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ǃǰǰǱǵǣǹǫȂ

ǒǳǨǧǴǵǣǥǮǨǰǾ ǲǱǧǸǱǧǾ ǭ ǫǴǲǱǮǿǪǱǥǣǰǫȁ ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱ-
ǧǨǮǨǬ ǧǮȂ ǫǴǴǮǨǧǱǥǣǰǫȂ ǴǮǱǩǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǹǨǴǴǱǥ. Ǎǣǭ ǲǳǣǥǫǮǱ, 
ǰǨǺёǵǭǫǨ ǭǱǦǰǫǵǫǥǰǾǨ ǯǱǧǨǮǫ ǲǳǫǯǨǰȂȁǵǴȂ ǧǮȂ ǲǳǨǧǥǣǳǫǵǨǮǿǰǱǦǱ 
ǣǰǣǮǫǪǣ ǴǮǱǩǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǤǮǨǯǰǾǸ ǴǫǵǶǣǹǫǬ, ǳǨǪǶǮǿǵǣǵǾ ǭǱǵǱǳǱǦǱ 
ǫǴǲǱǮǿǪǶȁǵǴȂ ǧǮȂ ǲǱǴǮǨǧǶȁǼǨǦǱ ǶǦǮǶǤǮǨǰǰǱǦǱ ǫǴǴǮǨǧǱǥǣǰǫȂ. ǇǳǶǦǱǬ 
ǲǱǧǸǱǧ ǪǣǭǮȁǺǣǨǵǴȂ ǥ ǪǣǯǨǰǨ ǱǵǧǨǮǿǰǾǸ ǭǱǯǲǱǰǨǰǵǱǥ ǰǨǺёǵǭǫǸ ǭǱǦǰǫ-
ǵǫǥǰǾǸ ǯǱǧǨǮǨǬ ǭǱǯǲǱǰǨǰǵǣǯǫ ǧǳǶǦǫǸ ǯǱǧǨǮǨǬ ǧǮȂ ǳǣǴǻǫǳǨǰǫȂ ǥǱǪ-
ǯǱǩǰǱǴǵǨǬ ǫ ǶǮǶǺǻǨǰǫȂ ǴǥǱǬǴǵǥ. ǕǳǨǵǫǬ ǲǱǧǸǱǧ ǱǴǰǱǥǣǰ ǰǣ ǲǱǴǵǳǱǨǰǫǫ 
ǭǱǯǲǱǪǫǹǫǱǰǰǾǸ ǦǫǤǳǫǧǰǾǸ ǰǨǺёǵǭǫǸ ǯǱǧǨǮǨǬ, ǥ ǭǱǵǱǳǾǸ ǱǵǧǨǮǿǰǾǨ 
ǰǨǺёǵǭǫǨ ǯǱǧǨǮǫ ǫǴǲǱǮǿǪǶȁǵǴȂ ǱǵǰǱǴǫǵǨǮǿǰǱ ǰǨǪǣǥǫǴǫǯǱ ǫ ǥǾǲǱǮǰȂȁǵ 
ǳǣǪǮǫǺǰǾǨ ǪǣǧǣǺǫ ǲǱ ǧǱǴǵǫǩǨǰǫȁ ǱǤǼǨǬ ǹǨǮǫ.

ǍǮȁǺǨǥǾǨ ǴǮǱǥǣ: ǴǮǱǩǰǣȂ ǴǫǴǵǨǯǣ, ǰǨǺёǵǭǣȂ ǭǱǦǰǫǵǫǥǰǣȂ ǯǱǧǨǮǿ, ǭǱǯǲǱ-
ǪǫǹǫǱǰǰǣȂ ǦǫǤǳǫǧǰǣȂ ǯǱǧǨǮǿ.

ǅǅǈǇǈǐǋǈ 

ǒǳǱǤǮǨǯǾ ǫǴǴǮǨǧǱǥǣǰǫȂ ǴǮǱǩǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǹǨǴǴǱǥ ǥǱ ǯǰǱǦǱǯ ǱǲǳǨǧǨǮȂ-
ȁǵǴȂ ǴǮǨǧǶȁǼǫǯǫ ǷǣǭǵǱǳǣǯǫ:

• ǳǣǪǰǱǳǱǧǰǱǴǵǿ ǴǱǴǵǣǥǮȂȁǼǫǸ ǫǸ ǱǤǽǨǭǵǱǥ ǫ ǭǱǯǲǱǰǨǰǵǱǥ, ǯǰǱǦǱǱǤǳǣ-
ǪǫǨ ǫ ǳǣǪǰǱǵǫǲǰǱǴǵǿ ǴǥȂǪǨǬ ǫ ǥǪǣǫǯǱǪǣǥǫǴǫǯǱǴǵǨǬ ǯǨǩǧǶ ǰǫǯǫ, ǭǱǵǱ-
ǳǾǨ ǰǨ ǲǱǧǧǣȁǵǴȂ ǵǱǺǰǱǯǶ ǫ ǧǨǵǣǮǫǪǫǳǱǥǣǰǰǱǯǶ ǱǲǫǴǣǰǫȁ; ǲǱȀǵǱǯǶ 
ǫǸ, ǭǣǭ ǲǳǣǥǫǮǱ, ǰǨǥǱǪǯǱǩǰǱ ǷǱǳǯǣǮǫǪǱǥǣǰǰǱ ǲǳǨǧǴǵǣǥǫǵǿ ǫ ǲǳǱǣǰǣ-
ǮǫǪǫǳǱǥǣǵǿ ǥ ǳǣǯǭǣǸ ǨǧǫǰǱǬ ǯǱǧǨǮǫ;

• ǰǨȂǴǰǱǴǵǿ ǥǾǧǨǮǨǰǫȂ «Ǧǳǣǰǫǹ» ǴǫǴǵǨǯǾ, Ǩё ǴǱǴǵǱȂǰǫǬ, ǲǳǱǤǮǨǯǰǾǸ 
ǴǫǵǶǣǹǫǬ;
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• ǲǱǮǶǺǨǰǫǨ ǲǳǫǨǯǮǨǯǱǦǱ ǶǳǱǥǰȂ ǫǰǷǱǳǯǣǹǫǫ ǧǮȂ ǲǱǴǵǳǱǨǰǫȂ «ǵǱǺǰǾǸ» ǯǱǧǨǮǨǬ 
ȂǥǮȂǨǵǴȂ ǵǳǶǧǱǨǯǭǱǬ, ǧǱǳǱǦǱǴǵǱȂǼǨǬ ǫǮǫ ǰǨǳǨǻǣǨǯǱǬ ǪǣǧǣǺǨǬ;

• ǪǰǣǺǫǯǣȂ ǧǱǮȂ ǫǰǷǱǳǯǣǹǫǫ ǧǱǴǵǶǲǰǣ ǮǫǤǱ ǥ ǭǣǺǨǴǵǥǨ ȀǭǴǲǨǳǵǰǾǸ ǧǣǰǰǾǸ, ǮǫǤǱ 
ǥ ȀǥǳǫǴǵǫǺǨǴǭǱǯ ǥǫǧǨ, ǫ Ǩё, ǭǣǭ ǲǳǣǥǫǮǱ, ǰǨǧǱǴǵǣǵǱǺǰǱ ǧǮȂ ǲǳǨǧǴǵǣǥǮǨǰǫȂ ǣǰǣǮǫ-
ǵǫǺǨǴǭǫǸ ǪǣǥǫǴǫǯǱǴǵǨǬ;

• ǱǹǨǰǭǣ ǴǫǴǵǨǯǰǾǸ ǲǣǳǣǯǨǵǳǱǥ ǥǾǲǱǮǰȂǨǵǴȂ Ǵ ǫǴǲǱǮǿǪǱǥǣǰǫǨǯ ǳǣǪǮǫǺǰǾǸ ǫǪǯǨ-
ǳǫǵǨǮǿǰǾǸ ǫ ǱǹǨǰǱǺǰǾǸ ǻǭǣǮ;

• ǵǳǣǧǫǹǫǱǰǰǾǨ ǯǱǧǨǮǫ ǰǨ ǲǱǪǥǱǮȂȁǵ ǶǺǨǴǵǿ ǥǴǨ ǵǫǲǾ ǰǨǱǲǳǨǧǨǮǨǰǰǱǴǵǫ [1-3].

ǐǨǺёǵǭǫǨ ǭǱǦǰǫǵǫǥǰǾǨ ǯǱǧǨǮǫ ǫ ǯǨǵǱǧǾ ǴǱǪǧǣǨǵ ǱǴǰǱǥǶ ǧǮȂ ǳǣǪǳǨǻǨǰǫȂ ǱǤǱǪǰǣǺǨǰǰǾǸ 
ǥǾǻǨ ǲǳǱǤǮǨǯ Ǫǣ ǴǺǨǵ ǴǮǨǧǶȁǼǫǸ ǱǴǱǤǨǰǰǱǴǵǨǬ:

• ǲǳǨǧǴǵǣǥǮǨǰǫǨ ǯǰǱǦǱǱǤǳǣǪǰǾǸ ǫ ǳǣǪǰǱǵǫǲǰǾǸ ǴǥȂǪǨǬ ǫ ǥǪǣǫǯǱǪǣǥǫǴǫǯǱ-
ǴǵǨǬ ǯǨǩǧǶ ǱǤǽǨǭǵǣǯǫ ǫ ǭǱǯǲǱǰǨǰǵǣǯǫ ǴǫǴǵǨǯǾ ǥ ǥǫǧǨ ǰǨǺёǵǭǫǸ ǱǵǰǱǻǨ-
ǰǫǬ ǥǪǣǫǯǱǥǮǫȂǰǫȂ ǱǤǨǴǲǨǺǫǥǣǨǵ ǥǱǪǯǱǩǰǱǴǵǿ ǲǳǫǯǨǰǨǰǫȂ ǨǧǫǰǱǦǱ ǲǱǧǸǱǧǣ 
ǭ ǫǸ ǲǳǨǧǥǣǳǫǵǨǮǿǰǱǯǶ ǣǰǣǮǫǪǶ Ǵ ǫǴǲǱǮǿǪǱǥǣǰǫǨǯ ǯǨǵǱǧǱǥ ǰǨǺёǵǭǱǬ ǭǣǶǪǣǮǿǰǱǬ  
ǣǮǦǨǤǳǾ;

• ǷǱǳǯǣǮǫǪǣǹǫȂ ǫ ǣǰǣǮǫǪ ǰǨ ǵǱǮǿǭǱ ǴǫǴǵǨǯǾ, ǰǱ ǫ ǱǵǧǨǮǿǰǾǸ ǲǳǱǤǮǨǯǰǾǸ ǴǫǵǶǣǹǫǬ 
Ǵ ǱǤǨǴǲǨǺǨǰǫǨǯ ǵǳǨǤǶǨǯǱǦǱ ǶǳǱǥǰȂ ǧǱǴǵǱǥǨǳǰǱǴǵǫ ǯǱǧǨǮǫǳǱǥǣǰǫȂ;

• ǴǱǥǯǨǴǵǰǱǨ ǫǴǲǱǮǿǪǱǥǣǰǫǨ ǰǨǱǧǰǱǳǱǧǰǱǬ ǫǰǷǱǳǯǣǹǫǫ: ǭǱǮǫǺǨǴǵǥǨǰǰǱǬ, ǭǣǺǨ-
ǴǵǥǨǰǰǱ-ǭǱǮǫǺǨǴǵǥǨǰǰǱǬ ǫ ǭǣǺǨǴǵǥǨǰǰǱ ǲǳǨǧǴǵǣǥǮǨǰǰǱǬ (ǧǨǵǨǳǯǫǰǫǳǱǥǣǰǰǱǬ, 
ǴǵǣǵǫǴǵǫǺǨǴǭǱǬ, ǮǫǰǦǥǫǴǵǫǺǨǴǭǱǬ, ǫǰǵǨǳǥǣǮǿǰǱǬ, ǰǨǺёǵǭǱǬ) ǫǰǷǱǳǯǣǹǫǫ, ǫǪǯǨǳȂ-
ǨǯǱǬ ǫ ǱǹǨǰǫǥǣǨǯǱǬ Ǵ ǫǴǲǱǮǿǪǱǥǣǰǫǨǯ ǳǣǪǮǫǺǰǾǸ ǻǭǣǮ;

• ǨǧǫǰǣȂ ǷǱǳǯǣ ǲǳǨǧǴǵǣǥǮǨǰǫȂ ǪǰǣǺǨǰǫǬ ǴǫǴǵǨǯǰǾǸ ǲǣǳǣǯǨǵǳǱǥ, ǥǰǨǻǰǫǸ ǷǣǭǵǱ-
ǳǱǥ, ǹǨǮǨǥǾǸ ǷǶǰǭǹǫǬ ǫ ǱǦǳǣǰǫǺǨǰǫǬ Ǫǣ ǴǺǨǵ ǫǸ ǰǨǺёǵǭǱǬ ǦǳǣǰǶǮȂǹǫǫ, ǲǱǪǥǱǮȂȁ-
ǼǣȂ ǳǨǣǮǫǪǱǥǣǵǿ ǨǧǫǰǱǱǤǳǣǪǰǾǬ ǲǱǧǸǱǧ ǭ ǫǸ ǱǤǳǣǤǱǵǭǨ ǫ ǣǰǣǮǫǪǶ; 

• ǶǺёǵ ǰǨ ǵǱǮǿǭǱ ǰǨǲǱǴǳǨǧǴǵǥǨǰǰǱǦǱ, ǰǱ ǫ ǱǲǱǴǳǨǧǱǥǣǰǰǱǦǱ, ǣ ǵǣǭǩǨ ǣǦǳǨǦǫǳǱǥǣǰ-
ǰǱǦǱ ǥǪǣǫǯǱǥǮǫȂǰǫȂ ǳǣǪǮǫǺǰǾǸ ǴǫǴǵǨǯǰǾǸ ǫ ǥǰǨǻǰǫǸ ǷǣǭǵǱǳǱǥ ǧǳǶǦ ǰǣ ǧǳǶǦǣ 
ǫ ǱǤǨǴǲǨǺǨǰǫǨ, ǵǣǭǫǯ ǱǤǳǣǪǱǯ, ǴǥǱǬǴǵǥǣ ȀǯǨǳǧǩǨǰǵǰǱǴǵǫ ǯǱǧǨǮǫǳǶǨǯǱǬ ǴǫǴǵǨǯǾ/
ǲǳǱǹǨǴǴǣ/ǲǳǱǤǮǨǯǰǱǬ ǴǫǵǶǣǹǫǫ;

• ǰǣǦǮȂǧǰǱǴǵǿ ǫ ǸǱǳǱǻǫǨ ǫǰǵǨǳǲǳǨǵǣǹǫǱǰǰǾǨ ǴǥǱǬǴǵǥǣ ǲǳǱǹǨǴǴǣ ǫ ǲǳǱǯǨǩǶǵǱǺǰǾǸ/
ǫǵǱǦǱǥǾǸ ǳǨǪǶǮǿǵǣǵǱǥ ǰǨǺёǵǭǱǦǱ ǭǱǦǰǫǵǫǥǰǱǦǱ ǯǱǧǨǮǫǳǱǥǣǰǫȂ;

• ǣǧǨǭǥǣǵǰǾǬ ǶǺǨǵ ǳǣǪǮǫǺǰǾǸ ǵǫǲǱǥ ǰǨǱǲǳǨǧǨǮǨǰǰǱǴǵǫ (ǴǵǱǸǣǴǵǫǺǨǴǭǱǬ, ǴǵǣǵǫǴǵǫ-
ǺǨǴǭǱǬ, ǰǨǴǵǱǸǣǴǵǫǺǨǴǭǱǬ) ǥ ǳǣǯǭǣǸ ǨǧǫǰǱǬ ǯǱǧǨǮǫ [4-9]. 

