
ǆǰǦǪǫǲǮǰ ǔǱǫǩ ǚǮǩǴǨǷǰǮǯ (ǎǭǶǦǮǱȂ)  

ǎǳǬǫǳǫǶ ǈǦǱǫǶǮǯ ǉǹǲǦǶǴǨ (ǖǴǷǷǮȅ) 



ǐǳǮǩǦ çǎǳǳǴǨǦǼǮǴǳǳȁǫ ǷǮǷǸǫǲȁ: ǪǴǷǸǮǬǫǳǮȅ Ǯ 

ǵǶǴǧǱǫǲȁè ǨȁǾǱǦ Ǩ ǷǨǫǸ Ǩ 2018 ǩǴǪǹ. 

ǆǨǸǴǶȁ: ǆǰǦǪǫǲǮǰ ǔǱǫǩ ǚǮǩǴǨǷǰǮǯ (ǎǭǶǦǮǱȂ) Ǯ 

ǮǳǬǫǳǫǶ ǈǦǱǫǶǮǯ ǉǹǲǦǶǴǨ (ǖǴǷǷǮȅ). 

  

ǐǳǮǩǦ ǨǰǱȄǽǦǫǸ Ǩ Ƿǫǧȅ ǸǶǮ ǴǷǳǴǨǳȁǻ ǧǱǴǰǦ: 

ü  ǎǳǳǴǨǦǼǮǮ ð ǸǫǴǶǫǸǮǽǫǷǰǮǫ ǦǷǵǫǰǸȁ 

ǮǳǳǴǨǦǼǮǯ, ǵǶǫǪǷǸǦǨǱǫǳǮǫ ǮǳǳǴǨǦǼǮǴǳǳȁǻ 

ǷǮǷǸǫǲ ǷǸǶǦǳ, ǪǴǷǸǮǩǾǮǻ Ǩ ȃǸǴǲ ǳǦǵǶǦǨǱǫǳǮǮ 

ǭǳǦǽǮǸǫǱȂǳȁǻ ǹǷǵǫǻǴǨ. 

ü  ǊǴǷǸǮǬǫǳǮȅ ð ǰǴǳǰǶǫǸǳȁǫ ǵǶǮǲǫǶȁ 

ǵǴǱǹǽǫǳǮȅ ǵǶǴǪǹǰǸǴǨ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ. 

ü  ǕǶǴǧǱǫǲȁ ð ǽǸǴ ǲǫǾǦǫǸ ǵǶǴǪǹǰǸǮǨǳǴǯ ǶǦǧǴǸǫ 

ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ Ǯ ǰǦǰ ǵǴǨȁǷǮǸȂ Ǯǻ 

ȃǺǺǫǰǸǮǨǳǴǷǸȂ. 

 



ǆǨǸǴǶȁ ǳǫ ǷǸǦǨȅǸ ǷǨǴǫǯ ǼǫǱȂȄ ǴǧȀȅǸȂ 

ǳǫǴǧȀȅǸǳǴǫ, ǵǴǨǫǪǦǸȂ ǲǮǶǹ ǨǷǫ Ǯ ǨǷȅ ǵǶǴ 

ǳȁǳǫǾǳǮǯ ǸǶǫǳǪ ǽǫǱǴǨǫǽǫǷǰǴǯ ǼǮǨǮǱǮǭǦǼǮǮ ð 

ǷǸǶǫǲǮǸǫǱȂǳǴǫ ǨǻǴǬǪǫǳǮǫ Ǩ ǬǮǭǳȂ ǱȄǪǫǯ 

ǪǴǷǸǮǬǫǳǮǯ ǮǳǬǫǳǫǶǳǴǯ ǲȁǷǱǮ. ǕǶǮ ǸǴǲ, ǽǸǴ ǲȁ 

ȃǸǴ ǹǬǫ ǪǦǬǫ Ǯ ǳǫ ǭǦǲǫǽǦǫǲ, Ǧ ǵǴǱǦǩǦǫǲ, ǰǦǰ 

ǪǴǱǬǳǴǫ. 

ǕǴǨǫǪǹǯ ǰǴǲǹ-ǳǮǧǹǪȂ ǵǴǱǨǫǰǦ ǳǦǭǦǪ, ǽǸǴ 

ǨȁǽǮǷǱǮǸǫǱȂǳȁǫ ǰǴǲǵǱǫǰǷȁ, ǲǳǴǩǴǰǶǦǸǳǴ 

ǵǶǫǨǴǷǻǴǪȅǿǮǫ ǸǴǩǪǦǾǳǮǫ ǣǈǒ ǵǴ ǲǴǿǳǴǷǸǮ Ǯ 

ǷǨǴǮǲ ǺǹǳǰǼǮǴǳǦǱȂǳȁǲ ǨǴǭǲǴǬǳǴǷǸȅǲ, ǧǹǪǹǸ 

ǷǸǴȅǸȂ ǹ Ǹǫǧȅ ǳǦ ǷǸǴǱǫ ð ǵǴǪǳȅǱǮ ǧȁ ǳǦ Ƿǲǫǻ. 

ǖǦǷǷǰǦǬǮ ǱǫǸ ǸǶǮǪǼǦǸȂ ǳǦǭǦǪ, ǽǸǴ ǸǫǱǫǺǴǳ Ƿ 

ǨǴǭǲǴǬǳǴǷǸȂȄ ǰǴǲǲǹǳǮǰǦǼǮǮ ǷǴ ǨǷǫǲ ǲǮǶǴǲ 

ǧǹǪǫǾȂ ǳǴǷǮǸȂ Ǩ ǰǦǶǲǦǳǫ ǮǱǮ ǪǦǲǷǰǴǯ ǷǹǲǴǽǰǫ ð 

ǷǴǽǱǮ ǧȁ ǭǦ ǧǫǭǹǪǫǶǬǳǴǩǴ ǺǦǳǸǦǭȆǶǦ. ǗǰǦǬǮ 

ǷǫǩǴǪǳȅ, ǽǸǴ ǭǦǨǸǶǦ ǭǦǨǴǪȁ ǵǴ ǵǶǴǮǭǨǴǪǷǸǨǹ 

ǾǮǶǵǴǸǶǫǧǦ Ǯ ǲǳǴǩǴ ǽǫǩǴ ǫǿȆ ǧǹǪǹǸ Ǩ ǰǦǬǪǴǲ 

ǪǴǲǫ Ǩ ǨǮǪǫ 3D-ǵǶǮǳǸǫǶǴǨ ð ǹǷǴǲǳȅǸǷȅ, ǳǴ 

ǨǴǭǶǦǬǦǸȂ ǳǫ ǷǸǦǳǹǸ. 



ǒȁ ǳǫ ǶǫǨǴǱȄǼǮǴǳǫǶȁ Ǯ ǴǷǴǭǳǦȆǲ, ǽǸǴ ǽǸǴ-ǸǴ 

ǨǳǫǪǶȅǸȂ ǮǱǮ ǮǭǲǫǳȅǸȂ ǵǴǲǮǲǴ ǨǴǱǮ ǱȄǪǫǯ 

ǷǴǨǫǶǾǫǳǳǴ ǧǫǷǵǴǱǫǭǳǴ. ǈǴǸ ǰǴǩǪǦ ǱȄǪǮ ǭǦǻǴǸȅǸ 

Ǯ ǴǧǶǦǸȅǸǷȅ ǭǦ ǵǴǲǴǿȂȄ, ǸǴ ǸǴǩǪǦ Ǯǲ ǲǴǬǳǴ 

ǵǴǲǴǽȂ. ǕǴǲǴǽȂ ǸǴǱȂǰǴ Ǹǫǲ, ǰǸǴ ǻǴǽǫǸ. ǣǸǦ ǰǳǮǩǦ 

ǪǱȅ Ǹǫǻ, ǰǸǴ ǻǴǽǫǸ. ǛǴǽǫǸ ǭǳǦǸȂ, ǽǸǴ ǸǦǰǴǫ 

ǮǳǳǴǨǦǼǮǮ Ǯ ǰǦǰ ǴǳǮ ǲǫǳȅȄǸ ǳǦǾ ǲǮǶ. ǛǴǽǫǸ 

ǴǨǱǦǪǫǸȂ ǵǶǮȆǲǦǲǮ Ǯ ǳǦǨȁǰǦǲǮ ǶǦǧǴǸȁ 

ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǮǳǬǫǳǫǶǦ. ǛǴǽǫǸ ǷǸǦǸȂ ǦǰǸǮǨǳȁǲ 

Ǯ ǹǷǵǫǾǳȁǲ ǹǽǦǷǸǳǮǰǴǲ ǵǶǴǼǫǷǷǦ ǵǴǷǸǶǴǫǳǮȅ 

ȃǺǺǫǰǸǮǨǳȁǻ ǳǦǼǮǴǳǦǱȂǳȁǻ ǮǳǳǴǨǦǼǮǴǳǳȁǻ 

ǷǮǷǸǫǲ, Ǧ ǳǫ ǧȁǸȂ ǷǸǴǶǴǳǳǮǲ ǳǦǧǱȄǪǦǸǫǱǫǲ. 

 



ǖǦǷǸǹǿǦȅ ǷǮǱǦ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 

ȃǰǴǷǮǷǸǫǲȁ ǨǷǫ ǧȁǷǸǶǫǫ 

ǵǶǮǧǱǮǬǦǫǸ ǰǶǦǻ ǷǴǨǶǫǲǫǳǳǴǯ 

ȃǰǴǳǴǲǮǰǮ. ǖǦǳȂǾǫ ǵǶǴǶȁǨǳȁǲ 

ǮǳǳǴǨǦǼǮȅǲ ǸǶǫǧǴǨǦǱǴǷȂ ǧǴǱȂǾǫ 

ǪǫǷȅǸǮǱǫǸǮȅ, ǽǸǴǧȁ ǻǴǸȂ ǰǦǰ-ǸǴ 

ǵǴǨǱǮȅǸȂ ǳǦ ǷǹǿǫǷǸǨǹȄǿǮǫ 

ǮǳǪǹǷǸǶǮǮ. ǘǫǵǫǶȂ ȃǸǴ ǨǶǫǲȅ 

ǹǲǫǳȂǾǮǱǴǷȂ ǨǪǨǴǫ Ǯ ǵǶǴǪǴǱǬǦǫǸ 

ǷǴǰǶǦǿǦǸȂǷȅ. ǣǸǦ ǷǸǴǶǴǳǦ 

ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǴǼǫǷǷǦ 

ǶǦǷǰǶȁǨǦǫǸǷȅ Ǩ ǵǫǶǨǴǯ ǽǦǷǸǮ 

ǰǳǮǩǮ: çǎǳǳǴǨǦǼǮǮ ð 

ǸǫǴǶǫǸǮǽǫǷǰǮǫ ǦǷǵǫǰǸȁ ǮǳǳǴǨǦǼǮǯ 

Ǯ ǵǶǫǪǷǸǦǨǱǫǳǮǫ ǮǳǳǴǨǦǼǮǴǳǳȁǻ 

ǷǮǷǸǫǲ ǷǸǶǦǳ, ǪǴǷǸǮǩǾǮǻ Ǩ ȃǸǴǲ 

ǳǦǵǶǦǨǱǫǳǮǮ ǭǳǦǽǮǸǫǱȂǳȁǻ 

ǹǷǵǫǻǴǨè. 

 



ǓȁǳǫǾǳȅȅ ǷǮǸǹǦǼǮȅ ǸǶǫǧǹǫǸ 

ǷǴǨǫǶǾǫǳǳǴ ǮǳǴǩǴ ǵǴǪǻǴǪǦ ǰ ǧǮǭǳǫǷǹ. 

ǎǳǳǴǨǦǼǮȅ ǷǸǦǳǫǸ ǴǷǳǴǨǳȁǲ ǨǮǪǴǲ 

ǪǫȅǸǫǱȂǳǴǷǸǮ, ǴǳǦ ǧǴǱȂǾǫ ǳǫ ǧǹǪǫǸ 

ǷǨȅǭǦǳǦ Ƿ ǫǪǮǳǮǽǳȁǲ ǹǱǹǽǾǫǳǮǫǲ 

ǵǶǴǪǹǰǸǦ ǮǱǮ ǵǴǧǴǽǳǴǯ ǶǦǧǴǸǴǯ ǵǴ 

ǶǦǷǾǮǶǫǳǮȄ ǫǩǴ ǺǹǳǰǼǮǴǳǦǱǦ. ǝǸǴǧȁ 

ǵǶǴǼǨǫǸǦǸȂ, ǳǦǲ ǵǶǮǪȆǸǷȅ ǵǴǷǸǴȅǳǳǴ 

ǷǴǭǪǦǨǦǸȂ ǹǳǮǰǦǱȂǳȁǫ Ǯ ǴǶǮǩǮǳǦǱȂǳȁǫ 

ǵǶǴǫǰǸȁ, ǮǳǸǫǶǫǷǳȁǫ Ƕȁǳǰǹ ð ǧȁǷǸǶǴ Ǯ 

ǵǴ ǹǲǫǶǫǳǳǴǯ Ǽǫǳǫ. ǒȁ ǳǦǻǴǪǮǲǷȅ ǳǦ 

ǴǷǸǶǮǫ ǰǶǹǵǳǫǯǾǫǩǴ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ 

ǵǶǴǶȁǨǦ ǨǷǫǻ ǨǶǫǲȆǳ, ǵǶǴ ǰǴǸǴǶȁǯ 

ǦǰǦǪǫǲǮǰ ǋǨǶǴǵǫǯǷǰǴǯ ǦǰǦǪǫǲǮǮ ǳǦǹǰ 

ǔǱǫǩ ǚǮǩǴǨǷǰǮǯ ǩǴǨǴǶǮǸ: çǥǨǱȅȅǷȂ 

ǦǨǸǴǶǴǲ ǧǴǱǫǫ 500 ǮǭǴǧǶǫǸǫǳǮǯ, ȅ 

ǶǫǦǱȂǳǴ ǽǹǨǷǸǨǹȄ ǵǴǷǸǹǵȂ ǳǴǨǴǩǴ 

ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǵǶǴǶȁǨǦ, ǴǷǳǴǨǦǳǳǴǩǴ 

ǳǦ ǳǴǨǫǯǾǮǻ ǮǭǴǧǶǫǸǫǳǮȅǻè. ǕǶǴ ȃǸǹ 

ǷǦǲǹȄ ǵǴǷǸǹǵȂ Ǯ ǶǦǷǷǰǦǭȁǨǦǫǸǷȅ ǨǴ 

ǨǸǴǶǴǯ ǽǦǷǸǮ ǰǳǮǩǮ: çǊǴǷǸǮǬǫǳǮȅ ð 

ǰǴǳǰǶǫǸǳȁǫ ǵǶǮǲǫǶȁ ǵǴǱǹǽǫǳǮȅ 

ǵǶǴǪǹǰǸǴǨ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲè. 

 



ǓǦǲ ǧȁ ǻǴǸǫǱǴǷȂ ǷǴǷǶǫǪǴǸǴǽǮǸȂǷȅ ǳǦ 
ǶǫǦǱȂǳȁǻ ǵǶǴǧǱǫǲǦǻ ǳǦǹǰǮ, Ǯ 
ǵǶǫǬǪǫ ǨǷǫǩǴ ǵǶǴǧǱǫǲǦǻ ǨȁǷǴǰǮǻ 
ǸǫǻǳǴǱǴǩǮǯ, ǳǴ ǵǶǮǻǴǪǮǸǷȅ ǩǴǨǴǶǮǸȂ 
Ǯ Ǵ ǪǶǹǩǴǲ. ǕǴǽǫǲǹ Ǩ ǖǴǷǷǮǮ ǳǫǸ 
ǩǶǦǬǪǦǳǷǰǴǩǴ ȃǺǺǫǰǸǮǨǳǴǩǴ Ǯ 
ǵǶǴǪǹǰǸǮǨǳǴǩǴ 
ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ 
ǵǶǴǮǭǨǴǪǷǸǨǦ, Ǧ ǨǴǫǳǳǴǫ 
ǵǶǴǮǭǨǴǪǷǸǨǴ ǨȁǭȁǨǦǫǸ ǷǴǲǳǫǳǮȅ Ǩ 
ǫǩǴ ȃǺǺǫǰǸǮǨǳǴǷǸǮ Ǯ 
ǰǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳǴǷǸǮ ǳǦ Ƕȁǳǰǫ 
ǨǴǴǶǹǬǫǳǮǯ? ǈǴǭǲǴǬǳǦ ǱǮ ǶǫǦǱȂǳǦȅ 
ǲǴǪǫǶǳǮǭǦǼǮȅ ǖǴǷǷǮǮ Ǯ ǵǴǲǴǩǹǸ ǱǮ Ǩ 
ȃǸǴǲ ǨȁǷǴǰǮǫ ǸǫǻǳǴǱǴǩǮǮ? ǕǴǽǫǲǹ Ǩ 
ǖǴǷǷǮǮ ǳǫǸ ǮǳǳǴǨǦǼǮǯ? ǐǦǰ ǪǴǷǸǮǽȂ 
ǳǦǼǮǴǳǦǱȂǳǴǩǴ ǹǷǵǫǻǦ Ǩ ǖǴǷǷǮǮ? 
ǔǸǨǫǸȁ ǳǦ ȃǸǮ ǨǴǵǶǴǷȁ ǽǮǸǦǸǫǱȂ 
ǷǲǴǬǫǸ ǳǦǯǸǮ Ǩ ǸǶǫǸȂǫǯ ǽǦǷǸǮ ǰǳǮǩǮ: 
çǕǶǴǧǱǫǲȁ ǮǳǳǴǨǦǼǮǯ ð ǽǸǴ ǲǫǾǦǫǸ 
ǵǶǴǪǹǰǸǮǨǳǴǯ ǶǦǧǴǸǫ ǮǳǳǴǨǦǼǮǴǳǳȁǻ 
ǷǮǷǸǫǲ Ǯ ǰǦǰ ǵǴǨȁǷǮǸȂ Ǯǻ 
ȃǺǺǫǰǸǮǨǳǴǷǸȂè. 
 



¾ ǕǶǫǬǪǫ ǽǫǲ ǳǦǽǦǸȂ ǶǦǭǩǴǨǴǶ ǵǶǴ ǮǳǳǴǨǦǼǮǴǳǳȁǫ 
ǷǮǷǸǫǲȁ ǳǫǴǧǻǴǪǮǲǴ ǪǴǩǴǨǴǶǮǸȂǷȅ Ƿ ǽǮǸǦǸǫǱȅǲǮ Ǵ 
ǸǫǶǲǮǳǴǱǴǩǮǮ. ǗǴǩǱǦǷǳǴ ǹǸǨǫǶǬǪǫǳǮȅǲ ǈǮǰǮǵǫǪǮǮ Ǯ 
ǪǶǹǩǮǻ ǹǨǦǬǦǫǲȁǻ ȃǳǼǮǰǱǴǵǫǪǮǯ, ǷǱǫǪǹǫǸ ǶǦǭǱǮǽǦǸȂ 
çǳǴǨǦǼǮȄ ð ǱȄǧǴǫ ǰǦǽǫǷǸǨǫǳǳǴ ǳǴǨǴǫ ǪǴǵǴǱǳǫǳǮǫ ǮǱǮ 
ǮǭǲǫǳǫǳǮǫè ð Ǯ çǮǳǳǴǨǦǼǮȄ, ǳǴǨǴǨǨǫǪǫǳǮǫ  
ǨǳǫǪǶȆǳǳǴǫ ǳǴǨǾǫǷǸǨǴ, ǴǧǫǷǵǫǽǮǨǦȄǿǫǫ ǰǦǽǫǷǸǨǫǳǳȁǯ 
ǶǴǷǸ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǵǶǴǼǫǷǷǴǨ ǮǱǮ ǵǶǴǪǹǰǼǮǮ, 
ǨǴǷǸǶǫǧǴǨǦǳǳǴǫ ǶȁǳǰǴǲ, ǰǴǸǴǶǦȅ ȅǨǱȅǫǸǷȅ ǰǴǳǫǽǳȁǲ 
ǶǫǭǹǱȂǸǦǸǴǲ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ ǽǫǱǴǨǫǰǦ, 
ǫǩǴ ǺǦǳǸǦǭǮǮ, ǸǨǴǶǽǫǷǰǴǩǴ ǵǶǴǼǫǷǷǦ, ǴǸǰǶȁǸǮǯ, 
ǮǭǴǧǶǫǸǫǳǮǯ Ǯ ǶǦǼǮǴǳǦǱǮǭǦǼǮǮè.  

¾ ǈǶǴǪǫ ǧȁ, Ƿ ǮǳǳǴǨǦǼǮǫǯ ǨǷǫ ǵǴǳȅǸǳǴ Ǯ ǵǶǦǨǮǱȂǳǴ, ǳǴ 
ǷǲǹǿǦǫǸ ǷǱǴǨǴ çǨǳǫǪǶȆǳǳǴǫè. ǐǸǴ-ǸǴ, ǨǮǪǮǲǴ ǰǦǰǴǯ-ǸǴ 
ǨȁǷǾǮǯ ǶǦǭǹǲ, ǨǭȅǱ Ǯ ǨǳǫǪǶǮǱ ȃǸǴǸ ǷǦǲȁǯ çǶǫǭǹǱȂǸǦǸ 
ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ ǽǫǱǴǨǫǰǦ, ǫǩǴ 
ǺǦǳǸǦǭǮǮ, ǸǨǴǶǽǫǷǰǴǩǴ ǵǶǴǼǫǷǷǦè. ǝǸǴ-ǸǴ Ǩ ȃǸǴ ǲǦǱǴ 
ǨǫǶǮǸǷȅ. ǈǮǪǮǲǴ, ǪǱȅ ȃǸǴǩǴ ǳǹǬǳǦ ǰǦǰǦȅ-ǸǴ ǮǳǦȅ 
ǪǫȅǸǫǱȂǳǴǷǸȂ, ǰ ǰǴǸǴǶǴǯ ȅǯǼǫǩǴǱǴǨȁǫ ǮǳǸǫǱǱǫǰǸǹǦǱȁ-
ǮǳǳǴǨǦǸǴǶȁ ǴǸǳǴǷȅǸǷȅ ǭǦǽǦǷǸǹȄ ǧǫǭ ǴǷǴǧǴǩǴ ǹǨǦǬǫǳǮȅ Ǯ 
ǳǦǭȁǨǦȄǸ ǫȆ ǮǳǬǮǳǮǶǮǳǩǴǲ.  



¾ ǗǹǿǳǴǷǸȂȄ ǶǫǦǱǮǭǦǼǮǮ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǮǳǬǮǳǮǶǮǳǩǦ ȅǨǱȅǫǸǷȅ 
ǷǴǨǲǫǷǸǳǦȅ ǼǫǱǫǳǦǵǶǦǨǱǫǳǳǦȅ ǪǫȅǸǫǱȂǳǴǷǸȂ, ǴǷǳǴǨǦǳǳǦȅ ǳǦ 
ǨǭǦǮǲǴǪǫǯǷǸǨǮǮ ǮǷǵǴǱǳǮǸǫǱǫǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǶǦǭǶǦǧǴǸǰǮ ǳǦ 
ǹǶǴǨǳǫ ǶǦǧǴǽǮǻ ǩǶǹǵǵ. ǔǧǿǫǫ ǴǵǶǫǪǫǱǫǳǮǫ ǮǳǬǮǳǮǶǮǳǩǦ ð 
ǴǧǱǦǷǸȂ ǽǫǱǴǨǫǽǫǷǰǴǯ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ, 
ǪǮǷǼǮǵǱǮǳǦ, ǵǶǴǺǫǷǷǮȅ, ǭǦǪǦǽǫǯ ǰǴǸǴǶǴǯ ȅǨǱȅǫǸǷȅ 
ǵǶǮǲǫǳǫǳǮǫ ǪǴǷǸǮǬǫǳǮǯ ǳǦǹǰǮ, ǸǫǻǳǮǰǮ, ǮǷǵǴǱȂǭǴǨǦǳǮǫ 
ǭǦǰǴǳǴǨ Ǯ ǵǶǮǶǴǪǳȁǻ ǶǫǷǹǶǷǴǨ ǪǱȅ ǶǫǾǫǳǮȅ ǰǴǳǰǶǫǸǳȁǻ 
ǵǶǴǧǱǫǲ, ǼǫǱǫǯ Ǯ ǭǦǪǦǽ ǽǫǱǴǨǫǽǫǷǸǨǦ. ǎǷǸǴǶǮǽǫǷǰǮ 
ǨǴǭǳǮǰǳǴǨǫǳǮǫ ǮǳǬǮǳǮǶǮǳǩǦ ǷǨȅǭǦǳǴ ǷǴ ǷǸǶǴǮǸǫǱȂǷǸǨǴǲ. ǈ 
ǪǦǱȂǳǫǯǾǫǲ ǷǲȁǷǱǴǨǴǫ ǷǴǽǫǸǦǳǮǫ ǷǸǶǴǮǸǫǱȂǷǸǨǦ, ǰǦǰ 
ǵǶǴǼǫǷǷǦ ǵǴǷǸǶǴǫǳǮȅ, Ǯ ǮǳǬǫǳǫǶǮǮ ǨǴǾǱǴ Ǩ ǴǵǶǫǪǫǱǫǳǮǫ 
ǪǶǹǩǮǻ ǸǫǻǳǮǽǫǷǰǮǻ Ǯ ǳǦǹǽǳȁǻ ǳǦǵǶǦǨǱǫǳǮǯ. ǕǶǮ ȃǸǴǲ 
ǵǴȅǨǮǱǴǷȂ ǲǳǴǬǫǷǸǨǴ ǶǦǭǱǮǽǳǴǩǴ ǶǴǪǦ ǮǳǬǮǳǮǶǮǳǩǴǨ: 
ǷǮǷǸǫǲǳȁǯ, ǵǶǴǩǶǦǲǲǳȁǯ, ǷǴǼǮǦǱȂǳȁǯ, ǩǫǳǳȁǯ, ǮǳǬǮǳǮǶǮǳǩ 
ǭǳǦǳǮǯ Ǯ ǵǶǴǽǮǫ. ǈ ȃǸǴǲ ǶȅǪǹ ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǮǳǬǮǳǮǶǮǳǩ 
ǴǵǶǫǪǫǱȅǫǸ ǻǦǶǦǰǸǫǶ Ǯ ǲǫǸǴǪȁ ǵǶǦǰǸǮǽǫǷǰǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ 
ǰǦǬǪǴǩǴ Ǯǭ ǹǽǦǷǸǳǮǰǴǨ ǷǴǭǪǦǳǮȅ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǴǪǹǰǸǦ, Ǧ 
ǸǦǰǬǫ ǵǶǮǳǼǮǵȁ Ǯ ǵǴǶȅǪǴǰ Ǯǻ ǨǭǦǮǲǴǪǫǯǷǸǨǮȅ Ǩ ǵǶǴǼǫǷǷǫ 
ǶǦǭǶǦǧǴǸǰǮ, ǵǶǴǫǰǸǮǶǴǨǦǳǮȅ, ǶǫǦǱǮǭǦǼǮǮ, ǵǶǴǪǨǮǬǫǳǮȅ Ǯ 
ǨǳǫǪǶǫǳǮȅ ǮǳǳǴǨǦǼǮǯ. 



¾ ǔǷǳǴǨǳǦȅ ǭǦǪǦǽǦ ǺǹǳǰǼǮǴǳǮǶǴǨǦǳǮȅ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ ð 
ǷǴǭǪǦǳǮǫ Ǯ ǶǫǦǱǮǭǦǼǮǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǶǴǪǹǰǼǮǮ. ǕǶǮ ǸǴǲ 
ǴǷǳǴǨǳǦȅ ǮǪǫȅ, ǱǫǬǦǿǦȅ Ǩ ǴǷǳǴǨǫ ǵǴǳȅǸǮȅ çǮǳǳǴǨǦǼǮǴǳǳǦȅ 
ǷǮǷǸǫǲǦè, ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǸǴǲ, ǽǸǴ ǷǦǲǮ ǮǳǳǴǨǦǼǮǮ, Ǧ ǸǦǰǬǫ 
ǵǶǴǼǫǷǷ Ǯǻ ǶǦǷǵǶǴǷǸǶǦǳǫǳǮȅ, ȅǨǱȅȄǸǷȅ ǴǪǳǴǨǶǫǲǫǳǳǴ Ǯ 
ǮǳǪǮǨǮǪǹǦǱȂǳȁǲ, Ǯ ǰǴǱǱǫǰǸǮǨǳȁǲ ǦǰǸǴǲ, ǸǴ ǫǷǸȂ 
ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǷǮǷǸǫǲǦ ǷǴǷǸǴǮǸ Ǯǭ ǨǭǦǮǲǴǪǫǯǷǸǨǹȄǿǮǻ 
ǮǳǪǮǨǮǪǹǹǲǴǨ Ǯ ǴǶǩǦǳǮǭǦǼǮǯ, ǷǹǧȀǫǰǸǴǨ Ǯ ǴǧȀǫǰǸǴǨ, ǰǴǸǴǶȁǫ 
ǵǴǶǴǬǪǦȄǸ, ǶǦǭǨǮǨǦȄǸ, ǶǦǷǵǶǴǷǸǶǦǳȅȄǸ Ǯ ǮǷǵǴǱȂǭǹȄǸ 
ǮǳǳǴǨǦǼǮǮ. ǎǳǳǴǨǦǼǮǴǳǳȁǫ ǷǮǷǸǫǲȁ, ǵǶǮ ǨǷǫǻ Ǯǻ 
ǳǦǼǮǴǳǦǱȂǳȁǻ ǴǷǴǧǫǳǳǴǷǸȅǻ, ǪǴǱǬǳȁ ǴǧǫǷǵǫǽǮǨǦǸȂ: 

¾ ǵǶǴǼǫǷǷ ǩǫǳǫǶǮǶǴǨǦǳǮȅ ǮǪǫǯ; 

¾ ǶǦǭǨǮǸǮǫ, ǶǦǷǵǶǴǷǸǶǦǳǫǳǮǫ Ǯ ǸǫǷǸǮǶǴǨǦǳǮǫ ǮǪǫǯ ǳǦ Ǯǻ 
ǵǶǮǩǴǪǳǴǷǸȂ Ǯ ǵǶǦǰǸǮǽǳǴǷǸȂ; 

¾ ǸǶǦǳǷǺǴǶǲǦǼǮȄ Ǯ ǵǶǫǨǶǦǿǫǳǮǫ ǮǪǫǯ Ǩ ǳǴǹ-ǻǦǹ, ǭǳǦǳǮȅ Ǯ 
ǸǫǻǳǴǱǴǩǮǮ; 

¾ ǵǶǴǼǫǪǹǶȁ ǵǶǫǨǶǦǿǫǳǮȅ ǮǪǫǯ, ǮǳǺǴǶǲǦǼǮǮ Ǯ ǭǳǦǳǮǯ Ǩ 
ǨǴǷǸǶǫǧǴǨǦǳǳȁǫ ǵǶǴǪǹǰǸȁ ǳǦ ǰǴǲǲǫǶǽǫǷǰǴǲ, ȃǰǴǳǴǲǮǽǫǷǰǴǲ, 
ǷǴǼǮǦǱȂǳǴǲ, ǵǴǱǮǸǮǽǫǷǰǴǲ ǹǶǴǨǳȅǻ. 

 



¾ ǗǶǫǪǮ ǲǳǴǩǴǴǧǶǦǭǮȅ ǺǹǳǰǼǮǯ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ ǷǱǫǪǹǫǸ 
ǨȁǪǫǱǮǸȂ ǷǱǫǪǹȄǿǮǫ: 

¾ ǆǰǸǮǨǮǭǦǼǮȅ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǰǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. 

¾ ǗǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮǫ ǭǳǦǳǮǯ. 

¾ ǖǦǷǵǶǴǷǸǶǦǳǫǳǮǫ ǭǳǦǳǮǯ ǽǫǶǫǭ ǷǫǸǮ. 

¾ ǕǴǮǷǰ ǳǦǵǶǦǨǱǫǳǮǯ ǪǦǱȂǳǫǯǾǫǩǴ ǶǦǭǨǮǸǮȅ. 

¾ ǚǴǶǲǮǶǴǨǦǳǮǫ ǶȁǳǰǦ. 

¾ ǒǴǧǮǱǮǭǦǼǮȅ ǶǫǷǹǶǷǴǨ. 

¾ ǗǴǭǪǦǳǮǫ ǷǮǱ, ǵǶǴǸǮǨǴǪǫǯǷǸǨǹȄǿǮǻ ǮǳǳǴǨǦǼǮȅǲ. ǣǸǦ ǺǹǳǰǼǮȅ 
ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ ȅǨǱȅǫǸǷȅ ǨǴ ǲǳǴǩǴǲ ǵǦǶǦǪǴǰǷǦǱȂǳǴǯ. 
ǕǦǶǦǪǴǰǷǦǱȂǳǴǷǸȂ ǴǧǹǷǱǦǨǱǮǨǦǫǸǷȅ Ǹǫǲ, ǽǸǴ ǪǱȅ ǹǷǵǫǾǳǴǩǴ 
ǵǶǴǸǫǰǦǳǮȅ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǴǼǫǷǷǦ ǳǫǴǧǻǴǪǮǲǴ ǳǦǱǮǽǮǫ 
ǷǪǫǶǬǮǨǦȄǿǮǻ ǷǮǱ ǮǱǮ ǸǴǯ ǸǶǦǪǮǼǮǴǳǳǴǯ ǷǶǫǪȁ, Ǩ ǰǴǸǴǶǴǯ ǧǹǪǹǿǦȅ 
ǮǳǳǴǨǦǼǮȅ ǪǴǱǬǳǦ ǨȁǭǶǫǸȂ, Ǯ ǰǴǳǷǫǶǨǦǸǮǭǲ Ǯ ǷǴǵǶǴǸǮǨǱǫǳǮǫ ǰǴǸǴǶǴǯ 
ǴǳǦ ǪǴǱǬǳǦ ǵǶǫǴǪǴǱǫǸȂ, ǵǶǫǬǪǫ ǽǫǲ ǴǰǦǬǫǸǷȅ ǵǴ ǪǴǷǸǴǮǳǷǸǨǹ 
ǴǼǫǳȆǳǳǴǯ Ǯ ǨǳǫǪǶȆǳǳǴǯ Ǩ ǵǶǦǰǸǮǰǹ. ǈ ȃǸǴǲ ǷǱǹǽǦǫ ǴǳǦ ǲǴǬǫǸ 
ǨȁǷǸǹǵǮǸȂ çǲǴǩǮǱȂǿǮǰǴǲè ǷǸǦǶǴǯ ǷǮǷǸǫǲȁ, ǴǪǳǴǨǶǫǲǫǳǳǴ ȅǨǱȅȅǷȂ ǫȆ 
çǰǶǴǨȂȄ Ǯ ǵǱǴǸȂȄè. ǐǦǷǦǸǫǱȂǳǴ ǵǴǷǱǫǪǳǫǯ ǺǹǳǰǼǮǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 
ǷǮǷǸǫǲȁ ǷǱǫǪǹǫǸ ǭǦǲǫǸǮǸȂ, ǽǸǴ ǸǹǸ ǩǱǦǨǳǴǫ ǳǫ ǵǫǶǫǷǸǦǶǦǸȂǷȅ. Ǚ 
ǮǳǳǴǨǦǼǮǯ Ǯ ǸǦǰ ǵǶǴǸǮǨǳǮǰǴǨ ǻǨǦǸǦǫǸ, Ǯ ǩǱǦǨǳȁǯ ǷǶǫǪǮ ǳǮǻ ð ǳǫ 
ǰǴǷǳǴǷǸȂ ǲȁǾǱǫǳǮȅ, Ǧ ǧǦǳǦǱȂǳǴǫ ǴǧȁǨǦǸǫǱȂǷǰǴǫ ǷǸǶǫǲǱǫǳǮǫ ǰ 
ǷǸǦǧǮǱȂǳǴǷǸǮ ǳǦ ǨǷǫǻ ǹǶǴǨǳȅǻ ǹǵǶǦǨǱǫǳǮȅ Ǯ ǨǴ ǨǷǫǻ ǷǴǷǱǴǨǮȅǻ, Ǩ ǸǴǲ 
ǽǮǷǱǫ Ǯ Ǩ ǷǶǫǪǫ ǧǮǭǳǫǷǲǫǳǴǨ ð ǰǱȄǽǫǨǴǲ ǭǨǫǳǫ Ǩ ǵǶǴǼǫǷǷǫ ǶǴǬǪǫǳǮȅ 
Ǯ ǨǳǫǪǶǫǳǮȅ ǮǳǳǴǨǦǼǮǯ. 

 



¾ ǣǺǺǫǰǸǮǨǳǴǫ ǮǷǵǴǱǳǫǳǮǫ ǺǹǳǰǼǮǯ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ, ǰǴǩǪǦ Ǯǻ 

ǵǶǮǨǫǪǫǳǮǫ Ǩ ǪǫǯǷǸǨǮǫ ǵǴǶǴǬǪǦǫǸ ǳǫ ǸǶǫǳǮȅ ǨǳǹǸǶǮ ǷǮǷǸǫǲȁ, Ǧ 

ǹǷǮǱǫǳǮǫ ǺǹǳǰǼǮǴǳǦǱǦ, ǵǶǴȅǨǱǫǳǮǫ ǷǮǳǫǶǩǫǸǮǽǫǷǰǴǩǴ ȃǺǺǫǰǸǦ, 

ǴǷǹǿǫǷǸǨǱȅǫǸǷȅ ǵǴǷǶǫǪǷǸǨǴǲ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǮǳǬǮǳǮǶǮǳǩǦ.  

¾ ǎǳǳǴǨǦǼǮǴǳǳȁǯ ǻǦǶǦǰǸǫǶ ǶǦǭǶǦǧǴǸǴǰ ǳǴǨȁǻ ǮǭǪǫǱǮǯ ǴǵǶǫǪǫǱȅǫǸǷȅ 

ǸǶǹǪǴǲ ǹǽȆǳȁǻ Ǯ ǮǳǬǫǳǫǶǴǨ. ǓǴ ǴǸǳǴǾǫǳǮǫ ǹǽȆǳǴǩǴ ǰ ǰǴǳǰǶǫǸǳǴǯ 

ǵǶǴǫǰǸǮǶǹǫǲǴǯ ǷǮǷǸǫǲǫ ǮǲǫǫǸ ǳǫǴǵǶǫǪǫǱȆǳǳȁǯ Ǯ ǴǵǴǷǶǫǪǴǨǦǳǳȁǯ 

ǻǦǶǦǰǸǫǶ. ǐǦǬǪȁǯ Ǯǭ ǶǫǭǹǱȂǸǦǸǴǨ ǧǴǱȂǾǮǳǷǸǨǦ ǳǦǹǽǳȁǻ ǶǦǭǶǦǧǴǸǴǰ 

ǲǴǬǫǸ ǧȁǸȂ ǮǷǵǴǱȂǭǴǨǦǳ ǵǶǮ ǷǴǭǪǦǳǮǮ ǲǳǴǬǫǷǸǨǦ ǷǮǷǸǫǲ Ǯ, Ǩ ǰǦǬǪǴǲ 

ǰǴǳǰǶǫǸǳǴǲ ǵǶǴǫǰǸǫ, ǸǶǫǧǹǫǸ ǴǷǹǿǫǷǸǨǱȅǫǲǴǯ ǮǳǬǫǳǫǶǦǲǮ ǷǮǷǸǫǲǳǴǯ 

ǦǪǦǵǸǦǼǮǮ. ǣǸǴ ǭǦǪǦǽǦ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǮǳǬǫǳǫǶǴǨ, ǰǴǸǴǶȁǫ, Ǩ ǴǸǱǮǽǮǫ 

ǴǸ ǹǽȆǳȁǻ, ǳǫǷǹǸ ǴǸǨǫǸǷǸǨǫǳǳǴǷǸȂ ǭǦ ǰǦǽǫǷǸǨǴ ǷǮǷǸǫǲǳǴǯ ǶǦǭǶǦǧǴǸǰǮ Ǩ 

ǸǫǽǫǳǮǮ ǨǷǫǩǴ ǵǫǶǮǴǪǦ ǫȆ ǬǮǭǳǫǳǳǴǩǴ ǼǮǰǱǦ. 

¾ ǕǶǮ ǶǫǦǱǮǭǦǼǮǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǸǦǪǮǮ ǬǮǭǳǫǳǳǴǩǴ ǼǮǰǱǦ 

ǸǫǻǳǮǽǫǷǰǴǯ ǷǮǷǸǫǲȁ ǼǫǳǸǶǦǱȂǳǴǯ ǺǮǩǹǶǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 

ǪǫȅǸǫǱȂǳǴǷǸǮ ȅǨǱȅǫǸǷȅ ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǮǳǬǫǳǫǶ. ǋǩǴ ǴǷǳǴǨǳǴǯ 

ǺǹǳǰǼǮǫǯ ǵǶǮ ǶǫǦǱǮǭǦǼǮǮ ȃǸǦǵǴǨ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǸǦǪǮǮ ǬǮǭǳǫǳǳǴǩǴ 

ǼǮǰǱǦ ǸǫǻǳǮǽǫǷǰǴǯ ǷǮǷǸǫǲȁ ȅǨǱȅǫǸǷȅ ǵǶǮǲǫǳǫǳǮǫ ǪǴǷǸǮǬǫǳǮǯ ǳǦǹǰǮ Ǯ 

ǸǫǻǳǮǰǮ, Ǧ ǸǦǰǬǫ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǭǦǰǴǳǴǨ ǵǶǮǶǴǪȁ, ǶǫǷǹǶǷǴǨ 

ǮǷǰǹǷǷǸǨǫǳǳȁǻ Ǯ ǫǷǸǫǷǸǨǫǳǳȁǻ ǷǮǷǸǫǲ ǪǱȅ ǶǦǭǶǦǧǴǸǰǮ ǰǴǳǰǶǫǸǳȁǻ 

ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǵǶǴǫǰǸǴǨ. 



¾ ǊǱȅ ǵǱǴǪǴǸǨǴǶǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ ǳǦ ǳǮǨǫ ǲǦǸǫǶǮǦǱǮǭǦǼǮǮ ǮǪǫǯ 
ǶǦǧǴǸǦǸȂ Ƿ ǳǮǲǮ ǪǴǱǬǫǳ çǪǴǨǴǪǽǮǰè. çǊǴǨǴǪǽǮǰè ǮǪǫǯ ǪǴ ǹǲǦ 
Ǩ ǵǶȅǲǴǲ Ǯ ǵǫǶǫǳǴǷǳǴǲ ǷǲȁǷǱǫ, ǵǴǷǰǴǱȂǰǹ ǲǳǴǩǮǫ ǵǶǴǫǰǸȁ 
ǵǴǳǦǽǦǱǹ ǳǮǰǸǴ, ǰǶǴǲǫ ǦǨǸǴǶǴǨ ǳǫ ǨǴǷǵǶǮǳǮǲǦǫǸ. ǝǸǴǧȁ ǴǳǮ 
ǷǸǦǱǮ ǵǴǳȅǸǳȁ ǷǸǴǶǴǳǳǫǲǹ ǽǫǱǴǨǫǰǹ, Ƿ ǳǮǲǮ ǳǦǪǴ ǶǦǧǴǸǦǸȂ Ǯ 
ǶǦǧǴǸǦǸȂ. ǖǦǧǴǸǦǸȂ ǩǶǦǲǴǸǳǴ, ǸǿǦǸǫǱȂǳǴ, ǪǫǱǮǰǦǸǳǴ.  

¾ ǍǦǽǦǷǸǹȄ ǮǪǫȅ ǳǦǻǴǪǮǸ ǷǨǴȆ ǴǷǳǴǨǳǴǫ ǵǶǮǲǫǳǫǳǮǫ ǷǴǨǷǫǲ ǳǫ 
ǸǦǲ, ǩǪǫ ǵǱǦǳǮǶǴǨǦǱ ǦǨǸǴǶ, Ǯ ǴǪǳǴǯ Ǯǭ ǭǦǪǦǽ çǪǴǨǴǪǽǮǰǦè 
ǪǴǱǬǳǴ ǧȁǸȂ ǴǵǶǫǪǫǱǫǳǮǫ ǨǴǭǲǴǬǳǴǷǸǮ ǫȆ ǮǷǵǴǱȂǭǴǨǦǳǮȅ Ǩ 
ǸǴǯ ǮǱǮ ǮǳǴǯ ǷǺǫǶǫ ǽǫǱǴǨǫǽǫǷǰǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. ǓǫǰǴǸǴǶȁǫ 
ǶǦǭǶǦǧǴǸǰǮ ǪǴǵǴǱǳȅȄǸ ǪǶǹǩ ǪǶǹǩǦ, ǵǴǶǴǬǪǦȅ ǳǴǨȁǯ ǵǶǴǫǰǸ, 
ǷǴǨǫǶǾǫǳǳǴ ǳǫ ǵǴǻǴǬǮǯ ǳǦ ǷǨǴǮǻ çǶǴǪǮǸǫǱǫǯè. ǇȁǨǦǫǸ, ǨǶǴǪǫ 
ǧȁ ǳǫǰǦǭǮǷǸǦȅ ǳǦ ǵǫǶǨȁǯ ǨǭǩǱȅǪ ǭǦǪǹǲǰǦ ǪǦȆǸ ǰǱȄǽ ǰ ǶǫǾǫǳǮȄ 
ǭǦǷǸǦǶǫǱǴǯ ǵǶǴǧǱǫǲȁ, ǳǦǪ ǰǴǸǴǶǴǯ ǧǮǱǮǷȂ ǳǫǷǰǴǱȂǰǴ 
ǵǴǰǴǱǫǳǮǯ ǹǽȆǳȁǻ ǲǹǬǫǯ. ǗǱǹǽǦǫǸǷȅ, ǽǸǴ ǧǱǫǷǸȅǿǦȅ, ǩǶǴǲǰǴ 
ǭǦȅǨǮǨǾǦȅ Ǵ Ƿǫǧǫ ǮǪǫȅ ǴǰǦǭȁǨǦǫǸǷȅ ǱǮǧǴ çǲȁǱȂǳȁǲ ǵǹǭȁǶȆǲè, 
ǱǮǧǴ çǵǫǶǫǷǰǦǭǴǲè ǹǬǫ ǻǴǶǴǾǴ ǮǭǨǫǷǸǳǴǩǴ ǵǶǮǳǼǮǵǦ, ǪǦǨǳǴ Ǯ 
ǵǴǨǷǫǲǫǷǸǳǴ ǮǷǵǴǱȂǭǹǫǲǴǩǴ. ǈǴ ǨǷǫǯ ȃǸǴǯ ǵȆǷǸǶǴǯ ǰǦǶǸǮǳǫ 
ǪǴǱǬǫǳ ǶǦǭǧǮǶǦǸȂǷȅ çǪǴǨǴǪǽǮǰè, Ǯǲȅ ǰǴǸǴǶǴǲǹ ð 
ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǮǳǬǫǳǫǶ.  

 



¾ ǗǶǫǪǮ ǲǳǴǬǫǷǸǨǦ ǴǵǶǫǪǫǱǫǳǮǯ ǮǳǳǴǨǦǼǮǯ ǮǲǫǫǸ ǲǫǷǸǴ Ǯ 
ǴǵǶǫǪǫǱǫǳǮǫ ǵǴ ǇǶǦǯǦǳǹ ǘǨǮǷǷǹ: ǮǳǳǴǨǦǼǮȅ ð ǵǶǴǼǫǷǷ, Ǩ 
ǰǴǸǴǶǴǲ ǮǭǴǧǶǫǸǫǳǮǫ ǮǱǮ ǮǪǫȅ ǵǶǮǴǧǶǫǸǦǫǸ ȃǰǴǳǴǲǮǽǫǷǰǴǫ 
ǷǴǪǫǶǬǦǳǮǫ. ǈ ǵǶǴǼǫǷǷǫ ǵǶǫǨǶǦǿǫǳǮȅ ǮǪǫǮ Ǩ ȃǰǴǳǴǲǮǽǫǷǰǹȄ 
ǷǹǧǷǸǦǳǼǮȄ ǳǦ ǵǴǲǴǿȂ ǮǳǳǴǨǦǼǮǴǳǳǴǲǹ ǮǳǬǫǳǫǶǹ ǵǶǮǻǴǪǮǸ 
ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǲǫǳǫǪǬǫǶ. 

¾ ǊǨǮǬǫǳǮǫ ǮǳǳǴǨǦǼǮǮ ǨǷǫǩǪǦ ǷǨȅǭǦǳǴ Ƿ ǪǨǮǬǫǳǮǫǲ 
ǮǳǨǫǷǸǮǼǮǯ, ǨǱǴǬǫǳǳȁǻ Ǩ ǳǫȆ. ǕǴȃǸǴǲǹ ǨǷǫ ǵǶǮȆǲȁ 
ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǲǫǳǫǪǬǲǫǳǸǦ ǴǷǳǴǨǦǳȁ ǳǦ ǪǫǳǫǬǳȁǻ 
ǴǸǳǴǾǫǳǮȅǻ, ǨǴǭǳǮǰǦȄǿǮǻ Ǩ ǵǶǴǼǫǷǷǫ ǪǨǮǬǫǳǮȅ ǮǳǳǴǨǦǼǮǯ ǳǦ 
Ƕȁǳǰǫ. ǔǧǿǮǲ ǷǴǪǫǶǬǦǳǮǫǲ ǨǷǫǻ ǵǶǮȆǲǴǨ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ 
ǲǫǳǫǪǬǲǫǳǸǦ ȅǨǱȅǫǸǷȅ ǨǴǭǪǫǯǷǸǨǮǫ ǳǦ ǮǳǳǴǨǦǼǮǮ ǪǫǳǫǬǳȁǻ 
ǴǸǳǴǾǫǳǮǯ, ǨǴǭǳǮǰǦȄǿǮǻ ǲǫǬǪǹ ǵǶǴǮǭǨǴǪǮǸǫǱǫǲ ǮǱǮ 
ǵǶǴǪǦǨǼǴǲ ǮǳǳǴǨǦǼǮǮ, Ƿ ǴǪǳǴǯ ǷǸǴǶǴǳȁ, Ǯ ǵǴǰǹǵǦǸǫǱǫǲ ȃǸǴǯ 
ǮǳǳǴǨǦǼǮǮ Ƿ ǪǶǹǩǴǯ. 

¾ ǈǴǭǪǫǯǷǸǨǮǫ ǵǶǮȆǲǴǨ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǲǫǳǫǪǬǲǫǳǸǦ ǲǴǬǫǸ 
ǧȁǸȂ ǳǦǵǶǦǨǱǫǳǴ ǳǦ ǴǧǱǦǷǸȂ ǵǶǴǮǭǨǴǪǷǸǨǦ ǮǱǮ ǵǶǴǪǦǬǮ 
ǮǳǳǴǨǦǼǮǮ. ǣǸǮ ǳǦǵǶǦǨǱǫǳǮȅ ǴǵǶǫǪǫǱȅȄǸǷȅ ǷǸǶǹǰǸǹǶǴǯ 
ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǴǼǫǷǷǦ. ǈȁǬǮǨǦǳǮǫ ǴǶǩǦǳǮǭǦǼǮǯ Ǩ 
ǷǴǨǶǫǲǫǳǳȁǻ ǹǷǱǴǨǮȅǻ ǨǴǭǲǴǬǳǴ ǱǮǾȂ ǵǶǮ Ǯǻ ǦǪǦǵǸǦǼǮǮ Ǯ 
ǵǴǷǸǴȅǳǳǴǲ ǵǶǮǷǵǴǷǴǧǱǫǳǮǮ ǰ ǮǭǲǫǳȅȄǿǫǲǹǷȅ ǴǰǶǹǬǫǳǮȄ. 
ǎǲǫǳǳǴ ȃǸǮ ǷǸǶǦǸǫǩǮǽǫǷǰǮǫ ǭǦǪǦǽǮ Ǯ ǶǫǾǦȄǸǷȅ ǵǶǮ 
ǵǶǴǫǰǸǮǶǴǨǦǳǮǮ Ǯ ǶǦǭǨǮǸǮǮ ǽǫǩǴ-ǱǮǧǴ ǳǴǨǴǩǴ Ǩ ǴǶǩǦǳǮǭǦǼǮǮ. 
 



¾ ǖǦǭǶǦǧǦǸȁǨǦȅ ǷǮǷǸǫǲǹ ǵǶǴǪǨǮǬǫǳǮȅ ǳǴǨǦǼǮǯ, ǷǱǫǪǹǫǸ 
ǮǷǻǴǪǮǸȂ Ǯǭ ǸǴǩǴ, ǽǸǴ ǧǴǱȂǾǮǳǷǸǨǴ ǦǨǸǴǶǴǨ ǳǴǨǦǼǮǴǳǳȁǻ 
ǵǶǫǪǱǴǬǫǳǮǯ, ǰǦǰ ǵǶǦǨǮǱǴ, ǳǫ Ǩ ǷǴǷǸǴȅǳǮǮ ǸǴǽǳǴ Ǯ ǩǶǦǲǴǸǳǴ 
ǵǶǫǪǷǸǦǨǮǸȂ ǲǦǸǫǶǮǦǱ ǮǪǫǮ ǮǱǮ ǵǶǴǫǰǸǳǴǩǴ ǵǶǫǪǱǴǬǫǳǮȅ. 
ǓǫǵǶǴǺǫǷǷǮǴǳǦǱȂǳȁǯ ǵǴǪǻǴǪ ǰ ǴǺǴǶǲǱǫǳǮȄ ȃǸǮǻ ǲǦǸǫǶǮǦǱǴǨ 
ǱǮǾǦǫǸ ǲǳǴǩǮǫ ǳǴǨǦǼǮǴǳǳȁǫ ǵǶǫǪǱǴǬǫǳǮȅ ǨǴǭǲǴǬǳǴǷǸǮ 
ǪǦǱȂǳǫǯǾǫǩǴ ǵǶǴǪǨǮǬǫǳǮȅ.  

¾ ǗǴǨǶǫǲǫǳǳȁǫ ǵǶǴǩǶǦǲǲǳȁǫ Ǯ ǸǫǻǳǮǽǫǷǰǮǫ ǷǶǫǪǷǸǨǦ ǵǴǭǨǴǱȅȄǸ 
ǧǴǱǫǫ ȃǺǺǫǰǸǮǨǳǴ ǵǶǴǨǴǪǮǸȂ ǷǴǶǸǮǶǴǨǰǹ Ǯ ǺǴǶǲǦǱǮǭǦǼǮȄ 
ǳǴǨǦǼǮǯ. ǘǦǰǦȅ ǷǮǷǸǫǲǦ ǵǶǮǳǮǲǦǫǸ ǳǦ ǨǻǴǪ ǨǷȆ, ǪǦǬǫ 
ǳǫǱǫǵǮǼȁ, ǳǴ ǳǦǱǮǽǮǫ ǸǦǧǹǱǮǶǴǨǦǳǳǴǯ ǦǳǰǫǸȁ Ǯ ǳǦǧǴǶǦ 
ǷǸǦǳǪǦǶǸǳȁǻ ǰǱȄǽǫǨȁǻ ǷǱǴǨ Ǯ ǰǴǪǮǶǴǨǴǰ ǵǴǭǨǴǱȅȄǸ ǵǶǴǨǫǷǸǮ 
ǵǫǶǨǮǽǳǹȄ ǦǨǸǴǲǦǸǮǭǮǶǴǨǦǳǳǹȄ ǷǴǶǸǮǶǴǨǰǹ ǳǴǨǦǼǮǯ, Ǧ 
ǷǵǫǼǮǦǱǮǷǸǦǲ ð ǵǶǴǨǫǷǸǮ ǺǴǶǲǦǱǮǭǦǼǮȄ ǪǴ ǹǶǴǨǳȅ, 
ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǩǴ ǸǶǫǧǴǨǦǳǮȅǲ Ǯ ǶǫǩǱǦǲǫǳǸǹ ǧǮǶǬ.  

¾ ǔǷǴǧǫǳǳǴ ȃǸǴ ǨǦǬǳǴ ǸǴǩǪǦ, ǰǴǩǪǦ ǲǦǸǫǶǮǦǱ ǳǴǨǦǼǮǯ ǪǴǱǬǫǳ 
ǧȁǸȂ ǵǶǫǪǷǸǦǨǱǫǳ ǳǦ ǪǨǹǻ-ǸǶȆǻ ȅǭȁǰǦǻ ǮǱǮ ǵǶǴǷǸǴ ǳǦ 
ǳǫǶǴǪǳǴǲ ȅǭȁǰǫ Ǯǻ ǦǨǸǴǶǴǨ.  

¾ ǈǴ ǨǷǫǻ ȃǸǮǻ ǪǫǱǦǻ Ǯ ǪǴǱǬǫǳ ǶǦǭǧǮǶǦǸȂǷȅ ǮǳǳǴǨǦǼǮǴǳǳȁǯ 
ǲǫǳǫǪǬǫǶ Ǩ ǷǨȅǭǰǫ Ƿ ǮǳǳǴǨǦǼǮǴǳǳȁǲ ǮǳǬǫǳǫǶǴǲ.  

 



¾ǕǴǽǫǲǹ ǸǦǰ ǨǦǬǳǴ ǴǶǩǦǳǮǭǴǨǦǸȂ ǸǦǰǹȄ ǵǴǪǷǮǷǸǫǲǹ, 

ǰǴǩǪǦ ǷǹǿǫǷǸǨǹǫǸ ǷǮǷǸǫǲǦ ǵǦǸǫǳǸǴǨǦǳǮȅ, Ǧ ǳǦ 

ǵǶǫǪǵǶǮȅǸǮȅǻ ð ǶǫǩǮǷǸǶǦǼǮȅ ǶǦǼǮǴǳǦǱǮǭǦǸǴǶǷǰǮǻ 

ǵǶǫǪǱǴǬǫǳǮǯ? ǕǶǮǽǮǳǦ ǸǴǲǹ ǵǶǴǷǸǦ ð ǴǩǶǴǲǳǴǫ 

ǽǮǷǱǴ ǮǪǫǯ ǵǶǴǻǴǪǮǸ ǲǮǲǴ ǷǹǿǫǷǸǨǹȄǿǮǻ ǷǮǷǸǫǲ 

ǶǫǩǮǷǸǶǦǼǮǮ ǳǴǨǦǼǮǯ. ǓǫǸǶǹǪǳǴ ǵǶǫǪǷǸǦǨǮǸȂ Ƿǫǧǫ, 

ǷǰǴǱȂǰǴ ǳǴǨǦǼǮǯ ǴǷǸǦȆǸǷȅ ǳǫǮǭǨǫǷǸǳȁǲǮ Ǯ ǳǫ 

ǮǷǵǴǱȂǭǴǨǦǳǳȁǲǮ ǵǶǮ ǸǴǯ ǩǶǴǲǦǪǳǴǯ ǦǶǲǮǮ 

ǮǭǴǧǶǫǸǦǸǫǱǫǯ Ǯ ǶǦǼǮǴǳǦǱǮǭǦǸǴǶǴǨ, ǪǦ ǵǶǴǷǸǴ 

ǸǨǴǶǽǫǷǰǮ ǲȁǷǱȅǿǮǻ ǱȄǪǫǯ Ǩ ǴǪǳǴǯ ǸǴǱȂǰǴ 

ǖǴǷǷǮǮ. ǕǶǮǽǮǳ ǸǴǲǹ ǲǳǴǩǴ ð ǵǴǶǴǯ ǹǪǦǱȆǳǳǴǷǸȂ, 

ǵǴǶǴǯ ǳǫǭǳǦǳǮǫ ǵǶǴǼǫǪǹǶ ǮǱǮ ǳǫǪǴǷǸǦǸǴǰ 

ǺǮǳǦǳǷǴǨȁǻ ǶǫǷǹǶǷǴǨ, Ǧ ǸǦǰǬǫ ǳǫǪǴǴǼǫǳǰǦ 

ǨǦǬǳǴǷǸǮ ǮǱǮ ǦǰǸǹǦǱȂǳǴǷǸǮ ǳǴǨǦǼǮǮ.  

 





ǍǪǫǷȂ ǵǶǫǪǷǸǦǨǱǫǳǦ ǱǮǾȂ ǹǵǶǴǿȆǳǳǦȅ ǲǴǪǫǱȂ ǵǴǪǷǮǷǸǫǲȁ, ǸǦǰ ǰǦǰ ǳǦ 

ǵǶǦǰǸǮǰǫ ǴǳǦ ǩǴǶǦǭǪǴ ǷǱǴǬǳǫǫ. ǖǫǭǹǱȂǸǦǸǴǲ ǸǦǰǴǯ ǺǴǶǲǦǱǮǭǦǼǮǮ 

ǳǴǨǦǼǮǴǳǳǴǩǴ ǷǴǼǮǹǲǦ ȅǨǮǸǷȅ ǧǦǳǰ ǪǦǳǳȁǻ, ǰǴǸǴǶȁǯ ǧǹǪǫǸ ǷǴǪǫǶǬǦǸȂ 

ǮǳǺǴǶǲǦǼǮȄ Ǵǧ ǦǨǸǴǶǦǻ, Ǯǻ ǶǫǯǸǮǳǩǮ ǵǴ ǩǫǳǫǶǦǼǮǮ ǳǴǨǦǼǮǯ Ǯ Ǯǻ 

ǨǳǫǪǶȅǫǲǴǷǸǮ Ǯ ǵǶǴǽǫǫ. ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǸǦǰǴǯ ǧǦǳǰ ǵǶǫǪǷǸǦǨǮǸ 

ǳǴǨǦǼǮǴǳǳǴǫ ǷǴǼǮǹǲǳǴǫ ǵǶǴǷǸǶǦǳǷǸǨǴ ǮǱǮ, ǩǴǨǴǶȅ ǪǶǹǩǮǲǮ ǷǱǴǨǦǲǮ, ǨǫǷȂ 

ǳǴǨǦǼǮǴǳǳȁǯ ǷǴǼǮǹǲǳȁǯ ǶǫǷǹǶǷ ǸǴǯ ǮǱǮ ǮǳǴǯ ǷǸǶǦǳȁ, ǪǦ Ǯ ǽǫǱǴǨǫǽǫǷǸǨǦ Ǩ 

ǼǫǱǴǲ, ǳǦǱǮǽǮǫ ǸǦǰǴǩǴ ǧǦǳǰǦ ǵǴǭǨǴǱǮǸ ǮǳǳǴǨǦǼǮǴǳǳȁǲ ǲǫǳǫǪǬǫǶǦǲ, 

ǺǴǶǲǮǶǹȄǿǮǲ ǲǴǸǮǨǦǼǮǴǳǳȁǫ ǺǦǰǸǴǶȁ ǮǱǮ ǰǴǲǦǳǪȁ ǪǱȅ ǳǴǨǦǼǮǴǳǳǴǯ 

ǪǫȅǸǫǱȂǳǴǷǸǮ, ǪǫǯǷǸǨǴǨǦǸȂ ǧǴǱǫǫ ȃǺǺǫǰǸǮǨǳǴ. 
 



¾ǗǱǫǪǹȄǿǮǲ ȃǸǦǵǴǲ Ǩ ǵǴǷǸǶǴǫǳǮǮ ǵǴǪǷǮǷǸǫǲȁ 
ǶǫǩǮǷǸǶǦǼǮǮ ǳǴǨǦǼǮǯ ȅǨǱȅǫǸǷȅ ǺǴǶǲǮǶǴǨǦǳǮǫ 
ǷǦǲǴǩǴ ǵǶǴǷǸǶǦǳǷǸǨǦ ǳǴǨǦǼǮǴǳǳȁǻ ǵǶǫǪǱǴǬǫǳǮǯ. 
ǓǦǵǴǱǳǫǳǮǫ ȃǸǴǩǴ ǵǶǴǷǸǶǦǳǷǸǨǦ ǳǦǵǶȅǲǹȄ ǭǦǨǮǷǮǸ 
ǴǸ ǴǧȀȆǲǦ Ǯ ǵǶǴǪǹǰǸǮǨǳǴǷǸǮ ǷǴǼǮǹǲǳǴǯ 
ǵǴǪǷǮǷǸǫǲȁ. ǗǴǪǫǶǬǦǳǮǫ ȃǸǴǩǴ ǵǶǴǷǸǶǦǳǷǸǨǦ 
ȅǨǱȅǫǸǷȅ Ǹǫǲ ǷǦǲȁǲ ǷȁǶȂǫǨȁǲ ǶǫǷǹǶǷǴǲ, Ǯǭ 
ǰǴǸǴǶǴǩǴ ǷǮǷǸǫǲǳȁǯ ǶǫǩǮǷǸǶǦǸǴǶ ǺǴǶǲǮǶǹǫǸ ǹǬǫ 
ǵǶǴǷǸǶǦǳǷǸǨǴ ǳǴǨǦǼǮǯ. ǓǫǴǧǻǴǪǮǲǴ ǵǴǪǽǫǶǰǳǹǸȂ, 
ǽǸǴ ǮǲǫǳǳǴ ǶǦǭǪǫǱǫǳǮǫ ǵǴǳȅǸǮǯ çǳǴǨǦǼǮǴǳǳǴǫ 
ǵǶǫǪǱǴǬǫǳǮǫè Ǯ çǳǴǨǦǼǮȅè Ƿ ǨǨǫǪǫǳǮǫǲ ǵǶǴǼǫǪǹǶ 
ǵǫǶǫǻǴǪǦ Ǯǭ ǴǪǳǴǩǴ ǵǶǴǷǸǶǦǳǷǸǨǦ Ǩ ǪǶǹǩǴǫ Ƿ 
ǷǴǻǶǦǳǫǳǮǫǲ ǪǱȅ ǳǮǻ ǵǶǦǨ ǵǶǮǴǶǮǸǫǸǳǴǷǸǮ Ǯ ǶȅǪǦ 
ǪǶǹǩǮǻ ǵǴǱǴǬǫǳǮǯ ǷǴǭǪǦȆǸ ǴǷǳǴǨǹ ǪǱȅ ǷǴǭǪǦǳǮȅ 
ǷǮǷǸǫǲȁ ǵǴǩǱǴǿǫǳǮȅ, ǺǴǶǲǦǱǮǭǦǼǮǮ Ǯ 
ǵǶǴǪǨǮǬǫǳǮȅ ǳǴǨǦǼǮǯ.  

 



¾ ǊǶǹǩǮǲ ǨǴǵǶǴǷǴǲ, ǳǫ ǲǫǳǫǫ ǸǶǹǪǳȁǲ, ȅǨǱȅǫǸǷȅ ǨǴǵǶǴǷ Ǵ 
ǺǴǶǲǦǱǮǭǦǼǮǮ ǷǦǲǮǻ ǵǶǴǷǸǶǦǳǷǸǨ, Ǧ ǸǴǽǳǫǫ, Ǯǻ 
ȃǱǫǲǫǳǸǳǴǩǴ ǷǴǪǫǶǬǦǳǮȅ. ǎǳǦǽǫ ǩǴǨǴǶȅ, ǳǫǴǧǻǴǪǮǲǴ 
ǵǶǴǨǫǷǸǮ Ǯǻ ǷǮǷǸǫǲǳǹȄ ǷǸǶǹǰǸǹǶǮǭǦǼǮȄ. ǎǳǷǸǶǹǲǫǳǸǴǲ ǪǱȅ 
ȃǸǴǯ ǶǦǧǴǸȁ ǷǸǦǳǫǸ ǷǮǷǸǫǲǳȁǯ ǰǱǦǷǷǮǺǮǰǦǸǴǶ, ǰǴǸǴǶȁǯ, Ǩ 
ǷǨǴȄ ǴǽǫǶǫǪȂ, ǷǱǹǬǮǸ ǴǷǳǴǨǴǯ ǪǱȅ ǷǴǭǪǦǳǮȅ 
ǹǳǮǨǫǶǷǦǱȂǳǴǯ ǦǳǰǫǸȁ, ǵǶǫǪǷǸǦǨǱȅǫǲǴǯ ǵǴǸǫǳǼǮǦǱȂǳǴǲǹ 
ǦǨǸǴǶǹ ǱȄǧǴǩǴ ǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǫǪǱǴǬǫǳǮȅ, ǪǦǬǫ ǷǦǲǴǩǴ 
ǦǧǷǹǶǪǳǴǩǴ, ǪǱȅ ǭǦǵǴǱǳǫǳǮȅ Ǯ ǵǴǷǱǫǪǹȄǿǫǯ ǵǴǪǦǽǫ ǳǦ 
ǶǫǩǮǷǸǶǦǼǮȄ Ǯ ǨǨǫǪǫǳǮǫ Ǩ ǧǦǭǹ ǦǳǰǫǸ. ǘǦǰǦȅ ǦǳǰǫǸǦ 
ǷǸǦǳǴǨǮǸǷȅ ȄǶǮǪǮǽǫǷǰǮǲ ǪǴǰǹǲǫǳǸǴǲ, ǺǮǰǷǮǶǹȄǿǮǲ 
ǷǴǪǫǶǬǦǳǮǫ ǵǶǫǪǱǴǬǫǳǮȅ, ǰǱǦǷǷǮǺǮǰǦǼǮǴǳǳȁǫ 
ǵǦǶǦǲǫǸǶȁ, ǲǴǲǫǳǸ ǳǦǷǸǹǵǱǫǳǮȅ ǵǶǦǨǦ (ǵǴǱǳǴǩǴ ǮǱǮ 
ǪǴǱǫǨǴǩǴ) ǦǨǸǴǶǦ ǳǦ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǹȄ ǷǴǧǷǸǨǫǳǳǴǷǸȂ ǵǴ 
ǴǸǳǴǾǫǳǮȄ ǰ ȃǸǴǲǹ ǵǶǫǪǱǴǬǫǳǮȄ, Ǧ ǸǦǰǬǫ ǵǶǮǳȅǸǮǫ 
ǴǸǨǫǸǷǸǨǫǳǳǴǷǸǮ ǭǦ ǪǴǷǸǴǨǫǶǳǴǷǸȂ ǷǴǪǫǶǬǦǳǮȅ ǦǳǰǫǸȁ, 
ǨǰǱȄǽǦȅ ǹǸǨǫǶǬǪǫǳǮǫ, ǽǸǴ ǷǴǪǫǶǬǦǳǮǫ ǵǶǫǪǱǴǬǫǳǮȅ 
ǪǫǯǷǸǨǮǸǫǱȂǳǴ ȅǨǱȅǫǸǷȅ ǵǴǱǳǴǷǸȂȄ ǮǱǮ ǽǦǷǸǮǽǳǴ 
ǵǶǴǪǹǰǸǴǲ ǮǲǫǳǳǴ ǫǩǴ ǲȁǷǱǮǸǫǱȂǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. 

 



¾ǓǦǮǨǦǬǳǫǯǾǮǲ ȃǸǦǵǴǲ Ǩ ǬǮǭǳǮ ǳǴǨǦǼǮǮ, ǵǴǷǱǫ ǫȆ 
ǶǴǬǪǫǳǮȅ, ȅǨǱȅǫǸǷȅ ǵǶǴǼǫǪǹǶǦ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ 
ǶǫǩǮǷǸǶǦǼǮǮ. ǖǫǩǮǷǸǶǮǶǴǨǦǸȂǷȅ ǪǴǱǬǳȁ ǦǧǷǴǱȄǸǳǴ 
ǨǷǫ ǳǴǨǦǼǮǴǳǳȁǫ ǵǶǫǪǱǴǬǫǳǮȅ, ǳǫǭǦǨǮǷǮǲǴ ǴǸ ǸǴǩǴ 
ǳǴǷȅǸ ǱǮ ǴǳǮ Ǩ Ƿǫǧǫ ȃǱǫǲǫǳǸȁ ǦǧǷǹǶǪǦ, 
ǷǰǴǵǮǶǴǨǦǳȁ ǱǮ, ǷǴǨǲǫǷǸǮǲȁ ǱǮ ǹǶǴǨǫǳȂ 
ǴǧǶǦǭǴǨǦǳǮȅ Ǯ ǴǧǱǦǷǸȂ ǪǫȅǸǫǱȂǳǴǷǸǮ ǦǨǸǴǶǴǨ Ƿ 
ǷǴǪǫǶǬǦǳǮǫǲ ǳǴǨǦǼǮǮ, Ǯǲǫǫǲ ǱǮ ǲȁ ǪǫǱǴ Ƿ 
ǸǫǻǳǮǽǫǷǰǮǲ ǮǱǮ ǷǴǼǮǦǱȂǳȁǲ ǵǶǫǪǱǴǬǫǳǮǫǲ 
(ǨǰǱȄǽǦȅ ǮǷǰǹǷǷǸǨǴ). ǋǷǸǫǷǸǨǫǳǳǴ ǵǶǫǪǵǴǱǴǬǮǸȂ, 
ǽǸǴ ǽǮǷǱǴ ǵǶǫǪǱǴǬǫǳǮǯ ǨȁǶǦǷǸǫǸ ǲǳǴǩǴǰǶǦǸǳǴ, ǽǸǴ 
ǲǳǴǩǴ ǧǹǪǫǸ ǵǶǫǪǱǴǬǫǳǮǯ-ǧǱǮǭǳǫǼǴǨ Ǯ Ǹ.Ǫ. ǔǪǳǦǰǴ 
Ǩ ǨǴǵǶǴǷǫ Ǵ ǶǫǩǮǷǸǶǦǼǮǮ ǫǷǸȂ ǵǶǦǨǴǨǴǯ ǦǷǵǫǰǸ ð 
ǰǦǬǪȁǯ ǩǶǦǬǪǦǳǮǳ (ǮǳǪǮǨǮǪ) ǮǲǫǫǸ ǵǶǦǨǴ 
ǶǦǷǼǫǳǮǸȂ Ǯ ǵǶǫǪǷǸǦǨǮǸȂ ǵǶǴǪǹǰǸȁ (ǮǪǫǮ) ǷǨǴǫǯ 
ǲȁǷǱǮǸǫǱȂǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ ǰǦǰ ǳǴǨǦǼǮǴǳǳǴǫ 
ǵǶǫǪǱǴǬǫǳǮǫ Ǯ ǵǶǴǯǸǮ ǵǶǴǼǫǪǹǶǹ ǶǫǩǮǷǸǶǦǼǮǮ, 
ǫǷǱǮ Ǵǳ ǸǴǩǴ ǵǴǬǫǱǦǫǸ. 

 



¾ ǒǳǴǩǮǫ ǴǵǦǷǫǳǮȅ ǸǴǩǴ, ǽǸǴ ǳǴǨǦǼǮǴǳǳȁǫ ǧǦǳǰǮ ǲǴǩǹǸ ǵǶǫǨǶǦǸǮǸȂǷȅ Ǩ 
ǷǨǴǫǴǧǶǦǭǳǹȄ ǷǨǦǱǰǹ ǳǴǨǦǼǮǯ, ǷǳǮǲǦȄǸǷȅ Ǩ ǵǫǶǨǹȄ ǴǽǫǶǫǪȂ 
ǷǵǫǼǮǦǱȂǳǴǯ ǦǳǰǫǸǴǯ, ǰǴǸǴǶǹȄ ǵǴǪǱǫǬǮǸ ǭǦǵǴǱǳǮǸȂ ǵǴǸǫǳǼǮǦǱȂǳǴǲǹ 
ǦǨǸǴǶǹ Ǯ ǳǦǵǶǦǨǮǸȂ ǳǦ ǶǫǩǮǷǸǶǦǼǮȄ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǲǹ ǶǫǩǮǷǸǶǦǸǴǶǹ 
ǽǫǶǫǭ ǵǴǽǸǴǨǹȄ ǷǱǹǬǧǹ Ƿ ǹǵǱǦǸǴǯ, ǶǦǭǹǲǫǫǸǷȅ, ǵǴǷǮǱȂǳǴǯ ǵǴǾǱǮǳȁ. 
ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǷǦǲǦ ǦǳǰǫǸǦ Ǯ ǶǦǭǹǲǳǦȅ ǵǴǾǱǮǳǦ ǵǴǷǱǹǬǦǸ ǵǫǶǨȁǲ 
ǧǦǶȂǫǶǴǲ ǳǦ ǵǹǸǮ çǲǹǷǴǶǳȁǻè ǳǴǨǦǼǮǴǳǳȁǻ ǵǶǫǪǱǴǬǫǳǮǯ.  

¾ ǈ ǷǦǲǴǲ Ǵǧǿǫǲ, ǨǮǪǫ ǦǳǰǫǸǦ ǪǴǱǬǳǦ ǧȁǸȂ ǶǦǭǪǫǱǫǳǦ ǳǦ ǷǱǫǪǹȄǿǮǫ 
ǧǱǴǰǮ: 

¾ ǮǳǺǴǶǲǦǼǮȅ Ǵǧ ǦǨǸǴǶǫ ǮǱǮ ǦǨǸǴǶǷǰǴǲ ǰǴǱǱǫǰǸǮǨǫ, 

¾ ǴǵǮǷǦǳǮǫ ǳǴǨǦǼǮǮ, 

¾ ǨǷǵǴǲǴǩǦǸǫǱȂǳǦȅ ǮǳǺǴǶǲǦǼǮȅ, 

¾ ǰǴǪǮǶǴǨǰǦ, ǳǫǴǧǻǴǪǮǲǦȅ ǪǱȅ ǪǦǱȂǳǫǯǾǫǯ ǦǨǸǴǲǦǸǮǽǫǷǰǴǯ ǷǴǶǸǮǶǴǨǰǮ, 

¾ ǦǨǸǴǶǷǰǮǫ ǴǧȅǭǦǸǫǱȂǷǸǨǦ (Ƿ ǹǰǦǭǦǳǮǫǲ ǪǦǸȁ ǶǴǬǪǫǳǮȅ ǳǴǨǦǼǮǴǳǳǴǩǴ 
ǵǶǫǪǱǴǬǫǳǮȅ Ǯ ǵǴǪǦǽǮ ǫǩǴ ǳǦ ǶǫǩǮǷǸǶǦǼǮȄ) Ǵ ǪǴǷǸǴǨǫǶǳǴǷǸǮ 
ǷǴǪǫǶǬǦǳǮȅ ǵǶǫǪǱǴǬǫǳǮȅ, Ǵǧ ǮǳǺǴǶǲǮǶǴǨǦǳǳǴǷǸǮ Ǵ ǰǴǳǰǹǶǮǶǹȄǿǮǻ 
ǳǴǨǦǼǮȅǻ, Ǵ ǵǶǮǭǳǦǳǮǮ ǴǸǨǫǸǷǸǨǫǳǳǴǷǸǮ ǭǦ ǵǶǫǪǷǸǦǨǱǫǳǮǫ 
ǳǫǪǴǷǸǴǨǫǶǳǴǯ ǮǳǺǴǶǲǦǼǮǮ, Ǵ ǪǴǱǫǨǴǲ ǷǴǩǱǦǷǴǨǦǳǳǴǲ 
ǶǦǷǵǶǫǪǫǱǫǳǮǮ ǵǶǦǨ. 

¾ ǳǦǲǫǶǫǳǮȅ ǦǨǸǴǶǴǨ ǵǴ ǵǶǴǪǨǮǬǫǳǮȄ ǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǫǪǱǴǬǫǳǮȅ, 

¾ ǷǴǵǶǴǨǴǪǮǸǫǱȂǳȁǫ ǲǦǸǫǶǮǦǱȁ (ǪǴǰǹǲǫǳǸȁ, ǷǵǶǦǨǰǮ, ǩǶǦǺǮǽǫǷǰǮǯ 
ǲǦǸǫǶǮǦǱ Ǯ ǪǶ.). 

 



¾ ǚǴǶǲǮǶǴǨǦǳǮǫ ȃǸǴǩǴ, ǳǦǮǧǴǱǫǫ ǴǸǨǫǸǷǸǨǫǳǳǴǩǴ, ǧǱǴǰǦ Ǩ 
ǵǴǪǷǮǷǸǫǲǫ ǳǫ ǵǶǫǪǷǸǦǨǱȅǫǸ ǴǷǴǧǴǯ ǷǱǴǬǳǴǷǸǮ, ǫǷǱǮ ǹǽǫǷǸȂ 
ǷǴǨǶǫǲǫǳǳǴǫ ǷǴǷǸǴȅǳǮǫ ǷǶǫǪǷǸǨ ǵǴǱǹǽǫǳǮȅ, ǴǧǶǦǧǴǸǰǮ Ǯ 
ǻǶǦǳǫǳǮȅ ǮǳǺǴǶǲǦǼǮǮ, Ǧ ǸǦǰǬǫ Ǯǻ ǵǶǴǩǶǦǲǲǳǴǩǴ ǴǧǫǷǵǫǽǫǳǮȅ. 
ǈ ǼǫǱǴǲ, ǧǱǴǰ ǪǴǱǬǫǳ ǧȁǸȂ ǪǴǷǸǦǸǴǽǳǴ ǦǨǸǴǲǦǸǮǭǮǶǴǨǦǳ Ǯ ǳǫ 
ǪǴǱǬǫǳ ǭǦǨǮǷǫǸȂ ǴǸ ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǺǦǰǸǴǶǦ. ǚǦǰǸǮǽǫǷǰǮ, ǶǫǽȂ 
ǮǪȆǸ Ǵǧ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǴǯ ǲǦǾǮǳǫ Ƿ ǴǵǶǫǪǫǱȆǳǳȁǲǮ 
ǺǹǳǰǼǮȅǲǮ. ǓǦ ȃǸǹ ǲǦǾǮǳǹ, Ǩ ǵǫǶǨǴǲ ǵǶǮǧǱǮǬǫǳǮǮ, 
ǨǴǭǱǦǩǦȄǸǷȅ ǷǱǫǪǹȄǿǮǫ ǺǹǳǰǼǮǮ: 

¾ ǨȁǪǦǽǦ ǵǴ ǭǦǵǶǴǷǹ ǦǨǸǴǶǦ ǧǱǦǳǰǴǨ ǦǳǰǫǸ, 

¾ ǵǴǱǹǽǫǳǮǫ ǭǦǵǴǱǳǫǳǳȁǻ ǦǳǰǫǸ Ǯ ǷǽǮǸȁǨǦǳǮǫ ǦǳǰǫǸǳǴǯ 
ǮǳǺǴǶǲǦǼǮǮ, 

¾ ǨȁǪǦǽǦ ǦǨǸǴǶǹ ǶǫǩǮǷǸǶǦǼǮǴǳǳȁǻ ǪǦǳǳȁǻ, 

¾ ǵǫǶǫǪǦǽǦ ǮǷǻǴǪǳǴǯ ǮǳǺǴǶǲǦǼǮǮ Ǩ ǧǦǳǰ ǦǨǸǴǶǴǨ Ǯ ǧǦǳǰ 
ǳǴǨǦǼǮǴǳǳȁǻ ǵǶǫǪǱǴǬǫǳǮǯ, 

¾ ǵǫǶǨǦȅ ǺǮǱȂǸǶǦǼǮȅ ǦǳǰǫǸ, ǷǴǪǫǶǬǦǿǮǻ ǳǫǰǴǶǶǫǰǸǳȁǫ, 
ǷǰǴǵǮǶǴǨǦǳǳȁǫ Ǯ ǳǫ ǴǺǴǶǲǱǫǳǳȁǫ ǵǴ ǺǴǶǲǫ ǵǶǫǪǱǴǬǫǳǮȅ, 

¾ ǨǸǴǶǦȅ ǺǮǱȂǸǶǦǼǮȅ ǳǦ ǳǦǱǮǽǮǫ ǵǶǮǭǳǦǰǴǨ ǳǴǨǮǭǳȁ, 

¾ ǨȁǪǦǽǦ ǪǴǰǹǲǫǳǸǦ Ǵ ǵǶǮǭǳǦǳǮǮ ǵǴǷǸǹǵǮǨǾǫǩǴ ǵǶǫǪǱǴǬǫǳǮȅ 
ǳǴǨǦǼǮǫǯ, ǵǫǶǫǪǦǽǦ ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǯ ǮǳǺǴǶǲǦǼǮǮ ǦǨǸǴǶǹ, Ǩ 
ǧǦǳǰ ǳǴǨǦǼǮǯ Ǯ Ǩ ǵǴǪǷǮǷǸǫǲǹ ǷǮǷǸǫǲǳǴǯ ǺǴǶǲǦǱǮǭǦǼǮǮ 
ǳǴǨǦǼǮǮ. 



¾ ǈ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǨǫǷȂǲǦ ǵǫǶǷǵǫǰǸǮǨǳȁǲ 
ǵǶǫǪǷǸǦǨǱȅǫǸǷȅ ǨǱǴǬǫǳǮǫ Ǫǫǳǫǩ ǳǫ ǸǴǱȂǰǴ Ǩ 
ǲǦǸǫǶǮǦǱȂǳȁǫ ǼǫǳǳǴǷǸǮ, ǳǴ Ǯ Ǩ ǵǶǴǪǹǰǸȁ 
ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǶǦǭǹǲǦ, 
ǸǴ ǫǷǸȂ, ǮǪǫǮ. ǊǴ Ƿǫǯ ǵǴǶȁ ǵǱǴǪȁ ǶǦǭǪǹǲǮǯ Ǯ 
ǶǦǭǲȁǾǱǫǳǮǯ ǲȁǷǱǮǸǫǱǫǯ Ǯ ǮǭǴǧǶǫǸǦǸǫǱǫǯ ǲǳǴǩǮǻ 
ǷǸǶǦǳ ǵǦǪǦȄǸ ǳǦ ǽȆǶǷǸǨǹȄ ǵǴǽǨǹ ǵǶǫǳǫǧǶǫǬǮǸǫǱȂǳǴǩǴ Ǯ 
ǳǫǨǫǬǫǷǸǨǫǳǳǴǩǴ ǴǸǳǴǾǫǳǮȅ ǰ ǸǶǹǪǹ ǹǲǷǸǨǫǳǳǴǲǹ, ǳǫ 
ǪǦǨǦȅ ǳǮǰǦǰǮǻ ǨǷǻǴǪǴǨ. ǎ ǲȁ ǳǫ ǵǴǬǮǳǦǫǲ ǹǶǴǬǦǯ ǳǦ 
ǳǮǨǫ ǪǫȅǸǫǱȂǳǴǷǸǮ ǳȁǳǫǾǳǮǻ ǕǱǦǸǴǳǴǨ Ǯ ǣǪǮǷǴǳǴǨ ǳǫ 
ǵǴǸǴǲǹ, ǽǸǴ ǸǶǹǪȁ Ǯǻ ǵǹǷǸǴǵǴǶǴǬǳǮ Ǯ ǧǫǷǷǲȁǷǱǫǳǳȁ, Ǧ 
ǵǴǸǴǲǹ, ǽǸǴ ǶȅǪǴǲ Ƿ ǳǮǲǮ ǳǫ ǴǰǦǭȁǨǦǫǸǷȅ ǹǲǳǴǩǴ Ǯ 
ǴǵȁǸǳǴǩǴ ǷǫǱǫǰǼǮǴǳǫǶǦ, ǷǵǴǷǴǧǳǴǩǴ ǹǨǮǪǫǸȂ Ǩ ǵǱǴǪǦǻ 
ǶǦǧǴǸȁ Ǯǻ ǲǴǭǩǦ ǶǦǼǮǴǳǦǱȂǳȁǫ ǭȆǶǳǦ Ǯ ǮǲǫȄǿǫǩǴ 
ǨǴǭǲǴǬǳǴǷǸȂ ǵǫǶǫǳǫǷǸǮ ǭȆǶǳǦ ȃǸǮ ǳǦ ǵǱǴǪǴǶǴǪǳǹȄ 
ǵǴǽǨǹ Ǯ ǨǭǶǦǷǸǮǸȂ Ǯǻ. ǘǦǰǮǲ ǷǫǱǫǰǼǮǴǳǫǶǴǲ ǲǴǩǱǦ ǧȁ 
ǷǸǦǸȂ ǷǮǷǸǫǲǦ ǵǶǮȆǲǦ Ǯ ǶǫǩǮǷǸǶǦǼǮǮ ǮǳǳǴǨǦǼǮǴǳǳȁǻ 
ǵǶǫǪǱǴǬǫǳǮǯ, ǩǪǫ ǧȁ ǷǴǧǮǶǦǱǮǷȂ, ǦǳǦǱǮǭǮǶǴǨǦǱǮǷȂ Ǯ 
ǪǴǶǦǧǦǸȁǨǦǱǮǷȂ ǮǪǫǮ, ǨȁǭǶǫǨǦȄǿǮǫ Ǩ ǹǲǦǻ ǳǫ ǸǴǱȂǰǴ 
ǨȁǷǴǰǴǱǴǧȁǻ ǹǽȆǳȁǻ ǲǹǬǫǯ, ǳǴ Ǯ Ȅǳȁǻ ǪǦǶǴǨǦǳǮǯ, 
ǲȁǷǱǮǸǫǱǫǯ-ǴǪǮǳǴǽǫǰ Ǯ ǮǭǴǧǶǫǸǦǸǫǱǫǯ-ǰǹǷǸǦǶǫǯ. 

 



¾ ǎǳǳǴǨǦǼǮǴǳǳȁǯ ǵǹǸȂ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ ǱȄǧǴǩǴ 
ǩǴǷǹǪǦǶǷǸǨǦ ǸǶǫǧǹǫǸ ǶǫǦǱǮǭǦǼǮǮ ǲǳǴǩǴǹǶǴǨǳǫǨǴǩǴ 
ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǴǼǫǷǷǦ. ǔǷǳǴǨǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ 
ǵǶǴǼǫǷǷǦ, ǫǩǴ ǧǦǭǮǷǴǲ, ȅǨǱȅǫǸǷȅ ǼǫǱǫǳǦǵǶǦǨǱǫǳǳǦȅ 
ǪǫȅǸǫǱȂǳǴǷǸȂ ǳǫǵǴǷǶǫǪǷǸǨǫǳǳȁǻ ǮǷǵǴǱǳǮǸǫǱǫǯ 
ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǶǦǭǶǦǧǴǸǴǰ. ǒǫǸǴǪǴǱǴǩǮǽǫǷǰǮ 
ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǮǷǵǴǱǳǮǸǫǱȂǷǰǦȅ ǪǫȅǸǫǱȂǳǴǷǸȂ 
ǵǶǴǮǭǨǴǪǮǸǷȅ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǵǴǶȅǪǰǴǲ, ǵǶǦǨǮǱǦǲǮ Ǯ 
ǶǫǰǴǲǫǳǪǦǼǮȅǲǮ, ǴǵǶǫǪǫǱȅǫǲȁǲǮ ǮǳǳǴǨǦǼǮǴǳǳȁǲ 
ǮǳǬǮǳǮǶǮǳǩǴǲ. ǈ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǺǹǳǰǼǮȅǲǮ, 
ǴǸǨǫǪȆǳǳȁǲǮ ǮǳǳǴǨǦǼǮǴǳǳȁǲ ǮǳǬǮǳǮǶǮǳǩǴǲ ǰǦǬǪǴǲǹ 
Ǯǭ ǮǷǵǴǱǳǮǸǫǱǫǯ ǵǶǮ ǷǴǭǪǦǳǮǮ ǳǴǨǴǨǨǫǪǫǳǮǯ, ǩǱǦǨǳȁǲ 
ǮǷǵǴǱǳǮǸǫǱǫǲ ȃǸǦǵǴǨ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǸǦǪǮǮ 
ǬǮǭǳǫǳǳǴǩǴ ǼǮǰǱǦ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǫǪǱǴǬǫǳǮȅ 
ȅǨǱȅǫǸǷȅ ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǮǳǬǫǳǫǶ. ǋǩǴ 
ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǦȅ ǪǫȅǸǫǱȂǳǴǷǸȂ ǨǰǱȄǽǦǫǸ, ǵǴǲǮǲǴ 
ǨȁǵǴǱǳǫǳǮȅ ǺǹǳǰǼǮǯ ǷǮǷǸǫǲǳǴǩǴ ǮǳǬǮǳǮǶǮǳǩǦ Ǯ 
ǶǫǾǫǳǮȅ ǮǭǴǧǶǫǸǦǸǫǱȂǷǰǮǻ ǭǦǪǦǽ, ǫǿȆ Ǯ ǹǽǦǷǸǮǫ Ǩ 
ǲǦǶǰǫǸǮǳǩǴǨȁǻ ǮǷǷǱǫǪǴǨǦǳǮȅǻ, ǸǫǻǳǮǰǴ-ȃǰǴǳǴǲǮǽǫǷǰǮǻ 
ǴǧǴǷǳǴǨǦǳǮȅǻ ǵǶǴǫǰǸǴǨ, ǵǦǸǫǳǸǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮȅǻ, Ǩ 
ǶǦǭǶǦǧǴǸǰǦǻ ǵǶǴǸǴǸǮǵǴǨ Ǯ ǸǫǻǳǮǽǫǷǰǮǻ ǭǦǪǦǳǮǯ ǳǦ 
ǰǴǳǷǸǶǹǰǸǴǶǷǰǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǫ ǵǶǴǫǰǸǮǶǴǨǦǳǮǫ. 

 



ǓǫǵǴǷǶǫǪǷǸǨǫǳǳǴǫ ǶǦǷǷǲǴǸǶǫǳǮǫ 

ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ ǷǸǶǦǳ, ǪǴǷǸǮǩǾǮǻ 

ǭǳǦǽǮǸǫǱȂǳȁǻ ǹǷǵǫǻǴǨ Ǩ ǪǫǱǫ 

ǵǶǫǨǶǦǿǫǳǮȅ ǳǴǨǦǼǮǯ Ǩ ǮǳǳǴǨǦǼǮǮ, 

ǳǦǽǮǳǦǸȂ ǷǱǫǪǹǫǸ, ǰǴǳǫǽǳǴ, Ƿ 

ǳǦǼǮǴǳǦǱȂǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ 

ǗǞǆ. ǈǴ-ǵǫǶǨȁǻ, ǧǴǱǫǫ ǵǴǱǴǨǮǳȁ 

ǪǴǻǴǪǴǨ ǴǸ ǲǮǶǴǨǴǯ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǴǯ 

ǷǴǧǷǸǨǫǳǳǴǷǸǮ ǵǶǮǻǴǪǮǸǷȅ ǳǦ ǗǞǆ. ǈǴ-

ǨǸǴǶȁǻ, ǵǴǴǿǶǫǳǮǫ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǩǴ 

ǵǶǴǩǶǫǷǷǦ ȅǨǱȅǫǸǷȅ ǴǪǳǮǲ Ǯǭ ǩǱǦǨǳȁǻ 

ǵǶǮǴǶǮǸǫǸǴǨ ǵǴǱǮǸǮǰǮ ǗǞǆ, Ǧ 

ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǫ ǪǴǷǸǮǬǫǳǮȅ Ǩ ǴǧǱǦǷǸǮ 

ǭǳǦǳǮǯ ǴǺǮǼǮǦǱȂǳǴ ǵǶǮǭǳǦǳȁ Ǩ ǰǦǽǫǷǸǨǫ 

ǴǷǳǴǨȁ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǴǷǸǦ. ǈ-ǸǶǫǸȂǮǻ, 

ǷǫǯǽǦǷ Ǩ ǗǞǆ, ǩǪǫ ǭǦ ǽǫǸǨǫǶǸȂ ǨǫǰǦ ǧȁǱ 

ǷǴǧǶǦǳ ǲǴǿǳȁǯ ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǰǹǱǦǰ Ǯǭ 

ǵȅǸǮ Ƿ ǱǮǾǳǮǲ ǲǮǱǱǮǴǳǴǨ 

ǮǳǸǫǱǱǫǰǸǹǦǱǴǨ ǷǴ ǨǷǫǩǴ ǲǮǶǦ, ǶǦǨǳǴǩǴ 

ǰǴǸǴǶǴǲǹ ǳǫ ǧȁǱǴ ǨǴ ǨǷǫǯ ǮǷǸǴǶǮǮ 

ǽǫǱǴǨǫǽǫǷǸǨǦ, ǩǴǸǴǨǮǸǷȅ ǩǶǦǳǪǮǴǭǳȁǯ 

ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǯ ǵǶǴǶȁǨ, ǰǴǸǴǶȁǯ 

ǴǵǶǫǪǫǱǮǸ ǧǹǪǹǿǫǫ ǽǫǱǴǨǫǽǫǷǸǨǦ Ǯ 

ǭǦǪǦǷǸ ǳǴǨȁǫ ǷǸǦǳǪǦǶǸȁ ǬǮǭǳǮ ǪǱȅ ǨǷǫǯ 

ǽǫǱǴǨǫǽǫǷǰǴǯ ǼǮǨǮǱǮǭǦǼǮǮ.  



¾ ǈ ǷǴǷǸǦǨǫ ǵǶǦǨǮǸǫǱȂǷǸǨǦ ǗǞǆ ǷǮǷǸǫǲǦ ǹǵǶǦǨǱǫǳǮȅ ǳǦǹǽǳǴ-
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǺǫǶǴǯ ǵǶǫǪǷǸǦǨǱǫǳǦ ǙǵǶǦǨǱǫǳǮǫǲ ǵǴ ǳǦǹǰǫ Ǯ 
ǸǫǻǳǮǽǫǷǰǴǯ ǵǴǱǮǸǮǰǫ ǵǶǮ ǵǶǫǭǮǪǫǳǸǫ. ǈ ǭǦǪǦǽǮ ǙǵǶǦǨǱǫǳǮȅ 
ǨǻǴǪȅǸ: 

¾ ǷǮǷǸǫǲǦǸǮǽǫǷǰǮǯ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǮǯ ǦǳǦǱǮǭ Ǯ ǨȁǶǦǧǴǸǰǦ 
ǶǫǾǫǳǮǯ ǪǱȅ ǵǶǫǭǮǪǫǳǸǦ ǗǞǆ; 

¾ ǰǴǳǷǹǱȂǸǮǶǴǨǦǳǮǫ ǵǶǫǭǮǪǫǳǸǦ Ǯ ǪǶǹǩǮǻ ǵǴǪǶǦǭǪǫǱǫǳǮǯ 
ǰǦǳǼǫǱȅǶǮǮ ǵǶǫǭǮǪǫǳǸǦ Ǵ ǨǱǮȅǳǮǮ ǳǦǹǰǮ Ǯ ǸǫǻǳǮǰǮ ǳǦ 
ǨǳǹǸǶǫǳǳǮǫ Ǯ ǲǫǬǪǹǳǦǶǴǪǳȁǫ ǪǫǱǦ;  

¾ ǴǷǹǿǫǷǸǨǱǫǳǮǫ ǲǫǬǴǸǶǦǷǱǫǨǴǩǴ ǨǭǦǮǲǴǪǫǯǷǸǨǮǫ ǪǱȅ 
ǶǦǭǶǦǧǴǸǰǮ Ǯ ǨǳǫǪǶǫǳǮȅ ȃǺǺǫǰǸǮǨǳǴǯ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǯ 
ǵǴǱǮǸǮǰǮ Ǯ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǳǦǹǰǮ;  

¾ ǶǦǧǴǸǦ Ƿ ǽǦǷǸǳȁǲ ǷǫǰǸǴǶǴǲ ǪǱȅ ǴǧǫǷǵǫǽǫǳǮȅ ǺǫǪǫǶǦǱȂǳȁǻ 
ǮǳǨǫǷǸǮǼǮǯ Ǩ ǳǦǹǰǹ Ǯ ǸǫǻǳǴǱǴǩǮǮ, ǨǰǱǦǪǦ Ǩ ȃǰǴǳǴǲǮǽǫǷǰǴǫ 
ǵǶǴǼǨǫǸǦǳǮǫ, ǰǦǽǫǷǸǨǴ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪȁ Ǯ ǳǦǼǮǴǳǦǱȂǳǹȄ 
ǧǫǭǴǵǦǷǳǴǷǸȂ;  

¾ ǳǦǱǦǬǮǨǦǳǮǫ ǵǦǶǸǳȆǶǷǰǮǻ ǴǸǳǴǾǫǳǮǯ ǲǫǬǪǹ ǺǫǪǫǶǦǱȂǳȁǲǮ, 
ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǲǮ Ǯ ǲǫǷǸǳȁǲǮ ǴǶǩǦǳǦǲǮ ǨǱǦǷǸǮ, ǪǶǹǩǮǲǮ 
ǷǸǶǦǳǦǲǮ Ǯ ǳǦǹǽǳȁǲ ǷǴǴǧǿǫǷǸǨǴǲ;  

¾ ǴǼǫǳǰǦ ǲǦǷǾǸǦǧǴǨ, ǰǦǽǫǷǸǨǦ Ǯ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǹǷǮǱǮǯ 
ǺǫǪǫǶǦǱȂǳȁǻ ǷǸǶǹǰǸǹǶ Ǩ ǴǧǱǦǷǸǮ ǳǦǹǰǮ Ǯ ǸǫǻǳǮǰǮ.  

 



¾ ǈǦǬǳȁǲ ǳǦǵǶǦǨǱǫǳǮǫǲ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǵǴǪǪǫǶǬǰǮ ǳǦ ǨǷǫǻ ǹǶǴǨǳȅǻ 
ȅǨǱȅǫǸǷȅ ǷǴǪǫǯǷǸǨǮǫ ǶǦǭǨǮǸǮȄ ǨǫǳǽǹǶǳǴǩǴ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǸǨǦ. 
ǣǺǺǫǰǸǮǨǳǴǷǸȂ ǨǫǳǽǹǶǳǴǩǴ ǧǮǭǳǫǷǦ Ǩ ǗǞǆ ǵǴǪǸǨǫǶǬǪǦǫǸǷȅ 
ǵǶǮǲǫǶǦǲǮ ǹǷǵǫǾǳǴǩǴ ǶǦǭǨǮǸǮȅ ǵǶǫǪǵǶǮȅǸǮǯ ǨǫǪǹǿǮǻ ǵǶǴǲȁǾǱǫǳǳȁǻ 
ǴǸǶǦǷǱǫǯ. ǘǦǰ, ǧǴǱȂǾǮǳǷǸǨǴ ǰǴǲǵǦǳǮǯ Ǩ ǴǧǱǦǷǸǮ ǰǴǲǵȂȄǸǫǶǳǴǯ 
ǸǫǻǳǮǰǮ Ǯ ǸǫǻǳǴǱǴǩǮǯ, ǹǬǫ ȅǨǱȅȄǿǮǻǷȅ ǨǫǪǹǿǮǲǮ Ǩ ȃǸǴǯ ǴǧǱǦǷǸǮ, 
ǸǦǰǮǫ, ǳǦǵǶǮǲǫǶ, ǰǦǰ Hewlett  Packard, ǧȁǱǮ ǵǶǴǺǮǳǦǳǷǮǶǴǨǦǳȁ Ǩ ǷǨǴȆ 
ǨǶǫǲȅ ǨǫǳǽǹǶǳȁǲǮ ǺǴǳǪǦǲǮ. ǈ ǗǞǆ ǴǧǴǶǴǸȁ ǵǶǫǪǵǶǮȅǸǮǯ, 
ǵǴǱȂǭǹȄǿǮǻǷȅ ǵǴǪǪǫǶǬǰǴǯ ǨǫǳǽǹǶǳǴǩǴ ǰǦǵǮǸǦǱǦ, ǶǦǷǸǹǸ ǧȁǷǸǶǫǫ, ǽǫǲ 
ǹ 500 ǰǶǹǵǳǫǯǾǮǻ ǦǲǫǶǮǰǦǳǷǰǮǻ ǵǶǴǲȁǾǱǫǳǳȁǻ ǰǴǲǵǦǳǮǯ. ǙǷǵǫǻ ȃǸǮǻ 
ǺǮǶǲ ǴǧǹǷǱǴǨǱǫǳ Ǹǫǲ, ǽǸǴ ǴǳǮ ǴǷǹǿǫǷǸǨǱȅȄǸ ǧǴǱǫǫ ǨȁǷǴǰǮǫ ǶǦǷǻǴǪȁ 
ǳǦ Ǔǎǔǐǖ Ǩ ǶǦǷǽȆǸǫ ǳǦ ǴǪǳǴǩǴ ǶǦǧǴǸǦȄǿǫǩǴ. 

¾ ǓǦǮǧǴǱǫǫ ǦǰǸǮǨǳȁǲǮ ǹǽǦǷǸǳǮǰǦǲǮ ǨǫǳǽǹǶǳǴǩǴ ǧǮǭǳǫǷǦ ȅǨǱȅȄǸǷȅ 
ǽǦǷǸǳȁǫ ǮǳǨǫǷǸǴǶȁ Ǯ ǰǶǹǵǳȁǫ ǺǮǳǦǳǷǴǨȁǫ ǴǶǩǦǳǮǭǦǼǮǮ, ǴǧǶǦǭǹȄǿǮǫ 
ǨǫǳǽǹǶǳȁǫ ǺǴǳǪȁ Ǯ ǳǦǳǮǲǦȄǿǮǫ ǹǵǶǦǨǱȅȄǿǹȄ ǰǴǲǵǦǳǮȄ, ǰǴǸǴǶǦȅ ǴǸ 
ǮǲǫǳǮ ǮǳǨǫǷǸǴǶǴǨ, ǴǷǹǿǫǷǸǨǱȅǫǸ ǮǳǨǫǷǸǮǼǮǮ, ǰǦǰ ǵǶǦǨǮǱǴ, ǨǴ ǨǳǴǨȂ 
ǷǴǭǪǦǳǳȁǫ ǲǦǱȁǫ Ǯ ǷǶǫǪǳǮǫ ǵǶǫǪǵǶǮȅǸǮȅ, ǴǶǮǫǳǸǮǶǴǨǦǳǳȁǫ ǳǦ 
ǴǷǨǴǫǳǮǫ ǳǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ. 

¾ ǈ ǷǱǹǽǦǫ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǷǸǶǦǸǫǩǮǽǫǷǰǮ ǨǦǬǳȁǻ 
ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǻ Ǯ ǳǦǹǰǴȆǲǰǮǻ ǵǶǴǫǰǸǴǨ Ǩ Ǘǟǆ ǮǷǵǴǱȂǭǹȄǸǷȅ 
Ƿǻǫǲȁ ǵǦǶǸǳȆǶǷǰǴǩǴ ǹǽǦǷǸǮȅ ǩǴǷǹǪǦǶǷǸǨǦ Ǯ ǽǦǷǸǳȁǻ ǮǳǨǫǷǸǴǶǴǨ, 
ǶǫǦǱǮǭǹǫǲȁǫ, Ǩ ǽǦǷǸǳǴǷǸǮ, ǵǴǷǶǫǪǷǸǨǴǲ ǷǴǭǪǦǳǮȅ ǷǵǫǼǮǦǱȂǳȁǻ 
ǨǫǳǽǹǶǳȁǻ ǺǴǳǪǴǨ. ǣǸǮ ǺǴǳǪȁ ǴǧǶǦǭǹȄǸǷȅ ǳǦ ǵǦǶǮǸǫǸǳȁǻ ǳǦǽǦǱǦǻ, Ƿ 
ǴǪǳǴǯ ǷǸǴǶǴǳȁ, ǭǦ ǷǽȆǸ ǶǦǨǳȁǻ ǵǴ Ƿǹǲǲǫ ǷǶǫǪǷǸǨ, ǧȄǪǬǫǸǳȁǻ, Ǧ Ƿ 
ǪǶǹǩǴǯ ð ǧǦǳǰǴǨ, ǷǸǶǦǻǴǨȁǻ ǰǴǲǵǦǳǮǯ, ǵǫǳǷǮǴǳǳȁǻ ǺǴǳǪǴǨ Ǯ ǪǶǹǩǮǻ 
ǺǮǳǦǳǷǴǨȁǻ ǮǳǷǸǮǸǹǸǴǨ. 

 



¾ ǔǷǳǴǨǳǹȄ ǶǴǱȂ Ǩ ǵǶǴǼǫǷǷǫ ǺǴǶǲǮǶǴǨǦǳǮȅ 
ǳǦǼǮǴǳǦǱȂǳǴǩǴ ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǰǦǵǮǸǦǱǦ, ǧǫǭ ǰǴǸǴǶǴǩǴ 
ǷǰǴǱȂǰǴ Ǩ ǮǳǳǴǨǦǼǮǴǳǳǹȄ ǷǮǷǸǫǲǹ ǳǮ ǨǰǱǦǪȁǨǦǯ ð ǨǷǫ 
ǧǹǪǫǸ çǪǫǳȂǩǮ ǳǦ ǨǫǸǫǶè ð Ǩ ǗǞǆ ǮǩǶǦȄǸ ǹǳǮǨǫǶǷǮǸǫǸȁ. 
ǔǳǮ ǵǶǫǨǶǦǿǫǳȁ Ǩ ǵǫǶǫǪǴǨȁǫ ǳǦǼǮǴǳǦǱȂǳȁǫ ǼǫǳǸǶȁ Ǩ 
ǷǵǫǼǮǦǱǮǭǮǶǴǨǦǳǳȁǻ ǴǧǱǦǷǸȅǻ ǳǦǹǰǮ, ǰǶǮǸǮǽǳȁǻ ǪǱȅ 
ȃǰǴǳǴǲǮǰǮ ǷǸǶǦǳȁ. ǕǶǮ ȃǸǴǲ ǹǳǮǨǫǶǷǮǸǫǸȁ 
ǶǦǭǶǦǧǦǸȁǨǦȄǸ ǷǨǴȄ ǷǴǧǷǸǨǫǳǳǹȄ ǵǴǱǮǸǮǰǹ Ǩ ǴǸǳǴǾǫǳǮǮ 
ǷǴǭǪǦǳǮȅ ǳǦǹǽǳǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǵǦǶǸǳȆǶǷǸǨ Ƿ 
ǵǶǴǲȁǾǱǫǳǳǴǷǸȂȄ, ǵǴǷǰǴǱȂǰǹ ǴǷǳǴǨǳǴǫ ǴǸǱǮǽǮǫ 
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ ǗǞǆ ǴǸ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ 
ǧǴǱȂǾǮǳǷǸǨǦ ǷǸǶǦǳ Ǩ ǸǴǲ, ǽǸǴ Ǩ ǗǞǆ ǳǫǸ, ǰǦǰ ǸǦǰǴǨǴǯ, 
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǩǴǷǵǶǴǩǶǦǲǲȁ, ǩǪǫ ǧȁǱǦ ǧȁ ǪǴǷǰǴǳǦǱȂǳǴ 
ǵǶǴǵǮǷǦǳǦ ǶǴǱȂ ǰǦǬǪǴǩǴ ǹǽǦǷǸǳǮǰǦ Ǩ ǵǶǴǼǫǷǷǫ ǮǩǶȁ ǳǦ 
ǪǫǳȂǩǮ Ǩ ǷǺǫǶǫ ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮǯ ǭǦ ǷǽȆǸ 
ǩǴǷǧȄǪǬǫǸǦ. ǋǷǸȂ ǱǮǾȂ ǴǸǪǫǱȂǳȁǫ ǫȆ ȃǱǫǲǫǳǸȁ, ǰǦǰ 
ǳǦǵǶǮǲǫǶ, ǓǦǼǮǴǳǦǱȂǳǦȅ ǳǦǳǴǸǫǻǳǴǱǴǩǮǽǫǷǰǦȅ 
ǮǳǮǼǮǦǸǮǨǦ ð ǵǶǴǩǶǦǲǲǦ, ǵǶǮǳȅǸǦȅ Ǩ 2000 ǩǴǪǹ ǵǶǮ 
ǵǶǫǭǮǪǫǳǸǫ ǐǱǮǳǸǴǳǫ. ǣǸǴ ǵǶǮǳǼǮǵǮǦǱȂǳǦȅ ǵǴǭǮǼǮȅ 
ǵǴǱǮǸǮǰǮ ǦǲǫǶǮǰǦǳǷǰǴǩǴ ǵǶǦǨǮǸǫǱȂǷǸǨǦ ð ǮǳǳǴǨǦǼǮǮ 
ǷǱǫǪǹǫǸ ǴǷǸǦǨǮǸȂ ǳǦ ǨǴǱȄ ǶȁǳǰǦ, ǶǴǱȂ ǩǴǷǹǪǦǶǷǸǨǦ Ǩ 
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲǫ ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǵǴǪǪǫǶǬǰǫ 
ǷǹǧȀǫǰǸǴǨ ǵǶǴǼǫǷǷǦ, Ǧ ǳǫ Ǩ ǶǹǱǫǳǮǮ ǨǷǫǲ Ǯ ǨǷȅ. 

 



¾ ǋǷǱǮ ǳǫǷǰǴǱȂǰǴ ǩǱǹǧǬǫ ǰǴǵǳǹǸȂ Ǩ ǵǶǮǽǮǳǹ ǦǲǫǶǮǰǦǳǷǰǮǻ ǹǷǵǫǻǴǨ Ǩ 
ǴǧǱǦǷǸǮ ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮǯ, ǸǴ ǳǫǱȂǭȅ ǵǶǴǯǸǮ ǲǮǲǴ ǴǪǳǴǩǴ Ǯǭ ǳȁǳǫǾǳǮǻ 
ǴǷǳǴǨǴǵǴǱǦǩǦȄǿǮǻ ǷǸǶǹǰǸǹǶǳȁǻ ȃǱǫǲǫǳǸǴǨ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ ǗǞǆ ð 
ǆǩǫǳǸǷǸǨǦ ǵǫǶǫǪǴǨȁǻ ǴǧǴǶǴǳǳȁǻ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǵǶǴǫǰǸǴǨ (DARPA). 
DARPA ð ȃǸǴ ǴǶǩǦǳǮǭǦǼǮǴǳǳǴǫ ǨǴǵǱǴǿǫǳǮǫ Ǯ ȃǺǺǫǰǸǮǨǳȁǯ ǮǳǷǸǶǹǲǫǳǸ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǯ ǵǴǱǮǸǮǰǮ, ȃǸǴ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳȁǯ 
ǼǫǳǸǶ ǵǴǷǸǶǴǫǳǮȅ ǷǸǶǦǸǫǩǮǮ ǧǹǪǹǿǫǩǴ, ǸǴǽǰǦ ǰǴǳǼǫǳǸǶǦǼǮǮ ǶǫǷǹǶǷǴǨ ǪǱȅ 
ǶǮǷǰǴǨǦǳǳȁǻ ǳǦǹǽǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǶǦǭǶǦǧǴǸǴǰ.  

¾ ǑȄǪǮ, ǭǦǳǮǲǦȄǿǮǫǷȅ ǨǴǵǶǴǷǦǲǮ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ, 
ǴǸǽȆǸǱǮǨǴ ǵǴǳǮǲǦȄǸ, ǽǸǴ, ǫǷǱǮ ǵǶǮǯǸǮ ǰ ǺǮǳǦǳǷǴǨȁǲ ǨǴǶǴǸǮǱǦǲ Ǯ ǳǦǽǦǸȂ 
ǶǦǷǷǰǦǭȁǨǦǸȂ Ǯǲ Ǵ ǵǫǶǷǵǫǰǸǮǨǦǻ ǰǦǰǮǻ-ǸǴ ǳǦǹǽǳȁǻ ǶǦǭǶǦǧǴǸǴǰ, ǮǳǳǴǨǦǼǮǯ, 
ǸǴ Ǯǻ, ǲȅǩǰǴ ǩǴǨǴǶȅ, ǳǫ ǵǴǯǲǹǸ. ǐǴǩǪǦ ǺǮǳǦǳǷǴǨȁǯ ǰǦǵǮǸǦǱ ǶǦǨǳǴǪǹǾǫǳ ǰ 
ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǲǹ ǶǦǭǨǮǸǮȄ, ǵǴǱǹǽǮǸȂ ǵǴǪǪǫǶǬǰǹ ǲǴǬǳǴ ǸǴǱȂǰǴ ǹ 
ǴǸǨǫǸǷǸǨǫǳǳȁǻ ǵǴǱǮǸǮǰǴǨ Ƿ ǪǶǹǩǴǯ ǳǦǵǶǦǨǱǫǳǳǴǷǸȂȄ Ǯ ǩǴǶǮǭǴǳǸǴǲ 
ǲȁǾǱǫǳǮȅ. ǆ ǷǺǫǶǦ ǴǧǴǶǴǳȁ Ǯ ǧǫǭǴǵǦǷǳǴǷǸǮ, ǰǦǰ ǮǭǨǫǷǸǳǴ, ǪǱȅ ǳǦǼǮǮ Ǯ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǶǹǰǴǨǴǪǮǸǫǱǫǯ ð ǪǫǱǴ ǷǨȅǸǴǫ. ǕǴȃǸǴǲǹ ǲǳǴǩǮǫ ǼǫǱǮ 
ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǯ ǷǺǫǶȁ ǴǧǴǷǳǴǨȁǨǦȄǸǷȅ ǮǲǫǳǳǴ 
ȃǸǮǲǮ ǷǴǴǧǶǦǬǫǳǮȅǲǮ.  

¾ ǕǶǮǳǼǮǵ DARPA ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǸǴǲ, ǽǸǴ ǷǶǫǪǷǸǨǦ, ǰǦǰ ǵǶǦǨǮǱǴ, ǨȁǪǫǱȅȄǸǷȅ 
ǳǫ ǳǦ ǵǶǴǩǶǦǲǲȁ ǶǦǧǴǸ ǪǫǯǷǸǨǹȄǿǮǻ ǷǸǶǹǰǸǹǶ, Ǧ ǳǦ ǶǫǦǱǮǭǦǼǮȄ 
ǴǶǮǩǮǳǦǱȂǳǴǯ ǮǪǫǮ, ǦǨǸǴǶ ǰǴǸǴǶǴǯ ǵǴǪǪǫǶǬǮǨǦǫǸǷȅ ǴǶǩǦǳǮǭǦǼǮǴǳǳǴ Ǯ 
ǺǮǳǦǳǷǴǨǴ. ǕǴǪ ǵǶǴǫǰǸ ǷǴǭǪǦȄǸǷȅ ǨǶǫǲǫǳǳȁǫ ǵǶǴǫǰǸǳȁǫ ǷǸǶǹǰǸǹǶȁ 
(ǷǴǴǧǿǫǷǸǨǦ) ǨȁǪǦȄǿǮǻǷȅ ǷǨǴǧǴǪǳȁǻ ǹǽȆǳȁǻ-ȃǳǸǹǭǮǦǷǸǴǨ, ǴǧǱǦǪǦȄǿǮǻ 
ǪǦǶǴǲ ǵǶǫǪǨǮǪǫǳǮȅ Ǯ ǳǫ ǴǵǦǷǦȄǿǮǻǷȅ ǾǴǰǮǶǹȄǿǮǻ ǳǦǹǽǳȁǻ, ǸǫǻǳǮǰǴ-
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǵǫǶǫǻǴǪǴǨ. ǓǫǴǧǻǴǪǮǲȁǯ ǴǧǷǱǹǬǮǨǦȄǿǮǯ ǵǫǶǷǴǳǦǱ 
(ǸǫǻǳǮǽǫǷǰǮǯ, ǳǦȆǲǳȁǯ, ǦǪǲǮǳǮǷǸǶǦǸǮǨǳȁǯ) ǳǦǳǮǲǦǫǸǷȅ ǳǦ ǨǶǫǲǫǳǳǴǯ 
ǴǷǳǴǨǫ ǵǴǪ ǰǴǳǰǶǫǸǳȁǫ ǵǶǴǫǰǸȁ. 

 



¾ ǈ Ǵǧǿǫǲ ǵǱǦǳǫ Ǩ ǗǞǆ ǪǫǯǷǸǨǹǫǸ ǮǳǳǴǨǦǼǮǴǳǳǦȅ 
ǷǮǷǸǫǲǦ, Ǩ ǶǦǲǰǦǻ ǰǴǸǴǶǴǯ ǩǴǷǹǪǦǶǷǸǨǴ ǨȁǷǸǹǵǦǫǸ 
ǮǷǷǱǫǪǴǨǦǸǫǱǫǲ ǧǹǪǹǿǫǩǴ, ǭǦǰǦǭǽǮǰǴǲ ǵǫǶǷǵǫǰǸǮǨǳȁǻ 
ǶǦǭǶǦǧǴǸǴǰ Ǯ ǮǳǰǹǧǦǸǴǶǴǲ ǪǱȅ Ǯǻ ǪǴǨǫǪǫǳǮȅ ǪǴ 
ǵǶǫǨǶǦǿǫǳǮȅ Ǩ ǵǶǴǲȁǾǱǫǳǳȁǯ ǴǧǶǦǭǫǼ. ǕǴǷǱǫ ȃǸǴǩǴ Ǩ 
ǪǫǱǴ ǨǷǸǹǵǦǫǸ ǧǮǭǳǫǷ, ǰǴǸǴǶȁǯ ǵǶǫǨǶǦǿǦǫǸ ǮǳǳǴǨǦǼǮǮ Ǩ 
ǲǦǷǷǴǨǹȄ ǵǶǴǪǹǰǼǮȄ Ǯ ǴǶǩǦǳǮǭǹǫǸ ǫȆ ǰǴǲǲǫǶǽǫǷǰǹȄ 
ǶǫǦǱǮǭǦǼǮȄ. ǔǷǳǴǨǳǦȅ ǮǪǫȅ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ ǨǱǮȅǳǮȅ 
ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǴǧǫǷǵǫǽǫǳǮǮ ǳǴǨǦǸǴǶǷǰǴǩǴ ǮǲǵǫǶǦǸǮǨǦ 
ǦǩǫǳǸǷǸǨǦ, ǭǦǿǮǸǫ ǫǩǴ ǪǫȅǸǫǱȂǳǴǷǸǮ ǴǸ ǵǶǴǸǫǰǼǮǴǳǮǭǲǦ 
Ǯ ǭǦǮǳǸǫǶǫǷǴǨǦǳǳǴǷǸǮ ǨǫǪǴǲǷǸǨ. ǓǹǬǳǴ ǳǫ ǬǪǦǸȂ 
ǨǷǵǱǫǷǰǦ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǦǰǸǮǨǳǴǷǸǮ ǴǸ ǹǸǶǦǸǮǨǾǮǻ ǷǨǴǯ 
ǵǴǸǫǳǼǮǦǱ ǹǽǶǫǬǪǫǳǮǯ, Ǧ ǷǴǭǪǦǨǦǸȂ ǳǴǨȁǫ ǷǸǶǹǰǸǹǶȁ 
ǵǴǪ ǸǨǴǶǽǫǷǰǮǻ ǱȄǪǫǯ Ƿ ǵǫǶǷǵǫǰǸǮǨǳȁǲǮ ǮǪǫȅǲǮ. 
ǗǴǧǷǸǨǫǳǳǴ, ǸǦǰ ǨǫǪȂ Ǯ ǨǴǭǳǮǰǦǱǮ Ǩ ǷǨǴȆ ǨǶǫǲȅ ǳǦǹǽǳȁǫ 
ǼǫǳǸǶȁ, ǳǴǷȅǿǮǫ ǮǲǫǳǦ Ǯǻ ǷǴǭǪǦǸǫǱǫǯ. ǎǳǳǴǨǦǼǮǴǳǳǹȄ 
ǷǸǶǹǰǸǹǶǹ ǳǦǪǴ ǷǴǭǪǦǨǦǸȂ ǵǴǪ ǽǫǱǴǨǫǰǦ Ƿ ǮǪǫǫǯ, Ǧ ǳǫ 
ǳǦǴǧǴǶǴǸ. ǣǸǴ ǵǶǮǳǼǮǵǮǦǱȂǳȁǯ ǲǴǲǫǳǸ. ǕǴǵȁǸǰǦ 
çǵǶǮǵǮǷǦǸȂè ǦǨǸǴǶǦ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǮǪǫǮ ǰ ǷǱǴǬǮǨǾǫǯǷȅ 
ǷǸǶǹǰǸǹǶǫ Ǯ ǵǴǩǶǹǭǮǸȂ ǫǩǴ Ǩ ǹǷǸǴȅǨǾǮǯǷȅ ǳǦǹǽǳȁǯ 
ǷǹǧǷǸǶǦǸ ǲǴǬǫǸ ǭǦǩǹǧǮǸȂ ǨǷǫ ǪǫǱǴ.  

 



¾ ǖǫǭȄǲǮǶǹȅ ǨǷǫ ǨȁǾǫǷǰǦǭǦǳǳǴǫ ǵǶǴ ǦǲǫǶǮǰǦǳǷǰǹȄ 

ǮǳǳǴǨǦǼǮǴǳǳǹȄ ǷǮǷǸǫǲǹ, ǳǫǴǧǻǴǪǮǲǴ ǵǴǪǽǫǶǰǳǹǸȂ, ǽǸǴ ǪǱȅ 

ǹǷǵǫǾǳǴǯ ǶǦǧǴǸȁ ǳǦ Ƕȁǳǰǫ ǮǳǳǴǨǦǼǮǯ Ǩ ǗǞǆ ǳǦǪǴ ǮǭǴǧǶǫǸǦǸȂ 

ǸǴ, ǽǸǴ ǳǹǬǳǴ ǪǶǹǩǮǲ, Ǧ ǳǫ ǵǶǴǷǸǴ ǮǳǸǫǶǫǷǳǴ ǷǦǲǴǲǹ 

ǮǭǴǧǶǫǸǦǸǫǱȄ. ǔǳǴ, ǰǴǳǫǽǳǴ, ǸǦǲ ǫǷǸȂ DARPA, ǰǴǸǴǶǦȅ, ǰǦǰ 

ǩǹǧǰǦ, ǨǵǮǸȁǨǦǫǸ Ǩ Ƿǫǧȅ ǨǷǫ ǸǫǻǳǮǽǫǷǰǮǫ ǳǴǨǮǳǰǮ ǪǦǬǫ ǳǦ 

ǷǸǦǪǮǮ ǮǪǫǯ, ǳǴ ǴǸǪǦǽǦ Ƿ ǸǴǩǴ ǦǨǸǴǶǦǲ ǨǶȅǪ ǱǮ ǷǨǫǸǮǸ Ǩ 

ǴǧǴǭǶǮǲǴǲ ǧǹǪǹǿǫǲ. ǊǶǹǩǴǫ ǪǫǱǴ ð ǰǴǶǵǴǶǦǼǮǮ, ǰǴǸǴǶȁǲ 

ǮǳǸǫǶǫǷǳǴ ǳǫ Ǧǧȁ ǽǸǴ, ǱȄǧǦȅ ǳǴǨǦǼǮȅ, Ǧ ǱǮǾȂ ǸǴ, ǽǸǴ ǪǦǷǸ Ǯǲ 

ǰǴǳǰǹǶǫǳǸǳȁǫ ǵǶǫǮǲǹǿǫǷǸǨǦ Ǩ ǧǮǸǨǫ ǭǦ ǪǫǳȂǩǮ ǵǴǸǶǫǧǮǸǫǱǫǯ. 

ǘǴǱȂǰǴ ǵǶǮ ǨǭǦǮǲǴǪǫǯǷǸǨǮǮ Ƿ ǰǴǶǵǴǶǦǼǮȅǲǮ ǳǫ ǷǱǫǪ ǭǦǧȁǨǦǸȂ 

ǵǶǴ ǵǦǸǫǳǸǴǨǦǳǮǫ. ǉǴǱǦȅ ǮǪǫȅ ǷǦǲǦ ǵǴ Ƿǫǧǫ ǲǦǱǴ ǽǫǩǴ ǷǸǴǮǸ, 

ǪǦǬǫ ǫǷǱǮ ǴǳǦ Ǯ ǮǭǹǲǮǸǫǱȂǳǴ ǰǶǦǷǮǨǦ, ǵǴǸǴǲǹ ǰǦǰ 

ǱǫǩǰǴǪǴǷǸǹǵǳǦ ǵǫǶǨǴǲǹ ǨǷǸǶǫǽǳǴǲǹ, ǳǴ ǫǷǱǮ ǴǳǦ ǬǮǨȆǸ ǵǴǪ 

ǴǻǶǦǳǴǯ ǭǦǰǴǳǦ, ǸǴ ǧǮǾȂ ǭǦǵǦǸǫǳǸǴǨǦǳǦ, ǸǴ ǪǦǬǫ ǫǷǱǮ ǹ ǨǦǷ, 

ǳǫ ǪǦǯ ǧǴǩ, ǫȆ ǹǰǶǦǪǹǸ, ǸǴ Ǩȁ ǧǹǪǫǸǫ ǷǽǦǷǸǱǮǨȁǲ ǽǫǱǴǨǫǰǴǲ: 

ǵǴǭǦǮǲǷǸǨǴǨǦǨǾǮǫ ǧǫǭ ǨǦǾǫǩǴ ǨǫǪǴǲǦ ǨǦǾǹ ǭǦǵǦǸǫǳǸǴǨǦǳǳǹȄ 

ǮǪǫȄ ǵǴ ǷǹǪǹ ǭǦǵǱǦǸȅǸ ǨǦǲ ǧǴǱȂǾǮǫ ǪǫǳȂǩǮ, Ǯ ǵǶǮ ȃǸǴǲ ǳǫ 

ǳǦǪǴ ǧǹǪǫǸ ǳǮǽǫǩǴ ǪǫǱǦǸȂ ð ǳǮ ǭǦǨǴǪǴǨ ǷǸǶǴǮǸȂ, ǳǮ ǰǴǲǵǦǳǮȄ 

ǷǴǭǪǦǨǦǸȂ. ǔǪǳǦǰǴ ǰ ȃǸǴǲǹ ǳǦǪǴ ǵǴǪǻǴǪǮǸȂ ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǴ. 

 



ǓǫǲǦǱǴ ǭǦǵǦǪǳȁǻ Ǯ ǰǮǸǦǯǷǰǮǻ ǹǽȆǳȁǻ 
ǦǳǦǱǮǭǮǶǹȄǸ ǮǳǳǴǨǦǼǮǴǳǳǴǫ ǶǦǭǨǮǸǮǫ 
ǰǮǸǦǯǷǰǴǯ ȃǰǴǳǴǲǮǰǮ, ǸǫǷǸǮǶǹȅ 
ǭǦǵǦǪǳȁǫ ǲǴǪǫǱǮ Ǯ ǨȁǪǫǱȅȅ 
ǷǵǫǼǮǺǮǽǫǷǰǮǫ ǷǸǮǲǹǱȁ, ǪǨǮǩǦȄǿǮǫ 
ǮǳǳǴǨǦǼǮǮ ǳǦ ǶǦǭǳȁǻ ȃǸǦǵǦǻ. 
ǗǵǫǼǮǦǱǮǷǸȁ ǵǴǪǽȆǶǰǮǨǦȄǸ, ǽǸǴ 
ǷǮǷǸǫǲǦ ǮǳǳǴǨǦǼǮǯ Ǯ ǸǫǻǳǴǱǴǩǮǯ ǐǮǸǦȅ 
ǴǸǴǾǱǦ ǴǸ ǷǴǨǫǸǷǰǴǩǴ ǸǮǵǦ Ǔǎǔǐǖ Ǯ 
ǸǶǦǳǷǺǴǶǲǮǶǴǨǦǱǦǷȂ Ǩ ǷǮǷǸǫǲǹ 
ǶȁǳǴǽǳǴǩǴ ǸǮǵǦ, ǷǰǴǳǼǫǳǸǶǮǶǴǨǦǳǳǹȄ ǳǦ 
ǰǴǲǵǦǳǮȅǻ-ǮǳǳǴǨǦǸǴǶǦǻ. ǐǮǸǦǯǷǰǦȅ 
ǵǴǱǮǸǮǰǦ çǴǸǰǶȁǸǴǯ ǪǨǫǶǮè ǵǴǲǴǩǱǦ ǳǫ 
ǸǴǱȂǰǴ ǵǴǱǹǽǮǸȂ ǪǴǷǸǹǵ ǰ ǮǳǴǷǸǶǦǳǳǴǲǹ 
ǰǦǵǮǸǦǱǹ Ǯ ǸǫǻǳǴǱǴǩǮȅǲ, ǳǴ Ǯ ǷǴǭǪǦǸȂ 
ǭǴǳȁ ǦǰǸǮǨǳǴǷǸǮ ǭǳǦǳǮǯ, ǵǴǹǽǦǷǸǨǴǨǦǸȂ 
Ǩ ǹǨǫǱǮǽǫǳǮǮ ǼǫǳǳǴǷǸǮ ǩǱǴǧǦǱȂǳȁǻ 
ǼǫǵǴǽǫǰ, ǴǧǫǷǵǫǽǮǨ ǷǹǿǫǷǸǨǫǳǳȁǯ ǷǪǨǮǩ 
ǷǨǴǮǻ ǸǫǻǳǴǱǴǩǮǯ Ǩ ǷǸǴǶǴǳǹ ǷǸǦǳǪǦǶǸǴǨ 
ǶǦǭǨǮǸȁǻ ǷǸǶǦǳ. ǘǫǻǳǴǱǴǩǮǽǫǷǰǦȅ 
ǮǳǺǶǦǷǸǶǹǰǸǹǶǦ ǪǴǷǸǦǸǴǽǳǴ ǶǦǭǨǮǸǦ Ǩ 
ǐǮǸǦǫ ǧǱǦǩǴǪǦǶȅ ǴǩǶǴǲǳȁǲ 
ǮǳǨǫǷǸǮǼǮȅǲ, ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǲ Ǯ 
ǰǴǶǵǴǶǦǸǮǨǳȁǲ, ǶǦǭǶǦǧǴǸǰǫ 
ǷǴǧǷǸǨǫǳǳȁǻ ǸǫǻǳǴǱǴǩǮǯ Ǯ ǮǲǵǴǶǸǹ 
ǵǫǶǫǪǴǨȁǻ ǭǦǶǹǧǫǬǳȁǻ. 
 



¾ ǕǱǦǳ ǐǮǸǦȅ ǵǴ ǶǦǭǨǮǸǮȄ ǳǦǹǰǮ Ǯ ǸǫǻǳǴǱǴǩǮǯ Ǩ ǷǶǫǪǳǫ- Ǯ 
ǪǴǱǩǴǷǶǴǽǳǴǲ ǵǫǶǮǴǪǫ (ǪǴ 2020 ǩ.) ǴǧǫǷǵǫǽǮǨǦǫǸ ǵǶǴǪǨǮǬǫǳǮǫ 
ǵǶǴǩǶǦǲǲȁ ǸǶǦǳǷǺǴǶǲǦǼǮǮ ǰǮǸǦǯǷǰǴǯ ȃǰǴǳǴǲǮǰǮ Ǩ ȃǰǴǳǴǲǮǰǹ 
ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǸǮǵǦ ǰ 2020 ǩǴǪǹ. ǔǪǳǴǯ Ǯǭ ǭǦǪǦǽ ǪǦǳǳǴǩǴ 
ǵǱǦǳǦ ȅǨǱȅǫǸǷȅ ǵǶǮǲǫǳǫǳǮǫ ǮǳǳǴǨǦǼǮǯ Ǩ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ, 
ǷǫǱȂǷǰǴǲ ǻǴǭȅǯǷǸǨǫ Ǯ ǮǳǺǴǶǲǦǼǮǴǳǳǴ-ǰǴǲǲǹǳǮǰǦǼǮǴǳǳȁǻ 
ǸǫǻǳǴǱǴǩǮǯ ǪǱȅ ǷǳǮǬǫǳǮȅ ǪǦǨǱǫǳǮȅ ǳǦ ȃǳǫǶǩǫǸǮǰǹ, ǶǫǷǹǶǷȁ Ǯ 
ǴǰǶǹǬǦȄǿǹȄ ǷǶǫǪǹ Ǯ ǪǱȅ ǴǧǫǷǵǫǽǫǳǮȅ ǳǹǬǪ ǷǸǦǶǫȄǿǫǩǴ 
ǳǦǷǫǱǫǳǮȅ (ǮǳǳǴǨǦǼǮǮ Ǩ ǺǦǶǲǦǼǫǨǸǮǰǫ, ǲǫǪǮǼǮǳǷǰǴǲ 
ǴǧǴǶǹǪǴǨǦǳǮǮ). ǍǦǵǱǦǳǮǶǴǨǦǳǴ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮǫ ǶǦǧǴǸȁ 
ǐǮǸǦǯǷǰǴǯ ǦǰǦǪǫǲǮǮ ǳǦǹǰ Ǩ ǶǦǲǰǦǻ çǕǶǴǩǶǦǲǲȁ ǭǳǦǳǮǯ Ǯ 
ǮǳǳǴǨǦǼǮǯè, ǶǫǦǱǮǭǦǼǮȅ ǰǴǸǴǶǴǯ ǪǴǱǬǳǦ ǹǨǫǱǮǽǮǸȂ 
ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǨǰǱǦǪ ǰǮǸǦǯǷǰǴǯ ǳǦǹǰǮ Ǩ ǸǦǰǮǻ ǷǺǫǶǦǻ, ǰǦǰ 
ǰǴǷǲǴǷ, ǮǳǺǴǶǲǦǼǮǴǳǳȁǫ ǸǫǻǳǴǱǴǩǮǮ, ȃǳǫǶǩǫǸǮǰǦ, ǲǫǪǮǼǮǳǦ 
ǳǦ ǧǦǭǫ ǹǬǫ ǻǴǶǴǾǴ ǮǭǨǫǷǸǳȁǻ ǳǦǹǽǳȁǻ ǵǦǶǰǴǨ Ǩ ǕǫǰǮǳǫ, 
ǞǦǳǻǦǫ Ǯ ǵǶǴǨǮǳǼǮǮ ǉǹǦǳǪǹǳ. ǈǦǬǳǴ, ǽǸǴ ǵǶǮ ǪǴǷǸǦǸǴǽǳǴ 
ǨȁǷǴǰǮǻ ǵǴǰǦǭǦǸǫǱȅǻ ǳǦǹǽǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ, ǷǴǨǶǫǲǫǳǳǦȅ 
ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǵǴǱǮǸǮǰǦ ǐǮǸǦȅ ǹǽǮǸȁǨǦǫǸ ǶǫǭǹǱȂǸǦǸȁ 
ǮǷǷǱǫǪǴǨǦǳǮǯ: ǶǫǷǹǶǷȁ ǳǦ ǶǦǭǨǮǸǮǫ ǮǳǳǴǨǦǼǮǯ 
ǶǦǷǵǶǫǪǫǱȅȄǸǷȅ ǳǫ ǸǴǱȂǰǴ Ǩ ǶǫǩǮǴǳȁ Ƿ ǶǦǭǨǮǸȁǲǮ ǶȁǳǰǦǲǮ, 
ǳǴ Ǯ Ǩ ǩǱǹǧǮǳǰǹ, ǻǴǸȅ ǭǦǨǫǪǴǲǴ ȃǺǺǫǰǸ ǴǸ ǵǴǷǱǫǪǳǮǻ ǧǹǪǫǸ 
ǳǮǬǫ. 



¾ ǈ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǐǓǖ ǶǫǦǱǮǭǹǫǸ ǪǴǱǩǴǷǶǴǽǳǹȄ çǕǶǴǩǶǦǲǲǹ ǶǦǭǨǮǸǮȅ 
ǳǦǹǰǮ Ǯ ǸǫǻǳǮǰǮ ǳǦ ǵǫǶǮǴǪ ǪǴ 2020 ǩǴǪǦè. ǈ ǕǶǴǩǶǦǲǲǫ ǭǦǱǴǬǫǳȁ ǪǨǦ 
ǴǷǳǴǨǳȁǻ ǵǴǪǻǴǪǦ ǰ ǶǦǭǨǮǸǮȄ ǳǦǹǰǮ Ǯ ǸǫǻǳǮǰǮ. ǕǫǶǨȁǯ ð ǸǶǦǪǮǼǮǴǳǳȁǯ ð 
ǵǶǫǪǵǴǱǦǩǦǫǸ ǴǷǹǿǫǷǸǨǱǫǳǮǫ ǰǶǹǵǳȁǻ ǳǦǹǽǳȁǻ ǵǶǴǫǰǸǴǨ ǵǶǮ ǵǴǱǳǴǯ 
ǵǴǪǪǫǶǬǰǫ ǩǴǷǹǪǦǶǷǸǨǦ. ǈǸǴǶǴǯ ǵǴǪǻǴǪ ǷǽǮǸǦǫǸǷȅ ǧǴǱǫǫ ǳǴǨȁǲ, Ǵǳ 
ǨǰǱȄǽǦǫǸ Ǩ Ƿǫǧȅ ǶǦǭǨǮǸǮǫ ǵǶǴǲȁǾǱǫǳǳȁǻ ǮǳǳǴǨǦǼǮǯ Ǯ 
ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮȄ ǳǴǹ-ǻǦǹ. ǕǶǫǴǪǴǱǫǳǮǫ ǸǫǻǳǮǽǫǷǰǴǯ ǴǸǷǸǦǱǴǷǸǮ, 
ǷǸǦǳǴǨǱǫǳǮǫ ǷǴǨǶǫǲǫǳǳǴǯ ǰǴǲǵǱǫǰǷǳǴǯ ǷǮǷǸǫǲȁ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳȁǻ ǷǮǱ, 
ǨǦǬǳǫǯǾǮǲ ǭǨǫǳǴǲ ǰǴǸǴǶǴǯ ǧȁǱǦ ǵǶǮǭǳǦǳǦ ǳǦǹǰǦ, ǶǦǭǨǴǶǦǽǮǨǦǱǴǷȂ 
ǵǴǷǸǫǵǫǳǳǴ ǵǴ ǸǶȆǲ ǳǦǵǶǦǨǱǫǳǮȅǲ. 

¾ ǈǴ-ǵǫǶǨȁǻ, ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴ ǵǶǴǨǴǪǮǱǦǷȂ ǵǴǱǮǸǮǰǦ ǴǸǰǶȁǸǴǷǸǮ, ǽǦǷǸȂȄ 
ǰǴǸǴǶǴǯ ǹǬǫ Ǩ ǳǦǽǦǱǫ 1980-ǻ ǩǴǪǴǨ ǷǸǦǱǦ ǵǴǪǩǴǸǴǨǰǦ ǳǦǼǮǴǳǦǱȂǳȁǻ 
ǳǦǹǽǳȁǻ ǰǦǪǶǴǨ ǭǦ ǶǹǧǫǬǴǲ, ǵǶǫǮǲǹǿǫǷǸǨǫǳǳǴ Ǩ ǗǞǆ. ǈ ǪǦǱȂǳǫǯǾǫǲ ȃǸǦ 
ǵǴǱǮǸǮǰǦ ǧȁǱǦ ǪǴǵǴǱǳǫǳǦ ǵǶǴǩǶǦǲǲǦǲǮ ǶǫǵǦǸǶǮǦǼǮǮ ǹǲǴǨ, Ǧ ǸǦǰǬǫ 
ǵǶǮǨǱǫǽǫǳǮȅ Ǩ ǐǮǸǦǯ ǭǦǶǹǧǫǬǳȁǻ ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ. ǈǵǶǴǽǫǲ, ǴǷǳǴǨǳǴǯ 
ǳǦǹǽǳȁǯ ǰǴǳǸǮǳǩǫǳǸ (ǧǴǱǫǫ 90 %) ǩǴǸǴǨǮǸǷȅ ǨǳǹǸǶǮ ǷǸǶǦǳȁ. 

¾ ǈǴ-ǨǸǴǶȁǻ, ǵǶǮ ǷǴǻǶǦǳǫǳǮǮ ǼǫǳǸǶǦǱǮǭǴǨǦǳǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ ǳǦǹǽǳǴǯ 
ǷǺǫǶǴǯ Ǯ ǵǶǮ ǫȆ ǪǴǱǩǴǷǶǴǽǳǴǲ ǵǱǦǳǮǶǴǨǦǳǮǮ ǷǦǲǴǫ ǵǶǮǷǸǦǱȂǳǴǫ 
ǨǳǮǲǦǳǮǫ ǵǶǮ ǶǫǺǴǶǲǮǶǴǨǦǳǮǮ Ǩ ǷǫǶǫǪǮǳǫ 1980-ǻ ǩǴǪǴǨ ǹǪǫǱȅǱǴǷȂ 
ǨǭǦǮǲǴǪǫǯǷǸǨǮȄ ǳǦǹǰǮ Ǯ ǵǶǦǰǸǮǰǮ, ǨǳǫǪǶǫǳǮȄ ǶǫǭǹǱȂǸǦǸǴǨ 
ǮǷǷǱǫǪǴǨǦǳǮǯ, Ǯǻ ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ. ǑǮǾȂ ǳǦ ǧǴǱǫǫ ǵǴǭǪǳǫǲ ȃǸǦǵǫ 
ǳǦǲǫǸǮǱǦǷȂ ǸǫǳǪǫǳǼǮȅ ǰ ǴǵǫǶǫǬǦȄǿǫǲǹ ǶǴǷǸǹ ǨǱǴǬǫǳǮǯ Ǩ 
ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǫ ǮǷǷǱǫǪǴǨǦǳǮȅ. 

¾ ǈ-ǸǶǫǸȂǮǻ, ǳǫǹǰǱǴǳǳǴ ǳǦǶǦǿǮǨǦǱǴǷȂ ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ ǲǦǸǫǶǮǦǱȂǳǴǯ ǧǦǭȁ 
ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ ǭǦǶǦǧǴǸǳǴǯ ǵǱǦǸȁ ǳǦǹǽǳȁǻ ǷǴǸǶǹǪǳǮǰǴǨ. ǘǴǱȂǰǴ ǭǦ 2007-
2011 ǩǴǪȁ ǶǦǷǻǴǪȁ ǳǦ Ǔǎǔǐǖ ǨȁǶǴǷǱǮ Ǩ 2,3 ǶǦǭǦ. ǝǮǷǱǴ ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ Ǩ 
ǐǓǖ Ǩ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǹǬǫ Ǩ ǳǫǷǰǴǱȂǰǴ ǶǦǭ ǵǶǫǨȁǷǮǱǴ ǦǳǦǱǴǩǮǽǳȁǯ 
ǵǴǰǦǭǦǸǫǱȂ ǗǞǆ. 
 



¾ ǕǴ ǪǦǳǳȁǲ ǮǷǷǱǫǪǴǨǦǳǮȅ, ǴǵǹǧǱǮǰǴǨǦǳǳǴǩǴ Ǩ ǬǹǶǳǦǱǫ 
ǓǦǼǮǴǳǦǱȂǳǴǯ ǦǰǦǪǫǲǮǮ ǳǦǹǰ ǗǞǆ Proceedings of the National 
Academy of Sciences, ǐǮǸǦǯ, ǵǴ ǲǳǫǳǮȄ ǩǶǹǵǵȁ ǹǽȆǳȁǻ Ǯǭ 
ǒǮǽǮǩǦǳǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ ǵǴǪ ǶǹǰǴǨǴǪǷǸǨǴǲ ǵǶǴǺǫǷǷǴǶǦ Ǥ 
Ǘǫ, ǴǧǩǴǳȅǫǸ ǗǞǆ ǵǴ ǽǮǷǱǹ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǮǻ ǴǸǰǶȁǸǮǯ. 
ǆǲǫǶǮǰǦ ǵǴ-ǵǶǫǬǳǫǲǹ ǱǮǪǮǶǹǫǸ ǵǴ ǰǴǱǮǽǫǷǸǨǹ ǫǬǫǩǴǪǳǴ 
ǵǫǽǦǸǦǫǲȁǻ ǳǦǹǽǳȁǻ ǷǸǦǸǫǯ Ǯ ǮǳǪǫǰǷǹ ǼǮǸǮǶǴǨǦǳǮȅ. ǔǪǳǦǰǴ, 
ǵǴ ǷǱǴǨǦǲ ǵǶǴǺǫǷǷǴǶǦ Ǥ Ǘǫ, ǐǮǸǦǯ çǭǳǦǽǮǸǫǱȂǳǴ ǶǦǷǾǮǶȅǫǸ 
ǲǦǷǾǸǦǧȁ ǳǦǹǰǮè Ǯ ǹǬǫ ǵǶǫǨǭǴǾȆǱ ǗǞǆ Ǩ ǳǫǷǰǴǱȂǰǮǻ 
ǰǱȄǽǫǨȁǻ ǪǮǷǼǮǵǱǮǳǦǻ. 

¾ çǓǴǨȁǫ ǪǦǳǳȁǫ ǵǴǰǦǭȁǨǦȄǸ, ǽǸǴ ǭǦ ǵǴǷǱǫǪǳǮǫ ǸǶǮǪǼǦǸȂ ǱǫǸ 
ǐǮǸǦǯ ǷǸǦǱ ǴǷǳǴǨǳȁǲ ǵǶǴǮǭǨǴǪǮǸǫǱǫǲ ǳǦǹǰǮ Ǯ ǸǫǻǳǴǱǴǩǮǯ. 
ǝǫǸȁǶǫ ǺǦǰǸǴǶǦ ǧǱǦǩǴǵǶǮȅǸǷǸǨǹȄǸ ǳǦǹǽǳǴǲǹ ǶǴǷǸǹ ǐǮǸǦȅ: 
ǧǴǱȂǾǴǫ ǳǦǷǫǱǫǳǮǫ Ǯ ǽǫǱǴǨǫǽǫǷǰǮǯ ǰǦǵǮǸǦǱ; ǷǵǴǷǴǧǷǸǨǹȄǿǮǯ 
ǦǰǦǪǫǲǮǽǫǷǰǴǯ ǲǫǶǮǸǴǰǶǦǸǮǮ ǶȁǳǴǰ ǸǶǹǪǦ; ǧǴǱȂǾǦȅ ǪǮǦǷǵǴǶǦ 
ǹǽȆǳȁǻ ǰǮǸǦǯǷǰǴǩǴ ǵǶǴǮǷǻǴǬǪǫǳǮȅ; ǮǳǨǫǷǸǮǶǹȄǿǫǫ Ǩ ǳǦǹǰǹ 
ǼǫǳǸǶǦǱȂǳǴǫ ǵǶǦǨǮǸǫǱȂǷǸǨǴ. ǣǸǮ ǺǦǰǸǴǶȁ ǲǴǩǹǸ ǷǱǹǬǮǸȂ 
ǵǶǮǲǫǶǴǲ ǪǱȅ ǪǶǹǩǮǻ ǷǸǶǦǳ, ǬǫǱǦȄǿǮǻ ǹǱǹǽǾǮǸȂ ǷǨǴȆ 
ǵǴǱǴǬǫǳǮǫ Ǩ ǳǦǹǰǫ. ǈǲǫǷǸǫ Ƿ Ǹǫǲ ǳǦǹǰǦ ǐǮǸǦȅ ǷǸǦǱǰǮǨǦǫǸǷȅ Ǯ Ƿ 
ǵǴǸǫǳǼǮǦǱȂǳȁǲǮ ǸǶǹǪǳǴǷǸȅǲǮ Ǯǭ-ǭǦ ǵǴǱǮǸǮǽǫǷǰǴǩǴ 
ǨǲǫǾǦǸǫǱȂǷǸǨǦ Ǯ ǳǦǹǽǳȁǻ ǺǦǱȂǷǮǺǮǰǦǼǮǫǯè, ð ǩǴǨǴǶǮǸǷȅ Ǩ 
ǪǴǰǹǲǫǳǸǫ. 

 



¾ ǗǴǽǫǸǦȅ ǭǦǲǫǿǫǳǮǫ ǮǲǵǴǶǸǦ Ǯ ǶǦǭǨǮǸǮǫ ȃǰǷǵǴǶǸǦ, ǐǮǸǦǯ Ǩ ǰǴǳǼǫ XX ǨǫǰǦ 

ǷǸǶǫǲǮǱǷȅ ǱǴǰǦǱǮǭǴǨǦǸȂ ǵǶǴǮǭǨǴǪǷǸǨǴ ǵǴ ǨǷǫǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ ǼǫǵǴǽǰǫ: ǴǸ 

ǶǦǭǶǦǧǴǸǰǮ ǪǴ ǶǫǦǱǮǭǦǼǮǮ ǵǶǴǪǹǰǸǦ. ǈ ǳǴǨǴǲ Ǩǫǰǫ ǰ ȃǸǴǲǹ ǵǶǮǧǦǨǮǱǴǷȂ 

ǳǦǷǸǹǵǱǫǳǮǫ ǳǦ ǨǳǫǾǳǮǫ ǶȁǳǰǮ Ƿ ǼǫǱȂȄ ǪǴǧǮǸȂǷȅ ǰǴǳǸǶǴǱȅ ǳǦǪ ǳǦǮǧǴǱǫǫ 

ǨȁǩǴǪǳȁǲǮ ǭǨǫǳȂȅǲǮ ǶǦǭǶǦǧǴǸǰǮ, ǮǭǩǴǸǴǨǱǫǳǮȅ Ǯ ǶǦǷǵǶǫǪǫǱǫǳǮȅ ǸǴǨǦǶǴǨ. 

çǎǪǸǮ ǭǦ ǶǹǧǫǬ, ǮǪǸǮ ǨǨǫǶǻ (ǵǴ ǼǫǵǴǽǰǦǲ ǪǴǧǦǨǱǫǳǳǴǯ ǷǸǴǮǲǴǷǸǮ)è ð ǴǪǳǦ Ǯǭ 

ǷǸǶǦǸǫǩǮǽǫǷǰǮǻ ǹǷǸǦǳǴǨǴǰ ȃǸǴǩǴ ǪǨǮǬǫǳǮȅ. 

¾ Ǔǫ ǷǫǰǶǫǸ, ǽǸǴ ǰǴǵǮǶǴǨǦǳǮǫ ǭǦǶǹǧǫǬǳȁǻ ǴǧǶǦǭǼǴǨ, çǴǧǶǦǸǳȁǯ ǮǳǬǮǳǮǶǮǳǩè Ǯ 

ǸǴǲǹ ǵǴǪǴǧǳȁǫ ǷǵǴǷǴǧȁ ǴǷǨǴǫǳǮȅ ǭǦǶǹǧǫǬǳȁǻ ǸǫǻǳǴǱǴǩǮǯ ǷȁǩǶǦǱǮ Ǩ ǐǮǸǦǫ 

ǳǫǲǦǱǹȄ ǶǴǱȂ Ǩ ǳǦǱǦǬǮǨǦǳǮǮ ǲǦǷǷǴǨǴǩǴ ǵǶǴǲȁǾǱǫǳǳǴǩǴ ǵǶǴǮǭǨǴǪǷǸǨǦ Ǩ 

ǵǴǷǱǫǪǳǮǫ ǪǫǷȅǸǮǱǫǸǮȅ ǛǛ ǨǫǰǦ. ǓǫǧǴǩǦǸǦȅ ǷǸǶǦǳǦ ǵǴǽǸǮ ǴǸǰǶȁǸǴ 

ǮǷǵǴǨǫǪǴǨǦǱǦ ǵǶǮǳǼǮǵ: çǗǦǲǴǫ ǻǴǶǴǾǫǫ ǳǦ Ƕȁǳǰǫ ǳǫ ǵǶǴǪǦȄǸ, ǫǩǴ ǲǴǬǳǴ 

ǸǴǱȂǰǴ ǹǰǶǦǷǸȂ ǮǱǮ ǵǶǮǪǹǲǦǸȂ ǷǦǲǮǲè. ǒǦǷǾǸǦǧȁ ǰǮǸǦǯǷǰǴǩǴ ǻǴǭȅǯǷǸǨǦ 

ǸǦǰǴǨȁ, ǽǸǴ ǶǦǷǵǶǴǷǸǶǦǳǫǳǮǫ ǭǦǮǲǷǸǨǴǨǦǳǮǯ ǵǴ ǨǷǫǯ ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǷǮǷǸǫǲǫ 

ǴǰǦǭȁǨǦǱǴǷȂ ǩǴǶǦǭǪǴ ȃǺǺǫǰǸǮǨǳǫǯ, ǽǫǲ ǷǦǲǴǷǸǴȅǸǫǱȂǳǦȅ ǩǫǳǫǶǦǼǮȅ ǳǴǨǦǼǮǯ. 

¾ ǓǴ Ǩ ǳǴǨǴǲ Ǩǫǰǫ ǐǮǸǦǯ ǧǹǰǨǦǱȂǳǴ çǨȁǷǸǶǫǱǮǱè Ǩ ǴǧǱǦǷǸǮ ǶǫǩǮǷǸǶǦǼǮǮ 

ǵǦǸǫǳǸǴǨ ǳǦ ǶǫǭǹǱȂǸǦǸȁ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ, ǨǰǱȄǽǦȅ ǵǦǸǫǳǸȁ ǳǦ 

ǮǭǴǧǶǫǸǫǳǮȅ. ǣǸǴǸ ǶȁǨǴǰ Ǩ ǵǫǶǮǴǪ 2008-2013 ǩǴǪǴǨ ǵǶǮǨȆǱ ǰ ǵǫǶǫǻǴǪǹ 

ǰǴǱǮǽǫǷǸǨǦ Ǩ ǰǦǽǫǷǸǨǴ. ǐǮǸǦǯ ǴǰǦǭǦǱǷȅ ǫǪǮǳǷǸǨǫǳǳǴǯ ǷǸǶǦǳǴǯ, ǩǪǫ ǵǦǸǫǳǸǳȁǯ 

ǶȁǨǴǰ ǷǴǵǶǴǨǴǬǪǦǱǷȅ ǹǨǫǱǮǽǫǳǮǫǲ ǪǴǱǮ ǶǫǭǮǪǫǳǸǴǨ ǷǶǫǪǮ ǭǦȅǨǮǸǫǱǫǯ. ǣǸǴ 

ǷǨǮǪǫǸǫǱȂǷǸǨǹǫǸ Ǵ ǨȁǷǴǰǴǯ ǰǨǦǱǮǺǮǰǦǼǮǮ ǰǮǸǦǯǷǰǮǻ ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ, Ǯǻ 

ǶǦǷǸǹǿǫǯ ǮǭǴǧǶǫǸǦǸǫǱȂǷǰǴǯ ǦǰǸǮǨǳǴǷǸǮ Ǯ ǭǦǮǳǸǫǶǫǷǴǨǦǳǳǴǷǸǮ Ǩ ǴǻǶǦǳǫ Ǯ 

ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ ǷǨǴǮǻ ǶǦǭǶǦǧǴǸǴǰ.  



¾ ǕǶǦǰǸǮǼǮǭǲ ǰǮǸǦǯǼǫǨ ǮǭǨǫǷǸǫǳ. ǎǻ ǰǦǬǹǿǦȅǷȅ 
ǵǶǮǭǫǲǱȆǳǳǴǷǸȂ ǵǴǶǴǯ ǪǦȆǸ ǵǴǨǴǪ ǩǴǨǴǶǮǸȂ Ǵ ǲǦǱǴǯ 
ǷǵǴǷǴǧǳǴǷǸǮ ǰǮǸǦǯǷǰǴǩǴ ǲǫǳǸǦǱǮǸǫǸǦ ǰ ǵǶǴǶȁǨǦǲ, 
ǴǸǰǶȁǸǮȅǲ Ǯ, ǰǴǳǫǽǳǴ Ǭǫ, ǵǴǵǹǱȅǶǳȁǲ ǸǫǵǫǶȂ 
ǮǳǳǴǨǦǼǮȅǲ. ǓǫǶǫǪǰǴ Ǯ ǷǦǲǮ ǬǮǸǫǱǮ ǐǮǸǦȅ ǪǴǨǴǱȂǳǴ 
ǷǰǶǴǲǳǴ ǴǸǭȁǨǦȄǸǷȅ Ǵ ǷǨǴǮǻ ǵǴǸǫǳǼǮȅǻ Ǩ ǴǧǱǦǷǸǮ 
ǳǦǹǽǳȁǻ ǵǶǴǶȁǨǴǨ. ǓǴ, ǵǶǴǪǦǨǦȅ Ƿ ǴǩǶǴǲǳȁǲ ǦǰǸǮǨǴǲ 
ǨǴǵǱǴǿȆǳǳȁǫ Ǩ ǲǦǸǫǶǮǦǱǫ ǷǨǴǮ Ǯ ǽǹǬǮǫ ǸǫǻǳǴǱǴǩǮǮ, 
ǐǓǖ ǵǴǱǹǽǦǫǸ ǨǴǭǲǴǬǳǴǷǸȂ ǷǸǴǱȂ Ǭǫ ǲǦǷǾǸǦǧǳǴǩǴ ǨǨǴǭǦ 
ǳǫǪǴǷǸǦȄǿǮǻ ǭǳǦǳǮǯ Ǯ ǸǫǻǳǴǱǴǩǮǯ ǰǦǰ ǵǹǸȆǲ 
ǵǶǮǨǱǫǽǫǳǮȅ ǭǦǶǹǧǫǬǳȁǻ ǷǵǫǼǮǦǱǮǷǸǴǨ (ǮǱǮ 
ǨȁǷǴǰǴǰǨǦǱǮǺǮǼǮǶǴǨǦǳǳȁǻ ǶǫǵǦǸǶǮǦǳǸǴǨ), ǸǦǰ Ǯ ǽǫǶǫǭ 
ǵǶǮǴǧǶǫǸǫǳǮǫ ǵǦǸǫǳǸǴǨ, ǱǮǼǫǳǭǮǯ Ǯ Ǹ.ǵ. Ǔǫ ǰǦǬǹǸǷȅ 
ǳǫǶǫǦǱǮǷǸǮǽǳȁǲǮ ǵǶǴǩǳǴǭȁ Ǵ ǷǰǴǶǴǲ ǳǦǽǦǱǫ ǲǦǷǷǴǨǴǩǴ 
ȃǰǷǵǴǶǸǦ ǐǮǸǦǫǲ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǮǻ ǰǦǪǶǴǨ. ǈ ǰǦǰǴǯ-ǸǴ 
ǲǫǶǫ ǸǦǰǮǫ ǵǶǴǩǳǴǭȁ ǲǴǬǳǴ ǷǽǮǸǦǸȂ ǷǴǷǸǴȅǨǾǮǲǮǷȅ, 
ǫǷǱǮ ǮǲǫǸȂ Ǩ ǨǮǪǹ ǲǦǷǾǸǦǧȁ ǷǴǪǫǯǷǸǨǮȅ ǕǫǰǮǳǦ Ǩ ȃǸǴǯ 
ǷǺǫǶǫ ǶǦǭǨǮǨǦȄǿǮǲǷȅ ǷǸǶǦǳǦǲ. 

 



¾ ǔǪǳǦ Ǯǭ ǵǶǮǽǮǳ ǰǮǸǦǯǷǰǴǩǴ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǩǴ ǵǶǴǶȁǨǦ ð 
ǰǴǳǨǫǶǩǫǳǼǮȅ ǮǳǳǴǨǦǼǮǯ Ǯ ȃǰǴǳǴǲǮǰǮ, ǽǸǴ ǵǴǭǨǴǱȅǫǸ ǐǮǸǦȄ ǳǦ 
ǵǶǴǸȅǬǫǳǮǮ ǲǳǴǩǮǻ ǵǴǷǱǫǪǳǮǻ ǱǫǸ ǹǷǰǴǶǫǳǳǴ ǶǦǭǨǮǨǦǸȂ ǷǨǴȄ 
ȃǰǴǳǴǲǮǰǹ ǳǦ ǩǶǫǧǳǫ ǨǴǱǳȁ ǵǫǶǫǪǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ.  

¾ çǕǶǮ ǵǴǲǴǿǮ ǳǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ ǗǮ ǜǭǮǳȂǵǮǳ ǻǴǽǫǸ ǹǵǶǦǨǱȅǸȂ 
ȃǰǴǳǴǲǮǰǴǯ, ǰǴǳǸǶǴǱǮǶǴǨǦǸȂ ǩǶǦǬǪǦǳ Ǯ ǴǧǴǩǳǦǸȂ ǭǦǵǦǪǳȁǯ 
ǲǮǶ, ǰǴǸǴǶȁǯ ǵǴ ǷǸǦǶǮǳǰǫ ǷǴǧǱȄǪǦǫǸ ǵǶǦǨǦ ǽǫǱǴǨǫǰǦè, ð 
ǵǮǾǫǸ The Wall Street Journal. ǓǫǷǲǴǸǶȅ ǳǦ ǩǶǴǲǰǮǫ ǭǦȅǨǱǫǳǮȅ 
Ǵ ǶǫǾǦȄǿǫǯ ǶǴǱǮ ǶȁǳǰǦ, ǗǮ ǜǭǮǳȂǵǮǳ ǹǨǫǶǫǳ: ǩǱǦǨǫǳǷǸǨǴǨǦǸȂ 
ǪǴǱǬǳǴ ǨǷǫ Ǭǫ ǩǴǷǹǪǦǶǷǸǨǴ. ǈ ǵǴǩǴǳǫ ǭǦ ǷǸǦǸǹǷǴǲ, ǰǴǸǴǶȁǲ 
ǴǧǱǦǪǦǱ ǒǦǴ, ǳȁǳǫǾǳǮǯ ǩǫǳǷǫǰ ǜǐ ǰǴǲǵǦǶǸǮǮ ǐǮǸǦȅ Ǯ 
ǵǶǫǪǷǫǪǦǸǫǱȂ ǐǓǖ ǻǴǽǫǸ ǮǷǵǴǱȂǭǴǨǦǸȂ big data Ǯ 
ǮǷǰǹǷǷǸǨǫǳǳȁǯ ǮǳǸǫǱǱǫǰǸ, ǽǸǴǧȁ ǮǷǵǶǦǨǮǸȂ ǴǾǮǧǰǮ ǵǶǴǾǱǴǩǴ 
ǵǱǦǳǮǶǴǨǦǳǮȅ Ǯ ǰǶǫǵǰǴ ǪǫǶǬǦǸȂ ǨǴǬǬǮ ǰǮǸǦǯǷǰǴǯ ȃǰǴǳǴǲǮǰǮ, 
ǷǴǻǶǦǳȅȅ ǵǶǮ ȃǸǴǲ ǰǴǳǸǶǴǱȂ ǳǦǪ ǩǶǦǬǪǦǳǦǲǮ. 

¾ ǎǳǺǴǶǲǦǼǮǴǳǳȁǫ ǸǫǻǳǴǱǴǩǮǮ, ǨǴǵǶǫǰǮ ǴǬǮǪǦǳǮȅǲ, ǳǫ ǸǴǱȂǰǴ 
ǳǫ ǵǴǪǴǶǨǦǱǮ ǦǨǸǴǶǮǸǦǶǳǹȄ ǰǮǸǦǯǷǰǹȄ ǲǴǪǫǱȂ, ǳǴ ǪǦǬǫ 
ǹǷǮǱǮǱǮ ǫȆ. ǗǴǭǪǦǳǳǹȄ ǗǮ ǜǭǮǳȂǵǮǳǴǲ ǵǶǴǩǶǦǲǲǹ, 
ǴǧǫǷǵǫǽǮǨǦȄǿǹȄ ǨȁǬǮǨǦǳǮǫ ǐǴǲǲǹǳǮǷǸǮǽǫǷǰǴǯ ǵǦǶǸǮǮ ǐǮǸǦȅ, 
ǳǫǲǫǼǰǮǯ ǵǴǱǮǸǴǱǴǩ ǗǫǧǦǷǸȂȅǳ ǛǫǯǱǲǦǳǳ ǳǦǭǨǦǱ çǼǮǺǶǴǨȁǲ 
ǱǫǳǮǳǮǭǲǴǲè. ǗǦǲǦ ǵǦǶǸǮȅ ǵǶǫǪǵǴǽǮǸǦǫǸ ǸǫǶǲǮǳ 
çǵǶǴǫǰǸǮǶǴǨǦǳǮǫ ǳǦ ǨȁǷǾǫǲ ǹǶǴǨǳǫè. ǇǱǦǩǴǪǦǶȅ ǫǲǹ, 
ǵǶǫǪǷǫǪǦǸǫǱȂ ǐǓǖ ǻǴǽǫǸ ǹǵǶǦǨǱȅǸȂ ǳǴǨȁǲ ȃǸǦǵǴǲ ǶǦǭǨǮǸǮȅ 
ǷǸǶǦǳȁ, ǧǦǭǮǶǹȄǿǮǲǷȅ ǳǦ ǵǫǶǫǪǴǨȁǻ ǸǫǻǳǴǱǴǩǮȅǻ ǨǶǴǪǫ 
ǶǴǧǴǸǴǸǫǻǳǮǰǮ, 3D-ǵǫǽǦǸǮ Ǯ ȃǱǫǰǸǶǴǰǦǶǦǻ Ƿ ǦǨǸǴǵǮǱǴǸǦǲǮ. 

 



¾ ǈ ǸǫǽǫǳǮǫ ǲǳǴǩǮǻ ǱǫǸ ǭǦǵǦǪǳȁǫ ǵǴǱǮǸǮǰǮ ǵǴǱǦǩǦǱǮ: ǐǮǸǦǯ ǧǹǪǫǸ 
ǵǴǷǸǫǵǫǳǳǴ ǪǨǮǩǦǸȂǷȅ ǰ ǷǨǴǧǴǪǳǴǯ ǶȁǳǴǽǳǴǯ ȃǰǴǳǴǲǮǰǫ, ǽǸǴ Ǩ ǮǸǴǩǫ 
ǮǷǵǶǦǨǮǸ ǳǦǶǹǾǫǳǮȅ, ǨȁǭǨǦǳǳȁǫ ǼǫǳǸǶǦǱǮǭǴǨǦǳǳȁǲ ǵǱǦǳǮǶǴǨǦǳǮǫǲ. 
ǇǴǱȂǾǦȅ ȃǰǴǳǴǲǮǽǫǷǰǦȅ ǴǸǰǶȁǸǴǷǸȂ, ǵǴ Ǯǻ ǲǳǫǳǮȄ, Ǩ ǰǴǳǫǽǳǴǲ ǮǸǴǩǫ 
ǪǴǱǬǳǦ ǧȁǱǦ ǨȁǭǨǦǸȂ ǱǮǧǫǶǦǱǮǭǦǼǮȄ ǵǴǱǮǸǮǰǮ. ǋǷǱǮ Ǭǫ ǐǮǸǦǯ 
ǴǵǴǭǪǦǫǸ Ƿ ǪǫǲǴǰǶǦǸǮǽǫǷǰǮǲǮ ǵǶǫǴǧǶǦǭǴǨǦǳǮȅǲǮ, ǸǴ ǶǮǷǰǹǫǸ 
ǷǸǴǱǰǳǹǸȂǷȅ Ƿ ǵǦǪǫǳǮǫǲ ǰǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳǴǷǸǮ ǷǨǴǫǯ ȃǰǴǳǴǲǮǰǮ. 

¾ ǒǫǬǪǹ Ǹǫǲ ǗǮ ǜǭǮǳȂǵǮǳ ǳǫ ǨǫǶǮǸ Ǩ ȃǸǮ ǵǶǫǪǵǴǱǴǬǫǳǮȅ. ǗǸǦǳǴǨǮǸǷȅ 
ȅǷǳǴ, ǽǸǴ çǶǫǺǴǶǲǦ Ǯ ǴǸǰǶȁǸǴǷǸȂè ð ǱǴǭǹǳǩ ȃǵǴǻǮ Ǌȃǳ ǗȅǴǵǮǳǦ ð 
ǵǴǪǴǾǱǮ ǰ ǰǴǳǼǹ. ǓǦǼǮǴǳǦǱǮǭǮǶǴǨǦǳǳȁǫ ǴǸǶǦǷǱǮ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ 
ǨǶǴǪǫ ǵǶǴǮǭǨǴǪǷǸǨǦ ǷǸǦǱǮ ǮǱǮ ǷǹǪǴǷǸǶǴǮǸǫǱȂǷǸǨǴ ǴǷǸǦȄǸǷȅ ǧǶǫǲǫǳǫǲ 
ǪǱȅ ȃǰǴǳǴǲǮǰǮ ǷǸǶǦǳȁ. ǆ ǨǴǸ ǳǫǻǨǦǸǰǦ ǵǴǸǶǫǧǮǸǫǱǫǯ, ǰǴǩǪǦ-ǸǴ 
ǷǸǦǨǾǦȅ ǵǶǴǰǱȅǸǮǫǲ ǼǫǳǸǶǦǱǮǭǴǨǦǳǳǴ ǵǱǦǳǮǶǹǫǲȁǻ ȃǰǴǳǴǲǮǰ, ǰǦǳǹǱǦ 
Ǩ ǮǷǸǴǶǮȄ. ǗǫǩǴǪǳȅ ǮǲǫǳǳǴ ǶǦǷǻǴǪȁ ǧȁǷǸǶǴǶǦǷǸǹǿǫǩǴ ǰǮǸǦǯǷǰǴǩǴ 
ǷǶǫǪǳǫǩǴ ǰǱǦǷǷǦ ǷǸǦǳǴǨȅǸǷȅ ǪǨǮǬǹǿǫǯ ǷǮǱǴǯ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǴǷǸǦ, Ǧ 
ǧǴǱȂǾǮǳǷǸǨǴ Ǽǫǳ ǴǵǶǫǪǫǱȅǫǸ ǶȁǳǴǰ. 

¾ çǙǲǳǴǫè ǵǱǦǳǮǶǴǨǦǳǮǫ ǲǴǬǫǸ ǵǴǲǴǽȂ ǐǮǸǦȄ ǵǫǶǫǯǸǮ ǰ ǧǴǱǫǫ 
ǷǴǨǶǫǲǫǳǳǴǯ ȃǰǴǳǴǲǮǰǫ. ǋǿȆ Ǩ 1940 ǩǴǪǹ ǓǴǧǫǱǫǨǷǰǮǯ ǱǦǹǶǫǦǸ ǵǴ 
ȃǰǴǳǴǲǮǰǫ ǚǶǮǪǶǮǻ ǛǦǯǫǰ ǵǮǷǦǱ: çǜǫǳǸǶǦǱȂǳǴǫ ǵǱǦǳǮǶǴǨǦǳǮǫ ð ǳǫ 
ǵǶǴǷǸǴ ǰǴǳǸǶǴǱȂ ǳǦǪ ǴǪǳǴǯ Ǯǭ ǴǧǱǦǷǸǫǯ ǽǫǱǴǨǫǽǫǷǰǴǯ ǬǮǭǳǮ, ǰǴǸǴǶǹȄ 
ǲǴǬǳǴ ǴǸǪǫǱǮǸȂ ǴǸ ǪǶǹǩǮǻ. ǣǸǴ ǰǴǳǸǶǴǱȂ ǭǦ ǷǶǫǪǷǸǨǦǲǮ ǪǱȅ 
ǪǴǷǸǮǬǫǳǮȅ ǨǷǫǻ ǳǦǾǮǻ ǼǫǱǫǯè. 

¾ ǔǸǷȄǪǦ ǵǶǴǷǸǦȅ ǶǫǰǴǲǫǳǪǦǼǮȅ ǮǳǳǴǨǦǸǴǶǦǲ Ǯ ǮǳǨǫǷǸǴǶǦǲ, ǬǫǱǦȄǿǮǲ 
ǹǷǵǫǾǳǴ ǶǦǧǴǸǦǸȂ ǳǦ ǰǮǸǦǯǷǰǴǲ Ƕȁǳǰǫ: ǷǱǫǪǮǸǫ ǭǦ ǵǶǴǩǶǦǲǲǦǲǮ 
ǵǦǶǸǮǮ Ǯ ǵǶǦǨǮǸǫǱȂǷǸǨǦ ǐǓǖ, ǷǴǭǪǦǨǦǯǸǫ ǸǴ, ǽǸǴ ǱǫǬǮǸ Ǩ ǶǹǷǱǫ 
ǰǮǸǦǯǷǰǮǻ ǩǴǷǵǶǴǩǶǦǲǲ, ǮǳǨǫǷǸǮǶǹǯǸǫ Ǩ ǸǴ, ǽǸǴ ǵǶǴǵǮǷǦǳǴ Ǩ ǰǮǸǦǯǷǰǮǻ 
ǩǴǷǵǶǴǩǶǦǲǲǦǻ. ǔǳǮ, ǰǦǰ ǵǶǦǨǮǱǴ, ǨȁǵǴǱǳȅȄǸǷȅ ǸǴǽǳǴ Ǯ Ǩ ǷǶǴǰ, Ǯ ǳǫ 
ǳǦ ǷǱǴǨǦǻ, Ǧ ǳǦ ǪǫǱǫ. 

 



ǔǽǫǳȂ ǳǫǵǶǴǷǸǴ ǪǦǸȂ ǴǸǨǫǸ ǳǦ 

ǨǴǭǳǮǰǾǮǯ Ǩ ǵǴǷǱǫǪǳǮǫ 

ǪǫǷȅǸǮǱǫǸǮȅ ǨǴǵǶǴǷ: çǐǦǰ 

ǳǫǧǴǱȂǾǦȅ ǷǸǶǦǳǦ Ƿ ǳǦǷǫǱǫǳǮǫǲ 

ǳǫǳǦǲǳǴǩǴ ǵǶǫǨȁǾǦȄǿǫǲ 8 ǲǱǳ. 

ǽǫǱǴǨǫǰ Ƿ ǸǫǶǶǮǸǴǶǮǫǯ ǴǰǴǱǴ 1% 

ǴǸ ǵǱǴǿǦǪǮ ǖǴǷǷǮǮ ǳǦǻǴǪǮǸǷȅ Ǩ 

ǽǮǷǱǫ ǷǦǲȁǻ ǪǮǳǦǲǮǽǳǴ 

ǶǦǭǨǮǨǦȄǿǮǻǷȅ ǷǸǶǦǳ ǲǮǶǦ Ǯ ǵǶǮ 

ȃǸǴǲ ǨǳǴǷǮǸ ǴǩǶǴǲǳȁǯ ǨǰǱǦǪ Ǩ 

ǲǮǶǴǨǹȄ ǺǹǳǪǦǲǫǳǸǦǱȂǳǹȄ Ǯ 

ǵǶǮǰǱǦǪǳǹȄ ǳǦǹǰǹ?è. Ǉǫǭ 

ǵǶǫǹǨǫǱǮǽǫǳǮȅ ǲǴǬǳǴ ǷǰǦǭǦǸȂ, ǽǸǴ 

ǎǭǶǦǮǱȂ ǷǸǦǱ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 

ǷǹǵǫǶǪǫǶǬǦǨǴǯ, ǰǴǸǴǶǦȅ ǷǴǭǪǦȆǸ 

ǳǴǨǫǯǾǮǫ ǸǫǻǳǴǱǴǩǮǮ Ǯ 

ǷǵǴǷǴǧǷǸǨǹǫǸ ȃǰǴǳǴǲǮǽǫǷǰǴǲǹ 

ǵǶǴǼǨǫǸǦǳǮȄ Ǩ ǲǮǶǫ. 

 



¾ ǕǫǶǨȁǯ Ǯ ǨǴǭǲǴǬǳǴ ǷǦǲȁǯ ǨǦǬǳȁǯ ǨȁǨǴǪ Ǯǭ ǴǵȁǸǦ 
ǵǴǷǸǶǴǫǳǮȅ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ ǎǭǶǦǮǱȅ ǷǴǷǸǴǮǸ Ǩ 
ǸǴǲ, ǽǸǴ ǩǴǷǹǪǦǶǷǸǨǴ ǪǴǱǬǳǴ ǵǴǪǪǫǶǬǮǨǦǸȂ ǳǴǨȁǫ 
ǶǦǭǶǦǧǴǸǰǮ, ǳǴ ǳǫ ǷǨȅǭȁǨǦǸȂ ǶǹǰǮ ǮǷǷǱǫǪǴǨǦǸǫǱȅǲ. ǈ 
ǵǫǶǨȁǫ ǩǴǪȁ ǷǹǿǫǷǸǨǴǨǦǳǮȅ ǫǨǶǫǯǷǰǴǩǴ ǩǴǷǹǪǦǶǷǸǨǦ 
ǩǱǦǨǳǴǯ ǷǸǦǸȂȆǯ ǫǩǴ ȃǰǷǵǴǶǸǦ ǧȁǱǮ ǼǮǸǶǹǷȁ, Ǧ Ǩ 
ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ 11% ǈǈǕ ǎǭǶǦǮǱȅ ð ǵǶǴǪǹǰǼǮȅ ǻǦǯ-
ǸǫǰǦ, Ǧ Ǯǭ $ 70 ǲǱǶǪ. ȃǰǷǵǴǶǸǦ ǧǴǱȂǾǫ ǵǴǱǴǨǮǳȁ 
ǵǶǮǻǴǪǮǸǷȅ ǳǦ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǸǴǨǦǶȁ. ǈ ǷǸǶǦǳǫ 
ǶǦǧǴǸǦǫǸ ǧǴǱǫǫ ǽǫǸȁǶȆǻ ǸȁǷȅǽ ǷǸǦǶǸǦǵ-ǰǴǲǵǦǳǮǯ, 
ǵǶǮǲǫǶǳǴ ǰǦǰ Ǩ ǗǞǆ. ǣǸǴ ǳǦǭȁǨǦȄǸ çǮǭǶǦǮǱȂǷǰǮǲ 
ǽǹǪǴǲè, Ǯ ȃǸǴ ȅǨǮǱǴǷȂ ǶǫǭǹǱȂǸǦǸǴǲ ǵǶǦǨǮǱȂǳǴǯ 
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ. 

¾ ǋǷǸȂ Ǯ ǫǿȆ ǴǪǳǦ ǴǷǴǧǫǳǳǴǷǸȂ ǮǭǶǦǮǱȂǷǰǴǯ ǮǳǪǹǷǸǶǮǮ 
ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮǯ Ǯ ǮǳǳǴǨǦǼǮǯ ð ǫȆ ǴǸǰǶȁǸǴǷǸȂ ǨǷǫǲǹ 
ǲǮǶǹ, ǮǭǳǦǽǦǱȂǳǦȅ ǳǦǵǶǦǨǱǫǳǳǴǷǸȂ ǳǦ ǭǦǨǴǫǨǦǳǮǫ 
ǮǲǫǳǳǴ ǲǮǶǴǨǴǩǴ ǶȁǳǰǦ. ǈ ǶǫǭǹǱȂǸǦǸǫ ǮǭǶǦǮǱȂǷǰǮǫ 
çǹǲǳȁǫ ǩǴǱǴǨȁè ǵǴǶǴǬǪǦȄǸ ǶǫǨǴǱȄǼǮǴǳǳǹȄ 
ǰǴǲǲǹǳǮǰǦǼǮǴǳǳǹȄ ǵǶǴǩǶǦǲǲǹ ICQ, ǷǴǭǪǦȄǸ ǲǮǳǮ-
ǳǴǷǮǸǫǱǮ ǰǴǲǵȂȄǸǫǶǳǴǯ ǮǳǺǴǶǲǦǼǮǮ çdisk-on-keyè Ǯ 
ǲǳǴǩǴ ǽǫǩǴ ǫǿȆ. 

 



¾ ǎǳǳǴǨǦǼǮǴǳǳȁǫ ǷǮǷǸǫǲǦ ǎǭǶǦǮǱȅ ǭǮǬǪǫǸǷȅ ǳǦ Ǹǫǻ Ǭǫ 
ǵǶǮǳǼǮǵǦǻ, ǽǸǴ Ǯ ǮǳǳǴǨǦǼǮǴǳǳȁǫ ǷǮǷǸǫǲȁ ǪǶǹǩǮǻ ǹǪǦǶǳǮǰǴǨ 
ǲǮǶǴǨǴǩǴ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǴǼǫǷǷǦ:  

¾ ǵǶǮǴǶǮǸǫǸǳǴǫ ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ ǩǴǷǹǪǦǶǷǸǨǴǲ 
ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ;  

¾ ǷǴǪǫǯǷǸǨǮǫ ǷǴ ǷǸǴǶǴǳȁ ǩǴǷǹǪǦǶǷǸǨǦ ǵǫǶǫǪǦǽǫ ǶǫǭǹǱȂǸǦǸǴǨ 
ǳǦǹǽǳǴ-ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǶǦǧǴǸ Ǩ ǵǶǴǲȁǾǱǫǳǳǴǷǸȂ,  

¾ ǭǦǰǴǳǴǪǦǸǫǱȂǳǴǫ ǷǸǮǲǹǱǮǶǴǨǦǳǮǫ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǯ Ǯ 
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. 

¾ ǓǦ ǵǶǦǰǸǮǰǫ ȃǸǴ ǶǫǦǱǮǭǹǫǸǷȅ Ǩ ǺǴǶǲǦǸǫ ǾǮǶǴǰǴǩǴ ǳǦǧǴǶǦ 
ǲǫǻǦǳǮǭǲǴǨ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǵǴǪǪǫǶǬǰǮ ǹǳǮǨǫǶǷǮǸǫǸǴǨ, 
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǮǳǷǸǮǸǹǸǴǨ Ǯ ǱǦǧǴǶǦǸǴǶǮǯ, ǰǶǹǵǳȁǻ 
ǳǦǼǮǴǳǦǱȂǳȁǻ ǰǴǶǵǴǶǦǼǮǯ, ǲǦǱǴǩǴ Ǯ ǷǶǫǪǳǫǩǴ ǧǮǭǳǫǷǦ.  

¾ Ǘ ǴǪǳǴǯ ǷǸǴǶǴǳȁ, ȃǸǴ ǧȄǪǬǫǸǳǦȅ ǵǴǪǪǫǶǬǰǦ 
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǴǶǩǦǳǮǭǦǼǮǯ Ǯ ǹǳǮǨǫǶǷǮǸǫǸǴǨ Ǩ ǺǴǶǲǫ 
ǷǲǫǸǳǴǩǴ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǶǦǷǻǴǪǴǨ, Ǧ ǸǦǰǬǫ ǨȁǪǫǱǫǳǮȅ 
ǼǫǱǫǨȁǻ ǩǶǦǳǸǴǨ Ǯ ǶǦǭǲǫǿǫǳǮȅ ǩǴǷǭǦǰǦǭǴǨ ǳǦ ǨȁǵǴǱǳǫǳǮǫ 
Ǔǎǔǐǖ, ǮǳǨǫǷǸǮǶǴǨǦǳǮǫ Ǩ ǰǦǵǮǸǦǱ ǨǫǳǽǹǶǳȁǻ ǺǴǳǪǴǨ, Ǧ ǸǦǰǬǫ 
ǴǷǹǿǫǷǸǨǱǫǳǮǫ ǼǫǱǫǨȁǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǭǦǰǹǵǴǰ 
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǶǴǪǹǰǼǮǮ Ǯ ǹǷǱǹǩ, ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ ǧǮǭǳǫǷ-
ǮǳǰǹǧǦǸǴǶǴǨ, ǸǫǻǳǴǵǦǶǰǴǨ Ǯ Ǹ.ǵ.  

¾ Ǘ ǪǶǹǩǴǯ ǷǸǴǶǴǳȁ, ȃǸǴ ǵǶǫǪǴǷǸǦǨǱǫǳǮǫ ǵǶǫǪǵǶǮȅǸǮȅǲ, 
ǴǷǹǿǫǷǸǨǱȅȄǿǮǲ Ǔǎǔǐǖ, ǶǦǭǱǮǽǳȁǻ ǳǦǱǴǩǴǨȁǻ ǷǸǮǲǹǱǴǨ, Ǧ 
ǸǦǰǬǫ ǨȁǪǫǱǫǳǮǫ ǷǹǧȀǫǰǸǦǲ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ 
ǱȂǩǴǸǳȁǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǭǦǯǲǴǨ Ǯ ǰǶǫǪǮǸǳȁǻ ǩǦǶǦǳǸǮǯ. 

 



¾ ǔǸǱǮǽǮǸǫǱȂǳǴǯ ǴǷǴǧǫǳǳǴǷǸȂȄ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ ǎǭǶǦǮǱȅ 
ȅǨǱȅǫǸǷȅ ǸǴ, ǽǸǴ Ǩ ǎǭǶǦǮǱǫ ǳǦǹǽǮǱǮǷȂ ǪǴǨǴǪǮǸȂ ǶǦǭǶǦǧǴǸǰǮ 
ǹǽȆǳȁǻ ǪǴ ǷǴǷǸǴȅǳǮȅ ǶȁǳǴǽǳǴǩǴ ǵǶǴǪǹǰǸǦ, ǳǴ ǰǴǲǵǦǳǮǮ ǵǴ 
ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ Ǔǎǔǐǖ ǮǭǶǦǮǱȂǷǰǮǻ ǹǳǮǨǫǶǷǮǸǫǸǴǨ (Ǯ ǹǬ 
Ǹǫǲ ǧǴǱǫǫ ǷǦǲǮ ǹǳǮǨǫǶǷǮǸǫǸȁ) ǳǫ ǷǸǦǳǴǨȅǸǷȅ ǦǰǼǮǴǳǫǶǦǲǮ 
ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǵǶǫǪǵǶǮȅǸǮǯ, ǻǴǸȅ Ǯǻ ǳǦǽǦǱȂǳǮǰǮ ð ǱȄǪǮ 
ǰǴǲǲǫǶǽǫǷǰǮ ǴǵȁǸǳȁǫ. ǙǳǮǨǫǶǷǮǸǫǸȁ ǷǸǶǴǩǴ ǴǩǶǦǳǮǽǮǨǦȄǸ 
Ƿǫǧȅ ǵǶǴǪǦǬǫǯ ǮǱǮ ǵǫǶǫǪǦǽǫǯ Ǩ ǵǴǱȂǭǴǨǦǳǮǫ ǵǦǸǫǳǸǴǨ. 
ǓǫǬǫǱǦǳǮǫ ǷǦǲǮǲ ǨǻǴǪǮǸȂ Ǩ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǸǨǴ ǴǧȀȅǷǳǮǲǴ: 
ǵǴǲǮǲǴ ǰǴǳǺǱǮǰǸǦ ǮǳǸǫǶǫǷǴǨ, Ǩǹǭȁ ǴǸǱǮǽǳǴ ǴǷǴǭǳǦȄǸ 
ǴǩǶǦǳǮǽǫǳǳǴǷǸȂ ǷǴǧǷǸǨǫǳǳǴǩǴ ǴǵȁǸǦ Ǯ ǨǴǭǲǴǬǳǴǷǸǫǯ. ǖǫǰǸǴǶ 
ǆǶǮȃǱȂǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ Ǩ ǗǦǲǦǶǮǮ ǵǶǴǺǫǷǷǴǶ ǒǮǻǦǮǱ 
ǍǮǳǮǩǶǦǪ ǴǸǲǫǽǦǫǸ, ǽǸǴ, ǰǦǰ Ǯ Ǩ ǱȄǧǴǯ ǼǮǨǮǱǮǭǴǨǦǳǳǴǯ ǷǸǶǦǳǫ, 
ǰǴǲǲǫǶǽǫǷǰǦȅ ǪǫȅǸǫǱȂǳǴǷǸȂ ǹǳǮǨǫǶǷǮǸǫǸǦǲ Ǩ ǎǭǶǦǮǱǫ 
ǭǦǵǶǫǿǫǳǦ. ǓǴ ǵǶǮ ǰǦǬǪǴǲ ǹǳǮǨǫǶǷǮǸǫǸǫ ǫǷǸȂ ǰǴǲǵǦǳǮǮ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǸǶǦǳǷǺǫǶǦ. ǘǦǲ, ǩǪǫ ǴǳǮ ǶǦǧǴǸǦȄǸ 15-20 ǱǫǸ, 
ǴǳǮ ǵǶǮǳǴǷȅǸ ǵǶǮǧȁǱȂ. ǕǶǮ ǨǷǫǻ ǮǭǶǦǮǱȂǷǰǮǻ ǹǳǮǨǫǶǷǮǸǫǸǦǻ 
ǪǦǨǳǴ ǹǬǫ ǮǲǫȄǸǷȅ ǰǴǲǵǦǳǮǮ ǵǴ ǵǶǴǪǨǮǬǫǳǮȄ ǵǦǸǫǳǸǴǨ 
ǵǶǫǵǴǪǦǨǦǸǫǱǫǯ Ǯ ǷǴǸǶǹǪǳǮǰǴǨ. ǕǦǸǫǳǸȁ ǴǳǮ ǶǫǩǮǷǸǶǮǶǹȄǸ ǳǫ 
ǸǴǱȂǰǴ ǪǴǲǦ, Ǩ ǎǭǶǦǮǱǫ, ǳǴ ǨǫǭǪǫ, ǩǪǫ ȃǸǴ ǸǶǫǧǹǫǸǷȅ, ǵǶǮǸǴǲ, 
ǽǸǴ Ǩ ǎǭǶǦǮǱǫ ǳǫǸ ǕǦǸǫǳǸǳȁǻ ǷǹǪǴǨ, ǮǷǵǴǱȂǭǹȄǸǷȅ ǭǦǰǴǳǳȁǫ 
ǷǵǴǷǴǧȁ ǭǦǿǮǸȁ ǭǦ ǵǶǫǪǫǱǦǲǮ ǷǨǴǫǯ ǷǸǶǦǳȁ. ǘǹǸ ǴǽǫǳȂ ǨǦǬǳǴ 
ǵǴǳǮǲǦǸȂ, ǽǸǴ ǵǦǸǫǳǸǴǨǦǸȂ Ǯ ǭǦǰǶȁǨǦǸȂ ǶȁǳǴǰ ǽǫǶǫǭ ǵǦǸǫǳǸ, 
ǷǴǭǪǦǨǦȅ Ƿǫǧǫ ǰǴǳǰǹǶǫǳǸǳǴǫ ǵǶǫǮǲǹǿǫǷǸǨǴ, ǳǹǬǳǴ Ǩ ǵǫǶǨǹȄ 
ǴǽǫǶǫǪȂ Ǩ Ǹǫǻ ǷǸǶǦǳǦǻ, ǳǦ ǶȁǳǰǮ ǰǴǸǴǶȁǻ Ǩȁ ǷǴǧǮǶǦǫǸǫǷȂ 
ǨȁǻǴǪǮǸȂ. 

 



¾ ǕǶǮ ǒǮǳǮǷǸǫǶǷǸǨǫ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ Ǯ ǸǴǶǩǴǨǱǮ ǎǭǶǦǮǱȅ 
ǷǺǴǶǲǮǶǴǨǦǳȁ ǺǴǳǪȁ ǪǱȅ ǵǴǪǪǫǶǬǰǮ ǳǴǨȁǻ 
ǶǦǭǶǦǧǴǸǴǰ, ǰǴǸǴǶȁǫ ǳǦǻǴǪȅǸǷȅ Ǩ ǨǫǪǫǳǮǮ ǔǺǮǷǦ 
ǩǱǦǨǳǴǩǴ ǹǽȆǳǴǩǴ, ǴǸǨǫǽǦȄǿǫǩǴ ǭǦ ǮǳǳǴǨǦǼǮǴǳǳǹȄ 
ǵǴǱǮǸǮǰǹ. ǝǦǷǸȂ ǷǶǫǪǷǸǨ ǶǦǷǵǶǫǪǫǱȅǫǸǷȅ ǵǴ ǰǴǳǰǹǶǷǹ, 
ǰǴǩǪǦ ǨǷǫ ǬǫǱǦȄǿǮǫ ǵǴǪǦȄǸ ǷǨǴǮ ǭǦȅǨǰǮ. ǐǴǳǰǹǶǷȁ 
ǴǶǩǦǳǮǭǴǨǦǳȁ ǵǶǴǭǶǦǽǳǴ Ǯ ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǴ. ǋǷǸȂ ǴǸǧǴǶ 
ǧǫǭ ǰǴǳǰǹǶǷǦ. ǕǴǪǦȆǸǷȅ ǭǦȅǨǰǦ, ǵǶǮǽȆǲ ǹ ǵǶǫǸǫǳǪǫǳǸǴǨ 
ǴǧȅǭǦǸǫǱȂǳǴ ǪǴǱǬǫǳ ǧȁǸȂ ǵǦǶǸǳȆǶ Ǯǭ ǧǮǭǳǫǷǦ. Ǚ 
ǲǮǳǮǷǸǫǶǷǸǨǦ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ ǫǷǸȂ ǶǦǭǳȁǫ ǵǶǴǩǶǦǲǲȁ 
ǵǴǪǪǫǶǬǰǮ. ǓǦǵǶǮǲǫǶ, ǷǹǿǫǷǸǨǹǫǸ ǵǶǴǩǶǦǲǲǦ ǪǱȅ 
ǵǶǴǫǰǸǴǨ Ǩ ǶǦǳǳǫǯ ǷǸǦǪǮǮ, ǰǴǸǴǶǦȅ ǳǫ ǸǶǫǧǹǫǸ 
ǶǫǦǱǮǭǦǼǮǮ ǵǶǴǪǹǰǸǦ, Ǧ ǸǴǱȂǰǴ ǵǶǴǲȁǾǱǫǳǳǴǫ 
ǵǶǫǪǵǶǮȅǸǮǫ, ǭǦǮǳǸǫǶǫǷǴǨǦǳǳǴǫ Ǩ ǵǶǴǫǰǸǫ. ǕǶǴǩǶǦǲǲǦ 
ǩǴǪǴǨǦȅ: 10% ǨǰǱǦǪȁǨǦǫǸ ǵǶǫǪǵǶǮȅǸǮǫ, 90% ð ǺǴǳǪ. 
ǊǴǨǫǪǫǳǮǫ ǸǫǻǳǴǱǴǩǮǮ ǪǴ ǷǸǦǪǮǮ ǵǶǴǮǭǨǴǪǷǸǨǦ ǲǴǬǫǸ 
ǭǦǳǮǲǦǸȂ 2-3 ǩǴǪǦ. ǖǦǷǵǶǫǪǫǱǫǳǮǫ ǩǶǦǳǸǴǨ ǵǶǴǮǷǻǴǪǮǸ 
ǽǫǶǫǭ ǔǺǮǷ ǩǱǦǨǳǴǩǴ ǹǽȆǳǴǩǴ. 

 



¾ ǉǴǪǴǨǴǯ ǧȄǪǬǫǸ ǔǺǮǷǦ ǩǱǦǨǳǴǩǴ ǹǽȆǳǴǩǴ ǷǴǷǸǦǨǱȅǫǸ 300-400 ǲǱǳ. 
ǪǴǱǱǦǶǴǨ Ǯ ǺǴǶǲǮǶǹǫǸǷȅ Ǯǭ ǪǨǹǻ ǮǷǸǴǽǳǮǰǴǨ: 2/ 3 ñ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǫ ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ Ǯ 1/ 3 ð ǵǴǷǸǹǵǱǫǳǮȅ ǶǴȅǱǸǮ ǴǸ 
ǵǶǴǺǮǳǦǳǷǮǶǴǨǦǳǳȁǻ ǵǶǴǫǰǸǴǨ, ǰǴǸǴǶȁǫ ǷǴǷǸǦǨǱȅȄǸ 3-6% ǵǶǴǪǦǬ 
ǵǶǴǪǹǰǼǮǮ ǹǷǵǫǾǳȁǻ ǵǶǴǫǰǸǴǨ. ǔǰǴǱǴ 70% ǧȄǪǬǫǸǦ ǔǺǮǷǦ 
ǩǱǦǨǳǴǩǴ ǹǽȆǳǴǩǴ ǳǦǵǶǦǨǱȅǫǸǷȅ ǳǦ ǩǶǦǳǸǴǨǴǫ ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ 
ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ ǶǦǭǶǦǧǴǸǴǰ. ǍǦ ǩǴǪ ǴǷǹǿǫǷǸǨǱȅǫǸǷȅ ǵǴǪǪǫǶǬǰǦ 
ǧǴǱǫǫ 1000 ǵǶǴǫǰǸǴǨ ǷǨȁǾǫ 500 ǰǴǲǵǦǳǮǯ, ǵǶǮ ȃǸǴǲ 
ǺǮǳǦǳǷǮǶǹǫǸǷȅ 20-50% ǧȄǪǬǫǸǦ ǮǷǷǱǫǪǴǨǦǳǮǯ. 

¾ ǆǰǸǹǦǱȂǳȁǫ ǵǶǴǩǶǦǲǲȁ ǔǺǮǷǦ ǩǱǦǨǳǴǩǴ ǹǽȆǳǴǩǴ ǲǴǬǳǴ ǶǦǭǧǮǸȂ 
ǳǦ ǳǫǷǰǴǱȂǰǴ ǸǮǵǴǨ: 

¾ ǊǴǰǴǳǰǹǶǫǳǸǳȁǫ Ǯ ǪǴǱǩǴǷǶǴǽǳȁǫ R&D ǕǶǴǩǶǦǲǲȁ ð ǳǦǼǫǱǫǳȁ ǳǦ 
ǮǷǷǱǫǪǴǨǦǳǮȅ, ǰǴǸǴǶȁǫ ǵǶǴǨǴǪȅǸǷȅ ǳǦ ǷǦǲȁǻ ǵǫǶǨȁǻ ǷǸǦǪǮȅǻ 
ǵǴȅǨǱǫǳǮȅ ǳǦǹǽǳǴǯ ǮǪǫǮ ǧǫǭ ǨǴǭǲǴǬǳǴǷǸǮ ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ 
ǶǦǭǶǦǧǴǸǰǮ Ǩ ǵǫǶǨȁǫ ǩǴǪȁ. 

¾ Pre-seed Ǯ Seed ǕǶǴǩǶǦǲǲȁ ð ǳǦǼǫǱǫǳȁ ǳǦ ǵǶǴǫǰǸȁ Ǯ 
ǮǷǷǱǫǪǴǨǦǳǮȅ, ǰǴǸǴǶȁǫ ǳǦǻǴǪȅǸǷȅ ǳǦ ǳǦǽǦǱȂǳȁǻ ǷǸǦǪǮȅǻ 
ǮǳǨǫǷǸǮǶǴǨǦǳǮȅ. 

¾ ǎǳǪǹǷǸǶǮǦǱȂǳȁǫ R&D ǕǶǴǩǶǦǲǲȁ ð ǪǱȅ ǵǶǴǫǰǸǴǨ Ǩ ǷǺǫǶǫ 
ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ. 

¾ ǈǳǹǸǶǫǳǳǮǫ R&D-ǵǶǴǩǶǦǲǲȁ ð ǷǴǭǪǦǳȁ ǪǱȅ ǶǦǭǨǮǸǮȅ ǵǶǴǫǰǸǴǨ, 
ǹǱǹǽǾǦȄǿǮǻ ǨǳǹǸǶǫǳǳȄȄ ǷǶǫǪǹ ǎǭǶǦǮǱȅ. 

¾ ǒǫǬǪǹǳǦǶǴǪǳȁǫ ǕǶǴǩǶǦǲǲȁ ð ǧǴǱǫǫ 40 ǵǶǴǩǶǦǲǲ Ƿ ǶǦǭǱǮǽǳȁǲǮ 
ǷǸǶǦǳǦǲǮ Ǯ ǹǳǮǨǫǶǷǮǸǫǸǦǲǮ ǲǮǶǦ. 

 



¾ ǔǷǴǧǴ ǷǸǴǮǸ ǨȁǪǫǱǮǸȂ Ǩ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲǫ ǎǭǶǦǮǱȅ ǶǴǱȂ 
ǒǮǳǮǷǸǫǶǷǸǨǦ ǴǧǴǶǴǳȁ.  

¾ ǈ ǵǫǶǨǹȄ ǴǽǫǶǫǪȂ ǷǱǫǪǹǫǸ ǴǸǲǫǸǮǸȂ ǪǨǦ ǺǦǰǸǦ, ǰǴǸǴǶȁǫ 
ǻǦǶǦǰǸǫǶǳȁ ǪǱȅ ǮǭǶǦǮǱȂǷǰǴǯ ǮǳǪǹǷǸǶǮǮ ǷǸǦǶǸǦǵǴǨ. ǕǫǶǨȁǯ ð 
ǴǧǮǱǮǫ ǷǶǫǪǮ ǷǸǦǶǸǦǵǫǶǴǨ ǧȁǨǾǮǻ ǷǴǸǶǹǪǳǮǰǴǨ ǷǮǱǴǨȁǻ ǷǸǶǹǰǸǹǶ, 
ǩǱǦǨǳȁǲ ǴǧǶǦǭǴǲ ð ǶǦǭǨǫǪǰǮ çǒǴǷǷǦǪè. ǈ çǒǴǷǷǦǪǫè ǷǴǸǶǹǪǳǮǰǮ, 
ǨǴǵǶǫǰǮ ǶǦǷǵǶǴǷǸǶǦǳȆǳǳǴǲǹ ǲǳǫǳǮȄ, ǭǦǳǮǲǦȄǸǷȅ Ǩ ǴǷǳǴǨǳǴǲ 
ǮǳǺǴǶǲǦǼǮǴǳǳȁǲǮ ǸǫǻǳǴǱǴǩǮȅǲǮ, Ǧ ǳǫ ǧǴǫǨǴǯ ǵǴǪǩǴǸǴǨǰǴǯ. ǘǴ Ǭǫ 
ǷǦǲǴǫ ǲǴǬǳǴ ǷǰǦǭǦǸȂ Ǯ ǵǶǴ ȃǱǮǸǳǴǫ ǵǴǪǶǦǭǪǫǱǫǳǮǫ ǜǆǛǆǑǦ, 
ǮǭǨǫǷǸǳǴǫ ǵǴǪ ǳǴǲǫǶǴǲ 8200, ǷǹǿǫǷǸǨǴǨǦǳǮǫ ǰǴǸǴǶǴǩǴ ǷǸǶǹǰǸǹǶǦ 
ǪǴǱǩǴ ǴǸǶǮǼǦǱǦ. ǔǳǴ ǷǴǷǸǴǮǸ ǮǲǫǳǳǴ Ǯǭ ǦǯǸǮǾǳǮǰǴǨ. ǕǶǮ 
ǺǮǳǦǳǷǮǶǴǨǦǳǮǮ ǷǸǦǶǸǦǵǴǨ ǵǶǫǪǵǴǽǸǫǳǮǫ ǴǸǪǦȆǸǷȅ ǮǲǫǳǳǴ Ǹǫǲ, 
ǰǴǸǴǶȁǫ ǧȁǱǮ ǷǴǭǪǦǳȁ ǧȁǨǾǮǲǮ ǷǴǸǶǹǪǳǮǰǦǲǮ ǶǦǭǨǫǪǰǮ Ǯ Ǯǳȁǻ 
ǷǮǱǴǨȁǻ ǷǸǶǹǰǸǹǶ, ǸǦǰ ǰǦǰ ǮǳǨǫǷǸǴǶȁ ǴǸǱǮǽǳǴ ǭǳǦȄǸ: ǱǹǽǾǮǫ 
ǵǶǴǺǫǷǷǮǴǳǦǱȁ ð ǮǲǫǳǳǴ ǨȁǻǴǪǼȁ ǴǸǸǹǪǦ. 

¾ ǈǸǴǶǴǯ ǺǦǰǸ ð ǳǦǱǮǽǮǫ ǷǶǫǪǮ ǮǳǨǫǷǸǴǶǴǨ ǧǴǱȂǾǴǩǴ ǰǴǱǮǽǫǷǸǨǦ 
ǱȄǪǫǯ, ǸǦǰ ǮǱǮ ǮǳǦǽǫ ǮǲǫȄǿǮǻ ǴǸǳǴǾǫǳǮǫ ǰ ǷǮǱǴǨȁǲ ǷǸǶǹǰǸǹǶǦǲ. 
ǋǷǸȂ Ǯ ǭǦǶǹǧǫǬǳȁǫ ǮǳǨǫǷǸǴǶȁ Ǩ ǮǭǶǦǮǱȂǷǰǮǫ ǷǸǦǶǸǦǵȁ, ǮǲǫȄǿǮǫ 
ǳǫǵǴǷǶǫǪǷǸǨǫǳǳǴǫ ǴǸǳǴǾǫǳǮǫ ǰ ǷǮǱǴǨȁǲ ǷǸǶǹǰǸǹǶǦǲ. ǈ ǳǦǷǸǴȅǿǮǯ 
ǲǴǲǫǳǸ ǷǱǹǬǧǦ ǶǦǭǨǫǪǰǮ ǎǭǶǦǮǱȅ çǒǴǷǷǦǪè ǷǺǴǶǲǮǶǴǨǦǱǦ 
ǨǫǳǽǹǶǳȁǯ ǺǴǳǪ ǪǱȅ ǮǳǨǫǷǸǮǼǮǯ Ǩ ǮǭǶǦǮǱȂǷǰǮǫ ǷǸǦǶǸǦǵȁ ǳǦ 
ǶǦǳǳǮǻ ǷǸǦǪǮȅǻ, ǵǶǮǽȆǲ ǺǴǳǪ ǶǦǷǷǽǮǸȁǨǦǫǸ ǳǫ ǳǦ ǨǱǦǪǫǳǮǫ 
ǪǴǱȅǲǮ Ǩ ǷǸǦǶǸǦǵǦǻ, Ǧ ǳǦ ǪǴǷǸǹǵ ǰ ǸǫǻǳǴǱǴǩǮȅǲ, ǰǴǸǴǶȁǫ ǧǹǪǹǸ 
ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ ǳǦ ǧǱǦǩǴ ǧǫǭǴǵǦǷǳǴǷǸǮ. ǚǴǳǪ ǵǴǱǳǴǷǸȂȄ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǯ, ǷǺǴǶǲǮǶǴǨǦǳ Ǯǭ ǧȄǪǬǫǸǦ çǒǴǷǷǦǪǦè ǧǫǭ 
ǵǶǮǨǱǫǽǫǳǮȅ ǷǸǴǶǴǳǳǫǩǴ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ. 

 



¾ ǝǸǴ ǰǦǷǦǫǸǷȅ ǽǮǷǸǴ ǩǶǦǬǪǦǳǷǰǴǯ ǽǦǷǸǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ 
ǎǭǶǦǮǱȅ, ǷǱǫǪǹǫǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ ǨǫǷȂǲǦ ǨǦǬǳǴǫ ǲǫǷǸǴ Ǩ ǷǮǷǸǫǲǫ 
ǷǴǭǪǦǳǮȅ, ǶǦǭǨǮǸǮȅ Ǯ ǵǴǪǪǫǶǬǰǮ ǮǳǳǴǨǦǼǮǯ Ǩ ǎǭǶǦǮǱǫ ǭǦǳǮǲǦȄǸ 
çǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǸǫǵǱǮǼȁè. ǣǸǴ ǽǮǷǸǴ ǮǭǶǦǮǱȂǷǰǮǯ ǸǫǶǲǮǳ, ǨǴ ǨǷǫǲ 
ǴǷǸǦǱȂǳǴǲ ǲǮǶǫ ȃǸǴǸ ǮǳǷǸǶǹǲǫǳǸ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ ǳǦǭȁǨǦȄǸ 
çǧǮǭǳǫǷ-ǮǳǰǹǧǦǸǴǶǦǲǮè. ǕǫǶǨǴǳǦǽǦǱȂǳǴ, Ǩ 1992-ǲ, ǧǮǭǳǫǷ-
ǮǳǰǹǧǦǸǴǶȁ ǭǦǪǹǲȁǨǦǱǮǷȂ ǷǵǫǼǮǦǱȂǳǴ ǪǱȅ ǶǫǵǦǸǶǮǦǳǸǴǨ Ǯǭ ǧȁǨǾǫǩǴ 
ǗǗǗǖ. ǕǴǭǬǫ çǸǫǵǱǮǼȁè, ǰǦǰ ǵǶǴǭǨǦǱǮ Ǯǻ Ǩ ǷǸǶǦǳǫ, ǷǸǦǱǮ ǴǸǰǶȁǸȁ 
ǪǱȅ ǨǷǫǻ ǮǭǶǦǮǱȂǸȅǳ, ǨǰǱȄǽǦȅ ǦǶǦǧǴǨ. ǖǹǰǴǨǴǪǷǸǨǴ ǸǦǰǮǻ ǷǸǶǹǰǸǹǶ 
ǧǫǶǫǸ ǳǦ Ƿǫǧȅ ǨǷǫ ǧȄǶǴǰǶǦǸǮǽǫǷǰǮǫ Ǯ ǴǶǩǦǳǮǭǦǼǮǴǳǳȁǫ ǨǴǵǶǴǷȁ, Ǧ 
ǮǭǴǧǶǫǸǦǸǫǱǮ ǵǴǱǹǽǦȄǸ ǨǴǭǲǴǬǳǴǷǸȂ ǭǦǳǮǲǦǸȂǷȅ ǮǷǰǱȄǽǮǸǫǱȂǳǴ 
ǶǦǭǶǦǧǴǸǰǦǲǮ. ǐǴǲǵǦǳǮȅ Ǩ çǸǫǵǱǮǼǫè ǴǧǫǷǵǫǽǫǳǦ ǨǷǫǯ ǳǫǴǧǻǴǪǮǲǴǯ 
ǮǳǺǶǦǷǸǶǹǰǸǹǶǴǯ, ǰǴǸǴǶǦȅ ǲǴǬǫǸ ǵǴǳǦǪǴǧǮǸȂǷȅ ǳǴǨǴǲǹ ǧǮǭǳǫǷǹ: 
ǱǦǧǴǶǦǸǴǶǮȅǲǮ, ǷǫǶǨǫǶǦǲǮ ð Ǯ ǳǦǻǴǪǮǸǷȅ Ǩ ǧǱǦǩǴǵǶǮȅǸǳǴǯ ǳǦǹǽǳǴǯ 
ǷǶǫǪǫ. ǕǴȃǸǴǲǹ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂ ǲǴǬǫǸ ǷǴǷǶǫǪǴǸǴǽǮǸȂǷȅ ǳǦ ǷǦǲǴǲ 
ǩǱǦǨǳǴǲ ð ǶǦǭǨǮǸǮǮ ǷǨǴǫǩǴ ǵǶǴǪǹǰǸǦ. 

