
ǎǭǲǫǳǽǮǨǴǷǸȂ  

ǰǦǰ ǴǷǳǴǨǳǴǫ ǷǨǴǯǷǸǨǴ ǬǮǨǴǩǴ.  

ǑǫǰǼǮȅ 6 

ʅʘʩʣʝʜʩʪʚʝʥʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ.  
 

ɻʝʥʥʳʝ ʠ ʭʨʦʤʦʩʦʤʥʳʝ 

ʙʦʣʝʟʥʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʤʫʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 



*
ʀʟʤʝʥʯʠʚʦʩʪʴ - ʩʚʦʡʩʪʚʦ ʦʨʛʘʥʠʟʤʦʚ 

ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʳʝ ʧʨʠʟʥʘʢʠ, ʩʚʦʡʩʪʚʘ 

ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʬʘʢʪʦʨʦʚ. 



ˮ͔ͣͤ͘;͙͍ͦͫͭΈ 

˹͔͍͔͊ͫ͒ͫͭͤͤ͊͡ΎΦ  
˥͔͙͙ͤͦͭͨ;͔ͫ͊͟ΎΣ ͭΦ͔Φ ͍ͫΎ͊ͤͤ͊͘Ύ ͫ 
͙͔͔͙͔ͣͤͤͣ͘ ͎͔͙ͤͦͭͨ͊Σ ͨͦ 

˨͍͙͊ͪͤͯ - ͤ ͔͔͔͔ͦͨͪ͒ͤͤ͊͡Ύ ͙͙͡ 
͙͙͍͙ͤ͒͒ͯ͊͡Έͤ͊Ύ 

˹͔͔͍͔ͤ͊ͫ͒ͫͭͤͤ͊͡ΎΦ 
͔͙͙̅ͤͦͭͨ;͔ͫ͊͟ΎΣ ͭΦ͔Φ 
͍ͫΎ͊ͤͤ͊͘Ύ ͫ ͙͔͔͙͔ͣͤͤͣ͘ 
ͺ͔͙ͤͦͭͨ͊Σ ͨͦ ˨͍͙͊ͪͤͯ ς 
͔͔͔ͦͨͪ͒ͤͤ͊͡Ύ ͙͙͡ 
͎͍ͪͯͨͨͦ͊ΎΦ 

˴͙͙͍ͦͣ͋ͤ͊ͭͤ͊Ύ ˸ͯͭ͊ͼ͙ͦͤͤ͊Ύ ˸͙ͦ͒ͺ͙͊͟ͼ͙ͦͤͤ͊Ύ 



*
*Ǔǫ ǵǫǶǫǪǦǫǸǷȅ ǵǴ ǳǦǷǱǫǪǷǸǨǹ 

*ǎǭǲǫǳǫǳǮȅ ǭǦǸǶǦǩǮǨǦȄǸ ǸǴǱȂǰǴ ǺǫǳǴǸǮǵ 

*ǓǴǷǮǸ ǩǶǹǵǵǴǨǴǯ ǻǦǶǦǰǸǫǶ 

*ǉǱǦǨǳȁǯ ǺǦǰǸǴǶ, ǴǵǶǫǪǫǱȅȄǿǮǯ ǵǶǴȅǨǱǫǳǮǫ 
ǵǶǮǭǳǦǰǦ - ǹǷǱǴǨǮȅǲǮ ǷǹǿǫǷǸǨǴǨǦǳǮȅ; 

*ǒǴǪǮǺǮǰǦǼǮǴǳǳǦȅ ǮǭǲǫǳǽǮǨǴǷǸȂ ǳǴǷǮǸ 

ǳǦǵǶǦǨǱǫǳǳȁǯ, ǽǦǷǸǴ ǵǶǮǷǵǴǷǴǧǮǸǫǱȂǳȁǯ 

ǻǦǶǦǰǸǫǶ; 

*ǊǦǳǳȁǯ ǨǮǪ ǮǭǲǫǳǽǮǨǴǷǸǮ ǴǧǶǦǸǮǲ  

*ǕǶǫǪǫǱȁ ǵǶǴȅǨǱǫǳǮȅ ǵǶǮǭǳǦǰǦ ǴǵǶǫǪǫǱȅȄǸǷȅ 
ǳǴǶǲǴǯ ǶǫǦǰǼǮǮ ð ǨǦǶȂǮǶǴǨǦǳǮǫ ǵǶǮǭǳǦǰǦ Ǩ 

ǵǶǫǪǫǱǦǻ ǩǫǳǴǸǮǵǦ: ǹǭǰǦȅ Ǯ ǾǮǶǴǰǦȅ. 



*ǔǳǦ ǲǴǬǫǸ ǧȁǸȂ ǹǭǰǴǯ, ǰǴǩǪǦ ǵǶǮǭǳǦǰ 
ǮǭǲǫǳȅǫǸǷȅ ǳǫǭǳǦǽǮǸǫǱȂǳǴ. ǝǦǿǫ ȃǸǴ 
ǰǦǽǫǷǸǨǫǳǳȁǫ ǮǱǮ ǳǫǵǱǦǷǸǮǽǳȁǫ ǵǶǮǭǳǦǰǮ 
(ǵǶǮǭǳǦǰǮ, ǹǷǸǦǳǦǨǱǮǨǦǫǲȁǫ ǴǵǮǷǦǸǫǱȂǳȁǲ 
ǵǹǸǫǲ (ǩǶǹǵǵȁ ǰǶǴǨǮ, ǺǴǶǲǦ ǳǴǷǦ Ǯ Ǹ.Ǫ.))  
 

*ǎ ǾǮǶǴǰǴǯ ǰǴǩǪǦ ǵǶǮǭǳǦǰ ǮǭǲǫǳȅǫǸǷȅ Ǩ 
ǾǮǶǴǰǮǻ ǵǶǫǪǫǱǦǻ. ǣǸǴ ǵǱǦǷǸǮǽǳȁǫ 
ǵǶǮǭǳǦǰǮ ǮǱǮ ǰǴǱǮǽǫǷǸǨǫǳǳȁǫ (ǵǶǮǭǳǦǰǮ, 
ǴǵǶǫǪǫǱȅȄǿǮǫǷȅ ǵǹǸǫǲ ǮǭǲǫǶǫǳǮȅ: 
ǵǮǩǲǫǳǸǦǼǮȅ ǰǴǬǮ ǹ ǽǫǱǴǨǫǰǦ, ǶǴǷǸ, ǲǦǷǷǦ 
ǸǫǱǦ). ǘǦǰǮǫ ǵǶǮǭǳǦǰǮ ǲǴǬǳǴ ǨȁǷǸǶǴǮǸȂ Ǩ 
ǲǴǪǮǺǮǰǦǼǮǴǳǳȁǯ ǶȅǪ. 
 

*ǒǔǊǎǚǎǐǆǜǎǎ - ǳǫǳǦǷǱǫǪǷǸǨǫǳǳȁǫ 
ǮǭǲǫǳǫǳǮȅ ǵǶǮǭǳǦǰǴǨ ǴǶǩǦǳǮǭǲǦ,  
ǨǴǭǳǮǰǦȄǿǮǫ ǵǴǪ ǨǱǮȅǳǮǫǲ ǮǭǲǫǳǮǨǾǮǻǷȅ 
ǹǷǱǴǨǮǯ ǨǳǫǾǳǫǯ ǷǶǫǪȁ. 



*ǚǫǳǴǰǴǵǮǮ ñ ǮǭǲǫǳǫǳǮȅ ǺǫǳǴǸǮǵǦ ǵǴǪ ǨǱǮȅǳǮǫǲ 
ǳǫǧǱǦǩǴǵǶǮȅǸǳȁǻ ǺǦǰǸǴǶǴǨ ǷǶǫǪȁ, ǵǴ ǵǶǴȅǨǱǫǳǮȄ ǵǴǻǴǬǮǫ 
ǳǦ ǳǦǷǱǫǪǷǸǨǫǳǳȁǫ ǭǦǧǴǱǫǨǦǳǮȅ.  
 

*ǚǫǳǴǰǴǵǮǮ ñ ǳǫǳǦǷǱǫǪǷǸǨǫǳǳȁǫ ǧǴǱǫǭǳǮ, ǷǻǴǪǳȁǫ Ƿ 
ǳǦǷǱǫǪǷǸǨǫǳǳȁǲǮ.  
 

*ǕǶǮǽǮǳǦ ǺǫǳǴǰǴǵǮǯ ǹ ǲǱǫǰǴǵǮǸǦȄǿǮǻ (Ǩ ǸǴǲ ǽǮǷǱǫ Ǯ ǹ 
ǽǫǱǴǨǫǰǦ) ñ ǪǫǯǷǸǨǮǫ ǳǦ ǧǫǶǫǲǫǳǳȁǻ ǸǫǶǦǸǴǩǫǳǴǨ ǶǦǭǱǮǽǳǴǯ 
ǵǶǮǶǴǪȁ, ǳǦǶǹǾǦȄǿǮǻ ȃǲǧǶǮǴǳǦǱȂǳǴǫ ǶǦǭǨǮǸǮǫ ǵǱǴǪǦ 
(ǩǫǳǴǸǮǵ ǵǶǮ ȃǸǴǲ ǳǫ ǭǦǸǶǦǩǮǨǦǫǸǷȅ).  
 

*ǕǶǮ ǺǫǳǴǰǴǵǮȅǻ ǮǭǲǫǳȆǳǳȁǯ ǵǴǪ ǪǫǯǷǸǨǮǫǲ ǨǳǫǾǳǮǻ 
ǺǦǰǸǴǶǴǨ ǵǶǮǭǳǦǰ ǰǴǵǮǶǹǫǸ ǵǶǮǭǳǦǰǮ ǪǶǹǩǴǩǴ ǩǫǳǴǸǮǵǦ 
(ǳǦǵǶǮǲǫǶ, ǹ ǽǫǱǴǨǫǰǦ ǵǶǮȆǲ ǦǱǰǴǩǴǱȅ ǨǴ ǨǶǫǲȅ 
ǧǫǶǫǲǫǳǳǴǷǸǮ ǵǶǮǨǴǪǮǸ ǰ ǰǴǲǵǱǫǰǷǹ ǳǦǶǹǾǫǳǮǯ, ǰǴǸǴǶȁǫ ǪǴ 
ǳǫǰǴǸǴǶǴǯ ǷǸǫǵǫǳǮ ǲǴǩǹǸ ǰǴǵǮǶǴǨǦǸȂ ǷǮǲǵǸǴǲȁ ǧǴǱǫǭǳǮ 
ǊǦǹǳǦ). 



