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62%5(�12627526

 ūūƑēĿŠîČĿŬŠ�ēĚ�qîĚƙƥƑŁî�qT ¤~

/ƙ�ƥūēū�ƭŠ�ƎŕîČĚƑ�ƎūēĚƑ�ūĲƑĚČĚƑŕĚƙ�ŠƭĚƙƥƑū�ƎƑūǋĚČƥū�ĲūƑŞîƥĿǄū�ēĚƙēĚ�O/ÝT�Ɉ�ĚŞƎƑĚƙî
ČūūƑēĿŠîēūƑî�ēĚ�ŕî�qîĚƙƥƑŁî�qT ¤~Ɉ�ƥŁƥƭŕū�ƎƑūƎĿū�ēĚ�ƎūƙĳƑîēū�ČĚƑƥĿĲĿČîēū��ƎūƑ�ŕî
ÀŠĿǄĚƑƙĿēîē�ēĚ�gîƙ�¡îŕŞîƙ�ēĚ�HƑîŠ� îŠîƑĿî�ǋ�ČūŠ�ŕî�ČūŕîċūƑîČĿŬŠ�ČūŞū�ĳĚƙƥūƑ

ĚČūŠŬŞĿČū�ēĚ�ŕî�GƭŠēîČĿŬŠ�ÀŠĿǄĚƑƙĿƥîƑĿî�ēĚ�gîƙ�¡îŕŞîƙɍ
��ēŁî�ēĚ�ĺūǋ�ƎƭĚēū�ēĚČĿƑ�ƐƭĚ�ĺĚŞūƙ�ČūŠƙĚĳƭĿēū�ĺîČĚƑ�ČƑĚČĚƑ�ĚƙƥĚ�ƎƑūĳƑîŞî
ĲūƑŞîƥĿǄūɈ�ƎîƑî�ƎūēĚƑ�ŕŕĚĳîƑ�ēĚ�ĲūƑŞî�ĚĲĿČĿĚŠƥĚ�î�Şïƙ�ĿŠƥĚƑĚƙîēūƙ�ïǄĿēūƙ�ēĚ

ČūŠūČĿŞĿĚŠƥū�ĚǊƎĚƑƥūɈ�ČūŠ�ƭŠ�ĚƐƭĿƎū�ĿŠŞĚŏūƑîċŕĚ�ēĚ�ƎƑūĲĚƙūƑîēū�ǋ�ēĚ�ĳĚƙƥĿŬŠɈ�ƙĿĚŞƎƑĚ
î�ēĿƙƎūƙĿČĿŬŠ�ēĚ�ŠƭĚƙƥƑūƙ�îŕƭŞŠūƙ�ƎîƑî�ūĲƑĚČĚƑ�ŕî�ŞĚƥūēūŕūĳŁî�ēūČĚŠƥĚ�Şïƙ�ĲŕĚǊĿċŕĚ�ǋ

îēĚČƭîēî�î�ƭŠ�ƎƑūǋĚČƥū�ǄĿǄūɈ�ƙĿĚŞƎƑĚ�ĚŠ�ČūŠƥîČƥū�ČūŠ�ŕî�ƑĚîŕĿēîē�ĿŠēƭƙƥƑĿîŕ�ǋ�ŕî
ĚǊČĚŕĚŠČĿî�ĚŠ�Ěŕ�ēĚƙĚŞƎĚŪū�ƎƑūĲĚƙĿūŠîŕɍ

\³Ķ�ÑÕ�Ńď²�ÑÖË²Ñ²�ëĖĲĎ²ďÑĖ�Õď���\��²�Ë÷ÕďľĖĶ�ÑÕ�÷ďìÕď÷ÕĲĖĶ ��

�48��(6�0,&52"
gî�qîĚƙƥƑŁî�ÀŠĿǄĚƑƙĿƥîƑĿî�TŠƥĚƑŠîČĿūŠîŕ�ĚŠ�TŠĳĚŠĿĚƑŁî�ēĚ

 ūŠĲĿîċĿŕĿēîēɈ�qîŠƥĚŠĿċĿŕĿēîē�ǋ�¤ĿĚƙĳū�ɚqT ¤~ɛ�Ěƙ�ƭŠî�ĲūƑŞîČĿŬŠ
ƥūƥîŕŞĚŠƥĚ�ūŠŕĿŠĚ�ēĿƙĚŪîēî�ƎîƑî�ēîƑ�î�ČūŠūČĚƑ�ŕîƙ�ƥěČŠĿČîƙ�ǋ

ŞĚƥūēūŕūĳŁîƙ�Şïƙ�ƑĚŕĚǄîŠƥĚƙ�ĚŠ�ŕîƙ�ŞîƥĚƑĿîƙ�¤�q¬�ɚ¤ĚŕĿîċĿŕĿƥǋɈ
�ǄîĿŕîċĿŕĿƥǋɈ�qîĿŠƥîĿŠîċĿŕĿƥǋɈ�¤ĿƙŒɠ� ūŠĲĿîċĿŕĿēîēɈ�'ĿƙƎūŠĿċĿŕĿēîēɈ

qîŠƥĚŠĿċĿŕĿēîēɈ�¤ĿĚƙĳūɛɍ�

¬Ě�ČūŞƎūŠĚ�ēĚ�ƭŠ�ČūŠŏƭŠƥū�ĚƐƭĿŕĿċƑîēū�ēĚ
ČūŠūČĿŞĿĚŠƥūƙ�ǋ�îƎŕĿČîČĿūŠĚƙ�ƎƑïČƥĿČîƙ�ƐƭĚ�ƎūƥĚŠČĿîŠ