¾ ǐǦǬǪȁǯ ǧǮǭǳǫǷ-ǮǳǰǹǧǦǸǴǶ ǶǦǭǨǮǨǦǫǸ Ǩ ǷǶǫǪǳǫǲ 10 ǷǸǦǶǸǦǵǴǨ 
ǴǪǳǴǨǶǫǲǫǳǳǴ. ǓǴǨǴǫ ǵǶǫǪǵǶǮȅǸǮǫ ǳǦǧǮǶǦǫǸ ǷǮǱȁ Ǩ çǸǫǵǱǮǼǫè Ǩ 
ǸǫǽǫǳǮǫ ǪǨǹǻ-ǸǶȆǻ ǱǫǸ, Ǧ ǭǦǸǫǲ ǹǻǴǪǮǸ Ǩ ǷǦǲǴǷǸǴȅǸǫǱȂǳǴǫ ǵǱǦǨǦǳǮǫ. 
ǋǷǱǮ ǵǶǴǫǰǸ ǴǰǦǭȁǨǦǫǸǷȅ ǹǷǵǫǾǳȁǲ, ǧǮǭǳǫǷǲǫǳ ǨǴǭǨǶǦǿǦǫǸ ǪǫǳȂǩǮ 
ǵǴǷǶǫǪǷǸǨǴǲ ǨȁǵǱǦǸȁ ǶǴȅǱǸǮ ð ǴǧȁǽǳǴ 3-4% Ƿ ǵǶǴǪǦǬ. ǋǷǱǮ Ǭǫ ǳǫǸ, 
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂ ǳǫ ǳǫǷȆǸ ǴǸǨǫǸǷǸǨǫǳǳǴǷǸǮ ǵǫǶǫǪ ǩǴǷǹǪǦǶǷǸǨǴǲ. ǈ 
ǷǨȅǭǮ Ƿ ȃǸǮǲ Ǯ ǵǶǴǨǴǪǮǸǷȅ ǸǿǦǸǫǱȂǳȁǯ ǴǸǧǴǶ ǭǦȅǨǴǰ. ǇȄǪǬǫǸ, 
ǨȁǪǫǱȅǫǲȁǯ ǳǦ ǴǪǮǳ ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǵǶǴǫǰǸ, ǷǴǷǸǦǨǱȅǫǸ 350-600 
ǸȁǷȅǽ ǪǴǱǱǦǶǴǨ. ǇǮǴǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǰǴǲǵǦǳǮǮ Ǩ ǸǫǽǫǳǮǫ ǸǶȆǻ ǱǫǸ 
ǲǴǩǹǸ ǵǴǱǹǽǮǸȂ ǪǴ 1,8 ǲǱǳ. ǪǴǱǱǦǶǴǨ ǩǴǷǺǮǳǦǳǷǮǶǴǨǦǳǮȅ. 

 



¾ ǗǹǸȂ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ ǎǭǶǦǮǱȅ ǨȁǶǦǬǦǫǸǷȅ ǨǴ 
ǨǷǫǷǸǴǶǴǳǳǫǯ ǵǴǲǴǿǮ ǰǴǲǵǦǳǮȅǲ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳǴǩǴ 
ǷǫǰǸǴǶǦ. ǍǦǽǦǷǸǹȄ ȃǸǴ ǨȁǶǦǬǦǫǸǷȅ Ǩ ǵǶȅǲǴǲ 
ǷǹǧǷǮǪǮǶǴǨǦǳǮǮ ǳǦǹǽǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ ǶǦǭǶǦǧǴǸǴǰ. 
ǓǦǵǶǮǲǫǶ, ǇȄǶǴ ǉǱǦǨǳǴǩǴ ǹǽȆǳǴǩǴ ǵǶǮ ǒǮǳǮǷǸǫǶǷǸǨǫ 
ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ Ǯ ǸǴǶǩǴǨǱǮ ǫǬǫǩǴǪǳǴ ǨȁǪǫǱȅǫǸ ǴǰǴǱǴ 
400 ǲǱǳ. ǪǴǱǱǦǶǴǨ Ǩ ǰǦǽǫǷǸǨǫ ǷǸǮǵǫǳǪǮǯ ǳǦ 
ǮǷǷǱǫǪǴǨǦǳǮȅ Ǯ ǶǦǭǶǦǧǴǸǰǹ, ǽǸǴ ǵǴǰǶȁǨǦǫǸ ǴǸ 30% ǪǴ 
66% ǨǷǫǯ Ǯǻ ǷǸǴǮǲǴǷǸǮ. ǔǰǴǱǴ 100 ǲǱǳ. ǪǴǱǱǦǶǴǨ Ǩ ǩǴǪ 
ǷǴǷǸǦǨǱȅȄǸ ǰǴǲǵǫǳǷǦǼǮǮ ǲǮǳǮǷǸǫǶǷǸǨǦ Ǩ ǨǮǪǫ 
ǵǶǴǼǫǳǸǳȁǻ ǴǸǽǮǷǱǫǳǮǯ ǵǶǮ ǹǷǱǴǨǮǮ ǹǷǵǫǾǳǴǯ 
ǶǫǦǱǮǭǦǼǮǮ ǵǶǴǪǹǰǼǮǮ. 

¾ ǕǴǲǮǲǴ ȃǸǴǩǴ ǩǴǷǹǪǦǶǷǸǨǴ ǷǴǭǪǦǱǴ ǷǵǫǼǮǦǱȂǳǹȄ 
ǮǳǺǶǦǷǸǶǹǰǸǹǶǹ ǵǴǪǪǫǶǬǰǮ ǮǳǳǴǨǦǼǮǯ. ǇȄǶǴ ǉǱǦǨǳǴǩǴ 
ǹǽȆǳǴǩǴ ǒǮǳǮǷǸǫǶǷǸǨǦ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ Ǯ ǸǴǶǩǴǨǱǮ 
ǎǭǶǦǮǱȅ ǵǶǫǪǴǷǸǦǨǱȅǫǸ ǵǴǲǴǿȂ çǷǸǦǶǸǴǨȁǲè 
ǵǶǫǪǵǶǮȅǸǮȅǲ, ǰǴǸǴǶȁǫ ǷǴǭǪǦǳȁ ǨǴ ǨǷǫǻ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǸǫǵǱǮǼǦǻ, ǶǦǷǵǴǱǴǬǫǳǳȁǻ ǵǴ ǨǷǫǯ 
ǷǸǶǦǳǫ.  

 



¾ ǔǰǴǱǴ ǸȁǷȅǽǮ ǵǫǶǷǵǫǰǸǮǨǳȁǻ ǸǫǻǳǮǽǫǷǰǮǻ ǮǪǫǯ ǧȁǱǴ 
ǶǫǰǴǲǫǳǪǴǨǦǳǴ ǰ ǶǫǦǱǮǭǦǼǮǮ Ǩ ȃǸǮǻ çǸǫǵǱǮǼǦǻè. 
ǐǦǬǪȁǯ ǩǴǪ ǳǫ ǲǫǳǫǫ ǷǴǸǳǮ ǰǴǲǵǦǳǮǯ, ǨȁǵǫǷǸǴǨǦǳǳȁǻ Ǩ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǸǫǵǱǮǼǦǻ, ǵǴǪǵǮǷȁǨǦȄǸ ǪǴǩǴǨǴǶǦ Ƿ 
ǮǳǨǫǷǸǴǶǦǲǮ ǮǱǮ ǰǴǲǲǫǶǽǫǷǰǮǲǮ ǵǦǶǸǳȆǶǦǲǮ. Ǘǹǲǲȁ 
ǰǴǳǸǶǦǰǸǴǨ ǷǴǷǸǦǨǱȅȄǸ ǴǸ ǳǫǷǰǴǱȂǰǮǻ ǪǫǷȅǸǰǴǨ ǸȁǷȅǽ ǪǴ 
ǪǫǷȅǸǰǴǨ ǲǮǱǱǮǴǳǴǨ ǳǦ ǰǦǬǪȁǯ Ǯǭ ǵǶǴǫǰǸǴǨ Ǩ 
ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ ȃǸǦǵǦ ǶǦǭǨǮǸǮȅ ǸǴǯ ǮǱǮ ǮǳǴǯ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ ǮǪǫǮ. ǎǳǮǼǮǦǸǴǶ ǮǳǳǴǨǦǼǮǯ 
ǵǶǫǪǷǸǦǨǱȅǫǸ ǳǫǴǧǻǴǪǮǲȁǫ ǲǦǸǫǶǮǦǱȁ, ǨǰǱȄǽǦȅ 
ǧǮǭǳǫǷ-ǵǱǦǳ, Ǯ ǵǴǷǱǫ ǵǴǱǹǽǫǳǮȅ ǲǫǷǸǦ Ǩ çǸǫǵǱǮǼǫè, 
ǮǲǫǫǸ ǵǶǦǨǴ ǳǦ ǩǶǦǳǸ Ǩ ǶǦǭǲǫǶǫ ǮǱǮ 85% ǴǸ 
ǹǸǨǫǶǬǪȆǳǳǴǩǴ ǧȄǪǬǫǸǦ ǵǶǴǫǰǸǦ, ǮǱǮ ǪǴ 170 ǸȁǷȅǽ 
ǪǴǱǱǦǶǴǨ Ǩ ǩǴǪ ǳǦ ǵǶǴǸȅǬǫǳǮǮ ǪǨǹǻ ǱǫǸ. ǈǴǭǨǶǦǸ ǷǷǹǪȁ 
ǳǦǽǮǳǦǫǸǷȅ ǸǴǱȂǰǴ ǵǴǷǱǫ ǸǴǩǴ, ǰǦǰ ǶǦǭǶǦǧǴǸǽǮǰ 
ǵǶǮǨǱǫǰǦǫǸ ǨǳǫǾǳǫǫ ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ. ǈǫǳǽǹǶǳȁǫ 
ǺǴǳǪȁ, ǰǦǰ ǵǶǦǨǮǱǴ, ǵǴǱǴǬǮǸǫǱȂǳǴ ǴǸǳǴǷȅǸǷȅ ǰ 
ǵǶǴǫǰǸǦǲ, ǰǴǸǴǶȁǫ ǵǶǮǳȅǸȁ ǰǴǲǮǷǷǮǫǯ ǪǱȅ ǴǸǶǦǧǴǸǰǮ Ǩ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ ǸǫǵǱǮǼǫ.  

¾ ǈ ǷǱǹǽǦǫ ǫǷǱǮ ǳǫ ǹǪǦǱǴǷȂ ǳǮǰǴǩǴ ǫȄ ǭǦǮǳǸǫǶǫǷǴǨǦǸȂ, ǸǴ 
ǷǷǹǪǦ ǷǵǮǷȁǨǦǫǸǷȅ Ǩ ǵǴǱǳǴǲ ǴǧȀȆǲǫ Ǯ ǧǫǭ ǰǦǰǮǻ-ǱǮǧǴ 
ǪǦǱȂǳǫǯǾǮǻ ǴǧȅǭǦǸǫǱȂǷǸǨ ǷǴ ǷǸǴǶǴǳȁ ǶǦǭǶǦǧǴǸǽǮǰǦ. 

 



¾ ǊǱȅ ǎǭǶǦǮǱȅ ǵǶǴǩǶǦǲǲǦ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǸǫǵǱǮǼ ð ȃǸǴ 
ǨǦǬǳȁǯ ǮǳǷǸǶǹǲǫǳǸ ǵǶǴǪǨǮǬǫǳǮȅ ǳǦǼǮǴǳǦǱȂǳȁǻ ǹǷǮǱǮǯ 
ǨǴ ǨǷǫǲ, ǽǸǴ ǷǨȅǭǦǳǴ Ƿ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǲǮ ǵǶǴǫǰǸǦǲǮ Ǯ 
ǶǦǭǶǦǧǴǸǰǦǲǮ, ǴǷǳǴǨǦǳǳȁǲǮ ǳǦ ǨǦǬǳǫǯǾǮǻ ǶǫǷǹǶǷǦǻ 
ǷǸǶǦǳȁ ð ǮǳǸǫǱǱǫǰǸǹǦǱȂǳȁǻ ǨǴǭǲǴǬǳǴǷǸȅǻ ǱȄǪǫǯ. ǐǦǬǪǦȅ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǦȅ ǸǫǵǱǮǼǦ ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ 
ǷǦǲǴǷǸǴȅǸǫǱȂǳǹȄ ǴǶǩǦǳǮǭǦǼǮȄ, ǶǹǰǴǨǴǪǮǲǹȄ Ǯ 
ǮǳǷǸǶǹǰǸǮǶǹǫǲǹȄ ǷǴǨǫǸǴǲ ǪǮǶǫǰǸǴǶǴǨ, ǷǴǷǸǴȅǿǮǲ Ǯǭ 
ǵǶǴǲȁǾǱǫǳǳǮǰǴǨ, ǧǮǭǳǫǷǲǫǳǴǨ, ǹǽȆǳȁǻ Ǯ 
ǴǧǿǫǷǸǨǫǳǳǮǰǴǨ. ǗǵǫǼǮǦǱȂǳǦȅ ǩǶǹǵǵǦ ǷǵǫǼǮǦǱǮǷǸǴǨ, 
ǶǦǧǴǸǳǮǰǴǨ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǸǫǵǱǮǼ, ǹǸǨǫǶǬǪǦǫǸ ǰǦǬǪȁǯ 
ǵǶǴǫǰǸ, ǰǴǸǴǶȁǯ ǷǴǴǸǨǫǸǷǸǨǹǫǸ Ǯǻ ǼǫǱȅǲ, Ǯ ǵǶǫǪǴǷǸǦǨǱȅǫǸ 
ǨǴǭǲǴǬǳǴǷǸȂ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȅǲ Ǯ ǮǭǴǧǶǫǸǦǸǫǱȅǲ 
ǶǦǧǴǸǦǸȂ ǳǦǪ ǷǨǴǮǲǮ ǵǶǴǩǶǦǲǲǦǲǮ Ǩ ǦǸǲǴǷǺǫǶǫ ǸǫǵǱǦ Ǯ 
ǵǴǪǪǫǶǬǰǮ, Ƿ ǵǴǷǸǴȅǳǳȁǲ ǮǳǷǸǶǹǰǸǦǬǫǲ, ǽǸǴ ǴǽǫǳȂ ǨǦǬǳǴ 
Ǩ ǳǦǽǦǱǫ ǵǹǸǮ. ǘǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǸǫǵǱǮǼȁ ǵǶǫǪǴǷǸǦǨǱȅȄǸ 
ǨǴǭǲǴǬǳǴǷǸȂ Ǯ ǦǧǷǴǶǧǮǶǴǨǦǸȂ ǳǴǨȁǻ ǶǫǵǦǸǶǮǦǳǸǴǨ 
(ǹǽȆǳȁǻ Ǯ ǮǳǬǫǳǫǶǴǨ Ƿ ǧǴǱȂǾǮǲ ǴǵȁǸǴǲ), Ǯ ǨǳǫǪǶȅǸȂ 
ǳǴǨȁǫ ǶǦǭǱǮǽǳȁǫ ǸǫǻǳǴǱǴǩǮǮ, ǵǶǮǨǫǭȆǳǳȁǫ ǮǲǮ. ǈ 
ǶǫǭǹǱȂǸǦǸǫ ǨǱǴǬǫǳǮǯ Ǩ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǸǫǵǱǮǼȁ 
ǶǦǭǨǮǨǦȄǸǷȅ ǨȁǷǴǰǮǫ ǸǫǻǳǴǱǴǩǮǮ, ǽǸǴ ǹǷǮǱǮǨǦǫǸ 
ǰǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳǴǷǸȂ ǷǹǿǫǷǸǨǹȄǿǫǯ ǮǭǶǦǮǱȂǷǰǴǯ 
ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ Ǯ ǷǴǭǪǦȆǸ ǳǴǨȁǫ ǶǦǧǴǽǮǫ ǲǫǷǸǦ.  

 



¾ ǎǭǶǦǮǱȂǷǰǦȅ ǸǫǻǳǴǱǴǩǮǽǫǷǰǦȅ ǸǫǵǱǮǼǦ ð ȃǸǴ ǷǦǲǴǷǸǴȅǸǫǱȂǳǦȅ 
ȄǶǮǪǮǽǫǷǰǦȅ ǫǪǮǳǮǼǦ, ǭǦǵǮǷǦǳǳǦȅ ǰǦǰ ǴǶǩǦǳǮǭǦǼǮȅ, ǷǸǦǨȅǿǦȅ 
ǷǨǴǫǯ ǼǫǱȂȄ ǵǴǱǹǽǫǳǮǫ ǵǶǮǧȁǱǮ. ǕǶǮ ȃǸǴǲ Ǩ ǰǦǬǪǴǯ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ ǸǫǵǱǮǼǫ ǲǮǳǮǲǹǲ 50 % ǶǦǧǴǸǳǮǰǴǨ Ǯ 
ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ ǪǴǱǬǳȁ ǧȁǸȂ ǳǴǨȁǲǮ ǶǫǵǦǸǶǮǦǳǸǦǲǮ. ǙǵǶǦǨǱȅǫǸ 
ǸǫǵǱǮǼǫǯ ǗǴǨǫǸ ǪǮǶǫǰǸǴǶǴǨ, ǰǴǸǴǶȁǯ ǴǵǶǫǪǫǱȅǫǸ ǫȆ ǵǴǱǮǸǮǰǹ. 
ǔǵǫǶǦǸǮǨǳǴǫ ǹǵǶǦǨǱǫǳǮǫ ǸǫǵǱǮǼǫǯ ǴǷǹǿǫǷǸǨǱȅǫǸ ǪǮǶǫǰǸǴǶ, 
ǵǴǱǹǽǦȄǿǮǯ ǭǦǶǵǱǦǸǹ, ǵǶǴǺǫǷǷǮǴǳǦǱ, ǮǲǫȄǿǮǯ ǴǵȁǸ 
ǵǶǴǲȁǾǱǫǳǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ. ǘǫǵǱǮǼǦ ǵǴǲǴǩǦǫǸ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȅǲ 
Ǯ ǹǽȆǳȁǲ, ǴǧǱǦǪǦȄǿǮǲ ǷǨǫǬǮǲǮ ǮǪǫȅǲǮ, ǹǷǵǫǾǳǴ ǭǦǨǫǶǾǮǸȂ 
ǵǶǴǩǶǦǲǲȁ ǶǦǭǶǦǧǴǸǴǰ Ǯ ǪǴǨǫǷǸǮ ǮǪǫǮ ǪǴ ǸǦǰǴǯ ǷǸǦǪǮǮ, ǰǴǩǪǦ 
ǲǴǬǳǴ ǵǶǫǨǶǦǸǮǸȂ Ǯǻ Ǩ ǸǴǨǦǶ, ǴǧǱǦǪǦȄǿǮǯ ǵǴǸǫǳǼǮǦǱǴǲ. 

¾ ǊǱȅ ǸǴǩǴ ǽǸǴǧȁ ǪǴǧǮǸȂǷȅ ȃǸǮǻ ǼǫǱǫǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǦȅ ǸǫǵǱǮǼǦ 
ǵǶǫǪǴǷǸǦǨǱȅǫǸ ǷǱǫǪǹȄǿǮǫ ǹǷǱǹǩǮ: 

¾ ǵǴǲǴǿȂ Ǩ ǹǵǶǦǨǱǫǳǮǮ Ǯ ǴǷǹǿǫǷǸǨǱǫǳǮǮ ǵǶǴǩǶǦǲǲ ǪǱȅ ǵǶǴǨǫǶǰǮ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ Ǯ ǰǴǲǲǫǶǽǫǷǰǴǩǴ ǵǴǸǫǳǼǮǦǱǦ ǮǪǫǮ, 

¾ ǵǴǪǩǴǸǴǨǰǦ ǵǶǴǩǶǦǲǲ ǪǱȅ ǮǷǷǱǫǪǴǨǦǳǮȅ Ǯ ǶǦǭǶǦǧǴǸǰǮ, 

¾ ǵǴǲǴǿȂ Ǩ ǲǴǧǮǱǮǭǦǼǮǮ ǶǦǧǴǽǫǯ ǷǮǱȁ, 

¾ ǵǴǲǴǿȂ Ǩ ǴǶǩǦǳǮǭǦǼǮǮ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǴǩǴ ǰǴǱǱǫǰǸǮǨǦ, 

¾ ǷǴǭǪǦǳǮǫ ǺǮǭǮǽǫǷǰǮǻ ǹǷǱǴǨǮǯ, ǰǴǸǴǶȁǫ ǷǴǴǸǨǫǸǷǸǨǹȄǸ 
ǸǶǫǧǴǨǦǳǮȅǲ ǹǵǶǦǨǱǫǳǮȅ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǲǮ ǵǶǴǩǶǦǲǲǦǲǮ: 
ǷǸǶǹǰǸǹǶǦ, ǴǧǴǶǹǪǴǨǦǳǮǫ, ǦǪǲǮǳǮǷǸǶǦǸǮǨǳǴǫ ǹǵǶǦǨǱǫǳǮǫ, 
ǮǳǷǸǶǹǰǸǦǬ, ǷǫǰǶǫǸǦǶǮǦǸ, ǧǹǻǩǦǱǸǫǶǮȅ, ȄǶǮǪǮǽǫǷǰǦȅ ǷǱǹǬǧǦ, 
ǵǴǲǴǿȂ Ǩ ǲǴǧǮǱǮǭǦǼǮǮ ǰǦǵǮǸǦǱǴǨǱǴǬǫǳǮǯ Ǯ ǵǴǪǩǴǸǴǨǰǦ ǰ ǷǧȁǸǹ Ǯ 
ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ ǮǭǪǫǱǮȅ. 

 



¾ ǘǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǸǫǵǱǮǼȁ ð ǱǮǾȂ ǽǦǷǸȂ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 
ǷǮǷǸǫǲȁ ǎǭǶǦǮǱȅ, ǳǦǻǴǪȅǿǦȅǷȅ ǵǴǪ ǵǦǸǶǴǳǦǬǫǲ ǉǱǦǨǳǴǩǴ 
ǹǽȆǳǴǩǴ ǒǮǳǮǷǸǫǶǷǸǨǦ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ Ǯ ǸǴǶǩǴǨǱǮ ǎǭǶǦǮǱȅ, 
ǭǦǪǦǽǦ ǰǴǸǴǶǴǩǴ ð ǵǴǪǪǫǶǬǰǦ Ǯ ǷǸǮǲǹǱǮǶǴǨǦǳǮǫ ǮǷǷǱǫǪǴǨǦǳǮǯ 
Ǯ ǶǦǭǶǦǧǴǸǴǰ Ǩ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ, ǰǴǴǶǪǮǳǦǼǮȅ ǶǦǧǴǸȁ ǨǷǫǻ 
ǹǽǦǷǸǳǮǰǴǨ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǴǼǫǷǷǦ. ǈ ȃǸǴǲ ǳǦǵǶǦǨǱǫǳǮǮ 
ǇȄǶǴ ǉǱǦǨǳǴǩǴ ǹǽȆǳǴǩǴ ǒǮǳǮǷǸǫǶǷǸǨǦ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ Ǯ 
ǸǴǶǩǴǨǱǮ ǎǭǶǦǮǱȅ ǳǦ ǨǷǫǻ ȃǸǦǵǦǻ ǵǶǴǨǴǪǮǸ Ǩ ǬǮǭǳȂ ǪǴǩǴǨǴǶȁ Ǩ 
ǴǧǱǦǷǸǮ ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ ǶǦǭǶǦǧǴǸǴǰ, ǪǴǵǴǱǳȅȄǿǮǫ 
ǷǴǨǴǰǹǵǳǴǷǸȂ ǮǭǶǦǮǱȂǷǰǮǻ ǷǴǩǱǦǾǫǳǮǯ Ǵ ǷǨǴǧǴǪǳǴǯ ǸǴǶǩǴǨǱǫ Ƿ 
ǗǞǆ, ǐǦǳǦǪǴǯ, ǋǨǶǴǵǫǯǷǰǮǲ ǗǴǴǧǿǫǷǸǨǴǲ, ǋǨǶǴǵǫǯǷǰǴǯ 
ǦǷǷǴǼǮǦǼǮǫǯ ǷǨǴǧǴǪǳǴǯ ǸǴǶǩǴǨǱǮ Ǯ ǶȅǪǴǲ ǫǨǶǴǵǫǯǷǰǮǻ ǷǸǶǦǳ. 
ǎǭǶǦǮǱȂ ǷǴǸǶǹǪǳǮǽǦǫǸ Ǩ ȃǸǴǯ ǴǧǱǦǷǸǮ Ƿ ǚǶǦǳǼǮǫǯ, 
ǓǮǪǫǶǱǦǳǪǦǲǮ, ǎǷǵǦǳǮǫǯ, ǕǴǶǸǹǩǦǱǮǫǯ, ǆǨǷǸǶǮǫǯ, ǇǫǱȂǩǮǫǯ, 
ǎǶǱǦǳǪǮǫǯ Ǯ ǎǳǪǮǫǯ. 

¾ ǎǳǨǫǷǸǮǼǮǴǳǳȁǯ ǼǫǳǸǶ ǒǮǳǮǷǸǫǶǷǸǨǦ ǸǴǶǩǴǨǱǮ Ǯ 
ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ ǵǶǫǪǴǷǸǦǨǱȅǫǸ ǷǹǧǷǮǪǮǮ ǪǱȅ ǷǴǭǪǦǳǮȅ ǳǴǨȁǻ 
Ǯ ǶǦǷǾǮǶǫǳǮȅ ǷǹǿǫǷǸǨǹȄǿǮǻ ǵǶǴǲȁǾǱǫǳǳȁǻ ǵǶǫǪǵǶǮȅǸǮǯ. 
ǖǦǭǲǫǶ ǷǷǹǪȁ ǭǦǨǮǷǮǸ ǴǸ ǶǫǩǮǴǳǦ: ǵǶǫǪǵǶǮȅǸǮȅ, 
ǶǦǷǵǴǱǴǬǫǳǳȁǫ Ǩ ǵǫǶǮǺǫǶǮǯǳȁǻ ǭǴǳǦǻ, ǨǵǶǦǨǫ ǵǶǫǸǫǳǪǴǨǦǸȂ 
ǳǦ ǧǴǱǫǫ ǭǳǦǽǮǸǫǱȂǳȁǫ ǷǹǧǷǮǪǮǮ. ǚǮǶǲȁ ǻǦǯ-ǸǫǰǦ, ǰǦǰ 
ǵǶǦǨǮǱǴ, ǳǫ ȅǨǱȅȄǸǷȅ ǴǷǴǧǫǳǳǴ ǰǦǵǮǸǦǱǴȆǲǰǮǲǮ, ǵǴȃǸǴǲǹ ǴǳǮ 
ǵǶǫǪǵǴǽǮǸǦȄǸ ǸǦǰǹȄ ǺǴǶǲǹ ǵǴǴǿǶǫǳǮǯ, ǰǦǰ ǳǦǱǴǩǴǨȁǫ ǱȂǩǴǸȁ. 

 



¾ ǈ ǎǭǶǦǮǱǫ ǷǽǮǸǦȄǸ, ǽǸǴ ǰǱȄǽ ǰ ǹǷǵǫǻǹ Ǩ ǷǺǫǶǫ ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮǯ ð 
ȃǸǴ ǮǳǨǫǷǸǮǼǮǴǳǳȁǫ ǺǴǳǪȁ, ǨǰǱǦǪȁǨǦȄǿǮǫ ǷǶǫǪǷǸǨǦ Ǩ ǷǴǭǪǦǳǮǫ 
ǳǴǨȁǻ ǰǴǲǵǦǳǮǯ. ǓǦǱǮǽǮǫ ǨǫǳǽǹǶǳǴǩǴ ǰǦǵǮǸǦǱǦ, ǴǧǫǷǵǫǽǮǨǦȄǿǫǩǴ 
ǪǫȅǸǫǱȂǳǴǷǸȂ çǷǸǦǶǸǴǨȁǻè ǵǶǫǪǵǶǮȅǸǮǯ, ǵǴǭǨǴǱǮǱǴ ǴǷǹǿǫǷǸǨǮǸȂ 
ǷǨǴǮ ǮǪǫǮ ǷǴǸǳȅǲ ǳǴǨȁǻ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǫǯ. ǐǴǱǮǽǫǷǸǨǴ ǨǫǳǽǹǶǳǴǩǴ 
ǰǦǵǮǸǦǱǦ, ǨǰǱǦǪȁǨǦǫǲǴǩǴ Ǩ ǮǭǶǦǮǱȂǷǰǮǫ ǮǳǳǴǨǦǼǮǴǳǳȁǫ ǵǶǴǫǰǸȁ, Ǩ 
ǵǴǷǱǫǪǳǫǫ ǨǶǫǲȅ ǫǬǫǩǴǪǳǴ ǨǴǭǶǦǷǸǦǫǸ ǳǦ 30-35%. ǋǬǫǩǴǪǳǴ ǳǫ 
ǲǫǳǫǫ 3 ǲǱǶǪ. ǪǴǱǱǦǶǴǨ ǮǳǨǫǷǸǮǶǹǫǸǷȅ ǮǭǶǦǮǱȂǷǰǮǲ Ǯ 
ǲǫǬǪǹǳǦǶǴǪǳȁǲ ǨǫǳǽǹǶǳȁǲ ǰǦǵǮǸǦǱǴǲ Ǩ ǮǭǶǦǮǱȂǷǰǮǫ 
ǮǳǳǴǨǦǼǮǴǳǳȁǫ ǵǶǴǫǰǸȁ Ƿ ǵǴǨȁǾǫǳǳǴǯ ǷǸǫǵǫǳȂȄ ǶǮǷǰǦ, ǽǸǴ 
ǷǴǵǴǷǸǦǨǮǲǴ Ƿ ǴǧȀȆǲǴǲ ǨǫǳǽǹǶǳȁǻ ǮǳǨǫǷǸǮǼǮǯ, ǴǧǶǦǿǦȄǿǮǻǷȅ Ǩ 
ǗǮǱǮǰǴǳǴǨǴǯ ǊǴǱǮǳǫ. ǋǷǱǮ ǸǦǰǮǫ ǸǫǳǪǫǳǼǮǮ ǷǴǻǶǦǳȅǸǷȅ, ǸǴ Ǩ 
ǧǱǮǬǦǯǾǫǲ ǧǹǪǹǿǫǲ ǎǭǶǦǮǱȂ ǷǸǦǳǫǸ ǳǴǨȁǲ ǮǳǳǴǨǦǼǮǴǳǳȁǲ 
ǼǫǳǸǶǴǲ ǲǮǶǦ.  

¾ ǐ ǳǦǽǦǱǹ ǳȁǳǫǾǳǫǩǴ ǸȁǷȅǽǫǱǫǸǮȅ ǷǸǶǦǳǦ ǶǦǷǵǴǱǦǩǦǱǦ ǹǬǫ 40 
ǷǵǫǼǮǦǱǮǭǮǶǴǨǦǳǳȁǲǮ Ǯ ǧǴǱǫǫ 30 ǪǮǨǫǶǷǮǺǮǼǮǶǴǨǦǳǳȁǲǮ ǺǴǳǪǦǲǮ 
ǶǮǷǰǴǨǴǩǴ ǰǦǵǮǸǦǱǦ, Ǧ ǸǦǰǬǫ 2 ǸȁǷȅǽǦǲǮ ǳǦǹǰǴȆǲǰǮǻ ǺǮǶǲ, 40 Ǯǭ 
ǰǴǸǴǶȁǻ ǰǴǸǮǶǴǨǦǱǮǷȂ Ǩ ǦǲǫǶǮǰǦǳǷǰǴǯ ǷǮǷǸǫǲǫ NASDAQ. ǣǸǴǲǹ 
ǷǵǴǷǴǧǷǸǨǴǨǦǱǮ ǸǦǰǮǫ ǲǫǶȁ, ǰǦǰ ǵǶǫǪǴǷǸǦǨǱǫǳǮǫ ǩǶǦǳǸǴǨ ǪǱȅ 
ǵǶǴǨǫǪǫǳǮȅ Ǔǎǔǐǖ Ǩ ǮǳǸǫǶǫǷǦǻ ǲǦǱǴǩǴ ǳǦǹǰǴȆǲǰǴǩǴ ǧǮǭǳǫǷǦ, 
ǵǫǶǫǪǦǽǦ ǸǫǻǳǴǱǴǩǮǯ Ǯǭ ǨǴǫǳǳǴǩǴ Ǩ ǩǶǦǬǪǦǳǷǰǮǯ ǷǫǰǸǴǶ ȃǰǴǳǴǲǮǰǮ 
Ǯ ǵǶǴǽǫǫ.  

¾ ǈ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǴǰǴǱǴ 80 ǨǫǳǽǹǶǳȁǻ ǺǴǳǪǴǨ ǎǭǶǦǮǱȅ, ǸǫǷǳǴ 
ǷǨȅǭǦǳǳȁǻ Ƿ ǦǲǫǶǮǰǦǳǷǰǮǲ ǨǫǳǽǹǶǳȁǲ ǰǦǵǮǸǦǱǴǲ, ǴǧȀǫǪǮǳǫǳȁ Ǩ 
ǶǦǲǰǦǻ ǆǷǷǴǼǮǦǼǮǮ ǨǫǳǽǹǶǳǴǩǴ ǰǦǵǮǸǦǱǦ.  

 



¾ ǔǪǳǴǯ Ǯǭ ǷǴǷǸǦǨǱȅȄǿǮǻ ǵǴǶǦǭǮǸǫǱȂǳȁǻ ǹǷǵǫǻǴǨ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 
ǷǮǷǸǫǲȁ ǎǭǶǦǮǱȅ ȅǨǮǱǴǷȂ ǸǴ, ǽǸǴ Ǵǳ ǷǸǦǱ ǺǦǰǸǮǽǫǷǰǮ ǵǫǶǨǴǯ ǷǸǶǦǳǴǯ 
Ǩ ǲǮǶǫ, ǰǴǸǴǶǦȅ ǴǰǦǭȁǨǦǱǦ ǩǴǷǹǪǦǶǷǸǨǫǳǳǹȄ ǵǴǪǪǫǶǬǰǹ ǳǦǽǮǳǦȄǿǮǲ 
ǰǴǲǵǦǳǮȅǲ. ǈ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǧǴǱȂǾǮǫ ǷǶǫǪǷǸǨǦ ǮǳǨǫǷǸǮǶǹǫǸǷȅ Ǩ 
start -up ǰǴǲǵǦǳǮǮ, Ǯǻ ǳǦ ǸǶǮ ǩǴǪǦ ǴǷǨǴǧǴǬǪǦȄǸ ǴǸ ǹǵǱǦǸȁ ǳǦǱǴǩǦ, 
ǽǫǸȁǶǫ ǲǫǷȅǼǦ ǧǫǷǵǱǦǸǳǴ ǹǽǦǸ Ǯ ǵǶǫǪǴǷǸǦǨǱȅȄǸ ǰǶǫǪǮǸ Ǩ 30 ǸȁǷȅǽ 
ǪǴǱǱǦǶǴǨ. ǗǫǯǽǦǷ Ǩ ǎǭǶǦǮǱǫ ǷǨȁǾǫ 4800 start -up ǰǴǲǵǦǳǮǯ. ǓǦ ǓȂȄ-
ǏǴǶǰǷǰǴǯ ǧǮǶǬǫ ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮǯ NASDAQ ǎǭǶǦǮǱȂ ǹǷǸǹǵǦǫǸ ǸǴǱȂǰǴ 
ǗǞǆ. ǆ ǵǴ ǮǳǨǫǷǸǮǼǮȅǲ Ǩ ǳǴǹ-ǻǦǹ ǳǦ 10 ǸȁǷȅǽ ǳǦǷǫǱǫǳǮȅ ǎǭǶǦǮǱȂ 
ǵǶǫǨǴǷǻǴǪǮǸ ǗǞǆ Ǩ 2,5 ǶǦǭǦ Ǯ Ǩ 30 ǶǦǭ ǋǨǶǴǵǹ.  

¾ ǈǫǳǽǹǶǳǴǫ ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ Ǩ ǰǦǬǪǴǯ ǷǸǶǦǳǫ ǮǲǫǫǸ ǷǨǴȄ ǷǵǫǼǮǺǮǰǹ. 
ǋǷǱǮ ǵǫǶǫǪǴǨȁǫ ǺǮǶǲȁ ǨǫǳǽǹǶǳǴǩǴ ǰǦǵǮǸǦǱǦ, Ǩ ǴǷǳǴǨǳǴǲ Ǯǭ ǗǞǆ Ǯ 
ǋǨǶǴǵȁ, ǴǷǹǿǫǷǸǨǱȅȄǸ ǵǦǰǫǸǳǴǫ ǮǳǨǫǷǸǮǶǴǨǦǳǮǫ Ǩ ǩǶǹǵǵǹ ǴǪǳǴǶǴǪǳȁǻ 
ǵǶǴǫǰǸǴǨ, ǧǱǮǭǰǮǻ ǵǴ ǸǫǲǦǸǮǰǫ, ǸǴ ǧǴǱȂǾǮǳǷǸǨǴ ǮǭǶǦǮǱȂǷǰǮǻ 
ǮǳǨǫǷǸǴǶǴǨ ǵǶǫǪǵǴǽǮǸǦȄǸ ǨǰǱǦǪȁǨǦǸȂ ǷǶǫǪǷǸǨǦ Ǩ ǰǴǳǰǶǫǸǳȁǫ 
ǵǶǴǫǰǸȁ.  

¾ ǈ ǎǭǶǦǮǱǫ ǮǲǫǫǸǷȅ ǴǽǫǳȂ ǲǳǴǩǴ ǮǳǷǸǶǹǲǫǳǸǴǨ ǪǱȅ ǶǦǭǨǮǸǮȅ. ǐǦǬǪȁǯ 
ǽǫǱǴǨǫǰ, ǹ ǰǴǸǴǶǴǩǴ ǫǷǸȂ ǮǳǸǫǶǫǷǳȁǯ ǵǶǴǫǰǸ, ǲǴǬǫǸ ǵǴǱǹǽǮǸȂ ǴǸ 
ǩǴǷǹǪǦǶǷǸǨǦ ǳǦ ǷǴǭǪǦǳǮǫ ǰǴǲǵǦǳǮǮ 80 % Ǫǫǳǫǩ. ǔǷǸǦǱȂǳǴǫ ǪǴǱǬǫǳ ǰǸǴ-
ǸǴ ǨǱǴǬǮǸȂ. ǘǦǰǴǯ ǵǴǪǻǴǪ ǵǴǭǨǴǱǮǱ ǵǴǪǳȅǸȂǷȅ Ǯ ǷǴǭǪǦǸȂ ǵǶǴǮǭǨǴǪǷǸǨǴ 
ǴǽǫǳȂ ǲǳǴǩǮǲ ǱȄǪȅǲ. ǊǴǱȅ Ǹǫǻ, ǰǸǴ ǴǸǰǶȁǱ ǹǷǵǫǾǳǴǫ ǪǫǱǴ, ǴǽǫǳȂ 
ǨȁǷǴǰǦ ð ǳǫ ǪǫǷȅǸȂ, ǳǫ ǪǨǦǪǼǦǸȂ, Ǧ ǷǴǶǴǰ-ǵȅǸȂǪǫǷȅǸ ǵǶǴǼǫǳǸǴǨ! ǛǴǸȅ 
ǧȁ ǳǫǧǴǱȂǾǴǫ ǹǽǦǷǸǮǫ ǽǦǷǸǳǴǩǴ ǰǦǵǮǸǦǱǦ ȅǨǱȅǫǸǷȅ ǴǧȅǭǦǸǫǱȂǳȁǲ ð ǨǷǫ 
ǽȆǸǰǴ ǵǴǳǮǲǦȄǸ, ǽǸǴ ȃǸǴ ǳǹǬǳǴ, ǽǸǴǧ ǳǫ ǶǦǭǨǴǶǴǨǦǱǮ. ǍǦǸǴ ǵǴǱǹǽǮǸȂ 
50 ǵǶǴǼǫǳǸǴǨ ǳǦ ǶǦǭǨǮǸǮǫ ǳǴǨǴǩǴ ǵǶǴǪǹǰǸǦ, ǳǴǨǴǯ ǮǪǫǮ ǲǴǬǫǸ 
ǷǴǨǫǶǾǫǳǳǴ ǱȄǧǦȅ ǰǴǲǵǦǳǮȅ ð Ǩ ǎǭǶǦǮǱǫ ǴǽǫǳȂ ǲǳǴǩǴ ǮǳǨǫǷǸǮǼǮǴǳǳȁǻ 
ǺǴǳǪǴǨ. ǊǫǳȂǩǮ ǵǴǱǹǽǮǸȂ ǱǫǩǰǴ, ǵǴǸǴǲǹ ǽǸǴ ǫǷǸȂ ǴǸǪǦǽǦ. 



¾ ǍǦǱǴǩǴǲ ǹǷǵǫǾǳǴǯ ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǵǶǴǫǰǸǴǨ, ǵǴǲǮǲǴ 
ǼǫǱǫǳǦǵǶǦǨǱǫǳǳǴǯ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǵǴǪǪǫǶǬǰǮ, ǶǦǭǨǮǸǴǯ ǷǮǷǸǫǲȁ 
ǨǫǳǽǹǶǳȁǻ ǺǴǳǪǴǨ Ǯ ǰǦǽǫǷǸǨǫǳǳǴǩǴ ǴǧǶǦǭǴǨǦǳǮȅ, ȅǨǱȅǫǸǷȅ 
ǷǦǲǴǴǶǩǦǳǮǭǦǼǮǮ ǹǽǦǷǸǳǮǰǴǨ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǴǼǫǷǷǦ. ǘǹǸ Ǩ ǵǶǮǲǫǶ 
ǲǴǬǳǴ ǵǶǮǨǫǷǸǮ ǎǭǶǦǮǱȂǷǰǹȄ ǦǷǷǴǼǮǦǼǮȄ ǮǳǪǹǷǸǶǮǮ ǵǫǶǫǪǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ 
(ǎǆǎǕǘ) ð ǰǶǹǵǳǫǯǾǹȄ Ǩ ǎǭǶǦǮǱǫ ǭǴǳǸǮǽǳǹȄ ǴǶǩǦǳǮǭǦǼǮȄ 
ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǻ ǧǮǴǵǶǴǲȁǾǱǫǳǳȁǻ ǵǶǴǮǭǨǴǪǷǸǨ, ǴǧȀǫǪǮǳȅȄǿǹȄ 
ǰǴǲǵǦǳǮǮ, ǴǶǩǦǳǮǭǦǼǮǮ Ǯ ǴǸǪǫǱȂǳȁǻ ǱǮǼ, ǭǦǳȅǸȁǻ Ǩ ǷǫǰǸǴǶǫ ǧǮǴǸǫǻǳǴǱǴǩǮǮ 
Ǯ ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮǯ. ǈ ǎǭǶǦǮǱǫ, ǩǪǫ ǷǸǶǫǲǱǫǳǮǫ ǰ ǮǳǳǴǨǦǼǮȅǲ ǷǴǷǸǦǨǱȅǫǸ 
ǽǦǷǸȂ ǳǦǼǮǴǳǦǱȂǳǴǩǴ ǲǫǳǸǦǱǮǸǫǸǦ, ǲǮǷǷǮȅ ǎǆǎǕǘ ǭǦǰǱȄǽǦǫǸǷȅ Ǩ 
ǹǰǶǫǵǱǫǳǮǮ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǻ ǧǮǴǵǶǴǲȁǾǱǫǳǳȁǻ ǵǶǴǮǭǨǴǪǷǸǨ ǵǴ ǨǷǫǯ 
ǼǫǵǴǽǰǫ ǷǴǭǪǦǳǮȅ ǷǸǴǮǲǴǷǸǮ Ǯ ǪǴǷǸǮǬǫǳǮȅ ǩǱǴǧǦǱȂǳǴǩǴ ǱǮǪǫǶǷǸǨǦ Ǩ 
ǴǧǱǦǷǸǮ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǸǫǻǳǴǱǴǩǮǯ. ǎǆǎǕǘ ǵǶǮǱǦǩǦǫǸ ǹǷǮǱǮȅ ǰ 
ǮǷǷǱǫǪǴǨǦǳǮȄ, ǶǦǭǶǦǧǴǸǰǫ Ǯ ǨǴǵǱǴǿǫǳǮȄ ǵǶǮǳǼǮǵǴǨ Ǯ ǲǫǸǴǪǴǨ ǶǦǭǨǮǸǮȅ 
ǮǭǶǦǮǱȂǷǰǴǯ ǮǳǪǹǷǸǶǮǮ ǵǫǶǫǪǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ, ǶǦǷǵǶǴǷǸǶǦǳȅȅ ǮǳǺǴǶǲǦǼǮȄ 
Ǵ ǫȆ ǪǴǷǸǮǬǫǳǮȅǻ Ǯ ǮǳǳǴǨǦǼǮȅǻ ǵǴ ǨǷǫǲǹ ǲǮǶǹ. ǣǸǦ ǪǫȅǸǫǱȂǳǴǷǸȂ ǎǆǎǕǘ 
ǷǴǭǪǦȆǸ ǧǱǦǩǴǵǶǮȅǸǳǹȄ ǴǧǷǸǦǳǴǨǰǹ ǪǱȅ ǶǦǭǨǮǸǮȅ ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮǯ, ǽǸǴ 
ǵǴǭǨǴǱȅǫǸ ǮǭǶǦǮǱȂǷǰǮǲ ǰǴǲǵǦǳǮȅǲ ǶǦǭǶǦǧǦǸȁǨǦǸȂ ǸǫǻǳǮǽǫǷǰǮǫ ǳǴǨǮǳǰǮ, 
ǳǦǱǦǬǮǨǦǸȂ ǵǶǴǮǭǨǴǪǷǸǨǴ Ǯ ǪǴǷǸǦǨǰǹ ǴǧǿǫǷǸǨǫǳǳǴ ǵǴǱǫǭǳȁǻ ǮǭǪǫǱǮǯ. 

¾ ǈ ǆǷǷǴǼǮǦǼǮǮ ǵǶǫǪǷǸǦǨǱǫǳȁ ǨǷǫ ǷǫǩǲǫǳǸȁ Ǯ ǹǶǴǨǳǮ ǪǦǳǳǴǯ ǴǸǶǦǷǱǮ: 
ǮǳǪǮǨǮǪǹǦǱȂǳȁǫ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǮ, ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǮǳǰǹǧǦǸǴǶȁ, ǷǸǦǶǸǦǵ-
ǰǴǲǵǦǳǮǮ, ǼǫǳǸǶȁ ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ ǶǦǭǶǦǧǴǸǴǰ, ǸǶǦǳǷǳǦǼǮǴǳǦǱȂǳȁǫ 
ǰǴǲǵǦǳǮǮ Ǯ ǵǶǴǨǦǯǪǫǶȁ ǹǷǱǹǩ. ǈǷǫǻ ǽǱǫǳǴǨ ǆǷǷǴǼǮǦǼǮǮ ǴǧȀǫǪǮǳȅǫǸ Ǵǧǿǫǫ 
ǷǸǶǫǲǱǫǳǮǫ ǷǸǦǸȂ ǲǮǶǴǨȁǲ ǱǮǪǫǶǴǲ Ǩ ǷǨǴǫǯ ǴǧǱǦǷǸǮ. ǕǶǫǪǴǷǸǦǨǱȅȅ ǷǨǴǮǲ 
ǽǱǫǳǦǲ ǵǱǦǸǺǴǶǲǹ ǪǱȅ ǰǴǲǲǹǳǮǰǦǼǮǮ Ǯ ǷǴǸǶǹǪǳǮǽǫǷǸǨǦ, ǎǆǎǕǘ ǳǫ ǸǴǱȂǰǴ 
ǪǦȆǸ Ǯǲ ǨǴǭǲǴǬǳǴǷǸȂ ǵǫǶǫǳǮǲǦǸȂ ǴǵȁǸ ǴǸǪǫǱȂǳȁǻ ǹǷǵǫǾǳȁǻ 
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǫǯ, ǳǴ Ǯ ǴǧǫǷǵǫǽǮǨǦǫǸ ǪǴǷǸǹǵ ǰ ǳǦǹǽǳǴ-ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǲ 
Ǯ ǰǴǳǷǸǶǹǰǸǴǶǷǰǮǲ ǶǦǭǶǦǧǴǸǰǦǲ, ǲǦǶǰǫǸǮǳǩǹ, ǵǶǴǨǦǯǪǫǶǦǲ ǺǮǳǦǳǷǴǨȁǲ 
ǹǷǱǹǩ, ǱǮǪǮǶǹȄǿǮǲ ǲǮǶǴǨȁǲ ǺǴǳǪǦǲ ǨǫǳǽǹǶǳǴǩǴ ǰǦǵǮǸǦǱǦ Ǯ ǪǶǹǩǮǲ 
ǮǳǨǫǷǸǴǶǦǲ. 

 



¾ ǕǴǪȁǸǴǬǮǨǦȅ ǴǧǭǴǶ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ ǎǭǶǦǮǱȅ ǳǦǪǴ 
ǴǸǲǫǸǮǸȂ ð ǶȁǳǴǰ ǮǳǨǫǷǸǮǼǮǯ Ǩ ǎǭǶǦǮǱǫ ǺǹǳǰǼǮǴǳǮǶǹǫǸ 
ȃǺǺǫǰǸǮǨǳǴ Ǯ ǨǷǫ ǧǴǱȂǾǫ ǶǦǭǨǮǨǦǫǸǷȅ. ǊǴǷǸǦǸǴǽǳǴ, ǰǦǰ 
ǵǶǦǨǮǱǴ, ǳǫǷǰǴǱȂǰǮǻ ǲǫǷȅǼǫǨ, ǽǸǴǧȁ ǮǳǨǫǷǸǴǶȁ ǳǦǽǦǱǮ 
ǴǸǰǶȁǨǦǸȂ ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ, Ǯ Ǩ ǵǫǶǨǹȄ ǴǽǫǶǫǪȂ 
ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ ǳǦǵǶǦǨǱȅǫǸǷȅ ǳǦ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǫ 
ǦǰǸǮǨȁ. ǎǲǫǳǳǴ ǸǦǲ Ǯ ǧǹǪǹǸ ǵǶǴǮǷǻǴǪǮǸȂ ǨǭǶȁǨȁ 
ǰǦǵǮǸǦǱǮǭǦǼǮǮ.  

¾ ǣǸǴ ǵǶǮǨǴǪǮǸ ǰ ǸǴǲǹ, ǽǸǴ ǲǳǴǩǮǫ ǰǶǹǵǳȁǫ ǰǴǲǵǦǳǮǮ ǷǴǭǪǦȄǸ Ǩ 
ǷǸǶǦǳǫ ǷǨǴǮ ǺǮǱǮǦǱȁ, ǵǶǫǪǵǶǮȅǸǮȅ, ǮǳǳǴǨǦǼǮǴǳǳȁǫ Ǯ 
ǮǳǺǴǶǲǦǼǮǴǳǳȁǫ ǼǫǳǸǶȁ. ǘǦǰ, ǦǲǫǶǮǰǦǳǷǰǮǫ ǮǳǨǫǷǸǮǼǮǴǳǳȁǫ 
ǧǦǳǰǮ ǵǶǴȅǨǱȅȄǸ ǨǷǫ ǧǴǱȂǾǫ ǮǳǸǫǶǫǷǦ ǰ ǮǭǶǦǮǱȂǷǰǮǲ ǺǮǶǲǦǲ, 
ǵǶǮǽȆǲ Ǯǻ ǨǳǮǲǦǳǮǫ ǵǶǮǨǱǫǰǦȄǸ, ǩǱǦǨǳȁǲ ǴǧǶǦǭǴǲ, 
ǸǫǻǳǮǽǫǷǰǮǯ ǷǫǰǸǴǶ Ǯ, Ǩ ǽǦǷǸǳǴǷǸǮ, ǰǴǲǵǦǳǮǮ, 
ǷǵǫǼǮǦǱǮǭǮǶǹȄǿǮǫǷȅ ǳǦ ǶǦǭǶǦǧǴǸǰǫ ǴǵǸǴǨǴǱǴǰǴǳǳȁǻ Ǯ 
ǷǵǹǸǳǮǰǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ, Ǧ ǸǦǰǬǫ ǲǫǸǴǪǴǨ ǵǫǶǫǪǦǽǮ ǩǴǱǴǷǴǨȁǻ 
ǪǦǳǳȁǻ ǽǫǶǫǭ ǎǳǸǫǶǳǫǸ.  

¾ ǎǭǶǦǮǱȂ ȅǨǱȅǫǸǷȅ ǷǶǫǪǴǸǴǽǮǫǲ ǨǫǪǹǿǮǻ ǰǴǲǵǦǳǮǯ, 
ǶǦǧǴǸǦȄǿǮǻ ǨǴ ǲǳǴǩǮǻ ǶȁǳǴǽǳȁǻ ǷǫǩǲǫǳǸǦǻ, ǨǰǱȄǽǦȅ 
ǵǴǱǹǵǶǴǨǴǪǳǮǰǮ, ǷǨȅǭȂ, ǧǫǭǴǵǦǷǳǴǷǸȂ Ǯ ǻǶǦǳǫǳǮǫ ǪǦǳǳȁǻ. 
ǗǸǶǦǳǦ, ǵǴ ǷǹǸǮ, ǷǸǦǱǦ ǺǦǧǶǮǰǴǯ ǵǫǶǷǵǫǰǸǮǨǳȁǻ ǷǸǦǶǸǦǵǴǨ, 
ǰǴǸǴǶȁǫ ǴǧȁǽǳǴ ǧȁǷǸǶǴ ǵǴǩǱǴǿǦȄǸ ǸǶǦǳǷǳǦǼǮǴǳǦǱȂǳȁǫ 
ǰǴǶǵǴǶǦǼǮǮ. 

 



ǔǧǷǹǬǪǦȅ ǷǴǷǸǴȅǳǮǫ ǪǫǱ Ƿ 

ǮǳǳǴǨǦǼǮȅǲǮ Ǩ ǼǮǨǮǱǮǭǴǨǦǳǳǴǲ ǲǮǶǫ, 

ǷǸǴǮǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ ǴǷǳǴǨǳǴǯ ǹǵǴǶ ǵǶǮ 

ǵǴǷǸǶǴǫǳǮǮ ȃǺǺǫǰǸǮǨǳȁǻ 

ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ ǪǫǱǦǫǸǷȅ ǳǦ:  

- ǷǨǫǬǮǫ ǲǴǭǩǮ ǨȁǵǹǷǰǳǮǰǴǨ 

ǹǳǮǨǫǶǷǮǸǫǸǴǨ, ǵǴǷǸǮǩǦȄǿǮǻ Ǩ 

ǵǶǴǼǫǷǷǫ ǹǽȆǧȁ ǸǦǮǳǷǸǨǦ ǳǦǹǰǮ Ǯ 

ǷǫǰǶǫǸȁ ǹǷǵǫǾǳǴǩǴ ǧǮǭǳǫǷǦ ǳǦ ǳǮǨǫ 

ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮǯ; 

- ǨǷǫǲǫǶǳǴǫ ǨǴǨǱǫǽǫǳǮǫ Ǫǫǳǫǩ 

ǧǮǭǳǫǷǲǫǳǴǨ Ǩ ǵǶǴǼǫǷǷ 

ǲǦǸǫǶǮǦǱǮǭǦǼǮǮ ǮǪǫǯ ǨȁǵǹǷǰǳǮǰǴǨ 

ǹǳǮǨǫǶǷǮǸǫǸǴǨ; 

- ǵǶǴǪǹǰǸǮǨǳǴǫ ǹǽǦǷǸǮǫ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǷǸǶǹǰǸǹǶ Ǩ 

ǺǮǳǦǳǷǮǶǴǨǦǳǮǮ ǮǳǳǴǨǦǼǮǯ Ǯǭ 

ǩǴǷǧȄǪǬǫǸǦ Ƿ ǵǴǸǶǫǧǴǯ ǳǦ ǳǹǬǪȁ 

ǩǴǷǹǪǦǶǷǸǨǦ Ǯ ǧǮǭǳǫǷǦ Ƿ ǴǩǱȅǪǰǴǯ ǳǦ 

ǵǶǫǪǱǦǩǦǫǲȁǫ ǹǳǮǨǫǶǷǮǸǫǸǦǲǮ 

ǶǫǾǫǳǮȅ. 
 



¾ ǗǶǫǪǮ ǪǶǹǩǮǻ ǷǸǶǦǳ, ǰǴǸǴǶȁǲ, ǧǱǦǩǴǪǦǶȅ ǵǴǷǸǶǴǫǳǮȄ 
ȃǺǺǫǰǸǮǨǳǴǯ ǳǦǼǮǴǳǦǱȂǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ, ǹǪǦǱǴǷȂ 
ǨǴǯǸǮ Ǩ ǽǮǷǱǴ ǲǮǶǴǨȁǻ ǵǴǷǸǮǳǪǹǷǸǶǮǦǱȂǳȁǻ ǱǮǪǫǶǴǨ, 
ǨȁǪǫǱȅǫǸǷȅ ǚǮǳǱȅǳǪǮȅ. ǋǿȆ ǳǫǷǰǴǱȂǰǴ ǪǫǷȅǸǮǱǫǸǮǯ ǳǦǭǦǪ Ǩ 
ǷǸǶǦǳǫ ǳǫ ǧȁǱǴ ǳǮ ǶǦǭǨǮǸǴǯ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ, ǳǮ ǷǮǱȂǳǴǯ 
ǳǦǹǽǳǴǯ ǧǦǭȁ, ǪǦ Ǯ ǵǶǴǨǫǪǫǳǮȄ ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǻ 
ǮǷǷǱǫǪǴǨǦǳǮǯ ǭǪǫǷȂ ǳǮǰǴǩǪǦ ǳǫ ǹǪǫǱȅǱǴǷȂ ǵǫǶǨǴǷǸǫǵǫǳǳǴǩǴ 
ǭǳǦǽǫǳǮȅ. ǈǷǫǩǴ ǭǦ ǵǦǶǹ ǪǫǷȅǸǰǴǨ ǱǫǸ ǺǮǳǷǰǦȅ ȃǰǴǳǴǲǮǰǦ 
ǵǫǶǫǴǶǮǫǳǸǮǶǴǨǦǱǦǷȂ Ƿ ǵǶǮǶǴǪǳȁǻ ǶǫǷǹǶǷǴǨ ǳǦ ǳǦǹǰǴȆǲǰǴǫ 
ǵǶǴǮǭǨǴǪǷǸǨǴ. ǜǫǱǫǳǦǵǶǦǨǱǫǳǳǦȅ ǵǴǱǮǸǮǰǦ ǩǴǷǹǪǦǶǷǸǨǦ, 
ȃǺǺǫǰǸǮǨǳǴǫ ǨǭǦǮǲǴǪǫǯǷǸǨǮǫ Ƿ ǧǮǭǳǫǷǴǲ Ǯ ǪǴǱǩǴǷǶǴǽǳȁǫ 
ǨǱǴǬǫǳǮȅ Ǩ ǳǦǹǰǹ, ǮǳǳǴǨǦǼǮǮ Ǯ ǴǧǶǦǭǴǨǦǳǮǫ ȅǨǮǱǮǷȂ 
ǧǦǭǴǨȁǲǮ ǵǶǮǳǼǮǵǦǲǮ, ǳǦ ǰǴǸǴǶȁǻ ǧȁǱǦ ǵǴǷǸǶǴǫǳǦ ǴǪǳǦ Ǯǭ 
ǳǦǮǧǴǱǫǫ ȃǺǺǫǰǸǮǨǳȁǻ Ǩ ǲǮǶǫ ǳǦǼǮǴǳǦǱȂǳȁǻ ǮǳǳǴǨǦǼǮǴǳǳȁǻ 
ǲǴǪǫǱǫǯ. 

¾ ǖǫǾǦȄǿǮǲ ǺǦǰǸǴǶǴǲ, ǷǵǴǷǴǧǷǸǨǴǨǦǨǾǮǲ ǧȁǷǸǶǴǯ Ƿǲǫǳǫ 
ǴǶǮǫǳǸǮǶǴǨ ǺǮǳǷǰǴǯ ȃǰǴǳǴǲǮǰǮ ǷǸǦǱǴ ǹǨǫǱǮǽǫǳǮǫ ǮǳǨǫǷǸǮǼǮǯ 
Ǩ ǳǦǹǽǳǴ-ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǹȄ ǪǫȅǸǫǱȂǳǴǷǸȂ Ǩ ǰǴǳǼǫ 70-ǻ ǩǴǪǴǨ. 
ǊǦǬǫ Ǩ ǵǫǶǮǴǪ ǴǧǿǫȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǷǵǦǪǦ ǳǦǽǦǱǦ 90-ǻ ǩǴǪǴǨ 
ǴǧȀǫǲ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǳǦǹǰǮ ǳǫ ǸǴǱȂǰǴ ǳǫ ǷǴǰǶǦǿǦǱǷȅ, Ǧ 
ǵǶǴǪǴǱǬǦǱ ǨǴǭǶǦǷǸǦǸȂ, ǻǴǸȅ Ǯ ǧǴǱǫǫ ǲǫǪǱǫǳǳȁǲǮ ǸǫǲǵǦǲǮ. 

 



¾ ǚǮǳǱȅǳǪǮȅ ǷǸǦǱǦ ǵǫǶǨǴǯ ǷǸǶǦǳǴǯ, ǵǶǮǳȅǨǾǫǯ ǰǴǳǼǫǵǼǮȄ 
ǳǦǼǮǴǳǦǱȂǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ ǰǦǰ ǴǷǳǴǨǳǴǩǴ ȃǱǫǲǫǳǸǦ 
ǵǴǱǮǸǮǰǮ Ǩ ǷǺǫǶǫ ǳǦǹǰǮ Ǯ ǸǫǻǳǴǱǴǩǮǮ. ǓǦ ǵǶǦǰǸǮǰǫ ȃǸǴ ǴǭǳǦǽǦǱǴ 
ǹǨǫǱǮǽǫǳǮǫ ǰǴǱǮǽǫǷǸǨǦ ǵǶǫǪǵǶǮȅǸǮǯ, Ǩ ǴǷǳǴǨǫ ǪǫȅǸǫǱȂǳǴǷǸǮ ǰǴǸǴǶȁǻ 
ǱǫǬǦǱǮ ǮǳǳǴǨǦǼǮǮ Ǯ ǳǴǹ-ǻǦǹ, Ǧ ǸǦǰǬǫ ǹǰǶǫǵǱǫǳǮǫ ǴǶǩǦǳǮǭǦǼǮǯ, 
ǭǦǳǮǲǦȄǿǮǻǷȅ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǴǯ ǪǫȅǸǫǱȂǳǴǷǸȂȄ. ǉǱǦǨǳǹȄ ǶǴǱȂ Ǩ 
ǺǮǳǷǰǴǯ ǷǮǷǸǫǲǫ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǮǳǳǴǨǦǼǮǯ ǮǩǶǦȄǸ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǫ ǺǴǳǪȁ ǵǴǪǪǫǶǬǰǮ ǳǦǹǰǮ Ǯ ǶǦǭǶǦǧǴǸǰǮ ǸǫǻǳǴǱǴǩǮǯ. 

¾ ǈ ǮȄǳǫ 2006 ǩǴǪǦ ǗǴǨǫǸ ǵǴ ǳǦǹǰǫ Ǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ ǵǴǱǮǸǮǰǫ 
ǚǮǳǱȅǳǪǮǮ ǵǴǷǸǦǳǴǨǮǱ ǴǷǳǴǨǦǸȂ ǵȅǸȂ ǷǸǶǦǸǫǩǮǽǫǷǰǮǻ ǼǫǳǸǶǴǨ, 
ǮǲǫȄǿǮǻ ǰǱȄǽǫǨǴǫ ǭǳǦǽǫǳǮǫ ǪǱȅ ǶǦǭǨǮǸǮȅ ǺǮǳǷǰǴǩǴ ǴǧǿǫǷǸǨǦ, 
ǧǮǭǳǫǷǦ Ǯ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ, Ǧ ǮǲǫǳǳǴ:  

¾ ȃǳǫǶǩǫǸǮǰǮ Ǯ ǭǦǿǮǸȁ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪȁ;  

¾ ǲǫǸǦǱǱǴǵǶǴǪǹǰǼǮǮ Ǯ ǲǦǾǮǳǴǷǸǶǴǫǳǮȅ;  

¾ ǱǫǷǳǴǯ ǴǸǶǦǷǱǮ;  

¾ ǭǪǶǦǨǴǴǻǶǦǳǫǳǮȅ;  

¾ ǮǳǺǴǶǲǦǼǮǴǳǳǴǯ Ǯ ǰǴǲǲǹǳǮǰǦǼǮǴǳǳǴǯ ǮǳǪǹǷǸǶǮǮ.  

¾ ǊǦǳǳȁǫ ǼǫǳǸǶȁ ǵǶǮǭǨǦǳȁ ǴǧǫǷǵǫǽǮǸȂ ǰǴǴǶǪǮǳǦǼǮȄ ǶǦǷǷǶǫǪǴǸǴǽǫǳǳȁǻ 
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǶǫǷǹǶǷǴǨ Ǩ ǷǸǶǦǳǫ Ǯ ǭǦ ǶǹǧǫǬǴǲ. ǈ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ 
ǵǶǦǨǮǸǫǱȂǷǸǨǫǳǳǴǯ ǵǶǴǩǶǦǲǲǴǯ, ǮǳǨǫǷǸǮǼǮǮ ǷǺǴǰǹǷǮǶǴǨǦǳȁ ǳǦ ȃǸǮǻ 
ǷǸǶǦǸǫǩǮǽǫǷǰǮǻ ǼǫǳǸǶǦǻ ǳǦǹǰǮ, ǸǫǻǳǴǱǴǩǮǮ Ǯ ǮǳǳǴǨǦǼǮǯ, ǰǴǸǴǶȁǫ 
ǺǮǳǦǳǷǮǶǹȄǸǷȅ ǵǴ ǱǮǳǮǮ ǆǰǦǪǫǲǮǮ ǚǮǳǱȅǳǪǮǮ ð ǵǶǦǨǮǸǫǱȂǷǸǨǫǳǳȁǯ 
ǴǸǪǫǱ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǳǦǹǽǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ Ǩ ǚǮǳǱȅǳǪǮǮ. 

 



¾ ǕǴ ǴǧȀȆǲǹ ǮǳǨǫǷǸǮǼǮǯ Ǩ ǳǦǹǽǳȁǫ ǮǷǷǱǫǪǴǨǦǳǮȅ ǚǮǳǱȅǳǪǮȅ ǴǸǳǴǷǮǸǷȅ 
ǰ ǽǮǷǱǹ ǨǫǪǹǿǮǻ ǷǸǶǦǳ ǲǮǶǦ. ǔǰǴǱǴ 80% ǷǶǫǪǷǸǨ ǶǦǷǵǶǫǪǫǱȅȄǸ 
ǲǮǳǮǷǸǫǶǷǸǨǴ ǸǴǶǩǴǨǱǮ Ǯ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ Ǯ ǲǮǳǮǷǸǫǶǷǸǨǴ 
ǵǶǴǷǨǫǿǫǳǮȅ ǚǮǳǱȅǳǪǮǮ. ǚǮǳǦǳǷǮǶǴǨǦǳǮǫ ǨǹǭǴǨǷǰǴǯ ǳǦǹǰǮ (ǴǷǳǴǨǳǦȅ 
ǪǴǱȅ ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ ǷǸǶǦǳȁ Ǯ ǽǦǷǸȂ ǵǶǮǰǱǦǪǳȁǻ) 
ǮǪȆǸ ǽǫǶǫǭ ǆǰǦǪǫǲǮȄ ǚǮǳǱȅǳǪǮǮ ð ǰǴǳǸǶǴǱǮǶǹǫǲȁǯ ǲǮǳǮǷǸǫǶǷǸǨǴǲ 
ǵǶǴǷǨǫǿǫǳǮȅ ǼǫǳǸǶǦǱȂǳȁǯ ǳǦǹǽǳǴ-ǦǪǲǮǳǮǷǸǶǦǸǮǨǳȁǯ ǴǶǩǦǳ. ǈ ǷǴǷǸǦǨ 
ǆǰǦǪǫǲǮǮ ǨǻǴǪȅǸ ǰǴǲǮǸǫǸ ǵǴ ǳǦǹǰǫ Ǯ ǾǫǷǸȂ ǰǴǲǮǷǷǮǯ: ǵǴ 
ǫǷǸǫǷǸǨǫǳǳȁǲ, ǲǫǪǮǼǮǳǷǰǮǲ, ǷǫǱȂǷǰǴǻǴǭȅǯǷǸǨǫǳǳȁǲ, ǸǫǻǳǮǽǫǷǰǮǲ, 
ǴǧǿǫǷǸǨǫǳǳȁǲ Ǯ ǩǹǲǦǳǮǸǦǶǳȁǲ ǳǦǹǰǦǲ. ǈ ǨǴǵǶǴǷǦǻ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ 
ǪǱȅ ǆǰǦǪǫǲǮǮ ǚǮǳǱȅǳǪǮǮ ǵǶǮǴǶǮǸǫǸǳȁǲǮ ȅǨǱȅȄǸǷȅ ǽǫǸȁǶǫ 
ǳǦǵǶǦǨǱǫǳǮȅ ǮǷǷǱǫǪǴǨǦǳǮǯ:  

¾ Ǩ ǴǧǱǦǷǸǮ ǲǫǪǮǼǮǳȁ;  

¾ ǧǮǴǱǴǩǮǽǫǷǰǮǻ ǳǦǹǰ Ǯ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪȁ;  

¾ ǰǹǱȂǸǹǶȁ Ǯ ǴǧǿǫǷǸǨǦ;  

¾ ǫǷǸǫǷǸǨǴǭǳǦǳǮȅ Ǯ ǸǫǻǳǮǰǮ.  

¾ ǕǶǮ ǨȁǪǫǱǫǳǮǮ ǷǶǫǪǷǸǨ ǆǰǦǪǫǲǮȅ ǶǦǷǷǽǮǸȁǨǦǫǸ, ǽǸǴ ǺǮǳǦǳǷǮǶǹǫǲȁǫ 
ǵǶǴǫǰǸȁ ǧǹǪǹǸ ǷǵǴǷǴǧǷǸǨǴǨǦǸȂ ǳǫ ǸǴǱȂǰǴ ǶǦǭǨǮǸǮȄ ǺǮǳǷǰǴǯ ǳǦǹǰǮ, ǳǴ 
Ǯ ǹǰǶǫǵǱǫǳǮȄ ǲǫǬǪǹǳǦǶǴǪǳǴǩǴ ǷǴǸǶǹǪǳǮǽǫǷǸǨǦ ǚǮǳǱȅǳǪǮǮ, Ǯ 
ǶǦǷǵǶǫǪǫǱȅǫǸ ǧǴǱȂǾǹȄ ǽǦǷǸȂ ǧȄǪǬǫǸǳȁǻ ǷǶǫǪǷǸǨ, ǨȁǪǫǱȅǫǲȁǻ ǳǦ 
ǵǶǮǰǱǦǪǳȁǫ ǮǷǷǱǫǪǴǨǦǳǮȅ. 

 



¾ ǈǦǬǳȁǲ ǦǷǵǫǰǸǴǲ Ǩ ǵǴǷǱǫǪǳǮǫ ǩǴǪȁ Ǯ ǴǪǳǮǲ Ǯǭ ǨǫǪǹǿǮǻ ǳǦǵǶǦǨǱǫǳǮǯ 
ǳǦǹǽǳǴǯ ǵǴǱǮǸǮǰǮ ǚǮǳǱȅǳǪǮǮ ǴǷǸǦȆǸǷȅ ǮǳǸǫǶǳǦǼǮǴǳǦǱǮǭǦǼǮȅ 
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǴǯ Ǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. ǎǳǳǴǨǦǼǮǴǳǳǦȅ 
ǷǮǷǸǫǲǦ ǚǮǳǱȅǳǪǮǮ ǨǰǱȄǽǦǫǸ ǧǴǱȂǾǴǫ ǰǴǱǮǽǫǷǸǨǴ ǴǶǩǦǳǮǭǦǼǮǯ, ǩǪǫ 
ǸǫǻǳǴǵǦǶǰǮ (STP) Ǯ ǧǮǭǳǫǷ ǮǳǰǹǧǦǸǴǶȁ (BICs),  ȅǨǱȅȄǸǷȅ ǪǨǮǩǦǸǫǱȅǲǮ 
ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǶǦǭǨǮǸǮȅ. ǚǮǳǷǰǮǫ ǸǫǻǳǴǵǦǶǰǮ ǷǴǧǶǦǱǮ ǱǹǽǾǮǯ 
ǲǮǶǴǨǴǯ ǴǵȁǸ, Ǯ Ǩ ǴǷǳǴǨǫ ǰǦǬǪǴǩǴ Ǯǭ ǳǮǻ ǳǦǻǴǪȅǸǷȅ ǹǳǮǨǫǶǷǮǸǫǸȁ. 
ǔǳǮ ǵǶǴǪǹǼǮǶǹȄǸ ǳǦǹǽǳȁǫ ǰǦǪǶȁ, ǰǴǸǴǶȁǫ ȅǨǱȅȄǸǷȅ ǳǴǷǮǸǫǱȅǲǮ 
ǳǫǴǧǻǴǪǮǲȁǻ ǮǪǫǯ Ǯ ǷǵǴǷǴǧǳȁ ǳǦǮǧǴǱǫǫ ǹǷǵǫǾǳǴ ǷǴǭǪǦǸȂ ȃǸǴǸ 
ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǵǶǴǪǹǰǸ. ǊǱȅ ǹǳǮǨǫǶǷǮǸǫǸǦ ȃǸǴ ǪǴǵǴǱǳǮǸǫǱȂǳȁǯ 
ǮǷǸǴǽǳǮǰ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ Ǯ ǶǦǭǨǮǸǮȅ, Ǧ ǪǱȅ ǸǫǻǳǴǵǦǶǰǦ ð ǹǵǶǴǿǫǳǮǫ 
ǵǴǪǧǴǶǦ Ǯ ǨǳǫǪǶǫǳǮȅ ǳǴǨǴǩǴ ǷǴǸǶǹǪǳǮǰǦ, ǷǴǻǶǦǳǫǳǮǫ ǰǦǪǶǴǨ Ǯ 
ǵǴǨȁǾǫǳǮǫ Ǯǻ ǰǨǦǱǮǺǮǰǦǼǮǮ. 

¾ ǕǶǮǲǫǶǳǴ ǪǨǫ ǸǶǫǸǮ ǸǫǻǳǴǵǦǶǰǴǨ ǚǮǳǱȅǳǪǮǮ ǵǶǮǳǦǪǱǫǬǮǸ ǰǴǲǵǦǳǮǮ 
çǘǫǻǳǴǵǴǱǮǷè. ǙǽǶǫǪǮǸǫǱǫǲ çǘǫǻǳǴǵǴǱǮǷǦè ǰǦǰ ǰǴǲǵǦǳǮǮ, ǮǭǳǦǽǦǱȂǳǴ 
ǧȁǱǮ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǫ Ǯ ǲǹǳǮǼǮǵǦǱȂǳȁǫ ǨǱǦǷǸǮ, ǧǴǱǫǫ 70% 
çǘǫǻǳǴǵǴǱǮǷǦè ǮǭǳǦǽǦǱȂǳǴ ǵǶǮǳǦǪǱǫǬǦǱǴ ǩǴǷǹǪǦǶǷǸǨǹ. ǕǴǷǸǫǵǫǳǳǴ 
ǵǶǴǮǭǴǾǱǴ ǭǦǲǫǿǫǳǮǫ ȃǸǴǩǴ ǰǦǵǮǸǦǱǦ, Ǯ Ǩ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ 
çǘǫǻǳǴǵǴǱǮǷè ð ǽǦǷǸǳǦȅ ǰǴǲǵǦǳǮȅ, ǰǴǸǴǶǦȅ ǹǽǦǷǸǨǹǫǸ Ǩ IPO. ǣǸǴ ǸǴǬǫ 
ǵǴǰǦǭǦǸǫǱȂǳǴ ð ǫǷǱǮ ǩǴǷǹǪǦǶǷǸǨǴ ǴǧȀȅǨǱȅǫǸ ǷǨǴǫǯ ǭǦǪǦǽǫǯ ǨǳǫǪǶǫǳǮǫ 
ǮǳǳǴǨǦǼǮǯ Ǩ ȃǰǴǳǴǲǮǰǹ, ǸǴ ǴǳǴ ǧǫǶǫǸ ǳǦ Ƿǫǧȅ ǴǶǩǦǳǮǭǦǼǮȄ Ǯ ǶǦǷǻǴǪȁ 
ǷǸǦǶǸǴǨǴǩǴ ȃǸǦǵǦ. 

¾ ǗǫǩǴǪǳȅ ǚǮǳǱȅǳǪǮȅ ð ǷǸǶǦǳǦ ǵǴǧǫǪǮǨǾǫǩǴ ǻǦǯǸǫǰǦ, Ǧ ǺǮǳǷǰǦȅ 
ǳǦǼǮǴǳǦǱȂǳǦȅ ǲǴǪǫǱȂ ǵǶǴǮǭǨǴǪǷǸǨǦ Ǯ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǳǴǨȁǻ ǭǳǦǳǮǯ 
ǵǶǮǭǳǦǳǦ ǴǪǳǴǯ Ǯǭ ǳǦǮǧǴǱǫǫ ȃǺǺǫǰǸǮǨǳȁǻ Ǩ ǲǮǶǫ. ǈ ǺǴǶǲǹǱǫ 
ǺǮǳǷǰǴǩǴ ǹǷǵǫǻǦ ǸǶǮ ǰǱǦǷǷǮǽǫǷǰǮǻ ǷǱǦǩǦǫǲȁǻ: ǨȁǷǴǰǮǯ ǹǶǴǨǫǳȂ 
ǴǧǶǦǭǴǨǦǳǮȅ, ǰǴǳǰǹǶǷǳȁǯ ǵǶǮǳǼǮǵ ǶǦǷǵǶǫǪǫǱǫǳǮȅ ǷǶǫǪǷǸǨ ǳǦ ǳǦǹǰǹ Ǯ 
ǶǦǭǨǮǸǦȅ ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǮǳǺǶǦǷǸǶǹǰǸǹǶǦ. 

 



¾ Ǔǫ ǲǫǳǫǫ ǨǵǫǽǦǸǱȅȄǿǮ ǹǷǵǫǻǮ ǤǬǳǴǯ ǐǴǶǫǮ, ǪǴǧǮǨǾǫǯǷȅ ȃǸǴǩǴ ǵǹǸȆǲ 
ǺǴǶǲǮǶǴǨǦǳǮȅ ǷǴǧǷǸǨǫǳǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ, Ǩ ǰǴǸǴǶǴǯ 
ǽǦǷǸǳȁǫ ǰǴǲǵǦǳǮǮ Ǯ ǺǮǳǦǳǷǮǶǹǫǲȁǫ ǵǶǦǨǮǸǫǱȂǷǸǨǴǲ ǳǦǹǽǳǴ-
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǫ ǮǳǷǸǮǸǹǸȁ ǮǩǶǦȄǸ ǶǫǾǦȄǿǹȄ ǶǴǱȂ, ǨǳǴǷȅ 
ǭǳǦǽǮǲȁǯ ǨǰǱǦǪ Ǩ ȃǰǴǳǴǲǮǽǫǷǰǴǫ ǶǦǭǨǮǸǮǫ ǷǸǶǦǳȁ. 

¾ ǗǫǩǴǪǳȅ Ǩ ǤǬǳǴǯ ǐǴǶǫǫ ǲǳǴǩǮǫ ǹǳǮǨǫǶǷǮǸǫǸȁ ǴǸǴǾǱǮ ǴǸ ǷǨǴǮǻ 
ǸǶǦǪǮǼǮǴǳǳȁǻ ǺǹǳǰǼǮǯ ǵǴǱǹǽǦǸȂ ǸǴǱȂǰǴ ǭǳǦǳǮȅ. ǇǴǱȂǾǮǳǷǸǨǴ Ǯǭ ǳǮǻ 
ǭǦǳǮǲǦȄǸǷȅ ǨǴǵǶǴǷǦǲǮ ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ, ǮǳǸǫǳǷǮǨǳǴ ǶǦǭǨǮǨǦȅ 
ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǧǮǭǳǫǷ. ǈ ǪǦǳǳǴǯ ǷǺǫǶǫ ǸǦǰǬǫ ǳǦǽǦǱǮ ǵǶǴȅǨǱȅǸȂ 
ǦǰǸǮǨǳǴǷǸȂ Ǯ ǲǳǴǩǮǫ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǫ ǮǳǷǸǮǸǹǸȁ. ǖǦǭǨǮǸǮǫ ȃǸǮǻ 
ǵǶǴǼǫǷǷǴǨ ǨȁǭǨǦǱǴ ǮǳǸǫǶǫǷ Ǯ ǹ ǶǦǭǱǮǽǳȁǻ ǺǮǳǦǳǷǴǨȁǻ ǴǶǩǦǳǮǭǦǼǮǯ Ǯ 
ǰǴǳǷǦǱǸǮǳǩǴǨȁǻ ǰǴǲǵǦǳǮǯ, ǵǴǪǰǱȄǽǮǨǾǮǻǷȅ ǰ ǵǶǴǼǫǷǷǦǲ 
ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ ǶǫǭǹǱȂǸǦǸǴǨ Ǔǎǔǐǖ. 

¾ ǕǶǦǨǮǸǫǱȂǷǸǨǴ ǤǬǳǴǯ ǐǴǶǫǮ ǮǭǲǫǳǮǱǴ ǷǮǷǸǫǲǹ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ 
ǳǦǹǰǮ, ǳǦǽǦǨ ǺǮǳǦǳǷǮǶǴǨǦǸȂ ǰǴǳǰǶǫǸǳȁǫ ǵǶǴǫǰǸȁ. ǈ ȅǳǨǦǶǫ 1999 ǩǴǪǦ 
ǧȁǱ ǵǶǮǳȅǸ ǭǦǰǴǳ Ǵ ǷǴǭǪǦǳǮǮ, ǺǹǳǰǼǮǴǳǮǶǴǨǦǳǮǮ Ǯ ǶǦǭǨǮǸǮǮ ǳǦǹǽǳǴ-
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǮǳǷǸǮǸǹǸǴǨ, ǰǴǸǴǶȁǫ ǧȁǱǮ ǵǶǫǴǧǶǦǭǴǨǦǳȁ, ǮǷǻǴǪȅ 
Ǯǭ ǳǫǲǫǼǰǴǯ Ǯ ǧǶǮǸǦǳǷǰǴǯ ǷǮǷǸǫǲȁ ǹǵǶǦǨǱǫǳǮȅ. ǈ ǶǫǭǹǱȂǸǦǸǫ ǨǷǫ 
ǳǦǹǽǳǴ-ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǫ ǮǳǷǸǮǸǹǸȁ ǧȁǱǮ ǵǴǪ ǫǪǮǳȁǲ ǰǴǳǸǶǴǱǫǲ 
ǰǦǳǼǫǱȅǶǮǮ ǵǶǫǲȂǫǶ-ǲǮǳǮǷǸǶǦ, ǽǸǴ ǪǦǱǴ ǷǨǴǧǴǪǹ ǮǳǷǸǮǸǹǸǦǲ ǴǸ 
ǽǶǫǭǲǫǶǳǴǩǴ ǰǴǳǸǶǴǱȅ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǻ ǲǮǳǮǷǸǫǶǷǸǨ. ǈ ǷǴǴǸǨǫǸǷǸǨǮǮ 
Ƿ ǳǴǨǴǯ ǷǮǷǸǫǲǴǯ ǹǵǶǦǨǱǫǳǮȅ ǧȁǱǮ ǷǴǭǪǦǳȁ 5 ǳǦǹǽǳǴ-
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǷǴǨǫǸǴǨ, ǰǦǬǪȁǯ Ǯǭ ǰǴǸǴǶȁǻ ǪǫǯǷǸǨǴǨǦǱ Ǩ 
ǰǦǽǫǷǸǨǫ ǳǦǪǭǴǶǳǴǩǴ ǴǶǩǦǳǦ ǪǱȅ ǰǴǳǸǶǴǱȅ ǳǦǪ ǪǫȅǸǫǱȂǳǴǷǸȂȄ 
ǮǳǷǸǮǸǹǸǴǨ. 

 



¾ ǊǫȅǸǫǱȂǳǴǷǸȂ ǰǴǶǫǯǷǰǮǻ ǮǳǰǹǧǦǸǴǶǴǨ ǳǦǽǦǱǦǷȂ Ǩ 1991 ǩǴǪǹ (ǳǦ ǴǷǳǴǨǫ 
ǴǵȁǸǦ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǮǳǰǹǧǦǸǴǶǴǨ ǎǭǶǦǮǱȅ) Ǯ ǧȁǱǦ ǮǳǮǼǮǮǶǴǨǦǳǦ 
ǐǴǶǫǯǷǰǮǲ ǮǳǷǸǮǸǹǸǴǲ ǸǫǻǳǴǱǴǩǮǯ. ǕǫǶǨȁǯ ǽǦǷǸǳȁǯ ǮǳǰǹǧǦǸǴǶ 
(Jungbu Industrial  Consulting Inc.) ǧȁǱ ǷǴǭǪǦǳ Ǩ 1993 ǩǴǪǹ. ǈ ȃǸǴ Ǭǫ 
ǨǶǫǲȅ ǴǸǰǶȁǱǷȅ ǵǫǶǨȁǯ ǳǦǶǴǪǳȁǯ ǮǳǰǹǧǦǸǴǶ (Ansan Business 
Incubator).  ǇǴǱȂǾǮǳǷǸǨǴ ǮǳǰǹǧǦǸǴǶǴǨ ǧȁǱǮ ǮǳǮǼǮǮǶǴǨǦǳȁ 
ǵǶǦǨǮǸǫǱȂǷǸǨǴǲ, Ǯ, ǳǫǷǲǴǸǶȅ ǳǦ ǰǶǮǭǮǷ 1997 ǩǴǪǦ, ǷǵǴǷǴǧǷǸǨǴǨǦǱǮ 
ǨǴǭǶǴǬǪǫǳǮȄ ǳǦǼǮǴǳǦǱȂǳǴǯ ȃǰǴǳǴǲǮǰǮ Ǯ ǶǦǭǨǮǸǮȄ ǳǦǼǮǴǳǦǱȂǳǴǯ 
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ. ǈ ǪǦǱȂǳǫǯǾǫǲ ǪǱȅ ǶǦǭǨǮǸǮȅ ǶǫǩǮǴǳǦǱȂǳǴǯ 
ǮǳǪǹǷǸǶǮǮ Ǯ ǸǫǻǳǴǱǴǩǮǮ Ǯ ǹǷǵǫǾǳǴǩǴ ǨǴǭǶǴǬǪǫǳǮȅ ǶǫǩǮǴǳǦǱȂǳȁǻ 
ȃǰǴǳǴǲǮǰ ǧȁǱǦ ǷǴǭǪǦǳǦ ǐǴǶǫǯǷǰǦȅ ǆǷǷǴǼǮǦǼǮȅ ǸǫǻǳǴǵǦǶǰǴǨ, ǰǦǰ ǴǶǩǦǳ 
ǹǵǶǦǨǱǫǳǮȅ ǮǳǳǴǨǦǼǮǴǳǳȁǲǮ ǵǶǴǼǫǷǷǦǲǮ Ǩ ǪǫǯǷǸǨǮǮ. ǔǷǳǴǨǳȁǲǮ 
ǵǶǴǩǶǦǲǲǦǲǮ Ǩ ȃǸǴ ǨǶǫǲȅ ǷǸǦǱǮ:  

¾ ǵǶǴǩǶǦǲǲȁ ǷǸǶǴǮǸǫǱȂǷǸǨǦ ǮǳǺǶǦǷǸǶǹǰǸǹǶȁ ǪǱȅ ǷǸǦǶǸǦǵ-ǰǴǲǵǦǳǮǯ, 
ǴǷǳǴǨǦǳǳȁǻ ǳǦ ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮȅǻ;  

¾ ǷǵǫǼǮǦǱȂǳȁǫ ǵǶǴǩǶǦǲǲȁ ǪǱȅ ǱǦǧǴǶǦǸǴǶǳȁǻ ǷǸǦǶǸǦǵ-ǰǴǲǵǦǳǮǯ;  

¾ ǵǶǴǩǶǦǲǲȁ ǶǦǭǨǮǸǮȅ ǮǪǫǯ;  

¾ ǧǹǪǹǿǮǫ ǵǶǴǩǶǦǲǲȁ ǶǦǭǨǮǸǮȅ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǸǨǦ, ǴǷǳǴǨǦǳǳǴǩǴ ǳǦ 
ǸǫǻǳǴǱǴǩǮȅǻ. 

¾ ǗǫǩǴǪǳȅ ǴǷǳǴǨǳȁǫ ǹǷǮǱǮȅ ǳǦǼǮǴǳǦǱȂǳȁǻ ǳǦǹǽǳǴ-ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ 
ǵǶǴǩǶǦǲǲ ǳǦǵǶǦǨǱǫǳȁ ǳǦ ǶǫǾǫǳǮǫ ǵǶǴǩǶǦǲǲ ǵǫǶǫǻǴǪǦ ǳǦ ǳǦǹǰǴȆǲǰǹȄ 
ȃǰǴǳǴǲǮǰǹ, ǽǸǴ ǵǴǭǨǴǱǮǸ ǤǬǳǴǯ ǐǴǶǫǫ ǳǦǻǴǪǮǸȂǷȅ Ǩ ǶȅǪǹ ǷǸǶǦǳ Ƿ 
ǶǦǭǨǮǸǴǯ ȃǰǴǳǴǲǮǰǴǯ. ǊǱȅ ǸǴǩǴ, ǽǸǴǧȁ ǪǴǷǸǮǽȂ ȃǸǴǯ ǼǫǱǮ, 
ǵǶǦǨǮǸǫǱȂǷǸǨǴ ǵǴǪǽȆǶǰǮǨǦǫǸ ǳǫǴǧǻǴǪǮǲǴǷǸȂ ȃǺǺǫǰǸǮǨǳǴǩǴ 
ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǳǦǹǽǳȁǻ Ǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǶǫǷǹǶǷǴǨ ǳǦ ǴǷǳǴǨǫ 
ǵǶǮǳǼǮǵǦ çǴǸǧǴǶǦ Ǯ ǰǴǳǼǫǳǸǶǦǼǮǮè.  

 



¾ ǘǫǰǹǿǮǫ ǳǦǼǮǴǳǦǱȂǳȁǫ ǵǶǴǩǶǦǲǲȁ ǤǬǳǴǯ ǐǴǶǫǮ ǨǰǱȄǽǦȄǸ ǷǱǫǪǹȄǿǮǫ 
ǳǦǵǶǦǨǱǫǳǮȅ:  

¾ ǵǴǩǶǦǳǮǽǳȁǫ ǳǦǹǽǳȁǫ ǮǷǷǱǫǪǴǨǦǳǮȅ,  

¾ ǰǶǫǦǸǮǨǳȁǫ ǮǷǷǱǫǪǴǨǦǳǮȅ ǮǳǮǼǮǦǸǮǨ,  

¾ ǷǴǭǪǦǳǮǫ ǳǦǼǮǴǳǦǱȂǳȁǻ ǳǦǹǽǳǴ-ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǱǦǧǴǶǦǸǴǶǮǯ,  

¾ ǶǦǭǨǮǸǮǫ ǧǮǴǸǫǻǳǴǱǴǩǮǯ,  

¾ ǶǦǭǨǮǸǮǫ ǳǦǳǴǸǫǻǳǴǱǴǩǮǯ,  

¾ ǶǦǭǨǮǸǮǫ ǦȃǶǴǳǦǨǸǮǰǮ 

¾ ǴǷǨǴǫǳǮǫ ǰǴǷǲǮǽǫǷǰǴǩǴ ǵǶǴǷǸǶǦǳǷǸǨǦ.  

¾ ǈǦǬǳȁǲ ǦǷǵǫǰǸǴǲ ǪǦǱȂǳǫǯǾǫǩǴ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǫǴǧǶǦǭǴǨǦǳǮȅ ǤǬǳǴǯ 
ǐǴǶǫǮ ȅǨǱȅǫǸǷȅ ǧǦǭǴǨȁǯ ǵǱǦǳ ǪǫǯǷǸǨǮǯ, ǳǦǵǶǦǨǱǫǳǳȁǯ ǳǦ ǲǴǪǫǶǳǮǭǦǼǮȄ 
ǷǮǷǸǫǲȁ ǹǵǶǦǨǱǫǳǮȅ ǳǦǹǽǳǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ, 
ǵǶǫǪǹǷǲǦǸǶǮǨǦȄǿǮǯ ǸǦǰǮǫ ǲǫǶȁ, ǰǦǰ ǹǵǶǦǨǱǫǳǮǫ ǮǳǨǫǷǸǮǼǮȅǲǮ Ǩ ǳǦǹǽǳǴ-
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǴǲ ǷǫǰǸǴǶǫ, ǵǴǨȁǾǫǳǮǫ ǮǳǺǴǶǲǮǶǴǨǦǳǳǴǷǸǮ ǴǧǿǫǷǸǨǦ Ǵ 
ǳǦǹǰǫ Ǯ ǸǫǻǳǴǱǴǩǮȅǻ, ǶǦǭǨǮǸǮǫ ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǰǦǵǮǸǦǱǦ Ǩ ǳǦǹǰǫ Ǯ 
ǸǫǻǳǴǱǴǩǮȅǻ, ǷǴǪǫǯǷǸǨǮǫ ǸǶǦǳǷǺǫǶǹ, ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ Ǯ ǩǱǴǧǦǱǮǭǦǼǮǮ 
ǸǫǻǳǴǱǴǩǮǯ. ǔǳ ǷǱǹǬǮǸ ǴǷǳǴǨǴǵǴǱǦǩǦȄǿǮǲ ǪǴǰǹǲǫǳǸǴǲ ǪǱȅ ǪǴǷǸǮǬǫǳǮȅ 
ǵǴǷǸǦǨǱǫǳǳȁǻ ǼǫǱǫǯ ǪǴ 2025 ǩǴǪǦ Ǯ ǪǴǵǴǱǳȅǫǸ ǵȅǸǮǱǫǸǳǮǫ ǵǱǦǳȁ ǳǦǹǽǳǴ-
ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ Ǯ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǶǦǭǨǮǸǮȅ. ǔǷǳǴǨǳȁǫ ǫǩǴ 
ǷǸǶǦǸǫǩǮǽǫǷǰǮǫ ǵǴǪǻǴǪȁ ǭǦǰǱȄǽǦȄǸǷȅ Ǩ ǮǳǨǫǷǸǮǶǴǨǦǳǮǮ Ǩ ǳǦǹǽǳǴ-
ǸǫǻǳǴǱǴǩǮǽǫǷǰǹȄ ǷǺǫǶǹ ǵǴ ǵǶǮǳǼǮǵǹ çǴǸǧǴǶǦ Ǯ ǰǴǳǼǫǳǸǶǦǼǮǮè, 
ǴǧǫǷǵǫǽǫǳǮȅ ȃǺǺǫǰǸǮǨǳǴǩǴ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǸǨǴǶǽǫǷǸǨǦ ǹǽȆǳȁǻ Ǯ 
ǮǳǬǫǳǫǶǴǨ, ǺǴǶǲǮǶǴǨǦǳǮǫ ǷǨȅǭǮ ǨǳǹǸǶǫǳǳǫǯ ǳǦǼǮǴǳǦǱȂǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 
ǷǮǷǸǫǲȁ Ƿ ǩǱǴǧǦǱȂǳǴǯ ǲǮǶǴǨǴǯ ǷǮǷǸǫǲǴǯ, ǶǦǷǾǮǶǫǳǮǫ ǴǧǿǫǷǸǨǫǳǳǴǩǴ 
ǵǴǳǮǲǦǳǮȅ ǳǦǹǽǳǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ, ȃǺǺǫǰǸǮǨǳǴǫ 
ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǶǫǭǹǱȂǸǦǸǴǨ ǳǦǹǽǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ 
ǶǦǭǶǦǧǴǸǴǰ. 



¾ ǔǷǳǴǨǳȁǲǮ ǳǦǵǶǦǨǱǫǳǮȅǲǮ ǵǱǦǳǦ ǲǴǪǫǶǳǮǭǦǼǮǮ ǷǮǷǸǫǲȁ ǹǵǶǦǨǱǫǳǮȅ 
ǳǦǹǽǳǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ ȅǨǱȅȄǸǷȅ: 

¾ ǶǦǭǨǮǸǮǫ ǳǦǼǮǴǳǦǱȂǳǴǯ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ;  

¾ ǨȁǧǴǶ ǷǸǶǦǸǫǩǮǽǫǷǰǮǻ ǼǫǱǫǯ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ Ǯ 
ǰǴǳǼǫǳǸǶǦǼǮȅ ǳǦ ǳǮǻ;  

¾ ǹǰǶǫǵǱǫǳǮǫ ǪǨǮǩǦǸǫǱǫǯ ǧǹǪǹǿǫǩǴ ǶǴǷǸǦ;  

¾ ǷǮǷǸǫǲǦǸǮǭǦǼǮȅ ǶǫǩǮǴǳǦǱȂǳǴǩǴ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǴǸǫǳǼǮǦǱǦ;  

¾ ǷǴǭǪǦǳǮǫ ǳǴǨȁǻ ǶǦǧǴǽǮǻ ǲǫǷǸ, ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǻ ǸǶǫǧǴǨǦǳǮȅǲ 
ǴǧǿǫǷǸǨǦ ǭǳǦǳǮǯ;  

¾ ǵǶǮǨǱǫǽǫǳǮǫ ǳǦǷǫǱǫǳǮȅ ǰ ǶǦǷǵǶǴǷǸǶǦǳǫǳǮȄ ǳǦǹǽǳǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ 
ǭǳǦǳǮǯ. 

¾ ǈ ǪǴǱǩǴǷǶǴǽǳǴǯ ǵǫǶǷǵǫǰǸǮǨǫ ǨǮǪǫǳǮǫ ǶǦǭǨǮǸǮȅ ǳǦǹǰǮ Ǯ ǸǫǻǳǮǰǮ Ǩ 
ǤǬǳǴǯ ǐǴǶǫǫ ǪǴ 2025 ǩǴǪǦ ǨǰǱȄǽǦǫǸ Ǩ Ƿǫǧȅ:  

¾ ǵǫǶǫǻǴǪ ǨǫǪǹǿǫǯ ǶǴǱǮ Ǩ ǳǦǼǮǴǳǦǱȂǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲǫ ǴǸ 
ǩǴǷǹǪǦǶǷǸǨǦ ǰ ǽǦǷǸǳȁǲ ǷǸǶǹǰǸǹǶǦǲ;  

¾ ǵǴǨȁǾǫǳǮǫ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǮǳǨǫǷǸǮǼǮǯ, ǨǰǱǦǪȁǨǦǫǲȁǻ Ǩ 
ǮǷǷǱǫǪǴǨǦǳǮȅ Ǯ ǶǦǭǶǦǧǴǸǰǮ;  

¾ ǷǧǱǮǬǫǳǮǫ ǳǦǼǮǴǳǦǱȂǳǴǯ ǷǮǷǸǫǲȁ ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ ǶǦǭǶǦǧǴǸǴǰ Ƿ 
ǲǮǶǴǨȁǲǮ ǷǸǦǳǪǦǶǸǦǲǮ;  

¾ ǷǴǴǸǨǫǸǷǸǨǮǫ ǳǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ ǨȁǨǴǪǦǲ ȃǰǷǵǫǶǸǴǨ Ǯ ǴǬǮǪǦǫǲȁǲ 
ǶǫǭǹǱȂǸǦǸǦǲ. 

 



ǔǵǶǫǪǫǱȅȄǿǮǲ ǺǦǰǸǴǶǴǲ ǨǦǬǳǴǷǸǮ Ǯ ǭǳǦǽǮǲǴǷǸǮ ǵǫǶǫǪǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ ǪǱȅ ǷǸǶǦǳȁ 

ȅǨǱȅȄǸǷȅ ǨǱǴǬǫǳǮȅ Ǩ ȃǸǮ ǪǫǱǦ ǴǸǳǴǷǮǸǫǱȂǳǴ ǨǷǫǻ ǭǦǸǶǦǸ ǧȄǪǬǫǸǦ. ǝǸǴ Ǯ ǰǦǰ Ǩ ǴǧǴǭǶǮǲǴǲ 

ǧǹǪǹǿǫǲ ǵǶǴǮǷǻǴǪǮǸ Ǩ ǲǮǶǫ, ǵǶǴ ǸǴ ǩǴǨǴǶȅǸ ǼǮǺǶȁ: ǪǦǳǳȁǫ ǵǴ ǴǧȀȆǲǹ ǨǳǹǸǶǫǳǳǮǻ ǭǦǸǶǦǸ 

ǳǦ ǮǷǷǱǫǪǴǨǦǳǮȅ Ǯ ǶǦǭǶǦǧǴǸǰǮ Ǩ ǨǫǪǹǿǮǻ ǷǸǶǦǳǦǻ ǲǮǶǦ, 2017 ǩǴǪ. ǈ ǵȅǸȆǶǰǹ ǱǮǪǫǶǴǨ 

ǨǻǴǪȅǸ: ǎǭǶǦǮǱȂ (4,25 %),  ǤǬǳǦȅ ǐǴǶǫȅ (4,23 %),  ǞǨǫǯǼǦǶǮȅ (3,42 %),  ǥǵǴǳǮȅ (3,29 %) Ǯ 

ǞǨǫǼǮȅ (3,28%). ǗǞǆ Ǯ ǐǮǸǦǯ, ǱǮǪǮǶǹȄǿǮǫ ǵǴ ǴǧȀȆǲǹ ǨǳǹǸǶǫǳǳǮǻ ǭǦǸǶǦǸ ǳǦ ǎǖ, ǵǴ Ǯǻ ǪǴǱǫ 

Ǩ ǈǈǕ ǭǦǳǮǲǦȄǸ, ǷǴǴǸǨǫǸǷǸǨǫǳǳǴ, 11-ǫ Ǯ 18-ǫ ǲǫǷǸǦ (2,79 Ǯ 2,07 %).   
ǉǬǷǼǺ: ǉǴǺǹǷǬǴǴǯǬ ǮǧǹǷǧǹȂ Ǵǧ ǯǸǸǲǬǫǵǩǧǴǯȆ ǯ ǷǧǮǷǧǨǵǹǱǯ ǩ ǶǷǵǽǬǴǹǧǼ Ǳ ǉǉǖ Ƕǵ ǸǹǷǧǴǧǳ. 

ǉǴǯǮǺ: ǋǩǧǫǽǧǹǱǧ ǸǹǷǧǴ Ǹ ǴǧǯǨǵǲȃǿǯǳǯ ǧǨǸǵǲȅǹǴȂǳǯ ǩǲǵǭǬǴǯȆǳǯ ǩ ǴǧǺǾǴȂǬ ǯǸǸǲǬǫǵǩǧǴǯȆ. 

 

 



¾ ǈ ǵǶǴǪǴǱǬǫǳǮǫ Ǹǫǲȁ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ ǶǦǭǳȁǻ ǷǸǶǦǳ ǷǸǴǮǸ 
ǴǸǲǫǸǮǸȂ, ǽǸǴ ǲǫǬǪǹ ǷǵǫǼǮǦǱǮǷǸǦǲǮ ǳǫǸ ǫǪǮǳǴǩǴ ǲǳǫǳǮȅ Ǵ 
ǭǳǦǽǮǲǴǷǸǮ ǶǴǱǮ ǩǴǷǹǪǦǶǷǸǨǦ Ǯ ǽǦǷǸǳǴǩǴ ǰǦǵǮǸǦǱǦ Ǩ 
ǺǮǳǦǳǷǮǶǴǨǦǳǮǮ ǮǳǳǴǨǦǼǮǯ. ǔǪǳǮ ǷǽǮǸǦȄǸ, ǽǸǴ ǧǴǱȂǾǮǳǷǸǨǴ 
ǷǴǨǶǫǲǫǳǳȁǻ ǸǫǻǳǴǱǴǩǮǯ ð ǵǱǴǪȁ ǮǷǷǱǫǪǴǨǦǳǮǯ, 
ǺǮǳǦǳǷǮǶǹǫǲȁǻ ǩǴǷǹǪǦǶǷǸǨǦǲǮ, Ǯ ǵǶǮǨǴǪȅǸ Ǩ ǵǶǮǲǫǶ ǐǮǸǦǯ, 
ǇǶǦǭǮǱǮȄ, ǉǫǶǲǦǳǮȄ, ǊǦǳǮȄ, ǎǭǶǦǮǱȂ, ǩǪǫ ǩǴǷǹǪǦǶǷǸǨǴ 
ǨȁǷǸǹǵǦǫǸ ǳǫ ǸǴǱȂǰǴ Ǩ ǰǦǽǫǷǸǨǫ ǶǫǩǹǱȅǸǴǶǦ ǶȁǳǰǦ ǮǳǳǴǨǦǼǮǯ, ǳǴ 
Ǯ ǦǰǸǮǨǳǴ ǹǽǦǷǸǨǹǫǸ Ǩ ǫǩǴ Ǯ ǺǴǶǲǮǶǴǨǦǳǮǮ. ǊǶǹǩǮǫ ǷǷȁǱǦȄǸǷȅ 
ǳǦ ǷǸǶǦǳȁ, ǰǴǸǴǶȁǫ ǵǶǮǪǫǶǬǮǨǦȄǸǷȅ ǴǵȁǸǦ ǐǶǫǲǳǮǫǨǴǯ 
ǪǴǱǮǳȁ, ǴǸǪǦǨǦȅ ǶȁǳǴǰ ǮǳǳǴǨǦǼǮǯ Ǩ ǶǹǰǮ ǨǫǳǽǹǶǳȁǻ 
ǰǦǵǮǸǦǱǮǷǸǴǨ, ǷǳǮǬǦȅ ǳǦǱǴǩǮ Ǯ ǷǴǰǶǦǿǦȅ ǧȄǶǴǰǶǦǸǮǽǫǷǰǹȄ 
ǨǴǱǴǰǮǸǹ. ǗǱǴǬǳǴ ǷǧǦǱǦǳǷǮǶǴǨǦǸȂ ǴǸǳǴǾǫǳǮȅ ǲǫǬǪǹ ǽǦǷǸǳȁǲ 
ǷǫǰǸǴǶǴǲ, ǰǴǸǴǶȁǯ ǽǶǫǭǲǫǶǳǴ ǴǶǮǫǳǸǮǶǴǨǦǳ ǳǦ ǺǮǳǦǳǷǴǨȁǫ 
ǶǫǭǹǱȂǸǦǸȁ, Ǯ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǲ, ǰǴǸǴǶȁǯ ǲǳǴǩǮǫ ǷǽǮǸǦȄǸ 
ǳǫȃǺǺǫǰǸǮǨǳȁǲ. ǘǫǲ ǧǴǱǫǫ Ǩ ǸǦǰǴǲ ǸǴǳǰǴǲ ǪǫǱǫ ǰǦǰ 
ǮǳǨǫǷǸǮǼǮǮ Ǩ ǮǳǳǴǨǦǼǮǮ. ǔǪǳǴ ǲǴǬǳǴ Ƿ ǹǨǫǶǫǳǳǴǷǸȂȄ ǷǰǦǭǦǸȂ, 
ǽǸǴ ǹǽǦǷǸǮǫ Ǩ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ ǵǶǫǪǴǷǸǦǨǱȅǫǸ 
ǲǹǪǶȁǲ Ǯ ǷǴǷǸǴȅǸǫǱȂǳȁǲ ǩǶǦǬǪǦǳǦǲ ǹǳǮǰǦǱȂǳǹȄ ǨǴǭǲǴǬǳǴǷǸȂ 
ǭǴǱǴǸȁǲǮ ǧǹǰǨǦǲǮ ǨǵǮǷǦǸȂ ǷǨǴǮ ǮǲǫǳǦ Ǩ ǮǷǸǴǶǮȄ ǽǫǱǴǨǫǽǫǷǸǨǦ. 
ǣǸǦ ǨǴǭǲǴǬǳǴǷǸȂ ð ǮǳǨǫǷǸǮǼǮǮ Ǩ ǮǳǳǴǨǦǼǮǮ. 

 



¾ ǗǫǩǴǪǳȅǾǳǫǫ ǮǭǴǧǶǫǸǦǸǫǱȂǷǸǨǴ, ǵǴ ǰǶǦǯǳǫǯ ǲǫǶǫ, ǸǴ, ǰǴǸǴǶǴǫ ǲȁ ǨǮǪǮǲ 
Ǩ ǋǨǶǴǵǫ ð ȃǸǴ ǨȁǷǴǰǴǷǵǫǼǮǦǱǮǭǮǶǴǨǦǳǳǦȅ ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǦȅ 
ǪǫȅǸǫǱȂǳǴǷǸȂ, Ǩ ǰǴǸǴǶǴǯ Ǩ ǶǦǭǳȁǻ ǺǹǳǰǼǮȅǻ ǹǽǦǷǸǨǹȄǸ ǵǶǮǰǱǦǪǳȁǫ 
ǮǷǷǱǫǪǴǨǦǸǫǱǮ, ǶǦǭǶǦǧǴǸǽǮǰǮ ǮǳǬǫǳǫǶǳȁǻ ǶǫǾǫǳǮǯ, ǸǫǻǳǴǱǴǩǮ 
ǮǳǪǹǷǸǶǮǦǱȂǳȁǻ ǵǶǴǼǫǷǷǴǨ, ǷǮǷǸǫǲǳȁǫ ǮǳǬǫǳǫǶȁ. ǐǴǳǨǫǯǫǶ ǵǴ 
ǵǶǴǮǭǨǴǪǷǸǨǹ ǮǭǴǧǶǫǸǫǳǮǯ ǷǴǧǶǦǳ, ǰǴǲǵǱǫǰǸǹȄǿǮǫ ǵǴǷǸǦǨǱȅȄǸǷȅ ǸǴǽǳǴ 
Ǩ ǷǶǴǰ, ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸȂ ǴǸǪǫǱȂǳȁǻ ǹǽǦǷǸǰǴǨ ǷǮǳǻǶǴǳǮǭǴǨǦǳǦ, ǳǦ 
ǨȁǻǴǪǫ ð ǷǫǶǮǯǳȁǯ ǵǶǴǪǹǰǸ Ƿ ǶǦǭǨǮǨǦȄǿǮǲǷȅ ǷǸǦǳǪǦǶǸǴǲ ǰǦǽǫǷǸǨǦ. 

¾ ǕǦǶǦǱǱǫǱȂǳǴ Ƿ ǶǦǭǪǫǱǫǳǮǫǲ ǸǶǹǪǦ Ǩ ǮǭǴǧǶǫǸǦǸǫǱȂǷǸǨǫ ǶǴǷǱǦ Ǯ 
ȃǰǴǳǴǲǮǽǫǷǰǦȅ ǶǴǱȂ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǫǯ ǵǴ ǷǶǦǨǳǫǳǮȄ 
Ƿ ǨǰǱǦǪǴǲ Ǩ ȃǰǴǳǴǲǮǰǹ Ǹǫǻ, ǰǸǴ ǪǫǱǦǫǸ ǪǫǳȂǩǮ ǳǦ çǵǫǶǫǶǦǷǵǶǫǪǫǱǫǳǮǮè 
ǶǫǷǹǶǷǴǨ ð ǨǴǯǳǦǻ, ǸǴǶǩǴǨǱǫ, ǦǪǲǮǳǮǷǸǶǮǶǴǨǦǳǮǮ Ǯ ǸǦǰ ǪǦǱǫǫ. 
ǎǷǸǴǽǳǮǰǴǲ ǧǮǭǳǫǷǦ Ǯ ǵǶǮǧȁǱǮ ǪǱȅ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǫǯ 
ǷǸǦǱ ǵǴǸǴǰ ǮǳǬǫǳǫǶǳȁǻ ǳǴǨǾǫǷǸǨ ð Ǵǳ ǷǴǭǪǦǱ ǵǶǴǷǸǶǦǳǷǸǨǴ ǾǦǳǷǴǨ, 
ǰǴǸǴǶȁǫ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǮ ǳǦǹǽǮǱǮǷȂ ǮǷǵǴǱȂǭǴǨǦǸȂ ǪǱȅ ǷǴǭǪǦǳǮȅ ǶǦǳǫǫ 
ǳǫ ǷǹǿǫǷǸǨǴǨǦǨǾǮǻ ǸǮǵǴǨ ǪǫȅǸǫǱȂǳǴǷǸǮ.  

¾ ǆǨǷǸǶǮǯǷǰǮǯ Ǯ ǦǲǫǶǮǰǦǳǷǰǮǯ ȃǰǴǳǴǲǮǷǸ, ǵǴǱǮǸǴǱǴǩ, ǷǴǼǮǴǱǴǩ Ǯ ǮǷǸǴǶǮǰ 
ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǲȁǷǱǮ ǏǴǭǫǺ ǞǹǲǵǫǸǫǶ ǪǴǨȆǱ ȃǸǹ ǲȁǷǱȂ ǪǴ ǵǶǫǪǫǱǦ 
(çǘǫǴǶǮȅ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅè, 1912 ǩǴǪ). ǊǱȅ ǳǫǩǴ 
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂ ð ȃǸǴ ǮǷǰǱȄǽǮǸǫǱȂǳǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǯ 
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂ, ǸǴǱȂǰǴ ǸǴǸ, ǰǸǴ ǵǶǴǮǭǨǴǪǮǸ ǮǳǳǴǨǦǼǮǮ. ǔǳ ǱǴǲǦǫǸ 
ǷǸǦǶȁǫ ǷǸǶǹǰǸǹǶȁ ǶȁǳǰǴǨ Ǯ ǷǴǭǪǦȆǸ ǳǦ Ǯǻ ǲǫǷǸǫ ǳǴǨȁǫ, ǴǷǹǿǫǷǸǨǱȅȅ 
çǷǴǭǮǪǦǸǫǱȂǳǴǫ ǶǦǭǶǹǾǫǳǮǫè. ǚǦǰǸǮǽǫǷǰǮ ǏǴǭǫǺ ǞǹǲǵǫǸǫǶ ǳǫ ǸǴǱȂǰǴ 
ǨǨȆǱ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǸǨǴ ǰǦǰ ǨǫǪǹǿǹȄ ǵǴǭǮǼǮȄ Ǩ ǵǶǴǼǫǷǷ 
ǵǶǴǮǭǨǴǪǷǸǨǦ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ, ǳǴ Ǯ ǵǴǷǸǦǨǮǱ ǭǳǦǰ ǶǦǨǫǳǷǸǨǦ 
ǲǫǬǪǹ ǮǳǳǴǨǦǼǮǫǯ Ǯ ǵǶǴǪǹǰǸǴǲ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǰǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ, 
ǪǦǨ ǸǫǴǶǫǸǮǽǫǷǰǴǫ ǴǧǴǷǳǴǨǦǳǮǫ ǮǳǬǫǳǫǶǳǴ-ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǰǴǲǹ 
ǵǦǶǸǳȆǶǷǸǨǹ. 



¾ ǕǴǷǱǫǪǳǮǫ 25 ǱǫǸ Ǩ ǶǫǩǮǴǳǦǻ Ƿ ǨȁǷǴǰǴǯ ǵǱǴǸǳǴǷǸȂȄ ǮǭǴǧǶǫǸǦǸǫǱȂǷǰǴǯ 
ǦǰǸǮǨǳǴǷǸǮ ǲǴǬǳǴ ǨǷǸǶǫǸǮǸȂǷȅ Ƿ ǶǦǳǫǫ ǳǫ ǷǹǿǫǷǸǨǴǨǦǨǾǮǲ ǺǫǳǴǲǫǳǴǲ ð 
ǷǫǶǮǯǳȁǲ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǲ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǸǨǴǲ. Ǚ ȃǸǴǯ ǳǴǨǴǯ ǺǴǶǲȁ 
ǴǶǩǦǳǮǭǦǼǮǮ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǰǴǩǴ ǵǶǴǼǫǷǷǦ ǫǿȆ ǳǫǸ ǴǧǿǫǵǶǮǳȅǸǴǩǴ 
ǮǲǫǳǮ ð Ǯǻ ǳǦǭȁǨǦȄǸ ǮǳǳǴǨǦǼǮǴǳǳȁǲǮ ǷǫǸȅǲǮ, ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǰǮǲǮ 
ǦǶǸǫǱȅǲǮ, ǷǸǦǶǸǦǵ-ǷǸǹǪǮȅǲǮ ǮǱǮ ǺǦǧǶǮǰǦǲǮ ǵǴ ǵǶǴǮǭǨǴǪǷǸǨǹ ǷǸǦǶǸǦǵǴǨ. 
ǓǴ ǨǷǫǻ Ǯǻ ǴǧȀǫǪǮǳȅǫǸ ǴǪǳǦ ǻǦǶǦǰǸǫǶǮǷǸǮǰǦ ð Ǯǻ ǲǦǷǷǴǨȁǲ ǵǶǴǪǹǰǸǴǲ 
ǷǸǦǱǮ ǳǴǨȁǫ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǧǮǭǳǫǷȁ. ǔǳǮ ǷǫǶǮǯǳǴ ǭǦǲȁǷǱǮǨǦȄǸǷȅ, 
ǶǦǭǶǦǧǦǸȁǨǦȄǸǷȅ, ǵǶǴǮǭǨǴǪȅǸǷȅ Ǯ ǵǶǴǪǦȄǸǷȅ. 

¾ ǈ ǦǳǩǱǮǯǷǰǴǲ ǐǫǲǧǶǮǪǬǫ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǰǦȅ ǦǶǸǫǱȂ, ǴǪǳǮǲ Ǯǭ 
ǱǮǪǫǶǴǨ ǰǴǸǴǶǴǯ ȅǨǱȅǫǸǷȅ ǉǫǶǲǦǳ ǛǦǹǭǫǶ, ǵǶǴǮǭǨǴǪǮǸ Ǩ ǩǴǪ ǪǫǷȅǸǴǰ 
ǳǴǨȁǻ ǰǴǲǵǦǳǮǯ, Ǧ Ǩ ǼǫǱǴǲ ǷǸǴǸȁǷȅǽǳȁǯ ǹǳǮǨǫǶǷǮǸǫǸǷǰǮǯ ǩǴǶǴǪǴǰ 
ǷǴǭǪǦȆǸ ǧǴǱǫǫ ǷǴǸǳǮ ǷǸǦǶǸǦǵǴǨ Ǩ ǩǴǪ. ǈ ǧǫǱȂǩǮǯǷǰǴǲ ǑȆǨǫǳǫ, 
ǹǽǶǫǬǪȆǳǳȁǯ ǰǦǰ ǼǫǳǸǶ ǸǶǦǳǷǺǫǶǦ ǸǫǻǳǴǱǴǩǮǮ çLeuven research and 
developmentè, ȅǨǱȅȄǿǮǯǷȅ ǹǬǫ ǺǦǰǸǮǽǫǷǰǮ ǳǫǭǦǨǮǷǮǲǴǯ ǴǸ 
ǹǳǮǨǫǶǷǮǸǫǸǦ ǴǶǩǦǳǮǭǦǼǮǫǯ, ǷǴǭǪǦȆǸ ǵǴǱǸǴǶǦ ǪǫǷȅǸǰǦ ǷǸǦǶǸǦǵǴǨ Ǩ ǩǴǪ, Ǧ 
ǨǫǷȂ ǑȆǨǫǳǷǰǮǯ ǰǱǦǷǸǫǶ (ǸǴǬǫ ǷǴ ǷǸǴǸȁǷȅǽǳȁǲ ǳǦǷǫǱǫǳǮǫǲ) ð 40-50. 
ǝǦǷǸǳǴ-ǩǴǷǹǪǦǶǷǸǨǫǳǳǦȅ ǶǴǷǷǮǯǷǰǦȅ ǷǫǸȂ ǺǦǧǶǮǰ ǷǸǦǶǸǦǵǴǨ ð 
ǳǦǳǴǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǼǫǳǸǶǴǨ ð ǵǶǴǮǭǨǴǪǮǸ ǵǴ 200 ǰǴǲǵǦǳǮǯ ǫǬǫǩǴǪǳǴ, 
ǴǪǳǦǰǴ Ǯǻ ǶǫǦǱȂǳȁǫ ǹǷǵǫǻǮ ǹǷǸǹǵǦȄǸ ǭǦǶǹǧǫǬǳȁǲ.  

¾ ǣǸǴ ǹǬǫ ǳǫ ǴǸǪǫǱȂǳȁǫ ǷǱǹǽǦǯǳȁǫ ǨǷǵȁǾǰǮ ð ǵǫǶǫǪ ǳǦǲǮ ǳǴǨȁǯ, 
ǳǦǧǮǶǦȄǿǮǯ ǴǧǴǶǴǸȁ ǨǫǳǽǹǶǴǷǸǶǴǮǸǫǱȂǳȁǯ ǸǮǵ ǧǮǭǳǫǷǦ. ǋǩǴ ǳǫ ǳǹǬǳǴ 
ǵǹǸǦǸȂ Ƿ ǨǫǳǽǹǶǳȁǲǮ ǺǴǳǪǦǲǮ, ǨȁǵǴǱǳȅȄǿǮǲǮ ǮǷǰǱȄǽǮǸǫǱȂǳǴ ǺǹǳǰǼǮȄ 
ǮǳǨǫǷǸǮǶǴǨǦǳǮȅ ǷǴǧǶǦǳǳǴǩǴ Ǯǭ ǶǦǭǳȁǻ ǮǷǸǴǽǳǮǰǴǨ ǰǦǵǮǸǦǱǦ Ǩ ǳǫ ǮǲǮ 
ǷǴǭǪǦǨǦǫǲȁǫ ǷǸǦǶǸǦǵȁ. ǗǫǶǮǯǳǴǫ ǷǸǶǴǮǸǫǱȂǷǸǨǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ 
ǰǴǲǵǦǳǮǯ ð ȃǸǴ ǨǸǴǶǬǫǳǮǫ Ǩ ǷǨȅǸǦȅ ǷǨȅǸȁǻ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǸǨǦ, ǷǸǦǨǰǦ 
ǳǦ ǵǶǫǨǶǦǿǫǳǮǫ Ǩ ǳǴǨǹȄ ǵǶǴǺǫǷǷǮȄ ǸǴǩǴ, ǽǸǴ ǶǦǳǫǫ ǷǽǮǸǦǱǴǷȂ ǳǫ 
ǴǵǮǷȁǨǦǫǲȁǲ Ǯ ǳǫ ǵǫǶǫǪǦǨǦǫǲȁǲ ǮǷǰǹǷǷǸǨǴǲ ǳǫǲǳǴǩǮǻ ǩǫǳǮǫǨ ǧǮǭǳǫǷǦ. 



¾ ǏǴǭǫǺ ǞǹǲǵǫǸǫǶ ǷǽǮǸǦǱ ǮǳǳǴǨǦǼǮǫǯ ǳǫ ǷǦǲǴ ǮǭǴǧǶǫǸǫǳǮǫ, Ǧ 
ǶǫǦǱǮǭǴǨǦǳǳȁǯ ǷǵǴǷǴǧ ǫǩǴ ǮǷǵǴǱȂǭǴǨǦǳǮȅ Ǩ ǷǮǷǸǫǲǦǻ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ 
ǶǦǭǪǫǱǫǳǮȅ ǸǶǹǪǦ. ǈǫǪȂ ǭǦǶǦǳǫǫ ǳǮǰǴǩǪǦ ǳǫ ǮǭǨǫǷǸǳǴ, ǽǸǴ ǰǴǳǰǶǫǸǳǴ Ǯǭ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮ ǶǫǦǱǮǷǸǮǽǳǴǩǴ çǲǫǳȄ ǮǭǴǧǶǫǸǫǳǮǯè, ǧǹǪǫǸ ǴǵǶǦǨǪǦǳǳǴ 
ȃǰǴǳǴǲǮǽǫǷǰǮ. 

¾ ǎǲǫǳǳǴ ǭǦ ȃǸǴǸ ǵǶǴǼǫǷǷ ǴǸǨǫǽǦȄǸ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǮ, ǵǹǸȆǲ ǶǫǦǱǮǭǦǼǮǮ 
ǷǨǴǮǻ ǧǮǭǳǫǷ-ȃǰǷǵǫǶǮǲǫǳǸǴǨ, ǮǷǰǱȄǽǦȅ Ǯǭ ǶǦǷǷǲǴǸǶǫǳǮȅ ǧǫǷǽǮǷǱǫǳǳȁǫ 
ǨǦǶǮǦǳǸȁ Ǯ ǵǶǴǫǰǸȁ. ǔǳǮ ǨǰǱǦǪȁǨǦȄǸ Ǩ ǷǴǭǪǦǳǮǫ ǳǴǨǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ 
ǫǪǮǳǷǸǨǫǳǳȁǯ ǳǫǨǴǷǵǴǱǳǮǲȁǯ ǺǦǰǸǴǶ ð ǷǨǴȆ ǨǶǫǲȅ. ǕǫǶǨȁǯ Ǯǭ 
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǫǯ, ǰǸǴ ǪǴǷǸǮǩǦǫǸ ǶǫǭǹǱȂǸǦǸǦ, ǷǸǦǳǴǨǮǸǷȅ ǷǨǴǫǴǧǶǦǭǳȁǲ 
ǲǴǳǴǵǴǱǮǷǸǴǲ. Ǔǫ ǭǦ ǷǽȆǸ ǨȁǪǦǨǱǮǨǦǳǮȅ Ƿ ǶȁǳǰǴǨ ǰǴǳǰǹǶǫǳǸǴǨ, Ǧ Ǩ ǷǮǱǹ 
ǸǴǩǴ, ǽǸǴ Ǵǳ ǵǶǮǻǴǪǮǸ Ǩ ǳǴǨǹȄ ǷǮǷǸǫǲǹ ǶǦǭǪǫǱǫǳǮȅ ǸǶǹǪǦ ǵǫǶǨȁǲ, Ǧ 
ǸǴǽǳǫǫ, ǷǴǭǪǦȆǸ ǫȆ. ǈǷǫ ǴǷǸǦǱȂǳȁǫ ǹǽǦǷǸǳǮǰǮ çǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǭǦǧǫǩǦè 
ǵǴǵǦǪǦȄǸ ǵǴ ǴǸǳǴǾǫǳǮȄ ǰ ǳǫǲǹ Ǩ ǪǴǩǴǳȅȄǿǹȄ ǵǴǭǮǼǮȄ. ǈ ȃǸǴǯ ǷǮǸǹǦǼǮǮ, 
ǽǸǴǧȁ ǨǫǶǳǹǸȂ Ƿǫǧǫ ǱǮǪǫǶǷǸǨǴ, ǴǳǮ ǲǴǩǹǸ ǵǶǮǳȅǸȂ Ǯ ǭǦǽǦǷǸǹȄ ǵǶǮǳǮǲǦȄǸ 
ǨǦǬǳǫǯǾǫǫ ǶǫǾǫǳǮǫ: ǷȃǰǴǳǴǲǮǸȂ ǨǶǫǲȅ ǭǦ ǷǽȆǸ ǵǴǰǹǵǰǮ ǸǴǩǴ, ǽǸǴ ǷǪǫǱǦǱ 
ǵǫǶǨȁǯ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂ. 

¾ ǈ ǷǮǸǹǦǼǮȅǻ Ƿǲǫǳȁ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǵǱǦǸǺǴǶǲ Ǯ ǭǦǵǹǷǰǦ ǳǴǨȁǻ ǨǮǸǰǴǨ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǶǫǨǴǱȄǼǮǯ ǨǶǫǲȅ, ǰǴǸǴǶǴǫ ǳǫǮǭǧǫǬǳǴ ǳǹǬǳǴ ǭǦǸǶǦǸǮǸȂ 
ǳǦ ǨȁǧǴǶ Ǯ ǨǰǱȄǽǫǳǮǫ ǮǭǴǧǶǫǸǫǳǮȅ Ǩ ǮǳǪǹǷǸǶǮǦǱȂǳȁǯ ǴǧǴǶǴǸ, 
ǷǸǦǳǴǨǮǸǷȅ ǴǵǶǫǪǫǱȅȄǿǮǲ ǺǦǰǸǴǶǴǲ ǷǸǴǮǲǴǷǸǮ ǳǴǨȁǻ ǰǴǲǵǦǳǮǯ Ǯ 
ǰǶǮǸǮǽǫǷǰǮǲ ǵǦǶǦǲǫǸǶǴǲ ǹǷǵǫǾǳǴǷǸǮ ǪǱȅ ǶǦǷǸǹǿǮǻ ǧǮǭǳǫǷǴǨ. ǒǴǬǳǴ 
ǷǲǫǱǴ ǷǰǦǭǦǸȂ, ǽǸǴ ǮǲǫǳǳǴ ǭǦǸǶǦǽǫǳǳǴǫ ǳǦ ǵǶǴǼǫǷǷ ǧǮǭǳǫǷ-
ȃǰǷǵǫǶǮǲǫǳǸǮǶǴǨǦǳǮȅ ǨǶǫǲȅ, ǷǨȆǶǳǹǸǴǫ Ǩ ǺǴǶǲǫ ǳǴǨǴǯ ǰǴǲǵǦǳǮǮ, Ǯ 
ȅǨǱȅǫǸǷȅ Ǹǫǲ ǵǶǴǪǹǰǸǴǲ, ǰǴǸǴǶȁǯ ǵǶǴǪǦȆǸ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂ. ǆ 
ǵǴǰǹǵǦǸǫǱǫǲ ǷǸǦǳǴǨǮǸǷȅ ǸǴǸ, ǪǱȅ ǰǴǩǴ ð Ǩ ǷǮǱǹ ǹǨǫǱǮǽǮǨǾǫǯǷȅ ǷǰǴǶǴǷǸǮ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǮǭǲǫǳǫǳǮǯ Ǯ ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǧǫǷǷǲȁǷǱǫǳǳǴǷǸǮ ǵǴǵȁǸǴǰ 
ǪǫǱǦǸȂ ǨǷǫ Ǩ ǴǪǮǳǴǽǰǹ ð ǨǶǫǲȅ ǷǸǦǱǴ çǪǴǶǴǬǫ Ǫǫǳǫǩè. 



¾ ǍǦǽǦǷǸǹȄ ǷǴǨǶǫǲǫǳǳǴǲǹ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǲǹ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȄ 
ǵǶǮǻǴǪǮǸǷȅ ǮǲǫǸȂ ǪǫǱǴ Ƿ ǷǴǭǪǦǳǮǫǲ ǫǿȆ ǳǫ ǷǱǴǬǮǨǾǮǻǷȅ ǷǮǷǸǫǲ 
ǶǦǭǪǫǱǫǳǮȅ ǸǶǹǪǦ, Ǩ ǰǴǸǴǶȁǻ ǵǴǰǦ ǳǫǸ ǰǶǹǵǳȁǻ ǮǩǶǴǰǴǨ Ǯ ǨȁǷǸǶǴǫǳǳȁǻ 
ǼǫǵǴǽǫǰ ǪǴǧǦǨǱǫǳǳǴǯ ǷǸǴǮǲǴǷǸǮ. ǔǸǰǹǪǦ Ǩ ǸǦǰǴǯ ǷǮǸǹǦǼǮǮ ǷǫǶǮǯǳȁǯ 
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂ ǭǳǦǫǸ, ǽǸǴ ǪǫǱǦǸȂ? ǐǦǰ Ǵǳ ǴǶǮǫǳǸǮǶǹǫǸǷȅ Ǩ 
ǮǭǴǧǶǫǸǫǳǮȅǻ, ǵǶǴǮǭǨǴǪǮǲȁǻ ǮǳǬǫǳǫǶǦǲǮ Ǩ ǮǭǧȁǸǴǽǳǴǲ ǴǧȀȆǲǫ, Ǯ 
ǨȁǪǫǱȅǫǸ ǸǫǻǳǴǱǴǩǮǮ, ǰǴǸǴǶȁǫ ǷǸǦǳǴǨȅǸǷȅ ǰǦǳǪǮǪǦǸǦǲǮ ǪǱȅ ǷǴǭǪǦǳǮȅ 
ǳǦ Ǯǻ ǴǷǳǴǨǫ ǧǮǭǳǫǷǴǨ ǳǴǨǴǩǴ ǵǴǰǴǱǫǳǮȅ? 

¾ ǔǸǨǫǽǦȅ ǳǦ ȃǸǮ ǨǴǵǶǴǷȁ, ǳǦǾǫ ǨǴǴǧǶǦǬǫǳǮǫ ǶǮǷǹǫǸ ǵǴǪǴǧǮǫ ǶȁǳǰǦ-
ǧǦǭǦǶǦ, ǧǶǴǪȅ ǲǫǬǪǹ ǸǴǶǩǴǨȁǲǮ ǶȅǪǦǲǮ ǰǴǸǴǶǴǩǴ ǩǫǶǴǯ-
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂ ǨǴǱǫǨȁǲ ǴǧǶǦǭǴǲ ǵǶǮǳǮǲǦǫǸ ǶǫǾǫǳǮȅ ð ǮǳǸǹǮǸǮǨǳǴ 
ǨȁǧǮǶǦȅ ǵǫǶǷǵǫǰǸǮǨǳȁǫ ǶǦǭǶǦǧǴǸǰǮ. ǈǫǶǴȅǸǳǴ, ǷǫǩǴǪǳȅ ǲǴǬǳǴ 
ǨǷǸǶǫǸǮǸȂ Ǯ ǸǦǰǴǯ ǷǵǴǷǴǧ ǶǦǧǴǸȁ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȅ, ǳǴ Ǵǳ ǸǦǰǬǫ ǪǦǱȆǰ 
ǴǸ ǶǫǦǱȂǳǴǷǸǮ ǷǫǶǮǯǳǴǩǴ ǨǫǳǽǹǶǴǷǸǶǴǮǸǫǱȅ, ǰǦǰ ǰǴǳǨǫǯǫǶ ǚǴǶǪǦ ǴǸ 
ǧǹǸǮǰǴǨȁǻ ǦǨǸǴǲǦǷǸǫǶǷǰǮǻ ǰǴǳǼǦ XIX ǨǫǰǦ. ǍǦ ǵǴǷǱǫǪǳǮǫ ǪǫǷȅǸǮǱǫǸǮȅ 
ǵǦǶǸǳȆǶǷǸǨǴ ǮǭǴǧǶǫǸǦǸǫǱȅ Ǯ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȅ ǷǪǫǱǦǱǴ ǩǮǩǦǳǸǷǰǮǯ ǾǦǩ 
Ǩ ǷǸǴǶǴǳǹ ǸǫǻǳǴǱǴǩǮǭǦǼǮǮ ǶǦǧǴǸȁ ǵǴ ǵǶǴǮǭǨǴǪǷǸǨǹ 
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǰǮǻ ǾǦǳǷǴǨ. 

¾ ǑȄǧǴǫ ǴǸǪǫǱȂǳǴǫ ǮǭǴǧǶǫǸǫǳǮǫ ð Ǩǳǫ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ ǷǨǴǮǻ ǸǦǰǸǮǰǴ-
ǸǫǻǳǮǽǫǷǰǮǻ ǻǦǶǦǰǸǫǶǮǷǸǮǰ ð ǵǶǮǴǧǶǫǸǦǫǸ ǷǨǴȄ ǼǫǳǳǴǷǸȂ ǸǴǱȂǰǴ Ǩ 
ǷǨȅǭǮ Ƿ ǫǩǴ ǨǴǭǲǴǬǳȁǲ ǹǽǦǷǸǮǫǲ Ǩ ǪǱǮǳǳǴǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ ǼǫǵǴǽǰǫ. 
ǙǷǱǴǨǮȅǲǮ ǹǷǵǫǾǳǴǷǸǮ ǴǸǪǫǱȂǳȁǻ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǷǸǦǨǴǰ ǷǫǶǮǯǳǴǩǴ 
ǨǫǳǽǹǶǴǷǸǶǴǮǸǫǱȅ ȅǨǱȅǫǸǷȅ, ǨǴ-ǵǫǶǨȁǻ, ǨǭǦǮǲǳǦȅ ǷǴǷǸȁǰǴǨǦǳǳǴǷǸȂ 
ǵǦǶǦǲǫǸǶǴǨ ǰǴǳǰǶǫǸǳǴǯ ǸǫǻǳǴǱǴǩǮǮ Ƿ ǷǴǷǫǪǳǮǲǮ ǹǽǦǷǸǰǦǲǮ ǼǫǵǴǽǰǮ Ǯ, 
ǨǴ-ǨǸǴǶȁǻ, ȃǰǴǳǴǲǮǽǫǷǰǦȅ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǨǷǫǯ, ǫǿȆ ǸǴǱȂǰǴ 
ǷǴǭǪǦǨǦǫǲǴǯ ǷǮǷǸǫǲȁ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǶǦǭǪǫǱǫǳǮȅ ǸǶǹǪǦ. 



¾ ǈ ǵǫǶǮǴǪȁ Ƿǲǫǳȁ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǵǱǦǸǺǴǶǲ ǰǱȄǽǫǨǹȄ ǶǴǱȂ Ǩ 
ǷǴǭǪǦǳǮǮ ǳǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ ǮǩǶǦȄǸ ǳǫǰȃǵǸǮǨǳȁǫ (ǳǫǭǦǨǮǷǮǲȁǫ ǴǸ 
ǰǶǹǵǳȁǻ ǰǴǶǵǴǶǦǼǮǯ) ǮǳǬǫǳǫǶǳȁǫ ǼǫǳǸǶȁ Ǯ ǶǦǭǳȁǫ ǨǮǪȁ Ǯǻ 
ǰǴǳǷǴǶǼǮǹǲǴǨ. ǣǰǴǳǴǲǮǽǫǷǰǦȅ ǹǷǸǴǯǽǮǨǴǷǸȂ Ǯ ǳǫǭǦǨǮǷǮǲǴǷǸȂ 
ǷǴǨǶǫǲǫǳǳȁǻ R&D-ǼǫǳǸǶǴǨ ǳǫǨǴǭǲǴǬǳǦ ǧǫǭ ǸǦǰǮǻ ǲǴǪǫǱǫǯ ǰǴǴǵǫǶǦǼǮǮ 
Ƿ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȅǲǮ, ǰǴǸǴǶȁǫ ǵǴǭǨǴǱȅǱǮ ǧȁ ǮǳǬǫǳǫǶǦǲ ǵǫǶǫǪǦǨǦǸȂ 
Ǩ ǮǳǪǹǷǸǶǮǦǱȂǳȁǯ ǴǧǴǶǴǸ ǲǦǰǷǮǲǦǱȂǳǴǫ ǰǴǱǮǽǫǷǸǨǴ ǷǨǴǮǻ 
ǮǭǴǧǶǫǸǫǳǮǯ. ǊǱȅ ȃǸǴǩǴ, Ƿ ǴǪǳǴǯ ǷǸǴǶǴǳȁ, ǴǳǮ ǨǴǨǱǫǰǦȄǸ ǾǮǶǴǰǮǯ 
ǰǶǹǩ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǫǯ Ǯ ǰǴǲǵǦǳǮǯ Ǩ ǵǴǷǸǦǳǴǨǰǹ ǭǦǪǦǽ ǳǦ ǷǨǴǮ 
ǶǦǭǶǦǧǴǸǰǮ, Ǧ Ƿ ǪǶǹǩǴǯ ð ǶǦǭǪǫǱȅȄǸ ǲǫǬǪǹ ǳǮǲǮ ǷǨǴǮ ǭǦǸǶǦǸȁ, ǪǫǱǦȅ 
ǸǫǻǳǴǱǴǩǮǮ ǺǮǳǦǳǷǴǨǴ ǪǴǷǸǹǵǳȁǲǮ. 

¾ ǈǴǸ ǰǴǳǰǶǫǸǳȁǯ ǵǶǮǲǫǶ. ǙǽȆǳȁǫ ǮǭǶǦǮǱȂǷǰǴǩǴ çWeizmann institute  of 
scienceè ǴǷǹǿǫǷǸǨǱȅȄǸ ǵǶǮǰǱǦǪǳȁǫ ǮǷǷǱǫǪǴǨǦǳǮȅ, ǳǫǰǴǸǴǶǦȅ ǽǦǷǸȂ 
ǰǴǸǴǶȁǻ ǵǦǸǫǳǸǹǫǸǷȅ. ǖǫǾǫǳǮǫ Ǵ ǸǴǲ, ǰǦǰǮǫ ǮǲǫǳǳǴ ǶǫǭǹǱȂǸǦǸȁ 
ǵǦǸǫǳǸǴǨǦǸȂ, ǵǶǮǳǮǲǦǫǸ ǳǫǭǦǨǮǷǮǲȁǯ ǴǸ ǮǳǷǸǮǸǹǸǦ 
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǰǮǯ ǷǴǨǫǸ (ǮǳǷǸǮǸǹǸ ǳǫ ǨǫǪȆǸ ǰǴǳǸǶǦǰǸǳȁǻ ǶǦǧǴǸ ǳǮ 
Ƿ ǴǪǳǴǯ ǰǴǶǵǴǶǦǼǮǫǯ Ǩ ǲǮǶǫ). ǑǮǼǫǳǭǮǮ ǳǦ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǵǦǸǫǳǸǴǨ 
ǵǫǶǫǪǦȄǸǷȅ ǧǫǷǵǱǦǸǳǴ ð ǳǦ ǹǷǱǴǨǮȅǻ ǧǹǪǹǿǫǩǴ ǶǴȅǱǸǮ. ǎ ȃǸǴ ǵǶǮǸǴǲ, 
ǽǸǴ ǷǶǫǪǳǮǯ ǷǶǴǰ ǴǸ ǵǹǧǱǮǰǦǼǮǮ ǶǫǭǹǱȂǸǦǸǴǨ ǹǽȆǳȁǻ ǪǴ ǵǴȅǨǱǫǳǮȅ 
ǵǶǴǪǹǰǸǦ ǳǦ ǵǶǮǱǦǨǰǫ ǷǴǷǸǦǨǱȅǫǸ 15-20 ǱǫǸ. ǘǦǰǦȅ ǷǻǫǲǦ ǴǸǰǶȁǨǦǫǸ 
ǪǴǷǸǹǵ ǰ ǵǫǶǫǪǴǨȁǲ ǮǷǷǱǫǪǴǨǦǳǮȅǲ ǱȄǧǴǲǹ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǲǹ 
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȄ, ǭǳǦȄǿǫǲǹ, ǰǦǰ ǮǲǫǳǳǴ Ǵǳ ǷǴǧǮǶǦǫǸǷȅ 
ǮǷǵǴǱȂǭǴǨǦǸȂ ǷǴǪǫǶǬǦǳǮǫ ǵǦǸǫǳǸǦ.  

 



¾ 1. ǖǦǷǵǶǫǪǫǱǫǳǮǫ ǭǴǳ ǴǸǨǫǸǷǸǨǫǳǳǴǷǸǮ ǵǴ ǨǷǫǲǹ ǮǳǳǴǨǦǼǮǴǳǳǴǲǹ 
ǵǶǴǷǸǶǦǳǷǸǨǹ ǲǫǬǪǹ ǷǹǧȀǫǰǸǦǲǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ (ǰǸǴ, ǽǫǲ 
ǭǦǳǮǲǦǫǸǷȅ Ǯ ǭǦ ǽǸǴ ǴǸǨǫǽǦǫǸ). 

¾ 2. ǕǴǪǴǸǽǫǸǳǴǷǸȂ ǲǫǬǪǹ ǷǹǧȀǫǰǸǦǲǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ 
(ǴǧȅǭǦǳǳǴǷǸȂ ǪǫǱǮǸȂǷȅ ǮǳǺǴǶǲǦǼǮǫǯ Ǯ ǵǶǫǪǷǸǦǨǱȅǸȂ ǴǧȀǫǰǸǮǨǳǹȄ 
ǰǦǶǸǮǳǹ ǷǴǷǸǴȅǳǮȅ ǪǫǱ Ǩ ǷǨǴǫǯ ǭǴǳǫ ǴǸǨǫǸǷǸǨǫǳǳǴǷǸǮ ǵǴ ǭǦǵǶǴǷǹ 
ǪǶǹǩǴǩǴ ǷǹǧȀǫǰǸǦ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ). 

¾ 3. ǓǦǱǮǽǮǫ ǰǴǴǶǪǮǳǮǶǹȄǿǫǩǴ ǼǫǳǸǶǦ, Ǩ ǨǫǪǫǳǮǮ ǰǴǸǴǶǴǩǴ ǳǦǻǴǪȅǸǷȅ, 
Ǩ ǸǴǲ ǽǮǷǱǫ, Ǯ  ǨǴǵǶǴǷȁ ǶǦǷǵǶǫǪǫǱǫǳǮȅ ǺǮǳǦǳǷǴǨȁǻ ǵǴǸǴǰǴǨ, ǸǫǰǹǿǮǻ 
Ǩ ǮǳǳǴǨǦǼǮǮ. 

¾ 4. ǔǧǶǦǸǳǦȅ ǷǨȅǭȂ ǲǫǬǪǹ ǷǹǧȀǫǰǸǦǲǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ, 
ǶǦǧǴǸǦȄǿǮǲǮ Ǩ ǷǨǴǮǻ ǭǴǳǦǻ ǴǸǨǫǸǷǸǨǫǳǳǴǷǸǮ, Ǯ ǰǴǴǶǪǮǳǮǶǹȄǿǮǲ 
ǼǫǳǸǶǴǲ (ǴǧȅǭǦǳǳǴǷǸȂ ǵǶǫǪǷǸǦǨǱȅǸȂ ǷǹǧȀǫǰǸǦǲ ǵǴ Ǯǻ ǭǦǵǶǴǷǦǲ 
ǮǳǸǫǶǫǷǹȄǿǹȄ Ǯǻ ǮǳǺǴǶǲǦǼǮȄ, Ǩ ǸǴǲ ǽǮǷǱǫ Ǯ Ǹǫǰǹǿǫǫ ǷǴǷǸǴȅǳǮǫ ǪǫǱ 
Ƿ ǺǮǳǦǳǷǮǶǴǨǦǳǮǫǲ ǮǳǳǴǨǦǼǮǯ). 

¾ 5. ǓǦǱǮǽǮǫ ǲǴǿǳǴǩǴ ǦǳǦǱǮǸǮǽǫǷǰǴǩǴ ǼǫǳǸǶǦ ǪǱȅ ǺǴǶǷǦǯǸǦ Ǩ ǷǺǫǶǫ 
ǮǳǳǴǨǦǼǮǯ, ǰǴǸǴǶǴǲǹ ǭǦǵǶǫǿǫǳǴ ǮǲǫǸȂ ǪǴǷǸǹǵ ǰ ǱȄǧȁǲ ǮǷǸǴǽǳǮǰǦǲ 
ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ, ǰǶǴǲǫ ǷǶǫǪǷǸǨ ǰǴǴǶǪǮǳǮǶǹȄǿǫǩǴ ǼǫǳǸǶǦ (ǺǴǶǷǦǯǸ Ǩ 
ǳǦǾǫ ǨǶǫǲȅ ȅǨǱȅǫǸǷȅ ǳǫ ǵǶǴǷǸǴ ǲǫǻǦǳǮǭǲǴǲ ǵǶǴǩǳǴǭǦ ǶǦǭǨǮǸǮȅ 
ǷǮǷǸǫǲ, ǨǭǩǱȅǪǴǲ Ǩ ǧǹǪǹǿǫǫ, Ǧ ǮǳǷǸǶǹǲǫǳǸǴǲ ǶǹǱǫǳǮȅ ǵǶǴǼǫǷǷǦǲǮ Ǩ 
ǳǦǷǸǴȅǿǫǲ ð ǰǹǪǦ ǦǨǸǴǶǮǸǫǸǳȁǫ ǰǴǶǮǺǫǮ ǹǰǦǬǹǸ, ǸǹǪǦ ǵǴǱǮǸǮǰǮ, 
ǧǦǳǰǮǶȁ, ǧǮǭǳǫǷǲǫǳȁ Ǯ ǵǶǴǽǮǫ ǷǮǱȂǳȁǫ ǲǮǶǦ ǷǫǩǴ Ǯ ǭǦǶǹǱȅǸ).   

¾ 6. ǓǦǱǮǽǮǫ ǪǫǯǷǸǨǫǳǳǴǯ ǩǴǷǵǶǴǩǶǦǲǲȁ, ǰǹǪǦ ǧȁ ǮǳǳǴǨǦǼǮǴǳǳǦȅ 
ǷǮǷǸǫǲǦ ǨǷǸǦǱǦ ǰǦǰ ȃǱǫǲǫǳǸ ǵǦǭǱǦ Ǵǧǿǫǯ ǰǦǶǸǮǳǰǮ. ǕǶǮ ǳǦǱǮǽǮǮ 
ǴǸǷǹǸǷǸǨǮȅ ǷǰǴǴǶǪǮǳǮǶǴǨǦǳǳǴǯ ǩǴǷǵǶǴǩǶǦǲǲȁ ǨǷǫ ǹǯǪǫǸ Ǩ ǵǫǷǴǰ.     

 



¾ ǈ ǭǦǰǱȄǽǫǳǮǫ ǸǫǴǶǫǸǮǽǫǷǰǴǩǴ ǴǧǷǹǬǪǫǳǮȅ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ ǶǦǭǳȁǻ ǷǸǶǦǳ Ǯ 

ǳǦǶǴǪǴǨ ð ǮǱǱȄǷǸǶǦǼǮȅ ǳǦ ǰǴǳǸǶǦǷǸǫ: ǽǸǴ ǧȁǨǦǫǸ, ǰǴǩǪǦ ǳǮ ǩǴǷǹǪǦǶǷǸǨǴ, ǳǮ ǧǮǭǳǫǷ ǳǫ 

ǷǰǱǴǳǳȁ ǳǮ ǰ ǰǦǰǮǲ ǮǳǳǴǨǦǼǮȅǲ, ǵǴǸǴǲǹ ǰǦǰ Ǯǲ Ǯ ǧǫǭ ǳǮǻ ǳǫǵǱǴǻǴ ǬǮǨȆǸǷȅ.  

¾ ǈ XX Ǩǫǰǫ ǶǴǪǮǱǴǷȂ ǨȁǶǦǬǫǳǮǫ çǷǸǶǦǳȁ ǸǶǫǸȂǫǩǴ ǲǮǶǦè, ǵǴǪǶǦǭǹǲǫǨǦǨǾǫǫ ǴǸǷǸǦǨǾǮǫ, 

ǵǴǪǭǦǪǫǶǬǦǨǾǮǫǷȅ Ǩ ǗǶǫǪǳǫǨǫǰǴǨȂǫ ǩǴǷǹǪǦǶǷǸǨǦ. ǈȁǶǦǬǫǳǮǫ ȃǸǴ Ǩ XXI Ǩǫǰǫ ǹǷǸǦǶǫǱǴ. 

ǒǳǴǩǮǫ ǷǸǶǦǳȁ ǸǶǫǸȂǫǩǴ ǲǮǶǦ ǵǴǰǦǭȁǨǦȄǸ ǺǦǳǸǦǷǸǮǽǫǷǰǮǫ Ǹǫǲǵȁ ǶǴǷǸǦ Ǯ ȅǨǱȅȄǸǷȅ 

ǰǶǹǵǳǫǯǾǮǲǮ ǮǩǶǴǰǦǲǮ Ǩ ǲǮǶǴǨǴǯ ȃǰǴǳǴǲǮǰǫ.  

¾ ǔǪǳǦǰǴ ǭǦ ȃǸǴ Ǭǫ ǨǶǫǲȅ ǴǺǴǶǲǮǱǴǷȂ ǸǴ, ǽǸǴ ǲǴǬǳǴ ǳǦǭǨǦǸȂ ǷǸǶǦǳǦǲǮ ǽǫǸǨȆǶǸǴǩǴ ǲǮǶǦ. 

ǣǸǴ ǷǸǶǦǳȁ, ǩǪǫ ǵǶǦǨȅǿǦȅ ǨǫǶǻǹǾǰǦ ǨǵǴǱǳǫ ǴǷǴǭǳǦǳǳǴ ǨǭȅǱǦ ǰǹǶǷ ǳǦ ǴǧǳǮǿǦǳǮǫ 

ǳǦǷǫǱǫǳǮȅ. ǈǳǹǸǶǫǳǳȅȅ ǵǴǱǮǸǮǰǦ ǷǸǶǦǳ ǽǫǸǨȆǶǸǴǩǴ ǲǮǶǦ ǻǦǶǦǰǸǫǶǮǭǹǫǸǷȅ ǷǱǫǪǹȄǿǮǲ: 

¾ ǴǷǳǴǨǳȁǲ ǮǷǸǴǽǳǮǰǴǲ Ǫǫǳǫǩ ǪǱȅ ǵǶǦǨȅǿǫǯ ǨǫǶǻǹǾǰǮ ȅǨǱȅȄǸǷȅ ǷǶǫǪǷǸǨǦ, ǰǴǸǴǶȁǫ 

ǵǴǷǸǹǵǦȄǸ ǮǭǨǳǫ: ǭǦ ǷǽȆǸ ǵǶǴǪǦǬǮ ǵǴǱǫǭǳȁǻ ǮǷǰǴǵǦǫǲȁǻ, ǴǸǽǮǷǱǫǳǮǯ ǷǨǴǫǩǴ ǴǸǻǴǬǫǩǴ 

ǱȄǪǦ, ǺǮǳǦǳǷǴǨǴǯ ǵǴǲǴǿǮ ǪǶǹǩǮǻ ǷǸǶǦǳ; 

¾ ǩǱǦǨǳȁǲ ǮǷǸǴǽǳǮǰǴǲ Ǫǫǳǫǩ ǪǱȅ ǰǴǶǲȆǬǰǮ Ƿ ǶǹǰǮ ǳǦǷǫǱǫǳǮȅ, ǰǴǸǴǶǴǫ ǭǦ ǩǶǦǬǪǦǳ ǹǬǫ ǳǫ 

ǷǽǮǸǦǫǸǷȅ, ȅǨǱȅǫǸǷȅ ǴǧǶǴǰ Ƿ ǲǴǳǴǵǴǱǮǯ, ǶǴǭǪǦǳǳȁǻ ǪǶǹǭȂȅǲ ǵǶǦǨǮǸǫǱȅ Ǯ ǽǱǫǳǦǲ 

ǵǶǦǨȅǿǫǯ ǵǦǶǸǮǮ, Ǧ ǸǦǰǬǫ ǰǶǫǪǮǸȁ ǵǶǮǷǴǷǦǨǾǮǻǷȅ ǰ ǧȄǪǬǫǸǹ ǧǦǳǰǴǨ, ǨȁǪǫǱȅǫǲȁǫ 

ǷǨǴǮǲ ǱȄǪȅǲ; 

¾ ǴǷǸǦǱȂǳǴǫ ǳǦǷǫǱǫǳǮǫ ǪǴǷǸǹǵǦ ǰ ǱȂǩǴǸǳȁǲ ǰǶǫǪǮǸǦǲ, ǷǨǴǧǴǪǳǴǲǹ Ƕȁǳǰǹ Ǯ ǲǮǶǴǨǴǯ 

ȃǰǴǳǴǲǮǰǫ ǳǫ ǮǲǫǫǸ, ǧǴǱȂǾǮǳǷǸǨǴ ǫǩǴ ǬǮǨȆǸ ǭǦ ǷǽȆǸ ǳǮǿǫǳǷǰǮǻ ǵǴǷǴǧǮǯ ǴǸ ǩǴǷǹǪǦǶǷǸǨǦ,  

ǹǳǮǭǮǸǫǱȂǳȁǻ ǭǦǶǵǱǦǸ ǴǸ ǶǦǧǴǸǴǪǦǸǫǱǫǯ ǮǱǮ, ǽǮǷǱȅǷȂ ǳǦ ǩǴǷǷǱǹǬǧǫ, ǵǫǶǫǨǫǪǫǳǴ ǳǦ 

ǵǴǪǳǴǬǳȁǯ ǰǴǶǲ ð ǧǫǶǮ, ǷǰǴǱȂǰǴ ǹǳǫǷȆǾȂ, ǸǴǱȂǰǴ ǳǫ ǵǴǵǦǪǦǯǷȅ;   

¾ ǸǴǸǦǱȂǳǴǫ ǴǧǳǮǿǦǳǮǫ ǳǦǷǫǱǫǳǮȅ ǷǴǵǶǴǨǴǬǪǦǫǸǷȅ ǶǮǸǴǶǮǰǴǯ ǵǶǴǸǮǨ ǨǷǫǻ Ǯ ǨǷȅ: ǨǴǰǶǹǩ 

ǳǦǷ ǴǪǳǮ ǨǶǦǩǮ, ǨǴǸ ǵǴǧǫǪǮǲ Ǯǻ Ǯ ǭǦǬǮǨȆǲ, ǰǦǰ ǱȄǪǮ. 

¾ ǈ ǸǦǰǴǯ ǷǮǸǹǦǼǮǮ ǨǫǶǻǹǾǰǦ ǷǸǶǦǳȁ ǽǫǸǨȆǶǸǴǩǴ ǲǮǶǦ ǷǸǦǳǴǨǮǸǷȅ ǭǦǮǳǸǫǶǫǷǴǨǦǳǦ ǳǫ Ǩ 

ǵǴǨȁǾǫǳǮǮ ǧǱǦǩǴǷǴǷǸǴȅǳǮȅ ǩǶǦǬǪǦǳ, Ǧ Ǩ ǴǧǳǮǿǦǳǮǮ ǳǦǷǫǱǫǳǮȅ. ǕǶǮǽǮǳǦ ǸǴǲǹ ǳǫ 

ǬǦǪǳǴǷǸȂ, Ǧ ǭǪǶǦǨȁǯ ǹǲ ǵǶǦǨǮǸǫǱǫǯ ð ǳǮǿǫǫ ǳǦǷǫǱǫǳǮǫ ǵǶǴǿǫ ǰǴǳǸǶǴǱǮǶǴǨǦǸȂ. ǓǮ Ǵ 

ǰǦǰǮǻ ǮǳǳǴǨǦǼǮȅǻ ǸǹǸ Ǯ ǶǫǽǮ ǧȁǸȂ ǳǫ ǲǴǬǫǸ. 



ǗǫǩǴǪǳȅ ǩǱǦǨǳȁǲ ǨȁǭǴǨǴǲ ǪǱȅ 

ǲǳǴǩǮǻ ȃǰǴǳǴǲǮǰ ǲǮǶǦ ȅǨǱȅǫǸǷȅ 

ǵǶǴǼǫǷǷ ǵǴǷǸǶǴǫǳǮȅ ȃǺǺǫǰǸǮǨǳȁǻ 

ǳǦǼǮǴǳǦǱȂǳȁǻ ǮǳǳǴǨǦǼǮǴǳǳȁǻ 

ǷǮǷǸǫǲ. ǈǫǭǪǫ, ǩǪǫ ǹǪǦǱǴǷȂ ǵǴǳȅǸȂ 

Ǯ ǵǶǮǲǫǳǮǸȂ ǭǦǰǴǳǴǲǫǶǳǴǷǸǮ 

ǷǴǭǪǦǳǮȅ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ, 

ǪǴǷǸǮǩǳǹǸȁ ǹǷǵǫǻǮ Ǯ Ǩ ȃǰǴǳǴǲǮǰǫ. 

ǔǧȀȅǸȂ ǳǫǴǧȀȅǸǳǴǫ, Ǹǫǲ ǧǴǱǫǫ ǽǸǴ 

ǴǳǴ ǶǴǬǪǦǫǸǷȅ ǳǦ ǳǦǾǮǻ ǩǱǦǭǦǻ, 

ǳǫǨǴǭǲǴǬǳǴ. ǕǴȃǸǴǲǹ ǲȁ 

ǶǦǷǷǲǴǸǶǮǲ ǪǴǷǸǮǬǫǳǮȅ 

ǮǳǳǴǨǦǸǴǶǴǨ ǱǮǾȂ Ǩ ǵȅǸǮ 

ǮǵǴǷǸǦǷȅǻ: 

- 3D-ǵǫǽǦǸȂ 

- ǍǫǱȆǳȁǫ ǸǫǻǳǴǱǴǩǮǮ 

- ǒǫǪǮǼǮǳǦ 

- ǇǫǷǵǮǱǴǸǳǮǰǮ 

- ǓǴǨȁǫ ǲǦǸǫǶǮǦǱȁ 

 



ǚǴǶǲǦǱȂǳǴ, ǵǶǴ 3D-ǵǫǽǦǸȂ 
ǷǱȁǾǦǱǮ ǲǳǴǩǮǫ. ǖǦǭǨǮǸǮǫ 
ǦǪǪǮǸǮǨǳȁǻ ǸǫǻǳǴǱǴǩǮǯ, ǰǦǰ ǵǴ-
ǳǦǹǽǳǴǲǹ ǭǴǨȆǸǷȅ 3-D ǵǫǽǦǸȂ, 
ǵǶǴǮǷǻǴǪǮǸ ǧȁǷǸǶȁǲǮ ǸǫǲǵǦǲǮ. 
ǓǴ ǴǳǮ ǫǿȆ ǳǫ ǪǴǾǱǮ ǪǴ 
ǲǦǷǷǴǨǴǩǴ ǶȁǳǰǦ, Ǯǻ ǵǶǴǪǹǰǼǮȅ 
ǳǫ ǷǸǦǱǦ ǵǶǫǪǲǫǸǴǲ 
ǵǴǨǷǫǪǳǫǨǳǴǩǴ ǷǵǶǴǷǦ, ǰǦǰ 
ǳȁǳǫǾǳǮǫ ǩǦǪǬǫǸȁ. ǣǸǴ ǷǨȅǭǦǳǴ 
Ƿ ǸǦǰǮǲǮ ǵǶǫǩǶǦǪǦǲǮ, ǰǦǰ 
ǭǳǦǳǮȅ Ǵ ǲǦǸǫǶǮǦǱǦǻ, ǳǦǱǮǽǮǫ 
3D-ǲǴǪǫǱǮ, ǳǫǴǽǫǨǮǪǳǴǷǸȂ 
ǵǶǮǲǫǳǫǳǮȅ ǸǫǻǳǴǱǴǩǮǮ ǪǱȅ 
ǭǦǪǦǽ ǰǱǮǫǳǸǴǨ. Ǔǹ Ǯ, 
ǶǦǭǹǲǫǫǸǷȅ, Ƿ ǱȄǪǷǰǴǯ 
ǵǷǮǻǴǱǴǩǮǫǯ, Ƿ ǽǫǱǴǨǫǽǫǷǰǴǯ 
ǮǳǫǶǸǳǴǷǸȂȄ ǵǴ ǴǸǳǴǾǫǳǮȄ ǰ 
ǽǫǲǹ-ǸǴ ǳǴǨǴǲǹ Ǯ ǳǫǴǧȁǽǳǴǲǹ.  
 



¾ ǓǫǸ ǳǮǽǫǩǴ ǨǦǬǳǫǫ ǭǪǴǶǴǨȂȅ, Ǯ ǹǬǫ ǷǫǩǴǪǳȅ ǼǮǺǶǴǨȁǫ ǸǫǻǳǴǱǴǩǮǮ 
ǷǸǦǳǴǨȅǸǷȅ ǧǹǰǨǦǱȂǳǴ ǳǫǭǦǲǫǳǮǲȁ Ǩ ȃǸǴǯ ǴǧǱǦǷǸǮ. 3D-ǲǴǪǫǱǮǶǴǨǦǳǮǫ 
Ǯ 3D-ǵǫǽǦǸȂ ǹǷǵǫǾǳǴ ǵǶǮǲǫǳȅȄǸǷȅ Ǩ ǷǺǫǶǫ, ǩǪǫ ǴǷǴǧǫǳǳǴ ǨǦǬǫǳ 
ǮǳǪǮǨǮǪǹǦǱȂǳȁǯ ǵǴǪǻǴǪ Ǯ ǷǸǶǴǩǴǫ ǷǴǴǸǨǫǸǷǸǨǮǫ ǷǴǭǪǦǨǦǫǲǴǩǴ 
ǵǶǫǪǲǫǸǦ ǦǳǦǸǴǲǮǮ ǵǦǼǮǫǳǸǦ. ǙǬǫ ǷǫǯǽǦǷ ǸǦǰ ǵǶǴǮǭǨǴǪȅǸ ǮǲǵǱǦǳǸǦǸȁ, 
ǭǦǲǫǳȅȄǿǮǫ ǵǴǶǦǬȆǳǳȁǫ ǰǴǷǸǮ Ǯ ǷǹǷǸǦǨȁ. ǕǶǴǷǰǦǳǮǶǴǨǦǨ ǴǧǱǦǷǸȂ 
ǨǲǫǾǦǸǫǱȂǷǸǨǦ Ǯ ǴǧȀǫǪǮǳǮǨ ǪǦǳǳȁǫ Ƿ ǰǴǲǵȂȄǸǫǶǳǴǯ ǸǴǲǴǩǶǦǺǮǫǯ, 
ǨǶǦǽǮ ǲǴǩǹǸ ǷǲǴǪǫǱǮǶǴǨǦǸȂ Ǯ ǶǦǷǵǫǽǦǸǦǸȂ ǳǫǴǧǻǴǪǮǲȁǯ ǮǲǵǱǦǳǸǦǸ Ƿ 
ǸǴǽǳǴǷǸȂȄ ǪǴ ǪǴǱǫǯ ǲǮǱǱǮǲǫǸǶǦ. ǕǴǷǱǫ ȃǸǴǩǴ ǵǶǴǨǫǶȅǫǸǷȅ 
ǵǶǦǨǮǱȂǳǴǷǸȂ ǩǫǴǲǫǸǶǮǮ ǵǴǱǹǽǫǳǳǴǩǴ ǮǲǵǱǦǳǸǦǸǦ Ǯ ǵǶǴǮǷǻǴǪǮǸ 
ǵǴǪǩǴǸǴǨǰǦ ǰ ǴǵǫǶǦǼǮǮ ǳǦ ǶǦǷǵǫǽǦǸǦǳǳǴǯ ǵǴ ǸǴǲǴǩǶǦǺǮǮ ǵǦǼǮǫǳǸǦ 3D-
ǲǴǪǫǱǮ. ǘǦǰǮǫ ǸǫǻǳǴǱǴǩǮǮ ǹǬǫ ǳǫǷǰǴǱȂǰǴ ǱǫǸ ǵǶǮǲǫǳȅȄǸǷȅ ǨǴ ǨǷǫǲ 
ǲǮǶǫ. 

¾ ǘǦǰǬǫ ǹǬǫ ǳǫǷǰǴǱȂǰǴ ǱǫǸ ǷǴǭǪǦȄǸǷȅ ǪǴǷǸǹǵǳȁǫ ǧǮǴǳǮǽǫǷǰǮǫ ǵǶǴǸǫǭȁ, 
ǪǦȄǿǮǫ ǳǴǨȁǫ ǨǴǭǲǴǬǳǴǷǸǮ ǱȄǪȅǲ Ƿ ǦǲǵǹǸǮǶǴǨǦǳǳȁǲǮ ǰǴǳǫǽǳǴǷǸȅǲǮ 
Ǯ ǪǦǬǫ ǬǮǨǴǸǳȁǲ. ǈǶǦǽǮ ǶǦǷǵǫǽǦǸȁǨǦȄǸ ǮǳǪǮǨǮǪǹǦǱȂǳȁǫ ǾǮǳȁ, 
ǴǶǸǫǭȁ Ǯ ǱǦǳǩǫǸȁ, ǺǮǰǷǮǶǹȄǿǮǫ ǰǴǳǫǽǳǴǷǸǮ ǵǶǮ ǱǫǽǫǳǮǮ ǵǫǶǫǱǴǲǴǨ ð 
ǴǳǮ ǳǦǲǳǴǩǴ ǧǴǱǫǫ ǹǪǴǧǳȁ Ǩ ǵǶǮǲǫǳǫǳǮǮ Ǯ ǰǴǲǺǴǶǸǳȁ ǪǱȅ ǵǦǼǮǫǳǸǦ, 
ǽǫǲ ǸǶǦǪǮǼǮǴǳǳȁǯ ǩǮǵǷ. 

¾ ǆǰǸǮǨǳǴ ǵǶǮǲǫǳȅȄǸ ǳǴǨȁǫ 3D-ǸǫǻǳǴǱǴǩǮǮ Ǩ ǷǸǴǲǦǸǴǱǴǩǮǮ Ǯ ǽǫǱȄǷǸǳǴ-
ǱǮǼǫǨǴǯ ǻǮǶǹǶǩǮǮ. ǔǳǮ ǵǴǭǨǴǱȅȄǸ Ƿ ǹǪǮǨǮǸǫǱȂǳǴǯ ǸǴǽǳǴǷǸȂȄ 
ǵǱǦǳǮǶǴǨǦǸȂ Ǯ ǵǶǴǨǴǪǮǸȂ ǱǫǽǫǳǮǫ, Ǧ ǸǦǰǬǫ ǵǶǴǫǰǸǮǶǴǨǦǸȂ Ǯ ǷǴǭǪǦǨǦǸȂ 
ǮǳǪǮǨǮǪǹǦǱȂǳȁǫ ǵǶǴǸǫǭȁ Ǯ ǨǶǫǲǫǳǳȁǫ ǰǴǶǴǳǰǮ ǰǦǰ ǴǸǪǫǱȂǳȁǻ ǭǹǧǴǨ, 
ǸǦǰ Ǯ ǼǫǱȁǻ ǽǫǱȄǷǸǳȁǻ ǺǶǦǩǲǫǳǸǴǨ. 

 



¾ ǗǦǲǴǯ ǴǬǮǪǦǫǲǴǯ ǸǫǻǳǴǱǴǩǮǫǯ Ǩ ǲǫǪǮǼǮǳǫ ǴǷǸǦȆǸǷȅ, ǰǴǳǫǽǳǴ, 
ǵǫǽǦǸȂ ǬǮǨȁǻ ǴǶǩǦǳǴǨ. ǈ ǴǸǱǮǽǮǫ ǴǸ ǸǶǦǪǮǼǮǴǳǳǴǯ 
ǸǶǦǳǷǵǱǦǳǸǦǼǮǮ, ǨǴǷǷǸǦǳǴǨǱǫǳǮǫ ǸǰǦǳǫǯ ǳǦ ǴǷǳǴǨǫ 3D-ǵǫǽǦǸǮ 
ǵǴǭǨǴǱǮǸ ǮǭǧǫǬǦǸȂ ǸǦǰǮǻ ǵǶǴǧǱǫǲ, ǰǦǰ ǴǸǸǴǶǬǫǳǮǫ ǴǶǩǦǳǴǨ 
ǮǲǲǹǳǳǴǯ ǷǮǷǸǫǲǴǯ, Ǧ ǵǴǷǸǦǳǴǨǰǦ ǸǫǻǳǴǱǴǩǮǮ ǳǦ ǵǴǸǴǰ 
ǴǸǰǶǴǫǸ ǨǶǦǽǦǲ ǨǴǭǲǴǬǳǴǷǸȂ ǨȁǶǦǿǮǨǦǸȂ Ǯǭ ǰǱǫǸǴǰ ǵǦǼǮǫǳǸǦ 
ǳǴǨȁǫ ǴǶǩǦǳȁ, ǽǸǴ ǵǴǲǴǬǫǸ ǶǫǾǮǸȂ ǵǶǴǧǱǫǲǹ ǳǫǻǨǦǸǰǮ 
ǴǶǩǦǳǴǨ ǪǱȅ ǸǶǦǳǷǵǱǦǳǸǦǼǮǮ. ǞǮǶǴǰǴ ǮǭǨǫǷǸǳǴ ǳǦǵǫǽǦǸǦǳǳǴǫ 
ǳǦ 3D-ǵǶǮǳǸǫǶǫ ǹǻǴ, ǨǫǪǹǸǷȅ ǶǦǧǴǸȁ Ƿ ǰǱǫǸǰǦǲǮ ǲȁǾǼ, ǵǫǽǫǳǮ 
Ǯ ǰǴǬǮ. ǈ ǧǹǪǹǿǫǲ, ǸǦǰǮǫ ǸǫǻǳǴǱǴǩǮǮ ǵǴǭǨǴǱȅǸ ǵǴǱǳǴǷǸȂȄ 
ǨǴǷǷǸǦǳǦǨǱǮǨǦǸȂ ǵǴǨǶǫǬǪȆǳǳȁǫ ǮǱǮ ǹǸǶǦǽǫǳǳȁǫ ǸǰǦǳǮ Ǯ 
ǴǶǩǦǳȁ.  

¾ ǆ ǳǦǽǦǱǴǷȂ ǨǷǫ, ǵǴǬǦǱǹǯ, Ǩ 2002 ǩǴǪǹ, ǰǴǩǪǦ ǵǶǴǺǫǷǷǴǶ 
ǘǴȅǲǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ ǒǦǰǴǸǴ ǓǦǰǦǲǹǶǦ ǹǨǮǪǫǱ, ǽǸǴ ǰǦǵǱǮ 
ǽǫǶǳǮǱ Ǩ ǷǸǦǳǪǦǶǸǳǴǲ ǷǸǶǹǯǳǴǲ ǵǶǮǳǸǫǶǫ ǮǲǫȄǸ ǵǶǮǲǫǶǳǴ 
ǸǦǰǴǯ Ǭǫ ǶǦǭǲǫǶ, ǰǦǰ ǰǱǫǸǰǮ ǽǫǱǴǨǫǰǦ. ǕǴǷǱǫ ȃǸǴǩǴ Ǵǳ 
ǦǪǦǵǸǮǶǴǨǦǱ ǸǫǻǳǴǱǴǩǮǮ Ǯ Ǩ 2008 ǩǴǪǹ ǷǴǭǪǦǱ ǶǦǧǴǽǹȄ ǲǴǪǫǱȂ 
ǧǮǴǵǶǮǳǸǫǶǦ, ǰǴǸǴǶǦȅ ǴǷǹǿǫǷǸǨǱȅǫǸ ǵǫǽǦǸȂ ǧǮǴǸǶǹǧǴǽǫǰ, 
ǵǴǻǴǬǮǻ ǳǦ ǰǶǴǨǫǳǴǷǳȁǫ ǷǴǷǹǪȁ, ǽǸǴ ǨȁǨǫǱǴ ǸǫǻǳǴǱǴǩǮǮ 3D-
ǵǫǽǦǸǮ ǳǦ ǹǶǴǨǫǳȂ ǲǫǪǮǼǮǳǷǰǮǻ ǵǶǮǱǴǬǫǳǮǯ, ǩǪǫ ǴǸǰǶȁǱǦǷȂ 
ǨǴǭǲǴǬǳǴǷǸȂ ǧǹǰǨǦǱȂǳǴ ǶǦǷǵǫǽǦǸȁǨǦǸȂ ǨǳǹǸǶǫǳǳǮǫ ǴǶǩǦǳȁ, 
ǩǴǸǴǨȁǫ ǰ ǸǶǦǳǷǵǱǦǳǸǦǼǮǮ.  

 



¾ ǊǶǹǩǮǲ ǵǮǴǳǫǶǴǲ Ǩ ǴǧǱǦǷǸǮ ǧǮǴǵǫǽǦǸǮ ȅǨǮǱǦǷȂ 
ǰǴǲǵǦǳǮȅ Organovo, ǰǴǸǴǶǦȅ ǧȁǱǦ ǷǴǭǪǦǳǦ 
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǴǯ ǩǶǹǵǵǴǯ ǵǴǪ ǶǹǰǴǨǴǪǷǸǨǴǲ 
ǵǶǴǺǫǷǷǴǶǦ ǉǦǧǴǶǦ ǚǴǶǩǦǽǦ Ǯǭ ǹǳǮǨǫǶǷǮǸǫǸǦ ǒǮǷǷǹǶǮ. Ǘ 
ǲǦǶǸǦ 2008 ǩǴǪǦ Organovo ǭǦǪǦǱǦǷȂ ǼǫǱȂȄ ǷǴǭǪǦǸȂ 
ǸǫǻǳǴǱǴǩǮǮ ǧǮǴǵǫǽǦǸǮ ǺǹǳǰǼǮǴǳǮǶǹȄǿǮǻ ǰǶǴǨǫǳǴǷǳȁǻ 
ǷǴǷǹǪǴǨ Ǯ ǷǫǶǪǫǽǳǴǯ ǸǰǦǳǮ Ƿ ǵǴǲǴǿȂȄ ǰǱǫǸǴǰ, 
ǵǴǱǹǽǫǳǳȁǻ Ǯǭ ǸǰǦǳǫǯ ǼȁǵǱȆǳǰǦ. ǣǸǦ ǶǦǧǴǸǦ ǴǵǮǶǦǱǦǷȂ 
ǳǦ ǵǶǴǸǴǸǮǵ ǧǮǴǵǶǮǳǸǫǶǦ Ƿ ǸǶǫǲȅ ǵǫǽǦǸǦȄǿǮǲǮ 
ǩǴǱǴǨǰǦǲǮ. ǕǫǶǨȁǫ ǪǨǫ ǩǴǱǴǨǰǮ ǨȁǨǴǪȅǸ ǰǦǶǪǮǴ- Ǯ 
ȃǳǪǴǸǫǱǮǦǱȂǳȁǫ ǰǱǫǸǰǮ, Ǩ ǸǴ ǨǶǫǲȅ ǰǦǰ ǸǶǫǸȂȅ 
ǨȁǪǫǱȅǫǸ ǰǴǱǱǦǩǫǳǴǨǹȄ ǴǷǳǴǨǹ ð ǸǦǰ ǳǦǭȁǨǦǫǲǹȄ 
çǧǮǴǧǹǲǦǩǹè ð ǪǱȅ ǵǴǪǪǫǶǬǰǮ ǰǱǫǸǴǰ ǨǴ ǨǶǫǲȅ ǵǫǽǦǸǮ. 
ǐǦǰ ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǱǦ ǰǴǲǵǦǳǮȅ Organovo, ǵǶǮ 
ǮǷǵǴǱȂǭǴǨǦǳǮǮ ǵǶǴǼǫǷǷǦ ǧǮǴǵǫǽǦǸǮ ǳǫ ǴǧȅǭǦǸǫǱȂǳǴ 
ǵǫǽǦǸǦǸȂ ǴǶǩǦǳ ǨǴ ǨǷǫǻ ǪǫǸǦǱȅǻ. ǊǴǷǸǦǸǴǽǳǴ ǵǶǦǨǮǱȂǳǴ 
ǶǦǷǵǴǱǴǬǮǸȂ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǫ ǰǱǫǸǰǮ Ǩ ǶȅǪȁ, Ǧ 
ǵǶǮǶǴǪǦ ǷǦǲǦ ǭǦǨǫǶǾǮǸ ǶǦǧǴǸǹ. 



¾ 3D-ǵǫǽǦǸȂ ǴǸǰǶȁǨǦǫǸ ǳǴǨȁǫ ǨǴǭǲǴǬǳǴǷǸǮ Ǯ ǸǦǰǴǯ 
ǴǧǱǦǷǸǮ ǲǫǪǮǼǮǳȁ, ǰǦǰ ǸǶǦǳǷǵǱǦǳǸǦǼǮȅ ǰǴǬǮ. ǘǦǰ, 
ǰǴǲǦǳǪǦ ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ ǧǮǴǵǫǽǦǸǮ ǵǴǪ ǶǹǰǴǨǴǪǷǸǨǴǲ 
ǣǳǸǴǳǮ ǆǱǦǸǦ Ǩ Wake Forrest School of Medicine 
ǶǦǭǶǦǧǴǸǦǱǦ ǵǶǮǳǸǫǶ, ǷǴǭǪǦȄǿǮǯ ǰǴǬǹ. ǈ ǳǦǽǦǱȂǳȁǻ 
ȃǰǷǵǫǶǮǲǫǳǸǦǻ ǴǳǮ ǨǭȅǱǮ 3D-ǷǰǦǳȁ ǸǫǷǸǴǨȁǻ ǸǶǦǨǲ, 
ǳǦǳǫǷȆǳǳȁǻ ǲȁǾǦǲ, Ǯ ǮǷǵǴǱȂǭǴǨǦǱǮ ȃǸǮ ǪǦǳǳȁǫ ǪǱȅ 
ǹǵǶǦǨǱǫǳǮȅ ǩǴǱǴǨǰǴǯ ǧǮǴǵǶǮǳǸǫǶǦ, ǰǴǸǴǶǦȅ ǶǦǷǵȁǱȅǫǸ 
ǰǱǫǸǰǮ ǰǴǬǮ, ǰǴǦǩǹǱȅǳǸȁ Ǯ ǰǴǱǱǦǩǫǳ ǳǦ ǶǦǳǹ. 
ǖǫǭǹǱȂǸǦǸȁ ȃǸǴǩǴ ȃǰǷǵǫǶǮǲǫǳǸǦ ǴǰǦǭǦǱǮǷȂ ǸǦǰǬǫ ǨǫǷȂǲǦ 
ǲǳǴǩǴǴǧǫǿǦȄǿǮǲǮ: ǭǦǬǮǨǱǫǳǮǫ ǶǦǳ ǵǶǴǻǴǪǮǱǴ ǨǷǫǩǴ ǭǦ 
ǪǨǫ-ǸǶǮ ǳǫǪǫǱǮ (ǵǶǮǲǫǶǳǴ ǵȅǸȂ-ǾǫǷǸȂ ǳǫǪǫǱȂ ð Ǩ 
ǰǴǳǸǶǴǱȂǳǴǯ ǩǶǹǵǵǫ). ǝǦǷǸǮǽǳǴǫ ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ 
ǵǶǴǫǰǸǦ ǷǴǭǪǦǳǮȅ ǰǴǬǮ Ƿ ǵǴǲǴǿȂȄ ǧǮǴǵǶǮǳǸǫǶǦ 
ǴǷǹǿǫǷǸǨǱȅǫǸǷȅ ǦǲǫǶǮǰǦǳǷǰǮǲǮ ǨǴǫǳǳȁǲǮ, ǰǴǸǴǶȁǫ 
ǪǴǧǮǨǦȄǸǷȅ ǶǦǭǨǮǸǮȅ ǧǮǴǵǫǽǦǸǮ in situ, ǽǸǴǧȁ ǱǫǽǮǸȂ 
ǶǦǳȁ ǵǶȅǲǴ Ǩ ǧǴǫǨȁǻ ǹǷǱǴǨǮȅǻ.  

 



¾ ǕǴ ǽǦǷǸǮ ǲǫǪǮǼǮǳǷǰǴǩǴ ǵǶǮǲǫǳǫǳǮȅ 3D-ǵǫǽǦǸǮ 
ǳǫǧǫǭȁǳǸǫǶǫǷǳȁ Ǯ ǶǦǧǴǸȁ ǹǽȆǳȁǻ Ǯǭ ǎǲǵǫǶǷǰǴǩǴ Ǯ 
ǐǴǶǴǱǫǨǷǰǴǩǴ ǰǴǱǱǫǪǬǫǯ ǑǴǳǪǴǳǦ, ǰǴǸǴǶȁǫ, ǴǧȀǫǪǮǳǮǨ 3D-
ǵǫǽǦǸȂ Ƿ ǰǶǮǴǩǫǳǳȁǲǮ ǸǫǻǳǴǱǴǩǮȅǲǮ, ǵǶǫǪǱǴǬǮǱǮ ǲǫǸǴǪǮǰǹ, 
ǵǴǭǨǴǱȅȄǿǹȄ Ƿ ǵǴǲǴǿȂȄ 3D-ǵǶǮǳǸǫǶǦ ǷǴǭǪǦǨǦǸȂ ǷǸǶǹǰǸǹǶȁ, 
ǦǳǦǱǴǩǮǽǳȁǫ ǸǰǦǳȅǲ ǲǴǭǩǦ ǮǱǮ ǱȆǩǰǮǻ. ǓǦ ǪǦǳǳȁǯ ǲǴǲǫǳǸ 
ǷǹǿǫǷǸǨǹȄǸ ǲǫǸǴǪȁ 3D-ǵǫǽǦǸǮ ǰǴǷǸǫǯ Ǯ ǸǰǦǳǫǯ ǪǱȅ ǴǶǩǦǳǴǨ Ƿ 
ǵǱǴǸǳǴǯ ǷǸǶǹǰǸǹǶǴǯ, ǸǦǰǮǻ ǰǦǰ ǵǫǽǫǳȂ ǮǱǮ ǵǴǽǰǮ. ǈ ȃǸǮǻ 
ǷǱǹǽǦȅǻ Ƿ ǵǴǲǴǿȂȄ ǵǶǮǳǸǫǶǦ ǷǴǭǪǦȆǸǷȅ ǸǶȆǻǲǫǶǳǦȅ ǵǴǪǱǴǬǰǦ, 
ǰǦǶǰǦǷ, ǳǦ ǰǴǸǴǶȁǯ çǨȁǷǦǬǮǨǦȄǸè ǰǱǫǸǰǮ. ǕǴǪǱǴǬǰǦ 
ǵǫǽǦǸǦǫǸǷȅ ǷǱǴǯ ǭǦ ǷǱǴǫǲ, ǳǴ ǫǷǱǮ ǴǳǦ ǷǪǫǱǦǳǦ Ǯǭ ǷǱǮǾǰǴǲ 
ǲȅǩǰǴǩǴ ǲǦǸǫǶǮǦǱǦ, ǽǸǴ ǮǲǫǫǸ ǲǫǷǸǴ ǵǶǮ ǷǴǭǪǦǳǮǮ ǰǦǶǰǦǷǦ 
ǲǴǭǩǦ ǮǱǮ ǱȆǩǰǮǻ, ǸǴ ǨǫǶǻǳǮǫ ǷǱǴǮ ǧǹǪǹǸ ǪǫǺǴǶǲǮǶǴǨǦǸȂ 
ǳǮǬǳǮǫ, Ǯ ǳǹǬǳǴǯ ǷǸǶǹǰǸǹǶȁ ǳǫ ǵǴǱǹǽǮǸǷȅ. 

¾ ǒǦǸǫǶǮǦǱǴǲ ǵǫǽǦǸǮ ǵǴǪǱǴǬǰǮ ǪǱȅ ǸǰǦǳǫǯ, ǵǴǪǴǧǳȁǻ ǵǴ 
ǷǸǶǹǰǸǹǶǫ ǸǰǦǳȅǲ ǲǴǭǩǦ Ǯ ǱȆǩǰǮǻ, ǧǶǮǸǦǳǷǰǮǫ ǹǽȆǳȁǫ ǨȁǧǶǦǱǮ 
ǰǴǲǵǴǭǮǸǳȁǯ ǩǮǪǶǴǩǫǱȂ, ǷǴǷǸǴȅǿǮǯ Ǯǭ ǶǦǷǸǨǴǶǮǲǴǩǴ Ǩ ǨǴǪǫ 
ǷǮǳǸǫǸǮǽǫǷǰǴǩǴ ǵǴǱǮǲǫǶǦ Ǯ ǵǴǻǴǬǫǩǴ ǳǦ ǬǫǱǫ ǰǴǲǵǴǳǫǳǸǦ ǵǴǪ 
ǳǦǭǨǦǳǮǫǲ Phytagel. ǝǸǴǧȁ ǮǭǧǫǬǦǸȂ ǶǦǭǶǹǾǫǳǮȅ ǷǸǶǹǰǸǹǶȁ, 
ǦǨǸǴǶȁ ǶǦǧǴǸȁ ǵǶǫǪǱǴǬǮǱǮ ǭǦǲǴǶǦǬǮǨǦǸȂ ǷǴǭǪǦǳǳȁǫ ǷǱǴǮ 
ǵǫǶǫǪ ǳǦǳǫǷǫǳǮǫǲ ǷǱǫǪǹȄǿǮǻ. ǈ ǵǶǴǼǫǷǷǫ ǵǫǽǦǸǮ 
ǩǮǪǶǴǩǫǱǫǨȁǫ ǽǫǶǳǮǱǦ ǭǦǲǴǶǦǬǮǨǦǱǮǷȂ Ƿ ǵǴǲǴǿȂȄ ǷǹǻǴǩǴ 
ǱȂǪǦ, Ǧ ǵǴǷǱǫ ǴǸǸǦǮǨǦǳǮȅ ǷǴǭǪǦǳǳȁǫ Ǯǭ ǳǮǻ ǷǸǶǹǰǸǹǶȁ 
ǷǸǦǳǴǨǮǱǮǷȂ ǲȅǩǰǮǲǮ, ǰǦǰ ǸǰǦǳǮ ǸǫǱǦ, ǳǴ ǳǫ ǶǦǭǶǹǾǦǱǮǷȂ ǵǴǪ 
ǷǴǧǷǸǨǫǳǳȁǲ ǨǫǷǴǲ 

 



¾ Ǚ ǲǫǪǮǼǮǳǷǰǴǯ 3D-ǵǫǽǦǸǮ ǵǴǰǦ ǲǳǴǩǴ ǴǩǶǦǳǮǽǫǳǮǯ, Ǯ ǩǱǦǨǳǴǫ Ǯǭ ǳǮǻ ð 
ǷǱǴǬǳǴǷǸȂ ǷǴǫǪǮǳǫǳǮȅ ǪǶǹǩ Ƿ ǪǶǹǩǴǲ ǰǦǵǫǱȂ ǧǮǴǽǫǶǳǮǱ ð ǲǦǸǫǶǮǦǱǦ, 
Ǯǭ ǰǴǸǴǶǴǩǴ ǩǴǸǴǨǮǸǷȅ ǷǸǶǹǰǸǹǶǦ ǬǮǨǴǩǴ ǴǶǩǦǳǦ. ǈ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ 
ǷǹǿǫǷǸǨǹǫǸ ǳǫǷǰǴǱȂǰǴ ǲǫǸǴǪǴǨ ǷǰǱǫǮǨǦǳǮȅ ǰǦǵǫǱȂ ǧǮǴǱǴǩǮǽǫǷǰǮǻ 
ǽǫǶǳǮǱ ǨǲǫǷǸǫ, ǳǴ ǴǳǮ ǳǫ ǶǦǧǴǸǦȄǸ ǪǱȅ ǨǷǫǻ ǸǮǵǴǨ ǰǱǫǸǴǰ. ǈ ȃǸǴǲ 
ǳǦǵǶǦǨǱǫǳǮǮ ǮǳǸǫǶǫǷǳǦ ǶǦǧǴǸǦ ȅǵǴǳǷǰǮǻ ǹǽȆǳȁǻ, ǶǦǭǶǦǧǴǸǦǨǾǮǻ 
ǨȁǷǴǰǴǸǴǽǳȁǯ ǲǫǸǴǪ ǷǴǫǪǮǳǫǳǮȅ ǧǮǴǽǫǶǳǮǱ, ǶǦǷǾǮǶȅȄǿǮǯ ǪǮǦǵǦǭǴǳ 
ǰǱǫǸǴǰ, ǰǴǸǴǶȁǫ ǲǴǩǹǸ ǧȁǸȂ ǳǦǵǫǽǦǸǦǳȁ ǳǦ 3D-ǧǮǴǵǶǮǳǸǫǶǫ. 
ǔǷǳǴǨȁǨǦȅǷȂ ǳǦ ǷǨǴǫǯ ǵǶǫǪȁǪǹǿǫǯ ǶǦǧǴǸǫ, ǮǷǷǱǫǪǴǨǦǸǫǱǮ Ǯǭ 
ǙǳǮǨǫǶǷǮǸǫǸǦ ǔǷǦǰǮ Ǩ ǥǵǴǳǮǮ ǹǷǴǨǫǶǾǫǳǷǸǨǴǨǦǱǮ ǷǨǴǯ ǳǴǨȁǯ ǲǫǸǴǪ 
ǷǴǫǪǮǳǫǳǮȅ ǰǦǵǫǱȂ ǧǮǴǽǫǶǳǮǱ. ǔǳǮ ǮǷǵǴǱȂǭǴǨǦǱǮ ǺǫǶǲǫǳǸȁ, ǰǴǸǴǶȁǫ 
ǵǴǭǨǴǱȅȄǸ ǳǦǵǫǽǦǸǦǳǳȁǲ ǰǱǫǸǰǦǲ ǳǫ ǸǫǶȅǸȂ ǺǴǶǲǹ, ǽǸǴ ǪǦǷǸ 
ǨǴǭǲǴǬǳǴǷǸȂ ǷǴǭǪǦǨǦǸȂ ǷǱǴǬǳȁǫ ǧǮǴǱǴǩǮǽǫǷǰǮǫ ǷǸǶǹǰǸǹǶȁ. 

¾ çǕǫǽǦǸȂ ǱȄǧǴǯ ǷǸǶǹǰǸǹǶȁ ǸǰǦǳǮ ð ǷǱǴǬǳȁǯ ǵǶǴǼǫǷǷ, ð ǩǴǨǴǶǮǸ 
ǨǫǪǹǿǮǯ ǦǨǸǴǶ ǮǷǷǱǫǪǴǨǦǳǮȅ ǗǮǳǪǭǮ ǗǦǰǦǮ. ð ǇǮǴǽǫǶǳǮǱǦ ǪǴǱǬǳȁ 
ǧȁǸȂ ǪǴǷǸǦǸǴǽǳǴ ǬǮǪǰǮǲǮ, ǽǸǴǧȁ ǸǫǽȂ ǽǫǶǫǭ ǷǸǶǹǯǳȁǯ ǵǶǮǳǸǫǶ, ǳǴ 
ǵǶǮ ȃǸǴǲ ǧȁǷǸǶǴ ǺǴǶǲǮǶǴǨǦǸȂ ǩǫǱǫǴǧǶǦǭǳǹȄ ǷǸǶǹǰǸǹǶǹ Ǩ ǵǶǴǼǫǷǷǫ 
ǵǫǽǦǸǮ. ǓǦǾ ǳǴǨȁǯ ǵǴǪǻǴǪ ǴǸǨǫǽǦǫǸ ȃǸǮǲ ǸǶǫǧǴǨǦǳǮȅǲ: ǲȁ 
ǮǷǵǴǱȂǭǹǫǲ ǵǴǱǮǲǫǶ, ǰǴǸǴǶȁǯ ǮǲǫǫǸ ǴǸǱǮǽǳȁǯ ǵǴǸǫǳǼǮǦǱ ǪǱȅ 
ǷǴǭǪǦǳǮȅ ǸǰǦǳǫǯ Ǯǭ ǾǮǶǴǰǴǩǴ ǪǮǦǵǦǭǴǳǦ ǬǮǨȁǻ ǰǱǫǸǴǰè. 

¾ ǈ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ Ǩ ǰǦǽǫǷǸǨǫ ǩǱǦǨǳǴǩǴ ǩǫǱǫǴǧǶǦǭǹȄǿǫǩǴ ǦǩǫǳǸǦ 
ǮǷǵǴǱȂǭǹǫǸǷȅ ǦǱȂǩǮǳǦǸ ǳǦǸǶǮȅ. ǕǴ ǷǱǴǨǦǲ ǹǽȆǳȁǻ, Ǵǳ ǮǲǫǫǸ ǳǫǰǴǸǴǶȁǫ 
ǵǶǴǧǱǫǲȁ ǷǴǨǲǫǷǸǮǲǴǷǸǮ Ƿ ǴǵǶǫǪǫǱȆǳǳȁǲǮ ǸǮǵǦǲǮ ǬǮǨȁǻ ǰǱǫǸǴǰ. 
ǓǴǨȁǯ ǵǴǪǻǴǪ ǴǷǳǴǨǦǳ ǳǦ ǺǴǶǲǮǶǴǨǦǳǮǮ ǩǫǱǫǨǴǯ ǷǸǶǹǰǸǹǶȁ Ƿ 
ǵǴǲǴǿȂȄ ǺǫǶǲǫǳǸǦ, ǷǵǴǷǴǧǳǴǩǴ ǷǴǭǪǦǨǦǸȂ ǵǴǵǫǶǫǽǳȁǫ ǷǨȅǭǮ ǲǫǬǪǹ 
ǺǫǳǮǱȂǳȁǲǮ ǩǶǹǵǵǦǲǮ ǪǴǧǦǨǱǫǳǳǴǩǴ ǵǴǱǮǲǫǶǦ Ǩ ǵǶǮǷǹǸǷǸǨǮǮ 
ǴǰǮǷǱǮǸǫǱȅ ð ǵǫǶǴǰǷǮǪǦ ǨǴǪǴǶǴǪǦ. ǕǴ ǲǳǫǳǮȄ ǹǽȆǳȁǻ, ǳǴǨȁǯ ǵǴǪǻǴǪ 
ǵǴǭǨǴǱǮǸ ǴǷǹǿǫǷǸǨǮǸȂ 3D-ǵǫǽǦǸȂ ǵǴǱǳǴǷǸȂȄ ǺǹǳǰǼǮǴǳǦǱȂǳȁǻ ǬǮǨȁǻ 
ǸǰǦǳǫǯ. 



¾ - ǈ ǐǴǶǳǫǱȂǷǰǴǲ ǹǳǮǨǫǶǷǮǸǫǸǫ Ƿ ǵǴǲǴǿȂȄ 3D-ǵǶǮǳǸǫǶǦ ǹǽȆǳȁǫ 
ǳǦǵǫǽǦǸǦǱǮ ǮǷǰǹǷǷǸǨǫǳǳǴǫ ǹǻǴ Ǯǭ ǰǴǱǱǦǩǫǳǦ Ǯ ǰǹǱȂǸǹǶȁ 
ǰǱǫǸǴǰ.  

¾ - ǇǶǮǸǦǳǷǰǮǫ ǪǦǳǸǮǷǸȁ ǨȁǶǦǷǸǮǱǮ ǵǫǶǨȁǯ ǭǹǧ Ǯǭ ǷǸǨǴǱǴǨȁǻ Ǯ 
ǦǱȂǨǫǴǱȅǶǳȁǻ ǰǱǫǸǴǰ.  

¾ - ǙǽȆǳȁǫ Ǯǭ ǜǫǳǸǶǦǱȂǳǴǩǴ ǩǴǷǵǮǸǦǱȅ ǒǦǷǷǦǽǹǷǫǸǷǦ ǹǷǵǫǾǳǴ 
ǵǫǶǫǷǦǪǮǱǮ ǬǮǨǴǯ ǰǶȁǷǫ ǵǴǽǰǹ, ǨȁǶǦǿǫǳǳǹȄ Ǯǭ ǷǸǨǴǱǴǨȁǻ 
ǰǱǫǸǴǰ ǳǦ ǷǴǫǪǮǳǮǸǫǱȂǳǴǲ ǸǰǦǳǳǴǲ ǰǦǶǰǦǷǫ ǴǸ ǸǶǹǵǳǴǩǴ 
ǪǴǳǴǶǦ.  

¾ - ǥǵǴǳǷǰǮǫ ǹǽȆǳȁǫ ǨȁǶǦǷǸǮǱǮ Ǯǭ ǷǸǨǴǱǴǨȁǻ ǰǱǫǸǴǰ ǶǦǧǴǽǹȄ 
ǵǫǽǫǳȂ Ǯ ǹǷǵǫǾǳǴ ǵǫǶǫǷǦǪǮǱǮ ǫȆ ǬǮǨǴǯ ǲȁǾǮ.  

¾ - ǈ ǗǞǆ ǲǮǰǶǴǻǮǶǹǶǩǮ ǵǫǶǫǷǦǪǮǱǮ ǽǫǱǴǨǫǰǹ ǧǮǴǮǳǬǫǳǫǶǳȁǫ 
Ǩǫǳȁ Ǩ Ƕǹǰǹ. 

¾ ǣǸǴ ǸǴǱȂǰǴ ǸǴ, ǽǸǴ ǷǫǩǴǪǳȅ ǳǦ ǷǱǹǻǹ, Ǧ ǽǸǴ ǨȁǯǪǫǸ Ǯǭ 
ǱǦǧǴǶǦǸǴǶǮǯ ǭǦǨǸǶǦ ð ǴǪǳǮǲ ǶǦǭǶǦǧǴǸǽǮǰǦǲ ǮǭǨǫǷǸǳǴ. ǥǷǳǴ 
ǴǪǳǴ ð 3D-ǵǫǽǦǸȂ ǴǸǰǶȁǨǦǫǸ ǵǫǶǫǪ ǲǫǪǮǼǮǳǴǯ ǸǦǰǮǫ 
ǨǴǭǲǴǬǳǴǷǸǮ, ǰǴǸǴǶȁǫ ǪǴ Ƿǫǯ ǵǴǶȁ ǧȁǱǮ ǱǮǾȂ Ǩ ǨǫǪǫǳǮǮ 
ǸǨǴǶǼǦ ǲǮǶǦ ǷǫǩǴ. ǙǷǮǱǮȅǲǮ ǹǽȆǳȁǻ Ǯ ǮǳǬǫǳǫǶǴǨ ǲȁ 
ǵǶǮǧǱǮǭǮǱǮǷȂ ǰ ǫǩǴ ǨǴǭǲǴǬǳǴǷǸȅǲ. ǝǸǴ ǧǹǪǫǸ ǭǦǨǸǶǦ, ǭǦǨǮǷǮǸ 
ǴǸ ǳǦǷ. ǈ ǵǫǶǨǹȄ ǴǽǫǶǫǪȂ ǴǸ ǵǴǸǶǫǧǮǸǫǱǫǯ ð ǫǷǱǮ ǷǲǴǩǹǸ ǴǳǮ 
ǲǴǶǦǱȂǳǴ Ǯ ǲǦǸǫǶǮǦǱȂǳǴ ǵǶǮǳȅǸȂ ǳǴǨȁǫ ǲǫǪǮǼǮǳǷǰǮǫ 
ǸǫǻǳǴǱǴǩǮǮ, ǸǴ ǭǦ ǳǮǲǮ Ǯ ǨǷǫ ǴǷǸǦǱȂǳȁǫ ǪǨǮǳǹǸǷȅ: ǮǳǨǫǷǸǴǶȁ ð 
Ƿ ǪǫǳȂǩǦǲǮ, ǵǶǦǨǮǸǫǱȂǷǸǨǦ ð Ƿ ǵǶǴǩǶǦǲǲǦǲǮ, ǹǽȆǳȁǫ ð Ƿ 
ǳǴǨȁǲǮ ǮǪǫȅǲǮ, ǮǳǬǫǳǫǶȁ ð Ƿ ǸǫǻǳǮǽǫǷǰǮǲǮ ǨǴǵǱǴǿǫǳǮȅǲǮ. 



¾ ǓǦ ǨǴǱǳǫ 3D-ǵǫǽǦǸǮ Ǩ ǱǦǧǴǶǦǸǴǶǮǮ ǹǽȆǳȁǻ Ǯ 
ǰǴǳǷǸǶǹǰǸǴǶǷǰǮǫ ǧȄǶǴ ǮǳǬǫǳǫǶǴǨ ǨǴǾǱǮ ǸǫǻǳǴǱǴǩǮǮ 4D-
ǵǫǽǦǸǮ. ǔǧȁǽǳǴ ǵǴǪ 4D ǵǴǪǶǦǭǹǲǫǨǦȄǸ ǽǫǸȁǶȆǻǲǫǶǳǴǫ 
ǵǶǴǷǸǶǦǳǷǸǨǴ, Ǩ ǰǴǸǴǶǴǲ ǷǹǿǫǷǸǨǹȄǸ ǽǫǸȁǶȆǻǲǫǶǳȁǫ 
ǴǧȀǫǰǸȁ. ǓǫǷǰǴǱȂǰǴ ǱǫǸ ǳǦǭǦǪ ǸǫǶǲǮǳ 4D ǷǸǦǱǮ 
ǮǷǵǴǱȂǭǴǨǦǸȂ ǪǱȅ ǴǧǴǭǳǦǽǫǳǮȅ ǴǷǴǧǴǯ ǸǫǻǳǴǱǴǩǮǮ 
ǵǫǽǦǸǮ ǵǶǫǪǲǫǸǴǨ, ǲǫǳȅȄǿǮǻ ǷǨǴǮ ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ Ƿ 
ǸǫǽǫǳǮǫǲ ǨǶǫǲǫǳǮ. ǘǦǰǮǲ ǴǧǶǦǭǴǲ, Ǩ 4D-ǵǫǽǦǸǮ 
çǽǫǸǨǫǶǸȁǲè ǳǦǭȁǨǦȄǸ ǳǫ ǮǭǲǫǶǫǳǮǫ, Ǧ ǵǦǶǦǲǫǸǶ, Ƿ 
ǰǴǸǴǶȁǲ ǷǨȅǭǦǳǴ ǵǴǱǴǬǫǳǮǫ Ǯ ǺǹǳǰǼǮȅ ǴǧȀǫǰǸǦ. 
ǘǫǻǳǴǱǴǩǮǮ 4D-ǵǶǮǳǸǫǶǦ ǨǶȅǪ ǱǮ ǲǴǬǳǴ ǳǦǭǨǦǸȂ 
ǶǫǨǴǱȄǼǮǴǳǳȁǲǮ ǵǴ ǷǶǦǨǳǫǳǮȄ Ƿ ǴǧȁǽǳǴǯ 3D-ǵǫǽǦǸȂȄ ð 
ǴǧȀǫǰǸ ǸǴǽǳǴ ǸǦǰǬǫ ǷǴǭǪǦȆǸǷȅ ǷǱǴǯ ǭǦ ǷǱǴǫǲ. ǗǦǲǴǫ 
ǮǳǸǫǶǫǷǳǴǫ ǵǶǴǮǷǻǴǪǮǸ ǵǴǸǴǲ, ǰǴǩǪǦ ǩǴǸǴǨȁǯ ǵǶǫǪǲǫǸ 
ǳǦǽǮǳǦǫǸ ǲǫǳȅǸȂǷȅ. ǎ ǭǪǫǷȂ ǨǷȆ ǭǦǨǮǷǮǸ ǴǸ ǸǴǩǴ, ǰǦǰǴǯ 
ǲǦǸǫǶǮǦǱ ǮǷǵǴǱȂǭǹǫǸǷȅ Ǩ ǵǶǮǳǸǫǶǫ. ǗǵǫǼǮǦǱȂǳȁǫ 
ǲǦǸǫǶǮǦǱȁ ǮǭǲǫǳȅȄǸǷȅ ǵǴǪ ǨǴǭǪǫǯǷǸǨǮǫǲ ǨǴǪȁ, ǸǫǵǱǦ, 
ǷǨǫǸǦ, ǲǫǻǦǳǮǽǫǷǰǴǩǴ ǨǴǭǪǫǯǷǸǨǮȅ, Ǧ ǸǦǰǬǫ ǲǴǩǹǸ ǧȁǸȂ 
ǭǦǵǶǴǩǶǦǲǲǮǶǴǨǦǳȁ ǳǦ ǴǵǶǫǪǫǱȆǳǳȁǫ ǪǫǯǷǸǨǮȅ. 

 



¾ ǎǷǷǱǫǪǴǨǦǸǫǱǮ Ǯǭ ǙǳǮǨǫǶǷǮǸǫǸǦ ǐǴǱǴǶǦǪǴ ǶǦǭǶǦǧǴǸǦǱǮ 
ǲǫǸǴǪǮǰǹ 4D-ǵǫǽǦǸǮ, ǨǰǱȄǽǮǨ ǵǴǱǮǲǫǶǳȁǫ ǨǴǱǴǰǳǦ Ƿ 
çȃǺǺǫǰǸǴǲ ǵǦǲȅǸǮ ǺǴǶǲȁè Ǩ ǰǴǲǵǴǭǮǸǳȁǫ ǲǦǸǫǶǮǦǱȁ, 
ǮǷǵǴǱȂǭǹǫǲȁǫ Ǩ ǸǶǦǪǮǼǮǴǳǳǴǯ 3D-ǵǫǽǦǸǮ. ǈ ǰǦǽǫǷǸǨǫ ǵǶǮǲǫǶǴǨ 
ǵǶǮǲǫǳǫǳǮȅ ǸǫǻǳǴǱǴǩǮǮ ǳǦǭȁǨǦǱǮǷȂ ǷǴǱǳǫǽǳȁǫ ǧǦǸǦǶǫǮ, 
ǷǵǴǷǴǧǳȁǫ ǷǨǴǶǦǽǮǨǦǸȂǷȅ Ǯ ǶǦǭǨǴǶǦǽǮǨǦǸȂǷȅ ǪǱȅ 
ǸǶǦǳǷǵǴǶǸǮǶǴǨǰǮ, ǦǨǸǴǲǴǧǮǱȂǳȁǫ ǵǴǰǶȁǸǮȅ, ǦǪǦǵǸǮǶǹȄǿǮǫǷȅ ǰ 
ǷǶǫǪǫ, Ǧ ǸǦǰǬǫ ǨǴǫǳǳǦȅ ǺǴǶǲǦ, ǲǫǳȅȄǿǦȅ ǸǮǵ ǰǦǲǹǺǱȅǬǦ ǮǱǮ 
ȃǺǺǫǰǸǮǨǳǫǫ ǭǦǿǮǿǦȄǿǦȅ ǴǸ ǩǦǭǦ ǮǱǮ ǴǷǰǴǱǰǴǨ. 

¾ ǔǧȀǫǪǮǳȆǳǳǦȅ ǩǶǹǵǵǦ ǹǽȆǳȁǻ Ǯǭ ǗǮǳǩǦǵǹǶǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ 
ǸǫǻǳǴǱǴǩǮǮ Ǯ ǪǮǭǦǯǳǦ, MIT Ǯ ǘǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǮǳǷǸǮǸǹǸǦ 
ǊǬǴǶǪǬǮǮ ǶǦǭǶǦǧǴǸǦǱǦ ǳǴǨȁǯ ǲǫǸǴǪ 4D-ǵǫǽǦǸǮ ǳǦ ǴǷǳǴǨǫ 
ǨǴǭǪǫǯǷǸǨǮȅ ǷǨǫǸǴǲ ǳǦ ǺǴǸǴǽǹǨǷǸǨǮǸǫǱȂǳȁǫ ǲǦǸǫǶǮǦǱȁ. ǓǴǨǦȅ 
ǲǫǸǴǪǮǰǦ ǵǫǽǦǸǮ ǷǵǴǷǴǧǳǦ ǷǴǭǪǦǨǦǸȂ ȃǱǫǲǫǳǸȁ ǸǴǱǿǮǳǴǯ Ǩ 
ǽǫǱǴǨǫǽǫǷǰǮǯ ǨǴǱǴǷ. ǈ ǵǶǮǳǸǫǶ ǭǦǱǮǨǦǱǮ ǶǦǷǸǨǴǶ 
ǺǴǸǴǽǹǨǷǸǨǮǸǫǱȂǳǴǩǴ ǵǴǱǮǲǫǶǦ Ǯ ǵǶǴǫǼǮǶǴǨǦǱǮ ǷǱǴǯ ǭǦ ǷǱǴǫǲ 
ǸǶǫǧǹǫǲȁǯ ǴǧȀǫǰǸ, ǴǧǶǦǧǦǸȁǨǦȅ ǲǦǸǫǶǮǦǱ ǹǱȂǸǶǦǺǮǴǱǫǸǴǲ. 
ǊǱȅ ǵǶǴǨǫǶǰǮ, ǽǸǴ ǵǴǱǮǲǫǶ ǷǵǴǷǴǧǫǳ ǨǴǷǷǸǦǳǦǨǱǮǨǦǸȂǷȅ ǵǴǷǱǫ 
ǪǫǺǴǶǲǦǼǮǯ, ǮǷǷǱǫǪǴǨǦǸǫǱǮ ǳǦǵǫǽǦǸǦǱǮ ǲȅǩǰǮǯ ǲǦǳǮǵǹǱȅǸǴǶ, 
ǰǴǸǴǶȁǯ Ǩ ǷǨǴǧǴǪǳǴǲ ǷǴǷǸǴȅǳǮǮ ǭǦǰǶȁǸ. Ǘ ǫǩǴ ǵǴǲǴǿȂȄ ǹǽȆǳȁǫ 
ǷǲǴǩǱǮ ǹǷǵǫǾǳǴ ǭǦǻǨǦǸȁǨǦǸȂ ǳǫǧǴǱȂǾǮǫ ǵǶǫǪǲǫǸȁ. ǙǬǫ ǳǦ 
ǪǦǳǳǴǲ ȃǸǦǵǫ ǵǴǪǴǧǳǹȄ ǸǫǻǳǴǱǴǩǮȄ ǲǴǬǳǴ ǦǪǦǵǸǮǶǴǨǦǸȂ ǪǱȅ 
ǶǫǦǱȂǳǴǩǴ ǵǶǮǲǫǳǫǳǮȅ, ǰ ǵǶǮǲǫǶǹ, ǷǴǭǪǦǸȂ ǰǦǵǷǹǱȁ, 
ǨȁǷǨǴǧǴǬǪǦȄǿǮǫ ǨǫǿǫǷǸǨǦ ǵǶǮ ǵǴǨȁǾǫǳǮǮ ǸǫǲǵǫǶǦǸǹǶȁ ǸǫǱǦ. 