ʧʨʠʤʝʨʳ 

Åʚʝʩ 

Åʨʦʩʪ 

Åʮʚʝʪ ʢʦʞʠ 



ɼʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ 

ʌʝʨʤʝʥʪ ʪʠʨʦʟʠʥʘʟʘ 

ɺʣʠʷʥʠʝ ʭʦʣʦʜʘ ʥʘ ʦʢʨʘʩʢʫ ʰʝʨʩʪʠ ʫ ʢʨʦʣʠʢʘ  

ʇʨʠʤʝʥʝʥʠʝ ʧʘʢʝʪʘ ʩʦ ʣʴʜʦʤ ʢ ʦʙʣʘʩʪʠ, ʛʜʝ ʩʙʨʠʪʳʝ ʚʦʣʦʩʳ 

ʧʨʠʚʦʜʠʪ ʨʦʩʪʫ ʯʝʨʥʳʭ ʚʦʣʦʩ ʦʪʨʘʩʪʘʶʪ ʚʤʝʩʪʦ 

ʦʨʠʛʠʥʘʣʴʥʳʭ ʙʝʣʳʭ.  



ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʘʞʥʦʩʪʴ "ʛʝʥʦʚ" ʠ "ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ"  

ɻʝʥʳ ʥʝ ʘʙʩʦʣʶʪʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʠʟʥʘʢ. ʀʭ ʚʣʠʷʥʠʝ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 

 ʅʘʧʨʠʤʝʨ, ʟʘʛʘʨ ʫ ʣʶʜʝʡ ʨʘʟʥʳʭ ʨʘʩ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. 

? 



*

*ǵǫǶǫǪǦǫǸǷȅ ǵǴ ǳǦǷǱǫǪǷǸǨǹ; 

*ǩǫǳǴǸǮǵ ǴǷǴǧǮ ǮǭǲǫǳȅǫǸǷȅ; 

*ǳǴǷǮǸ ǷǱǹǽǦǯǳȁǯ ǻǦǶǦǰǸǫǶ. 

ǈ ǴǷǳǴǨǫ ǳǦǷǱǫǪǷǸǨǫǳǳǴǯ ǮǭǲǫǳǽǮǨǴǷǸǮ ǱǫǬǦǸ 

ǲǹǸǦǼǮǮ. 
 

ǒǹǸǦǼǮǮ ñ ȃǸǴ ǷǰǦǽǰǴǴǧǶǦǭǳǴǫ ǵǶǫǶȁǨǮǷǸǴǫ ǮǭǲǫǳǫǳǮǫ 

ǩǫǳǫǸǮǽǫǷǰǴǩǴ ǲǦǸǫǶǮǦǱǦ ǵǴǪ ǨǱǮȅǳǮǫǲ ǺǦǰǸǴǶǴǨ 

ǨǳǫǾǳǫǯ ǮǱǮ ǨǳǹǸǶǫǳǳǫǯ ǷǶǫǪȁ, ǵǫǶǫǪǦȄǿǫǫǷȅ ǵǴ 

ǳǦǷǱǫǪǷǸǨǹ. 

 



ǕǶǦǨǮǱǴ  

ǇǮǪǱǦ-ǘǦǸǹǲǦ 

 



ǉǯǫȂ ǳǺǹǧǪǬǴǵǩ ǖǷǯǳǬǷȂ 

ǛǮǲǮǽǫǷǰǮǫ ǚǴǶǲǦǱǮǳ, ʮʠʪʦʩʪʘʪʠʢʠ, ʩʧʠʨʪʳ, 

ʬʝʥʦʣʳ, ʮʠʢʣʠʯʝʩʢʠʝ 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʠʧʨʠʪ. 

ǚǮǭǮǽǫǷǰǮǫ   ǖǦǪǮǦǼǮȅ,  

ǸǫǲǵǫǶǦǸǹǶǦ,  

ǮǭǱǹǽǫǳǮǫ 

ǇǮǴǱǴǩǮǽǫǷǰǮǫ ǈǮǶǹǷǦ, ǸǴǰǷǮǳȁ, ǲǴǧǮǱȂǳȁǫ 

ȃǱǫǲǫǳǸȁ ǩǫǳǴǲǦ.  



ɻʝʥʦʤʥʳʝ 

ʤʫʪʘʮʠʠ 

ɻʝʥʥʳʝ 

ʤʫʪʘʮʠʠ 
ʍʨʦʤʦʩʦʤʥʳʝ 

ʘʙʙʝʨʘʮʠʠ 

ʀʟʤʝʥʝʥʠʝ 

ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪ

ʠ ʤʦʣʝʢʫʣʳ ɼʅʂ.  

ʍʨʦʤʦʩʦʤʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʇʦ ʫʨʦʚʥʶ ʧʦʨʘʞʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ: 

ʏʠʩʣʝʥʥʳʝ 

ʥʘʨʫʰʝʥʠʷ 

ʉʪʨʫʢʪʫʨʥʳʝ 

ʥʘʨʫʰʝʥʠʷ 



1. ǉǫǳǳȁǫ ǲǹǸǦǼǮǮ - ǸǴǽǰǴǨȁǫ, ǮǭǲǫǳǫǳǮǫ ǳǹǰǱǫǴǸǮǪǳǴǯ 

ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸǮ ǩǫǳǦ (ǊǓǐ) 

 

 

 
 



ʙʝʟ ʩʜʚʠʛʘ  

ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ 

ʉʦ ʩʜʚʠʛʦʤʠ  

ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ  

(Frameshift Mutation) 



ǧǫǭ ǷǪǨǮǩǦ ǶǦǲǰǮ 

ǷǽǮǸȁǨǦǳǮȅ 

ǷǴ ǷǪǨǮǩǦ ǶǦǲǰǮ 

ǷǽǮǸȁǨǦǳǮȅ 

(Frameshift  mutation ) 

ǉǫǳǳȁǫ ǲǹǸǦǼǮǮ (ǸǴǽǰǴǨȁǫ):  



ǷǫǯǲǷǫǳ ʤʠʩʩʝʥʩ ʥʦʥʩʝʥʩ 

ɹʝʟ ʟʘʤʝʥʳ 
ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ 
ʧʦʣʠʧʝʧʪʠʜʝ. 

 

ʊ.ʢ. ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʜ 
ʠʟʙʳʪʦʯʝʥ 

ʉ ʟʘʤʝʥʦʡ ʦʜʥʦʡ 

ʘʤʠʥʦʢʠʩʣʦʪʳ 

ɿʘʤʝʥʘ ʥʫʢʣʝʦʪʠʜʘ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʪʦʧ-

ʢʦʜʦʥʘ  



͙͔ͤͫͪͼ͙͙ 
˨͔͔͡ͼ͙͙ 
όΉ͙͘͟ͼ͙͙ύ  

͙͒ͯͨ͊͟͡ͼ͙͙ 

ɺʩʪʘʚʢʘ 

ʥʫʢʣʝʦʪʠʜʘ 

ʂʦʧʠʨʦʚʘʥʠʝ 

ʥʫʢʣʝʦʪʠʜʦʚ ʠ/ʠʣʠ 

ʪʨʠʧʣʝʪʦʚ.  
ʧʦʪʝʨʷ 

ʥʫʢʣʝʦʪʠʜʘ 



*ǕǫǶǨǮǽǳȁǫ ȃǺǺǫǰǸȁ ǲǹǸǦǳǸǳȁǻ ǩǫǳǴǨ ǲǴǩǹǸ ǵǶǴȅǨǱȅǸȂǷȅ Ǩ 
4 ǨǦǶǮǦǳǸǦǻ:  

 

 

1) ǴǸǷǹǸǷǸǨǮǫ ǷǮǳǸǫǭǦ ǵǴǱǮǵǫǵǸǮǪǦ,  

2) ǷǮǳǸǫǭ ǦǳǴǲǦǱȂǳǴǩǴ ǵǴǱǮǵǫǵǸǮǪǦ, 

3) ǰǴǱǮǽǫǷǸǨǫǳǳǴ ǳǫǪǴǷǸǦǸǴǽǳȁǯ ǷǮǳǸǫǭ ǵǴǱǮǵǫǵǸǮǪǦ, 

4) ǰǴǱǮǽǫǷǸǨǫǳǳǴ ǮǭǧȁǸǴǽǳȁǯ ǷǮǳǸǫǭ ǵǴǱǮǵǫǵǸǮǪǦ. ǓǦ 
ǴǷǳǴǨǫ ǵǫǶǨǮǽǳǴǩǴ ȃǺǺǫǰǸǦ ǶǦǭǨǫǶǸȁǨǦǫǸǷȅ ǨǫǷȂ 

ǷǱǴǬǳȁǯ ǵǦǸǴǩǫǳǫǭ ǩǫǳǳǴǯ ǧǴǱǫǭǳǮ, ǵǶǴȅǨǱȅȄǿǮǯǷȅ 

ǴǵǶǫǪǫǱǫǳǳǴǯ ǰǱǮǳǮǽǫǷǰǴǯ ǰǦǶǸǮǳǴǯ.  

 



*ǉǫǳǳȁǫ ǲǹǸǦǼǮǮ ǱǫǬǦǸ Ǩ ǴǷǳǴǨǫ ǶǦǭǨǮǸǮȅ ǩǫǳǳȁǻ ǧǴǱǫǭǳǫǯ, 
ǷǨȅǭǦǳǳȁǻ ǽǦǿǫ ǨǷǫǩǴ Ƿ ǳǦǶǹǾǫǳǮǫǲ ǴǧǲǫǳǦ ǨǫǿǫǷǸǨ. 
 