ŕî�ČîƎîČĿēîē�ēĚŕ�îŕƭŞŠū�ƎîƑî�îŠîŕĿǕîƑɈ�ŞĚŏūƑîƑ�ǋ
ĳĚƙƥĿūŠîƑ�ŕūƙ�ƎƑūČĚēĿŞĿĚŠƥūƙɈ�ūƎĚƑîČĿūŠĚƙɈ�ŞĚēĿūƙ�ǋ
ƑĚČƭƑƙūƙ�ĺƭŞîŠūƙ�ēĚēĿČîēūƙ�î�Ěƙƥūƙ�ïŞċĿƥūƙ�ēĚ�ŕî

ĿŠĳĚŠĿĚƑŁî�ĚŠ�ŞƮŕƥĿƎŕĚƙ�ƙĚČƥūƑĚƙɍ



23,1,21(6�'(�18(67526
$/80126

\³Ķ�ÑÕ�Ńď²�ÑÖË²Ñ²�ëĖĲĎ²ďÑĖ�Õď���\��²�Ë÷ÕďľĖĶ�ÑÕ�÷ďìÕď÷ÕĲĖĶ ��

ʘ\E��c�įĖľÕďË÷ė�Ď÷�Ë²į²Ë÷Ñ²Ñ�ÑÕ�²ď²Ĉ÷š²Ĳʏ
Ñ÷ĶÕĕ²Ĳʏ�ÑÕĶ²ĲĲĖĈĈ²Ĳʏ�ĖįÕĲ²Ĳ�Ś�ĎÕăĖĲ²Ĳ�ÑÕ
Ď²ďÕĲ²�ËĖďľ÷ďŃ²�Ś�ËĖďë÷²ÊĈÕʏ�ÕıŃ÷įĖĶ�Õ

÷ďĶľ²Ĉ²Ë÷ĖďÕĶ�į²Ĳ²�ì²Ĳ²ďľ÷š²Ĳ�Ĉ²
Ñ÷ĶįĖď÷Ê÷Ĉ÷Ñ²Ñ�ÑÕ�Ĉ²�įĈ²ďľ²�įĲĖÑŃËľ÷ŗ²ʕʘ�

\²ĲËĖ��ďľĖď÷Ė��ĲÕĈĈ²ďĖ
;ÕĲÕďľÕ�Õď�|Ĉ²ďÕ²Ë÷ėďʏ�&ŗ²ĈŃ²Ë÷ėď�Ś

�ÑĎ÷ď÷ĶľĲ²Ë÷ėď�ÑÕĈ�\²ďľÕď÷Ď÷ÕďľĖ�ʥ�|ÕĎÕř

ʘ�ĖĎĖ�ìÕĲÕďľÕ�ÑÕ�įĲĖŚÕËľĖĶ�Õď
Ñ÷Ķľ÷ďľĖĶ�į²ùĶÕĶʏ�Ď÷�ľĲ²Ê²ăĖ�÷ĎįĈ÷Ë²
ŗ÷²ăÕĶ�ëĲÕËŃÕďľÕĶ�Ś�Ñ÷ŗÕĲĶ÷Ñ²Ñ�ÑÕ
òĖĲ²Ĳ÷ĖĶʕ�V²�÷ďÑŃĶľĲ÷²�ĲÕıŃ÷ÕĲÕ

Ď²ďľÕďÕĲĶÕ�Õď�ËĖďľ÷ďŃĖ�ÑÕĶ²ĲĲĖĈĈĖ�Ś
²ËľŃ²Ĉ÷š²Ë÷ėďʕ�V²�\²ÕĶľĲù²�ÕĶ�Ńď²
²ĈľÕĲď²ľ÷ŗ²�ÑÕ�ìĲ²ď�Ńľ÷Ĉ÷Ñ²Ñ�į²Ĳ²
įĲĖëÕĶ÷Ėď²ĈÕĶ�ıŃÕ�ďĖ�įŃÕÑ²ď

į²Ĳľ÷Ë÷į²Ĳ�ÑÕ�ËŃĲĶĖĶ�įĲÕĶÕďË÷²ĈÕĶ�Ś
ÑÕĶÕ²ď�ÑÕĶ²ĲĲĖĈĈ²ĲĶÕ
įĲĖëÕĶ÷Ėď²ĈĎÕďľÕʕʘ�

VŃË÷²ďĖ�]²ĲË÷Ķ÷
;ÕĶľĖĲ�ÑÕ�|ĲĖŚÕËľĖĶ�ʥ�;E&

ʘEďŗ÷ľĖ�²�ëĖĲĎ²ĲĶÕ�Ś�Ë²į²Ë÷ľ²ĲĶÕ�Õď�ÕĶľÕ
įĲĖìĲ²Ď²ʏ�ıŃÕ�Ķ÷ÕďÑĖ�ÕĈ�ńď÷ËĖ�Õď�ĶŃ�Ĳ²ĎĖʏ
įÕĲË÷ÊÕ�Ĉ²Ķ�ďÕËÕĶ÷Ñ²ÑÕĶ�ÑÕ�ĈĖĶ�ÕĶľŃÑ÷²ďľÕĶʏ
Ķ²ľ÷Ķë²Ë÷ÕďÑĖ�Ĉ²Ķ�Ď÷ĶĎ²Ķʏ�ĈĖìĲ²ďÑĖ�ĈĖĶ
ĖÊăÕľ÷ŗĖĶ�ÕĶľ²ÊĈÕË÷ÑĖĶ�ʏ�²Ĉ÷ĎÕďľ²ďÑĖ�Ĉ²

