
.ß�ǍǊǅĥ�ȁƨ�ǘȅƨǅǺ�ǵĴǎ��ß�ǵĴǎ�

ȁȋǺȄǄƤ�÷ȁȋƺƥǾ�ǌǄȄǅĥȄ�ǌǆȅǺƘ
ǼƤǅǻĭ�ǅƯĳǀ�ǁȋȃǎ�ǄƥķǁǾƥǺ�Ȅ�ĺȊƥǿǺƤ�ƭƣȋȂ��ǼƥƯǊǅȋƨǀ�ĺǖƥȊǄ�ǅȋƨǀ

ĹǄȄ�ȁǚȅǦ�®ĹǄȄƥǿǎ�®ǹȂǀ�ĲȊǇȋǪ

�ĺǶƥĸĭ�ǠȅËǖȅǺ�=ß?ƫǛËǊȅƯǺ�ǸȄǀ�ȀǄȄǀ�ß�ĲËȊǇȋǪ�ƦƥËƯĳ�Ǆǀ
�.ƭËǊƤ�ȀǁËǎ�ȀǀƥǫƯËǊƤ�ǸȅȃǫǺ�ǼƘ�ǆƤ�Ĺǁǣƨ�ĹƥȂ�ǴƥËǊ�Ǆǀ�Ȅ�ǼƥËȋƨ
�ǸȅȃǫǺ�ǆƤ�ƭËǊǄǀ�ıǄǀ�®ĺËǖƥȊǄ�Ȅ�ĺËƨǅƷƮ�ȁƯËǎǄ�Ȅǀ�ǅËȂ�ĹƤǅËƨ
�ǵƢƥËǋǺ�ĹǄȄ�ȁǚȅǦ�Ȅ�ĹǄȄƥǿËǎ�Ʊƻƨ�Ȅǀ�.ƭËǊƤ�ǆƥȋǾ�ǀǄȅǺ�ĺǶƥĸĭ
�ƱËƻƨ�.ƭËǋȋǾ�ǼƥËǊƘ�ƥËȂ�ǼƘ�ƭËǊǄǀ�ıǄǀ�ȁËĳ�ǁËǾǄƤǀ�ĺËǯȋǮǀ

.ƭËǊƤ�ȀǁËǎ�ǠȄǅËǎ�ǅȊǆ�ǍËǊǅĥ�Ȅǀ�ǆƤ�ȁǶƥǯǺ�ǽËȊƤ�ĺËǷǒƤ

�ĲËȊ�ǸƤǁËĳ�Ǆǀ�¯ǹËȊƤ�ȀǀƤǀ�ǄƤǅËǮ�ĹƤ�ȀǄƥËǎ�ǼȄǄǀ�Ǆǀ�ƤǄ�ĺǻËǋƶ�
�ǹȂ�ƥËƨ�ȀǄƥËǎ�ĺËǶƥĸĭ�Ȅ�ǹËǋƶ�ĺËǶƥĸĭ�®ß�ǵĴËǎ�ĹƥËȂ�ƭǶƥƺ�ǆƤ

°ǁǾǅƨƤǅƨ

�ǄƤǅǮ�ƥƨ�®ǹËȋȂǀ�ǄƤǅǮ�ȀǄƥËǎ�ǼƤȅǿǢ�ȁƨ�ƤǄ�ȀȅËȋƶ�ĺËǪǅǞ�ǼȄǄǀ�ǅËķƤ
�ǽȋËǏǾ�ȁƮ�ǼƘ�Ǆǀ�ȀǀƥǺ�®ȀǄƥËǎ�ǽȊƤ�ĹȄǄ�ȀǀƥǺ�ǸƤǁĳ�ǆƤ�ĹƤ�ȁĴƮ�ǼǀƤǀ

