
ŧşŕŅŪŠŖŝ �øĐ%ľ
ŊňŉŐ w ŏ ¤ ő��

�ľþȃĽ(o^dȄƙĕZ;
ȃTß_�EȄƙķ¨ē}ȃnC^dȄľ

ľ

®āľ ƨƼ�¢Ʒƽ ŧşŕćÎƼ]ĄǏǃƸǆư�ƷƙŧşŕŅŪŠŖŝ Ƽ�yƙąy0Ćøƙăĩ

ƺƹƼ�øĐ%ǏØƬƚªkƻƽƙ«ĈƻÌƞư�[ǏǃƸǆǌƚľ

ŉņ ƽƫǆƻľ

ŧşŕ ćÎľ ľ ŧşŕľŀŧƁƅűƂŵľşŹżſŽŵƄƂŵľŕƂƂűƉŁƽ�ÏO�Ʒ�Ï£ļ�øƼǣȀǥ¼ȁǸȂ

ǩǽ¼v¾ćǏ{ĊƬǌćÎƷƝǌƚáŉ§ŀŧşŕŉŁƸáŊ§ŀŧşŕŊŁƻ0Ƨƶ{ĊƩǍǌƚ

ŧşŕŉ ƽ ŊňŊň wĻƢǊ{ĊƙŊňŊŌ wƻĦ0ĢÌƙŊňŊŏ wƻ«¬ĢÌƬǌ�gƷƝǌƚ

ŧşŕŊ ƽ ŊňŊŏ wĻƢǊ{ĊƪƙŊňŋň wE�ÒƻĢÌƬǌćÎƷƝǌƚŋōňľšŜƊ ��Ǐ

ïôƬǌĒpƼǒǾǔ Šţū ƸƙŋōňľšŜƊ ��ǏïôƬǌ=ǒƼǒǾǔšŝŘ ƢǊ�ǌƚľ

ŧşŕŉ Ƹ ŧşŕŊľ ľ ŧşŕŉŅŠţūŀS ŉ qŁƽ£^Yñį ŎōŻŽ Ƽ ōŉŊ ƼlƢǊ�ǋƙŉ lƽ

Ô� ŋŐŽȁŊōŎ YƼǿǚǴǼƢǊ�ǌƚǿǚǴǼƼð�ƽ ŉŋņŉ �YƻĤƬǌƚŧşŕŉŅ

šŝŘŀS ŉFŁƽÔ� ŉōŽƼ ŧşŕľĭ ŉŋŋ EƸÔ� ŉŋņōŽ Ƽ šŵŵƂşŕŨ ĭ ŎŌ EƢǊ�ǋƙ

£^Yñį ŉōňŻŽ ƻ0sƬǌƚŧşŕŊ ƽǒȀǧǫ�Ǐç ŉň  ƪƙ£^YñįǏ� ŉňňľ

ŻŽ ƢǊ� ŉňňňľŻŽ ƻ�~ƬǌƚċƪƞĐ%ƽ��Ƽǝǔǩƻƶ+İƩǍƶƞǌƚľ

ŸƄƄƀƃŒŇŇűƃƄƂſžſŽŵƂƃņƃŻűƄŵżŵƃųſƀŵņſƂŷŇŴſųƅŽŵžƄƃŇľ

Ŋņ ŧşŕŅŪŠŖŝ Ƹƽľ

ŧşŕŅŪŠŖŝľ ľ ƛŧşŕŅŪŠŖŝƜƸƽƛŧşŕlƜƸƛǮȂǩǫȂlƜƸƷ ŪŠŖŝ ĄÁǏûƟƨƸƷƝ

ǌƚ«¢ƷƽƛŧşŕlƜƣ�Ǐ�ƬƼƢƙƛǮȂǩǫȂlƜƻƹƼǉƟƺ!ÿƣƝǌƼƢƙƮ

ƪƶƛŧşŕŅŪŠŖŝƜƣƹƼǉƟƺ�øĐ%Ǐ¥ƬǌƢǏØƬƚƺơƙŧşŕŅŪŠŖŝ ƻĲƬǌ

Ĉƽ��Ƽ ŧşŕľŧųŹŵžųŵľŖſſŻľŀŊňŉōŁƼ ŉŌŋľŀŤűƂűŷŹńľŝŽűŹľŵƄľűżņŁƷǇƺƩǍƶƞǌƚľ

ŸƄƄƀƃŒŇŇƀſƃņƃŹƃƃűņŹƄŇųŷŹŅŲŹžŇƂŵűŴŵƂŇųſžŶņųŷŹŔųſžŶŹŴœŊŉōľ
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ŧşŕ lľ ľ ŧşŕ lȃŧşŕŉ lȄƽƙSȇqƻØƬ ŧşŕŉŅšŝŘ ǒǾǔƼƟƲƙ��ĦŀSȇ�Ł

ƼǒǾǔƼǄǏǱǕȂǢǒǦǳƪƶ ŉ ƴƼ ŪŠŖŝ ÌǯȂǷǏH�ƬǌǇƼƷƝǌƚǱǕȂǢ

ǒǦǳǏƬǌƨƼǝǲǒǾǔƽ:� ŋŅŉňľ ŻŽ �-ƼƛǜǒƜƸNƾǍǌäRƷƝǌƚŧşŕŉ

Ƽ* ŉőŏ EƼƟƲ ŉōŌ EŀŏŐĿŁÛyƣǜǒƻĨóƩǍǌ�gƷƝǋƙƮƼƟƲƼ őň EƣÔ

� ŉōŽ Õ�Ƽ ŧşŕ ĭƙ´ǋ ŎŌ EƣÔ� ŉŋņōŽ Õ�Ƽ šŵŵƂşŕŨ ĭƷƝǌƚŧşŕ Ƽ

ŗŧŤŀ�`�G.ËŁƷƽ��ƼǒȀǧǫǏHǎƭƶǯȂǷǏH�ƬǌƨƸƣƷƤǌƚľľ

ŧşŕ lƼ ŧřŚŘľ ľ �ĚƬǌ�yćãƼưǆƻƙŧřŚŘľŀƃƉƃƄŵŽľŵƁƅŹƆűżŵžƄľŶżƅƈľŴŵžƃŹƄƉŁ"

Ǐ¹ǆƶơƥƼƣ�2ƷƝǌƚSȇFƻƽƙŧşŕ ĭ ŉ EƝưǋƼ ŧřŚŘ ǏØƬƚŧřŚŘ ƽ

M¼�ƻ�cƬǌƚŧşŕ lƸƪƶƼ ŧřŚŘ ƽ šŵŵƂşŕŨ ĭǇêǄHǎƩǌưǆćãƣǈ

ǈĀĶƸƺǌƚƪƢƪ ŉśŜƊ ��Ʒƽ^Ķ�ƻ²ƼĲ�|Ʒę�ƷƤǌƸöƠǊǍǌƚľ

SEFDSKA1 ≈ 5	[Jy]	exp[0.075(ν/GHz)]	ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ȃȆȄ	

ƨƨƷ ŧşŕ ĭ őň EƸ šŵŵƂşŕŨ ĭ ŎŌ EǏöƠƙšŵŵƂşŕŨ ĭƽ ŧşŕ ĭƼ ŏňĿƼ ŧřŚŘ

Ƹ�gƪưŀƴǃǋ ŧşŕ ĭ Ōō E0ƻÕ�Łƚǃư ŪŠŕ ƷƼǱǕǔǢǒǦǳƼhòƢǊƙǯ

ȂǷH�ƻƶ ŧřŚŘ ƣ ŏňĿƻ��ƬǌƸ�gƪưƚ�Ĭ ŕ ƻ ŧşŕŉ lƼ ŧřŚŘ ǏØƬƚ

�ĬŕƼ ŧşŕŉ lƽƙŉľśŜƊ ��ƽSȇFƢǊčǄAƳư�"ƢǊã/ƪƙŉľśŜƊľ��

ƽ|ŀŉŁǏÌƞƶƞǌƚƩƶƙŧşŕŊ ƽƨƼ ŉň  Ƽ�øƷƝǌƸƬǍƾ²ƼĞǋƷƝǌƚľ

SEFDSKA2 ≈ 0.5	[Jy]	exp[0.075(ν/GHz)]ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ȃȇȄ	

