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КЕР� ϰ÷Ʌǌ͂БŉχВ�Όɰ�
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ɅǌtɒΚǒŉɅǌ|{b�ɾȓj�tģϘ +(�Y> ̋ǫúÚyt��ɥͮ}ǯ��tãz
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Ȋ�ɚkx^�Ş͉Ȋ�Ȥȵkx^�u�

� ƈϲΌɰ˻̐ȯνɟχƈϲΌɰƨŴāБ*((.В}��ď�Ǽtϰ÷Ʌǌ͂ŮΰƈƎy
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� �
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ÛƚąС7cВ�ʑǥȓİБ7VВ�ƈǵɅ϶ƀb�ˮȮͱ̎��hz�yd|^uͱbf�

ÚÛƚą�̂m IC ŗ� FV �tƈǵ϶�ŇϊБmВcƞd^�{t�°Ʌǌ϶�ĜɄͶБnВ

c̸^�{t7c z�ǟcƞde|�u°±ktƈǵɅ϶ƀb�ȯƶz�^�̚įm�hz

cyd� IC ŗ�m}n}v^x�ȍƒcĿ���tƀЛ��_}ƈǵ϶�ĜɄɇŨzɅ

ǌ϶�ĜɄɇŨcŨb^Ť_�_|ηŨdĆɅǌǘ�ƓŤ}�ГǰБИВb�ÚÛƚą�
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� h_k°hzb�tɟΌɰy�͑̑ÐÕ§ͻʴƈǵ³Õ®�˝^xɅǌ�ʂɅm�ƈǵ

Ʌ϶ƀ�ĊȓktLO?�Sa�OZ	� *()-��ȗʢ}ǽ^tIC �ȯƶzm�̚į�ͦ|u°uIC

�ȯƶ}Ⅱkx�t˯ƿ˨ĆÛĘy�Ʌǌβęy�ƍ̎}��t�°ϧΞĘy�Ʌǌǘ�

ǚƙ}��^n���Î©¶Ï�ƈǵ϶��̸ĜɄ}|ux^�Ş͉Ȋcz�hz�̈́Ȓ

kxtɅǌ�àĘyŋİ}Ϙ^ʴ̵�Ϳfx�Î©¶Ï�ƈǵ϶�ɹͼk°ÚyϓˮϨϮ
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Úˬŗ�Ûˬ}af��Î©¶Ï|ƈǵ϶uΜƠ̵cɅǌǢŊϛuɅǌǢŊϛ}af��

Î©¶Ï|ƈǵ϶�ȝǷ̵�Јǫǟ�ƈǵ϶�ϓˮϨϮzkxʴƶk°u�

�

WВ�ƂͱǒŉɅǌ�

� ɒΚǒŉɇy�tχİ˨}Ϛɧcν����Ŕ϶�Ēƭj�°Ʉ϶cǨc�БƀЙВuh

�Ʉ϶�tǎϹ}ŨbuxŇϊcȉ}|�tɘƞ +(húÚ}ρm�uƂͱǎŗ�ƥͱǒb

�ŉyŉͮɇŨ}Ǩc�h�Ʉ϶�tƂͱǒŉɅǌŗ�çŌχŐɅǌ�Π`xİǡkx^

�uɉǹ˻̐}��zth�Ʉ϶�ɾȓm�ƈǌ�Öχ³�¦�´�Ū�ƲǎǑʻǑŗ�

˅˼Ǒb�|�ƥͱǒ˅ǎ�ã˅ǎĉzj�xa�tp�ǵȓ�a�pЙyКØǦļzȯ

ƶj�x^�Б�@CVWgb>W�Sa�OZ	��)111ТɏćÔưωГ*(((ТɏćÔõГ*((-ТʳΰÔɏ

ćГ)11-Вu͑̑ÐÕ§ͻʴ³Õ®b�Ċȓk°΄̫ƈǵƀy�tɄ϶}�ʻǑ}ͱ���

�_|Įĭc�z�{ͱ��|^hzt�°Ʉ϶�Ňϊcɘƞ +(húÚ}ρm�hzb�t
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h�Ʉ϶�ʻǑʩ�Ƅ˹ʩy�|et˅˼ʩƐ̎ˏ�Ɛ̎϶�Ş͉ȊcЈ^z̈́`���

cthhy�ȓż}v^xŋİ|ȍƒc|^°�t˅ǎɄ϶zŰ�hz}m�u�

� ϰ÷Ʌǌ͂ŉχ�_ttɘ�Ő}İǡm�ƂͱǒŉɅǌ�t+(húÚ�Ňϊ�ȣvh�

ŉŨd�˅ǎɄ϶}ŐĘÛc��ƚą�Ý`xa�tɥͮɇŨ}ǯ��Ɏ˵|ηŨdĆɅ

ǌǘzkxΆƶj��u�°tƂͱǒŉɅǌ}ʟux�˅ǎɄ϶��|�nth�Ʉ϶�

ʪeϚɧm�Δ}�ŐĘĆÛ�ƚącΆ����u˅ǎɄ϶zp��Ϛɧm�Δ}ʟu°

ƈǵɅ϶ƀ�ƀМŗ�ƀН}̂muƂͱǒŉɅǌ}��˅ǎɄ϶�ϓˮϨϮ� /	/i(	.�>

yz�tϚɧΔ�p�� ,	0i(	-�> z˅ǎɄ϶�ōİ̋ǫyz�uЙv�ƈǵɅ϶ƀ�ą

̿cβȮkx^�hzb�th�ϓˮϨϮ�ς^�t˅ǎɄ϶cǵȓj�xb�ǃ|ez

�ЙŻ�Ʌǌʨł�̂kx^�Ş͉Ȋcz�u|atʴ̵ ((, öβ�˅ǎɄ϶�ϓˮϨϮ

�ʴ̵ ((.БƀЙВy 1	-i)	+�> zɘƞ�ė�̂m���tɽ~ОyР> yz�u�

� ƂͱǒŉɅǌ�ͮ̓χöβy�tɆɛ�ʨł�̂Ŷm�ĆǘcΆ���°uʴ̵ ()*p

y�˅ǎɄ϶��Ûą�ʌß϶zͱ���ǥƋ϶}t�°ʴ̵ ()+ y�tŉŨd�Ͳʁ�

ƞd^Δ�ΔǪ}^n��И> ̋ǫ�ŐŨd�Ćǘc˦ρm�БƀЙВuƀО}ʴ̵ ()*p

�ƈǵɅ϶ƀ�̂muΔǪ|{�ƍ̎j��m^˚Ɩ}a^xtʏЈ�ǂj^ηŨd�Ć

ǘcĒƭj�x^�hzb�tɼ�xɆk^ɐɛ�ƂͱǒŉɅǌ�ʨł}ă_ƈϲɅǌ�

Ş͉Ȋcz�u�

�

�
ƀМ� ƂͱǒŉɅǌ�ʂı�ƈǵɅ϶ƀБʴ̵ ((,В�

ʴ̵�ą̿�ƀЙŖˊu�

�
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�
ƀН� ƂͱǒŉɅǌ�ʂı�ƈǵɅ϶ƀБʴ̵ ((+В�

ʴ̵�ą̿�ƀЙŖˊu�

�

�
ƀО� ƂͱǒŉɅǌ�ʂı�ƈǵɅ϶ƀБʴ̵ ()*pВ�

ʴ̵�ą̿�ƀЙŖˊu�

�
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�

WWВ�çŌχŐɅǌ�

� çŌχŐɅǌ�tƂͱǒŉɅǌzŦɿ}ŉĜɄ�˅ǎɄ϶�ƚąjo�Ѐ͠|ŐĘÛc

��ηŨdĆɅǌǘzkxΆ����БƀЙВuçŌχŐɅǌ�İǡ̝ſöβ}af�˅ǎ

Ʉ϶�Ňϊ� *(h̋ǫyz�uġʸcŉͮ�ϥǷƀ}ĜɄϐƀ�ώ~°ƀЙ�ͱ�ztç

ŌχŐɅǌ�ĆÛĘБŐĘВɅǌβęy�tŮſ��ĜɄc̸e|uxa�tɅǌǘƏχ

�ƍ̎�ɅǌǘϹχ�ǚƙ}��ǼζcéȎj��up�°�tɅǌβę���ƈǵɅ϶

ƀy�tƷⅡ�ƈǵ϶�ϓˮϨϮ��ǂj^ė�̂mŞ͉ȊcЈ^u�°tɥͮɇŨ}ǯ

��çŌχŐɅǌy�tƀЙ�áƢöβ�ʴ̵ )(/ öβ}a^xtɅǌ�ŐĘ}a^xt

Őɥ}ɪİb�m��_}Йɣ�ŐͮĘĆÛ�ȁǂ|ǘcΆ����БƑÔõГ*()-Вuh

_k°hz�Υ�`xtƈǵɅ϶ƀ�Ċȓ}Ⅱkx�tİǏɅǌ�Ū�°ɅǌБǢВ�à

Ęyŋİ}Ϙ^ʴ̵�ͿƶkxƈǵɅ϶ƀ�Ċȓm��_}ŀ�°БƀЙВu�

� çŌχŐɅǌcİǏonÖɣ}řɀm�Ŋϛ}af�˅ǎɄ϶�ϓˮϨϮ�ɹͼk°ʴ

̵ )(/ �ƈǵɅ϶ƀ�ƀП}t�°p�ͮɇy˅ǎɄ϶�ʪeϚɧm�Δ�ΔǪ�ƈǵɅ

϶ƀ�ƀР}̂muͱ̎���°˅ǎɄ϶�ϓˮϨϮ� *)	(i)	(� >tϚɧΔ�p��

)(	/i(	)� > yz�tɚȏ|ς^cΆ���°uh_k°hzb�tçŌχŐɅǌ�Ƃͱ

ǒŉɅǌzŦɿ}t˅ǎɄ϶cǵȓj�xb�ǃ|ez�ЙŻ�Ʌǌʨłcȯƶj��u�

� ãɅǌb�ЙɣİǏm�ɅǌǢŊϛ}af�˅ǎɄ϶ŗ�p��Ϛɧm�Δ�ΔǪ�ƈ

ǵɅ϶ƀ�ƀ )( ŗ�ƀ )) }̂muãɅǌ�Ū�°Кɣ�Ʌǌ}��˅ǎɄ϶ŗ�ΔǪ�

ϓˮϨϮ�tp�q� *)	)i(	0�>t)(	+i(	*�> yz�tɅǌcřɀm�Ŋϛz��Ŧɿ

�ė�̂muk°cuxtçŌχŐɅǌ}��˅ǎɄ϶�ϓˮϨϮ�ţ *)�> zȯƶj�

�u�

� zh�ytçŌχŐɅǌ�ɥ̓χöβБƀЙ� J�)* �Ú�Μ˷ŒВ}�t˅ǎɄ϶��

Ûą�Ʉ϶}�nb}ŐĘÛc��ĆǘcΆ����uɏćÔõБ*((-ВtɦǐÔõБ*((-В

ŗ�ƱƲÔõБ*((0В}��zth�Ʉ϶�ʶʕǛ˅˼ʩƐ̎ˏb�||�tp�Ǧø�

 �6 Ǧøʴƶy )/� YOБYO �ŌǦļ�ͨmВtˌÏÅ¸±¬ÒªǦøʴƶy ),i,YO zƒŭ

j�x^�БKb�Sa�OZ	��*()+Вukbkth�Ćǘ�tϰ÷ǒ�ǥȓŹ˅}ă^Ɛ̎k°

ǑƔŗ�̫̟b�|�˅˼ʩƐ̎ˏŗ�ǘϖƐ̎ˏ�ŉϢyz�БČ`�tʳΰÔɏćГ

)11-Вtp�úļ}˦ρkx^°ɅǌǘcÖχƍ�ʋj�°��yz�uk°cuxth�

Ćǘ}v^x�ǥȓŹ˅Ǽ}ŚǾj�°͑̑ÐÕ§ͻʴƈǵ³Õ®�˝^°çŌχŐɅǌ

�ʨłȊ�ɹͼ}�τj|^zĵɅk°u�
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�
ƀП� çŌχŐɅǌ�ʂı�ƈǵɅ϶ƀБʴ̵ )(/В�

ʴ̵�ą̿�ƀЙŖˊu�

�

�
ƀР� çŌχŐɅǌ�ʂı�ƈǵɅ϶ƀБʴ̵ )(0В�

ʴ̵�ą̿�ƀЙŖˊu�

�
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�

ƀ )(� çŌχŐɅǌ�ʂı�ƈǵɅ϶ƀБʴ̵ )(+В�

ʴ̵�ą̿�ƀЙŖˊu�

�

�
ƀ ))� çŌχŐɅǌ�ʂı�ƈǵɅ϶ƀБʴ̵ )(-В�

ʴ̵�ą̿�ƀЙŖˊu�

�
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WWWВ�çŌχɅǌ�

� çŌχɅǌ�ГçŌχŐɅǌ�̧ ,((y-((�> ŉ}İǡm�БƀЙВuŦɅǌ}ʟux�t

ŝɛϰ÷˅ǎ�ŹįˏБČ`�tʳΰÔɏćГ)11-Вb�|�ǅɴƈǵ|{}ŐĘÛc�

�ǘcΆ�������tɆɛ�ʨł�̂m˿Ʒ|ƈǵͨ˖�Ά���|^uČ`�tç

ŌχɅǌɥ̓χy�ŦɅǌ�ʂɅm��_}ǨeʶʕǛ˅˼ʩƐ̎ˏ�Ɛ̎϶cǨc�ct

Ʌǌƚą�̂Ŷm�Ćǘ�Ά���|^Бƀ )*Вu�°tʴ̵ *(- öβy�İǡc˒^�

��çŌχɅǌ�ʂɅm��_}˖ʜǩb��ʏЈc )-y*(� > �ʌßˑ�ǥƋ϶cİǡ

m�ctp�}�Ʌǌƚą�̂Ŷm�Ćǘ�Ά���|^Бƀ )+Вuk°cuxtƈǵĵ

Ίŗ�ƈǵɅ϶ƀb��tΌɰ̝ſ}af�çŌχɅǌ�Ɇɛ�ʨł�Ά�ϯ^uÖɇt

ɦǐÔõБ*((,В�ŦɅǌʟ^yЉˢД� ÁÊ²½ÍБ!%4VС̧ /�+(( ǦļТˠ˞ÔɆ

íГ*((+В�ƚąjo�ɅǌϳϽ�ƒŭkxa�tʨłȊ}v^x˶˰cΆ����uh

�}v^x�tʴ̵ *() cçŌχɅǌ�ɥ̓χ}ą̿m�°�tƚąϐcǂjeƈǵɅ϶

b�ʶʕǛ˅˼ʩƐ̎ˏƐ̎϶Ú�n��ɹįm�hzcyd|bu°Ş͉Ȋ�Ʌǌcʶ

ʕǛ˅˼ʩƐ̎ˏƐ̎϶İǡƎ�yǯ�x^|^Ş͉Ȋt�°ʴ̵ *(- �ʌßˑ�ǥƋ϶

cɦǐÔõБ*((,Вcƒŭk°Ʌǌʨł��Ǽ}ǵȓj�°Ş͉Ȋ|{c̈́`���u�

�

�
ƀ )*� çŌχɅǌ�ɥǯϘχ�ʂı�ƈǵɅ϶ƀБʴ̵ *()В�

ʴ̵�ą̿�ƀЙŖˊu�

�
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�
ƀ )+� çŌχɅǌ�ʂı�ƈǵɅ϶ƀБʴ̵ *(-В�

ʴ̵�ą̿�ƀЙŖˊu�

�

WcВŌv˹Ʌǌ�

� Ōv˹Ʌǌ�tϰ÷ƈʺ�ŉϢ�Ϣ�ϰ÷Ʌǌ͂ŉχ�ɘ�ŉ}ą̿m�Ʌǌyz�u

ŦɅǌ}ʟux�Ѐ͠|ŐĘÛc��Ʌǌǘc˦ρkx^�БƀИŗ�ƀЙВctɖɆÞ

Ǽɛúϡ}̾�γkʨłk°hz�̂mƈǵƮ˨ːȃ�Ά���|bu°u°±ktЙOВ

yδ�°�_}tŦɅǌ}ʟuxɆɛ�ƈǵ϶Б˅˼ʩƐ̎ˏ�Ɛ̎϶�ʌß϶Вǵȓú

ϡ�ʨł�̂Ŷm�ȁǂ|ĆǘcΆ���°u�

� ʴ̵ +(. öβy�ŉ}ʩÛm�Δ�šǓĘ}ŉ}Оh̋ǫ�Ĝe˒ǂ|ǥƋ϶c˦ρk

x^�ctŌv˹Ʌǌcιοm�öβyth�ǥƋ϶}ŐĘÛc��ЈǫǟcΆ���t

p�ϓˮϨϮ�t-	)i(	)�> zͱ̎����Бƀ ),Вu�°tŌv˹Ʌǌcʴ̵ +(. öβ

yɥ}ŨbuxЙɣ}İǏm�_ttŉ´ÐÕª�ǯϘχöβ�ʴ̵ ,() }a^xtʶʕ

Ǜ˅˼ʩƐ̎ˏ�Ɛ̎϶zͱ���ŉ}ОyПh̋ǫĜɄm�ǥƋ϶}ϓˮϨϮc

.	-i(	-�> �ŐĘÛc��ĆǘcΆ���°Бƀ )-ВuÚδk°�_}h�Ćǘ}v^x

ʳΰÔɏćБ)11-В�ȯƶɅǌzkxƀ̂kx^�uÖɇtɦǐÔõБ*((-Вy�th�

ĆǘБöβВ�ʶʕǛ˅˼ʩƐ̎϶БŐĘВzĆƈȖˑƈr϶БŉĘВz�ƖˢzΆƶk

x^�ukbk|c�tƀ )- }̂m�_}Ćǘ�àĘyƈǵ϶�Ňϊ}ƞǟc|^hzb

�tĆǘ�Ö̲d�ƈǵ϶cɅǌƚą�śfx˛l°ηŨdĆɅǌǘ�Ş͉Ȋcz�z̈́

`���u�

�
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�
ƀ ),� Ōv˹ɅǌБŐ´ÐÕªВ�ʂı�ƈǵɅ϶ƀБʴ̵ +(.В�

ʴ̵�ą̿�ƀЙŗ�ƀКŖˊu�

�

�
ƀ )-� Ōv˹ɅǌБŉ´ÐÕªВŉɥǯϘχ}af�ƈǵɅ϶ƀБʴ̵ ,()В�

ʴ̵�ą̿�ƀЙŗ�ƀКŖˊu�

�
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КВÂÕÎÒ£Όɰ�

OВ�Όɰƈˈ�υƶ�

� ɒΚǒŉɅǌŗ�çŌχɅǌʟ^}Ǩeİǡkt�°àɅǌ�ͬȽ�ʨł�;ϗkx^

�ǎƈɄ϶�ɾȓǌ�Ɏ�b}ktp�ǵȓǦø�ȜȲm�hz�˭˨zkxtŦɄ϶�

ƚąjo�Ʌǌ�àĘ�ÂÕÎÒ£Όɰ�ƿΕzk°uòŻ�ΌɰƿΕƈƎ�ƂɚɨϏ}

ą̿kxa�tΌɰΙʄɡ�ȴĢm�πΤǝêz^u°ƞͲʁ|ƈǵ�ȸƚ�ă_ǝê�

ͦ_hz�yd|^up�°�tΌɰ�ɉƭ�ɨπʟ^yƷɈm�hzzktϰ÷̇ƮȪ

Ļ¿Ñ©�¢´БČ`�ГAOYORO�Sa�OZ	��*((-Тá˞Г*()+В�°�}Ⱦƈj�°ɨπ�

̭ˈöβ�çŌχŐɅǌ}Όɰƈˈ�υƶk°Бƀ ).ВuΌɰƈˈ�tʴ̵ )(/ �ƈǵɅ

϶ʟ^}βȮkx^�БƀЙВu 
�

�

ƀ ).� ÂÕÎÒ£Όɰƈˈą̿ƀ�

͈Ǽ�ϥǷƀ�ƂƄƈ˘ϣƏˬƈƀȍƒȽėʀЈÈ³ÏБМ> Ç±¨ËВb�Ċȓu�

�
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PВ�êļʹĚ�

� Όɰƈˈ�tɨπĢŜb�̧МY> }ʳuxƞχİcɝ͏ͩ�ɨπ�̭ˈχ}ą̿kx^

�Бƀ ).Вuh�ɨπ�Ϙɛ}ʳ�ċ˝j�x^|^ˑʠyzu°°�tģ̝ſ}a^x

͚ɜ�Ƅ˺}Ͱ��xa�tp���y�ÂÕÎÒ£Ιʄɡ�ȴĢįcϯk^ˑʠyzu

°uh�°�tϜđʄϜ}Ş�Ǿ°Ǽ}tνĢΤ�ώʄyȾĚБȾƈtÛ͚ÿȬ̖Вk

°u�

� |atÚδk°�_}Όɰƈˈ�ƂɚɨϏ}ą̿kx^�up�°�tΌɰϚƧ}Ⅱk

xtĢɨǈÔƂɚɨϏċ˝ŞÔɨπķ˝ŞБϘǗɷɨ̛˘̀ВtĒƲɨĨĊɺŞБϘ

Ǘ˲ǕŔȦ͎ǆВ|{�Ȇͯ|Ş�Ǿxb�ƷɈk°u�

�

QВ�ȪĻƈˈ�Ϳƶ�

� ÂÕÎÒ£�tçŌχɅǌ�Ʌǌǘ�ŉĘБ˯ƿ˨ϧΞĘВyИƬБȪĻʱǫ )(� >Вt

ŐĘБ˯ƿ˨ʘϡĘВyИƬБȪĻʱǫ *(�>В�ͻЙƬ�ȪĻm�hzzk°Бƀ ).Вu

ȪĻƈˈ�tƂɚɨϏĨ}ą̿kx^�°�tɜ�ÿȬ�ͦ�ntɜzɜ�ϛ}Ϳƶk°u�

�

RВ�˖ƓʄɡȴĢ�

� ʄɡȴĢ�t́˹Ŕˠ�ɨπΞˈb�ɨπ̭ˈ�y�´Í±¢ȴĢtɨπb�ÂÕÎÒ

£ƈˈ�y�¢ÑÕÍÕξȴΦ}��ȴĢ�ͦ|u°uɨπb�ÂÕÎÒ£ȪĻƈˈ�y

� 0(� > ̋ǫ�Ϯczu°ct¢ÑÕÍÕȴĢ�Ⅱ�|��e͚ɜ}Ƿϸc|^ÏÕ´

�Ϳƶ�ȅcf°u�

�

SВ�ȪĻƈˈ�Ǭʀʴƶ�

� ÂÕÎÒ£�ȪĻk°Йƈˈ�^n��̑cϚfx^|^ɷɨá}ą̿kxa�t:AFF

�ēŢ�ȩȨm�hzcžϯyz�up�°�t�n̑�Ϛf°ɨπ̭ˈ�̑dƈ}a^

x :AFF ʴϐБIEF%:CFВ}��Əʹˈ�Ϳftphb�´Õ®Ïª²Õ¨ÌÒ�˝^xǊ

ϚktÂÕÎÒ£ƬŜ�Ǭʀ�ͻʴk°БͨИВu�

�

ͨИ� ÂÕÎÒ£ȪĻƈˈ�Ǭʀ�

kJ  
o�jxr`q�r`q=I�  suT  

ii�  
X Y Fu  ^s  

GS-UZNL-1 -25008.287 73934.095 32˚46'19.18'' 130˚17'21.05'' 828.91 

GS-UZNL-2 -24990.482 73931.719 32˚46'19.76'' 130˚17'20.96'' 832.78 

�

TВ�ÂÕÎÒ£¥��ƈΛ�

� ¥��ƈΛ�tͨǌχ�ͨƄt͊ɸΛ¨Ï´ŗ�͖ͭ˅ǎˆΛƄ�ϤdtɄϘ˹�ɂɓ

c˭̒v³�¦�´Λ�îͶyͶ́�ãĉzm�˅ǎ˼ǉˏyz�u¥��Ī˳�ƀ )/ ŗ

�ƀ )0 }tɮˑƀ�ƀ )1 }̂muģĉ˨}ϕ͖�Ŭktχİ˨}ˆ͖�ǑƔcΆ���

�uǑƔ�á}�Ö̲d�͖Όcϕ͖b�ˆ͖}ƚňm����z�uǑƔ�ϛ�tϕ͖

�Ŭm�̡̠˺cƍ��uɅǌ�˯ƿ˨ʘϡĘ}z°� :F%HMA"%) ¥�y�tʱǫ *	).�>
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öβ�y�ͨƄ�¨Ï´cİǡm�ctp�úʱy�¥�ǺúÚ�́�Ū�˺́yɾȓj