į²Ĳľ÷Ë÷į²Ë÷ėď�²Ëľ÷ŗ²�ĎÕÑ÷²ďľÕ�Ĉ²
ËĖĎŃď÷Ñ²Ñ�÷ďľÕĲď²Ë÷Ėď²Ĉ�ÑÕ�²ĈŃĎďĖĶ�Õ

÷ďĶľ÷ľŃË÷ĖďÕĶʕʘ

VŃ÷Ķ�¤÷ÕĈĎ²
"÷ĲÕËľĖĲ�;ÕďÕĲ²Ĉ�ʥ��ÕĈ÷²Ê÷Ĉ÷ľŚ�\ÕÑ÷²



&$5$&7(5�67,&$6�'(�0,&52
sƭĚƙƥƑî�ŞĚƥūēūŕūĳŁî�ēūČĚŠƥĚ�ĲŕĚǊĿċŕĚɈ�ƙƭŞîēū�î�ŠƭĚƙƥƑū�ĚƐƭĿƎū�ĺƭŞîŠūɈ�ČŕîǄĚƙ�ēĚ
ŠƭĚƙƥƑū�ěǊĿƥūɇ

\³Ķ�ÑÕ�Ńď²�ÑÖË²Ñ²�ëĖĲĎ²ďÑĖ�Õď���\��²�Ë÷ÕďľĖĶ�ÑÕ�÷ďìÕď÷ÕĲĖĶ ��

/ƙƥƭēĿî�ČūŠ�ČūŞūēĿēîēɈ�ĚŠ
ČƭîŕƐƭĿĚƑ�ŞūŞĚŠƥū�ǋ�ŕƭĳîƑ

¡¤~H¤�q� � Ȃȁȁʣ
~sg Ts/��

sƭĚƙƥƑūƙ�ĚǊƎĚƑƥūƙ�îƥĿĚŠēĚŠ�ČƭîŕƐƭĿĚƑ
ēƭēî�ƎūƑ�ĲūƑūƙ�ū�ƥƭƥūƑŁîƙ�

�¹/s T�s �'/g
¡¤~G/¬~¤�'~ ���

qîƥĚƑĿîƙ�ĚƙƎĚČĿîŕĿǕîēîƙ
ƙĿĚŞƎƑĚ�ĚŠ�ŞĚŏūƑî�ČūŠƥĿŠƭî�

 ~s¹/s T'~¬
� ¹À�g T è�'~¬��

/ƙƥîŞūƙ�î�ƥƭ�ēĿƙƎūƙĿČĿŬŠ�ƎîƑî
ČƭîŕƐƭĿĚƑ�ČūŠƙƭŕƥî�ĚŠ�ȅȉĺ�ŕîċūƑîċŕĚƙ

¬/HÀ Tq T /s¹~
� �'0q T ~ ���

qūūēŕĚ�ēĚ�îŕƥî�ēĿƙƎūŠĿċĿŕĿēîē��

¡g�¹�G~¤q�
¬/s T g g� � Þ � G T ��g/ ���

¹Ě�îǋƭēîŞūƙ�î�ƎŕîŠĿĲĿČîƑƥĚ�ēƭƑîŠƥĚ
ƥūēū�Ěŕ�ČƭƑƙū�

�¬/¬~¤�q T /s¹~
 ~s¹ TsÀ~��

�$�48,�1�9$�',5,*,'$"

gî�qîĚƙƥƑŁî�qT ¤~�Ěƙƥï�ĚƙƎĚČĿîŕŞĚŠƥĚ�ĚƙƥƑƭČƥƭƑîēî
ƎîƑî�ĿŠĳĚŠĿĚƑūƙ�ēĚ�ČƭîŕƐƭĿĚƑ�ƑîŞî�ƐƭĚ�ēĚƙĚŞƎĚŪîŠ
ƙƭ�ŕîċūƑ�ĚŠ�ĚŞƎƑĚƙîƙ�Ě�ĿŠƙƥĿƥƭČĿūŠĚƙ�ēĿƑĚČƥîŞĚŠƥĚ
ƑĚŕîČĿūŠîēîƙ�ČūŠ�îƎŕĿČîČĿūŠĚƙ�ĿŠēƭƙƥƑĿîŕĚƙ�ĚŠ�ŕîƙ�ƐƭĚ
ŕūƙ�îƙƎĚČƥūƙ�ēĚ� ūŠĲĿîċĿŕĿēîēɈ�qîŠƥĚŠĿŞĿĚŠƥū�ǋ
¬ĚĳƭƑĿēîē�ƙūŠ�ČŕîǄĚƙɍ�

/ŕ�ēĿƙĚŪū�ēĚ�ŕî�ĲūƑŞîČĿŬŠɈ�ŕî�ƥƭƥūƑŁî�ƎĚƑƙūŠîŕĿǕîēî�ǋ
ŕîƙ�îǄîŠǕîēîƙ�ƥĚČŠūŕūĳŁîƙ�ūŠɠŕĿŠĚ�ƐƭĚ�ƙĚ�ƭƙîŠ�ĺîČĚŠ
ƎūƙĿċŕĚ�ƐƭĚ�Ěƙƥî�qîĚƙƥƑŁî�ƎƭĚēî�ƙĚƑ�ČƭƑƙîēî�ČūŠ
ěǊĿƥū�ƎūƑ�ƎĚƑƙūŠîƙ�ƐƭĚ�ƥƑîċîŏîŠ�ǋ�ƐƭĚ�ƥĿĚŠĚŠ
ƑĚƙƎūŠƙîċĿŕĿēîēĚƙ�ĲîŞĿŕĿîƑĚƙɈ�ĚŠ�ČƭîŕƐƭĿĚƑ�ĺūƑîƑĿū�ǋ
ēĚƙēĚ�ČƭîŕƐƭĿĚƑ�ƎîƑƥĚ�ēĚŕ�ŞƭŠēūɍ�



0,&52�(1�&,)5$6

\³Ķ�ÑÕ�Ńď²�ÑÖË²Ñ²�ëĖĲĎ²ďÑĖ�Õď���\��²�Ë÷ÕďľĖĶ�ÑÕ�÷ďìÕď÷ÕĲĖĶ ��

����
$�26�

sÀ/¬¹¤� � /Ý¡/¤ T /s T� ɇ

����
(*5(6$'26

sÀ/¬¹¤~¬ �¤/¬Àg¹�'~¬ ɇ �

���
(;3(5726

sÀ/¬¹¤~ �¡¤~G/¬~¤�'~ ɇ

TŠĳĚŠĿĚƑūƙ�ēĚ�ēĿĲĚƑĚŠƥĚƙ�ĚƙƎĚČĿîŕĿēîēĚƙ��
ɚŞĚČïŠĿČūƙɈ�ĿŠēƭƙƥƑĿîŕĚƙɈ�ƐƭŁŞĿČūƙɈɍɍɍɛ�ƎƑūČĚēĚŠƥĚƙ

ēĚ�ƙĚČƥūƑĚƙ�ǄîƑĿîēūƙ�ɚƎĚƥƑŬŕĚūɈ�ČūŠƙƥƑƭČČĿŬŠɈ
ŞĿŠĚƑŁîɈ�ƐƭŁŞĿČūɈ�ƥƑîŠƙƎūƑƥĚƙɈɍɍɍɛ�ĺîŠ�ƙƭƎĚƑîēū�ČūŠ
ěǊĿƥū�ŠƭĚƙƥƑū�ƎƑūĳƑîŞî�ǋ�ĚŠ�ŕî�îČƥƭîŕĿēîē�îƎŕĿČîŠ
ēĿČĺūƙ�ČūŠūČĿŞĿĚŠƥūƙ�ĚŠ�ƙƭƙ�ƎƭĚƙƥūƙ�ēĚ�ƥƑîċîŏūɍ�

sƭĚƙƥƑū�ĚƐƭĿƎū�ēĚ�ēūČĚŠƥĚƙ�ƎƑūČĚēĚŠƥĚƙ�ēĚŕ
ŞƭŠēū�îČîēěŞĿČū�Ě�ĿŠēƭƙƥƑĿîŕɈ�ƙĚ�ĚŠČƭĚŠƥƑî�ĚŠ

ČūŠƥĿŠƭî�ĲūƑŞîČĿŬŠ�ǋ�îċîƑČî�ŞƮŕƥĿƎŕĚƙ
ĚƙƎĚČĿîŕĿēîēĚƙɍ�¡ƑūČĚēĚŠ�ēĚ�ŞƭČĺūƙ�ƎîŁƙĚƙ�ǋ

ƥĿĚŠĚŠ�ƭŠî�îŞƎŕĿî�ƥƑîǋĚČƥūƑĿî�ƎƑūĲĚƙĿūŠîŕɍ

£ƭĿŠČĚ�ĚēĿČĿūŠĚƙ�îǄîŕîŠ�ŕî�îŞƎŕĿî�ƥƑîǋĚČƥūƑĿî�ēĚ
ƭŠî�qîĚƙƥƑŁî�ÀŠĿǄĚƑƙĿƥîƑĿî�TŠƥĚƑŠîČĿūŠîŕ�ČĚƑƥĿĲĿČîēî
ƎūƑ�ŕî�ÀŠĿǄĚƑƙĿēîē�ēĚ�gîƙ�¡îŕŞîƙ�ēĚ�HƑîŠ� îŠîƑĿîɈ
ƐƭĚ�ČƭĚŠƥî�ČūŠ�ŕî�ČūŕîċūƑîČĿŬŠ�ēĚ�ƎƑūĲĚƙūƑîēū�ēĚ

ēĿĲĚƑĚŠƥĚƙ�ƎîŁƙĚƙ�ēĚ�/ƭƑūƎî�ǋ�gîƥĿŠūîŞěƑĿČîɍ�



352*5$0$�)250$7,92�02'8/$5

\³Ķ�ÑÕ�Ńď²�ÑÖË²Ñ²�ëĖĲĎ²ďÑĖ�Õď���\��²�Ë÷ÕďľĖĶ�ÑÕ�÷ďìÕď÷ÕĲĖĶ ��

 ~sG T�� T g T'�'
q�s¹/s T� T g T'�' � Þ
q�s¹/s Tq T /s¹~

¤ T /¬H~

gî� qîĚƙƥƑŁî� qT ¤~� ƙĚ� ēĿǄĿēĚ� ĚŠ� ƥƑĚƙ� ŞŬēƭŕūƙ� ƐƭĚ� ƙūŠ� îēĚŞïƙ� /ǊƎĚƑƥūƙ
ÀŠĿǄĚƑƙĿƥîƑĿūƙɇ�  ūŠĲĿîċĿŕĿēîēɈ� qîŠƥĚŠĿċĿŕĿēîē� ǋ� qîŠƥĚŠĿŞĿĚŠƥūɈ� ǋ� ¤ĿĚƙĳūɈ� ČūŠ� ƭŠ
¹Ƒîċîŏū� GĿŠîŕ� ƐƭĚ� ƎūēƑï� ǄĚƑƙîƑ� ƙūċƑĚ� ČƭîŕƐƭĿĚƑî� ēĚ� Ěŕŕūƙɍ� � 'ĿČĺūƙ� /ǊƎĚƑƥūƙ� ƙūŠ
ČūŠǄîŕĿēîċŕĚƙ�ēĚŠƥƑū�ēĚ�ŕî�qîĚƙƥƑŁîɍ�

 ūŠ� Ěƙƥî� ūƑĳîŠĿǕîČĿŬŠ� ēĚ� ČūŠƥĚŠĿēūƙ� ƎūƑ� ƥĚŞïƥĿČîƙ� ŠƭĚƙƥƑūƙ� îŕƭŞŠūƙ� ƎƭĚēĚŠ
ĲūƑŞîƑƙĚ� ĚƙƎĚČĿîŕĿǕïŠēūƙĚ�ƎūƑ� Čîēî� ïƑĚî�ēĚ� ČūŠūČĿŞĿĚŠƥūɈ� îƎƑĚŠēĿĚŠēū� ǋ� îƎŕĿČîŠēū
ŕūƙ� ƎîƑïŞĚƥƑūƙ� ǋ� ƥĚČŠūŕūĳŁîƙ� ¤�q¬� ēĚƙēĚ� Ěŕ� ēĿƙĚŪūɈ� ĺîƙƥî� ŕî� ĿŞƎŕĚŞĚŠƥîČĿŬŠɈ� Ěŕ
ŞîŠƥĚŠĿŞĿĚŠƥū� ǋ� Ěŕ� îŠïŕĿƙĿƙ� ēĚ� ƙĚĳƭƑĿēîē� ǋ� ƑĿĚƙĳū� ĚŠ� ƥūēîƙ� ŕîƙ� ĚƥîƎîƙ� ēĚ� ČƭîŕƐƭĿĚƑ
ĚƐƭĿƎūɈ�ƙĿƙƥĚŞî�ū�ĿŠƙƥîŕîČĿŬŠɍ
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sƭĚƙƥƑū�ČîŞƎƭƙ�ǄĿƑƥƭîŕ�qūūēŕĚɈ�ĳĚƙƥĿūŠîēū�ƎūƑ�ƭŠ
ĚƐƭĿƎū�ēĚ�ĳĚƙƥĿŬŠ�ēĿƙƎūŠĿċŕĚ�ƎîƑî�ēîƑ�ƑĚƙƎƭĚƙƥî
ĚŠ�ȅȉ�ĺūƑîƙ�ŕîċūƑîŕĚƙɈ�ēĿƙƎūŠĚ�ēĚ�GūƑūƙ�ēĚ�ēƭēîƙ
ǋ�ēĚċîƥĚɈ� ĺîƥƙɈ�'ūČƭŞĚŠƥūƙ�ēĚ�ƥĚǊƥūɈ��ƑČĺĿǄūƙ
ŞƭŕƥĿŞĚēĿî�ǋ�ČūŠƥîŞūƙ�ČūŠ�ČūŞƭŠĿČîČĿŬŠ�ƎūƑ��
ČūƑƑĚū�ĚŕĚČƥƑŬŠĿČū�ǋ�Øĺîƥƙ�ƎƎɍ�/ŕ�îŕƭŞŠū�ƥĿĚŠĚ�
ŕî�ƎūƙĿċĿŕĿēîē�ēĚ�ĚƙƥƭēĿū�ūŠŕĿŠĚ�ū�ċĿĚŠ�ūĲĲŕĿŠĚ
ēĚƙČîƑĳîŠēū�ŕūƙ�ŞîƥĚƑĿîŕĚƙɍ�

\³Ķ�ÑÕ�Ńď²�ÑÖË²Ñ²�ëĖĲĎ²ďÑĖ�Õď���\��²�Ë÷ÕďľĖĶ�ÑÕ�÷ďìÕď÷ÕĲĖĶ ��

�ćÏÅê�ďĕă�ć

qîƥĚƑĿîƙ�ĚǊƎŕĿČîƥĿǄîƙ�ČūŠ�ƎƑūČĚƙūƙɈ
Şěƥūēūƙ�ǋ�ƥěČŠĿČîƙ�î�ŠĿǄĚŕ�ƥĚŬƑĿČū�ǋ��ĚŠ
ƎîƑîŕĚŕū�ƙĚ�ƎŕîŠƥĚîŠ�ĚŏĚƑČĿČĿūƙ
ƎƑïČƥĿČūƙɍ�

�òăÞćÌòÿć

¹îŕŕĚƑĚƙ�ēĚ�ČîƑïČƥĚƑ�Şïƙ�ĚƙƎĚČŁĲĿČū
ĿŞƎîƑƥĿēūƙ�ƎūƑ�ƎƑūĲĚƙĿūŠîŕĚƙ
ČƭîŕĿĲĿČîēūƙ�îƎūǋîēūƙ�ĚŠ�ŞĚēĿūƙ
îƭēĿūǄĿƙƭîŕĚƙɍ