ǮȂǩǫȂlľ ľ ǮȂǩǫȂlƽ ŧşŕ lƸ<Iƪƶ ŪŠŖŝ ĄÁǏh�ƷƤǌÕ�lƷƝ

ǌƚ>�ĭƝǌƞƽv¾ćƣöƠǊǍǌƚľ

ǮȂǩǫȂlƼ ŧřŚŘľ ľ �ĬŕƻƽǮȂǩǫȂlƼ�øĐ%ǇØƬƚ1�ƪưƼƽƙċ

éƺl�[ǏĎǁǌƨƸƣƷƤư European VLBI Network Ƹ East Asian VLBI Networkǀ

Ƽ?7lƼ�ĦƷƝǌƚSKA �ƻƽƩǊƻ African VLBI NetworkƣÜ#ƬǌǇƼƼƙ

2018wÊVƽǃƱǒȀǧǫ�Ġ�ƼǇƼǈ{ĊćÎµĴƼǇƼƣǂƸǐƹƼưǆƙ1�

ƬǌƨƸƽ�Ơưƚľ
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ŋņ ŧşŕŅŪŠŖŝ Ƽ�yľ

Yñ�yľ ľ ŪŠŖŝƷƽĖ³_�ƣÖ ıƷ/ƩǍƶƞǌƨƸƣǨȂǤĖ³ǏƬǌĵƻ

�āƷƝǌƚƮƼ�yȃťŧţƺƹġî¼ÂƼǡǫǦǳǟǺǦǩȄƽ²Ƽ|Ǐ?ÄƩǍưƞƚ�

=>?@ABC@	D@C?BEBFBEG ≈ 140	[µJy] J(KLMNSKA1 O.P	Jy⁄ )(KLMNPTR UP	Jy⁄ )
J(∆W 0.1	GHz⁄ )(Xint \PP	s⁄ )

� � � � � � ȃȈȄ�

ƨƨƷƙŧřŚŘŧşŕƽ ŧşŕ lƼ ŧřŚŘƙŧřŚŘŤŨŦƽǮȂǩǫȂlƼ ŧřŚŘƙƐƕƽM¼�t

XuƙƄŹžƄ ƽÝ0 ıƷƝǌƚĂ¬9ƻÌƞƶƞǌ�"ƽƙŉľśŜƊ Ƽġî¼ĄÁǏ�g

ƪƙǮȂǩǫȂlƻ ŤűƂŻŵƃľŎŌŽĭÛyƼ�yǏ�gƪưƚľ

�Ĭ Ŗ ƻ ŧşŕ lƸǮȂǩǫȂlƻǉǌYñ�yǏ1�ƬǌƚÝ0 ıǏ 100 ÚƙtX

uǏ 100 MHz ƸƪưƚǮȂǩǫȂlƼĄÁM¼�]ƼtXƙơǉƿ SEFDǏĎǁƤǍƺ

ƢƳưlƻƴƞƶƽ 0ƣĉ)ƩǍƶƞǌƚSKA1Ʒƽ 2.3 GHztƼā¹ƽgǃƳƶƞǌ

ƣhýƼÓ.ƣßƳƶƞƺƞƚǃư 15 GHz ��ƽā¹ƮƼǇƼƣ©gõƷƝǌƚƪƢ

ƪƙü�ƻƽ|(1)(3)ƻYƵƞư�g"ǏĉėƬǌƚƝƥǃƷ�gƺƼƷAǋ�ƞƻƽƥ

ǍƦǍǇ½�ƬǌƨƸƚ2.3 GHztƽě7Ƽ�ãƣ×�ƩǍư\Hƙ�ėƩǍǌDø�ƣ

Ɲǌƚ15 GHz��ƽƙĭĸù�ƣ 50 GHzÛyǃƷB�DøƷƝǌƨƸƻĮǄƙĈƼ

iđƻLǆǌƨƸƻƪưƚ 

ġî¼�yľ ľ ġî¼ÂƻiƬǌ ŧşŕŅŪŠŖŝ Ƽ�yƽ²Ƽ|Ǐ?ÄƩǍưƞƚľ

^_CEBC``a	D@C?BEBFBEG ≈ 17.7	[µJy] J(KLMNSKA1 O.P	Jy⁄ )(KLMNPTR UP	Jy⁄ )

(bant U⁄ )de∆ƕ P.\	fgh⁄ i(Xint UPP	s⁄ )
� � � � ����

ƨƨƷ ŢűžƄƽǒȀǧǫƼ�ƷƝǋƙŤűƂŻŵƃľŎŌľŽ ĭèƼ�yǏ�ƴŌlƼǮȂǩǫȂlǏ

�gƪƶƞǌƚhĵƙŤűƂŻŵƃľǏƽƫǆ řŶŶŵżƃŲŵƂŷľŉňňľŽ ĭƙŠſƆŵżżľŏŎŽ ĭƙŧűƂŴŹžŹűľŎŌľŽ

ĭƙŨŹűžŽűľŎōŽĭâƼ¦ĥĭǏ�gƬǌƨƸƣƷƤǌƚľ

Ęñ�yľ ľ ľ ĘñƻiƬǌ ŧşŕŅŪŠŖŝ Ƽ�yƽ²Ƽ|Ǐ?ÄƩǍưƞƚľ

jBC@	D@C?BEBFBEG ≈ 17.7	[mJy] J(KLMNSKA1 O.P	Jy⁄ )(KLMNPTR UP	Jy⁄ )

(bant U⁄ )de∆ƕ P.\	lgh⁄ i(Xint UPP	s⁄ )
� � � � � � � ����

�Ơƾ ţŜ ǸȂǞȂĘñƻiƬǌ ŧşŕŅŪŠŖŝ Ƽ�yƽƙtXuǏăñğyuƻóƤ�

Ơƶƙ²Ƽ|Ǐ?ÄƩǍưƞƚľ

jBC@	D@C?BEBFBEG ≈ 2.4	[mJy] J(KLMNSKA1 O.P	Jy⁄ )(KLMNPTR UP	Jy⁄ )
(bant U⁄ )J(∆m \	km	sop⁄ )(Xint UPP	s⁄ )

� � � � � � � ��� 
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Ōņ ŧşŕŅŪŠŖŝ Ƽąy0ĆøƸ�óºgåyľ

ąy0Ćøľ ľ ąy0Ćøƽ²Ƽ|Ǐ?ÄƩǍưƞƚľ

qCr`A>s	t@?_A`EB_C ≈ 1	[arcsec]	 eƔ \P	wx⁄ i
(ymax \PP	lx⁄ )

	ľ ľ ľ ľ ľ ľ ľ ľ ľ ȃȉȄ	

ƨƨƷ Bmax ƽ£^YñįƙƔƽĄÁ¼įƷƝǌƚ�Ĭ C ƻ SKA ƸǮȂǩǫȂlƻǉǌ

VLBIąy0ĆøǏ1�Ƭǌƚľ

�óºgåyľ ľ �óºgåyƣÅĶĹƷºǃǌíćÑ�óČrƻ�ĨƩǍƶƞǌƸ

ƬǌŀšſƂűžľŵƄľűżņľŉőőŋŁƚºgČrƽ²Ƽ|Ǐ?ÄƩǍưƞƚľ

�_?BEB_C	qÄÄ`s>ÄG ≈ 1	[mas]	 eƔ \P	wx⁄ i
(ymax \PPP	lx⁄ )(ÅSN \P⁄ )

