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�physics toolbox sensor suite

�ǁǿƯǋȂ�ȄǄ�ȁƨȄǄ�ǼƘ�ƥƨ�ǼƤǆȅǺƘ�ǍǾƤǀ�ǆƤ�ĹǄƥȋǋƨ�ȁĳ�ĺƮȓĴǏǺ�ǆƤ�ĺĴȊ
�ǼƥǏǊȄǄǀ�ǆƤ�ĹǄƥȋǋƨ�Ǆǀ�ĹǀȅȃËËǎ�ȁƨǅƷƮ�Ȅ�ĺǷǻǢ�ǈȄǄǀ�ǼǀȅƩǾ
�ĹƥȂ�ĺȊƥǾƤȅƮ�ĺǷȋǓƻƯǶƤ�ǤǄƥǪ�ǆƤ�ǉĥ�ǀȅǎ�ĺǺ�ƱǢƥƨ�ǅǺƤ�ǽȊƤ�.ƭËËǊƤ
�ƬǄȅǒ�ȁƨ�ƤǄ�ǵƢƥǋǺ�ǆƤ�ĺƾǅƨ�ǁǿǾƤȅƯǾ�Ȅ�ǁǎƥƨ�ǽȋȊƥĥ�Ǆƥȋǋƨ�ƥȂ�ǼƘ�ĺǷǻǢ
�ǆƤ�ĺƾǅƨ�ĹƤǅƨ�ios�Ȅ�ǁȊȄǄǁǾƤ�ǵǺƥǢ�ǹƯǋȋǊ�.ǁǿȂǀ�ƹȋǖȅƮ�ĺȂƥǫǎ
�ȁƯƾƤǀǅĥ�ǼƘ�ȁƨ�ȁǶƥǯǺ�ǽȊƤ�Ǆǀ�ȁĳ�ǀǄƤǀ�ĺȊƥȂ�ǵƺ�ȀƤǄ�ǇȋǾ�ƬȓĴǏǺ�ǽȊƤ

.ƭǊƤ�Ȁǁǎ

��physics toolbox sensorsuite
�ĲȊǇȋǪ�ĹƥËËȂǄƤǇƨƤ�ǆƤ�ĹƤ�ȁËËǢȅǻƷǺ�ǼƤȅËËǿǢ
�Ȅ�ȁƯǪƥȊ�ȁǣËËǊȅƮ�Vieyra Software�ǙËËǊȅƮ�ȁĳ�ƭËËǊƤ
�ǽȊƤǅƨ�ƥǿƨ�.ƭËËǊƤ�ȀǁËËǎ�ǅËËǏƯǿǺ�ĺǷĥ�ǵķȅķ�ĵǄǇƨ�ƭĳǄƥǺ�Ǆǀ
�ƭǶȅȃËËǊ�Ȅ�ȀƤǅǻȂ�ĹƥȂ�ǽǫǷƮ�ǼǀȅËËƨ�ǈǅƯËËǊǀ�Ǆǀ�ȁƨ�ȁƶȅƮ�ƥƨ
�Ĺǅȋķ�ȀǆƤǁǾƤ�Ȅ�ǍËËȊƥǺǆƘ�ǸƥƷǾƤ�ĹƤǅËËƨ�ǼƤȅƮ�ĺǺ�ǼƘ�ǆƤ�ȀǀƥǫƯËËǊƤ
�®ƥǺǀ�®ǄƥËËǏǪ�®ĺËËǋȋǚƥǿǧǺ�ǼƤǁȋǺ�ǁǿǾƥǺ�ƥȂ�ƭȋǻĳ�ǆƤ�ĹǄƥȋËËǋƨ
�ȁƯƩǶƤ�.ǀȅǻǾ�ȀǀƥǫƯËËǊƤ�ǄƤǇƨƤ�ǽȊƤ�ǆƤ�ǼƤȅƮ�ĺǺ�...�Ȅ�ƭĳǅƺ�ƦƥƯËËǎ
�ĺƺƤǅǚ�ǨǁȂ�ǽËËȊƤ�ĹƥƯËËǊƤǄ�Ǆǀ�ǇȋǾ�ĹǅĸȊǀ�ǀƥȊǆ�ĹƥËËȂ�ȁǺƥǾǅƨ
ǼȅĮǻȂ�®ƭǊƤ�ƥȂ�ƭǷƩƮ�ƥȊ�Ȅ�ƥȂ�ǽǫǷƮ�ĹȄǄ�ƧǓǾ�ǵƨƥǮ�ȁĳ�ȀǁËËǎ�

�Physics Complete�Ȅ�Physics Ideal ®�Formulas Physics
 physics toolbox�ĹƥȂ�Ǎƿƨ�ǽȊǅƮ�ǹȃǺ�ǀǄȅǺ�Ǆǀ�ȁǶƥǯǺ�ǽȊƤ�Ǆǀ�ƥǺ
�ǀǅƨǄƥĳ�ĺǶƥƳǺ�ƥƨ�ǀǄȅǺ�ǅȂ�Ǆǀ�Ȅ�ǹȋȂǀ�ĺǺ�ƹËËȋǖȅƮ��sensor suite
�ǼƤǆȅǺƘ�ǍǾƤǀ�Ȅ�ǼƥǻǷǣǺ�ȁƨ�ǄƤǇǪƤ�ǸǅǾ�ǽȊƤ�.ǹȋȊƥǻǾ�ĺǺ�ĺǊǄǅƨ�ƤǄ�ǼƘ
�Ȅ�Ĺǅȋķ�ȀǆƤǁǾƤ�ĺƯƺƤǄ�ȁƨ�ƤǄ�ĺĴȊǇȋǪ�ĹƥȂ�ƭȋǻĳ�ƥƮ�ǁǿĳ�ĺǺ�Ĳǻĳ
�ǽȊǅƮ�ǹȃǺ�ǆƤ�.ǁǿǿĳ�ȀǁȂƥËËǏǺ�ĺǶƥƯȋƷȊǀ�ȁƻǫǒ�ĹȄǄ�ǅƨ�ƤǄ�ƵȊƥƯǾ
�ǀǅĳ�ȀǄƥËËǎƤ�ǅȊǆ�ǀǄƤȅǺ�ȁƨ�ǼƤȅËËƮ�ĺǺ�ǄƤǇǪƤ�ǸǅǾ�ǽËËȊƤ�ĹƥȂ�ƭȊǇǺ

ĺƯǣǿǒ�Ȅ�ĺȂƥĸǏǾƤǀ�®ĺǎǆȅǺƘ�ǁǒƥǯǺ�ĹƤǅƨ�Ǽǀȅƨ�ǁȋǫǺ��é
�ƵȊƥƯǾ�ǼǀǄȄƘ�ƭǊǀ�ȁƨ�Ȅ�ĺĴȊǇȋǪ�ǩǷƯƿǺ�ĹƥȂ�ǍȊƥǺǆƘ�ǸƥƷǾƤ��é

