋࡓࡗ࡞࡜

ᗘᵓ㐀ࡽ࠿ᆅ┙ቑᖜ⋡ࢆồࡵ㸪ᆅ┙ࡢᦂࢆࣉࢵ࣐ࢻ࣮ࢨࣁࡉࡍࡸࢀస〇ࡿࡍணᐃ࡛ࡽࡉࠋࡿ࠶

�ࠋࡿ࠶ࡀᚲせࡿࡍウ᳨ࡶ࠿࠸࡞ࡀᙳ㡪ࡿࡼ࡟ࢻ㸪㧗ḟ࣮ࣔࡃ࡞࡛ࡅࡔࢻᇶᮏ࣮ࣔ࡟

�

ㅰ㎡�
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$NL� .�㸦����㸧6SDFH� DQG� WLPH� VSHFWUD� RI� VWDWLRQDU\� VWRFKDVWLF� ZDYHV� ZLWK� VSHFLDO� UHIHUHQFH� WR�

PLFURWUHPRUV� 7RN\R�8QLYHUVLW\� %XOO��(DUWK� 5HV��,QVW����� SS���������
%DOODUG� 5�)�� -U�㸦����㸧㸸'HWHUPLQDWLRQ�RI�6RLO�6KHDU�0RGXOL DW�'HSWK�E\�,Q�6LWX�9LEUDWRU\�7HFKQLTXHV��

0LVFHOODQHRXV�3DSHU�1R���������8�6��$UP\�(QJLQHHU�:DWHUZD\V�([SHULPHQW�6WDWLRQ��9LFNVEXUJK��
0LVVLVVLSSL�
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