
 



 

 

 



 

 

 

ʍʁʀʁʃʇ-ʅɹʋɾʅɹʋʁʐɾʊʃʁɾ ʆɹʌʃʁ............................................................................................................. 10 
 
ʄɸʂʉʀʄɸʃʔʅʓɽ ʇʆɼʌʆʈʄɸʎʀʀ ɋ-ɹʀʂɸʅʆʅʀʏɽʉʂʀʍ ʀ ɋ-ʉʇɽʎʀɸʃʔʅʓʍ ʌʆʈʄɸʎʀʁ 
ʂʆʅɽʏʅʓʍ ɻʈʋʇʇ 
ʂʆʈʆʏʂʀʅɸ ɻɸʃʀʅɸ ʆʃɽɻʆɺʅɸ .................................................................................................................... 11 
 
ʉɺʆʁʉʊɺɸ ɋ-ʂʆʄʇʆɿʀʎʀʅʅʓʍ ʀ ɋ-ʎɽʅʊʈɸʃʔʅʓʍ ʌʆʈʄɸʎʀʁ ʂʆʅɽʏʅʓʍ ɻʈʋʇʇ 
ʂʆʏɽʈɻʀʅɸ ɸʃʃɸ ʅʀʂʆʃɸɽɺʅɸ .................................................................................................................... 15 
 
ʋɾʎʆʁʐɾʊʃʁɾ ʆɹʌʃʁ ....................................................................................................................................... 20 
 
ʇʆʂʈʓʊʀʗ ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʉɺɽʊʆʆʊɼɸʏʀ ʉɺɽʊʆɼʀʆɼʆɺ 
ʂʆɿʀʅɸ ɼʀɸʅɸ ʅʀʂʆʃɸɽɺʅɸ, ʉɸʃʀʄʋʃʃʀʅ ʄɸʈʉɽʃʔ ɿʋʌɸʈʆɺʀʏ ................................................ 21 
 
ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʆʊʈɽɹʀʊɽʃʔʉʂʀʍ ʉɺʆʁʉʊɺ ɹʀʉʂɺʀʊɸ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 
ʅɸʊʋʈɸʃʔʅʆɻʆ ʉɸʍɸʈʆɿɸʄɽʅʀʊɽʃʗ ʉʊɽɺʀʆɿʀɼɸ 
ʇʆʇʆɺɸ ɺʀʂʊʆʈʀʗ ʖʈʔɽɺʅɸ ....................................................................................................................... 28 
 
ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʍʅʀʏɽʉʂʀɽ ʈɽʐɽʅʀʗ ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ ʅʆʉʀʄʆɻʆ 
ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʅʆɻʆ ʂɸʈɼʀʆʄʆʅʀʊʆʈɸ 
ɼɸʅʏɽʅʂʆ ɼʄʀʊʈʀʁ ɻɽʅʅɸɼʔɽɺʀʏ, ɸʅʀʑɽʅʂʆ ɸʅɼʈɽʁ ʄʀʍɸʁʃʆɺʀʏ ....................................... 33 
 
ʁʊʋʇʉʁʐɾʊʃʁɾ ʆɹʌʃʁ .................................................................................................................................... 40 
 
ʆʉʅʆɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʅɸʋʏʅʓʍ ʀɿʓʉʂɸʅʀʁ ʄ.ʀ. ʈʆʉʊʆɺʎɽɺɸ ɺ ʆɹʃɸʉʊʀ ʀɿʋʏɽʅʀʗ 
ʉɽɺɽʈʅʆɻʆ ʇʈʀʏɽʈʅʆʄʆʈʔʗ 
ʅʆɺʀʂʆɺɸ ʆʃɽʉʗ ʅʀʂʆʃɸɽɺʅɸ................................................................................................................... 41 
 
ʖʃʇʆʇʅʁʐɾʊʃʁɾ ʆɹʌʃʁ ................................................................................................................................ 46 
 
ɺʃʀʗʅʀɽ ɿɸʊʈɸʊ ʌʋʅɼɸʄɽʅʊɸʃʔʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʈɸɿʈɸɹʆʊʆʂ ʅɸ ʕʂʆʅʆʄʀʏɽʉʂʀʁ 
ʈʆʉʊ ʈɽʉʇʋɹʃʀʂʀ ɼɸɻɽʉʊɸʅ 
ɻʋʉɽʁʅʆɺɸ ɿɸʀʈɸ ɻɸʉɸʅʆɺʅɸ .................................................................................................................... 47 
 
ʅɸʎʀʆʅɸʃʔʅʆɽ ɹʆɻɸʊʉʊɺʆ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 
ʍɸʈʔʂʆɺ ɼɽʅʀʉ ʉɽʈɻɽɽɺʀʏ ......................................................................................................................... 51 
 
ʌʀʅɸʅʉʆɺʓɽ ʇʀʈɸʄʀɼʓ 
ʇʆʃʖʐʂʆ ʖʈʀʁ ʅʀʂʆʃɸɽɺʀʏ, ɿɸʂʀʈʆɺ ʈʀʅɸʊ ʈɸʉʀʄʆɺʀʏ .......................................................... 56 
 
ʀʄʀɼɾ ɺʋɿɸ ʂɸʂ ɻʃɸɺʅʓʁ ʌɸʂʊʆʈ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ 
ʆʈɻɸʅʀɿɸʎʀʀ 
ʆʈʃʆɺɸ ʀʈʀʅɸ ʖʈʔɽɺʅɸ ............................................................................................................................... 59 
 
ʂɸʏɽʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ ʂɸʂ ʆɼʀʅ ʀɿ ʌɸʂʊʆʈʆɺ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ ɺʋɿɸ 
ʆʈʃʆɺɸ ʄɸʈʀʗ ʖʈʔɽɺʅɸ .............................................................................................................................. 62 
 



 

 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʆɹʋʏɽʅʀʗ ʇɽʈʉʆʅɸʃɸ ʅɸ ʆʉʅʆɺɽ ʇʈʀʅʎʀʇʆɺ ɺʉɽʆɹʑɽɻʆ ʄɽʅɽɼɾʄɽʅʊɸ 
ʂɸʏɽʉʊɺɸ (TQM)  
ʉɸɿʆʅʆɺɸ ɸʅʅɸ ʄʀʍɸʁʃʆɺʅɸ .................................................................................................................... 65 
 
ʂʆʈʇʆʈɸʊʀɺʅɸʗ ʂʋʃʔʊʋʈɸ ʀ ʄʆʊʀɺɸʎʀʗ ʇɽʈʉʆʅɸʃɸ, ʂɸʂ ʀʅʉʊʈʋʄɽʅʊʓ ʕʌʌɽʂʊʀɺʅʆʁ 
ʈɸɹʆʊʓ ʇʈɽɼʇʈʀʗʊʀʗ ɺ ʋʉʃʆɺʀʗʍ ɹʓʉʊʈʆʈɸɿɺʀɺɸʖʑɽʁʉʗ ʕʂʆʅʆʄʀʂʀ 
ɹɸʈɸʅʅʀʂ ɸʅɸʉʊɸʉʀʗ ʕɼʋɸʈɼʆɺʅɸ ......................................................................................................... 71 
 
ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʕʂʆʃʆɻʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʀʅɼɽʂʉɸ ʉʋɹʒɽʂʊʆɺ 
ʇʈʀɺʆʃɾʉʂʆɻʆ ʌɽɼɽʈɸʃʔʅʆɻʆ ʆʂʈʋɻɸ 
ʊɽʈɽɻʋʃʆɺ ɼɸɺʀɼ ʌʈʀɼɽʈʀʂʆɺʀʏ ............................................................................................................ 74 
 
ʕʂʆʅʆʄʀʂɸ ʂɸɿɸʍʉʊɸʅɸ 
ɸʄʀʊʆɺɸ ɸʉʕʄ ʂɸʅɸʊʂʓɿʓ ......................................................................................................................... 79 
 
ɹɽɿʈɸɹʆʊʀʎɸ 
ɽʉʀʅɸ ʄɸʈʀʅɸ ʄʀʍɸʁʃʆɺʅɸ, ɸɹʉɸʃʗʄʆɺ ʈɸʌɸʕʃʔ ʀʃʔʌɸʊʆɺʀʏ .............................................. 83 
 
ʀʅɺɽʉʊʀʎʀʀ ɺ ɿʆʃʆʊʆ ɺ ʂʈʀɿʀʉʅʆɽ ɺʈɽʄʗ 
ʂʈɸʉʅʀʂʆɺɸ ʄɸʈʀʅɸ ʆʃɽɻʆɺʅɸ ................................................................................................................ 90 
 
ʇʈʀʏʀʅʓ ɺɸʃʖʊʅʓʍ ʂʆʃɽɹɸʅʀʁ ʀ ʀʍ ɺʃʀʗʅʀɽ ʅɸ ʉʊʈʋʂʊʋʈʅʓɽ ʀɿʄɽʅɽʅʀʗ ɺ 
ʕʂʆʅʆʄʀʂɽ 
ʉʀʊɼʀʂʆɺɸɻʋʃʔʌʀʗɻɸʗɿʆɺʅɸ, ɻʀʃʔʄʋʊɼʀʅʆɺɸɸɼɽʃʗɼʀʅɸʈʆɺʅɸ............................................ 93 
 
ʌʀʃʀʇʇʀʅʓ ʂɸʂ ʉʊʈɸʅɸ ʇɽʈʉʇɽʂʊʀɺʅʆɻʆ ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ 
ʅɸʈʀʂɹɸɽɺ ɻɸʈʀʁ ʉɸʃɸɺɸʊʆɺʀʏ ............................................................................................................... 98 
 
ʉʊʈɸʊɽɻʀʏɽʉʂʆɽ ʇʃɸʅʀʈʆɺɸʅʀɽ ʅɸ ʇʈɽɼʇʈʀʗʊʀʀ: ʊɽʆʈɽʊʀʏɽʉʂʀʁ ɸʉʇɽʂʊ ʀ 
ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʄɸʊʈʀʏʅʓʍ ʀʅʉʊʈʋʄɽʅʊʆɺ ɸʅɸʃʀɿɸ 
ʎʆʅɽɺ ʀʃʔʗ ɽɺɻɽʅʔɽɺʀʏ ............................................................................................................................ 103 
 
ʀʅʊɽʈʅɽʊ-ʂʆʄʄɽʈʎʀʗ ɺ ʂɸɿɸʍʉʊɸʅɽ: ʂɸʂʋʖ ʊʆʈɻʆɺʋʖ ʆʅʃɸʁʅ ʇʃʆʑɸɼʂʋ ɺʓɹʀʈɸɽʊ 
ʂɸɿɸʍʉʊɸʅʉʂʀʁ ʇʆʊʈɽɹʀʊɽʃʔ?  
ɸɹʀʃʆɺɸ ɼɸʃʀʃɸ ʈʋʉʃɸʅʆɺʅɸ ................................................................................................................. 108 
 
ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ɸʅɸʃʀʊʀʏɽʉʂɸʗ ɹɸɿɸ ɼʃʗ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ ʆ ʇʈʆɺɽɼɽʅʀʀ 
ɼʀɺɽʈʉʀʌʀʂɸʎʀʆʅʅʓʍ ʄɽʈʆʇʈʀʗʊʀʁ ʅɸ ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʆʄ ʇʈɽɼʇʈʀʗʊʀʀ 
ʐʋɹɸ ʅʀʂʀʊɸ ɸʃɽʂʉɸʅɼʈʆɺʀʏ ................................................................................................................. 113 
 
ʗʇʆʅʉʂɸʗ ʄʆɼɽʃʔ ʋʇʈɸɺʃɽʅʀʗ ʏɽʃʆɺɽʏɽʉʂʀʄʀ ʈɽʉʋʈʉɸʄʀ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ɽɽ 
ɸɼɸʇʊɸʎʀʀ ɺ ʈʆʉʉʀʀ 
ʈɽɿɹɸɽɺɸ ɼʀʅɸ ʈʋʉʊɽʄʆɺʅɸ .................................................................................................................... 116 
 
ʍʁʄʇʄʇɼʁʐɾʊʃʁɾ ʆɹʌʃʁ............................................................................................................................ 120 
 
ʌʆʈʄʀʈʆɺɸʅʀɽ ʇʈɽɼʉʊɸɺʃɽʅʀʁ ʆ ʉʀʅʆʅʀʄɸʍ ʀ ɸʅʊʆʅʀʄɸʍ ʂɸʂ ʋʅʀɺɽʈʉɸʃʔʅʓʍ 
ʃɽʂʉʀʂʆʃʆɻʀʏɽʉʂʀʍ ʂɸʊɽɻʆʈʀʗʍ ʋ ʆɹʋʏɸʖʑʀʍʉʗ ʇʗʊʆɻʆ ʂʃɸʉʉɸ 
ɸɻɸɹɽʂʆɺɸ ʕʉʄɽʈ ɸɿɽʈ ʂʓɿʓ................................................................................................................... 121 
 



 

 

 

ʂʆʅʎɽʇʎʀʗ ʆɹʈɸɿɸ ɺ ʉʊʀʃʀʉʊʀʂɽ ɸʅɻʃʆʗɿʓʏʅʆɻʆ ɼɽʊʉʂʆɻʆ ʃʀʊɽʈɸʊʋʈʅʆɻʆ 
ʇʈʆʀɿɺɽɼɽʅʀʗ (ʅɸ ʇʈʀʄɽʈɽ ʇʈʆʀɿɺɽɼɽʅʀʁ ʈ.ɼɸʃʗ)  
ɸɹʈɸʄʆɺɸ ɸʅʅɸ ɼʄʀʊʈʀɽɺʅɸ ................................................................................................................... 124 
 
ʅɽʂʆʊʆʈʓɽ ʆɹʈɸɿʅʓɽ ʇʈʀɿʅɸʂʀ ʂʆʅʎɽʇʊɸ çʃʀʏʅʆʉʊʔè ɺ ʈʋʉʉʂʆʁ ʗɿʓʂʆɺʆʁ ʂɸʈʊʀʅɽ 
ʄʀʈɸ 
ʌʃɽɻʆʅʊʆɺɸ ɸʅɸʉʊɸʉʀʗ ɺʃɸɼʀʉʃɸɺʆɺʅɸ .......................................................................................... 127 
 
ʉɺʆɽʆɹʈɸɿʀɽ ʆɹʈɸɿɸ ɼʆʄɸ ɺ ʇʔɽʉɽ ʅ. ʂʆʃʗɼʓ çʇʆʃʆʅɽɿ ʆɻʀʅʉʂʆɻʆè 
ɼʆɹʈʓʅʀʅɸ ɻʃɸʌʀʈɸ ɸʅɸʊʆʃʔɽɺʅɸ ...................................................................................................... 131 
 
ʗʉʁɽʁʐɾʊʃʁɾ ʆɹʌʃʁ ................................................................................................................................... 136 
 
ʂ ɺʆʇʈʆʉʋ ʆ ʇʈɽʉʊʋʇʃɽʅʀʗʍ, ʇʆʇɸɼɸʖʑʀʍ ʇʆɼ ɼɽʁʉʊɺʀɽ ʋʅʀɺɽʈʉɸʃʔʅʆʁ ʋɻʆʃʆɺʅʆʁ 
ʖʈʀʉɼʀʂʎʀʀ 
ʃʆɻʀʅʆɺ ɺʃɸɼʀʄʀʈ ʉɽʈɻɽɽɺʀʏ ............................................................................................................... 137 
 
ʉʋɼɽɹʅʓʁ ʇʈɽʎɽɼɽʅʊ ɺ ʈʆʉʉʀʁʉʂʆʁ ʉʋɼɽɹʅʆʁ ʇʈɸʂʊʀʂɽ: ɿɸ ʀ ʇʈʆʊʀɺ 
ʍʆʈʋɾʀʁ ɺʃɸɼʀʄʀʈ ɺɸʃɽʈʔɽɺʀʏ ........................................................................................................... 141 
 
ʈɾɽɹɼʇɼʁʐɾʊʃʁɾ ʆɹʌʃʁ ............................................................................................................................. 144 
 
ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʈɸɿɺʀʊʀʗ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ ʄʆɹʀʃʔʅʆʉʊʀ ʂʋʈʉɸʅʊʆɺ ɺ ʋʉʃʆɺʀʗʍ 
ʉɽʊɽɺʆʁ ʌʆʈʄʓ ʆʈɻɸʅʀɿɸʎʀʀ ʋʏɽɹʅʆ ɺʆʉʇʀʊɸʊɽʃʔʅʆɻʆ ʇʈʆʎɽʉʉɸ 
ʂɸɿɸʂʆɺ ɺɸʉʀʃʀʁ ɺɸʉʀʃʔɽɺʀʏ................................................................................................................ 145 
 
ʌʆʈʄʀʈʆɺɸʅʀɽ ʄʆʊʀɺɸʎʀʀ ʅɸ ɿɸʅʗʊʀʗ ʉʇʆʈʊʆʄ, ɼɽʊɽʁ ʀʄɽʖʑʀʍ ʆʊʂʃʆʅɽʅʀʗ ɺ 
ʌʀɿʀʏɽʉʂʆʄ ʈɸɿɺʀʊʀʀ 
ʀɿɹɸʉɸʈʆɺ ɼʀʗʉ ............................................................................................................................................ 150 
 
ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇɽɼɸɻʆɻʀʏɽʉʂʀʍ ʊɽʍʅʆʃʆɻʀʁ ʅɸ ʆʉʅʆɺɽ ɸʂʊʀɺʀɿɸʎʀʀ ʀ 
ʀʅʊɽʅʉʀʌʀʂɸʎʀʀ ɼɽʗʊɽʃʔʅʆʉʊʀ ʋʏɸʑʀʍʉʗ 
ʄɸʂɽɼʆʅʉʂɸʗ ɽɺɻɽʅʀʗ ʇɽʊʈʆɺʅɸ, ʄɸʂɽɼʆʅʉʂʀʁ ʇɸɺɽʃ ɼʄʀʊʈʀɽɺʀʏ ................................. 154 
 
ʅɾɽʁʏʁʆʊʃʁɾ ʆɹʌʃʁ .................................................................................................................................... 157 
 
ɺʃʀʗʅʀɽ ʉʆɹʃʖɼɽʅʀʗ ɻʀɻʀɽʅʓ ʆʈɻɸʅɸ ʉʃʋʍɸ ʅɸ ɺʆɿʅʀʂʅʆɺɽʅʀɽ ɿɸɹʆʃɽɺɸʅʀʁ 
ʅɸʈʋɾʅʆɻʆ ʋʍɸ ʋ ʉʊʋɼɽʅʊʆɺ ɻʆʈʆɼɸ ʏɽʃʗɹʀʅʉʂɸ 
ʏɽʈʅʓʍ ɽʂɸʊɽʈʀʅɸ ʀɺɸʅʆɺʅɸ, ʆʅʀʑɽʅʂʆ ʅʀʂʆʃɸʁ ɸʅɼʈɽɽɺʀʏ ............................................. 158 
 
ʄʋʊɸʎʀʗ ɻɽʅɸ BRCA ʂɸʂ ʌɸʂʊʆʈ ʈʀʉʂɸ ʈɸɿɺʀʊʀʗ ʈɸʂɸ ʄʆʃʆʏʅʆʁ ɾɽʃɽɿʓ ʅɸ ʇʈʀʄɽʈɽ 
ɾʀʊɽʃʔʅʀʎ ʏɽʃʗɹʀʅʉʂʆʁ ʆɹʃɸʉʊʀ 
ʐʄʀɼʊ ɸʃʃɸ ɺʃɸɼʀʄʀʈʆɺʅɸ ..................................................................................................................... 162 
 
ʁʊʃʌʊʊʋɻʇɻɾɽɾʆʁɾ ..................................................................................................................................... 166 
 
ʊʈɸɼʀʎʀʀ ʀʅɼʀʁʉʂʆʁ ʂʃɸʉʉʀʏɽʉʂʆʁ ʄʋɿʓʂʀ ʆʊ ʀʉʊʆʂʆɺ ɼʆ ʅɸʐʀʍ ɼʅɽʁ 
ʌʃɽɻʆʅʊʆɺɸ ɸʅɸʉʊɸʉʀʗ ɺʃɸɼʀʉʃɸɺʆɺʅɸ .......................................................................................... 167 
 
 



 

 

 

ʈʊʁʎʇʄʇɼʁʐɾʊʃʁɾ ʆɹʌʃʁ ......................................................................................................................... 171 
 
ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ɿɼʆʈʆɺʔʗ 
ʍɸɹɸɹʋʊɼʀʅʆɺ ɼɽʅʀʉ ɸʃʔʌʈɽɼʆɺʀʏ .................................................................................................... 172 
 
ʊʇʏʁʇʄʇɼʁʐɾʊʃʁɾ ʆɹʌʃʁ ......................................................................................................................... 176 
 
ʇʈʆɹʃɽʄɸ ɸɹʉɽʅʊɽʀɿʄɸ ɺ ʕʃɽʂʊʆʈɸʃʔʅʆʄ ʇʆɺɽɼɽʅʀʀ ʈʆʉʉʀʁʉʂʆʁ ʄʆʃʆɼɽɾʀ 
ʈʆɼʀʅ ʅʀʂʆʃɸʁ ɽɺɻɽʅʔɽɺʀʏ .................................................................................................................... 177 
 
ʋʇʈɸɺʃɽʅʏɽʉʂʀɽ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʌʀʃɸʂʊʀʂʀ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ɺʓɻʆʈɸʅʀʗ 
ʇɽɼɸɻʆɻʆɺ ɼʆʐʂʆʃʔʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 
ʀɻʅɸʊʔɽɺɸ ʅɸɼɽɾɼɸ ɺʃɸɼʀʄʀʈʆɺʅɸ .................................................................................................... 181 
 
ʆʉʆɹɽʅʅʆʉʊʀ ʂʆʄʄʋʅʀʂɸʎʀʁ ʉʆ ʉʄʀ ʀ ɹʃʆɻɽʈɸʄʀ ɺ PR 
ɹɽʉʇʗʊʆɺɸ ɺʀʂʊʆʈʀʗ ʃɽʆʅʀɼʆɺʅɸ ...................................................................................................... 185 
 
ɸʅʂɽʊʀʈʆɺɸʅʀɽ ʉʊʋɼɽʅʊʆɺ ɺʋɿɸ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ ʆɹʈɸɿʆɺɸʅʀʗ 
(ʅɸ ʇʈʀʄɽʈɽ ɺʅɽɼʈɽʅʀʗ ɹɸʃʃʔʅʆ-ʈɽʁʊʀʅɻʆɺʆʁ ʉʀʉʊɽʄʓ)  
ɸʅʋʌʈʀɽɺɸ ɽʂɸʊɽʈʀʅɸ ɸʃɽʂʉɽɽɺʅɸ ...................................................................................................... 190 
 
ʈʇʄʁʋʁʐɾʊʃʁɾ ʆɹʌʃʁ .................................................................................................................................. 196 
 
ɺʆʆɹʈɸɿʀʊʔ ʂʆʅʌʃʀʂʊ: ʂɸʂ ʂʆʅʉʊʈʋʀʈʆɺɸʅʀɽ ʃʆɾʅʓʍ ʅʆɺʆʉʊɽʁ ʌʆʈʄʀʈʋɽʊ 
ʈɽɸʂʊʀɺʅʋʖ ʀɼɽʅʊʀʏʅʆʉʊʔ ʈʆʉʉʀʁʉʂʀʍ ɻʈɸɾɼɸʅ 
ʏɽʈʅʓʐɪɺɸ ʅɸʊɸʃʔʗ ʉɽʈɻɽɽɺʅɸ ............................................................................................................ 197 
 
ʉʇɽʎʀʌʀʂɸ ʊɽʍʅʆʃʆɻʀʁ ʀ ʊɽʅɼɽʅʎʀʁ ʅɸ ʇʆʃʀʊʀʏɽʉʂʆʄ ʈɽʂʃɸʄʅʆʄ ʈʓʅʂɽ 
ʃɸʈʀʅɸ ʆ. ʉ. ...................................................................................................................................................... 203 
 
ʆɹʌʃʁ ʇ ʀɾʅʄɾ ................................................................................................................................................ 207 
 
ʇʈʆɹʃɽʄʅʓɽ ɺʆʇʈʆʉʓ ʉʋɼɽɹʅʆʁ ʇʈɸʂʊʀʂʀ ɺ ɿɽʄɽʃʔʅʆ-ʇʈɸɺʆɺʆʁ ʉʌɽʈɽ 
ʂɸʗ ʃɽʅʀɿɸ ɸʁɼɽʈʆɺʅɸ ............................................................................................................................... 208 
 
 



 

 

 

ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

25.06.2017 ʛ. 

IX  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʢʫʨʩʘ 

çʃʫʯʰʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʩʪʘʪʴʷ 2017è 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʢʫʨʩʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

1. ʎʝʣʴ ʢʦʥʢʫʨʩʘ ï ʩʦʜʝʡʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʚ ʤʠʨʦʚʦʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʝ ʥʘʫʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʧʦʜʜʝʨʞʢʘ ʚʳʩʦʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʫʙʣʠʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʘʧʨʦʙʘʮʠʷ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

 

2. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ 

(ʜʣʷʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

1) ɸʛʘʨʢʦʚʘ ʃʶʙʦʚʴ ɺʘʩʠʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

2) ɸʥʘʥʯʝʥʢʦ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 

3) ɸʥʪʠʧʦʚ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʣʠʪʝʨʘʪʫʨʳ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʌɻɹʆʋ ɺʆ 

çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè  

4) ɹʘʙʘʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫ-

ʶʱʠʡ ʢʘʬʝʜʨʦʡ çʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʙʠʟʥʝʩʝè ɺʳʩʰʝʡ ʰʢʦʣʳ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʌɻɸʆʋ ɺʆçʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è  

5) ɹʘʛʘʤʘʝʚ ɹʘʛʘʤ ʄʘʥʘʧʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

6) ɹʘʞʝʥʦʚʘ ʆʣʴʛʘ ʇʨʦʢʦʧʴʝʚʥʘ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʠʦʣʦʛʠʠ, ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

7) ɹʦʷʨʩʢʠʡ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦ-

ʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʌɻɹʆʋ ɺʆ çʅʦʚʦ-

ʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

8) ɹʫʟʥʠ ɸʨʪʝʤʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩ-

ʩʦʨ ʢʘʬʝʜʨʳ ʄʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ  ɺʆ çʂʨʳʤʩʢʠʡ ʬʝ-

ʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

9) ɹʫʨʦʚ ɸʣʝʢʩʘʥʜʨ ʕʜʫʘʨʜʦʚʠʯ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶ-

ʱʠʡ ʢʘʬʝʜʨʦʡ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

10) ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɸʆʋ 

ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 



 

 

 

11) ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʝʡ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʩʝʢʪʦʨʦʤ ʋʨʘʣʴʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʬʠ-

ʣʠʘʣ) ʆʋʇ ɺʆ çɸʢʘʜʝʤʠʷ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡè  

12) ɻʝʪʤʘʥʩʢʘʷ ɽʣʝʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʦ-

ʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

13) ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʈʷʟʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè 

14) ɼʘʚʣʝʪʰʠʥʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶ-

ʱʠʡ ʢʘʬʝʜʨʦʡ ʛʦʩʧʠʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ˉ2, ʌɹɻʆʋ ɺʆ çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠ-

ʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

15) ʀʛʣʠʥ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶ-

ʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  

16) ʀʣʴʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ, ʅʆʋ 

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

17) ʀʩʢʘʥʜʘʨʦʚʘ ɻʫʣʴʥʘʨʘ ʈʠʬʦʚʥʘ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ ʌɻʂʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʶʨʠʜʠʯʝʩʢʠʡ ʠʥ-

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

18) ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ çʇʩʠʭʦʣʦʛʠʷè ʈʦʩʩʠʡʩʢʦ-ɸʨʤʷʥʩʢʦʛʦ (ʉʣʘʚʷʥʩʢʦʛʦ) ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɽʨʝʚʘʥ, ʈɸ)  

19) ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ 

ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

20) ʂʦʞʘʣʠʝʚʘ ʏʠʥʘʨʘ ɹʘʢʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʠʥʩʪʠʪʫʪʘ ʧʩʠʭʦʣʦʛʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜ-

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

21) ʂʦʣʝʩʥʠʢʦʚ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘ-

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

22) ʂʦʨʥʝʚ ɺʷʯʝʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

23) ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʠʥʩʪʠ-

ʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

24) ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʢʘʬʝʜ-

ʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪè 

25) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

26) ʄʘʣʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʢʦʤʤʝʨʮʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʌɻɹʆʋ ɺʆ çʈʕʋ ʠʤ. ɻ. ɺ. ʇʣʝʭʘʥʦʚʘè  

27) ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

28) ʅʝʢʨʘʩʦʚ ʉʪʘʥʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

29) ʅʝʧʦʤʥʷʱʠʡ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦ-

ʬʝʩʩʦʨ, ʨʫʢ. ʅʋʃ ʄʇʉ ʀʂʀʊ, ʌɻɸʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 



 

 

 

30) ʆʨʦʙʝʮ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. 

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

31) ʇʳʨʢʦʚ ɺʷʯʝʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè 

32) ʉʝʤʝʥʦʚʘ ʃʠʜʠʷ ʕʜʫʘʨʜʦʚʥʘ ï ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩ-

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

33) ʉʦʣʦʚʴʸʚ ɼʤʠʪʨʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩ-

ʩʦʨ ʢʘʬʝʜʨʳ ʪʝʦʨʠʠ ʠ ʠʩʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʶʨʠʜʠ-

ʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè 

34) ʌʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ʈʠʤʦʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘ-

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

35) ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ.ʛ. ɸʣʤʘʪʳ)  

36) ʐʚʝʮ ʀʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬ. ɹʠʦʬʠʟʠʢʠ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

 

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

4) ʂʦʩʘʨʝʚ ʄʠʭʘʠʣ ʖʨʴʝʚʠʯ 

5) ʂʦʩʘʨʝʚʘ ʂʘʧʠʪʘʣʠʥʘ ɸʣʝʢʩʝʝʚʥʘ 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  

 

  



 

 

 

 



 

 

 

ɋ ɤ

ʤʘʛʠʩʪʨʘʥʪ ʥʘʧʨʘʚʣʝʥʠʷ çʄʘʪʝʤʘʪʠʢʘè  
ʌɻɹʆʋ ɺʆ çɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦè 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʧʩʧʣʡʦʙ ʅʙʩʡʦʙ ʅʡʮʙʢʤʧʛʦʙ 
ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ,  

ʌɻɹʆʋ ɺʆ çɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦè 
 

ɹʦʦʧʫʙʯʡʸ: ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ ʛʨʫʧʧʳ ʠ ʢʣʘʩʩʳ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʂʣʘʩʩ ʛʨʫʧʧ  ʥʘʟr-
ʚʘʝʪʩʷ ʬʦʨʤʘʮʠʝʡ, ʝʩʣʠ  ʟʘʤʢʥʫʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʤʦʤʦʨʬʥʳʭ ʦʙʨʘʟʦʚ ʠ ʢʦʥʝʯʥʳʭ ʧʦʜʧʨʷʤʳʭ ʧʨʦʠʟ-
ʚʝʜʝʥʠʡ. ɺ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ (ɤ-ʩʧʝʮʠʘʣʴʥʘʷ) 
ʬʦʨʤʘʮʠʷ ἅᶰ  ʥʝ ʩʦʜʝʨʞʠʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ (ɤ-ʩʧʝʮʠʘʣʴʥʳʭ) ʧʦʜʬʦʨʤʘʮʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʥʝʯʥʘʷ ʛʨʫʧʧʘ, ʢʣʘʩʩ ʛʨʫʧʧ, ʬʦʨʤʘʮʠʷ, ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ, ɤ-
ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ. 
 

MAXSIMUM SUBFORMATIONS 
THE ɋ-BICANONICAL AND THE ɤ-SPECIAL FORMATIONS 

FINITE GROUPS 
 

Korochkina Galina Olegovna 
 
Annotation: we consider only fitine groups and only classes of finite groups. A class of groups  is called an 

formation if   is closed under homomorph images and finite subdirect products. In this article we have estab-

lished sufficient  conditions under which an ɋ-bicanonical (an ɤ-special) formation ἅᶰ  doesn't have 
maximal ɋ-bicanonical (ɤ-special) subformations. 
Keywords: finite group, class of groups, formation, ɋ-bicanonical formation, ɤ-special formation. 

 
ʊʝʦʨʠʷ ʢʣʘʩʩʦʚ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʝʦʨʠʠ ʛʨʫʧʧ. ʊʝʦʨʠʷ ʢʣʘʩʩʦʚ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʛʨʫʧʧ ʙʝʨʝʪ ʩʚʦʝ 
ʥʘʯʘʣʦ ʩ 30-ʭ ʛʦʜʦʚ 20-ʛʦ ʚʝʢʘ. ʂʣʘʩʩʦʤ ʛʨʫʧʧ ʥʘʟʳʚʘʝʪʩʷ ʚʩʷʢʦʝ ʤʥʦʞʝʩʪʚʦ ʛʨʫʧʧ, ʩʦʜʝʨʞʘʱʝʝ ʚʤʝʩʪʝ 
ʩ ʢʘʞʜʦʡ ʩʚʦʝʡ ʛʨʫʧʧʦʡ ʠ ʚʩʝ ʛʨʫʧʧʳ, ʝʡ ʠʟʦʤʦʨʬʥʳʝ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʚʠʜʦʚ ʢʣʘʩʩʦʚ ʛʨʫʧʧ 
ʷʚʣʷʶʪʩʷ ʬʦʨʤʘʮʠʠ, ʚʚʝʜʝʥʥʳʝ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ɻʘʰʶʮʦʤ ʚ 1963 ʛʦʜʫ [1]. ʌʦʨʤʘʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ 
ʢʣʘʩʩ ʛʨʫʧʧ, ʟʘʤʢʥʫʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ  ʛʦʤʦʤʦʨʬʥʳʭ ʦʙʨʘʟʦʚ ʠ ʢʦʥʝʯʥʳʭ ʧʦʜʧʨʷʤʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. 
ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ʬʦʨʤʘʮʠʡ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʦʥʦʛʨʘʬʠʷʭ ʃ.ɸ. ʐʝʤʝʪʢʦʚʘ  
[2], ɸ.ʅ. ʉʢʠʙʳ [3], ɼʝʨʢʘ ʠ ʍʦʫʢʩʘ [4].  

