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ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ʋʇʈɸɺʃɽʅʀɽ  ɺ ʉʆɺʈɽʄɽʅʅʆʁ ʈʆʉʉʀʀ ................................................................ 598 

ɻʠʣʴʤʫʪʜʠʥʦʚʘ ɸ.ʄ., ɿʠʘʪʜʠʥʦʚʘ ɼ.ʈ., ʖʥʫʩʦʚʘ ʕ.ʈ., ɻʫʤʝʨʦʚʘ ɻ.ʀ.  
ɸʅɸʃʀɿ ɺʅɽɼʈɽʅʅʓʍ ʀʅʅʆɺɸʎʀʁ ʅɸ ʇʈʆʄʓʐʃɽʅʅʆʄ ʇʈɽɼʇʈʀʗʊʀʀ 

ʅɽʌʊɽʍʀʄʀʏɽʉʂʆɻʆ ʂʆʄʇʃɽʂʉɸ (ʅɸ ʇʈʀʄɽʈɽ ʇɸʆ çʉʋʈɻʋʊʅɽʌʊɽɻɸɿè  ɿɸ ʇɽʈʀʆɼ 

2016ï2019 ʛʛ.) ................................................................................................................................................................ 600 

ɻʫʤʝʨʦʚʘ ɻ.ʀ., ʐʘʡʤʠʝʚʘ ʕ.ʐ.  
ʀʅɾʀʅʀʈʀʅɻ ʕʃɽʂʊʈʆʅʅʆɻʆ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ï ʇʈʆʎɽʉʉʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɽ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʊɽɻʈʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄ ʇʈʀʃʆɾɽʅʀʁ ɺ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʀ (ʅɸ 

ʆʉʅʆɺɽ E-HEALTH ʀʅɼʋʉʊʈʀʀ 4.0) ................................................................................................................... 605 

ɼʠʷʨʦʚʘ ɼ.ʀ., ɻʫʤʝʨʦʚʘ ɻ.ʀ.  
ɸʅɸʃʀɿ ʋʇʈɸɺʃɽʅʏɽʉʂʀʍ ʀʅʅʆɺɸʎʀʁ ʅɸ ʇʈʀʄɽʈɽ ɻʆʉʊʀʅʀʏʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

çʈɽʃʀʊɸ ï ʂɸɿɸʅʔè ................................................................................................................................................. 608 

ɽʣʠʩʝʝʚʘ ɽ.ɺ., ʇʝʪʨʦʚʘ ɺ.ʉ.  
ʄɽʍɸʅʀɿʄʓ ʉʆʎʀɸʃʔʅʆɻʆ ʇɸʈʊʅɪʈʉʊɺɸ ʄʋʅʀʎʀʇɸʃʔʅʆʁ ɺʃɸʉʊʀ ʀ 

ʅɽʂʆʄʄɽʈʏɽʉʂʀʍ ɹʃɸɻʆʊɺʆʈʀʊɽʃʔʅʓʍ ʆʈɻɸʅʀɿɸʎʀʁ ..................................................................... 610 
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ʀʚʘʥʦʚʘ ʂ.ɺ., ɻʫʤʝʨʦʚʘ ɻ.ʀ.  
ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʉʇʆʉʆɹʓ ʈɸɿʈɽʐɽʅʀʗ ʂʆʅʌʃʀʂʊʅʓʍ ʉʀʊʋɸʎʀʁ ʅɸ 

ʇʈɽɼʇʈʀʗʊʀʗʍ ɻʆʉʊʀʅʀʏʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ (ɸʅɸʃʀɿ ʊɽʆʈɽʊʀʏɽʉʂʀʍ ʀʉʊʆʏʅʀʂʆɺ) ...... 615 

ʂʦʚʘʣʝʚ ɸ.ʖ., ʄʝʟʝʥʮʝʚʘ ɸ.ɺ., ʅʝʢʨʘʩʦʚ ɸ.ɺ.  
ʅɽʄɸʊɽʈʀɸʃʔʅʓɽ ʉʆʉʊɸɺʃʗʖʑʀɽ ʈʓʅʆʏʅʆɻʆ ʇʆʊɽʅʎʀɸʃɸ ʇʈɽɼʇʈʀʗʊʀʗ .......................... 618 

ʄʝʛʨʘʙʷʥ ʈ.ɸ., ʈʷʟʘʥʦʚ ɸ.ɸ. 

ʆʊɽʏɽʉʊɺɽʅʅʓʁ ʆʇʓʊ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʍ ʀ ʄʋʅʀʎʀʇɸʃʔʅʓʍ 

ʋʉʃʋɻ, ʆʂɸɿʓɺɸɽʄʓʍ ʅɸʉɽʃɽʅʀʖ ʏɽʈɽɿ ʄʅʆɻʆʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʎɽʅʊʈʓ ............................ 621 

ʄʷʩʥʠʢʦʚʘ ɸ.ʉ.  
ʇʈʆɹʃɽʄʓ ʈɸɿɺʀʊʀʗ ɹɽʈɽɾʃʀɺʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ ɺ ʈʆʉʉʀʀ ......................................................... 623 

ʅʦʚʠʯʢʦʚʘ ɸ.ʖ., ɺʘʣʝʝʚʘ ʃ.ʌ., ɽʣʠʩʝʝʚ ʅ.ʖ., ɻʫʤʝʨʦʚʘ ɻ.ʀ.  
ʉʆɿɼɸʅʀɽ ʀʅʅʆɺɸʎʀʆʅʅʆɻʆ ʇʈʆɼʋʂʊɸ ʅɸ ʇʈʀʄɽʈɽ ʉʀʉʊɽʄʓ ʕʈɸ-ɻʃʆʅɸʉʉ ........................ 626 

ʇʝʥʢʠʥʘ ʅ.ɺ., ʐʘʧʦʚʘʣʦʚʘ ʖ.ɺ.  
ʂʆʅʂʋʈɽʅʊʅɸʗ ʉʈɽɼɸ ɺ ʊʋʈʀɿʄɽ ................................................................................................................... 629 

ʇʝʥʢʠʥʘ ʅ.ɺ., ʐʘʭʦʚʘ ʆ.ʖ.  
ʇʆɼʍʆɼʓ ʂ ɸʅɸʃʀɿʋ ʊʋʈʀɿʄɸ ʂɸʂ ʄɽɾʆʊʈɸʉʃɽɺʆɻʆ ʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʂʆʄʇʃɽʂʉɸ: 

ɽɺʈʆʇɽʁʉʂʀʁ ʆʇʓʊ .............................................................................................................................................. 633 

ʇʝʪʨʦʚʘ ɺ.ʉ.  
ɺʃʀʗʅʀɽ ʎʀʌʈʆɺʆʁ ʕʂʆʅʆʄʀʂʀ ʅɸ ʊʈɸʅʉʌʆʈʄɸʎʀʖ ʊʈʋɼʆɺʓʍ ʈɽʉʋʈʉʆɺ ......................... 635 

ʇʨʠʣʫʮʢʠʡ ʄ.ɸ., ʅʠʢʠʬʦʨʦʚʘ ɸ.ɸ.  
ʈɸɿɺʀʊʀɽ ɸʂʊʀɺʅʆɻʆ ʊʋʈʀɿʄɸ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʍʄɸʆ-ʖɻʈʓ: ʅɽʂʆʊʆʈʓɽ ɸʉʇɽʂʊʓ ............. 638 

ʉʠʧʘʪʨʦʚʘ ɸ.ʀ., ɻʫʤʝʨʦʚʘ ɻ.ʀ.  
ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʀʅʅʆɺɸʎʀʆʅʅʆʁ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɸ ɺ 

ʄʋʅʀʎʀʇɸʃʔʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʀʅʅʆɺɸʎʀʁ 

ɺ ʎʀʌʈʆɺʆʁ ʕʂʆʅʆʄʀʂɽ (ʅɸ ʇʈʀʄɽʈɽ ɻ. ʂɸɿɸʅʔ, ʈɽʉʇʋɹʃʀʂɸ ʊɸʊɸʈʉʊɸʅ) ............................. 640 

ʉʠʧʘʪʨʦʚʘ ɸ.ʀ., ɻʫʤʝʨʦʚʘ ɻ.ʀ.  
ɸʅɸʃʀɿ ʀʅʅʆɺɸʎʀʆʅʅʆʁ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɸ 

ʄʋʅʀʎʀʇɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ʛ. ʂɸɿɸʅʀ .............................................................................................. 644 

ʊʠʭʘʥʦʚʘ ɺ.ʅ., ʇʘʨʰʫʪʠʯ ʆ.ɸ.  
ʀʅʅʆɺɸʎʀʀ ɺ ʕʂʆʅʆʄʀʏɽʉʂʆʄ ʈɸɿɺʀʊʀʀ ʈɽʉʇʋɹʃʀʂʀ ɹɽʃɸʈʋʉʔ ............................................... 646 

ʊʨʦʬʠʤʦʚʘ ʊ.ɺ.  
ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʃɽʉʆʇʈʆʄʓʐʃɽʅʅʆɻʆ 

ʂʆʄʇʃɽʂʉɸ ............................................................................................................................................................... 649 

ʕʅɽʈɻɽʊʀʂɸ. ʕʃɽʂʊʈʆʊɽʍʅʀʂɸ. ɸɺʊʆʄɸʊʀʂɸ.  

ʄɸʐʀʅʆʉʊʈʆɽʅʀɽ. ʄɸʊɽʈʀɸʃʆɺɽɼɽʅʀɽ. ʌʀɿʀʂɸ 

ɸʢʫʣʦʚʘ ɸ.ʉ., ʇʝʯʝʨʠʮʘ ɸ.ʉ., ʊʫʨʛʫʥʙʘʝʚ ʅ.ɼ., ʄʘʣʳʰʝʚʘ ʅ.ʅ.  
ʊɽʍʅʀʂʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ɺʓɹʆʈɸ ʂʆʄʇʃɽʂʊʅʆʁ 

ʊʈɸʅʉʌʆʈʄɸʊʆʈʅʆʁ ʇʆɼʉʊɸʅʎʀʀ ɼʃʗ ʇʀʊɸʅʀʗ ʇʆɻʈʋɾʅʓʍ ʅɸʉʆʉʆɺ ʅɸ 

ʅɽʌʊɽɼʆɹʓɺɸʖʑʀʍ ʇʈɽɼʇʈʀʗʊʀʗʍ ............................................................................................................ 652 

ɸʥʪʨʦʧʦʚʘ ɺ.ʈ., ʉʫʰʢʦʚ ɺ.ɺ.  
ʄʀʅʀʄʀɿɸʎʀʗ ʋʑɽʈɹɸ ʅɽʌʊɽʇʈʆʄʓʉʃʆɺʓʍ ʇʆʊʈɽɹʀʊɽʃɽʁ ʇʈʀ ɺʅɽɿɸʇʅʓʍ 

ɼɽʌʀʎʀʊɸʍ ɸʂʊʀɺʅʆʁ ʄʆʑʅʆʉʊʀ ............................................................................................................... 655 

ɺʘʩʠʣʴʢʦʚ ɼ.ɺ., ʂʦʯʠʥʘ ʊ.ɹ., ʈʦʜʠʦʥʮʝʚ ʅ.ʅ., ʌʘʡʟʠʤʘʪʦʚ ɹ.ʅ.  
ʆʎɽʅʂɸ ʇʈɽɼɽʃʔʅʓʍ ɺʆɿʄʆɾʅʆʉʊɽʁ ʄɽʊɸʃʃʆʈɽɾʋʑʀʍ ʉʊɸʅʂʆɺ ʅɸ ʆʉʅʆɺɽ 

ʄɽʊʆɼɸ ɼʀʅɸʄʀʏɽʉʂʆʁ ʇɸʉʇʆʈʊʀɿɸʎʀʀ ................................................................................................ 658 

ɻʘʚʨʠʥʘ ʆ.ɸ., ʂʣʶʝʚ ʈ.ɺ., ʋʨʪʘʝʚ ɻ.ʆ.  
ʈɽɿʋʃʔʊɸʊʓ ʇʈʆɺɽɼɽʅʀʗ ʂʆʄʇʃɽʂʉʅʆɻʆ ʕʅɽʈɻʆɸʋɼʀʊɸ ʅɸ ʈʋɼʅʀʂɽ ...................................... 660 

ɻʘʚʨʠʥʘ ʆ.ɸ., ʇʣʠʝʚʘ ʄ.ʊ., ʄʘʩʢʫʨʦʚ ʀ.ɺ.  
ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʊɸʊʀʉʊʀʏɽʉʂʆɻʆ ʄɽʊʆɼɸ ʈɸʉʏɽʊɸ ʇʆʊɽʈʔ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ................... 664 
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ɻʠʣʴʤʘʥʦʚ ʉ.ʈ., ɺʘʭʠʪʦʚ ʕ.ʀ., ʌʝʜʦʨʦʚ ʇ.ɸ.  
ɺʃʀʗʅʀɽ ʀɿʄɽʅɽʅʀʗ ʆʊʅʆʉʀʊɽʃʔʅʆʁ ɺʃɸɾʅʆʉʊʀ ʅɸ ʉʊʆʁʂʆʉʊʔ ʄɽʈ ʇɽʈɺʀʏʅʆʁ 

ɿɸʑʀʊʓ ɾɽʃɽɿʆɹɽʊʆʅɸ ʉʊɽʅ ʈɽɿɽʈɺʋɸʈɸ ʍʈɸʅɽʅʀʗ ʉɾʀɾɽʅʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ɻɸɿɸ 

ʇʈʆɽʂʊɸ çʗʄɸʃ ʉʇɻè ............................................................................................................................................ 667 

ɼʘʚʳʜʦʚ ɸ.ʇ.  
ʆ ʂʆʆʈɼʀʅɸʊʅʆʁ ɺʆʃʅʆɺʆʁ ʌʋʅʂʎʀʀ ʀ ʇʈʀʈʆɼɽ ʌʆʊʆʅɸ .............................................................. 671 

ʀʚʘʥʦʚ ɸ.ɺ., ʀʥʘʭʦʜʦʚʘ ʃ.ʄ., ʌʨʦʣʦʚ ɸ.ʃ., ʌʨʦʣʦʚ ʂ.ɺ.  
ɸʅɸʃʀɿ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʉʀʃʆɺʆɻʆ ʊʈɸʅʉʌʆʈʄɸʊʆʈɸ ʉ 

ɸʄʆʈʌʅʓʄ ʉɽʈɼɽʏʅʀʂʆʄ ʇʈʀ ʂʈʀʆɻɽʅʅʓʍ ʊɽʄʇɽʈɸʊʋʈɸʍ ........................................................... 676 

ʂʣʶʝʚ ʈ.ɺ., ʂʘʙʠʩʦʚ ɸ.ɸ., ɻʫʜʠʝʚ ʊ.ʊ.  
ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʌʀʃʔʊʈʆɺ ɻɸʈʄʆʅʀʂ ʅɸ ʇʈʆʄʓʐʃɽʅʅʓʍ ʇʈɽɼʇʈʀʗʊʀʗʍ ............................ 680 

ʂʨʘʩʥʦʚ ɺ.ɻ., ʊʝʨʝʭʠʥ ɺ.ɸ.  
ʉʈɸɺʅɽʅʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʃʆʇɸʉʊʅʓʍ ʋʉʊʈʆʁʉʊɺ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ 

ɻʀɼʈɸɺʃʀʏɽʉʂʆʁ ʕʅɽʈɻʀʀ ɺ ʄɽʍɸʅʀʏɽʉʂʋʖ (ʕʃɽʂʊʈʀʏɽʉʂʋʖ) .................................................. 683 

ʉʠʜʦʨʦʚ ʉ.ɺ.  
ɼʀɸɻʅʆʉʊʀʈʆɺɸʅʀɽ ʆɼʅʆʌɸɿʅʓʍ ɿɸʄʓʂɸʅʀʁ ʅɸ ɿɽʄʃʖ ʇʈʀ ɺʆɿɼɽʁʉʊɺʀʀ 

ɻʈʆɿʆɺʓʍ ʇɽʈɽʅɸʇʈʗɾɽʅʀʁ ʅɸ ʕʃɽʂʊʈʀʏɽʉʂʋʖ ʉɽʊʔ ʅɸʇʈʗɾɽʅʀɽʄ 6(10) ʂɺ ...................... 686 

ʉʘʯʫʢ ɼ.ɺ., ʋʧʝʨʯʫʢ ʈ.ɸ.  
ʇʆʉʊʈʆɽʅʀɽ ʈɽɻʈɽʉʉʀʆʅʅʆʁ ʄʆɼɽʃʀ ɼʃʗ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺʃʀʗʅʀʗ ʇɸʈɸʄɽʊʈʆɺ 

ɼɺʀɻɸʊɽʃɽʁ ʅɸ ʇʆʊʈɽɹʅʋʖ ʉʂʆʈʆʉʊʔ ʈɸʂɽʊʓ ....................................................................................... 688 

ʌʘʡʟʠʤʘʪʦʚ ɹ.ʅ., ɺʘʩʠʣʴʢʦʚ ɼ.ɺ., ʂʦʯʠʥʘ ʊ.ɹ., ʇʦʜʩʢʨʝʙʢʠʥ ɸ.ɼ. 

ʇʈʀʄɽʅɽʅʀɽ ʂʃɸʉʉʀʌʀʂɸʊʆʈʆɺ ISO ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ʋɼɽʃʔʅʆʁ ʉʀʃʓ ʈɽɿɸʅʀʗ .............. 691 

ʍʘʤʠʪʦʚ ʈ.ʅ., ʂʫʟʥʝʮʦʚ ɽ.ʄ., ɸʥʠʢʠʥ ɺ.ɺ.  
ʇʆʉʊʈʆɽʅʀɽ ʈɸɹʆʏʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʇʆɻʈʋɾʅʆɻʆ ɸʉʀʅʍʈʆʅʅʆɻʆ 

ʕʃɽʂʊʈʆɼɺʀɻɸʊɽʃʗ ɺ ʉʆʉʊɸɺɽ ʕʃɽʂʊʈʆʊɽʍʅʀʏɽʉʂʆɻʆ ʂʆʄʇʃɽʂʉɸ ɼʆɹʓʏʀ ʅɽʌʊʀ .......... 696 

ʏʫʙʘʨʦʚʘ ʆ.ʀ., ʐʘʥʴʛʠʥ ɽ.ʉ.  
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ɹʀʆʃʆɻʀʗ. ʆʍʈɸʅɸ ɿɼʆʈʆɺʔʗ 

ʋɼʂ 574.2:635:546.174 

ʂ.ʖ. ʂʘʞʘʥʦʚʘ, ʈ.ɸ. ʗʥʙʘʝʚ, ɺ.ʄ. ʏʠʛʣʠʥʮʝʚ  
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆɼɽʈɾɸʅʀʗ 

ʅʀʊʈɸʊʆɺ ɺ ʅɽʂʆʊʆʈʓʍ ʆɺʆʑɸʍ ʀ 

ʌʈʋʂʊɸʍ, ʈɽɸʃʀɿʋɽʄʓʍ ɺ ɻʆʈʆɼɽ 

ʅʀɾʅɽɺɸʈʊʆɺʉʂɽ  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʦʚʦʱʘʭ ʠ ʬʨʫʢʪʘʭ ʚ ʤʘʛʘʟʠʥʝ ʄʘʛʥʠʪ 

ʠ ʨʳʥʢʝ çɻʦʨʦʜʦʢè ʚ ʛʦʨʦʜʝ ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ. ɿʘʤʝʨʳ ʧʨʦʚʦʜʠʣʠ ʧʨʠʙʦʨʦʤ ʉʦʵʢʩ ʕʢʦʪʝʩʪʝʨ 2 ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʥʘ ʨʳʥʢʝ ʠ ʤʘʛʘʟʠʥʝ ʄʘʛʥʠʪ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚʳʷʚʠʣʠ, ʯʪʦ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʦʚʦʱʘʭ ʠ 

ʬʨʫʢʪʘʭ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ï ʚ ʣʫʢʝ ʨʝʧʯʘʪʦʤ, ʜʳʥʷʭ, ʘʨʙʫʟʝ, ʘ 

ʪʘʢʞʝ ʚ ʥʝʢʪʘʨʠʥʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ, ʟʜʦʨʦʚʴʝ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ 

ʞʠʟʥʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʦʚʦʱʠ, ʬʨʫʢʪʳ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʯʝʥʴ ʞʝʩʪʢʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʟʜʦʨʦʚʴʷ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ʅʝʧʨʘʚʠʣʴʥʳʡ 

ʦʙʨʘʟ ʞʠʟʥʠ ï ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ, ʥʘʨʫʰʝʥʠʝ ʟʜʦʨʦʚʦʛʦ ʩʥʘ ʠ ʧʠʪʘʥʠʷ ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1, ʩ. 286; 2, ʩ. 84; 3, ʩ. 13; 6, ʩ. 321]. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʯʝʥʴ 

ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʝʡ, ʬʨʫʢʪʦʚ, ʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʠʪʘʥʠʷ 

ʞʠʚʦʪʥʳʭ. ʇʦ ʧʨʘʚʠʣʘʤ ʠ ʥʦʨʤʘʤ ʉʘʥʇʠʥʘ ʚʩʝ ʦʚʦʱʠ ʠ ʬʨʫʢʪʳ ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪ ʧʨʦʮʝʜʫʨʫ ʥʘ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʩʦʙʣʶʜʘʝʪʩʷ, ʠ ʥʘ ʥʘʰʠ ʧʨʠʣʘʚʢʠ ʧʦʧʘʜʘʶʪ 

ʦʧʘʩʥʳʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʨʦʜʫʢʪʳ [4, ʩ. 86]. 

ʅʠʪʨʘʪʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʢʨʫʛʦʚʦʨʦʪʘ ʘʟʦʪʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʠʥʪʝʟʘ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ 

(ʅʂ) ʠ ʙʝʣʢʦʚ. ʇʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʣʠ ʙʳ ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʠʤʝʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) ʙʝʟʚʨʝʜʥʳʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʦʜ-

ʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʠ ʠʭ ʫʧʦ-

ʪʨʝʙʣʝʥʠʝ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʥʘʰʝʤ ʦʨʛʘʥʠʟʤʝ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʧʘʪʦʣʦ-

ʛʠʷʤ [7, ʩ. 33]. 

ɺ ʥʘʫʯʥʦʤ ʤʠʨʝ, ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʥʝ ʥʘʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥ-

ʥʦʛʦ ʚʨʝʜʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ, ʦʜʥʘʢʦ ʝʩʣʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʇɼʂ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ, ʪʦ ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚ ʦʨʛʘʥʠʟʤʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʟʜʦʨʦʚʴʝ [5, ʩ. 57; 8, ʩ. 136; 

4, ʩ. 86]. 

ʋʯʝʥʳʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʨʥʝʧʣʦ-

ʜʘʭ, ʩʪʝʙʣʝ, ʘ ʪʘʢʞʝ ʚ ʯʝʨʝʰʢʘʭ, ʘ ʥʘʠʤʝʥʴʰʝʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʣʠʩʪʴʷʭ. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʡ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʦʨʥʝʧʣʦʜʘʭ, 

ʩʪʝʙʣʝ, ʘ ʪʘʢʞʝ ʚ ʯʝʨʝʰʢʘʭ. ʅʘʠʤʝʥʴʰʝʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʣʠʩʪʴʷʭ [5, ʩ. 57; 8, ʩ. 136; 4, ʩ. 86]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 2019 ʛʦʜʫ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ ʛʦʨʦʜʝ ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ ʧʨʠ ʧʦ-

ʤʦʱʠ ʧʨʠʙʦʨʘ ï ʉʦʵʢʩ ʕʢʦʪʝʩʪʝʨ 2, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ 

ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʩʧʨʦʩʘ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʟʘʢʫʧʘʣʠʩʴ ʧʨʦʜʫʢʪʳ, ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʘʞʜʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦʩʪʘʚʠʣʦ 10 ʰʪʫʢ. ɼʘʣʝʝ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ, ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʤʝʨʝʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʠʪʨʘʪʦʚ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʨʠʩʫʥʢʘ  ̄1 ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ 

ʥʦʨʤʝ ʙʳʣʦ ʫ ʧʦʤʠʜʦʨʘ ʪʝʧʣʠʯʥʦʛʦ ï 89 ʤʛ/ʢʛ, ʷʙʣʦʢʘ ʟʝʣʝʥʦʛʦ ï 42 ʤʛ/ʢʛ; ʛʨʫʰʳ ʘʙʙʘʪ ï 24 ʤʛ/ʢʛ, 

ʙʘʥʘʥʘ ï 105 ʤʛ/ʢʛ, ʢʘʨʪʦʬʝʣʷ ï 231 ʤʛ/ʢʛ, ʤʦʨʢʦʚʠ ï 115 ʤʛ/ʢʛ, ʢʘʙʘʯʢʘ ï 91 ʤʛ/ʢʛ. ʆʜʥʘʢʦ ʩʦ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪʦʚ ʙʳʣʦ ʚ ʣʫʢʝ ʨʝʧʯʘʪʦʤ, ʘʨʙʫʟʝ ï 99 ʤʛ/ʢʛ, ʜʳʥʠ ʢʦʣʭʦʟ-

ʥʠʮʝ ï 261 ʤʛ/ʢʛ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʦʚʦʱʘʭ ʠ ʬʨʫʢʪʘʭ ʧʨʦʜʫʢʪʘʭ ʚ ʤʘʛʘʟʠʥʝ çʄʘʛʥʠʪè ʚ 2019 ʛ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩ ʨʳʥʢʘ çɻʦʨʦʜʦʢè ʥʘ ʩʦʜʝʨʞʘ-

ʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʦʚʦʱʘʭ ʠ ʬʨʫʢʪʘʭ. ɺ ʭʦʜʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʨʳʥʢʝ çɻʦʨʦʜʦʢè, ʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʦʜʫʢʪʘʭ: ʥʝʢʪʘʨʠʥʳ (92ï141 ʤʛ/ʢʛ ʦʧʘʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ), ʚʠʥʦʛʨʘʜ 

(76ï88 ʤʛ/ʢʛ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ), ʜʳʥʠ (231ï250 ʤʛ/ʢʛ ʦʧʘʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ), ʘʙʨʠʢʦʩʳ (ʜʦ 

263 ʤʛ/ʢʛ ʦʧʘʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ), ʘʨʙʫʟ (81 ʤʛ/ʢʛ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ), ʣʫʢ ʨʝʧʯʘʪʳʡ (84 ʤʛ/ʢʛ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ) (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʦʚʦʱʘʭ ʠ ʬʨʫʢʪʘʭ ʨʳʥʢʘ çɻʦʨʦʜʦʢè ʚ 2019 ʛ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʚʠʜʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʦʚʦʱʘʭ ʠ ʬʨʫʢʪʘʭ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʣʫʢʝ ʨʝʧʯʘʪʦʤ, ʜʳʥʝ ʚ ʚʝʩʝʥʥʝ-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʘʙʨʠʢʦʩʘʭ ʠ ʥʝʢʪʘʨʠʥʘʭ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʠ ʥʘʯʘʣʝ ʣʝʪʘ, ʘ ʪʘʢʞʝ ʘʨʙʫʟʘʭ ʚ ʚʝʩʝʥʥʠʡ 

ʧʝʨʠʦʜ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ 

ʚ ʦʨʛʘʥʠʟʤʝ, ʚʳʟʳʚʘʷ ʧʦʩʪʝʧʝʥʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʦʪʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʠʤ ʥʝʦʙʨʘʪʠʤʳʤ ʨʝʘʢʮʠʷʤ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. 
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ʋɼʂ 612.3 

ɸ.ɺ. ʂʘʟʘʢʦʚʘ, ʀ.ɸ. ʇʦʛʦʥʳʰʝʚʘ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʅɸʃʀɿ ʌɸʂʊʀʏɽʉʂʆɻʆ ʇʀʊɸʅʀʗ 

ʉʊʋɼɽʅʊʆɺ ʉɽɺɽʈʅʆɻʆ ɺʋɿɸ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʋ ʦʙʩʣʝʜʫʝʤʳʭ ʩʪʫʜʝʥʪʦʚ ʚʳʷʚʣʝʥʳ ʜʝʪʝʨʤʠʥʘʥʪʳ ʜʠʩʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʧʠ-

ʱʝʚʘʨʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʯʘʣʠ ʥʝʨʝʛʫʣʷʨʥʳʡ ʨʝʞʠʤ ʧʠʪʘʥʠʷ, ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢ-

ʪʫʨʳ ʧʠʪʘʥʠʷ ʩʦ ʩʜʚʠʛʘʤʠ ʚ ʩʪʦʨʦʥʫ ʧʨʝʦʙʣʘʜʘʥʠʷ ʞʠʨʦʚ ʠʣʠ ʫʛʣʝʚʦʜʦʚ, ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʬʘʩʪ-

ʬʫʜʘʤʠ, ʥʘʩʣʝʜʩʪʚʝʥʥʫʶ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ɸʥʘ-

ʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʠʱʝʚʦʛʦ ʨʘʮʠʦʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʣʦʨʠʡʥʦʩʪʴ ʧʠ-

ʪʘʥʠʷ ʚ ʩʨʝʜʥʝʤ ʧʨʝʚʳʰʘʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʘʢ ʫ ʶʥʦʰʝʡ, ʪʘʢ ʠ ʫ ʜʝʚʫʰʝʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʫʜʝʥʪʳ; ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ; ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ; ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʧʠʪʘʥʠʝʤ. 

 

ɿʥʘʯʠʤʳʤ ʫʩʣʦʚʠʝʤ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ [1, ʩ. 286ï289; 4, ʩ. 55ï57]. ʆʧʪʠʤʘʣʴʥʦ ʩʙʘʣʘʥʩʠ-

ʨʦʚʘʥʥʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʚʝʥʪʠʚʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʧʦʚʳʰʘʝʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʛʠʧʦʢʦʤʬʦʨʪʥʳʤ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʪʦʣʴʢʦ ʫ ʦʯʝʥʴ ʥʝʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ 

ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ. ɸʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʫʯʘʱʝʡʩʷ 

ʤʦʣʦʜʝʞʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʠʭ ʨʘʮʠʦʥʝ ʜʦʤʠʥʠʨʫʶʪ ʞʠʨʳ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ 

ʧʨʦʩʪʳʝ ʫʛʣʝʚʦʜʳ, ʧʦʥʠʞʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʚʠʪʘʤʠʥʦʚ, 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [3, ʩ. 685ï687; 5, ʩ. 974ï978; 6, ʩ. 30ï31]. 

ʅʝ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ, ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʢʘʯʝʩʪʚʘ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʥʢʦʣʦ-

ʛʠʠ, ʜʠʩʬʫʥʢʮʠʷʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʋ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ ʧʘʪʦʣʦʛʠʠ [7, ʩ. 54ï55; 9, ʩ. 315ï318]. 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʝ ʠ ʢʘʯʝʩʪʚʫ ʧʠʪʘʥʠʷ ʚ ʜʝʪʩʢʠʭ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʜʦʰʢʦʣʴ-

ʥʳʭ ʠ ʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʘ ʧʠʪʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʚʫʟʘʭ ʠ ʢʦʣʣʝʜʞʘʭ ʧʨʘʢʪʠʯʝʩʢʠ 

https://elibrary.ru/item.asp?id=35650555
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ʥʝ ʥʦʨʤʠʨʫʝʪʩʷ. ɺ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʦʪ 29.12.2012  ̄273-ʌɿ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠè, ʩʪʘʪʴʷ 37 (ʦʨʛʘʥʠʟʘʮʠʷ ʧʠʪʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ), ʦʪʤʝʯʝʥʦ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʧʠʪʘʥʠʷ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷ-

ʪʠʡ ʜʦʣʞʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʝʨʝʨʳʚ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ [8]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʩʫʪʦʯʥʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɹʳʣʠ ʦʧʨʦʰʝʥʳ 100 ʩʪʫʜʝʥʪʦʚ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦʣʦʛʠʠ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʩ I ʧʦ VI 

ʢʫʨʩʳ. ɼʣʷ ʦʮʝʥʢʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʚʦʧʨʦʩʳ ʙʳʣʠ 

ʩʦʩʪʘʚʣʝʥʳ ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʉʙʦʨ ʜʘʥʥʳʭ ʙʳʣ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʷʩʥʝʥʠʝ ʚʦʟʨʘʩʪʘ, ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʥʘʣʠʯʠʷ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ, ʫʨʦʚʥʷ ʬʠʟʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʘʩʩʳ ʪʝʣʘ, ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (ɾʂʊ), ʜʠʘ-

ʛʥʦʩʪʠʨʦʚʘʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʜʘʥʥʳʭ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ. ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ 

ʦʙʫʯʘʶʱʠʭʩʷ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ ɸ. ʂʝʪʣʝ. ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʙʣʠʮ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʨʘʚʥʠʚʘʣʠ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʤʠ ɻʋ ʅʀʀ ʧʠʪʘʥʠʷ ʈɸʄʅ (2008) [2]. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ 

ʧʨʦʛʨʘʤʤʝ Microsoft Office Excel 2003 ʛ. 

ʆʪ ʢʘʯʝʩʪʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʧʠʪʘʥʠʷ ʟʘʚʠʩʠʪ ʪʘʢʦʡ ʩʦʤʘʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ 

(ʀʄʊ). ʋ ʜʝʚʫʰʝʢ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʢʫʨʩʦʚ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʨʠʩ. 1).  
 

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ ʫ ʩʪʫʜʝʥʪʦʢ, % 

ʀʄʊ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʦʪʤʝʯʘʣʩʷ ʫ 64% ʧʝʨʚʦʢʫʨʩʥʠʮ, 47% ʜʝʚʫʰʝʢ 2 ʢʫʨʩʘ, 40% ʪʨʝʪʴʝʢʫʨʩ-

ʥʠʮ ʠ ʫ 20% ʩʪʫʜʝʥʪʦʢ ʚʳʧʫʩʢʥʦʛʦ ʢʫʨʩʘ. ʈʘʟʥʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦ 

5% ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ 18% ʩʪʫʜʝʥʪʦʢ 1 ʢʫʨʩʘ, 13% ʚʪʦʨʦʢʫʨʩʥʠʮ, 45% ʦʙʩʣʝʜʫʝʤʳʭ 3 ʢʫʨʩʘ, ʠ 50% 

ʜʝʚʫʰʝʢ 4 ʢʫʨʩʘ. ʈʘʟʥʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʨʤʝ ʦʪ 6% ʜʦ 10% ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 18% ʧʝʨʚʦʢʫʨʩʥʠʮ 

(ʨʠʩ. 1). 

ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʫ 50% ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, 62% 

ʶʥʦʰʝʡ 2 ʢʫʨʩʘ, 34% ʪʨʝʪʴʝʢʫʨʩʥʠʢʦʚ ʠ ʫ 20% ʩʪʫʜʝʥʪʦʚ ʚʳʧʫʩʢʥʦʛʦ ʢʫʨʩʘ. ʈʘʟʥʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʦʨʤʝ ʦʪ 6% ʜʦ 10% ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ 11% ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ ʠ 25% ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ. ʆʪʢʣʦʥʝʥʠʷ ʤʘʩʩʳ 

ʪʝʣʘ ʦʪ ʥʦʨʤʳ ʙʦʣʝʝ ʯʝʤ ʥʘ 10% ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ 11% ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ ʠ 20% ʦʙʩʣʝʜʫʝʤʳʭ 

4 ʢʫʨʩʘ (ʨʠʩ. 2). 
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ʈʘʟʥʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 5% 

ʈʘʟʥʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 ʜʦ 10%
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ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ ʫ ʩʪʫʜʝʥʪʦʚ, % 

ɼʦʤʠʥʠʨʫʶʱʝʡ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʫ ʩʪʫʜʝʥʪʦʚ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦʣʦʛʠʠ ʠ ʠʥʞʠʥʠʨʠʥʛʘ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʷʚʣʷʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ. ɺ ʘʥʘʤʥʝʟʝ ʫ ʩʪʫʜʝʥʪʦʢ 1 ʠ 2 ʢʫʨʩʦʚ ʚʳʷʚʣʝʥʳ 45% ʠ 56% ʩʣʫʯʘʝʚ ʛʘʩʪʨʦʜʫʦʜʝʥʠʪʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʋ ʦʙʩʣʝʜʫʝʤʳʭ 3 ʢʫʨʩʘ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʠʘʛʥʦʟʳ: ʛʘʩʪʨʦʜʫʦʜʝʥʠʪ (53,3%), ʷʟʚʘ ʞʝʣʫʜʢʘ 

(13,3%), ʜʠʩʢʠʥʝʟʠʷ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ (ɼɾɺʇ) (20%). ʋ ʜʝʚʫʰʝʢ ʚʳʧʫʩʢʥʦʛʦ ʢʫʨʩʘ ʚʳʷʚʣʝʥʦ 

12,5% ʩʣʫʯʘʝʚ ʛʘʩʪʨʦʜʫʦʜʝʥʠʪʘ (ʨʠʩ. 3).  

 

ʈʠʩ. 3. ɿʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫ ʩʪʫʜʝʥʪʦʢ, % 

ɺ ʘʥʘʤʥʝʟʝ ʫ ʩʪʫʜʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʠʘʛʥʦʟʳ: ʫ ʦʙʩʣʝʜʫʝʤʳʭ 1 

ʢʫʨʩʘ ï ʛʘʩʪʨʦʜʫʦʜʝʥʠʪ (25%), ʜʠʩʢʠʥʝʟʠʷ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ (1,6%); ʫ ʶʥʦʰʝʡ 2 ʢʫʨʩʘ ï ʛʘ-

ʩʪʨʦʜʫʦʜʝʥʠʪ (35%); ʫ ʪʨʝʪʴʝʢʫʨʩʥʠʢʦʚ ï ʛʘʩʪʨʦʜʫʦʜʝʥʠʪ (55%), ʜʠʩʢʠʥʝʟʠʷ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ 

(11%). ʋ ʩʪʫʜʝʥʪʦʚ ʚʳʧʫʩʢʥʦʛʦ ʢʫʨʩʘ ʚ 50% ʩʣʫʯʘʝʚ ʚʳʷʚʣʷʣʩʷ ʛʘʩʪʨʦʜʫʦʜʝʥʠʪ (ʨʠʩ. 4).  
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ʈʠʩ. 4. ɿʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫ ʩʪʫʜʝʥʪʦʚ, % 

ʆʙʩʣʝʜʫʝʤʳʝ ʩʪʫʜʝʥʪʳ ʬʠʢʩʠʨʦʚʘʣʠ ʥʘʩʣʝʜʩʪʚʝʥʥʫʶ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʩʠ-

ʩʪʝʤʳ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ. ɿʘʙʦʣʝʚʘʥʠʷ ɾʂʊ ʫ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʦʪʤʝʯʘʣʠ 27,3% ʧʝʨʚʦʢʫʨʩ-

ʥʠʮ, 36% ʩʪʫʜʝʥʪʦʢ 2 ʢʫʨʩʘ, 60% 3 ʢʫʨʩʘ ʠ 12,5% ʨʝʩʧʦʥʜʝʥʪʦʢ 4 ʢʫʨʩʘ. ʇʘʪʦʣʦʛʠʠ ɾʂʊ ʫ ʙʣʠʟʢʠʭ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʦʪʤʝʯʘʣʠ 23% ʶʥʦʰʝʡ 3 ʢʫʨʩʘ ʠ 25% ʩʪʫʜʝʥʪʦʚ 4 ʢʫʨʩʘ. ʅʦʩʠʪʝʣʴʩʪʚʦ Helicobacter 

pylori, ʟʥʘʯʠʤʦʛʦ ʬʘʢʪʦʨʘ ʨʠʩʢʘ ʧʦʷʚʣʝʥʠʷ ʛʘʩʪʨʠʪʘ, ʜʫʦʜʝʥʠʪʘ ʠ ʷʟʚʳ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʠ ʦʪʤʝʯʘʣʠ 20% ʩʪʫʜʝʥʪʦʢ 3 ʢʫʨʩʘ ʠ 10% ʧʝʨʚʦʢʫʨʩʥʠʮ; 19% ʶʥʦʰʝʡ ʚʪʦʨʦʢʫʨʩʥʠʢʦʚ ʠ 44% 

ʶʥʦʰʝʡ 3 ʢʫʨʩʘ. 

ʋ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʳʷʚʣʝʥʳ ʜʝʪʝʨʤʠʥʘʥʪʳ ʜʠʩʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ. ɹʦʣʴʰʠʥ-

ʩʪʚʦ ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ ʦʪʤʝʯʘʣʠ ʨʝʜʢʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʛʦʨʷʯʠʭ ʙʣʶʜ, ʧʦʟʜʥʠʡ ʧʦ ʚʨʝʤʝʥʠ ʫʞʠʥ, 57% 

ʧʠʪʘʶʪʩʷ ʜʚʘ ʨʘʟʘ ʚ ʜʝʥʴ, ʠʟ ʥʠʭ 52,6% ʥʝ ʦʙʝʜʘʶʪ. ʇʨʠ ʧʦʩʝʱʝʥʠʠ ʟʘʥʷʪʠʡ ʚ ʚʫʟʝ ʥʝ ʧʠʪʘʶʪʩʷ 81% 

ʧʝʨʚʦʢʫʨʩʥʠʮ, 20% ʩʪʫʜʝʥʪʦʢ 2 ʢʫʨʩʘ ʠ 53,3% ʜʝʚʫʰʝʢ 3 ʢʫʨʩʘ. ʉʨʝʜʠ ʦʙʩʣʝʜʫʝʤʳʭ ʶʥʦʰʝʡ ʧʠʪʘʶʪʩʷ 

ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʪʦʣʦʚʦʡ 42% ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, 17% ʩʪʫʜʝʥʪʦʚ 2 ʢʫʨʩʘ, 33% ʪʨʝʪʴʝʢʫʨʩʥʠʢʦʚ ʠ 25% 

ʶʥʦʰʝʡ ʚʳʧʫʩʢʥʦʛʦ ʢʫʨʩʘ. ʏʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʬʘʩʪʬʫʜʦʚ ʦʪʤʝʯʘʶʪ 43,5% ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ, 46,4% 

ʨʝʩʧʦʥʜʝʥʪʦʚ 2 ʢʫʨʩʘ, 62,5% ʪʨʝʪʴʝʢʫʨʩʥʠʢʦʚ, 64% ʩʪʫʜʝʥʪʦʚ ʚʳʧʫʩʢʥʦʛʦ ʢʫʨʩʘ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ (ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ) ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʦʟʨʘʩʪʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʫ 13% ʩʪʫʜʝʥʪʦʢ 4 ʢʫʨʩʘ; ʫ 17 % ʶʥʦʰʝʡ ʧʝʨʚʦʛʦ ʠ 10% ʩʪʫʜʝʥʪʦʚ ʚʪʦʨʦʛʦ 

ʢʫʨʩʘ (ʨʠʩ. 5). ʋ ʦʩʪʘʣʴʥʳʭ ʦʙʩʣʝʜʫʝʤʳʭ ʦʪʤʝʯʘʣʠʩʴ ʩʜʚʠʛʠ ʚ ʩʪʦʨʦʥʫ ʧʨʝʦʙʣʘʜʘʥʠʷ ʞʠʨʦʚ ʠʣʠ ʫʛʣʝ-

ʚʦʜʦʚ. ɺ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʧʨʝʦʙʣʘʜʘʣʠ ʞʠʨʳ ʫ 18% ʧʝʨʚʦʢʫʨʩʥʠʮ, 52% ʜʝʚʫʰʝʢ 2 ʢʫʨʩʘ, 27% ʪʨʝʪʴʝ-

ʢʫʨʩʥʠʮ ʠ ʫ 13% ʩʪʫʜʝʥʪʦʢ ʚʳʧʫʩʢʥʦʛʦ ʢʫʨʩʘ. ɺ ʧʠʪʘʥʠʠ ʜʦʤʠʥʠʨʦʚʘʣʠ ʫʛʣʝʚʦʜʳ ʫ 37% ʧʝʨʚʦʢʫʨʩ-

ʥʠʮ, 27% ʜʝʚʫʰʝʢ 2 ʢʫʨʩʘ, 60% ʪʨʝʪʴʝʢʫʨʩʥʠʮ ʠ ʫ 38% ʩʪʫʜʝʥʪʦʢ ʚʳʧʫʩʢʥʦʛʦ ʢʫʨʩʘ (ʨʠʩ. 5). ɺ ʨʘʮʠʦʥʝ 

ʧʠʪʘʥʠʷ ʜʦʤʠʥʠʨʦʚʘʣʠ ʞʠʨʳ ʫ 24% ʶʥʦʰʝʡ 2 ʢʫʨʩʘ ʠ 55% ʪʨʝʪʴʝʢʫʨʩʥʠʢʦʚ. ɺ ʧʠʪʘʥʠʠ ʧʨʝʦʙʣʘʜʘʣʠ 

ʫʛʣʝʚʦʜʳ ʫ 8,3% ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, 3% ʶʥʦʰʝʡ 2 ʢʫʨʩʘ, 11% ʪʨʝʪʴʝʢʫʨʩʥʠʢʦʚ ʠ ʫ 20% ʩʪʫʜʝʥʪʦʚ ʚʳ-

ʧʫʩʢʥʦʛʦ ʢʫʨʩʘ (ʨʠʩ. 5). 
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ʈʠʩ. 5. ʉʦʦʪʥʦʰʝʥʠʝ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ, % 

ʉʦʛʣʘʩʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ɻʋ ʅʀʀ ʧʠʪʘʥʠʷ ʈɸʄʅ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʚ ʩʨʝʜʥʝʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2585 ʢʢʘʣ, ʩʪʫʜʝʥʪʦʢ ï 2434,5 ʢʢʘʣ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʠʱʝʚʦʛʦ ʨʘʮʠʦʥʘ ʫ ʩʪʫʜʝʥʪʦʚ ʅɺɻʋ ʚ ʩʨʝʜʥʝʤ ʧʨʝʚʳʰʘʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥ-

ʥʳʝ ʥʦʨʤʘʪʠʚʳ: ʫ ʶʥʦʰʝʡ ʩʦʩʪʘʚʣʷʣʘ 2840,0Ñ11,5 ʢʢʘʣ, ʫ ʜʝʚʫʰʝʢ 2695,0Ñ10,15 ʢʢʘʣ. 

ʋ ʦʙʩʣʝʜʫʝʤʳʭ ʩʪʫʜʝʥʪʦʚ ʚʳʷʚʣʝʥʳ ʜʝʪʝʨʤʠʥʘʥʪʳ ʜʠʩʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʯʘʣʠ ʥʝʨʝʛʫʣʷʨʥʳʡ ʨʝʞʠʤ ʧʠʪʘʥʠʷ, ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʠʪʘʥʠʷ ʩʦ 

ʩʜʚʠʛʘʤʠ ʚ ʩʪʦʨʦʥʫ ʧʨʝʦʙʣʘʜʘʥʠʷ ʞʠʨʦʚ ʠʣʠ ʫʛʣʝʚʦʜʦʚ, ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʬʘʩʪʬʫʜʘʤʠ, ʥʘʩʣʝʜʩʪʚʝʥ-

ʥʫʶ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʠʱʝʚʦʛʦ ʨʘʮʠʦʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʣʦʨʠʡʥʦʩʪʴ ʧʠʪʘʥʠʷ ʚ ʩʨʝʜʥʝʤ ʧʨʝʚʳʰʘʣʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʘʢ ʫ ʶʥʦʰʝʡ, ʪʘʢ ʠ ʫ ʜʝʚʫʰʝʢ.  
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ʂ.ɺ. ʂʘʡʙʠʰʝʚʘ, ʊ.ɺ. ʉʪʦʨʯʘʢ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʉʆɹɽʅʅʆʉʊʀ ɺʆɿɼɽʁʉʊɺʀʗ ʀʆʅʆɺ 

ʅʀʂɽʃʗ ʅɸ ʇʀɻʄɽʅʊʅʓʁ ɸʇʇɸʈɸʊ 

LEMNA MINOR  

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠ ʥʘʢʦʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤʝ, ʪʦʢʩʠʢʘʥʪʳ ʚʳʟʳʚʘʶʪ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ, ʟʘʜʝʨʞʢʫ ʫʤʩʪʚʝʥʥʦʛʦ ʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʦʥʢʦʧʘʪʦʣʦʛʠʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ 

ʦʪʥʦʩʷʪ ʙʦʣʝʝ 40 ʤʝʪʘʣʣʦʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ. ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʦʪʥʦʩʷʪʩʷ ʢ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʘʤ, ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʪʦʨʳʤʠ ʦʙʷʟʘʪʝʣʴʥʳ ʚʦ ʚʩʝʭ ʩʨʝʜʘʭ [4, 

ʩ. 31]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʠʛʤʝʥʪʦʚ ʬʦʪʦʩʠʥʪʝʟʘ ʫ ʨʷʩʢʠ ʤʘ-

ʣʦʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʦʥʦʚ ʥʠʢʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʘ Lemna minor. ʇʨʝʜʩʪʘ-

ʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʨʷʩʢʦʚʳʝ (Lemnaceae) ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ 

ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʚ ʩʠʣʫ ʩʚʦʝʡ ʭʠʤʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

Lemna minor L. ï ʦʜʥʦʜʦʣʴʥʦʝ ʧʦʢʨʳʪʦʩʝʤʝʥʥʦʝ ʨʘʩʪʝʥʠʝ, ʥʝʫʢʦʨʝʥʝʥʥʳʡ ʧʣʝʡʩʪʦʬʠʪ, ʩ ʫʧʨʦʱʝʥʥʳʤ 

ʩʪʨʦʝʥʠʝʤ [3, 58]. ʆʥʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʦʜʳ ʩ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʝʤʦʚ ʠ ʩʪʦʯʥʳʭ 

ʚʦʜ ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ. 

ʈʘʩʪʝʥʠʷ Lemna minor ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʧʨʠ ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘ-

ʪʫʨʝ. ʉʨʝʜʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʩʣʫʞʠʣʘ ʩʨʝʜʘ ʐʪʝʡʥʙʝʨʛʘ [6, ʩ. 43].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʈʘʩʪʝʥʠʷ Lemna minor ʚʳʜʝʨʞʠʚʘʣʠ ʩʝʤʴ 

ʩʫʪʦʢ ʚ ʨʘʩʪʚʦʨʝ ʩʫʣʴʬʘʪʘ ʥʠʢʝʣʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,0078 ʤʤʦʣʴ/ʣ, 0,05 ʤʤʦʣʴ/ʣ; 0,0625 

ʤʤʦʣʴ/ʣ; 0,125 ʤʤʦʣʴ/ʣ; 0,25 ʤʤʦʣʴ/ʣ ʠ 0,5 ʤʤʦʣʴ/ʣ. ʈʘʩʪʚʦʨʳ ʛʦʪʦʚʠʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʐʪʝʡʥ-

ʙʝʨʛʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ɼʣʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʦʪʙʠʨʘʣʠ ʟʜʦʨʦʚʳʝ ʨʘʩʪʝʥʠʷ ʩ ʜʚʫʤʷ ʣʠʩʪʝʮʘʤʠ. ʂʘʞʜʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʸʤʢʦʩʪʴ ʩʦʜʝʨʞʘʣʘ 

15 ʣʠʩʪʝʮʦʚ ʨʘʩʪʝʥʠʡ Lemna minor.  

