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ʀɦǮǨʸƉʃʖǠÉ�ƄáĞƭ¢ʢIçʁʈ˽ĚĮ¢ǯ�Ȑ˨ˌː˺ˢ˲˷ 2017ʆʱʦ 2020ʢ�

�ƧƵǾƍĻʢ�ʚʝʐʛþòʏʵ˽ʪʖ˨ˌː˺ˢ˲˷ 2017 ʜʣɁŷ��ƧƵǾƍĻʢ˝ʺ˳˷ˆ

°Ȕʠʮȼ¨ʏʵʖɾʎʢǾƍʣ˽ǧǦʝɦǮņʢDŷʸ9ʡ,ʅʖĚĮǴʢ��ɦǮǨʸ˽ũŤ

ʯ�ŔƽʢĖʐʃǺůƧƵĀȱʢ7hDƉ˔˺˴ʝʐʛ²4ʒʴʎʝʸƛ÷ʒʮʢʜ˽ʎʵʠʱʳ˽

Ôıʣ©ƃ�cǞʗʙʖ�ƄǺůʸ©ƃʐ˽�ƎAʢĖʐʃʀǠÉ�ƄáĞƭ¢ʁ˽ʒʟʷʘƃ�

Ǻůʝ©Ȃʸ�ĮʝʐʖĖʐʃ�ƄáĞƭ¢ʸĚĮƒʜI�ʒʴʎʝʸƛ÷ʐʛʃʴɾĮƳʜʣʕʢ

ǾƍʢŁǶʝłâ©ƃʧʢȉɢʸŁǺʒʴɾ 

ɮ
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ɦǮǨʝʣ˽ŕɜƒƢʜʉʴɦǮņʢʄʘ˽ǝ�

ȿ>ʈŕɜʠÿʒʴʱʄʠȀǾʏʵʖņ�ʸöʚɦ

Ǯņ˻˿űțȠʝŕɜʢ]ėʜɘƒƢ=ıʴɦǮņ˼

ʢʎʝʜ˽ɫȰưO=ıʴɦǮņʢÝǞʝ˽ŕɜ�

ʜfƲ!Ŀʈ©Ę=ıʴǧǦʢÝǞʸgʷʔöʙ

ʛʃʴɾ�ǥʠʣ˽«¼ɩƚƣʢğƍʀǇʢȓʁʜ˽

��6˻˧˴ˈ˹˶˓ˏ˼ʈ�ʙʛʃʖɦǮņʝʐʛɧ

ĶʫŪʃɾ 

ɦǮǨʢħ�ʢDŷʣ˽ʂʴƱËʢÈʏʢŕɜʈ

ʂʵʤ˽ɦǮ�ʈʟʃ�êʜʮɘƒƢ=ıʴŷʠʂ

ʴɾŰšʯ�Ş½ʢ�ʃ˂˙ˑʯʺ˲ˌ˂˽˶ˊʺʜ

ʣ˽5Ɇ 5ɸ10 mƱËʢ³�ʢɦǮǨʯŕ�ņʈ˽

ưOʯǺ2ʢëŏʝʐʛÈʊDƉʏʵʛʃʴɾʀŕģ

ʞʄʜʐʰʄʁʝʃʄ˽Uũȶʢ˕˵˞¶F!ʢ�ŔŪ

�Ƒǌʜʮ˽ʺ˲ˌ˂˹˯˺ˈ˷ʢ½�ʳʢɖʠ�ŧ

ȿʧʢưOëŏʝʐʛƓ�ʐʖɾ 

�ė˽{ėʸũʠ�ʪʵʖĚĮʜʣ˽èH˹è


ʠɦǮǨʸɈƒ˹Ƀƈʐʖ½ǵǤƶņʢîǯʈèÓ

Ėĝq¾ĿʠǏíʏʵ˽ňǃʜ�ǥƕʟʮʢʱʳʮ

��ʢɦǮǨ˻5Ɇ 30 mHÓ˼ʈ˽ũ�ĊəƉʝʃ

ʄƀǡƉȮʜȱTʸȲʍʖɾɦǮǨʣ˻ǧǦʠŒʨ

ʛ˼ʱʳĜʊ�ĉƃ�ʠɨʌʚʌʴʎʝʈ=ıʴ�ʠ˽

�ƶʇʲ°ȔʸǺ®˹ƨȆʐʚʚ˽ʕʢʪʪŕɜʠ

ɍʳʛĊL!Ŀʸ©Ę=ıʴɾʪʖĚĮǴʢ��ɦ

ǮǨʢŽÖʣ˽ţɫ 3̀ʢǪ��ʜʮɘƢŕcǞʝ

ȏʷʵʴʕʢÝǞʢɫʏʜʂʳ˽ʎʢÝǞʣ��ʢ

ɦǮǨʢȬɔʸȁʏʟʃɾ�ÅŤʸ˱˓˗ʜŅĕ
ʠ˽

«�Ɵśǆ 1200 kmʢŤ�ʜȻəʐʖ˚ˮ˺ˌ˄˭

ˌː˺ʢȦ�ŠȾʏʹʸĊLʐʖʢʮ˽ĚĮǴʢ�

�ɦǮǨʜʂʴɾʘʟʫʠ�ǥʢˣ˳ˈˢː˺ʢǤ

ǐȞɘʣ 700 kmHÓʟʢʜ˽ˣ˳ˈˢː˺ʐʇŸʇ

ʙʖʲȦ�ʏʹʣLʇʲʟʇʙʖʗʶʄɾ 
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ĚĮ�ƄT¢�ʆʱʦĚĮ�ŔT¢�˽ʏʲʠĚ