ɺ ʪʝʦʨʠʠ ʬʦʨʤʘʮʠʡ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʣʦʢʘʣʴʥʳʝ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘ-
ʮʠʠ, ʘ ʪʘʢʞʝ ʠʭ ʦʙʦʙʱʝʥʠʷ ï ɤ-ʣʦʢʘʣʴʥʳʝ ʠ ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘ-
ʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʃ.ɸ. ʐʝʤʝʪʦʚʳʤ, ɸ.ʅ. ʉʢʠʙʦʡ, ɺ.ɸ. ɺʝʜʝʨʥʠʢʦʚʳʤ, ʉ.ʌ. 

ʂʘʤʦʨʥʠʢʦʚʳʤ, ɸ.ʌ. ɺʘʩʠʣʴʝʚʳʤ, ɺ.ʅ. ʉʝʤʝʥʯʫʢʦʤ ʠ ʜʨ. (ʩʤ., ʥʘʧʨʠʤʝʨ, [5 - 12]. ɺ 1999 ʛʦʜʫ ɺ.ɸ. ɺʝ-



 

 

 

ʜʝʨʥʠʢʦʚ ʚʚʝʣ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ɋ-ʨʘʩʩʣʦʝʥʥʳʝ ʠ ɤ-ʚʝʝʨʥʳʝ ʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ, ʧʨʝʜʩʪʘʚʣʷʶ-

ʱʠʝ ʜʚʝ ʩʝʨʠʠ ʥʦʚʳʭ ʚʠʜʦʚ ʬʦʨʤʘʮʠʡ (ʩʤ., ʥʘʧʨʠʤʝʨ, [13 - 15]). ɺ ʯʘʩʪʥʦʩʪʠ, ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ɋ-
ʨʘʩʩʣʦʝʥʥʳʭ  ʬʦʨʤʘʮʠʡ ʷʚʣʷʶʪʩʷ ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ, ʘ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ɤ-ʚʝʝʨʥʳʭ ʬʦʨʤʘ-
ʮʠʡ ī ɤ-ʣʦʢʘʣʴʥʳʝ ʬʦʨʤʘʮʠʠ. ɼʨʫʛʠʤʠ ʚʘʞʥʳʤʠ ʚʠʜʘʤʠ ɋ-ʨʘʩʩʣʦʝʥʥʳʭ ʠ ɤ-ʚʝʝʨʥʳʭ ʬʦʨʤʘʮʠʡ ʷʚ-
ʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʝ ʠ ɤ-ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʩʚʦʡʩʪʚ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʠ ɤ-ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʤʘʮʠʡ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʧʦʩʚʷʱʝ-
ʥʘ ʜʘʥʥʘʷ ʨʘʙʦʪʘ. ʋʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ (ɤ-ʩʧʝʮʠʘʣʴʥʘʷ) 
ʬʦʨʤʘʮʠʷ ἅᶰ  ʥʝ ʩʦʜʝʨʞʠʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ (ɤ-ʩʧʝʮʠʘʣʴʥʳʭ) ʧʦʜʬʦʨʤʘʮʠʡ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ ʛʨʫʧʧʳ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʷ, ʧʨʠʥʷʪʳʝ 
ʚ [2, 13 ï 15]. ʇʨʠʚʝʜʝʤ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. ʇʫʩʪʴ  ï ʢʣʘʩʩ ʚʩʝʭ ʛʨʫʧʧ;  ï ʢʣʘʩʩ ʚʩʝʭ ʘʙʝʣʝʚʳʭ 

ʛʨʫʧʧ; ᴑ - ʢʣʘʩʩ ʚʩʝʭ ʧʨʦʩʪʳʭ ʛʨʫʧʧ; ὑὋ  - ʢʣʘʩʩ ʚʩʝʭ ʧʨʦʩʪʳʭ ʛʨʫʧʧ, ʠʟʦʤʦʨʬʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ 

ʬʘʢʪʦʨʘʤ ʛʨʫʧʧʳ Ὃ; ὑ  - ʦʙʲʝʜʠʥʝʥʠʝ ʢʣʘʩʩʦʚ ὑὋ  ʜʣʷ ʚʩʝʭ Ὃᶰ ; ɋ  - ʥʝʧʫʩʪʦʡ ʧʦʜʢʣʘʩʩ ʢʣʘʩ-

ʩʘ ᴑ;  ï ʢʣʘʩʩ ʚʩʝʭ ɋ-ʛʨʫʧʧ, ʪ.ʝ. ʪʘʢʠʭ ʛʨʫʧʧ Ὃ, ʯʪʦ ὑὋ Ṗ ; ὕ Ὃ Ὃᴡ  - ʥʘʠʙʦʣʴʰʘʷ ʥʦʨ-

ʤʘʣʴʥʘʷ ɋ-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ Ὃ. 
ʌʫʥʢʮʠʷ Ὢȡ ᷾   {Oʬʦʨʤʘʮʠʠ ʛʨʫʧʧ}, ʛʜʝ Ὢ ᴂ ,ɲ ʥʘʟʳʚʘʝʪʩʷ ɋF-ʬʫʥʢʮʠʝʡ; ʬʫʥʢʮʠʷ Ὣ: 

ᴑᴼ ʬʦʨʤʘʮʠʠ ʛʨʫʧʧ} ʥʘʟʳʚʘʝʪʩʷ F-ʬʫʥʢʮʠʝʡ; ʬʫʥʢʮʠʷ •ȡᴑ {Oʥʝʧʫʩʪʳʝ ʬʦʨʤʘʮʠʠ ʌʠʪʪʠʥʛʘ} ʥʘʟʳ-

ʚʘʝʪʩʷ FR-ʬʫʥʢʮʠʝʡ. ʌʫʥʢʮʠʠ Ὢ, Ὣ ʠ • ʧʨʠʥʠʤʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʠʟʦʤʦʨʬʥʳʭ ʛʨʫʧʧʘʭ ʠʟ 

ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ [13, ʩ. 126]. ʌʦʨʤʘʮʠʷ  ὊὪȟ• Ὃᶰ  ȿ ὋȾὕ Ὃ ᶰὪ   ̉ ὋȾὋ ᶰ

Ὢὃ ̅̌ ̠̒̃ ̆ ̖ὃᶰ ᷊ὑὋ  ʥʘʟʳʚʘʝʪʩʷ ɋ-ʨʘʩʩʣʦʝʥʥʦʡ  ʬʦʨʤʘʮʠʝʡ ʩ ɋ-ʩʧʫʪʥʠʢʦʤ Ὢ ʠ ʥʘʧʨʘʚʣʝ-

ʥʠʝʤ •. ʌʦʨʤʘʮʠʷ ὊὫȟ• Ὃᶰ  ȿ ὋȾὋ ᶰὫὃ ̅̌ ̠̖̃̒̆ ὃᶰὑὋ  ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʩʣʦʝʥ-

ʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩ ʩʧʫʪʥʠʢʦʤ Ὣ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ • [13, ʩ. 127]. ʆʪʤʝʪʠʤ, ʯʪʦ  ὊὪȟ•  (ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ὊὫȟ• ) ʝʩʪʴ ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ (ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ) ʬʦʨʤʘʮʠʷ, ʛʜʝ • ὃ  ʜʣʷ 

ʣʶʙʦʡ ʛʨʫʧʧʳ ὃᶰᴑ,  - ʢʣʘʩʩ ʚʩʝʭ ʛʨʫʧʧ, ʫ ʢʦʪʦʨʳʭ ʢʘʞʜʳʡ ʛʣʘʚʥʳʡ A-ʬʘʢʪʦʨ ʮʝʥʪʨʘʣʝʥ. ʌʦʨʤʘ-
ʮʠʷ  ὊὪȟ•  (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ὊὫȟ• ), ʛʜʝ • ὃ  ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ ὃᶰᴑ᷊

 ʠ • ὃ  ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ ὃᶰᴑ͵ , ʥʘʟʳʚʘʝʪʩʷ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ (ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ) ʬʦʨ-

ʤʘʮʠʝʡ [13, ʩ. 128]. 

ʇʫʩʪʴ ᴖ - ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ; “Ὃ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʧʨʦʩʪʳʭ ʜʝʣʠʪʝʣʝʡ ʧʦʨʷʜʢʘ 

ʛʨʫʧʧʳ Ὃ; “  - ʦʙʲʝʜʠʥʝʥʠʝ ʤʥʦʞʝʩʪʚ “Ὃ ʜʣʷ ʚʩʝʭ Ὃᶰ ; ɤ  -  ʥʝʧʫʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝ-

ʩʪʚʘ ᴖ;  - ʢʣʘʩʩ ʚʩʝʭ ɤ-ʛʨʫʧʧ, ʪ.ʝ. ʪʘʢʠʭ ʛʨʫʧʧ Ὃ, ʯʪʦ “Ὃ Ṗὕ ; Ὃ Ὃ  - ʥʘʠʙʦʣʴʰʘʷ ʥʦʨ-

ʤʘʣʴʥʘʷ ɤ-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ Ὃ. 
ʌʫʥʢʮʠʷ Ὢȡ᷾  {Oʬʦʨʤʘʮʠʠ ʛʨʫʧʧ}, ʛʜʝ Ὢᴂ ,ɲ ʥʘʟʳʚʘʝʪʩʷ ɤF-ʬʫʥʢʮʠʝʡ; ʬʫʥʢʮʠʷ 

Ὣȡ ᴖŸ{ʬʦʨʤʘʮʠʠ ʛʨʫʧʧ} ʥʘʟʳʚʘʝʪʩʷ ᴖF-ʬʫʥʢʮʠʝʡ; ʬʫʥʢʮʠʷ ȡ ᴖ Ÿ{ʥʝʧʫʩʪʳʝ ʬʦʨʤʘʮʠʠ ʌʠʪʪʠʥʛʘ} 
ʥʘʟʳʚʘʝʪʩʷ ᴖFR-ʬʫʥʢʮʠʝʡ. ʌʦʨʤʘʮʠʷ ὊὪȟ Ὃᶰ  ȿ ὋȾὕ Ὃ ᶰὪ  ̉ ὋȾὋ ᶰ

Ὢὴ ̅̌ ̠̖̃̒̆ ὴᶰὋ“᷊  ʥʘʟʳʚʘʝʪʩʷ ɤ-ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩ ɤ-ʩʧʫʪʥʠʢʦʤ Ὢ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ  
[4, ʩ. 45]. ʆʪʤʝʪʠʤ, ʯʪʦ ὊὪȟ  (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ὊὫȟ ) ʝʩʪʴ ɤ-ʣʦʢʘʣʴʥʘʷ (ʣʦʢʘʣʴʥʘʷ) 

ʬʦʨʤʘʮʠʷ, ʛʜʝ  ὴ  ʜʣʷ ʣʶʙʦʛʦ ὴɴ  ᴖ,  ʠ  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʣʘʩʩ ʚʩʝʭ ὴᴂ-ʛʨʫʧʧ ʠ 

ʢʣʘʩʩ ʚʩʝʭ ὴ-ʛʨʫʧʧ. ʌʦʨʤʘʮʠʷ ὊὪȟ  (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ὊὫȟ ), ʛʜʝ  ὃ  

ʜʣʷ ʣʶʙʦʛʦ ὴɴ .ʥʘʟʳʚʘʝʪʩʷ ɤ-ʩʧʝʮʠʘʣʴʥʦʡ (ʩʧʝʮʠʘʣʴʥʦʡ) ʬʦʨʤʘʮʠʝʡ [13, ʩ. 40] , 

ʇʫʩʪʴ  ʠ  ï ʢʣʘʩʩʳ ʛʨʫʧʧ. ʊʦʛʜʘ  = (Ὃᶰ   ȿ Ὃ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʫʶ ʧʦʜʛʨʫʧʧʫ ὔẄ  ʩ 
ὋȾὔᶰ ). ʇʫʩʪʴ ὤȿ ὴɴ   ᷊ . ɋ-ʩʧʫʪʥʠʢ Ὣ ɋ-ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʩʦʛʣʘʩʦ-

ʚʘʥʥʳʤ ʩ ɤ-ʩʧʫʪʥʠʢʦʤ Ὢ ɤ-ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʠ, ʝʩʣʠ Ὣὤ Ὢὴ ʜʣʷ ʣʶʙʦʛʦ ὴᶰʠ Ὣ ᴂ 

Ὢ-ᴂ. ʉʧʫʪʥʠʢ Ὣ ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʩʦ ʩʧʫʪʥʠʢʦʤ  Ὢ  ʚʝʝʨʥʦʡ ʬʦʨ

ʤʘʮʠʠ, ʝʩʣʠ Ὣὤ Ὢὴ ʜʣʷ ʣʶʙʦʛʦ p ᶰᴖ. ʇʫʩʪʴ • ʠ  ï ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ɤ-ʚʝʝʨʥʦʡ ʠ 

 -ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʡ. ʅʘʧʨʘʚʣʝʥʠʷ • ʠ  ʥʘʟʳʚʘʶʪʩʷ ʢʦʣʣʠʥʝʘʨʥʳʤʠ, ʝʩʣʠ  •ὴ ὤ  ʜʣʷ 

ʣʶʙʦʛʦ ὴɴ ᴖ. 

ʇʫʩʪʴ {ȿ Ὥɴ Ὅ} ï ʥʝʢʦʪʦʨʘʷ ʩʠʩʪʝʤʘ ʥʝʧʫʩʪʳʭ ʧʦʜʢʣʘʩʩʦʚ  ʢʣʘʩʩʘ . ʊʦʛʜʘ ἅᶰ  (ʚ 
ʯʘʩʪʥʦʩʪʠ, ṥȣṥ , ʝʩʣʠ Ὅ ρȟȣȟὸ), ʝʩʣʠ ʜʣʷ ʣʶʙʳʭ ʨʘʟʣʠʯʥʳʭ Ὥ, Ὦɴ Ὅ ʠʤʝʝʪ ʤʝʩʪʦ 



 

 

 

᷊ ρ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʘʷ ʛʨʫʧʧʘ Ὃᶰ  ʠʤʝʝʪ ʚʠʜ Ὃ ὃȟȣ ȟὃ, ʛʜʝ ὃ ᶰ

 ȟȣ ȟὃ  ɴ , ʜʣʷ ʥʝʢʦʪʦʨʳʭ ὭȟȣȟὭᶰὍ [3, ʩ. 171]. 

 ʇʨʠʚʝʜʸʤ ʬʦʨʤʫʣʠʨʦʚʢʠ ʫʪʚʝʨʞʜʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʩʪʘʪʴʠ. 

ʄʞʥʥʙ 1 ([3], ʣʝʤʤʘ 4.3.4). ʇʫʩʪʴ  ï ʬʦʨʤʘʮʠʷ, Ὥɴ Ὅ, ἅᶰ  ʠ  ï ʥʝʧʫʩʪʘʷ ʧʦʜʬʦʨ-
ʤʘʮʠʷ ʬʦʨʤʘʮʠʠ . ʊʦʛʜʘ ἅᶰ ᷊ . 

ʄʞʥʥʙ 2 ([15], ʩʣʝʜʩʪʚʠʝ 4.4 ʪʝʦʨʝʤʳ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ). ʇʫʩʪʴ ʩʧʝʮʠʘʣʴʥʘʷ- ὛὊὪ  ï 

ʬʦʨʤʘʮʠʷ,  ᷊ ὤȿ ὴɴ  , ᴎ  ὄὊὬ ï ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ ʩ ɋ-ʩʧʫʪʥʠʢʦʤ Ὤ ʩʦ-

ʛʣʘʩʦʚʘʥʥʳʤ ʩ Ὢ ʪʘʢʠʤ, ʯʪʦ Ὤὃ  ʜʣʷ ʣʶʙʦʛʦ ὃᶰ ͵ . ʊʦʛʜʘ Ὂ ᴎ. 

ʄʞʥʥʙ 3 ([16], ʩʣʝʜʩʪʚʠʝ ʣʝʤʤʳ 2). ʇʫʩʪʴ  ï ʬʦʨʤʘʮʠʷ, Ὥɴ Ὅ, ʠ  ἅᶰ . ɽʩʣʠ   ï ɋ-
ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ, ʪʦ ʬʦʨʤʘʮʠʷ  ̫ ʚʣʷʝʪʩʷ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʝʡ. 

ʄʞʥʥʙ 4 ([17], ʩʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 3). ʇʫʩʪʴ  ï ʬʦʨʤʘʮʠʷ, Ὥɴ Ὅ, ʠ  ἅᶰ . ɽʩʣʠ   ï ɤ-

ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ, ʪʦ ʬʦʨʤʘʮʠʷ  ̫ ʚʣʷʝʪʩʷ ɤ-ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʘʮʠʝʡ. 
ʄʞʥʥʙ 5.  ʇʫʩʪʴ   ὤȿ ὴɴ  ,  ὄὊὪ  ï ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ ʩ ɋ-

ʩʧʫʪʥʠʢʦʤ Ὢ,  “ . ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ɤ-ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ ᴎ ʪʘʢʘʷ, ʯʪʦ  Ὂ ᴎ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʦʩʢʦʣʴʢʫ  Ṗ , ʪʦ  ᷊  . ʊʦʛʜʘ  “ ᷊  ʠ, ʟʥʘʯʠʪ,  

ὤȿ ὴɴ  . 