¾ ǇǮǴǵǶǮǳǸǫǶȁ Ǯ 4D-ǵǫǽǦǸȂ ð ȃǸǴ ǨǷǫ-ǸǦǰǮ ǧǹǪǹǿǫǫ, ǻǴǸȂ Ǯ 
ǷǸǴȅǿǫǫ ǳǦ ǵǴǶǴǩǫ, ǳǴ ǫǿȆ ǳǫ ǨǴǾǫǪǾǫǫ Ǩ ǳǦǾǹ ǬǮǭǳȂ 
ǵǴǨǷǫǪǳǫǨǳȁǲǮ ǮǭǪǫǱǮȅǲǮ Ǯ ǵǶǴǪǹǰǸǦǲǮ. ǆ 
ǵǶǴǲȁǾǱǫǳǳǦȅ 3D-ǵǫǽǦǸȂ ð ȃǸǴ ǹǬǫ ǨǴǸ ǴǳǴ, ǩǴǸǴǨǴ ǰ 
ǹǵǴǸǶǫǧǱǫǳǮȄ. 

¾ ǈ ǮǳǬǫǳǫǶǳǴǲ ǵǶǴǮǭǨǴǪǷǸǨǫ ǹǬǫ ǪǦǨǳǴ Ǯ ǾǮǶǴǰǴ 
ǮǷǵǴǱȂǭǹȄǸǷȅ ǷǴǨǶǫǲǫǳǳȁǫ ǼǮǺǶǴǨȁǫ ǸǫǻǳǴǱǴǩǮǮ, 
ǸǦǰǮǫ ǰǦǰ CAD 3D-ǲǴǪǫǱǮǶǴǨǦǳǮǫ, 3D-ǷǰǦǳǮǶǴǨǦǳǮǫ Ǯ 
ǸǶȆǻǲǫǶǳǦȅ ǵǫǽǦǸȂ. ǓǴǨȁǯ ǸǶǫǳǪ ȃǸǮǻ ǸǫǻǳǴǱǴǩǮǯ ð 
ǵǶǮǲǫǳǫǳǮǫ ǨǲǫǷǸǫ Ƿ ȃǱǫǲǫǳǸǦǲǮ ǦǨǸǴǲǦǸǮǭǦǼǮǮ ǰǦǰ 
ǽǦǷǸȂȄ ǵǶǴǲȁǾǱǫǳǳȁǻ ǶǴǧǴǸǴǨ Ǯ ǦǨǸǴǲǦǸǮǽǫǷǰǮǻ 
ǷǸǦǳǰǴǨ. ǓǦǵǶǮǲǫǶ, 3D-ǷǰǦǳǮǶǴǨǦǳǮǫ ǾǮǶǴǰǴ 
ǵǶǮǲǫǳȅǫǸǷȅ Ǩ ǰǴǳǸǶǴǱǫ ǰǦǽǫǷǸǨǦ, Ǧ 3D-ǵǫǽǦǸȂ, ǨǲǫǷǸǫ Ƿ 
ǦǨǸǴǲǦǸǮǭǮǶǴǨǦǳǳȁǲǮ ǺǶǫǭǫǶǳȁǲǮ Ǯ ǸǴǰǦǶǳȁǲǮ 
ǷǸǦǳǰǦǲǮ, Ǩ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǻ ǼǫǻǦǻ. ǙǬǫ ǷǹǿǫǷǸǨǹȄǸ 
ǵǶǴǲȁǾǱǫǳǳȁǫ 3D-ǵǶǮǳǸǫǶȁ, ǷǵǴǷǴǧǳȁǫ ǷǴǭǪǦǨǦǸȂ 
ǸǶȆǻǲǫǶǳȁǫ ǺǴǶǲȁ ǨǫǷȂǲǦ ǨǳǹǾǮǸǫǱȂǳȁǻ ǶǦǭǲǫǶǴǨ. 
ǓǫǪǦǱȆǰ ǸǴǸ ǪǫǳȂ, ǰǴǩǪǦ ǷǴǭǪǦǳǳȁǯ ǮǳǬǫǳǫǶǦǲǮ ǵǶǴǫǰǸ, 
ǵǶǫǪǷǸǦǨǱǫǳǳȁǯ Ǩ ǼǮǺǶǴǨǴǲ ǨǮǪǫ, ǧǹǪǫǸ ǵǴǱǳǴǷǸȂȄ 
ǨǴǵǱǴǿǦǸȂǷȅ Ǩ ǬǮǭǳȂ ǵǶǴǲȁǾǱǫǳǳȁǲǮ ǶǴǧǴǸǦǲǮ ǧǫǭ 
ǵǶȅǲǴǩǴ ǪǦǱȂǳǫǯǾǫǩǴ ǹǽǦǷǸǮȅ ǽǫǱǴǨǫǰǦ. 

 



¾ ǈ ǦǨǸǴǲǴǧǮǱǫǷǸǶǴǫǳǮǮ ǹǬǫ ǫǷǸȂ ǵǶǮǲǫǶȁ ǷǴǭǪǦǳǮȅ ǶǦǲ Ǯ ǰǹǭǴǨǴǨ, ǰǴǸǴǶȁǫ 
ǵǴǱǳǴǷǸȂȄ ǳǦǵǫǽǦǸǦǳȁ ǳǦ 3D-ǵǶǮǳǸǫǶǫ. ǣǸǴ ǴǸǳǴǷǮǸǷȅ Ǯ ǰ ǸȄǳǮǳǩǹ ð 
ǲǴǱǪǮǳǩǮ, ǷǵǴǯǱǫǶȁ, ǪǫǰǴǶǦǸǮǨǳȁǫ ȃǱǫǲǫǳǸȁ, ǰǴǱȆǷǳȁǫ ǰǴǱǵǦǰǮ. ǝǸǴ ǹǬ 
ǩǴǨǴǶǮǸȂ Ǵǧ ǴǸǪǫǱȂǳȁǻ ǳǫǧǴǱȂǾǮǻ ȃǱǫǲǫǳǸǦǻ ð ǺǹǳǰǼǮǴǳǦǱȂǳȁǻ ǪǫǸǦǱȅǻ Ǯ 
ǪǫǸǦǱȅǻ ǴǺǴǶǲǱǫǳǮȅ, ǲǳǴǩǮǫ Ǯǭ ǰǴǸǴǶȁǻ ǳǫ ǷǴǷǸǦǨǮǸ ǸǶǹǪǦ ǶǦǷǵǫǽǦǸǦǸȂ Ǯ 
ǳǦ ǳǫǧǴǱȂǾǴǲ ǧȁǸǴǨǴǲ ǵǶǮǳǸǫǶǫ. 3D-ǷǰǦǳǮǶǴǨǦǳǮǫ ǵǶǮǲǫǳȅǫǸǷȅ Ǯ Ǩ 
ǶǫǲǴǳǸǫ, ǴǳǴ ǵǴǭǨǴǱȅǫǸ Ƿ ǨȁǷǴǰǴǯ ǸǴǽǳǴǷǸȂȄ ǪǮǦǩǳǴǷǸǮǶǴǨǦǸȂ ǴǸǰǱǴǳǫǳǮȅ 
Ǩ ǩǫǴǲǫǸǶǮǮ ǰǹǭǴǨǦ Ǯ ǱǫǩǰǴ ǷǴǭǪǦǨǦǸȂ ǲǴǪǫǱǮ ǪǱȅ ǵǴǷǱǫǪǹȄǿǫǯ ǵǫǽǦǸǮ 
ȃǱǫǲǫǳǸǴǨ ǳǦ ǭǦǲǫǳǹ. Ǘ ǶǦǭǨǮǸǮǫǲ ǸǫǻǳǴǱǴǩǮǯ ǴǧȀȆǲǳǴǯ ǵǫǽǦǸǮ, 
ǵǴǭǨǴǱȅȄǿǮǻ ǵǫǽǦǸǦǸȂ ǷǱǴǬǳȁǫ ǺǹǳǰǼǮǴǳǦǱȂǳȁǫ ǪǫǸǦǱǮ Ǯǭ ǲǳǴǩǮǻ 
ǶǦǭǱǮǽǳȁǻ ǲǦǸǫǶǮǦǱǴǨ, ǲǴǩǹǸ ǵǴȅǨǮǸȂǷȅ Ǯ ǵǴǱǳǴǷǸȂȄ 3D-ǵǫǽǦǸǳȁǫ 
ǦǨǸǴǲǴǧǮǱǮ, ǰǦǬǪǦȅ ǪǫǸǦǱȂ ǰǴǸǴǶȁǻ ǧǹǪǫǸ ǷǴǭǪǦǳǦ 3D-ǵǶǮǳǸǫǶǴǲ. ǍǦ 
ǵǶǮǲǫǶǦǲǮ ǹǬǫ ǷǫǯǽǦǷ ǪǦǱǫǰǴ ǻǴǪǮǸȂ ǳǫ ǳǦǪǴ.  

¾ ǘǦǰ, ǳǫǲǫǼǰǦȅ ǦǨǸǴǲǴǧǮǱǫǷǸǶǴǮǸǫǱȂǳǦȅ ǰǴǲǵǦǳǮȅ Street Scooter ǵǴǱǳǴǷǸȂȄ 
ǭǦǰǴǳǽǮǱǦ ǶǦǧǴǸǹ ǵǴ ǷǴǭǪǦǳǮȄ ǵǶǴǸǴǸǮǵǦ ǲǦǱǴǩǦǧǦǶǮǸǳǴǩǴ ȃǱǫǰǸǶǮǽǫǷǰǴǩǴ 
ǦǨǸǴǲǴǧǮǱȅ C16. ǗǶǫǪǮ ǪǫǸǦǱǫǯ ǦǨǸǴǲǴǧǮǱȅ C16, ǮǭǩǴǸǴǨǱǫǳǳȁǻ ǳǦ 
ǸǶȆǻǲǫǶǳǴǲ ǵǶǮǳǸǫǶǫ, ǲǴǬǳǴ ǨȁǪǫǱǮǸȂ ǸǦǰǮǫ ǩǦǧǦǶǮǸǳȁǫ ǪǫǸǦǱǮ, ǰǦǰ 
ǵǫǶǫǪǳȅȅ Ǯ ǭǦǪǳȅȅ ǽǦǷǸǮ ǰǹǭǴǨǦ, ǪǨǫǶǮ, ǧǦǲǵǫǶǦ, ȄǧǰǮ ǰǹǭǴǨǦ Ǯ ǰǴǱȆǷǳȁǫ 
ǦǶǰǮ. ǐǶǴǲǫ ȃǸǴǩǴ, ǵǶǦǰǸǮǽǫǷǰǮ ǨǫǷȂ ǷǦǱǴǳ Ǯ ǲǳǴǬǫǷǸǨǴ ǳǫǧǴǱȂǾǮǻ 
ǪǫǸǦǱǫǯ ǻǴǪǴǨǴǯ, ǸǶǦǳǷǲǮǷǷǮǮ ǸǦǰǬǫ ǧȁǱǮ ǮǭǩǴǸǴǨǱǫǳȁ ǳǦ 
ǵǶǮǳǸǫǶǫ. ǐǴǳǫǽǳǴ, ǵǴǰǦ ǧǴǱȂǾǴǫ ǰǴǱǮǽǫǷǸǨǴ ǪǫǸǦǱǫǯ Ǯ ǹǭǱǴǨ ǦǨǸǴǲǴǧǮǱȅ 
C16 ǧȁǱǴ ǮǭǩǴǸǴǨǱǫǳǴ ǧǴǱǫǫ ǸǶǦǪǮǼǮǴǳǳȁǲǮ ǷǵǴǷǴǧǦǲǮ ǮǱǮ ǨǭȅǸǴ Ǩ 
ǩǴǸǴǨǴǲ ǨǮǪǫ. ǔǪǳǦǰǴ, ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǸǫǻǳǴǱǴǩǮǯ ǸǶȆǻǲǫǶǳǴǯ ǵǫǽǦǸǮ 
ǵǴǭǨǴǱǮǱǴ ǷǹǿǫǷǸǨǫǳǳǴ ǷǴǰǶǦǸǮǸȂ ǼǮǰǱ ǵǶǴǮǭǨǴǪǷǸǨǦ ǴǸ ǶǦǭǶǦǧǴǸǰǮ ǪǴ 
ǮǭǩǴǸǴǨǱǫǳǮȅ ǴǵȁǸǳǴǩǴ ǴǧǶǦǭǼǦ, ǳǦ ǽǸǴ ǹǾǱǴ ǨǷǫǩǴ 12 ǲǫǷȅǼǫǨ. ǎ, ǷǱǫǪǹǫǸ 
ǴǸǲǫǸǮǸȂ, ǽǸǴ ǴǵȁǸǳȁǯ ǴǧǶǦǭǫǼ ȃǱǫǰǸǶǴǲǴǧǮǱȅ C16 ǨǵǴǱǳǫ ǹǪǦǱǷȅ, Ǵǳ ǹǬǫ 
ǵǴǰǦǭǦǱ ǳǦ ǵǴǱǮǩǴǳǫ, ǽǸǴ ǨȁǪǫǶǬǮǨǦǫǸ ǪǦǬǫ ǷǦǲȁǫ ǬȆǷǸǰǮǫ ǮǷǵȁǸǦǳǮȅ ǳǫ 
ǻǹǬǫ ǸǶǦǳǷǵǴǶǸǳȁǻ ǷǶǫǪǷǸǨ, ǮǭǩǴǸǴǨǱǫǳǳȁǻ Ǯǭ ǸǶǦǪǮǼǮǴǳǳȁǻ ǪǫǸǦǱǫǯ 
ǴǧȁǽǳȁǲǮ ǲǫǸǴǪǦǲǮ. 



¾ ǆǲǫǶǮǰǦǳǷǰǦȅ ǰǴǲǵǦǳǮȅ Divergent Microfactories  ǵǶǫǪǷǸǦǨǮǱǦ 
Blade ð ǵǫǶǨȁǯ ǷǹǵǫǶǰǦǶ Ƿ ǾǦǷǷǮ, ǵǴǱǳǴǷǸȂȄ ǳǦǵǫǽǦǸǦǳǳǴǲ ǳǦ 
3D-ǵǶǮǳǸǫǶǫ. ǆǨǸǴǲǴǧǮǱȂ ǨǫǷǮǸ 629 ǰǩ Ǯ ǶǦǭǩǴǳȅǫǸǷȅ ǪǴ 100 ǰǲ 
ǭǦ 2,5 ǷǫǰǹǳǪȁ. Blade ǴǷǳǦǿȆǳ ǪǨǮǩǦǸǫǱǫǲ ǲǴǿǳǴǷǸȂȄ Ǩ 700 
ǱǴǾǦǪǮǳȁǻ ǷǮǱ, Ǧ Ǩ ǰǦǽǫǷǸǨǫ ǸǴǵǱǮǨǦ ǮǷǵǴǱȂǭǹǫǸ ǧǫǳǭǮǳ ǮǱǮ 
ǷǬǦǸȁǯ ǩǦǭ.  

¾ çDivergent Microfactories  ǷǴǭǪǦǱǦ ǵǫǶǨȁǯ Ǩ ǲǮǶǫ 
ǺǹǳǰǼǮǴǳǦǱȂǳȁǯ ǷǹǵǫǶǰǦǶ, ǰǴǸǴǶȁǯ ǵǫǽǦǸǦǫǸǷȅ ǳǦ 3D-
ǵǶǮǳǸǫǶǫ, ð ǶǦǷǷǰǦǭȁǨǦǫǸ ǵǶǫǪǷǫǪǦǸǫǱȂ ǷǴǨǫǸǦ ǪǮǶǫǰǸǴǶǴǨ 
ǰǴǲǵǦǳǮǮ ǐǫǨǮǳ ǍǮǳǩǫǶ. ð ǆǨǸǴǲǴǧǮǱȂ, ǰǴǸǴǶȁǯ ǲȁ ǷǫǯǽǦǷ 
ǨǮǪǮǲ, ǳǦǳǴǷǮǸ ǳǦ ǪǨǫ ǸǶǫǸǮ ǲǫǳȂǾǫ ǨǶǫǪǦ ǴǰǶǹǬǦȄǿǫǯ 
ǷǶǫǪǫ, ǽǫǲ, ǷǰǦǬǫǲ, ȃǱǫǰǸǶǴǲǴǧǮǱȂ, Ƿ ǦǰǰǹǲǹǱȅǸǴǶǴǲ 
ȆǲǰǴǷǸȂȄ Ǩ 85 ǰǮǱǴǨǦǸǸ-ǽǦǷè, ð ǹǨǫǶȅǫǸ ǩǱǦǨǦ ǰǴǲǵǦǳǮǮ.  

¾ ǈǶǫǪ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪǫ ǹǪǦȆǸǷȅ ǹǲǫǳȂǾǮǸȂ ǭǦ ǷǽȆǸ 
ǮǷǰǱȄǽǫǳǮȅ Ǯǭ ǵǶǴǼǫǷǷǦ ǵǶǴǮǭǨǴǪǷǸǨǦ ǲǦǾǮǳȁ ȃǸǦǵǦ 
ǭǦǨǴǪǷǰǴǯ ǷǧǴǶǰǮ. ǔǷǳǴǨǳǴǯ ǵǶǴǪǹǰǸ ǰǴǲǵǦǳǮǮ ð ǳǦǧǴǶȁ Ǯǭ 
ǴǸǵǫǽǦǸǦǳǳȁǻ ǳǦ 3D-ǵǶǮǳǸǫǶǫ ǦǱȄǲǮǳǮǫǨȁǻ ǲǴǪǹǱǫǯ Ǯ 
ǰǦǶǧǴǳǴǨȁǻ ǸǶǹǧǴǰ. ǣǸǴǸ çǰǴǳǷǸǶǹǰǸǴǶè ǵǴǭǨǴǱȅǫǸ ǷǮǱǴǯ 
ǰǴǲǦǳǪȁ Ǯǭ ǸǶȆǻ ǽǫǱǴǨǫǰ Ǩǳǫ ǼǫǻǦ ǷǴǧǮǶǦǸȂ ǺǹǳǰǼǮǴǳǦǱȂǳȁǫ 
ǦǨǸǴǾǦǷǷǮ ǶǦǭǳȁǻ ǸǮǵǴǨ. ǈ ǾǦǷǷǮ Blade, ǳǦǵǶǮǲǫǶ, 
ǮǷǵǴǱȂǭǹǫǸǷȅ 27,6 ǰǩ ǦǱȄǲǮǳǮȅ Ǯ 18,6 ǰǩ ǰǦǶǧǴǳǦ. ǓǦ ǫǩǴ 
ǶǹǽǳǹȄ ǷǧǴǶǰǹ ǹǻǴǪǮǸ ǵǴǱǽǦǷǦ. 



¾ ǆǲǫǶǮǰǦǳǷǰǴǯ ǰǴǲǵǦǳǮǮ Local Motors ǪǱȅ ǷǴǭǪǦǳǮȅ ǦǨǸǴ 
ǵǴǸǶǫǧǴǨǦǱǴǷȂ ǾǫǷǸȂ Ǫǳǫǯ, Ǧ ǷǨǴȄ ǲǦǾǮǳǹ ǴǳǦ ǷǴǧǮǶǦǱǦ ǳǦ 
ǩǱǦǭǦǻ ǹ ǵǴǷǫǸǮǸǫǱǫǯ ǦǨǸǴǷǦǱǴǳǦ Ǩ ǝǮǰǦǩǴ. ǒǦǱǴ ǸǴǩǴ, 
ǵǶǦǰǸǮǽǫǷǰǮ ǨǷǫ ǪǫǸǦǱǮ ǦǨǸǴ ǧȁǱǮ ǷǪǫǱǦǳȁ ǵǶȅǲǴ ǳǦ ǷǸǫǳǪǫ. 
ǊǫǱǴ Ǩ ǸǴǲ, ǽǸǴ ǷǵǫǼȁ Local Motors ǵǫǽǦǸǦȄǸ ǰǹǭǴǨǦ Ǯ 
ǰǴǲǵǱǫǰǸǹȄǿǮǫ ǳǦ 3D-ǵǶǮǳǸǫǶǫ. ǎ ǸǹǸ 3D-ǵǫǽǦǸȂ ð ǪǦǱǫǰǴ ǹǬǫ 
ǳǫ ǺǦǳǸǦǷǸǮǰǦ. ǘǴǸ Ǭǫ Ford, ǰ ǵǶǮǲǫǶǹ, ǾǮǶǴǰǴ ǮǷǵǴǱȂǭǹǫǸ 
ȃǸǹ ǸǫǻǳǴǱǴǩǮȄ ǪǱȅ çǶǦǷǵǫǽǦǸǰǮè ǵǶǴǸǴǸǮǵǴǨ ǳǴǨȁǻ ǲǴǪǫǱǫǯ Ǯ 
ǨȁǵǹǷǰǦ ǵǶǴǭǶǦǽǳȁǻ ǦǨǸǴǰǴǲǵǴǳǫǳǸǴǨ, ǮǷǵǴǱȂǭǹǫǲȁǻ ǪǱȅ 
ǵǶǴǨǫǪǫǳǮȅ ǧǴǱǫǫ ǸǴǽǳȁǻ Ǯ ǳǦǩǱȅǪǳȁǻ ǮǷǵȁǸǦǳǮǯ. ǎǳȁǲǮ 
ǷǱǴǨǦǲǮ, ǵǫǶǫǻǴǪ ǦǨǸǴǵǶǴǲǦ ǴǸ ǱǮǸȂȅ ǰ ǵǫǽǦǸǮ ǵǶǴǮǭǴǯǪȆǸ 
ǪǴǨǴǱȂǳǴ ǷǰǴǶǴ, Ǹǫǲ ǧǴǱǫǫ, ǽǸǴ ȃǸǴ ǵǴǭǨǴǱǮǸ ǵǶǴǮǭǨǴǪǮǸǫǱȅǲ 
Ǩ ǶǦǭȁ ǵǴǨȁǷǮǸȂ ǶǫǳǸǦǧǫǱȂǳǴǷǸȂ Ǯ ǩǮǧǰǴǷǸȂ ǵǶǴǮǭǨǴǪǷǸǨǦ. 

¾ çǈǲǫǷǸǴ ǸǴǩǴ, ǽǸǴǧȁ ǮǲǫǸȂ ǴǪǮǳ ǷǧǴǶǴǽǳȁǯ Ǽǫǻ, ǷǰǦǬǫǲ, Ǩ 
ǊǫǸǶǴǯǸǫ ǮǱǮ ǘǴǰǮǴ, ǲȁ ǶǦǷǵǴǱǦǩǦǫǲ ǲǮǰǶǴǵǶǴǮǭǨǴǪǷǸǨǦ ǨǴ 
ǲǳǴǩǮǻ ǷǸǶǦǳǦǻ, ð ǵǴȅǷǳȅǫǸ ǨǫǪǹǿǮǯ ǮǳǬǫǳǫǶ LoǷal Motors 
ǊǬǫǯǲǷ ǋǶǱ, ð ǧǱǦǩǴǪǦǶȅ ǽǫǲǹ ǵǴǰǹǵǦǸǫǱȂ ǲǴǬǫǸ ǦǰǸǮǨǳǴ 
ǷǱǫǪǮǸȂ ǭǦ Ǹǫǲ, ǰǦǰ ǵǫǽǦǸǦȄǸ ǭǦǰǦǭǦǳǳȁǯ ǦǨǸǴǲǴǧǮǱȂ Ǯ ǬǮǨǴ 
ǹǽǦǷǸǨǴǨǦǸȂ Ǩ ǫǩǴ ǷǴǭǪǦǳǮǮè.  

¾ ǘǫǲ ǧǴǱǫǫ, ǽǸǴ ȃǸǴ ǳǫ ǵǴǸǶǫǧǹǫǸ ǩǮǩǦǳǸǷǰǮǻ ǮǳǨǫǷǸǮǼǮǯ: 
ǪǫǸǦǱǮ, ǷǴǭǪǦǳǳȁǫ Ƿ ǵǴǲǴǿȂȄ 3D-ǵǶǮǳǸǫǶǦ (ǰǹǭǴǨ), ǴǧǴǯǪǹǸǷȅ 
ǲǦǰǷǮǲǹǲ Ǩ 5 ǸȁǷȅǽ USD. ǕǶǮ ǸǴǲ, ǽǸǴ ǷǸǴǮǲǴǷǸȂ ǲǴǪǫǱǮ Strati  
ǷǴǷǸǦǨǮǸ ǴǸ 18 ǪǴ 30 ǸȁǷȅǽ ǪǴǱǱǦǶǴǨ Ǩ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ 
ǰǴǱǮǽǫǷǸǨǦ ǴǵǼǮǯ Ǯ ǰǴǲǵǱǫǰǸǦǼǮǮ. 



¾ ǊǶǹǩǮǲ ǵǴǸǫǳǼǮǦǱȂǳȁǲ ǵǴǸǶǫǧǮǸǫǱǫǲ 3D-ǵǫǽǦǸǮ ȅǨǱȅǫǸǷȅ 
ǦǨǮǦǷǸǶǴǫǳǮǫ. ǇǶǮǸǦǳǷǰǦȅ ǴǧǴǶǴǳǳǦȅ ǰǦǲǵǦǳǮȅ çBAE Systemè 
ǵǶǴǨǫǱǦ ǱȆǸǳȁǫ ǮǷǵȁǸǦǳǮȅ ǮǷǸǶǫǧǮǸǫǱȅ Tornado GR.4 ǈǈǗ 
ǈǫǱǮǰǴǧǶǮǸǦǳǮǮ Ƿ ǳǫǷǰǴǱȂǰǮǲǮ çǶǦǷǵǫǽǦǸǦǳǳȁǲǮè 
ǲǫǸǦǱǱǮǽǫǷǰǮǲǮ ǪǫǸǦǱȅǲ. ǇǴǫǨǴǯ ǷǦǲǴǱȆǸ ǷǴǨǫǶǾǮǱ ǵǴǱȆǸ Ƿ 
ǦǨǮǦǧǦǭȁ Ǩ ǙǴǶǸǴǳǫ ǩǶǦǺǷǸǨǦ ǑǦǳǰǦǾǮǶ Ǩ ǪǫǰǦǧǶǫ 2013 ǩǴǪǦ. 
ǎǷǵȁǸǦǳǮȅ ǧȁǱǮ ǵǶǮǭǳǦǳȁ ǹǷǵǫǾǳȁǲǮ. ǕǴǱǳȁǯ ǷǵǮǷǴǰ 
çǶǦǷǵǫǽǦǸǦǳǳȁǻè ǪǫǸǦǱǫǯ, ǹǷǸǦǳǴǨǱǫǳǳȁǻ ǳǦ ǮǷǸǶǫǧǮǸǫǱǫ, ǳǫ 
ǹǸǴǽǳȅǫǸǷȅ.  

¾ ǕǶǴǫǰǸǮǶǴǨǦǳǮǫ Ǯ ǸǶȆǻǲǫǶǳǦȅ çǵǫǽǦǸȂè ǭǦǵǽǦǷǸǫǯ ǪǱȅ 
ǮǷǸǶǫǧǮǸǫǱǫǯ ǨǫǪǹǸǷȅ BAE Systems ǵǴ ǰǴǳǸǶǦǰǸǹ Ƿ ǲǮǳǮǷǸǫǶǷǸǨǴǲ 
ǴǧǴǶǴǳȁ ǈǫǱǮǰǴǧǶǮǸǦǳǮǮ. ǐǦǰǦȅ ǮǲǫǳǳǴ ǸǫǻǳǴǱǴǩǮȅ 
ǮǷǵǴǱȂǭǹǫǸǷȅ, ǳǫ ǹǸǴǽǳȅǫǸǷȅ. ǕǶǫǪǵǴǱǴǬǮǸǫǱȂǳǴ, ǶǫǽȂ ǲǴǬǫǸ 
ǮǪǸǮ Ǵ ǸǫǻǳǴǱǴǩǮǮ ǵǶȅǲǴǩǴ ǲǫǸǦǱǱǮǽǫǷǰǴǩǴ ǱǦǭǫǶǳǴǩǴ ǷǵǫǰǦǳǮȅ 
(Direct  Metal Laser Sintering, DMLS).  

¾ ǐǦǰ ǴǬǮǪǦǫǸǷȅ, ǵǶǮǲǫǳǫǳǮǫ ǳǦ ǮǷǸǶǫǧǮǸǫǱȅǻ ǸǮǵǦ Tornado 
çǶǦǷǵǫǽǦǸǦǳǳȁǻè ǪǫǸǦǱǫǯ ǵǴǭǨǴǱǮǸ ǈǈǗ ǈǫǱǮǰǴǧǶǮǸǦǳǮǮ 
ǷȃǰǴǳǴǲǮǸȂ 1,2 ǲǮǱǱǮǴǳǦ ǺǹǳǸǴǨ ǷǸǫǶǱǮǳǩǴǨ ǭǦ ǽǫǸȁǶǫ ǩǴǪǦ. 
ǕǶǴǫǰǸǮǶǴǨǦǳǮǫ Ǯ çǵǫǽǦǸȂè ǲǫǸǦǱǱǮǽǫǷǰǮǻ ǭǦǵǽǦǷǸǫǯ 
ǴǷǹǿǫǷǸǨǱȅȄǸǷȅ ǰǴǲǵǦǳǮǫǯ BAE Systems ǳǦ ǦǨǮǦǧǦǭǫ çǒǦǶȃǲè Ǩ 
ǓǴǶǺǴǱǰǫ. ǈ ǽǦǷǸǳǴǷǸǮ, ǶǫǽȂ ǮǪȆǸ Ǵ ǭǦǿǮǸǳȁǻ ǰǴǬǹǻǦǻ 
ǶǦǪǮǴǷǸǦǳǼǮǯ Ǩ ǰǦǧǮǳǫ ǵǮǱǴǸǦ Ǯ ǨǦǱǦ ǴǸǧǴǶǦ ǲǴǿǳǴǷǸǮ. 
ǗǸǴǮǲǴǷǸȂ ǳǫǰǴǸǴǶȁǻ çǵǫǽǦǸǦǫǲȁǻè ǪǫǸǦǱǫǯ ǷǴǷǸǦǨǱȅǫǸ ǲǫǳǫǫ 
ǷǸǦ ǺǹǳǸǴǨ ǷǸǫǶǱǮǳǩǴǨ. çǕǫǽǦǸǦǫǲȁǲǮè ǭǦǵǽǦǷǸȅǲǮ ǵǱǦǳǮǶǹǫǸǷȅ 
ǴǷǳǦǷǸǮǸȂ ǽǫǸȁǶǫ ȃǷǰǦǪǶǮǱȂǮ ǮǷǸǶǫǧǮǸǫǱǫǯ Tornado GR.4. 

 



¾ Ǔǫ ǲǫǳǫǫ ǰǶǹǵǳȁǲ ǵǴǱȂǭǴǨǦǸǫǱǫǲ 3D-ǵǫǽǦǸǮ ȅǨǱȅǫǸǷȅ 
ǷǸǶǴǮǸǫǱȂǳǦȅ ǴǸǶǦǷǱȂ. ǘǦǰ, ǮǸǦǱȂȅǳǷǰǦȅ ǰǴǲǵǦǳǮȅ WASP 
ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǱǦ ǷǨǴǯ 3D-ǵǶǮǳǸǫǶ, ǷǵǴǷǴǧǳȁǯ ǵǶǴǮǭǨǴǪǮǸȂ 
ǪǫǾȆǨǴǫ ǬǮǱȂȆ Ǯǭ ǩǱǮǳȁ.  

¾ ǗǦǲǦǳǳȁǫ ǪǴǲǦ ð ǹǬǫ ǪǦǨǳǴ ǳǫ ǮǳǳǴǨǦǼǮȅ, ǳǴ ǴǳǮ ǪǴǷǸǦǸǴǽǳǴ 
ǵǶǮǨǱǫǰǦǸǫǱȂǳȁ Ǯǭ-ǭǦ Ǯǻ ȃǰǴǱǴǩǮǽǳǴǷǸǮ Ǯ ǹǷǸǴǯǽǮǨǴǷǸǮ. 
ǕǶǫǪǷǸǦǨǮǸǫǱǮ WASP ǷǽǮǸǦȄǸ, ǽǸǴ ǷǸǶǴǮǸǫǱȂǷǸǨǴ ǸǦǰǮǻ ǪǴǲǴǨ ǷǸǴǮǸ 
ǴǷǹǿǫǷǸǨǱȅǸȂ Ǩ ǶǦǭǨǮǨǦȄǿǮǻǷȅ ǶǫǩǮǴǳǦǻ ǲǮǶǦ, ǩǪǫ ǸǶǦǪǮǼǮǴǳǳȁǫ 
ǺǴǶǲȁ ǷǸǶǴǮǸǫǱȂǷǸǨǦ ǳǫǴǷǹǿǫǷǸǨǮǲȁ. ǓǦ ǷǴǭǪǦǳǮǫ ǷǸǶǹǰǸǹǶ 
ǪǮǭǦǯǳǫǶǴǨ ǨǪǴǻǳǴǨǮǱǮ ǳǦǷǫǰǴǲȁǫ ð ǩǶȅǭǫǨȁǫ ǴǷȁ, ǷǴǭǪǦȄǿǮǫ 
ǷǨǴǮ ǩǳȆǭǪǦ Ƿ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ ǩǶȅǭǮ. ǗǴǧǷǸǨǫǳǳǴ, wasp 
ǵǫǶǫǨǴǪǮǸǷȅ Ƿ ǦǳǩǱǮǯǷǰǴǩǴ ȅǭȁǰǦ ǰǦǰ çǴǷǦè.  

¾ ǉǱǮǳǦ Ǩ ǳǴǨǴǲ ǵǶǮǳǸǫǶǫ ǨȁǪǦǨǱǮǨǦǫǸǷȅ ǵǴǪǴǧǳǴ ǩǱǦǭǹǶǮ Ǯ ǭǦǸǫǲ 
ǭǦǷǸȁǨǦǫǸ. ǈȁǷǴǸǦ ǹǷǸǶǴǯǷǸǨǦ ǷǴǷǸǦǨǱȅǫǸ ǴǰǴǱǴ 6 ǲǫǸǶǴǨ, ǵǶǮ ǸǴǲ 
ǴǳǴ ǷǵǴǷǴǧǳǴ ǵǶǴǮǭǨǴǪǮǸȂ ǵǫǽǦǸǳȁǫ ǷǸǶǹǰǸǹǶȁ ǪǴ 3 ǲǫǸǶǴǨ Ǩ 
ǨȁǷǴǸǹ, ǵǶǮǲǫǶǳǴ ǰǦǰ ǵǶǮǳǸǫǶ, ǮǷǵǴǱȂǭǹǫǲȁǯ ǰǮǸǦǯǷǰǴǯ 
ǰǴǲǵǦǳǮǫǯ, Ƿ ǵǴǲǴǿȂȄ ǰǴǸǴǶǴǩǴ Ǩ ǳǦǽǦǱǫ 2014 ǩǴǪǦ ǹǪǦǱǴǷȂ 
ǵǴǷǸǶǴǮǸȂ 10 ǪǴǲǴǨ ǲǫǳǫǫ ǽǫǲ ǭǦ 24 ǽǦǷǦ.  

¾ ǕǴ ǷǱǴǨǦǲ ǵǶǫǪǷǸǦǨǮǸǫǱǫǯ ǰǴǲǵǦǳǮǮ WASP, ǰǴǶǵǹǷ ǪǴǲǦ ǲǴǬǫǸ 
ǧȁǸȂ ǵǴǷǸǶǴǫǳ Ƿ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ ǲǦǸǫǶǮǦǱǴǨ, ǵǴǱǹǽǫǳǳȁǻ Ǩ ǲǫǷǸǫ 
ǷǸǶǴǮǸǫǱȂǷǸǨǦ ǵǴ ǳǹǱǫǨǴǯ ǷǸǴǮǲǴǷǸǮ (ǪǱȅ ǨǴǭǨǫǪǫǳǮȅ ǪǴǲǴǨ ǲǴǬǫǸ 
ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ ǳǫ ǸǴǱȂǰǴ ǩǱǮǳǦ, ǳǴ Ǯ ǪǶǹǩǮǫ ǳǦǸǹǶǦǱȂǳȁǫ 
ǲǦǸǫǶǮǦǱȁ). ǊǫǲǴǳǷǸǶǦǼǮȅ ǮǭǴǧǶǫǸǫǳǮȅ ǷǴǷǸǴȅǱǦǷȂ Ǩ ǴǰǸȅǧǶǫ 2014 
ǩǴǪǦ ǳǦ ǶǮǲǷǰǴǯ ǨȁǷǸǦǨǰǫ Maker Faire. ǓǫǵǴǱǳǦȅ ǲǴǪǫǱȂ 
(ǶǦǭǲǫǶǴǲ Ǩ 4 ǲǫǸǶǦ) ǷǵǴǷǴǧǳǦ ǵǶǴǮǭǨǴǪǮǸȂ ǳǫǧǴǱȂǾǮǫ ǲǴǪǫǱǮ 
ǪǴǲǴǨ Ǯ ǷǱǹǬǮǸ ǪǴǰǦǭǦǸǫǱȂǷǸǨǴǲ ǶǦǧǴǸǴǷǵǴǷǴǧǳǴǷǸǮ ǰǴǳǼǫǵǼǮǮ.  



¾ ǗǸǴǮǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ ǰǮǸǦǯǼȁ, ǵǴǬǦǱǹǯ, ǮǪǹǸ ǨǵǫǶǫǪǮ ǵǱǦǳǫǸȁ ǨǷǫǯ ǵǴ 
ǽǦǷǸǮ ǵǶǮǲǫǳǫǳǮȅ 3D-ǸǫǻǳǴǱǴǩǮǯ Ǩ ǨǴǭǨǫǪǫǳǮǮ ǬǮǱȂȅ. ǘǦǰ Ǩ ǐǮǸǦǫ ǭǦ 
3 ǽǦǷǦ ǳǦ 3D-ǵǶǮǳǸǫǶǫ ǳǦǵǫǽǦǸǦǱǮ ǵǴǱǳǴǼǫǳǳǹȄ ǪǨǹǻȃǸǦǬǳǹȄ ǨǮǱǱǹ. ǆ 
ǨǫǽǫǶǴǲ ǸǴǩǴ Ǭǫ Ǫǳȅ ZhuoDa Group, ǺǮǶǲǦ ǰǴǸǴǶǦȅ ǨǵǱǴǸǳǹȄ ǭǦǳȅǱǦǷȂ 
3D-ǷǸǶǴǮǸǫǱȂǷǸǨǴǲ ǪǴǲǴǨ Ǩ ǐǓǖ, ǵǴǷǸǶǴǮǱǦ ǫǿȆ ǴǪǮǳ ǪǴǲ.  

¾ çǈǮǱǱǦ Ǯǭ 3D-ǵǶǮǳǸǫǶǦè ǵǴǷǸǶǴǫǳǦ Ǯǭ ǴǸǪǫǱȂǳȁǻ ǲǴǪǹǱǫǯ, ǰǴǸǴǶȁǫ 
ǮǭǩǴǸǦǨǱǮǨǦȄǸǷȅ ǳǦ ǺǦǧǶǮǰǫ ǷǶǦǭǹ ǼǫǱǮǰǴǲ, ǨǰǱȄǽǦȅ ǨǳǹǸǶǫǳǳȄȄ 
ǴǸǪǫǱǰǹ, ǵǶǴǨǴǪǰǹ, ǨǴǪǴǵǶǴǨǴǪ, ǷǦǳǸǫǻǳǮǰǹ, ǲǫǧǫǱȂ Ǯ ǵǶǴǽǫǫ. 
ǚǦǰǸǮǽǫǷǰǮ, ǪǴǲ ǩǴǸǴǨ ǹǬǫ ǳǦ 90%, ǰǴǩǪǦ ǫǩǴ ǲǴǪǹǱǮ ǵǶǮǨǴǭȅǸ ǳǦ 
ǷǸǶǴǮǸǫǱȂǳǹȄ ǵǱǴǿǦǪǰǹ. ǚǶǦǩǲǫǳǸȁ ǷǦǲǴǩǴ ǪǴǲǦ ǵǫǽǦǸǦȄǸǷȅ Ǯǭ 
ǴǵǶǫǪǫǱȆǳǳǴǩǴ ǷǴǷǸǦǨǦ, ǰǴǸǴǶȁǯ ǪǫǶǬǮǸǷȅ Ǩ ǸǦǯǳǫ. ǐǶǴǲǫ ǸǴǩǴ, ǪǴǲ 
ǴǸǱǮǽǦǫǸǷȅ ǨȁǷǴǰǴǯ ǸǫǵǱǴǮǭǴǱȅǼǮǫǯ ð Ǩ ǳȆǲ ǳǫ ǬǦǶǰǴ ǱǫǸǴǲ Ǯ ǳǫ 
ǻǴǱǴǪǳǴ ǭǮǲǴǯ. ǎǭǨǫǷǸǳǴ, ǽǸǴ Ǩ ȃǸǴǸ ǷǫǰǶǫǸǳȁǯ ǷǴǷǸǦǨ ǨǻǴǪȅǸ 
ǲǦǸǫǶǮǦǱȁ, ǵǴǱǹǽǫǳǳȁǫ Ǯǭ ǵǶǴǲȁǾǱǫǳǳȁǻ Ǯ ǷǫǱȂǷǰǴǻǴǭȅǯǷǸǨǫǳǳȁǻ 
ǴǸǻǴǪǴǨ. ǎǲǫǳǳǴ ǵǴȃǸǴǲǹ Ǩ ǩǴǸǴǨȁǻ ǲǴǪǹǱȅǻ ǳǫ ǵǶǮǷǹǸǷǸǨǹǫǸ ǨǶǫǪǳȁǻ 
ǨǫǿǫǷǸǨ. ǓǦǵǫǽǦǸǦǳǳȁǯ ǳǦ ǵǶǮǳǸǫǶǫ ǪǴǲ ǮǲǫǫǸ ǷǵǴǷǴǧǳǴǷǸȂ 
ǨȁǪǫǶǬǦǸȂ ǭǫǲǱǫǸǶȅǷǫǳǮȅ Ƿ ǲǦǩǳǮǸǹǪǴǯ 9 ǧǦǱǱǴǨ, ǳǫ ǧǴǮǸǷȅ Ǵǩǳȅ Ǯ 
ǨǴǪȁ.  

¾ ǕǴǷǱǫ ǭǦǨǫǶǾǫǳǮȅ ǵǫǽǦǸǮ ǩǴǸǴǨȁǫ ǲǴǪǹǱǮ ǵǶǴǷǸǴ ǷǴǧǮǶǦȄǸǷȅ 
ǧǶǮǩǦǪǴǯ ǶǦǧǴǽǮǻ. ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǰǴǳǫǽǳǦȅ ǷǸǴǮǲǴǷǸȂ ǪǴǲǴǨ Ǯǭ 3D-
ǵǶǮǳǸǫǶǦ ǩǴǶǦǭǪǴ ǳǮǬǫ, ǽǫǲ ǪǴǲǴǨ, ǵǴǷǸǶǴǫǳǳȁǻ Ƿ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ 
ǪǶǹǩǮǻ ǲǫǸǴǪǴǨ. ǊǱȅ ǷǧǴǶǰǮ ǪǨǹǻȃǸǦǬǳǴǯ ǨǮǱǱȁ ǸǶǫǧǹǫǸǷȅ ǾǫǷǸȂ 3D-
ǲǴǪǹǱǫǯ, ǳǦ ǰǦǬǪȁǯ ǰǨǦǪǶǦǸǳȁǯ ǲǫǸǶ ǰǴǸǴǶȁǻ ǵǶǮǻǴǪǮǸǷȅ ǵǶǮǲǫǶǳǴ 
100 ǰǩ ǨǫǷǦ. Ǚ ZhuoDa Group ǫǷǸȂ 22 ǵǦǸǫǳǸǦ ǳǦ ǳǴǨȁǯ ǲǦǸǫǶǮǦǱ Ǯ 
ǵǴǪǵǮǷǦǳǳȁǫ ǰǴǳǸǶǦǰǸȁ ǵǴ 40 ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǲ ǵǶǴǫǰǸǦǲ. 
ǕǶǴǩǳǴǭǮǶǹǫǸǷȅ, ǽǸǴ ǵǱǴǿǦǪȂ ǪǴǲǴǨ, ǵǴǷǸǶǴǫǳǳȁǻ Zhuoda Group, 
ǪǴǷǸǮǩǳǫǸ 2 ǲǱǶǪ. ǰǨ. ǲ, Ǧ Ǯǻ ǷǹǲǲǦǶǳǦȅ ǷǸǴǮǲǴǷǸȂ ǷǴǷǸǦǨǮǸ $1,2 
ǸǶǱǳ. 



¾ ǣǰǷǵǫǶǮǲǫǳǸȁ ǵǴ ǵǶǮǲǫǳǫǳǮȄ 3D-ǵǫǽǦǸǮ Ǩ ǷǸǶǴǮǸǫǱȂǷǸǨǫ ǨǫǪǹǸǷȅ ǨǴ 
ǨǷǫǲ ǲǮǶǫ. ǘǫǻǳǴǱǴǩǮȅ ǵǶǮǲǫǳȅǫǸǷȅ ǰǦǰ ǵǶǮ ǵǶǴǫǰǸǮǶǴǨǦǳǮǮ, ǩǪǫ 
ǴǽǫǳȂ ǵǴǱǫǭǳȁ ǵǶǴǲȁǾǱǫǳǳȁǫ 3D-ǷǰǦǳǫǶȁ Ǯ ǷǵǫǼǮǦǱȂǳȁǫ ǵǶǴǩǶǦǲǲȁ, 
ǸǦǰ Ǯ ǳǫǵǴǷǶǫǪǷǸǨǫǳǳǴ Ǩ ǷǴǭǪǦǳǮǮ ǴǧȀǫǰǸǴǨ. ǗǵǫǼǮǦǱȂǳȁǫ 
ǷǸǶǴǮǸǫǱȂǳȁǫ 3D-ǵǶǮǳǸǫǶȁ ǵǫǽǦǸǦȄǸ ǲǴǪǹǱȂǳȁǫ ǧǱǴǰǮ Ǯ ǼǫǱȁǫ 
ǭǪǦǳǮȅ Ǯǭ ǧǫǸǴǳǦ. ǗǸǶǴǮǸǫǱȂǳǦȅ 3D-ǵǫǽǦǸȂ ǵǴǭǨǴǱȅǫǸ ǷǴǭǪǦǨǦǸȂ 
ǴǧȀǫǰǸȁ ǳǫǴǧȁǽǳȁǻ Ǯ ǳǫǷǸǦǳǪǦǶǸǳȁǻ ǺǴǶǲ, ǳǫǪǴǷǸǹǵǳȁǫ ǪǱȅ 
ǴǧȁǽǳǴǩǴ ǷǫǶǮǯǳǴǩǴ ǷǸǶǴǮǸǫǱȂǷǸǨǦ, ǵǶǮ ȃǸǴǲ, ǵǶǴǮǭǨǴǪǷǸǨǴ 
ǵǶǴǮǷǻǴǪǮǸ Ǯǭ ǷǸǦǳǪǦǶǸǳȁǻ ǷǲǫǷǫǯ Ƿ ǵǶǮǲǫǳǫǳǮǫǲ ǦǶǲǮǶǴǨǦǳǮȅ. ǈ 
ǵǫǶǷǵǫǰǸǮǨǫ ǲȁ ǹǨǮǪǮǲ Ǩ ǶǦǧǴǸǫ ǦǩǶǫǩǦǸȁ, ǷǵǴǷǴǧǳȁǫ Ǩ ǷǽǮǸǦǳǳȁǫ 
ǽǦǷȁ ǳǦǵǫǽǦǸǦǸȂ ǳǫǧǴǱȂǾǴǯ ǰǴǸǸǫǪǬ ǵǴǱǳǴǷǸȂȄ ð ǴǸ ǺǹǳǪǦǲǫǳǸǦ Ǯ 
ǰǴǲǲǹǳǮǰǦǼǮǯ ǪǴ ǺǱȄǩǫǶǦ ǳǦ ǰǶȁǾǫ. 

¾ ǙǻǴǪȅǸ Ǩ ǮǷǸǴǶǮȄ ǨǶǫǲǫǳǦ, ǰǴǩǪǦ ǦǶǻǮǸǫǰǸǴǶǦǲ, ǵǶǮ ǷǴǭǪǦǳǮǮ 
ǲǦǰǫǸǴǨ ǭǪǦǳǮǯ, ǵǶǮǻǴǪǮǱǴǷȂ ǵǦǽǰǦǸȂ ǶǹǰǮ ǰǱǫǫǲ Ǯ ǪȁǾǦǸȂ 
ǮǷǵǦǶǫǳǮȅǲǮ ǶǦǭǶǫǭǦǫǲǴǩǴ ǶǦǷǰǦǱȆǳǳǴǯ ǵǶǴǨǴǱǴǰǴǯ ǵǫǳǴǵǱǦǷǸǦ. ǈǷȆ 
ǧǴǱȂǾǫǫ ǲǫǷǸǴ ǭǦǳǮǲǦǫǸ ǷǴǺǸ Ǯ ǸǫǻǳǮǽǫǷǰǮǫ ǹǷǸǶǴǯǷǸǨǦ, 
ǵǴǭǨǴǱȅȄǿǮǫ ǳǦǲǳǴǩǴ ǹǪǴǧǳǫǫ Ǯ ǧȁǷǸǶǫǫ, Ǧ ǩǱǦǨǳǴǫ ð ǸǴǽǳǫǫ ð 
ǷǴǭǪǦǨǦǸȂ ǲǦǰǫǸȁ ǧǹǪǹǿǮǻ ǴǧȀǫǰǸǴǨ. 3D-ǵǶǮǳǸǫǶȁ ǷǵǴǷǴǧǳȁ 
ǶǦǷǵǫǽǦǸȁǨǦǸȂ, Ǩ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ ǶǦǭǲǫǶǴǨ, ǽǦǷǸǮ ǮǱǮ ǼǫǱȁǫ ǲǦǰǫǸȁ Ƿ 
ǸǴǽǳǴǷǸȂȄ, Ǵ ǰǴǸǴǶǴǯ ǶǦǳȂǾǫ ǳǮǰǸǴ Ǯ ǳǫ ǵǴǲȁǾǱȅǱ. ǒǦǱǫǯǾǮǫ 
ǦǶǻǮǸǫǰǸǹǶǳȁǫ ȃǱǫǲǫǳǸȁ ǨǮǪǳȁ ǳǦ ǳǮǻ ǷǸǴǱȂ Ǭǫ ǴǸǽȆǸǱǮǨǴ, ǰǦǰ ǳǦ 
ǹǬǫ ǵǴǷǸǶǴǫǳǳȁǻ ǭǪǦǳǮȅǻ, Ǧ ǷǸǴǮǲǴǷǸȂ ǷǦǲǮǻ ǲǦǰǫǸǴǨ ǷǸǦǳǴǨǮǸǷȅ 
ǳǮǬǫ Ǯ ǷǰǴǶǴǷǸȂ ǮǭǩǴǸǴǨǱǫǳǮȅ ǨȁǾǫ. ǋǷǸȂ ǸǫǻǳǴǱǴǩǮǮ, ǵǴǭǨǴǱȅȄǿǮǫ 
ǵǫǽǦǸǦǸȂ ǷǶǦǭǹ Ǩ ǼǨǫǸǫ ǳǫ ǸǴǱȂǰǴ Ǯǭ ǩǮǵǷǦ ǮǱǮ ǧǹǲǦǩǮ, ǳǴ Ǯ Ǯǭ 
ǲǹǱȂǸǮǲǦǸǫǶǮǦǱȂǳǴǩǴ ǵǱǦǷǸǮǰǦ Ƿ ǩǶǦǪǮǫǳǸǦǲǮ ǶǦǭǳǴǯ ǷǸǫǵǫǳǮ 
ǵǶǴǭǶǦǽǳǴǷǸǮ. ǈǷȆ ǮǪȆǸ ǰ ǸǴǲǹ, ǽǸǴ ǹǬǫ ǷǰǴǶǴ, ǳǫǭǦǨǮǷǮǲǴ ǴǸ 
ǲǦǷǾǸǦǧǦ ǲǦǰǫǸǦ ǮǱǮ ǲǴǪǫǱǮ, ǳǫǨǴǭǲǴǬǳǴ ǧǹǪǫǸ ǳǦ ǩǱǦǭ ǴǸǱǮǽǮǸȂ Ǯǻ 
ǴǸ ǳǦǷǸǴȅǿǫǩǴ ǴǧȀǫǰǸǦ. Ǔǫ ǷǽǮǸǦȅ ȅǨǳǴǯ ǶǦǭǳǮǼȁ Ǩ ǶǦǭǲǫǶǦǻ, 
ǰǴǳǫǽǳǴ. 



¾ ǘǫǻǳǴǱǴǩǮȅ ǴǧȀȆǲǳǴǯ ǵǫǽǦǸǮ ǨȁǭȁǨǦǫǸ ǵǶǮǷǸǦǱȂǳȁǯ ǮǳǸǫǶǫǷ NASA. 
ǐǦǰ Ǯ ǩǫǶǴǮ ǖǴǧǫǶǸǦ ǞǫǰǱǮ, ǷǵǫǼǮǦǱǮǷǸȁ NASA ǵǴǳǮǲǦȄǸ, ǳǦǷǰǴǱȂǰǴ 
ǹǪǴǧǳǫǫ ǳǫ ǸǦǿǮǸȂ ǳǦ ǴǶǧǮǸǹ ǲǳǴǬǫǷǸǨǴ ǳǫǴǧǻǴǪǮǲǴǩǴ ǮǱǮ ǸǴǱȂǰǴ 
ǵǴǸǫǳǼǮǦǱȂǳǴ ǳǫǴǧǻǴǪǮǲǴǩǴ ǴǧǴǶǹǪǴǨǦǳǮȅ, Ǧ ǮǭǩǴǸǦǨǱǮǨǦǸȂ ǫǩǴ ǵǶȅǲǴ 
Ǩ ǰǴǷǲǴǷǫ ǵǴ ǳǦǪǴǧǳǴǷǸǮ. ǓǴ ǪǱȅ ȃǸǴǩǴ ǳǹǬǳǴ ǳǦǹǽǮǸȂ 3D-ǵǶǮǳǸǫǶȁ 
ǶǦǧǴǸǦǸȂ Ǩ ǹǷǱǴǨǮȅǻ ǳǫǨǫǷǴǲǴǷǸǮ. ǣǸǮǲ ǷǴǨǲǫǷǸǳǴ Ƿ NASA ǭǦǳǮǲǦǫǸǷȅ 
ǰǴǲǵǦǳǮȅ çMade in Spaceè. ǔǳǦ ǳǦǽǦǱǦ Ƿ ǷǫǶǮǮ ȃǰǷǵǫǶǮǲǫǳǸǴǨ Ǩ 
ǹǷǱǴǨǮȅǻ ǮǷǰǹǷǷǸǨǫǳǳǴǯ ǳǫǨǫǷǴǲǴǷǸǮ, ǷǴǭǪǦǳǳǴǯ ǨǴ ǨǶǫǲȅ ǵǴǱȆǸǴǨ Ǩ 
ǷǦǲǴǱȆǸǦǻ ǵǶǴǫǰǸǦ NASA Flight  Opportunities .  ǕǴǷǱǫ ȃǸǮǻ 
ȃǰǷǵǫǶǮǲǫǳǸǴǨ ǳǦ ǴǶǧǮǸǹ ǧȁǱ ǭǦǵǹǿǫǳ ǵǫǶǨȁǯ 3D-ǵǶǮǳǸǫǶ, ǷǴǭǪǦǳǳȁǯ 
ǪǱȅ ǶǦǧǴǸȁ Ǩ ǰǴǷǲǴǷǫ.  

¾ ǓǴǨǦȅ çǰǴǷǲǮǽǫǷǰǦȅ ǲǦǷǸǫǶǷǰǦȅè ǷǸǦǱǦ ǵǫǶǨȁǲ ǴǧǶǦǭǼǴǲ ǵǶǮǲǫǳǫǳǮȅ 
3D-ǵǫǽǦǸǳȁǻ ǸǫǻǳǴǱǴǩǮǯ Ǩ ǰǴǷǲǴǷǫ ǪǱȅ ǷǴǭǪǦǳǮȅ ǭǦǵǦǷǳȁǻ ǽǦǷǸǫǯ, 
ǮǳǷǸǶǹǲǫǳǸǴǨ Ǯ, Ǩ ǴǷǴǧǫǳǳǴǷǸǮ, ǶǦǭǶǫǾǫǳǮȅ ȃǰǷǸǶǫǳǳȁǻ ǷǮǸǹǦǼǮǯ ǭǦ 
ǷǽȆǸ ǳǫǲǫǪǱǫǳǳǴǩǴ ǷǴǭǪǦǳǮȅ ǷǶǴǽǳǴ ǸǶǫǧǹȄǿǮǻǷȅ ǰǴǲǵǴǳǫǳǸǴǨ ǧǫǭ 
ǴǬǮǪǦǳǮȅ ǪǴǷǸǦǨǰǮ Ƿ ǍǫǲǱǮ.  

¾ 3D-ǵǶǮǳǸǫǶ ǳǦ ǴǶǧǮǸǫ ȅǨǱȅǫǸǷȅ ǶǦǭǶǦǧǴǸǰǴǯ ǰǴǲǵǦǳǮǮ çMade In Spaceè 
ǵǴ ǰǴǳǸǶǦǰǸǹ Ƿ ǐǴǷǲǮǽǫǷǰǮǲ ǼǫǳǸǶǴǲ ǒǦǶǾǦǱǱǦ, ǨǻǴǪȅǿǮǲ Ǩ ǷǴǷǸǦǨ 
ǓǆǗǆ. ǙǷǸǦǳǴǨǰǦ ǷǵǶǴǫǰǸǮǶǴǨǦǳǦ Ƿ ǹǽȆǸǴǲ ǸǶǫǧǴǨǦǳǮǯ ȃǰǷǵǱǹǦǸǦǼǮǮ Ǩ 
ǹǷǱǴǨǮȅǻ ǴǸǷǹǸǷǸǨǮȅ ǩǶǦǨǮǸǦǼǮǮ. ǕǴ ǵǶǮǧȁǸǮȄ ǵǶǮǳǸǫǶǦ ǳǦ 
ǰǴǷǲǮǽǫǷǰǹȄ ǷǸǦǳǼǮȄ Ǵǳ ǧȁǱ ǹǷǸǦǳǴǨǱǫǳ Ǩ ǷǵǫǼǮǦǱȂǳȁǯ 
ǮǭǴǱǮǶǴǨǦǳǳȁǯ ǴǸǷǫǰ ǪǱȅ ǵǶǴǨǫǪǫǳǮȅ ǷǫǶǮǮ ǴǵȁǸǳȁǻ ȃǰǷǵǫǶǮǲǫǳǸǴǨ 
ǵǴ ǵǫǽǦǸǮ. ǕǶǮǳǸǫǶ ǳǦǻǴǪǮǱǷȅ ǵǴǪ ǹǵǶǦǨǱǫǳǮǫǲ ǶǦǭǶǦǧǴǸǽǮǰǴǨ Ǯǭ 
Made In Space. ǈ ǻǴǪǫ ȃǰǷǵǫǶǮǲǫǳǸǴǨ ǵǴ 3D-ǵǫǽǦǸǮ Ǩ ǳǫǨǫǷǴǲǴǷǸǮ 
ǧȁǱǦ ǳǦǵǫǽǦǸǦǳǦ ǷǫǶǮȅ ǴǵȁǸǳȁǻ ǴǧǶǦǭǼǴǨ, ǨǰǱȄǽǦȅ ǪǫǸǦǱǮ, 
ǮǳǷǸǶǹǲǫǳǸȁ Ǯ ǷǸǹǪǫǳǽǫǷǰǮǫ ǵǶǴǫǰǸȁ, ǶǦǭǶǦǧǴǸǦǳǳȁǫ Ǩ ǻǴǪǫ 
ǵǶǴǩǶǦǲǲȁ STEM. 

 



¾ ǇȁǷǸǶǫǫ, ǪǫǾǫǨǱǫ, ǸǴǽǳǫǫ ð ǳȁǳǫǾǳǮǯ ǸǶǫǳǪ ǷǴǭǪǦǸǫǱǫǯ Ǯ 
ǵǶǴǮǭǨǴǪǮǸǫǱǫǯ 3D-ǵǶǮǳǸǫǶǴǨ, ǳǴ Ƿ ǧǴǱȂǾǴǯ ǪǴǱǫǯ ǨǫǶǴȅǸǳǴǷǸǮ ǲǴǬǳǴ 
ǹǸǨǫǶǬǪǦǸȂ, ǽǸǴ ǧǹǪǹǿǫǫ ǭǦ ǸǫǲǮ, ǰǸǴ ǨȁǯǪǫǸ ǳǦ ǶȁǳǴǰ Ƿ ǳǫǴǧȁǽǳȁǲǮ 
ǨǴǭǲǴǬǳǴǷǸȅǲǮ ǷǨǴǮǻ ǹǷǸǶǴǯǷǸǨ. ǐǶǫǦǸǮǨ ǵǶǴȅǨǮǸ Ǩ ǶǫǾǫǳǮǮ ǨȁǻǴǪǦ ǳǦ 
ǵǴǸǶǫǧǮǸǫǱȅ. ǓǦǵǶǮǲǫǶ, Ƿ ǵǶǴǮǭǨǴǪǷǸǨǴǲ ǫǪȁ ǵǶǮ ǭǦǪǫǯǷǸǨǴǨǦǳǮǮ 3D-
ǵǶǮǳǸǫǶǦ. ǎ ǶǦǧǴǸȁ Ǩ ȃǸǴǲ ǳǦǵǶǦǨǱǫǳǮǮ ǹǬǫ ǨǫǪǹǸǷȅ.  

¾ ǔǪǳǮǲ Ǯǭ ǵǫǶǨȁǻ ǵǶǴǸǴǸǮǵ ǵǴǪǴǧǳǴǩǴ ǹǷǸǶǴǯǷǸǨǦ ǵǶǫǪǷǸǦǨǮǱ 
ǦǲǫǶǮǰǦǳǷǰǮǯ ǮǳǬǫǳǫǶ ǆǳȂȅǳ ǐǴǳǸǶȃǰǸǴǶ Ǯǭ ǰǴǲǵǦǳǮǮ Systems & 
Materials Research Corporation. ǈǷǰǴǶǫ ǳǦ ǫǩǴ ǶǦǭǶǦǧǴǸǰǹ ǴǧǶǦǸǮǱǮ 
ǨǳǮǲǦǳǮǫ Ǩ NASA Ǯ ǨȁǪǦǱǮ ǩǶǦǳǸ ǳǦ ǪǦǱȂǳǫǯǾǮǫ ǮǷǷǱǫǪǴǨǦǳǮȅ. ǋǪǹ 
ǵǶǮǳǸǫǶ ǷǴǭǪǦȆǸ Ǯǭ ǳǫǷǰǴǱȂǰǮǻ ǵǮǸǦǸǫǱȂǳȁǻ ǰǴǲǵǴǳǫǳǸǴǨ, 
ǷǴǪǫǶǬǦǿǮǻǷȅ Ǩ ǷǵǫǼǮǦǱȂǳȁǻ ǰǦǶǸǶǮǪǬǦǻ. ǎǻ ǷǶǴǰ ǩǴǪǳǴǷǸǮ ñ ǳǫ ǲǫǳǫǫ 
30 Ǫǳǫǯ, ǽǸǴ ǶǫǾǦǫǸ ǵǶǴǧǱǫǲǹ ǷǴ ǷǰǴǶǴǵǴǶǸȅǿǫǯǷȅ ǫǪǴǯ. 

¾ ǕǶǴǪǴǱǬǫǳǮǫǲ Ǹǫǲȁ çǵǫǽǦǸǮè ǫǪȁ Ƿ ǵǴǲǴǿȂȄ 3D-ǵǶǮǳǸǫǶǦ ȅǨǱȅǫǸǷȅ 
ǶǦǭǶǦǧǴǸǰǦ ǒǦǷǷǦǽǹǷǫǸǷǰǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǮǳǷǸǮǸǹǸǦ, ǰǴǸǴǶǦȅ 
ǴǧǫǿǦǫǸ ǦǲǫǶǮǰǦǳǷǰǮǲ ǷǴǱǪǦǸǦǲ ǸǦǰǮǲ ǳǫǴǧȁǽǳȁǲ ǷǵǴǷǴǧǴǲ ǩǴǸǴǨǮǸȂ 
ǴǧǫǪ ǵǶȅǲǴ ǳǦ ǵǴǱǫ ǧǴȅ. ǐǶǴǲǫ ǸǴǩǴ, ǸǫǻǳǴǱǴǩǮȄ ǵǱǦǳǮǶǹȄǸ ǨǳǫǪǶǮǸȂ Ǯ 
Ǩ ǼǫǱȅǻ ȃǰǴǳǴǲǮǮ. çǔǳǦ ǵǴǭǨǴǱȅǫǸ ǷǴǰǶǦǸǮǸȂ ǶǦǷǻǴǪȁ ǳǦ ǴǧǫǷǵǫǽǫǳǮǫ 
ǨǴǯǷǰ ǵǶǴǪǹǰǸǦǲǮ ǵǮǸǦǳǮȅ Ǩ ǶǦǯǴǳǫ ǴǵǫǶǦǼǮǴǳǳȁǻ ǪǫǯǷǸǨǮǯ Ǯ 
ǶǦǷǾǮǶǮǸȂ ǦǷǷǴǶǸǮǲǫǳǸ ǧǱȄǪ, ǨǻǴǪȅǿǮǻ Ǩ ǷǴǱǪǦǸǷǰǮǯ ǵǦǫǰè, - ǭǦȅǨǮǱ 
ǷǵǫǼǮǦǱǮǷǸ Ǩ ǴǧǱǦǷǸǮ ǨǴǫǳǳǴǯ ǱǴǩǮǷǸǮǰǮ ǦǶǲǮǮ ǗǞǆ ǑǴǶǫǳ ǔǱǫǰǷǮǰ.  

¾ ǖǦǭǶǦǧǴǸǽǮǰǮ ǷǴǧǮǶǦȄǸǷȅ ǹǽǮǸȁǨǦǸȂ ǨǰǹǷȁ ǨǴǫǳǳȁǻ, Ǹǫǲ ǧǴǱǫǫ, ǽǸǴ ǵǴ 
ǽǦǷǸǮ ǮǳǩǶǫǪǮǫǳǸǴǨ Ǩ ǷǴǷǸǦǨǫ ǫǪȁ Ǯǭ ǵǶǮǳǸǫǶǦ ǴǩǶǦǳǮǽǫǳǮǯ ǳǫǸ. 
ǔǵǫǶǦǸǴǶ ǷǲǴǬǫǸ ǭǦǳǫǷǸǮ Ǩ ǰǴǲǵȂȄǸǫǶ ǱȄǧǴǯ ǷǴǷǸǦǨ ǧǹǪǹǿǫǩǴ ǧǱȄǪǦ, Ǯ 
ǹǷǸǶǴǯǷǸǨǴ ǫǩǴ ǶǦǷǵǫǽǦǸǦǫǸ. ç3D-ǵǶǮǳǸǫǶ ǷǵǴǷǴǧǫǳ ǵǶǴǮǭǨǴǪǮǸȂ ǵǮǿǹ Ƿ 
ǭǦǪǦǳǳȁǲǮ ǵǦǶǦǲǫǸǶǦǲǮ. ǔǳǮ ǨǰǱȄǽǦȄǸ ǰǴǱǮǽǫǷǸǨǴ ǰǦǱǴǶǮǯ, ǵǶǴǸǫǮǳǦ, 
ǹǩǱǫǨǴǪǴǨ Ǯ ǨǮǸǦǲǮǳǴǨè, - ǪǴǧǦǨǮǱ ǷǵǫǼǮǦǱǮǷǸ Ǩ ǴǧǱǦǷǸǮ ǨǴǫǳǳǴǯ 
ǱǴǩǮǷǸǮǰǮ ǦǶǲǮǮ ǗǞǆ. 

 



¾ǐǴǲǵǦǳǮȅ Cooksongold ǷǴǨǲǫǷǸǳǴ Ƿ EOS ǷǴǭǪǦǱǮ 
ǵǶǮǳǸǫǶ ǪǱȅ 3D-ǵǫǽǦǸǮ Ǯǭ ǪǶǦǩǴǼǫǳǳȁǻ ǲǫǸǦǱǱǴǨ. 
Cooksongold ǶǦǭǶǦǧǴǸǦǱǦ ǵǴǶǴǾǰǮ Ǯǭ ǭǴǱǴǸǦ 
(ǶǴǭǴǨǴǫ, ǬǫǱǸǴǫ, ǧǫǱǴǫ) Ǯ Ƿ ǵǴǲǴǿȂȄ ǵǶǮǳǸǫǶǦ 
M080 ǮǭǩǴǸǦǨǱǮǨǦǫǸ ǪǶǦǩǴǼǫǳǳȁǫ ǮǭǪǫǱǮȅ ǷǱǴǬǳȁǻ 
ǺǴǶǲ, ǰǴǸǴǶȁǫ ǳǫ ǵǴǪ ǷǮǱǹ ǸǶǦǪǮǼǮǴǳǳǴǲǹ ǱǮǸȂȄ. 
ǕǶǮ ȃǸǴǲ, 99 % ǳǫǮǷǵǴǱȂǭǹǫǲǴǩǴ ǵǴǶǴǾǰǦ ǨǸǴǶǮǽǳǴ 
ǮǷǵǴǱȂǭǹǫǸǷȅ Ǩ ǵǶǴǮǭǨǴǪǷǸǨǫ.  

¾ǕǶǫǪǷǸǦǨǮǸǫǱȂ ǰǴǲǵǦǳǮǮ ǊǦǨǮǪ ǚǱǫǸǽǫǶ ǶǦǷǷǰǦǭǦǱ 
Ǵ ǨǴǭǲǴǬǳǴǷǸȅǻ ǵǶǮǳǸǫǶǦ ǵǴ ǵǫǽǦǸǮ ȄǨǫǱǮǶǳȁǻ 
ǮǭǪǫǱǮǯ: ǴǸǷǹǸǷǸǨǮǫ ǴǩǶǦǳǮǽǫǳǮǯ ǳǦ ǪǮǭǦǯǳ; 
ǷǱǴǬǳȁǫ ǺǴǶǲȁ, ǳǫǪǴǷǸǹǵǳȁǫ ǵǶǮ ǸǶǦǪǮǼǮǴǳǳǴǲ 
ǱǮǸȂǫ; ǸǴǳǰǮǫ ǷǸǫǳǰǮ ǮǭǪǫǱǮǯ; ǱȆǩǰǮǯ ǨǫǷ, ǵǴǱȁǫ 
ǮǭǪǫǱǮȅ; ǮǭǩǴǸǴǨǱǫǳǮǫ ǳǫǶǦǭȀȆǲǳȁǻ ǷǴǫǪǮǳǫǳǮǯ; 
ǰǴǶǴǸǰǴǫ ǨǶǫǲȅ ǵǶǴǮǭǨǴǪǷǸǨǦ ð ǴǸ 4 ǽǦǷǴǨ ǵǱȄǷ 
1,5-2 ǽǦǷǦ ǳǦ ǴǧǶǦǧǴǸǰǹ. 

 



¾ ǋǿȆ ǴǪǳǦ ǷǸǫǭȅ 3D-ǵǫǽǦǸǮ ð ǮǭǩǴǸǴǨǱǫǳǮǫ ǵǶǮǧǴǶǴǨ ǪǱȅ 
ǳǦǹǽǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ. ǍǪǫǷȂ ǵǴǰǦ ǽǸǴ ǵǴǱǫ ǳǫǵǦǻǦǳǴǫ, ǳǴ 
ǵǫǶǨȁǫ ǾǦǩǮ ǷǪǫǱǦǳȁ.  

¾ ǙǽȆǳȁǫ ǐǦǱǮǺǴǶǳǮǯǷǰǴǩǴ ǙǳǮǨǫǶǷǮǸǫǸǦ Ǩ ǑǴǷ-ǆǳǪǬǫǱǫǷǫ 
ǳǦǵǫǽǦǸǦǱǮ ǳǦ 3D-ǵǶǮǳǸǫǶǫ ǷǵǫǼǮǦǱȂǳȁǯ ǵǶǮǧǴǶ ð
 ȃǱǫǰǸǶǴǳǳȁǯ ǲǮǰǶǴǷǰǴǵ, ǰǴǸǴǶȁǯ ǵǴǪǰǱȄǽǦǫǸǷȅ ǰ ǷǲǦǶǸǺǴǳǹ 
Ǯ ǷǵǴǷǴǧǫǳ ǭǦǲǫǳǮǸȂ ǴǧȁǰǳǴǨǫǳǳȁǯ ǪǴǶǴǩǴǷǸǴȅǿǮǯ 
ȃǱǫǰǸǶǴǳǳȁǯ ǲǮǰǶǴǷǰǴǵ ǪǱȅ ǶǦǷǷǲǦǸǶǮǨǦǳǮȅ ǷǸǶǹǰǸǹǶ ǊǓǐ.  

¾ çǓǦǵǫǽǦǸǦǳǳȁǯè ǲǮǰǶǴǷǰǴǵ ǶǦǧǴǸǦǫǸ Ǩ ǷǨȅǭǰǫ ǷǴ ǷǲǦǶǸǺǴǳǴǲ 
ǵǴǪ ǹǵǶǦǨǱǫǳǮǫǲ ǴǵǫǶǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ Windows Phone. 
ǘǴǽǳǴǷǸȂ ǮǭǲǫǶǫǳǮȅ ǵǴǰǦ ǳǫ ǵǶǫǨȁǾǦǫǸ 10000 ǷǸǶǹǰǸǹǶ. ǓǴ 
ȃǸǴ ǳǫ ǵǶǫǪǫǱ. ǈ ǧǹǪǹǿǫǲ ǹǽȆǳȁǫ ǵǱǦǳǮǶǹȄǸ ǭǳǦǽǮǸǫǱȂǳǴ 
ǹǨǫǱǮǽǮǸȂ ȃǸǴǸ ǵǴǰǦǭǦǸǫǱȂ Ǩ ǳǫǷǰǴǱȂǰǴ ǶǦǭ. ǕǴǪǴǧǳȁǯ ǩǦǪǬǫǸ 
ǴǧȅǭǦǸǫǱȂǳǴ ǧǹǪǫǳ ǨǴǷǸǶǫǧǴǨǦǳ Ǩ ǷǸǶǦǳǦǻ Ƿ ǳǮǭǰǮǲǮ ǹǶǴǨǳȅǲǮ 
ǪǴǻǴǪǦ ǳǦǷǫǱǫǳǮȅ, ǩǪǫ ǱȄǪǮ ǳǫ ǮǲǫȄǸ ǪǴǷǸǹǵǦ ǰ 
ǪǴǶǴǩǴǷǸǴȅǿǮǲ ǩǫǳǳȁǲ ǮǷǷǱǫǪǴǨǦǳǮȅǲ. ǈǷǫ, ǽǸǴ ǳǹǬǳǴ ǪǱȅ 
ǵǴǪǴǧǳȁǻ ǮǭǲǫǶǫǳǮǯ: ǷǲǦǶǸǺǴǳ, ǵǶǴǩǶǦǲǲǳǴǫ ǴǧǫǷǵǫǽǫǳǮǫ Ǯ 
ǷȁǶȂǫ ǪǱȅ 3D-ǵǶǮǳǸǫǶǦ. 

 



¾ Ǔǹ, ǹǬ Ǯ ǷǴǨǷǫǲ ǳǫǭǦǲȁǷǱǴǨǦǸǴ ǵǶǴ 3D-ǵǫǽǦǸȂ, ǽǸǴ ǳǦ 
ǶȁǳǴǰ ǷǦǲǴ ǵǶǴǷǮǸǷȅ, ǴǷǸǦȆǸǷȅ ǸǴǱȂǰǴ ǨǴǵǶǴǷ Ǽǫǳȁ. 
ǐǴǲǵǦǳǮȅ Artec Group, ǭǦǵǹǷǸǮǱǦ ǷǨǴǯ ǷǫǶǨǮǷ Shapify, 
ǵǴǭǨǴǱȅȄǿǮǯ ǱȄǧǴǲǹ ǬǫǱǦȄǿǮǲǮ ǲǩǳǴǨǫǳǳǴ ǷǪǫǱǦǸȂ 
ǷǨǴǯ 3D-ǷǰǦǳ Ǯ ǽǫǶǫǭ ǳǫǰǴǸǴǶǴǫ ǨǶǫǲȅ ǵǴǱǹǽǮǸȂ ǷǨǴȄ 
ǲǮǳǮǦǸȄǶǳǹȄ ǰǴǵǮȄ Ǩ ǼǨǫǸǫ. Artec ǷǴǧǶǦǱǮ ǧǴǱȂǾǹȄ 
ǧǹǪǰǹ Ƿ ǴǷǨǫǿǫǳǮǫǲ Ǯ ǷǰǦǳǫǶǦǲǮ ǵǴ ǰǶǹǩǹ, Ƿ ǵǴǲǴǿȂȄ 
ǰǴǸǴǶǴǯ ǪǫǱǦǫǸǷȅ 3D-ǷǰǦǳ ǽǫǱǴǨǫǰǦ.  

¾ Shapify ǳǫ ǫǪǮǳǷǸǨǫǳǳǴǫ ǶǫǾǫǳǮǫ ǷǴ ǷǨǴǫǯ 3D-ǧǹǪǰǴǯ, 
ǴǪǳǦǰǴ, ǴǳǴ ǷǦǲǴǫ ǹǪǦǽǳǴǫ Ƿ ǸǴǽǰǮ ǭǶǫǳǮȅ ǴǧǱǦǽǳǴǯ 
ǮǳǺǶǦǷǸǶǹǰǸǹǶȁ, ǵǴǪǪǫǶǬǰǮ ǶǦǷǽȆǸǦ Ǯ ǺǮǰǷǦǼǮǮ 
ǲǴǪǫǱǫǯ, ǽǸǴ ǷǹǿǫǷǸǨǫǳǳǴ ǴǧǱǫǩǽǦǫǸ ǬǮǭǳȂ Ǹǫǲ, ǰǸǴ 
ǻǴǽǫǸ ǷǪǫǱǦǸȂ ǧǮǭǳǫǷ ǳǦ ȃǸǴǲ. ǗǦǲǴ ǶǫǾǫǳǮǫ ǵǶǴǪǦȆǸǷȅ 
ǵǴǪ ǰǱȄǽ, ǫǪǮǳǷǸǨǫǳǳǴ, ǽǸǴ ǫǲǹ ǳǫ ǻǨǦǸǦǫǸ ð ǵǴǱǹǽǫǳǮȅ 
ǳǦ ǲǫǷǸǫ ǶǫǭǹǱȂǸǦǸǴǨ ǷǰǦǳǮǶǴǨǦǳǮȅ Ǩ ǨǮǪǫ ǸǶȆǻǲǫǶǳǴǯ 
ǷǸǦǸǹǮ ǰǱǮǫǳǸǦ. ǘǹǸ ǹǬǫ ǨǷȆ ǭǦǨǮǷǮǸ ǴǸ ǰǦǽǫǷǸǨǫǳǳǴǩǴ 
3D-ǵǶǮǳǸǫǶǦ ǰ 3D-ǧǹǪǰǫ ǵǴǪǰǱȄǽȆǳǳǴǩǴ. ǈǷȆ ǲǴǬǫǸ ǧȁǸȂ 
ǮǭǩǴǸǴǨǱǫǳǴ ǪǮǷǸǦǳǼǮǴǳǳǴ, ǩǱǦǨǳǴǫ, ǽǸǴǧȁ ǰǱǮǫǳǸ 
ǰǦǽǫǷǸǨǴǲ ǷǨǴǫǯ 3D-ǲǴǪǫǱǮ ǴǷǸǦǱǷȅ ǪǴǨǴǱǫǳ Ǯ ǼǫǳǦ ǫǩǴ 
ǹǷǸǶǴǮǱǦ.   

 



¾ 3D-ǵǫǽǦǸȂ ǮǪǫǦǱȂǳǦ ǪǱȅ ǷǴǭǪǦǳǮȅ ǨǷǫǨǴǭǲǴǬǳȁǻ ǵǴǱǫǭǳȁǻ ǲǫǱǴǽǫǯ 
ǪǱȅ ǪǴǲǦ. ǋǷǱǮ ǶǦǳȂǾǫ ǸǶȆǻǲǫǶǳǴǫ ǲǴǪǫǱǮǶǴǨǦǳǮǫ ǵǶǫǪǷǸǦǨǱȅǱǴ 
ǷǴǧǴǯ ǮǷǰǱȄǽǮǸǫǱȂǳǴ ǸǶǹǪǴȆǲǰǮǯ ǵǶǴǼǫǷǷ, ǸǴ ǷǫǩǴǪǳȅ ǱȄǧǴǯ, ǪǦǬǫ 
ǷǦǲȁǯ ǵǶǴǷǸǴǯ ǳǦǷǸǴǱȂǳȁǯ 3D-ǵǶǮǳǸǫǶ ǷǵǴǷǴǧǫǳ ǳǦǵǫǽǦǸǦǸȂ 
ǸǶȆǻǲǫǶǳǹȄ ǲǴǪǫǱȂ Ƿ ǶǦǭǶǫǾǫǳǮǫǲ Ǩ 100 ǲǮǰǶǴǳ. ǖǴǱȂ ǽǫǱǴǨǫǽǫǷǰǴǩǴ 
ǺǦǰǸǴǶǦ ǵǶǮ ȃǸǴǲ ǷǨǴǪǮǸǷȅ ǰ ǲǮǳǮǲǹǲǹ, Ǧ ǮǭǩǴǸǴǨǱǫǳǳȁǯ ǵǶǫǪǲǫǸ 
ǧǹǪǫǸ Ǩ ǸǴǽǳǴǷǸǮ ǷǴǴǸǨǫǸǷǸǨǴǨǦǸȂ ǷǨǴǫǯ ǰǴǲǵȂȄǸǫǶǳǴǯ ǲǴǪǫǱǮ.  

¾ ǔǷǴǧǫǳǳǴ ǻǴǶǴǾǦ 3-D ǵǫǽǦǸȂ ǪǱȅ ǮǭǩǴǸǴǨǱǫǳǮȅ ǭǦǵǽǦǷǸǫǯ ǰ 
ǷǱǴǲǦǨǾǫǯǷȅ ǧȁǸǴǨǴǯ ǸǫǻǳǮǰǫ, ǺǹǶǳǮǸǹǶȁ ǪǱȅ ǲǫǧǫǱǮ, ǪǮǭǦǯǳǦ 
ǬǮǱǮǿǦ. ǒǴǬǳǴ ǷǴǭǪǦǸȂ Ƿ ǳǹǱȅ ǮǩǶǹǾǰǹ ǪǱȅ ǶǫǧȆǳǰǦ ǮǱǮ ǷǰǦǽǦǸȂ 3D-
ǲǴǪǫǱȂ Ǯǭ ǮǳǸǫǶǳǫǸǦ Ǯ ǵǶǮǪǦǸȂ ǫǯ ǹǳǮǰǦǱȂǳǴǷǸǮ Ǩ ǵǶǴǩǶǦǲǲǫ-
ǶǫǪǦǰǸǴǶǫ. ǕǶǮ ȃǸǴǲ, ǸǦǰǦȅ ǮǩǶǹǾǰǦ ǵǴ ǷǫǧǫǷǸǴǮǲǴǷǸǮ ǧǹǪǫǸ ǪǫǾǫǨǱǫ 
ǵǴǰǹǵǳǴǯ Ǯ ǩǴǶǦǭǪǴ ǮǳǸǫǶǫǷǳǫǫ ǪǱȅ ǶǫǧȆǳǰǦ, ǵǴǷǰǴǱȂǰǹ Ǵǳ ǧǹǪǫǸ 
ǨǴǨǱǫǽȆǳ Ǩ ǵǶǴǼǫǷǷ ǫȆ ǷǴǭǪǦǳǮȅ. ǕǴǰǹǵǦȅ ǪǴǲǴǯ ǸǦǰǴǯ ǮǳǷǸǶǹǲǫǳǸ ǰǦǰ 
3D-ǵǶǮǳǸǫǶ, ǶǴǪǮǸǫǱǮ ǲǴǩǹǸ ǵǫǽǦǸǦǸȂ ǳǫǷǰǴǱȂǰǴ ǶǦǭǳȁǻ ǮǩǶǹǾǫǰ Ǩ 
ǪǫǳȂ: ǴǸ ǵǶǴǷǸȁǻ ǪǴ ǷǦǲȁǻ ǷǱǴǬǳȁǻ Ǯ ǶǦǭǨǮǨǦȄǿǮǻ ð ǪǱȅ ǧǫǷǵǱǦǸǳǴǩǴ 
ǷǰǦǽǮǨǦǳǮȅ ǹǬǫ ǪǴǷǸǹǵǳȁ ǸȁǷȅǽǮ ǲǴǪǫǱǫǯ.  

¾ ǕǴǷǸǴȅǳǳǴ ǶǦǭǶǦǧǦǸȁǨǦȄǸǷȅ ǨǷȆ ǳǴǨȁǫ Ǯ ǳǴǨȁǫ ǲǦǸǫǶǮǦǱȁ ǪǱȅ 
ǸǶȆǻǲǫǶǳǴǯ ǵǫǽǦǸǮ, ǴǧǱǦǪǦȄǿǮǫ ǨǷǫǨǴǭǲǴǬǳȁǲǮ ǲǫǻǦǳǮǽǫǷǰǮǲǮ Ǯ 
ȃǷǸǫǸǮǽǫǷǰǮǲǮ ǷǨǴǯǷǸǨǦǲǮ, Ǧ 3D-ǵǶǮǳǸǫǶȁ Ǯ ǶǦǷǻǴǪǳȁǫ ǲǦǸǫǶǮǦǱȁ ǰ 
ǳǮǲ ǵǴǷǸǴȅǳǳǴ ǪǫǾǫǨǫȄǸ. ǝǫǶǫǭ ǳǫǷǰǴǱȂǰǴ ǱǫǸ ǸǦǰǴǯ ǦǵǵǦǶǦǸ ǲǴǬǫǸ 
ǷǸǦǸȂ ǳǫǴǸȀǫǲǱǫǲǴǯ ǽǦǷǸȂȄ ǵǴǽǸǮ ǰǦǬǪǴǩǴ ǬǮǱǮǿǦ, ǰǦǰ ǷǫǯǽǦǷ ð 
ǸǫǱǫǨǮǭǴǶ. ǎ ǳǫǹǪǮǨǮǸǫǱȂǳǴ ð ǵǴǱǫǭǳǴǷǸȂ ȃǸǴǩǴ ǹǷǸǶǴǯǷǸǨǦ Ǩ ǧȁǸǹ 
ǷǱǴǬǳǴ ǵǫǶǫǴǼǫǳǮǸȂ. 3D-ǵǶǮǳǸǫǶȁ Ǩ ǰǦǬǪȁǯ ǪǴǲ ð ȃǸǴ ǹǬǫ 
ǪǫǯǷǸǨǮǸǫǱȂǳǴ ǧǹǪǫǸ ǹǲǴǵǴǲǶǦǽǮǸǫǱȂǳȁǯ ǶȁǨǴǰ Ǩ ǷǸǶǫǲǱǫǳǮǮ 
ǹǪǴǨǱǫǸǨǴǶǮǸȂ ǶǦǷǸǹǿǮǫ ǵǴǸǶǫǧǳǴǷǸǮ ǵǴǸǶǫǧǮǸǫǱǫǯ, ǵǫǶǫǻǴǪ ǳǦ 
ǨȁǾǫǷǸǴȅǿǮǯ ǨǮǸǴǰ ǶǦǭǨǮǸǮȅ ǼǮǨǮǱǮǭǴǨǦǳǳǴǩǴ ǲǮǶǦ.  



¾ ǈǴ ǨǸǴǶǴǯ ǵǴǱǴǨǮǳǫ XVII ǨǫǰǦ ǽǫǱǴǨǫǽǫǷǸǨǴ ǮǭǴǧǶǫǱǴ ǵǦǶǴǨǴǯ 
ǪǨǮǩǦǸǫǱȂ, ǵǴǪǸǴǱǰǳǹǨǾǮǯ ǲǮǶ ǰ ǵǫǶǨǴǯ ǵǶǴǲȁǾǱǫǳǳǴǯ ǶǫǨǴǱȄǼǮǮ. 
ǈǸǴǶǦȅ ǵǶǴǲȁǾǱǫǳǳǦȅ ǶǫǨǴǱȄǼǮȅ, ǷǨȅǭǦǳǳǦȅ Ƿ ǮǭǴǧǶǫǸǫǳǮǫǲ 
ǪǨǮǩǦǸǫǱȅ ǨǳǹǸǶǫǳǳǫǩǴ ǷǩǴǶǦǳǮȅ Ǯ ǶǦǷǵǶǴǷǸǶǦǳǫǳǮǫǲ ȃǱǫǰǸǶǮǽǫǷǸǨǦ, 
ǪǱǮǸǷȅ ǪǴ ǷǮǻ ǵǴǶ Ǯ ȅǨǳǴ ǵǫǶǫǬǮǨǦǫǸ ǵǫǶǮǴǪ ǹǵǦǪǰǦ. ǋȆ ǸǫǻǳǴǱǴǩǮǮ 
ǹǬǫ ǨȁǶǦǧǴǸǦǱǮ ǷǨǴǯ ǵǴǸǫǳǼǮǦǱ Ǯ ǬǪǹǸ, ǰǴǩǪǦ ǳǦ Ƿǲǫǳǹ Ǯǲ ǵǶǮǪȆǸ 
ǳǫǽǸǴ ǪǶǹǩǴǫ, ǧǴǱǫǫ ǷǴǨǫǶǾǫǳǳǴǫ. ǝǸǴ ȃǸǴ ǲǴǬǫǸ ǧȁǸȂ? ǗǹǿǫǷǸǨǹǫǸ 
ǲǳǫǳǮǫ, ǽǸǴ ǮǲǫǳǳǴ ǸǫǻǳǴǱǴǩǮǮ 3D-ǵǫǽǦǸǮ ǷǲǴǩǹǸ ǵǶǮǪǦǸȂ ǶǦǭǨǮǸǮȄ 
ǽǫǱǴǨǫǽǫǷǸǨǦ ǳǴǨȁǯ ǮǲǵǹǱȂǷ. 

¾ ǣǸǴ ǷǫǯǽǦǷ ǨǴǭǲǴǬǳǴǷǸǮ 3D-ǵǶǮǳǸǫǶǴǨ ǨȁǭȁǨǦȄǸ ǳǫ ǧǴǱǫǫ ǽǫǲ 
ǱȄǧǴǵȁǸǷǸǨǴ ǷǶǴǪǳǮ ǸǴǲǹ, ǽǸǴ ǲȁ ǴǧȁǽǳǴ ǮǷǵȁǸȁǨǦǫǲ Ǩ ǭǴǴǵǦǶǰǫ, 
ǩǱȅǪȅ ǳǦ ǳǫǨǫǪǴǲǹȄ ǭǨǫǶǹǾǰǹ, ǴǪǳǦǰǴ Ǩ ǪǴǱǩǴǷǶǴǽǳǴǯ ǵǫǶǷǵǫǰǸǮǨǫ Ǯǻ 
ǵǴǸǫǳǼǮǦǱ ǵǴǮǷǸǮǳǫ ǴǩǶǴǲǫǳ, Ǯ ǹǬǫ Ǩ ǧǱǮǬǦǯǾǮǫ ǩǴǪȁ 3D-ǵǫǽǦǸȂ 
ǵǴǱǹǽǮǸ ǫǿȆ ǧǴǱȂǾǫǫ ǶǦǷǵǶǴǷǸǶǦǳǫǳǮǫ Ǯ ǰǦǶǪǮǳǦǱȂǳǴ ǮǭǲǫǳǮǸ 
ǵǶǫǪǷǸǦǨǱǫǳǮȅ Ǵ ǵǶǴǮǭǨǴǪǷǸǨǫ Ǩǫǿǫǯ, ǪǫǱǦȅ Ǯǻ ǧǴǱǫǫ ǪǴǷǸǹǵǳȁǲǮ Ǯ 
ǹǳǮǰǦǱȂǳȁǲǮ. ǆ ȃǸǴ ǴǪǳǴǭǳǦǽǳǴ ǷǰǦǬǫǸǷȅ ǳǦ ǰǹǱȂǸǹǶǫ ǵǶǴǮǭǨǴǪǷǸǨǦ Ǯ 
ǵǴǸǶǫǧǱǫǳǮȅ, ǳǫǴǸǨǶǦǸǮǲǴ Ǯǭǲǫǳȅȅ ǴǧǱǮǰ ǵǴǨǷǫǪǳǫǨǳǴǯ ǬǮǭǳǮ 
ǽǫǱǴǨǫǰǦ. 

¾ ǒǳǴǩǮǫ ǹǽȆǳȁǫ ǵǶǫǪǶǫǰǦȄǸ ǳǦǷǸǹǵǱǫǳǮǫ ȃǶȁ 3D-ǵǫǽǦǸǮ, ǰǴǸǴǶǦȅ 
ǵǶǮǨǫǪȆǸ ǰ ǵǴǱǳǴǯ ǪǫǼǫǳǸǶǦǱǮǭǦǼǮǮ ǴǧǿǫǷǸǨǦ. ǓǦǶȅǪǹ Ƿ ǶǦǭǨǮǸǮǫǲ 
ǷǴǱǳǫǽǳǴǯ ȃǳǫǶǩǫǸǮǰǮ Ǯ ǸǴǸǦǱȂǳǴǯ ǮǳǺǴǶǲǦǸǮǭǦǼǮǫǯ, ǸǶȆǻǲǫǶǳǦȅ 
ǵǫǽǦǸȂ ǲǴǬǫǸ ǷǸǦǸȂ ǸǴǱǽǰǴǲ ǰ ǶǦǭǨǮǸǮȄ ǦǨǸǴǳǴǲǳǴǷǸǮ ǪǴǲǴǨ, Ǩ ǶǦǲǰǦǻ 
ǰǴǸǴǶǴǯ ǫǪǮǳǷǸǨǫǳǳǦȅ ǵǴǸǶǫǧǳǴǷǸȂ Ǩ ǷǨȅǭǮ Ƿ ǨǳǫǾǳǮǲ ǲǮǶǴǲ ǧǹǪǫǸ 
ǭǦǰǱȄǽǦǸȂǷȅ Ǩ ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǵǴǰǹǵǰǮ ǷȁǶȂȅ ǪǱȅ 3D-ǵǶǮǳǸǫǶǴǨ. ǈ 
ǶǫǭǹǱȂǸǦǸǫ ǱǴǩǮǷǸǮǰǦ Ǩ ǷǨǴȆǲ ǳȁǳǫǾǳǫǲ ǨǮǪǫ ǮǷǽǫǭǳǫǸ, Ǧ ǫȆ ǲǫǷǸǴ 
ǭǦǯǲȆǸ ǳǫǽǸǴ ǷǴǨǫǶǾǫǳǳǴ ǪǶǹǩǴǫ. ǛǴǶǴǾǴ ȃǸǴ ǮǱǮ ǵǱǴǻǴ, ǷǰǦǭǦǸȂ 
ǸǶǹǪǳǴ, ǴǪǳǦǰǴ ǸǴǸ ǺǦǰǸ, ǽǸǴ ǳǦǾ ǲǮǶ Ǩ ǷǰǴǶǴǲ ǨǶǫǲǫǳǮ ǮǭǲǫǳǮǸǷȅ ǪǴ 
ǳǫǹǭǳǦǨǦǫǲǴǷǸǮ, ǹǬǫ ǳǫ ǨȁǭȁǨǦǫǸ ǳǮǰǦǰǮǻ ǷǴǲǳǫǳǮǯ, Ǯ ǳǫ ǵǴǷǱǫǪǳȄȄ 
ǶǴǱȂ Ǩ ȃǸǴǲ ǷȁǩǶǦȄǸ 3D-ǸǫǻǳǴǱǴǩǮǮ. 

 



ǊǱȅ ǸǴǩǴ, ǽǸǴǧȁ ǮǳǳǴǨǦǼǮǴǳǳȁǯ 

ǵǶǴǪǹǰǸ ǴǶǩǦǳǮǽǳǴ ǨǵǮǷǦǱǷȅ Ǩ 

ǲǳǴǩǴǲǫǶǳǴǫ ǵǶǴǷǸǶǦǳǷǸǨǴ 

ǧǹǪǹǿǫǩǴ, ǳǦ ǷǴǨǶǫǲǫǳǳǴǲ 

ȃǸǦǵǫ ǶǦǭǨǮǸǮȅ ǴǧǿǫǷǸǨǦ ǳǦ 

ǵǫǶǨȁǯ ǵǱǦǳ ǨȁǻǴǪǮǸ 

ȃǰǴǱǴǩǮǽǫǷǰǦȅ ǷǴǷǸǦǨǱȅȄǿǦȅ 

ǱȄǧǴǯ ǮǳǳǴǨǦǼǮǮ, ǸǴ ǫǷǸȂ 

ǮǳǳǴǨǦǼǮȅ, ǵǴǲǮǲǴ ǨǷǫǩǴ 

ǵǶǴǽǫǩǴ, ǪǴǱǬǳǦ ǧȁǸȂ 

ȃǰǴǱǴǩǮǽǫǷǰǮ ǵǶǮǫǲǱǫǲǴǯ. ǕǴ 

ǴǼǫǳǰǦǲ ǲǳǴǩǴǽǮǷǱǫǳǳȁǻ 

ȃǰǷǵǫǶǸǴǨ ȃǰǴǱǴǩǮǽǫǷǰǮǫ 

ǸǫǻǳǴǱǴǩǮǮ, Ǩ ǵǶǴǷǸǴǶǫǽǮǮ 

ǳǦǭȁǨǦǫǲȁǫ çǭǫǱȆǳȁǲǮ 

ǸǫǻǳǴǱǴǩǮȅǲǮè, ǷǸǦǳǹǸ 

ǱǮǪǮǶǹȄǿǮǲǮ Ǩ ǶǦǭǨǮǸǮǮ 

ǲǮǶǴǨǴǩǴ ǻǴǭȅǯǷǸǨǦ Ǩ XXI Ǩǫǰǫ. 
 



¾ ǈ ǵǴǷǱǫǪǳǮǫ ǩǴǪȁ Ǩ ǹǷǱǴǨǮȅǻ ǶǫǦǱǮǭǦǼǮǮ ǷǸǶǦǸǫǩǮǮ 
ȃǰǴǱǴǩǮǽǫǷǰǮ ǴǶǮǫǳǸǮǶǴǨǦǳǳǴǩǴ ǶǴǷǸǦ çǭǫǱȆǳȁǫ 
ǸǫǻǳǴǱǴǩǮǮè Ǩ ǼǮǨǮǱǮǭǴǨǦǳǳǴǲ ǲǮǶǫ ǶǦǭǨǮǨǦȄǸǷȅ 
ǹǷǰǴǶǫǳǳȁǲǮ ǸǫǲǵǦǲǮ. ǈǦǬǳǫǯǾǮǲǮ ǷǸǮǲǹǱǦǲǮ ǶǴǷǸǦ 
ǷǱǹǬǦǸ ǶǦǭǱǮǽǳȁǫ ǲǫǶȁ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǵǴǱǮǸǮǰǮ, Ǧ 
ǸǦǰǬǫ ǳǴǨȁǫ ǨǴǭǲǴǬǳǴǷǸǮ, ǴǸǰǶȁǨǦȄǿǮǫǷȅ ǵǫǶǫǪ 
ǧǮǭǳǫǷǴǲ ǳǦ ȃǰǴǱǴǩǮǽǫǷǰǴǲ Ƕȁǳǰǫ, ǰǴǸǴǶȁǯ ǧȁǷǸǶǴ 
ǶǦǷǸȆǸ ǵǴǪ ǨǱǮȅǳǮǫǲ ǷǵǶǴǷǦ ǷǴ ǷǸǴǶǴǳȁ ǵǴǸǶǫǧǮǸǫǱǫǯ. 

¾ ǗǸǴǮǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ ǳǫ ǷǹǿǫǷǸǨǹǫǸ ǫǪǮǳǴǩǴ 
ǴǵǶǫǪǫǱǫǳǮȅ ǵǴǳȅǸǮȅ çǭǫǱȆǳȁǻè ǮǱǮ ȃǰǴǱǴǩǮǽǫǷǰǮ 
ǽǮǷǸȁǻ ǸǫǻǳǴǱǴǩǮǯ. ǔǧǿǮǯ ǵǴǪǻǴǪ ǵǶǫǪǵǴǱǦǩǦǫǸ 
ǪǴǷǸǮǬǫǳǮǫ Ǯǻ ǩǱǦǨǳǴǯ ǼǫǱǮ ð ǷǳǮǬǫǳǮǫ ǳǫǩǦǸǮǨǳǴǩǴ 
ǨǴǭǪǫǯǷǸǨǮȅ ǳǦ ǴǰǶǹǬǦȄǿǹȄ ǷǶǫǪǹ ǵǹǸȆǲ ǷǴǰǶǦǿǫǳǮȅ 
ǴǧȀȆǲǴǨ ǵǴǸǶǫǧǱȅǫǲȁǻ ǶǫǷǹǶǷǴǨ, ǹǲǫǳȂǾǫǳǮȅ 
ǰǴǱǮǽǫǷǸǨǦ ǴǸǻǴǪǴǨ ǨǵǱǴǸȂ ǪǴ Ǯǻ ǵǴǱǳǴǩǴ ǨǴǭǨǶǦǸǦ Ǩ 
ǵǶǴǮǭǨǴǪǷǸǨǴ ǵǴǷǶǫǪǷǸǨǴǲ ǩǱǹǧǴǰǴǯ ǵǫǶǫǶǦǧǴǸǰǮ, 
ǮǷǵǴǱȂǭǴǨǦǳǮȅ Ǩ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǻ ǵǶǴǼǫǷǷǦǻ 
ǲǫǻǦǳǮǭǲǴǨ Ǯ ǵǶǮǳǼǮǵǴǨ, çǶǦǧǴǸǦȄǿǮǻè Ǩ ǵǶǮǶǴǪǫ, 
ǵǴǨȁǾǫǳǮȅ ȃǳǫǶǩǴȃǺǺǫǰǸǮǨǳǴǷǸǮ ǵǶǴǮǭǨǴǪǷǸǨǦ Ǯ ǧȁǸǦ, 
ǹǱǹǽǾǫǳǮȅ ǷǨǴǯǷǸǨ ǲǦǸǫǶǮǦǱǴǨ Ƿ ǵǴǭǮǼǮǮ 
ȃǰǴǱǴǩǮǽǫǷǰǴǯ ǧǫǭǴǵǦǷǳǴǷǸǮ.  



¾ ǗǴǩǱǦǷǳǴ ǰǱǦǷǷǮǺǮǰǦǼǮǮ ǔǶǩǦǳǮǭǦǼǮǮ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǷǴǸǶǹǪǳǮǽǫǷǸǨǦ Ǯ 
ǶǦǭǨǮǸǮȅ (ǔǣǗǖ), çǭǫǱȆǳȁǫ ǸǫǻǳǴǱǴǩǮǮè ǴǻǨǦǸȁǨǦȄǸ ǷǱǫǪǹȄǿǮǫ ǷǺǫǶȁ: 

¾ - Ǵǧǿǫǫ ȃǰǴǱǴǩǮǽǫǷǰǴǫ ǹǵǶǦǨǱǫǳǮǫ (ǹǵǶǦǨǱǫǳǮǫ ǴǸǻǴǪǦǲǮ, ǧǴǶȂǧǦ Ƿ 
ǭǦǩǶȅǭǳǫǳǮǫǲ ǨǴǪȁ, ǨǴǭǪǹǻǦ, ǨǴǷǷǸǦǳǴǨǱǫǳǮǫ ǭǫǲǫǱȂ); 

¾ - ǵǶǴǮǭǨǴǪǷǸǨǴ ȃǳǫǶǩǮǮ Ǯǭ ǨǴǭǴǧǳǴǨǱȅǫǲȁǻ ǮǷǸǴǽǳǮǰǴǨ (ǷǴǱǳǫǽǳǦȅ ȃǳǫǶǩǮȅ, 
ǧǮǴǸǴǵǱǮǨǴ Ǯ ǪǶǹǩǴǫ), ǷǲȅǩǽǫǳǮǫ ǵǴǷǱǫǪǷǸǨǮǯ ǮǭǲǫǳǫǳǮȅ ǰǱǮǲǦǸǦ, ǷǳǮǬǫǳǮǫ 
ǨǶǫǪǳȁǻ ǨȁǧǶǴǷǴǨ Ǩ ǦǸǲǴǷǺǫǶǹ, ǵǴǨȁǾǫǳǮǫ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǮǷǵǴǱȂǭǴǨǦǳǮȅ 
ǸǴǵǱǮǨǦ, Ǧ ǸǦǰǬǫ ȃǳǫǶǩǴȃǺǺǫǰǸǮǨǳǴǷǸǮ ǭǪǦǳǮǯ Ǯ ǧȁǸǴǨȁǻ ǵǶǮǧǴǶǴǨ. 

¾ ǋǷǱǮ ǶǦǭǨǫǶǳǹǸȂ ȃǸǹ ǷǬǦǸǹȄ ǺǴǶǲǹǱǹ, ǸǴ ǵǴǱǹǽǮǲ, ǽǸǴ çǭǫǱȆǳȁǫ ǸǫǻǳǴǱǴǩǮǮè 
ǵǴ ǷǹǿǫǷǸǨǹ ǴǻǨǦǸȁǨǦȄǸ ǨǷǫ ǴǧǱǦǷǸǮ ǪǫȅǸǫǱȂǳǴǷǸǮ ǽǫǱǴǨǫǰǦ Ǯ ǳǦǼǫǱǫǳȁ ǳǦ: 

¾ - ǹǷǸǴǯǽǮǨǴǫ ǶǦǭǨǮǸǮǫ ǷǴǨǶǫǲǫǳǳǴǩǴ ǴǧǿǫǷǸǨǦ ǪǱȅ ǧǱǦǩǦ ǧǹǪǹǿǮǻ ǵǴǰǴǱǫǳǮǯ 
Ƿ ǶǫǾǫǳǮǫǲ ǩǱǴǧǦǱȂǳȁǻ ǭǦǪǦǽ: ǵǶǫǪǴǸǨǶǦǿǫǳǮǫ ǮǷǸǴǿǫǳǮȅ ǶǫǷǹǶǷǴǨ, 
ǳǦǱǦǬǮǨǦǳǮǫ ǶǦǭǹǲǳǴǩǴ ǵǶǮǶǴǪǴǵǴǱȂǭǴǨǦǳǮȅ, ǹǱǹǽǾǫǳǮǫ ǪǫǲǴǩǶǦǺǮǮ, 
ǮǷǰǱȄǽǫǳǮǫ ǸǴǰǷǮǽǳǴǷǸǮ ǵǶǴǮǭǨǴǪǷǸǨǦ; 

¾ - ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǫǸǴǰǷǮǽǳȁǻ ǵǶǴǪǹǰǸǴǨ ǵǴ ǭǦǲǰǳǹǸǴǲǹ ǼǮǰǱǹ: ǵǶǴǮǭǨǴǪǷǸǨǴ ð 
ǹǸǮǱǮǭǦǼǮȅ ð ǳǴǨǴǫ ǵǶǴǮǭǨǴǪǷǸǨǴ (ǴǸ ǶǴǬǪǫǳǮȅ ǪǴ ǶǴǬǪǫǳǮȅ ð çcradle to 
cradleè, ǨǲǫǷǸǴ ǳȁǳǫǾǳǫǩǴ çgrave to graveè ð ǴǸ ǲǴǩǮǱȁ ǪǴ ǲǴǩǮǱȁ); 

¾ - ǲǦǰǷǮǲǦǱȂǳǴǫ, ǨǵǱǴǸȂ ǪǴ ǳǹǱȅ, ǷǴǰǶǦǿǫǳǮǫ ǴǸǻǴǪǴǨ ǭǦ ǷǽȆǸ ǮǳǳǴǨǦǼǮǯ Ǩ 
ǸǫǻǳǴǱǴǩǮȅǻ Ǯ Ǩ ǷǸǶǹǰǸǹǶǫ ǵǴǸǶǫǧǱǫǳǮȅ; 

¾ - ǵǶǮǳǼǮǵǮǦǱȂǳǹȄ ǲǴǪǮǺǮǰǦǼǮȄ ǨǶǫǪǳȁǻ ǵǶǴǮǭǨǴǪǷǸǨ Ǯ ǭǦǲǫǳǹ Ǯǻ ǳǦ 
ǧǫǭǨǶǫǪǳȁǫ Ƿ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ ǫǷǸǫǷǸǨǫǳǳȁǻ ǸǫǻǳǴǱǴǩǮǯ, ǷǴǭǪǦǳǳȁǻ 
ǵǶǮǶǴǪǴǯ ǭǦ ǲǮǱǱǮǴǳȁ ǱǫǸ; 

¾ - ǭǦǲǫǳǦ ǳǫ ǨǴǭǴǧǳǴǨǱȅǫǲȁǻ ǵǶǮǶǴǪǳȁǻ ǶǫǷǹǶǷǴǨ ǳǦ ǦǱȂǸǫǶǳǦǸǮǨǳȁǫ 
ǨǴǭǴǧǳǴǨǱȅǫǲȁǫ ǮǷǸǴǽǳǮǰǮ ǷȁǶȂȅ Ǯ ȃǳǫǶǩǮǮ; 

¾ - ǮǷǰǱȄǽǫǳǮǫ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǨǶǫǪǳȁǻ ǷǮǳǸǫǸǮǽǫǷǰǮǻ ǻǮǲǮǰǦǸǴǨ Ǩ ǷǫǱȂǷǰǴǲ 
ǻǴǭȅǯǷǸǨǫ, ǨǳǫǪǶǫǳǮǫ ǧǮǴǸǫǻǳǴǱǴǩǮǯ Ǩ ǭǫǲǱǫǪǫǱǮǫ, ǬǮǨǴǸǳǴǨǴǪǷǸǨǴ Ǯ 
ǵǫǶǫǶǦǧǴǸǰǹ ǷǫǱȂǻǴǭǵǶǴǪǹǰǼǮǮ. 

 



¾ ǈ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ çǭǫǱȆǳȁǫ ǸǫǻǳǴǱǴǩǮǮè ǨǳǫǪǶȅȄǸǷȅ ǨǴ ǨǷȄ 
ǼǫǵǴǽǰǹ ǪǫȅǸǫǱȂǳǴǷǸǮ ǰǴǲǵǦǳǮǯ, ǨǰǱȄǽǦȅ, ǵǴǲǮǲǴ 
ǵǶǴǮǭǨǴǪǷǸǨǦ, ǵǴǸǶǫǧǱǫǳǮǫ, ǲǫǳǫǪǬǲǫǳǸ Ǯ ǲǫǸǴǪȁ 
ǴǶǩǦǳǮǭǦǼǮǮ ǵǶǴǮǭǨǴǪǷǸǨǦ, ǨǴ Ǯǲȅ ǶǫǾǫǳǮȅ ǩǱǴǧǦǱȂǳȁǻ ǭǦǪǦǽ 
ǵǴ ǹǷǸǴǯǽǮǨǴǲǹ ǶǦǭǨǮǸǮȄ ǷǴǨǶǫǲǫǳǳǴǩǴ Ǯ ǧǹǪǹǿǫǩǴ ǴǧǿǫǷǸǨǦ, 
Ǧ ǮǲǫǳǳǴ: 

¾ - ǲǴǪǮǺǮǰǦǼǮȅ Ǯ ǭǦǲǫǳǦ ǨǶǫǪǳȁǻ ǵǶǴǮǭǨǴǪǷǸǨ; 

¾ - ǶǦǭǨǮǸǮǫ ǳǴǨȁǻ ǦǱȂǸǫǶǳǦǸǮǨǳȁǻ ǨǮǪǴǨ ȃǳǫǶǩǮǮ Ǯ ǳǴǨȁǻ 
ǨǮǪǴǨ ǸǴǵǱǮǨǦ; 

¾ - ǵǴǮǷǰ ǳǴǨȁǻ ǵǴǪǻǴǪǴǨ ǰ ǧǫǭǴǵǦǷǳǴǯ Ǯ ǪǴǷǸǹǵǳǴǯ ǵǮǿǫ Ǯ 
ǨǴǪǫ; 

¾ - ǭǦǿǮǸǦ ǴǸ ǭǦǩǶȅǭǳǫǳǮȅ ǦǸǲǴǷǺǫǶȁ, ǵǴǽǨȁ, ǵǶǫǷǳǴǯ ǨǴǪȁ Ǯ 
ǲǮǶǴǨǴǩǴ ǴǰǫǦǳǦ;  

¾ - ǶǦǭǹǲǳǴǫ ǶǫǩǹǱǮǶǴǨǦǳǮǫ ǪǫǲǴǩǶǦǺǮǮ. 

¾ ǈ ǼǫǱǴǲ ǶȅǪǫ ǶǦǭǨǮǸȁǻ ǷǸǶǦǳ ǪǫǯǷǸǨǹȄǸ ǲǦǷǾǸǦǧǳȁǫ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǫ ǵǱǦǳȁ Ǯ ǵǶǴǩǶǦǲǲȁ ǷǸǮǲǹǱǮǶǴǨǦǳǮȅ 
ǶǦǭǶǦǧǴǸǰǮ ȃǰǴǱǴǩǮǽǫǷǰǮǻ ǸǫǻǳǴǱǴǩǮǯ Ǯ ǮǳǳǴǨǦǼǮǯ, ǷǴǭǪǦȄǸǷȅ 
ǷǵǫǼǮǦǱȂǳȁǫ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǫ ǼǫǳǸǶȁ Ǯ ǺǴǳǪȁ. 
ǍǳǦǽǮǸǫǱȂǳȁǲ ǷǸǮǲǹǱǴǲ ǶǦǭǨǮǸǮȅ çǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯè 
ǷǱǹǬǦǸ ǷǸǦǳǪǦǶǸȁ, ǳǦǱǴǩǮ, ǷǹǧǷǮǪǮǮ Ǯ ǪǶǹǩǮǫ ǲǫǶȁ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǵǴǱǮǸǮǰǮ. 

 



¾ǔǷǳǴǨǳǦȅ ǽǦǷǸȂ çǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯè 
ǷǴǷǶǫǪǴǸǴǽǫǳǦ Ǩ ǴǸǳǴǷǮǸǫǱȂǳǴ ǳǫǧǴǱȂǾǴǲ ǽǮǷǱǫ 
ǷǸǶǦǳ, ǵǶǮ ȃǸǴǲ ǶǦǭǳȁǫ ǷǸǶǦǳȁ ǷǵǫǼǮǦǱǮǭǮǶǹȄǸǷȅ 
ǳǦ Ǹǫǻ ǮǱǮ Ǯǳȁǻ ǨǮǪǦǻ ǸǫǻǳǴǱǴǩǮǯ. ǘǫǻǳǴǱǴǩǮǮ ǵǴ 
ǧǴǶȂǧǫ Ƿ ǨǴǪǳȁǲ Ǯ ǨǴǭǪǹǾǳȁǲ ǭǦǩǶȅǭǳǫǳǮǫǲ, ǵǴ 
ǹǵǶǦǨǱǫǳǮȄ ǴǸǻǴǪǦǲǮ ǦǰǸǮǨǳǴ ǶǦǭǨǮǨǦȄǸǷȅ Ǩ 
ǷǸǶǦǳǦǻ ǔǶǩǦǳǮǭǦǼǮǮ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ 
ǷǴǸǶǹǪǳǮǽǫǷǸǨǦ Ǯ ǶǦǭǨǮǸǮȅ (ǔǣǗǖ): Ǩ ǆǨǷǸǶǦǱǮǮ ð 
ǵǴ ǧǴǶȂǧǫ Ƿ ǭǦǩǶȅǭǳǫǳǮǫǲ ǨǴǪȁ, Ǩ ǊǦǳǮǮ ð ǵǴ 
ǨǴǭǴǧǳǴǨǱȅǫǲǴǯ (Ǩ ǵǫǶǨǹȄ ǴǽǫǶǫǪȂ ǨǫǸǶǴǨǴǯ) 
ȃǳǫǶǩǫǸǮǰǫ, Ǩ ǉǫǶǲǦǳǮǮ ð ǵǴ ǧǴǶȂǧǫ Ƿ 
ǭǦǩǶȅǭǳǫǳǮǫǲ ǨǴǭǪǹǻǦ, Ǩ ǎǷǵǦǳǮǮ ð ǵǴ ǷǴǱǳǫǽǳǴǯ 
ȃǳǫǶǩǫǸǮǰǫ. ǍǳǦǽǮǸǫǱȂǳȁǯ ǵǶǴǩǶǫǷǷ Ǩ ǶǦǭǶǦǧǴǸǰǫ 
çǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯè ǴǸǲǫǽǦǫǸǷȅ ǸǦǰǬǫ Ǩ ǷǸǶǦǳǦǻ 
ǇǖǎǎǐǗ: ǇǶǦǭǮǱǮȅ, ǖǴǷǷǮȅ, ǎǳǪǮȅ, ǎǳǪǴǳǫǭǮȅ, 
ǐǮǸǦǯ, Ǥǆǖ ǶǦǭǶǦǧǦǸȁǨǦȄǸ ǸǫǻǳǴǱǴǩǮǮ ǵǴ 
ǹǵǶǦǨǱǫǳǮȄ ǴǸǻǴǪǦǲǮ, ǰǴǳǸǶǴǱȄ ǳǦǪ ǭǦǩǶȅǭǳǫǳǮǫǲ 
ǨǴǪȁ Ǯ ǨǴǭǴǧǳǴǨǱȅǫǲǴǯ ȃǳǫǶǩǫǸǮǰǫ. 



¾ ǈǦǬǳǹȄ ǶǴǱȂ Ǩ ǵǶǴǨǫǪǫǳǮǮ ǳǦǹǽǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ ǶǦǭǶǦǧǴǸǴǰ 
Ǩ ǷǺǫǶǫ çǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯè ǮǩǶǦȄǸ ǽǦǷǸǳȁǫ ǰǴǲǵǦǳǮǮ 
(ǨǰǱȄǽǦȅ ǲǦǱȁǯ Ǯ ǷǶǫǪǳǮǯ ǧǮǭǳǫǷ), ǰǴǸǴǶȁǫ ǶǦǷǷǲǦǸǶǮǨǦȄǸ Ǯǻ Ǩ 
ǰǦǽǫǷǸǨǫ ǨǴǭǲǴǬǳǴǷǸǮ ǵǴǨȁǷǮǸȂ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǵǶǴǮǭǨǴǪǷǸǨǦ Ǯ, 
ǰǦǰ ǷǱǫǪǷǸǨǮǫ, ǷǨǴǮ ǰǴǳǰǹǶǫǳǸǳȁǫ ǵǶǫǮǲǹǿǫǷǸǨǦ. ǍǳǦǽǮǸǫǱȂǳǹȄ 
ǦǰǸǮǨǳǴǷǸȂ Ǩ ȃǸǴǯ ǴǧǱǦǷǸǮ ǵǶǴȅǨǱȅȄǸ ǨǫǳǽǹǶǳȁǫ ǰǴǲǵǦǳǮǮ.  

¾ ǔǪǮǳ Ǯǭ ǴǷǳǴǨǳȁǻ ǵǴǰǦǭǦǸǫǱǫǯ ǶǦǭǨǮǸǮȅ çǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯè ð 
ǵǦǸǫǳǸǳǦȅ ǦǰǸǮǨǳǴǷǸȂ. ǈ 2000-ǫ ǩǴǪȁ ǭǳǦǽǮǸǫǱȂǳȁǯ ǶǴǷǸ 
ǪǫǲǴǳǷǸǶǮǶǴǨǦǱǮ ǸǫǻǳǴǱǴǩǮǮ ǵǴ ǷǲȅǩǽǫǳǮȄ ǵǴǷǱǫǪǷǸǨǮǯ 
ǮǭǲǫǳǫǳǮȅ ǰǱǮǲǦǸǦ. ǓǦǮǧǴǱȂǾǮǲǮ ǸǫǲǵǦǲǮ ǹǨǫǱǮǽǮǨǦǱǴǷȂ 
ǽǮǷǱǴ ǵǦǸǫǳǸǴǨ Ǩ ǷǺǫǶǫ ǨǴǭǴǧǳǴǨǱȅǫǲǴǯ ȃǳǫǶǩǫǸǮǰǮ Ǯ ǰǴǳǸǶǴǱȅ 
ǳǦǪ ǭǦǩǶȅǭǳǫǳǮǫǲ ǨǴǭǪǹǻǦ. ǘǦǰ, ǵǴ ǷǶǦǨǳǫǳǮȄ Ƿ 1997ð1999 
ǩǴǪǦǲǮ ǽǮǷǱǴ ǵǦǸǫǳǸǴǨ Ǩ ǷǺǫǶǫ ǷǴǱǳǫǽǳǴǯ ȃǳǫǶǩǫǸǮǰǮ ǨȁǶǴǷǱǴ 
Ǩ ǸǶǮ ǶǦǭǦ. ǓǦǲǳǴǩǴ ǲǫǪǱǫǳǳǫǫ ǶǦǷǸȆǸ ǽǮǷǱǴ ǵǦǸǫǳǸǳȁǻ ǭǦȅǨǴǰ Ǩ 
ǴǧǱǦǷǸǮ ǻǶǦǳǫǳǮȅ ȃǳǫǶǩǮǮ Ǯ ǵǫǶǫǶǦǧǴǸǰǮ ǲǦǸǫǶǮǦǱǴǨ.  

¾ ǈ ǮǭǴǧǶǫǸǦǸǫǱȂǷǰǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ Ǩ ǴǧǱǦǷǸǮ ǵǶǴǮǭǨǴǪǷǸǨǦ 
ȃǳǫǶǩǮǮ Ǯǭ ǨǴǭǴǧǳǴǨǱȅǫǲȁǻ Ǯ ǳǫǮǷǰǴǵǦǫǲȁǻ ǮǷǸǴǽǳǮǰǴǨ ǵǴ-
ǵǶǫǬǳǫǲǹ ǱǮǪǮǶǹȄǸ ǫǨǶǴǵǫǯǷǰǮǫ ǷǸǶǦǳȁ: Ǩ ǰǴǳǼǫ 2000-ǻ ǩǴǪǴǨ 
ǳǦ ǳǮǻ ǵǶǮǻǴǪǮǱǴǷȂ 37 % ǵǦǸǫǳǸǴǨ Ǩ ȃǸǴǯ ǷǺǫǶǫ, ǭǦ ǳǮǲǮ 
ǷǱǫǪǴǨǦǱǮ ǗǞǆ Ǯ ǥǵǴǳǮȅ. ǐǮǸǦǯ Ǩ ȃǸǴǲ ǨǮǪǫ ǵǦǸǫǳǸǴǨ ǭǦǳȅǱ 
ǨǴǷȂǲǴǫ ǲǫǷǸǴ. ǈ ǴǸǪǫǱȂǳȁǻ ǷǺǫǶǦǻ ǴǷǳǴǨǳȁǲǮ ǶǦǭǶǦǧǴǸǽǮǰǦǲǮ 
ǨȁǷǸǹǵǦȄǸ ǪǶǹǩǮǫ ǷǸǶǦǳȁ. ǓǦǵǶǮǲǫǶ, ǗǞǆ ǮǲǫȄǸ ǨǫǪǹǿǮǫ 
ǵǴǭǮǼǮǮ ǵǴ ǽǮǷǱǹ ǵǦǸǫǳǸǴǨ Ǩ ǴǧǱǦǷǸǮ ǵǶǴǮǭǨǴǪǷǸǨǦ 
ȃǱǫǰǸǶǮǽǫǷǰǮǻ Ǯ ǩǮǧǶǮǪǳȁǻ ǦǨǸǴǲǴǧǮǱǫǯ, ǓǮǪǫǶǱǦǳǪȁ ð ǵǴ 
ȃǳǫǶǩǴȃǺǺǫǰǸǮǨǳǴǷǸǮ Ǩ ǭǪǦǳǮȅǻ Ǯ ǴǷǨǫǸǮǸǫǱȂǳȁǻ ǵǶǮǧǴǶǦǻ. 



¾ çǍǫǱȆǳȁǫ ǸǫǻǳǴǱǴǩǮǮè ð ȃǸǴ ȅǶǰǴǫ ǵǶǴȅǨǱǫǳǮǫ ǷǴǨǶǫǲǫǳǳǴǩǴ ǸǶǫǳǪǦ 
ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǲǫǬǪǮǷǼǮǵǱǮǳǦǶǳǴǩǴ ǵǴǪǻǴǪǦ ǪǱȅ ǶǫǾǫǳǮȅ ǷǱǴǬǳȁǻ 
ǭǦǪǦǽ. ǔǳǮ ǳǫ ǭǦǲǫǳȅȄǸ, Ǧ ǷǴǫǪǮǳȅȄǸ ȃǰǴǱǴǩǮȄ, ȃǰǴǳǴǲǮǰǹ, 
ǷǴǼǮǦǱȂǳǹȄ ǸǫǻǳǴǱǴǩǮȄ, ǴǷǳǴǨȁǨǦȅǷȂ ǳǦ ǨǷǫǻ ǷǴǨǶǫǲǫǳǳȁǻ 
ǪǴǷǸǮǬǫǳǮȅǻ ǳǦǹǰǮ Ǯ ǸǫǻǳǮǰǮ. ǕǶǮǲǫǶ ǸǴǲǹ çǭǫǱȆǳǦȅ ǻǮǲǮȅè. 

¾ ǓǦǹǽǳǴǫ ǳǦǵǶǦǨǱǫǳǮǫ ǵǴǪ ǳǦǭǨǦǳǮǫǲ çǭǫǱȆǳǦȅ ǻǮǲǮȅè ǨǴǭǳǮǰǱǴ Ǩ 90-ǻ 
ǩǴǪǦǻ ǛǛ ǨǫǰǦ Ǯ ǷǸǦǱǴ ǵǶǮǴǶǮǸǫǸǳȁǲ ǳǦǵǶǦǨǱǫǳǮǫǲ ǶǦǭǨǮǸǮȅ ǻǮǲǮǮ Ǯ 
ȃǰǴǳǴǲǮǰǮ ǨǷǫǩǴ ǲǮǶǦ. ǈǵǫǶǨȁǫ ȃǸǴǸ ǸǫǶǲǮǳ ǨǨȆǱ ǪǴǰǸǴǶ ǕǴǱ ǆǳǦǷǸǦǷ 
Ǯǭ ǏǫǱȂǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ Ǩ 1991 ǩǴǪǹ. ǗǸǴǮǸ ǭǦǲǫǸǮǸȂ, ǽǸǴ çǭǫǱȆǳǦȅè 
ǻǮǲǮȅ ð ȃǸǴ ǳǫ ǶǦǭǪǫǱ ǻǮǲǮǮ, Ǧ ǳǴǨȁǯ ǷǵǴǷǴǧ ǲȁǾǱǫǳǮȅ Ǩ ǻǮǲǮǮ, ǵǶǮ 
ǸǴǲ ǲǳǴǩǮǫ ǴǾǮǧǴǽǳǴ ǷǽǮǸǦȄǸ, ǽǸǴ çǭǫǱȆǳǦȅ ǻǮǲǮȅè Ǯ ȃǰǴǱǴǩǮȅ ð ȃǸǴ 
ǴǪǳǴ Ǯ ǸǴ Ǭǫ. ǖǦǭǳǮǼǦ Ǩ ǸǴǲ, ǽǸǴ ǰǴǳǫǽǳǦȅ ǼǫǱȂ çǭǫǱȆǳǴǯ ǻǮǲǮǮè ð 
ǵǴǮǷǰ ǧǫǭǴǵǦǷǳȁǻ Ƿ ǸǴǽǰǮ ǭǶǫǳǮȅ ǻǮǲǮǮ Ǯ ȃǰǴǱǴǩǮǮ ǷǵǴǷǴǧǴǨ 
ǪǫȅǸǫǱȂǳǴǷǸǮ ǴǧǿǫǷǸǨǦ ǨǴ ǨǷǫǻ ǦǷǵǫǰǸǦǻ: ǴǸ ǵǶǴǼǫǷǷǴǨ ǵǶǴǮǭǨǴǪǷǸǨǦ 
Ǯ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ȃǳǫǶǩǴǶǫǷǹǶǷǴǨ ǪǴ ǨȁǵǴǱǳǫǳǮȅ ǫǬǫǪǳǫǨǳǴǯ 
ǪǴǲǦǾǳǫǯ ǶǦǧǴǸȁ. 

¾ çǍǫǱȆǳǦȅ ǻǮǲǮȅè ǶǦǭǨǮǨǦǫǸǷȅ Ǩ ǷǱǫǪǹȄǿǮǻ ǳǦǵǶǦǨǱǫǳǮȅǻ: 

¾ - ǳǴǨȁǫ ǵǶǮǳǼǮǵȁ ǷǮǳǸǫǭǦ, 

¾ - ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǨǴǭǴǧǳǴǨǱȅǫǲȁǻ ǮǷǸǴǽǳǮǰǴǨ ǷȁǶȂȅ, ǶǫǦǩǫǳǸǴǨ, 
ǲǦǸǫǶǮǦǱǴǨ, 

¾ - ǭǦǲǫǳǦ ǸǶǦǪǮǼǮǴǳǳȁǻ ǴǶǩǦǳǮǽǫǷǰǮǻ ǶǦǷǸǨǴǶǮǸǫǱǫǯ. 

¾ ǕǶǮ ȃǸǴǲ ǳǴǨȁǫ Ƿǻǫǲȁ ǻǮǲǮǽǫǷǰǮǻ ǶǫǦǰǼǮǯ Ǯ ǵǶǴǼǫǷǷǴǨ, ǰǴǸǴǶȁǫ 
ǷǫǯǽǦǷ ǶǦǭǶǦǧǦǸȁǨǦȄǸǷȅ Ǩ ǳǦǹǽǳȁǻ ǱǦǧǴǶǦǸǴǶǮȅǻ, ǪǴǱǬǳȁ ǴǧǫǷǵǫǽǮǸȂ 
ȃǰǴǱǴǩǮǽǫǷǰǹȄ ǧǫǭǴǵǦǷǳǴǷǸȂ ǴǧǿǫǷǸǨǦ, ǷǳǮǬǫǳǮǫ ǹǿǫǶǧǦ 
ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪǫ Ǯ ǮǷǰǴǶǫǳǫǳǮǫ ǧǫǪǳǴǷǸǮ, ǵǴǷǰǴǱȂǰǹ ǵǱǦǳǴǲǫǶǳǴǫ 
ǷǱǫǪǴǨǦǳǮǫ ǵǶǮǳǼǮǵǦǲ çǭǫǱȆǳǴǯ ǻǮǲǮǮè ǵǴǭǨǴǱȅǫǸ Ǩ ǰǴǳǫǽǳǴǲ ǮǸǴǩǫ 
ǷǳǮǬǦǸȂ ǭǦǸǶǦǸȁ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴ.  

 



¾ ǈ ǲǮǶǫ ǵǶǮǷǹǬǪǦȄǸǷȅ ǳǦǩǶǦǪȁ Ǯ ǵǶǫǲǮǮ ǭǦ ǭǦǷǱǹǩǮ Ǩ ǴǧǱǦǷǸǮ 
ǶǦǭǨǮǸǮȅ çǭǫǱȆǳǴǯ ǻǮǲǮǮè, ǽǸǴ, ǳǫǷǴǲǳǫǳǳǴ, ǷǨǮǪǫǸǫǱȂǷǸǨǹǫǸ Ǵ 
ǨǳǮǲǦǳǮǮ ǰ ȃǸǴǯ ǵǶǴǧǱǫǲǫ. ǈ ǽǦǷǸǳǴǷǸǮ, ǵǶǫǲǮȄ ǵǶǫǭǮǪǫǳǸǦ ǗǞǆ 
Presidential  Green Chemistry Challenge Award ǵǶǮǷǹǬǪǦȄǸ ǭǦ 
ǮǳǳǴǨǦǼǮǴǳǳȁǫ ǶǫǾǫǳǮȅ, ǹǽǮǸȁǨǦȄǿǮǫ ǮǳǸǫǶǫǷȁ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪȁ, 
ǵǶǮǽȆǲ ǳǫǭǦǨǮǷǮǲǴ ǴǸ ǸǴǩǴ, ǵǶǫǭǮǪǫǳǸ ǰǦǰǴǯ ǵǦǶǸǮǮ ǳǦǻǴǪǮǸǷȅ ǹ 
ǨǱǦǷǸǮ. ǗǸǦǸǹǷ ǵǶǫǲǮǮ ǵǶǫǪǹǷǲǦǸǶǮǨǦǫǸ ǨȁǪǦȄǿǮǫǷȅ ǭǦǷǱǹǩǮ 
ǴǸǪǫǱȂǳȁǻ ǷǵǫǼǮǦǱǮǷǸǴǨ Ǯ ǴǶǩǦǳǮǭǦǼǮǯ Ǩ ǴǧǱǦǷǸǮ ǮǷǷǱǫǪǴǨǦǳǮȅ, 
ǶǦǭǨǮǸǮȅ Ǯ ǨǳǫǪǶǫǳǮȅ ǳǦǮǧǴǱǫǫ ǵǫǶǷǵǫǰǸǮǨǳȁǻ ǳǦǵǶǦǨǱǫǳǮǯ 
ǸǫǻǳǴǱǴǩǮǮ çǭǫǱȆǳǴǯ ǻǮǲǮǮè. 

¾ ǈ 2015 ǩǴǪǹ ǵǶǫǲǮȄ Presidential  Green Chemistry Challenge Award 
ǵǴǱǹǽǮǱǮ ǦǲǫǶǮǰǦǳǷǰǦȅ ǰǴǲǵǦǳǮȅ Nanotech Industries,  Inc. Ǯ 
ǮǭǶǦǮǱȂǷǰǦȅ ǰǴǲǵǦǳǮȅ Polymate Ltd.  ǭǦ ǶǦǭǶǦǧǴǸǰǹ Ǯ ǴǷǨǴǫǳǮǫ 
ǵǶǴǮǭǨǴǪǷǸǨǦ ǳǫǮǭǴǼǮǦǳǦǸǳȁǻ ǵǴǱǮǹǶǫǸǦǳǴǨ Ǯ ǩǮǧǶǮǪǳȁǻ ǲǦǸǫǶǮǦǱǴǨ 
ǳǦ Ǯǻ ǴǷǳǴǨǫ.  

¾ ǗǵǫǼǮǦǱǮǷǸǦǲǮ ǮǭǶǦǮǱȂǷǰǴǯ ǰǴǲǵǦǳǮǮ Polymate Ltd. ǧȁǱǦ ǨǵǫǶǨȁǫ 
ǷǴǭǪǦǳǦ ǵǶǴǲȁǾǱǫǳǳǦȅ ǸǫǻǳǴǱǴǩǮȅ ǵǴǱǹǽǫǳǮȅ ǵǴǰǶȁǸǮǯ, ǲǴǳǴǱǮǸǳȁǻ 
ǵǴǱǴǨ Ǯ ǨǷǵǫǳǫǳǳȁǻ ǵǴǱǮǹǶǫǸǦǳǴǨ, ǳǫ ǷǴǪǫǶǬǦǿǮǻ ǸǴǰǷǮǽǳȁǻ Ǯ 
ǰǦǳǼǫǶǴǩǫǳǳȁǻ ǮǭǴǼǮǦǳǦǸǴǨ ǳǦ ǨǷǫǻ ǷǸǦǪǮȅǻ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ 
ǵǶǴǼǫǷǷǦ. ǔǸǲǫǽǫǳǳǦȅ ǳǦǩǶǦǪǴǯ ǶǦǧǴǸǦ ǧȁǱǦ ǨȁǵǴǱǳǫǳǦ ǵǴǪ 
ǶǹǰǴǨǴǪǷǸǨǴǲ ǦǨǸǴǶǦ ǰǳǮǩǮ, Ǩ ǸǴ ǨǶǫǲȅ ǪǮǶǫǰǸǴǶǦ ǵǴ ǳǦǹǰǫ Ǯ 
ǶǦǭǨǮǸǮȄ ǰǴǲǵǦǳǮǮ Polymate Ltd,  ǵǶǴǺǫǷǷǴǶǦ ǔǱǫǩǦ ǚǮǩǴǨǷǰǴǩǴ. ǈ 
ǷǴǴǧǿǫǳǮǮ Ǵ ǵǴǱǹǽǫǳǮǮ ǵǶǫǲǮǮ ǧȁǱǴ ǴǸǲǫǽǫǳǴ: çAs a recipient  of this 
prestigious award,  you are distinguished at the national  level  as in 
innovator  in green chemistryè. 

 



¾ ǗǶǫǪǮ ǷǴǨǶǫǲǫǳǳȁǻ ǷǺǫǶ ǶǦǭǶǦǧǴǸǰǮ çǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯè ǰǱȄǽǫǨǴǯ 
ȅǨǱȅǫǸǷȅ ȃǳǫǶǩǫǸǮǰǦ. ǔǷǳǴǨǳȁǫ ǳǦǵǶǦǨǱǫǳǮȅ ǫȆ çȃǰǴǱǴǩǮǭǦǼǮǮè ð ǵǴǨȁǾǫǳǮǫ 
ȃǳǫǶǩǴȃǺǺǫǰǸǮǨǳǴǷǸǮ Ǯ ǶǦǭǨǮǸǮǫ ǳǴǨȁǻ ǮǷǸǴǽǳǮǰǴǨ ȃǳǫǶǩǮǮ, Ǩ ǵǫǶǨǹȄ 
ǴǽǫǶǫǪȂ ǦǱȂǸǫǶǳǦǸǮǨǳȁǻ. 

¾ ǈ ǸǴ ǨǶǫǲȅ ǰǦǰ ǧǴǱȂǾǮǳǷǸǨǴ ǰǴǳǼǫǵǼǮǯ ǦǱȂǸǫǶǳǦǸǮǨǳǴǯ ȃǳǫǶǩǫǸǮǰǮ ǳǫ ǳǴǨȁ, 
ǸǴǱȂǰǴ ǭǦ ǵǴǷǱǫǪǳǮǫ ǳǫǷǰǴǱȂǰǴ ǪǫǷȅǸǮǱǫǸǮǯ ȃǸǴǸ ǨǴǵǶǴǷ ǷǸǦǱ, ǳǦǰǴǳǫǼ, 
ǦǰǸǹǦǱȂǳȁǲ. ǇǱǦǩǴǪǦǶȅ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȄ ǸǫǻǳǴǱǴǩǮǯ ǵǶǴǮǭǨǴǪǷǸǨǦ 
ȃǳǫǶǩǮǮ, ǷǸǴǮǲǴǷǸȂ ǧǴǱȂǾǮǳǷǸǨǦ ǺǴǶǲ ǦǱȂǸǫǶǳǦǸǮǨǳǴǯ ȃǳǫǶǩǮǮ ǵǴǳǮǬǦǱǦǷȂ, 
Ǩ ǸǴ ǨǶǫǲȅ ǰǦǰ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǶǴǷǱǦ. ǐǦǰ Ǯ ǷǴ ǲǳǴǩǮǲǮ ǪǶǹǩǮǲǮ 
ǸǫǻǳǮǽǫǷǰǮǲǮ ǵǴǳȅǸǮȅǲǮ ǮǲǫȄǸ ǲǫǷǸǴ ǳǫǰǴǸǴǶȁǫ ǷǵǴǶȁ ǰǦǷǦǸǫǱȂǳǴ ǸǴǩǴ, ǽǸǴ 
ǴǭǳǦǽǦǫǸ çǦǱȂǸǫǶǳǦǸǮǨǳǦȅ ȃǳǫǶǩǮȅè Ǯ ǰ ǽǫǲǹ ȃǸǴǸ ǸǫǶǲǮǳ ǲǴǬǳǴ ǵǶǮǲǫǳǮǸȂ.  

¾ Ǘ ǴǪǳǴǯ ǷǸǴǶǴǳȁ, ȃǸǴǸ ǸǫǶǲǮǳ ǲǴǬǳǴ ǴǸǳǫǷǸǮ ǰ ǺǴǶǲǦǲ ȃǳǫǶǩǮǮ, ǰǴǸǴǶȁǫ ǳǫ 
ǵǶǮǨǴǪȅǸ ǰ ǹǨǫǱǮǽǫǳǮȄ ǹǩǱǫǶǴǪǳǴǩǴ ǷǱǫǪǦ ǽǫǱǴǨǫǽǫǷǸǨǦ. ǕǴȃǸǴǲǹ Ǵǳ ǲǴǬǫǸ 
ǨǰǱȄǽǦǸȂ ȅǪǫǶǳȁǫ ǴǧȀǫǰǸȁ, ǩǮǪǶǴȃǱǫǰǸǶǴǷǸǦǳǼǮǮ Ǯ ǪǦǬǫ ǵǶǮǶǴǪǳȁǯ ǩǦǭ Ǯ 
çǽǮǷǸȁǯ ǹǩǴǱȂè. 

¾ Ǘ ǪǶǹǩǴǯ ǷǸǴǶǴǳȁ, ȃǸǴǸ ǸǫǶǲǮǳ ǸǦǰǬǫ ǮǷǵǴǱȂǭǹǫǸǷȅ ǪǱȅ ǴǧǴǭǳǦǽǫǳǮȅ ǸǴǩǴ, ǽǸǴ 
Ǩ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǷǽǮǸǦǫǸǷȅ ǳǫǸǶǦǪǮǼǮǴǳǳȁǲǮ ǲǫǸǴǪǦǲǮ ȃǳǫǶǩǫǸǮǰǮ  
ȃǳǫǶǩǮǮ ǷǴǱǳǼǦ, ǨǫǸǶǦ, ǩǫǴǸǫǶǲǦǱȂǳǴǯ ȃǳǫǶǩǮǮ, ǧǮǴǲǦǷǷȁ Ǯ ǪǶǹǩǮǻ ǷǵǴǷǴǧǴǨ 
ǵǴǱǹǽǫǳǮȅ ȃǳǫǶǩǮǮ. ǘǦǰǴǩǴ ǶǴǪǦ ǰǱǦǷǷǮǺǮǰǦǼǮȅ ǮǷǰǱȄǽǦǫǸ ǸǦǰǮǫ ǲǫǸǴǪȁ 
ǪǴǧȁǽǮ ȃǳǫǶǩǮǮ, ǰǦǰ ǩǮǪǶǴȃǱǫǰǸǶǴǷǸǦǳǼǮǮ, ǰǴǸǴǶȁǫ ǷǹǿǫǷǸǨǹȄǸ ǧǴǱȂǾǫ 
ǷǴǸǳǮ ǱǫǸ Ǯ ǵǶǫǪǷǸǦǨǱȅȄǸ ǷǴǧǴǯ ǪǴǨǴǱȂǳǴ ǶǦǷǵǶǴǷǸǶǦǳȆǳǳǴǫ ȅǨǱǫǳǮǫ Ǩ 
ǳǫǰǴǸǴǶȁǻ ǶǫǩǮǴǳǦǻ ǲǮǶǦ. 

¾ ǊǶǹǩǴǯ ǺǦǰǸǴǶ Ǩ ǸǴǲ, ǽǸǴ ǦǱȂǸǫǶǳǦǸǮǨǳȁǫ ǮǷǸǴǽǳǮǰǮ ȃǳǫǶǩǮǮ ǪǴǱǬǳȁ ǧȁǸȂ 
çǽǮǷǸȁǲǮè, ǳǫ ǵǶǴǮǭǨǴǪǮǸȂ ǨǶǫǪǳȁǻ ǭǦǩǶȅǭǳȅȄǿǮǻ ǨǫǿǫǷǸǨ. ǕǴ ȃǸǮǲ 
ǵǦǶǦǲǫǸǶǦǲ ȅǪǫǶǳǦȅ ȃǳǫǶǩǮȅ ǳǫ ǷǽǮǸǦǫǸǷȅ ǦǱȂǸǫǶǳǦǸǮǨǳȁǲ ǮǷǸǴǽǳǮǰǴǲ 
ȃǳǫǶǩǮǮ, ǵǴǷǰǴǱȂǰǹ ǵǶǴǮǭǨǴǪǮǸ ǶǦǪǮǴǦǰǸǮǨǳȁǫ ǴǸǻǴǪȁ, ǰǴǸǴǶȁǫ 
ǨȁǷǴǰǴǸǴǰǷǮǽǳȁ Ǯ ǪǴǱǬǳȁ ǻǶǦǳǮǸȂǷȅ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǲ ǴǧǶǦǭǴǲ. 

¾ ǈǴ ǨǷǫǻ ǷǱǹǽǦȅǻ, ǴǪǳǦǰǴ, ȃǸǴǸ ǸǫǶǲǮǳ ǮǷǵǴǱȂǭǹǫǸǷȅ ǪǱȅ ǴǧǴǭǳǦǽǫǳǮȅ ǨǮǪǴǨ 
ȃǳǫǶǩǮǮ, ǰǴǸǴǶȁǫ ǵǶǮǪǹǸ ǳǦ Ƿǲǫǳǹ ǮǷǰǴǵǦǫǲǴǲǹ ǸǴǵǱǮǨǹ Ǯ ǹǩǱȄ Ǩ ǰǦǽǫǷǸǨǫ 
ǵǶǫǴǧǱǦǪǦȄǿǫǯ ǺǴǶǲȁ ǵǶǴǮǭǨǴǪǷǸǨǦ ȃǳǫǶǩǮǮ Ǩ ǧǱǮǬǦǯǾǫǫ ǪǫǷȅǸǮǱǫǸǮǫ. 

 



¾ ǈǴ ǲǳǴǩǮǻ ǷǱǹǽǦȅǻ ǦǱȂǸǫǶǳǦǸǮǨǳȁǫ ǮǷǸǴǽǳǮǰǮ ȃǳǫǶǩǮǮ ǸǦǰǬǫ 
ȅǨǱȅȄǸǷȅ ǨǴǭǴǧǳǴǨǱȅǫǲȁǲǮ. ǘǫǲ ǳǫ ǲǫǳǫǫ, ȃǸǮ ǸǫǶǲǮǳȁ ǳǫ 
ǵǴǱǳǴǷǸȂȄ ǨǭǦǮǲǴǭǦǲǫǳȅǫǲȁ, ǵǴǷǰǴǱȂǰǹ ǲǳǴǩǮǫ ǺǴǶǲȁ 
ǦǱȂǸǫǶǳǦǸǮǨǳȁǻ ǮǷǸǴǽǳǮǰǴǨ ȃǳǫǶǩǮǮ ǵǴǱǦǩǦȄǸǷȅ ǳǦ 
ǴǩǶǦǳǮǽǫǳǳȁǯ ǶǫǷǹǶǷ. ǐ ǵǶǮǲǫǶǹ, ȅǪǫǶǳǦȅ ȃǳǫǶǩǫǸǮǰǦ 
ǴǵǮǶǦǫǸǷȅ ǳǦ ǹǶǦǳ ǮǱǮ ǪǶǹǩǮǫ ǸȅǬȆǱȁǫ ȃǱǫǲǫǳǸȁ, ǰǴǸǴǶȁǫ 
ǳǫǴǧǻǴǪǮǲǴ ǷǳǦǽǦǱǦ ǪǴǧȁǸȂ. 

¾ ǈ ǸǴ Ǭǫ ǨǶǫǲȅ ǨǫǸǫǶ, ǷǴǱǳǫǽǳǦȅ, ǵǶǮǱǮǨǳǦȅ, ǩǫǴǸǫǶǲǦǱȂǳǦȅ Ǯ 
ǩǮǪǶǴȃǱǫǰǸǶǴȃǳǫǶǩǮȅ ǵǴǱǦǩǦȄǸǷȅ ǳǦ ǮǷǸǴǽǳǮǰǮ, ǰǴǸǴǶȁǫ 
ǵǴǱǳǴǷǸȂȄ ǨǴǭǴǧǳǴǨǱȅǫǲȁǫ. ǑǹǽǮ ǷǴǱǳǼǦ  ǷǦǲȁǯ ǮǭǴǧǮǱȂǳȁǯ 
ǮǷǸǴǽǳǮǰ ȃǳǫǶǩǮǮ Ǯǭ ǨǷǫǻ Ǯ, ǻǴǸȂ Ǯ ǴǩǶǦǳǮǽǫǳǳȁǯ ǵǴǩǴǪǴǯ Ǯ 
ǨǶǫǲǫǳǫǲ ǷǹǸǴǰ, ȅǨǱȅǫǸǷȅ ǳǫǮǷǽǫǶǵǦǫǲȁǲ Ƿ ǵǶǴǲȁǾǱǫǳǳǴǯ 
ǸǴǽǰǮ ǭǶǫǳǮȅ. ǈǫǸǫǶ ǸǴǬǫ ǳǮǰǹǪǦ ǳǫ ǵǶǴǵǦǪǦǫǸ, ǧǱǦǩǴǪǦǶȅ 
ǮǭǲǫǳǫǳǮȅǲ ǪǦǨǱǫǳǮȅ Ǩ ǳǦǾǫǯ ǦǸǲǴǷǺǫǶǫ Ǯ ǨǶǦǿǫǳǮȄ ǍǫǲǱǮ. 

¾ ǈ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǦǱȂǸǫǶǳǦǸǮǨǳǦȅ ȃǳǫǶǩǫǸǮǰǦ ǨǷǫ ǫǿȆ 
ǵǫǶǫǬǮǨǦǫǸ ǷǨǴȄ ȄǳǴǷǸȂ. ǓǴ ȃǸǦ ǰǦǶǸǮǳǦ ǧȁǷǸǶǴ ǲǫǳȅǫǸǷȅ ǵǴǪ 
ǨǱǮȅǳǮǫǲ ǵǶǴǼǫǷǷǴǨ ǵǴǱǮǸǮǽǫǷǰǴǩǴ ǪǦǨǱǫǳǮȅ, ǨǷǫǲǮǶǳȁǻ 
ȃǰǴǱǴǩǮǽǫǷǰǮǻ ǰǦǸǦǷǸǶǴǺ (ǭǦǷǹǻ, ǩǴǱǴǪǦ, ǳǦǨǴǪǳǫǳǮǯ) Ǯ 
ǹǱǹǽǾǫǳǮǯ Ǩ ǸǫǻǳǴǱǴǩǮȅǻ ǨǴǭǴǧǳǴǨǱȅǫǲȁǻ ȃǳǫǶǩǮǯ. Ǔǫ 
ǵǴǷǱǫǪǳȄȄ ǶǴǱȂ Ǩ ǹǷǰǴǶǫǳǳǴǲ ǶǦǭǨǮǸǮǮ ǦǱȂǸǫǶǳǦǸǮǨǳǴǯ 
ȃǳǫǶǩǫǸǮǰǮ Ǩ ǳǦǾǫ ǨǶǫǲȅ ǮǩǶǦǫǸ ȃǳǫǶǩǫǸǮǽǫǷǰǮǯ ǰǶǮǭǮǷ. 



¾ ǉǱǦǨǳȁǫ ǳǦǪǫǬǪȁ Ǩ ǶǫǾǫǳǮǮ ǴǷǸǶǫǯǾǮǻ ȃǰǴǱǴǩǮǽǫǷǰǮǻ ǵǶǴǧǱǫǲ 
ǨǴǭǱǦǩǦȄǸǷȅ ǷǫǩǴǪǳȅ ǳǦ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǵǶǴǶȁǨȁ. ǈ ǵǴǷǱǫǪǳǮǫ ǩǴǪȁ 
ǶǦǭǨǮǸȁǫ ǷǸǶǦǳȁ ǵǫǶǫǴǶǮǫǳǸǮǶǹȄǸ ǷǨǴȆ ǶǦǭǨǮǸǮǫ ǳǦ ǶǫǦǱǮǭǦǼǮȄ 
ǷǸǶǦǸǫǩǮǮ ȃǰǴǱǴǩǮǽǫǷǰǮ ǴǶǮǫǳǸǮǶǴǨǦǳǳǴǩǴ ǶǴǷǸǦ, ǴǪǳǴǯ Ǯǭ ǩǱǦǨǳȁǻ 
ǷǴǷǸǦǨǱȅȄǿǮǻ ǰǴǸǴǶǴǯ ǷǸǦǳǴǨȅǸǷȅ çǭǫǱȆǳȁǫ ǸǫǻǳǴǱǴǩǮǮè. ǈ ȃǸǴǸ 
ǵǶǴǼǫǷǷ ǨǷȆ ǧǴǱȂǾǫ ǨǴǨǱǫǰǦȄǸǷȅ Ǯ ǶǦǭǨǮǨǦȄǿǮǫǷȅ ȃǰǴǳǴǲǮǰǮ. 

¾ ǈ 2015 ǩǴǪǹ ǨǴǭǴǧǳǴǨǱȅǫǲǦȅ ȃǳǫǶǩǫǸǮǰǦ ǨȁǾǱǦ ǳǦ ǵǫǶǨǴǫ ǲǫǷǸǴ ǵǴ 
ǹǷǸǦǳǴǨǱǫǳǳǴǯ ǲǴǿǳǴǷǸǮ ǷǶǫǪǮ ǨǷǫǻ ǨǮǪǴǨ ǸǴǵǱǮǨǦ, ǰǴǩǪǦ Ǩ ǲǮǶǫ 
ǰǴǱǮǽǫǷǸǨǴ ǫǬǫǪǳǫǨǳǴ ǹǷǸǦǳǦǨǱǮǨǦǫǲȁǻ ǷǴǱǳǫǽǳȁǻ ǵǦǳǫǱǫǯ 
ǵǶǫǨȁǷǮǱǴ 500000 ǾǸǹǰ, Ǧ Ǩ ǐǮǸǦǫ ǽǮǷǱǴ ǭǦǵǹǷǰǦǫǲȁǻ ǨǫǸǶȅǳȁǻ 
ǹǷǸǦǳǴǨǴǰ ǪǴǷǸǮǩǱǴ ǪǨǹǻ Ǩ ǽǦǷ. ǓǦ ǳǦǾǮǻ ǩǱǦǭǦǻ ǵǶǴǮǷǻǴǪǮǸ 
ǧǫǷǵǶǫǼǫǪǫǳǸǳǦȅ ǭǫǱȆǳǦȅ ǶǫǨǴǱȄǼǮȅ, ǰǴǸǴǶǦȅ ǰǦǶǪǮǳǦǱȂǳǴ ǮǭǲǫǳǮǸ 
ǶǦǷǰǱǦǪ ǷǮǱ ǳǦ ȃǳǫǶǩǫǸǮǽǫǷǰǴǲ Ƕȁǳǰǫ. ǘǫǲǵȁ ǹǷǸǦǳǴǨǰǮ ǷǴǱǳǫǽǳȁǻ 
ǵǦǳǫǱǫǯ ǧȂȄǸ ǨǷǫ ǶǫǰǴǶǪȁ. ǎ ȃǸǴ ǸǴǱȂǰǴ ǳǦǽǦǱǴ, ǨǫǪȂ ǷǸǴǮǲǴǷǸȂ 
ǨǫǸǶȅǰǴǨ, Ǧ Ǹǫǲ ǧǴǱǫǫ ǷǴǱǳǫǽǳȁǻ ǵǦǳǫǱǫǯ ǵǴǷǸǴȅǳǳǴ ǷǳǮǬǦǫǸǷȅ. 

¾ ǒǫǬǪǹǳǦǶǴǪǳǴǫ ȃǳǫǶǩǫǸǮǽǫǷǰǴǫ ǦǩǫǳǸǷǸǨǴ ǵǶǴǩǳǴǭǮǶǹǫǸ ǪǦǱȂǳǫǯǾǫǫ 
ǷǳǮǬǫǳǮǫ ǷǸǴǮǲǴǷǸǮ ǨǫǸǶȅǰǴǨ Ǯ ǷǴǱǳǫǽǳȁǻ ȃǱǫǰǸǶǴǷǸǦǳǼǮǯ ǳǦ 
ǧǱǮǬǦǯǾǮǫ ǵȅǸȂ ǱǫǸ: ǳǦ 15 % Ǯ 25 %, ǷǴǴǸǨǫǸǷǸǨǫǳǳǴ. ǗǹǪȅ ǵǴ ǨǷǫǲǹ, 
ȃǸǴ ǪǴǨǴǱȂǳǴ ǰǴǳǷǫǶǨǦǸǮǨǳǦȅ ǴǼǫǳǰǦ. ǈǵǴǱǳǫ ǨǴǭǲǴǬǳǴ, ǵǶǴǩǳǴǭȁ 
ǴǵȅǸȂ ǵǶǮǪȆǸǷȅ ǵǫǶǫǷǲǦǸǶǮǨǦǸȂ Ǯǭ-ǭǦ ǫǿȆ ǧǴǱǫǫ ǧǹǶǳǴǩǴ ǶǴǷǸǦ 
ǷǴǱǳǫǽǳǴǯ Ǯ ǨǫǸǶȅǳǴǯ ȃǳǫǶǩǫǸǮǰǮ. ǔǸǽȆǸ Medium-Term Renewable 
Energy Market Report 2016 ǵǴǷǨȅǿȆǳ ǨǶǫǲǫǳǳǴǲǹ ǵǫǶǮǴǪǹ Ƿ 2015 ǵǴ 
2021 ǩǴǪȁ. ǕǶǴǩǳǴǭ ǳǦ ȃǸǴǸ ǴǸǶǫǭǴǰ ǵǫǶǫǷǲǴǸǶǫǳ ǳǦ 13 % Ǩ ǷǸǴǶǴǳǹ 
ǵǴǨȁǾǫǳǮȅ. ǕǴ ǴǼǫǳǰǫ ȃǰǷǵǫǶǸǴǨ, ǹǷǸǦǳǴǨǱǫǳǳȁǫ ǲǴǿǳǴǷǸǮ ǭǦ ǪǦǳǳȁǯ 
ǴǸǶǫǭǴǰ ǹǨǫǱǮǽǦǸǷȅ ǳǫ ǳǦ 730 ǉǈǸ, Ǧ ǳǦ 825 ǉǈǸ. ǣǸǴ ǷǨȅǭǦǳǴ Ƿ 
ǵǶǮǳȅǸǮǫǲ ǧǴǱǫǫ ǷǸǶǴǩǴǩǴ ǭǦǰǴǳǴǪǦǸǫǱȂǷǸǨǦ Ǩ ǗǞǆ, ǐǮǸǦǫ, ǎǳǪǮǮ Ǯ 
ǒǫǰǷǮǰǫ. 



¾ ǕǶǮǳȅǸǮǫ ǧǴǱǫǫ ǷǸǶǴǩǴǩǴ ǭǦǰǴǳǴǪǦǸǫǱȂǷǸǨǴ Ǩ ǳǫǰǴǸǴǶȁǻ ǷǸǶǦǳǦǻ Ǩ 
ǵǴǪǪǫǶǬǰǹ ǨǴǭǴǧǳǴǨǱȅǫǲǴǯ ȃǳǫǶǩǫǸǮǰǮ ǷǨȅǭǦǳǴ ǳǫ ǸǴǱȂǰǴ Ƿ 
ǶǦǸǮǺǮǰǦǼǮǫǯ ǕǦǶǮǬǷǰǴǩǴ ǷǴǩǱǦǾǫǳǮȅ Ǩ ǶǦǲǰǦǻ ǐǴǳǨǫǳǼǮǮ ǔǔǓ Ǵǧ 
ǮǭǲǫǳǫǳǮǮ ǰǱǮǲǦǸǦ. ǣǸǴ ǷǨȅǭǦǳǴ ǫǿȆ Ǯ Ƿ ǷǫǶȂȆǭǳȁǲǮ ȃǰǴǱǴǩǮǽǫǷǰǮǲǮ 
ǵǶǴǧǱǫǲǦǲǮ Ǩ ǳǫǰǴǸǴǶȁǻ ǷǸǶǦǳǦǻ. ǓǦǵǶǮǲǫǶ, Ǯǭ-ǭǦ ǷǮǱȂǳǴǩǴ 
ǭǦǩǶȅǭǳǫǳǮȅ ǨǴǭǪǹǻǦ Ǩ ǐǮǸǦǫ ȃǸǦ ǷǸǶǦǳǦ ǷǸǶǫǲǮǸǷȅ ǸǫǵǫǶȂ ǦǰǸǮǨǳǴ 
ǵǶǴǪǨǮǩǦǸȂ ǦǱȂǸǫǶǳǦǸǮǨǳǹȄ ȃǳǫǶǩǫǸǮǰǹ. ǗǫǯǽǦǷ ǵǶǮǲǫǶǳǴ 40 % ǳǴǨȁǻ 
ǲǴǿǳǴǷǸǫǯ ǨǴǭǴǧǳǴǨǱȅǫǲǴǯ ȃǳǫǶǩǫǸǮǰǮ Ǩ ǲǮǶǫ ǵǶǮǻǴǪǮǸǷȅ ǮǲǫǳǳǴ ǳǦ 
ǐǮǸǦǯ (Ǩ ǸǴǲ ǽǮǷǱǫ 50 % ǨǫǸǶȅǳȁǻ ǹǷǸǦǳǴǨǴǰ). 

¾ ǣǰǷǵǫǶǸȁ ǵǶǫǪǹǵǶǫǬǪǦȄǸ, ǽǸǴ ǵǶǴǩǳǴǭǮǶǹǫǲȁǯ ǶǴǷǸ ǦǱȂǸǫǶǳǦǸǮǨǳǴǯ 
ȃǳǫǶǩǫǸǮǰǮ ǷǮǱȂǳǴ ǭǦǨǮǷǮǸ ǴǸ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǵǴǪǪǫǶǬǰǮ, ǰǴǸǴǶǦȅ 
ǽǦǷǸǴ ǲǫǳȅǫǸǷȅ Ǩ ǶǦǭǳȁǻ ǷǸǶǦǳǦǻ. ǓǫǹǷǸǴǯǽǮǨǦȅ ǵǶǮǶǴǪǦ ǷǴǱǳǫǽǳǴǯ Ǯ 
ǨǫǸǶȅǳǴǯ ȃǳǫǶǩǮǮ ǸǴǬǫ ǳǫǷȆǸ ǴǵǶǫǪǫǱȆǳǳȁǫ ǶǮǷǰǮ ǪǱȅ ǴǵǫǶǦǸǴǶǴǨ. 
ǘǫǲ ǳǫ ǲǫǳǫǫ, ǨǴ ǨǷȆǲ ǲǮǶǫ ȃǱǫǰǸǶǴǷǸǦǳǼǮǯ ǳǦ ǨǴǭǴǧǳǴǨǱȅǫǲȁǻ 
ǮǷǸǴǽǳǮǰǦǻ ǷǫǯǽǦǷ ǨǨǴǪȅǸ ǧǴǱȂǾǫ, ǽǫǲ ǳǦ ǮǷǰǴǵǦǫǲǴǲ ǸǴǵǱǮǨǫ. ǈ 
ǋǨǶǴǷǴȄǭǫ Ǯ ǗǞǆ ǹǷǸǦǳǴǨǱǫǳǳǦȅ ǲǴǿǳǴǷǸȂ ǦǱȂǸǫǶǳǦǸǮǨǳǴǯ 
ȃǳǫǶǩǫǸǮǰǮ ǫǬǫǩǴǪǳǴ ǵǶǫǨȁǾǦǫǸ ǳǴǨȁǫ ǵǴǸǶǫǧǳǴǷǸǮ ȃǰǴǳǴǲǮǰǮ. ǘǴ 
ǫǷǸȂ, ǷǫǯǽǦǷ ǨǴǴǧǿǫ ǳǫǸ ǷǲȁǷǱǦ ǷǸǶǴǮǸȂ ǳǴǨȁǫ ǘǣǜ ǳǦ ǹǩǱǫ Ǯ ǩǦǭǫ, Ǯ 
ǲǴǬǳǴ ǵǴǷǸǫǵǫǳǳǴ ǭǦǰǶȁǨǦǸȂ ǷǸǦǶȁǫ. ǝǸǴ Ǯ ǪǫǲǴǳǷǸǶǮǶǹǫǸ ǐǮǸǦǯ, 
ǵǶǴǪǴǱǬǦȅ ǵǶǮǰǱǦǪȁǨǦǸȂ ǨǷǫ ǨǴǭǲǴǬǳȁǫ ǹǷǮǱǮȅ ǰ ǵǫǶǫǻǴǪǹ ǳǦ 
ǨǴǭǴǧǳǴǨǱȅǫǲȁǫ ǮǷǸǴǽǳǮǰǮ ȃǳǫǶǩǮǮ.  

¾ ǔǸǽǫǸ Institute  for  Energy Economics and Financial Analysis (IEEFA) ǭǦ 
2017 ǩǴǪ ǵǴǰǦǭȁǨǦǫǸ ǳǦǷǰǴǱȂǰǴ ȅǨǳǴ ǐǓǖ ǷǸǶǫǲǮǸǷȅ ǷǸǦǸȂ ǱǮǪǫǶǴǲ 
ǵǶǴǮǭǨǴǪǷǸǨǦ ȃǳǫǶǩǮǮ Ǯǭ ǨǴǭǴǧǳǴǨǱȅǫǲȁǻ ǮǷǸǴǽǳǮǰǴǨ. ǈ 
ǴǵǹǧǱǮǰǴǨǦǳǳȁǻ ǪǴǰǹǲǫǳǸǦǻ ǭǦȅǨǱȅǫǸǷȅ, ǽǸǴ ǴǧǿǮǫ ǮǳǨǫǷǸǮǼǮǮ ǐǮǸǦȅ 
Ǩ ǵǶǴǫǰǸȁ ǵǶǴǮǭǨǴǪǷǸǨǦ ǽǮǷǸǴǯ ȃǳǫǶǩǮǮ ǷǴǷǸǦǨǮǱǮ Ǩ 2017 ǩǴǪǹ ǧǴǱǫǫ 
44 ǲǮǱǱǮǦǶǪǴǨ ǪǴǱǱǦǶǴǨ, ǽǸǴ ǷǹǿǫǷǸǨǫǳǳǴ ǵǶǫǨǴǷǻǴǪǮǸ ǵǴǰǦǭǦǸǫǱȂ 
2016 ǩǴǪǦ ð 32 ǲǮǱǱǮǦǶǪǦ ǪǴǱǱǦǶǴǨ. 



¾ ǊǱȅ ǷǸǶǴǮǸǫǱȂǷǸǨǦ ǷǴǱǳǫǽǳȁǻ ȃǱǫǰǸǶǴǷǸǦǳǼǮǯ (ǗǣǗ) ǸǶǫǧǹȄǸǷȅ 
ǷǴǱǳǫǽǳȁǫ ǵǦǳǫǱǮ, ȃǺǺǫǰǸǮǨǳǴ ǵǶǫǴǧǶǦǭǹȄǿǮǫ ǷǴǱǳǫǽǳȁǯ ǷǨǫǸ Ǩ 
ȃǱǫǰǸǶǮǽǫǷǸǨǴ. ǎ ǸǹǸ ǰǮǸǦǯǼȁ ǴǰǦǭȁǨǦȄǸǷȅ ǳǦ ǴǷǸǶǮǫ ǳǦǹǽǳǴ-
ǸǫǻǳǮǽǫǷǰǴǩǴ ǵǶǴǩǶǫǷǷǦ. ǕǶǮǲǫǶ ǸǴǲǹ ð ǶǦǭǶǦǧǴǸǰǦ ǰǶǹǵǳǫǯǾǫǩǴ 
ǵǶǴǮǭǨǴǪǮǸǫǱȅ ǸǴǳǰǴǵǱȆǳǴǽǳȁǻ ǷǴǱǳǫǽǳȁǻ ȃǱǫǲǫǳǸǴǨ ǰǴǲǵǦǳǮǮ 
Hanergy, ǽȂȅ ǸǫǻǳǴǱǴǩǮȅ ǵǶǫǴǧǶǦǭǴǨǦǳǮȅ ǷǴǱǳǫǽǳǴǯ ȃǳǫǶǩǮǮ ǵǴǧǮǱǦ 
ǷǶǦǭǹ ǸǶǮ ǲǮǶǴǨȁǻ ǶǫǰǴǶǪǦ ǵǴ ȃǳǫǶǩǴȃǺǺǫǰǸǮǨǳǴǷǸǮ.  

¾ ǕǴ ǳǴǨǴǯ ǸǫǻǳǴǱǴǩǮǮ ǪǴǽǫǶǳǮǲǮ ǰǴǲǵǦǳǮȅǲǮ Hanergy: Alta Devices, 
Solibro Ǯ MiaSole ð ǧȁǱǮ ǷǴǭǪǦǳȁ ǸǶǮ ǨǮǪǦ ǵǦǳǫǱǫǯ: ǴǪǳǴǷǫǩǲǫǳǸǳȁǯ 
ǷǴǱǳǫǽǳȁǯ ǲǴǪǹǱȂ GaAs, ǪǨǴǯǳȁǫ ǷǸǫǰǱȅǳǳȁǫ ǷǴǱǳǫǽǳȁǫ ǲǴǪǹǱǮ CIGS 
Ǯ ǷǴǱǳǫǽǳȁǫ ǲǴǪǹǱǮ CIGS ǳǦ ǩǮǧǰǴǯ ǵǴǪǱǴǬǰǫ, ǰǴǸǴǶȁǫ ǮǲǫȄǸ 
ǶǫǰǴǶǪǳǹȄ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǵǶǫǴǧǶǦǭǴǨǦǳǮȅ ȃǳǫǶǩǮǮ Ǩ 25,1 %, 18,72 % 
Ǯ 17,88 % ǷǴǴǸǨǫǸǷǸǨǫǳǳǴ. ǣǸǮ ǷǴǱǳǫǽǳȁǫ ǵǦǳǫǱǮ ǲǴǩǹǸ 
ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ ǪǱȅ ǧǫǷǵǮǱǴǸǳȁǻ ǱǫǸǦǸǫǱȂǳȁǻ ǦǵǵǦǶǦǸǴǨ, ǳǦ ǰǶȁǾǦǻ 
ǪǴǲǴǨ, Ǩ ǸǶǦǳǷǵǴǶǸǳȁǻ ǷǶǫǪǷǸǨǦǻ ǳǦ ȃǱǫǰǸǶǮǽǫǷǰǴǯ Ǹȅǩǫ Ǯ ǶǦǭǱǮǽǳǴǯ 
ȃǱǫǰǸǶǴǳǮǰǫ.  

¾ ǕǴ ǷǱǴǨǦǲ ǵǶǫǪǷǸǦǨǮǸǫǱǫǯ ǰǴǲǵǦǳǮǮ, ǨǴǭǲǴǬǳǴǷǸǮ ǵǶǮǲǫǳǫǳǮȅ Ǯǻ 
ǸǫǻǳǴǱǴǩǮǮ ǧǫǷǰǴǳǫǽǳȁ, ǸǦǰ ǰǦǰ ǴǳǦ ǲǴǬǫǸ ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ 
ǵǶǦǰǸǮǽǫǷǰǮ ǨǴ ǨǷǫǻ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǴǧǱǦǷǸȅǻ. ǈ ǵǴǪǸǨǫǶǬǪǫǳǮǮ ǷǨǴǮǻ 
ǭǦȅǨǱǫǳǮǯ ǰǴǲǵǦǳǮȅ Hanergy ǨȁǵǹǷǸǮǱǦ ǪǶǴǳ ǳǦ ǷǴǱǳǫǽǳȁǻ ǧǦǸǦǶǫȅǻ. 
Ǉǫǭ ǵǴǪǭǦǶȅǪǰǮ Ǵǳ ǷǵǴǷǴǧǫǳ ǳǦǻǴǪǮǸȂǷȅ Ǩ ǨǴǭǪǹǻǫ ǪǴ 10 ǽǦǷǴǨ, ǸǴǩǪǦ 
ǰǦǰ ǨǶǫǲȅ ǶǦǧǴǸȁ ǧǫǷǵǮǱǴǸǳǮǰǴǨ, ǴǷǳǦǿȆǳǳȁǻ ǸǴǱȂǰǴ ǱǮǸǮǯ-ǮǴǳǳȁǲǮ 
ǧǦǸǦǶǫȅǲǮ, ǷǴǷǸǦǨǱȅǫǸ ǳǫ ǧǴǱǫǫ ǪǨǹǻ ǽǦǷǴǨ. 



¾ ǙǷǵǫǻǮ Ǩ ǵǶǦǰǸǮǽǫǷǰǴǲ ǴǷǨǴǫǳǮǮ ȃǳǫǶǩǮǮ ǷǴǱǳǼǦ ǪǱȅ ǳǹǬǪ 
ȃǳǫǶǩǫǸǮǰǮ ǪǫǲǴǳǷǸǶǮǶǹǫǸ Ǯ ǎǭǶǦǮǱȂ, ǳǴ ǳǫǷǰǴǱȂǰǴ Ƿ ǪǶǹǩǴǯ 
ǵǴǭǮǼǮǮ ǵǴǪǻǴǪǦ ǰ ǮǷǵǴǱȂǭǴǨǦǳǮȄ ǮǭǱǹǽǫǳǮȅ ǧǱǮǬǦǯǾǫǯ ǰ 
ǳǦǲ ǭǨǫǭǪȁ ð Ǩ ǵǹǷǸȁǳǫ ǓǫǩǫǨ ǰǴǲǵǦǳǮǫǯ Megalim Solar Power 
ǷǸǶǴǮǸǷȅ ǷǴǱǳǫǽǳǦȅ ǧǦǾǳȅ ǴǪǳǴǯ Ǯǭ ǰǶǹǵǳǫǯǾǮǻ Ǩ ǲǮǶǫ 
ǆǾǦǱǮǲǷǰǴǯ ǩǫǱǮǴǸǫǶǲǦǱȂǳǴǯ ǷǸǦǳǼǮǮ.  

¾ ǆǾǦǱǮǲǷǰǦȅ ǷǸǦǳǼǮȅ ǹǷǸǶǴǫǳǦ ǵǴ ǵǶǮǳǼǮǵǹ 
ǩǫǱǮǴǰǴǳǼǫǳǸǶǦǸǴǶǦ, ǹǷǸǶǴǯǷǸǨǦ ǪǱȅ ǰǴǳǼǫǳǸǶǦǼǮǮ ȃǳǫǶǩǮǮ 
ǷǴǱǳǼǦ. ǈ ǴǷǳǴǨǫ ǵǶǴǫǰǸǦ ǷǸǦǳǼǮǮ 55000 ǹǵǶǦǨǱȅǫǲȁǻ 
ǰǴǲǵȂȄǸǫǶǴǲ ǩǫǱǮǴǷǸǦǸǴǨ (ǭǫǶǰǦǱ), ǵǴǱǴǬǫǳǮǫ ǰǴǸǴǶȁǻ 
ǲǫǳȅǫǸǷȅ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǪǨǮǬǫǳǮǫǲ ǷǴǱǳǼǦ. ǍǫǶǰǦǱǦ 
ǳǦǵǶǦǨǱȅȄǸ ǴǸǶǦǬȆǳǳȁǯ ǷǨǫǸ ǳǦ ǷǴǱǳǫǽǳȁǯ ǵǦǶǴǩǫǳǫǶǦǸǴǶ ð 
ǷǵǫǼǮǦǱȂǳȁǯ ǰǴǸȆǱ, ǶǦǷǵǴǱǴǬǫǳǳȁǯ ǳǦ ǨǫǶǾǮǳǫ ǼǫǳǸǶǦǱȂǳǴǯ 
ǧǦǾǳǮ, ǰǴǸǴǶȁǯ ǵǶǴǮǭǨǴǪǮǸ ǵǦǶ ǪǱȅ ǸǹǶǧǮǳȁ, ǨǶǦǿǦȄǿǫǯ 
ȃǱǫǰǸǶǴǩǫǳǫǶǦǸǴǶ.  

¾ ǗǴǱǳǫǽǳǦȅ ǧǦǾǳȅ ǆǾǦǱǮǲǷǰǴǯ ǷǸǦǳǼǮǮ ǨȁǷǴǸǴǯ 250 ǲǫǸǶǴǨ ð 
ǷǦǲǦȅ ǨȁǷǴǰǦȅ Ǩ ǲǮǶǫ. ǗǸǴǮǲǴǷǸȂ ǵǶǴǫǰǸǦ ǷǴǷǸǦǨǮǸ $773 ǲǱǳ. 
ǗǸǦǳǼǮȅ ǧǹǪǫǸ ǨȁǶǦǧǦǸȁǨǦǸȂ 121 ǒǈǸ ȃǱǫǰǸǶǮǽǫǷǸǨǦ ñ 2 % 
ǨǷǫǩǴ ǵǴǸǶǫǧǱǫǳǮȅ ǎǭǶǦǮǱȅ. ǣǱǫǰǸǶǮǽǫǷǸǨǦ, ǵǶǴǮǭǨǴǪǮǲǴǩǴ Ǩ 
ǆǾǦǱǮǲǫ, ǻǨǦǸǮǸ ǳǦ ǴǧǫǷǵǫǽǫǳǮǫ ǽǮǷǸǴǯ ȃǳǫǶǩǮǫǯ 120 ǸȁǷȅǽ 
ǪǴǲǴǨ. ǐǦǬǪȁǯ ǩǴǪ ǰǴǲǵǱǫǰǷ ǧǹǪǫǸ ǵǴǲǴǩǦǸȂ ȃǰǴǳǴǲǮǸȂ 110 
ǸȁǷȅǽ ǸǴǳǳ ǨȁǧǶǴǷǴǨ ǹǩǱǫǰǮǷǱǴǩǴ ǩǦǭǦ.  

¾ ǈǷǫǩǴ ǪǴǱȅ ǵǶǴǮǭǨǴǪǷǸǨǦ ȃǱǫǰǸǶǴȃǳǫǶǩǮǮ Ǯǭ ǨǴǭǴǧǳǴǨǱȅǫǲȁǻ 
ǮǷǸǴǽǳǮǰǴǨ Ǩ ǎǭǶǦǮǱǫ ǷǴ ǨǶǫǲǫǳǫǲ ǹǨǫǱǮǽǮǸǷȅ Ǯ ǷǴǷǸǦǨǮǸ 10 % 
Ǩ 2020 ǩǴǪǹ.  

 



¾ ǋǷǱǮ ǳǫǷǰǴǱȂǰǴ ǪǦǱȂǾǫ ǵǴǷǲǴǸǶǫǸȂ ǳǦ ǵǫǶǷǵǫǰǸǮǨȁ ǷǴǱǳǫǽǳǴǯ 
ȃǳǫǶǩǫǸǮǰǮ, ǸǴ ǷǱǫǪǹǫǸ ǴǧǶǦǸǮǸȂ ǨǳǮǲǦǳǮǫ ǳǦ ǪǴǷǸǮǬǫǳǮȅ 
ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ Ǯǭ ǈǫǳǷǰǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ, 
ǰǴǸǴǶȁǫ ǶǦǧǴǸǦȄǸ ǳǦǪ ǳǴǨȁǲ ǰǱǦǷǷǴǲ ǲǦǸǫǶǮǦǱǴǨ ǪǱȅ 
ǷǴǱǳǫǽǳȁǻ ǧǦǸǦǶǫǯ. ǓǴǨȁǯ ǲǦǸǫǶǮǦǱ ǦǨǷǸǶǮǯǷǰǮǻ ǹǽȆǳȁǻ 
ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ ǩǫǸǫǶǴǷǸǶǹǰǸǹǶǹ Ǯǭ ǳǫǷǰǴǱȂǰǮǻ 
ǴǪǳǴǦǸǴǲǳȁǻ ǷǱǴȆǨ ǴǰǷǮǪǴǨ, ǽǸǴ ǵǶǮǪǦȆǸ ǰǴǲǵǴǭǮǸǹ 
ǷǴǨǫǶǾǫǳǳǴ ǳǴǨȁǫ ǷǨǴǯǷǸǨǦ. ǕǴ ǭǦǨǫǶǫǳǮȅǲ ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ, 
Ǯǻ ǳǴǨȁǯ ǲǦǸǫǶǮǦǱ ǴǸǰǶǴǫǸ ǨǴǭǲǴǬǳǴǷǸȂ ǵǶǴǮǭǨǴǪǮǸȂ ǧǴǱǫǫ 
ȃǺǺǫǰǸǮǨǳȁǫ ǷǴǱǳǫǽǳȁǫ ȃǱǫǲǫǳǸȁ.  

¾ ǔǰǷǮǪȁ, ǮǷǵǴǱȂǭǴǨǦǳǳȁǫ ǶǦǭǶǦǧǴǸǽǮǰǦǲǮ, ȅǨǱȅȄǸǷȅ 
ǮǭǴǱȅǸǴǶǦǲǮ, ǳǴ ǵǶǮ ǴǧȀǫǪǮǳǫǳǮǮ ǪǨǹǻ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǻ 
ǸǮǵǴǨ ǮǭǴǱȅǸǴǶǴǨ ǳǦǧǱȄǪǦǫǸǷȅ ǹǪǮǨǮǸǫǱȂǳȁǯ Ǯ ǴǽǫǳȂ ǨǦǬǳȁǯ 
ȃǺǺǫǰǸ: ǵǴǨǫǶǻǳǴǷǸǮ ǩǫǸǫǶǴǷǸǶǹǰǸǹǶȁ ǷǸǦǳǴǨȅǸǷȅ 
ǲǫǸǦǱǱǮǽǫǷǰǮǲǮ Ǯ ǳǦǽǮǳǦȄǸ ǵǶǴǨǴǪǮǸȂ ȃǱǫǰǸǶǮǽǫǷǰǮǯ ǸǴǰ. 
ǣǸǴ ǵǴǭǨǴǱȅǫǸ ǵǴǱǹǽǦǸȂ ǷǴǱǳǫǽǳǴǫ ȃǱǫǰǸǶǮǽǫǷǸǨǴ ǧǫǭ 
ǵǶǴǨǴǪǴǨ, ǰǦǰ ȃǸǴ ǪǫǱǦǫǸǷȅ, ǰ ǵǶǮǲǫǶǹ, Ǩ ǰǶǫǲǳǮǫǨȁǻ 
ǷǴǱǳǫǽǳȁǻ ȃǱǫǲǫǳǸǦǻ, ǩǪǫ ǵǶǴǨǴǪǦ ǧǱǴǰǮǶǹȄǸ ǽǦǷǸȂ 
ǵǴǵǦǪǦȄǿǫǩǴ ǳǦ ȃǱǫǲǫǳǸ ǷǨǫǸǦ. ǔǷǸǦȆǸǷȅ ǸǴǱȂǰǴ ǳǦǯǸǮ 
ǳǦǮǧǴǱǫǫ ȃǺǺǫǰǸǮǨǳȁǫ ǰǴǲǧǮǳǦǼǮǮ ǲǦǸǫǶǮǦǱǴǨ, ǰǴǸǴǶȁǫ 
ǲǦǰǷǮǲǦǱȂǳǴ ǵǴǩǱǴǿǦǱǮ ǧȁ ǨǮǪǮǲǹȄ ǽǦǷǸȂ ǷǵǫǰǸǶǦ 
ǷǴǱǳǫǽǳǴǩǴ ǷǨǫǸǦ. 

 



¾ ǔǪǳǴ Ǯǭ ǲǳǴǩǴǴǧǫǿǦȄǿǮǻ ǳǦǵǶǦǨǱǫǳǮǯ ǮǭȁǷǰǦǳǮǯ ȃǺǺǫǰǸǮǨǳȁǻ 
ǵǶǫǴǧǶǦǭǴǨǦǸǫǱǫǯ ǷǨǫǸǦ ǷǴǱǳǼǦ Ǩ ȃǱǫǰǸǶǮǽǫǷǸǨǴ ð 
ǸǴǳǰǴǵǱȆǳǴǽǳȁǫ ǷǸǶǹǰǸǹǶȁ. ǈ ȃǸǴǲ ǶǦǭǶǫǭǫ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǦȅ 
ǩǶǹǵǵǦ Ǯǭ ǔǰǷǺǴǶǪǦ ǵǶǫǪǱǴǬǮǱǦ ǳǴǨȁǯ ǷǵǴǷǴǧ ǷǴǭǪǦǳǮȅ 
ǸǴǳǰǴǵǱȆǳǴǽǳȁǻ ǷǴǱǳǫǽǳȁǻ ȃǱǫǲǫǳǸǴǨ, ȃǺǺǫǰǸǮǨǳǴǷǸȂ 
ǵǶǫǴǧǶǦǭǴǨǦǳǮȅ ȃǳǫǶǩǮǮ Ǩ ǰǴǸǴǶȁǻ ǵǶǫǨȁǾǦǫǸ 15 %. ǙǷǸǶǴǯǷǸǨǦ 
ǷǴǭǪǦȄǸǷȅ ǳǦ ǴǷǳǴǨǫ ǲǦǸǫǶǮǦǱǦ, ǮǭǨǫǷǸǳǴǩǴ ǰǦǰ ǵǫǶǴǨǷǰǮǸ. 
ǗǴǱǳǫǽǳȁǫ ȅǽǫǯǰǮ ǮǲǫȄǸ ǵǶǴǷǸǹȄ ǦǶǻǮǸǫǰǸǹǶǹ Ǯ ǱǫǩǰǴ ǲǴǩǹǸ 
ǨǴǷǵǶǴǮǭǨǴǪǮǸȂǷȅ Ǩ ǰǴǲǲǫǶǽǫǷǰǮǻ ǲǦǷǾǸǦǧǦǻ, ǸǦǰ ǰǦǰ ǵǶǴǼǫǷǷ 
ǴǷǦǬǪǫǳǮȅ Ǯǭ ǵǦǶǴǴǧǶǦǭǳǴǩǴ ǷǴǷǸǴȅǳǮȅ, ǮǷǵǴǱȂǭǹǫǲȁǯ ǪǱȅ Ǯǻ 
ǵǶǴǮǭǨǴǪǷǸǨǦ, ǵǴ ǷǨǴǫǯ ǵǶǴǷǸǴǸǫ ǨǵǴǱǳǫ ǲǴǬǫǸ ǰǴǳǰǹǶǮǶǴǨǦǸȂ Ƿ 
ǸǶǦǪǮǼǮǴǳǳȁǲǮ ǲǫǸǴǪǦǲǮ ǴǧǶǦǧǴǸǰǮ ǲǦǸǫǶǮǦǱǴǨ, 
ǵǶǮǲǫǳȅǫǲȁǲǮ ǪǱȅ ǷǴǭǪǦǳǮȅ ǷǴǱǳǫǽǳȁǻ ȃǱǫǲǫǳǸǴǨ.  

¾ ǇǶǮǸǦǳǷǰǮǫ ǮǷǷǱǫǪǴǨǦǸǫǱǮ ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǱǮ, ǽǸǴ 
ǵǫǶǴǨǷǰǮǸȁ ǳǫ ǸǴǱȂǰǴ ǵǴǩǱǴǿǦȄǸ ǷǨǫǸ, ǳǴ ǸǦǰǬǫ ǲǴǩǹǸ 
ǴǧǫǷǵǫǽǮǨǦǸȂ ǸǶǦǳǷǵǴǶǸ ȃǱǫǰǸǶǴǳǴǨ Ǯ ǪȁǶǴǰ ǵǶǴǨǴǪǮǲǴǷǸǮ. ǣǸǴ 
ǭǳǦǽǮǸ, ǽǸǴ ǮǷǵǴǱȂǭǴǨǦǨǾǦȅǷȅ ǶǦǳǫǫ ǷǱǴǬǳǦȅ ǳǦǳǴǷǸǶǹǰǸǹǶǦ ǳǫ 
ȅǨǱȅǫǸǷȅ ǳǫǴǧǻǴǪǮǲǴǯ ǪǱȅ ǷǴǭǪǦǳǮȅ ǷǫǳǷǮǧǮǱǮǭǮǶǴǨǦǳǳȁǻ 
ǰǶǦǷǮǸǫǱǫǲ ǷǴǱǳǫǽǳȁǻ ȃǱǫǲǫǳǸǴǨ. ǈ ǵǶǫǪǱǴǬǫǳǳǴǲ ǮǲǮ 
ǹǷǸǶǴǯǷǸǨǫ ǵǴǩǱǴǿǦȄǿǮǯ ǷǨǫǸ ǷǱǴǯ ǵǫǶǴǨǷǰǮǸǦ ǵǶǴǷǸǴ ǭǦǬǦǸ 
ǲǫǬǪǹ ǽǹǨǷǸǨǮǸǫǱȂǳȁǲǮ ǰ ȃǱǫǰǸǶǴǳǦǲ Ǯ ǪȁǶǰǦǲ ȃǱǫǰǸǶǴǪǦǲǮ. 
ǕǴ ǷǹǸǮ, ǷǨǴǫǯ ǵǶǴǷǸǴǸǴǯ ǹǷǸǦǳǴǨǰǦ ǨǴ ǲǳǴǩǴǲ ǳǦǵǴǲǮǳǦǫǸ 
Ǵǧȁǽǳȁǫ ǵǱǴǷǰǮǫ ǰǴǳǸǦǰǸǳȁǫ ǷǴǱǳǫǽǳȁǫ ǧǦǸǦǶǫǮ. ǕǶǮ ȃǸǴǲ 
ǹǷǸǶǴǯǷǸǨǴ ǴǧǫǷǵǫǽǮǨǦǫǸ ǨȁǷǴǰǹȄ ȃǺǺǫǰǸǮǨǳǴǷǸȂ 
ǵǶǫǴǧǶǦǭǴǨǦǳǮȅ ǷǴǱǳǫǽǳǴǯ ȃǳǫǶǩǮǮ Ǩ ȃǱǫǰǸǶǮǽǫǷǸǨǴ (ǪǴ 15,4 %),  
ǳǫǷǲǴǸǶȅ ǳǦ ǸǴǱǿǮǳǹ ǨǷǫǩǴ Ǩ 330 ǳǲ.  



¾ ǕǴǷǱǫǪǳǮǫ ǪǴǷǸǮǬǫǳǮȅ Ǩ ǴǧǱǦǷǸǮ ǵǴǨȁǾǫǳǮȅ ȃǺǺǫǰǸǮǨǳǴǷǸǮ Ǯ 
ȃǰǴǳǴǲǮǽǳǴǷǸǮ ǷǴǱǳǫǽǳȁǻ ǵǦǳǫǱǫǯ ǴǷǹǿǫǷǸǨǱǫǳȁ ǳǫ ǧǫǭ ǵǴǲǴǿǮ 
ǳǴǨȁǻ ǴǰǶǦǾǮǨǦȄǿǮǻ ǨǫǿǫǷǸǨ: ǰǶǦǷǮǸǫǱǫǯ Ǯ ǵǮǩǲǫǳǸǴǨ, ǮǩǶǦȄǿǮǻ Ǩ 
ǷǴǱǳǫǽǳȁǻ ǧǦǸǦǶǫȅǻ ǶǴǱȂ ǦǳǸǫǳǳȁ ð ȃǺǺǫǰǸǮǨǳǴǩǴ ǵǴǩǱǴǸǮǸǫǱȅ 
ǷǴǱǳǫǽǳǴǩǴ ǷǨǫǸǦ Ƿ ǫǩǴ ǵǴǷǱǫǪǹȄǿǮǲ ǵǶǫǴǧǶǦǭǴǨǦǳǮǫǲ Ǩ 
ȃǱǫǰǸǶǮǽǫǷǰǮǯ ǸǴǰ. ǐǶǦǷǮǸǫǱǮ Ǯ ǵǮǩǲǫǳǸȁ, ȅǨǱȅȅǷȂ ǵǴ ǻǮǲǮǽǫǷǰǴǲǹ 
ǷǸǶǴǫǳǮȄ ǦǧǷǴǶǧǫǳǸǦǲǮ ǨǮǪǮǲǴǯ Ǯ ǹǱȂǸǶǦǺǮǴǱǫǸǴǨǴǯ ǽǦǷǸǮ ǷǵǫǰǸǶǦ, 
ǵǫǶǫǻǴǪȅ ǵǴǪ ǪǫǯǷǸǨǮǫǲ ǷǨǫǸǦ Ǩ ǨǴǭǧǹǬǪȆǳǳǴǫ ǷǴǷǸǴȅǳǮǫ, ǷǵǴǷǴǧǳȁ 
ǵǫǶǫǳǴǷǮǸȂ ǮǭǧȁǸǴǽǳǹȄ ȃǳǫǶǩǮȄ ǨǴǭǧǹǬǪǫǳǮȅ ǵǴǷǶǫǪǷǸǨǴǲ 
ȃǱǫǰǸǶǴǳǴǨ ǳǦ ǪǶǹǩǮǫ ǲǴǱǫǰǹǱȁ. ǣǸǴ Ǯǻ ǺǴǸǴǷǫǳǷǮǧǮǱǮǭǮǶǹȄǿǫǫ 
ǷǨǴǯǷǸǨǴ ǮǷǵǴǱȂǭǹȄǸ Ǩ ǺǴǸǴȃǱǫǲǫǳǸǦǻ ǷǴǱǳǫǽǳȁǻ ǧǦǸǦǶǫǯ. 

¾ ǕǫǶǨǴǳǦǽǦǱȂǳǴ Ǩ ǰǦǽǫǷǸǨǫ ǺǴǸǴǷǫǳǷǮǧǮǱǮǭǦǸǴǶǴǨ Ǩ ǦǳǴǪǦǻ ǷǴǱǳǫǽǳȁǻ 
ǧǦǸǦǶǫǯ ǮǷǵǴǱȂǭǴǨǦǱǮ ǷǮǳǸǫǸǮǽǫǷǰǮǫ ǴǽǫǳȂ ǪǴǶǴǩǮǫ Ǯ ǸǴǰǷǮǽǳȁǫ 
ǰǶǦǷǮǸǫǱǮ ȃǰǭǴǸǮǽǫǷǰǴǯ ǷǸǶǹǰǸǹǶȁ, ǷǴǪǫǶǬǦǿǮǫ ǶǹǸǫǳǮǯ. ǘǴǱȂǰǴ Ǩ 
ǵǴǷǱǫǪǳǫǫ ǨǶǫǲȅ ǵǴȅǨǮǱǷȅ ǸǫǴǶǫǸǮǽǫǷǰǮǯ Ǯ ǵǶǦǰǸǮǽǫǷǰǮǯ ǮǳǸǫǶǫǷ ǰ 
ǵǶǮǶǴǪǳȁǲ ǰǶǦǷǮǸǫǱȅǲ ǶǦǷǸǮǸǫǱȂǳǴǩǴ Ǯ ǧǦǰǸǫǶǮǴǱǴǩǮǽǫǷǰǴǩǴ 
ǵǶǴǮǷǻǴǬǪǫǳǮȅ ǰǦǰ ǺǴǸǴǷǫǳǷǮǧǮǱǮǭǦǸǴǶǦǲ ǷǴǱǳǫǽǳȁǻ ǧǦǸǦǶǫǯ. ǣǸǴ 
ǵǴǳȅǸǳǴ Ǯ ǴǽǫǨǮǪǳǴ, ǵǴǷǰǴǱȂǰǹ Ǩ ǵǶǮǶǴǪǫ ǰǶǦǷǮǸǫǱǮ, ǰǦǰ ǵǶǦǨǮǱǴ, 
ǮǩǶǦȄǸ ǶǴǱȂ ǦǧǷǴǶǧǫǶǴǨ Ǩ ǨǮǪǮǲǴǯ Ǯ ǹǱȂǸǶǦǺǮǴǱǫǸǴǨǴǯ ǴǧǱǦǷǸǮ 
ǷǴǱǳǫǽǳǴǩǴ ǷǵǫǰǸǶǦ. ǕǶǫǮǲǹǿǫǷǸǨǴǲ ǵǶǮǶǴǪǳȁǻ ǰǶǦǷǮǸǫǱǫǯ ǵǫǶǫǪ 
ǷǮǳǸǫǸǮǽǫǷǰǮǲǮ ǰǶǦǷǮǸǫǱȅǲǮ Ǯ ǪǶǹǩǮǲǮ ǳǫǴǶǩǦǳǮǽǫǷǰǮǲǮ 
ǺǴǸǴǷǫǳǷǮǧǮǱǮǭǦǸǴǶǦǲǮ, ǰǦǰ Ǯ Ǩ ǪǶǹǩǮǻ ǴǧǱǦǷǸȅǻ Ǯǻ ǵǶǮǲǫǳǫǳǮȅ, 
ȅǨǱȅǫǸǷȅ ǳǫǸǴǰǷǮǽǳǴǷǸȂ, ǧǮǴǱǴǩǮǽǫǷǰǦȅ ǷǴǨǲǫǷǸǮǲǴǷǸȂ Ǯ 
ǧǮǴǶǦǭǱǦǩǦǫǲǴǷǸȂ, ǵǶǴǷǸǴǸǦ ǵǶǴǮǭǨǴǪǷǸǨǦ, ǴǩǶǴǲǳȁǯ ǨȁǧǴǶ Ǩ 
ǵǶǮǶǴǪǫ.  

 



¾ ǚǴǸǴǷǮǳǸǫǭ Ǩ ǳǦǾǫ ǨǶǫǲȅ ȅǨǱȅǫǸǷȅ ǴǷǳǴǨǴǯ ǦǱȂǸǫǶǳǦǸǮǨǳǴǯ ȃǳǫǶǩǫǸǮǰǮ, 
ǳǴ Ǵǳ ǵǶǮǨǱǫǰǦǫǸ ǨǳǮǲǦǳǮǫ ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ Ǯ Ǩ ǪǶǹǩǮǻ ǷǺǫǶǦǻ 
ǪǫȅǸǫǱȂǳǴǷǸǮ ǽǫǱǴǨǫǰǦ, Ǩ ǽǦǷǸǳǴǷǸǮ ǵǶǮ ǷǮǳǸǫǭǫ ǳǴǨȁǻ ǲǦǸǫǶǮǦǱǴǨ. 
ǗǹǿǫǷǸǨǹȄǿǮǫ ǸǫǻǳǴǱǴǩǮǮ ǷǮǳǸǫǭǦ ǻǮǲǮǽǫǷǰǮǻ ǷǴǫǪǮǳǫǳǮǯ ǴǷǳǴǨǦǳȁ ǳǦ 
ǵǶǮǲǫǳǫǳǮǮ ǸǴǰǷǮǽǳȁǻ ǨǫǿǫǷǸǨ (Ǩ ǰǦǽǫǷǸǨǫ ǰǦǸǦǱǮǭǦǸǴǶǴǨ) Ǯ ǽǶǫǭǨȁǽǦǯǳǴ 
ȃǳǫǶǩǴǭǦǸǶǦǸǳȁ. ǐǶǴǲǫ ǸǴǩǴ, ǷǮǳǸǫǭ ǲǴǬǫǸ ǵǶǴǨǴǪǮǸȂǷȅ ǸǴǱȂǰǴ Ǩ ǽǮǷǸȁǻ 
ǵǴǲǫǿǫǳǮȅǻ, ǽǸǴ ǪǫǱǦǫǸ ǫǩǴ ǪǴǶǴǩǮǲ, ǪǱǮǸǫǱȂǳȁǲ Ǯ ǴǩǶǦǳǮǽǮǨǦǫǸ 
ǨǴǭǲǴǬǳǴǷǸǮ ǪǱȅ ǶǦǧǴǸȁ ǵǶǮ ǫǷǸǫǷǸǨǫǳǳǴǲ ǴǷǨǫǿǫǳǮǮ. ǕǴȃǸǴǲǹ ǹǽȆǳȁǫ 
ǮǿǹǸ ǦǱȂǸǫǶǳǦǸǮǨǳȁǫ ǷǵǴǷǴǧȁ ǰǦǸǦǱǮǭǦ ǻǮǲǮǽǫǷǰǮǻ ǶǫǦǰǼǮǯ, ǳǦǵǶǮǲǫǶ Ƿ 
ǵǴǲǴǿȂȄ ǨǮǪǮǲǴǩǴ ǮǭǱǹǽǫǳǮȅ. 

¾ ǈ ǵǶǮǶǴǪǫ ǺǴǸǴǰǦǸǦǱǮǭ ǮǷǵǴǱȂǭǹǫǸǷȅ ǶǦǷǸǫǳǮȅǲǮ ð ǷǴǱǳǫǽǳȁǯ ǷǨǫǸ ǵǶǮ 
ǹǽǦǷǸǮǮ ǻǱǴǶǴǺǮǱǱǦ ǴǧǫǷǵǫǽǮǨǦǫǸ ǺǴǸǴǷǮǳǸǫǭ. ǔǪǳǦǰǴ ǪǴ ǳǫǪǦǨǳǫǩǴ 
ǨǶǫǲǫǳǮ ǺǴǸǴǰǦǸǦǱǮǭ ǳǫ ǲǴǩ ǧȁǸȂ ǨǴǷǵǶǴǮǭǨǫǪȆǳ ǮǷǰǹǷǷǸǨǫǳǳǴ Ǯǭ-ǭǦ 
ǴǸǷǹǸǷǸǨǮȅ ǵǴǪǻǴǪȅǿǮǻ ǲǦǸǫǶǮǦǱǴǨ. ǆǲǫǶǮǰǦǳǷǰǮǫ ǮǷǷǱǫǪǴǨǦǸǫǱǮ 
ǶǦǭǶǦǧǴǸǦǱǮ ǸǦǰǴǯ ǲǦǸǫǶǮǦǱ  ǱȄǲǮǳǫǷǼǫǳǸǳȁǯ ǷǴǱǳǫǽǳȁǯ ǰǴǳǼǫǳǸǶǦǸǴǶ 
(LCS). Ǘ ǵǴǲǴǿȂȄ ǱȄǲǮǳǫǷǼǫǳǸǳȁǻ ǴǧȀǫǰǸǴǨ ǹǷǸǶǴǯǷǸǨǴ ǵǴǩǱǴǿǦǱǴ 
ǷǴǱǳǫǽǳȁǯ ǷǨǫǸ Ǯ ǵǫǶǫǳǦǵǶǦǨǱȅǱǴ ǫǩǴ ǳǦ ǺǴǸǴȃǱǫǰǸǶǮǽǫǷǰǮǫ ȃǱǫǲǫǳǸȁ. ǈ 
ǷǨǴǫǯ ǶǦǧǴǸǫ ǹǽǫǳȁǫ Ǯǭ ǘǫǻǳǮǽǫǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ ǣǯǳǪǻǴǨǫǳǦ 
ǮǷǵǴǱȂǭǴǨǦǱǮ LCSs),  ǰǴǸǴǶȁǫ ǧȁǱǮ ǱǫǩǮǶǴǨǦǳȁ ǺǱǹǴǶǫǷǼǫǳǸǳȁǲ 
ǰǶǦǷǮǸǫǱǫǲ ǵǴǱǮǪǮǲǫǸǮǱǷǮǱǴǰǷǦǳǴǲ. ǕǴǨǫǶǻǳǴǷǸȂ ǴǧȀǫǰǸǦ ǨǰǱȄǽǦǱǦ Ǩ 
Ƿǫǧȅ ǷǫǸȂ ǲǮǰǶǴǰǦǳǦǱǴǨ ǪǱȅ ǨǨǴǪǦ ǬǮǪǰǴǷǸǮ Ƿ ǳǹǬǳȁǲǮ ǻǮǲǮǽǫǷǰǮǲǮ 
ǨǫǿǫǷǸǨǦǲǮ, Ǯ ǵǴǪ ǪǫǯǷǸǨǮǫǲ ǷǴǱǳǫǽǳǴǩǴ ǷǨǫǸǦ ǲǴǱǫǰǹǱȁ ǨǷǸǹǵǦǱǮ Ǩ 
ǶǫǦǰǼǮȄ.  

¾ ǘǫǷǸȁ ǵǴǰǦǭǦǱǮ, ǽǸǴ ǳǴǨǴǫ ǹǷǸǶǴǯǷǸǨǴ ǹǷǰǴǶȅǫǸ ǷǮǳǸǫǭ ǻǮǲǮǽǫǷǰǮǻ 
ǷǴǫǪǮǳǫǳǮǯ ǵǶǮ ǷǴǱǳǫǽǳǴǲ ǷǨǫǸǫ: ǪǦǬǫ Ǩ ǴǧǱǦǽǳǹȄ ǵǴǩǴǪǹ ǷǰǴǶǴǷǸȂ 
ǶǫǦǰǼǮǯ Ǩ ǲǮǰǶǴǶǫǦǰǸǴǶǫ ǳǦ 40 ǵǶǴǼǫǳǸǴǨ ǵǶǫǨȁǾǦǱǦ ǵǴǰǦǭǦǸǫǱȂ 
ǰǴǳǸǶǴǱȂǳȁǻ ǷǮǷǸǫǲ. ǕǴǸǫǳǼǮǦǱȂǳǴ ǸǫǻǳǴǱǴǩǮȅ ǲǴǬǫǸ ǳǫ ǸǴǱȂǰǴ ǷǳǮǭǮǸȂ 
ǷǸǴǮǲǴǷǸȂ Ǯ ǹǵǶǴǷǸǮǸȂ ǻǮǲǮǽǫǷǰǮǯ ǷǮǳǸǫǭ, ǳǴ Ǯ ǷǪǫǱǦǸȂ ǨǴǭǲǴǬǳȁǲ 
ǷǴǭǪǦǳǮǫ ǳǴǨȁǻ ǲǦǸǫǶǮǦǱǴǨ ǧǫǭ ǴǧǴǶǹǪǴǨǦǳǮȅ çǽǮǷǸȁǻ ǰǴǲǳǦǸè. 

 



¾ ǊǶǹǩǦȅ ǷǸǫǭȅ ǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯ, ǷǹǱȅǿǦȅ ǽǫǱǴǨǫǽǫǷǸǨǹ ǷǨǫǸǱǴǫ Ǯ ǽǮǷǸǴǫ 

ǧǹǪǹǿǫǫ ð ǸǶǦǳǷǵǴǶǸ, ǸǴǽǳǫǫ ȃǱǫǰǸǶǴǸǶǦǳǷǵǴǶǸ. ǈ ȃǸǴǯ ǴǧǱǦǷǸǮ ǶǦǧǴǸȁ 

ǨǫǪǹǸǷȅ ǳǦǪ ǷǴǭǪǦǳǮǫǲ ǲǴǿǳȁǻ ǱȆǩǰǮǻ ǳǫǪǴǶǴǩǮǻ ǦǨǸǴǳǴǲǳȁǻ ǮǷǸǴǽǳǮǰǴǨ 

ȃǱǫǰǸǶǮǽǫǷǸǨǦ.  ǈ ǽǦǷǸǳǴǷǸǮ, ǵǶǴǪǴǱǬǦȄǸǷȅ ǮǳǸǫǳǷǮǨǳȁǫ ǮǷǷǱǫǪǴǨǦǳǮȅ ǵǴ 

ǵǴǨȁǾǫǳǮȄ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǱǮǸǮǯ-ǮǴǳǳȁǻ ǦǰǰǹǲǹǱȅǸǴǶǴǨ.  

¾ ǓǴǨȁǯ ǲǦǸǫǶǮǦǱ, ǶǦǭǶǦǧǴǸǦǳǳȁǯ ȅǵǴǳǷǰǴǯ ǰǴǲǵǦǳǮǫǯ Sumitomo Electric  

ǲǴǬǫǸ ǷǹǿǫǷǸǨǫǳǳǴ ǹǨǫǱǮǽǮǸȂ ȆǲǰǴǷǸȂ ǱǮǸǮǯ-ǮǴǳǳȁǻ ǦǰǰǹǲǹǱȅǸǴǶǴǨ. 

ǒǦǸǫǶǮǦǱ ȅǵǴǳǼǫǨ ǳǦǭȁǨǦǫǸǷȅ Aluminum-Celmet,  Ǵǳ ǮǲǫǫǸ ǲǮǰǶǴǵǴǶǮǷǸǹȄ 

ǦǱǮǲǮǳǮǫǨǹȄ ǷǸǶǹǰǸǹǶǹ. ǐǴǲǵǦǳǮȅ Sumitomo Electric  ǹǬǫ ǮǭǩǴǸǦǨǱǮǨǦǱǦ 

ǲǮǰǶǴǵǴǶǮǷǸȁǯ ǲǦǸǫǶǮǦǱ Ǯǭ ǳǮǰǫǱȅ Ǯ ǷǵǱǦǨǦ ǻǶǴǲǦ Ǯ ǳǮǰǫǱȅ. ǍǦ ǷǽȆǸ 

ǵǴǶǮǷǸǴǷǸǮ ǸǦǰǴǯ ǲǦǸǫǶǮǦǱ ǴǧǱǦǪǦǫǸ ǨȁǷǴǰǴǶǦǭǨǮǸǴǯ ǦǰǸǮǨǳǴǯ 

ǵǴǨǫǶǻǳǴǷǸȂȄ Ǯ ǲǴǬǫǸ Ƿ ǨȁǷǴǰǴǯ ȃǺǺǫǰǸǮǨǳǴǷǸȂȄ ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ Ǩ 

ǰǦǽǫǷǸǨǫ ȃǱǫǰǸǶǴǪǦ ǨǴǪǴǶǴǪǳǴ-ǳǮǰǫǱǫǨǴǯ ǦǰǰǹǲǹǱȅǸǴǶǳǴǯ ǧǦǸǦǶǫǮ.  

¾ ǕǶǫǪǷǸǦǨǮǸǫǱǮ Sumitomo Electric  ǹǸǨǫǶǬǪǦȄǸ, ǽǸǴ ǭǦǲǫǳǦ ǦǱȄǲǮǳǮǫǨǴǯ 

ǺǴǱȂǩǮ, ǮǷǵǴǱȂǭǹǫǲǴǯ Ǩ ǰǦǽǫǷǸǨǫ ǵǴǱǴǬǮǸǫǱȂǳǴǩǴ ȃǱǫǰǸǶǴǪǦ ǱǮǸǮǯ-ǮǴǳǳȁǻ 

ǦǰǰǹǲǹǱȅǸǴǶǴǨ, ǳǴǨȁǲ ǲǮǰǶǴǵǴǶǮǷǸȁǲ ǲǦǸǫǶǮǦǱǴǲ ǪǦǷǸ ǵǶǮǶǴǷǸ ȆǲǰǴǷǸǮ 

ǦǰǰǹǲǹǱȅǸǴǶǴǨ Ǩ 1,5-3 ǶǦǭǦ, ǽǸǴ ǹǨǫǱǮǽǮǸ ǪǦǱȂǳǴǷǸȂ ǵǴǫǭǪǰǮ ȃǱǫǰǸǶǴǲǴǧǮǱȅ 

ǧǫǭ ǵǴǪǭǦǶȅǪǰǮ ǳǦ 200 % ǮǱǮ ǵǴǭǨǴǱǮǸ ǷǴǰǶǦǸǮǸȂ ǴǧȀǫǲ Ǯ ǨǫǷ 

ǦǰǰǹǲǹǱȅǸǴǶǳȁǻ ǧǦǸǦǶǫǯ ǳǦ 2/ 3 ǵǶǮ ǳǫǮǭǲǫǳǳǴǯ ǪǦǱȂǳǴǷǸǮ ǵǫǶǫǪǨǮǬǫǳǮȅ. 

ǕǴǲǮǲǴ ȃǱǫǰǸǶǴǲǴǧǮǱǫǯ, ǦǰǰǹǲǹǱȅǸǴǶǳȁǫ ǧǦǸǦǶǫǮ ǰǴǸǴǶȁǻ ȅǨǱȅȄǸǷȅ ǷǦǲȁǲ 

ǴǽǫǨǮǪǳȁǲ ǵǶǮǲǫǳǫǳǮǫǲ ǳǴǨǴǩǴ ǲǮǰǶǴǵǴǶǮǷǸǴǩǴ ǲǦǸǫǶǮǦǱǦ, ȃǸǴǸ ǲǦǸǫǶǮǦǱ 

ǲǴǬǫǸ ǧȁǸȂ ǹǷǵǫǾǳǴ ǮǷǵǴǱȂǭǴǨǦǳ Ǯ Ǩ ǦǰǰǹǲǹǱȅǸǴǶǳȁǻ ǧǦǸǦǶǫȅǻ, 

ǵǶǫǪǳǦǭǳǦǽǫǳǳȁǻ ǪǱȅ ǭǦǵǦǷǴǨ ȃǳǫǶǩǮǮ ǵǶǮ ǷǴǱǳǫǽǳȁǻ Ǯ ǨǫǸǶȅǳȁǻ 

ȃǱǫǰǸǶǴǷǸǦǳǼǮȅǻ.  