ɺ ʢʦʥʮʝ ʩʝʜʴʤʦʛʦ ʜʥʷ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʝʮʦʚ, ʦʪʤʝʯʘʣʠ ʠʭ ʦʢʨʘʩʢʫ. ʉʦʜʝʨʞʘʥʠʝ ʧʠʛ-

ʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ Lemna minor ʦʧʨʝʜʝʣʷʣʠ ʵʢʩʪʨʘʢʪʥʳʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʧʨʠ-

ʙʦʨʝ SPEKORD 30 [2, ʩ. 72]. ʂʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʦʚ a ʠ b, ʩʫʤʤʳ ʢʘʨʦʪʠʥʦʠʜʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 

ʃʠʭʪʝʥʪʘʣʝʨʫ [5]. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʦʥʦʚ ʥʠʢʝʣʷ ʥʘ ʨʘʩʪʝʥʠʷ Lemna minor ʦʪʤʝʯʝʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʚʠʜʝ ʥʝʢʨʦʟʦʚ 

ʠ ʭʣʦʨʦʟʦʚ. ʅʘʙʣʶʜʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʟʝʣʝʥʦʡ ʦʢʨʘʩʢʠ ʨʘʩʪʝʥʠʡ ʦʪ ʟʝʣʝʥʦ-ʞʝʣʪʦʛʦ ʜʦ ʞʝʣʪʦʛʦ ʚʦ ʚʩʝʭ 

ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʘʭ. ʊʦʨʤʦʞʝʥʠʝ ʨʦʩʪʘ ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʦʪʚʝʪ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʥʦʛʠʭ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ [1; 6]. ɺʦʟʜʝʡʩʪʚʠʝ 

ʠʦʥʦʚ ʥʠʢʝʣʷ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʪʝʤʧʘ ʨʦʩʪʘ ʨʷʩʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʛʤʝʥʪʦʚ ʫ ʨʘʩʪʝʥʠʡ ʨʷʩʢʠ ʤʘʣʦʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʩʦʣʝʡ ʥʠʢʝʣʷ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɺʣʠʷʥʠʝ Ni2+ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ Lemna minor 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʨʷʩʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʫʤʝʥʴʰʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 4 

ʨʘʟʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʦʥʦʚ ʥʠʢʝʣʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,0078 ʤʤʦʣʴ/ʣ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ. ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʠʢʝʣʷ, ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʦʪʠʥʦʠʜʦʚ ʩʥʠʞʘʣʦʩʴ, ʤʠʥʠʤʘʣʴ-

ʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʝʥʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʤʤʦʣʴ/ʣ. ʂʦʣʠʯʝʩʪʚʦ ʢʘʨʦʪʠʥʦʠʜʦʚ ʧʨʠ ʜʘʥʥʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ Ni2+ ʩʦʩʪʘʚʣʷʝʪ 0,0055 ʤʛ/ʛ, ʯʪʦ ʚ 24 ʨʘʟʘ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ (ʨʠʩ. 1). 

 

ʈʠʩ. 2. ɺʣʠʷʥʠʝ Ni2+ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ ʚ ʨʘʩʪʝʥʠʷʭ Lemna minor 

ɼʣʷ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ ʨʷʩʢʠ ʦʪʤʝʯʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʨʝʘʢʮʠʠ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ ʠʦʥʦʚ ʥʠʢʝʣʷ, ʧʨʦʷʚʣʷʝʤʳʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʭʣʦʨʦʬʠʣʣʦʚ ʘ ʠ b, ʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ 

ʥʠʤʠ, ʩʦʜʝʨʞʘʥʠʠ ʢʘʨʦʪʠʥʦʠʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʣʦʨʦʬʠʣʣʦʚ. ʈʘʩʪʝʥʠʷ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʜʝʡʩʪʚʠʶ 

ʠʦʥʦʚ ʥʠʢʝʣʷ, ʩʥʠʞʘʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʭʣʦʨʦʬʠʣʣʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʦʚ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʤʠʥʠʤʘʣʴʥʘʷ ï ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Ni2+ 0,5 ʤʤʦʣʴ/ʣ (ʨʠʩ. 2). ʂʦʥ-

ʮʝʥʪʨʘʮʠʠ ʥʠʢʝʣʷ 0,0078 ʤʤʦʣʴ/ʣ ʚʳʟʳʚʘʣʠ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ b ʠ ʭʣʦʨʦʬʠʣʣʘ ʘ ʚ ʙʦ-

ʣʝʝ ʯʝʤ 10 ʠ 3,5 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʠ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ 

ʥʠʢʝʣʷ ʦʪ 0,0078 ʤʤʦʣʴ/ʣ ʜʦ 0,125 ʤʤʦʣʴ/ʣ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʭʣʦʨʦʬʠʣʣʘ b. ʇʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʨʘʩʪʝʥʠʷ ʨʷʩʢʠ ʥʠʢʝʣʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,25 ʠ 0,5 ʤʤʦʣʴ/ʣ ʩʦʜʝʨʞʘʥʠʝ 

ʭʣʦʨʦʬʠʣʣʘ b ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʦʬʠʣʣʘ ʘ (ʨʠʩ. 2). 

 

ʈʠʩ. 3. ɺʣʠʷʥʠʝ Ni2+ ʥʘ ʦʪʥʦʰʝʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ ʢ ʢʘʨʦʪʠʥʦʠʜʘʤ ʚ ʨʘʩʪʝʥʠʷʭ Lemna minor 

ʆʪʥʦhʝʥʠʷ ʩʫʤʤʳ ʭʣʦʨʦʬʠʣʣʦʚ ʢ ʢʘʨʦʪʠʥʦʠʜʘʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʬʦʪʦʩʠʥʪʝ-

ʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ʋʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʩʚʝʪʦʩʦ-

ʙʠʨʘʶʱʝʡ ʬʫʥʢʮʠʠ ʧʠʛʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʩʪʝʥʠʷʭ ʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʭʣʦʨʦʬʠʣʣʦʚ ʢ ʢʘʨʦʪʠʥʦʠʜʘʤ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 13,2 ʜʦ 34,4. ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʭʣʦʨʦ-

ʬʠʣʣʘ ʢ ʢʘʨʦʪʠʥʦʠʜʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʝʥʠʷ Lemna minor ʥʠʢʝʣʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

0,125 ʤʤʦʣʴ/ʣ, ʤʠʥʠʤʘʣʴʥʦʝ ï 0,0078 ʤʤʦʣʴ/ʣ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʆʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʠʛʤʝʥʪʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫ ʨʘʩʪʝʥʠʡ Lemna minor ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʠʦʥʦʚ ʥʠʢʝʣʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʘ, ʭʣʦʨʦʬʠʣʣʘ b ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ.  

2. ʂʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʤʝʥʷʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,120 ʤʛ/ʛ ʜʦ 0,402 ʤʛ/ʛ, ʢʘʨʦʪʠʥʦʠʜʦʚ ʦʪ 

0,0055 ʤʛ/ʛ ʜʦ 0,0306 ʤʛ/ʛ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʨʘʩʪʝʥʠʷ ʠʦʥʦʚ ʥʠʢʝʣʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,0078 ʤʤʦʣʴ/ʣ ʨʦʩʪ 

ʨʘʩʪʝʥʠʷ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʭʣʦʨʦ-

ʬʠʣʣʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʩʪʨʝʩʩʘ ʫ ʨʘʩʪʝʥʠʷ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʠʛʤʝʥʪʦʚ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʥʝʢʨʦʟʘʤʠ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʦʥʦʚ ʥʠʢʝʣʷ ʫ ʨʘʩʪʝʥʠʡ Lemna minor ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥ-

ʥʠʝ ʧʠʛʤʝʥʪʦʚ ʭʣʦʨʦʬʠʣʣʦʚ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,0078 ʤʤʦʣʴ/ʣ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʦʪʠʥʦ-

ʠʜʦʚ ʫʤʝʥʴʰʠʣʦʩʴ ʚ 4,3 ʨʘʟʘ, ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʦʚ ʚ 4,7 ʨʘʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʇʨʠ ʜʝʡʩʪʚʠʠ ʥʠʢʝʣʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʤʤʦʣʴ/ʣ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʨʘʩʪʝʥʠʷʭ Lemna minor 

ʫʤʝʥʴʰʠʣʦʩʴ ʚ 24 ʨʘʟʘ, ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʦʚ ʚ 16 ʨʘʟ.  

3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʠʛʤʝʥʪʥʦʛʦ ʘʧʧʘʨʘʪʘ Lemna minor ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ ʙʠʦʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. 
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ɸ.ɸ. ʂʨʘʩʠʣʴʥʠʢʦʚʘ, ʆ.ʄ. ʐʘʙʘʣʠʥʘ 
ʂʨʘʩʥʦʷʨʩʢ, ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺʆʉʉʊɸʅʆɺʃɽʅʀɽ ɾʀɺʆɻʆ 

ʅɸʇʆʏɺɽʅʅʆɻʆ ʇʆʂʈʆɺɸ ʅɸ 25-ʃɽʊʅɽʁ 

ʃʀʉʊɺɽʅʅʀʏʅʆʁ ɻɸʈʀ ɺ ʉɽɺɽʈʅʆʁ 

ʊɸʁɻɽ ʕɺɽʅʂʀʀ 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʮʝʩʩʘʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʡ 

ʪʘʡʛʠ ʕʚʝʥʢʠʠ. ʋʩʪʦʡʯʠʚʳʝ ʥʠʟʦʚʳʝ ʧʦʞʘʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʩʧʦʩʦʙʥʳ ʧʦʣ-

ʥʦʩʪʴʶ ʫʥʠʯʪʦʞʠʪʴ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʠ ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚʳ. ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʝʥʳ 

ʛʘʨʴ 1993 ʛʦʜʘ ʠ ʢʦʥʪʨʦʣʴʥʦʝ ʥʘʩʘʞʜʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʣʠʩʪʚʝʥʥʠʯʥʠʢ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʣʠʰʘʡʥʠʢʦʚʦ-ʟʝʣʝʥʦʤʦʰʥʳʡ ʩ ʧʦʜʣʝʩʢʦʤ ʠʟ ʦʣʴʭʦʚʥʠʢʘ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʩʪʚʝʥʥʠʮʘ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʎʝʥʪʨʘʣʴʥʘʷ ʕʚʝʥʢʠʷ, ʧʦʞʘʨʳ, ʩʝʚʝʨʥʘʷ 

ʪʘʡʛʘ. 

 

ʉʝʚʝʨʦʪʘʝʞʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ ʕʚʝʥʢʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʤʝʨʟʣʦʪʥʳʭ ʧʦʯʚʘʭ ʠ ʦʙʣʘʜʘʶʪ 

ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʥʦʩʠʪʩʷ ʢʨʘʡʥʷʷ ʨʘʟʨʝʞʝʥʥʦʩʪʴ ʧʦʣʦʛʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʫʩʪʦʪʳ ʜʨʝʚʦʩʪʦʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʠʟʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ, ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʮʝʥʦʪʠʯʝʩʢʘʷ ʨʦʣʴ ʢʫʩʪʘʨʥʠʢʦʚ, ʦʩʦʙʝʥʥʦ Duschekia fruticosa (Rupr.) Pouzar, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʘʟʚʠʪʳʡ 

ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ ʞʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠ ʧʦʜʩʪʠʣʢʘ.  

ʋʩʪʦʡʯʠʚʳʝ ʥʠʟʦʚʳʝ ʧʦʞʘʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʩʧʦʩʦʙʥʳ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦ-

ʞʠʪʴ ʥʝ ʪʦʣʴʢʦ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʥʦ ʠ ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʛʘʨʷʭ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʡ ʕʚʝʥʢʠʠ ʩʠʣʴʥʦ ʟʘʪʨʫʜʥʝʥʦ. ʇʦʜ ʚʣʠ-

ʷʥʠʝʤ ʚʥʝʰʥʠʭ ʩʪʨʝʩʩʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʥʠ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʤʦʛʫʪ ʜʝʛʨʘʜʠʨʦʚʘʪʴ, ʪʝʨʷʪʴ ʩʚʦʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ, ʫʪʨʘʯʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ [1, c.54]. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳ-

ʚʘʶʱʠʭ ʛʣʫʙʦʢʦʝ ʠ ʚʩʝʩʪʦʨʦʥʥʝʝ ʚʣʠʷʥʠʝ ʥʘ ʣʝʩʘ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʠʩʪʦʨʠʠ ʠʭ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʧʦʞʘʨʳ. ɺʦʟʥʠʢʘʶʱʠʝ ʧʦʞʘʨʳ ʥʘʨʫʰʘʶʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʷʚʣʷʷʩʴ ʬʘʢʪʦʨʦʤ ʠʭ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ. ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʠ ʥʘ ʛʘʨʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʦʞʘʨʦʚ ʠ ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ [2, c. 6]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2019 ʛ. ʥʘ ʛʘʨʠ 1993 ʛʦʜʘ ʠ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ 

ʅʠʞʥʷʷ ʊʫʥʛʫʩʢʘ ʠ ʂʦʯʝʯʫʤ.  

ɻʘʨʴ 1993ʛ. (93) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʢʣʦʥʝ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʢʨʫʪʠʟʥʦʡ 5ï7Á, ʦʙʨʘʟʦʚʘ-

ʣʘʩʴ ʧʦʩʣʝ ʫʩʪʦʡʯʠʚʦʛʦ ʥʠʟʦʚʦʛʦ ʧʦʞʘʨʘ. ɼʨʝʚʦʩʪʦʡ ï ʩʫʭʦʩʪʦʡ ʣʠʩʪʚʝʥʥʠʮʳ, ʝʜʠʥʠʯʥʳʝ ʞʠʚʳʝ ʢʨʫʧ-

ʥʳʝ ʣʠʩʪʚʝʥʥʠʮʳ ʚʳʩʦʪʦʡ (Larix gmelinii (Rupr.) Rupr.) (ʚʳʩʦʪʦʡ 12ï13 ʤ, ʜʠʘʤʝʪʨʦʤ 15ï18 ʩʤ) . ʇʦʣʦʛ 

ʤʦʣʦʜʳʭ ʣʠʩʪʚʝʥʥʠʮ ʚʳʩʦʪʦʡ ʜʦ 4ï5 ʤʝʪʨʦʚ, ʤʥʦʞʝʩʪʚʦ ʣʠʩʪʚʝʥʥʠʮʳ ʚ ʧʦʜʨʦʩʪʝ. ʀʤʝʝʪʩʷ ʧʨʠʤʝʩʴ 

ʙʝʨʝʟʳ ʚʳʩʦʪʦʡ 1,5ï2,5 ʤʝʪʨʘ. ʄʠʢʨʦʨʝʣʴʝʬ ʙʫʛʨʠʩʪʦ-ʟʘʧʘʜʠʥʥʳʡ [5, c. 27]. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʩʦʩʪʘʚʣʷʝʪ 70ï80%. ʇʦʜʣʝʩʦʢ ʥʝ ʚʳʨʘʞʝʥ. ɾʅʇ ʧʨʝʜʩʪʘʚʣʝʥ ʢʫʩʪʘʨʥʠʯʢʘʤʠ ï Ledum palustre, 

Vaccinium uliginosum, V. vitis-idaea. 

ʂʦʥʪʨʦʣʝʤ ʧʦʩʣʫʞʠʣ ʣʠʩʪʚʝʥʥʠʯʥʠʢ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦ-ʟʝʣʝʥʦʤʦʰʥʳʡ ʩ ʧʦʜʣʝʩʢʦʤ 

ʠʟ ʦʣʴʭʦʚʥʠʢʘ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ (Dushekia fruticosa) (ʂ93). ʄʠʢʨʦʨʝʣʴʝʬ ʤʝʣʢʦʙʫʛʦʨʯʘʪʳʡ, ʩʣʘʙʦ ʚʳʨʘ-

ʞʝʥ. ɼʨʝʚʦʩʪʦʡ ʨʘʟʨʝʞʝʥʥʳʡ, ʩʦʤʢʥʫʪʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,2ï0,3. ʃʠʩʪʚʝʥʥʠʮʘ ʚʳʩʦʪʦʡ 10ï12 ʤʝʪʨʦʚ ʠ 

ʜʠʘʤʝʪʨʦʤ 8ï15 ʩʤ., ʫʛʥʝʪʝʥʥʳʝ ʩ ʨʘʟʨʝʞʝʥʥʦʡ ʢʨʦʥʦʡ, ʚʩʩʪʨʝʯʘʶʪʩʷ ʩʫʭʦʚʝʨʰʠʥʥʳʝ. ʆʪʤʝʯʝʥʳ ʦʪ-

ʜʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʝʣʠ ʩʠʙʠʨʩʢʦʡ (Picea ʦbovata) ʚʳʩʦʪʦʡ 3 ʤʝʪʨʘ ʩ ʰʠʰʢʘʤʠ, ʚ ʭʦʨʦʰʝʤ ʞʠʟ-

ʥʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ [7, c. 68]. ʇʦʜʨʦʩʪ ʝʣʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʧʦʯʚʝ ʧʦʯʪʠ ʨʘʟʣʦʞʠʚʰʠʡʩʷ ʚʘʣʝʞ. ɺ ʧʦʜ-

ʣʝʩʢʝ ʦʣʴʭʦʚʥʠʢ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʚʳʩʦʪʦʡ 1,5ï2 ʤʝʪʨʘ ʩ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ 10ï15%. ɾʅʇ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪ, ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 100%. ɼʦʤʠʥʠʨʫʶʪ ʟʝʣʝʥʳʝ ʤʭʠ ʠ ʢʫʩʪʠʩʪʳʝ ʣʠʰʘʡʥʠʢʠ, ʘ ʪʘʢʞʝ 

ʢʫʩʪʘʨʥʠʯʢʠ ï ʙʨʫʩʥʠʢʘ, ʙʘʛʫʣʴʥʠʢ ʙʦʣʦʪʥʳʡ ʠ ʛʦʣʫʙʠʢʘ [6, c. 46].  
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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʛʘʨʠ ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥ 

ʨʘʟʣʠʯʘʝʪʩʷ (ʪʘʙʣ. 1): 31 ʚʠʜ ʥʘ ʛʘʨʠ ʠ 27 ʚʠʜʦʚ ʥʘ ʢʦʥʪʨʦʣʝ, ʧʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 

ʩʭʦʜʩʪʚʘ ɾʘʢʢʘʨʘ ʧʦʢʘʟʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ï 54%. ʉʦʦʙʱʝ-

ʩʪʚʘ ʩʭʦʞʠ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ, ʤʝʞʜʫ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠʤʝʝʪʩʷ 19 ʦʙʱʠʭ ʚʠʜʦʚ. ʀʟ ʯʠʩʣʘ ʣʝʩʦʦʙʨʘʟʫ-

ʶʱʠʭ ʧʦʨʦʜ ʵʪʦ ʣʠʩʪʚʝʥʥʠʮʘ ʠ ʙʝʨʝʟʘ [3, c. 101]. ʆʜʥʘʢʦ, ʝʩʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʥʘʩʘʞʜʝʥʠʠ ʣʠʩʪʚʝʥʥʠʮʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʛʥʝʪʝʥʥʳʤʠ ʚʟʨʦʩʣʳʤʠ ʜʝʨʝʚʴʷʤʠ, ʪʦ ʥʘ ʛʘʨʠ ï ʧʦʜʨʦʩʪʦʤ, ʘ ʚʟʨʦʩʣʳʝ ʜʝʨʝʚʴʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʩʫʭʦʩʪʦʝʤ.  
ʊʘʙʣʠʮʘ 1  

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʚʫʭ ʩʦʦʙʱʝʩʪʚ 

ɺʠʜ ɻʘʨʴ 1993 ʛʦʜʘ ʂʦʥʪʨʦʣʴ ʢ ʛʘʨʠ 1993 ʛʦʜʘ 

ɼʨʝʚʝʩʥʳʝ 

Larix gmelini + + 

Betula pubescens + + 

Picea obovata  + 

ʂʫʩʪʘʨʥʠʢʠ 

Betula nana   + 

Dushekia fruticosa  + 

Rosa acicularis + + 

Juniperus communis +  

Salix rhamnifolia +  

ʂʫʩʪʘʨʥʠʯʢʠ 

Arctous erythrocarpa + + 

Vaccinium uliginosum + + 

Vaccinium vitis ï idaea + + 

Empetrum nigrum + + 

Ledum palustre + + 

ʊʨʘʚʷʥʠʩʪʳʝ 

Calamagrostis lapponica + + 

Carex delicata +  

Equisetum pratense + + 

Equisetum scirpoides +  

Poa palustris +  

Carex media +  + 

Gymnocarpium  

robertianum 

 + 

Pedicularis lapponica +  

Saussurea controversa + + 

Pyrola rotundifolia +  

ʄʭʠ 

Polytrichum piliferum +  

Pleurozium shrebery + + 

Hylocomium splendens  + 

Aulacomnium palustre + + 

Cephaloziella spinigera +  

Ceratodon purpureus +  

Dicranum bergeri  + 

Dicranum polysetum +  

Ptilidium ciliare   + 

Ptilium crista-castrensis  + 

Rhytidium rugosum  + 

ʃʠʰʘʡʥʠʢʠ 

Cetraria islandica + + 

Cladonia cornuta +  

Cladonia rangiferina + + 

Cladonia stellaris + + 

Flavocetraria cucullata + + 

Peltigera aphthosa + + 
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ʇʦʜʣʝʩʦʯʥʳʝ ʧʦʨʦʜʳ ʥʘ ʛʘʨʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʠʧʦʚʥʠʢʦʤ (Rosa acicularis Lindl), ʠʚʦʡ (Salix 

rhamnifolia), ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʧʦʞʘʨʘ ʚʦʟʦʙʥʦʚʣʷʶʪʩʷ ʢʦʨʥʝʚʦʡ ʧʦʨʦʩʣʴʶ. ʍʘʨʘʢʪʝʨʥʦ ʧʦʣʥʦʝ ʦʪʩʫʪ-

ʩʪʚʠʝ ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʟʨʝʣʳʭ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ ʧʦʜʣʝʩʢʘ ʠʟ ʦʣʴʭʦʚʥʠʢʘ (Dushekia fruticosa). ʅʘ ʢʦʥ-

ʪʨʦʣʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʰʠʧʦʚʥʠʢ ʠ ʦʣʴʭʦʚʥʠʢ, ʥʦ ʚ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɺʦʟʤʦʞʥʦ 

ʠʤ ʩʣʦʞʥʦ ʧʨʦʙʠʪʴʩʷ ʩʢʚʦʟʴ ʤʦʭʦʚʫʶ çʧʦʜʫʰʢʫè. 

ʂʫʩʪʘʨʥʠʯʢʠ ï Ledum palustre, Vaccinium uliginosum, V. vitis-idaea ï ʪʠʧʠʯʥʳʝ ʜʦʤʠʥʘʥʪʳ ʪʨʘ-

ʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʩʪʘʨʳʭ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ ʜʦʤʠʥʠʨʫʶʪ ʜʦʤʠʥʠʨʫʶʪ ʥʘ ʛʘʨʠ, ʦʜʥʘʢʦ, ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʤ ʥʘʩʘʞʜʝʥʠʠ ʠʭ ʨʦʣʴ ʩʥʠʞʘʝʪʩʷ ʠ ʘʙʩʦʣʶʪʥʳʤʠ ʜʦʤʠʥʘʥʪʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʟʝʣʝʥʳʝ ʤʭʠ ʠ ʣʠ-

ʰʘʡʥʠʢʠ [8, c. 73]. 

ʅʘ ʢʦʥʪʨʦʣʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʚʷʥʠʩʪʳʭ ʚʠʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʧʦʷʚʣʷʶʪʩʷ ʤʝʣʢʠʡ ʧʘʧʦʨʦʪ-

ʥʠʢ Gymnocarpium robertianum (Hoffm.) Newman. 

ʅʘ ʛʘʨʠ ʚ ʩʦʩʪʘʚʝ ʤʦʭʦʚʦʡ ʩʠʥʫʟʠʠ ʜʦʤʠʥʠʨʫʝʪ Polytrichum piliferum, ʘ ʪʠʧʠʯʥʳʡ ʜʣʷ ʩʪʘʨʦʚʦʟ-

ʨʘʩʪʥʳʭ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ ʧʣʝʚʨʦʮʠʫʤ ʐʨʝʙʝʨʘ ʚʩʪʨʝʯʘʝʪʩʷ ʨʘʩʩʝʷʥʥʳʤʠ ʧʷʪʥʘʤʠ, ʧʨʠʫʨʦʯʝʥʥʳʤʠ ʢ 

ʥʘʠʤʝʥʝʝ ʧʨʦʛʦʨʝʚʰʠʤ ʫʯʘʩʪʢʘʤ. ʃʠʰʘʡʥʠʢʦʚʘʷ ʩʠʥʫʟʠʷ ʥʘ ʛʘʨʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʩʪʦʚʠʜʥʳʤʠ 

(Peltigera aphthosa) ʠ ʰʠʣʦʚʠʜʥʳʤʠ ʠ ʙʦʢʘʣʴʯʘʪʳʤʠ ʣʠʰʘʡʥʠʢʘʤʠ (Cladonia cornuta (L.) Hoffm.). 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʩ ʚʳʩʦʢʠʤ ʦʙʠʣʠʝʤ ʚʩʪʨʝʯʘʶʪʩʷ ʟʝʣʝʥʳʝ ʤʭʠ (Pleurozium schreberi 

(Brid.) Mitt., Aulacomnium palustre) ʠ ʢʫʩʪʠʩʪʳʝ ʣʠʰʘʡʥʠʢʠ (Cladonia stellaris (Opiz) Pouzar et VŊzda, 

Cladonia rangiferina (L.) F. H. Wigg., Cetraria islandica (L.) Ach., Flavocetraria cucullata (Bellardi) 

Kªrnefelt et A. Thell,) [4, c. 45]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʠʩʪʝʢʰʠʝ 25 ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʘ ʥʘ ɻ93 ʥʝ ʧʨʦʠʟʦʰʣʦ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʣʠʰʴ ʥʘ 50% ʩʭʦʞ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʥʘʩʘʞʜʝʥʠʝʤ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘ ʛʘʨʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʦʞʥʘʷ ʤʦʟʘʠʢʘ ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʧʦ-

ʩʣʝʧʦʞʘʨʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʅʘ ʥʘʠʙʦʣʝʝ ʧʨʦʛʦʨʝʚʰʠʭ ʫʯʢʘʩʪʢʘʭ ʝʱʝ ʩʦʭʨʘʥʠʣʠʩʴ ʛʨʫʧʧʠʨʦʚʢʠ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʝʨʚʳʭ ʩʪʘʜʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ï ʧʠʨʦʬʠʪʥʳʡ ʤʦʭ Ceratodon purpureus, hʠʣʦʚʠʜʥʳʝ 

ʠ ʙʦʢʘʣʴʯʘʪʳʝ ʣʠʰʘʡʥʠʢʠ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʤʝʥʝʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʪʠʧʠʯʥʳʝ ʜʦʤʠʥʘʥʪʳ 

ʟʨʝʣʳʭ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ ï ʟʝʣʝʥʳʝ ʤʭʠ ʠ ʢʫʩʪʠʩʪʳʝ ʣʠʰʘʡʥʠʢʠ. ɿʨʝʣʳʡ ʣʠʩʪʚʝʥʥʠʯʥʠʢ ʦʪʣʠʯʘʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʧʦʟʜʥʝʩʫʢʮʝʩʩʠʦʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ (ʝʣʴ), ʘ ʪʘʢʞʝ ʩʚʦʝʙʨʘʟʥʳʤ ʩʦʩʪʘʚʦʤ ʤʦʭʦʚʦ-ʣʠʰʘʡ-

ʥʠʢʦʚʦʛʦ ʷʨʫʩʘ, ʚʢʣʶʯʘʶʱʠʤ ʥʝʩʢʦʣʴʢʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʤʭʦʚ ï Rhytidium 

rugosum, Ptilidium ciliare , Ptilium crista-castrensis. 
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ʅ.ɸ. ʃʘʟʘʨʝʚ, ɺ.ʄ. ʏʠʛʣʠʥʮʝʚ, ɹ.ɸ. ʉʝʨʝʜʦʚʩʢʠʭ  
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʋʈʆɺɽʅʔ ɿʅɸʅʀʁ ʋʏɸʑʀʍʉʗ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʋʏʈɽɾɼɽʅʀʁ  

ʆ ʅɽɻɸʊʀɺʅʆʄ ɺʆɿɼɽʁʉʊɺʀʀ 

ʕʃɽʂʊʈʆʅʅʓʍ ʉʀɻɸʈɽʊ  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʰʢʦʣʳ, ʢʦʣʣʝʜʞʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛʦʨʦʜʘ ʅʠʞ-

ʥʝʚʘʨʪʦʚʩʢʘ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, 

ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʢʫʨʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ, ʚʵʡʧʘ, ʢʘʣʴʷʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ, ʥʠʢʦʪʠʥ, ʟʜʦʨʦʚʴʝ, ʟʘʚʠʩʠʤʦʩʪʴ, ʬʠʟʠʯʝʩʢʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʡ ʚʨʝʜ. 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʚʨʝʜʥʳʭ ʠ ʥʝʛʘʪʠʚʥʳʭ ʧʨʠʚʳʯʝʢ ʷʚʣʷʝʪʩʷ ʢʫʨʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʦʜʨʦʩʪʢʠ ʩʪʘʣʠ ʯʘʩʪʦ ʢʫʨʠʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ, ʥʝ ʟʥʘʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦ-

ʩʣʝʜʩʪʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ. ʂʫʨʝʥʠʝ ʫʭʫʜʰʘʝʪ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʥʘʨʫʰʘʝʪ ʩʠ-

ʩʪʝʤʫ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʜʳʭʘʥʠʷ, ʠʤʤʫʥʥʫʶ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʩʠʩʪʝʤʳ. ɺʦʟʥʠʢʘʝʪ ʩʣʘʙʦʩʪʴ ʚ ʤʳʰ-

ʮʘʭ, ʧʨʦʙʣʝʤʳ ʩʦ ʟʨʝʥʠʝʤ. ʇʦʜʨʦʩʪʢʠ, ʞʝʣʘʷ ʙʳʩʪʨʦ ʧʦʚʟʨʦʩʣʝʪʴ, ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʳʤʠ ʢʫʨʠʣʴʱʠ-

ʢʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʥʦʩʷʪ ʥʝʧʦʧʨʘʚʠʤʳʡ ʚʨʝʜ ʩʚʦʝʤʫ ʦʨʛʘʥʠʟʤʫ [1, ʩ. 28; 2, ʩ. 123; 3, ʩ. 56; 4, ʩ. 470; 

5, ʩ. 466].  

ʂʣʫʙʳ ʧʘʨʘ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʢʫʨʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ, ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʥʠʢʦʪʠʥ. ʀʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʥʠʢʦʪʠʥ, ʧʦʧʘʜʘʶʱʠʡ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ ʦʨʛʘʥʠʟʤʫ, ʪʝʤ 

ʙʦʣʝʝ ʜʣʷ ʨʝʙʝʥʢʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʪʨʘʜʘʝʪ ʤʦʟʛ, ʧʦʩʣʝ ʯʝʛʦ ʥʝʛʘʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʜʨʫʛʠʝ ʦʨʛʘʥʳ [2, ʩ.123; 4, ʩ.470; 5, ʩ. 466]. 

ʅʠʢʦʪʠʥ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʢʫʨʠʪʝʣʴʥʳʭ ʞʠʜʢʦʩʪʷʭ, ʚʳʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ. ʊʘʢ ʢʘʢ ʧʩʠʭʠʢʘ ʧʦʜ-

ʨʦʩʪʢʦʚ ʝʱʝ ʦʯʝʥʴ ʩʣʘʙʘ, ʥʝʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ, ʪʦ ʚʨʝʜ ʦʪ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʬʠʟʠʯʝʩʢʦʤ, ʥʦ ʠ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ɼʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ, ʤʦ-

ʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʝʨʝʭʦʜʫ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʝ ʩʠʛʘʨʝʪʳ. ɹʝʟʦʧʘʩʥʳʭ ʩʠʛʘʨʝʪ ʥʝ ʙʳʚʘʝʪ, ʠʤʝʥʥʦ ʧʦ-

ʵʪʦʤʫ ʥʫʞʥʦ ʠʩʢʦʨʝʥʷʪʴ ʵʪʫ ʧʘʛʫʙʥʫʶ ʧʨʠʚʳʯʢʫ ʩʨʝʜʠ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ [2, ʩ. 123]. ɺ ʉʐɸ, ʂʘʥʘʜʝ, 

ɹʨʘʟʠʣʠʠ, ʊʫʨʮʠʠ, ɸʚʩʪʨʘʣʠʠ ʠ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ ʫʞʝ ʧʦʜ ʟʘʧʨʝʪʦʤ.  

ɺ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʧʨʦʚʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʚ ʛʦʨʦʜʝ ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ, 

ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ: ʄɹʆʋ ʉʆʐ  ̄10, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ ʢʦʣʣʝʜʞ ʠ ʅʠʞʥʝ-

ʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʈʝʩʧʦʥʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʘʩʴ ʘʥʦʥʠʤʥʘʷ ʘʥʢʝʪʘ ʩ ʧʨʝʜʣʦʞʝʥ-

ʥʳʤʠ ʦʪʚʝʪʘʤʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Office Excel 2003 ʛ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʳ ʠʟ ʨʠʩʫʥʢʘ  ̄1 ʚʠʜʥʦ, ʯʪʦ ʙʦʣʝʝ 80% ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʥʘʶʪ, ʯʪʦ ʪʘʢʦʝ 

ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʛʘʨʝʪʘ, ʢʘʣʴʷʥ, ʚʵʡʧ. ʅʝ ʚʣʘʜʝʶʪ ʜʘʥʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʣʠʰʴ 10% ʦʧʨʦʰʝʥʥʳʭ ʚ ʰʢʦʣʝ 

ʠ ʢʦʣʣʝʜʞʝ.  

 

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, çɿʥʘʝʪʝ ʣʠ ʚʳ ʯʪʦ ʪʘʢʦʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ, ʢʘʣʴʷʥ, ʚʵʡʧ?è 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʨʠʩʫʥʢʘ  ̄2, ʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʙʦʣʝʝ 40% ʫʯʘʱʠʭʩʷ ʰʢʦʣʳ ʠ ʢʦʣʣʝʜʞʘ, 

ʘ ʪʘʢʞʝ 70% ʩʪʫʜʝʥʪʦʚ ɺʋɿʘ ʧʨʦʙʦʚʘʣʠ ʚʵʡʧ ʠʣʠ ʵʣʝʢʪʨʦʥʥʫʶ ʩʠʛʘʨʝʪʫ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ. ɹʦʣʝʝ 50% 

ʰʢʦʣʴʥʠʢʦʚ ʠ ʫʯʘʱʠʭʩʷ ʢʦʣʣʝʜʞʘ, ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʝ ʧʨʦʙʦʚʘʣʠ ʠ ʣʠʰʴ 30% ʩʪʫʜʝʥʪʦʚ ʅɺɻʋ ʥʝ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʩʧʦʩʦʙʳ ʢʫʨʝʥʠʷ.  

 

ʈʠʩ. 2. ʇʨʦʙʦʚʘʣʠ ɺʳ ʚʵʡʧ ʠʣʠ ʵʣʝʢʪʨʦʥʥʫʶ ʩʠʛʘʨʝʪʫ? 

ʇʦ ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ  ̄3 ʤʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʯʠʥʘʤʠ ʢʫʨʝʥʠʷ ʚ ʰʢʦʣʝ ʩʪʘʣʠ: ʢʦʤʧʘʥʠʷ, 

ʢʫʨʝʥʠʝ ʠʟ ʣʶʙʦʧʳʪʩʪʚʘ. ɺ ʢʦʣʣʝʜʞʝ ʙʦʣʝʝ 80% ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʢʫʨʷʪ, ʦʩʪʘʚʰʘʷʩʷ ʜʦʣʷ ʢʫʨʠʪ ʚ ʢʦʤ-

ʧʘʥʠʠ ʠ ʠʟ-ʟʘ ʩʪʨʝʩʩʘ. ɺ ʅɺɻʋ ʦʢʦʣʦ 60% ʩʪʫʜʝʥʪʦʚ ʥʝ ʢʫʨʷʪ, 10% ʢʫʨʷʪ ʚ ʢʦʤʧʘʥʠʠ, ʤʝʥʝʝ 10% ʢʫʨʷʪ 

ʠʟ-ʟʘ ʩʪʨʝʩʩʘ ʠ ʦʢʦʣʦ 20% ʠʟ-ʟʘ ʣʶʙʦʧʳʪʩʪʚʘ. 

 

ʈʠʩ. 3. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʢʫʨʝʥʠʷ 

ʅʘ ʚʦʧʨʦʩ çɺʨʝʜʥʦ ʣʠ ʧʘʨʝʥʠʝ ʜʣʷ ʟʜʦʨʦʚʴʷ?è 52% ʰʢʦʣʴʥʠʢʦʚ ʦʪʚʝʪʠʣʦ ï ʯʪʦ çʥʘʥʦʩʠʪ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʳʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶè, 17% ʦʪʚʝʪʠʣʦ ï çʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʦè, 21% ʦʪʚʝʪʠʣʦ ï çʦʯʝʥʴ ʚʨʝʜʥʦè, 

10% ʦʪʚʝʪʠʣʦ ï çʥʝ ʟʥʘʶè. ɺ ʢʦʣʣʝʜʞʝ 44% ʩʪʫʜʝʥʪʦʚ ʦʪʚʝʪʠʣʠ ï çʦʯʝʥʴ ʚʨʝʜʥʦè, 30% ï çʥʘʥʦʩʠʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜè, 25% ï çʥʝ ʟʥʘʶè. ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʅɺɻʋ ʦʪʚʝʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 39% ʦʪʚʝʪʠʣʦ ï çʦʯʝʥʴ ʚʨʝʜʥʦè, 17% ï çʥʘʥʦʩʠʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨè, 39% ï çʥʝ ʟʥʘʶè, 

5% ï çʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʦè (ʨʠʩ. 4).  
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ʈʠʩ. 4. ɺʨʝʜʥʦ ʣʠ ʧʘʨʝʥʠʝ ʜʣʷ ʟʜʦʨʦʚʴʷ? 

ʇʦ ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ  ̄5 ʚʠʜʥʦ, ʯʪʦ 52% ʰʢʦʣʴʥʠʢʦʚ ʠ 52% ʫʯʘʱʠʭʩʷ ʢʦʣʣʝʜʞʘ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʦʨʛʘʥʠʟʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʨʝʜʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʦʪ ʢʫʨʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʠ ʤʝʥʝʝ 40% ʩʯʠʪʘʶʪ, 

ʯʪʦ ʦʨʛʘʥʠʟʤ ʥʝ ʩʪʨʘʜʘʝʪ. ʇʦʯʪʠ ʚʩʝ ʩʪʫʜʝʥʪʳ ʅɺɻʋ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʨʛʘʥʠʟʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʨʝʜʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʦʪ ʢʫʨʝʥʠʷ.  

 

ʈʠʩ. 5. ʉʪʨʘʜʘʶʪ ʣʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʦʪ ʢʫʨʝʥʠʷ? 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʦʪʥʦʰʝʥʠʝ ʨʝ-

ʩʧʦʥʜʝʥʪʦʚ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʫʯʘʶʱʠʭʩʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʚʣʘʜʝʶʪ ʪʝʨʤʠʥʦʤ çʵʣʝʢʪʨʦʥʥʘʷ ʩʠʛʘʨʝʪʘè. ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʝʩʧʦʥ-

ʜʝʥʪʦʚ ʧʦʣʴʟʦʚʘʣʠʩʴ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʠʛʘʨʝʪʘʤʠ. ʅʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʢʫʨʝʥʠʷ ʨʝ-

ʩʧʦʥʜʝʥʪʦʚ: ʩʪʨʝʩʩ, ʣʶʙʦʧʳʪʩʪʚʦ, ʢʦʤʧʘʥʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʩʣʝʜʫʝʤʳʭ ʟʥʘʶʪ, ʯʪʦ ʢʫʨʝʥʠʝ ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʩʠʛʘʨʝʪ ʦʯʝʥʴ ʦʧʘʩʥʦ ʜʣʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ.  
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ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, 22ï23 ʤʘʨʪʘ 2019ʛ.) / ʆʪʚ. ʨʝʜ. ʃ.ɻ. ʇʘ-

ʱʝʥʢʦ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ: ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2019. ʉ. 466ï470. 
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ʕ.ʗ. ʄʫʜʘʨʠʩʦʚʘ, ʄ.ʕ. ɻʦʨʜʝʝʚʘ, ɸ.ʊ. ɸʭʤʝʪʦʚʘ 
ʂʘʟʘʥʴ, ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻʃɸɺʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ɼʆʉʊʀɾɽʅʀʗ 

ɺʓʉʆʂʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ ɹʈʆʁʃɽʈʆɺ 

ɸʥʥʦʪʘʮʠʷ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʫʯʝʥʳʝ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʘʣʠ ʧʨʠʤʝʥʷʪʴ 

ʩʢʨʝʱʠʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʞʠʚʦʪʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʨʠ ʵʪʦʤ ʩʪʘʨʘʷʩʴ ʠʟʚʣʝʯʴ ʩʘʤʳʝ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʨʘʟʥʳʭ ʧʦʨʦʜ ʜʦʤʘʰʥʠʭ ʢʫʨ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʦ ʧʦʣʫʯʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʷʩʘ ʚ ʧʪʠʮʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʝʥʳʝ ʚʳʚʝʣʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʫʶ, ʥʘʮʝ-

ʣʝʥʥʫʶ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʚʳʨʘʙʦʪʢʫ ʤʷʩʘ ʧʦʨʦʜʫ, ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʙʨʦʡʣʝʨ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʭʦʜʷ-

ʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʪʠʯʥʠʢʘ, ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʝʛʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʩʦʙʣʶʜʝʥʠʝ ʦʧʪʠʤʘʣʴ-

ʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʳʨʘʱʠʚʘʥʠʶ ʙʨʦʡʣʝʨʦʚ. ʇʪʠʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʠ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʪʨʘʩʣʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴ-

ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʈʘʙʦʪʘ ʚ ʥʝʡ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʙʠʦʣʦʛʠʠ, ʤʦʨʬʦʣʦʛʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʵʪʦ-

ʣʦʛʠʠ ʧʪʠʮ, ʫʤʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʪʠʮ ʠ ʧʦʟʚʦʣʷʪʴ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʣʫʯʘʪʴ ʦʪ 

ʥʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʝ ʜʦʧʫʩʢʘʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʣʝʯʠʪʴ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ; ʢʣʝʪʦʯʥʳʝ ʙʘʪʘʨʝʠ; ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ. 

 

ɻʠʙʨʠʜ ï ʨʘʩʪʝʥʠʝ ʠʣʠ ʞʠʚʦʪʥʦʝ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʝʱʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ, ʧʦʨʦʜ, ʚʠʜʦʚ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʛʠʙʨʠʜʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʙʨʦʡʣʝʨ. ɹʨʦʡʣʝʨ ï ʛʠʙʨʠʜ ʜʦʤʘʰʥʝʡ ʠ ʙʦʡʮʦʚʩʢʦʡ ʧʦʨʦʜ ʢʫʨʠʮʳ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 

ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʤʷʩʥʦʛʦ ʚʝʩʘ. ɺʳʩʦʢʘʷ ʤʘʩʩʘ ʙʨʦʡʣʝʨʘ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʛʝʪʝʨʦ-

ʟʠʩʘ. ɻʝʪʝʨʦʟʠʩ (ʚ ʧʝʨʝʚʦʜʝ ʩ ʛʨʝʯʝʩʢʦʛʦ ʷʟʳʢʘ ï ʠʟʤʝʥʝʥʠʝ, ʧʨʝʚʨʘʱʝʥʠʝ) ï ʫʚʝʣʠʯʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʦʩʪʠ ʛʠʙʨʠʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʫʥʘʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʥʘʙʦʨʘ ʘʣʣʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ ʦʪ ʩʚʦʠʭ 

ʨʘʟʥʦʨʦʜʥʳʭ ʨʦʜʠʪʝʣʝʡ [1]. ɻʝʪʝʨʦʟʠʩ ʵʪʦ ʧʦʣʥʘʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʠʥʙʨʝʜʥʦʡ ʜʝʧʨʝʩʩʠʠ, ʚʦʟʥʠʢʘ-

ʶʱʝʡ ʨʝʟʫʣʴʪʘʪʝ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʛʝʪʝʨʦʟʠʩʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʚʳʷʚʣʝʥ. ɽʛʦ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʩʚʷʟʘʥʘ ʩʦ ʩʪʝʧʝʥʴ ʨʦʜʩʪʚʘ ʤʝʞʜʫ ʨʦʜʠʪʝʣʴʩʢʠʤʠ ʦʩʦʙʷʤʠ ʪ.ʝ. ʯʝʤ ʙʦʣʴʰʝ ʨʦʜʠʪʝʣʴʩʢʠʝ ʦʩʦʙʠ 

ʷʚʣʷʶʪʩʷ ʦʪʜʘʣʝʥʥʳʤʠ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ, ʪʝʤ ʙʦʣʴʰʝ ʫ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʛʠʙʨʠʜʦʚ ʚʦʟʥʠʢʘʝʪ ʷʚʣʝʥʠʝ 

ʛʝʪʝʨʦʟʠʩʘ.  

ɼʝʣʘʷ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʪʠʯʥʠʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʬʘʢʪʦʨʦʚ. ɻʣʘʚʝʥʩʪʚʫʶʱʠʤʠ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ, ʭʦʪʷ ʥʘʣʠʯʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʦʞʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʤʦʤʝʥʪʘʤʠ. ɿʘʥʠʤʘʷʩʴ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʧʪʠʯʥʠʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʚʳʙʨʘʪʴ ʫʯʘʩʪʦʢ ʟʝʤʣʠ ʩ ʦʙʠʣʴʥʦʡ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ.  

ʇʦʤʝʱʝʥʠʝ ʜʣʷ ʙʨʦʡʣʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ ʚʜʦʣʴ ʦʩʠ ñʚʦʩʪʦʢ-ʟʘʧʘʜò ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʚ ʞʘʨʢʦʝ ʚʨʝʤʷ ʛʦʜʘ [1, ʩ. 25]. ʂʨʳʰʘ ʜʦʣʞʥʘ ʧʨʝʜʦʭʨʘʥʷʪʴ 

ʧʪʠʯʥʠʢ ʦʪ ʧʦʪʝʨʴ ʪʝʧʣʘ, ʦʪ ʦʩʘʜʢʦʚ. ʅʘʠʙʦʣʝʝ ʜʝʰʝʚʳʡ ʪʠʧ ʢʨʦʚʣʠ ï ʦʜʥʦʩʢʘʪʥʳʡ. ʅʝ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ 

ʢʦʨʧʫʩ ʚʳʰʝ 1,8 ʤ, ʠʥʘʯʝ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʪʘʤ ʙʫʜʝʪ ʩʣʦʞʥʦ ʩʦʭʨʘʥʷʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʩʪʨʦʡʢʘʭ ʫʩʪʨʘʠʚʘʶʪ ʠ ʫʪʝʧʣʝʥʥʫʶ ʢʨʦʚʣʶ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ 

ʱʝʧʳ ʠʣʠ ʦʧʠʣʦʢ ʠ ʜʚʘ ʩʣʦʷ ʨʫʙʝʨʦʠʜʘ. ʉʚʝʨʭʫ ʢʨʦʚʣʶ ʦʙʰʠʚʘʶʪ ʪʝʩʦʤ, ʢʨʦʶʪ ʰʠʬʝʨʦʤ. ɼʣʷ ʚʦʟʜʫ-
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ʭʦʦʙʤʝʥʘ ʚ ʧʦʪʦʣʢʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʪʨʫʙʳ, ʦʩʥʘʱʘʷ ʠʭ ʟʘʜʚʠʞʢʘʤʠ [2, ʩ. 93]. ɺʳʨʘ-

ʱʠʚʘʥʠʝ ʙʨʦʡʣʝʨʦʚ ʚ ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ, ʤʝʭʘʥʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʣʫʯʰʘʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʘ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ʇʨʠ ʜʘʥʥʦʤ ʪʠʧʝ ʚʳʨʘʱʠʚʘʥʠʷ ʥʫʞʥʳ ʧʦʤʝʱʝʥʠʷ ʨʘʟʤʝʨʦʤ 18Ĭ84 ʠ 18ʭ96ʤ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʪʘʢʠʭ ʧʣʦ-

ʱʘʜʷʭ ʤʦʞʥʦ ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɹʨʦʡʣʝʨʦʚ ʯʘʱʝ ʚʩʝʛʦ ʩʦʜʝʨʞʘʪ ʚ 

ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʂɹʄ-2, ʂɹʋ-3, ɹʂʄ-3ɹ, 2ɹ-3. ɺ ʢʦʤʧʣʝʢʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʚʭʦʜʷʪ: ʙʫʥʢʝʨʘ ʜʣʷ ʢʦʨʤʦʚ ʩʦ ʰʥʝʢʘʤʠ, ʨʘʟʜʘʪʯʠʢ ʢʦʨʤʦʚ, ʪʨʘʥʩʧʦʨʪʝʨ ʜʣʷ ʫʙʦʨʢʠ ʧʦʤʝʪʘ, ʩʘʤʠ 

ʢʣʝʪʢʠ, ʢʦʨʤʫʰʢʠ ʠ ʧʦʠʣʢʠ ʜʣʷ ʧʪʠʮʳ. ʂʣʝʪʦʯʥʳʝ ʙʘʪʘʨʝʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʤʝʱʝʥʳ ʧʦ ʚʩʝʡ ʜʣʠʥʝ 

ʧʪʠʯʥʠʢʘ. ʄʝʞʜʫ ʥʠʤʠ ʠ ʚ ʪʦʨʮʘʭ ʦʩʪʘʚʣʷʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʭʦʜʳ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʧʦʜʩʪʠʣʦʢ ʪʦʞʝ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʥʝʜʦʩʪʘʪ-

ʢʘʤʠ. ɺʨʝʤʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʘʨʪʠʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 7ï8 ʥʝʜʝʣʴ. ɺʳʙʦʨ ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʜʠʥ 

ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʂ ʥʝʤʫ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ï ʚʣʘʞʥʦʩʪʴ ʥʝ 

ʤʝʥʴʰʝ 25%. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʚʠʜʝ ʧʦʜʩʪʠʣʢʠ ʠʩʧʦʣʴʟʫʶʪ: ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʝʥʦ ʠʣʠ ʜʨʝʚʝʩʥʳʝ ʦʧʠʣʢʠ. 