��uÖɇtɅǌ�˯ƿ˨ϧΞĘ� :F%HMA"%* ¥�y�tʱǫ (	0*� > úʱy˺́cİǡ

ktͨƄŗ�͊ɸΛ¨Ï´� :F%HMA"%) ¥�}ʏ�xͣ^u:F%HMA"%) ¥�t:F%HMA"%* ¥

�z�}˅ǎ˼ǉˏá}�tǌ˘϶|{�Ɛ̎ɾλ�ЃňǢ�ƭƆt�°Ѐ͠|Ǒ˯�͖

Ό�ƚň�Ά���nt˺́ǌ�̫İm�hz�yd|bu°u�°t˅ǎ˼ǉˏá}�

ɜˍ|{�ǦøʴƶɃ�Ά���|bu°u�

�
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�

ƀ )/� :F%HMA"%) ¥��Ī˳БʱǫЗy*(>В�
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�

ƀ )0� :F%HMA"%* ¥��Ī˳БʱǫЗy)(>В�

�
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�

ƀ )1� :F%HMA"%) ¥�БǞВŗ� :F%HMA"%* ¥�БšВ�ɮˑƀ�

�
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ЛВ�Ƀİɧ�

� ȬŚj�°ÂÕÎÒ£¥�ͨǌöβ}ͱ���ɚʄΛƐ̎ˏŗ�͖ͭ˅ǎˆΛƄ�Ǧø

�ȯƶm�°�  �6 Ǧøʴƶŗ�˅ǎˆİɧ�t�°ǎƈɄ϶�ɾȓm�˅ǎ˼ǉǑ}v

^x�Ůΰ�ʻǑÔ˅˼ʩƐ̎ˏz�ƿʏ�ͦ_hz�˭˨zkxǑƔɃ�ģǑňƮ̮

ȓİɧ�ƷɈk°u�

�

OВ� �6 Ǧøʴƶ̰ɩ�

� ¥� :F%HMA"%) z :F%HMA"%* �ͨǌχİ}İǡm�ɚʄΛƐ̎ˏ�Ǧø�ȯƶm�°�

}¥� :F%HMA"%) yКɃt¥� :F%HMA"%* yИɃ�ȬŚkt4#F �6 Ǧøʴƶ�ͦ|u

°uʴƶ�БɲВƈ˗̇Ʈ˻̐ȕ�ιkx 5SaO�4?OZfaWQ�EORW@QO_P@?�7OaW?U�"OP@_Oa@_f

Б̞Ƃ½ÑÎ¯ǜВ}ĎϾk°uʴƶɃ�Öʹŗ�ʴƶ̰ɩ�ͨЙ}̂mu�

�  �6 Ǧøʴƶ�̰ɩt¥� :F%HMA"%) y�ʱǫ (	*)�>Б6HMA"%)%)Вy -1(i+(�f5CБŦ

ąĉİĶͪʈǼ�  �6 ǦøtúÛŦlВtʱǫ )	/*�>Б6HMA"%)%*Вy 0�,+(i-(�f5Ctʱǫ

)	10�>Б6HMA"%)%+Вy **(i+(�f5C �ǦøėcǾ��tɃ�ȬŚʱǫ}ƿkxǦø}Ѐ

͠|ηΨcΆ���°uǼδm�˅ǎˆİɧ�̰ɩtɃ 6HMA"%)%* �ȬŚʱǫ���Ú

ą�ʱǫ )	-� > �Ƀ} !%4V cʲƆm�Ş͉Ȋcz�hzb�tɃ 6HMA"%)%* cƈǌ

�Ǧø�ͨkx^�z̈́`���uÖɇtɃ 6HMA"%)%+ �Ǧø�Ƀ 6HMA"%)%* ��|

�ntƈͨβę�Ƀ 6HMA"%)%) ���Ɇk^Ǧøė�̂mhzb�tɃ 6HMA"%)%+ �

ɴ�ʲĢ̖}��ƷⅡ���Ɇk^Ǧø�̂kx^�Ş͉ȊcЈ^u¥� :F%HMA"%* y�

ƈͨβę�ʱǫ (	*/�>Б6HMA"%*%)Вy -0(i+(f5C �ǦøėcǾ��°u�

�

ͨЙ� ÂÕÎÒ£¥�b�ȬŚk°Ƀ� 4#F �6 Ǧøʴƶ̰ɩ�

��  
��  ����  �����  ��  

�m  
��  
���  

d13C 
�‰  

Conventional 
14C �  

�yBP, ±1s 2 

����  
��
�–��

�  
�cal BP!
95.4% 3 

CUZNL-

1-1 
GS-UZNL-1 Beta-554814 0.21 ���  

	�� 1 -21.84 590 ± 30 652–537 

CUZNL-

1-2 
GS-UZNL-1 Beta-554815 1.72 ���  

	�� 1 -16.57 8,430 ± 50 9,523–9,421 

CUZNL-

1-3 
GS-UZNL-1 Beta-554816 1.98 ���  

	�� 1 -22.74 220 ± 30 201–Post 

CUZNL-

1-4 
GS-UZNL-2 Beta-554817 0.27 ���  

	�� 1 -22.18 580 ± 30 650–532 

��R;MyZ �

 �Gc]I ���	
 S-Ag$B �

��xS|a6<198 ���3���652�.��80��������-Ag$�xS|a*I|ayt($' �59�3��

�.01�0��09��3 �������-g!B �

�

PВ�˅ǎˆİɧ�

� ¥� :F%HMA"%) �īˆͶ́Ǒŗ�˅ǎ́īˆǑ�Ͱuxͨǌöβ}İǡm�͖ͭ˅ǎˆ
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ΛƄ�ƿΕzkxtʱǫ (	.� >y)	.� > }a^x )(� Q> ϛϨyɃ�ȬŚkt˅ǎˆİɧ