Į¢ǯ�Ȑ IGAC ³�r�ʢĀǬʸ`ʌ˽ĚĮ¢

ǯ�Ȑʈ6Rʐʖ˽��ƧƵǾƍ˻˨ˌː˺ˢ˲˷˼

ʢ 2017 ʆʱʦ 2020 ʠăĻʐʖ˽ʀɦǮǨʸƉʃʖ

ǠÉ�ƄáĞƭ¢ʢIçʁʣ˽ʎʢĚĮǴʢ��ɦ

ǮǨʸ¢ǯƧƵʢĖʐʃǺů˔˺˴ʝʐʛŦƉʒʴ

ʎʝʸ�ƍʐʖʮʢʜ˽ʎʵʠʱʳ˽ę ʢǧǦʯǤ

ƶņʜʣ©ƃ�cǞʟȄĔþ_ʯǺůʸ©ƃʐ˽

�ƎAʢĖʐʃʀǠÉ�ƄáĞƭ¢ʁ˽ʒʟʷʘƃ

�Ǻůʝ©Ȃʸ�ĮʝʐʖĖʐʃ�ƄáĞƭ¢ʸI

�ʒʴʎʝʸƛ÷ʐʛʃʴɾ 
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ʎʢƧƵłâʢƒƻʣ˽2003 Æ 3 ĨʠĚĮũŤ

¢�ʢĠ¡ˊ˷˧ˋʽ˪ʝʐʛɈ-ʏʵʖʀɦǮǨʈ

ĖʐʃũŤǺůġ�ʸ?ʳɈʊʁʠȺʴɾÐġ˽Ĳ�

�¢ũŤƧƵêLČûʗʙʖĽĳ2�˻ďƯƐ˽�

�hʑ˼ʈ�Ǳˈ˷˞˺˙˺ʝʟʳ˽Åu�˽¤Ɗ�

Ⱦ˽ťƊĎ˽ǻƖŵ˽Ĭį�l˽Ʀ���˽ĝƦ3

�˽�Ɗƺɞʢfœʈ˽ʕʢŦƉłâʸȐȌʐʖ

[Ľĳʩʇ, 2003]ɾʐʇʐɦǮǨĮ�ʗʌʜ 100.;