ʋʪʨʘʤʙʦʚʘʪʴ ʧʦʜʩʪʠʣʢʫ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʱʠʥʦʡ 7ï10 ʩʤ ʥʘ ʩʫʭʠʝ ʧʦʣʳ ʢʦʨʧʫʩʘ. ʇʦʣʥʫʶ ʟʘʤʝʥʫ ʧʦʜ-

ʩʪʠʣʢʠ ʜʝʣʘʶʪ ʧʨʠ ʢʘʞʜʦʡ ʩʤʝʥʝ ʪʫʨʘ. ɼʣʷ ʧʦʝʥʠʷ ʮʳʧʣʷʪ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʞʠʟʥʠ ʧʨʠʤʝʥʷʶʪ ʘʚʪʦʧʦ-

ʠʣʢʠ ʚʘʢʫʫʤʥʳʝ. ɼʣʷ ʢʦʨʤʣʝʥʠʷ ʙʨʦʡʣʝʨʦʚ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʠʩʧʦʣʴʟʫʶʪ ʣʦʪʢʦʚʳʝ ʢʦʨʤʫʰʢʠ ʨʘʟʤʝʨʦʤ 

320Ĭ320Ĭ20 ʤʤ. ʉ 4 ʧʦ 14 ʜʝʥʴ ʮʳʧʣʷʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʜʘʚʘʪʴ ʢʦʨʤ ʚ ʞʝʣʦʙʢʦʚʳʭ ʢʦʨʤʫʰʢʘʭ ʨʘʟʤʝʨʦʤ 

700Ĭ100Ĭ52 ʤʤ. ɹʦʣʝʝ ʩʪʘʨʰʠʭ ʙʨʦʡʣʝʨʦʚ ʢʦʨʤʷʪ, ʠʩʧʦʣʴʟʫʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʠʧʘ ʎɹK.  

ʊʘʢʞʝ ʚʳʨʘʱʠʚʘʥʠʝ ʙʨʦʡʣʝʨʦʚ ʧʨʦʠʟʚʦʜʷʪ ʠ ʥʘ ʩʝʪʯʘʪʳʭ ʧʦʣʘʭ, ʢʦʪʦʨʳʝ ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʤʝʪʘʣ-

ʣʠʯʝʩʢʦʡ ʩʝʪʢʠ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ 16Ĭ16 ʤʤ ʠ ʜʠʘʤʝʪʨʦʤ ʧʨʫʪʢʘ 4 ʤʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʡ ʦʪʨʘʩʣʠ 

ʧʪʠʮʝʚʦʜʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʟʚʝʥʴʝʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʨʘʩʣʠ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʟʚʝʥʴʝʚ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʢʣʠʤʘʪ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʡ ʦʧʪʠʤʠʟʠʨʫʝʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, ʩʧʦʩʦʙʩʪʚʫʷ ʜʠʥʘʤʠʯʥʦʤʫ ʠ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʦʩʪʫ ʧʪʠʮ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʧʦʪʨʝʙʣʝʥʠʶ ʢʦʨʤʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʞʠʚʦʡ ʤʘʩʩʝ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʶʪ ʟʜʦʨʦʚʴʝ ʠ ʙʣʘʛʦ-

ʧʦʣʫʯʠʝ ʧʦʛʦʣʦʚʴʷ. 

ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʪʦʧʠʪʝʣʴ-

ʥʘʷ ʩʠʩʪʝʤʘ, ʠʛʨʘʶʱʘʷ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ. ʆʙʦʡʪʠʩʴ 

ʪʦʣʴʢʦ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝʣʴʟʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʝʥʪʠ-

ʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʧʪʠʯʥʠʢʘ, ʥʦ ʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʚʦʟʜʫʭʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʘʤʳʤ ʚʘʞʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʣʠʤʘʪʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʙʨʦʡʣʝʨʦʚ, ʷʚʣʷʝʪʩʷ ʚʝʥʪʠʣʷʮʠʷ. 

ʂʦʛʜʘ ʧʦʛʦʣʦʚʴʝ ʦʯʝʥʴ ʤʦʣʦʜʦʝ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʦʯʝʥʴ ʥʠʟʢʘʷ, ʢʦʥʪʨʦʣʴ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʚ ʧʪʠʯʥʠʢʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʚʝʥʪʠʣʷʮʠʠ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʧʪʠʮ ʩʫʱʝʩʪʚʫʝʪ 

ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ, ʚ ʢʦʪʦʨʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʵʥʝʨʛʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ ʢʦʨʤʣʝʥʠʷ, 

ʧʨʝʚʳʰʘʶʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʚʳʟʳʚʘʝʪ ʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ. ɺ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʤʬʦʨʪʘ ʩʫʱʝʩʪʚʫʝʪ ʫʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʟʦʥʘ 1 ʠʣʠ 2 ʛʨʘʜʫʩʘ ʎʝʣʴʩʠʷ, ʚ 

ʢʦʪʦʨʦʡ ʧʪʠʮʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʵʥʝʨʛʠʶ ʜʣʷ ʨʦʩʪʘ, ʵʪʦ ʟʦʥʘ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ. ʇʨʠ ʧʦʜʭʦʜʷʱʝʤ ʦʙʲʝʤʝ ʢʦʨʤʘ ʠ ʚʦʜʳ ʵʪʘ ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʩʪ ʙʣʘ-

ʛʦʧʦʣʫʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʛʦʣʦʚʴʷ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʪʜʘʯʫ ʦʪ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʰʠʨʦʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʚ ʢʦʪʦʨʦʤ ʧʪʠʮʳ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ 

ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʢʦʤʬʦʨʪʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʟʦʥʘ ʢʦʤʬʦʨʪʘ, ʢʦʪʦʨʘʷ ʦʟʥʘʯʘʝʪ ʙʦʣʝʝ ʫʟʢʠʡ ʜʠʘʧʘʟʦʥ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʢʦʤʬʦʨʪʘ, ʪ.ʝ. ʪʝʤʧʝʨʘʪʫʨʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ ʧʪʠʮʳ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʢʦʤʬʦʨʪʥʦʤ ʫʨʦʚʥʝ, ʠʟʙʝʛʘʷ 

ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʝʨʝʧʘʜ. ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʪʠʮʳ ʙʫʜʝʪ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʪʦ ʧʦʪʨʝʙʣʝʥʠʝ 

ʝʶ ʢʦʨʤʘ ʥʘʯʥʝʪ ʨʘʩʪʠ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʵʥʝʨʛʠʷ ʥʘ ʫʩʚʦʝʥʠʝ ʧʠʱʠ. ɽʩʣʠ 

ʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʜʝʪ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ, ʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʧʪʠʮʝʡ ʢʦʨʤʘ ʩʧʘʜʘʝʪ ʜʦ ʤʠʥʠʤʫʤʘ, ʪʝʤ ʩʘ-

ʤʳʤ ʙʨʦʡʣʝʨ ʙʫʜʝʪ ʩʥʠʞʘʪʴ ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ.  

ʊʝʭʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʪʝʧʣʳʡ 

ʚʦʟʜʫʭ ʠʟ ʧʪʠʯʥʠʢʘ ʫʜʘʣʷʝʪʩʷ ʠ ʢʫʨʥʠʢ ʟʘʧʦʣʥʷʝʪʩʷ ʩʚʝʞʠʤ ʚʦʟʜʫʭʦʤ. ʅʘʜʝʞʥʦʝ ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʜʦ-

ʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʫʥʥʝʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʘ ʠʩʧʘʨʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʝʤʧʝ-

ʨʘʪʫʨʫ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ. 

ʇʦʜ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʦʥʠʤʘʶʪʩʷ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʚʨʝʜʥʳʭ ʛʘʟʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʠʦʢʩʠʜ 
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ʫʛʣʝʨʦʜʘ ï CO2, ʘʤʤʠʘʢ ï NH3, ʩʝʨʦʚʦʜʦʨʦʜ ï H2S, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʘʩʪʠʮ ʧʳʣʠ, ʘ ʪʘʢʞʝ ʦʩʚʝʱʝʥʠʝ 

ʠ ʦʙʣʫʯʝʥʠʝ [3, ʩ. 97]. 

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮ ʪʝʤʧʝʨʘʪʫʨʘ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʩʘʤʠʭ ʧʪʠʮ. ʊʘʢ ʚ ʥʘʯʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʢʦʣʦ 30 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ, ʘ 

ʢʦʥʮʫ ʮʠʢʣʘ ʧʦʥʠʞʘʪʴ ʜʦ 20 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ ʩʦ ʟʥʘʢʦʤ +. ʆʧʠʨʘʷʩʴ ʥʘ ʵʪʦ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʝʥʪʠʣʷ-

ʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʢʦʪʦʨʫʶ ʯʫʚʩʪʚʫʝʪ ʧʪʠʮʘ. ʕʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʢʘʟʘʥʠʡ ʩʫʭʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʠ ʜʘʪʯʠʢʘ ʚʣʘʞʥʦʩʪʠ. ʏʪʦʙʳ ʧʦʥʷʪʴ ʘʜʝʢʚʘʪʥʘʷ ʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʪʠʯ-

ʥʠʢʝ, ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʙʨʦʡʣʝʨʦʚ. 

ʉ ʧʨʦʙʣʝʤʦʡ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʤʦʞʥʦ ʩʧʨʘʚʠʪʴʩʷ ʣʠʰʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ: 

ʚʢʣʶʯʠʪʴ ʚʝʥʪʠʣʷʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʥʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʦʟʜʫʭ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʧʪʠʯʥʠʢ, ʢʦʥʝʯʥʦ, 

ʩʚʝʞʠʡ, ʥʦ ʭʦʣʦʜʥʳʡ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʧʪʠʮ. ʇʦʵʪʦʤʫ ʪʦʣʴʢʦ ʛʨʘʤʦʪʥʦ ʩʢʦʥ-

ʩʪʨʫʠʨʦʚʘʥʥʳʝ ʦʪʦʧʠʪʝʣʴʥʘʷ ʠ ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʠʢʨʦʢʣʠʤʘʪ 

ʚ ʧʪʠʯʥʠʢʝ ʥʘ ʚʳʩʦʢʦʤ ʢʦʤʬʦʨʪʥʦʤ ʫʨʦʚʥʝ.  

ʊʘʢ ʢʘʢ ʧʨʠ ʜʳʭʘʥʠʠ ʧʪʠʮʘ ʚʜʳʭʘʝʪ ʢʠʩʣʦʨʦʜ, ʘ ʚʳʜʳʭʘʝʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʧʦʜʘʯʠ ʚ ʧʪʠʯʥʠʢ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ, ʠ ʧʨʠ ʧʦʤʦʱʠ ʚʝʥʪʠʣʷʮʠʠ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʦʟʜʫʭ ʚ ʧʪʠʯʥʠʢʝ ʦʩʪʘʚʘʣʩʷ ʚʩʝʛʜʘ ʩʚʝʞʠʤ ʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʝʥʪʠʣʷʮʠʷ ʥʫʞʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦ-

ʙʣʝʤ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʘʤʤʠʘʯʥʦʝ ʠʩʧʘʨʝʥʠʝ ʠʟ ʚʣʘʞʥʦʡ ʧʦʜʩʪʠʣʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝ-

ʥʠʶ ʟʜʦʨʦʚʴʷ ʙʨʦʡʣʝʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʭʫʜʰʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ɻʨʘʤʦʪʥʘʷ ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʘʤʤʠʘʯʥʳʭ ʚʳʜʝʣʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʪʯʠʢʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. 
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ɽ.ɸ. ʅʘʬʠʢʦʚʘ, ʀ.ɸ. ʇʦʛʦʥʳʰʝʚʘ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʋʉʊʆʁʏʀɺʆʉʊʔ ʉʊʋɼɽʅʊʆɺ  
ʂ ɻʀʇʆʂʉʀʏɽʉʂʀʄ ʉʆʉʊʆʗʅʀʗʄ  
ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɸɼɸʇʊɸʎʀʆʅʅʆɻʆ 

ʇʆʊɽʅʎʀɸʃɸ ʉʀʉʊɽʄʓ 

ʂʈʆɺʆʆɹʈɸʑɽʅʀʗ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ʢ ʛʠʧʦʢʩʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ ʢʨʦ-

ʚʦʦʙʨʘʱʝʥʠʷ. ʋ ʩʪʫʜʝʥʪʦʚ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʘʜʘʧʪʘʮʠʠ ʯʘʱʝ ʥʘʙʣʶʜʘʣʩʷ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʩʘʪʫʨʘʮʠʠ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ. ʇʦʢʘʟʘʪʝʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʘʩʳʱʝʥʠʷ ʢʨʦʚʠ ʢʠʩʣʦʨʦ-

ʜʦʤ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʛʠʧʦʢʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʦʢʩʠʷ, ʩʪʫʜʝʥʪʳ, ʧʫʣʴʩʦʢʩʠʤʝʪʨʠʷ, ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘ-

ʱʝʥʠʷ, ʩʘʪʫʨʘʮʠʷ ʢʨʦʚʠ. 

 

ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʢ ʨʘʟʣʠʯʥʳʤ ʜʠʩʢʦʤʬʦʨʪʥʳʤ 

ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʪʝʨʷʣʘ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ. ʇʦʚʳʰʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʨʘʟʥʦʛʦ ʨʦʜʘ ʚʥʝʰʥʠʭ ʬʘʢ-

ʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʡ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ [1; 4; 5; 12]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʷʩʥʝ-

ʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʪʨʝʩʩʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʦʪ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ï ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ [7; 8]. ɿʥʘʯʠʤʦʝ 
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ʫʯʘʩʪʠʝ ʚ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʷʭ ʢ ʛʠʧʦʢʩʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʷʤ ʧʨʠʥʠʤʘʝʪ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʘʷ 

ʩʠʩʪʝʤʘ. ʆʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʛʠʧʦʢʩʝʤʠʠ [2; 3; 11; 12; 13]. 

ɸʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ï ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʧʦʩʪʨʦʝʥ-

ʥʳʡ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ (ʚʦʟʨʘʩʪʘ, ʤʘʩʩʳ ʪʝʣʘ, ʨʦʩʪʘ). ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨ-

ʥʳʤ ʜʘʥʥʳʤ, ʵʪʠ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʠ ʘʜʘʧ-

ʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʫʨʦʚʥʠ ʠʭ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ ʚ ʮʝʣʦʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʮʝʥʢʝ ʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʙʣʶ-

ʜʝʥʠʠ ʚ ʘʥʪʨʦʧʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ [3; 9; 10]. ʉʠʩʪʝʤʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʩ ʝʝ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʤ 

ʘʧʧʘʨʘʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʘʤʦʨʝʛʫʣʷʮʠʝʡ ʨʝʘʛʠʨʫʝʪ ʥʘ ʤʘʣʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚ ʥʠʭ ʩ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘ 

ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɺʩʝ ʵʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʩʪʝʤʫ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʝʣʦʩʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ [1; 

2; 5; 6]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʅɺɻʋ ʢ ʛʠʧʦʢʩʠʠ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʅʘ ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ ʙʳʣʠ ʦʙʩʣʝ-

ʜʦʚʘʥʳ ʩʪʫʜʝʥʪʳ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦʣʦʛʠʠ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ (ʅɺɻʋ) ʚ ʢʦʣʠʯʝʩʪʚʝ 70 ʯʝʣʦʚʝʢ. ɺʩʝ ʦʙʩʣʝʜʫʝʤʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʩʦʛʣʘʩʥʦ ʛʝʥʜʝʨʥʦʤʫ ʘʩʧʝʢʪʫ: 

31 ʶʥʦʰʘ ʠ 39 ʜʝʚʫʰʝʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʤʝʨʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚ-

ʣʝʥʠʷ (ɸɼ) ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʦʥʦʤʝʪʨʘ, ʫʨʦʚʥʷ ʥʘʩʳʱʝʥʠʷ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ (ʩʘʪʫʨʘʮʠʠ) ʠ 

ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʧʨʠʙʦʨʘ ï ʧʫʣʴʩʦʢʩʠʤʝʪʨʘ çʊʨʠʪʦʥ ʊ-31è. 

ɸʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʈ. ʄ. ɹʘʝʚʩʢʦʛʦ:  

ɸʇ=(0,011ʭʏʇ) + (0,014ʭʉɸɼ) + (0,008ʭɼɸɼ) + (0,014ʭɺ) + (0,009ʭʄʊ) ï (0,009ʭʈ) ï 0,273,  

ʛʜʝ: ɸʇ ï ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ; ʏʇ ï ʯʘʩʪʦʪʘ ʧʫʣʴʩʘ (ʫʜ/ʤʠʥ); ʉɸɼ ï ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴ-

ʥʦʝ ʜʘʚʣʝʥʠʝ (ʤʤ ʨʪ. ʩʪ.); ɼɸɼ ï ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ʤʤ ʨʪ. ʩʪ.); ʄʊ ï ʤʘʩʩʘ ʪʝʣʘ 

(ʢʛ); ɺ ï ʚʦʟʨʘʩʪ (ʣʝʪ); ʈ ï ʨʦʩʪ. ɿʥʘʯʝʥʠʷ ɸʇ ʥʠʞʝ 2,60 ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ; ɸʇ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2,60 ʜʦ 3,09 ï ʥʘʧʨʷʞʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧ-

ʪʘʮʠʠ; ɸʇ ʦʪ 3,10 ʜʦ 3,49 ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʩʫ-

ʱʝʩʪʚʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft Excel. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʘʪʫʨʘʮʠʠ ʢʨʦʚʠ 

ʢʠʩʣʦʨʦʜʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʄÑm, ʛʜʝ ʄ ï ʩʨʝʜʥʝʝ ʚʳʙʦʨʦʯʥʦʝ, m ï ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ. 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 7% ʩʪʫʜʝʥʪʦʚ ʠ 6% ʩʪʫʜʝʥʪʦʢ ʠʤʝʣʠ 

ʫʨʦʚʝʥʴ ʥʘʩʳʱʝʥʠʷ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ ʤʝʥʝʝ 95%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʝ ʛʠʧʦʢʩʠʯʝʩʢʠʭ ʩʦ-

ʩʪʦʷʥʠʡ. ʋʨʦʚʝʥʴ ʩʘʪʫʨʘʮʠʠ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ 95%, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʣʩʷ ʫ 18,2% ʶʥʦʰʝʡ ʠ 19,7% 

ʜʝʚʫʰʝʢ, ʷʚʣʷʝʪʩʷ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ. ʅʦʨʤʘʣʴʥʳʡ ʫʨʦ-

ʚʝʥʴ ʥʘʩʳʱʝʥʠʷ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ (96ï98%) ʩʨʝʜʠ ʦʙʩʣʝʜʫʝʤʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʫ 69% ʶʥʦʰʝʡ ʠ 

68,3% ʜʝʚʫʰʝʢ, ʫ 5% ʶʥʦʰʝʡ ʠ 6% ʜʝʚʫʰʝʢ ʥʘʙʣʶʜʘʣʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ (ʚʳʰʝ 98%) ʥʘʩʳʱʝʥʠʷ 

ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ (ʨʠʩ. 1). 
 

ʈʠʩ. 1. ʉʘʪʫʨʘʮʠʷ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ ʫ ʩʪʫʜʝʥʪʦʚ ʅɺɻʋ, % 
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ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʘʪʫʨʘʮʠʠ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ ʫ ʩʪʫʜʝʥʪʦʚ ʙʳʣʦ ʨʘʚʥʦ 96,5Ñ0,2%, ʫ ʩʪʫʜʝʥʪʦʢ 

96,2Ñ0,2%. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʫ ʜʝʚʫʰʝʢ ʩʦʩʪʘʚʣʷʣʦ 75,5Ñ1,8 ʫʜ/ʤʠʥ, ʫ 

ʶʥʦʰʝʡ 73,5Ñ1,5 ʫʜ/ʤʠʥ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʅɺɻʋ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʠ-

ʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʨʠʩ. 2). 

 

ʈʠʩ. 2 ɸʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʅɺɻʋ, % 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʦʙʩʣʝʜʫʝʤʳʝ ʩʪʫ-

ʜʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 74,3% ʩʪʫʜʝʥʪʦʚ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, 21,5% ʜʝʚʫʰʝʢ ʠ ʶʥʦʰʝʡ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ, 4,2% ʩʪʫʜʝʥʪʦʚ ʩ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ. 

ɻʠʧʦʢʩʝʤʠʷ (SpO2=94%) ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 4,2% ʩʪʫʜʝʥʪʦʚ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ, 

ʫ 4,2% ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ, ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ 

ʘʜʘʧʪʘʮʠʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʛʠʧʦʢʩʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʥʦʨʤʳ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ (95%) ʦʪʤʝʯʘʣʘʩʴ ʫ 5,7% ʩʪʫʜʝʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʢ ʩ ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ, 14,4% ʜʝʚʫʰʝʢ ʠ ʶʥʦʰʝʡ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ, ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 

ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʥʝ ʥʘʙʣʶʜʘʣʩʷ. 

ʅʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʘʪʫʨʘʮʠʠ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ (96ï98%) ʙʳʣ ʚʳʷʚʣʝʥ ʫ 68,7% ʦʙʩʣʝʜʫʝʤʳʭ 

ʩʪʫʜʝʥʪʦʚ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʫ 2,8% ʜʝʚʫʰʝʢ ʠ ʶʥʦʰʝʡ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ, ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʥʦʨʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʘʪʫʨʘʮʠʠ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʩʠʩʪʝʤʳ ʢʨʦ-

ʚʦʦʙʨʘʱʝʥʠʷ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʩʦʩʪʦʷʥʠʝ ʛʠʧʦʢʩʝʤʠʠ, ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʫʝʤʳʭ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʤʝ-

ʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʙʳʣʦ ʙʦʣʴʰʝ ʩʪʫʜʝʥʪʦʚ ʩ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ ʥʦʨʤʳ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ, 

ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʘʜʘʧʪʘʮʠʠ ʚ ʦʩʥʦʚʥʦʤ ʦʪʤʝʯʘʣʩʷ ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʩʘʪʫʨʘʮʠʠ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʛʠʧʦʢʩʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʷʤ ʩʪʫʜʝʥʪʦʚ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ ʨʦʚʝʩʥʠʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʥʘʧʨʷʞʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠ-

ʩʪʝʤʳ. 
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ʂ.ɸ. ʅʠʢʠʬʦʨʦʚʘ, ɽ.ʗ. ʄʫʯʢʠʥʘ 
ʂʨʘʩʥʦʷʨʩʢ, ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɼɽʁʉʊɺʀʗ 

ʅɸʅʆʏɸʉʊʀʎ ɹʀʆɻɽʅʅʆɻʆ 

ʌɽʈʈʀɻʀɼʈʀʊɸ ʅɸ 

ʌʆʊʆʉʀʅʊɽʊʀʏɽʉʂʋʖ ɸʂʊʀɺʅʆʉʊʔ 

LEMNA MINOR  L. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʡʩʪʚʠʷ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʬʝʨʨʠ-

ʛʠʜʨʠʪʘ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ ï ʆʇɿʌ ʨʷʩʢʠ ʤʘʣʦʡ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

ʚʳʨʘʞʝʥʥʳʡ ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʷ ʥʘʥʦʯʘʩʪʠʮ ʬʝʨʨʠʛʠʜʨʠʪʘ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ 

ʵʢʩʧʦʥʠʨʦʚʘʥʠʠ 4 ʯʘʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʯʘʩʪʠʮʳ, ʬʝʨʨʠʛʠʜʨʠʪ, ʨʷʩʢʘ ʤʘʣʘʷ, ʬʦʪʦʩʠʥʪʝʟ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʤʝʜʣʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʦ ʚʳʷʚʣʝʥʠʶ ʵʬʬʝʢʪʦʚ ʜʝʡʩʪʚʠʷ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ [6]. ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʥʘʥʦʯʘʩʪʠʮʳ ʢʘʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʷ [8], ʪʘʢ ʠ ʙʠʦʛʝʥʥʦʛʦ [1]. ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʘʝʪʩʷ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘʥʦʯʘ-

ʩʪʠʮ ʙʠʦʛʝʥʥʦʛʦ ʬʝʨʨʠʛʠʜʨʠʪʘ ʥʘ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ [1; 9], ʥʘʧʨʠʤʝʨ, ʫʩʠʣʠʚʘʶʪʩʷ ʢʦʨʥʝ-

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʦʨʦʩʪʢʦʚ ʠ ʯʝʨʝʥʢʦʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʬʠʪʦʤʘʩʩʘ, ʫʩʢʦʨʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʧʨʦʭʦʞʜʝʥʠʷ 

ʦʥʪʦʛʝʥʝʟʘ. 

ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʪʴ ʜʝʡʩʪʚʠʝ ʥʘʥʦʯʘʩʪʠʮ ʙʠʦʛʝʥʥʦʛʦ ʬʝʨʨʠʛʠʜʨʠʪʘ, 

ʜʦʧʠʨʦʚʘʥʥʦʛʦ ʘʣʶʤʠʥʠʝʤ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʘʩʪʝʥʠʡ ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝ-

ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ Lemna m²nor L.. 

ɺ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʠʩʪʦʯʥʠʢʦʚ ʞʝʣʝʟʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʠʚʠʤʠ ʦʙʲʝʢ-

ʪʘʤʠ. ɺ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʦʜʦʝʤʦʚ ʠ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʘʢʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʜʫʮʠ-

ʨʫʶʪ ʥʘʥʦʯʘʩʪʠʮʳ ʬʝʨʨʠʛʠʜʨʠʪʘ [4; 11]. ʌʝʨʨʠʛʠʜʨʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʨʝʜʫʶʱʠʝʩʷ ʧʫʩʪʳʝ, 

https://elibrary.ru/item.asp?id=29940506
https://elibrary.ru/item.asp?id=29940506
https://elibrary.ru/item.asp?id=29940506
https://elibrary.ru/contents.asp?id=34464006
https://elibrary.ru/contents.asp?id=34464006&selid=28776340
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ʩʜʚʦʝʥʥʳʝ ʠ ʦʜʠʥʦʯʥʳʝ ʩʣʦʠ ʠʦʥʦʚ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʠʩʣʦʨʦʜʥʳʭ (ʠʣʠ ʆʅ) ʦʢ-

ʪʘʵʜʨʘʭ. ʅʘʥʦʯʘʩʪʠʮʳ ʬʝʨʨʠʛʠʜʨʠʪʘ ʩʦʙʠʨʘʶʪʩʷ ʚ ʘʛʨʝʛʘʪʳ ʨʘʟʤʝʨʦʤ 1-100 ʥʤ [4; 10]. 

ʀʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʬʝʨʨʠʛʠʜʨʠʪʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʷʩʢʝ ʤʘʣʦʡ ʢʘʢ ʪʠʧʠʯ-

ʥʦʤ ʪʝʩʪ-ʦʙʲʝʢʪʝ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʱʠʤʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚʦʜʥʦʡ ʩʨʝʜʳ [7]. 

ʈʷʩʢʘ ʤʘʣʘʷ (ʣʘʪ. Lemna m²nor L.) ï ʤʥʦʛʦʣʝʪʥʝʝ ʚʦʜʥʦʝ ʨʘʩʪʝʥʠʝ, ʚʠʜ ʨʦʜʘ ʈʷʩʢʘ (Lemna) ʧʦʜʩʝʤʝʡʩʪʚʘ 

ʈʷʩʢʦʚʳʝ ʩʝʤʝʡʩʪʚʘ ɸʨʦʠʜʥʳʝ, ʠʣʠ ɸʨʦʥʥʠʢʦʚʳʝ (Araceae) [3]. ʃʘʙʦʨʘʪʦʨʥʘʷ ʢʫʣʴʪʫʨʘ ʨʷʩʢʠ ʢʫʣʴʪʠ-

ʚʠʨʦʚʘʣʘʩʴ ʥʘ ʩʨʝʜʝ ʐʪʝʡʥʙʝʨʛʘ [7]. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʨʝʘʢʮʠʶ Lemna m²nor L. ʠʟʫʯʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ ï ʆʇɿʌ (ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʤʝʜʣʝʥʥʦʡ ʬʣʦʫʨʠʩʮʝʥʮʠʠ) [3]. ɺ 

ʩʦʩʫʜʳ ʩʦ ʩʨʝʜʦʡ ʦʙʲʝʤʦʤ 50 ʤʣ, ʢʦʪʦʨʦʡ ʷʚʣʷʣʘʩʴ ʜʠʩʪʠʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʟʥʳʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ ʥʘʥʦʯʘʩʪʠʮ (0,1; 0,3; 0,5; 0,7; 0,9 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʨʨʠʛʠʜʨʠʪʘ: 1,5; 4,5; 

7,5; 10,5; 13,5 ʤʛ/ʣ), ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʪʨʸʭʣʠʩʪʝʮʦʚʳʝ ʨʦʟʝʪʢʠ Lemna m²nor L. . ɺʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʫ-

ʯʘʝʤʦʡ ʨʝʘʢʮʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʩʣʝ 4 ʠ 24 ʯʘʩʦʚ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ. ʉʫʩʧʝʥʟʠʷ ʥʘʥʦʯʘʩʪʠʮ ʙʠʦʛʝʥʥʦʛʦ 

ʬʝʨʨʠʛʠʜʨʠʪʘ ʩʦʩʪʘʚʣʷʣʘ. ʈʝʛʠʩʪʨʘʮʠʶ ʆʇɿʌ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʙʦʨʝ ʬʣʫʦʨʠʤʝʪʨ çʌʦʪʦʥ 10è [3]. ʅʘ 

ʨʠʩʫʥʢʘʭ 1, 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʆʇɿʌ. 

ɼʘʥʥʳʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʆʇɿʌ Lemna m²nor L. ʯʝʨʝʟ 4 ʯʘʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. ʇʦʩʣʝ ʯʝʪʳ-

ʨʝʭʯʘʩʦʚʦʡ ʵʢʩʧʦʟʠʮʠʠ ʨʘʩʪʝʥʠʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʟʥʘʯʝʥʠʝ ʆʇɿʌ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴʥʦʝ. ɺ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦ ʦʪʤʝʯʝʥʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʥʦʯʘʩʪʠʮ 0,1%, ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʧʨʠ 

0,7%. ʇʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʥʳʭ ʟʥʘʯʝʥʠʡ ʆʇɿʌ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʙʠʦʛʝʥʥʳʭ ʥʘ-

ʥʦʯʘʩʪʠʮ ʬʝʨʨʠʛʠʜʨʠʪʘ, ʜʦʧʠʨʦʚʘʥʥʦʛʦ ʘʣʶʤʠʥʠʝʤ. 

 

ʈʠʩ. 1. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʤʝʜʣʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ (ʆʇɿʌ)  

ʭʣʦʨʦʬʠʣʣʘ Lemna m²nor L. ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʘʥʦʯʘʩʪʠʮ ʙʠʦʛʝʥʥʦʛʦ ʬʝʨʨʠʛʠʜʨʠʪʘ,  

ʜʦʧʠʨʦʚʘʥʥʦʛʦ ʘʣʶʤʠʥʠʝʤ (ʚʨʝʤʷ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ï 4 ʯʘʩʘ) 

ʇʨʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ ʵʢʩʧʦʥʠʨʦʚʘʥʠʠ (24 ʯʘʩʘ) ʆʇɿʌ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

0,1ï0,7 % ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ (ʨʠʩ. 2). 

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʥʘʥʦʯʘʩʪʠʮ (0,9 %) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʵʬʬʝʢʪ ʫʛʥʝʪʝʥʠʷ. 

ɺ ʮʝʣʦʤ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ 

ʬʝʨʨʠʛʠʜʨʠʪʘ. ɺ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʝʘʢʮʠʷ Lemna m²nor L. ʧʨʦʷʚʠʣʘʩʴ ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 4 ʯʘʩʘ. 

ʇʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 24 ʯʘʩʘ ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʷ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʬʝʨʨʠʛʠʜʨʠʪʘ ʙʳʣ ʥʝʦʜʥʦ-

ʟʥʘʯʝʥ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,1ï0,7 % ʦʪʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,9 % ʫʨʦʚʝʥʴ ʆʇɿʌ ʙʳʣ ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʳʭ. 
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ʈʠʩ. 2. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʤʝʜʣʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ (ʆʇɿʌ) ʭʣʦʨʦʬʠʣʣʘ Lemna m²nor L.  

ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʘʥʦʯʘʩʪʠʮ ʙʠʦʛʝʥʥʦʛʦ ʬʝʨʨʠʛʠʜʨʠʪʘ, ʜʦʧʠʨʦʚʘʥʥʦʛʦ ʘʣʶʤʠʥʠʝʤ  

(ʚʨʝʤʷ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ 24 ʯʘʩʘ) 

ʇʦʣʫʯʝʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʜʝʡʩʪʚʠʶ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʬʝʨʨʠʛʠʜʨʠʪʘ, ʜʦ-

ʧʠʨʦʚʘʥʥʳʭ ʘʣʶʤʠʥʠʝʤ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ Lemna m²nor L. ʦʧʨʝʜʝʣʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʦʡʩʪʚ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʨʦʣʠ ʚ ʧʨʠʨʦʜʥʳʭ ʩʦʦʙʱʝ-

ʩʪʚʘʭ ʠ ʚʦʟʤʦʞʥʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
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ʄ.ɽ. ʈʫʙʣʝʚʘ, ɺ.ʃ. ɻʘʚʨʠʢʦʚ 
ʂʨʘʩʥʦʷʨʩʢ, ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ʄʀɻʈɸʎʀʀ 

ʈɸɼʀʆʀɿʆʊʆʇʆɺ 137CS ʀ 40ʂ ɺ ʇʆʏɺɽ 

ʕʂʆʉʀʉʊɽʄʓ ɹʆʈɽɸʃʔʅʆɻʆ ʃɽʉɸ  
(ʅɸ ʇʈʀʄɽʈɽ ʃɽʉʅʆɻʆ ʄɸʉʉʀɺɸ 

ɼʆʃɻɸʗ ɻʈʀɺɸ) 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ ʚ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʩʪʘʣʦ ʘʢʪʫʘʣʴʥʳʤ ʚ 

ʚʠʜʫ ʛʣʦʙʘʣʴʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʀʟʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʥʫʪʨʠʧʨʦʬʠʣʴʥʦʛʦ ʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʩ ʧʦʤʦʱʴʶ ʛʘʤʤʘ- ʠ ʙʝʪʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ: ʘʢʢʫʤʫʣʷ-

ʮʠʷ 137Cs ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʝʨʭʥʝʤ 17-ʪʠ ʩʘʥʪʠʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝ ʧʨʝʚʳ-

ʰʘʶʪ ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʦʙʘʣʴʥʳʝ ʚʳʧʘʜʝʥʠʷ, ʨʘʜʠʦʥʫʢʣʠʜʳ, 137Cs, 40K, ʙʦʨʝʘʣʴʥʳʡ ʣʝʩ, ɼʦʣʛʘʷ ɻʨʠʚʘ, ʢʘ-

ʪʝʥʘ, ʧʦʯʚʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ, ʩʧʝʢʨʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

 

ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʠʛʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʩʨʝʜʠ ʚʘʞʥʝʡ-

ʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʜʠʦʵʢʦʣʦʛʠʠ [1]. ɹʦʣʴʰʦʡ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ (30,2 ʛʦʜʘ) ʠ ʩʧʦʩʦʙ-

ʥʦʩʪʴ 137Cs ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʩʦʨʙʠʨʦʚʘʪʴʩʷ ʧʦʯʚʘʤʠ ʣʶʙʦʛʦ ʩʦʩʪʘʚʘ ʦʙʫʩʣʦʚʠʣʠ ʚʳʙʦʨ ʵʪʦʛʦ 

ʨʘʜʠʦʥʫʢʣʠʜʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʝʛʦ ʤʠʛʨʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʞʥʦʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ ʙʦʨʝʘʣʴʥʦʛʦ ʣʝʩʘ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 137Cs ï ʠʟʦʪʦʧ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 40K ï ʙʠʦʬʠʣʴʥʳʡ 

ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʦʛ ʮʝʟʠʷ, ʵʣʝʤʝʥʪ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚ ʚʳʟʳʚʘʝʪʩʷ ʧʨʠʨʦʜʥʳʤʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʠʟʦʪʦʧʘʤʠ, ʢʦʪʦ-

ʨʳʝ ʚʩʝʛʜʘ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʧʦʯʚʘʭ ʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜʘʭ. ʆʥʠ ʷʚ-

ʣʷʶʪʩʷ ʜʦʣʛʦʞʠʚʫʱʠʤʠ, ʪ.ʝ. ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ ʥʝʚʳʩʦʢʫʶ 

ʫʜʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʊʘʢ, ʜʣʷ 40K ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʨʘʚʝʥ 1,28Ŀ109 ʣʝʪ [6].  

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʩʪʘʣʠ ʠʩʧʳʪʘʥʠʷ 

ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ ʚ ʘʪʤʦʩʬʝʨʝ [8]. ʇʨʠ ʷʜʝʨʥʳʭ ʚʟʨʳʚʘʭ ʚ ʘʪʤʦʩʬʝʨʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʩʘʜʢʦʚ (ʧʨʠ 

ʥʘʟʝʤʥʳʭ ʚʟʨʳʚʘʭ ʜʦ 50%) ʚʳʧʘʜʘʝʪ ʚʙʣʠʟʠ ʨʘʡʦʥʘ ʠʩʧʳʪʘʥʠʡ. ʏʘʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʟʘʜʝʨ-

ʞʠʚʘʝʪʩʷ ʚ ʪʨʦʧʦʩʬʝʨʝ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʦʩʪʘʚʘʷʩʴ ʧʨʠ-

ʤʝʨʥʦ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʰʠʨʦʪʝ [5].  

ɼʣʷ ʶʛʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʨʘʜʠʦʠʟʦʪʦʧʦʚ ʷʚʣʷʣʩʷ ʉʝʤʠʧʘʣʘʪʠʥʩʢʠʡ 

ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʧʦʣʠʛʦʥ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1128,2 ʢʤ ʦʪ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(55Á59'30.75"ʩ.ʰ. 92Á42'14.64"ʚ.ʜ.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʳʭ ʷʜʝʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʦʣʠʛʦʥʝ ʚ ʧʝʨʠʦʜ 

1954-1958 ʠ 1961-1962 ʛʛ. ʧʨʦʜʫʢʪʳ ʷʜʝʨʥʦʛʦ ʜʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 137Cs ʠ 40K, ʦʩʝʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 

ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʘʭ ʣʘʥʜʰʘʬʪʘ ï ʦʪ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʘʩʪʝʥʠʡ, ʜʦ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʞʠʚʳʭ ʦʨ-

ʛʘʥʠʟʤʦʚ [1].  

ɺʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʤ ʧʦʪʦʢʘʤ ʨʘʜʠʦʘʢ-

ʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʮʝʥʢʠ ʜʦʟʳ ʠʣʠ ʩʢʦʨʦʩʪʠ ʤʠʛʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠ-

ʱʝʚʳʭ ʮʝʧʷʭ [1, 10]. ʆʜʥʘʢʦ ʬʦʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʠʟʦʪʦʧʦʚ ʠ ʠʭ ʤʠʛʨʘʮʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦ-

ʩʠʩʪʝʤʘʭ ʚ ʦʪʩʫʪʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ [7; 9].  

ɿʥʘʥʠʝ ʬʦʨʤ ʥʘʭʦʞʜʝʥʠʷ ʠʟʦʪʦʧʦʚ ʠ ʭʘʨʘʢʪʝʨʘ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʘʞʥʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ ʚ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɺʤʝʩʪʝ ʩ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʬʦʨʤʳ ʦʧʨʝʜʝʣʷʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʵʢʦʩʠʩʪʝʤʘʭ. ʇʦʯʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢ-

ʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʘʢʢʫʤʫʣʷʮʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ [9]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʛʨʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 137Cs ʠ 40K ʚ ʧʦʯʚʘʭ ʙʦʨʝʘʣʴʥʳʭ 

ʣʝʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ çɼʦʣʛʘʷ ɻʨʠʚʘè.  

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʨʷʜʘ çɼʦʣʛʘʷ ʛʨʠʚʘè, ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ɽʥʠʩʝʡ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢʘ, ʣʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ. ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʩʜʝʣʘʣʠ ʵʪʫ ʪʝʨʨʠʪʦʨʠʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [2].  
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ʇʦʯʚʳ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʦʛʫʤʫʩʦʚʳʤʠ, ʩʝʨʳʤʠ ʠ ʜʝʨʥʦʚʦ-ʧʦʜ-

ʟʦʣʠʩʪʳʤʠ [2]. ɹʦʣʴʰʫʶ ʯʘʩʪʴ çɼʦʣʛʦʡ ɻʨʠʚʳè ʟʘʥʠʤʘʝʪ ʩʚʝʪʣʦʭʚʦʡʥʳʡ ʣʝʩ, ʩʣʦʞʝʥʥʳʡ ʨʘʟʥʦʚʦʟ-

ʨʘʩʪʥʳʤʠ ʩʦʩʥʘʤʠ (Pinus sylvestris L.) ʚʦʟʨʘʩʪʦʤ ʜʦ 100 ʣʝʪ (ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʧʦʜʩʯʝʪʫ 

ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ). ɹʦʨʝʘʣʴʥʳʝ ʣʝʩʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʦ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʵʢʦʩʠʩʪʝʤʘʤʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ. ʕʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʠ ʫʛʣʝ-

ʨʦʜʥʦʛʦ ʙʘʣʘʥʩʘ [8]. 

ʌʠʪʦʮʝʥʦʟʳ ʠ ʧʦʯʚʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʚʦʟʚʳʰʝʥʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʪʦʡ ʯʘʩʪʠ ʚʦʜʦʨʘʟʜʝʣʴ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨ. ɽʥʠʩʝʡ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʯʘʩʪʢʠ ʧʨʦʙʦʦʪʙʦʨʘ ʩʦʩʪʘʚʣʷʣʠ ʢʘʪʝʥʫ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʧʨʷʞʝʥʠʷ. 

ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʚ ʧʨʝʜʝʣʘʭ ʧʦʯʚʝʥʥʦʡ ʢʘʪʝʥʳ ʦʪʙʠʨʘʣʠʩʴ ʙʨʠʢʝʪʳ ʧʦʯʚ ʩ ʛʣʫʙʠʥʳ  

0ï25 ʩʤ. ʋʯʘʩʪʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʣʦʢʘʣʴʥʳʤ ʬʘʮʠʷʤ ʧʦʯʚʝʥʥʦʡ ʢʘʪʝʥʳ: 1 ï ʪʨʘʥʩ-ʘʢʢʫ-

ʤʫʣʷʪʠʚʥʘʷ, 2,3 ï ʪʨʘʥʩ-ʵʣʶʚʠʘʣʴʥʳʝ, 4 ï ʵʣʶʚʠʘʣʴʥʘʷ. ɹʨʠʢʝʪʳ ʧʦʯʚ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʩʣʦʠ ʪʦʣʱʠ-

ʥʦʡ 1 ʩʤ. ʂʘʞʜʳʡ ʩʣʦʡ (ʧʨʦʙʘ) ʙʳʣ ʚʳʩʫʰʝʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʣʷ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 137Cs ʠ 40K ʚ ʧʨʦʙʘʭ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʦʤ ʩʧʝʢ-

ʪʨʦʤʝʪʨʝ-ʨʘʜʠʦʤʝʪʨʝ ʛʘʤʤʘ ʠ ʙʝʪʘ-ʠʟʣʫʯʝʥʠʡ ʄʂɻɹ-01 çʈɸɼʕʂè ʩ ʦʙʨʘʙʦʪʢʦʡ ʘʤʧʣʠʪʫʜʥʦʛʦ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʠʤʧʫʣʴʩʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ASW. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʢʝ ʠʟʤʝʨʝʥʠʡ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʮʝʟʠʷ-137, ʩʪʨʦʥʮʠʷ-

90 ʚ ʧʨʦʙʘʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʢʪʨʦʤʝʪʨʘ-ʨʘ-

ʜʠʦʤʝʪʨʘ ʛʘʤʤʘ ʠ ʙʝʪʘ-ʠʟʣʫʯʝʥʠʡ ʄʂɻɹ-01 çʈɸɼʕʂè ʠ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʘ ʄʂʉʇ-01 çʈɸɼʕʂè. 

ʅʘʩʪʨʦʡʢʘ ʢʦʥʪʨʦʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʛʨʘʜʫʠʨʦʚʢʠ ʛʘʤʤʘ-ʢʘʥʘʣʘ ʂʆ-1 ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʥʘ ʦʩʥʦʚʝ ʨʘʜʠʦʥʫʢʣʠʜʘ Th-232. ʉʦʛʣʘʩʥʦ ʫʧʦʤʷʥʫʪʦʡ ʤʝʪʦʜʠʢʝ, ʧʨʦʙʳ ʧʦʯʚʳ 

ʧʦʤʝʱʘʣʠʩʴ ʚ ʩʦʩʫʜʳ ʄʘʨʠʥʝʣʣʠ ʦʙʲʝʤʦʤ 1 ʣʠʪʨ, ʚʟʚʝʰʠʚʘʣʠʩʴ, ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʩʦʩʪʘʚ-

ʣʷʣʦ 3600 ʩʝʢʫʥʜ ʠʣʠ 1 ʯʘʩ. 22% ʧʨʦʙ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʚ 3ï4-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦ-

ʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʧʦʯʚʳ ï ʩʝʨʦʛʫʤʫʩʦʚʘʷ ʛʣʠʥʠʩʪʦ-ʠʣ-

ʣʶʚʠʠʨʦʚʘʥʥʘʷ, ʧʨʦʬʠʣʴ AY (0-9) ï Ct (10-20) ï C (21-70) ʠʣʠ ʩʦʛʣʘʩʥʦ WRB 2014 ï Albic Luvisols, 

ʧʨʦʬʠʣʴ Ah (0-8) ï Bt (9-20) ï Ck (21-70). ʊʠʧ ʧʦʯʚʳ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʘʢ ʛʨʘʥʫ-

ʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, pH ʩʨʝʜʳ, ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ (ʛʫʤʫʩ), ʚʘʣʦʚʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʞʝʣʝʟʘ ʠ ʢʘʨʙʦʥʘʪʦʚ, ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʝʤʢʦʩʪʴ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʥʘʩʳʱʝʥʥʦʩʪʴ 

ʦʩʥʦʚʘʥʠʷʤʠ.  

ʀʩʩʣʝʜʦʚʘʥʥʘʷ ʧʦʯʚʘ ʦʙʣʘʜʘʝʪ ʥʘʙʦʨʦʤ ʧʨʠʟʥʘʢʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦʙ ʝʝ ʚʳʩʦʢʦʤ ʧʣʦʜʦʨʦ-

ʜʠʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʜʦʩʪʠ-

ʛʘʝʪ ʚ 7,88 % ʚ ʦʨʛʘʥʦʛʝʥʥʦʤ ʛʦʨʠʟʦʥʪʝ, ʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪʥʝʩʝʥ ʢ ʧʝʩʢʘʤ ʩʚʷʟʘʥʥʳʤ ʠ 

ʩʫʧʝʩʠ, ʨʝʞʝ ʢ ʧʝʩʢʘʤ ʨʳʭʣʳʤ, ʯʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʯʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ [2]. ʇʦʯʚʘ 

ʙʦʛʘʪʘ ʞʝʣʝʟʦʤ, ʢʘʨʙʦʥʘʪʘʤʠ, ʦʙʤʝʥʥʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʝʤʢʦʩʪʴ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ. 

 

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʩʘ 137Cs ʠ 40K ʚ ʧʦʯʚʝ çɼʦʣʛʦʡ ɻʨʠʚʳè ʧʦ 1-ʩʤ ʩʣʦʷʤ 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʮʠʬʨʘʤʠ 1-4 ʦʪʤʝʯʝʥʳ ʫʯʘʩʪʢʠ ʦʪʙʦʨʘ ʧʨʦʙ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʦʢʘʣʴʥʳʤ 

ʬʘʮʠʷʤ ʧʦʯʚʝʥʥʦʡ ʢʘʪʝʥʳ: 1 ï ʪʨʘʥʩ-ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ, 2,3 ï ʪʨʘʥʩ-ʵʣʶʚʠʘʣʴʥʳʝ, 4 ï ʵʣʶʚʠʘʣʴʥʘʷ 

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʥʘ ʨʠʩʫʥʢʝ 1, ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 137Cs, ʧʦʩʪʫʧʠʚʰʝʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʯʚ, ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʠ ʨʘʚʥʦʤʝʨʥʦ ʩʥʠʞʘʝʪʩʷ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ. ɺʦʛʥʫʪʳʝ ʢʨʠʚʳʝ 
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ʨʘʩʧʨʝʜʝʣʝʥʠʷ 137Cs ʦʧʠʩʳʚʘʶʪ ʨʝʛʨʝʩʩʠʚʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʪʠʧ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ɿʥʘʯʠʪʝʣʴ-

ʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʦʪʣʠʯʘʶʪʩʷ ʦʨʛʘʥʦʛʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʯʚʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ 

ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʨʙʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʩʘ 137Cs ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʠʢʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʘ ʚ ʧʦʯʚʝ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʧʨʦʤʝʞʫʪʦʢ 3-4 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʦʙʲʷʩʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʥʘ ʵʪʦʡ ʛʣʫʙʠʥʝ ʙʳʣ ʧʠʢ ʚʳʧʘʜʝ-

ʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʦʩʣʝ ʷʜʝʨʥʳʭ ʠʩʧʳʪʘʥʠʡ 1958 ʛ. ʥʘ ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ. 