°ǀȅËǎ�ĺǺ�ǄȄ�ȁǚȅǦ�ƥȊ
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�ȁǛƨƤǄ�Ȅǀ�ƬƥËƩƲƤ�Ȅ�Ǽƥȋƨ�ƥƨ�ȁĳ�ƭËǊƤ�ȀǁËǎ�ĺǣËǊ�ȁǶƥǯǺ�ǽȊƤ�Ǆǀ
�ĹǄȄƥǿËǎ�ƥƨ�ȁǛƨƤǄ�Ǆǀ�ĺĴȊ�®ƤǄƥĳ�Ȅ�ǭȋǻǢ�ǴƥËƺ�ǽËȋǢ�Ǆǀ�Ȅ��ȀǀƥËǊ
�ǭȋǮǀ�ĺƿËǊƥĥ�Ȓƥƨ�ǍËǊǅĥ�Ȅǀ�ȁƨ�ĹǄȄ�ȁǚȅǦ�ǀǄȅǺ�Ǆǀ�ĹǅĸȊǀ�Ȅ
�.ǀȅËǎ�ǵƺ�ǇËȋǾ�ǼƘ�ǼȅËǺƤǅȋĥ�ĹƥȂ�ǍËǊǅĥ�ǸƥËǻƮ�ǉĦËǊ�Ȅ�ȀǀƤǀ
�ȀǁËǎ�Ǩǃƺ�ĺËǊǄǀ��ȁǺƥǾǅƨ�ǆƤ�ĺǖƥȊǄ�ƬƥƩËǊƥƻǺ�ǆƤ�ĺƾǅƨ�ȁƯƩǶƤ
�ȁƨ�ǘȅƨǅǺ�ƧǶƥǛǺ�ȁƨ�ǼƥËǊƘ�Ȅ�ǡȊǅËǊ�ǼǀƤǀ�ƽËǊƥĥ�ĹƤǅƨ�ƥǺƤ�ƭËǊƤ

.ǁËǊǄ�ĺǺ�ǅǟǾ�ȁƨ�ǸǆȒ�ȁǛƨƤǄ�Ȅǀ�ǽËȊƤ�ǽƯËǋǾƤǀ�®ĺǶƥĸĭ

�ǽƯǪǅķ�ǄƤǅËǮ�ƥƨ�ȁĴǿȊƤ�ĺËǿǣȊ�ȀǄƥËǎ�ĲȊ�Ǆǀ�ĺǻËǋƶ�ĹǄȄƥǿËǎ
�Ǆǀ�ǹËǋƶ�ǹƷƺ�ǆƤ�ĹǁǒǄǀ�®ȀǄƥËǎ�ǼƘ�ǀƤǆƘ�ƹǛËǊ�Ǆǀ�ǹËǋƶ�ǼƘ
�.=à?�ǁǾƥǻƨ�ĺËǮƥƨ�ȀǄƥËǎ�ǼȄǅȋƨ�®ǼƘ�ǆƤ�ĹǁǒǄǀ�Ȅ�ǀȄǅËƨ�ȄǅǪ�ȀǄƥËǎ
�ǹƷƺ�ǆƤ�ǁËǒǄǀ�àÞ�ǅËķƤ�ȁĳ�ƭËǊƤ�ǽËȊƤ�ǍËǊǅĥ�ǀǄȅËǺ�ǽËȊƤ�Ǆǀ
�ȁĭ�ȀǄƥËǎ�Ȅ�ǹËǋƶ�ĺǶƥĸĭ�ǁËǎƥƨ�ȁƯǪǄ�ȄǅËǪ�ĹƤ�ȀǄƥËǎ�Ǆǀ�ǹËǋƶ

°ǁǾǄƤǀ�ǹËȂ�ƥƨ�ĹƤ�ȁËǛƨƤǄ
�ȁËƨ�®ǁËǎƥƨ�ȀǁËǾƥǺ�ǄȄƥǿËǎ�ȀǄƥËǎ�ĹȄǄ�ĺǻËǋƶ�ǁËȋǿĳ�ǔǅËǪ
�Ȅ�ǁËǎƥƨ�ȁƯǪǄ�ȄǅǪ�ǼƘ�Ǆǀ�ǹËǋƶ�ǹËƷƺ�ǆƤ�ĹǁËǒǄǀ�ȁËĳ�ĹǄȅËǚ
�ĺËǊǁȋǻǎǄƤ�ĹȄǅȋǾ�ƬǄȅǒ�ǽȊƤ�Ǆǀ�.ǁËǾƥǻƨ�ȀǄƥËǎ�ǆƤ�ǼȄǅȋƨ�ȁËȋǯƨ
�ǅƨƤǅƨ�ǁËȊƥƨ�ƭËǊƤ�ȀǁËǎ�ƥƶ�ȁƨƥƶ�ȀǄƥËǎ�ǼǆȄ�ǅËƨƤǅƨ�ȁËĳ�ȒƥËƨ�ȁËƨ�ȄǄ
�Ǆǀ�Ȅ�ȀǁËǾƥǺ�ǄȄƥǿËǎ�ȀǄƥËǎ�ĹȄǄ�ǹËǋƶ�ƤǅȊǆ�ǁËǎƥƨ�ǹËǋƶ�ǼǆȄ�ƥƨ
�Mj�®ȀǁËǎ�ƥƶ�ȁƨƥƶ�ƦƘ�ǼǆȄ�FB�ȁËĴǿȊƤ�ǔǅËǪ�ƥËƨ�.ƭËǊƤ�ǴǀƥËǣƮ
�ǹËƷƺ Vj ®ȀǄƥËǎ�ĺËǶƥĸĭ� s ǹËǋƶ�ĺËǶƥĸĭ j�®ǹËǋƶ�ǸǅËƶ
�ƥƶ�ȁƨƥƶ�ȀǄƥËǎ�ǹƷƺ�Vs�Ȅ�ȀǁËǎ�ƥƶ�ȁƨƥƶ�ȀǄƥËǎ�Ǹǅƶ�Ms�®ǹËǋƶ