ʸȝʅʴ%ĺʝ˽�:ʠƃ ʒʴ��ɦǮǨʈ5ʛ

ũ�ǡǰɒʢêĩʜ˽¢ǯƛƕʜʢȄƉʈəʐʃ

ŷʈ˛˓˅ʝʟʳ˽ƧƵłâʈ8�TʒʴʎʝʣŸʇ

ʙʖɾ 

ʕʎʇʲ 9ÆÓʢ 2012Æʠʟʙʛ˽ĚĮ¢ǯ�Ȑ

ʈ��ƧƵǾƍ˻˨ˌː˺ˢ˲˷ 2014˼ʢăĻʸ˽f

¢�ʆʱʦƧƵņɊʇʲ6Rʒʴʎʝʠʟʙʖɾ500

.;ʈăĻʢƛ¤ʝʏʵʖʎʝʜ˽ǻƖʲʣ˽ʎʎʠ

ʀɦǮǨʁʸăĻʒʴʎʝʠʐʖɾ2012Æ 11ĨʠĚĮ

¢ǯ�Ȑ IGAC ³�r�ʠʆʃʛ��ƧƵǾƍʠ

ɊʒʴȐȌʈǮʷʵ˽ĚĮŔȔ¢�ʈĀȱʒʴʀǤ

ƶņʁăĻʸ IGAC³�r�ʈʿ˷˘˺ˌʒʴɖʠ˽

ʀɦǮǨʁăĻʮ�ǓʠƙʳȨʬʎʝʸSmʐʖɾʐʇ

ʐSmȿ>ʣɭŐʏʵ˽ĚĮŔȔ¢�ʇʲʢ˨ˌː

˺ˢ˲˷ăĻʠʀɦǮǨʁʣƙʳȨʪʵʟʇʙʖɾʕʎ

ʜ˽ĚĮũŤ¢�ʇʲʢ˨ˌː˺ˢ˲˷ 2014 jʌă

Ļʢ�ʚʝʐʛ˽h¢�:ʢ±ıłâ�r�T¢

ǅWGǍƋʜ˽ʀɦǮǨʁʸăĻʐʖɾęʠĚĮũŤ

¢�ʇʲʣCʢ 2 ǾƍʢăĻʈřʪʙʛʃʖʈ˽Ð

ġf¢�ʠħ� 3�ʪʜʢăĻʈȁ¬ʏʵʛʃʖʢ

ʜ˽ʎʢ 3 �ƛʝʐʛʢĀǬʸƌȋʐʖɾʐʇʐʀɦǮ

ǨʁăĻʣh¢�ʢÇ��ʠʆʌʴȐȌʸǍʛ�þ

òʝʟʳ˽ʀɦǮǨʁăĻʣ˨ˌː˺ˢ˲˷ 2014 ʠʿ

˷˗˳˺ʒʴʎʝʈ=ıʓʠǋʷʙʖɾ 

ʕʎʜŇīʢ��ƧƵǾƍ˻˨ˌː˺ˢ˲˷ 2017˼

ʠú�Ɂıʸīʐ˽˦˗˪ʺ˓ˢʜ˨ˌː˺ˢ˲˷ʸ

ȐȌʐʛʃʖĚĮ�ƄT¢�ʠĀǬő�ʢː˺ˇ˓

˗ʸ�Ĥʐʖɾ2014Æ 4ĨʠĚĮ�ƄT¢�ʈ�-

ʐʖ�ƄT¢±ıłâľǿ�˻ːˌ˅ˠˀ˺ˌgh

�Ȑ˼ʠʆʃʛ˽ɦǮǨǺůʢĀȱʸʀ�Ŕ˹ũŤ>

ɂʁʢħ/1ȉɢʝʐʛăĻʐ˻ăĻǙ˾ǻƖ ŵ, ½

a å�, ³Ə 0˼˽ÎʉǐʉhÆ 9 ĨʢĚĮ�Ƅ

T¢�Æ�ġʠɈ-ʏʵʖŽCˍ˓ˊ˰˷ʀ�ƄT

¢ʸ1²ʒʴƧƵǾƍľǿ�ʁʠʛɦǮǨǺůʢ

Āȱʸħ/1ȉɢʝʐʛăĻʐʛ
íʏʵ˽Ģʵʛ

˨ˌː˺ˢ˲˷ 2017jʌʠ˽ĚĮ�ƄT¢�ʈăĻ

ʒʴȉɢʝʐʛʀɦǮǨʁʈþƉʏʵʖ˻ʖʗʐĚĮ�

ƄT¢�ʣ˽�ɋ�¢ʈ
×ʠʟʙʛ�ƄáĞƭ

¢ɟ�ʠăĻʒʴʀ˨ˌˌ˥˅˗˶˫˺ː˺ʜóʊ£

§�ƄƇpƭ¢ʁʢăĻő�ʠʮʟʴʖʭ˽ʀɦǮǨʁ

ʣʀƅ¢˹¾¢ǭgɟ�ʁʜăĻʒʴʎʝʠʟʙʖ˼ɾ

ʪʖ 2016 ÆʢƌȋƜHʠʣ˽ĚĮ¢ǯ�Ȑ IGAC

³�r�ʝ˽ĚĮ�ŔT¢�ʢ	ėʇʲĀǬʸƁÕ

ʐ˽ʎʵʲʈĚĮ�ƄT¢�ʝʝʮʠăĻő�ʝʟʙ

ʖɾʕʢǎĵ˽ĚĮ¢ǯ�Ȑ˨ˌː˺ˢ˲˷ 2017 ʢ

��ƧƵǾƍ˻Ǿ 280 ȉɢ˼ʢ�ʚʝʐʛþòʏʵ˽

ʪʖɁŷ��ƧƵǾƍĻʢ˝ʺ˳˷ˆ°Ȕ˻Ǿ 65 ȉ

ɢ˼ʠʮȼ¨ʏʵʖɾʐʇʐɁŷ��ƧƵǾƍ˻Ǿ 28

ȉɢ˼ʠʣþƉʏʵʟʇʙʖɾ 

ʟʆ˽2017Æʠʣ JpGU-AGU Joint Meetingʢˍ

˓ˊ˰˷ʢ�ʚʝʐʛʀɦǮǨʸƉʃʖǠÉ�ƄáĞ

ƭ¢ʢIçʁʸɈ-ʐʖʈ˽ʕʢȅǉʣʀ�ŔT¢

ƧƵʁʜ�mŬʫʜʂʴ[ǻƖʩʇ, 2017]ɾ 
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ʎʢƧƵǾƍʣ˽¢ǯǺůƉʢ��ɦǮǨʸ²