ǐ ǸǦǰǮǲ ǧǴǱǫǭǳȅǲ ǴǸǳǴǷȅǸǷȅ: 

*ǗǫǶǵǴǨǮǪǳǴ-ǰǱǫǸǴǽǳǦȅ ǦǳǫǲǮȅ; 

*ǚǫǳǮǱǰǫǸǴǳǹǶǮȅ; 

*ǉǦǱǦǰǸǴǭǫǲǮȅ; 

*ǆǱȂǧǮǳǮǭǲ 

*ǔǰǷǦǱǹǶǮȅ  

*ǙǶǦǸǹǶǮȅ  

*ǉǫǳǫǶǦǱǮǭǴǨǦǳǳǦȅ  ǦǲǮǳǴǦǼǮǪǹǶǮȅ  

*ǜǮǷǸǮǳǹǶǮȅ  

*ǚǶǹǰǸǴǭǫǲǮȅ 

*ǗǮǳǪǶǴǲ Ǫǫ ǘǴǳǮ-ǊǫǧǶǫ-ǚǦǱǰǴǳǮ Ǯ ǪǶ. 

 

ǊǮǦǩǳǴǷǸǮǰǦ:  

ǇǮǴǻǮǲǮǽǫǷǰǮǯ ǦǳǦǱǮǭ 

ǒǫǸǴǪȁ ǲǴǱǫǰǹǱȅǶǳǴǯ ǪǮǦǩǳǴǷǸǮǰǮ 

 



ʉʝʨʧʦʚʠʜʥʦ-ʢʣʝʪʦʯʥʘʷ ʘʥʝʤʠʷ. 
ɺ ʩʪʨʫʢʪʫʨʝ ʛʝʤʦʛʣʦʙʠʥʘ ʝʩʪʴ 2 ʮʝʧʠ 
Ŭ ʠ ɓ.  
ɽʩʣʠ ʚ ɓ ʮʝʧʠ ʚ 6 ʢʦʜʦʥʝ (ʪ.ʝ. 6 
ʨʘʤʢʘ ʩʯʠʪʳʚʘʥʠʷ) ʧʨʦʠʟʦʡʜʝʪ 
ʟʘʤʝʥʘ ʘʜʝʥʠʥʘ ʥʘ ʪʠʤʠʥ, ʪʦ ʚʤʝʩʪʦ 
ɸʂ ʛʣʫʪʘʤʠʥʘ ʚ ʤʦʣʝʢʫʣʫ 
ʛʝʤʦʛʣʦʙʠʥʘ ʰʝʩʪʦʡ ɸʂ ʙʫʜʝʪ 
ʚʘʣʠʥ.  
ɹʝʣʦʢ ʩ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 
ɸʂ ʙʫʜʝʪ ʜʨʫʛʦʡ S ʙʝʣʦʢ (ʛʝʥʥʘʷ 
ʨʝʮʝʩʩʠʚʥʘʷ ʤʫʪʘʮʠʷ ʙʝʟ ʩʜʚʠʛʘ 
ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ). 



*ǚǫǳǮǱǰǫǸǴǳǹǶǮȅ (ǚǐǙ) 

*ǇǺǹǵǸǵǳǴǵ-ǷǬǽǬǸǸǯǩǴǵǬ 

 

*ǒǹǸǦǼǮȅ ǩǫǳǦ ǰǴǪǮǶǹȄǿǫǩǴ ǷǮǳǸǫǭ 
ǧǫǱǰǦ-ǺǫǶǲǫǳǸǦ - 

ǺǫǳǮǱǦǱǦǳǮǳǩǮǪǶǴǰǷǮǱǦǭǦ 

 

*ǑǴǰǦǱǮǭǦǼǮȅ ǩǫǳǦ 12q22-q24.1.  

 

*ǝǦǷǸǴǸǦ 1 : 10.000 ǳǴǨǴǶǴǬǪǫǳǳȁǻ 

 

http://3.bp.blogspot.com/-fXlF_nSoR8M/T43K_d868LI/AAAAAAAAADY/1Gv9hzuLdtU/s1600/phenylketonuria-symptoms.jpg


ʬʝʥʠʣʘʣʘʥʠʥ ʧʨʝʦʙʨʘʟʦʚʘʥ 

ʚ phenylpyruvate (ʪʘʢʞʝ 

ʠʟʚʝʩʪʥʳʡ ʢʘʢ phenylketone), 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥ ʚ ʤʦʯʝ. 
ʆʪ ʪʠʨʦʟʠʥʘ ʝʩʪʴ 

ʜʘʣʴʥʝʡʰʠʝ ʩʚʷʟʠ ʩ 

ʙʠʦʩʠʥʪʝʟʦʤ 

ʢʘʪʝʭʦʣʘʤʠʥʦʚ, 

ʤʝʣʘʥʠʥʘ, ʛʦʨʤʦʥʦʚ, ʠ 

ʪ.ʜ. 



*ǊǮǦǩǳǴǷǸǮǰǦ ð ǧǮǴǻǮǲǮǽǫǷǰǮǯ 

ǲǫǸǴǪ 

ʅʝʦʥʘʪʘʣʴʥʳʡ ʩʢʨʠʥʠʥʛ 



ʃʝʯʝʥʠʝ ʌʂʋ: ʜʠʝʪʘ ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ. 

ʋʤʝʥʴʰʝʥʠʝ ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʷʩʦ, ʮʳʧʣʝʥʦʢ, ʨʳʙʘ, 

ʷʡʮʘ, ʩʳʨ, ʙʦʙʳ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʜʨ. 

 

ʇʝʨʝʚʦʜ ʛʨʫʜʥʳʭ ʜʝʪʝʡ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʤʝʩʠ 



tyrosinase 

ɸʃʔɹʀʅʀɿʄ 



ɻʘʣʘʢʪʦʟʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʛʣʶʢʦʟʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʨʝʭ 

ʬʝʨʤʝʥʪʦʚ 

ɻɸʃɸʂʊʆɿɽʄʀʗ 



*

locus Enzyme  name 

Type 1 9p13  galactose-1-

phosphate uridyl 

transferase  

classic galactosemia  

Type 2 

 

17q24  galactokinase  galactokinase 

deficiency  

Type 3 

 

1p36-

p35  

UDP galactose 

epimerase  

galactose epimerase 

deficiency, UDP-

Galactose-4-

epimerase deficiency  

http://en.wikipedia.org/wiki/Galactose-1-phosphate_uridyl_transferase
http://en.wikipedia.org/wiki/Galactose-1-phosphate_uridyl_transferase
http://en.wikipedia.org/wiki/Galactose-1-phosphate_uridyl_transferase
http://en.wikipedia.org/wiki/Galactose-1-phosphate_uridyl_transferase
http://en.wikipedia.org/wiki/Galactose-1-phosphate_uridyl_transferase
http://en.wikipedia.org/wiki/Galactose-1-phosphate_uridyl_transferase
http://en.wikipedia.org/wiki/Galactose-1-phosphate_uridyl_transferase
http://en.wikipedia.org/wiki/Galactose-1-phosphate_uridyl_transferase
http://en.wikipedia.org/wiki/Classic_galactosemia
http://en.wikipedia.org/wiki/Classic_galactosemia
http://en.wikipedia.org/wiki/Classic_galactosemia
http://en.wikipedia.org/wiki/Galactokinase
http://en.wikipedia.org/wiki/Galactokinase_deficiency
http://en.wikipedia.org/wiki/Galactokinase_deficiency
http://en.wikipedia.org/wiki/UDP_galactose_epimerase
http://en.wikipedia.org/wiki/UDP_galactose_epimerase
http://en.wikipedia.org/wiki/Galactose_epimerase_deficiency
http://en.wikipedia.org/wiki/Galactose_epimerase_deficiency
http://en.wikipedia.org/wiki/Galactose_epimerase_deficiency
http://en.wikipedia.org/wiki/Galactose_epimerase_deficiency
http://en.wikipedia.org/wiki/Galactose_epimerase_deficiency


*

ʉʠʤʧʪʦʤʳ ʛʘʣʘʢʪʦʟʝʤʠʠ 

ʋ ʤʣʘʜʝʥʮʝʚ ʩʠʤʧʪʦʤʳ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʚ ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʞʠʟʥʠ, ʝʩʣʠ 

ʦʥʠ ʝʜʷʪ ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ ʠʣʠ ʩʤʝʩʠ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʣʘʢʪʦʟʫ.  

 

ʉʠʤʧʪʦʤʳ ʩʚʷʟʘʥʳ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʣʶʢʦʟʫ ʢʘʢ ʠʩʪʦʯʥʠʢ 

ʵʥʝʨʛʠʠ: 

1. ɿʘʪʨʫʜʥʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ 

2. ʈʚʦʪʘ 

3. ʉʣʘʙʦʩʪʴ ʠ ʩʦʥʣʠʚʦʩʪʴ  

4. ɿʘʤʝʜʣʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʚʝʩʘ 

5. ʂʦʥʚʫʣʴʩʠʠ 

6. ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ 

7. ʋʚʝʣʠʯʝʥʥʘʷ ʧʝʯʝʥʴ 

(ʛʝʧʘʪʦʤʝʛʘʣʠʷ) 

8. ʧʦʞʝʣʪʝʥʠʝ ʢʦʞʠ ʠ ʛʣʘʟ 

(ʞʝʣʪʫʭʘ) 

9. ɾʠʜʢʦʩʪʴ ʚ ʞʠʚʦʪʝ (ʘʩʮʠʪ) 

10.  ʂʨʦʚʦʪʝʯʝʥʠʝ 



 

 

 

ʆʩʣʦʞʥʝʥʠʷ  

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ (ʩʝʧʩʠʩ) ʠ ʰʦʢ.  

 

ʩʝʨʴʝʟʥʳʝ, ʥʝʦʙʨʘʪʠʤʳʝ ʵʬʬʝʢʪʳ ʠʣʠ ʜʘʞʝ ʩʤʝʨʪʴ ʚ ʪʝʯʝʥʠʝ ʜʥʝʡ ʦʪ 

ʨʦʞʜʝʥʠʷ.  

 

ɹʝʟ ʣʝʯʝʥʠʷ ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 75%. 

 

ʅʘʢʦʧʣʝʥʠʝ ʛʘʣʘʢʪʦʟʳ ʠ ʝʝ ʧʨʦʜʫʢʪʦʚ ʚ ʨʘʟʠʯʥʳʭ ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ 

ʃɽʏɽʅʀɽ 

ʜʠʝʪʘ 



ʨʪʲʳʯʳʴʭʭ 
-ǴǪǮǳǦǰǴǨǴǫ ǺǫǳǴǸǮǵǮǽǫǷǰǴǫ  ǵǶǴȅǨǱǫǳǮǫ ǲǹǸǦǼǮǯ ǶǦǭǳȁǻ  
ǩǫǳǴǨ. 