ľ ľ ľ ľ ľ ľ ľ ľ ȃȊȄľ

ƨƨƷ ŖŽűƈƽ£^YñįƙƔƽĄÁ¼įƙŦŧŢƽ�GĶĹ¶ƷƝǌƚţŜ ǸȂǞȂƻơƞ

ƶ¼į ŉŐųŽƙ�GĶĹ¶ ŋňň Ǐ�gƬǌƸƙŎňňňľŻŽľYñƷČr ŉňľµasƻ3ĤƬǌƚľ

ōņ ŧşŕŅŪŠŖŝ Ƽăĩľ

ăĩľ ľ ŪŠŖŝ ĄÁƼăĩƽ²Ƽ|Ǐ?ÄƩǍưƞƚľ

ÉB@AÑ	_Ö	FB@Ü	 ≈ 35.7	[arcsecond] (ƕ 1	GHz)ä
ã
åç (= 1000	km⁄ )ä

p
åľ ľ ľ ľ ȃȋȄľ

ƨƨƷƕƽĄÁM¼�ƷƝǌƚƪƢƪ ŧşŕŅŪŠŖŝ Ʒƽƙŧşŕ lƼH�ǯȂǷǝǔǢƻǉǌ

4çƣƝǌƚŧşŕlƷƽŉōŽǒȀǧǫƼ	ǯȂǷ-ƻI ƻ£^ŌƴƼăĩǏH�ȃǯ

ȂǷǱǗȂǶȀǚȄƬǌƨƸƣƷƤǌƚǯȂǷǱǗȂǷƩǍưƮǍƯǍƼăĩ(ǯȂǷǝǔǢ)

ƽ²Ƽ|Ǐ?ÄƩǍưƞƚľ

ÉB@AÑ	_Ö	FB@Ü	(=@>a	?Bé@) ≈ 0.62	[arcsecond]	(ƕ 1	GHz)ä\ç ľ ľ ľ ľ ľ ȃŉȅȄľ

Ŏņ ŧşŕŅŪŠŖŝ ƼĄÁǹȂǪľ

�G.ËǹȂǪľ ľ �`�G.ËĦŀŗŧŤŁƻƽ ŚƂŵƁƅŵžųƉľƃżŹųŵľƀƂſųŵƃƃſƂƃľŀŚŧŤƃŁƸNƾ

ǍǌǭǦǱǑƣ ŊŎ �ƝǋƙƮǍƯǍƽ£^Ʒ ŊňňľšŜƊ ƼuǏAǌƨƸƣƷƤǌƚŊŎ �Ƽ

ǭǦǱǑƽÈßƪƶǌưǆƙÐƺǌ�G.ËǹȂǪƷ�û.ËƣDøƸƺǌƚưƸƠƾƙ

ŖűžŴŉ ƷƽƙŌľŚŧŤ Ʒġî¼ì$ƙŊľŚŧŤ ƷĘñì$ŀƊſſŽľŽſŴŵŁƙŐľŚŧŤľƷǮǽǝȂǝ

ȂǥŀǵǽǥǯȂǷŁƙŌľŚŧŤ ƷǮǽǝȂǤǔǶȀǚŀǵǽǥǯȂǷŁƙƮƪƶ ŐľŚŧŤ Ʒ ŪŠŖŝ
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ƸƞƳưú�ƣDøƷƝǌƚ£ǇtXƼxƞ ŖűžŴō ƻƶƙŊŎ Ƽ ŚŧŤ ǏƬǁƶ ŪŠŖŝ ƻĔ

ǈƭƾƙ£^Ʒ ōņŊľśŜƊ ƼǭȀǪuƷ ŪŠŖŝ ƼǯȂǷǏ��ƬǌƨƸǇDøƷƝǌƚľ

ǨȂǤƼBƧ¿ƪľ ľ ŗŧŤ Ƽ ŪŠŖŝ ǭǦǙǖȀǪĦƢǊ/6ƩǍǌ ŪŠŖŝ ĄÁƼǨȂǤƽ

ŪŘŝŚ ǱǗȂǵǦǩƣ�gƩǍƶƞǌƚƮƼĄÁǨȂǤƽŉňňľśŲƀƃ Ƽ'ǛȂǲǽñǏĞƫ

ƶ ŧŘŤǣȀǤȂƻmƧǊǍǌƚŧŘŤǣȀǤȂƢǊ&ƽĈ�ƷƝǌƣƙǮȂǩǫȂlƼÕ

ĲǣȀǤȂǀĉĬa�ǏħĜƙƝǌƞƽǔȀǤȂǬǦǩǏëÍƪƶĜ�ƩǍǌƚÕĲ.Ë

ƽǮȂǩǫȂlƼÕĲǣȀǤȂƷûƺƟƚľ

ŏņ �yćãƼċéȃŧşŕŅŨřŠŅŧşţŅňňňňŐŉŐ �Ȅľ

�yľ ŧşŕ Ʒƽ�yŀŧŵžƃŹƄŹƆŹƄƉŁǏ ŕŵŶŶŇŨƃƉƃ ƻǉƳƶgõƬǌƚŕŵŶŶ ƽ¦ĥĭƼ¥8İC

ĸÝƙŨƃƉƃ ƽ¦ĥĭƼǟǡǧǷĶĹÀyƷƝǌƚS ŋ ƻƽ ŧşŕ ǏLǅƙƞƥƴƢƼ¦ĥ

ĭƼ ŧŵžƃŹƄŹƆŹƄƉľŀŕŵŶŶŇŨƃƉƃńľ>�ƽŽ
ŊŇşŁľǏM¼�ƼĲ�ƸƪƶǃƸǆǌƚľ

¥8İCĸÝ ŕŵŶŶľ ľ ľ ¥8İCĸÝŕŵŶŶ ƼËď"ƽ²Ƽ|ƻǉǋćãƩǍǌƚľ

ŕŵŶŶľœľŕƀŸƉƃľłľƓŕľľŮŽ
ŊůńľľľľľƓŕœƓŚľłľƓŘľłľƓƀŸľ

ƨƨƷľ

ŕƀŸƉƃľœƖŀŘŇŊŁ
ȇľ

	 O y E74/ P 5. M 7== 5. ( O .= A AO E68 P ) F

T ( G ) MID ( - 5 IKMHOD () eLOsm E 5. 74/ LP

5. E ) 23 P .1 TE 5. 68 LP ( TE
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ƽ Řľ ŮŽŊůǏ¥8ǒȀǧǫÔ�ƸƪưÇËİCĸÝƙƓŕ ƽǒȀǧǫƼİC8ÉƷƝǌƚľ