4ʐ˽ʕʢ/ʵʖņOÝʸƇʇʐʖǺůƧƵʸ˽ũ

�ʸ
×ʠ©ƃʒʴʎʝʝ˽ʎʵʸđ,˹ȴƉʒʴ7

hDƉņɊʸȀǗʒʴʎʝʸƛ÷ʐʛʃʴɾɦǮǨʸ

²4ʒʴʎʝʜAʭʛ©ƃʜʉʴƧƵʝʐʛʣ˽ɺ�

�ʢʀˋˁʼˤ˷˗ʁʢƒƇʠZÚʐʖAOǺůƧƵ˽

ɻ�ƄƆ��TʢöǐƕȝɫǄËˬ˚ː˳˷ˆƧ

Ƶ˽ɼŇ����Ň0�ƄǺůƧƵ˽ʈùʍʲʵ˽

ħǋƕʠʀǠÉ�ƄáĞƭ¢ʁ˽ʒʟʷʘƃ�Ǻů

ʝ©Ȃʸ�ĮʝʐʖĖʐʃ�ƄáĞƭ¢ʸĚĮƒʜ

I�ʒʴʎʝʸƛ÷ʐʛʃʴɾ 

ɮ ɺʢ��ʀˋˁʼˤ˷˗ʁʝʐʛʣ˽¿��ɚʯŶ

¹zŶ˽dɥ˽ƹÁ˽ɕƦǫ�˽��ː˷˂˺ÌƩ˽

şƊ�ĉ˽[ƒ�ĉƽʈùʍʲʵ˽ʎʵʲʢƒƇʠ

ZÚʐʖAOǺůʸ©ƃʒʴʎʝʈĮƧƵǾƍʢƼ

�ʢƛƕʜʂʴɾʎʢʱʄʟĭǍɪʢ�Ȕ˹��ʈƷ

ƒƕʠƒƇʐʖġ˽ƭ¢Ǚʈƫ�ʇʲŗʭʲʵʴʢ

ʣ˽¢ǯƕʠŊƨʟǷǼʸȩȰʠă$ʒʴʎʝʜʂ

ʳ˽ʎʵʸ©ƃʒʴʠʣ˽ƃ�ʜǺů˖˺ːʯȄĔʸ

ȩȰʠ4ëʒʴØǶʈʂʴɾɦǮǨʣ˽ʎʵʸũ�

ʜ©ƃʒʴʢʠħʮĩMʜ˽ʇʚ˽ʩʝʹʞs�ʢ

ëŏʝǽʅʴɾ 

ɮ ɻʣ˽ũ�¨ŷʠʆʌʴɫɡËġǅ@Ǻůʸ©

ƃʐʖʳ˽ɑ�ʢ��˹Žō>ĴņyʯĘȀʸƉʃ

ʛũ�þ_ȄĔʸȝɫǄË¨Ƀʐʖʳʒʴʮʢʜ˽

ʎʵʮņOÝʠ/ʵʖɦǮǨʸ²4ʒʴʎʝʜ˽A

ʭʛ©ƃcǞʝʟʴɾʏʲʠũ�ɆīǡOǺůǲǗ

˻Argo ʯũÊ�ɚǾʟʞ˼ʮɻʢƛƕʸȷçʒʴ�

ʜĩƉʜʂʴʈ˽ɦǮǨʣʎʵʲʢÈ�ȀǗ˹|^

!ĿʸħʮMƂƕʠ©ƃʒʴ˔˺˴ʝʟʴɾ 

ɮ ɼʣ˽ʕʢ8�#ʝʐʛ˽Ŷ¹»ʯºƩ˽ŧŖ˽

ŀ�ƽʢƧƵʈùʍʲʵʴɾɦǮǨʸƉʃʛ�ƶʇ

ʲÈ�ƕʠǺůʒʴʝhġʠ˽ɦǮǨʸƢŕʏʔʛ

�ɑǺůʯũŤ:Ǻůʸ©ƃʒʴʎʝʣ˽ɦǮǨ�

�ʜ©ƃʒʴʎʝʣəʐʃɾʏʲʠ��ũŤƇżʯ

Ž¨ŕ�˽Ųŧˉ˩˻˨ʼ˅˶ˢ˲ˌ˒˓˅ʸkʬ˼ʟ

ʞʸȬȟǺůʒʴʎʝʮ˽ɦǮǨʟʲ©ƃ=ıʴɾ 
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ʮʐ�˽Ĳˊ˙ũʢũÊʇʲƷƒƕʠ˃ˌz=ʈ