 

ǘǶǮ ǸǮǵǦ ǩǫǲǴǺǮǱǮǮ (A, B, C). 

*ǊǬǳǵǻǯǲǯȆ Ǉ - ǶǫǼǫǷǷǮǨǳǦȅ ǲǹǸǦǼǮȅ Ǩ Ǜ-ǻǶǴǲǴǷǴǲǫ.  
ǈȁǭȁǨǦǫǸ ǳǫǪǴǷǸǦǸǴǽǳǴǷǸȂ Ǩ ǰǶǴǨǮ ǦǳǸǮǩǫǲǴǺǮǱȂǳǴǩǴ 
ǺǦǰǸǴǶǦ VIII.  ǘǦǰǦȅ ǩǫǲǴǺǮǱǮȅ ǷǽǮǸǦǫǸǷȅ ǰǱǦǷǷǮǽǫǷǰǴǯ, ǴǳǦ 
ǨǷǸǶǫǽǦǫǸǷȅ ǳǦǮǧǴǱǫǫ ǽǦǷǸǴ, ǹ 80ñ85 % ǧǴǱȂǳȁǻ 
ǩǫǲǴǺǮǱǮǫǯ. ǘȅǬȆǱȁǫ ǰǶǴǨǴǸǫǽǫǳǮȅ ǵǶǮ ǸǶǦǨǲǦǻ Ǯ 
ǴǵǫǶǦǼǮȅǻ ǳǦǧǱȄǪǦȄǸǷȅ ǵǶǮ ǹǶǴǨǳǫ VIII ǺǦǰǸǴǶǦ ñ 5ñ20 %. 

*ǊǬǳǵǻǯǲǯȆ ǉ - ǶǫǼǫǷǷǮǨǳǦȅ ǲǹǸǦǼǮȅ Ǩ X-ǻǶǴǲǴǷǴǲǫ.  
ǓǫǪǴǷǸǦǸǴǽǳǴǷǸȂ IX ǺǦǰǸǴǶǦ ǰǶǴǨǮ (ǐǶǮǷǸǲǦǷǦ). ǓǦǶǹǾǫǳǴ 
ǴǧǶǦǭǴǨǦǳǮǫ ǨǸǴǶǮǽǳǴǯ ǰǴǦǩǹǱȅǼǮǴǳǳǴǯ ǵǶǴǧǰǮ. 

*ǊǬǳǵǻǯǲǯȆ ǘ - ǦǹǸǴǷǴǲǳȁǯ ǶǫǼǫǷǷǮǨǳȁǯ, ǱǮǧǴ 
ǪǴǲǮǳǦǳǸǳȁǯ (Ƿ ǳǫǵǴǱǳǴǯ ǵǫǳǫǸǶǦǳǸǳǴǷǸȂȄ) ǸǮǵ 
ǳǦǷǱǫǪǴǨǦǳǮȅ (ǨǷǸǶǫǽǦǫǸǷȅ ǰǦǰ ǹ ǲǹǬǽǮǳ ǸǦǰ Ǯ ǹ ǬǫǳǿǮǳ) 
ǳǫǪǴǷǸǦǸǴǽǳǴǷǸȂ XI ǺǦǰǸǴǶǦ ǰǶǴǨǮ.  



2. ǉǫǳǴǲǳȁǫ ǲǹǸǦǼǮǮ 

ǆ) ǶǵǲǯǶǲǵǯǫǯǯ ð ǮǭǲǫǳǫǳǮǫ ǽǮǷǱǦ ǻǶǴǲǴǷǴǲ 
ǰǶǦǸǳǴǫ ǩǦǵǱǴǮǪǳǴǲǹ ǳǦǧǴǶǹ. 

Ǉ) ǪǬǹǬǷǵǶǲǵǯǫǯǯ (ǧǴǬǺǶǲǵǯǫǯǯ) 

- ǵǴ ǦǹǸǴǷǴǲǦǲ 

- ǵǴ ǵǴǱǴǨȁǲ ǻǶǴǲǴǷǴǲǦǲ 
 

*ǸǶǮǷǴǲǮǮ 

*ǲǴǳǴǷǴǲǮǮ 

*ǳǹǱǮǷǴǲǮǮ 

 

ǕǶǮǲǫǶȁ: 

ǇǴǱǫǭǳȂ ǊǦǹǳǦ, ǗǮǳǪǶǴǲ ǣǪǨǦǶǪǷǦ Ǯ ǕǦǸǦǹ; 
ǗǮǳǪǶǴǲ ǐǱǦǯǳǺǫǱȂǸǫǶǦ Ǯ ǞǫǶǫǾǫǨǷǰǴǩǴ-ǘǫǶǳǫǶǦ 

 



3. ǛǶǴǲǴǷǴǲǳȁǫ ǦǧǧǫǶǦǼǮǮ  

ǆ) ǈǳǹǸǶǮǻǶǴǲǴǷǴǲǳȁǫ : 

*ǪǫǱǫǼǮǮ 

*ǪǹǵǱǮǰǦǼǮǮ 

*ǮǳǨǫǶǷǮǮ 
 

Ǉ) ǒǫǬǻǶǴǲǴǷǴǲǳȁǫ (ǸǶǦǳǷǱǴǰǦǼǮǮ):  

*ǖǫǼǮǵǶǴǰǳȁǫ 

*ǓǫǶǫǼǮǵǶǴǰǳȁǫ 

 

ǖǷǯǳǬǷ: ǗǮǳǪǶǴǲ ǰǴǾǦǽȂǫǩǴ ǰǶǮǰǦ (46, 5Ƕ-) 

ǊǮǦǩǳǴǷǸǮǰǦ: ǼǮǸǴǩǫǳǫǸǮǽǫǷǰǮǫ ǲǫǸǴǪȁ  

 



*ǜǷǵǳǵǸǵǳǴȂǬ ǨǵǲǬǮǴǯ 

*ǈȁǭǨǦǳȁ ǮǭǲǫǳǫǳǮǫǲ ǽǮǷǱǦ Ǯ ǷǸǶǹǰǸǹǶȁ ǻǶǴǲǴǷǴǲ 

*ǎǭǨǫǷǸǳǴ ǴǰǴǱǴ 100 ǷǮǳǪǶǴǲǴǨ 

*ǝǦǷǸǴǸǦ ǴǰǴǱǴ 1%, 7-8 ǪǫǸǫǯ ǳǦ1000 

*25% -ǦǹǸǴǷǴǲǳȁǫ ǸǶǮǷǴǲǮǮ 

*35% ǳǦǶǹǾǫǳǮȅ ǵǴǱǴǨȁǻ ǻǶǴǲǴǷǴǲ 

*40% ǻǶǴǲǴǷǴǲǳȁǫ ǦǧǫǶǶǦǼǮǮ 

*ǈ ǷǸǶǹǰǸǹǶǫ ǪǫǸǷǰǴǯ ǷǲǫǶǸǳǴǷǸǮ ǪǴ 5 ǱǫǸ ǷǴǷǸǦǨǱȅȄǸ 3-4% 



ʧʦʣʠʧʣʦʠʜʠʠ  



*

*ǝǦǷǸǴǸǦ 1:700- 1:800 ǵǶǴǷǸǦȅ 
ǸǶǮǷǴǲǮȅ 95% ǲǴǭǦǮǽǳǦȅ ǺǴǶǲǦ 
2% ǸǶǦǷǱǴǰǦǼǮǴǳǳǦȅ -3-4% 

*ǉǮǵǴǸǶǴǺǮȅ ǵǶǮ ǶǴǬǪǫǳǮǮ 

*ǐǶǹǩǱǴǫ ǵǱǴǷǰǴǫ ǱǮǼǴ 

*ǕǱǴǷǰǦȅ ǷǵǮǳǰǦ ǳǴǷǦ 

*ǒǴǳǩǴǱǴǮǪǳȁǯ ǶǦǭǶǫǭ ǩǱǦǭ 

*ǐǶǹǵǳȁǯ ǨȁǷǹǳǹǸȁǯ ȅǭȁǰ 

*ǖǦǭǧǴǱǸǦǳǳǴǷǸȂ ǷǹǷǸǦǨǴǨ 

*ǕǴǶǴǰ ǷǫǶǪǼǦ 

*ǗǳǮǬǫǳǳȁǯ ǮǲǲǹǳǮǸǫǸ 

*ǙǲǷǸǨǫǳǳǦȅ ǴǸǷǸǦǱǴǷǸȂ 

 

47,21+  





ʋʩʧʝʰʥʳʝ ʣʶʜʠ ʩ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ  

1. ʂʘʨʝʥ ɻʘʬʬʥʠ  
38 ʣʝʪ (1977ʛ.ʨ.) 

Å ʨʫʢʦʚʦʜʠʪ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ, ʧʦʤʦʛʘʶʱʝʡ 

ʘʜʘʧʪʘʮʠʠ ʚ ʦʙʱʝʩʪʚʝ ʜʝʪʷʤ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ.  

Å ʅʝʩʤʦʪʨʷ ʥʘ ʧʘʨʘʣʠʟʦʚʘʥʥʫʶ 

ʣʝʚʫʶ ʥʦʛʫ, ʦʥʘ ʩʪʘʣʘ ʧʝʨʚʳʤ 

ʯʝʣʦʚʝʢʦʤ ʩ ʩʠʥʜʨʦʤ ɼʘʫʥʘ, 

ʩʫʤʝʚʰʠʤ ʧʝʨʝʧʣʳʪʴ ʃʘ-

ʄʘʥ.h  

Å ʇʦʩʣʝ ʵʪʦʛʦ ɻʘʬʬʥʠ ʫʩʪʘʥʦʚʠʣʘ 

ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʨʝʢʦʨʜʦʚ, ʩʪʘʣʘ 

ʟʦʣʦʪʦʡ ʤʝʜʘʣʠʩʪʢʦʡ 

ʇʘʨʘʣʠʤʧʠʡʩʢʠʭ ʠʛʨ.  

Å ʅʝʜʘʚʥʦ ʦʥʘ ʧʦʣʫʯʠʣʘ ʜʠʧʣʦʤ 

ʧʦʯʝʪʥʦʛʦ ʜʦʢʪʦʨʘ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʇʦʨʪʣʝʥʜʘ, 

ʰʪʘʪ ʆʨʝʛʦʥ.  