ƓŚƽǱǓȂǪÄj8ÉƷľ

ƓŚľœľƓŚňľ–ľňņňŌľƌżſŷŉňŀƕśŜƊŁƌľ

ƕƽĄÁM¼�ŮśŜƊůƚƓŚňƽǒȀǧǫ��Ʒľ

ƓŚňœňņőŊľŀŧşŕŁńľňņŐňľŀšŵŵƂşŕŨŁľ

ƷƝǌƚƓŘƽP�ǿǡQbƷľ

ƓŘœŉľ–ľŊňľŀƔŇŘŁŋŇŊľ

ǏÌƞǌƚƔƽĄÁ¼įŮŽůƚƓƀŸƽ�Õ8ÉľƷľ

ƓƀŸľœŵƈƀŮŅŀŊƖƑŇƔŁ
Ŋůľ

ǏÌƞǌƚƨƨƷƑƽĭĸǖǻȂƑľœľ Ŋŀŕƀƒƀ
Ŋľ Ńŕƃƒƃ

ŊŁŉŇŊ ƷƝǌƚ	ĭĭĸ Ŧšŧ Črƒ

ƀœŊŐň ǶǙǿȀƙ5ĭĭĸ Ŧšŧ ČrƒƀœŉōŌ ǶǙǿȀƙ	ĭ'dæČr�� ŕƀœňņŐőƙ5

ĭ'dæČr��ŕƃœňņőŐ ƷƝǌƚľ

ǟǡǧǷĶĹÀyľŨƃƉƃľ ľ ľ ǟǡǧǷĶĹÀy ŨƃƉƃ ƼËď"ƽ²Ƽ|ƻǉǋćãƩǍǌƚľ

ŨƃƉƃľœľŨƃƅŽľłľŮŀŸƕŇŻŨƃƅŽŁŇŵƈƀƋŀŸƕŇŻŨƃƅŽŁŅŉƍůŇŵƈƀŮŅƗňľƃŵųŀƊŁůľ

ƨƨƷľ

ŨƃƅŽľœľŨƂųƆŃŨƃƀżŃŨƃŻƉľ

_ĺ�K^·ĝģyƗňƙ_ĺą Ɗ ƷƝǌƚŨƂųƆƽB�±ĶĹÀyƷƙÙdā¹ƢǊľ

ŨƂųƆœŉōŃŋňŀƕśŜƊŅňņŏōŁ
ŊľşľŀňņŋōŅŉņňōľśŜƊńľŖűžŴľŉŁńľ

ŨƂųƆœŏņōľşľŀňņőōŅŌņŎľśŜƊńľŖűžŴľŊŅŌŁńľ

ŨƂųƆœŌņŌŃňņŎőƕśŜƊľşľŀŌņŎŅōňľśŜƊńľŖűžŴľōŅŎŁľ

ƣ,WÑƻ�ÌƩǍǌƚŨƃƀżƽǡǰǽǘȂǭȂĶĹÀyƷƙÙdā¹ƢǊľ

Ũƃƀżœŋľşľ

ƸƬǌƚŨƃŻƉƽ_ÞÀyƷľ
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ŨƃŻƉœŨųŽŲľŃľŨŷűżľŃľŨűƄŽľ

Ƹ¢ƢǍƙef÷¡�jƽŨųŽŲœŊņŏŋľşƚī»ùÍ�jƽ,WÑƻľ

ŨŷűżľœŨŌňŐľŀňņŌňŐŇƕśŜƊŁ
Ŋņŏōľşľ

ƸƬǌƚƨƨƷ ŌňŐľšŜƊ YÃ"ľŨŌňŐœŉŏņŉńľŊōņŊńľōŌņŐľşľŀŉňńľōňńľőňĿäRƙz°ƻ�cŁƸ

Ƭǌƚ^·�j ŨűƄŽƽ ŕŨš ǜȂǪƸNƾǍǌǳǿǚǻǷƢǊã/Ƭǌƚ?Ä"Ƹƪƶļy

ŉŉňňŽńľ·À Ŋőňşńľ·U ŐőōŸŤűńDĳ¸Ī ōńľŉňńľŊňŽŽƼ"ǏS ŌƻØƬƚľ

Őņ ŠŵƆŵżľŉľŧƉƃƄŵŽľŦŵƁƅŹƂŵŽŵžƄƃľ

£�Æƽ Ŋňŉŏ w ŏ ¤ ŋŉ �ƻǼǼȂǡƩǍưǭȂǠǺȀ ŉŉ ƷƝǌƚľ

ŸƄƄƀŒŇŇűƃƄƂſžſŽŵƂƃņƃŻűƄŵżŵƃųſƀŵņſƂŷŇƇƀŅųſžƄŵžƄŇƅƀżſűŴƃŇŊňŉŏŇŉŉŇŧşŕŅŨřŠŅŧşţŅ

ňňňňňňŐŅŦŵƆŉŉŰŧşŕŉŧƉƃƄŵŽŦŵƁƅŹƂŵŽŵžƄŧƀŵųŹŶŹųűƄŹſžņƀŴŶľ

ŧşŕŉŅŠţū @ƿšŝŘ ǏÌƞư ŪŠŖŝ Ƽā¹�¯ƽƮǍƯǍ ōņŉņŐ àƸ ōņŋņō àƻĉė

ƩǍƶƞǌƚǃưƙĲġƬǌ ŧşŕŉŅŗŧŤ ƻơƧǌ ŲŵűŽľŶſƂŽŹžŷ Ƽā¹ǇØƩǍƶƞǌƚľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŌňľŗſŸŵƂŵžųŵľſŶľŧşŕŉŰŠſƇľƄŹŵŴŅűƂƂűƉľŲŵűŽƃľ
ŧşŕŉŰŠſƇľƃŸűżżľŶſƂŽľƀƅżƃűƂľƃŵűƂųŸńľƀƅżƃűƂľƄŹŽŹžŷńľűžŴľŪŠŖŝľƄŹŵŴŅűƂƂűƉľŲŵűŽƃľƄŸűƄľŵűųŸľŸűƆŵľűľ

ųſŸŵƂŵžųŵľƇŹƄŸŹžľōĿľſŶľƄŸűƄľűżżſƇŵŴľŲƉľƄŸŵľųƅƂƂŵžƄľűƄŽſƃƀŸŵƂŹųľųſžŴŹƄŹſžƃņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŏŐľŧşŕŉŰŠſƇľŪŠŖŝľƄŹŽŵľƃƄűŽƀŹžŷľľ
řűųŸľŧşŕŉŰŠſƇľŪŠŖŝľŴűƄűľƃűŽƀżŵľƃŸűżżľŲŵľŴŹƂŵųƄżƉľƄƂűųŵűŲżŵľƄſľƄŸŵľƄŹŽŵľűƄľƄŸŵľųſŽŽſžľŴŵżűƉľ

ųŵžƄƂŵľſŶľƄŸŵľŧşŕŉŰŠſƇľƄŵżŵƃųſƀŵńľƇŹƄŸľűžľűųųƅƂűųƉľſŶľŲŵƄƄŵƂľƄŸűžľŊľžűžſƃŵųſžŴƃņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŏőľŧşŕŉŰŠſƇľŧŇŢľŤŵƂŶſƂŽűžųŵľ
ŨŸŵľŧşŕŉŰŠſƇńľƇŸŵžľŶſƂŽŹžŷľŪŠŖŝľŲŵűŽƃńľƃŸűżżľŸűƆŵľűľƃŹŷžűżŅƄſŅžſŹƃŵľƀŵƂŶſƂŽűžųŵľŲŵƄƄŵƂľƄŸűžľ

őňĿľſŶľƄŸűƄľűųŸŹŵƆűŲżŵľŲƉľűžľŹŴŵűżľƃŹŷžűżľųŸűŹžńľŷŹƆŵžľƄŸŵľƃűŽŵľŹžƀƅƄƃńľŹžƃƄƂƅŽŵžƄűżľųűżŹŲƂűƄŹſžľ

űžŴľŵƈųżƅŴŹžŷľŦŚŝņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŐňľŧşŕŉŰŠſƇľŪŠŖŝľŲŵűŽƃľƃűŽƀżŹžŷľƂűƄŵľľ

(	 z r	E z E
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ŧşŕŉŰŠſƇńľƇŸŵžľŶſƂŽŹžŷľŪŠŖŝľŲŵűŽƃńľƃŸűżżľſƅƄƀƅƄľƄŸŵŽľƇŹƄŸľűľƃűŽƀżŹžŷľƂűƄŵľƃŵżŵųƄűŲżŵľŲŵƄƇŵŵžľ

ŢƉƁƅŹƃƄľűžŴľűƄľżŵűƃƄľűľŶűųƄſƂľſŶľƄƇſľſƆŵƂƃűŽƀżŹžŷľŶſƂľƄŸŵľƃŵżŵųƄŵŴľŲűžŴƇŹŴƄŸņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŐŉľŧşŕŉŰŠſƇľŖŵűŽŶſƂŽŹžŷľƇŵŹŷŸƄƃľľ
ŧşŕŉŰŠſƇľƃŸűżżľƇŵŹŷŸƄľƄŸŵľŚŹŵżŴľŧƄűƄŹſžľŲŵűŽƃńľƇŸŹųŸľűƂŵľŹžƀƅƄƃľŹžƄſľƄŸŵľŪŠŖŝľƄŹŵŴŅűƂƂűƉľƃƅŽƃńľ