¾ ǋǷǱǮ ǵǴǪǻǴǪǮǸȂ ǰ ǦǰǰǹǲǹǱȅǸǴǶǳȁǲ ǧǦǸǦǶǫȅǲ ǷǴ ǷǸǴǶǴǳȁ 

ǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯ, ǸǴ, ǦǱȂǸǫǶǳǦǸǮǨǴǯ ǱǮǸǮǯ-ǮǴǳǳȁǲ 

ǧǦǸǦǶǫȅǲ ȅǨǱȅȄǸǷȅ ǱǮǸǮǯ-ǵǴǱǮǲǫǶǳȁǫ, ǰǴǸǴǶȁǫ ǵǴȅǨǮǱǮǷȂ  Ǩ 

ǷǫǶǫǪǮǳǫ 1990-ǻ ǩǴǪǴǨ. ǔǷǴǧǫǳǳǴ ǵǶǫǪǵǴǽǸǮǸǫǱȂǳȁ Ǩ 

ȃǰǴǱǴǩǮǽǫǷǰǴǲ ǶǦǭǶǫǭǫ ǩǮǧǰǮǫ ǵǴǱǮǲǫǶǳȁǫ ǧǦǸǦǶǫǮ, ȃǱǫǲǫǳǸȁ 

ǰǴǸǴǶȁǻ Ǩ 2009 ǩǴǪǹ ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǱǮ ǮǷǷǱǫǪǴǨǦǸǫǱǮ 

ǳǫǲǫǼǰǴǩǴ ǎǷǷǱǫǪǴǨǦǸǫǱȂǷǰǴǩǴ ǮǳǷǸǮǸǹǸǦ ȃǱǫǰǸǶǴǳǳȁǻ 

ǳǦǳǴǷǮǷǸǫǲ ǚǶǦǹǳǩǴǺǫǶǦ. ǉǮǧǰǮǫ ǱǮǸǮǯ-ǵǴǱǮǲǫǶǳȁǫ ǧǦǸǦǶǫǮ 

ȃǰǴǱǴǩǮǽǫǷǰǮ ǭǳǦǽǮǸǫǱȂǳǴ ǽǮǿǫ, ǪǫǾǫǨǱǫ Ǩ ǵǶǴǮǭǨǴǪǷǸǨǫ Ǯ 

Ǳǫǩǽǫ ǹǸǮǱǮǭǮǶǹǫǸǷȅ Ǩ ǷǶǦǨǳǫǳǮǮ Ƿ ǰǴǳǨǫǳǼǮǴǳǦǱȂǳȁǲǮ 

ǱǮǸǮǫǨȁǲǮ ǧǦǸǦǶǫȅǲǮ, ǷǴǪǫǶǬǦǿǮǲǮ ǴǶǩǦǳǮǽǫǷǰǮǫ 

ǶǦǷǸǨǴǶǮǸǫǱǮ. 

 



¾ ǔǪǳǦ Ǯǭ ǼǫǱǫǯ çǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯè ð ǮǷǰǱȄǽǫǳǮǫ ǮǷǵǴǱȂǭǴǨǦǳǮȅ 
ǨǶǫǪǳȁǻ ǷǮǳǸǫǸǮǽǫǷǰǮǻ ǻǮǲǮǰǦǸǴǨ Ǩ ǷǫǱȂǷǰǴǲ ǻǴǭȅǯǷǸǨǫ, ǨǳǫǪǶǫǳǮǫ 
ǧǮǴǸǫǻǳǴǱǴǩǮǯ Ǩ ǭǫǲǱǫǪǫǱǮǫ, ǬǮǨǴǸǳǴǨǴǪǷǸǨǴ Ǯ ǵǫǶǫǶǦǧǴǸǰǹ 
ǷǫǱȂǻǴǭǵǶǴǪǹǰǼǮǮ.  

¾ ǛǮǲǮǭǦǼǮȅ ǷǫǱȂǷǰǴǩǴ ǻǴǭȅǯǷǸǨǦ - ǧǴǶȂǧǦ ǭǦ ǹǶǴǬǦǯǳǴǷǸȂ 
ǷǫǱȂǷǰǴǻǴǭȅǯǷǸǨǫǳǳȁǻ ǰǹǱȂǸǹǶ Ǯ ǵǴǨȁǾǫǳǮǫ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸǮ 
ǬǮǨǴǸǳǴǨǴǪǷǸǨǦ. ǊǴǷǸǮǬǫǳǮȅ ǴǽǫǨǮǪǳȁ. ǕǶǴǨǦǱȁ ǸǴǬǫ: ǨȁǶǴǬǪǫǳǮǫ 
ǵǱǴǪǴǶǴǪǮȅ ǵǴǽǨ, ǨǷǱǫǪǷǸǨǮǫ ǵǫǶǫǪǴǭǮǶǴǨǰǮ ǹǪǴǧǶǫǳǮǯ Ǩ ǵǴǩǴǳǫ ǭǦ 
ǨǷǫ ǧǴǱǫǫ Ǯ ǧǴǱǫǫ ǨȁǷǴǰǮǲǮ ǹǶǴǬǦȅǲǮ; ǵǫǶǫǮǭǧȁǸǴǰ ǻǮǲǮǮ Ǩ 
ǷǫǱȂǻǴǭǵǶǴǪǹǰǸǦǻ; ǭǦǩǶȅǭǳǫǳǮǫ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪȁ, ǪǱȅ ǰǴǸǴǶǴǯ 
ǶǹǰǴǸǨǴǶǳȁǫ ǻǮǲǮǽǫǷǰǮǫ ǹǪǴǧǶǫǳǮȅ ð ǮǳǴǶǴǪǳȁǫ ǸǫǱǦ.  

¾ ǖǫǾǫǳǮǫ ǵǶǴǧǱǫǲȁ ǳǦǯǪǫǳǴ ð ǨǴǭǨǶǦǸ ǰ ǵǶǮǶǴǪǫ: ǧǮǴǸǫǻǳǴǱǴǩǮǮ. 
ǈǴǷǷǸǦǳǴǨǱǫǳǮǫ ǵǶǮǶǴǪǳǴǩǴ ǧǦǱǦǳǷǦ ǲǮǰǶǴǴǶǩǦǳǮǭǲǴǨ Ǩ ǵǴǽǨǫ, 
ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǲǮǰǶǴǴǶǩǦǳǮǭǲǴǨ ǪǱȅ ǧǴǶȂǧȁ Ƿ ǧǴǱǫǭǳȅǲǮ 
ǷǫǱȂǻǴǭǰǹǱȂǸǹǶ Ǯ ǪǴǲǦǾǳǮǻ ǬǮǨǴǸǳȁǻ, ǵǶǮǲǫǳǫǳǮǫ ǲǮǰǶǴǴǶǩǦǳǮǭǲǴǨ 
ǪǱȅ ǵǴǨȁǾǫǳǮȅ ǹǶǴǬǦǯǳǴǷǸǮ, ȅǯǼǫǳǴǷǰǴǷǸǮ, ǹǪǴǫǨ Ǯ ǵǶǴǽǮǻ 
ǵǴǸǶǫǧǳǴǷǸǫǯ ǩǴǲǴ ǷǦǵǮǫǳǷ Ǩ ǧǫǱǰǦǻ, ǬǮǶǦǻ Ǯ ǹǩǱǫǨǴǪǦǻ.  

¾ ǓǫǴǷǵǴǶǮǲȁǲ ǵǶǫǮǲǹǿǫǷǸǨǴǲ ǵǶǮǲǫǳǫǳǮȅ Ǩ ǷǫǱȂǷǰǴǲ ǻǴǭȅǯǷǸǨǫ 
ǧǮǴǵǶǫǵǦǶǦǸǴǨ ǵǫǶǫǪ ǻǮǲǵǶǫǵǦǶǦǸǦǲǮ ȅǨǱȅǫǸǷȅ Ǯǻ ȃǰǴǱǴǩǮǽǫǷǰǦȅ 
ǽǮǷǸǴǸǦ. ǛǴǸȅ ǳǦ ǳȁǳǫǾǳǮǯ ǪǫǳȂ ǷǸǴǮǲǴǷǸȂ ǷǫǱȂǻǴǭǧǮǴǵǶǫǵǦǶǦǸǴǨ ǳǦ 
ǵǴǶȅǪǴǰ ǨȁǾǫ, ǽǫǲ ǷǸǴǮǲǴǷǸȂ Ǹǫǻ Ǭǫ ǻǮǲǮǽǫǷǰǮǻ ǹǪǴǧǶǫǳǮǯ, ǳǴ Ǯǻ 
ǶǦǷǻǴǪ ǳǦ ǪǨǦ ǵǴǶȅǪǰǦ ǲǫǳȂǾǫ. ǈ ǶǫǭǹǱȂǸǦǸǫ ð ȃǰǴǳǴǲǮȅ ǪǱȅ 
ǷǫǱȂǻǴǭǵǶǴǮǭǨǴǪǮǸǫǱǫǯ ǳǦ ǵǴǶȅǪǴǰ ǵǴ ǷǶǦǨǳǫǳǮȄ Ƿ ǻǮǲǮǽǫǷǰǮǲǮ 
ǷǫǱȂǻǴǭǵǶǫǵǦǶǦǸǦǲǮ. ǕǱȄǷ ȃǰǴǱǴǩǮǽǫǷǰǦȅ ǽǮǷǸǴǸǦ ǷǫǱȂǻǴǭǵǶǴǪǹǰǸǴǨ.  



¾ ǕǴǲǮǲǴ ǧǮǴǵǶǫǵǦǶǦǸǴǨ ǳǦ ǨǴǱǳǫ  ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǸǫǻǳǴǱǴǩǮǯ Ǩ ǷǫǱȂǷǰǴǫ 
ǻǴǭȅǯǷǸǨǴ ǵǶǮǾǱǮ ǳǦǳǴǸǫǻǳǴǱǴǩǮǮ, ǽǸǴ ǨǵǴǱǳǫ ǴǧǴǷǳǴǨǦǳǴ ǲǴǬǳǴ ǴǸǳǫǷǸǮ ǰ 
ǶǦǷǾǮǶǫǳǮȄ ǷǺǫǶȁ ǨǱǮȅǳǮȅ çǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯè, ǵǴǷǰǴǱȂǰǹ ǵǶǮ ǸǴǲ 
ǷǳǮǬǦǫǸǷȅ ǳǦǩǶǹǭǰǦ ǳǦ ǷǫǱȂǷǰǴǻǴǭȅǯǷǸǨǫǳǳȁǫ ȃǰǴǷǮǷǸǫǲȁ.  

¾ ǘǦǰ, Ǩ ǶǦǷǸǫǳǮǫǨǴǪǷǸǨǫ ǵǶǮǲǫǳǫǳǮǫ ǳǦǳǴǵǶǫǵǦǶǦǸǴǨ Ǩ ǰǦǽǫǷǸǨǫ 
ǲǮǰǶǴǹǪǴǧǶǫǳǮǯ ǴǧǫǷǵǫǽǮǨǦǫǸ ǵǴǨȁǾǫǳǮǫ ǹǷǸǴǯǽǮǨǴǷǸǮ ǰ 
ǳǫǧǱǦǩǴǵǶǮȅǸǳȁǲ ǵǴǩǴǪǳȁǲ ǹǷǱǴǨǮȅǲ Ǯ ǹǨǫǱǮǽǫǳǮǫ ǹǶǴǬǦǯǳǴǷǸǮ (Ǩ 
ǷǶǫǪǳǫǲ Ǩ 1,5-2 ǶǦǭǦ) ǵǴǽǸǮ ǨǷǫǻ ǵǶǴǪǴǨǴǱȂǷǸǨǫǳǳȁǻ (ǰǦǶǸǴǺǫǱȂ, 
ǭǫǶǳǴǨȁǫ, ǴǨǴǿǳȁǫ, ǵǱǴǪǴǨǴ-ȅǩǴǪǳȁǫ) Ǯ ǸǫǻǳǮǽǫǷǰǮǻ (ǻǱǴǵǴǰ, Ǳǫǳ) 
ǰǹǱȂǸǹǶ. ǣǺǺǫǰǸ ǭǪǫǷȂ ǪǴǷǸǮǩǦǫǸǷȅ ǧǱǦǩǴǪǦǶȅ ǧǴǱǫǫ ǦǰǸǮǨǳǴǲǹ 
ǵǶǴǳǮǰǳǴǨǫǳǮȄ ǲǮǰǶǴȃǱǫǲǫǳǸǴǨ Ǩ ǶǦǷǸǫǳǮǫ ǭǦ ǷǽȆǸ ǳǦǳǴǶǦǭǲǫǶǦ ǽǦǷǸǮǼ Ǯ 
Ǯǻ ǳǫǯǸǶǦǱȂǳǴǩǴ (Ǩ ȃǱǫǰǸǶǴǻǮǲǮǽǫǷǰǴǲ ǷǲȁǷǱǫ) ǷǸǦǸǹǷǦ, ǽǸǴ ǭǦǪǫǯǷǸǨǴǨǦǱǦ 
ǦǲǫǶǮǰǦǳǷǰǦȅ ǰǴǲǵǦǳǮȅ çNanotech Industries,  Inc.è (ǐǦǱǮǺǴǶǳǮȅ), 
ǭǦǵǦǸǫǳǸǴǨǦǨ ǸǫǻǳǴǱǴǩǮȄ ǵǶǫǪǵǴǷǫǨǳǴǯ ǳǦǳǴǴǧǶǦǧǴǸǰǮ Ƿǫǲȅǳ ǳǦ ǴǷǳǴǨǫ 
ǧǮǴǱǴǩǮǽǫǷǰǮ ǦǰǸǮǨǳȁǻ ǲǳǴǩǴǺǹǳǰǼǮǴǳǦǱȂǳȁǻ ǲǦǸǫǶǮǦǱǴǨ, ǰǴǸǴǶȁǫ ǧȁǱǮ 
ǳǦǭǨǦǳȁ ǳǦǳǴǽǮǵǷǦǲǮ.  

¾ ǕǶǦǰǸǮǽǫǷǰǮ ǳǫ ǵǴǨȁǾǦȅ ǷǸǴǮǲǴǷǸȂ ǴǧǶǦǧǴǸǰǮ, ǸǫǻǳǴǱǴǩǮȅ ǴǸ çNanotech 
Industries,  Inc.è ǪǴ 50 % ǹǨǫǱǮǽǮǨǦǫǸ ǹǶǴǬǦǯǳǴǷǸȂ ǰǦǰ ǵǶǴǪǴǨǴǱȂǷǸǨǫǳǳȁǻ, 
ǸǦǰ Ǯ ǸǫǻǳǮǽǫǷǰǮǻ ǰǹǱȂǸǹǶ. ǓǦǳǴǽǮǵǷȁ ǵǶǫǪǷǸǦǨǱȅȄǸ ǷǴǧǴǯ ǸǨȆǶǪȁǯ 
ǵǴǶǮǷǸȁǯ ǳǴǷǮǸǫǱȂ (ǲǮǳǫǶǦǱȂǳȁǯ ǲǦǸǫǶǮǦǱ, ǩǱǮǳǦ, ǸǴǶǺ, ǵǴǱǮǲǫǶ), ǵǴǶȁ 
ǰǴǸǴǶǴǩǴ ǷǴǪǫǶǬǦǸ ǳǦǳǴǽǦǷǸǮǼȁ ǧǮǴǱǴǩǮǽǫǷǰǮ ǦǰǸǮǨǳȁǻ ǨǫǿǫǷǸǨ. ǗǴǷǸǦǨ 
ǧǮǴǱǴǩǮǽǫǷǰǮ ǦǰǸǮǨǳȁǻ ǳǦǳǴǽǮǵǷǴǨ ǨȁǧǮǶǦȄǸ Ƿ ǹǽȆǸǴǲ ǴǬǮǪǦǫǲȁǻ Ǯ 
ǹǷǶǫǪǳȆǳǳȁǻ ǳǫǧǱǦǩǴǵǶǮȅǸǳȁǻ ǹǷǱǴǨǮǯ. 

¾ ǕǴ ǲǳǫǳǮȄ ǹǽȆǳȁǻ, ǵǶǮǲǫǳǫǳǮǫ ǳǦǳǴǸǫǻǳǴǱǴǩǮǯ Ǩ ǷǫǱȂǷǰǴǲ ǻǴǭȅǯǷǸǨǫ (ǵǶǮ 
ǨȁǶǦǿǮǨǦǳǮǮ ǭǫǶǳǦ, ǴǨǴǿǫǯ, ǶǦǷǸǫǳǮǯ Ǯ ǬǮǨǴǸǳȁǻ) Ǯ ǳǦ ǵǮǿǫǨȁǻ 
ǵǶǴǮǭǨǴǪǷǸǨǦǻ (ǵǶǮ ǵǫǶǫǶǦǧǴǸǰǫ Ǯ ǹǵǦǰǴǨǰǫ) ǵǶǮǨǫǪȆǸ ǰ ǶǴǬǪǫǳǮȄ 
ǷǴǨǫǶǾǫǳǳǴ ǳǴǨǴǩǴ ǰǱǦǷǷǦ ǵǮǿǫǨȁǻ ǵǶǴǪǹǰǸǴǨ ð ǳǦǳǴǵǶǴǪǹǰǸǴǨ, ǰǴǸǴǶȁǫ ǷǴ 
ǨǶǫǲǫǳǫǲ ǨȁǸǫǷǳȅǸ Ƿ ǶȁǳǰǦ ǩǫǳǳǴ-ǲǴǪǮǺǮǼǮǶǴǨǦǳǳȁǫ ǵǶǴǪǹǰǸȁ.  



¾ ǖǦǷǷǰǦǭ ǵǶǴ ǪǴǷǸǮǬǫǳǮȅ ǭǫǱȆǳȁǻ ǸǫǻǳǴǱǴǩǮǯ ǳǫ ǲǴǬǫǸ ǴǧǴǯǸǮǷȂ ǧǫǭ 
ǩǫǳǳǴǯ ǮǳǬǫǳǫǶǮǮ, ǰǴǸǴǶǦȅ ǴǸǰǶȁǨǦǫǸ ǵǫǶǫǪ ǽǫǱǴǨǫǽǫǷǸǨǴǲ ǵǹǸǮ 
ǶǫǾǫǳǮȅ ǵǶǴǧǱǫǲȁ ǮǷǸǴǿǫǳǮȅ ǶǫǷǹǶǷǴǨ Ǯ ǳǦǷǸǶǦǮǨǦǫǸ ǳǦ ǶǦǭǹǲǳǴǫ 
ǵǶǮǶǴǪǴǵǴǱȂǭǴǨǦǳǮǫ. 

¾ ǈ ȃǸǴǲ ǵǱǦǳǫ ǮǷǷǱǫǪǴǨǦǸǫǱǮ Ǯǭ ǮǭǶǦǮǱȂǷǰǴǩǴ ǎǳǷǸǮǸǹǸǦ ǈǫǯǼǲǦǳǦ 
ǳǦǹǽǮǱǮǷȂ ǲǫǳȅǸȂ ǷǸǶǹǰǸǹǶǹ ǊǓǐ ǴǨǴǿǫǯ Ǯ ǺǶǹǰǸǴǨ ǪǱȅ ǹǱǹǽǾǫǳǮȅ Ǯǻ 
ǨǳǫǾǳǫǩǴ ǨǮǪǦ Ǯ ǨǰǹǷǦ. ǔǷǳǴǨǳȁǫ ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ ǵǱǴǪǴǨ ǵǶǮ ȃǸǴǲ ǳǫ 
ǲǫǳȅȄǸǷȅ. ǒǫǸǴǪ ǮǭǶǦǮǱȂǷǰǮǻ ǹǽȆǳȁǻ ǳǦǮǧǴǱǫǫ ǸǴǽǳȁǯ Ǯǭ ǨǷǫǻ 
ǷǹǿǫǷǸǨǹȄǿǮǻ ǳǦ ǷǫǩǴǪǳȅǾǳǮǯ ǪǫǳȂ Ǯ ǵǶǫǪǷǸǦǨǱȅǫǸ ǧǴǱȂǾǴǯ ǮǳǸǫǶǫǷ 
ǪǱȅ ǷǦǪǴǨǴǪǴǨ. ǊǴ ǷǮǻ ǵǴǶ ǱȄǧȁǫ ǮǭǲǫǳǫǳǮȅ ǷǸǶǹǰǸǹǶȁ ǊǓǐ ǵǱǴǪǴǨ 
ǵǶǮǳǴǷǮǱǮ ǳǫǵǶǫǪǷǰǦǭǹǫǲȁǯ ǶǫǭǹǱȂǸǦǸ, ǸǦǰ ǰǦǰ ǵǴǲǮǲǴ ǨǰǹǷǴǨȁǻ 
ǰǦǽǫǷǸǨ Ǯ ǨǳǫǾǳǫǩǴ ǨǮǪǦ ǴǳǮ ǷǱǹǽǦǯǳǴ ǭǦǸǶǦǩǮǨǦǱǮ Ǯ ǪǶǹǩǮǫ ǵǶǮǭǳǦǰǮ 
ǶǦǷǸǫǳǮǯ. 

¾ ǓǴǨȁǯ ǲǫǸǴǪ ǵǴǷǸǶǴǫǳ ǳǦ ǵǶǮǳǼǮǵǫ ǩǴǲǴǱǴǩǮǽǳǴǯ ǶǫǰǴǲǧǮǳǦǼǮǮ ð 
ǷǵǴǷǴǧǦ ǹǷǸǶǦǳǫǳǮȅ ǪǨǹǻ- ǮǱǮ ǴǪǳǴǳǮǸǫǨȁǻ ǵǴǨǶǫǬǪǫǳǮǯ ǊǓǐ Ƿ 
ǵǴǲǴǿȂȄ ǵǴǨǸǴǶȅȄǿǫǩǴǷȅ ǰǴǵǮǶǴǨǦǳǮȅ ǵǶǮǭǳǦǰǴǨ, ǰǴǸǴǶȁǯ 
ǮǷǵǴǱȂǭǹǫǸǷȅ ǰǱǫǸǰǦǲǮ ǽǦǿǫ ǨǷǫǩǴ. ǉǫǳǫǸǮǰǮ ǳǦǹǽǮǱǮǷȂ ǮǷǵǴǱȂǭǴǨǦǸȂ 
ȃǸǴǸ ǵǶǴǼǫǷǷ Ǩ ǷǴǧǷǸǨǫǳǳȁǻ ǼǫǱȅǻ. ǔǳǮ ǨȁǧǮǶǦȄǸ ǳǫǴǧǻǴǪǮǲǹȄ ǽǫǶǸǹ 
Ǯ çǴǧǶǫǭǦȄǸè ǊǓǐ ǸǦǰǮǲ ǴǧǶǦǭǴǲ, ǽǸǴǧȁ ǵǶǮ ǫǷǸǫǷǸǨǫǳǳǴǲ 
ǨǴǷǷǸǦǳǴǨǱǫǳǮǮ ǰǱǫǸǰǮ ǷǦǲǮ ǵǴǪǷǸǦǨǮǱǮ ǫȆ Ǩ ǲǴǱǫǰǹǱȁ. 

¾ ǊǱȅ ǵǴǰǦǭǦǸǫǱȂǳǴǩǴ ȃǰǷǵǫǶǮǲǫǳǸǦ ǹǽȆǳȁǫ ǵǴǵȁǸǦǱǮǷȂ ǮǭǲǫǳǮǸȂ ǼǨǫǸ 
ǸǴǲǦǸǴǨ. ǘǦǰ ǶǫǭǹǱȂǸǦǸ ǮǷǷǱǫǪǴǨǦǳǮȅ ǲǴǬǳǴ ǧȁǱǴ ǧǫǭ ǸǶǹǪǦ 
ǴǸǷǱǫǪǮǸȂ ǨǮǭǹǦǱȂǳǴ. ǈ ǶǫǭǹǱȂǸǦǸǫ ǩǴǲǴǱǴǩǮǽǳǦȅ ǶǫǰǴǲǧǮǳǦǼǮȅ 
ǵǶǴǮǭǴǾǱǦ Ǩ 14% ǷǱǹǽǦǫǨ, ǽǸǴ ǷǽǮǸǦǫǸǷȅ ǨȁǷǴǰǮǲ ǵǴǰǦǭǦǸǫǱǫǲ 
ǸǴǽǳǴǷǸǮ. 



¾ ǈ ǵǴǷǱǫǪǳǫǫ ǪǫǷȅǸǮǱǫǸǮǫ ǪǮǳǦǲǮǽǳǴ ǶǦǭǨǮǨǦǫǸǷȅ ǲǴǿǳǴǫ 
ǳǦǹǽǳǴ-ǵǶǦǰǸǮǽǫǷǰǴǫ ǳǦǵǶǦǨǱǫǳǮǫ çThe Blue Economyè 
(çǩǴǱǹǧǦȅ ȃǰǴǳǴǲǮǰǦè ǮǱǮ ȃǰǴǳǴǲǮǰǦ ǲǴǶǫǵǶǴǪǹǰǸǴǨ). ǣǸǴǲǹ 
ǳǦǵǶǦǨǱǫǳǮȄ ǵǴǷǨȅǿǫǳȁ ǷǴǸǳǮ ǵǹǧǱǮǰǦǼǮǯ Ǯ ǵǦǸǫǳǸǴǨ, 
ǶǦǭǶǦǧǴǸǦǳȁ ǳǴǨȁǫ ǸǫǻǳǴǱǴǩǮǮ, ǷǴǭǪǦǳȁ ǷǴǸǳǮ ǳǦǹǽǳǴ-
ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǻ ǰǴǲǵǦǳǮǯ Ǩ ǶǦǭǳȁǻ ǷǸǶǦǳǦǻ.  

¾ ǔǪǳǮǲ Ǯǭ ǴǽǫǳȂ ǨǦǬǳȁǻ ǳǦǵǶǦǨǱǫǳǮǯ çǩǴǱǹǧǴǯ ȃǰǴǳǴǲǮǰǮè 
ȅǨǱȅǫǸǷȅ ǩǱǹǧǴǰǦȅ ǵǶǴǲȁǾǱǫǳǳǦȅ ǵǫǶǫǶǦǧǴǸǰǦ ǨǴǪǴǶǴǷǱǫǯ Ǯǭ 
ǲǴǶǷǰǮǻ, Ƕǫǽǳȁǻ, ǴǭȆǶǳȁǻ Ǯ ǮǷǰǹǷǷǸǨǫǳǳȁǻ ǨǴǪǴȆǲǴǨ Ƿ ǼǫǱȂȄ 
ǵǴǱǹǽǫǳǮȅ ǾǮǶǴǰǴǩǴ ǦǷǷǴǶǸǮǲǫǳǸǦ Ǽǫǳǳȁǻ ǵǶǴǪǹǰǸǴǨ. ǔǪǳǮǲǮ 
Ǯǭ ǷǦǲȁǻ ǲǦǷǷǴǨȁǻ ǵǶǴǪǹǰǸǴǨ ǵǫǶǫǶǦǧǴǸǰǮ ǨǴǪǴǶǴǷǱǫǯ 
ȅǨǱȅȄǸǷȅ ǨǴǱǴǰǳǦ ǳǦ ǴǷǳǴǨǫ ǦǱȂǩǮǳǦǸǦ (ǦǱȂǩǮǳǦǸ ð ǴǷǳǴǨǳǴǫ 
ǨǫǿǫǷǸǨǴ ǨǴǪǴǶǴǷǱǫǯ, ǵǴǱǮǷǦǻǦǶǮǪ ǧǱǮǭǰǮǯ ǵǴ ǻǮǲǮǽǫǷǰǴǲǹ 
ǷǸǶǴǫǳǮȄ ǰ ǼǫǱǱȄǱǴǭǫ). ǔǪǳǦǰǴ, ǰǦǰ ǴǰǦǭǦǱǴǷȂ Ǩ ǵǴǷǱǫǪǳǮǫ 
ǩǴǪȁ, Ǯǭ ǨǴǪǴǶǴǷǱǫǯ ǲǴǬǳǴ ǵǶǴǮǭǨǴǪǮǸȂ ǶǦǭǳȁǫ ǨǮǪȁ 
ǧǮǴǸǴǵǱǮǨǦ Ǯ ǵǶǴǷǸǫǯǾǮǫ ǴǶǩǦǳǮǽǫǷǰǮǫ ǨǫǿǫǷǸǨǦ ǰǦǰ ǷȁǶȂǫ 
ǪǱȅ ǧǴǱǫǫ ǷǱǴǬǳȁǻ ǵǶǴǪǹǰǸǴǨ: ǲǦǷǫǱ, ǧǮǴǱǴǩǮǽǫǷǰǮ ǦǰǸǮǨǳȁǻ 
ǨǫǿǫǷǸǨ, ǱǫǰǦǶǷǸǨ. ǕǶǮ ȃǸǴǲ ǳǫ ǳǦǪǴ ǧǹǶǮǸȂ ǷǰǨǦǬǮǳȁ Ǯ 
ǭǦǧǮǶǦǸȂǷȅ Ǩ ǴǸǪǦǱȆǳǳȁǫ ǹǩǴǱǰǮ ǵǱǦǳǫǸȁ, ǰǶǹǾǮǸȂ 
ǦǶǰǸǮǽǫǷǰǮǯ ǾǫǱȂǺ ð ǪǴǷǸǦǸǴǽǳǴ ǨǴǪǴǫǲǦ ǵǴǪ ǨǴǪǴǶǴǷǱǮ Ǯ 
ǷǴǱǳǫǽǳǴǩǴ ǷǨǫǸǦ ǪǱȅ Ǯǻ ǵǮǸǦǳǮȅ Ǯ ǶǦǭǲǳǴǬǫǳǮȅ.  

 



¾ ǣǰǷǵǫǶǸȁ ǴǸǲǫǽǦȄǸ ǨȁǷǴǰǹȄ ȃǰǴǳǴǲǮǽǳǴǷǸȂ ǵǴǱǹǽǫǳǮȅ ǧǮǴǸǴǵǱǮǨǦ Ǯǭ 

ǨǴǪǴǶǴǷǱǫǯ Ǩ ǷǶǦǨǳǫǳǮǮ Ƿ ǪǶǹǩǮǲǮ ǷǵǴǷǴǧǦǲǮ ǵǴǱǹǽǫǳǮȅ ǧǮǴǸǴǵǱǮǨǦ Ǯǭ 

ǶǦǷǸǫǳǮǯ Ǯ ǵǶǫǪǷǰǦǭȁǨǦȄǸ ǶǫǭǰǮǯ ǶǴǷǸ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǨǴǪǴǶǴǷǱǫǯ Ǩ 

ǧǱǮǬǦǯǾǮǫ ǩǴǪȁ. ǕǶǫǮǲǹǿǫǷǸǨǦ ǧǮǴǸǴǵǱǮǨǦ Ǯǭ ǨǴǪǴǶǴǷǱǫǯ : 

¾ - ǸǴǵǱǮǨǴ ǵǴǸǫǳǼǮǦǱȂǳǴ ǵǶǴǪǹǼǮǶǹǫǸǷȅ ǵǶȅǲǴ Ǩ ǨǴǪǴǶǴǷǱȅǻ Ƿ ǵǴǲǴǿȂȄ 

ǷǴǱǳǫǽǳǴǯ ȃǳǫǶǩǮǮ; 

¾ - ǳǫ ǳǹǬǳǴ ǭǦǳǮǲǦǸȂ ǵǱǴǿǦǪǮ, ǭǦǳȅǸȁǫ ǵǴǪ ǨȁǶǦǿǮǨǦǳǮǫ ǷǫǱȂǻǴǭǰǹǱȂǸǹǶ; 

¾ - ǵǶǴǼǫǷǷ ǵǶǴǮǭǨǴǪǷǸǨǦ ǱǫǩǰǴ ǲǦǷǾǸǦǧǮǶǹǫǸǷȅ; 

¾ - Ǽǫǳȁ ǩǴǸǴǨǴǯ ǵǶǴǪǹǰǼǮǮ ǷǶǦǨǳǮǲȁ Ƿ ǼǫǳǦǲǮ ǳǦ ǴǧȁǽǳǴǫ ǸǴǵǱǮǨǴ; 

¾ - ȃǰǴǱǴǩǮǽǫǷǰǦȅ ǽǮǷǸǴǸǦ ǵǶǴǮǭǨǴǪǷǸǨǦ. 

¾ ǈ ȃǸǴǲ ǳǦǵǶǦǨǱǫǳǮǮ ǧǮǴǱǴǩǮ Ǯǭ Bio Architecture  Lab  ǷǴǭǪǦǱǮ ǸǫǻǳǴǱǴǩǮȄ 

ǵǴǱǹǽǫǳǮȅ ȃǸǦǳǴǱǦ Ƿ ǵǴǲǴǿȂȄ ǨǮǧǶǮǴǳǦ Vibrio splendidus. ǈȁǻǴǪ ǷǵǮǶǸǦ ǵǴ 

ǨǫǷǹ ǷǴǷǸǦǨǮǱ 0,281 ǴǸ ǲǦǷǷȁ ǷǹǻǮǻ ǨǴǪǴǶǴǷǱǫǯ, ǽǸǴ ȃǰǨǮǨǦǱǫǳǸǳǴ ǵǶǮǲǫǶǳǴ 

80% ǴǸ ǸǫǴǶǫǸǮǽǫǷǰǮ ǲǦǰǷǮǲǦǱȂǳǴǩǴ ǵǶǴǮǭǨǴǪǷǸǨǦ ȃǸǦǳǴǱǦ Ǯǭ ǷǦǻǦǶǦ, 

ǷǴǪǫǶǬǦǿǫǩǴǷȅ Ǩ ǨǴǪǴǶǴǷǱȅǻ.  

¾ ǎǷǻǴǪȅ Ǯǭ ǸǫǲǵǦ ǶǴǷǸǦ ǨǴǪǴǶǴǷǱǫǯ Ǯ ǐǕǊ ǵǶǫǴǧǶǦǭǴǨǦǳǮȅ Ǯǻ Ǩ ǬǮǪǰǴǫ 

ǸǴǵǱǮǨǴ, ǦǨǸǴǶȁ ǸǫǻǳǴǱǴǩǮǮ ǴǼǫǳǮǨǦȄǸ ǨǴǭǲǴǬǳǹȄ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸȂ 

ǲǴǶǷǰǮǻ ǺǫǶǲ ǰǦǰ 19 ǸȁǷȅǽ ǱǮǸǶǴǨ ȃǸǦǳǴǱǦ Ƿ ǩǫǰǸǦǶǦ Ǩ ǩǴǪ. ǆ ȃǸǴ ǵǶǮǲǫǶǳǴ 

ǨǪǨǴǫ ǧǴǱȂǾǫ, ǽǫǲ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǯ ǵǴǰǦǭǦǸǫǱȂ ǪǱȅ ǷǦǻǦǶǳǴǩǴ ǸǶǴǷǸǳǮǰǦ, Ǯ Ǩ 

5 ǶǦǭ ǨȁǾǫ, ǽǫǲ ǰǹǰǹǶǹǭȁ. ǈ ǵǫǶǷǵǫǰǸǮǨǫ ǪǴǷǸǮǬǫǳǮǫ ǧǮǴǱǴǩǴǨ Ǯǭ Bio 

Architecture  Lab ǵǴǭǨǴǱǮǸ ǵǫǶǫǳǫǷǸǮ ǭǦǪǦǽǹ ǵǴǱǹǽǫǳǮȅ ǷȁǶȂȅ ǪǱȅ ǧǮǴǸǴǵǱǮǨǦ 

ǴǸ ǳǦǭǫǲǳȁǻ ǺǫǶǲ ǰ ǲǴǶǷǰǮǲ. 



¾ ǔǪǳǮǲ Ǯǭ ǨǦǬǳǫǯǾǮǻ ǳǦǵǶǦǨǱǫǳǮǯ ǷǴǨǶǫǲǫǳǳǴǩǴ ǶǦǭǨǮǸǮȅ ǳǦǹǽǳǴ-
ǸǫǻǳǮǽǫǷǰǴǩǴ ǵǶǴǩǶǫǷǷǦ ȅǨǱȅǫǸǷȅ ǷǲǫǳǦ ǵǦǶǦǪǮǩǲȁ: ǴǸ ȃǰǷǸǫǳǷǮǨǳǴǩǴ 
ǰ ǹǷǸǴǯǽǮǨǴǲǹ ǶǦǭǨǮǸǮȄ Ƿ ǦǰǼǫǳǸǴǲ ǳǦ ǲǦǰǷǮǲǦǱȂǳǴǫ ǷǴǻǶǦǳǫǳǮǫ 
ǵǶǮǶǴǪȁ Ǯ ǫȆ ǷǦǲǴǩǴ ǦǰǸǮǨǳǴǩǴ ǽǱǫǳǦ ð ǽǫǱǴǨǫǰǦ, ǪǫǷǸǶǹǰǸǮǨǳǦȅ 
ǦǰǸǮǨǳǴǷǸȂ ǰǴǸǴǶǴǩǴ ǵǴ ǴǸǳǴǾǫǳǮȄ ǰ ǵǶǮǶǴǪǫ ǪǴǷǸǮǩǱǦ ǰǶǮǸǮǽǫǷǰǴǩǴ 
ǹǶǴǨǳȅ. ǆǳǸǶǴǵǴǩǫǳǳȁǯ ǺǦǰǸǴǶ Ǩ ǳǦǶǹǾǫǳǮǮ ȃǰǴǧǦǱǦǳǷǦ ǷǴ ǨǷǫǲǮ 
ǨȁǸǫǰǦȄǿǮǲǮ Ǯǭ ȃǸǴǩǴ ǳǫǩǦǸǮǨǳȁǲǮ ǵǴǷǱǫǪǷǸǨǮȅǲǮ ǷǸǦǱ 
ǪǴǲǮǳǮǶǹȄǿǮǲ. ǈ ǷǨȅǭǮ Ƿ ȃǸǮǲ Ǩ ǶǦǭǨǮǸȁǻ ǷǸǶǦǳǦǻ ǴǧǿǫǷǸǨǴ Ǯ 
ǵǶǦǨǮǸǫǱȂǷǸǨǦ ǷǸǦǨȅǸ ǭǦǪǦǽǹ Ǯ ǵǶǮǳǮǲǦȄǸ ǵǶǴǩǶǦǲǲȁ ǳǦǼǮǴǳǦǱȂǳǴǩǴ 
Ǯ ǮǳǸǫǶǳǦǼǮǴǳǦǱȂǳǴǩǴ ǻǦǶǦǰǸǫǶǦ ǵǴ ǭǦǿǮǸǫ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪȁ. 
ǕǶǮǾǱǦ ǵǴǶǦ ǷǵǦǷǦǸȂ ǵǱǦǳǫǸǹ ǴǸ ǳǫǶǦǭǹǲǳǴǯ ǮǭǧȁǸǴǽǳǴǯ ȃǰǷǵǱǹǦǸǦǼǮǮ 
ǫȆ ǶǫǷǹǶǷǴǨ ǽǫǱǴǨǫǰǴǲ. ǈ ǴǸǨǫǸ ǳǦ ȃǸǴǸ ǨȁǭǴǨ ǨǶǫǲǫǳǮ Ǩ ǰǴǳǼǫ XX 
ǨǫǰǦ ǷǺǴǶǲǮǶǴǨǦǱǴǷȂ Ǯ ǵǶǴǪǴǱǬǦǫǸ ǶǦǭǨǮǨǦǸȂǷȅ Ǩ ǳǦǷǸǴȅǿǮǯ ǲǴǲǫǳǸ 
ǳǴǨǴǫ ǳǦǵǶǦǨǱǫǳǮǫ ǳǦǹǰǮ Ǯ ǵǶǦǰǸǮǰǮ ǵǴǪ ǳǦǭǨǦǳǮǫǲ çǭǫǱȆǳȁǫ 
ǸǫǻǳǴǱǴǩǮǮè, ǴǻǨǦǸȁǨǦȄǿǫǫ ǵǶǦǰǸǮǽǫǷǰǮ ǨǷǫ ǷǺǫǶȁ ǪǫȅǸǫǱȂǳǴǷǸǮ 
ǽǫǱǴǨǫǰǦ.  

¾ ǈ ǵǫǶǷǵǫǰǸǮǨǫ ǴǬǮǪǦǫǸǷȅ ǪǦǱȂǳǫǯǾǫǫ ǹǷǰǴǶǫǳǳǴǫ ǶǦǭǨǮǸǮǫ ǾǮǶǴǰǴǩǴ 
ǷǵǫǰǸǶǦ ȃǰǴǱǴǩǮǽǫǷǰǮ ǽǮǷǸȁǻ ǸǫǻǳǴǱǴǩǮǯ. ǐ ǳǦǮǧǴǱǫǫ ǴǷǸǶȁǲ 
ǩǱǴǧǦǱȂǳȁǲ ȃǰǴǱǴǩǮǽǫǷǰǮǲ ǵǶǴǧǱǫǲǦǲ ǷǫǩǴǪǳȅ ǴǸǳǴǷȅǸ ǹǸǶǦǸǹ 
ǧǮǴǶǦǭǳǴǴǧǶǦǭǮȅ, ǮǭǲǫǳǫǳǮǫ ǰǱǮǲǦǸǦ, ǪǴǷǸǹǵ ǰ ǰǦǽǫǷǸǨǫǳǳǴǯ ǨǴǪǫ Ǯ 
ǪǶǹǩǮǲ ǶǫǷǹǶǷǦǲ, ǵǴȃǸǴǲǹ ǲǴǬǳǴ ǵǶǫǪǵǴǱǴǬǮǸȂ, ǽǸǴ ǶǦǭǨǮǸǮǫ 
ǸǫǻǳǴǱǴǩǮǯ ǧǹǪǫǸ ǳǦǵǶǦǨǱǫǳǴ ǳǦ Ǯǻ ǶǫǾǫǳǮǫ. ǕǶǮ ȃǸǴǲ çǭǫǱȆǳȁǫ 
ǸǫǻǳǴǱǴǩǮǮè ǳǫ ǷǨǴǪȅǸǷȅ ǰ ǽǦǷǸǳȁǲ ǷǱǹǽǦȅǲ. çǍǫǱȆǳȁǫ ǸǫǻǳǴǱǴǩǮǮè ð 
ȃǸǴ Ǯ ȃǰǴǱǴǩǮǽǫǷǰǮ ǧǫǭǴǵǦǷǳǴǫ ǷȁǶȂǫ, Ǯ ȃǰǴǱǴǩǮǽǫǷǰǮ ǧǫǭǴǵǦǷǳȁǫ 
ǰǴǳǫǽǳȁǫ ǵǶǴǪǹǰǸȁ, Ǯ ȃǰǴǱǴǩǮǽǫǷǰǮ ǧǫǭǴǵǦǷǳȁǫ ǸǫǻǳǴǱǴǩǮǮ 
ǵǶǴǮǭǨǴǪǷǸǨǦ. 



ǈ ǩǱǦǨǫ 3D-ǵǫǽǦǸǮ ð ǹǬǫ 

ǶǦǷǷǰǦǭȁǨǦǱǴǷȂ Ǵ ǵǶǮǱǴǬǫǳǮǮ 

ȃǸǴǩǴ ǳǴǨǫǯǾǫǩǴ ǳǦǵǶǦǨǱǫǳǮȅ Ǩ 

ǳǦǹǰǫ Ǯ ǸǫǻǳǮǰǫ ǰ ǪǶǫǨǳǫǯǾǫǯ 

ǷǺǫǶǫ ǭǳǦǳǮǯ Ǯ ǵǶǦǰǸǮǰǮ ð 

ǲǫǪǮǼǮǳǫ. ǐǦǰ ǧȁǱǴ ǴǸǲǫǽǫǳǴ, 

ǳǫǸ ǳǮǽǫǩǴ ǨǦǬǳǫǫ ǪǱȅ ǽǫǱǴǨǫǰǦ, 

ǽǫǲ ǭǪǴǶǴǨȂǫ. ǊǴǷǸǮǬǫǳǮȅ Ǩ 

ǲǫǪǮǼǮǳǫ ǰǦǷǦȄǸǷȅ ǨǷǫǻ: Ǯ Ǹǫǻ, Ƿ 

ǽȂǫǯ ǵǴǲǴǿȂȄ ǴǳǮ ǳǦ ǷǨǫǸ 

ǵǴȅǨǱȅȄǸǷȅ ð ǹǽȆǳȁǻ Ƿ 

ǮǳǬǫǳǫǶǦǲǮ, Ǯ Ǹǫǻ, ǰǸǴ ǮǲǮ 

ǵǴǨǷǫǲǫǷǸǳǴ ǵǴǱȂǭǹǫǸǷȅ ð ǱǫǰǦǶǫǯ 

Ƿ ǴǧȁǨǦǸǫǱȅǲǮ. ǈǶȅǪ ǱǮ ǳǦǯǪȆǸǷȅ 

ǨǴ ǨǷǫǲ ǼǮǨǮǱǮǭǴǨǦǳǳǴǲ ǲǮǶǫ 

ǽǫǱǴǨǫǰ, ǰǴǸǴǶȁǯ ǳǦ ǵǶǴǸȅǬǫǳǮǮ 

ǨǷǫǯ ǷǨǴǫǯ ǬǮǭǳǮ, Ǯ 

ǳǫǴǪǳǴǰǶǦǸǳǴ, ǳǫ ǵǶǮǧǫǩǦǱ ǰ 

ǲǫǪǮǼǮǳǷǰǮǲ ǹǷǱǹǩǦǲ. ǕǴȃǸǴǲǹ 

ǷǸǴǮǸ ǴǷǴǧǴ ǴǷǸǦǳǴǨǮǸȂǷȅ ǳǦ 

ǪǴǷǸǮǬǫǳǮȅǻ ǮǳǳǴǨǦǼǮǴǳǳȁǻ 

ǷǮǷǸǫǲ Ǩ ǴǧǱǦǷǸǮ ǲǫǪǮǼǮǳȁ.  



¾ ǓǦǽǦǸȂ, ǵǴǬǦǱǹǯ, ǷǱǫǪǹǫǸ Ƿ ǵǶǴǶȁǨǳȁǻ ǶǦǭǶǦǧǴǸǴǰ Ǩ ǴǧǱǦǷǸǮ 
ǲǫǪǮǼǮǳȁ, ǷǸǦǨǾǮǻ ǨǴǭǲǴǬǳȁǲǮ ǱǮǾȂ ǧǱǦǩǴǪǦǶȅ ǵǴǷǱǫǪǳǮǲ 
ǴǸǰǶȁǸǮȅǲ ǹǽȆǳȁǻ Ǯ ǮǭǴǧǶǫǸǫǳǮȅǲ ǮǳǬǫǳǫǶǴǨ, ǧǫǭ ǰǴǸǴǶȁǻ 
ǲǫǪǮǰǮ ǱǮǾȂ ǲǫǽǸǦǸȂ ǲǴǩǱǮ Ǵ ǵǴǱǳǴǼǫǳǳǴǲ ǱǫǽǫǳǮǮ, Ǧ 
ǵǦǼǮǫǳǸȁ ǪǦǬǫ Ǯ ǳǫ ǵǴǲȁǾǱȅǱǮ. ǐ ǵǶǮǲǫǶǹ, Ǵǧ ǴǵǫǶǦǼǮǮ ǳǦ 
ǩǴǱǴǨǳǴǲ ǲǴǭǩǫ ǧǫǭ ǸǶǫǵǦǳǦǼǮǮ ǽǫǶǫǵǦ.   

¾ ǈ ǎǭǶǦǮǱǫ Ǩ ǲǫǪǼǫǳǸǶǫ ǖǦǲǧǦǲ ǨǵǫǶǨȁǫ Ǩ ǮǷǸǴǶǮǮ ǲǫǪǮǼǮǳȁ 
ǷǸǶǦǳȁ ǴǷǹǿǫǷǸǨǮǱǮ ǴǵǫǶǦǼǮȄ ǳǦ ǩǴǱǴǨǳǴǲ ǲǴǭǩǫ ǽǫǱǴǨǫǰǦ, 
ǵǴǷǶǫǪǷǸǨǴǲ ǳǦǵǶǦǨǱǫǳǳȁǻ ǹǱȂǸǶǦǭǨǹǰǴǨȁǻ ǨǴǱǳ ǵǴǪ 
ǰǴǳǸǶǴǱǫǲ ǲǦǩǳǮǸǳǴ-ǶǫǭǴǳǦǳǷǳǴǩǴ ǸǴǲǴǩǶǦǺǦ. ǘǦǰǴǫ 
ǨǲǫǾǦǸǫǱȂǷǸǨǴ ǷǸǦǱǴ ǨǴǭǲǴǬǳȁǲ Ƿ ǵǴǲǴǿȂȄ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 
ǲǫǪǮǼǮǳǷǰǴǯ ǸǫǻǳǴǱǴǩǮǮ, ǶǦǭǶǦǧǴǸǦǳǳǴǯ ǮǭǶǦǮǱȂǷǰǴǯ ǳǦǹǽǳǴǯ 
ǰǴǲǵǦǳǮǫǯ çǎǳǷǦǯǸǫǰè, ǰǴǸǴǶǦȅ ǪǴ ȃǸǴǩǴ ǵǶǴǨǫǱǦ ǷǨȁǾǫ ǷǸǦ 
ǵǶǴǼǫǪǹǶ ǵǴ ǷǨǴǫǯ ǸǫǻǳǴǱǴǩǮǮ Ǩ ǆǲǫǶǮǰǫ, ǤǬǳǴǯ ǐǴǶǫǫ Ǯ 
ǞǨǫǼǮǮ. ǓǴǨǦȅ ǸǫǻǳǴǱǴǩǮȅ ǪǫǱǦǫǸ ǹǱȂǸǶǦǭǨǹǰǴǨȁǫ ǨǴǱǳȁ 
ȃǺǺǫǰǸǮǨǳȁǲ ǲǫǪǮǼǮǳǷǰǮǲ ǮǳǷǸǶǹǲǫǳǸǴǲ, ǷǵǴǷǴǧǳȁǲ 
ǭǦǲǫǳǮǸȂ ǳǴǬ ǻǮǶǹǶǩǦ. ǔǷǳǴǨǳǦȅ ǮǳǳǴǨǦǼǮȅ ǪǦǳǳǴǩǴ ǱǫǽǫǳǮȅ 
ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǸǴǲ, ǽǸǴ ǴǳǴ ǵǶǴǨǴǪǮǸǷȅ ǧǫǭ ǳǦǶǰǴǭǦ, ǧǫǭ 
ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǨǷǰǶȁǨǦǸȂ ǽǫǶǫǵ ǵǦǼǮǫǳǸǦ, ǧǫǭ ǴǵǦǷǳǴǷǸǮ 
ǮǳǺǮǼǮǶǴǨǦǳǮȅ ǵǦǼǮǫǳǸǦ, Ǯ ǳǫ ǸǶǫǧǹǫǸ ǨǴǴǧǿǫ ǳǮǰǦǰǴǩǴ 
ǶǫǦǧǮǱǮǸǦǼǮǴǳǳǴǩǴ ǵǫǶǮǴǪǦ. ǕǦǼǮǫǳǸ ǲǴǬǫǸ ǨǷǸǦǸȂ ǳǦ ǳǴǩǮ 
ǳǫǵǴǷǶǫǪǷǸǨǫǳǳǴ ǵǴǷǱǫ ǭǦǨǫǶǾǫǳǮȅ ǵǶǴǼǫǪǹǶȁ. 



¾ ǓǦǷǸǴȅǿǫǫ ǲǫǪǮǼǮǳǷǰǴǫ ǽǹǪǴ ǵǶǴǮǭǴǾǱǴ Ǩ ǩǴǷǵǮǸǦǱǫ ǲǫǪǮǼǮǳǷǰǴǩǴ 
ǼǫǳǸǶǦ ǐǦǶǲǫǱȂ Ǩ ǛǦǯǺǫ. ǕǴǷǱǫ ǷǱǴǬǳǫǯǾǫǯ ǪǫǷȅǸǮǽǦǷǴǨǴǯ ǴǵǫǶǦǼǮǮ 
ǷǫǶǪǼǫ 28-ǱǫǸǳǫǩǴ ǲǴǱǴǪǴǩǴ ǽǫǱǴǨǫǰǦ, ǰǴǸǴǶǴǫ ǪǨǦ ǩǴǪǦ ǪǴ ȃǸǴǩǴ Ǯǭ-
ǭǦ ǻǶǴǳǮǽǫǷǰǴǯ ǦǶǮǸǲǮǮ ǧȁǱǴ ǭǦǲǫǳǫǳǴ ǳǦ ǮǷǰǹǷǷǸǨǫǳǳǴǫ, ǨǫǶǳǹǱǴǷȂ 
ǳǦ ǷǨǴȆ ǵǶǫǬǳǫǫ ǲǫǷǸǴ. ǈǷǫ ȃǸǴ ǨǶǫǲȅ ǷǫǶǪǼǫ ǻǶǦǳǮǱǴǷȂ Ǩ ǲǫǷǸǳǴǯ 
ǱǦǧǴǶǦǸǴǶǮǮ ǵǴǪ ǳǦǧǱȄǪǫǳǮǫǲ ǷǵǫǼǮǦǱǮǷǸǴǨ ǴǸǪǫǱǫǳǮȅ ǷǫǶǪǫǽǳǴǯ 
ǻǮǶǹǶǩǮǮ, ǰǴǸǴǶȁǲ ǶǹǰǴǨǴǪǮǸ ǪǴǰǸǴǶ ǔǺǮǶ ǆǲǮǶ. ǊǴ ǵǶǴǨǫǪǫǳǮȅ 
ǴǵǫǶǦǼǮǮ ǵǴ ǮǲǵǱǦǳǸǦǼǮǮ ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ ǷǫǶǪǼǦ, ǶǴǪǳǴǫ ǷǫǶǪǼǫ 
ǵǦǼǮǫǳǸǦ ǵǫǶǫǰǦǽǮǨǦǱǴ ǱǮǾȂ 15% ǴǧǿǫǩǴ ǴǧȀȆǲǦ ǳǫǴǧǻǴǪǮǲǴǯ ǰǶǴǨǮ. 
ǓǦ ǹǪǦǱȆǳǳǴǲ ǷǫǶǪǼǫ ǧȁǱǮ ǵǶǴǨǫǪǫǳȁ ȃǰǷǵǫǶǮǲǫǳǸȁ ǵǴ ǫǩǴ 
ǨǴǷǷǸǦǳǴǨǱǫǳǮȄ Ƿ ǵǴǷǱǫǪǹȄǿǫǯ ȃǻǴǩǶǦǺǮǫǯ ð ǳǫǮǳǨǦǭǮǨǳȁǲ 
ǮǷǷǱǫǪǴǨǦǳǮǫǲ ǵǶǴǼǫǷǷǴǨ Ƿ ǵǴǲǴǿȂȄ ǹǱȂǸǶǦǭǨǹǰǴǨȁǻ ǨǴǱǳ. ǎ 
ǴǰǦǭǦǱǴǷȂ ð ǷǫǶǪǼǫ, ǵǶǴǬǮǨǾǫǫ ǪǨǦ ǩǴǪǦ Ǩǳǫ ǴǶǩǦǳǮǭǲǦ ǫǩǴ 
ǴǧǱǦǪǦǸǫǱȅ, ǳǦǻǴǪǮǸǷȅ Ǩ ǵǴǱǳǴǲ ǵǴǶȅǪǰǫ Ǯ ǩǴǸǴǨǴ ǰ ǶǦǧǴǸǫ. ǈǶǦǽǮ 
ǵǶǫǪǱǴǬǮǱǮ ǵǦǼǮǫǳǸǹ ǨǫǶǳǹǸȂ ǫǩǴ ǶǴǪǳǴǫ ǷǫǶǪǼǫ ǳǦ ǷǨǴȆ ǲǫǷǸǴ ð 
ǷǪǫǱǦǸȂ ǸǴ, ǽǫǩǴ ǪǴ ǷǮǻ ǵǴǶ ǳǮǰǸǴ Ǩ ǲǮǶǫ ǳǫ ǪǫǱǦǱ. 

¾ ǙǷǵǫǻ ǮǭǶǦǮǱȂǷǰǮǻ ǨǶǦǽǫǯ ǴǸǰǶȁǨǦǫǸ ǳǫǨǫǶǴȅǸǳǴ ǨǦǬǳǹȄ ǷǸǶǦǳǮǼǹ Ǩ 
ǲǫǪǮǼǮǳǫ, Ǩ ǽǦǷǸǳǴǷǸǮ, Ǩ ǸǶǦǳǷǵǱǦǳǸǦǼǮǮ ǴǶǩǦǳǴǨ. ǗǫǩǴǪǳȅ ȃǸǴǸ ǨǮǪ 
ǲǫǪǮǼǮǳȁ ǷǸǶǦǪǦǫǸ, ǨǴ-ǵǫǶǨȁǻ, ǴǸ ǸǴǩǴ, ǽǸǴ ǸǶǹǪǳǴ ǵǴǱǹǽǮǸȂ ǴǶǩǦǳ, 
ǰǴǸǴǶȁǯ ǪǴǱǬǫǳ ǵǴǪǻǴǪǮǸȂ ǵǴ ǲǳǴǩǮǲ ǵǦǶǦǲǫǸǶǦǲ, ǨǴ-ǨǸǴǶȁǻ, ǨǫǱǮǰ 
ǶǮǷǰ ǸǴǩǴ, ǽǸǴ ǴǶǩǦǳ ǳǫ ǵǴǪǴǯǪȆǸ. ǋǷǱǮ ǶǦǭǶǦǧǴǸǦǸȂ ǲǫǸǴǪǮǰǹ 
ǨǴǷǷǸǦǳǴǨǱǫǳǮȅ ǶǦǧǴǸǴǷǵǴǷǴǧǳǴǷǸǮ ǴǶǩǦǳǦ Ǩǳǫ ǴǶǩǦǳǮǭǲǦ, ǸǴ ǵǴȅǨǮǸǷȅ 
ǨǴǭǲǴǬǳǴǷǸȂ ǨǶǫǲǫǳǳǴǯ ǸǶǦǳǷǵǱǦǳǸǦǼǮǮ ǶǴǪǳǴǩǴ ǪǱȅ ǧǴǱȂǳǴǩǴ ǴǶǩǦǳǦ 
Ƿ ǫǩǴ ǨǴǭǨǶǦǸǴǲ ǳǦ ǵǶǫǬǳǫǫ ǲǫǷǸǴ ǵǴǷǱǫ çǶǫǲǴǳǸǦè. 

 



¾ ǙǽȆǳȁǫ ǕǶǮǳǷǸǴǳǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ ǶǦǭǶǦǧǴǸǦǱǮ ǧǮǴǳǮǽǫǷǰǴǫ 
ǹǻǴ, ǷǴǪǫǶǬǦǿǫǫ ǽǹǨǷǸǨǮǸǫǱȂǳǹȄ ǰ ǶǦǪǮǴǨǴǱǳǦǲ ǦǳǸǫǳǳǹ Ǯ 
ǬǮǨȁǫ ǰǱǫǸǰǮ. ǊǱȅ ǷǴǭǪǦǳǮȅ ǧǮǴǳǮǽǫǷǰǴǩǴ ǹǻǦ ǮǳǬǫǳǫǶȁ 
ǮǷǵǴǱȂǭǴǨǦǱǮ ǵǴǷǱǴǯǳǴǫ ǳǦǳǫǷǫǳǮǫ ǲǦǸǫǶǮǦǱǦ ǵǶǮ ǵǴǲǴǿǮ 
Ǵǧȁǽǳȁǻ 3D-ǵǶǮǳǸǫǶǴǨ.  

¾ ǔǷǳǴǨǴǯ ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ ǴǶǩǦǳǦ ǷǸǦǱ ǩǮǪǶǴǩǫǱȂ, ǨǳǹǸǶǮ 
ǰǴǸǴǶǴǩǴ ǵǶǴǵǫǽǦǸȁǨǦǱǮ ǰǦǳǦǱȁ ǵǴǱǮǲǫǶǦ, ǷǴǪǫǶǬǦǿǫǩǴ 
ǽǦǷǸǮǼȁ ǲǫǸǦǱǱǮǽǫǷǰǴǩǴ ǷǫǶǫǧǶǦ. ǕǴ ǭǦǨǫǶǾǫǳǮǮ ǵǫǽǦǸǮ 
çǭǦǩǴǸǴǨǰǹè ǮǳǰǹǧǮǶǴǨǦǱǮ Ƿ ǰǹǱȂǸǹǶǴǯ ǰǱǫǸǴǰ, ǰǴǸǴǶȁǫ 
ǵǶǮǰǶǫǵǱȅǱǮǷȂ ǰ ǵǴǨǫǶǻǳǴǷǸǮ ǧǮǴǳǮǽǫǷǰǴǩǴ ǹǻǦ. ǕǴǨȁǾǫǳǳǦȅ 
ǵǶǴǨǴǪǮǲǴǷǸȂ Ǯ ǷǴǴǸǨǫǸǷǸǨǹȄǿǦȅ ǺǴǶǲǦ ǷǫǶǫǧǶȅǳȁǻ ǰǦǳǦǱǴǨ 
ǪǫǱǦǱǦ Ǯǻ ǽǹǨǷǸǨǮǸǫǱȂǳȁǲǮ ǰ ǶǦǪǮǴǨǴǱǳǦǲ, ǳǴ Ǩ 
ǶǦǭǶǦǧǴǸǦǳǳǴǲ ǵǶǴǸǴǸǮǵǫ ȃǸǹ ǦǳǸǫǳǳǹ ǳǫ ǰ ǽǫǲǹ ǧȁǱǴ 
ǵǴǪǰǱȄǽǦǸȂ. ǆǨǸǴǶȁ ǹǰǦǭȁǨǦȄǸ, ǽǸǴ ǵǴǸǫǳǼǮǦǱȂǳǴ ǸǴǰǴǲ ǸǦǰǮǻ 
ǦǳǸǫǳǳ ǲǴǬǳǴ ǧǹǪǫǸ ǨǴǭǧǹǬǪǦǸȂ ǳǫǯǶǴǳȁ ǳǦǵǶȅǲǹȄ, ǴǪǳǦǰǴ Ǩ 
ǪǦǳǳǴǯ ǶǦǧǴǸǫ ȃǸǴ ǳǫ ǧȁǱǴ ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǳǴ.  

¾ ǔǷǳǴǨǳǴǯ ǭǦǪǦǽǫǯ ǷǴǭǪǦǸǫǱǫǯ ǧǮǴǳǮǽǫǷǰǴǩǴ ǹǻǦ ǷǸǦǱǦ 
ǴǸǶǦǧǴǸǰǦ ǸǫǻǳǴǱǴǩǮǮ ǷǴǨǲǫǿǫǳǮȅ ȃǱǫǰǸǶǮǽǫǷǰǮǻ Ǯ 
ǧǮǴǱǴǩǮǽǫǷǰǮǻ ǰǴǲǵǴǳǫǳǸǴǨ Ǩ ǫǪǮǳǴǯ ǬǮǨǴǯ ǸǰǦǳǮ. 
ǕǴǸǫǳǼǮǦǱȂǳǴ ǸǦǰǮǫ ǹǷǸǶǴǯǷǸǨǦ ǲǴǬǳǴ ǮǷǵǴǱȂǭǴǨǦǸȂ ǳǫ ǸǴǱȂǰǴ 
ǪǱȅ çǶǦǷǾǮǶǫǳǮȅ ǷǱǹǻǴǨǴǩǴ ǪǮǦǵǦǭǴǳǦ Ǩ ǴǧǱǦǷǸȂ 
ǶǦǪǮǴǽǦǷǸǴǸè, ǳǴ Ǯ, ǳǦǵǶǮǲǫǶ, ǪǱȅ ǪǮǷǸǦǳǼǮǴǳǳǴǩǴ ǰǴǳǸǶǴǱȅ 
ǭǦ ǷǴǷǸǴȅǳǮǫǲ ǵǶǴǸǫǭǴǨ. 



¾ Ǘ ǵǴǲǴǿȂȄ 3D-ǸǫǻǳǴǱǴǩǮǯ ǲǴǬǳǴ ǮǭǩǴǸǴǨǮǸȂ ǵǶǦǰǸǮǽǫǷǰǮ ǱȄǧǹȄ ǰǴǵǮȄ 
ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǴǶǩǦǳǦ. ǐǦǰ ǵǴǰǦǭǦǱǮ ǮǷǷǱǫǪǴǨǦǳǮȅ, ǮǲǵǱǦǳǸǮǶǴǨǦǳǳȁǫ Ǩ 
ǸǫǱǦ ǬǮǨǴǸǳȁǻ ǽǦǷǸǮ ǰǴǷǸǫǯ, ǲȁǾǼȁ Ǯ ǻǶȅǿǮ, ǮǭǩǴǸǴǨǱǫǳǳȁǫ ǳǦ 3D-
ǵǶǮǳǸǫǶǫ, ǺǹǳǰǼǮǴǳǮǶǹȄǸ ǳǴǶǲǦǱȂǳǴ, ǽǸǴ ǴǸǰǶȁǨǦǫǸ ǧǴǱȂǾǮǫ 
ǨǴǭǲǴǬǳǴǷǸǮ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǬǮǨȁǻ ǸǰǦǳǫǯ ǪǱȅ ǨǴǷǷǸǦǳǴǨǱǫǳǮȅ 
ǵǴǨǶǫǬǪȆǳǳȁǻ ǴǶǩǦǳǴǨ. ǈǶǦǽ-ǵǶǴǺǫǷǷǴǶ ǒǦǶǸǮǳ ǇǮǶǽǫǱǱ Ǯǭ ǑǴǳǪǴǳǷǰǴǩǴ 
ǹǳǮǨǫǶǷǮǸǫǸǷǰǴǩǴ ǰǴǱǱǫǪǬǦ ǳǦǭǨǦǱ ǸǫǻǳǴǱǴǩǮȄ ǵǫǽǦǸǮ ǬǮǨȁǻ ǴǶǩǦǳǴǨ 
çǩǹǷȁǳǫǯ, ǰǴǸǴǶǦȅ ǳǫǷȆǸ ǭǴǱǴǸȁǫ ȅǯǼǦè.  

¾ ǎǪǫȅ ǮǳǸǫǩǶǮǶǴǨǦǸȂ ǮǳǪǮǨǮǪǹǦǱȂǳȁǫ ǷǸǨǴǱǴǨȁǫ ǰǱǫǸǰǮ ǽǫǱǴǨǫǰǦ Ǩ 
ǮǭǩǴǸǴǨǱǫǳǳǹȄ ǳǦ 3D-ǵǶǮǳǸǫǶǫ ǸǴǽǳǹȄ ǰǴǵǮȄ ǵǴǨǶǫǬǪȆǳǳǴǩǴ ǴǶǩǦǳǦ 
ǷǵǴǷǴǧǳǦ ǷǴǨǫǶǾǮǸȂ ǶǫǨǴǱȄǼǮȄ Ǩ ǶǫǩǫǳǫǶǦǸǮǨǳǴǯ ǲǫǪǮǼǮǳǫ. ǍǦǲǫǳǮǸȂ 
ǷǱǴǲǦǳǳǹȄ ǽǫǱȄǷǸȂ, ǮǭǳǴǾǫǳǳǹȄ ǷǫǶǪǫǽǳǹȄ ǲȁǾǼǹ ǮǱǮ ǨǫǶǳǹǸȂ ǽǫǱǴǨǫǰǹ 
ǴǸǷǹǸǷǸǨǹȄǿǫǫ ǹǻǴ Ƿ ǵǴǲǴǿȂȄ ǸǦǰǴǯ ǸǫǻǳǴǱǴǩǮǮ ǳǫ ǷǴǷǸǦǨǮǸ ǧǴǱȂǾǴǩǴ 
ǸǶǹǪǦ. 

¾ ǓǦ ǷǫǩǴǪǳȅǾǳǮǯ ǪǫǳȂ ǩǱǦǨǳǴǯ ǵǶǴǧǱǫǲǴǯ ǸǶǦǳǷǵǱǦǳǸǦǼǮǮ ǮǷǰǹǷǷǸǨǫǳǳǴ 
ǶǫǩǫǳǫǶǮǶǴǨǦǳǳȁǻ ǴǶǩǦǳǴǨ ǴǷǸǦȆǸǷȅ ǷǱǴǬǳǴǷǸȂ ǵǴǪǪǫǶǬǦǳǮȅ Ǯǻ 
ǬǮǭǳǫǷǵǴǷǴǧǳǴǷǸǮ ð ǸǰǦǳǮ ǸǴǱǿǮǳǴǯ ǷǨȁǾǫ 0,2 ǲǲ ǮǷǵȁǸȁǨǦȄǸ ǳǫǻǨǦǸǰǹ 
ǰǮǷǱǴǶǴǪǦ Ǯ ǵǮǸǦǸǫǱȂǳȁǻ ǨǫǿǫǷǸǨ. ǕǶǴǧǱǫǲǹ ǲǴǬǫǸ ǶǫǾǮǸȂ ǲǫǸǴǪǮǰǦ 
ǰǴǲǦǳǪȁ ǦǲǫǶǮǰǦǳǷǰǴǩǴ ǲǫǪǮǼǮǳǷǰǴǩǴ ǼǫǳǸǶǦ Wake Forest, ǰǴǸǴǶǦȅ 
ǵǴǭǨǴǱȅǫǸ ǮǭǩǴǸǦǨǱǮǨǦǸȂ ǵǶǮ ǵǴǲǴǿǮ 3D-ǵǶǮǳǸǫǶǦ ǬǮǨǹȄ ǸǰǦǳȂ, 
ǵǶǴǳǮǭǦǳǳǹȄ ǲǮǰǶǴǰǦǳǦǱǦǲǮ. ǘǰǦǳȂ ǮǲǫǫǸ ǩǹǧǰǴǴǧǶǦǭǳǹȄ ǴǷǳǴǨǹ, ǽǸǴ 
ǵǴǭǨǴǱȅǫǸ ǵǮǸǦǸǫǱȂǳȁǲ ǨǫǿǫǷǸǨǦǲ Ǯ ǳǫǯǶǴǳǳȁǲ ǷǫǸȅǲ ǵǶǴǳǮǰǦǸȂ Ǩ ǫȆ 
ǷǸǶǹǰǸǹǶǹ. 

¾ ǘǫǻǳǴǱǴǩǮȅ ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ ǮǳǸǫǩǶǮǶǴǨǦǳǳǹȄ ǷǮǷǸǫǲǹ, ǽǦǷǸȂ ǰǴǸǴǶǴǯ 
ǴǸǨǫǽǦǫǸ ǭǦ ǶǴǷǸ ǸǰǦǳǫǯ, ǪǶǹǩǦȅ ð ǭǦ ǮǭǩǴǸǴǨǱǫǳǮǫ ǳǦ 3D-ǵǶǮǳǸǫǶǫ ǸǴǽǳǴǯ 
ǰǴǵǮǮ ǭǦǲǫǳȅǫǲǴǩǴ ǴǶǩǦǳǦ. ǎǷǻǴǪǳȁǯ ǲǦǸǫǶǮǦǱ ǷǴǷǸǴǮǸ Ǯǭ 
ǧǮǴǶǦǭǱǦǩǦǫǲǴǩǴ ǵǱǦǷǸǮǰǦ, ǰǴǸǴǶȁǯ ǺǴǶǲǮǶǹǫǸ ǨǳǫǾǳȄȄ ǷǸǶǹǰǸǹǶǹ 
ǨǴǷǷǴǭǪǦǨǦǫǲǴǩǴ ǴǶǩǦǳǦ, Ǯ ǩǫǱȅ ǳǦ ǨǴǪǳǴǯ ǴǷǳǴǨǫ, ǰǴǸǴǶȁǯ ǷǴǪǫǶǬǮǸ 
ǰǱǫǸǰǮ Ǯ ǷǸǮǲǹǱǮǶǹǫǸ Ǯǻ ǶǴǷǸ. 



¾ ǕǫǽǦǸȂȄ ǬǮǨȁǻ ǸǰǦǳǫǯ Ƿ ǵǴǲǴǿȂȄ ǷǸǶǹǯǳȁǻ ǵǶǮǳǸǫǶǴǨ 
ǭǦǳǮǲǦȄǸǷȅ Ǩ ǎǳǷǸǮǸǹǸǫ ǲǫǬǺǦǭǳǴǯ ǮǳǬǫǳǫǶǮǮ Ǯ ǧǮǴǸǫǻǳǴǱǴǩǮǯ 
ǚǶǦǹǳǩǴǺǫǶǦ Ǩ ǞǸǹǸǩǦǶǸǫ. ǙǽȆǳȁǫ Ǯǭ IGB ǪǴǷǸǮǩǱǮ ǭǳǦǽǮǸǫǱȂǳǴǩǴ 
ǹǷǵǫǻǦ Ǩ ǶǦǭǶǦǧǴǸǰǫ ǧǮǴǽǫǶǳǮǱ, ǵǶǮǩǴǪǳȁǻ ǪǱȅ ǮǷǵǴǱȂǭǴǨǦǳǮȅ Ǩ 
ǧǮǴǵǫǽǦǸǮ.  

¾ ǣǸǮ ǵǶǴǭǶǦǽǳȁǫ ǬǮǪǰǴǷǸǮ ǷǴǷǸǴȅǸ Ǯǭ ǰǴǲǵǴǳǫǳǸǴǨ ǵǶǮǶǴǪǳǴǩǴ 
ǸǰǦǳǫǨǴǩǴ ǲǦǸǶǮǰǷǦ Ǯ ǬǮǨȁǻ ǰǱǫǸǴǰ. ǓǴǨȁǫ ǧǮǴǽǫǶǳǮǱǦ ǴǷǳǴǨǦǳȁ 
ǳǦ ǻǴǶǴǾǴ ǮǭǨǫǷǸǳǴǲ ǧǮǴǱǴǩǮǽǫǷǰǴǲ ǲǦǸǫǶǮǦǱǫ ð ǬǫǱǦǸǮǳǫ. 
ǌǫǱǦǸǮǳ ǵǴǱǹǽǦȄǸ Ǯǭ ǰǴǱǱǦǩǫǳǦ ð ǴǷǳǴǨǳǴǩǴ ǰǴǲǵǴǳǫǳǸǦ 
ǷǴǫǪǮǳǮǸǫǱȂǳǴǯ ǸǰǦǳǮ. ǝǸǴǧȁ ǦǪǦǵǸǮǶǴǨǦǸȂ ǧǮǴǱǴǩǮǽǫǷǰǮǫ 
ǲǴǱǫǰǹǱȁ ǪǱȅ ǵǫǽǦǸǮ, ǮǷǷǱǫǪǴǨǦǸǫǱǮ ǲǴǪǮǺǮǼǮǶǴǨǦǱǮ 
ǩǫǱǫǴǧǶǦǭǹȄǿǮǫ ǷǨǴǯǷǸǨǦ ǬǫǱǦǸǮǳǦ.  

¾ ǈ ǴǸǱǮǽǮǫ ǴǸ ǳǫǲǴǪǮǺǮǼǮǶǴǨǦǳǳǴǩǴ ǬǫǱǦǸǮǳǦ, ǧȁǷǸǶǴ 
ǴǧǶǦǭǹȄǿǫǩǴ ǩǮǪǶǴǩǫǱȂ, ǧǮǴǽǫǶǳǮǱǦ Ǩ ǵǶǴǼǫǷǷǫ ǵǫǽǦǸǮ ǴǷǸǦȄǸǷȅ 
ǬǮǪǰǮǲǮ. ǌǮǪǰǴǷǸȂ ǵǶǫǨǶǦǿǦǫǸǷȅ Ǩ ǩǮǪǶǴǩǫǱȂ ǸǴǱȂǰǴ ǵǴǷǱǫ 
ǴǧǱǹǽǫǳǮȅ ǹǱȂǸǶǦǺǮǴǱǫǸǴǨȁǲ ǷǨǫǸǴǲ, ǷǾǮǨǦȄǿǮǲ ǲǴǱǫǰǹǱȁ 
ǰǴǱǱǦǩǫǳǦ. ǕǴǱǮǲǫǶȁ Ǯǭ ǲǴǪǮǺǮǼǮǶǴǨǦǳǳǴǩǴ ǬǫǱǦǸǮǳǦ, ǰǦǰ Ǯ 
ǵǶǮǶǴǪǳȁǫ ǸǰǦǳǮ, ǷǴǪǫǶǬǦǸ ǴǩǶǴǲǳǴǫ ǰǴǱǮǽǫǷǸǨǴ ǨǴǪȁ, ǳǴ 
ǴǷǸǦȄǸǷȅ ǷǸǦǧǮǱȂǳȁǲǮ Ǩ ǨǴǪǳǴǯ ǷǶǫǪǫ Ǯ ǵǶǮ ǳǦǩǶǫǨǦǳǮǮ ǪǴ 
ǺǮǭǮǴǱǴǩǮǽǫǷǰǮǻ 37 ÁǗ. ǛǮǲǮǽǫǷǰǹȄ ǲǴǪǮǺǮǰǦǼǮȄ 
ǧǮǴǱǴǩǮǽǫǷǰǮǻ ǲǴǱǫǰǹǱ ǲǴǬǳǴ ǰǴǳǸǶǴǱǮǶǴǨǦǸȂ, Ƿ Ǹǫǲ ǽǸǴǧȁ 
ǵǴǱǹǽǦǸȂ ǩǫǱǮ Ƿ ǶǦǭǱǮǽǳȁǲǮ ǻǦǶǦǰǸǫǶǮǷǸǮǰǦǲǮ ǵǶǴǽǳǴǷǸǮ Ǯ 
ǳǦǧǹǻǦǳǮȅ. ǣǸǴ ǵǴǭǨǴǱȅǫǸ ǮǲǮǸǮǶǴǨǦǸȂ ǷǨǴǯǷǸǨǦ ǶǦǭǳȁǻ 
ǫǷǸǫǷǸǨǫǳǳȁǻ ǸǰǦǳǫǯ ð ǴǸ ǸǨȆǶǪǴǩǴ ǻǶȅǿǦ ǪǴ ǲȅǩǰǴǩǴ ǬǮǶǦ.  



¾ ǗǴǭǪǦǨǦǸȂ çǭǦǵǽǦǷǸǮ ǪǱȅ ǴǶǩǦǳǮǭǲǦè ǲǴǬǳǴ ǳǫ ǸǴǱȂǰǴ ǳǦ 3D-ǵǶǮǳǸǫǶǫ, 
ǳǴ Ǯ Ǩ ǧǮǴǶǫǦǰǸǴǶǫ ð ǦǵǵǦǶǦǸǫ, ǲǴǪǫǱǮǶǹȄǿǮǲ ǷǶǫǪǹ, ǷǻǴǪǳǹȄ Ƿ 
ǨǳǹǸǶǫǳǳǫǯ ǷǶǫǪǴǯ ǴǶǩǦǳǮǭǲǦ ǽǫǱǴǨǫǰǦ ǪǱȅ ǷǴǭǪǦǳǮȅ ǴǵǸǮǲǦǱȂǳȁǻ 
ǹǷǱǴǨǮǯ ǪǱȅ ǪǫǱǫǳǮȅ ǰǱǫǸǴǰ Ǯ ǷǸǶǴǮǸǫǱȂǷǸǨǦ ǰǴǷǸǫǯ ǮǱǮ ǲȅǩǰǮǻ 
ǸǰǦǳǫǯ ǴǶǩǦǳǮǭǲǦ. ǕǴ ȃǸǴǲǹ ǵǹǸǮ ǵǴǾǱǮ ǨǶǦǽǮ ǧǴǱȂǳǮǼȁ çǣǲǫǰè Ǩ 
ǆǺǹǱǫ (ǎǭǶǦǮǱȂ), ǰǴǸǴǶȁǫ ǨǵǫǶǨȁǫ Ǩ ǲǮǶǫ ǵǶǴǨǫǱǮ ǵǫǶǫǷǦǪǰǹ ǰǴǷǸǫǯ, 
ǨȁǶǦǿǫǳǳȁǻ Ǩ ǱǦǧǴǶǦǸǴǶǮǮ.  

¾ ǎǳǳǴǨǦǼǮǴǳǳȁǯ ǲǫǸǴǪ ǵǴǪǻǴǪǮǸ Ǯ ǪǱȅ ǬǫǶǸǨ ǦǨǦǶǮǯ, Ǯ ǪǱȅ ǶǦǰǴǨȁǻ 
ǧǴǱȂǳȁǻ, Ǯ ǪǱȅ ǵǴǬǮǱȁǻ. ǆ Ǩ ǧǹǪǹǿǫǲ Ƿ ǫǩǴ ǵǴǲǴǿȂȄ ǲǴǬǳǴ ǧǹǪǫǸ 
ǹǨǫǱǮǽǮǸȂ ǶǴǷǸ. ǊǴ ǷǮǻ ǵǴǶ ǵǴǪǴǧǳǴǫ ǧȁǱǴ ǳǫǨǴǭǲǴǬǳǴ, Ǯ ǵǦǼǮǫǳǸȁ, 
ǱǮǾǮǨǾǮǫǷȅ ǺǶǦǩǲǫǳǸǦ ǰǴǷǸǮ Ǩ ǦǨǦǶǮǮ ǮǱǮ Ǩ ǵǶǴǼǫǷǷǫ ǱǫǽǫǳǮȅ 
ǶǦǰǴǨǴǩǴ ǭǦǧǴǱǫǨǦǳǮȅ, ǧȁǱǮ ǨȁǳǹǬǪǫǳȁ ǵǶǴǻǴǪǮǸȂ ǽǫǶǫǭ ǪǴǱǩǮǯ Ǯ 
ǧǴǱǫǭǳǫǳǳȁǯ ǵǶǴǼǫǷǷ ǸǶǦǳǷǵǱǦǳǸǦǼǮǮ ǰǴǷǸǮ, ǨǭȅǸǴǯ Ǯǭ ǪǶǹǩǴǩǴ 
ǹǽǦǷǸǰǦ ǸǫǱǦ. 

¾ ǎǭǶǦǮǱȂǷǰǮǫ ǨǶǦǽǮ ǳǦǾǱǮ ǷǵǴǷǴǧ ǨȁǶǦǿǮǨǦǸȂ ǳǫǪǴǷǸǦȄǿǮǫ ǽǦǷǸǮ 
ǮǷǰǹǷǷǸǨǫǳǳǴ. ǊǱȅ ȃǸǴǩǴ ǴǳǮ ǨǭȅǱǮ ǹ ǵǦǼǮǫǳǸǦ ǺǶǦǩǲǫǳǸ ǬǮǶǴǨǴǯ 
ǸǰǦǳǮ, ǨȁǪǫǱǮǱǮ Ǯǭ ǳǫȆ ǰǱǫǸǰǮ, ǴǸǨǫǽǦȄǿǮǫ ǭǦ ǷǸǶǴǮǸǫǱȂǷǸǨǴ ǸǰǦǳǫǯ 
Ǯ ǰǶǴǨǫǳǴǷǳȁǻ ǷǴǷǹǪǴǨ, Ǯ ǵǴǲǫǷǸǮǱǮ Ǯǻ Ǩ ǧǮǴǶǫǦǰǸǴǶ. ǕǶǮǲǫǶǳǴ 
ǽǫǶǫǭ ǪǨǫ ǳǫǪǫǱǮ Ǩ ǧǮǴǶǫǦǰǸǴǶǫ ǴǧǶǦǭǹǫǸǷȅ ǸǰǦǳȂ, ǵǶǮǩǴǪǳǦȅ ǪǱȅ 
ǸǶǦǳǷǵǱǦǳǸǦǼǮǮ Ǩ ǸǫǱǴ ǵǦǼǮǫǳǸǦ. ǌǮǨǴǯ ǸǶǦǳǷǵǱǦǳǸǦǸ ǨǨǴǪǮǸǷȅ ǵǶǮ 
ǵǴǲǴǿǮ ǷǵǫǼǮǦǱȂǳǴǩǴ ǾǵǶǮǼǦ, Ǯ ǸǰǦǳȂ ǵǶǴǪǴǱǬǦǫǸ ǶǦǷǸǮ ǹǬǫ ǨǳǹǸǶǮ 
ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǸǫǱǦ. ǕǶǴǼǫǷǷ ǵǴǱǳǴǩǴ ǺǴǶǲǮǶǴǨǦǳǮȅ ǳǫǪǴǷǸǦȄǿǫǩǴ 
ǹǽǦǷǸǰǦ ǰǴǷǸǮ ǭǦǳǮǲǦǫǸ ǳǫǷǰǴǱȂǰǴ ǲǫǷȅǼǫǨ. 



¾ ǊǴǷǸǮǬǫǳǮȅ ǷǴǨǶǫǲǫǳǳǴǯ ǮǳǬǫǳǫǶǮǮ ǵǴǭǨǴǱȅȄǸ ǮǭǩǴǸǦǨǱǮǨǦǸȂ ǳǫ 
ǸǴǱȂǰǴ ǴǸǪǫǱȂǳȁǫ ǺǶǦǩǲǫǳǸȁ ǰǴǳǫǽǳǴǷǸǫǯ, ǳǴ Ǯ ǷǴǭǪǦǨǦǸȂ Ƕǹǰǹ ǮǱǮ 
ǳǴǩǹ ǵǴǱǳǴǷǸȂȄ   

¾ ǘǦǰ, ǫǿȆ Ǩ 2016 ǩǴǪǹ ǪǨǦ ǵǫǶǨȁǻ ǧǮǴǳǮǽǫǷǰǮǻ ǵǶǴǸǫǭǦ ǶǹǰǮ, 
ǷǴǭǪǦǳǳȁǫ ǦǩǫǳǸǷǸǨǴǲ ǵǫǶǷǵǫǰǸǮǨǳȁǻ ǴǧǴǶǴǳǳȁǻ ǶǦǭǶǦǧǴǸǴǰ 
ǕǫǳǸǦǩǴǳǦ (DARPA) ǷǴǨǲǫǷǸǳǴ Ƿ ǦǲǫǶǮǰǦǳǷǰǴǯ ǰǴǲǵǦǳǮǫǯ Mobius 
Bionics, ǧȁǱǮ ǵǫǶǫǪǦǳȁ ǓǦǼǮǴǳǦǱȂǳǴǲǹ ǨǴǫǳǳǴǲǹ ǲǫǪǮǼǮǳǷǰǴǲǹ 
ǼǫǳǸǶǹ Ǩ ǒȃǶǮǱǫǳǪǫ. ǖǦǭǶǦǧǦǸȁǨǦǱǮ ȃǸǮ ǵǶǴǸǫǭȁ ǵȅǸȂ ǱǫǸ. ǙǷǸǶǴǯǷǸǨǴ 
ǳǦǭǨǦǱǮ LUKE Ǩ ǽǫǷǸȂ ǑȄǰǦ ǗǰǦǯǹǴǰǫǶǦ, ǴǪǳǴǩǴ Ǯǭ ǩǱǦǨǳȁǻ 
ǵǫǶǷǴǳǦǬǫǯ ǷǫǶǮǮ ǺǮǱȂǲǴǨ çǍǨȆǭǪǳȁǫ ǨǴǯǳȁè, ǵǴǸǫǶȅǨǾǫǩǴ Ƕǹǰǹ Ǩ 
ǧǴȄ Ƿ ǊǦǶǸǴǲ ǈǫǯǪǫǶǴǲ Ǯ ǵǴǱǹǽǮǨǾǮǲ ǨǭǦǲǫǳ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǯ 
ǵǶǴǸǫǭ. ǘǦǰǬǫ ǦǧǧǶǫǨǮǦǸǹǶǦ LUKE ǶǦǷǾǮǺǶǴǨȁǨǦǫǸǷȅ ǰǦǰ Life Under 
Kinetic  Evolution (ǬǮǭǳȂ ǵǶǮ ǰǮǳǫǸǮǽǫǷǰǴǯ ȃǨǴǱȄǼǮǮ).  

¾ ǇǮǴǳǮǽǫǷǰǦȅ ǶǹǰǦ ǹǵǶǦǨǱȅǫǸǷȅ ȃǱǫǰǸǶǴǲǮǴǩǶǦǺǮǽǫǷǰǮǲǮ 
ȃǱǫǰǸǶǴǪǦǲǮ, Ƿ Ǯǻ ǵǴǲǴǿȂȄ ǰǴǳǸǶǴǱǱǫǶ ǷǽǮǸȁǨǦǫǸ ǷǮǩǳǦǱȁ ǲȁǾǼ. ǣǸǮ 
ǷǮǩǳǦǱȁ ǵǶǴǸǫǭ ǵǶǫǴǧǶǦǭǴǨȁǨǦǫǸ Ǩ ǴǪǳǴ Ǯǭ ǪǫǷȅǸǮ ǨǴǭǲǴǬǳȁǻ 
ǪǨǮǬǫǳǮǯ: ǵǴǪȀǫǲ ǶǹǰǮ ǳǦǪ ǩǴǱǴǨǴǯ, ǭǦǨǫǪǫǳǮǫ ǫȆ ǭǦ ǷǵǮǳǹ, ǵǴǪȀǫǲ 
Ǯ ǴǵǹǷǰǦǳǮǫ ǵǶǫǪǲǫǸǴǨ Ƿ ǴǪǳǴǨǶǫǲǫǳǳȁǲ ǷǩǮǧǦǳǮǫǲ ǱǴǰǸȅ, ǭǦǻǨǦǸ Ǯ 
ǹǪǫǶǬǦǳǮǫ ǵǶǫǪǲǫǸǴǨ (ǵǶǮǽȆǲ ǪǦǬǫ ǻǶǹǵǰǮǻ, ǳǦǵǶǮǲǫǶ, ǰǹǶǮǳǴǩǴ 
ȅǯǼǦ). ǇǮǴǳǮǽǫǷǰǦȅ ǶǹǰǦ ǨȁǵǴǱǳȅǫǸ ǲǳǴǬǫǷǸǨǴ ǵǴǨǷǫǪǳǫǨǳȁǻ 
ǴǵǫǶǦǼǮǯ, ǳǦǵǶǮǲǫǶ, Ƿ ǫȆ ǵǴǲǴǿȂȄ ǲǴǬǳǴ ǵǴǽǮǷǸǮǸȂ ǭǹǧȁ ǮǱǮ 
ǭǦǷǸǫǩǳǹǸȂ ǲǴǱǳǮȄ ǳǦ ǴǪǫǬǪǫ. ǕǶǴǸǫǭ LUKE ǭǦǿǮǿȆǳ ǴǸ ǨǴǪȁ Ǯ ǵȁǱǮ. 
ǎǷǵȁǸǦǳǮȅ ǹǷǸǶǴǯǷǸǨǦ ǵǶǴǨǴǪǮǱǮǷȂ ǧǴǱǫǫ ǽǫǲ ǳǦ ǷǸǦ ǱȄǪȅǻ ǳǦ 
ǵǶǴǸȅǬǫǳǮǮ ǪǫǷȅǸǮ ǸȁǷȅǽ ǽǦǷǴǨ.  

 



¾ ǒǦǱǴ ǷǴǭǪǦǸȂ ǦǳǦǱǴǩ ǰǴǳǫǽǳǴǷǸǮ, ǳǹǬǳǴ ǫǿȆ Ǯ ǳǦǱǦǪǮǸȂ ǫȆ ǽȆǸǰǴǫ 
ǨǭǦǮǲǴǪǫǯǷǸǨǮǫ Ƿ ǲǴǭǩǴǲ, ǽǸǴǧȁ ǪǫǯǷǸǨǮǫ ǵǶǴǸǫǭǦ ǳǮǽǫǲ ǳǫ 
ǴǸǱǮǽǦǱǴǷȂ ǴǸ ǪǨǮǬǫǳǮǯ ǫǷǸǫǷǸǨǫǳǳǴǯ ǶǹǰǮ ǮǱǮ ǳǴǩǮ. ǓǦǱǦǬǮǨǦǳǮȄ 
ǵǴǱǳǴǺǹǳǰǼǮǴǳǦǱȂǳǴǯ ǶǦǧǴǸȁ ǮǷǰǹǷǷǸǨǫǳǳǴ ǷǴǭǪǦǳǳȁǻ ǰǴǳǫǽǳǴǷǸǫǯ 
ǲǴǬǫǸ ǵǴǷǵǴǷǴǧǷǸǨǴǨǦǸȂ ǵǶǴǩǶǦǲǲǦ DARPA, ǳǦǵǶǦǨǱǫǳǳǦȅ ǳǦ 
ǶǦǭǶǦǧǴǸǰǹ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳǴǩǴ ǮǲǵǱǦǳǸǦǸǦ, ǷǵǴǷǴǧǳǴǩǴ ǷǴǭǪǦǸȂ 
ǷǨǴǫǩǴ ǶǴǪǦ ǰǴǲǲǹǳǮǰǦǼǮǴǳǳȁǯ ǲǴǷǸ ǲǫǬǪǹ ǽǫǱǴǨǫǽǫǷǰǮǲ ǲǴǭǩǴǲ Ǯ 
ǧǮǴǷǴǨǲǫǷǸǮǲȁǲǮ ǹǷǸǶǴǯǷǸǨǦǲǮ. ǆǩǫǳǸǷǸǨǴ ǳǦǪǫǫǸǷȅ, ǽǸǴ ǶǦǭǶǦǧǴǸǰǦ 
ǵǴǪǴǧǳǴǯ ǸǫǻǳǴǱǴǩǮǮ Ǩ ǶǦǲǰǦǻ ǵǶǴǩǶǦǲǲȁ Neural Engineering System 
Design (NESD) ǵǴǱǹǽǮǸ ǴǽǫǳȂ ǾǮǶǴǰǮǯ ǷǵǫǰǸǶ ǵǶǮǲǫǳǫǳǮȅ ǰǦǰ Ǩ 
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǵǶǴǫǰǸǦǻ, ǸǦǰ Ǯ Ǩ ǲǫǪǮǼǮǳǫ.  

¾ ǈ ǸǴ ǨǶǫǲȅ ǰǦǰ ǰǴǲǵȂȄǸǫǶȁ ǵǶǴǪǴǱǬǦȄǸ ǶǦǭǨǮǨǦǸȂǷȅ ǴǩǶǴǲǳȁǲǮ 
ǾǦǩǦǲǮ, ǽǫǱǴǨǫǽǫǷǸǨǴ ǵǴ-ǵǶǫǬǳǫǲǹ ǳǫ ǶǦǭǶǦǧǴǸǦǱǴ ǷǮǷǸǫǲǹ, ǰǴǸǴǶǦȅ 
ǵǴ-ǳǦǷǸǴȅǿǫǲǹ ǲǴǬǫǸ ǨǭǦǮǲǴǪǫǯǷǸǨǴǨǦǸȂ ǷǴ ǨǷǫǲǮ ǷǵǴǷǴǧǳǴǷǸȅǲǮ 
ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǲǴǭǩǦ. ǕǶǴǩǶǦǲǲǦ DARPA ǳǦǵǶǦǨǱǫǳǦ ǳǦ ǶǫǾǫǳǮǫ ȃǸǴǩǴ 
ǨǴǵǶǴǷǦ Ǯ ǵǶǮ ǹǷǵǫǾǳǴǯ ǶǫǦǱǮǭǦǼǮǮ ǷǹǿǫǷǸǨǫǳǳǴ ǵǴǨȁǷǮǸ 
ǨǴǭǲǴǬǳǴǷǸǮ ǷǺǫǶȁ ǳǫǯǶǴǸǫǻǳǴǱǴǩǮǯ. 

¾ çǗǫǩǴǪǳȅǾǳǮǫ ǱǹǽǾǮǫ ǵǶǫǪǷǸǦǨǮǸǫǱǮ ǸǫǻǳǴǱǴǩǮǯ ǮǳǸǫǶǺǫǯǷǴǨ 
çǰǴǲǵȂȄǸǫǶ-ǲǴǭǩè ǷǰǴǶǫǫ ǵǴǻǴǪȅǸ ǳǦ ǸǴ, ǰǦǰ ǪǨǦ ǷǹǵǫǶǰǴǲǵȂȄǸǫǶǦ 
ǵȁǸǦȄǸǷȅ ǲǫǬǪǹ ǷǴǧǴǯ ǴǧǿǦǸȂǷȅ ǵǴǷǶǫǪǷǸǨǴǲ ǷǸǦǶǴǩǴ 300-ǧǴǪǳǴǩǴ 
ǲǴǪǫǲǦ, ð ǩǴǨǴǶǮǸ ǚǮǱǮǵ ǆǱȂǨǫǱȂǪǦ, ǲǫǳǫǪǬǫǶ ǵǶǴǩǶǦǲǲȁ NESD. ð 
ǘǴǱȂǰǴ ǵǶǫǪǷǸǦǨȂǸǫ, ǽǸǴ ǵǫǶǫǪ ǳǦǲǮ ǴǸǰǶǴǫǸǷȅ, ǫǷǱǮ ǲȁ ǷǲǴǬǫǲ 
ǲǴǪǫǶǳǮǭǮǶǴǨǦǸȂ ǰǦǳǦǱ ǰǴǲǲǹǳǮǰǦǼǮǮ ǲǫǬǪǹ ǽǫǱǴǨǫǽǫǷǰǮǲ ǲǴǭǩǴǲ Ǯ 
ǷǴǨǶǫǲǫǳǳǴǯ ȃǱǫǰǸǶǴǳǮǰǴǯè.  

 



¾ ǗǱǴǬǳǴǷǸǮ, Ƿ ǰǴǸǴǶȁǲǮ ǵǶǮǪȆǸǷȅ ǷǸǴǱǰǳǹǸȂǷȅ ǵǶǮ ǶǦǭǶǦǧǴǸǰǫ 
ǮǳǸǫǶǺǫǯǷǴǨ çǲǴǭǩ-ǰǴǲǵȂȄǸǫǶè, ǨǰǱȄǽǦȅ ǨǷȄ ǲǳǴǩǴǩǶǦǳǳǴǷǸȂ 
ǮǷǷǱǫǪǴǨǦǳǮȅ Ǯ ǵǶǴǫǰǸǮǶǴǨǦǳǮȅ ǰǴǳǫǽǳǴǩǴ ǪǮǭǦǯǳǦ ǸǦǰǮǻ 
ǹǷǸǶǴǯǷǸǨ, ǺǫǳǴǲǫǳǦǱȂǳȁ. ǗǴǩǱǦǷǳǴ DARPA, ǪǱȅ ǶǫǾǫǳǮȅ ȃǸǮǻ 
ǨǴǵǶǴǷǴǨ ǵǴǸǶǫǧǹǫǸǷȅ ǷǴǨǫǶǾǮǸȂ ǷǫǶȂȆǭǳȁǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǯ 
ǵǶǴǶȁǨ ǷǶǦǭǹ Ǩ ǳǫǷǰǴǱȂǰǮǻ ǶǦǭǳȁǻ ǳǦǹǽǳȁǻ ǷǺǫǶǦǻ, ǳǦǽǮǳǦȅ 
ǴǸ ǷǮǳǸǫǸǮǽǫǷǰǴǯ ǧǮǴǱǴǩǮǮ Ǯ ǳǫǯǶǴǧǮǴǱǴǩǮǮ Ǯ ǭǦǰǦǳǽǮǨǦȅ 
ǶǦǭǶǦǧǴǸǰǦǲǮ Ǩ ǷǺǫǶǫ ǲǦǱǴǲǴǿǳǴǯ ȃǱǫǰǸǶǴǳǮǰǮ.  

¾ ǎǷǷǱǫǪǴǨǦǸǫǱǮ ǵǶǴǫǰǸǦ NESD ǭǦǯǲǹǸǷȅ ǶǦǭǶǦǧǴǸǰǴǯ ǳǴǨȁǻ 
ǷǱǴǬǳȁǻ ǲǫǸǴǪǴǨ, ǵǶǫǪǳǦǭǳǦǽǫǳǳȁǻ ǪǱȅ ǵǫǶǫǰǴǪǮǶǴǨǦǳǮȅ 
ȃǱǫǰǸǶǴǲǫǻǦǳǮǽǫǷǰǮǻ ǷǮǩǳǦǱǴǨ ǳǫǯǶǴǳǴǨ ǲǴǭǩǦ Ǯ ǵǫǶǫǪǦǽǮ Ǯǻ 
Ƿ ǲǦǰǷǮǲǦǱȂǳǴ ǨǴǭǲǴǬǳǴǯ ǸǴǽǳǴǷǸȂȄ ǰǴǲǵȂȄǸǫǶǳȁǲ 
ǷǮǷǸǫǲǦǲ. ǋǷǱǮ ǵǶǴǩǶǦǲǲǦ ǪǴǰǦǬǫǸ ǷǨǴȄ ǷǴǷǸǴȅǸǫǱȂǳǴǷǸȂ, ǸǴ 
ǵǫǶǫǪ ǳǦǲǮ ǴǸǰǶǴǫǸǷȅ ǾǮǶǴǰǮǯ ǳǦǧǴǶ ǵǴǸǫǳǼǮǦǱȂǳȁǻ ǷǺǫǶ 
ǵǶǮǲǫǳǫǳǮȅ ǪǦǳǳȁǻ ǸǫǻǳǴǱǴǩǮǯ. ǓǦǷ ǴǬǮǪǦȄǸ ǹǪǮǨǮǸǫǱȂǳȁǫ 
ǴǸǰǶȁǸǮȅ Ǩ ǳǫǯǶǴǸǫǻǳǴǱǴǩǮȅǻ. ǗǴǧǶǦǳǳǹȄ ǮǲǵǱǦǳǸǦǸǦǲǮ 
ǷǫǳǷǴǶǳǹȄ ǮǳǺǴǶǲǦǼǮȄ ǲǴǬǳǴ ǧǹǪǫǸ ǮǷǵǴǱȂǭǴǨǦǸȂ, ǳǦǵǶǮǲǫǶ, 
ǪǱȅ ǶǦǭǶǦǧǴǸǰǮ ǳǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ, ǰǴǸǴǶȁǫ ǵǴǭǨǴǱȅǸ ǹǱǹǽǾǮǸȂ 
ǷǱǹǻ Ǯ ǭǶǫǳǮǫ ǵǦǼǮǫǳǸǴǨ, Ǧ ǸǦǰǬǫ ǶǦǭǶǦǧǴǸǦǸȂ ǳǴǨȁǫ ǲǫǸǴǪȁ 
ǱǫǽǫǳǮȅ ǶǦǭǱǮǽǳȁǻ ǭǦǧǴǱǫǨǦǳǮǯ. 

 



¾ ǙǽȆǳȁǫ Ǯǭ ǙǳǮǨǫǶǷǮǸǫǸǦ ǊȂȄǰǦ ǵǶǮǭǨǦǱǮ ǳǦ ǧǴǶȂǧǹ Ƿ ǴǪǳǴǯ Ǯǭ ǷǦǲȁǻ 
ǴǵǦǷǳȁǻ ǺǴǶǲ ǶǦǰǦ ð ǴǵǹǻǴǱǮ ǲǴǭǩǦ ð ǷǦǱȂǲǴǳǫǱǱǹ. ǐǴǲǦǳǪǦ 
ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ Ǯǭ ǙǳǮǨǫǶǷǮǸǫǸǦ ǊȂȄǰǦ ǷǹǲǫǱǦ ǩǫǳǫǸǮǽǫǷǰǮ 
ǵǫǶǫǵǶǴǩǶǦǲǲǮǶǴǨǦǸȂ ǷǦǱȂǲǴǳǫǱǱȁ ǸǦǰǮǲ ǴǧǶǦǭǴǲ, ǽǸǴǧȁ ǴǳǮ 
ǦǸǦǰǴǨǦǱǮ ǳǫ ǬǫǱǹǪǴǽǳǴ-ǰǮǾǫǽǳȁǯ ǸǶǦǰǸ ǽǫǱǴǨǫǰǦ, Ǧ ǦǩǶǫǷǷǮǨǳȁǫ 
ǺǴǶǲȁ ǶǦǰǦ. 

¾ ǉǱǮǴǧǱǦǷǸǴǲǦ ð ǳǦǮǧǴǱǫǫ ǽǦǷǸǦȅ Ǯ ǦǩǶǫǷǷǮǨǳǦȅ ǺǴǶǲǦ ǴǵǹǻǴǱǮ ǲǴǭǩǦ 
ǫǬǫǩǴǪǳǴ ǹǳǴǷǮǸ ǬǮǭǳǮ ǸȁǷȅǽ ǱȄǪǫǯ. ǣǸǦ ǺǴǶǲǦ ǴǳǰǴǱǴǩǮǮ ǹǷǸǴǯǽǮǨǦ 
ǵǶǴǸǮǨ ǻǮǲǮǴǸǫǶǦǵǮǮ, Ǯ ǫȆ ǵǶǦǰǸǮǽǫǷǰǮ ǳǫǨǴǭǲǴǬǳǴ ǵǴǧǫǪǮǸȂ 
ǶǦǪǮǴǸǫǶǦǵǮǫǯ. ǛǮǶǹǶǩǮǽǫǷǰǴǫ ǨǲǫǾǦǸǫǱȂǷǸǨǴ ǭǪǫǷȂ ǸǴǬǫ ǳǫ ǨǦǶǮǦǳǸ. 
ǋǷǱǮ ǻǴǸȅ ǧȁ ǴǪǳǦ ǰǱǫǸǰǦ ǴǵǹǻǴǱǮ ǴǷǸǦǳǫǸǷȅ ǨǳǹǸǶǮ ǲǴǭǩǦ, ǴǳǦ ǷǸǦǳǫǸ 
ǳǦǽǦǱǴǲ ǳǴǨǴǩǴ ǭǱǴǰǦǽǫǷǸǨǫǳǳǴǩǴ ǴǧǶǦǭǴǨǦǳǮȅ. 

¾ ǎǷǷǱǫǪǴǨǦǸǫǱȅǲǮ ǧȁǱǴ ǹǷǸǦǳǴǨǱǫǳǴ, ǽǸǴ ǴǵǹǻǴǱǮ ǩǴǱǴǨǳǴǩǴ ǲǴǭǩǦ 
ǷǴǪǫǶǬǦǸ ǧǴǱȂǾǴǫ ǰǴǱǮǽǫǷǸǨǴ ǦǲǮǳǴǰǮǷǱǴǸ, ǮǭǨǫǷǸǳȁǻ ǰǦǰ ǵǹǶǮǳȁ, Ǯ 
ǹǽȆǳȁǫ Ǯǭ ǙǳǮǨǫǶǷǮǸǫǸǦ ǊȂȄǰǦ ǩǫǳǫǸǮǽǫǷǰǮ ǳǦǷǸǶǴǮǱǮ ǷǦǱȂǲǴǳǫǱǱǹ 
ǳǦ ǪǫǺǮǼǮǸ ǵǹǶǮǳǴǨ, ǽǸǴ ǭǦǷǸǦǨǱȅǫǸ ǧǦǰǸǫǶǮǮ çǳǦǧǶǦǷȁǨǦǸȂǷȅè ǳǦ 
ǲǫǷǸǦ ǷǰǴǵǱǫǳǮȅ ǳǹǬǳȁǻ Ǯǲ ǦǲǮǳǴǰǮǷǱǴǸ.  ǕǴǷǱǫ ǨǨǫǪǫǳǮȅ ǧǦǰǸǫǶǮǯ 
Ǩ ǲǴǭǩ ǴǳǮ ǵǶǴǳǮǰǦȄǸ ǩǱǹǧǴǰǴ Ǩ ǴǵǹǻǴǱȂ, ǩǪǫ ǳǦǽǮǳǦȄǸ ǶǦǭǲǳǴǬǦǸȂǷȅ. 

¾ ǐǴǲǦǳǪǦ ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ ǸǦǰǬǫ ǭǦǵǶǴǩǶǦǲǲǮǶǴǨǦǱǦ ǗǦǱȂǲǴǳǫǱǱǹ ǳǦ 
ǸǴ, ǽǸǴǧȁ ǴǳǦ ǵǶǴǮǭǨǴǪǮǱǦ ǪǨǦ ǷǴǫǪǮǳǫǳǮȅ: azurian Ǯ p53 ð ǴǳǮ 
ǦǰǸǮǨǮǶǹȄǸ Ǩ ǰǱǫǸǰǦǻ ǷǦǲǴǹǳǮǽǸǴǬǫǳǮǫ, ǳǴ ǱǮǾȂ Ǩ ǸǴǲ ǷǱǹǽǦǫ, ǰǴǩǪǦ 
ǷǶǫǪǦ ǷǴǪǫǶǬǮǸ ǳǫǪǴǷǸǦǸǴǽǳǴǫ ǰǴǱǮǽǫǷǸǨǴ ǰǮǷǱǴǶǴǪǦ, ǳǦǵǶǮǲǫǶ, 
ǨǳǹǸǶǮ ǴǵǹǻǴǱǮ. ǘǦǰǮǲ ǳǫǭǦǲȁǷǱǴǨǦǸȁǲ ǴǧǶǦǭǴǲ ǧǦǰǸǫǶǮȅ ǵǴǬǮǶǦǫǸ 
ǰǱǫǸǰǮ ǴǵǹǻǴǱǮ, Ǧ ǭǦǸǫǲ ǵǴǩǮǧǦǫǸ ǴǸ ǳǫǻǨǦǸǰǮ ǰǮǷǱǴǶǴǪǦ.  

 



¾ ǉǫǳǳǦȅ ǮǳǬǫǳǫǶǮȅ Ǩ ǲǫǪǮǼǮǳǫ ǷǹǱǮǸ ǧǴǱȂǾǮǫ ǵǫǶǷǵǫǰǸǮǨȁ Ǩ ǱǫǽǫǳǮǮ 
ǳǫǮǭǱǫǽǮǲȁǻ ǳǦ ǪǦǳǳȁǯ ǲǴǲǫǳǸ ǧǴǱǫǭǳǫǯ. ǔǷǴǧǫǳǳǴ, ǫǷǱǮ ǩǫǳǳȁǫ 
ǮǳǬǫǳǫǶȁ ǴǧȀǫǪǮǳȅǸ ǷǨǴǮ ǹǷǮǱǮȅ Ƿ  ǳǦǳǴǸǫǻǳǴǱǴǩǦǲǮ, ǰǴǸǴǶȁǲ ǸǴǬǫ 
ǫǷǸȂ ǽǸǴ ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǸȂ ǵǴ ǲǫǪǮǼǮǳǷǰǴǯ ǽǦǷǸǮ. ǐ ǵǶǮǲǫǶǹ, 
ǹǽȆǳȁǫ Ǯǭ ǒǫǪǮǼǮǳǷǰǴǯ ǾǰǴǱȁ ǉǦǶǨǦǶǪǦ Ǯ ǒǦǷǷǦǽǹǷǫǸǷǰǴǩǴ 
ǸǫǻǳǮǽǫǷǰǴǩǴ ǮǳǷǸǮǸǹǸǦ ǷǴǭǪǦǱǮ ǲǫǱȂǽǦǯǾǮǫ ǽǦǷǸǮǼȁ, ǷǵǴǷǴǧǳȁǫ 
ǵǶǴǽǮǿǦǸȂ ǰǶǴǨǫǳǴǷǳȁǫ ǷǴǷǹǪȁ. ǙǽȆǳȁǫ ǳǦǭǨǦǱǮ ǷǨǴȆ ǸǨǴǶǫǳǮǫ 
ǳǦǳǴǧǹǶǴǲ.  

¾ ǝǦǷǸǮǼȁ ǶǦǭǶǦǧǴǸǦǳǳǴǩǴ ǨǫǿǫǷǸǨǦ ǵǶǴǳǮǰǦȄǸ Ǩ ǰǶǴǨǫǳǴǷǳǹȄ ǷǮǷǸǫǲǹ 
ǽǫǱǴǨǫǰǦ Ǯ Ǩ ǧǹǰǨǦǱȂǳǴǲ ǷǲȁǷǱǫ ǧǹǶȅǸ ǱȄǧȁǫ ǳǴǨǴǴǧǶǦǭǴǨǦǳǮȅ, 
ǲǫǾǦȄǿǮǫ ǰǶǴǨǴǸǴǰǹ. ǗǦǲǮ ǽǦǷǸǮǼȁ ǨǶǫǪǦ ǷǴǷǹǪǦǲ Ǯ ǴǶǩǦǳǮǭǲǹ ǳǫ 
ǳǦǳǴǷȅǸ. ǈ ǹǳǮǨǫǶǷǮǸǫǸǫ, ǩǪǫ ǧȁǱǦ ǶǦǭǶǦǧǴǸǦǳǦ ǸǫǻǳǴǱǴǩǮȅ, 
ǴǸǲǫǽǦȄǸ, ǽǸǴ ǳǴǨǮǳǰǦ ǴǸǱǮǽǳǴ ǭǦǲǫǳȅǫǸ ǪǴǶǴǩǴǷǸǴȅǿǮǫ Ǯ 
ǲǦǱǴȃǺǺǫǰǸǮǨǳȁǫ ǵǴ ǷǶǦǨǳǫǳǮȄ Ƿ ǳǦǳǴǽǦǷǸǮǼǦǲǮ ǵǶǫǵǦǶǦǸȁ ǪǱȅ 
ǽǮǷǸǰǮ ǷǴǷǹǪǴǨ. ǐ ǸǴǲǹ Ǭǫ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǵǴǪǴǧǳǴǩǴ ǲǫǸǴǪǦ 
ǮǭǧǦǨǱȅǫǸ ǽǫǱǴǨǫǰǦ ǴǸ ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǪǫǱǦǸȂ ǴǵǫǶǦǼǮȄ ǵǶǮ 
ǨǴǭǳǮǰǾǮǻ ǵǶǴǧǱǫǲǦǻ Ƿ ǷǫǶǪǫǽǳǴǷǴǷǹǪǮǷǸǴǯ ǷǮǷǸǫǲǴǯ.  

¾ çǣǸǴ ǵǶǫǨǴǷǻǴǪǳȁǯ ǵǶǮǲǫǶ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǳǦǳǴǸǫǻǳǴǱǴǩǮǯ Ǩ 
ǭǪǶǦǨǴǴǻǶǦǳǫǳǮǮ. ǝǦǷǸǮǼȁ ǨǨǴǪȅǸǷȅ ǵǶǮ ǵǴǲǴǿǮ ǴǧȁǽǳǴǯ ǮǳȀǫǰǼǮǮè, 
ð ǰǴǲǲǫǳǸǮǶǹǫǸ ǵǶǫǮǲǹǿǫǷǸǨǴ ǷǨǴǫǩǴ ǮǭǴǧǶǫǸǫǳǮȅ ǴǪǮǳ Ǯǭ ǦǨǸǴǶǴǨ 
ǶǦǭǶǦǧǴǸǰǮ ǳǦǳǴǧǹǶǦ ǖǴǧǫǶǸ ǑǦǳǩǫǶ, ǵǶǴǺǫǷǷǴǶ ǒǦǷǷǦǽǹǷǫǸǷǰǴǩǴ 
ǮǳǷǸǮǸǹǸǦ. ǔǳ ǸǦǰǬǫ ǪǴǧǦǨǱȅǫǸ, ǽǸǴ ǳǮǰǦǰǮǻ ǵǴǧǴǽǳȁǻ ȃǺǺǫǰǸǴǨ ǴǸ 
ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǳǦǳǴǽǦǷǸǮǼ ǵǴǰǦ ǭǦǺǮǰǷǮǶǴǨǦǳǴ ǳǫ ǧȁǱǴ. 

 



¾ ǐǦǰ ǮǭǨǫǷǸǳǴ ǹǷǵǫǻ ǱǫǽǫǳǮȅ ǲǳǴǩǮǻ ǧǴǱǫǭǳǫǯ Ǩ ǷǮǱȂǳǴǯ ǲǫǶǫ ǭǦǨǮǷǮǸ 
ǴǸ ǸǴǩǴ, ǳǦ ǰǦǰǴǯ ǷǸǦǪǮǮ ǴǳǮ ǧȁǱǮ ǨȁȅǨǱǫǳȁ. ǘǹǸ ǶǦǧǴǸǦǫǸ ǵǶǮǳǼǮǵ ð 
ǽǫǲ ǶǦǳȂǾǫ, Ǹǫǲ ǱǹǽǾǫ. ǆ ǶǦǳǳǫǫ ǨȁȅǨǱǫǳǮǫ ǭǦǧǴǱǫǨǦǳǮȅ 
ǴǵǶǫǪǫǱȅǫǸǷȅ ǷǴǨǫǶǾǫǳǷǸǨǴǲ ǷǶǫǪǷǸǨ ǪǮǦǩǳǴǷǸǮǰǮ. ǎ ǸǹǸ ǳǦ ǵǫǶǨȁǯ 
ǵǱǦǳ ǨȁǻǴǪǮǸ ǮǳǬǫǳǫǶǳǴǫ ǴǧǴǶǹǪǴǨǦǳǮǫ, ǮǲǫȄǿǫǫǷȅ Ǩ ǶǦǷǵǴǶȅǬǫǳǮǮ 
ǲǫǪǮǰǴǨ. 

¾ ǐǴǲǵǦǳǮȅ Google Inc.  ǸǫǷǸǮǶǹǫǸ ǸǫǻǳǴǱǴǩǮȄ, ǰǴǸǴǶǦȅ ǵǴǭǨǴǱǮǸ 
ǪǮǦǩǳǴǷǸǮǶǴǨǦǸȂ ǴǳǰǴǱǴǩǮǽǫǷǰǮǫ ǭǦǧǴǱǫǨǦǳǮȅ ǳǦ ǶǦǳǳǫǯ ǷǸǦǪǮǮ, Ǯ 
ǷǲǴǬǫǸ ǷǮǩǳǦǱǮǭǮǶǴǨǦǸȂ Ǵ ǨȁǷǴǰǴǲ ǶǮǷǰǫ ǮǳǺǦǶǰǸǴǨ Ǯ ǮǳǷǹǱȂǸǴǨ. 
ǖǫǽȂ ǮǪȆǸ Ǵ ǸǦǧǱǫǸǰǫ Ƿ ǳǦǳǴǽǦǷǸǮǼǦǲǮ, ǰǴǸǴǶȁǫ ǷǲǴǩǹǸ ǦǳǦǱǮǭǮǶǴǨǦǸȂ 
ǷǴǷǸǦǨ ǰǶǴǨǮ Ǯ ǵǴǪǦǨǦǸȂ ǷǮǩǳǦǱȁ Ǵǧ ǮǭǲǫǳǫǳǮȅǻ Ǩ ǳǫǲ. ǈ ǷǱǹǽǦǫ 
ǳǦǶǹǾǫǳǮȅ ǳǴǶǲȁ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǯ ǷǮǩǳǦǱ ǧǹǪǫǸ ǵǴǷǸǹǵǦǸȂ ǳǦ 
ǷǵǫǼǮǦǱȂǳȁǯ ǧǶǦǷǱǫǸ ǵǦǼǮǫǳǸǦ ǮǱǮ ǳǦ ǰǴǲǵȂȄǸǫǶ.  

¾ ǋǷǱǮ ǶǦǭǶǦǧǴǸǰǦ Google ǧǹǪǫǸ ǹǷǵǫǾǳǴ ǨǳǫǪǶǫǳǦ, ȃǸǴ ǵǴǲǴǬǫǸ 
ǪǮǦǩǳǴǷǸǮǶǴǨǦǸȂ ǴǵǦǷǳȁǫ ǭǦǧǴǱǫǨǦǳǮȅ ǭǦǪǴǱǩǴ ǪǴ ǵǴȅǨǱǫǳǮȅ 
ǺǮǭǮǽǫǷǰǮǻ ǷǮǲǵǸǴǲǴǨ. ǕǴ ǷǱǴǨǦǲ ǩǱǦǨȁ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǱǦǧǴǶǦǸǴǶǮǮ 
Google X ǣǳǪǶȄ ǐǴǳǶǦǪǦ, ǰǴǸǴǶǦȅ ǶǦǭǶǦǧǦǸȁǨǦǫǸ ǵǶǴǫǰǸ, ǹǽȆǳȁǫ ǻǴǸȅǸ 
ǷǲǫǷǸǮǸȂ ǺǴǰǹǷ ǨǳǮǲǦǳǮȅ Ƿ ǱǫǽǫǳǮȅ ǭǦǧǴǱǫǨǦǳǮǯ ǳǦ Ǯǻ ǵǶǴǺǮǱǦǰǸǮǰǹ. 
çǓǦǳǴǽǦǷǸǮǼȁ ǵǴǭǨǴǱȅǸ ǮǷǷǱǫǪǴǨǦǸȂ ǽǫǱǴǨǫǽǫǷǰǮǯ ǴǶǩǦǳǮǭǲ ǳǦ 
ǲǴǱǫǰǹǱȅǶǳǴǲ Ǯ ǰǱǫǸǴǽǳǴǲ ǹǶǴǨǳǫè, ð ǷǴǴǧǿǮǱ ǪǴǰǸǴǶ ǣǳǪǶȄ ǐǴǳǶǦǪ.  

¾ Google ǶǦǭǶǦǧǦǸȁǨǦǫǸ ǳǫǷǰǴǱȂǰǴ ǳǦǧǴǶǴǨ ǳǦǳǴǽǦǷǸǮǼ, ǰǴǸǴǶȁǫ 
ǵǶǫǪǳǦǭǳǦǽǫǳȁ ǪǱȅ ǴǵǶǫǪǫǱǫǳǮȅ ǶǦǭǱǮǽǳȁǻ ǧǴǱǫǭǳǫǯ. ǓǦǵǶǮǲǫǶ, 
ǴǪǮǳ ǨǮǪ ǽǦǷǸǮǼ ǷǲǴǬǫǸ ǷǰǦǵǱǮǨǦǸȂǷȅ ǨǴǭǱǫ ǶǦǰǴǨǴǯ ǰǱǫǸǰǮ ǮǱǮ 
ǵǴǨǶǫǬǪȆǳǳǴǩǴ ǺǶǦǩǲǫǳǸǦ ǊǓǐ. ǊǶǹǩǮǫ ǽǦǷǸǮǼȁ ǧǹǪǹǸ ǮǷǰǦǸȂ 
ǻǴǱǫǷǸǫǶǮǳǴǨȁǫ ǧǱȅǾǰǮ, Ǯǭ-ǭǦ ǰǴǸǴǶȁǻ ǵǴȅǨǱȅȄǸǷȅ ǸǶǴǲǧȁ, Ǯ Ǩ 
ǪǦǱȂǳǫǯǾǫǲ ǫǷǸȂ ǶǮǷǰ ǵǴǱǹǽǮǸȂ ǷǫǶǪǫǽǳȁǯ ǵǶǮǷǸǹǵ ǮǱǮ ǮǳǷǹǱȂǸ. ǈ 
ǼǫǱǴǲ ǲǴǬǳǴ ǧǹǪǫǸ ǷǦǲǴǷǸǴȅǸǫǱȂǳǴ ǧǫǭ ǴǽǫǶǫǪǫǯ Ǩ ǰǱǮǳǮǰǫ ǮǭǹǽǮǸȂ 
ǵǴǱǳȁǯ ǧǮǴǻǮǲǮǽǫǷǰǮǯ ǦǳǦǱǮǭ ǰǶǴǨǮ Ǩ ǱȄǧǴǫ ǨǶǫǲȅ.  



¾ ǎǭǶǦǮǱȂǷǰǦȅ ǰǴǲǵǦǳǮȅ TytoCare ǶǦǭǶǦǧǴǸǦǱǦ Ǯ ǹǷǵǫǾǳǴ 
ǵǶǴǪǦȆǸ ǪǴǲǦǾǳǮǯ ǵǶǮǧǴǶ, ǵǴǭǨǴǱȅȄǿǮǯ ǵǦǼǮǫǳǸǹ 
ǷǦǲǴǷǸǴȅǸǫǱȂǳǴ ǵǶǴǨǫǷǸǮ ǵǶǴǺǫǷǷǮǴǳǦǱȂǳȁǯ çǨǶǦǽǫǧǳȁǯ 
ǴǷǲǴǸǶè Ƿǫǧǫ ǮǱǮ ǷǨǴǫǲǹ ǶǫǧȆǳǰǹ, ǴǸǵǶǦǨǮǸȂ ǪǦǳǳȁǫ 
ǱǫǽǦǿǫǲǹ ǨǶǦǽǹ Ǯ, ǳǫ ǨȁǻǴǪȅ Ǯǭ ǪǴǲǦ, ǵǴǱǹǽǮǸȂ ǩǶǦǲǴǸǳȁǫ 
ǶǫǰǴǲǫǳǪǦǼǮǮ Ǯ ǶǫǼǫǵǸȁ. ǕǴǲǮǲǴ ǷǸǦǳǪǦǶǸǳǴǩǴ ǸǴǳǴǲǫǸǶǦ, 
ǵǶǮǧǴǶ ǨǰǱȄǽǦǫǸ ȃǱǫǰǸǶǴǳǳȁǯ ǷǸǫǸǴǷǰǴǵ ǪǱȅ ǵǶǴǷǱǹǾǮǨǦǳǮȅ 
ǾǹǲǴǨ Ǩ ǷǫǶǪǼǫ Ǯ ǱȆǩǰǮǻ, ǳǦǷǦǪǰǮ Ƿ ǰǦǲǫǶǦǲǮ ǨȁǷǴǰǴǩǴ 
ǶǦǭǶǫǾǫǳǮȅ ǪǱȅ ǴǷǲǴǸǶǦ ǵǴǱǴǷǸǮ ǶǸǦ, ǩǴǶǱǦ, ǹǾǫǯ Ǯ ǰǴǬǮ. 
ǕǴǱǹǽǫǳǳȁǫ ǪǦǳǳȁǫ ǴǸǵǶǦǨǱȅȄǸǷȅ ǽǫǶǫǭ ǷǵǫǼǮǦǱȂǳǹȄ 
ǦǵǵǱǮǰǦǼǮȄ ǱǫǽǦǿǫǲǹ ǨǶǦǽǹ, ǰǴǸǴǶȁǯ ǲǴǬǫǸ ǳǦ Ǯǻ ǴǷǳǴǨǫ 
ǵǶǴǰǴǳǷǹǱȂǸǮǶǴǨǦǸȂ ǵǦǼǮǫǳǸǦ ǪǮǷǸǦǳǼǮǴǳǳǴ: ǭǦǪǦǸȂ 
ǹǸǴǽǳȅȄǿǮǫ ǨǴǵǶǴǷȁ, ǳǦǵǶǦǨǮǸȂ ǳǦ Ǵǽǳȁǯ ǵǶǮȆǲ ǰ 
ǷǵǫǼǮǦǱǮǷǸǦǲ, ǨȁǵǮǷǦǸȂ ǽǫǶǫǭ ǮǳǸǫǶǳǫǸ ǶǫǼǫǵǸ Ǯ ǸǦǰ ǪǦǱǫǫ. 

¾ ǐǦǰ Ǯ ǲǳǴǩǮǫ ǮǭǶǦǮǱȂǷǰǮǫ ǷǸǦǶǸǦǵȁ, TytoCare ǳǦǾǱǦ ǶȁǳǴǰ 
ǪǱȅ ǷǨǴǮǻ ǳǴǨǦǸǴǶǷǰǮǻ ǶǦǭǶǦǧǴǸǴǰ Ǩ ǗǞǆ. ǎǭǶǦǮǱȂǷǰǮǫ 
ǸǫǻǳǴǱǴǩǮǮ ǪǮǷǸǦǳǼǮǴǳǳǴǩǴ ǴǧǷǱǫǪǴǨǦǳǮȅ, ǵǴǭǨǴǱȅȄǿǮǫ 
ǭǳǦǽǮǸǫǱȂǳǴ ǷȃǰǴǳǴǲǮǸȂ ǳǦ ǨǮǭǮǸǦǻ ǰ ǨǶǦǽǦǲ, ǧȁǱǮ 
ǷǫǶǸǮǺǮǼǮǶǴǨǦǳȁ FDA. ǆǲǫǶǮǰǦǳǷǰǦȅ ǦǷǷǴǼǮǦǼǮȅ 
ǸǫǱǫǲǫǪǮǼǮǳȁ Ǩ 2017 ǩǴǪǹ ǳǦǩǶǦǪǮǱǦ TytoCare ǭǦ ǱǹǽǾǹȄ 
ǶǦǭǶǦǧǴǸǰǹ Ǩ ǪǦǳǳǴǯ ǴǧǱǦǷǸǮ. 

 



¾ ǎǭǶǦǮǱȂǷǰǦȅ ǰǴǲǵǦǳǮȅ Health Watch Technologies ǴǪǳǴǯ Ǯǭ 
ǵǫǶǨȁǻ Ǩ ǲǮǶǫ ǶǫǦǱǮǭǴǨǦǱǦ ǳǦ ǵǶǦǰǸǮǰǫ ǮǪǫȄ çǴǪǫǬǪȁ 
ǧǹǪǹǿǫǩǴè, ǷǵǴǷǴǧǳǴǯ ǷǱǫǪǮǸȂ ǭǦ ǷǴǷǸǴȅǳǮǫǲ ǭǪǴǶǴǨȂȅ 
ǽǫǱǴǨǫǰǦ Ǯ ǵǫǶǫǪǦǨǦǸȂ ǬǮǭǳǫǳǳǴ ǨǦǬǳǹȄ ǮǳǺǴǶǲǦǼǮȄ ǨǶǦǽǹ Ǩ 
ǶǫǬǮǲǫ ǶǫǦǱȂǳǴǩǴ ǨǶǫǲǫǳǮ. ǊǦǸǽǮǰǮ ǵǹǱȂǷǦ, ǦǶǸǫǶǮǦǱȂǳǴǩǴ 
ǪǦǨǱǫǳǮȅ, ǷǫǶǪǫǽǳǴǩǴ ǶǮǸǲǦ Ǯ ǸǫǲǵǫǶǦǸǹǶȁ ǸǫǱǦ ǨǵǱǫǸǫǳȁ 
ǵǶȅǲǴ Ǩ ǸǰǦǳȂ ǺǹǸǧǴǱǴǰ hWear. çǙǲǳǦȅ ǴǪǫǬǪǦè ǶǫǩǮǷǸǶǮǶǹǫǸ 
ǸǦǰǬǫ ǵǴǨȁǾǫǳǳǴǫ ǵǴǸǴǴǸǪǫǱǫǳǮǫ Ǯ ǵǦǪǫǳǮȅ ǵǦǼǮǫǳǸǦ.  

¾ ǚǹǸǧǴǱǰǮ hWear, ǹǬǫ ǵǴǱǹǽǮǨǾǮǫ ǴǪǴǧǶǫǳǮǫ FDA Ǯ 
ǦǳǦǱǴǩǮǽǳǴǩǴ ǫǨǶǴǵǫǯǷǰǴǩǴ ǴǶǩǦǳǦ, ǷǵǴǷǴǧǳȁ ǷǳǮǲǦǸȂ 
ȃǱǫǰǸǶǴǰǦǶǪǮǴǩǶǦǲǲǹ Ǩ ǵȅǸǳǦǪǼǦǸǮ ǴǸǨǫǪǫǳǮȅǻ ð Ǯǻ ǳǴǾǫǳǮǫ 
ǭǦǲǫǳȅǫǸ ǻǴǱǸǫǶǴǨǷǰǹȄ ȃǱǫǰǸǶǴǰǦǶǪǮǴǩǶǦǺǮȄ. ǎ ǷǦǲǴǫ 
ǳǫǨǫǶǴȅǸǳǴǫ: ȃǸǴ ǽǹǪǴ ǲǴǬǳǴ ǷǸǮǶǦǸȂ Ǩ ǷǸǮǶǦǱȂǳǴǯ ǲǦǾǮǳǫ 
ǨǲǫǷǸǫ Ƿ Ǵǧȁǽǳȁǲ ǧǫǱȂȆǲ. ǘǦǰǮǫ ǺǹǸǧǴǱǰǮ ǮǪǫǦǱȂǳǴ 
ǵǴǪǻǴǪȅǸ ǪǱȅ ǱȄǪǫǯ, ǳǫǪǦǨǳǴ ǵǫǶǫǳȆǷǾǮǻ ǮǳǺǦǶǰǸȁ, ǪǱȅ 
ǳǦǻǴǪȅǿǮǻǷȅ Ǩ ǷǸǦǼǮǴǳǦǶǫ ǵǦǼǮǫǳǸǴǨ, ǪǱȅ ǵǴǬǮǱȁǻ ǱȄǪǫǯ, 
ǨǫǪǹǿǮǻ ǦǰǸǮǨǳȁǯ ǴǧǶǦǭ ǬǮǭǳǮ, Ǯ ǵǶǴǷǸǴ çǪǱȅ ǷǵǴǰǴǯǷǸǨǮȅ 
ǪǹǾǮè ǨǷǫǻ, ǰǸǴ ǵǴǪǴǭǶǫǨǦǫǸ ǹ Ƿǫǧȅ ǰǦǰǮǫ-ǸǴ ǵǶǴǧǱǫǲȁ ǷǴ 
ǭǪǴǶǴǨȂǫǲ.  

¾ ǕǦǶǦǱǱǫǱȂǳǴ Ƿ ǴǪǫǬǪǴǯ ǸǫǱȂ-ǦǨǮǨǷǰǦȅ ǰǴǲǵǦǳǮȅ ǷǴǭǪǦǱǦ 
ǷǵǫǼǮǦǱȂǳǴǫ ǵǶǴǩǶǦǲǲǳǴǫ ǴǧǫǷǵǫǽǫǳǮǫ, ǵǴǭǨǴǱȅȄǿǫǫ 
ǷǴǧǮǶǦǸȂ ǮǳǺǴǶǲǦǼǮȄ Ǯ ǵǴǷȁǱǦǸȂ ǫȆ ǳǦ ǷǲǦǶǸǺǴǳ ǨǱǦǪǫǱȂǼǦ 
ǮǱǮ ǨǶǦǽǦ.  



¾ ǐǦǰ ǨǫǶǳǴ ǵǴǪǲǫǽǫǳǴ, ǧǴǱǫǭǳȂ ǱǹǽǾǫ ǵǶǫǪǹǵǶǫǪǮǸȂ, ǽǫǲ 
ǵǴǸǴǲ ǱǫǽǮǸȂ. ǘǹǸ ǳǦ ǵǴǲǴǿȂ ǵǶǮǻǴǪȅǸ ǷǴǨǶǫǲǫǳǳȁǫ ǷǶǫǪǷǸǨǦ 
ǵǶǴǺǮǱǦǰǸǮǰǮ. ǔǪǮǳ Ǯǭ ǲǫǸǴǪǴǨ ǵǶǴǺǮǱǦǰǸǮǰǮ ǧǴǱǫǭǳǫǯ ð 
ǭǦǧǱǦǩǴǨǶǫǲǫǳǳǴǫ ǹǳǮǽǸǴǬǫǳǮǫ ǧǴǱǫǭǳǫǸǨǴǶǳȁǻ ǧǦǰǸǫǶǮǯ. 
ǔǷǴǧǫǳǳǴ ǳǦ ǧǴǱȂǳǮǽǳǴǲ ǧǫǱȂǫ Ǯ ǴǪǫǬǪǫ ǨǶǦǽǫǯ.  

¾ ǙǽȆǳȁǫ Ǯǭ ǇǦǶ-ǎǱǦǳǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ (ǎǭǶǦǮǱȂ) ǶǦǭǶǦǧǴǸǦǱǮ 
ǳǦǳǴǵǴǰǶȁǸǮǫ ǪǱȅ ǧǴǱȂǳǮǽǳȁǻ ǵǶǴǷǸȁǳǫǯ Ǯ ǻǦǱǦǸǴǨ, ǵǶǮ 
ǷǴǵǶǮǰǴǷǳǴǨǫǳǮǮ Ƿ ǰǴǸǴǶȁǲǮ ǩǮǧǳǹǸ ǧǦǰǸǫǶǮǮ, ǹǷǸǴǯǽǮǨȁǫ ǰ 
ǦǳǸǮǧǮǴǸǮǰǦǲ. ǆǳǸǮǧǦǰǸǫǶǮǦǱȂǳǴǫ ǵǴǰǶȁǸǮǫ ǪǱȅ ǸǰǦǳǮ 
ǵǴȅǨǮǱǴǷȂ Ǩ ǶǫǭǹǱȂǸǦǸǫ ǶǦǧǴǸȁ ǳǦǪ ǵǶǴǫǰǸǴǲ ǵǴ ǷǴǭǪǦǳǮȄ çǳǫ 
ǨǴǳȄǽǮǻè ǦǶǲǫǯǷǰǮǻ ǳǴǷǰǴǨ. ǕǴ ǷǱǴǨǦǲ ǵǶǴǺǫǷǷǴǶǦ ǆǦǶǴǳǦ 
ǉǫǪǦǳǰǫǳǦ, ǽǹǪǴ-ǳǴǷǰǮ ǵǴǰǦ ǳǫ ǷǴǭǪǦǳȁ, ǴǪǳǦǰǴ, 
ǮǷǵǴǱȂǭǴǨǦǨǾǦȅǷȅ ǵǶǮ Ǯǻ ǶǦǭǶǦǧǴǸǰǫ ǮǪǫȅ ǵǶǮǩǴǪǮǱǦǷȂ ǪǱȅ 
ǷǴǭǪǦǳǮȅ ǦǳǸǮǧǦǰǸǫǶǮǦǱȂǳǴǩǴ ǵǴǰǶȁǸǮȅ ǪǱȅ ǸǰǦǳǫǯ.  

¾ ǊǴǷǸǴǮǳǷǸǨǴǲ ȃǸǴǯ ǶǦǭǶǦǧǴǸǰǮ ȅǨǱȅǫǸǷȅ ǸǴ, ǽǸǴ ǵǴǰǶȁǸǮǫ Ǯǭ 
ǳǦǳǴǽǦǷǸǮǼ ǲǴǬǫǸ ǳǦǳǴǷǮǸȂǷȅ ǳǦ ǱȄǧǹȄ ǸǰǦǳǫǨǹȄ 
ǵǴǨǫǶǻǳǴǷǸȂ. ǕǶǮ ȃǸǴǲ ǵǶǴǷǸȁǳȅ Ƿ ǵǴǰǶȁǸǮǫǲ ǳǮ ǨǳǫǾǳǫ, ǳǮ 
ǳǦ ǴǿǹǵȂ ǳǫ ǧǹǪǫǸ ǴǸǱǮǽǦǸȂǷȅ ǴǸ ǴǧȁǽǳǴǯ ǵǶǴǷǸȁǳǮ. 
ǘǫǻǳǴǱǴǩǮȅ ǧȁǱǦ ǴǵǶǴǧǴǨǦǳǦ ǳǦ ǸǫǰǷǸǮǱȂǳȁǻ ǵǶǫǪǵǶǮȅǸǮȅǻ 
ǖǹǲȁǳǮǮ Ǯ ǎǸǦǱǮǮ. ǆ ǶǫǭǹǱȂǸǦǸȁ ǵǶǴǨǫǪȆǳǳȁǻ ǴǵȁǸǴǨ 
ǷǨǮǪǫǸǫǱȂǷǸǨǹȄǸ: Ǩ ǶǫǭǹǱȂǸǦǸǫ ǷǴǵǶǮǰǴǷǳǴǨǫǳǮȅ Ƿ ǸǰǦǳȂȄ 
ǨȁǬǮǨǦȄǸ ǱǮǾȂ 1 Ǯǭ 100 ǸȁǷȅǽ ǲǮǰǶǴǧǴǨ. ǕǴ ǷǱǴǨǦǲ ǹǽȆǳȁǻ, 
ǸǰǦǳȂ ǷǴǻǶǦǳȅǫǸ ǷǨǴǮ ǷǨǴǯǷǸǨǦ ǵǴǷǱǫ 65 ǷǸǮǶǴǰ ǵǶǮ 
ǸǫǲǵǫǶǦǸǹǶǫ 95 ǩǶǦǪǹǷǴǨ.  



¾ ǓǫǲǦǱǴǨǦǬǳǴ Ǩ ǵǶǴǺǮǱǦǰǸǮǰǫ ǭǦǧǴǱǫǨǦǳǮǯ ǴǵǶǫǪǫǱǫǳǮǫ 
ǰǦǽǫǷǸǨǫǳǳǴǩǴ ǷǴǷǸǦǨǦ ǵǮǿǮ, ǴǸǶǦǨǱǫǳǮȅ ȅǨǱȅȄǸǷȅ ǴǪǳǴǯ 
ǷǦǲȁǻ ǶǦǷǵǶǴǷǸǶǦǳȆǳǳȁǻ çǶǹǰǴǸǨǴǶǳȁǻ ǧǴǱǫǭǳǫǯè. ǍǪǫǷȂ 
ǮǳǸǫǶǫǷǫǳ ǹǳǮǰǦǱȂǳȁǯ ǷǲǦǶǸǺǴǳ, ǰǴǸǴǶȁǯ ǵǶǫǪǷǸǦǨǮǱǮ Ǩ 
ǙǳǮǨǫǶǷǮǸǫǸǫ ǘǫǱȂ-ǆǨǮǨǦ. ǐǦǰ ǹǸǨǫǶǬǪǦȄǸ ȃǰǷǵǫǶǸȁ, ǳǴǨȁǯ 
ǩǦǪǬǫǸ ǲǴǬǫǸ ǷǸǦǸȂ ǳǦǷǸǴȅǿǮǲ ǵǶǴǶȁǨǴǲ. ǙǷǸǶǴǯǷǸǨǴ 
ǴǧǴǶǹǪǴǨǦǳǴ ǷǵǫǼǮǦǱȂǳǴǯ ǰǦǲǫǶǴǯ, ǶǦǧǴǸǦȄǿǫǯ Ǩ 
ǩǮǵǫǶǷǵǫǰǸǶǫ: ǰǦǲǫǶǦ ǹǱǦǨǱǮǨǦǫǸ ǱǹǽǮ, ǳǫǨǮǪǮǲȁǫ ǪǱȅ 
ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǩǱǦǭǦ, Ǯ ǴǵǶǫǪǫǱȅǫǸ ǷǴǷǸǦǨ ǵǶǴǪǹǰǸǦ. ǕǴ 
ǷǱǴǨǦǲ ǹǽȆǳȁǻ, ǵǶǮ ǵǴǻǴǪǦǻ Ǩ ǲǦǩǦǭǮǳ ǳǴǨǮǳǰǦ ǲǴǬǫǸ ǷǸǦǸȂ 
ǷǸǴǱȂ Ǭǫ ǳǫǴǧǻǴǪǮǲȁǲ ǵǶǫǪǲǫǸǴǲ, ǰǦǰ Ǯ ǰǴǾǫǱȆǰ. ǕǴǰǹǵǦǸǫǱȂ 
ǷǰǦǳǮǶǹǫǸ ǵǶǴǪǹǰǸȁ, ǹǭǳǦǨǦȅ, Ǯǭ ǽǫǩǴ ǴǳǮ ǷǴǷǸǴȅǸ, Ǯ ǳǫǸ ǱǮ Ǩ 
ǳǮǻ ǨǶǫǪǳȁǻ ǰǴǲǵǴǳǫǳǸǴǨ, ǳǦǵǶǮǲǫǶ, ǴǷǸǦǸǰǴǨ ǵǫǷǸǮǼǮǪǴǨ.  

¾ ǙǽȆǳȁǫ ǵǴȅǷǳǮǱǮ, ǽǸǴ ǰǦǬǪǴǫ ǨǫǿǫǷǸǨǴ ǴǧǱǦǪǦǫǸ ǷǴǧǷǸǨǫǳǳȁǲ 
ȃǱǫǰǸǶǴǲǦǩǳǮǸǳȁǲ ǴǸǵǫǽǦǸǰǴǲ Ǯ ǷǰǶȁǸȂ ǫǩǴ ǵǶǮǷǹǸǷǸǨǮǫ 
ǳǫǨǴǭǲǴǬǳǴ. ǖǦǭǶǦǧǴǸǦǱ ǩǮǵǫǶǷǵǫǰǸǶǦǱȂǳǹȄ ǰǦǲǫǶǹ 
ǵǶǴǺǫǷǷǴǶ ǸǫǱȂ-ǦǨǮǨǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ Ǌ. ǒǫǳǪǱǴǨǮǰ. 
ǓǫǧǴǱȂǾǴǫ ǹǷǸǶǴǯǷǸǨǴ ǮǪǫǦǱȂǳǴ ǵǴǪǻǴǪǮǸ ǪǱȅ ǷǲǦǶǸǺǴǳǴǨ. 
ǖǦǭǶǦǧǴǸǽǮǰǮ ǹǨǫǶǫǳȁ, ǽǸǴ ǸǫǻǳǴǱǴǩǮȄ ǲǴǬǳǴ ǷǲǫǱǴ 
ǵǶǮǲǫǳȅǸȂ Ǩ ǲǦǷǷǴǨǴǲ ǵǶǴǮǭǨǴǪǷǸǨǫ, ǵǶǴǷǸǴ ǷǴǨǲǫǿǦȅ 
ǩǮǵǫǶǷǵǫǰǸǶǦǱȂǳǹȄ ǰǦǲǫǶǹ Ƿ ǴǷǳǴǨǳǴǯ ǰǦǲǫǶǴǯ ǷǲǦǶǸǺǴǳǦ. ǈ 
ǧǹǪǹǿǫǲ ǵǱǦǳǮǶǹǫǸǷȅ ǴǧǴǶǹǪǴǨǦǸȂ ǩǮǵǫǶǷǵǫǰǸǶǦǱȂǳȁǲǮ 
ǰǦǲǫǶǦǲǮ ǨǷǫ ǷǲǦǶǸǺǴǳȁ, ǽǸǴǧȁ ǽǫǱǴǨǫǰ ǲǴǩ ǵǴǳȅǸȂ, Ǯǭ ǽǫǩǴ 
ǷǪǫǱǦǳǦ ǰǴǸǱǫǸǦ, ǰǴǸǴǶǹȄ ǫǲǹ ǵǶǮǳǫǷǱǮ Ǩ ǶǫǷǸǴǶǦǳǫ. 

 



¾ ǓǦǳǴǲǫǪǮǼǮǳǦ ǹ ǲǳǴǩǮǻ ǷǫǯǽǦǷ ǳǦ ǷǱǹǻǹ, ǳǴ ǷǸǴǮǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ 
Ǩ ǴǧǿǫǹǷǸǴȅǨǾǫǲǷȅ ǵǴǳǮǲǦǳǮǮ, ǴǷǴǧǫǳǳǴ ǷǶǫǪǮ ǴǧȁǨǦǸǫǱǫǯ, 
ǳǦǳǴǲǫǪǮǼǮǳǦ ǦǷǷǴǼǮǮǶǹǫǸǷȅ ǳǫ ǷǸǴǱȂǰǴ Ƿ ǱǫǽǫǧǳȁǲǮ ǺǴǶǲǦǲǮ, 
ǷǴǪǫǶǬǦǿǮǲǮ ǱǫǰǦǶǷǸǨǫǳǳȁǫ ǷǶǫǪǷǸǨǦ Ǩ ǨǮǪǫ ǳǦǳǴǰǦǵǷǹǱ, ǽǸǴ 
ǷǫǯǽǦǷ Ƿ ǹǷǵǫǻǴǲ ǵǶǮǲǫǳȅǫǸǷȅ, Ǧ Ƿ ǲǫǪǮǼǮǳǷǰǮǲǮ ǳǦǳǴǶǴǧǴǸǦǲǮ, 
ǳǦǳǴǧǴǸǦǲǮ Ǯ ǵǶǴǽǮǲǮ ǳǦǳǴǱǫǰǦǶȅǲǮ, ǽǸǴ ǵǴǰǹǪǦ ǷǹǿǫǷǸǨǹȄǸ 
ǱǮǾȂ Ǩ ǩǴǱǴǨǦǻ ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ ǪǦ Ǩ ǵǹǧǱǮǰǦǼǮȅǻ ǵǶǴǪǨǮǳǹǸȁǻ 
ǬǹǶǳǦǱǮǷǸǴǨ. ǓǦǵǶǦǨǱǫǳǮǫ ǲȁǷǱǮ Ǩ Ǵǧǿǫǲ-ǸǴ ǨǫǶǳǴǫ, Ǩ ǧǹǪǹǿǫǲ 
ǴǳǴ ǸǦǰ, ǳǦǨǫǶǳǴ, Ǯ ǧǹǪǫǸ ð ǪǮǦǩǳǴǷǸǮǰǦ Ǯ ǱǫǽǫǳǮǫ ǧǹǪǹǸ 
ǴǷǹǿǫǷǸǨǱȅǸȂǷȅ Ƿ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ çǹǲǳǴǩǴè ǳǦǳǴǶǦǭǲǫǶǳǴǩǴ 
ǮǳǷǸǶǹǲǫǳǸǦǶǮȅ, ǰǴǸǴǶȁǯ ǲȁ Ǯǲǫǳǹǫǲ çǳǦǳǴǶǴǧǴǸǦǲǮè. 

¾ ǈ ǵǱǦǳǦǻ ǹǽȆǳȁǻ ð ǷǴǨǲǫǷǸǮǸȂ Ǩ ǳǦǳǴǶǴǧǴǸǦǻ ǸǫǶǦǵǮȄ Ƿ 
ǪǮǦǩǳǴǷǸǮǰǴǯ. ǘǦǰǦȅ ǲǫǸǴǪǮǰǦ ǳǦǭȁǨǦǫǸǷȅ ǸǫǶǦǳǴǷǸǮǰǴǯ ð 
ǴǧǱǦǷǸȂȄ ǲǫǪǮǼǮǳȁ, ǷǴǽǫǸǦȄǿǫǯ Ǩ Ƿǫǧǫ ǸǫǶǦǵǮȄ Ǯ ǪǮǦǩǳǴǷǸǮǰǹ, 
ǰǴǩǪǦ ǨǶǦǽǮ ǮǷǵǴǱȂǭǹȄǸ ǴǪǳǹ ǸǫǻǳǴǱǴǩǮȄ Ǯ ǪǱȅ ǪǮǦǩǳǴǷǸǮǰǮ, Ǯ 
ǪǱȅ ǱǫǽǫǳǮȅ ǭǦǧǴǱǫǨǦǳǮȅ Ǩ ǻǴǪǫ Ǵǧǿǫǯ ǵǶǴǼǫǪǹǶȁ.  

¾ ǓǦǳǴǶǴǧǴǸȁ ð ǱǮǾȂ ǲǦǱǦȅ ǽǦǷǸȂ ǴǩǶǴǲǳǴǩǴ ǲǦǷǷǮǨǦ ǵǫǶǫǪǴǨȁǻ 
ǲǫǪǮǼǮǳǷǰǮǻ ǸǫǻǳǴǱǴǩǮǯ, ǰǴǸǴǶȁǫ ǱǮǧǴ ǹǬǫ ǨǴǾǱǮ, ǱǮǧǴ Ǩ 
ǧǹǪǹǿǫǲ ǨǴǯǪǹǸ Ǩ ǬǮǭǳȂ ǶȅǪǴǨǴǩǴ ǴǧȁǨǦǸǫǱȅ. ǐǦǰǮǲǮ ǧǹǪǹǸ ȃǸǮ 
ǸǫǻǳǴǱǴǩǮǮ ǷǫǯǽǦǷ ǪǦǬǫ ǵǶǫǪǷǸǦǨǮǸȂ ǭǦǸǶǹǪǳǮǸǫǱȂǳǴ. ǔǪǳǴ 
ǴǽǫǨǮǪǳǴ ð ǩǱǦǨǫǳǷǸǨǹȄǿǹȄ ǶǴǱȂ Ǩ ȃǸǴǲ ǵǶǴǼǫǷǷǫ ǮǩǶǦȄǸ 
ǮǳǳǴǨǦǼǮǴǳǳȁǫ ǷǮǷǸǫǲȁ, ǴǸ Ǯǻ ǶǦǭǨǮǸǮȅ Ǩ ǶǦǭǳȁǻ ǷǸǶǦǳǦǻ ǧǹǪǫǸ 
ǭǦǨǮǷǫǸȂ ǷǰǴǶǴǷǸȂ ǨǻǴǬǪǫǳǮȅ Ǩ ǳǦǾǹ ǬǮǭǳȂ ǷǴǨǶǫǲǫǳǳǴǯ 
ǲǫǪǮǼǮǳȁ.  



ǇǫǷǵǮǱǴǸǳǮǰ ð ǭǳǦǽǮǸ çǧǫǭ ǵǮǱǴǸǦè, 

ǵǮǱǴǸ ǹǵǶǦǨǱȅǫǸ ǨǴǭǪǹǾǳȁǲ 

ǸǶǦǳǷǵǴǶǸǳȁǲ ǷǶǫǪǷǸǨǴǲ, ǸǴ ǫǷǸȂ 

ǧǫǷǵǮǱǴǸǳǮǰ ǵǴ ǷǨǴǫǯ 

ǵǫǶǨǴǳǦǽǦǱȂǳǴǯ ǷǹǸǮ ð ǨǴǭǪǹǾǳǴǫ 

ǸǶǦǳǷǵǴǶǸǳǴǫ ǷǶǫǪǷǸǨǴ ǧǫǭ ǵǮǱǴǸǦ ǳǦ 

ǧǴǶǸǹ. ǊǴ ǵǴǶȁ ǪǴ ǨǶǫǲǫǳǮ ǸǦǰ ǴǳǴ Ǯ 

ǧȁǱǴ, Ǯ ǧǫǷǵǮǱǴǸǳǮǰǦǲǮ ǳǦǭȁǨǦǱǮ 

ǵǶǫǮǲǹǿǫǷǸǨǫǳǳǴ ǱǫǸǦǸǫǱȂǳȁǫ 

ǦǵǵǦǶǦǸȁ ǧǫǭ ǱȆǸǽǮǰǦ. ǈǷǫ ǴǷǸǦǱȂǳǴǫ, 

ǽǸǴ ǷǦǲǴ ǫǭǪǮǱǴ Ǯ ǵǱǦǨǦǱǴ, ǧȁǱǴ ǳǦ 

ǹǶǴǨǳǫ ǮǩǶǹǾǫǰ ǮǱǮ 

ǳǫǲǳǴǩǴǽǮǷǱǫǳǳȁǻ ǴǵȁǸǳȁǻ ǴǧǶǦǭǼǴǨ 

Ǯ ǳǦǭȁǨǦǱǴǷȂ ǵǶǴǷǸǴ 

çǶǦǪǮǴǹǵǶǦǨǱȅǫǲȁǫ ǲǴǪǫǱǮè. ǓǴ Ƿ 

ǶǦǭǨǮǸǮǫǲ ǷǶǫǪǷǸǨ ǷǨȅǭǮ, 

ǦǨǸǴǲǦǸǮǰǮ, ǹǵǶǦǨǱǫǳǮȅ Ǯ 

ǰǴǲǵȂȄǸǫǶǳǴǯ ǸǫǻǳǮǰǮ ǷǸǦǱǮ 

ǵǴȅǨǱȅǸȂǷȅ ǸǶǦǪǮǼǮǴǳǳȁǫ 

ǸǶǦǳǷǵǴǶǸǳȁǫ ǷǶǫǪǷǸǨǦ Ǩ 

ǳǫǸǶǦǪǮǼǮǴǳǳǴǲ ǮǷǵǴǱǳǫǳǮǮ: 

ǦǨǸǴǲǴǧǮǱǮ ǧǫǭ ǨǴǪǮǸǫǱȅ, ǰǴǶǦǧǱǮ 

ǧǫǭ ȃǰǮǵǦǬǦ, ǵǴǫǭǪǦ ǧǫǭ ǲǦǾǮǳǮǷǸǦ.  



¾ Ǘ ǶǦǭǨǮǸǮǫǲ ǷǶǫǪǷǸǨ ǷǨȅǭǮ, ǦǨǸǴǲǦǸǮǰǮ, ǹǵǶǦǨǱǫǳǮȅ Ǯ 
ǰǴǲǵȂȄǸǫǶǳǴǯ ǸǫǻǳǮǰǮ ǷǸǦǱǮ ǵǴȅǨǱȅǸȂǷȅ ǸǶǦǪǮǼǮǴǳǳȁǫ 
ǸǶǦǳǷǵǴǶǸǳȁǫ ǷǶǫǪǷǸǨǦ Ǩ ǳǫǸǶǦǪǮǼǮǴǳǳǴǲ ǮǷǵǴǱǳǫǳǮǮ: 
ǦǨǸǴǲǴǧǮǱǮ ǧǫǭ ǨǴǪǮǸǫǱȅ, ǰǴǶǦǧǱǮ ǧǫǭ ȃǰǮǵǦǬǦ, ǵǴǫǭǪǦ ǧǫǭ 
ǲǦǾǮǳǮǷǸǦ. ǎ ǹǵǶǦǨǱǫǳǮǫ ǮǲǮ ǲǴǩǱǴ ǴǷǹǿǫǷǸǨǱȅǸȂǷȅ ǳǫ 
ǸǴǱȂǰǴ ǵǴǷǶǫǪǷǸǨǴǲ ǶǦǪǮǴǷǨȅǭǮ, ǰǦǰ ǳǴ Ǯ ǽǫǶǫǭ ǧǴǶǸǴǨǴǯ 
ǰǴǲǵȂȄǸǫǶ. ǕǴǷǰǴǱȂǰǹ Ǩ ǸǫǻǳǮǰǫ ǹǬǫ ǷǹǿǫǷǸǨǴǨǦǱ ǦǳǦǱǴǩ 
ǸǦǰǮǻ ǸǶǦǳǷǵǴǶǸǳȁǻ ǷǶǫǪǷǸǨ Ǩ ǨǮǪǫ ǷǦǲǴǱȆǸǴǨ ǧǫǭ ǱȆǸǽǮǰǦ ǵǴǪ 
ǳǦǭǨǦǳǮǫ çǧǫǷǵǮǱǴǸǳǮǰè, ǸǴ ȃǸǴǸ ǸǫǶǲǮǳ ǵǴǱǹǽǮǱ ǧǴǱǫǫ 
ǾǮǶǴǰǹȄ ǸǶǦǰǸǴǨǰǹ, ǳǫǬǫǱǮ ǧǫǷǵǮǱǴǸǳȁǯ ǱǫǸǦǸǫǱȂǳȁǯ 
ǦǵǵǦǶǦǸ, Ǯ ǶǦǷǵǶǴǷǸǶǦǳǮǱǷȅ ǳǦ ǨǷǫ ǵǶǴǽǮǫ ǸǶǦǳǷǵǴǶǸǳȁǫ 
ǷǶǫǪǷǸǨǦ ǧǫǭ ǽǫǱǴǨǫǰǦ ǳǦ ǧǴǶǸǹ Ǩ ǰǦǽǫǷǸǨǫ ǷǶǫǪǷǸǨǦ 
ǹǵǶǦǨǱǫǳǮȅ, ǸǦǰ ǷǰǦǭǦǸȂ. ǎǲǫǳǳǴ Ǩ ȃǸǴǲ ǷǲȁǷǱǫ ð ǹǵǶǦǨǱȅǫǲǴǫ 
ǸǶǦǳǷǵǴǶǸǳǴǫ ǷǶǫǪǷǸǨǴ ǧǫǭ ǽǫǱǴǨǫǰǦ ǳǦ ǧǴǶǸǹ ð Ǯ ǧǹǪǹǸ 
ǶǦǷǷǲǦǸǶǮǨǦǸȂǷȅ ǧǫǷǵǮǱǴǸǳǮǰǮ Ǩ ǰǴǳǸǫǰǷǸǫ ǪǦǳǳǴǯ ǩǱǦǨȁ Ƿ 
ǵǶǮǨȅǭǰǴǯ ǰ ǸǴǯ ǷǸǮǻǮǮ, ǰ ǰǦǰǴǯ ǴǳǮ ǵǶǮǳǦǪǱǫǬǦǸ: ǭǫǲǱǫ, 
ǨǴǪǫ ǮǱǮ ǨǴǭǪǹǻǹ. ǕǶǮǽȆǲ ǳǦǶȅǪǹ Ƿ ǸǫǶǲǮǳǴǲ çǧǫǷǵǮǱǴǸǳǮǰè 
ǧǹǪǫǸ ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ Ǯ ǳǦǭǨǦǳǮǫ çǪǶǴǳè, ǽǸǴ ǵǴ ǷǹǸǮ ǸǴ Ǭǫ 
ǷǦǲǴǫ, ǸǴǱȂǰǴ Ƿ ǦǳǩǱǴȅǭȁǽǳȁǲ ǭǨǹǽǦǳǮǫǲ. 



¾ ǓǦǽǦǱǴǲ ǴǸǷǽȆǸǦ ǵǶǮǲǫǳǫǳǮȅ ǧǫǷǵǮǱǴǸǳǮǰǴǨ ǲǴǬǳǴ 
ǷǽǮǸǦǸȂ 1849 ǩǴǪ, ǰǴǩǪǦ ǦǨǷǸǶǮǯǷǰǦȅ ǦǶǲǮȅ 
ǮǷǵǴǱȂǭǴǨǦǱǦ ǪǱȅ ǧǴǲǧǦǶǪǮǶǴǨǰǮ ǈǫǳǫǼǮǮ ǧǫǷǵǮǱǴǸǳȁǫ 
ǨǴǭǪǹǾǳȁǫ ǾǦǶȁ Ƿ ǽǦǷǴǨȁǲ ǲǫǻǦǳǮǭǲǴǲ ǳǦ ǧǴǶǸǹ ǪǱȅ 
ǷǧǶǴǷǦ ǾǶǦǵǳǫǱȂǳȁǻ ǭǦǶȅǪǴǨ. ǛǴǸȅ ǵǶǦǰǸǮǽǫǷǰǮǯ 
ȃǺǺǫǰǸ ǴǸ ǸǦǰǴǯ ǧǴǫǨǴǯ ǴǵǫǶǦǼǮǮ ǧȁǱ ǲǮǭǫǶǳȁǯ, ǳǴ 
ǾǹǲǦ ȃǸǦ ǭǦǸǫȅ ǳǦǪǫǱǦǱǦ ǲǳǴǩǴ, Ǯ ǨǴǾǱǦ Ǩ ǦǳǳǦǱȁ 
ǮǷǸǴǶǮǮ ǰǦǰ ǳǦǽǦǱǴ ȃǶȁ ǇǕǑǆ.  

¾ ǘǫǻǳǮǽǫǷǰǦȅ ǶǫǦǱǮǭǦǼǮȅ ǮǪǫǮ ǪǮǷǸǦǳǼǮǴǳǳǴǩǴ 
ǹǵǶǦǨǱǫǳǮȅ ǦǵǵǦǶǦǸǦǲǮ ǧȁǱǦ ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǳǦ 
ǰǴǲǵǦǳǮǫǯ çǣǱǫǰǸǶǮǽǫǷǰǮǫ ǸǴǶǵǫǪȁ ǗǮǲǷǦ-ǣǪǮǷǴǳǦè, 
ǰǴǸǴǶǦȅ Ǩ 1892 ǩǴǪǹ ǵǶǫǪǷǸǦǨǮǱǦ ǹǵǶǦǨǱȅǫǲǹȄ ǵǴ 
ǵǶǴǨǴǪǦǲ ǸǴǶǵǫǪǹ, Ǧ ǷǹǿǫǷǸǨǫǳǳȁǲ ǸǴǱǽǰǴǲ ǰ ǷǴǭǪǦǳǮȄ 
ǪǮǷǸǦǳǼǮǴǳǳǴ ǹǵǶǦǨǱȅǫǲȁǻ ǦǵǵǦǶǦǸǴǨ ǷǸǦǱǴ ǴǸǰǶȁǸǮǫ 
ȃǱǫǰǸǶǮǽǫǷǸǨǦ Ǯ ǮǭǴǧǶǫǸǫǳǮǫ ǶǦǪǮǴ.  

¾ ǓǦ ǴǷǳǴǨǫ ȃǸǮǻ ǪǴǷǸǮǬǫǳǮǯ ǳǦǹǰǮ Ǯ ǸǫǻǳǮǰǮ ǧǶǮǸǦǳǫǼ 
ǣǶǳǫǷǸ ǙǮǱǷǴǳ Ǩ 1897 ǩǴǪǹ ǭǦǵǦǸǫǳǸǴǨǦǱ ǷǮǷǸǫǲǹ ǪǱȅ 
ǧǫǷǵǶǴǨǴǪǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ ǪǮǶǮǬǦǧǱǫǲ, Ǧ Ǩ 1899 ǩǴǪǹ 
ǳǦ ǨȁǷǸǦǨǰǫ Ǩ ǒȃǪǮǷǴǳ-ǗǰǨǫǶ-ǉǦǶǪǫǳ ǮǳǬǫǳǫǶ Ǯ 
ǮǭǴǧǶǫǸǦǸǫǱȂ ǓǮǰǴǱǦ ǘǫǷǱǦ ǵǴǰǦǭǦǱ ǵǹǧǱǮǰǫ 
ǲǮǳǮǦǸȄǶǳǴǫ ǶǦǪǮǴǹǵǶǦǨǱȅǫǲǴǫ ǷǹǪǳǴ.  

 



¾ Ǘ ǶǦǭǳǴǯ ǷǸǫǵǫǳȂȄ ǹǷǵǫǻǦ ǶǦǧǴǸȁ ǵǴ ǷǴǭǪǦǳǮȄ ǪǮǷǸǦǳǼǮǴǳǳǴ 
ǹǵǶǦǨǱȅǫǲȁǻ ǦǵǵǦǶǦǸǴǨ ǨǫǱǮǷȂ Ǯ ǨǴ ǨǶǫǲȅ ǕǫǶǨǴǯ ǲǮǶǴǨǴǯ ǨǴǯǳȁ, Ǯ ǨǴ 
ǨǶǫǲȅ ǈǸǴǶǴǯ ǲǮǶǴǨǴǯ ǨǴǯǳȁ, Ǯ Ǩ ǵǫǶǮǴǪ ǭǦǸǮǾȂȅ ǲǫǬǪǹ ǳǮǲǮ, ǰǴǩǪǦ Ƿ 
ǱȆǩǰǴǯ ǶǹǰǮ ǰǦǵǮǸǦǳǦ ǸǶǫǸȂǫǩǴ ǶǦǳǩǦ ǊǫǱǲǦǶǦ ǚǦǶǳǮ, ǨǴǭǩǱǦǨǱȅǨǾǫǩǴ 
ǵǶǴǫǰǸ ǶǦǪǮǴǹǵǶǦǨǱȅǫǲǴǯ ǦǨǮǦǼǮǮ ǈǒǚ ǗǞǆ, ǭǦ ǇǕǑǆ ǹǰǶǫǵǮǱǴǷȂ 
ǦǱȂǸǫǶǳǦǸǮǨǳǴǫ ǳǦǭǨǦǳǮǫ çǪǶǴǳè (drone ð ǸǶǹǸǫǳȂ), ǰǴǸǴǶǴǫ ǰǦǵǮǸǦǳ 
ǚǦǶǳǮ ǹǵǴǸǶǫǧǮǱ Ǩ ǷǨǴȆǲ ǴǸǽȆǸǫ Ǩ 1936 ǩǴǪǹ.  

¾ ǓǦ ǨǶǫǲȅ ǲǫǬǪǹ ǲǮǶǴǨȁǲǮ ǨǴǯǳǦǲǮ ǵǶǮǻǴǪǮǸǷȅ Ǯ ǳǦǽǦǱǴ ǷǫǶǮǯǳǴǩǴ 
ǵǶǴǮǭǨǴǪǷǸǨǦ ǧǫǷǵǮǱǴǸǳǮǰǦ, ǷǵǴǷǴǧǳǴǩǴ ǴǷǹǿǫǷǸǨǱȅǸȂ ǳǫ ǸǴǱȂǰǴ ǨǭǱȆǸ Ƿ 
ǵǴǱȆǸǴǲ, ǳǴ Ǯ ǵǴǷǦǪǰǹ. ǎǲ ǷǸǦǱ ǷǴǭǪǦǳǳȁǯ Ǩ 1933 ǩǴǪǹ ǧǶǮǸǦǳǷǰǮǲǮ 
ǮǳǬǫǳǫǶǦǲǮ ǧǮǵǱǦǳ DH.82B Queen Bee. ǘǴǱȂǰǴ ǨǴǸ ǴǷǳǴǨǳǴǫ ǫǩǴ 
ǵǶǮǲǫǳǫǳǮǫ ǧȁǱǴ ǳǫǭǦǨǮǪǳǴǫ ð ȃǸǴǸ ǇǕǑǆ ǮǷǵǴǱȂǭǴǨǦǱǷȅ Ǩ ǰǦǽǫǷǸǨǫ 
ǲǮǾǫǳǮ ǪǱȅ ǭǫǳǮǸǽǮǰǴǨ Ǯ ǮǷǸǶǫǧǮǸǫǱǫǯ.  

¾ ǖǴǱȂ ǲǮǾǫǳǮ ǧȁǱǦ ǴǷǳǴǨǳȁǲ ǦǲǵǱǹǦ ǪǶǴǳǴǨ ǨǵǱǴǸȂ ǪǴ 60-ǻ ǩǴǪǴǨ 
ǵǶǴǾǱǴǩǴ ǨǫǰǦ. ǑǮǾȂ Ǩ ǰǴǳǼǫ 50-ǻ ǩǴǪǴǨ ǳǦǽǦǱǮǷȂ ǲǦǷǾǸǦǧǳȁǫ, Ǧ ǳǫ 
ǶǦǭǶǴǭǳǫǳǳȁǫ ǶǦǧǴǸȁ ǳǦǪ ǵǶǴǫǰǸǦǲǮ ǧǫǷǵǮǱǴǸǳǮǰǴǨ Ǩ ǶǴǱǮ ǶǦǭǨǫǪǽǮǰǴǨ, 
Ǯ Ǩ ǦǲǫǶǮǰǦǳǷǰǮǫ ǨǴǯǷǰǦ ǷǸǦǱǮ ǵǴǷǸǹǵǦǸȂ ǧǫǷǵǮǱǴǸǳȁǫ ǶǦǭǨǫǪȁǨǦǸǫǱȂǳȁǫ 
ǷǦǲǴǱȆǸȁ Ryan Model 147A Fire Fly Ǯ Ryan Model 147B LIghtning Bug, 
ǶǦǭǳȁǫ ǲǴǪǮǺǮǰǦǼǮǮ ǰǴǸǴǶȁǻ ȃǰǷǵǱǹǦǸǮǶǴǨǦǱǮǷȂ ǪǴ ǳǦǽǦǱǦ XXI ǨǫǰǦ. ǈ 
ǸǴ Ǭǫ ǨǶǫǲȅ Ǩ ǗǞǆ ǧȁǱ ǶǦǭǶǦǧǴǸǦǳ Ǯ ǵǫǶǫǪǦǳ ǨǴǫǳǳǴ-ǲǴǶǷǰǴǲǹ ǺǱǴǸǹ 
ǵǫǶǨȁǯ ǧǴǫǨǴǯ ǨǫǶǸǴǱȆǸ-ǇǕǑǆ Gyrodyne QH-50 DASH, ǨǴǴǶǹǬȆǳǳȁǯ 
ǸǴǶǵǫǪǦǲǮ Ǯ ǩǱǹǧǮǳǳȁǲǮ ǧǴǲǧǦǲǮ ǪǱȅ ǧǴǶȂǧȁ Ƿ ǵǴǪǨǴǪǳȁǲǮ ǱǴǪǰǦǲǮ.  

¾ ǕǴǲǮǲǴ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ ȃǱǫǲǫǳǸǳǴǯ ǧǦǭȁ ǪǱȅ ȃǱǫǰǸǶǴǳǳǴǯ ǳǦǽǮǳǰǮ 
ǪǶǴǳǴǨ, ǪǦǱȂǳǫǯǾǮǲ ǶǦǭǶǦǧǴǸǰǦǲ Ǯ ǵǶǴǮǭǨǴǪǷǸǨǹ ǦǶǲǫǯǷǰǮǻ 
ǧǫǷǵǮǱǴǸǳǮǰǴǨ ǷǵǴǷǴǧǷǸǨǴǨǦǱ ǴǵȁǸ ǨǴǯǳȁ ǨǴ ǈȂǫǸǳǦǲǫ, ǩǪǫ 
ǶǦǭǨǫǪȁǨǦǸǫǱȂǳȁǫ ǇǕǑǆ ǗǞǆ ǷǴǨǫǶǾǮǱǮ ǵǴǽǸǮ 3500 ǨȁǱǫǸǴǨ, ǵǴǰǦǭǦǨ 
ǵǶǮ ȃǸǴǲ ǷǨǴȄ ǨȁǷǴǰǹȄ ȃǺǺǫǰǸǮǨǳǴǷǸȂ Ǩ ǶǦǯǴǳǫ ǧǴǫǨȁǻ ǪǫǯǷǸǨǮǯ ǵǶǮ 
ǵǴǱǳǴǲ ǴǸǷǹǸǷǸǨǮǮ ǵǴǸǫǶȂ ǷǶǫǪǮ ǱǮǽǳǴǩǴ ǷǴǷǸǦǨǦ. 



¾ ǔǪǳǮǲ Ǯǭ ǵǫǶǨȁǻ ȅǶǰǮǻ ȃǵǮǭǴǪǴǨ ǧǴǫǨǴǩǴ ǵǶǮǲǫǳǫǳǮȅ 
ǧǫǷǵǮǱǴǸǳǮǰǴǨ ǷǸǦǱǦ ǴǵǫǶǦǼǮȅ çǆǶǼǦǨ-19è, ǵǶǴǨǫǪȆǳǳǦȅ 9 
ǮȄǳȅ 1982 ǩǴǪǦ ǮǭǶǦǮǱȂǷǰǴǯ ǦǨǮǦǼǮǫǯ ǵǶǴǸǮǨ ǷǮǶǮǯǷǰǮǻ ǷǮǱ 
ǵǶǴǸǮǨǴǨǴǭǪǹǾǳǴǯ ǴǧǴǶǴǳȁ ǨǴ ǨǶǫǲȅ ǧǴǫǨȁǻ ǪǫǯǷǸǨǮǯ Ǩ 
ǪǴǱǮǳǫ ǇǫǰǦǦ Ǩ ǑǮǨǦǳǫ. ǈ ǴǵǫǶǦǼǮǮ ǵǶǮǳǮǲǦǱǮ ǹǽǦǷǸǮǫ ǪǶǴǳȁ 
çǒǦǷǸǮǺè Ǯ çǗǰǦǹǸè ǮǭǶǦǮǱȂǷǰǴǩǴ ǵǶǴǮǭǨǴǪǷǸǨǦ, ǰǴǸǴǶȁǫ 
ǴǷǹǿǫǷǸǨǱȅǱǮ ǶǦǭǨǫǪǰǹ ǷǮǶǮǯǷǰǮǻ ǦȃǶǴǪǶǴǲǴǨ, ǵǴǭǮǼǮǯ Ǎǖǐ Ǯ 
ǵǫǶǫǪǨǮǬǫǳǮȅ ǨǴǯǷǰ. ǕǴǲǮǲǴ ǶǦǭǨǫǪǰǮ ǳǦ ǧǫǷǵǮǱǴǸǳǮǰǮ ǧȁǱǦ 
ǨǴǭǱǴǬǫǳǦ ǭǦǪǦǽǦ ǳǦǨǫǪǫǳǮȅ ǳǦ ǼǫǱǮ ǶǦǰǫǸ, Ǩȁǵǹǿǫǳǳȁǻ Ƿ 
ǮǷǸǶǫǧǮǸǫǱǫǯ. ǗǴǨǲǫǷǸǳǴǫ ǵǶǮǲǫǳǫǳǮǫ ǮǷǸǶǫǧǮǸǫǱǫǯ, ǰǦǰ 
ǳǴǷǮǸǫǱǫǯ ǧǴǫǨȁǻ ǹǵǶǦǨǱȅǫǲȁǻ ǶǦǰǫǸ, Ǯ ǧǫǷǵǮǱǴǸǳǮǰǴǨ Ƿ 
ǸǫǱǫǰǦǲǫǶǦǲǮ ǳǦ ǧǴǶǸǹ, ǰǦǰ ǷǶǫǪǷǸǨ ǹǵǶǦǨǱǫǳǮȅ ǧǴǫǨȁǲǮ 
ǶǦǰǫǸǦǲǮ ǵǶǮ Ǯǻ ǭǦǻǴǪǫ ǳǦ ǼǫǱȂ, ǵǶǮǨǫǱǮ ǰ ǴǾǫǱǴǲǱȅȄǿǫǲǹ 
ǶǫǭǹǱȂǸǦǸǹ: Ǩ ǻǴǪǫ ǴǵǫǶǦǼǮǮ çǆǶǼǦǨ-19è ǧȁǱǴ ǹǳǮǽǸǴǬǫǳǴ 18 
Ǎǖǐ Ǯ 86 ǷǦǲǴǱȆǸǴǨ. 

¾ ǓǦ ǳǴǨȁǯ ǹǶǴǨǫǳȂ ǧǴǫǨǴǩǴ ǵǶǮǲǫǳǫǳǮȅ ǇǕǑǆ ǨȁǾǱǮ ǳǦ ǨǴǱǳǫ 
ǶǦǭǨǮǸǮȅ ǷǶǫǪǷǸǨ ǷǨȅǭǮ Ǯ ǳǦǨǮǩǦǼǮǮ, Ǩ ǵǫǶǨǹȄ ǴǽǫǶǫǪȂ 
ǷǮǷǸǫǲȁ ǩǱǴǧǦǱȂǳǴǩǴ ǵǴǭǮǼǮǴǳǮǶǴǨǦǳǮȅ (GPS), ǰǴǸǴǶǦȅ 
ǷǸǶǫǲǮǸǫǱȂǳǴ ǨǴǾǱǦ Ǩ ǳǦǾǹ ǬǮǭǳȂ ǳǦ ǶǹǧǫǬǫ 90-ǻ ǩǴǪǴǨ 
ǵǶǴǾǱǴǩǴ ǨǫǰǦ, Ǧ ǶǦǭǨǮǸǮǫ ǸǫǻǳǴǱǴǩǮǯ, ǳǦǰǴǵǱǫǳǮǫ ǧǴǫǨǴǩǴ 
ǴǵȁǸǦ Ǯ ǮǭǲǫǳǫǳǮȅ Ǩ ǴǸǳǴǾǫǳǮǮ ǨȁǷǾǫǩǴ ǰǴǲǦǳǪǴǨǦǳǮȅ 
ǷǸǶǦǳ Ǔǆǘǔ ǰ ǵǶǮǲǫǳǫǳǮȄ ǪǶǴǳǴǨ Ǩ ǧǴǫǨȁǻ ǪǫǯǷǸǨǮȅǻ 
ǵǴǷǸǫǵǫǳǳǴ ǨȁǪǨǮǳǹǱǮ ǇǕǑǆ ǳǦ ǵǫǶǫǪǳǮǯ ǰǶǦǯ ǨǴǯǳȁ: Ǯǭ 
ǶǦǭǨǫǪǽǮǰǴǨ Ǯ ǳǦǨǴǪǽǮǰǴǨ ǴǳǮ ǵǶǫǨǶǦǸǮǱǮǷȂ Ǩ 
ǷǦǲǴǷǸǴȅǸǫǱȂǳǹȄ ǹǪǦǶǳǹȄ ǷǮǱǹ. 



¾ ǔǸ ǪǴǷǸǮǬǫǳǮǯ Ǩ ǴǧǱǦǷǸǮ ǷǴǭǪǦǳǮȅ ǇǕǑǆ, ǷǸǦǨǾǮǻ ǹǬǫ 
ǮǷǸǴǶǮǫǯ, ǴǧǶǦǸǮǲǷȅ ǰ ǪǳȄ ǷǫǩǴǪǳȅǾǳǫǲǹ. ǎ ǷǳǴǨǦ 
ǵǶǴǪǴǱǬǮǲ ǶǦǷǷǰǦǭ ǵǶǴ ǧǫǷǵǮǱǴǸǳǮǰǮ ǨǴǫǳǳǴǩǴ ǳǦǭǳǦǽǫǳǮȅ, 
ǵǴǷǰǴǱȂǰǹ, ǵǴ ǧǴǱȂǾǫǯ ǽǦǷǸǮ, ǮǲǫǳǳǴ Ǩ ǨǴǫǳǳȁǻ ǱǦǧǴǶǦǸǴǶǮȅǻ 
ǮǱǮ ǵǴ ǭǦǰǦǭǹ ǴǧǴǶǴǳǳȁǻ ǨǫǪǴǲǷǸǨ, ǳǫǷǲǴǸǶȅ ǳǦ ǨǷǵǱǫǷǰ 
ǮǳǸǫǶǫǷǦ ǰ ǪǶǴǳǦǲ ǲǮǶǳǴǩǴ ǳǦǭǳǦǽǫǳǮȅ, ǶǴǬǪǦȄǸǷȅ ǳǦǮǧǴǱǫǫ 
ǵǫǶǷǵǫǰǸǮǨǳȁǫ Ǩ ǸǫǻǳǮǽǫǷǰǴǲ ǵǱǦǳǫ ǶǫǾǫǳǮȅ, ǷǴǭǪǦȄǸǷȅ 
ǨǫǷȂǲǦ ǷǴǨǫǶǾǫǳǳȁǫ Ƿ ǮǳǬǫǳǫǶǳǴǯ ǸǴǽǰǮ ǭǶǫǳǮȅ ǮǭǪǫǱǮȅ Ǯ 
ǴǸǶǦǧǦǸȁǨǦȄǸǷȅ  ǷǦǲȁǫ ǳǫǴǧȁǽǳȁǫ ǸǫǻǳǴǱǴǩǮǮ Ǯǻ 
ǮǷǵǴǱȂǭǴǨǦǳǮȅ.  

¾ ǕǴǸǴǲǹ Ǯ ǶȁǳǴǰ ǨǴǫǳǳȁǻ ǇǕǑǆ ǵǴǷǸǴȅǳǳǴ ǶǦǷǸȆǸ: ǷǴǩǱǦǷǳǴ 
ǴǸǽȆǸǹ ǳǮǪǫǶǱǦǳǪǷǰǴǯ ǰǴǳǷǦǱǸǮǳǩǴǨǴǯ ǺǮǶǲȁ ASD, Ǩ 2016 ǩǴǪǹ 
ǴǧǴǶǴǸ ǶȁǳǰǦ ǨǴǫǳǳȁǻ ǧǫǷǵǮǱǴǸǳȁǻ ǱǫǸǦǸǫǱȂǳȁǻ ǦǵǵǦǶǦǸǴǨ 
ǷǴǷǸǦǨǮǱ 8,5 ǲǮǱǱǮǦǶǪǴǨ ǪǴǱǱǦǶǴǨ, Ǧ ǰ 2022 ǩǴǪǹ ǴǧǴǶǴǸ 
ǶȁǳǰǦ ǨǴǫǳǳȁǻ ǇǕǑǆ ǨȁǶǦǷǸǫǸ ǪǴ 13,7 ǲǮǱǱǮǦǶǪǦ ǪǴǱǱǦǶǴǨ.  

¾ ǐǶǹǵǳǫǯǾǮǲǮ ǮǩǶǴǰǦǲǮ ǳǦ ȃǸǴǲ Ƕȁǳǰǫ ȅǨǱȅȄǸǷȅ ǸǶǮ 
ǦǲǫǶǮǰǦǳǷǰǮǫ ǰǴǶǵǴǶǦǼǮǮ: AeroVironment Industries,  General 
Atomics Aeronautical  Systems, Northrop Grumman, Ǯ ǪǨǦ 
ǮǭǶǦǮǱȂǷǰǮǻ ǰǴǳǼǫǶǳǦ: çǎǭǶǦǮǱȂǷǰǦȅ ǦǨǮǦǼǮǴǳǳǦȅ 
ǵǶǴǲȁǾǱǫǳǳǴǷǸȂè (IAI, ǘǆǆ) Ǯ çǣǱȂǧǮǸ ǒǦǦǶǦǻǴǸè.  

 



¾ ǓǫǷǸǦǳǪǦǶǸǳǴǫ ǸǫǻǳǮǽǫǷǰǴǫ ǶǫǾǫǳǮǫ Ǯ ǳǫǴǧȁǽǳǹȄ ǸǫǻǳǴǱǴǩǮȄ 
ǵǶǮǲǫǳǫǳǮȅ ǧǫǷǵǮǱǴǸǳǮǰǴǨ ǵǶǫǪǱǴǬǮǱǮ ǦǲǫǶǮǰǦǳǷǰǮǫ ǹǽȆǳȁǫ, 
ǭǦǳǮǲǦȄǿǮǫǷȅ ǶǦǭǶǦǧǴǸǰǴǯ ǶǦǭǱǮǽǳǴǯ ǨǴǫǳǳǴǯ ǸǫǻǳǮǰǮ. ǔǳǮ 
ǶǦǭǶǦǧǴǸǦǱǮ Ǯ ǮǭǩǴǸǴǨǮǱǮ ǴǵȁǸǳǹȄ ǵǦǶǸǮȄ ǲǮǳǮǦǸȄǶǳȁǻ ǧǫǷǵǮǱǴǸǳȁǻ 
ǱǫǸǦǸǫǱȂǳȁǻ ǦǵǵǦǶǦǸǴǨ, ǰǦǬǪȁǯ Ǯǭ ǰǴǸǴǶȁǻ ǵǴǲǫǿǦǫǸǷȅ ǳǦ ǱǦǪǴǳǮ 
ǶǹǰǮ.  

¾ ǇǫǷǵǮǱǴǸǳǮǰ, ǰǴǸǴǶȁǯ ǵǴǱǹǽǮǱ ǳǦǭǨǦǳǮǫ ǜǮǰǦǪǦ (Cicada), ǵǴ ǷǱǴǨǦǲ 
ǫǩǴ ǶǦǭǶǦǧǴǸǽǮǰǴǨ, ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ ǳǫǽǸǴ ǨǶǴǪǫ ǲǴǧǮǱȂǳǴǩǴ 
ǸǫǱǫǺǴǳǦ Ƿ ǰǶȁǱȂȅǲǮ. ǒǳǴǩǴǽǮǷǱǫǳǳȁǯ ǶǴǯ ǸǦǰǮǻ ǧǫǷǵǮǱǴǸǳǮǰǴǨ, 
ǧǹǪǹǽǮ Ǩȁǵǹǿǫǳǳȁǲ ǳǦ ǧǴǱȂǾǫǯ ǨȁǷǴǸǫ Ƿ ǷǦǲǴǱȆǸǦ, ǴǵǹǷǸǮǸǷȅ ǳǦ 
ǵǴǨǫǶǻǳǴǷǸȂ ǸǴǽǳǴ Ǩ ǭǦǪǦǳǳǴǲ ǲǫǷǸǫ, ǨȁǵǴǱǳȅȅ ǵǴ ǵǹǸǮ Ǯ ǵǴǷǱǫ 
ǵǴǷǦǪǰǮ ǵǴǷǸǦǨǱǫǳǳȁǫ ǭǦǪǦǽǮ ǵǶǮ ǵǴǲǴǿǮ ǨǷǸǶǴǫǳǳȁǻ Ǩ Ǯǻ 
ȃǱǫǰǸǶǴǳǳȁǯ ǧǱǴǰ ǪǦǸǽǮǰǴǨ ǶǦǭǳǴǩǴ ǸǮǵǦ.  

¾ çǒȁ ǲǴǬǫǲ ǷǧǶǴǷǮǸȂ Ƿ ǷǦǲǴǱȆǸǦ ǷǰǴǱȂ ǹǩǴǪǳǴ ǧǴǱȂǾǴǯ ǶǴǯ ǸǦǰǮǻ 
ǧǫǷǵǮǱǴǸǳǮǰǴǨ, ð ǶǦǷǷǰǦǭȁǨǦǫǸ ǆǦǶǴǳ ǐǦǳ, ǷǴǸǶǹǪǳǮǰ ǓǦǹǽǳǴ-
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǴǯ ǱǦǧǴǶǦǸǴǶǮǮ ǈǒǗ ǗǞǆ, ð Ǯ ǵǶǮ ǪǴǷǸǦǸǴǽǳǴ 
ǧǴǱȂǾǴǲ ǰǴǱǮǽǫǷǸǨǫ ǸǦǰǮǻ ǦǵǵǦǶǦǸǴǨ ǹ ǵǶǴǸǮǨǳǮǰǦ ǳǫ ǧǹǪǫǸ ǳǮǰǦǰǴǯ 
ǨǴǭǲǴǬǳǴǷǸǮ ǳǮ ǳǦǯǸǮ Ǯǻ ǨǷǫǻ, ǳǮ ǵǴǪǦǨǮǸȂ Ǯǻ ǪǶǹǩǮǲǮ ǷǵǴǷǴǧǦǲǮè.  

¾ ǓǦǭǨǦǳǮǫ Cicada ȅǨǱȅǫǸǷȅ ǦǧǧǶǫǨǮǦǸǹǶǴǯ ǴǸ Covert Autonomous 
Disposable Aircraft .  ǐǴǳǷǸǶǹǰǼǮȅ ȃǸǴǩǴ ǦǵǵǦǶǦǸǦ ǶǦǭǶǦǧǴǸǦǳǦ Ƿ ǹǽȆǸǴǲ 
ǫȆ ǲǦǰǷǮǲǦǱȂǳǴǯ ǵǶǴǷǸǴǸȁ, ǲǦǱȁǻ ǩǦǧǦǶǮǸǴǨ Ǯ ǳǫǧǴǱȂǾǴǯ ǷǸǴǮǲǴǷǸǮ. 
ǓǦ ǶǦǭǶǦǧǴǸǰǹ Ǯ ǮǭǩǴǸǴǨǱǫǳǮǫ ǴǵȁǸǳȁǻ ǴǧǶǦǭǼǴǨ ǸǦǰǮǻ ǦǵǵǦǶǦǸǴǨ 
ǵǴǸǶǦǽǫǳȁ ǸȁǷȅǽǮ ǪǴǱǱǦǶǴǨ, ǳǴ, Ǩ ǰǴǳǼǫ ǰǴǳǼǴǨ, ǫǩǴ ǷǸǴǮǲǴǷǸȂ ǳǫ 
ǧǹǪǫǸ ǵǶǫǨȁǾǦǸȂ 250 ǦǲǫǶǮǰǦǳǷǰǮǻ ǪǴǱǱǦǶǴǨ. 

 



¾ ǒǮǳǮǦǸȄǶǮǭǦǼǮȅ ǪǶǴǳǴǨ ǨǴǫǳǳǴǩǴ ǳǦǭǳǦǽǫǳǮȅ ð ǷǨǴǫǩǴ ǶǴǪǦ ǸǶǫǳǪ Ǩ 
ǪǶǴǳǴǷǸǶǴǫǳǮǮ. ǋǿȆ ǴǪǮǳ ǵǶǮǲǫǶ Ǯǭ ȃǸǴǯ ǷǫǶǮǮ ð ǳǦǳǴǪǶǴǳ Black 
Hornet Nano, ǶǦǭǲǫǶ ǰǴǸǴǶǴǩǴ ð ǨǷǫǩǴ 10ǻ2,5 Ƿǲ, Ǧ ǲǦǷǷǦ ð ǴǰǴǱǴ 18 
ǩǶǦǲǲǴǨ. ǆǲǫǶǮǰǦǳǷǰǮǫ ǨǴǫǳǳȁǫ ǮǷǵȁǸǦǱǮ ǫǩǴ ǳǦ ǵǴǱǮǩǴǳǫ Ǯ ǴǷǸǦǱǮǷȂ 
ǪǴǨǴǱȂǳȁ ǶǫǭǹǱȂǸǦǸǴǲ.  

¾ Black Hornet Nano ð ǲǮǳǮǦǸȄǶǳȁǯ ǪǶǴǳ, ǨǳǫǾǳǮǯ ǨǮǪ ǰǴǸǴǶǴǩǴ 
ǳǦǵǴǲǮǳǦǫǸ ǨǫǶǸǴǱȆǸ. ǗǴǭǪǦǳ Ǵǳ ǧȁǱ ǳǴǶǨǫǬǷǰǴǯ ǰǴǲǵǦǳǮǫǯ Prox 
Dynamics Ǯ ȅǨǱȅǫǸǷȅ ǴǪǳǮǲ Ǯǻ ǷǦǲȁǻ ǲǦǱǫǳȂǰǮǻ Ǩ ǷǨǴȆǲ ǰǱǦǷǷǫ 
ǹǷǸǶǴǯǷǸǨ. ǒǴǪǫǱȂ PD-100, Ǹǫǲ ǳǫ ǲǫǳǫǫ, ǴǧǱǦǪǦǫǸ ǨǫǷȂǲǦ ǷǴǱǮǪǳȁǲǮ 
ǺǹǳǰǼǮǴǳǦǱȂǳȁǲǮ ǨǴǭǲǴǬǳǴǷǸȅǲǮ. ǈ ǽǦǷǸǳǴǷǸǮ, Ǩ ǪǶǴǳǫ ǮǲǫǫǸǷȅ 
ǸǫǵǱǴǨǮǭǴǶ, ǰǴǸǴǶȁǯ ȃǺǺǫǰǸǮǨǳǴ ǶǦǧǴǸǦǫǸ ǳǦ ǶǦǷǷǸǴȅǳǮǮ ǪǴ 
ǰǮǱǴǲǫǸǶǦ. ǆǰǰǹǲǹǱȅǸǴǶ ǹǷǸǶǴǯǷǸǨǦ ǴǧǫǷǵǫǽǮǨǦǫǸ ǪǴ 25 ǲǮǳǹǸ ǵǴǱȆǸǦ.  

¾ ǙǵǶǦǨǱȅǫǸǷȅ ǪǶǴǳ Ƿ ǵǹǱȂǸǦ ǹǵǶǦǨǱǫǳǮȅ, ǵǴǻǴǬǫǩǴ ǳǦ ǪǬǴǯǷǸǮǰ ǪǱȅ 
ǰǴǲǵȂȄǸǫǶǳȁǻ ǮǩǶ. ǈǮǪǫǴ Ƿ ǹǷǸǶǴǯǷǸǨǦ ǲǴǬǳǴ ǷǲǴǸǶǫǸȂ ǳǦ ȃǰǶǦǳǫ Ǩ 
ǶǫǬǮǲǫ ǶǫǦǱȂǳǴǩǴ ǨǶǫǲǫǳǮ. ǋǷǱǮ ǨǶǦǩ ǭǦǻǨǦǸǮǸ ǪǶǴǳ, Ǵǳ ǳǫ ǷǲǴǬǫǸ 
ǵǴǱǹǽǮǸȂ Ƿ ǳǫǩǴ ǮǳǺǴǶǲǦǼǮȄ, ǸǦǰ ǰǦǰ ǴǳǦ ǷǴǻǶǦǳȅǫǸǷȅ Ǩ ǲǴǪǹǱǫ 
ǵǦǲȅǸǮ, ǰǴǸǴǶȁǯ ǳǦǻǴǪǮǸǷȅ ǹ ǵǮǱǴǸǦ. ǘǦǰǮǲ ǴǧǶǦǭǴǲ, Black Hornet 
Nano ǮǪǫǦǱȂǳǴ ǵǴǪǻǴǪǮǸ ǪǱȅ ǧǫǷǾǹǲǳǴǯ Ǯ ǳǫǭǦǲǫǸǳǴǯ ǶǦǭǨǫǪǰǮ.  

¾ ǎǷǸǴǽǳǮǰ, ǧǱǮǭǰǮǯ ǰ ǲǮǳǮǷǸǫǶǷǸǨǹ ǴǧǴǶǴǳȁ ǗǞǆ, ǹǸǨǫǶǬǪǦǫǸ, ǽǸǴ ǹ 
ǦǲǫǶǮǰǦǳǷǰǴǯ ǦǶǲǮǮ ǮǲǫȄǸǷȅ Ǩ ǶǦǷǵǴǶȅǬǫǳǮǮ ǳǫǷǰǴǱȂǰǴ ǸǦǰǮǻ 
ǪǶǴǳǴǨ, ǰǦǬǪȁǯ Ǯǭ ǰǴǸǴǶȁǻ ǷǸǴǮǸ ǵǴǶȅǪǰǦ 40 ǸȁǷȅǽ ǪǴǱǱǦǶǴǨ, Ǯ Ǯǻ 
ǮǷǵȁǸǦǳǮȅ ǵǶǴǨǴǪȅǸǷȅ Ƿ ǳǦǽǦǱǦ ǲǦǶǸǦ 2015 ǩǴǪǦ. ǣǸǹ ǮǳǺǴǶǲǦǼǮȄ 
ǵǴǪǸǨǫǶǬǪǦǫǸ ǆǶǳǫ ǗǰǯȅǫǶǵǫ, Ǘǋǔ Ǯ ǵǶǫǭǮǪǫǳǸ Prox Dynamics. ǘǦǰǮǫ 
ǹǷǸǶǴǯǷǸǨǦ ǮǲǫȄǸǷȅ Ǯ Ǩ ǦǶǷǫǳǦǱǫ ǦǶǲǮǮ ǈǫǱǮǰǴǧǶǮǸǦǳǮǮ ð ǧǶǮǸǦǳǷǰǮǫ 
ǨǴǫǳǳȁǫ ǮǷǵǴǱȂǭǴǨǦǱǮ Black Hornet Nano Ǩ ǶǦǭǨǫǪȁǨǦǸǫǱȂǳȁǻ ǲǮǷǷǮȅǻ 
Ǩ ǆǺǩǦǳǮǷǸǦǳǫ. 

 



¾ ǗǨǫǶǻǲǦǱȁǫ ǶǦǭǲǫǶȁ Ǯ ǪǫǾǫǨǮǭǳǦ ǲǮǳǮǪǶǴǳǴǨ ǵǶǮǨǳǴǷȅǸ Ǩ ǨǴǫǳǳǴǫ 
ǪǫǱǴ ǳǴǨȁǫ ǸǫǻǳǴǱǴǩǮǮ. ǈ ǼǫǱȅǻ ǴǸǶǦǧǴǸǰǮ ǴǪǳǴǯ Ǯǭ ǳǮǻ DARPA 
ǵǶǴǨǫǱǴ ǮǷǵȁǸǦǸǫǱȂǳȁǯ ǭǦǵǹǷǰ Ƿ ǮǷǸǶǫǧǮǸǫǱȅ ǷǸǦǮ ǴǪǳǴǶǦǭǴǨȁǻ 
ǧǫǷǵǮǱǴǸǳǮǰǴǨ Perdix. ǘǦǰǮǫ ǦǵǵǦǶǦǸȁ ǵǶǫǪǳǦǭǳǦǽǫǳȁ ǪǱȅ ǭǦǵǹǷǰǦ Ƿ 
ǷǦǲǴǱȆǸǦ Ǯ ǧȁǷǸǶǴǩǴ ǷǧǴǶǦ ǨǦǬǳȁǻ ǪǦǳǳȁǻ, ǰǴǸǴǶȁǫ ǵǴǭǨǴǱȅǸ 
ǱȆǸǽǮǰǦǲ ǸǴǽǳǫǫ ǮǪǫǳǸǮǺǮǼǮǶǴǨǦǸȂ ǼǫǱǮ Ǯ ǳǦǳǴǷǮǸȂ ǹǪǦǶȁ.  

¾ ǈǴ ǨǶǫǲȅ ǧǴǫǨȁǻ ǪǫǯǷǸǨǮǯ ǲǳǴǩǴǺǹǳǰǼǮǴǳǦǱȂǳȁǫ ǮǷǸǶǫǧǮǸǫǱǮ 
ǳǫǶǫǪǰǴ ǮǷǵǴǱȂǭǹȄǸǷȅ ǪǱȅ ǳǦǳǫǷǫǳǮȅ ǹǪǦǶǴǨ ǵǴ ǳǦǭǫǲǳȁǲ ǼǫǱȅǲ. ǕǶǮ 
ȃǸǴǲ ǮǳǺǴǶǲǦǼǮȄ Ǵ ǼǫǱȅǻ ǵǶǫǪǴǷǸǦǨǱȅǫǸ ǶǦǭǨǫǪǰǦ, ǰǴǸǴǶǦȅ ǮǳǴǩǪǦ 
ǲǴǬǫǸ ǪǴǵǹǷǰǦǸȂ ǴǾǮǧǰǮ. ǖǫǭǹǱȂǸǦǸǴǲ ǸǦǰǮǻ ǴǾǮǧǴǰ ǷǸǦǳǴǨǮǸǷȅ ǮǱǮ 
ǶǦǭǶǹǾǫǳǮǫ ǩǶǦǬǪǦǳǷǰǴǯ ǮǳǺǶǦǷǸǶǹǰǸǹǶȁ, ǮǱǮ ǩǮǧǫǱȂ ǩǶǦǬǪǦǳǷǰǮǻ.  

¾ ǓǴǨȁǫ ǧǫǷǵǮǱǴǸǳǮǰǮ Perdix ǷǵǶǴǫǰǸǮǶǴǨǦǳȁ ǸǦǰǮǲ ǴǧǶǦǭǴǲ, ǽǸǴǧȁ 
ǮǷǸǶǫǧǮǸǫǱǮ ǲǴǩǱǮ ǭǦǵǹǷǰǦǸȂ Ǯǻ Ǯǭ ǷǸǦǳǪǦǶǸǳȁǻ ǦǨǸǴǲǦǸǴǨ ǴǸǷǸǶǫǱǦ 
ǱǴǬǳȁǻ ǸǫǵǱǴǨȁǻ ǼǫǱǫǯ. ǕǴǷǱǫ ǭǦǵǹǷǰǦ ǦǵǵǦǶǦǸȁ ǳǮǭǰǴ ǵǶǴǱǫǸǦȄǸ 
ǳǦǪ ǼǫǱȂȄ Ǯ ǵǫǶǫǪǦȄǸ ǳǦ ǧǴǶǸ ǷǦǲǴǱȆǸǦ ǶǦǭǨǫǪȁǨǦǸǫǱȂǳȁǫ ǪǦǳǳȁǫ. 
ǊǱȅ ǷǹǿǫǷǸǨǫǳǳǴǩǴ ǹǪǫǾǫǨǱǫǳǮȅ ǰǴǳǷǸǶǹǰǼǮǮ ǰǴǶǵǹǷ Perdix ǨȁǵǴǱǳǫǳ 
Ǯǭ ǵǱǦǷǸǮǰǦ ð ǫǩǴ ǵǫǽǦǸǦȄǸ ǳǦ 3D-ǵǶǮǳǸǫǶǫ.  

¾ ǈ DARPA ǪǶǴǳǴǨ, ǰǴǸǴǶȁǫ ǲǴǬǳǴ ǭǦǵǹǷǰǦǸȂ Ƿ ǷǦǲǴǱȆǸǴǨ ǳǦǭȁǨǦȄǸ 
çǩǶǫǲǱǮǳǦǲǮè, ǸǴ ǫǷǸȂ ǷǰǦǭǴǽǳȁǲǮ ǴǭǴǶǳȁǲǮ ǧǫǷǦǲǮ, ǷǸǦǨǾǮǲǮ 
ǸǦǱǮǷǲǦǳǦǲǮ ǹǪǦǽǮ ǪǱȅ ǲǳǴǩǮǻ ǧǶǮǸǦǳǷǰǮǻ ǵǮǱǴǸǴǨ ǨǴ ǨǶǫǲǫǳǦ 
ǈǸǴǶǴǯ ǲǮǶǴǨǴǯ. ǔǳǮ ǷǸǦǳǹǸ ǳǫǪǴǶǴǩǮǲǮ ǲǳǴǩǴǶǦǭǴǨȁǲǮ ǪǶǴǳǦǲǮ, 
ǷǵǴǷǴǧǳȁǲǮ ǨȁǵǴǱǳȅǸȂ ǶǴǱǮ ǶǦǭǨǫǪǽǮǰǴǨ Ǯ ǳǦǧǱȄǪǦǸǫǱǫǯ.  

¾ ǈ ǵǫǶǷǵǫǰǸǮǨǫ ǨǮǪǮǸǷȅ, ǽǸǴ ǳǫǧǴǱȂǾǮǫ, ǶǦǭǹǲǳȁǫ, ǲǦǳȆǨǶǫǳǳȁǫ 
ǪǶǴǳȁ Ǯǭ ǷǺǫǶȁ ǨǴǫǳǳǴǩǴ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǵǶǴǳǮǰǳǹǸ Ǩ ǴǧǱǦǷǸǮ 
ǩǶǦǬǪǦǳǷǰǮǻ ǵǶǮǲǫǳǫǳǮǯ. 



¾ ǘǶǫǳǪȁ ǸǶǫǳǪǦǲǮ ð ǳǴ ǰǱǦǷǷǮǰǦ ǨǫǽǳǦ, ǷǵǶǴǷ ǳǦ ǪǶǴǳȁ 
ǰǱǦǷǷǮǽǫǷǰǴǩǴ ǶǦǭǲǫǶǦ ǳǮǰǹǪǦ ǳǫ ǪǫǳǫǸǷȅ, ǴǳǮ ǰǦǰ 
ǶǦǭǶǦǧǦǸȁǨǦǱǮǷȂ, ǸǦǰ Ǯ ǧǹǪǹǸ ǶǦǭǶǦǧǦǸȁǨǦǸȂǷȅ.  

¾ ǎǭ ȃǸǴǩǴ ǶȅǪǦ Ǩ ǺǫǨǶǦǱǫ 2014 ǩǴǪǦ ǮǭǶǦǮǱȂǷǰǦȅ ǰǴǲǵǦǳǮȅ 
Israel Aerospace Industries ǵǴǰǦǭǦǱǦ ǳǦ ǦǨǮǦǷǦǱǴǳǫ Ǩ ǗǮǳǩǦǵǹǶǫ 
ǶǦǭǨǫǪȁǨǦǸǫǱȂǳȁǯ ǧǫǷǵǮǱǴǸǳȁǯ ǱǫǸǦǸǫǱȂǳȁǯ ǦǵǵǦǶǦǸ Super 
Heron HF. ǈ ȃǸǴǲ ǧǫǷǵǮǱǴǸǳǮǰǫ ǮǷǵǴǱȂǭǹǫǸǷȅ ǪǨǮǩǦǸǫǱȂ 
ǲǴǿǳǴǷǸȂȄ 200 ǱǴǾǦǪǮǳȁǻ ǷǮǱ ǵǶǴǮǭǨǴǪǷǸǨǦ ǮǸǦǱȂȅǳǷǰǴǯ 
ǰǴǲǵǦǳǮǮ Diesel Jet. ǈ ǴǸǱǮǽǮǫ ǴǸ ǵǶǫǪȁǪǹǿǫǯ ǨǫǶǷǮǮ 
ǧǫǷǵǮǱǴǸǳǮǰǦ, ǳǴǨȁǯ Super Heron HF (HF ð Heavy Fuel, ǸȅǬȆǱǴǫ 
ǸǴǵǱǮǨǴ) ǶǦǧǴǸǦǫǸ ǳǦ ǪǮǭǫǱȂǳǴǲ ǸǴǵǱǮǨǫ. ǆǵǵǦǶǦǸ ǸǦǰǬǫ 
ǴǸǱǮǽǦǫǸǷȅ ǹǨǫǱǮǽǫǳǳȁǲǮ ǷǰǴǶǴǵǴǪȀȆǲǳǴǷǸȂȄ, ǷǰǴǶǴǷǸȂȄ 
ǵǴǱȆǸǦ (150 ǹǭǱǴǨ ǵǶǴǸǮǨ 125 ǹǭǱǴǨ ǹ Heron 1) Ǯ ǲǦǰǷǮǲǦǱȂǳǴǯ 
ǨǭǱȆǸǳǴǯ ǲǦǷǷǴǯ (1,45 ǸǴǳǳȁ ǵǶǴǸǮǨ 1,25 ǸǴǳǳȁ). Super Heron 
HF ǰǴǲǵǱǫǰǸǹǫǸǷȅ ǸǶǫǲȅ ǳǦǧǴǶǦǲǮ ǧǴǶǸǴǨǴǩǴ ǴǧǴǶǹǪǴǨǦǳǮȅ 
ǪǱȅ ǴǧǫǷǵǫǽǫǳǮȅ ǳǦǪȆǬǳǴǷǸǮ, ǹǨǫǱǮǽǫǳǳȁǲ ǳǦǧǴǶǴǲ ǵǴǱǫǭǳǴǯ 
ǳǦǩǶǹǭǰǮ Ǯ ǭǦǰǴǳǼǴǨǰǦǲǮ ǰǶȁǱǦ. ǇǱǦǩǴǪǦǶȅ ǵǴǷǱǫǪǳǮǲ 
ǹǪǦǱǴǷȂ ǭǳǦǽǮǸǫǱȂǳǴ ǷǴǰǶǦǸǮǸȂ ǶǦǷǻǴǪ ǸǴǵǱǮǨǦ Ǯ ǹǨǫǱǮǽǮǸȂ 
ǨǶǫǲȅ ǵǶǫǧȁǨǦǳǮȅ Ǩ ǨǴǭǪǹǻǫ ǵǶǮǧǱǮǭǮǸǫǱȂǳǴ ǨǪǨǴǫ. 



¾ ǎǭǶǦǮǱȂǷǰǦȅ ǰǴǲǵǦǳǮȅ Uvision Ǯǭ ǵǴǷȆǱǰǦ ǜǹǶ ǎǩǦǱȂ 
ǵǶǫǪǷǸǦǨǮǱǦ ǷǫǶǮȄ ǨȁǭȁǨǦȄǿǮǻ ǨǷǫ ǧǴǱȂǾǮǯ ǮǳǸǫǶǫǷ Ǩ 
ǵǴǷǱǫǪǳǮǫ ǩǴǪȁ ǸǦǰ ǳǦǭȁǨǦǫǲȁǻ çǧǱǹǬǪǦȄǿǮǻ ǨǴǴǶǹǬǫǳǮǯè. 
ǖǫǽȂ ǮǪȆǸ Ǵ ǧǫǷǵǮǱǴǸǳȁǻ ǱǫǸǦǸǫǱȂǳȁǻ ǦǵǵǦǶǦǸǦǻ, ǷǵǴǷǴǧǳȁǻ 
ǵǫǶǫǪǦǨǦǸȂ ǮǭǴǧǶǦǬǫǳǮǫ ǼǫǱǮ, ǳǦǷǸǮǩǦǸȂ ǫȆ Ǯ ǹǳǮǽǸǴǬǦǸȂ.  

¾ ǐǴǲǵǦǳǮȅ ǵǶǫǪǱǴǬǮǱǦ 6 ǶǦǭǱǮǽǦȄǿǮǻǷȅ ǵǴ ǪǦǱȂǳǴǷǸǮ Ǯ 
ǲǴǿǳǴǷǸǮ ǲǴǪǫǱǫǯ, ǳǦǭǨǦǳȁǻ HERO. ǗǦǲȁǫ ǰǶǹǵǳȁǫ Ǯǭ ǳǮǻ 
ǨǫǷȅǸ ǵǴǶȅǪǰǦ 100 ǰǮǱǴǩǶǦǲǲ Ǯ ǷǵǴǷǴǧǳȁ ǧǦǶǶǦǬǮǶǴǨǦǸȂ ǳǦǪ 
ǶǦǯǴǳǴǲ, ǩǪǫ ǳǦǻǴǪǮǸǷȅ ǵǶǫǪǵǴǱǦǩǦǫǲǦȅ ǼǫǱȂ, ǪǴ 6 ǽǦǷǴǨ. ǈǷȆ 
ȃǸǴ ǨǶǫǲȅ ǴǳǮ ǵǫǶǫǪǦȄǸ ǷǨǴǮǲ ǴǵǫǶǦǸǴǶǦǲ ǮǭǴǧǶǦǬǫǳǮǫ 
ǵǦǸǶǹǱǮǶǹǫǲǴǯ ǲǫǷǸǳǴǷǸǮ. ǈ ǸǴǸ ǲǴǲǫǳǸ, ǰǴǩǪǦ ǼǫǱȂ ǳǦǯǪǫǳǦ 
ǮǱǮ ǭǦǺǮǰǷǮǶǴǨǦǳǴ ǴǬǮǪǦǫǲǴǫ ǷǴǧȁǸǮǫ, ǳǦǵǶǮǲǫǶ, ǧǴǫǨǮǰǮ 
ǷǴǧǶǦǱǮǷȂ ǨǲǫǷǸǫ, ǭǦǵǹǷǰǦȄǸ ǶǦǰǫǸǹ ǮǱǮ ǳǦǲǫǶǫǳȁ ǷǴǨǫǶǾǮǸȂ 
ǪǶǹǩǹȄ ǦǰǼǮȄ ǸǫǶǶǴǶǦ, ǧǫǷǵǮǱǴǸǳǮǰ ǵǶǫǨǶǦǿǦǫǸǷȅ Ǩ 
ǰǦǲǮǰǦǪǭǫ, Ǩ ǷǽǮǸǦǳǳȁǫ ǷǫǰǹǳǪȁ Ǯ Ƿ ǧǴǱȂǾǴǯ ǸǴǽǳǴǷǸȂȄ 
ǵǮǰǮǶǹȄǿǫǩǴ ǳǦ ǨǶǦǩǴǨ Ǯ ǨǭǶȁǨǦȄǿǫǩǴǷȅ ǨǲǫǷǸǫ Ƿ ǳǮǲǮ.  