�ƷɈk°u�°t¥� :F%HMA"%) �ʱǫ (	)�> öβy�А͖ͭɚʄΛƐ̎ˏá}Ά��

�°ɵ͖�Žƫˑ¨Ï´}v^x�t˅ǎˆİɧ�ͦ|u°u˅ǎˆİɧ�ɲǰā̃ŝˁ

ƈΛ}ĎϾk°uİɧ̰ɩ�ͨКŗ�ͨЛ}̂mu�

� İɧ�̰ɩtţɃz�˅ǎ¡Íª�Ūɚϐ�ǃ|^���tɃ GHMA"%)%)tGHMA"%

)%* ŗ� GHMA"%)%,yGHMA"%)%. y�º¾Ï��ÕÏ®�¿Б5d ®�¿В�˅ǎ¡Íªcɹ

įj�t�°Ƀ GHMA"%)%)yGHMA"%)%. }�Ʉɇέ˹БBAeВŗ�̴͖ɒιͶϙ˹Б:V@В

�Ū�uh_k°˅ǎ¡Íª�ǵȑŗ�ώϔˏ̮ȓ|��}˅ǎ¡ÍªtɄɇέ˹�ǇȞ

˕b�tɃ GHMA"%)%)yGHMA"%)%. }� !%4V cʲƆkx^�Ş͉ȊcЈ^u�°tɃ

GHMA"%)%)) áb�ɹįj�°˅ǎ¡ÍªzɄɇέ˹�ǇȞ˕b�th�ǌʹy� !%4V c

ʲƆkx^�Ş͉Ȋcz�u|atòŻİɧk°Ƀb��Ʃ͕ G? ²½ÍБ4GС̧КØǦ

ļТF>WaV�Sa�OZ	��*()+В�ɹįj�|bu°u�

�

ͨК� ÂÕÎÒ£¥�b�ȬŚk°Ƀ�˅ǎˆİɧ̰ɩ�

uC8 
B7#�

8 
eGS-f 

h
> 
em
f 

M<"-$�?@Q 
9H_ Y`l ^`l 

=N M<=

N W 
Bw Pm O Fl •Qu Opx Cpx Gho Ba- 

Ho Bi Oth Opq 

TUZNL-1-1 UZNL-1 0.1 1 0 0 50 1 0 9 6 0 0 2 231 0 300 

TUZNL-1-2 UZNL-1 0.6 1 0 0 238 2 1 6 15 0 0 17 0 20 300 

TUZNL-1-3 UZNL-1 0.7 0 0 1 221 2 0 2 22 0 32 5 0 15 300 

TUZNL-1-4 UZNL-1 0.8 2 0 1 211 4 0 3 15 18 25 7 0 14 300 

TUZNL-1-5 UZNL-1 0.9 1 1 1 177 5 0 8 8 1 21 6 0 71 300 

TUZNL-1-6 UZNL-1 1.0 5 0 5 220 6 1 3 7 5 11 2 0 35 300 

TUZNL-1-7 UZNL-1 1.1 0 0 2 156 6 0 6 2 1 1 4 0 122 300 

TUZNL-1-8 UZNL-1 1.2 0 0 0 244 2 1 3 3 1 17 2 0 27 300 

TUZNL-1-9 UZNL-1 1.3 0 0 0 169 4 0 3 4 3 50 4 60 3 300 

TUZNL-1-10 UZNL-1 1.4 0 0 0 198 1 0 6 6 6 31 5 47 0 300 

TUZNL-1-11 UZNL-1 1.5 0 0 1 145 2 0 4 14 3 56 5 70 0 300 

TUZNL-1-12 UZNL-1 1.6 0 0 0 190 4 0 7 10 10 25 7 47 0 300 

��i'G.� 1.B�Hh0i(,$B�Hh�iPQJB�H�

	�0�4iao0oU�

�2�iaEwoh�2�i6awoh
�1ipqG\Vboh���1i]5Vboh��idcIh�23iOxF`l�

� �
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�

ͨЛ� ÂÕÎÒ£¥�b�ȬŚk°Ƀ�˅ǎˆİɧ̰ɩБ̲dВ�

uC8 M<"-$�;Am aEwo�;Am Vbo� 
;Am 

CF-8 

TUZNL-1-1 1.495�1.501 (6/30), 1.508�1.515 (24/30) 1.700�1.705 (6/35), 1.705�1.717 (29/35) 1.673�1.693 K-Ahi: 

TUZNL-1-2 1.494�1.502 (18/30), 1.509�1.516 (12/30)  1.700�1.705 (7/35), 1.706�1.713 (28/35)  K-Ahi: 

TUZNL-1-3 1.496�1.501 (17/30), 1.511�1.514 (13/30)  1.703�1.705 (2/35),  1.705�1.714 (33/35)  K-Ahi: 

TUZNL-1-4 1.494�1.503 (18/30), 1.510�1.515 (12/30)  1.704�1.705 (1/34), 1.705�1.715 (34/35)  K-Ahi: 

TUZNL-1-5 1.509�1.517 (30/30) 1.706�1.713 (35/35)  K-Ahi: 

TUZNL-1-6 1.510�1.520 (28/29) (1.5019�)  1.702�1.705 (4/35), 1.705�1.714 (31/35)  K-Ahi:?����
�	��� 

TUZNL-1-7 1.495�1.502 (29/31), 1.505�1.511 (2/31) 1.692�1.702 (21/35), 1.708�1.716 (14/35)   

TUZNL-1-8  1.700�1.704 (6/35), 1.708�1.715 (29/35)   

TUZNL-1-9  1.691�1.699 (22/35), 1.702�1.706 (6/35), 1.710�1.714 (7/35)   

TUZNL-1-10  1.691�1.704 (26/35), 1.709�1.714 (9/35)   

TUZNL-1-11 1.494�1.502 (25/30), 1.510�1.514 (5/30) 1.691�1.702 (17/35), 1.709�1.718 (18/35)  /1!.CF-gK-Ahi: 

TUZNL-1-12  1.691�1.701 (16/35), 1.707�1.71 8(19/35)   