ʇʫʩʪʴ Ὤ ï ɤF-ʬʫʥʢʮʠʷ ʪʘʢʘʷ, ʯʪʦ Ὤὴ Ὢὤ  ʜʣʷ ʣʶʙʦʛʦ ὴɴ ʠ Ὤᴂ  Ὢ ᴂ. ʊʦʛʜʘ ʩʫ-

ʱʝʩʪʚʫʝʪ ɤ-ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ ᴎ  ὛὊὬ, ʧʨʠʯʝʤ ɤ-ʩʧʫʪʥʠʢ Ὤ ʬʦʨʤʘʮʠʠ ᴎ ʠ ɋ-ʩʧʫʪʥʠʢ  Ὢ 
ʬʦʨʤʘʮʠʠ  ʷʚʣʷʶʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʤ:  ᷊ ὤȿ ὴɴ    ,  ᴎ ï ɤ-

ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ ʩ ɤ-ʩʧʫʪʥʠʢʦʤ Ὤ,  ï ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ ʩ ɋ-ʩʧʫʪʥʠʢʦʤ Ὢ, ʩʦʛʣʘʩʦ-
ʚʘʥʥʳʤ ʩ Ὤ, ʠ  ͵ .ɲ ʊʦʛʜʘ ʧʦ ʣʝʤʤʝ 2 ᴎ. ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʋʞʧʩʞʥʙ 1. ʇʫʩʪʴ ἅᶰ , ʛʜʝ  ï ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ, ʫ ʢʦʪʦʨʦʡ ʥʝʪ ʤʘʢʩʠ-

ʤʘʣʴʥʳʭ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ. ʊʦʛʜʘ  ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ 
ʧʦʜʬʦʨʤʘʮʠʡ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʦ ʣʝʤʤʝ 3 ʬʦʨʤʘʮʠʷ  ʷʚʣʷʝʪʩʷ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʝʡ. ɼʦʧʫʩʪʠʤ, ʯʪʦ 
ʬʦʨʤʘʮʠʷ  ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʫʶ ʧʦʜʬʦʨʤʘʮʠʶ . ʊʦʛʜʘ ʧʦ ʣʝʤʤʝ 1 ʬʦʨʤʘʮʠʷ 

 ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʩʪʨʦʝʥʠʝ: ἅᶰ ᷊ . ʊʘʢ ʢʘʢ Ṓ , ʪʦ ʩʫʱʝʩʪʚʫʝʪ Ὦɴ Ὅ ʪʘʢʦʝ, ʯʪʦ 
᷊ Ȣ ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ᷊ Ṓ . ʇʦʩʢʦʣʴʢʫ ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ ʬʦʨʤʘʮʠʷ  ʥʝ ʠʤʝʝʪ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʧʦʜʬʦʨʤʘʮʠʡ, ʪʦ ʚ  ʥʘʡʜʝʪʩʷ ʪʘʢʘʷ ʩʦʙʩʪʚʝʥʥʘʷ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ 

ʧʦʜʬʦʨʤʘʮʠʷ ᴎ, ʯʪʦ ᷊ Ṓᴎ Ṓ . 

 ʇʫʩʪʴ ṥ ᶰ͵ ᷊  ʠ ᴎ ᴎṥ . ʇʦ ʣʝʤʤʝ 3 ʬʦʨʤʘʮʠʷ ᴎ  ʷʚʣʷʝʪʩʷ ɋ-

ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʧʦʜʬʦʨʤʘʮʠʝʡ. ʊʦʛʜʘ ṥ ᶰ ᷊ Ṓᴎ ṥ ṥ ᶰ͵ ᷊ Ṓ

ṥ ᶰ   ʠ ʧʦʵʪʦʤʫ  Ṓᴎ Ṓ . ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʟʘʜʘʥʠʝʤ Ȣ  ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʥʝ 
ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʧʦʜʬʦʨʤʘʮʠʡ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ.  

ʊʤʞʝʪʫʛʡʞ 1. ʇʫʩʪʴ ἅᶰ , ʛʜʝ  ï ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ, ʫ ʢʦʪʦʨʦʡ ʥʝʪ ʤʘʢʩʠ-
ʤʘʣʴʥʳʭ ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ. ʊʦʛʜʘ  ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʧʦʜ-
ʬʦʨʤʘʮʠʡ. 

ʋʞʧʩʞʥʙ 2. ʇʫʩʪʴ ἅᶰ , ʛʜʝ  ï ɤ-ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ, ʫ ʢʦʪʦʨʦʡ ʥʝʪ ʤʘʢʩʠʤʘʣʴ-

ʥʳʭ ɤ-ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʤʘʮʠʡ. ʊʦʛʜʘ  ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ɤ-ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʬʦʨʤʘ-
ʮʠʡ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʦ ʣʝʤʤʝ 4 ʬʦʨʤʘʮʠʷ  ʷʚʣʷʝʪʩʷ ɤ-ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʘʮʠʝʡ.  ʇʫʩʪʴ Ὢ ï ɤ-

ʩʧʫʪʥʠʢ ɤ-ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ ,  ɋ ὤ  ήᶰ ,   ὄὬ  ï ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘ-

ʮʠʷ ʩ ɋ-ʩʧʫʪʥʠʢʦʤ Ὤ, ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʩ Ὢ, Ὥɴ Ὅ. ʊʦʛʜʘ  ᷊   ʠ ʧʦ ʣʝʤʤʝ 2  , Ὥɴ Ὅ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ,  ï ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʧʦʜʬʦʨʤʘʮʠʷ ʬʦʨʤʘʮʠʠ , Ὥɴ Ὅ. 

ʇʫʩʪʴ Ὥɴ Ὅ. ʇʦʢʘʞʝʤ, ʯʪʦ ʚ ʬʦʨʤʘʮʠʠ  ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʧʦʜ-

ʬʦʨʤʘʮʠʡ. ɼʦʧʫʩʪʠʤ, ʯʪʦ  ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʫʶ ʧʦʜʬʦʨʤʘʮʠʶ . ʊʦʛʜʘ 

ὑ Ṗὑ Ṗὑ Ṗ . ʊʘʢ ʢʘʢ   ὤȿ ήɴ  , ʪʦ  “  . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʣʝʤʤʝ 5 



 

 

 

 ï ɤ-ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ. 
ʇʦʢʘʞʝʤ, ʯʪʦ  ï  ʤʘʢʩʠʤʘʣʴʥʘʷ ɤ-ʩʧʝʮʠʘʣʴʥʘʷ ʧʦʜʬʦʨʤʘʮʠʷ . ʆʪʤʝʪʠʤ, ʯʪʦ Ṓ . ɼʦ-

ʧʫʩʪʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ɤ-ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ  ʪʘʢʘʷ, ʯʪʦ Ṓ Ṓ . ʇʦ ʣʝʤʤʝ 2  ʷʚʣ̫-
ʝʪʩʷ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʝʡ. ʊʦʛʜʘ ʬʦʨʤʘʮʠʷ  ʥʝ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ 

ʧʦʜʬʦʨʤʘʮʠʝʡ ʬʦʨʤʘʮʠʠ . ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ï ʤʘʢʩʠʤʘʣʴʥʘʷ ɤ-

ʩʧʝʮʠʘʣʴʥʘʷ ʧʦʜʬʦʨʤʘʮʠʷ ʠʟ , ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʫʩʣʦʚʠʶ. ʇʦʵʪʦʤʫ ʬʦʨʤʘʮʠʷ  ʥʝ ʠʤʝʝʪ ʤʘʢʩʠ-
ʤʘʣʴʥʳʭ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʧʦʜʬʦʨʤʘʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʪʝʦʨʝʤʝ 1  ʥʝ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ɋ-
ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʧʦʜʬʦʨʤʘʮʠʡ. 

ʇʦʢʘʞʝʤ, ʯʪʦ  ʥʝ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ɤ-ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʬʦʨʤʘʮʠʡ. ɼʦʧʫʩʪʠʤ, ʯʪʦ  ï ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ɤ-ʩʧʝʮʠʘʣʴʥʘʷ ʧʦʜʬʦʨʤʘʮʠʷ ʠʟ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ï ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʧʦʜʬʦʨʤʘʮʠʷ. 

ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʧʦʜʬʦʨʤʘʮʠʷ ᴎ ʪʘʢʘʷ, ʯʪʦ ṒᴎṒ . ʇʦ ʣʝʤʤʝ 5 ᴎ ï ɤ-
ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ ʠ, ʟʥʘʯʠʪ,  ʥʝ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ɤ-ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʬʦʨʤʘʮʠʝʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ,  ʥʝ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ɤ-ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʬʦʨʤʘʮʠʡ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 
ʊʤʞʝʪʫʛʡʞ 2. ʇʫʩʪʴ ἅᶰ , ʛʜʝ  ï ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ, ʫ ʢʦʪʦʨʦʡ ʥʝʪ ʤʘʢʩʠʤʘʣʴ-

ʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʤʘʮʠʡ. ʊʦʛʜʘ  ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʬʦʨʤʘʮʠʡ.  
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ɋ ɤ

ʄʘʛʠʩʪʨʘʥʪ 
ʅʘʧʨʘʚʣʝʥʠʷ çʄʘʪʝʤʘʪʠʢʘè 

ʌɻɹʆʋ ɺʆ çɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ. ɻ. ʇʝʪʨʦʚʩʢʦʛʦè  
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʧʩʧʣʡʦʙ ʅʙʩʡʦʙ ʅʡʮʙʢʤʧʛʦʙ 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ,  
ʌɻɹʆʋ ɺʆ çɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ.ɻ.ʇʝʪʨʦʚʩʢʦʛʦè 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ ʛʨʫʧʧʳ. ʌʦʨʤʘʮʠʷ  ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʥʘʟʳʚʘ-
ʝʪʩʷ Ű-ʟʘʤʢʥʫʪʦʡ, ʛʜʝ Ű ï ʧʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ, ʝʩʣʠ †Ὃ Ṗ  ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ Ὃ. ɺ ʨʘʙʦʪʝ ʫʩʪʘ-
ʥʘʚʣʠʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ Ű-ʟʘʤʢʥʫʪʦʩʪʴʶ ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ (ɤ-ʮʝʥʪʨʘʣʴʥʦʡ) ʬʦʨʤʘʮʠʠ ʠ Ű-
ʟʘʤʢʥʫʪʦʩʪʴʶ ʝʸ ɋ-ʩʧʫʪʥʠʢʘ (ɤ-ʩʧʫʪʥʠʢʘ) ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ † ίὲ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ † ίὲ . 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʥʝʯʥʘʷ ʛʨʫʧʧʘ, ʢʣʘʩʩ ʛʨʫʧʧ, ʬʦʨʤʘʮʠʷ ʛʨʫʧʧ, ʧʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ, ɋ-
ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʬʦʨʤʘʮʠʷ, ɤ-ʮʝʥʪʨʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ. 
 

ON PROPERTIES OF ɋ-COMPOSITION AND ɤ -CENTRAL FORMATIONS OF FINITE GROUPS 
 

Kochergina Alla Nikolaevna 
 
Annotation: the article deals only with finite groups. Formation  of finite groups is called †-closed where † is 
a subgroup functor if †Ὃ Ṗ  for any group Ὃ. In this paper we establish the relationship between the †-
closeness of an ɋ-composition (an ɤ-central) formation and the Ű-closeness of its ɋ-satellite (ɤ-satellite) in the 

case when † ίὲ (respectively † ίὲ). 
Keywords: finite group, class of groups, formation of groups, subgroup functor, ɋ-composition formation, ɤ-
central formation. 

 
ɺ ʪʝʦʨʠʠ ʢʣʘʩʩʦʚ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʣʦʢʘʣʴʥʳʝ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ 

ʬʦʨʤʘʮʠʠ. ʃʦʢʘʣʴʥʳʝ ʬʦʨʤʘʮʠʠ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ɺ. ɻʘʰʶʮʦʤ ʚ 1963 ʛʦʜʫ [1], ʘ ʢʦʤʧʦ-
ʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ ï ʃ.ɸ. ʐʝʤʝʪʢʦʚʳʤ ʚ 1974 ʛʦʜʫ [2]. ɺ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʡ ʜʘʥʥʳʭ ʬʦʨʤʘʮʠʡ ʣʝ-
ʞʠʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʘ ʠʤʝʥʥʦ, ʜʘʥʥʳʝ ʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ, ʥʘʟʳ-
ʚʘʝʤʳʭ ʩʧʫʪʥʠʢʘʤʠ. 

ɺ 1997 ʛʦʜʫ ʃ.ɸ. ʐʝʤʝʪʢʦʚʳʤ ʠ ɸ.ʅ. ʉʢʠʙʦʡ ʚ ʢʘʯʝʩʪʚʝ ʦʙʦʙʱʝʥʠʷ ʧʦʥʷʪʠʷ ʣʦʢʘʣʴʥʦʩʪʠ ʙʳʣʠ 
ʦʧʨʝʜʝʣʝʥʳ ɤ-ʣʦʢʘʣʴʥʳʝ ʬʦʨʤʘʮʠʠ [3], ʘ ʚ 1998 ʛʦʜʫ ɺ.ɸ. ɺʝʜʝʨʥʠʢʦʚʳʤ ʠ ɼ.ɻ. ʂʦʧʪʶʭ ʦʧʨʝʜʝʣʝʥʳ ɋ-
ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ, ʷʚʣʷʶʱʠʝʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʦʙʱʝʥʠʝʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʬʦʨʤʘʮʠʡ [4]. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʧʦʣʫʯʠʣ ʚ ʢʦʥʮʝʧʮʠʠ ɤ-ʚʝʝʨʥʦʩʪʠ ʠ ɋ-
ʨʘʩʩʣʦʝʥʥʦʩʪʠ ʬʦʨʤʘʮʠʡ, ʧʨʝʜʣʦʞʝʥʥʦʡ ɺ.ɸ. ɺʝʜʝʨʥʠʢʦʚʳʤ ʚ 1999 ʛʦʜʫ. ɺ ʨʘʙʦʪʘʭ [5, 6] ʙʳʣʠ ʦʧʨʝ-
ʜʝʣʝʥʳ ɤ-ʚʝʝʨʥʳʝ ʠ ɋ-ʨʘʩʩʣʦʝʥʥʳʝ ʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 
ʬʫʥʢʮʠʡ ī ʬʫʥʢʮʠʠ-ʩʧʫʪʥʠʢʘ ʠ ʬʫʥʢʮʠʠ-ʥʘʧʨʘʚʣʝʥʠʷ. 



 

 

 

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ ʨʘʙʦʪʘʭ [5, 6], ɤ-ʚʝʝʨʥʳʝ ʠ ɋ-ʨʘʩʩʣʦʝʥʥʳʝ ʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ 
ʦʙʦʙʱʝʥʠʝʤ ɤ-ʣʦʢʘʣʴʥʳʭ ʠ ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʬʦʨʤʘʮʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʟʘʜʘʯʘ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʬʦʨʤʘʮʠʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʢʣʘʩʩʘʤʠ ʛʨʫʧʧ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʥʘʩʪʦʷ-
ʱʝʝ ʚʨʝʤʷ. 

ʀʟʫʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ɋ-ʨʘʩʩʣʦʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʟʘʥʠʤʘʣʠʩʴ ʖ.ɸ. ɽʣʦʚʠʢʦʚʘ, 
ʅ.ɺ. ʉʠʣʝʥʦʢ, ʄ.ʄ. ʉʦʨʦʢʠʥʘ, ʄ.ɸ. ʂʦʨʧʘʯʝʚʘ, ɽ.ʅ. ɼʝʤʠʥʘ ʠ ʜʨʫʛʠʝ (ʩʤ., ʥʘʧʨʠʤʝʨ, [7ï11]). ʆʜʥʠʤ ʠʟ 
ʚʘʞʥʳʭ ʚʠʜʦʚ ɤ-ʚʝʝʨʥʳʭ ʬʦʨʤʘʮʠʡ ʷʚʣʷʶʪʩʷ ɤ-ʮʝʥʪʨʘʣʴʥʳʝ ʬʦʨʤʘʮʠʠ, ʘ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʦʜʠʥ 
ʠʟ ʛʣʘʚʥʳʭ ʚʠʜʦʚ ɋ-ʨʘʩʩʣʦʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ.  ʅʘʩʪʦʷʱʘʷ 
ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʚʦʡʩʪʚʘ Ű-ʟʘʤʢʥʫʪʦʩʪʠ ɤ-ʮʝʥʪʨʘʣʴʥʦʡ (ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ) ʬʦʨʤʘʮʠʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚ ʝʝ ɤ-ʩʧʫʪʥʠʢʘ (ɋ-ʩʧʫʪʥʠʢʘ). 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ ʛʨʫʧʧʳ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ 
ʥʘʡʪʠ ʚ [5, 6, 12]. ʇʨʠʚʝʜʝʤ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʇʫʩʪʴ  ï ʢʣʘʩʩ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ;  ï ʢʣʘʩʩ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʘʙʝʣʝʚʳʭ ʛʨʫʧʧ;  ï ʢʣʘʩʩ ʚʩʝʭ 

ʢʦʥʝʯʥʳʭ p-ʛʨʫʧʧ, ʛʜʝ ὴ ï ʧʨʦʩʪʦʝ ʯʠʩʣʦ;  ᴑ ï ʢʣʘʩʩ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʧʨʦʩʪʳʭ ʛʨʫʧʧ; ɋ ï ʥʝʧʫʩʪʦʡ ʧʦʜ-
ʢʣʘʩʩ ʢʣʘʩʩʘ ᴑ; ᴖ ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ; ɤ ï ʥʝʧʫʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ ᴖ. ʏʝʨʝʟ 
ὑὋ  ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʣʘʩʩ ʚʩʝʭ ʧʨʦʩʪʳʭ ʛʨʫʧʧ, ʠʟʦʤʦʨʬʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʬʘʢʪʦʨʘʤ ʛʨʫʧʧʳ Ὃ; 
ὑ  ï ʦʙʲʝʜʠʥʝʥʠʝ ʢʣʘʩʩʦʚ ὑὋ  ʜʣʷ ʚʩʝʭ Ὃᶰ , ʛʜʝ  ï ʢʣʘʩʩ ʛʨʫʧʧ. 

ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ ʛʨʫʧʧ. ʊʦʛʜʘ  ʦʙʦʟʥʘʯʘʝʪ ʢʣʘʩʩ ʛʨʫʧʧ, ʧʦʨʦʞʜʝʥʥʳʡ ; ʚ ʯʘʩʪ-

ʥʦʩʪʠ, Ὃ ï ʢʣʘʩʩ ʚʩʝʭ ʛʨʫʧʧ, ʠʟʦʤʦʨʬʥʳʭ ʛʨʫʧʧʝ Ὃ. 
ʏʝʨʝʟ  ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʣʘʩʩ ʚʩʝʭ ɋ-ʛʨʫʧʧ, ʪ.ʝ. ʪʘʢʠʭ ʛʨʫʧʧ, ʜʣʷ ʢʦʪʦʨʳʭ ὑὋ Ṗ . ʇʫʩʪʴ 

ὃᶰᴑ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ; . ʏʝʨʝʟ  ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʢʣʘʩʩ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ, ʫ ʢʦʪʦʨʳʭ ʢʘʞʜʳʡ ʛʣʘʚʥʳʡ A-ʬʘʢʪʦʨ ʮʝʥʪʨʘʣʝʥ.  
ʌʫʥʢʮʠʠ Ὢȡ ᷾  {Oʬʦʨʤʘʮʠʠ ʛʨʫʧʧ}, ʛʜʝ Ὢ  ;ɲ Ὣȡᴑ {Oʬʦʨʤʘʮʠʠ ʛʨʫʧʧ}; •ȡᴑ {Oʥʝ-

ʧʫʩʪʳʝ ʬʦʨʤʘʮʠʠ ʌʠʪʪʠʥʛʘ} ʥʘʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ -ʬʫʥʢʮʠʝʡ; F-ʬʫʥʢʮʠʝʡ; FR-ʬʫʥʢʮʠʝʡ. ʌʫʥʢ-
ʮʠʠ Ὢ, Ὣ ʠ • ʧʨʠʥʠʤʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʠʟʦʤʦʨʬʥʳʭ ʛʨʫʧʧʘʭ ʠʟ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ [6, ʩ. 
126]. 

ʌʦʨʤʘʮʠʷ  ὊὪȟ• Ὃᶰ  ȿ ὋȾ/ Ὃ ᶰὪ   ʠ ὋȾὋ ᶰὪὃ ʜʣʷ ʚʩʝʭ ὃᶰ ᷊

ὑὋ  ʥʘʟʳʚʘʝʪʩʷ ɋ-ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩ ɋ-ʩʧʫʪʥʠʢʦʤ Ὢ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ •; ʬʦʨʤʘʮʠʷ 
ὊὫȟ• Ὃᶰ  ȿ ὋȾὋ ᶰὫὃ ʜʣʷ ʚʩʝʭ ὃᶰὑὋ  ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩʦ 

ʩʧʫʪʥʠʢʦʤ Ὣ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ • [6, ʩ. 127]. ʌʦʨʤʘʮʠʷ  ὊὪȟ•  (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ὊὫȟ• ) 

ʥʘʟʳʚʘʝʪʩʷ ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ (ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ), ʠʣʠ, ʢʦʨʦʪʢʦ,  ὅ-ʬʦʨʤʘʮʠʝʡ (C-ʬʦʨʤʘʮʠʝʡ), ʝʩʣʠ 
•ὃ  [6, ʩ. 128]. ʅʘʧʨʘʚʣʝʥʠʝ ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ (ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ) ʬʦʨʤʘʮʠʠ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʯʝʨʝʟ •. ʅʘʧʨʘʚʣʝʥʠʝ • ɋ-ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ r-ʥʘʧʨʘʚʣʝʥʠʝʤ, ʝʩʣʠ •ὃ
•ὃ ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ ὃᶰᴑ [13, ʩ. 218]. 

ʏʝʨʝʟ  ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʣʘʩʩ ʚʩʝʭ ɤ-ʛʨʫʧʧ, ʪ.ʝ. ʪʘʢʠʭ ʛʨʫʧʧ, ʜʣʷ ʢʦʪʦʨʳʭ “Ὃ Ṗ. 

ʌʫʥʢʮʠʠ Ὢȡ᷾  {Oʬʦʨʤʘʮʠʠ ʛʨʫʧʧ}; Ὣȡᴖ {Oʬʦʨʤʘʮʠʠ ʛʨʫʧʧ}; •ȡᴖ {Oʥʝʧʫʩʪʳʝ ʬʦʨʤʘʮʠʠ 
ʌʠʪʪʠʥʛʘ} ʥʘʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ -ʬʫʥʢʮʠʝʡ; ᴖὊ-ʬʫʥʢʮʠʝʡ; ᴖὊὙ-ʬʫʥʢʮʠʝʡ [5, ʩ. 3].  

ʌʦʨʤʘʮʠʷ ὊὪȟ Ὃᶰ  ȿ ὋȾ/ Ὃ ᶰὪ  ʠ ὋȾὋ ᶰὪὴ ʜʣʷ ʚʩʝʭ ὴᶰ᷊

“Ὃ  ʥʘʟʳʚʘʝʪʩʷ ɤ-ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩ ɤ-ʩʧʫʪʥʠʢʦʤ Ὢ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ; ʬʦʨʤʘʮʠʷ 
ὊὫȟ Ὃᶰ  ȿ ὋȾὋ ᶰὫὴ ʜʣʷ ʚʩʝʭ ὴɴ “Ὃ  ʥʘʟʳʚʘʝʪʩʷ ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩʦ ʩʧʫʪʥʠ-

ʢʦʤ Ὣ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ  [5, ʩ. 127]. ʌʦʨʤʘʮʠʷ ,ʥʘʟʳʚʘʝʪʩʷ ɤ-ʮʝʥʪʨʘʣʴʥʦʡ ʠʣʠ, ʢʦʨʦʪʢʦ ὊὪȟ 

ὴ ὤ-ʬʦʨʤʘʮʠʝʡ, ʝʩʣʠ  ʜʣʷ ʣʶʙʦʛʦ ὴᶰᴖ [5, ʩ. 12]. 

ʇʫʩʪʴ † ï ʦʪʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʪʘʚʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʩʷʢʦʡ ʛʨʫʧʧʝ Ὃ ʥʝʢʦʪʦʨʫʶ ʥʝʧʫʩʪʫʶ ʩʠ-

ʩʪʝʤʫ †Ὃ ʝʝ ʧʦʜʛʨʫʧʧ. ʆʪʦʙʨʘʞʝʥʠʝ † ʥʘʟʳʚʘʝʪʩʷ ʧʦʜʛʨʫʧʧʦʚʳʤ ʬʫʥʢʪʦʨʦʤ, ʝʩʣʠ †Ὃ

†Ὃ  ʜʣʷ ʣʶʙʦʛʦ ʠʟʦʤʦʨʬʠʟʤʘ • ʢʘʞʜʦʡ ʛʨʫʧʧʳ Ὃ [12, ʩ. 13]. 

ʌʦʨʤʘʮʠʷ  ʥʘʟʳʚʘʝʪʩʷ Ű-ʟʘʤʢʥʫʪʦʡ, ʝʩʣʠ †Ὃ Ṗ  ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ Ὃᶰ  [10, ʩ. 23]. ɋ-
ʩʧʫʪʥʠʢ (ɤ-ʩʧʫʪʥʠʢ) ɋ-ʨʘʩʩʣʦʝʥʥʦʡ (ɤ-ʚʝʝʨʥʦʡ) ʬʦʨʤʘʮʠʠ  ʥʘʟʳʚʘʝʪʩʷ Ű-ʟʘʤʢʥʫʪʳʤ, ʝʩʣʠ ʚʩʝ ʝʛʦ 
ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ Ű-ʟʘʤʢʥʫʪʳʤʠ ʬʦʨʤʘʮʠʷʤʠ. 



 

 

 

ʇʫʩʪʴ ὤ ȿ ὴɴ    ᷊ . ɋ-ʩʧʫʪʥʠʢ Ὣ ɋ-ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥ-

ʥʳʤ ʩ ɤ-ʩʧʫʪʥʠʢʦʤ Ὢ ɤ-ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʠ, ʝʩʣʠ Ὣὤ Ὢὴ ʜʣʷ ʣʶʙʦʛʦ ὴᶰʠ Ὣ   Ὢ . 

ʉʧʫʪʥʠʢ Ὣ ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʩʦ ʩʧʫʪʥʠʢʦʤ Ὢ ʚʝʝʨʥʦʡ ʬʦʨʤʘʮʠʠ, ʝʩʣʠ 

Ὣὤ Ὢὴ ʜʣʷ ʣʶʙʦʛʦ ὴᶰᴖ. 

ʇʨʠʚʝʜʝʤ ʬʦʨʤʫʣʠʨʦʚʢʠ ʫʪʚʝʨʞʜʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʩʪʘʪʴʠ. 

ʃʝʤʤʘ 1 (ʊʝʦʨʝʤʘ 5 [13]). ʇʫʩʪʴ  ï ɋ-ʨʘʩʩʣʦʝʥʥʘʷ ʬʦʨʤʘʮʠʷ ʩ ʚʥʫʪʨʝʥʥʠʤ ɋ-ʩʧʫʪʥʠʢʦʤ Ὢ ʠ 
ὥὶ-ʥʘʧʨʘʚʣʝʥʠʝʤ •. ʊʦʛʜʘ Ὢὤ Ṗ  ʜʣʷ ʚʩʝʭ p ʪʘʢʠʭ, ʯʪʦ ὤ ᶰ . 

ʃʝʤʤʘ 2 (ʊʝʦʨʝʤʘ 5 [6]). ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʛʨʫʧʧ. ʊʦʛʜʘ ɋ-ʨʘʩʩʣʦʝʥʥʘʷ ʬʦʨʤʘʮʠʷ 

  Ὂ( , •) ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ •, ʛʜʝ • •, ʦʙʣʘʜʘʝʪ ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʠʥʠʤʘʣʴʥʳʤ  Ὂ-
ʩʧʫʪʥʠʢʦʤ Ὢ ʪʘʢʠʤ, ʯʪʦ Ὢ  Ὢέὶά ὋȾὕ Ὃȿ Ὃᶰ ,  Ὢὃ Ὢέὶά ὋȾὋ ȿ Ὃᶰ  ʜʣʷ 

ʚʩʝʭ ὃᶰ ᷊ὑ  ʠ Ὢὃ  ɲ, ʝʩʣʠ ὃᶰ ͵ὑ . 

ʃʝʤʤʘ 3 (ʉʣʝʜʩʪʚʠʝ 3 [14]). ʇʫʩʪʴ ὊὪȟ•  ï ʚʝʝʨʥʘʷ ʬʦʨʤʘʮʠʷ ʩ p-ʥʘʧʨʘʚʣʝʥʠʝʤ • ʠ 

ᴎ ὊὬȟ  ï ʨʘʩʩʣʦʝʥʥʘʷ ʬʦʨʤʘʮʠʷ ʩ n-ʥʘʧʨʘʚʣʝʥʠʝʤ  ʢʦʣʣʠʥʝʘʨʥʳʤ • ʠ ʩʦ ʩʧʫʪʥʠʢʦʤ Ὤ ʩʦʛʣʘ-
ʩʦʚʘʥʥʳʤ ʩ Ὢ ʪʘʢʠʤ, ʯʪʦ Ὤὃ  ʜʣʷ ʣʶʙʦʛʦ ὃᶰὑ ͵. ʊʦʛʜʘ ᴎ. 

ʃʝʤʤʘ 4 (ʃʝʤʤʘ 5.9 [15]). ʇʫʩʪʴ  ï ʢʣʘʩʩ ʛʨʫʧʧ,  ï ʬʦʨʤʘʮʠʷ. ʊʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʳ ʫʪʚʝʨʞʜʝ-
ʥʠʷ: 

1) ʝʩʣʠ  ï ʥʦʨʤʘʣʴʥʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʢʣʘʩʩ, ʪʦ Ṗ ᶼ ; 

2) ʝʩʣʠ  ʩʦʜʝʨʞʠʪ ʝʜʠʥʠʯʥʫʶ ʛʨʫʧʧʫ, ʪʦ Ṗ ᶼ ; 

3) ʝʩʣʠ  ʠ  ï ʬʦʨʤʘʮʠʠ, ʪʦ ʛʨʫʧʧʘ Ὃᶰ ᶼ  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ Ὃ Ὁ. 

ɺʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʣʝʜʫʶʱʠʝ ʧʦʜʛʨʫʧʧʦʚʳʝ ʬʫʥʢʪʦʨʳ. ʇʫʩʪʴ † ίὲ ï ʧʦʜʛʨʫʧʧʦʚʦʡ 
ʬʫʥʢʪʦʨ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʫʩʣʦʚʠʶ ίὲὋ Ὃ᷾ὌẄẄὋ ȿ Ὄᶰ  ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ Ὃᶰ ; 

ʧʫʩʪʴ † ίὲ ï ʧʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʫʩʣʦʚʠʶ ίὲὋ Ὃ᷾ὌẄẄὋ ȿ Ὄḙ

ὤȟὴɴ   ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ Ὃᶰ . 

ʋʩʪʘʥʦʚʠʤ ʩʚʷʟʴ ʤʝʞʜʫ ίὲ-ʟʘʤʢʥʫʪʦʩʪʴʶ ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʬʦʨʤʘʮʠʠ ʠ ίὲ-ʟʘʤʢʥʫʪʦʩʪʴʶ ʝʝ 
ʚʥʫʪʨʝʥʥʝʛʦ ɋ-ʩʧʫʪʥʠʢʘ. 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ  Ṗ ᷊ὑ , ʛʜʝ  ï ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʬʦʨʤʘʮʠʷ, Ὢ ίὲ-ʟʘʤʢʥʫʪʳʡ 

ʚʥʫʪʨʝʥʥʠʡ ɋ-ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ . ʊʦʛʜʘ  ̫ ʚʣʷʝʪʩʷ ίὲ-ʟʘʤʢʥʫʪʦʡ ʬʦʨʤʘʮʠʝʡ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ Ὃᶰ  (1). ʇʦʢʘʞʝʤ, ʯʪʦ ίὲὋ Ṗ . ʇʫʩʪʴ Ὄ ᶰίὲὋ. ʋʩʪʘʥʦʚʠʤ, 
ʯʪʦ Ὄ ᶰ . ɼʣʷ Ὄ  ʚʦʟʤʦʞʥʳ 2 ʩʣʫʯʘʷ: 

1) Ὄ ᶰὋ; 

2) Ὄ ᶰὌẄẄὋ ȿ Ὄᶰ  . 
ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʚʳʡ ʩʣʫʯʘʡ. ʊʘʢ ʢʘʢ Ὄ Ὃ, ʪʦ ʧʦ (1) Ὄ ᶰ . 

ʈʘʩʩʤʦʪʨʠʤ ʚʪʦʨʦʡ ʩʣʫʯʘʡ. ʇʫʩʪʴ Ὄ ẄẄὋ, Ὄ ᶰ . ʇʦʩʢʦʣʴʢʫ  Ṗ , ʪʦ Ὄ ḙὤ ʜʣʷ ʥʝʢʦʪʦ-

ʨʦʛʦ ὴɴ ᴖ. ʊʘʢ ʢʘʢ ʥʘʧʨʘʚʣʝʥʠʝ •  ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ar-ʥʘʧʨʘʚʣʝʥʠʝʤ, ʪʦ ʧʦ 
ʣʝʤʤʝ 1 Ὢὤ Ṗ  (2).  