ʀʟ ʵʪʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘ ʧʨʦʰʝʜʰʠʝ 60 ʣʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʩʣʦʷ ʧʦʯʚʳ 1 

ʩʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 15ï20 ʣʝʪ.  

ʂʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 40ʂ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʳʝ ʥʘ ʨʠʩʫʥʢʝ 1, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦ-

ʵʣʶʚʠʘʣʴʥʦʛʦ ʪʠʧʘ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ʕʪʦʪ ʪʠʧ ʦʧʠʩʳʚʘʝʪ ʪʠʧʠʯʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 40K: 

ʟʘʧʘʩ ʨʘʜʠʦʥʫʢʣʠʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʥʠʟ ʧʦ ʛʣʫʙʠʥʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʦʡ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ ʠʟʦʪʦʧʘ. ɺ ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʦʥ ʧʦʩʪʫʧʘʝʪ ʠʟ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʫʜʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 137Cs ʚ ʩʝ-

ʨʦʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʩʝʨʦʛʫʤʫʩʦʚʦʡ ʛʣʠʥʠʩʪʦ-ʠʣʣʶʚʠʠʨʦʚʘʥʥʦʡ ʧʦʯʚʳ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ çɼʦʣʛʘʷ 

ɻʨʠʚʘè, ʨʘʚʥʫʶ 72,55 ɹʢ/ʢʛ. ʉʦʛʣʘʩʥʦ ʧʨʠʣʦʞʝʥʠʶ ʢ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʢʨʘʷ ʦʪ 18.12.2012  ̄670-ʧ ʦ çʈʝʛʠʦʥʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʘʭ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ çɼʦʧʫʩʪʠʤʳʝ 

ʟʥʘʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷè [3], ʫʨʦ-

ʚʝʥʴ ʨʝʛʠʩʪʨʘʮʠʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 137Cs 35 ɹʢ/ʢʛ, ʯʪʦ ʥʠʞʝ ʚʳʷʚʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ɿʥʘʯʠʪ, ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦʜʭʦʜʷʪ ʧʦʜ ʫʨʦʚʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʜʦʟ ʜʦ 300 ɹʢ/ʢʛ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʧʦʚʦʜʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʛʨʘʮʠʠ, ʧʨʠʨʦʜʳ ʠ ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʮʝʟʠʝʤ.  

ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʘʪʝʨʘʣʴʥʦʛʦ (L) ʠ ʨʘʜʠʘʣʴʥʦʛʦ (R) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠ-

ʜʦʚ ʚ ʧʦʯʚʝ. ʇʦ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʘʪʝʨʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʣʘʪʝʨʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʣʘʥʜʰʘʬʪʦʚ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʝʦʭʠʤʠʯʝʩʢʦʝ ʩʦʧʨʷʞʝʥʠʝ ʚ ʢʘʩʢʘʜʥʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟ-

ʣʠʯʥʳʭ ʫʨʦʚʥʝʡ (ʢʘʪʝʥʘʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʨʝʥʘʭ ʠ ʪ.ʜ.) [9]. ʅʘʠʙʦʣʴʰʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʘʪʝʨʘʣʴʥʦʡ 

ʤʠʛʨʘʮʠʠ 137Cs ʠ 40K ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʪʨʘʥʩʵʣʶʚʠʘʣʴʥʦʡ ʬʘʮʠʠ, ʥʘʠʤʝʥʴʰʠʝ ï ʜʣʷ ʵʣʶʚʠʘʣʴʥʦʡ, ʚ 

ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚʳʥʦʩ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʣʘʪʝʨʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ (L) 137Cs ʠ 40K ʚ ʧʨʦʬʠʣʝ ʪʠʧʠʯʥʦʡ ʩʝʨʦʛʫʤʫʩʦʚʦʡ 

ʛʣʠʥʠʩʪʦ-ʠʣʣʶʚʠʠʨʦʚʘʥʥʦʡ ʧʦʯʚʳ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʮʠʬʨʘʤʠ 2-4 ʦʪʤʝʯʝʥʳ ʫʯʘʩʪʢʠ ʦʪʙʦʨʘ ʧʨʦʙ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʦʢʘʣʴʥʳʤ 

ʬʘʮʠʷʤ ʧʦʯʚʝʥʥʦʡ ʢʘʪʝʥʳ: 2,3 ï ʪʨʘʥʩ-ʵʣʶʚʠʘʣʴʥʘʷ, 4 ï ʵʣʶʚʠʘʣʴʥʘʷ. ʏʝʨʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʠʛʨʘʮʠʠ 137Cs, ʩʝʨʳʤ ï ʤʠʛʨʘʮʠʷ 40K 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʜʠʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʥʘʢʦʧʣʝʥʠʠ (R > 1,0) ʠʣʠ ʚʳʥʦʩʝ (R < 1,0) 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʘʞʜʦʤ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ 

ʧʦʨʦʜʘʤʠ [5]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʜʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʨʫʧʧʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʥʘʢʦʧʣʝʥʠʷ ʠʣʠ ʚʳʥʦʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʩʫʜʠʪʴ ʦ ʨʘʜʠʘʣʴʥʦʡ ʧʦʯʚʝʥʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʣʘʥʜ-

ʰʘʬʪʘ [5]. ʊʘʢ, ʜʣʷ 137Cs ʭʘʨʘʢʪʝʨʝʥ ʚʳʥʦʩ ʵʣʝʤʝʥʪʘ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ, ʘ ʜʣʷ 40K ʥʘʦʙʦʨʦʪ ï ʥʘʢʦʧ-

ʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʙʣʠʞʝ ʢ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʝ [4].  
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ʈʠʩ. 3. ʈʘʜʠʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ 137Cs ʠ 40K ʚ ʧʨʦʬʠʣʝ ʪʠʧʠʯʥʦʡ ʩʝʨʦʛʫʤʫʩʦʚʦʡ  

ʛʣʠʥʠʩʪʦ-ʠʣʣʶʚʠʠʨʦʚʘʥʥʦʡ ʧʦʯʚʳ (ʵʣʶʚʠʘʣʴʥʘʷ ʬʘʮʠʷ) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï R (40ʂ), ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ï R (137Cs) 

ʅʘ ʨʠʩʫʥʢʝ 3 ʢʨʠʚʳʝ ʨʘʜʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʘ 137Cs ʦʧʠʩʳʚʘʶʪ ʝʛʦ ʚʳʥʦʩ 

ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ, ʧʨʠʯʝʤ ʢʨʠʚʘʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʦʩʪʨʦʡ ʦʪ ʪʨʘʥʩ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʜʦ ʵʣʶʚʠʘʣʴ-

ʥʦʡ ʬʘʮʠʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʤʠʛʨʘʮʠʠ ʠʟʦʪʦʧʘ. ʅʘʧʨʦʪʠʚ, ʜʣʷ 40K ʢʨʠʚʳʝ 

ʨʘʜʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʢʢʫʤʫʣʷʮʠʷ 137Cs ʧʨʦ-

ʠʩʭʦʜʠʪ ʚ ʚʝʨʭʥʝʤ 17-ʪʠ ʩʘʥʪʠʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚ 3ï4 ʩʤ ʦʪ ʝʸ ʧʦʚʝʨʭ-

ʥʦʩʪʠ (ʦʪ 0,08 ʜʦ 0,39 ʢɹʢ/ʤ2). ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʢʨʘʷ, ʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʛʨʘʮʠʠ, ʧʨʠʨʦʜʳ ʠ ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʮʝʟʠʝʤ. 
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ʋɼʂ 502.1 

ʅ.ɺ. ʉʠʪʥʠʢʦʚʘ, ʊ.ɺ. ʉʪʦʨʯʘʢ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅɽʂʆʊʆʈʓɽ ʈɽɿʋʃʔʊɸʊʓ 

ʉʆʎʀɸʃʆɻʀʏɽʉʂʆɻʆ ʆʇʈʆʉɸ 

ʅɸʉɽʃɽʅʀʗ ʆ ɼɽʗʊɽʃʔʅʆʉʊʀ ʆʆʇʊ ɺ 

ʍʄɸʆ-ʖɻʈɽ 

ɸʥʥʦʪʘʮʠʷ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʟʥʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʘʥʢʝʪʠʨʦʚʘʥʠʝ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʫʨʦʚʥʷ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʦʙ ʆʆʇʊ ʚ ʍʄɸʆ-ʖʛʨʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʦʢʨʫʛʝ ʧʨʠʟʥʘʝʪʩʷ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʘʷ ʮʝʥʥʦʩʪʴ ʆʆʇʊ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʠʩʧʳʪʳʚʘʶʪ ʥʝʫʜʦʙʩʪʚ ʚ ʩʚʷʟʠ ʩ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʳʤ ʨʝʞʠʤʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ï ʖʛʨʘ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦ-

ʨʠʠ. 

 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ï ʖʛʨʘ (ʜʘʣʝʝ ʍʄɸʆ-ʖʛʨʘ) ï ̫ ʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʥʝʬʪʝ-

ʛʘʟʦʥʦʩʥʳʤ ʨʘʡʦʥʦʤ ʩʪʨʘʥʳ. ʈʦʩʪ ʥʝʬʪʝʜʦʙʳʯʠ ʚʝʜʝʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʢʦ-

ʩʠʩʪʝʤʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʝʛʨʘʜʘʮʠʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʍʄɸʆ-ʖʛʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʘʡʦʥʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚ-

ʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʥʘʭʦʜʠʪʩʷ 25 ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʠ (ʜʘʣʝʝ ʆʆʇʊ, ʠʭ 

ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 4,8% ʦʪ ʪʝʨʨʠʪʦʨʠʠ ʦʢʨʫʛʘ [3]. ʆʆʇʊ ï ʵʪʦ ʫʯʘʩʪʢʠ ʟʝʤʣʠ, ʚʦʜʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʠ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʜ ʥʠʤʠ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʦʙʲʝʢʪʳ, ʢʦ-

ʪʦʨʳʝ ʠʤʝʶʪ ʦʩʦʙʦʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ, ʥʘʫʯʥʦʝ, ʢʫʣʴʪʫʨʥʦʝ, ʵʩʪʝʪʠʯʝʩʢʦʝ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʠ ʦʟʜʦʨʦʚʠ-

ʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʠʟʲʷʪʳʝ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʣʷ ʢʦʪʦʨʳʭ 

ʫʩʪʘʥʦʚʣʝʥ ʨʝʞʠʤ ʦʩʦʙʦʡ ʦʭʨʘʥʳ [2, ʩ. 18]. ʆʨʛʘʥʠʟʘʮʠʷ ʆʆʇʊ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨ-

ʤʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [4, ʩ. 5]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ: ʚʳʷʚʣʝʥʠʝ ʫʨʦʚʥʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʚʦʧʨʦʩʘʭ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʆʆʇʊ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʩ ʮʝʣʴʶ, ʚʳʷʚʣʝʥʠʷ ʫʨʦʚʥʷ 

ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʦʙ ʆʆʇʊ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʦʙʰʠʨʥʳʭ ʩʣʦʸʚ 

ʦʙʱʝʩʪʚʘ ʧʦʥʠʤʘʥʠʷ ʨʦʣʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʭ ʤʝʩʪʘ ʚ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʦʢʨʫʛʘ. ɺ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 50 ʯʝʣʦʚʝʢ. ɺʦʧʨʦʩʳ ʙʳʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ, ʩ ʫʯʸʪʦʤ ʩʧʝʮʠʬʠʢʠ ʨʝʛʠʦʥʘ. ʆʧʨʦʩ ʧʨʦʚʦʜʠʣʩʷ ʘʥʦʥʠʤʥʦ ï ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʨʝ-

ʩʧʦʥʜʝʥʪʦʚ ʚ ʘʥʢʝʪʘʭ ʥʝ ʫʢʘʟʳʚʘʣʠʩʴ. ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣʘ ʤʦʣʦʜʸʞʴ ʚ ʚʦʟʨʘʩʪʝ 

18ï25 ʣʝʪ (95%), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʦʩʪʘʣʴʥʳʝ ï ʣʠʮʘ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ 26ï60 ʣʝʪ (5%). 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ 72% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʨʘʟʚʠʪʠʶ ʆʆʇʊ ʚ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ʩʣʫʞʘʪ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʜʣʷ 18% ï ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʳʝ ʩʣʫʞʙʳ; 10% ï ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠ ʜʨʫʟʝʡ; ʠ ʥʝ ʧʦʣʫʯʘʶʪ ï ʦʪ ʢʦʣʣʝʛ 

ʧʦ ʨʘʙʦʪʝ (ʨʠʩ. 1). ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʩʯʠʪʘʶʪ ʩʝʙʷ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʦ ʜʘʥ-

ʥʦʤʫ ʚʦʧʨʦʩʫ. ʆʙʝʩʧʝʯʝʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʠ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴʶ ʆʆʇʊ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʣʶʜʝʡ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʆʆʇʊ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʣʶʜʠ ʤʦʛʣʠ ʣʫʯʰʝ ʦʩʦʟʥʘʚʘʪʴ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʦʭʨʘʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 
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ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, çʠʟ ʢʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳ ʧʦʣʫʯʘʝʪʝ ʠʥʬʦʨʤʘʮʠʶ  

ʧʦ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʆʆʇʊ ʚ ʍʄɸʆ-ʖʛʨʝè 

58% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʨʦʜʥʳʡ ʦʙʲʝʢʪ, ʧʦʣʫʯʠʣ ʩʪʘʪʫʩ ʦʩʦʙʦ ʦʭʨʘ-

ʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʝʩʝʥʠʝ ʨʘʩʪʝʥʠʡ ʠʣʠ ʞʠʚʦʪʥʳʭ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ; 34% 

ï ʚʳʙʨʘʣʠ ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ çʥʘʣʠʯʠʝ ʟʘʧʘʩʦʚ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚè; ʘ ʦʩʪʘʚʰʠʝʩʷ 8% ï ʦʪʚʝʪʠʣʠ çʫʥʠ-

ʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷè (ʨʠʩ. 2). 

  

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, çʯʪʦ ʮʝʥʥʦʛʦ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʠʨʦʜʥʦʤ ʦʙʲʝʢʪʝ,  

ʯʪʦʙʳ ʝʤʫ ʧʨʠʜʘʣʠ ʩʪʘʪʫʩ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠè 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʩʯʠʪʘʶʪ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʆʆʇʊ ʩʦʭʨʘʥʝʥʠʝ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ. ʊʘʢ ʞʝ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 34% ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ 

ʩʤʦʛʣʠ ʥʘʟʚʘʪʴ ʥʠ ʦʜʥʦʡ ʆʆʇʊ ʚ ʍʄɸʆ-ʖʛʨʝ. ʅʝʢʦʪʦʨʳʝ, ʜʘʞʝ ʫʩʦʤʥʠʣʠʩʴ, ʚ ʪʦʤ, ʯʪʦ ʪʘʢʠʝ ʦʙʲʝʢʪʳ 

ʝʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʦʢʘʟʘʣʠʩʴ: ɿʘʧʦʚʝʜʥʠʢʠ çʄʘʣʘʷ 

ʉʦʩʴʚʘè ʠ çʖʛʘʥʩʢʠʡè; ʇʨʠʨʦʜʥʳʝ ʧʘʨʢʠ: çʉʠʙʠʨʩʢʠʝ ʋʚʘʣʳè, çʂʦʥʜʠʥʩʢʠʝ ʦʟʸʨʘè, çʅʫʤʪʦè. ʊʘʢ 

ʞʝ, ʪʨʝʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʩʤʦʛʣʘ ʦʪʚʝʪʠʪʴ, ʯʝʤ ʦʪʣʠʯʘʝʪʩʷ ʟʘʧʦʚʝʜʥʠʢ ʦʪ ʟʘʢʘʟʥʠʢʘ ʠʣʠ ʦʪ ʧʨʠʨʦʜʥʦʛʦ 

ʧʘʨʢʘ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʦʧʨʦʰʝʥʥʳʭ (78%) ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʚʠʪʠʶ ʪʫʨʠʟʤʘ ʥʘ ʆʆʇʊ 

ʚ ʍʄɸʆ-ʖʛʨʝ; 12% ï ʦʪʨʠʮʘʪʝʣʴʥʦ; ʜʣʷ 10% ï ʵʪʦʪ ʚʦʧʨʦʩ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ (ʨʠʩ. 3). ʅʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʚʦʩʪʨʝʙʦʚʘʥ ʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʊʘʢ ʞʝ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʆʆʇʊ ʠʤʝʶʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. 
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ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, çʢʘʢ ʚʳ ʦʪʥʦʩʠʪʝʩʴ  

ʢ ʨʘʟʚʠʪʠʶ ʪʫʨʠʟʤʘ ʥʘ ʆʆʇʊ ʚ ʍʄɸʆ-ʖʛʨʝè 

ʋʩʧʝʰʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʆʆʇʊ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢ ʜʘʥʥʳʤ ʪʝʨ-

ʨʠʪʦʨʠʷʤ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʆʆʇʊ, ʚʘʞʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʤʝʥʥʦ ʤʥʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʞʠʚʘʝʪ ʚʙʣʠʟʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʠʩʧʳʪʳʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ/ʠʣʠ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʩʦʩʝʜʩʪʚʘ [5]. ʅʘ ʚʦʧʨʦʩ çʫʱʝʤʣʷʶʪ ʣʠ 

ʠʥʪʝʨʝʩʳ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʝʛʦ ʧʨʦʞʠʚʘʥʠʷ, ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʲʝʢʪʳè ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ (68%) ʦʪʚʝʪʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦ. ʉʯʠʪʘʶʪ, ʯʪʦ ʫʱʝʤ-

ʣʷʶʪ ï 22%. ʇʦ ʤʥʝʥʠʶ 10% ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʥʝ ʜʦʣʞʝʥ ʠʥʪʝʨʝʩʦʚʘʪʴ ʥʘʩʝʣʝʥʠʝ (ʨʠʩ. 4). 

 

ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, çʢʘʢ ɺʳ ʜʫʤʘʝʪʝ, ʫʱʝʤʣʷʶʪ ʣʠ ʠʥʪʝʨʝʩʳ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʝʛʦ ʧʨʦʞʠʚʘʥʠʷ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʲʝʢʪʳè 

ʉʪʝʧʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʆʆʇʊ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʦ ʩʦʛʣʘʩʠʠ ʠʣʠ ʥʝʩʦʛʣʘʩʠʠ ʣʶʜʝʡ ʩ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʚʘʞʥʦʩʪʴʶ ʥʘʣʠʯʠʷ ʆʆʇʊ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ (86%) ʠʥʪʝʨʝʩʫʝʪ ʧʨʦ-

ʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʆʆʇʊ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ; ʧʦʨʷʜʢʘ 6% ï ʥʝ ʠʥʪʝʨʝ-

ʩʫʝʪ; 8% ï ʙʝʟʨʘʟʣʠʯʥʳ ʢ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ (ʨʠʩ. 5). 
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ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, ç ʚʘʩ ʠʥʪʝʨʝʩʫʝʪ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ  

ʠ ʨʘʩʰʠʨʝʥʠʷ ʆʆʇʊ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʘʰʝʛʦ ʦʢʨʫʛʘè 

ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʨʝʩʧʦʥʜʝʥʪʦʚ (54%) ʧʦʣʘʛʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʭʨʘ-

ʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ, ʠʩʭʦʜʠʪ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɼʘʣʝʝ ʤʥʝʥʠʝ 

ʫʯʘʩʪʥʠʢʦʚ ʦʧʨʦʩʘ ʨʘʟʜʝʣʠʣʦʩʴ 22% ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦ ʙʨʘʢʦʥʴʝʨʳ; 12% ï ʬʝʨʤʝʨʳ ʠ ʯʘʩʪʥʳʝ ʟʝʤʣʝ-

ʚʣʘʜʝʣʴʮʳ; 12% ï ʚʦʟʜʝʨʞʘʣʠʩʴ ʦʪ ʦʪʚʝʪʘ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ (ʨʠʩ. 6).  

 

ʈʠʩ. 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, çʦʪ ʢʘʢʠʭ ʢʘʪʝʛʦʨʠʡ ʣʠʮ ʠʩʭʦʜʠʪ  

ʦʩʥʦʚʥʘʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚè 

ʅʘ ʚʦʧʨʦʩ çʧʦʚʳʩʠʪ ʣʠ ʩʦʭʨʘʥʥʦʩʪʴ ʆʆʇʊ ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʩʪʘʪʫʩʝ, ʛʨʘʥʠʮʘʭ ʥʘ ʠʥ-

ʪʝʨʥʝʪ-ʩʘʡʪʘʭ, ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭè, ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʚʝʪ (68%); ʦʪ-

ʨʠʮʘʪʝʣʴʥʦ ʦʪʚʝʪʠʣʠ ï 22%. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʥʝ ʠʥʪʝʨʝʩʫʝʪ 10% ï ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ (ʨʠʩ. 7). 

 

ʈʠʩ. 7. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, çʧʦʚʳʩʠʪ ʣʠ ʩʦʭʨʘʥʥʦʩʪʴ ʆʆʇʊ ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ  

ʦʙ ʠʭ ʩʪʘʪʫʩʝ, ʛʨʘʥʠʮʘʭ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʘʭ, ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭè 

86%

6%

8%

ɼʘ

ʅʝʪ

ʄʥʝ ʚʩʸ ʨʘʚʥʦ

54%

12%

22%

12% ʇʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ
ʌʝʨʤʝʨʳ ʠ ʯʘʩʪʥʳʝ 

ʟʝʤʣʝʚʣʘʜʝʣʴʮʳ
ɹʨʘʢʦʥʴʝʨʳ

ʅʝ ʟʥʘʶ

68%

22%

10%

ɼʘ

ʅʝʪ

ʄʥʝ ʚʩʸ ʨʘʚʥʦ



47 

ɻʦʪʦʚʥʦʩʪʴ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢ ʦʢʘʟʘʥʠʶ ʧʦʜʜʝʨʞʢʠ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʆʆʇʊ, ʪʘʢ ʞʝ ʷʚʣʷ-

ʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʦʪʥʦʰʝʥʠʷ ʢ ʜʘʥʥʦʡ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʘ ʵʪʦ 80%, 

ʫʪʚʝʨʜʠʪʝʣʴʥʦ ʦʪʚʝʪʠʣʠ ʥʘ ʚʦʧʨʦʩ çʚʳ ʙʳ ʭʦʪʝʣʠ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʝ ʠ ʦʭʨʘʥʝ ʮʝʥʥʳʭ ʧʨʠ-

ʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʛʘè; 14% ï ʜʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʪʚʝʪ; ʜʣʷ 6% ï ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ 

(ʨʠʩ. 8). 

 

ʈʠʩ. 8. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, çʚʳ ʙʳ ʭʦʪʝʣʠ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʝ  

ʠ ʦʭʨʘʥʝ ʮʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʛʘè 

ʉʚʦʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʣʦʚʠʥʘ ʨʝʩʧʦʥʜʝʥʪʦʚ (50%) ʚʠʜʠʪ ʚ 

ʫʯʘʩʪʠʠ ʚ ʧʨʦʝʢʪʘʭ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʏʫʪʴ ʤʝʥʝʝ ʯʝʪʚʝʨʪʠ (22 %) 

ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʜʦʣʞʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ. ʊʦʣʴʢʦ 12% ʨʝʩʧʦʥʜʝʥʪʦʚ ʛʦʪʦʚʳ, ʚʳʩʪʫʧʘʪʴ ʠʥʠʮʠʘʪʦʨʘʤʠ ʧʨʠʜʘʥʠʷ ʧʨʠʨʦʜʥʳʤ 

ʦʙʲʝʢʪʘʤ ʩʪʘʪʫʩʘ ʦʭʨʘʥʷʝʤʳʭ. ʇʦ ʤʥʝʥʠʶ 16% ï ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʥʝ ʜʦʣʞʝʥ ʠʥʪʝʨʝʩʦʚʘʪʴ ʥʘʩʝʣʝʥʠʝ 

(ʨʠʩ. 9). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʜʦʙʨʷʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʆʆʇʊ ʠ ʛʦʪʦʚʳ ʦʢʘ-

ʟʳʚʘʪʴ ʩʚʦʶ ʧʦʜʜʝʨʞʢʫ. 

 

ʈʠʩ. 9. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, çʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳ ʙʳ ʤʦʛʣʠ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ  

ʚ ʦʭʨʘʥʝ ʮʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚè 

ʄʥʝʥʠʷ ʦʧʨʦʰʝʥʥʳʭ ʨʘʟʜʝʣʠʣʦʩʴ ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ: çʚʦʟʤʦʞʥʦ ʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ 

ʫʧʨʘʚʣʝʥʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘ-

ʤʦʫʧʨʘʚʣʝʥʠʷè (ʨʠʩ. 10). 58% ï ʚʠʜʷʪ ʧʨʝʠʤʫʱʝʩʪʚʦ, 32% ï ʥʝ ʚʠʜʷʪ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʠ 10% ï ʟʘʪʨʫʜ-

ʥʷʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ. 

80%

14%

6%

ɼʘ

ʅʝʪ

ʄʥʝ ʚʩʸ ʨʘʚʥʦ

50%

12%

22%

16%
ʋʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʝʢʪʘʭ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ

ɺʳʩʪʫʧʠʪʴ ʠʥʠʮʠʘʪʦʨʦʤ ʧʨʠʜʘʥʠʷ 

ʮʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʘʤ 

ʩʪʘʪʫʩʘ ʦʭʨʘʥʷʝʤʳʭ

ʋʯʘʩʪʚʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʦʭʨʘʥʝ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ

ʄʥʝ ʚʩʸ ʨʘʚʥʦ
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ʈʠʩ. 10. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, çʚʦʟʤʦʞʥʦ ʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷè 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʆʆʇʊ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʤʝʨʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ, ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʩʪʨʘʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʍʄɸʆ-ʖʛʨʝ. ʅʦ ʧʨʠ ʵʪʦʤ, ʚʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʙʘ-

ʣʘʥʩ ʤʝʞʜʫ ʦʭʨʘʥʦʡ ʧʨʠʨʦʜʳ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʨʝʪʴ ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʧʦ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ ʚ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ. ʏʘʩʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʟʥʘʶʪ ʢʘʪʝʛʦʨʠʡ ʆʆʇʊ. ʅʦ 

80% ʭʦʪʷʪ ʧʨʠʥʠʤʘʪʴ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʥʦ ʙʳʪʴ ʠʥʠʮʠʘʪʦʨʘʤʠ ʧʨʠ-

ʜʘʥʠʷ ʮʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʩʪʘʪʫʩʘ ʆʆʇʊ ʛʦʪʦʚʳ ʪʦʣʴʢʦ ï 12%.  

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʚʦʚʣʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʠʥʬʦʨʤʠʨʦ-

ʚʘʥʥʦʩʪʠ ʧʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʇʊ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʄɸʆ-ʖʛʨʳ, ʜʦʣʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʦʪʨʘ-

ʟʠʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʆʆʇʊ ʚ ʨʝʛʠʦʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʜʣʷ ʪʝʭ, ʢʪʦ ʟʘʥʠʤʘʝʪʩʷ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʚʦʩʧʠʪʘʥʠʝʤ. ɺ ʜʝʣʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʫʥʠ-

ʚʝʨʩʠʪʝʪʳ ʦʢʨʫʛʘ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʚʦʚʣʝʢʘʶʪ ʤʦʣʦʜʝʞʴ ʚ ʥʘʫʯʥʫʶ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʠ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʘʩʝʣʝʥʠʝʤ, ʧʨʦʞʠʚʘʶʱʠʤ ʚʙʣʠʟʠ ʆʆʇʊ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʤʘʩ-

ʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʋɼʂ 502.3 

ʖ.ʀ. ʉʪʨʦʛʘʥʦʚʘ, ʊ.ɽ. ʅʠʢʠʬʦʨʦʚʘ, ɸ.ɸ. ʉʤʠʨʥʦʚʘ, ʀ.ɸ. ɸʬʦʥʠʥʘ  
ʀʚʘʥʦʚʦ, ʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺʃʀʗʅʀɽ ɼʆɹɸɺʆʂ ʄʆɼʀʌʀʎʀʈʋʖʑʀʍ 

ɸɻɽʅʊʆɺ ʅɸ ʉʊʈʋʂʊʋʈʋ ʇʆɺɽʈʍʅʆʉʊʀ 

ʍʀʊʆɿɸʅɸ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʪʝʢʩʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʭʦʜʥʦʛʦ ʭʠʪʦʟʘʥʘ ʠ ʩʦʨʙʝʥʪʦʚ 

ʥʘ ʦʩʥʦʚʝ ʭʠʪʦʟʘʥʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʨʙʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʭʠʪʦʟʘʥʘ ʩ ʧʦʩʣʝʜʫʶ-

ʱʝʡ ʩʰʠʚʢʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʢʪʠʥ ʠ ʪʦʧʠʥʘʤʙʫʨ, ʜʠʦʢʩʠʜ 

ʢʨʝʤʥʠʷ ʠ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʭʠʪʦʟʘʥ, ʩʦʨʙʮʠʷ, ʦʯʠʩʪʢʘ ʚʦʜʳ  

 

ɼʣʠʪʝʣʴʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠʚʝʣʠ ʢ ʝʝ ʟʥʘʯʠʪʝʣʴʥʦʤʫ, ʘ ʚʦ ʤʥʦ-

ʛʠʭ ʨʘʡʦʥʘʭ ʜʘʞʝ ʢʨʠʪʠʯʝʩʢʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʚʨʝʜʥʳʤʠ ʜʣʷ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʠ ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚʘʤʠ, ʧʨʠʯʝʤ ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʜʚʝʨʛʘ-

ʶʪʩʷ ʚʩʝ ʪʨʠ ʩʨʝʜʳ ï ʚʦʟʜʫʭ, ʚʦʜʘ ʠ ʧʦʯʚʘ. ʂ ʪʷʞʸʣʳʤ ʤʝʪʘʣʣʘʤ ʦʪʥʦʩʷʪ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩʦ 

ʩʚʦʡʩʪʚʘʤʠ ʤʝʪʘʣʣʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʘʪʦʤʥʳʤ ʚʝʩʦʤ. ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʠʟ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʪʫʪʴ (Hg), ʩʚʠʥʝʮ (Pb), ʢʘʜʤʠʡ (Cd) [1, c. 10]. ʄʥʦʛʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ 

ʦʙʣʘʜʘʶʪ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ɼʝʡʩʪʚʠʝ ʤʝʪʘʣʣʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ. ɼʝʬʠʮʠʪ ʤʝʪʘʣʣʦʚ ʧʨʠʚʦʜʠʪ ʢ ʘʥʝʤʠʠ, ʙʳʩʪʨʦʡ ʫʪʦʤʣʷʝʤʦ-

ʩʪʠ, ʠ ʜʨʫʛʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʠʟʙʳʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʦʪʨʘʚʣʝʥʠʶ ʦʨʛʘ-

ʥʠʟʤʘ, ʚ ʦʩʦʙʦ ʪʷʞʸʣʳʭ ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʝʥ ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʦʚʦʜʷʪ 

ʩʦʨʙʮʠʦʥʥʫʶ ʦʯʠʩʪʢʫ ʚʦʜʳ. ʅʝʤʘʣʦʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ ʩʦʨʙʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠ ʥʘʜʝʞ-

ʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʝʛʦ ʫʪʠʣʠʟʘʮʠʠ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪ ʫʛʣʝʨʦʜʥʳʝ ʠʣʠ ʮʝʦʣʠʪʦʚʳʝ ʩʦʨʙʝʥʪʳ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʫʛʣʝʡ ʠ ʮʝʦʣʠʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʣʦʞʥʷʝʪʩʷ ʠʟ-ʟʘ ʠʭ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʣʦʞʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʝʛʝʥʝʨʘʮʠʠ. 

ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʠ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʝʰʝʚʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʚʦʜʦʦʯʠʩʪʢʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ [2, c. 99]. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʩʳʨʴʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦʜʫʢʪʦʚ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʦʛʝʥʥʳʤ 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜʥʳʭ ʩʨʝʜ ʠʦʥʘʤʠ ʨʘʟʣʠʯʥʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʍʠʪʦʟʘʥ ʙʝʟʦʧʘʩʝʥ ʜʣʷ ʦʢʨʫʞʘʶʱʠʡ 

ʩʨʝʜʳ, ʪ.ʢ. ʦʙʣʘʜʘʝʪ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʦʩʪʴʶ. ʇʦ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ 4 ʢʣʘʩʩʫ ʠ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩ-

ʥʳʤ. ʍʠʪʦʟʘʥ ʦʙʣʘʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʝʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʭʠʤʠʯʝʩʢʠ ʩʚʷʟʳ-

ʚʘʪʴʩʷ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʞʠʨʘʤʠ, ʙʝʣʢʘʤʠ, ʭʦʣʝʩʪʝʨʠʥʦʤ, ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʠ ʠʦʥʘʤʠ ʤʝ-

ʪʘʣʣʦʚ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʭʠʪʦʟʘʥʘ ʠ ʩʦʨʙʝʥʪʦʚ ʥʘ ʦʩ-

ʥʦʚʝ ʭʠʪʦʟʘʥʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʭʠʪʦʟʘʥ 

ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʭʠʪʠʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʦʛʦ ʢʨʠʣʷ ʩʦ ʩʪʝʧʝʥʴʶ ʜʠʘʮʝʪʠʣʦʨʦʚʘʥʠʷ 88%. ɼʣʷ ʧʦʣʫʯʝʥʠʷ  

3%-ʛʦ ʨʘʩʪʚʦʨʘ ʭʠʪʦʟʘʥʘ ʥʘʚʝʩʢʫ ʤʘʩʩʦʡ 3 ʛ ʨʘʩʪʚʦʨʷʣʠ ʚ 1%-ʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʝ. ɿʘʪʝʤ ʚʳʜʝʨʞʠʚʘʣʠ 

ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʫʩʪʦʛʦ ʦʜʥʦʨʦʜʥʦʛʦ ʛʝʣʷ. ʇʦʩʣʝ ʥʘʙʫʭʘʥʠʷ ʧʨʠʣʠʚʘʣʠ ʢ ʨʘʩʪʚʦʨʫ 

ʭʠʪʦʟʘʥʘ ʨʘʩʪʚʦʨ ʩʦʜʝʨʞʘʱʠʡ ʦʜʠʥ ʠʟ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʘʛʝʥ-

ʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʢʪʠʥ, ʪʦʧʠʥʘʤʙʫʨ, ʜʠʦʢʩʠʜ ʢʨʝʤʥʠʷ ʠ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʇʝʨʝʤʝʰʠʚʘʣʠ ʥʘ 

ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʩʰʠʚʘʶʱʝʛʦ ʘʛʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʧʠʭʣʦʨʛʠʜʨʠʥ. 

ʇʦʩʪʝʧʝʥʥʦ ʜʦʙʘʚʣʷʣʠ 0,55 ʤʣ ʩʰʠʚʘʶʱʝʛʦ ʘʛʝʥʪʘ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ. ʇʨʠʛʦʪʦʚʣʝʥʥʫʶ ʩʤʝʩʴ, ʩ ʧʦʤʦ-

ʱʴʶ ʰʧʨʠʮʘ ʜʦʙʘʚʣʷʣʠ ʚ ʨʘʩʪʚʦʨ ʪʨʠʧʦʣʠʬʦʩʬʘʪʘ ʥʘʪʨʠʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,05 ʄ. ʇʦʣʫʯʝʥʥʳʝ ʤʠʢʨʦ-

ʩʬʝʨʳ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ.  

ʄʝʪʦʜ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʦʚ ʥʘ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʦʤ 

ʠ ʩʫʙʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʷʭ. ʀʟʦʙʨʘʞʝʥʠʷ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦ-

ʩʢʦʧʘ çVEGA3 SBè. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʨʙʝʥʪʘ ʜʦ ʠ ʧʦʩʣʝ ʤʦʜʠʬʠʢʘʮʠʠ 

(ʨʠʩ. 1ï3).  
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ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʦʨʙʝʥʪʘ ʧʦʩʣʝ ʤʦʜʠʬʠʢʘʮʠʠ: ʘ) ʠʩʭʦʜʥʳʡ ʭʠʪʦʟʘʥ;  

ʙ) ʭʠʪʦʟʘʥ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ; ʚ) ʭʠʪʦʟʘʥ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʠ ʧʝʢʪʠʥʦʤ; ʛ) ʭʠʪʦʟʘʥ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʜʠʦʢʩʠʜʦʤ ʢʨʝʤʥʠʷ  

ʠ ʪʦʧʠʥʘʤʙʫʨʦʤ; ʜ) ʭʠʪʦʟʘʥ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʜʠʦʢʩʠʜʦʤ ʢʨʝʤʥʠʷ ʠ ʧʝʢʪʠʥʦʤ 

ʇʦʚʝʨʭʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʭʠʪʦʟʘʥʘ ʛʣʘʜʢʘʷ ʠ ʙʝʟ ʩʢʣʘʜʦʢ. ʇʦʩʣʝ ʤʦʜʠʬʠʢʘʮʠʠ ʪʦʧʠʥʘʤʙʫʨʦʤ ʠ 

ʜʠʦʢʩʠʜʦʤ ʢʨʝʤʥʠʷ (ʨʠʩ. 1 ʛ) ʦʙʨʘʟʫʶʪʩʷ ʩʢʣʘʜʢʠ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʛʣʫʙʠʥʳ. ʇʦʚʝʨʭʥʦʩʪʴ ʥʝʦʜ-

ʥʦʨʦʜʥʘʷ, ʧʦʢʨʳʪʘ ʪʨʝʱʠʥʘʤʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ. ʅʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʤʥʦʞʝʩʪʚʦ ʥʝʨʦʚʥʦʩʪʝʡ ʧʨʦʜʦʣʛʦʚʘʪʦʡ ʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ʆʙʨʘʟʮʳ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʫʛʣʝʨʦʜʥʳʤ ʥʘʥʦʤʘʪʝʨʠʘʣʦʤ (ʨʠʩ. 1 ʙ) ʠʤʝʶʪ ʥʝʦʜʥʦʨʦʜʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʨʳʪʳ ʧʨʦʜʦʣʛʦʚʘʪʳʤʠ, 

ʥʝ ʛʣʫʙʦʢʠʤʠ ʩʢʣʘʜʢʘʤʠ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʧʘʣʦʯʢʦʦʙʨʘʟʥʳʝ ʚʢʣʶʯʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʦʩʣʝ ʤʦ-

ʜʠʬʠʢʘʮʠʠ ʭʠʪʦʟʘʥʘ ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʠ ʧʝʢʪʠʥʦʤ (ʨʠʩ. 1 ʚ) ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʝʝʪ ʧʦʭʦʞʫʶ 

ʩʪʨʫʢʪʫʨʫ. ʉ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʦʡ, ʩʢʣʘʜʢʠ ʨʘʩʧʨʝʜʝʣʷ-

ʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ, ʚʢʣʶʯʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʛʣʫʙʠʥʘ ʠ ʨʘʟʤʝʨ ʩʢʣʘʜʦʢ.  
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ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʦʨʙʝʥʪʘ ʧʦʩʣʝ ʤʦʜʠʬʠʢʘʮʠʠ ʜʠʦʢʩʠʜʦʤ ʢʨʝʤʥʠʷ  

ʠ ʪʦʧʠʥʘʤʙʫʨʦʤ: ʘ) 5 ʤʢʤ; ʙ) 50 ʤʢʤ 
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ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʦʨʙʝʥʪʘ ʧʦʩʣʝ ʤʦʜʠʬʠʢʘʮʠʠ  

ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʠ ʧʝʢʪʠʥʦʤ: ʘ) ʚʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ ʩʬʝʨʳ 100 ʤʢʤ;  

ʙ) ʥʘʨʫʞʥʘʷ ʯʘʩʪʴ ʩʬʝʨʳ 100 ʤʢʤ; ʚ) ʚʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ 10 ʤʢʤ 

ʉʦʨʙʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʜʠʦʢʩʠʜ ʢʨʝʤʥʠʷ (ʨʠʩ. 2) ʠ ʪʦʧʠʥʘʤʙʫʨ, ʠʤʝʶʪ ʙʦʣʝʝ ʨʝʣʴʝʬʥʫʶ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ. ʉʢʣʘʜʢʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ ʠ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʠʡ ʨʘʟ-

ʤʝʨ ʩʨʝʜʠ ʚʩʝʭ ʦʙʨʘʟʮʦʚ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʫʛʣʫʙʣʝʥʠʷ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʯʪʦ ʤʦʞʝʪ ʦʟʥʘ-

ʯʘʪʴ ʥʘʣʠʯʠʝ ʧʦʨ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʢʨʦʩʥʠʤʢʠ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʩʦʨʙʝʥʪʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʢ-

ʪʠʥʦʤ ʠ ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ . ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ, ʚʥʫʪʨʝʥʥʷʷ ʠ ʥʘʨʫʞʥʘʷ ʯʘʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. ʋʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ, ʚ 

ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʭʦʜʷʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʤʠʢʨʦʩʬʝʨʳ. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ SEM ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʨʘʥʫʣ ʩʦʨʙʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ ʪʝʢʩʪʫʨʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʠʩʭʦʜʥʦʛʦ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʭʠʪʦʟʘʥʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʦʜʠʬʠʢʘʮʠʷ ʭʠʪʦ-
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ʟʘʥʘ ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʧʨʦʮʝʩʩʘ ʩʦʨʙʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʨʙʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʭʠʪʦʟʘʥʘ ʤʦ-

ʛʫʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʧʨʦʤʳʰʣʝʥʥʳʤ ʢʘʪʠʦʥʠʪʘʤ ʜʣʷ ʜʦʦʯʠʩʪʢʠ ʚʦʜʥʳʭ ʨʘʩ-

ʪʚʦʨʦʚ ʦʪ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 
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ʄ.ɼ. ʊʢʘʯʝʚʘ, ʕ.ɺ. ʖʤʘʜʠʣʦʚʘ, ʕ.ʈ. ʖʤʘʛʫʣʦʚʘ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʎɽʅʂɸ ɿʆʃʔʅʆʉʊʀ ʂʆʈʓ  
ɼʈɽɺɽʉʅʆ-ʂʋʉʊɸʈʅʀʂʆɺʓʍ ʈɸʉʊɽʅʀʁ 

ɺ ɻʆʈʆɼɽ ʅʀɾʅɽɺɸʈʊʆɺʉʂɽ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʟʦʣʴʥʦʩʪʠ ʢʦʨʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʦʜʝ ʅʠʞʥʝʚʘʨʪʦʚ-

ʩʢʝ. ɺ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʝ ʙʳʣʦ ʚʳʰʝ ʥʘ 

ʚʩʝʭ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʟʦʣʴʥʦʩʪʠ ʢʦʨʳ ʙʳʣʦ ʚʳ-

ʷʚʣʝʥʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ʛʦʨʦʜʘ, ʥʘʠʤʝʥʴʰʝʝ ï ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ. ʇʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʛʦʨʦʜʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʝ ʨʘʩʪʝʥʠʡ ʧʦʚʳʰʘʣʦʩʴ ʚ 

ʨʷʜʫ: ʢʦʥʪʨʦʣʴŸʦʢʨʘʠʥʘ ʛʦʨʦʜʘŸʮʝʥʪʨ ʛʦʨʦʜʘŸʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʫʯʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ʛʦʨʦʜʘ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʝ ʙʳʣʦ ʚ ʪʨʠ ʨʘʟʘ ʚʳʰʝ 

ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʦʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʨʘ, ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʳ ï ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ ʛʦʨʦʜʦʚ, ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʞʠʟʥʠ ʠ 

ʚʣʠʷʥʠʝ ʝʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʜʣʷ ʛʦʨʦʜʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʛʜʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʩʦʨʦʢ ʣʝʪ ʩʪʝʧʝʥʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʨʦʩʣʘ ʚ ʩʦʪʥʠ ʨʘʟ [7]. 

ʇʦʣʫʯʝʥʠʶ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʩʪʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʘ-

ʥʦʚʣʝʥʠʝ ʫʨʦʚʥʷ ʟʦʣʴʥʦʩʪʠ [3]. ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʟʦʣʴʥʦʩʪʠ ʣʠʩʪʴʝʚ, ʢʦʨʳ ʠ ʭʚʦʠ ʜʝʨʝʚʴʝʚ ʤʦʞʥʦ ʦʮʝ-

ʥʠʪʴ ʩʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʜʘʥʥʳʤ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ [4].  

ʇʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʳ ʚ ʣʠʩʪʴʷʭ, ʚ ʢʦʨʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʠʥ-

ʜʠʢʘʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠ-

ʚʳʤʠ ʢ ʟʘʛʨʷʟʥʝʥʠʷʤ ʘʪʤʦʩʬʝʨʳ, ʩʧʦʩʦʙʥʳʤʠ ʥʘʢʘʧʣʠʚʘʪʴ ʠʭ ʚ ʩʚʦʠʭ ʦʨʛʘʥʘʭ, ʙʳʪʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥʥʳʤʠ (ʥʘʧʨʠʤʝʨ, ʪʦʧʦʣʴ, ʙʝʨʝʟʘ ʠ ʭʚʦʡʥʳʝ) [1; 2; 5]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʣʴʥʦʩʪʠ ʢʦʨʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ 

ʨʘʩʪʝʥʠʡ, ʢʘʢ ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʟʦʣʴʥʦʩʪʠ ʢʦʨʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ 

ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ. ʆʪʙʦʨ ʧʨʦʙ ʢʦʨʳ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʦʜʥʦʤ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʦʤ ʥʘ 21 ʢʤ ʪʨʘʩʩʳ ʅʠʞʥʝʚʘʨʪʦʚʩʢ ï ʄʝʛʠʦʥ ʠ ʪʨʝʭ ʦʧʳʪʥʳʭ ʟʦʥʘʭ ʛʦʨʦʜʘ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʪʘʙʣ. 1). ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʪʙʠʨʘʣʠ 15 ʦʙʨʘʟʮʦʚ ʢʦʨʳ ʢʘʞʜʦʛʦ ʚʠʜʘ ʨʘʩʪʝʥʠʷ ʚ 

ʢʘʞʜʦʡ ʪʦʯʢʝ ʦʪʙʦʨʘ ʧʨʦʙ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʚʳʩʫʰʠʚʘʣʠ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʠʟʤʝʣʴʯʘʣʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʝ ʠʟʫʯʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʤʝ-

ʪʦʜʦʤ ʩʫʭʦʛʦ ʦʟʦʣʝʥʠʷ [6]. 
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ʊʘʙʣʠʮʘ 1  

ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ 

ˉ 
ʀʩʩʣʝʜʫʝʤʳʝ ʟʦʥʳ 

ʛʦʨʦʜʘ 

ʊʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʛʦʨʦʜʝ 

ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ 
ʉʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

1 ɿʘʛʦʨʦʜʥʘʷ ʯʘʩʪʴ 

(ʢʦʥʪʨʦʣʴ) 

21 ʢʤ ʪʨʘʩʩʳ ʅʠʞʥʝʚʘʨʪʦʚʩʢ ï ʄʝ-

ʛʠʦʥ 

ʉʣʘʙʘʷ 

 (ʦʙʫʩʣʦʚʣʝʥʘ ʙʣʠʟʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʜʘʯʥʳʭ ʫʯʘʩʪʢʦʚ) 

2 ʆʢʨʘʠʥʘ ʛʦʨʦʜʘ 

 (ʦʧʳʪ) 

ʄʠʨʘ ï ʈʦʤʘʥʪʠʢʦʚ 

ɻʝʨʦʝʚ ʉʘʤʦʪʣʦʨʘ ï ʅʦʚʦʚʘʨʪʦʚʩʢʘʷ  

ɻʝʨʦʝʚ ʉʘʤʦʪʣʦʨʘ ï ʇʨʦʬʩʦʶʟʥʘʷ  

ʏʘʧʘʝʚʘ ï ʇʠʢʤʘʥʘ  

ʉʨʝʜʥʷʷ 

(ʦʙʫʩʣʦʚʣʝʥʘ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ) 

3 ʎʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ 

(ʦʧʳʪ) 

ʄʠʨʘ ï ʏʘʧʘʝʚʘ 

ʄʠʨʘ ï ʄʘʨʰʘʣʘ ɾʫʢʦʚʘ  

ʆʤʩʢʘʷ ï ʏʘʧʘʝʚʘ 

ʆʤʩʢʘʷ ï ʇʨʦʩʧʝʢʪ ʇʦʙʝʜʳ 
ɺʳʩʦʢʘʷ 

(ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ) 
4 ʇʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ 

(ʦʧʳʪ) 

ʀʥʜʫʩʪʨʠʘʣʴʥʘʷ ï 60 ʣʝʪ ʆʢʪʷʙʨʷ 

ʀʥʜʫʩʪʨʠʘʣʴʥʘʷ ï ʉʝʚʝʨʥʘʷ 

ʀʥʜʫʩʪʨʠʘʣʴʥʘʷ ï ʄʠʨʘ 

ʀʥʜʫʩʪʨʠʘʣʴʥʘʷ ï 22ʇ 
 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʝʤʴ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ: 

ʜʝʨʝʚʴʷ ï Betula pubescens L., Populus tremula L., Populus n²gra L., Pinus sibirica L., P²nussylvestris L. ʠ 

ʢʫʩʪʘʨʥʠʢʠ ï Rʦsa acicularis L., Sorbus sibirica L. ʀʟʫʯʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʩ ʯʝʪʳʨʝʤ ʩʝʤʝʡʩʪʚʘʤ: 

Betulaceae, Salicaceae, Pinaceae, Rosʘles (ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʘ 2  

 ʉʧʠʩʦʢ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ 

ʅʘʟʚʘʥʠʝ ʚʠʜʘ ʉʝʤʝʡʩʪʚʦ ɾʠʟʥʝʥʥʘʷ ʬʦʨʤʘ 

Betula pubescens L. Betulaceae 

ɼʝʨʝʚʴʷ 

Populus tremula L. Salicaceae 

Populus n²gra L. Salicaceae 

Pinus sibirica L. Pinaceae 

P²nussylvestris L. Pinaceae 

RǾsa acicularis L. Rosʘles 
ʂʫʩʪʘʨʥʠʢʠ 

Sorbus sibirica L. Rosʘles 
 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʚ ʢʦʨʝ ʠʟʫʯʝʥʥʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ʛʦʨʦʜʘ. ɼʘʥ-

ʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫ ʨʘʩʪʝʥʠʡ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 2,39% ʜʦ 5,36% ʠ ʠʤʝʣ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʫ ï Populus 

tremula L, P²nus sylvestris L., Rʦsa acicularis L., Populus n²gra L.; ʥʘʠʤʝʥʴʰʝʝ ʫ ï Betula pubescens L. ʠ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫ Pinus sibirica L., Sorbus sibirica L. (ʨʠʩ. 1). 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʫʯʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (57%) ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ʛʦʨʦʜʘ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʝ ʙʳʣʦ ʚ 3 ʨʘʟʘ ʚʳʰʝ ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ï ʫ Populus tremula L., Pinus sibirica 

L., Sorbus sibirica L., Betula pubescens L., ʫ 29% ʨʘʩʪʝʥʠʡ ʚ 4 ʨʘʟʘ ï ʫ P²nus sylvestris L, Populus n²gra L. 