�ƭËǎȅǾ�ǼƤȅƮ�ĺǺ�ȀƥĸËǾƘ�ǁǿËǎƥƨ�ȀǁËǎ
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�ƥƨ�ƭǊƤ�ǅƨƤǅƨ�Ȁǁǎ�ƥƶ�ȁƨƥƶ�ȀǄƥǎ�ǼǆȄ�ĺǪǅǚ�ǆƤ
s s sM g V g

�ȀǄƥËǎ �ǼǆȄ �®ĺËǊǁȋǻǎǄƤ �ƭËȋǒƥƾ �ȁËƨ �ƥËǿƨ �ȁËƷȋƯǾ �Ǆǀ
�Ȅǀ�ƧËȋĳǅƮ�ǆƤ�ǉËĥ�¯ƭËǊƤ�ǹËǋƶ�ǼǆȄ�ǅËƨƤǅƨ�ǇËȋǾ�ȀǁËǎƥƶ�ȁƨƥƶ

.ǹËȊǄȄƘ�ĺǺ �ƭËǊǀ�ȁƨ �ǹËȂ �ƥËƨ �ȀǁǺƘ�ƭËǊǀ�ȁƨ �ȁËǛƨƤǄ
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�ȁƨ�ǹËǋƶ�ǹƷƺ�ƭƩËǋǾ�ȁĳ�ǁËǿĳ�ĺǺ�ǼƥËȋƨ�(ĹǄȄƥǿËǎ���ȁËǛƨƤǄ
�ĺǶƥĸĭ�ȁËƨ�ȀǄƥËǎ�ĺǶƥĸĭ�ƭƩËǋǾ�ƥËƨ�ȀǁËǎƥƶ�ȁƨƥƶ�ȀǄƥËǎ�ǹËƷƺ

.ǀǄƤǀ�ǉËĴǢ�ȁǛƨƤǄ�ǹËǋƶ
�®ǁËǾƥǺ�ĺǺ�ǄȄƥǿËǎ�ƦƘ�ƹǛËǊ�ĹȄǄ�ĺǻËǋƶ�
�Ǆǀ�ȁȋǯƨ�Ȅ�ƭËǊƤ�ƦƘ�ǼȄǅËȋƨ�ǍËǻƷƺ�ǁËǒǄǀ�àÞ�ȁËĳ�ĹǄȅǚ�ȁƨ