ǭȋǮǀ
ƥȂ�ǍȊƥǺǆƘ�ĹƤǅƨ�ƥȂ�ǼƘ�ƧȋĳǅƮ�Ȅ�ƥȂǄȅǋǿǊ�ĺǺƥǻƮ�ǆƤ�Ǽǀǅƨ�Ȁǅȃƨ��é

ĺǶƥƯȋƷȊǀ�ȁƻǫǒ�ĹȄǄ�ǅƨ�ƵȊƥƯǾ�ǼǀƤǀ�ǍȊƥǻǾ��é
ĹǁȊȄǄǁǾƤ�ǁǿǻǎȅȂ�ĹƥȂ�ȀƥĸƯǊǀ�ǠƤȅǾƤ�ǆƤ�ĺǾƥƩȋƯǏĥ��é
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�Ǆǀ�physics toolbox sensor suite�ǼƤȅËËǿǢ�ƥËËƨ�ǄƤǇǪƤ�ǸǅǾ�ǽȊƤ
�ĹƥȂ�ȀƥĸƯǊǀ�ĹȄǄ�ƧǓǾ�Ȅ�ǀȅǷǾƤǀ�ǵƨƥǮ�app store�ƥȊ�Google play
�ǆƤ�ǉĥ�.ǁǎƥƨ�ĺǺ�ȀǀƥǊ�Ǆƥȋǋƨ�ǇȋǾ�ǼƘ�ƧǓǾ�Ȅ�ƭËËǊƤ�ios�Ȅ�ǁȊȄǄǁǾƤ
�ǆƤ�.ǀȅǎ�ĺǺ�ǆƥƨ�(ß��ǵĴËËǎ�ǁǿǾƥǺ�ĹƤ�ȁƻǫǒ�ȁǺƥǾǅƨ�ĹƤǅƶƤ�Ȅ�ƧǓǾ
�Ǎƿƨ�ǽȊƤ�Ǆǀ�.ǁȋǿĳ�ǉǻǶ�ƤǄ� �ƭǺȓǢ�Ĥĭ�ƭǻËËǊ�Ȓƥƨ�ĹȅǿǺ
�Ĺǅȋķ�ȀǆƤǁǾƤ�ǼƘ�ƥƨ�ǼƤȅƮ�ĺǺ�ȁĳ�ƤǄ�ĺȊƥȂ�ƭȋǻĳ�Ȅ�ǄƤǇǪƤ�ǸǅǾ�ĹƥȂ�ƭȋǷƨƥǮ

.(à�ǵĴǎ��ǀȅǻǾ�ǁȋȂƤȅƾ�ȀǁȂƥǏǺ�ǀǅĳ

�ȁƨ�ǀȄǄȄ�Ȅ�ǼƘ�ƦƥƿƯǾƤ�ǆƤ�ǁǣƨ�®ǄƤǇǪƤ�ǸǅǾ�Ǎƿƨ�ǅȂ�ǆƤ�ȀǀƥǫƯǊƤ�ĹƤǅƨ
�®ǄȅǋǿǊ�ǸƥǾ�ǼȅĮǻȂ�ĺƮƥǢȓǚƤ�(i��ȁǿȊǇķ�ǉǻǶ�ƥƨ�®ǅǟǾ�ǀǄȅǺ�Ǎƿƨ
�ĹǅËËǊ�ĲȊ�Ȅ�Ĺǅȋķ�ȀǆƤǁǾƤ�ǴȅǒƤ�Ȅ�ƬƥƻȋǖȅƮ�®ĹǄƤǀǅƨ�ȁǾȅǻǾ�ƼǅǾ
�Ȅ�Ĺǅȋķ�ȀǆƤǁǾƤ�ƭȋǻĳ�ǀǄȅǺ�Ǆǀ�ǅƯǏȋƨ�ƬƥǢȓǚƤ�ƭǪƥȊǄǀ�ĹƤǅƨ�ĲǿȋǶ

.ǀǅȋķ�ĺǺ�ǄƤǅǮ�ƥǻǎ�ǈǅƯǊǀ�Ǆǀ�ǄȅǋǿǊ�Ĺǅȋķ�ȀǆƤǁǾƤ�ȀȅƻǾ
.ǁǾȅǎ�ĺǺ�ƭǪƥȊǄǀ�ǵƨƥǮ�Ȁǁǎ�Ȁǅȋƾǂ�ĹƥȂ�ǵȊƥǪ�( ��ǉǻǶ�ƥƨ

�ƭǶƥƺ�ǅȂ�Ǆǀ�ƤǄ�ǀȅËËƾ�ǅǟǾ�ǀǄȅËËǺ�ƬƥǻȋǟǿƮ�( ��ǉËËǻǶ�ƥƨ
�ƬƥǻȋǟǿƮ�®ƥȂǄƤǀȅǻǾ�Ǚƾ�ǠȅǾ�ǁǿǾƥǺ�ĺƮƥǻȋǟǿƮ�¯ǹȋǿĳ�ĺǺ�ǴƥǻǢƤ
�ǼƘ�ĹƥȂ�ȁǿȊǇķ�ǆƤ�ĺƾǅƨ�ȁĳ�...�Ȅ�ƥȂǄȅǋǿǊ�ȀǅƩȋǶƥĳ�®ǍȊƥǻǾ�ȁƻǫǒ

.ƭǊƤ�Ȁǁǎ�ǅĳǂ�ǅȊǆ�Ǆǀ
Displyaxis
Graphdisplay
Data display
Elapsed time

Cvstime stop format
Calibrat
Collection rate
Line with

�ǼƘ�ƭȋǻĳ�ǅȂ�Ĺǅȋķ�ȀǆƤǁǾƤ�ĹƤǅƨ�ǁǎ�ȁƯǫķ�ǅƮ�Ǎȋĥ�ȁĳ�Ǆȅǚ�ǼƥǻȂ
�ƭȋǻĳ�ǼƘ�Ĺǅȋķ�ȀǆƤǁǾƤ�ȁƻǫǒ�ǀǄƤȄ�Ȅ�ȀǀȅǻǾ�ƦƥƿƯǾƤ�( ��ȅǿǺ�ǆƤ�ƤǄ
�ǴƥǻǢƤ�ƭǊƤ�ǼƥǺǅǟǾ�ǀǄȅǺ�ȁĳ�ƤǄ�ĺǻȋǟǿƮ�ǠȅǾ�ǅȂ�ǉĦǊ�.ǹȊȅǎ�ĺǺ
�.ǹȋȊƥǻǾ�ĺǺ�ǉǻǶ�ƤǄ�("��ƭǺȓǢ�Ĺǅȋķ�ȀǆƤǁǾƤ�ƭƩƲ�ĹƤǅƨ�Ȅ�ǹȋǿĳ�ĺǺ
�ǵȊƥǪ�.ǀȅǻǾ�Ȁǅȋƾǂ�Ȅ�ǩǮȅƯǺ�ƤǄ�Ĺǅȋķ�ȀǆƤǁǾƤ�ǼƤȅƮ�ĺǺ�("��ǉǻǶ�ƥƨ
�ĹǄƤǃķ�ıƤǅƯǎƤ�ǵƨƥǮ�ǹȋȂƤȅƾ�ĺǺ�ȁĳ�ĺǻƯǋȋǊ�ǅȂ�ƥƨ�Ȁǁǎ�Ȁǅȋƾǂ
�ƭǊƤ�ǅƯȃƨ�Ȅ�ƭǊƤ��cvs��ƭǺǅǪ�ƥƨ�ÖƥǺȅǻǢ�Ȁǁǎ�Ȁǅȋƾǂ�ǵȊƥǪ�.ƭǊƤ
�ƭǺǅǪ�ƥƨ�ƤǄ�Ȁǁǎ�Ĺǅȋķ�ȀǆƤǁǾƤ�ƭȋǻĳ�ĺƶȄǅƾ��save as��Ǎƿƨ�Ǆǀ