ʠ ʫ 14% ʚ 7 ʨʘʟ ï ʫ Rʦsa acicularis L. (ʨʠʩ. 1). 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʩʦ ʩʣʘʙʦʡ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʚ 

ʦʩʥʦʚʥʦʤ ʙʣʠʟʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʜʘʯʥʳʭ ʫʯʘʩʪʢʦʚ ï ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʝ ʠʟʫʯʝʥ-

ʥʳʭ ʨʘʩʪʝʥʠʡ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0,61% ʫ Rʦsa acicularis L. ʜʦ 1,63% ʫ Populus tremula L. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ Populus tremula L., Pinus sibirica L., ʤʠʥʠʤʘʣʴʥʦʝ ʫ 

Betula pubescens L., Rʦsa acicularis L., ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʫ P²nus sylvestris L., Sorbus sibirica 

L., Populus n²gra L. (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ  

(ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ) (1 ï Populus tremula L., 2 ï Pinus sibirica L ., 3 ï Sorbus sibirica L., 4 ï Betula pubescens L.,  

5 ï P²nus sylvestris L ., 6 ï Rʦsa acicularis L., 7 ï Populus n²gra L.) 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʟʦʣʴʥʦʩʪʴ ʢʦʨʳ ʨʘʩʪʝʥʠʡ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 1,73% ʫ Betula pubescens L. 

ʜʦ 4,09% ʫ Populus tremula L. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ Populus 

tremula L. ʠ Sorbus sibirica L., ʥʘʠʤʝʥʴʰʝʝ ʫ Betula pubescens L. ʠ Rʦsa acicularis L., ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʫ Pinus sibirica L., P²nus sylvestris L., Populus n²gra L. (ʨʠʩ. 1). 

ʅʘ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʚ ʢʦʨʝ ʨʘʩʪʝʥʠʡ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 1,53% ʫ Betula pubescens L., 

ʜʦ 3,15% ʫ Pinus sibirica L. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ Pinus 

sibirica L., Sorbus sibirica L., Populus tremula L., ʤʠʥʠʤʘʣʴʥʦʝ ʫ Betula pubescens L., ʧʨʦʤʝʞʫʪʦʯʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʫ P²nus sylvestris L., Rʦsa acicularis L., Populus n²gra L. (ʨʠʩ. 1). 

ɸʥʘʣʠʟ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʝ ʠʟʫʯʝʥʥʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʧʦʢʘʟʘʣ ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʚʩʝʭ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʚ ʨʘʩʪʝʥʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝ-

ʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʩʝʨʳ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʅʘʢʦʧʣʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʧʫʪʝʤ ʜʠʬʬʫʟʠʠ, ʪʘʢ ʠ ʚʩʣʝʜʩʪʚʠʝ ʩʚʷʟʳʚʘ-

ʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʣʠ ʠʭ ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʤʝʥʝʝ ʧʦʜʚʠʞʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʙʝʣʢʘʤʠ, ʜʫʙʠʣʴ-

ʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʜʨ. [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ʛʦʨʦʜʘ, ʥʘʠʤʝʥʴʰʝʝ ï ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ. ɺ ʮʝʣʦʤ ʟʥʘʯʝʥʠʝ ʟʦʣʴʥʦʩʪʠ ʢʦʨʳ 

ʧʦʚʳʰʘʣʦʩʴ ʧʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʨʷʜʫ: ʢʦʥʪʨʦʣʴŸʦʢʨʘʠʥʘ ʛʦʨʦʜʘŸʮʝʥʪʨ 

ʛʦʨʦʜʘŸʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ.  

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʨʘʛʠʥʘ ʆ.ʄ., ɺʣʘʩʦʚʘ ʅ.ɺ., ʂʨʘʚʮʝʚʘ ɸ.ʇ. ʠ ʜʨ. ʆʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʬʠʪʦʤʘʩʩʳ ʥʝʢʦ-

ʪʦʨʳʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ: ʢ ʦʮʝʥʢʝ ʟʦʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ / ʀʟʚʝʩʪʠʷ ʉʘʤʘʨ-

ʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. 2014.  ̄1(3). ʉ. 724ï727. 

2. ɽʩʝʥʞʦʣʦʚʘ ɸ. ɾ. ʃʠʩʪʴʷ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʢʘʢ ʙʠʦʠʥʜʠʢʘʪʦʨʳ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʘ 
ʊʝʤʠʨʪʘʫ ʩʚʠʥʮʦʤ ʠ ʮʠʥʢʦʤ, 2018. URL: www. cyberleninka.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.04.2018).  

3. ɽʩʦʚ ʈ.ɸ. ʉʦʣʝʚʦʡ ʨʝʞʠʤ ʧʦʯʚʳ ʠ ʟʦʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʧʫʭʣʦʛʦ ʩʦʣʦʥʯʘʢʘ ʥʘ ʶʞʥʦʡ ʧʦʜʛʦʨʥʦʡ ʨʘʚʥʠʥʝ 

ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʂʳʟʳʣʢʫʤʘ. URL: www.old.kpfu.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.10.2016). 

4. ʀʰʠʤʦʚʘ ɸ.ɽ. ɿʦʣʴʥʦʩʪʴ ʣʠʩʪʴʝʚ, ʭʚʦʠ ʠ ʢʦʨʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʢʘʢ ʠʥʜʠʢʘʪʦʨʥʳʡ ʧʨʠʟʥʘʢ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʛ. ʉʝʤʝʡ. URL: www.geochemland.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.10.2016). 
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5. ʊʶʣʴʢʦʚʘ ɽ.ɻ. ɿʦʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ (ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ ɻʦʤʝʣʷ) // ɺʝʩʪʥʠʢ 

ɹʘʣʪʠʡʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʀ. ʂʘʥʪʘ. ʉʝʨʠʷ: ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ. 2017. ̄  1. 

ʉ. 58ï65.  

6. ʌʝʜʦʨʦʚʘ ɸ.ʀ., ʅʠʢʦʣʴʩʢʘʷ ɸ.ʅ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʄ.: ɻʫʤʘʥʠʪ. 

ʠʟʜ. ʎʝʥʪʨ ɺʃɸɼʆʉ, 2001. 288 ʩ. 

7. ʕʢʦʣʦʛʠʷ ʩʝʚʝʨʥʦʛʦ ʛʦʨʦʜʘ: ʤʦʥʦʛʨʘʬʠʷ / ʅ.ɸ. ʀʚʘʥʦʚʘ, ɽ.ʉ. ʆʚʝʯʢʠʥʘ, ɼ.ɸ. ʇʦʛʦʥʳʰʝʚ ʠ ʜʨ.; ʧʦʜ 
ʦʙʱ. ʨʝʜ. ʅ.ɸ. ʀʚʘʥʦʚʦʡ. ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ: ʇʦʣʠʛʨʘʬʠʩʪ, 2008. 164 ʩ. 
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ʉ.ɽ. ʐʣʷʭʪʠʥʘ, ʈ.ʀ. ʇʘʢʫʣʝʚʘ, ɺ.ʄ. ʏʠʛʣʠʥʮʝʚ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʉʅʆɺʅʓɽ ɺʀɼʓ ʊʈɸɺʄɸʊʀɿʄɸ 

ʐʂʆʃʔʅʀʂʆɺ 

ɺ ʥʘʰʠ ʜʥʠ ʚʩʝ ʙʦʣʴʰʝʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʥʠʤʘʝʪ ʪʨʘʚʤʘʪʠʟʤ 

ʚ ʜʝʪʩʢʦʤ ʠ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ. ɽʞʝʛʦʜʥʦ ʚ ʰʢʦʣʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʘʚʤ, ʧʦʣʫʯʝʥʥʳʭ ʫʯʘʱʠʤʠʩʷ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ. ʆʙʲʷʩʥʝʥʠʝ ʜʘʥʥʦʤʫ ʬʘʢʪʫ ʤʦʞʥʦ ʠʩʢʘʪʴ, 

ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʭʘʣʘʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚʟʨʦʩʣʳʭ ʠ ʚʦʩʧʠʪʘʪʝʣʝʡ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥ-

ʮʠʡ ʜʝʪʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [1, ʩ. 507; 2, ʩ. 91; 3, ʩ. 958; 4, ʩ. 157; 5, ʩ. 277]. 

ɺ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʚʨʝʞʜʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʪʝʡ, ʠʭ ʬʠʟʠʯʝʩʢʦʝ ʠ ʫʤʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʞʠʪʝʡʩʢʠʭ ʥʘʚʳʢʦʚ, 

ʧʦʚʳʰʝʥʥʘʷ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ ʠ ʪ.ʧ. [2, ʩ. 91; 3, ʩ. 958]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʪʨʘʚʤ ʚ ʰʢʦʣʴʥʦʡ ʩʨʝʜʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʚʦʟʨʘʩʪʥʘʷ 

ʛʨʫʧʧʘ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʫʯʘʪʴ ʜʝʪʝʡ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʜʦʤʘ, ʥʘ ʫʣʠʮʝ, 

ʰʢʦʣʝ, ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ, ʧʨʠ ʟʘʥʷʪʠʷʭ ʩʧʦʨʪʦʤ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʪʨʘʚʤ ʠ ʧʨʠʯʠʥ ʪʨʘʚʤʘʪʠʟʤʘ ʫʯʘʱʠʭʩʷ ʚ 

ʰʢʦʣʝ, ʠʩʧʦʣʴʟʫʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʦʤ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʛʦ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɻʠʤʥʘʟʠʷ  ̄1 ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʪʨʝʞʝʚʦʡè ʚ ʦʢʪʷʙʨʝ 

2019 ʛʦʜʘ.  

ɹʣʘʛʦʜʘʨʷ ʩʦʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʤʦʞʥʦ ʙʳʣʦ ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʳ ʧʦʣʫʯʝʥʥʳʭ ʪʨʘʚʤ ʠ ʠʥʪʝʨʝ-

ʩʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʚ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ. 

 

ʈʠʩ. 1. ʆʙʫʯʘʶʱʠʝʩʷ, ʦʙʨʘʪʠʚʰʠʝʩʷ ʢ ʤʝʜʠʮʠʥʩʢʦʤʫ ʨʘʙʦʪʥʠʢʫ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʢʠ, ʠʟ ʨʠʩʫʥʢʘ 1 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 49% ʦʙʫʯʘʶ-

ʱʠʭʩʷ, ʧʦʣʫʯʠʚʰʠʭ ʪʨʘʚʤʳ ʚ ʰʢʦʣʝ, ʷʚʣʷʶʪʩʷ ʫʯʝʥʠʢʘʤʠ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʰʢʦʣʴʥʠʢʠ ʥʘʯʘʣʴʥʦʛʦ ʟʚʝʥʘ ʠʤʝʶʪ ʙʦʣʝʝ ʘʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʝʨʝʤʝʥʘʭ ʠ ʫʨʦʢʘʭ 

ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ. 
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ʈʠʩ. 2. ʇʨʠʯʠʥʳ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤ ʚ ʥʘʯʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 

ʇʦ ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʦʙʫʯʘʶʱʠʝʩʷ ʥʘʯʘʣʴʥʦʛʦ ʟʚʝʥʘ ʧʦʣʫʯʘʶʪ ʪʨʘʚʤʳ 

ʥʘ ʫʨʦʢʝ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ (32%) ʠʣʠ ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ ʥʝʦʩʪʦʨʦʞʥʦʩʪʠ, ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ (32%). 

 

ʈʠʩ. 3. ɺʠʜʳ ʪʨʘʚʤ, ʧʦʣʫʯʝʥʥʳʝ ʰʢʦʣʴʥʠʢʘʤʠ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʋ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʪʨʘʚʤʘ ï ʵʪʦ ʪʨʘʚʤʘ 

ʢʦʥʝʯʥʦʩʪʝʡ. ʊʨʘʚʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʦʛʘʤʠ ï 28%, ʪʨʘʚʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʫʢʘʤʠ ï 39%. 

 

ʈʠʩ. 4. ʇʦʣʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʣʫʯʠʚʰʠʭ ʪʨʘʚʤʳ ʰʢʦʣʴʥʠʢʦʚ  
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ʅʘ ʨʠʩʫʥʢʝ 4 ʚʠʜʥʦ, ʯʪʦ ʜʝʚʦʯʢʠ ʙʦʣʴʰʝ ʧʦʣʫʯʘʣʠ ʪʨʘʚʤʳ (72%), ʯʝʤ ʤʘʣʴʯʠʢʠ ʚ ʥʘʯʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ. 

 

ʈʠʩ. 5. ʇʨʠʯʠʥʳ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤ ʚ ʦʩʥʦʚʥʦʤ ʦʙʱʝʤ ʦʙʨʘʟʦʚʘʥʠʠ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʠʩʫʥʦʢ 5, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʙʫʯʘʶʱʠʝʩʷ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʨʘʚʤʘʪʠʟʤʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘ ʫʨʦʢʘʭ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ. 

 

ʈʠʩ. 6. ɺʠʜʳ ʪʨʘʚʤ, ʧʦʣʫʯʝʥʥʳʝ ʰʢʦʣʴʥʠʢʘʤʠ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʅʘ ʨʠʩʫʥʢʝ 6 ʚʠʜʥʦ, ʯʪʦ ʰʢʦʣʴʥʠʢʠ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʧʦʣʫʯʘʶʪ ʪʨʘʚʤʳ 

ʢʦʥʝʯʥʦʩʪʝʡ. ʊʘʢʦʡ ʞʝ ʨʝʟʫʣʴʪʘʪ ʟʘʤʝʪʝʥ ʧʦ ʨʠʩʫʥʢʫ 3. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʨʘʚʤʘ 

ʢʦʥʝʯʥʦʩʪʝʡ ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʠ ʥʝ ʠʤʝʝʪ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʦʤ ʦʙʫʯʘʶʱʠʭʩʷ. 

 

ʈʠʩ. 7. ʇʦʣʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʧʦʣʫʯʠʚʰʠʭ ʪʨʘʚʤʳ ʚ ʦʩʥʦʚʥʦʤ ʦʙʱʝʤ ʦʙʨʘʟʦʚʘʥʠʠ 
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ʇʦ ʨʠʩʫʥʢʫ 7 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʙʦʣʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʧʦʣʫʯʘʣʠ ʪʨʘʚʤʳ ʜʝʚʦʯʢʠ (68%), ʢʘʢ ʠ ʥʘ ʨʠʩʫʥʢʝ 4. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʜʝʚʦʯʢʠ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳ ʠ ʩʝʨʴʝʟʥʝʝ ʦʪʥʦʩʷʪʩʷ ʢ ʟʜʦʨʦʚʴʶ, ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʦʙʨʘʱʘʶʪʩʷ ʢ ʤʝʜʠʮʠʥ-

ʩʢʦʤʫ ʨʘʙʦʪʥʠʢʫ, ʢʦʪʦʨʳʡ ʬʠʢʩʠʨʫʝʪ ʪʨʘʚʤʳ. 

ʀʟʫʯʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʪʨʘʚʤʘʪʠʟʤʘ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʪʨʘʚʤ ʚ ʰʢʦʣʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʪʦʷʪ ʜʝʪʠ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴʶ ʞʠʪʝʡʩʢʠʭ ʥʘʚʳʢʦʚ, ʧʦʚʳʰʝʥʥʦʡ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴʶ, ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʟʥʘʥʠʝʤ ʙʝʟʦʧʘʩʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʚ ʰʢʦʣʝ. 

ʆʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʫʯʝʥʠʢʠ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʪʨʘʚʤʝ, ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ï 

ʵʪʦ ʟʘʥʷʪʠʝ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʫʨʦʢ ʦʩʥʦʚʘʥ ʥʘ ʘʢ-

ʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʢʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʘ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤ. 
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ʋɼʂ 911.8 

ɽ.ʅ. ʂʦʟʝʣʢʦʚʘ, ʂ.ɼ. ʄʦʨʦʟʦʚʘ  
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ɸʅɸʃʀɿ ɺʆɼʆʉɹʆʈɸ ʈɽʂʀ  
ɺɸʊʀʅʉʂʀʁ ɽɻɸʅ 

ɸʥʥʦʪʘʮʠʷ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʩʚʷʟʘʥʦ ʩ ʚʦʜʦʩʙʦʨʘʤʠ ʨʝʢ. 

ɺ ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ ʠʣʠ ʛʘʟʦʧʨʦʚʦʜʦʚ ʯʘʩʪʴ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʦʧʘʜʝʪ ʚ ʛʠʜʨʦʛʨʘʬʠ-

ʯʝʩʢʫʶ ʩʝʪʴ, ʚʳʟʦʚʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʥʘʨʫʰʝʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʇʦʪʝʥʮʠ-

ʘʣʴʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʥʝʬʪʴʶ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʚʩʝ ʉʌʂ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ɺʘʪʠʥʩʢʠʡ ɽʛʘʥ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʦʚ ʩʤʳʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʦʙʲʝʤ ʚʳʥʦʩʘ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʦʚ ʚ ʨʝʢʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ, ʚʦʜʦʪʦʢ, ʘʚʘʨʠʠ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ. 

 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʩʚʷʟʘʥʦ ʩ ʚʦʜʦʩʙʦʨʘʤʠ ʨʝʢ ʠ 

ʫʜʝʣʷʝʪʩʷ ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʠʭ ʠʟʫʯʝʥʠʶ [1, ʩ. 697]. ʀʥʪʝʥʩʠʚʥʘʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʚʦʜʦ-

ʩʙʦʨʘʭ ʠ ʜʦʣʠʥʘʭ ʤʘʣʳʭ ʨʝʢ ʧʨʠʚʝʣʘ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʚ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʯʴ ʧʦʡʜʝʪ ʦ ʨʝʢʝ ɺʘʪʠʥʩʢʠʡ ɽʛʘʥ, ʙʘʩʩʝʡʥ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʠ ʧʨʦʪʝʢʘʝʪ ʚ ʧʨʝʜʝʣʘʭ ʉʘʤʦʪʣʦʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɼʣʠʥʘ ï 593 ʢʤ, 

ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ ï 3190 ʢʤĮ. ʈʘʩʧʦʣʦʞʝʥʘ ʚ ʩʨʝʜʥʝʪʘʝʞʥʦʡ ʟʦʥʝ, ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʆʙʴ, ʷʚʣʷʝʪʩʷ 

ʝʝ ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ. ɹʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʚ ʉʠʙʠʨʩʢʠʭ ʋʚʘʣʘʭ, ʥʘ ʫʨʦʯʠʱʝ ɸʛʘʥʩʢʘʷ ʛʦʨʘ å 100ʤ. 

ɺʩʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ʆʙʴ. ʆʥʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʦʪʦʢʦʚ, ʦʟʝʨ ʠ ʙʦʣʦʪ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʨʘʚʥʠʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ ʙʣʠʟʢʦʛʦ ʟʘʣʝʛʘʥʠʷ ʚʦʜʦʫʧʦʨʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ʅʝʙʦʣʴʰʠʝ ʫʢʣʦʥʳ 

ʤʝʩʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʤʝʜʣʝʥʥʦʝ ʪʝʯʝʥʠʝ ʨʝʢ, ʠ ʙʦʣʴʰʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʠʣʠʩʪʦʩʪʠ ʠʭ ʨʫʩʝʣ. ɹʦʣʴ-

ʰʠʝ ʨʝʢʠ ʠʤʝʶʪ ʰʠʨʦʢʠʝ ʜʦʣʠʥʳ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤʠ ʩʠʣʴʥʦ ʤʝʘʥʜʨʠʨʫʶʱʠʤʠ ʧʦʡʤʘʤʠ. ʈʫʩʣʘ ʠʟʦʙʠ-

ʣʫʶʪ ʧʨʦʪʦʢʘʤʠ, ʨʫʢʘʚʘʤʠ ʠ ʦʟʝʨʘʤʠ [2, ʩ. 84]. 

ʉʣʘʙʘʷ ʜʨʝʥʠʨʫʶʱʘʷ ʨʦʣʴ ʨʝʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʠ ʟʘʙʦʣʦ-

ʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ɿʘʙʦʣʦʯʝʥʥʦʩʪʴ ʚʦʜʦʩʙʦʨʦʚ ʥʝʢʦʪʦʨʳʭ ʨʝʢ ʜʦʩʪʠʛʘʝʪ 50ï70 % ʠ ʙʦʣʝʝ. ʅʘʠʣʫʯ-

ʰʠʝ ʫʩʣʦʚʠʷ ʜʨʝʥʠʨʦʚʘʥʠʷ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʦʡ ʧʦʣʦʩʝ ʚʜʦʣʴ ʜʦʣʠʥ ʨʝʢ. 

ʆʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʢ ʦʢʨʫʛʘ ï ʩʥʝʛʦʚʦʝ. ɺ ʩʨʝʜʥʝʤ, ʥʘ ʜʦʣʶ ʩʥʝʛʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 60% ʚʩʝʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʜʦ 25ï30% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʧʘʜʘʝʪ ʥʘ 

ʜʦʞʜʝʚʦʝ ʧʠʪʘʥʠʝ, ʥʘ ʛʨʫʥʪʦʚʦʝ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 15ï25% ʦʪ ʦʙʱʝʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʩʪʦʢ 

ï 200ï250 ʤʤ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʠʩʧʘʨʷʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 500ï550 ʤʤ. ɺʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ ʥʘʯʠʥʘʝʪʩʷ 1ï

5 ʤʘʷ. ʉʪʦʢ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʩʦʩʪʘʚʣʷʝʪ 100ï150 ʤʤ. ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʣʝʜʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʥʘʯʠʥʘʝʪʩʷ ʦʙʳʯʥʦ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ [6, ʩ. 234]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɺʘʪʠʥʩʢʠʡ ɽʛʘʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʦʟʝʨ. ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ɺʘʭʩʢʦʤʫ ʙʘʩʩʝʡʥʫ, ʚ ʦʩʥʦʚʥʦʤ ʙʦʣʦʪʥʦʛʦ ʪʠʧʘ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ: ʉʘʤʦʪʣʦʨ ʝʛʦ ʧʣʦʱʘʜʴ 61,1 ʢʤ2 ʠ 

ʂʳʤʳʣ-ʕʤʪʦʨ ʧʣʦʱʘʜʴʶ 25,1 ʢʤ2. 

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 100ʤʤ ʫ ʠʩʪʦʢʘ ʠ ʙʦʣʝʝ 150 ʤʤ ʚ ʨʘʡʦʥʝ 

ʫʩʪʴʷ. ɺ ʩʦʩʪʘʚʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʝʦʙʣʘʜʘʶʪ: ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ (100ï150 ʤʛ3/ʜʤ), ʢʘʣʴʮʠʡ (100ï

150 ʤʛ3/ʜʤ), ʤʘʛʥʠʡ (100ï150 ʠ ʙʦʣʝʝ ʤʛ3/ʜʤ). ɺ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʣʦʨʠʜʳ, ʩʫʣʴ-

ʬʘʪʳ, ʥʘʪʨʠʡ + ʢʘʣʠʡ. [7, ʩ. 50] 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɺʘʪʠʥʩʢʠʡ ɽʛʘʥ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʝʬʪʠ ʫʞʝ ʙʦʣʝʝ 20 ʣʝʪ. ʅʘʠʙʦ-

ʣʝʝ ʢʨʫʧʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ï ʉʘʤʦʪʣʦʨʩʢʦʝ ʠ ɺʘʪʠʥʩʢʦʝ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʣʝʛʢʦ ʥʘʨʫʰʘʝʤʳʭ ʩ ʥʠʟʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʝʨʝ-

ʜʦʚʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʪʦʨʬʷʥʳʭ), ʥʘʣʠʯʠʝʤ ʫʯʘʩʪʢʦʚ ʚʦʜʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʇʝʨʝʤʝʥʥʦ ʫʩʪʦʡʯʠʚʳʝ ʢʦʤʧʣʝʢʩʳ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʧʨʠʜʦʣʠʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʦʜʙʦʣʦʯʝʥʥʳʭ ʣʝʩʦʚ 

ʠ çʤʠʥʝʨʘʣʴʥʳʭ ʦʩʪʨʦʚʦʚè. ɻʦʜʦʚʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʩʦʩʪʘʚ-

ʣʷʝʪ 100ï300 ʪʦʥʥ ʚ ʛʦʜ. [5, ʩ. 136] 
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ʗʨʢʦ ʚʳʨʘʞʝʥ ʧʨʦʮʝʩʩ ʟʘʩʦʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʉʘʤʦʪʣʦʨʩʢʦʛʦ ʠ ɺʘʪʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʪʝʨ-

ʨʠʪʦʨʠʷ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ɺʘʪʠʥʩʢʠʡ ɽʛʘʥ. ɺʦʜʳ ɺʘʪʠʥʩʢʦʛʦ ɽʛʘʥʘ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʠʜʦʚ, ʧʨʝʚʳʰʘʶʱʠʤ ʩʨʝʜʥʠʡ ʜʣʷ ʨʝʛʠʦʥʘ ʫʨʦʚʝʥʴ ʥʘ 1ï2 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʨʷʜʢʘ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʝʢʠ ʷʚʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦʤ ʚʦʟʨʘʩʪʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʠʜʦʚ ʚ ʧʝʨʠʦʜ ʟʠʤʥʝʡ ʤʝʞʝʥʠ [8, ʩ. 19]. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʤʠʥʝ-

ʨʘʣʠʟʘʮʠʷ ʚʦʜ ʨʝʢʠ ɺʘʪʠʥʩʢʠʡ ɽʛʘʥ ʤʘʢʩʠʤʘʣʴʥʘ ʚ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʧʠʪʘʥʠʝ ʨʝʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʟʘʩʪʘʚʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚʝʨʭʥʝʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʵʪʘʞʘ ʚ 

ʵʪʦʤ ʨʘʡʦʥʝ ʠʤʝʶʪ ʤʠʥʝʨʘʣʠʟʘʮʠʶ, ʧʨʝʚʦʩʭʦʜʷʱʫʶ ʦʙʳʯʥʳʡ ʫʨʦʚʝʥʴ ʜʣʷ ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʟʘʩʦʣʝʥʠʝ 

çʩʚʝʨʭʫè, ʟʘ ʩʯʝʪ ʨʘʟʣʠʚʦʚ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ çʩʥʠʟʫè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʫʧ-

ʣʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. [4, ʩ. 24] 

ɺʝʜʝʪʩʷ ʜʦʙʳʯʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 100ï150 (ʪʳʩ. ʤ3/ʩʫʪ.). 

ʊʘʢʞʝ ʪʝʨʨʠʪʦʨʠʷ ʧʦʜʚʝʨʞʝʥʘ ʨʘʟʚʠʪʠʝʤ ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʙʝʨʝʛʘʤ ʨʝʢʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʘʜʦʚʦ-ʦʛʦʨʦʜʥʠʯʝʩʢʠʝ ʫʯʘʩʪʢʠ ʠ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ [9]. 

ʉʤʳʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʨʝʯʥʫʶ ʚʦʜʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʩʪʦʢʘ ʩ ʚʦʜʦʩʙʦʨʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʪʦʢʘ ʚʥʫʪʨʠ ʚʦʜʦʩʙʦʨʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʭʘʨʘʢʪʝʨ ʠ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʩʤʳʚʘ ʥʝʬʪʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʩʙʦʨʘ ʙʫʜʫʪ ʪʘʢʞʝ ʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʩʤʳʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩ ʚʦʜʦʩʙʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦ-

ʚʦʜʴʷ, ʢʦʛʜʘ ʦʥ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʚʩʝʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ; ʣʝʪʦʤ ʚʦ ʚʨʝʤʷ ʚʳʧʘʜʝʥʠʷ ʜʣʠ-

ʪʝʣʴʥʳʭ ʠ ʠʥʪʝʥʩʠʚʥʳʭ ʜʦʞʜʝʡ ʩʪʦʢ ʬʦʨʤʠʨʫʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʦʣʴʢʦ ʥʘ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʧʦʚʝʨʭ-

ʥʦʩʪʷʭ: ʥʘ ʙʦʣʦʪʘʭ ʠ ʚ ʧʦʡʤʘʭ. 

ɺ ʤʥʦʛʦʚʦʜʥʫʶ ʬʘʟʫ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʩʤʳʚ ʠʜʝʪ ʧʦ ʚʩʝʡ ʠ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʘ. ʉʶʜʘ 

ʪʘʢ ʞʝ ʧʦʧʘʜʘʶʪ ʥʝ ʫʪʦʯʥʝʥʥʳʝ ʧʣʦʱʘʜʠ ʟʘʤʘʟʫʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʜʘʣʠ ʦʪ ʨʫʩʣʘ 

ʨʝʢʠ. ʇʦʚʳʰʝʥʥʳʡ ʩʢʣʦʥʦʚʳʡ ʩʪʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʤʳʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʦʜʥʘʢʦ, ʫʚʝʣʠ-

ʯʝʥʠʝ ʚʦʜʥʦʩʪʠ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʝʯʥʦʡ ʚʦʜʝ, ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʷʪ ʜʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʨʦʮʝʩʩʘ: ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ ʚ ʨʝʯʥʦʡ ʚʦʜʝ, ʠ 

ʝʝ ʧʦʥʠʞʝʥʠʝ. ɼʘʥʥʳʝ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʚʦʜʦʩʙʦʨʘʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦ-

ʮʝʩʩ ʨʘʟʙʘʚʣʝʥʠʷ ʟʜʝʩʴ ʥʝ ʤʦʞʝʪ ʧʝʨʝʢʨʳʪʴ ʧʨʦʮʝʩʩ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘ ʩʯʝʪ ʩʤʳʚʘ [3, ʩ. 12] 

ʇʦʪʝʥʮʠʘʣʴʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʥʝʬʪʴʶ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʚʩʝ ʉʌʂ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ɺʘʪʠʥ-

ʩʢʠʡ ɽʛʘʥ. ɺ ʩʣʫʯʘʝ ʘʚʘʨʠʡ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ ʠʣʠ ʥʝʬʪʝʧʨʦʚʦʜʘʭ ʯʘʩʪʴ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʦʧʘʜʝʪ ʚ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʝʪʴ, ʚʳʟʦʚʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʥʘʨʫʰʝʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʦʚ ʩʤʳʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʦʙʲʝʤ ʚʳʥʦʩʘ ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʦʚ ʚ ʨʝʢʫ. ɿʘ ʛʦʜ ʬʦʥʦʚʳʡ ʦʙʲʝʤ ʚʳʥʦʩʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʨʫʩʣʦ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 321 ʢʛ, ʧʨʠ 

ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʦʟʝʨʝ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 0,018 ʤʛ/ʣ. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 

ʚʦʜʘʭ ʨʝʢʠ ʠ ʦʟʝʨʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 0,04 ʤʛ/ʣ. ɺ ʩʣʫʯʘʠ ʥʝʙʦʣʴʰʠʭ ʘʚʘʨʠʡ ʥʘ ʥʝʬʪʝʜʙʳ-

ʚʘʶʱʠʭ ʩʢʚʘʞʠʥʘʭ ʠʣʠ ʥʝʬʪʝʧʨʦʚʦʜʘʭ, ʢʦʛʜʘ ʧʣʦʱʘʜʴ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 0,05 ʢʤ2, ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʘʭ ʨʝʢʠ ʙʫʜʝʪ ʨʘʚʥʘ 0,05ï0,06 ʤʛ/ʣ (ʇɼʂ). ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʦʟʝʨʝ ʉʘʤʦʪʣʦʨ ʫʚʝʣʠʯʠʪʩʷ ʥʘ 0,01 ʤʛ/ʣ ʟʘ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʠ ʥʘ 0,025ï

0,028 ʤʛ/ʣ ʟʘ ʛʦʜ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʦʟʝʨʝ ʩʦʩʪʘʚʠʪ 0,05-0,06 ʤʛ/ʣ. 

ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ (0,5 ʢʤ), ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʘʭ ʨʝʢʠ ɺʘʪʠʥʩʢʠʡ 

ɽʛʘʥ ʩʦʩʪʘʚʠʪ 0,13ï0,22 ʤʛ/ʣ (2-4 ʇɼʂ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚ ʧʨʝʜʝʣʘʭ ʢʘʢʦʛʦ ʉʌʂ ʧʨʦʠʟʦʡʜʝʪ 

ʨʘʟʣʠʚ ʥʝʬʪʠ. ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʥʘ ʚʦʜʦʩʙʦʨʝ ʧʣʦʱʘʜʴʶ 0,5 ʢʤ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘ-

ʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʦʟʝʨʝ ʉʘʤʦʪʣʦʨ ʥʘ 0,02ï0,03 ʤʛ/ʣ ʟʘ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʠ ʥʘ 0,069ï

0,099 ʤʛ/ʣ ʟʘ ʛʦʜ, ʪʦʛʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʦʟʝʨʝ ʙʫʜʝʪ ʨʘʚʥʘ 0,06ï00,13 ʤʛ/ʣ (1,2ï

2,6 ʇɼʂ). 

ʀʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʝʩʣʠ ʥʝ ʧʨʠʥʷʪʴ ʩʨʦʯʥʳʭ ʤʝʨ ʧʦ ʦʩʚʦʝʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦ ʜʦʙʳʯʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʪʦ ʢʨʠʟʠʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ɺʘʪʠʥ-

ʩʢʠʡ ɽʛʘʥ ʥʝ ʫʣʫʯʰʠʪʩʷ, ʘ ʝʱʝ ʙʦʣʴʰʝ ʫʩʫʛʫʙʠʪʩʷ. 
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ʋɼʂ 911.5/.9 

ɽ.ʅ. ʂʦʟʝʣʢʦʚʘ, ɺ.ʈ. ʅʘʛʦʚʠʮʠʥʘ  
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻʀɼʈʆʕʂʆʃʆɻʀʏɽʉʂɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

ʈɽʏʅʓʍ ɹɸʉʉɽʁʅʆɺ 

ɸʥʥʦʪʘʮʠʷ. ɻʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩʚʷʟʘʥʥʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦ-

ʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. ʅʘʨʫʰʝʥʠʷ ʛʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʨʦʜʥʳʭ, ʚʦʜʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ, ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʠ ʵʢʦʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʘ, ʛʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ. 

 

ʇʨʦʙʣʝʤʘ ʚʦʜʳ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚ ʤʠʨʝ ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʳʤ. ʆʩʦʙʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ 

ʤʠʨʦʚʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʝ ʯʠʩʪʦʡ ʚʦʜʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʳ ʟʜʦʨʦʚʴʷ ʠ ʞʠʟʥʠ 

ʣʶʜʝʡ [1, ʩ. 89]. 

ɺʦʜʘ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢ ʞʠʟʥʠ ï ʦʥʘ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʤʝʪʠʣ ʠʟʚʝʩʪʥʳʡ ʬʨʘʥʮʫʟʩʢʠʡ ʧʠʩʘʪʝʣʴ 

ʠ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢ ʉʝʥʪ-ʕʢʟʶʧʝʨʠ, ï ʩʘʤʘ ʞʠʟʥʴ. ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʣʝʢʦ ʥʝ ʣʶʙʘʷ ʚʦʜʘ ï ʞʠʟʥʴ. 

ɸʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʚ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʩʬʝʨʫ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ, ʟʝʤʝʣʴʥʳʭ, ʣʝʩʥʳʭ, ʩʳʨʴʝʚʳʭ, 

ʚʦʜʥʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ [6, ʩ. 35]. ʆʥʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʧʘʩʥʦʝ ʠʟʤʝʥʝʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ, ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʫʩʣʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʫʩʣʦ-

ʚʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʪ.ʝ. ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʛʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʯ-

ʥʳʭ ʙʘʩʩʝʡʥʦʚ. ɺʳʷʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠʟʤʝʥʝʥʠʷ ɻʕɹʊ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʩʦʯʝʪʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦ-

ʨʦʚ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ ʥʘʫʯʥʫʶ ʧʨʦʙʣʝʤʫ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ 

ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʟʨʘʙʦʪʢʫ ʧʣʘʥʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʣʠ 

ʨʘʟʨʝʰʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ [7, ʩ. 47]. 

ɻʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ (ɻʕɹʊ) ï ʦʩʦʙʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʪʝʨ-

ʨʠʪʦʨʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʟʘʧʨʦʩʦʚ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ.  

ʀʟʤʝʥʝʥʠʝ ɻʕɹʊ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʩʚʷʟʘʥʦ ʩ ʚʘʨʠʘʮʠʝʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫ-

ʟʦʢ. ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚʦʟ-

ʜʝʡʩʪʚʫʶʪ ʥʘ ɻʕɹʊ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ, ʬʠʢʩʠʨʫʝʤʳʭ ʚ ʨʫʩʣʦ-

ʚʦʡ ʩʝʪʠ. ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʬʦʥʦʚʦʛʦ, ʚʦʜʥʦʛʦ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ, ʪʝʨʤʠʯʝʩʢʦʛʦ, ʛʠʜʨʦʙʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ, ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚʟʚʝʰʝʥʥʳʭ ʠ ʚʣʝʢʦʤʳʭ ʥʘʥʦ-

ʩʦʚ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʬʠʟʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʤʝʨʦʡ ɻʕɹʊ. 

ʋʯʝʪ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʚ 

ʨʝʯʥʦʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ, ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ 4 ʪʠʧʘ ʥʘʨʫʰʝʥʠʷ ɻʕɹʊ: ʧʨʠʨʦʜʥʳʡ, ʚʦʜʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʡ, ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʠ ʵʢʦʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ. 

https://elibrary.ru/contents.asp?id=41044671
https://elibrary.ru/contents.asp?id=41044671&selid=41044696
https://elibrary.ru/contents.asp?id=34046395
https://elibrary.ru/contents.asp?id=34046395&selid=22837479
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ʇʨʠʨʦʜʥʳʡ ʪʠʧ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʘʚʦʜʢʦʚ, ʛʣʫʙʦʢʠʝ ʤʘʣʦʚʦʜʴʷ, ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʩʪʨʦʡʢʠ ʨʝʯʥʦʡ ʩʝʪʠ, 

ʪʝʤʧʳ ʨʫʩʣʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʪ.ʜ.).  

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʟʤʝʥʝʥʠʷ ʩʪʦʢʘ ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʦ ʩ ʚʥʫʪʨʠʛʦʜʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʣʝʙʘʥʠʡ ʩʪʦʢʘ ʚʦʜʳ. ɺ ʧʝʨʠʦʜʳ ʧʦʥʠ-

ʞʝʥʥʦʡ ʚʦʜʥʦʩʪʠ ʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʙʨʦʩʦʚ ʚ ʨʝʢʠ ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʟʤʦʞʥʳ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ (ʠʣʠ ʩʝ-

ʟʦʥʥʳʝ) ʢʨʠʟʠʩʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʥʠʞʝʥʠʝʤ ʨʘʟʙʘʚʣʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʚʷʟʘʥʥʦ ʩ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʠʛ-

ʥʦʨʠʨʦʚʘʥʠʝʤ ʠʣʠ ʥʝʜʦʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʧʨʠʨʦʜʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʪʦʢʘ. 

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʪʠʧ ʝʝ ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʘʥ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ ʠ 

ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʚ ʨʝʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ, 

ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʥʝ ʨʝʜʢʦ ʚʳʟʳʚʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

(ʠʥʦʛʜʘ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦʝ) ʨʘʩʭʦʜʘ ʚʦʜʳ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʨʝʯʥʳʭ ʚʦʜʘʭ. ʇʨʠʯʠʥʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʩʪʦʢʘ ʚʦʜʳ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɺ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʠ ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʝʝ ʠʣʠ ʤʝʥʴʰʝʝ ʫʤʝʥʴʰʝʥʠʝ ʚʦʜʥʦʩʪʠ ʨʝʢ. 

ɻʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ɻʕɹʊ ʫʚʷʟʳʚʘʝʪʩʷ ʩ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʪʦʢʘ ʚʦʜ ʠ ʥʘʥʦʩʦʚ, ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʬʦʥʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʫʩʝʣ ʨʝʢ ʚ ʧʨʦʮʝʩʩʝ ʨʫʩʣʦʚʦʛʦ 

ʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʴʝʨʦʚ, ʩʪʝʩʥʝʥʠʷ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ, ʩʧʨʷʤʣʝʥʠʷ ʚʦʜʦʪʦʢʦʚ ʠ ʪ.ʧ. ʄʝʨʘ ʵʪʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʫʚʝʣʠʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʜʝ ʚʟʚʝʰʝʥʥʳʭ ʯʘ-

ʩʪʠʮ (ʥʘʥʦʩʦʚ). ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʨʘʟʣʠʯʥʦʡ ʤʝʨʝ ʚʣʠʷʶʪ ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ; ʦʪʩʶʜʘ 

ʚʳʪʝʢʘʶʪ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʚʦʟʜʝʡʩʪʚʠʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. 

ɺʳʨʫʙʢʘ ʣʝʩʦʚ, ʦʩʫʰʝʥʠʝ ʙʦʣʦʪ, ʨʘʩʧʘʰʢʘ ʟʝʤʝʣʴ, ʠʭ ʦʨʦʰʝʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ, ʚʣʠʷʷ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʩʪʦʢʘ ʚʦʜʳ ʠ ʤʫʪʥʦʩʪʠ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʢʘ ʥʘʥʦʩʦʚ ʥʘ ʣʦʢʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʨʝʢ (ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʟʥʘʯʠʤʦʩʪʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʥʘʥʦʩʦʚ) [5, ʩ. 134].  

ʕʢʦʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʥʘʨʫʰʝʥʠʷ ɻʕɹʊ ʦʙʫʩʣʦʚʣʝʥ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʚʩʝʭ ʠʣʠ 

ʤʥʦʛʠʭ ʚʝʱʝʩʪʚʝʥʥʳʭ ʧʦʪʦʢʦʚ ʚ ʨʫʩʣʦʚʦʡ ʩʝʪʠ, ʚʳʟʳʚʘʶʱʠʤ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ, ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʥʘʨʫʰʝʥʠʷ ɻʕɹʊ ï ʩʙʨʦʩʳ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

ʃʠhʴ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʢʨʠʟʠʩʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ ʚ ʨʝʯʥʦʡ ʩʝʪʠ ʩʚʷʟʘʥʳ ʩ ʦʧʨʝʜʝʣʝʥ-

ʥʳʤ ʪʠʧʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʪʠ ʦʙʲʝʢʪ. ɻʦʨʘʟʜʦ ʯʘʱʝ ʦʥʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ [3]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʪʝʢʘʝʪ ʨʝʢʘ ɺʘʭ, ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʧʠʪʴʝ-

ʚʦʡ ʚʦʜʳ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ [9, ʩ. 148]. ʀʩʧʦʣʴʟʫʷ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧ ʥʘʨʫʰʝʥʠʡ ɻʕɹʊ ʜʣʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʨʝʢʠ ɺʘʭ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ 

ʚʦʜʳ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ [10, ʩ. 134]. ɼʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʦʨʤʘʤ ʤʳ ʧʨʦʚʝʣʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʫ-

ʯʝʥʠʝ ʚʦʜʳ ʚ ʨʝʢʝ ɺʘʭ, ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʆʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʨʝʢʠ ɺʘʭ ʷʚʣʷʶʪʩʷ: 

ï ʦʪʭʦʜʳ ʦʪ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ; 

ï ʦʪʨʘʙʦʪʘʥʥʳʝ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʩʙʨʦʩʳ; 

ï ʩʪʦʯʥʳʝ ʚʦʜʳ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʙʣʠʟʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ [4, ʩ. 84]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɺʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦ-ʘʢʚʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʪʠ ʢʦʤʧʣʝʢʩʳ ʧʨʠʚʦʜʠʪ ʥʝ ʢ ʟʥʘ-

ʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ɻʕɹʊ. ʅʦ ʧʨʠ ʵʪʦʤ ʝʝ ʩʥʠʞʝʥʠʝ ʪʨʝʙʫʝʪ ʚʳʙʦʨʘ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʯʥʦʤ ʙʘʩʩʝʡʥʝ ʚʦʦʙʱʝ ʠ ʚʦʜʦʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʳ ʥʘʛʨʫʟʦʢ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʨʝ-

ʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. 
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ʈʠʩ. 1. ʂʨʘʪʥʦʩʪʴ ʇɼʂ ʩʨʝʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʦʤʧʦʥʝʥʪʦʚ 

ʆʜʥʦʡ ʠʟ ʣʫʯʰʝʡ ʩʪʨʘʪʝʛʠʝʡ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʘʩʩʝʡʥʦʚʳʭ ʩʠʩʪʝʤ, ʢʦ-

ʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ï ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʢʦʥʬʣʠʢʪʥʦʛʦ ʜʦʣʛʦ-

ʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʙʘʩʩʝʡʥʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʦ-

ʩʙʦʨʘ [8, ʩ. 140]. ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ ʬʦʨʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʙʘʩʩʝʡʥʘʭ ʢʨʫʧ-

ʥʝʡʰʠʭ ʨʝʢ ʷʚʣʷʝʪʩʷ ʙʘʩʩʝʡʥʦʚʦʝ ʩʦʛʣʘʰʝʥʠʝ ï ʤʝʞʨʝʛʦʥʘʣʴʥʳʡ ʜʦʛʦʚʦʨ, ʟʘʢʣʶʯʘʝʤʳʡ ʩʫʙʲʝʢʪʘʤʠ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʛʨʘʥʠʮʘʭ ʙʘʩʩʝʡʥʘ ʧʦ ʧʦʚʦʜʫ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

[2, ʩ. 22]. ʎʝʣʴ ʙʘʩʩʝʡʥʦʚʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ï ʤʦʪʠʚʠʨʦʚʘʥʠʝ ʨʝʛʠʦʥʦʚ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʦʚ, ʧʦʙʫʞʜʘʶʱʠʭ ʨʝʛʠʦʥʳ ʢ ʩʙʣʠʞʝʥʠʶ ʠʥʪʝʨʝʩʦʚ ʧʨʝʜʦ-

ʩʪʘʚʣʷʶʱʠʭ ʙʣʦʢ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʙʘʟʠʨʫʝʪʩʷ ʩʦʛʣʘʩʠʝ ʩʪʦʨʦʥ ʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʦʙ-

ʱʝʙʘʩʩʝʡʥʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 
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ʋɼʂ 912.43 

ɽ.ʅ. ʂʦʟʝʣʢʦʚʘ, ɼ.ɺ. ʉʳʩʦʣʷʪʠʥ  
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʅɸʃʀɿ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ 

ɿɽʄɽʃʔʅʓʄʀ ʈɽʉʋʈʉɸʄʀ  
ɼʃʗ ʉʆʉʊɸɺʃɽʅʀʗ 

ʂɸʈʊʆɻʈɸʌʀʏɽʉʂʆɻʆ ʄɸʊɽʈʀɸʃɸ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʠʟ-

ʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʩʪʨʦʠʣʠ ʢʘʨʪʦʩʭʝʤʫ 

çʈʘʟʤʝʱʝʥʠʝ ʟʝʤʝʣʴ ʧʦ ʢʘʪʝʛʦʨʠʷʤè ʜʣʷ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʟʝʤʣʠ ʠ ʨʘʟʚʠʪʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʨʳ-

ʥʦʯʥʦʛʦ ʪʠʧʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

 

ɼʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ ï ʦʪ ʬʝʜʝʨʘʣʴʥʦʛʦ ʜʦ ʤʫ-

ʥʠʮʠʧʘʣʴʥʦʛʦ ï ʥʝʦʙʭʦʜʠʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ. ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨ-

ʩʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʨʛʘʥʠʟʫʶʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 

ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʚʩʝʤʠ ʩʫʙʲʝʢʪʘʤʠ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʦʩʪʘʚʣʷʶʪ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʌʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ï ʵʪʦ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʌʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʛʦʩʫʜʘʨʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ ʠ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚʦʚʳʭ ʥʦʨ-

ʤʘʭ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ ʛʦʩʫʜʘʨʩʪʚʘ 

ʠ ʧʝʨʝʭʦʜʦʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʚ ʩʚʷʟʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʳʥʢʘ ʟʝʤʣʠ 

ʠ ʨʘʟʚʠʪʠʝʤ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʨʳʥʦʯʥʦʛʦ ʪʠʧʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʍʄɸʆ-ʖʛʨ,r ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʷʭ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ 

ʦʢʨʫʛʘ ï ʖʛʨʳ ʠ ʟʘʥʠʤʘʝʪ ʧʦʨʷʜʢʘ 22% ʦʪ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ, ʧʣʦʱʘʜʴ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 11,7 ʤʣʥ. ʛʘ. ʅʘ ʟʘʧʘʜʝ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʥʠʯʠʪ ʩ ʉʫʨʛʫʪʩʢʠʤ ʨʘʡʦʥʦʤ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ, ʥʘ ʩʝʚʝʨʝ ï ʩ ʇʫʨʦʚʩʢʠʤ ʠ ʂʨʘʩʥʦʩʝʣʴʢʫʧʩʢʠʤ ʨʘʡʦʥʘʤʠ 

ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ, ʥʘ  ʚʦʩʪʦʢʝ ï ʩ ʊʫʨʫʭʘʥʩʢʠʤ ʠ ɽʥʠʩʝʡʩʢʠʤ ʨʘʡʦʥʘʤʠ ʂʨʘʩʥʦ-

ʷʨʩʢʦʛʦ ʢʨʘʷ, ʥʘ ʶʛʝ ï ʩ ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʤ ʠ ʂʘʨʛʘʩʦʢʩʢʠʤ ʨʘʡʦʥʘʤʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ 

ʨʘʡʦʥʘ ʩ ʟʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ 600 ʢʤ, ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ï ʙʦʣʝʝ 300 ʢʤ [1, ʩ. 84]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʦ 22 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʨʘʟʫʶʪ 2 

ʛʦʨʦʜʩʢʠʭ ʠ 6 ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ 

ï ʖʛʨʳ ʦʪ 25.11.2004  ̄63 çʆ ʩʪʘʪʫʩʝ ʠ ʛʨʘʥʠʮʘʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʍʘʥʪʳ-ʤʘʥʩʠʡʩʢʦʛʦ 

ʦʢʨʫʛʘ ï ʖʛʨʳè [4, ʩ. 133]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ  ʨʘʩʩʝʣʝʥʠʷ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʥʦʩʠʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʣʠʥʝʡʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʨʘʩʩʝʣʝʥʠʝ  ʞʠʪʝʣʝʡ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʢʘʜʘʩʪʨʦʚʘʷ ʨʘʡʦʥʘ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʦʧʨʝʜʝʣʝʥʦ ʩʧʝʮʠ-

ʬʠʢʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɻʣʘʚʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʦʩʷʤʠ ʨʘʩʩʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: ʨ. 