�

QВ�ģǑňƮ̮ȓİɧ�

� ¥� :F%HMA"%) ŗ� :F%HMA"%* }İǡm�īˆͶ́Ǒŗ�˅ǎ́īˆǑázŮΰ�ʻ

ǑÔ˅˼ʩz�ƿʏ�ͦ_hz�˭˨zkxt¥� :F%HMA"%) b�КɃt¥� :F%HMA"%

* b�КɃ�ͻНɃ�ǑƔ�ȬŚktͥġ K ̵İɧ}��ģǑňƮ̮ȓ�ʔ�°u|

atİɧ}Ⅱkx�tƏɟ˨}Ѐ͠|ϋň�śfx^|^ˆ͖χİ�ƿΕzk°Бƀ *(Вu

°±ktɃ JHMA%)%+ }v^x�tˆ͖�Ƀ JHMA%)%* zÖ̲d�ǑƔ�ϋňχİyz

�hzb�tϋň�̋ǫcňƮ̮ȓ}Ý`�Ƿϸ�ɹͼm�°�}ϕ͖χİ}v^xİɧ

�ͦ|u°u|atƀ *( }̂m�_}t¥�}ͱ���īˆͶ́Ǒŗ�˅ǎ́īˆǑ�Ϙ

Ǻcɘƞ )�Q> �ÚŻ�ɄϘ˹|{ƞd|ɂɓyːȃöf���up�°�tİɧ̰ɩ}a

f�ɂɓϔˏ�Ƿϸ�̈́ȒkxtţɃ}v^x ,(�U úÚ�ȁ̟˼ktİɧ�ͦ|u°u

İɧ�»Î¹Ô¦ÕÓ��ɲǰā̃}ĎϾk°uģǑňƮ̮ȓ�İɧɃÖʹ�ͨМ}t

İɧ̰ɩ�ͨН}p�q�̂mu�

� İɧ�̰ɩtНv�Ƀ�^n��ϵǣ}Ą°ňƮ̮ȓ�̂kx^�hzcɎ�b}|

u°uÖ̲d�ǑƔ�_ttϋň�śfxϕ͖�Ŭm�Ƀ JHMA%)%+ zˆ͖�Ƀ JHMA%

)%* y�̰ɩ}ƞd|ς^�Ά���|^u�°tFWB�da�c .*	.(y.+	/+tAO�B�!�Bda�c

-	/,y.	(* yz�th��� G4FБG@aOZ�4ZYOZW%FWZWQOВƀ}¿Ñ±´m�zt^n��

³�¦�´yz�hzcĵɎk°Бƀ *)ВuǑ˯}Ŀ`xth_k°ňƮ̮ȓ�ЂĄȊb

�tɅǌ�ŐĘ�¥� :F%HMA"%) zŉĘ�¥� :F%HMA"%* }ͱ���īˆͶ́Ǒŗ�˅ǎ

́īˆǑ�tɟΛ˨}�ŦÖ�˅ǎʨł}ă^ǵȓj�°��zĵɅj��u�

�

� �
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�

ƀ *(� ģǑňƮ̮ȓİɧɃĪ˳�

�

ͨМ� ÂÕÎÒ£¥�b�ȬŚk°ģǑňƮ̮ȓİɧɃÖʹ�

yZJ  YeO.J  bT�m�  }#�g�  

WUZN-1-1 GS-UZNL-1 17.10 244 

WUZN-1-2 GS-UZNL-1 18.45 90 

WUZN-1-3 GS-UZNL-1 18.75 68 

WUZN-2-1 GS-UZNL-2 1.95 150 

WUZN-2-2 GS-UZNL-2 4.15 48 

WUZN-2-3 GS-UZNL-2 6.75 80 

�

� �
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ͨН� ÂÕÎÒ£¥�b�ȬŚk°ǑƔɃ�ģǑňƮ̮ȓİɧ̰ɩ�

yZJ  WUZN-1-1 WUZN-1-2 WUZN-1-3 WUZN-2-1 WUZN-2-2 WUZN-2-3 
B

n
E

l
r

t
�

{
~

%
�

 
SiO2 63.65 63.55 63.73 62.69 62.60 62.63 

TiO2 0.59 0.62 0.62 0.66 0.70 0.64 

Al2O3 15.83 15.22 15.55 15.84 15.82 15.89 

T-Fe2O3* 4.38 4.54 4.71 4.84 5.06 4.72 

MnO 0.09 0.09 0.10 0.10 0.10 0.10 

MgO 2.35 2.41 2.53 2.73 2.82 2.57 

CaO 4.92 4.67 4.86 5.05 4.89 4.96 

Na2O 3.61 3.52 3.52 3.56 3.46 3.58 

K2O 2.36 2.50 2.40 2.28 2.28 2.30 

P2O5 0.17 0.17 0.17 0.18 0.18 0.17 

Total 97.95 97.29 98.19 97.93 97.91 97.56 

�ģϒ�9S�B�}ȱ̚k°ėu�

�

�

ƀ*)� ÂÕÎÒ£¥�b�ȬŚk°ǑƔɃ�G4FБG@aOZ�4ZYOZW%FWZWQOВƀ�

ƀá�Ɩˢ̵�"S�#OWa_S� *((*�}Əweuƀá�ΜâcģǑňƮ̮ȓİɧ̰ɩ�¿Ñ±

´k°��u�

�

� ϰ÷˅ǎy�th��y}øͨ˨|ʻǑ�˅˼ʩƐ̎ˏ}v^xģǑňƮ̮ȓİɧcƷ

Ɉj�x^�БʳΰÔɏćГ)11-Вup�ňƮ̮ȓzɟΌɰ}af�İɧ̰ɩ�ʏΫm�zt

ɟΌɰyǾ��°ǑƔ�̮ȓ�tΌɰƈˈŐɇ�ƥͱǒ˅ǎã˅ǎĉ�p�БʳΰÔɏćГ

)11- �ͨИ� A@	НТƀЙ� J�.ВzЂĄkx^�uƥͱǒ˅ǎã˅ǎĉ}v^x�tɏ

ćÔõБ)11,Г)11-В}�� !%4_ Ǧøėctǎ̺ÔõБ*((,В}��ˌÏÅ¸±¬ÒªǦ

0

2

4

6

8

10

12

14

16

36 41 46 51 56 61 66 71 76

Pirco-
basalt

Basaltic
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Phonolite
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Phonotephrite
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Trachy-
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Trachy-
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Rhyolite
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SiO2 (wt %)