�¬�²¹èÏ�

 ƭƑƙūƙ�ĚƙƎĚČĿîŕĿǕîēūƙ�ēĚ�ƭƥĿŕĿēîē�î
ēĿĲĚƑĚŠƥĚƙ�ƙĚČƥūƑĚƙ�ĿŠēƭƙƥƑĿîŕĚƙ�ƎîƑî
îČĚƑČîƑƙĚ�î�ŕî�ƑĚîŕĿēîē�ƎƑūĲĚƙĿūŠîŕ
ƎūƑ�ïƑĚîƙ�ēĚ�ČūŠūČĿŞĿĚŠƥūɍ�

gūƙ�ČūŠƥĚŠĿēūƙ�~�gTH�¹~¤T~¬�ēĚŕ� ČƭƑƙū�ƙĚ�ēĿǄĿēĚŠ�ĚŠ��ƙĿĳŠîƥƭƑîƙ� ǋ�ĚŠ�ØūƑŒƙĺūƎƙ
ƐƭĚ� ūĲƑĚČĚŠ� ĚŠƥƑĚ� îŞċūƙ� ƭŠ� ČūŠŏƭŠƥū� ēĚ� ŞîƥĚƑĿîƙ� ƥƑūŠČîŕĚƙ� ĳĚŠĚƑîŕĚƙ� îƙŁ� ČūŞū� ƭŠ
ĚŠĲūƐƭĚ�Şïƙ�ƎîƑƥĿČƭŕîƑĿǕîēū�ĚŠ�Şěƥūēūƙ�ǋ�ƥěČŠĿČîƙ�ČūŠČƑĚƥîƙɍ�

¬Ě� ūĲƑĚČĚŠ� îēĚŞïƙ� ČūŠƥĚŠĿēūƙ� ~¡¹�¹T×~¬�  ~q¡g/q/s¹�¤T~¬� ǋ� H¤�¹ÀT¹~¬Ɉ
ūĲƑĚČĿēūƙ�ĚŠ�ŠƭĚƙƥƑî��ČîēĚŞĿîɈ� ƎîƑî�îƥĚƑƑĿǕîƑ� ŕūƙ� ČūŠČĚƎƥūƙ�ƎūƑ�ïŞċĿƥūƙ�ēĚ�îƎŕĿČîČĿŬŠ
Şïƙ�ĚƙƎĚČĿĲĿČūƙɍ�
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\³Ķ�ÑÕ�Ńď²�ÑÖË²Ñ²�ëĖĲĎ²ďÑĖ�Õď���\��²�Ë÷ÕďľĖĶ�ÑÕ�÷ďìÕď÷ÕĲĖĶ ��

 ~sGT��TgT'�'�ɚȂȆ�/ ¹¬ɛ

�
¬T
H
s
�
¹À
¤
�
¬

Ø
~
¤
e¬
O
~
¡¬

�
 �

'
/q

T�

¤T/¬H~�ɚȂȆ�/ ¹¬ɛ
q�s¹/sT�TgT'�'�Þ

q�s¹/sTqT/s¹~�ɚȃȆ�/ ¹¬ɛ�

 ūŠĲĿîċĿŕĿēîē�ēĚ�'ĿƙƎūƙĿƥĿǄūƙ������
ɚȇ�/ ¹¬ɛ
 ūŠĲĿîċĿŕĿēîē�ēĚ�¬ĿƙƥĚŞîƙ�����������
ɚȇ�/ ¹¬ɛ
¡ƑïČƥĿČîƙ�ēĚ� ūŠĲĿîċĿŕĿēîē�����������
ɚȄ�/ ¹¬ɛ

qîŠƥĚŠĿċĿŕĿēîēɈ�qîŠƥĚŠĿŞĿĚŠƥū�ǋ
'ĿƙƎūŠĿċĿŕĿēîē�ɚȈ�/ ¹¬ɛ
HĚƙƥĿŬŠ�ēĚŕ�qîŠƥĚŠĿŞĿĚŠƥū�ɚȊ�/ ¹¬ɛ
¤ q�ɚȆ�/ ¹¬ɛ
¡ƑïČƥĿČîƙ�ēĚ�qîŠƥĚŠĿċĿŕĿēîē�ǋ
qîŠƥĚŠĿŞĿĚŠƥū��ɚȅ�/ ¹¬ɛ

gî�qĚƥūēūŕūĳŁî�ȇ�¬ĿĳŞî�ƎîƑî�ŕî
qĚŏūƑî�ēĚ�ŕî�GĿîċĿŕĿēîē
�gĚîŠ�qîŠîĳĚŞĚŠƥ
�TŠēƭƙƥƑĿî�ȅɍȁ

�ŠïŕĿƙĿƙ�/ƙƥîēŁƙƥĿČū�ēĚ�Gîŕŕūƙ
� ūŠĲĿîċĿŕĿēîē�ēĚ�¬ūĲƥǅîƑĚ
�/Šƙîǋūƙ�ēĚ�GĿîċĿŕĿēîē
� ūŠĲĿîċĿŕĿēîē�ēĚ
 ūŞƎūŠĚŠƥĚƙ�/ŕěČƥƑĿČūƙ�ǋ
/ŕĚČƥƑŬŠĿČūƙ

qĚƥūēūŕūĳŁî�ēĚ��ŠïŕĿƙĿƙ� îƭƙî�¤îŁǕ
gƭċƑĿČîČĿŬŠ
~ƑĳîŠĿǕîČĿŬŠ� ēĚŕ� 'ĚƎîƑƥîŞĚŠƥū� ēĚ
qîŠƥĚŠĿŞĿĚŠƥū�
TŞƎŕîŠƥîČĿŬŠ�ēĚ�ƭŠ�Hq�~