.ǹȋȊƥǻǾ�Ȁǅȋƾǂ�ǵǋĳƤ
�ǄƤǇǪƤ�ǸǅǾ�ǙǊȅƮ�Ĺǅȋķ�ȀǆƤǁǾƤ�ǵƨƥǮ�ĹƥȂ�ƭȋǻĳ�ĺǪǅǣǺ�ȁƨ�ȁǺƤǀƤ�Ǆǀ

.ǹȊǆƤǀǅĥ�ĺǺ�Ȁǁǎ�ĺǪǅǣǺ

�.ǀȅǎ�ĺǺ�ȀǁȂƥǏǺ�ǅȊǆ�ǵĴǎ�ǭƨƥǛǺ�ĹƤ�ȁƻǫǒ�ƭǶƥƺ�ǽȊƤ�Ǆǀ

�ȁƻǫǒ�Ȅ�(ǩǶƤ��ĺǷǒƤ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ß�ǵĴǎ�
(Ʀ��ǄƤǇǪƤ�ǸǅǾ�Ĺǅȋķ�ȀǆƤǁǾƤ�ǵƨƥǮ�ĹƥȂ�ƭȋǻĳ�ǍȊƥǻǾ

�ĹƥȂ�ȁǫǶƝǺ�ǍȊƥǻǾ�ƫƻǫǒ�ǆƤ�ĺȊƥǻǾ�.à�ǵĴǎ��
ǍǾƤǅķ�ĹȄǅȋǾ
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�ǁǿȊƘǅƨ�ǅȊȅǓƮ�ǨǅǣǺ�ǇƩǊ�ǄƤǀǅƨ�®ȀǁËËǎ�ȀǀƤǀ�ǍȊƥǻǾ�ƫƻǫǒ�Ǆǀ
�ǄȅƻǺ�ĹȄǄ�ǼƘ�ǅȊȄƥǓƮ�Ȅ�ƭǊƤ�ǵȊƥƨȅǺ�ƫƻǫǒ�ĹȄǄ�ǍǾƤǅķ�ĹȄǅȋǾ
�ǉǻǶ�ƥƨ�ȁĳ�ȀǁËËǎ�ȀǀƤǀ�ǍȊƥǻǾ�ǇǺǅǮ�Ȅ�ĺƨƘ�ĹƥȂ�ĶǾǄ�ƥËËƨ�y�Ȅ�x
�ǍȊƥǻǾ�ȁƻǫǒ�ĹȄǄ�ǼƤȅƮ�ĺǺ�ƤǄ�ǼƘ�ǅȊǀƥǯǺ��show component�
�ǵȊƥǪ�Ǆǀ�ƤǄ�ƥȂ�ȀǀƤǀ�ǼƤȅƮ�ĺǺ�ǁǎ�Ǽƥȋƨ�Ȓƥƨ�Ǆǀ�ȁĳ�Ǆȅǚ�ǼƥǻȂ�Ȅ�®ǁȊǀ

.ǀȅǻǾ�Ȁǅȋƾǂ�ǵǋĳƤ

�Ĺǅȋķ�ȀǆƤǁǾƤ�ǩǷƯƿǺ�ĹƥȂƥƯǊƤǄ�Ǆǀ�ƤǄ�ƦƥƯǎ�ǄƤǇǪƤ�ǸǅǾ�®Ǎƿƨ�ǽȊƤ�Ǆǀ
�.ǁȂǀ�ǍȊƥǻǾ�ƤǄ�ƦƥƯǎ�ǄƤǀȅǻǾ�ǼƥǺǆ�Ƨǋƺǅƨ�ǁǾƤȅƮ�ĺǺ�Ȅ�ǁǿĳ�ĺǺ
�ƤǄ�ǅǟǾ�ǀǄȅǺ�ĺƶȄǅƾ�ĹƥȂ�ĺķİȊȄ�ǼƤȅËËƮ�ĺǺ�ƬƥǻȋǟǿƮ�Ǎƿƨ�Ǆǀ
�ĹƥȂǀǅƨǄƥĳ�ǁǾƤȅƮ�ĺǺ�ǄȅǋǿǊ�ǽȊƤ�ĲȋǾƥĴǺ�ƱƻƩǺ�Ǆǀ�.ǀȅǻǾ�ƦƥƿƯǾƤ

.ǁǎƥƨ�ȁƯǎƤǀ�ĹǀƥȊǆ

�ƤǄ�ĺǎȅķ�®ǸǄƥȃĭ�ȁǯƩǚ�Ǆǀ�ÖȓƳǺ�Ȅ�ǹȊȅËËǎ�ĺǺ�ǄȅǋǾƥǊƘ�ǵƾƤǀ
�ǉĦǊ�.ǹȋǿĳ�ĺǺ�ǙƩǖ�ȁƨ�ǠȄǅǎ�Ȅ�ǹȋȂǀ�ĺǺ�ǄƤǅǮ�ǄȅËËǋǾƥǊƘ�ǩĳ
�Ǆǀ�ȁƯƩǶƤ�.ǹȋȊƥǻǾ�ĺǺ�Ȁǅȋƾǂ�ƤǄ�ƥȂ�ȀǀƤǀ�Ȅ�ȁƯǪǄ�ĲȊ�ĹƥȃǿǺ�ȁǯƩǚ�ȁƨ
�ǵȊƥǪ�ĺǪǅǚ�ǆƤ�.ǀȅǻǾ�ȀǁȂƥǏǺ�ƤǄ�ǄƤǀȅǻǾ�ǼƤȅƮ�ĺǺ�ǹȂ�ƭĳǅƺ�ǽȋƺ
�ƤǄ�ǼƥǺǆ�ƦƥƯǎ�ǄƤǀȅǻǾ�Ȅ�ǀǅĳ�ǆƥƨ�ǼƤȅƮ�ĺǺ�ǵǋĳƤ�Ǆǀ�ƤǄ�Ȁǁǎ�Ȁǅȋƾǂ
�ǼƥǺǆ�ƥƨ��z��ĹƥƯǊƤǄ�Ǆǀ�ƦƥƯǎ�ƫǫǶƝǺ�ǅȊǆ�ǄƤǀȅǻǾ�Ǆǀ�.ǀȅǻǾ�ǹËËǊǄ

