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SÈº�}Ë� m� SÈ°�mºSË� �Ëãº�Ò�� °ã�ÎÒãÈ� �ÒÓ�Ò}È�º�
Sºä���ÒÁÁ�ÏÒÒ�¹ÈSºm��liv��ËSËÏ�¹ºãÒÒäÒ�Ó��
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Ëä��È}º®�°²Ëä©��Ë°�ÒSºmÈÓÒ«��m
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äÒ���¹SË�ãÈ�ÈËäÈ«�°²ËäÈ��Ë°�ÒSº�
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SÈ�ºSÈ�°ã��È®Ó©²��Ò°Ëã��iÈÎË�Ë°�
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°�Ò��m�°�S�}��SÈ²�ÓÈÓº�Ë²Óºãº�ÒÒ���ºª�ºä��SËÏ�ã
�È�©�
°ÁºSä�ãÒSºmÈÓÓ©Ë� m� SÈä}È²� ÓÈ°�º«�Ë�º� ¹SºË}�È�� ¹º�
Ïmºã«��� �È}ÎË� SÈ°	ÒSÒ�
� SÈä}Ò� °��Ë°�m���Ò²�¹SË��
°�ÈmãËÓÒ®�º��ÒÁÁ�ÏÒºÓÓ©²�«mãËÓÒ«²�m�°SË�È²�°�°��Ë°��
mËÓÓº�ÓËãÒÓË®Ó©äÒ�°mº®°�mÈäÒ�

3ÅÍÒÃÅÍÎÄÈÔSÀÊÖÈÎÍÍÀß�ÊSÈÑÒÀËËÎÎÏÒÈÊÀ�
ÌÍÎÃÎÑËÎÉÍÛÕ�ÃÅÒÅSÎÑÒSÓÊÒÓS�
È ÑÂÅSÕSÅØÅÒÎÊ

sºäËS�¹SºË}�È�������������

�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

3ÈÏmÒ�©�º�ÒË�}È�Ë°�mËÓÓ©Ë�¹º�²º�©�}�ÈÓÈãÒÏ��º°º�
ËÓÓº°�Ë®�SÈ°¹Sº°�SÈÓËÓÒ«�mºãÓºmº�º�¹ºã«�m�°mËS²SË�
	Ë�}È²��v3��SÈÏãÒ�Ó©²�äº�ËãË®���SºmË�ËÓÈ�}ãÈ°°ÒÁÒ�
}È�Ò«�¹ÈSÈäË�Sºm��º¹Ò°©mÈ��Ò²��ÒÓÈäÒ�Ë°}ºË�SÈ°°Ë«�
ÓÒË�m�v3��ÓÈ��mÓË	ÓÒË��Ò��mÓ��SËÓÓÒË��� �{Ó��SËÓÓÒË�
¹ÈSÈäË�S©�º¹Ò°©mÈ���°¹Ë�ÒÁÒ�Ë°}ÒË�º°ºËÓÓº°�Ò�}ºÓ�
}SË�Óº®�äº�ËãÒ�v3��È��mÓË	ÓÒË��¹ÈSÈäË�S©�º�mË�È���ÏÈ
º�ÒË�°�S�}��SÓ©Ë�²ÈSÈ}�ËSÒ°�Ò}Ò�v3�Û�Èä¹ãÒ�����Ò
¹ËSÒº���iã«�°�S�}��S�°�¹ËSËäËÓÓ©ä��SÈ�ÒËÓ�ºä��ËÁºS�
äÈ�ÒÒ�¹ºã��ËÓ��º°�È�º�Ó©®�}SÒ�ËSÒ®���ãºmº�º�¹ºãºÎË�
ÓÒ«�ºãÈ°�Ò�¹ºãÓº�º��ÒÁSÈ}�ÒºÓÓº�º�º�SÈÎËÓÒ«�m�ÏÈmÒ�
°Òäº°�Ò�º��²ÈSÈ}�ËSÈ��©mÈÓÒ«��ËÁºSäÈ�ÒÒ�ÓÈ�Ë°}ºÓË��

Óº°�Ò���ºã��ËÓº� �º�ÓºË� ÈÓÈãÒ�Ò�Ë°}ºË� SË	ËÓÒË� ÏÈ�È�Ò
�ÒÓÈäÒ�Ë°}º®��ÒÁSÈ}�ÒÒ�m�}SÒ°�ÈããË�°�ª}°¹ºÓËÓ�ÒÈã
�
Ó©ä��SÈ�ÒËÓ�ºä��ËÁºSäÈ�ÒÒ���º}ÈÏÈÓº����º��ã«�º¹SË�
�ËãËÓÓ©²��°ãºmÒ®��ÒÁSÈ}�ÒÒ�mºÏäºÎÓÈ�¹º�ËS«�ÒÓÁºS�
äÈ�ÒÒ� º� °�S�}��SÓ©²� ¹ÈSÈäË�SÈ²� �ËÁºSäÒSºmÈÓÓº�º
°ãº«���ºã��ËÓ©�Óºm©Ë��º�Ó©Ë�ÈÓÈãÒ�Ò�Ë°}ÒË�SË	ËÓÒ«
�ã«�ÏÈ�È���ÒÓÈäÒ�Ë°}º®��ÒÁSÈ}�ÒÒ�m�}SÒ°�ÈããË�°�¹Sº�
ÁÒãËä���]�Ò���VTUW�]��

¯SÈSÎÄÀ�È�ÌÎËÅÊÓËßSÍÛÅ�ÌÅÕÀÍÈÇÌÛ�
ÂÇÀÈÌÎÄÅÉÑÒÂÈß�×ÀÑÒÈÖ�Â�ÂÛÑÎÊÎÄÈÑÏÅSÑÍÛÕ�
ÂÎËÎÊÍÈÑÒÛÕ�ÌÀÒÅSÈÀËÀÕ
sºäËS�¹SºË}�È�������������
�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

v�¹ºäº�
��SÈÏSÈº�ÈÓÓ©²�m��ÈÓÓºä�¹SºË}�Ë�¹SË�Ò�
ÏÒºÓÓ©²�äË�º�Ò}�Ò�°ºº�mË�°�m���Ë®�È¹¹ÈSÈ��S©�ÒÏäË�
SËÓ©�°Òã©��SËÓÒ«�Ò�°Òã©�°�Ë¹ãËÓÒ«��¹SÒ�Ò°¹©�ÈÓÒ«²�ÓÈ
º�S©m��m��º�Ë�Ó©²�}ºÓ�È}�È²�äËÎ���ÒÓ�ÒmÒ��Èã
Ó©äÒ�mº�
ãº}ÓÈäÒ���ÒÈäË�Sºä���Û���ä}ä��¹SÒSº�Óº®��Ëãã�ãºÏ©�Ò
ËË�¹SºÒÏmº�Ó©²�Û�mÒ°}ºÏ©�Ò È�Ë�Òã�Ëãã�ãºÏ©�Û�m�SÈÏ�
ãÒ�Ó©²�°SË�È²��ÓÈ�mºÏ��²Ë��m�mº�Ë�Ò�mº�Ó©²�SÈ°�mºSÈ²�¹º�
mËS²Óº°�Óº�È}�ÒmÓ©²�mË�Ë°�m���k{��

|¹SË�ËãËÓ©�}ºªÁÁÒ�ÒËÓ�©��SËÓÒ«�Ò�äºãË}�ã«SÓÈ«
°º°�Èmã«��È«�°Òã��SËÓÒ«��¹º�iËS«�ÒÓ����º�°ãºmãËÓÓÈ«
�ºã
}º�¹SÒ�«ÎËÓÒËä�mºãº}ºÓ�m�º�°��°�mÒÒ�mÓË	ÓË®�ÓÈ�
�S�Ï}Ò�

{�ª}°¹ËSÒäËÓ�È²�°�äº�Ëã
Ó©äÒ�ºSÈÏ�ÈäÒ��Ò�ËÓ�Ò��
Ó©äÒ�ÒãÒ�ÈÓÈãº�Ò�Ó©äÒ�¹º�¹SÒSº�Ë�¹ºmËS²Óº°�Ò�mºãº�
}ºÓ��º¹SË�ËãËÓÈ��ËSäº�ÒÓÈäÒ�Ë°}È«�²ÈSÈ}�ËSÒ°�Ò}È�Û
��Ëã
ÓÈ«�°mºº�ÓÈ«�ªÓËS�Ò«�mÏÈÒäº�Ë®°�mÒ«��iÈÓÈ�}ºãÒ�
�Ë°�mËÓÓÈ«�º�ËÓ}È�mãÒ«ÓÒ«�ÓÈ�ª�Ò�¹ÈSÈäË�S©�}È�ÒºÓ�
Ó©²��k{�Û��ÈãºÒ�Ó©²�¹SºÒÏmº�Ó©²�S«�È��Ë�mËS�Ò�Ó©²
ÎÒSÓ©²�ÈäÒÓºm�Ò�}È�ÒºÓÈ}�ÒmÓº�º�¹ºãÒªãË}�SºãÒ�È�Û
¹ºãÒª�ÒãËÓÒäÒÓÈ��sÈ�º°ÓºmÈÓÒÒ�ÒÏäËSËÓÒ«�È�°ºS�ÒÒ
�k{� Ò� ªãË}�Sº¹ºmËS²Óº°�Ó©²� ²ÈSÈ}�ËSÒ°�Ò}� mºãº}ºÓ
m©«mãËÓÈ�¹SÒSº�È� �°�ÈÓºmãËÓÓº®�ÓËäºÓº�ºÓÓº®� ÏÈmÒ�
°Òäº°�Ò� ¹ÈSÈäË�Sºm� }ºÓ�È}�Ó©²� mÏÈÒäº�Ë®°�mÒ®� Û
äÒ}Sº¹ÈSÈäË�Sºm�mºãº}ÓÒ°�©²�°Ò°�Ëä�Û�º��}ºÓ�ËÓ�SÈ�
�ÒÒ��k{�Ò�ºº°ÓºmÈÓ�äË²ÈÓÒÏä�Ò²��Ë®°�mÒ«�

jÏ��ËÓº�mãÒ«ÓÒË��k{�ÓÈ�äÈ}Sº°}º¹Ò�Ë°}ÒË�°mº®°��
mÈ�mºãº}ÓÒ°�©²�°Ò°�Ëä�Û��°�º®�Òmº°�
�mº�Ó©²��Ò°¹ËS�
°Ò®�mºãº}ºÓ���ãÒÓº®���ää��Ò�Ò²�SËºãº�Ò�Ë°}ºË�¹ºmË�Ë�
ÓÒË���°�ÈÓºmãËÓÈ�}ºSSËã«�Ò«�äËÎ���äÈ}Sº��Ò�äÒ}Sº¹È�
SÈäË�SÈäÒ�mºãº}ÓÒ°�©²��Ò°¹ËS°Ó©²�°Ò°�Ëä�

�SË�ãºÎËÓÈ�äº�Ëã
�mºãº}ÓÒ°�º®�°�S�}��S©��¹ºÏmº�
ã«��È«�SÈ°°�Ò�È�
��Ò°ãº�}ºÓ�È}�ºm�äËÎ���mºãº}ÓÈäÒ�Ò
�¹SÒ�ÒÏmË°�Ó©²�°ÒãÈ²�°�Ë¹ãËÓÒ«�m�}ºÓ�È}�È²���È�
�º�ËÓ�
}��äË²ÈÓÒ�Ë°}Ò²�²ÈSÈ}�ËSÒ°�Ò}�mºãº}ÓÒ°�º®�°Ò°�Ëä©�

¬ÅÒÎÄ�ÏÎÂÅSÕÍÎÑÒÍÛÕ�ÀÊÓÑÒÈ×ÅÑÊÈÕ�ÂÎËÍ�
�¯ ¢��ÄËß�ÀÍÀËÈÇÀ�ÔÈÇÈÊÎ�ÕÈÌÈ×ÅÑÊÈÕ�
ÏSÎÖÅÑÑÎÂ�ÍÀ�ÏÎÂÅSÕÍÎÑÒÈ�È�Â�ÎÁÚÅÌÅ�
ÌÈÊSÎÏÎSÈÑÒÛÕ�ÒÂÅSÄÛÕ�ÒÅË
sºäËS�¹SºË}�È�������������

�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

sºm©®� ÈÓÈãÒ�Ò�Ë°}Ò®� äË�º��� }º�ºS©®� ÓÈ� ¹ËSmºä
ª�È¹Ë�SÈº�©�ÈÏÒSºmÈã°«�ÓÈ�º�ãÒ�ÒÒ��k{�m�SÈÏÓ©²�¹
Ë�
ÏºªãË}�SÒ�Ë°}Ò²�äºÓº}SÒ°�ÈããÈ²��ÓÈ�m�ºSºä�ª�È¹Ë�äº�
�ËSÓÒÏÒSºmÈÓ�ÓÈ�°ã��È®��}º��È�º�ãÒ�ÒË�mºãÓ�ºË°¹Ë�Ò�



ljzc|vjv�plskÐ��ptsjzk��¢��������

�¡¢

��

��&²° ¨·ª �°´´¨� �

mÈË�°«�Ò²�SÈ°¹Sº°�SÈÓËÓÒËä�¹º�SÈÏÓ©ä�ÓÈ¹SÈmãËÓÒ«ä�ÓÈ
º�Óº®�¹ãº°}º°�Ò�ÈÓÒÏº�Sº¹Óº®�È}�°�Ò�Ë°}º®�¹º�ãºÎ}Ò�
�º}ÈÏÈÓº����º��¹S��È«���Ë¹ãºmÈ«�Ò�¹
ËÏºªãË}�SÒ�Ë°}È«
ÈÓÒÏº�Sº¹ÒÒ��È}º®�¹º�ãºÎ}Ò�¹ºÏmºã«���º°��Ë°�mã«�

È}�°�Ò�Ë°}��� ²ÈSÈ}�ËSÒÏÈ�Ò�� ¹ºmËS²Óº°�Ó©²� ¹Sº�Ë°�
°ºm� ¹��Ëä� ÏºÓ�ÒSºmÈÓÒ«� �Ë°�ÒS�Ëäº�º� ¹ãËÓº�Óº�º� È��
°ºSËÓ�È�ÓË°}ºã
}ÒäÒ��k{��SÈ°¹Sº°�SÈÓ«��ÒäÒ°«�¹º�
SÈÏÓ©äÒ���ãÈäÒ�m�SÈä}È²�º�Óº®�}SÒ°�Èããº�SÈÁÒ�Ë°}º®
¹ãº°}º°�Ò���SÒ�ª�ºä�Ò�ËÓ�Ò�Óº°�
�È�°ºSËÓ�È�ÓË�ÓÈS��
	ÈË�°«��ãÈ�º�ÈS«��Ëä��ÓÈ�ËÎÓº°�
�Ò��º�Óº°�
�ÒÏäËSË�
ÓÒ®�¹ºm©	È��°«�

lÓº�º}ÈÓÈã
ÓÈ«�ÒÓ�Ë�SÈã
ÓÈ«��k{�°�S�}��SÈ�¹SÒ�
äËÓËÓÈ��ã«�
z º¹SË�ËãËÓÒ«�	Ë°�Ò�¹ÈSÈäË�Sºm�¹Sº�Ë°°È�È�°ºS�ÒÒ