ʆʙʴ ʠ ʨ. ɺʘʭ, ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʫʜʦʙʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʘʨʪʝʨʠʷʤʠ.. ɺ ʮʝʣʦʤ, ʨʘʩʩʝʣʝ-

ʥʠʝ ʥʘʩʝʣʝʥʠʷ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 
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ï ʪʨʘʜʠʮʠʦʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ (ʧʨʠʨʦʜʥʳʝ ʦʩʠ), ʚʜʦʣʴ ʢʦʪʦʨʳʭ ʩʝʣʠʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʨʝʥʥʳʭ 

ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ, ʦʙʨʘʟʦʚʳʚʘʷ ʥʘʮʠʦʥʘʣʴʥʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ: ʩ. ɺʘʨʴʝʛʘʥ, ʩ. ʂʦʨ-

ʣʠʢʠ, ʩ. ʃʘʨʴʷʢ, ʩ. ʇʦʢʫʨ ʠ ʪ.ʜ. 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʨʠ ʦʩʚʦʝʥʠʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʅʠʞʥʝʚʘʨʪʦʚ-

ʩʢʦʛʦ ʨʘʡʦʥʘ (ʧʛʪ. ʀʟʣʫʯʠʥʩʢ, ʧʛʪ. ʅʦʚʦʘʛʘʥʩʢ, ʧ. ɺʘʭʦʚʩʢ) [3, ʩ. 17]. 

ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʥʝʦʜʥʦʨʦʜʥʘ. ʅʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʚ 

ʩʪʨʫʢʪʫʨʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʟʘʥʠʤʘʶʪ ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ (96,25%). ɺ ʩʪʨʫʢʪʫʨʝ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ 

ʧʨʝʦʙʣʘʜʘʶʪ ʟʝʤʣʠ, ʟʘʥʷʪʳʝ ʣʝʩʘʤʠ, ʙʦʣʦʪʘʤʠ ʠ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʅʘʠʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʪʝʨʨʠ-

ʪʦʨʠʠ ʟʘʥʷʪʳ ʣʝʩʘʤʠ (52,3%) ʠ ʙʦʣʦʪʘʤʠ (39,4%). 4,3% ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʟʝʤʣʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ 

ʚʦʜʦʡ. ɺʩʝ ʧʨʦʯʠʝ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ, ʚʢʣʶʯʘʷ ʟʝʤʣʠ ʟʘʥʷʪʳʝ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ ʠ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʫʛʦʜʴʷʤʠ ʟʘʥʠʤʘʶʪ ʤʝʥʝʝ 4% ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ (ʨʠʩ. 1) [7]. 

 

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʷʭ ʟʝʤʝʣʴ ʜʨʫʛʠʭ ʧʦ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʪʝʛʦʨʠʷʤ ʚ % 

ɺʘʞʥʝʡʰʝʡ ʬʦʨʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝ-

ʤʝʣʴ ʧʦ ʢʘʪʝʛʦʨʠʷʤ. 

ʆʥʦ ʠʟʫʯʠʪʴ ʧʨʦʚʦʜʠʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʡ ʦʩʥʦʚʝ ʪʝʨʨʠʪʦʨʠʡ ʟʦʥʠʨʦʚʘʥʠʷ ʟʝʤʣʷ ʪʝʨ-

ʨʠʪʦʨʠʠ ʠ ʧʨʦʜʫʢʮʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠ-

ʘʣʘ ʟʝʤʣʠ. ɿʝʤʝʣʴʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʬʦʥʜ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʭʦʟʷʡʩʪʚʝ ʦʥʘ ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥ ʥʘ ʶʛʨʝ7 ʢʘʯʝʩʪʚʘ ʢʘʪʝʛʦʨʠʡ ʩʣʝʜʫʶʱʠʭ ʟʝʤʝʣʴ [6, ʩ. 14]: 

ï ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

ï ʟʝʤʣʠ ʧʦʩʝʣʝʥʠʡ; 

ï ʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʢʠ, ʪʨʘʥʩʧʦʨʪʘ, ʩʚʷʟʠ ʠ ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

ï ʟʝʤʣʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ; 

ï ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ; 

ï ʟʝʤʣʠ ʚʦʜʥʦʛʦ ʬʦʥʜʘ; 

ï ʟʝʤʣʠ ʟʘʧʘʩʘ. 

ʇʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʨʝʝʩʪʨʘ ʧʦ ʍʄɸʆ-ʖʛʨʝ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʛʨʘʥʠʮʘʭ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ 01.01.2019ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 11731167 ʛʘ. 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ ʥʘ ʧʝ-

ʨʠʦʜ 2006ï2018 ʛʛ. ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

˭͔͙ͣ͡ 
͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭ

ͤͤ·ͻ 
͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͙ 
͎ͪ͊͗͒͊ͤ; 0,81

˭͔͙ͣ͡Σ 
ͤ͊ͻͦ͒Ύ΅͙͔cΎ ͍ 
͍͔͔͙͙͒ͤ 
͎͙ͦͪͦ͒ͫ͟ͻΣ 
͔͍ͨͦͫͦ͟͡·ͻΣ ͙ 
͔ͫ͡Έ͙ͫ͟ͻ 

͙͙͊͒ͣͤͫͭͪ͊ͼ͙͚Τ 
0,16 ˭͔͙ͣ͡ 

ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡
Σͭͪ͊ͤͫͨͦͪͭ͊Σ 
͍ͫΎ͙͘Τ 0,3

˭͔͙ͣ͡ ͔͎ͫͤͦͦ͡ 
ͺͦͤ͒͊; 96,25

˭͔͙ͣ͡ ͍͎ͦ͒ͤͦͦ 
ͺͦͤ͒͊; 0,15

˭͔͙ͣ͡ ͊ͨ͊ͫ͊͘; 
2,33
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ʊʘʙʣʠʮʘ 1 

ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

 ̄ ʂʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ, ʛʘ 

2006 ʛʦʜ 2011 ʛʦʜ 2018  ʛʦʜ 

2018 ʢ 

2006 

(+/ï) 

ʀʟʤʝʥʝʥʠʷ ʚ 

% 

1 ɿʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 20274 20586 20875 + 601  

2 ɿʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 11095 11095 11095 ï ï 

3 ɿʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʢʠ, ʪʨʘʥʩ-

ʧʦʨʪʘ, ʩʚʷʟʠ 
43776 46993 47849 + 4073  

4 ɿʝʤʣʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲ-

ʝʢʪʦʚ 
112 117 115 + 3  

5 ɿʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 11379483 11379483 11379483 ï ï 

6 ɿʝʤʣʠ ʚʦʜʥʦʛʦ ʬʦʥʜʘ 16604 16604 16604 ï ï 

7 ɿʝʤʣʠ ʟʘʧʘʩʘ 259823 256289 255146 ï 4677  

 ʀʊʆɻʆ: ʟʝʤʝʣʴ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠ-

ʮʘʭ 
11731167 11731167 11731167   

ʧʫʨʦʚʩʢʠʤ 

ɿʘ ʧʝʨʠʦʜ 2006ï2018 ʛʛ. ʚ ʩʪʨʫʢʪʫʨʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʧʦ ʚʠʜʘʤ ʟʝʤʝʣʴ ʧʨʦʠʟʦʰʣʠ ʥʝʢʦʪʦʨʳʝ 

ʠʟʤʝʥʝʥʠʷ. ɺ 2018 ʛʦʜʫ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʧʣʦ-

ʱʘʜʴ ʢʦʪʦʨʳʭ ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 601 ʛʘ, ʠ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ 

ʚʦʟʨʦʩʣʘ ʥʘ 4073 ʛʘ ʟʘ ʩʯʝʪ ʟʝʤʝʣʴ ʟʘʧʘʩʘ. ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʧʨʠʚʝ-

ʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. 
ʊʘʙʣʠʮʘ 2 

ʉʪʨʫʢʪʫʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

 ̄ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ 
ʆʙʱʘʷ ʧʣʦʱʘʜʴ, ʛʘ 

2006 ʛʦʜ 2011 ʛʦʜ 

1 ʇʘʰʥʷ 246 260 

2 ɿʘʣʝʞʴ 48 54 

3 ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ 235 256 

4 ʉʝʥʦʢʦʩʳ 8618 8765 

5 ʇʘʩʪʙʠʱʘ 1605 1605 

 ʀʊʆɻʆ 10752 10940 

ʉʦʙʦʡ 

 ʉʝʥʦʢʦʩʥʳʝ ʠ ʧʘʩʪʙʠʱʥʳʝ ʫʛʦʜʴʷ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʦʡʤʘʭ ʨʝʢ. ʇʦ ʜʘʥʥʳʤ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʡʤʝ ʨ. ʆʙʴ (ʨʘʡʦʥ ʇʘʣʠʝʚʩʢʠʭ 

ʜʘʯ), ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 7,6 ʪ/ ʛʘ, ʤʦʱʥʦʩʪʴ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʨʘʚʥʘ ʚ ʩʨʝʜʥʝʤ 35 ʩʤ ʇʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʡʤʝ ʨ. ɹʦʣʴʰʦʡ ɽʛʘʥ ʚʙʣʠʟʠ ʧʦʣʝʚʦʡ ʙʘʟʳ çʎʝʨʢʦʚʥʘʷ 

ʛʨʠʚʘè, ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 3,0 ʪ/ ʛʘ, ʤʦʱʥʦʩʪʴ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ï13 ʩʤ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʝʩʧʫʙʣʠ-

ʢʦʡ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʛʜʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʥʦʢʦʩʥʳʭ ʠ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʩʦʩʪʘʚʣʷʝʪ 12 ʪ/ʛʘ ʠ 35 ʪ/ʛʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʚ ʩʚʷʟʠ ʩ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [5].  

ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʧʷ-

ʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʪʘʢ ʞʝ ʧʨʝʪʝʨʧʝʣʘ ʠʟʤʝʥʝʥʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ 2006 ʠ 2011 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʪʘʙʣʠʮʝ 3. 
ʊʘʙʣʠʮʘ 3 

ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 ̄ ʂʘʪʝʛʦʨʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ 
ʆʙʱʘʷ ʧʣʦʱʘʜʴ, ʛʘ 

2006 2011 

1 ʂʨʝʩʪʴʷʥʩʢʠʝ (ʬʝʨʤʝʨʩʢʠʝ) ʭʦʟʷʡʩʪʚʘ 1930 2332 

2 ʃʠʯʥʳʝ ʧʦʜʩʦʙʥʳʝ ʭʦʟʷʡʩʪʚʘ 184 146 

3 ʉʘʜʦʚʦʜʳ ʠ ʩʘʜʦʚʦʜʯʝʩʢʠʝ ʦʙʲʝʜʠʥʝʥʠʷ 1239 1347 

4 ʆʛʦʨʦʜʥʠʢʠ ʠ ʦʛʦʨʦʜʥʠʯʝʩʢʠʝ ʦʙʲʝʜʠʥʝʥʠʷ 107 41 

5 ɼʘʯʥʠʢʠ ʠ ʜʘʯʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ 2 2 

6 ɻʨʘʞʜʘʥʝ, ʠʤʝʶʱʠʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʀɾʉ 761 157 

 ʀʪʦʛʦ 4223 4025 



67 

ɿʘ ʧʝʨʠʦʜ 2006ï2011 ʛʛ. ʧʣʘʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʣʠʩʴ ʟʝʤʣʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢʨʝʩʪʴʷʥʩʢʠʤ (ʬʝʨʤʝʨ-

ʩʢʠʤ) ʭʦʟʷʡʩʪʚʘʤ. ɺ 2011 ʛ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 2066 ʛ ʟʘ ʩʯʝʪ ʧʝʨʝʜʘʯʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʛʨʘʞʜʘʥ 

ʠ ʟʝʤʝʣʴ ʟʘʧʘʩʘ ʧʣʦʱʘʜʴ ʵʪʠʭ ʟʝʤʝʣʴ ʚʦʟʨʦʩʣʘ ʥʘ 402 ʛʘ. 

ɿʝʤʝʣʴʥʳʡ ʬʦʥʜ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʧʝʨʠʦʜ 2006 ʧʦ 2011 ʛʛ. ʧʨʝʪʝʨʧʝʣ ʠʟʤʝʥʝʥʠʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

ï ʧʣʦʱʘʜʠ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʫʚʝʣʠʯʠʣʠʩʴ 

ʥʘ 312 ʛʘ ʠ 3217 ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ï ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 188 ʛʘ; 

ï ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 402 ʛʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʢʘʪʝʛʦʨʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʟʝʤʝʣʴ, ʟʘʥʷʪʳʭ ʢʨʝʩʪʴʷʥʩʢʠʤʠ (ʬʝʨʤʝʨʩʢʠʤʠ) ʭʦʟʷʡʩʪʚʘʤʠ ʧʨʦʠʟʦʰʣʦ ʚʩʣʝʜʩʪʚʠʝ ʦʩʚʦʝʥʠʷ 

ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʍʄɸʆ-ʖʛʨʳ çʈʘʟʚʠʪʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʍʄɸʆ-ʖʛʨʳ ʚ 2011ï

2013 ʛʦʜʘʭè, ʫʪʚʝʨʞʜʝʥʥʦʡ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʦʪ 

19.10.2010 ʛʦʜʘ  ̄263-ʧ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʭʦʟʷʡʩʪʚʘ ʠ ʨʳʙʥʦʡ 

ʦʪʨʘʩʣʠ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ, ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. ʇʣʦʱʘʜʴ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʦʟʨʦʩʣʘ ʟʘ ʩʯʝʪ ʚʦʚʣʝʯʝ-

ʥʠʷ ʟʘʧʘʩʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʢʘʨʪʦ-

ʩʭʝʤʳ çʈʘʟʤʝʱʝʥʠʝ ʟʝʤʝʣʴ ʧʦ ʢʘʪʝʛʦʨʠʷʤè (ʨʠʩ. 2). 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʪ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʣʥʳʤ, ʜʦʩʪʦʚʝʨʥʳʤ, ʩʦʚʨʝʤʝʥʥʳʤ, ʪʦʯʥʳʤ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʚ ʠʥʪʝʨʝʩʘʭ ʤʥʦʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [8, ʩ. 141]; 

- ʧʦʣʥʦʪʘ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʪ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʥʠʭ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʦʙʨʘʞʝʥʳ ʚʩʝ ʪʠʧʠʯʥʳʝ ʯʝʨʪʳ, 
ʭʘʨʘʢʪʝʨʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʦʙʲʝʢʪʳ; 

- ʜʦʩʪʦʚʝʨʥʦʩʪʴ (ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʢʘʨʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ) ʠ ʩʦ-

ʚʨʝʤʝʥʥʦʩʪʴ (ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʪʦʙʨʘʞʘʝʤʳʭ ʦʙʲʝʢʪʦʚ) ʢʘʨʪʳ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʩʦ-

ʜʝʨʞʘʥʠʝ ʢʘʨʪʳ ʜʦʣʞʥʦ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʤʦʤʝʥʪ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

- ʪʨʝʙʦʚʘʥʠʝ ʪʦʯʥʦʩʪʠ ʢʘʨʪʳ (ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʢʘʨʪʝ ʠʭ ʤʝ-
ʩʪʦʧʦʣʦʞʝʥʠʶ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ) ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʥʝʡ ʦʙʲʝʢʪʳ ʜʦʣʞʥʳ ʩʦʭʨʘ-

ʥʷʪʴ ʪʦʯʥʦʩʪʴ ʩʚʦʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ ʠ ʨʘʟʤʝʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʩʰʪʘ-

ʙʦʤ ʢʘʨʪʳ ʠ ʝʝ ʥʘʟʥʘʯʝʥʠʝʤ [2, ʩ. 282]. 

 

ʈʠʩ. 2. ʈʘʟʤʝʱʝʥʠʝ ʟʝʤʝʣʴ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ, ʯʪʦ ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʩʭʦʜʷ ʠʟ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦ ʫʚʠʜʝʪʴ 



68 

ʫʧʨʘʚʣʝʥʠʝ ʚ ʜʝʡʩʪʚʠʠ. ʊʝʤ ʩʘʤʳʤ ʩʦʟʜʘʝʪʩʷ ʷʩʥʦʩʪʴ ʚ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʷʭ, ʧʦʚʳʰʘʝʪʩʷ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʟʝʤʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʩʥʠʞʘʶʪʩʷ ʠʟ-

ʜʝʨʞʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʜʝʣʦʢ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. 
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ʉ.ɽ. ʂʦʨʢʠʥ, ɽ.ɸ. ʂʦʨʢʠʥʘ, ɸ.ʄ. ʈʞʝʚʩʢʘʷ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʉʆɹɽʅʅʆʉʊʀ ʆʉɸɼʂʆʅɸʂʆʇʃɽʅʀʗ  
ɺ ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆʄ ʈɸɿʈɽɿɽ çʄɽɻɸè 

ɸʥʥʦʪʘʮʠʷ. ʉʨʝʜʠ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ ʨʘʟʨʝʟ çʄʝʛʘè ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʟʥʘʯʠ-

ʤʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʉʨʝʜʥʝʦʙʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʚʚʠʜʫ ʥʘʣʠʯʠʷ ʢʨʠʦʛʝʥʥʳʭ ʢʣʠʥʦʦʙ-

ʨʘʟʥʳʭ ʬʦʨʤ ʠ ʥʘʣʠʯʠʷ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ʦʙʥʘʞʝʥʠʠ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʩ ʘʙʩʦ-

ʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 50 ʤ ɹʉ. ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩʪʨʘʪʠʛʨʘ-

ʬʠʯʝʩʢʠʭ ʩʣʦʝʚ ʚ ʵʧʦʭʠ ʤʝʞʩʪʘʜʠʘʣʦʚ ʚ ʧʨʠʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʦʩʪʘʶʪʩʷ ʥʝ ʚʳʷʩʥʝʥʥʳʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʦʧʣʝʡʩʪʦʮʝʥ, ʦʩʘʜʦʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʢʨʠʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʠʥʝʨʘʣʴ-

ʥʳʝ ʟʝʨʥʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ  ̄18-45-860001 

 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʨʘʟʨʝʟ çʄʝʛʘè, ʚʩʢʨʳʚʘʝʪ ʦʙʥʘʞʝʥʠʝ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʧʨʘʚʦ-

ʙʝʨʝʞʴʷ ʉʨʝʜʥʝʦʙʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʅʠʟʤʝʥʥʦʩʪʴ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʠʤʝʝʪ ʫʢʣʦʥ ʚ ʟʘʧʘʜʥʫʶ ʩʪʦʨʦʥʫ, 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 300 ʢʤ ʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20ï10 ʤ. ʈʘʟʨʝʟ çʄʝʛʘè ʨʘʩʧʦʣʘʛʘ-

ʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʘʠʚʳʩʰʝʡ ʪʦʯʢʠ ʆʙʩʢʦʡ ʪʝʨʨʘʩʳ ʠ ʧʦʢʘʟʳʚʘʝʪ ʛʫʤʫʩʠʨʦʚʘʥʥʳʝ ʩʣʦʠ, ʠʤʝʶʱʠʝ ʦʪ-

ʥʦʝhʥʠʷ ʢ ʧʝʨʠʦʜʫ ʄʀʉ 3 (ʧʦ ʬʦʥʜʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʪʦʯʢʦʡ ʥʘʙʣʶʜʝʥʠʷ 2169 (ɻʝʦʣʦ-

ʛʠʯʝʩʢʠʡ ʬʦʥʜ ʠʥʚ. ˉ 11188).  

ʉʦʚʨʝʤʝʥʥʦʝ ʟʥʘʥʠʝ ʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʩʣʦʞʝʥʠʠ ʉʨʝʜʥʝʦʙʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʦʙʷ-

ʟʘʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʨʘʙʦʪʘʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʚ 60-80 ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʩʚʦʜʥʦʛʦ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʘʡʦʥʘ ʠʩʩʣʝʜʫʝʤʳʝ ʦʪʣʦʞʝʥʠʷ 

ʨʘʟʨʝʟʘ çʄʝʛʘè ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʝʨʭʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ. ʇʦ ʜʘʥʥʳʤ ɸ.ɸ. ɿʝʤʮʦʚʘ [3], ʦʩʘʜʢʠ ʜʘʥʥʦʡ 

https://elibrary.ru/contents.asp?id=41044671&selid=41044696
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ʩʚʠʪʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʀʩʢʦʧʘʝʤʳʝ ʦʩʪʘʪʢʠ ʥʘʩʝʢʦʤʳʭ ʠ ʤʣʝʢʦ-

ʧʠʪʘʶʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʤʸʪ ʧʦʣʸʚʦʢ, ʧʦʣʫʯʝʥʳ ʠʟ ʩʣʦʷ ʩʫʧʝʩʠ ʣʸʛʢʦʡ, ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʦʡ ʩʦ ʩʣʦʷʤʠ 

ʪʦʨʬʘ ʚ 16ï18 ʤ ʦʪ ʚʝʨʭʘ 20-ʤʝʪʨʦʚʦʛʦ ʦʙʨʳʚʘ. ʉʣʦʠ ʜʘʪʠʨʫʶʪʩʷ ʧʦ ʨʘʜʠʦʫʛʣʝʨʦʜʫ ʚ 33100 Ñ 2300 ʣʝʪ 

(ʄɻʋ, ʀʆɸʅ, 123; [1]) ʠʣʠ ʚ 26825 Ñ 590 (ʉʆɸʅ, 982; [2]). ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ ʵʪʠʭ ʪʦʣʱ [4] 

ʦʪʨʘʞʘʝʪ ʛʦʩʧʦʜʩʪʚʦ ʙʝʟʣʝʩʥʦʡ ʧʨʠʛʣʷʮʠʦʥʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʉʨʝʜʥʝʦʙʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʩʣʦʞʝʥʘ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʨʘ-ʜʦʣʠʥʳ ʆʙʠ. ɺ ʛʝʦʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʥʠʟʤʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʥʘʜʧʦʡʤʝʥʥʳʤʠ ʪʝʨʨʘʩʘʤʠ, ʠʤʝʶʱʠʝ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʧʦʚʳʰʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʚʦʜʦʨʘʟʜʝʣʦʚ, ʚʳʩʦʪʘ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʝʪʩʷ ʩ 50ï60 ʤ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝ-

ʪʦʢ. ʉ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʘʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʩ ʤʦʱʥʳʤʠ 4ï6 ʤ ʪʦʨʬʷ-

ʥʳʤʠ ʪʦʣʱʘʤʠ, ʤʠʥʝʨʘʣʴʥʳʝ ʦʩʪʨʦʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʘʚʠʣʴʥʦʡ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʳʣʝ-

ʚʘʪʳʤʠ ʩʫʧʝʩʷʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʟʚʠʪʳ ʧʦʜʟʦʣʳ, ʧʦʜ ʧʦʣʦʛʦʤ ʩʦʩʥʦʚʦ-ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ. ʏʝʪʚʝʨʪʠʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʠʤʠ ʧʝʩʢʘʤʠ, ʩʝʨʳʤʠ, ʢʚʘʨʮʝʚʳʤʠ, ʭʦʨʦʰʦ ʦʪʩʦʨʪʠ-

ʨʦʚʘʥʥʳʤʠ, ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʧʦʣʦʩʢʘʤʠ ʩʪʷʞʝʥʠʷ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʝʨʠʦ-

ʜʠʯʝʩʢʦʝ ʫʚʣʘʞʥʝʥʠʝ.  

ʀʩʩʣʝʜʫʝʤʳʡ ʥʘʤʠ ʨʘʟʨʝʟ çʄʝʛʘè ʦʧʠʩʘʥ ʩ ʛʣʫʙʠʥʳ 11 ʤ (ʪʘʙʣ. 1) ʧʦʢʘʟʳʚʘʝʪ ʩʤʝʥʫ ʦʩʘʜʢʦʥʘ-

ʢʦʧʣʝʥʠʷ. ɺʝʨʭʥʷʷ ʧʘʯʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʩʣʦʷʤʠ ʧʝʩʢʘ ʠ ʩʫʛʣʠʥʢʘ, ʚ ʢʦʪʦʨʳʭ ʦʪʤʝ-

ʯʘʝʪʩʷ ʧʳʣʝʚʘʪʦʩʪʴ ʧʦʨʦʜ. ʅʠʞʥʷʷ ʧʘʯʢʘ ʦʪʣʦʞʝʥʠʡ, ʩ ʛʣʫʙʠʥʳ 11,50 ʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʫʤʫʩʠʨʦʚʘʥ-

ʥʳʤʠ ʩʣʦʷʤʠ ʩ ʥʘʣʠʯʠʝʤ ʢʨʠʦʛʝʥʥʳʭ ʬʦʨʤ ʚ ʚʠʜʝ ʢʣʠʥʴʝʚ ʩ ʛʣʫʙʠʥʳ 12,5 ʤ ʠ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ 

ʩʣʦʷʤʠ ʦʛʣʝʝʥʥʦʛʦ ʩʫʛʣʠʥʢʘ ʠ ʧʝʩʢʘ ʩʦ ʩʪʷʞʝʥʠʷʤʠ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ. 
ʊʘʙʣʠʮʘ 1 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʣʦʝʚ ʨʘʟʨʝʟʘ çʄʝʛʘè ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ  

ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʫʚʝʣʠʯʝʥʥʳʭ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ  

ʀʟʦʙʨʘʞʝʥʠʝ ʩʣʦʝʚ ʨʘʟʨʝʟʘ çʄʝʛʘè 
ɻʣʫʙʠʥʳ 

ʩʣʦʝʚ, ʤ 

ʇʝʨʚʠʯʥʘʷ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʣʦʝʚ 

ʀʟʦʙʨʘʞʝʥʠʝ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʯʘʩʪʠʮ ʫʚʝʣʠʯʝʥ-

ʥʳʭ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ 

 

11,50-

12,55 
ʉʫʧʝʩʴ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ 

 

12,55-

13,20 

ʇʝʩʦʢ ʢʨʠʦʪʫʨʙʠʨʦʚʘʥʥʳʡ ʩ 

ʧʨʦʩʣʦʡʢʦʡ ʪʦʨʬʘ 

 

13,20-

14,55 
ʉʫʛʣʠʥʦʢ ʥʝ ʩʣʦʠʩʪʳʡ 

 

14,55-

15,45 
ʉʫʛʣʠʥʦʢ ʩ ʧʝʩʢʦʤ ʩʣʦʠʩʪʳʡ 

 

15,45-

17,70 

ʂʨʫʧʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʢʘ 

ʠ ʩʫʛʣʠʥʢʘ 

 

17,70-

18,70 

ʄʝʣʢʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʢʘ ʠ 

ʩʫʛʣʠʥʢʘ 

 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʟʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ, ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʨʘʟ-

ʨʝʟʘ çʄʝʛʘè, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʬʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʟʝʨʝʥ ʧʦ ʥʠʞʥʠʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʩʣʦʷʤ 

(ʪʘʙʣ. 1). ʄʠʥʝʨʘʣʴʥʳʝ ʟʝʨʥʘ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʤʫʯʝʥʳ ʦʪ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʬʨʘʢʮʠʡ ʧʳʣʠ ʠ 

ʠʣʘ ʠ ʧʨʦʩʤʦʪʨʝʥʳ ʥʘ ʜʚʦʡʥʦʤ ʫʚʝʣʠʯʝʥʠʠ. ɺ ʭʦʜʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʨʘʟʮʦʚ ʚ ʩʣʦʝ ʩʫʧʝʩʠ ʪʝʤʥʦ-ʢʦʨʠʯ-

ʥʝʚʦʛʦ ʮʚʝʪʘ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʦʩʪʘʪʢʠ ʪʦʨʬʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʦʙ-

ʣʦʤʢʘʤʠ ʣʠʪʦʬʠʮʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʥʜʨʠʪʦʤ. ɺ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ ʚʠʜʥʳ 
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ʤʠʥʝʨʘʣʴʥʳʝ ʟʝʨʥʘ ʢʚʘʨʮʘ. ɺʥʠʟ ʧʦ ʨʘʟʨʝʟʫ, ʩ ʛʣʫʙʠʥʳ 12,55 ʤ ʩʫʧʝʩʴ ʩʤʝʥʷʝʪʩʷ ʧʝʩʢʦʤ, ʩʣʦʡ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʬʦʨʤʠʨʦʚʘʥʥʫʶ ʪʦʣʱʫ ʩ ʣʠʥʟʦʯʢʘʤʠ ʪʦʨʬʘ ʭʦʨʦʰʝʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ. ʄʠʥʝʨʘʣʴ-

ʥʳʝ ʟʝʨʥʘ ʠʤʝʶʪ ʦʩʢʦʣʦʯʥʫʶ ʬʦʨʤʫ ʩ ʦʩʪʨʳʤʠ ʛʨʘʥʷʤʠ, ʦʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠʟ ʤʝʣ-

ʢʠʭ ʢʚʘʨʮʝʚʳʭ ʟʝʨʝʥ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʞʝʣʝʟʦʤ, ʢʦʥʢʨʝʮʠʷʤʠ ʞʝʣʝʟʘ. ʉʣʦʡ 

ʩ ʢʨʠʦʪʫʨʙʘʮʠʷʤʠ ʩʤʝʥʷʝʪʩʷ ʦʜʥʦʨʦʜʥʳʤ ʩʫʛʣʠʥʢʦʤ. ʆʜʥʦʨʦʜʥʦʩʪʴ ʦʪʨʘʞʘʝʪʩʷ ʚ ʤʠʥʝʨʘʣʴʥʦʤ ʩʦ-

ʩʪʘʚʝ, ʟʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʝʨʥʘ ʧʨʦʟʨʘʯʥʦʛʦ ʢʚʘʨʮʘ, ʟʘʤʝʪʥʳ ʩʣʶʜʠʩʪʳʝ ʤʠʥʝʨʘʣʳ. ʄʠ-

ʥʝʨʘʣʴʥʳʝ ʟʝʨʥʘ ʠʤʝʶʪ ʫʛʣʦʚʘʪʳʝ ʠ ʧʦʣʫʦʢʘʪʘʥʥʳʝ ʬʦʨʤʳ, ʨʝʜʢʠ ʤʝʣʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ. ʇʘ-

ʨʘʣʣʝʣʴʥʦ ʚʦʣʥʠʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʠʟʦʛʦ ʩʫʛʣʠʥʢʘ ʠ ʞʝʣʪʦʚʘʪʦʛʦ ʧʝʩʢʘ ʦʪʨʘʞʘʝʪʩʷ ʚ 

ʤʠʥʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʆʙʨʘʟʝʮ ʥʘʩʳʱʝʥ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʟʝʨʝʥ ʠ 

ʞʝʣʝʟʘ. ʌʦʨʤʘ ʢʚʘʨʮʝʚʳʭ ʟʝʨʝʥ ʠʤʝʝʪ ʧʦʣʫʦʢʘʪʘʥʥʳʡ ʚʠʜ. ɿʝʨʥʘ ʪʨʝʫʛʦʣʴʥʦʡ, ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ, ʦʢʨʫʛ-

ʣʦʡ ʬʦʨʤʳ. ɺ ʩʣʦʝ ʢʨʫʧʥʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʧʝʩʢʘ ʠ ʩʫʛʣʠʥʢʘ, ʩ ʛʣʫʙʠʥʳ 15,45 ʤ ʧʝʩʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʦʟʨʘʯʥʳʤ ʢʚʘʨʮʝʤ ʩ ʦʩʪʨʳʤʠ ʦʩʢʦʣʴʯʘʪʳʤʠ ʛʨʘʥʷʤʠ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʙʥʘʞʝʥʠʷ ʯʘʩʪʠʮʳ 

ʢʚʘʨʮʘ ʩʪʘʥʦʚʷʪʩʷ ʟʘʤʝʪʥʦ ʤʝʣʴʯʝ, ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ, ʢʨʦʤʝ ʧʨʦ-

ʟʨʘʯʥʦʛʦ ʢʚʘʨʮʘ ʚʳʜʝʣʷʶʪʩʷ ʭʘʣʮʝʜʦʥ, ʚʦʟʤʦʞʥʦ ʷʥʪʘʨʴ.  

ʉʦʦʪʥʦʩʷ ʠʟʚʝʩʪʥʳʝ ʜʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʜʣʷ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʦʡ ʩʫʧʝʩʠ ʩʦ ʩʣʦʷʤʠ ʪʦʨʬʘ ʚ 

33100 Ñ 2300 ʣʝʪ (ʄɻʋ, ʀʆɸʅ, 123 [1]) ʠʣʠ ʚ 26825 Ñ 590 (ʉʆɸʅ, 982; [2]) ʩ ʦʧʠʩʘʥʥʳʤʠ ʥʠʞʥʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʨʘʟʨʝʟʝ çʄʝʛʘè, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʘʨʛʠʥʩʢʦʤʫ ʪʝʧʣʦʤʫ ʧʝʨʠʦʜʫ, ʧʨʝʜʰʝʩʪʚʦ-

ʚʘʣ ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ. ʆʩʪʨʳʝ ʛʨʘʥʠ ʤʠʥʝʨʘʣʴʥʳʭ ʟʝʨʝʥ, ʚ ʩʣʦʝ ʩ ʢʨʠʦʪʫʨ-

ʙʘʮʠʷʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʬʠʟʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʧʦʜ ʚʣʠʷ-

ʥʠʝʤ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʩʫʛʣʠʥʢʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʧʝʩʢʦʚ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʩʝʟʦʥʥʦʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʦʜʦʝʤʘ. ʆʜʥʘʢʦ, ʵʪʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʫʯʝʥʳ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʨʫʛʠʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ.  
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ɽ.ɸ. ʂʦʨʢʠʥʘ1, ɸ.ɸ. ʃʦʥʰʘʢʦʚʘ1, ʖ.ɸ. ɻʦʣʦʚʣʝʚʘ2  
1ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2ʄʦʩʢʚʘ, ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 

ʄʀɻʈɸʎʀʗ ʆʈɻɸʅʀʏɽʉʂʆɻʆ ɺɽʑɽʉʊɺɸ 

ɼʆɾɼɽɺʓʄʀ ʏɽʈɺʗʄʀ ɺ ʊɸɪɾʅʓʍ 

ʇʆʏɺɸʍ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʘʸʞʥʳʭ ʘʚʪʦʤʦʨʬʥʳʭ ʧʦʯʚ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʙʠʦʣʦʛʠ-

ʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʧʦʯʚʘʭ, ʨʘʥʝʝ ʩʯʠʪʘʚʰʠʭʩʷ ʥʝʧʣʦʜʦʨʦʜʥʳʤʠ: ʧʦʜʟʦʣʳ, ʦʨ-

ʛʘʥʦ-ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʯʚʳ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʨʚʝʡ ʩʚʷʟʘʥʘ ʩ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩ-

ʩʘʤʠ: ʧʝʨʝʥʦʩʦʤ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ, ʩʝʚʝʨ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʧʦʜʟʦʣʳ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʳʝ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ̄ 19-29-05259 çʇʦʩʪʢʨʠʦʛʝʥʥʳʡ ʧʝʜʦʛʝʥʝʟ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳè.  

 

ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠ ʛʣʘʚʥʳʭ ʦʙʠʪʘʪʝʣʝʡ ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ 

ʛʫʤʫʩʦʚʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʧʦʯʚʘʭ. ʉʯʠʪʘʝʪʩʷ, ʯʝʤ ʚʳʰʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʦʞʜʝ-

ʚʭr ʯʝʨʚʝʡ ʚ ʧʦʯʚʝ, ʪʝʤ ʙʦʣʴʰʝ ʚ ʧʦʯʚʝ ʛʫʤʫʩʘ. ɺ ʪʘʝʞʥʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ ʘʢʪʠʚʝʥ 
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ʦʨʛʘʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʩʥʳʭ ʧʦʜʩʪʠʣʦʢ ʪʠʧʘ ʤʦʨ; ʛʫʤʫʩ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʨʝʪʠʥʠʟʘʮʠʠ, ʣʠʙʦ ʚ ʧʦʸʤʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʚʳʰʝʥʥʦʛʦ ʛʠʜʨʦʤʦʨʬʠʟʤʘ. ʉʦʜʝʨʞʘ-

ʥʠʝ ʛʫʤʫʩʘ ʜʦ 6ï8 % ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚʘʭ, ʠ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʪʨʘʥʩʬʦʨʤʠʨʫ-

ʝʪʩʷ ʜʦ ʤʶʣʣʝʚʦʛʦ ʪʠʧʘ ʛʫʤʫʩʘ (ʂʦʨʢʠʥʘ, 2015). ɺ ʘʚʪʦʤʦʨʬʥʳʭ ʪʠʧʘʭ ʧʦʯʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʜʩʪʠʣʢʦ-

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦ 80 %, ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʧʨʦ-

ʠʩʭʦʜʠʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʭʦʞʜʝʥʠʝ ʦʙʠʪʘʥʠʷ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʘʣʴʬʝʛʫʤʫʩʦʚʳʭ ʧʦʯʚʘʭ ʠʣʠ ʢʨʠʦ-

ʤʝʪʘʤʦʬʠʯʝʩʢʠʭ ʧʦʯʚʘʭ, ʛʜʝ ʦʙʨʘʟʫʶʪʩʷ ʩʨʝʜʥʝʤʦʱʥʳʝ ʜʦ 15 ʩʤ ʣʝʩʥʳʝ ʧʦʜʩʪʠʣʢʠ, ʚʳʟʳʚʘʝʪ ʩʦʤʥʝ-

ʥʠʷ. ʀʤʝʶʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʣʝʩʦʚ ʪʘʝʞʥʦʡ ʟʦʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʢʘ-

ʟʳʚʘʶʪ ʥʝʙʦʛʘʪʳʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ (ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʨʝʭ ʚʠʜʦʚ) ʠ ʥʝʚʳʩʦʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʞʜʝʚʳʭ ʯʝʨ-

ʚʝʡ (ʂʦʨʦʙʝʡʥʠʢʦʚ, 1978; Reynolds, 1995; Tiunov et. al., 2006; ɺʩʝʚʦʣʦʜʦʚʘ-ʇʝʨʝʣʴ, 2008; ʄʝʰʝʨʷʢʦʚʘ, 

ɹʝʨʤʘʥ, 2014; ɻʝʨʘʩʴʢʠʥʘ, 2016). ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʚ ʟʦʥʝ ʦʩʪʨʦʚʥʦʡ ʤʝʨʟʣʦʪʳ ʚʩʝ ʯʘʱʝ ʤʦʞʥʦ ʚʩʪʨʝ-

ʪʠʪʴ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʧʦʯʚʝ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ.  

ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ï ʦʙʠʪʘʪʝʣʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʠʥʦʩʷʱʠʝ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʚʝʨʰʠʥʫ ʛʫʤʠʬʠʢʘʮʠʠ ʜʣʷ ʧʦʯʚ (ʊʝʡʪ, 1991) ʆʩʥʦʚ-

ʥʦʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚʥʝʩ ʏʘʨʣʟ ɼʘʨʚʠʥ (Darwin, 1881), ʢʦʪʦʨʳʡ ʜʦʢʘʟʘʣ, ʯʪʦ ʜʦʞʜʝ-

ʚʳʝ ʯʝʨʚʠ ʩʧʦʩʦʙʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪʴ ʧʣʦʜʦʨʦʜʠʝ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠ-

ʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. ʇʦʜʟʦʣʳ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʳʝ, ʦʨʛʘʥʦ-ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʯʚʳ, ʩʬʦʨ-

ʤʠʨʦʚʘʥʥʳʝ ʚ ʣʝʩʘʭ ʩ ʟʝʣʝʥʦʤʦʰʥʦʡ ʛʨʫʧʧʦʡ, ʥʝ ʦʙʣʘʜʘʶʪ ʧʦʯʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ, ʦʜʥʘʢʦ, ʚ ʧʦʩʣʝʜ-

ʥʝʝ ʚʨʝʤʷ ʚ ʭʚʦʡʥʳʭ ʣʝʩʘʭ ʪʘʝʞʥʦʡ ʟʦʥʳ ʬʠʢʩʠʨʫʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ, ʦʪʚʝʯʘʶʱʠʝ 

ʟʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʤʠʛʨʘʮʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʘʭ 

ʪʘʝʞʥʦʡ ʟʦʥʳ, ʛʜʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ ʠ ʢʘʧʨʦʣʠʪʳ.  

ʉʨʝʜʥʝʦʙʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʩʣʦʞʝʥʘ ʩʫʧʝʩʯʘʥʳʤʠ ʧʦʨʦʜʘʤʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʦʩʪʘʥʮʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʟʘʥʷʪʳʤʠ ʩʦʩʥʦʚʦ-ʢʝʜʨʦʚʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʣʝʩʘʤʠ, ʨʘʟʚʠ-

ʪʳʤʠ ʥʘ ʧʦʜʟʦʣʘʭ-ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʳʭ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʢʨʠʦʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʧʦʜʟʦʣʳ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʳʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʚʪʦ-

ʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ ʨ. ʆʙʴ (ʨʠʩ. 1). ɺ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʤʝʩʪʥʦʩʪʠ ʙʳʣʦ ʧʨʦʠʟʚʝ-

ʜʝʥʦ ʦʧʠʩʘʥʠʝ ʜʚʫʭ ʦʜʥʦʪʠʧʥʳʭ ʧʦʯʚʝʥʥʳʭ ʰʫʨʬʦʚ, ʚʩʢʨʳʚʘʶʱʠʭ ʛʦʨʠʟʦʥʪʳ: AO-E-BF-BC. ɻʨʫʙʦ-

ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʛʫʤʫʩʦʤ ʪʠʧʘ ʤʦʜʝʨ. ɺ ʦʜʥʦʤ ʠʟ ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʥʘ ʛʣʫʙʠʥʝ 

90 ʩʤ ʙʳʣ ʦʙʥʘʨʫʞʝʥʳ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ (3 ʰʪ.) (ʙʝʟ ʚʠʜʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ) ʠ ʥʘ ʛʣʫʙʠʥʝ 70 ʩʤ ʩ ʧʨʘʚʦʡ 

ʩʪʦʨʦʥʳ ʰʫʨʬʘ, ʧʷʪʥʦ ʪʝʤʥʦ ʩʝʨʦʛʦ ʮʚʝʪʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʠ in situ, ʘ ʪʘʢʞʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʯʝʨʚʦʠʥʳ ʥʘ ʛʣʫʙʠʥʝ 70ï100 ʩʤ ʜʠʘʤʝʪʨʦʤ ʜʦ 8 ʤʤ, ʦʪʤʝʯʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1 ʢʨʘʩ-

ʥʳʤʠ ʢʨʫʞʢʘʤʠ. ɺʪʦʨʦʡ ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ, ʛʜʝ ʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʙʠʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʩʨʘʚʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʩʥʦʚʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʛʦʨʠ-

ʟʦʥʪʘʭ ʧʦʜʟʦʣʘ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ.  
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ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʯʚʳ ʧʦʯʚʝʥʥʳʤ ʱʫʧʦʤ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟ-

ʜʫʭʘ ʙʳʣʘ ʨʘʚʥʘ 8Áʉ ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ, ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 8,4ÁC ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʥʘ ʛʣʫʙʠʥʝ 

10 ʩʤ, ʥʘ ʛʣʫʙʠʥʝ 50 ʩʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 7,1ÁC, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʧʦʢʦʡʥʦʤ ʛʨʘʜʠʝʥʪʝ ʪʝʧ-

ʣʦʚʦʛʦ ʨʝʞʠʤʘ ʚʥʫʪʨʠ ʧʦʯʚʳ.  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʧʦʜʟʦʣʘ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʥʘʭʦʞʜʝʥʠʠ ʩʢʝʣʝʪʘʥ ʥʘ ʛʣʫʙʠʥʝ 70ï100 ʩʤ, ʛʜʝ ʦʙʥʘʨʫʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʯʝʨʚʦʠʥʳ. ɺʳʰʝ ʩʢʝʣʝ-

ʪʘʥ, ʥʘ ʛʣʫʙʠʥʝ 60ï70 ʩʤ ʦʙʥʘʨʫʞʝʥʦ ʧʷʪʥʦ ʢʦʨʠʯʥʝʚʘʪʦ-ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʚʠʜʠʤʳʤʠ ʢʘʧʨʦʣʠʪ-

ʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. ʕʪʦ ʧʷʪʥʦ ʙʳʣʦ ʠʟʫʯʝʥʦ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʀ ʪʘʢ ʢʘʢ ʙʳʣʠ ʦʙ-

ʥʘʨʫʞʝʥʳ ʩʘʤʠ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ, ʙʳʣ ʩʜʝʣʘʥ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʳʚʦʜ ʦ ʧʝʨʝʥʦʩʝ ʛʫʤʫʩʘ ʥʘ ʛʣʫʙʠʥʫ 

ʙʦʣʝʝ 60ï70 ʩʤ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʛʫʤʫʩʘ ʜʣʷ ʩʝʨʝʜʠʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʊʶʨʠʥʘ ʩ ʦʢʦʥʯʘʥʠʝʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ. ʂʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚʝʨʭ-

ʥʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʫʪʝʤ ʤʦʢʨʦʛʦ ʦʟʦʣʝʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ ʧʦʯʚʝʥʥʳʭ ʰʫʨʬʦʚ, ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʙʝʟ ʥʠʭ, 

ʩʣʝʜʫʶʱʠʝ. ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʥʘ ʛʣʫʙʠʥʝ 60ï70 ʩʤ ʚʳʰʝ ʚ ʧʨʦʬʠʣʝ ʩ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ ï 1,25%, 

ʥʝʞʝʣʠ ʚ ʧʨʦʬʠʣʝ ʙʝʟ ʥʠʭ ï 0,57%. ʂʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʝʨʭʥʠʭ ʛʨʫʙʦʛʫʤʦʩʦʚʳʭ ʛʦ-

ʨʠʟʦʥʪʘʭ ʚ ʧʦʜʟʦʣʝ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʤ ʚ ʦʙʦʠʭ ʧʦʯʚʝʥʥʳʭ ʰʫʨʬʘʭ ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠ 

ʩʦʩʪʘʚʣʷʶʪ 39,7ï40%. ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʧʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʙʦʣʝʝ ʥʝʡʪʨʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʧʨʦʬʠʣʝ ʩ ʜʦʞʜʝ-

ʚʳʤʠ ʯʝʨʚʷʤʠ 5,17 ʨʅ, ʥʝʞʝʣʠ ʯʝʤ ʚ ʧʨʦʬʠʣʝ ʙʝʟ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 4,75 ʨʅ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʚʝʥʥʳʡ 

ʧʨʦʬʠʣʴ ʧʦʜʟʦʣʦʚ ʩ ʚʢʣʶʯʝʥʠʝʤ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʠʭ ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ 

ʧʣʦʜʦʨʦʜʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʥʝʞʝʣʠ ʧʨʦʬʠʣʴ ʧʦʜʟʦʣʘ ʙʝʟ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ. 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ, ʦ ʥʘʭʦʞʜʝʥʠʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʩʫʧʝʩʯʘʥʳʭ ʧʦʜʟʦʣʘʭ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠ-

ʩʪʳʭ, ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʥʝʦʙʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʢʦʪʦʨʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʣʘʥʝʪʘʨ-

ʥʳʭ ʠʟʤʝʥʝʥʠʷʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʚʳʭ ʨʝʞʠʤʦʚ ʧʦʯʚ ʠ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ, ʥʘ ʢʦʪʦʨʳʝ 

ʨʝʘʛʠʨʫʶʪ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʜʟʦʣʳ ʦʙʣʘʜʘʶʪ ʥʠʟʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ ʠ ʦʙʥʘʨʫʞʝʥʠʝ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʵʪʦʤ ʪʠʧʝ ʧʦʯʚ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. ʇʝʨʝʥʦʩ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ï ʧʦʯʚʝʥʥʦʛʦ ʛʫʤʫʩʘ ʥʘ ʛʣʫʙʠʥʫ ʥʠʞʝ 60 ʩʤ ʚʦʟʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ. ɼʦʞʜʝ-

ʚʳʝ ʯʝʨʚʠ ʩʧʦʩʦʙʥʳ ʧʝʨʝʥʦʩʠʪʴ ʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʦʵʪʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʝʣʝʪʘʥ, ʟʘʩʳ-

ʧʘʥʠʝ ʚ ʧʦʨʳ (ʭʦʜʳ ʯʝʨʚʝʡ) ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦʟʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʷʭ ʪʝʨʤʦʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʥʦ ʠ ʧʝʨʝʥʦʩʦʤ ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ. ʇʝʨʚʠʯʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʫʯʝʥʳ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʠ ʜʝʪʘʣʴʥʦ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ɽ.ɸ. ʂʦʨʢʠʥʘ1, ɸ.ʈ. ʉʘʬʠʥ1, ʖ.ɸ. ɻʦʣʦʚʣʝʚʘ2 
1 ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2 ʄʦʩʢʚʘ, ʄʦʩʢʦʚʩʢʠʡ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 

ʆɹʈɸɿʆɺɸʅʀɽ ʉʂɽʃɽʊɸʅ ɺ ʇʆʏɺɸʍ 

ʉʈɽɼʅɽʊɸɪɾʅʆʁ ʇʆɼɿʆʅʓ  

ɿɸʇɸɼʅʆ-ʉʀɹʀʈʉʂʆʁ ʈɸɺʅʀʅʓ 

ɸʥʥʦʪʘʮʠʷ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʟʦʥʝ ʦʩʪʨʦʚʥʦʡ ʤʝʨʟʣʦʪʳ, ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʩʢʝʣʝʪʘʥ. ʆʙʨʘʟʦʚʘʥʠʝ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʨʝʱʠʥʘʭ ʠ ʚʦ ʚʥʫʪʨʠʧʦʨʦʚʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʘʛʨʝʛʘʪʦʚ ʚʳʟʚʘʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ, ʦʩʪʨʦʚʥʘʷ ʤʝʨʟʣʦʪʘ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʧʦʯʚ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ  ̄19-29-05259 ʤʢ. 