ǅǯǨǴǵǨ Ǵ ǵǨǯ ǴǶǼǨǴǵǥǶȁǼǫǨ ǯǨǵǱǧǾ ǫ ǯǱǧǨǮǫ ǰǨǺёǵǭǱǦǱ ǭǱǦǰǫǵǫǥǰǱǦǱ ǯǱǧǨǮǫǳǱǥǣǰǫȂ, 
ǭǣǭ ǲǳǣǥǫǮǱ, ǱǦǳǣǰǫǺǫǥǣǨǵǴȂ ǳǨǻǨǰǫǨǯ ǪǣǧǣǺ ǲǳǨǧǥǣǳǫǵǨǮǿǰǱǦǱ ǣǰǣǮǫǪǣ ǴǮǱǩ-
ǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǹǨǴǴǱǥ, ǭ ǭǱǵǱǳǾǯ ǯǱǩǰǱ ǱǵǰǨǴǵǫ: ǷǱǳǯǣǮǫǪǣǹǫȁ ǲǳǱǤǮǨǯǰǾǸ 
ǴǫǵǶǣǹǫǬ; ǣǰǣǮǫǪ ǱǵǰǱǻǨǰǫǬ ǥǪǣǫǯǱǥǮǫȂǰǫȂ ǴǫǴǵǨǯǰǾǸ ǫ ǥǰǨǻǰǫǸ ǷǣǭǵǱǳǱǥ; 
ǱǹǨǰǭǶ ǴǫǴǵǨǯǰǾǸ ǸǣǳǣǭǵǨǳǫǴǵǫǭ (ǭǱǰǴǱǰǣǰǴǣ, ǧǫǴǴǱǰǣǰǴǣ, ǥǮǫȂǰǫȂ ǫ ǧǳǶǦǫǸ); 
ǣǰǣǮǫǪ ǶǴǵǱǬǺǫǥǱǴǵǫ ǴǫǴǵǨǯǾ; ǲǳǱǦǰǱǪǰǶȁ ǱǹǨǰǭǶ ǴǱǴǵǱȂǰǫȂ ǴǫǴǵǨǯ; ǯǱǧǨǮǫǳǱ-
ǥǣǰǫǨ ǴǫǴǵǨǯǰǱǬ ǧǫǰǣǯǫǭǫ [2].
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ǅ ǰǣǴǵǱȂǼǨǨ ǥǳǨǯȂ ǲǳǨǧǲǳǫǰǫǯǣȁǵǴȂ ǶǴǫǮǫȂ ǲǱ ǲǳǫǧǣǰǫȁ ǯǨǵǱǧǣǯ ǰǨǺёǵ-
ǭǱǦǱ ǭǱǦǰǫǵǫǥǰǱǦǱ ǯǱǧǨǮǫǳǱǥǣǰǫȂ ǧǱǲǱǮǰǫǵǨǮǿǰǾǸ ǥǱǪǯǱǩǰǱǴǵǨǬ 
Ǫǣ ǴǺǨǵ ǫǸ ǫǰǵǨǦǳǣǹǫǫ Ǵ ǧǳǶǦǫǯǫ ǯǨǵǱǧǣǯǫ ǫ ǯǱǧǨǮȂǯǫ. 

ǅ ǴǵǣǵǿǨ ǲǳǫǥǨǧǨǰǱ ǱǤǱǴǰǱǥǣǰǫǨ ǫ ǳǣǴǴǯǱǵǳǨǰǾ ǲǳǫǯǨǳǾ ǫǴǲǱǮǿǪǱǥǣǰǫȂ 
ǵǳǨǸ ǳǣǪǮǫǺǰǾǸ ǲǱǧǸǱǧǱǥ ǭ ǳǣǴǻǫǳǨǰǫȁ ǥǱǪǯǱǩǰǱǴǵǨǬ ǰǨǺёǵǭǫǸ ǭǱǦ-
ǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ ǫ ǱǴǰǱǥǣǰǰǾǸ ǰǣ ǰǫǸ ǯǨǵǱǧǱǥ ǧǮȂ ǣǰǣǮǫǪǣ ǴǮǱǩǰǾǸ 
ǴǫǴǵǨǯ ǫ ǲǳǱǹǨǴǴǱǥ. 

ǒǨǳǥǾǬ ǲǱǧǸǱǧ ǪǣǭǮȁǺǣǨǵǴȂ ǥ ǫǴǲǱǮǿǪǱǥǣǰǫǫ ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨ-
ǮǨǬ ǧǮȂ ǲǳǨǧǥǣǳǫǵǨǮǿǰǱǦǱ ǣǰǣǮǫǪǣ ǴǮǱǩǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǤǮǨǯǰǾǸ Ǵǫ-
ǵǶǣǹǫǬ, ǳǨǪǶǮǿǵǣǵǾ ǭǱǵǱǳǱǦǱ ǱǵǰǱǴǫǵǨǮǿǰǱ ǰǨǪǣǥǫǴǫǯǱ ǫǴǲǱǮǿǪǶȁǵǴȂ 
ǧǮȂ ǲǱǴǮǨǧǶȁǼǨǦǱ, ǤǱǮǨǨ ǶǦǮǶǤǮǨǰǰǱǦǱ ǫǴǴǮǨǧǱǥǣǰǫȂ.

ǅǵǱǳǱǬ ǲǱǧǸǱǧ ǪǣǭǮȁǺǣǨǵǴȂ ǥ ǦǫǤǳǫǧǫǪǣǹǫǫ ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ 
ǰǣ ǱǴǰǱǥǨ ǲǳǫǰǹǫǲǣ «ǷǶǰǭǹǫǱǰǣǮǿǰǱǦǱ ǪǣǯǨǼǨǰǫȂ», ǴǱǴǵǱȂǼǨǦǱ ǥ Ǫǣ-
ǯǨǰǨ ǫǮǫ ǶǴǱǥǨǳǻǨǰǴǵǥǱǥǣǰǫǫ ǱǵǧǨǮǿǰǾǸ ǭǱǯǲǱǰǨǰǵǱǥ ǰǨǺёǵǭǫǸ ǭǱǦ-
ǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ ǭǱǯǲǱǰǨǰǵǣǯǫ ǧǳǶǦǫǸ ǯǱǧǨǮǨǬ, ǲǱǪǥǱǮȂȁǼǫǸ, ǵǣǭǫǯ 
ǱǤǳǣǪǱǯ, ǳǣǴǻǫǳǫǵǿ ǥǱǪǯǱǩǰǱǴǵǫ ǫ ǶǮǶǺǻǫǵǿ ǴǥǱǬǴǵǥǣ ǤǣǪǱǥǾǸ ǯǱǧǨǮǨǬ.

ǕǳǨǵǫǬ ǲǱǧǸǱǧ ǤǣǪǫǳǶǨǵǴȂ ǰǣ ǲǳǨǧǮǱǩǨǰǰǱǯ ǥ ǳǣǤǱǵǨ [10] ǯǨǵǱǧǨ ǲǱǴǵǳǱǨǰǫȂ 
ǭǱǯǲǱǪǫǹǫǱǰǰǾǸ ǦǫǤǳǫǧǰǾǸ ǰǨǺёǵǭǫǸ ǯǱǧǨǮǨǬ (ǰǣ ǱǴǰǱǥǨ ǲǳǫǰǹǫǲǣ 
ǦǫǤǳǫǧǫǪǣǹǫǫ «Ǵ ǥǪǣǫǯǱǧǨǬǴǵǥǫǨǯ»), ǭǱǦǧǣ ǳǣǪǰǾǨ ǰǨǺёǵǭǫǨ ǯǱǧǨǮǫ 
ǫǴǲǱǮǿǪǶȁǵǴȂ ǱǵǰǱǴǫǵǨǮǿǰǱ ǰǨǪǣǥǫǴǫǯǱ ǫ ǥǾǲǱǮǰȂȁǵ ǳǣǪǮǫǺǰǾǨ Ǫǣǧǣ-
Ǻǫ ǲǱ ǧǱǴǵǫǩǨǰǫȁ ǱǤǼǨǬ ǹǨǮǫ, ǣ ǵǣǭǩǨ ǰǣ ǱǲǫǴǣǰǫǫ ǴǥǱǬǴǵǥ ǯǱǧǨǮǨǬ 
ǳǣǪǮǫǺǰǾǸ ǭǮǣǴǴǱǥ. ǇǣǰǰǾǬ ǲǱǧǸǱǧ ǥ ǰǣǫǤǱǮǿǻǨǬ ǴǵǨǲǨǰǫ ǥǱǴǵǳǨǤǱ-
ǥǣǰ ǧǮȂ ǥǾǲǱǮǰǨǰǫȂ ǭǱǯǲǮǨǭǴǰǾǸ ǪǣǧǣǺ ǣǰǣǮǫǪǣ ǴǫǴǵǨǯ ǫ ǲǳǱǹǨǴǴǱǥ, 
ǧǮȂ ǭǱǵǱǳǾǸ ǥǱǪǯǱǩǰǣ ǫǸ ǧǨǭǱǯǲǱǪǫǹǫȂ ǰǣ ǱǵǧǨǮǿǰǾǨ ǲǱǧǪǣǧǣǺǫ, ǴǱ-
ǱǵǥǨǵǴǵǥǶȁǼǫǨ ǲǱǧǴǫǴǵǨǯǣǯ/ǱǤǽǨǭǵǣǯ/ȀǮǨǯǨǰǵǣǯ ǴǫǴǵǨǯ ǫ/ǫǮǫ Ȁǵǣ-
ǲǣǯ/ǴǵǣǧǫȂǯ ǫǸ ǲǳǱǹǨǴǴǱǥ.

1. ǐǨǺёǵǭǫǨ ǭǱǦǰǫǵǫǥǰǾǨ ǯǱǧǨǮǫ ǧǮȂ ǲǳǨǧǥǣǳǫǵǨǮǿǰǱǦǱ ǣǰǣǮǫǪǣ 
ǴǮǱǩǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǤǮǨǯǰǾǸ ǴǫǵǶǣǹǫǬ Ǵ ǫǴǲǱǮǿǪǱǥǣǰǫǨǯ ǨǦǱ 
ǳǨǪǶǮǿǵǣǵǱǥ ǧǮȂ ǲǱǴǮǨǧǶȁǼǨǦǱ ǫǴǴǮǨǧǱǥǣǰǫȂ

ǒǳǱǫǮǮȁǴǵǳǫǳǶǨǯ ǳǨǣǮǫǪǣǹǫȁ ǲǨǳǥǱǦǱ ǲǱǧǸǱǧǣ, ǪǣǭǮȁǺǣȁǼǨǦǱǴȂ ǥ ǲǳǫǯǨ-
ǰǨǰǫǫ ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ ǧǮȂ ǲǳǨǧǥǣǳǫǵǨǮǿǰǱǦǱ ǣǰǣǮǫǪǣ 
ǴǮǱǩǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǤǮǨǯǰǾǸ ǴǫǵǶǣǹǫǬ, ǳǨǪǶǮǿǵǣǵǾ ǭǱǵǱǳǱǦǱ ǥ ǧǣǮǿ-
ǰǨǬǻǨǯ ǱǵǰǱǴǫǵǨǮǿǰǱ ǰǨǪǣǥǫǴǫǯǱ ǫǴǲǱǮǿǪǶȁǵǴȂ ǧǮȂ ǤǱǮǨǨ ǶǦǮǶǤǮǨǰ-
ǰǱǦǱ ǫǴǴǮǨǧǱǥǣǰǫȂ.