.ƭǊƤ�Ȁǁǎ�ǹǊǄ

�ĹƥƯǊƤǄ�Ǆǀ�ƭĳǅƺ�ƭǊƤ�ǄȅǋǾƥǊƘ�ƭĳǅƺ�ǠȄǅǎ�ȁĳ�a�ȁǛǯǾ�ǆƤ
�ǁƨƥȊ�ĺǺ�ǍȂƥĳ�ƦƥƯǎ�c�ƥƮ�b�ǆƤ�.ƭǊƤ�ȀǁǾȅǎ�ǁǿƮ�ǄƤǁƨƥƯËËǎ�ǽȋȊƥĥ
�ȁƨ��d��ǆƤ�Ȅ�ƭËËǊƤ�ǅǫǒ�ƦƥƯËËǎ�Ȅ�ƭƾƤȅǿĴȊ�ƭĳǅƺ�d�ƥƮ�c�ǆƤ�Ȅ
�ȁĳ�ƭǊƤ�ĺȊƥƶ�Ȅ�ǅǫǒ�ƦƥƯǎ��f��Ǆǀ�Ȅ�ȁƯǪƥȊ�ǍȂƥĳ�ƦƥƯǎ�ǁǣƨ
�ȁĳ�ƭǊƤ�ĹƤ�ȁƨǅǖ�ǄƤǀȅǻǾ�(g��ǅƾƘ�Ĳȋĥ�Ȅ�Ȁǁǎ�ǩǮȅƯǺ�ǄȅǋǾƥǊƘ

.ǁǿǿĳ�ĺǺ�ǀǄƤȄ�ǩǮȅƮ�ǸƥĸǿȂ�Ǆǀ�ĺǶȅǻǣǺ�ĹƥȂǄȅǋǾƥǊƘ

�ȀǆƤǁǾƤ�ǄȅƻǺ�ȁǊ�ĹƥƯËËǊƤǄ�Ǆǀ�ƤǄ�ĹƤ�ȁȊȄƤǆ�ƭǢǅǊ�ǄȅËËǋǿǊ�ǽȊƤ
.ǀǅȋķ�ĺǺ

�ƬƥǻȋǟǿƮ�ƭǻËËǋǮ�Ǆǀ�ǼƤȅƮ�ĺǺ�Ǎƿƨ�ǽȊƤ�ǼǀȅǻǾ�ǴƥǣǪ�ǆƤ�ǁǣƨ
�ȁĳ�ǀȅǻǾ�ǹȋǟǿƮ�ƤǄ�ƥȂǄƤǀȅǻǾ�ǍȊƥǻǾ�ȀȅƻǾ�Ȅ�ĹǄƤǀǅƨ�ȁǾȅǻǾ�ǉǾƥĳǅǪ

.ǀǀǅķ�ƦƥƿƯǾƤ�ǴƥǺǅǾ�ƭȋǣǖȄ�ƭǊƤ�ǅƯȃƨ�ȁƯƩǶƤ
ǵĴǎ�Ĺƥƶ

�ǽȊƤ�Ǆǀ��ĺǾƤǄȄǀ�ƭĳǅƺ�ĹƤǅƨ�ǍƮƘ�ƫǾȄǀǅķ�ǆƤ�ȀǀƥǫƯǊƤ
�ƭĳǅƺ�ǽȋƺ�Ǆǀ�ƥƮ�ǀȅǻǾ�ƭƨƥƲ�ȁǾȄǀǅķ�ĹȄǄ�ƤǄ�ǵȊƥƨȅǺ�ǁȊƥƨ�ƭǶƥƺ

.ǁǊǅǾ�ǼƘ�ȁƨ�ĺƩȋǊƘ
ǀȅƾ�ǄȄǀ�ȁƨ�Ǽǁȋƾǅĭ�Ȅ�ǄȅǋǿǊ�ǼǀȅǻǾ�ǴƥǣǪ�:

�ƦƥƯǎ�Ĺǅȋķ�ȀǆƤǁǾƤ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.á�ǵĴǎ��
ĺǛƾ

�ƭǢǅǊ�Ĺǅȋķ�ȀǆƤǁǾƤ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.â�ǵĴǎ��
ĹƤ�ȁȊȄƤǆ

�Ƨǋƺ�ǅƨ�(z��ǽȋǺǆ�ƹǛǊ�ǅƨ�ǀȅǻǢ�ĹƥƯǊƤǄ�Ǆǀ�ƦƥƯǎ�ƫǫǶƝǺ�ǹǊǄ�.ß�ǄƤǀȅǻǾ�
�.ǁǿĳ�ĺǺ�ƭĳǅƺ�-ß�ȁǯƩǚ�ȁƨ�â�ȁǯƩǚ�ǆƤ�ǄȅǋǾƥǊƘ�ȁĳ�ĺǶƥƺǄǀ�ǼƥǺǆ
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.ƭǊƤ�ǼƥǊƘ�Ǆƥȋǋƨ�ǼƘ�ǆƤ�ȀǀƥǫƯǊƤ�Ȅ�ǀǅƨǄƥĳǅĥ�Ǆƥȋǋƨ�ǄȅǋǿǊ�ǽȊƤ
ǵĴǎ�Ĺƥƶ

�®ƭǊƤ�ǆƥȋǾ�ƤȅȂ�ǄƥǏǪ�ǽƯǎƤǀ�ȁĳ�ĺȊƥȂƥƶ�ȀƥĸǏȊƥǺǆƘ�Ǆǀ
�ǸȅǷǢ�ȀƥĸǏȊƥǺǆƘ�ƦƥƯĳ�Ǆǀ�Ȁȅȋƶ�ǼȄǁƨ�ƬȅȊǄƥǺ�ǵȊȅƨ�ǍȊƥǺǆƘ�ǁǿǾƥǺ

.ǹȂǀ�ĺƨǅƷƮ
ǆȄǄ�ǩǷƯƿǺ�ƬƥǢƥǊ�Ǆǀ�ǄƥǏǪ�Ĺǅȋķ�ȀǆƤǁǾƤ

�ǅȋȋǧƮ�ĺǊǄǅƨ�Ȅ�ȁǟǫƻǺ�ĲȊ�ǵƾƤǀ�ĹƤȅȂ�ǼǀȅǻǾ�Ǹǅķ
ƥǺǀ�ƥƨ�ǄƥǏǪ

�Ȅ�ȁǯƩǚ�àß�ƴǅƨ�ĲȊ�ƬƥǯƩǚ�Ǆǀ�ǄƥËËǏǪ�Ĺǅȋķ�ȀǆƤǁǾƤ
ǠƥǫƮǄƤ�ƥƨ�ƤȅȂ�ǄƥǏǪ�ȁǛƨƤǄ�ȀǁȂƥǏǺ

�ǍȊƤǇǪƤ�ƥƨ�ȁĳ�ƭǪǅķ��ȁƷȋƯǾ�ǼƤȅËËƮ�ĺǺ�ǍȊƥǺǆƘ�ǽȊƤ�ǆƤ
�ĺǊǄǅƨ�ǼƤȅƮ�ĺǺ�ĺƯƺ�Ȅ�ǁǿĳ�ĺǺ�Ƥǁȋĥ�ǍȂƥĳ�ƤȅȂ�ǄƥǏǪ�ǄƤǁǯǺ�ǠƥǫƮǄƤ
.ȁǾ�ƥȊ�ƭǊƤ�ƭƾƤȅǿĴȊ�ǠƥǫƮǄƤ�ǅȋȋǧƮ�ǅƯǺ�ǅȂ�ĹƤǆƤ�ȁƨ�ƬƤǅȋȋǧƮ�ǀȅǻǾ