 ūŠĲĿîċĿŕĿēîē�OƭŞîŠî
�TŠƙƎĚČČĿŬŠ�ēĚŕ�qîŠƥĚŠĿŞĿĚŠƥū
� îēĚŠîƙ�ēĚ�qîƑŒūǄ
�qîŠƥĚŠĿċĿŕĿēîē�îƎŕĿČîēî�îŕ�¬ĚČƥūƑ
�ĚƑūŠïƭƥĿČū�
�×ĚŠƥîŠîƙ�~ƎĚƑîƥĿǄîƙ�ēĚ�TŠƥĚĳƑĿēîē
ɚ×~Tɛ
�qūēĚŕĿǕîČĿŬŠ�ēĚŕ�qîŠƥĚŠĿŞĿĚŠƥū�ǋ
~ƎƥĿŞĿǕîČĿŬŠ
�qîŠƥĚŠĿŞĿĚŠƥū��îƙîēū�ĚŠ�ŕî
 ūŠēĿČĿŬŠ�ɚ �qɛ
�gūĳŁƙƥĿČî�ēĚŕ�qîŠƥĚŠĿŞĿĚŠƥū
�¡ŕîŠĚîŞĿĚŠƥū�/ƙƥƑîƥěĳĿČū�ƎîƑî�Ěŕ
qîŠƥĚŠĿŞĿĚŠƥū�qĿŠĚƑū
qūēĚŕū��ïƙĿČū�ēĚ�~ƎƥĿŞĿǕîČĿŬŠ�ēĚ
¡ŕîŠĚƙ�ēĚ�qîŠƥĚŠĿŞĿĚŠƥū�Ě�TŠƙƎĚČČĿŬŠ
¹ěČŠĿČîƙ�ēĚ��ŠïŕĿƙĿƙ�ēĚ� ūƙƥĚƙ�ēĚ
 ĿČŕū�ēĚ�×Ŀēî�ɚg  �ɛ�Ě�TŠĳĚŠĿĚƑŁî�ēĚ
GĿîċĿŕĿēîē�

GƭŠēîŞĚŠƥūƙ�ǋ�ƥěČŠĿČîƙ�ēĚŕ
�ŠïŕĿƙĿƙ�ēĚ�¤ĿĚƙĳūƙ�ɚȆ�/ ¹¬ɛ
�ŠïŕĿƙĿƙ� ƭîŠƥĿƥîƥĿǄū�ēĚ�¤ĿĚƙĳūƙ�ɚȆ
/ ¹¬ɛ
HĚƙƥĿŬŠ�ēĚŕ�¤ĿĚƙĳū�ɚȃ�/ ¹¬ɛ
¡ƑïČƥĿČîƙ�ēĚ�¤ĿĚƙĳū�ɚȃ�/ ¹¬ɛ

/ƙƥƭēĿūƙ�ēĚ� ūŠƙĚČƭĚŠČĿîƙ�ǋ
èūŠĿĲĿČîČĿŬŠ�ĚŠ��ČČĿēĚŠƥĚƙ�HƑîǄĚƙ
�sūƑŞîƥĿǄî�ƙūċƑĚ�¤ĿĚƙĳūƙ
��ŠïŕĿƙĿƙ�ēĚ�îČČĿēĚŠƥĚƙ�ǋ�ČîƥïƙƥƑūĲĚƙɇ
gĚČČĿūŠĚƙ�îƎƑĚŠēĿēîƙ

�ŠïŕĿƙĿƙ�ēĚ�¤ĿĚƙĳūƙ
qĚēĿūîŞċĿĚŠƥîŕĚƙ�ɚ¬/×/¬~ɛ
��ŠïŕĿƙĿƙ�ĺĿƙƥŬƑĿČū�ēĚ�îČČĿēĚŠƥĚƙ
qOT'�¬
�O�è~¡
�/ǄîŕƭîČĿŬŠ�ēĚ�ŕî�¬ĚĳƭƑĿēîē�ĚŠ
¬ĿƙƥĚŞîƙ��ĚƑūŠïƭƥĿČūƙ
��ŠïŕĿƙĿƙ�ēĚ�Gîŕŕūƙ�ēĚ� îƭƙî
 ūŞƮŠ�
�gî�ĳĚƙƥĿŬŠ�ēĚŕ�ƑĿĚƙĳū�ǋ�ƙƭ
ĿŠƥĚĳƑîČĿŬŠ�î�ŕūƙ�ƎƑūČĚƙūƙ�ēĚ
ŞîŠƥĚŠĿŞĿĚŠƥū�ŞĿŠĚƑū
� ĿċĚƑƙĚĳƭƑĿēîē

¹¤���c~�GTs�g�'/�q�/¬¹¤U��ɚȆ�/ ¹¬ɛ�
¹Gq�ɚȆ�/ ¹¬ɛ

 ĚƑƥĿĲĿČîČĿūŠĚƙ�¤�q¬
�¤�q¬�ĚŠ�Ěŕ�ƙĚČƥūƑ�ĚŠĚƑĳěƥĿČū

gūƙ�Ȇ�¡ĿŕîƑĚƙ�ēĚŕ��~e�ēĚ�ŕî�¬q¤¡�ƎîƑî�ƎƑūĲĚƙĿūŠîŕĚƙ�ēĚ�ŕî� ūŠĲĿîċĿŕĿēîē�ǋ�qîŠƥĚŠĿċĿŕĿēîē