ʉʐɸ 



2. ʇʘʙʣʦ ʇʠʥʝʜʘ 41 ʛʦʜ 
(1974ʛ.ʨ.) 
 

Åʠʩʧʘʥʩʢʠʡ ʘʢʪʝʨ, ʧʦʣʫʯʠʚʰʠʡ ʚ 

2009 ʛʦʜʫ çʉʝʨʝʙʨʷʥʫʶ 

ʨʘʢʦʚʠʥʫè ʢʠʥʦʬʝʩʪʠʚʘʣʷ ʚ ʉʘʥ-

ʉʝʙʘʩʪʴʷʥʝ ʟʘ ʣʫʯʰʫʶ ʤʫʞʩʢʫʶ 

ʨʦʣʴ ʚ ʬʠʣʴʤʝ çʗ ʪʦʞʝè.  

Åʆʥ ʞʠʚʝʪ ʚ ʄʘʣʘʛʝ ʠ ʨʘʙʦʪʘʝʪ ʚ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʝ, ʘ ʪʘʢʞʝ 

ʧʨʝʧʦʜʘʝʪ.  

Åʋ ʇʘʙʣʦ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʜʠʧʣʦʤʦʚ: 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʙʘʢʘʣʘʚʨʘ 

ʠʩʢʫʩʩʪʚ ʠ ʜʠʧʣʦʤ ʚ ʦʙʣʘʩʪʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ.  

Åʂʦʛʜʘ ʦʥ ʚʝʨʥʫʣʩʷ ʚ ʄʘʣʘʛʫ ʠʟ 

ʉʘʥ-ʉʝʙʘʩʪʴʷʥʘ, ʛʜʝ ʧʦʣʫʯʘʣ ʧʨʠʟ, 

ʤʵʨ ʛʦʨʦʜʘ ʌʨʘʥʩʠʩʢʦ ʜʝ ʣʘ ʊʦʨʨʝ 

ʚʨʫʯʠʣ ʝʤʫ ʥʘʛʨʘʜʫ çʑʠʪ ʛʦʨʦʜʘè. 

ʀʩʧʘʥʠʷ 



3. ʊʠʤ ʍʘʨʨʠʩ 29 ʣʝʪ (1986 

ʛ.ʨ.) 
 

Åɺ ʰʢʦʣʝ ʦʥ ʙʳʣ ʫʜʦʩʪʦʝʥ ʟʚʘʥʠʷ 

çʉʪʫʜʝʥʪ ʛʦʜʘè. 

Åʟʘʢʦʥʯʠʣ ʢʦʣʣʝʜʞ,  

Åʫʯʘʩʪʚʦʚʘʣ ʚ ʩʧʝʮʠʘʣʴʥʦʡ 

ʆʣʠʤʧʠʘʜʝ ʢʘʢ ʚʝʣʠʢʦʣʝʧʥʳʡ 

ʷʭʪʩʤʝʥ ʠ ʦʧʳʪʥʳʡ ʨʳʙʘʢ.  

Åʫʩʧʝʰʥʳʡ ʨʝʩʪʦʨʘʪʦʨ.  

Åɽʤʫ ʧʨʠʥʘʜʣʝʞʠʪ Timôs Place, 

çʩʘʤʳʡ ʜʨʫʞʝʣʶʙʥʳʡ 

ʨʝʩʪʦʨʘʥ ʚ ʤʠʨʝè, ʢʦʪʦʨʳʡ 

ʧʨʝʜʣʘʛʘʝʪ ʧʦʩʝʪʠʪʝʣʷʤ, ʧʦʤʠʤʦ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʙʣʶʜ, ʙʝʩʧʣʘʪʥʳʝ 

ʦʙʲʷʪʠʷ ʊʠʤʘ. 

Åʉ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʨʝʩʪʦʨʘʥʘ ʚ 

2010 ʛʦʜʫ ʊʠʤ ʦʙʥʷʣ ʙʦʣʝʝ 22 

ʪʳʩʷʯ ʯʝʣʦʚʝʢ. 

ʉʐɸ 



4. ʄʠʛʝʣʴ ʊʦʤʘʩʠʥ 43 ʛʦʜʘ 

(1972ʛ.ʨ.) 

Åʄʠʛʝʣʷ ʊʦʤʘʩʠʥʘ ʥʘʟʳʚʘʶʪ 

ʛʫʨʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʤʫʟʳʢʠ.  

Åʆʥ ʙʘʨʘʙʘʥʱʠʢ ʠ ʫ ʥʝʛʦ ʝʩʪʴ 

ʩʚʦʷ ʛʨʫʧʧʘ ð Reynols.  

Åʋ ʥʝʛʦ ʪʘʢʞʝ ʚʳʰʣʠ ʜʚʝ 

ʩʦʣʴʥʳʭ ʧʣʘʩʪʠʥʢʠ ð ʧʝʨʚʘʷ 

ʙʳʣʘ ʫʧʘʢʦʚʘʥʘ ʚ ʥʦʩʢʠ, 

ʚʪʦʨʘʷ ʥʦʩʠʣʘ ʥʘʟʚʘʥʠʝ 

çʀʥʪʝʨʚʴʶ ʩ ʩʘʤʠʤ ʩʦʙʦʡè.  

Åʄʠʛʝʣʴ ʨʝʛʫʣʷʨʥʦ ʚʳʩʪʫʧʘʝʪ ʚ 

ʰʢʦʣʘʭ ʠ ʮʝʥʪʨʘʭ ʜʣʷ 

ʙʦʣʴʥʳʭ ʜʝʪʝʡ, ʠʩʧʦʣʥʷʷ ʢʘʢ 

ʩʚʦʠ ʧʝʩʥʠ, ʪʘʢ ʠ ʢʘʚʝʨ-

ʚʝʨʩʠʠ ʧʝʩʝʥ ʠʟʚʝʩʪʥʳʭ ʨʦʢ-

ʤʫʟʳʢʘʥʪʦʚ. 

ʈʦʜʠʣʩʷ ʚ ɸʨʛʝʥʪʠʥʝ, ʩ 15 ʣʝʪ ʚ 

ɸʥʛʣʠʠ 



5. ʇʘʫʣʘ ʉʘʞ 35 ʣʝʪ 

(1980 ʛ.ʨ.) 

Åɸʢʪʨʠʩʘ 

Åʩʥʷʣʘʩʩʴ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʬʠʣʴʤʘʭ  

Åʟʘ ʨʦʣʴ ʚ ʙʨʠʪʘʥʩʢʦʤ 

ʬʠʣʴʤʝ çʇʦʩʣʝ ʞʠʟʥʠè ʦʥʘ 

ʧʦʣʫʯʠʣʘ ʧʨʝʤʠʶ BAFTAʚ 

ʢʘʪʝʛʦʨʠʠ çʃʫʯʰʠʡ ʜʝʙʶʪ ʚ 

ʢʠʥʦè,  

Åʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʠʛʨʘʝʪ ʚ 

ʥʝʪʙʦʣ  

Åʩʪʘʣʘ ʫʩʧʝʰʥʳʤ ʘʜʚʦʢʘʪʦʤ.  

Åʦʢʘʟʳʚʘʝʪ ʶʨʠʜʠʯʝʩʢʫʶ 

ʧʦʜʜʝʨʞʢʫ ʜʚʫʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʬʦʥʜʘʤ ð

 Ann Craft ʠ Mancap. 

ʐʦʪʣʘʥʜʠʠ  



6. ʈʦʥʘʣʴʜ ɼʞʝʥʢʠʥʩ  
27 ʣʝʪ (1988 ʛ.ʨ.) 

 

Åʫʩʧʝʰʥʳʡ ʤʫʟʳʢʘʥʪ ʠ 

ʢʦʤʧʦʟʠʪʦʨ. ʀʤʝʝʪ 4 ʘʣʴʙʦʤʘ  

Åʈʦʥʘʣʴʜ ʥʘʯʘʣ ʟʘʥʠʤʘʪʴʩʷ 

ʠʛʨʦʡ ʥʘ ʧʠʘʥʠʥʦ ʚ ʯʝʪʳʨʝ 

ʛʦʜʘ.  

Åʟʘʧʠʩʳʚʘʝʪ ʤʫʟʳʢʫ ʚ ʩʪʠʣʝ 

ʦʪ ʪʝʭʥʦ ʜʦ ʭʠʧ-ʭʦʧʘ ʠ ʨʦʢ-

ʥ-ʨʦʣʣʘ. 
Åɿʚʝʟʜʘ YouTube 

Åɸʚʪʦʨ ʪʝʤʳ ʜʣʷ ʧʦʜʢʘʩʪʘ 

Åʋʯʘʩʪʥʠʢ ʪʝʣʝʧʝʨʝʜʘʯ 

Åɸʚʪʦʨ ʧʫʙʣʠʢʘʮʠʡ ʚ 

ʞʫʨʥʘʣʘʭ 
 

ʉʐɸ 



7. ʉʪʝʬʘʥʠ ɻʠʥʟ  
31 ʣʝʪ (1984 ʛ.ʨ.) 

Åʧʝʨʚʘʷ ʘʢʪʨʠʩʘ ʩ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ ʚ 

ʠʩʪʦʨʠʠ ʢʠʥʝʤʘʪʦʛʨʘʬʘ.  

Åɺʳʰʝʜʰʠʡ ʚ 1996 ʛʦʜʫ ʬʠʣʴʤ çɼʫʦè 

ʩʪʘʣ ʩʝʥʩʘʮʠʝʡ ʠ ʙʳʣ ʫʜʦʩʪʦʝʥ 

ʤʥʦʞʝʩʪʚʘ ʥʘʛʨʘʜ: ʧʨʝʤʠʷ 

ɸʤʝʨʠʢʘʥʩʢʦʡ ʢʠʥʦʘʢʘʜʝʤʠʠ, ʧʨʝʤʠʷ 

ʏʠʢʘʛʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʢʠʥʦʬʝʩʪʠʚʘʣʷ, ʥʘʛʨʘʜʘ Wasserman 

ʟʘ ʣʫʯʰʫʶ ʢʠʥʝʤʘʪʦʛʨʘʬʠʶ, ʥʘʛʨʘʜʳ 

ʢʦʤʧʘʥʠʠ Warner Brothers ʠ ʄʘʨʪʠʥʘ 

ʉʢʦʨʩʝʟʝ.  