ǘǣǳǣǭǵǨǳǰǾǯ ǲǳǫǯǨǳǱǯ ǳǨǣǮǫǪǣǹǫǫ ǧǣǰǰǱǦǱ ǲǱǧǸǱǧǣ ȂǥǮȂǨǵǴȂ ǥǾǲǱǮǰǨ-
ǰǫǨ ǪǣǧǣǺǫ ǯǱǰǫǵǱǳǫǰǦǣ ǧǫǰǣǯǫǭǫ ǫǪǯǨǰǨǰǫȂ ǭǮǣǴǵǨǳǱǥ ǴǱǹǫǱǵǨǸ-
ǰǫǺǨǴǭǫǸ ǴǫǴǵǨǯ, ȂǳǭǱ ǥǾǳǣǩǨǰǰǱǬ ǱǴǱǤǨǰǰǱǴǵǿȁ ǭǱǵǱǳǾǸ ȂǥǮȂǨǵǴȂ 
ǳǣǪǰǱǳǱǧǰǱǴǵǿ ǥǸǱǧȂǼǫǸ ǥ ǫǸ ǴǱǴǵǣǥ ǱǤǽǨǭǵǱǥ, ǣ ǵǣǭǩǨ ǯǰǱǦǱǱǤǳǣǪǫǨ 
ǫ ǳǣǪǰǱǵǫǲǰǱǴǵǿ ǥǪǣǫǯǱǴǥȂǪǨǬ ǫ ǥǪǣǫǯǱǪǣǥǫǴǫǯǱǴǵǨǬ ǯǨǩǧǶ Ȁǵǫǯǫ 
ǱǤǽǨǭǵǣǯǫ.

ǋǴǲǱǮǿǪǱǥǣǰǫǨ ǰǨǺёǵǭǱǦǱ ǭǱǦǰǫǵǫǥǰǱǦǱ ǲǱǧǸǱǧǣ ǲǱǪǥǱǮȂǨǵ ǲǳǨǧǴǵǣǥǫǵǿ  
ǥǪǣǫǯǱǴǥȂǪǫ ǫ ǥǪǣǫǯǱǪǣǥǫǴǫǯǱǴǵǫ ǯǨǩǧǶ ǱǤǽǨǭǵǣǯǫ ǴǱǹǫǱǵǨǸ- 
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ǰǫǺǨǴǭǱǬ ǴǫǴǵǨǯǾ ǥ ǥǫǧǨ ǰǨǺёǵǭǫǸ ǱǵǰǱǻǨǰǫǬ ǥǪǣǫǯǱǥǮǫȂǰǫȂ, ǳǨǪǶǮǿǵǣǵǾ ǣǰǣ-
ǮǫǪǣ ǭǱǵǱǳǾǸ ǲǱǪǥǱǮȂȁǵ ǥ ǲǱǴǮǨǧǶȁǼǨǯ ǳǨǻǫǵǿ ǴǮǨǧǶȁǼǫǨ ǫǴǴǮǨǧǱǥǣǵǨǮǿǴǭǫǨ  
ǪǣǧǣǺǫ:

• ǱǴǶǼǨǴǵǥǫǵǿ ǳǣǴǺёǵ ǴǫǴǵǨǯǰǾǸ ǸǣǳǣǭǵǨǳǫǴǵǫǭ, ǱǴǰǱǥǣǰǰǾǸ ǰǣ ǴǱǦǮǣǴǱǥǣǰǰǾǸ 
ǰǨǺёǵǭǫǸ ǱǵǰǱǻǨǰǫȂǸ ǥǪǣǫǯǱǥǮǫȂǰǫȂ ǰǨǺёǵǭǱǬ ǭǱǦǰǫǵǫǥǰǱǬ ǯǱǧǨǮǫ [5], ǫǪ ǭǱǵǱ-
ǳǾǸ ǱǤǱǴǰǱǥǣǰǱ ǥǾǤǳǣǵǿ ǲǱǭǣǪǣǵǨǮǫ ǧǮȂ ǫǧǨǰǵǫǷǫǭǣǹǫǫ ǭǮǣǴǵǨǳǱǥ ǴǱǹǫǱǵǨǸǰǫ-
ǺǨǴǭǱǬ ǴǫǴǵǨǯǾ;

• ǥǾǲǱǮǰǫǵǿ ǲǨǳǥǱǰǣǺǣǮǿǰǶȁ ǫǧǨǰǵǫǷǫǭǣǹǫȁ ǭǮǣǴǵǨǳǱǥ ǴǱǹǫǱǵǨǸǰǫǺǨǴǭǱǬ ǴǫǴǵǨ-
ǯǾ ǫ ǲǳǱǥǨǴǵǫ ǲǳǨǧǥǣǳǫǵǨǮǿǰǾǬ ǣǰǣǮǫǪ ǫǸ ǶǴǵǱǬǺǫǥǱǴǵǫ [11];

• ǱǴǶǼǨǴǵǥǫǵǿ ǯǱǰǫǵǱǳǫǰǦ ǧǫǰǣǯǫǭǫ ǫǪǯǨǰǨǰǫȂ ǭǮǣǴǵǨǳǱǥ ǴǱǹǫǱǵǨǸǰǫǺǨǴǭǱǬ ǴǫǴ-
ǵǨǯǾ, ǪǣǭǮȁǺǣȁǼǫǬǴȂ ǥ ǣǰǣǮǫǪǨ ǥ ǭǣǩǧǾǬ ǯǱǯǨǰǵ ǯǱǧǨǮǿǰǱǦǱ ǥǳǨǯǨǰǫ: ǥǱ-ǲǨǳ-
ǥǾǸ, ǫǪǯǨǰǨǰǫǬ ǭǮǣǴǵǨǳǰǱǬ ǴǵǳǶǭǵǶǳǾ ǴǫǴǵǨǯǾ (ǥǭǮȁǺǣȂ ǣǰǣǮǫǪ: ǧǳǨǬǷǣ ǹǨǰǵǳǱǥ 
ǭǮǣǴǵǨǳǱǥ, ǫǴǺǨǪǰǱǥǨǰǫȂ ǫ ǲǱȂǥǮǨǰǫȂ ǰǱǥǾǸ ǭǮǣǴǵǨǳǱǥ, ǫǸ ǱǤǽǨǧǫǰǨǰǫȂ ǫ ǳǣǪǧǨ-
ǮǨǰǫȂ); ǥǱ-ǥǵǱǳǾǸ, ǶǴǵǱǬǺǫǥǱǴǵǫ ǭǮǣǴǵǨǳǱǥ ǴǱǹǫǱǵǨǸǰǫǺǨǴǭǱǬ ǴǫǴǵǨǯǾ ǰǣ ǱǴǰǱǥǨ 
ǱǹǨǰǭǫ ǳǨǪǶǮǿǵǣǵǱǥ ǵǳǣǰǪǫǵǫǥǰǱǦǱ ǪǣǯǾǭǣǰǫȂ ǰǨǺёǵǭǫǸ ǱǵǰǱǻǨǰǫǬ ǥǪǣǫǯǱǥǮǫȂ-
ǰǫȂ ǯǨǩǧǶ ǫǸ ǱǤǽǨǭǵǣǯǫ [12].

ǇǳǶǦǫǯ ǲǳǫǯǨǳǱǯ ȀǷǷǨǭǵǫǥǰǱǦǱ ǫǴǲǱǮǿǪǱǥǣǰǫȂ ǰǨǺёǵǭǱǦǱ ǭǱǦǰǫǵǫǥǰǱǦǱ ǲǱǧǸǱǧǣ ǧǮȂ 
ǲǳǨǧǥǣǳǫǵǨǮǿǰǱǦǱ ǣǰǣǮǫǪǣ Ǵ ǹǨǮǿȁ ǲǱǴǮǨǧǶȁǼǨǦǱ ǶǦǮǶǤǮǨǰǰǱǦǱ ǫǴǴǮǨǧǱǥǣǰǫȂ 
ǲǳǱǤǮǨǯǰǱǬ ǴǫǵǶǣǹǫǫ ȂǥǮȂǨǵǴȂ ǴǱǪǧǣǰǫǨ ǫ ǲǳǫǯǨǰǨǰǫǨ «ǴǱǥǯǨǴǵǫǯǱǬ» ǰǨǺёǵǭǱǬ 
ǭǱǦǰǫǵǫǥǰǱǬ ǯǱǧǨǮǫ [13] ǧǮȂ ǱǤǱǤǼǨǰǰǱǬ ǱǹǨǰǭǫ ǴǵǨǲǨǰǫ ǤǮǫǪǱǴǵǫ ǴǵǫǸǱǵǥǱǳǰǾǸ 
ǵǨǭǴǵǱǥ ǭ ǹǨǰǵǳǣǯ ȂǧǨǳ (ǭ ǵǫǲǫǺǰǾǯ ǲǳǱǫǪǥǨǧǨǰǫȂǯ) ǧǮȂ ǳǣǪǮǫǺǰǾǸ ǲǨǳǫǱǧǱǥ 
ǵǥǱǳǺǨǴǵǥǣ ǣǥǵǱǳǣ. ǔǫǴǵǨǯǣ ǩǨ ǲǱǭǣǪǣǵǨǮǨǬ ǧǮȂ ȀǵǱǬ ǱǤǱǤǼǨǰǰǱǬ ǱǹǨǰǭǫ ǫǯǨǨǵ 
ǴǮǱǩǰǶȁ ǫǨǳǣǳǸǫǺǨǴǭǶȁ ǴǵǳǶǭǵǶǳǶ, ǤǣǪǫǳǶǨǵǴȂ ǰǣ ǲǱǧǯǰǱǩǨǴǵǥǣǸ ǳǣǪǮǫǺǰǾǸ (ǯǱǳ-
ǷǱǮǱǦǫǺǨǴǭǫǸ, ǴǫǰǵǣǭǴǫǺǨǴǭǫǸ, ǳǫǵǯǫǺǨǴǭǫǸ) ǲǳǫǪǰǣǭǱǥ ǫ ǲǱǪǥǱǮȂǨǵ ǶǺǫǵǾǥǣǵǿ 
ǶǳǱǥǰǫ ǫǸ ǴǱǥǯǨǴǵǫǯǱǴǵǫ ǥ ǱǤǼǨǬ ǱǹǨǰǭǨ. ǒǱǯǫǯǱ ǲǳǱǺǨǦǱ, ǶǳǱǥǰǫ ǴǱǥǯǨǴǵǫǯǱ-
Ǵǵǫ ǲǳǫǪǰǣǭǱǥ ǫǴǲǱǮǿǪǶȁǵǴȂ ǧǮȂ ǫǧǨǰǵǫǷǫǭǣǹǫǫ ǳǣǪǮǫǺǰǾǸ ǱǲǨǳǣǹǫǬ ǴǥǨǳǵǭǫ 
ǯǨǩǧǶ ǴǱǱǵǥǨǵǴǵǥǶȁǼǫǯǫ ǲǱǭǣǪǣǵǨǮȂǯǫ [14].

ǐǣ ǳǫǴ. 1 ǲǱǭǣǪǣǰ ǲǳǫǯǨǳ ǴǵǳǶǭǵǶǳǾ «ǴǱǥǯǨǴǵǫǯǱǬ» ǰǨǺёǵǭǱǬ ǭǱǦǰǫǵǫǥǰǱǬ ǯǱǧǨǮǫ. 
ǅ ǴǩǣǵǱǯ ǥǫǧǨ ǲǳǱǫǮǮȁǴǵǳǫǳǱǥǣǰǣ ǲǳǱǹǨǧǶǳǣ ǲǱǮǶǺǨǰǫȂ ǰǣ Ǩё ǱǴǰǱǥǨ ǱǤǱǤǼёǰ-
ǰǱǬ ǱǹǨǰǭǫ ǴǵǨǲǨǰǫ ǤǮǫǪǱǴǵǫ ǴǵǫǸǱǵǥǱǳǰǾǸ ǵǨǭǴǵǱǥ ǭ ǹǨǰǵǳǣǯ ȂǧǨǳ ǱǵǰǱǴǫǵǨǮǿǰǱ 
ǥǴǨǦǱ ǯǰǱǩǨǴǵǥǣ ǲǳǫǪǰǣǭǱǥ ǰǣ ǯǣǵǨǳǫǣǮǨ Ǯǫǳǫǭǫ Ǐ.ǡ. ǎǨǳǯǱǰǵǱǥǣ.

ǊǧǨǴǿ NC ǫ LC Ɉ «ǰǫǪǭǫǬ» ǫ «ǰǫǩǨ ǴǳǨǧǰǨǦǱ» ǶǳǱǥǰǫ ǴǱǥǯǨǴǵǫǯǱǴǵǫ ǯǨǩǧǶ ǴǱǱǵǥǨǵ-
ǴǵǥǶȁǼǫǯǫ ǲǱǧǯǰǱǩǨǴǵǥǣǯǫ ǯǱǳǷǱǮǱǦǫǺǨǴǭǫǸ, ǴǫǰǵǣǭǴǫǺǨǴǭǫǸ ǫ ǳǫǵǯǫǺǨ-
ǴǭǫǸ ǲǳǫǪǰǣǭǱǥ, ǭǱǵǱǳǾǯ ǴǱǲǱǴǵǣǥǮȂȁǵǴȂ ǴǱǱǵǥǨǵǴǵǥǶȁǼǫǨ ǱǲǨǳǣǹǫǫ ǴǥǨǳǵǭǫ  
ǲǱǭǣǪǣǵǨǮǨǬ:

• ǧǮȂ ǶǳǱǥǰȂ ǴǱǥǯǨǴǵǫǯǱǴǵǫ NC: ( )min ( ), ( )
i ik n l nd a d a ,

• ǧǮȂ ǶǳǱǥǰȂ ǴǱǥǯǨǴǵǫǯǱǴǵǫ LC: ( )med ( ), ( ); 0,25
i ik n l nd a d a .