¾ ǗǦǲȁǯ ǲǦǱǫǳȂǰǮǯ HERO-30 ǨǫǷǮǸ ǨǷǫǩǴ 3 ǰǮǱǴǩǶǦǲǲǦ Ǯ ǲǴǬǫǸ 
ǧȁǸȂ ǭǦǵǹǿǫǳ ǧǴǯǼǴǲ Ǩ ǻǴǪǫ ǹǱǮǽǳǴǩǴ ǧǴȅ, ǰǴǩǪǦ ǸǶǹǪǳǴ 
ǴǵǶǫǪǫǱǮǸȂ ǮǷǸǴǽǳǮǰ Ǵǩǳȅ. ǔǳ çǨȁǷǸǶǫǱǮǨǦǫǸǷȅè Ǩ ǳǫǧǴ ǵǴǪ 
ǪǦǨǱǫǳǮǫǲ ǨǴǭǪǹǻǦ, ǵǴǪǴǧǳǴ ǵǶǴǧǰǫ Ǯǭ ǧǹǸȁǱǰǮ ǾǦǲǵǦǳǷǰǴǩǴ. 
ǎǷǵǴǱȂǭǹȅ ȃǱǫǰǸǶǮǽǫǷǰǮǯ ǲǴǸǴǶǽǮǰ, ǸǦǰǴǯ ǦǵǵǦǶǦǸ ǷǵǴǷǴǧǫǳ Ǩ 
ǸǫǽǫǳǮǫ ǵǴǱǹǽǦǷǦ ǰǶǹǬǮǸȂ ǳǦǪ ǶǦǯǴǳǴǲ Ǯ ǵǫǶǫǪǦǨǦǸȂ ǧǴǯǼǹ 
ǮǭǴǧǶǦǬǫǳǮǫ ǷǴ ǨǷǸǶǴǫǳǳǴǯ ǰǦǲǫǶȁ. ǐǴǩǪǦ Ǭǫ ǼǫǱȂ 
ǴǧǳǦǶǹǬǫǳǦ, Ǵǳ ǨǭǶȁǨǦǫǸ ǫȆ. 



¾ ǕǫǶǫǴǷǲȁǷǱǫǳǮǫ ǸǫǻǳǴǱǴǩǮǮ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǧǫǷǵǮǱǴǸǳǮǰǴǨ 
ǵǶǫǪǨǫǿǦǫǸ ǳǦǷǸǴȅǿǹȄ ǸǫǻǳǴǱǴǩǮǽǫǷǰǹȄ ǶǫǨǴǱȄǼǮȄ Ǩ ǨǴǫǳǳǴ-
ǨǴǭǪǹǾǳȁǻ ǷǮǱǦǻ. ǈ ǗǞǆ ǴǳǮ ǷǸǦǳǹǸ ȅǪǶǴǲ ǷǴǭǪǦǨǦǫǲǴǯ DARPA 
çǷǮǷǸǫǲȁ ǷǮǷǸǫǲè (SoSITE ð System of Systems (SoS) Integration  
Technology and Experimentation),  ǰǴǸǴǶǦȅ ǴǧǫǷǵǫǽǮǸ ǧǫǷǵǶǫǼǫǪǫǳǸǳǹȄ 
ǮǳǸǫǩǶǦǼǮȄ ǴǧǴǶǹǪǴǨǦǳǮȅ Ǯ ǵǶǴǩǶǦǲǲǳǴǩǴ ǴǧǫǷǵǫǽǫǳǮȅ 
ǮǷǸǶǫǧǮǸǫǱǫǯ, ǩǶǹǭǴǨȁǻ ǷǦǲǴǱȆǸǴǨ Ǯ ǇǕǑǆ. ǔǷǳǴǨǦǳǳǦȅ ǳǦ ǵǶǮǳǼǮǵǫ 
ǴǸǰǶȁǸȁǻ ǦǶǻǮǸǫǰǸǹǶ, SoSITE ǹǵǶǴǷǸǮǸ Ǯ ǹǷǰǴǶǮǸ ǴǧǳǴǨǱǫǳǮǫ Ǯ 
ǲǴǪǫǶǳǮǭǦǼǮȄ ǹǷǸǦǶǫǨǦȄǿǮǻ ǧǴǫǨȁǻ ǫǪǮǳǮǼ, ǷǮǷǸǫǲ Ǯ ǵǶǴǩǶǦǲǲ. 
ǔǪǳǦ Ǯǭ ǩǱǦǨǳȁǻ ǭǦǪǦǽ SoSITE ð ǮǭǲǫǳǫǳǮǫ ǷǦǲǴǩǴ ǵǶǫǪǷǸǦǨǱǫǳǮȅ Ǵ 
ǸǴǲ, ǽǸǴ ǸǦǰǴǫ ǦǨǮǦǼǮȅ, ǸǶǦǳǷǺǴǶǲǦǼǮȅ ǺǮǱǴǷǴǺǮǮ ǨǴǫǳǳǴǩǴ ǪǫǱǦ. 

¾ ǈ ǴǧǴǶǴǳǳǴǯ ǴǸǶǦǷǱǮ ǹǬǫ ǪǦǨǳǴ ǮǪǹǸ ǶǦǭǩǴǨǴǶȁ Ǵ ǳǴǨȁǻ 
ǨǴǭǲǴǬǳǴǷǸȅǻ, ǵǶǫǪǴǷǸǦǨǱȅǫǲȁǻ ǶǴȅǿǮǲǮǷȅ ǪǶǴǳǦǲǮ. SoSITE 
ǮǷǵǴǱȂǭǹǫǸ ǪǦǳǳǹȄ ǮǪǫȄ Ǩ ǷǨǴǮǻ ǼǫǱȅǻ. ǔǸǪǫǱȂǳȁǫ ǧǴǫǨȁǫ 
ǧǫǷǵǮǱǴǸǳǮǰǮ ǹǬǫ ǪǦǨǳǴ ǵǶǮǲǫǳȅȄǸǷȅ ǗǴǫǪǮǳȆǳǳȁǲǮ ǞǸǦǸǦǲǮ Ǩ 
ǆǺǩǦǳǮǷǸǦǳǫ Ǯ ǕǦǰǮǷǸǦǳǫ, ǴǪǳǦǰǴ Ǩ ǧǹǪǹǿǫǲ Ǯǻ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǧǹǪǫǸ 
ǶǦǷǾǮǶǫǳǴ. SoSITE ǲǴǬǫǸ ǶǦǧǴǸǦǸȂ ǳǦ ǴǷǳǴǨǫ ǹǬǫ ǵǶǮǲǫǳȅȄǿǮǻǷȅ 
ǨǴǴǶǹǬǫǳǮǯ, ǧǫǭ ǷǹǿǫǷǸǨǫǳǳȁǻ ǪǴǶǦǧǴǸǴǰ Ǯ ǲǴǪǮǺǮǰǦǼǮǯ. ǓǫǷǲǴǸǶȅ 
ǳǦ ǸǫǻǳǴǱǴǩǮǽǫǷǰǹȄ ǷǱǴǬǳǴǷǸȂ ǶǫǦǱǮǭǦǼǮǮ ǵǶǴǫǰǸǦ, Ǵǳ ǳǫ ǵǴǸǶǫǧǹǫǸ 
ǦǷǸǶǴǳǴǲǮǽǫǷǰǮǻ ǭǦǸǶǦǸ. ǗǴǵǫǶǳǮǰǮ ǗǞǆ Ǩ ǴǧǴǭǶǮǲǴǲ ǧǹǪǹǿǫǲ ǳǫ 
ǧǹǪǹǸ ǮǲǫǸȂ ǳǮ ǨǴǭǲǴǬǳǴǷǸǫǯ, ǳǮ ǨǶǫǲǫǳǮ ǪǱȅ ǶǦǭǶǦǧǴǸǰǮ ǷǮǷǸǫǲ, 
ǷǵǴǷǴǧǳȁǻ ǵǶǴǸǮǨǴǷǸǴȅǸȂ System of Systems Integration  Technology and 
Experimentation . 

 



¾ ǉǱǦǨǳǦȅ ǮǪǫȅ, ǱǫǬǦǿǦȅ Ǩ ǴǷǳǴǨǫ ǵǶǴǫǰǸǦ, ǵǶǴǷǸǦ ǵǴ ǷǹǸǮ, ǳǴ ǷǱǴǬǳǦ Ǩ 

ǶǫǦǱǮǭǦǼǮǮ ð ǺǹǳǰǼǮǮ, ǷǴǷǶǫǪǴǸǴǽǫǳǳȁǫ ǳǦ ǪǦǳǳȁǯ ǲǴǲǫǳǸ Ǩ ǴǪǳǴǲ 

ǮǷǸǶǫǧǮǸǫǱǫ ǦǲǫǶǮǰǦǳǷǰǮǻ ǈǈǗ, ǧǹǪǹǸ ǶǦǷǵǶǫǪǫǱǫǳȁ: ǽǦǷǸȂ Ǯǭ ǳǮǻ ǵǫǶǫǯǪȆǸ 

ǧǫǷǵǮǱǴǸǳǴǲǹ ǷǦǲǴǱȆǸǹ-ǷǵǹǸǳǮǰǹ Ǯ ǷǴǳǲǹ ǇǕǑǆ Ǯ ǹǵǶǦǨǱȅǫǲȁǻ ǶǦǰǫǸ.  

¾ ǇǫǷǵǮǱǴǸǳǮǰǮ ǭǦǯǲǹǸǷȅ ǷǧǴǶǴǲ ǷǨǫǪǫǳǮǯ Ǵ ǨǶǦǬǫǷǰǮǻ ǷǮǷǸǫǲǦǻ 

ǵǶǴǸǮǨǴǨǴǭǪǹǾǳǴǯ ǴǧǴǶǴǳȁ Ǯ ǶǦǪǮǴǱǴǰǦǼǮǮ. ǊǶǴǳȁ ǧǹǪǹǸ ǵǫǶǫǷȁǱǦǸȂ 

ǵǴǱǹǽǫǳǳǹȄ ǮǲǮ ǮǳǺǴǶǲǦǼǮȄ ǳǦ ǰǴǲǵȂȄǸǫǶ ǮǷǸǶǫǧǮǸǫǱȅ, ǳǦǻǴǪȅǿǫǩǴǷȅ ǭǦ 

ǵǶǫǪǫǱǦǲǮ ǭǴǳȁ ǪǫǯǷǸǨǮȅ ǶǦǪǦǶǴǨ ǵǶǴǸǮǨǳǮǰǦ. ǕǮǱǴǸ ǧǹǪǫǸ ǮǲǫǸȂ 

ǨǴǭǲǴǬǳǴǷǸȂ ǷǦǲǴǷǸǴȅǸǫǱȂǳǴ ǵǶǮǳǮǲǦǸȂ ǶǫǾǫǳǮǫ Ǵ ǪǦǱȂǳǫǯǾǮǻ ǪǫǯǷǸǨǮȅǻ, 

ǴǪǳǦǰǴ ǳǦǩǶǹǭǰǦ ǳǦ ǳǫǩǴ ǧǹǪǫǸ ǲǮǳǮǲǦǱȂǳǦ ǧǱǦǩǴǪǦǶȅ ǦǨǸǴǲǦǸǮǭǮǶǴǨǦǳǳǴǯ 

ǷǮǷǸǫǲǫ ǰǴǲǵȂȄǸǫǶǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ Distributed  Battle  Management.  

¾ ǗǦǲ ǮǷǸǶǫǧǮǸǫǱȂ ǷǸǦǳǫǸ, ǵǴ ǵǶǫǮǲǹǿǫǷǸǨǹ, ǰǴǲǦǳǪǳȁǲ ǼǫǳǸǶǴǲ. ǔǷǳǴǨǳǦȅ 

ǽǦǷǸȂ ǴǶǹǬǮȅ, ǶǦǪǮǴȃǱǫǰǸǶǴǳǳȁǫ ǷǮǷǸǫǲȁ, ǷǫǳǷǴǶȁ Ǯ ǇǕǑǆ ǧǹǪǹǸ 

ǵǫǶǫǨǴǭǮǸȂǷȅ ǷǴǵǶǴǨǴǬǪǦȄǿǮǲ ǧǫǷǵǮǱǴǸǳȁǲ ǩǶǹǭǴǨȁǲ ǷǦǲǴǱȆǸǴǲ, ǵǴǻǴǬǮǲ 

ǳǦ ǑǴǰǻǮǪ Ǘ-130 ǉǫǶǰǹǱǫǷ. ǣǸǴ ǵǴǭǨǴǱǮǸ ǹǲǫǳȂǾǮǸȂ ǭǦǲǫǸǳǴǷǸȂ ǮǷǸǶǫǧǮǸǫǱȅ. 

ǔǧǴǶǹǪǴǨǦǳǳȁǫ ǦǳǸǮǶǦǪǦǶǦǲǮ ǪǶǴǳȁ ǧǹǪǹǸ ǭǦǵǹǷǰǦǸȂǷȅ ǷǴ ǨǸǴǶǴǩǴ ǷǦǲǴǱȆǸǦ. 

ǕǴǷǱǫ ǵǶǴǨǫǪǫǳǮȅ ǶǦǭǨǫǪǰǮ ǴǳǮ ǧǹǪǹǸ ǨǴǭǨǶǦǿǦǸȂǷȅ ǳǦ ǲǫǷǸǴ ǷǨǴǫǯ 

ǵǴǷǸǴȅǳǳǴǯ ǪǮǷǱǴǰǦǼǮǮ. ǇǫǷǵǮǱǴǸǳǮǰǮ ǷǲǴǩǹǸ ǪǴǷǸǦǸǴǽǳǴ ǧǱǮǭǰǴ 

ǵǶǮǧǱǮǬǦǸȂǷȅ ǰ ǶǦǪǦǶǦǲ ǵǶǴǸǮǨǳǮǰǦ, ǵǴǪǦǨǱȅǸȂ Ǯǻ ǷǮǩǳǦǱȁ ǪǱȅ ǴǧǫǷǵǫǽǫǳǮȅ 

ǷǴǧǷǸǨǫǳǳǴǯ ǧǫǭǴǵǦǷǳǴǷǸǮ Ǯ ǴǸǵǶǦǨǱȅǸȂ ǮǭǴǧǶǦǬǫǳǮȅ ǼǫǱǫǯ ǰǴǲǦǳǪǳǴǲǹ 

ǼǫǳǸǶǹ. ǐǴǲǵȂȄǸǫǶǳȁǫ ǷǮǷǸǫǲȁ ǮǷǸǶǫǧǮǸǫǱȅ ǧǹǪǹǸ ǷǴǵǴǷǸǦǨǱȅǸȂ ǵǴǱǹǽǫǳǳȁǫ 

ǷǨǫǪǫǳǮȅ Ƿ ǪǦǳǳȁǲǮ ǷǴǧǷǸǨǫǳǳȁǻ ǷǫǳǷǴǶǴǨ Ǯ ǵǶǫǪǴǷǸǦǨǱȅǸȂ ǵǮǱǴǸǹ 

ǹǸǴǽǳȆǳǳǹȄ ǮǳǺǴǶǲǦǼǮȄ Ǵ ǼǫǱǮ. 



¾ ǉǴǸǴǨȅ ǷǶǫǪǷǸǨǦ ǵǶǴǶȁǨǦ ǴǧǴǶǴǳȁ ǵǶǴǸǮǨǳǮǰǦ, ǗǞǆ ǳǫ 
ǭǦǧȁǨǦȄǸ Ǯ Ǵ ǷǨǴǫǯ ǴǧǴǶǴǳǫ, ǩǪǫ ǴǵȅǸȂ Ǭǫ ǳǦǯǪȆǸǷȅ ǲǫǷǸǴ ǪǱȅ 
ǇǕǑǆ. ǘǦǰ ǆǩǫǳǸǷǸǨǴ ǵǶǴǸǮǨǴǶǦǰǫǸǳǴǯ ǴǧǴǶǴǳȁ ǗǞǆ ǷǸǶǴǮǸ 
ǵǱǦǳȁ ǵǴ ǷǴǭǪǦǳǮȄ ǳǴǨǫǯǾǫǩǴ ǧǫǷǵǮǱǴǸǳǴǩǴ ǱǫǸǦǸǫǱȂǳǴǩǴ 
ǦǵǵǦǶǦǸǦ, ǰǴǸǴǶȁǯ ǧȁ ǴǸǱǮǽǦǱǷȅ ǳǫ ǸǴǱȂǰǴ ǧǴǱȂǾǴǯ 
ǪǦǱȂǳǴǷǸȂȄ ǵǴǱȆǸǦ, ǳǴ Ǯ ǷǨǴǮǲ ǴǶǹǬǮǫǲ ð ǲǴǿǳȁǲ 
ȃǱǫǰǸǶǮǽǫǷǰǮǲ ǱǦǭǫǶǴǲ, ǵǶǫǪǳǦǭǳǦǽǫǳǳȁǲ ǪǱȅ ǹǳǮǽǸǴǬǫǳǮȅ 
ǧǦǱǱǮǷǸǮǽǫǷǰǮǻ ǶǦǰǫǸ.  

¾ ǊǦǳǳȁǯ ǧǫǷǵǮǱǴǸǳǮǰ, ǵǴ ǭǦǪǹǲǰǫ, ǧǹǪǫǸ ǷǵǴǷǴǧǫǳ ǱǫǸǦǸȂ ǳǦ 
ǨȁǷǴǸǫ ǪǴ 20 ǰǲ Ǯ ǧȁǸȂ ǵǶǦǰǸǮǽǫǷǰǮ ǳǫǹȅǭǨǮǲȁǲ ǪǱȅ ǦǨǮǦǼǮǮ 
Ǯ ǷǮǷǸǫǲ Ǖǈǔ ǵǶǴǸǮǨǳǮǰǦ. ǋǿȆ Ǩ 2010 ǩǴǪǹ ǗǞǆ ǮǷǵȁǸǦǱǮ ǳǦ 
ǧǴǶǸǹ ǷǦǲǴǱȆǸǦ B747-400F ǵǶǴǸǮǨǴǶǦǰǫǸǳȁǯ ǱǦǭǫǶ ABL, 
ǲǴǿǳǴǷǸȂ ǰǴǸǴǶǴǩǴ ǷǴǷǸǦǨǱȅǱǦ 1 ǒǫǩǦǈǦǸǸ, ǽǸǴ ǵǴǭǨǴǱǮǱǴ 
ǷǧǮǸȂ ǪǨǫ ǧǦǱǱǮǷǸǮǽǫǷǰǮǫ ǶǦǰǫǸȁ. ǓǴ ǸǴǩǪǦ ǵǶǴǫǰǸ ǧȁǱ ǰǶǦǯǳǫ 
ǪǴǶǴǩǮǲ ǹǪǴǨǴǱȂǷǸǨǮǫǲ, Ǧ ǷǦǲǦ ǱǦǭǫǶǳǦȅ ǹǷǸǦǳǴǨǰǦ ǨǫǷȂǲǦ 
ǩǶǴǲǴǭǪǰǴǯ, ǽǸǴ Ǯ ǨȁǳǹǬǪǦǱǴ ǮǷǵǴǱȂǭǴǨǦǸȂ ǷǦǲǴǱȆǸ ǪǦǳǳǴǩǴ 
ǸǮǵǦ.  

¾ ǓǴ ǳǦǹǰǦ Ǯ ǸǫǻǳǮǰǦ ǳǦ ǲǫǷǸǫ ǳǫ ǷǸǴǮǸ, ǷǵǹǷǸȅ ǳǫǷǰǴǱȂǰǴ ǱǫǸ 
ǱǦǭǫǶǳȁǫ ǸǫǻǳǴǱǴǩǮǮ ǧȁǱǮ ǹǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳȁ, Ǯ ǈǈǗ ǗǞǆ 
ǵǱǦǳǮǶǹȄǸ Ǩ 2021 ǩǴǪǹ ǵǶǴǨǫǷǸǮ ǵǫǶǨȁǯ ǵǴǱǫǸ ǷǸǶǦǸǴǷǺǫǶǳǴǩǴ 
ǧǫǷǵǮǱǴǸǳǮǰǦ Ƿ ǱǦǭǫǶǳȁǲ ǴǶǹǬǮǫǲ ǳǦ ǧǴǶǸǹ. 



¾ ǊǱǮǸǫǱȂǳǴǷǸȂ ǳǫǵǶǫǶȁǨǳǴǩǴ ǵǴǱȆǸǦ ð ǰǶǦǯǳǫ ǨǦǬǳȁǯ 
ǵǴǰǦǭǦǸǫǱȂ ǪǱȅ ǧǫǷǵǮǱǴǸǳȁǻ ǱǫǸǦǸǫǱȂǳȁǻ ǦǵǵǦǶǦǸǴǨ. ǕǴȃǸǴǲǹ 
ǨǷǫ ǽǦǿǫ Ǩ ǰǴǳǷǸǶǹǰǼǮǮ ǇǕǑǆ ǮǷǵǴǱȂǭǹȄǸǷȅ ǷǴǱǳǫǽǳȁǫ 
ǧǦǸǦǶǫǮ, ǰǴǸǴǶȁǫ ǵǴǭǨǴǱȅȄǸ ǵǴǱǹǽǦǸȂ ȃǳǫǶǩǮȄ ǧǫǭ ǵǴǷǦǪǰǮ ǳǦ 
ǭǫǲǱȄ.  

¾ ǎǷǵȁǸǦǳǮȅ ǴǪǳǴǯ Ǯǭ ǸǦǰǮǻ ǲǴǪǫǱǫǯ ǵǶǴǨǫǱǮ ǷǵǫǼǮǦǱǮǷǸȁ 
ǐǮǸǦǯǷǰǴǯ ǦǰǦǪǫǲǮǮ ǰǴǷǲǮǽǫǷǰǴǯ ǦȃǶǴǪǮǳǦǲǮǰǮ. 
ǖǦǭǶǦǧǴǸǦǳǳȁǯ ǮǲǮ ǧǫǷǵǮǱǴǸǳǮǰ ǷǵǴǷǴǧǫǳ ǶǦǭǨǮǨǦǸȂ ǷǰǴǶǴǷǸȂ 
ǪǴ 200 ǰǮǱǴǲǫǸǶǴǨ Ǩ ǽǦǷ Ǯ ǵǶǮ ȃǸǴǲ ǳǦǻǴǪǮǸȂǷȅ Ǩ ǨǴǭǪǹǻǫ ǪǴ 
ǳǫǷǰǴǱȂǰǮǻ ǲǫǷȅǼǫǨ. ǐǮǸǦǯǷǰǮǯ ǱǫǸǦǸǫǱȂǳȁǯ ǦǵǵǦǶǦǸ ǵǴǱǹǽǮǱ 
ǳǦǭǨǦǳǮǫ Caihong-T4 (CH-T4),  Ǵǳ ǮǲǫǫǸ ǶǦǭǲǦǻ ǰǶȁǱȂǫǨ Ǩ 40 
ǲǫǸǶǴǨ, ǲǦǰǷǮǲǦǱȂǳǦȅ ǨȁǷǴǸǦ ǵǴǱȆǸǦ ǷǴǷǸǦǨǱȅǫǸ 20 
ǰǮǱǴǲǫǸǶǴǨ. ǊǱȅ ǵǴǱȆǸǦ ǮǷǵǴǱȂǭǹǫǸǷȅ 4 ǵǦǶȁ 
ȃǱǫǰǸǶǴǪǨǮǩǦǸǫǱǫǯ Ƿ ǵǶǴǵǫǱǱǫǶǦǲǮ, ǵǴǱǹǽǦȄǿǮǫ ȃǳǫǶǩǮȄ ǴǸ 
ǷǴǱǳǫǽǳȁǻ ǧǦǸǦǶǫǯ, ǹǷǸǦǳǴǨǱǫǳǳȁǻ ǳǦ ǨǫǶǻǳǫǯ ǽǦǷǸǮ ǰǶȁǱȂǫǨ 
ǦǵǵǦǶǦǸǦ. ǘǦǰǬǫ CH-T4 ǮǲǫǫǸ ǪǨǴǯǳǴǫ ǻǨǴǷǸǴǨǴǫ ǴǵǫǶǫǳǮǫ, Ǧ 
ǰǦǬǪǴǫ ǰǶȁǱǴ ǷǵǴǷǴǧǳǴ ǷǱǫǩǰǦ ǮǭǲǫǳȅǸȂ ǺǴǶǲǹ Ǩ ǭǦǨǮǷǮǲǴǷǸǮ 
ǴǸ ǹǷǱǴǨǮǯ ǵǴǱȆǸǦ. ǈǫǷ ǧǫǷǵǮǱǴǸǳǮǰǦ ǷǴǷǸǦǨǱȅǫǸ 500 ǰǩ. 
ǕǴǪǭǦǶȅǪǰǦ ǦǰǰǹǲǹǱȅǸǴǶǴǨ ǵǶǴǮǷǻǴǪǮǸ Ǩ ǷǨǫǸǱǴǫ ǨǶǫǲȅ ǷǹǸǴǰ, 
Ǯ Ǯǻ ǭǦǵǦǷǦ ǪǴǷǸǦǸǴǽǳǴ ǪǱȅ ǸǴǩǴ, ǽǸǴǧȁ CH-T4 ǵǶǴǪǴǱǬǦǱ 
ǨȁǵǴǱǳȅǸȂ ǷǨǴȄ ǺǹǳǰǼǮȄ Ǯ ǳǴǽȂȄ.  

¾ ǐǦǰ ǷǴǴǧǿǦȄǸ ǰǴǳǷǸǶǹǰǸǴǶȁ, ǵǶǮ ǵǴǱǫǸǫ ǳǦ ǲǦǰǷǮǲǦǱȂǳǴǯ 
ǨȁǷǴǸǫ ǴǧǱǦǷǸȂ ǴǻǨǦǸǦ çǨǭǴǶǦè ǧǫǷǵǮǱǴǸǳǮǰǦ ǷǴǷǸǦǨǱȅǫǸ ǴǰǴǱǴ 
ǲǮǱǱǮǴǳǦ ǰǨǦǪǶǦǸǳȁǻ ǰǮǱǴǲǫǸǶǴǨ.  



¾ ǈ ǋǨǶǴǵǫ ǶǦǭǶǦǧǦǸȁǨǦȄǸ ǵǶǴǫǰǸ, ǼǫǱȂ ǰǴǸǴǶǴǩǴ ð ǷǴǭǪǦǳǮǫ ǩǮǧǶǮǪǦ 
ǷǵǹǸǳǮǰǦ Ǯ ǧǫǷǵǮǱǴǸǳǮǰǦ. ǗǴǭǪǦǸǫǱǮ ǳǦǭǨǦǱǮ ǷǨǴǯ ǦǵǵǦǶǦǸ 
çǷǸǶǦǸǴǧǹǷǴǲè (StratoBus). ǖǦǭǲǦǻ ǭǦǪǦǽ, ǰǴǸǴǶȁǫ ǪǴǱǬǫǳ ǶǫǾǦǸȂ 
ǷǸǶǦǸǴǧǹǷ ǨǫǷȂǲǦ ǾǮǶǴǰ ð ȃǸǴ Ǯ ǳǦǧǱȄǪǫǳǮǫ ǭǦ ǵǴǩǶǦǳǮǽǳȁǲǮ 
ǶǦǯǴǳǦǲǮ, Ǯ ǲǴǶǷǰǦȅ ǶǦǭǨǫǪǰǦ, Ǯ ǸǫǱǫǰǴǲǲǹǳǮǰǦǼǮǮ, Ǯ 
ǸǫǱǫǶǦǪǮǴǨǫǿǦǳǮǫ, Ǯ ǳǦǨǮǩǦǼǮȅ. ǐǶǴǲǫ ǸǴǩǴ, ȃǸǦ ǦǨǸǴǳǴǲǳǦȅ 
ǷǸǦǼǮǴǳǦǶǳǦȅ ǵǱǦǸǺǴǶǲǦ ǷǲǴǬǫǸ ǹǷǮǱǮǸȂ GSM-ǵǴǰǶȁǸǮǫ ǨǴ ǨǶǫǲȅ 
ǲǦǷǷǴǨȁǻ ǲǫǶǴǵǶǮȅǸǮǯ, Ǧ GPS ð ǳǦǪ ǹǽǦǷǸǰǦǲǮ Ƿ ǮǳǸǫǳǷǮǨǳȁǲ 
ǪǨǮǬǫǳǮǫǲ ǸǶǦǳǷǵǴǶǸǦ.  

¾ ǔǧǾǮǨǰǦ ǷǸǶǦǸǴǧǹǷǦ ǮǭǩǴǸǴǨǱǫǳǦ Ǯǭ ǭǦǰǶǹǽǫǳǳǴǩǴ ǹǩǱǫǵǱǦǷǸǮǰ, Ǵǳ 
ǲǴǬǫǸ ǧǶǦǸȂ ǳǦ ǧǴǶǸ ǩǶǹǭȁ ǨǫǷǴǲ ǪǴ 200 ǰǩ. ǊǱǮǳǦ ǨǴǭǪǹǾǳǴǩǴ ǷǹǪǳǦ 
70-100 ǲǫǸǶǴǨ, ǪǮǦǲǫǸǶ ð 20-30.  

¾ ǗǸǶǦǸǴǧǹǷ ǧǹǪǫǸ ǵǦǶǮǸȂ ǳǦ ǨȁǷǴǸǫ 20 ǰǮǱǴǲǫǸǶǴǨ. ǔǳ ǷǲǴǬǫǸ ǷǴǧǮǶǦǸȂ 
ǷǴǱǳǫǽǳȁǫ ǱǹǽǮ Ǩ ǱȄǧǴǫ ǨǶǫǲȅ ǩǴǪǦ: ǷǴǱǳǫǽǳȁǫ ǵǦǳǫǱǮ ǪǴǵǴǱǳȅǫǸ 
ǷǮǷǸǫǲǦ ǹǷǮǱǫǳǮȅ ǲǴǿǳǴǷǸǮ, Ǧ ǸǦǰǬǫ ǴǧǶǦǸǮǲȁǯ ǸǫǵǱǴǨǴǯ ȃǱǫǲǫǳǸ 
ǪǱȅ ǻǶǦǳǫǳǮȅ ȃǳǫǶǩǮǮ. ǝǸǴǧȁ ǵǶǴǸǮǨǴǷǸǴȅǸȂ ǵǴǶȁǨǦǲ ǨǫǸǶǦ, 
ǨǴǭǪǹǾǳǴǲǹ ǷǹǪǳǹ ǵǴǳǦǪǴǧǮǸǷȅ ǵǴǷǸǴȅǳǳȁǯ ǮǷǸǴǽǳǮǰ ȃǳǫǶǩǮǮ ð ǪǨǦ 
ȃǱǫǰǸǶǴǲǴǸǴǶǦ ǧǹǪǹǸ ǵǴǷǸǴȅǳǳǴ ǲǫǳȅǸȂ ǷǨǴȄ ǨȁǻǴǪǳǹȄ ǲǴǿǳǴǷǸȂ, Ǩ 
ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ ǷǰǴǶǴǷǸǮ ǨǫǸǶǦ.  

¾ ǖǹǰǴǨǴǪǮǸ ǵǶǴǫǰǸǴǲ ǺǮǶǲǦ Thales Alenia Space, ǷǵǫǼǮǦǱǮǭǮǶǹȄǿǦȅǷȅ 
ǳǦ ǰǴǷǲǮǽǫǷǰǮǻ ǸǫǱǫǰǴǲǲǹǳǮǰǦǼǮȅǻ Ǯ ǳǦǨǮǩǦǼǮǮ. ǈ ǶǦǭǶǦǧǴǸǰǫ 
ǷǸǶǦǸǴǧǹǷǦ ǹǽǦǷǸǨǹȄǸ ǸǦǰǬǫ Airbus Defence & Space, Zodiac Marine and 
CEA-Liten. ǣǸǴǸ ǵǶǴǫǰǸ ǴǧȀǫǪǮǳǮǱ ǼǫǱȁǯ ǰǱǦǷǸǫǶ ǦȃǶǴǰǴǷǲǮǽǫǷǰǴǯ 
ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ ȄǬǳǴǯ ǚǶǦǳǼǮǮ (ǵǶǫǪǵǶǮȅǸǮȅ, ǨȁǵǹǷǰǦȄǿǮǫ 
ǧǫǷǵǮǱǴǸǳȁǫ ǱǫǸǦǸǫǱȂǳȁǫ ǦǵǵǦǶǦǸȁ, ǨǴǭǪǹǾǳȁǫ ǾǦǶȁ Ǯ 
ǷǸǶǦǸǴǵǱǦǳȁ). 

 



¾ Ǘ ǵǴȅǨǱǫǳǮǫǲ ǳǴǨȁǻ ǲǦǸǫǶǮǦǱǴǨ, ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮǫǲ ǸǫǻǳǮǽǫǷǰǮǻ 
ǷǶǫǪǷǸǨ Ǯ ǶǦǭǨǮǸǮǫǲ ǮǳǬǫǳǫǶǳǴǯ ǲȁǷǱǮ ǽǫǱǴǨǫǽǫǷǸǨǴ ǨǷǫ ǧǱǮǬǫ 
ǵǴǪǻǴǪǮǸ ǰ ǷǴǭǪǦǳǮȄ ǱǫǸǦȄǿǫǩǴ ǦǨǸǴǲǴǧǮǱȅ.  

¾ Ǘ ȃǸǴǯ ǷǸǴǶǴǳȁ ǮǳǸǫǶǫǷǫǳ ǴǵȁǸ ǰǮǸǦǯǷǰǴǩǴ ǦǨǮǦǼǮǴǳǳǴǩǴ ǰǴǳǼǫǶǳǦ 
AVIC, ǰǴǸǴǶȁǯ Ǩ 2015 ǩǴǪǹ ǳǦ ǘǶǫǸȂǫǯ ǰǮǸǦǯǷǰǴǯ ǨǫǶǸǴǱȆǸǳǴǯ ǨȁǷǸǦǨǰǫ 
Ǩ ǘȅǳȂǼǭǮǳǫ ǵǶǫǪǷǸǦǨǮǱ ǵǶǴǸǴǸǮǵ ǱǫǸǦȄǿǫǩǴ ǦǨǸǴǲǴǧǮǱȅ ð ǶǴǧǴǸǦ ǵǴǪ 
ǳǦǭǨǦǳǮǫǲ Swift  Gazelle. ǣǸǴǸ ǧǫǷǵǮǱǴǸǳǮǰ ǨǫǷǮǸ 100 ǰǩ Ǯ ǵǶǮǨǴǪǮǸǷȅ 
Ǩ ǪǫǯǷǸǨǮǫ ǾǫǷǸȂȄ ǶǴǸǴǶǦǲǮ Ƿ ǵǶǴǵǫǱǱǫǶǦǲǮ, ǹǷǸǦǳǴǨǱǫǳǳȁǲǮ ǵǴ 
ǶǦǭǳȁǫ ǷǸǴǶǴǳȁ ǰǹǭǴǨǦ ǦǨǸǴǲǴǧǮǱȅ.  

¾ ǛǴǸȂ ȃǸǴ ǨǷǫ ǵǴǻǴǪǮǸ ǳǦ ǧǴǱȂǾǹȄ ǪǫǸǷǰǹȄ ǶǦǪǮǴǹǵǶǦǨǱȅǫǲǹȄ 
ǮǩǶǹǾǰǹ, ǳǴ Ǩ ǴǷǳǴǨǫ Swift  Gazelle ǱǫǬǦǸ ǨǷǫ ǸǫǻǳǴǱǴǩǮǮ, ǰǴǸǴǶȁǫ 
ǧǹǪǹǸ ǮǷǵǴǱȂǭǴǨǦǳȁ ǵǶǮ ǷǴǭǪǦǳǮǮ ǵǴǱǳǴǲǦǷǾǸǦǧǳǴǩǴ ǱǫǸǦȄǿǫǩǴ 
ǸǶǦǳǷǵǴǶǸǳǴǩǴ ǷǶǫǪǷǸǨǦ. ǐ ǪǦǳǳǴǯ ǶǦǭǶǦǧǴǸǰǫ ǵǶǴȅǨǮǱǮ ǮǳǸǫǶǫǷ 
ǵǶǫǪǷǸǦǨǮǸǫǱǮ ǰǮǸǦǯǷǰǴǯ ǓǦǶǴǪǳǴ-ǴǷǨǴǧǴǪǮǸǫǱȂǳǴǯ ǦǶǲǮǮ, ǰǴǸǴǶȁǫ 
ǷǸǦǳǹǸ ǵǴǰǹǵǦǸǫǱȅǲǮ ǵǫǶǨȁǻ ǱǫǸǦȄǿǮǻ ǦǨǸǴǲǴǧǮǱǫǯ ǰǴǲǵǦǳǮǮ AVIC.  

¾ ǐǦǬǪȁǯ Ǯǭ ǶǴǸǴǶǴǨ ǮǲǫǫǸ ǷǨǴȄ ǷǴǧǷǸǨǫǳǳǹȄ ǼǮǺǶǴǨǹȄ ǷǮǷǸǫǲǹ 
ǹǵǶǦǨǱǫǳǮȅ, ǶǦǧǴǸǦ ǰǴǸǴǶǴǯ ǰǴǴǶǪǮǳǮǶǹǫǸǷȅ ǰǴǲǵȂȄǸǫǶǴǲ ǴǷǳǴǨǳǴǯ 
ǷǮǷǸǫǲȁ. ǇǱǦǩǴǪǦǶȅ ȃǸǴǲǹ, ǱǫǸǦȄǿǮǯ ǦǨǸǴǲǴǧǮǱȂ Swift  Gazelle ǲǴǬǫǸ 
ǷǴǨǫǶǾǦǸȂ ǨǫǶǸǮǰǦǱȂǳȁǯ ǨǭǱȆǸ Ǯ ǵǴǷǦǪǰǹ, ǱǫǸǦǸȂ Ǯ ǭǦǨǮǷǦǸȂ ǳǦ ǲǫǷǸǫ, 
ǵǴǪǴǧǳǴ ǨǫǶǸǴǱȆǸǹ. ǆ ǳǦ ǭǫǲǱǫ, ǷǱǴǬǮǨ ǶǴǸǴǶȁ Ǩ ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǫ 
ǵǴǱǴǬǫǳǮǫ, ǦǨǸǴǲǴǧǮǱȂ ǲǴǬǫǸ ǹǧǫǬǦǸȂ ǴǸ ǱȄǧǴǩǴ ǵǶǫǷǱǫǪǴǨǦǸǫǱȅ. 

¾ ǛǹǦǳȂ ǞǹǮǱǮǳ, ǨǫǪǹǿǮǯ ǮǳǬǫǳǫǶ ǰǴǲǵǦǳǮǮ AVIC, ǳǦǪǫǫǸǷȅ, ǽǸǴ 
ǦǨǸǴǲǴǧǮǱǮ ǸǮǵǦ Swift  Gazelle ǵǴǱǹǽǦǸ ǾǮǶǴǰǴǫ ǶǦǷǵǶǴǷǸǶǦǳǫǳǮǫ Ǩ 
ǳǫǪǦǱȆǰǴǲ ǧǹǪǹǿǫǲ Ǯ ǷǸǦǳǹǸ ǴǪǳǮǲ Ǯǭ ǴǷǳǴǨǳȁǻ ǨǮǪǴǨ ǷǶǫǪǷǸǨ 
ǵǫǶǫǪǨǮǬǫǳǮȅ. ǣǸǮ Ǭǫ ǷǦǲȁǫ ǦǨǸǴǲǴǧǮǱǮ, Ƿ ǳǫǲǳǴǩǴ ǮǭǲǫǳȆǳǳǴǯ 
ǰǴǳǷǸǶǹǰǼǮǫǯ, ǨǫǶǴȅǸǳǴ, ǷǸǦǳǹǸ ǽǦǷǸȂȄ ǦǶǷǫǳǦǱǦ ǰǮǸǦǯǷǰǴǯ ǦǶǲǮǮ, 
ǵǴǭǨǴǱȅȅ ǷǴǱǪǦǸǦǲ ǧȁǷǸǶǴ ǪǴǧǮǶǦǸȂǷȅ Ǩ ǸǶǹǪǳǴǪǴǷǸǹǵǳȁǫ ǶǦǯǴǳȁ. 



¾ ǕǴǪ çǧǫǷǵǮǱǴǸǳǮǰǦǲǮè ǷǫǯǽǦǷ ǶǦǭǹǲǫȄǸ ǳǫ ǸǴǱȂǰǴ ǇǕǑǆ, ǳǴ Ǯ ǨǷǫ 
ǵǶǴǽǮǫ ǹǵǶǦǨǱȅǫǲȁǫ ǸǶǦǳǷǵǴǶǸǳȁǫ ǷǶǫǪǷǸǨǦ ǧǫǭ ǽǫǱǴǨǫǰǦ ǳǦ ǧǴǶǸǹ, Ǯ 
ǵǴǲǮǲǴ ǧǫǷǵǮǱǴǸǳȁǻ ǱǫǸǦǸǫǱȂǳȁǻ ǦǵǵǦǶǦǸǴǨ, Ǩ ǨǴǯǷǰǦǻ ǨǷǫ ǧǴǱȂǾǫ 
ǳǦǻǴǪȅǸ ǵǶǮǲǫǳǫǳǮǫ ǷǹǻǴǵǹǸǳȁǫ Ǯ ǨǴǪǳȁǫ ǧǫǷǵǮǱǴǸǳǮǰǮ.  

¾ ǎǳǸǫǶǫǷ ǶǦǭǨǮǸȁǻ ǷǸǶǦǳ ǰ ǧǴǫǨȁǲ ǶǴǧǴǸǦǲ ǵǴǪǴǩǶǫǨǦǫǸǷȅ, ǵǶǫǬǪǫ 
ǨǷǫǩǴ, Ǹǫǲ, ǽǸǴ ǩǶǦǬǪǦǳǫ ȃǸǮǻ ǩǴǷǹǪǦǶǷǸǨ ǷǸǦǱǮ ǰǶǦǯǳǫ ǳǫǩǦǸǮǨǳǴ 
ǴǸǳǴǷǮǸȂǷȅ ǰ ǧǴǱȂǾǮǲ ǵǴǸǫǶȅǲ ǱǮǽǳǴǩǴ ǷǴǷǸǦǨǦ. ǋǷǱǮ ǨǴ ǨǶǫǲȅ 
ǷǴǨǫǸǷǰǴ-ǺǮǳǷǰǴǯ ǨǴǯǳȁ ǗǗǗǖ ǸǫǶȅǱ Ǩ ǪǫǳȂ 1300 ǽǫǱǴǨǫǰ ǹǧǮǸȁǲǮ, Ǯ 
ȃǸǴ ǳǮǰǦǰ ǳǫ ǨǱǮȅǱǴ ǳǦ ǫǩǴ ǶǫǾǫǳǮǫ Ǵ ǷǨǴǶǦǽǮǨǦǳǮǮ ǨǴǯǳȁ, ǸǴ Ǩ 1989 
ǩǴǪǹ ǵǴǸǫǶǮ ǷǵǴǪǨǮǩǱǮ ǶǹǰǴǨǴǪǷǸǨǴ ǗǴǨǫǸǷǰǴǩǴ ǗǴȄǭǦ ǹǯǸǮ Ǯǭ 
ǆǺǩǦǳǮǷǸǦǳǦ, ǩǪǫ Ǩ ǪǫǳȂ ǵǴǩǮǧǦǱǴ ǲǫǳǫǫ ǸǶȆǻ ǷǴǨǫǸǷǰǮǻ ǧǴǯǼǴǨ. 
ǆǳǦǱǴǩǮǽǳȁǯ ǷǪǨǮǩ Ǩ ǷǴǭǳǦǳǮǮ ǵǶǴǮǭǴǾȆǱ Ǯ Ǩ ǗǞǆ: Ǩ 1941 ǩǴǪǹ ǴǳǮ 
ǷǶǦǬǦǱǮǷȂ ǵǴǷǱǫ ǵǴǸǫǶǮ 2345 ǽǫǱǴǨǫǰ ǭǦ 90 ǲǮǳǹǸ, Ǧ Ǩ 1993 ǩǴǪǹ ǧȁǱǮ 
ǨȁǳǹǬǪǫǳȁ ǳǦǨǷǫǩǪǦ ǴǷǸǦǨǮǸȂ Ǩ ǵǴǰǴǫ ǗǴǲǦǱǮ ǵǴǷǱǫ ǸǴǩǴ, ǰǦǰ ǵǴǸǫǶǮ 
ǸǦǲ ǪǴǷǸǮǩǱǮ ǹǶǴǨǳȅ ǪǫǨȅǸǮ ǹǧǮǸȁǻ Ǩ ǪǫǳȂ. 

¾ ǓǦ ǷǦǯǸǫ ASDReports,  ǶǦǭǲǫǿǦȄǿǮǲ ǶǫǭǹǱȂǸǦǸȁ ǮǷǷǱǫǪǴǨǦǳǮȅ ǶȁǳǰǴǨ, 
ǴǵǹǧǱǮǰǴǨǦǳ ǵǶǴǩǳǴǭ, ǷǴǩǱǦǷǳǴ ǰǴǸǴǶǴǲǹ ǶȁǳǴǰ ǳǦǭǫǲǳȁǻ ǧǴǫǨȁǻ 
ǶǴǧǴǸǴǨ (Ǩ ǴǷǳǴǨǳǴǲ ǸǫǱǫǹǵǶǦǨǱȅǫǲȁǻ) ǰ 2020 ǩǴǪǹ ǪǴǷǸǮǩǳǫǸ 8,3 
ǲǮǱǱǮǦǶǪǦ ǪǴǱǱǦǶǴǨ. ǖǫǭǹǱȂǸǦǸȁ ǵǶǴǩǳǴǭǦ ǷǴǵǶǴǨǴǬǪǫǳȁ 
ǭǦȅǨǱǫǳǮǫǲ, ǽǸǴ ǵǫǶǫǪ ǳǦǲǮ ǧǴǱȂǾǦȅ ǮǳǪǹǷǸǶǮȅ, ǮǩǶǴǰǮ ǰǴǸǴǶǴǯ 
ǴǸǱǮǽǳǴ ǵǴǳǮǲǦȄǸ, ǽǸǴ ǧǫǭ ǨǳǫǪǶǫǳǮȅ ǶǴǧǴǸǮǭǮǶǴǨǦǳǳȁǻ ǧǴǫǨȁǻ 
ǲǦǾǮǳ ǳǦǪǫȅǸȂǷȅ ǳǦ ǧȁǷǸǶǴǫ ǶǦǷǾǮǶǫǳǮǫ ǶȁǳǰǦ ǳǫ ǵǶǮǻǴǪǮǸǷȅ. 

 



¾ ǐ ǳǦǽǦǱǹ XXI ǨǫǰǦ Ƿ ǵǴȅǨǱǫǳǮǫǲ ȃǺǺǫǰǸǮǨǳǴ ǸǫǱǫǹǵǶǦǨǱȅǫǲȁǻ ǵǴ 
ǶǦǪǮǴǰǦǳǦǱǹ ǦǲǫǶǮǰǦǳǷǰǮǻ Ǯ ǮǭǶǦǮǱȂǷǰǮǻ ǧǫǷǵǮǱǴǸǳȁǻ ǱǫǸǦǸǫǱȂǳȁǻ 
ǦǵǵǦǶǦǸǴǨ ǪǮǷǸǦǳǼǮǴǳǳǴ ǹǵǶǦǨǱȅǫǲȁǫ ǲǦǾǮǳȁ ǷǸǦǱǮ ǶǫǦǱȂǳȁǲ Ǯ 
ǨǫǷȂǲǦ ȃǺǺǫǰǸǮǨǳȁǲ ǴǶǹǬǮǫǲ. ǓǴ ǷǦǲȁǲ ǷǱǦǧȁǲ ǲǫǷǸǴǲ ȃǸǮǻ ǨǴǯǷǰ 
ǷǸǦǱ ǽǫǱǴǨǫǰ-ǴǵǫǶǦǸǴǶ, ǵǴ ǨǮǳǫ ǰǴǸǴǶǴǩǴ ǇǕǑǆ ǵǴǷǸǴȅǳǳǴ ǦǸǦǰǹȄǸ ǸǴ 
ǲǮǶǳȁǻ ǬǮǸǫǱǫǯ, ǸǴ ǷǨǴǮǻ ǷǴǱǪǦǸ, ǵǴǷǰǴǱȂǰǹ ǴǵǫǶǦǸǴǶ ǳǦ ȃǰǶǦǳǫ ǳǫ 
ǨǷǫǩǪǦ ǲǴǬǫǸ ǴǸǪǫǱǮǸȂ ǴǪǳǮǻ ǴǸ ǪǶǹǩǮǻ. ǛǴǸȅ ǨǴǭǲǴǬǳǴǷǸǮ ǴǵǫǶǦǸǴǶǦ 
ǵǴ ǸǴǽǳǴǲǹ ǳǦǨǫǪǫǳǮȄ ǴǶǹǬǮȅ ǨȁǾǫ, ǽǫǲ ǹ ǧǴǯǼǦ ǳǦ ǺǶǴǳǸǫ (ǳǦ 
çǹǪǦǱȆǳǳǴǩǴ ǨǴǮǳǦè ǳǫ ǪǦǨǮǸ ǷǸǶǦǻ ǷǲǫǶǸǮ), ǴǳǮ, Ǩ ǲǦǷǷǫ ǷǨǴǫǯ, 
ǷǸǶǫǱȅȄǸ ǪǦǱǫǰǴ ǳǫ ǮǪǫǦǱȂǳǴ. 

¾ ǐǶǴǲǫ ǸǴǩǴ ǵǴȅǨǮǱǮǷȂ ǰǴǲǵǱǫǰǷȁ ǶǦǪǮǴȃǱǫǰǸǶǴǳǳǴǯ ǧǴǶȂǧȁ, 
ǵǴǭǨǴǱȅȄǿǮǫ ǵǫǶǫǻǨǦǸǮǸȂ ǰǴǳǸǶǴǱȂ ǳǦǪ ǪǮǷǸǦǳǼǮǴǳǳǴ ǹǵǶǦǨǱȅǫǲȁǲǮ 
ǲǦǾǮǳǦǲǮ ǨǶǦǩǦ. ǎǲǫǳǳǴ ǧǱǦǩǴǪǦǶȅ ǴǪǳǴǲǹ Ǯǭ ǳǮǻ ǮǶǦǳǼȁ Ǩ 2012 ǩǴǪǹ 
ǭǦǻǨǦǸǮǱǮ ǳǴǨǫǯǾǮǯ ǦǲǫǶǮǰǦǳǷǰǮǯ ǇǕǑǆ RQ-170. ǎǳǼǮǪǫǳǸ ǸǦǰǴǩǴ 
ǶǴǪǦ ǪǦǱǫǰǴ ǳǫ ǫǪǮǳǮǽǫǳ: ǮǶǦǰǷǰǮǫ ǵǴǨǷǸǦǳǼȁ Ƿ ǵǴǲǴǿȂȄ ǶǴǷǷǮǯǷǰǴǯ 
ǵǶǴǩǶǦǲǲȁ SkyGrabber ǭǦǩǶǹǬǦǱǮ Ƿǫǧǫ ǳǦ ǳǴǹǸǧǹǰǮ ǨǮǪǫǴ Ƿ 
ǦǲǫǶǮǰǦǳǷǰǮǻ ǶǦǭǨǫǪȁǨǦǸǫǱȂǳȁǻ ǧǫǷǵǮǱǴǸǳǮǰǴǨ.  

¾ ǖǫǾǫǳǮǫǲ ǸǦǰǴǯ ǵǶǴǧǱǫǲȁ ǲǴǬǫǸ ǷǸǦǸȂ ǱǮǾȂ ǵǴ-ǳǦǷǸǴȅǿǫǲǹ 
ǦǨǸǴǳǴǲǳȁǯ ǰǴǲǵǱǫǰǷ, ǰ ǰǴǸǴǶǴǲǹ ǳǫ ǧǹǪǹǸ ǵǴǪǰǱȄǽǦǸȂǷȅ ǴǵǫǶǦǸǴǶȁ 
Ǯǭ ǆǶǮǭǴǳȁ, ǵǴǪǩǶǹǬǦȄǿǮǫ ǰǦǶǸȁ Ƿ ǵǫǶǫǳǴǷǳȁǻ ǬȆǷǸǰǮǻ ǪǮǷǰǴǨ, ǰǹǪǦ 
ǴǳǮ ǪǴ ǸǴǩǴ ǷǰǦǽǮǨǦǱǮ ǵǴǶǳǴ (ǴǪǳǦ Ǯǭ ǨǫǶǷǮǯ ǮǳǺǮǼǮǶǴǨǦǳǮȅ ǇǕǑǆ 
Reaper). Ǚ ǸǦǰǮǻ ǷǮǷǸǫǲ ǵǶǴǸǮǨǳǮǰ ǳǫ ǷǲǴǬǫǸ ǵǫǶǫǻǨǦǸǮǸȂ 
ǹǵǶǦǨǱȅȄǿǮǯ ǶǦǪǮǴǰǦǳǦǱ, Ǯ ǭǦǷǸǦǨǮǸȂ Ǯǻ ǶǦǧǴǸǦǸȂ ǳǦ ǎǶǦǳ ǮǱǮ ǎǉǎǑ 
ǧǹǪǫǸ ǨǫǷȂǲǦ ǭǦǸǶǹǪǳǮǸǫǱȂǳǴ. 



¾ ǓǴ Ǯ ǹ ǦǨǸǴǳǴǲǳȁǻ ǧǴǫǨȁǻ ǰǴǲǵǱǫǰǷǴǨ ǸǴǬǫ ǫǷǸȂ ǷǨǴǮ çǸǦǶǦǰǦǳȁè Ǩ Ǯǻ 
ȃǱǫǰǸǶǴǳǳȁǻ ǲǴǭǩǦǻ. ǘǦǰ Ǩ ǷǨǴȆ ǨǶǫǲȅ ǰǴǲǦǳǪǴǨǦǳǮȄ ǦǶǲǮǮ ǗǞǆ 
ǵǶǮǾǱǴǷȂ ǴǸǰǦǭǦǸȂǷȅ ǴǸ ǧǴǫǨǴǩǴ ǵǶǮǲǫǳǫǳǮȅ ǶǴǧǴǸǴǨ Talon SWORDS ǵǴ 
ǵǶǮǽǮǳǫ ǳǮǭǰǴǩǴ ǹǶǴǨǳȅ ǶǦǭǨǮǸǮȅ ǸǫǻǳǴǱǴǩǮǯ ǹǵǶǦǨǱǫǳǮȅ ȃǸǮǲǮ ǧǴǫǨȁǲǮ 
ǶǴǧǴǸǦǲǮ.  

¾ ǕǴ ǭǦǪǹǲǰǫ ǴǳǮ ǧȁǱǮ ǪǴǱǬǳȁ ǨǫǷǸǮ ǧǴǯ Ǩ ǳǫǵǴǷǶǫǪǷǸǨǫǳǳǴǲ 
ǷǴǵǶǮǰǴǷǳǴǨǫǳǮǮ Ƿ ǵǶǴǸǮǨǳǮǰǴǲ, ǽǸǴ ǸǶǫǧǹǫǸ ǴǸ ǧǴǫǨǴǯ ǲǦǾǮǳȁ ǧȁǷǸǶǴǯ 
ǶǫǦǰǼǮǮ (ǴǧǶǦǧǴǸǰǦ ǮǳǺǴǶǲǦǼǮǮ Ǯ ǵǶǮǳȅǸǮǫ ǷǦǲǴǷǸǴȅǸǫǱȂǳǴǩǴ ǶǫǾǫǳǮȅ Ǩ 
ǷǬǦǸȁǫ ǷǶǴǰǮ). ǖǫǦǰǼǮȅ ǴǵǫǶǦǸǴǶǦ ǲǴǬǫǸ ǴǸǷǸǦǨǦǸȂ ǴǸ ǸǶǫǧǴǨǦǳǮǯ ǧȁǷǸǶǴ 
ǲǫǳȅȄǿǫǯǷȅ ǧǴǫǨǴǯ ǴǧǷǸǦǳǴǨǰǮ, ǹǨǫǱǮǽǮǨǦȅ ǨǫǶǴȅǸǳǴǷǸȂ ǹǳǮǽǸǴǬǫǳǮȅ 
ǶǴǧǴǸǦ. ǇǴǫǨȁǫ ǶǴǧǴǸȁ Talon Swords ǴǰǦǭǦǱǮǷȂ ǳǫ Ǩ ǷǴǷǸǴȅǳǮǮ ǨȁǵǴǱǳȅǸȂ 
ǸǦǰǮǫ ǭǦǪǦǽǮ Ǯǭ-ǭǦ ǳǫǪǴǶǦǧǴǸǴǰ ǵǶǴǩǶǦǲǲǳǴǩǴ ǴǧǫǷǵǫǽǫǳǮȅ. ǆ Ǯǭ-ǭǦ 
ǴǾǮǧǴǰ ǴǵǫǶǦǸǴǶǴǨ Ǯ ǳǫǷǴǨǫǶǾǫǳǷǸǨǦ ǵǶǴǩǶǦǲǲ ǹǵǶǦǨǱǫǳǮȅ ǮǲǫǱǮ ǲǫǷǸǴ 
ǷǱǹǽǦǮ, ǰǴǩǪǦ ǵǴǨǫǪǫǳǮǫ ǶǴǧǴǸǴǨ ǵǶǫǪǷǸǦǨǱȅǱǴ ǹǩǶǴǭǹ ǬǮǭǳǮ ǷǨǴǮǲ Ǭǫ 
ǷǴǱǪǦǸǦǲ, ǵǴǵǶǴǷǸǹ ǩǴǨǴǶȅ ȃǸǮ ǸǫǶǲǮǳǦǸǴǶȁ Ƿ ǩǹǷǫǳǮǼǦǲǮ ǲǴǩǱǮ ǴǸǶȁǸȂ 
ǴǩǴǳȂ ǵǴ ǷǨǴǮǲ ǨǵǱǴǸȂ ǪǴ ǷǸǶǫǱȂǧȁ Ǩ ǷǨǴǯ ǧǱǴǰ ǹǵǶǦǨǱǫǳǮȅ, ǭǦ ǰǴǸǴǶȁǲ 
ǷǸǴǮǸ ǴǵǫǶǦǸǴǶ.  

¾ ǒǫǷǸǴ Ǩ ǷǸǶǴȄ ǧǴǫǨȁǻ ǶǴǧǴǸǴǨ Talon Swords ǭǦǳȅǱǮ Ǯǻ ǲǱǦǪǾǮǫ ǧǶǦǸȂȅ ð 
ǲǴǪǹǱȂǳȁǫ ǧǴǫǨȁǫ ǶǴǧǴǸǮǭǮǶǴǨǦǳǳȁǫ ǷǮǷǸǫǲȁ MAARS. ǈ ǵǶǴǫǰǸǫ MAARS 
ǧȁǱǮ ǮǷǵǴǱȂǭǴǨǦǳȁ ǳǴǨȁǫ ǷǶǫǪǷǸǨǦ ǹǵǶǦǨǱǫǳǮȅ Ǯ ǵǶǴǩǶǦǲǲǳǴǩǴ 
ǴǧǫǷǵǫǽǫǳǮȅ, ǽǸǴ ǪǦǱǴ ǴǵǫǶǦǸǴǶǹ ǨǴǭǲǴǬǳǴǷǸȂ ǮǷǵǴǱȂǭǴǨǦǸȂ ǶǴǧǴǸ Ǩ 
ǧǴǫǨǴǲ Ǯ ǧǫǭǴǵǦǷǳǴǲ ǶǫǬǮǲǫ. ǝǸǴǧȁ ǹǷǸǶǦǳǮǸȂ ǨǴǭǲǴǬǳǴǷǸȂ ǷǱǹǽǦǯǳǴǯ 
ǷǸǶǫǱȂǧȁ ǵǴ ǷǨǴǮǲ, ǲǫǻǦǳǮǽǫǷǰǮǯ ǩǮǶǴǷǰǴǵ ǧǴǫǨǴǩǴ ǶǴǧǴǸǦ MAARS ǪǫǶǬǮǸ 
ǴǶǹǬǮǫ ǧǴǫǨǴǩǴ ǳǦǼǫǱǫǳǳȁǲ Ǩ ǷǸǴǶǴǳǹ ǴǸ ǪǶǹǬǫǷǸǨǫǳǳȁǻ ǵǴǭǮǼǮǯ Ǯ 
ǹǷǸǶǦǳȅǫǸ ǨǫǶǴȅǸǳǴǷǸȂ ǴǸǰǶȁǸǮȅ Ǵǩǳȅ ǵǴ ǷǨǴǮǲ ǷǴǱǪǦǸǦǲ. ǈ ǰǦǽǫǷǸǨǫ 
çǭǦǿǮǸȁ ǴǸ ǪǹǶǦǰǦ Ƿ ȃǱǫǰǸǶǴǳǳȁǲǮ ǲǴǭǩǦǲǮè, ǽǸǴǧȁ ǧǴǫǨǴǯ ǶǴǧǴǸ ǳǫ ǲǴǩ 
ǵǴǶǦǭǮǸȂ ǷǨǴǯ ǧǱǴǰ ǪǮǷǸǦǳǼǮǴǳǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ, MAARS ǹǰǴǲǵǱǫǰǸǴǨǦǳ 
ǪǴǵǴǱǳǮǸǫǱȂǳǴǯ ǵǶǴǩǶǦǲǲǳǴǯ ǭǦǿǮǸǴǯ. 



¾ ǕǴǲǮǲǴ ǨǴǭǪǹǾǳȁǻ Ǯ ǷǹǻǴǵǹǸǳȁǻ ǦǵǵǦǶǦǸǴǨ ǨǴǫǳǳȁǫ ǷǵǫǼǮǦǱǮǷǸȁ 
ǭǦǳǮǲǦȄǸǷȅ Ǯ ǲǴǶǷǰǮǲǮ ǨǦǶǮǦǳǸǦǲǮ ǧǴǫǨȁǻ ǶǴǧǴǸǴǨ. ǔǪǳǦ Ǯǭ 
ǰǴǳǼǫǵǼǮǯ Ǯǻ ǵǶǮǲǫǳǫǳǮȅ, ǴǭǨǹǽǫǳǳǦȅ ǦǲǫǶǮǰǦǳǷǰǮǲ ǦǩǫǳǸǷǸǨǴǲ 
DARPA, ǵǶǫǪǵǴǱǦǩǦǫǸ ǷǴǭǪǦǳǮǫ ǶǴǧǴǸǮǭǮǶǴǨǦǳǳȁǻ ǲǴǶǷǰǮǻ ǵǱǦǸǺǴǶǲ Ǩ 
ǨǮǪǫ ǩǱǹǧǴǰǴǨǴǪǳȁǻ ǹǭǱǴǨ, ǶǦǷǷǫȅǳǳȁǻ ǵǴ ǴǰǫǦǳǮǽǫǷǰǴǲǹ Ǫǳǹ. ǇǹǪǹǽǮ 
ǪǮǷǸǦǳǼǮǴǳǳǴ ǹǵǶǦǨǱȅǫǲȁǲǮ, ǴǳǮ ǲǴǩǱǮ ǧȁ ǴǷǹǿǫǷǸǨǱȅǸȂ ǵǹǷǰǮ 
ǸǴǶǵǫǪ ǮǱǮ ǶǦǰǫǸ ǵǴ ǳǦǲǫǽǫǳǳȁǲ ǼǫǱȅǲ ǵǶǮ ǳǫǴǧǻǴǪǮǲǴǷǸǮ.  

¾ ǝǸǴ ǰǦǷǦǫǸǷȅ ǰǴǳǰǶǫǸǳȁǻ ǵǶǴǫǰǸǴǨ ǲǴǶǷǰǮǻ ǧǫǷǵǮǱǴǸǳǮǰǴǨ, ǸǴ Ǩ 2016 
ǩǴǪǹ DARPA ǳǦǽǦǱǴ ǸǫǷǸǮǶǴǨǦǳǮǫ ǦǨǸǴǳǴǲǳǴǩǴ ǷǹǪǳǦ, 
ǵǶǫǪǳǦǭǳǦǽǫǳǳǴǩǴ ǪǱȅ ǴǧǳǦǶǹǬǫǳǮȅ ǵǴǪǨǴǪǳȁǻ ǱǴǪǴǰ Ǯ ǷǱǫǬǫǳǮȅ ǭǦ 
ǳǮǲǮ. ǓǦǱǮǽǮǫ ǹ ǷǹǪǳǦ ǨǴǭǲǴǬǳǴǷǸǫǯ ǹǳǮǽǸǴǬǦǸȂ ǨǶǦǬǫǷǰǮǫ ǰǴǶǦǧǱǮ 
Ǩ ǦǨǸǴǲǦǸǮǽǫǷǰǴǲ ǶǫǬǮǲǫ ǵǶȅǲǴ ǳǫ ǵǴǷǸǹǱǮǶǹǫǸǷȅ, ǳǴ Ǯ ǳǫ 
ǴǵǶǴǨǫǶǩǦǫǸǷȅ.  

¾ ǕǶǴǫǰǸ ǳǦǭǨǦǳ çǕǶǴǸǮǨǴǵǴǪǱǴǪǴǽǳǴǫ ǦǨǸǴǳǴǲǳǴǫ ǨǴǫǳǳǴǫ ǷǹǪǳǴ 
ǵǴǷǸǴȅǳǳǴǩǴ ǷǱǫǬǫǳǮȅè (Anti-Submarine Warfare Continuous Trail  
Unmanned Vessel, ACTUV). ǗǸǦǶǸ ǫǲǹ ǧȁǱ ǪǦǳ ǫǿȆ Ǩ 2010-ǲ ǩǴǪǹ, Ǧ Ǩ 
2014-ǲ DARPA ǵǴǪǵǮǷǦǱǦ ǷǴǩǱǦǾǫǳǮǫ Ƿ ǒǮǳǮǷǸǫǶǷǸǨǴǲ ǲǴǶǷǰǮǻ 
ǮǷǷǱǫǪǴǨǦǳǮǯ ǗǞǆ Ǵ ǷǴǨǲǫǷǸǳǴǲ ǺǮǳǦǳǷǮǶǴǨǦǳǮǮ ǵǶǴǫǰǸǦ 
ǷǸǶǴǮǸǫǱȂǷǸǨǦ 140-ǸǴǳǳǴǩǴ 45-ǲǫǸǶǴǨǴǩǴ ǰǴǶǦǧǱȅ.  

¾ ǗǴǩǱǦǷǳǴ ǪǮǶǫǰǸǮǨǫ ǕǫǳǸǦǩǴǳǦ, ǵǴǱǳǴǷǸȂȄ ǦǨǸǴǳǴǲǳȁǫ ǹǷǸǶǴǯǷǸǨǦ ǳǫ 
ǲǴǩǹǸ ǧȁǸȂ ǴǷǳǦǿǫǳȁ ǷǮǷǸǫǲǦǲǮ, ǵǶǮǲǫǳȅȄǿǮǲǮ ǷǲǫǶǸǴǳǴǷǳǴǫ 
ǴǶǹǬǮǫ, ǳǴ ǹǵǴǲǮǳǦǳǮǫ Ǵ ǨǴǭǲǴǬǳǴǷǸȂ ACTUV ǳǫǷǸǮ ǵǴǱǫǭǳǹȄ 
ǳǦǩǶǹǭǰǹ Ǯ ǮǷǵǴǱȂǭǴǨǦǸȂ ǳǫǭǦǨǮǷǮǲǴ ǪǫǯǷǸǨǹȄǿǮǫ ǷǮǷǸǫǲȁ ǳǦǨǴǪǮǸ 
ǳǦ ǲȁǷǱǮ Ǵ ǧǴǫǨǴǲ ǮǷǵǴǱȂǭǴǨǦǳǮǮ ȃǸǴǩǴ ǰǴǶǦǧǱȅ ǰǱǦǷǷǦ çȃǷǲǮǳǫǼè Ǩ 
ǦǨǸǴǳǴǲǳǴǲ ǶǫǬǮǲǫ.  



¾ ǋǿȆ ǓǮǰǴǱǦ ǘǫǷǱǦ ǵǶǮ ǪǫǲǴǳǷǸǶǦǼǮǮ ǷǨǴǫǩǴ ǶǦǪǮǴǹǵǶǦǨǱȅǫǲǴǩǴ ǰǴǶǦǧǱǮǰǦ 
Ǩ 1899 ǩǴǪǹ ǹǰǦǭȁǨǦǱ ǳǦ ǵǴǸǫǳǼǮǦǱȂǳǴ ǩǴǶǦǭǪǴ ǧǴǱǫǫ ǾǮǶǴǰǴǫ ǵǶǮǲǫǳǫǳǮǫ 
ǪǮǷǸǦǳǼǮǴǳǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ, ǳǦǭǨǦǳǳǴǩǴ ǮǭǴǧǶǫǸǦǸǫǱǫǲ 
çǸǫǱǫǦǨǸǴǲǦǸǮǰǴǯè, ǳǫǬǫǱǮ Ǩ ǹǪǴǨǱǫǸǨǴǶǫǳǮǮ ǵǴǸǶǫǧǳǴǷǸǮ ǽǫǱǴǨǫǽǫǷǰǴǯ 
ǴǷǴǧǮ ǪǴǲǮǳǮǶǴǨǦǸȂ ǳǦǪ Ƿǫǧǫ ǵǴǪǴǧǳȁǲǮ, ǸǴ ǧǮǾȂ Ǩ ǨǴǫǳǳǴǲ ǪǫǱǫ. ǎ ǵǶǦǨ 
ǧȁǱ ǨǫǱǮǰǮǯ Ǯ ǸǦǮǳǷǸǨǫǳǳȁǯ ǮǭǴǧǶǫǸǦǸǫǱȂ ǵǶǴǾǱǴǩǴ ǨǫǰǦ, ǽǸǴ ǳǦǩǱȅǪǳǴ 
ǪǫǲǴǳǷǸǶǮǶǹȄǸ ǧǫǷǵǮǱǴǸǳǮǰǮ XXI ǨǫǰǦ, Ǩ ǴǷǴǧǫǳǳǴǷǸǮ ǇǕǑǆ ǼǮǨǮǱȂǳǴǩǴ 
ǳǦǭǳǦǽǫǳǮȅ. 

¾ ǉǶǦǬǪǦǳǷǰǮǫ ǇǕǑǆ ǳǦǽǦǱǮ ǱǦǨǮǳǴǴǧǶǦǭǳǴ ǳǦǧǮǶǦǸȂ ǵǴǵǹǱȅǶǳǴǷǸȂ Ǩ ǳǦǽǦǱǫ 
2010-ǻ ǩǴǪǴǨ. ǗǨǴǫǯ ǲǦǷǷǴǨǴǯ ǵǴǵǹǱȅǶǳǴǷǸȂȄ ǪǶǴǳȁ ǴǧȅǭǦǳȁ ǶǦǭǨǮǸǮȄ 
ǧǫǷǵǶǴǨǴǪǳȁǻ ǷǫǸǫǯ. ǊǶǹǩǮǲǮ ǴǵǶǫǪǫǱȅȄǿǮǲǮ ǺǦǰǸǴǶǦǲǮ ǷǸǦǱǮ ǲǴǿǳȁǫ 
ǰǴǲǵȂȄǸǫǶȁ, ǷǵǴǷǴǧǳȁǫ ǰǴǳǸǶǴǱǮǶǴǨǦǸȂ ǷǱǴǬǳȁǫ ǹǷǸǶǴǯǷǸǨǦ Ǯ ǵǴȅǨǱǫǳǮǫ 
ǳǴǨȁǻ, ǧǴǱǫǫ ǷǴǨǫǶǾǫǳǳȁǻ ȅǭȁǰǴǨ ǵǶǴǩǶǦǲǲǮǶǴǨǦǳǮȅ.  

¾ ǈǻǴǬǪǫǳǮǫ ǧǫǷǵǮǱǴǸǳǮǰǴǨ Ǩ ǳǦǾǹ ǬǮǭǳȂ ǧȁǱǴ ǷǸǴǱȂ ǷǸǶǫǲǮǸǫǱȂǳȁǲ, ǽǸǴ 
ȃǰǷǵǫǶǸȁ ǳǫ ǵǴǷǵǫǨǦǱǮ ǭǦ ǳǮǲǮ ǷǴ ǷǨǴǮǲǮ ǵǶǴǩǳǴǭǦǲǮ. ǘǦǰ, Ǩ 2010 ǩǴǪǹ 
ǚǫǪǫǶǦǱȂǳǴǫ ǹǵǶǦǨǱǫǳǮǫ ǩǶǦǬǪǦǳǷǰǴǯ ǦǨǮǦǼǮǮ ǗǞǆ (ǚǆǆ) ǴǾǮǧǴǽǳǴ 
ǵǶǫǪǵǴǱǦǩǦǱǴ, ǽǸǴ ǰ 2020 ǩǴǪǹ Ǩ ǲǮǶǳȁǻ ǼǫǱȅǻ ǧǹǪǹǸ ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ 
ǵǴǶȅǪǰǦ 15000 ǪǶǴǳǴǨ. ǈ ǦǳǦǱǴǩǮǽǳǴǲ ǵǶǴǩǳǴǭǫ ǚǆǆ Ǩ 2016 ǩǴǪǹ ȃǸǦ ǴǼǫǳǰǦ 
ǧȁǱǦ ǵǴǨȁǾǫǳǦ ǪǴ 550000. ǈ ǵǶǴǩǳǴǭǫ ǰǴǲǵǦǳǮǮ çBusiness Insiderè, 
ǨȁǵǹǿǫǳǳǴǲ Ǩ 2014 ǩǴǪǹ, ǶȁǳǴǰ ǩǶǦǬǪǦǳǷǰǮǻ ǇǕǑǆ Ǩ 2020 ǩǴǪǹ ǴǼǫǳǮǨǦǱǷȅ 
Ǩ 1 ǲǮǱǱǮǦǶǪ ǪǴǱǱǦǶǴǨ ǗǞǆ, ǳǴ ǹǬǫ ǪǨǦ ǩǴǪǦ ǷǵǹǷǸȅ ȃǸǦ ǴǼǫǳǰǦ ǧȁǱǦ 
ǵǴǨȁǾǫǳǦ ǪǴ 12 ǲǮǱǱǮǦǶǪǴǨ ǪǴǱǱǦǶǴǨ.  

¾ ǕǴ ǪǦǳǳȁǲ NY Times, Ǩ 2016 ǩǴǪǹ Ǩ ǗǞǆ ǧȁǱǴ ǵǶǴǪǦǳǴ 2,8 ǲǮǱǱǮǴǳǦ 
ǩǶǦǬǪǦǳǷǰǮǻ ǇǕǑǆ ǳǦ ǴǧǿǹȄ Ƿǹǲǲǹ 953 ǲǮǱǱǮǴǳǦ ǪǴǱǱǦǶǴǨ. ǒǮǶǴǨǴǯ 
ǴǧȀȆǲ ǵǶǴǪǦǬ ǷǴǷǸǦǨǮǱ 9,4 ǲǮǱǱǮǴǳǦ ǦǵǵǦǶǦǸǴǨ ǷǹǲǲǦǶǳǴǯ ǷǸǴǮǲǴǷǸȂȄ 
ǵǴǶȅǪǰǦ 3 ǲǮǱǱǮǦǶǪǴǨ ǪǴǱǱǦǶǴǨ. ǆǹǪǮǸǴǶǷǰǦȅ ǰǴǲǵǦǳǮȅ 
PricewaterhouseCoopers (PwC) ǴǼǫǳǮǨǦǫǸ ǶȁǳǴǰ ǇǕǑǆ Ǩ 2020 ǩǴǪǹ Ǩ 127 
ǲǮǱǱǮǦǶǪǴǨ ǪǴǱǱǦǶǴǨ. ǕǴ ǴǼǫǳǰǫ PwC, ǧǴǱȂǾǦȅ ǽǦǷǸȂ (61 %) ǇǕǑǆ ǧǹǪǫǸ 
ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ Ǩ ǴǧǷǱǹǬǮǨǦǳǮǮ ǮǳǺǶǦǷǸǶǹǰǸǹǶǳȁǻ ǵǶǴǫǰǸǴǨ Ǯ Ǩ ǷǫǱȂǷǰǴǲ 
ǻǴǭȅǯǷǸǨǫ.  



¾ ǇǴǱȂǾǮǫ ǳǦǪǫǬǪȁ ǮǳǬǫǳǫǶȁ ǨǴǭǱǦǩǦȄǸ ǳǦ ǇǕǑǆ Ǩ ǰǦǽǫǷǸǨǫ ǳǴǷǮǸǫǱȅ 
ǷǶǫǪǷǸǨ ǰǴǲǲǹǳǮǰǦǼǮǮ. ǘǦǰ Ǩ ǶǦǲǰǦǻ ǵǶǴǫǰǸǦ Internet .org 
ǱǦǧǴǶǦǸǴǶǮȅ Connectivity  Lab ǰǴǲǵǦǳǮǮ Facebook ǭǦǳǮǲǦǫǸǷȅ 
ǶǦǭǶǦǧǴǸǰǴǯ ǸǫǻǳǴǱǴǩǮǯ, ǵǴǭǨǴǱȅȄǿǮǻ ǴǧǫǷǵǫǽǮǸȂ ǪǴǷǸǹǵ ǰ ǮǳǸǫǶǳǫǸǹ 
ǸǦǲ, ǰǹǪǦ ǳǫǨǴǭǲǴǬǳǴ ǵǶǴǱǴǬǮǸȂ ǰǴǲǲǹǳǮǰǦǼǮǴǳǳȁǯ ǰǦǳǦǱ.  

¾ ǖǫǭǹǱȂǸǦǸǴǲ ǸǶǹǪǴǨ ǮǳǬǫǳǫǶǴǨ ǱǦǧǴǶǦǸǴǶǮȅ Connectivity  Lab ǷǸǦǱ 
ǧǫǷǵǮǱǴǸǳǮǰ çAquilaè. ǊǶǴǳ ǴǸ Facebook ǰǴǶǫǳǳȁǲ ǴǧǶǦǭǴǲ 
ǴǸǱǮǽǦǫǸǷȅ ǴǸ ǸǶǦǪǮǼǮǴǳǳȁǻ ǧǫǷǵǮǱǴǸǳǮǰǴǨ. ǔǪǮǳ ǶǦǭǲǦǻ ȃǸǴǩǴ 
ǴǩǶǴǲǳǴǩǴ ǱǫǸǦȄǿǫǩǴ ǰǶȁǱǦ ǳǫǲǳǴǩǴ ǳǫǪǴǸȅǩǮǨǦǫǸ ǪǴ ǶǦǭǲǦǻǦ 
ǰǶȁǱȂǫǨ ǦǨǮǦǱǦǯǳǫǶǦ Boeing 737, Ǩ ǸǴ ǨǶǫǲȅ ǰǦǰ ǨǫǷȂ ǱǫǸǦǸǫǱȂǳȁǯ 
ǦǵǵǦǶǦǸ ǨǫǷǮǸ ǲǫǳȂǾǫ ǷǶǫǪǳǫǩǴ ǱǫǩǰǴǨǴǩǴ ǦǨǸǴǲǴǧǮǱȅ. ǇǫǷǵǮǱǴǸǳǮǰ 
çAquilaè ǶǦǭǶǦǧǴǸǦǳ ǪǱȅ ǹǷǱǴǨǮǯ ǵǴǱǳǴǷǸȂȄ ǦǨǸǴǳǴǲǳǴǩǴ ǵǴǱȆǸǦ ǳǦ 
ǵǶǴǸȅǬǫǳǮǮ ǲǮǳǮǲǹǲ ǸǶȆǻ ǲǫǷȅǼǫǨ, Ǩ ǸǫǽǫǳǮǫ ǰǴǸǴǶȁǻ Ǵǳ ǧǹǪǫǸ 
ǰǶǹǬǮǸȂ ǳǦǪ ǴǧǱǦǷǸȂȄ ǵǴǰǶȁǸǮȅ ǳǦ ǨȁǷǴǸǫ ǴǸ 20 ǪǴ 30 ǰǮǱǴǲǫǸǶǴǨ, 
ǨȁǾǫ ǨǷǫǻ ǦǨǮǦǸǶǦǷǷ, ǵǮǸǦȅǷȂ ǮǷǰǱȄǽǮǸǫǱȂǳǴ ǷǴǱǳǫǽǳǴǯ ȃǳǫǶǩǮǫǯ.  

¾ ǊǱȅ ǷǴǭǪǦǳǮȅ ǷǫǸǮ ǮǳǸǫǶǳǫǸ-ǵǴǰǶȁǸǮȅ ǳǹǬǳǦ ǼǫǱǦȅ ǩǶǹǵǵǦ 
ǮǪǫǳǸǮǽǳȁǻ ǱǫǸǦǸǫǱȂǳȁǻ ǦǵǵǦǶǦǸǴǨ. ǔǪǮǳ Ǯǭ ǦǵǵǦǶǦǸǴǨ ǩǶǹǵǵȁ 
ǪǫǶǬǮǸ ǷǨȅǭȂ Ƿ ǭǫǲǱȆǯ ǵǶǮ ǵǴǲǴǿǮ ǨȁǷǴǰǴǷǰǴǶǴǷǸǳǴǩǴ ǶǦǪǮǴǰǦǳǦǱǦ, Ǧ 
ǷǨȅǭȂ Ƿ ǪǶǹǩǮǲǮ ǦǵǵǦǶǦǸǦǲǮ ǵǴǪǪǫǶǬǮǨǦǫǸǷȅ ǵǶǮ ǵǴǲǴǿǮ ǱǦǭǫǶǳǴǯ 
ǰǴǲǲǹǳǮǰǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ. ǘǦǰǦȅ Ǭǫ ǱǦǭǫǶǳǦȅ ǷǮǷǸǫǲǦ ǷǨȅǭȁǨǦǫǸ 
ǰǦǬǪȁǯ ǧǫǷǵǮǱǴǸǳǮǰ Ƿ ǴǪǳǴǯ ǮǱǮ ǳǫǷǰǴǱȂǰǮǲǮ ǳǦǭǫǲǳȁǲǮ ǷǸǦǳǼǮȅǲǮ, 
ǰǴǸǴǶȁǫ ǹǷǸǦǳǴǨǱǫǳȁ Ǩ ǸǶǹǪǳǴǪǴǷǸǹǵǳȁǻ ǲǫǷǸǦǻ Ǯ ǰǴǸǴǶȁǫ 
ǴǧǫǷǵǫǽǮǨǦȄǸ ǾǮǶǴǰǴǵǴǱǴǷǳȁǯ ǪǴǷǸǹǵ Ǩ ǎǳǸǫǶǳǫǸ ǵǶǮ ǵǴǲǴǿǮ 
ǳǫǷǰǴǱȂǰǮǻ ǸǫǻǳǴǱǴǩǮǯ, Ǩ ǽǦǷǸǳǴǷǸǮ, ǽǫǶǫǭ Wi-Fi.  



¾ ǝǸǴ ǰǦǷǦǫǸǷȅ ǳǦǭǫǲǳȁǻ ǧǫǷǵǮǱǴǸǳǮǰǴǨ ǩǶǦǬǪǦǳǷǰǴǩǴ ǳǦǭǳǦǽǫǳǮȅ, ǸǴ 
ǷǶǫǪǮ ǳǮǻ ǵǴǰǦ ǳǫ ǳǦǧǱȄǪǦǫǸǷȅ ǸǦǰǴǩǴ ǺǹǳǰǼǮǴǳǦǱȂǳǴǩǴ 
ǶǦǭǳǴǴǧǶǦǭǮȅ, ǰǦǰ ǷǶǫǪǮ ǇǕǑǆ. ǎǻ ǴǷǳǴǨǳǴǫ ǵǶǮǲǫǳǫǳǮǫ ð ǵǫǶǫǨǴǭǰǦ 
ǵǦǷǷǦǬǮǶǴǨ Ǯ ǪǴǷǸǦǨǰǦ ǩǶǹǭǴǨ. ǓǴ Ǯǲ Ǯ ȃǸǴǩǴ ǻǨǦǸǦǫǸ, ǽǸǴǧȁ ȃǰǷǵǫǶǸȁ 
ǵǶǴǩǳǴǭǮǶǴǨǦǱǮ ǴǧȀȆǲ ǶȁǳǰǦ ǧǫǷǵǮǱǴǸǳǴǩǴ ǦǨǸǴǲǴǧǮǱȂǳǴǩǴ 
ǸǶǦǳǷǵǴǶǸǦ ǨǴ ǨǷǫǲ ǲǮǶǫ Ǩ ǧǱǮǬǦǯǾǮǫ 20 ǱǫǸ Ǩ 560 ǲǱǶǪ. ǪǴǱǱǦǶǴǨ.  

¾ ǕǶǮ ȃǸǴǲ ǦǨǸǴǲǴǧǮǱǮ-ǧǫǷǵǮǱǴǸǳǮǰǮ ǳǫ ǸǴǱȂǰǴ ǷȃǰǴǳǴǲȅǸ 
ǵǴǸǶǫǧǮǸǫǱȅǲ ǲǮǱǱǮǦǶǪȁ ǪǴǱǱǦǶǴǨ ǳǦ ǷǸǶǦǻǴǨȁǻ Ǯ ǸǴǵǱǮǨǳȁǻ 
ǮǭǪǫǶǬǰǦǻ, ǳǴ Ǯ ǷǸǮǲǹǱǮǶǹȄǸ ǶǦǭǨǮǸǮǫ ǪǶǹǩǮǻ ǴǸǶǦǷǱǫǯ ñ 
ǵǶǴǩǶǦǲǲǳǴǩǴ ǴǧǫǷǵǫǽǫǳǮȅ, ǸǫǱǫǰǴǲǲǹǳǮǰǦǼǮǯ, ǮǳǺǶǦǷǸǶǹǰǸǹǶǳȁǻ 
ǵǶǴǫǰǸǴǨ. ǐǶǴǲǫ ǸǴǩǴ, ǧǫǷǵǮǱǴǸǳȁǯ ǸǶǦǳǷǵǴǶǸ ǵǴǭǨǴǱǮǸ ǵǴǸǶǫǧǮǸǫǱȅǲ 
ǸǶǦǸǮǸȂ ǲǫǳȂǾǫ Ǯ ǳǦ ǸǫǻǳǮǽǫǷǰǴǫ ǴǧǷǱǹǬǮǨǦǳǮǫ ǧǫǷǵǮǱǴǸǳȁǻ ǲǦǾǮǳ.  

¾ ǗǵǫǼǮǦǱǮǷǸȁ ǰǴǳǷǦǱǸǮǳǩǴǨǴǯ ǰǴǲǵǦǳǮȅ AT Kearney ǷǽǮǸǦȄǸ, ǽǸǴ ǵǶǮ 
ǲǦǷǷǴǨǴǲ ǶǦǭǨǮǸǮǮ ǧǫǷǵǮǱǴǸǳȁǻ ǦǨǸǴǲǴǧǮǱǫǯ ǸǴǱȂǰǴ Ǩ ǗǞǆ 
ǵǴǸǶǫǧǮǸǫǱǮ ǷǲǴǩǹǸ ǷȃǰǴǳǴǲǮǸȂ ǵǴ ǨǷǫǲ ȃǸǮǲ ǷǸǦǸȂȅǲ ǪǴ 1,3 ǸǶǱǳ. 
ǪǴǱǱǦǶǴǨ, Ǯǭ ǳǮǻ ǷǴǰǶǦǿǫǳǮǫ ǽǮǷǱǦ ǊǘǕ ǵǶǮǨǫǪȆǸ ǰ ȃǰǴǳǴǲǮǮ 488 
ǲǱǶǪ. ǪǴǱǱǦǶǴǨ, Ǧ ȃǰǴǳǴǲǮȅ ǳǦ ǸǴǵǱǮǨǫ ǷǴǷǸǦǨǮǸ ǵǴǽǸǮ 170 ǲǱǶǪ. 
ǪǴǱǱǦǶǴǨ. ǇǫǷǵǮǱǴǸǳǮǰǮ ǧǹǪǹǸ ǸǶǦǸǮǸȂ ǲǫǳȂǾǫ ǸǴǵǱǮǨǦ Ǩ ǸǴǲ ǽǮǷǱǫ Ǯ 
ǵǴǸǴǲǹ, ǽǸǴ ǸǦǰǮǫ ǦǨǸǴǲǴǧǮǱǮ ǷǲǴǩǹǸ ǷǨȅǭȁǨǦǸȂǷȅ ǪǶǹǩ Ƿ ǪǶǹǩǴǲ Ǯ 
ǨȁǧǮǶǦǸȂ ǳǦǮǧǴǱǫǫ ǴǵǸǮǲǦǱȂǳǹȄ Ǯ ǧǫǭǴǵǦǷǳǹȄ ǷǰǴǶǴǷǸȂ ǪǱȅ 
ǪǨǮǬǫǳǮȅ ǵǴ ǸǶǦǷǷǫ.  

¾ ǘǦǰǬǫ ǵǶǴǩǳǴǭǮǶǹǫǸǷȅ, ǽǸǴ ǳǦ ǸǫǻǴǧǷǱǹǬǮǨǦǳǮǮ ǧǫǷǵǮǱǴǸǳǮǰǴǨ, Ǩ 
ǰǴǸǴǶȁǻ ǧǹǪǫǸ ǲǫǳȂǾǫ ǮǭǳǦǾǮǨǦǫǲȁǻ ǲǫǻǦǳǮǽǫǷǰǮǻ ǽǦǷǸǫǯ, Ǧ ǸǦǰǬǫ 
ǭǦ ǷǽȆǸ ǧǴǱǫǫ ǨȁǷǴǰǴǯ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸǮ çǹǲǳȁǻè ǲǦǾǮǳ, 
ǵǴǸǶǫǧǮǸǫǱǮ ǷǲǴǩǹǸ ǷȃǰǴǳǴǲǮǸȂ ǪǴ 500 ǲǱǶǪ. ǪǴǱǱǦǶǴǨ. ǔǵǸǮǲǦǱȂǳȁǯ 
ǷǰǴǶǴǷǸǳǴǯ ǶǫǬǮǲ, ǨȁǧǮǶǦǫǲȁǯ ǧǫǷǵǮǱǴǸǳǮǰǴǲ, ǵǴǭǨǴǱǮǸ 
ǷǹǿǫǷǸǨǫǳǳǴ ǷǴǰǶǦǸǮǸȂ ǪǴǶǴǬǳȁǫ ǭǦǸǴǶȁ, ǽǸǴ ǸǦǰǬǫ ǵǴǭǨǴǱǮǸ 
ǷǴǰǶǦǸǮǸȂ ǶǦǷǻǴǪȁ ǳǦ ǸǴǵǱǮǨǴ Ǯ ǮǭǳǴǷ Ǩ ǴǧȀȆǲǫ 140 ǲǱǶǪ. ǪǴǱǱǦǶǴǨ. 



¾ ǔǷǳǴǨǳȁǫ ǸǫǳǪǫǳǼǮǮ ǳǦ Ƕȁǳǰǫ ǧǫǷǵǮǱǴǸǳȁǻ ǦǨǸǴǲǴǧǮǱȂǳȁǻ 
ǸǫǻǳǴǱǴǩǮǯ ǵǴ ǲǳǫǳǮȄ ǩǱǦǨǳǴǩǴ ǦǳǦǱǮǸǮǰǦ ǰǴǲǵǦǳǮǮ 
çAltimeter  ǇǶǦǯǦǳǦ ǗǴǱǮǷǦ ǷǱǫǪǹȄǿǮǫ: 

¾ - ǕǴǱǹǦǨǸǴǳǴǲǳȁǫ ǸǶǦǳǷǵǴǶǸǳȁǫ ǷǶǫǪǷǸǨǦ ǷǸǦǳǴǨȅǸǷȅ 
ǵǴǷǱǫǪǳǮǲ ǾǦǩǴǲ ǳǦ ǵǹǸǮ ǰ ǵǴǱǳǴǯ ǦǨǸǴǳǴǲǳǴǷǸǮ. 

¾ - ǆǨǸǴǲǴǧǮǱȂ ǷǸǦǳǴǨǮǸǷȅ ǲǫǷǸǴǲ ǪǱȅ ǴǸǪȁǻǦ, Ǧ ǴǧǹǷǸǶǴǯǷǸǨǴ 
ǷǦǱǴǳǦ ð ǴǸǪǫǱȂǳȁǲ ǳǦǵǶǦǨǱǫǳǮǫǲ ǪǱȅ ǨǱǴǬǫǳǮȅ ǷǶǫǪǷǸǨ. 

¾ - çǔǽǫǱǴǨǫǽǮǨǦǳǮǫè ǵǴǨǫǪǫǳǮȅ ǧǫǷǵǮǱǴǸǳȁǻ ǦǨǸǴǲǴǧǮǱǫǯ ǪǱȅ 
ǹǪǴǧǷǸǨǦ ǴǷǸǦǱȂǳȁǻ ǹǽǦǷǸǳǮǰǴǨ ǪǨǮǬǫǳǮȅ. 

¾ - ǈȁǷǴǰǦȅ ǰǴǳǰǹǶǫǳǼǮȅ Ǩ ǮǷǵǴǱȂǭǴǨǦǳǮǮ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ 
ǳǴǨǮǳǴǰ Ǯ ǷǸǦǶǸǦǵǴǨ. ǕǶǫǪǵǴǽǸǫǳǮǫ ǴǸǪǦȆǸǷȅ ǮǳǳǴǨǦǼǮȅǲ Ǩ 
ǵǶǴǩǶǦǲǲǳǴǯ Ǯ ǦǵǵǦǶǦǸǳǴǯ ǷǺǫǶǦǻ, ǴǧǫǷǵǫǽǮǨǦȄǿǮǲ 
ǴǷǳǴǨǳǹȄ ǪǴǱȄ ǲǴǳǫǸǮǭǦǼǮǮ ǵǶǴǫǰǸǦ. 

¾ - ǐǶǹǵǳȁǫ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǷǰǹǵǦȄǸ ǷǸǦǶǸǦǵȁ, ǽǸǴǧȁ ǨǱǦǪǫǸȂ ǳǫ 
ǸǴǱȂǰǴ ǳǴǨȁǲǮ ǮǪǫȅǲǮ, ǳǴ Ǯ ǸǦǱǦǳǸǦǲǮ, ǵǴǶǴǬǪǦȄǿǮǲǮ Ǯǻ, 
ǵǴȃǸǴǲǹ Ǩ ǦǨǸǴǲǴǧǮǱȂǳǴǲ ǧǮǭǳǫǷǫ ǴǬǮǪǦǫǸǷȅ ǶǴǷǸ IT-
ǨǦǰǦǳǷǮǯ. ǈǷǫ ȃǸǴ ǵǴǭǨǴǱȅǫǸ ǨȁǻǴǪǮǸȂ ǳǦ ǵǫǶǫǪǳǮǯ ǵǱǦǳ 
ǵǶǮǳǼǮǵǹ çǵǴǪǰǱȄǽǮ Ǯ ǶǦǧǴǸǦǯè, ǰǴǩǪǦ ǳǴǨȁǫ ǸǫǻǳǴǱǴǩǮǮ 
ǲǴǩǹǸ ǧȁǸȂ ǱǫǩǰǴ ǲǴǪǮǺǮǼǮǶǴǨǦǳȁ Ǩ ǶǫǦǱȂǳȁǫ ǲǴǪǫǱǮ 
ǦǨǸǴǲǴǧǮǱǫǯ. 

 



¾ ǇǫǷǵǮǱǴǸǳȁǫ ǦǨǸǴǲǴǧǮǱǮ ǬǪȆǸ ǧǴǱȂǾǴǫ ǧǹǪǹǿǫǫ, ǸǴǱȂǰǴ ǪǱȅ 
ǸǴǩǴ, ǽǸǴǧȁ ǧǫǷǵǮǱǴǸǳȁǫ ǦǨǸǴǲǴǧǮǱǮ ǲǦǷǷǴǨǴ ǨǴǾǱǮ Ǩ ǬǮǭǳȂ 
ǶȅǪǴǨǴǩǴ ǴǧȁǨǦǸǫǱȅ, ǰǶǴǲǫ ǽǮǷǸǴ ǵǷǮǻǴǱǴǩǮǽǫǷǰǮǻ ǵǶǴǧǱǫǲ, 
ǳǫǴǧǻǴǪǮǲǴ ǶǫǾǮǸȂ Ǯ ǸǫǻǳǮǽǫǷǰǮǫ ǨǴǵǶǴǷȁ: 

¾ - ǷǴǭǪǦǳǮǫ ǪǴǶǴǬǳǴ-ǸǶǦǳǷǵǴǶǸǳǴǯ ǮǳǺǶǦǷǸǶǹǰǸǹǶȁ ǵǴǪ 
ǧǫǷǵǮǱǴǸǳȁǫ ǦǨǸǴǲǴǧǮǱǮ; 

¾ - ǴǧǫǷǵǫǽǫǳǮǫ ǧǫǭǴǵǦǷǳǴǷǸǮ ǪǨǮǬǫǳǮȅ ǪǴǶǴǬǳȁǻ ǪǶǴǳǴǨ; 

¾ - ǷǳǮǬǫǳǮǫ Ǽǫǳȁ ǦǨǸǴǲǴǧǮǱǫǯ-ǧǫǷǵǮǱǴǸǳǮǰǴǨ. 

¾ ǕǴǰǦ ǽǸǴ ǧǴǱȂǾǮǳǷǸǨǴ ǲǴǪǫǱǫǯ ǧǫǷǵǮǱǴǸǳȁǻ ǦǨǸǴǲǴǧǮǱǫǯ (Ǧ 
ǳǦǪ ǳǮǲǮ ǶǦǧǴǸǦȄǸ ǵǴǽǸǮ ǨǷǫ ǲǮǶǴǨȁǫ ǵǶǴǮǭǨǴǪǮǸǫǱǮ) ǲǦǱǴ 
ǽǫǲ ǴǸǱǮǽǦǫǸǷȅ ǵǴ ǨǳǫǾǳǫǲǹ ǨǮǪǹ ǴǸ Ǵǧȁǽǳȁǻ ǲǦǾǮǳ. 
ǛǦǶǦǰǸǫǶǳȁǯ ǵǶǮǲǫǶ ð ǧǫǷǵǮǱǴǸǳǮǰ ǳǦ ȃǱǫǰǸǶǮǽǫǷǰǴǯ Ǹȅǩǫ ǴǸ 
ǎǱǴǳǦ ǒǦǷǰǦ ǳǦ ǧǦǭǫ ȃǱǫǰǸǶǴǲǴǧǮǱȅ Tesla Model S. 

¾ ǔǧǱǮǰ ǰǱǦǷǷǮǽǫǷǰǴǩǴ ǱǫǩǰǴǨǴǩǴ ǸǶǦǳǷǵǴǶǸǳǴǩǴ ǷǶǫǪǷǸǨǦ 
ǷǰǴǶǫǫ ǪǦǳȂ ǷǸǫǶǫǴǸǮǵǦǲ, ǳǫǬǫǱǮ ǦǰǸǹǦǱȂǳǦȅ ǰǴǳǺǮǩǹǶǦǼǮȅ 
ǰǹǭǴǨǦ, ǵǴǷǰǴǱȂǰǹ ǷǴǭǪǦǳǮǫ ǦǨǸǴǲǴǧǮǱȅ Ƿ ǵǴǱǳǴǷǸȂȄ 
ǦǨǸǴǳǴǲǳǴǯ ǷǮǷǸǫǲǴǯ ǨǴǬǪǫǳǮȅ ǷǫǯǽǦǷ ǷǴǵǶȅǬǫǳǴ ǳǫ Ƿ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǲǮ ǸǶǹǪǳǴǷǸȅǲǮ, Ǧ Ƿ ǰǦǭǹǮǷǸǮǽǫǷǰǮǲǮ. ǈ 
ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǳǮ Ǩ ǴǪǳǴǯ ǷǸǶǦǳǫ ǲǮǶǦ ǳǫ ǷǹǿǫǷǸǨǹȄǸ 
ǭǦǰǴǳǴǪǦǸǫǱȂǳǴǯ ǧǦǭȁ, ǵǴǭǨǴǱȅȄǿǫǯ ǧǫǷǵǮǱǴǸǳȁǲ 
ǸǶǦǳǷǵǴǶǸǳȁǲ ǷǶǫǪǷǸǨǦǲ ǵǫǶǫǪǨǮǩǦǸȂǷȅ ǵǴ ǪǴǶǴǩǦǲ ǴǧǿǫǩǴ 
ǵǴǱȂǭǴǨǦǳǮȅ.  

 



¾ ǇǫǷǵǮǱǴǸǳǮǰǮ, ǴǷǴǧǫǳǳǴ ǧǫǷǵǮǱǴǸǳȁǫ ǱǫǸǦǸǫǱȂǳȁǫ ǦǵǵǦǶǦǸȁ ð 
ǵǴǬǦǱǹǯ, ǷǦǲǴǫ ȅǶǰǴǫ Ǯ ǨǵǫǽǦǸǱȅȄǿǫǫ ǸǫǻǳǮǽǫǷǰǴǫ ǪǴǷǸǮǬǫǳǮǫ 
ǷǴǨǶǫǲǫǳǳȁǻ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ, ǧǫǭ ǶǦǭǨǮǸǮȅ ǰǴǸǴǶȁǻ ǳǫ 
ǷǴǷǸǴȅǱǷȅ ǧȁ ǧǹǶǳȁǯ ǶǴǷǸ ǷǦǲǴǪǨǮǬǹǿǮǻǷȅ ǦǨǸǴǲǦǸǴǨ. ǈ 
ǧǫǷǵǮǱǴǸǳǮǰǦǻ ǨǴǵǱǴǿǫǳȁ ǲǳǴǩǮǫ ǵǫǶǫǪǴǨȁǫ ǮǪǫǮ Ǯ ǮǳǬǫǳǫǶǳȁǫ 
ǳǦǻǴǪǰǮ Ǯ Ǯǭ ȃǱǫǰǸǶǴǳǮǰǮ, Ǯ Ǯǭ ǦǨǮǦ-, ǰǴǶǦǧǱǫ- Ǯ 
ǦǨǸǴǲǴǧǮǱǫǷǸǶǴǫǳǮȅ, Ǯ Ǯǭ ǲǦǸǫǶǮǦǱǴǨǫǪǫǳǮȅ, Ǯ Ǯǭ ǵǶǴǽǮǻ 
ǳǦǵǶǦǨǱǫǳǮǯ ǳǦǹǰǮ, ǶǦǭǪǫǱǴǨ ǸǫǻǳǮǰǮ, ǴǸǶǦǷǱǫǯ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ.  

¾ ǋǷǸȂ, ǰǴǳǫǽǳǴ, Ǯ ǪǶǹǩǮǫ ǪǴǷǸǮǬǫǳǮȅ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ, ǰǴǸǴǶȁǫ 
ǨǴǾǱǮ Ǯ ǳǦ ǳǦǾǮǻ ǩǱǦǭǦǻ ǨǻǴǪȅǸ Ǩ ǵǴǨǷǫǪǳǫǨǳǹȄ ǬǮǭǳȂ 
ǼǮǨǮǱǮǭǴǨǦǳǳǴǩǴ ǽǫǱǴǨǫǰǦ, ǳǴ ǴǳǮ ǳǫ ǷǸǴǱȂ ǭǦǲǫǸǳȁ, ǻǴǸȅ Ǯ ǭǳǦǽǮǲȁ. 
ǆ ǸǹǸ ǵǶǴǪǹǰǸǦǲǮ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ, ǰǦǰǴǨȁǲǮ ȅǨǱȅȄǸǷȅ 
ǧǫǷǵǮǱǴǸǳǮǰǮ, Ǯ ǶǫǧȆǳǴǰ ǵǴǭǦǧǦǨǮǸȂǷȅ ǲǴǬǫǸ, Ǯ ǨǭǶǴǷǱȁǫ ǵǴ 
ǨǭǶǴǷǱǴǲǹ ǰ ǨǴǵǶǴǷǹ ǵǴǪǴǯǸǮ ð ǵǶǮǲǫǳǫǳǮǫ ǷǦǲǴǫ ǶǦǭǳǴǴǧǶǦǭǳǴǫ: ǴǸ 
ǶǦǭǨǱǫǽǫǳǮǯ ǪǴ ǨǴǯǳȁ.  

¾ ǊǦǱȂǳǫǯǾǫǫ ǶǦǷǾǮǶǫǳǮǫ ǺǹǳǰǼǮǴǳǦǱǦ ǧǫǷǵǮǱǴǸǳǮǰǴǨ ǱǫǬǮǸ Ǩ 
ǳǦǵǶǦǨǱǫǳǮǮ ǵǴǨȁǾǫǳǮȅ Ǯǻ ǦǨǸǴǳǴǲǳǴǷǸǮ ð ǳǫǴǧǻǴǪǮǲȁ ǵǴǱǳǴǷǸȂȄ 
ǦǨǸǴǳǴǲǳȁǫ ǹǷǸǶǴǯǷǸǨǦ, ǵǫǶǫǪǨǮǩǦȄǿǮǫǷȅ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǭǦǪǦǳǳǴǯ 
ǵǶǴǩǶǦǲǲǴǯ Ǯ ǴǧǱǦǪǦȄǿǮǫ ǧǴǱȂǾǮǲ ǨǦǶǮǦǸǮǨǴǲ ǪǫǯǷǸǨǮǯ ǵǶǮ 
ǰǴǳǸǦǰǸǫ Ƿ ǽǫǱǴǨǫǰǴǲ, ǰǴǸǴǶȁǯ ǨȁǷǸǹǵǦǫǸ ǵǴǸǶǫǧǮǸǫǱǫǲ ǹǷǱǹǩ, 
ǵǶǫǪǴǷǸǦǨǱȅǫǲȁǻ ǧǫǷǵǮǱǴǸǳǮǰǦǲǮ. ǆ ȃǸǴ ǹǬǫ ǵǱǴǿǦǪǰǦ ǶǦǭǶǦǧǴǸǽǮǰǴǨ 
ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ ǮǳǸǫǱǱǫǰǸǦ. 

¾ ǕǴǲǮǲǴ ǶǦǧǴǸ Ǩ ǴǧǱǦǷǸǮ ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ ǮǳǸǫǱǱǫǰǸǦ, ǧǫǷǵǮǱǴǸǳȁǫ 
ǦǵǵǦǶǦǸȁ ǷǸǮǲǹǱǮǶǹȄǸ ǵǴȅǨǱǫǳǮǫ ǳǴǨȁǻ ǪǴǷǸǮǬǫǳǮǯ ǳǦ Ƕȁǳǰǫ 
ǷǵǫǼǮǦǱȂǳǴǩǴ ǴǧǴǶǹǪǴǨǦǳǮȅ, ǦǰǸǮǨǮǶǹȄǸ ǶǦǭǨǮǸǮǫ ǲǴǧǮǱȂǳǴǩǴ 
ǮǳǸǫǶǳǫǸ-ǶȁǳǰǦ Ǯ ǪǶǹǩǮǻ ǨǮǪǴǨ ǧǫǷǵǶǴǨǴǪǳǴǯ ǵǫǶǫǪǦǽǮ ǪǦǳǳȁǻ, 
ǷǵǴǷǴǧǷǸǨǹȄǸ ǷǴǭǪǦǳǮȄ ǮǳǺǶǦǷǸǶǹǰǸǹǶǳȁǻ ǵǶǴǫǰǸǴǨ. 



ǋǷǱǮ ǳǫǷǰǴǱȂǰǴ ǩǱǹǧǬǫ 

ǰǴǵǳǹǸȂ Ǯ ǾǮǶǫ ǵǴǷǲǴǸǶǫǸȂ ǳǦ 

ǪǴǷǸǮǬǫǳǮȅ ǷǴǨǶǫǲǫǳǳȁǻ 

ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ, ǸǴ 

ǴǰǦǬǫǸǷȅ, ǽǸǴ Ǩ ǴǷǳǴǨǫ ǨǷǫǻ 

ǨȁǾǫǴǵǮǷǦǳǳȁǻ ǪǴǷǸǮǬǫǳǮǯ, 

ǪǦ Ǯ ǳǫ ǸǴǱȂǰǴ Ǯǻ, Ǧ Ǯ ǲǳǴǩǮǻ 

ǵǶǴǽǮǻ, ǳǫ ǭǦǸǶǴǳǹǸȁǻ Ǩ ȃǸǴǯ 

ǰǳǮǩǫ, ǱǫǬǦǸ ǳǴǨȁǫ 

ǲǦǸǫǶǮǦǱȁ, ǵǴǪ ǰǴǸǴǶȁǲǮ 

ǶǦǭǹǲǫȄǸǷȅ Ǯ ǸǶǦǪǮǼǮǴǳǳȁǫ 

ǲǦǸǫǶǮǦǱȁ, ǳǴ Ƿ ǹǱǹǽǾǫǳǳȁǲǮ 

ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǲǮ 

ǻǦǶǦǰǸǫǶǮǷǸǮǰǦǲǮ, Ǯ 

ǵǶǮǳǼǮǵǮǦǱȂǳǴ ǳǴǨȁǫ 

ǲǦǸǫǶǮǦǱȁ Ƿ ǳǫǴǧȁǽǳȁǲǮ 

ǷǨǴǯǷǸǨǦǲǮ.  



¾ ǗǮǷǸǫǲǦǸǮǽǫǷǰǮǫ ǮǷǷǱǫǪǴǨǦǳǮȅ Ǩ ǴǧǱǦǷǸǮ ǳǴǨȁǻ ǲǦǸǫǶǮǦǱǴǨ ǨǫǪǹǸǷȅ 
ǹǽȆǳȁǲǮ ǲǳǴǩǮǻ ǷǸǶǦǳ.  

¾ ǘǦǰ, ǮǷǷǱǫǪǴǨǦǸǫǱǮ Ǯǭ ǒǦǷǷǦǽǹǷǫǸǷǰǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǮǳǷǸǮǸǹǸǦ 
ǵǶǫǪǷǸǦǨǮǱǮ ǵǴǶǮǷǸȁǯ ǲǦǸǫǶǮǦǱ, ǵǴ ǵǶǴǽǳǴǷǸǮ Ǩ ǪǫǷȅǸȂ ǶǦǭ 
ǵǶǫǨǴǷǻǴǪȅǿǮǯ ǷǸǦǱȂ. ǙǽȆǳȁǫ ǵǶǴǦǳǦǱǮǭǮǶǴǨǦǱǮ ǵǴǨǫǪǫǳǮǫ 
ǲǦǸǫǶǮǦǱǴǨ ǳǦ ǹǶǴǨǳǫ ǴǸǪǫǱȂǳȁǻ ǦǸǴǲǴǨ ǷǸǶǹǰǸǹǶȁ. ǎǭǹǽǮǨ Ǯ 
ǵǶǴǸǫǷǸǮǶǴǨǦǨ ǶǦǭǱǮǽǳȁǫ ǸǶȆǻǲǫǶǳȁǫ ǲǴǪǫǱǮ, ǹǽȆǳȁǫ ǨȁȅǷǳǮǱǮ, 
ǰǦǰǦȅ ǷǸǶǹǰǸǹǶǦ ǵǴǭǨǴǱǮǸ ǷǴǭǪǦǸȂ ǲǦǸǫǶǮǦǱ ǳǦǮǧǴǱȂǾǫǯ ǵǶǴǽǳǴǷǸǮ.  

¾ ǐǦǰ ǵǴǰǦǭǦǱǴ ǮǷǷǱǫǪǴǨǦǳǮǫ, ǳǦ ǴǷǳǴǨǫ ǩǶǦǺǫǳǦ ǲǴǬǳǴ ǷǴǭǪǦǨǦǸȂ 
ǶǦǭǱǮǽǳȁǫ ǸǶȆǻǲǫǶǳȁǫ ǲǦǸǫǶǮǦǱȁ, ǵǶǮ ȃǸǴǲ ǧǴǱȂǾǫ ǨǳǮǲǦǳǮȅ 
ǹǪǫǱȅǫǸǷȅ ǶǦǧǴǸǫ Ƿ ǳǫǴǧȁǽǳǴǯ ǷǸǶǹǰǸǹǶǴǯ, ǽǫǲ Ƿ ǷǦǲǮǲ ǨǫǿǫǷǸǨǴǲ.  

¾ çǗǦǲ ǲǦǸǫǶǮǦǱ ǲǴǬǳǴ ǭǦǲǫǳǮǸȂ ǱȄǧȁǲ ǪǶǹǩǮǲ. ǖǫǾǦȄǿǹȄ ǶǴǱȂ 
ǮǩǶǦǫǸ ǫǩǴ ǷǸǶǹǰǸǹǶǦè, ð ǭǦǲǫǸǮǱ ǴǪǮǳ Ǯǭ ǦǨǸǴǶǴǨ ǮǷǷǱǫǪǴǨǦǳǮȅ, 
ǷǵǫǼǮǦǱǮǷǸ Ǯǭ ǒǦǷǷǦǽǹǷǫǸǷǰǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǮǳǷǸǮǸǹǸǦ ǒǦǶǰǹǷ 
ǇǹȃǱǫǶ.  

¾ ǉǶǹǵǵǫ ǹǽȆǳȁǻ ǹǪǦǱǴǷȂ ǷǵǶǫǷǷǴǨǦǸȂ ǸǴǳǰǮǫ ǷǱǴǮ ǩǶǦǺǫǳǦ, ǮǷǵǴǱȂǭǹȅ 
ǨȁǷǴǰǮǫ ǸǫǲǵǫǶǦǸǹǶȁ Ǯ ǪǦǨǱǫǳǮǫ. ǈ ǶǫǭǹǱȂǸǦǸǫ ǵǴǱǹǽǮǱǷȅ ǱȆǩǰǮǯ 
ǲǦǸǫǶǮǦǱ, ǮǲǫȄǿǮǯ ǴǽǫǳȂ ǧǴǱȂǾǹȄ ǵǱǴǿǦǪȂ ǵǴǨǫǶǻǳǴǷǸǮ ǵǶǮ 
ǳǫǧǴǱȂǾǴǯ ǲǦǷǷǫ.  

¾ ǔǪǳǦǰǴ, ǰǦǰ ǴǸǲǫǽǦȄǸ ǮǷǷǱǫǪǴǨǦǸǫǱǮ, ǫǩǴ ǷǸǶǹǰǸǹǶǦ ǳǦǷǸǴǱȂǰǴ 
ǷǱǴǬǳǦ, ǽǸǴ ǫȆ ǨǴǷǵǶǴǮǭǨǫǪǫǳǮǫ ǸǶǦǪǮǼǮǴǳǳȁǲǮ ǷǵǴǷǴǧǦǲǮ 
ǵǶǦǰǸǮǽǫǷǰǮ ǳǫǨǴǭǲǴǬǳǴ. ǊǱȅ ǸǫǷǸǮǶǴǨǦǳǮȅ ǮǷǵǴǱȂǭǴǨǦǱǮǷȂ ǲǴǪǫǱǮ, 
ǴǸǵǫǽǦǸǦǳǳȁǫ ǳǦ 3D-ǵǶǮǳǸǫǶǫ. ǈ ǵǶǴǮǭǨǴǪǷǸǨǫ ǵǶǫǪǵǴǱǦǩǦǫǸǷȅ 
ǵǶǮǲǫǳȅǸȂ ǵǱǦǷǸǮǰǴǨǹȄ ǮǱǮ ǲǫǸǦǱǱǮǽǫǷǰǹȄ ǴǷǳǴǨǹ, Ƿ ǵǴǲǴǿȂȄ 
ǰǴǸǴǶǴǯ ǲǴǬǳǴ ǭǦǪǦǸȂ ǷǸǶǹǰǸǹǶǹ ǲǦǸǫǶǮǦǱǦ. 



¾ ǉǶǹǵǵǫ ǹǽȆǳȁǻ Ǯǭ ǒǦǷǷǦǽǹǷǫǸǷǰǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǮǳǷǸǮǸǹǸǦ 
ǹǪǦǱǴǷȂ ǵǴǱǹǽǮǸȂ ǷǨǫǶǻǵǶǴǽǳȁǫ ǳǦǳǴǨǴǱǴǰǳǦ Ƿ ǹǳǮǰǦǱȂǳȁǲǮ 
ǷǨǴǯǷǸǨǦǲǮ.  

¾ ǉǱǦǨǦ ǱǦǧǴǶǦǸǴǶǮǮ ǉǶǫǩǴǶǮ ǖǹǸǱǫǪǬ ǹǰǦǭȁǨǦǫǸ: çǈ ǴǧǱǦǷǸǮ 
ǷǨǫǶǻǵǶǴǽǳȁǻ ǳǮǸǫǯ ǰǶǦǯǳǫ ǶǫǪǰǴ ǵǶǴǮǷǻǴǪȅǸ ǵǴ-ǳǦǷǸǴȅǿǫǲǹ 
ǵǶǴǶȁǨǳȁǫ ǴǸǰǶȁǸǮȅ. ǓǦǵǶǮǲǫǶ, çǭǴǱǴǸȁǲ ǷǸǦǳǪǦǶǸǴǲè ǪǱȅ 
ǧǶǴǳǫǬǮǱǫǸǴǨ ǪǴ ǷǮǻ ǵǴǶ ȅǨǱȅǫǸǷȅ ǰǫǨǱǦǶ, ǵǴǱǹǽǫǳǳȁǯ ǫǿȆ Ǩ 1960-ǻ 
ǩǴǪǦǻ. ǒǦǸǫǶǮǦǱ Ƿ Ǹǫǻ ǵǴǶ ǳǫǴǪǳǴǰǶǦǸǳǴ ǹǱǹǽǾǦǱǮ, ǳǴ ȃǨǴǱȄǼǮǴǳǳȁǲ 
ǵǹǸȆǲ. ǘǦǰ ǵǶǴǮǷǻǴǪǮǸ ǵǴǸǴǲǹ, ǽǸǴ ǹǽȆǳȁǲ Ǩ ǷǨǴǮǻ ǴǵȁǸǦǻ ǵǶǮǻǴǪǮǸǷȅ 
ǧǦǱǦǳǷǮǶǴǨǦǸȂ ǲǫǬǪǹ ǬȆǷǸǰǴǷǸȂȄ, ǱȆǩǰǴǷǸȂȄ Ǯ ǵǶǴǽǳǴǷǸȂȄ 
ǳǦ ǶǦǭǶȁǨ. ǈǴǱǴǰǳǦ Ǯǭ ǵǱǦǷǸǮǰǦ, ǳǦ ǴǷǳǴǨǫ ǷǸǫǰǱǦ ǮǱǮ ǷǸǦǱǮ ñ 
ǨȁǧǫǶǮǸǫ ǱȄǧȁǫ ǪǨǦ ǷǨǴǯǷǸǨǦ, ǸǶǫǸȂǫ ǵǶǮǪȆǸǷȅ ǭǦǽǫǶǰǳǹǸȂ. ǐǶǴǲǫ 
ǸǴǩǴ, ǮǭǴǧǶǫǸǫǳǮǫ ǰǫǨǱǦǶǦ ǵǶǮǨǱǫǰǱǴ Ǩ ǷǫǩǲǫǳǸ ǪǫǳȂǩǮ ǨǴǫǳǳȁǻ 
ǨǫǪǴǲǷǸǨ, Ǯ ǵǴǸǫǳǼǮǦǱ ǲǫǻǦǳǮǽǫǷǰǮǻ ǲǫǸǴǪǴǨ ǨǴǭǪǫǯǷǸǨǮȅ ǹǬǫ 
ǨǴ ǲǳǴǩǴǲ ǮǷǽǫǶǵǦǳè. 

¾ ǕǶǮ ǲǫǻǦǳǮǽǫǷǰǴǲ ǨǴǭǪǫǯǷǸǨǮǮ ǳǦ ǵǴǱǮǲǫǶȁ ǵǶǮǻǴǪǮǸǷȅ ǮǷǰǦǸȂ 
ǧǦǱǦǳǷ ǲǫǬǪǹ ǳǦǩǶǫǨǴǲ Ǯ ǷǰǴǶǴǷǸȂȄ ǮǷǸǫǽǫǳǮȅ ǶǦǷǵǱǦǨǦ, Ǯǭ ǰǴǸǴǶǴǩǴ 
ǵǴǱǹǽǦȄǸǷȅ ǳǮǸǮ. ǝǫǲ ǨȁǾǫ ǳǦǩǶǫǨ Ǯ ǷǰǴǶǴǷǸȂ, Ǹǫǲ ǸǴǳȂǾǫ ǨǴǱǴǰǳǦ, 
ǳǴ ǶǦǷǸȆǸ Ǯ ǶǮǷǰ ǶǦǭǶȁǨǦ ǷǨȅǭǫǯ ǲǫǬǪǹ ǲǴǱǫǰǹǱǦǲǮ.  

¾ ǖǹǸǱǫǪǬ ǩǴǨǴǶǮǸ, ǽǸǴ ǫǩǴ ǰǴǲǦǳǪǦ ǵǴǸǶǦǸǮǱǦ ǩǴǪȁ ǳǦ ǵǴǮǷǰǮ ǳǴǨȁǻ 
ǷǵǴǷǴǧǴǨ ǴǧǶǦǧǴǸǰǮ ǨǴǱǴǰǴǳ Ǯ, Ǩ ǮǸǴǩǫ, ǮǭǴǧǶǫǱǦ ǳǴǨȁǯ ǵǶǴǼǫǷǷ ð 
ǩǫǱȂ-ȃǱǫǰǸǶǴǷǵǮǳǳǮǳǩ. ǔǸǪǫǱȂǳȁǫ ǳǮǸǮ ǵǶǮ ȃǸǴǲ ǺǴǶǲǮǶǹȄǸǷȅ 
ǳǫ Ƿ ǵǴǲǴǿȂȄ ǲǫǻǦǳǮǽǫǷǰǴǩǴ ǨǴǭǪǫǯǷǸǨǮȅ Ǩ ǪǨǦ ȃǸǦǵǦ, Ǧ ǵǶǮ ǵǴǲǴǿǮ 
ȃǱǫǰǸǶǮǽǫǷǸǨǦ Ǩ ǴǪǳǴǯ ǰǦǲǫǶǫ. ǙǽȆǳȁǯ ǹǸǨǫǶǬǪǦǫǸ, ǽǸǴ ȃǸǴ ǵǴǭǨǴǱǮǱǴ 
ǵǴǱǹǽǮǸȂ ǵǴǱǮȃǸǮǱǫǳǴǨȁǫ ǳǦǳǴǳǮǸǮ ǵǴǸǶȅǷǦȄǿǫǯ ǵǶǴǽǳǴǷǸǮ ð 
Ǯ ǸǴǱǿǮǳǴǯ ǨǷǫǩǴ Ǩ ǷǴǸǳǮ ǳǦǳǴǲǫǸǶǴǨ ǵǶǴǸǮǨ çǴǧȁǽǳȁǻè 15 ǲǰǲ. 



¾ ǉǶǹǵǵǦ ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ Ǯǭ ǘǴǰǮǯǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ, ǨǴǭǩǱǦǨǱȅǫǲǦȅ 
ǵǶǴǺǫǷǷǴǶǴǲ ǘǦǰǹǭǴ ǆǯǪǦ, ǷǴǭǪǦǱǦ ǴǵȁǸǳȁǫ ǴǧǶǦǭǼȁ ǸǴǩǴ, ǽǸǴ ǲǴǬǳǴ 
ǳǦǭǨǦǸȂ ǵǫǶǨȁǲ Ǩ ǲǮǶǫ çǷǦǲǴǨǴǷǷǸǦǳǦǨǱǮǨǦȄǿǮǲǷȅ ǷǸǫǰǱǴǲè. ǣǸǴ 
çǷǸǫǰǱǴè, ǧǹǪǹǽǮ ǷǱǴǲǦǳǳȁǲ, ǷǳǴǨǦ ǷǴǫǪǮǳȆǳǳȁǲ Ǯ ǵǴǲǫǿȆǳǳȁǲ ǵǴǪ 
ǪǦǨǱǫǳǮǫ ǳǦ ǳǫǷǰǴǱȂǰǴ ǽǦǷǴǨ ǵǶǮ ǰǴǲǳǦǸǳǴǯ ǸǫǲǵǫǶǦǸǹǶǫ, ǵǴǱǳǴǷǸȂȄ 
ǨǴǷǷǸǦǳǦǨǱǮǨǦǫǸ ǷǨǴȄ ǷǸǶǹǰǸǹǶǹ, ǴǧǶǫǸǦȅ ǮǭǳǦǽǦǱȂǳǹȄ ǲǫǻǦǳǮǽǫǷǰǹȄ 
ǵǶǴǽǳǴǷǸȂ. 

¾ ǔǷǳǴǨǴǯ ǷǦǲǴǨǴǷǷǸǦǳǦǨǱǮǨǦȄǿǫǩǴǷȅ ǷǸǫǰǱǦ ȅǨǱȅǫǸǷȅ ǵǴǱǮȃǺǮǶ 
ǸǮǴǲǴǽǫǨǮǳȁ ð ǸǨȆǶǪȁǯ ǵǶǴǭǶǦǽǳȁǯ ǵǴǱǮǲǫǶǳȁǯ ǲǦǸǫǶǮǦǱ, ǮǲǫȄǿǮǯ 
ǩǱǦǪǰǹȄ ǵǴǨǫǶǻǳǴǷǸȂ. ǈǴ ǨǶǫǲȅ ǶǦǧǴǸȁ ȅǵǴǳǷǰǮǫ ǮǷǷǱǫǪǴǨǦǸǫǱǮ 
ǷǮǳǸǫǭǮǶǴǨǦǱǮ Ǯ ǮǷǵȁǸǦǱǮ ǳǫǷǰǴǱȂǰǴ ǵǴǱǮǲǫǶǳȁǻ ǲǦǸǫǶǮǦǱǴǨ, 
ǷǸǶǹǰǸǹǶǦ ǰǴǸǴǶȁǻ ǨǴ ǲǳǴǩǴǲ ǵǴǪǴǧǳǦ ǵǴǱǮȃǺǮǶǹ ǸǮǴǲǴǽǫǨǮǳȁ. ǎ Ǩ 
ǻǴǪǫ ȃǸǮǻ ȃǰǷǵǫǶǮǲǫǳǸǴǨ ǹǽȆǳȁǫ ǹǷǸǦǳǴǨǮǱǮ, ǽǸǴ ǪǱȅ ǷǴǭǪǦǳǮȅ 
ǷǦǲǴǨǴǷǷǸǦǳǦǨǱǮǨǦȄǿǫǩǴǷȅ ǷǸǫǰǱǦ ǳǫǴǧǻǴǪǮǲǴ ǷǴǧǱȄǪǫǳǮǫ ǽǫǸȁǶȆǻ 
ǩǱǦǨǳȁǻ ǹǷǱǴǨǮǯ. 

¾ ǈǴ-ǵǫǶǨȁǻ, ǲǦǸǫǶǮǦǱ ǪǴǱǬǫǳ ǮǲǫǸȂ ǨȁǷǴǰǹȄ ǱǴǰǦǱȂǳǹȄ ǵǴǪǨǮǬǳǴǷǸȂ 
ǴǸǳǴǷǮǸǫǱȂǳǴ ǰǴǶǴǸǰǮǻ ǵǴǱǮǲǫǶǳȁǻ ǼǫǵǴǽǫǰ. ǈǴ-ǨǸǴǶȁǻ, ǪǱȅ 
ǴǧǶǫǸǫǳǮȅ ǨȁǷǴǰǴǯ ǲǫǻǦǳǮǽǫǷǰǴǯ ǵǶǴǽǳǴǷǸǮ ǵǶǮ ǹǷǱǴǨǮǮ ǰǴǶǴǸǰǮǻ 
ǵǴǱǮǲǫǶǳȁǻ ǼǫǵǴǽǫǰ, ȃǸǮ ǼǫǵǴǽǰǮ ǪǴǱǬǳȁ ǷǴǫǪǮǳȅǸȂǷȅ 
ǨȁǷǴǰǴǵǱǴǸǳȁǲǮ çǲǴǷǸǦǲǮè ǨǴǪǴǶǴǪǳȁǻ ǷǨȅǭǫǯ. ǈ-ǸǶǫǸȂǮǻ, ǳǦǱǮǽǮǫ 
ǧǴǱȂǾǴǩǴ ǰǴǱǮǽǫǷǸǨǦ ǨǴǪǴǶǴǪǳȁǻ ǷǨȅǭǫǯ ǳǫ ǪǴǱǬǳǴ ǵǶǮǨǴǪǮǸȂ ǰ 
ǰǶǮǷǸǦǱǱǮǭǦǼǮǮ ǲǦǸǫǶǮǦǱǦ. ǈ-ǽǫǸǨȆǶǸȁǻ, ǷǸǶǹǰǸǹǶǦ ǲǦǸǫǶǮǦǱǦ ǪǴǱǬǳǦ 
ǷǵǴǷǴǧǷǸǨǴǨǦǸȂ ǹǷǸǦǳǴǨǱǫǳǮȄ ǨǴǪǴǶǴǪǳȁǻ ǷǨȅǭǫǯ. 

¾ ǈǷǫ ȃǸǮ ǹǷǱǴǨǮȅ Ǩ ǲǦǰǷǮǲǦǱȂǳǴǯ ǲǫǶǫ ǨȁǵǴǱǳȅȄǸǷȅ ǵǶǮ 
ǮǷǵǴǱȂǭǴǨǦǳǮǮ ǵǴǱǮȃǺǮǶǦ ǸǮǴǲǴǽǫǨǮǳȁ Ǩ ǰǦǽǫǷǸǨǫ ǴǷǳǴǨǳǴǩǴ 
ǲǦǸǫǶǮǦǱǦ. ǎ Ǩ ǧǹǪǹǿǫǲ ǲǴǬǫǸ ǧȁǸȂ ǶǦǭǶǦǧǴǸǦǳ ǼǫǱȁǯ ǶȅǪ ǳǴǨȁǻ 
ǷǦǲǴǨǴǷǷǸǦǳǦǨǱǮǨǦȄǿǮǻǷȅ ǲǦǸǫǶǮǦǱǴǨ ǪǱȅ ǶǦǭǳȁǻ ǴǧǱǦǷǸǫǯ 
ǵǶǮǲǫǳǫǳǮȅ, Ǩ ǴǷǳǴǨǫ ǶǦǧǴǸȁ ǰǴǸǴǶȁǻ ǱǫǬǮǸ ǵǴǱǮȃǺǮǶ ǸǮǴǲǴǽǫǨǮǳȁ. 



¾ ǛǮǲǮǰǮ Ǯ ǮǳǬǫǳǫǶȁ Ǯǭ ǐǴǱǴǶǦǪǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ Ǯ 
ǐǦǱǮǺǴǶǳǮǯǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ Ǩ ǖǮǨǫǶǷǦǯǪǫ ǶǦǭǶǦǧǴǸǦǱǮ 
ǵǶǴǭǶǦǽǳȁǯ ǷǦǲǴǭǦǬǮǨǱȅȄǿǮǯǷȅ ȃǱǦǷǸǮǽǳȁǯ ǵǶǴǨǴǪȅǿǮǯ 
ǲǦǸǫǶǮǦǱ, ǰǴǸǴǶȁǯ ǲǴǬǳǴ ǮǷǵǴǱȂǭǴǨǦǸȂ ǪǱȅ ǵǶǴǮǭǨǴǪǷǸǨǦ 
ǦǰǰǹǲǹǱȅǸǴǶǴǨ, ȃǱǫǰǸǶǴǳǳȁǻ ǵǶǮǧǴǶǴǨ Ǯ ǶǴǧǴǸǴǨ.  

¾ ǊǦǳǳȁǯ ǲǦǸǫǶǮǦǱ ǲǴǬǫǸ ǷǮǱȂǳǴ ǶǦǷǸȅǩǮǨǦǸȂǷȅ, ǵǶǫǨȁǾǦȅ 
ǵǫǶǨǴǳǦǽǦǱȂǳȁǫ ǶǦǭǲǫǶȁ Ǩ 50 ǶǦǭ. ǒǫǻǦǳǮǽǫǷǰǮǫ 
ǵǴǨǶǫǬǪǫǳǮȅ ǳǦ ǳǫǲ ǨǴǷǷǸǦǳǦǨǱǮǨǦȄǸǷȅ ǭǦ ǷǹǸǰǮ ǵǶǮ 
ǰǴǲǳǦǸǳǴǯ ǸǫǲǵǫǶǦǸǹǶǫ, ǵǶǮǽȆǲ ȃǸǴ ǶǦǧǴǸǦǫǸ ǧǫǭ ǨǳǫǾǳǮǻ 
ǷǸǮǲǹǱǴǨ ǪǦǬǫ ǵǶǮ ǶǦǭǪǫǱǫǳǮǮ ǲǦǸǫǶǮǦǱǦ ǳǦ ǳǫǷǰǴǱȂǰǴ 
ǽǦǷǸǫǯ, Ǯ ǷǨǴǯǷǸǨǦ ǨǴǷǷǸǦǳǦǨǱǮǨǦȄǸǷȅ ǵǴǱǳǴǷǸȂȄ.  

¾ ǕǴ ǲǳǫǳǮȄ ǦǨǸǴǶǴǨ ǸǫǻǳǴǱǴǩǮǮ, ǶǦǭǶǦǧǴǸǦǳǳȁǯ ǲǦǸǫǶǮǦǱ 
ǷǪǫǱǦǫǸ ǶǴǧǴǸǴǨ ǷǵǴǷǴǧǳȁǲǮ çǭǦǬǮǨǱȅǸȂè ǲǫǻǦǳǮǽǫǷǰǮǫ 
ǵǴǨǶǫǬǪǫǳǮȅ, ǵǶǴǪǱǮǸ ǷǶǴǰ ǶǦǧǴǸȁ ǱǮǸǮǯ-ǮǴǳǳȁǻ 
ǦǰǰǹǲǹǱȅǸǴǶǴǨ, ǵǴǨȁǷǮǸ ǽǹǨǷǸǨǮǸǫǱȂǳǴǷǸȂ ǧǮǴǷǫǳǷǴǶǴǨ, 
ǵǶǮǲǫǳȅǫǲȁǻ Ǩ ǲǫǪǮǼǮǳǫ Ǯ ǲǴǳǮǸǴǶǮǳǩǫ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪȁ. 
ǘǦǰǬǫ ǫǩǴ ǲǴǬǳǴ ǮǷǵǴǱȂǭǴǨǦǸȂ ǵǶǮ ǷǴǭǪǦǳǮǮ çǮǷǰǹǷǷǸǨǫǳǳǴǯ 
ǲȁǾǼȁè  ǲǦǸǫǶǮǦǱǦ ǮǱǮ ǹǷǸǶǴǯǷǸǨǦ, ǷǵǴǷǴǧǳǴǩǴ 
ǷǴǰǶǦǿǦǸȂǷȅ, ǹǪǱǮǳȅǸȂǷȅ ǮǱǮ ǷǰǶǹǽǮǨǦǸȂǷȅ ǵǴǪ ǨǴǭǪǫǯǷǸǨǮǫǲ 
ǸǴǰǦ, ǪǦǨǱǫǳǮȅ, ǸǫǲǵǫǶǦǸǹǶȁ. 

 



¾ ǎǷǷǱǫǪǴǨǦǸǫǱȂǷǰǦȅ ǩǶǹǵǵǦ Ǯǭ ǱǦǧǴǶǦǸǴǶǮǮ ǇǫǶǰǱǮ ǴǧǳǦǶǹǬǮǱǦ ǳǴǨȁǯ ǷǵǴǷǴǧ 
ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ ǷǴǭǪǦǳǮȅ ǨǳǹǸǶǫǳǳǮǻ ǲǫǻǦǳǮǽǫǷǰǮǻ ǳǦǵǶȅǬǫǳǮǯ ǨǳǹǸǶǮ Ǯ ǳǦ 
ǵǴǨǫǶǻǳǴǷǸǮ ǷǵǫǼǮǦǱȂǳǴǩǴ ǷǵǱǦǨǦ ǬǫǱǫǭǦ Ǯ ǨǮǷǲǹǸǦ, ǽǸǴ ǵǶǮǪǦȆǸ ȃǸǴǲǹ 
ǲǦǸǫǶǮǦǱǹ ǸǦǰ ǳǦǭȁǨǦǫǲǴǫ ǷǨǴǯǷǸǨǴ ǭǦǵǴǲǮǳǦǳǮȅ ǺǴǶǲȁ. ǗǴǭǪǦǨǦǫǲȁǫ 
ǨǳǹǸǶǫǳǳǮǫ ǳǦǵǶȅǬǫǳǮȅ ǵǶǴȅǨǱȅȄǸǷȅ ǳǦ ǹǽǦǷǸǰǦǻ ǷǵǱǦǨǦ ǳǦǳǴǶǦǭǲǫǶǳǴǩǴ 
ǹǶǴǨǳȅ, ǽǸǴ ǵǴǭǨǴǱȅǫǸ ǲǦǸǫǶǮǦǱǹ ǨǴǷǷǸǦǳǦǨǱǮǨǦǸȂ ǷǨǴȄ ǵǫǶǨǴǳǦǽǦǱȂǳǹȄ 
ǺǴǶǲǹ Ƿ ǳǫǨǫǶǴȅǸǳǴ ǨȁǷǴǰǴǯ ǸǴǽǳǴǷǸȂȄ. 

¾ çǓǦǾ ǬǫǱǫǭǳǴ-ǨǮǷǲǹǸǴǨȁǯ ǷǵǱǦǨ ǵǴǰǦǭǦǱ ǵǴǮǷǸǮǳǫ ǽǫǲǵǮǴǳǷǰǴǫ ǭǳǦǽǫǳǮǫ 
ǷǮǱȁ ȃǺǺǫǰǸǦ ǵǦǲȅǸǮ ǺǴǶǲȁ, ǷǴǻǶǦǳȅȅ ȃǸǴǸ ȃǺǺǫǰǸ ǳǦ ǹǷǸǴǯǽǮǨǴǲ ǹǶǴǨǳǫ 
ǨǵǱǴǸȂ ǪǴ ǳǦǳǴǶǦǭǲǫǶǳǴǩǴ ǹǶǴǨǳȅ ǽǦǷǸǮǼ ǷǵǱǦǨǦ, Ĭ ǶǦǷǷǰǦǭǦǱ ǊǬǮǳǰǷǮǳ 
ǍǦǳǩ, ǧȁǨǾǮǯ ǹǽȆǳȁǯ Ǯǭ ǴǸǪǫǱǦ ǲǦǸǫǶǮǦǱǴǨǫǪǫǳǮȅ ǱǦǧǴǶǦǸǴǶǮǮ ǇǫǶǰǱǮ, ð 
ǇǴǱǫǫ ǸǴǩǴ, ǳǦǾǦ ǺǹǳǰǼǮȅ ǵǦǲȅǸǮ ǺǴǶǲȁ ǳǴǨǴǩǴ ǷǵǱǦǨǦ ǲǴǬǫǸ ǧȁǸȂ 
ǦǰǸǮǨǮǶǴǨǦǳǦ Ƿ ǵǴǲǴǿȂȄ ȃǱǫǰǸǶǮǽǫǷǰǴǩǴ ǸǴǰǦ, Ǧ ǳǫ ǨȁǷǴǰǴǯ ǸǫǲǵǫǶǦǸǹǶȁ, 
ǰǦǰ ȃǸǴ ǮǲǫǫǸ ǲǫǷǸǴ ǧȁǸȂ Ƿ ǪǶǹǩǮǲǮ ǲǫǸǦǱǱǮǽǫǷǰǮǲǮ ǷǵǱǦǨǦǲǮ. ǘǦǰǦȅ 
ǷǵǴǷǴǧǳǴǷǸȂ ǵǴǭǨǴǱȅǫǸ ǳǦǾǫǲǹ ǷǵǱǦǨǹ ǨǴǷǷǸǦǳǦǨǱǮǨǦǸȂ ǷǨǴȄ ǺǴǶǲǹ ǳǦǲǳǴǩǴ 
ǧȁǷǸǶǫǫ, ǽǫǲ ǪǶǹǩǮǫ ǷǵǱǦǨȁè. 

¾ ǣǺǺǫǰǸ ǵǦǲȅǸǮ ǺǴǶǲȁ ȅǨǱȅǫǸǷȅ çǲǫǸǦǱǱǮǽǫǷǰǮǲè ǦǳǦǱǴǩǴǲ ǷǨǴǯǷǸǨǦ 
ȃǱǦǷǸǮǽǳǴǷǸǮ, ǰǴǩǪǦ ǲǦǸǫǶǮǦǱ çǵǴǲǳǮǸè ǷǨǴȄ ǮǭǳǦǽǦǱȂǳǹȄ ǺǴǶǲǹ Ǯ 
ǨǴǭǨǶǦǿǦǫǸǷȅ ǰ ǳǫǯ, ǧǹǪǹǽǮ ǪǫǺǴǶǲǮǶǴǨǦǳ Ƿ ǵǴǲǴǿȂȄ ǵǶǮǱǴǬǫǳǳȁǻ 
ǨǳǫǾǳǮǻ ǨǴǭǪǫǯǷǸǨǮǯ. ǈ ǵǶǴǾǱǴǲ ǪǱȅ ǨǴǷǷǸǦǳǴǨǱǫǳǮȅ ǮǭǳǦǽǦǱȂǳǴǯ ǺǴǶǲȁ 
ǴǧȀǫǰǸǴǨ, ǮǭǩǴǸǴǨǱǫǳǳȁǻ Ǯǭ ǷǵǫǼǮǦǱȂǳȁǻ ǲǫǸǦǱǱǮǽǫǷǰǮǻ ǷǵǱǦǨǴǨ, ǨǷǫǩǪǦ 
ǵǶǮǲǫǳȅǱǮ ǳǦǩǶǫǨ ǴǧȀǫǰǸǦ ǪǴ ǴǸǳǴǷǮǸǫǱȂǳǴ ǨȁǷǴǰǴǯ ǸǫǲǵǫǶǦǸǹǶȁ. ǣǸǴ 
ȅǨǱȅǫǸǷȅ ǷǨǴǫǩǴ ǶǴǪǦ ǵǶǴǧǱǫǲǴǯ, ǴǷǴǧǫǳǳǴ Ƿ ǹǽȆǸǴǲ ǸǴǩǴ, ǽǸǴ ǷǵǱǦǨȁ ǳǦ 
ǴǷǳǴǨǫ ǸǮǸǦǳǦ Ǯ ǳǮǰǫǱȅ Ƿ ǵǦǲȅǸȂȄ ǺǴǶǲȁ ǾǮǶǴǰǴ ǮǷǵǴǱȂǭǹȄǸǷȅ Ǩ ǲǫǪǮǼǮǳǫ 
ǵǶǮ ǷǴǭǪǦǳǮǮ ǮǲǵǱǦǳǸǦǸǴǨ Ǯ ǲǫǻǦǳǮǽǫǷǰǮǻ ǷǹǷǸǦǨǴǨ ǵǶǴǸǫǭǴǨ. ǓǴǨȁǫ 
ȃǱǫǰǸǶǮǽǫǷǰǮ ǦǰǸǮǨǮǶǹǫǲȁǫ ǷǵǱǦǨȁ Ƿ ǵǦǲȅǸȂȄ ǺǴǶǲȁ ǲǴǩǹǸ ǳǦǯǸǮ ǾǮǶǴǰǴǫ 
ǵǶǮǲǫǳǫǳǮǫ ǳǫ ǸǴǱȂǰǴ Ǩ ǲǫǪǮǼǮǳǷǰǴǯ ǴǧǱǦǷǸǮ, Ǯǻ ǲǴǬǳǴ ǮǷǵǴǱȂǭǴǨǦǸȂ ǵǶǮ 
ǷǴǭǪǦǳǮǮ ǶǦǭǱǮǽǳȁǻ ǷǫǶǨǴǵǶǮǨǴǪǴǨ, çǹǲǳȁǻè ǲǦǸǫǶǮǦǱǴǨ Ǯ 
ǲǮǰǶǴȃǱǫǰǸǶǴǲǫǻǦǳǮǽǫǷǰǮǻ ǷǮǷǸǫǲ. 

 



¾ ǙǽȆǳȁǲǮ Ǯǭ ǖǴǽǫǷǸǫǶǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ ǷǴǭǪǦǳ ǲǦǸǫǶǮǦǱ, ǰǴǸǴǶȁǯ 
ǶǦǷǸȅǩǮǨǦǫǸǷȅ ǵǶǮ ǴǻǱǦǬǪǫǳǮǮ Ǯ ǦǨǸǴǲǦǸǮǽǫǷǰǮ ǨǴǭǨǶǦǿǦǫǸǷȅ 
ǴǧǶǦǸǳǴ ǰ ǷǨǴǫǯ ǵǫǶǨǴǳǦǽǦǱȂǳǴǯ ǺǴǶǲǫ ǵǶǮ ǳǦǩǶǫǨǦǳǮǮ. ǣǸǴǸ 
ǲǦǸǫǶǮǦǱ ð ǽǦǷǸǮǽǳǴ ǷǾǮǸȁǯ ǵǴǱǹǰǶǮǷǸǦǱǱǮǽǫǷǰǮǯ ǵǴǱǮǰǦǵǶǴǱǦǰǸǴǳ. 
ǈ ǴǸǱǮǽǮǫ ǴǸ ǪǶǹǩǮǻ ǵǴǱǮǲǫǶǴǨ Ƿ ǵǦǲȅǸȂȄ ǺǴǶǲȁ, ǵǴǱǮǰǦǵǶǴǱǦǰǸǴǳ 
ǳǫ ǳǦǪǴ ǵǶǴǩǶǦǲǲǮǶǴǨǦǸȂ Ǩ ǰǦǬǪǴǲ ǼǮǰǱǫ ð Ǵǳ ǳǫǴǪǳǴǰǶǦǸǳǴ 
ǵǫǶǫǻǴǪǮǸ ǴǸ ǴǪǳǴǯ ǺǴǶǲȁ ǰ ǪǶǹǩǴǯ, ǧǫǭ ǰǦǰǮǻ-ǱǮǧǴ ǨǳǫǾǳǮǻ ǷǮǱ, 
ǵǶǴǷǸǴ ǵǶǮ ǴǻǱǦǬǪǫǳǮǮ Ǯ ǳǦǩǶǫǨǦǳǮǮ.  

¾ ǊǱȅ ǵǴǱǹǽǫǳǮȅ ǸǦǰǴǩǴ ȃǺǺǫǰǸǦ ǮǷǷǱǫǪǴǨǦǸǫǱǮ ǷǴǭǪǦǱǮ ǨǳǹǸǶǮ 
ǲǦǸǫǶǮǦǱǦ ǵǴǷǸǴȅǳǳǴǫ ǪǦǨǱǫǳǮǫ. ǒǦǸǫǶǮǦǱ ǶǦǷǸȅǩǮǨǦǱǷȅ Ƿ 
ǵǴǪǨǫǾǫǳǳȁǲ ǩǶǹǭǴǲ, ǽǸǴǧȁ ǵǶǮǪǦǸȂ ǫǲǹ ǳǹǬǳǹȄ ǺǴǶǲǹ. ǈ ȃǸǴǸ 
ǲǴǲǫǳǸ ǴǳǮ ǪǴǵǴǱǳǮǸǫǱȂǳǴ ǷǾǮǨǦǱǮ ǵǴǱǮǲǫǶ Ǯ ǴǻǱǦǬǪǦǱǮ ǫǩǴ, Ǩ 
ǶǫǭǹǱȂǸǦǸǫ ǽǫǩǴ ǰǶǮǷǸǦǱǱǮǭǦǼǮȅ ǵǶǴǮǷǻǴǪǮǱǦ ǨǪǴǱȂ ǴǪǳǴǩǴ 
ǳǦǵǶǦǨǱǫǳǮȅ.  

¾ ǉǶǹǵǵǦ ǹǽȆǳȁǻ ǵǴǰǦǭǦǱǦ, ǽǸǴ ǨǳǹǸǶǫǳǳǮǫ ǷǮǱȁ ǰǶǮǷǸǦǱǱǮǭǦǼǮǮ 
ǪǴǷǸǦǸǴǽǳǴ ǷǮǱȂǳȁ, ǽǸǴǧȁ ǶǦǷǸȅǳǹǸȂ ǲǦǸǫǶǮǦǱ Ǩ ǴǪǳǴǲ ǳǦǵǶǦǨǱǫǳǮǮ. 
ǕǴǷǱǫ ǴǻǱǦǬǪǫǳǮȅ ǳǮǬǫ 50 ÁǗ ǷǫǩǲǫǳǸȁ ǵǴǱǮǲǫǶǳǴǯ ǼǫǵǮ ǺǴǶǲǮǶǹȄǸ 
ǨȁǷǴǰǴǹǵǴǶȅǪǴǽǫǳǳȁǫ ǲǮǰǶǴǷǱǴǮ, ǳǦǭȁǨǦǫǲȁǫ ǱǦǲǫǱǮ. ǈ ǶǫǭǹǱȂǸǦǸǫ 
ȃǸǴǩǴ ǪǱǮǳǦ ǲǦǸǫǶǮǦǱǦ ǹǨǫǱǮǽǮǨǦǫǸǷȅ ǧǴǱǫǫ ǽǫǲ ǳǦ 15 %. ǕǴǷǱǫ 
ǳǫǷǰǴǱȂǰǮǻ ǼǮǰǱǴǨ ǴǻǱǦǬǪǫǳǮȅ Ǯ ǳǦǩǶǫǨǦ, ǲǦǸǫǶǮǦǱ ǮǲǫǫǸ 
ǭǦǵǶǴǩǶǦǲǲǮǶǴǨǦǳǳǹȄ ǺǴǶǲǹ Ǯ ǨǴǭǨǶǦǿǦǫǸǷȅ Ǩ ǮǷǻǴǪǳǴǫ ǷǴǷǸǴȅǳǮǫ 
ǧǫǭ ǭǦǲǫǸǳȁǻ ǴǸǰǱǴǳǫǳǮǯ. ǙǽȆǳȁǫ ǵǱǦǳǮǶǹȄǸ ǵǶǮǲǫǳȅǸȂ ǲǦǸǫǶǮǦǱ Ǩ 
ǶȅǪǫ ǴǧǱǦǷǸǫǯ, Ǩ ǰǴǸǴǶȁǻ ǳǫǴǧǻǴǪǮǲȁ ǴǧǶǦǸǮǲȁǫ ǮǭǲǫǳǫǳǮȅ ǺǴǶǲȁ, 
Ǩ ǸǴǲ ǽǮǷǱǫ Ǩ ǧǮǴǸǫǻǳǴǱǴǩǮǮ, ǪǱȅ ǮǷǰǹǷǷǸǨǫǳǳȁǻ ǲȁǾǼ Ǯ Ǩ 
ǶǴǧǴǸǴǸǫǻǳǮǰǫ. 

 



¾ ǎǳǬǫǳǫǶȁ Ǯǭ ǒǦǷǷǦǽǹǷǫǸǷǰǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǮǳǷǸǮǸǹǸǦ 
ǶǦǭǶǦǧǴǸǦǱǮ ǳǴǨǹȄ ǵǴǱǮǲǫǶǳǹȄ ǵǱȆǳǰǹ, ǰǴǸǴǶǦȅ ǩǫǳǫǶǮǶǹǫǸ 
ȃǱǫǰǸǶǴȃǳǫǶǩǮȄ ǭǦ ǷǽȆǸ ǨǫǭǪǫǷǹǿǫǩǴ ǮǷǸǴǽǳǮǰǦ ð ǨǴǪȅǳǴǩǴ ǵǦǶǦ. 
ǓǴǨȁǯ ǲǦǸǫǶǮǦǱ ǷǵǴǷǴǧǫǳ ǲǫǳȅǸȂ ǺǴǶǲǹ ǵǴǷǱǫ ǵǴǩǱǴǿǫǳǮȅ 
ǳǫǧǴǱȂǾǴǩǴ ǰǴǱǮǽǫǷǸǨǦ ǮǷǵǦǶȆǳǳǴǯ ǨǴǪȁ, ǳǫǴǪǳǴǰǶǦǸǳǴ ǷǩǮǧǦȅǷȂ Ǯ 
ǶǦǭǩǮǧǦȅǷȂ. ǎǷǵǴǱȂǭǴǨǦǳǮǫ ǪǦǳǳǴǩǴ ǳǫǵǶǫǶȁǨǳǴǩǴ ǪǨǮǬǫǳǮȅ ǷǵǴǷǴǧǳǴ 
ǹǵǶǦǨǱȅǸȂ ǪǨǮǬǫǳǮǫǲ ǦǨǸǴǲǦǸǮǭǮǶǴǨǦǳǳȁǻ ǲǮǳǮǷǮǷǸǫǲ ǮǱǮ 
ǩǫǳǫǶǮǶǴǨǦǸȂ ȃǱǫǰǸǶǮǽǫǷǸǨǴ Ǩ ǴǧȀȆǲǫ, ǪǴǷǸǦǸǴǽǳǴǲ ǪǱȅ ǵǮǸǦǳǮȅ 
ǲǮǰǶǴ- Ǯ ǳǦǳǴȃǱǫǰǸǶǴǳǳȁǻ ǹǷǸǶǴǯǷǸǨ, ǸǦǰǮǻ, ǰǦǰ ȃǰǴǱǴǩǮǽǫǷǰǮǫ 
ǪǦǸǽǮǰǮ.  

¾ çǈ ǪǦǸǽǮǰǫ, ǰǴǸǴǶȁǯ ǵǮǸǦǫǸǷȅ ǧǦǸǦǶǫǯǰǦǲǮ, ǵǫǶǮǴǪǮǽǫǷǰǮ ǵǶǮǻǴǪǮǸǷȅ 
ǭǦǲǫǳȅǸȂ ǶǦǭǶȅǪǮǨǾǮǫǷȅ ȃǱǫǲǫǳǸȁ ǵǮǸǦǳǮȅ ǳǴǨȁǲǮ. ǋǷǱǮ Ǭǫ ǫǷǸȂ 
ǹǷǸǶǴǯǷǸǨǴ, ǷǴǧǮǶǦȄǿǫǫ ȃǳǫǶǩǮȄ Ǯǭ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪȁ, ǸǴ ǵǶǴǧǱǫǲǦ 
ǷǴ ǷǲǫǳǴǯ ȃǱǫǲǫǳǸǴǨ ǵǮǸǦǳǮȅ ǵǶǦǰǸǮǽǫǷǰǮ ǳǫǯǸǶǦǱǮǭǹǫǸǷȅè, ð ǷǰǦǭǦǱ 
ǒǮǳǩ ǒǮǳǩ ǒǦ, ǹǽȆǳȁǯ MIT.  

¾ çǒȁ ǴǬǮǪǦǫǲ, ǽǸǴ ǧǱǦǩǴǪǦǶȅ ǪǴǷǸǮǬǫǳǮȄ ǫǿȆ ǧǴǱǫǫ ǨȁǷǴǰǴǯ 
ȃǺǺǫǰǸǮǨǳǴǷǸǮ Ǩ ǵǶǫǴǧǶǦǭǴǨǦǳǮǮ ǲǫǻǦǳǮǽǫǷǰǴǯ ȃǳǫǶǩǮǮ Ǩ 
ȃǱǫǰǸǶǮǽǫǷǸǨǴ, ǪǦǳǳȁǯ ǲǦǸǫǶǮǦǱ ǳǦǯǪȆǸ ǫǿȆ ǧǴǱǫǫ ǾǮǶǴǰǴǫ 
ǵǶǮǲǫǳǫǳǮǫè, ð ǴǸǲǫǸǮǱ ǵǶǴǺǫǷǷǴǶ ǖǴǧǫǶǸ ǑǦǳǪǬǫǶ, ǳǦǹǽǳȁǯ 
ǶǹǰǴǨǴǪǮǸǫǱȂ ȃǸǴǯ ǶǦǭǶǦǧǴǸǰǮ. ǈǴǭǲǴǬǳǴ, Ǵǳ ǧǹǪǫǸ ǸǦǰǬǫ 
ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ Ǩ ǲǦǷǷǮǨǳȁǻ ǩǫǳǫǶǦǸǴǶǦǻ, ǵǶǮǨǴǪǮǲȁǻ Ǩ ǪǫǯǷǸǨǮǫ 
ǨǴǪȅǳȁǲ ǵǦǶǴǲ, ǮǱǮ Ǩ ǷǦǲȁǻ ǲǦǱǫǳȂǰǮǻ ǩǫǳǫǶǦǸǴǶǦǻ ǪǱȅ ǵǮǸǦǳǮȅ 
ǵǴǶǸǦǸǮǨǳǴǯ ȃǱǫǰǸǶǴǳǮǰǮ. 

 



¾ ǓǦǳǴǸǫǻǳǴǱǴǩǮ Ǯǭ ǞǨǫǯǼǦǶǷǰǴǯ ǨȁǷǾǫǯ ǸǫǻǳǮǽǫǷǰǴǯ ǾǰǴǱȁ ǜȄǶǮǻǦ 
ǳǦǾǱǮ ǳǴǨȁǯ ǷǵǴǷǴǧ ǦǶǲǮǶǴǨǦǳǮȅ ǰǴǲǵǴǭǮǸǳȁǻ ǲǦǸǫǶǮǦǱǴǨ, 
ǴǷǳǴǨǦǳǳȁǯ ǳǦ ǮǷǵǴǱȂǭǴǨǦǳǮǮ ǷǱǦǧȁǻ ǲǦǩǳǮǸǳȁǻ ǵǴǱǫǯ. ǝǸǴǧȁ 
ǵǴǱǹǽǮǸȂ ǸǶǫǧǹǫǲǴǫ ǷǴǽǫǸǦǳǮǫ ǷǨǴǯǷǸǨ ǵǶǮ ǮǭǩǴǸǴǨǱǫǳǮǮ ǲǦǸǫǶǮǦǱǴǨ 
Ƿ ǵǴǱǮǲǫǶǳǴǯ ǲǦǸǶǮǼǫǯ ǴǧȁǽǳǴ ǮǷǵǴǱȂǭǹȄǸ ǴǪǳǴǲǫǶǳȁǫ ǦǶǲǮǶǹȄǿǮǫ 
ȃǱǫǲǫǳǸȁ ǨǶǴǪǫ ǷǸǦǱȂǳȁǻ, ǰǫǨǱǦǶǴǨȁǻ ǮǱǮ ǹǩǱǫǶǴǪǳȁǻ ǨǴǱǴǰǴǳ 
ǪǮǦǲǫǸǶǴǲ Ǩ ǳǫǷǰǴǱȂǰǴ ǪǫǷȅǸǰǴǨ ǲǮǰǶǴǲǫǸǶǴǨ. ǔǳǮ ǹǨǫǱǮǽǮǨǦȄǸ 
ǬȆǷǸǰǴǷǸȂ ǨǪǴǱȂ ǴǪǳǴǯ Ǯǭ ǴǷǫǯ, ǳǴ ǪǫǱǦȄǸ ǲǦǸǫǶǮǦǱ ǹȅǭǨǮǲȁǲ Ǩ 
ǪǶǹǩǮǻ ǳǦǵǶǦǨǱǫǳǮȅǻ. ǕȁǸǦȅǷȂ ǮǭǧǦǨǮǸȂǷȅ ǴǸ ǵǴǪǴǧǳȁǻ 
ǳǫǬǫǱǦǸǫǱȂǳȁǻ ȃǺǺǫǰǸǴǨ, ǰǴǳǷǸǶǹǰǸǴǶȁ ǷǴǭǪǦȄǸ ǪǨǹǲǫǶǳȁǫ ǲǦǷǷǮǨȁ 
Ǯǭ ǨǴǱǴǰǴǳ ǮǱǮ ǵǶǮǲǫǳȅȄǸ ǪǨǹǲǫǶǳȁǫ ǦǶǲǮǶǹȄǿǮǫ ǵǱǦǷǸǮǳȁ.  

¾ ǞǨǫǯǼǦǶǼȁ ǶǫǾǮǱǮ ǭǦǪǦǽǹ ǸǦǰǴǩǴ ǶǦǭǲǫǿǫǳǮȅ Ǯ ǨȁǶǦǨǳǮǨǦǳǮȅ 
ȃǱǫǲǫǳǸǴǨ Ǩ ǲǦǸǶǮǼǫ ǰǴǲǵǴǭǮǸǦ, ǮǷǵǴǱȂǭǹȅ ǨǳǫǾǳǫǫ ǲǦǩǳǮǸǳǴǫ ǵǴǱǫ. 
ǕǴǷǰǴǱȂǰǹ ǸǶǦǪǮǼǮǴǳǳȁǫ ǲǮǰǶǴǶǦǭǲǫǶǳȁǫ ǦǶǲǮǶǹȄǿǮǫ ǰǴǲǵǴǳǫǳǸȁ 
ǵǱǴǻǴ ǶǫǦǩǮǶǹȄǸ ǳǦ ǸǦǰǴǫ ǹǵǶǦǨǱȅȄǿǫǫ ǨǴǭǪǫǯǷǸǨǮǫ, Ǯǻ ǵǶǮǾǱǴǷȂ 
ǵǶǫǪǨǦǶǮǸǫǱȂǳǴ ǵǴǰǶȁǨǦǸȂ ǷǹǵǫǶǵǦǶǦǲǦǩǳǮǸǳȁǲǮ ǳǦǳǴǽǦǷǸǮǼǦǲǮ.  

¾ ǈȁǵǴǱǳǮǨ ǳǫǷǱǴǬǳȁǫ ǶǦǷǽȆǸȁ, ǮǷǷǱǫǪǴǨǦǸǫǱǮ ǨȁȅǷǳǮǱǮ, ǽǸǴ 
ǲǦǩǳǮǸǳǴǩǴ ǵǴǱȅ Ƿ ǮǳǪǹǰǼǮǫǯ ǨǷǫǩǴ Ǩ 0,8 ǲǘǱ ǧǹǪǫǸ ǪǴǷǸǦǸǴǽǳǴ ǪǱȅ 
ǴǶǮǫǳǸǮǶǴǨǦǳǮȅ ǳǫǲǦǩǳǮǸǳȁǻ ǵǱǦǷǸǮǳ Ǯ ǷǸǫǶǬǳǫǯ ǪǱǮǳǴǯ Ǩ 5 Ǯ 10 
ǲǰǲ, Ƿ ǳǦǳǫǷȆǳǳȁǲǮ ǳǦ ǳǮǻ ǳǦǳǴǽǦǷǸǮǼǦǲǮ ǴǰǷǮǪǦ ǬǫǱǫǭǦ. 
ǔǶǮǫǳǸǦǼǮȅ ǲǮǰǶǴǶǦǭǲǫǶǳȁǻ ȃǱǫǲǫǳǸǴǨ Ǩ ȃǸǴǲ ǷǱǹǽǦǫ ǭǦǨǮǷǫǱǦ ǴǸ 
ǸǴǩǴ ǰǦǰǦȅ ǽǦǷǸȂ Ǯǻ ǵǴǨǫǶǻǳǴǷǸǮ ǷǰǶȁǸǦ ǷǹǵǫǶǵǦǶǦǲǦǩǳǮǸǳȁǲǮ 
ǳǦǳǴǽǦǷǸǮǼǦǲǮ. ǆǶǲǮǶǹȄǿǮǫ ȃǱǫǲǫǳǸȁ ǨȁǷǸǶǦǮǨǦȄǸǷȅ ǵǶǮ ǨǰǱȄǽǫǳǮǮ 
ǲǦǩǳǮǸǳǴǩǴ ǵǴǱȅ. ǙǽȆǳȁǫ ǮǭǲǫǶǮǱǮ ǲǫǻǦǳǮǽǫǷǰǮǫ ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ 
ǩǴǸǴǨȁǻ ǰǴǲǵǴǭǮǸǴǨ, ǵǴǪǸǨǫǶǪǮǨ Ǯǻ ǨȁǷǴǰǹȄ ǵǶǴǽǳǴǷǸȂ Ǯ 
ǪǴǱǩǴǨǫǽǳǴǷǸȂ. 



¾ ǎǷǷǱǫǪǴǨǦǸǫǱǮ Ǯǭ ǥǵǴǳǮǮ Ǯ ǞǨǫǯǼǦǶǮǮ ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǱǮ 
ǨǴǭǲǴǬǳǴǷǸȂ ǷǨȅǭȁǨǦǳǮȅ ǲǫǬǪǹ ǷǴǧǴǯ ǴǸǪǫǱȂǳȁǻ ǲǴǱǫǰǹǱ Ƿ ǵǴǲǴǿȂȄ 
ǵǶǴǨǴǪȅǿǮǻ ǸǴǰ ǲǴǱǫǰǹǱȅǶǳȁǻ ǳǦǳǴǵǶǴǨǴǪǴǨ. ǣǸǴ ǴǸǰǶȁǸǮǫ ȅǨǱȅǫǸǷȅ 
ǨǦǬǳȁǲ ǾǦǩǴǲ ǰ ǷǴǭǪǦǳǮȄ ǲǴǳǴǲǴǱǫǰǹǱȅǶǳǴǯ ȃǱǫǰǸǶǴǳǮǰǮ, ǽǸǴ 
ǵǴǭǨǴǱǮǸ ǨǴ ǲǳǴǩǴ ǶǦǭ ǹǲǫǳȂǾǮǸȂ ǶǦǭǲǫǶȁ ǵǶǮǨȁǽǳȁǻ ǳǦǲ 
ȃǱǫǰǸǶǴǳǳȁǻ ǹǷǸǶǴǯǷǸǨ. ǐǦǰ ǶǦǷǷǰǦǭǦǱ ǶǹǰǴǨǴǪǮǸǫǱȂ ǩǶǹǵǵȁ ǹǽȆǳȁǻ 
ǤǯǪǭǮ ǔǰǦǨǦ, ǰǱȄǽǴǲ ǰ ǲǴǳǴǲǴǱǫǰǹǱȅǶǳǴǯ ȃǱǫǰǸǶǴǳǮǰǫ ȅǨǱȅǫǸǷȅ 
ǴǧȀǫǪǮǳǫǳǮǫ ǺǹǳǰǼǮǴǳǦǱȂǳȁǻ ǲǴǱǫǰǹǱ Ǩ ǫǪǮǳǹȄ ǼǫǵȂ Ƿ ǵǴǲǴǿȂȄ 
ǸǴǰǴǵǶǴǨǴǪȅǿǮǻ ǳǦǳǴǵǶǴǨǴǪǴǨ. ǗǱǴǬǳǴǷǸǫǯ Ǩ ȃǸǴǯ ǭǦǪǦǽǫ ǪǨǫ: ǰǦǰ 
ǶǦǷǵǴǱǴǬǮǸȂ ǳǦǳǴǵǶǴǨǴǪǦ Ǩ ǳǹǬǳȁǻ ǲǫǷǸǦǻ Ǯ ǰǦǰ ǷǴǫǪǮǳǮǸȂ Ǯǻ Ƿ 
ǺǹǳǰǼǮǴǳǦǱȂǳȁǲǮ ǲǴǱǫǰǹǱǦǲǮ ǻǮǲǮǽǫǷǰǴǯ ǷǨȅǭȂȄ.  

¾ ǖǦǳǫǫ ǹǽȆǳȁǫ ǵǶǫǪǵǶǮǳǮǲǦǱǮ ǵǴǵȁǸǰǮ ǷǨȅǭȁǨǦǸȂ ǲǴǱǫǰǹǱȁ Ƿ 
ǵǴǲǴǿȂȄ ǲǫǸǦǱǱǮǽǫǷǰǮǻ ǵǶǴǨǴǪǴǨ, ǴǪǳǦǰǴ ȃǸǴ ǴǰǦǭǦǱǴǷȂ ǷǱǮǾǰǴǲ 
ǷǱǴǬǳȁǲ ǨǷǱǫǪǷǸǨǮǫ ǳǫǨǴǭǲǴǬǳǴǷǸǮ ǷǴǭǪǦǳǮȅ ǵǶǴǨǴǪǴǨ ǭǦǪǦǳǳǴǩǴ 
ǪǮǦǲǫǸǶǦ. ǊǶǹǩǮǲ ǵǴǪǻǴǪǴǲ ǧȁǱǴ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǸǴǰǴǵǶǴǨǴǪȅǿǮǻ 
ǵǴǱǮǲǫǶǴǨ, ǳǴ ǸǦǰǮǲ ǷǵǴǷǴǧǴǲ ǹǪǦǨǦǱǴǷȂ ǴǧȀǫǪǮǳǮǸȂ ǱǮǾȂ 
ǳǫǧǴǱȂǾǴǫ ǰǴǱǮǽǫǷǸǨǴ ǲǴǱǫǰǹǱ.  

¾ ǎǷǷǱǫǪǴǨǦǸǫǱǮ Ǯǭ ǩǶǹǵǵȁ ǔǰǦǨȁ ǨǭȅǱǮ Ǩ ǰǦǽǫǷǸǨǫ ǮǷǻǴǪǳǴǩǴ ǷǹǧǷǸǶǦǸǦ 
ǲǴǳǴǲǴǱǫǰǹǱȅǶǳǹȄ ǵǱȆǳǰǹ Ǯǭ ǪǮǦǼǫǸǮǱǫǳǦ, ǳǦǳǫǷȆǳǳǴǩǴ ǳǦ 
ǩǶǦǺǮǸǴǨǹȄ ǵǴǪǱǴǬǰǹ. ǍǦǸǫǲ ǳǦ ǳǫǩǴ ǧȁǱǴ ǳǦǳǫǷǫǳǴ ǳǫǧǴǱȂǾǴǫ 
ǰǴǱǮǽǫǷǸǨǴ ǺǸǦǱǴǼǮǦǳǮǳǦ, Ǯǭ ǰǴǸǴǶǴǩǴ ǳǦ ǵǴǨǫǶǻǳǴǷǸǮ ǷǹǧǷǸǶǦǸǦ 
ǴǧǶǦǭǴǨǦǱǮǷȂ ǳǦǳǴǰǱǦǷǸǫǶȁ. ǓǦ ǭǦǰǱȄǽǮǸǫǱȂǳǴǲ ȃǸǦǵǫ ǮǷǷǱǫǪǴǨǦǸǫǱǮ 
ǵǫǶǫǲǫǷǸǮǱǮ ǿǹǵ ǷǰǦǳǮǶǹȄǿǫǩǴ ǸǹǳǳǫǱȂǳǴǩǴ ǲǮǰǶǴǷǰǴǵǦ ǰ ǴǪǳǴǯ 
ǲǴǱǫǰǹǱǫ ǺǸǦǱǴǼǮǦǳǮǳǦ Ǯ, ǵǴǪǦǨ ǳǦ ǿǹǵ ǵǹǱȂǷǮǶǹȄǿǫǫ ǳǦǵǶȅǬǫǳǮǫ, 
ǮǳǮǼǮǮǶǴǨǦǱǮ ǼǫǵǳǹȄ ǵǴǱǮǲǫǶǮǭǦǼǮȄ ǪǮǦǼǫǸǮǱǫǳǦ, Ǩ ǶǫǭǹǱȂǸǦǸǫ ǽǫǩǴ 
ǴǧǶǦǭǴǨǦǱǷȅ ǵǴǱǮǲǫǶǳȁǯ ǳǦǳǴǵǶǴǨǴǪ, ǰǴǸǴǶȁǯ ǲǴǬǳǴ ǪǴǸȅǳǹǸȂ ǪǴ 
ǪǶǹǩǴǯ ǲǴǱǫǰǹǱȁ ǺǸǦǱǴǼǮǦǳǮǳǦ.  



¾ ǛǮǲǮǰǮ ǑǮǨǫǶǲǴǶǷǰǴǯ ǳǦǼǮǴǳǦǱȂǳǴǯ ǱǦǧǴǶǦǸǴǶǮǮ ǷǴǭǪǦǱǮ ǩǮǧǰǮǯ Ǯ 
ȃǱǦǷǸǮǽǳȁǯ ǦȃǶǴǩǫǱȂ. ǊǱȅ ǷǴǭǪǦǳǮȅ ȃǱǦǷǸǮǽǳǴǩǴ ǲǦǸǫǶǮǦǱǦ Ƿ 
ǹǳǮǰǦǱȂǳȁǲǮ ǸǫǵǱǴǮǭǴǱǮǶǹȄǿǮǲǮ ǷǨǴǯǷǸǨǦǲǮ ǹǽȆǳȁǫ ǮǷǵǶǴǧǴǨǦǱǮ 
ǪǨǦ ǷǵǴǷǴǧǦ ǵǶǴǮǭǨǴǪǷǸǨǦ.  

¾ ǈ ǵǫǶǨǴǲ ǨǦǶǮǦǳǸǫ ǴǷǳǴǨǹ ǸǶǦǪǮǼǮǴǳǳǴǩǴ ǰǨǦǶǼǫǨǴǩǴ ǦȃǶǴǩǫǱȅ (ǩǫǱȅ, 
Ǩ ǰǴǸǴǶǴǲ ǬǮǪǰǦȅ ǺǦǭǦ ǭǦǲǫǳǫǳǦ ǨǴǭǪǹǻǴǲ) ǵǴǰǶȁǨǦǱǮ ǵǴǱǮǲǫǶǴǲ, 
ǰǴǸǴǶȁǯ ǱǮǾǦǱ ǲǦǸǫǶǮǦǱ ǮǭǧȁǸǴǽǳǴǯ ǻǶǹǵǰǴǷǸǮ Ǯ ǵǶǮǪǦǨǦǱ ǫǲǹ 
ǵǶǴǽǳǴǷǸȂ.  

¾ ǈǴ ǨǸǴǶǴǲ ǨǦǶǮǦǳǸǫ ǮǭǩǴǸǴǨǱǫǳǮȅ ǦȃǶǴǩǫǱȂ ǷǴǭǪǦǨǦǱǮ Ǯǭ ǩǮǧǰǴǩǴ 
ǵǴǱǮǲǫǶǦ (ǵǴǱǮǮǲǮǪǦ), ǲǴǱǫǰǹǱȁ ǰǴǸǴǶǴǩǴ ǪǴǵǴǱǳǮǸǫǱȂǳǴ ǷǾǮǨǦǱǮ 
ǲǫǬǪǹ ǷǴǧǴǯ Ǩ ǵǱǴǸǳǹȄ ǷǫǸȂ.  

¾ ǕǴǱǹǽǮǨǾǮǫǷȅ ǲǦǸǫǶǮǦǱȁ ǧȁǱǮ Ǩ 500 ǶǦǭ ǧǴǱǫǫ ǵǶǴǽǳȁǲǮ, ǽǫǲ 
ǮǭǨǫǷǸǳȁǫ ǦȃǶǴǩǫǱǮ Ǯǭ ǰǨǦǶǼǦ. ǕǶǮ ȃǸǴǲ ǴǳǮ ǷǴǻǶǦǳȅǱǮ ǹǳǮǰǦǱȂǳȁǫ 
ǸǫǵǱǴǮǭǴǱǮǶǹȄǿǮǫ ǷǨǴǯǷǸǨǦ, ǵǶǮǷǹǿǮǫ ǸǦǰǮǲ ǲǦǸǫǶǮǦǱǦǲ. ǓǦǵǶǮǲǫǶ, 
ǱǮǷǸ ǦȃǶǴǩǫǱȅ ǸǴǱǿǮǳǴǯ Ǩ 5 ǲǮǱǱǮǲǫǸǶǴǨ ǴǰǦǭǦǱǷȅ ǷǵǴǷǴǧǫǳ 
ǷǴǻǶǦǳȅǸȂ ǸǫǵǱǴ ǸǦǰ Ǭǫ, ǰǦǰ ǷǱǴǯ ǷǸǫǰǱǴǨǦǸȁ ǸǴǱǿǮǳǴǯ Ǩ ǾǫǷǸȂ 
ǷǦǳǸǮǲǫǸǶǴǨ. ǕǶǮ ȃǸǴǲ Ǵǳ ǧȁǱ ǨǴ ǲǳǴǩǴ ǶǦǭ Ǳǫǩǽǫ ǵǴǷǱǫǪǳǫǩǴ. 
ǋǪǮǳǷǸǨǫǳǳȁǲ ǳǫǪǴǷǸǦǸǰǴǲ ǩǮǧǰǮǻ ǦȃǶǴǩǫǱǫǯ ǴǰǦǭǦǱǦǷȂ Ǯǻ 
ǽǹǨǷǸǨǮǸǫǱȂǳǴǷǸȂ ǰ ǨȁǷǴǰǮǲ (ǧǴǱǫǫ 300 ǩǶǦǪǹǷǴǨ ǜǫǱȂǷǮȅ) 
ǸǫǲǵǫǶǦǸǹǶǦǲ.  

¾ ǎǷǷǱǫǪǴǨǦǸǫǱǮ ǷǽǮǸǦȄǸ, ǽǸǴ ǳǴǨȁǫ ǲǦǸǫǶǮǦǱȁ Ǯǭ-ǭǦ Ǯǻ ȃǱǦǷǸǮǽǳǴǷǸǮ 
ǲǴǬǳǴ ǧǹǪǫǸ ǵǶǮǲǫǳȅǸȂ ǪǱȅ ǷǴǭǪǦǳǮȅ ǸǴǳǰǴǯ Ǯ ȃǺǺǫǰǸǮǨǳǴǯ 
ǸǫǵǱǴǮǭǴǱȅǼǮǮ ǴǪǫǬǪȁ, ǸǹǶǮǷǸǮǽǫǷǰǴǩǴ ǷǳǦǶȅǬǫǳǮȅ, ǧȁǸǴǨȁǻ 
ǵǶǮǧǴǶǴǨ Ǯ ǷǸǶǴǫǳǮǯ. ǕǶǮǲǫǳǫǳǮǫ ǸǶǦǪǮǼǮǴǳǳȁǻ ǰǨǦǶǼǫǨȁǻ 
ǦȃǶǴǩǫǱǫǯ Ǩǳǫ ǰǴǷǲǮǽǫǷǰǴǯ ǮǳǪǹǷǸǶǮǮ ǨǴ ǲǳǴǩǴǲ ǷǪǫǶǬǮǨǦǱǴǷȂ, 
ǵǴǲǮǲǴ ǷǸǴǮǲǴǷǸǮ ǵǶǴǮǭǨǴǪǷǸǨǦ, ǮǲǫǳǳǴ Ǯǻ ǨȁǷǴǰǴǯ ǻǶǹǵǰǴǷǸȂȄ.  



¾ ǚǮǭǮǰǮ Ǯǭ ǹǳǮǨǫǶǷǮǸǫǸǦ ǥǳȂǾǦǳȅ Ǩ ǩǴǶǴǪǫ ǜǮǳȂǻǹǦǳǪǦǴ (ǐǮǸǦǯ) ǷǴǭǪǦǱǮ 

ǴǷǴǧȁǯ ǳǦǳǴǲǦǸǫǶǮǦǱ ǳǦ ǴǷǳǴǨǫ ǲǮǰǶǴǰǶǮǷǸǦǱǱǴǨ ǰǹǧǮǽǫǷǰǴǩǴ ǳǮǸǶǮǪǦ 

ǧǴǶǦ, ǵǶǫǨǴǷǻǴǪȅǿǮǯ ǵǴ ǸǨȆǶǪǴǷǸǮ Ǯ ǪǶǹǩǮǲ ǰǦǽǫǷǸǨǦǲ ǦǱǲǦǭȁ, ǽǸǴ 

ǵǴǭǨǴǱǮǸ ǵǶǮǲǫǳȅǸȂ ǫǩǴ ǪǱȅ ǶǫǭǰǮ Ǹǫǻ ǲǦǸǫǶǮǦǱǴǨ, Ƿ ǰǴǸǴǶȁǲǮ ǳǫ 

ǷǵǶǦǨǱȅȄǸǷȅ ǱǹǽǾǮǫ ǦǱǲǦǭǳȁǫ ǶǫǭǼȁ. ǐǹǧǮǽǫǷǰǮǯ ǳǮǸǶǮǪ ǧǴǶǦ (cBN), ǮǱǮ 

ȃǱȂǧǴǶ, ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ ǷǴǫǪǮǳǫǳǮǫ ǦǸǴǲǴǨ ǦǭǴǸǦ Ǯ ǧǴǶǦ, 

ǴǧȀǫǪǮǳȆǳǳȁǻ Ǩ ǴǷǴǧȁǫ çǰǹǧǮǽǫǷǰǮǫè ǰǶǮǷǸǦǱǱȁ.  

¾ ǉǶǹǵǵǦ ǺǮǭǮǰǴǨ ǵǴǪ ǶǹǰǴǨǴǪǷǸǨǴǲ ǤǳǼǭȄǳȅ ǘȅǳȅ ǷǲǴǩǱǦ ǵǶǫǨǶǦǸǮǸȂ 

ǰǶǮǷǸǦǱǱȁ ȃǱȂǧǴǶǦ Ǩ ǳǦǳǴǲǦǸǫǶǮǦǱ, ǵǶǫǨǴǷǻǴǪȅǿǮǯ ǵǴ ǸǨȆǶǪǴǷǸǮ ǦǱǲǦǭ, 

ȃǰǷǵǫǶǮǲǫǳǸǮǶǹȅ Ƿ ǳǦǳǴǽǦǷǸǮǼǦǲǮ Ǯǭ ǳǮǸǶǮǪǦ ǧǴǶǦ. ǚǮǭǮǰǦǲ ǹǪǦǱǴǷȂ 

ǷǴǭǪǦǸȂ ǲǦǸǫǶǮǦǱ ǳǦ ǴǷǳǴǨǫ ǫǩǴ ǳǦǳǴǽǦǷǸǮǼ ǶǦǭǲǫǶǴǲ 14 ǳǦǳǴǲǫǸǶǴǨ, ǽǸǴ 

ǵǴǭǨǴǱǮǱǴ ǳǮǸǶǮǪǹ ǧǴǶǦ ǨǵǱǴǸǳǹȄ ǵǶǮǧǱǮǭǮǸȂǷȅ ǰ ǦǱǲǦǭǦǲ. ǊǦǱȂǳǫǯǾǫǫ 

ǹǨǫǱǮǽǫǳǮǫ ǸǨȆǶǪǴǷǸǮ ǭǦǸǶǹǪǳǫǳǴ Ǹǫǲ, ǽǸǴ ǲǫǳȂǾǮǫ ǳǦǳǴǽǦǷǸǮǼȁ ǵǱǴǻǴ 

çǷǰǱǫǮǨǦȄǸǷȅè ǪǶǹǩ Ƿ ǪǶǹǩǴǲ Ǯǭ-ǭǦ ǦǳǴǲǦǱǮǯ, ǰǴǸǴǶȁǫ ǵǴȅǨǱȅȄǸǷȅ ǳǦ 

ǩǶǦǳȅǻ ǷǰǱǫǮǨǦǫǲȁǻ ǰǶǮǷǸǦǱǱǴǨ.  

¾ ǘȅǳȂ Ǯ ǫǩǴ ǰǴǱǱǫǩǮ ǳǦǾǱǮ ǷǵǴǷǴǧ ǵǶǫǴǪǴǱǫǸȂ ȃǸǹ ǵǶǴǧǱǫǲǹ, ǮǷǵǴǱȂǭǴǨǦǨ Ǩ 

ǰǦǽǫǷǸǨǫ ǮǷǻǴǪǳǴǩǴ ǷȁǶȂȅ ǳǫ ǰǹǧǮǽǫǷǰǮǯ ǳǮǸǶǮǪ ǧǴǶǦ, Ǧ ǫǩǴ çǱǹǰǴǨǮǽǳǹȄè 

ǶǦǭǳǴǨǮǪǳǴǷǸȂ. ǙǷǵǫǾǳǴ ǷǮǳǸǫǭǮǶǴǨǦǨ ǳǦǳǴǲǦǸǫǶǮǦǱ, ǹǽȆǳȁǫ ǵǶǴǨǫǶǮǱǮ 

ǫǩǴ ǳǦ ǵǶǴǽǳǴǷǸȂ. ǔǰǦǭǦǱǴǷȂ, ǽǸǴ ǳǴǨȁǯ ǨǮǪ ǰǹǧǮǽǫǷǰǴǩǴ ǳǮǸǶǮǪǦ ǧǴǶǦ 

ǵǶǫǨǴǷǻǴǪǮǸ ǵǴ ǵǶǴǽǳǴǷǸǮ ǦǱǲǦǭ, Ǵǳ ǪǫǾǫǨǱǫ ǦǱǲǦǭǴǨ Ǯ ǲǴǬǫǸ 

ǨȁǪǫǶǬǮǨǦǸȂ ǳǦǩǶǫǨ ǪǴ 1300 ǩǶǦǪǹǷǴǨ ǜǫǱȂǷǮȅ.  

¾ ǐǦǰ ǵǴǱǦǩǦȄǸ ǮǷǷǱǫǪǴǨǦǸǫǱǮ, Ǯǻ ǪǫǸǮǿǫ ǲǴǬǫǸ ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ ǳǫ ǸǴǱȂǰǴ Ǩ 

ǰǦǽǫǷǸǨǫ ǦǧǶǦǭǮǨǳǴǩǴ ǲǦǸǫǶǮǦǱǦ, ǳǴ Ǯ Ǩ ǶǴǱǮ ǵǴǰǶȁǸǮȅ ǶǫǬǹǿǮǻ 

ǮǳǷǸǶǹǲǫǳǸǴǨ.  



¾ ǙǽȆǳȁǫ Ǯǭ ǦǲǫǶǮǰǦǳǷǰǴǩǴ ǙǳǮǨǫǶǷǮǸǫǸǦ ǖǦǯǷǦ ǴǧȀȅǨǮǱǮ Ǵ ǸǴǲ, ǽǸǴ Ǯǲ 
ǹǪǦǱǴǷȂ ǪǴǷǸǮǽȂ ǭǳǦǽǮǸǫǱȂǳȁǻ ǹǷǵǫǻǴǨ Ǩ ǪǫǱǫ ǷǴǭǪǦǳǮȅ 
ȃǱǫǰǸǶǮǽǫǷǰǴǩǴ ǰǦǧǫǱȅ, ǸǴǰǴǵǶǴǨǴǪȅǿǮǫ ǽǦǷǸǮ ǰǴǸǴǶǴǩǴ ǷǴǷǸǴȅǸ Ǯǭ 
ǹǩǱǫǶǴǪǳȁǻ ǳǦǳǴǸǶǹǧǴǰ. ǘǦǰǮǫ ȃǱǫǰǸǶǮǽǫǷǰǮǫ ǰǦǧǫǱȅ, ǴǧǱǦǪǦȅ 
ǨȁǷǴǰǴǯ ȃǱǫǰǸǶǮǽǫǷǰǴǯ ǵǶǴǨǴǪǮǲǴǷǸȂȄ, ǷǸǦǳǹǸ ǴǷǳǴǨǴǯ 
ǨȁǷǴǰǴȃǺǺǫǰǸǮǨǳȁǻ ǷǫǸǫǯ ǵǫǶǫǪǦǽǮ ȃǱǫǰǸǶǴȃǳǫǶǩǮǮ ǧǹǪǹǿǫǩǴ.  

¾ ǉǱǦǨǳȁǲ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǲ ǵǶǫǵȅǸǷǸǨǮǫǲ, Ƿ ǰǴǸǴǶȁǲ ǷǸǦǱǰǮǨǦǱǮǷȂ 
ǵǴǵȁǸǰǮ ǶǦǭǶǦǧǴǸǰǮ ǳǦǳǴǸǶǹǧǴǽǳǴǩǴ ǽǹǪǴ-ǰǦǧǫǱȅ, ǵǴ ǷǱǴǨǦǲ ǹǽȆǳǴǩǴ-
ǻǮǲǮǰǦ ǣǳǪǶȄ ǇǦǶǶǴǳǦ, ȅǨǱȅǫǸǷȅ ǸǶǹǪǳǴǷǸȂ ǮǭǩǴǸǴǨǱǫǳǮȅ ǧǴǱȂǾǴǩǴ 
ǰǴǱǮǽǫǷǸǨǦ ǴǪǳǴǶǴǪǳȁǻ ǳǦǳǴǸǶǹǧǴǰ ǧǴǱȂǾǴǯ ǪǱǮǳȁ. ǙǽȆǳȁǫ 
ǙǳǮǨǫǶǷǮǸǫǸǦ ǖǦǯǷǦ ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǱǮ ǳǴǨȁǯ ǷǵǴǷǴǧ ǨǭȅǸȂ 
ǲǦǱǫǳȂǰǮǫ ǵǦǶǸǮǮ ǴǸǳǴǷǮǸǫǱȂǳǴ ǰǴǶǴǸǰǮǻ ǳǦǳǴǸǶǹǧǴǰ Ǯ Ƿ ǵǴǲǴǿȂȄ 
ǳǫǰǴǸǴǶȁǻ ǹǻǮǿǶǫǳǮǯ ǹǨǫǱǮǽǮǸȂ ǨǴ ǲǳǴǩǴ ǶǦǭ Ǯǻ ǪǱǮǳǹ. ǍǦǸǫǲ 
ǵǴǱǹǽǫǳǳȁǫ ǳǦǳǴǸǶǹǧǰǮ ǷǳǴǨǦ ǲǴǩǹǸ ǧȁǸȂ ǶǦǭǪǫǱǫǳȁ ǳǦ ǧǴǱǫǫ 
ǰǴǶǴǸǰǮǫ Ǯ ǷǳǴǨǦ ǵǴǪǨǫǶǩǳǹǸȁ ǵǶǴǼǫǷǷǹ ǰǦǸǦǱǮǸǮǽǫǷǰǴǩǴ ǹǨǫǱǮǽǫǳǮȅ 
ǪǱǮǳȁ. ǘǦǰǴǯ ǵǶǴǼǫǷǷ ǲǴǬǫǸ ǵǴǨǸǴǶȅǸȂǷȅ ǷǰǴǱȂǰǴ ǹǩǴǪǳǴ ǧǴǱȂǾǴǫ 
ǰǴǱǮǽǫǷǸǨǴ ǶǦǭ ǪǴ ǵǴǱǹǽǫǳǮȅ ǪǴǷǸǦǸǴǽǳǴ ǸǴǱǷǸǴǩǴ ǵǶǴǨǴǪǳǮǰǦ, 
ǷǴǷǸǴȅǿǫǩǴ Ǯǭ ǴǪǳǴǶǴǪǳǴǯ ǲǦǷǷȁ ǹǩǱǫǶǴǪǳȁǻ ǳǦǳǴǸǶǹǧǴǰ.  

¾ Ǘ ǵǴǲǴǿȂȄ ǰǦǧǫǱȅ, ǳǦǭǨǦǳǳǴǩǴ Armchair quantum wire  (AQW), 
ǷǴǸǰǦǳǳǴǩǴ Ǯǭ ǪǱǮǳǳȁǻ ǳǦǳǴǸǶǹǧǴǰ, ǲǴǬǳǴ ǧǹǪǫǸ ǵǫǶǫǪǦǨǦǸȂ 
ȃǱǫǰǸǶǴȃǳǫǶǩǮȄ ǳǦ ǧǴǱȂǾǮǫ ǶǦǷǷǸǴȅǳǮȅ Ƿ ǳǫǭǳǦǽǮǸǫǱȂǳȁǲǮ ǵǴǸǫǶȅǲǮ, 
ǰǴǸǴǶȁǫ ǨǴ ǲǳǴǩǴ ǶǦǭ ǲǫǳȂǾǫ, ǽǫǲ ǸǴǸ 5% ǪǴǵǹǷǸǮǲȁǯ ǵǶǫǪǫǱ ǵǴǸǫǶȂ 
ǳǦ 200 ǰǮǱǴǲǫǸǶǴǨ ǵǫǶǫǪǦǽǮ, ǰǴǸǴǶȁǯ ȅǨǱȅǫǸǷȅ ǳǴǶǲǦǸǮǨǴǲ ǪǱȅ 
Ǵǧȁǽǳȁǻ ǱǮǳǮǯ ǵǫǶǫǪǦǽǮ ǳǦ ǴǷǳǴǨǫ ǲǫǪǮ ǮǱǮ ǦǱȄǲǮǳǮȅ.  



¾ ǎǭǶǦǮǱȂǷǰǦȅ ǰǴǲǵǦǳǮȅ ApNano Materials ǮǷǵǴǱȂǭǴǨǦǱǦ 
ǳǦǳǴǸǫǻǳǴǱǴǩǮǮ ǪǱȅ ǷǴǭǪǦǳǮȅ ǷǨǫǶǻǵǶǴǽǳǴǩǴ ǲǦǸǫǶǮǦǱǦ. 
ǎǷǷǱǫǪǴǨǦǳǮȅ ǨǫǱǮǷȂ ǩǶǹǵǵǴǯ ǹǽȆǳȁǻ ǎǳǷǸǮǸǹǸǦ ǈǦǯǼǲǦǳǦ ǵǴǪ 
ǶǹǰǴǨǴǪǷǸǨǴǲ ǵǶǴǺǫǷǷǴǶǦ ǖǫǾǫǺǦ ǘǦǳȁ Ǯ ǪǴǰǸǴǶǦ ǒǫǳǦǻǫǲǦ 
ǉǦǳǴǸǦ.  

¾ ǖǫǽȂ ǮǪȆǸ Ǵ ǲǫǸǦǱǱǮǽǫǷǰǴǲ ǷǵǱǦǨǫ, Ǩ ǰǴǸǴǶǴǲ ǲǴǱǫǰǹǱȁ 
ǴǶǩǦǳǮǭǴǨǦǳȁ ǵǴ ǵǶǮǳǼǮǵǹ ǳǫǴǶǩǦǳǮǽǫǷǰǮǻ ǺǹǱǱǫǶǫǳǴǨ 
(ǺǹǱǱǫǶǫǳ ð ǲǴǱǫǰǹǱǦ, ǴǧǶǦǭǴǨǦǳǳǦȅ ǾǫǷǸȂȄǪǫǷȅǸȂȄ ǦǸǴǲǦǲǮ 
ǹǩǱǫǶǴǪǦ (Ǘ60) Ǩ ǨǫǶǾǮǳǦǻ ǨȁǷǴǰǴǷǮǲǲǫǸǶǮǽǳǴǩǴ 
ǲǳǴǩǴǩǶǦǳǳǮǰǦ, Ǩ ǳǫǴǶǩǦǳǮǽǫǷǰǴǲ ǺǹǱǱǫǶǫǳǫ ǨǲǫǷǸǴ ǦǸǴǲǴǨ 
ǹǩǱǫǶǴǪǦ ǮǷǵǴǱȂǭǹȄǸǷȅ ǪǶǹǩǮǫ ǻǮǲǮǽǫǷǰǮǫ ȃǱǫǲǫǳǸȁ, 
ǳǦǵǶǮǲǫǶ, ǲǫǸǦǱǱȁ).  

¾ ǈ ǰǴǲǵǦǳǮǮ ǵǱǦǳǮǶǹȄǸ ǪǫǱǦǸȂ ǳǦ ǴǷǳǴǨǫ ǵǴǱǹǽǫǳǳǴǩǴ 
ǲǦǸǫǶǮǦǱǦ ǧǶǴǳǫǬǮǱǫǸȁ Ǯ ǰǦǷǰǮ, ǵǴǷǰǴǱȂǰǹ ǷǵǱǦǨ Ƿ 
ǺǹǱǱǫǶǫǳǦǲǮ ǵǶǫǨǴǷǻǴǪǳǴ ǳǫǯǸǶǦǱǮǭǹǫǸ ǪǫǯǷǸǨǮǫ ǹǪǦǶǳǴǯ 
ǨǴǱǳȁ. ǔǳ ǵǶǴǽǳǫǫ ǷǸǦǱǮ Ǩ 4-5 ǶǦǭ, Ǧ ǸǦǰǬǫ ǵǶǫǨǴǷǻǴǪǮǸ ǵǴ 
ǵǶǴǽǳǴǷǸǮ Ǯ ǪǶǹǩǮǲ ǭǦǿǮǸǳȁǲ ǰǦǽǫǷǸǨǦǲ ǪǨǦ ǷǦǲȁǻ ǾǮǶǴǰǴ 
ǮǷǵǴǱȂǭǹǫǲȁǻ ǵǶǮ ǵǶǴǮǭǨǴǪǷǸǨǫ ǧǶǴǳǫǬǮǱǫǸǴǨ ǲǦǸǫǶǮǦǱǦ ð 
silicon carbide Ǯ boron carbide.  

¾ ǇȁǱǮ ǵǶǴǨǫǪǫǳȁ ǮǷǵȁǸǦǳǮȅ, ǪǦǨǾǮǫ ǨǵǫǽǦǸǱȅȄǿǮǫ 
ǶǫǭǹǱȂǸǦǸȁ: ǵǶǮ ǴǧǷǸǶǫǱǫ ǴǧǶǦǭǼǦ ǵǹǱȅǲǮ, ǱǫǸǫǨǾǮǲǮ ǷǴ 
ǷǰǴǶǴǷǸȂȄ 1,5 ǰǲ Ǩ ǷǫǰǹǳǪǹ, ǨǴǭǳǮǰǦǱǴ ǪǦǨǱǫǳǮǫ Ǩ 250 
ǸǴǳǳ/Ƿǲ2,  ǳǴ ǲǦǸǫǶǮǦǱ ǳǫ ǪǫǺǴǶǲǮǶǴǨǦǱǷȅ Ǯ ǳǫ ǶǦǭǶǹǾǮǱǷȅ.  



¾ ǎǷǷǱǫǪǴǨǦǸǫǱǮ Ǯǭ ǒǮǽǮǩǦǳǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ ǷǴǭǪǦǱǮ ǳǦǳǴǵǴǰǶȁǸǮǫ, 
ǴǸ ǵǴǨǫǶǻǳǴǷǸǮ ǰǴǸǴǶǴǩǴ ǴǸǸǦǱǰǮǨǦȄǸǷȅ ǵǶǦǰǸǮǽǫǷǰǮ ǨǷǫ ǬǮǪǰǴǷǸǮ. 
ǗǴǭǪǦǳǳȁǯ ǲǦǸǫǶǮǦǱ, ǳǦ 95 % ǷǴǷǸǴȅǿǮǯ Ǯǭ ǨǴǭǪǹǻǦ, ǵǴǱǹǽǮǱ ǳǦǭǨǦǳǮǫ 
çǷǹǵǫǶǴǲǳǮǺǴǧǳǴǫè ǵǴǰǶȁǸǮǫ. ǓǦǳǴǵǴǰǶȁǸǮǫ ǷǴǷǸǴǮǸ Ǯǭ ǽǦǷǸǮǼ 
ǵǴǱǮǪǮǲǫǸǮǱǷǮǱǴǰǷǦǳǦ (PDMS) Ǯ ǹǷǸǴǯǽǮǨȁǻ ǰ ǨǴǭǪǫǯǷǸǨǮȄ ǬǮǪǰǴǷǸǫǯ 
ǳǦǳǴǰǹǧǮǰǴǨ, ǷǴǪǫǶǬǦǿǮǻ ǹǩǱǫǶǴǪ, ǺǸǴǶ, ǰǶǫǲǳǮǯ, ǰǮǷǱǴǶǴǪ.  

¾ ǕǴǰǶȁǸǮǫ ǳǦǳǴǷǮǸǷȅ ǳǦ ǵǴǨǫǶǻǳǴǷǸȂ Ƿ ǵǶǮǲǫǳǫǳǮǫǲ ǸǫǻǳǮǰǮ, 
ǮǭǨǫǷǸǳǴǯ ǰǦǰ ȃǱǫǰǸǶǴǵǶȅǪǫǳǮǫ, ǰǴǸǴǶǦȅ ǵǶǫǪǵǴǱǦǩǦǫǸ ǮǷǵǴǱȂǭǴǨǦǳǮǫ 
ȃǱǫǰǸǶǮǽǫǷǰǮǻ ǭǦǶȅǪǴǨ ǪǱȅ ǷǴǭǪǦǳǮȅ ǲǫǱǰǮǻ ǵǶǴǽǳȁǻ ǽǦǷǸǮǼ Ǯǭ 
ǬǮǪǰǮǻ ǶǦǷǸǨǴǶǴǨ. ǇǱǦǩǴǪǦǶȅ ȃǸǮǲ ǵǶǴǽǳȁǲ ǽǦǷǸǮǼǦǲ ǵǴǶǮǷǸǦȅ 
ǷǸǶǹǰǸǹǶǦ ǵǴǨǫǶǻǳǴǷǸǮ ǷǱǴǨǳǴ ǴǧǨǴǱǦǰǮǨǦǫǸǷȅ, ǷǴǭǪǦȆǸǷȅ ǵǶǴǽǳǦȅ 
ǷǫǸǰǦ. ǣǸǴǸ ǵǶǴǼǫǷǷ ǵǴǪǴǧǫǳ ǸǴǲǹ, ǽǸǴ ǲǴǬǳǴ ǳǦǧǱȄǪǦǸȂ ǹ ǱǮǷǸǴǽǰǴǨ 
ǱǴǸǴǷǦ: ǧǱǦǩǴǪǦǶȅ ǸǴǲǹ, ǽǸǴ Ǯǻ ǵǴǨǫǶǻǳǴǷǸȂ ǵǴǰǶȁǸǦ ǴǽǫǳȂ ǸǴǳǰǮǲǮ 
ǨǴǱǴǷǰǦǲǮ, ǴǧǶǦǭǹǫǸǷȅ ǷǵǫǼǮǦǱȂǳǦȅ ǵǶǴǷǱǴǯǰǦ, ǰǴǸǴǶǦȅ ǳǦ 95-99 % 
ǷǴǷǸǴǮǸ Ǯǭ ǨǴǭǪǹǻǦ, ǵǴȃǸǴǲǹ, ǰǴǩǪǦ ǬǮǪǰǴǷǸȂ ǰǴǳǸǦǰǸǮǶǹǫǸ Ƿ 
ǵǴǨǫǶǻǳǴǷǸȂȄ, ǴǳǦ ǳǫ ǰǦǷǦǫǸǷȅ ǴǷǳǴǨȁ.  

¾ ǖǹǰǴǨǴǪǮǸǫǱȂ ǮǷǷǱǫǪǴǨǦǳǮȅ, ǆǳǮǾ ǘǹǸǫȅ, Ǩ ǽǦǷǸǳǴǷǸǮ, ǵǴȅǷǳȅǫǸ: 
çǔǧȁǽǳǴ, ǰǴǩǪǦ ǪǨǦ ǲǦǸǫǶǮǦǱǦ ǷǧǱǮǬǦȄǸǷȅ ǪǶǹǩ Ƿ ǪǶǹǩǴǲ, ǴǳǮ ǵǴǪǦȄǸ 
ǵǴǱǴǬǮǸǫǱȂǳȁǯ ǮǱǮ ǴǸǶǮǼǦǸǫǱȂǳȁǯ ǭǦǶȅǪȁ, Ǧ ǰǴǩǪǦ ǬǮǪǰǴǷǸȂ 
ǰǴǳǸǦǰǸǮǶǹǫǸ Ƿ ǸǨȆǶǪǴǯ ǵǴǨǫǶǻǳǴǷǸȂȄ, ǴǳǦ ǳǦǽǮǳǦǫǸ ǵǴ ǳǫǯ 
ǶǦǷǸǫǰǦǸȂǷȅ. ǒȁ ǷǲǴǩǱǮ ǭǳǦǽǮǸǫǱȂǳǴ ǷǴǰǶǦǸǮǸȂ ǵǶǴǼǫǷǷ 
ǨǭǦǮǲǴǪǫǯǷǸǨǮȅ ǲǫǬǪǹ ǵǴǨǫǶǻǳǴǷǸȂȄ Ǯ ǬǮǪǰǴǷǸȂȄè.  

¾ ǐǦǵǱǮ ǳǦǽǮǳǦȄǸ ǨǭǦǮǲǴǪǫǯǷǸǨǴǨǦǸȂ ǸǴǱȂǰǴ ǳǦ ǹǶǴǨǳǫ ǷǨǴǮǻ ǲǴǱǫǰǹǱ, 
ǵǴǷǰǴǱȂǰǹ ǳǫǪǴǷǸǦǸǴǽǳǴ ǲǫǷǸǦ ǪǱȅ ǨǭǦǮǲǴǪǫǯǷǸǨǮȅ Ƿ ǵǴǨǫǶǻǳǴǷǸȂȄ. ǈ 
ǶǫǭǹǱȂǸǦǸǫ ǰǦǵǱǮ ǷǵǴǷǴǧǳȁ ǷǴǻǶǦǳǮǸȂ ǷǺǫǶǮǽǫǷǰǹȄ ǺǴǶǲǹ Ǯ 
ǧǹǰǨǦǱȂǳǴ ǴǸǷǰǦǰǮǨǦȄǸ ǴǸ ǴǧǶǦǧǴǸǦǳǳǴǯ ǵǴǨǫǶǻǳǴǷǸǮ.  



¾ ǙǽȆǳȁǫ Ǯǭ ǹǳǮǨǫǶǷǮǸǫǸǦ ǾǸǦǸǦ ǒǫǶǮǱǫǳǪ ǷǴǭǪǦǱǮ ǳǦǳǴǧǹǲǦǩǹ 
ǸǴǱǿǮǳǴǯ ǨǷǫǩǴ 10 ǳǲ. ǣǸǴǸ ǲǦǸǫǶǮǦǱ ǲǴǬǫǸ ǵǴǷǱǹǬǮǸȂ ǻǴǶǴǾǫǯ 
ǴǷǳǴǨǴǯ ǪǱȅ ǪǫǾȆǨǴǯ ǵǴǱǹǵǶǴǨǴǪǳǮǰǴǨǴǯ ȃǱǫǰǸǶǴǳǮǰǮ. ǋǿȆ Ǩ 2008 
ǩǴǪǹ ǵǴǶǸǹǩǦǱȂǷǰǮǫ ǹǽȆǳȁǫ ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǱǮ ǲǮǶǹ ǵǮǱǴǸǳȁǫ 
ȃǰǭǫǲǵǱȅǶȁ ǵǴǱǫǨȁǻ ǸǶǦǳǭǮǷǸǴǶǴǨ ǳǦ ǴǷǳǴǨǫ ǧǹǲǦǩǮ. ǈ ǳǴǨǴǲ ǲǫǸǴǪǫ 
Ǵǧȁǽǳȁǯ ǱǮǷǸ ǧǹǲǦǩǮ ǶǦǧǴǸǦǫǸ ǰǦǰ ǪǮȃǱǫǰǸǶǮǽǫǷǰǮǯ ǷǱǴǯ Ǩ ǴǰǷǮǪǳǴǲ 
ǵǴǱǫǨǴǲ ǸǶǦǳǭǮǷǸǴǶǫ. ǎǷǷǱǫǪǴǨǦǸǫǱȂǷǰǦȅ ǩǶǹǵǵǦ ǹǳǮǨǫǶǷǮǸǫǸǦ 
ǎǱǱǮǳǴǯǷǦ (ǗǞǆ) ǳǦǹǽǮǱǦǷȂ ǵǶǫǨǶǦǿǦǸȂ ǨǴǱǴǰǳǦ ǼǫǱǱȄǱǴǭȁ Ǩ 
ǩǦǱȂǨǦǳǮǽǫǷǰǮǫ ȃǱǫǲǫǳǸȁ. 

¾ ǗǱǴǬǳǴǷǸȂȄ ǵǶǮǲǫǳǫǳǮȅ ǧǹǲǦǩǮ ȅǨǱȅȄǸǷȅ ǳǫǶǴǨǳǴǷǸǮ ǫȆ ǵǴǨǫǶǻǳǴǷǸǮ 
ð ǪǱȅ ǳǴǶǲǦǱȂǳǴǯ ǶǦǧǴǸȁ ǸǶǦǳǭǮǷǸǴǶǴǨ ǶǦǭǳǮǼǦ ǲǫǬǪǹ ǧǹǩǴǶǰǦǲǮ Ǯ 
ǨǵǦǪǮǳǦǲǮ ǳǫ ǪǴǱǬǳǦ ǵǶǫǨȁǾǦǸȂ ǳǫǷǰǴǱȂǰǮǻ ǷǴǸǫǳ ǳǦǳǴǲǫǸǶǴǨ. 
ǙǽȆǳȁǲ Ǯǭ ǒǫǶǮǱǫǳǪǦ ǹǪǦǱǴǷȂ ǶǫǾǮǸȂ ȃǸǹ ǵǶǴǧǱǫǲǹ, ǴǧǶǦǧǴǸǦǨ 
ǼǫǱǱȄǱǴǭǳǹȄ ǲǦǷǷǹ ǴǰǮǷǱȅȄǿǮǲǮ ǺǫǶǲǫǳǸǦǲǮ Ǯ ǴǽǫǳȂ ǵǱǴǸǳǴ 
ǷǵǶǫǷǷǴǨǦǨ ǫȆ ǲǫǻǦǳǮǽǫǷǰǮ. ǈ ǶǫǭǹǱȂǸǦǸǫ ǵǴǱǹǽǮǱǮǷȂ ǧǹǲǦǬǳȁǫ 
ǵǱȆǳǰǮ ǸǴǱǿǮǳǴǯ ǨǷǫǩǴ 10 ǳǲ, ǰǴǸǴǶȁǫ ǵǶǮ ȃǸǴǲ ǵǴǽǸǮ ǵǶǴǭǶǦǽǳȁ.  

¾ ǘǦǰǬǫ ǸǦǰǦȅ ǳǦǳǴǧǹǲǦǩǦ ǪǴǷǸǦǸǴǽǳǴ ǩǮǧǰǦȅ, ǽǸǴ ǵǴǭǨǴǱȅǫǸ ǳǦǵǫǽǦǸǦǸȂ 
ǳǦ ǳǫǯ ǲǳǴǩǴǷǱǴǯǳȁǫ ȃǱǫǰǸǶǴǳǳȁǫ Ƿǻǫǲȁ. ǈ ǪǦǳǳǴǲ ǷǱǹǽǦǫ ǵǫǶǨȁǲ 
ǷǸǦǱ ǧǦǭǴǨȁǯ ǷǱǴǯ ǹǩǱǫǶǴǪǳȁǻ ǳǦǳǴǸǶǹǧǴǰ. ǍǦǸǫǲ ǧȁǱ ǳǦǳǫǷȆǳ ǷǱǴǯ 
ǪǮȃǱǫǰǸǶǮǰǦ, Ǧ ǳǦ ǳǫǩǴ ð ǷǱǴǯ ǵǴǱǹǵǶǴǨǴǪǳǮǰǦ. ǕǴǷǱǫǪǳǮǲ ǷǸǦǱ 
ǨǸǴǶǴǯ ǷǱǴǯ ǳǦǳǴǸǶǹǧǴǰ. ǕǶǮ ǸǫǷǸǮǶǴǨǦǳǮǮ ǸǶǦǳǭǮǷǸǴǶ ǵǴǰǦǭǦǱ 
ǵǶǫǰǶǦǷǳǹȄ ǶǦǧǴǸǹ, ǵǶǮǽȆǲ ǷǴǻǶǦǳȅǱ 10 % ǦǰǸǮǨǳǴǷǸǮ ǵǶǮ ǳǫǧǴǱȂǾǴǲ 
ǮǭǩǮǧǦǳǮǮ. 

 



¾ ǕǶǴǺǫǷǷǴǶ ǐǶǮǷǸǴǺǫǶ ǛǦǸǽǮǳǷǴǳ Ǯǭ ǙǳǮǨǫǶǷǮǸǫǸǦ ǒǴǳǦǾǦ 
(ǆǨǷǸǶǦǱǮȅ) ǷǽǮǸǦǫǸ, ǽǸǴ ǨǲǫǷǸǴ ǸǴǩǴ ǽǸǴǧȁ ǷǴǭǪǦǨǦǸȂ ǲǦǸǫǶǮǦǱ Ǯ 
ǳǦǪǫȅǸȂǷȅ, ǽǸǴ ǫǩǴ ǷǸǶǹǰǸǹǶǦ Ǯ ǷǨǴǯǷǸǨǦ ǳǫ ȃǨǴǱȄǼǮǴǳǮǶǹȄǸ ǷǱǮǾǰǴǲ 
ǷǮǱȂǳǴ Ǩ ǸǫǽǫǳǮǫ ǷǶǴǰǦ ȃǰǷǵǱǹǦǸǦǼǮǮ, ǳǫǴǧǻǴǪǮǲǴ ǵǶǮǭǳǦǸȂ 
ȃǨǴǱȄǼǮǴǳǳȁǫ ǮǭǲǫǳǫǳǮȅ ǳǫǮǭǧǫǬǳȁǲǮ Ǯ ǳǫ ǧǴǶǴǸȂǷȅ Ƿ ǳǮǲǮ, ǳǫ 
ǮǭǧǫǩǦǸȂ Ǯǻ, Ǧ Ƿ ǷǦǲǴǩǴ ǳǦǽǦǱǦ ǶǦǭǶǦǧǦǸȁǨǦǸȂ ǧǹǪǹǿǮǯ ǲǦǸǫǶǮǦǱ ǸǦǰ, 
ǽǸǴǧȁ ȃǨǴǱȄǼǮȅ ǵǶǴǸǫǰǦǱǦ Ǩ ǳǦǵǶǦǨǱǫǳǮǮ ǹǱǹǽǾǫǳǮȅ ǫǩǴ ǷǨǴǯǷǸǨ. 