�®ƦƥƯǎ�®ǄƥǏǪ�ĹƥȂ�ƭȋǻĳ�ǼƥǺǇǻȂ�Ǆȅǚ�ȁƨ�ǼƤȅƮ�ĺǺ�Ǎƿƨ�ǽȊƤ�Ǆǀ
�Ǎƿƨ�Ǆǀ�Ȅ�ǀǅĳ�Ĺǅȋķ�ȀǆƤǁǾƤ�ƤǄ�ȁËËȊȄƤǆ�ƭǢǅËËǊ�Ȅ�ǍǾƤǅķ�ĹȄǅȋǾ

.ǀȅǎ�ȀǀƤǀ�ǍȊƥǻǾ�ǄƤǀȅǻǾ�Ȅǀ�ǸƤǁĳ�ȁĳ�ǀȅǻǾ�ƦƥƿƯǾƤ�ƬƥǻȋǟǿƮ

(ĺǎȅķ�ȁƻǫǒ�ƥƨ�ǈƥǻƮ�ǘƥǯǾ��ƭǏĸǾƤ�Ȅǀ�ǽȋƨ�ȁǷǒƥǪ

�ǈƥȋǯǺ�Ǆǀ�ƤǄ�ĺËËǋȋǚƥǿǧǺ�ǼƤǁËËȋǺ�ǼƤȅƮ�ĺǺ�Ǎƿƨ�ǽËËȊƤ�Ǆǀ
�ǄƤǁǯǺ�ǙǯǪ�ǹȋȂƤȅƿƨ�ǹȂ�ǅķƤ�.ǀǅĳ�ĺǺ�Ĺǅȋķ�ȀǆƤǁǾƤ�ȓËËǋƮȄǅĴȋǺ
�ĲȋƮ�ƬƥǻȋǟǿƮ�Ǎƿƨ�Ǆǀ�ǹȋǾƤȅƮ�ĺǺ�ǁȂǀ�ǍȊƥǻǾ�ƤǄ�ǼƤǁȋǺ�ǁǿȊƘǅƨ

.ǹȊǄƤǀǅƨ�ƤǄ��graph�
�ĺǋȋǚƥǿǧǺ�ǼƤǁȋǺ�ǹȋȂƤȅƿƨ�ǅķƤ�®ǄȅËËǋǿǊ�ǽȊƤ�ǆƤ�ȀǀƥǫƯǊƤ�Ǆǀ

.ǁǎƥƨ�ǄȄǀ�ȁƨ�ƥȂƥǾƥǊǄ�ǆƤ�ǄƤǇǪƤ�ƭƿǊ�ǁȊƥƨ�ǹȊǅȋĸƨ�ȀǆƤǁǾƤ�ƤǄ�ǽȋǺǆ
�Ǵƥƺ�Ǆǀ�ÖƥǻƢƤǀ�ǽȋǺǆ�ĺǋȋǚƥǿǧǺ�ǼƤǁȋǺ�ȁĴǿȊƤ�ȁƨ�ȁƶȅƮ�ƥƨ�:

ǩĴǻȂǅǫǒæåß,ßâåç
àß�ȁǯƩǚæÞ,çæåß,ßßâÞ
Ǹƥƨ�ƭǏĥæâ,ãæäá,äãßâ

ǀǅƨ�ĺǷȂ�ĹȄǄæä,ãæäá,ãàâß
�ǄƥǏǪ�Ĺǅȋķ�ȀǆƤǁǾƤ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ã�ǵĴËËǎ��

ǴƥĴǊƥĥ�ȅƯĴȂ�Ƨǋƺǅƨ

Ǎĳ�Ǚƾ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.å�ǵĴǎ��

�ǼƥǺǇǻȂ�Ĺǅȋķ�ȀǆƤǁǾƤ�ƫƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ä�ǵĴǎ��
ƭȋǻĳ�ǁǿĭ

ĺǋȋǚƥǿǧǺ�ǼƤǁȋǺ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.æ�ǵĴǎ��
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�ĺǋȋǚƥǿǧǺ�ǼƤǁȋǺ�ȀƤȅƿǶǀ�ĺǾƥǺǆ�Ȁǆƥƨ�ĲȊ�Ǆǀ�ǼƤȅƮ�ĺǺ�ƭǊƤ�ǅȋȋǧƮ
.ǀȅǻǾ�ĺǊǄǅƨ�ĺǾƥǺǆ�Ȁǆƥƨ�ǼƘ�Ǆǀ�ƤǄ�ƬƤǅȋȋǧƮ�Ȅ�ƭǪǅķ�ȀǆƤǁǾƤ�ƤǄ

�ǼƤǁȋǺ�ǅȋƲƛƮ�ǼƤȅƮ�ĺǺ�ƥƨǄ�ǽȂƘ�ȁƨ�ĺǎȅķ�Ǽǀǅĳ�ĲȊǀǇǾ�ƥƨ�:
.ǀȅǻǾ�ĺǊǄǅƨ�ƥƨǄ�ǽȂƘ�ǆƤ�ȁǷǒƥǪ�ǅȋȋǧƮ�ƥƨ�ƤǄ

�ƥȂƥƨǄ�ǽȂƘ�ǆƤ�ĹȄƥǋǺ�ƫǷǒƥǪ�ĲȊ�Ǆǀ�ƤǄ�ĺǎȅķ�ǼƤȅƮ�ĺǺ�:
.ǀǅĳ�ȁǋȊƥǯǺ�ǹȂ�ƥƨ�ƤǄ�ƥȂ�ǼƘ�ǼƤǁȋǺ�ǼƤǇȋǺ�Ȅ�ǀƤǀ�ǄƤǅǮ

�ǼƤǁȋǺ�ǅȋȋǧƮ�ĺǊǄǅƨ�ǁǿǾƥǺ�ǩǷƯƿǺ�ĹƥȂ�ǍȂȄİĥ�Ƹǅǚ�:
ǠƥǫƮǄƤ�ƥƨ

�Ʀȅǿƶ�Ȅ�ǴƥǻËËǎ�ǽȋȋǣƮ�ÖȓƳǺ�Ȅ�ƥËËǻǾ�ƧǛǮ�ǆƤ�ȀǀƥǫƯËËǊƤ�ĹƤǅƨ
�ǄƤǅǮ�ȀǅȊƤǀ�ǇĳǅǺ�Ǆǀ�ÖƥËËǯȋǮǀ�(���ȁǪƥǖƤ�ȁƨ�ƭǺȓǢ�ǁȊƥƨ�ĺȊƥȋǪƤǅǧƶ