 

ʉʢʝʣʝʪʘʥʳ ï ʥʘʣʝʪʳ ʠʟ ʩʢʝʣʝʪʥʳʭ ʟʝʨʝʥ, ʢʨʝʤʥʝʟʝʤʠʩʪʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʩʣʝʜ-

ʩʪʚʠʝʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [2]. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ 

(ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ), ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʤʝʞʜʫ ʥʠʤʠ ʚ ʧʦʨʘʭ ʠ ʪʨʝʱʠʥʘʭ (ʨʠʩ. 1). ɺ ʘʥʛʣʦ-

ʨʫʩʩʢʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ ʩʢʝʣʝʪʘʥʳ (skeletans) ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʢʫʪʘʥʳ ʠʟ ʩʢʝʣʝʪʥʳʭ ʟʝʨʝʥ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʩʣʝʜʩʪʚʠʠ ʧʘʨʪʣʶʚʘʮʠʠ ï ʧʨʦʮʝʩʩʘ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʪʚʝʨʜʳʭ 

ʯʘʩʪʠʮ ʣʶʙʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ [4]. ʇʦ ʤʥʝʥʠʶ ɺ.ʆ. ʊʘʨʛʫʣʷʥʘ ʩʢʝʣʝʪʘʥʳ ʦʙʨʘʟʫʶʪʩʷ ʟʘ 

ʩʯʝʪ ʚʳʤʳʚʘʥʠʷ ʠʣʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ [5] ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ.  

 

ʈʠʩ. 1. ʉʢʝʣʝʪʘʥʳ ʚ ʧʨʦʬʠʣʝ ʧʦʜʟʦʣʘ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ (ʘ): 

ʥʘ ʘʛʨʝʛʘʪʘʭ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ (ʙ), ʧʦʜ ʫʚʝʣʠʯʝʥʠʝʤ ʭ2 (ʚ) 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʥʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʪʘʝʞʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚ-

ʥʠʥʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʢʝʣʝʪʘʥ ʚ ʩʝʨʝʜʠʥʥʦʡ ʯʘʩʪʠ ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷ-

ʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ: ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʥʘ ʵʪʠʭ ʛʣʫʙʠʥʘʭ ʠ ʦʪ-

ʪʘʠʚʘʥʠʷ. ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʦʩʪʨʦʚʥʦʡ ʤʝʨʟʣʦʪʳ ʠ ʧʝʨʝʣʝʪʢʦʚ [1], ʧʦʵʪʦʤʫ 

ʤʝʨʟʣʦʪʥʳʝ ʧʨʦʮʝʩʩʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ. ʇʦʚʳʰʝʥʥʳʡ ʛʠʜʨʦʤʦʨʬʠʟʤ ʪʘʸʞʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦ-ʉʠ-

ʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʩʘʜʢʦʚ: ʚ ʩʨʝʜʥʝʤ 472 ʤʤ/ʛʦʜ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʦʩʪʘʚʣʷʶʪ ï 1,2Áʉ [3]. ɺ 70-ʭ ʠ 80-ʭ ʛʦʜʘʭ ʩʨʝʜʥʝʛʦʜʦ-

ʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʚʥʷʣʘʩʴ ï3Áʉ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʨʬʷʥʳʭ ʠ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ ʚ ʧʨʦʰʣʦʤ 

ʩʪʦʣʝʪʠʠ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ ï 0,1Áʉ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚ ʩʦʩʪʘʚ-

ʣʷʝʪ 0,7Áʉ, ʯʪʦ ʥʘ 8 ʜʝʩʷʪʳʭ ʛʨʘʜʫʩʦʚ ʚʳʰʝ, ʯʝʤ ʚ 60-ʝ ʛʦʜʘ XX ʩʪʦʣʝʪʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ, 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʬʦʨʤʫʣʝ ɺʳʩʦʮʢʦʛʦïʀʚʘʥʦʚʘ, ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1,1. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʩʝʨʝʜʠʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʩʨʝʜʥʝʪʘʸʞʥʦʡ 

ʟʦʥʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ. ʉʢʝʣʝʪʘʥʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʝʨʝʭʦʜʥʦʤ ʛʦʨʠʟʦʥʪʝ ʢ ʤʘʪʝʨʠʥ-

ʩʢʦʡ ʧʦʨʦʜʝ ʧʦʜʟʦʣʘ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ (ʨʠʩ. 2) ʥʘ ʛʣʫʙʠʥʝ 50ï120 ʩʤ ʠ ʚ ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝ-

ʩʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʩʚʝʪʣʦʟʸʤʘ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ, ʥʘ ʛʣʫʙʠʥʝ 50ï100 ʩʤ.  
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ʈʠʩ. 2. ʉʢʝʣʝʪʘʥʳ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ ʧʦʜʟʦʣʘ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʢʝʣʝʪʘʥ ʧʨʠʤʝʥʷʣʩʷ ʨʷʜ ʤʝʪʦʜʦʚ: ʤʝʟʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ï ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʨʝʤʥʝʟʝʤʠʩʪʳʭ ʧʨʠʩʳʧʦʢ ʚ ʤʝʞʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʛʨʝʛʘʪʦʚ, ʩʠʪʦʚʦʡ ï ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝ-

ʩʪʚʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ ʬʨʘʢʮʠʡ, ʪʝʨʤʦʩʪʘʪʥʳʡ ï ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚ ʧʦʯʚʘʭ; ʪʝʤʧʝʨʘʪʫʨʘ 

ʚ ʧʦʯʚʘʭ ʠʟʤʝʨʷʣʘʩʴ ʱʫʧʦʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʧʳʪʘʥʠʝ, ʧʦʟʚʦʣʷ-

ʶʱʝʝ ʧʨʦʩʣʝʜʠʪʴ ʜʚʠʞʝʥʠʝ ʙʦʣʝʝ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ: ʩʚʝʪʣʳʝ ʯʘʩʪʠʮʳ ʧʝʩʯʘʥʦʡ ʬʨʘʢʮʠʠ ʨʘʟʤʝʨʦʤ ʙʦ-

ʣʝʝ 0,25 ʤʤ ʙʳʣʠ ʩʤʝʰʘʥʳ ʩ ʦʢʨʘʰʝʥʥʳʤʠ ʚ ʩʠʥʠʡ ʮʚʝʪ ʯʘʩʪʠʮʘʤʠ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 0,1 ʤʤ ʠ ʜʦʚʝʜʝʥʳ 

ʜʦ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʜʚʝʨʛʣʠʩʴ ʟʘʤʦʨʘʞʠʚʘʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʩʨʝʜʠʥʥʳʭ ʛʦ-

ʨʠʟʦʥʪʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ (ʨʠʩ. 3, 4). 

 

ʈʠʩ. 3. ɼʠʘʛʨʘʤʤʳ ʚʣʘʞʥʦʩʪʠ ʩʝʨʝʜʠʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʘ) ʧʦʜʟʦʣʘ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ ʠ  

ʙ) ʩʚʝʪʣʦʟʸʤʘ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ ʚ ʣʝʪʥʠʡ ʠ ʟʠʤʥʠʡ ʧʝʨʠʦʜʳ 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʠʟʤʝʨʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʨʘʟʥʦʪʠʧʥʳʭ ʩʨʝʜʥʝʪʘʸʞʥʳʭ ʧʦʯʚ ʧʦʢʘʟʳʚʘʝʪ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ 21 % ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʤʘʯʠʚʘʥʠʷ 

ʧʦʯʚ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ, ʚ ʧʦʯʚʘʭ ʩ ʨʘʟʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʟʥʘʯʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʬʠʢʩʠʨʫʶʪʩʷ ʙʣʠʟʢʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʮʝʩʩ ʧʘʨʪʣʶʚʘʮʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʢʝʣʝʪʘʥ ʚʦʟ-

ʤʦʞʝʥ ʟʘ ʩʯʝʪ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 
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ʈʠʩ. 4. ɼʠʘʛʨʘʤʤʳ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ ʚ ʣʝʪʥʠʡ ʠ ʟʠʤʥʠʡ ʧʝʨʠʦʜʳ 

ʀʟʤʝʨʝʥʥʘʷ ʚ ʦʜʠʥʘʢʦʚʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʬʠʣʷʭ ʨʘʟʣʠʯʥʘ. ʇʦʜ-

ʟʦʣ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʩʚʝʪʣʦʟʝʤʘ, ʛʜʝ ʬʠʢʩʠʨʫ-

ʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩ ʛʣʫʙʠʥʳ 40 ʩʤ. ʆʜʥʘʢʦ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʮʝʩʩʝ ʧʘʨʪʣʶʚʘʮʠʠ ʠ 

ʜʚʠʞʝʥʠʠ ʯʘʩʪʠʮ, ʪʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʟʘʤʝʨʟʘʥʠʠ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ-

ʪʷʛʠʚʘʥʠʝ ʚʦʜʳ ʢ ʬʨʦʥʪʫ ʧʨʦʤʝʨʟʘʥʠʷ, ʤʝʣʢʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʬʨʘʢʮʠʠ ʬʠʟʠʯʝʩʢʦʡ ʩʠʣʦʡ ʚʳʪʷʛʠʚʘʶʪʩʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʧʘʨʪ-

ʣʶʚʘʮʠʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʝʪ ʚʳʜʘʚʣʠʚʘʥʠʷ ʚʣʘʞʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ, ʚʦ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʣʴʜʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʝʣʝʪʘʥ ʠ ʢʨʠʦʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʚʠʜʝ 

ʩʣʦʠʩʪʦʡ ʪʝʢʩʪʫʨʳ, ʢʦʛʜʘ ʣʝʜʷʥʳʝ ʰʣʠʨʳ ʦʙʨʘʟʫʶʪ ʚʟʘʠʤʥʦ ʧʘʨʘʣʣʝʣʴʥʳʝ ʣʠʥʟʦʦʙʨʘʟʥʳʝ ʧʨʦʩʣʦʡʢʠ, 

ʯʝʨʝʜʫʶʱʠʝʩʷ ʩʦ ʩʣʦʷʤʠ ʯʘʩʪʠʮ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʣʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʦʙʨʘʟʮʘ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʩʤʝ-

ʘhʥʳ ʚ ʦʜʠʥʘʢʦʚʳʭ ʧʨʦʧʦʨʮʠʷʭ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʧʝʩʯʘʥʳʝ ʬʨʘʢʮʠʠ, ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʘʢʢʫʤʫʣʷ-

ʮʠʷ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʦʙʨʘʟʮʘ (ʨʠʩ. 5). 

 

ʈʠʩ. 5. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʩʨʝʜʥʝʛʦ ʠ ʤʝʣʢʦʛʦ ʧʝʩʢʘ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ 

ɺ ʭʦʜʝ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʧʨʦʠʟʦʰʣʦ ʚʳʜʘʚʣʠʚʘʥʠʝ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ 

ʧʝʩʢʘ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʦʙʨʘʟʮʘ, ʘ ʪʘʢʞʝ ʩʢʦʧʣʝʥʠʝ ʦʢʨʘʰʝʥʥʳʭ ʚ ʩʠʥʠʡ ʮʚʝʪ ʯʘʩʪʠʮ ʚ ʥʠʞʥʝʡ ʠ ʙʦʢʦ-

ʚʳʭ ʯʘʩʪʷʭ ʦʙʨʘʟʮʘ. ɼʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥ ʥʦʤʠʥʘʣʴʥʦ, ʙʝʟ ʧʦʚʪʦʨʥʦʩʪʝʡ, ʧʦʢʘʟʳʚʘʷ ʜʚʠʞʝ-

ʥʠʝ ʯʘʩʪʠʮ ʧʨʠ ʟʘʤʝʨʟʘʥʠʠ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʉʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʫʩʣʦʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘ ʥʝ 

ʚʠʜʠʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʘ ʠʤʝʥʥʦ, ʧʨʦʤʦʨʘʞʠʚʘʥʠʝ ʦʙʨʘʟʮʘ ʪʦʣʴʢʦ ʩʚʝʨʭʫ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʧʘʨʪʣʶʚʘʮʠʠ, ʧʦʢʘʟʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʩʢʝʣʝʪʘʥ ʚ ʩʝʨʝʜʠʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʯʚ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʤʠʛʨʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʦʜʳ ʠ ʣʴʜʘ 

ʚ ʧʝʨʠʦʜ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚ. 
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ɽ.ɸ. ʂʦʨʢʠʥʘ, ɸ.ɽ. ʊʘʩʣʠʤʫʣʣʠʥʘ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʌɸʂʊʆʈʆɺ 

ʇʈʀɾʀɺɸɽʄʆʉʊʀ ʉʆʉʅʓ ʉʀɹʀʈʉʂʆʁ 

ʂɽɼʈʆɺʆʁ ɺ ɻʆʈʆɼʉʂʀʍ ʋʉʃʆɺʀʗʍ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʉʨʝʜʥʝʛʦ ʇʨʠʦʙʴʷ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥ ʛʦʨʦʜ ʅʠʞʥʝ-

ʚʘʨʪʦʚʩʢ, ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ Pinus sibirica (Du Tour) ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ ʛʦʨʦʜʩʢʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʢʝʜʨʦʚʦʡ: ʚʣʘʞʥʦʩʪʴ, ʤʝʭʘʥʠʯʝʩʢʠʡ, ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʦʛʨʫʥʪʦʚ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʞʝʥʮʝʚ Pinus sibirica. ʇʦ-

ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʟʥʠʮʫ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Pinus sibirica (Du Tour), ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʧʦʯʚ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘ-

ʤʝʪʨʳ. 

 

ʄʘʪʝʨʠʘʣʳ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʭ ʢʘʨʪ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʚ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʝ, ʘ ʪʘʢʞʝ 

ʙʣʠʟ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʭʚʦʡʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʦʩʥʦʚʦ-ʢʝʜʨʦ-

ʚʳʭ, ʝʣʦʚʦ-ʢʝʜʨʦʚʳʭ ʬʦʨʤʘʮʠʡ. ʉʦʩʥʘ ʩʠʙʠʨʩʢʘʷ ʢʝʜʨʦʚʘʷ ʷʚʣʷʝʪʩʷ ʥʝʨʝʜʢʠʤ ʭʚʦʡʥʳʤ ʜʝʨʝʚʦʤ ʚ ʪʘ-

ʝʞʥʦʡ ʟʦʥʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʦʙʳʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʷʶʪ ʨʘʩʪʠ ʠ ʨʘʟʚʠʚʘʪʴʩʷ 

Pinus sibirica ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʠ 

ʦʟʝʣʝʥʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʘʞʝʥʮʳ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʢʝʜʨʦʚʦʡ, ʦʜʥʘʢʦ, ʢʘʢ ʧʦʢʘ-

ʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʠʭ ʚʝʩʴʤʘ ʥʠʟʢʘʷ. ʇʨʠʯʠʥʳ ʠ ʬʘʢʪʦʨʳ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʩʦʩʥʳ ʩʠʙʠʨ-

ʩʢʦʡ ʢʝʜʨʦʚʦʡ Pinus sibirica ʠʩʩʣʝʜʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʫʩʣʦ-

ʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʢʝʜʨʦʚʦʡ. 

ʉʦʩʥʘ ʩʠʙʠʨʩʢʘʷ ʢʝʜʨʦʚʘʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʣʝʩʘʭ ʆʙʩʢʦʡ ʜʦʣʠʥʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ; 

ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ɻʦʨʥʳʤ ɸʣʪʘʝʤ, ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʦʥʦʡ ʣʝʩʦʪʫʥʜʨʳ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ Pinus sibirica (D.) ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ, 

ʫʩʧʝʰʥʦ ʨʘʩʪʝʪ ʪʘʤ, ʛʜʝ ʯʘʩʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 40Áʉ. ʉʦʩʥʘ ʩʠʙʠʨʩʢʘʷ ʢʝʜʨʦʚʘʷ 

ʩʨʝʜʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ï ʥʘʠʙʦʣʝʝ ʜʳʤʦʫʩʪʦʡʯʠʚʦʝ ʜʝʨʝʚʦ ʠ ʤʦʞʝʪ ʨʘʟʚʦʜʠʪʴʩʷ ʚ ʙʦʣʴʰʠʭ ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʳʭ ʛʦʨʦʜʘʭ. ʆʥʘ ʦʪʣʠʯʘʝʪʩʷ ʛʫʩʪʦʡ, ʯʘʩʪʦ ʤʥʦʛʦʚʝʨʰʠʥʥʦʡ ʢʨʦʥʦʡ ʩ ʪʦʣʩʪʳʤʠ ʩʫʯʴʷʤʠ, ʚ ʝʩʪʝ-

ʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 25ï30, ʘ ʠʥʦʛʜʘ 40 ʤ ʚʳʩʦʪʳ [1]. 

Pinus sibirica (D.) ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʫʛʣʠʥʠʩʪʳʝ ʠ ʩʫʧʝʩʯʘʥʳʝ, ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʝ, ʥʦ ʭʦʨʦʰʦ 

ʜʨʝʥʠʨʦʚʘʥʥʳʝ ʧʣʦʜʦʨʦʜʥʳʝ ʧʦʯʚʳ. ʆʜʥʘʢʦ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ 

ʥʘ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʠʧʘʭ ʧʦʯʚ ʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʭʦʨʦʰʠʤ ʨʦʩʪʦʤ ʠ 

ʦʙʠʣʴʥʳʤ ʦʭʚʦʝʥʠʝʤ ʜʝʨʝʚʴʷ, ʨʘʩʪʫʱʠʝ ʥʘ ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ. ʊʘʢʠʝ ʜʝʨʝʚʴʷ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ʉʦʩʥʘ ʩʠʙʠʨʩʢʘʷ ʢʝʜʨʦʚʘʷ ʧʣʦʭʦ ʧʝʨʝʥʦʩʠʪ ʞʘʨʫ ʠ ʩʫʭʦʩʪʴ ʚʦʟʜʫʭʘ. ʆʥʘ ʧʨʝʜ-

ʧʦʯʠʪʘʝʪ ʤʝʩʪʘ ʩ ʚʳʩʦʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ Pinus sibirica ʥʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʤʝʥʝʝ 60%, ʘ ʥʘʠʤʝʥʝʝ 

ʚʣʘʞʥʦʛʦ ʤʝʩʷʮʘ 50%. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʦʩʪʘ ʩʦʩʥʳ ʛʦʜʦʚʘʷ ʩʫʤʤʘ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʝ ʤʝʥʝʝ 500 ʤʤ [2]. 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 10 ʧʨʦʙ-

ʥʳʭ ʧʣʦʱʘʜʦʢ, ʩ ʚʳʩʘʞʝʥʥʳʤʠ ʧʦʜʨʘʩʪʘʶʱʠʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ʜʦ 0,5 ʤ ʠ ʜʦ 1,5 ʤ (ʨʠʩ. 1). ʉʘʞʝʥʮʳ 

Pinus sibirica ʚʳʩʘʞʝʥʳ ʚ ʟʘʨʘʥʝʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʫʨʙʠʢʚʘʟʠʟʸʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʤʠʥʝ-

ʨʘʣʴʥʫʶ ʯʘʩʪʴ ʠʟ ʧʝʩʢʘ, ʤʝʣʢʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ ʠ ʦʨʛʘʥʠʯʝʩʢʫʶ ʯʘʩʪʴ ʠʟ ʪʦʨʬʷʥʦʡ ʢʨʦʰʢʠ.  

https://elibrary.ru/author_items.asp?refid=404921189&fam=%D0%9A%D0%BE%D1%80%D0%BA%D0%B8%D0%BD&init=%D0%A1+%D0%95
https://elibrary.ru/author_items.asp?refid=404921189&fam=%D0%9A%D0%B0%D0%B9%D0%BB%D1%8C&init=%D0%95+%D0%9A
https://elibrary.ru/contents.asp?titleid=28161
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ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ ʩ ʚʳʩʘʞʝʥʥʳʤʠ ʢʝʜʨʦʚʳʤʠ ʩʘʞʝʥʮʘʤʠ 

(ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ https://yandex.ru/maps/) 

ʅʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʨʘʩʪʘʶʱʠʭ ʵʢʟʝʤʧʣʷʨʦʚ, 

ʘ ʪʘʢʞʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʦʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʨʦʤʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʜʚʘ ʢʦʥʪʨʦʣʴʥʳʭ ʫʯʘʩʪʢʘ, 

ʛʜʝ Pinus sibirica (D.) ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʫʯʘʩʪʢʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʫʨʦʯʠʱʝ ɸʛʘʥʩʢʦʛʦ ʫʚʘʣʘ ʩ ʢʝʜʨʦʚʦ-ʝʣʦʚʳʤʠ ʙʨʫʩ-

ʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʤʠ ʣʝʩʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʥʘ ʧʦʯʚʘʭ ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʠ ʛʣʝʝʚʦʛʦ ʦʪʜʝ-

ʣʦʚ [4]. ʉʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʨʘʩʪʠʪʝʣʴʥʘʷ ʝʣʦʚʦ-ʧʠʭʪʦʚʦ-ʢʝʜʨʦʚʘʷ ʬʦʨʤʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʣʘʥʜʰʘʬʪʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʦʩʦʙʦʛʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʩʦʟʜʘʚʘʷ ʤʦʱʥʫʶ 

ʣʝʩʥʫʶ ʧʦʜʩʪʠʣʢʫ. ɻʠʧʥʦʚʳʝ ʤʭʠ: Pleurozium schreberi (Willd. Ex Brid.), Polytrichum commune (Hedw.), 

Hylocomiums plendens (Hedw.), Dicranum polysetum (Swartz.) ʩʦʟʜʘʶʪ ʣʝʩʥʫʶ ʧʦʜʩʪʠʣʢʫ (ʦʢʦʣʦ 10 ʩʤ) 

ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʨʫʙʦʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʭʦʨʦʰʦ ʨʘʟʚʠʪ ʪʨʘʚʷʥʠʩʪʳʡ ʷʨʫʩ: ʢʥʷʞʝʥʠʢʘ 

Rubus arcticus (L.), ʢʥʷʞʠʢ ʩʠʙʠʨʩʢʠʡ Atragene sibirica (L.), ʛʨʫʰʘʥʢʘ ʢʨʫʛʣʦʣʠʩʪʥʘʷ Pyrola rotundifolia 

(L.), ʢʠʩʣʠʮʘ Oxalis acetosella (L.), ʣʠʥʥʝʷ ʩʝʚʝʨʥʘʷ Linnea borealis (L.), ʤʘʡʥʠʢ ʜʚʫʣʠʩʪʥʳʡ 

Maianthemum bifolium (L.), ʩʝʜʤʠʯʥʠʢ ʝʚʨʦʧʝʡʩʢʠʡ Trienthalis europaea (L.), ʧʣʘʫʥ ʛʦʜʠʯʥʳʡ 

Lycopodium annotinum (L.), ʭʚʦʱ ʣʝʩʥʦʡ Equisetum sylvaticum (L.), ʯʝʨʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Vaccinium 

myrtillus (L.), ʦʩʦʢʘ ʧʫʟʳʨʯʘʪʘʷ Carex vesicaria (L.), ʙʨʫʩʥʠʢʘ Vaccinium vitis-idaea (L.), ʛʦʣʦʢʫʯʥʠʢ 

ʪʨʸʭʨʘʟʜʝʣʴʥʳʡ Gymnocarpium dryopteris (L.), ʜʠʬʘʟʠʘʩʪʨʫʤ ʫʧʣʦʱʝʥʥʳʡ Diphasiastrum complanatum 

(L.), ʙʘʛʫʣʴʥʠʢ ʙʦʣʦʪʥʳʡ Ledum palustre (L.) [3]. 

ʇʦʯʚʝʥʥʳʡ ʩʫʙʩʪʨʘʪ ʥʘʙʣʶʜʘʝʤʳʭ ʛʦʨʦʜʩʢʠʭ ʫʯʘʩʪʢʦʚ ʠʤʝʝʪ ʢʦʥʩʪʨʫʢʮʠʶ ʫʨʙʠʢʚʘʟʠʟʸʤʘ [4]. 

ɺʝʨʭʥʷʷ ʝʛʦ ʯʘʩʪʴ ï ʦʨʛʘʥʠʯʝʩʢʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʦʨʦʰʦ ʨʘʟʣʦʞʠʚʰʠʤʩʷ ʪʦʨʬʦʤ ʤʦʱʥʦʩʪʴʶ 20 ʩʤ 

ʩʝʨʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʅʘʩʳʧʥʦʡ ʤʠʥʝʨʘʣʴʥʳʡ ʛʨʫʥʪ ʩ ʚʢʣʶʯʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ, ʥʘʙʣʶ-

ʜʘʶʪʩʷ ʨʳʞʠʝ ʧʷʪʥʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʧʦʯʚʝ. ʉ ʛʣʫ-

ʙʠʥʦʡ ʥʠʞʥʠʡ ʩʫʙʩʪʨʘʪ ʩʪʘʥʦʚʠʪʩʷ ʧʣʦʪʥʝʝ, ʚʩʪʨʝʯʘʝʪʩʷ ʛʨʘʚʠʡ. ʂʦʨʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʛʣʫʙʠʥʫ 

ʜʦ 20ï25 ʩʤ, ʧʦʵʪʦʤʫ ʢ ʟʥʘʯʠʤʳʤ (ʦʧʨʝʜʝʣʷʝʤʳʤ) ʦʙʨʘʟʮʘʤ ʦʪʥʦʩʷʪʩʷ ʦʙʨʘʟʮʳ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʫʨʙʠʢʚʘʟʠʟʸʤʘ. 

ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʜʤʘʨʝʥʥʠʢʦʤ ʮʝʧʢʠʤ, ʦʜʫʚʘʥʯʠʢʦʤ ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʤ, ʧʦʣʳʥʴʶ, ʦʩʦʢʦʡ, ʢʣʝʚʝʨʦʤ ʩʨʝʜʥʠʤ ʠ ʧʘʩʪʫʰʴʝʡ ʩʫʤʢʦʡ. ʇʦʜʨʦʩʪ ʚʳʩʘʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ-

ʛʦʪʦʚʣʝʥʥʳʭ ʛʘʟʦʥʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʫʨʙʠʢʚʘʟʠʟʸʤ, ʩʧʝʮʠʘʣʴʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ. 

ʅʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʫʨʙʠʢʚʘʟʠʟʝʤʦʚ: ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢ ʢʘʢ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶ-

ʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʭʚʦʡʥʳʭ ʜʝʨʝʚʴʝʚ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʚʣʘʛʦʣʶʙʠʚʦʡ Pinus sibirica (D.), 

ʚʣʘʞʥʦʩʪʴ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʪʝʨʤʦʩʪʘʪʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ (ɻʆʉʊ 28268-89). ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʣʘʛʘ ʚ 

ʧʦʯʚʝ, ʘ ʪʘʢʞʝ ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʡ 

ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʩʠʪʦʚʳʤ ʤʝʪʦʜʦʤ (ɻʆʉʊ 12536-79), ʜʣʷ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʈʫʪʢʦʚ-

ʩʢʦʛʦ (ɻʆʉʊ 12536-79). ʂʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʛʫʤʫʩʘ ʠ ʧʣʦʜʦʨʦʜʠʷ ʚ ʧʦʯʚʝ, 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʤʝʪʦʜʫ ʊʶʨʠʥʘ (ɻʆʉʊ 26213-91). ʆʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʝʤ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ ʷʚʣʷ-

ʶʪʩʷ ʩʦʣʠ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʢʘʢ ʨʝʘʛʝʥʪʳ ʘʥʪʠʛʦʣʦʣʝʜʘ ʥʘ ʜʦʨʦʛʘʭ, ʧʦʵʪʦʤʫ ʥʘʣʠʯʠʝ ʭʣʦʨʠʜʦʚ ʚ ʦʙ-

ʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʠʢʦʡ ɻʆʉʊ 26425-85. 
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ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʘʢʪʦʨʦʚ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʢʝʜʨʦʚʦʡ ʚ ʛʦʨʦʜ-

ʩʢʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʫʨʙʠʢʚʘʟʠʟʸʤʦʚ ʠ ʩʨʘʚʥʝʥʳ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʦʯʚʘʤʠ. ʊʘʢ 

ʢʘʢ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʦʟʜʘʶʱʠʤ ʦʩʦʙʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘ-

ʥʠʷ ʭʚʦʡʥʦʛʦ ʜʝʨʝʚʘ, ʙʳʣʠ ʩʨʘʚʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʨʦʙʥʳʭ 

ʧʣʦʘɦʜʢʘʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʨʠʩ. 2).  
 

 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʚʣʘʞʥʦʩʪʠ ʚ ʫʨʙʠʢʚʘʟʠʟʸʤʘʭ ʠ ʦʨʛʘʥʦ-ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʯʚʘʭ, % 

ɺʣʘʞʥʦʩʪʴ ʚ ʫʨʙʠʢʚʘʟʠʟʸʤʘʭ ʚ ʪʨʠ ʨʘʟʘ ʥʠʞʝ ʚʣʘʞʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ. ʅʝʜʦʩʪʘʪʦʢ ʚʣʘʞ-

ʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʥʠʟʢʦʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʩʘʞʝʥʮʝʚ Pinus sibirica.  

ʅʘ ʚʣʘʛʦʟʘʧʘʩ ʧʦʯʚ ʚʣʠʷʶʪ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʯʚ. ʅʘʤʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʩʢʘ ʠ ʛʣʠʥʳ (ʨʠʩ. 3, 4) ʚ ʫʨʙʠʢʚʘʟʠʟʸʤʘʭ ʠ ʦʨʛʘʥʦ-ʢʨʠʦʤʝʪʘʤʦʨ-

ʬʠʯʝʩʢʦʡ ʧʦʯʚʝ (ʂʄ).  

 

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʩʢʘ ʚ ʫʨʙʠʢʚʘʟʠʟʸʤʘʭ ʠ ʦʨʛʘʥʦ-ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʯʚʘʭ, % 

ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦʯʚʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʦʤ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʠʟʢʦʡ 

ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʫʙʩʪʨʘʪʦʚ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʢʦʨʝ-

ʥʝʥʠʷ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ. 

 

ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʚ ʫʨʙʠʢʚʘʟʠʟʸʤʘʭ ʠ ʦʨʛʘʥʦ-ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʯʚʘʭ, % 

ʈʝʟʫʣʴʪʘʪʳ ʠʟ ʨʠʩʫʥʢʘ 4 ʧʦʢʘʟʳʚʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʚ ʧʦʯʚʘʭ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠ-

ʷʝʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʟʘʜʝʨʞʠʚʘʪʴ ʚʦʜʫ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʘʞʝʥʮʝʚ Pinus sibirica ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʣʘʙʦʫʚʣʘʞʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʵʪʦʪ ʬʘʢʪʦʨ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʘʞʝʥʮʝʚ. 
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ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʨʦʜʘ (ʨʠʩ. 5) ʚ ʫʨʙʠʢʚʘ-

ʟʠʟʸʤʘʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʦʨʛʘʥʦ-ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʯʚ (ʂʄ). 

 

ʈʠʩ. 5. ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʨʦʜʘ ʚ ʫʨʙʠʢʚʘʟʠʟʸʤʘʭ ʠ ʦʨʛʘʥʦ-ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʯʚʘʭ, % 

ʂʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʥʘ ʢʦʨʥʝʦʙʠʪʘʝʤʦʡ ʛʣʫʙʠʥʝ ʚ ʦʨʛʘʥʦ-ʢʨʠʦʤʝʪʘ-

ʤʦʨʬʠʯʝʩʢʠʭ ʧʦʯʚʘʭ ʚʳʰʝ ʚ 3 ʨʘʟʘ, ʯʝʤ ʫ ʫʨʙʠʢʚʘʟʠʟʸʤʦʚ. ʆʜʥʘʢʦ, ʩʯʠʪʘʝʤ ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʢʦʩʚʝʥʥʳʤ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʛʫʤʠʬʠʢʘʮʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʧʨʦ-

ʮʝʩʩʘʤʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʦ ʚʨʝʤʝʥʥʦʤ ʧʝʨʠʦʜʝ. ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʨʦʜʘ ʜʣʷ 

ʫʨʙʠʢʚʘʟʠʟʸʤʘ ʧʦʢʘʟʳʚʘʶʪ ʚʢʣʶʯʝʥʥʳʝ ʚ ʧʝʩʯʘʥʳʡ ʩʫʙʩʪʨʘʪ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʯʘʩʪʠʮʳ ʪʦʨʬʘ, 

ʫʛʦʣʴʢʦʚ, ʯʪʦ ʜʘʝʪ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʫʛʣʝʨʦʜʘ. ɺ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʯʚʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʜʚʠ-

ʞʝʥʠʷ ʛʫʤʫʩʘ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ, ʬʠʢʩʠʨʫʝʪʩʷ ʛʫʤʠʬʠʢʘʮʠʷ ʚ ʩʝʨʦʤ ʦʪʪʝʥʢʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ.  

ʂʦʩʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ (ʛʦʨʦʜʩʢʦʡ) ʩʨʝʜʳ. ʇʨʠ ʩʨʘʚʥʝ-

ʥʠʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʭʣʦʨʠʜʘʤʠ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʟʘʛʨʷʟʥʠ-

ʪʝʣʷ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʛʘʟʦʥʳ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʣʠʰʴ ʥʘ 2 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ ʠʤʝʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʠʜʦʚ (ʨʠʩ. 6).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʫʨʙʠʢʚʘʟʠʟʸʤʳ ʛʦʨʦʜʩʢʠʭ ʫʯʘʩʪʢʦʚ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚ. 

ɺ ʫʨʙʠʢʚʘʟʠʟʸʤʘʭ ʥʠʟʢʘʷ ʚʣʘʞʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʫʶʪ ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʮʳ. ʅʠʟʢʘʷ ʚʣʘʞʥʦʩʪʴ ʥʝ ʭʘʨʘʢ-

ʪʝʨʥʘ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʚʣʘʛʦʣʶʙʠʚʦʡ Pinus sibirica. ʇʦʯʚʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ ʛʦʨʦʜ-

ʩʢʠʭ ʫʨʙʠʢʚʘʟʠʟʝʤʦʚ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʦʤ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʠʟʢʦʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʩʫʙʩʪʨʘʪʦʚ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʢʦʨʝʥʝʥʠʷ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ ï ʦʨʛʘʥʦ-ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʧʣʦʜʦʨʦʜʠʝʤ, ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʘʭ 9,4 ï 70%, ʯʪʦ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪ ʵʪʠ ʧʦʯʚʳ ʦʪ ʧʦʯʚʝʥʥʳʭ 

ʩʫʙʩʪʨʘʪʦʚ ʛʦʨʦʜʩʢʠʭ ʫʯʘʩʪʢʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦ 4% ʫʛʣʝʨʦʜʘ. 

 

ʈʠʩ. 6. ʈʝʟʫʣʴʪʘʪʳ ʭʣʦʨʠʜʦʚ ʚ ʫʨʙʠʢʚʘʟʠʟʸʤʘʭ ʠ ʦʨʛʘʥʦ-ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʯʚʘʭ, ʤʛ/ʣ 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʣʘʛʦʥʘʜʝʞʥʳʡ ʧʦʜʨʦʩʪ ʥʘʭʦʜʠʪʩʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʘ ʚʳʜʝʣʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʆʨʠʦʥʘ ʧʦ ʫʣ. 60 ʣʝʪ ʆʢʪʷʙʨʷ ʠ ʧʘʨʢʘ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʢ ʜʦʨʦʛʝ, ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʫʛʥʝʪʝʥʥʳʭ ʩʦʩʝʥ ʙʦʣʴʰʝ. ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʩ ʛʦʨʦʜʩʢʦʡ, ʪʦ ʚ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʚʣʘʞʥʦʩʪʠ ʤʝʥʴʰʝ ʚ 2ï3 ʨʘʟʘ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʯʘʩʪʠʮʳ ʤʫʩʦʨʘ, ʯʝʛʦ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ (ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʠʥʦʨʦʜʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʷʚʣʷʣʠʩʴ ʩʪʝʢʣʦ, ʢʠʨʧʠʯ, ʢʦʥ-

ʛʣʦʤʝʨʘʪʳ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʯʘʩʪʠʮ ʠ ʞʝʣʝʟʦ), ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʢʨʘʡʥʝ ʤʘʣʦ, ʢʘʢ ʠ ʦʨʛʘʥʠʢʠ, ʠʩ-

ʩʣʝʜʫʝʤʳʝ ʥʘʤʠ ʭʣʦʨʠʜʳ (ʧʨʦʠʟʚʦʜʥʦʝ ʩʨʝʜʩʪʚ ʦʪ ʛʦʣʦʣʝʜʘ ʠ ʦʩʝʜʘʥʠʷ ʧʳʣʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛ) 
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ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʜʚʫʭ ʫʯʘʩʪʢʘʭ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʜʦʨʦʛʘʤ. ɺʩʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, 

ʯʪʦ ʩʦʟʜʘʚʘʝʤʳʝ ʚ ʛʦʨʦʜʝ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ Pinus sibirica (D.). ʊʘʢʞʝ, 

ʧʨʘʚʠʣʘ ʝʝ ʚʳʩʘʜʢʠ ʥʘ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʥʝ ʩʦʙʣʶʜʘʶʪʩʷ. ɽʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʛʨʘʞʜʘʥ ʚ ʪʦʤ, ʢʘʢ ʙʦʣʝʝ ʫʜʘʯʥʦ ʧʦʩʘʜʠʪʴ 

ʜʘʥʥʫʶ ʢʫʣʴʪʫʨʫ ʚʦ ʚʨʝʤʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʟʝʣʝʥʝʥʠʝ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʩʘʞʝʥʮʝʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ, ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʉɸʊʋ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʚ 

ʛʦʨʦʜʝ ʠ ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʘ-

ʞʝʥʮʝʚ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʢʝʜʨʦʚʦʡ. 
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ɸ.ɸ. ʄʘʣʴʛʠʥʘ, ʕ.ɸ. ʂʫʟʥʝʮʦʚʘ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʆɽ 

ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀɽ ʇʃʆʑɸɼʅʓʍ 

ʆɹʒɽʂʊʆɺ 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʫʱʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʨʘʩ-

ʢʨʳʪʦ ʧʦʥʷʪʠʝ ʧʣʦʱʘʜʥʦʛʦ ʦʙʲʝʢʪʘ ʢʘʢ ʦʙʲʝʢʪʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ 

ʦʧʠʩʘʥʳ ʵʪʘʧʳ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʧʣʦʱʘʜʥʦʡ ʦʙʲʝʢʪ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦ-

ʜʝʣʴ, ʮʠʬʨʦʚʘʥʠʝ, ʛʝʦʜʘʥʥʳʝ. 

 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ï ʨʘʟʜʝʣ ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ, ʦʭʚʘʪʳʚʘʶ-

ʱʠʡ ʪʝʦʨʠʶ ʠ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʮʠʬʨʦʚʳʭ ʠ ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʢʘʨʪ, ʜʨʫʛʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭ-

ʥʦʣʦʛʠʡ [1]. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʛʝʦʠʥ-

ʬʦʨʤʘʮʠʠ (ɻʀ), ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ (ɻʀʄ), ʩʦʟʜʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʳʭ ʙʘʥʢʦʚ ʜʘʥʥʳʭ (ʊɹɼ), ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʤʝʩʪʥʦʩʪʠ (ʎʂʄ) ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ (ʕʂ) 

(ʨʠʩ. 1). 

ʊʨʘʜʠʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠʥʬʦʨʤʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ 

ʯʝʣʦʚʝʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ, ʪʦ ʝʩʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʢʦʤʧʴʶʪʝʨʥʫʶ ʦʙ-

ʨʘʙʦʪʢʫ ʜʘʥʥʳʭ. 
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ʈʠʩ. 1. ʕʪʘʧʳ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ï ʵʪʦ ʚʠʜʠʤʳʝ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʘʶʪʩʷ 

ʯʝʪʳʨʝ ʪʠʧʘ ʚʠʜʠʤʳʭ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʤʝʩʪʥʦʩʪʠ: 

- ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʦʪʨʘʩʣʝʚʳʝ ʦʙʲʝʢʪʳ: ʜʦʤʘ, ʣʝʩʘ, 

ʨʝʢʠ, ʜʦʨʦʛʠ, ʪʝʨʨʠʪʦʨʠʠ, ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʠ ʪ. ʜ.; 

- ʨʘʟʣʠʯʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ: ʚʝʯʥʘʷ ʤʝʨʟʣʦʪʘ, ʩʥʝʞʥʳʡ ʧʦ-

ʢʨʦʚ, ʥʘʚʦʜʥʝʥʠʝ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʪ.ʜ.; 

- ʧʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ: ʟʘʛʨʷʟʥʝʥʠʝ ʠʣʠ ʵʨʦʟʠʷ ʧʦʯʚ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʟʘʙʦʣʘʯʠ-
ʚʘʥʠʝ, ʫʨʙʘʥʠʟʘʮʠʷ, ʤʠʛʨʘʮʠʷ ʠ ʪ.ʜ.; 

- ʩʦʙʳʪʠʷ: ʮʫʥʘʤʠ, ʘʚʪʦʢʘʪʘʩʪʨʦʬʳ, ʧʘʜʝʥʠʝ ʤʝʪʝʦʨʠʪʘ, ʚʦʝʥʥʦʝ ʩʨʘʞʝʥʠʝ ʠ ʪ.ʜ. 

ɺ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʘʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʬʦʨʤʘʪʘ:  

- ʚʝʢʪʦʨʥʳʡ (ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 
ʚʠʜʝ ʥʘʙʦʨʘ ʚʝʢʪʦʨʦʚ, ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʠ (X, Y) ʠʣʠ ʪʨʦʡʢʘʤʠ (X, Y, H) ʢʦʦʨʜʠʥʘʪ); 

- ʨʘʩʪʨʦʚʳʡ (ʧʨʝʜʧʦʣʘʛʘʝʪ ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʯʝʝʢ ʨʘʩʪʨʘ (ʧʠʢʩʝʣʦʚ) ʩ ʧʨʠʩʚʦʝʥʥʳʤʠ ʠʤ ʢʘʢʠʭ-ʣʠʙʦ ʟʥʘʯʝʥʠʡ). 

ɺʩʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʚ ʚʝʢʪʦʨʥʦʤ ʬʦʨʤʘʪʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʦʜʥʦʤʫ ʠʟ ʯʝʪʳʨʝʭ 

ʚʠʜʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ: 

- ʪʦʯʝʯʥʳʝ ʦʙʲʝʢʪʳ (ʪʦʯʢʠ); 

- ʣʠʥʝʡʥʳʝ ʦʙʲʝʢʪʳ (ʣʠʥʠʠ); 

- ʧʦʣʠʛʦʥʘʣʴʥʳʝ (ʧʣʦʱʘʜʥʳʝ) ʦʙʲʝʢʪʳ (ʧʦʣʠʛʦʥʳ ʠʣʠ ʧʣʦʱʘʜʠ); 

- ʧʦʚʝʨʭʥʦʩʪʠ (ʨʝʣʴʝʬʳ) ï ʪʨʝʭʤʝʨʥʳʡ ʦʙʲʝʢʪ. 

ʊʠʧ ʣʦʢʘʣʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ ʦʙʲʝʢʪʘ ʠ ʦʪ ʤʘʩʰʪʘʙʘ ʩʦʟʜʘʚʘʝʤʦʡ ʛʝʦʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ʂʘʞʜʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʧʝʨʠʤʝʪʨʘ (Pr) ʠ ʧʣʦʱʘʜʠ (Pl). 

ʆʪʥʝʩʝʥʠʝ ʠʭ ʢ ʘʥʘʣʦʛʠʯʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ (Pr)n ʠ (Pl)n ʩʦʟʜʘʚʘʝʤʦʡ ʤʦʜʝʣʠ ʟʘʜʘʥʥʦʛʦ 

ʤʘʩʰʪʘʙʘ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʣʦʢʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ: 

1. ɽʩʣʠ (Pr) < (Pr)n ʠ (Pl) < (Pl)n, ʪʦ ʦʙʲʝʢʪ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʪʦʯʝʯʥʦʛʦ ʠ ʟʘʜʘʝʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʦʜʥʦʡ ʪʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʮʝʥʪʨʝ ʩʠʤʤʝʪʨʠʠ ʦʙʲʝʢʪʘ. ʊʦʯʝʯʥʳʡ ʦʙʲʝʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʣʴʢʦ 

ʩʚʦʠʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʠ ʥʝ ʠʤʝʝʪ ʥʠ ʜʣʠʥʳ ʥʠ ʧʣʦʱʘʜʠ ï ʥʫʣʴʤʝʨʥʳʡ ʦʙʲʝʢʪ. 

2. ɽʩʣʠ (Pr) > (Pr)n ʠ (Pl) < (Pl)n, ʪʦ ʦʙʲʝʢʪ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʣʠʥʝʡʥʦʛʦ ʠ ʟʘʜʘʝʪʩʷ ʦʜʥʠʤ ʠʣʠ 

ʥʘʙʦʨʦʤ ʚʝʢʪʦʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʮʝʥʪʨʝ ʩʠʤʤʝʪʨʠʠ ʦʙʲʝʢʪʘ. ʃʠʥʝʡʥʳʡ ʦʙʲʝʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʚʦʠʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ, ʠʤʝʝʪ ʜʣʠʥʫ, ʥʦ ʥʝ ʠʤʝʝʪ ʧʣʦʱʘʜʠ ï ʦʜʥʦʤʝʨʥʳʡ ʦʙʲʝʢʪ. 

3. ɽʩʣʠ (Pr) > (Pr)n ʠ (Pl) > (Pl)n, ʪʦ ʦʙʲʝʢʪ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʧʣʦʱʘʜʥʦʛʦ ʠ ʟʘʜʘʝʪʩʷ ʥʘʙʦʨʦʤ 

ʚʝʢʪʦʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʝʛʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ. ʇʣʦʱʘʜʥʦʡ ʦʙʲʝʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʝʤ, ʠʤʝʝʪ ʜʣʠʥʫ ʠ ʧʣʦʱʘʜʴ, ʪʦ ʝʩʪʴ ʵʪʦ ʜʚʫʤʝʨʥʳʡ ʦʙʲʝʢʪ.  
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ʇʨʘʚʠʣʘ ʮʠʬʨʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʥʘʨʷʜʫ ʩ ʬʦʨʤʘʪʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʠ-

ʩʪʝʤʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʦʩʥʦʚʫ ʛʝʦʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ [2].  

ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʪʘʢʦʡ 

ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʦʙʲʝʢʪʳ ʚʩʝʛʜʘ ʙʳʣʠ ʦʧʠʩʘʥʳ ʦʜʠʥʘʢʦʚʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʧʦʣʥʠʪʝʣʷ. 

ʇʨʠ ʮʠʬʨʦʚʘʥʠʠ (ʪʦ ʝʩʪʴ ʮʠʬʨʦʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ 

ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ, ʩ ʢʘʢʦʛʦ ʤʝʩʪʘ ʥʘʜʦ ʮʠʬʨʦʚʘʪʴ ʦʙʲʝʢʪ, ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʢʘʢʦʤ ʤʝʩʪʝ ʥʘʜʦ 

ʙʨʘʪʴ ʪʦʯʢʫ ʜʣʷ ʩʥʷʪʠʷ ʢʦʦʨʜʠʥʘʪ, ʢʘʢʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʜʦ ʟʘʜʘʚʘʪʴ ʠ ʪ. ʜ. 

ʇʨʘʚʠʣʘ ʮʠʬʨʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʜʣʷ ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʅʘʧʨʘʚʣʝʥʠʝ ʮʠʬʨʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʳʤ (ʥʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ 

ʮʠʬʨʫʝʪʩʷ ʙʳʣ ʚʩʝʛʜʘ ʩʧʨʘʚʘ); 

2. ʇʨʘʚʠʣʦ ʮʠʬʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʛʨʘʥʠʮ ʦʙʲʝʢʪʘ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʜʳʨʦʢè): ʧʨʠ ʮʠʬʨʦʚʘʥʠʠ 

ʧʦ ʧʨʘʚʠʣʫ  ̄1 ʜʦʣʞʥʦ ʧʦʣʫʯʘʪʴʩʷ ʪʘʢ, ʯʪʦ ʚʥʝʰʥʠʝ ʛʨʘʥʠʮʳ ʠ ʚʥʫʪʨʝʥʥʠʝ ʛʨʘʥʠʮʳ ʙʫʜʫʪ ʦʮʠʬʨʦ-

ʚʘʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ; 

3. ʆʧʠʩʘʥʠʝ ʛʨʘʥʠʮ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ, ʢʘʢ ʥʘʙʦʨ ʛʨʘʥʠʮ ʨʘʟʥʳʭ ʧʦ ʩʝʤʘʥʪʠʢʝ 

ʦʙʲʝʢʪʦʚ; 

4. ʎʠʬʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʛʨʘʥʠʮʘ ʚʠʨʪʫʘʣʴʥʘ, ʪʦ ʝʩʪʴ ʚʠʟʫʘʣʴʥʦ ʦʪʩʫʪʩʪʚʫʝʪ (ʧʨʠʤʝʨ: 

ʙʦʣʦʪʦ, ʫʨʦʯʠʱʝ ʠ ʪ.ʜ.) ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʫʩʣʦʚʥʦ ʟʘʜʘʥʥʦʡ ʛʨʘʥʠʮʝ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʟʘʜʘʝʪʩʷ 

ʢʘʢ ʥʝʚʠʜʠʤʘʷ. 

ʇʨʦʮʝʩʩ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʙʦʨʝ ʠ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʦʙʥʦʚʣʝʥʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ, 

ʥʘʢʦʧʣʝʥʠʠ ʠ ʭʨʘʥʝʥʠʠ ʠʭ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʙʘʥʢʘʭ ʜʘʥʥʳʭ, ʧʦʜʛʦʪʦʚʢʠ ʠ ʚʳʜʘʯʠ ʧʦ ʟʘʧʨʦʩʘʤ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ [3]. 