¾ ǗǴǭǪǦǨǦȅ ǵǴǪǴǧǳȁǫ ǲǦǸǫǶǮǦǱȁ ǹǬǫ ǷǫǩǴǪǳȅ, ǵǶǴǺǫǷǷǴǶ ǛǦǸǽǮǳǷǴǳ 
ǲǦǳǮǵǹǱǮǶǹǫǸ ǦǸǴǲǦǲǮ Ǩ ǷǸǦǱǮ Ǯ ǪǶǹǩǮǻ ǷǵǱǦǨǦǻ, ǽǸǴǧȁ ǷǪǫǱǦǸȂ Ǯǻ ǳǫ 
ǸǴǱȂǰǴ ǹǷǸǴǯǽǮǨȁǲǮ ǰ ǷǸǶǫǷǷǹ, ǰǴǸǴǶȁǯ ǨȁǭȁǨǦǫǸ ǵǴǷǸǫǵǫǳǳǹȄ 
ǪǫǩǶǦǪǦǼǮȄ Ǵǧȁǽǳȁǻ ǲǦǸǫǶǮǦǱǴǨ, ǳǴ Ǯ ȃǨǴǱȄǼǮǴǳǮǶǹȄǿǮǲǮ ǵǴǪ ǫǩǴ 
ǪǫǯǷǸǨǮǫǲ Ǩ ǷǸǴǶǴǳǹ ǵǴǨȁǾǫǳǮȅ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǻ ǻǦǶǦǰǸǫǶǮǷǸǮǰ. 
ǒǦǳǮǵǹǱȅǼǮǮ Ƿ ǴǸǪǫǱȂǳȁǲǮ ǦǸǴǲǦǲǮ ǵǶǴǨǴǪȅǸǷȅ Ƿ ǵǴǲǴǿȂȄ 
ȃǱǫǰǸǶǴǳǳǴǩǴ ǲǮǰǶǴǷǰǴǵǦ, Ǧ ǳǦǧǱȄǪǫǳǮǫ ǭǦ ǵǶǴǮǷǻǴǪȅǿǮǲǮ Ǩ ǲǴǲǫǳǸ 
ǵǶǮǰǱǦǪȁǨǦǳǮȅ ǳǦǩǶǹǭǴǰ ǲǮǰǶǴǷǸǶǹǰǸǹǶǳȁǲǮ ǮǭǲǫǳǫǳǮȅǲǮ 
ǴǷǹǿǫǷǸǨǱȅȄǸǷȅ Ƿ ǵǶǮǨǱǫǽǫǳǮǫǲ ǦǳǦǱǮǸǮǽǫǷǰǮǻ ǵǶǮǧǴǶǴǨ, 
ǹǷǸǦǳǴǨǱǫǳǳȁǻ Ǩ ǷǮǳǻǶǴǸǶǴǳǳȁǻ ǼǫǳǸǶǦǻ Ǩ ǆǨǷǸǶǦǱǮǮ Ǯ ǚǶǦǳǼǮǮ.  

¾ ǓǦ ǵǶǦǰǸǮǰǫ ǵǶǮǲǫǳǫǳǮǫ ǸǦǰǮǻ ǲǦǸǫǶǮǦǱǴǨ, ǰ ǵǶǮǲǫǶǹ, ǪǱȅ 
ǵǶǴǮǭǨǴǪǷǸǨǦ ǰǶȁǱǦ ǷǦǲǴǱȆǸǦ, ǵǶǮǨǫǪȆǸ ǨǲǫǷǸǴ ǴǬǮǪǦǫǲǴǯ ǹǷǸǦǱǴǷǸǮ 
ǲǫǸǦǱǱǦ ǴǸ ǵǴǷǸǴȅǳǳȁǻ ǨǮǧǶǦǼǮǯ ǰ ǫǩǴ ǹǵǶǴǽǳǫǳǮȄ Ǯ, ǷǱǫǪǴǨǦǸǫǱȂǳǴ, 
ǩǴǶǦǭǪǴ ǧǴǱǫǫ ǪǴǱǩǴǲǹ ǷǶǴǰǹ ǧǫǭǴǵǦǷǳǴǯ ȃǰǷǵǱǹǦǸǦǼǮǮ. ǊǶǹǩǮǲ 
ǮǳǸǫǶǫǷǳȁǲ Ǯ ǳǫ ǲǫǳǫǫ ǨǦǬǳȁǲ ǦǷǵǫǰǸǴǲ ǳǦǹǽǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ 
ǩǶǹǵǵȁ ǛǦǸǽǮǳǷǴǳǦ ȅǨǱȅǫǸǷȅ ǶǦǭǶǦǧǴǸǰǦ ǺǹǳǰǼǮǴǳǦǱȂǳȁǻ ǷǵǱǦǨǴǨ, 
ǷǵǴǷǴǧǳȁǻ, ǳǦǵǶǮǲǫǶ, ȃǺǺǫǰǸǮǨǳǴ ǴǸǸǦǱǰǮǨǦǸȂ ǨǴǪǹ ǧǫǭ ǷǵǫǼǮǦǱȂǳǴǯ 
ǪǴǶǴǩǴǷǸǴȅǿǫǯ ǴǧǶǦǧǴǸǰǮ.  



¾ ǖǦǷǷǰǦǭȁǨǦȅ ǵǶǴ ǵǴǱǹǽǫǳǮǫ ǳǴǨȁǻ ǲǦǸǫǶǮǦǱǴǨ ǳǫǱȂǭȅ ǳǫ ǴǸǲǫǸǮǸȂ ǨǰǱǦǪ Ǩ Ǯǻ 

ǷǴǭǪǦǳǮǫ ǴǪǳǴǩǴ Ǯǭ ǦǨǸǴǶǴǨ ǰǳǮǩǮ, ǦǰǦǪǫǲǮǰǦ ǔǱǫǩǦ ǚǮǩǴǨǷǰǴǩǴ, ǳǦǹǽǳǴǩǴ 

ǶǹǰǴǨǴǪǮǸǫǱȅ ǰǴǲǵǦǳǮǮ Polymate Ltd,  ǰǴǸǴǶǦȅ, ǵǴ ǪǦǳǳȁǲ ǰǴǴǶǪǮǳǦǸǴǶǦ 

ǶǦǧǴǸ Ǩ ǴǧǱǦǷǸǮ ǳǦǳǴǸǫǻǳǴǱǴǩǮǯ Ǩ ǎǭǶǦǮǱǫ INNI (ǎǭǶǦǮǱȂǷǰǦȅ ǳǦǼǮǴǳǦǱȂǳǦȅ 

ǳǦǳǴǸǫǻǳǴǱǴǩǮǽǫǷǰǦȅ ǮǳǮǼǮǦǸǮǨǦ) ȅǨǱȅǫǸǷȅ ǴǪǳǴǯ Ǯǭ ǨǫǪǹǿǮǻ Ǩ ǴǧǱǦǷǸǮ 

ǳǦǳǴǸǫǻǳǴǱǴǩǮǯ. ǈ ǽǦǷǸǳǴǷǸǮ, ǰǴǲǵǦǳǮǫǯ  Polymate Ltd ǵǴǱǹǽǫǳȁ ǵǦǸǫǳǸȁ ǳǦ:  

¾ ð ǒǫǸǴǪ ǵǴǱǹǽǫǳǮȅ ǧǮǴǶǦǭǱǦǩǦǫǲȁǻ ǰǴǲǵǴǭǮǼǮǯ, ǷǴǪǫǶǬǦǿǮǻ ǳǦǳǴǽǦǷǸǮǼȁ 

ǼǫǱǱȄǱǴǭȁ. 

¾ ð ǓǦǳǴǷǸǶǹǰǸǹǶǮǶǴǨǦǳǳǹȄ ǩǮǧǶǮǪǳǹȄ ǴǱǮǩǴǲǫǶǳǹȄ ǰǴǲǵǴǭǮǼǮȄ. 

¾ ð ǒǫǸǴǪ Ǯ ǴǧǴǶǹǪǴǨǦǳǮǫ ǪǱȅ ǵǶǴǮǭǨǴǪǷǸǨǦ ǷǹǧǲǮǰǶǴǳǳȁǻ ǵǴǱǮǲǫǶǳȁǻ 

ǵǴǶǴǾǰǴǨ. 

¾ ð ǒǫǸǴǪ ǷǮǳǸǫǭǦ ǳǦǳǴǵǴǶǴǾǰǦ ǳǮǸǶǮǪǦ ǧǴǶǦ. 

¾ ð ǒǫǸǴǪ ǹǵǶǴǽǳǫǳǮȅ ǮǳǷǸǶǹǲǫǳǸǦǱȂǳȁǻ ǲǦǸǫǶǮǦǱǴǨ Ƿ ǵǴǲǴǿȂȄ ǨǳǫǪǶǫǳǮȅ 

ǹǷǮǱǮǨǦȄǿǮǻ ǽǦǷǸǮǼ. 

¾ ð ǒǫǸǴǪ ǮǭǩǴǸǴǨǱǫǳǮȅ ǸǶǫǰǴǨȁǻ ǲǫǲǧǶǦǳ. 

¾ ð ǒǫǸǴǪ ǵǴǱǹǽǫǳǮȅ ǩǮǧǶǮǪǳȁǻ ǳǫǮǭǴǼǮǦǳǦǸǳȁǻ ǵǴǱǮǹǶǫǸǦǳǴǨ ǳǦ ǴǷǳǴǨǫ 

ǶǦǷǸǮǸǫǱȂǳǴǩǴ ǷȁǶȂȅ. 

¾ ð ǒǴǪǮǺǮǰǦǸǴǶ ǩǮǪǶǴǰǷǮǦǱǰǮǱǹǶǫǸǦǳǴǨǴǯ ǵǶǮǶǴǪȁ ǪǱȅ ȃǵǴǰǷǮ-ǦǲǮǳǳȁǻ 

ǰǴǲǵǴǭǮǼǮǯ. 

¾ ð ǇǫǭǶǦǷǸǨǴǶǳȁǫ ǳǦǳǴǷǸǶǹǰǸǹǶǮǶǴǨǦǳǳȁǫ ǰǴǲǵǴǭǮǼǮǮ ǳǦ ǴǷǳǴǨǫ ǬǮǪǰǮǻ 

ǷǮǳǸǫǸǮǽǫǷǰǮǻ ǰǦǹǽǹǰǴǨ.  

¾ ð ǕǴǱǮǲǫǶǳȁǫ ǮǳǪǮǰǦǸǴǶȁ ǪǱȅ ǴǧǳǦǶǹǬǫǳǮȅ ǲǫǷǸ ǵǫǶǫǩǶǫǨǦ Ǩ 

ǲǦǷǱǴǳǦǵǴǱǳǫǳǳȁǻ ȃǱǫǰǸǶǮǽǫǷǰǮǻ ǹǷǸǶǴǯǷǸǨǦǻ.  

 



¾ǖǫǭȄǲǮǶǹȅ ǮǭǱǴǬǫǳǳǴǫ Ǩ ȃǸǴǯ ǩǱǦǨǫ, ǷǱǫǪǹǫǸ 
ǵǴǪǽǫǶǰǳǹǸȂ, ǽǸǴ ǹǷǵǫǾǳǴǫ, ǧȁǷǸǶǴǫ Ǯ 
ǵǶǴǪǹǰǸǮǨǳǴǫ ǷǴǭǪǦǳǮǫ ǳǴǨȁǻ ǲǦǸǫǶǮǦǱǴǨ, 
ǴǶǩǦǳǮǭǦǼǮȅ Ǯǻ ǵǶǴǮǭǨǴǪǷǸǨǦ Ǯ ǨǷǸǶǦǮǨǦǳǮǫ Ǯǻ 
Ǩ ȃǰǴǳǴǲǮǰǹ ǩǴǷǹǪǦǶǷǸǨǦ Ǯ ǧȁǸ ǩǶǦǬǪǦǳ 
ǨǴǭǲǴǬǳȁ ǸǴǱȂǰǴ ǸǦǲ, ǩǪǫ ǶǦǧǴǸǦȄǸ 
ǮǳǳǴǨǦǼǮǴǳǳȁǫ ǷǮǷǸǫǲȁ, ǳǦ ǴǷǳǴǨǫ ǰǴǸǴǶȁǻ 
ǵǶǴǨǴǪǮǸǷȅ ǩǴǷǹǪǦǶǷǸǨǫǳǳǦȅ ǵǴǱǮǸǮǰǦ 
ǵǴǪǪǫǶǬǰǮ ǨǷǫǻ ǹǽǦǷǸǳǮǰǴǨ ǵǶǴǼǫǷǷǦ ǷǴǭǪǦǳǮȅ 
ǳǴǨȁǻ ǲǦǸǫǶǮǦǱǴǨ, ǴǸǱǦǬǫǳȁ ǲǫǻǦǳǮǭǲȁ 
ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǶǦǧǴǸ ǵǴ ǷǴǭǪǦǳǮǫ ǳǴǨȁǻ 
ǲǦǸǫǶǮǦǱǴǨ, ǳǦǱǦǬǫǳǴ ǨǭǦǮǲǴǪǫǯǷǸǨǮǫ ǲǫǬǪǹ 
ǨǷǫǲǮ ȄǶǮǪǮǽǫǷǰǮǲǮ Ǯ ǺǮǭǮǽǫǷǰǮǲǮ ǱǮǼǦǲǮ, 
ǭǦǮǳǸǫǶǫǷǴǨǦǳǳȁǲǮ Ǩ ǷǴǭǪǦǳǮǮ ǳǴǨȁǻ 
ǲǦǸǫǶǮǦǱǴǨ, ǪǫǯǷǸǨǹǫǸ ǵǶǦǨǴǨǦȅ ǭǦǿǮǸǦ 
ǷǴǭǪǦǸǫǱǫǯ ǳǴǨȁǻ ǲǦǸǫǶǮǦǱǴǨ. 



ǝǸǴǧȁ ǮǳǳǴǨǦǼǮǮ ǪǨǮǩǦǱǮ 

ȃǰǴǳǴǲǮǰǹ, Ǧ ȃǰǴǳǴǲǮǰǦ ǵǶǮǳǮǲǦǱǦ 

ǮǳǳǴǨǦǼǮǮ, ǳǫǴǧǻǴǪǮǲǴ, ǽǸǴǧȁ Ǩ 

ǵǶǴǼǫǷǷ ǧȁǱǴ ǨǴǨǱǫǽǫǳǴ ǲǳǴǬǫǷǸǨǴ 

ǱȄǪǫǯ, ǳǦǽǮǳǦȅ Ƿ ǴǧȁǽǳǴǩǴ 

ǮǳǬǫǳǫǶǦ Ƿ ǫǩǴ ǭǳǦǳǮȅǲǮ Ǯ 

ǹǲǫǳǮȅǲǮ (ǨǴǵǱǴǸǮǸǫǱȅ ǮǳǳǴǨǦǼǮǯ 

Ǩ ǬǮǭǳȂ) Ǯ ǰǴǳǽǦȅ ǶȅǪǴǨȁǲ 

ǴǧȁǨǦǸǫǱǫǲ Ƿ ǫǩǴ ǪǫǳȂǩǦǲǮ ǳǦ 

ǵǴǰǹǵǰǹ ǳǴǨȁǻ ǸǴǨǦǶǴǨ (ǰǴǳǫǽǳȁǲ 

ǵǴǸǶǫǧǮǸǫǱǫǲ ǮǳǳǴǨǦǼǮǯ). ǈǷǫ 

ǴǷǸǦǱȂǳȁǫ, ǰǦǰ-ǸǴ ǲǫǳǫǪǬǫǶȁ 

ǷǶǫǪǳǫǩǴ ǭǨǫǳǦ, ǸǴǵ-ǲǫǳǫǪǬǫǶȁ 

ǰǴǶǵǴǶǦǼǮǯ, ǽǮǳǴǨǳǮǰǮ ǨǷǫǻ 

ǹǶǴǨǳǫǯ, ǽǱǫǳȁ ǵǶǦǨǮǸǫǱȂǷǸǨǦ, 

ǧǦǳǰǮǶȁ, ǧǮǭǳǫǷǲǫǳȁ, ǧǮǭǳǫǷ-

ǦǳǩǫǱȁ ð ǵǶǴǲǫǬǹǸǴǽǳȁǫ ȃǱǫǲǫǳǸȁ. 

ǈǵǶǴǽǫǲ ǴǸ ȃǺǺǫǰǸǮǨǳǴǷǸǮ Ǯǻ 

ǶǦǧǴǸȁ ǷǹǿǫǷǸǨǫǳǳǴ ǭǦǨǮǷǮǸ, 

ǪǴǯǪȆǸ ǱǮ ǮǳǬǫǳǫǶǳǦȅ ǶǦǭǶǦǧǴǸǰǦ 

ǪǴ ǶȅǪǴǨǴǩǴ ǵǴǸǶǫǧǮǸǫǱȅ.  

 



ǒȁ ǬǮǨȆǲ Ǩ ȃǵǴǻǹ ǳǫǴǩǶǦǳǮǽǫǳǳȁǻ 

ǨǴǭǲǴǬǳǴǷǸǫǯ. ǗǽǮǸǦǫǸǷȅ, ǽǸǴ ǽǫǶǫǭ 

ǳǫǷǰǴǱȂǰǴ ǱǫǸ ǵǶǴǮǭǴǯǪǹǸ 

ǹǪǮǨǮǸǫǱȂǳȁǫ ǨǫǿǮ, ǷǴǨǫǶǾǫǳǳȁǫ ǨǴ 

Ǯǲȅ ǮǳǳǴǨǦǼǮǯ, ǰǴǸǴǶȁǫ, Ǩ ǰǴǳǫǽǳǴǲ 

ǷǽȆǸǫ, ǵǴǱǳǴǷǸȂȄ ǮǭǲǫǳȅǸ ǳȁǳǫǾǳȄȄ 

ȃǰǴǳǴǲǮǽǫǷǰǹȄ ǷǮǷǸǫǲǹ, ǷǱǹǬǮǨǾǹȄ 

ǮǷǸǴǽǳǮǰǴǲ ǸǶǹǪǴǨȁǻ ǴǸǳǴǾǫǳǮǯ Ǯ 

ǪǴǻǴǪǦ ǳǦ ǵǶǴǸȅǬǫǳǮǮ ǳǫǷǰǴǱȂǰǮǻ 

ǷǴǸǫǳ ǱǫǸ. ǓǫǰǴǸǴǶȁǫ ǮǳǳǴǨǦǼǮǮ 

ǨȁǩǱȅǪȅǸ ǷǱǮǾǰǴǲ ǳǫǵǶǦǨǪǴǵǴǪǴǧǳǴ, 

Ǯ ǲȁ ǲǴǬǫǲ ǴǾǮǧǴǽǳǴ ǵǶǫǪǵǴǱǴǬǮǸȂ, 

ǧǹǪǸǴ ȃǸǴ ǨǷǫǩǴ ǱǮǾȂ ǴǽǫǶǫǪǳǦȅ 

ǭǦǧǦǨǳǦȅ ǵǶǮǽǹǪǦ ǹǽȆǳǴǩǴ ǱȄǪǦ, 

ǰǴǸǴǶǴǯ ǷǹǬǪǫǳǴ ǮǷǽǫǭǳǹǸȂ 

ǧǫǷǷǱǫǪǳǴ. ǈ ȃǸǴǲ-ǸǴ Ǯ ǭǦǰǱȄǽǦǫǸǷȅ 

ǩǱǦǨǳǦȅ ǴǾǮǧǰǦ, ǨǫǪȂ ȃǸǴ, ǨǷǫ ǶǦǨǳǴ, 

ǽǸǴ ǵǴǱǦǩǦǸȂ, ǧǹǪǸǴ ǧǹǱȂǪǴǭǫǶ, 

ǰǴǸǴǶȁǯ ǨǴǸ-ǨǴǸ Ǹǫǧȅ ǶǦǭǪǦǨǮǸ ð 

ǲǮǶǦǬ, Ǯ ǳǫǵǶǫǲǫǳǳǴ ǮǷǽǫǭǳǫǸ, ǵǫǶǫǪ 

Ǹǫǲ ǰǦǰ ǭǦǰǦǸǦǸȂ Ǹǫǧȅ Ǩ ǦǷǺǦǱȂǸ. 



¾ ǒȁ ǲǫǳȅǫǲ ǳǦǾǹ ȃǰǴǳǴǲǮǽǫǷǰǹȄ ǷǮǷǸǫǲǹ Ǩ ǩǱǴǧǦǱȂǳȁǻ 
ǲǦǷǾǸǦǧǦǻ. ǣǸǴ ǷǸǴǮǸ Ǩ ǵǴǨǫǷǸǰǫ Ǫǳȅ ǷǴǨǫǿǦǳǮǯ ǶǦǭǳǴǩǴ 
ǹǶǴǨǳȅ, ǳǦǽǮǳǦȅ Ƿ ǴǺǮǷǳȁǻ Ǯ ǰǴǳǽǦȅ ǵǶǦǨǮǸǫǱȂǷǸǨǫǳǳȁǲǮ, 
ǵǴǷǸǴȅǳǳǴ ǴǧǷǹǬǪǦǫǸǷȅ ǳǦ ǰǴǳǺǫǶǫǳǼǮȅǻ, ǷǮǲǵǴǭǮǹǲǦǻ, 
ǺǴǶǹǲǦǻ, ǰǶǹǩǱȁǻ ǷǸǴǱǦǻ, ǨȁǳǴǷǮǸǷȅ Ǩ ǮǳǸǫǶǳǫǸ-ǧǱǴǩǮ, ǳǴ ǵǶǮ 
ǸǴǲ ǧǴǱȂǾǮǳǷǸǨǴ Ǯǭ ǳǦǷ ǪǴ ǷǮǻ ǵǴǶ ǳǫ ǵǴǱǳǴǷǸȂȄ ǴǷǴǭǳǦǱǮ 
ǲǦǷǾǸǦǧǳǴǷǸȂ ǩǶȅǪǹǿǫǯ ǵǫǶǫǲǫǳȁ.  

¾ ǆ ǲǫǬǪǹ Ǹǫǲ ǩǶȅǪȆǸ ǲǴǩǹǿǫǷǸǨǫǳǳǦȅ ǷǮǱǦ, ǷǵǴǷǴǧǳǦȅ ǷǲǫǷǸǮ 
ǧǴǱȂǾǹȄ ǽǦǷǸȂ ǷǹǿǫǷǸǨǹȄǿǫǩǴ ǧǮǭǳǫǷ-ǲǮǶǦ. ǊǴǷǸǦǸǴǽǳǴ 
ǨǷǵǴǲǳǮǸȂ ǨǻǴǬǪǫǳǮȅ Ǩ ǳǦǾǹ ǬǮǭǳȂ ǳǦ ǵǦǲȅǸǮ ǴǪǳǴǩǴ 
ǵǴǰǴǱǫǳǮȅ ǰǴǲǵȂȄǸǫǶǴǨ, ǮǳǸǫǶǳǫǸǦ Ǯ ǲǴǧǮǱȂǳǴǯ ǷǨȅǭǮ.  

¾ ǓǦ ǭǦǶǫ ǷǸǶǫǲǮǸǫǱȂǳǴǩǴ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǴǼǫǷǷǦ 
ǲǳǴǩǴǲǹǪǶȁǫ ȃǰǷǵǫǶǸȁ Ǩ ǴǪǮǳ ǩǴǱǴǷ ǹǸǨǫǶǬǪǦǱǮ, ǽǸǴ 
ǨȁǽǮǷǱǮǸǫǱȂǳȁǫ ǲǦǾǮǳȁ ǳǫ ǳǦǯǪǹǸ ǰǴǲǲǫǶǽǫǷǰǴǩǴ 
ǵǶǮǲǫǳǫǳǮȅ, ǵǴǷǰǴǱȂǰǹ ǶȁǳǴǰ ǴǩǶǦǳǮǽǫǳ ǵǴǸǶǫǧǮǸǫǱȅǲǮ 
ǶǦǷǽȆǸǴǨ ǳǦǹǽǳǴǩǴ ǻǦǶǦǰǸǫǶǦ; ǮǳǸǫǶǳǫǸ ǳǦ Ƕȁǳǰǫ ǳǫ ǵǴǯǪȆǸ, 
ǵǴǸǴǲǹ ǽǸǴ ȃǸǴ ǲǫǬǪǹǷǴǧǴǯǽǮǰ ǨȁǷǴǰǴǱǴǧȁǻ ǮǳǸǫǱǱǫǰǸǹǦǱǴǨ; 
ǲǴǧǮǱȂǳǦȅ ǷǨȅǭȂ ǳǫǨǴǭǲǴǬǳǦ, ǸǦǰ ǰǦǰ ǳǫǸ ǸǫǻǳǮǽǫǷǰǴǯ ǧǦǭȁ 
ǪǱȅ ǫȆ ǶǫǦǱǮǭǦǼǮǮ. ǝǸǴ Ƿ ǸǴǩǴ ǵǴǱǹǽǮǱǦǷȂ, ǨǷȅǰ ǷǫǯǽǦǷ ǳǦȅǨǹ 
ǨǮǪǮǸ Ǯ ǽǹǨǷǸǨǹǫǸ, ǵǴǱȂǭǹȅǷȂ, ǰǦǰ ǪǴǱǬǳȁǲ, ǷǦǲǴ ǷǴǧǴǯ 
ǶǦǭǹǲǫȄǿǮǲǷȅ, ǪǴǲǦǾǳǮǲǮ ǰǴǲǵȂȄǸǫǶǦǲǮ, ǲǴǧǮǱȂǳǮǰǦǲǮ, 
ǷǲǦǸǶǺǴǳǦǲǮ, ǲǦǶǾǶǹǸǮǭǦǸǴǶǦǲǮ Ǯ ǵǶǴǽǮǲǮ ǩǦǪǬǫǸǦǲǮ.  



¾ ǖǦǷǸǹǿǦȅ ǷǮǱǦ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ȃǰǴǷǮǷǸǫǲȁ ǨǷǫ ǧȁǷǸǶǫǫ ǵǶǮǧǱǮǬǦǫǸ 
ǰǶǦǻ ǷǴǨǶǫǲǫǳǳǴǯ ȃǰǴǳǴǲǮǰǮ. ǗǴǸǶǹǪǳǮǰǮ Accenture Institute  for  High 
Performance ǑǦǶǶǮ ǊǴǹǳǷ Ǯ ǕǴǱ ǓȂȄǳǷ ǨȁȅǷǳǮǱǮ, ǽǸǴ çǶǦǳȂǾǫ 
ǵǶǴǶȁǨǳȁǲ ǮǳǳǴǨǦǼǮȅǲ ǸǶǫǧǴǨǦǱǴǷȂ ǧǴǱȂǾǫ ǪǫǷȅǸǮǱǫǸǮȅ, ǽǸǴǧȁ ǻǴǸȂ 
ǰǦǰ-ǸǴ ǵǴǨǱǮȅǸȂ ǳǦ ǷǹǿǫǷǸǨǹȄǿǮǫ ǮǳǪǹǷǸǶǮǮ. ǘǫǵǫǶȂ ȃǸǴ ǨǶǫǲȅ 
ǹǲǫǳȂǾǮǱǴǷȂ ǨǪǨǴǫ Ǯ ǵǶǴǪǴǱǬǦǫǸ ǷǴǰǶǦǿǦǸȂǷȅè. 

¾ ǝǫǲ ǧȁǷǸǶǫǫ ǳǦ Ƕȁǳǰǫ ǵǴȅǨǱȅȄǸǷȅ ǨǷǫ ǳǴǨȁǫ Ǯ ǳǴǨȁǫ ǰǴǳǰǹǶǫǳǸȁ, 
Ǹǫǲ ǧȁǷǸǶǫǫ ǷǴǰǶǦǿǦǫǸǷȅ ǬǮǭǳǫǳǳȁǯ ǼǮǰǱ ǱȄǧǴǯ ǮǪǫǮ. ǎǳǳǴǨǦǼǮȅ 
ǵǴ-ǵǶǫǬǳǫǲǹ ǧǹǪǫǸ ǴǧǱǦǪǦǸȂ ǶȁǳǴǽǳȁǲ ǵǴǸǫǳǼǮǦǱǴǲ, ǳǴ ǸǴ ǨǶǫǲȅ, 
ǰǴǸǴǶǴǫ ǮǲǫǫǸ ǴǶǩǦǳǮǭǦǼǮȅ ǮǱǮ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂ ǳǦ ǸǴ, ǽǸǴǧȁ 
ǷǴǧǶǦǸȂ ǵǴǸǫǳǼǮǦǱȂǳǹȄ ǵǶǮǧȁǱȂ, ǷǮǱȂǳǴ ǷǳǮǬǦǫǸǷȅ. ǣǸǴǸ ǺǦǰǸ 
ǵǴǪǲȁǨǦǫǸ ǷǰǱǦǪȁǨǦǨǾǹȄǷȅ ǭǦ ǪǨǦ ǨǫǰǦ ǲǴǪǫǱȂ ǮǳǪǹǷǸǶǮǦǱȂǳǴǯ 
ȃǰǴǳǴǲǮǰǮ. 

¾ ǣǸǴ ǸǶǫǧǹǫǸ ǷǴǨǫǶǾǫǳǳǴ ǮǳǴǩǴ ǵǴǪǻǴǪǦ ǰ ǧǮǭǳǫǷǹ. ǎǳǳǴǨǦǼǮȅ ǷǸǦǳǫǸ 
ǴǷǳǴǨǳȁǲ ǨǮǪǴǲ ǪǫȅǸǫǱȂǳǴǷǸǮ: ǴǳǦ ǧǴǱȂǾǫ ǳǫ ǧǹǪǫǸ ǷǨȅǭǦǳǦ Ƿ 
ǫǪǮǳǮǽǳȁǲ ǹǱǹǽǾǫǳǮǫǲ ǵǶǴǪǹǰǸǦ ǮǱǮ ǵǴǧǴǽǳǴǯ ǶǦǧǴǸǴǯ ǵǴ 
ǶǦǷǾǮǶǫǳǮȄ ǫǩǴ ǺǹǳǰǼǮǴǳǦǱǦ. ǝǸǴǧȁ ǵǶǴǼǨǫǸǦǸȂ, ǳǦǲ ǵǶǮǪȆǸǷȅ 
ǵǴǷǸǴȅǳǳǴ ǷǴǭǪǦǨǦǸȂ ǹǳǮǰǦǱȂǳȁǫ Ǯ ǴǶǮǩǮǳǦǱȂǳȁǫ ǵǶǴǫǰǸȁ, 
ǮǳǸǫǶǫǷǳȁǫ Ƕȁǳǰǹ ð ǧȁǷǸǶǴ Ǯ ǵǴ ǹǲǫǶǫǳǳǴǯ Ǽǫǳǫ. ǖǮǽǦǶǪ ǚǱǴǶǮǪǦ Ǯǭ 
Creative Culture ǷǰǦǭǦǱ, ǽǸǴ ǲȁ ǳǦǻǴǪǮǲǷȅ ǳǦ ǴǷǸǶǮǫ çǰǶǹǵǳǫǯǾǫǩǴ 
ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǵǶǴǶȁǨǦ ǨǷǫǻ ǨǶǫǲȆǳè, Ǧ ǔǱǫǩ ǚǮǩǴǨǷǰǮǯ ǪǴǧǦǨǮǱ: 
çǥǨǱȅȅǷȂ ǦǨǸǴǶǴǲ ǧǴǱǫǫ 500 ǮǭǴǧǶǫǸǫǳǮǯ, ȅ ǶǫǦǱȂǳǴ ǽǹǨǷǸǨǹȄ ǵǴǷǸǹǵȂ 
ǳǴǨǴǩǴ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǵǶǴǶȁǨǦ, ǴǷǳǴǨǦǳǳǴǩǴ ǳǦ ǳǴǨǫǯǾǮǻ 
ǮǭǴǧǶǫǸǫǳǮȅǻè.  

 



¾ ǣǰǴǳǴǲǮǷǸ ǆǱǫǰǷǦǳǪǶ ǆǹǭǦǳ ǴǧǶǦǿǦǫǸ ǨǳǮǲǦǳǮǫ ǳǦ ǪǶǹǩǴǯ 
ǦǷǵǫǰǸ ǵǶǴǧǱǫǲȁ ǨǻǴǬǪǫǳǮȅ ǮǳǳǴǨǦǼǮǯ Ǩ ǬǮǭǳȂ ǴǧǿǫǷǸǨǦ, Ǧ 
ǮǲǫǳǳǴ, ǰǦǰ ǰǹǱȂǸǹǶǦ ǪǫǱǦǫǸ ǴǪǳǮ ǷǸǶǦǳȁ ǵǶǴǩǶǫǷǷǮǨǳȁǲǮ, Ǧ 
ǪǶǹǩǮǫ ð ǷǸǦǩǳǮǶǹȄǿǮǲǮ. ǐǹǱȂǸǹǶǦ Ǯ ȃǰǴǳǴǲǮǰǦ ǮǲǫȄǸ ǲǫǬǪǹ 
ǷǴǧǴǯ ǭǳǦǽǮǸǫǱȂǳǴ ǧǴǱȂǾǫ ǴǧǿǫǩǴ, ǽǫǲ ǵǶǮǳȅǸǴ ǪǹǲǦǸȂ. 
ǗǴǼǮǴǱǴǩ Ǯ ǵǴǱǮǸǮǰ ǗǦǲȄȃǱȂ ǛǦǳǸǮǩǸǴǳ ǴǸǲǫǸǮǱ: çǐǹǱȂǸǹǶǦ 
ǮǲǫǫǸ ǭǳǦǽǫǳǮǫè. ǘǫǲ ǷǦǲȁǲ Ǵǳ ǵǫǶǫǺǴǶǲǹǱǮǶǴǨǦǱ ǪǶǹǩǹȄ 
ǭǳǦǲǫǳǮǸǹȄ ǺǶǦǭǹ, ǷǰǦǭǦǳǳǹȄ ǱǦǹǶǫǦǸǴǲ ǓǴǧǫǱǫǨǷǰǴǯ ǵǶǫǲǮǮ 
ǵǴ ȃǰǴǳǴǲǮǰǫ ǊǹǩǱǦǷǴǲ ǓǴǶǸǴǲ: çǎǳǷǸǮǸǹǸȁ ǮǲǫȄǸ ǭǳǦǽǫǳǮǫè. 
ǓǦǹǽǳǴ ǪǴǰǦǭǦǳǳǴǫ ǳǦǱǮǽǮǫ Ǩ ǲǮǶǴǨǴǲ ǶǦǭǨǮǸǮǮ ǰǹǱȂǸǹǶǳǴǩǴ 
ǺǦǰǸǴǶǦ ǧȁǱǴ ǴǧǳǦǶǹǬǫǳǴ ǷǶǦǨǳǮǸǫǱȂǳǴ ǳǫǪǦǨǳǴ. 

¾ ǔǸǵǶǦǨǳǴǯ ǸǴǽǰǴǯ ǶǦǷǷǹǬǪǫǳǮǯ ȅǨǱȅȄǸǷȅ ǩǶǦǺǮǰǮ 
ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ ǨǷǫǻ ǷǸǶǦǳ ǲǮǶǦ ǭǦ ǵǴǷǱǫǪǳǮǫ 200 
ǱǫǸ. ǈǴ-ǵǫǶǨȁǻ, ǴǳǮ ȅǨǳǴ ǷǨǮǪǫǸǫǱȂǷǸǨǹȄǸ, ǽǸǴ ǱǮǪǫǶȁ Ǯ 
ǦǹǸǷǦǯǪǫǶȁ ǲǮǶǴǨǴǩǴ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ ǳǫ ǲǫǳȅȄǸǷȅ: 
ǋǨǶǴǵǦ Ǯ ǆǲǫǶǮǰǦ ǴǵǫǶǫǬǦȄǸ ǨǷǫǻ ǰǦǰ Ǩ 1800 ǩǴǪǹ, ǸǦǰ Ǯ 
ǷǫǩǴǪǳȅ, Ǧ ǆǺǶǮǰǦ ǨǷǫǩǪǦ ǴǷǸǦȆǸǷȅ Ǩ ǰǴǳǼǫ. ǈǴ-ǨǸǴǶȁǻ, ǶǦǭǶȁǨ 
ǲǫǬǪǹ ǱǮǪǫǶǦǲǮ Ǯ ǴǸǷǸǦȄǿǮǲǮ ǳǫ ǹǲǫǳȂǾǮǱǷȅ, Ǧ ǹǨǫǱǮǽǮǱǷȅ 
Ƿ 4 ǪǴ 200 ǶǦǭ. ǘǴ ǫǷǸȂ ǨǲǫǷǸǴ ǰǴǳǨǫǶǩǫǳǼǮǮ ǲȁ ǳǦǧǱȄǪǦǫǲ 
ǪǮǨǫǶǩǫǳǼǮȄ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ. ǈ-ǸǶǫǸȂǮǻ, ǵǶǴǩǶǫǷǷ 
ǮǲǫǫǸ ǲǫǷǸǴ, ǵǴǸǴǲǹ ǽǸǴ ǨǴ ǨǷǫǲ ǲǮǶǫ ǱȄǪǮ ǷǸǦǱǮ ǬǮǸȂ 
ǪǴǱȂǾǫ Ǯ ǹǲǮǶǦǸȂ ǵǴǭǬǫ. 



¾ ǈ 1985 ǩǴǪǹ ȃǰǴǳǴǲǮǷǸ ǕǴǱ ǊȃǨǮǪ ǴǵǹǧǱǮǰǴǨǦǱ ǷǸǦǸȂȄ çǐǱǮǴ Ǯ 
ȃǰǴǳǴǲǮǽǫǷǰǦȅ ǸǫǴǶǮȅ QWERTYè Ǯ ǴǧǳǦǶǹǬǮǱ ǷǸǶǦǳǳǹȄ ǨǫǿȂ. ǕǴ 
ǳǫǵǴǳȅǸǳǴǯ ǵǶǮǽǮǳǫ Ǩ ǱǫǨǴǲ ǹǩǱǹ ǱǦǸǮǳǷǰǴǯ ǰǱǦǨǮǦǸǹǶȁ ǷǸǴǮǸ ȃǸǦ 
ǰǴǲǧǮǳǦǼǮȅ. ǣǸǴ ǳǫǹǪǴǧǳǴ Ƿ ǸǴǽǰǮ ǭǶǫǳǮȅ ȃǶǩǴǳǴǲǮǰǮ. ǊǶǹǩǴǯ ǵǶǮǲǫǶ ð 
ǾǮǶǮǳǦ ǬǫǱǫǭǳǴǪǴǶǴǬǳǴǯ ǰǴǱǫǮ. ǎǷǷǱǫǪǴǨǦǳǮȅ ǵǴǰǦǭǦǱǮ, ǽǸǴ ǸǫǻǳǮǽǫǷǰǮ 
ǴǵǸǮǲǦǱȂǳǦȅ ǾǮǶǮǳǦ ǪǴǶǴǬǳǴǯ ǰǴǱǫǮ ð ǸǦ, ǰǴǸǴǶǦȅ ǵǶǮǳȅǸǦ Ǩ ǖǴǷǷǮǮ, Ǧ ǳǫ 
ǨǴ ǨǷǫǲ ǲǮǶǫ, ǳǴ ǳǮǰǸǴ Ǯǭ-ǭǦ ȃǸǴǩǴ ǳǫ ǧǹǪǫǸ ǲǦǷǷǴǨǴ ǵǫǶǫǰǱǦǪȁǨǦǸȂ ǾǵǦǱȁ.  

¾ ǎ ǮǷǷǱǫǪǹȅ ǪǦǳǳȁǯ ǺǫǳǴǲǫǳ, ǕǴǱ ǊȃǨǮǪ ǵǴǰǦǭǦǱ, ǽǸǴ ǵǶǮ ǶǦǷǵǶǴǷǸǶǦǳǫǳǮǮ 
ǸǫǻǳǮǽǫǷǰǮǻ ǷǸǦǳǪǦǶǸǴǨ ǷǹǿǫǷǸǨǹǫǸ ǨǫǶǴȅǸǳǴǷǸȂ ǵǴǵǦǪǦǳǮȅ Ǩ ǵǴǪǴǧǳȁǯ 
ǷǸǦǳǪǦǶǸ ǴǾǮǧǰǮ. ǇǴǱǫǫ ǸǴǩǴ, ǧǹǪǹǽǮ ǴǪǳǦǬǪȁ ǵǶǮǳȅǸȁǲ, Ǵǳ ǷǸǦǳǴǨǮǸǷȅ 
ǹǪǴǧǳȁǲ Ǯ ǷǴǭǪǦȆǸ ǷǫǸǫǨȁǫ ȃǺǺǫǰǸȁ Ǯ ȃǰǴǳǴǲǮȄ ǳǦ ǲǦǷǾǸǦǧǫ, ǭǦǸǶǹǪǳȅǫǸ 
ǫǩǴ ǮǭǲǫǳǫǳǮǫ Ǯ, ǷǱǫǪǴǨǦǸǫǱȂǳǴ, ǮǷǵǶǦǨǱǫǳǮǫ ǴǾǮǧǰǮ. ǘǦǰ ǨǴǸ ǮǪǫȅ, ǽǸǴ 
ǴǾǮǧǰǮ ǲǴǩǹǸ ǧȁǸȂ ǰǶǦǯǳǫ ǬǮǭǳǫǷǵǴǷǴǧǳȁ Ǯ ǵǫǶǫǪǦǨǦǸȂǷȅ Ǯǭ ǵǴǰǴǱǫǳǮȅ Ǩ 
ǵǴǰǴǱǫǳǮǫ, ǴǽǫǳȂ ǷǵǴǷǴǧǷǸǨǴǨǦǱǦ ǵǴǳǮǲǦǳǮȄ ǨǱǮȅǳǮȅ ǰǹǱȂǸǹǶȁ ǳǦ ǸǴ, ǰǦǰ 
ǬǮǨǹǸ ǷǸǶǦǳȁ.  

¾ ǓǴǧǫǱǫǨǷǰǮǯ ǱǦǹǶǫǦǸ, ǷǴǭǪǦǸǫǱȂ ǸǫǴǶǮǮ ǮǳǷǸǮǸǹǼǮǴǳǦǱȂǳǴǩǴ ǶǦǭǨǮǸǮȅ 
ǊǹǩǱǦǷ ǓǴǶǸ Ǩ ǷǸǦǸȂǫ çǎǳǷǸǮǸǹǸȁ Ǯ ȃǰǴǳǴǲǮǽǫǷǰǮǯ ǶǴǷǸ: ǮǷǸǴǶǮǽǫǷǰǴǫ 
ǨǨǫǪǫǳǮǫè ǴǧȀȅǷǳǮǱ ǶǦǭǱǮǽǮǫ Ǩ ǸǶǦǫǰǸǴǶǮȅǻ ǶǦǭǨǮǸǮȅ ǆǳǩǱǮǮ Ǯ ǎǷǵǦǳǮǮ Ǩ 
XVII-XIX ǨǫǰǦǻ, ǰǴǸǴǶǴǫ ǵǶǴǪǴǱǬǦǫǸǷȅ ǪǴ ǷǮǻ ǵǴǶ. ǈ ǸǴ ǨǶǫǲȅ ǎǷǵǦǳǮȅ Ǯ 
ǆǳǩǱǮȅ ǧȁǱǮ ǷǸǶǦǳǦǲǮ Ƿ ǴǽǫǳȂ ǧǱǮǭǰǮǲǮ ǵǴǰǦǭǦǸǫǱȅǲǮ ǵǴ ǭǦǳȅǸǴǷǸǮ, 
ǳǦǷǫǱǫǳǮȄ, ǵǴǱǮǸǮǽǫǷǰǮǲ ǵǶǴǧǱǫǲǦǲ, ǨǳǫǾǳǫǯ ȃǰǷǵǦǳǷǮǮ. ǓǴ ǽǫǶǫǭ 300 
ǱǫǸ ǆǳǩǱǮȅ ǷǸǦǱǦ ǵǫǶǨǴǯ ǷǸǶǦǳǴǯ ǲǮǶǦ, ǳǦǹǽǳȁǲ ǱǮǪǫǶǴǲ, ǵǶǴǲȁǾǱǫǳǳǴǯ 
ǲǦǷǸǫǶǷǰǴǯ, Ǧ ǎǷǵǦǳǮȅ ð ǴǪǳǴǯ Ǯǭ ǷǦǲȁǻ ǴǸǷǸǦǱȁǻ ǷǸǶǦǳ ǋǨǶǴǵȁ. ǕǶǮǽǮǳǦ? ð 
ǗǱǹǽǦǯǳǴǷǸȂ, ǩǴǨǴǶǮǸ ǓǴǶǸ. ǕǴ ǷǸǫǽǫǳǮȄ ǴǧǷǸǴȅǸǫǱȂǷǸǨ ǨǴǵǶǴǷ Ǵ ǳǦǱǴǩǦǻ Ǩ 
ǎǷǵǦǳǮǮ ǵǴǵǦǱ ǰ ǰǴǶǴǱȄ, Ǧ Ǩ ǆǳǩǱǮǮ ð Ǩ ǶǹǰǮ ǵǦǶǱǦǲǫǳǸǦ. ǕǴǸǴǲ ǵǶǮǪǹǲǦǳȁ 
ǴǧȀȅǷǳǫǳǮȅ ȃǰǴǳǴǲǮǷǸǴǨ, ǽǸǴ ǱǹǽǾǫ, ǰǴǩǪǦ ǳǦǱǴǩǴǵǱǦǸǫǱȂǿǮǰǮ 
ǰǴǳǸǶǴǱǮǶǹȄǸ ǳǦǱǴǩǮ, ǳǴ ȃǸǴ ǨǷǫ ǵǴȅǨǮǱǴǷȂ ǸǴǱȂǰǴ Ǩ XVIII Ǩǫǰǫ, Ǧ ǳǫ Ǩ XVI 
Ǩǫǰǫ, ǰǴǩǪǦ ǶǫǾǫǳǮǫ ǧȁǱǴ ǵǶǮǳȅǸǴ. ǔǳǴ ǵǴǨǱǮȅǱǴ ǳǦ ǶǦǭǨǮǸǮǫ ǷǸǶǦǳ ð Ǩ 
ǆǳǩǱǮǮ ǳǦǱǴǩǴǵǱǦǸǫǱȂǿǮǰǮ ǵǶǮǾǱǮ ǰ ǨȁǨǴǪǹ, ǽǸǴ ǵǶǮǧȁǱȂǳǫǫ 
ǮǳǨǫǷǸǮǶǴǨǦǸȂ Ǯ ǹǨǫǱǮǽǮǨǦǸȂ ǧǴǩǦǸǷǸǨǴ. 

 



¾ ǗǹǿǫǷǸǨǹǫǸ ǱǮ ǨǭǦǮǲǴǷǨȅǭȂ ǲǫǬǪǹ ǷǵǴǷǴǧǳǴǷǸȂȄ ǷǸǶǦǳȁ ǵǶǴǮǭǨǴǪǮǸȂ 
ǶǦǭǳǴǴǧǶǦǭǳȁǫ Ǯ ǷǱǴǬǳȁǫ ǵǶǴǲȁǾǱǫǳǳȁǫ ǸǴǨǦǶȁ Ǯ ǹǶǴǨǳǫǲ ǫȆ 
ǧǱǦǩǴǷǴǷǸǴȅǳǮȅ? ǔǸǨǫǸ ǮǷǰǦǱǮ ȃǰǴǳǴǲǮǷǸȁ Ricardo Hausmann (Harvard 
University)  Ǯ C®sar A. Hidalgo (MIT). ǖǫǭǹǱȂǸǦǸǴǲ ǷǸǦǱǴ 
ǮǷǷǱǫǪǴǨǦǳǮǫ çThe Atlas of Economic Complexity. Mapping Paths to 
Prosperityè. 

¾ ǊǱȅ ǴǼǫǳǰǮ ǨǭǦǮǲǴǷǨȅǭǮ ǧȁǱ ǨǨǫǪȆǳ ǸǦǰǴǯ ǵǴǳȅǸǳȁǯ ǸǫǶǲǮǳ, ǰǦǰ 
ǴǧȀǫǲ ǳǦǰǴǵǱǫǳǳȁǻ ǷǸǶǦǳǴǯ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǻ ǭǳǦǳǮǯ (productive  
knowledge).  ǊǱȅ ǫǩǴ ǶǦǷǽǫǸǦ ǦǳǦǱǮǭǮǶǹȄǸ ǶǦǭǳǴǴǧǶǦǭǮǫ 
ǵǶǴǲȁǾǱǫǳǳȁǻ ǸǴǨǦǶǴǨ, ǰǴǸǴǶȁǫ ȃǰǷǵǴǶǸǮǶǹǫǸ ǷǸǶǦǳǦ (diversity ),  Ǯ 
ǷǸǫǵǫǳȂ ǷǱǴǬǳǴǷǸǮ Ǯǻ ǵǶǴǮǭǨǴǪǷǸǨǦ. ǇǫǶǫǸǷȅ ǨǴ ǨǳǮǲǦǳǮǫ ǸǦǰǬǫ 
ǽǮǷǱǴ ǷǸǶǦǳ, ȃǰǷǵǴǶǸǮǶǹȄǿǮǻ ȃǸǴǸ Ǭǫ ǸǴǨǦǶ (ubiquity ).  ǓǦ ǴǷǳǴǨǦǳǮǮ 
ǶǦǷǽȆǸǴǨ ǷǴǷǸǦǨǮǱǮ ǶǫǯǸǮǳǩ economic complexity  index.  ǈ ǮǸǴǩǫ, ǵǴ 
ǲǳǫǳǮȄ ǦǨǸǴǶǴǨ, ǲǴǬǳǴ ǷǹǪǮǸȂ Ǵǧ ǹǶǴǨǳǫ ǷǱǴǬǳǴǷǸǮ (çǹǲǳǴǷǸǮè) 
ȃǰǴǳǴǲǮǰǮ (economic complexity ) ǩǴǷǹǪǦǶǷǸǨǦ. ǐǦǰ ǴǸǲǫǽǦȄǸ ǹǽȆǳȁǫ-
ǳǴǨǦǸǴǶȁ, ǴǧȀǫǲ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǻ ǭǳǦǳǮǯ, ǳǦǰǴǵǱǫǳǳȁǻ ǷǸǶǦǳǴǯ, ǳǫ 
ǵǶǴǷǸǴ ǨȁǶǦǬǦǫǸ ǹǶǴǨǫǳȂ ǧǱǦǩǴǷǴǷǸǴȅǳǮȅ ǸǴǩǴ ǮǱǮ ǮǳǴǩǴ ǩǴǷǹǪǦǶǷǸǨǦ, 
Ǧ ȅǨǱȅǫǸǷȅ ǫǩǴ ǪǶǦǯǨǫǶǴǲ. ǉǴǨǴǶȅ ǵǴ-ǶǹǷǷǰǮ, ǪǨǮǬǹǿǫǯ ǷǮǱǴǯ.  

¾ ǕǴ ǲǳǫǳǮȄ ǦǨǸǴǶǴǨ, ǵǴǰǦǭǦǸǫǱȂ economic complexity  ǴǧȀȅǷǳȅǫǸ 
ǶǦǭǱǮǽǮȅ Ǩ ǹǶǴǨǳǫ ǬǮǭǳǮ ǲǫǬǪǹ ǷǸǶǦǳǦǲǮ (ǽǫǲ ǧǴǱȂǾǫ productive  
knowledge,  Ǹǫǲ ǨȁǾǫ ǹǶǴǨǫǳȂ ǧǱǦǩǴǷǴǷǸǴȅǳǮǫ ǷǸǶǦǳȁ) Ǯ, ǽǸǴ ǧǴǱǫǫ 
ǨǦǬǳǴ, ǮǲǫǫǸ ǷǵǴǷǴǧǳǴǷǸȂ ǵǶǫǪǷǰǦǭȁǨǦǸȂ ǶǴǷǸ ȃǰǴǳǴǲǮǰǮ. ǆ ǷǸǶǦǳȁ 
ǷǰǱǴǳǳȁ ǵǶǮǻǴǪǮǸȂ ǰ ǹǶǴǨǳȄ ǧǱǦǩǴǵǴǱǹǽǮȅ, ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǲǹ 
ǶǦǭǨǮǸǮȄ Ǯǻ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳǴǩǴ ǭǳǦǳǮȅ (productive  knowledge).  ǘǴ 
ǫǷǸȂ, ǧǫǪǫǳ ǸǴǸ, ǰǸǴ ǵǱǴǻǴ ǹǽǮǸǷȅ. 

 



¾ ǉǱǴǧǦǱȂǳǦȅ ȃǰǴǳǴǲǮǰǦ ǨǷǸǹǵǮǱǦ Ǩ ǴǸǳǴǷǮǸǫǱȂǳǴ ǪǱǮǸǫǱȂǳȁǯ 
ǵǫǶǫǻǴǪǳȁǯ ǵǫǶǮǴǪ ǰ ǰǦǽǫǷǸǨǫǳǳǴǲǹ ǷǴǷǸǴȅǳǮȄ, Ǯ ǹǬǫ ǳǦǽǦǱȂǳǦȅ 
ǺǦǭǦ ȃǸǴǩǴ ǸǶǦǳǭǮǸǦ ǴǧǳǦǶǹǬǮǱǦ ǪǱȅ ǨǷǫǻ ǫǩǴ ǹǽǦǷǸǳǮǰǴǨ 
ǳǫǴǧǻǴǪǮǲǴǷǸȂ ǦǪǦǵǸǦǼǮǮ ǰ çǵǶǴǪǨǮǳǹǸǴǯ ǨǭǦǮǲǴǭǦǨǮǷǮǲǴǷǸǮè Ǩ ǫǩǴ 
ǳǦǼǮǴǳǦǱȂǳȁǻ ǷǴǷǸǦǨǱȅȄǿǮǻ. ǕǴ ǪǦǳǳȁǲ ǎǓǗǔǖ ǱǴǰǴǲǴǸǮǨǴǲ 
ǲǮǶǴǨǴǩǴ ǶǴǷǸǦ ǵǶǦǰǸǮǽǫǷǰǮ ǳǦ ǪǫǷȅǸǮǱǫǸǮȅ ǨǵǫǶȆǪ ǷǸǦǱ ǆǭǮǦǸǷǰǴ-
ǘǮǻǴ-ǴǰǫǦǳǷǰǮǯ ǶǫǩǮǴǳ (ǆǘǖ). ǊǱȅ ǸǴǩǴ, ǽǸǴǧȁ ǽǫǶǫǭ 20-30 ǱǫǸ 
ǴǷǸǦǸȂǷȅ Ǩ ǘǔǕ-10 ǩǱǴǧǦǱȂǳǴǩǴ ǻǴǭȅǯǷǸǨǦ, ǖǴǷǷǮǮ ǵǶǫǪǷǸǴǮǸ ǪǴǧǮǸȂǷȅ 
ǪǴǷǸǴǯǳǴǩǴ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǵǶǮǷǹǸǷǸǨǮȅ Ǩ ȃǸǴǲ ǲǦǰǶǴǶǫǩǮǴǳǫ. 

¾ ǈ ȃǸǮǻ ǴǧǷǸǴȅǸǫǱȂǷǸǨǦǻ ǨȁǧǮǶǦǸȂ ǲǫǬǪǹ ǈǴǷǸǴǰǴǲ Ǯ ǍǦǵǦǪǴǲ ð 
ǵǴǷȁǱǰǦ, ǻǴǸȅ Ǯ ǳǦǨȅǭǽǮǨǦȅ, ǳǴ ǭǦǨǫǪǴǲǴ ǱǴǬǳǦȅ. ǓǴ ǨȁǧǴǶ ǮǳǴǩǴ 
ǵǴǶȅǪǰǦ ǪǫǱǦǸȂ ǳǫǴǧǻǴǪǮǲǴ. ǔǳ ð ǱǮǧǴ Ǩ ǶǫǦǱȂǳǴǲ ǵǫǶǫǻǴǪǫ ǰ ǳǴǨǴǯ 
ǲǴǪǫǱǮ ǶǦǭǨǮǸǮȅ ǽǫǶǫǭ ǲǳǴǩǴǸǶǹǪǳȁǫ ǷǸǶǹǰǸǹǶǳȁǫ ǶǫǺǴǶǲȁ (Ǧ ǵǴ 
ȃǸǴǲǹ ǵǹǸǫǹǰǦǭǦǸǫǱȄ, ǻǴǸȅ Ǯ Ƿ ǶǦǭǳǴǯ ǷǰǴǶǴǷǸȂȄ, ǪǨǮǬǹǸǷȅ ǨǷǫ 
ǩǱǦǨǳȁǫ ȃǰǴǳǴǲǮǰǮ ǲǮǶǦ), ǱǮǧǴ Ǩ ǵǫǶǫǲǫǿǫǳǮǮ ǨǴ çǨǸǴǶǹȄ ǱǮǩǹè 
ǩǱǴǧǦǱȂǳǴǩǴ ǻǴǭȅǯǷǸǨǦ ǳǦ ǵǴǭǮǼǮȄ çǳǦǧǱȄǪǦǸǫǱȅ ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǦǻè 
ǭǦ ǨǷǫǲ ǵǶǴǮǷǻǴǪȅǿǮǲ. ǑǮǪǫǶȁ (ǐǮǸǦǯ, ǗǞǆ Ǯ ǎǳǪǮȅ), ǷǹǪȅ ǵǴ 
ǵǶǴǩǳǴǭǦǲ, ǳǦ ǪǮǷǸǦǳǼǮǮ ǹǬǫ ǧǱǮǬǦǯǾǮǻ 10-15 ǱǫǸ ǶǫǭǰǴ ǹǻǴǪȅǸ Ǩ 
ǴǸǶȁǨ. 

¾ ǙǳǮǨǫǶǷǦǱȂǳȁǻ ǪǱȅ ǨǷǫǻ ǷǸǶǦǳ ǶǫǼǫǵǸǴǨ ǨǴǨǱǫǽǫǳǮȅ Ǫǫǳǫǩ Ǩ 
ǮǳǳǴǨǦǼǮǮ ǫǿȆ ǳǫ ǮǭǴǧǶǫǱǮ. ǓǴ ǲǮǳǮǲǦǱȂǳȁǫ ǸǶǫǧǴǨǦǳǮȅ ǫǷǸȂ. ǖǫǽȂ 
Ǵ ǷǴǭǪǦǳǮǮ ǧǱǦǩǴǵǶǮȅǸǳǴǩǴ ǵǶǦǨǴǨǴǩǴ ǰǱǮǲǦǸǦ ǪǱȅ:  

¾ 1) ǵǶǮǨǱǫǽǫǳǮȅ ǮǳǴǷǸǶǦǳǳȁǻ ǮǳǨǫǷǸǮǼǮǯ Ƿ ǼǫǱȂȄ ǴǶǩǦǳǮǭǦǼǮǮ 
ǵǶǮǧȁǱȂǳȁǻ ǵǶǴǮǭǨǴǪǷǸǨ;  

¾ 2) ǶǴǷǸǦ ǷǴǧǷǸǨǫǳǳȁǻ ǰǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳȁǻ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳȁǻ ǷǮǱ;  

¾ 3) ǸǨǴǶǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ ǵǫǶǫǪǴǨǴǯ ǳǦǹǽǳǴǯ ǲȁǷǱǮ, ǷǵǴǷǴǧǳǴǯ ǧȁǸȂ ǳǦ 
ǴǷǸǶǮǫ ǳǴǨǫǯǾǮǻ ǪǴǷǸǮǬǫǳǮǯ Ǯ ǵǶǴǪǨǮǩǦǸȂ ǸǫǻǳǴǱǴǩǮǮ. 

 



¾ ǈ ǹǷǱǴǨǮȅǻ ǵǦǪǫǳǮȅ ǶǴǷǷǮǯǷǰǴǯ ȃǰǴǳǴǲǮǰǮ, ǨȁǭǨǦǳǳǴǩǴ ǨǴǭǳǮǰǾǮǲ Ǩ 
2013-2014 ǩǩ. ǷǴǽǫǸǦǳǮǫǲ ǳǫǩǦǸǮǨǳȁǻ ǺǦǰǸǴǶǴǨ (ǴǸǷǹǸǷǸǨǮǫ 
ǷǸǶǹǰǸǹǶǳȁǻ ǶǫǺǴǶǲ, ǷǳǮǬǫǳǮǫ Ǽǫǳ ǳǦ ǷȁǶȂǫ, ǷǦǳǰǼǮǮ), ǶǹǰǴǨǴǪǷǸǨǴ 
ǖǴǷǷǮǮ ǵȁǸǦǫǸǷȅ ǹǰǶǫǵǱȅǸȂ ǷǨȅǭǮ Ƿ ǦǭǮǦǸǷǰǮǲǮ ǩǴǷǹǪǦǶǷǸǨǦǲǮ. 
çǕǴǨǴǶǴǸ ǰ ǆǭǮǮè ǪǴǱǬǫǳ ǳǫ ǸǴǱȂǰǴ ǵǴǲǴǽȂ ǶǦǭǨǮǸǮȄ ǶǴǷǷǮǯǷǰǴǩǴ 
ǊǦǱȂǳǫǩǴ ǈǴǷǸǴǰǦ, ǳǴ Ǯ ǰǴǲǵǫǳǷǮǶǴǨǦǸȂ ǵǴǸǫǶǮ ǴǸ ǷǨǴǶǦǽǮǨǦǳǮȅ 
ǷǴǸǶǹǪǳǮǽǫǷǸǨǦ Ƿ ǋǗ, ǗǞǆ Ǯ Ǯǻ ǷǴȄǭǳǮǰǦǲǮ. ǈ ǼǫǱǴǲ ǵǴȅǨǱǫǳǮǫ 
ǴǷǲȁǷǱǫǳǳǴǯ ǨǳǫǾǳǫȃǰǴǳǴǲǮǽǫǷǰǴǯ ǷǸǶǦǸǫǩǮǮ Ǩ ǈǴǷǸǴǽǳǴǯ ǆǭǮǮ 
ǧǹǪǫǸ ǪǱȅ ǖǴǷǷǮǮ ǪǨǮǬǫǳǮǫǲ Ǩ ǨǫǶǳǴǲ ǳǦǵǶǦǨǱǫǳǮǮ ð ǶǴǷǸ ȃǸǴǩǴ 
ǶǫǩǮǴǳǦ ǷǵǴǷǴǧǫǳ ǧȁǸȂ ǪǶǦǯǨǫǶǴǲ ǪǱȅ ǶǴǷǷǮǯǷǰǴǯ ȃǰǴǳǴǲǮǰǮ Ǩ 
ǼǫǱǴǲ. ǆǭǮǦǸǷǰǮǫ ǨǴǭǲǴǬǳǴǷǸǮ ǖǴǷǷǮǮ ǳǫ ǮǷǽǫǶǵȁǨǦȄǸǷȅ ǪǴǷǸǹǵǴǲ ǰ 
ǳǴǨȁǲ ǶȁǳǰǦǲ ǪǱȅ ȃǰǷǵǴǶǸǦ ǷȁǶȂȅ ð ǷǸǶǦǳȁ ǆǘǖ ǲǴǩǹǸ ǸǦǰǬǫ ǷǸǦǸȂ 
ǮǷǸǴǽǳǮǰǴǲ ǰǦǵǮǸǦǱǦ Ǯ ǸǫǻǳǴǱǴǩǮǯ. 

¾ ǎǭ ǷǸǶǦǳ ǈǴǷǸǴǽǳǴǯ ǆǭǮǮ ǳǦǮǧǴǱǫǫ ǨǵǫǽǦǸǱȅȄǿǮǫ ǹǷǵǫǻǮ ǐǮǸǦȅ, ǳǴ 
ǳǦǷǰǴǱȂǰǴ ǐǮǸǦǯ ǷǲǴǬǫǸ ǷǸǦǸȂ ǮǷǸǴǽǳǮǰǴǲ ǰǦǵǮǸǦǱǦ Ǯ ǸǫǻǳǴǱǴǩǮǯ ǪǱȅ 
ǖǴǷǷǮǮ ð ǫǿȆ ǧǴǱȂǾǴǯ ǨǴǵǶǴǷ. ǕǴǰǦ ǰǮǸǦǯǷǰǮǫ ǮǳǨǫǷǸǮǼǮǮ ǵǶǮǻǴǪȅǸ Ǩ 
ǗǞǆ, ǋǨǶǴǵǹ, ǷǸǶǦǳȁ ǆǺǶǮǰǮ Ǯ ǤǬǳǴǯ ǆǲǫǶǮǰǮ. ǊǴǱȅ Ǭǫ ǮǳǨǫǷǸǮǼǮǯ 
ǐǮǸǦȅ Ǩ ȃǰǴǳǴǲǮǰǹ ǖǴǷǷǮǮ ǨǫǷȂǲǦ ǳǮǭǰǦȅ. ǕǴǷǫǲǹ ǵǴǨǴǶǴǸ ǶǴǷǷǮǯǷǰǴǯ 
ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǵǴǱǮǸǮǰǮ ǳǦ ǈǴǷǸǴǰ, ǦǳǴǳǷǮǶǴǨǦǳǳȁǯ ǵǴǷǱǫ 
ǵǶǮǷǴǫǪǮǳǫǳǮȅ ǐǶȁǲǦ Ǯ ǳǦǽǦǱǦ ǷǦǳǰǼǮǴǳǳǴǯ ǨǴǯǳȁ Ƿ ǍǦǵǦǪǴǲ, 
ǵǴǷǸǫǵǫǳǳǴ ǭǦǻǴǪǮǸ Ǩ ǸǹǵǮǰ: ǨȁǧǶǦǳǳȁǯ ǳǦ ǶǴǱȂ ǰǱȄǽǫǨǴǩǴ ǵǦǶǸǳȆǶǦ 
ǐǮǸǦǯ ǳǫ ǷǵǫǾǮǸ ǨǰǱǦǪȁǨǦǸȂ ǪǫǳȂǩǮ Ǩ ǶǴǷǷǮǯǷǰǮǫ ǵǶǴǫǰǸȁ, 
ǴǩǶǦǳǮǽǮǨǦȅǷȂ ǳǮǽǫǲ ǳǫ ǴǧȅǭȁǨǦȄǿǮǲǮ ǪǴǰǹǲǫǳǸǦǲǮ. 

 



¾ ǈ Ǵǧǿǫǲ ǰǴǳǸǫǰǷǸǫ ǵǴǨǴǶǴǸǦ ǰ ǆǭǮǮ ǵǴ ǽǦǷǸǮ ǹǷǵǫǾǳǴǩǴ 
ǷǴǸǶǹǪǳǮǽǫǷǸǨǦ Ǩ ǴǧǱǦǷǸǮ ǮǳǳǴǨǦǼǮǯ ǵǶǫǪǷǸǦǨǱȅǫǸǷȅ ǹǲǫǷǸǳȁǲ 
ǵǶǮǨǫǷǸǮ Ǩ ǰǦǽǫǷǸǨǫ ǵǶǮǲǫǶǦ ǷǴǸǶǹǪǳǮǽǫǷǸǨǴ Ǩ ǷǺǫǶǫ ǵǫǶǫǪǴǨȁǻ 
ǸǫǻǳǴǱǴǩǮȅǻ ǐǮǸǦȅ Ǯ ǎǭǶǦǮǱȅ.  

¾ ǈ ǳǦǽǦǱǫ 2015 ǩǴǪǦ ǮǭǶǦǮǱȂǷǰǴǫ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǫǷǰǴǫ ǵǶǫǪǵǶǮȅǸǮǫ 
WLCSP, ǵǶǮǳǦǪǱǫǬǦǿǫǫ ǷǴǨǲǫǷǸǳǴǲǹ ǮǭǶǦǮǱȂǷǰǴ-ǰǮǸǦǯǷǰǴǲǹ ǺǴǳǪǹ 
ǵǶȅǲȁǻ ǮǳǨǫǷǸǮǼǮǯ çǎǳǺǮǳǮǸǮ ǉǶǹǵǵè, ǷǸǦǱǴ ǵǫǶǨǴǯ ǵǹǧǱǮǽǳǴǯ 
ǰǴǲǵǦǳǮǫǯ, ǮǲǫȄǿǫǯ ǳǫ ǰǮǸǦǯǷǰǮǻ ǷǴǹǽǶǫǪǮǸǫǱǫǯ, ǽȂǮ ǦǰǼǮǮ ǧǹǪǹǸ 
ǵǶǴǪǦǨǦǸȂǷȅ ǳǦ ǞǦǳǻǦǯǷǰǴǯ ǺǴǳǪǴǨǴǯ ǧǮǶǬǫ. ǎǳǴǷǸǶǦǳǳȁǲ ǺǮǶǲǦǲ 
ǴǺǮǼǮǦǱȂǳǴ ǭǦǵǶǫǿǫǳǴ ǵǶǴǪǦǨǦǸȂ ǷǨǴǮ ǦǰǼǮǮ ǳǦ ǰǮǸǦǯǷǰǮǻ ǺǴǳǪǴǨȁǻ 
ǧǮǶǬǦǻ. ǘǴǸ ǺǦǰǸ, ǽǸǴ ǐǮǸǦǯ ǵǴǭǨǴǱǮǱ ǺǮǶǲǫ Ƿ ǮǭǶǦǮǱȂǷǰǮǲǮ 
ǷǴǹǽǶǫǪǮǸǫǱȅǲǮ ǵǶǴǪǦǨǦǸȂǷȅ Ǩ ǞǦǳǻǦǫ, ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ 
ǳǫǧǴǱȂǾǴǯ, ǳǴ ǨǦǬǳȁǯ ǾǦǩ, ǨǴǭǲǴǬǳǴ, ǪǫǲǴǳǷǸǶǮǶǹȄǿǮǯ ǨȁǷǴǰǹȄ 
ǭǦǮǳǸǫǶǫǷǴǨǦǳǳǴǷǸȂ ǰǮǸǦǯǷǰǮǻ ǨǱǦǷǸǫǯ Ǩ ǮǭǶǦǮǱȂǷǰǮǻ ǸǫǻǳǴǱǴǩǮȅǻ.  

¾ ǘǴǶǩǴǨȁǫ ǴǸǳǴǾǫǳǮȅ ǲǫǬǪǹ ǎǭǶǦǮǱǫǲ Ǯ ǐǮǸǦǫǲ ǶǦǷǷǲǦǸǶǮǨǦȄǸǷȅ 
ǮǭǶǦǮǱȂǷǰǮǲǮ ǱǮǪǫǶǦǲǮ ǰǦǰ ǴǪǳǴ Ǯǭ ǳǦǮǧǴǱǫǫ ǵǶǮǴǶǮǸǫǸǳȁǻ 
ǳǦǵǶǦǨǱǫǳǮǯ ǨǳǫǾǳǫǯ ȃǰǴǳǴǲǮǰǮ. ǈǴ ǨǶǫǲȅ ǷǨǴǫǯ ǵǴǫǭǪǰǮ Ǩ ǐǮǸǦǯ, 
ǵǶǫǲȂǫǶ-ǲǮǳǮǷǸǶ ǎǭǶǦǮǱȅ ǇǮǳȂȅǲǮǳ ǓǫǸǦǳǮȅǩǹ ǵǴǪǽǫǶǰǳǹǱ, ǽǸǴ 
ǧǹǪǹǿǫǫ ǭǦ ǷǸǶǦǳǦǲǮ, ǷǵǴǷǴǧǳȁǲǮ ǵǶǴǮǭǨǴǪǮǸȂ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǹȄ 
ǷǴǧǷǸǨǫǳǳǴǷǸȂ Ǯ ǵǶǫǨǶǦǿǦǸȂ Ǯǻ Ǩ ǮǳǳǴǨǦǼǮǮ Ǯ ǸǫǻǳǴǱǴǩǮǮ. çǎǭǶǦǮǱȂ 
ǳǫ ǷǸǴǱȂ ǨǫǱǮǰ, ǰǦǰ ǐǮǸǦǯ, ð ǷǰǦǭǦǱ ǵǶǫǲȂǫǶ-ǲǮǳǮǷǸǶ ǎǭǶǦǮǱȅ, ð 
ǨǴǷǫǲȂ ǲǮǱǱǮǴǳǴǨ ǬǮǸǫǱǫǯ, ȃǸǴ ǵǶǮǲǫǶǳǴ ǸǶǫǸȂ ǳǦǷǫǱǫǳǮȅ ǞǦǳǻǦȅ. 
ǓǴ ǵǴ ǷǶǦǨǳǫǳǮȄ Ƿ ǳǦǾǮǲǮ ǶǦǭǲǫǶǦǲǮ, ǲȁ ǵǶǴǮǭǨǴǪǮǲ ǧǴǱȂǾǫ 
ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǴǯ ǷǴǧǷǸǨǫǳǳǴǷǸǮ, ǽǫǲ ǱȄǧǦȅ ǪǶǹǩǦȅ ǷǸǶǦǳǦ Ǩ ǲǮǶǫ. 
ǕǦǶǸǳȆǶǷǸǨǴ ǲǫǬǪǹ ǮǭǴǧǶǫǸǦǸǫǱȂǷǰǴǯ ǷǵǴǷǴǧǳǴǷǸȂȄ ǎǭǶǦǮǱȅ Ǯ 
ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǲǮ ǲǴǿǳǴǷǸȅǲǮ ǐǮǸǦȅ ǲǴǬǫǸ ǷǸǦǸȂ ǽǶǫǭǨȁǽǦǯǳǴ 
ǨȁǮǩǶȁǾǳǴǯ ǰǴǲǧǮǳǦǼǮǫǯè. ǕǴǻǴǬǫ, ǽǸǴ Ǩ ǐǮǸǦǫ ǵǴǱǳǴǷǸȂȄ 
ǶǦǭǪǫǱȅȄǸ ǲǳǫǳǮǫ ǮǭǶǦǮǱȂǷǰǴǩǴ ǵǶǫǲȂǫǶǦ. ǈ ǵǴǷǱǫǪǳǮǫ ǩǴǪȁ 
ȃǰǴǳǴǲǮǽǫǷǰǮǫ ǴǸǳǴǾǫǳǮȅ ǲǫǬǪǹ ǷǸǶǦǳǦǲǮ ǶǦǭǨǮǨǦȄǸǷȅ ǨǷǫ 
ǮǳǸǫǳǷǮǨǳǫǫ.  

 



¾ ǈǴǭǨǶǦǿǦȅǷȂ ǳǫǵǴǷǶǫǪǷǸǨǫǳǳǴ ǰ Ǹǫǲǫ ǨǭǦǮǲǴǷǨȅǭǮ ǮǳǳǴǨǦǼǮǯ Ǯ 
ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ, ǷǸǴǮǸ ǴǧǶǦǸǮǸȂ ǨǳǮǲǦǳǮǫ ǳǦ 
ǷǸǦǸȂȄ ǒǮǻǦǮǱǦ ǗǨǦǶǮǽǫǨǷǰǴǩǴ çǕǴǽǫǲǹ Ǩ ǖǴǷǷǮǮ ǳǫǸ 
ǩǶǦǬǪǦǳǷǰǴǩǴ/ǰǴǲǲǫǶǽǫǷǰǴǩǴ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ 
ǵǶǴǮǭǨǴǪǷǸǨǦè. ǈ ȃǸǴǯ ǷǸǦǸȂǫ ǦǨǸǴǶ ǵȁǸǦǫǸǷȅ ǶǦǭǴǧǶǦǸȂǷȅ, ǽǫǲ 
ǴǸǱǮǽǦȄǸǷȅ çǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǫè ǰǴǲǵǦǳǮǮ ǴǸ 
çǳǮǭǰǴǸǫǻǳǴǱǴǩǮǽǳȁǻè, ǽǸǴ ǳǹǬǳǴ, ǽǸǴǧȁ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǫ 
ǰǴǲǵǦǳǮǮ ǲǴǩǱǮ ǶǴǬǪǦǸȂǷȅ Ǯ ǨȁǬǮǨǦǸȂ, ǵǴǽǫǲǹ Ƿ ǷǴǺǸǴǲ ǹ ǳǦǷ ǱǹǽǾǫ, 
ǽǫǲ Ƿ ǻǦǶǪǴǲ, Ƿ ǽǫǩǴ ǳǦǽǮǳǦǱǦǷȂ ǰǶǫǲǳǮǫǨǦȅ ǪǴǱǮǳǦ Ǩ ǗǞǆ Ǯ ǲǴǬǳǴ 
ǱǮ ǫȆ çǷǰǴǵǮǶǴǨǦǸȂè, ǵǴǽǫǲǹ ǐǮǸǦǯ ǨǷǫǻ ǶǨȆǸ, Ǧ ǸǦǰǬǫ, ǽǸǴ 
ǵǶǴǮǷǻǴǪǮǸ Ǩ ǗǰǴǱǰǴǨǴ, ǖǔǗǓǆǓǔ, ǚǴǳǪǫ ǵǫǶǷǵǫǰǸǮǨǳȁǻ 
ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ ǵǶǮǨǫǪǹǸ ǱǮ ǴǳǮ ǰ ǶǦǷǼǨǫǸǹ ǶǴǷǷǮǯǷǰǮǻ ǮǳǳǴǨǦǼǮǯ. 

¾ ǆǨǸǴǶ ǵǴǪǽȆǶǰǮǨǦǫǸ, ǽǸǴ ǷǦǲǴǫ ǧǴǱȂǾǴǫ ǾǮǶǴǰǴ ǶǦǷǵǶǴǷǸǶǦǳȆǳǳǴǫ 
ǭǦǧǱǹǬǪǫǳǮǫ Ǵ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳǴǲ ǵǶǴǮǭǨǴǪǷǸǨǫ ð ȃǸǴ ǸǴ, ǽǸǴ ǸǦǲ 
ǴǽǫǳȂ ǨȁǷǴǰǮǫ ǵǶǮǧȁǱǮ, ǶǦǧǴǸǦ ǳǫ ǵȁǱȂǳǦȅ, Ǧ ǩǶȅǭǳȁǫ Ǯ ǸǶǹǪǴȆǲǰǮǫ 
ǵǶǴǮǭǨǴǪǷǸǨǦ (ȃǳǫǶǩǫǸǮǰǦ, ǪǴǧȁǽǦ Ǯ ǵǫǶǫǶǦǧǴǸǰǦ ǵǴǱǫǭǳȁǻ 
ǮǷǰǴǵǦǫǲȁǻ, ǵǮǿǫǨǦȅ ǵǶǴǲȁǾǱǫǳǳǴǷǸȂ) ǳǫ ǴǽǫǳȂ ǨǦǬǳȁ, ǷǦǲǴ 
ǺǮǭǮǽǫǷǰǴǫ ǵǶǴǮǭǨǴǪǷǸǨǴ ǶǦǭǶǦǧǴǸǦǳǳȁǻ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǻ 
ǹǷǸǶǴǯǷǸǨ ǱǹǽǾǫ ǴǷǸǦǨǮǸȂ ǷǸǶǦǳǦǲ 3-ǩǴ ǲǮǶǦ Ǯ ǫǪǮǳǷǸǨǫǳǳǴǫ, ǽǸǴ 
ȅǰǴǧȁ ǲǫǾǦǫǸ ǶǦǷǼǨǫǸǹ ǻǦǯ-ǸǫǰǦ Ǩ ǖǴǷǷǮǮ ð ȃǸǴ ǨǴǶǴǨǷǸǨǴ, ǰǴǶǶǹǵǼǮȅ, 
ǳǫ ǵǶǴǪǦȄǸ ǳǹǬǳǴǫ ǴǧǴǶǹǪǴǨǦǳǮǫ, ǴǸǷǹǸǷǸǨǮǫ ǷǨǴǮǻ ǊǬǴǧǷǴǨ.  

 



¾ ǈ ǶǫǦǱȂǳǴǷǸǮ ǨǷǫ ǴǰǦǭȁǨǦǫǸǷȅ ǳǫ ǸǦǰ: ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǯ ǧǮǭǳǫǷ 
ǮǲǫǫǸ ǨȁǷǴǰǮǫ ǸǶǫǧǴǨǦǳǮȅ ǰ ǰǦǵǮǸǦǱǹ, ǷǶǴǰǮ ǴǰǹǵǦǫǲǴǷǸǮ ǪǱǮǳǳȁǫ, 
ǶǮǷǰǮ ǨǷǫǩǪǦ ǫǷǸȂ, ǵǶǮǧȁǱȂ ǰǦǵǦǫǸ ǲǫǪǱǫǳǳǴ Ǯ ǳǫ ǵǴǶǦǬǦǫǸ 
ǨǴǴǧǶǦǬǫǳǮǫ (ǱǮǾȂ ǮǳǴǩǪǦ ǧȁǨǦȄǸ ǨȁǪǦȄǿǮǫǷȅ ǶǫǭǹǱȂǸǦǸȁ, ǰǴǩǪǦ 
ǵǴǱǹǽǮǱǮ çǭǦǰǶȁǨǦȄǿǮǯè ǵǦǸǫǳǸ ǳǦ ǴǽǫǳȂ çǨǰǹǷǳǹȄè ǸǫǻǳǴǱǴǩǮȄ, Ǯ 
ǫǷǸȂ ǶǫǷǹǶǷȁ ǽǸǴǧȁ ǭǦǿǮǿǦǸȂ ǫǩǴ Ǩ ǷǹǪǫ, ǨǵǶǴǽǫǲ, ǸǦǰǮǫ ǸǫǻǳǴǱǴǩǮǮ 
Ǯ ǶǦǭǶǦǧǦǸȁǨǦǸȂ ǪȆǾǫǨǴ ǳǫ ǵǴǱǹǽǮǸǷȅ). ǓǦ ǍǦǵǦǪǫ ǮǳǨǫǷǸǮǼǮǮ Ǩ 
ǨȁǷǴǰǮǫ ǸǫǻǳǴǱǴǩǮǮ ǵǴǾǱǮ ǸǴǱȂǰǴ ǵǴǸǴǲǹ, ǽǸǴ Ǩ ǴǧȁǽǳǴǲ, ǵǶǴǷǸǴǲ 
ǧǮǭǳǫǷǫ ǪǫǱǦǸȂ ǹǬǫ ǧȁǱǴ ǳǫǽǫǩǴ, ǵǱȄǷ ǩǴǷǹǪǦǶǷǸǨǴ, ǴǵǱǦǽǮǨǦȅ ǶǦǧǴǸǹ 
ǵǴ ǨǴǫǳǳȁǲ ǰǴǳǸǶǦǰǸǦǲ, ǵǴǭǨǴǱȅǱǴ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǹȄ ǷǴǧǷǸǨǫǳǳǴǷǸȂ 
ǴǷǸǦǨǱȅǸȂ ǹ ǮǷǵǴǱǳǮǸǫǱȅ Ǯ ǮǷǵǴǱȂǭǴǨǦǸȂ Ǩ ǰǴǲǲǫǶǽǫǷǰǮǻ ǼǫǱȅǻ.  

¾ ǐǶǴǲǫ ǸǴǩǴ, Ǹǫ, ǰǸǴ ǷǱǹǾǦȄǸ ǦǲǫǶǮǰǦǳǷǰǮǫ ǵǴǱǮǸǮǽǫǷǰǮǫ ǵǫǶǫǪǦǽǮ 
ǪǱȅ çǨǳǹǸǶǫǳǳǫǩǴ ǹǵǴǸǶǫǧǱǫǳǮȅè, ǳǦǨǫǶǳȅǰǦ ǷǱȁǾǦǱǮ ǺǶǦǭǹ çBringing 
the Jobs Back Homeè: ȃǸǴ ǺǦǰǸǮǽǫǷǰǮ ǵǶǮǭǳǦǳǮǫ, ǽǸǴ 
ǵǴǷǸǮǳǪǹǷǸǶǮǦǱȂǳǦȅ ȃǰǴǳǴǲǮǰǦ (çǲȁ ǶǦǭǶǦǧǦǸȁǨǦǫǲ, Ǧ ǴǧǫǭȂȅǳȁ ǭǦ 
ǲǴǶǫǲ ǷǴǧǮǶǦȄǸè) Ƿǫǧȅ ǳǫ ǴǵǶǦǨǪǦǱǦ Ǯ ǵǶǮǨǴǪǮǸ ǰ ǨȁǲǮǶǦǳǮȄ ǼǫǱȁǻ 
ǷǫǰǸǴǶǴǨ ȃǰǴǳǴǲǮǰǮ. 

¾ ǈ ǭǦǰǱȄǽǫǳǮǮ ǦǨǸǴǶ ǪǫǱǦǫǸ ǴǧǴǷǳǴǨǦǳǮǫ Ǯ ǽȆǸǰǮǫ ǨȁǨǴǪȁ, ǽǸǴ ǪǱȅ 
ǸǴǩǴ, ǽǸǴǧȁ ǰǴǲǲǫǶǽǫǷǰǴǫ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǫǷǰǴǫ ǵǶǴǮǭǨǴǪǷǸǨǴ 
ǶǴǬǪǦǱǴǷȂ Ǯ ǨȁǬǮǨǦǱǴ, ȃǸǴ ǪǴǱǬǳǴ ǧȁǸȂ ǨȁǩǴǪǳǴ, ǪǴǱǬǳǴ ǧȁǸȂ ǲǳǴǩǴ 
ǱȄǪǫǯ, ǹ ǰǴǸǴǶȁǻ ǫǷǸȂ ǪǫǳȂǩǮ ǳǦ ǵǶǴǨǫǶǰǹ Ǯ ǵǦǸǫǳǸǳǹȄ ǭǦǿǮǸǹ ǰǹǽǮ 
ǮǪǫǯ, ǪǴǱǬǫǳ ǧȁǸȂ ǪǴǷǸǹǵǫǳ ǪǫǾȆǨȁǯ ǰǦǵǮǸǦǱ ǪǱȅ ǶǫǦǱǮǭǦǼǮǮ, 
ǪǴǱǬǳǴ ǧȁǸȂ ǲǳǴǩǴ ǮǳǬǫǳǫǶǴǨ, ǰǴǸǴǶȁǫ ǧǹǪǹǸ ǶǫǦǱǮǭǴǨȁǨǦǸȂ ǮǪǫȄ ǳǦ 
ǵǶǦǰǸǮǰǫ, ǵǶǴǼǫǷǷ ǶǫǦǱǮǭǦǼǮǮ ǳǫ ǪǴǱǬǫǳ ǧȁǸȂ ǹǷǹǩǹǧǱȆǳ 
ǱǴǩǮǷǸǮǽǫǷǰǮǲǮ (ǷǰǴǶǴǷǸȂ Ǯ ǷǸǴǮǲǴǷǸȂ ǷǱǹǬǧ ǪǴǷǸǦǨǰǮ, Ǽǫǳȁ 
ǱǴǰǦǱȂǳȁǻ ǰǴǲǵǦǳǮǯ-ǮǷǵǴǱǳǮǸǫǱǫǯ) Ǯ ǧȄǶǴǰǶǦǸǮǽǫǷǰǮǲǮ 
ǷǱǴǬǳǴǷǸȅǲǮ (ǷǫǶǸǮǺǮǰǦǼǮȅ, ǰǶǮǵǸǴǩǶǦǺǮȅ Ǯ ǵǶǴǽǫǫ). 

 



¾ ǝǦǷǸǴ ǵǶǮǻǴǪǮǸǷȅ ǷǱȁǾǦǸȂ, ǽǸǴ ǪǴǻǴǪȁ ǴǸ ǪǴǧȁǽǮ Ǯ ǵǫǶǫǶǦǧǴǸǰǮ 
ǳǫǺǸǮ (Ǯ ǪǶǹǩǮǻ ǶǫǷǹǶǷǴǨ) ǳǫǨǴǭǲǴǬǳǴ ǵǴǸǶǦǸǮǸȂ, Ǹ. ǰ. ǴǳǮ 
ǳǫǮǭǧǫǬǳǴ ǨȁǭǴǨǹǸ ǮǳǺǱȅǼǮȄ (ǩǴǱǱǦǳǪǷǰǦȅ ǧǴǱǫǭǳȂ). ǓǦ ǷǦǲǴǲ ǪǫǱǫ, 
ǰǴǳǫǽǳǴ Ǭǫ, Ǯǻ ǲǴǬǳǴ ǵǴǸǶǦǸǮǸȂ ǧǫǭ ǮǳǺǱȅǼǮǮ ǨǳǹǸǶǮ ǷǸǶǦǳȁ. ǊǱȅ 
ȃǸǴǩǴ Ǯǻ ǳǹǬǳǴ ǸǶǦǸǮǸȂ ǭǦ ǩǶǦǳǮǼǫǯ, ǵǴǰǹǵǦȅ ǮǲǵǴǶǸǳǴǫ ǴǧǴǶǹǪǴǨǦǳǮǫ 
ǪǱȅ ǵǶǴǮǭǨǴǪǷǸǨǦ (ǫǷǱǮ ǵǶǴǪǦǪǹǸ), ǴǵǱǦǽǮǨǦȅ ǨǶǫǲȅ ǶǦǧǴǸȁ 
ǭǦǶǹǧǫǬǳȁǻ ǮǳǬǫǳǫǶǴǨ, ǰǴǸǴǶȁǻ ǳǦǲ ǳǫ ǻǨǦǸǦǫǸ (çǮǳǷǴǶǷǮǳǩè), 
ǵǴǰǹǵǦȅ ǭǦǶǹǧǫǬǳȁǫ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǫ ǰǴǲǵǦǳǮǮ (ǫǷǱǮ ǵǶǴǪǦǪǹǸ). 
ǋǷǸǫǷǸǨǫǳǳǴ, ǷǦǲǴǲǹ ǩǴǷǹǪǦǶǷǸǨǹ ǴǧǴǶǹǪǴǨǦǳǮǫ Ǯ ǽǫǱǴǨǫǰǴ-ǽǦǷȁ 
ǮǳǬǫǳǫǶǴǨ ǴǷǴǧǴ ǳǫ ǳǹǬǳȁ, Ǧ, ǷǱǫǪǴǨǦǸǫǱȂǳǴ, ǪǴǱǬǫǳ ǧȁǸȂ 
ǲǫǻǦǳǮǭǲ, ǵǴ ǰǴǸǴǶǴǲǹ ǽǦǷǸǳȁǫ ǰǴǲǵǦǳǮǮ Ǩ ǰǴǳǰǹǶǷǳǴǲ ǵǴǶȅǪǰǫ 
ǲǴǩǱǮ ǧȁ ǵǴǱǹǽǦǸȂ ǽǦǷǸȂ ǨǦǱȄǸǳȁǻ ǪǴǻǴǪǴǨ ǩǴǷǹǪǦǶǷǸǨǦ ǵǶȅǲǴ Ǩ ǨǮǪǫ 
ǨǦǱȄǸȁ ǪǱȅ ǶǦǷǻǴǪǴǨ ǷǸǶǴǩǴ ǭǦ ǵǶǫǪǫǱǦǲǮ ǷǸǶǦǳȁ. ǈǵǶǴǽǫǲ, ǫǷǱǮ 
ǧȁǸȂ ǶǫǦǱǮǷǸǦǲǮ, ǴǬǮǪǦǸȂ ǵǴȅǨǱǫǳǮȅ ǵǴǪǴǧǳǴǩǴ ǲǫǻǦǳǮǭǲǦ Ǩ ǖǴǷǷǮǮ 
Ǩ ǴǧǴǭǶǮǲǴǲ ǧǹǪǹǿǫǲ ǳǫ ǵǶǮǻǴǪǮǸǷȅ.  

¾ ǈ ǖǴǷǷǮǮ ǵǴǽǸǮ ǳǫǸ, ǵǴǸǴǲǹ ǽǸǴ Ǩ ǵǶǴǼǫǷǷǫ ǵǶǮǨǦǸǮǭǦǼǮǮ ǽǦǷǸǳȁǯ 
ǧǮǭǳǫǷ ǵǴǱǹǽǮǱ çǵǶǴǷǸȁǫè, ǨȁǷǴǰǴǪǴǻǴǪǳȁǫ ǦǰǸǮǨȁ. ǈ ǪǦǱȂǳǫǯǾǫǲ, 
ȃǸǴǸ ǧǮǭǳǫǷ ǱǴǧǧǮǶǴǨǦǱ ǭǦǰǴǳȁ, ǷǴǻǶǦǳȅȄǿǮǫ ǪǴǻǴǪȁ çǨȁǾǫ 
ǶȁǳǴǽǳȁǻè ǪǱȅ ǵǶǴǷǸǴǩǴ, ǳǮǭǰǴǸǫǻǳǴǱǴǩǮǽǳǴǩǴ ǧǮǭǳǫǷǦ. ǖǦǷǼǨǫǸ 
ǧȄǶǴǰǶǦǸǮǮ Ǯ ǶǦǭǳǴǩǴ ǶǴǪǦ ǮǷǰǹǷǷǸǨǫǳǳȁǻ ǴǩǶǦǳǮǽǫǳǮǯ (ǸǦǲǴǬǳȅ, 
ǲǳǴǩǴǽǮǷǱǫǳǳȁǫ ǷǫǶǸǮǺǮǰǦǸȁ, ǶǦǭǶǫǾǫǳǮȅ) ǴǵȅǸȂ Ǭǫ ǵǴǭǨǴǱȅȄǸ 
ǮǲǫǸȂ ǱȆǩǰǹȄ ǵǶǮǧȁǱȂ ǳǦ ǵǶǫǴǪǴǱǫǳǮǮ ǷǱǴǬǳǴǷǸǫǯ ǴǷǴǧȁǲǮ ǵǹǸȅǲǮ. 
ǇǮǭǳǫǷ ǸǦǰ ǪǫǱǦǱ ǳǫ ǵǴǸǴǲǹ, ǽǸǴ Ǵǳ ǰǦǰǴǯ-ǸǴ ǵǱǴǻǴǯ ǮǱǮ ǩǱǹǵȁǯ: ȃǸǴ 
ǧȁǱǦ ǳǦǮǧǴǱǫǫ ǵǶǮǧȁǱȂǳǦȅ ǷǸǶǦǸǫǩǮȅ, Ǧ ǭǳǦǽǮǸ Ǯ ǨȁǧǴǶǦ ǳǫ ǧȁǱǴ.  



¾ Ǘ ǸǴǽǰǮ ǭǶǫǳǮȅ ǮǳǳǴǨǦǼǮǯ, ǮǳǨǫǷǸǮǼǮǯ Ǯ ȃǰǴǳǴǲǮǰǮ, ǮǳǸǫǶǫǷǳǴǯ 
ǵǶǫǪǷǸǦǨǱȅǫǸǷȅ ǪǮǷǰǹǷǷǮȅ ǳǦ ǒǴǷǰǴǨǷǰǴǲ ȃǰǴǳǴǲǮǽǫǷǰǴǲ ǺǴǶǹǲǫ 
(ǒǣǚ) 2014 ǩǴǪǦ, ǰǴǸǴǶȁǯ ǹǸǴǳǹǱ Ǩ ǷǸǦǶȁǻ ǱǴǭǹǳǩǦǻ. ǘǦǰ, ǲǳǴǩǮǫ 
ǨȁǷǸǹǵǦȄǿǮǫ ǩǴǨǴǶǮǱǮ Ǵ çǶǫǮǳǪǹǷǸǶǮǦǱǮǭǦǼǮǮè (Ǩ ǵǫǶǫǨǴǪǫ Ƿ ǱǦǸȁǳǮ 
ǶǫǮǳǪǹǷǸǶǮǦǱǮǭǦǼǮȅ ǴǭǳǦǽǦǫǸ ǵǴǨǸǴǶǳȁǯ ǵǫǶǫǨǴǪ ȃǰǴǳǴǲǮǰǮ ǳǦ 
ǵǶǴǲȁǾǱǫǳǳȁǫ ǶǫǱȂǷȁ, ǹǨǫǱǮǽǫǳǮǫ ǪǴǱǮ ǰǶǹǵǳǴǩǴ ǵǶǴǲȁǾǱǫǳǳǴǩǴ 
ǵǶǴǮǭǨǴǪǷǸǨǦ), ǳǴ, ǵǴǻǴǬǫ, ǴǳǮ ǵȁǸǦǱǮǷȂ ǳǦǯǸǮ ǷǵǴǷǴǧȁ ǵǴǨȁǾǫǳǮȅ 
ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǴǷǸǦ. ǗǸǶǦǳǳȁǯ ǨȁǧǴǶ. 

¾ ǖǦǷǷǲǦǸǶǮǨǦȅ ȃǸǴǸ ǨȁǧǴǶ, ȃǰǴǳǴǲǮǷǸ ǓǮǰǮǸǦ ǐǶǮǽǫǨǷǰǮǯ ǴǸǲǫǽǦǫǸ, 
ǽǸǴ ǵǦǸǶǮǴǸǮǽǫǷǰǮ ǳǦǷǸǶǴǫǳǳȁǲ ǲǫǪǮǯǳȁǲ çǨǱǦǷǸǮǸǫǱȅǲ Ǫǹǲè ǮǱǮ 
ǵǶǴǩǶǫǷǷǮǨǳȁǲ ǪǮǶǫǰǸǴǶǦǲ ǭǦǨǴǪǴǨ, ǴǽǫǨǮǪǳǴ, ǳǫǨǪǴǲȆǰ, ǳǴ 
ǲǳǴǩǴǽǮǷǱǫǳǳȁǫ ǵǶǫǪǷǸǦǨǮǸǫǱǮ ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǳǦǹǰǮ ǪǴǱǬǳȁ ǧȁ 
ǭǳǦǸȂ, ǽǸǴ ȃǰǴǳǴǲǮǽǫǷǰǮǯ ǶǴǷǸ ǨǰǱȄǽǦǫǸ ǳǦǰǴǵǱǫǳǮǫ (ǮǲǫǳǳǴ 
ǵǶǮǶǴǷǸ, Ǧ ǳǫ ǨǴǷǰǶǫǾǫǳǮǫ) ǺǮǭǮǽǫǷǰǴǩǴ ǰǦǵǮǸǦǱǦ Ǯ ǰǴǲǵǫǸǫǳǼǮǯ, 
ǵǴǨȁǾǫǳǮǫ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸǮ ǺǦǰǸǴǶǴǨ ǵǶǴǮǭǨǴǪǷǸǨǦ (ǶǫǷǹǶǷǴǨ, 
ǷǶǫǪǷǸǨ ǵǶǴǮǭǨǴǪǷǸǨǦ, ǮǳǺǶǦǷǸǶǹǰǸǹǶȁ, ǸǶǹǪǦ) Ǯ, ǰǴǳǫǽǳǴ, 
ǰǦǽǫǷǸǨǫǳǳǴǫ ǹǱǹǽǾǫǳǮǫ ǮǳǷǸǮǸǹǼǮǴǳǦǱȂǳǴǯ ǷǶǫǪȁ ǴǧǿǫǷǸǨǦ. ǕǶǮǽȆǲ 
ǸǴǽǳǴǫ ǰǴǱǮǽǫǷǸǨǫǳǳǴǫ ǴǵǶǫǪǫǱǫǳǮǫ ǨǰǱǦǪǦ ǸǴǩǴ ǮǱǮ ǮǳǴǩǴ ȃǱǫǲǫǳǸǦ 
Ǩ ǷǴǨǴǰǹǵǳȁǯ ǶǴǷǸ ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǳǦǹǰǫ ǵǴǰǦ ǳǫǪǴǷǸǹǵǳǴ.  

¾ ǓǦǵǶǮǲǫǶ, ǨǰǱǦǪ ǵǴǨȁǾǫǳǮȅ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸǮ ǺǦǰǸǴǶǴǨ 
ǵǶǴǮǭǨǴǪǷǸǨǦ Ǩ ǴǧǿǮǯ ǶǴǷǸ Ǩ 1990-ǫ ǶǦǭǳǮǱǷȅ ǴǸ 3 % Ǩ ǗǮǳǩǦǵǹǶǫ Ǯ 16 
% Ǩ ǤǬǳǴǯ ǐǴǶǫǫ ǪǴ 27% ǳǦ ǘǦǯǨǦǳǫ Ǯ 31 % Ǩ ǉǴǳǰǴǳǩǫ. ǥǷǳǴ ǸǴǱȂǰǴ, 
ǽǸǴ Ǩ Ǵǧǿǫǲ ȃǰǴǳǴǲǮǽǫǷǰǴǲ ǶǴǷǸǫ ǴǧȅǭǦǸǫǱȂǳǴ ǭǦǪǫǯǷǸǨǴǨǦǳȁ ǨǷǫ 
ǭǨǫǳȂȅ. ǉǪǫ Ǩ ȃǸǴǲ ǵǫǶǫǽǳǫ ǶǫǮǳǪǹǷǸǶǮǦǱǮǭǦǼǮȅ ð ǧǴǩ ǨǫǷǸȂ. 



¾ ǓǦ ǨǭǩǱȅǪ ǓǮǰǮǸȁ ǐǶǮǽǫǨǷǰǴǩǴ, ǳǦǪǴ ǩǴǨǴǶǮǸȂ Ǵ ǨǷǫǴǧǿǫǲ 
ǴǧǴǱǨǦǳǮǨǦǳǮǮ, ǪǫǵǶǴǺǫǷǷǮǴǳǦǱǮǭǦǼǮǮ Ǯ ǵǶǴǷǸǴ Ǵ ǵǴǨǦǱȂǳǴǯ 
ǸǴǶǩǴǨǱǫ ǹǬǫ ǳǫ ǸǴǱȂǰǴ ǧȄǶǴǰǶǦǸǮǽǫǷǰǮǲǮ, ǳǴ Ǯ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǲǮ 
ǪǴǱǬǳǴǷǸȅǲǮ. ǆ ǫǿȆ Ǵ ǳǦǹǽǳǴǯ ǪǫǩǶǦǪǦǼǮǮ ǷǸǶǦǳȁ Ǯ ǺǦǰǸǮǽǫǷǰǴǲ 
ǹǳǮǽǸǴǬǫǳǮǮ ǮǳǬǫǳǫǶǳǴǯ ǵǶǴǷǱǴǯǰǮ ǶǴǷǷǮǯǷǰǴǯ ȃǰǴǳǴǲǮǰǮ (ǻǴǸȅ, 
ǵǴǪǴǭǶǫǨǦȄ, ǩǴǨǴǶǮǸȂ Ǵǧ ȃǸǴǲ ǧȁǱǴ ǳǫǰǴǲǹ ð ǨǷǫ Ǭ ǳǫǧǴǬǮǸǫǱǮ). ǆ 
ǫǷǱǮ ǰǴǲǹ-ǸǴ Ǩ ǬǮǱǹ ǵǴǶǦǷǷǹǬǪǦǸȂ Ǵ çǰǴǭǳȅǻè ǸǶǫǰǱȅǸǴǩǴ ǍǦǵǦǪǦ, 
ǱǹǽǾǫǩǴ ǵǶǮǲǫǶǦ ǷǮǷǸǫǲǳǴǯ ǪǮǨǫǶǷǮǮ ǵǶǴǸǮǨ ǖǴǷǷǮǮ ǳǫ ǳǦǯǸǮ. 

¾ ǕǶǴǨǫǪȆǳǳȁǫ ǷǴǼǮǴǱǴǩǮǽǫǷǰǮǫ ǮǷǷǱǫǪǴǨǦǳǮȅ ǵǴǰǦǭǦǱǮ, ǽǸǴ ǬǮǭǳȂȄ Ǩ 
ǖǴǷǷǮǮ ǪǴǨǴǱȂǳȁ ǪǨǫ ǰǦǸǫǩǴǶǮǮ ǱȄǪǫǯ: Ǹǫ, ǰǸǴ ǳǫ Ǩ ǰǹǶǷǫ, Ǯ Ǹǫ, ǰǸǴ Ǩ 
ǪǴǱǫ. 68 % ǶǴǷǷǮȅǳ Ƿ ǪǴǻǴǪǦǲǮ ǨȁǾǫ ǷǶǫǪǳǫǩǴ ǵǴ ǷǸǶǦǳǫ ǻǴǸǫǱǮ ǧȁ, 
ǽǸǴǧȁ Ǯǻ ǪǫǸǮ ǹǽǮǱǮǷȂ Ǯ ǶǦǧǴǸǦǱǮ ǭǦ ǩǶǦǳǮǼǫǯ. 37 % ǻǴǸȅǸ, ǽǸǴǧȁ Ǯǻ 
ǪǫǸǮ ǬǮǱǮ ǭǦ ǩǶǦǳǮǼǫǯ ǵǴǷǸǴȅǳǳǴ. ǎ ȃǸǴ ǨȁǭȁǨǦǫǸ ǨǴǵǶǴǷ: çǆ ǰǸǴ 
ǧǹǪǫǸ ǷǴǭǪǦǨǦǸȂ ǮǳǳǴǨǦǼǮǴǳǳȁǫ ǸǫǻǳǴǱǴǩǮǮ?è. 

¾ ǗǫǩǴǪǳȅ ǖǴǷǷǮȅ ǭǦǳǮǲǦǫǸ ǲǫǳȂǾǫ 2% Ǩ ǲǮǶǴǨǴǲ ǈǈǕ. ǔǷǳǴǨǳȁǲǮ 
ǷǸǦǸȂȅǲǮ ȃǰǷǵǴǶǸǦ (ǵǴ ǪǦǳǳȁǲ ǚǘǗ) ȅǨǱȅǫǸǷȅ ǩǦǭ Ǯ ǳǫǺǸȂ (70 %),  
ǵǫǶǨǮǽǳȁǫ ǲǫǸǦǱǱȁ (15 %),  ǰǶǹǩǱȁǯ ǱǫǷ (10 %),  ǨǷǫ ǴǷǸǦǱȂǳǴǫ, 
ǨǰǱȄǽǦȅ ǴǧǴǶǹǪǴǨǦǳǮǫ, ǨǴǴǶǹǬǫǳǮǫ Ǯ ǸǫǻǳǴǱǴǩǮǮ ð ǲǫǳǫǫ 5 %.  

¾ 1,5 % ǳǦǷǫǱǫǳǮȅ ǖǚ ǨǱǦǪǫǫǸ 50 % ǳǦǼǮǴǳǦǱȂǳȁǻ ǧǴǩǦǸǷǸǨ. ǕǴ ǪǦǳǳȁǲ 
ǜǗǎ çǖǴǷǩǴǷǷǸǶǦǻǦè, Ǩ ǖǴǷǷǮǮ ǩǴǪǴǨǴǯ ǪǴǻǴǪ ǧǴǱǫǫ $1 ǲǱǳ. ǹ 160000 
ǽǫǱǴǨǫǰ, ǩǴǪǴǨǴǯ ǪǴǻǴǪ ǧǴǱǫǫ $100000 ǮǲǫȄǸ 440000 Ƿǫǲǫǯ. 92% 
ǰǶǹǵǳǴǯ ǶǴǷǷǮǯǷǰǴǯ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ, ǧǦǳǰǴǨ Ǯ ǵǶǴǽǫǩǴ ð ȃǸǴ 
ǮǳǴǷǸǶǦǳǳǦȅ ǷǴǧǷǸǨǫǳǳǴǷǸȂ. ǘǴǱȂǰǴ Ǩ ǧǦǳǰǦǻ ǞǨǫǯǼǦǶǮǮ ǳǦǻǴǪǮǸǷȅ 
ǴǰǴǱǴ $25 ǲǱǶǪ. ǶǴǷǷǮǯǷǰǴǩǴ ǵǶǴǮǷǻǴǬǪǫǳǮȅ. ǈǷǫǩǴ Ǩ ǖǴǷǷǮǮ 
ǳǦǷǽǮǸȁǨǦǫǸǷȅ 101 ǲǮǱǱǮǦǶǪǫǶ Ƿ ǷǴǨǴǰǹǵǳȁǲ ǰǦǵǮǸǦǱǴǲ Ǩ $432,7 
ǲǱǶǪ. ǖǴǷǷǮǯǷǰǮǫ ǲǮǱǱǮǦǶǪǫǶȁ ǵǱǦǸȅǸ ǷǦǲȁǫ ǳǮǭǰǮǫ Ǩ ǲǮǶǫ ǳǦǱǴǩǮ 
(13 %),  ǰǴǸǴǶȁǫ ǳǫ ǷǳǮǱǮǷȂ Ǯǻ ǰǴǱǱǫǩǦǲ ǨǴ ǚǶǦǳǼǮǮ Ǯ ǞǨǫǼǮǮ (57 %),  
Ǩ ǊǦǳǮǮ (61 %) ǮǱǮ ǎǸǦǱǮǮ (66%). ǘǴǱȂǰǴ Ǩ ǖǴǷǷǮǮ ǳǦǱǴǩ ǳǦ ǪǮǨǮǪǫǳǪȁ 
ǵǴ ǦǰǼǮȅǲǮ ǳǮǬǫ ǵǴǪǴǻǴǪǳǴǩǴ ð ǨǷǫǩǴ 9 %. 



¾ ǈ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǸǫǻǳǴǱǴǩǮǮ Ǯ ǭǳǦǳǮȅ ǮǩǶǦȄǸ ǧǴǱȂǾǹȄ ǶǴǱȂ Ǩ 
ǵǴǱǮǸǮǰǫ, ǨǴǫǳǳǴǲ ǪǫǱǫ Ǯ ȃǰǴǳǴǲǮǰǫ Ǯ ǶǦǭǨǮǨǦȄǸǷȅ ǳǦǲǳǴǩǴ ǧȁǷǸǶǫǫ, 
ǳǫǬǫǱǮ Ǩ ǰǴǳǼǫ ǵǶǴǾǱǴǩǴ ǨǫǰǦ ð ǼǮǨǮǱǮǭǴǨǦǳǳȁǯ ǲǮǶ ǨǻǴǪǮǸ Ǩ 
ǞǫǷǸǴǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǯ ǹǰǱǦǪ. ǐǦǰ ǹǰǦǭȁǨǦǫǸ Ǩ ǷǨǴǮǻ ǶǦǧǴǸǦǻ 
ǵǶǴǺǫǷǷǴǶ ǉǫǴǶǩǮǯ ǒǦǱǮǳǫǼǰǮǯ, ǞǫǷǸǴǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǯ ǹǰǱǦǪ 
ǴǷǳǴǨǦǳ ǳǦ ǮǷǵǴǱȂǭǴǨǦǳǮǮ ǳǦǳǴǸǫǻǳǴǱǴǩǮǯ, ǧǮǴǸǫǻǳǴǱǴǩǮǯ, ǷǮǷǸǫǲ 
ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ ǮǳǸǫǱǱǫǰǸǦ, ǮǳǸǫǩǶǮǶǴǨǦǳǳȁǻ ǨȁǷǴǰǴǷǰǴǶǴǷǸǳȁǻ 
ǸǶǦǳǷǵǴǶǸǳȁǻ ǷǮǷǸǫǲ, ǩǱǴǧǦǱȂǳȁǻ ǮǳǺǴǶǲǦǼǮǴǳǳȁǻ ǷǫǸǫǯ.  

¾ ǊǦǱȂǳǫǯǾǫǫ ǶǦǭǨǮǸǮǫ ǵǴǱǹǽǦǸ ǷǱǫǪǹȄǿǮǫ ǴǸǶǦǷǱǮ, ǳǦǻǴǪǮǨǾǮǫǷȅ Ǩ 
ǺǦǭǫ ȃǲǧǶǮǴǳǦǱȂǳǴǩǴ ǶǦǭǨǮǸǮȅ Ǩ ǕȅǸǴǲ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǲ ǹǰǱǦǪǫ: 
ǰǴǷǲǮǽǫǷǰǮǫ ǸǫǻǳǴǱǴǩǮǮ, ǩǮǧǰǦȅ ǦǨǸǴǲǦǸǮǭǦǼǮȅ ǵǶǴǮǭǨǴǪǷǸǨǦ, 
ǦǸǴǲǳǦȅ ǵǶǴǲȁǾǱǫǳǳǴǷǸȂ, ǦǨǮǦǼǮǴǳǳǦȅ ǵǶǴǲȁǾǱǫǳǳǴǷǸȂ, 
ǵǶǴǮǭǨǴǪǷǸǨǴ ǰǴǳǷǸǶǹǰǼǮǴǳǳȁǻ ǲǦǸǫǶǮǦǱǴǨ Ƿ ǭǦǶǦǳǫǫ ǭǦǪǦǳǳȁǲǮ 
ǷǨǴǯǷǸǨǦǲǮ. ǗǴǩǱǦǷǳǴ ǸǫǴǶǮǮ ǪǴǱǩǴǷǶǴǽǳǴǩǴ ǸǫǻǳǮǰǴ-ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ 
ǶǦǭǨǮǸǮȅ, Ǩ ǵǶǴǼǫǷǷǫ ǭǦǲǫǿǫǳǮȅ ǴǪǳǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǹǰǱǦǪǦ 
ǪǶǹǩǮǲ ǶǦǭǨǮǨǦȄǿǮǫǷȅ ǷǸǶǦǳȁ ǵǴǱǹǽǦȄǸ ǵǶǫǮǲǹǿǫǷǸǨǴ ǪǱȅ 
ǴǷǹǿǫǷǸǨǱǫǳǮȅ ǶȁǨǰǦ Ǩ ǷǨǴȆǲ ǶǦǭǨǮǸǮǮ. 

¾ ǔǵǶǫǪǫǱȅȄǿǹȄ ǶǴǱȂ Ǩ ǸǫǲǵǦǻ ǨǻǴǬǪǫǳǮȅ Ǩ ǞǫǷǸǴǯ ǸǫǻǳǴǩǮǽǫǷǰǮǯ 
ǹǰǱǦǪ ǴǸǪǫǱȂǳǴ ǨǭȅǸǴǯ ǷǸǶǦǳȁ ǮǩǶǦȄǸ ǸǫǻǳǴǰǶǦǸȁ ð 
ǨȁǷǴǰǴǰǨǦǱǮǺǮǼǮǶǴǨǦǳǳȁǫ ǷǵǫǼǮǦǱǮǷǸȁ Ǩ ǴǧǱǦǷǸǮ ǸǫǻǳǮǰǮ Ǯ 
ǸǫǻǳǴǱǴǩǮǯ, ǰǴǸǴǶȁǫ Ǩ ǵǫǶǨǹȄ ǴǽǫǶǫǪȂ ǶǹǰǴǨǴǪǷǸǨǹȄǸǷȅ ǷǨǴǮǲ 
ǶǦǼǮǴǳǦǱȂǳȁǲ ǲȁǾǱǫǳǮǫǲ Ǯ ǸǴǱȂǰǴ ǭǦǸǫǲ ǷǴǧǷǸǨǫǳǳȁǲǮ ǮǳǸǫǶǫǷǦǲǮ. 
ǎǻ ǪǫȅǸǫǱȂǳǴǷǸȂ ȅǨǱȅǫǸǷȅ ǰǱȄǽǫǨȁǲ ǺǦǰǸǴǶǴǲ ǹǷǵǫǾǳǴǩǴ ǨǻǴǬǪǫǳǮȅ 
ǵǫǶǫǪǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ Ǩ ǬǮǭǳȂ ǴǧǿǫǷǸǨǦ.  



¾ çǐǦǰ ǨǴǨǱǫǽȂ ǨȁǷǴǰǴǰǨǦǱǮǺǮǼǮǶǴǨǦǳǳȁǻ ǷǵǫǼǮǦǱǮǷǸǴǨ Ǩ ǶǦǧǴǸǹ Ǩ ǪǦǳǳǴǯ 
ǷǸǶǦǳǫ?è.  

¾ ǑǹǽǾǮǯ ǷǵǴǷǴǧ ð ǳǫ ǵǶǮǳǹǬǪǦǸȂ ǸǦǱǦǳǸǱǮǨȁǻ ǱȄǪǫǯ ǷǮǱǴǯ ǶǦǧǴǸǦǸȂ ǳǦ ǧǱǦǩǴ 
ǴǧǿǫǷǸǨǦ, Ǧ ǷǴǭǪǦǸȂ ǪǱȅ ǳǮǻ ǹǷǱǴǨǮȅ, ǰǴǸǴǶȁǫ ǧǹǪǹǸ ǲǴǸǮǨǮǶǴǨǦǸȂ 
Ǯǻ ǴǷǸǦǸȂǷȅ Ǯ ǶǦǧǴǸǦǸȂ ǭǪǫǷȂ. ǔǷǳǴǨǳȁǫ ǲǴǸǮǨǦǸǴǶȁ ǪǱȅ ǸǦǱǦǳǸǴǨ ǴǵǮǷǦǱ Ǩ 
ǷǨǴȆǲ ǮǷǷǱǫǪǴǨǦǳǮǮ ǸǫǴǶǫǸǮǰ ǲǫǳǫǪǬǲǫǳǸǦ Ǌȃǳ ǕǮǳǰ. ǈǷǫǩǴ ǲǴǸǮǨǦǸǴǶǴǨ 
ǽǫǸȁǶǫ. 

¾ ǕǫǶǨȁǯ ð ǲǦǸǫǶǮǦǱȂǳȁǯ: ǰǴǲǺǴǶǸǳǴǫ ǲǫǷǸǴ ǵǶǴǬǮǨǦǳǮȅ, ǧǱǦǩǴǷǴǷǸǴȅǳǮǫ 
ǷǫǲȂǮ, ǧǫǭǴǵǦǷǳǴǷǸȂ, ǻǴǶǴǾǦȅ ǾǰǴǱǦ ǪǱȅ ǪǫǸǫǯ, ǰǦǽǫǷǸǨǫǳǳǴǫ 
ǲǫǪǴǧǷǱǹǬǮǨǦǳǮǫ. ǓǴ Ƿ ǰǶǫǦǸǮǨǳȁǲǮ ǱȄǪȂǲǮ ǸǦǰǦȅ ǲǴǸǮǨǦǼǮȅ ǪǫǯǷǸǨǹǫǸ 
ǸǴǱȂǰǴ ǪǴ ǴǵǶǫǪǫǱȆǳǳǴǩǴ ǹǶǴǨǳȅ, ǵǴǰǦ ǳǫ ǵǴǱǹǽǫǳȁ ǶǦǭǹǲǳȁǫ ǧǦǭǴǨȁǫ 
ǹǷǱǴǨǮȅ ǬǮǭǳǮ. ǘǴǱȂǰǴ ǪǫǳȂǩǦǲǮ Ǯ ǲǦǸǫǶǮǦǱȂǳȁǲǮ ǧǱǦǩǦǲǮ ǳǫǴǧǻǴǪǮǲȁǻ 
ǪǱȅ ǹǷǵǫǻǦ ǱȄǪǫǯ ǭǦǮǳǸǫǶǫǷǴǨǦǸȂ ǳǫǨǴǭǲǴǬǳǴ. 

¾ ǈǸǴǶǴǯ ǲǴǸǮǨǦǸǴǶ ð autonomy (ǦǨǸǴǳǴǲǳǴǷǸȂ). ǣǸǴ ǷǦǲǦȅ ǳǫǪǴǵǴǳǮǲǦǫǲǦȅ ǨǴ 
ǲǳǴǩǮǻ ǷǸǶǦǳǦǻ, ǴǷǴǧǫǳǳǴ Ǩ ǖǴǷǷǮǮ, ǰǴǳǼǫǵǼǮȅ, ǵǶǫǪǵǴǱǦǩǦȄǿǦȅ 
ǵǶǴǭǶǦǽǳǴǷǸȂ ǵǶǴǼǫǷǷǦ Ǯ ǳǫǭǦǨǮǷǮǲǴǷǸȂ Ǩ ǵǶǮǳȅǸǮǮ ǶǫǾǫǳǮǯ. ǊǱȅ 
ǰǶǫǦǸǮǨǳȁǻ ǱȄǪǫǯ ȃǸǴ ǵǶǮǳǼǮǵǮǦǱȂǳǴ ǨǦǬǳǴ. Ǚ ǳǮǻ ǪǴǱǬǳǦ ǧȁǸȂ ǷǨǴǧǴǪǦ 
ǰǶǫǦǸǮǨǳǴǩǴ ǨȁǧǴǶǦ ǰǦǰ ǲǮǳǮǲǹǲ ǳǦ ǪǴǷǸǦǸǴǽǳǴ ǧǴǱȂǾǴǯ ǵǱǴǿǦǪǰǫ. ǔǧȁǽǳǴ 
Ǩ ǖǴǷǷǮǮ ǳǦǹǽǳȁǯ ǲǫǳǫǪǬǲǫǳǸ ǵǴǷǸǦǨǱǫǳ ǳǫ ǸǦǰ: ǶǫǾǫǳǮȅ ǵǶǮǳǮǲǦȄǸ 
ǦǪǲǮǳǮǷǸǶǦǸǴǶȁ ǮǱǮ ǹǽȆǳȁǫ, ǵǴǱǹǽǦȄǿǮǫ ǧǫǳǫǺǮǸ ǴǸ ǶǫǦǱǮǭǦǼǮǮ ǵǶǴǫǰǸǴǨ. 

¾ ǘǶǫǸǮǯ ǲǴǸǮǨǦǸǴǶ ð mastery:  ǬǫǱǦǳǮǫ ǪǴ ǧǫǷǰǴǳǫǽǳǴǷǸǮ ǹǱǹǽǾǦǸȂ ǷǨǴǮ 
ǹǲǫǳǮȅ Ǯ ǸǦǱǦǳǸȁ. ǇǱǦǩǴǪǦǶȅ ǸǫǻǳǴǱǴǩǮȅǲ ǳǦǾǦ ǵǱǦǳǫǸǦ ǷǸǦǱǦ ǷǴǨǷǫǲ 
ǲǦǱǫǳȂǰǴǯ, Ǧ ǦǲǧǮǼǮǴǭǳȁǫ ǱȄǪǮ ǷǸǶǫǲȅǸǷȅ ǷǴǶǫǨǳǴǨǦǸȂǷȅ Ǩ ǷǨǴȆǲ ǪǫǱǫ 
ǳǦ ǲǮǶǴǨǴǲ ǹǶǴǨǳǫ. ǘǦǱǦǳǸǱǮǨȁǫ ǱȄǪǮ ǻǴǸȅǸ ǧȁǸȂ ǱǹǽǾǮǲǮ Ǩ ǷǨǴȆǲ ǪǫǱǫ 
Ǩ ǲǮǶǫ, Ǧ ǳǫ ǸǴǱȂǰǴ ǨǳǹǸǶǮ ǷǸǶǦǳȁ.   

¾ ǝǫǸǨȆǶǸȁǯ ǲǴǸǮǨǦǸǴǶ ð purpose (ǼǫǱȂ, ǷǸǶǫǲǱǫǳǮǫ). ǑȄǪȅǲ ǨǦǬǫǳ ǷǲȁǷǱ 
ǸǴǩǴ, ǽǸǴ ǴǳǮ ǪǫǱǦȄǸ. ǈǦǬǳǴ, ǽǸǴǧȁ ǵǶǴǫǰǸȁ ǧȁǱǮ ǩǱǴǧǦǱȂǳȁǲǮ, 
ǪǴǱǩǴǷǶǴǽǳȁǲǮ, ǭǳǦǽǮǲȁǲǮ Ǯ ǦǲǧǮǼǮǴǭǳȁǲǮ ð ǭǦǲǫǸǳǴ Ǯ ǷǹǿǫǷǸǨǫǳǳǴ 
ǭǦǸǶǦǩǮǨǦǱǮ ǲǳǴǩǴ ǱȄǪǫǯ Ǯ ǴǶǩǦǳǮǭǦǼǮǯ. ǈǷǵǴǲǳǮǸǫ ǪǫǨǮǭ ǗǸǮǨǦ ǊǬǴǧǷǦ: 
çTo put  a ding in the Universǫè. 

 



¾ ǋǷǱǮ ǳǫǷǰǴǱȂǰǴ Ƿ ǪǶǹǩǴǩǴ ǶǦǰǹǶǷǦ ǵǴǷǲǴǸǶǫǸȂ ǳǦ ǵǴǷǸǹǵȂ ǵǴ ǲǮǶǹ 
ǞǫǷǸǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǹǰǱǦǪǦ, ǸǴ ȃǸǦ ǵǶǴǲȁǾǱǫǳǳǦȅ ǶǫǨǴǱȄǼǮȅ Ǩ 
ǭǳǦǽǮǸǫǱȂǳǴǯ ǷǸǫǵǫǳǮ ǧǹǪǫǸ ǨǶǫǪǮǸȂ ǶǦǭǨǮǨǦȄǿǫǲǹǷȅ ǲǮǶǹ. ǇǴǱǫǫ 
ȃǺǺǫǰǸǮǨǳǴǫ, ǩǮǧǰǴǫ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦǻǴǪǮǸǷȅ ǧǱǮǬǫ ǰ ǰǴǳǫǽǳȁǲ 
ǵǴǱȂǭǴǨǦǸǫǱȅǲ, ǵǴǪǶȁǨǦȅ ǵǶǫǮǲǹǿǫǷǸǨǦ ǳǮǭǰǴǯ ǷǸǴǮǲǴǷǸǮ ǶǦǧǴǽǫǯ 
ǷǮǱȁ. ǎǳǸǫǶǫǷ ǰ ǧǴǱȂǾǴǯ ǽǦǷǸǮ ǶǦǭǨǮǨǦȄǿǮǻǷȅ ǷǸǶǦǳ, ǩǪǫ ǳǮǭǰǦȅ 
ǷǸǴǮǲǴǷǸȂ ǵǶǴǮǭǨǴǪǷǸǨǦ ǵǶǫǴǧǱǦǪǦǫǸ, ǧǹǪǫǸ ǹǲǫǳȂǾǦǸȂǷȅ. ǈ ǷǸǶǦǳǦǻ, 
ǩǪǫ ȃǸǴ ǳǫ ǾǮǶǴǰǴ ǶǦǷǵǶǴǷǸǶǦǳǫǳǴ, ǳǦǵǶǮǲǫǶ, ǧǴǱȂǾǦȅ ǽǦǷǸȂ ǆǺǶǮǰǮ 
Ǯ ǇǱǮǬǳǫǩǴ ǈǴǷǸǴǰǦ, ǧǹǪǫǸ ǴǩǶǦǳǮǽǫǳ ǵǴǸǫǳǼǮǦǱ ǪǱȅ ǧǴǱǫǫ ǰǶǹǵǳǴǯ 
ǴǧǶǦǧǦǸȁǨǦȄǿǫǯ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ ǳǮǭǰǴǩǴ ǹǶǴǨǳȅ.  

¾ ǐǴǳǫǽǳǴ, ǨǷǫǩǪǦ ǧǹǪǫǸ ǧǴǱȂǾǴǯ ǶȁǳǴǰ ǪǱȅ ǪǫǾȆǨȁǻ ǸǶǹǪǴǨȁǻ 
ǵǶǴǮǭǨǴǪǷǸǨ, ǸǴǨǦǶǴǨ ǵǶǴǲȁǾǱǫǳǳǴǩǴ ǳǦǭǳǦǽǫǳǮȅ ǳǮǭǰǴǩǴ ǹǶǴǨǳȅ ð 
ǪǦǬǫ ǫǷǱǮ ǕǶǴǲȁǾǱǫǳǳȁǯ ǎǳǸǫǶǳǫǸ ǧǹǪǫǸ ǾǮǶǴǰǴ ǶǫǦǱǮǭǴǨǦǳ Ǯ 
ǹǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳ ð ǳǴ ǶǦǭǨǮǨǦȄǿǮǫǷȅ ǷǸǶǦǳȁ ǳǫ ǧǹǪǹǸ Ǩ ǷǴǷǸǴȅǳǮǮ 
ǵǶǮǨǱǫǽȂ ǷǸǴǱȂǰǴ Ǭǫ ǮǳǨǫǷǸǮǼǮǯ Ǩ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǮǭǰǴǩǴ ǹǶǴǨǳȅ. ǐǦǰ 
Ǩ ǷǨǴȆ ǨǶǫǲȅ ǵǴǱǹǽǮǱǴǷȂ ǹ ǥǵǴǳǮǮ, ǤǬǳǴǯ ǐǴǶǫǮ, ǘǦǯǨǦǳȅ, ǐǮǸǦȅ Ǯ 
ǵǴǷǱǫǨǴǫǳǳǴǯ ǉǫǶǲǦǳǮǮ, ǩǪǫ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǮǭǰǴǩǴ ǹǶǴǨǳȅ ȅǨǮǱǴǷȂ 
ǰǶǦǯǳǫ ǨǦǬǳȁǲ ǪǱȅ ǶǦǭǨǮǸǮȅ Ǯǻ ǵǶǴǲȁǾǱǫǳǳǴǯ ǧǦǭȁ ǹǷǰǴǶǫǳǳȁǲǮ 
ǸǫǲǵǦǲǮ, ǽǸǴǧȁ ǴǳǮ ǲǴǩǱǮ ǪǴǩǳǦǸȂ Ǯ ǵǶǫǨǭǴǯǸǮ ǴǵǫǶǫǬǦȄǿǮǫ Ǯǻ Ǩ 
ȃǰǴǳǴǲǮǽǫǷǰǴǲ ǴǸǳǴǾǫǳǮǮ ǷǸǶǦǳȁ. ǈ ǳǦǾǫ ǨǶǫǲȅ ǳǦ ǪǫǾȆǨǴǯ 
ǸǶǹǪǴǨǴǯ ǷǮǱǫ Ǯ ǸǫǻǳǴǱǴǩǮȅǻ ǨǽǫǶǦǾǳǫǩǴ Ǫǳȅ ǨǶȅǪ ǱǮ ǹǪǦǷǸǷȅ 
ǪǴǧǮǸȂǷȅ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǴǷǸǦ.  

 



¾ ǓǴ ǨǱǮȅǳǮǫ ǸǫǻǳǴǱǴǩǮǯ ǞǫǷǸǴǩǴ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǹǰǱǦǪǦ ǳǦ ǶǦǭǨǮǸǮǫ ǷǸǶǦǳȁ 
Ǩ ǼǫǱǴǲ ǳǫ ǴǪǳǴǭǳǦǽǳǴǫ. ǣǸǴ ǹǬǫ ǵǴǳȅǱǮ Ǩ ǐǮǸǦǫ, ǩǪǫ ǴǪǳǹ Ǯǭ ǨǫǸǨǫǯ 
ǞǫǷǸǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǹǰǱǦǪǦ ð ǩǱǴǧǦǱȂǳȁǫ ǮǳǺǴǶǲǦǼǮǴǳǳȁǫ ǷǫǸǮ, ǩǪǫ 
ǴǪǳǴǯ Ǯǭ ǷǴǷǸǦǨǱȅȄǿǮǻ ȅǨǱȅǫǸǷȅ ǵǶǴǲȁǾǱǫǳǳȁǯ ǮǳǸǫǶǳǫǸ Ǩǫǿǫǯ ð 
ǵǶǮǳȅǱǮǷȂ ǹǰǴǶǦǽǮǨǦǸȂ.  

¾ ǘǹǸ ǶǹǰǴǨǴǪǷǸǨǴ ǐǮǸǦȅ ǵȁǸǦǫǸǷȅ ǹǶǦǨǳǴǨǫǷǮǸȂ ǪǨǦ ǰǴǳǺǱǮǰǸǦ ǮǳǸǫǶǫǷǴǨ. Ǘ 
ǴǪǳǴǯ ǷǸǴǶǴǳȁ, ǷǦǲȁǯ ǧǴǱȂǾǴǯ ǷǸǶǦǻ ǕǫǰǮǳǦ ð ǴǧǿǫǷǸǨǫǳǳȁǫ ǧǫǷǵǴǶȅǪǰǮ, 
Ǯ ǹǵǶǦǨǱǫǳǮǫ ǷǴǼǮǦǱȂǳȁǲǮ ȃǺǺǫǰǸǦǲǮ ǱȄǧȁǻ ǮǭǲǫǳǫǳǮǯ ǳǦ ǫǩǴ 
ǲǳǴǩǴǽǮǷǱǫǳǳǴǯ ǲǮǩǶǦǼǮǴǳǳǴǯ ǶǦǧǴǽǫǯ ǷǮǱǫ ȅǨǱȅǫǸǷȅ ǨȁǷǾǮǲ 
ǵǶǮǴǶǮǸǫǸǴǲ ǕǫǰǮǳǦ.  

¾ Ǘ ǪǶǹǩǴǯ ǷǸǴǶǴǳȁ, ǨǴǬǪȅǲ ǕǴǪǳǫǧǫǷǳǴǯ ǮǭǨǫǷǸǳǴ, ǽǸǴ ǨǴ ǲǳǴǩǮǻ 
ǵǶǮǧǶǫǬǳȁǻ ǩǴǶǴǪǦǻ ǷǸǶǦǳȁ ǭǦǸǶǦǸȁ ǳǦ ǸǶǹǪǴǨǹȄ ǷǮǱǹ ǷǸǦǳǴǨȅǸǷȅ 
ǽǶǫǭǨȁǽǦǯǳǴ ǨȁǷǴǰǮǲǮ. ǒǳǴǩǮǫ ǳǮǭǰǴǩǴ ǹǶǴǨǳȅ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǫ ǶǦǧǴǽǮǫ 
ǲǫǷǸǦ ǳǫ ǲǴǩǹǸ ǴǷǸǦǨǦǸȂǷȅ Ǩ ǐǮǸǦǫ Ǯǭ-ǭǦ ǳǮǭǰǮǻ ǶǦǷǻǴǪǴǨ ǳǦ ǴǵǱǦǸǹ ǸǶǹǪǦ Ǩ 
ǪǶǹǩǮǻ ǷǸǶǦǳǦǻ, Ǩ ǴǷǳǴǨǳǴǲ Ǩ ǤǩǴ-ǈǴǷǸǴǽǳǴǯ ǆǭǮǮ. 

¾ ǕǫǰǮǳ ǭǳǦǫǸ, ǽǸǴ ǪǴǱǬǫǳ ǵǶǮǷǵǴǷǴǧǮǸȂǷȅ, ǽǸǴǧȁ ǵǶǫǪǴǸǨǶǦǸǮǸȂ ǷǨǴȄ 
ǷǴǧǷǸǨǫǳǳǹȄ ǨǫǶǷǮȄ ǴǺǺǾǴǶǮǳǩǦ, Ǯ ǷǪǫǱǦǱ ǵǶǮǴǶǮǸǫǸǴǲ ǵǴǨȁǾǫǳǮǫ ǷǨǴǫǯ 
ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ ǪǴ ǸǴǩǴ Ǭǫ ǹǶǴǨǳȅ, ǰǦǰ ǷǴǷǫǪǳǮǫ ǤǬǳǦȅ ǐǴǶǫȅ, ǘǦǯǨǦǳȂ Ǯ 
ǥǵǴǳǮȅ. ǔǪǮǳ Ǯǭ ǨǦǶǮǦǳǸǴǨ ǵǴ ȃǸǴǯ ǽǦǷǸǮ ǪǱȅ ǐǮǸǦȅ ð ǵǶǴǲȁǾǱǫǳǳȁǫ 
ǶǴǧǴǸȁ. ǐǮǸǦǯ ð ǳǦǮǧǴǱǫǫ ǧȁǷǸǶǴ ǶǦǷǸǹǿǮǯ ǶȁǳǴǰ Ǩ ǲǮǶǫ ǪǱȅ 
ǵǶǴǲȁǾǱǫǳǳȁǻ ǶǴǧǴǸǴǨ. ǔǳ ǧȁǷǸǶǴ ǷǸǦǳǴǨǮǸǷȅ ǷǸǶǦǳǴǯ Ƿ ǧǴǱȂǾǮǳǷǸǨǴǲ 
ǵǴǪǰǱȄǽȆǳǳȁǻ ǰ ǎǳǸǫǶǳǫǸǹ ǹǷǸǶǴǯǷǸǨ Ǯ ǪǴǧǮǨǦǫǸǷȅ ǭǳǦǽǮǸǫǱȂǳȁǻ ǹǷǵǫǻǴǨ Ǩ 
ǵǶǮǳȅǸǮǮ ǷǴǨǴǰǹǵǳǴǩǴ ǵǶǴǮǭǨǴǪǷǸǨǦ. ǔǪǳǦǰǴ ǶǮǷǰ ǪǱȅ ǕǫǰǮǳǦ ǷǴǷǸǴǮǸ Ǩ 
ǸǴǲ, ǽǸǴ ȃǸǮ ǮǭǲǫǳǫǳǮȅ ǵǶǴǮǷǻǴǪȅǸ ǷǱǮǾǰǴǲ ǧȁǷǸǶǴ, ǨȁǭȁǨǦȅ 
ǰǶǦǸǰǴǷǶǴǽǳȁǫ ǸǶǹǪǴǨȁǫ ǳǦǶǹǾǫǳǮȅ, ǰǴǸǴǶȁǫ ǸǶǫǧǹȄǸ ǧȁǷǸǶǴǩǴ 
ǨǲǫǾǦǸǫǱȂǷǸǨǦ ǶǹǰǴǨǴǪǷǸǨǦ ǷǸǶǦǳȁ. 

¾ ǊǱȅ ǐǮǸǦȅ ǮǳǸǫǩǶǦǼǮȅ ǮǳǸǫǶǳǫǸǦ Ǩ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǯ ǵǶǴǼǫǷǷ ǲǴǬǫǸ 
ǷǽǮǸǦǸȂǷȅ ǶǦǷǾǮǶǫǳǮǫǲ ǳǫǪǦǨǳǫǩǴ ǧȁǷǸǶǴǩǴ ǶǦǭǨǮǸǮȅ ǫǩǴ ǵǶǴǲȁǾǱǫǳǳȁǻ 
ǸǫǻǳǴǱǴǩǮǯ Ǯ ǷǫǰǸǴǶǴǨ ǮǳǺǴǶǲǦǼǮǴǳǳǴ-ǰǴǲǲǹǳǮǰǦǼǮǴǳǳȁǻ ǸǫǻǳǴǱǴǩǮǯ.  



¾ ǈ ȃǶǹ ǞǫǷǸǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǹǰǱǦǪǦ ǼǫǱȅǲǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 
ǵǴǱǮǸǮǰǮ ǨǫǪǹǿǮǻ ǷǸǶǦǳ ǲǮǶǦ ȅǨǱȅȄǸǷȅ ǹǨǫǱǮǽǫǳǮǫ ǨǰǱǦǪǦ ǳǦǹǰǮ Ǯ 
ǸǫǻǳǮǰǮ Ǩ ǶǦǭǨǮǸǮǫ ȃǰǴǳǴǲǮǰǮ, ǴǧǫǷǵǫǽǫǳǮǫ ǵǶǴǩǶǫǷǷǮǨǳȁǻ 
ǵǶǫǴǧǶǦǭǴǨǦǳǮǯ Ǩ ǷǺǫǶǫ ǲǦǸǫǶǮǦǱȂǳǴǩǴ ǵǶǴǮǭǨǴǪǷǸǨǦ, ǵǴǨȁǾǫǳǮǫ 
ǰǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳǴǷǸǮ ǳǦǼǮǴǳǦǱȂǳȁǻ ǵǶǴǪǹǰǸǴǨ ǳǦ ǲǮǶǴǨǴǲ Ƕȁǳǰǫ, 
ǹǰǶǫǵǱǫǳǮǫ ǳǦǼǮǴǳǦǱȂǳǴǯ ǧǫǭǴǵǦǷǳǴǷǸǮ Ǯ ǴǧǴǶǴǳǴǷǵǴǷǴǧǳǴǷǸǮ ǷǨǴǫǯ 
ǷǸǶǦǳȁ, ǹǱǹǽǾǫǳǮǫ ȃǰǴǱǴǩǮǽǫǷǰǴǯ ǴǧǷǸǦǳǴǨǰǮ. 

¾ ǖǫǦǱǮǭǦǼǮȅ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ ȃǰǴǳǴǲǮǽǫǷǰǮ ǶǦǭǨǮǸȁǻ 
ǩǴǷǹǪǦǶǷǸǨ ǵǶǴǮǷǻǴǪǮǸ Ǩ ǶǦǲǰǦǻ ǳǫǵǶǫǶȁǨǳǴǩǴ ǵǶǴǼǫǷǷǦ ǷǴǭǪǦǳǮȅ 
ǮǳǳǴǨǦǼǮǯ. ǕǶǴǼǫǷǷ ǷǴǭǪǦǳǮȅ ǮǳǳǴǨǦǼǮǯ ǴǵǶǫǪǫǱȆǳ ǰǦǰ ǴǷǳǴǨǦ 
ǷǴǼǮǦǱȂǳǴ-ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ ǷǴǨǶǫǲǫǳǳǴǩǴ ǴǧǿǫǷǸǨǦ. 
ǔǷǳǴǨǳȁǲǮ ǰǴǲǵǴǳǫǳǸǦǲǮ ǷǸǶǹǰǸǹǶȁ ȃǸǴǩǴ ǵǶǴǼǫǷǷǦ ȅǨǱȅȄǸǷȅ: 
ǮǳǳǴǨǦǼǮȅ, ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǵǶǴǼǫǷǷ, ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǪǫȅǸǫǱȂǳǴǷǸȂ, 
ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǮǳǬǮǳǮǶǮǳǩ, ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǮǳǬǫǳǫǶ Ǯ ǫǩǴ 
ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǦȅ ǵǴǪǩǴǸǴǨǰǦ. 

¾ ǕǶǮ ȃǸǴǲ Ǩ ǰǦǬǪǴǯ ǷǸǶǦǳǫ ǺǴǶǲǮǶǹǫǸǷȅ ǷǨǴȅ ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǲǴǪǫǱȂ. 
ǈ ǎǭǶǦǮǱǫ ǧǴǱȂǾǦȅ ǽǦǷǸȂ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ȃǰǴǳǴǲǮǰǮ ǭǦǰǦǳǽǮǨǦǫǸǷȅ ǳǦ 
ǺǮǰǷǦǼǮǮ Ǯ ǵǴǷǱǫǪǹȄǿǫǯ ǵǶǴǪǦǬǫ ǵǶǦǨ ǳǦ ǳǴǨǹȄ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǹȄ 
ǷǴǧǷǸǨǫǳǳǴǷǸȂ, ǸǦǲ ǵǴǽǸǮ ǳǫǸ ǰǶǹǵǳȁǻ ǺǮǶǲ, ǳǦǼǫǱǫǳǳȁǻ ǳǦ 
ǵǶǴǮǭǨǴǪǷǸǨǴ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳǴǩǴ ǵǶǴǪǹǰǸǦ. ǈ ǥǵǴǳǮǮ Ǯ ǤǬǳǴǯ 
ǐǴǶǫǫ, ǳǦǵǶǴǸǮǨ, ǳǫ ǴǽǫǳȂ ǲǳǴǩǴ ǲǦǱȁǻ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǧǮǭǳǫǷǴǨ. ǈ 
ǳǫǰǴǸǴǶȁǻ ǷǸǶǦǳǦǻ ǰǶǦǯǳǫ ǷǱǦǧȁ ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǫ ǮǷǷǱǫǪǴǨǦǳǮȅ, ǳǴ 
ǫǷǸȂ ǮǳǳǴǨǦǼǮǴǳǳǦȅ ȃǰǴǳǴǲǮǰǦ, ǴǶǮǫǳǸǮǶǴǨǦǳǳǦȅ ǳǦ ǳǴǨȁǫ 
ǸǫǻǳǴǱǴǩǮǮ.  

¾ ǈȁǧǮǶǦȅ ǼǫǱǮ Ǯ ǵǶǮǴǶǮǸǫǸȁ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ, ǩǴǷǹǪǦǶǷǸǨǴ 
ǪǴǱǬǳǴ ǮǪǸǮ ǴǸ ǶǫǦǱȂǳǴǷǸǮ, Ǩ ǸǴǲ ǽǮǷǱǫ ǴǸ ǮǲǫȄǿǫǩǴǷȅ ǭǦǪǫǱǦ Ǯ 
ǺǴǶǲǮǶǹǫǲǴǩǴ ǴǸǫǽǫǷǸǨǫǳǳǴǩǴ Ǯ ǲǮǶǴǨǴǩǴ ǷǵǶǴǷǦ.  

 



¾ ǘǫǻǳǴǱǴǩǮǽǫǷǰǮǯ ǨǭǶȁǨ ð ȃǸǴ ǰǴǲǧǮǳǦǼǮȅ ǸǫǻǳǴǱǴǩǮǯ, ǰǴǸǴǶȁǫ ǪǦȄǸ 
ǨǴǭǲǴǬǳǴǷǸȂ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȅǲ ǮǱǮ ǰǴǲǵǦǳǮȅǲ ǷǴǭǪǦǨǦǸȂ ǳǴǨȁǫ 
ǵǶǴǪǹǰǸȁ Ǯ ǷǫǶǨǮǷȁ, Ƿ ǪǨǹǲȅ ǻǦǶǦǰǸǫǶǮǷǸǮǰǦǲǮ. ǕǫǶǨǦȅ ð ǴǳǮ ǷǴǭǪǦȄǸ 
ǳǴǨȁǫ ǶȁǳǰǮ, ǨǸǴǶǦȅ ð ǹǳǮǽǸǴǬǦȄǸ ǮǱǮ ǶǦǪǮǰǦǱȂǳǴ ǮǭǲǫǳȅȄǸ 
ǷǹǿǫǷǸǨǹȄǿǮǫ ǴǸǶǦǷǱǮ ǮǳǪǹǷǸǶǮǮ. 

¾ ǈ ǷǱǹǽǦǫ Ƿ ǼǮǺǶǴǨȁǲǮ ǰǦǲǫǶǦǲǮ ð ǴǳǮ ǹǳǮǽǸǴǬǮǱǮ ǵǱȆǳǴǽǳȁǫ 
ǰǦǲǫǶȁ. ǈ ǷǱǹǽǦǫ ǸǫǻǳǴǱǴǩǮǯ ǲǴǧǮǱȂǳȁǻ ǵǶǮǱǴǬǫǳǮǯ ǪǱȅ ǵǴǮǷǰǦ, 
ǨȁǭǴǨǦ Ǯ ǴǵǱǦǸȁ ǸǦǰǷǮ ǮǱǮ ǽǦǷǸǳȁǻ ǨǴǪǮǸǫǱǫǯ ǸǮǵǦ Uber ð ǴǳǮ ǳǫ 
ǹǳǮǽǸǴǬǮǱǮ, ǳǴ ǶǦǪǮǰǦǱȂǳǴ ǮǭǲǫǳǮǱǮ ǨǽǫǶǦǾǳȄȄ ǮǳǪǹǷǸǶǮȄ ǸǦǰǷǮ. 
ǘǴǸǦǱȂǳǴǫ ǹǳǮǽǸǴǬǫǳǮǫ ǳǫ ǴǧȅǭǦǸǫǱȂǳǴ. ǈǴǭǲǴǬǳǦ ǶǦǪǮǰǦǱȂǳǦȅ 
ǸǶǦǳǷǺǴǶǲǦǼǮȅ. 

¾ ǗǦǲȁǫ ǹǲǳȁǫ, ǰǦǰ ǵǶǦǨǮǱǴ, ǳǫ ǲǴǩǹǸ ǵǶǫǪǷǰǦǭǦǸȂ ǵǶǴǶȁǨȁ, ǵǴǰǦ ǴǳǮ 
ǳǫ ǵǶǴǮǭǴǾǱǮ. ǈ 1985-ǲ ǰǶǹǵǳǫǯǾǦȅ ǸǫǱǫǰǴǲǲǹǳǮǰǦǼǮǴǳǳǦȅ ǰǴǲǵǦǳǮȅ 
ǲǮǶǦ çAT&Tè ǳǦǳȅǱǦ ǺǮǶǲǹ çǒǦǰǰǫǳǭǮ Ǯ ǐoè Ǯ ǭǦǪǦǱǦ ǫǯ ǴǪǮǳ ǨǴǵǶǴǷ: 
ǰǦǰǴǨ ǧǹǪǫǸ ǶȁǳǴǰ ǲǴǧǮǱȂǳȁǻ ǸǫǱǫǺǴǳǴǨ Ǩ ǧǱǮǬǦǯǾǮǫ 15 ǱǫǸ? ǈ AT&T 
ǻǴǸǫǱǮ ǭǳǦǸȂ, ǷǸǴǮǸ ǱǮ ǨǰǱǦǪȁǨǦǸȂǷȅ Ǩ ǳǴǨȁǫ ǶȁǳǰǮ, Ǯ, ǫǷǱǮ ð çǪǦè, ǸǴ 
ǳǦǷǰǴǱȂǰǴ ǶǫǾǮǸǫǱȂǳǴ. ǈ ǒǦǰǰǫǳǭǮ ǵǴǾǱǮ ǪǹǲǦǸȂ, ǴǧǷǹǬǪǦǸȂ, 
ǵǶǴǩǳǴǭǮǶǴǨǦǸȂ, Ǩ Ǵǧǿǫǲ, ǩǴǸǴǨǮǸȂ ǵǶǫǪǷǰǦǭǦǳǮǫ ȃǰǷǵǫǶǸǴǨ ǭǦ 
ǰǶǹǩǱǹȄ Ƿǹǲǲǹ. ǈ ǶǫǭǹǱȂǸǦǸǫ ǨȁǳǫǷǱǮ ǨǫǶǪǮǰǸ: çǝǮǷǱǴ ǵǴǪǵǮǷǽǮǰǴǨ 
ǲǴǧǮǱȂǳǴǯ ǸǫǱǫǺǴǳǮǮ Ǩ ǞǸǦǸǦǻ Ǩ ǸǫǽǫǳǮǮ 15 ǱǫǸ ǷǴǷǸǦǨǮǸ 900 ǸȁǷ. 
ǽǫǱǴǨǫǰè. ǈ ǶǫǦǱȂǳǴǷǸǮ ǴǰǦǭǦǱǴǷȂ 109 ǲǮǱǱǮǴǳǴǨ.  

¾ AT&T ǳǫ ǵǴǾǱǦ ǳǦ ǶȁǳǴǰ ǲǴǧǮǱȂǳǴǯ ǷǨȅǭǮ Ǯ ǴǷǸǦǱǦǷȂ ǷǴ ǷǨǴǮǲ 
ǧǮǭǳǫǷǴǲ ǵǶǴǨǴǪǳǴǯ ǷǨȅǭǮ. ǆ ǷǸǴǮǲǴǷǸȂ ǧǮǭǳǫǷǦ 15 ǸǴǵ-ǰǴǲǵǦǳǮǯ, 
ǰǴǸǴǶȁǫ ǵǴǾǱǮ Ǩ ǲǴǧǮǱȂǳǹȄ ǷǨȅǭȂ ǷǴǷǸǦǨǮǱǦ ǵǴǽǸǮ 2 ǸǶǮǱǱǮǴǳǦ 
ǪǴǱǱǦǶǴǨ. ǘǴ ǫǷǸȂ ǪǱȅ AT&T ȃǸǴ ǧȁǱǦ ǵǴǸǫǶȅ ǵǴǸǫǳǼǮǦǱȂǳȁǻ 
ǨǴǭǲǴǬǳǴǷǸǫǯ Ǩ ǸǶǮǱǱǮǴǳȁ ǪǴǱǱǦǶǴǨ. ǐǦǰ ǴǧȁǽǳǴ, ǮǲǫǳǳǴ ȃǰǷǵǫǶǸȁ Ǯ 
ǭǳǦǸǴǰǮ ǮǳǷǦǯǪǫǶǷǰǴǯ ǮǳǺǴǶǲǦǼǮǮ ǴǸǶǮǼǦȄǸ ǨǴǭǲǴǬǳǴǷǸȂ ǨǭǶȁǨǦ. 
ǣǰǷǵǫǶǸȁ ǨǷǫǩǪǦ ǳǦǯǪǹǸ ǷǸǴ ǸȁǷȅǽ ǴǧȀȅǷǳǫǳǮǯ, ǵǴǽǫǲǹ ǸǦǰǴǩǴ ǳǫ 
ǲǴǬǫǸ ǧȁǸȂ.  

 



¾ 1. ǈ ǸǫǽǫǳǮǫ ǧǱǮǬǦǯǾǮǻ ǵǴǱǹǸǴǶǦ ǪǫǷȅǸǮǱǫǸǮǯ ǲǮǶ, Ǩ ǰǴǸǴǶǴǲ ǲȁ 
ǬǮǨȆǲ, ǳǫǴǧǶǦǸǮǲǴ ǮǭǲǫǳǮǸǷȅ Ǩ ǶǫǭǹǱȂǸǦǸǫ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǨǭǶȁǨǦ, 
ǰǴǸǴǶȁǯ ǹǬǫ ǳǦǽǦǱǷȅ. 

¾ 2. ǘǫǻǳǴǱǴǩǮǽǫǷǰǮǯ ǨǭǶȁǨ ð ȃǸǴ ǰǴǲǧǮǳǦǼǮȅ ǸǫǻǳǴǱǴǩǮǯ, ǷǴǭǪǦȄǿǮǻ 
ǳǴǨȁǫ ǶȁǳǰǮ ǮǱǮ ǶǦǪǮǰǦǱȂǳǴ ǸǶǦǳǷǺǴǶǲǮǶǹȄǿǮǻ ǷǸǦǶȁǫ. 

¾ 3. ǕǶǴǶȁǨǳȁǫ ǸǫǻǳǴǱǴǩǮǮ ǷǫǩǴǪǳȅ ð ȃǸǴ ǳǦǰǴǵǮǸǫǱǮ ȃǳǫǶǩǮǮ, 
ȃǱǫǰǸǶǴǲǴǧǮǱǮ, ǧǫǷǵǮǱǴǸǳȁǫ ǦǨǸǴǲǴǧǮǱǮ, ǷǴǱǳǫǽǳǦȅ ȃǳǫǶǩǫǸǮǰǦ. 
ǋǷǸȂ Ǯ ǪǶǹǩǮǫ. 

¾ 4. ǖǦǪǮǰǦǱȂǳǴ ǮǭǲǫǳȅȄǸǷȅ ǸǦǰǬǫ ǧǮǭǳǫǷ-ǲǴǪǫǱǮ. ǕǶǮǲǫǶ ð Uber. 

¾ 5. ǈ ǵǶǫǰǶǦǷǳǴǲ ǳǴǨǴǲ ǲǮǶǫ ǧǹǪǫǸ ǵǶǴǧǱǫǲǦ Ƿ ǱȄǪȂǲǮ. ǘǫ ǶȁǳǰǮ, ǳǦ 
ǰǴǸǴǶȁǻ ǴǳǮ ǲǴǩǹǸ ǽǸǴ-ǸǴ ǪǫǱǦǸȂ, ǮǷǽǫǭǦȄǸ. ǑȄǪǫǯ ǳǦǪǴ ǧǹǪǫǸ ǽǫǲ-ǸǴ 
ǭǦǳȅǸȂ. ǣǸǴ ð ǵǶǴǧǱǫǲǦ. 

¾ ǈǷǫǲ ǻǴǶǴǾǴ ǮǭǨǫǷǸǳȁ ǰǦǶǸǮǳǰǮ, ǮǱǱȄǷǸǶǮǶǹȄǿǮǫ ǵǶǴǩǶǫǷǷ ð 
ȃǰǷǵǴǳǫǳǸǦ ǮǱǮ ǪǦǬǫ ǩǮǵǫǶǧǴǱǦ ǴǸ ǵǫǶǨȁǻ ǰǦǲǫǳǳȁǻ ǷǰǶǫǧǰǴǨ 
ǲǮǱǱǮǴǳ ǱǫǸ ǳǦǭǦǪ, ǪǴ ǦǯǺǴǳǴǨ Ǯ ǲǦǶǷǴǻǴǪǴǨ Ǩ ǳǦǾǮ ǪǳǮ. ǕǴǳȅǸǳǴ, 
ǽǸǴ ǳǦ ǷǦǲǴǲ ǪǫǱǫ ȃǸǴ ǳǫ ǷǴǨǷǫǲ ȃǰǷǵǴǳǫǳǸǦ, Ǧ ǷǰǴǶǫǫ 
ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸȂ S-ǴǧǶǦǭǳȁǻ ǰǶǮǨȁǻ ð ǲǫǪǱǫǳǳȁǯ ǶǴǷǸ-ǨǭǶȁǨ-
ǭǦǸǹǻǦǳǮǫ Ǯ ǴǵȅǸȂ ǲǫǪǱǫǳǳȁǯ ǶǴǷǸ-ǨǭǶȁǨ. ǕǴǷǱǫǪǳǮǯ ǨǭǶȁǨǳǴǯ ǶǴǷǸ, 
ǰǴǸǴǶȁǯ ǲȁ ǳǦǧǱȄǪǦǱǮ ð ȃǸǴ ǼǮǺǶǴǨȁǫ ǸǫǻǳǴǱǴǩǮǮ: ǰǴǲǵȂȄǸǫǶȁ, 
ǭǦǸǫǲ ǵǫǶǷǴǳǦǱǰǮ, ǮǳǸǫǶǳǫǸ, ǼǮǺǶǴǨǴǫ ǦǹǪǮǴ, ǲǴǧǮǱȂǳǦȅ ǷǨȅǭȂ, 
ǼǮǺǶǴǨǴǫ ǨǮǪǫǴ, ǷǴǼǷǫǸǮ, ǲǴǧǮǱȂǳȁǯ ǮǳǸǫǶǳǫǸ, ǷǲǦǶǸǺǴǳȁ. ǣǸǦ 
ǮǷǸǴǶǮȅ ǹǬǫ ǨȁǾǱǦ ǳǦ ǳǦǷȁǿǫǳǮǫ. ǎ ǵǴǳȅǸǳǴ Ǩ ǴǧǿǮǻ ǽǫǶǸǦǻ, ǽǸǴ 
ǧǹǪǫǸ ǷǱǫǪǹȄǿǮǲ ǵǶǴǶȁǨǴǲ ð ǶǴǧǴǸǴǸǫǻǳǮǰǦ Ǯ ǳǴǨǦȅ ȃǳǫǶǩǫǸǮǰǦ. 
ǈǴǵǶǴǷ ǸǴǱȂǰǴ Ǩ ǷǶǴǰǦǻ. 

 



¾ ǊǶǹǩǦȅ ǷǸǴǶǴǳǦ ǸǦǰǬǫ ǴǽǫǳȂ ǨǦǬǳǦȅ Ǩ ǵǶǴǶȁǨǦǻ ð ǮǳǳǴǨǦǼǮǮ Ǩ ǧǮǭǳǫǷ-
ǲǴǪǫǱȅǻ. ǗǰǦǬǫǲ ǸǫǻǳǴǱǴǩǮǮ ǪǱȅ ǸǦǰǷǮ Uber ð ȃǸǴ ǵǶǴǶȁǨ Ǩ ǧǮǭǳǫǷ-
ǲǴǪǫǱǮ. ǔǳǮ ǮǷǵǴǱȂǭǹȄǸ ǦǨǸǴǲǴǧǮǱǮ, ǷǲǦǶǸǺǴǳȁ, ǴǧǱǦǰǴ ð 
ǮǳǺǶǦǷǸǶǹǰǸǹǶǹ ǪǶǹǩǮǻ ǱȄǪǫǯ, ǨȁǶǫǭǦȄǸ ǳǫȃǺǺǫǰǸǮǨǳȁǻ 
ǵǴǷǶǫǪǳǮǰǴǨ ð Ǯ ǵǶǴǶȁǨ. ǔǳǱǦǯǳ-ǵǱǴǿǦǪǰǦ ǪǱȅ ǶǦǭǲǫǿǫǳǮȅ, ǵǴǮǷǰǦ Ǯ 
ǰǶǦǸǰǴǷǶǴǽǳǴǯ ǦǶǫǳǪȁ ǽǦǷǸǳǴǩǴ ǬǮǱȂȅ ǵǴ ǨǷǫǲǹ ǲǮǶǹ Airbnb ð ȃǸǴ 
ǸǴǬǫ ǵǶǴǶȁǨ Ǩ ǧǮǭǳǫǷ ǲǴǪǫǱǮ. 

¾ ǘǦǰ ǽǸǴ ǧǮǭǳǫǷ ǲǴǪǫǱȂ ǲǴǬǫǸ ǧȁǸȂ ǵǶǴǶȁǨǳǴǯ. ǐǦǰ ȃǸǴ ǵǶǴǮǷǻǴǪǮǸ Ǩ 
ǴǧǱǦǷǸǮ ǳǦǰǴǵǱǫǳǮȅ ȃǳǫǶǩǮǮ? ǕǶǴǷǸǴǯ ǵǶǮǲǫǶ. ǈ ǗǮǱǮǰǴǳǴǨǴǯ ǪǴǱǮǳǫ 
ǵǴȅǨǱȅȄǸǷȅ ǰǴǲǵǦǳǮǮ, ǰǴǸǴǶȁǫ ǵǶǫǪǱǦǩǦȄǸ ǳǦǰǴǵǱǫǳǮǫ 
ȃǱǫǰǸǶǴȃǳǫǶǩǮǮ ǰǦǰ ǷǫǶǨǮǷ. ǈ ǲǦǩǦǭǮǳǫ 7-Eleven ǷǸǴȅǸ ǻǴǱǴǪǮǱȂǳǮǰǮ Ƿ 
ǳǦǵǮǸǰǦǲǮ, ǰǸǴ-ǸǴ ǭǦǻǴǪǮǸ ǨǳǹǸǶȂ, ǻǴǽǫǸ ǨǴǪȁ ð ǴǸǰǶȁǨǦǫǸ ǪǨǫǶǼǹ, ǵǶǮ 
ǰǦǬǪǴǲ ǴǸǰǶȁǸǮǮ ǪǨǫǶǼȁ ǵǶǴǮǷǻǴǪǮǸ ǭǦǵǹǷǰ ǴǻǱǦǬǪǦȄǿǫǩǴ ǦǩǶǫǩǦǸǦ, 
ǽǸǴ ǨȁǭȁǨǦǫǸ ǵǮǰǴǨǴǫ ǵǴǸǶǫǧǱǫǳǮǫ ȃǳǫǶǩǮǮ. ǗǸǴǮǲǴǷǸȂ ǵǮǰǴǨȁǻ 
ǳǦǩǶǹǭǴǰ ǭǳǦǽǮǸǫǱȂǳǦ Ǯ ǷǴǷǸǦǨǱȅǫǸ ǵǶǮǲǫǶǳǴ 50 % ǸǴǩǴ, ǽǸǴ 7-Eleven 
ǵǱǦǸǮǸ ǭǦ ȃǱǫǰǸǶǮǽǫǷǸǨǴ. ǕǶǴǷǸǴ ǨǭȅǨ ǧǦǸǦǶǫȄ Ǯ ǵǴǲǫǷǸǮǨ ǫȆ Ǩ ǸǦǰǴǯ 
ǲǦǩǦǭǮǳ, ǵǴǱǹǽǮǲ ȃǰǴǳǴǲǮȄ ǴǸ 10 ǪǴ 50 % ȃǱǫǰǸǶǴȃǳǫǶǩǮǮ ǭǦ ǷǽȆǸ 
ȃǺǺǫǰǸǮǨǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ ǶǦǷǽȆǸǦǲǮ ǭǦ ȃǱǫǰǸǶǮǽǫǷǸǨǴ. ǕǶǮ ǸǴǲ Ǭǫ 
ǷǦǲǴǲ Ǵǧǿǫǲ ǵǴǸǶǫǧǱǫǳǮǮ. ǇǮǭǳǫǷ-ǲǴǪǫǱȂ ð ǳǮǰǦǰǴǯ ǵǶǫǪǴǵǱǦǸȁ. 7-
eleven ǳǫ ǳǫǷȆǸ ǳǮ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ, ǳǮ ǺǮǳǦǳǷǴǨǴǩǴ ǶǮǷǰǦ, ǵǶǴǷǸǴ 
ǳǦǽǮǳǦǫǸ ȃǰǴǳǴǲǮǸȂ.  

¾ ǐǴǲǵǦǳǮǮ ǳǴǨǴǩǴ ǸǮǵǦ ǷǸǦǳǴǨȅǸǷȅ ǴǽǫǳȂ ǹǷǵǫǾǳȁǲǮ Ƿ ǵǴǲǴǿȂȄ 
ǮǳǳǴǨǦǼǮǯ Ǩ ǧǮǭǳǫǷ-ǲǴǪǫǱȅǻ, ǽǮǷǸǴ ǧǱǦǩǴǪǦǶȅ ǶǦǭǹǲǳǴǲǹ ǹǵǶǦǨǱǫǳǮȄ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǲǮ ǵǶǴǼǫǷǷǦǲǮ Ǩ ǰǦǲǵǦǳǮǮ. 



¾ ǔǪǳǴǯ Ǯǭ ǷǴǷǸǦǨǱȅȄǿǮǻ ǵǶǴǶȁǨǳȁǻ ǸǫǻǳǴǱǴǩǮǯ ȅǨǱȅǫǸǷȅ 
ǴǧǷǱǹǬǮǨǦǳǮǫ. ǈǭȅǸȂ ǦǨǸǴǲǴǧǮǱȂ Ƿ ǪǨǮǩǦǸǫǱǫǲ ǨǳǹǸǶǫǳǳǫǩǴ ǷǩǴǶǦǳǮȅ. 
ǣǸǴ ǧǴǱǫǫ 2000 ǪǨǮǬǹǿǮǻǷȅ ǽǦǷǸǫǯ. ǈ Tesla Model S Ǯǻ ǨǷǫǩǴ 18! ǒǫǳǫǫ 
ǴǪǳǴǩǴ ǵǶǴǼǫǳǸǦ ǴǸ ǊǈǗ. ǝǸǴ ȃǸǴ ǴǭǳǦǽǦǫǸ? ǔǧǷǱǹǬǮǨǦǳǮǫ! 
ǔǧǷǱǹǬǮǨǦǳǮǫ ǳǫ ǷǸǴǮǸ ǵǶǴǷǸǴ ǳǮǽǫǩǴ. ǕǴȃǸǴǲǹ ǘǫǷǱǦ ǪǦȆǸ ǩǦǶǦǳǸǮȄ 
ǳǦ ǧǫǷǰǴǳǫǽǳȁǯ ǵǶǴǧǫǩ. ǓǹǱǫǨǦȅ ǷǸǴǮǲǴǷǸȂ ǴǧǷǱǹǬǮǨǦǳǮȅ. Ǘ ǳǹǱǫǨǴǯ 
ǷǸǴǮǲǴǷǸȂȄ ǳǫǨǴǭǲǴǬǳǴ ǰǴǳǰǹǶǮǶǴǨǦǸȂ! (ǔǷǸǦǨǮǲ ȃǲǴǼǮǮ ǳǦ ǷǴǨǫǷǸǮ 
ǦǨǸǴǶǦ ȃǸǴǩǴ ǭǦȅǨǱǫǳǮȅ ð ǴǷǳǴǨǦǸǫǱȅ Ǯ ǵǶǫǭǮǪǫǳǸǦ ǩǶǹǵǵȁ ǰǴǲǵǦǳǮǯ 
çǣǱǫǰǦǶǪè ǆǳǪǶǫȅ ǕǴǭǪǳȅǰǴǨǦ ð ǳǴ, ǵǴ ǷǹǸǮ, Ǵǳ ǵǶǦǨ: ǷǸǴǮǲǴǷǸȂ 
ǮǳǳǴǨǦǼǮǮ ǭǦǽǦǷǸǹȄ ǴǰǦǭȁǨǦǫǸǷȅ ǴǵǶǫǪǫǱȅȄǿǮǲ ǺǦǰǸǴǶǴǲ ǫȆ 
ǷǸǶǫǲǮǸǫǱȂǳǴǩǴ ǨǻǴǬǪǫǳǮȅ Ǩ ǳǦǾǹ ǬǮǭǳȂ Ǩ ǹǷǱǴǨǮȅǻ ǶȁǳǴǽǳǴǯ 
ȃǰǴǳǴǲǮǰǮ). 

¾ ǣǱǫǰǸǶǴǪǨǮǩǦǸǫǱȂ ǳǦǲǳǴǩǴ ǲǴǿǳǫǫ, ǽǫǲ ǊǈǗ. ǘǫǷǱǦ ǷǶǦǨǳǮǲǦ Ƿ 
ǷǹǵǫǶǰǦǶǦǲǮ Ǩ ǲǮǱǱǮǴǳ ǪǴǱǱǦǶǴǨ, ǸǦǰǮǲǮ ǰǦǰ ǚǫǶǶǦǶǮ ǮǱǮ ǒǦǰǱǦǶǫǳ. 
ǒǦǾǮǳǦ ǭǦ ǴǪǳǹ ǪǫǷȅǸǹȄ Ǯǻ Ǽǫǳȁ. ǕǶǴǷǸǴ ǵǴǸǴǲǹ, ǽǸǴ ǴǳǦ ǳǦ 
ȃǱǫǰǸǶǴǵǶǮǨǴǪǫ. ǈǴǸ ǰǦǰ ǵǶǴǮǷǻǴǪǮǸ ǨǭǶȁǨ. ǗǴǸǳȄ ǱǫǸ ǦǨǸǴǵǶǴǲ 
ǩǴǨǴǶǮǱ ǳǦǲ ð ǻǴǸǮǸǫ ǧǴǱȂǾǹȄ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸȂ, ǵǱǦǸǮǸǫ ǧǴǱȂǾǮǫ 
ǪǫǳȂǩǮ, ǻǴǸǮǸǫ ǷǶǫǪǳȄȄ ð ǵǱǦǸǮǸǫ ǷǶǫǪǳǮǫ. ǆ ǸǫǵǫǶȂ ǳǮǰǦǰǮǫ 
ǧǫǳǭǮǳǴǨȁǫ ǮǱǮ ǪǮǭǫǱȂǳȁǫ ǦǨǸǴǲǴǧǮǱǮ ǧǴǱȂǾǫ ǳǫ ǲǴǩǹǸ 
ǰǴǳǰǹǶǮǶǴǨǦǸȂ. ǇǴǱȂǾǫ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸǮ ǭǦ ǲǫǳȂǾǮǫ ǪǫǳȂǩǮ.  

¾ çǍǳǦǫǸǫ, ǽǸǴ ǵǶǴǮǭǴǯǪȆǸ?è, ð ǭǦǪǦȆǸ ǨǴǵǶǴǷ ǵǶǫǭǮǪǫǳǸ çǣǱǫǰǦǶǪǦè, Ǯ 
ǷǦǲ Ǭǫ ǳǦ ǳǫǩǴ ǴǸǨǫǽǦǫǸ. ǆǰǰǹǲǹǱȅǸǴǶ ð ǳǦǮǧǴǱǫǫ ǪǴǶǴǩǦȅ ǽǦǷǸȂ 
ȃǱǫǰǸǶǴǲǴǧǮǱȅ. ǐ 2020 ǩǴǪǹ, ǮǱǮ ǪǦǬǫ ǶǦǳǫǫ, ǫǷǱǮ ǹǪǫǾǫǨǱǫǳǮǫ 
ǦǰǰǹǲǹǱȅǸǴǶǴǨ ǹǷǰǴǶǮǸǷȅ, Ǩ ǪǨǦ ǶǦǭǦ ǧǴǱǫǫ ǲǴǿǳȁǫ ȃǱǫǰǸǶǴǲǴǧǮǱǮ 
ǧǹǪǹǸ ǪǫǾǫǨǱǫ ǵǶǮ ǵǴǰǹǵǰǫ, ǵǶǮ ȃǸǴǲ ǴǳǮ ǧǹǪǹǸ Ǩ ǪǫǷȅǸȂ ǶǦǭ ǪǫǾǫǨǱǫ 
ǵǴ ǸǴǵǱǮǨǹ Ǯ Ǩ ǪǫǷȅǸȂ ǶǦǭ ǪǫǾǫǨǱǫ Ǩ ǴǧǷǱǹǬǮǨǦǳǮǮ. ǕǴǷǱǫ ȃǸǴǯ ǸǴǽǰǮ 
ǳǫ ǮǲǫǫǸ ǷǲȁǷǱǦ ǵǱǦǸǮǸȂ ǧǴǱȂǾǫ Ǫǫǳǫǩ ǭǦ ǲǫǳǫǫ ǲǴǿǳȁǯ ǊǈǗ-
ǦǨǸǴǲǴǧǮǱȂ, ǰǴǸǴǶȁǯ Ǩ ǪǫǷȅǸȂ ǶǦǭ ǪǴǶǴǬǫ Ǩ ǴǧǷǱǹǬǮǨǦǳǮǮ. ǣǸǴ 
ǵǫǶǫǱǴǲǳȁǯ ǲǴǲǫǳǸ.  



¾ ǇǫǷǵǮǱǴǸǳǮǰǮ ð ȃǸǴ ǳǫ ǧǹǪǹǿǫǫ. ǔǳǮ ǹǬǫ ǭǪǫǷȂ. ǗǫǩǴǪǳȅ ǳǦ ǪǴǶǴǩǦǻ 

ǴǧǿǫǩǴ ǳǦǭǳǦǽǫǳǮȅ ǹǬǫ ǷǴǸǳǮ ǧǫǷǵǮǱǴǸǳǮǰǴǨ. Ǚ ǩǹǩǱǴǲǴǧǮǱǫǯ ǳǫǸ 

ǶǹǱǫǨǴǩǴ ǰǴǱǫǷǦ Ǯ ǵǫǪǦǱǫǯ, ǴǳǮ ǵǴǱǳǴǷǸȂȄ ǦǨǸǴǳǴǲǳȁ, Ǯ ǹǷǵǫǾǳǴ 

ǵǫǶǫǪǨǮǩǦȄǸǷȅ ǳǫ ǸǴǱȂǰǴ ǵǴ ǻǦǯǨǫȅǲ, ǳǴ Ǯ Ǩ ǩǴǶǴǪǦǻ. ǆǨǸǴǰǴǳǼǫǶǳȁ, 

ǨȁǵǹǷǰǦȄǿǮǻ ǸǶǦǪǮǼǮǴǳǳȁǫ ǦǨǸǴǲǴǧǮǱǮ, ǦǩǶǫǷǷǮǨǳǴ ǮǳǨǫǷǸǮǶǹȄǸ Ǩ 

ǧǫǷǵǮǱǴǸǳǮǰǮ. ǒǳǴǩǮǫ ǹǬǫ ǦǳǴǳǷǮǶǴǨǦǱǮ ǳǦ 2018-2020 ǩǴǪȁ ǦǨǸǴǲǴǧǮǱǮ 

ǹǶǴǨǳȅ 4 ð ǱȄǪǮ ǳǫ ǸǶǫǧǹȄǸǷȅ ǳǮǰǴǩǪǦ. ǐǴǩǪǦ Ǭǫ ǵǶǴǮǭǴǯǪȆǸ ȃǸǴǸ ǵǶǴǶȁǨ, 

Ǯ ǳǦǷǰǴǱȂǰǴ Ǵǳ ǮǭǲǫǳǮǸ ǴǰǶǹǬǦȄǿǮǯ ǲǮǶ? ǘǹǸ, ǴǵȅǸȂ Ǭǫ, ǷǸǴǮǸ 

ǵǶǴǦǳǦǱǮǭǮǶǴǨǦǸȂ ǷǰǴǶǴǷǸȂ ǷǳǮǬǫǳǮȅ ǷǸǴǮǲǴǷǸǮ ǴǷǳǴǨǳǴǯ ǸǫǻǳǴǱǴǩǮǮ, 

ǮǷǵǴǱȂǭǹǫǲǴǯ Ǩ ǧǫǷǵǮǱǴǸǳǮǰǦǻ. 

¾ ǇǫǷǵǮǱǴǸǳȁǯ ǦǨǸǴǲǴǧǮǱȂ ǨǮǪǮǸ ǴǰǶǹǬǦȄǿǮǯ ǲǮǶ Ƿ ǵǴǲǴǿȂȄ ǱǮǪǦǶǦ, 

ǰǴǸǴǶȁǯ ǪǫǱǦǫǸ ǲǮǱǱǮǴǳȁ ǭǦǲǫǶǴǨ Ǩ ǷǫǰǹǳǪǹ ǳǦ 360 ǩǶǦǪǹǷǴǨ ǨǴǰǶǹǩ, 

ǦǳǦǱǮǭǮǶǹǫǸ ǴǸǶǦǬȆǳǳȁǯ ǷǮǩǳǦǱ Ǯ ǪǫǱǦǫǸ ǨȁǨǴǪȁ, ǩǪǫ ǪǫǶǫǨǴ, ǩǪǫ ǪǶǹǩǴǯ 

ǦǨǸǴǲǴǧǮǱȂ, Ǧ ǩǪǫ ǰǴǾǰǦ. ǈ 2012 ǉǹǩǱ ǦǳǴǳǷǮǶǴǨǦǱ Ǽǫǳǹ ǷǨǴǫǩǴ 

ǧǫǷǵǮǱǴǸǳǮǰǦ Ǩ 150 ǰǮǱǴǧǦǰǷǴǨ, ǩǪǫ 70 ǧȁǱǦ ǷǸǴǮǲǴǷǸȂ ǱǮǪǦǶǦ. 2013 ǩǴǪ ð 

ǷǱǫǪǹȄǿǫǫ ǵǴǰǴǱǫǳǮǫ ǱǮǪǦǶǴǨ ǷǸǴǮǱǴ 10 ǸȁǷȅǽ ǪǴǱǱǦǶǴǨ. ǈ 2014 ǩǴǪǹ 

ǵǶǫǪǷǸǦǨǱǫǳ ǱǮǪǦǶ ǭǦ $1000. ǆ ǷǱǫǪǹȄǿǫǫ ǵǴǰǴǱǫǳǮǫ ǧǹǪǫǸ ǷǸǴǮǸȂ $90 Ǯ 

ǧǹǪǫǸ ǶǦǭǲǫǶǴǲ Ƿ ǵǴǽǸǴǨǹȄ ǲǦǶǰǹ.  

¾ ǓǴ ǷǦǲǴǫ ǩǱǦǨǳǴǫ Ǩ ǧǫǷǵǮǱǴǸǳǮǰǫ ð ȃǸǴ ǧǴǶǸǴǨǴǯ ǰǴǲǵȂȄǸǫǶ. ǘǹǸ ǪǱȅ 

ǳǦǩǱȅǪǳǴǷǸǮ ǲǴǬǳǴ ǷǶǦǨǳǮǸȂ ǷǦǲȁǯ ǧȁǷǸǶȁǯ Ǩ ǲǮǶǫ ǷǹǵǫǶǰǴǲǵȂȄǸǫǶ 2000 

ǩǴǪǦ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸȂȄ ǳǫǲǳǴǩǴ ǧǴǱǫǫ ǴǪǳǴǩǴ ǸǫǶǦǺǱǴǵǦ, ǭǦǳǮǲǦǨǾǮǯ 

ǼǫǱȁǯ ǭǦǱ Ǯ ǷǸǴǮǨǾǮǯ 46 ǲǮǱǱǮǴǳǴǨ ǪǴǱǱǦǶǴǨ Ǯ ǷǴǨǶǫǲǫǳǳǹȄ 2-

ǸǫǶǦǺǱǴǵǳǹȄ GPU ǰǦǶǸǴǽǰǹ ǭǦ 59 ǧǦǰǷǴǨ ǴǸ NVIDIA. ǇǴǶǸǴǨǴǯ ǰǴǲǵȂȄǸǫǶ 

ǪǱȅ ǦǨǸǴǲǴǧǮǱȅ ǧǫǭ ǨǴǪǮǸǫǱȅ ǩǴǸǴǨ. ǉǴǸǴǨ ǱǮ ǶȁǳǴǰ? 



¾ ǗǹǸȂ ǧǫǷǵǮǱǴǸǳǮǰǴǨ, ǰǦǰ ǴǪǳǴǯ Ǯǭ ǵǶǴǶȁǨǳȁǻ ǸǫǻǳǴǱǴǩǮǯ, ǰǴǸǴǶȁǫ Ǩ 
ǧǱǮǬǦǯǾǫǲ ǧǹǪǹǿǫǲ ǨǴǯǪǹǸ Ǩ ǬǮǭǳȂ ǧǴǱȂǾǮǳǷǸǨǦ ǵǶǫǪǷǸǦǨǮǸǫǱǫǯ 
ǳǦǾǫǯ ǼǮǨǮǱǮǭǦǼǮǮ Ǯ ǶǦǭǮǸǫǱȂǳǴ ǮǭǲǫǳȅǸ ȃǰǴǳǴǲǮǰǹ ǷǸǶǦǳ ǲǮǶǦ ð ǳǫ 
ǷǸǴǱȂǰǴ ǵǶǴǷǸǴ ǪǴǷǸǦǨǰǦ ǩǶǹǭǴǨ Ǯ ǵǦǷǷǦǬǮǶǴǨ, ǷǰǴǱȂǰǴ ǷǫǶǨǮǷ, 
ǮǳǺǶǦǷǸǶǹǰǸǹǶǦ, ǰǴǸǴǶǦȅ ǷǺǴǶǲǮǶǹǫǸǷȅ ǨǴǰǶǹǩ ǸǫǻǳǴǱǴǩǮǯ 
ǵǫǶǫǪǨǮǬǫǳǮȅ ǧǫǭ ǽǫǱǴǨǫǰǦ Ǩ ǰǦǽǫǷǸǨǫ ǨǴǪǮǸǫǱȅ.     

¾ ǔǪǳǦ Ǯǭ ǷǸǴǶǴǳ ȃǸǴǩǴ ǨǴǵǶǴǷǦ ð ǲȁ ǸǶǦǸǮǲ ǰǹǽǹ Ǫǫǳǫǩ ǳǦ ǵǴǰǹǵǰǹ 
ǦǨǸǴǲǴǧǮǱȅ, Ǯ Ǵǳ ǵǶǴǷǸǦǮǨǦǫǸ 96 % ǨǶǫǲǫǳǮ. ǕǦǶǰǮǳǩǮ Ǩ ǩǴǶǴǪǦǻ 
ǲǴǩǹǸ ǷǸǴǮǸȂ ǪǦǬǫ ǪǴǶǴǬǫ ǽǫǲ ǷǦǲ ǦǨǸǴǲǴǧǮǱȂ. ǗǶǫǪǳǮǯ ǦǲǫǶǮǰǦǳǫǼ 
ǸǶǦǸǮǸ 12 ǸȁǷȅǽ ǪǴǱǱǦǶǴǨ Ǩ ǩǴǪ ǳǦ ǨǷǫ ǶǦǷǻǴǪȁ, ǷǨȅǭǦǳǳȁǫ Ƿ 
ǨǱǦǪǫǳǮǫǲ ǦǨǸǴǲǴǧǮǱǫǲ, Ǯ ǵǶǮ ȃǸǴǲ ǮǷǵǴǱȂǭǹǫǸ ǫǩǴ ǸǴǱȂǰǴ 4 % 
ǨǶǫǲǫǳǮ. ǑȄǧǦȅ ǮǳǪǹǷǸǶǮȅ Ƿ 4%-ǯ ǹǸǮǱǮǭǦǼǮǫǯ ǬǪȆǸ ǵǶǴǶȁǨǦ. 
ǕǶǴǶȁǨǦ Ǩ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǮǷǵǴǱȂǭǴǨǦǳǮȅ. 

¾ Ǔǫ ǨǦǬǳǴ, ǰǸǴ ǷǴǫǪǮǳǮǸ ȃǸǮ ǪǨǦ ǰǴǳǼǫǵǸǦ: ǧǫǷǵǮǱǴǸǳȁǯ ǦǨǸǴǲǴǧǮǱȂ Ǯ 
ǦǨǸǴǲǴǧǮǱȂ ǰǦǰ ǷǫǶǨǮǷ ð Ǯ ǵǴǪǳǮǲǫǸ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǦǨǸǴǲǴǧǮǱȅ Ƿ 4-ǻ 
ǪǴ 60-80 %. ǆǨǸǴǲǴǧǮǱǮ Ǩ ǱǮǽǳǴǲ ǵǴǱȂǭǴǨǦǳǮǮ ǹǻǴǪȅǸ ǷǴ ǷǼǫǳȁ. GM 
ǨǱǴǬǮǱǦ 500 ǲǱǳ. ǪǴǱǱǦǶǴǨ Ǩ Lyft ,  ǰǹǵǮǱǦ ǭǦ ǲǮǱǱǮǦǶǪ ǷǸǦǶǸǦǵ Cruise 
Automation , ǶǦǭǶǦǧǦǸȁǨǦȄǿǮǯ ǧǫǷǵǮǱǴǸǳǮǰǮ. ǎ, ǽǸǴ ǧǴǱǫǫ ǨǦǬǳǴ, 
ǳǦǽǦǱǦ ǵǮǱǴǸǳȁǫ ǵǶǴǫǰǸȁ ǷǴǧǶǦǨ ǨǷǫ ǸǶǮ ǸǫǻǳǴǱǴǩǮǮ ð 
ȃǱǫǰǸǶǴǲǴǧǮǱǮ, ǧǫǷǵǮǱǴǸǳǮǰǮ Ǯ ǦǨǸǴǲǴǧǮǱȂ ǰǦǰ ǷǫǶǨǮǷ. ǐǴǩǪǦ ȃǸǴ 
ǷǱǹǽǮǸǷȅ, ǲȁ ǵǴǱǹǽǮǲ ǸǴǸ Ǭǫ ǹǶǴǨǫǳȂ ǷǫǶǨǮǷǦ ǭǦ 10% Ǽǫǳȁ ǨǱǦǪǫǳǮȅ 
ǷǴǧǷǸǨǫǳǳȁǲ ǦǨǸǴǲǴǧǮǱǫǲ. 

¾ ǘǶǮ ǳǦǵǶǦǨǱǫǳǮȅ ǵǶǴǶȁǨǦ Ǩ ǮǳǪǹǷǸǶǮǮ ǦǨǸǴǵǫǶǫǨǴǭǴǰ: ǴǸ ǪǨǮǩǦǸǫǱȅ 
ǨǳǹǸǶǫǳǳǫǩǴ ǷǩǴǶǦǳǮȅ ǰ ȃǱǫǰǸǶǴǲǴǧǮǱȄ, ǴǸ ǽǫǱǴǨǫǰǦ ǭǦ ǶǹǱȆǲ ǰ ǰǴǲǵǹ 
ǭǦ ǶǹǱȆǲ, ǴǸ ǦǨǸǴǲǴǧǮǱȅ Ǩ ǷǴǧǷǸǨǫǳǳǴǷǸǮ ǰ ǦǨǸǴǲǴǧǮǱȄ-ǷǫǶǨǮǷǹ. ǈǷǫ 
ȃǸǴ ǨǲǫǷǸǫ ǪǦȆǸ ǵǶǴǶȁǨ. ǐ 2030 ǩǴǪǹ ǨǷǫ ǸǶǦǳǷǵǴǶǸǳȁǫ ǷǶǫǪǷǸǨǦ ð 
ǦǨǸǴǲǴǧǮǱǮ, ǦǨǸǴǧǹǷȁ, ǩǶǹǭǴǨǮǰǮ, ǸǶǦǰǸǴǶǦ ǧǹǪǹǸ ȃǱǫǰǸǶǮǽǫǷǰǮǲǮ, 
ǧǫǷǵǮǱǴǸǳȁǲǮ Ǯ ǶǦǧǴǸǦǸȂ ǰǦǰ ǷǫǶǨǮǷ. 

 



¾ ǗǴǱǳǫǽǳǦȅ ȃǳǫǶǩǫǸǮǰǦ ð ȃǸǴ ǸǫǻǳǴǱǴǩǮȅ, Ǧ ǳǫ ȃǳǫǶǩǫǸǮǽǫǷǰǮǯ 
ǶǫǷǹǶǷ. ǎ, ǰǦǰ ǨǷȅǰǦȅ ǰǶǫǲǳǮǫǨǦȅ ǸǫǻǳǴǱǴǩǮȅ, ǴǳǦ ǹǵǦǱǦ Ǩ 
Ǽǫǳǫ Ǩ 200 ǶǦǭ Ƿ ǷǫǶǫǪǮǳȁ 70-ǻ ǩǴǪǴǨ ǵǶǴǾǱǴǩǴ ǨǫǰǦ. 
ǐǴǱǮǽǫǷǸǨǴ ǮǳǷǸǦǱǱȅǼǮǯ, ǷǴǴǸǨǫǸǷǸǨǫǳǳǴ, ǶǦǷǸȆǸ Ǩ ǪǨǦ ǶǦǭǦ 
ǰǦǬǪȁǫ ǪǨǦ ǩǴǪǦ. ǕǴ ǰǶǦǯǳǫǯ ǲǫǶǫ Ƿ 1990 ǩǴǪǦ. ǗǰǴǱȂǰǴ 
ǹǪǨǴǫǳǮǯ ǵǴǸǶǫǧǹǫǸǷȅ, ǽǸǴǧȁ ǷǴǱǳǫǽǳǦȅ ȃǳǫǶǩǫǸǮǰǦ 
ǴǧǫǷǵǫǽǮǱǦ 100% ǨǷǫǻ ǵǴǸǶǫǧǳǴǷǸǫǯ ǽǫǱǴǨǫǽǫǷǸǨǦ Ǩ ȃǳǫǶǩǮǮ? 
ǋǿȆ ǨǷǫǩǴ ǱǮǾȂ ǷǫǲȂ ǹǪǨǴǫǳǮǯ. ǣǸǴ ǫǿȆ 14 ǱǫǸ, Ǯ ǷǴǱǳǫǽǳǦȅ 
ȃǳǫǶǩǫǸǮǰǦ ǴǧǫǷǵǫǽǮǸ 100 % ǵǴǸǶǫǧǳǴǷǸǫǯ ǽǫǱǴǨǫǽǫǷǸǨǦ. 

¾ ǓǴ ǲǴǬǫǸ ǱǮ ǸǦǰǴǫ ǧȁǸȂ? ǗǲǴǬǫǲ ǱǮ ǲȁ Ǯ Ǩ ǷǦǲǴǲ ǪǫǱǫ 
ǴǧǫǷǵǫǽǮǸȂ ǸǦǰǹȄ ǷǰǴǶǴǷǸȂ ǶǴǷǸǦ? ǗǶǦǨǳǮǲ ǷǴǱǳǼǫ Ƿ 
ǴǷǳǴǨǳȁǲǮ ǮǷǸǴǽǳǮǰǦǲǮ ȃǳǫǶǩǮǮ, ǰǴǸǴǶȁǫ ǨȁǶǴǷǱǮ Ƿ 70-ǻ Ǩ 
Ǽǫǳǫ Ǩ 6-16 ǶǦǭ. ǣǸǴ ǴǭǳǦǽǦǫǸ, ǽǸǴ ǭǦ ǷǴǶǴǰ Ƿ ǩǦǰǴǲ ǱǫǸ 
ǷǴǱǳǫǽǳǦȅ ȃǳǫǶǩǫǸǮǰǦ ǹǱǹǽǾǮǱǦ ǷǨǴȄ ȃǰǴǳǴǲǮǰǹ Ǩ 2100 ǶǦǭ ǵǴ 
ǷǶǦǨǳǫǳǮȄ Ƿ ǳǫǺǸȂȄ, ǮǱǮ Ǩ 1300 ǶǦǭ ǵǴ ǷǶǦǨǳǫǳǮȄ Ƿ ǹǩǱȆǲ. ǎ 
ǼǫǳǦ ǫȆ ǵǶǴǪǴǱǬǦǫǸ ǵǦǪǦǸȂ. ǎǳǳǴǨǦǼǮǮ Ǩ ǧǮǭǳǫǷ-ǲǴǪǫǱȅǻ 
ǭǪǫǷȂ ǸǦǰǬǫ ǰǶǦǯǳǫ ǨǦǬǳȁ. 

¾ ǈ ǞǸǦǸǦǻ Ǯ Ǩ ǰǴǲǲǫǶǽǫǷǰǴǲ, Ǯ Ǩ ǽǦǷǸǳǴǲ ǷǫǰǸǴǶǫ ǶǦǭǨǮǨǦǫǸǷȅ 
ǲǴǪǫǱȂ çǓǹǱǫǨȁǻ ǈǱǴǬǫǳǮǯè. ǐ ǨǦǲ ǵǶǮǻǴǪǮǸ ǰǴǲǵǦǳǮȅ, 
ǰǴǸǴǶǦȅ ǹǷǸǦǳǦǨǱǮǨǦǫǸ ǵǦǳǫǱǮ ǳǦ ǰǶȁǾǹ, ǴǳǦ ǭǦ ȃǸǴ ǵǱǦǸǮǸ, 
ǴǳǦ Ǯǻ ǴǧǷǱǹǬǮǨǦǫǸ, Ǯ ǴǳǦ ǮǲǮ ǨǱǦǪǫǫǸ. ǈȁ ǳǫ ǳǫǷȆǸǫ ǳǮǰǦǰǮǻ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǮǱǮ ǺǮǳǦǳǷǴǨȁǻ ǶǮǷǰǴǨ. ǇǱǦǩǴǪǦǶȅ ȃǸǴǯ 
ǧǮǭǳǫǷ-ǲǴǪǫǱǮ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ Ǩ ǗǫǨǫǶǳǴǯ ǆǲǫǶǮǰǫ ǶȁǳǴǰ 
ǷǴǱǳǫǽǳǴǯ ȃǳǫǶǩǫǸǮǰǮ ǶǨǦǳǹǱ ǨǨǫǶǻ Ƿ ǳǫǨǮǪǦǳǳǴǯ ǷǮǱǴǯ. 



¾ ǝǸǴ Ǭǫ ȅǨǱȅǫǸǷȅ ǸǴǽǰǴǯ ǵǫǶǫǱǴǲǦ ǪǱȅ ǷǴǱǳǫǽǳǴǯ ȃǳǫǶǩǫǸǮǰǮ? ǣǸǴ ǳǫ 
Grid Parity,  ǳǴ God Parity  ð ǧǴǬǫǷǸǨǫǳǳǴǫ ǹǶǦǨǳǮǨǦǳǮǫ. God Parity ð ȃǸǴ 
ǸǴǽǰǦ, Ǩ ǰǴǸǴǶǴǯ ǷǸǴǮǲǴǷǸȂ ǷǴǱǳǫǽǳǴǩǴ ȃǱǫǰǸǶǮǽǫǷǸǨǦ Ƿ ǰǶȁǾǮ, 
ǳǫǭǦǨǮǷǮǲǴ ǴǸ ǸǴǩǴ, ǩǪǫ Ǩȁ ǳǦǻǴǪǮǸǫǷȂ ð Ǩ ǔǷǱǴ Ƿ 900 ǽǦǷǦǲǮ ǷǴǱǳǼǦ Ǩ 
ǩǴǪ, Ǩ ǗǦǳ ǚǶǦǳǼǮǷǰǴ Ƿ 1600, Ǩ ǗǦǳǸȂȅǩǴ Ƿ 2400, ǮǱǮ ǸǦǲ, ǩǪǫ ǷǴǱǳǼǦ 
ǨǴǴǧǿǫ ǨȁǾǫ ǰǶȁǾǮ ð Ǩ ǳǫǰǴǸǴǶǴǯ ǸǴǽǰǫ ǷǸǴǮǲǴǷǸȂ ȃǱǫǰǸǶǮǽǫǷǸǨǦ Ƿ 
ǰǶȁǾǮ, ǷǸǦǳǴǨǮǸǷȅ ǲǫǳȂǾǫ ǷǸǴǮǲǴǷǸǮ ǵǫǶǫǪǦǽǮ. ǗǸǴǮǲǴǷǸȂ 
ȃǱǫǰǸǶǮǽǫǷǸǨǦ Ƿ ǰǶȁǾǮ ǷǸǦǳǫǸ ǲǫǳȂǾǫ ǷǸǴǮǲǴǷǸǮ ǵǫǶǫǪǦǽǮ, ǪǦǬǫ 
ǫǷǱǮ ǼǫǳǸǶǦǱǮǭǴǨǦǳǳǦȅ ǩǫǳǫǶǦǼǮȅ ǳǫ ǧǹǪǫǸ ǷǸǴǮǸȂ ǨǴǴǧǿǫ ǳǮǽǫǩǴ.  

¾ ǋǷǱǮ ǽǫǶǫǭ 20-30 ǱǫǸ ǷǸǦǳǫǸ ǨǴǭǲǴǬǳȁǲ ǵǶǮǶǹǽǮǸȂ ǸǫǶǲǴȅǪǫǶǳȁǯ 
ǷǮǳǸǫǭ ǵǴ ǳǹǱǫǨǴǯ Ǽǫǳǫ, Ǵǳ ǳǫ ǷǲǴǬǫǸ ǰǴǳǰǹǶǮǶǴǨǦǸȂ Ƿ ǷǴǱǳǫǽǳȁǲ 
ȃǱǫǰǸǶǮǽǫǷǸǨǴǲ Ƿ ǰǶȁǾǮ, ǵǴǸǴǲǹ ǽǸǴ ǷǩǫǳǫǶǮǶǴǨǦǳǳǹȄ ȃǳǫǶǩǮȄ ǫǿȆ 
ǳǦǪǴ ǪǴǷǸǦǨǮǸȂ ǵǴǸǶǫǧǮǸǫǱȄ, Ǯ ǪǦǬǫ ǵǶǮ ǰǴǲǳǦǸǳǴǯ 
ǷǨǫǶǻǵǶǴǨǴǪǮǲǴǷǸǮ ǵǴǸǶǫǧǹǫǸǷȅ ǵǶǴǰǱǦǪǰǦ ǲǦǩǮǷǸǶǦǱǫǯ ǪǱȅ ǪǴǷǸǦǨǰǮ 
ȃǱǫǰǸǶǴȃǳǫǶǩǮǮ ǫȆ ǰǴǳǫǽǳǴǲǹ ǵǴǸǶǫǧǮǸǫǱȄ, ǭǦ ǽǸǴ ǫǲǹ ǵǶǮǪȆǸǷȅ 
ǵǱǦǸǮǸȂ. ǆ ǫǷǱǮ ǹ ǳǫǩǴ ǵǴǪ ǶǹǰǴǯ ǮǷǸǴǽǳǮǰ ȃǳǫǶǩǮǮ, ǭǦ ǰǴǸǴǶȁǯ Ǵǳ 
ǵǱǦǸǮǸ ǸǴǱȂǰǴ ǵǶǮ ǲǴǳǸǦǬǫ, Ǧ ǪǦǱȂǾǫ ǵǴǾǱǮ ǨǷǫ Ǩ ǧǦǳȄ, ǸǴ ǨǷǫ ǸǹǪǦ Ǯ 
ǵǴǯǪǹǸ ǷǴ ǷǨǴǫǯ ǫǬǫǲǫǷȅǽǳǴǯ ǦǧǴǳǫǸǰǴǯ ǭǦ ǵǶǫǪǴǷǸǦǨǱǫǳǮǫ ǹǷǱǹǩ ǭǦ 
ǪǴǷǸǦǨǰǹ ȃǱǫǰǸǶǴȃǳǫǶǩǮǮ.  

¾ ǎ ȃǸǴ ǷǱǹǽǮǸǷȅ ǳǦ ǨǷǫǻ ǰǶǹǵǳȁǻ ǲǮǶǴǨȁǻ ǶȁǳǰǦǻ ǵǴǷǱǫ 2020 ǩǴǪǦ, 
ǫǷǱǮ ǸǫǳǪǫǳǼǮȅ ǳǫ ǮǭǲǫǳǮǸǷȅ ǫǿȆ ǰǶǹǽǫ. ǗǴǱǳǫǽǳǦȅ ȃǳǫǶǩǮȅ ǵǱȄǷ 
ǦǰǰǹǲǹǱǮǶǴǨǦǳǮǫ, Ǧ ǦǰǰǹǲǹǱȅǸǴǶȁ ǪǫǾǫǨǫȄǸ ǪǦǬǫ ǧȁǷǸǶǫǫ, ǽǫǲ 
ǷǴǱǳǫǽǳȁǫ ǵǦǳǫǱǮ, ǵǴ ǷǸǴǮǲǴǷǸǮ ǷǸǦǳǹǸ ǪǫǾǫǨǱǫ ǵǫǶǫǪǦǽǮ 
ȃǱǫǰǸǶǴȃǳǫǶǩǮǮ ǵǴ ǰǦǧǫǱȅǲ Ǯ ǵǶǴǨǴǪǦǲ. ǣǸǴ ǷǸǦǳǫǸ ǸǴǽǰǴǯ ǵǫǶǫǱǴǲǦ 
ǳǦ S-ǴǧǶǦǭǳǴǯ ǰǶǮǨǴǯ ǵǶǮǻǴǪǦ Ǩ ǳǦǾǹ ǬǮǭǳȂ ǳǴǨǴǯ ȃǳǫǶǩǫǸǮǰǮ. 



¾ ǓǫǸ-ǳǫǸ, ǪǦ Ǯ ǲǫǱȂǰǳȆǸ Ǩ Ǘǒǎ ǷǸǦǸȂȅ, ǮǳǸǫǶǨȂȄ ǮǱǮ ǸǫǱǫǶǫǵǱǮǰǦ Ǵǧ 
ǮǷǰǹǷǷǸǨǫǳǳǴǲ ǮǳǸǫǱǱǫǰǸǫ, ǰǦǰ ǴǪǳǴǲ Ǯǭ ǵǶǴǪǹǰǸǴǨ ǵǶǴǶȁǨǳȁǻ 
ǸǫǻǳǴǱǴǩǮǯ. ǎ ǳǦǵǶǦǨǱǫǳǳǴǷǸȂ ǲǦǸǫǶǮǦǱǴǨ ǳǴǷǮǸ, ǵǴ ǧǴǱȂǾǫǯ ǽǦǷǸǮ, 
ǳǫǩǦǸǮǨǳȁǯ ǻǦǶǦǰǸǫǶ. ǗǸǶǦǾǮǱǰǮ ǧǴǱȂǾǫ ǮǪǹǸ, Ǧ ǳǫ ǨǴǷǸǴǶǬǫǳǳǴǫ 
ǮǭǹǲǱǫǳǮǫ ǵǫǶǫǪ ǲǴǿȂȄ ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǶǦǭǹǲǦ ǮǱǮ ǷǵǴǰǴǯǳȁǯ Ǯ 
ǳǫǵǶǫǪǨǭȅǸȁǯ ǦǳǦǱǮǭ ǵǫǶǷǵǫǰǸǮǨ ǷǴǭǪǦǳǮȅ ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ 
ǮǳǸǫǱǱǫǰǸǦ. 

¾ ǝǸǴ Ǯ ǰǸǴ ǷǸǴǮǸ ǭǦ ǵǶǮǽǮǸǦǳǮȅǲǮ Ǵǧ ǹǩǶǴǭǫ ǷǴǭǪǦǳǮȅ ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ 
ǮǳǸǫǱǱǫǰǸǦ? ǈǫǪȂ ǳǮǰǸǴ ǳǫ ǹǧǮǨǦǫǸǷȅ ǵǴ ǵǴǨǴǪǹ ǸǴǩǴ, ǽǸǴ ǵǴǪȀȆǲǳȁǯ 
ǰǶǦǳ ǵǴǪǳǮǲǦǫǸ ǧǴǱȂǾǫ, ǦǨǸǴǲǴǧǮǱȂ ǧǫǩǦǫǸ ǧȁǷǸǶǫǫ, ǰǦǱȂǰǹǱȅǸǴǶ 
ǷǽǮǸǦǫǸ ǱǹǽǾǫ. ǕǴǽǫǲǹ ǳǦǽǮǳǦǫǸǷȅ ǸǦǰǦȅ ǨǴǭǳȅ ǨǴǰǶǹǩ ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ 
ǮǳǸǫǱǱǫǰǸǦ? ǝǸǴ ǭǦ ȃǸǮǲ ǷǸǴǮǸ? ǔǧǴǷǸǶǮǨǾǮǯǷȅ ǰǴǲǵǱǫǰǷ 
ǳǫǵǴǱǳǴǼǫǳǳǴǷǸǮ ǴǸǪǫǱȂǳȁǻ ǵǶǫǪǷǸǦǨǮǸǫǱǫǯ ǶǴǪǦ ǽǫǱǴǨǫǽǫǷǰǴǩǴ? 
ǣǰǴǳǴǲǮǽǫǷǰǮǫ ǮǳǸǫǶǫǷȁ ǴǵǶǫǪǫǱȆǳǳȁǻ ǩǶǹǵǵǮǶǴǨǴǰ? ǗǸǶǫǲǱǫǳǮǫ 
ǭǦǸǴǶǲǴǭǮǸȂ ǵǶǴǼǫǷǷ, Ǧ ǷǦǲǮǲ ǸǮǻǴǯ ǷǦǵǴǯ ǨȁǯǸǮ Ǩ ǲǮǶ Ƿ 
ǸǫǻǳǴǱǴǩǮȅǲǮ, ǪǦȄǿǮǲǮ Ǩ ǶǹǰǮ ǶȁǽǦǩǮ ǹǵǶǦǨǱǫǳǮȅ ǨǷǫǲ ǲǮǶǴǨȁǲ 
ǷǴǴǧǿǫǷǸǨǴǲ? ǎ ǰǸǴ ǭǦ ȃǸǮǲ ǷǸǴǮǸ? ǎǳǸǫǱǱǫǰǸǹǦǱȁ, ǶǦǪǫȄǿǮǫ ǭǦ 
ǷǹǪȂǧȁ ǲǮǶǦ? ǈǴǶǴǸǮǱȁ ǧǮǭǳǫǷǦ, ǵǴǽǹȅǨǾǮǫ ǭǦǵǦǻ ǧǴǱȂǾǴǯ ǳǦǬǮǨȁ? 
ǒǱǦǪȁǫ ǵǴǱǮǸǮǰǦǳȁ, ǶǨǹǿǮǫǷȅ ǰ ǲǮǶǴǨǴǲǹ ǩǴǷǵǴǪǷǸǨǹ? ǎǱǮ ǰǸǴ-ǸǴ 
ǫǿȆ, Ǵ ǰǴǲ Ǯ ǵǴǲȁǷǱǮǸȂ ǷǸǶǦǾǳǴ? 

¾ ǓǦ ǷǫǩǴǪǳȅ ǧǴȅǸȂǷȅ ǳǦǪǴ ǳǫ ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ ǮǳǸǫǱǱǫǰǸǦ, Ǧ 
ǫǷǸǫǷǸǨǫǳǳǴǩǴ. ǝǫǩǴ ǷǸǴȅǸ ǸǦǰǮǫ ǨǴǭǲǴǬǳǴǷǸǮ ǷǴǨǶǫǲǫǳǳȁǻ 
ǰǴǲǲǹǳǮǰǦǼǮǴǳǳȁǻ ǸǫǻǳǴǱǴǩǮǯ, ǰǦǰ ǪǮǷǸǦǳǼǮǴǳǳǦȅ ǶǦǧǴǸǦ ǳǦǪ 
ǵǶǴǫǰǸǦǲǮ. ǑȄǪǮ ǪǶǹǩ ǪǶǹǩǦ Ǩ ǩǱǦǭǦ ǳǫ ǨǮǪȅǸ, ǽȆǶǸ ǭǳǦǫǸ, ǰǸǴ, ǽǫǲ 
ǭǦǳǮǲǦǫǸǷȅ Ǯ ǽǸǴ Ǩ ǰǴǳǫǽǳǴǲ ǮǸǴǩǫ ǵǴǱǹǽǮǸǷȅ. ǍǱǴǯ ǩǫǳǮǯ ǲǴǬǫǸ 
ǨǸȅǳǹǸȂ ǳǮǽǫǩǴ ǳǫ ǵǴǪǴǭǶǫǨǦȄǿǮǻ ǧǫǪǴǱǦǩ Ǩ ǸǦǰǴǯ ǵǶǴǫǰǸ, ǽǸǴ ǨǷǫǲ 
ǸǴǾǳǴ ǷǸǦǳǫǸ ǵǴǷǱǫ ǫǩǴ ǶǫǦǱǮǭǦǼǮǮ, Ǧ ǳǮǰǸǴ Ǯǭ ǹǽǦǷǸǳǮǰǴǨ ǵǶǴǫǰǸǦ 
ǸǦǰ ǳǮǰǴǩǪǦ Ǯ ǳǫ ǹǭǳǦǫǸ, ǽǸǴ ǹǽǦǷǸǨǴǨǦǱ Ǩ ǧǫǷǴǨǷǰǴǲ ǪǫǱǫ. 



¾ǕǴǪȁǸǴǬǮǨǦȅ Ǹǫǲǹ çǎǳǳǴǨǦǼǮǮ Ǯ ȃǰǴǳǴǲǮǰǦè ǷǸǴǮǸ 
ǳǦǵǴǲǳǮǸȂ ǹǸǨǫǶǬǪǫǳǮȅ, ǵǶǮǨǫǪȆǳǳȁǫ Ǩ ǳǦǽǦǱǫ 
ǪǦǳǳǴǯ ǩǱǦǨȁ: çǒȁ ǬǮǨȆǲ Ǩ ȃǵǴǻǹ ǳǫǴǩǶǦǳǮǽǫǳǳȁǻ 
ǨǴǭǲǴǬǳǴǷǸǫǯ. ǒȁ ǲǫǳȅǫǲ ǳǦǾǹ ȃǰǴǳǴǲǮǽǫǷǰǹȄ 
ǷǮǷǸǫǲǹ Ǩ ǩǱǴǧǦǱȂǳȁǻ ǲǦǷǾǸǦǧǦǻ. ǉǶȅǪȆǸ 
ǲǴǩǹǿǫǷǸǨǫǳǳǦȅ ǷǮǱǦ, ǷǵǴǷǴǧǳǦȅ ǷǲǫǷǸǮ ǧǴǱȂǾǹȄ 
ǽǦǷǸȂ ǷǹǿǫǷǸǨǹȄǿǫǩǴ ǧǮǭǳǫǷ-ǲǮǶǦè.  

¾Ǘ ȃǸǮǲ ǲǴǬǳǴ ǳǫ ǷǴǩǱǦǾǦǸȂǷȅ ǳǦǵǶǴǽȂ, Ƿ ȃǸǮǲ 
ǲǴǬǳǴ ǷǵǴǶǮǸȂ ǪǴ ǧǫǷǰǴǳǫǽǳǴǷǸǮ, ȃǸǴ ǲǴǬǳǴ 
ǵǶǴǷǸǴ ǵǶǮǳȅǸȂ ǳǦ ǨǫǶǹ. ǓǴ Ƿ ǽǫǲ ǷǸǴǮǸ 
ǷǴǩǱǦǷǮǸȂǷȅ ǧǫǭǴǩǴǨǴǶǴǽǳǴ ð ǧǫǭ ǮǳǳǴǨǦǼǮǯ, 
ǸǫǻǳǮǽǫǷǰǴǩǴ ǵǶǴǩǶǫǷǷǦ ǱȄǪǷǰǴǫ ǷǴǴǧǿǫǷǸǨǴ ǳǫ 
ǷǸǦǱǴ ǧȁ ǽǫǱǴǨǫǽǫǷǰǴǯ ǼǮǨǮǱǮǭǦǼǮǫǯ, Ǯ ǲȁ ǧȁ ǸǹǸ 
ǵǶǴ ȃǰǴǳǴǲǮǰǹ Ƿ ǨȁǷǴǰǮǲǮ ǸǫǻǳǴǱǴǩǮȅǲǮ ǳǫ 
ǶǦǷǷǹǬǪǦǱǮ ð ǷǮǪǫǱǮ ǧȁ ǳǦ ǵǦǱȂǲǦǻ, ǬǮǨǴǸǳǴǯ 
ǬǮǭǳȂȄ ǳǦǷǱǦǬǪǦȅǷȂ. 



ǈ ǴǧǿǫǵǶǮǳȅǸǴǲ 

ǵǶǫǪǷǸǦǨǱǫǳǮǮ ǮǳǳǴǨǦǼǮǮ ð 

ȃǸǴ ǸǫǻǳǴǱǴǩǮǮ, 

ǵǴȅǨǱȅȄǿǮǫǷȅ Ǯǭ ǳǮǴǸǰǹǪǦ 

Ǯ ǵǫǶǫǨǴǶǦǽǮǨǦȄǿǮǫ ǲǮǶ Ƿ 

ǳǴǩ ǳǦ ǩǴǱǴǨǹ, ǰǦǰ ȃǸǴ ǧȁǱǴ 

Ƿ ǪǴǲǦǾǳǮǲǮ 

ǰǴǲǵȂȄǸǫǶǦǲǮ Ǯ 

ǷǲǦǶǸǺǴǳǦǲǮ. ǓǦ ǷǦǲǴǲ 

ǪǫǱǫ ǪǱȅ ǱȄǧǴǯ ǷǸǶǦǳȁ ǴǳǮ 

ǷǱǹǽǦȄǸǷȅ ǧǱǦǩǴǪǦǶȅ 

ǨȁǷǸǶǴǫǳǳǴǯ ǳǦǼǮǴǳǦǱȂǳǴǯ 

ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲǫ. 