Åʉʧʫʩʪʷ ʛʦʜʳ ʧʦʩʣʝ ʚʳʭʦʜʘ ʬʠʣʴʤʘ 

ʉʪʝʬʘʥʠ ʩʪʘʣʘ ʜʦʢʪʦʨʦʤ 

ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʦʣʫʯʠʚ ʩʪʝʧʝʥʴ ʚ 

ʋʥʠʚʝʨʩʠʪʝʪʝ ʋʦʣʪʝʨʘ ɼʞʦʥʩʦʥʘ ʚ 

ɹʝʪʝʩʜʝ, ʰʪʘʪʘ ʄʘʨʠʣʝʥʜ.  

Åɺʦ ʚʨʝʤʷ ʫʯʝʙʳ ʚ ʚʫʟʝ ʉʪʝʬʘʥʠ 

ʩʥʠʤʘʣʘʩʴ ʚ ʨʝʢʣʘʤʝ ʠ ʠʛʨʘʣʘ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʪʝʘʪʨʘʣʴʥʳʭ ʧʦʩʪʘʥʦʚʢʘʭ. 

ʉʐɸ 



8. ʄʘʨʠʷ ʅʝʬʝʜʦʚʘ 

45 ʣʝʪ 

Åʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʘ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦ 

ʪʨʫʜʦʫʩʪʨʦʝʥʥʳʤ ʯʝʣʦʚʝʢʦʤ ʩ 

ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ ʚ ʈʦʩʩʠʠ.  

Åʆʥʘ ʨʘʙʦʪʘʝʪ ʚ ʮʝʥʪʨʝ 

çɼʘʫʥʩʘʡʜ ɸʧè ʣʦʛʦʧʝʜʦʤ ʠ 

ʧʦʤʦʱʥʠʢʦʤ ʧʝʜʘʛʦʛʘ, ʧʦʤʦʛʘʝʪ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʨʦʚʦʜʠʪʴ 

ʛʨʫʧʧʦʚʳʝ ʟʘʥʷʪʠʷ ʜʣʷ ʜʝʪʝʡ ʩ 

ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ.  

Åɸʢʪʨʠʩʘ.  

Åʠʛʨʘʝʪ ʥʘ ʬʣʝʡʪʝ. 

ʄʦʩʢʚʘ  



9. ʈʘʡʤʦʥʜ ʍʫ, ʭʫʜʦʞʥʠʢ. ɺ 

ʂʘʣʠʬʦʨʥʠʠ ʞʠʚʝʪ ʜʚʘʜʮʘʪʠʧʷʪʠʣʝʪʥʠʡ 

ʭʫʜʦʞʥʠʢ ʈʘʡʤʦʥʜ ʍʫ. ʆʥ ʨʠʩʫʝʪ, ʠʩʧʦʣʴʟʫʷ 

ʢʠʪʘʡʩʢʫʶ ʤʝʪʦʜʠʢʫ, ʪʫʰʴʶ ʠ ʘʢʚʘʨʝʣʴʶ ʥʘ 

ʨʠʩʦʚʦʡ ʙʫʤʘʛʝ. ʈʠʩʫʝʪ ʈʘʡʤʦʥʜ ʧʦʨʪʨʝʪʳ 

ʞʠʚʦʪʥʳʭ ð ʣʴʚʦʚ, ʪʠʛʨʦʚ, ʷʱʝʨʠʮ, ʩʣʦʥʦʚ, 

ʨʳʙ, ʯʝʨʝʧʘʭ, ʩʦʙʘʢ. 

10. ʄʘʨʠʷ ʃʘʥʛʦʚʘʷ ʚʦʰʣʘ ʚ 

ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚ ʩʧʝʮʠʘʣʴʥʦʡ ʦʣʠʤʧʠʡʩʢʦʡ 

ʩʙʦʨʥʦʡ ʥʘ ʀʛʨʘʭ-2011 ʚ ɸʬʠʥʘʭ ʠ ʚʟʷʣʘ 

çʟʦʣʦʪʦè ʚ ʧʣʘʚʘʥʠʠ ʥʘ ʜʠʩʪʘʥʮʠʠ ʚʦʣʴʥʳʤ 

ʩʪʠʣʝʤ. ʀ ʵʪʦ ʥʝ ʧʝʨʚʘʷ ʧʦʙʝʜʘ ʄʘʨʠʠ. 

ʈʘʥʝʝ ʦʥʘ ʫʞʝ ʚʳʠʛʨʳʚʘʣʘ ʥʘ ʉʧʝʮʠʘʣʴʥʦʡ 

ʆʣʠʤʧʠʘʜʝ ʩʝʨʝʙʨʦ. 

http://www.minibanda.ru/3-03871ac6-c7e6-49df-a169-7a01f046310d.html


11. ʇʘʩʢʘʣʴ ɼʶʢʝʥʥ ï ʧʝʨʚʳʡ 

ʘʢʪʝʨ, ʙʦʣʝʥ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ. ɿʘ ʨʦʣʴ ʚ 

ʜʨʘʤʝ ɾʘʢʦ ʚʘʥ ɼʦʨʤʝʣʷ "ɼʝʥʴ ʚʦʩʴʤʦʡ", 

ʘʢʪʝʨ ʥʘʛʨʘʞʜʝʥ ʉʝʨʝʙʨʷʥʦʡ ʧʨʝʤʠʝʡ 

ʢʘʥʥʩʢʦʛʦ ʢʠʥʦʬʝʩʪʠʚʘʣʷ ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤ 

ʧʘʨʪʥʝʨʦʤ ʧʦ ʬʠʣʴʤʫ ɼʘʥʠʵʣʝʤ ʆʪʦʝʤ.  

12. ʂʘʨʴʝʨʘ ʄʘʢʩʘ ʃʴʶʠʩʘ, 

ʣʦʥʜʦʥʩʢʦʛʦ ʤʘʣʴʯʠʰʢʠ ʩ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ, 

ʥʘʯʘʣʘʩʴ ʚ 12 ʣʝʪ ʩ ʫʯʘʩʪʠʷ ʚ ʤʘʣʝʥʴʢʦʡ 

ʧʦʩʪʘʥʦʚʢʝ ʚ ʤʝʩʪʥʦʤ ʪʝʘʪʨʝ. ɺ ʬʠʣʴʤʝ, 

ʥʦʤʠʥʠʨʦʚʘʥʥʦʤ ʥʘ ɿʦʣʦʪʦʡ ɻʣʦʙʫʩ, ʄʘʢʩ 

ʃʴʶʠʩ ʩʳʛʨʘʣ ʩ ʪʘʢʠʤʠ ʟʚʝʟʜʘʤʠ ʢʘʢ ʂʵʡʪ 

ɹʣʘʥʰʝʪ, ɼʞʫʜʠ ɼʝʥʯ ʠ ɹʠʣʣʦʤ 



13. ɸʢʪʝʨ ʪʝʘʪʨʘ ʇʨʦʩʪʦʜʫʰʥʳʭ ʉʝʨʛʝʡ 

ʄʘʢʘʨʦʚ ʟʘ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʬʠʣʴʤʝ 

çʉʪʘʨʫʭʠè ʧʦʣʫʯʠʣ ʛʣʘʚʥʳʡ ʧʨʠʟ ʬʝʩʪʠʚʘʣʷ 

çʂʠʥʦʪʘʚʨè. ʊʘʢʞʝ ʥʘ ʝʛʦ ʩʯʝʪʫ: ɿʦʣʦʪʘʷ ʤʝʜʘʣʴ 

ʢʠʥʦʬʝʩʪʠʚʘʣʷ ɼʦʤʘ ʍʘʥʞʦʥʢʦʚʘ ʟʘ ʨʦʣʴ ʄʠʢʦʣʢʠ 

ʚ ʭ/ʬ "ʉʪʘʨʫʭʠ"; 2004ʛ.  

14. ɸʥʜʨʝʡ ɺʦʩʪʨʠʢʦʚ ï 

ʯʝʤʧʠʦʥ ʈʦʩʩʠʠ ʠ ʤʠʨʘ. 
25-ʣʝʪʥʠʡ ʤʦʣʦʜʦʡ ʯʝʣʦʚʝʢ ʩ 

ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ ʠʟ ɺʦʨʦʥʝʞʘ ʩʪʘʣ 

ʘʙʩʦʣʶʪʥʳʤ ʯʝʤʧʠʦʥʦʤ ʈʦʩʩʠʠ ʠ ʤʠʨʘ 

ʧʦ ʩʧʦʨʪʠʚʥʦʡ ʛʠʤʥʘʩʪʠʢʝ ʩʨʝʜʠ ʜʝʪʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ɿʦʣʦʪʳʤ ʧʨʠʟʝʨʦʤ ʉʧʝʮʠʘʣʴʥʳʭ 

ʆʣʠʤʧʠʘʜ ʚ ʐʘʥʭʘʝ ʠ ɸʬʠʥʘʭ.   