ŲűƃŵŴľſžľƂŵżűƄŹƆŵľƃŵžƃŹƄŹƆŹƄƉľűžŴľųſŸŵƂŵžųŵľżſƃƃŵƃņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŐŊľŧşŕŉŰŠſƇľŗſžŶŹŷƅƂűŲŹżŹƄƉľľ
ŧşŕŉŰŠſƇńľƇŸŵžľųſŽŽűžŴŵŴńľƃŸűżżľųŸűžŷŵľƄŸŵľƀſŹžƄŹžŷńľųŵžƄƂŵľŶƂŵƁƅŵžųƉńľűžŴľŲűžŴƇŹŴƄŸľſŶľŵűųŸľ

ŪŠŖŝľƄŹŵŴŅűƂƂűƉľŲŵűŽľŹžŴŵƀŵžŴŵžƄżƉńľſžľƃųűžľŲſƅžŴűƂŹŵƃņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŐŋľŝžŴŵƀŵžŴŵžƄżƉľųſžŶŹŷƅƂűŲżŵľŲŵűŽƃľľ
ŧşŕŉŰŠſƇľƃŸűżżľƀƂſƆŹŴŵńľƄŸƂſƅŷŸľųſžŶŹŷƅƂűƄŹſžńľŉńľŊńľŋńľſƂľŌľƃŵƀűƂűƄŵľŪŠŖŝľƃƀŵųŹŶŹųľŲŵűŽƃńľŵűųŸľ

ƇŹƄŸľŹžŴŵƀŵžŴŵžƄżƉľƃŵżŵųƄűŲżŵľųŵžƄƂŵľŶƂŵƁƅŵžųƉńľŲűžŴƇŹŴƄŸńľŶƂŵƁƅŵžųƉľƂŵƃſżƅƄŹſžľűžŴľƀſŹžƄŹžŷņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŐŌľŧşŕŉŰŠſƇľŪŠŖŝľųſžŶŹŷƅƂűŲŹżŹƄƉľľ
ŧşŕŉŰŠſƇľƃŸűżżńľƂŵųſžŶŹŷƅƂŵľƄŸŵľųŵžƄƂŵľŶƂŵƁƅŵžųƉńľŶƂŵƁƅŵžųƉľŲűžŴńľűžŴľŲűžŴƇŹŴƄŸľŶſƂľŵűųŸľŪŠŖŝľ

ŲŵűŽńľŹžľżŵƃƃľƄŸűžľŋňľƃŵųſžŴƃņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŐōľŧşŕŉŰŠſƇľŪŠŖŝľƃƀŵųƄƂűżľƂŵƃſżƅƄŹſžľľ
ŧşŕŉŰŠſƇľ ƃŸűżżľ ŷŵžŵƂűƄŵľ ŪŠŖŝľ ŲŵűŽƃľ ƇŹƄŸľ űľ ƃƀŵųƄƂűżľ ƂŵƃſżƅƄŹſžľ ŴŹŶŶŵƂŵžƄľ ŶƂſŽľ ƄŸŵľ ƃƀŵųƄƂűżľ

ƂŵƃſżƅƄŹſžľƅƃŵŴľŶſƂľŹŽűŷŹžŷľƇŹƄŸŹžľƄŸŵľƃűŽŵľƃƅŲűƂƂűƉņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŐŎľŧşŕŉŰŠſƇľŪŠŖŝľųŸűžžŵżľƇŹŴƄŸľ
ŧşŕŉŰŠſƇľƃŸűżżľŲŵľűŲżŵľƄſľŷŵžŵƂűƄŵľŪŠŖŝľŲŵűŽľŴűƄűľƇŹƄŸľűľƃŵżŵųƄűŲżŵľųŸűžžŵżľƇŹŴƄŸľſŶŒľŊōŎńľŉŊŐńľ

ŎŌńľŋŊńľŉŎńľŐńľŌńľŊńľſƂľŉľšŜƊľŨŖŗņľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŐŏľŧşŕŉŰŠſƇľŪŠŖŝľŹŽűŷŹžŷľűžŴľŲŵűŽŶſƂŽŹžŷľľ
ŧşŕŉŰŠſƇľƃŸűżżľƃŹŽƅżƄűžŵſƅƃżƉľŷŵžŵƂűƄŵľŲſƄŸľŪŠŖŝľŲŵűŽƃľűžŴľŧşŕŉŰŠſƇľŹŽűŷŹžŷľŴűƄűľ ŶſƂľűżżľ

ƀſżűƂŹƊűƄŹſžľƀƂſŴƅųƄƃľűžŴľűżżľŲűƃŵżŹžŵƃľŀŹžųżƅŴŹžŷľűƅƄſųſƂƂŵżűƄŹſžƃŁľƇŹƄŸľűľƃƀŵųƄƂűżľƂŵƃſżƅƄŹſžľžſľ

ƇſƂƃŵľƄŸűžľŉľšŜƊńľųſƆŵƂŹžŷľűƄľżŵűƃƄľƄŸŵľżűƂŷŵƂľſŶľŉňňľšŜƊľŨŖŗľſƂľƄŸŵľŶƂŵƁƅŵžųƉľƂűžŷŵŀƃŁľųſƆŵƂŵŴľ

ŲƉľƄŸŵľŪŠŖŝľŲŵűŽŀƃŁľƇŹƄŸŹžľƄŸŵľűƃƃſųŹűƄŵŴľƃƅŲűƂƂűƉņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŐŐľŧşŕŉŰŠſƇľŪŠŖŝľſƅƄŅſŶŅųŸűžžŵżľƂŵźŵųƄŹſžľľ
ŧşŕŉŰŠſƇľƃŸűżżľŷŵžŵƂűƄŵľŪŠŖŝľŲŵűŽƃľƇŹƄŸľűľƄƂűžƃŹƄŹſžľŲűžŴľƄŸűƄľŹƃľŽſžſƄſžŹųűżżƉľŴŵųƂŵűƃŹžŷľŶƂſŽľ

ŅŋŴŖľűƄľƄŸŵľųŸűžžŵżľŵŴŷŵńľƄſľŅŎňŴŖľűƄľűľŶƂŵƁƅŵžųƉľſŶŶƃŵƄľŶƂſŽľƄŸŵľųŵžƄƂŵľŶƂŵƁƅŵžųƉľŲƉľƄŸŵľųŸűžžŵżľ

ŲűžŴƇŹŴƄŸņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōŐőľŧşŕŉŰŠſƇľŪŠŖŝľŲŵűŽƃľűžŴľƃƅŲűƂƂűƉƃľľ
ŧşŕŉŰŠſƇľƃŸűżżľŲŵľűŲżŵľƄſľűżżſųűƄŵľŹžŴŹƆŹŴƅűżľŪŠŖŝľŲŵűŽƃľƄſľŴŹŶŶŵƂŵžƄľƃƅŲűƂƂűƉƃņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōőňľŧşŕŉŰŠſƇľŪŠŖŝľƂŵŶŵƂŵžųŵľƀſƃŹƄŹſžľľ
ŨŸŵľŧşŕŉŰŠſƇľŪŠŖŝľűƂƂűƉľƀŸűƃŵľųŵžƄƂŵľƃŸűżżľŲŵľƇŹƄŸŹžľŉňňŻŽľŀŨŖŗŁľſŶľſžŵľſŶľƄŸŵľŧşŕŉŰŠſƇľ

ƃƄűƄŹſžƃņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋōőŉľŧşŕŉŰŠſƇľŪŠŖŝŒľƃƀŵųƄƂűżľƀƅƂŹƄƉľ
ŧƀŵųƄƂűżľŴŹƃƄſƂƄŹſžńľűŶƄŵƂľųűżŹŲƂűƄŹſžńľŶſƂľŧşŕŉŰŠſƇľŪŠŖŝľƃŸűżżľŲŵľŲŵżſƇŒľľŅŋňŴŖľŹžľűŽƀżŹƄƅŴŵńľľ

ňņňŉľƂűŴŹűžƃľŹžľƀŸűƃŵņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋŎňŎľŧşŕŉŰŠſƇľŪŠŖŝľžƅŽŲŵƂľſŶľŲŵűŽƃľľ
ŨŸŵľŧşŕŉŰŠſƇľųſƂƂŵżűƄſƂľƃŸűżżľŸűƆŵľƄŸŵľųűƀűŲŹżŹƄƉľſŶľƀƂſŴƅųŹžŷľŌľŴƅűżľƀſżűƂŹƃűƄŹſžľƄŹŵŴŅűƂƂűƉľ

ŪŠŖŝľŲŵűŽƃľŨŖŗľŶſƂľſžŵľŧşŕŉŰŠſƇľƃƅŲŅűƂƂűƉņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋŎňŏľŧşŕŉŰŠſƇľŪŠŖŝľűƂƂűƉľŴŹűŽŵƄŵƂľľ
ŨŸŵľŧşŕŉŰŠſƇľųſƂƂŵżűƄſƂľƃŸűżżľŲŵľųűƀűŲżŵľſŶľŶſƂŽŹžŷľŌľŲŵűŽƃľŨŖŗľűųƂſƃƃľűżżľƃƄűƄŹſžƃľƇŹƄŸŹžľƄŸŵľ

ŪŠŖŝľƃƅŲŅűƂƂűƉľƄſľűľŴŹƃƄűžųŵľſŶľƅƀľƄſľŉňňńňňňľŨŖŗľŽŵƄƂŵƃľŶƂſŽľƄŸŵľƃƅŲŅűƂƂűƉľųŵžƄƂŵņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋŎňŐľŧşŕŉŰŠſƇľŪŠŖŝľŲŵűŽľųŵžƄƂŵľŶƂŵƁƅŵžųƉľľ
ŨŸŵľ ŧşŕŉŰŠſƇľ ŪŠŖŝľ ŲŵűŽƃľ ƃŸűżżľ ŸűƆŵľ űľ ųŵžƄƂŵľ ŶƂŵƁƅŵžųƉľ ƃŵżŵųƄűŲżŵľ űžƉƇŸŵƂŵľ ƇŹƄŸŹžľ ƄŸŵľ

ŧşŕŉŰŠſƇľſŲƃŵƂƆŹžŷľŲűžŴņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŋŎňőľŧşŕŉŰŠſƇľŪŠŖŝľŲŵűŽľŲűžŴƇŹŴƄŸľľ
ŨŸŵľŧşŕŉŰŠſƇľŪŠŖŝľŲŵűŽƃľƃŸűżżľŸűƆŵľűľųſžƄŹŷƅſƅƃľƀƂſųŵƃƃŹžŷľŲűžŴƇŹŴƄŸľƅƀľƄſľƄŸŵľŶƅżżľŲűžŴƇŹŴƄŸľ

ſŶľƄŸŵľŧşŕŉŰŠſƇľűƂƂűƉņľľ

Ø ŧşŕŉŅŧŬŧŰŦřťŅŊőŎŐľľŧşŕŉŰšŹŴľƊſſŽľƇŹžŴſƇƃľ
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šűƈŹŽƅŽľƊſſŽľƇŹžŴſƇľŲűžŴƇŹŴƄŷŸŒľŊōŎľšŜƊľŃľŋōĿņľŭſſŽľƇŹžŴſƇƃľųſžŶŹŷƅƂűŲżŵŒľŉńľŉŇŊńľŉŇŌńľ

ŉŇŐńľŉŇŉŎńľŉŇŋŊľſƂľŉŇŎŌņľŉŌňňňƘŉŎŋŐŌľżŹžŵűƂżƉľƃƀűųŵŴľŶƂŵƁƅŵžųƉľųŸűžžŵżƃņľŘŵƀŵžŴŵžƄľſžľſƄŸŵƂľ

ƃŹŽƅżƄűžŵſƅƃľſŲƃŵƂƆűƄŹſžľűżżſųűƄŹſžƃņľ

l ŧƄűžŴűƂŴľŹŽűŷŹžŷŒľŲűžŴƇŹŴƄŸľōľśŜƊľ
l ŉōňňľƀƅżƃűƂľƃŵűƂųŸľŲŵűŽƃľ
l ŐľƀƅżƃűƂľƄŹŽŹžŷľŲŵűŽƃľƇŹƄŸľŊņŌľśŜƊľ
l ŌľŪŠŖŝľŲŵűŽƃľƇŹƄŸľŊņŌľśŜƊľľ

ľ

ľ ľ
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�Ĭ ŕņľŧşŕŉ lƸǮȂǩǫȂlƼ ŧřŚŘľ