°ƭËǊƤ�ǸƤǁĳ�ǹËǋƶ�ĺËǶƥĸĭ�.ƭËǊƤ�ȁËƯǪǄ�ȄǅËǪ�ƦƘ
kg kg kg kg
m m m m

�� kg
m

�ǅËƨƤǅƨ�ƦƘ�ĺËǶƥĸĭ�ȁËĴǿȊƤ�Ȅ�ĹǄȄƥǿËǎ�ȁËǛƨƤǄ�ǆƤ
�ǹËȊǄƤǀ�ƭËǊƤ�ßÞÞÞ
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�ƭËǶƥƺ�Ǆǀ�ȁËĳ�ƭËǪǅķ�ȁËƷȋƯǾ�ǼƤȅËƮ�ĺǺ�ĹǄȄƥǿËǎ�ȁËǛƨƤǄ�ǆƤ
� s j/ �ǵǒƥƺ�ǁËȊƥƨ�ȀǄƥËǎ�ĲȊ�Ǆǀ�ǹËǋƶ�ĲËȊ�ǼǀȅËƨ�ǄȄƥǿËǎ
�ǵĴËǎ�.ǁËȂǀ�ĺǻǾ�ƼǄ�ĹǄȄƥǿËǎ�ȁËǾǅķ�Ȅ�ǁËǎƥƨ�ĲËȊ�ǆƤ�ǅËƮ�ĵǄǇƨ
�ȁƯǪǄȄǅǪ�ǹËƷƺ�ȁËƨ�ƭƩËǋǾ�ƤǄ�ĹǄȄƥǿËǎ�ǩËǷƯƿǺ�ĹƥËȂ�ƭǶƥƺ�à
�ĺËǾƥǺǆ�ǀȅËǎ�ĺǺ�ȁËƷȋƯǾ�à�ǵĴËǎ�ǆƤ�.ǁËȂǀ�ĺǺ�ǼƥËǏǾ�ȀǄƥËǎ�Ǆǀ
�ǅƯǻĳ�ȀǄƥËǎ�ĺǶƥĸĭ�ǆƤ�ǹËǋƶ�ĺǶƥĸĭ�ȁĳ�ǁËȂǀ�ĺǺ�ƼǄ�ĹǄȄƥǿËǎ
�ǄȅƩǢ�ĹǄȄƥǿËǎ�ǆƤ�ǹËǋƶ�ǁǾȅËǎ�ĺǺ�ǅƨƤǅƨ�ȁĳ�ĹƤ�ȁǟƻǶ�Ǆǀ�Ȅ�ǁËǎƥƨ

.ǀǅËȋķ�ĺǺ�ǄƤǅËǮ�ĹǄȄ�ȁËǚȅǦ�ȁǾƥƯËǊƘ�Ǆǀ�Ȅ�ǁËǿĳ�ĺǺ

�ƥƨ�ȁĳ�ǁËȂǀ�ĺǺ�ƼǄ�ĺËǾƥǺǆ�ȀǄƥËǎ�ĲËȊ�Ǆǀ�ĺǻËǋƶ�ĹǄȄ�ȁËǚȅǦ
�ǹËǋƶ�ǹƷƺ�ǸƥǻƮ�®ȀǄƥËǎ�ǀƤǆƘ�ƹǛËǊ�Ǆǀ�ǹËǋƶ�ǼƘ�ǽƯǪǅķ�ǄƤǅǮ
�ǀȅƶȄ�ĹƤ�ȁËǛƨƤǄ�ƥȂ�ǹƷƺ�ǀǄȅËǺ�Ǆǀ�ǉËĥ�.=à?�ǀȄǄ�ȄǅËǪ�ȀǄƥËǎ�Ǆǀ
�ǼǆȄ�ȁƨ�ȀǄƥËǎ�ǵƾƤǀ�Ǆǀ�ǹËǋƶ�ǼǆȄ�ƭƩËǋǾ�®ǁȊǁƶ�ȁǛƨƤǄ�.ǀǄƤǁǾ
�ȁƨ�ȀǄƥËǎ�ĺǶƥĸĭ�ƭƩËǋǾ�ƥƨ�ȁËǛƨƤǄ�Ǆǀ�ƤǄ�ȀǄƥËǎ�ǼȄǅËȋƨ�Ǆǀ�ǹËǋƶ

.ǁǿĳ�ĺǺ�ǼƥËȋƨ�ǹËǋƶ�ĺǶƥĸĭ
�ǼǆȄ�.ǁËǎƥƨ�ȀǁËǎ�ǄȄ�ȁËǚȅǦ�ȀǄƥËǎ�Ǆǀ�ĺǻËǋƶ�ǹËȋǿĳ�ǔǅËǪ
�Ǆǀ�Ȅ�ȀǄƥËǎ�ǵƾƤǀ�Ǆǀ�Ȅ�ǼȅƮȅȋǾ�W �ǅƨƤǅƨ�ȀǄƥËǎ�ǼȄǅȋƨ�Ǆǀ�ǹËǋƶ
�Ǽȅĭ�ƬǄȅËǒ�ǽȊƤ�Ǆǀ�.ǁËǎƥƨ�ǼȅƮȅȋǾ�Wa�ǅËƨƤǅƨ�ǄȄ�ȁËǚȅǦ�ƭËǶƥƺ