Ȝʎʳ˽�ɃʢŔŢʈũɜ�ʠEȷʐʛʃʴƃȔʈ

ƒǷʏʵʖʝʐʱʄɾz=ʒʴ˃ˌʢ�ç>ʣ ʇ˽

ʪʖʕʢ˃ˌz=ʢ[}ʯ�ŔʧʢĈ=ˠ˲˓˅ˌ˽

ũŤƇżʯ�ŔƆ�ʧʢÑɝ˽nȧʸǤǮʒʴǧ

ǦʯǤƶņʢ¤5Ýƽʠ°ʐʛ˽ÈʊɊ×ʈɗʪʴ

ʝÜʷʵʴɾʐʇʐʎʵʸǷŀʭʴʖʭʠ�ŤʜǺů


ʢƧƵƉʢǺůǧʸoʦéʐ˽ǲ,ʯ�rʸ4

ʵĦʅʖ�ʜĲˊ˙ũʠjʇʷʔʖ�g˽ƃ�ʜ

ǺůʸɈ�ʒʴʪʜ�˸ĨHÓʇʇʴʗʶʄɾʎʵʣ

ʀũÊʇʲʢ˃ˌz=ʁʸ˽ʀ£§ʇʲʢɕƦʢǫ�ʁ

ʯʀĸŻĔȴĆȖżǧʢŚŜʁʠǗʉĄʅʛʮhŃ

ʢʎʝʈǽʅʴɾ 

ɮ ʎʵʠ°ʐʛ˽ɦǮǨʈʂʵʤ˽ʎʢʱʄʟƷƒ

Ýʢʀˋˁʼˤ˷˗ʁʢƒƇʠZÚʐʖAOǺůʸĐ

Ě�:ʠ©ĘʒʴʎʝʈcǞʜʂʴɾʎʵʪʜÕʲʵ

ʖʎʝʢŸʃ˖˺ːʸ_ÕʒʴʎʝʈcǞʜ˽��

ʀˋˁʼˤ˷˗ʁʠ°ʒʴ¢ǯƕƤǷʸŪʭʴʎʝʈ=

ıʴɾʪʖȩȰʟ©äïąʸȯʑʛ˽ƧƵǙʠ°ʒ

ʴƫ�ʇʲʢǶȋʠÚʅʴʎʝʈ=ıʴɾ 

ʪʖɦǮǨʣ�ǥʢˋʾ˓˗ņʝŒʨʛ�Ȱ˹�ɫ

ËɦǮʈcǞʟʢʜ˽XʠǤƶņʝʐʛǷʛʮ˽Ž

ʠ°ŧ�ʢ�ŔT¢ƧƵʜʣDŷʈ�Đʂʴɾ#

ʅʤÄ 200 mʢŘĶŔ�ʸǺůʒʴ�g˽700 km/h
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ʢˋʾ˓˗ņʗʝ 1Ʈʜȯȵʐʛʐʪʄʈ˽100 km/hʢ

ɦǮǨʟʲ˽7.2ƮɉǺů=ıʴɾ 

ʏʲʠ˽ɦǮǨʣ˽ũŤ�ʠʆʌʴƧƵʸȲǮ˹©

ƃʒʴ�ʜØǶʟfƲˈˌ˗ʸGŭʒʴʎʝʈ=ıʴ

ʖʭ˽ũŤ¢ʸʣʑʭʝʐʖfƲƧƵʢŦÝTʮī

Ò=ıʴɾ#ʅʤ˽ɦǮǨʣ˽ƃſʜʣǺůǧʸƉ

ʃʛǆ�˸ĨʇʇʴũŤǺůʯ�ŔǺůʸ˽�Ěʜ

ǋ
ʏʔʴʎʝʈ=ıʴɾƧƵǙʢɆī=ÏʣÆɿ

©ƃ~əʠʟʙʛʆʳ˽ǺůʠêǶʒʴġɉʈGŭ

=ıʴʢʣɛũŤ>ɂʢƧƵǙʠʝʙʛɬJʜʂʴɾ

ǎĵʝʐʛ©ɪª˵ˤ˴ʜɫʃ>Ĵ˹ǼĴîǯʸ(

ĩʒʴ/ʵʖɛ�Ŕ˹ũŤ>ɂʢƧƵǙʢ�Ŕ˹ũ

Ť>ɂʧʢ\4ʸ'ȱʒʴʎʝʠʟʴʖʭ˽�:ʢ

ƭ¢5�ʠDƘʸʮʖʲʒʎʝʈ=ıʴɾ 

ʎʵʪʜ��ɦǮǨʸ�ƄáĞƭ¢ƧƵʠDƉ

ʐʖH#ʣŸʊ˽©ƃʒʵʤĮăĻʈ�ƎAʝʟʴɾ

ʎʵʠʱʙʛȍ��ʈǺůʠ"ƉʐʛʃʴǧǦʯǤ

ƶņʜʣ©ƃ�cǞʟȄĔþ_ʯǺůʈ©ƃʐ˽

�ƎAʢĖʐʃʀǠÉ�ƄáĞƭ¢ʁ˽ʒʟʷʘƃ

�Ǻůʝ©Ȃʸ�ĮʝʐʖĖʐʃ�ƄáĞƭ¢ʸĚ

ĮƒʜI�ʒʴʎʝʸƛ÷ʒɾʪʖǺůǧʠŒʨʛ

ņOÝʠQʴɦǮǨʢ²4ʜ˽ǺůƉǧǦʢņǞ

ʸǳ¥ʒʴʎʝʮƛƕʢ�ʚʝʐʛʃʴɾ 

 

=[
�LJ246

ʪʓʀɦǮǨʁǺů©ƃʢȉɢʣ˽˻ÐŹʟʈʲ˼

ȗƉʜʂʴɾɦǮǨĮ�˻120 .;˼ʣʮʘʶʹ˽ɦ

ǮǨĮ�ʠ^ǈʐʛǺůʠ"ʄ³�Ǻůǧʯ˽Ǻů

ņy˽đ,�ʆʱʦǁƅļʢÍȀȗƽ˽ʞʄ´ʟʊ

Ƿƴʮʙʛʮ 150.;ƱËʢȀ,ȗʈAīñȘʜØ

ǶʠʟʴɾʏʲʠɦǮǨʸȴƉʒʴʢʠ˽Æɉ 10 .