łÊVƼ ŧşŕŉ ćÎƷƽhýƩǍƺƞľ

ľ

ľ ľ

ľ ľ M¼�ľ

ŮśŜƊůľ
ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ

ľ ľ ňņŋŋľ ňņŎŉľ ŉņňľ ŉņŌľ ŉņŎľ Ŋņŋłľ ōņňľ Ŏņňľ Őņŋľ Ŋŋłľ Ōŋłľ

ǒȀǧǫJľ TJľ ŧřŚŘľŮŞƉůľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ

ŧşŕŉľŗſƂŵľ ŧſƅƄŸľŕŶƂŹųűľ ŉŐľ ŏņŎľ ōľ ōņŎľ ōņŏľ ōņőľ ŏņŋľ ŏņŐľ őņŋľ ľ ľ

ŕƂŵųŹŲſľŋňōŽľ ŤƅŵƂƄſľŦŹųſľ ŉŊľ ľ ŋľ ŋņōľ ŋľ ŋľ ōľ ōľ Ŏľ ľ ľ

ŕŨŗŕľ ŕƅƃƄƂűżŹűľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ

ŗűŽŲƂŹŴŷŵľŋŊŽľ ũşľ ľ ľ ľ ŊŊňľ ŊŉŊľ ľ ŉŋŎľ Ōŉňľ ľ ŏŊňľ ľ

řŶŶŵżƃŲŵƂŷľŉňňŽľ śŵƂŽűžƉľ Ŏňňľ Ŏňňľ Ŏōľ Ŋňľ ŉőľ ŋňňľ Ŋňľ Ŋōľ Ŋňľ ŏňľ Ŋňňľ

ŜűƂƄŵŲŵŵƃƄŸſŵŻľŊŎŽľ ŧſƅƄŸľŕŶƂŹųűľ ľ ľ ľ ľ Ōŋňľ Ōŉňľ Ŏōňľ ŏňňľ Ŏŋňľ ŉŐňňľ ľ

ŞŖľŠſƆŵżżľŏŎŽľ ũşľ ŉŋŊľ Őŋľ ľ ŋŎľ Ŏōľ ľ Őňľ ľ ľ ľ ľ

ŞŖľšűƂŻľŝŝľŊōŽľ ũşľ ľ ľ ľ ŋōňľ ŋŊňľ ľ ŋŊňľ ŋňňľ ľ őŉňľ ľ

šŵŴŹųŹžűľŋŊŽľ ŝƄűżƉľ ľ ľ ľ Ōőňľ ŏňňľ Ōňňľ ŉŏňľ ŐŌňľ ŋŊňľ ŏňňľ ľ

šŵƄƃƎŸſƆŹľŉŌŽľ ŚŹžżűžŴľ ľ ľ ľ ľ ľ Ōōňňľ ľ ľ ŋŊňňľ ŊŎňŐľ Ōōňňľ

ŢűžƃŸűžľũƂƅŽƁŹľŊōŽľ ŗŸŹžűľ ľ ľ ľ ŋňňľ ŋňňľ ōŎňľ Ŋōňľ ľ ŋōňľ Őōňľ ľ

ŢſƄſľŋŊŽľ ŝƄűżƉľ ľ ľ ľ ŐŊňľ ŏŐŌľ ŏŏňľ ŊŎňľ ŉŉňňľ ŏŏňľ Őňňľ őňňľ

ţžƃűżűľŊňŽľ ŧƇŵŴŵžľ ľ ľ ľ ľ ľ ŉŉŉňľ ľ ľ ŏŐōľ ŉŊňňľ ŉŋŉňľ

ţžƃűżűľŊōŽľ ŧƇŵŴŵžľ ľ ľ őňňľ ŋōňľ ŋōňľ ľ ŌŐňľ Őōňľ ľ ľ ľ

ŤűƂŻŵƃľ ŕƅƃƄƂűżŹűľ ľ Ōőľ Ōňľ ŋŉľ ŋŉľ őŐľ Ŏŉľ Ŏŏľ ŉŋōľ ŉŉŎľ ľ

ŧűƂŴŹžŹűľŎŌŽľ ŝƄűżƉľ ľ ľ ľ Ŏŏľ Ŏŏľ ľ ľ ōňľ ľ ŉŋŐľ ľ

ŧŸŵƃŸűžľŊōŽľ ŗŸŹžűľ ľ ľ ľ ľ Ŏŏňľ Őňňľ ŏŊňľ ŉōňňľ Őňňľ ľ ľ

ŨŹűžŽűľŎōŽľ ŗŸŹžűľ ľ ľ ľ ŋőľ ŋőľ ŌŎľ ŊŎľ ŊŎľ ŌŐľ ŏňľ ŉŊňľ

ŨſƂƅƏľŋŊŽľ ŤſżűžŴľ ľ ľ Ŋňňňľ Ŋōňľ ŋňňľ ľ ŊŊňľ Ŏōňľ ľ ōňňľ ľ

ūŵƃƄŵƂŲſƂŻľŊōŽľ ŢŵƄŸŵƂżűžŴƃľ Ŋŉňňľ ľ ŉŎŐňľ ŌŊňľ ōŎňľ ŐŌňľ ŉŎŐňľ ŉŎňňľ ŉŎŐňľ ľ ľ

ūŵƄƄƊŵżżľŊňŽľ śŵƂŽűžƉľ ľ ľ ľ ľ ľ ŉŊōňľ ľ ľ ŏōňľ ľ ľ

ŬŵŲŵƃľŌňŽľ ŧƀűŹžľ ľ ľ ľ ľ ľ ŉŌňňľ ŉŎňľ ŉŎňľ Ŋňňľ Ŋňňľ ŌŐňľ

ŪřŦŕľšŹƊƅƃűƇűľŊňŽľ Şűƀűžľ ľ ľ ľ ľ ľ ľ ľ Ŋŉŏōľ ľ ŊŉňŐľ ŌŋőŊľ

ŪřŦŕľŝƂŹŻŹľŊňŽľ Şűƀűžľ ľ ľ ľ ľ ľ ľ ľ Ŋŉŏōľ ľ ŊŉňŐľ ŌŋőŊľ

ŪřŦŕľţŷűƃűƇűƂűľŊňŽľ Şűƀűžľ ľ ľ ľ ľ ľ ľ ľ Ŋŉŏōľ ľ ŊŉňŐľ ŌŋőŊľ

ŪřŦŕľŝƃŸŹŷűŻŹľŊňŽľ Şűƀűžľ ľ ľ ľ ľ ľ ľ ľ Ŋŉŏōľ ľ ŊŉňŐľ ŌŋőŊľ

şŪŢľŬſžƃŵŹľŊŉŽľ ŧſƅƄŸľşſƂŵűľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ŉŋŊŐľ ŉőőŊľ

şŪŢľũżƃűžľŊŉŽľ ŧſƅƄŸľşſƂŵűľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ŉŋŊŐľ ŉőőŊľ

şŪŢľŨűŽžűľŊŉŽľ ŧſƅƄŸľşſƂŵűľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ŉŋŊŐľ ŉőőŊľ

şűƃŸŹŽűľŋŌŽľ Şűƀűžľ ľ ľ ľ Ŋňňľ Ŋňňľ ŋŏňľ ŏňňľ ŏňňľ ŋňňľ őőňľ ľ

ũƃƅŴűľŎŌŽľ Şűƀűžľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ
ŢſŲŵƉűŽűľŌōŽľ Şűƀűžľ ľ ľ ľ ľ ľ ľ ľ ľ ľ ŊŐōľ Ŏōōľ

ŜŹƄűųŸŹľŋŊŽľ Şűƀűžľ ľ ľ ľ ľ ľ ľ ľ ŊŌňľ ŊŌňľ Őňňľ ľ

ŨűŻűŸűŷŹľŋŊŽľ Şűƀűžľ ľ ľ ľ ľ ľ ľ ľ ŊŌňľ ŊŌňľ Őňňľ ľ

ŬűŽűŷƅųŸŹľŋŊŽľ Şűƀűžľ ľ ľ ľ ľ ľ ľ ľ ŊŌňľ ŊŌňľ ľ ľ
ŬűŽűŷƅųŸŹľŋŌŽľ Şűƀűžľ ľ ľ ľ ľ ľ ľ ľ ŊŌňľ ŊŌňľ ľ ľ
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�Ĭ Ŗņľŧşŕŉ lƸǮȂǩǫȂlƼYñ�yŀŉňňƃŵųńľŉňňľšŜƊŁľ

ľ ľ M¼�ľ

ŮśŜƊůľ

ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ

ľ ľ ňņŋŋľ ňņŎŉľ ŉņňľ ŉņŌľ ŉņŎľ Ŋņŋłľ ōņňľ Ŏņňľ Őņŋľ Ŋŋłľ Ōŋłľ

ǒȀǧǫJľ TJľ �yľ

ŮµJyůľ
ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ

ŕƂŵųŹŲſľŋňōŽľ ŤƅŵƂƄſľŦŹųſľ ŉňŌľľ ňľľ ŊŐľľ ŋŉľľ Ŋőľľ ŋňľľ Ōŋľľ ŌŌľľ ōŋľľ ňľľ ňľľ

ŕŨŗŕľ ŕƅƃƄƂűżŹűľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ

ŗűŽŲƂŹŴŷŵľŋŊŽľ ũşľ ňľľ ňľľ ňľľ ŊŌŐľľ ŊŌŎľľ ňľľ ŊŊŋľľ Ōňňľľ ňľľ ŉňňŌľľ ňľľ

řŶŶŵżƃŲŵƂŷľŉňňŽľ śŵƂŽűžƉľ ŏŋōľľ Ōŏŏľľ ŉŋŊľľ ŏōľľ ŏŌľľ Ŋőŏľľ Őōľľ őőľľ őŎľľ ŋŉŋľľ ŉŉŊŊľľ

ŜűƂƄŵŲŵŵƃƄŸſŵŻľŊŎŽľ ŧſƅƄŸľŕŶƂŹųűľ ňľľ ňľľ ňľľ ňľľ ŋōňľľ ŋŌŐľľ ŌŐŏľľ ōŊŊľľ ōŌŉľľ ŉōŐŏľľ ňľľ