�ƤǃǶ�ƭËǊƤ�ǅƨƤǅƨ�ǹËǋƶ�ǹƷƺ�ƥËƨ�ȀǁËǎƥƶ�ȁƨƥƶ�ȀǄƥËǎ�ǹËƷƺ
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�Ǆǀ�ÖȒȄƤ�.ǀǅĦËǊ�ǀƥȊ�ȁËƨ�ǼƤȅƮ�ĺǺ�ȁËǾȅķ�ǽȊƤ�ƤǄ�ĹǄȄ�ȁËǚȅǦ�ȁËǛƨƤǄ
�Ȅ�ǼȄǅȋƨ�Ǆǀ�ǹËǋƶ�ǼǆȄ�ƭƩËǋǾ�ƥƨ�ƥȂ�ĺǶƥĸĭ�ƭƩËǋǾ�ȁËǛƨƤǄ�ǽËȊƤ
�ǅËǋĳ�Ȅǀ�ǅȂ�ÖƥȋǾƥƲ�.ǀȅËǎ�ĺǺ�ǙËƩƮǅǺ�ǅËĸȊǁǻȂ�ȁËƨ�ȀǄƥËǎ�ǵËƾƤǀ
�ǵǒƥƺ�ĹǄȄ�ȁǚȅǦ�ǩȊǅǣƮ�ǆƤ�ǠȅËǖȅǺ�ǽȊƤ��ǁǿƯËǋȂ�ĲȊ�ǆƤ�ǅƯǻĳ
�Ȅǀ�Ǆǀ s j/ ĹƥȂǅËǋĳ�ȁĳ�ǀǅĳ�ȁƶȅƮ�ǁËȊƥƨ�ÖƥǻƯƺ�ß.(ǀȅËǎ�ĺǺ
�ƤǅȊǆ�¯ƭËǪǅķ�ǅƨƤǅƨ�ǹȂ�ƥËƨ�ǁËȊƥƩǾ�ƤǄ�ĹǄȄƥǿËǎ�Ȅ�ĹǄȄ�ȁËǚȅǦ�ȁËǛƨƤǄ
.ǁǾƤ�ȀǁËǎ�ȁƯËǎȅǾ�ǹȂ�ȁƨ�ǘȅƨǅǺƥǾ�Ȅ�ƬȄƥËǫƯǺ�ƭËǶƥƺ�Ȅǀ�Ǆǀ�ƥËȂ�ǼƘ

�Ǆǀ�ǄȄ�ȁËǚȅǦ�ƭËǶƥƺ�Ǆǀ�Ȅ�úö0�ƤȅËȂ�Ǆǀ�ĺǻËǋƶ
�ĺǶƥĸĭ�ƥËƨ�ĺËǣȊƥǺ�Ǆǀ�ǄȄ�ȁËǚȅǦ�ƭËǶƥƺ�Ǆǀ�Ȅ�ǀǄƤǀ�ǼǆȄ�øö0�ƦƘ

°ƭËǊƤ�ǸƤǁĳ�ǡËȊƥǺ�ĺËǶƥĸĭ�.ǀǄƤǀ�ǼǆȄ�ùö0�ǸȅËǷǣǺƥǾ
kg kg kg kg( ( ( (
m m m m

�ĹǄȄ�ȁǚȅǦ�ȁǛƨƤǄ�ǆƤ�ȀǀƥǫƯǊƤ�ƥƨ�
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�ĹǄȄ�ȁǚȅǦ�ȁǛƨƤǄ�ǆƤ�ǀǁƷǺ�ȀǀƥǫƯǊƤ�ƥƨ
s a s

s
j

W kg
W m

�ǩǷƯƿǺ�ǵËƺƤǅǺ�®ĹǄȄ�ȁËǚȅǦ�Ȅ�ĹǄȄƥǿËǎ�ǙËƨƤȄǄ�ȁËƨ�ȁƶȅƮ�ƥËƨ
�ȀǁËȊǀ�á�ǵĴËǎ�Ǆǀ�®ǩËǷƯƿǺ�ĹƥËȂ�ƭǶƥƺ�Ǆǀ�ȀǄƥËǎ�Ȅ�ǹËǋƶ
�ĲËȊ�ȁËƨWa�/�Wo��ƭƩËǋǾ�ȁËĭ�ǅËȂ�ƭËǊƤ�ƹËǖƤȄ�.ǀȅËǎ�ĺǺ
�ǅƮ�ĲȊǀǇǾ�ǨǅËǞ�ǩËĳ�ȁƨ�ǄȄ�ȁËǚȅǦ�ǹËǋƶ�ȀƥĸËǾƘ�ǀȅËǎ�ĲËȊǀǇǾ

.ǀȅƨ �ǁËȂƤȅƾ
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