;ƱËʣØǶʠʟʴɾʖʗ�ǥʢǺůǧʢ²4˹ȴ

ƉʜʮhƱËʢɄɣʣØǶʜ˽ǒǍȗʈ 600.;ʸ

ȝʅʖüGǧʝŒʨʴʝ˽ʬʐʶʇʟʳ¤ʃɾʪʖɦ

ǮǨʣ 3 iʜćǔcǞʜ˽ǺůʮĚÂʳʈ�Įʟʢ

ʜ˽ǺůǧʝŒȤʒʴʝ��ȗʣʇʟʳ�ʊðʅʲʵ

ʴɾʀɦǮǨʁʸ²4ʒʴʎʝʜÔı=ıʟʇʙʖƧ

Ƶʯ˽ʕʮʕʮ�ƎʠH#ʢŸʃƧƵʈ©ƃ=ıʴ

ʎʝʸǘʅʴʝ˽ǺůǧʯǤƶņʝhʑ�)ʜȐȌ=

ıʵʤ˽ʎʢȉɢʣV>3Ī=ıʴʝÜʄɾ 

ʖʗȉɢʣ�ʠʮŝ¹ʂʴɾʕʢ
ʜʮħ�ʢʮ

ʢʣ˽�ƄáĞƭ¢ʸ
×ʝʐʖƧƵǙˈ˩ˮ˕ʻʢ

ƅǼʸÕʴʎʝʜʂʴɾ�H˝ʺ˳˷ˆƽʠoʤʵ˽

ʀɦǮǨʁăĻʢ:¬ʸȇĝʏʔʛʃʖʗʊņ�ʣ�

ʃʢʗʈ˽�ƄáĞƭ¢ǅʢˈ˩ˮ˚˕ʻʜȇĝʒʴ

ʝ˽ʇʟʳʢĐʢìBʈ­ʔʲʵʴɾʕʵʈ¢ǯɜʠ

ɊʒʴìBʜʂʵʤwʹʜ`ʌʛƸʚʝʎʶʗʈ˽

�ʖʴìBʣ˽ɦǮǨʢȴƉʜũ�ǡǰɒʝWȊʒ

ʴØǶʈʂʴŷʜʂʙʖʳʝʇ˽`ʌƗǌǖʈʪʗȀ

Ƹʏʵʛʃʟʃŷʜʂʙʖʳʝʇ˽��ɦǮǨʸƉʃ

ʖǺůʢ©Ǖʈ�?Ÿʃŷʜʂʙʖʳʝʇ˽Ǥƶņ

ʯǺůǧʝ7*ʵʒʴʝʇ˽ʮʙʥʲȴƉ˹ȴxɜʠ

ɊʒʴìBʤʇʳʜ˽ɛÃʠŎÛʜʂʴɾÓʠȅʐʊ

ȪʨʴʱʄʠƠʢĒʣˈ˩ˮ˕ʻʢ�ʠʂʳ˽ʪʖʕʮ

ʕʮ�H˝ʺ˳˷ˆʸɈ-ʐʖƛƕʣ˽făĻʸˡ˲

˓ˊˮʺ˓ˢʒʴʎʝʠʂʙʖʣʓʟʢʗʈ˽ʎʵʜʣ

¢ǯɜʠɊʒʴȐȌʣŪʪʲʟʃʱʄʠÜʄɾĖʐʃ

ƧƵˢ˶ˋʾ˅˗ʢƁÕʈ˽ƧƵǌǖʢǑöʠƜǎ

ʐʛʃʴņɊʈ �ʒʴʎʝʈ[}ʇʮʐʵʟʃʈ˽

ʕʄʐʖƅƋʜ¢ǯƕʟȐȌʸȽʌʛʃʴʱʄʜʣƠ

ʢĒʠʣQʛʟʃɾ 

ʕʐʛħ�ʢȉɢʣ˽ĚĮ¢ǯ�Ȑʈ6Rʒʴ�

�ƧƵǾƍ˻˨ˌː˺ˢ˲˷˼ʝʃʄ˽FËʠʮʂʴɾʪ

ʓ˽�ʠ˨ˌː˺ˢ˲˷ʜɁŷ��ƧƵǾƍʝʐʛ

þƉʏʵʛʮ˽ʕʵʸʮʙʛ�ǀʈāǗʏʵʴʷʌʜ

ʣŸʃɾ#ʅʤ˽˨ˌː˺ˢ˲˷ 2014 ʜ˽�ƄáĞ

ƭ¢ǅʜs�Ɂŷ��ƧƵǾƍʝʐʛþƉʏʵʖ

ăĻʮ˽˻ƬȷʈƤʴɎʳ˼ĭʗʪʝʪʙʖ�ǀʣƁÕ

ʐʛʃʟʃɾʜʣ ʢʖʭʠ˨ˌː˺ˢ˲˷ʸRɗʐ˽

¯ķʐʛʃʴʢʇʝǽʄʝ˽ĚĮ¢ǯ�Ȑʢǒg¾

¢ˠ˶˷˕ʻʺȿ�Ɇʗʙʖ½aū�ȾY�ʈ˽˨

ˌː˺ˢ˲˷ 2017ʢ�H˝ʺ˳˷ˆʢ<ɠʜ˽ʕʢƾ

ʅʠƝÐʒʴ:¬ʸƂƜʠȪʨʲʵʛʃʖʢʜ��

ʠǊ�ʒʴɾʀ��ƧƵņɊʈƸĻʐ˽ēƭƞʮȆ
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ʭʖ��ƧƵǾƍʈ˽ȕPƞʢŏɓʜǫʝʏʵʴ�

#ʈ�ʊʟʙʖ˻�Hʣʕʹʟʎʝʣʟʇʙʖ˼ɾʕʢ

ɖØʓtɢʠʟʴʢʈ˽ĮÐʠɊ&ʒʴƭ¢Ǚˈ˩

ˮ˚˕ʻʢ
ʜʕʢƧƵǾƍʈØǶʝʏʵ˽ʪʖĮÐ

ʠɊ&ʒʴƭ¢Ǚˈ˩ˮ˚˕ʻʈ/ʵʖƧƵǾƍʝ

Ȇʭʛʃʴʢʇ˽ʝʃʄŷʜʂʴɾʕʎʜʎʢʱʄʟƧ

ƵǾƍʠ°ʐʛˈ˩ˮ˚˕ʻʢʆ��ʉʸ�ʅ˽�ǀ

TʸŊÐTʒʴĹôʠʐʛʮʲʄʖʭʠ˽˨ˌː˺ˢ

˲˷ʸ6Rʐʛʃʴʁɾʎʎʜǽʄ��ƧƵņɊʝʣ˽

ě�ƸƧƵêǅʢƧƵņɊʈ�Įʜ˽Ɣŋȑʙʛ

�¢ʢɌǗƧƵêʜʂʶʄɾʚʪʳʀɦǮǨʁʢʱʄʟ

˦˗˪ʺ˓ˢ�ʢăĻʣƻʇʲ˨ˌː˺ˢ˲˷ʝʐʛ

ʣʆoʦʜʣŸʊ˽��ƧƵņɊʈ=ʐʖăĻʈQ

Dʒʴɖʠ˽ʕʢQDʠƿʸ�ʌʴʖʭʢʀʇʪʔžʁ

ʜʐʇʟʃʝǼɀʒʴʎʝʈʜʉʴɾʘʟʫʠ1ʠʀʮ

ʙʥʲȴƉɜʠɊʒʴìBʤʇʳʁ­ʔʲʵʴʝĥʃ

ʖʖʈ˽ʎʵʣ˨ˌː˺ˢ˲˷ʕʢʮʢʈfăĻʸȃ

%ʒʴɖʠ˽ȴƉ˹ȴxɜʠɊʒʴȃ%ʸɁǸʐʛ

ʃʴʎʝʠʱʴɾƭ¢Ǚʢƻʊʵʝʐʛ˽ʪʓ¢ǯɜʜ

ʢ/KʸȐȌʒʴʨʉʗʝÜʄʢʗʈ˽¢ǯɜʝhƽ

ʇʕʵ��ʠȴƉ˹ȴxɜʸɁǸʒʴʂʖʳʠ˽�

�ƧƵņɊʈăĻʐʖƧƵǾƍʸ/ȳʐʖʃÜá

ʈƃʵʛʃʴʱʄʠÜʄɾʖʗʐ˽ʗʇʲʝǽʙʛʀɦ

ǮǨʁʢăĻʸ_ʳ�ʍʴʨʉʝʣǘʅʛʃʟʃɾ

2003ÆʠȐȌʐʖʀɦǮǨʁăĻʈ 2012Æʪʜơʙ

ʛʃʖʎʝʇʲʮĝʲʇʟʱʄʠ˽˨ˌː˺ˢ˲˷��

ʠʎʢǾƍʠ2ʸÐʛʲʵʴǣdʣ �ʐʟʃɾʪʖ

ʀʇʪʔžʁʜʂʙʛʮăĻʐǐʌʴʎʝʜ˽©ƃʠj

ʌʛ�ʉʊOʉ=ʒcǞÝʣˎ˶ʜʣŸʃɾˊ˴ˤ

ˌː˺˹ˌː˶˺˷ǟĮ˹�ųʢğƍʀ˶˓˄˺ʁʜ˽�

�6˶˓˄˺˹˜˴˦ʺʣ+Źʭʋʙʛıʖ�Ǝ˒˭

˷˟ˁ˷ʝʢ°èņ�ʸȫʃʟʈʲʮ`ʌ4ʵ˽�*

ƕʟ©JÀʸȡʡɐʌʛvèʐʖɾħÓʣB¨ʜċ

ʵʣʐʖʈ˽˶˓˄˺ʮğƍʮʪʖˌː˶˺˷ǡȣʮʺ

˫˳˂˷˹˘˳˺˪ʸ�ƃʐʖɾʀ˶˓˄˺ʁʸëĮʠø

èʐǐʌʖʃʝÜʄɾ 

ʕʐʛ˽ħÓʠŎʴ�Ƒ�ʉʟȉɢʣ˽>ɂ�ʢ

ƠʢĒ˻˦ˌ˄˭˲˼ʝʢèʃʜʂʴɾʕʢ8�#ʝʐ

ʛʣ˽ʀ˂˩ɽ˂˷˖ʁʝʇ˽ʀɃɽˈ˷˟ˮ˺ːʁʝʇ˽

ʀiPɽǉǜʁʝʇʝǽʙʖȝĩiʞʎʶʈ°èƝëʝʐ

ʛƓ�ʒʴǹàʸʐʛʆʊʨʉʜ˽ʎʵʲʝŒȤʐʛʮ

ȸǩʢʟʃăĻʜŸʃʝ˽ħǋƛńʜʂʴ�ǀāǗ

ʠʣʖʞʳƢʌʟʃɾƬȷʈȴƉ˹ȴxɜʱʳ˽¢ǯ

ɜʸɁǸʐʛȃ%ʐʛŉʐʃʝÜʙʛʃʴʢʮ˽ʎʎ

ʠƅƋʈʂʴɾ 
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©ʣʀɦǮǨʁăĻʣ˽ĚĮŔȔ¢�ʢʀǤƶņʁ