�
 

Ø
��
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\³Ķ�ÑÕ�Ńď²�ÑÖË²Ñ²�ëĖĲĎ²ďÑĖ�Õď���\��²�Ë÷ÕďľĖĶ�ÑÕ�÷ďìÕď÷ÕĲĖĶ ��

¡îƑî�îČČĚēĚƑ�î�ŠƭĚƙƥƑū�ČƭƑƙū�ƙŬŕū�ēĚċĚƙ�ƙĚĳƭĿƑ�Ěƙƥūƙ�ƙĚŠČĿŕŕūƙ�Ǝîƙūƙɇ�

®ŵşňĐňƯñ�'sU®U�u͓ğŪǏňñŪėŵĐŵƘňñėğƯƷėŵĐƷŨğŪƯŵėğ
ňėğŪƯňėñėǖƯŊƯƷşŵƷŪňǏğƛƣňƯñƛňŵ

Ȃɍ

 ŵŨƘşğƯñŪƷğƣƯƛŵĹŵƛŨƷşñƛňŵėğUu® ¦U£ U�uȃɍ
¦ğñşňǡñğş£�I�ğƣĐŵĺňğŪėŵğşŨğėňŵǖƯňƘŵƚƷğėğƣğğƣȄɍ

H� UiU'�'0®'0£�I�͗͗͗
£ñĺŵƘŵƛƯñƛŘğƯñ͓£ñǖ£ñşǖ
»ƛñŪƣĹğƛğŪĐňñ�ñŪĐñƛňñ
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�����ŏ

¡¤/ T~ �'/ �
q�¹¤ U Àg�

���������ŏ

T q¡~¤¹/ �
'/ � ¹�¬�¬

̑͒̐̐̐ΌğŪŵĐƯƷĎƛğǖğşƛğƣƯŵğŪĐŶŨŵėŵƣ
ƘşñǡŵƣėƷƛñŪƯğğşĐƷƛƣŵŵƘñĺŵƸŪňĐŵ

£ñĺŵñşĹňŪñşňǡñƛğşĐƷƛƣŵƘñƛñğŨňƣňŶŪėğ
ƯŊƯƷşŵƷŪňǏğƛƣňƯñƛňŵǖĐğƛƯňĹňĐñėŵėğŪŵƯñƣ

9(17$-$6

¡¤~q~ T~s/¬

�/ �¬

'/¬ À/s¹~¬

uƷğƣƯƛñƣŨğŘŵƛğƣŵĹğƛƯñƣƘŵƛŨñƯƛňĐƷşñƛƯğǖ
ƛğñşňǡñƛƘñĺŵƸŪňĐŵñŪƯňĐňƘñėŵ

ÙñşŵƛñėñƣğŪ̒̐̕ğƷƛŵƣƘŵƛĎƷğŪ
ğǕƘğėňğŪƯğñĐñėĠŨňĐŵǖėğƣğŨƘşğñėŵƣ

'ğƣĐƷğŪƯŵƣƘñƛñĺƛƷƘŵƣėğĐŵŨƘñŴğƛŵƣǖ
ƘñƛñğŨƘƛğƣñƣ

UŪĐşƷǖğ ƯƛòŨňƯğƣ ėğ şğĺňƯňŨñĐňŶŪ ėğ ĹňƛŨñ ėğş
ƯŊƯƷşŵ͓ şğĺñşňǡñĐňŶŪ ŵ �ƘŵƣƯňşşñ ėğ ƯŊƯƷşŵ ǖ
ĐğƛƯňĹňĐñėŵėğŪŵƯñƣǖğŪǏŊŵñėŵŨňĐňşňŵ



3$5$�0�6�,1)250$&,�1

\³Ķ�ÑÕ�Ńď²�ÑÖË²Ñ²�ëĖĲĎ²ďÑĖ�Õď���\��²�Ë÷ÕďľĖĶ�ÑÕ�÷ďìÕď÷ÕĲĖĶ ��

 ūŠƥîČƥū

 ūūƑēĿŠîČĿŬŠ�ēĚ�ŕî�qîĚƙƥƑŁî�ɠ�O/ÝT��
 ɓ� ¡ƑîČƥĿČîŠƥĚ� TĳŠîČĿū� ¤ūēƑŁĳƭĚǕ� ¬ɓsɈ
/ēĿĲĿČĿū�¡ūŕĿǄîŕĚŠƥĚ�TTɈ�~ĲĿČĿŠî�ȅ
¡îƑƐƭĚ� ĿĚŠƥŁĲĿČū�ǋ�¹ĚČŠūŕŬĳĿČū
 îŞƎƭƙ�ēĚ�¹îĲĿƑîɈ� ¡�ȄȆȁȂȈ
gîƙ�¡îŕŞîƙ�ēĚ�HƑîŠ� îŠîƑĿî
gîƙ�¡îŕŞîƙɈ�HƑîŠ� îŠîƑĿîɈ�/ƙƎîŪî�

ǅǅǅɍŞîĚƙƥƑĿîɠŞĿČƑūɍČūŞ

ʧŞîĚƙƥƑĿîŞĿČƑū

ŞĿČƑūʧĲƭŕƎɍĚƙ

ǅĚċɍ�

ČūƑƑĚūɍ

ƑĚēĚƙɍ

ǅĺîƥƙîƎƎɍ ʋȄȅȇȂȇȅȃȆȂȆȆ

http://www.maestria-micro.com/