ÒÏ��ÈÏºmº®�ÁÈÏ©���Ò°ãÈ�È�°ºSÒSºmÈÓÓ©²��È°�Ò���º��
Óº°Ò�Ëã
Ó©²�ÒÏäËÓËÓÒ®�¹ãº�Óº°�Ò���m�²��¹S��Ò²�äº�
��ãË®��ªãË}�SÒ�Ë°}º®�¹Sºmº�Òäº°�Ò�Ò��Ëä¹ËSÈ��S©�È��
°ºSËÓ�È���º�Óº°�
�ÒÏäËSËÓÒ®�Û�³����Ò�³������Å&��°º�
º�mË�°�mËÓÓº��

z ÈÓÈãÒÏÈ�}ÒÓË�Ò�Ë°}Ò²�Ò�SÈmÓºmË°Ó©²�ÏÓÈ�ËÓÒ®�ª�Ò²
¹ÈSÈäË�Sºm��SÈÏSË	ËÓÒË�¹º�mSËäËÓÒ���°��

z �°�ÈÓºmãËÓÒ«� ÏÓÈ}È� ÒÏäËÓËÓÒ«� °Òã� äËÎÈ�ºäÓº�º
mÏÈÒäº�Ë®°�mÒ«�m�º�ËäË�È�°ºSËÓ�È�

z Ò°°ãË�ºmÈÓÒ«� Ë�º� �°�ÈSËÓÒ«�� ¹º�� �Ë®°�mÒËä� º}S��
ÎÈ��Ë®�°SË�©�

z SÈÏ�ËãËÓÒ«�¹ºmËS²Óº°�Óº®�Ò�º�ËäÓº®�°�È�Ò®�¹Sº�
�Ë°°È�È�°ºS�ÒÒ�m�¹ºSÒ°�©²�¹ãËÓ}È²�
{äË°�Ë� °� �Ëä� �°�ÈÓºmãËÓº����º��k{�°�S�}��S©�ÓË�

¹SÒäËÓÒä©��ã«�ÈÓÈãÒÏÈ�ÎÒ�}º°�Ë®��¹SÒ�Ò°¹ºã
ÏºmÈÓÒÒ
¹º�ãºÎË}��ÓË�ºãÈ�È��Ò²�ÈÓÒÏº�Sº¹ÒË®��¹SÒ�¹SºmË�Ë�
ÓÒÒ�ÒÏäËSËÓÒ®�m�ºãÈ°�«²�°�ãÒÓË®Ó©äÒ�SÈÏäËSÈäÒ�äË�
ÓËË�È¹ËS��S©�Ïm�}ºmº�º�¹��}È��º©�Óº���ää���È��È}ÎË
¹SÒ���ÈãËÓÒÒ�º��¹ºmËS²Óº°�Ò�ºãËË���Ëä�ÓÈ��ã�ÒÓ��ãº�
}ÈãÒÏÈ�ÒÒ��k{��º©�Óº����ä}ä����SÒ�¹SºmË�ËÓÒÒ�ªãË}�
�SÒ�Ë°}Ò²�ÒÏäËSËÓÒ®�º�°��°�m�Ë��mºÏäºÎÓº°�
�¹º�ÈmãË�
ÓÒ«�¹ÈSÈÏÒ�Óº�º�mãÒ«ÓÒ«�äË�ÈããÒ�Ë°}º�º�ªãË}�Sº�È�ÓÈ
°mº®°�mÈ�È�°ºSËÓ�È�

£ÎSÅÍÈÅ�ÃÀÇÀ�Â�ÇÀÊSÛÒÎÌ�ÑÎÑÓÄÅ�Ñ�ÈÍÅSÒÍÎÉ�
ÏÎSÈÑÒÎÉ�ÑSÅÄÎÉ

sºäËS�¹SºË}�È�������������

�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

{�SËÏ�ã
�È�Ë�SÈº��¹º�¹SºË}���¹ºã��ËÓ©�°ãË����ÒË
º°ÓºmÓ©Ë�SËÏ�ã
�È�©�
z �°�ÈÓºmãËÓÈ�ºãÈ°�
�¹ÈSÈäË�Sºm�Ò�¹SÒSº�È�ºã
	Ò²

°�Ë¹ËÓË®�ÓË�º�ºSÈÓÒ«�m�°º°��È²�°�¹ºSÒ°�º®�°SË�º®�
�º}ÈÏÈÓº�� ��º� ÓË�º�ºSÈÓÒË� º�°ãºmãËÓº� �È	ËÓÒËä
¹ãÈäËÓÒ�mãÒÏÒ�¹ºmËS²Óº°�Ò�¹ºSÒ°�º®�°SË�©�

z �°�ÈÓºmãËÓ©�²ÈSÈ}�ËS�Ò�¹SÒSº�È�ÁºSäÒSºmÈÓÒ«�äÈ}�
°ÒäÈã
Ó©²��ÈmãËÓÒ®�¹SÒ��ºSËÓÒÒ�m�°º°��È²�°�¹ºSÒ°�
�º®�°SË�º®�

z {©«mãËÓº��Ë�©SË�ÁÈ}�ºSÈ��º¹SË�Ëã«��Ò²�ª�º��ÈmãË�
ÓÒË��SÈmÓºmË°ÓÈ«��Ëä¹ËSÈ��SÈ��ÈÏÈ�Ò�¹ºSÒ°�º®�°SË�©�
�Ëä¹ËSÈ��SÓÈ«� ÓËSÈmÓºmË°Óº°�
�� ÎÒ�}º°�
� ÓÈ� ¹º�
mËS²Óº°�Ò�¹ºSÒ°�º®�°SË�©�Ò�}ºÓÁÒ��SÈ�Ò«�°º°��È�

z �ºã��ËÓ©�¹ÈSÈäË�SÒ�Ë°}ÒË�ºº�ËÓÒ«�ª}°¹ËSÒäËÓ�
�Èã
Ó©²� �ÈÓÓ©²� ¹º� ÓË�º�ºSÈÓÒ�� Ò� äÈ}°ÒäÈã
Ó©ä
�ÈmãËÓÒ«ä�
w}°¹ËSÒäËÓ�Èã
Óº�Ò��ËºSË�Ò�Ë°}Ò�Ò°°ãË�ºmÈÓ©�ªÁ�

ÁË}�©��Ò°ãÈ��
�Ò°È�¹SÒ�SÈ°¹Sº°�SÈÓËÓÒÒ�¹ãÈäËÓ�m��Ï�

}Ò²�}ÈÓÈãÈ²�Ò�¹ºSÒ°�©²�°SË�È²���º}ÈÏÈÓº����º�m�ª�Ò²��°�
ãºmÒ«²�ÓÈ�¹SË�ËãÈ²�SÈ°¹Sº°�SÈÓËÓÒ«�}SÒ�Ò�Ë°}ºË��Ò°ãº
�Ë}ãË�Ë°�
�mËãÒ�ÒÓÈ�ÓË¹º°�º«ÓÓÈ«��3ÈÏmÒ��¹º�²º���¹º�
Ïmºã«��Ò®� º�ËÓÒmÈ�
� ¹º¹SÈm}�� }� �¹ãº°}ºä��� �Ò°ã�
�Ë}ãË��º�°ãºmãËÓÓ���}SÒmÒÏÓº®��SÈ°�«ÎËÓÒËä�ÁSºÓ�È
¹ãÈäËÓÒ�Ò�ªÁÁË}�ÈäÒ��Ò°ãÈ��
�Ò°È�

�º}ÈÏÈÓº����º�ºSÈÏºmÈÓÒË�¹Sº°�SÈÓ°�mËÓÓ©²�°�S�}�
��S�ÁSºÓ�È���È}Ò²�}È}�«�ËÒ°�©®�SËã
ËÁ�ÒãÒ�º��Ëã
Ó©Ë
SÈÏS©m©�ÁSºÓ�È��äº����¹SºÒ°²º�Ò�
�ÒÏ�ÏÈ��ÒÁÁ�ÏÒºÓ�
Óº��Ë¹ãºmº®�ÓË�°�º®�Òmº°�Ò�¹ãº°}º�º�¹ãÈäËÓÒ�

�ËºSË�Ò�Ë°}Ò�Ò�ª}°¹ËSÒäËÓ�Èã
Óº�ÒÏ��ËÓ©�SËÎÒä�
Ó©Ë�¹ËSË²º�©��|¹SË�ËãËÓ©��°ãºmÒ«�Ò²�SËÈãÒÏÈ�ÒÒ���º�
}ÈÏÈÓº����º�m�¹ºãÒ�Ò°¹ËS°Ó©²�¹ºSÒ°�©²�°SË�È²�°��Ë°��
mËÓÓ���Sºã
�äº����Ò�SÈ�
�SËÎÒäÓ©Ë�¹ËSË²º�©�ÓÈ��SºmÓË
º��Ëã
Ó©²�¹ºS��{�ÏÈ}S©�©²�°º°��È²�mºÏäºÎÓ©��ÒÓÈäÒ�
�Ë°}ÒË� SËÎÒäÓ©Ë� ¹ËSË²º�©�� �SºmË�ËÓº� ª}°¹ËSÒäËÓ�
�Èã
ÓºË�Ò°°ãË�ºmÈÓÒË�SËÎÒäÈ�Ïm�}ºm©²�°}ºSº°�Ë®��3ÈÏ�
mÒ�È�ÁÒÏÒ�Ë°}È«�äº�Ëã
�3~v���ºã��ËÓÈ�ÁºSä�ãÈ��ã«�m©�
�Ò°ãËÓÒ«�°}ºSº°�Ò�mºãÓ©��ºSËÓÒ«��{©¹ºãÓËÓº�ºº�ËÓÒË
ª}°¹ËSÒäËÓ�Èã
Ó©²� �ÈÓÓ©²�� v�ËãÈÓº� ÈS��äËÓ�ÒSºmÈÓ�
ÓºË�ÏÈ}ã��ËÓÒË�º�äË²ÈÓÒÏäË�SÈ°¹Sº°�SÈÓËÓÒ«�mºãÓ©��º�
SËÓÒ«�m�3~v�

¬ÅÕÀÍÎÕÈÌÈ×ÅÑÊÈÅ�SÅÀÊÖÈÈ
ÒÂÅSÄÎÅ�ÒÅËÎ�ÃÀÇ��ÎÁÍÀSÓÆÅÍÈÅ�È�ÈÇÓ×ÅÍÈÅ�
ÏSÎÌÅÆÓÒÎ×ÍÛÕ�ÍÅSÀÂÍÎÂÅÑÍÛÕ�ÑÎÑÒÎßÍÈÉ

sºäËS�¹SºË}�È�������������

�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

�SÒ�¹º°�ÈÓºm}Ë�SÈº��¹Sº�¹SºË}��������������È�ÏÈ�
�È�È�°º°�º«ãÈ�m��ºä����º©�SÈ°}S©�
�Ò�ÓÈ�}ºãÒ�Ë°�mËÓ�
Óºä��SºmÓË�º¹Ò°È�
�º°ÓºmÓ©Ë�°�È�ÒÒ�ÓÒÏ}º�Ëä¹ËSÈ��S�
Óº�º� äË²ÈÓº²ÒäÒ�Ë°}º�º� °ÒÓ�ËÏÈ� �mËS�ºË��mËS�ºË� Ò
�mËS�ºË��ÈÏ�� m�}º�ºSºä��Ò°¹ËS�ÒSºmÈÓÒË�}ºä¹ºÓËÓ�ºm�
°ºÏ�ÈÓÒË�}ºÓ�È}�ºm�äËÎ����È°�Ò�ÈäÒ�Ò�äÈ°°º¹ËSËÓº°�m
ÏºÓÈ²�}ºÓ�È}�È�m©ÏmÈÓ©�ÓË¹º°SË�°�mËÓÓº�äË²ÈÓÒ�Ë°}º®
ºSÈº�}º®�¹ºSº	}ºm��mËS�©²�SËÈ�ËÓ�ºm��v�ª�º®��Ëã
�
©ãÒ�SÈ°	ÒSËÓ©�äË�º�©�ÒÏäËSËÓÒ®�ÏÈ�SÈ��SÈº�©���º�
ÏÈ�'��Ò�¹ãº�È�Ò�}ºÓ�È}�È�6��ÓÈ}º¹ãËÓ©�Ò�ºº�ËÓ©
ª}°¹ËSÒäËÓ�Èã
Ó©Ë��ÈÓÓ©Ë�º�°�È�Ò®Óºä�äË²ÈÓÒÏäË�SË�
È}�ÒÒ��ÏÈmÒ°Òäº°�Ò�m©²º�È�SËÈ}�ÒÒ�º���ºÏ©���ÈmãËÓÒ«
�ÈÏÈ�Ò��S��Ò²�ÁÈ}�ºSºm�

�SÒ�ÈÓÈãÒÏË�SËÏ�ã
�È�ºm�©ãÒ�Ò°¹ºã
ÏºmÈÓ©�°ºmSË�
äËÓÓ©Ë�äË�º�©�Ò°°ãË�ºmÈÓÒ«� �3nk��Ð�3��i�k�� ªãË}�
�SºÓÓº®�äÒ}Sº°}º¹ÒÒ��È�°ºS�ÒÒ��²Ëäº°ºS�ÒÒ���ËSäº�
�Ë°ºS�ÒÒ�Ò �S���Ò�¹SË�°�ÈmãËÓÒ«�º�SÈÏmÒ�ÒÒ��ËÁºSäÈ�ÒÒ
m�ÓÈÓºSÈÏäËSÓ©²�SËÈ}�ÒºÓÓ©²�°Ò°�ËäÈ²�¹º�äËÎÁÈÏÓ©ä�Ò
äËÎÏËSËÓÓ©ä��SÈÓÒ�Èä��w�º��Èãº�mºÏäºÎÓº°�
�}ºãÒ�Ë°��
mËÓÓº�º¹Ò°È�
�Ò�º�«°ÓÒ�
�º°ÓºmÓ©Ë�SËÏ�ã
�È�©�ª}°¹Ë�
SÒäËÓ�ºm��z�ÓÒä�º�Óº°«�°«�

z °²ËäÈ�}ºãÒ�Ë°�mËÓÓº�º�º¹Ò°ÈÓÒ«��Ë�ËSº�ËÓÓ©²�äË²È�
Óº²ÒäÒ�Ë°}Ò²�SËÈ}�Ò®�}È}�¹º°ãË�ºmÈ�Ëã
Óº°�Ò�¹Sº�
�Ë°°ºm�°ºÏ�ÈÓÒ«��SÈÓÒ��Ò��SÈÓÒ�Óº�º��ËÁºSäÈ�ÒºÓ�
Óº�º�äÈ°°º¹ËSËÓº°È�°�¹º°�º«ÓÓ©äÒ�$V�Ò�*R��}º�ºS©Ë
²ÈSÈ}�ËSÒÏ����ªÁÁË}�ÒmÓº°�
�ª�Ò²�¹Sº�Ë°°ºm�

z }ºãÒ�Ë°�mËÓÓ©Ë�ÏÓÈ�ËÓÒ«�mmË�ËÓÓ©²�¹ÈSÈäË�Sºm�$V
Ò� *R� �ã«� ÓË°}ºã
}Ò²� °ËSÒ®� º�Óº�Ò¹Ó©²� SËÈ}�Ò®�
¹ËSm©Ë��ÈÓÓ©Ë�º�Ò²�ÒÏäËÓËÓÒ«²��°m«ÏÈÓÓ©²�°�mÈS
�
ÒSºmÈÓÒËä�¹SÒSº�©�SËÈ�ËÓ�ºm��È��È}ÎË�mºÏäºÎÓ©®
�ÒÈ¹ÈÏºÓ�ÏÓÈ�ËÓÒ®��ã«��ãË�}Ò²��Ò���S��Ó©²��äË²ÈÓº�



ljzc|vjv�plskÐ��ptsjzk��¢�������� ��

�¡¢ ®² ¶¨®»¥�®²·¥²»�¯®�²¥¬ ¬�3´´¨� ��

²ÒäÒ�Ë°}Ò²�¹Sº�Ë°°ºm��°äË°Ò�<�;����Ë�<  $O��6L��)H�
1L��È�;  $O��6Q��7L��=U��&U��7D��1E��:�Ò �S��

z ¹Sº�Ë°°©�°ºÏ�ÈÓÒ«�äËÎÏËSËÓÓ©²��SÈÓÒ��m�$O��6L��)H�
=U��:�Ò�SÈ°¹SË�ËãËÓÒË��mËS�©²�}ºä¹ºÓËÓ�ºm�¹º��SÈ�
ÓÒ�Èä��ã«�°Ò°�Ëä�)H�;��;  6Q��7L��=U�Ò �S���

z °��¹ËÓ�È�©®�²ÈSÈ}�ËS�ÏÈmÒ°Òäº°�Ò�°ºS�ÒÒ��ÈÏºm�Ò
m©²º�È�SËÈ}�Ò®��mËS�ºË��ÈÏ�º���ÈmãËÓÒ«��ÈÏÈ�m�SËÈ}�
�Ò«²� �Ò�SÒSºmÈÓÒ«� }ËSÈäÒ}Ò� Ò� äË�Èããºm�� È� �È}ÎË
mÏÈÒäº�Ë®°�mÒ«�&2�Ò�&2��°��Ò�SÒ�ÈäÒ�

z �m�²°��¹ËÓ�È�©®�äË²ÈÓÒÏä�äË²ÈÓÒ�Ë°}º�º� °¹ãÈmãË�
ÓÒ«��º�°ãºmãËÓÓ©®�m©°º}º®�ÒÓ�ËÓ°ÒmÓº°�
��äÈ°�
°º¹ËSËÓº°È�ÓÈ�ÓÈ�Èã
Óº®�°�È�ÒÒ�SËÈ}�ÒÒ�

¬ÈÊSÎÇÎÍÄÎÂÀß�ÊÎÍÔÎÊÀËÜÍÀß�
ÑÏÅÊÒSÎÑÊÎÏÈß�ÊÎÌÁÈÍÀÖÈÎÍÍÎÃÎ�SÀÑÑÅßÍÈß�
ÑÂÅÒÀ��ª3��x�ÍÎÂÛÉ�ÏÎÄÕÎÄ�Ê�ÈÑÑËÅÄÎÂÀÍÈÞ�
ÄÅÔÅÊÒÎÎÁSÀÇÎÂÀÍÈß�Â�ÏÎËÈÊSÈÑÒÀËËÈ×ÅÑÊÈÕ�
ÀËÌÀÇÍÛÕ�ÑÒSÓÊÒÓSÀÕ��ÑÈÍÒÅÇÈSÓÅÌÛÕ�
ÈÇ ÃÀÇÎÂÎÉ�ÔÀÇÛ

sºäËS�¹SºË}�È�������������

�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

�º}ÈÏÈÓº����º�äÒ}SºÏºÓ�ºm©®�mÈSÒÈÓ��°¹Ë}�Sº°}º�
¹ÒÒ�}ºäÒÓÈ�ÒºÓÓº�º�SÈ°°Ë«ÓÒ«��z3��Ò�Áº�ºã�äÒÓË°�
�ËÓ�ÒÒ��n���m�°º�Ë�ÈÓÒÒ�°�¹Sº°mË�ÒmÈ��Ë®�ªãË}�SºÓ�
Óº®�äÒ}Sº°}º¹ÒË®�«mã«Ë�°«�ªÁÁË}�ÒmÓ©ä�ÒÓ°�S�äËÓ�
�ºä��ã«�ÒÏ��ËÓÒ«��SË²äËSÓ©²��mÓ��SËÓÓÒË�ÓÈ¹S«ÎËÓÒ«�
Ò� �º�Ë�Ó©²� �SÈÏãÒ�Ó©Ë� °�S�}��SÓ©Ë� ÁºSä©� ÈÏº�È� Ò
}SËäÓÒ«���ËÁË}�ºm��j°°ãË�ºmÈÓ©�¹ºãÒ}SÒ°�ÈããÒ�Ë°}ÒË
ÈãäÈÏÓ©Ë�¹ãËÓ}Ò��ºã�ÒÓº®��º�����ää��m©SÈ�ËÓÓ©Ë�m
v{ �¹ãÈÏäËÓÓºä�SËÈ}�ºSË�m�SÈÏãÒ�Ó©²��°ãºmÒ«²�

kÓÒÏº�Sº¹Ó©Ë�mÓ��SËÓÓÒË�ÓÈ¹S«ÎËÓÒ«�ÒÏ��ËÓ©�äË�
�º�ºä�z3�m�°º�Ë�ÈÓÒÒ�°�¹Sº°mË�ÒmÈ��Ë®�ªãË}�SºÓÓº®
äÒ}Sº°}º¹ÒË®���Ë²ÓÒ}È�z3�m�SËÎÒäË�äÒ}SºÏºÓ�È��ÈãÈ
�Ë�Èã
Ó��� ÒÓÁºSäÈ�Ò�� º� SÈ°¹SË�ËãËÓÒÒ� ÓÈ¹S«ÎËÓÒ®
}È}�m�¹SË�ËãÈ²�º��Ëã
Ó©²�}SÒ°�ÈããÒ�ºm�¹ãËÓ}Ò���È}�Ò
¹SÒ�¹ËSË²º�Ë��ËSËÏ�äËÎ}SÒ°�ÈããÒ�Ó©Ë��SÈÓÒ�©�°�¹Sº�
°�SÈÓ°�mËÓÓ©ä�SÈÏSË	ËÓÒËä�m�ÓË°}ºã
}º�äÒ}SºäË�Sºm�
wãË}�SºÓÓÈ«� äÒ}Sº°}º¹Ò«� ¹º}ÈÏÈãÈ�� ��º� º°ÓºmÓ©äÒ
¹Sº�«ÎËÓÓ©äÒ��ËÁË}�ÈäÒ�m�¹ãËÓ}È²�«mã«��°«�S«�©�¹È�
SÈããËã
Ó©²�äÒ}Sº�mº®ÓÒ}ºm��sÈ�º°ÓºmÈÓÒÒ�°º¹º°�ÈmãË�
ÓÒ«��ÈÓÓ©²�¹º�°¹Ë}�Sº°}º¹ÒÒ�z3�Ò�ªãË}�SºÓÓº®�äÒ}�
Sº°}º¹ÒÒ�¹SË�ãºÎËÓ�äË²ÈÓÒÏä�ÁºSäÒSºmÈÓÒ«�mÓ��SËÓ�
ÓÒ²�ÓÈ¹S«ÎËÓÒ®�ÏÈ�°�Ë��ºSÈÏºmÈÓÒ«�ÓË}º�ËSËÓ�Ó©²��SÈ�
ÓÒ�� äËÎ��� }SÒ°�ÈããÈäÒ� m� ¹Sº�Ë°°Ë� Sº°�È� ÈãäÈÏÓº®
¹ãËÓ}Ò�

�°¹Ë	ÓºË�ÒÏ��ËÓÒË��SË²äËSÓ©²��ËÁË}�ºm�°�¹ºäº�
�

äÒ}SºÏºÓ�ºmº®� °¹Ë}�Sº°}º¹ÒÒ� z3� ¹ºÏmºãÒãº� SÈ°	Ò�
SÒ�
�}S���¹ËSmºÓÈ�Èã
Óº�°�ÈmÒm	Ò²°«�m�¹SºË}�Ë�ÏÈ�È��Ò
¹ËSË®�Ò�}�Ò°°ãË�ºmÈÓÒ���º�Ë�Ó©²��ËÁË}�ºm��ºSÈÏ���
�Ò²�º¹�Ò�Ë°}ÒË��ËÓ�S©�m�}SÒ°�ÈããÈ²��äË�º�ºä�äÒ}Sº�
ÏºÓ�ºmº®� °¹Ë}�Sº°}º¹ÒÒ� n��� �Ë²ÓÒ}È� n�� m� SËÎÒäË
äÒ}SºÏºÓ�È��ÈË���Ë�Èã
Ó���ÒÓÁºSäÈ�Ò��º�SÈ°¹SË�ËãË�
ÓÒÒ�¹SÒäË°Ë®�m�ºSÈÏ�È²�°�¹Sº°�SÈÓ°�mËÓÓ©ä�SÈÏSË	Ë�
ÓÒËä�m�ÓË°}ºã
}º�äÒ}SºäË�Sºm��v�ËË�¹ºäº�
��Ò°°ãË�º�
mÈÓº�º�ËäÓºË�SÈ°¹SË�ËãËÓÒË�º¹�Ò�Ë°}Ò²��ËÓ�Sºm��°m«�
ÏÈÓÓ©²� °� m}ã��ËÓÒ«äÒ� }SËäÓÒ«� m� ÈãäÈÏÓ��� SË	Ë�}��
�º}ÈÏÈÓº����º�}ºÓ�ËÓ�SÈ�Ò«�}SËäÓÒ«�¹ãÈmÓº�°ÓÒÎÈË�°«
¹º��ã�ÒÓË�¹ãËÓ}Ò��ÒäË«�äÈ}°Òä�ä�mãÒÏÒ�}SËäÓÒËmº®
¹º�ãºÎ}Ò�� ÓÈ� }º�ºS��� º°ÈÎ�ÈË�°«� ¹ãËÓ}È�� Ò� �ã�ÒÓÈ

¹SºÓÒ}ÓºmËÓÒ«�¹SÒäË°Ò�ÏÈmÒ°Ò��º���°ãºmÒ®�º°ÈÎ�ËÓÒ«�
�SË�¹ºãÈ�ÈË�°«�� ��º� }SËäÓÒ®� m°�SÈÒmÈË�°«� m� SË	Ë�}�
ÈãäÈÏÈ�m�SËÏ�ã
�È�Ë��SÈmãËÓÒ«�}SËäÓÒËmº®�¹º�ãºÎ}Ò�m
¹Sº�Ë°°Ë�°ÒÓ�ËÏÈ�

v�S�}��SÓ©Ë� ÁºSä©� m}ã��ËÓÒ«� ÈÏº�È� m� ÈãäÈÏÓ��
¹ãËÓ}�� º¹SË�Ëã«ãÈ°
� °� ¹ºäº�
�� °¹Ë}�Sº°}º¹ÒÒ� n��
�ã
�SÈÁÒºãË�ºmº�º��mÒ�Òäº�º�Ò�ÒÓÁSÈ}SÈ°Óº�º�¹º�ãº�
�ËÓÒ«��iã«�ª�º®��ËãÒ�Ò°°ãË��Ëä©Ë�ºSÈÏ�©�¹º�mËS�È�
ãÒ°
�SÈ�ÒÈ�ÒºÓÓºä��mºÏ�Ë®°�mÒ���ªãË}�SºÓÓºä��Ò�ÓË®�
�SºÓÓºä���°�¹º°ãË����Òä��ËSäÒ�Ë°}Òä�º�ÎÒ�ºä���º}È�
ÏÈÓº����º�m�ÈãäÈÏÓ©²�¹ãËÓ}È²�È�ºä©�¹SÒäË°Óº�º�ÈÏº�È�ÓÈ�
²º�«�°«�¹º�}SÈ®ÓË®�äËSË�m��Ë�©SË²�SÈÏãÒ�Ó©²�ÁºSäÈ²�
{ �Ëãºä��m�SÈä}È²�SË	ËÓÒ«�Á�Ó�ÈäËÓ�Èã
Óº®�¹SºãË�
ä©� ¹ãÈÏäº²ÒäÒ�Ë°}º�º� °ÒÓ�ËÏÈ� °ºmËS	ËÓÓ©²� ÈãäÈÏ�
Ó©²�°�S�}��S�º¹SË�ËãËÓ©�äË²ÈÓÒÏä©�ºSÈÏºmÈÓÒ«�Ò�ªmº�
ã��ÒÒ�S«�È�º°ÓºmÓ©²��ËÁË}�ºm�m��È}Ò²�°�S�}��SÈ²����º
¹ºÏmºãÒãº� °ºmËS	ËÓ°�mºmÈ�
� �Ë²ÓÒ}�� Sº°�È� ÈãäÈÏÓ©²
¹ãËÓº}�

®ÏÒÈ×ÅÑÊÈÅ�È�ÝËÅÊÒSÎÔÈÇÈ×ÅÑÊÈÅ�ÑÂÎÉÑÒÂÀ�
ÍÀÍÎÊÎÌÏÎÇÈÒÎÂ�ÍÀ�ÎÑÍÎÂÅ�ÏSÎÂÎÄßÙÈÕ�
ÏÎËÈÌÅSÍÛÕ�ÑÌÅÑÅÉ

sºäËS�¹SºË}�È�������������

�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

3ÈÏSÈº�ÈÓÈ�äË�º�Ò}È�°ÒÓ�ËÏÈ�Ò�¹ºã��ËÓ©�ºSÈÏ�©
m©°º}ºÓÈ¹ºãÓËÓÓ©²�}ºä¹ºÏÒ�Ò®��°º�ËSÎÈ�Ò²�ÓÈÓº�È�
°�Ò�©�¹ºã�¹Sºmº�ÓÒ}ºm�m�¹Sºmº�«�Ò²�¹ºãÒäËSÓ©²�äÈ��
SÒ�È²���È}Ò²�}È}�¹ºãÒÁËÓÒãËÓmÒÓÒãËÓ��¹ºãÒÈÓÒãÒÓ�Ò
¹ºãÒäËSÓ©Ë�°äË°Ò�¹ºãÒÈÓÒãÒÓÈ�°�¹ºãÒ¹Sº¹ÒãËÓºä��¹º�
ãÒmÒÓÒãºm©ä�°¹ÒS�ºä���Ëãã�ãºÏº®�Ò �S��zºä¹ºÏÒ�ÒÒ
äº����°º�ËSÎÈ�
�ÓÈÓº}SÒ°�Èãã©�¹ºã�¹Sºmº�ÓÒ}ºm�S��Ò
Q��Ò¹ºm��ÓÈÓº�È°�Ò�©�&X6��vX�6��&G6��3E6��)H�2��°�mË�
°ºmº®�}ºÓ�ËÓ�SÈ�ÒË®��º�������

�SºmË�ËÓ©�Ò°°ãË�ºmÈÓÒ«�ªãË}�SºÁÒÏÒ�Ë°}Ò²�°mº®°�m
¹ºã��ËÓÓ©²�¹ºãÒäËS�ÓÈÓº}ºä¹ºÏÒ�ºm���Ëä¹ËSÈ��SÓ©Ë�ÏÈ�
mÒ°Òäº°�Ò�¹Sºmº�Òäº°�Ò��ÓËãÒÓË®Ó©Ë�mºã
��Èä¹ËSÓ©Ë
²ÈSÈ}�ËSÒ°�Ò}Ò��{kt����°�ÈÓºmãËÓÈ�°m«Ï
�ÓËãÒÓË®Ó©²
{kt�°�ºSÈÏºmÈÓÒËä�º�ËäÓº�º�ÏÈS«�È��|�ËÓËÓ©�¹º��
mÒÎÓº°�
�Ò�}ºÓ�ËÓ�SÈ�Ò«�Óº°Ò�ËãË®�m�¹Sºmº�«�Ò²�ÓÈ�
Óº}ºä¹ºÏÒ�È²�

�SºmË�ËÓ©� ÒÏäËSËÓÒ«� º¹�Ò�Ë°}Ò²� °¹Ë}�Sºm� ¹º�ãº�
�ËÓÒ«��j°°ãË����°«�Áº�º¹Sºmº�Òäº°�
�Ò�Áº�ºmºã
�ÈÒ�
�Ë°}Ò®�ªÁÁË}��m��ÈÓÓ©²�°Ò°�ËäÈ²��j°°ãË�ºmÈÓ©�ÓÈäÈ��
ÓÒ�ËÓÓº°�
� Ò� ºÓÈS�ÎËÓÓºË� ÓÈäÒ� º�SÒ�È�Ëã
ÓºË� �Ò�
�ÈÓ�°}ºË� äÈ�ÓÒ�º°º¹Sº�ÒmãËÓÒË� ��lv�� }ºä¹ºÏÒ�Ò®� °
ÓÈÓº�È°�Ò�ÈäÒ�º}°Ò�È�ÎËãËÏÈ��sÈS«���°�º�SÒ�È�Ëã
Ó©ä
�lv� m¹ËSm©Ë� ºÓÈS�ÎËÓº� ÒÏº�Sº¹ÓºË� ¹ºãºÎÒ�Ëã
ÓºË
äÈ�ÓÒ�º°º¹Sº�ÒmãËÓÒË�� }º�ºSºË� ²ÈSÈ}�ËSÒÏ�Ë�°«� ºãËË
äË�ãËÓÓ©ä�mSËäËÓËä�º�}ãÒ}È�ÓÈ�ÒÏäËÓËÓÒË�äÈ�ÓÒ�Óº�º
¹ºã«�� w�º�� ªÁÁË}��� mËSº«�Óº�� °m«ÏÈÓ� °� ¹ËSË°�Sº®}º®
}ãÈ°�ËSÓº®�äÈ�ÓÒ�Óº®�°�S�}��S©�ÓÈÓº}ºä¹ºÏÒ�È�

�SºmË�ËÓ©�Ò°°ãË�ºmÈÓÒ«�ÓÈÓº}ºä¹ºÏÒ�ºm�ÓÈ�º°ÓºmË
º}°Ò�ºm�ÎËãËÏÈ�¹º°SË�°�mºä�lË°°È�ªSºm°}º®�°¹Ë}�Sº�
°}º¹ÒÒ��j°°ãË��Ë�°«�°m«Ï
�ªÁÁË}�ºm�º�SÒ�È�Ëã
Óº�º�Ò
¹ºãºÎÒ�Ëã
Óº�º��lv�°�¹ËSË²º�ºä�°�¹ËS¹ÈSÈäÈ�ÓË�Ò}�Û
ÁËSSºäÈ�ÓË�Ò}��¹SºÒ°²º�«�Òä��ã«�SÈÏÓ©²�ºSÈÏ�ºm�¹SÒ
SÈÏãÒ�Ó©²��Ëä¹ËSÈ��SÈ²�º������º�����.�m�ÏÈmÒ°Òäº°�Ò�º�
}ºÓ�ËÓ�SÈ�ÒÒ�



ljzc|vjv�plskÐ��ptsjzk��¢����������

iËm«�È«�äËÎ��ÓÈSº�ÓÈ«�ÓÈ��Óº��Ë²ÓÒ�Ë°}È«�}ºÓÁËSËÓ�Ò«

 ª²³ «¼»¥�¯3®¡«¥¬»�²¢¥3¤®²¥«¼®©�½«¥ª²3®¨ª¨
¨�¬¨ª3®½«¥ª²3®¨ª¨

¯½¬�����

¹º°��iÒmÓºäºS°}ºË��zSÈ°Óº�ÈS°}Ò®�}SÈ®��3º°°Ò«

��Û���°ËÓ�«S«�����

z ÓÈÓºªãË}�SºÓÒ}È�
z �Ë²Óºãº�Ò«�äÒ}SºªãË}�SºÓÒ}Ò�
z äÈ�ËSÒÈã©�ªãË}�SºÓÓº®��Ë²ÓÒ}Ò�
z äÒ}Sº°²Ëäº�Ë²ÓÒ}È�
z ¹SºË}�ÒSºmÈÓÒË�¹SÒºSºm�Ò�äÒ}Sº°²Ëä�
z �mËS�º�Ëã
ÓÈ«�ªãË}�SºÓÒ}È�v{ �
z º¹�ºªãË}�SºÓÒ}È�
z äÒ}Sº°Ò°�ËäÓÈ«��Ë²ÓÒ}È�
z ¹ãÈÓÒSºmÈÓÒË��äËÓË�ÎäËÓ��Ò�ª}ºÓºäÒ}È�m�ªãË}�SºÓÒ}Ë�

�SË�°Ë�È�Ëã	�¹Sº�SÈääÓº�º�}ºäÒ�Ë�È�¹SºÁ���3���zºÓº¹ãËm�r� ��

iã«���È°�Ò«�m�SÈº�Ë�}ºÓÁËSËÓ�ÒÒ�°ãË��Ë��ÓÈ¹SÈmÒ�
�m�|S�}ºäÒ�Ë��°ãË����ÒË�äÈ�ËSÒÈã©�
z �ËÏÒ°©��º}ãÈ�È��m�ªãË}�SºÓÓºä�Ò�º�¹Ë�È�ÈÓÓºä�mÒ�Ë��Ò�ÏÈ«m}��ÓÈ���È°�ÒË���ã«�}ÈÎ�º�º��º}ãÈ�È��m�ªãË}�
�SºÓÓºä�Ò�º�¹Ë�È�ÈÓÓºä�mÒ�Ë��¹SÈmÒãÈ�ºÁºSäãËÓÒ«�Û�KWWS���ZZZ�IHS�WVXUH�UX�ZLQ�FRQIHUHQF�]D\DY�KWP��

z È}��ª}°¹ËS�ÒÏ©�
z }°ËSº}º¹Ò��¹ãÈ�ËÎÓº�º�¹ºS��ËÓÒ«�º¹ãÈ�©�SË�Ò°�SÈ�ÒºÓÓº�º�mÏÓº°È�°�º�äË�}º®�ÈÓ}È�
��È°�ÓÒ}Èä�}ºÓÁËSËÓ�ÒÒ��º����������������Ë��ÓÈ¹SÈmãËÓº�¹º�ªãË}�SºÓÓº®�¹º��Ë�ÒÏmË�ËÓÒË�

���������������

��������3º°°Ò«������È�ÈÓSº����v����k��sË}SÈ°ºm°}Ò®�������3�����Ë}ÈÓÈ��nw�
(�PDLO��SHP#IHS�WVXUH�UX

�ºã«}ºm�{È�Òä�{Ò�Èã	ËmÒ�
v�¹S�ÓºmÈ�pãËÓÈ�nË�ºSºmÓÈ
iÈÓÓºË�Ò�¹º°ãË����ÒË�ÒÓÁºSäÈ�ÒºÓÓ©Ë�°ºº�ËÓÒ«��º°��¹Ó©�m�,QWHUQHW�¹º�È�SË°��
KWWS���ZZZ�IHS�WVXUH�UX�m�SÈÏ�ËãË��z|snp3ps¡jj�

²ÅÌÀÒÈÊÀ�ÑÅÊÖÈÉ

§ÀßÂÊÀ�ÍÀ�Ó×ÀÑÒÈÅ

²ÅËÅÔÎÍÛ�ÄËß�ÑÏSÀÂÎÊ

 ÄSÅÑ�ÎSÃÊÎÌÈÒÅÒÀ

±ÅÊÐÅÒÀÐÈÀÒ

{´®°¬ ¶¨¿



ljzc|vjv�plskÐ��ptsjzk��¢�������� ��

�¡¢¨´®°¬ ¶¨¿� ��

lÒÓÒ°�ËS°�mº�ºSÈÏºmÈÓÒ«�3º°°Ò®°}º®�nË�ËSÈ�ÒÒ
vËmËSº�zÈm}ÈÏ°}Ò®��º°��ÈS°�mËÓÓ©®��Ë²ÓÒ�Ë°}Ò®��ÓÒmËS°Ò�Ë�

3º°°Ò®°}È«�È}È�ËäÒ«�ÓÈ�}
vËmËSº�zÈm}ÈÏ°}ºË�º��ËãËÓÒË�È}È�ËäÒÒ��Ë²Óºãº�Ò�Ë°}Ò²�ÓÈ�}�3n��vz|k�s�3n�
vÈÓ}���Ë�ËS�S�°}Ò®��º°��ÈS°�mËÓÓ©®�ªãË}�Sº�Ë²ÓÒ�Ë°}Ò®��ÓÒmËS°Ò�Ë����w�j�

jÓ°�Ò����ªãË}�SºÓÒ}Ò�rºã�ÈS°}º®�È}È�ËäÒÒ�ÓÈ�}

,9�ÌÅÆÄÓÍÀSÎÄÍÀß�ÍÀÓ×ÍÀß�ÊÎÍÔÅSÅÍÖÈß
�µÈÌÈß�ÒÂÅSÄÎÃÎ�ÒÅËÀ�È�ÑÎÂSÅÌÅÍÍÛÅ�ÌÈÊSÎ��È�ÍÀÍÎÒÅÕÍÎËÎÃÈÈ�

��Û���°ËÓ�«S«��������

���zÒ°ãºmº�°}��3º°°Ò«

xÎÓã�´ÖÕÛÎSÎÕÝÑÑ
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%DEDHYVN\�3� *���=KXNRY�$� $���=KXNRYD�6� $��(IIHFW�
RI�&KHPLFDO�7UHDWPHQW�RQ�6WUXFUWXUH�3URSHUWLHV�RQ�7KLQ
3RO\LPLGH�)LOPV�DQG�&RDWLQJV�DQG�RQ�+)�SODVPD�(WFKLQJ�5DWH�
RI��6DFULILFLDO��/D\HUV�LQ�0LFURV\VWHP�7HFKQRORJ\ ���������������������������

7KH�UHVHDUFK�GHDOV�ZLWK�SUREOHP�RI�RSWLPL]DWLRQ�RI��VDFULILFLDO�
SRO\LPLGH�OD\HU�HWFKLQJ�SURFHVV�LQ�PDQXIDFWXUH�RI�0LFURV\VWHPV�RQ
WKH�EDVLV�RI�PXOWLOHYHO�SDWWHUQV��,W�LV�GHWHUPLQHG��WKDW�WKH�SK\VLFR�
FKHPLFDO�PRGLILFDWLRQ�RI�WKLQ�SRO\LPLGH�ILOPV�DQG�FRDWLQJV�E\�SODV�
PD�FKHPLFDO� KH[DPHWW\OHGLVLOD]DQH� YDSRU� WUHDWPHQW� SURSDJDWHV
WKURXJK�WR�DOO�WKHLU�WKLFNQHVV��FKDQJLQJ�WKHLU�ERQG�FKDUDFWHU��VXUIDFH
DQG�EXON�SURSHUWLHV�DQG�QDWXUH�RI�LQWHUSKDVH�LQWHUDFWLRQ�

'UDJXQRY�9� 3��1RQOLQHDULW\�RI�(ODVWLF�(OHPHQWV�
RI�0LFURPHFKDQLFDO�6\VWHPV ��������������������������������������������������������

'HIOHFWLRQ�RI�WKLQ�GLDSKUDJPV�RI�WKH�FLUFXODU��VTXDUH��WULDQJXODU
DQG�KH[DJRQDO�IRUPV�ZLWK�FODPSHG�HGJHV�XQGHU�YDULRXV�ORDGV�LV�VWXG�
LHG��7KLV�UHVHDUFK�LV�OLPLWHG�WR�GHIOHFWLRQ�: P K��,W�LV�VKRZQ��WKDW�
FKDQJLQJ�WKH�VL]HV�GLDSKUDJPV�006��LW�LV�SRVVLEOH�WR�FKDQJH�D�SDULW\
HIIHFWLYH�ULJLGLW\�DQG�PD[LPDO�GHIOHFWLRQV�RI�GLDSKUDJPV�RI�WKH�GLI�
IHUHQW�IRUP��,V�HVWDEOLVKHG��WKDW�LQ�QRQOLQHDU�DSSURDFK�XQGHU�LQIOX�
HQFH� RI� DQ� HOHFWULFDO� ILHOG� WKH� VL]H� RI� D� FULWLFDO� GHIOHFWLRQ�RI� GLD�
SKUDJPV�LV�GHWHUPLQHG�QRW�RQO\�LQLWLDO�JDS�EHWZHHQ�HOHFWURGHV��EXW�DO�
VR�WKLFNQHVV�RI�GLDSKUDJP�

(YO\XNKLQ�$� %���*HUNH�0� 1���(YO\XNKLQD�(� 9��7KHRUHWLFDO�
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RI�6LQJOH�/D\HU�1DQRVWUXFWXUH �������������������������������������������������� ��
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