.ǀǅȋķ
�ƥƨ�ĺȊƥȋǪƤǅǧƶ�ĹƥËËȂ�ƭȃƶ�ǹȂǀ�ȀƥĸËËǏȊƥǺǆƘ�ƦƥƯĳ�Ǆǀ�
�Ǆƥĳ�ǼƘ�ǆƤ�ǁǣƨ�ǁȋǾƤȅƮ�ĺǺ�ƥǻǎ�ǀǀǅķ�ĺǺ�ǽȋȋǣƮ�ǁȋǎǄȅƾ�ĹƥȂ�ȁƨǅǯǢ

.ǁȋǾǇƨ�ĲƻǺ�ĺǎȅķ�ƥƨ�ƤǄ�ǼƘ�ĺƯǊǄǀ�ǇȋǾ�ƭǢƥǊ�ƥƨ

GPS
�ǠƥǫƮǄƤ�Ȅ�ĺȊƥȋǪƤǅǧƶ�ǔǅǢ�Ȅ�Ǵȅǚ�ǍȊƥǻǾ�ĹƤǅƨ�ƭȋǷƨƥǮ�ǽËËȊƤ�ǆƤ
�ǆƤ�ƤǄ�ĺȊȅȊǀƤǄ�ĹƥȂ�ǴƥǿĸȋËËǊ�ǁǿǻǎȅȂ�ĺǎȅķ�.ǀȅǎ�ĺǺ�ȀǀƥǫƯǊƤ
�ĺǻƮƤ�ƭǢƥǊ�ĲȊ�ǆƤ�Ȁǁǎ�ȀǀƤǀ�ǼƥǏǾ�ǭȋǮǀ�ǼƥǺǆ�ȁĳ�ĺȊƥȂ�ȀǄƤȅȂƥǺ
�ȁĳ�ĺȊƥȂ�ǉǾƥĳǅǪ�ƥƨ�Ȅ�ǁǿĳ�ĺǺ�ĺȊƥǊƥǿǎ�Ȅ�ƭǪƥȊǄǀ�ǁǿǿĳ�ĺǺ�ƭƩƲ�ƤǄ
�.ǀǆƥǊ�ĺǺ�ĶǿȂƥǻȂ�®ƭǊƤ�ǭƩǛǿǺ�GPS�ĺȊȅȊǀƤǄ�ĹƥȂ�ǉǾƥĳǅǪ�ƥƨ
�ƫǷǒƥǪ�ǁȋǾƤȅƮ�ĺǺ�ƥǻǎ�®ĺȊȅȊǀƤǄ�ǴƥǿĸȋǊ�ƭǪƥȊǄǀ�ǼƥǺǆ�ƪǁȂƥǏǺ�ƥƨ
�ĺƾǅƨ�ƥƨ��ǄȅǾ�Ȁǁǎ�ȁƯƾƥǿǎ�ƭǢǅǊ�ǆƤ�ȀǀƥǫƯǊƤ�ƥƨ�ȀǄƤȅȂƥǺ�ǆƤ�ƤǄ�ǼƘ
�ƥƨ�Ǆƥĳ�ǽȊƤ�.ǁȋǿĳ�ǽȋȋǣƮ�(ĺƯȋƩËËǋǾ�ƬƤǅƲƤ�ƭǷǢ�ȁƨ�ƬƥËËƺȓǒƤ�ǆƤ
�ǆƤ�ǼƘ�ƭȋǣǮȅǺ�ǽȋȋǣƮ�ƭȃƶ�ǽǫǷƮ�ĹƤǅËËƨ�ȀǄƤȅȂƥǺ�Ǆƥȃĭ�ǵǮƤǁƺ
�ǁȂǀ�ĺǺ�ȀǆƥƶƤ�ǁǿǻǎȅȂ�ĺǎȅķ�ȁƨ�Ȅ�ǀȅǎ�ĺǺ�ǸƥƷǾƤ�ƭȃƶ�ǽȊǁǿĭ
�ǽȋǺǆ�ƹǛǊ�ĹȄǄ�ǅƨ�ƤǄ�ǠƥǫƮǄƤ�Ȅ�ĺȊƥȋǪƤǅǧƶ�ǔǅǢ�Ȅ�Ǵȅǚ�ƬƥǓƯƿǺ

.ǁǿĳ�ǽȋȋǣƮ

�ȀǀƤǀ�ǍȊƥǻǾ�x ®[ ®z�ĹƥȂǄƤǀǅƨ�ƥƨ�ǵȊƥƨȅǺ�ĹƥȊƤȄǆ�Ǎƿƨ�ǽËËȊƤ�Ǆǀ
�.ǀȅǎ�ĺǺ

�ǵƨƥǮ�ǀȅƶȅǺ�ĹƥǗǪ�Ǆǀ�ǙȋƻǺ�ǄȅǾ�Ƭǁǎ�Ĺǅȋķ�ȀǆƤǁǾƤ�ǄƤǇƨƤ�ǽȊƤ�ƥƨ
.ƭǊƤ�Ĺǅȋķ�ȀǆƤǁǾƤ

�ĹƥȂ�ƭǺȄƥǯǺ�Ǎƿƨ�ǹȂǀǆƥȊ�ĺƨǅƷƮ�ǸȅǷǢ�ȀƥĸǏȊƥǺǆƘ�Ǆǀ
�ǡǚƥǊ�ǄȅǾ�ǀȅƾ�ǆƤ�Ȅ�ǁǾȅǎ�ĺǺ�Ǹǅķ�ǸƥËËǋƶƤ�ȁĳ�ĺƯǶƥƺ�Ǆǀ�ĹǄȅǾ
�ƤǄ�ǄȅǾ�ƬǁËËǎ�Ȅ�ǀȅǻǾ�ȀǀƥǫƯËËǊƤ�ǄƤǇƨƤ�ǽȊƤ�ǆƤ�ǼƤȅƮ�ĺǺ�®ǁǿȊƥǻǾ�ĺǺ

.ǀǅĳ�Ĺǅȋķ�ȀǆƤǁǾƤ

ƥǻǾ�ƧǛǮ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ç�ǵĴǎ��ǈƤ�ĺĥ�ĺƶ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ßÞ�ǵĴǎ��

ƥȊƤȄǆ�Ĺǅȋķ�ȀǆƤǁǾƤ�ǆƤ�ĺȊƥǻǾ�.ßß�ǵĴǎ��ǄȅǾ�Ƭǁǎ�Ĺǅȋķ�ȀǆƤǁǾƤ�ƫƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ßà�ǵĴǎ��
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.ǁȂǀ�ĺǺ�ǼƥǏǾ�ǵƨ�ĺǊǀ�Ƨǋƺǅƨ�ƤǄ�Ȁǁǎ�Ǎƿĥ�ĹƤǁǒ�Ƭǁǎ