ʇʫʩʪʴ Ὢ ï ʤʠʥʠʤʘʣʴʥʳʡ ɋ-ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ . ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ  ὅὊ , ʪʦ ʧʦ ʣʝʤʤʝ 2 
Ὢὃ Ὢέὶά ὑȾὊ ὑȿ ὑᶰ  ʜʣʷ ʣʶʙʦʛʦ ὃᶰ  ᷊ὑ  ʠ Ὢὃ ,ɲ ʝʩʣʠ ὃᶰ ͵ὑ .  

ʇʦʢʘʞʝʤ, ʯʪʦ Ὢὤ .ɲ ɼʦʧʫʩʪʠʤ, ʯʪʦ Ὢὤ .ɲ ʊʦʛʜʘ ὤ ᶰ ͵ὑ , ʪ.ʝ. ὤ ᶱὑ . ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ὑ  ẕ ὑὋ ɴ Ȣ ʇʦʩʢʦʣʴʢʫ Ὄ ẄẄὋ, ʪʦ ὑὌ  ṖὑὋ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ὤ ᶰὑὋ. ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, Ὢὤ .ɲ 

ʉʦʛʣʘʩʥʦ ʣʝʤʤʝ 2 Ὢ  ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʤʠʥʠʤʘʣʴʥʳʡ ɋ-ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ . ʇʦʵʪʦʤʫ Ὢὤ Ṗ

Ὢὤ  ʠ, ʟʥʘʯʠʪ, Ὢὤ .ɲ ʊʦʛʜʘ ʧʦ ʣʝʤʤʝ 4 Ṗ Ὢὤ  (3). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ (2) ʠ (3) ʩʣʝʜʫʝʪ, ʯʪʦ Ṗ Ȣ ʊʘʢ ʢʘʢ Ὄ ᶰ , ʪʦ Ὄ ᶰ . ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ίὲὋ Ṗ . ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ̫ ʚʣʷʝʪʩʷ ίὲ-ʟʘʤʢʥʫʪʦʡ ʬʦʨʤʘʮʠʝʡ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 
ʊʝʦʨʝʤʘ 2. ʇʫʩʪʴ   ɤ-ʮʝʥʪʨʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ, Ὢ ίὲ-ʟʘʤʢʥʫʪʳʡ ʚʥʫʪʨʝʥʥʠʡ ɤ-ʩʧʫʪʥʠʢ 

ʬʦʨʤʘʮʠʠ . ʊʦʛʜʘ  ̫ ʚʣʷʝʪʩʷ ίὲ-ʟʘʤʢʥʫʪʦʡ ʬʦʨʤʘʮʠʝʡ. 



 

 

 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ   ὤȿ ήɴ  ᷊ὑ  (1) ʠ ᴎ  ὅὊὬ ï ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʬʦʨ-

ʤʘʮʠʷ ʩ ɋ-ʩʧʫʪʥʠʢʦʤ Ὤ, ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʩ Ὢ. ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚ Ὤ 

Ὢ  (2) ʠ Ὤὤ Ὢή ʜʣʷ ʣʶʙʦʛʦ ήɴ ᷊  ,ʂʨʦʤʝ ʪʦʛʦ .(3)   . ʊʦʛʜʘ ʧʦ ʣʝʤʤʝ 3 ᴎ.  

ʊʘʢ ʢʘʢ Ὢ  ʚʥʫʪʨʝʥʥʠʡ ɤ-ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ , ʪʦ ʠʟ (2) ʠ (3) ʩʣʝʜʫʝʪ, ʯʪʦ Ὤ  ʚʥʫʪʨʝʥʥʠʡ ɋ-

ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ ᴎ. ʇʦʢʘʞʝʤ, ʯʪʦ Ὤ ίὲ-ʟʘʤʢʥʫʪʳʡ ɋ-ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ ᴎ. ʇʦʩʢʦʣʴʢʫ Ὢ ίὲ-

ʟʘʤʢʥʫʪʳʡ ɤ-ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ , ʪʦ Ὢ   ίὲ-ʟʘʤʢʥʫʪʘʷ ʬʦʨʤʘʮʠʷ (4) ʠ Ὢή ίὲ-ʟʘʤʢʥʫʪʘʷ 
ʬʦʨʤʘʮʠʷ ʜʣʷ ʣʶʙʦʛʦ ήɴ .(5)  

1. ʋʩʪʘʥʦʚʠʤ, ʯʪʦ Ὤ    ίὲ-ʟʘʤʢʥʫʪʘʷ ʬʦʨʤʘʮʠʷ. ʇʫʩʪʴ ὋᶰὬ  . 
ʇʨʦʚʝʨʠʤ, ʯʪʦ ίὲὋ ṖὬ  . ʇʦʩʢʦʣʴʢʫ ὋᶰὬ  ȟ  ʪʦ ʚʚʠʜʫ (2) ὋᶰὪ . ʀʩʭʦʜʷ ʠʟ (4), 

ʧʦʣʫʯʘʝʤ, ʯʪʦ ίὲὋ ṖὪ = Ὤ   (6). 

ʇʦʢʘʞʝʤ, ʯʪʦ ίὲὋ ίὲὋȢ 
ʘ) ʇʫʩʪʴ ὌᶰίὲὋ ʠ Ὄ Ὃ. ʊʦʛʜʘ ὌẄẄὋ ʠ  Ὄḙὤ, ʛʜʝ ὴᶰʊʘʢ ʢʘʢ ὌᶰὑὋ ʠ . 

ὋᶰὬ  , ʪʦ ὌᶰὑὬ  . ʇʦʩʢʦʣʴʢʫ Ὤ  ʚʥʫʪʨʝʥʥʠʡ ɋ-ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ ᴎ, ʪʦ Ὤ  Ṗᴎ ʠ, 

ʟʥʘʯʠʪ, Ὄᶰὑᴎ ὑ . ɺ ʩʠʣʫ (1) ʧʦʣʫʯʘʝʤ Ὄᶰ . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ὌᶰίὲὋ ʠ, ʧʦʵʪʦʤʫ, 

ίὲὋ ṖίὲὋ. 

ʙ) ʇʫʩʪʴ ὑᶰίὲὋ  ʠ ὑ Ὃ. ʊʦʛʜʘ ὑẄẄὋ ʠ  ὑᶰ . ɺ ʩʠʣʫ (1) ὑḙὤ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 

ήɴ ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ὑᶰίὲὋ ʠ ʧʦʵʪʦʤʫ ίὲὋ . ṖίὲὋ. 
ʀʟ ʘ) ʠ ʙ) ʩʣʝʜʫʝʪ, ʯʪʦ ίὲὋ ίὲὋ χ ʠ ʚʚʠʜʫ (6) ʩʧʨʘʚʝʜʣʠʚʦ ʚʢʣʶʯʝʥʠʝ ίὲὋ Ṗ

Ὤ  . ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ Ὤ   ï ίὲ-ʟʘʤʢʥʫʪʘʷ ʬʦʨʤʘʮʠʷ. 

2. ʇʦʢʘʞʝʤ, ʯʪʦ Ὤὤ  ï ίὲ-ʟʘʤʢʥʫʪʘʷ ʬʦʨʤʘʮʠʷ ʜʣʷ ʣʶʙʦʛʦ ήɴ ʇʫʩʪʴ ήᶰʠ Ὃ  . ᶰ

Ὤὤ .  ʋʩʪʘʥʦʚʠʤ, ʯʪʦ ίὲὋ ṖὬὤ Ȣ ʇʦʩʢʦʣʴʢʫ ὋᶰὬὤ ȟ ʪʦ ʚʚʠʜʫ (3) Ὃ ᶰὪή. ʀʩʭʦʜʷ ʠʟ 

(5), ʩʧʨʘʚʝʜʣʠʚʦ ίὲὋ ṖὪή= Ὤὤ  ʜʣʷ ʣʶʙʦʛʦ ήɴ ʂʘʢ ʠ ʚʳʰʝ ʜʣʷ ʛʨʫʧʧʳ Ὃ, ʥʝʪʨʫʜʥʦ . 

ʧʨʦʚʝʨʠʪʴ, ʯʪʦ  ίὲὋ ίὲὋ , ʠ ʧʦʵʪʦʤʫ ίὲὋ ṖὬὤ . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Ὤὤ  ï ίὲ-

ʟʘʤʢʥʫʪʘʷ ʬʦʨʤʘʮʠʷ ʜʣʷ ʣʶʙʦʛʦ ήɴ ʀʟ 1 ʠ 2 ʩʣʝʜʫʝʪ, ʯʪʦ Ὤ . ίὲ-ʟʘʤʢʥʫʪʳʡ ɋ-ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ 
ᴎ. 

ʇʦʩʢʦʣʴʢʫ ᴎ ï ɋ-ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʬʦʨʤʘʮʠʷ,  Ṗ ᷊ὑ ᷊ὑᴎ , Ὤ ίὲ-ʟʘʤʢʥʫʪʳʡ 
ʚʥʫʪʨʝʥʥʠʡ ɋ-ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ ᴎ, ʪʦ ʬʦʨʤʘʮʠʷ ᴎ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ 1. ʊʦʛʜʘ ʧʦ ʪʝʦ-
ʨʝʤʝ 1 ᴎ  ίὲ-ʟʘʤʢʥʫʪʘʷ ʬʦʨʤʘʮʠʷ. ʇʦʢʘʞʝʤ, ʯʪʦ ᴎ  ίὲ-ʟʘʤʢʥʫʪʘʷ ʬʦʨʤʘʮʠʷ. ʇʫʩʪʴ ὢᶰᴎ. 

ʇʨʦʚʝʨʠʤ, ʯʪʦ ίὲὢ Ṗᴎ. ʂʘʢ ʠ ʚʳʰʝ ʜʣʷ ʛʨʫʧʧʳ Ὃ, ʥʝʪʨʫʜʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ  ίὲὢ ίὲὢ . 

ʊʦʛʜʘ ʚ ʩʠʣʫ ίὲ-ʟʘʤʢʥʫʪʦʩʪʠ ʬʦʨʤʘʮʠʠ ᴎ ʧʦʣʫʯʠʤ, ʯʪʦ ίὲὢ Ṗᴎ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ᴎ  ίὲ-
ʟʘʤʢʥʫʪʘʷ ʬʦʨʤʘʮʠʷ. ʊʘʢ ʢʘʢ ᴎ, ʪʦ ʠ  ̫ ʚʣʷʝʪʩʷ ίὲ-ʟʘʤʢʥʫʪʦʡ ʬʦʨʤʘʮʠʝʡ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 
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Abstract: the analysis of antireflection coatings. The developed coatings, which enable to increase luminous 
efficiency of the LEDs without changing their design. Coatings are optimized for any transparent optical mate-
rial. The variation of the refractive indices and thicknesses of the layers allows to obtain the effect for any re-
gion of the spectrum. 
Key words: thin films, interference, enlightenment, led, light efficiency, transmittance 

 
ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʳʰʝʥʠʷ ʩʚʝʪʦʦʪʜʘʯʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʘʢʪʫʘʣʴʥʘ, 

ʧʦʩʢʦʣʴʢʫ ʝʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ, ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ 
ʵʪʦʪ ʚʦʧʨʦʩ ʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʜʣʷ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʣʶʙʦʛʦ ʪʠʧʘ, ʧʦʩʢʦʣʴʢʫ ʫ ʣʶʙʦʛʦ ʩʚʝʪʠʣʴʥʠʢʘ ʠʤʝ-
ʶʪʩʷ ʵʣʝʤʝʥʪʳ ʚʪʦʨʠʯʥʦʡ ʦʧʪʠʢʠ. ʅʦ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʩʚʝʪʦʦʪʜʘʯʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʦʷʪ 
ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ, ʧʦʪʦʤʫ ʢʘʢ  ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯ-
ʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʘ ʧʦʚʳʰʝʥʠʷ ʩʚʝʪʦʦʪʜʘʯʠ ʩʚʝʪʦʜʠʦʜʘ ʥʘ 
ʦʩʥʦʚʝ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙ-
ʣʘʩʪʷʭ ʬʦʪʦʥʠʢʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʧʨʠʝʤʣʝʤʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 
ʧʨʦʩʚʝʪʣʷʶʱʠʭ ʩʣʦʝʚ, ʥʘʥʦʩʠʤʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʛʦʪʦʚʳʡ ʩʚʝʪʦʜʠʦʜ, ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʢʦʥ-
ʩʪʨʫʢʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʨʦʩʚʝʪʣʷʶʱʠʭ ʧʦʢʨʳʪʠʡ [1, ʩ. 82] ʦʩʥʦʚʘʥ ʥʘ ʷʚʣʝʥʠʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ʅʘ 



 

 

 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʜʝʪʘʣʠ (ʨʠʩ.1) ʥʘʥʦʩʷʪ ʪʦʥʢʫʶ ʧʣʝʥʢʫ, ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʢʦʪʦʨʦʡ ʤʝʥʴ-
ʰʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʩʪʝʢʣʘ. 

 

 
 

ʉʡʪ. 1. ʈʩʡʦʯʡʨ ʨʩʧʪʛʞʫʤʞʦʡʸ ʧʨʫʡʣʡ 
 
ʃʫʯ, ʦʪʨʘʞʝʥʥʳʡ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ, ʠ ʣʫʯ, ʦʪʨʘʞʝʥʥʳʡ ʦʪ ʛʨʘʥʠʮʳ ʧʣʝʥʢʘ-ʩʪʝʢʣʦ ʢʦʛʝʨʝʥʪ-

ʥʳ. ʄʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʪʦʣʱʠʥʫ ʧʣʝʥʢʠ ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʦʥʠ ʧʦʛʘʩʠʣʠ ʙʳ ʜʨʫʛ ʜʨʫʛʘ, ʫʩʠ-
ʣʠʚʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʭʦʜʷʱʠʡ ʩʚʝʪ.  ʇʨʠ ʥʘʥʝʩʝʥʠʠ ʧʣʝʥʢʠ ʥʘ ʧʦʜʣʦʞʢʫ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʘ-
ʥʠʷ ʩʠʩʪʝʤʳ çʚʦʟʜʫʭ-ʧʣʝʥʢʘ-ʧʦʜʣʦʞʢʘè ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʣʦʤʣʝʥʠʷ, 
ʢʘʢ ʧʣʝʥʢʠ, ʪʘʢ ʠ ʧʦʜʣʦʞʢʠ. ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʌʨʝʥʝʣʷ, ʩʣʦʡ ʚʝʱʝʩʪʚʘ, ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʢʦʪʦʨʦ-
ʛʦ, ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʧʦʜʣʦʞʢʠ, ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʘʥʠʷ 
ʩʠʩʪʝʤʳ, ʠ ʥʘʦʙʦʨʦʪ, ʩʣʦʡ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ ʚʳʰʝ, ʯʝʤ ʫ ʧʦʜʣʦʞʢʠ, ʫʤʝʥʴʰʠʪ ʢʦʵʬʬʠʮʠʝʥʪ 
ʧʨʦʧʫʩʢʘʥʠʷ ʧʦʜʣʦʞʢʠ ʩ ʥʘʥʝʩʝʥʥʳʤ ʥʘ ʥʝʝ ʩʣʦʝʤ ʚʝʱʝʩʪʚʘ. ʕʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
 

ʉʡʪ. 2. ɼʩʙʭʡʣʡ ʪʨʞʣʫʩʧʛ ʨʩʧʨʬʪʣʙʦʡʸ ʰʡʪʫʧʢ ʨʧʝʤʧʟʣʡ (3), ʪʧ ʪʤʧʞʥ ʝʛʬʧʣʡʪʡ ʣʩʞʥʦʡʸ 
(1), ʡ ʪʧ ʪʤʧʞʥ ʧʣʡʪʡ ʫʡʫʙʦʙ (2) 

 
ʊʘʢʞʝ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʧʫʩʢʘʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʪʨʦʛʦ 

ʟʘʜʘʥʥʦʤ ʩʧʝʢʪʨʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʯʪʦ ʪʦʞʝ ʥʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʠʤʦ, ʧʦʩʢʦʣʴʢʫ ʰʠʨʠʥʘ ʩʧʝʢʪʨʘʣʴʥʦʡ 
ʢʨʠʚʦʡ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʧʣʝʥʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥʳ 
ʩʧʝʢʪʨʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʧʫʩʢʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʜʠʥʘʢʦʚʦʡ ʪʦʣʱʠʥʳ. 
ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʠʚʝʜʝʥʳ ʩʧʝʢʪʨʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʤʘ-
ʪʝʨʠʘʣʘ ï ʜʚʫʦʢʠʩʠ ʢʨʝʤʥʠʷ, ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ, ʥʘʥʝʩʝʥʥʦʛʦ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ.  