ǅ ǧǣǮǿǰǨǬǻǨǯ ǳǨǪǶǮǿǵǣǵǾ ǱǤǱǤǼёǰǰǱǬ ǱǹǨǰǭǫ ǴǵǫǸǱǵǥǱǳǰǾǸ ǵǨǭǴǵǱǥ, ǲǱǮǶǺǨǰ-
ǰǾǸ ǰǣ ǱǴǰǱǥǨ ǫǴǲǱǮǿǪǱǥǣǰǫȂ «ǴǱǥǯǨǴǵǫǯǱǬ» ǰǨǺёǵǭǱǬ ǭǱǦǰǫǵǫǥǰǱǬ ǯǱǧǨ-
Ǯǫ, ǫǴǲǱǮǿǪǶȁǵǴȂ ǧǮȂ ǶǦǮǶǤǮǨǰǰǱǦǱ ǫǴǴǮǨǧǱǥǣǰǫȂ ǧǫǰǣǯǫǭǫ ǫǪǯǨǰǨǰǫȂ ǣǥ-
ǵǱǳǴǭǱǦǱ ǴǵǫǮȂ ǥ ǴǵǫǸǱǵǥǱǳǰǾǸ ǵǨǭǴǵǣǸ ǧǮȂ ǳǣǪǮǫǺǰǾǸ ǵǥǱǳǺǨǴǭǫǸ ǲǨǳǫǱǧǱǥ,  
ǥǭǮȁǺǣȂ:
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• ǱǲǳǨǧǨǮǨǰǫǨ ǵǫǲǫǺǰǾǸ ǫ ǱǵǭǮǱǰȂȁǼǫǸ Ǳǵ ǭǣǰǱǰǣ ǲǳǱǫǪǥǨǧǨǰǫǬ ǧǮȂ 
ǳǣǪǮǫǺǰǾǸ ǵǥǱǳǺǨǴǭǫǸ ǲǨǳǫǱǧǱǥ ǱǵǰǱǴǫǵǨǮǿǰǱ ǭǣǭ ǱǵǧǨǮǿǰǾǸ ǲǱǧǯǰǱ-
ǩǨǴǵǥ ǲǳǫǪǰǣǭǱǥ, ǵǣǭ ǫ ǥǴǨǦǱ ǯǰǱǩǨǴǵǥǣ ǲǳǫǪǰǣǭǱǥ; 

• ǱǲǳǨǧǨǮǨǰǫǨ ǴǵǨǲǨǰǫ ǤǮǫǪǱǴǵǫ ǲǳǱǫǪǥǨǧǨǰǫǬ ǭ ǹǨǰǵǳǶ Ȃǧǳǣ Ǵ ǶǺёǵǱǯ 
ǫǨǳǣǳǸǫǺǨǴǭǱǬ ǴǵǳǶǭǵǶǳǾ ǱǹǨǰǫǥǣǰǫȂ ǫ ǳǣǪǮǫǺǰǱǦǱ ǶǳǱǥǰȂ ǴǱǥǯǨǴǵǫ-
ǯǱǴǵǫ ǲǱǧǯǰǱǩǨǴǵǥ ǲǱǭǣǪǣǵǨǮǨǬ; 

• ǣǰǣǮǫǪ «ǲǮǱǵǰǱǴǵǫ»/«ǳǣǪǳǨǩǨǰǰǱǴǵǫ» ǵǨǭǴǵǱǥ ǥǰǶǵǳǫ ǫ ǥǱǭǳǶǦ ȂǧǨǳ 
ǱǵǰǱǴǫǵǨǮǿǰǱ ǱǵǧǨǮǿǰǾǸ ǲǱǧǯǰǱǩǨǴǵǥ ǫ ǥǴǨǦǱ ǯǰǱǩǨǴǵǥǣ ǲǳǫǪǰǣǭǱǥ; 

• ǣǰǣǮǫǪ ǧǫǰǣǯǫǭǫ ǫǪǯǨǰǨǰǫȂ ȂǧǨǳ/ǲǨǳǫǷǨǳǫǫ ǴǵǫǸǱǵǥǱǳǰǾǸ ǲǳǱǫǪǥǨ-
ǧǨǰǫǬ ǧǮȂ ǳǣǪǮǫǺǰǾǸ ǵǥǱǳǺǨǴǭǫǸ ǲǨǳǫǱǧǱǥ; 

• ǫǴǴǮǨǧǱǥǣǰǫǨ ǵǨǰǧǨǰǹǫǬ ǫǪǯǨǰǨǰǫȂ ǱǵǧǨǮǿǰǾǸ ǲǱǭǣǪǣǵǨǮǨǬ, ǲǱǧǯǰǱ-
ǩǨǴǵǥ ǲǱǭǣǪǣǵǨǮǨǬ, ǸǣǳǣǭǵǨǳǫǴǵǫǭ ȂǧǨǳ ǫ ǲǨǳǫǷǨǳǫǫ ǴǵǫǸǱǵǥǱǳǰǾǸ 
ǲǳǱǫǪǥǨǧǨǰǫǬ ǲǱ ǳǣǪǮǫǺǰǾǯ ǲǨǳǫǱǧǣǯ ǵǥǱǳǺǨǴǵǥǣ [14].

LC
1( )

in
d a

3( )
in

d a

2 ( )
in

d a

L
C N

C

2 ( )
in

d a

NC

( )1 3med ( ), ( ); 0,25
i in nd a d a

( )( )2 1 3( ) min ( ), med ( ), ( ); 0,25
i i i in n n nd a d a d a d a=

ʟˋ˔. ͷ. ʞ˓ˋˏˈ˓ ˔˕˓˖ˍ˕˖˓˞ «˔ˑ˅ˏˈ˔˕ˋˏˑˌ» ːˈ˚ё˕ˍˑˌ ˍˑˆːˋ˕ˋ˅ːˑˌ ˏˑˇˈˎˋ 
ˋ ˒˓ˑ˙ˈˇ˖˓˃ ˑ˄ˑ˄˜ˈːːˑˌ ˑ˙ˈːˍˋ ˔˕ˈ˒ˈːˋ ˄ˎˋˊˑ˔˕ˋ ˔˕ˋ˘ˑ˕˅ˑ˓ː˞˘ ˕ˈˍ˔˕ˑ˅ 

ˍ ˙ˈː˕˓˃ˏ яˇˈ˓ ˑ˕ːˑ˔ˋ˕ˈˎ˟ːˑ ˅˔ˈˆˑ ˏːˑˉˈ˔˕˅˃ ˒˓ˋˊː˃ˍˑ˅

2. ǆǫǤǳǫǧǰǾǨ ǰǨǺёǵǭǫǨ ǭǱǦǰǫǵǫǥǰǾǨ ǯǱǧǨǮǫ «Ǵ ǷǶǰǭǹǫǱǰǣǮǿǰǾǯ 
ǪǣǯǨǼǨǰǫǨǯ» ǧǮȂ ǣǰǣǮǫǪǣ ǴǮǱǩǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǹǨǴǴǱǥ

ǅ ǴǮǶǺǣǨ ǥǵǱǳǱǦǱ ǲǱǧǸǱǧǣ ǰǨǺёǵǭǣȂ ǭǱǦǰǫǵǫǥǰǣȂ ǯǱǧǨǮǿ ǫǪǰǣǺǣǮǿǰǱ ȂǥǮȂ-
ǨǵǴȂ «ǯǱǧǨǮǿǰǾǯ ǭǣǳǭǣǴǱǯ» ǧǮȂ ǣǰǣǮǫǪǣ ǴǫǴǵǨǯǾ ǫǮǫ ǲǳǱǤǮǨǯǰǱǬ Ǵǫ-
ǵǶǣǹǫǫ. ǃ ǱǵǧǨǮǿǰǾǨ ǭǱǯǲǱǰǨǰǵǾ ȀǵǱǬ ǰǨǺёǵǭǱǬ ǭǱǦǰǫǵǫǥǰǱǬ ǯǱǧǨǮǫ 
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ǲǱǧǮǨǩǣǵ ǪǣǯǨǰǨ ǫǮǫ ǶǴǱǥǨǳǻǨǰǴǵǥǱǥǣǰǫȁ ǲǱǴǳǨǧǴǵǥǱǯ ǴǱǱǵǥǨǵǴǵǥǶȁǼǫǸ ǭǱǯ-
ǲǱǰǨǰǵǱǥ ǧǳǶǦǫǸ ǯǱǧǨǮǨǬ Ǵ ǹǨǮǿȁ ǳǣǴǻǫǳǨǰǫȂ ǥǱǪǯǱǩǰǱǴǵǨǬ ǫ/ǫǮǫ ǶǮǶǺǻǨǰǫȂ 
ǴǥǱǬǴǵǥ ǤǣǪǱǥǱǬ ǯǱǧǨǮǫ.

ǒǳǫǰǹǫǲ «ǷǶǰǭǹǫǱǰǣǮǿǰǱǦǱ ǪǣǯǨǼǨǰǫȂ» ǧǮȂ ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ ǯǱǩǨǵ 
ǤǾǵǿ ǳǨǣǮǫǪǱǥǣǰ ǥ ǳǣǯǭǣǸ ǱǧǰǱǬ Ɉ ǰǨǺёǵǭǱǬ Ɉ ǵǨǸǰǱǮǱǦǫǫ. ǒǳǫ ȀǵǱǯ ǯǱǩǨǵ ǤǾǵǿ 
ǱǴǶǼǨǴǵǥǮǨǰǣ ǴǵǳǶǭǵǶǳǰǣȂ, ǲǣǳǣǯǨǵǳǫǺǨǴǭǣȂ, ǮǫǤǱ ǴǵǳǶǭǵǶǳǰǱ-ǲǣǳǣǯǨǵǳǫǺǨǴǭǣȂ 
ǦǫǤǳǫǧǫǪǣǹǫȂ ǯǱǧǨǮǨǬ.

ǐǣ ǳǫǴ. 2 ǲǳǫǥǨǧёǰ ǲǳǫǯǨǳ ǦǫǤǳǫǧǰǱǬ ǰǨǺёǵǭǱǬ ǭǱǦǰǫǵǫǥǰǱ-ǫǦǳǱǥǱǬ ǯǱǧǨǮǫ. ǅ ȀǵǱǬ 
ǯǱǧǨǮǫ ǭǣǩǧǱǯǶ ǭǱǰǹǨǲǵǶ (ǫǦǳǱǭǶ) ǴǱǱǵǥǨǵǴǵǥǶǨǵ ǯǰǱǩǨǴǵǥǱ ǴǵǳǣǵǨǦǫǬ, ǥǾǤǱǳ 
ǭǱǵǱǳǾǸ (ǫ ǥ ǭǱǰǨǺǰǱǯ ǫǵǱǦǨ ǳǨǪǶǮǿǵǣǵ ǫǸ ǲǳǫǯǨǰǨǰǫȂ) ǥ ǱǤǼǨǯ ǴǮǶǺǣǨ ǪǣǥǫǴǫǵ 
Ǳǵ ǳǨǴǶǳǴǱǥ, ǵǨǭǶǼǫǸ ǴǵǳǣǵǨǦǫǬ ǫ ǲǳǨǧǲǱǺǵǨǰǫǬ ǫǦǳǱǭǱǥ.

ǐǣ ǳǫǴ. 3 ǲǳǨǧǴǵǣǥǮǨǰ ǲǳǫǯǨǳ ǦǫǤǳǫǧǰǱǬ ǰǨǺёǵǭǱǬ ǭǱǣǮǫǹǫǱǰǰǱǬ ǭǱǦǰǫǵǫǥǰǱǬ ǯǱǧǨ-
Ǯǫ, ǲǱǪǥǱǮȂȁǼǨǬ ǣǰǣǮǫǪǫǳǱǥǣǵǿ ǳǣǪǮǫǺǰǾǨ ǵǫǲǾ ǥǪǣǫǯǱǧǨǬǴǵǥǫȂ (ǭǱǱǲǨǳǣǹǫǫ, 
ǭǱǯǲǳǱǯǫǴǴǣ, ǴǱǧǨǬǴǵǥǫȂ ǫ ǭǱǰǭǶǳǨǰǹǫǫ) ǭǱǰǹǨǲǵǱǥ (ǣǦǨǰǵǱǥ) Ǵ ǫǴǲǱǮǿǪǱǥǣǰǫǨǯ 
ǲǳǨǧǮǱǩǨǰǰǾǸ ǭǱǣǮǫǹǫǱǰǰǾǸ ǴǫǴǵǨǯǰǾǸ ǲǱǭǣǪǣǵǨǮǨǬ. ǓǨǪǶǮǿǵǣǵǾ ǣǰǣǮǫǪǣ ǲǱǪǥǱ-
ǮȂȁǵ ǥ ǧǫǰǣǯǫǭǨ (ǰǣ ǱǴǰǱǥǨ ǰǨǺёǵǭǱǬ ǫǦǳǾ, ǱǤǱǤǼёǰǰǱǬ ǰǣ ǴǮǶǺǣǬ ǲǳǱǫǪǥǱǮǿǰǱǦǱ 
ǺǫǴǮǣ ǫǦǳǱǭǱǥ) ǱǲǳǨǧǨǮȂǵǿ ǫ ǲǳǱǦǰǱǪǫǳǱǥǣǵǿ ǴǵǨǲǨǰǫ ǲǳǫǰǣǧǮǨǩǰǱǴǵǫ ǣǦǨǰǵǱǥ 
ǭ ǳǣǪǮǫǺǰǾǯ ǭǱǣǮǫǹǫȂǯ, ǣ ǵǣǭǩǨ ǫǸ ǴǱǴǵǱȂǰǫǨ [15].
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ʟˋ˔. ͸. ʒˋ˄˓ˋˇː˃я ːˈ˚e˕ˍ˃я 
ˍˑˆːˋ˕ˋ˅ːˑ-ˋˆ˓ˑ˅˃я ˏˑˇˈˎ˟

ʟˋ˔. ͹. ʒˋ˄˓ˋˇː˃я ːˈ˚ё˕ˍ˃я ˍˑ˃ˎˋ˙ˋˑːː˃я 
ˍˑˆːˋ˕ˋ˅ː˃я ˏˑˇˈˎ˟

ǅ ǳǣǴǴǯǱǵǳǨǰǰǾǸ ǯǱǧǨǮȂǸ ǳȂǧ ǲǣǳǣǯǨǵǳǱǥ ǧǮȂ ǰǨǺёǵǭǱǦǱ ǭǱǦǰǫǵǫǥǰǱǦǱ ǯǱǧǨǮǫǳǱǥǣ-
ǰǫȂ ǪǣǧǣёǵǴȂ ǰǣ ǱǴǰǱǥǨ ǫǴǲǱǮǿǪǱǥǣǰǫȂ ǰǨǺёǵǭǫǸ ǫǦǳǱǥǾǸ ǯǱǧǨǮǨǬ, ǺǵǱ ǲǱǪǥǱǮȂǨǵ 
ǱǵǰǨǴǵǫ ǫǸ ǭ ǦǳǶǲǲǨ ƠƥƞƭƥơƪƸƲ―ƪƢƴёƯƧƥƲ―ƧƫƠƪƥƯƥƟƪƸƲ―ƩƫơƢƨƢƦ―Ʈ―ƬƝƭƝƩƢƯƭƥƴƢƮƧƫƦ―
ƠƥƞƭƥơƥƤƝƳƥƢƦ.