Na2O+K2O (wt %)
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øėctp�q�ƒŭj�x^�up�}��ztƀЙ}źͶ¼Ò¢yͨ̂k°ƈˈ ,*..

zƈˈ ,*/* y� !%4_ Ǧøė�t*-i)(�YO z *0i*�YO �̂muÖɇtɒΚǒŮΰyƜȽ

�ˌÏÅ¸±¬ÒªǦøʴƶ�ƷɈk°ǎ̺ÔõБ*((,В�tƥͱǒ˅ǎã˅ǎĉcŉχ

�ƂͱǒʻǑzŐχ�ƥͱǒʻǑ}ŊĶj�tàͅ�ϔˏ̮ȓ}�Ѐ͠|ς^cz�hz

�ƒŭkx^�uˌÏÅ¸±¬ÒªǦøė�tƀЙá}Μ¯�Êŷk°ƂͱǒʻǑy

*-i,�YOБĿώǥƊГúÛŦlВtϴ¯�Êŷk°ƥͱǒʻǑy )-i*�YO zàͅ}�ɚ

ȏ|ς^cΆ����uƥͱǎ˅ǎã˅ǎĉ� !%4_ Ǧøė�_ttƈˈ ,*.. � *-i)(�YO

�Έǟ�̝ſy�tƂͱǒʻǑzƥͱǒʻǑ�ˌÏÅ¸±¬ÒªǦø̝ſĨ}ř��ct

ƈˈ ,*/* y� *0i*�YO �tƥͱǒʻǑ�Ǧø̝ſzώ|�Ť�ntɚȏ}ŝ^uɟΌɰ

yǾ��°ǑƔ�ňƮ̮ȓb�tÂÕÎÒ£ƈˈ�īˆͶ́Ǒŗ�˅ǎ́īˆǑ�tƥͱ

ǒ˅ǎã˅ǎĉ}ƿʏj�t�°tòŻ�ÂÕÎÒ£Όɰƈˈcǎ̺ÔõБ*((,В}��

ƂͱǒʻǑ�İǡ̝ſ}Ū���hzb�tp�Ɛ̎Ǧø�tƂͱǒʻǑ�ˌÏÅ¸±¬

ÒªǦøė}βȮkx^�zȯƶj��u�

� k°cuxtúÛ�ÂÕÎÒ£ΌɰƈˈŮΰ�˅ǎɄ϶�ϓˮϨϮb�ȯƶj��ÚÛ

ƚąϐ}Əweƚąκǫ�ͱ̎��}Ⅱkx�tīˆͶ́Ǒb�ɾȓj��˅ǎɄ϶�ǵ

ȓǦøzkxǎ̺ÔõБ*((,В}��ƂͱǒʻǑ�ˌÏÅ¸±¬ÒªǦøėБ*-i,�YOВ

�ǥƊėyz�̧ *-�YO �Ȭ˝m�u�

�

ЛВƚąκǫ�ͱ̎���

� ЙВyδ�°�_}tϰ÷Ʌǌ͂ŉχ�ɾȓm�Ʌǌ�_ttƂͱǒŉɅǌŗ�çŌχ

ŐɅǌ}v^x�ţ *-�YO }ǵȓj�°zȯƶk°˅ǎɄ϶}ǃ|ez�ЙŻ�ʨł�

̂m̪̎ƚącΆ���°uÖɇtçŌχɅǌy�ʶʕǛ˅˼ʩƐ̎ˏƐ̎Ǽ�ʨł�̂

mɎ˵|ƈǵͨ˖�Ά���|bu°u�°tŌv˹Ʌǌ}v^x�tɆɛ�ʨł�Ş͉

Ȋ�̂Ŷm�ĆǘcΌɰƈƎĨy�КƈˈyΆ���°ctɖɆÞǼɛúϡ�ͬȽŻ�ʨ

ł�̂mƈǵͨ˖�Ά���|bu°uk°cuxtúÛy�ƈǵ϶Б˅ǎɄ϶В}ͬȽ

Ż�ƚąc;ϗkx^�ƂͱǒŉɅǌŗ�çŌχŐɅǌ}v^xţ *-�YO úϡ�ǥƊƚ

ąκǫ�ɹͼm�u�

� my}δ�°�_}tƈǵɅ϶ƀb�ͱ̎����Ʌǌƚą}Ϝm�ȍƒ�tƈǵ϶�

ϓˮϨϮzǘЈyz�tp���Ʌǌ϶�ĜɄcϓˮz�^�ƈǵ϶cʑǥ�ƓŤ�Ϥ^

xtƷⅡ�Ʌǌƚą�ÚÛȓİz�Ö͍k|^uηŨdɅǌǘ�ƓŤtòŻ�Όɰyͻʴ

�ƿΕzk°ƈǵ϶�ϓˮϨϮ�tƈǵ϶�Ňϊcƞde|��{ÚÛƚą���ƞde

|�uƈǵɅ϶ƀb�̚įj�°ƂͱǒŉɅǌ�İǡ̝ſŗ�çŌχŐɅǌ�İǡ̝ſ}

af�˅ǎɄ϶�Ňϊ�tp�q�̧ +(hţ *(hyz�uh��_}ƈǵ϶�Ňϊcȉ

|ƓŤtɉǹΌɰ̰ɩ}Əw^xɅǌ϶�ĜɄ� /(y0( ǫzȉĜɄ�ûƶk°ƓŤy�t

ϓˮϨϮzÚÛƚą�ǟ�ˉͳyd|^uphytÚÛƚą�ͱ̎��}Ⅱkx�tǰБИВ

�˝^xƈǵ϶�ϓˮϨϮb�ÚÛƚą�ƚȱk°uǰБИВ}ʴ̵ ((, }af�Ƃͱǒ

ŉɅǌ}��˅ǎɄ϶�ϓˮϨϮБ/	/i(	.�>ВtmБ+(hВŗ�nБ/(y0(hВ�Ý`�

ztÚÛƚą�t-	1y/	-�> }ƚȱj��uŦɿ}tǰБИВ}ʴ̵ )(/ }af�çŌχ

ŐɅǌ}��˅ǎɄ϶�ϓˮϨϮБ*)	(i)	(� >ВtmБ*(hВŗ�nБ/(y0(hВ�Ý`
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