15. ʉʘʰʘ ʋʨʚʘʥʮʝʚʘ 
ʉʘʰʝ ʋʨʚʘʥʮʝʚʦʡ 15 ʣʝʪ. ʆʥʘ ʤʦʜʝʣʴ. ʃʠʭʦ ʧʦʟʠʨʫʝʪ 

ʧʝʨʝʜ ʬʦʪʦʢʘʤʝʨʘʤʠ, ʜʝʬʠʣʠʨʫʝʪ ʚ ʚʝʯʝʨʥʠʭ ʥʘʨʷʜʘʭ ʠ 

ʤʝʯʪʘʝʪ ʨʘʙʦʪʘʪʴ ʚ ʇʘʨʠʞʝ. ɻʣʷʜʷ ʥʘ ʩʥʠʤʢʠ ʉʘʰʠ, ʚʳ ʥʠʢʦʛʜʘ 

ʥʝ ʧʦʜʫʤʘʝʪʝ, ʯʪʦ ʫ ʥʝʝ ʩʠʥʜʨʦʤ ɼʘʫʥʘ. - ɺ ʘʧʨʝʣʝ ʙʫʜʫ 

ʚʳʩʪʫʧʘʪʴ ʥʘ çʅʝʜʝʣʝ ʤʦʜʳè ʚ ʋʬʝ, - ʩ ʛʦʨʜʦʩʪʴʶ ʜʝʣʠʪʩʷ 

ʧʣʘʥʘʤʠ ɸʣʝʢʩʘʥʜʨʘ. ï ʄʘʤʘ ʫʞʝ ʰʴʝʪ ʤʥʝ ʧʣʘʪʴʝ ʚ ʷʧʦʥʩʢʦʤ 

ʩʪʠʣʝ. ɽʱʝ ʜʚʘ ʛʦʜʘ ʥʘʟʘʜ ʦ ʤʠʨʝ ʛʣʘʤʫʨʘ ʝʡ ʧʨʠʭʦʜʠʣʦʩʴ 

ʪʦʣʴʢʦ ʤʝʯʪʘʪʴ. ʉʘʰʘ ʣʝʞʘʣʘ ʚ ʧʦʩʪʝʣʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʥʘ 

ʥʦʛʘʭ (ʫ ʜʝʚʦʯʢʠ ʝʱʝ ʩʪʨʘʰʥʘʷ ʙʦʣʝʟʥʴ ʩʫʩʪʘʚʦʚ - 

ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ ʠ ʩʣʦʞʥʝʡʰʠʡ ʧʦʨʦʢ ʩʝʨʜʮʘ, ʜʦʚʦʣʴʥʦ 

ʯʘʩʪʦʝ ʦʩʣʦʞʥʝʥʠʝ ʫ çʩʦʣʥʝʯʥʳʭè ʜʝʪʝʡ). - ʋʚʠʜʝʣʘ ʧʝʨʝʜʘʯʫ 

çʊʦʧ-ʤʦʜʝʣʴ ʧʦ-ʘʤʝʨʠʢʘʥʩʢʠ ʩ ʊʘʡʨʦʡ ɹʵʥʢʩè. ʀ ʩʨʘʟʫ 

ʟʘʛʦʨʝʣʘʩʴ - ʭʦʯʫ, ʛʦʚʦʨʠʪ, ʙʳʪʴ ʤʦʜʝʣʴʶ ʠ ʚʩʝ ʪʫʪ, - 

ʨʘʩʩʢʘʟʳʚʘʝʪ ʤʘʤʘ ʉʘʰʠ ʅʘʪʘʣʴʷ ʋʨʚʘʥʮʝʚʘ. ʀ ʦʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʫ ʉʘʰʠ ʧʨʠʨʦʞʜʝʥʥʳʡ ʪʘʣʘʥʪ! - ʆʥʘ ʦʯʝʥʴ ʩʪʘʨʘʪʝʣʴʥʘʷ, - 

ʛʦʚʦʨʠʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʬʠʣʠʘʣʘ ʤʦʜʝʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ 

çʇʨʝʤʴʝʨʘè ʌʘʨʠʜʘ ʐʫʯʘʣʠʥʘ. ï ʅʝ ʧʨʦʧʫʩʢʘʝʪ ʥʠ ʦʜʥʦʛʦ 

ʟʘʥʷʪʠʷ. ʂʩʪʘʪʠ, ʥʠʢʘʢʠʭ ʧʦʙʣʘʞʝʢ ʤʳ ʝʡ ʥʝ ʜʝʣʘʝʤ, 

ʚʳʢʣʘʜʳʚʘʝʪʩʷ ʧʦ ʧʦʣʥʦʡ. ʂʘʞʜʳʡ ʰʘʛ ʧʦ ʧʦʜʠʫʤʫ ʜʘʝʪʩʷ 

ʉʘʰʝ ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ, ʠ ʤʘʣʦ ʢʪʦ ʟʥʘʝʪ, ʯʪʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ 

ʟʘʥʷʪʠʷ ʦʥʘ ʧʘʜʘʝʪ ʙʝʟ ʩʠʣ. - ʂʦʛʜʘ ʷ ʫʟʥʘʣʘ ʦ ʜʠʘʛʥʦʟʝ ʉʘʰʠ, 

ʥʝ ʤʦʛʣʘ ʧʦʥʷʪʴ ï ʟʘ ʯʪʦ ʤʥʝ ʵʪʦ? ï ʧʨʠʟʥʘʝʪʩʷ ʅʘʪʘʣʴʷ. ï 

ɺʝʜʴ ʷ ʚʩʝʛʜʘ ʭʦʜʠʣʘ ʚ ʮʝʨʢʦʚʴ, ʤʦʣʠʣʘʩʴ, ʘ ɹʦʛ ʜʘʣ ʤʥʝ ʪʘʢʦʝ 

ʥʘʢʘʟʘʥʠʝ. ɸ ʩʝʡʯʘʩ ʷ ʧʦʥʠʤʘʶ, ʯʪʦ ʦʥʘ ʜʘʥʘ ʤʥʝ ʥʝ çʟʘ ʯʪʦè, 

ʘ çʜʣʷ ʯʝʛʦè: ʢʦʛʜʘ ʉʘʰʘ ʚʳʩʪʫʧʘʝʪ ʥʘ ʩʮʝʥʝ, ʧʦʝʪ ʠ ʪʘʥʮʫʝʪ, 

ʦʥʘ ʧʦʤʦʛʘʝʪ ʜʨʫʛʠʤ ʣʶʜʷʤ ʧʦʚʝʨʠʪʴ ʚ ʩʦʙʩʪʚʝʥʥʳʝ ʩʠʣʳ. 



16. ɼʞʝʡʩʦʥ ʂʠʥʛʩʣʠ  

ʠ  

17. ʄʠʪʯʝʣʣ ʃʝʚʠʪʮ 

ʕʪʫ ʢʥʠʛʫ ʥʘʧʠʩʘʣʠ 

ɼʞʝʡʩʦʥ ʂʠʥʛʩʣʠ ʠ 

ʄʠʪʯʝʣʣ ʃʝʚʠʪʮ, 

ʤʦʣʦʜʳʝ ʘʤʝʨʠʢʘʥʮʳ ʩ 

ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ. 

ʂʥʠʛʘ ʧʠʩʘʣʘʩʴ ʪʨʠ ʛʦʜʘ ʩ ʧʦʤʦʱʴʶ 

ʠʭ ʨʦʜʠʪʝʣʝʡ. ʄʦʣʦʜʳʝ ʣʶʜʠ ʜʦʙʠ-

ʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʧʝʭʦʚ. ʂ 

ʤʦʤʝʥʪʫ ʦʢʦʥʯʘʥʠʷ ʢʥʠʛʠ ɼʞʝʡʩʦʥ 

ʫʯʠʣʩʷ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʰʢʦʣʳ, 

ʄʠʪʯʝʣʣ ʫʩʧʝʰʥʦ ʦʢʦʥʯʠʣ ʰʢʦʣʫ, 

ʦʙʘ ʤʘʣʴʯʠʢʘ ʨʘʙʦʪʘʶʪ. ʆʥʠ ʦʪ 

ʧʝʨʚʦʛʦ ʣʠʮʘ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʩʚʦʝʡ 

ʞʠʟʥʠ. ɺʦʪ ʥʝʙʦʣʴʰʦʡ ʬʨʘʛʤʝʥʪ. 



 "ʉʝʤʘ ʦʩʚʝʪʠʣ ʤʝʥʷ ʦʩʦʙʳʤ ʩʚʝʪʦʤ, ʢʦʪʦʨʦʛʦ 

ʷ ʨʘʥʴʰʝ ʥʝ ʟʥʘʣʘ" 

ʕʚʝʣʠʥʘ ɹʣʝʜʘʥʩ (1969 ʛ.ʨ.): 

ʆʥ ʩʥʷʣʩʷ ʚ ʦʩʦʙʝʥʥʦʤ ʢʣʠʧʝ 

"ʅʝʧʦʩʝʜ" 

2012 ʛ.ʨ. 



 

 

*47 (13+) 

*ǝǦǷǸǴǸǦ 1:6000 

*ǈȁǪǫǱȅȄǸ ǸǶǮ ǺǴǶǲȁ:  

ǵǶǴǷǸǦȅ ǸǶǮǷǴǲǮȅ -75% 

ǒǴǭǦǮǽǳǦȅ ǺǴǶǲǦ -5% 

ǘǶǦǳǷǱǴǰǦǼǮǴǳǳǦȅ -20% 

47,13+  



* ǚǫǳǴǸǮǵǮǽǫǷǰǮǫ ǵǶǮǭǳǦǰǮ: 

*ǓǫǪǴǶǦǭǨǮǸǮǫ ǮǱǮ ǴǸǷǹǸǷǸǨǮǫ 
ǩǱǦǭ 

*ǖǦǷǿǫǱǮǳǦ ǩǹǧȁ Ǯ ǳǫǧǦ 

*ǕǴǱǮǪǦǰǸǮǱǮȅ, ǷǮǳǪǦǰǸǮǱǮȅ 

*ǕǴǶǴǰǮ ǨǳǹǸǶǫǳǳǮǻ ǴǶǩǦǳǴǨ 

ǊǫǸǮ ǵǴǩǮǧǦȄǸ ǳǦ ǵǫǶǨǴǲ ǩǴǪǹ 

ǬǮǭǳǮ 

 



*

ǛǦǶǦǰǸǫǶǳȁ ǲǳǴǬǫǷǸǨǫǳǳȁǫ 
ǵǴǶǴǰǮ ǶǦǭǨǮǸǮȅ: 

*   ǭǦǪǫǶǬǰǦ ǨǳǹǸǶǮǹǸǶǴǧǳǴǩǴ 
ǶǦǭǨǮǸǮȅ 

*ǈȁǷǸǹǵǦȄǿǮǯ ǭǦǸȁǱǴǰ 

*ǳǮǭǰǴ ǵǴǷǦǬǫǳǳȁǫ ǦǳǴǲǦǱȂǳǴǯ 
ǺǴǶǲȁ ǹǾǳȁǫ ǶǦǰǴǨǮǳȁ 

*  ǲǮǰǶǴǩǳǦǸǮȅ 

*ǷǴǷǰǴǨȁǯ ǩǮǵǫǶǸǫǱǴǶǮǭǲ 

*ǰǴǶǴǸǰǦȅ Ǿǫȅ,  

*ǵǫǶǫǰǶȁǨǦǳǮǫ V ǵǦǱȂǼǫǲ ǰǮǷǸǮ IV 
Ǯ II ǵǦǱȂǼǫǲ III  

*  ǗǮǳǪǶǴǲ ǮǲǫǫǸ ǳǫǧǱǦǩǴǵǶǮȅǸǳȁǯ 
ǵǶǴǩǳǴǭ, ǪǴ ǸǶǫǻ ǱǫǸ ǧǴǱȂǾǮǳǷǸǨǴ 
ǪǫǸǫǯ ǵǴǩǮǧǦǫǸ 

47,18+  



ǗǮǳǪǶǴǲ ǞǫǶǫǾǫǨǷǰǴǩǴ-ǘǫǶǳǫǶǦ 

ǘǮǵ ǲǹǸǦǼǮǮ ð ǩǫǳǴǲǳǦȅ ǩǫǸǫǶǴǵǱǴǮǪǮȅ ǵǴ ǸǮǵǹ 

ǲǴǳǴǷǴǲǮǮ Ǜ-ǻǶǴǲǴǷǴǲȁ. 