ǐǣ ǳǫǴ. 4 ǲǳǨǧǴǵǣǥǮǨǰǣ ǴǵǳǶǭǵǶǳǣ ǳǣǪǳǣǤǱǵǣǰǰǱǬ ǦǫǤǳǫǧǰǱǬ ǰǨǺёǵǭǱǬ ǭǱǦǰǫǵǫǥǰǱ-ǲǳǱ-
ǧǶǭǹǫǱǰǰǱǬ ǯǱǧǨǮǫ, ǲǳǨǧǰǣǪǰǣǺǨǰǰǱǬ ǧǮȂ ǣǰǣǮǫǪǣ ǫ ǲǳǱǦǰǱǪǫǳǱǥǣǰǫȂ ǯǰǱǦǱǯǨǳ-
ǰǾǸ ǥǳǨǯǨǰǰǾǸ ǳȂǧǱǥ (ǏǅǓ) [16, 17].

ǅ ȀǵǱǬ ǯǱǧǨǮǫ ǯǰǱǩǨǴǵǥǱ ǭǱǰǹǨǲǵǱǥ ǸǣǳǣǭǵǨǳǫǪǶȁǵ ǴǱǱǵǥǨǵǴǵǥǶȁǼǫǨ ǭǱǯǲǱǰǨǰǵǾ 
ǏǅǓ. Ǡǵǫ ǭǱǰǹǨǲǵǾ ǴǥȂǪǣǰǾ ǲǱǧǯǰǱǩǨǴǵǥǣǯǫ ǰǨǺёǵǭǫǸ ǴǵǨǲǨǰǨǬ ǥǮǫȂǰǫȂ, ǶǲǱ-
ǳȂǧǱǺǨǰǰǾǸ ǥ ǸǳǱǰǱǮǱǦǫǺǨǴǭǱǬ ǲǱǴǮǨǧǱǥǣǵǨǮǿǰǱǴǵǫ Ǵ ǶǺǨǵǱǯ ǥǳǨǯǨǰǰǾǸ ǮǣǦǱǥ 
(ǪǣǧǨǳǩǨǭ) ǴǱǱǵǥǨǵǴǵǥǶȁǼǫǸ ǭǱǯǲǱǰǨǰǵǱǥ ǏǅǓ. ǒǳǫ ȀǵǱǯ ǥ ǭǣǩǧǱǯ ǭǱǰǹǨǲǵǨ C

j
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ǯǱǧǨǮǫ ǳǨǣǮǫǪǶǨǵǴȂ ǴǱǱǵǥǨǵǴǵǥǶȁǼǨǨ ǭǱǯǲǱǰǨǰǵǶ ǯǰǱǦǱǯǨǳǰǱǦǱ ǥǳǨ-
ǯǨǰǰǱǦǱ ǳȂǧǣ ǰǨǺёǵǭǱǨ ǲǳǨǱǤǳǣǪǱǥǣǰǫǨ AGG

j
 Ǵ ǫǴǲǱǮǿǪǱǥǣǰǫǨǯ ǯǱǧǨǮǫ 

ANFIS-ǵǫǲǣ (A–aptiv—-N—twork-bas—– Fuzzy Inf—r—nc— Syst—m), ǱǤǨǴǲǨ-
ǺǫǥǣȁǼǫǨ ǷǱǳǯǫǳǱǥǣǰǫǨ, ǸǳǣǰǨǰǫǨ ǫ ǥǾǥǱǧ ǲǳǱǦǰǱǪǫǳǶǨǯǾǸ ǰǨǺёǵ-
ǭǫǸ ǪǰǣǺǨǰǫǬ ǴǱǱǵǥǨǵǴǵǥǶȁǼǫǸ ǭǱǯǲǱǰǨǰǵǱǥ ǏǅǓ Ǵ ǵǳǨǤǶǨǯǾǯǫ ǥǳǨ-
ǯǨǰǰǾǯǫ ǪǣǧǨǳǩǭǣǯǫ. 

ǆǫǤǳǫǧǰǣȂ ǰǨǺёǵǭǣȂ ǭǱǦǰǫǵǫǥǰǱ-ǲǳǱǧǶǭǹǫǱǰǰǣȂ ǯǱǧǨǮǿ ǱǤǨǴǲǨǺǫǥǣǨǵ ǯǰǱ-
ǦǱǯǨǳǰǾǬ ǣǰǣǮǫǪ ǫ ǶǺǨǵ ǰǨǲǱǴǳǨǧǴǵǥǨǰǰǱǦǱ ǫ ǱǲǱǴǳǨǧǱǥǣǰǰǱǦǱ ǥǪǣǫ-
ǯǱǥǮǫȂǰǫȂ ǥǴǨǸ ǭǱǯǲǱǰǨǰǵǱǥ ǏǅǓ Ǵ ǫǸ ǳǣǪǮǫǺǰǾǯǫ ǥǳǨǯǨǰǰǾǯǫ ǮǣǦǣ-
ǯǫ ǧǳǶǦ ǱǵǰǱǴǫǵǨǮǿǰǱ ǧǳǶǦǣ, ǣ ǵǣǭǩǨ ǫǸ ǲǳǱǦǰǱǪǰǶȁ ǱǹǨǰǭǶ ǥ ǶǴǮǱǥǫȂǸ 
ǰǨǴǵǱǸǣǴǵǫǺǨǴǭǱǬ ǰǨǱǲǳǨǧǨǮǨǰǰǱǴǵǫ, ǰǨǮǫǰǨǬǰǱǴǵǫ ǥǪǣǫǯǱǥǮǫȂǰǫȂ, 
ǺǣǴǵǫǺǰǱǬ ǰǨǴǱǦǮǣǴǱǥǣǰǰǱǴǵǫ ǫ ǴǶǼǨǴǵǥǨǰǰǱǬ ǥǪǣǫǯǱǪǣǥǫǴǫǯǱǴǵǫ 
ǭǱǯǲǱǰǨǰǵǱǥ ǏǅǓ.
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ʟˋ˔. ͺ. ʠ˕˓˖ˍ˕˖˓˃ ˆˋ˄˓ˋˇːˑˌ ːˈ˚ё˕ˍˑˌ ˍˑˆːˋ˕ˋ˅ːˑ-˒˓ˑˇ˖ˍ˙ˋˑːːˑˌ ˏˑˇˈˎˋ  
ˇˎя ˒˓ˑˆːˑˊˋ˓ˑ˅˃ːˋя ˏːˑˆˑˏˈ˓ː˞˘ ˅˓ˈˏˈːː˞˘ ˓яˇˑ˅

ǇǣǰǰǶȁ ǯǱǧǨǮǿ ǴǮǨǧǶǨǵ ǱǵǰǨǴǵǫ ǭ ǦǳǶǲǲǨ ƠƥƞƭƥơƪƸƲ―ƪƢƴёƯƧƥƲ―ƧƫƠƪƥƯƥƟƪƸƲ―
ƩƫơƢƨƢƦ―Ʈƫ―ƮƯƭưƧƯưƭƪƫ-ƬƝƭƝƩƢƯƭƥƴƢƮƧƫƦ―ƠƥƞƭƥơƥƤƝƳƥƢƦ.

ǒǳǫ ǦǫǤǳǫǧǫǪǣǹǫǫ «Ǵ ǷǶǰǭǹǫǱǰǣǮǿǰǾǯ ǪǣǯǨǼǨǰǫǨǯ» ǰǣ ǱǴǰǱǥǨ ǴǱǺǨǵǣǰǫȂ 
ǰǨǺёǵǭǱǬ ǫ ǰǨǬǳǱǴǨǵǨǥǱǬ ǵǨǸǰǱǮǱǦǫǬ ǯǱǦǶǵ ǤǾǵǿ ǲǳǨǧǮǱǩǨǰǾ―Ơƥƞƭƥơ-
ƪƸƢ―ƪƢƴёƯƧƫ-ƪƢƦƭƫƮƢƯƢƟƸƢ―ƧƫƠƪƥƯƥƟƪƸƢ―ƩƫơƢƨƥ (ǲǨǳǥǾǬ ǶǲǱǯǫǰǣǨǯǾǬ 
ǲǳǫǪǰǣǭ Ɉ «ǰǨǺёǵǭǫǨ» Ɉ ȂǥǮȂǨǵǴȂ ǧǱǯǫǰǫǳǶȁǼǫǯ, ǣ ǥǵǱǳǱǬ Ɉ «ǰǨǬǳǱ-
ǴǨǵǨǥǾǨ» Ɉ ǥǴǲǱǯǱǦǣǵǨǮǿǰǾǯ):

• Ǵ ǲǳǨǧǴǵǣǥǮǨǰǫǨǯ ǭǱǰǹǨǲǵǱǥ ǥ ǥǫǧǨ ǫǴǭǶǴǴǵǥǨǰǰǾǸ ǰǨǬǳǱǰǰǾǸ ǴǨǵǨǬ;

• Ǵ ǲǣǳǣǯǨǵǳǫǺǨǴǭǱǬ ǱǲǵǫǯǫǪǣǹǫǨǬ ǰǣ ǱǴǰǱǥǨ ǣǮǦǱǳǫǵǯǱǥ ǱǤǶǺǨǰǫȂ (ǲǱ-
ǧǱǤǰǾǸ ǣǮǦǱǳǫǵǯǣǯ ǱǤǶǺǨǰǫȂ ǫǴǭǶǴǴǵǥǨǰǰǾǸ ǰǨǬǳǱǰǰǾǸ ǴǨǵǨǬ) Ǵ ǫǴ-
ǲǱǮǿǪǱǥǣǰǫǨǯ ǱǤǶǺǣȁǼǫǸ ǥǾǤǱǳǱǭ;
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• Ǵ ǷǱǳǯǫǳǱǥǣǰǫǨǯ ǷǶǰǭǹǫǬ ǲǳǫǰǣǧǮǨǩǰǱǴǵǫ ǰǨǺёǵǭǫǸ ǯǰǱǩǨǴǵǥ ǥ ǥǫǧǨ ǭǱǯǲǱǰǨǰ-
ǵǱǥ ǫǴǭǶǴǴǵǥǨǰǰǾǸ ǰǨǬǳǱǰǰǾǸ ǴǨǵǨǬ;

• Ǵ ǫǴǲǱǮǿǪǱǥǣǰǫǨǯ ǭǱǯǲǱǰǨǰǵǱǥ ǫǴǭǶǴǴǵǥǨǰǰǾǸ ǰǨǬǳǱǰǰǾǸ ǴǨǵǨǬ ǧǮȂ ǷǣǪǪǫǷǫǭǣ-
ǹǫǫ ǫ ǧǨǷǣǪǪǫǷǫǭǣǹǫǫ ǲǨǳǨǯǨǰǰǾǸ;

ǒǳǫ ǦǫǤǳǫǧǫǪǣǹǫǫ «Ǵ ǷǶǰǭǹǫǱǰǣǮǿǰǾǯ ǪǣǯǨǼǨǰǫǨǯ» ǰǣ ǱǴǰǱǥǨ ǴǱǺǨǵǣǰǫȂ ǰǨǺёǵǭǱǬ 
ǫ ȀǥǱǮȁǹǫǱǰǰǱǬ/ǤǫǱǫǰǴǲǫǳǫǳǱǥǣǰǰǱǬ ǵǨǸǰǱǮǱǦǫǬ ǯǱǦǶǵ ǤǾǵǿ ǲǳǨǧǮǱǩǨǰǾ Ơƥ-
ƞƭƥơƪƸƢ―ƪƢƴёƯƧƫ-ƺƟƫƨƻƳƥƫƪƪƸƢ―ƧƫƠƪƥƯƥƟƪƸƢ―ƩƫơƢƨƥ (ǲǨǳǥǾǬ ǶǲǱǯǫǰǣǨǯǾǬ ǲǳǫ-
Ǫǰǣǭ Ɉ «ǰǨǺёǵǭǫǨ» Ɉ ȂǥǮȂǨǵǴȂ ǧǱǯǫǰǫǳǶȁǼǫǯ, ǣ ǥǵǱǳǱǬ Ɉ «ȀǥǱǮȁǹǫǱǰǰǾǨ/ǤǫǱǫǰ-
ǴǲǫǳǫǳǱǥǣǰǰǾǨ» Ɉ ǥǴǲǱǯǱǦǣǵǨǮǿǰǾǯ) Ǵ ǳǨǣǮǫǪǣǹǫǨǬ ǰǨǺёǵǭǫǸ ǱǵǰǱǻǨǰǫǬ ǯǨǩǧǶ 
ǭǱǰǹǨǲǵǣǯǫ ǯǱǧǨǮǫ ǫ ǫǸ ǲǣǳǣǯǨǵǳǫǺǨǴǭǱǬ ǱǲǵǫǯǫǪǣǹǫǨǬ ǰǣ ǱǴǰǱǥǨ ȀǥǱǮȁǹǫǱǰ-
ǰǾǸ/ǤǫǱǫǰǴǲǫǳǫǳǱǥǣǰǰǾǸ ǣǮǦǱǳǫǵǯǱǥ.