ŞŖľŠſƆŵżżľŏŎŽľ ũşľ ŋŌōľľ ŉŏŐľľ ňľľ ŉňňľľ ŉŋŎľľ ňľľ ŉŏŉľľ ňľľ ňľľ ňľľ ňľľ

ŞŖľšűƂŻľŝŝľŊōŽľ ũşľ ňľľ ňľľ ňľľ ŋŉŋľľ ŋňŊľľ ňľľ ŋŌŊľľ ŋŌŊľľ ňľľ ŉŉŊőľľ ňľľ

šŵŴŹųŹžűľŋŊŽľ ŝƄűżƉľ ňľľ ňľľ ňľľ ŋŏňľľ ŌŌŏľľ ŋŌŌľľ ŊŌőľľ ōŏŊľľ ŋŐŎľľ őőňľľ ňľľ

šŵƄƃƎŸſƆŹľŉŌŽľ ŚŹžżűžŴľ ňľľ ňľľ ňľľ ňľľ ňľľ ŉŉōŊľľ ňľľ ňľľ ŉŊŊňľľ ŉőŉŉľľ ōŋŊŌľľ

ŢűžƃŸűžľũƂƅŽƁŹľŊōŽľ ŗŸŹžűľ ňľľ ňľľ ňľľ Ŋőňľľ ŊőŊľľ ŌňŎľľ ŋňŊľľ ňľľ Ōňŋľľ ŉňőŉľľ ňľľ

ŢſƄſľŋŊŽľ ŝƄűżƉľ ňľľ ňľľ ňľľ Ōŏőľľ Ōŏŋľľ Ōŏŏľľ ŋňŐľľ Ŏōōľľ ōőŐľľ ŉňōŐľľ ŊŋŐŉľľ

ţžƃűżűľŊňŽľ ŧƇŵŴŵžľ ňľľ ňľľ ňľľ ňľľ ňľľ ōŏŊľľ ňľľ ňľľ ŎňŌľľ ŉŊőŎľľ ŊŐŏŋľľ

ţžƃűżűľŊōŽľ ŧƇŵŴŵžľ ňľľ ňľľ Ōőŋľľ ŋŉŋľľ ŋŉŎľľ ňľľ Ōŉőľľ ōŏŎľľ ňľľ ňľľ ňľľ

ŤűƂŻŵƃľ ŕƅƃƄƂűżŹűľ ňľľ ňľľ ŉŌňľ őŊľľ őŊľľ ŐŐľľ ŉōŌľľ ŉŏŋľľ ŉōŌľľ ōŌŉľľ ňľľ

ŧűƂŴŹžŹűľŎŌŽľ ŝƄűżƉľ ňľľ ňľľ ňľľ ŉŋŏľľ ŉŋŐľľ ňľľ ňľľ ŉŌňľľ ňľľ ŌŌňľľ ňľľ

ŧŸŵƃŸűžľŊōŽľ ŗŸŹžűľ ňľľ ňľľ ňľľ ňľľ Ōŋŏľľ ŌŐŎľľ ōŉŋľľ ŏŎōľľ Ŏŉňľľ ňľľ ňľľ

ŨŹűžŽűľŎōŽľ ŗŸŹžűľ ňľľ ňľľ ňľľ ŉňŌľľ ŉňōľľ ŉŉŎľľ őŏľľ ŉňŉľľ ŉŌőľľ ŋŉŋľľ ŐŎőľľ

ŨſƂƅƏľŋŊŽľ ŤſżűžŴľ ňľľ ňľľ ŏŋōľľ ŊŎōľľ ŊőŊľľ ňľľ ŊŐŋľľ ōňŋľľ ňľľ Őŋŏľľ ňľľ

ūŵƃƄŵƂŲſƂŻľŊōŽľ ŢŵƄŸŵƂżűžŴƃľ ŉŋŏōľľ ňľľ Ŏŏŋľľ ŋŌŋľľ ŋőőľľ ŌőŐľľ ŏŐŋľľ ŏőňľľ ŐŐŌľľ ňľľ ňľľ

ūŵƄƄƊŵżżľŊňŽľ śŵƂŽűžƉľ ňľľ ňľľ ňľľ ňľľ ňľľ Ŏňŏľľ ňľľ ňľľ ōőŉľľ ňľľ ňľľ

ŬŵŲŵƃľŌňŽľ ŧƀűŹžľ ňľľ ňľľ ňľľ ňľľ ňľľ ŎŌŋľľ ŊŌŊľľ Ŋōňľľ ŋňōľľ ōŊőľľ ŉŏŋőľľ

ŪřŦŕľšŹƊƅƃűƇűľŊňŽľ Şűƀűžľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ őŊŉľľ ňľľ ŉŏŉŐľľ ōŊŎňľľ

ŪřŦŕľŝƂŹŻŹľŊňŽľ Şűƀűžľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ őŊŉľľ ňľľ ŉŏŉŐľľ ōŊŎňľľ

ŪřŦŕľţŷűƃűƇűƂűľŊňŽľ Şűƀűžľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ őŊŉľľ ňľľ ŉŏŉŐľľ ōŊŎňľľ

ŪřŦŕľŝƃŸŹŷűŻŹľŊňŽľ Şűƀűžľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ őŊŉľľ ňľľ ŉŏŉŐľľ ōŊŎňľľ

şŪŢľŬſžƃŵŹľŊŉŽľ ŧſƅƄŸľşſƂŵűľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ŉŋŎŌľľ ŋōŌŋľľ

şŪŢľũżƃűžľŊŉŽľ ŧſƅƄŸľşſƂŵűľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ŉŋŎŌľľ ŋōŌŋľľ

şŪŢľŨűŽžűľŊŉŽľ ŧſƅƄŸľşſƂŵűľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ŉŋŎŌľľ ŋōŌŋľľ

şűƃŸŹŽűľŋŌŽľ Şűƀűžľ ňľľ ňľľ ňľľ Ŋŋŏľľ Ŋŋőľľ ŋŋňľľ ōňōľľ ōŊŊľľ ŋŏŋľľ ŉŉŏŏľľ ňľľ

ũƃƅŴűľŎŌŽľ Şűƀűžľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ

ŢſŲŵƉűŽűľŌōŽľ Şűƀűžľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ŎŋŊľľ Ŋňŋŉľľ

ŜŹƄűųŸŹľŋŊŽľ Şűƀűžľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ŋňŎľľ ŋŋŌľľ ŉňōŐľľ ňľľ

ŨűŻűŸűŷŹľŋŊŽľ Şűƀűžľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ŋňŎľľ ŋŋŌľľ ŉňōŐľľ ňľľ

ŬűŽűŷƅųŸŹľŋŊŽľ Şűƀűžľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ŋňŎľľ ŋŋŌľľ ňľľ ňľľ

ŬűŽűŷƅųŸŹľŋŌŽľ Şűƀűžľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ňľľ ŋňŎľľ ŋŋŌľľ ňľľ ňľľ

łÊVƼ ŧşŕŉ ćÎƷƽhýƩǍƺƞľ
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�Ĭŗņľŧşŕŉ lƸǮȂǩǫȂlƼYñįƸąy0Ćø 

ľ ľ M¼�ľ

ŮśŜƊůľ

ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ

ľ ľ ňņŋŋľ ňņŎŉľ ŉņňľ ŉņŌľ ŉņŎľ Ŋņŋłľ ōņňľ Ŏņňľ Őņŋľ Ŋŋłľ Ōŋłľ

ǒȀǧǫJľ Yñįľ

ŮŻŽůľ

0Ćøľ

Ůmasůľ
ľ ľ ľ ľ ľ ľ ľ ľ ľ ľ

ŕƂŵųŹŲſľŋňōŽľ őōőŌņŏľľ ŉőņŏŐľľ ŉňņōŌľľ ŎņŌōľľ Ōņōŉľľ ŋņŐŏľľ Ŋņŏőľľ ŉņŊőľľ ŉņňŏľľ ňņŏŏľľ ňņŊŐľľ ňņŉōľľ
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