ǕǶǮǽǮǳǦ ð ǳǫ ǶǦǷǻǴǬǪǫǳǮǫ ǻǶǴǲǴǷǴǲ 

ǐǦǶǮǴǸǮǵ ð 45, Ǜ0 

  

 

 



ʃʠʤʬʝʜʝʤʘ ʩʪʦʧ. 

ɼʝʚʦʯʢʘ 14 

ʣʝʪ 



ǗǮǳǪǶǴǲ ǞǫǶǫǾǫǨǷǰǴǩǴ-ǘǫǶǳǫǶǦ 

*ǨǷǸǶǫǽǦǫǲǴǷǸȂ 1:2000 ð 1:3000 

*ǺǫǳǴǸǮǵ ǬǫǳǷǰǮǯ 

*ǶǴǷǸ 135-145Ƿǲ 

*ǰǶȁǱǴǨǮǪǳǦȅ ǷǰǱǦǪǰǦ ǳǦ Ǿǫǫ (ǴǸ ǭǦǸȁǱǰǦ ǰ ǵǱǫǽǹ) 

*ǳǮǭǰǴǫ ǶǦǷǵǴǱǴǬǫǳǮǫ ǹǾǫǯ 

*ǳǫǪǴǶǦǭǨǮǸǮǫ ǵǫǶǨǮǽǳȁǻ Ǯ ǨǸǴǶǮǽǳȁǻ ǵǴǱǴǨȁǻ ǵǶǮǭǳǦǰǴǨ 

*Ǩ 25% ǵǴǶǴǰǮ ǷǫǶǪǼǦ Ǯ ǵǴǽǫǰ 

*ǮǳǸǫǱǱǫǰǸ ǽǦǫ ǷǴǻǶǦǳǫǳ 

*ǧǫǷǵǱǴǪǮǫ 

*ȃǺǺǫǰǸǮǨǳǴ ǶǦǳǳǫǫ ǩǴǶǲǴǳǦǱȂǳǴǫ ǱǫǽǫǳǮǫ 

 



*
ǘǮǵ ǲǹǸǦǼǮǮ ð ǩǫǳǴǲǳǦȅ ǩǫǸǫǶǴǵǱǴǮǪǮȅ ǵǴ ǵǴǱǴǨȁǲ 

ǻǶǴǲǴǷǴǲǦǲ ǵǴ ǸǮǵǹ ǸǶǮǷǴǲǮǮ. 

ǕǶǮǽǮǳǦ ð ǳǫ ǶǦǷǻǴǬǪǫǳǮǫ ǻǶǴǲǴǷǴǲ 

ǐǦǶǮǴǸǮǵ ð  

47, ǛǛǙ;  

47, XYY;  

48, ǛǛǛǙ  

48, XYYY; 

48 XXYY;  

49 XXXXY;  

49 XXXYY. 



ǗǮǳǪǶǴǲ ǐǱȅǯǳǺǫǱȂǸǫǶǦ 

*ǨǷǸǶǫǽǦǫǲǴǷǸȂ 1:400 ð 1:500 

*ǚǫǳǴǸǮǵ ǲǹǬǷǰǴǯ 

*ǌǫǳǷǰǮǯ ǸǮǵ ǸǫǱǴǷǱǴǬǫǳǮȅ 

*ǉǮǳǫǰǴǲǦǷǸǮȅ 

*ǈȁǷǴǰǮǯ ǶǴǷǸ 

*ǊǱǮǳǳȁǫ ǶǹǰǮ Ǯ ǳǴǩǮ 

*ǗǱǦǧǴ ǶǦǭǨǮǸ ǨǴǱǴǷȅǳǴǯ ǵǴǰǶǴǨ 

*ǗǳǮǬǫǳǮǫ ǮǳǸǫǱǱǫǰǸǦ 

*ǎǳǴǩǪǦ ǳǫǷǰǴǱȂǰǴ ǮǲǵǹǱȂǷǮǨǳǦ Ǯ ǦǩǶǫǷǮǨǳȁ 

*ǓǫǪǴǶǦǭǨǮǸǮǫ ǷǫǲǫǳǳǮǰǴǨ 

*ǗǱǦǧǴǫ ǶǦǭǨǮǸǮǫ ǵǫǶǨǮǽǳȁǻ Ǯ ǨǸǴǶǮǽǳȁǻ ǵǴǱǴǨȁǻ 
ǵǶǮǭǳǦǰǴǨ 

*ǓǦǶǹǾǫǳǮǫ ǷǵǫǶǲǦǸǴǩǫǳǫǭǦ ð ǧǫǷǵǱǴǪǮǫ 

*ǎǳǴǩǪǦ ȃǺǺǫǰǸǮǨǳǴ ǶǦǳǳǫǫ ǩǴǶǲǴǳǦǱȂǳǴǫ ǱǫǽǫǳǮǫ. 





*
ǘǮǵ ǲǹǸǦǼǮǮ ð ǩǫǳǴǲǳǦȅ ǩǫǸǫǶǴǵǱǴǮǪǮȅ ǵǴ ǵǴǱǴǨȁǲ 

ǻǶǴǲǴǷǴǲǦǲ ǵǴ ǸǮǵǹ ǸǶǮǷǴǲǮǮ. 

ǕǶǮǽǮǳǦ ð ǳǫ ǶǦǷǻǴǬǪǫǳǮǫ ǻǶǴǲǴǷǴǲ 

ǐǦǶǮǴǸǮǵ ð 47, ǛǛǛ 

 



ǗǮǳǪǶǴǲ ǸǶǮǷǴǲǮǮ Ǜ 

*ǨǷǸǶǫǽǦǫǲǴǷǸȂ 1:800 ð 1:1000 

*ǐǱǮǳǮǰǦ ǳǫǶǫǪǰǴ ǧǫǪǳǦ ǷǮǲǵǸǴǲǦǲǮǬǫǳǷǰǮǯ ǴǶǩǦǳǮǭǲ Ƿ 
ǲǹǬǫǵǴǪǴǧǳȁǲ ǸǫǱǴǷǱǴǬǫǳǮǫǲ 

*ǳǫǪǴǶǦǭǨǮǸǮǫ ǵǫǶǨǮǽǳȁǻ Ǯ ǨǸǴǶǮǽǳȁǻ ǵǴǱǴǨȁǻ ǵǶǮǭǳǦǰǴǨ 

*Ǩ 75% ǹǲǷǸǨǫǳǳǦȅ ǴǸǷǸǦǱǴǷǸȂ 

*ǳǦǶǹǾǫǳǮǫ ǺǹǳǰǼǮǮ ȅǮǽǳǮǰǴǨ 

*ǲǴǩǹǸ ǮǲǫǸȂ ǪǫǸǫǯ 

*ǵǴǨȁǾǫǳ ǶǮǷǰ ǾǮǭǴǺǶǫǳǮǮ 



*

*46,5Ƕ- 

*ǛǦǶǦǰǸǫǶǳȁ: 

*ǕǱǦǽ ǳǦǵǴǲǮǳǦǫǸ 
ǲȅǹǰǦǳȂǫ ǰǴǾǰǮ 

*ǙǲǷǸǨǫǳǳǦȅ 
ǴǸǷǸǦǱǴǷǸȂ 



*ǉȂǷǧǭǫǬǴǴǵǸǹȃ 
ǪǬǴǬǹǯǾǬǸǱǵǪǵ 

Ǳǵǫǧ  



*ǋǯǶǲǵǯǫǴǵǸǹȃ 

 

 

 

 

 

 

 

*ǏǴǹǷǵǴȂ  



*ǙǧǴǫǬǳȂ  

 

 

 

*ǗǬǶǧǷǧǽǯȆ 

 

 

 

*ǓǬǹǯǲǯǷǵǩǧǴǯǬ 

ǋǔǑ  

 
 

 

 ʀʥʩʫʣʷʪʦʨʥʳʝ ʫʯʘʩʪʢʠ ʇʝʪʣʠ - ʜʦʤʝʥʳ 



ǔǧǿǮǫ ǵǶǮǳǼǮǵȁ ǱǫǽǫǳǮȅ 

ǳǦǷǱǫǪǷǸǨǫǳǳȁǻ ǭǦǧǴǱǫǨǦǳǮǯ  

*ǗǮǲǵǸǴǲǦǸǮǽǫǷǰǴǫ 

 

*ǕǦǸǴǩǫǳǫǸǮǽǫǷǰǴǫ 



ɸ ɺ ʉ 

ɸ1,ɸ2 

ʬʝʨʤʝʥʪ 1 

1. ɺʳʚʝʜʝʥʠʝ ʪʦʢʩʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ 

2. ʆʛʨʘʥʠʯʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ  ʠʣʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʙʩʪʨʘʪʘ 

3. ɺʦʩʧʦʣʥʝʥʠʝ ʥʝʜʦʩʪʘʶʱʝʛʦ ʧʨʦʜʫʢʪʘ 

4. ʌʝʨʤʝʥʪ-ʟʘʤʝʩʪʠʪʝʣʴʥʘʷ  ʠ ʬʝʨʤʝʥʪ-ʠʥʜʫʮʠʨʫʶʱʘʷ ʪʝʨʘʧʠʷ 

5. ɻʝʥʦʪʝʨʘʧʠʷ 

1 3 3 

4 

ʛʝʥ 5 

2 