 



 

 

 

 
 

ʉʡʪ. 3. ʊʨʞʣʫʩʙʤʵʦʴʞ ʠʙʛʡʪʡʥʧʪʫʡ ʣʧʶʭʭʡʯʡʞʦʫʧʛ ʨʩʧʨʬʪʣʙʦʡʸ ʩʙʠʤʡʰʦʴʮ ʥʙʫʞʩʡʙʤʧʛ 
ʧʝʡʦʙʣʧʛʧʢ ʫʧʤʲʡʦʴ 

 

 
 

ʉʡʪ. 4. ʊʨʞʣʫʩʙʤʵʦʴʞ ʠʙʛʡʪʡʥʧʪʫʡ ʣʧʶʭʭʡʯʡʞʦʫʙ ʨʩʧʨʬʪʣʙʦʡʸ ʝʛʬʧʣʡʪʡ ʣʩʞʥʦʡʸ, ʩʙʠ-
ʤʡʰʦʧʢ ʫʧʤʲʡʦʴ, ʦʙʦʞʪʞʦʦʧʜʧ ʦʙ ʧʩʜʙʦʡʰʞʪʣʧʞ ʪʫʞʣʤʧ 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʠʩʫʥʢʦʚ, ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʪʘʢʠʭ ʩʣʦʝʚ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ 

ʟʘʜʘʯʝʡ, ʠ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʥʝ ʠʟ ʦʜʥʦʛʦ ʩʣʦʷ, ʧʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟʣʦʞʝʥʠʠ ʥʘʥʝʩʝʥʥʳʝ ʧʦʢʨʳʪʠʷ 
ʥʘʟʚʘʥʳ ʩʠʩʪʝʤʦʡ ʩʣʦʝʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʘ ʚʳʙʨʘʥʘ ʨʘʙʦʪʘ [2], ʚ ʢʦʪʦʨʦʡ ʙʳʣʘ ʨʝʰʝʥʘ ʪʝʭʥʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʧʦ ʧʨʦ-



 

 

 

ʩʚʝʪʣʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʝʪʦʜʠʦʜʘ ʠ ʜʦʩʪʠʞʝʥʠʷ ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʝʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʝʛʦ ʩʚʝʪʦʚʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʦʣʱʠʥ ʩʣʦʝʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩ-
ʢʘʥʠʷ ʩʚʝʪʦʚʳʚʦʜʷʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʝʪʦʜʠʦʜʘ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥʳ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʩʚʝʪʦʚʳʚʦ-
ʜʷʱʝʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʩʚʝʪʦʜʠʦʜʘ ʙʝʟ ʧʦʢʨʳʪʠʷ I, ʠ ʩ ʥʘʥʝʩʝʥʥʳʤ ʟʘʱʠʪʥʳʤ ʧʨʦʩʚʝʪʣʷʶʱʠʤ 
ʧʦʢʨʳʪʠʝʤ ʥʘ ʝʛʦ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ II. 

 

 
 

ʉʡʪ. 5. ʊʨʞʣʫʩʙʤʵʦʴʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʨʩʧʨʬʪʣʙʦʡʸ ʪʛʞʫʧʛʴʛʧʝʸʲʞʜʧ ʶʤʞʥʞʦʫʙ ʪʛʞʫʧʝʡ-
ʧʝʙ (I - ʪʨʞʣʫʩʙʤʵʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʪʛʞʫʧʝʡʧʝʙ ʚʞʠ ʨʧʣʩʴʫʡʸ, II - ʪʨʞʣʫʩʙʤʵʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ 
ʪʛʞʫʧʝʡʧʝʙ ʪ ʦʙʦʞʪʞʦʦʴʥ ʠʙʲʡʫʦʴʥ ʨʩʧʪʛʞʫʤʸʷʲʡʥ ʨʧʣʩʴʫʡʞʥ ʦʙ ʞʜʧ ʦʙʩʬʟʦʧʢ ʨʧʛʞʩʮʦʧʪʫʡ) 

 
ʅʘ ʛʨʘʬʠʢʝ ʚʠʜʥʦ, ʯʪʦ ʦʙʣʘʩʪʴ ʧʨʦʩʚʝʪʣʝʥʠʷ ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ ʦʙʣʘʩʪʴ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ. ɺ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʦʭʚʘʪʳʚʘʝʤʦʡ ʧʨʦʩʚʝʪ-
ʣʝʥʠʝʤ, ʥʘ ʚʩʶ ʚʠʜʠʤʫʶ ʯʘʩʪʴ, ʘ ʪʘʢʞʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʠʣʠ ʙʣʠʟʢʦʡ ʠʥʬʨʘʢʨʘʩʥʦʡ 
ʦʙʣʘʩʪʷʤ ʩʧʝʢʪʨʘ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʚʠʜʦʚ ʧʨʦʩʚʝʪʣʷʶʱʠʭ ʧʦ-
ʢʨʳʪʠʡ. ʆʜʥʘʢʦ ʫʚʝʣʠʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʪʦʣʱʠʥʳ ʦʜʥʦʛʦ ʠʟ ʩʣʦʝʚ ʜʚʫʭʩʣʦʡʥʦʡ ʧʣʝʥʢʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦ-
ʷʚʣʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʠʥʠʤʫʤʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠ-
ʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ.  

ʇʨʦʚʦʜʷ ʨʘʙʦʪʳ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʩʚʝʪʣʷʶʱʝʛʦ ʧʦʢʨʳʪʠʷ, ʚʳʷʩʥʝʥʦ, ʯʪʦ ʩʫʤʤʘʨ-
ʥʘʷ ʦʧʪʠʯʝʩʢʘʷ ʪʦʣʱʠʥʘ ʚʩʝʡ ʧʣʝʥʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʫ ʜʣʠʥʫ ʚʦʣʥʳ. ɺʳʙʠʨʘʷ ʩʣʦʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʢʘ-
ʟʘʪʝʣʷʤʠ ʧʨʝʣʦʤʣʝʥʠʷ, ʠ ʫʚʝʣʠʯʠʚʘʷ ʯʠʩʣʦ ʩʣʦʝʚ ʜʦ ʪʨʝʭ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʢʨʳʪʠʝ, ʫ ʢʦʪʦʨʦʛʦ ʟʥʘ-
ʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5% ʚ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ. ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʠʚʝ-
ʜʝʥʘ ʩʧʝʢʪʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʦʛʦ ʧʦʢʨʳʪʠʷ. ʊʘʢʞʝ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʪ-
ʨʘʞʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʣʦʤʣʝʥʠʷ ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʣʦʝʚ ʩʫʤ-
ʤʘʨʥʦʡ ʩʠʩʪʝʤʳ.  

 



 

 

 

 
 
ʉʡʪ. 6. ʊʨʞʣʫʩʙʤʵʦʴʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʝʞʫʙʤʡ ʚʞʠ ʨʧʣʩʴʫʡʸ (1), ʨʧʪʤʞ ʦʙʦʞʪʞʦʡʸ ʧʝʦʧ-

ʪʤʧʢʦʧʜʧ ʨʩʧʪʛʞʫʤʸʷʲʞʜʧ ʨʧʣʩʴʫʡʸ (2), ʝʛʬʮʪʤʧʢʦʧʜʧ ʨʧʣʩʴʫʡʸ (3),  
ʡ ʫʩʞʮʪʤʧʢʦʧʜʧ ʨʧʣʩʴʫʡʸ (4) 

 
ʇʦʩʣʝ ʧʨʦʩʚʝʪʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭʩʣʦʡʥʳʭ ʧʣʝʥʦʢ ʩ ʤʠʥʠʤʫʤʦʤ ʦʪʨʘʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 520 ʥʤ 

(ʢʨʠʚʘʷ 3) ʧʦʣʝ ʟʨʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠʦʙʨʝʪʘʝʪ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʫʶ ʟʝʣʝʥʫʶ ʦʢʨʘʩʢʫ (ʮʚʝʪʦʚʦʡ ʪʦʥ 
555 ʥʤ). ʀʟʙʠʨʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʜʚʫʭʩʣʦʡʥʦʛʦ ʧʨʦʩʚʝʪʣʝʥʠʷ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʧʨʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠʝʤʥʠʢʦʚ. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʫ ʜʚʫʭʩʣʦʡʥʦʛʦ ʧʨʦʩʚʝʪʣʝʥʠʷ ʦʙ-
ʣʘʩʪʴ ʤʘʣʦʛʦ ʦʪʨʘʞʝʥʠʷ ʰʠʨʝ, ʯʝʤ ʫ ʦʜʥʦʩʣʦʡʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʥʦ ʚʩʝ ʝʱʝ ʠʤʝʝʪʩʷ ʤʘʢʩʠʤʫʤ ʢʦʵʬʬʠ-
ʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʝʥ ʜʣʷ ʛʣʘʟʘ ʯʝʣʦʚʝʢʘ, ʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʬʦʪʦʧʨʠʝʤ-
ʥʠʢʦʤ, ʤʘʢʩʠʤʫʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʜʨʫʛʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ, ʩʫʤʤʘʨʥʦʝ ʠʥʪʝ-
ʛʨʘʣʴʥʦʝ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʠʥʳʤ. ʕʣʝʤʝʥʪ ʩ ʪʨʝʭ-
ʩʣʦʡʥʳʤ ʧʨʦʩʚʝʪʣʝʥʠʝʤ ʥʝʩʦʤʥʝʥʥʦ ʚʳʛʣʷʜʠʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ. ʊʘʢʦʝ ʧʨʦʩʚʝʪʣʝʥʠʝ ʧʦʚʳʰʘʝʪ ʩʚʝ-
ʪʦʧʨʦʧʫʩʢʘʥʠʝ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʠ ʦʭʚʘʪʳʚʘʝʪ ʮʝʣʠʢʦʤ ʚʩʶ ʚʠʜʠʤʫʶ ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʘ [3, ʩ. 40].  

ʇʨʠ ʚʳʙʦʨʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʧʨʦʩʚʝʪʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʨʦʩʚʝʪʣʝ-
ʥʠʝ ʧʨʝʩʣʝʜʫʝʪ ʜʚʝ ʮʝʣʠ: ʫʚʝʣʠʯʝʥʠʝ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʧʨʠʙʦʨʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʜʥʦʛʦ 
ʨʘʩʩʝʷʥʥʦʛʦ ʩʚʝʪʘ. ʇʦʩʣʝʜʥʝʝ ʚ ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʩʚʝʪʣʝʥʠʶ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʠʚʦʚ, 
ʧʦʩʢʦʣʴʢʫ ʥʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʟʜʝʩʴ ʥʝ ʪʘʢ ʩʫʱʝʩʪʚʝʥʥʦ. 

ɺ ʢʘʯʝʩʪʚʝ  ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ 
ʨʘʙʦʪʳ ʙʳʣʦ ʥʘʥʝʩʝʥʦ ʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦʩʚʝʪʣʷʶʱʝʝ ʧʦʢʨʳʪʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʚʝʪʦʚʳʚʦʜʷ-
ʱʝʛʦ ʵʣʝʤʝʥʪʘ ʩʚʝʪʦʜʠʦʜʘ ʪʠʧʘ ɸʃ-107. ʇʨʦʩʚʝʪʣʝʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʜʚʫʭʩʣʦʡʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʩʦ-
ʜʝʨʞʘʱʝʛʦ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʣʦʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʝʣʦʤʣʝʥʠʷ n=1,6 ʠ  n=1,4. ʆʧʪʠʯʝʩʢʠʝ ʪʦʣʱʠʥʳ 
ʩʣʦʝʚ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʩ ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʫʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʦʢʘʟʘʣʩʷ ʚ ʩʝ-
ʨʝʜʠʥʝ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʩʚʝʪʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʩʚʝʪʦʜʠʦʜʘ 
ʙʝʣʦʛʦ ʩʚʝʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʩ ʮʚʝʪʥʳʤʠ ʩʚʝʪʦʜʠʦʜʘʤʠ ʚʳʛʦʜʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʫʟʢʠʝ ʦʜʥʦʩʣʦʡ-
ʥʳʝ ʧʨʦʩʚʝʪʣʷʶʱʠʝ ʩʣʦʠ, ʪʦʣʱʠʥʳ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʶʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʚʘʨʴʠʨʦʚʘʪʴ ʤʘʢʩʠʤʫʤ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʩʚʝʪʦʜʠʦʜʘ.  

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ ʜʣʷ 
ʙʝʣʦʛʦ ʩʚʝʪʦʜʠʦʜʘ. ʇʨʦʩʚʝʪʣʝʥʠʝ ʜʚʫʭʩʣʦʡʥʦʝ.  



 

 

 

 
ʉʡʪ. 6 ʀʙʛʡʪʡʥʧʪʫʵ ʣʧʶʭʭʡʯʡʞʦʫʙ ʨʩʧʨʬʪʣʙʦʡʸ ʧʫ ʝʤʡʦʴ ʛʧʤʦʴ ʡʠʤʬʰʞʦʡʸ ʝʤʸ ʚʞʤʧʜʧ 

ʪʛʞʫʧʝʡʧʝʙ 
 

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʦʙʥʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ, ʚ ʚʠʜʝ ʦʜʥʦʩʣʦʡʥʳʭ ʧʦʢʨʳʪʠʡ, ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʩʠʥʝʛʦ (ʢʨʠʚʘʷ 1), ʟʝʣʝʥʦʛʦ (ʢʨʠʚʘʷ 2), ʠ ʢʨʘʩʥʦʛʦ (ʢʨʠʚʘʷ 3) ʩʚʝʪʦʜʠʦʜʦʚ.  

 

 
 
ʉʡʪ. 7. ʀʙʛʡʪʡʥʧʪʫʵ ʣʧʶʭʭʡʯʡʞʦʫʙ ʨʩʧʨʬʪʣʙʦʡʸ ʧʫ ʝʤʡʦʴ ʛʧʤʦʴ ʡʠʤʬʰʞʦʡʸ ʝʤʸ ʪʡʦʞʜʧ 

(ʣʩʡʛʙʸ 1), ʠʞʤʞʦʧʜʧ (ʣʩʡʛʙʸ 2), ʡ ʣʩʙʪʦʧʜʧ (ʣʩʡʛʙʸ 3) ʪʛʞʫʧʝʡʧʝʧʛ 
 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʪʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ, ʧʫʪʝʤ ʦʧʪʠ-
ʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʣʦʝʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʩʚʝʪʦʦʪʜʘʯʠ ʚ ʚʠʜʝ ʧʦʚʳʰʝ-
ʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ, ʧʘʪʝʥʪʥʳʡ ʧʦʠʩʢ ʧʨʦʪʦʪʠʧʦʚ ʠ 
ʘʥʘʣʦʛʦʚ ʫʩʪʨʦʡʩʪʚ, ʠʤʝʶʱʠʭ ʨʝʰʝʥʠʷ ʧʦ ʧʦʩʪʘʚʣʝʥʥʦʤʫ ʚʦʧʨʦʩʫ. ʆʩʫʱʝʩʪʚʣʝʥʳ ʨʘʩʯʝʪʳ ʧʦ ʦʧʪʠʤʠ-
ʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʩʘʤʠʭ ʧʨʦʩʚʝʪʣʷʶʱʠʭ ʧʦʢʨʳʪʠʡ, ʪʦʣʱʠʥ ʩʣʦʝʚ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞ-



 

 

 

ʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʩʚʝʪʦʦʪʜʘʯʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʳ ʦʙʨʘʟʮʳ ʩʚʝʪʦʜʠʦʜʦʚ 
ʨʘʟʥʳʭ ʮʚʝʪʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʩʚʝʪʦʦʪʜʘʯʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʩʧʝʢʪʨʘ. 

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʤʢʘʭ ɻʨʘʥʪʘ ʈʌʌʀ ˉ 17-08-00850 çʉʦʟʜʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʛʨʘʣʴʥʦʡ 
ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʦʧʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʭʘʣʴʢʦʛʝʥʠʜʥʳʭ ʩʪʝʢʦʣè. 
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ʉʪʫʜʝʥʪ 
ʌɻɸʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦè 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʙʠʩʢʚʠʪʥʦʛʦ ʪʝʩʪʘ ʩ ʧʦʣʥʦʡ 
ʟʘʤʝʥʦʡ ʩʘʭʘʨʘ ʥʘ ʩʪʝʚʠʦʟʠʜ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʛʦʪʦʚʳʭ ʙʠʩʢʚʠʪʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ.  ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʝʢʪʠʥʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ 
ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʠ ʦʧʨʝʜʝʣʝʥʘ ʝʛʦ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ 
ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʭ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʷ 
ʩʪʝʚʠʦʟʠʜʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʚʝʜʝʥʠʝʤ ʧʝʢʪʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʫʯʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʴ, ʩʪʝʚʠʦʟʠʜ, 
ʙʠʩʢʚʠʪ, ʧʝʢʪʠʥ. 
 

RESEARCH OF CONSUMER PROPERTIES OF BISCUIT WITH USAGE  
OF NATURAL SUGAR SUBSTITUTE STEVIOSIDE 

 
Popova Victoria Yuryevna 

 
Annotation: There was made a research of possibility of producing wares from biscuit test with complete re-
placement of sugar with stevioside. There were made investigations of organoleptic and physicochemical pa-
rameters of prepared biscuit half-stuff. The influence of pectin on the consumer properties of prepared prod-
ucts is studied and its optimal dosage is determined. It is concluded about the possibility of creation low-calorie 
flour confectionery products using natural stevioside sweetener and additional introduction of pectin as a struc-
ture-forming component. 
Key words: flour confectionery, diabetes, sugar substitute, stevioside, biscuit, pectin. 