�ĺǿȂǂ�ıǄǀ�Ȅ�ǁȋǶȅƮ�ǼƤǆȅËËǺƘ�ǍǾƤǀ�ǙËËǊȅƮ�Ƥǁǒ�ÖȒȄƤ
�ǉǾƥĳǅǪ�ǅƨ�ƭǢǅËËǊ�ǅȋƲƛƮ�ÖƥȋǾƥƲ�®ǀȅËËǎ�ƭȊȅǯƮ�ǉǾƥĳǅǪ�ǆƤ�ƥȂ�ǼƘ
�Ȅǀ�ǆƤ�ȀǀƥǫƯǊƤ�ƥƨ�®ÖƥƳǶƥƲ�Ȅ�ǀȅËËǎ�ȀǁȂƥËËǏǺ�(ǅǷĥȄǀ�ȀǁȊǁĥ��ĺƯǪƥȊǄǀ
�ǹȋȃǫƮ�ȁƨ�ǼƤȅƮ�ĺǺ�®ǉǾƥĳǅǪ�ǍƷǿǊ�Ȅ�Ƥǁǒ�Ƭȅǒ�ǍƷǿǊ�Ǎƿƨ
.ǀȅǻǾ�Ĳǻĳ�ǼƤǆȅǺƘ�ǍǾƤǀ�ȁƨ�Ƭȅǒ�Ǎƿƨ�Ǆǀ�ƥȂ�ĺǻȃǪ�Ƶĳ�ƸȓǒƤ�Ȅ

�ƬǄȅǒ�ȁƨ�ƤǄ�ȀǁËËǎ�ǁȋǶȅƮ�ƥȊ�Ȅ�ĹǄƥƶ�ĹƥȂƤǁǒ�ǍȊƥǻǾ�ǼƤȅƮ�ĺǺ
.ǁȊǀ�ƴȅǺ

.ǁȂǀ�ĺǺ�ǍȊƥǻǾ�ƤǄ�Ȁǁǎ�ǁȋǶȅƮ�ĹƤǁǒ�ƴȅǺ�ǵĴǎ�ģȅĴǊȅǷȋǊƤ

�.ƭǎƤǃķ�ǍȊƥǻǾ�ȁƨ�ƤǄ�Ƭȅǒ�ǩȋǚ�ǼƤȅƮ�ĺǺ�Ǎƿƨ�ǽȊƤ�ǆƤ�ȀǀƥǫƯǊƤ�ƥƨ
.(ßä�ǵĴǎ��ǁȂǀ�ĺǺ�ǍȊƥǻǾ�ƤǄ�ǉǾƥĳǅǪ�Ĳȋĥ�ǄƤǀȅǻǾ�ǅȊǆ�Ǆǀ

�ǅĸȊǀ�ƥȊ�ƬȅËËǒ�ĺËËǋǾƥĳǅǪ�ǩȋǚ�ǆƤ�ĺËËǏȊƥǻǾ�ǸƤǅķȅƯĴĦËËǊƤ
.ǁǾǄƤǀ�ĹǀƥȊǆ�ƬƤǅȋȋǧƮ�ǼƥǺǆ�ȁƨ�ƭƩǋǾ�ȁĳ�ƭǊƤ�ĺȊƥȂ�ǴƥǿĸȋǊ

�Ȁǁǎ�ȁƯǫķ�ƬƥǻǷĳ�ĺȊƥËËǊƥǿǎ�ĹƤǅƨ�ǼƤȅƮ�ĺǺ�ǸƤǅķȅƯĴĦËËǊƤ�ǆƤ
�.ǀǅĳ�ȀǀƥǫƯǊƤ�ƬƥǾƤȅȋƺ�ǩǷƯƿǺ�ĹƥȂƤȄƘ�ǵȋǷƻƮ�Ȅ�ĺȊƤȄƘ�ƬǄȅǒ�ȁƨ
�ƥƨ�Ƭȅǒ�ǵȋǷƻƮ�®ǸƤǅķȅƯĴĦËËǊƤ�ǹȃǺ�ǄƥȋËËǋƨ�ĹƥȂǀǅƨǄƥĳ�ǆƤ�ĺĴȊ
�®ǌȄǄ�ǽȊƤ�Ǆǀ�Ǽȅĭ�¯ƭǊƤ�ǅȊȅǓƮ�ǌǆƤǀǅĥ�ĹƥȂ�ǌȄǄ�ǆƤ�ȀǀƥǫƯËËǊƤ

.ǀȅǎ�ĺǺ�ĹǆƥǊ�ǴǁǺ�ǅȊȅǓƮ�ƬǄȅǒ�ȁƨ�Ƭȅǒ

�Ǽǀǆ�ĲȋƮ�ƥƨ�ƤǄ�ȀƤȅËËƿǶǀ�ƭȋǻĳ�ǁǿĭ�ǼƤȅƮ�ĺǺ�ǍËËƿƨ�ǽȊƤ�Ǆǀ
.ǀȅǻǾ�Ĺǅȋķ�ȀǆƤǁǾƤ�Ȅ�ƭƩƲ�ǹȂ�ƥƨ�Ȅ�ǀǅĳ�ǑƿǏǺ

�ǹȋǿĳ�ĺǺ�ǁȋǶȅƮ�ǹȊǄƤǀ�ǆƥȋǾ�ȁĳ�ƤǄ�ĺȊƤǁǒ�ǉǾƥĳǅǪ�Ǎƿƨ�ǽȊƤ�Ǆǀ
�®ĺǊȅǿȋǊ�ȁĳ�ǹȋǿĳ�ǑƿËËǏǺ�ǹȂ�ƤǄ�ƴȅǺ�ǠȅǾ�ǹȋǾƤȅƮ�ĺǺ�ĺƯƺ�Ȅ

.ƭǊƤ�ĹƤ�ȀǄƤ�ǼƤǁǾǀ�ƥȊ�ĺƳǷƳǺ�®ĺǣƨǅǺ
�ƭȊƥǫĳ�ĺǊȅǿȋǊ�ƴȅǺ�ǼƥǻȂ�ĺǾƥƯǊǅȋƨǀ�ĲȊǇȋǪ�ƹǛǊ�Ǆǀ�ȁƯƩǶƤ

.ǁǿĳ�ĺǺ
�ĺǋǾƥĳǅǪ�ǹǻȊǇĳƥǺ�Ȅ�Ǒƿǎ�ǅȂ�ĺȊƤȅǿǎ�ƫǾƥƯǊƘ�ǽȋȋǣƮ

.ǀȅǿǏƨ�ǁǾƤȅƮ�ĺǺ�ȁĳ
�ƥƨ�ƤǄ�ȀǁËËǎ�ǁȋǶȅƮ�ĹƤǁǒ�ǉǾƥĳǅǪ�ƵËËȊǄǁƮ�ȁƨ�Ǆƥĳ�ǽËËȊƤ�ĹƤǅƨ
�ǆȅǺƘ�ǍǾƤǀ�ȁƨ�ǉǾƥĳǅǪ�ıǄǀ�Ǆǀ�Ȅ�ǀƥȊǆ�Ȅ�ǹËËĳ�-�Ȅ���ĹƥȂ�ƭǺȓǢ