ǎǳǳǴǨǦǼǮǮ ð ǳǫǽǸǴ 

ǧǴǱȂǾǫǫ, ǽǫǲ ǳǦǹǰǦ Ǯ 

ǸǫǻǳǴǱǴǩǮǮ.  

 



¾ ǓǦǼǮǴǳǦǱȂǳǦȅ ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǷǮǷǸǫǲǦ ǨǰǱȄǽǦǫǸ Ǩ Ƿǫǧȅ 
ȃǰǴǳǴǲǮǽǫǷǰǮǫ, ǵǴǱǮǸǮǽǫǷǰǮǫ Ǯ ǪǶǹǩǮǫ ǷǴǼǮǦǱȂǳȁǫ 
ǮǳǷǸǮǸǹǸȁ, ǨǱǮȅȄǿǮǫ ǳǦ ǮǳǳǴǨǦǼǮǮ ð ǳǦǼǮǴǳǦǱȂǳǹȄ 
ǺǮǳǦǳǷǴǨǹȄ ǷǮǷǸǫǲǹ, ǭǦǰǴǳǴǪǦǸǫǱȂǷǸǨǴ Ǵ ǶǫǩǮǷǸǶǦǼǮǮ 
ǵǶǫǪǵǶǮȅǸǮǯ Ǯ ǭǦǿǮǸǫ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǴǯ 
ǷǴǧǷǸǨǫǳǳǴǷǸǮ, ǪǴǨǹǭǴǨǷǰǹȄ ǷǮǷǸǫǲǹ ǴǧǶǦǭǴǨǦǳǮȅ, 
ǶȁǳǰǮ ǸǶǹǪǦ, ǰǹǱȂǸǹǶǹ Ǯ ǷǵǫǼǮǦǱȂǳǴ ǷǴǭǪǦǳǳȁǫ 
ǮǳǷǸǮǸǹǸȁ ǶǦǭǨǮǸǮȅ.  

¾ ǆǳǩǱǮǯǷǰǮǯ ȃǰǴǳǴǲǮǷǸ ǐǶǮǷǸǴǺǫǶ ǚǶǮǲȃǳ ǴǵǶǫǪǫǱǮǱ 
ǳǦǼǮǴǳǦǱȂǳǹȄ ǮǳǳǴǨǦǼǮǴǳǳǹȄ ǷǮǷǸǫǲǹ ǰǦǰ çǷǫǸȂ 
ǹǽǶǫǬǪǫǳǮǯ Ǩ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǲ Ǯ ǽǦǷǸǳǴǲ ǷǫǰǸǴǶǦǻ, 
ǪǫȅǸǫǱȂǳǴǷǸȂ Ǯ ǨǭǦǮǲǴǪǫǯǷǸǨǮǫ ǰǴǸǴǶȁǻ ǮǳǮǼǮǮǶǹȄǸ, 
ǮǲǵǴǶǸǮǶǹȄǸ, ǲǴǪǮǺǮǼǮǶǹȄǸ Ǯ ǶǦǷǵǶǴǷǸǶǦǳȅȄǸ ǳǴǨȁǫ 
ǸǫǻǳǴǱǴǩǮǮè.  

¾ ǔǸ ǶǦǭǨǮǸǴǷǸǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ ǭǦǨǮǷǮǸ ǹǷǵǫǻ 
ǷǸǶǦǳȁ Ǩ ǶǦǭǱǮǽǳȁǻ ǷǺǫǶǦǻ, ǫȆ ǰǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳǴǷǸȂ 
ǳǦ ǨǳǹǸǶǫǳǳǫǲ Ǯ ǨǳǫǾǳǮǻ ǶȁǳǰǦǻ. ǕǴǳǮǲǦǳǮǫ 
ǵǶǴǮǷǻǴǬǪǫǳǮȅ, ǶǦǭǨǮǸǮȅ Ǯ ǺǹǳǰǼǮǴǳǮǶǴǨǦǳǮȅ 
ǳǦǼǮǴǳǦǱȂǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ ǵǴǲǴǩǦȄǸ 
ǭǦǰǴǳǴǪǦǸǫǱȅǲ Ǯ ȃǰǷǵǫǶǸǦǲ ǨȁȅǨǱȅǸȂ ǷǮǱȂǳȁǫ Ǯ ǷǱǦǧȁǫ 
ǷǸǴǶǴǳȁ ǷǮǷǸǫǲȁ Ǯ ǨǳǴǷǮǸȂ ǮǭǲǫǳǫǳǮȅ, ǵǴǨȁǾǦȄǿǮǫ 
ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǷǴǭǪǦǳǮȅ ǮǳǳǴǨǦǼǮǯ.  



¾ ǎǭ-ǭǦ ǲǳǴǬǫǷǸǨǦ ǺǦǰǸǴǶǴǨ ǳǮ ǴǪǳǦ ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǷǮǷǸǫǲǦ ǳǫ ǵǴǻǴǬǦ 
ǳǦ ǪǶǹǩǮǫ. ǐǦǬǪǦȅ ǷǮǷǸǫǲǦ ǹǳǮǰǦǱȂǳǦ Ǯ ǭǦǨǮǷǮǸ ǴǸ ǷǱǫǪǹȄǿǮǻ 
ǺǦǰǸǴǶǴǨ: 

¾ - ǇǮǭǳǫǷ-ǷǶǫǪǦ. 

¾ - ǖǫǩǹǱȅǸǮǨǳǦȅ ǷǶǫǪǦ, ǸǴ ǫǷǸȂ ǭǦǰǴǳǴǪǦǸǫǱȂǷǸǨǴ Ǩ ǴǧǱǦǷǸǮ ǸǴǶǩǴǨǱǮ, 
ǳǦǱǴǩǴǨ Ǯ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǸǨǦ. 

¾ - ǕǴǱǮǸǮǰǦ, ǵǶǮǲǫǳȅǫǲǦȅ ǪǱȅ ǶǦǭǨǮǸǮȅ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǶǫǪȁ. 

¾ ǊǱȅ ǹǷǵǫǻǦ ǳǫǴǧǻǴǪǮǲǦ ǵǶǦǨǮǱȂǳǦȅ Ǯ ǷǧǦǱǦǳǷǮǶǴǨǦǳǳǦȅ ǶǦǧǴǸǦ Ƿ 
ȃǸǮǲǮ ǸǶǫǲȅ ǷǴǷǸǦǨǱȅȄǿǮǲǮ çǸǶǫǹǩǴǱȂǳǮǰǦ ǹǷǵǫǻǦ ǮǳǳǴǨǦǼǮǯè. 
ǇǮǭǳǫǷ-ǷǶǫǪǦ ǨǰǱȄǽǦǫǸ Ǩ Ƿǫǧȅ ǮǳǷǸǮǸǹǸȁ, ǪǫȅǸǫǱȂǳǴǷǸȂ Ǯ 
ǨǴǭǲǴǬǳǴǷǸǮ ǧǮǭǳǫǷ-ǷǴǴǧǿǫǷǸǨǦ ǷǸǶǦǳȁ, Ǧ ǸǦǰǬǫ ǧǴǱǫǫ ǾǮǶǴǰǮǫ 
ǴǧǿǫǷǸǨǫǳǳȁǫ ǴǸǳǴǾǫǳǮȅ Ǯ ǵǶǦǰǸǮǰǮ, ǰǴǸǴǶȁǫ ǵǴǭǨǴǱȅȄǸ ǨǳǫǪǶȅǸȂ 
ǮǳǳǴǨǦǼǮǮ.  

¾ ǐ ǽǮǷǱǹ ǺǦǰǸǴǶǴǨ, ǴǵǶǫǪǫǱȅȄǿǮǻ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǧǮǭǳǫǷ-ǷǶǫǪȁ, 
ǴǸǳǴǷȅǸǷȅ: 

¾ - ǙǶǴǨǫǳȂ ǹǵǶǦǨǱǫǳǽǫǷǰǮǻ ǳǦǨȁǰǴǨ. 

¾ - ǣǺǺǫǰǸǮǨǳǴǷǸȂ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǮǳǺǴǶǲǦǼǮǴǳǳǴ-ǰǴǲǲǹǳǮǰǦǼǮǴǳǳȁǻ 
ǸǫǻǳǴǱǴǩǮǯ. 

¾ - ǙǶǴǨǫǳȂ ǶǦǭǨǮǸǮȅ ǽǦǷǸǳǴǩǴ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǸǨǦ. 

¾ - ǓǦǱǮǽǮǫ ǶȁǳǰǴǨ ǰǦǵǮǸǦǱǦ ǪǱȅ ǵǶǮǨǱǫǽǫǳǮȅ ǮǳǨǫǷǸǮǼǮǯ, ǩǴǸǴǨǳǴǷǸȂ 
ǮǳǨǫǷǸǴǶǴǨ ǰ ǶǮǷǰǦǲ. 

¾ - ǕǶǮǳȅǸǮǫ ǮǳǳǴǨǦǼǮǯ ǴǧǿǫǷǸǨǴǲ. 

¾ - ǐǹǱȂǸǹǶǳǦȅ ǷǴǷǸǦǨǱȅȄǿǦȅ: ǷǸǶǫǲǱǫǳǮǫ ǰ ǷǴǸǶǹǪǳǮǽǫǷǸǨǹ Ǯ 
ǸǫǶǵǮǲǴǷǸȂ ǰ ǳǫǹǪǦǽǦǲ. 

¾ - ǕǴǱǮǸǮǰǦ ǩǴǷǹǪǦǶǷǸǨǦ ǵǴ ǭǦǿǮǸǫ ǴǸǫǽǫǷǸǨǫǳǳǴǩǴ ǧǮǭǳǫǷǦ ǴǸ 
ǮǳǴǷǸǶǦǳǳȁǻ ǰǴǳǰǹǶǫǳǸǴǨ, ǰǦǰ ǨǳǹǸǶǮ ǷǸǶǦǳȁ, ǸǦǰ Ǯ Ǩǳǫ ǫȆ. 

 



¾ ǋǷǱǮ ǵǫǶǫǯǸǮ ǴǸ ǴǧǿǮǻ ǷǹǬǪǫǳǮǯ ǨǭǦǮǲǴǪǫǯǷǸǨǮȅ ǮǳǳǴǨǦǼǮǯ Ƿ 
ǴǧǿǫǷǸǨǫǳǳǴǯ ǬǮǭǳȂȄ ǰ ǸǫǴǶǫǸǮǽǫǷǰǮǲ ǴǷǳǴǨǦǲ ȃǸǴǩǴ ǵǶǴǼǫǷǷǦ, ǸǴ ǴǪǳǮǲ 
Ǯǭ ǳǦǮǧǴǱǫǫ ǹǷǵǫǾǳȁǻ Ǯ ǦǰǸǮǨǳǴ ǶǦǭǨǮǨǦȄǿǮǻǷȅ ǲǫǬǪǮǷǼǮǵǱǮǳǦǶǳȁǻ 
ǵǴǪǻǴǪǴǨ ȅǨǱȅǫǸǷȅ ǸǫǴǶǮȅ ǷǦǲǴǴǶǩǦǳǮǭǦǼǮǮ ǮǱǮ ǷǮǳǫǶǩǫǸǮǰǦ. ǔǪǳǦ Ǯǭ 
ǵǦǶǦǪǮǩǲ ǷǮǳǫǶǩǫǸǮǰǮ ð ȃǸǴ ǵǦǶǦǪǮǩǲǦ ǪǮǳǦǲǮǽǫǷǰǴǩǴ ǻǦǴǷǦ.  

¾ ǈ ǷǨǴǫǯ ǷǸǦǸȂǫ çǖǴǷǷǮȄ ǷǵǦǷȆǸ ǻǦǴǷè  ǵǶǴǺǫǷǷǴǶ ǲǦǸǫǲǦǸǮǰǮ ǉǫǴǶǩǮǯ 
ǒǦǱǮǳǫǼǰǮǯ ǴǸǲǫǽǦǫǸ, ǽǸǴ ǳǦǮǧǴǱǫǫ ǶǫǨǴǱȄǼǮǴǳǳȁǲǮ ǷǸǦǱǮ Ǩ ǳǦǷǸǴȅǿǫǫ 
ǨǶǫǲȅ ǲǫǬǪǮǷǼǮǵǱǮǳǦǶǳȁǫ ǵǴǪǻǴǪȁ Ǯ ǸǴ, ǽǸǴ ǲǦǸǫǲǦǸǮǰǮ ǳǦǾǱǮ 
ǲǦǸǫǲǦǸǮǽǫǷǰǮǯ ǴǧǶǦǭ ǳǫǨǫǭǫǳǮȅ. ǈȁȅǷǳǮǱǴǷȂ, ǽǸǴ ǫǷǸȂ ǪǨǦ ǷǴǶǸǦ 
ǰǦǸǦǷǸǶǴǺ, ǪǨǦ ǷǴǶǸǦ ǷǱǴǬǳȁǻ ǷǮǷǸǫǲ. ǔǪǮǳ ǷǴǶǸ ǰǦǸǦǷǸǶǴǺ, ǰǴǸǴǶȁǯ 
ǳǦǭȁǨǦȄǸ ǩǦǹǷǷǴǨȁǲǮ, ȃǸǴ ǰǦǸǦǷǸǶǴǺȁ, ǲǦǰǷǮǲǦǱȂǳȁǯ ǹǿǫǶǧ ǴǸ ǰǴǸǴǶȁǻ 
ǱǫǩǰǴ ǵǶǫǪǨǮǪǫǸȂ. ǐ ǳǮǲ ǴǸǳǴǷȅǸǷȅ, ǷǰǦǬǫǲ, ǦǨǸǴǲǴǧǮǱȂǳȁǫ ǦǨǦǶǮǮ, 
ǫǷǸǫǷǸǨǫǳǳǦȅ ǷǲǫǶǸȂ ǽǫǱǴǨǫǰǦ. ǓǮǽǫǩǴ ǷǸǶǦǾǳǴǩǴ, ǲǴǬǳǴ ǴǼǫǳǮǸȂ 
ǨǫǶǴȅǸǳǴǷǸȂ Ǯ ǴǬǮǪǦǫǲȁǯ ǹǿǫǶǧ.  

¾ ǕǴȅǷǳǮǲ ǳǦ ǵǦǱȂǼǦǻ, ǽǸǴ ǸǦǰǴǫ ǩǦǹǷǷǴǨǴ ǷǴǧȁǸǮǫ. ǓǦǾ ǶǴǷǸ ǶǦǷǵǶǫǪǫǱȆǳ 
ǵǴ ǭǦǰǴǳǹ ǉǦǹǷǷǦ. ǣǸǴ ǴǭǳǦǽǦǫǸ, ǽǸǴ ǲȁ ǲǴǬǫǲ ǵǶǫǳǫǧǶǫǽȂ ǨǫǶǴȅǸǳǴǷǸȂȄ 
ǨǷǸǶǫǽǮ Ƿ ǸǶȆǻǲǫǸǶǴǨȁǲ ǩǮǩǦǳǸǴǲ. ǎ Ƿ ǱȆǩǰǮǲ ǷǫǶǪǼǫǲ ǷǽǮǸǦǸȂ, ǽǸǴ ǲȁ 
ǳǮǰǴǩǪǦ ǫǩǴ ǳǫ ǹǨǮǪǮǲ. ǓǴ ǷǫǩǴǪǳȅ ǲȁ ǬǮǨȆǲ Ǩ ǳǫǷǰǴǱȂǰǴ ǮǳǴǲ ǲǮǶǫ. ǎ 
ǨǴǸ ǹǽȆǳȁǫ, ǲǦǸǫǲǦǸǮǰǮ, ǷǵǫǼǮǦǱǮǷǸȁ Ǩ ǲǫǬǪǮǷǼǮǵǱǮǳǦǶǳȁǻ 
ǮǷǷǱǫǪǴǨǦǳǮȅǻ, ǷǵǫǼǮǦǱǮǷǸȁ ǵǴ ǸǫǴǶǮǮ ǷǦǲǴǴǶǩǦǳǮǭǴǨǦǳǳǴǯ ǰǶǮǸǮǽǳǴǷǸǮ 
ǵǴǳȅǱǮ, ǽǸǴ ǲȁ ǬǮǨȆǲ ǷǴǨǷǫǲ Ǩ ǪǶǹǩǴǲ, ǳǫǩǦǹǷǷǴǨǴǲ, ǲǮǶǫ.  

¾ ǈǷǵǴǲǳǮǸǫ Ǩ ǷǰǦǭǰǦǻ çǘȁǷȅǽǦ Ǯ ǴǪǳǴǯ ǳǴǽǮè, ǸǦǲ ǫǷǸȂ ǪǬǮǳȁ, ǪȃǨȁ, 
ǮǺǶǮǸȁ, ǴǪǳǮ ǵǴ 30 ǲǫǸǶǴǨ ǨȁǷǴǸǴǯ, ǪǶǹǩǮǫ ǵǴ 50, ǸǶǫǸȂǮ ð ǵǴ ǷǴǸǳǫ. Ǚ 
ǽǫǱǴǨǫǰǦ ǴǽǫǳȂ ǲǦǱǦ ǨǫǶǴȅǸǳǴǷǸȂ, ǽǸǴ Ǵǳ ǰǴǩǴ-ǸǴ Ǯǭ ǳǮǻ ǨǷǸǶǫǸǮǸ, ǳǴ ǹǬ 
ǫǷǱǮ Ǵǳ ǨǷǸǶǫǽǦǫǸ ǸǦǰǴǫ ǷǹǿǫǷǸǨǴ, ǸǴ ȃǸǴ ǲǫǳȅǫǸ ǨǷȆ. ǎ ǨǴǸ ǴǰǦǭǦǱǴǷȂ, ǽǸǴ 
ǸǦǰǮǲ ǴǧǶǦǭǴǲ ǹǷǸǶǴǫǳȁ ǦǨǦǶǮǮ ǳǦ ȅǪǫǶǳȁǻ ǷǸǦǳǼǮȅǻ, ǸǴǶǳǦǪǴ, ǸǦǯǺǹǳȁ, 
ǺǮǳǦǳǷǴǨȁǫ ǰǶǮǭǮǷȁ, ǹǿǫǶǧ ǴǸ ǹǸǫǽǰǮ ǰǴǳǺǮǪǫǳǼǮǦǱȂǳǴǯ ǮǳǺǴǶǲǦǼǮǮ, 
ǵǴǱǮǸǮǽǫǷǰǮǫ ǴǾǮǧǰǮ Ǯ ǲǦǷǷǦ ǪǶǹǩǮǻ ǷǹǿǫǷǸǨǫǳǳȁǻ Ǯ ǨǦǬǳȁǻ Ǩǫǿǫǯ.  

 



¾ ǒȁ ǴǽǫǳȂ ǱȄǧǮǲ ǷǽǮǸǦǸȂ ǷǶǫǪǳǮǫ ǭǳǦǽǫǳǮȅ. ǓǦǵǶǮǲǫǶ, ǷǶǫǪǳǫǫ ǽǮǷǱǴ 
ǵǴǩǮǧǾǮǻ ǴǸ ǭǫǲǱǫǸǶȅǷǫǳǮǯ ð 60 ǸȁǷȅǽ Ǩ ǩǴǪ. ǓǴ, ǨǲǫǷǸǫ Ƿ Ǹǫǲ, Ǩ XX 
Ǩǫǰǫ ǧȁǱǦ ǰǦǸǦǷǸǶǴǺǦ ð ǘȅǳȂǾǦǳȂǷǰǴǫ ǭǫǲǱǫǸǶȅǷǫǳǮǫ, ǵǶǮ ǰǴǸǴǶǴǲ 
ǵǴǩǮǧǱǴ ǧǴǱǫǫ ǲǮǱǱǮǴǳǦ ǽǫǱǴǨǫǰǦ. ǒȁ ǲǴǬǫǲ ǵǴǷǽǮǸǦǸȂ ǷǶǫǪǳǮǯ 
ǹǿǫǶǧ ǴǸ ȅǪǫǶǳǴǯ ǦǨǦǶǮǮ, ǳǴ ǴǪǮǳ ǝǫǶǳǴǧȁǱȂ ǪǦȆǸ ǧǴǱȂǾǮǯ ǹǿǫǶǧ, 
ǽǫǲ ǨǷǫ ǦǨǦǶǮǮ, ǰǶǴǲǫ ȃǸǴǯ. ǘǴ ǫǷǸȂ, ǵǶǴǮǷǻǴǪǮǸ ǮǲǫǳǳǴ ǸǴ, ǽǸǴ 
ǻǦǶǦǰǸǫǶǳǴ ǪǱȅ ǨǴǷǸǴǽǳȁǻ ǷǰǦǭǴǰ. ǎ ǴǰǦǭǦǱǴǷȂ, ǽǸǴ ǲǦǷǷǦ ǷǱǴǬǳȁǻ 
ǷǮǷǸǫǲ, Ǩ ǸǴǲ ǽǮǷǱǫ, ǷǴǼǮǦǱȂǳȁǻ, ǹǷǸǶǴǫǳǦ ǮǲǫǳǳǴ ǸǦǰǮǲ ǴǧǶǦǭǴǲ.  

¾ ǘǫǵǫǶȂ Ǵ ǵǶǴǷǸǴǲ. ǔ ǸǴǲ, ǰǦǰ ȃǸǴ ǮǷǵǴǱȂǭǴǨǦǸȂ. çǥ ǲǴǩǹ ǴǸǰǶǴǨǫǳǳǴ Ǯ 
ǽǫǷǸǳǴ ǪǴǱǴǬǮǸȂ: Ǩ ǲǮǶǫ ȃǸǴ ǷǫǯǽǦǷ ǮǷǵǴǱȂǭǹǫǸǷȅ ǸǴǱǰǴǨǴ, ǦǰǸǮǨǳǴ Ǯ 
ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǴè,- ǭǦȅǨǱȅǫǸ ǵǶǴǺǫǷǷǴǶ ǉǫǴǶǩǮǯ ǒǦǱǮǳǫǼǰǮǯ, 
ǴǸǲǫǽǦȅ, ǽǸǴ ǪǱȅ ǦǳǦǱǮǭǦ ȃǸǮǻ Ǩǫǿǫǯ ǴǽǫǳȂ ǦǰǸǮǨǳǴ ǮǷǵǴǱȂǭǹȄǸǷȅ 
ǲǫǬǪǮǷǼǮǵǱǮǳǦǶǳȁǫ ǵǴǪǻǴǪȁ Ǯ, Ǩ ǽǦǷǸǳǴǷǸǮ, ǵǦǶǦǪǮǩǲǦ ǻǦǴǷǦ, 
ǰǴǸǴǶǦȅ ǪǦȆǸ ǹǪǮǨǮǸǫǱȂǳȁǫ ǨǴǭǲǴǬǳǴǷǸǮ. ǓǦǵǶǮǲǫǶ, ǫǷǱǮ ǲȁ ǭǳǦǫǲ, 
ǽǸǴ ǷǮǷǸǫǲǦ ǳǦǻǴǪǮǸǷȅ Ǩ ǸǴǽǰǫ ǵǫǶǫǱǴǲǦ ǮǱǮ, ǰǦǰ ǲǦǸǫǲǦǸǮǰǮ 
ǩǴǨǴǶȅǸ, Ǩ ǸǴǽǰǫ ǧǮǺǹǶǰǦǼǮǮ, ǸǴ ǲǦǱȁǫ ǨǴǭǪǫǯǷǸǨǮȅ ǳǦ ǳǫȆ ǲǴǩǹǸ 
ǮǲǫǸȂ ǴǽǫǳȂ ǧǴǱȂǾǮǫ ǵǴǷǱǫǪǷǸǨǮȅ. ǈ ǸǴǽǰǫ ǧǮǺǹǶǰǦǼǮǮ ǹ ǷǮǷǸǫǲȁ 
ǫǷǸȂ ǳǫǷǰǴǱȂǰǴ ǵǹǸǫǯ ǶǦǭǨǮǸǮȅ. ǗǮǷǸǫǲǦ çǨȁǧǮǶǦǫǸè, ǰǹǪǦ ǮǪǸǮ 
ǪǦǱȂǾǫ. ǎ ǨǴǸ ǭǪǫǷȂ ǳǦǾǮ ǲǦǱȁǫ ǨǴǭǪǫǯǷǸǨǮȅ ǲǴǩǹǸ ǷȁǩǶǦǸȂ ǰǱȄǽǫǨǹȄ 
ǶǴǱȂ.  

¾ ǗǫǯǽǦǷ, ǵǴ-ǨǮǪǮǲǴǲǹ, ǲǮǶ ǵǫǶǫǬǮǨǦǫǸ ȃǸǴǸ ǷǦǲȁǯ ǲǴǲǫǳǸ 
ǧǮǺǹǶǰǦǼǮǮ. ǕǴǽǫǲǹ Ǵǳ ǵǫǶǫǬǮǨǦǫǸ ǲǴǲǫǳǸ ǧǮǺǹǶǰǦǼǮǮ? Ǔǹ, 
ǰǦǭǦǱǴǷȂ ǧȁ, 500 ǱǫǸ ǷǹǿǫǷǸǨǹǫǸ ǰǦǵǮǸǦǱǮǭǲ, Ǯ ǨǷǫ ǰǦǰ-ǸǴ ǧȁǱǴ 
ǳǴǶǲǦǱȂǳǴ.  



¾ ǐǦǰ ǵǶǮǲǫǶ, ǶǦǷǷǲǴǸǶǮǲ ǷǮǸǹǦǼǮȄ Ǩ ǎǭǶǦǮǱǫ, ǩǪǫ ǭǦ ǵǴǷǱǫǪǳǮǫ 20 ǱǫǸ 
ǵǴǪ ǨǴǭǪǫǯǷǸǨǮǫǲ ǩǱǴǧǦǱǮǭǦǼǮǮ Ǩ ǮǭǶǦǮǱȂǷǰǴǯ ȃǰǴǳǴǲǮǰǫ ǵǶǴǮǭǴǾǱǮ, 
ǰǦǰ ǵǮǾǹǸ ǮǷǷǱǫǪǴǨǦǸǫǱǮ, çǸǫǰǸǴǳǮǽǫǷǰǮǫ ǷǪǨǮǩǮè, ǮǭǲǫǳǮǨǾǮǫ 
ǷǴǼǮǦǱȂǳȁǯ ǴǧǱǮǰ ǷǸǶǦǳȁ. ǎǷǻǴǪǳȁǲ ǲǴǲǫǳǸǴǲ ǷǸǦǱǴ ǵǶǮǳȅǸǮǫ ǫǿȆ Ǩ 
1985 ǩǴǪǹ çǗǸǦǧǮǱǮǭǦǼǮǴǳǳǴǩǴ ǵǱǦǳǦè, ǷǳȅǨǾǫǩǴ ǴǩǶǦǳǮǽǫǳǮȅ ǳǦ 
ǨǦǱȄǸǳȁǫ ǴǵǫǶǦǼǮǮ, ǷǴǭǪǦǨǾǫǩǴ ǧǱǦǩǴǵǶǮȅǸǳȁǫ ǹǷǱǴǨǮȅ ǪǱȅ 
ǮǳǴǷǸǶǦǳǳȁǻ ǮǳǨǫǷǸǮǼǮǯ Ǯ ǴǸǰǶȁǨǾǫǩǴ ǨǴǭǲǴǬǳǴǷǸȂ ǪǱȅ ǮǭǶǦǮǱȂǷǰǴǩǴ 
ǧǮǭǳǫǷǦ ǨǰǱǦǪȁǨǦǸȂ ǷǶǫǪǷǸǨǦ ǭǦ ǶǹǧǫǬǴǲ. ǈǴǮǷǸǮǳǹ ǶǫǨǴǱȄǼǮǴǳǳȁǲǮ 
ǷǸǦǱǮ 90-ǫ ǩǴǪȁ, ǳǦǭǨǦǳǳȁǫ ȃǵǴǻǴǯ çǇǴǱȂǾǮǻ Ǌǫǳǫǩè, ǰǴǸǴǶǦȅ 
ǵǴǱǴǬǮǱǦ ǳǦǽǦǱǴ ǰǶǹǵǳȁǲ ǮǭǶǦǮǱȂǷǰǮǲ ǷǴǷǸǴȅǳǮȅǲ, ǨǴǭǳǮǰǦǨǾǮǲ Ǩ 
ǶǫǭǹǱȂǸǦǸǫ ǨǵǴǱǳǫ ǴǵǶǫǪǫǱȆǳǳȁǻ ǵǶǴǼǫǷǷǴǨ.  

¾ ǐǦǰ ǴǸǲǫǽǦǫǸ Ǩ ǷǨǴǫǯ ǷǸǦǸȂǫ ǎǷǶǮȃǱȂ ǖǮǷǰǮǳ, ȃǸǴ ǷǸǦǱǴ ǷǱǫǪǷǸǨǮǫǲ:  

¾ ǨǴ-ǵǫǶǨȁǻ, ǵǶǮǨǦǸǮǭǦǼǮǮ, ǸǴǸǦǱȂǳǴǯ ǶǦǷǵǶǴǪǦǬǮ ǵǴ ǪǫǾȆǨǰǫ 
ǮǭǶǦǮǱȂǷǰǮǲ Ǯ ǮǳǴǷǸǶǦǳǳȁǲ ǮǳǨǫǷǸǴǶǦǲ ǩǴǷǵǴǪǷǸǨǴǨǦǨǾǮǻ ǪǴ ȃǸǴǩǴ Ǩ 
ȃǰǴǳǴǲǮǰǫ ǵǶǴǺǷǴȄǭǳȁǻ Ǯ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǰǴǳǼǫǶǳǴǨ Ǯ ǧǦǳǰǴǨ, 
ǶǦǷǵǶǴǷǸǶǦǳǮǨǾǫǯǷȅ ǪǦǬǫ ǳǦ ǰǮǧǹǼȁ, ǷǱǹǬǮǨǾǮǫ ǲǴǪǫǱȂȄ ǶǦǨǫǳǷǸǨǦ 
Ǯ ǷǴǱǮǪǦǶǳǴǷǸǮ; 

¾ ǨǴ-ǨǸǴǶȁǻ, ǲǦǷǷǴǨǴǯ ǶǫǵǦǸǶǮǦǼǮǮ Ǯǭ ǗǗǗǖ, ǷǵǴǷǴǧǷǸǨǴǨǦǨǾǫǯ 
ǵǴȅǨǱǫǳǮȄ ǪǫǾȆǨǴǯ ǶǦǧǴǽǫǯ ǷǮǱȁ, ȃǰǷǸǫǳǷǮǨǳǴǲǹ ȃǰǴǳǴǲǮǽǫǷǰǴǲǹ 
ǶǴǷǸǹ Ǯ ǵǴǨȁǾǫǳǮȄ ǵǶǮǧȁǱȂǳǴǷǸǮ ǱȄǧǴǩǴ ǧǮǭǳǫǷǦ, ǵǴȅǨǱǫǳǮȄ ǧǹǲǦ Ǩ 
ǷǺǫǶǫ ǳǫǪǨǮǬǮǲǴǷǸǮ Ǯ ǶǴǷǸǹ Ǽǫǳ Ǯ ǳǦ ǳǫǪǨǮǬǮǲǴǷǸȂ, Ǯ ǳǦ ǭǫǲǱȄ.;  

¾ Ǩ-ǸǶǫǸȂǮǻ, ǷǰǦǽǰǦ Ǩ ǶǦǭǨǮǸǮǮ ǳǦǹǰǴȆǲǰǮǻ ǴǸǶǦǷǱǫǯ, ǮǳǨǫǷǸǮǼǮǴǳǳȁǯ 
ǦǬǮǴǸǦǬ Ǩ ǰǴǸǴǶȁǻ ǳǦǵǴǲǮǳǦǱ ǴǧǷǸǦǳǴǨǰǹ ȃǵǴǻǮ ǭǴǱǴǸǴǯ ǱǮǻǴǶǦǪǰǮ 
ǳǦ ǆǱȅǷǰǫ. ǇǴǱȂǾǮǫ ǷǴǷǸǴȅǳǮȅ ǷǸǦǱǮ ǨǴǭǳǮǰǦǸȂ ǧǹǰǨǦǱȂǳǴ Ǯǭ ǳǮǽǫǩǴ. ǈ 
ȃǵǴǻǹ ǶǦǷǼǨǫǸǦ ǵǹǭȁǶȅ NASDAQ Ǯ ǨȁǰǦǽǮǨǦǳǮȅ ǶǫǷǹǶǷǴǨ Ǯǭ ǷǴǼǷǸǶǦǳ, 
ǭǦǶǹǧǫǬǳȁǫ Ǯ ǮǭǶǦǮǱȂǷǰǮǫ ǰǴǲǵǦǳǮǮ ǵǶǮǴǧǶǫǱǮ ǮǱǮ ǵǶǮǷǴǫǪǮǳǮǱǮ 
150 ǰǴǲǵǦǳǮǯ Ǩ ǷǺǫǶǫ ǻǦǯ-Ǹǫǰ Ǩ ǎǭǶǦǮǱǫ, Ǧ ǴǧǿǦȅ ǷǹǲǲǦ ǷǪǫǱǴǰ 
ǷǴǷǸǦǨǮǱǦ ǴǰǴǱǴ 25 ǲǱǶǪ. ǪǴǱǱǦǶǴǨ.  

 



¾ ǔǪǳǮǲ Ǯǭ ǶǫǭǹǱȂǸǦǸǴǨ ȃǸǴǩǴ ǷǸǦǱǴ ǮǳǸǫǳǷǮǨǳǴǫ ǵǶǴǳǮǰǳǴǨǫǳǮǫ Ǩ 
ǎǭǶǦǮǱȂ ǮǳǴǷǸǶǦǳǳǴǩǴ ǰǦǵǮǸǦǱǦ, ǴǷǴǧǫǳǳǴ ǧǱǦǩǴǵǶǮȅǸǳȁǫ ǹǷǱǴǨǮȅ ǪǱȅ 
ǰǴǸǴǶǴǩǴ ǧȁǱǮ ǷǴǭǪǦǳȁ ǵǴǷǱǫ ǵǴǪǵǮǷǦǳǮȅ ǷǴǩǱǦǾǫǳǮǯ Ǩ ǔǷǱǴ Ǩ 1993 
ǩǴǪǹ. ǘǓǐ Ǯ ǘǓǇ ǧǹǰǨǦǱȂǳǴ ǴǸǰǶȁǱǮ ǪǱȅ Ƿǫǧȅ ǮǭǶǦǮǱȂǷǰǮǯ ǶȁǳǴǰ. 
ǔǷǴǧǫǳǳǴ ǭǦǲǫǸǳǴ ǵǶǮǷǹǸǷǸǨǮǫ ǦǲǫǶǮǰǦǳǷǰǮǻ ǘǓǐ Ǩ ǷǺǫǶǫ ǨȁǷǴǰǮǻ 
ǸǫǻǳǴǱǴǩǮǯ, ǩǪǫ ǴǧǿǦȅ ǷǹǲǲǦ ǵǴǸǶǦǽǫǳǳȁǻ ǮǲǮ ǷǶǫǪǷǸǨ ǳǦ ǵǴǰǹǵǰǹ 
ǮǭǶǦǮǱȂǷǰǮǻ ǵǶǫǪǵǶǮȅǸǮǯ ǷǴǷǸǦǨǮǱǦ 42 ǲǱǶǪ. ǪǴǱǱǦǶǴǨ.  

¾ ǕǴǪǪǫǶǬǰǦ ǴǰǦǭȁǨǦǱǦǷȂ Ǩ ǵǫǶǨǹȄ ǴǽǫǶǫǪȂ ǷǴ ǷǸǴǶǴǳȁ ǦǲǫǶǮǰǦǳǷǰǮǻ 
ǰǴǲǵǦǳǮǯ:  Intel,  Microsoft,  SAP, IBM Cisco Systems Ǯ Motorola ǮǲǫǳǳǴ Ǩ 
ǎǭǶǦǮǱǫ ǷǴǭǪǦǱǮ ǷǨǴǮ ǵǫǶǨȁǫ ǮǳǴǷǸǶǦǳǳȁǫ ǼǫǳǸǶȁ ǮǷǷǱǫǪǴǨǦǳǮǯ Ǯ 
ǶǦǭǶǦǧǴǸǴǰ.  

¾ ǈ ǷǨǴȄ ǴǽǫǶǫǪȂ ǮǭǶǦǮǱȂǷǰǮǯ ǰǦǵǮǸǦǱ ǷǸǦǱ ǦǰǸǮǨǳǴ ǨǰǱǦǪȁǨǦǸȂǷȅ ǭǦ 
ǶǹǧǫǬǴǲ Ǩ ǷǺǫǶȁ ǳǫǪǨǮǬǮǲǴǷǸǮ, ǷǸǶǴǮǸǫǱȂǷǸǨǦ, ȃǳǫǶǩǫǸǮǰǮ, 
ǷǫǱȂǷǰǴǩǴ ǻǴǭȅǯǷǸǨǦ, ǳǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ. ǕǴ ǪǦǳǳȁǲ ǇǦǳǰǦ ǎǭǶǦǮǱȅ, 
ǴǧȀǫǲ Ǯǻ ǮǳǴǷǸǶǦǳǳȁǻ ǨǱǴǬǫǳǮǯ ǪǴǷǸǮǩ 262 ǲǱǶǪ. ǪǴǱǱǦǶǴǨ, ǽǸǴ 
ǵǴǭǨǴǱǮǱǴ ǎǭǶǦǮǱȄ ǨȁǯǸǮ Ǩ ǱǮǪǫǶȁ ǲǮǶǴǨǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 
ȃǰǴǳǴǲǮǰǮ.  

¾ ǈǴǸ ǨǶǴǪǫ ǧȁ ǵǶǴǷǸǴǯ ǶǫǼǫǵǸ ȃǺǺǫǰǸǮǨǳǴǩǴ ǨǭǦǮǲǴǪǫǯǷǸǨǮȅ 
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ Ƿ ǴǧǿǫǷǸǨǫǳǳȁǲǮ ǴǬǮǪǦǳǮȅǲǮ Ǯ 
ǹǷǸǶǫǲǱǫǳǮȅǲǮ, ǶǫǭǹǱȂǸǦǸǴǲ ǰǴǸǴǶǴǩǴ ǷǸǦǱ ǴǧǿǫǷǸǨǫǳǳǴ-
ȃǰǴǳǴǲǮǽǫǷǰǮǯ ǶȁǨǴǰ, ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǳǳȁǯ ǎǭǶǦǮǱǫǲ: ǴǸǰǶȁǸǴǷǸȂ 
ǴǧǿǫǷǸǨǦ ǪǱȅ ǮǳǳǴǨǦǼǮǯ, ǵǴǸǨǴǶǷǸǨǴǨǦǳǮǫ ǮǳǳǴǨǦǼǮȅǲ ǷǴ ǷǸǴǶǴǳȁ 
ǩǴǷǹǪǦǶǷǸǨǦ, ǨȁǨǴǪ çǲǫǷǸǳȁǻè ǮǳǳǴǨǦǼǮǯ ǳǦ ǲǫǬǪǹǳǦǶǴǪǳȁǯ ǹǶǴǨǫǳȂ, 
ǨȁǷǴǰǮǯ ǹǶǴǨǫǳȂ ǴǧǿǫǷǸǨǫǳǳǴǯ ǰǹǱȂǸǹǶȁ.  



¾ ǎǭǨǫǷǸǳǴǫ ǵǴǱǴǬǫǳǮǫ ǰǴǳǷǫǶǨǦǸǴǶǴǨ, ǽǸǴ çǳǴǨǴǫ ð ȃǸǴ ǻǴǶǴǾǴ 
ǭǦǧȁǸǴǫ ǷǸǦǶǴǫè ǵǶǮǲǫǳǮǸǫǱȂǳǴ ǰ ǮǷǸǴǶǮǮ ǲǴǪǫǶǳǮǭǦǼǮǯ ǭǨǹǽǮǸ ǰǦǰ 
çǳǴǨǴǫ ð ȃǸǴ ǳǫǴǬǮǪǦǳǳǴ ǵǶǮǲǫǳȆǳǳǴǫ ǷǸǦǶǴǫè. ǈ ǶǦǭǳȁǻ ǷǸǶǦǳǦǻ ǵǶǮ 
ǲǴǪǫǶǳǮǭǦǼǮȅǻ ǵǶǮǻǴǪǮǸǷȅ ǳǦǻǴǪǮǸȂ ǶǦǭǳȁǫ ǰǱȄǽǮ ǰ ǸǴǲǹ, ǰǦǰ 
ǵǶǮǲǫǳǮǸȂ ǸǶǦǪǮǼǮǴǳǳǴǫ ǪǱȅ ǪǨǮǬǫǳǮȅ ǨǵǫǶȆǪ. 

¾ ǈǴ-ǵǫǶǨȁǻ, ǷǳȅǸȂ ǧǱǴǰǮǶǹȄǿǮǫ ȃǺǺǫǰǸȁ, ǰǴǸǴǶȁǫ ǰǦǰ ǶǦǭ ǳǦǻǴǪȅǸǷȅ 
ǳǦ ǹǶǴǨǳǫ ǳǫǨǮǪǮǲȁǻ ǮǳǷǸǮǸǹǸǴǨ. ǓǴ ǷǳȅǸǮǫ ǧǱǴǰǮǶǴǨǴǰ, ǽǫǩǴ ǲǴǬǳǴ 
ǪǴǧǮǸȂǷȅ Ƿ ǵǴǲǴǿȂȄ ǵǶǴǲǫǬǹǸǴǽǳȁǻ ǮǳǷǸǮǸǹǸǴǨ, ǳǫ ȅǨǱȅǫǸǷȅ 
ǪǴǷǸǦǸǴǽǳȁǲ ǹǷǱǴǨǮǫǲ ǵǶǫǴǪǴǱǫǳǮȅ çȃǺǺǫǰǸǦ ǰǴǱǫǮè. 
ǕǶǴǲǫǬǹǸǴǽǳȁǫ ǮǳǷǸǮǸǹǸȁ ǲǴǩǹǸ ǧȁǸȂ ǭǦǪǫǯǷǸǨǴǨǦǳȁ ǫǿȆ Ǩ ǴǪǳǴǲ 
ǪǴǱǩǴǷǶǴǽǳǴǲ ǦǷǵǫǰǸǫ ǶǦǭǨǮǸǮȅ ð ǽǸǴǧȁ ǨȁǯǸǮ ǳǦ ǸǴ, ǽǸǴ Ǩ ǷǸǦǸǮǷǸǮǰǫ 
ǒȃǪǮǷǴǳǦ ǳǦǭȁǨǦǫǸǷȅ çǸǶǦǫǰǸǴǶǮȅ ǆè, Ǧ Ǩ ǸǫǴǶǮǮ ǓǴǶǸǦ, ǙǴǱǱǮǷǦ, 
ǈǦǯǳǩǦǷǸǦ ð çǵǴǶȅǪǴǰ ǴǸǰǶȁǸǴǩǴ ǪǴǷǸǹǵǦè. ǘǴ ǫǷǸȂ, ǽǸǴǧȁ ǵǫǶǫǯǸǮ ǳǦ 
ȃǸǹ çǨȁǷǴǰǹȄ ǸǶǦǫǰǸǴǶǮȄè ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ (Ǯ ǳǫ ǸǴǱȂǰǴ 
ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ) ǶǦǭǨǮǸǮȅ, ǳǹǬǳǴ ǪǴǷǸǮǽȂ ǸǶȆǻ ǵǴǶǴǩǴǨȁǻ ǹǷǱǴǨǮǯ. ǎ 
ǪǦǱǫǫ, ǪǴǧǮǸȂǷȅ, ǽǸǴǧȁ ȃǱǮǸȁ ǵǮǷǦǱǮ ǭǦǰǴǳȁ ǪǱȅ Ƿǫǧȅ, Ǧ ǵǴǸǴǲ 
ǶǦǷǵǶǴǷǸǶǦǳȅǱǮ ǳǦ ǪǶǹǩǮǻ, Ǧ ǳǫ ǵǮǷǦǱǮ ǧȁ ǪǱȅ Ƿǫǧȅ ǮǷǰǱȄǽǫǳǮȅ, Ǧ 
ǪǱȅ ǪǶǹǩǮǻ ǭǦǰǴǳȁ.  

¾ ǈǴ-ǨǸǴǶȁǻ, ǽǸǴǧȁ ǴǶǩǦǳǮǭǦǼǮǮ ǳǫ ǷǴǭǪǦǨǦǱǮǷȂ ǵǴǪ ǴǪǳǹ ǵǫǶǷǴǳǹ, 
ǵǶǮǽȆǲ ǴǶǩǦǳǮǭǦǼǮǮ ǱȄǧǴǩǴ ǹǶǴǨǳȅ Ǯ ǱȄǧǴǩǴ ǷǴǶǸǦ, Ǧ ǵǴǷǱǫ ǳǫ ǧǴǱǫǱǮ 
Ǯ ǳǫ ǹǲǮǶǦǱǮ ǨǲǫǷǸǫ Ƿ ȃǸǮǲǮ ǵǫǶǷǴǳǦǲǮ.  

¾ ǎ Ǩ-ǸǶǫǸȂǮǻ, ǳǫ ǪǫǱǮǸȂ ǰǴǳǸǶǴǱȂ ǳǦǪ ǮǳǷǸǶǹǲǫǳǸǦǲǮ ǳǦǷǮǱǮȅ ǲǫǬǪǹ 
ǶǦǭǳȁǲǮ ǩǶǹǵǵǦǲǮ ȃǱǮǸ, Ǧ ǰǴǳǸǶǴǱǮǶǴǨǦǸȂ Ǯ ǰǴǳǷǴǱǮǪǮǶǴǨǦǸȂ Ǯǻ 
ǷǴǨǲǫǷǸǳǴ.  

 



¾ ǕǶǴǻǴǪȅ ǵǴ ǰǦǲǵǹǷǹ ǱȄǧǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ ǎǭǶǦǮǱȅ, ǲǴǬǳǴ 
ǨǮǪǫǸȂ ǲǳǴǩǴǽǮǷǱǫǳǳȁǫ ǸǦǧǱǮǽǰǮ, ǽǸǴ ǭǪǦǳǮǫ ǺǦǰǹǱȂǸǫǸǦ ǮǱǮ 
ǪǴǶǴǩǴǷǸǴȅǿǦȅ ǳǦǹǽǳǦȅ ǱǦǧǴǶǦǸǴǶǮȅ ǴǷǳǴǨǦǳȁ ǳǦ ǪǫǳȂǩǮ 
ǧǴǩǦǸǫǯǾǮǻ ǱȄǪǫǯ ǧǮǭǳǫǷǦ, ǰǴǸǴǶȁǻ Ǩ ǖǴǷǷǮǮ ǵǶǮǳȅǸǴ 
ǳǦǭȁǨǦǸȂ ǴǱǮǩǦǶǻǦǲǮ. 

¾ ǐǶǹǵǳǫǯǾǮǫ ǹǳǮǨǫǶǷǮǸǫǸȁ ǗǞǆ ǴǷǳǴǨǦǳȁ ǲǮǱǱǮǦǶǪǫǶǦǲǮ. 
ǊǬǴǳ ǖǴǰǺǫǱǱǫǶ, ǷǦǲȁǯ ǧǴǩǦǸȁǯ ǽǫǱǴǨǫǰ Ǩ ǮǷǸǴǶǮǮ, ǴǷǳǴǨǦǱ 
ǝǮǰǦǩǷǰǮǯ ǹǳǮǨǫǶǷǮǸǫǸ. ǕǶǮǳǷǸǴǳ ǧȁǱ ǴǷǳǴǨǦǳ ǧǱǦǩǴǪǦǶȅ 
ǽǫǸȁǶȆǲ ǧǴǩǦǸȁǲ ǭǫǲǱǫǨǱǦǪǫǱȂǼǦǲ, ǰǴǸǴǶȁǫ ǵǶǫǪǴǷǸǦǨǮǱǮ 
ǹǳǮǨǫǶǷǮǸǫǸǹ ǭǫǲǱȄ Ǯ ǪǫǳȂǩǮ. ǋǷǸȂ Ǯ ǷǴǨǶǫǲǫǳǳȁǫ ǵǶǮǲǫǶȁ. 
ǒǦǯǰǱ ǇǱǹǲǧǫǶǩ, ȃǰǷ-ǲȃǶ ǓȂȄ-ǏǴǶǰǦ, ǲǮǱǱǮǦǶǪǫǶ, 
ǵǴǬǫǶǸǨǴǨǦǱ 300 ǲǱǳ. ǪǴǱǱ. ǙǳǮǨǫǶǷǮǸǫǸǹ ǊǬǴǳǦ ǛǴǵǰǮǳǷǦ. 
ǇǮǱǱ ǉǫǯǸǷ, ǩǱǦǨǦ çǒǦǯǰǶǴǷǴǺǸè, ǴǷǳǴǨǦǱ ǰǶǹǵǳǫǯǾǮǯ 
ǽǦǷǸǳȁǯ ǧǱǦǩǴǸǨǴǶǮǸǫǱȂǳȁǯ ǚǴǳǪ ǒǮǶǦ. ǚǴǳǪ ǵǴǸǶǦǸǮǱ 1,5 
ǲǱǶǪ. ǪǴǱǱ. ǷǸǮǵǫǳǪǮǯ ǪǱȅ ǸǦǱǦǳǸǱǮǨȁǻ ǷǸǹǪǫǳǸǴǨ Ǯǭ 
ǳǦǼǲǫǳȂǾǮǳǷǸǨ Ǯ 250 ǲǱǳ. ǪǴǱǱ. ǳǦ ǶǦǭǨǮǸǮǫ ǾǰǴǱ Ǩ ǗǞǆ. 

¾ ǆ ǨǰǱǦǪȁǨǦȄǸ ǱǮ ǶǴǷǷǮǯǷǰǮǫ ǴǱǮǩǦǶǻǮ Ǩ ǳǦǹǰǹ Ǯ ǴǧǶǦǭǴǨǦǳǮǫ? 
ǕǶǦǰǸǮǽǫǷǰǮ ǳǫǸ. ǖǴǲǦǳ ǆǧǶǦǲǴǨǮǽ ǰǹǵǮǱ ǺǹǸǧǴǱȂǳȁǯ ǰǱǹǧ 
çǝǫǱǷǮè. ǆǱǮǾǫǶ ǙǷǲǦǳǴǨ ǰǹǵǮǱ ǺǹǸǧǴǱȂǳȁǯ ǰǱǹǧ çǆǶǷǫǳǦǱè. 
ǗǹǱǫǯǲǦǳ ǐǫǶǮǲǴǨ ǰǹǵǮǱ ǺǹǸǧǴǱȂǳȁǯ ǰǱǹǧ çǆǳǬǮè. ǑǫǴǳǮǪ 
ǚǫǪǹǳ ǰǹǵǮǱ ǺǹǸǧǴǱȂǳȁǯ ǰǱǹǧ çǗǵǦǶǸǦǰè. ǗǵǮǷǴǰ, ǰǦǰ Ǩȁ 
ǵǴǳǮǲǦǫǸǫ, ǲǴǬǳǴ ǵǶǴǪǴǱǬǦǸȂé ǈǴǸ Ǯ ǨǷȅ ǰǹǱȂǸǹǶǦ Ǩ 
ǪǫǳǫǬǳǴǲ ǨȁǶǦǬǫǳǮǮ ǷǴ ǷǸǴǶǴǳȁ ǸǦǰ ǳǦǭȁǨǦǫǲǴǯ ȃǱǮǸȁ ǳǦ 
ǵǶǮǲǫǶǫ ǖǴǷǷǮǮ. 



¾ ǎǭ ǳȁǳǫǾǳǮǻ ǪǴǷǸǮǬǫǳǮǯ ǵǴ ǽǦǷǸǮ ǵǶǮǱǴǬǫǳǮȅ ǳǦǹǽǳȁǻ ǪǴǷǸǮǬǫǳǮǯ ǳǦ 
ǩǶǦǳǮ ǩǫǳǮǦǱȂǳȁǻ ǵǶǴǭǶǫǳǮǯ ǰ ǬǮǭǳǮ ǶȅǪǴǨȁǻ ǴǧȁǨǦǸǫǱǫǯ ǷǱǫǪǹǫǸ 
ǨȁǪǫǱǮǸȂ ǸǦǰǹȄ ǨǫǸǨȂ, ǴǸǵǴǽǰǴǨǦǨǾǹȄǷȅ ǴǸ ǪǶǫǨǦ ǳǦǾǮǻ ǭǳǦǳǮǯ, ǰǦǰ 
ǓǇǎǐǗ-ǸǫǻǳǴǱǴǩǮǮ. ǔǳǴ ȃǸǴ ǰǦǰ ǧȁ ǽǦǷǸǳȁǯ ǷǱǹǽǦǯ ǧǴǱǫǫ ǴǧǿǫǩǴ 
ǵǶǴǼǫǷǷǦ ǴǧǿǫǷǸǨǫǳǳǴǩǴ ǶǦǭǨǮǸǮȅ ǳǦ ǨǴǱǳǫ ǮǳǳǴǨǦǼǮǯ, Ǩ ǰǴǸǴǶȁǯ ǲȁ 
ǨǷǸǹǵǮǱǮ, ǫǿȆ ǳǫ ǴǷǴǭǳǦǨ ǸǴǩǴ, ǳǴ ǓǇǎǐǗ-ǸǫǻǳǴǱǴǩǮǮ ǷǦǲǮ ǵǴ Ƿǫǧǫ 
ǭǦǷǱǹǬǮǨǦǫǸ ǴǸǪǫǱȂǳǴǩǴ ǶǦǷǷǲǴǸǶǫǳǮȅ Ǩ ǰǴǳǸǫǰǷǸǫ ǵǶǮǱǴǬǫǳǮȅ 
ǮǳǳǴǨǦǼǮǯ ǰ ǪǦǱȂǳǫǯǾǫǲǹ ǶǦǭǨǮǸǮȄ ǴǧǿǫǷǸǨǦ. 

¾ ǐǦǰ ǵǶǫǪǷǸǦǨǱȅǫǸǷȅ, ǳǦ ǷǫǩǴǪǳȅǾǳǮǯ ǪǫǳȂ Ǩ ǸǴǲ ǰǴǳǩǱǴǲǫǶǦǸǫ ǭǳǦǳǮǯ, 
ǰǴǸǴǶȁǯ ǷǺǴǶǲǮǶǴǨǦǱǷȅ ǵǴǪ ǦǧǧǶǫǨǮǦǸǹǶǴǯ çǓǇǎǐǗè, ǳǫ ǷǴǨǷǫǲ ǽȆǸǰǴ, 
Ǧ, ǸǴǽǳǫǫ, ǨǫǷȂǲǦ ǶǦǷǵǱȁǨǽǦǸǴ ǴǧǴǭǳǦǽǫǳǦ ǷǴǼǮǦǱȂǳǦȅ ǷǴǷǸǦǨǱȅȄǿǦȅ 
ǓǇǎǐǗ-ǸǫǻǳǴǱǴǩǮǯ. ǇǴǱǫǫ ǸǴǩǴ, ǮǳǮǼǮǦǸǮǨǦ ǵǴ ǽǦǷǸǮ ǷǴǼǮǦǱȂǳǴǯ 
ǳǦǵǶǦǨǱǫǳǳǴǷǸǮ ǳǦǹǰǮ, ǷǴǷǸǦǨǳǴǯ ǽǦǷǸȂȄ ǰǴǸǴǶǴǯ ȅǨǱȅȄǸǷȅ ǓǇǎǐǗ-
ǸǫǻǳǴǱǴǩǮǮ, Ǯ ǹ ǳǦǷ Ǩ ǷǸǶǦǳǫ, Ǯ ǨǴ ǨǷǫǲ ǴǷǸǦǱȂǳǴǲ ǼǮǨǮǱǮǭǴǨǦǳǳǴǲ 
ǲǮǶǫ ǵǫǶǫǻǨǦǽǫǳǦ ǨǷȅǰǴǩǴ ǶǴǪǦ ǪǫǱȂǼǦǲǮ, ǪǫǱǦȄǿǮǲǮ ǪǫǳȂǩǮ ǳǦ ǳǦǹǰǫ, 
ǨǫǶǳǫǫ, ǳǦ ǳǦǹǽǳȁǻ ǪǴǷǸǮǬǫǳǮȅǻ, ǵǦǱǫǼ Ǵ ǵǦǱǫǼ ǳǫ ǹǪǦǶǮǨ, ǽǸǴǧȁ 
ǷǪǫǱǦǸȂ ǳǦǹǰǹ ǪǴǷǸǴȅǳǮǫǲ ǨǷǫǻ ǬǮǨǹǿǮǻ ǳǦ ǳǦǾǫǯ ǵǱǦǳǫǸǫ.  

¾ Ǔǹ, ǴǳǴ Ǯ ǶǦǳȂǾǫ ǸǦǰ ǧȁǱǴ: ǲǦǷǸǫǶǴǨǴǯ ǱȄǪ ǷǫǰǶǫǸȁ ǷǨǴǫǩǴ ǲǦǷǸǫǶǷǸǨǦ 
ǭǦ ǷǫǲȂȄ ǵǫǽǦǸȅǲǮ ǻǶǦǳǮǱ, ǽǸǴǧȁ, ǳǫ ǪǦǯ ǧǴǩ, ǰǸǴ-ǸǴ ǵǶǴ ǳǮǻ ǨȁǨǫǪǦǱ, 
Ǯ ǲǦǷǸǫǶǦ ǧǫǭ ǰǹǷǰǦ ǻǱǫǧǦ ǴǷǸǦǨǮǱ, ǴǪǦǶǮǨ ǨǷǫǻ ǳǴǨȁǲǮ ǸǫǻǳǴǱǴǩǮȅǲǮ. 
ǕǴǸǴǲ ǵǶǮǪǹǲǦǱǮ ǵǦǸǫǳǸǳǹȄ ǷǮǷǸǫǲǹ, ǰǴǸǴǶǦȅ, Ǩ Ǵǧǿǫǲ-ǸǴ, ǵǴ ǭǪǶǦǨǴǲǹ 
ǶǦǭǲȁǾǱǫǳǮȄ, ǸǴǶǲǴǭ ǮǳǳǴǨǦǼǮǯ, Ǧ ǳǮǰǦǰǴǯ ǳǫ ǹǷǰǴǶǮǸǫǱȂ. ǐǮǸǦǯ ǸǦǰ 
ǨǵǫǶȆǪ ǪǨǮǳǹǱ ǷǨǴȄ ȃǰǴǳǴǲǮǰǹ ǳǦ ǵǫǶǫǻǨǦǸǫ ǵǶǴǮǭǨǴǪǷǸǨǦ ǽǹǬǮǻ 
ǳǴǨǮǳǴǰ, ǽǸǴ ǳǮǰǸǴ ǴǷǴǧǴ Ǯ ǳǫ ǵǮǰǳǹǱ: ǷǹǵǶǴǸǮǨ ǵǶǴǩǶǫǷǷǦ ǳǫ ǵǴǯǪȆǾȂ, 
Ǩ ȃǸǹ ǷǸǶǹȄ ǲǴǬǳǴ ǸǴǱȂǰǴ ǨǷǸǦǸȂ, ǵǫǶǫǪǦǨ, ǰǦǰ ǫǷǸȂ, ǵǶǴǮǭǨǴǪǷǸǨǴ Ǹǫǲ, 
ǰǸǴ ǲǴǬǫǸ Ǯ ǪǫǱǦǫǸ. ǝǸǴ ǰǮǸǦǯǼȁ Ǯ ǪǫǲǴǳǷǸǶǮǶǹȄǸ, çǷǪǫǱǦǨè ǨǷǫǻ, ǰǸǴ 
ǨǴ ǨǶǫǲȅ ǳǫ ǵǴǳȅǱ, ǽǸǴ ǳǦ Ƕȁǳǰǫ ǳǫ ǨǦǬǳǴ, ǰǸǴ ǵǶǮǪǹǲǦǱ, ǩǱǦǨǳǴǫ ð ǰǸǴ 
ǷǪǫǱǦǱ Ǯ ǵǶǴǪǦǱ. ǎǳǳǴǨǦǼǮǮ ǷǫǯǽǦǷ ǨǳǫǪǶȅȄǸǷȅ ǵǴ ǵǶǮǳǼǮǵǹ çǵǴǵǶǴǧǹǯ 
ǪǴǩǴǳǮè, Ǧ ǳǫ ǵǴ ǭǦǰǴǳǦǲ ǵǦǸǫǳǸǴǨǦǳǮȅ.  

 



¾ ǊǶǹǩǦȅ ǷǴǼǮǦǱȂǳǦȅ ǷǸǴǶǴǳǦ ǨǷǸǶǦǮǨǦǳǮȅ ǮǳǳǴǨǦǼǮǯ Ǩ ȃǰǴǳǴǲǮǰǹ ð 
ǲǮǺȁ Ǯ ǵǶǴǶǴǽǫǷǸǨǦ. ǗǫǯǽǦǷ, Ǩ ǺǴǶǲǦǸǫ çǩǴǶǫ ǴǸ ǹǲǦè ǹǷǮǱǫǳǳǴ 
ǵǶǴǪǨǮǩǦȄǸǷȅ (ǴǳǴ ǰǦǰ ǧȁ Ǯ ǳǫ ǲǮǺȁ, ǳǴ ǸǫǻǳǴǱǴǩǮȅ ǲǮǺǴǸǨǴǶǽǫǷǸǨǦ 
ǵǶǴǷǲǦǸǶǮǨǦǫǸǷȅ) ǵǶǴǶǴǽǫǷǸǨǦ Ǵ ǶǮǷǰǦǻ ǪǱȅ ǽǫǱǴǨǫǽǫǷǸǨǦ ǨǻǴǬǪǫǳǮȅ 
Ǩ ǳǦǾǹ ǬǮǭǳȂ ǪǴǷǸǮǬǫǳǮǯ ǳǦǮǧǴǱǫǫ ǷǲȁǾǱȆǳǳȁǻ ǵǶǫǪǷǸǦǨǮǸǫǱǫǯ 
ǳǦǾǫǩǴ ǶǴǪǹ-ǵǱǫǲǫǳǮ. ǎ ǳǫ ǷǰǦǭǦǸȂ, ǽǸǴ ǭǪǶǦǨȁǯ ǷǲȁǷǱ ǸǹǸ ǳǦǵǶǴǽȂ 
ǴǸǷǹǸǷǸǨǹǫǸ. ǔǳ ǫǷǸȂ. ǕǴǷǦǪǮ ǴǧǫǭȂȅǳǹ ǳǦ ǧǴǽǰǹ Ƿ ǵǴǶǴǻǴǲ Ǯ ǪǦǯ ǫǯ 
ǷǵǮǽǰǮ...  ǓǴ ǳǫ ǺǦǰǸ, ǽǸǴ ǴǧǫǭȂȅǳǦ ǵǴǯǲȆǸ, ǰǦǰ ǷǵǮǽǰǹ ǭǦǬǫǽȂ, ǴǳǦ ǫȆ 
ǷǰǴǶǫǫ ǳǦ ǭǹǧ ǵǴǵǶǴǧǹǫǸ, Ǯ ǳǫ ǴǧȅǭǦǸǫǱȂǳǴ, ǽǸǴ ǴǳǦ Ƿǫǧǫ ǭǦǬǬȆǳǳǹȄ 
ǷǵǮǽǰǹ ǵǴǪ ǭǦǪ ǷǹǳǫǸ. ǓǴ ǶǮǷǰ ǫǷǸȂ. ǎ ǨǷǫ ȃǸǴ ǪǫǱǴ ǵǶǴǫǼǮǶǹǫǸǷȅ ǳǦ 
ǨǷǫ ǽǫǱǴǨǫǽǫǷǸǨǴ.  

¾ ǖǮǷǰǮ ǵǴȅǨǱȅȄǸǷȅ ǴǸ ǳǫǭǳǦǳǮȅ ǵǶǮǲǫǳǫǳǮȅ ǭǳǦǳǮǯ. ǓǦ ǸǴǲ Ǯ ǮǩǶǦȄǸ 
ǮǩǶǴǰǮ ǳǦ ǧǴǱȂǾǮǫ ǪǫǳȂǩǮ ǴǸ ǳǦǹǰǮ: ǷǳǦǽǦǱǦ ǪǫǱǦȄǸ çǧǴǲǧǹè ǭǦ ǷǽȆǸ 
ǧȄǪǬǫǸǦ ǼǮǨǮǱǮǭǴǨǦǳǳȁǻ ǷǸǶǦǳ, ǴǸǵǹǿǫǳǳȁǻ ǳǦ ǳǦǹǰǹ, ǵǴǸǴǲ ǪǫǱǦȄǸ 
ǪǫǳȂǩǮ ǳǦ ǶǦǭǶǹǱǮǨǦǳǮǮ ǷǮǸǹǦǼǮǮ. Ǔǹ, ȃǸǴ ǰǦǰ ǷǫǯǽǦǷ Ƿ ǩǱǴǧǦǱȂǳȁǲ 
ǵǴǸǫǵǱǫǳǮǫǲ, ǰ ǵǶǮǲǫǶǹ. ǎǱǮ Ƿ ǵǦǪǫǳǮǫǲ ǹǶǴǨǳȅ ǐǦǷǵǮǯǷǰǴǩǴ ǲǴǶȅ, 
ǰǸǴ ǵǴǲǳǮǸ. ǕǴǪ ȃǸǹ ǱǦǨǴǽǰǹ Ǩ ǗǴǨǫǸǷǰǴǲ ǗǴȄǭǫ ǶǦǭǨǴǶǦǽǮǨǦǱǷȅ 
ǵǶǴǫǰǸ ǵǴǨǴǶǴǸǦ ǷǫǨǫǶǳȁǻ Ƕǫǰ ǳǦ Ȅǩ ǪǫǶǬǦǨȁ. ǗǱǦǨǦ ǧǴǩǹ, ǵǶǴǳǫǷǱǴ, 
ǰǴǵǦǸȂ ǳǦǽǦǱǮ, ǳǴ ǪǫǳȂǩǮ ǧȁǷǸǶǴ ǭǦǰǴǳǽǮǱǮǷȂ. ǆ ǐǦǷǵǮǯ ȃǸǴǯ ǷǹǫǸȁ Ǯ 
ǳǫ ǭǦǲǫǸǮǱ,  

¾ ǓǴ ǵǴǪǮ ǴǧȀȅǷǳǮ ǵǴǨǫǱǮǸǫǱȅǲ ǲǮǶǦ ǷǫǩǴ, ǽǸǴ ǳǦǾǮ ǵǶǫǪǷǸǦǨǱǫǳǮȅ Ǵ 
ǲǮǶǫ, Ǩ ǰǴǸǴǶǴǲ ǲȁ ǬǮǨȆǲ, ǨǴ-ǵǫǶǨȁǻ, ǳǫ ǷǴǨǫǶǾǫǳǳȁ, ǨǴ-ǨǸǴǶȁǻ, 
ǮǭǲǫǳǽǮǨȁ ǵǴ ǲǫǶǫ ǳǦǰǴǵǱǫǳǮȅ ǳǴǨȁǻ ǭǳǦǳǮǯ, Ǩ-ǸǶǫǸȂǮǻ, ǳǫ ǨǷǫ 
ǪǴǷǸǹǵǳǴ ǳǦǾǫǲǹ ǵǴǳǮǲǦǳǮȄ, ǵǴǷǸǶǴǫǳǳǴǲǹ ǳǦ ǬȆǷǸǰǮǻ ǳǦǹǽǳȁǻ 
ǵǴǷǸǹǱǦǸǦǻ ð ǵǶǮǳǮǲǦǫǸǷȅ ǸǴ, ǽǸǴ ǳǦǹǽǳǴ ǪǴǰǦǭǦǳǴ, ǸǴ ǫǷǸȂ ǸǴ, ǽǸǴ 
ǲǴǬǳǴ ǵǴǨǸǴǶǮǸȂ Ǩ ȃǰǷǵǫǶǮǲǫǳǸǫ. ǔǷǸǦǱȂǳǴǫ ǴǸ ǱǹǰǦǨǴǩǴ.  

 



¾ ǋǷǱǮ ǷǨǫǶǻǹ Ǯ ǷǧǴǰǹ ǳǦ ǨǷǫǻ ǳǦǷ ǵǴǷǲǴǸǶǫǸȂ, ǸǴ ǳǦǹǰǦ Ǯ ǶǫǱǮǩǮȅ ð ȃǸǴ 
ǪǨǦ ǵǴǪǻǴǪǦ ǰ ǵǴǭǳǦǳǮȄ ǸǦǮǳǷǸǨ ǲǮǶǦ, Ǩ ǰǴǸǴǶǴǲ ǳǦǲ ǨȁǵǦǱǴ ǷǽǦǷǸȂǫ 
ǴǧǶǫǸǦǸȂǷȅ. ǖǦǭǳǮǼǦ Ǩ ǵǴǷǸǹǱǦǸǦǻ.  

¾ ǓǦǹǰǦ ǵǴǷǸǹǱǮǶǹǫǸ, ǽǸǴ ǮǷǸǮǳǳǴ ǱǮǾȂ ǸǴ, ǽǸǴ ǲȁ ǴǿǹǿǦǫǲ Ǯ 
ǵǴǳǮǲǦǫǲ. ǓǴǨǴǫ ǭǳǦǳǮǫ ǪǴǱǬǳǴ ǧȁǸȂ ǵǴǪǸǨǫǶǬǪǫǳǴ 
ȃǰǷǵǫǶǮǲǫǳǸǦǱȂǳǴ. ǋǷǱǮ ǸǫǴǶǮȅ ǳǫ ǵǴǪǸǨǫǶǬǪǫǳǦ ȃǰǷǵǫǶǮǲǫǳǸǴǲ, ǸǴ 
ȃǸǴ ǩǮǵǴǸǫǭǦ ð ǵǶǴǧǱǫǷǰ ǽȂǫǩǴ-ǸǴ ǹǲǦ, ǰ ǶǫǦǱȂǳǴǯ ǬǮǭǳǮ ǴǸǳǴǾǫǳǮǫ ǳǫ 
ǹǲǫȄǿǮǯ, ǵǴǰǹǪǦ ǳǦ ǫǩǴ ǴǷǳǴǨǫ ǳǫ ǷǨǫǶǾǮǸǷȅ ǰǦǰǴǫ-ǸǴ ǲǦǸǫǶǮǦǱȂǳǴǫ 
ǪǫȅǳǮǫ (ǵǴǷǸǦǨǱǫǳ ȃǰǷǵǫǶǮǲǫǳǸ).  

¾ ǖǫǱǮǩǮȅ ǵǶǴǵǴǨǫǪǹǫǸ, ǽǸǴ ǨǷǫ ǴǸ ǧǴǩǦ, ǽǫǱǴǨǫǰ ǷǱǦǧ ǪǹǾǴǯ Ǯ ǳǫǲǴǿǫǳ 
ǶǦǭǹǲǴǲ, ǽǸǴǧȁ ǽǫǶǫǭ ǷǨǴȆ ǭǳǦǳǮǫ ǵǴǷǸǮǽȂ ǸǦǮǳǷǸǨǦ ǲǮǶǦ. ǓǦ ǸǴ ǫǷǸȂ 
ǧǴǩ, ǽǸǴǧȁ ǴǸǰǶȁǸȂ ǭǳǦǳǮǫ ǳǫǶǦǭǹǲǳȁǲ. ǘǴǱȂǰǴ ȃǸǮ ǭǳǦǳǮȅ ǪǴǱǬǳȁ 
ǵǶǮǳǮǲǦǸȂǷȅ ǳǦ ǨǫǶǹ, ǮǧǴ ǳǫǨǫǶǮǫ ǪǫǱǦǫǸ Ǯǻ ǫǶǫǷȂȄ ð ǧǱǹǬǪǦǳǮǫǲ Ǩ 
ǵǴǸȆǲǰǦǻ ǮǷǸǮǳȁ.  

¾ ǈǫǶǦ Ǩ ǵǶǴǼǫǷǷǫ ǵǴǭǳǦǳǮȅ ǲǮǶǦ ǨǴ ǨǷǫ ǨǶǫǲǫǳǦ, Ǯ ǳǦǾǫ ǳǫ 
ǮǷǰǱȄǽǫǳǮǫ, ǨǴǨǷȄ ȃǰǷǵǱǹǦǸǮǶǹǫǸǷȅ ǨǷȅǰǴǩǴ ǶǴǪǦ ǲǭǪǴǮǲǼǦǲǮ Ǯ 
ǵǶǴǻǴǪǮǲǼǦǲǮ, ǰǴǸǴǶȁǫ ǮǭǨǱǫǰǦȄǸ ǲǦǸǫǶǮǦǱȂǳǹȄ ǨȁǩǴǪǹ Ǯǭ ǪǹǻǴǨǳȁǻ 
ǹǷǸǶǫǲǱǫǳǮǯ ǴǸǪǫǱȂǳǴǩǴ ǮǳǪǮǨǮǪǹǹǲǦ ǰ ǵǶǮǴǧǿǫǳǮȄ ǰ ǭǳǦǳǮȅǲ. ǓǴ Ǯǻ 
ǳǫǽǫǷǸǮǨȁǫ ǪǫȅǳǮȅ, ǸǦǰ ð ǵǱǫǷǫǳȂ ǳǦ ǽȆǶǷǸǨǴǯ ǩǴǶǧǹǾǰǫ ǭǳǦǳǮǯ. 
ǉǴǶǦǭǪǴ ǧǴǱȂǾǹȄ ǧǫǪǹ ǳǫǷȆǸ ǲǶǦǰǴǧǫǷǮǫ.  

¾ ǔǳǴ ǰǦǰ ǧȁ ǶǦǭǩǹǱ ǲǶǦǰǴǧǫǷǮȅ Ǩ ǳǦǾǫǲ ǼǦǶǷǸǨǫ-ǩǴǷǹǪǦǶǷǸǨǫ ǫǿȆ ǳǫ 
ǵǶǴǷǲǦǸǶǮǨǦǫǸǷȅ ǨǴ ǨǷǫǯ ǫǩǴ ǹǧǴǯǳǴǯ ǷǮǱǫ ǨǶǫǲȆǳ ǗǶǫǪǳǫǨǫǰǴǨȂȅ, 
ǰǴǩǪǦ ǽǶǫǭǲǫǶǳǴǫ ǭǳǦǳǮǫ ǰǦǶǦǱǴǷȂ ǵǴ ǨǷǫǯ ǷǸǶǴǩǴǷǸǮ ǭǦǰǴǳǴǨ 
ǮǳǰǨǮǭǮǼǮǮ, ǳǴ ǨǷǫ ǵǶǫǪǵǴǷȁǱǰǮ ǰ ǸǴǲǹ ǮǲǫȄǸǷȅ. ǔǪǳǮǲ Ǯǭ ǸǦǰǮǻ 
ǳǦǷǸǴǶǦǬǮǨǦȄǿǮǻ ǺǦǰǸǴǶǴǨ ȅǨǱȅǫǸǷȅ ǷǰǶȁǸǴǫ ǳǫǬǫǱǦǳǮǫ ǴǸǰǶȁǸǴ 
ǴǧǷǹǬǪǦǸȂ ȃǸǹ Ǹǫǲǹ Ǩ ǳǦǹǽǳȁǻ ǰǶǹǩǦǻ: ǲǴǬǳǴ ǨȁǳǴǷǮǸȂ ǳǦ ǵǹǧǱǮǽǳǴǫ 
ǴǧǷǹǬǪǫǳǮǫ ǱȄǧȁǫ ǵǶǴǧǱǫǲȁ ǴǸǫǽǫǷǸǨǫǳǳǴǯ ǳǦǹǰǮ Ǯ ǴǧǿǫǷǸǨǦ, ǳǴ ǳǦ 
ǰǱǫǶǮǰǦǱǮǭǲ ǳǦǱǴǬǫǳǴ ǸǦǧǹ.  



¾ Ǘ ǴǪǳǴǯ ǷǸǴǶǴǳȁ ǵǴǳȅǸǳǦ ǵǴǭǮǼǮȅ ǵǴǪǦǨǱȅȄǿǫǩǴ ǽǮǷǱǦ 
ǽǱǫǳǴǨ ǳǦǹǽǳǴǩǴ ǷǴǴǧǿǫǷǸǨǦ ð ǱǹǽǾǫ ȃǸǴ ǴǷǮǳǴǫ ǩǳǫǭǪǴ 
ǳǫ ǨǴǶǴǾǮǸȂ, ǸǴǱȂǰǴ ǳǫǵǶǮȅǸǳǴǷǸǮ ǳǦǬǮǨȆǾȂ.  Ǘ ǪǶǹǩǴǯ 
ǷǸǴǶǴǳȁ ǨǷǵǴǲǮǳǦȄǸǷȅ ǷǱǴǨǦ ǽǫǱǴǨǫǰǦ ǴǩǶǴǲǳǴǩǴ 
ǱǮǽǳǴǩǴ ǲǹǬǫǷǸǨǦ, ǽǹǪǴǲ ǨȁǬǮǨǾǫǩǴ Ǩ ǳǦǼǮǷǸǷǰǴǲ 
ǰǴǳǼǱǦǩǫǶǫ, ǵǦǷǸǴǶǦ ǒǦǶǸǮǳǦ ǓǮǲȆǱǱǫǶǦ: çǐǴǩǪǦ 
ǳǦǼǮǷǸȁ ǵǶǮǾǱǮ ǭǦ ǰǴǲǲǹǳǮǷǸǦǲǮ, ȅ ǲǴǱǽǦǱ ð ȅ Ǭǫ ǳǫ 
ǰǴǲǲǹǳǮǷǸ. ǕǴǸǴǲ ǴǳǮ ǵǶǮǾǱǮ ǭǦ ǷǴǼǮǦǱ-ǪǫǲǴǰǶǦǸǦǲǮ, 
ȅ ǲǴǱǽǦǱ ð ȅ Ǭǫ ǳǫ ǷǴǼǮǦǱ-ǪǫǲǴǰǶǦǸ. ǕǴǸǴǲ ǴǳǮ ǵǶǮǾǱǮ 
ǭǦ ǵǶǴǺǷǴȄǭǳȁǲǮ ǪǫȅǸǫǱȅǲǮ, ȅ ǲǴǱǽǦǱ ð ȅ Ǭǫ ǳǫ ǽǱǫǳ 
ǵǶǴǺǷǴȄǭǦ. ǕǴǸǴǲ ǴǳǮ ǵǶǮǾǱǮ ǭǦ ǫǨǶǫȅǲǮ, ȅ ǲǴǱǽǦǱ ð ȅ 
Ǭǫ ǳǫ ǫǨǶǫǯ. ǆ ǵǴǸǴǲ ǴǳǮ ǵǶǮǾǱǮ ǭǦ ǲǳǴǯ, Ǯ ǹǬǫ ǳǫ 
ǧȁǱǴ ǳǮǰǴǩǴ, ǰǸǴ ǧȁ ǲǴǩ ǵǶǴǸǫǷǸǴǨǦǸȂè.  

¾ ǇǴǶǴǸȂǷȅ Ƿ ǲǶǦǰǴǧǫǷǮǫǲ ǳǫǮǲǴǨǫǶǳǴ ǷǱǴǬǳǴ, ǴǳǴ 
ǭǮǬǪǫǸǷȅ ǳǦ ǱȄǪǷǰǴǲ ǳǫǨǫǬǫǷǸǨǫ, ǭǦǧǮǶǦǫǸǷȅ Ǩ ǷǦǲȁǫ 
ǷǴǰǶǴǨǫǳǳȁǫ ǹǩǴǱǰǮ ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǷǴǭǳǦǳǮȅ, ǴǵǮǶǦǫǸǷȅ 
ǳǦ ǲǳǴǩǴǨǫǰǴǨȁǯ ǴǵȁǸ ǵǴǶǦǧǴǿǫǳǮȅ ǪǹǾ. 
ǙǳǮǨǫǶǷǦǱȂǳǴǩǴ ǧǫǭǴǸǰǦǭǳǴǩǴ ǴǶǹǬǮȅ Ǩ ǧǮǸǨǫ Ƿ ǳǮǲ ǳǫǸ. 
ǓǴ ǫǷǸȂ ǴǸǪǫǱȂǳȁǫ ǵǶǴǨǫǶǫǳǳȁǫ ǨǶǫǲǫǳǫǲ 
ǮǳǷǸǶǹǲǫǳǸȁ, ǲǫǸǴǪȁ, ǵǶǮȆǲȁ, ǷǵǴǷǴǧȁ 
ǵǶǴǸǮǨǴǷǸǴȅǳǮȅ ǲǶǦǰǴǧǫǷǮȄ. ǔǪǮǳ Ǯǭ ǳǮǻ ð 
ǵǴǵǹǱȅǶǮǭǦǼǮȅ, ǵǶǴǵǴǨǫǪǴǨǦǳǮǫ ǳǦǹǽǳȁǻ ǭǳǦǳǮǯ.   

 



¾ ǕǴ ǴǧǿǫǵǶǮǳȅǸǴǯ ǷǫǯǽǦǷ ǨǴ ǨǷǫǲ ǼǮǨǮǱǮǭǴǨǦǳǳǴǲ ǲǮǶǫ Ƿǻǫǲǫ ǶǦǧǴǸȁ Ƿ 
ǮǳǳǴǨǦǼǮȅǲǮ, ǴǪǳǮǲ Ǯǭ ǰǶǦǫǹǩǴǱȂǳȁǻ ǰǦǲǳǫǯ ǷǮǷǸǫǲȁ ȅǨǱȅȄǸǷȅ ǧǮǭǳǫǷ-
ǦǳǩǫǱȁ, ǨǭǨǦǱǮǨǦȄǿǮǫ ǳǦ Ƿǫǧȅ ǷǦǲȁǯ ǸȅǬȆǱȁǯ ȃǸǦǵ ǶǦǧǴǸȁ ð ǵǫǶǨǮǽǳǹȄ 
ǲǦǸǫǶǮǦǱǮǭǦǼǮȄ ǮǪǫǯ, Ǯǻ ǴǸǶȁǨ ǴǸ ǭǫǲǱǮ Ǯ ǪǴǨǫǪǫǳǮǫ ǪǴ ǵǴǳȅǸǳȁǻ ǨǷǫǲǹ 
ǧǮǭǳǫǷ-ǷǴǴǧǿǫǷǸǨǹ ǰǴǲǲǫǶǽǫǷǰǮǻ ǵǶǴǫǰǸǴǨ. 

¾ ǓǴ Ǩ ǵǶǫǪǷǸǦǨǱǫǳǮǮ ǴǧȁǨǦǸǫǱǫǯ ǧǮǭǳǫǷ-ǦǳǩǫǱ ð ǷǹǲǦǷǧǶǴǪ, ǳǫ ǭǳǦȄǿǮǯ, ǰǹǪǦ 
ǪǫǳȂǩǮ ǪǫǨǦǸȂ, Ǧ ǮǭǴǧǶǫǸǦǸǫǱȂ ð ǽǹǪǦǰ, ǭǦǳǮǲǦȄǿǮǯǷȅ ǫǶǹǳǪǴǯ. ǈǷǫ ǧȁ 
ǳǮǽǫǩǴ. ǕǹǷǸȂ ǧȁ Ƿǫǧǫ ǸǫǾǮǱǮǷȂ ȃǸǴǯ ǪǫǸǷǰǴǯ ǳǦǮǨȂȄ, ǪǦ ǨǴǸ ǧǫǪǦ ð 
ǴǧȁǨǦǸǫǱǮ-ǸǴ ǴǳǮ ǨǫǭǪǫ ǵǶǮǬǮǱǮǷȂ, Ǩ ǸǴǲ ǽǮǷǱǫ Ǯ Ǩ ǷǸǶǹǰǸǹǶǦǻ, ǴǸ ǰǴǸǴǶȁǻ Ǩ 
ǭǳǦǽǮǸǫǱȂǳǴǯ ǲǫǶǫ ǭǦǨǮǷǮǸ ǷǹǪȂǧǦ ǮǭǴǧǶǫǸǫǳǮǯ. ǎ ǷǮǪǮǸ ǸǦǰǴǫ ǨǴǸ, ǰǦǰ 
ǨȁǶǦǭǮǱǷȅ Ǩ ǷǨǴȆ ǨǶǫǲȅ ǈǱǦǪǮǲǮǶ ǈǱǦǪǮǲǮǶǴǨǮǽ (ǳǴ ǳǫ ǕǹǸǮǳ), ǲǹǶǱǴ ǳǦ 
ǵǶǮǳȅǸǮǮ ǶǫǾǫǳǮǯ, Ǯ ǧǮǭǳǫǷ-ǦǳǩǫǱȁ Ƿ ǮǭǴǧǶǫǸǦǸǫǱȅǲǮ ǪǱȅ ǳǫǩǴ ð ǷǰǹǰǴǸǮǿǦ 
ǷǲǫǶǸǳǦȅ.  

¾ ǘǴ ǱǮ ǪǫǱǴ ǧǦǳǪǮǸȁ ǮǱǮ ǧǦǳǪǮǸǷǸǨǹȄǿǮǫ ǷǹǵǫǶǲǫǳȁ! ǈǴ, ǬǮǭǳȂ! ǖǴǷǰǴǾǳȁǫ 
ǨǮǱǱȁ, ǪǴǷǸǹǵǳȁǫ ǰǶǦǷǴǸǰǮ, ǾǮǰǦǶǳȁǫ ǦǨǸǴǲǴǧǮǱǮ. ǗǸǶǫǱȂǧǦ-ǵǦǱȂǧǦ ǪǱȅ 
ǵǴǨȁǾǫǳǮȅ ǦǪǶǫǳǦǱǮǳǦ. ǒǴǶǪǴǧǴǯ Ǩ ǰǦǽǫǷǸǨǫ ǷǦǲǴǩǴ ǨǫǷǴǲǴǩǴ ǦǶǩǹǲǫǳǸǦ Ǩ 
ǷǵǴǶǫ ǻǴǭȅǯǷǸǨǹȄǿǮǻ ǵǴ ȃǸǴǯ ǬǮǭǳǮ ǷǹǧȀǫǰǸǴǨ. ǈǴǸ Ƿ ǰǴǩǴ ǬǮǭǳȂ-ǸǴ ǳǦǪǴ 
ǪǫǱǦǸȂ! ǈǴǸ Ƿ ǰǫǲ ǳǫ ǷǴǷǰǹǽǮǾȂǷȅ Ǯ ǵǶǫǱǫǷǸǮ ǶǦȅ Ǩ ǭǫǲǳǴǯ ȄǪǴǱǮ ǨǰǹǷǮǾȂ!  

¾ ǆ ǨǷǫ ǵǴǽǫǲǹ? ǕǴǸǴǲǹ ǽǸǴ ð ǰǮǳǴ! ǆ ǸǴ, ǽǸǴ ǬǮǭǳȂ ǧǦǳǪǮǸǦ ǵǹǷǸǦ, ǧǫǷǸǴǱǰǴǨǦ Ǯ 
ǧǫǷǷǲȁǷǱǫǳǳǦ, Ǧ ǷǹǵǫǶǲǫǳ ǵǴ ǬǮǭǳǮ ǲȁǾǫǯ ǧǴǮǸǷȅ Ǯ Ǩ ǷǦǲǴǱȆǸǫ ǵǮǷǦǫǸǷȅ, 
ǸǦǰ ȃǸǴ ǭǦ ǰǦǪǶǴǲ ǴǷǸǦȆǸǷȅ. ǈǦǬǳǫǯǾǫǫ Ǯǭ ǮǷǰǹǷǷǸǨ ǪǫǱǦǫǸ ǳǦǾ ǲǮǶ ǸǦǰǮǲ, 
ǰǦǰǮǲ ǲȁ ǨǮǪǮǲ ǫǩǴ ǳǦ ȃǰǶǦǳǫ.  

¾ ǐ ǽǫǲǹ ǨǷǫ ȃǸǴ? ǐ ǸǴǲǹ, ǽǸǴ ǰǮǳǴ Ǯ ǸǫǱǫǨǮǪǫǳǮǫ ð ǲǴǿǳǫǯǾǮǯ ǮǳǷǸǶǹǲǫǳǸ ǪǱȅ 
ǺǴǶǲǮǶǴǨǦǳǮȅ ǴǧǿǫǷǸǨǫǳǳǴǩǴ ǲǳǫǳǮȅ. ǎ ǩǶǫǻ ǧǮǭǳǫǷ-ǦǳǩǫǱǦǲ Ǯ 
ǮǭǴǧǶǫǸǦǸǫǱȅǲ ȃǸǮǲ ǮǳǷǸǶǹǲǫǳǸǴǲ ǳǫ ǵǴǵǴǱȂǭǴǨǦǸȂǷȅ Ƿǫǧǫ ǳǦ ǵǴǱȂǭǹ, 
ǴǧȁǨǦǸǫǱȅǲ ǨǴ ǧǱǦǩǴ. ǗǴǭǪǦǸȂ ǴǧǶǦǭ ǹǷǵǫǾǳǴǩǴ ǧǮǭǳǫǷǦ, ǵǶǴǼǨǫǸǦȄǿǫǩǴ ǳǦ 
ǳǮǨǫ ǮǳǳǴǨǦǼǮǯ, ǧǱǦǩǴǪǦǶȅ ǸǦǱǦǳǸǹ ǮǭǴǧǶǫǸǦǸǫǱǫǯ Ǯ ǵǶǫǪǵǶǮǮǲǽǮǨǴǷǸǮ 
ǧǮǭǳǫǷ-ǦǳǩǫǱǴǨ, ǽǸǴǧ ǪǫǸǮǾǰǮ Ƿ ǩǴǶǪǴǷǸȂȄ ǩǴǨǴǶǮǱǮ: çǆ ǲǴǯ ǵǦǵǦ ð 
ǮǭǴǧǶǫǸǦǸǫǱȂ!è, Ǧ ǧǮǭǳǫǷǲǫǳȁ Ǯ ǽǮǳǴǨǳǮǰǮ ǭǦ ǷǵǮǳǴǯ ǧǮǭǳǫǷ-ǦǳǩǫǱǦ ǳǫ 
ǵǦǱȂǼǫǲ ǹ ǨǮǷǰǦ ǰǶǹǸǮǱǮ, Ǧ ǨǭǪȁǻǦǱǮ Ƿ ǭǦǨǮǷǸȂȄ.  



¾ ǎ ǳǦǪǴ ǨǷǫǲǮ ǷǶǫǪǷǸǨǦǲǮ ǵǶǮǨǱǫǰǦǸȂ Ǩ ǳǦǹǰǹ ǲǴǱǴǪȁǻ. ǕǶǮǨǱǫǽȂ Ǩ 
ǳǦǹǰǹ ǸǦǱǦǳǸǱǮǨȁǻ Ǯ ȃǳǫǶǩǮǽǳȁǻ ǲǴǱǴǪȁǻ ǱȄǪǫǯ ǲǴǬǳǴ ǽǫǶǫǭ 
ǶǦǭǨǮǸǮǫ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. ǈ ǴǷǳǴǨǫ ǨǷǫǻ ǮǳǳǴǨǦǼǮǯ ð 
ǳǦǹǰǦ. ǓǦǹǰǦ ð ȃǸǴ ǮǪǫǮ, ǲǳǴǩǮǫ Ǯǭ ǰǴǸǴǶȁǻ ǹǬǫ ǷǫǯǽǦǷ ǲǴǬǳǴ 
ǸǶǦǳǷǺǴǶǲǮǶǴǨǦǸȂ Ǩ ǸǴǨǦǶȁ. ǘǴǨǦǶȁ ð ȃǸǴ ǲǦǸǫǶǮǦǱȂǳǴǫ 
ǧǱǦǩǴǵǴǱǹǽǮǫ. ǛǴǸǮǲ ǲȁ ǸǴǩǴ ǮǱǮ ǳǫǸ, ǲǦǸǫǶǮǦǱȂǳǴǫ ǧǱǦǩǴǵǴǱǹǽǮǫ ð 
ǷǮǱȂǳȁǯ ǷǸǮǲǹǱ ǪǱȅ ǲǳǴǩǮǻ ǱȄǪǫǯ, Ǩ ǸǴǲ ǽǮǷǱǫ Ǯ ǲǴǱǴǪȁǻ.  

¾ ǝǫǶǫǭ ǮǳǳǴǨǦǼǮǮ ǨǵǴǱǳǫ ǲǴǬǳǴ ǷǪǫǱǦǸȂ ǸǦǰ, ǽǸǴǧȁ ǧǮǭǳǫǷǲǫǳȁ 
ǷǸǴȅǱǮ Ǩ ǴǽǫǶǫǪȂ ǰ ǲǴǱǴǪȁǲ ǹǽȆǳȁǲ, ǳǦ ǱǫǸǹ ǱǴǨǮǱǮ Ǯǻ ǮǪǫǮ Ǯ ǨǷǫǲǮ 
ǷǶǫǪǷǸǨǦǲǮ ǭǦǲǦǳǮǨǦǱǮ ǰ Ƿǫǧǫ ǳǦ ǶǦǧǴǸǹ ǨȁǵǹǷǰǳǮǰǴǨ ǨǹǭǴǨ, 
ǵǶǫǪǱǦǩǦȅ Ǯǲ ǷǦǲȁǫ ǨȁǩǴǪǳȁǫ ǹǷǱǴǨǮȅ ǪǱȅ ǭǦǳȅǸǮǯ ǳǦǹǰǴǯ. ǍǪǫǷȂ 
ǵǶǴǧǱǫǲǦ ð ǪǮǷǸǦǳǼǮǶǴǨǦǸȂǷȅ ǴǸ ǴǧǴǶǴǳǰǮ, ǹǯǸǮ ǴǸ ǵǶǦǰǸǮǰǮ: ǽǫǲ ǹ 
ǳǦǷ Ǩ ǳǦǹǰǫ ǳǫ ǭǦǳǮǲǦǯǷȅ, ǨǷǫ ǶǦǨǳǴ ǶǹǬȂǫ ǵǴǱǹǽǦǫǸǷȅ. ǋǷǱǮ 
ǴǷǸǦǨǮǸȂ, ǰǦǰ ǫǷǸȂ ð ǨǷǫ ǧǹǪǫǸ ǷǫǰǶǫǸǮǸȂǷȅ Ǯ ǩǮǳǹǸȂ Ǩ ǵȁǱȂǳȁǻ 
ǦǶǻǮǨǦǻ. ǣǸǴ ǧǫǪǦ ǪǦǬǫ ǳǫ ǳǦǹǽǳȁǻ ǶǦǧǴǸǳǮǰǴǨ, Ǧ ǨǷǫǯ ǼǮǨǮǱǮǭǦǼǮǮ.  

¾ ǓǫǴǧǻǴǪǮǲǴ ǨǴǷǷǸǦǳǦǨǱǮǨǦǸȂ ǸǦǰǴǯ ǲǴǿǳȁǯ ǮǳǷǸǶǹǲǫǳǸ 
ǵǴǵǹǱȅǶǮǭǦǼǮǮ ǭǳǦǳǮǯ ǰǦǰ ǪǴǰǹǲǫǳǸǦǱǮǷǸǮǰǦ. Ǔǫ ǷǲǴǸǶȅ ǳǦ ǨǶǴǪǫ ǧȁ 
ǵǴǱǳǴǫ ǴǸǷǹǸǷǸǨǮǫ Ǩ ǪǴǰǹǲǫǳǸǦǱǮǷǸǮǰǫ ǰǴǲǲǫǶǽǫǷǰǴǯ ǷǴǷǸǦǨǱȅȄǿǫǯ. 
ǓǴ ȃǸǴ ǫǷǱǮ ǸǹǵǴ ǵǴǪ ǳǴǩǮ ǷǲǴǸǶǫǸȂ. ǈǫǪȂ ǪǦǬǫ ǪǫǷȅǸǴǰ ǷǵǴǷǴǧǳȁǻ 
ǶǫǧȅǸ, ǵǶǮǾǫǪǾǮǻ Ǩ ǳǦǹǰǹ ǧǱǦǩǴǪǦǶȅ ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǴ 
ǵǴǷǸǦǨǱǫǳǳǴǲǹ ǳǦǹǽǳǴ-ǵǴǵǹǱȅǶǳǴǲǹ ǺǮǱȂǲǹ, ǰǴǸǴǶȁǯ ǹ ǳǮǻ ǮǳǸǫǶǫǷ 
ǨȁǭǴǨǫǸ Ǯ Ǹȅǩǹ ǰ ǭǳǦǳǮȅǲ ǵǶǴǧǹǪǮǸ, ǲǴǩǹǸ ǪǦǸȂ ȃǰǴǳǴǲǮǽǫǷǰǮǯ 
ȃǺǺǫǰǸ, ǰǴǸǴǶȁǯ ǳǮǰǦǰǮǲǮ ǪǫǳȂǩǦǲǮ ǳǫ ǮǭǲǫǶǮǾȂ.  

 



¾ ǒǮǶǴǨǴǭǭǶǫǳǽǫǷǰǹȄ ǴǷǳǴǨǹ ǷǴǨǶǫǲǫǳǳǴǩǴ ǴǧǿǫǷǸǨǦ ǷǴǷǸǦǨǱȅȄǸ ǧǦǭǴǨȁǫ 
ǳǦǹǽǳȁǫ ǵǶǮǳǼǮǵȁ, Ǧ ǴǳǮ Ǯǭǹǽǫǳȁ ǫǿȆ ǳǫ Ǩ ǵǴǱǳǴǯ ǲǫǶǫ, ǪǦ Ǯ ǴǸǰǶȁǸȁ 
ǪǦǱǫǰǴ ǳǫ ǨǷǫ. ǆ ǨǴǭǲǴǬǳǴǷǸǫǯ ǪǱȅ ǵǱǴǪǴǸǨǴǶǳǴǯ ǶǦǧǴǸȁ ǵǶǫǪǴǷǸǦǸǴǽǳǴ. 
ǐǴǲǵȂȄǸǫǶǳǴǫ ǲǴǪǫǱǮǶǴǨǦǳǮǫ ǵǱȄǷ ǷǴǨǶǫǲǫǳǳǦȅ ǳǦǹǰǦ, ǵǱȄǷ 
ǸǦǱǦǳǸǱǮǨȁǯ ǸǫǴǶǫǸǮǰ, Ǯ ǶǴǬǪǦǫǸǷȅ, ǫǷǱǮ ǫǿȆ Ǯ ǳǫ ǇǴǩ, ǸǴ ǹǬǫ 
ǵǴǱǳǴǵǶǦǨǳȁǯ ǘǨǴǶǫǼ, ȃǱǫǩǦǳǸǳȁǲ ǪǨǮǬǫǳǮǫǲ ǲȁǷǱǮ ǨǴǭǨǶǦǿǦȄǿǮǯ 
ǲǮǶǴǭǪǦǳǮȄ ǫǩǴ ǵǫǶǨǴǭǪǦǳǳǹȄ ǰǶǦǷǴǸǹ. 

¾ ǓǴ ȃǸǴǲǹ ǘǨǴǶǼǹ ǳǫ ǴǧǴǯǸǮǷȂ ǧǫǭ ǧǮǭǳǫǷ-ǦǳǩǫǱǦ, ǵǴǷǰǴǱȂǰǹ ǸǦǰ ǹǬ ǹǷǸǶǴǫǳ 
ǳǦǾ ǲǮǶ, ǽǸǴ ǳǫǲǦǱǴǨǦǬǳǹȄ ǶǴǱȂ Ǩ ǳǫǲ ǪǫǳȂǩǮ ǮǩǶǦȄǸ. ǈ ǮǪǫǦǱǫ ǧǮǭǳǫǷ-
ǦǳǩǫǱ ð ȃǸǴ ǨǷǫ ǲȁ Ǩ ǴǧǶǦǭǫ ǩǴǷǹǪǦǶǷǸǨǦ, ǦǰǰǹǲǹǱǮǶǹȄǿǫǩǴ ǪǫǳǫǬǳȁǫ 
ǷǶǫǪǷǸǨǦ Ǯ ǵǫǶǫǶǦǷǵǶǫǪǫǱȅȄǿǫǩǴ ǪǫǳǫǬǳȁǫ ǵǴǸǴǰǮ Ǩ ǳǦǮǧǴǱǫǫ ǷǴǼǮǦǱȂǳǴ 
ǭǳǦǽǮǲȁǫ ǶǹǷǱǦ. ǝǸǴǧ ǶǴǷǱǴ Ǯ ǰǶǫǵǱǴ ǧǱǦǩǴǷǴǷǸǴȅǳǮǫ ǵǶǴǷǸȁǻ ǩǶǦǬǪǦǳ. 
ǓǴ ǳǦ ǪǫǱǫ ǳǫǷǰǴǱȂǰǴ ǮǳǦǽǫ ǨȁǻǴǪǮǸ ð ǧǴǱȂǾǴǫ ǽǮǷǱǴ ǩǴǷǹǪǦǶǷǸǨ 
ǺǦǰǸǮǽǫǷǰǮ ǷǦǲǴǹǷǸǶǦǳȅȄǸǷȅ ǴǸ ǵǴǪǪǫǶǬǰǮ ǮǳǳǴǨǦǼǮǯ.  

¾ ǓǴ, ǹǷǸǶǦǳǮǨǾǮǷȂ ǴǸ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ, ǵǶǦǨǮǸǫǱȂǷǸǨǦ ǷǮǻ 
ǩǴǷǹǪǦǶǷǸǨ ǵǶǫǪǴǷǸǦǨǱȅȄǸ ǷǨǴǮǲ ǲǹǪǶȁǲ Ǯ ǷǴǷǸǴȅǸǫǱȂǳȁǲ 
ǷǴǴǸǫǽǫǷǸǨǫǳǳǮǰǦǲ ǹǳǮǰǦǱȂǳǹȄ ǨǴǭǲǴǬǳǴǷǸȂ ǭǴǱǴǸȁǲǮ ǧǹǰǨǦǲǮ ǨǵǮǷǦǸȂ 
ǷǨǴǮ ǮǲǫǳǦ Ǩ ǮǷǸǴǶǮȄ ǽǫǱǴǨǫǽǫǷǸǨǦ. ǣǸǦ ǨǴǭǲǴǬǳǴǷǸȂ ð ǵǴǪǪǫǶǬǰǦ 
ǮǭǴǧǶǫǸǦǸǫǱǫǯ. ǈǫǪȂ ǵǦǲȅǸȂ Ǵǧ ǮǭǴǧǶǫǸǫǳǮȅǻ ǳǫ ǷǸǮǶǦǫǸǷȅ ǽǫǶǫǭ ǪǫǷȅǸǴǰ 
ǱǫǸ, Ǧ ǲǦǸǫǶǮǦǱǮǭǹǫǸǷȅ Ǩ ǪǴǷǸǮǬǫǳǮȅ ǭǫǲǳǴǯ ǼǮǨǮǱǮǭǦǼǮǮ Ǯ 
ǹǨǫǰǴǨǫǽǮǨǦǫǸǷȅ Ǩ ǨǮǪǫ ǶǫǦǱȂǳȁǻ, ǵǴǨǷǫǲǫǷǸǳǴ ǮǷǵǴǱȂǭǹǫǲȁǻ ǸǨǴǶǫǳǮȅǻ 
ǶǦǭǹǲǦ Ǯ Ƕǹǰ ǽǫǱǴǨǫǰǦ. ǕǦǲȅǸȂ ȃǸǦ ǵǶǴǳǴǷǮǸǷȅ ǽǫǶǫǭ ǷǸǴǱǫǸǮȅ, ǨǲǫǷǸǫ Ƿ 
ǵǦǲȅǸȂȄ Ǵǧ Ǯǻ ǷǴǭǪǦǸǫǱȅǻ Ǯ Ǹǫǻ, ǰǸǴ ǳǫ ǵǴǭǨǴǱǮǱ ǰǦǳǹǸȂ Ǯǲ Ǩ ǓǫǧȁǸǮǫ ǵǴǪ 
ǳǦǵǴǶǴǲ ǳǫǹǲǴǱǮǲǴǩǴ ǵǴǸǴǰǦ ǨǶǫǲǫǳǮ Ǯ ǧǫǭǩǶǦǳǮǽǳǴǩǴ ǳǫǨǫǬǫǷǸǨǦ 
ǴǧȁǨǦǸǫǱǫǯ. ǖǦǪǮ ȃǸǴǩǴ ǷǸǴǮǸ ǬǮǸȂ, Ƿ ǩǴǶǪǴǷǸȂȄ ǴǿǹǿǦȅ Ƿǫǧȅ ǳǫ ǵǶǴǷǸǴ 
ǰǶǹǸȁǲ ǵǦǶǳǫǲ, Ǧ ǽǫǱǴǨǫǰǴǲ ǶǦǭǹǲǳȁǲ. ǣǸǴ ǳǫ ǷǹǫǸǦ ǨǴǰǶǹǩ ǪǴǻǴǪǦ, Ǧ 
ǵǹǸȆǨǰǦ Ǩ ǧǫǷǷǲǫǶǸǮǫ. 

 



¾ ǊǱȅ ǹǽȆǳǴǩǴ ǳǫ ǭǦǭǴǶǳǴ ǭǦǧǱǹǬǪǦǸȂǷȅ. ǈ ǲǮǶǫ ǷǱǹǽǦǯǳǴǷǸǫǯ ǲȁ Ǯǿǫǲ 
ǭǦǰǴǳǴǲǫǶǳǴǷǸǮ Ǯ, ǰǦǰ ǳǮ ǷǸǶǦǳǳǴ, ǮǳǴǩǪǦ Ǯǻ ǳǦǻǴǪǮǲ. ǕǴǮǷǰ ȃǸǴǸ 
ǳǦǭȁǨǦǫǸǷȅ ǳǦǹǰǴǯ. ǎǭ ǨǫǱǮǰǮǻ ǭǦǧǱǹǬǪǫǳǮǯ ǵǴǶǴǯ ǵǶǴǶǦǷǸǦȄǸ ǼǫǱȁǫ 
ǳǦǹǽǳȁǫ ǳǦǵǶǦǨǱǫǳǮȅ, ǵǴǪǳǮǲǦȄǿǮǫ ǽǫǱǴǨǫǽǫǷǸǨǴ ǫǿȆ ǳǦ ǴǪǳǹ 
ǷǸǹǵǫǳȂ ǵǴǭǳǦǳǮȅ ǲǮǶǦ. ǗǰǨǫǶǳǴ, ǳǦǴǧǴǶǴǸ, ǰǴǩǪǦ ǪǱȅ ǹǽȆǳǴǩǴ ǨǷǫ 
ȅǷǳǴ Ǯ ǵǴǳȅǸǳǴ. ǘǹǸ ǹǬ ǳǫ ǪǴ ǵǴǮǷǰǦ ǮǷǸǮǳȁ. ǈǷǫ ǷǮǱȁ ǴǸǪǦȄǸǷȅ ǳǦ 
ǧǴǶȂǧǹ ǾǰǴǱ Ǯ ǦǲǧǮǼǮǯ, ǹǯǲǦ ȃǳǫǶǩǮǮ ǹǻǴǪǮǸ ǳǦ ǪǴǰǦǭǦǸǫǱȂǷǸǨǴ ǸǴǩǴ, 
ǽǸǴ ȃǸǴ ǹǽǫǳǮǫ ǫǪǮǳǷǸǨǫǳǳǴ ǨǫǶǳǴǫ, ǻǴǸȅ ǸǴǱȂǰǴ ǨǶǫǲȅ ǷǵǴǷǴǧǳǴ 
ǪǴǰǦǭǦǸȂ ǮǷǸǮǳǳǴǷǸȂ ǭǳǦǳǮȅ.  

¾ ǕǶǮǶǴǪǦ ǰǦǬǪǴǩǴ Ǯǭ ǳǦǷ ǳǦǪǫǱǮǱǦ ǳǫǴǧȁǽǦǯǳǴǯ, ǹǪǮǨǮǸǫǱȂǳǴǯ 
ǷǵǴǷǴǧǳǴǷǸȂȄ ð ǲȁǷǱǮǸȂ. ǕǴǷǶǫǪǷǸǨǴǲ ǲȁǾǱǫǳǮȅ ǽǫǱǴǨǫǰ ǷǵǴǷǴǧǫǳ 
ǨǭǦǮǲǴǪǫǯǷǸǨǴǨǦǸȂ ǳǫ ǸǴǱȂǰǴ Ƿ Ǹǫǲ, ǽǸǴ ǫǩǴ ǴǰǶǹǬǦǫǸ Ǩ ǪǦǳǳȁǯ 
ǲǴǲǫǳǸ, ǳǴ Ǯ ǨȁǻǴǪǮǸȂ ǪǦǱǫǰǴ ǭǦ ǵǶǫǪǫǱȁ ǸǦǰ ǳǦǭȁǨǦǫǲǴǩǴ ǶǫǦǱȂǳǴǩǴ 
ǲǮǶǦ. ǒȁǷǱȂ ǽǫǱǴǨǫǽǫǷǰǦȅ ǷǨǴǧǴǪǳǦ, Ǯ ǫǷǱǮ ǵǴǪ ǩǫǳǮǦǱȂǳǴǷǸȂȄ 
ǵǴǳǮǲǦǸȂ ǷǨǴǧǴǪǹ ǲȁǾǱǫǳǮȅ, ǸǴ ǰǦǬǪȁǯ Ǯǭ ǳǦǷ ǩǫǳǮǦǱǫǳ ǴǸ 
ǶǴǬǪǫǳǮȅ.  

¾ ǈǷȅ ǧǫǪǦ Ǩ ǸǴǲ, ǽǸǴ Ƿ ǵǫǶǨȁǻ ǷǫǰǹǳǪ ǵǶǮǻǴǪǦ Ǩ ȃǸǴǸ ǲǮǶ ǴǧǿǫǳǮǫ Ƿ 
Ƿǫǧǫ ǵǴǪǴǧǳȁǲǮ, ǧǫǭ ǰǴǸǴǶǴǩǴ ǽǫǱǴǨǫǰ ǳǫ ǲǴǬǫǸ ǷǸǦǸȂ ǝǫǱǴǨǫǰǴǲ, 
ǴǩǶǦǳǮǽǮǨǦǫǸ ǷǨǴǧǴǪǹ ǲȁǾǱǫǳǮȅ ǷǱǴǬǮǨǾǮǲǮǷȅ ǴǧǿǫǷǸǨǫǳǳȁǲǮ 
ǷǸǫǶǫǴǸǮǵǦǲǮ, Ǯ ǱǮǾȂ ǫǪǮǳǮǼȁ ǳǦǻǴǪȅǸ Ǩ Ƿǫǧǫ ǷǮǱȁ ǲȁǷǱǮǸȂ Ǯ 
ǸǨǴǶǮǸȂ ǭǦ ǵǶǫǪǫǱǦǲǮ ǳǦǨȅǭȁǨǦǫǲȁǻ ǴǧǿǫǷǸǨǴǲ ǶǦǲǴǰ. ǎ ǱǮǾȂ 
ǫǪǮǳǮǼȁ Ǯǭ ȃǸǮǻ ǫǪǮǳǮǼ ǳǦǻǴǪȅǸ ǨǴǭǲǴǬǳȁǲ ǨǫǶǳǹǸȂǷȅ Ǩ 
ǴǧǿǫǵǶǮǳȅǸȁǫ ǶǦǲǰǮ, ǽǸǴǧȁ ȅǷǳȁǲ Ǯ ǵǴǳȅǸǳȁǲ ȅǭȁǰǴǲ ǪǴǳǫǷǸǮ ǪǴ 
ǪǶǹǩǮǻ ǴǸǰǶȁǨǾǫǫǷȅ Ǯǲ ǸǦǮǳǷǸǨǴ. ǎ ǱǮǾȂ ǫǪǮǳǮǼǦǲ Ǯǭ ǫǪǮǳǮǼ ȃǸǮǻ 
ǫǪǮǳǮǼ ǨȁǵǦǪǦǫǸ ǷǽǦǷǸȂǫ ǧȁǸȂ ǹǷǱȁǾǦǳǳȁǲǮ Ǯ ǵǶǮǳȅǸȁǲǮ 
ǽǫǱǴǨǫǽǫǷǸǨǴǲ. ǎ ǸǴǩǪǦ ǽǫǱǴǨǫǽǫǷǸǨǴ ǴǷǴǭǳǦǫǸ, ǽǸǴ ǲǮǶ ǵǴǷǫǸǮǱ 
ǉǫǳǮǯ. 



¾ ǔǧǶǦǿǦȅǷȂ ǰ ǨǴǵǶǴǷǹ Ǵ ǵǴǵǹǱȅǶǮǭǦǼǮǮ ǳǦǹǽǳȁǻ ǭǳǦǳǮǯ ǷǶǫǪǮ 
ǵǶǫǪǷǸǦǨǮǸǫǱǫǯ ǧǮǭǳǫǷǦ, ǷǸǴǮǸ ǭǦǲǫǸǮǸȂ, ǽǸǴ ǳǫǹǲǫǳǮǫ ǮǱǮ 
ǳǫǬǫǱǦǳǮǫ ǶǦǧǴǸǦǸȂ Ƿ ǳǴǨǫǯǾǮǲǮ ǸǫǴǶǫǸǮǽǫǷǰǮǲǮ ǶǦǭǶǦǧǴǸǰǦǲǮ, ǻǴǸȂ 
Ǩ ǺǮǭǮǰǫ, ǻǴǸȂ Ǩ ǱȄǧǴǯ ǪǶǹǩǴǯ ǴǧǱǦǷǸǮ ǫǷǸǫǷǸǨǴǭǳǦǳǮȅ ð ȃǸǴ 
ǹǵǹǿǫǳǳǦȅ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȅǲǮ ǨȁǩǴǪǦ ǴǸ ǴǵǫǶǫǬǦȄǿǫǩǴ ǷǸǦǶǸǦ Ǩ 
ǳǴǨȁǻ ǷǺǫǶǦǻ ǧǮǭǳǫǷǦ. ǕǶǫǳǫǧǶǫǬǮǸǫǱȂǳǴǫ ǴǸǳǴǾǫǳǮǫ ǰ ǷǴǧǷǸǨǫǳǳȁǲ 
ǲǴǱǴǪȁǲ Ǯ ǸǦǱǦǳǸǱǮǨȁǲ ǹǽȆǳȁǲ ð ȃǸǴ ǹǵǹǿǫǳǳǦȅ ǧǮǭǳǫǷǲǫǳǦǲǮ 
ǨȁǩǴǪǦ ǴǸ ǵǶǮǨǱǫǽǫǳǮȅ Ǩ ǷǨǴǯ ǧǮǭǳǫǷ ǷǨǫǬǮǻ ǷǮǱ. ǒǳǴǩǮǫ ǲǴǱǴǪȁǫ 
ǸǦǱǦǳǸȁ ǵǶǴȅǨǱȅȄǸ Ƿǫǧȅ ǴǸǳȄǪȂ ǳǫ Ǩ ǷǨǴǫǯ ǷǸǶǦǳǫ, Ǧ ǪǦǱǫǰǴ ǭǦ ǫȆ 
ǵǶǫǪǫǱǦǲǮ. ǎ ȃǸǴ ǧǫǪǦ ǳǫ ǴǸǪǫǱȂǳǴǩǴ ǴǪǦǶȆǳǳǴǩǴ ǮǳǪǮǨǮǪǹǹǲǦ. ǣǸǴ 
ǧǫǪǦ ǨǷǫǩǴ ǴǧǿǫǷǸǨǦ, ǰǴǸǴǶǴǫ ǹǵǹǷǰǦǫǸ ǾǦǳǷ ǵǴǪǳȅǸȂǷȅ ǫǿȆ ǳǦ ǴǪǳǹ 
ǷǸǹǵǫǳȂ ǷǨǴǫǩǴ ǶǦǭǨǮǸǮȅ, ǴǵǮǶǦȅǷȂ ǳǦ ǷǨǴǮǻ ǷǦǲǴǶǴǪǰǴǨ.   

¾ ǎ ǧǫǪǦ ȃǸǦ ǳǫ ǵǶǴǯǪȆǸ, ǫǷǱǮ ǲȁ ǳǫ ǹǪǫǱȅǸȂ ǪǴǱǬǳǴǩǴ ǨǳǮǲǦǳǮȅ 
ǨǴǵǶǴǷǦǲ ǵǴǵǹǱȅǶǮǭǦǼǮǮ ǳǦǹǰǮ. ǕǴǵǹǱȅǶǮǭǦǼǮǮ ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǴǯ, 
ǧǶǴǷǰǴǯ, ǭǦǬǮǩǦǸǫǱȂǳǴǯ. ǑȄǪǫǯ ð ǴǧȁǨǦǸǫǱǫǯ, ǧǮǭǳǫǷǲǫǳǴǨ, 
ǽǮǳǴǨǳǮǰǴǨ ð ǳǦǪǴ ǭǦǬǮǩǦǸȂ. ǝǹǪǴ Ǯǲ ȅǨǮǸȂ. ǆ ǴǸǽȆǸǦǲǮ, ǳǦǪ 
ǰǴǸǴǶȁǲǮ ǷǦǲǮ ǦǨǸǴǶȁ ǭǦǷȁǵǦȄǸ, ǳǮǰǴǩǴ ǳǫ ǭǦǬǬȆǾȂ. ǔǧǶǦǿǦǸȂǷȅ 
ǳǦǪǴ ǳǫ ǰ ǶǦǭǹǲǹ, Ǧ ǰ ǽǹǨǷǸǨǦǲ. ǇǮǸȂ ǳǫ ǳǦ ǼǮǺǶȁ, Ǧ ǳǦ ȃǲǴǼǮǮ. 
ǜǮǺǶȁ ǵǴǸǴǲ ǵǴǸǶǫǧǹȄǸǷȅ. ǊǱȅ ǴǸǽȆǸǳǴǷǸǮ. ǔǸ ǰǴǸǴǶǴǯ ǨǷǫ 
ǽǫǶǸȁǻǦȄǸǷȅ, ǳǴ ǰǴǸǴǶǦȅ ǨǷǫǲ ǳǹǬǳǦ. ǍǦǽǫǲ? ð ǲǦǱǴ ǰǸǴ ǭǳǦǫǸ. ǘǦǰ 
ǵǴǱǴǬǫǳǴ. ǈ ǵǶǮǶǴǪǫ ǳǫ ǷǹǿǫǷǸǨǹǫǸ ǳǮ ǴǪǳǴǩǴ ǵǶǴǫǰǸǦ, 
ǴǷǹǿǫǷǸǨǱȆǳǳǴǩǴ Ǩ ǵǴǱǳǴǲ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǵǶǫǪǾǫǷǸǨǴǨǦǨǾǮǲ ǫǲǹ 
ǧǮǭǳǫǷ-ǵǱǦǳǴǲ. ǈ ǵǶǴǫǰǸǫ ǰǦǬǪȁǯ ǪǴǱǬǫǳ ǹǨǮǪǫǸȂ ǮǱǮ ǮǳǸǫǶǫǷ, ǰǴǩǪǦ 
ǹǪǴǨǴǱȂǷǸǨǮǫ ǵǴǱǹǽǦǫǾȂ ǴǸ ǷǦǲǴǩǴ ǵǶǴǼǫǷǷǦ, ǮǱǮ ǼǫǱȂ, ǰǴǩǪǦ 
ǵǴǱǹǽǦǫǾȂ ǹǪǴǨǴǱȂǷǸǨǮǫ ǴǸ ǪǴǷǸǮǩǳǹǸǴǩǴ ǶǫǭǹǱȂǸǦǸǦ. ǆ ȃǸǴ ǹǬǫ ǭǦǪǦǽǦ 
ǵǴǵǹǱȅǶǮǭǦǼǮǮ ǳǦǹǰǮ ǷǶǫǪǮ ǧǹǪǹǿǮǻ ǹǽȆǳȁǻ ð ǵǶǴǧǹǪǮǸȂ ǮǳǸǫǶǫǷ ǰ 
ǳǦǹǽǳǴǲǹ ǵǴǮǷǰǹ ǹ ǳǦǾǮǻ ǲǴǱǴǪȁǻ ǷǴǨǶǫǲǫǳǳǮǰǴǨ ǨǴ ǨǷǫǻ ǷǸǶǦǳǦǻ 
ǲǮǶǦ. 



¾ ǎǭǨǫǷǸǳȁǯ ǺǹǸǹǶǴǱǴǩ Ǯ ǮǳǬǫǳǫǶ Google ǖȃǯ ǐǹǶǼǨǫǯǱ Ǩ ǴǽǫǶǫǪǳǴǯ ǶǦǭ 
ǵǴǪǸǨǫǶǪǮǱ ǷǨǴȆ ǷǲǫǱǴǫ ǵǶǫǪǷǰǦǭǦǳǮǫ, ǷǴǩǱǦǷǳǴ ǰǴǸǴǶǴǲǹ ǲǦǾǮǳȁ 
ǴǧǭǦǨǫǪǹǸǷȅ ǷǴǵǴǷǸǦǨǮǲȁǲ Ƿ ǽǫǱǴǨǫǽǫǷǰǮǲ ǶǦǭǹǲǴǲ ǰ 2029 ǩǴǪǹ. 
ǖǦǳǫǫ Ǵǳ ǩǴǨǴǶǮǱ, ǽǸǴ ȃǸǴ ǷǱǹǽǮǸǷȅ ǰ 2045 ǩǴǪǹ, ǳǴ Ƿ Ǹǫǻ ǵǴǶ ǮǭǲǫǳǮǱ 
ǷǨǴȆ ǲǳǫǳǮǫ. ǓǦ ǺǫǷǸǮǨǦǱǫ SXSW ǐǹǶǼǨǫǯǱ ǭǦȅǨǮǱ, ǽǸǴ çǳǦ ǷǦǲǴǲ 
ǪǫǱǫ ǲǦǾǮǳȁ ǵǮǸǦȄǸ ǨǷǫǻ ǳǦǷ. ǔǳǮ ǪǫǱǦȄǸ ǳǦǷ ǹǲǳǫǫ. ǈǴǭǲǴǬǳǴ, ǴǳǮ 
ǵǴǰǦ ǳǫ ǴǰǦǭǦǱǮǷȂ ǨǳǹǸǶǮ ǳǦǾǮǻ ǸǫǱ, ǳǴ ǰ 2030-ǲ ǩǴǪǦǲ ǲȁ ǵǴǪǰǱȄǽǮǲ 
ǳǦǾ ǳǫǴǰǴǶǸǫǰǷ, Ǹǹ ǽǦǷǸȂ ǲǴǭǩǦ, ǩǪǫ ǵǶǴǮǷǻǴǪǮǸ ǳǦǾǫ ǲȁǾǱǫǳǮǫ, ǰ 
ǴǧǱǦǰǹè.  

¾ ǣǸǴ ǷǱǮȅǳǮǫ ǽǫǱǴǨǫǰǦ Ǯ ǲǦǾǮǳȁ, ǰǴǸǴǶǴǫ ǮǳǴǩǪǦ ǳǦǭȁǨǦȄǸ 
ǸǶǦǳǷǩǹǲǦǳǮǭǲǴǲ, ǸǦ Ǭǫ ǰǴǳǼǫǵǼǮȅ, Ǵ ǰǴǸǴǶǴǯ ǴǷǳǴǨǦǸǫǱȂ CEO Tesla Ǯ 
SpaceX ǎǱǴǳ ǒǦǷǰ ǩǴǨǴǶǮǱ, ǴǧǷǹǬǪǦȅ ǶǦǭǨǮǸǮǫ ǳǫǯǶǴǳǳȁǻ ǷǫǸǫǯ. ǊǱȅ 
ǒǦǷǰǦ, ǨǵǶǴǽǫǲ, ǮǳǸǫǶǺǫǯǷ ǲǫǬǪǹ ǽǫǱǴǨǫǽǫǷǰǮǲ ǲǴǭǩǴǲ Ǯ 
ǰǴǲǵȂȄǸǫǶǦǲǮ ǬǮǭǳǫǳǳǴ ǳǫǴǧǻǴǪǮǲ, ǽǸǴǧȁ ǳǫ ǪǦǸȂ ǳǦǾǫǲǹ ǨǮǪǹ 
ǹǷǸǦǶǫǸȂ, ǰǴǩǪǦ ǳǦǷǸǹǵǮǸ ǷǮǳǩǹǱȅǶǳǴǷǸȂ.  

¾ ǎǱǴǳ ǒǦǷǰ ǸǦǰǬǫ ǭǦǳǮǲǦǫǸǷȅ Open AI, ǳǫǰǴǲǲǫǶǽǫǷǰǴǯ ǴǶǩǦǳǮǭǦǼǮǫǯ Ƿ 
ǲǮǱǱǮǦǶǪǳȁǲ ǨǱǴǬǫǳǮǫǲ, ǵǶǫǪǳǦǭǳǦǽǫǳǳǴǯ ǪǱȅ ǴǧǫǷǵǫǽǫǳǮȅ 
ǶǦǭǨǮǸǮȅ ǴǧǿǫǩǴ ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ ǮǳǸǫǱǱǫǰǸǦ (ǔǎǎ). ǔǎǎ ð ǫǿȆ ǴǪǮǳ 
ǸǫǶǲǮǳ ǮǳǸǫǱǱǫǰǸǦ ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǹǶǴǨǳȅ. ǗǫǩǴǪǳȅ ǧǴǱȂǾǮǳǷǸǨǴ 
ǱȄǪǫǯ ǮǲǫǳǹȄǸ ǎǎ ǷǱǦǧȁǲ ǮǱǮ ǹǭǰǴǳǦǵǶǦǨǱǫǳǳȁǲ ǮǷǰǹǷǷǸǨǫǳǳȁǲ 
ǮǳǸǫǱǱǫǰǸǴǲ ð ǲǦǾǮǳǴǯ, ǷǵǴǷǴǧǳǴǯ çǲȁǷǱǮǸȂè Ǩ ǴǽǫǳȂ ǹǭǰǴǲ 
ǪǮǦǵǦǭǴǳǫ ǵǴǳȅǸǮǯ ǮǱǮ ǭǦǪǦǽ.  

 



¾ ǚǹǸǹǶǴǱǴǩ Ǉǫǳ ǉǫǶǼǫǱȂ, ǷǽǮǸǦǫǸ, ǽǸǴ ǔǎǎ ǨǵǴǱǳǫ ǲǴǬǫǸ ǴǧȀȅǨǮǸȂǷȅ ǨǴ 
ǨǶǫǲǫǳǳȁǻ ǶǦǲǰǦǻ ǐǹǶǼǨǫǯǱǦ. ǗǮǳǩǹǱȅǶǳǴǷǸȂ Ǭǫ ǷǵǶǴǩǳǴǭǮǶǴǨǦǸȂ ǷǱǴǬǳǫǫ. 
Ǉǫǳ ǉǫǶǼǫǱȂ ǴǼǫǳǮǨǦǫǸ ǷǶǴǰǮ ǫȆ ǳǦǷǸǹǵǱǫǳǮȅ ǩǪǫ-ǸǴ ǲǫǬǪǹ 2020 Ǯ 2100 
ǩǴǪǦǲǮ. çǎǲǫǯǸǫ Ǩ ǨǮǪǹ, ǽǸǴ ǲȁ ǲǴǩǱǮ ǧȁ ǪǴǷǸǮǽȂ ǔǎǎ ǽǫǱǴǨǫǽǫǷǰǴǩǴ 
ǹǶǴǨǳȅ, ǶǦǪǮǰǦǱȂǳǴǩǴ ǶǦǷǾǮǶǫǳǮȅ ǷǺǫǶȁ ǭǪǶǦǨǴǴǻǶǦǳǫǳǮȅ Ǯ ǪǶǹǩǮǻ 
ǮǳǸǫǶǫǷǳȁǻ Ǩǫǿǫǯ ǭǦǪǴǱǩǴ ǪǴ ǷǮǳǩǹǱȅǶǳǴǷǸǮ. ǔǷǴǧǫǳǳǴ ǫǷǱǮ ǲȁ ǻǴǸǮǲ 
ǨǶǫǲǫǳǳǴ ǭǦǲǫǪǱǮǸȂ ǶǦǭǨǮǸǮǫ ǔǎǎ, ǽǸǴǧȁ ǹǨǫǱǮǽǮǸȂ ǾǦǳǷȁ ǳǦ 
ǧǱǦǩǴǵǶǮȅǸǳǹȄ ǷǮǳǩǹǱȅǶǳǴǷǸȂè, - ǵǮǾǫǸ Ǵǳ.  

¾ ǐǹǶǼǨǫǯǱ, ǉǫǶǼǫǱȂ Ǯ ǪǶǹǩǮǫ ǨǷǫǩǴ ǱǮǾȂ ǨǻǴǪȅǸ Ǩ ǳǴǨǫǯǾǫǫ ǵǴǰǴǱǫǳǮǫ 
ǺǹǸǹǶǴǱǴǩǴǨ, ǰǴǸǴǶȁǫ ǶǫǾǮǱǮ, ǽǸǴ ǽǫǱǴǨǫǽǫǷǸǨǴ ǹǷǸǶǫǲǮǱǴǷȂ ǰ ǳǴǨǴǯ 
ǵǦǶǦǪǮǩǲǫ ǷǹǿǫǷǸǨǴǨǦǳǮȅ, ǨǴ ǲǳǴǩǴǲ ǧǱǦǩǴǪǦǶȅ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǲ 
ǮǳǳǴǨǦǼǮȅǲ. ǇȁǱǮ ǳǫǰǴǸǴǶȁǫ ǳǦǲȆǰǮ, ǽǸǴ ǺǮǱǴǷǴǺȁ ǫǿȆ Ǩ XIX Ǩǫǰǫ, 
ǧǱǦǩǴǪǦǶȅ ǵǶǴǲȁǾǱǫǳǳǴǯ ǶǫǨǴǱȄǼǮǮ, ǵǴǳȅǱǮ, ǽǸǴ ǽǫǱǴǨǫǽǫǷǰǦȅ ǶǦǷǦ 
ǳǦǽǦǱǦ ǪǨǮǩǦǸȂǷȅ Ǩ ǷǸǶǦǳǳǴǲ ǳǦǵǶǦǨǱǫǳǮǮ Ƿ ǵǴǷǸǫǵǫǳǳǴ ǳǦǶǦǷǸǦȄǿǫǯ 
ǷǰǴǶǴǷǸȂȄ. ǎ ǸǴǱȂǰǴ Ǩ 1950-ǻ ǩǴǪǦǻ ǨȁǰǶǮǷǸǦǱǱǮǭǴǨǦǱǴǷȂ ǷǴǨǶǫǲǫǳǳǴǫ 
ǵǴǳǮǲǦǳǮǫ ǷǮǳǩǹǱȅǶǳǴǷǸǮ.  

¾ ǒǦǸǫǲǦǸǮǰ ǊǬǴǳ ǺǴǳ ǓǫǯǲǦǳ ǴǸǲǫǽǦǱ, ǽǸǴ ǹǷǰǴǶȅȄǿǮǯǷȅ ǵǶǴǩǶǫǷǷ 
ǸǫǻǳǴǱǴǩǮǮ ǳǦǲǫǰǦǫǸ ǳǦ ǵǶǮǧǱǮǬǫǳǮǫ ǰ ǳǫǰǴǯ ǷǹǿǫǷǸǨǫǳǳǴǯ ǷǮǳǩǹǱȅǶǳǴǷǸǮ 
Ǩ ǮǷǸǴǶǮǮ ǽǫǱǴǨǫǽǫǷǰǴǯ ǶǦǷȁ, ǵǴǷǱǫ ǰǴǸǴǶǴǯ ǳǦǾ ǨǮǪ ǹǬǫ ǳǫ ǧǹǪǫǸ 
ǷǹǿǫǷǸǨǴǨǦǸȂ Ǩ ǮǭǨǫǷǸǳǴǯ ǳǦǲ ǺǴǶǲǫ.  

¾ ǈ 1960-ǻ ǩǴǪǦǻ, ǵǴǷǱǫ ǶǦǧǴǸȁ Ƿ ǆǱǦǳǴǲ ǘȂȄǶǮǳǩǴǲ ǵǴ ǶǦǷǾǮǺǶǴǨǰǫ 
ǳǦǼǮǷǸǷǰǮǻ ǷǴǴǧǿǫǳǮǯ, ǧǶǮǸǦǳǷǰǮǯ ǲǦǸǫǲǦǸǮǰ ǎ. Ǌ. ǉǹǪ ǷǷȁǱǦǱǷȅ ǳǦ 
ǷǮǳǩǹǱȅǶǳǴǷǸȂ, ǳǫ ǳǦǭȁǨǦȅ ǫȆ ǰǦǰ ǸǦǰǴǨǹȄ. ǔǳ ǵǮǷǦǱ: çǕǹǷǸȂ ǷǨǫǶǻǶǦǭǹǲǳǦȅ 
ǲǦǾǮǳǦ ǧǹǪǫǸ ǴǵǶǫǪǫǱǫǳǦ ǰǦǰ ǲǦǾǮǳǦ, ǰǴǸǴǶǦȅ ǲǴǬǫǸ ǳǦǲǳǴǩǴ ǵǶǫǨǭǴǯǸǮ 
ǨǷǫ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳȁǫ ǪǫǯǷǸǨǮȅ ǱȄǧǴǩǴ ǹǲǳǴǩǴ ǽǫǱǴǨǫǰǦ. ǕǴǷǰǴǱȂǰǹ 
ǵǶǴǫǰǸǮǶǴǨǦǳǮǫ ǲǦǾǮǳ ǧǹǪǫǸ ǴǪǳǮǲ Ǯǭ ǸǦǰǮǻ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳȁǻ ǨǮǪǴǨ 
ǪǫȅǸǫǱȂǳǴǷǸǮ, ǷǨǫǶǻǶǦǭǹǲǳǦȅ ǲǦǾǮǳǦ ǲǴǬǫǸ ǵǶǴǫǰǸǮǶǴǨǦǸȂ ǫǿȆ ǧǴǱǫǫ 
ǷǴǨǫǶǾǫǳǳȁǫ ǲǦǾǮǳȁ. ǎ ǸǴǩǪǦ ǷǱǹǽǮǸǷȅ çǨǭǶȁǨ ǮǳǸǫǱǱǫǰǸǦè, Ǯ ǶǦǭǹǲ 
ǽǫǱǴǨǫǰǦ ǴǰǦǬǫǸǷȅ ǪǦǱǫǰǴ ǵǴǭǦǪǮè. 



¾ ǕǮǷǦǸǫǱȂ-ǺǦǳǸǦǷǸ Ǯ ǵǶǴǺǫǷǷǴǶ ǲǦǸǫǲǦǸǮǰǮ ǈǫǶǳǴǶ ǈǮǳǪǬ ǷǽǮǸǦǫǸǷȅ 
ǷǴǭǪǦǸǫǱǫǲ ǸǫǶǲǮǳǦ çǸǫǻǳǴǱǴǩǮǽǫǷǰǦȅ ǷǮǳǩǹǱȅǶǳǴǷǸȂè. ǈ ǷǨǴȆǲ ȃǷǷǫ 
1993 ǩǴǪǦ çǕǶǮǧǱǮǬǦȄǿǦȅǷȅ ǸǫǻǳǴǱǴǩǮǽǫǷǰǦȅ ǷǮǳǩǹǱȅǶǳǴǷǸȂ: ǰǦǰ 
ǨȁǬǮǸȂ Ǩ ȃǵǴǻǹ ǵǴǷǸǽǫǱǴǨǫǰǦè Ǵǳ ǵǶǫǪǷǰǦǭǦǱ, ǽǸǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǦȅ 
ǸǶǦǳǷǼǫǳǪǫǳǼǮȅ ǳǦǷǸǹǵǮǸ Ǩ ǸǫǽǫǳǮǫ 30 ǱǫǸ. ǈǮǳǪǬ ǴǧȀȅǷǳǮǱ Ǩ ǷǨǴȆǲ 
ȃǷǷǫ, ǵǴǽǫǲǹ Ǵǳ ǪǹǲǦǫǸ, ǽǸǴ ǷǮǳǩǹǱȅǶǳǴǷǸȂ ð Ǩ ǰǴǷǲǴǱǴǩǮǮ ȃǸǴ 
ǷǴǧȁǸǮǫ, ǰǴǩǪǦ ǵǶǴǷǸǶǦǳǷǸǨǴ-ǨǶǫǲȅ ǶǹǾǮǸǷȅ Ǯ ǺǴǶǲǮǶǹǫǸǷȅ ǽȆǶǳǦȅ 
ǪȁǶǦ ð ǹǬǫ ǳǦ ǵǴǪǻǴǪǫ Ǯ ǳǦǾǫǲǹ ǷǴǴǧǿǫǷǸǨǹ, ǰǦǰ ǽǫǱǴǨǫǽǫǷǰǴǯ 
ǼǮǨǮǱǮǭǦǼǮǮ, Ǯ ǳǦǪǴ ǰ ǸǴǲǹ ǩǴǸǴǨǮǸȂǷȅ. çǣǸǴ ǸǴǽǰǦ, ǭǦ ǰǴǸǴǶǴǯ ǳǦǾǮ 
ǲǴǪǫǱǮ ǵǶǮǪȆǸǷȅ ǴǸǧǶǴǷǮǸȂ, Ǯ ǴǧǶǦǭǹǫǸǷȅ ǳǴǨǦȅ ǶǫǦǱȂǳǴǷǸȂ. ǕǴ ǲǫǶǫ 
ǸǴǩǴ ǰǦǰ ǲȁ ǵǶǮǧǱǮǬǦǫǲǷȅ ǰ ȃǸǴǯ ǸǴǽǰǫ, ǴǳǦ ǧǹǪǫǸ ǷǸǦǳǴǨǮǸȂǷȅ ǨǷǫ 
ǧǴǱǫǫ Ǯ ǧǴǱǫǫ ǵǶǮǲǫǳǮǲǴǯ ǰǴ ǨǷǫǲ ǽǫǱǴǨǫǽǫǷǰǮǲ ǷǺǫǶǦǲ 
ǪǫȅǸǫǱȂǳǴǷǸǮ. ǎ ǨǷǫ Ǭǫ, ǰǴǩǪǦ ǷǮǳǩǹǱȅǶǳǴǷǸȂ ǳǦǷǸǹǵǮǸ, ǴǳǦ ǲǴǬǫǸ 
ǧȁǸȂ ǧǴǱȂǾǮǲ ǷȄǶǵǶǮǭǴǲ Ǯ ǫǿȆ ǧǴǱȂǾǫǯ ǳǫǮǭǨǫǷǸǳǴǷǸȂȄè, ð ǵǴȅǷǳȅǫǸ 
ǵǮǷǦǸǫǱȂ-ǺǦǳǸǦǷǸ Ǯ ǵǶǴǺǫǷǷǴǶ ǲǦǸǫǲǦǸǮǰǮ. 

¾ ǇǦǭǦ ǪǦǳǳȁǻ, ǷǴǧǶǦǳǳǦȅ Ǔǎǎ ǲǦǾǮǳǳǴǩǴ ǮǳǸǫǱǱǫǰǸǦ (MIRI), 
ǳǫǰǴǲǲǫǶǽǫǷǰǴǯ ǴǶǩǦǳǮǭǦǼǮǫǯ, ǵǴǷǨȅǿȆǳǳǴǯ ǷǴǼǮǦǱȂǳȁǲ ǵǶǴǧǱǫǲǦǲ, 
ǷǨȅǭǦǳǳȁǲ Ƿ ǔǎǎ, ǵǴǰǦǭǦǱǦ, ǽǸǴ ǧȁǱǴ ǷǪǫǱǦǳǴ 257 ǵǶǫǪǷǰǦǭǦǳǮǯ 
ǵǴȅǨǱǫǳǮȅ ǎǎ Ƿ 1950 ǵǴ 2012 ǩǴǪ Ǩ ǳǦǹǽǳǴǯ ǱǮǸǫǶǦǸǹǶǫ. ǎǭ ǳǮǻ 95 
ǷǴǪǫǶǬǦǱǮ ǵǶǴǩǳǴǭȁ, ǪǦȄǿǮǫ ǩǶǦǺǮǰ ǶǦǭǨǮǸǮȅ ǎǎ. çǕǶǴǩǳǴǭȁ 
ǵǴȅǨǱǫǳǮȅ ǎǎ Ǩ ǧǦǭǫ ǪǦǳǳȁǻ ǰǦǬǹǸǷȅ ǱǮǾȂ ǳǫǲǳǴǩǴ ǱǹǽǾǫ, ǽǫǲ 
ǷǱǹǽǦǯǳȁǫ ǪǴǩǦǪǰǮè, ð ǵǮǾǹǸ ǦǨǸǴǶȁ. ǓǦǵǶǮǲǫǶ, ǹǽȆǳȁǫ ǴǧǳǦǶǹǬǮǱǮ, 
ǽǸǴ çǳǫǸ ǪǴǰǦǭǦǸǫǱȂǷǸǨ ǸǴǩǴ, ǽǸǴ ȃǰǷǵǫǶǸǳȁǫ ǵǶǴǩǳǴǭȁ ǴǸǱǮǽǦȄǸǷȅ ǴǸ 
ǴǼǫǳǴǰ ǳǫǷǵǫǼǮǦǱǮǷǸǴǨè. ǔǳǮ ǸǦǰǬǫ ǨȁȅǷǳǮǱǮ, ǽǸǴ ǧǴǱȂǾǮǳǷǸǨǴ 
ǵǶǴǩǳǴǭǴǨ ǳǦ Ǹǫǲǹ ǎǎ ǵǴǵǦǪǦȄǸ Ǩ ǴǵǶǫǪǫǱȆǳǳǴǫ ǵȅǸǳǴ ð ǴǸ 15 ǪǴ 25 
ǱǫǸ Ƿ ǲǴǲǫǳǸǦ ǵǶǴǩǳǴǭǦ.  

 



¾ ǈǴǭǨǶǦǿǦȅǷȂ ǰ Ǹǫǲǫ çǎǳǳǴǨǦǼǮǮ Ǯ ǴǧǿǫǷǸǨǴè ǷǱǫǪǹǫǸ ǫǿȆ ǶǦǭ ǴǧǶǦǸǮǸȂǷȅ ǰ 
ǴǵȁǸǹ ǎǭǶǦǮǱȅ, ǰǴǸǴǶȁǯ ǭǦ ǳǫǷǰǴǱȂǰǴ ǪǫǷȅǸǰǴǨ ǱǫǸ ǷǸǦǱ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 
ǷǹǵǫǶǪǫǶǬǦǨǴǯ, ǵǶǫǨǶǦǸǮǱǷȅ Ǩ ǲǮǶǴǨǴǯ ǼǫǳǸǶ ǳǦǹǰǮ Ǯ ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮǯ. 

¾ ǈ ǮǭǶǦǮǱȂǷǰǴǲ ǴǧǿǫǷǸǨǫ ǮǲǵǹǱȂǷ ǧȁǸȂ ǵǫǶǨȁǲǮ Ǯ ǮǲǵǹǱȂǷ ǰ ǷǴǭǪǦǳǮȄ 
ǮǳǳǴǨǦǸǮǨǳǴǩǴ ǵǴǪǻǴǪǦ ǷǱǮǨǦȄǸǷȅ Ǩ ǴǪǮǳ. ǈ ǼǫǳǸǶǫ ȃǸǴǩǴ ǮǲǵǹǱȂǷǦ 
ǳǦǻǴǪǮǸǷȅ ǮǳǷǸǮǳǰǸǮǨǳǴǫ ǵǴǳǮǲǦǳǮǫ ǸǴǩǴ, ǽǸǴ Ǩ XXI Ǩǫǰǫ ǱȄǧǦȅ ǶǦǭǨǮǸǦȅ 
ǷǸǶǦǳǦ ǴǧȅǭǦǳǦ ǷǸǶǫǲǮǸȂǷȅ ǷǸǦǸȂ çǺǦǧǶǮǰǴǯ ǮǪǫǯè ð ǷǦǲǦ ǩǫǳǫǶǮǶǴǨǦǸȂ 
ǮǪǫǮ ǨǳǹǸǶǮ Ǯ ǭǦǮǲǷǸǨǴǨǦǸȂ ǱǹǽǾǫǫ, ǷǴǭǪǦǳǳǴǫ Ǩ ǪǶǹǩǮǻ ǩǴǷǹǪǦǶǷǸǨǦǻ. 
ǎǭǶǦǮǱȂ ǵǶǫǨǶǦǸǮǱǷȅ Ǩ ǴǪǳǹ Ǯǭ ǷǦǲȁǻ ǧǴǱȂǾǮǻ Ǩ ǲǮǶǫ çǺǦǧǶǮǰ ǮǪǫǯè. 

¾ çǈǷǫǩǪǦ ǩǴǸǴǨ ǰ ǪǫǯǷǸǨǮȄè, çȅ ǪǫǯǷǸǨǹȄè, çȅ ǲǴǩǹè ð ǸǦǰ ǲǴǬǳǴ 
ǴǻǦǶǦǰǸǫǶǮǭǴǨǦǸȂ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǰǮǯ Ǫǹǻ ǮǭǶǦǮǱȂǸȅǳ. ǐǴǩǪǦ ǹ 
ǮǭǶǦǮǱȂǷǰǴǩǴ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȅ ǵǴȅǨǱȅǫǸǷȅ ǪǫǱǴǨǦȅ ǮǪǫȅ, Ǵǳ ǳǦǽǮǳǦǫǸ 
ǶǦǧǴǸǦǸȂ ǳǦǪ ǫȆ ǨǴǵǱǴǿǫǳǮǫǲ ǹǬǫ ǳǦ çȃǸǴǯ ǳǫǪǫǱǫè, ǳǫ ǸǫǶȅȅ ǨǶǫǲǫǳǮ ǳǦ 
ǧǫǷǰǴǳǫǽǳǴǫ ǴǧǪǹǲȁǨǦǳǮǫ Ǯ ǷǴǲǳǫǳǮȅ.  

¾ ǓǫǹǪǴǨǱǫǸǨǴǶǫǳǳǴǷǸȂ, ǳǫǮǭǧȁǨǳǦȅ ǵǴǸǶǫǧǳǴǷǸȂ ǮǭǲǫǳȅǸȂ, 
ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǸȂ, ǮǭǴǧǶǫǸǦǸȂ.  ǎǭǶǦǮǱȂǸȅǳǫ ǳǦ ǵǶǦǰǸǮǰǫ ǵǴǪǸǨǫǶǬǪǦȄǸ 
ǹǸǨǫǶǬǪǫǳǮǫ Ǵ ǸǴǲ, ǽǸǴ çǧǫǪǷǸǨǮȅ Ǩ ǷǮǱǹ ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǵǴǶǴǬǪǦȄǸ 
ǮǭǴǧǶǫǸǦǸǫǱȂǳǴǷǸȂè. 

¾ ǙǳǮǰǦǱȂǳǦȅ ǸǫǶǵǮǲǴǷǸȂ ǰ ǰǴǳǷǸǶǹǰǸǮǨǳȁǲ, ǮǳǸǫǱǱǫǰǸǹǦǱȂǳȁǲ ǳǫǹǪǦǽǦǲ. ǈ 
ǮǭǶǦǮǱȂǷǰǴǲ ǪǫǱǴǨǴǲ ȃǸǮǰǫǸǫ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǮ, ǵǴǸǫǶǵǫǨǾǮǫ ǳǫǹǪǦǽǹ, ǳǫ 
ǷǽǮǸǦȄǸǷȅ ǱǹǭǫǶǦǲǮ, ǳǦ ǳǮǻ ǳǫ ǵǶǮǳȅǸǴ ǷǸǦǨǮǸȂ ǰǶǫǷǸ. ǎǻ ǳǫǩǦǸǮǨǳȁǯ ǴǵȁǸ 
ǶǦǷǷǲǦǸǶǮǨǦǫǸǷȅ ǰǦǰ Ǽǫǳǳȁǯ ǦǰǸǮǨ, ǫǷǱǮ ǴǳǮ ǷǪǫǱǦǱǮ ǵǶǦǨǮǱȂǳȁǫ ǨȁǨǴǪȁ Ǯ 
ǩǴǸǴǨȁ ǳǦǽǦǸȂ ǷǳǦǽǦǱǦ. ǗǵǫǼǮǦǱǮǷǸȁ ǹǸǨǫǶǬǪǦȄǸ, ǽǸǴ, çǰǴǩǪǦ 
ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǮ ǪǴǷǸǮǩǦȄǸ ǹǷǵǫǻǦ, ǴǳǮ peǨǴǱȄǼǮǴǳǮǭǮǶǹȄǸ ǶȁǳǰǮ. 
ǕǴǸǫǶǵǫǨ ǳǫǹǪǦǽǹ, ǴǳǮ ǵǶǴǪǴǱǬǦȄǸ ǵǶǫǧȁǨǦǸȂ ǵǴǪ ǵǴǷǸǴȅǳǳȁǲ 
ǰǴǳǰǹǶǫǳǸǳȁǲ ǵǶǫǷǷǮǳǩǴǲ Ǯ ǸǦǰǮǲ ǴǧǶǦǭǴǲ ǷǸǮǲǹǱǮǶǹȄǸ ǵǶǴǩǶǫǷǷè. 
ǈȁǷǴǰǦȅ ǸǫǶǵǮǲǴǷǸȂ ǰ ǳǫǹǪǦǽǦǲ ǵǶǴȅǨǱȅǫǸǷȅ Ǯ Ǩ ǮǭǶǦǮǱȂǷǰǮǻ ǭǦǰǴǳǦǻ, 
ǰǦǷǦȄǿǮǻǷȅ ǷǴǭǪǦǳǮȅ ǷǸǦǶǸǦǵ-ǰǴǲǵǦǳǮǯ Ǯ Ǯǻ ǧǦǳǰǶǴǸǷǸǨǦ. ǈǷǫ ȃǸǴ ǪǫǱǦǫǸ 
ǎǭǶǦǮǱȂ ǴǪǳǮǲ Ǯǭ ǷǦǲȁǻ ǹǪǴǧǳȁǻ ǲǫǷǸ Ǩ ǲǮǶǫ ǪǱȅ ǶǴǬǪǫǳǮȅ ǳǴǨȁǻ 
ǰǴǲǵǦǳǮǯ. 

 



¾ ǓǫǱȂǭȅ Ǩ ǷǨȅǭǮ Ƿ ǶǦǭǨǮǸǮǫǲ Ǹǫǲȁ çǎǳǳǴǨǦǼǮǮ Ǯ ǴǧǿǫǷǸǨǴè ǳǫ ǴǧǶǦǸǮǸȂǷȅ Ǯ ǰ 
ǴǵȁǸǹ ǐǮǸǦȅ. ǍǦ ǨǶǫǲȅ ǬǮǭǳǮ ǴǪǳǴǩǴ ǵǴǰǴǱǫǳǮȅ ǕǴǪǳǫǧǫǷǳǦȅ Ǯǭ ǳǮǿǫǯ 
ǷǸǶǦǳȁ ǵǴǪǳȅǱǦǷȂ ǳǦ ǹǶǴǨǫǳȂ ǲǮǶǴǨȁǻ ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǱǮǪǫǶǴǨ. ǝǸǴ ǱǫǬǮǸ Ǩ 
ǴǷǳǴǨǫ ǷǸǴǱȂ ǨǵǫǽǦǸǱȅȄǿǫǩǴ ǵǶǴǶȁǨǦ? ǐǮǸǦǯǷǰǮǯ ǵǶǴǺǫǷǷǴǶ ǝǬǦǳ ǈȃǯǨȃǯ, 
ǸǦǰǮǫ ǴǷǳǴǨȁ ǹǨǮǪǫǱ Ǩ ǨǴǷȂǲǮ çǧǴǱȂǾǮǻ ǮǪǫȅǻè. 

¾ ǎǷǰǦǸȂ ǮǷǸǮǳǹ Ǩ ǺǦǰǸǦǻ. ǣǸǴ ǪǶǫǨǳȅȅ ǰǮǸǦǯǷǰǦȅ ǰǴǳǼǫǵǼǮȅ Ǯ ǰǶǫǪǴ Ǌȃǳ 
ǗȅǴǵǮǳǦ. ǔǳ ǷǽǮǸǦǱ, ǽǸǴ ǴǰǴǳǽǦǸǫǱȂǳȁǲ ǰǶǮǸǫǶǮǫǲ ǮǷǸǮǳǳǴǷǸǮ ǷǱǹǬǦǸ 
ǺǦǰǸȁ, Ǧ ǳǫ ǮǪǫǴǱǴǩǮǽǫǷǰǮǫ ǪǴǩǲȁ.  

¾ ǕǶǮǲǦǸ ǧǱǦǩǴǷǴǷǸǴȅǳǮȅ ǳǦǶǴǪǦ. ǕǫǰǮǳ ǵǶǮǳȅǱ ȃǸǴǸ ǷǸǦǶȁǯ ǰǮǸǦǯǷǰǮǯ 
ǵǶǮǳǼǮǵ ǵǶǦǨǱǫǳǮȅ, ǵǶǴǨǴǭǩǱǦǷǮǨ ǮǷǰǴǶǫǳǫǳǮǫ ǧǫǪǳǴǷǸǮ ǷǦǲȁǲ 
ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǲ ǵǶǦǨǴǲ ǽǫǱǴǨǫǰǦ. 

¾ ǈǦǬǳǴǷǸȂ ǻǴǱǮǷǸǮǽǫǷǰǴǩǴ ǲȁǾǱǫǳǮȅ. ǣǸǴ ǵǴǭǨǴǱȅǫǸ ǳǦ ǰǦǬǪǴǯ ǷǸǦǪǮǮ 
ǸǶǦǳǷǺǴǶǲǦǼǮǮ ǨȁǷǸǶǦǮǨǦǸȂ ǵǶǮǴǶǮǸǫǸȁ, ǵǶǴǨǴǪȅ ǨǷǱǫǪ ǭǦ ǱȆǩǰǮǲǮ 
ǶǫǺǴǶǲǦǲǮ ǧǴǱǫǫ ǶǫǾǮǸǫǱȂǳȁǫ Ǯ ǸǶǹǪǳȁǫ. 

¾ ǉǴǷǹǪǦǶǷǸǨǴ ǰǦǰ ǳǫǴǧǻǴǪǮǲǴǫ ǧǱǦǩǴ. ǓǦ ǨǷǫǲ ǵǶǴǸȅǬǫǳǮǮ ǲǳǴǩǴǨǫǰǴǨǴǯ 
ǮǷǸǴǶǮǮ ǐǮǸǦȅ ǨǶǫǲǫǳǦ ǧǱǦǩǴǷǴǷǸǴȅǳǮȅ ǦǷǷǴǼǮǮǶǴǨǦǱǮǷȂ Ƿ ǵǶǴǷǨǫǿȆǳǳȁǲ, 
ǷǮǱȂǳȁǲ ǩǴǷǹǪǦǶǷǸǨǴǲ. 

¾ ǣǺǺǫǰǸǮǨǳǴǫ ǹǵǶǦǨǱǫǳǮǫ ǨǦǬǳǫǫ ǪǫǲǴǰǶǦǸǮǭǦǼǮǮ. ǐǮǸǦǯ ǷǽǮǸǦǫǸ, ǽǸǴ 
ǻǦǶǦǰǸǫǶ ǩǴǷǹǪǦǶǷǸǨǦ ǪǴǱǬǫǳ ǴǵǶǫǪǫǱȅǸȂǷȅ ǫǩǴ ǷǹǸȂȄ, ǸǴ ǫǷǸȂ 
ȃǺǺǫǰǸǮǨǳǴǷǸȂȄ ǹǵǶǦǨǱǫǳǮȅ, Ǯ ǴǼǫǳǮǨǦǸȂǷȅ ǳǦ ǴǷǳǴǨǦǳǮǮ ǸǴǩǴ, ǳǦǷǰǴǱȂǰǴ 
ǹǷǵǫǾǳǴ ǴǳǴ ǷǵǶǦǨǱȅǫǸǷȅ ǷǴ ǷǨǴǮǲǮ ǺǹǳǰǼǮȅǲǮ. 

¾ ǑǫǩǮǸǮǲǳǴǷǸȂ ǰǦǰ ǷǱǫǪǷǸǨǮǫ ǶǫǭǹǱȂǸǦǸǮǨǳǴǷǸǮ. ǕǫǰǮǳ ǵǶǦǰǸǮǰǹǫǸ ȃǸǴǸ 
ǵǶǮǳǼǮǵ Ǩ ǶǦǲǰǦǻ ǷǨǴǫǯ ǵǴǱǮǸǮǽǫǷǰǴǯ ǷǮǷǸǫǲȁ, ǴǷǳǴǨȁǨǦȅǷȂ ǳǦ 
ǰǴǳǺǹǼǮǦǳǷǰǴǯ ǸǶǦǪǮǼǮǮ ñ ǲǫǶǮǸǴǰǶǦǸǮǮ (ǨǱǦǷǸȂ ǹǲǳȁǻ). 

¾ ǈȁǧǴǶǴǽǳǴǫ ǴǧǹǽǫǳǮǫ Ǯ ǦǪǦǵǸǦǼǮȅ. ǐǮǸǦǯ ȅǨǱȅǫǸǷȅ ǷǨǫǸǷǰǴǯ ǰǹǱȂǸǹǶǴǯ, Ǩ 
ǰǴǸǴǶǴǯ ǼǫǳǮǸǷȅ ǹǲǫǳǮǫ ǹǽǮǸȂǷȅ ǹ ǪǶǹǩǮǻ. 

¾ ǉǦǶǲǴǳǮȅ Ǩ ǶǦǭǳǴǴǧǶǦǭǮǮ. ǕǫǰǮǳ ǨǴǭǶǴǪǮǱ ȃǸǴǸ ǪǶǫǨǳǮǯ ǰǴǳǺǹǼǮǦǳǷǰǮǯ 
ǮǪǫǦǱ ǵǶǮǲǫǳǮǸǫǱȂǳǴ ǰ ǧǴǱȂǾǴǲǹ Ǯ ǷǱǴǬǳǴǲǹ ǴǧǿǫǷǸǨǹ. 

 



¾ ǋǷǱǮ ǵǶǮǳǼǮǵ ǷǦǲǴǴǶǩǦǳǮǭǦǼǮǯ ǵǴ ǳǴǨǫǯǾǮǲ ǵǶǮǳǼǮǵǦǲ 
ǴǧǫǶǳǹǸȂ ǨǴǰǶǹǩ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǴǩǴ ǵǶǴǼǫǷǷǦ Ǹǫǻ ǮǱǮ Ǯǳȁǻ 
ǷǨǴǧǴǪǳȁǻ ǵǶǫǪǷǸǦǨǮǸǫǱǫǯ ǳǦǹǰǮ, ǸǴ ǲǴǬǳǴ ǳǦǱǦǪǮǸȂ ǵǴǸǴǰ 
ǳǴǨǫǯǾǮǻ ǳǦǶǦǧǴǸǴǰ, ǰǴǸǴǶȁǫ ǵǴǭǨǴǱȅǸ ǴǧǿǫǷǸǨǹ ǵǫǶǫǯǸǮ ǳǦ 
ǳǴǨȁǯ ǹǶǴǨǫǳȂ ǷǨǴǫǩǴ ǶǦǭǨǮǸǮȅ, ǩǪǫ ǳǫ ǧǹǪǫǸ ǪǮǷǷǴǳǦǳǷǦ 
ǲǫǬǪǹ ǵǴǸǶǫǧǳǴǷǸȅǲǮ ǨǷǫǻ Ǯ ǨǴǭǲǴǬǳǴǷǸȅǲǮ ǴǪǳǴǩǴ.  

¾ ǘǴ ǫǷǸȂ ǧǹǪǫǸ ǨǴǵǱǴǿȆǳ Ǩ ǬǮǭǳȂ ǵǶǮǳǼǮǵ:  çǔǸ ǰǦǬǪǴǩǴ ǵǴ 
ǷǵǴǷǴǧǳǴǷǸȅǲ, ǰǦǬǪǴǲǹ ǵǴ ǵǴǸǶǫǧǳǴǷǸȅǲè ð ǱǴǭǹǳǩ, 
ǵǶǴǨǴǭǩǱǦǾȆǳǳȁǯ ǑǹǮ ǇǱǦǳǴǲ Ǩ 1851 ǩǴǪǹ, ǵǴǭǦǮǲǷǸǨǴǨǦǳǳȁǯ 
Ǯǲ ǹ ǣǸȂǫǳǳǦ-ǉǦǧǶǮȃǱȅ ǒǴǶǫǱǱǮ, ǰǴǸǴǶȁǯ  Ǩ ǷǺǴǶǲǹǱǮǶǴǨǦǱ 
ǫǩǴ Ǩ ǷǨǴǫǯ ǶǦǧǴǸǫ çǐǴǪǫǰǷǫ ǵǶǮǶǴǪȁè, Ǧ ǳǦǮǧǴǱȂǾǫǫ 
ǭǨǹǽǦǳǮǫ Ǩ ǴǧǿǫǷǸǨǫ ȃǸǴǸ ǵǶǴǷǸǴǯ Ǯ ǵǴǳȅǸǳȁǯ ǵǶǮǳǼǮǵ 
ǵǴǱǹǽǮǱ Ƿ ǵǴǪǦǽǮ ǐǦǶǱǦ ǒǦǶǰǷǦ Ǩ ǷǸǦǸȂǫ 1875 ǩǴǪǦ çǐǶǮǸǮǰǦ 
ǉǴǸǷǰǴǯ ǵǶǴǩǶǦǲǲȁè.  

¾ ǒǴǬǳǴ ǵǴ ǶǦǭǳǴǲǹ ǴǸǳǴǷǮǸȂǷȅ ǰ ǰǴǲǲǹǳǮǷǸǮǽǫǷǰǮǲ ǮǪǫȅǲ, ǳǴ 
ǵǴǰǹǪǦ Ǩ ǴǧǿǫǷǸǨǫ ǳǦǧǱȄǪǦǫǸǷȅ ǳǫǵǴǪǪǦȄǿǫǫǷȅ ǶǦǭǹǲǹ 
ǵǫǶǫǶǦǷǵǶǫǪǫǱǫǳǮǫ ǴǧǿǫǷǸǨǫǳǳȁǻ ǧǴǩǦǸǷǸǨ, ǩǪǫ ǴǪǳǮǲ ǨǷǫ, Ǧ 
ǪǶǹǩǮǲ, ǽǸǴ ǴǷǸǦǳǫǸǷȅ, ǮǪǫȅ çǷǵǶǦǨǫǪǱǮǨǴǷǸǮè, ǵǴǳǮǲǦǫǲǦȅ 
ǰǦǬǪȁǲ ǵǴ ǷǨǴǫǲǹ, ǧǹǪǫǸ ǨǮǸǦǸȂ Ǩ ǴǧǿǫǷǸǨǫ. ǎǪǫǦǱ 
ǳǫǪǴǷǸǮǬǮǲ, ǳǴ ǰ ǳǫǲǹ ǷǸǶǫǲǮǸǷȅ ǳǦǪǴ, Ǯ ǸǹǸ ǳǫǲǦǱǴǨǦǬǳǹȄ 
ǶǴǱȂ ǮǩǶǦǫǸ ǺǹǳǰǼǮǴǳǮǶǴǨǦǳǮǫ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ, 
ǵǴǸǴǲǹ ǰǦǰ ǽǸǴǧȁ ǽǸǴ-ǸǴ ǪǫǱǮǸȂ ð ǵǴ ǷǵǶǦǨǫǪǱǮǨǴǷǸǮ ǮǱǮ ǰǦǰ 
ǵǶǮǪȆǸǷȅ ð ǳǦǪǴ ǽǸǴ-ǸǴ ǷǴǭǪǦǨǦǸȂ. ǝǸǴǧȁ ǧȁǱǴ, ǽǸǴ ǪǫǱǮǸȂ. 

 



ǈǫǷǴǲǹȄ ǶǴǱȂ Ǩ ǹǷǵǫǻǫ 

ǮǳǳǴǨǦǼǮǯ, Ǯǻ ǨǻǴǬǪǫǳǮǮ Ǩ 

ǬǮǭǳȂ ǩǶǦǬǪǦǳ Ǯ ǵǴǪǰǱȄǽǫǳǮǮ 

ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǵǶǴǼǫǷǷǴǨ ǰ 

ȃǰǴǳǴǲǮǰǫ ǮǩǶǦǫǸ ǩǴǷǹǪǦǶǷǸǨǴ, 

ǰǦǰ ǵǶǴǨǴǪǳǮǰ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ 

ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ ð 

ǷǴǨǴǰǹǵǳǴǷǸǮ ǳǦǵǶǦǨǱǫǳǮǯ, 

ǺǴǶǲ Ǯ ǲǫǸǴǪǴǨ ǪǫȅǸǫǱȂǳǴǷǸǮ 

ǩǴǷǹǪǦǶǷǸǨǦ, ǳǦǵǶǦǨǱǫǳǳȁǻ ǳǦ 

ǷǴǭǪǦǳǮǫ ǨǭǦǮǲǴǷǨȅǭǦǳǳȁǻ 

ǲǫǻǦǳǮǭǲǴǨ 

ǮǳǷǸǮǸǹǼǮǴǳǦǱȂǳǴǩǴ, 

ǶǫǷǹǶǷǳǴǩǴ ǴǧǫǷǵǫǽǫǳǮȅ 

ǵǴǪǪǫǶǬǰǮ Ǯ ǶǦǭǨǮǸǮȅ 

ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ Ǯ 

ǺǴǶǲǮǶǴǨǦǳǮǫ ǲǴǸǮǨǦǼǮǴǳǳȁǻ 

ǺǦǰǸǴǶǴǨ ǦǰǸǮǨǮǭǦǼǮǮ 

ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǵǶǴǼǫǷǷǴǨ. 
 



¾ǉǴǷǹǪǦǶǷǸǨǫǳǳǦȅ ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǵǴǱǮǸǮǰǦ ð ǽǦǷǸȂ 
ǷǴǼǮǦǱȂǳǴ-ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǵǴǱǮǸǮǰǮ ǩǴǷǹǪǦǶǷǸǨǦ, 
ǴǵǶǫǪǫǱȅȄǿǦȅ: 

¾ǼǫǱǮ, ǵǶǮǴǶǮǸǫǸȁ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǸǶǦǸǫǩǮǮ Ǯ 
ǲǫǻǦǳǮǭǲ ǫȆ ǶǫǦǱǮǭǦǼǮǮ ǴǶǩǦǳǦǲǮ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǨǱǦǷǸǮ; 

¾ǲǫǸǴǪȁ ǨǴǭǪǫǯǷǸǨǮȅ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǷǸǶǹǰǸǹǶ ǳǦ 
ȃǰǴǳǴǲǮǰǹ Ǯ ǴǧǿǫǷǸǨǴ, ǷǨȅǭǦǳǳȁǫ Ƿ 
ǮǳǮǼǮǮǶǴǨǦǳǮǫǲ Ǯ ǵǴǨȁǾǫǳǮǫǲ ȃǰǴǳǴǲǮǽǫǷǰǴǯ 
ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǵǶǴǼǫǷǷǴǨ; 

¾ǴǷǨǴǫǳǮǫ ǶǫǭǹǱȂǸǦǸǴǨ ǳǦǹǽǳȁǻ ǶǦǭǶǦǧǴǸǴǰ Ǩ ǼǫǱȅǻ 
ǲǴǪǫǶǳǮǭǦǼǮǮ ȃǰǴǳǴǲǮǰǮ, ǴǧǫǷǵǫǽǫǳǮȅ 
ǵǶǴǩǶǫǷǷǮǨǳȁǻ ǷǸǶǹǰǸǹǶǳȁǻ ǵǶǫǴǧǶǦǭǴǨǦǳǮǯ, 
ǵǴǨȁǾǫǳǮȅ ǰǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳǴǷǸǮ ǵǶǴǪǹǰǼǮǮ 
ǳǦǼǮǴǳǦǱȂǳǴǯ ȃǰǴǳǴǲǮǰǮ.  



¾ǖǫǦǱǮǭǦǼǮȅ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 
ǵǴǱǮǸǮǰǮ ǵǶǫǪǵǴǱǦǩǦǫǸ: 

¾ǷǴǭǪǦǳǮǫ ǧǱǦǩǴǵǶǮȅǸǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǶǫǪȁ Ǯ 
ǴǧǫǷǵǫǽǫǳǮǫ ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǨȁǩǴǪȁ ǪǱȅ 
ǹǽǦǷǸǳǮǰǴǨ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǵǶǴǼǫǷǷǦ, ǨǰǱȄǽǦȅ 
ǮǳǺǶǦǷǸǶǹǰǸǹǶǹ ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ ǮǳǳǴǨǦǼǮǯ Ǯ 
ǲǦǱǴǫ ǮǳǳǴǨǦǼǮǴǳǳǴǫ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǸǨǴ, Ǧ 
ǸǦǰǬǫ ǶǦǭǨǮǸǮǫ ǶǫǩǮǴǳǴǨ Ƿ ǨȁǷǴǰǮǲ ǳǦǹǽǳǴ-
ǸǫǻǳǮǽǫǷǰǮǲ ǵǴǸǫǳǼǮǦǱǴǲ; 

¾ǶǦǭǨǮǸǮǫ ǳǦǹǽǳǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ Ǯ 
ǵǶǴǮǭǨǴǪǷǸǨǫǳǳǴǩǴ ǵǴǸǫǳǼǮǦǱǦ, ǴǧǫǷǵǫǽǮǨǦȄǿǫǩǴ 
ǵǫǶǫǻǴǪ ǳǦ ǧǴǱǫǫ ǨȁǷǴǰǮǫ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ 
ǹǰǱǦǪȁ; 

¾ǹǰǶǫǵǱǫǳǮǫ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ ǧǦǭȁ ǴǸǶǦǷǱǫǯ, 
ǵǶǴǪǹǰǼǮȅ ǰǴǸǴǶȁǻ ǵǴǱȂǭǹǫǸǷȅ ǹǷǸǴǯǽǮǨȁǲ 
ǷǵǶǴǷǴǲ ǳǦ Ƕȁǳǰǫ Ǯ ǴǧǫǷǵǫǽǮǨǦǫǸ 
ǮǲǵǴǶǸǴǭǦǲǫǿǫǳǮǫ. 



¾ ǗǶǫǪǮ ǲǫǸǴǪǴǨ ǵǶǴǨǫǪǫǳǮȅ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ 
ǲǴǬǳǴ ǨȁǪǫǱǮǸȂ ǷǱǫǪǹȄǿǮǫ:  

¾ 1. ǕǴǱǮǸǮǰǦ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǸǴǱǽǰǦ. ǉǱǦǨǳȁǫ ǼǫǱǮ Ǯ ǵǶǮǴǶǮǸǫǸǳȁǫ 
ǳǦǵǶǦǨǱǫǳǮȅ ǳǦǹǽǳǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ Ǯ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǶǦǭǨǮǸǮȅ ǭǦǪǦȆǸ 
ǩǴǷǹǪǦǶǷǸǨǴ, ǳǦ ǴǷǳǴǨǫ ǽǫǩǴ ǴǵǶǫǪǫǱȅȄǸǷȅ ǲǫǸǴǪȁ ǷǸǮǲǹǱǮǶǴǨǦǳǮȅ 
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. ǘǦǰǴǯ ǨǦǶǮǦǳǸ ǵǶǫǪǹǷǲǦǸǶǮǨǦǫǸ 
ǶǦǭǶǦǧǴǸǰǹ ǶǦǭǱǮǽǳȁǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǵǶǴǩǶǦǲǲ, ǧǴǱȂǾǮǫ 
ǰǦǵǮǸǦǱǴǨǱǴǬǫǳǮȅ Ǩ ǲǦǷǾǸǦǧǳȁǫ ǮǳǳǴǨǦǼǮǴǳǳȁǫ ǵǶǴǫǰǸȁ, 
ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǪǶǹǩǮǻ ǵǶȅǲȁǻ ǺǴǶǲ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ ǹǽǦǷǸǮȅ Ǩ 
ǶǫǩǹǱǮǶǴǨǦǳǮǮ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǵǶǴǼǫǷǷǴǨ.  

¾ 2. ǕǴǱǮǸǮǰǦ ǶȁǳǴǽǳǴǯ ǴǶǮǫǳǸǦǼǮǮ. ǕǶǫǪǹǷǲǦǸǶǮǨǦǫǸ ǨǫǪǹǿǹȄ ǶǴǱȂ 
ǶȁǳǴǽǳǴǩǴ ǲǫǻǦǳǮǭǲǦ Ǩ ǶǦǷǵǶǫǪǫǱǫǳǮǮ ǶǫǷǹǶǷǴǨ Ǯ ǴǵǶǫǪǫǱǫǳǮǮ 
ǳǦǵǶǦǨǱǫǳǮǯ ǶǦǭǨǮǸǮȅ ǳǦǹǰǮ Ǯ ǸǫǻǳǮǰǮ, Ǧ ǸǦǰǬǫ ǴǩǶǦǳǮǽǫǳǮǫ ǶǴǱǮ 
ǩǴǷǹǪǦǶǷǸǨǦ Ǩ ǷǸǮǲǹǱǮǶǴǨǦǳǮǮ ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ. 
ǓǦǵǶǦǨǱǫǳǦ ǳǦ ǷǴǭǪǦǳǮǫ ǧǱǦǩǴǵǶǮȅǸǳǴǩǴ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǰǱǮǲǦǸǦ Ǯ 
ǶǦǭǨǮǸǮǫ ǮǳǺǴǶǲǦǼǮǴǳǳǴǯ ǷǶǫǪȁ Ƿ ǼǫǱȂȄ ǶǫǦǱǮǭǦǼǮǮ ǳǴǨǴǨǨǫǪǫǳǮǯ Ǩ 
ǺǮǶǲǦǻ.  

¾ 3. ǕǴǱǮǸǮǰǦ ǷǴǼǮǦǱȂǳǴǯ ǴǶǮǫǳǸǦǼǮǮ.  ǓǦǵǶǦǨǱǫǳǦ ǳǦ ǷǴǼǮǦǱȂǳǴǫ 
ǶǫǩǹǱǮǶǴǨǦǳǮǫ ǶǫǭǹǱȂǸǦǸǴǨ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǩǴ ǵǶǴǩǶǫǷǷǦ. ǕǶǴǼǫǷǷȁ 
ǵǶǮǳȅǸǮȅ ǶǫǾǫǳǮǯ ǵǶǴǮǷǻǴǪȅǸ Ƿ ǵǶǮǨǱǫǽǫǳǮǫǲ ǾǮǶǴǰǴǯ ǴǧǿǫǷǸǨǫǳǳǴǷǸǮ 
Ǩ ǹǷǱǴǨǮȅǻ ǪǴǷǸǮǬǫǳǮȅ ǷǴǼǮǦǱȂǳǴ-ǵǴǱǮǸǮǽǫǷǰǴǩǴ ǰǴǳǷǫǳǷǹǷǦ.  

¾ 4. ǕǴǱǮǸǮǰǦ, ǳǦǵǶǦǨǱǫǳǳǦȅ ǳǦ ǶǫǺǴǶǲǮǶǴǨǦǳǮǫ ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǷǸǶǹǰǸǹǶȁ 
ǻǴǭȅǯǷǸǨǫǳǳǴǩǴ ǲǫǻǦǳǮǭǲǦ. ǕǶǫǪǹǷǲǦǸǶǮǨǦǫǸ ǷǹǿǫǷǸǨǫǳǳǴǫ ǨǱǮȅǳǮǫ 
ǵǫǶǫǪǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ ǳǦ ǶǫǾǫǳǮǫ ǷǴǼǮǦǱȂǳǴ-ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǵǶǴǧǱǫǲ, 
Ƿǲǫǳǹ ǴǸǶǦǷǱǫǨǴǯ ǷǸǶǹǰǸǹǶȁ, ǨǭǦǮǲǴǪǫǯǷǸǨǮǫ ǷǹǧȀǫǰǸǴǨ ǻǴǭȅǯǷǸǨǴǨǦǳǮȅ, 
ǹǶǴǨǫǳȂ ǬǮǭǳǮ Ǯ ǵǶǴǽǮǫ ǷǴǷǸǦǨǱȅȄǿǮǫ ȃǰǴǳǴǲǮǰǮ.  



¾ ǈ ǶǦǲǰǦǻ ǷǨǴǫǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ ǩǴǷǹǪǦǶǷǸǨǴ ǷǴǭǪǦȆǸ ǹǷǱǴǨǮȅ 
ǪǱȅ ǵǴǨȁǾǫǳǮȅ ǳǦǹǽǳǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ ǵǴǸǫǳǼǮǦǱǦ ǷǸǶǦǳȁ, 
ǴǵǶǫǪǫǱȅǫǸ ǵǶǮǴǶǮǸǫǸȁ Ǩ ǷǺǫǶǫ ǳǦǹǽǳǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ 
ǪǫȅǸǫǱȂǳǴǷǸǮ Ǯ ǵǴǪǪǫǶǬǮǨǦǫǸ Ǯǻ ǶǦǭǨǮǸǮǫ ǽǫǶǫǭ ǷǮǷǸǫǲǹ ǺǮǳǦǳǷǴǨǴ-
ǰǶǫǪǮǸǳȁǻ Ǯ ǳǦǱǴǩǴǨȁǻ ǮǳǷǸǶǹǲǫǳǸǴǨ, ǺǴǶǲǮǶǹǫǸ ǴǶǩǦǳǮǭǦǼǮǴǳǳȁǫ 
ǲǫǻǦǳǮǭǲȁ ǮǳǺǴǶǲǦǼǮǴǳǳǴǩǴ Ǯ ǶǫǷǹǶǷǳǴǩǴ ǴǧǫǷǵǫǽǫǳǮȅ 
ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. Ǘ ȃǸǴǯ ǼǫǱȂȄ ǷǴǭǪǦȆǸǷȅ 
ǭǦǰǴǳǴǪǦǸǫǱȂǳǴǫ ǴǧǫǷǵǫǽǫǳǮǫ, ǰǴǸǴǶǴǫ ǹǷǸǦǳǦǨǱǮǨǦǫǸ ǵǶǦǨǴǨȁǫ, 
ȃǰǴǳǴǲǮǽǫǷǰǮǫ Ǯ ǴǶǩǦǳǮǭǦǼǮǴǳǳȁǫ ǹǷǱǴǨǮȅ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǯ Ǯ 
ǮǳǨǫǷǸǮǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ, ǴǵǶǫǪǫǱȅǫǸ ǵǴǶȅǪǴǰ Ǯ ǹǷǱǴǨǮȅ 
ǵǶǫǪǴǷǸǦǨǱǫǳǮȅ ǵǴǪǪǫǶǬǰǮ ǷǹǧȀǫǰǸǦǲ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. 
ǣǸǮ ǲǫǶȁ ǴǷǹǿǫǷǸǨǱȅȄǸǷȅ ǽǫǶǫǭ ǩǴǷǹǪǦǶǷǸǨǫǳǳǹȄ ǮǳǳǴǨǦǼǮǴǳǳǹȄ 
ǵǴǱǮǸǮǰǹ. 

¾ ǣǸǴ ǨǷǫ Ǧǭȁ, ǰǴǸǴǶȁǫ ǭǳǦǫǸ ǰǦǬǪȁǯ ǷǸǹǪǫǳǸ. ǓǫǲǳǴǬǰǴ ǵǴǪǹǽǮǨǾǮǷȂ Ǯ 
ǳǫǲǦǱǴ ǵǴǶǦǧǴǸǦǨ, ǷǸǦǨ ǹǽȆǳȁǲ ǲǹǬǫǲ Ǯ ǷǸǴǱǰǳǹǨǾǮǷȂ ǳǴǷ ǰ ǳǴǷǹ Ƿ 
ǶǦǭǶǦǧǴǸǰǴǯ Ǯ ǨǳǫǪǶǫǳǮǫǲ ǮǳǳǴǨǦǼǮǯ, ǧȁǨǾǮǯ ǷǸǹǪǫǳǸ ǵǴǳǮǲǦǫǸ, ǽǸǴ 
ǭǳǦǸȂ-ǸǴ ǲǳǴǩǮǫ ǭǳǦȄǸ, ǽǸǴ Ǯǭ Ƿǫǧȅ ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǵǴǱǮǸǮǰǦ 
ǵǶǫǪǷǸǦǨǱȅǫǸ, ǪǦ ǳǦ ǵǶǦǰǸǮǰǫ ǲǦǱǴ ǰǴǲǹ ǹǪǦȆǸǷȅ ǫȆ  ǵǱǴǪȁ Ǩ ǵǴǱǳǴǯ 
ǲǫǶǫ ǨǰǹǷǮǸȂ, Ǯ ǳǫ ǵǴǸǴǲǹ, ǽǸǴ ǴǸǪǫǱȂǳȁǯ ǮǳǪǮǨǮǪ ǵǴ ȃǸǴǯ ǽǦǷǸǮ ǰǦǰ-
ǸǴ Ǯ ǽǫǩǴ-ǸǴ ǳǫ ǪǴǶǦǧǦǸȁǨǦǫǸ, Ǧ ǵǴǸǴǲǹ, ǽǸǴ Ƿ ǶǫǦǱǮǭǦǼǮǫǯ ǪǦǬǫ ǦǭǴǨ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ ǨǴ ǲǳǴǩǮǻ ǷǸǶǦǳǦǻ ǳǫ ǦǯǷ, 
ǳǫ ǩǴǨǴǶȅ ǹǬ Ǵ ǪǫǸǦǱȅǻ, Ǩ ǰǴǸǴǶȁǻ, ǰǦǰ ǵǶǮǳȅǸǴ ǷǽǮǸǦǸȂ, ǪȂȅǨǴǱ 
ǰǶǴǫǸǷȅ. ǈǴǸ Ǵ ǪǫǸǦǱȅǻ Ǯ ǸǴǳǰǴǷǸȅǻ ǨǭǦǮǲǴǪǫǯǷǸǨǮȅ ǩǴǷǹǪǦǶǷǸǨǦ Ƿ 
ȄǶǮǪǮǽǫǷǰǮǲǮ Ǯ ǺǮǭǮǽǫǷǰǮǲǮ ǱǮǼǦǲǮ, ǰǦǰ Ǩ ǫǩǴ ǩǶǦǳǮǼǦǻ, ǸǦǰ Ǯ ǭǦ 
ǫǩǴ ǵǶǫǪǫǱǦǲǮ, Ǩ ǵǶǴǼǫǷǷǫ ǶǫǦǱǮǭǦǼǮǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ ǲȁ Ǯ 
ǵǴǩǴǨǴǶǮǲ Ǩ ȃǸǴǯ ǩǱǦǨǫ. 

 



¾ ǒǦǷǷǴǨǴǫ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳǴǫ ǵǶǴǮǭǨǴǪǷǸǨǴ ǵǶǮǨǫǱǴ ǰ ǸǴǲǹ, ǽǸǴ 
ǪǴǱȅ ǮǳǬǫǳǫǶǳǴǩǴ ǸǶǹǪǦ Ǩ ǷǴǭǪǦǳǮǮ ǵǶǴǪǹǰǼǮǮ ǵǶǫǨȁǾǦǫǸ ǪǴǱȄ ǸǶǹǪǦ 
ǶǦǧǴǽǫǩǴ. ǗǮǷǸǫǲǦ ǵǴǪǩǴǸǴǨǰǮ ǮǳǬǫǳǫǶǳȁǻ ǰǦǪǶǴǨ Ǯ ǵǶǫǷǸǮǬǳǴǷǸȂ 
ȃǸǴǯ ǵǶǴǺǫǷǷǮǮ Ǩ ǴǧǿǫǷǸǨǫǳǳǴǲ ǷǴǭǳǦǳǮǮ ǷǸǦǳǴǨǮǸǷȅ ǴǪǳǮǲ Ǯǭ 
ǨǦǬǳȁǻ ȃǱǫǲǫǳǸǴǨ ǰǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳǴǷǸǮ ǷǸǶǦǳȁ Ǩ ǩǱǴǧǦǱȂǳǴǯ 
ȃǰǴǳǴǲǮǰǫ. 

¾ ǍǦ ǵǴǷǱǫǪǳǮǫ ǪǫǷȅǸǮǱǫǸǮȅ Ǩ ǶǦǭǨǮǸȁǻ ǷǸǶǦǳǦǻ ǷǹǿǫǷǸǨǫǳǳǴ ǷǳǮǭǮǱǷȅ 
ǮǳǸǫǶǫǷ ǲǴǱǴǪȆǬǮ ǰ ǮǳǬǫǳǫǶǳȁǲ ǵǶǴǺǫǷǷǮȅǲ Ǯ ǬǫǱǦǳǮǫ ǹǽǦǷǸǨǴǨǦǸȂ 
Ǩ ǶǦǭǨǮǸǮǮ ǳǴǨȁǻ Ǯ ǵǫǶǷǵǫǰǸǮǨǳȁǻ ǳǦǵǶǦǨǱǫǳǮǯ ǳǦǹǰǮ Ǯ ǸǫǻǳǮǰǮ. 
ǖǫǺǫǶǫǳǸǳȁǲǮ ǩǶǹǵǵǦǲǮ ǷǸǦǱǮ ǦǪǨǴǰǦǸȁ, ǧǮǭǳǫǷǲǫǳȁ, ǲǫǳǫǪǬǫǶȁ, 
ǵǶǫǪǷǸǦǨǮǸǫǱǮ ǴǸǪǫǱȂǳȁǻ ǲǫǪǮǼǮǳǷǰǮǻ ǷǵǫǼǮǦǱȂǳǴǷǸǫǯ Ǯ ǵǶǴǽǫǫ. 
ǕǶǫǪǷǸǦǨǮǸǫǱǮ ǮǳǬǫǳǫǶǳȁǻ ǷǵǫǼǮǦǱȂǳǴǷǸǫǯ Ǩ ȃǸǴǲ ǵǫǶǫǽǳǫ ǳǫ 
ǭǳǦǽǦǸǷȅ.  

¾ ǖǫǭǹǱȂǸǦǸǴǲ ȃǸǴǩǴ ǷǸǦǱǴ ǸǴ, ǽǸǴ ǳǦ ǫǷǸǫǷǸǨǫǳǳǴǳǦǹǽǳȁǫ Ǯ ǮǳǬǫǳǫǶǳȁǫ 
ǷǵǫǼǮǦǱȂǳǴǷǸǮ ǹǳǮǨǫǶǷǮǸǫǸǴǨ ǵǴǷǸǹǵǦǫǸ ǭǳǦǽǮǸǫǱȂǳǴǫ ǰǴǱǮǽǫǷǸǨǴ 
Ǹǫǻ, ǰǸǴ ǵǴ ǷǶǫǪǳǫǲǹ ǧǦǱǱǹ ǳǫ ǷǲǴǩ ǵǶǴǯǸǮ ǳǦ ǵǶǫǷǸǮǬǳȁǫ Ǩ 
ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǺǦǰǹǱȂǸǫǸȁ Ǯ ǷǵǫǼǮǦǱȂǳǴǷǸǮ. ǌǫǱǦȄǿǮǻ ǷǴǭǮǪǦǸȂ 
ǲǫǳȂǾǫ, ǽǫǲ ǹǵǶǦǨǱȅǸȂ, ǸǴǶǩǴǨǦǸȂ, ǧȁǸȂ ǦǪǨǴǰǦǸǦǲǮ, ǦǶǸǮǷǸǦǲǮ, ǸǴǵ-
ǲǴǪǫǱȅǲǮ ǮǱǮ ǧǦǳǰǴǨǷǰǮǲǮ ǷǱǹǬǦǿǮǲǮ. ǕǶǴǮǷǻǴǪǮǸ çǵǫǶǫǰǦǽǰǦè 
ǷǹǿǫǷǸǨǫǳǳǴǯ ǽǦǷǸǮ ǸǦǱǦǳǸǱǮǨǴǯ ǲǴǱǴǪȆǬǮ Ǩ ǳǫǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǫ 
ǷǺǫǶȁ, ǽǸǴ ǴǷǱǦǧǱȅǫǸ ǳǦǹǽǳȁǯ, ǮǳǬǫǳǫǶǳȁǯ Ǯ ǮǭǴǧǶǫǸǦǸǫǱȂǷǰǮǯ 
ǵǴǸǫǳǼǮǦǱ ǴǧǿǫǷǸǨǦ. ǗǱǴǬǮǨǾǦȅǷȅ ǷǮǸǹǦǼǮȅ ǸǶǫǧǹǫǸ ǶǦǭǨǴǶǴǸǦ 
ǵǶǦǨǮǸǫǱȂǷǸǨǫǳǳȁǻ ǷǸǶǹǰǸǹǶ, ǷǶǫǪǷǸǨ ǲǦǷǷǴǨǴǯ ǮǳǺǴǶǲǦǼǮǮ Ǯ 
ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǮǻ ǴǧǿǫǷǸǨǫǳǳȁǻ ǴǶǩǦǳǮǭǦǼǮǯ Ǩ ǷǸǴǶǴǳǹ ǵǴǨȁǾǫǳǮȅ 
ǵǶǫǷǸǮǬǦ ǫǷǸǫǷǸǨǫǳǳǴǳǦǹǽǳȁǻ Ǯ ǮǳǬǫǳǫǶǳȁǻ ǷǵǫǼǮǦǱȂǳǴǷǸǫǯ. 



¾ ǗǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮǫ ǷǹǿǫǷǸǨǹȄǿǮǻ Ǯ ǶǦǭǶǦǧǴǸǰǦ ǲǳǴǬǫǷǸǨǦ 
ǳǴǨȁǻ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǮǻ ǳǦǵǶǦǨǱǫǳǮǯ ǵǶǴǮǷǻǴǪǮǸ Ǩ 
ǹǷǱǴǨǮȅǻ ǨǷȆ ǳǦǶǦǷǸǦȄǿǫǩǴ ǹǷǱǴǬǳǫǳǮȅ ǸǫǻǳǮǽǫǷǰǮǻ ǴǧȀǫǰǸǴǨ 
Ǯ ǸǫǻǳǴǱǴǩǮǯ. ǣǸǴ ǵǶǮǨǴǪǮǸ ǰ ǹǨǫǱǮǽǫǳǮȄ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳȁǻ Ǯ 
ǲǦǸǫǶǮǦǱȂǳȁǻ ǭǦǸǶǦǸ ǳǦ ǵǶǮǰǱǦǪǳȁǫ ǮǷǷǱǫǪǴǨǦǳǮȅ Ǯ ǴǵȁǸǳǴ-
ǰǴǳǷǸǶǹǰǸǴǶǷǰǮǫ ǶǦǭǶǦǧǴǸǰǮ, ǹǷǵǫǾǳǴǷǸȂ ǵǶǴǫǰǸǦ Ǩ 
ǭǳǦǽǮǸǫǱȂǳǴǯ ǷǸǫǵǫǳǮ ǴǵǶǫǪǫǱȅǫǸǷȅ ǰǦǽǫǷǸǨǴǲ ǫǩǴ 
ǮǷǵǴǱǳǫǳǮȅ Ǯ ǰǨǦǱǮǺǮǰǦǼǮǫǯ ǮǷǵǴǱǳǮǸǫǱǫǯ. 

¾ ǈ ǶǦǭǶǦǧǴǸǰǫ Ǯ ǶǫǦǱǮǭǦǼǮǮ ǳǴǨǴǨǨǫǪǫǳǮǯ ǨǷǫǩǪǦ ǵǶǮǳǮǲǦȄǸ 
ǹǽǦǷǸǮǫ ǹǽȆǳȁǫ Ǯ ǮǳǬǫǳǫǶȁ. ǋǷǱǮ ǮǳǳǴǨǦǼǮǴǳǳȁǯ ǵǶǴǫǰǸ 
ǷǨȅǭǦǳ Ƿ ǷǴǭǪǦǳǮǫǲ ǵǶǮǧǴǶǴǨ Ǯ ǴǧǴǶǹǪǴǨǦǳǮȅ, ǸǴ ǰ ǷǴǷǸǦǨǹ 
ǮǷǵǴǱǳǮǸǫǱǫǯ ǪǴǧǦǨǱȅȄǸǷȅ ǨȁǷǴǰǴǰǨǦǱǮǺǮǼǮǶǴǨǦǳǳȁǫ 
ǶǦǧǴǽǮǫ. ǊǫȅǸǫǱȂǳǴǷǸȂ ǮǳǬǫǳǫǶǦ ð ȃǸǴ ǰǶǫǦǸǮǨǳǴǫ 
ǵǶǮǱǴǬǫǳǮǫ ǳǦǹǽǳȁǻ ǵǶǮǳǼǮǵǴǨ ǰ ǵǱǦǳǮǶǴǨǦǳǮȄ, ǷǴǭǪǦǳǮȄ, 
ǹǵǶǦǨǱǫǳǮȄ, ȃǰǷǵǱǹǦǸǦǼǮǮ, ǶǹǰǴǨǴǪǷǸǨǹ ǮǱǮ ǶǦǧǴǸǫ ǷǮǷǸǫǲ, 
ǰǴǸǴǶȁǫ ǪǴǱǬǳȁ ǹǱǹǽǾǦǸȂ ǳǦǾǹ ǵǴǨǷǫǪǳǫǨǳǹȄ ǬǮǭǳȂ. 
ǎǳǬǫǳǫǶǳȁǯ ǸǶǹǪ ð ǷǦǲǴǷǸǴȅǸǫǱȂǳȁǯ ǨǮǪ ǸǶǹǪǴǨǴǯ 
ǪǫȅǸǫǱȂǳǴǷǸǮ, ǴǸǱǮǽǦȄǿǮǯǷȅ ǴǸ ǪǫȅǸǫǱȂǳǴǷǸǮ ǳǦǹǽǳȁǻ 
ǶǦǧǴǸǳǮǰǴǨ Ǯ ǶǦǧǴǽǮǻ. ǈ ǸǶǮǦǪǫ ǹǽȆǳȁǯðǮǳǬǫǳǫǶðǶǦǧǴǽǮǯ, 
ǳǫǴǧǻǴǪǮǲǴǯ ǪǱȅ ǵǶǴǪǴǱǬǫǳǮȅ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǩǴ 
ǵǶǴǩǶǫǷǷǦ, ǮǲǫǳǳǴ ǮǳǬǫǳǫǶ ȅǨǱȅǫǸǷȅ ǼǫǳǸǶǦǱȂǳǴǯ ǺǮǩǹǶǴǯ 
ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǩǴ ǵǶǴǩǶǫǷǷǦ. 



¾ ǉǱǴǧǦǱȂǳǦȅ ȃǰǴǳǴǲǮǰǦ ǫǿȆ ǧǴǱǫǫ ǹǷǮǱǮǸ ǰǴǳǰǹǶǫǳǼǮȄ Ǯ, ǰǦǰ 
ǷǱǫǪǷǸǨǮǫ, ǧȁǷǸǶǹȄ ǷǲǫǳȅǫǲǴǷǸȂ ǸǫǻǳǴǱǴǩǮǯ ǨǴ ǨǷǫǻ ǷǺǫǶǦǻ 
ǽǫǱǴǨǫǽǫǷǰǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. ǊǱȅ ǵǴǪǪǫǶǬǦǳǮȅ 
ǰǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳǴǷǸǮ ǶǦǭǶǦǧǦǸȁǨǦǫǲǴǯ ǵǶǴǪǹǰǼǮǮ Ǩ ǳǦǷǸǴȅǿǫǫ 
ǨǶǫǲȅ Ǯ Ǩ ǧǹǪǹǿǫǲ, ǮǳǬǫǳǫǶȁ ǪǴǱǬǳȁ ǴǧǱǦǪǦǸȂ ǨȁǷǴǰǮǲ ǹǶǴǨǳǫǲ 
ǰǨǦǱǮǺǮǰǦǼǮǮ, ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǲȁǾǱǫǳǮȅ, ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǴǯ 
ǲǴǧǮǱȂǳǴǷǸǮ Ǯ ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǯ ǲǴǸǮǨǦǼǮǫǯ. ǓǦǭǶǫǱǦ ǳǫǴǧǻǴǪǮǲǴǷǸȂ 
Ǩ ǴǧǿǫǷǸǨǫǳǳǴǲ ǵǶǮǭǳǦǳǮǮ ǨǦǬǳǴǷǸǮ ǮǳǬǫǳǫǶǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ Ǯ Ǩ 
ǮǭǲǫǳǫǳǮǮ ǵǶǮǳǼǮǵǴǨ, ǲǫǸǴǪǴǨ Ǯ ǵǴǪǻǴǪǴǨ, ǰǦǷǦȄǿǮǻǷȅ ǵǴǷǸǶǴǫǳǮȅ 
ǷǮǷǸǫǲȁ ǮǳǬǫǳǫǶǳǴǩǴ ǴǧǶǦǭǴǨǦǳǮȅ. 

¾ ǗǵǴǷǴǧǳǴǷǸȂȄ ǲȁǷǱǮǸȂ ǽǫǱǴǨǫǰ ǴǧȅǭǦǳ ǲǦǸǫǶǮ-ǵǶǮǶǴǪǫ ǸǦǰǬǫ ǲǦǱǴ, 
ǰǦǰ Ǯ ǧǴǩǹ-ǴǸǼǹ. ǕǶǮǶǴǪǫ Ǵǳ ǴǧȅǭǦǳ ǲǴǭǩǴǲ ð ǴǶǩǦǳǴǲ ǲȁǾǱǫǳǮȅ. 
ǙǲǫǳǮǫ Ǭǫ ǲȁǷǱǮǸȂ ȅǨǱȅǫǸǷȅ ǵǶǴǪǹǰǸǴǲ ǨǴǷǵǮǸǦǳǮȅ Ǯ ǴǧǶǦǭǴǨǦǳǮȅ, 
ǳǴǶǲǦǱȂǳȁǲ ǶǫǭǹǱȂǸǦǸǴǲ ǶǦǭǨǮǸǮȅ ǳǴǶǲǦǱȂǳǴǩǴ Ǩ ǧǮǴǱǴǩǮǽǫǷǰǴǲ 
ǴǸǳǴǾǫǳǮǮ ǲǴǭǩǦ. ǔǷǨǴǫǳǮǫ ǴǵǫǶǦǼǮǯ ǲȁǾǱǫǳǮȅ ǪǴǱǬǳǴ ǵǶǴǮǷǻǴǪǮǸȂ 
Ǩ ǵǶǴǼǫǷǷǫ ǵǴǨǷǫǪǳǫǨǳǴǩǴ ǹǽǫǧǳǴ-ǨǴǷǵǮǸǦǸǫǱȂǳǴǩǴ ǵǶǴǼǫǷǷǦ Ǩ 
ǹǽǫǧǳȁǻ ǭǦǨǫǪǫǳǮȅǻ ǶǦǭǳǴǩǴ ǹǶǴǨǳȅ ǵǹǸȆǲ ǶǫǾǫǳǮȅ ǹǽǫǧǳȁǻ Ǯ 
ǵǶǦǰǸǮǽǫǷǰǮǻ ǭǦǪǦǽ Ǩ ǴǧǱǦǷǸǮ ǸǴǽǳȁǻ ǳǦǹǰ, ǱǴǩǮǰǮ, ǵǷǮǻǴǱǴǩǮǮ, 
ǸǫǻǳǮǰǮ Ǯ ǸǦǰ ǪǦǱǫǫ. 

¾ ǎǭ ǨǷǫǩǴ ǲǳǴǩǴǴǧǶǦǭǮȅ ǸǶǫǧǴǨǦǳǮǯ ǰ ǮǳǬǫǳǫǶǦǲ ǨǴǴǧǿǫ, Ǯ ǰ 
ǮǳǳǴǨǦǼǮǴǳǳȁǲ ǮǳǬǫǳǫǶǦǲ Ǩ ǴǷǴǧǫǳǳǴǷǸǮ, ǴǷǳǴǨǳȁǲǮ ǷǱǫǪǹǫǸ 
ǷǽǮǸǦǸȂ ǶǦǭǨǮǸȁǯ ǲǫǻǦǳǮǭǲ ǵǶǮǳȅǸǮȅ ǸǫǻǳǮǽǫǷǰǮǻ ǶǫǾǫǳǮǯ ǳǦ 
ǮǭǴǧǶǫǸǦǸǫǱȂǷǰǴǲ ǹǶǴǨǳǫ, ǷǵǴǷǴǧǳǴǷǸȂ ǳǦǻǴǪǮǸȂ ǳǫǴǧǻǴǪǮǲǹȄ 
ǮǳǺǴǶǲǦǼǮȄ Ǯ ǷǦǲǴǴǧǹǽǦǸȂǷȅ. ǎǲǫǳǳǴ ȃǸǮ ǰǦǽǫǷǸǨǦ ȅǨǱȅȄǸǷȅ 
ǧǦǭǴǨȁǲǮ ǪǱȅ ǵǶǴǪǹǰǸǮǨǳǴǯ ǸǶǹǪǴǨǴǯ Ǯ ǸǨǴǶǽǫǷǰǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ 
ǮǳǬǫǳǫǶǦ Ǩ ǰǦǽǫǷǸǨǫ ǮǷǵǴǱǳǮǸǫǱȅ. 



¾ ǈ ǵǫǶǫǽǳǫ ǮǭǹǽǦǫǲȁǻ ǪǮǷǼǮǵǱǮǳ ǧǴǱȂǾǮǳǷǸǨǦ ǰǴǱǱǫǪǬǫǯ Ǯ 
ǹǳǮǨǫǶǷǮǸǫǸǴǨ ǴǸǷǹǸǷǸǨǹȄǸ ǵǶǫǪǲǫǸȁ, ǴǧǹǽǦȄǿǮǫ ǷǸǹǪǫǳǸǴǨ 
ǮǳǬǫǳǫǶǳȁǻ ǷǵǫǼǮǦǱȂǳǴǷǸǫǯ ǴǷǳǴǨǳȁǲ ǹǲǫǳǮȅǲ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ 
ǮǳǬǫǳǫǶǦ. ǣǸǴ ǷǨȅǭǦǳǴ Ƿ ǪǫǺǮǼǮǸǴǲ ǹǽǫǧǳȁǻ ǽǦǷǴǨ Ǯ ǷǱǴǬǮǨǾǫǯǷȅ 
ǷǮǷǸǫǲǴǯ ǴǧǹǽǫǳǮȅ. ǆ ǵǴǸǴǲǹ ǷǸǹǪǫǳǸȁ Ƿ ǶǦǭǨǮǸȁǲ ǲȁǾǱǫǳǮǫǲ, 
ǵǶǮǹǽǫǳǳȁǫ ǰ ǮǳǸǫǶǪǮǷǼǮǵǱǮǳǦǶǳǴǲǹ ǨǴǷǵǶǮȅǸǮȄ ǮǭǹǽǦǫǲȁǻ 
ǵǶǫǪǲǫǸǴǨ ð ȃǸǴ ǴǷǴǧȁǯ ǶǫǷǹǶǷ ǷǸǶǦǳȁ. ǎǲǫǳǳǴ ǸǦǰǮǫ 
çǳǫǭǦǸǴǶǲǴǬǫǳǳȁǫè ǷǸǹǪǫǳǸȁ ǷǸǦǳǴǨȅǸǷȅ ǮǳǳǴǨǦǼǮǴǳǳȁǲǮ 
ǮǳǬǫǳǫǶǦǲǮ, ǨǴǷǸǶǫǧǴǨǦǳǳȁǲǮ ǨǷȄǪǹ, ǩǪǫ ǳǫǴǧǻǴǪǮǲǴ ǶǫǾǦǸȂ 
çǳǫǶǫǾǦǫǲȁǫè ǭǦǪǦǽǮ.  

¾ ǗǞǆ Ǩ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǶǫǭǰǴ ǲǫǳȅȄǸ ǷǨǴȆ ǴǸǳǴǾǫǳǮǫ ǰ ǴǧǶǦǭǴǨǦǳǮȄ 
Ǯ ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǴǯ ǴǶǮǫǳǸǦǼǮǮ ǾǰǴǱȂǳǮǰǴǨ. ǣǸǴ ȅǨǱȅǫǸǷȅ ǷǴǷǸǦǨǳǴǯ 
ǽǦǷǸȂȄ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǵǴǱǮǸǮǰǮ ǴǧǫǷǵǫǽǫǳǮȅ ǩǴǸǴǨȅǿǫǩǴǷȅ ǳǴǨǴǩǴ 
ǵǶǴǶȁǨǦ Ǩ ǳǦǹǰǫ Ǯ ǸǫǻǳǴǱǴǩǮȅǻ. ǕǱǦǳȁ ǆǲǫǶǮǰǮ ǳǦ ǩǴǪȁ ǨǵǫǶȆǪ ǧȁǱǮ 
ǵǶǫǪǷǸǦǨǱǫǳȁ Ǩ ǨȁǷǸǹǵǱǫǳǮǮ ǵǶǫǭǮǪǫǳǸǦ ǗǞǆ ǇǦǶǦǰǦ ǔǧǦǲȁ 27 
ǦǵǶǫǱȅ 2009 ǩǴǪǦ ǳǦ ǫǬǫǩǴǪǳǴǲ ǷǴǧǶǦǳǮǮ ǦǲǫǶǮǰǦǳǷǰǴǯ 
ǓǦǼǮǴǳǦǱȂǳǴǯ ǦǰǦǪǫǲǮǮ ǳǦǹǰ. ǎǲ, Ǩ ǽǦǷǸǳǴǷǸǮ, ǧȁǱǴ ǷǰǦǭǦǳǴ: çǥ 
ǸǦǰǬǫ ǻǴǽǹ, ǽǸǴǧȁ ǲȁ ǨǷǫ ǪǹǲǦǱǮ Ǵ ǳǴǨȁǻ ǸǨǴǶǽǫǷǰǮǻ ǵǴǪǻǴǪǦǻ ǰ 
ǨǴǨǱǫǽǫǳǮȄ ǲǴǱǴǪȆǬǮ Ǩ ǳǦǹǰǹ Ǯ ǮǳǬǫǳǫǶǳǴǫ ǪǫǱǴ, ǧǹǪȂ ǸǴ ǺǫǷǸǮǨǦǱǮ 
ǳǦǹǰǮ, ǷǴǶǫǨǳǴǨǦǳǮȅ ǶǴǧǴǸǴǨ, ǨȁǷǸǦǨǰǮ, ǵǴǧǹǬǪǦȄǿǮǫ ǲǴǱǴǪȁǻ 
ǱȄǪǫǯ ǵǶǮǪǹǲȁǨǦǸȂ, ǰǴǳǷǸǶǹǮǶǴǨǦǸȂ, ǮǭǴǧǶǫǸǦǸȂ ñ ǽǸǴǧȁ ǧȁǸȂ 
ǷǴǭǪǦǸǫǱȅǲǮ Ǩǫǿǫǯ, Ǧ ǳǫ ǸǴǱȂǰǴ Ǯǻ ǵǴǸǶǫǧǮǸǫǱȅǲǮè.  

¾ ǎ ǷǱǴǨǦ ȃǸǮ, Ǩ ǴǸǱǮǽǮǫ ǴǸ ǩǴǱǴǷǱǴǨǳȁǻ ǭǦȅǨǱǫǳǮǯ ǶǴǷǷǮǯǷǰǮǻ 
ǵǴǱǮǸǮǰǴǨ ǨǷȅǰǴǩǴ ǶǦǳǩǦ, ǳǦǽǮǳǦȅ Ƿ ǵǶǫǭǮǪǫǳǸǦ Ǯ ǰǴǳǽǦȅ ǲǫǱǰǮǲ 
ǰǱǫǶǰǴǲ ǵǶǮ ǵǶǦǨǮǸǫǱȂǷǸǨǫ, ǳǫ ǳǦ ǨǫǸǫǶ ǧǶǴǾǫǳȁ ð ǵǴǱǮǸǮǽǫǷǰǦȅ 
ǷǮǷǸǫǲǦ ǗǞǆ ǶǦǧǴǸǦǫǸ  Ǩ ǰǴǲǵǱǫǰǷǫ, ǩǪǫ ǳǫǸ ǲǫǷǸǦ ǵǶǫǨǦǱǮǶǴǨǦǳǮȅ 
ǰǦǰǴǯ-ǸǴ ǴǸǪǫǱȂǳǴǯ ǨǫǸǨǮ ǨǱǦǷǸǮ ǳǦǪ ǨǷǫǲǮ ǴǷǸǦǱȂǳȁǲǮ. ǈ ǸǴǲ Ǯ ǫȆ 
ǹǷǸǴǯǽǮǨǴǷǸȂ: ǳǦ ǴǪǳǴǯ ǳǴǩǫ ǪǴǱǩǴ ǳǫ ǵǶǴǷǸǴǮǾȂ, ǳǦǪǴ ǨǷǫǲǮ ǷǶǦǭǹ ǳǦ 
ǵǴǱǮǸǮǰǹ ǴǵǮǶǦǸȂǷȅ.  



¾ ǆ ǸǫǵǫǶȂ Ǵ ǩǱǦǨǳǴǲ, ǷǴǰǶǴǨǫǳǳǴǲ ǵǶǴ ǽǸǴ ǵǴǱǮǸǮǰǮ ǩǴǨǴǶǮǸȂ-ǸǴ ǩǴǨǴǶȅǸ, ǳǴ 
ǴǳǴ ǰǦǰ ǧȁǱǴ, ǸǦǰ ǨǴ ǲǳǴǩǮǻ ǷǸǶǦǳǦǻ Ǯ ǴǷǸǦȆǸǷȅ, ǵǴǸǴǲǹ ǰǦǰ, ǷǦǲǮ ǹǽǦǷǸǳǮǰǮ 
ǵǶǴǼǫǷǷǦ Ǩ ȃǸǴǲ ǪǫǱǫ ǷǮǪȅǸ ǵǴ ǷǦǲǴǫ ǳǫ ǧǦǱǹǯǷȅ.  

¾ ǔǪǳǮǲ Ǯǭ ǰǶǮǸǮǽǫǷǰǮǻ ǵǦǶǦǲǫǸǶǴǨ, ǴǵǶǫǪǫǱȅȄǿǮǻ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ 
ǨǴǭǲǴǬǳǴǷǸǮ ǩǴǷǹǪǦǶǷǸǨǦ, ȅǨǱȅǫǸǷȅ ǰǴǶǶǹǵǼǮȅ. ǙǽȆǳȁǫ ǈȁǷǾǫǯ ǾǰǴǱȁ 
ȃǰǴǳǴǲǮǰǮ (ǓǎǙ ǈǞǣ) Ǯ ǙǳǮǨǫǶǷǮǸǫǸǦ ǈǦǱȂȅǪǴǱǮǪǦ ǶǦǭǶǦǧǴǸǦǱǮ ǳǫǯǶǴǳǳǹȄ 
ǷǫǸȂ ǪǱȅ ǲǴǪǫǱǮǶǴǨǦǳǮȅ Ǯ ǵǶǴǩǳǴǭǮǶǴǨǦǳǮȅ ǰǴǶǶǹǵǼǮǮ ǳǦ ǴǷǳǴǨǫ 
ȃǰǴǳǴǲǮǽǫǷǰǮǻ Ǯ ǵǴǱǮǸǮǽǫǷǰǮǻ ǺǦǰǸǴǶǴǨ.  

¾ ǙǽȆǳȁǫ ǓǎǙ ǈǞǣ Ǯ ǙǳǮǨǫǶǷǮǸǫǸǦ ǈǦǱȂȅǪǴǱǮǪǦ ǮǷǵǴǱȂǭǴǨǦǱǮ 
ǷǦǲǴǴǶǩǦǳǮǭǹȄǿǮǫǷȅ ǰǦǶǸȁ ǳǦ ǴǷǳǴǨǫ ǳǫǯǶǴǳǳȁǻ ǷǫǸǫǯ ǪǱȅ ǵǶǫǪǷǰǦǭǦǳǮȅ 
ǷǱǹǽǦǫǨ ǰǴǶǶǹǵǼǮǮ ǳǦ ǶǦǭǳȁǻ ǩǴǶǮǭǴǳǸǦǻ ǵǶǴǩǳǴǭǮǶǴǨǦǳǮȅ. 
ǗǦǲǴǴǶǩǦǳǮǭǹȄǿǮǫǷȅ ǰǦǶǸȁ ð ȃǸǴ ǨǮǪ ǮǷǰǹǷǷǸǨǫǳǳȁǻ ǳǫǯǶǴǳǳȁǻ ǷǫǸǫǯ, 
ǰǴǸǴǶȁǫ ǮǲǮǸǮǶǹȄǸ ǺǹǳǰǼǮǮ ǲǴǭǩǦ. ǘǦǰǮǫ ǰǦǶǸȁ ǲǴǩǹǸ ǨȁǪǫǱȅǸȂ 
ǵǴǨǸǴǶȅȄǿǮǫǷȅ ǾǦǧǱǴǳȁ Ǯǭ ǧǴǱȂǾǮǻ ǴǧȀȆǲǴǨ ǮǳǺǴǶǲǦǼǮǮ ǧǫǭ ǽȆǸǰǴ 
ǨȁǶǦǬǫǳǳǴǩǴ ǵǴǳǮǲǦǳǮȅ ǷǸǴȅǿǮǻ ǭǦ ǳǮǲǮ ǷǨȅǭǫǯ. ǔǳǮ ǵǶǫǴǧǶǦǭǹȄǸ 
ǳǫǱǮǳǫǯǳȁǫ ǴǸǳǴǾǫǳǮȅ ǷǶǫǪǮ ǲǳǴǩǴǲǫǶǳȁǻ ǪǦǳǳȁǻ Ǩ ǵǶǴǷǸȁǫ 
ǩǫǴǲǫǸǶǮǽǫǷǰǮǫ ǷǨȅǭǮ.  