3. ǍǱǯǲǱǪǫǹǫǱǰǰǾǨ ǦǫǤǳǫǧǰǾǨ ǰǨǺёǵǭǫǨ ǯǱǧǨǮǫ «Ǵ ǥǪǣǫǯǱǧǨǬǴǵǥǫǨǯ» ǧǮȂ 
ǭǱǯǲǮǨǭǴǰǾǸ ǪǣǧǣǺ ǣǰǣǮǫǪǣ ǴǫǴǵǨǯ ǫ ǲǳǱǹǨǴǴǱǥ

ǕǳǨǵǫǬ ǲǱǧǸǱǧ ǤǣǪǫǳǶǨǵǴȂ ǰǣ ǲǳǨǧǮǱǩǨǰǰǱǯ ǥ ǳǣǤǱǵǨ [10] ǯǨǵǱǧǨ ǴǱǪǧǣǰǫȂ ǭǱǯǲǱǪǫ-
ǹǫǱǰǰǾǸ ǦǫǤǳǫǧǰǾǸ (ǰǣ ǱǴǰǱǥǨ ǲǳǫǰǹǫǲǣ ǦǫǤǳǫǧǫǪǣǹǫǫ «Ǵ ǥǪǣǫǯǱǧǨǬǴǵǥǫǨǯ») 
ǰǨǺёǵǭǫǸ ǯǱǧǨǮǨǬ, ǱǴǰǱǥǶ ǭǱǵǱǳǾǸ ǴǱǴǵǣǥǮȂȁǵ ǰǨǺёǵǭǫǨ ǭǱǦǰǫǵǫǥǰǾǨ ǯǱǧǨǮǫ, Ǳǵ-
ǰǱǴǫǵǨǮǿǰǱ ǰǨǪǣǥǫǴǫǯǱ ǥǪǣǫǯǱǧǨǬǴǵǥǶȁǼǫǨ Ǵ ǧǳǶǦǫǯǫ (ǭǣǭ ǲǳǣǥǫǮǱ, ǰǨǺёǵǭǫǯǫ) 
ǯǱǧǨǮȂǯǫ ǲǱ ǧǱǴǵǫǩǨǰǫȁ ǱǤǼǨǬ ǹǨǮǫ.

ǏǨǵǱǧ ǥǭǮȁǺǣǨǵ ǥ ǴǨǤȂ ǴǮǨǧǶȁǼǫǨ ǱǤǱǤǼǨǰǰǾǨ ȀǵǣǲǾ.

ƚƯƝƬ―1.―ǇǨǭǱǯǲǱǪǫǹǫȂ ǭǱǯǲǮǨǭǴǰǱǬ ǪǣǧǣǺǫ ǥ ǥǫǧǨ ǴǱǥǱǭǶǲǰǱǴǵǫ ǺǣǴǵǰǾǸ ǪǣǧǣǺ (ǯǨǵǱ-
ǧǣǯǫ ǴǫǴǵǨǯǰǱǦǱ ǣǰǣǮǫǪǣ, ǣǰǣǮǫǪǣ ǴǮǱǩǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǹǨǴǴǱǥ ǫ ǧǳ.).

ƚƯƝƬ―2.―ǍǮǣǴǴǫǷǫǭǣǹǫȂ ǰǨǺёǵǭǫǸ ǯǱǧǨǮǨǬ ǰǣ ǶǰǫǥǨǳǴǣǮǿǰǾǨ (ǲǳǱǧǶǭǹǫǱǰǰǾǨ, ǳǨǮȂǹǫ-
ǱǰǰǾǨ, ǷǶǰǭǹǫǱǰǣǮǿǰǾǨ) ǫ ǲǳǱǤǮǨǯǰǱ-ǱǳǫǨǰǵǫǳǱǥǣǰǰǾǨ (ǷǶǰǭǹǫǱǰǣǮǿǰǾǨ ǫ ǳǨ-
ǮȂǹǫǱǰǰǾǨ ǱǹǨǰǱǺǰǾǨ ǯǱǧǨǮǫ; ǯǱǧǨǮǫ ǴǱǤǾǵǫǬ; ǯǱǧǨǮǫ ǴǱǴǵǱȂǰǫǬ ǫ ǶǲǳǣǥǮǨǰǫȂ), 
ǣ ǵǣǭǩǨ ǭǱǰǭǳǨǵǫǪǣǹǫȂ ǫǸ ǥǱǪǯǱǩǰǱǴǵǨǬ ǲǱ ǴǱǱǵǥǨǵǴǵǥǫȁ ǭ ǵǳǨǤǱǥǣǰǫȂǯ ǺǣǴǵǰǾǸ 
ǪǣǧǣǺ (ǥ ǴǱǱǵǥǨǵǴǵǥǫǫ Ǵ ǲǳǨǧǯǨǵǱǯ ǣǰǣǮǫǪǣ; ǵǫǲǱǯ ǧǫǰǣǯǫǭǫ; ǵǫǲǱǯ ǰǨǱǲǳǨǧǨ-
ǮǨǰǰǱǴǵǫ; ǯǨǵǱǧǱǯ ǲǱǮǶǺǨǰǫȂ ǧǣǰǰǾǸ).

ƚƯƝƬ―3.―ǑǲǳǨǧǨǮǨǰǫǨ ǵǳǨǤǱǥǣǰǫǬ ǭ ǯǱǧǨǮȂǯ ǧǮȂ ǥǾǲǱǮǰǨǰǫȂ ǭǣǩǧǱǬ ǫǪ ǺǣǴǵǰǾǸ ǪǣǧǣǺ 
(ǭǣǩǧǱǬ ǫǪ ǺǣǴǵǰǾǸ ǪǣǧǣǺ ǯǱǩǨǵ ǤǾǵǿ ǴǱǲǱǴǵǣǥǮǨǰǱ ǫǮǫ ǰǨǴǭǱǮǿǭǱ ǦǳǶǲǲ ǵǳǨǤǱǥǣ-
ǰǫǬ ǭ ǰǨǺёǵǭǫǯ ǯǱǧǨǮȂǯ).

ƚƯƝƬ―4.―ǑǲǳǨǧǨǮǨǰǫǨ ǴǱǥǱǭǶǲǰǱǴǵǨǬ ǰǨǺёǵǭǫǸ ǯǱǧǨǮǨǬ ǧǮȂ ǥǾǲǱǮǰǨǰǫȂ ǺǣǴǵǰǾǸ Ǫǣ-
ǧǣǺ (ǰǣ ǱǴǰǱǥǣǰǫǫ ǴǱǲǱǴǵǣǥǮǨǰǫȂ ǦǳǶǲǲ ǵǳǨǤǱǥǣǰǫǬ ǴǱ ǴǵǱǳǱǰǾ ǺǣǴǵǰǾǸ ǪǣǧǣǺ 
ǭ ǰǨǺёǵǭǫǯ ǯǱǧǨǮȂǯ ǱǲǳǨǧǨǮȂȁǵǴȂ ǴǱǥǱǭǶǲǰǱǴǵǫ ǯǱǧǨǮǨǬ, ǱǤǳǣǪǶȁǼǫǨ «ǧǨǳǨǥǱ 
ǲǱǭǳǾǵǫȂ» ǭǱǯǲǮǨǭǴǰǱǬ ǪǣǧǣǺǫ).

ƚƯƝƬ― 5.―ǅǾǤǱǳ ǲǱǧǯǰǱǩǨǴǵǥǣ ǰǨǺёǵǭǫǸ ǯǱǧǨǮǨǬ, ǰǣǫǤǱǮǨǨ ǳǣǹǫǱǰǣǮǿǰǱ ǳǨǣǮǫǪǶȁ-
ǼǫǸ ǭǱǯǲǮǨǭǴǰǶȁ ǪǣǧǣǺǶ, ǵ.Ǩ. ǱǤǨǴǲǨǺǫǥǣȁǼǫǸ «ǲǱǭǳǾǵǫǨ» ǭǱǯǲǮǨǭǴǰǱǬ Ǫǣǧǣ-
Ǻǫ ǥ ǴǱǱǵǥǨǵǴǵǥǫǫ Ǵ ǥǱǪǯǱǩǰǾǯǫ ǭǳǫǵǨǳǫȂǯǫ ǳǣǹǫǱǰǣǮǿǰǱǦǱ ǥǾǤǱǳǣ, ǰǣǲǳǫǯǨǳ 
ǯǣǭǴǫǯǫǪǣǹǫǨǬ ǴǵǨǲǨǰǫ ǲǳǫǦǱǧǰǱǴǵǫ ǯǱǧǨǮǫ, ǯǣǭǴǫǯǫǪǣǹǫǨǬ ǯǫǰǫǯǣǮǿǰǱǬ 
ǲǳǫǦǱǧǰǱǴǵǫ, ǯǣǭǴǫǯǫǪǣǹǫǫ ǴǳǨǧǰǨǬ ǲǳǫǦǱǧǰǱǴǵǫ, ǯǫǰǫǯǫǪǣǹǫǫ ǯǱǼǰǱǴǵǫ  
«ǲǱǭǳǾǵǫȂ».
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ǓǣǴǴǯǱǵǳǫǯ ǭǳǣǵǭǱ ǰǨǭǱǵǱǳǾǨ ǲǳǫǯǨǳǾ ǳǣǪǳǣǤǱǵǣǰǰǾǸ Ǵ ǫǴǲǱǮǿǪǱǥǣǰǫǨǯ 
ǲǳǨǧǮǱǩǨǰǰǱǦǱ ǯǨǵǱǧǣ ǭǱǯǲǱǪǫǹǫǱǰǰǾǸ ǦǫǤǳǫǧǰǾǸ ǰǨǺёǵǭǫǸ ǯǱǧǨǮǨǬ 
ǧǮȂ ǭǱǯǲǮǨǭǴǰǾǸ ǪǣǧǣǺ ǣǰǣǮǫǪǣ ǴǫǴǵǨǯ ǫ ǲǳǱǹǨǴǴǱǥ.

ǐǣ ǳǫǴ. 5 ǲǳǨǧǴǵǣǥǮǨǰǣ ǴǵǳǶǭǵǶǳǣ ǭǱǯǲǱǪǫǹǫǱǰǰǱǬ ǦǫǤǳǫǧǰǱǬ ǰǨǺёǵǭǱǬ ǯǱǧǨǮǫ, 
ǲǳǨǧǰǣǪǰǣǺǨǰǰǣȂ ǧǮȂ ǶǲǳǣǥǮǨǰǫȂ ǲǳǱǷǨǴǴǫǱǰǣǮǿǰǾǯǫ ǳǫǴǭǣǯǫ [18]. 
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ʟˋ˔. ͻ. ʠ˕˓˖ˍ˕˖˓˃ ˍˑˏ˒ˑˊˋ˙ˋˑːːˑˌ ˆˋ˄˓ˋˇːˑˌ ːˈ˚ё˕ˍˑˌ ˏˑˇˈˎˋ ˇˎя ˖˒˓˃˅ˎˈːˋя 
˒˓ˑ˗ˈ˔˔ˋˑː˃ˎ˟ː˞ˏˋ ˓ˋ˔ˍ˃ˏˋ

ǑǴǰǱǥǱǬ ȀǵǱǬ ǭǱǯǲǱǪǫǹǫǱǰǰǱǬ ǦǫǤǳǫǧǰǱǬ ǯǱǧǨǮǫ ȂǥǮȂǨǵǴȂ ǰǨǺёǵǭǣȂ ǭǱǦǰǫ-
ǵǫǥǰǣȂ ǯǱǧǨǮǿ, ǲǳǨǧǰǣǪǰǣǺǨǰǰǣȂ ǧǮȂ ǱǹǨǰǭǫ ǥǪǣǫǯǱǥǮǫȂǰǫȂ ǴǫǴǵǨǯ-
ǰǾǸ ǷǣǭǵǱǳǱǥ. ǇǮȂ ǥǾǲǱǮǰǨǰǫȂ ǩǨ ǪǣǧǣǺ ǱǹǨǰǭǫ ǲǳǱǷǨǴǴǫǱǰǣǮǿǰǾǸ 
ǳǫǴǭǱǥ ǴǮǶǩǣǵ ǰǨǺёǵǭǫǨ ǲǳǱǧǶǭǹǫǱǰǰǾǨ ǯǱǧǨǮǫ, ǣ ǧǮȂ ǪǣǧǣǺ ǱǹǨǰǭǫ, 
ǴǱǦǮǣǴǱǥǣǰǫȂ ǫ ǥǾǤǱǳǣ ǯǨǳǱǲǳǫȂǵǫǬ ǲǱ ǲǳǨǧǱǵǥǳǣǼǨǰǫȁ/ǴǰǫǩǨǰǫȁ 
ǳǫǴǭǱǥ Ɉ ǰǨǺёǵǭǫǨ ǤǣǬǨǴǱǥǴǭǫǨ ǯǱǧǨǮǫ.