 
ʄʫʯʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʤʥʦʛʠʝ ʜʨʫ-

ʛʠʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦʨʳʝ 
ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʤʘʣʦʧʦʜʚʠʞʥʦʤ ʦʙʨʘʟʝ ʞʠʟʥʠ, ʤʦʛʫʪ ʩʪʘʪʴ ʬʘʢʪʦʨʦʤ, ʩʧʦ-
ʩʦʙʩʪʚʫʶʱʠʤ ʨʘʟʚʠʪʠʶ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʞʠʨʝʥʠʝ ʠ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫ-
ʰʝʥʠʝʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʪʘʢʠʭ ʙʦʣʝʟʥʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʟʘʥʠ-
ʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦʩʣʝ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʭ ʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʯʠʩʣʦ ʣʶʜʝʡ, 



 

 

 

ʩʪʨʘʜʘʶʱʠʭ ʪʘʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ,  ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ, ʪʦ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜ-
ʩʪʚʦ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʭ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 
ʮʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʨʘʟʣʠʯʥʳʭ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʝʡ  
ʚʤʝʩʪʦ ʩʘʭʘʨʥʦʛʦ ʧʝʩʢʘ.   

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʝʡ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʝʚʠʷ ʠ 
ʵʢʩʪʨʘʢʪ ʠʟ ʩʪʝʚʠʠ - ʩʪʝʚʠʦʟʠʜ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʝʚʠʷ ʩʦʜʝʨʞʠʪ ʜʦ 10 % ʩʣʘʜʢʠʭ ʛʣʠʢʦʟʠʜʦʚ, 
11-15 % ʙʝʣʢʘ, ʚʠʪʘʤʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʠʪʘʤʠʥ ʉ, ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ [1, ʩ.215,216]. ʉʪʝʚʠʦʟʠʜ 
ʷʚʣʷʝʪʩʷ ʥʘʪʫʨʘʣʴʥʳʤ ʟʘʤʝʥʠʪʝʣʝʤ ʩʘʭʘʨʘ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʣʘʜʦʩʪʠ 100-300 ʝʜʠʥʠʮ ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʩʘʭʘʨʦʟʦʡ. ʕʪʦʪ ʟʘʤʝʥʠʪʝʣʴ ʩʘʭʘʨʘ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ, ʫʩʪʦʡʯʠʚ ʢ 
ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʢ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʷʤ pH, ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʘʤ, ʥʝʪʦʢʩʠʯʝʥ ʠ ʝʛʦ ʤʦʞʥʦ ʚʚʦʜʠʪʴ 
ʚ ʧʨʦʜʫʢʪ ʥʘ ʣʶʙʦʡ ʩʪʘʜʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʢ ʝʛʦ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʙʝʟʚʨʝʜ-
ʥʦʩʪʴ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʠ ʪʦ, ʯʪʦ ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʱʝʧʣʷʝʪʩʷ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʨʛʘ-
ʥʠʟʤʝ.  ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʠ ʜʦʩʪʦʠʥʩʪʚʦʤ ʩʪʝʚʠʦʟʠʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʩʘʭʘ-
ʨʦʟʘʤʝʥʠʪʝʣʷʤʠ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʢʘʣʦʨʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ 
ʧʠʪʘʥʠʠ ʜʣʷ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʆʜʥʘʢʦ ʠ ʫ ʥʝʛʦ ʠʤʝʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ: ʪʨʘʚʷʥʦʡ 
ʧʨʠʚʢʫʩ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟ ʥʝʛʦ ʢʘʨʘʤʝʣʠ. ʅʦ ʵʪʦ ʥʝ ʤʝʰʘʝʪ ʜʘʥʥʦʤʫ ʟʘʤʝʥʠʪʝʣʶ ʩʘʭʘ-
ʨʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʩʢʚʠʪʘ ʩ ʟʘʤʝʥʦʡ ʩʘʭʘʨʘ-ʧʝʩʢʘ ʥʘ 
ʩʪʝʚʠʦʟʠʜ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʠʩʢʚʠʪ ʢʨʫʛʣʳʡ ʧʦ ʩʙʦʨʥʠʢʫ ʨʝʮʝʧʪʫʨ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠ 
ʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩ ʧʦʣʥʦʡ ʟʘʤʝʥʦʡ ʩʘʭʘʨʘ ʥʘ ʩʪʝʚʠʦʟʠʜ ʠ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫ-
ʨʦʦʙʨʘʟʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,3-0,7% ʢ ʤʘʩʩʝ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʙʠʩʢʚʠʪʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʝʚʠʦ-
ʟʠʜʘ ʠ ʦʮʝʥʢʘ ʝʛʦ ʢʘʯʝʩʪʚʘ. 

ɺ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʀʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʩʘʭʘʨʘ ʥʘ ʩʪʝʚʠʦʟʠʜ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʩʢʚʠʪʥʦʛʦ ʧʦʣʫ-
ʬʘʙʨʠʢʘʪʘ; 

- ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʧʝʢʪʠʥʘ ʥʘ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ; 

- ʇʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʙʠʩʢʚʠʪʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ 
ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ; 

- ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʝʚʠʦʟʠʜʘ ʚ 
ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʠʪʝʣʷ ʩʘʭʘʨʘ ʚ ʠʟʜʝʣʠʷʭ ʠʟ ʙʠʩʢʚʠʪʥʦʛʦ ʪʝʩʪʘ. 

ʉʪʝʚʠʦʟʠʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʣʘʜʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʝʛʦ ʚ 
ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʊʘʢʞʝ ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʩʘʭʘʨʘ ʠʟ ʨʝʮʝʧʪʫʨ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʜʘʥʥʳʡ 
ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʴ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʩʣʘʜʢʠʡ ʚʢʫʩ, ʧʦʚʳʩʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʫʤʝʥʴʰʠʪʴ 
ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠʟʜʝʣʠʡ.  

ʀʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʝʚʠʦʟʠʜʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʩʢʚʠʪʥʦ-
ʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠ ʠʩʩʣʝʜʦʚʘʥʦ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʮʠʠ.  

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʪʦʚʳʭ ʙʠʩʢ-
ʚʠʪʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ʀʟ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʠʚʘʣʠʩʴ: ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ʢʦʥʩʠ-
ʩʪʝʥʮʠʷ, ʚʢʫʩ ʠ ʟʘʧʘʭ. ʀʟ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʧʣʦʪʥʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ, ʫʨʦʚʝʥʴ ʧʦʜʲʝʤʘ.  

 ʉʘʭʘʨ ʚ ʪʝʩʪʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʠ ʠʩʢʣʶʯʝʥʠʝ ʝʛʦ ʠʟ ʨʝ-
ʮʝʧʪʫʨʳ ʠʟʜʝʣʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʩʪʘ, ʠ ʚ ʢʦʥʝʯʥʦʤ 
ʠʪʦʛʝ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʩʢʣʶʯʝʥʠʝ ʩʘʭʘʨʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʳʭʦʜʘ ʛʦʪʦʚʳʭ ʠʟʜʝ-
ʣʠʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʚ ʨʝʮʝʧʪʫʨʫ ʪʘʢʠʭ ʠʟʜʝʣʠʡ ʟʘʤʝʱʘʶʱʠʝ ʘʛʝʥʪʳ, ʦʙʣʘʜʘʶ-
ʱʠʝ ʘʥʘʣʦʛʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [2, c.43]. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʩʢʚʠʪ ʢʨʫʛʣʳʡ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʧʦ ʪʨʘʜʠʮʠʦʥ-
ʥʦʡ ʨʝʮʝʧʪʫʨʝ [3, ʩ.14]. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʠʩʢʚʠʪʘ ʢʨʫʛʣʦʛʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘ-
ʝʪʩʷ ʦʪʜʝʣʴʥʦʝ ʚʟʙʠʚʘʥʠʝ ʦʭʣʘʞʜʝʥʥʳʭ ʷʠʯʥʳʭ ʙʝʣʢʦʚ ʚ ʪʝʯʝʥʠʝ 20-30 ʤʠʥ. ʗʠʯʥʳʭ ʞʝʣʪʢʠ ʚʟʙʠʚʘʶʪ 
ʩ ʩʘʭʘʨʦʤ ʚ ʪʝʯʝʥʠʝ 30-40 ʤʠʥ, ʜʦʙʘʚʣʷʶʪ ʵʩʩʝʥʮʠʶ, ʤʫʢʫ ʠ ʚʟʙʠʚʘʶʪ ʝʱʝ 5-8 ʩʝʢʫʥʜ. ɿʘʪʝʤ ʚʚʦʜʷʪ 



 

 

 

ʚʟʙʠʪʳʝ ʙʝʣʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ ʜʦ ʦʜʥʦʨʦʜʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ɻʦʪʦʚʦʝ ʪʝʩʪʦ ʥʝʤʝʜʣʝʥʥʦ ʦʪʩʘʞʠʚʘʶʪ 
ʥʘ ʢʦʥʜʠʪʝʨʩʢʠʝ ʣʠʩʪʳ ʠ ʚʳʧʝʢʘʶʪ 15-40 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 190-210Áʉ. 

 ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʧʨʦʠʟʚʝʣʠ ʧʦʣʥʫʶ ʟʘʤʝʥʫ ʩʘʭʘʨʘ ʥʘ ʩʪʝʚʠʦʟʠʜ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʘʜʦʩʪʠ 
ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 100 ʝʜʠʥʠʮ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʤʝʱʘʶʱʝʛʦ ʘʛʝʥʪʘ ʚʚʦʜʠʣʠ ʧʝʢʪʠʥ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,3%, 
0,5% ʠ 0,7% ʢ ʤʘʩʩʝ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. ʉʪʝʚʠʦʟʠʜ ʠ ʧʝʢʪʠʥ ʩʤʝʰʠʚʘʣʠ ʩ ʤʫʢʦʡ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʵʪʘʧʳ 
ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʠʩʢʚʠʪʘ ʢʨʫʛʣʦʛʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʚʠʜ ʚ 
ʨʘʟʨʝʟʝ ʦʙʨʘʟʮʦʚ ʙʠʩʢʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.1. 
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ʉʡʪ.1. ɻʦʞʱʦʡʢ ʛʡʝ (ʙ) ʡ ʛʡʝ ʛ ʩʙʠʩʞʠʞ (ʚ) ʧʚʩʙʠʯʧʛ ʚʡʪʣʛʡʫʙ: 
1 ï ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ; 
2 ï ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʩ ʢʨʘʭʤʘʣʦʤ; 
3 ï ʦʙʨʘʟʝʮ ʩʦ ʩʪʝʚʠʦʟʠʜʦʤ ʠ ʧʝʢʪʠʥʦʤ  ʚ ʢʦʣʠʯʝʩʪʚʝ 0,3% ʢ ʤʘʩʩʝ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ; 
4 ï ʦʙʨʘʟʝʮ ʩʦ ʩʪʝʚʠʦʟʠʜʦʤ ʠ ʧʝʢʪʠʥʦʤ  ʚ ʢʦʣʠʯʝʩʪʚʝ 0,3% ʢ ʤʘʩʩʝ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ (ʩ ʢʨʘʭʤʘʣʦʤ); 
5 ï ʦʙʨʘʟʝʮ ʩʦ ʩʪʝʚʠʦʟʠʜʦʤ ʠ ʧʝʢʪʠʥʦʤ  ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5% ʢ ʤʘʩʩʝ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ; 
6 ï ʦʙʨʘʟʝʮ ʩʦ ʩʪʝʚʠʦʟʠʜʦʤ ʠ ʧʝʢʪʠʥʦʤ  ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5% ʢ ʤʘʩʩʝ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ (ʩ ʢʨʘʭʤʘʣʦʤ); 
7 ï ʦʙʨʘʟʝʮ ʩʦ ʩʪʝʚʠʦʟʠʜʦʤ ʠ ʧʝʢʪʠʥʦʤ  ʚ ʢʦʣʠʯʝʩʪʚʝ 0,7% ʢ ʤʘʩʩʝ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ; 
8 ï ʦʙʨʘʟʝʮ ʩʦ ʩʪʝʚʠʦʟʠʜʦʤ ʠ ʧʝʢʪʠʥʦʤ  ʚ ʢʦʣʠʯʝʩʪʚʝ 0,7% ʢ ʤʘʩʩʝ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ (ʩ ʢʨʘʭʤʘʣʦʤ); 
9 ï ʦʙʨʘʟʝʮ ʩʦ ʩʪʝʚʠʦʟʠʜʦʤ, ʙʝʟ ʧʝʢʪʠʥʘ; 
10 ï ʦʙʨʘʟʝʮ ʩʦ ʩʪʝʚʠʦʟʠʜʦʤ, ʙʝʟ ʧʝʢʪʠʥʘ (ʩ ʢʨʘʭʤʘʣʦʤ); 



 

 

 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ.1, ʚ ʦʙʨʘʟʮʘʭ ʚʳʧʝʯʝʥʥʳʭ ʙʠʩʢʚʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʩʪʝʚʠʦʟʠʜ ʠ ʧʝʢʪʠʥ,  ʩʦʭʨʘ-
ʥʝʥʘ ʧʦʨʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟʜʝʣʠʡ, ʥʦ ʤʷʢʠʰ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʥʝʦʜʥʦʨʦʜʥʳʤ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦʨ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʪʝʚʠʦʟʠʜʘ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ  ʢʘʯʝʩʪʚʘ ʙʠʩʢ-
ʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ.1.  
 

ʋʙʚʤʡʯʙ 1 
ʇʩʜʙʦʧʤʞʨʫʡʰʞʪʣʡʞ ʨʧʣʙʠʙʫʞʤʡ ʣʙʰʞʪʫʛʙ ʡʪʪʤʞʝʬʞʥʴʮ ʧʚʩʙʠʯʧʛ 

ʈʧʣʙʠʙʫʞʤʵ ɻʦʞʱʦʡʢ ʛʡʝ ɻʣʬʪ ʃʧʦʪʡʪʫʞʦʯʡʸ ʏʛʞʫ ʀʙʨʙʮ 

ʂʦʥʪʨʦʣʴʥʳʡ 
ʦʙʨʘʟʝʮ (ˉ1) 

5 5 4,8 5 5 

ʂʦʥʪʨʦʣʴʥʳʡ 
ʦʙʨʘʟʝʮ (ˉ2) 

4,9 5 4,6 5 5 

ʆʙʨʘʟʝʮ ˉ3 4 4,2 4,5 4,5 4,5 

ʆʙʨʘʟʝʮ ˉ4 4,2 4,4 4 4,5 4,5 

ʆʙʨʘʟʝʮ ˉ5 4,7 4,6 4,6 4,5 4,5 

ʆʙʨʘʟʝʮ ˉ6 3,8 3,8 4,5 3,8 4,5 

ʆʙʨʘʟʝʮ ˉ7 4 4 4,3 4,8 4,5 

ʆʙʨʘʟʝʮ ˉ8 3,8 4 4 4,8 4,5 

ʆʙʨʘʟʝʮ ˉ9 4,6 4 4 4,8 4,5 

ʆʙʨʘʟʝʮ ˉ10 3,8 4,5 4,5 4,8 4,5 

 
ɿʘʪʝʤ ʧʦ 100-ʙʘʣʴʥʦʡ ʰʢʘʣʝ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʙʠʩʢʚʠʪʘ ʩ ʫʯʝʪʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʩʦʤʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ: ʚʥʝʰʥʠʡ ʚʠʜ ï 4; ʚʢʫʩ ï 6; ʢʦʥʩʠʩʪʝʥʮʠʷ ï 4; ʮʚʝʪ ï 
3; ʟʘʧʘʭ ï 3. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʙʘʣʣʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.2. 

 

 
ʉʡʪ. 2. ʃʧʥʨʤʞʣʪʦʙʸ ʧʯʞʦʣʙ ʣʙʰʞʪʫʛʙ ʚʡʪʣʛʡʫʦʴʮ ʨʧʤʬʭʙʚʩʡʣʙʫʧʛ 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ.2, ʦʙʨʘʟʝʮ ˉ5 ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʢʦʥ-

ʪʨʦʣʴʥʦʤʫ ʦʙʨʘʟʮʫ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘʤʝʥʘ ʩʘʭʘʨʘ ʥʘ ʩʪʝʚʠʦʟʠʜ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʧʝʢ-
ʪʠʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5% ʦʪ ʤʘʩʩʳ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʩʢʚʠʪʥʦʛʦ ʪʝʩʪʘ ʧʦʟʚʦʣʠʪ ʩʦ-
ʟʜʘʪʴ ʧʨʦʜʫʢʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʝ ʫʭʫʜʰʘʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʝʚʠʦʟʠʜʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʩʢʚʠʪʥʳʭ 
ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʩʩʣʝʜʦʚʘʣʠ: ʧʣʦʪʥʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ, ʫʨʦʚʝʥʴ ʧʦʜʲʝʤʘ ʚʳʧʝʯʝʥʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ. 




































































































































































































































































































































