.Ƥǁǒ�Ǽǀȅƨ�ǹƨ�Ȅ�ǅȊǆ�ǹȃǪ�Ǆǀ�ĺƯƺ�¯ǹȋǿĳ�ĺǺ�Ĳǻĳ

�Ƭǁǎ�Ĺǅȋķ�ȀǆƤǁǾƤ�ƫƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ßá�ǵĴǎ��
Ƭȅǒ

�Ĺǅȋķ�ȀǆƤǁǾƤ�ȁËËƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ßâ�ǵĴËËǎ��
Ƥǁǒ�ǉǾƥĳǅǪ

ģȅĴǊȅǷȋǊƤ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ßã�ǵĴǎ�� Ƥǁǒ�ǩȋǚ�ǇȋǶƥǾƘ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ßä�ǵĴǎ��

ǸƤǅķȅƯĴĦǊƤ�ƫƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ßå�ǵĴǎ�� �Ĺǅȋķ�ȀǆƤǁǾƤ�ƫËËƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ßæ�ǵĴËËǎ��
ƭȋǻĳ�ǁǿĭ�ǼƥǺǇǻȂ
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�Ǆǀ�ĶǾǄ�ǼƘ�ȁƨ�ȁËËƻǫǒ�ǹȋȂƤȅƿƨ�ȁĳ�ĺĸǾǄ�ǅȂ�Ǎƿƨ�ǽËËȊƤ�Ǆǀ
.ǁȊƘ�ĺǺ

�ƥƨ�ǁȊƥƨ�ǹȋǿȋƩƨ�ƭËËƨƥƲ�ƤǄ�ıǅƻƯǺ�ǸƥËËǋƶƤ�ǹȋǾƤȅƯƨ�ȁĴǿȊƤ�ĹƤǅƨ
�ȁƨ�ĹƤ�ȁǟƻǶ�ƬǄȅǒ�ȁƨ�ƥȂ�ǼƘ�ƭĳǅƺ�ǉǾƥĳǅǪ�ǴǀƥǣǺ�ĺËËǋǾƥĳǅǪ
�Ǽǀǆ�ĲǻǏĭ�ǉǾƥĳǅǪ�ƥƨ�ǼƤȅƮ�ĺǺ�Ǎƿƨ�ǽȊƤ�Ǆǀ�.ǹȋǾƥƨƥƯƨ�ǄȅǾ�ƥȂ�ǼƘ

.ǀȅǻǾ�ǹȋǟǿƮ�ƤǄ�ǵȊƥƨȅǺ�Ĺǀ�ĹƤ�ǴƤ
�ƥƨ�®ǇȋǾ�ǉĴǢǅƨ�Ȅ�ĺĴȊǄƥƮ�Ǆǀ�ȁĴǿĥ�ƪǅĥ�ǼǀƤǀ�ǼƥǏǾ�ƭƨƥƲ
�ƤǄ�ıǅƻƯǺ�ǹǋƶ�ǹȋǾƤȅƮ�ĺǺ�ģȅĴǊȅƨȄǅƯǊƤ�ǉǾƥĳǅǪ�ǼǀƤǀ�ǅȋȋǧƮ

Ƥǁǒ�ǁȋǶȅƮ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.ßç�ǵĴǎ��ĶǾǄ�ǁǶȅǺ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�.àÞ�ǵĴǎ��ģȅĴǊȅƨȄǅƯǊƤ�ƫƻǫǒ�ǆƤ�ĺȊƥǻǾ�.àß�ǵĴǎ��

ǄƤǀȅǻǾ�ǹǊǄ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ��ƭǊƤǄ�ƭǻǊ�ǵĴǎ�ǽȋǶȄƤ�.àà�ǵĴǎ��
.ƭǊƤ�Ȁǁǎ�ƴǄǀ�ĺǶƥƾ�ĹƥȂƥƶ�Ǆǀ�ȀǀƤǀ�ĹǅǊ�ĲȊ��ǙǊȄ�ǵĴǎ��

ǄƤǀȅǻǾ�ǹǊǄ��ƭǊƤǄ�ƭǻǊ�ǆƤ�ǅƾƘ�ǵĴǎ

.ƭǊƤ�Ǆǁǯĭ�Ǎƾǅĭ�ǉǾƥĳǅǪ�ȁĳ�ǹȊǅȋĸƨ�ȁƷȋƯǾ�Ȅ�ǹȋǿȋƩƨ�ƭƨƥƲ

�Ȅ�ǀƤǀ�ǄƤǇǪƤ�ǸǅǾ�ȁƨ�ǁƺƤȄ�Ȅ�ǀǁǢ�ĹǅǊ�ĲȊ�ǼƤȅƮ�ĺǺ�Ǎƿƨ�ǽȊƤ�Ǆǀ
.ǀǅĳ�ȀǁȂƥǏǺ�ƤǄ�ƥȂ�ǼƘ�ǄƤǀȅǻǾ�Plot�ƧƮ�Ǽǀǆ�ƥƨ

ǈȓĳ�Ǆǀ�ǡȊǅǊ�ĺǷȋƾ�ǄƤǀȅǻǾ�ǅȂ�ǹǊǄ

�ǁȋǾƤȅƮ�ĺǺ�ǁȋǿĳ�ĺǺ�ƦƥƿƯǾƤ�ȁĳ�ĺƯȋǻĳ�Ȅǀ�ǽȋƨ�ǆƤ�Ǎƿƨ�ǽȊƤ�Ǆǀ
�.ǁȋȊƥǻǾ�ȀǁȂƥǏǺ�ĹƤ�ȁǟƻǶ�ƬǄȅǒ�ȁƨ�ƤǄ�ǌǄƤǀȅǻǾ

ǄƥǏǪ�Ȅ�ƦƥƯǎ�ǄƤǀȅǻǾ�ǼƥǺǇǻȂ�ǹǊǄ

�ǄȅǋǿǊ�ƦƥƿƯǾƤ�ȁƻǫǒ�ǆƤ�ĺȊƥǻǾ�®ƭǊƤǄ�ƭǻǊ�ǆƤ�ǵĴǎ�ǽȋǶȄƤ�.àá�ǵĴǎ�
ǅƨǄƥĳ�ǙǊȅƮ�ĺƨƥƿƯǾƤ�ĹƥȂǄƤǀȅǻǾ�ǼƥǺǇǻȂ�ǹǊǄ�ǵĴǎ�ǽȋǺȄǀ�Ȅ

1. https://www.vieyrasoftware.net/
2. google play
3. app store
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