ǇǳǶǦǫǯ ǲǳǫǯǨǳǱǯ ǴǮǶǩǫǵ ǭǱǯǲǱǪǫǹǫǱǰǰǣȂ ǦǫǤǳǫǧǰǣȂ ǰǨǺёǵǭǣȂ ǯǱǧǨǮǿ ǧǮȂ 
ǯǱǰǫǵǱǳǫǰǦǣ ǫ ǶǲǳǣǥǮǨǰǫȂ ǵǨǸǰǱǦǨǰǰǾǯǫ ǳǫǴǭǣǯǫ ǰǣ ǲǳǨǧǲǳǫȂǵǫȂǸ 
ȀǮǨǭǵǳǱǰǰǱǬ ǱǵǳǣǴǮǫ (ǒǠǑ), ǥǭǮȁǺǣȁǼǣȂ ǥ ǴǨǤȂ:

• ǱǤǱǤǼёǰǰǶȁ ǰǨǺёǵǭǶȁ ǭǱǦǰǫǵǫǥǰǶȁ ǯǱǧǨǮǿ ǧǮȂ ǣǰǣǮǫǪǣ ǲǳǱǤǮǨǯǾ ǯǱ-
ǰǫǵǱǳǫǰǦǣ ǫ ǶǲǳǣǥǮǨǰǫȂ ǵǨǸǰǱǦǨǰǰǾǯǫ ǳǫǴǭǣǯǫ ǰǣ ǒǠǑ (ǵ.Ǩ. ǧǮȂ ǭǱǯ-
ǲǮǨǭǴǰǱǦǱ ǣǰǣǮǫǪǣ ǥǪǣǫǯǱǥǮǫȂǰǫȂ ǴǫǴǵǨǯǰǾǸ ǫ ǥǰǨǻǰǫǸ ǷǣǭǵǱǳǱǥ 
ǒǠǑ, ǳǫǴǭǱǥ ǵǨǸǰǱǦǨǰǰǾǸ ǰǣǳǶǻǨǰǫǬ (Ǖǐ) ǫ ǵǨǸǰǱǦǨǰǰǾǸ ǣǥǣǳǫǬǰǾǸ Ǵǫ-
ǵǶǣǹǫǬ (Ǖǃǔ), ǰǨǦǣǵǫǥǰǾǸ ǴǱǤǾǵǫǬ Ǳǵ Ǖǐ ǫ Ǖǃǔ, ǲǱǴǮǨǧǴǵǥǫǬ Ǳǵ Ǖǐ ǫ Ǖǃǔ, 
Ǵǯ. ǳǫǴ. 6); 
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• ǴǱǥǱǭǶǲǰǱǴǵǫ ǰǨǺёǵǭǫǸ ǲǳǱǧǶǭǹǫǱǰǰǾǸ ǯǱǧǨǮǨǬ ǧǮȂ ǳǣǪǮǫǺǰǾǸ ǥǣǳǫǣǰǵǱǥ ǱǹǨǰǭǫ 
ǥǮǫȂǰǫȂ ǳǫǴǭǱǥ Ǖǐ ǫ Ǖǃǔ ǰǣ ǵǨǸǰǱǦǨǰǰǾǬ ǳǫǴǭ ǲǳǫ ǳǨǣǮǫǪǣǹǫǫ ǳǣǪǮǫǺǰǾǸ ǤǫǪ-
ǰǨǴ-ǲǳǱǹǨǴǴǱǥ ǒǠǑ (Ǵǯ. ǳǫǴ. 7) [19].
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ʟˋ˔. ͼ. ʠ˕˓˖ˍ˕˖˓˃ ˑ˄ˑ˄˜ˈːːˑˌ ːˈ˚ё˕ˍˑˌ ˍˑˆːˋ˕ˋ˅ːˑˌ ˏˑˇˈˎˋ ˇˎя ˃ː˃ˎˋˊ˃ ˒˓ˑ˄ˎˈˏ˞ 
ˏˑːˋ˕ˑ˓ˋːˆ˃ ˋ ˖˒˓˃˅ˎˈːˋя ˕ˈ˘ːˑˆˈːː˞ˏˋ ˓ˋ˔ˍ˃ˏˋ ː˃ ʞЭʝ

ǈǼё Ǳǧǰǫǯ ǲǳǫǯǨǳǱǯ ǳǨǣǮǫǪǣǹǫǫ 3-ǦǱ ǲǱǧǸǱǧǣ ǭ ǳǣǴǻǫǳǨǰǫȁ ǥǱǪǯǱǩǰǱǴǵǨǬ ǰǨǺёǵǭǫǸ 
ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ ȂǥǮȂǨǵǴȂ ǲǳǨǧǮǱǩǨǰǰǣȂ ǥ [20] ǭǱǯǲǱǪǫǹǫǱǰǰǣȂ ǦǫǤǳǫǧǰǣȂ 
ǰǨǺёǵǭǣȂ ǯǱǧǨǮǿ ǧǮȂ ǣǰǣǮǫǪǣ ǥǪǣǫǯǱǥǮǫȂǰǫȂ ǷǣǭǵǱǳǱǥ ǫ ǱǹǨǰǭǫ ǦǱǵǱǥǰǱǴǵǫ ǷǱǳ-
ǯǫǳǱǥǣǰǫȂ Ǐǚǔ (Ǵǯ. ǳǫǴ. 8), ǥǭǮȁǺǣȁǼǣȂ ǥ ǴǨǤȂ:

• ǱǤǱǤǼёǰǰǶȁ ǰǨǺёǵǭǶȁ ǭǱǦǰǫǵǫǥǰǶȁ ǯǱǧǨǮǿ FCM , ǱǤǳǣǪǱǥǣǰǰǶȁ ǫǪ ǴǱǥǱ- 
ǭǶǲǰǱǴǵǫ ǥǪǣǫǯǱǧǨǬǴǵǥǶȁǼǫǸ ǯǨǩǧǶ ǴǱǤǱǬ ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ  
FCM 

1–EXT, ..., FCM 
4–EXT ǶǳǱǥǰȂ ǵǫǲǱǥǾǸ ǲǱǧǳǣǪǧǨǮǨǰǫǬ ǷǱǳǯǫǳǱǥǣǰǫȂ Ǐǚǔ ǫ ǲǳǨǧ-

ǰǣǪǰǣǺǨǰǰǶȁ ǧǮȂ ǣǰǣǮǫǪǣ ǥǪǣǫǯǱǥǮǫȂǰǫȂ ǴǫǴǵǨǯǰǾǸ ǫ ǥǰǨǻǰǫǸ ǷǣǭǵǱǳǱǥ, ǥǱǪ-
ǧǨǬǴǵǥǶȁǼǫǸ ǰǣ ǦǱǵǱǥǰǱǴǵǿ ǷǱǳǯǫǳǱǥǣǰǫȂ Ǐǚǔ ǥ ǹǨǮǱǯ;

ǭǣǴǭǣǧǰǶȁ ǰǨǺёǵǭǶȁ ǮǱǦǫǺǨǴǭǶȁ ǯǱǧǨǮǿ ǱǹǨǰǭǫ ǦǱǵǱǥǰǱǴǵǫ ǷǱǳǯǫǳǱǥǣǰǫȂ Ǐǚǔ, ǰǨǺёǵ-
ǭǫǨ ǮǱǦǫǺǨǴǭǫǨ ǯǱǧǨǮǫ FLMͷ, ..., FLMͺ 1-ǦǱ ǭǣǴǭǣǧǣ ǭǱǵǱǳǾǨ ǴǮǶǩǣǵ ǧǮȂ ǱǹǨǰǭǫ 
ǦǱǵǱǥǰǱǴǵǫ ǲǱǧǳǣǪǧǨǮǨǰǫǬ ǷǱǳǯǫǳǱǥǣǰǫȂ Ǐǚǔ Ǵ ǶǺǨǵǱǯ ǥǾǲǱǮǰǨǰǫȂ ǳǣǪǮǫǺǰǾǸ 
ǪǣǧǣǺ, ǥǸǱǧǰǾǯǫ ǲǨǳǨǯǨǰǰǾǯǫ ǭǱǵǱǳǾǸ ȂǥǮȂȁǵǴȂ ǪǰǣǺǨǰǫȂ ǴǫǴǵǨǯǰǾǸ ǷǣǭǵǱǳǱǥ 
(ǭǱǰǹǨǲǵǱǥ) ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ ǶǳǱǥǰȂ ǲǱǧǳǣǪǧǨǮǨǰǫǬ Ǐǚǔ, ǣ ǥǾǸǱǧ-
ǰǾǨ ǲǨǳǨǯǨǰǰǾǨ ǴǮǶǩǣǵ ǥǸǱǧǰǾǯǫ ǲǨǳǨǯǨǰǰǾǯǫ ǧǮȂ ǰǨǺёǵǭǱǬ ǮǱǦǫǺǨǴǭǱǬ ǯǱǧǨ-
Ǯǫ FLM 2-ǦǱ ǭǣǴǭǣǧǣ ǧǮȂ ǱǹǨǰǭǫ ǦǱǵǱǥǰǱǴǵǫ ǷǱǳǯǫǳǱǥǣǰǫȂ Ǐǚǔ ǥ ǹǨǮǱǯ, ǲǱǪǥǱ-
ǮȂȁǼǶȁ ǭǱǯǲǮǨǭǴǰǱ ǣǰǣǮǫǪǫǳǱǥǣǵǿ ǥǪǣǫǯǱǥǮǫȂǰǫǨ ǷǣǭǵǱǳǱǥ, ǰǨǲǱǴǳǨǧǴǵǥǨǰǰǱ 
ǫ ǱǲǱǴǳǨǧǱǥǣǰǰǱ ǥǱǪǧǨǬǴǵǥǶȁǼǫǸ ǰǣ ǦǱǵǱǥǰǱǴǵǿ ǲǱǧǳǣǪǧǨǮǨǰǫǬ ǫ ǷǱǳǯǫǳǱǥǣǰǫȂ 
Ǐǚǔ ǥ ǹǨǮǱǯ, ǣ ǵǣǭǩǨ ǥǾǲǱǮǰȂǵǿ ǱǹǨǰǭǶ ǦǱǵǱǥǰǱǴǵǫ ǭǣǭ ǰǣ ǶǳǱǥǰǨ ǲǱǧǳǣǪǧǨǮǨǰǫǬ, 
ǵǣǭ ǫ ǰǣ ǶǳǱǥǰǨ ǷǱǳǯǫǳǱǥǣǰǫȂ Ǐǚǔ ǲǳǫ ǳǨǻǨǰǫǫ ǳǣǪǮǫǺǰǾǸ ǪǣǧǣǺ ǥ ǶǴǮǱǥǫȂǸ 
ǰǨǱǲǳǨǧǨǮǨǰǰǱǴǵǫ.



58

Р Е Ч Е В Ы Е  Т Е Х Н О Л О Г И И  /  S P E E C H  T E C H N O L O G Y   1 - 2 / 2 0 2 0

Борисов В.В., Нечёткие когнитивные модели как основа для исследования 

сложных систем и процессов

1ɌɇR


NɌɇR


1ɌɇP


1Ɍɇɋ

NɌɇP


NɌɇɋ

. . . ฀TR

1ɌɇR


1ɌɇR


1ɌɇP


1Ɍɇɋ

NɌɇP


NɌɇɋ

. . . ฀TRTАɋR TАɋR′TR′ TR′

ɌɇR


ɌɇP


Ɍɇɋ

฀TR
TR′

TАɋR
TАɋP

TАɋɋ

1ɌɇR′

NɌɇR′

1ɌɇR′

NɌɇR′

ɌɇR′

TАɋR′

ɌɇR


ɌɇP


Ɍɇɋ

฀TR
TR′

TАɋR
TАɋP

TАɋɋ

ɌɇR′

TАɋR′

1ɌɇR


NɌɇR


1ɌɇP


1Ɍɇɋ

NɌɇP


NɌɇɋ

. . .

฀TR
TR′

1ɌɇR′

NɌɇR′

TАɋR
TАɋP

TАɋɋ TАɋR′

1ɌɇR


NɌɇR


1ɌɇP


1Ɍɇɋ

NɌɇP


NɌɇɋ

. . .

฀TR TR′

1ɌɇR′

NɌɇR′

1TАɋR
1TАɋP

1TАɋɋ 1TАɋR′

TАɋR
MTАɋP

MTАɋɋ
MTАɋR′

. . .

ɚ) ɛ)

ɜ) ɝ)

ɞ) ɟ)

ʟˋ˔. ͽ. ʠ˕˓˖ˍ˕˖˓˞ ːˈ˚ё˕ˍˋ˘ ˏˑˇˈˎˈˌ ˇˎя ˓˃ˊˎˋ˚ː˞˘ ˅˃˓ˋ˃ː˕ˑ˅ ˑ˙ˈːˍˋ ˅ˎˋяːˋя  
˓ˋ˔ˍˑ˅ ʡʜ ˋ ʡʏʠ ː˃ ˑ˄˜ˋˌ ˕ˈ˘ːˑˆˈːː˞ˌ ˓ˋ˔ˍ ʞЭʝ

ǍǣǩǧǣȂ ǫǪ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ FCMi–EXT ǶǳǱǥǰȂ ǲǱǧǳǣǪǧǨǮǨǰǫǬ 
ǥǭǮȁǺǣǨǵ ǥ ǴǨǤȂ ǴǱǥǱǭǶǲǰǱǴǵǿ ǥǪǣǫǯǱǪǣǥǫǴǫǯǾǸ ǭǱǰǹǨǲǵǱǥ 
{ , , , , }i i i i i

c r h m sK K K K K  , ǸǣǳǣǭǵǨǳǫǪǶȁǼǫǸ ǥǱǪǯǱǩǰǱǴǵǫ i-ǦǱ ǲǱǧǳǣ-
ǪǧǨǮǨǰǫȂ ǲǱ ǶǲǳǣǥǮǨǰǫȁ, ǳǣǪǥǨǧǭǨ, ǱǭǣǪǣǰǫȁ ǴǲǣǴǣǵǨǮǿǰǱǬ, ǯǨǧǫǹǫǰ-
ǴǭǱǬ ǲǱǯǱǼǫ, ǥǱǪǯǱǩǰǱǴǵǫ ǲǱ ǯǣǵǨǳǫǣǮǿǰǱǯǶ ǱǤǨǴǲǨǺǨǰǫȁ, ǴǱǱǵǥǨǵ-
ǴǵǥǨǰǰǱ.