¾ ǗǴǩǱǦǷǳǴ ǶǫǭǹǱȂǸǦǸǦǲ ǮǷǷǱǫǪǴǨǦǳǮȅ, ǪǱȅ ǵǶǴǩǳǴǭǮǶǴǨǦǳǮȅ ǰǴǶǶǹǵǼǮǮ ǲǴǬǳǴ 
ǮǷǵǴǱȂǭǴǨǦǸȂ ȃǰǴǳǴǲǮǽǫǷǰǮǫ ǺǦǰǸǴǶȁ. ǙǽȆǳȁǫ ǨȁȅǨǮǱǮ, ǽǸǴ ǰǴǶǶǹǵǼǮȄ 
ǲǴǩǹǸ ǷǸǮǲǹǱǮǶǴǨǦǸȂ ǮǭǲǫǳǫǳǮǫ ǳǦǱǴǩǦ ǳǦ ǳǫǪǨǮǬǮǲǴǷǸȂ, ǶǴǷǸ ȃǰǴǳǴǲǮǰǮ, 
ǵǴǨȁǾǫǳǮǫ Ǽǫǳ ǳǦ ǬǮǱȂǫ, Ǧ ǸǦǰǬǫ ǹǨǫǱǮǽǫǳǮǫ ǰǴǱǮǽǫǷǸǨǦ ǪǫǵǴǭǮǸǳȁǻ 
ǹǽǶǫǬǪǫǳǮǯ Ǯ ǳǫǺǮǳǦǳǷǴǨȁǻ ǺǮǶǲ. ǘǦǰǬǫ ǨȁȅǷǳǮǱǴǷȂ, ǽǸǴ ǰ ǶǴǷǸǹ 
ǰǴǶǶǹǵǼǮǮ ǨǫǪȆǸ ǷǱǮǾǰǴǲ ǪǴǱǩǴǫ ǳǦǻǴǬǪǫǳǮǫ ǹ ǨǱǦǷǸǮ ǴǪǳǴǯ Ǯ ǸǴǯ Ǭǫ 
ǵǦǶǸǮǮ. ǎǷǷǱǫǪǴǨǦǸǫǱǮ ǲǴǩǹǸ ǵǶǫǪǷǰǦǭǦǸȂ ǵǴȅǨǱǫǳǮǫ ǷǱǹǽǦǫǨ ǰǴǶǶǹǵǼǮǮ ǳǦ 
ǵǫǶǮǴǪ ǪǴ ǸǶȆǻ ǱǫǸ Ǩ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ ǻǦǶǦǰǸǫǶǮǷǸǮǰ ǰǴǳǰǶǫǸǳǴǩǴ ǶǫǩǮǴǳǦ. ǈ 
ǸǴ ǨǶǫǲȅ ǰǦǰ Ǩ ǳǫǰǴǸǴǶȁǻ ǶǫǩǮǴǳǦǻ ǰǴǶǶǹǵǼǮȄ ǲǴǬǳǴ ǵǶǫǪǷǰǦǭǦǸȂ ǭǦǪǴǱǩǴ 
ǪǴ ǫȆ ǵǴȅǨǱǫǳǮȅ Ǯ ǵǶǮǳȅǸȂ ǵǶǴǺǮǱǦǰǸǮǽǫǷǰǮǫ ǲǫǶȁ, Ǩ ǪǶǹǩǮǻ ǷǱǹǽǦȅǻ 
ǵǫǶǮǴǪ ǵǶǴǩǳǴǭǮǶǴǨǦǳǮȅ ǩǴǶǦǭǪǴ ǲǫǳȂǾǫ, Ǯ ǸǶǫǧǹȄǸǷȅ ǷǶǴǽǳȁǫ 
ǵǴǱǮǸǮǽǫǷǰǮǫ ǲǫǶȁ ǵǴ ǫȆ ǱǮǰǨǮǪǦǼǮǮ. 



¾ ǖǫǭǹǱȂǸǦǸȁ ǮǷǷǱǫǪǴǨǦǳǮȅ ǹǬǫ ǮǷǵǴǱȂǭǹȄǸǷȅ Ǩ ǎǷǵǦǳǮǮ, ǳǴ ǵǴǽǫǲǹ-ǸǴ 
ǳǫ ǨǴǷǸǶǫǧǴǨǦǳȁ Ǩ ǖǴǷǷǮǮ, Ǧ ǵǴǷǫǲǹ ǵǶǴǷǸȁǫ ǶǫǰǴǲǫǳǪǦǼǮǮ ǪǱȅ 
ǮǳǳǴǨǦǸǴǶǴǨ, ǬǫǱǦȄǿǮǻ ǶǦǧǴǸǦǸȂ Ǩ ǖǴǷǷǮǮ Ƿ ǹǽȆǸǴǲ ǵǴǱǮǸǮǽǫǷǰǴǯ 
ǷǮǸǹǦǼǮǮ (ǳǫ ǪǱȅ ǰǶǦǷǳǴǩǴ ǷǱǴǨǼǦ ð ǽǮǷǸǴ ǷǸǦǸǮǷǸǮǰǦ: Ǯǭ 174 ǷǸǶǦǳ 
ǲǮǶǦ, ǨǴǾǫǪǾǮǻ Ǩ ǴǼǫǳǰǹ ǰǴǶǶǹǵǼǮǮ ǵǴ ǶǫǭǹǱȂǸǦǸǦǲ 2016 ǩǴǪǦ ǖǴǷǷǮȅ 
ǳǦ 136 ǲǫǷǸǫ, ǲǫǬǪǹ ǓǮǩǫǶǮǫǯ Ǯ ǐǴǲǴǶǷǰǮǲǮ ǴǷǸǶǴǨǦǲǮ). 

¾ Ǉǫǭ ǨǴǨǱǫǽǫǳǮȅ ǷǨǫǬǮǻ ǲǴǭǩǴǨ Ǯ ǵǶǮǱǮǽǳȁǻ ǰǦǵǮǸǦǱǴǨ Ǩ ǵǶǴǼǫǷǷ 
ǶȁǨǰǦ ǖǴǷǷǮǮ Ƿ ǵǴǷǱǫǪǳǮǻ ǲǫǷǸ Ǩ ǶǫǯǸǮǳǩǫ ǨȁǷǴǰǴǶǦǭǨǮǸȁǻ ǷǸǶǦǳ Ǩ 
ǱǮǪǫǶȁ ǳǮǽǫǩǴ ǳǫ ǵǴǱǹǽǮǸǷȅ. ǘǴǱȂǰǴ ǸǹǸ ǪǱȅ ǳǦǽǦǱǦ ǲǴǭǩǮ ǷǮǱȂǳǴ 
ǳǦǵǶȅǽȂ ǳǦǪǴ, ǽǸǴǧȁ ǵǴǳȅǸȂ, ǽǸǴ Ǯ ǰǦǰ ǪǫǱǦǸȂ. ǈ ǸǴǲ ǵǱǦǳǫ, ǰǦǰ Ǩ 
ǨȁǷǴǰǮǫ ǸǫǻǳǴǱǴǩǮǮ ǷǨǫǬǮǫ ǲǴǭǩǮ Ǯ ǵǶǮǱǮǽǳȁǫ ǪǫǳȂǩǮ ǵǶǮǨǱǫǽȂ ǸǦǰ, 
ǽǸǴǧȁ ǨǷǫǲ ǵǴ ǨǰǹǷǹ ǵǶǮǾǱǴǷȂ. Ǔǹ, ǽǸǴǧȁ Ǯ ǪǫǳȂǩǮ ǼǫǱȁ ǧȁǱǮ, Ǯ 
ǳǦǷǱǫǪǳǮǰǮ ǷȁǸȁ ǴǷǸǦǱǮǷȂ, ǰǴǩǪǦ Ǩ ǨȁǷǴǰǮǫ ǸǫǻǳǴǱǴǩǮǮ Ǩ ǖǴǷǷǮǮ 
ǷǹȆǾȂǷȅ.  

¾ ǓǴ ǽǸǴǧȁ ǳǦǵǶȅǬǫǳǮǫ ǲǴǭǩǴǨ ǳǫ ǰ ǮǳǷǹǱȂǸǹ ǵǶǴǫǰǸǴǨ ǵǶǮǨǫǱǴ, Ǧ 
ǶǴǬǪǫǳǮǫǲ ǳǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ ǴǧǫǶǳǹǱǴǷȂ, ǳǹǬǳǴ ǴǵǶǫǪǫǱǮǸȂǷȅ, ǽǸǴ Ǭ 
ǸǴǲǹ ǲǫǾǦǫǸ Ǩ ǵǫǶǨǹȄ ǩǴǱǴǨǹ. 

¾ ǘǹǸ ǴǷǴǧǴ-ǸǴ Ǯ ǳǦǵǶȅǩǦǸȂǷȅ ǳǫǭǦǽǫǲ, ǴǳǴ ǨǷǫǲ ǳǫ ǸǴ, ǽǸǴǧȁ ǨǮǪǳǴ Ǯ 
ǭǦǲǫǸǳǴ ǧȁǱǴ, ǴǳǴ, ǰǦǰ ǧǫǱȂǲǴ ǹ ǨǷǫǻ ǳǦ ǩǱǦǭǹ ǸǴǶǽǮǸ. ǎǲȅ ǸǴǲǹ ð 
ǰǴǶǶǹǵǼǮȅ: ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǪǴǱǬǳǴǷǸǳȁǲ ǱǮǼǴǲ ǷǨǴǮǻ ǨǱǦǷǸǳȁǻ 
ǵǴǱǳǴǲǴǽǮǯ Ǯ ǪǴǨǫǶǫǳǳȁǻ ǫǲǹ ǵǶǦǨ, Ǧ ǸǦǰǬǫ ǷǨȅǭǦǳǳȁǻ Ƿ ȃǸǮǲ 
ǴǺǮǼǮǦǱȂǳȁǲ ǷǸǦǸǹǷǴǲ ǦǨǸǴǶǮǸǫǸǦ, ǨǴǭǲǴǬǳǴǷǸǫǯ, ǷǨȅǭǫǯ Ǩ ǼǫǱȅǻ 
ǱǮǽǳǴǯ ǨȁǩǴǪȁ, ǵǶǴǸǮǨǴǶǫǽǦǿǫǫ ǭǦǰǴǳǴǪǦǸǫǱȂǷǸǨǹ Ǯ ǲǴǶǦǱȂǳȁǲ 
ǹǷǸǦǳǴǨǰǦǲ. 



¾ ǖǫǼǫǵǸ ǵǶǴǷǸǴǯ, ǰǦǰ, ǰǦǰ ǴǪǳǦ Ǯǭ ǊǫǷȅǸǮ ǭǦǵǴǨǫǪǫǯ ð çǓǫ ǪǦǨǦǯè. ǓǮ 
ǽǮǳǴǨǳǮǰǹ, ǳǮ Ƿȁǳǫ ǫǩǴ, ǳǮ ǪǴǽǫ ǫǩǴ, ǳǮ ǸȆǿǫ ǫǩǴ, ǳǮ ǨǷȅǰǴǲǹ ǷǰǴǸǹ ǫǩǴ, ǳǮ 
ǵǶǮǾǫǱȂǼǦǲ ǴǸ ǳǫǩǴ. Ǔǹ Ǯ ǪǶǹǩǮǲ ǸǴǬǫ ǳǫ ǪǦǨǦǯ, ǪǦǬǫ ǫǷǱǮ ǴǽǫǳȂ ǵǶǴǷȅǸ. 

¾ ǓǦ ǵǶǴǷȅǿǮǻ ǪǴ ǴǧǳǦǩǱǫǳǮȅ, ǵǴǲǮǲǴ ǷǹǪǦ ǇǴǬȂǫǩǴ, ǫǷǸȂ ǷǱǹǬǧȁ 
ǷǴǧǷǸǨǫǳǳǴǯ ǧǫǭǴǵǦǷǳǴǷǸǮ Ǩ ǩǴǷǷǸǶǹǰǸǹǶǦǻ Ǯ ǵǶǴǽǮǫ ǵǶǦǨǴǴǻǶǦǳǮǸǫǱȂǳȁǫ 
ǴǶǩǦǳȁ. ǐ ǳǮǲ Ǯ ǮǪǮ, ǫǬǫǱǮ ǪǴǷǸǦǱǮ. ǝǸǴǧȁ ǸǦǲ ǳǫ ǷǹǪǦǽǮǱǮ Ǩ ǰǹǱǹǦǶǦǻ, ǳǫ 
ǵǶǫǵǴǪǳǴǷǮǱǮ Ǩ ǵǶǫǷǷǫ, ǳǫ ǴǵǱȆǨȁǨǦǱǮ Ǩ ǮǳǸǫǶǳǫǸǫ, ǳǫ ǵǹǷǰǦǱǮ Ǩ ǷȄǬǫǸǦǻ 
ǸǫǱǫǳǴǨǴǷǸǫǯ, ǳǫ ǰǦǭǦǱǮ Ǩ ǰǮǳǴ, ǷǮǷǸǫǲǦ ǸǴ ǵǶǦǨǴǴǻǶǦǳǮǸǫǱȂǳǦȅ Ǩ ǖǴǷǷǮǮ 
ǫǷǸȂ, Ǯ ǶǦǧǴǸǦȄǸ Ǩ ǳǫǯ Ǩ ǧǴǱȂǾǮǳǷǸǨǫ ǷǨǴȆǲ ǳǴǶǲǦǱȂǳȁǫ Ǩǲǫǳȅǫǲȁǫ ǱȄǪǮ. 
ǎ Ǩ Ǯǻ ǷǱǹǬǫǧǳȁǫ ǴǧȅǭǦǳǳǴǷǸǮ ǨǻǴǪǮǸ ǶǦǷǷǲǴǸǶǫǳǮǫ ǱȄǧǴǩǴ ǷǮǩǳǦǱǦ Ǵ 
ǨǷȅǰǴǩǴ ǶǴǪǦ ǴǸǰǱǴǳǫǳǮȅǻ ǴǸ ǭǦǰǴǳǦ. 

¾ ǊǦ ǸǴǱȂǰǴ ǰǸǴ Ǭ ǸǦǰ Ǩ ǖǴǷǷǮǮ ǧǮǭǳǫǷ ǨǫǪȆǸ. ǝǸǴǧȁ ǸǦǲ ǳǫ ǩǴǨǴǶǮǱǮ ǵǶǴ 
ǰǴǶǶǹǵǼǮȄ, ǴǳǦ ǷǳǮǭǹ, Ǧ ǳǫ ǷǨǫǶǻǹ ǶǦǷǸȆǸ Ǯ ǲǳǴǬǮǸǷȅ. ǎ ǲǳǴǬǮǸǷȅ ǵǴ 
ǵǶǮǽǮǳǫ ǳǫ ǷǴǧǱȄǪǫǳǮȅ ǪǶǹǩǴǯ ǭǦǵǴǨǫǪǮ ǨǫǪǫǳǮȅ ǧǮǭǳǫǷǦ: çǓǫ ǳǦǶǹǾǦǯè. 
ǇǱȄǪǮ ǸǶǫǧǴǨǦǳǮȅ ǭǦǰǴǳǦ ð Ǯ ǪǦǨǦǸȂ ǳǫ ǵǶǮǪȆǸǷȅ. ǕǶǦǰǸǮǰǹǫǸǷȅ ǪǶǹǩǴǯ 
ǵǶǮǳǼǮǵ: çǆǨǴǷȂ ǵǶǴǳǫǷȆǸ, Ǧ ǳǫ ǵǶǴǳǫǷȆǸ, ǸǦǰ ǴǸǰǹǵǮǲǷȅè. ǊǫǾǫǨǱǫ 
ǳǦǶǹǾǮǸȂ ǨǷȅǰǮǫ ǸǦǲ ǸǶǫǧǴǨǦǳǮȅ ǭǦǰǴǳǴǨ Ǯ ǵǴǪǭǦǰǴǳǳȁǻ ǦǰǸǴǨ Ǯ ǭǦǵǱǦǸǮǸȂ 
Ǯǭ ǽȆǶǳǴǯ ǰǦǷǷȁ ǾǸǶǦǺ Ƿ ǵǶǮǪǦǽǫǯ ǳǦ ǱǦǵǹ ǵǶǴǨǫǶȅȄǿǫǲǹ, ǳǫǬǫǱǮ 
ǹǰǴǲǵǱǫǰǸǴǨǦǸȂ ǾǸǦǸ ǷǵǫǼǮǦǱǮǷǸǦǲǮ, ǷǱǫǪȅǿǮǲǮ ǭǦ ǷǴǧǱȄǪǫǳǮǫǲ ǭǦǰǴǳǦ Ǩ 
ǷǨǴȆǲ ǧǮǭǳǫǷǫ. 

¾ Ǔǫ ǵǴǪǷǸǦǨǱȅǯǷȅ, Ǯ ǳǮǰǸǴ ǪǴ Ǹǫǧȅ ǳǫ ǪǴǰǴǵǦǫǸǷȅ. ǆ ǳǦ ǴǷǴǧǴ ǶǫǸǮǨȁǻ ǫǷǸȂ 
ǹǵǶǦǨǦ Ǩ ǴǶǩǦǳǦǻ. ǋǷǱǮ ǳǫ ǵǴǲǴǩǦǫǸ, ǸǴ Ǩ ȃǸǮǻ ǴǶǩǦǳǦǻ ǫǷǸȂ ǷǨǴǮ ǨǳǹǸǶǫǳǳǮǫ 
ǴǶǩǦǳȁ, ǰǴǸǴǶȁǲ ǭǦ ǧǱǦǩǴ ǧǹǪǫǸ ǨǭȅǸȂ ǭǦ ǴǶǩǦǳȁ ǴǸǧǮǨǾǮǻǷȅ ǴǸ ǭǦǰǴǳǦ 
ǸǴǨǦǶǮǿǫǯ. ǘǦǰǴǯ ǨǴǸ ǶǫǼǫǵǸ ǮǭǧǦǨǱǫǳǮȅ ǴǸ ǰǴǶǶǹǵǼǮǮ ǵǶǴǷǲǦǸǶǮǨǦǫǸǷȅ. 

¾ ǓǴ ǷǦǲǴ ǩǱǦǨǳǴ: çǓǫ ǪǦǨǦǯè. ǊǦǬǫ ǫǷǱǮ Ǯ ǭǦǱǫǸǫǱ. ǝǸǴ ǪǫǱǦǸȂ, Ƿǲ. ǨȁǾǫ. 
ǎǳǦǽǫ, ǪǦǾȂ ð ǵǶǮǷǴǷǹǸǷȅ, ǳǫ ǴǸǪǫǶȆǾȂ. ǊǦ Ǯ Ǩ ǵǶǮǨȁǽǰǹ ǨǴǯǪȆǸ. ǘǫǧǫ ð 
ǪǦǨǦǸȂ, Ǯǲ ð ǭǦ ǪǦǳȂȄ ǵǶǮǻǴǪǮǸȂ ǵǴ ǰǦǬǪǴǲǹ ǵǴǨǴǪǹ Ǩ ǷǨǴǫǯ ǱǮǽǳǴǯ ǬǮǭǳǮ. 
ǈ ǸǨǴǯ ǧǮǭǳǫǷ, ǰǦǰ ǰ Ƿǫǧǫ ǪǴǲǴǯ. 

 



¾ ǎǪǫǦǱ ǳǫǪǴǷǸǮǬǮǲ, ǳǴ ǰ ǳǫǲǹ ǷǸǶǫǲǮǸȂǷȅ ǳǦǪǴ. ǝǸǴǧ ǵǴǸǴǲ ǷǸȁǪǳǴ ǳǫ 
ǧȁǱǴ ǭǦ ǷǴǪǫȅǳǳǴǫ. ǊǦ Ǯ ǰǸǴ ǫǩǴ ǭǳǦǫǸ, ǽǸǴ ǸǦǲ ǭǦ ǬǮǭǳȂȄ ǵǴǷǱǫ 
ǷǲǫǶǸǮ. ǈǪǶǹǩ ǨǴǵǶǴǷǮǸ ǰǸǴ-ǸǴ, ǭȁǶǰǳǹǨ ǩǶǴǭǳȁǲ ǴǰǴǲ: çǘȁ ǽǸǴ Ǭ ȃǸǴ 
ǷǹǽǮǯ Ƿȁǳ ǧǴǬǮǯ ǸǦǲ ǵǴǳǦǸǨǴǶǮǱ? ǐǴǯ ǽȆǶǸ Ǹǫǧȅ Ǩ ǲǮǶ ǵǹǷǰǦǱǮ? ǝǸǴǧ 
Ǹȁ ǸǦǲ ǨǷȆ ǮǷǵǴǩǦǳǮǱ ǽǸǴ ǱǮ? Ǔǹ-ǰǦ, ǪǦǯǸǫ ǲǳǫ ǵǴǷǲǴǸǶǫǸȂ, ǽǸǴ Ǵǳ ǸǦǲ 
ǳǦǰǹǶǴǱǫǷǮǱ. ǆǯ, ǾǫǱȂǲǫǼ! Ǔǹ, ǵǶǴǰǦǭǳǮǰ! ǆǯ, ǪǦ ǷǹǰǮǳ Ƿȁǳ! ǓǦ 
ǷǰǴǨǴǶǴǪǰǹ ǫǩǴ, ǰ ǽǫǶǸȅǲ, ǪǦ ǵǴǩǴǶȅǽǫǫ, ǪǦ ǳǦǨǫǽǳǴ. ǎ ǪǴ 
ǪǨǫǳǦǪǼǦǸǴǩǴ ǰǴǱǫǳǦ ǵǶǴǰǱȅǸǮǫ. ǝǸǴǧ ǪǶǹǩǮǲ ǳǫǵǴǨǦǪǳǴ ǧȁǱǴ. ǒǳǫ Ǯ 
ǧǫǭ ǳǫǩǴ ǵǶǴǧǱǫǲ ǻǨǦǸǦǫǸè. 

¾ ǛǨǦǸǦǫǸ ǵǶǴǧǱǫǲ Ǯ ǹ ǷǽǦǷǸǱǮǨǽǮǰǴǨ, ǰǴǸǴǶȁǫ ǨǶǴǪǫ ǧȁ ǧǴǩǦ ǭǦ ǧǴǶǴǪǹ 
ǹǻǨǦǸǮǱǮ ð Ǯ ǮǪǫǮ ǷǨǴǮ ǪǴ ǪǫǯǷǸǨǹȄǿǮǻ ǴǧǶǦǭǼǴǨ ǪǴǨǫǱǮ, Ǯ ǪǫǳȂǩǮ 
ǵǴǪ ǳǮǻ ǳǦǾǱǮ, Ǯ ǧǮǭǳǫǷ ǭǦǵǹǷǸǮǱǮ, Ǯ ǴǸ ǮǳǨǫǷǸǴǶǴǨ ǫǩǴ ǹǧǫǶǫǩǱǮ ð ǪǦ 
ǨǴǸ ǳǫ ǮǪȆǸ ǪǫǱǴ, ǻǴǸȂ Ǹȁ ǸǶǫǷǳǮ. ǎ ǨǷǫ ǫǷǸȂ, Ǧ ǽǫǩǴ-ǸǴ ǳǫ ǻǨǦǸǦǫǸ. 
ǘǹǸ ǧȁ ǷǦǲǴǫ ǨǶǫǲȅ ǷǨǮǷǸǳǹǸȂ. Ǔǫ Ǩ ǷǲȁǷǱǫ ǽǸǴ-ǸǴ ǹ ǰǴǩǴ-ǸǴ 
ǵǴǭǦǮǲǷǸǨǴǨǦǸȂ ǧǫǭ ǨǫǪǴǲǦ ǨǱǦǪǫǱȂǼǦ, Ǧ ǵǶǮǭǨǦǸȂ ǳǦ ǵǴǲǴǿȂ 
ǰǴǲǵǫǸǫǳǸǳȁǻ ǸǴǨǦǶǮǿǫǯ. Ǔǫ Ǹǫǻ, ǽǸǴ Ǯǭ ǴǶǩǦǳǴǨ, Ǧ Ǹǫǻ, ǰǸǴ ǳǴǽǦǲǮ 
ǳǫ ǷǵȅǸ, ǳǦǪ ǷǨǴǮǲǮ ǭǦǪǹǲǰǦǲǮ ǰǴǶǵǫȅ. 

¾ ǈ Ǵǧǿǫǲ ǧȁ ǵǴ ǹǲǹ-ǸǴ ǳǹǬǫǳ ǧȁ ǗǈǎǗǘ - ǗǴǵǶǴǨǴǬǪǫǳǮǫ ǈǫǳǽǹǶǳǴǩǴ 
ǎǳǨǫǷǸǮǶǴǨǦǳǮȅ ǗǮǱǦǲǮ ǘǨǴǶǼǴǨ. ǣǸǴ ǰǴǩǪǦ ǰ ǵǴǮǷǰǹ ǸǫǻǳǮǽǫǷǰǮǻ ǮǱǮ 
ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǶǫǾǫǳǮǯ, ǵǴǭǨǴǱȅȄǿǮǻ ǧǮǭǳǫǷ ǴǸ ǧǦǳǰǶǴǸǷǸǨǦ ǹǧǫǶǫǽȂ 
Ǯ ǪǫǱǴ ǳǦ ǾǮǶǴǰǹȄ ǳǴǩǹ ǵǴǷǸǦǨǮǸȂ, ǵǴǪǰǱȄǽǦǫǸǷȅ ǷǨǴǯ ǧǶǦǸ 
ǮǭǴǧǶǫǸǦǸǫǱȂ-ǵǫǶǨǴǴǸǰǶȁǨǦǸǫǱȂ. ǓǦǪǴ ǮǷǵǴǱȂǭǴǨǦǸȂ ǭǦǵǦǱ, 
ǷǴǴǧǶǦǬǦǱǰǹ Ǯ ǵǶǴǧǮǨǦǱǰǹ ǮǭǴǧǶǫǸǦǸǫǱǫǯ, ǮǿǹǿǮǻ ǪǫǳȂǩǮ ǪǱȅ 
ǲǦǸǫǶǮǦǱǮǭǦǼǮǮ ǷǨǴǮǻ ǪǫǸǮǿ, ǪǱȅ ǨȁǸǦǷǰǮǨǦǳǮȅ Ǯǭ ȅǲȁ Ǹǫǻ, ǰǸǴ ǹǬǫ 
ǪǫǳȂǩǮ ǵǴǱǹǽǮǱ, ǪǦ ǳǫ ǷǹǲǫǱ ǮǲǮ ǩǶǦǲǴǸǳǴ ǶǦǷǵǴǶȅǪǮǸȂǷȅ. ǕǴǲǴǩǦȅ 
ǭǦǨǦǱǮǨǦȄǿǮǲǷȅ ǵǶǴǫǰǸǦǲ ǳǦ ǳǴǩǮ ǨǷǸǦǸȂ Ǯ ǵǶǮǧȁǱȂ ǵǶǮǳǴǷǮǸȂ, 
ǮǭǴǧǶǫǸǦǸǫǱǮ ǭǦǶǦǧǴǸǦȄǸ ǵǫǶǨǴǳǦǽǦǱȂǳȁǯ ǰǦǵǮǸǦǱ ǪǱȅ ǭǦǵǹǷǰǦ ǷǨǴǮǻ 
ǷǴǧǷǸǨǫǳǳȁǻ ǶǦǭǶǦǧǴǸǴǰ. 

 



¾ ǝǸǴǧȁ ǺǮǶǲǦ ǹǷǵǫǾǳǴ ǭǦǶǦǧǴǸǦǱǦ ǳǦ ǨȁǷǴǰǮǻ ǴǧǴǶǴǸǦǻ Ǩ ǨȁǷǴǰǮǻ 
ǸǫǻǳǴǱǴǩǮȅǻé ǘǹǸ, ǰǴǳǫǽǳǴ, ǪǫǳȂǩǮ ǳǹǬǳȁ. ǉǪǫ Ǯǻ ǨǭȅǸȂ? ǕǴ 
ǩǱǹǧǴǰǴǲǹ ǶǦǭǹǲǫǳǮȄ ǭǪǫǷȂ ǳǦ ǧǮǭǳǫǷ ǳǦ ǽǦǪǴǱȄǧǮǮ ǨȁǻǴǪǮǾȂ. Ǔǫ 
ǸǴǸ, ǽǸǴ ǰǮǪǳǫǵǵǮǳǩ, ǻǴǸȅ ǧǱǮǭǰǴ ǰ ǸǴǲǹ. ǕǴǻǮǿǦǸȂ ǳǦǪǴ ǳǫ ǷǦǲǮǻ 
ǪǫǸǫǯ ǹǷǵǫǾǳȁǻ ǧǮǭǳǫǷǲǫǳǴǨ, Ǧ Ǯǻ ǪǹǾǮ. ǝǸǴǧȁ ǴǳǮ ǪǹǾǴǯ ǳǫ ǰ 
ǵǦǵǮǳǴǯ ǸǶǹǧǫ, ǲǫǷǸǹ Ǩ ǵǶǦǨǱǫǳǮǮ ǧǦǳǰǦ, ǽǱǫǳǷǸǨǹ Ǩ Ǌǹǲǫ ǦǱǮ ǰǦǰǴǯ 
ǪǶǹǩǴǯ ǷǮǳǫǰǹǶǫ ǵǶǮǰǮǵǫǱǮ, Ǧ ǳǦ ǨȁǷǴǰǮǫ ǸǫǻǳǴǱǴǩǮǮ ǭǦǲǦǻǳǹǱǮǷȂ. ǎ 
ǨȁǲǴǩǦǸǫǱȂǷǸǨǴǲ ǭǦǳǮǲǦǱǮǷȂ, ǴǸǼǹ Ƿ ǲǦǸǫǶȂȄ ǵǶǴǻǴǪǦ ǳǫ ǪǦǨǦȅ, 
ǰǦǳȄǽǦ: çǕǦǵ, ǲǦǲ, ǳǹ ǪǦǯǸǫ ǲǳǫ ǵȅǸȂǷǴǸ ǲǮǱǱǮǴǳǴǨ, ȅ ǷǨǴǯ ǧǮǭǳǫǷ 
ǴǸǰǶȁǸȂ ǻǴǽǹ. ǈ ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮȅǻè. 

¾ ǆ ǽǸǴǧȁ ǵǦǵǦ Ƿ ǲǦǲǴǯ ǴǸ ȃǸǮǻ ǪǴǲǴǩǦǸǫǱȂǷǸǨ ǳǫ ǴǸǲǦǻǳǹǱǮǷȂ, ǩǴǱǴǨǴǯ 
ǰǮǨǦȅ ǳǦ ǵǶǮǲǫǶȁ ǪǶǹǩǮǻ ǶǴǪǮǸǫǱǫǯ, ǨǧǹǻǦǨǾǮǻ ǰǹǽǹ Ǫǫǳǫǩ Ǩ 
ǵǶǴǶȁǨǳȁǫ ǮǪǫǮ ǷǨǴǮǻ ǽǦǪ Ǯ ǳǮǽǫǩǴ, ǰǶǴǲǫ ǳǫǹǵǱǦǸȁ ǵǴ ǷǽǫǸǦǲ, ǳǫ 
ǵǴǱǹǽǮǨǾǮǻ, ǸǹǸ ǰǴǳǫǽǳǴ ǩǶǹǵǵǦ ǵǴǪǪǫǶǬǰǮ ǳǹǬǳǦ. ǊǦ ǳǫ ǴǪǳǦ, Ǧ 
ǳǫǷǰǴǱȂǰǴ. ǈ ǵǫǶǨǹ ǩǴǱǴǨǹ ǳǦǪǴǧǳǴ ǴǧǿǹȄ ǰǦǲǵǦǳǮȄ ǵǶǴǨǫǷǸǮ ǵǴ 
ǵǶǴǲȁǨǦǳǮȄ ǲǴǭǩǴǨ ǷǦǲǮǻ ǶǴǪǮǸǫǱǫǯ. ǆǧȁ ǷǫǶǪǼǫ ǪǶǴǩǳǹǱǴ, Ǧ ǶǹǰǦ 
ǳǫǸ, ǰǴǩǪǦ ǷǨǴȆ ǽǦǪǴ ǴǸǵǹǷǰǦǫǾȂ ǸǹǪǦ, ǩǪǫ ǵǶǦǨǮǸ ǭǦǰǴǳ ǪǬǹǳǩǱǫǯ ð 
ǮǱǮ Ǹȁ ǫǾȂ ǨǷǫǻ, ǮǱǮ ǨǷǫ ǫǪȅǸ Ǹǫǧȅ. Ǔǹ, ǮǱǮ Ǩ ǷǴǨǶǫǲǫǳǳǴǯ, ǧǴǱǫǫ 
ǩǹǲǦǳǳǴǯ ǺǴǶǲǹǱǮǶǴǨǰǫ, ǸǴ Ǭǫ ǷǦǲǴǫ. ǘǴǱȂǰǴ çǫǾȂè ǳǦ çǮǲǫǫǾȂè 
ǵǴǲǫǳȅǱǴǷȂ. ǝǸǴ ǷǹǸǮ ǪǫǱǦ ǳǫ ǲǫǳȅǫǸ ð ǨȁǻǴǪȅ ǭǦ ǶǦǲǰǮ ǷǨǴǫǩǴ 
ǧǮǭǳǫǷǦ, ǩǪǫ ǨǷǫ ǸǴǧǴǯ ǵǶǮǻǨǦǽǫǳǴ, ǧǹǪȂ ǩǴǸǴǨ ǰ ǸǴǲǹ, ǽǸǴ ǸǦǲ Ǹǫǧȅ 
ǷǦǲǴǩǴ ǲǴǩǹǸ ǵǶǮǻǨǦǸǮǸȂ. ǎ ǰǶǫǵǰǴ, Ǧ ǸǴ Ǯ ǳǦǲǫǶǸǨǴ. 

¾ ǆ ǽǸǴǧȁ ǳǫ ǵǶǮǻǨǦǸǮǱǮ ð ǳǫ ǵǴǪǷǸǦǨǱȅǯǷȅ. Ǔǫ ǲǳǮ Ƿǫǧȅ ǴǸǼǴǲ 
ǨǷǫǨȁǾǳǮǲ, Ǧ ǵǶǴ ǸǶǴǮǼǹ ǨǷǵǴǲǳǮ, ǩǪǫ ǨǷǫ ǵǴ ǲǫǷǸǦǲ ǶǦǷǷǸǦǨǱǫǳǴ ð 
ǧǴǩ ǴǸǫǼ, ǧǴǩ Ƿȁǳ, ǳǹ, Ǯ Ǫǹǻ ǷǨȅǸǴǯ, ǽǸǴ ǧǱǦǩǮǫ ǨǫǷǸǮ ǵǶǴ ǹǪǦǽǹ 
ǵǶǮǳǴǷǮǸ. 



¾ Ǔǫ ǷǰǦǭǦǸȂ, ǽǸǴ Ǩ ǖǴǷǷǮǮ ǨǷǫ ǹǬ ǸǦǰ Ǯ ǵǱǴǻǴ Ƿ ǵǴǮǷǰǴǲ ǲǴǱǴǪȁǻ ǸǦǱǦǳǸǴǨ. 
ǇǴǱȂǾǴǯ ǵǴǰǱǴǳ ǴǶǩǦǳǮǭǦǸǴǶǦǲ ǳǦǳǴǴǱǮǲǵǮǦǪ Ǯ ǵǶǴǽǮǻ ǵǶǴǫǰǸǴǨ ǵǴ 
ǵǶǮǨǱǫǽǫǳǮȄ ǲǴǱǴǪȆǬǮ Ǩ ǳǦǹǰǹ, ǳǴé ǒǦǱǴ ǴǸǴǧǶǦǸȂ ǷǵǴǷǴǧǳȁǻ ǶǫǧȅǸ, 
ǳǫǵǱǴǻǴ Ǯǻ ǻǴǶǴǾǴ ǨȁǹǽǮǸȂ, ǳǴ ǨǷǫ ǵǶǦǻǴǲ ǵǴǯǪȆǸ, ǫǷǱǮ ȃǸǮ ǸǿǦǸǫǱȂǳǴ 
ǴǸǴǧǶǦǳǳȁǫ Ǯ ǻǴǶǴǾǴ Ǩȁǹǽǫǳǳȁǫ ǶǫǧȅǸǦ Ǩ ǖǴǷǷǮǮ ǳǫ ǹ ǪǫǱ ǴǷǸǦǳǹǸǷȅ. ǆ ǪǫǱǴ 
ǴǳǮ ǳǦǯǸǮ ǲǴǩǹǸ ǹ ǸǦǰǮǻ Ǭǫ ǶǫǧȅǸ, ǰǦǰ ǴǳǮ ǷǦǲǮ ð ǲǴǱǴǪȁǻ, ǦǲǧǮǼǮǴǭǳȁǻ, ǳǴ 
ǹǬǫ Ƿ ǪǫǳȂǩǦǲǮ, ǸǴ ǧǮǾȂ ǹ ǳǦǷǱǫǪǳǮǰǴǨ ǲǫǷǸǴǶǴǬǪǫǳǮǯ, ǴǧǴǩǦǸǮǸǫǱȂǳȁǻ Ǯ 
ǲǫǸǦǱǱǹǶǩǮǽǫǷǰǮǻ ǭǦǨǴǪǴǨ, ǬǫǱǫǭǳȁǻ ǪǴǶǴǩ Ǯ ǵǦǶǴǻǴǪǴǨ ð ǹ ǴǸǵǶȁǷǰǴǨ ǳǦǾǮǻ 
ǴǱǮǩǦǶǻǴǨ. ǓǦ ǪǦǳǳȁǯ ǲǴǲǫǳǸ ǱǮǾȂ ǴǳǮ ǲǴǩǹǸ ǷǸǦǸȂ ǳǦǮǧǴǱǫǫ ǦǰǸǮǨǳȁǲǮ 
ǮǳǨǫǷǸǴǶǦǲǮ Ǩ ǳǦǾǮ ǮǳǳǴǨǦǼǮǴǳǳȁǫ ǵǶǴǫǰǸȁ ð ǴǸǼȁ ǵǴ ǹǾǮ Ǩ ǷȁǶȂǫ, 
ǮǳǴǭǫǲǼȁ, ǵǴǰǦ ǲȁ ǴǪǳǴǯ ǳǴǩǴǯ Ǩ Ƕȁǳǰǫ, Ǧ ǪǶǹǩǴǯ Ǩ ǸǴǲ ǲǫǷǸǫ, ǵǶǴ ǰǴǸǴǶǴǫ Ǩ 
ǵǶǮǱǮǽǳǴǲ ǴǧǿǫǷǸǨǫ ǳǫ ǩǴǨǴǶȅǸ, ǨǶȅǪ ǱǮ ǰ ǳǦǲ ǷǹǳǹǸǷȅ, ǶǦǭǨǫ ǽǸǴ ǷǦǲȁǫ 
ǴǸǽǦȅǳǳȁǫ. 

¾ ǘǹǸ ǳǦǪǴ ǮǳǮǼǮǮǶǴǨǦǸȂ ǵǶǴǼǫǷǷ ǳǦ ǳǮǨǫ ǵǶǴǪǦǬǮ ǵǶǴǫǰǸǴǨ ǲǴǱǴǪȁǲ, ǪǦ 
ǶǦǳǳǮǲ ð ǭǦǵǹǷǸǮǸȂ ǵǶǴǫǰǸ çǈȁǷǴǰǮǫ ǸǫǻǳǴǱǴǩǮǮ ð ǲǴǱǴǪȁǲ!è, ǷǹǸȂ ǰǴǸǴǶǴǩǴ ð 
ǨǱǴǬǫǳǮǫ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȅǲǮ Ǫǫǳǫǩ Ǩ ǷǨǴǮǻ ǪǫǸǫǯ Ǯ ǨǳǹǰǴǨ Ǩ ǨǮǪǫ ǳǴǨǴǩǴ 
ǷǫǲǫǯǳǴǩǴ ǧǮǭǳǫǷǦ, ǷǨȅǭǦǳǳǴǩǴ Ƿ ǨȁǷǴǰǮǲǮ ǸǫǻǳǴǱǴǩǮȅǲǮ Ǩ ǖǴǷǷǮǮ. ǎ 
ǵǴǪǦǨǦǸȂ ǨǷǫ ȃǸǴ ǪǫǱǴ ǳǫ ǷǫǶǴ Ǯ ǧǹǪǳǮǽǳǴ, Ǧ ȅǶǰǴ Ǯ ǧǶǴǷǰǴ. 

¾ çǈȁǷǴǰǮǫ ǸǫǻǳǴǱǴǩǮǮ ð ǲǴǱǴǪȁǲ!è. ǈȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǯ ǧǮǭǳǫǷ Ǩ ǵǴǪǦǶǴǰ! 
ǍǦǰǦǳǽǮǨǦǫǸ ǴǸǵǶȁǷǰ ǈǙǍ ð ǨǴǸ Ǹǫǧǫ, ǪǮǵǱǴǲǮǶǴǨǦǳǳȁǯ ǷǵǫǼǮǦǱǮǷǸ, ǷǨǴȅ 
ǰǴǲǵǦǳǮȅ! ǕǴǰǦǬǮ ǶǴǪǮǸǫǱȅǲ, ǽǫǲǹ Ǹǫǧȅ ǵǶǴǺǫǷǷǴǶǦ ǳǦǹǽǮǱǮ! ǈǷǸǹǵǦǫǸ 
ǱȄǧǮǲǴǫ ǪǮǸǫ Ǩ ǧǶǦǰ ð ǨǴǸ ǨǦǲ, ǲǴǱǴǪȁǫ, ǳǫ ǦǨǸǴ ǮǱǮ ǰǨǦǶǸǮǶǦ, ǰǦǰ ǹ ǨǷǫǻ, Ǧ 
ǺǮǶǲǦ Ƿ ǮǩǴǱǴǽǰǮ! ǍǦǱǴǬǮǸǫ ǵǫǶǨȁǯ ǰǦǲǫǳȂ Ǩ ǴǷǳǴǨǦǳǮǫ ǷǫǲǫǯǳǴǯ 
ǪǮǳǦǷǸǮǮ! ǖǴǪǮǱǷȅ Ǩǳǹǰ ǮǱǮ ǨǳǹǽǰǦ ð ǨǴǸ ǧǮǭǳǫǷ Ǩ ǪǦǶ ǴǸ ǪǫǪǦ Ƿ ǧǦǧǰǴǯ, ǽǸǴǧ 
ǶǴǪǮǸǫǱǮ ǩǴǱǴǨǹ ǳǫ ǱǴǲǦǱǮ, ǰǫǲ Ǯǻ ǶǫǧȆǳǴǰ ǷǸǦǳǫǸ, ǰǴǩǪǦ ǨȁǶǦǷǸǫǸ. 
ǈǱǦǪǫǱȂǼǫǲ ǷǨǴǫǩǴ ǧǮǭǳǫǷǦ ǷǸǦǳǫǸ! ǗǨǴǫǩǴ, Ǧ ǳǫ ǶǴǪǮǸǫǱȂǷǰǴǩǴ! ǊǦ ǲǦǱǴ ǱǮ 
ǭǳǦǲǫǳǦǸǫǱȂǳȁǻ ǷǴǧȁǸǮǯ Ǩ ǬǮǭǳǮ ǽǫǱǴǨǫǰǦ, ǰǴǩǪǦ ǷǦǲȁǲ ǱǹǽǾǮǲ ǵǴǪǦǶǰǴǲ 
ǧǹǪǫǸ ǷǨǴȆ ǪǫǱǴ. ǇǮǭǳǫǷ Ǩ ǰǦǽǫǷǸǨǫ ǵǴǪǦǶǰǦ. ǊǦ ǳǫ ǵǶǴǷǸǴǯ, Ǧ 
ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǯ. ǎ ǳǫ ǩǪǫ-ǸǴ ǸǦǲ, Ǧ Ǩ ǖǴǷǷǮǮ.  

 



¾ ǝǸǴǧȁ ǨǨǫǷǸǮ ǲǴǪǹ ǳǦ ǵǴǪǦǶǰǮ ǶǴǪǳȁǲ, ǪǶǹǭȂȅǲ Ǯ ǧǱǮǭǰǮǲ Ǩ ǨǮǪǫ 
ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳǴǩǴ ǧǮǭǳǫǷǦ, ǳǦǪǴ ǷǴǭǪǦǸȂ ǷǮǷǸǫǲǹ, 
ǴǧǫǷǵǫǽǮǨǦȄǿǹȄ ǧȁǷǸǶǴǫ Ǯ ǧǫǭǧǴǱǫǭǳǫǳǳǴǫ ǨǻǴǬǪǫǳǮǫ Ǩ 
ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳȁǯ ǧǮǭǳǫǷ ǳǴǨȁǻ ǨǱǦǪǫǱȂǼǫǨ, ǽǸǴǧȁ ǪǫǱǴ ǳǫ 
ǶǦǭǨǦǱǮǱǴǷȂ Ǩ ǷǦǲǴǲ ǳǦǽǦǱǫ. ǗǸǴ ǵǹǪǴǨ, Ǩ ǻǴǪǫ ǶǫǦǱǮǭǦǼǮǮ ǱȄǧǴǩǴ 
ǵǶǴǫǰǸǦ ǨȁǱǫǭǹǸ ǰǦǲǫǳȄǰǮ, ǶǦǳǫǫ ǳǫ ǭǦǲǫǽǫǳǳȁǫ. ǓǹǬǳǴ ǧǹǪǫǸ 
ǽǮǷǸǮǸȂ ǺǦǶǨǦǸǫǶ, ǹǧǮǶǦǸȂ ȃǸǮ ǰǦǲǫǳȄǰǮ, ǽǸǴǧȁ ǨǵǫǶȆǪ ǮǪǸǮ. ǎǷǰǦǸȂ 
ǶǫǾǫǳǮȅ ǵǶǴǧǱǫǲ, ǵǴ-ǪǶǹǩǴǲǹ ǩǴǨǴǶȅ. ǔǪǳǮǲ Ǯǭ ȃǱǫǲǫǳǸǴǨ ǸǦǰǴǯ 
ǷǮǷǸǫǲȁ ȅǨǱȅǫǸǷȅ ǵǴǷǱǫǵǶǴǪǦǬǳǴǫ ǷǴǵǶǴǨǴǬǪǫǳǮǫ ð ǵǶǫǪǴǷǸǦǨǱǫǳǮǫ 
ǰǴǲǦǳǪȁ ǵǶǴǺǫǷǷǮǴǳǦǱǴǨ-ǮǳǷǸǶǹǰǸǴǶǴǨ, ǸǶǫǳǫǶǴǨ, ǰǴǸǴǶȁǫ ǴǧǹǽǦǸ 
ǲǴǱǴǪǴǩǴ ǨǱǦǪǫǱȂǼǦ Ǯ ǫǩǴ ǰǴǲǦǳǪǹ ǵǶǫǲǹǪǶǴǷǸȅǲ ǳǴǨǴǩǴ ǪǫǱǦ, ǵǴǰǦ 
ǴǳǮ ǳǦ ǳǴǩǮ ǷǦǲǮ ǳǫ ǨǷǸǦǳǹǸ. 

¾ ǎ ǸǹǸ ǳǦ ǵǹǸǮ ǰǦǰ ǵǫǶǨǴǵǶǴǻǴǪǼǫǨ, ǸǦǰ Ǯ ǵǶǴǻǴǪǮǲǼǫǨ Ǩ ǨȁǷǴǰǮǫ 
ǸǫǻǳǴǱǴǩǮǮ ǨǷǸǦȆǸ ǵǱǴǸǮǳǦ ǨǷǫǴǧǿǫǩǴ ǴǧǿǫǷǸǨǫǳǳǴǩǴ ǳǫǪǴǨǫǶǮȅ ǰǴ 
ǨǷǫǲǹ Ǯ ǨǷȅ, ǽǸǴ ǷǫǯǽǦǷ ǹ ǳǦǷ ǳǦ ǨǷǫǴǧǿǫǫ ǴǧǴǭǶǫǳǮǫ ǨȁǷǸǦǨǱȅǫǸǷȅ. 
ǔǳǴ ǨǶǴǪǫ ǧȁ ǰǦǰ ǵǮǵǱ-ǸǴ Ǯ ǻǦǨǦǫǸ, ǸǴ ǽǸǴ ǫǲǹ Ǩ ǲǴǭǩǮ ǵǮǻǦȄǸ, ǳǴ 
ǫǷǸǫǷǸǨǫǳǳȁǯ ǵǶǴǼǫǷǷ ǴǸǸǴǶǬǫǳǮȅ ǷǶǦǧǦǸȁǨǦǫǸ, ǰǴǩǪǦ ǪǫǱǴ ǪǴ 
ǰǴǳǰǶǫǸǮǰǮ ǪǴǻǴǪǮǸ. ǒǴǬǳǴ, ǰǴǳǫǽǳǴ, ǵǴǱȂǭǴǨǦǸȂǷȅ ǴǧǿǫǷǸǨǫǳǳȁǲǮ 
ǵǴǶǴǰǦǲǮ, Ǩ ǳǦǾǫǲ ǲǮǶǫ ǵǶǴǼǨǫǸǦȄǿǮǲǮ, ǳǴ ǳǫ ǨǷǫǩǪǦ Ǯ ǳǫ ǨǫǭǪǫ. 
ǕǴǸǫǶȅ ǱǮǼǦ, ǸǴ ǧǮǾȂ ǶǫǵǹǸǦǼǮǴǳǳȁǫ ǵǴǸǫǶǮ, ǷǨǴǪȅǸ ǳǦ ǳǫǸ ǨǷǫ 
ǵǶǫǪȁǪǹǿǮǫ ǭǦǷǱǹǩǮ. ǖǫǵǹǸǦǼǮȅ ǪǫǱǦǫǸǷȅ ǩǴǪǦǲǮ, ǸǫǶȅǫǸǷȅ ǨǲǮǩ. ǈ 
ǵǫǶǨǹȄ ǴǽǫǶǫǪȂ ǷǶǫǪǮ ǷǨǴǮǻ.  

¾ ǣǸǴ ǰ ǸǴǲǹ, ǽǸǴ Ǩ ǧǮǭǳǫǷǫ ǪǫǳȂǩǮ ð ȃǸǴ ǮǳǷǸǶǹǲǫǳǸ. ǜǫǱȂé Ǚ ǰǦǬǪǴǩǴ 
ǷǨǴȅ, ǳǴ ǸǴ ǪǫǱǴ ǷǹǩǹǧǴ ǱǮǽǳǴǫ. ǓǴ ǽǸǴǧȁ ǱǮǽǳȁǫ ǹǷǸǶǫǲǱǫǳǮȅ Ǩ 
ǴǧǿǫǷǸǨǫǳǳȁǯ ǵǴǸǴǰ ǨǱǮǱǮǷȂ, Ǧ ǳǫ ǵǴǵǫǶȆǰ ǮǱǮ ǷǹǵǶǴǸǮǨ ǳǫǩǴ 
ǳǦǵǶǦǨǱǫǳȁ ǧȁǱǮ, ǰ ǸǴǲǹ ǳǫǴǧǻǴǪǮǲǦ ǴǷǲȁǷǱǫǳǳǦȅ Ǯ ǧǱǦǩǴǶǦǭǹǲǳǦȅ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳǦȅ ǮǳǳǴǨǦǼǮǴǳǳǦȅ ǵǴǱǮǸǮǰǦ. 



¾ ǈǨǮǪǹ ǹǳǮǰǦǱȂǳǴǷǸǮ ǰǦǬǪǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ, 
ǦǪǫǰǨǦǸǳǴǯ ǷǴǼǮǴǰǹǱȂǸǹǶǳȁǲ, ǰǱǮǲǦǸǮǽǫǷǰǮǲ, 
ǩǫǴǵǴǱǮǸǮǽǫǷǰǮǲ, ǶǫǷǹǶǷǳȁǲ Ǯ ǪǶǹǩǮǲ ǴǷǴǧǫǳǳǴǷǸȅǲ ǷǸǶǦǳ Ǯ 
ǶǫǩǮǴǳǴǨ, ǮǷǽǫǶǵȁǨǦȄǿǫǩǴ ǵǫǶǫǽǳȅ ǪǴǷǸǦǸǴǽǳȁǻ ǹǷǱǴǨǮǯ ǪǱȅ 
ǴǧǫǷǵǫǽǫǳǮȅ ǹǷǵǫǻǦ ǳǫ ǷǹǿǫǷǸǨǹǫǸ. ǐǦǬǪǦȅ ǷǸǶǦǳǦ ǪǴǱǬǳǦ 
ǷǦǲǦ ǳǦǯǸǮ Ǹǫ ǮǳǪǮǨǮǪǹǦǱȂǳȁǫ ǽǫǶǸȁ, ǰǴǸǴǶȁǫ ǧǹǪǹǸ 
ǷǴǴǸǨǫǸǷǸǨǴǨǦǸȂ ǸǶǦǪǮǼǮȅǲ ǴǧǿǫǳǮȅ, ǹǵǶǦǨǱǫǳǮȅ Ǯ ǨǫǪǫǳǮȅ 
ǪǫǱ ǳǦ ǷǨǴǫǯ ǭǫǲǱǫ. ǞǦǳǷ, ǰǴǳǫǽǳǴ Ǭǫ, ǫǷǸȂ ǹ ǨǷǫǻ, Ǯ, ǰǴǩǪǦ 
ǩǴǨǴǶȅǸ, ǽǸǴ ǹ ǸǴǯ ǮǱǮ ǮǳǴǯ ǷǸǶǦǳȁ ǮǲǫȄǸǷȅ ǳǫǰǮǫ ǭǦǩǦǪǴǽǳȁǫ 
ǳǦǼǮǴǳǦǱȂǳȁǫ ǴǷǴǧǫǳǳǴǷǸǮ, ǳǫ ǵǴǭǨǴǱȅȄǿǮǫ ǮǪǸǮ ǵǴ 
ǮǳǳǴǨǦǼǮǴǳǳǴǲǹ ǵǹǸǮ, ǲǴǬǳǴ ǵǶǮǨǫǷǸǮ Ǩ ǵǶǮǲǫǶ ǴǵȁǸ ǤǬǳǴǯ 
Ǯ ǗǫǨǫǶǳǴǯ ǐǴǶǫǮ. ǊǨǫ ǷǸǶǦǳȁ Ǩ ǽǦǷǸǮ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ 
ǶǦǭǨǮǸǮȅ ǪǨǮǬǹǸǷȅ Ǩ ǵǶǴǸǮǨǴǵǴǱǴǬǳȁǻ ǳǦǵǶǦǨǱǫǳǮȅǻ, Ǯǲǫȅ 
ǴǧǿǮǫ ǰǴǶǳǮ, ǰǹǱȂǸǹǶǹ Ǯ ǮǷǸǴǶǮȄ. 

¾ ǈ ǻǴǪǫ ǲǳǴǩǴǱǫǸǳǫǯ ȃǨǴǱȄǼǮǮ ǷǴǨǫǶǾǫǳǳǴ ǴǵǶǫǪǫǱȆǳǳǴ 
ǨȁȅǷǳǫǳȁ ǳǫǴǧǻǴǪǮǲȁǫ ǹǷǱǴǨǮȅ ǷǴǭǪǦǳǮȅ ȃǺǺǫǰǸǮǨǳǴ 
ǪǫǯǷǸǨǹȄǿǫǯ ǳǦǼǮǴǳǦǱȂǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ. ǐ Ǯǻ 
ǽǮǷǱǹ ǴǸǳǴǷȅǸǷȅ ǴǷǴǭǳǦǳǮǫ ǴǧǿǫǷǸǨǴǲ ǳǫǴǧǻǴǪǮǲǴǷǸǮ 
ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǶǦǭǨǮǸǮȅ, ǰǴǳǷǫǳǷǹǷ Ǩ ǵǶǮǴǶǮǸǫǸǦǻ, ǨȁǷǴǰǴǫ 
ǰǦǽǫǷǸǨǴ ǨǷǫǻ ǷǸǹǵǫǳǫǯ ǴǧǶǦǭǴǨǦǳǮȅ, ǨȁǷǴǰǮǯ ǹǶǴǨǫǳȂ 
ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǳǦǹǰǮ, ǴǸǷǹǸǷǸǨǮǫ ǦǪǲǮǳǮǷǸǶǦǸǮǨǳȁǻ 
ǧǦǶȂǫǶǴǨ ǪǱȅ ǨǫǪǫǳǮȅ ǧǮǭǳǫǷǦ Ǯ ǸǶǦǳǷǺǫǶǦ ǸǫǻǳǴǱǴǩǮǯ, 
ǴǧǫǷǵǫǽǫǳǳǴǷǸȂ ȃǰǴǳǴǲǮǰǮ ǺǮǳǦǳǷǦǲǮ, ǪǶǹǬǫǷǸǨǫǳǳǴǷǸȂ ǰ 
ǮǳǳǴǨǦǼǮȅǲ ǵǶǦǨǴǨǴǯ, ǺǮǳǦǳǷǴǨǴǯ Ǯ ǳǦǱǴǩǴǨǴǯ ǷǮǷǸǫǲ. 



¾ ǕǶǴǪǴǱǬǦȅ Ǹǫǲǹ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ, ǷǸǴǮǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ Ǩ ǸǴ ǨǶǫǲȅ, 
ǰǦǰ ǷǸǶǦǸǫǩǮǮ ǳǦǼǮǴǳǦǱȂǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ ǫǷǸȂ Ǩ ǉǫǶǲǦǳǮǮ, 
ǞǨǫǼǮǮ, ǚǮǳǱȅǳǪǮǮ, Ǩ ǗǞǆ ǳǫǸ ǫǪǮǳǴǯ ǷǰǴǴǶǪǮǳǮǶǴǨǦǳǳǴǯ ǵǴǱǮǸǮǰǮ Ǩ ȃǸǴǲ 
ǳǦǵǶǦǨǱǫǳǮǮ. ǣǸǴ ǴǸǶǦǬǦǫǸ ǲǳǫǳǮǫ, ǽǸǴ ǮǳǳǴǨǦǼǮǮ ǷǱǫǪǹǫǸ ǴǷǸǦǨǮǸȂ ǳǦ 
ǨǴǱȄ ǶȁǳǰǦ, Ǯ ǽǸǴ ǶǴǱȂ ǩǴǷǹǪǦǶǷǸǨǦ Ǩ ǳǮǻ ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǴǷǳǴǨǳǴǲ Ǩ 
ǵǴǪǪǫǶǬǰǫ ǷǮǷǸǫǲȁ ǴǧǶǦǭǴǨǦǳǮȅ. ǕǶǮ ȃǸǴǲ ǗǴǫǪǮǳȆǳǳȁǫ ǾǸǦǸȁ ǆǲǫǶǮǰǮ 
ǧǴǱǫǫ ǪǶǹǩǮǻ ǷǸǶǦǳ ǵǴǱǦǩǦȄǸǷȅ ǳǦ ǨȁǷǴǰǴǰǨǦǱǮǺǮǼǮǶǴǨǦǳǳȁǻ ǲǮǩǶǦǳǸǴǨ ǪǱȅ 
ǵǴǪǪǫǶǬǰǮ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ. ǖǴǱȂ ǲǮǩǶǦǳǸǴǨ Ǩ ǭǦǵǹǷǰǫ ǳǴǨȁǻ 
ǰǴǲǵǦǳǮǯ ȅǨǱȅǫǸǷȅ ǰǱȄǽǫǨǴǯ Ǩ 15-26 % ǰǴǲǵǦǳǮǯ Ǩ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳǴǲ 
ǷǫǰǸǴǶǫ ǗǞǆ ǭǦ ǵǴǷǱǫǪǳǮǫ ǪǨǦǪǼǦǸȂ ǱǫǸ. ǔǳǮ ǴǸǰǶȁǱǮ 40% ǴǷǳǴǨǦǳǳȁǻ Ǩ 
ǐǦǱǮǺǴǶǳǮǮ Ǯ ǓȂȄ-ǊǬǫǶǷǮ ǺǮǶǲ Ǩ ǵǫǶǮǴǪ Ƿ 1995 ǵǴ 2005 ǩǴǪȁ. 

¾ ǆǲǫǶǮǰǦǳǷǰǦȅ ǷǮǷǸǫǲǦ ǵǴǪǪǫǶǬǰǮ ǳǦǹǽǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ ǴǷǳǴǨǦǳǦ ǳǦ ǪǨǹǻ 
ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǻ ǦǷǵǫǰǸǦǻ: 

¾ - ǕǴǪǪǫǶǬǰǦ ǮǷǷǱǫǪǴǨǦǳǮǯ, ǴǸǳǴǷȅǿǮǻǷȅ ǰ ǲǮǷǷǮǮ ǩǴǷǹǪǦǶǷǸǨǦ: ǴǧǴǶǴǳǦ, 
ǭǪǴǶǴǨȂǫ ð ǽǫǶǫǭ ǺǫǪǫǶǦǱȂǳȁǫ ǱǦǧǴǶǦǸǴǶǮǮ. 

¾ - ǕǴǪǪǫǶǬǰǦ ǨǷǫǻ ǴǷǸǦǱȂǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ ǵǶǫǮǲǹǿǫǷǸǨǫǳǳǴ ǽǫǶǫǭ 
ǺǮǳǦǳǷǮǶǴǨǦǳǮǫ ǹǳǮǨǫǶǷǮǸǫǸǴǨ. 

¾ ǈ ǗǞǆ ǴǧǴǶǴǳǳȁǫ ǩǶǦǳǸȁ ð ǴǪǮǳ Ǯǭ ǴǷǳǴǨǳȁǻ ǲǫǸǴǪǴǨ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǰǦǰ 
ǵǶǮǰǱǦǪǳǴǯ, ǸǦǰ Ǯ ǺǹǳǪǦǲǫǳǸǦǱȂǳǴǯ ǳǦǹǰǮ. ǗǞǆ ǮǲǫȄǸ, ǵǴǬǦǱǹǯ, ǷǦǲǹȄ 
ǲǦǷǾǸǦǧǳǹȄ ǮǳǳǴǨǦǼǮǴǳǳǹȄ ǷǮǷǸǫǲǹ Ǩ ǲǮǶǫ, Ǯ ǒǮǳǮǷǸǫǶǷǸǨǴ ǴǧǴǶǴǳȁ ǗǞǆ 
ȅǨǱȅǫǸǷȅ ǵǴǷǸǴȅǳǳȁǲ ǮǷǸǴǽǳǮǰǴǲ ǳǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ Ǯ ǭǦǵǦǸǫǳǸǴǨǦǳǳȁǻ 
ǮǭǴǧǶǫǸǫǳǮǯ, ǰǦǰ ǽǫǶǫǭ ǷǨǴǮ ǷǴǧǷǸǨǫǳǳȁǫ ǱǦǧǴǶǦǸǴǶǮǮ, ǸǦǰ Ǯ ǽǫǶǫǭ 
ǷǴǨǲǫǷǸǳǹȄ ǪǫȅǸǫǱȂǳǴǷǸȂ Ƿ ǩǶǦǬǪǦǳǷǰǮǲǮ ǴǧǶǦǭǴǨǦǸǫǱȂǳȁǲǮ Ǯ 
ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǲǮ ǹǽǶǫǬǪǫǳǮȅǲǮ. ǕǴǶȅǪǰǦ 60% ǨǷǫǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ 
ǶǦǷǻǴǪǴǨ ǳǦ Ǔǎǔǐǖ ǮǪǹǸ Ǩ ǨǴǫǳǳȁǯ ǷǫǰǸǴǶ. ǓǦ ǵǶǴǸȅǬǫǳǮǮ ǲǳǴǩǮǻ ǱǫǸ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǴǧǴǶǴǳȁ, ǳǦǶȅǪǹ Ƿ ǪǶǹǩǮǲǮ ǴǶǩǦǳǮǭǦǼǮȅǲǮ, ǭǦǳǮǲǦǫǸǷȅ 
ǸǶǦǳǷǺǫǶǴǲ ǸǫǻǳǴǱǴǩǮǯ ǳǫǵǴǷǶǫǪǷǸǨǫǳǳǴ Ǯǭ ǨǴǫǳǳǴǩǴ ǷǫǰǸǴǶǦ Ǩ 
ǩǶǦǬǪǦǳǷǰǮǯ ǰǦǰ ǵǶǮ ǵǴǲǴǿǮ ǵǦǸǫǳǸǳǴǩǴ ǱǮǼǫǳǭǮǶǴǨǦǳǮȅ, ǵǦǶǸǳȆǶǴǨ-
ǵǴǷǶǫǪǳǮǰǴǨ, ǸǦǰ Ǯ ǵǶǮ ǵǴǲǴǿǮ ǷǵǫǼǮǦǱȂǳȁǻ ǳǦǹǽǳǴ-ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ Ǯ 
ǴǵȁǸǳǴ-ǰǴǳǷǸǶǹǰǸǴǶǷǰǮǻ ǷǴǩǱǦǾǫǳǮǯ.  



¾ ǔǧǶǦǿǦȅǷȂ ǰ ǴǵȁǸǹ ǵǶǴǨǫǪǫǳǮȅ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ 
ǵǴǱǮǸǮǰǮ Ǩ ǖǴǷǷǮǮ, ǷǸǴǮǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ ǴǸǷǹǸǷǸǨǮǫ ǵǴǳȅǸǮǯǳǴǩǴ 
ǲȁǾǱǫǳǮȅ ǹ ǱǮǼ, ǵǶǮǳǮǲǦȄǿǮǻ ǶǫǾǫǳǮȅ, ǮǩǳǴǶǮǶǴǨǦǳǮǫ ǨȁǷǾǫǯ 
ǾǰǴǱǴǯ ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǶǦǭǨǮǸǮȅ ǵǴǳȅǸǮǯǳǴǩǴ ǲȁǾǱǫǳǮȅ ǹ ǷǸǹǪǫǳǸǴǨ 
ȅǨǱȅǫǸǷȅ ǴǷǳǴǨǳǴǯ ǵǶǮǽǮǳǴǯ ǷǶȁǨǦ ǽǶǫǭǨȁǽǦǯǳǴ ǨǦǬǳȁǻ ǪǱȅ ǷǸǶǦǳȁ 
ǶǫǺǴǶǲ. 

¾ ǒǳǫǳǮǫ ǵǴ ȃǸǴǲǹ ǨǴǵǶǴǷǹ ǪǴǰǸǴǶǦ ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǳǦǹǰ ǈǱǦǪǮǷǱǦǨǦ 
ǎǳǴǭǫǲǼǫǨǦ, ǪǮǶǫǰǸǴǶǦ ǜǫǳǸǶǦ ǮǷǷǱǫǪǴǨǦǳǮǯ ǵǴǷǸǮǳǪǹǷǸǶǮǦǱȂǳǴǩǴ 
ǴǧǿǫǷǸǨǦ: çǗǫǩǴǪǳȅ ǖǴǷǷǮȅ ð Ǯ Ƿ ȃǸǮǲ ǨǶȅǪ ǱǮ ǰǸǴ-ǸǴ ǧǹǪǫǸ ǷǵǴǶǮǸȂ ð 
ǷǹǿǫǷǸǨǫǳǳǴ ǴǸǷǸǦǱǦ ǴǸ ǳǦǮǧǴǱǫǫ ǶǦǭǨǮǸȁǻ ǷǸǶǦǳ Ǩ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǲ 
ǴǸǳǴǾǫǳǮǮ. ǒȁ ǵǴǽǸǮ ǳǫ ǵǴǸǶǫǧǱȅǫǲ ǷǴǧǷǸǨǫǳǳǴǯ ǻǦǯ-Ǹǫǰ ǵǶǴǪǹǰǼǮǮ, 
ǶǦǭǩǴǨǦǶǮǨǦǫǲ ǵǴ ǮǲǵǴǶǸǳȁǲ ǲǴǧǮǱȂǳȁǲ, ǶǦǧǴǸǦǫǲ ǳǫ ǳǦ ǶǴǷǷǮǯǷǰǮǻ 
ǰǴǲǵȂȄǸǫǶǦǻ, ǫǭǪǮǲ Ǩ ǴǷǳǴǨǳǴǲ ǳǦ ǦǨǸǴǲǴǧǮǱȅǻ, ǻǴǶǴǾǴ, ǫǷǱǮ 
ǷǴǧǶǦǳǳȁǻ Ǩ ǖǴǷǷǮǮ, ǵǶǮǳǮǲǦǫǲ ǱǫǰǦǶǷǸǨǦ, ǵǶǴǮǭǨǫǪȆǳǳȁǫ Ǩ 
ǴǷǳǴǨǳǴǲ ǳǫ ǹ ǳǦǷ. ǔǪǳǦǰǴ ǸǦǰǬǫ ǳǫ ǨȁǭȁǨǦǫǸ ǷǴǲǳǫǳǮȅ ǸǴǸ ǺǦǰǸ, ǽǸǴ 
ǳǦ ǵǶǴǸȅǬǫǳǮǮ ǷǨǴǫǯ ǪǴǱǩǴǯ ǮǷǸǴǶǮǮ ǖǴǷǷǮȅ ǳǫ ǶǦǭ Ǯ ǳǫ ǪǨǦ ǶǫǭǰǴ 
ǷǴǰǶǦǿǦǱǦ ǷǨǴȆ ȃǰǴǳǴǲǮǽǫǷǰǴǫ ǴǸǷǸǦǨǦǳǮǫ ǴǸ ǱǮǪǫǶǴǨ, Ǧ ǨǶǫǲǫǳǦǲǮ Ǯ 
ǷǦǲǦ ǷǸǦǳǴǨǮǱǦǷȂ ǴǪǳǮǲ Ǯǭ ǳǮǻ. ǎ, ǫǷǸǫǷǸǨǫǳǳǴ, ǷǫǯǽǦǷ, Ǩ ȃǵǴǻǹ, 
ǮǭǨǫǷǸǳǹȄ ǰǦǰ ǨǶǫǲȅ çǨǷǸǦǨǦǳǮȅ Ƿ ǰǴǱǫǳè, ǲǳǴǩǮǫ ǷǵǶǦǾǮǨǦȄǸ Ƿǫǧȅ: 
ǨǴǭǲǴǬǫǳ ǱǮ ǴǽǫǶǫǪǳǴǯ ǶǴǷǷǮǯǷǰǮǯ ǶǫǳǫǷǷǦǳǷ (ǻǴǸȅ ǵǴǶǴǯ Ǯ 
ǴǵǦǷǦȄǸǷȅ ǫǩǴ, ǸǦǰ ǰǦǰ ǵǴǲǳȅǸ, ǽǸǴ ǨǷȅǰǮǯ ǳǴǨȁǯ ǵǶǴǶȁǨ ǪǴǷǸǮǩǦǱǷȅ 
ǧǴǱȂǾǮǲǮ ǵǴǸǴǲ Ǯ ǰǶǴǨȂȄ, ǧǹǪǹǽǮ ǴǵǱǦǽǫǳ ǰǴǱǴǷǷǦǱȂǳȁǲ 
ǮǷǸǴǿǫǳǮǫǲ ǷǮǱ ǳǦǼǮǮ)?è 

¾ ǈǱǦǪǮǷǱǦǨ ǎǳǴǭǫǲǼǫǨ ǹǷǵǴǰǦǮǨǦǫǸ: çǕǶǴǶȁǨǦ ǳǫ ǧǹǪǫǸ, ǳǦǪǶȁǨǦ 
ǸǴǬǫè. ǕǶǮǽǮǳ ǸǴǲǹ ǳǫǷǰǴǱȂǰǴ. 



¾ ǈǴ-ǵǫǶǨȁǻ, ǶǦǪǮǰǦǱȂǳǴ ǨǴǭǶǴǷǱǦ ǶǴǱȂ ǪǦǬǫ ǳǫ ǷǸǴǱȂǰǴ 
ǭǳǦǳǮǯ, Ǧ ǹǲǫǳǮȅ ǵǶǫǪǱǴǬǮǸȂ ǳǴǨȁǫ, ǵǴǶǴǯ ǵǦǶǦǪǴǰǷǦǱȂǳȁǫ 
ǶǫǾǫǳǮȅ Ǯ ǵǶǴǪǹǰǸȁ, Ǯ ǳǫ ǴǪǳǴ ǶǫǾǫǳǮǫ ǮǱǮ ǵǶǴǪǹǰǸ, ǰǦǰ 
ǶǦǰǫǸǹ ǮǱǮ ȅǪǫǶǳǹȄ ǧǴǲǧǹ, Ǧ ǸȁǷȅǽǮ. ǗǴǴǸǨǫǸǷǸǨǫǳǳǴ, 
ǨȁǶǴǷǱǦ ǶǴǱȂ ǮǳǪǮǨǮǪǹǦǱȂǳǴǯ ǰǶǫǦǸǮǨǳǴǷǸǮ, Ǧ ǷǸǦǳǪǦǶǸǳǦȅ 
ǶǦǧǴǽǦȅ ǷǮǱǦ ǹǵǦǱǦ Ǩ Ǽǫǳǫ: ǷǫǩǴǪǳȅ ǶǦǧǴǽǮǯ ǷǴ ǷǶǫǪǳǮǲ 
ǴǧǶǦǭǴǨǦǳǮǫǲ ǵǴǱǹǽǦǫǸ Ǩ ǗǞǆ ǲǫǳȂǾǹȄ ǶǫǦǱȂǳǹȄ ǭǦǶǵǱǦǸǹ, 
ǽǫǲ Ǩ 1970-ǫ ǩǴǪȁ.  

¾ ǑȄǪǮ, ǴǧǱǦǪǦȄǿǮǫ ǧǴǱǫǫ ǷǴǨǫǶǾǫǳǳȁǲǮ ǷǵǴǷǴǧǳǴǷǸȅǲǮ, 
ǷǸǦǱǮ ǭǦǶǦǧǦǸȁǨǦǸȂ ǳǦǲǳǴǩǴ ǧǴǱȂǾǫ Ǯ ǳǫ ǳǹǬǪǦǸȂǷȅ Ǩ ǵǶǫǬǳǫǯ 
ǮǳǪǹǷǸǶǮǦǱȂǳǴǯ ǴǶǩǦǳǮǭǦǼǮǮ. ǗǫǯǽǦǷ ǧǴǱȂǾǮǳǷǸǨǴ 
ǪǮǭǦǯǳǫǶǴǨ, ǵǶǴǩǶǦǲǲǮǷǸǴǨ, ǦǶǻǮǸǫǰǸǴǶǴǨ, ǨǶǦǽǫǯ Ǯ ȄǶǮǷǸǴǨ 
ǳǫǨǴǭǲǴǬǳǴ ǳǮ ǰ ǽǫǲǹ ǵǶǮǳǹǪǮǸȂ: ǴǳǮ ǱǫǩǰǴ ǹǯǪǹǸ Ǯǭ ǱȄǧǴǯ 
ǰǴǲǵǦǳǮǮ ǮǱǮ ǷǴǭǪǦǪǹǸ ǷǴǧǷǸǨǫǳǳǹȄ.  

¾ ǓǦǽǦǨ çǷǸǶǴǮǸȂè ǸǦǰǮǻ ǱȄǪǫǯ, Ǩȁ ǵǶǴǷǸǴ ǴǸǨǦǪǮǸǫ Ǯǻ ǴǸ Ƿǫǧȅ, 
Ǧ ǮǲǫǳǳǴ ǴǳǮ Ǯ ǷǴǭǪǦȄǸ ǳǴǨǹȄ ǷǸǴǮǲǴǷǸȂ. ǒǴǬǳǴ ǹǷǵǫǾǳǴ 
ǾǮǸȂ ǷǵǫǼǴǪǫǬǪǹ Ǩ ǰǴǱǴǳǮǮ Ǩ ǐǶǦǷǳǴǰǦǲǫǳǷǰǫ, ǳǴ ǳǫǨǴǭǲǴǬǳǴ 
ǷǴǭǪǦǸȂ çǾǦǶǦǾǰǹè ǵǶǴǩǶǦǲǲǮǷǸǴǨ ð ǸǴǩǪǦ ǨǷǫ ǴǷǸǦǱȂǳȁǫ, 
ǰǦǰǮǫ ǫǷǸȂ Ǩ ǷǸǶǦǳǫ, ǱǮǧǴ ǹǫǪǹǸ, ǱǮǧǴ ǵǫǶǫǰǨǦǱǮǺǮǼǮǶǹȄǸǷȅ Ǩ 
ǰǴǩǴ-ǸǴ ǫǿȆ. ǆ ǳǦǶǦǿǮǨǦǸȂ ǵǶǴǮǭǨǴǪǷǸǨǴ ǷǸǦǱǮ Ǯ ǹǩǱȅ 
ǧǫǷǷǲȁǷǱǫǳǳǴ ð ȃǸǴ ǪǫǾǫǨǱǫ ǷǪǫǱǦȄǸ ǳǫ ǹ ǳǦǷ. 



¾ǈǴ-ǨǸǴǶȁǻ, ǶǦǪǮǰǦǱȂǳǴ ǮǭǲǫǳǮǱǷȅ ǲǫǻǦǳǮǭǲ 
ǰǴǳǰǹǶǫǳǼǮǮ: ǷǫǩǴǪǳȅ ǱǮǪǫǶǦǲǮ ǷǸǦǳǴǨȅǸǷȅ 
ǴǸǶǦǷǱǮ, ǵǶǴǪǹǰǼǮȅ ǰǴǸǴǶȁǻ Ƿ ǰǦǬǪȁǲ ǪǳȆǲ 
ǷǴǨǫǶǾǫǳǷǸǨǹǫǸǷȅ, ǳǴ ǼǫǳǦ ǰǴǸǴǶǴǯé ǵǴǷǸǴȅǳǳǴ 
ǷǳǮǬǦǫǸǷȅ.  

¾ǊǴǷǸǦǸǴǽǳǴ ǵǴǷǲǴǸǶǫǸȂ, Ǩ ǰǦǰǴǯ ǷǸǫǵǫǳǮ 
ǮǭǲǫǳǮǱǮǷȂ ǸǫǱǫǺǴǳȁ Ǯ ǰǴǲǵȂȄǸǫǶȁ, 
ǲǫǪǮǼǮǳǷǰǮǫ ǸǫǻǳǴǱǴǩǮǮ Ǯ ǷǶǫǪǷǸǨǦ ǵǫǶǫǪǦǽǮ 
ǪǦǳǳȁǻ, ǽǸǴǧȁ ȃǸǴ ǴǷǴǭǳǦǸȂ.  

¾ǣǸǴ ǴǭǳǦǽǦǫǸ, ǽǸǴ ǭǦǪǦǽǫǯ ǷǴǨǶǫǲǫǳǳǴǯ ȃǰǴǳǴǲǮǰǮ 
ȅǨǱȅǫǸǷȅ ǳǫ ǲǴǧǮǱǮǭǦǼǮȅ ǸǶǹǪǴǨȁǻ ǶǫǷǹǶǷǴǨ, Ǧ 
ǷǴǰǶǦǿǫǳǮǫ Ǯǻ ǮǷǵǴǱȂǭǴǨǦǳǮȅ Ǩ ǨǫǪǹǿǮǻ ǴǸǶǦǷǱȅǻ. 
ǎ ǰǴǩǴ ǸǹǸ ǲǴǧǮǱǮǭǴǨȁǨǦǸȂ? ǕǴǷǹǪǴǲǴǫǰ?..  ǇǴǱǫǫ 
ǸǴǩǴ, ǲǴǧǮǱǮǭǦǼǮȅ ǨǷǫǩǪǦ ǵǶǫǪǵǴǱǦǩǦǱǦ ǲǦǷǾǸǦǧȁ, 
Ǧ ǴǳǮ, Ǩ ǷǨǴȄ ǴǽǫǶǫǪȂ, ǵǴǨȁǾǫǳǮǫ ǮǭǪǫǶǬǫǰ Ǯ 
ǲǫǳȂǾǹȄ ǩǮǧǰǴǷǸȂ ǵǶǴǮǭǨǴǪǷǸǨǦ ð ǮǲǫǳǳǴ ǸǴ, ǽǸǴ 
ǷǫǯǽǦǷ ǳǮǰǫǲ ǳǫ ǨǴǷǸǶǫǧǴǨǦǳǴ. 

 



¾ ǈ-ǸǶǫǸȂǮǻ, ǶǦǪǮǰǦǱȂǳǴ ǮǭǲǫǳǮǱǴǷȂ ǷǴǴǸǳǴǾǫǳǮǫ ǵǴǳȅǸǮǯ 
ǳǦǰǴǵǱǫǳǮȅ Ǯ ǵǴǸǶǫǧǱǫǳǮȅ. ǓǦ ǵǶǴǸȅǬǫǳǮǮ ǨǷǫǯ 
ǮǳǪǹǷǸǶǮǦǱȂǳǴǯ ȃǵǴǻǮ ǽǫǱǴǨǫǰ ǨǴǷǵǶǮǳǮǲǦǱǷȅ 
ǵǶǴǲȁǾǱǫǳǳǮǰǴǲ ǰǦǰ ǳǫǮǭǧǫǬǳǴǫ ǭǱǴ: ǫǲǹ ǳǹǬǳǴ ǧȁǱǴ 
ǵǱǦǸǮǸȂ ǭǦǶǵǱǦǸǹ, Ǯ ǴǳǦ ǨǰǱȄǽǦǱǦǷȂ, ǵǴǳȅǸǳǴǫ ǪǫǱǴ, Ǩ 
ǮǭǪǫǶǬǰǮ ǳǦǶȅǪǹ Ƿ ǷȁǶȂȆǲ Ǯ ǲǦǸǫǶǮǦǱǦǲǮ.  

¾ ǔǪǳǦǰǴ ǷǫǯǽǦǷ ǴǰǦǭȁǨǦǫǸǷȅ, ǽǸǴ çǴǷǳǴǨǳȁǫ ǺǴǳǪȁè ǨǷǫ ǧǴǱǫǫ 
ǷǴǷǶǫǪǴǸǦǽǮǨǦȄǸǷȅ ǳǫ Ǩ ǬǫǱǫǭǰǦǻ Ǯ ǧǫǸǴǳǫ, Ǧ Ǩ ǩǴǱǴǨǦǻ, Ǯ 
ǵǴǸǴǲǹ ǽǫǲ ǧǴǱȂǾǫ ǽǫǱǴǨǫǰ ǵǴǸǶǫǧǱȅǫǸ ð ǮǳǺǴǶǲǦǼǮǮ, 
ǭǳǦǳǮǯ, ǴǧǶǦǭǴǨ, ǨǵǫǽǦǸǱǫǳǮǯ, ǴǧǿǫǳǮȅ ð Ǹǫǲ ǧǴǱȂǾǫ Ǽǫǳǳȁǻ 
ǶǫǾǫǳǮǯ Ǵǳ ǷǲǴǬǫǸ ǵǶǫǪǱǴǬǮǸȂ. ǕǴǸǶǫǧǱǫǳǮǫ ǷǸǦǱǴ 
ǷǶǫǪǷǸǨǴǲ ǹǲǳǴǬǫǳǮȅ ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǰǦǵǮǸǦǱǦ, Ǧ ǳǫ 
ǳǫǮǭǧǫǬǳȁǲ ǨȁǽǫǸǴǲ Ǯǭ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǫǭǹǱȂǸǦǸǦ.  

¾ ǒǫǬǪǹ Ǹǫǲ ǷǦǲǦ ǮǪǫȅ ǲǴǧǮǱǮǭǦǼǮǮ, Ǩ ǰǴǳǫǽǳǴǲ ǷǽȆǸǫ, 
ǷǨǴǪǮǱǦǷȂ ǰ ǸǴǲǹ, ǽǸǴǧȁ ǲǫǳȂǾǫ ǴǷǸǦǨǱȅǸȂ ǸǶǹǪȅǿǫǲǹǷȅ Ǯ 
ǧǴǱȂǾǫ ǳǦǰǦǵǱǮǨǦǸȂ ǪǱȅ ǧǹǪǹǿǫǩǴ ǵǶǴǮǭǨǴǪǷǸǨǦ, ǪǱȅ ǳǴǨȁǻ 
ǮǳǨǫǷǸǮǼǮǯ, ǪǱȅ ȃǰǴǳǴǲǮǽǫǷǰǴǯ ȃǰǷǵǦǳǷǮǮ. ǣǸǴ ǫǿȆ ǴǪǳǦ 
ǵǶǮǽǮǳǦ ǸǴǩǴ, ǵǴǽǫǲǹ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǳǦȅ ȃǰǴǳǴǲǮǰǦ ǳǫ 
ǷǸǶǴǮǸǷȅ Ǯǭ-ǵǴǪ ǵǦǱǰǮ, Ǧ ǸǴǱȂǰǴ ǶǦǭǶǹǾǦǫǸǷȅ ǵǴǪǴǧǳȁǲǮ 
ǲǫǸǴǪǦǲǮ ǹǵǶǦǨǱǫǳǮȅ. 

 



¾ ǈ-ǽǫǸǨǫǶǸȁǻ, ǴǷǳǴǨǳȁǲ ǪǶǦǯǨǫǶǴǲ ǵǴǷǸǮǳǪǹǷǸǶǮǦǱȂǳǴǯ ȃǰǴǳǴǲǮǰǮ 
ȅǨǱȅǫǸǷȅ ǰǴǳǫǽǳǴǫ ǵǴǸǶǫǧǱǫǳǮǫ, Ǯ ȃǸǴ ǶǴǬǪǦǫǸ ǫǿȆ ǪǨǦ ǨȁǭǴǨǦ. Ǘ 
ǴǪǳǴǯ ǷǸǴǶǴǳȁ, ǲǴǧǮǱǮǭǦǼǮȅ ǵǶǫǪǵǴǱǦǩǦǱǦ ǮǷǰǹǷǷǸǨǫǳǳǴǫ 
ǷǪǫǶǬǮǨǦǳǮǫ ǵǴǸǶǫǧǱǫǳǮȅ, Ǧ ǴǳǴ Ǩ ǳȁǳǫǾǳǮǻ ǹǷǱǴǨǮȅǻ ǳǫǮǭǧǫǬǳǴ 
ǴǷǸǦǳǴǨǮǸ Ǯ ȃǰǴǳǴǲǮǽǫǷǰǮǯ ǵǶǴǩǶǫǷǷ, ǵǴǸǴǲǹ ǽǸǴ, ǽǸǴǧȁ ǵǴǰǹǵǦǸȂ 
ǷǦǲȁǫ ǵǫǶǫǪǴǨȁǫ ǩǦǪǬǫǸȁ Ǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǳǴǨǮǳǰǮ, ǱȄǪǮ ǪǴǱǬǳȁ 
Ƿ ǱǮǻǨǴǯ ǹǪǴǨǱǫǸǨǴǶǮǸȂ ǵǶǴǽǮǫ ǵǴǸǶǫǧǳǴǷǸǮ. ǉǴǱǴǪǳȁǯ iPhone7 ǳǫ 
ǰǹǵǮǸ ð ǵǴȃǸǴǲǹ, ǴǸǳȅǨ ǹ ǱȄǪǫǯ ǽǦǷǸȂ ǪǴǻǴǪǴǨ, ǵǶǴǩǶǫǷǷǦ ǳǫ ǹǷǰǴǶǮǸȂ. 
Ǘ ǪǶǹǩǴǯ ǷǸǴǶǴǳȁ, ǷǴǨǶǫǲǫǳǳǴǫ ǵǴǸǶǫǧǱǫǳǮǫ ǳǦ 60-70% ǵǶǫǪǷǸǦǨǱȅǫǸ 
ǷǴǧǴǯ ǵǴǸǶǫǧǱǫǳǮǫ ǹǷǱǹǩ, ǸǴ ǫǷǸȂ ǵǶǴǪǹǰǼǮǮ ǲǫǱǰǮǻ ǵǶǫǪǵǶǮȅǸǮǯ, 
ǰǴǸǴǶȁǫ ǵǶǦǰǸǮǽǫǷǰǮ ǳǫ ǵǴǪǪǦȄǸǷȅ ǼǫǳǸǶǦǱǮǭǦǼǮǮ. ǘǦǰ ǽǸǴ ǸǹǸ 
ǵǶǫǪǱǦǩǦǫǸǷȅ ǲǴǧǮǱǮǭǴǨȁǨǦǸȂ? 

¾ ǕǶǮ ȃǸǴǲ ǲȁ ǳǫ ǩǴǨǴǶǮǲ Ǵ ǲǦǷǷǫ ǵǶǴǽǮǻ ǴǧǷǸǴȅǸǫǱȂǷǸǨ: ǩǱǴǧǦǱȂǳǴǲ 
ǵǫǶǫǸǴǰǫ ǰǦǵǮǸǦǱǦ Ǯ ǲǮǩǶǦǼǮǮ, ǴǸǰǶȁǸȁǻ ǩǶǦǳǮǼǦǻ Ǯ ǨǴǭǲǴǬǳǴǷǸǮ 
ǪǮǷǸǦǳǼǮǴǳǳǴǯ ǭǦǳȅǸǴǷǸǮ, Ǯ Ǹ.Ǫ. Ǯ Ǹ.ǵ. ǓǦǰǴǳǫǼ, ǷǦǲ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǯ 
ǵǶǴǩǶǫǷǷ, ǰǴǸǴǶȁǯ Ǩ ǧȁǱȁǫ ǨǶǫǲǫǳǦ ǾȆǱ Ǯǭ ǰǶǹǵǳǴǯ ǮǳǪǹǷǸǶǮǮ Ǩ 
ǲǦǱȁǯ ǧǮǭǳǫǷ, Ǯǭ çǨǴǫǳǰǮè Ǩ ǩǶǦǬǪǦǳǷǰǮǯ ǷǫǰǸǴǶ, ǷǫǯǽǦǷ ǵǴǲǫǳȅǱ 
ǳǦǵǶǦǨǱǫǳǮǫ: Ƿ ǳǦǽǦǱǦ 1990-ǻ ǩǴǪǴǨ Ǩ ǵǫǶǫǪǴǨȁǻ ǷǸǶǦǳǦǻ ǽǮǷǸȁǯ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǯ ǸǶǦǳǷǺǫǶǸ ǮǪȆǸ Ǯǭ ǩǶǦǬǪǦǳǷǰǴǩǴ ǷǫǰǸǴǶǦ Ǩ 
ǴǧǴǶǴǳǳȁǯ, Ǧ ǷǸǦǶǸǦǵȁ Ƿ ǳǦǽǦǱǦ XXI ǨǫǰǦ ǵǶǴǮǭǨǴǪȅǸ ǧǴǱȂǾǫ 
ǮǳǳǴǨǦǼǮǯ, ǽǫǲ ǵǶǴǲȁǾǱǫǳǳȁǫ ǩǮǩǦǳǸȁ. ǎ ǸǴǱȂǰǴ ǹ ǳǦǷ ǪǹǲǦȄǸ, 
ǧǹǪǸǴ ǳǴǨǦȅ ǧǦǱǱǮǷǸǮǽǫǷǰǦȅ ǶǦǰǫǸǦ ǹǷǰǴǶǮǸ ǶǦǭǨǮǸǮǫ ǵǶǴǮǭǨǴǪǷǸǨǦ 
ǨǮǪǫǴǲǦǩǳǮǸǴǺǴǳǴǨ, Ǧ ǩǴǷǰǴǶǵǴǶǦǼǮȅ ǴǷǽǦǷǸǱǮǨǮǸ ǲǮǶ ǷǦǲȁǲǮ 
ǵǫǶǫǪǴǨȁǲǮ ǸǫǻǳǮǽǫǷǰǮǲǮ ǳǴǨǮǳǰǦǲǮ. 

 



¾ ǒǫǻǦǳǮǭǲ ǨǷǸǶǦǮǨǦǳǮȅ ǰǴǳǰǶǫǸǳȁǻ ǮǳǳǴǨǦǼǮǯ Ǩ ǴǧǿǹȄ ǰǦǳǨǹ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǵǴǱǮǸǮǰǮ ǶǦǷǰǶȁǨǦǫǸ ǹǰǶǦǮǳǷǰǮǯ 
ȃǰǴǳǴǲǮǷǸ, ǵǶǫǪǷǫǪǦǸǫǱȂ ǷǴǨǫǸǦ ǜǫǳǸǶǦ ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǮǳǸǫǩǶǦǼǮǮ Ǯ 
ǹǷǸǴǯǽǮǨǴǩǴ ǶǦǭǨǮǸǮȅ ǖǴǲǦǳ ǐǴǲȁǭǦ. 

¾ ǐǦǰ ǵǮǾǫǸ ǖǴǲǦǳ ǐǴǲȁǭǦ, ǲǳǴǩǴǩǶǦǳǳǴǷǸȂ ǨǴǷǻǴǪȅǿǮǻ ǮǳǳǴǨǦǼǮǯ 
ǵǶǫǨǶǦǿǦǫǸ ǱȄǧǹȄ ǵǴǵȁǸǰǹ Ǯǻ ǰǱǦǷǷǮǺǮǰǦǼǮǮ Ǩ ǪǴǨǴǱȂǳǴ ǳǫǵǶǴǷǸǹȄ 
ǭǦǸǫȄ. ǈ ǸǴ Ǭǫ ǨǶǫǲȅ, ǧǫǷǵǶǫǼǫǪǫǳǸǳȁǯ ǲǦǷǾǸǦǧ ǵǶǴǮǷǻǴǪȅǿǮǻ 
ǮǭǲǫǳǫǳǮǯ ǳǫǨǴǭǲǴǬǳǴ ǴǻǨǦǸǮǸȂ ǧǫǭ ǹǽȆǸǦ ǨǭǦǮǲǴǷǨȅǭǮ Ǯ ǷǵǫǼǮǦǱǮǭǦǼǮǮ 
ǵǶǴǶȁǨǴǨ Ǩ ǷǴǨǫǶǾǫǳǳǴ ǶǦǭǳȁǻ ǷǺǫǶǦǻ. ǕǶǫǪǷǫǪǦǸǫǱȂ ǷǴǨǫǸǦ ǜǫǳǸǶǦ 
ȃǰǴǳǴǲǮǽǫǷǰǴǯ ǮǳǸǫǩǶǦǼǮǮ Ǯ ǹǷǸǴǯǽǮǨǴǩǴ ǶǦǭǨǮǸǮȅ ǨȁǷǸǶǦǮǨǦǫǸ ǨǷȄ 
ǷǴǨǴǰǹǵǳǴǷǸȂ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǳǦǵǶǦǨǱǫǳǮǯ Ǩ ǨǮǪǫ ǸǶȆǻ ǰǱǦǷǸǫǶǴǨ, 
ǭǦǪǦȄǿǮǻ ǴǷǳǴǨǳȁǫ ǵǦǶǦǲǫǸǶȁ ǪǱȅ ǪǦǱȂǳǫǯǾǫǩǴ ǩǱǴǧǦǱȂǳǴǩǴ ǷǴǼǮǦǱȂǳǴ-
ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ. 

¾ ǘǶǦǳǷǲǮǷǷǮǴǳǳȁǯ ǰǱǦǷǸǫǶ ǴǸǨǫǽǦǫǸ ǭǦ ǶǦǷǵǶǫǪǫǱǫǳǮǫ ǶǫǷǹǶǷǴǨ Ǯ 
ǰǴǳǫǽǳȁǻ ǵǶǴǪǹǰǸǴǨ ǲǫǬǪǹ ǼǫǳǸǶǦǲǮ Ǯ ǵǫǶǮǺǫǶǮǫǯ ǲǮǶǴǨǴǯ ȃǰǴǳǴǲǮǰǮ Ǯ 
ǲǫǬǪǹ ǫȆ ǴǸǪǫǱȂǳȁǲǮ ǷǫǩǲǫǳǸǦǲǮ. ǕǶǮ ȃǸǴǲ, ǴǷǳǴǨǳȁǲǮ ǶǫǷǹǶǷǦǲǮ ǲǴǩǹǸ 
ǧȁǸȂ ǮǷǸǴǽǳǮǰǮ ȃǳǫǶǩǮǮ, ǵǶǮǶǴǪǳǴǫ ǷȁǶȂǫ, ǽǫǱǴǨǫǽǫǷǰǮǯ ǰǦǵǮǸǦǱ Ǯ Ǹ.Ǫ. 

¾ ǕǶǴǼǫǷǷǮǳǩǴǨȁǯ ǰǱǦǷǸǫǶ ǴǧȀǫǪǮǳȅǫǸ ǸǫǻǳǴǱǴǩǮǮ, ǵǶǮǲǫǳȅǫǲȁǫ ǪǱȅ 
ǴǧǶǦǧǴǸǰǮ ǨǷǫǻ ǨǮǪǴǨ ǶǫǷǹǶǷǴǨ ǮǱǮ ǷǨȅǭǦǳǳȁǫ Ƿ ǴǷǹǿǫǷǸǨǱǫǳǮǫǲ 
ǴǷǳǴǨǳȁǻ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǻ ǵǶǴǼǫǷǷǴǨ. 

¾ ǆǳǸǶǴǵǴǼǫǳǸǶǮǽǫǷǰǮǯ ǰǱǦǷǸǫǶ ǰǦǰ ǧȁ ǭǦǲȁǰǦǫǸ ǳǦ Ƿǫǧȅ ǨǷȄ ǷǴǨǴǰǹǵǳǴǷǸȂ 
ǸǫǻǳǴǱǴǩǮǯ Ǯ ǴǸǨǫǽǦǫǸ ǭǦ ǺǮǭǮǽǫǷǰǹȄ ǴǵǸǮǲǮǭǦǼǮȄ ǽǫǱǴǨǫǽǫǷǰǴǩǴ ǨǮǪǦ, 
ǺǴǰǹǷǮǶǹȅǷȂ ǳǦ ǫǩǴ ǶǫǮǳǸǫǩǶǦǼǮǮ Ǩ ǮǭǲǫǳȅȄǿǫǲǷȅ ǲǦǸǫǶǮǦǱȂǳǴǲ ǲǮǶǫ. 
ǕǴ ǷǹǸǮ, ǨȁǵǴǱǳȅȅ ǭǦǪǦǽǹ çǦǵǩǶǫǯǪǦè ǽǫǱǴǨǫǰǦ, ǰǦǰ ǼǫǳǸǶǦ ǴǷǨǴǫǳǮȅ 
ǼǮǨǮǱǮǭǦǼǮǴǳǳȁǻ ǨȁǩǴǪ. 

¾ ǐǦǬǪȁǯ ǰǱǦǷǸǫǶ ǷǴǷǸǴǮǸ Ǯǭ ǷǺǫǶ, Ǧ ǷǺǫǶȁ ð Ǯǭ ǳǦǵǶǦǨǱǫǳǮǯ, ǩǪǫ ǷǴǧǶǦǳȁ 
ǪǫǷȅǸǰǮ ǷǨȅǭǦǳǳȁǻ ǪǶǹǩ Ƿ ǪǶǹǩǴǲ ǸǫǻǳǴǱǴǩǮǯ. 



¾ ǊǱȅ ǷǸǶǦǳ, Ǩ ǸǴǲ ǽǮǷǱǫ Ǯ ǖǴǷǷǮǮ, ǭǦȅǨǱȅȄǿǮǻ Ǵ ǷǨǴȆǲ 
ǬǫǱǦǳǮǮ ǵǶǮǷǴǫǪǮǳǮǸȂǷȅ ǰ ǮǳǳǴǨǦǼǮǴǳǳǴǲǹ ǰǱǹǧǹ, 
ǴǸǰǶȁǸȁ ǨǷǫ ǪǦǳǳȁǫ ǵǴ ǮǷǸǴǶǮȅǲ ǹǷǵǫǻǴǨ Ǯ ǳǫǹǪǦǽ, 
ǵǶǴǮǭǴǾǫǪǾǮǻ Ǩ ǻǴǪǫ ȃǸǴǩǴ ǩǱǴǧǦǱȂǳǴǩǴ ȃǰǷǵǫǶǮǲǫǳǸǦ.  

¾ ǈ ǳǦǽǦǱǫ XXI ǨǫǰǦ ǷǸǶǴǮǸȂ ǳǦǼǮǴǳǦǱȂǳǹȄ ǮǳǳǴǨǦǼǮǴǳǳǹȄ 
ǷǮǷǸǫǲǹ ǩǴǶǦǭǪǴ ǵǶǴǿǫ, ǵǴǷǰǴǱȂǰǹ ǵǫǶǨǴǵǶǴǻǴǪǼȁ ǹǬǫ 
ǵǴǪǦǶǮǱǮ ǲǮǶǹ ǷǨǴǯ ǴǵȁǸ ǵǴǰǴǶǫǳǮȅ ǮǳǳǴǨǦǼǮǴǳǳȁǻ 
ǨǫǶǾǮǳ.  

¾ ǔǪǳǦǰǴ ȃǸǴ ǷǸǶǴǮǸǫǱȂǷǸǨǴ ǴǰǦǬǫǸǷȅ ǵǶǴǿǫ ǸǴǱȂǰǴ Ǩ ǸǴǲ 
ǷǱǹǽǦǫ, ǫǷǱǮ ǲǮǶǴǨǴǯ ǴǵȁǸ, ǳǦǰǴǵǱǫǳǳȁǯ 
ǽǫǱǴǨǫǽǫǷǸǨǴǲ, ǧǹǪǫǸ ǵǶǮǳȅǸ ǨǴ ǨǳǮǲǦǳǮǫ Ǯ 
ǮǷǵǴǱȂǭǴǨǦǳ Ǩ ǵǴǱǳǴǯ ǲǫǶǫ, Ǧ ǸǹǸ ǳǦ ǵǹǸǮ ǲǴǩǹǸ ǨǷǸǦǸȂ 
ǴǸǷǹǸǷǸǨǮǫ ǷǴǼǮǦǱȂǳǴǯ ǧǦǭȁ ǵǫǶǫǲǫǳ, ǷǱǦǧǦȅ 
ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǦȅ ǷǴǱǮǪǦǶǳǴǷǸȂ ǹǽȆǳȁǻ Ǯ ǮǳǬǫǳǫǶǴǨ, 
ǳǮǭǰǦȅ ǴǼǫǳǰǦ ǴǧǿǫǷǸǨǴǲ ǩǱǦǨǳȁǻ ǪǨǮǬǹǿǮǻ ǷǮǱ 
ǵǶǴǩǶǫǷǷǦ ǳǴǨǴǩǴ ǨǶǫǲǫǳǮ ǨǵǱǴǸȂ ǪǴ ǳǫǵǶǮȅǸǮȅ 
ǴǧǿǫǷǸǨǴǲ Ǯ ǪǦǬǫ ǴǸǰǶȁǸǦȅ ǨǶǦǬǪǫǧǳǴǷǸȂ ǰ 
ǵǶǫǪǷǸǦǨǮǸǫǱȅǲ ǽǦǷǸǳǴǩǴ ǧǮǭǳǫǷǦ, ǽǸǴ ǲǴǬǫǸ ǱǮǾǮǸȂ 
ǵǴǱǮǸǮǰǹ ǶǦǭǨǮǸǮȅ ǳǦ ǮǳǳǴǨǦǼǮǴǳǳǴǯ ǴǷǳǴǨǫ 
ǷǴǼǮǦǱȂǳǴǯ Ǯ ǵǴǱǮǸǮǽǫǷǰǴǯ ǵǴǪǪǫǶǬǰǮ. 

 



ǓǦ ǷǫǩǴǪǳȅ ǩǱǦǨǳǴǯ ǭǦǪǦǽǫǯ 

ǖǴǷǷǮǮ ȅǨǱȅǫǸǷȅ ǵǶǫǴǪǴǱǫǳǮǫ 

ǩǱǹǧǴǰǴǩǴ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ 

ǴǸǷǸǦǨǦǳǮȅ, Ǩ ǽǦǷǸǳǴǷǸǮ, 

ǹǨǫǱǮǽǫǳǮǫ ǪǴǱǮ ǫȆ ǳǦǹǰǴȆǲǰǴǯ 

ǵǶǴǪǹǰǼǮǮ Ǩ ǲǮǶǫ. ǐǦǰ ǲǴǬǳǴ 

ǶǫǾǮǸȂ ȃǸǹ ǭǦǪǦǽǹ, ǵǴǵȁǸǦǫǲǷȅ 

ǴǵǮǷǦǸȂ Ǩ ȃǸǴǯ ǩǱǦǨǫ. ǘǹǸ ǧǹǪǹǸ ǳǫ 

ǩǱǹǧǴǰǴǲȁǷǱǫǳǳȁǫ ǶǦǷǷǹǬǪǫǳǮȅ 

ǦǨǸǴǶǴǨ. ǘǴ, ǽǸǴ ǲȁ ǻǴǸǫǱǮ 

ǪǴǳǫǷǸǮ ǪǴ ǽǮǸǦǸǫǱǫǯ, ǶǦǷǵǮǷǦǳǴ 

Ǩ ǵǶǫǪȁǪǹǿǮǻ ǦǧǭǦǼǦǻ, ǩǱǦǨǦǻ Ǯ 

ǽǦǷǸȅǻ ǰǳǮǩǮ. ǍǪǫǷȂ ǵǶǮǨǫǪǫǳȁ 

ǽǮǷǸǴ ǲǳǫǳǮȅ ǳǫ ǵǴǷǱǫǪǳǮǻ ǱǮǼ Ǩ 

ǳǦǹǰǫ ǳǦ Ǹǫǲǹ, ǽǸǴ ǳǦǲ ǲǫǾǦǫǸ Ǩ 

ǴǵǫǶǫǬǦȄǿǫǲ ǶǦǭǨǮǸǮǮ Ǩ ǷǺǫǶǫ 

ǨȁǷǴǰǮǻ ǸǫǻǳǴǱǴǩǮǯ, ǰǦǰ Ƿ ȃǸǮǲ 

ǧǴǶǴǸȂǷȅ Ǯ ǽǸǴ ǪǫǱǦǸȂ, ǽǸǴǧȁ 

ȃǸǴǩǴ ǳǫ ǧȁǱǴ ð ǵǶǫǩǶǦǪ ǳǦ ǵǹǸǮ 

ǵǶǴǩǶǫǷǷǦ. ǎ ǳǫ ǸǴǱȂǰǴ Ǩ ǖǴǷǷǮǮ. 
 



¾ ǋǷǱǮ ǲȁ ǵǴǷǲǴǸǶǮǲ ǳǦ ǳǦǹǰǴǴǶǮǫǳǸǮǶǴǨǦǳǳȁǫ Ǯ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮ ǶǦǭǨǮǨǦȄǿǮǫǷȅ Ǯ ǶǦǭǨǮǸȁǫ ǷǸǶǦǳȁé ǈ ȃǸǮǻ 
ǷǸǶǦǳǦǻ ǨǭǦǮǲǴǪǫǯǷǸǨǮǫ ǳǦǹǰǮ Ǯ ǨǱǦǷǸǮ, ǴǸǳǴǾǫǳǮȅ ǨǱǦǷǸǮ Ǯ 
ǴǧǿǫǷǸǨǦ ǴǷǳǴǨǦǳȁ ǳǦ ǩǱǹǧǴǰǴǲ ǪǴǨǫǶǮǮ. ǎ ǳǦǹǰǦ ȅǨǱȅǫǸǷȅ 
ǨǫǪǹǿǫǯ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǯ ǷǮǱǴǯ ȃǰǴǳǴǲǮǰǮ. ǔǳǦ ǵǴǪǳǮǲǦǫǸ 
ǷǹǲǲǦǶǳȁǯ ǮǳǸǫǱǱǫǰǸ ǳǦǼǮǮ, ǴǳǦ ǵǴǪǳǮǲǦǫǸ ǰǹǱȂǸǹǶǳȁǯ 
ǹǶǴǨǫǳȂ ǷǸǶǦǳȁ. 

¾ ǐ ǷǴǬǦǱǫǳǮȄ, ǫǷǱǮ ǵǴǷǲǴǸǶǫǸȂ ǳǦ ǶǴǷǷǮǯǷǰǹȄ ǳǦǹǰǹ, ǴǳǦ ǵǴ 
ǨǷǫǲ ȃǸǮǲ ǳǦǵǶǦǨǱǫǳǮȅǲ ǷǰǴǶǫǫ ǳǦǻǴǪǮǸǷȅ ǳǦ ǴǸǶǮǼǦǸǫǱȂǳǴǲ 
ǸǶǫǳǪǫ. ǣǸǴ, ǰǴǳǫǽǳǴ, ǨȁǭȁǨǦǫǸ ǳǫǹǪǴǨǱǫǸǨǴǶǫǳǮǫ ǹ ǨǱǦǷǸǮ Ǯ 
ǴǧǿǫǷǸǨǦ. ǥ ǷǽǮǸǦȄ, ǽǸǴ ǴǷǳǴǨǳǦȅ ǳǦǾǦ ǵǶǴǧǱǫǲǦ ǭǦǰǱȄǽǦǫǸǷȅ 
Ǩ ǸǴǲ, ǽǸǴ ǲȁ ǪǴǱǬǳȁ ǨǫǶǳǹǸȂ ǖǴǷǷǮǯǷǰǴǯ ǦǰǦǪǫǲǮǮ ǳǦǹǰ 
ǪǴǨǫǶǮǫ Ǯ ǹǨǦǬǫǳǮǫ ǨǱǦǷǸǮ Ǯ ǴǧǿǫǷǸǨǦ. ǈǴǴǧǿǫ, ǱȄǧǴǫ 
ǪǴǨǫǶǮǫ ǷǸǶǴǮǸǷȅ ǳǦ ǰǴǳǷǫǳǷǹǷǫ. ǒȁ ǴǧȅǭǦǸǫǱȂǳǴ ǪǴǱǬǳȁ 
ǪǴǧǮǸȂǷȅ ǰǴǳǷǫǳǷǹǷǦ Ƿ ǨǱǦǷǸȂȄ ǴǸǳǴǷǮǸǫǱȂǳǴ ǴǼǫǳǰǮ 
ǷǴǷǸǴȅǳǮȅ ǳǦǹǰǮ Ǩ ǷǸǶǦǳǫ.  

¾ ǥ ǷǽǮǸǦȄ, ǽǸǴ ǴǳǴ ǧǱǮǭǰǴ ǰ ǰǦǸǦǷǸǶǴǺǮǽǫǷǰǴǲǹ. ǘǦǰ ǨǴǸ, ǳǦǪǴ 
ǪǴǧǮǸȂǷȅ ǰǴǳǷǫǳǷǹǷǦ Ǩ ǵǴǳǮǲǦǳǮǮ ǵǶǮǽǮǳ, ǵǴǽǫǲǹ ȃǸǴ 
ǵǶǴǮǭǴǾǱǴ. ǒȁ ǪǴǱǬǳȁ ǪǴǧǮǸȂǷȅ ǰǴǳǷǫǳǷǹǷǦ Ǩ ǸǴǲ, ǽǸǴǧȁ 
ǴǵǶǫǪǫǱǮǸȂ ǸǶǦǫǰǸǴǶǮǮ ǨȁǻǴǪǦ Ǯǭ ȃǸǴǩǴ ǷǴǷǸǴȅǳǮȅ. ǥ ǪǹǲǦȄ, 
ǽǸǴ ǸǦǰǮǻ ǸǶǦǫǰǸǴǶǮǯ ǳǫǲǳǴǩǴ, Ǧ ǲǴǬǫǸ ǧȁǸȂ, ǨǷǫǩǴ ǴǪǳǦ. ǎ, 
ǳǦǰǴǳǫǼ, ǪǴǧǮǸȂǷȅ ǰǴǳǷǫǳǷǹǷǦ Ǩ ǸǴǲ, ǰǦǰǴǨǦ ǶǴǱȂ 
ǺǹǳǪǦǲǫǳǸǦǱȂǳǴǯ ǳǦǹǰǮ Ǯ ǖǆǓ ǵǶǮ ǵǫǶǫǪǨǮǬǫǳǮǮ ǵǴ ȃǸǴǯ 
ǸǶǦǫǰǸǴǶǮǮ. 

 



¾ ǐǦǰǮǫ, ǳǦ ǲǴǯ ǨǭǩǱȅǪ, ǵǶǮǽǮǳȁ ǰǶǮǭǮǷǳǴǩǴ ǷǴǷǸǴȅǳǮȅ ǳǦǹǰǮ Ǩ ǷǸǶǦǳǫ? 
ǋǷǸȂ ǴǧȀǫǰǸǮǨǳȁǫ Ǯ ǷǹǧȀǫǰǸǮǨǳȁǫ ǵǶǮǽǮǳȁ. ǔǧȀǫǰǸǮǨǳǦȅ ǭǦǰǱȄǽǦǫǸǷȅ 
Ǩ ǸǴǲ, ǽǸǴ ǲȁ ǵǶȁǩǳǹǱǮ Ǯǭ ǴǪǳǴǩǴ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǹǰǱǦǪǦ Ǩ ǪǶǹǩǴǯ, Ǯ 
ǷǶǦǭǹ ǭǦǻǴǸǫǱǮ ǬǮǸȂ, Ǩ ǸǴǲ ǽǮǷǱǫ Ǯ Ǩ ǳǦǹǰǫ, ǸǦǰ, ǰǦǰ ǬǮǨǹǸ ǶǦǭǨǮǸȁǫ 
ǷǸǶǦǳȁ. ǘǦǲ ǳǦǹǰǦ ǺǮǳǦǳǷǮǶǹǫǸǷȅ Ǯ ǩǴǷǹǪǦǶǷǸǨǴǲ, Ǯ 
ǵǶǴǲȁǾǱǫǳǳǴǷǸȂȄ, Ǯ ȃǰǴǳǴǲǮǰǴǯ. ǕǶǮǽȆǲ Ǩ ǧǴǱȂǾǫǯ ǷǸǫǵǫǳǮ 
ȃǰǴǳǴǲǮǰǴǯ, ǽǫǲ ǩǴǷǹǪǦǶǷǸǨǴǲ. Ǚ ǳǦǷ ǳǫ ǵǴǱǹǽǮǱǴǷȂ. ǎ ǳǦǹǰǦ ǵǴǵǦǱǦ 
Ǩ ǷǨǴǫǴǧǶǦǭǳǹȄ ǪǴǱǮǳǹ ǷǲǫǶǸǮ. ǉǴǷǹǪǦǶǷǸǨǴ ǹǬǫ ǳǫ ǲǴǩǱǴ 
ǺǮǳǦǳǷǮǶǴǨǦǸȂ ǫȆ Ǩ Ǹǫǻ ǴǧȀȆǲǦǻ, Ǩ ǰǦǰǮǻ ǺǮǳǦǳǷǮǶǴǨǦǱ ǗǗǗǖ, ȃǸǴ 
ǵǴǳȅǸǳǴ. ǆ ǵǶǴǲȁǾǱǫǳǳǴǷǸȂ, ǵǴ ǷǹǿǫǷǸǨǹ, ǸǦǰ Ǯ ǳǫ ǳǦǽǦǱǦ 
ǺǮǳǦǳǷǮǶǴǨǦǸȂ. ǎ ǵǶǴǧǱǫǲǦ, ǵǴ ǷǹǿǫǷǸǨǹ, Ǩ ǸǴǲ, ǽǸǴ Ǩ ǴǷǳǴǨǳǴǲ Ǩ 
ǳǦǹǰǹ ǨǰǱǦǪȁǨǦȄǸǷȅ ǨȁǷǴǰǴǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ȃǰǴǳǴǲǮǰǮ. ǆ ǳǦǾǦ 
ȃǰǴǳǴǲǮǰǦ Ǩ ǴǷǳǴǨǳǴǲ ǷȁǶȂǫǨǦȅ. ǕǴȃǸǴǲǹ, ǫǷǸǫǷǸǨǫǳǳǴ, ǵǴ ǭǦǰǴǳǦǲ 
ǰǦǵǮǸǦǱǮǷǸǮǽǫǷǰǴǯ ȃǰǴǳǴǲǮǰǮ ǨǰǱǦǪȁǨǦǸȂǷȅ Ǩ ǳǦǹǰǹ, ǽǸǴǧȁ ǵǴǱǹǽǮǸȂ 
ǧȁǷǸǶǹȄ ǵǶǮǧȁǱȂ, ǫǯ ǳǫ ǴǽǫǳȂ ǳǹǬǳǴ. 

¾ ǈǸǴǶǦȅ ǵǶǮǽǮǳǦ ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǸǴǲ, ǽǸǴ Ǩ ǳǹǱǫǨȁǫ ǩǴǪȁ ǧȁǱ ǵǶǮǳȅǸ 
ǳǫǵǶǦǨǮǱȂǳȁǯ, ǵǴ ǲǴǫǲǹ ǲǳǫǳǮȄ, ǨǫǰǸǴǶ. ǥ ǫǩǴ ǳǦǭȁǨǦȄ 
ǨǫǷǸǫǶǳǮǭǦǼǮǫǯ ǳǦǹǰǮ Ǩ ǷǸǶǦǳǫ. ǔǵȅǸȂ ǭǦǻǴǸǫǱǮ ǧȁǸȂ ǰǦǰ ǲǴǬǳǴ 
ǷǰǴǶǫǫ ǵǴǻǴǬǮǲǮ ǳǦ ǶǦǭǨǮǸȁǫ ǷǸǶǦǳȁ. ǓǴ ȃǸǴǸ ǨǫǰǸǴǶ ǨǫǷǸǫǶǳǮǭǦǼǮǮ 
ǵǶǮǨȆǱ ǰ ǸǴǲǹ, ǽǸǴ ǷǶǫǪǷǸǨǦ, ǨȁǪǫǱȅǫǲȁǫ ǳǦ ǳǦǹǰǹ, ǷǸǦǱǮ ǹǻǴǪǮǸȂ Ǯǭ 
ǦǰǦǪǫǲǮǽǫǷǰǴǩǴ ǷǫǰǸǴǶǦ. ǔǳǮ ǷǸǦǱǮ ǵǶǮǻǴǪǮǸȂ Ǩ ǹǳǮǨǫǶǷǮǸǫǸȁ, ǨǴ 
ǨǳǴǨȂ ǷǴǭǪǦǨǦǫǲȁǫ ǮǳǷǸǮǸǹǸȁ ǶǦǭǨǮǸǮȅ. ǎ ǆǰǦǪǫǲǮȅ ǳǦǹǰ, ǳǫǷǲǴǸǶȅ 
ǳǦ ǸǴ, ǽǸǴ ǴǳǦ ǵǶǴǪǴǱǬǦǱǦ ǪǦǨǦǸȂ ǳǦǮǧǴǱȂǾǮǯ ǨǰǱǦǪ, ǳǦǹǽǳȁǯ 
ǵǶǴǪǹǰǸ ǰǦǽǫǷǸǨǫǳǳǴǩǴ ǲǮǶǴǨǴǩǴ ǹǶǴǨǳȅ, Ǹǫǲ ǳǫ ǲǫǳǫǫ, ǴǰǦǭǦǱǦǷȂ 
ǷǹǿǫǷǸǨǫǳǳǴ ǹǶǫǭǦǳǦ Ǩ ǺǮǳǦǳǷǮǶǴǨǦǳǮǮ. ǔǪǳǴǨǶǫǲǫǳǳǴ Ƿ ȃǸǮǲ 
ǳǦǽǦǱǦǷȂ ǮǪǫǴǱǴǩǮǽǫǷǰǦȅ ǰǦǲǵǦǳǮȅ, ǼǫǱȂ ǰǴǸǴǶǴǯ ǧȁǱǦ ð ǵǶǦǰǸǮǽǫǷǰǮ 
ǪǮǷǰǶǫǪǮǸǮǶǴǨǦǸȂ ǦǰǦǪǫǲǮȄ. ǉǴǨǴǶǮǱǮ, ǽǸǴ ǆǰǦǪǫǲǮȅ ǳǦǹǰ ǳǫ ǸǴǱȂǰǴ 
ǳǫ ǳǹǬǳǦ Ǩ ǶǦǲǰǦǻ ȃǸǴǯ ǨǫǷǸǫǶǳǮǭǦǼǮǮ, Ǧ ǽǸǴ ǴǳǦ ǲǫǾǦǫǸ ǶǦǭǨǮǸǮȄ 
ǳǦǾǫǯ ǳǦǹǰǮ! ǈǴǸ ȃǸǴ ǧȁǱǴ, ǰǴǳǫǽǳǴ, ǰǦǸǫǩǴǶǮǽǫǷǰǮ ǳǫǵǶǦǨǮǱȂǳǴ.  

 



¾ ǘǶǫǸȂȅ ǵǶǮǽǮǳǦ ǰǶǮǭǮǷǳǴǩǴ ǷǴǷǸǴȅǳǮȅ ǳǦǹǰǮ Ǩ ǷǸǶǦǳǫ ð ǰ ǷǴǬǦǱǫǳǮȄ, 
ǦǰǦǪǫǲǮȅ ǳǦǹǰ ǭǦǳȅǱǦ ǵǦǷǷǮǨǳǹȄ ǵǴǭǮǼǮȄ. ǎ, ǨǲǫǷǸǴ ǸǴǩǴ ǽǸǴǧȁ 
ǪǫǯǷǸǨǴǨǦǸȂ ǴǸǰǶȁǸǴ Ǯ ǵǶǮǳǮǲǦǸȂ ǹǽǦǷǸǮǫ Ǩ ǰǴǳǰǹǶǫǳǸǳǴǯ ǧǴǶȂǧǫ, ǴǳǦ 
ǷǴǷǶǫǪǴǸǴǽǮǱǦǷȂ ǳǦ ǷǨǴǮǻ ǵǶǴǧǱǫǲǦǻ, ǨȁǧǶǦǱǦ ǸǦǰǸǮǰǹ ǴǷǦǬǪȆǳǳǴǯ 
ǰǶǫǵǴǷǸǮ. ǝǸǴ ǧȁǱǴ ǰǦǸǫǩǴǶǮǽǫǷǰǮ ǳǫǵǶǦǨǮǱȂǳǴ. ǥ ǵǴǲǳȄ ǵǶǫǰǶǦǷǳǴ, 
ǽǸǴ ǭǦ ǩǴǪ Ǯ ǭǦ ǵǴǱǩǴǪǦ ǵǫǶǫǪ ǷǴǧȁǸǮȅǲǮ 2013 ǩǴǪǦ (ǮǲǫǫǸǷȅ Ǩ ǨǮǪǹ 
ǵǶǦǨǮǸǫǱȂǷǸǨǫǳǳǦȅ ǶǫǺǴǶǲǦ ǖǆǓ) Ǯ ǵǶǫǭǮǪǫǳǸ, Ǯ ǵǶǫǲȂǫǶ 
ǵǶǫǪǹǵǶǫǬǪǦǱǮ. ǔǳǮ ǩǴǨǴǶǮǱǮ, ǽǸǴ ǦǰǦǪǫǲǮȅ ǪǴǱǬǳǦ ǮǭǲǫǳǮǸȂǷȅ, ǳǴ 
ȃǸǴ ǪǫǱǴ ǷǦǲǴǯ ǦǰǦǪǫǲǮǮ. ǣǸǴǩǴ ǳǫ ǧȁǱǴ ǷǪǫǱǦǳǴ, Ǯ ǲȁ ǵǴǱǹǽǮǱǮ Ǩ 
2013 ǩǴǪǹ ǸǴ, ǽǸǴ ǵǴǱǹǽǮǱǮ. 

¾ ǥ ǷǽǮǸǦȄ, ǽǸǴ ǶǫǺǴǶǲǦ, Ǩ ǴǷǳǴǨǹ ǰǴǸǴǶǴǯ ǭǦǱǴǬǫǳǴ ǶǦǭǪǫǱǫǳǮǫ ǳǦ 
ǼǫǳǸǶ ǰǴǲǵǫǸǫǳǼǮǯ Ǯ ǼǫǳǸǶ ǹǵǶǦǨǱǫǳǮȅ, ǧȁǱǦ ǳǫǵǶǦǨǮǱȂǳȁǲ ǾǦǩǴǲ. ǎ 
ǵǴ ǵǶǴǾǫǷǸǨǮǮ ǳǫǷǰǴǱȂǰǮǻ ǱǫǸ ǲȁ Ƿ ǨǦǲǮ ǨǮǪǮǲ, ǽǸǴ ǷǴǷǸǴȅǳǮǫ ǳǦǹǰǮ 
Ǩ ǷǸǶǦǳǫ ǸǴǱȂǰǴ ǹǻǹǪǾǮǱǴǷȂ. ǈǴǸ ȃǸǴ ǲǴȆ ǨǮǪǫǳǮǫ ǵǶǮǽǮǳ, Ǯ ȅ 
ǳǦǪǫȄǷȂ ǪǴǧǮǸȂǷȅ ǰǴǳǷǫǳǷǹǷǦ Ƿ ǨǱǦǷǸȂȄ Ǩ ǸǴǲ, ǽǸǴ ȃǸǮ ǵǶǮǽǮǳȁ 
ȅǨǱȅȄǸǷȅ ǰǱȄǽǫǨȁǲǮ ǪǱȅ ǸǦǰǴǩǴ ǷǴǷǸǴȅǳǮȅ ǳǦǹǰǮ Ǩ ǷǸǶǦǳǫ.  

¾ ǓǴ, ǵǴǷǱǫ ǸǴǩǴ ǰǦǰ ǧǹǪǫǸ ǪǴǷǸǮǩǳǹǸ ǰǴǳǷǫǳǷǹǷ, ǫǷǸǫǷǸǨǫǳǳǴ, ǨǷǸǦǳǫǸ 
ǨǴǵǶǴǷ Ǵ ǸǴǲ, ǽǸǴ ǆǰǦǪǫǲǮȅ ǳǦǹǰ ǪǴǱǬǳǦ ǪǴǧȁǸȂ ǮǳǷǸǶǹǲǫǳǸ ǪǱȅ ǸǴǩǴ, 
ǽǸǴǧȁ ǶǫǦǱȂǳǴ ǹǽǦǷǸǨǴǨǦǸȂ Ǩ ǺǴǶǲǮǶǴǨǦǳǮǮ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǯ 
ǵǴǱǮǸǮǰǮ ǷǸǶǦǳȁ. ǗǫǯǽǦǷ ǸǦǰǮǻ ǮǳǷǸǶǹǲǫǳǸǴǨ ǹ ǳǦǷ ǵǶǴǷǸǴ ǳǫǸ. ǗǸǦǸǹǷ 
ǚǉǇǙ (ǺǫǪǫǶǦǱȂǳǴǩǴ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ ǧȄǪǬǫǸǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ), ǰǦǰ 
ǹǬǫ ǩǴǨǴǶǮǱǮ ǲǴǮ ǰǴǱǱǫǩǮ, ǳǮǽǸǴǬǫǳ. ǒȁ ǵǶǴǷǸǴ ǳǮǽǫǩǴ ǳǫ ǲǴǬǫǲ 
ǷǪǫǱǦǸȂ, ǽǸǴǧȁ ǨǴǵǱǴǸǮǸȂ Ǹǫ ǭǦǲǫǽǦǸǫǱȂǳȁǫ ǵǶǴǩǶǦǲǲȁ, ǵǶǴǫǰǸȁ Ǯ 
ǮǳǮǼǮǦǸǮǨȁ. ǕǴȃǸǴǲǹ ǵǫǶǨǴǫ, ǽǸǴ ǲȁ ǪǴǱǬǳȁ ǷǪǫǱǦǸȂ ð ȃǸǴ 
ǷǰǴǶǶǫǰǸǮǶǴǨǦǸȂ 253 ǚǍ (ǭǦǰǴǳ çǔ ǖǴǷǷǮǯǷǰǴǯ ǦǰǦǪǫǲǮǮ ǳǦǹǰè ǴǸ 
27.09.2013.).   



¾ ǥ ǷǽǮǸǦȄ, ǽǸǴ ȃǸǦ ǰǴǶǶǫǰǸǮǶǴǨǰǦ 253 ǚǍ ǦǧǷǴǱȄǸǳǴ ǳǫǴǧǻǴǪǮǲǦ, Ƿ ǳǫȆ 
ǳǦǪǴ ǳǦǽǮǳǦǸȂ. ǎ ȅ ǷǴǩǱǦǷǫǳ Ƿ ǲǴǮǲǮ ǰǴǱǱǫǩǦǲǮ, ǽǸǴ ǪǱȅ ǵǴǪǳȅǸǮȅ 
ǷǸǦǸǹǷǦ ǖǴǷǷǮǯǷǰǴǯ ǦǰǦǪǫǲǮǮ ǳǦǹǰ ǪǴǱǬǫǳ ǧȁǸȂ ǹǽǶǫǬǪȆǳ 
ǵǴǵǫǽǮǸǫǱȂǷǰǮǯ ǷǴǨǫǸ ǵǴǪ ǶǹǰǴǨǴǪǷǸǨǴǲ ǵǶǫǭǮǪǫǳǸǦ ǷǸǶǦǳȁ. ǕǴǷǱǫ 
ǸǴǩǴ ǰǴǩǪǦ ǹ ǳǦǷ ǵǴȅǨȅǸǷȅ ǮǳǷǸǶǹǲǫǳǸȁ, ǨǷǫ ǴǷǸǦǱȂǳȁǫ ǨǴǵǶǴǷȁ ǧǹǪǹǸ 
ǹǬǫ ǰ ǳǦǲ.  

¾ ǓǦǲ ǳǦǪǴ ǷǹǿǫǷǸǨǫǳǳǴ ǴǧǳǴǨǮǸȂ ǶǦǧǴǸǹ ǖǴǷǷǮǯǷǰǴǯ ǦǰǦǪǫǲǮǮ ǳǦǹǰ. ǎ 
ǴǧǳǴǨǱȅǸȂ ǫȆ ǳǦǪǴ ǮǷǻǴǪȅ Ǯǭ ǸǴǩǴ, ǽǸǴ ǽǱǫǳǷǸǨǴ Ǩ ǖǆǓ ð ȃǸǴ ǳǫ ǸǴǱȂǰǴ 
ǽǱǫǳǷǸǨǴ ǵǴ ǭǦǷǱǹǩǦǲ. ǣǸǴ, ǨǴǴǧǿǫ ǩǴǨǴǶȅ, Ǯ ǶǦǧǴǸǦ. ǒȁ ǪǴǱǬǳȁ 
ǴǶǩǦǳǮǭǴǨǦǸȂ ǵǴ-ǳǴǨǴǲǹ ǶǦǧǴǸǹ ǽǱǫǳǴǨ ǆǰǦǪǫǲǮǮ ǳǦǹǰ ð Ƿ ǹǽȆǸǴǲ ǸǴǩǴ, 
ǽǸǴ ǶǦǧǴǸǦ ǪǴǱǬǳǦ ǧȁǸȂ ǸǫǵǫǶȂ ǪǶǹǩǦȅ. ǖǦǳȂǾǫ ǦǨǸǴǲǦǸǮǽǫǷǰǮ ǶǦǧǴǸǦ 
Ǩ ǖǆǓ ǧȁǱǦ ǶǦǧǴǸǴǯ Ǩ Ǔǎǎ, ǷǫǯǽǦǷ ȃǸǴǩǴ ǳǫǸ. ǥ ǷǽǮǸǦȄ, ǽǸǴ Ǩ 
ǶǹǰǴǨǴǪǷǸǨǫ ǆǰǦǪǫǲǮǮ ǳǦǹǰ ǪǴǱǬǳǦ ǵǴȅǨǮǸȂǷȅ ǪǴǷǸǦǸǴǽǳǴ ǧǴǱȂǾǦȅ 
ǰǴǲǦǳǪǦ ǪǴǷǸǦǸǴǽǳǴ ǲǴǱǴǪȁǻ ǽǱǫǳǴǨ ǦǰǦǪǫǲǮǮ, ǪǱȅ ǰǴǸǴǶȁǻ ǶǦǧǴǸǦ Ǩ 
ǖǆǓ ǧǹǪǫǸ ǴǷǳǴǨǳǴǯ, ǵǴǷǸǴȅǳǳǴǯ. ǆ ǳǫ ǵǴ ǷǴǨǲǫǷǸǮǸǫǱȂǷǸǨǹ, ǰǦǰ 
ǷǫǯǽǦǷ. ǣǸǴ ǷǫǶȂȆǭǳȁǯ, ǴǽǫǳȂ-ǴǽǫǳȂ ǷǫǶȂȆǭǳȁǯ ǲǴǲǫǳǸ.  

¾ ǗǱǫǪǹȄǿǮǯ ǲǴǲǫǳǸ ð ȅ ǷǽǮǸǦȄ, ǽǸǴ Ǩ ǸǫǽǫǳǮǫ ǵȅǸǮǱǫǸǳǫǩǴ ǷǶǴǰǦ 
ǮǭǧǶǦǳǳǴǩǴ ǵǶǫǭǮǪǫǳǸǦ ǪǴǱǬǳǦ ǧȁǸȂ ǨǴǭǲǴǬǳǦ ǶǴǸǦǼǮȅ ǽǱǫǳǴǨ 
ǵǶǫǭǮǪǮǹǲǦ ǖǆǓ Ǯ ǶǹǰǴǨǴǪǮǸǫǱǫǯ ǴǸǪǫǱǫǳǮǯ. ǔǷǳǴǨǳǦȅ ǶǦǧǴǸǦ ǵǴ 
ǵǴǪǩǴǸǴǨǰǫ ǵǶǫǪǱǴǬǫǳǮǯ ǺǴǶǲǮǶǴǨǦǳǮȅ ǳǦǹǽǳǴ-ǸǫǻǳǮǽǫǷǰǴǯ 
ǵǴǱǮǸǮǰǮ ǪǴǱǬǳǦ ǹǯǸǮ ǳǦ ǹǶǴǨǫǳȂ ǴǸǪǫǱǫǳǮǯ Ǯ ǷǴǨǫǸǴǨ.  

¾ ǐǦǬǪǴǲǹ ǽǱǫǳǹ ǖǆǓ, ǷǽǮǸǦȄ, ǦǧǷǴǱȄǸǳǴ ǳǫǴǧǻǴǪǮǲ ǵǫǶǫǽǫǳȂ 
ǰǴǳǰǶǫǸǳȁǻ ǭǦǪǦǽ, ǰǴǸǴǶȁǫ Ǵǳ ǪǴǱǬǫǳ ǶǫǾǦǸȂ. ǎ Ǵǳ ǪǴǱǬǫǳ ǧȁǸȂ 
ǩǱǦǷǳȁǯ, ǴǸǰǶȁǸȁǯ, ǳǦ ǷǦǯǸǫ ǖǆǓ. ǝǸǴǧȁ ǰ ǳǦǲ Ǘǒǎ ǳǫ ǴǧǶǦǿǦǱǮǷȂ Ƿ 
ǨǴǵǶǴǷǴǲ: çǆ ǽǸǴ ǹ ǨǦǷ ǽǱǫǳȁ ǆǰǦǪǫǲǮǮ ǳǦǹǰ ǪǫǱǦȄǸ?è 

 



¾ ǒȁ ǳǫ ǪǴǱǬǳȁ ǭǦǧȁǨǦǸȂ Ǵ ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮȅǻ. 
ǣǸǴ ǴǷǳǴǨǳǴǫ, ǽǸǴ ǆǰǦǪǫǲǮȅ ǳǦǹǰ ǪǴǱǬǳǦ ǪǫǱǦǸȂ. Ǚ ǳǦǷ 
ǪǴǱǬǫǳ ǧȁǸȂ ǧǦǱǦǳǷ ǲǫǬǪǹ ǵǶǮǰǱǦǪǳȁǲǮ ǰǶǹǵǳȁǲǮ ǵǶǴǫǰǸǦǲǮ 
Ǯ ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǲǮ ǮǷǷǱǫǪǴǨǦǳǮȅǲǮ.  

¾ ǎ ǭǪǫǷȂ, ǳǦ ǲǴǯ ǨǭǩǱȅǪ, ǴǷǳǴǨǳǦȅ ǵǶǴǧǱǫǲǦ Ǩ ǸǴǲ, ǽǸǴ ǹ ǳǦǷ 
ǰǦǸǦǷǸǶǴǺǮǽǫǷǰǮ ǳǫ ǻǨǦǸǦǫǸ ǮǳǷǸǶǹǲǫǳǸǦǶǮȅ. ǔǳ ǳǫ 
ǴǧǳǴǨǱȅǱǷȅ ǪǫǷȅǸǮǱǫǸǮȅǲǮ, Ǧ ǷǫǯǽǦǷ, ǽǸǴǧȁ ǵǴǱǹǽǦǸȂ 
ǶǫǭǹǱȂǸǦǸȁ ǲǮǶǴǨǴǩǴ ǹǶǴǨǳȅ, ǳǦǪǴ ǮǲǫǸȂ ǹǳǮǰǦǱȂǳȁǫ 
ǮǳǷǸǶǹǲǫǳǸȁ. ǗǽǮǸǦȄ ǳǫǴǧǻǴǪǮǲȁǲ ǷǴǭǪǦǳǮǫ ǺǴǳǪǦ 
ǮǳǷǸǶǹǲǫǳǸǦǱǮǭǦǼǮǮ ǶǴǷǷǮǯǷǰǴǯ ǳǦǹǰǮ. ǕǴ ǳǦǾǮǲ Ƿ ǰǴǱǱǫǩǦǲǮ 
ǴǼǫǳǰǦǲ, ǸǦǰǴǯ ǺǴǳǪ ǪǴǱǬǫǳ ǷǴǷǸǦǨǱȅǸȂ ǴǰǴǱǴ 30 ǲǱǶǪ. 
ǶǹǧǱǫǯ Ǩ ǩǴǪ, ȃǸǴ ǳǫ ǸǦǰ ǲǳǴǩǴ. ǎ ǲǴǬǳǴ ǧȁǱǴ ǧȁ ǷǰǦǭǦǸȂ, 
ǽǸǴǧȁ ǩǴǷǹǪǦǶǷǸǨǴ ǪǦǱǴ ȃǸǮ ǪǫǳȂǩǮ. ǓǴ ȅ ǷǽǮǸǦȄ ǵǴǱǮǸǮǽǫǷǰǮ 
ǵǶǦǨǮǱȂǳȁǲ, ǽǸǴǧȁ ȃǸǴǸ ǺǴǳǪ ǧȁǱ ǴǧǶǦǭǴǨǦǳ ǭǦ ǷǽȆǸ ǳǦǱǴǩǦ ǳǦ 
ǵǶǮǧȁǱȂ ǳǦǾǮǻ ǷȁǶȂǫǨȁǻ ǰǴǶǵǴǶǦǼǮǯ Ǯ ǩǴǷǰǴǲǵǦǳǮǯ. ǈǫǪȂ Ǹǫ 
ǧǴǩǦǸǷǸǨǦ Ǯ ǪǴǻǴǪȁ, ǰǴǸǴǶȁǫ ǴǳǮ ǷǫǯǽǦǷ ǮǲǫȄǸ, ǨǴǴǧǿǫ 
ǩǴǨǴǶȅ, ǪǴǧȁǸȁ ǸǶǹǪǴǲ ǳǦǾǮǻ ǹǽȆǳȁǻ. 

¾ Ǚ ǲǫǳȅ Ǩ ǵǶǴǩǶǦǲǲǫ ǳǦǵǮǷǦǳȁ ǲǴǮ ǵǶǫǪǷǸǦǨǱǫǳǮȅ Ǵ ǸǴǲ, ǰǦǰ 
ǪǴǱǬǫǳ ǧȁǸȂ ǹǷǸǶǴǫǳ ǺǶǴǳǸ ǺǹǳǪǦǲǫǳǸǦǱȂǳȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ. 
ǣǸǴ ǸǶǮ ǹǶǴǨǳȅ. ǙǶǴǨǫǳȂ ǵǴǳǮǲǦǳǮȅ ð ǷǵǱǴǾǳǴǯ, ǹǶǴǨǫǳȂ 
ǰǴǳǰǹǶǫǳǸǳǴǷǸǮ ð ǺǶǦǩǲǫǳǸǮǶǴǨǦǳǳȁǯ Ǯ ǸǶǫǸǮǯ ð ǹǶǴǨǫǳȂ 
ǱǮǪǫǶǷǸǨǦ. 



¾ ǋǷǱǮ ǩǴǨǴǶǮǸȂ Ǵ ǨǭǦǮǲǴǪǫǯǷǸǨǮǮ Ƿ ǴǧǶǦǭǴǨǦǳǮǫǲ, ǸǴ 
ǳǦǪǴ ǨǴǭǨǶǦǿǦǸȂǷȅ ǰ ǵǶǴǩǶǦǲǲǫ ǮǳǸǫǩǶǦǼǮǮ, ǰǴǸǴǶǦȅ 
ǵǶǫǰǶǦǷǳǴ ǶǦǧǴǸǦǱǦ Ǩ ǰǴǳǼǫ 1990-ǻ. ǒȁ ǪǴǱǬǳȁ 
ǨȁǷǸǶǦǮǨǦǸȂ ǷǨǴȆ ǷǴǸǶǹǪǳǮǽǫǷǸǨǴ Ƿ ǨǫǪǹǿǮǲǮ 
ǹǳǮǨǫǶǷǮǸǫǸǦǲǮ, Ǯ ȃǸǦ ǷǨȅǭȂ, ȃǸǦ ǪǶǹǬǧǦ ǪǴǱǬǳǦ, ǧǫǭ 
ǨǷȅǰǴǩǴ ǷǴǲǳǫǳǮȅ, ǶǦǭǨǮǨǦǸȂǷȅ. ǋǷǱǮ ǩǴǨǴǶǮǸȂ ǨǴǴǧǿǫ Ǵ 
ǼǫǵǴǽǰǫ çǷǶǫǪǳȅȅ ǾǰǴǱǦ ð ǹǳǮǨǫǶǷǮǸǫǸ ð ǳǦǹǽǳǦȅ 
ǾǰǴǱǦè, ǭǪǫǷȂ ǨǦǬǳǴ ǹǪǫǱȅǸȂ ǨǳǮǲǦǳǮǫ ǰǦǬǪǴǲǹ ǭǨǫǳǹ. 
ǓǴ ǴǷǴǧǫǳǳǴ ð ǳǦǹǽǳȁǲ ǾǰǴǱǦǲ. ǣǸǴ ǪǴǷǸǴȅǳǮǫ ǳǦǾǫǯ 
ǷǸǶǦǳȁ, Ǯ ǸǴ, ǽǸǴ ǷǫǯǽǦǷ ǵǶǴǩǶǦǲǲǦ ǵǴǪǪǫǶǬǰǮ ǳǦǹǽǳȁǻ 
ǾǰǴǱ ǴǵǹǷǸǮǱǦǷȂ ǪǴ ǴǷǰǴǶǧǮǸǫǱȂǳǴǩǴ ǹǶǴǨǳȅ, ǳǹ, ȃǸǴ 
ǳǹǬǳǴ ǲǫǳȅǸȂ. ǘǦǰǦȅ ǵǶǴǩǶǦǲǲǦ ǪǴǱǬǳǦ ǶǦǧǴǸǦǸȂ.  

¾ ǐǴǱǱǫǩǮ! ǔǪǮǳ Ǯǭ ǲǴǲǫǳǸǴǨ, ǩǪǫ ǲȁ ǳǫǪǴǶǦǧǦǸȁǨǦǫǲ ð 
ȃǸǴ ǳǦǾǦ ǭǦǰǶȁǸǴǷǸȂ. ǒȁ ǪǴǱǬǳȁ ǧȁǸȂ ǴǸǰǶȁǸȁǲǮ ǪǱȅ 
Ǘǒǎ, Ǩ ǦǰǦǪǫǲǮǮ ǪǴǱǬǫǳ ǶǦǧǴǸǦǸȂ ǷǴǨǶǫǲǫǳǳȁǯ ǵǶǫǷǷ-
ǼǫǳǸǶ, ǷǨǴȆ ǮǳǺǴǶǲǦǼǮǴǳǳǴǫ ǦǩǫǳǸǷǸǨǴ. ǖǦǧǴǸǦ ǷǴ Ǘǒǎ 
ǪǴǱǬǳǦ ǧȁǸȂ ǫǬǫǪǳǫǨǳǴǯ ǭǦǧǴǸǴǯ ǶǹǰǴǨǴǪǮǸǫǱǫǯ ǖǆǓ. 
ǒȁ ǪǴǱǬǳȁ ǨǲǫǷǸǫ Ƿ ǳǮǲǮ ǵǶǴǧǮǨǦǸȂ ǪǴǶǴǩǹ ǰ 
ǴǧǿǫǷǸǨǹ, ǽǸǴǧȁ Ǵ ǳǦǷ ǭǳǦǱǮ ǨǷǫ, ǳǦ ǨǷǫǻ ǹǶǴǨǳȅǻ. ǎ Ǩ 
ȃǸǴǲ ǷǲȁǷǱǫ, ȅ ǷǽǮǸǦȄ Ǘǒǎ ǳǦǾǮǲǮ ǷǴǶǦǸǳǮǰǦǲǮ. 



¾ ǖǫǺǴǶǲǮǶǴǨǦǳǮǫ ǖǆǓ Ǩ 2013 ǩǴǪǹ ǷǶǦǭǹ Ǭǫ ǨȁǭǨǦǱǴ ǴǸǸǴǶǬǫǳǮǫ Ǩ 
ǦǰǦǪǫǲǮǽǫǷǰǴǲ ǷǴǴǧǿǫǷǸǨǫ. ǈǷǫ ȅǨǷǸǨǫǳǳǫǯ ǷǱȁǾǳǴ Ǩ ǵǴǷǱǫǪǳǫǫ ǨǶǫǲȅ: 
çǖǴǷǷǮǯǷǰǦȅ ǦǰǦǪǫǲǮȅ ǳǦǹǰ ǮǭǬǮǱǦ Ƿǫǧȅè. ǕǶǮ ȃǸǴǲ, ǰǦǬǫǸǷȅ, ǨǷǫ ǵǴǳǮǲǦȄǸ, 
ǽǸǴ ǖǴǷǷǮǯǷǰǦȅ ǦǰǦǪǫǲǮȅ ǳǦǹǰ ǨǷǫǩǪǦ ǭǦǨǮǷǫǱǦ ǴǸ ǶǫǾǫǳǮǯ ǩǱǦǨȁ 
ǩǴǷǹǪǦǶǷǸǨǦ. ǕǴǷǱǫ ǔǰǸȅǧǶȂǷǰǴǯ ǶǫǨǴǱȄǼǮǮ ǶǫǨǴǱȄǼǮǴǳǫǶȁ ǷǴǧǮǶǦǱǮǷȂ 
çǵǫǶǫǪǫǱǦǸȂè ǆǰǦǪǫǲǮȄ ǳǦǹǰ. ǓǴ ǈ.ǎ. ǑǫǳǮǳ Ǯǻ ǴǷǸǦǳǴǨǮǱ: çǓǫ ǾǹǸǮǸǫ Ƿ 
ǆǰǦǪǫǲǮǫǯ!è 

¾ ǕǴǷǱǫ ǵǶǫǷǸǹǵǳȁǻ, ǰǶǴǨǦǨȁǻ Ǯ ǸǶǦǩǮǽǫǷǰǮǻ çǵǫǶǫǩǮǧǴǨè ǰ ǰǴǳǼǹ 30-ǻ ǩǴǪǴǨ 
ǪǦǬǫ ǎ.ǈ. ǗǸǦǱǮǳ ǵǴǳȅǱ ǭǳǦǽǮǲǴǷǸȂ ǳǦǹǰǮ ǪǱȅ ǷǸǶǦǳȁ, ǵǴǳȅǱ, ǽǸǴ ǳǦǪǴ 
ǭǦǧǴǸǮǸȂǷȅ Ǵ ǳǦǹǰǫ, Ǯ ǨǱǴǬǮǱ ǭǳǦǽǮǸǫǱȂǳȁǫ ǷǶǫǪǷǸǨǦ Ǩ ǴǧǫǪǳǫǨǾǫǫ ǳǦǹǽǳǴǫ 
ǷǴǴǧǿǫǷǸǨǴ. ǔǳ ǱǮǽǳǴ ǶǦǷǷǲǦǸǶǮǨǦǱ ǳǦǭǳǦǽǫǳǮǫ ǶǹǰǴǨǴǪǮǸǫǱǫǯ ǆǰǦǪǫǲǮǮ 
ǳǦǹǰ, ǒǉǙ Ǯǲ. ǒ.ǈ. ǑǴǲǴǳǴǷǴǨǦ Ǯ ǪǶǹǩǮǻ ǮǳǷǸǮǸǹǸǴǨ. ǎǳǮǼǮǮǶǴǨǦǱ 
ǴǶǩǦǳǮǭǦǼǮȄ ǳǴǨȁǻ ǮǳǷǸǮǸǹǸǴǨ ǪǦǬǫ ǨǴ ǨǶǫǲȅ ǨǴǯǳȁ. 

¾ Ǔǫ ǨǷǫ ǫǩǴ ǶǫǾǫǳǮȅ ǴǰǦǭǦǱǮǷȂ ǧǱǦǩǮǲǮ. ǈ ǽǦǷǸǳǴǷǸǮ, Ǵǳ ǪǴǨǫǶǮǱ ǦǩǶǦǶǳǹȄ 
ǧǮǴǱǴǩǮȄ ǘǶǴǺǮǲǹ ǑȁǷǫǳǰǴ, ǵǴǭǨǴǱǮǱ ǵǴǩǹǧǮǸȂ ǨǫǱǮǰǴǩǴ ǦǰǦǪǫǲǮǰǦ ǓǮǰǴǱǦȅ 
ǈǦǨǮǱǴǨǦ, ǵǴǪǪǫǶǬǦǱ ǩǴǳǫǳǮȅ ǳǦ ǩǫǳǫǸǮǰǹ. ǓǴ ǳǫǰǴǸǴǶȁǫ ǫǩǴ ǶǫǾǫǳǮȅ 
ǴǰǦǭǦǱǮǷȂ ǨȁǪǦȄǿǮǲǮǷȅ. ǎ.ǈ. ǗǸǦǱǮǳ ǺǦǰǸǮǽǫǷǰǮ ǳǦǭǳǦǽǮǱ ǵǶǫǭǮǪǫǳǸǦǲǮ ǆǓ 
ǗǗǗǖ ǦǰǦǪǫǲǮǰǴǨ ǈǱǦǪǮǲǮǶǦ ǐǴǲǦǶǴǨǦ, ǗǫǶǩǫȅ ǈǦǨǮǱǴǨǦ Ǯ ǆǱǫǰǷǦǳǪǶǦ 
ǓǫǷǲǫȅǳǴǨǦ. ǔǧǿǫǫ ǷǴǧǶǦǳǮǫ ǆǰǦǪǫǲǮǮ ǷǨǴǮǲ ǩǴǱǴǷǴǨǦǳǮǫǲ ǸǴǱȂǰǴ 
ǵǴǪǸǨǫǶǬǪǦǱǴ ȃǸǮ ǳǦǭǳǦǽǫǳǮȅ. ǗǸǦǱǮǳ ǷǶǦǭǹ ǵǴǷǱǫ ǨǴǯǳȁ ǮǳǮǼǮǮǶǴǨǦǱ 
ǷǸǶǴǮǸǫǱȂǷǸǨǴ ǨȁǷǴǸǳǴǩǴ ǭǪǦǳǮȅ ǒǉǙ, ǶǫǰǸǴǶǴǲ ǰǴǸǴǶǴǩǴ ǳǦǭǳǦǽǮǱ 
ǧǫǷǵǦǶǸǮǯǳǴǩǴ ǦǰǦǪǫǲǮǰǦ ǎǨǦǳǦ ǕǫǸǶǴǨǷǰǴǩǴ. ǔǳ ǵǴǪǪǫǶǬǦǱ ǨȁǪǨǮǬǫǳǮǫ 
ǎǩǴǶȅ ǐǹǶǽǦǸǴǨǦ ǶǹǰǴǨǴǪǮǸǫǱǫǲ ǦǸǴǲǳǴǩǴ ǵǶǴǫǰǸǦ Ǯ ǱǮǽǳǴ ǷǵǴǷǴǧǷǸǨǴǨǦǱ ǫǩǴ 
ǮǭǧǶǦǳǮȄ ǦǰǦǪǫǲǮǰǴǲ. 

¾ ǖǹǰǴǨǴǪǮǸǫǱǮ ǗǗǗǖ ǓǮǰǮǸǦ ǛǶǹǿȆǨ, ǑǫǴǳǮǪ ǇǶǫǬǳǫǨ, ǒǮǻǦǮǱ ǉǴǶǧǦǽȆǨ 
ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴ ǨȁǪǨǮǳǹǱǮ Ǩ ǵǶǫǭǮǪǫǳǸȁ ǆǰǦǪǫǲǮǮ ǳǦǹǰ ǒǷǸǮǷǱǦǨǦ 
ǐǫǱǪȁǾǦ, ǆǳǦǸǴǱǮȅ ǆǱǫǰǷǦǳǪǶǴǨǦ Ǯ ǉǹǶǮȅ ǒǦǶǽǹǰǦ. ǕǦǶǸǮǯǳǦȅ Ǯ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳǦȅ ǨǫǶǻǹǾǰǦ ǗǗǗǖ ǵǴǪǪǫǶǬǮǨǦǱǦ ǦǨǸǴǶǮǸǫǸ ǳǦǹǰǮ, Ǧ ǹǽȆǳȁǫ 
ǦǰǸǮǨǳǴ ǹǽǦǷǸǨǴǨǦǱǮ Ǩ ǶǫǾǫǳǮǮ ǷǸǶǦǸǫǩǮǽǫǷǰǮǻ ǭǦǪǦǽ ǷǸǶǦǳȁ. ǕǴǷǱǫ 1991 
ǩǴǪǦ ǆǰǦǪǫǲǮȅ ǳǦǹǰ ǷǸǦǱǦ ǧǴǱǫǫ ǳǫǭǦǨǮǷǮǲǴǯ. ǓǴ ǮǷǸǴǶǮȅ ǵǴǰǦǭǦǱǦ, ǽǸǴ ǴǳǦ 
ǳǹǬǪǦǫǸǷȅ Ǩ çǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ Ƕǹǰǫè. 



¾ ǕǴǷǱǫ ǵǴǸǶȅǷǫǳǮǯ 1917 ǩǴǪǦ ǨǫǱǮǰǮǯ ǳǦǾ ǹǽȆǳȁǯ, ǳǴǧǫǱǫǨǷǰǮǯ 
ǱǦǹǶǫǦǸ ǦǰǦǪǫǲǮǰ ǎǨǦǳ ǕǦǨǱǴǨ Ƿ ǩǴǶǫǽȂȄ ǵǶǮǭǳǦǨǦǱ, ǽǸǴ ǹ ǹǽȆǳȁǻ 
ǳǫǪǴǷǸǦǨǦǱǴ ǷǵǴǷǴǧǳǴǷǸǫǯ çǷǲǴǸǶǫǸȂ ǳǦ ǷǦǲǮǻ Ƿǫǧȅ Ǯ ǴǰǶǹǬǦȄǿǫǫ 
ǧǫǭ ǷǦǲǴǴǧǲǦǳǦè Ǯ çǵǶǫǪǷǸǦǨǮǸȂ ǦǳǦǱǮǭ ǪǫǯǷǸǨǮǸǫǱȂǳǴǷǸǮ, 
ǰǴǳǽǦȄǿǮǯǷȅ ǵǶǴǷǸȁǲ Ǯ ȅǷǳȁǲ ǫȆ ǵǶǫǪǷǸǦǨǱǫǳǮǫǲè. 

¾ ǊǶǹǩǴǯ ǳǴǧǫǱǫǨǷǰǮǯ ǦǰǦǪǫǲǮǰ ǕȆǸǶ ǐǦǵǮǼǦ Ǩ 1936 ǩǴǪǹ Ǩ ǵǮǷȂǲǫ 
ǓǮǱȂǷǹ ǇǴǶǹ ǵǮǷǦǱ: çǙǽȆǳȁǫ ǧǴǱȂǾǫ ǨǷǫǩǴ ǴǭǦǧǴǽǫǳȁ ǷǴǭǪǦǳǮǫǲ 
ǹǷǱǴǨǮǯ ǪǱȅ ǷǨǴǫǯ ǱǮǽǳǴǯ ǶǦǧǴǸȁ Ǯ ǸǫǶǵǫǸȂ ǳǫ ǲǴǩǹǸ ǾǮǶǴǰǴǯ 
ǵǴǷǸǦǳǴǨǰǮ ǨǴǵǶǴǷǴǨè. 

¾ ǔǸǲǫǽǫǳǳȁǫ ǵǴǶǴǰǮ Ǯ ǷǫǩǴǪǳȅ ǵǶǮǷǹǿǮ ǳǦǹǽǳǴǲǹ ǷǴǴǧǿǫǷǸǨǹ. ǐǦǰ Ǯ Ǩ 
ǳǦǽǦǱǫ ǛǛ ǨǫǰǦ ǴǳǴ ǳǫ ǷǺǴǶǲǹǱǮǶǴǨǦǱǴ ȅǷǳȁǯ Ǯ ǳǦǹǽǳȁǯ ǴǸǨǫǸ ǳǦ 
ǨǴǵǶǴǷ: ǽǸǴ ǪǫǱǦǸȂ, ǽǸǴǧȁ ǷǸǶǦǳǦ ǨȁǾǱǦ Ǯǭ ǰǶǮǭǮǷǦ? ǈǴǵǶǴǷ ǴǽǫǳȂ 
ǷǫǶȂȆǭǳȁǯ, ǽǸǴǧȁ ǫǩǴ ǪǴǨǫǶȅǸȂ ǸǴǱȂǰǴ ǽǮǳǴǨǳǮǰǦǲ Ǯ ǵǦǶǸǮǯǳȁǲ 
ǪǫȅǸǫǱȅǲ. ǎ Ǩ ȃǸǴǲ ǰǴǳǸǫǰǷǸǫ ǪǴǱǬǳǦ ǴǧǷǹǬǪǦǸȂǷȅ ǷǹǪȂǧǦ ǖǆǓ, Ǧ 
ǴǸǨǫǸȁ ǪǴǱǬǳȁ ǪǦǨǦǸȂ ǵǶǫǪǷǸǦǨǮǸǫǱǮ ǨǷǫǻ ǳǦǹǰ. 

¾ ǗǴǩǱǦǷǳǴ ǐǴǳǷǸǮǸǹǼǮǮ ǖǴǷǷǮȅ ð ǷǴǼǮǦǱȂǳǴǫ ǩǴǷǹǪǦǶǷǸǨǴ. ǆ ǽǸǴ ȃǸǴ 
ǭǳǦǽǮǸ? ǈǦǬǳǫǯǾǮǯ ǵǦǶǦǲǫǸǶ ǷǴǼǮǦǱȂǳǴǷǸǮ ǩǴǷǹǪǦǶǷǸǨǦ ð ǪǴǱȅ ǈǈǕ, 
ǵǶǮǻǴǪȅǿǦȅǷȅ ǳǦ ǭǪǶǦǨǴǴǻǶǦǳǫǳǮǫ, ǴǧǶǦǭǴǨǦǳǮǫ, ǳǦǹǰǹ Ǯ ǰǹǱȂǸǹǶǹ ð 
ǳǦ ǸǴ, ǽǸǴ ǳǦǭȁǨǦǫǸǷȅ ǷǴǼǮǦǱȂǳȁǲǮ ǶǦǷǻǴǪǦǲǮ ǩǴǷǹǪǦǶǷǸǨǦ ǪǱȅ 
ǶǦǭǨǮǸǮȅ ǽǫǱǴǨǫǰǦ (Ǘǖǖǝ). ǈ ǋǨǶǴǵǫ, ǐǦǳǦǪǫ Ǯ ǗǞǆ ȃǸǦ ǪǴǱȅ 
ǷǴǷǸǦǨǱȅǫǸ 20-25 %, Ǧ Ǩ ǖǴǷǷǮǮ ð 10 %. ǣǸǦ ǪǴǱȅ ǴǩǶǦǳǮǽǫǳǦ ǪǴǱǫǯ 
ǨǷǫǩǴ ǩǴǷǧȄǪǬǫǸǦ Ǩ ǈǈǕ. 

¾ ǈ ǫǨǶǴǵǫǯǷǰǮǻ ǷǴǼǮǦǱȂǳȁǻ ǩǴǷǹǪǦǶǷǸǨǦǻ ǩǴǷǶǦǷǻǴǪȁ ǷǴǷǸǦǨǱȅȄǸ ǴǰǴǱǴ 
50 % ǈǈǕ, Ǧ ǹ ǳǦǷ ð 30 %. ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǲǦǱǦȅ ǪǴǱȅ Ǘǖǖǝ Ǩ ǖǴǷǷǮǮ 
ǴǵǶǫǪǫǱȅǫǸǷȅ ǲǦǱǴǯ ǪǴǱǫǯ ǩǴǷǧȄǪǬǫǸǦ. ǣǸǴ ǳǫ ǷǴǴǸǨǫǸǷǸǨǹǫǸ 
ǷǴǼǮǦǱȂǳǴǲǹ ǩǴǷǹǪǦǶǷǸǨǹ. 



¾ ǍǦǶǵǱǦǸǦ ǶǴǷǷǮǯǷǰǴǩǴ ǵǶǴǺǫǷǷǴǶǦ Ǩ 10 ǶǦǭ ǲǫǳȂǾǫ, ǽǫǲ ǭǦǶǵǱǦǸǦ ǪǫǵǹǸǦǸǦ 
ǵǦǶǱǦǲǫǳǸǦ. ǣǸǴ ǧǫǭǴǧǶǦǭǮǫ! ǆ 50 % ǸǶǹǪȅǿǮǻǷȅ ǖǴǷǷǮǮ ǮǲǫȄǸ ǭǦǶǵǱǦǸǹ 
ǲǫǳǫǫ 20 ǸȁǷȅǽ ǶǹǧǱǫǯ Ǩ ǲǫǷȅǼ. ǊǱȅ ǸǦǰǴǩǴ ǳǦǶǴǪǦ-ǵǴǰǹǵǦǸǫǱȅ ǶǴǷǸ 
ȃǰǴǳǴǲǮǰǮ ǳǫ ǳǹǬǫǳ. ǔǳ ǨǷǫ ǶǦǨǳǴ ǳǮǽǫǩǴ ǳǫ ǰǹǵǮǸ. ǆ ǨǴǸ ǪǴǻǴǪ 
ǧǴǩǦǸǫǯǾǫǩǴ 1 % Ƿǫǲǫǯ ǶǦǨǫǳ 10 ǸǶǱǳ. ǶǹǧǱǫǯ Ǩ ǩǴǪ, ǸǴǩǪǦ ǰǦǰ ǨǫǷȂ 
ǺǫǪǫǶǦǱȂǳȁǯ ǧȄǪǬǫǸ ǷǴǧǮǶǦǫǸ 13 ǸǶǱǳ. ǶǹǧǱǫǯ. 

¾ ǐǦǰ ǵǴǰǦǭǦǱ ǵǶǴǺǫǷǷǴǶ ǆǱǫǰǷǫǯ ǞǫǨȅǰǴǨ, ȃǰǴǳǴǲǮǽǫǷǰǮǯ ǶǴǷǸ 
ǷǪǫǶǬǮǨǦǫǸǷȅ ǳǫ ǳǫǶǦǨǫǳǷǸǨǴǲ ǨǴǴǧǿǫ, Ǧ ǦǳǴǲǦǱȂǳȁǲ ȃǰǴǳǴǲǮǽǫǷǰǮǲ 
ǳǫǶǦǨǫǳǷǸǨǴǲ. ǈǦǬǳǫǯǾǮǲ Ǯǭ ǫǩǴ ǵǴǰǦǭǦǸǫǱǫǯ ȅǨǱȅǫǸǷȅ ǼǫǳǸǮǱȂǳȁǯ 
ǰǴȃǺǺǮǼǮǫǳǸ (ǜǐ), ǶǦǨǳȁǯ ǪǴǱǫ ǪǴǻǴǪǴǨ ǪǴǲǦǾǳǮǻ ǻǴǭȅǯǷǸǨ ǳǦ 1 % 
ǧǴǩǦǸǫǯǾǮǻ.  

¾ ǈ ǗǞǆ Ǩ ǰǶǮǭǮǷǳȁǯ 1927 ǩǴǪ ǼǫǳǸǮǱȂǳȁǯ ǰǴȃǺǺǮǼǮǫǳǸ ǧȁǱ ǶǦǨǫǳ 20 %. ǈ 
1933 ǩǴǪǹ ǰ ǨǱǦǷǸǮ ǵǶǮǾȆǱ ǚǶǦǳǰǱǮǳ ǖǹǭǨǫǱȂǸ. ǔǳ ǨǨȆǱ ǳǦǱǴǩǮ ǳǦ ǧǴǩǦǸǷǸǨǴ 
ð ǳǦ ǧǴǱȂǾǮǫ ǪǴǻǴǪȁ, ǧǴǩǦǸǹȄ ǳǫǪǨǮǬǮǲǴǷǸȂ. ǓǦǱǴǩǮ Ƿ çǬǮǶǳȁǻè ǷǸǦǸǫǯ 
ǪǴǻǴǪǴǨ ǪǴǻǴǪǮǱǮ ǪǴ 70 %, Ǧ Ǩ 50-60-ǫ ǩǴǪȁ ð ǪǴ 90 %. ǊǶǹǩǴǯ ǵǶǫǭǮǪǫǳǸ 
ǗǞǆ, ǉǫǳǶǮ ǚǴǶǪ, ǪǴǧǮǱǷȅ, ǽǸǴǧȁ ǲǮǳǮǲǦǱȂǳǦȅ ǴǵǱǦǸǦ ǸǶǹǪǦ ǧȁǱǦ ǸǦǰǦȅ, 
ǽǸǴǧȁ ǷǶǫǪǳǮǯ ǰǱǦǷǷ ǲǴǩ ǵǴǰǹǵǦǸȂ ǦǨǸǴǲǴǧǮǱǮ. ǜǫǳǸǮǱȂǳȁǯ ǰǴȃǺǺǮǼǮǫǳǸ 
ǷǸǦǱ ǶǦǨǳȁǲ 7-8 %. 

¾ ǈȁǶǴǷǾǮǫ ǭǦ ǷǽȆǸ ǵǫǶǫǶǦǷǵǶǫǪǫǱǫǳǮȅ ǪǴǻǴǪȁ ǧǴǱȂǾǮǳǷǸǨǦ ǦǲǫǶǮǰǦǳǼǫǨ 
ǷǸǦǱǮ ǸȅǳǹǸȂ ǭǦ ǷǴǧǴǯ ǵǶǴǮǭǨǴǪǷǸǨǴ ǸǴǨǦǶǴǨ. ǗǶǫǪǳǮǯ ǰǱǦǷǷ ǷǸǦǱ 
ǭǦǬǮǸǴǽǳȁǲ. ǓǴ Ƿ ǳǹǱǫǨȁǻ ǩǴǪǴǨ ǳǦǱǴǩǮ Ƿ ǧǴǩǦǸȁǻ ǹǲǫǳȂǾǮǱǮǷȂ, Ǯ ǜǐ ǷǸǦǱ 
ǴǵȅǸȂ ǶǦǨǳȁǲ 20 %. ǈ ǗǞǆ ǷǳǴǨǦ ǰǶǮǭǮǷ. ǗǶǫǪǳǮǯ ǰǱǦǷǷ ǷǸǦǱ ǧǫǪǳǫǫ, 
ǲǫǳȂǾǫ ǵǴǰǹǵǦǫǸ, Ǧ ǭǳǦǽǮǸ, Ǯ ǲǫǳȂǾǫ ǮǳǨǫǷǸǮǶǹǫǸ. 

¾ ǈ ǖǴǷǷǮǮ ǷǮǸǹǦǼǮȅ ǫǿȆ ǷǱǴǬǳǫǫ. ǇǴǩǦǸǫǯǾǮǯ 1 % ǳǦǷǫǱǫǳǮȅ ǨǱǦǪǫǫǸ 70 % 
ǷǴǧǷǸǨǫǳǳǴǷǸǮ, ǼǫǳǸǮǱȂǳȁǯ ǰǴȃǺǺǮǼǮǫǳǸ ǶǦǨǫǳ ǧǴǱǫǫ 40 %. ǖǴǷǷǮȅ ǨǲǫǷǸǫ Ƿ 
ǙǰǶǦǮǳǴǯ ð ǳǦ ǵǫǶǨǴǲ ǲǫǷǸǫ ǵǴ ǽǮǷǱǹ ǲǮǱǱǮǦǶǪǫǶǴǨ, ǴǸǳǫǷȆǳǳǴǲǹ ǰ ǈǈǕ. ǈ 
ǗǞǆ Ǯǻ ǲǫǳȂǾǫ Ǩ ǪǨǦ ǶǦǭǦ, Ǧ Ǩ ǋǨǶǴǵǫ ð Ǩ 3-4 ǶǦǭǦ! ǆǳǴǲǦǱȂǳǴǫ ǳǫǶǦǨǫǳǷǸǨǴ 
ǸǴǶǲǴǭǮǸ ȃǰǴǳǴǲǮǰǹ, ǵǴǸǴǲǹ ǽǸǴ ǴǩǶǴǲǳȁǫ ǷǶǫǪǷǸǨǦ ǨȁǨǴǪȅǸǷȅ Ǯǭ 
ǵǴǰǹǵǦǸǫǱȂǷǰǴǩǴ ǷǵǶǴǷǦ Ǯ ǮǳǨǫǷǸǮǼǮǴǳǳǴǩǴ ǰǦǳǦǱǦ. 



¾ ǔ ǳǦǹǰǫ Ǯ ǰǹǱȂǸǹǶǫ ǳǦǪǴ ǵǶǴȅǨǱȅǸȂ ǴǷǴǧǹȄ ǭǦǧǴǸǹ. ǆ ǵǶǦǨǮǸǫǱȂǷǸǨǴ 
ǵȁǸǦǫǸǷȅ ǨǵǮǻǳǹǸȂ Ǩ ǵǶǴǰǶǹǷǸǴǨǴ ǱǴǬǫ ð 10% ǈǈǕ ð ǨǷǫ 
ǭǪǶǦǨǴǴǻǶǦǳǫǳǮǫ, ǳǦǹǰǹ, ǴǧǶǦǭǴǨǦǳǮǫ, ǰǹǱȂǸǹǶǹ. ǝǸǴǧȁ ǶǦǷǾǮǶǮǸȂ ȃǸǴ 
çǱǴǬǫè ǪǴ ǫǨǶǴǵǫǯǷǰǮǻ ǳǴǶǲ (20-25 %),  ǳǫǴǧǻǴǪǮǲǴ 
ǹǷǴǨǫǶǾǫǳǷǸǨǴǨǦǸȂ ȃǰǴǳǴǲǮǽǫǷǰǮǯ ǵǴǶȅǪǴǰ. ǚǮǳǦǳǷǮǶǴǨǦǳǮǫ 
ǆǰǦǪǫǲǮǮ ǳǦǹǰ ǳǦǪǴ ǹǨǫǱǮǽǮǸȂ Ƿ 0,15 % ǈǈǕ ǪǴ ǻǴǸȅ ǧȁ 0,4 %. 

¾ ǓǦǹǰǹ ǷǵǶǦǨǫǪǱǮǨǴ ǰǶǮǸǮǰǹȄǸ ǭǦ ǳǫȃǺǺǫǰǸǮǨǳǴǷǸȂ. ǓǴ ȃǸǴ ǷǨȅǭǦǳǴ Ƿ 
ǴǸǷǹǸǷǸǨǮǫǲ ǷǵǶǴǷǦ. ǓǦǪǴ ǵǴǳȅǸȂ ǸǫǴǶǫǲǹ ǦǰǦǪǫǲǮǰǦ ǈǦǱǫǶǮȅ 
ǒǦǰǦǶǴǨǦ: ǴǧǫǷǵǫǽǫǳǮǫ ǷǵǶǴǷǦ ǳǦ ǭǳǦǳǮȅ ð ǴǪǳǦ Ǯǭ ǴǷǳǴǨǳȁǻ ǺǹǳǰǼǮǯ 
ǩǴǷǹǪǦǶǷǸǨǦ. ǕǴȃǸǴǲǹ ǩǴǷǹǪǦǶǷǸǨǴ ǪǴǱǬǳǴ ǭǦǧǴǸǮǸȂǷȅ Ǵ ǷǵǶǴǷǫ ǳǦ 
ǭǳǦǳǮȅ. ǓǦǪǴ ǴǷǴǭǳǦǸȂ, ǽǸǴ ǖǴǷǷǮȅ ǪǴǱǬǳǦ ǶǦǭǨǮǨǦǸȂ ǨǷǫ ǳǦǵǶǦǨǱǫǳǮȅ 
ǳǦǹǰǮ Ǯ ǮǲǫǸȂ Ǩ ǰǦǬǪǴǲ Ǯǭ ǳǮǻ ǪǴǷǸǦǸǴǽǳǴǫ ǽǮǷǱǴ 
ǰǨǦǱǮǺǮǼǮǶǴǨǦǳǳȁǻ ǷǵǫǼǮǦǱǮǷǸǴǨ. ǋǷǱǮ ǰǦǰǴǯ-ǸǴ ǮǳǷǸǮǸǹǸ ǳǫ 
ȃǺǺǫǰǸǮǨǫǳ, ǳǦǪǴ ǨǴǷǷǸǦǳǴǨǮǸȂ ǫǩǴ ȃǺǺǫǰǸǮǨǳǴǷǸȂ, ǵǴǲǫǳȅǸȂ 
ǶǹǰǴǨǴǪǷǸǨǴ. ǋǷǸȂ ǲǳǴǩǴ ǵǶǮǲǫǶǴǨ, ǰǴǩǪǦ ǮǷǷǱǫǪǴǨǦǳǮȅ ǩǶǹǵǵȁ 
ǹǽȆǳȁǻ ǧȁǱǮ ǳǫǭǦǲǫǸǳȁǲǮ, Ǧ ǽǫǶǫǭ ǳǫǷǰǴǱȂǰǴ ǱǫǸ ǴǳǮ ǷǸǦǳǴǨǮǱǮǷȂ 
ǴǽǫǳȂ ǵǫǶǷǵǫǰǸǮǨǳȁǲǮ. 

¾ ǐǴǩǪǦ ǷǴǨǫǸǷǰǴǫ ǶǹǰǴǨǴǪǷǸǨǴ ǮǳǮǼǮǮǶǴǨǦǱǴ ǶǦǭǨǮǸǮǫ ǳǦǹǰǮ Ǩ 
ǶǫǩǮǴǳǦǻ, ǽǸǴ ð ǸǦǲ ǧȁǱǦ ǭǦ ǳǦǹǰǦ? ǋȆ ǸǦǲ ǳǫ ǧȁǱǴ. ǓǴ ǶǹǰǴǨǴǪǷǸǨǴ 
ǵǴǳǮǲǦǱǴ, ǽǸǴ ǳǹǬǳǴ ǶǦǷǾǮǶȅǸȂ ǪǴǱȄ ǳǦǷǫǱǫǳǮȅ, ǭǦǳȅǸǴǩǴ ǳǦǹǰǴǯ. 

¾ ǝǸǴ ǪǴǱǬǳǦ ǵǴǳȅǸȂ Ǯ ǷǪǫǱǦǸȂ ǆǰǦǪǫǲǮȅ ǳǦǹǰ, ǽǸǴǧȁ ǧȁǸȂ ǳǹǬǳǴǯ 
ǖǴǷǷǮǮ? ǔǳǦ ǪǴǱǬǳǦ ǵǶǮǳǮǲǦǸȂ ǨǫǪǹǿǫǫ ǹǽǦǷǸǮǫ Ǩ ǶǦǭǶǦǧǴǸǰǫ 
ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ, ȃǰǴǳǴǲǮǽǫǷǰǮǻ Ǯ ǩǹǲǦǳǮǸǦǶǳȁǻ ǵǶǴǩǶǦǲǲ ǶǦǭǨǮǸǮȅ 
ǷǸǶǦǳȁ. 



¾ ǈ ǖǴǷǷǮǯǷǰǴǯ ǦǰǦǪǫǲǮǮ ǳǦǹǰ, ǵǫǶǫǪǫǱǦǳǳǴǯ Ǩ ǰǱǹǧ 
ǦǰǦǪǫǲǮǰǴǨ Ǯ ǽǱǫǳǰǴǶǴǨ, ǵǶǫǴǧǱǦǪǦȄǸ ǷǫǯǽǦǷ ǵǴǬǮǱȁǫ ǱȄǪǮ. 
ǗǶǫǪǳǮǯ ǨǴǭǶǦǷǸ ǦǰǦǪǫǲǮǰǴǨ Ǩ ǶȅǪǫ ǴǸǪǫǱǫǳǮǯ ǖǆǓ ǪǴǷǸǮǩ 80 
ǱǫǸ. ǕǴȃǸǴǲǹ ǖǆǓ ǪǴǱǬǳǦ ǲǴǪǫǶǳǮǭǮǶǴǨǦǸȂǷȅ Ǯ ǵǶǮǨǱǫǽȂ 
ǪǴǰǸǴǶǷǰǮǯ ǰǴǶǵǹǷ, Ǩ ǵǫǶǨǹȄ ǴǽǫǶǫǪȂ 500 ǮǭǧǶǦǳǳȁǻ 
ǵǶǴǺǫǷǷǴǶǴǨ ǖǆǓ, ǰ ǦǰǸǮǨǳǴǲǹ ǹǽǦǷǸǮȄ Ǩ ǹǵǶǦǨǱǫǳǮǮ, Ǩ ǸǴǲ 
ǽǮǷǱǫ Ǯ ǵǶǮ ǨȁǧǴǶǦǻ ǦǰǦǪǫǲǮǰǴǨ Ǯ ǽǱǫǳǰǴǶǴǨ. Ǚ ǳǦǷ ǳǫǸ 
ǪǶǹǩǴǩǴ ǨȁǻǴǪǦ. 

¾ ǎǷǸǴǶǮȅ ǳǫ ǵǶǴǷǸǮǸ ǳǮ ǵǶǦǨǮǸǫǱȂǷǸǨǹ, ǳǮ ǷǴǨǶǫǲǫǳǳǴǲǹ 
ǴǧǿǫǷǸǨǹ, ǳǮ ǳǦǲ ð ǽǱǫǳǦǲ ǖǆǓ, ǫǷǱǮ ǲȁ ǳǫ ǷǴǻǶǦǳǮǲ 
ǖǴǷǷǮǯǷǰǹȄ ǦǰǦǪǫǲǮȄ ǳǦǹǰ Ǯ ǫȆ ǸǶǦǪǮǼǮǴǳǳȁǫ ǺǹǳǰǼǮǮ. ǖǆǓ 
ǧȁǱǦ ǷǴǭǪǦǳǦ ǵǴ ǹǰǦǭǹ ǕǫǸǶǦ I ǧǫǭ ǲǦǱǴǩǴ 300 ǱǫǸ ǸǴǲǹ ǳǦǭǦǪ. 
ǓǫǷǲǴǸǶȅ ǳǦ ǮǷǵȁǸǦǳǮȅ, ǳǦ ǮǪǫǴǱǴǩǮǽǫǷǰǮǫ Ǯ ȃǰǴǳǴǲǮǽǫǷǰǮǫ 
ǪǦǨǱǫǳǮȅ, ǳǦ ǦǰǦǪǫǲǮǽǫǷǰǮǫ ǵǴǶǴǰǮ Ǯ ǳǦ ǸǴ, ǽǸǴ Ǩ ǳǫǯ ǮǳǴǩǪǦ 
ǭǦǷǫǪǦǱǮ, ǵǴ ǨȁǶǦǬǫǳǮȄ ǆǱǫǰǷǦǳǪǶǦ ǕǹǾǰǮǳǦ, ǸǦǰǮǫ, ǰǦǰ 
çǰǳȅǭȂ ǊǹǳǪǹǰè, ǆǰǦǪǫǲǮȅ ǳǦǹǰ Ǯ ǒǴǷǰǴǨǷǰǮǯ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǯ ǹǳǮǨǫǶǷǮǸǫǸ Ǯǲ. ǒ.ǈ. ǑǴǲǴǳǴǷǴǨǦ ǷǸǦǱǮ 
ǩǱǦǨǳȁǲǮ ǳǦǹǽǳȁǲǮ ǼǫǳǸǶǦǲǮ, ǬǫǲǽǹǬǮǳǦǲǮ ǶǹǷǷǰǴǯ 
ǼǮǨǮǱǮǭǦǼǮǮ. 

¾ ǊǴǨǫǷǸǮ ǖǴǷǷǮǯǷǰǹȄ ǦǰǦǪǫǲǮȄ ǳǦǹǰ ǪǴ ǹǵǦǪǰǦ ǲǴǬǳǴ. ǓǴ 
ǳǮǽǸǴ Ǩ ǧǱǮǬǦǯǾǮǫ ǪǫǷȅǸǮǱǫǸǮȅ ǳǫ ǷǲǴǬǫǸ ǫȆ ǭǦǲǫǳǮǸȂ 



¾ ǈǴǵǶǴǷȁ ǵǶǴ ǷǴǷǸǴȅǳǮǮ ǪǫǱ Ǩ ǖǴǷǷǮǯǷǰǴǯ ǦǰǦǪǫǲǮǮ ǳǦǹǰ 
ǭǦǪǦǨǦǱǮǷȂ ǩǴǶǦǭǪǴ ǶǦǳȂǾǫ, ǽǫǲ ǰǦǬǫǸǷȅ, Ǯ ǳǫ ǵǶǦǨȁ Ǹǫ, ǰǸǴ 
ǷǽǮǸǦǫǸ, ǽǸǴ ǆǰǦǪǫǲǮȅ çǮǷǵǴǶǸǮǱǦǷȂè Ǩ ǷǴǨǫǸǷǰǴǫ ǮǱǮ 
ǵǴǷǸǷǴǨǫǸǷǰǴǫ ǨǶǫǲȅ. ǐǶǮǸǮǰǴǨǦǱǮ ǆǰǦǪǫǲǮȄ ǫǿȆ Ǩ XIX Ǩǫǰǫ, 
Ǯ ǳǫ ǰǸǴ-ǳǮǧǹǪȂ, Ǧ ǷǦǲ ǊǲǮǸǶǮǯ ǎǨǦǳǴǨǮǽ ǒǫǳǪǫǱǫǫǨ.  

¾ ǐǦǰ ǮǭǨǫǷǸǳǴ, ǴǸǳǴǾǫǳǮȅ Ƿ ǎǲǵǫǶǦǸǴǶǷǰǴǯ ǦǰǦǪǫǲǮǫǯ ǳǦǹǰ 
ǷǰǱǦǪȁǨǦǱǮǷȂ ǹ ǨǫǱǮǰǴǩǴ ǻǮǲǮǰǦ ǷǱǴǬǳǴ. ǈ 1874 ǩǴǪǹ 
ǳǫǷǰǴǱȂǰǴ ǦǰǦǪǫǲǮǰǴǨ ǵǶǫǪǱǴǬǮǱǮ ǮǭǧǶǦǸȂ ǒǫǳǪǫǱǫǫǨǦ 
ǦǪȀȄǳǰǸǴǲ ǆǰǦǪǫǲǮǮ ǵǴ ǻǮǲǮǮ. ǓǴ ǵǶǴǸǮǨ ȃǸǴǩǴ 
ǵǶǴǩǴǱǴǷǴǨǦǱǴ 11 ǦǰǦǪǫǲǮǰǴǨ, ǵǶǮ ǨǴǷȂǲǮ çǭǦè. ǕǶǮǽȆǲ, ǳǫ 
ǬǫǱǦȅ ǴǸǰǦǭǦǸȂ ǹǬǫ ǸǴǩǪǦ ǪǴǨǴǱȂǳǴ ǮǭǨǫǷǸǳǴǲǹ ǹǽȆǳǴǲǹ 
ǱǮǽǳǴ, ǦǰǦǪǫǲǮǰǮ ǵǶǴǩǴǱǴǷǴǨǦǱǮ ǵǶǴǸǮǨ ǨȁǪǫǱǫǳǮȅ 
ǦǪȀȄǳǰǸǹǶȁ ǵǴ ǻǮǲǮǮ ǨǴǴǧǿǫ. ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǮǭǨǫǷǸǳȁǯ 
ǷǫǩǴǪǳȅ ǸǶȄǰ  ǳǫ ǴǸǰǶȁǨǦǸȂ ǨǦǰǦǳǷǮȄ Ǩ ǖǆǓ, ǫǷǱǮ ǫȆ ǲǴǬǫǸ 
ǭǦǳȅǸȂ ǳǫǹǩǴǪǳȁǯ, ǧȁǱ ǮǭǨǫǷǸǫǳ ǫǿȆ Ǩ ǵǴǭǦǵǶǴǾǱǴǲ Ǩǫǰǫ. 

¾ ǈ 1876 ǩǴǪǹ ǒǫǳǪǫǱǫǫǨ ǨǷȆ Ǭǫ ǷǸǦǱ ǽǱǫǳǴǲ-ǰǴǶǶǫǷǵǴǳǪǫǳǸǴǲ 
ǆǰǦǪǫǲǮǮ, ǳǴ ǳǫ ǵǴ ǻǮǲǮǮ, Ǧ ǵǴ ǺǮǭǮǰǫ, ǪǦ Ǯ ǪǴǱǬǳǴǷǸȂ 
ǽǱǫǳǰǴǶǦ Ǩ Ǹǫ ǩǴǪȁ ǧȁǱǦ ǳǫ ǸǦǰǴǯ ǵǶǫǷǸǮǬǳǴǯ, ǵǴǷǰǴǱȂǰǹ ǳǫ 
ǴǵǱǦǽǮǨǦǱǦǷȂ. ǙǽȆǳȁǯ ǳǦǵǮǷǦǱ Ǩ ǆǰǦǪǫǲǮȄ ǧǱǦǩǴǪǦǶǷǸǨǫǳǳǴǫ 
ǵǮǷȂǲǴ, ǨǵǶǴǽǫǲ, ǳǫ ǧǫǭ ǮǶǴǳǮǮ: çǎǲǵǫǶǦǸǴǶǷǰǦȅ Ǘ. 
ǕǫǸǫǶǧǹǶǩǷǰǦȅ ǦǰǦǪǫǲǮȅ ǳǦǹǰ ǮǭǧǶǦǳǮǫǲ Ǩ ǷǨǴǮ ǽǱǫǳȁ-
ǰǴǶǶǫǷǵǴǳǪǫǳǸȁ ǴǰǦǭǦǱǦ ǲǳǫ ǸǦǰǹȄ ǨȁǷǴǰǹȄ ǽǫǷǸȂ, ǰǦǰǦȅ ǳǫ 
ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǲǴǫǯ ǷǰǶǴǲǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ ǳǦ ǵǴǵǶǮǿǫ ǳǦǹǰè. 



¾ ǈǴǵǮȄǿǦȅ ǦǰǦǪǫǲǮǽǫǷǰǦȅ ǳǫǷǵǶǦǨǫǪǱǮǨǴǷǸȂ ǵǴǪǸǴǱǰǳǹǱǦ ǊǲǮǸǶǮȅ 
ǎǨǦǳǴǨǮǽǦ ǰ ǶǦǭǪǹǲȂȅǲ Ǵ ǶǫǴǶǩǦǳǮǭǦǼǮǮ ǆǰǦǪǫǲǮǮ ǳǦǹǰ. ǈ 1882 ǩǴǪǹ ǧȁǱǦ 
ǳǦǪǮǰǸǴǨǦǳǦ ǷǸǦǸȂȅ çǐǦǰǦȅ Ǭǫ ǦǰǦǪǫǲǮȅ ǳǹǬǳǦ Ǩ ǖǴǷǷǮǮ?è. ǈǵǫǶǨȁǫ ǴǳǦ 
ǧȁǱǦ ǴǵǹǧǱǮǰǴǨǦǳǦ Ǩ ǬǹǶǳǦǱǫ çǓǴǨȁǯ ǲǮǶè ǱǮǾȂ Ǩ 1966 ǩǴǪǹ. 

¾ ǈ ǷǨǴǫǯ ǷǸǦǸȂǫ Ǌ. ǎ. ǒǫǳǪǫǱǫǫǨ ǵǮǾǫǸ: çǒǳǫ ǰǦǬǫǸǷȅ, ǳǮǰǦǰǴǯ ǳǫǸ ǳǹǬǪȁ 
Ǩ ǸǴǲ, ǽǸǴǧȁ ȃǸǴ ǷǶǦǨǳǮǸǫǱȂǳǴ ǧǴǱȂǾǴǫ ǽǮǷǱǴ ǱǮǼ, ǴǧǶǦǭǹȄǿǮǻ ǨȁǷǾǫǫ 
ǹǽȆǳǴǫ ǹǽǶǫǬǪǫǳǮǫ Ǩ ǖǴǷǷǮǮ, ǵǴǱǹǽǦǱǴ ǬǦǱǴǨǦǳȂǫ. ǈ ǹǽȆǳȁǻ ǴǧǿǫǷǸǨǦǻ 
ǵǱǦǸȅǸ ǽǱǫǳȁ ǭǦ ǵǶǦǨǴ ǹǽǦǷǸǨǴǨǦǸȂ Ǯ ǪǱȅ ǷǴǷǸǦǨǱǫǳǮȅ ǺǴǳǪǦ, 
ǳǫǴǧǻǴǪǮǲǴǩǴ ǪǱȅ ǨǫǪǫǳǮȅ ǪǫǱ ǴǧǿǫǷǸǨǦ. ǈ ǨȁǷǾǫǲ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǲ 
ǹǽȆǳǴǲ ǹǽǶǫǬǪǫǳǮǮ, ǰǴǳǫǽǳǴ, ǵǱǦǸǦ ǳǫǲȁǷǱǮǲǦ, ǪǦ Ǯ ǳǫ ǳǹǬǳǦ ǴǸ ǽǱǫǳǴǨ 
ǴǧǿǫǷǸǨǦ, ǵǴǸǴǲǹ ǽǸǴ ǸǦǰǴǫ ǨȁǷǾǫǫ ǹǽȆǳǴǫ ǹǽǶǫǬǪǫǳǮǫ ǳǹǬǳǴ Ǯ ǵǴǱǫǭǳǴ 
ǩǴǷǹǪǦǶǷǸǨǹ, Ǯ, ǷǱǫǪǴǨǦǸǫǱȂǳǴ, ǩǴǷǹǪǦǶǷǸǨǴ ǪǴǱǬǳǴ ǳǦ ǳǫǩǴ ǷǦǲǴ 
ǮǭǶǦǷǻǴǪǴǨǦǸȂǷȅ, ǳǫ ǸǴ ǽǸǴǧȁ ǸǶǫǧǴǨǦǸȂ Ƿ ǹǽǦǷǸǳǮǰǴǨ ǰǦǰǴǯ-ǱǮǧǴ ǵǱǦǸȁ. 

¾ ǕǴ ǲǴǫǯ ǲȁǷǱǮ, ǦǰǦǪǫǲǮǰǮ ǬǦǱǴǨǦǳȂǫ ǳǫ ǵǴǱǹǽǦȄǸ, ǹǽǦǷǸǨǹȄǸ ǨǷǫ 
ǴǪǮǳǦǰǴǨǴ Ǩ ǶǫǾǫǳǮǮ ǵǴ ǪǫǱǦǲ, ǰǦǷǦȄǿǮǲǷȅ ǳǦǹǽǳȁǻ ǮǳǸǫǶǫǷǴǨ. ǓǴ ǰǴǩǪǦ 
ǳǦ ǪǦǳǳǴǩǴ ǦǰǦǪǫǲǮǰǦ ǆǰǦǪǫǲǮȅ ǳǦǹǰ ǨǴǭǱǴǬǮǸ ǮǭǨǫǷǸǳǴǩǴ ǶǴǪǦ 
ǴǧȅǭǦǳǳǴǷǸȂ, ǰǴǸǴǶǦȅ ǳǫǵǶǫǲǫǳǳǴ ǪǴǱǬǳǦ ǧȁǸȂ ȃǸǮǲ ǦǰǦǪǫǲǮǰǴǲ 
ǮǷǵǴǱǳǫǳǦ, Ǯ ǫǷǱǮ ȃǸǦ ǴǧȅǭǦǳǳǴǷǸȂ ǧǹǪǫǸ Ǩ ǮǳǸǫǶǫǷǦǻ ǮǱǮ ǽǮǷǸǴ 
ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ, ǳǦǵǶǮǲǫǶ ǷǵǫǼǮǦǱȂǳȁǫ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǫ ǵǴǸǶǫǧǳǴǷǸǮ, 
ǮǱǮ Ǩ ǽǮǷǸǴ ǳǦǹǽǳȁǻ ǵǴǸǶǫǧǳǴǷǸȅǻ, ǳǴ ǸǦǰǮǻ, ǰǴǸǴǶȁǫ ǆǰǦǪǫǲǮȅ ǧǹǪǫǸ 
ǷǽǮǸǦǸȂ ǳǫǴǧǻǴǪǮǲȁǲǮ ǰ ǨȁǵǴǱǳǫǳǮȄ, ǸǴǩǪǦ ȃǸǴǸ ǦǰǦǪǫǲǮǰ Ǯ ǱǮǼǦ, ǴǰǴǱǴ 
ǳǫǩǴ ǳǦǻǴǪȅǿǮǫǷȅ ǪǱȅ ǮǷǷǱǫǪǴǨǦǳǮǯ, ǲǴǩǹǸ ǵǴǱǹǽǮǸȂ, Ǯ ǵǴǱǹǽǦȄǸ, 
ǨǴǭǳǦǩǶǦǬǪǫǳǮǫ ǵǴ ǲǫǶǫ Ǹǫǻ ǷǶǫǪǷǸǨ, ǰǴǸǴǶȁǫ ǧǹǪǹǸ ǮǲǫǸȂǷȅ Ǩ 
ǶǦǷǵǴǶȅǬǫǳǮǮ ǆǰǦǪǫǲǮǮ. ǘǴǩǪǦ ǵǶǮǪȆǸǷȅ ǸǦǰ, ǽǸǴ ǭǦ ǶǦǧǴǸǹ ǧǹǪǫǸ 
ǹǵǱǦǽǫǳǴ, ǰǦǰ ȃǸǴ ǪǫǱǦǫǸǷȅ Ǩ ǬǮǭǳǮ, Ǯ ǽǸǴ ǪǴǱǬǳǴ ǷǽǮǸǦǸȂ ǵǶǦǨǮǱȂǳȁǲ. 
ǆǰǦǪǫǲǮȅ ǳǫ ǧǹǪǫǸ ǷǨǴǫǩǴ ǶǴǪǦ ǷǮǳǫǰǹǶǴǯ Ǯ ǵǫǳǷǮǫǯ ǭǦ ǷǱǹǬǧǹ ǳǦǹǰǫ, ǴǳǦ 
ǧǹǪǫǸ ǼǫǳǸǶǦǱȂǳȁǲ ǹǽȆǳȁǲ ǹǽǶǫǬǪǫǳǮǫǲè.  

 



¾ ǐǦǷǦȅǷȂ Ǹǫǲȁ ǵǴǬǮǭǳǫǳǳǴǩǴ ǬǦǱǴǨǦǳȂȅ ǦǰǦǪǫǲǮǰǦǲ, Ǌ. ǎ. ǒǫǳǪǫǱǫǫǨ ǵǮǾǫǸ: 
çǒǳǫ ǰǦǬǫǸǷȅ ǭǦǸǫǲ, ǽǸǴ ǰǴǲǵǱǫǰǸȁ ǦǰǦǪǫǲǮǰǴǨ ǴǷǴǧȁǲǮ ǵǶǫǶǴǩǦǸǮǨǦǲǮ, ǸǴ 
ǫǷǸȂ ǬǦǱǴǨǦǳȂǫǲ, ǰǨǦǶǸǮǶǦǲǮ Ǯ ǸǴǲǹ ǵǴǪǴǧǳǴǫ ǳǫ ǵǴǱȂǭǹȄǿǮǫǷȅ, Ǧ 
ǵǶǫǪǷǸǦǨǱȅȄǿǮǫ ǷǨǴǮǲ ǷǴǧǶǦǳǮǫǲ ǨȁǷǾǮǫ ǳǦǹǽǳȁǫ ǷǮǱȁ ǖǴǷǷǮǮ, ǲǴǩǹǸ 
ǨǴǷǵǴǱǳȅǸȂǷȅ ǸǶǫǲȅ ǵǹǸȅǲǮ: ǨǴ-ǵǫǶǨȁǻ, ǮǭǧǶǦǳǮǫǲ Ǩ ǴǸǪǫǱǫǳǮȅ ǷǦǲǴǯ 
ǆǰǦǪǫǲǮǮ, ǨǴ-ǨǸǴǶȁǻ, ǮǭǧǶǦǳǮǫǲ Ǩ ǴǪǳǴǲ Ǯǭ ǶǹǷǷǰǮǻ ǹǳǮǨǫǶǷǮǸǫǸǴǨ  
ǰǴǳǫǽǳǴ, ǷǽǮǸǦȅ Ǩ ǸǴǲ ǽǮǷǱǫ Ǯ ǗǦǳǰǸ-ǕǫǸǫǶǧǹǶǩǷǰǮǯ, ǈǦǶǾǦǨǷǰǮǯ Ǯ 
ǊǫǶǵǸǷǰǮǯ ǹǳǮǨǫǶǷǮǸǫǸȁ, Ǧ ǸǦǰǬǫ ǪǶǹǩǮǻ ǨȁǷǾǮǻ ǹǽǫǧǳȁǻ ǭǦǨǫǪǫǳǮȅǻ; ȃǸǴ 
ǵǴǸǴǲǹ, ǽǸǴ ǹǳǮǨǫǶǷǮǸǫǸȁ ǵǴ ǷǦǲǴǲǹ ǷǹǿǫǷǸǨǹ ǪǫǱǦ ǪǴǱǬǳȁ ǪǴǷǸǦǨǱȅǸȂ 
ǳǦǮǧǴǱȂǾǮǯ ǰǴǳǸǮǳǩǫǳǸ ǨȁǪǦȄǿǮǻǷȅ ǹǽȆǳȁǻ ǷǮǱ. ǈ-ǸǶǫǸȂǮǻ, ǹǽȆǳȁǲ 
ǴǧǿǫǷǸǨǦǲ ǖǴǷǷǮǮ, ǫǷǱǮ ǳǫ ǨǷǫǲ, ǸǴ, ǵǴ ǰǶǦǯǳǫǯ ǲǫǶǫ, ǴǵǶǫǪǫǱȆǳǳȁǲ, 
ǧǴǱȂǾǮǲ ǮǱǮ ǲǫǳȂǾǮǲ ǭǳǦǽǫǳǮǫǲ ǹǬǫ ǵǴǱȂǭǹȄǿǮǲǷȅ, ǪǴǱǬǳǴ ǵǶǫǪǴǷǸǦǨǮǸȂ, 
ǲǳǫ ǰǦǬǫǸǷȅ, ǸǦǰǬǫ ǵǶǦǨǴ ǨȁǷǸǦǨǱȅǸȂ ǷǨǴǮǻ ǰǦǳǪǮǪǦǸǴǨ Ǩ ǆǰǦǪǫǲǮȄ, Ǩ 
ǴǷǴǧǫǳǳǴǷǸǮ ǵǴǸǴǲǹ, ǽǸǴ ǳǫǰǴǸǴǶȁǫ ǲǫǷǸǳȁǫ Ǯ ǷǵǫǼǮǦǱȂǳȁǫ ǮǳǸǫǶǫǷȁ 
ǨȁǪǨǮǩǦȄǸ ǽǦǷǸǴ ǸǦǰǮǻ ǱǮǼ, ǳǦ ǰǴǸǴǶȁǻ, ǵǴǲǮǲǴ ǲǫǷǸǳȁǻ ǹǽȆǳȁǻ 
ǹǽǶǫǬǪǫǳǮǯ, ǲǴǬǫǸ ǧȁǸȂ, ǳǫ ǷǰǴǶǴ ǧǹǪǫǸ ǴǧǶǦǿǫǳǴ ǳǦǪǱǫǬǦǿǫǫ ǨǳǮǲǦǳǮǫ, Ǧ 
ǬǫǱǦǸǫǱȂǳǴ, ǽǸǴǧȁ ǨȁǷǾǮǲ ǹǽȆǳȁǲ ǹǽǶǫǬǪǫǳǮǫǲ ǖǴǷǷǮǮ ǳǫ ǧȁǱǴ ǵǶǴǵǹǿǫǳǴ 
ǳǮ ǴǪǳǴǩǴ Ǯǭ ǨȁǪǦȄǿǮǻǷȅ Ǩ ǰǦǬǪǴǲ ǹǩǴǱǰǫ ǖǴǷǷǮǮ ǳǦǹǽǳȁǻ ǪǫȅǸǫǱǫǯ.  

¾ ǑǮǼǦ, ǵǶǫǪǷǸǦǨǱǫǳǳȁǫ ǴǪǳǮǲ Ǯǭ ȃǸǮǻ ǸǶȆǻ ǷǵǴǷǴǧǴǨ, ǮǭǧǮǶǦȄǸǷȅ ǭǦǸǫǲ Ǩ 
Ǵǧǿǫǲ ǷǴǧǶǦǳǮǮ ǆǰǦǪǫǲǮǮ Ǯ ǸǴǱȂǰǴ ǸǴǩǪǦ ǵǶǮǴǧǶǫǸǦȄǸ ǭǨǦǳǮǫ ǦǰǦǪǫǲǮǰǦ. 
ǘǦǰǴǯ ǷǵǴǷǴǧ ǨȁǧǴǶǦ ǩǦǶǦǳǸǮǶǹǫǸ ǵǶǮǷǹǸǷǸǨǮǫ Ǩ ǆǰǦǪǫǲǮǮ ǨǷǫǻ ǳǦǮǧǴǱȂǾǮǻ 
ǳǦǹǽǳȁǻ ǷǮǱ ǷǸǶǦǳȁ. 

¾ ǔǽǫǨǮǪǳǴ, ǽǸǴ ǰǶǮǸǫǶǮǫǲ ǪǱȅ ǮǭǧǶǦǳǮȅ ǪǴǱǬǳȁ ǷǱǹǬǮǸȂ ǴǪǳǮ ǽǮǷǸǴ ǳǦǹǽǳȁǫ 
ǭǦǷǱǹǩǮ, Ǧ ǸǦǰ ǰǦǰ ǳǦǹǰǦ ǵǶǫǬǪǫ ǨǷǫǩǴ ǫǷǸȂ ǪǫǱǴ ǳǫ ǰǦǧǮǳǫǸǳǴǫ Ǯ ǽǦǷǸǳǴǫ, Ǧ 
ǴǧǿǫǷǸǨǫǳǳǴǫ Ǯ ǵǹǧǱǮǽǳǴǫ, ǸǴ ǳǫǵǶǫǲǫǳǳȁǲ ǹǷǱǴǨǮǫǲ ǵǶǮǷǹǸǷǸǨǮȅ Ǩ 
ǆǰǦǪǫǲǮǮ ǪǴǱǬǳȁ ǷǱǹǬǮǸȂ ǸǶǹǪȁ, ǸǦǰ ǷǰǦǭǦǸȂ, ǵǹǧǱǮǽǳȁǫ, ǸǴ ǫǷǸȂ ǮǱǮ 
ǵǹǧǱǮǰǴǨǦǳǳȁǫ, ǮǱǮ ǵǹǧǱǮǽǳǴǲǹ ǷǹǪǹ ǵǴǪǱǫǬǦǿǮǫ, ǸǴ ǫǷǸȂ ǪǴǷǸǹǵǳȁǫ 
ǨǷǫǴǧǿǫǯ ǴǼǫǳǰǫ Ǯ ǲǴǩǹǿǮǫ ǷǱǹǬǮǸȂ ǳǦ ǵǴǱȂǭǹ ǨǷǫǲ Ǯ ǰǦǬǪǴǲǹè. 



¾ ǗǹǬǪǫǳǮȅ ǊǲǮǸǶǮȅ ǒǫǳǪǫǱǫǫǨǦ ǵǴ ǵǶǴǼǫǪǹǶǫ ǨȁǧǴǶǴǨ Ǩ ǆǰǦǪǫǲǮȄ 
ǷǸǦǳǴǨȅǸǷȅ ǴǷǴǧǴ ǦǰǸǹǦǱȂǳȁǲǮ ǳǦ ǺǴǳǫ ǴǧǿǫǷǸǨǫǳǳǴǩǴ ǶǫǭǴǳǦǳǷǦ, ǰǴǸǴǶȁǯ 
ǨȁǭǨǦǱǮ ǨȁǧǴǶȁ Ǩ ǖǆǓ 2016 ǩǴǪǦ, ǰǴǩǪǦ ǮǭǧǶǦǳǮǫ ǳǫǰǴǸǴǶȁǻ ǱǮǼ Ǩ ǽǱǫǳȁ 
ǆǰǦǪǫǲǮǮ ǨȁǭǨǦǱǴ ǨǫǷȂǲǦ ǳǫǩǦǸǮǨǳǹȄ ǶǫǦǰǼǮȄ ǴǧǿǫǷǸǨǫǳǳǴǷǸǮ. 

¾ ǓǦ ǨȁǧǴǶǦǻ ǴǧȁǽǳǴ ǷǸǴǱȂǰǴ ǨȁǨǦǱǮǨǦǫǸǷȅ ǩǶȅǭǮ, ǽǸǴ ǪǮǨǹ ǪǦȆǾȂǷȅ. ǘǫ, ǰǸǴ 
ǻǴǸȂ ǶǦǭ ǷǸǴȅǱ Ǩ ǴǽǫǶǫǪǮ Ǩ ǧǫǷǷǲǫǶǸǮǫ, ǲǴǩǹǸ ǲǳǴǩǴ ǨǷȅǰǴǩǴ ǨǷǵǴǲǳǮǸȂ. 
ǗǫǩǴǪǳȅ ǲȁ ǨǷȆ ǽǦǿǫ ǴǧǶǦǿǦǫǲǷȅ ǰ ǭǦǲǫǽǦǸǫǱȂǳǴǲǹ ǴǽǫǶǰǹ çǆǰǦǪǫǲǮǽǫǷǰǮǫ 
ǨȁǧǴǶȁè ǎ. Ǘ. ǞǰǱǴǨǷǰǴǩǴ, ǨǷǱǫǪ ǭǦ ǰǴǸǴǶȁǲ çǵǶǴǻǴǪǳȁǻè ǰǦǳǪǮǪǦǸǴǨ 
ǳǦǭȁǨǦȄǸ çǵǶǴǻǴǪǮǲǼǦǲǮè. ǗǳǴǨǦ Ǯ ǷǳǴǨǦ ǨǷǵǴǲǮǳǦȄǸǷȅ ǽǫǰǦǳǳȁǫ ǷǱǴǨǦ 
ǨȁǪǦȄǿǫǩǴǷȅ ǦǷǸǶǴǺǮǭǮǰǦ: çǖǫǦǱȂǳȁǫ ǳǦǹǽǳȁǫ ǭǦǷǱǹǩǮ ǰǦǳǪǮǪǦǸǦ ǵǶǮ 
ǨȁǧǴǶǦǻ, ǰǦǰ ǵǶǦǨǮǱǴ, ǳǫ ǮǲǫȄǸ ǷǫǶȂȆǭǳǴǩǴ ǭǳǦǽǫǳǮȅè. ǙǨȁ, Ǯǻ 
ǵǴǪǸǨǫǶǬǪǦȄǸ ǲǳǴǩǴǽǮǷǱǫǳǳȁǫ ǷǨǮǪǫǸǫǱȂǷǸǨǦ Ǯ ǪǶǹǩǮǻ ǹǽǦǷǸǳǮǰǴǨ ǨȁǧǴǶǳȁǻ 
ǰǦǲǵǦǳǮǯ. ǥǶǰǮǫ ǾǸǶǮǻǮ Ǩ ǰǦǶǸǮǳǹ ǨȁǧǴǶǴǨ Ǯ ǳǶǦǨǴǨ Ǩ ǆǰǦǪǫǲǮǮ ǳǦǽǮǳǦȅ Ƿ 
1970-ǻ ǩǴǪǴǨ ǪǴǧǦǨǱȅȄǸ ǲǫǲǹǦǶȁ ǈ. Ǉ. ǇǦǶǦǳǴǨǦ. 

¾ ǉǴǨǴǶȅ Ǵ ǨǶǫǪǫ ǪǨǹǻǷǸǫǵǫǳǳǴǩǴ ǽǱǫǳǷǸǨǦ Ǩ ǆǰǦǪǫǲǮǮ, ǎ. Ǘ. ǞǰǱǴǨǷǰǮǯ 
ǵǮǷǦǱ: çǊǨǹǻǷǸǫǵǫǳǳǦȅ ǷǮǷǸǫǲǦ ǽǱǫǳǷǸǨǦ Ǩ ǆǰǦǪǫǲǮǮ ǪǫǱǦǫǸ ǹǽȆǳȁǻ ǻǴǶǴǾǴ 
ǹǵǶǦǨǱȅǫǲȁǲǮ. ǙǬǫ ǷǶǦǭǹ ǵǴǷǱǫ ǮǭǧǶǦǳǮȅ Ǩ ǽǱǫǳȁ-ǰǴǶǶǫǷǵǴǳǪǫǳǸȁ ǸǦǰǴǯ 
ǪǫȅǸǫǱȂ ǳǦǽǮǳǦǫǸ ǵǴǪǹǲȁǨǦǸȂ Ǵ ǷǱǫǪǹȄǿǫǯ ǷǸǹǵǫǳǮ ǦǰǦǪǫǲǮǽǫǷǰǴǯ 
ǮǫǶǦǶǻǮǮ. ǔǳ ǴǸǱǮǽǳǴ ǵǴǳǮǲǦǫǸ, ǽǸǴ ǪǱȅ ǸǴǩǴ, ǽǸǴǧȁ ǧȁǸȂ ǮǭǧǶǦǳǳȁǲ Ǩ 
ǪǫǯǷǸǨǮǸǫǱȂǳȁǫ ǽǱǫǳȁ, ǹ ǳǫǩǴ ǪǴǱǬǳȁ ǧȁǸȂ ǳǦǮǱǹǽǾǮǫ ǴǸǳǴǾǫǳǮȅ Ƿ 
ǦǰǦǪǫǲǮǰǦǲǮ ǷǨǴǫǩǴ ǴǸǪǫǱǫǳǮȅ, ǰǴǸǴǶȁǫ ǧǹǪǹǸ ǭǦ (ǮǱǮ ǵǶǴǸǮǨ) ǳǫǩǴ 
ǩǴǱǴǷǴǨǦǸȂ. ǎ Ǵǳ ǲǳǴǩǮǫ ǩǴǪȁ ǷǸǶǴǮǸ Ƿ ǳǮǲǮ ǴǸǳǴǾǫǳǮȅ. ǎǭǱǮǾǳǫ 
ǵǴǪǽȆǶǰǮǨǦǸȂ, ǽǸǴ ǸǦǰǦȅ ǦǸǲǴǷǺǫǶǦ Ǩ ǆǰǦǪǫǲǮǮ ǵǶǮǨǴǪǮǸ ǰ ǭǦǷǸǴȄ, ǰ 
ǴǸǷǹǸǷǸǨǮȄ ǳǦǷǸǴȅǿǫǯ ǰǶǮǸǮǰǮ, ǰǴǸǴǶǦȅ ǳǫ ǨǭǮǶǦǫǸ ǳǦ ǱǮǼǦ, ǰ ǭǦǩǳǮǨǦǳǮȄ 
ǵǴǪǱǮǳǳǴǯ ǳǦǹǰǮ. ǓǴ ǭǦǸǴ Ƿ ǸǦǰǮǲǮ ǪǫȅǸǫǱȅǲǮ ǲǴǬǳǴ ǪǫǱǦǸȂ ǶǫǾǮǸǫǱȂǳǴ ǨǷȆ 
 ǴǳǮ ǨǫǷȂǲǦ ǵǴǳȅǸǱǮǨȁ. ǘǦǰǴǯ ǽǱǫǳ-ǰǴǶǶǫǷǵǴǳǪǫǳǸ ǨǵǴǱǳǫ ǵǴǪǴǧǫǳ ǭǦǯǼǹ, 
ǰǴǸǴǶȁǯ ǪǴ ǰǴǳǼǦ ǷǨǴǮǻ Ǫǳǫǯ ǧǫǬǮǸ Ǩ ǹǵǶȅǬǰǫ ǭǦ ǲǴǶǰǴǨǰǴǯ, ǲǦȅǽǦǿǫǯ 
ǵǫǶǫǪ ǳǮǲ ǳǦ ǾǫǷǸǫéè  