ʝ˨˺ˋʒʴʱʄʠfėɜʇʲǶȋʏʵ˽�Ëʣʎʵ

ʸ`Ȏʒʴʎʝʮǘʅʖʈ˽ħǋƕʠʆĕʳʐʖɾʀɦ

ǮǨʁʸȯʑʛʎʢ˨ˌː˺ˢ˲˷ʠɊʷʳ˽ʀɦǮǨʁ

��ʢ��ƧƵǾƍʸǚʊņ�ʸ�ĐÕʖǎĵ˽¢

ǯƕʠĭźʟăĻʯ˽čŴʟ:¬ʢăĻʈĐ�ʃ

ʎʝʸƤʙʖʎʝʈ˽ƅƋʢ 1ʚʠʂʴɾȕPƞʜʟʊ

ʝʮ˽ʎʵʠ Ɣ.;ʮñ4ʒʴŔʠʣʟʲʟʃăĻ

ʈ�ʃʟʝʃʄʢʈ˽�ƪʟʈʲʮŊƜʟãâʜʂʴɾ

ʆʔʙʇʃʇʮƤʵʟʃʈ˽�ƄáĞƭ¢ǅʢȍă

Ļʠʣ˽ʀʇʪʔžʁʜʂʴʀɦǮǨʁʸ¢ǯɜʜ�Ȣ

ʒʴʱʄʟăĻʠʟʙʛŉʐʃɾʕʄʜʟʌʵʤ˽Ơ

ʢĒʠQʛʟʃʝÜʄɾ 

ʏʲʠʮʄ 1 ʚƅƋʈʂʴʝʒʵʤ˽ʀɦǮǨʁǺů

ʢ©ƃʠʣ˽ġɉʈʇʇʴʝÜʃǢʙʖʎʝʠʂʴɾ

ƧƵǙʣƔ�ƔŃʜ˽˦˗˪ʺ˓ˢʢăĻʸƥīɉ

ʜʪʝʭʴʢʣ�cǞʜʂʴɾʪʖĖʐʃƧƵˢ˶ˋ

ʾ˅˗ʢƁÕʈƧƵǌǖʢǑö˹õ�ʠƜǎʐʛʃʴ

ƧƵņɊʣ˽ØŌʠʟʙʛŇɿĖʐʃăĻʸ=ʐʛ

ıʴʗʶʄʇʲ˽ʀɦǮǨʁǺůʸ©ƃʒʴʠʣ˽ˈ˷

˥ʯȐȌʢņ�ʈʂʵʤwʹʜɤʸ=ʐ˽´ʐʓʚ

ȃ%ʸɫʭʛʃʊʐʇŸʃ˻˶˓˄˺ʢʱʄʠ˹˹˹˼ɾ 

ʟʆ˽ʎʵʸȈʹʜ˽ʀɦǮǨʁǾƍʠșhʐʛʃ

ʖʗʌʴėʈʂʵʤȹæʟʊ�ʸýʌʛ�ʏʃɾ�ʠ

ʀɦǮǨʁʈ©ƃʐʛʮ˽ʀƧƵȗʢƁÕʁʝʇ˽ʀƧƵ

ǌǖʢǑö˹õ�ʁʝʇ˽ʀɫɣņyʢȚ4˹ĤĖʁʝ

ʇ˽ʀÎȭÓʢµǛʁʝʇǽʙʖʱʄʟƜÿƕʟÞß
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ʠʣǎʦʚʇʟʃʝÜʃʪʒʈ˽�ƄáĞƭ¢ǅʢ

ƭ¢Ǚ�Ƈ˹ƧƵǙ�Ƈʸ5ʄʒʴˬ˒ˤ˺ˊ˰˷

ʈɫʪʴʎʝʣʆǆİʐʪʒɾ 
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1. ib·�¢�¢ɏƆ�¢ƧƵƭɮ

2. Ĳ��¢�ŔũŤƧƵêɮ

3. �ƸƆ�ƧƵê�ƄƆ�ƧƵˍ˷ː˺ 

4. ũŤƧƵɈƒņłɮ ȝ1ɅƧƵɈƒȿɇ 

5. ƈĿîǯǒgƧƵêŦĕ¸˹Ŷ¹ƧƵȿɇ 

6. Uũȶ�¢�Ůƭ¢ƧƵê 

ɮ

763�-)@6

Urumu Tsunogai <urumu@nagoya-u.jp> 
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