ʟˋ˔. ;. ʠ˕˓˖ˍ˕˖˓˃ ˍˑˏ˒ˑˊˋ˙ˋˑːːˑˌ ˆˋ˄˓ˋˇːˑˌ ːˈ˚ё˕ˍˑˌ ˏˑˇˈˎˋ ˇˎя ˃ː˃ˎˋˊ˃ 
˅ˊ˃ˋˏˑ˅ˎˋяːˋя ˗˃ˍ˕ˑ˓ˑ˅ ˋ ˑ˙ˈːˍˋ ˆˑ˕ˑ˅ːˑ˔˕ˋ ˗ˑ˓ˏˋ˓ˑ˅˃ːˋя ʛЧʠ 
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ǐǣ ǭǣǩǧǶȁ ǫǪ ȀǵǫǸ ǯǱǧǨǮǨǬ ǶǳǱǥǰȂ ǲǱǧǳǣǪǧǨǮǨǰǫȂ, ǥ ǴǥǱȁ ǱǺǨǳǨǧǿ, ǥǱǪǧǨǬǴǵǥǶȁǵ ǥǰǨǻ-
ǰǫǨ ǷǣǭǵǱǳǾ. ǐǣ ǳǫǴ. 9 ǧǨǵǣǮǫǪǫǳǱǥǣǰ ǲǳǫǯǨǳ ǥǱǪǧǨǬǴǵǥǫȂ (ǣ ǵǱǺǰǨǨ, ǥǪǣǫǯǱ- 
ǥǮǫȂǰǫȂ) ǥǰǨǻǰǫǸ ǷǣǭǵǱǳǱǥ ǰǣ ǭǱǰǹǨǲǵǾ ǰǨǺёǵǭǱǬ ǭǱǦǰǫǵǫǥǰǱǬ ǯǱǧǨǮǫ FCMi–EXT . 

Вɧɟɲɧɢɟ ɮɚɤɬɨɪɵ
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ʟˋ˔. Ϳ. ʓˈ˕˃ˎˋˊˋ˓ˑ˅˃ːː˞ˌ ˒˓ˋˏˈ˓ ˅ˊ˃ˋˏˑ˅ˎˋяːˋя ˅ːˈ˛ːˋ˘ ˗˃ˍ˕ˑ˓ˑ˅ ˋ ˍˑː˙ˈ˒˕ˑ˅ ːˈ˚ё˕ˍˑˌ 
ˍˑˆːˋ˕ˋ˅ːˑˌ ˏˑˇˈˎˋ FCMi–EXT 

ǅ ǳǨǪǶǮǿǵǣǵǨ ǴǱǦǮǣǴǱǥǣǰǫȂ, ǣǰǣǮǫǪǣ ǰǨǺёǵǭǫǸ ǱǵǰǱǻǨǰǫǬ ǥǪǣǫǯǱǥǮǫȂǰǫȂ ǫ ǳǣǴǺǨǵǣ 
ǰǣ ǫǸ ǱǴǰǱǥǨ ǴǫǴǵǨǯǰǾǸ ǲǱǭǣǪǣǵǨǮǨǬ ǧǣǰǰǱǬ ǰǨǺёǵǭǱǬ ǭǱǦǰǫǵǫǥǰǱǬ ǯǱǧǨǮǫ ǱǲǳǨ-
ǧǨǮȂǨǵǴȂ ǣǦǳǨǦǫǳǱǥǣǰǰǣȂ ǴǵǨǲǨǰǿ ǥǱǪǧǨǬǴǵǥǫȂ ǥǸǱǧǰǾǸ ǰǨǺёǵǭǫǸ ǲǨǳǨǯǨǰǰǾǸ 

, , , ,i i i i i

c r h m sK K K K K  (ǸǣǳǣǭǵǨǳǫǪǶȁǼǫǸ ǥǱǪǯǱǩǰǱǴǵǫ i-ǦǱ ǲǱǧǳǣǪǧǨǮǨǰǫȂ ǲǱ Ƕǲǳǣǥ-
ǮǨǰǫȁ, ǳǣǪǥǨǧǭǨ, ǱǭǣǪǣǰǫȁ ǴǲǣǴǣǵǨǮǿǰǱǬ, ǯǨǧǫǹǫǰǴǭǱǬ ǲǱǯǱǼǫ, ǥǱǪǯǱǩǰǱǴǵǫ 
ǲǱ ǯǣǵǨǳǫǣǮǿǰǱǯǶ ǱǤǨǴǲǨǺǨǰǫȁ, ǴǱǱǵǥǨǵǴǵǥǨǰǰǱ) ǰǨǺёǵǭǱǬ ǮǱǦǫǺǨǴǭǱǬ ǯǱǧǨǮǫ 
FLMi 1-ǦǱ ǭǣǴǭǣǧǣ ǰǣ Ǩё ǥǾǸǱǧǰǶȁ ǰǨǺёǵǭǶȁ ǲǨǳǨǯǨǰǰǶȁ 

iR , ǲǳǨǧǰǣǪǰǣǺǨǰǰǶȁ ǧǮȂ 
ǱǹǨǰǭǫ ǴǵǨǲǨǰǫ ǦǱǵǱǥǰǱǴǵǫ ȀǵǱǦǱ ǲǱǧǳǣǪǧǨǮǨǰǫȂ. 

ǐǣ ǱǴǰǱǥǨ ǴǱǥǱǭǶǲǰǱǴǵǫ ǥǪǣǫǯǱǧǨǬǴǵǥǶȁǼǫǸ ǯǨǩǧǶ ǴǱǤǱǬ ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱ-
ǧǨǮǨǬ FCM 

1–EXT, ..., FCM 
4–EXT ǶǳǱǥǰȂ ǲǱǧǳǣǪǧǨǮǨǰǫǬ ǷǱǳǯǫǳǱǥǣǰǫȂ Ǐǚǔ ǷǱǳǯǫǳǶ-

ǨǵǴȂ ǱǤǱǤǼёǰǰǣȂ ǰǨǺёǵǭǣȂ ǭǱǦǰǫǵǫǥǰǣȂ ǯǱǧǨǮǿ FCM ǧǮȂ ǣǰǣǮǫǪǣ ǥǪǣǫǯǱǥǮǫȂǰǫȂ 
ǴǫǴǵǨǯǰǾǸ ǫ ǥǰǨǻǰǫǸ ǷǣǭǵǱǳǱǥ, ǥǱǪǧǨǬǴǵǥǶȁǼǫǸ ǰǣ ǦǱǵǱǥǰǱǴǵǿ ǥǴǨǦǱ ǷǱǳǯǫǳǱ-
ǥǣǰǫȂ Ǐǚǔ.

ǓǨǪǶǮǿǵǣǵǾ ǴǱǦǮǣǴǱǥǣǰǫȂ, ǣǰǣǮǫǪǣ ǰǨǺёǵǭǫǸ ǱǵǰǱǻǨǰǫǬ ǥǪǣǫǯǱǥǮǫȂǰǫȂ ǫ ǳǣǴǺǨǵǣ Ǵǫ-
ǴǵǨǯǰǾǸ ǲǱǭǣǪǣǵǨǮǨǬ, ǲǱǮǶǺǨǰǰǾǨ Ǵ ǫǴǲǱǮǿǪǱǥǣǰǫǨǯ ǱǤǱǤǼёǰǰǱǬ ǰǨǺёǵǭǱǬ ǭǱǦ-
ǰǫǵǫǥǰǱǬ ǯǱǧǨǮǫ FCM , ǥ ǧǣǮǿǰǨǬǻǨǯ ǫǴǲǱǮǿǪǶȁǵǴȂ ǧǮȂ ǲǱǴǵǳǱǨǰǫȂ ǰǨǺёǵǭǱǬ 
ǮǱǦǫǺǨǴǭǱǬ ǯǱǧǨǮǫ FLM 2-ǦǱ ǭǣǴǭǣǧǣ, ǲǳǨǧǰǣǪǰǣǺǨǰǰǱǬ ǧǮȂ ǱǹǨǰǭǫ ǦǱǵǱǥǰǱǴǵǫ 
ǷǱǳǯǫǳǱǥǣǰǫȂ Ǐǚǔ ǥ ǹǨǮǱǯ.

ǒǳǨǧǮǱǩǨǰǰǣȂ ǭǱǯǲǱǪǫǹǫǱǰǰǣȂ ǦǫǤǳǫǧǰǣȂ ǰǨǺёǵǭǣȂ ǯǱǧǨǮǿ ǥ ǧǣǮǿǰǨǬǻǨǯ ǫǴǲǱǮǿ-
ǪǶǨǵǴȂ ǧǮȂ ǯǱǧǨǮǫǳǱǥǣǰǫȂ ǴǫǴǵǨǯǰǱǬ ǧǫǰǣǯǫǭǫ, ǱǹǨǰǭǫ ǫ ǥǾǤǱǳǣ ǯǨǳǱǲǳǫȂǵǫǬ, 
ǥ ǰǣǫǤǱǮǿǻǨǬ ǴǵǨǲǨǰǫ ǥǮǫȂȁǼǫǸ ǰǣ ǲǱǥǾǻǨǰǫǨ ǦǱǵǱǥǰǱǴǵǫ ǷǱǳǯǫǳǱǥǣǰǫȂ Ǐǚǔ 
ǥ ǴǱǱǵǥǨǵǴǵǥǶȁǼǫǨ ǯǱǯǨǰǵǾ ǯǱǧǨǮǿǰǱǦǱ ǥǳǨǯǨǰǫ. 
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ǊǣǭǮȁǺǨǰǫǨ

ǒǳǨǧǴǵǣǥǮǨǰǾ ǲǱǧǸǱǧǾ ǭ ǫǴǲǱǮǿǪǱǥǣǰǫȁ ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ 
ǧǮȂ ǫǴǴǮǨǧǱǥǣǰǫȂ ǴǮǱǩǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǹǨǴǴǱǥ.

ǒǨǳǥǾǬ ǲǱǧǸǱǧ ǪǣǭǮȁǺǣǨǵǴȂ ǥ ǫǴǲǱǮǿǪǱǥǣǰǫǫ ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨ-
ǮǨǬ ǧǮȂ ǲǳǨǧǥǣǳǫǵǨǮǿǰǱǦǱ ǣǰǣǮǫǪǣ ǴǮǱǩǰǾǸ ǴǫǴǵǨǯ ǫ ǲǳǱǤǮǨǯǰǾǸ Ǵǫ-
ǵǶǣǹǫǬ, ǳǨǪǶǮǿǵǣǵǾ ǭǱǵǱǳǱǦǱ ǱǵǰǱǴǫǵǨǮǿǰǱ ǰǨǪǣǥǫǴǫǯǱ ǫǴǲǱǮǿǪǶȁǵǴȂ 
ǧǮȂ ǲǱǴǮǨǧǶȁǼǨǦǱ, ǤǱǮǨǨ ǶǦǮǶǤǮǨǰǰǱǦǱ ǫǴǴǮǨǧǱǥǣǰǫȂ.

ǅǵǱǳǱǬ ǲǱǧǸǱǧ ǪǣǭǮȁǺǣǨǵǴȂ ǥ ǪǣǯǨǰǨ ǫǮǫ ǶǴǱǥǨǳǻǨǰǴǵǥǱǥǣǰǫǫ ǱǵǧǨǮǿǰǾǸ 
ǭǱǯǲǱǰǨǰǵǱǥ ǰǨǺёǵǭǫǸ ǭǱǦǰǫǵǫǥǰǾǸ ǯǱǧǨǮǨǬ ǭǱǯǲǱǰǨǰǵǣǯǫ ǧǳǶǦǫǸ ǯǱ-
ǧǨǮǨǬ, ǲǱǪǥǱǮȂȁǼǫǸ, ǵǣǭǫǯ ǱǤǳǣǪǱǯ, ǳǣǴǻǫǳǫǵǿ ǥǱǪǯǱǩǰǱǴǵǫ ǫ ǶǮǶǺ-
ǻǫǵǿ ǴǥǱǬǴǵǥǣ ǤǣǪǱǥǾǸ ǯǱǧǨǮǨǬ.

ǕǳǨǵǫǬ ǲǱǧǸǱǧ ǤǣǪǫǳǶǨǵǴȂ ǰǣ ǲǱǴǵǳǱǨǰǫǫ ǭǱǯǲǱǪǫǹǫǱǰǰǾǸ ǦǫǤǳǫǧǰǾǸ ǰǨǺёǵ-
ǭǫǸ ǯǱǧǨǮǨǬ, ǥ ǭǱǵǱǳǾǸ ǭǱǯǲǱǰǨǰǵǰǾǨ ǰǨǺёǵǭǫǨ ǯǱǧǨǮǫ ǫǴǲǱǮǿǪǶȁǵǴȂ 
ǱǵǰǱǴǫǵǨǮǿǰǱ ǰǨǪǣǥǫǴǫǯǱ ǫ ǥǾǲǱǮǰȂȁǵ ǳǣǪǮǫǺǰǾǨ ǪǣǧǣǺǫ ǲǱ ǧǱǴǵǫǩǨ-
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FUZZY COGNITIVE MODELS FOR THE RESEARCH OF COMPLEX 
SYSTEMS AND PROCESSES
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Abstract.

Approac’—s usin‘ of fuzzy co‘nitiv— mo–—ls for t’— r—s—arc’ of compl—x 
syst—ms an– proc—ss—s ar— pr—s—nt—–. As a rul—, fuzzy co‘nitiv— mo–—ls 
ar— us—– for pr—liminary analysis of compl—x syst—ms an– probl—m 
situations, t’— r—sults of w’ic’ ar— us—– for furt’—r in-–—pt’ r—s—arc’. 
Anot’—r approac’ is to r—plac— in–ivi–ual compon—nts of fuzzy co‘nitiv— 
mo–—ls wit’ compon—nts of ot’—r mo–—ls to —xpan– capabiliti—s an– 
improv— prop—rti—s. T’— t’ir– approac’ is bas—– on t’— –—si‘nin‘ of 
composit— ’ybri– fuzzy mo–—ls, in w’ic’ in–ivi–ual fuzzy mo–—ls ar— us—– 
in–—p—n–—ntly an– p—rform –iff—r—nt subtasks to solv— a ‘—n—ral probl—m.

Keywords: Ǵompl—x syst—m, fuzzy co‘nitiv— mo–—l, composit— ’ybri– mo–—l.