ʉʙʦʨ ʛʝʦʜʘʥʥʳʭ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʦʜʘʤʠ: 

1. ɻʝʦʜʝʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ: 

Å ʵʣʝʢʪʨʦʥʥʘʷ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ; 

Å ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʩ ʧʦʤʦʱʴʶ GPS; 

Å ʥʘʟʝʤʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ. 

2. ʄʝʪʦʜʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ: 

Å ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʷ; 

Å ʮʠʬʨʦʚʘʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʩʥʠʤʢʦʚ. 

3. ʄʝʪʦʜʦʤ ʮʠʬʨʦʚʘʥʠʷ ʢʘʨʪ: 

Å ʩʢʘʥʠʨʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

Å ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʨʘʩʪʨʘ ʠ ʫʯʝʪ ʝʛʦ ʜʝʬʦʨʤʘʮʠʠ; 

Å ʚʝʢʪʦʨʠʟʘʮʠʷ ʧʦ ʨʘʩʪʨʫ (ʙʝʟ ʫʯʝʪʘ ʠʣʠ ʩ ʫʯʝʪʦʤ ʪʦʧʦʣʦʛʠʠ); 

Å ʚʚʦʜ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

Å ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʝʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʠ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ (ɻʀʄ) ʩʦʜʝʨʞʠʪ ʪʨʠ ʧʦʥʷʪʠʷ: 

- ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ï ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ (ʛʝʦ) ʠʥʬʦʨʤʘʮʠʠ; 

- ʤʦʜʝʣʴ (ʦʙʲʝʢʪ ʣʶʙʦʡ ʧʨʠʨʦʜʳ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʜʦʙʠʷ ʢ ʜʨʫʛʦʤʫ, ʤʦʜʝʣʠʨʫʝ-
ʤʦʤʫ, ʦʙʲʝʢʪʫ); 

- ʤʝʩʪʥʦʩʪʴ (ʤʦʜʝʣʠʨʫʝʤʳʤ ʦʙʲʝʢʪʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʦ: ʤʝʩʪʥʦʩʪʴ, ʪʝʨʨʠʪʦʨʠʷ). 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʪʝʨʤʠʥ çʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠè (ʎʄʄ), ʩʦʜʝʨʞʘʱʠʡ ʧʦʥʷʪʠʝ çʮʠʬʨʦ-

ʚʘʷè, ʪʦ ʝʩʪʴ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʮʠʬʨʦʚʦʡ (ʢʦʤʧʴʶʪʝʨʥʦ-ʯʠʪʘʝʤʦʡ) ʬʦʨʤʝ (ʨʠʩ. 2). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ (ʪʦʯʝʯʥʳʝ, ʣʠ-
ʥʝʡʥʳʝ, ʧʣʦʱʘʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʦʚʝʨʭʥʦʩʪʴ); 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʪʝʨʨʠʪʦʨʠʠ (ʧʦ ʫʯʘʩʪʢʘʤ, ʧʦ ʪʝʤʘʪʠʯʝʩʢʠʤ ʩʣʦʷʤ, ʧʦ ʧʣʘʥʰʝʪʘʤ); 

- ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʩʚʦʜʢʘ, ʩʰʠʚʢʘ, ʢʣʠʧʧʠʨʦʚʘʥʠʝ (ʚʳʨʝʟʘʥʠʝ ʧʦ ʟʘʜʘʥʥʳʤ ʛʨʘʥʠʮʘʤ). 

- ʉʦʟʜʘʥʠʝ ʠ ʚʝʜʝʥʠʝ ʙʘʥʢʘ ʜʘʥʥʳʭ: 

- ʦʨʛʘʥʠʟʘʮʠʷ (ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ) ʜʘʥʥʳʭ (ʧʦ ʪʝʤʘʤ, ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ, ʧʦ ʤʘʩʰʪʘʙʘʤ); 

- ʚʚʦʜ ʠ ʟʘʧʦʣʥʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ; 

- ʭʨʘʥʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ; 

- ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʤʠ, ʦʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʦʚ, ʧʦʠʩʢ, ʚʳʙʦʨʢʘ, ʩʦʨʪʠʨʦʚʢʘ ʠ ʚʳʜʘʯʘ ʜʘʥ-

ʥʳʭ; 
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- ʩʦʭʨʘʥʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʟʘʱʠʪʘ ʜʘʥʥʳʭ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʠʩʢʘʞʝʥʠʷ ʠʣʠ 
ʧʦʪʝʨʠ; 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʥʘʚʠʛʘʮʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ï ʵʪʦ ʧʦʜʛʦʪʦʚʢʘ ʠ ʚʳʜʘʯʘ ʛʝʦ-

ʠʥʬʦʨʤʘʮʠʠ: 

- ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʚ ʟʘʜʘʥʥʳʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʠ ʚʳʜʘʯʘ ʧʦ ʟʘʧʨʦʩʘʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦ-
ʜʝʣʝʡ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʯʘʩʪʢʠ ʠ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ; 

- ʛʝʥʝʨʘʮʠʷ ʠ ʚʳʜʘʯʘ ʧʦ ʟʘʧʨʦʩʘʤ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʩʦʜʝʨʞʘʥʠʷ; 

- ʨʘʩʪʝʨʠʟʘʮʠʷ ʠ ʚʳʜʘʯʘ ʧʦ ʟʘʧʨʦʩʘʤ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʩʦʜʝʨʞʘʥʠʷ. 

 

ʈʠʩ. 2. ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ 

ʉʦʟʜʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ï ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦ-

ʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʥʘʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ, 

ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʩʝʭ ʚʠʜʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʝʨʣʷʥʪ ɸ.ʄ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. ʄ., 1997. 64 ʩ. 

2. ʃʠʩʠʮʢʠʡ ɼ.ɺ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʤʝʩʪʥʦʩʪʠ. ʄ., ʅʝʜʨʘ, 1988. 259 ʩ.  

3. ʂʘʨʧʠʢ ɸ.ʇ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨʨʠ-
ʪʦʨʠʡ // ʄʦʥʦʛʨʘʬʠʷ. ʅʦʚʦʩʠʙʠʨʩʢ, ʉɻɻɸ, 2004. 260 ʩ. 
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ɹ.ɸ. ʉʝʨʝʜʦʚʩʢʠʭ, ʅ.ɸ. ʅʝʚʦʣʠʥ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʀ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀɽ 

ʈʋʉʃʆɺʓʍ ɼɽʌʆʈʄɸʎʀʁ ʈɽʂʀ ʂʆʅɼʓ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʫʩʣʦʚʳʭ ʜʝʬʦʨʤʘ-

ʮʠʡ ʨʝʢʠ ʂʦʥʜʳ, ʧʨʦʪʝʢʘʶʱʝʡ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘï

ʖʛʨʳ, ʧʨʦʚʝʜʝʥʥʳʭ ʘʚʪʦʨʦʤ ʚ 2018-2019 ʛʛ. ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʤʝʩʪʦ-

ʧʦʣʦʞʝʥʠʷ ʨʫʩʣʘ ʂʦʥʜʳ ʟʘ ʧʝʨʠʦʜ ʩ 1988 ʧʦ 2019 ʛʦʜʳ ʤʝʪʦʜʦʤ ʥʘʣʦʞʝʥʠʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʢʘʨʪ 

ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʩʤʦʩʥʠʤʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʫʯʘʩʪʢʠ; ʜʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ; ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʫʩʣʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ; ʦʧʦʨʥʳʝ ʨʝʧʝʨʳ.  

 

ʉʪʘʪʴʷ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ʈʌʌʀ  ̄18-45-860001. 

 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦ ʛʨʘʥʪʫ ʈʌʌʀ  ̄18-45-860001 çʇʨʠʨʦʜʥʳʝ ʦʧʘʩʥʦʩʪʠ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ-ʖʛʨʳ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ: ʢʦʤʧʣʝʢʩʥʦʝ ʠ ʨʘʮʠʦ-

ʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè ʚ ʪʝʯʝʥʠʝ ʣʝʪʥʠʭ ʩʝʟʦʥʦʚ 2018ï2019 ʛʛ. ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʣʝʚʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʜʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʨʝʢʠ ʂʦʥʜʳ ʩ ʮʝʣʴʶ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩʦ-

ʩʪʦʷʥʠʷ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ-ʖʛʨʳ ʦʪ ʨʘʟʨʫʰʝʥʠʷ. 

ʈʝʢʘ ʂʦʥʜʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʣʝʚʳʤ ʧʨʠʪʦʢʦʤ ʨ. ʀʨʪʳʰ, ʧʨʦʪʝʢʘʝʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʉʦ-

ʚʝʪʩʢʦʛʦ, ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʠ ʂʦʥʜʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʝʝ ʙʘʩʩʝʡʥ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ-ʖʛʨʳ. ɺ 2018 ʛʦʜʫ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʨʘʟ-

ʨʫʰʝʥʠʷ ʙʝʨʝʛʦʚ, ʜʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ ʚʦʜʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʪʘʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢ-

ʪʦʚ, ʢʘʢ ʧʦʩʝʣʦʢ ɺʳʢʘʪʥʦʡ (ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʨʘʡʦʥ), ʛʦʨʦʜʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ʂʦʥʜʠʥʩʢʦʝ, ʜʝʨʝʚʥʷ 

ʀʣʴʠʯʝʚʢʘ, ʩʝʣʦ ɹʦʣʯʘʨʳ, ʩʝʣʦ ɸʣʪʘʡ, ʜʝʨʝʚʥʷ ʂʘʤʘ (ʂʦʥʜʠʥʩʢʠʡ ʨʘʡʦʥ) [5]. 

ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ 

ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʟʘʢʨʝʧʣʝʥʳ ʦʧʦʨʥʳʝ ʨʝʧʝʨʳ ʩ ʪʦʯʥʦʡ ʧʨʠʚʷʟʢʦʡ ʢʦʦʨʜʠʥʘʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʠ-

ʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ GPS ʥʘʚʠʛʘʪʦʨʘ GARMIN. ʇʨʦʠʟʚʝʜʝʥʳ ʟʘʤʝʨʳ ʙʝʨʝ-

ʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ. 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2019 ʛʦʜʘ ʚ ʭʦʜʝ ʧʦʚʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʨ.ʂʦʥʜʳ ʙʳʣʠ ʚʳʧʦʣ-

ʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ:  

1) ʇʨʦʠʟʚʝʜʝʥʦ ʥʘʪʫʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠ ʬʦʪʦʬʠʢʩʘʮʠʠ 

ʠʟʤʝʥʝʥʠʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʫʯʘʩʪʢʘʭ, ʟʘʣʦʞʝʥʥʳʭ ʚ 2018 ʛʦʜʫ (ʜʝʨʝʚʥʷ ʂʘʤʘ, ʜʝ-

ʨʝʚʥʷ ʀʣʴʠʯʝʚʢʘ, ʧʦʩʝʣʦʢ ɺʳʢʘʪʥʦʡ, ʧʦʩʝʣʦʢ ɹʦʣʯʘʨʳ). 

2) ʆʨʛʘʥʠʟʦʚʘʥʦ ʟʘʣʦʞʝʥʠʝ ʥʦʚʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʫʯʘʩʪʢʦʚ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʧʦʜʚʝʨʞʝʥ-

ʥʳʭ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʜ, ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʂʦʥʜʳ (ʩʝʣʦ ʖʤʘʩ, ʩʝʣʦ ʉʦʪʥʠʢ, ʩʝʣʦ 

ʗʤʢʠ, ʧʦʩʝʣʦʢ ʄʝʞʜʫʨʝʯʝʥʩʢʠʡ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʇʦʚʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʫʯʘʩʪʢʦʚ, ʟʘʣʦʞʝʥʥʳʭ ʚ 2018 ʛʦʜʫ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʝ-

ʬʦʨʤʘʮʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʨʝʢʠ ʂʦʥʜʳ ʧʨʦʛʨʝʩʩʠʨʫʝʪ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʝʣʝ ɹʦʣʯʘʨʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜ-

ʤʳʚʘ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʥʘ ʫʯʘʩʪʢʝ ʧʨʠʩʪʘʥʠ ʧʨʦʠʟʦʰʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʤʦʠʥʳ, ʦʙʨʫʰʝʥʠʝ ʯʘʩʪʠ ʩʢʣʦʥʘ 

ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʩʘʜʢʝ ʠ ʨʘʟʨʫʰʝʥʠʶ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʠʟ ʙʝʪʦʥʥʳʭ 

ʧʣʠʪ (ʨʠʩ.1). ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʨʝ-

ʧʝʨʘ, ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʚ 2018 ʛʦʜʫ (59 48'56,9'' ʩ.ʰ., 68 47'47,3'' ʚ.ʜ) ʚ 80 ʤʝʪʨʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʧʨʠʯʘʣʘ 

ʪʝʧʣʦʭʦʜʘ çɿʘʨʷè ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʨ.ʂʦʥʜʳ ʜʦ ʙʨʦʚʢʠ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ [5]. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʨʝʧʝʨʘ ʜʦ 

ʙʨʦʚʢʠ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ ʚ 2018 ʛ. ʩʦʩʪʘʚʣʷʣʦ 7,0 ʤʝʪʨʘ, ʚ 2019 ʛʦʜʫ ï 7,22 ʤʝʪʨʘ. ʉʢʦʨʦʩʪʴ ʨʘʟʤʳʚʘ ï 

0,22 ʤ/ʛʦʜ. 
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ɸ. ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ʂʦʥʜʘ ʚ ʨʘʡʦʥʝ ʧʦʩ. ɹʦʣʯʘʨʳ  

(2018 ʛ.) 

ɹ. ʈʘʟʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ (2019 ʛ.) 

ʈʠʩ. 1. ɼʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ (ʧʦʩ. ɹʦʣʯʘʨʳ) (ʬʦʪʦ ʘʚʪʦʨʘ) 

ɺ ʩʝʣʝ ɸʣʪʘʡ ʜʝʬʦʨʤʘʮʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʘʛʣʷʜʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʩʥʠʤʢʘʭ 

ʜʝʨʝʚʷʥʥʦʛʦ ʧʨʠʯʘʣʘ ʚ ʨʘʡʦʥʝ ʧʨʠʩʪʘʥʠ ʪʝʧʣʦʭʦʜʘ çɿʘʨʷè ï ʟʘʤʝʪʥʦ ʦʪʩʪʫʧʣʝʥʠʝ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ, 

ʧʨʠʚʝʜʰʝʝ ʢ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠʯʘʣʘ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʟʘ-

ʢʨʝʧʣʝʥ ʨʝʧʝʨ (ʞʝʣʝʟʥʳʡ ʩʪʦʣʙ ʫʢʘʟʘʪʝʣʷ ʧʨʠʩʪʘʥʠ). ʅʘʭʦʜʠʪʩʷ ʚ 10ï25 ʤʝʪʨʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʧʨʠ-

ʯʘʣʘ ʪʝʧʣʦʭʦʜʘ çɿʘʨʷè ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʨ. ʂʦʥʜʘ. ʂʦʦʨʜʠʥʘʪʳ: ʰʠʨʦʪʘ ï 60 20'00,9'' ʩ.ʰ.,68 57'52,7'' 

ʚ.ʜ. ɸʙʩʦʣʶʪʥʘʷ ʦʪʤʝʪʢʘ ï 30 ʤ (ɹʉ). ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʨʝʧʝʨʘ (ʞʝʣʝʟʥʳʡ ʩʪʦʣʙ ʫʢʘʟʘʪʝʣʷ ʧʨʠʩʪʘʥʠ ʚ 10ï

25 ʤʝʪʨʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʧʨʠʯʘʣʘ ʪʝʧʣʦʭʦʜʘ çɿʘʨʷè ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʨ. ʂʦʥʜʘ, ʢʦʦʨʜʠʥʘʪʳ: ʰʠʨʦʪʘ 

ï 60 20'00,9'' ʩ.ʰ.,68 57'52,7'' ʚ.ʜ.) [5]. ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʙʨʦʚʢʠ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ ï 15,00 ʤ (2018 ʛ.) ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ï 14,65 ʤ (2019 ʛ.) (ʨʠʩ. 2). 
 

   

ɸ. ʉʦʩʪʦʷʥʠʝ ʧʨʠʯʘʣʘ  

(ʘʚʛʫʩʪ, 2018 ʛ.) 

ɹ. ʉʦʩʪʦʷʥʠʝ ʧʨʠʯʘʣʘ  

(ʠʶʣʴ, 2019 ʛ.) 

ɺ. ɺʝʣʠʯʠʥʘ ʦʪʩʪʫʧʣʝʥʠʷ ʙʝʨʝʛʘ ï 0.35 ʤ  

ʈʠʩ. 2. ɼʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ (ʩʝʣʦ ɸʣʪʘʡ) (ʬʦʪʦ ʘʚʪʦʨʘ) 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʜʝʬʦʨʤʘʮʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʂʦʥʜʳ 

ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ɺʳʢʘʪʥʦʡ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʨʘʡʦʥʘ. ɺʳʩʦʪʘ ʙʝʨʝʛʘ ʦʪ 2 ʜʦ 4 ʤ, ʜʣʠʥʘ ʫʯʘʩʪʢʘ 

ʦʙʨʫʰʝʥʠʷ 800 ʤ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚ 2018 ʛ. ʟʘʢʨʝʧʣʝʥ 

ʨʝʧʝʨ (ʞʝʣʝʟʥʳʡ ʩʪʦʣʙ ʫʢʘʟʘʪʝʣʷ ʧʨʠʩʪʘʥʠ). ʅʘʭʦʜʠʪʩʷ ʚ 10ï25 ʤʝʪʨʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʧʨʠʯʘʣʘ ʪʝʧ-

ʣʦʭʦʜʘ çɿʘʨʷè ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʨ.ʂʦʥʜʘ. ʂʦʦʨʜʠʥʘʪʳ: ʰʠʨʦʪʘ ï 60 38'39,5'' ʩ.ʰ., 69 33'25,2'' ʚ.ʜ. ʈʘʩ-

ʩʪʦʷʥʠʝ ʦʪ ʨʝʧʝʨʘ ʜʦ ʙʨʦʚʢʠ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ ï 8,00 ʤ (02.08.2018 ʛ.), 7,48 ʤ (27.07.2019 ʛ.) [5]. ʅʘ 

ʫʯʘʩʪʢʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʨʦʤʦʠʥʳ ʠ ʨʘʟʨʫʰʝʥʠʝ ʙʝʨʝʛʘ (ʨʠʩ. 3). 
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ɸ. ʉʦʩʪʦʷʥʠʝ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ (ʘʚʛʫʩʪ, 2018 ʛ.) ɹ. ʉʦʩʪʦʷʥʠʝ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ (ʠʶʣʴ, 2019 ʛ.) 

  
ɺ. ɹʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ (ʬʦʪʦ 2011 ʛ.) [3] ɻ. ɹʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ  

(ʬʦʪʦ 2019 ʛ.) 

ʈʠʩ. 3.  ɼʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ (ʧʦʩ. ɺʳʢʘʪʥʦʡ) (ʬʦʪʦ ʘʚʪʦʨʘ) 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦʜʦʪʦʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ, ʥʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʠ ʜʘʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ) ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʫʯʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ [2]. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʣʩʷ 

ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʤʘʪʝʨʠʘʣʫ ʤʘʩʰʪʘʙʘ ʦʪ 1:5000 ʜʦ 1:25000. ɼʣʷ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘʣʦʞʝʥʠʝ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʢʘʨʪ 

ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʚ ʧʨʦʛʨʘʤʤʝ Google Earth ʠʣʠ SAS.Planet.Release.160606 [6]. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʘʚʠʛʘʮʠʦʥʥʘʷ (ʣʦʮʤʘʥ-

ʩʢʘʷ) ʢʘʨʪʘ ʨʝʢʠ ʂʦʥʜʘ (ʦʪ 760 ʢʤ ʜʦ ʫʩʪʴʷ), ʚʳʧʫʱʝʥʥʘʷ ʀʨʪʳʰʩʢʠʤ ʙʘʩʩʝʡʥʦʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʫʪʠ 

ɻʣʘʚʚʦʜʧʫʪʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʈʉʌʉʈ ʚ 1988 ʛʦʜʫ. ʃʠʩʪʳ ʢʘʨʪʳ ʩʦʩʪʘʚʣʝʥʳ ʚ ʧʨʦʝʢʮʠʠ 

ɻʘʫʩʩʘ ʚ ʤʘʩʰʪʘʙʝ 1:10 000 [4]. 

ʉʦʟʜʘʥʠʝ ʥʘʢʣʘʜʳʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚʳʧʦʣʥʷʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ [6]. 

1) ɺ ʦʢʥʝ 3D-ʧʨʦʩʤʦʪʨʘ ʧʨʦʛʨʘʤʤʳ SAS.Planet.Release.160606 ʚʳʙʠʨʘʣʩʷ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʳʡ 

ʥʫʞʥʦ ʥʘʣʦʞʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʠʯʝʤ, ʫʛʦʣ ʧʨʦʩʤʦʪʨʘ ʢʘʨʪʳ ʜʦʣʞʝʥ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʫʛʣʫ ʧʨʦʩʤʦʪʨʘ ʥʘʢʣʘʜʳʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ.  

2) ʈʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʘʩʰʪʘʙʦʤ ʢʘʨʪʳ. 

3) ɿʘʜʘʚʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʪʝʧʝʥʴ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʥʘʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʧʨʦ-

ʟʨʘʯʥʳʤ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʚʠʜʝʪʴ ʠ ʜʝʪʘʣʠ ʩʘʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʠ ʨʫʩʣʦʚʳʝ ʧʨʦʮʝʩʩʳ ʧʦʜ ʥʠʤ. 

4) ʉ ʧʦʤʦʱʴʶ ʣʠʥʝʡʥʳʭ ʟʥʘʢʦʚ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʫʩʣʘ ʨʝʢʠ: çʩʪʘʨʦʛʦè (ʥʘ ʣʦʮ-

ʤʘʥʩʢʦʡ ʢʘʨʪʝ 1988 ʛʦʜʘ) ï ʧʫʥʢʪʠʨʦʤ, ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘ ʢʦʩʤʦʩʥʠʤʢʝ ï ʩʧʣʦʰʥʦʡ ʣʠʥʠʝʡ (ʨʠʩ. 4). 
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ɸ. ʋʯʘʩʪʦʢ ʧʦʩ. ɹʦʣʯʘʨʳ ɹ. ʋʯʘʩʪʦʢ ʧʦʩ. ʂʦʥʜʠʥʩʢʦʝ 

ʈʠʩ. 4. ʂʘʨʪʦʩʭʝʤʘ ʠʟʤʝʥʝʥʠʷ ʨʫʩʣʘ ʨ. ʂʦʥʜʘ ʟʘ ʧʝʨʠʦʜ ʩ 1988 ʛ. ʧʦ 2019 ʛ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ: 

ɸʥʘʣʠʟ ʥʘʣʦʞʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʢʘʟʘʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʨʫʩʣʘ ʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ 

ʨʝʢʠ ʂʦʥʜʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʡʦʥʝ ʫʩʪʴʷ ʨʝʢʠ ʂʠʤʳ, ʚʧʘ-

ʜʘʶʱʝʡ ʚ ʨ. ʂʦʥʜʫ ʥʠʞʝ ʧʦʩʝʣʢʘ ʂʦʥʜʠʥʩʢʦʝ) ʦʪʩʪʫʧʣʝʥʠʝ ʨʫʩʣʘ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 10 ʤʝʪʨʦʚ. 

ʊʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʨʫʩʣʘ ʂʦʥʜʳ ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ɺʳ-

ʢʘʪʥʦʡ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʤʳʚ ʠ ʜʝʬʦʨʤʘʮʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ (ʨʠʩ. 5).  
 

 
 

ʈʠʩ. 5. ʂʘʨʪʦʩʭʝʤʘ ʠʟʤʝʥʝʥʠʷ ʨʫʩʣʘ ʨ. ʂʦʥʜʘ ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ɺʳʢʘʪʥʦʡ 

ɺ ʢʘʯʝʩʪʚʝ ʜʘʣʴʥʝʡʰʠʭ ʧʝʨʩʧʝʢʪʠʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ ʧʦʜʭʦʜ, ʧʨʝʜʣʦ-

ʞʝʥʥʳʡ ɼ.ɺ. ɹʦʪʘʚʠʥʳʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ ʧʨʦʚʦʜʠʪʴ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʪʨʸʭ ʫʨʦʚʥʷʭ (ʤʠʢʨʦ-, ʤʝʟʦ- ʠ ʤʘʢʨʦ), ʧʨʠʥʷʚ ʟʘ ʦʩʥʦʚʫ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʨʘʟʤʝʨ ʛʝʥʝʪʠʯʝʩʢʠ ʦʜʥʦʨʦʜ-

ʥʳʭ ʨʫʩʣʦʚʳʭ ʤʠʢʨʦ-, ʤʝʟʦ- ʠ ʤʘʢʨʦʬʦʨʤ ʨʝʣʴʝʬʘ [1]. 

ʅʘ ʤʠʢʨʦʫʨʦʚʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʩʦʟʜʘʥʠʝ ʢʘʨʪ ʤʘʩʰʪʘʙʥʦʛʦ ʨʷʜʘ 1:500 ï 1:5000, ʥʘ 

ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʨʝʢ (ʨʫʩ-

ʣʦʚʳʝ ʧʣʘʥʳ, ʧʣʘʥʳ ʜʝʬʦʨʤʘʮʠʡ ʨʫʩʝʣ, ʘʢʢʫʤʫʣʷʮʠʠ ʨʝʯʥʳʭ ʥʘʥʦʩʦʚ, ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʜʝʬʦʨʤʘ-

ʮʠʡ ʨʫʩʝʣ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ). 

ʄʝʟʦʫʨʦʚʥʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʩʰʪʘʙʥʳʡ ʨʷʜ 1:10000 ï 1:100000, ʥʘ ʢʦʪʦʨʦʤ ʦʙʲʝʢʪʦʤ ʢʘʨʪʦʛʨʘ-

ʬʠʨʦʚʘʥʠʷ ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʫʯʘʩʪʢʠ ʨʝʢ (ʨʫʩʣʦʚʳʝ ʢʘʨʪʳ, ʢʘʨʪʳ ʨʫʩʣʦʚʳʭ ʜʝ-

ʬʦʨʤʘʮʠʡ, ʜʠʥʘʤʠʢʠ ʟʘʪʦʧʣʝʥʠʷ ʧʦʡʤʳ ʨʝʢ, ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʢʘʨʪʳ, ʪʦʧʦʛʨʘʬʠ-

ʯʝʩʢʠʝ ʢʘʨʪʳ ʙʘʩʩʝʡʥʦʚ ʨʝʢ) [1]. 
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ʅʘ ʤʘʢʨʦʫʨʦʚʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʤʘʩʰʪʘʙ 1:100000 ʠ ʤʝʣʴʯʝ) ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʙʟʦʨʥʦ-ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠʟʫʯʝʥʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʫʩʝʣ ʨʝʢ (ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʝʢ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʘʪʣʘʩʘ, ʩʦʟʜʘʥʠʝ ʦʙʟʦʨʥʳʭ ʢʘʨʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ ʥʘ ʨʝʢʘʭ ʦʢʨʫʛʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʥʘʣʦʞʝʥʠʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʢʘʨʪ ʜʘʝʪ 

ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʪʝʥʜʝʥʮʠʶ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʫʩʣʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʘ ʥʘʪʫʨʥʳʝ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʬʠʢʩʠʨʦʚʘʪʴ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʠ ʨʘʩʩʯʠʪʘʪʴ ʩʢʦʨʦʩʪʠ ʨʘʟʤʳʚʘ ʙʝʨʝʛʦʚʦʡ 

ʣʠʥʠʠ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʆʂʈʋɻɸ ï ʖɻʈʓ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʣʦ-

ʢʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨʘʤʠ ʩ ʮʝ-

ʣʴʶ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʇʨʠʚʝʜʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ 

ʣʦʢʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘï

ʖʛʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʢʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ; ʣʠʮʝʥʟʠʦʥʥʳʝ ʫʯʘʩʪʢʠ; ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩ-

ʥʦʚʘ; ʦʪʙʦʨ ʧʨʦʙ.  

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʚ ʧʝʨʠʦʜ ʨʘʟ-

ʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚʤʝʥʷʝʪʩʷ ʚ ʦʙʷʟʘʥʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï ʃʕʄ) ʢʘʢ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʩʙʦʨʘ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 
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ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʛʨʘʥʠʮʘʭ ʣʠʮʝʥʟʠʦʥ-

ʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝʜʨ. 

ɺ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ï ʖʛʨʝ ʧʨʦʚʝʜʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʠʤʝʝʪ ʧʨʘʚʦʚʫʶ ʙʘʟʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʇʦʣʦʞʝʥʠʠ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʣʦʢʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʛʨʘʥʠʮʘʭ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨʘʤʠ ʩ ʮʝʣʴʶ ʜʦʙʳʯʠ ʥʝʬʪʠ 

ʠ ʛʘʟʘ [1]. 

ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʣʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʨʝʛʣʘʤʝʥ-

ʪʠʨʫʝʤʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ [5]. ɼʘʥʥʦʝ ʫʩʣʦʚʠʝ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʮʝʜʫʨ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʪʫʘʮʠʷ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ʦʪʙʦʨʘ ʧʨʦʙ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʪʦʢʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠ ʫʪʦʯʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʣʫʞʙʘʤʠ ʧʨʠ ʚʳʝʟʜʝ ʥʘ ʤʝʩʪʥʦʩʪʴ [4]. 

ʆʪʜʝʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʦʨʛʘʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʨʦʝʢʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʢʦʦʨʜʠ-

ʥʘʪʥʦʡ ʩʝʪʠ ʤʝʩʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ʢʦʥʪʨʦʣʷ ʠ ʦʪʙʦʨʘ ʧʨʦʙ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʮʝʥʟʠʦʥʥʦʛʦ 

ʫʯʘʩʪʢʘ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʢʦʦʨʜʠʥʘʪʥʳʝ ʪʦʯʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʦ-

ʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʩ ʧʦʤʦʱʴʶ GPS ʥʘʚʠ-

ʛʘʪʦʨʘ GARMIN MONTANA, ʫʪʦʯʥʷʶʪʩʷ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ʦʪʙʦʨʘ ʧʨʦʙ. ʂʘʞʜʦʝ ʫʪʦʯʥʝʥ-

ʥʦʝ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʘ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʨʝʝʩʪʨʝ ʢʦʦʨʜʠʥʘʪ ʠ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʇʫʣʢʦʚʦ 1942. ɺʦ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʤʳʭ ʨʘʙʦʪ ʥʘ GPS-ʧʨʠʝʤʥʠʢ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʪʨʝʢ ʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʤʧʦʨʪʘ ʩ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʦʛʨʘʤʤʫ Garmin Base Camp (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʥʘʷ ʩʝʪʴ ʧʫʥʢʪʦʚ ʦʪʙʦʨʘ ʧʨʦʙ (ɹʘʭʠʣʦʚʩʢʘʷ ʛʨʫʧʧʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ) 

ɽʱʝ ʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʃʕʄ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʘʨʪʳ 

ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ. ʇʦ ʢʘʞʜʦʤʫ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤʫ ʣʠʮʝʥʟʠʦʥʥʦʤʫ ʫʯʘʩʪʢʫ ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚ-

ʣʷʪʴʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʦ ʧʦ ʚʝʢʪʦʨʥʳʤ ʩʣʦʷʤ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧ. 6.2.6. ʇʦʩʪʘʥʦʚʣʝʥʠʷ 302-ʧ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʣʦʢʘʣʴ-

ʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʛʨʘʥʠʮʘʭ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʢʘʨʪʫ ʣʠʮʝʥ-

ʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ (ʤʘʩʰʪʘʙʘ ʥʝ ʤʝʥʝʝ 1:50 000, ʚ ʬʦʨʤʘʪʝ ʄʘʨInfo ʠʣʠ 

ʬʦʨʤʘʪʘʭ, ʩʦʚʤʝʩʪʠʤʳʭ ʩ ʥʠʤ), ʥʘ ʢʦʪʦʨʫʶ ʥʘʥʦʩʷʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʚʳʝ (ʚʚʝʜʝʥʥʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʟʘ ʦʪʯʝʪʥʳʡ ʛʦʜ) ʢʫʩʪʳ ʩʢʚʘʞʠʥ, ʪʨʫʙʦʧʨʦʚʦʜʳ, ʢʦʤʧʨʝʩʩʦʨʥʳʝ ʠ ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ, ʬʘʢʝʣʘ (ʩ ʫʢʘʟʘ-

ʥʠʝʤ ʨʝʞʠʤʘ ʨʘʙʦʪʳ) ʠ ʜʨʫʛʠʝ ʢʨʫʧʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʥʝʬʪʝʟʘʛʨʷʟ-

ʥʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʃʕʇ, ʜʦʨʦʛʠ ʠ ʧʨʦʯʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʦʙʲʝʢʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʧʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʡ (ʨʠʩ. 2) [2]. 
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ʈʠʩ. 2. ʂʘʨʪʦʩʭʝʤʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʄʘʤʦʥʪʦʚʩʢʦʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ) 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʮʝʣʷʭ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʦʪʯʝʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ 

ʦʬʦʨʤʣʝʥʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

1) ʂʘʨʪʫ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝʦʙʭʦʜʠʤʦ ʦʬʦʨʤʣʷʪʴ ʥʘ ʚʝʢʪʦʨʥʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ, 

ʚʢʣʶʯʘʶʱʝʡ ʩʚʝʜʝʥʠʷ ʧʦ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ: 

ï ʨʝʣʴʝʬ (ʫʢʘʟʳʚʘʪʴ ʚ ʘʪʨʠʙʫʪʠʢʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪ, ʧʨʠʩʚʦʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʷʤ); 

ï ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʠ ʛʨʫʥʪʳ (ʫʢʘʟʳʚʘʪʴ ʚ ʘʪʨʠʙʫʪʠʢʝ ʪʠʧʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʛʨʫʥʪʦʚ); 

ï ʛʠʜʨʦʛʨʘʬʠʷ (ʫʢʘʟʳʚʘʪʴ ʚ ʘʪʨʠʙʫʪʠʢʝ ʪʠʧ ʠ ʥʘʟʚʘʥʠʝ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ). 

2) ʂ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʨʘʙʦʯʠʝ ʥʘʙʦʨʳ ʠ ʣʝʛʝʥʜʫ (ʫʩʣʦʚ-

ʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʰʨʠʬʪʦʚ (ʩʠʤʚʦʣʦʚ), ʥʝ ʚʭʦʜʷʱʠʭ 

ʚ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ MapInfo, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʬʘʡʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʵʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʰʨʠʬʪʳ (ʩʠʤʚʦʣʳ). 

3) ʀʥʬʦʨʤʘʮʠʶ ʦ ʧʫʥʢʪʘʭ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʬʦʨʤʣʷʪʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʩʣʦʷ. ɺ ʘʪʨʠʙʫʪʠʢʝ ʫʢʘʟʳʚʘʪʴ ʥʘʟʚʘʥʠʝ (ʥʦʤʝʨ) ʧʫʥʢʪʘ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ 

ʩʝʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ (ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ, ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʦʯʚʳ). 

4) ʇʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʦʪʨʘʞʝʥʥʳʝ ʥʘ ʢʘʨʪʝ, ʜʦʣʞʥʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʙʲʝʢʪʘʤ, ʫʯʪʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʚ ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʦʨʛʘʥʳ ʧʨʠ-

ʨʦʜʦʦʭʨʘʥʳ. 

ʈʘʙʦʯʠʡ ʥʘʙʦʨ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʜʚʘ ʥʘʙʦʨʘ ʩʣʦʝʚ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ [3]: 

ï çʙʘʟʦʚʳʡè ʥʘʙʦʨ ï ʦʪʨʘʞʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʥʘ ʛʦʜ ʥʘʯʘʣʘ ʜʝʡʩʪʚʠʷ ʧʨʦʝʢʪʘ ʃʕʄ. 

ï çʥʦʚʳʡè ʥʘʙʦʨ ʩ ʦʙʲʝʢʪʘʤʠ, ʚʚʝʜʝʥʥʳʤʠ ʚʦ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʧʨʦʝʢʪʘ. ʋ ʦʙʲʝʢʪʦʚ ʩʣʦʝʚ 

ʵʪʦʛʦ ʥʘʙʦʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʘʪʨʠʙʫʪ çɻʦʜ ʚʚʦʜʘè. 

5) ʂʘʞʜʳʡ ʥʘʙʦʨ, ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʩʣʦʝʚ (ʦʙʷʟʘʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ): 

çʊʨʫʙʦʧʨʦʚʦʜʳè : ʢʘʪʝʛʦʨʠʷ (ʤʘʛʠʩʪʨʘʣʴʥʳʝ, ʤʝʞʧʨʦʤʳʩʣʦʚʳʝ, ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʳʝ), ʚʠʜ 

(ʥʝʬʪʝʧʨʦʚʦʜʳ, ʛʘʟʦʧʨʦʚʦʜʳ, ʚʦʜʦʚʦʜʳ). 

çʉʢʚʘʞʠʥʳè: ʥʘʟʚʘʥʠʝ (ʥʦʤʝʨ), ʪʠʧ (ʨʘʟʚʝʜʦʯʥʘʷ/ ʧʦʠʩʢʦʚʘʷ). 

çʂʫʩʪʦʚʳʝ ʧʣʦʱʘʜʢʠè: ʥʘʟʚʘʥʠʝ (ʥʦʤʝʨ) ʢʫʩʪʦʚʦʡ ʧʣʦʱʘʜʢʠ. 

çɼʨʫʛʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʣʦʱʘʜʢʠè: ʥʘʟʚʘʥʠʝ (ʥʦʤʝʨ), ʪʠʧ ʦʙʲʝʢʪʘ (ʜʦʞʠʤʥʘʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥ-

ʮʠʷ, ʫʩʪʘʥʦʚʢʘ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, ʢʘʨʴʝʨ, ʧʦʣʠʛʦʥ ʦʪʭʦʜʦʚ, ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʪ.ʜ.). 

çʐʣʘʤʦʚʳʝ ʘʤʙʘʨʳè: ʥʘʠʤʝʥʦʚʘʥʠʝ ʘʤʙʘʨʘ, ʩʪʘʜʠʷ ʠ ʩʨʦʢ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. 

çɸʚʪʦʜʦʨʦʛʠè: ʢʘʪʝʛʦʨʠʷ (ʘʚʪʦʜʦʨʦʛʠ ʩ ʧʦʢʨʳʪʠʝʤ, ʛʨʫʥʪʦʚʳʝ, ʧʦʣʝʚʳʝ, ʟʠʤʥʠʢʠ). 

çʌʘʢʝʣʘè: ʥʘʟʚʘʥʠʠ (ʥʦʤʝʨ), ʨʝʞʠʤ ʨʘʙʦʪʳ (ʧʦʩʪʦʷʥʥʳʡ/ ʧʝʨʠʦʜʠʯʝʩʢʠʡ). 

çɼʨʫʛʠʝ ʢʨʫʧʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫè.  

çʅʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʝ ʟʝʤʣʠè: ʜʘʪʘ (ʛʦʜ) ʨʘʟʣʠʚʘ, ʧʣʦʱʘʜʴ ʨʘʟʣʠʚʘ (ʛʘ). 
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6) ʇʣʦʱʘʜʥʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ɼʅʉ, ʂʅʉ, ʎʇʉ, ʢʫʩʪʦʚʳʝ ʧʣʦʱʘʜʢʠ, ʂʆʉ, ɹʀʆ, ʊɹʆ, ʇʆ ʠ 

ʪ.ʧ., ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʞʘʪʴ ʝʜʠʥʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʙʝʟ ʜʨʦʙʣʝʥʠʷ ʦʜʥʦʛʦ ʧʣʦʱʘʜʥʦʛʦ ʦʙʲ-

ʝʢʪʘ ʥʘ ʯʘʩʪʠ. 

7) ɼʣʷ ʦʙʲʝʢʪʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʜʨʫʛʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʫʢʘʟʳʚʘʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʠʢʘ.  

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʡ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ, ʚ ʙʫʤʘʞʥʦʤ ʠʩʧʦʣʥʝ-

ʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʘʛʘʪʴ ʢ ʝʞʝʛʦʜʥʳʤ ʦʪʯʝʪʘʤ ʦ ʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ ʃʕʄ (ʙʝʟ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩ-

ʥʦʚʳ). ɺʩʝ ʦʙʲʝʢʪʳ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʩʦ-

ʛʣʘʩʥʦ ʨʝʛʣʘʤʝʥʪʫ, ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʥʝʩʝʥʳ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩ ʫʢʘʟʘʥʠʝʤ ʩʦʙʩʪʚʝʥʥʠʢʘ 

ʦʙʲʝʢʪʘ. ɼʦʨʘʙʦʪʘʥʥʳʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʬʦʨʤʣʷʝʪʩʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. ʇʦʣʫʯʝʥʥʘʷ ʠ ʦʙʨʘʙʦʪʘʥʥʘʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘ ʨʝ-

ʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʥʦʩʠʪʝʣʷʭ ʚ ʇʨʠʨʦʜʥʘʜʟʦʨ ʖʛʨʳ ʦʜʠʥ ʨʘʟ ʚ ʧʷʪʴ ʣʝʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʦʢʘʣʴʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

ɸʵʨʦʬʦʪʦ- ʠʣʠ ʢʦʩʤʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦʧʦʣ-

ʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʦ ʤʥʦʛʦʤ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʠ ʫʪʦʯʥʷʝʪ ʧʦʣʫʯʘʝ-

ʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤʫ ʦʪʦʙʨʘʞʝʥʠʶ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʙʝʩʩʧʦʨʥʦ, ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ. ʅʘ ʙʘʟʝ ʧʦʣʫʯʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʠ ʘʢʪʫʘʣʠʟʠʨʫʶʪʩʷ ʠʤʝʶʱʠʝʩʷ ʢʘʨʪʳ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʩʠʪʫʘʮʠʡ, ʢʘʨʪʳ ʟʘʛʨʷʟʥʝʥʠʡ, ʣʘʥʜʰʘʬʪʥʳʝ ʢʘʨʪʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʆ ʩʠʩʪʝʤʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʛʨʘʥʠʮʘʭ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʨʘʚʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨʘʤʠ ʩ ʮʝʣʴʶ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï 

ʖʛʨʳ // ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ  ̄485-ʧ ʦʪ 23.12.2011 ʛ. 

URL: https://prirodnadzor.admhmao.ru/prirodopolzovatelyam/normativno-pravovye-akty/ekologicheskiy-monitoring/ 

224881/o-sisteme-nablyudeniya-za-sostoyaniem-okruzhayushchey-sredy-v-granitsakh-litsenzionnykh-uchastkov-na 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.10.2019 ʛ.). 

2. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʠʩʭʦʜʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʚʝʜʝʥʠʶ ʣʦʢʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʛʨʘʥʠʮʘʭ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ 

ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨʘʤʠ ʩ ʮʝʣʴʶ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ 

ï ʖʛʨʳ // ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ̄ 302-ʧ ʦʪ 

29.07.2003 ʛ. URL: http://docs2.cntd.ru/document/991013400 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 26.10.2019 ʛ.). 

3. ʈʝʢʦʤʝʥʜʘʮʠʠ ʢ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʣʦʢʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚ ʛʨʘʥʠʮʘʭ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨʘʤʠ ʩ ʮʝʣʴʶ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ. URL: https://prirodnadzor.admhmao.ru/  

prirodopolzovatelyam/otchetnye-formy-i-sroki-predostavleniya-informatsii/225144/rekomendatsii-k-

kartograficheskomu-materialu (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.10.2019 ʛ.). 

4. ʉʝʨʝʜʦʚʩʢʠʭ ɼ.ɹ., ʉʝʨʝʜʦʚʩʢʠʭ ɹ.ɸ., ʉʦʢʦʣʦʚ ʉ.ʅ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʥʝʬʪʝʰʣʘʤʦʚʳʭ ʘʤʙʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ // XX ɺʩʝʨʦʩʩʠʡʩʢʘʷ 

ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: ʩʙ. ʩʪ. ʏ. 1. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢ: ʠʟʜ-ʚʦ ʅʠʞʥʝʚʘʨʪ. ʛʦʩ. ʫʥ-ʪʘ, 2018. ʉ. 203ï206. 

5. ʉʦʢʦʣʦʚ ʉ.ʅ. ʈʘʟʨʘʙʦʪʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʛʦʨʦʜʦʚ ʠ ʠʭ ʧʨʠʛʦʨʦʜʥʳʭ ʟʦʥ // ʋʨʙʦʵʢʦʩʠʩʪʝʤʳ: 

ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ: ʉʙ. ʤʘʪʝʨ. VI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. (ʀʰʠʤ; 16 ʤʘʨʪʘ 2018 ʛ.). ʀʰʠʤ: 

ʠʟʜ-ʚʦ ʀʇʀ ʠʤ. ʇ.ʇ. ɽʨʰʦʚʘ (ʬʠʣʠʘʣ) ʊʶʤɻʋ, 2018. ʉ. 30ï34. 
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ʉ.ʅ. ʉʦʢʦʣʦʚ, ɼ.ɺ. ɹʘʨʘʙʘʥʦʚʘ  
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈʆʉʉʀʁʉʂʀʁ ʊʋʈʀʉʊʉʂʀʁ ʇʆʊʆʂ  
ɺ ɽɺʈʆʇɽʁʉʂʀʁ ʊʋʈʀʉʊʉʂʀʁ ʈɽɻʀʆʅ  
ʀ ɽɻʆ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀɽ 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ɽʚʨʦʧʝʡʩʢʠʡ ʨʝʛʠʦʥ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʮʝʥʪʨ ʪʫʨʠʟʤʘ ʚ ʢʘʯʝʩʪʚʝ ʜʝʩʪʠʥʘʮʠʠ 

ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ. ʀʟʫʯʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʪʫʨʠʩʪʩʢʫʶ 

ʢʘʨʪʫ, ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʱʫʶ ʧʦʧʫʣʷʨʥʳʝ ʪʫʨʠʩʪʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʨʦʩʩʠʷʥ ʠ ʜʦʣʠ ʨʦʩ-

ʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ ʩʨʝʜʠ ʚʩʝʭ ʪʫʨʠʩʪʦʚ, ʧʦʩʝʱʘʶʱʠʭ ʜʘʥʥʳʡ ʨʝʛʠʦʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɽʚʨʦʧʝʡʩʢʠʡ ʪʫʨʠʩʪʩʢʠʡ ʨʝʛʠʦʥ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʪʫʨʠʩʪʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʚʳʝʟʜ-

ʥʦʡ ʪʫʨʠʟʤ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʪʫʨʠʟʤ, ʪʫʨʠʟʤ ʈʦʩʩʠʠ, ʪʫʨʠʩʪʩʢʘʷ ʢʘʨʪʘ. 

 

ʊʝʤʝ ʛʝʦʛʨʘʬʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʪʫʨʠʟʤʫ ʚ ɽʚʨʦʧʝ) ʫʜʝʣʷʣʠ ʚʥʠʤʘʥʠʝ ʪʘ-

ʢʠʝ ʘʚʪʦʨʳ, ʢʘʢ ɻ.ʄ ɸʤʦʩʦʚʘ ʠ ʉ.ʉ. ʉʘʬʠʥʘ [1], ʀ.ʉ. ʂʘʙʠʨʦʚ [6], ɺ.ʅ. ɸʨʜʘʰʝʚʘ ʠ ʆ.ɺ. ʐʫʚʘʣʦʚʘ [3], 

ɼ.ʉ. ʋʰʘʢʦʚ [23], ɽ.ɸ.ʆʢʣʘʜʥʠʢʦʚʘ [10], ɸ.ɸ. ʉʘʤʦʡʣʝʥʢʦ [14], ʇ.ɺ. ɹʦʣʴʰʘʥʠʢ [4], ʅ.ʉ. ʃʫʢʴʷʥʦʚʘ 

[8], ɸ.ʌ ɸʨʙʫʟʦʚ [2], ɺ.ʃ. ʇʦʛʦʜʠʥʘ ʠ ʀ.ɻ. ʌʠʣʠʧʧʦʚʘ [11] ʠ ʜʨ.  

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ. ɺʦʧʨʦʩʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʫʨʠʟʤʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʟʘʪʨʘʛʠʚʘʶʪʩʷ 

ʥʝ ʪʘʢ ʯʘʩʪʦ. ɺʦʧʨʦʩʘʤʠ ʪʫʨʠʩʪʩʢʦʛʦ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʘʥʠʤʘʣʠʩʴ ɽ.ɸ. ʇʨʦʭʦ-

ʨʦʚʘ [13], ɽ.ʄ. ʇʦʩʧʝʣʦʚ [12], ɼ.ɺ. ʅʠʢʦʣʘʝʥʢʦ [9], ʃ.ʉ. ʌʠʣʠʧʧʦʚʠʯ [25], ʉ.ʀ. ʗʢʦʚʣʝʚʘ [26], 

ɸ.ʂ. ʋʚʘʨʦʚʘ [22], ʉ.ʅ. ʉʦʢʦʣʦʚ [18; 19], ʃ.ɽ. ʂʫʧʨʠʥʘ [7]. 

ɻʣʦʙʘʣʴʥʳʝ ʩʦʙʳʪʠʷ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʢʨʝʧʠʣʠ ʨʘʟʚʠʪʠʝ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ɺʩʝʤʠʨʥʦʡ ʪʫʨʠʩʪʩʢʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ (UNWTO). ɽʚʨʦʧʘ  ʥʘʠʙʦʣʝʝ ʚʘʞʥʘʷ ʚ ʪʫʨʠʩʪʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʤʠʨʘ. ɽʚʨʦʧʘ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʮʝʥʪʨʦʤ ʚʲʝʟʜʥʦʛʦ ʪʫʨʠʟʤʘ. ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ ʪʫʨʠʟʤʘ ʪʠʧʠʯʥʳ ʜʣʷ ɽʚʨʦʧʳ. ʉʨʝʜʠ ʧʦʩʝʱʘʶʱʠʭ ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʥʝʤʘʣʫʶ ʜʦʣʶ 

ʩʦʩʪʘʚʣʷʶʪ ʛʨʘʞʜʘʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʜʥʘʢʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʦʪʨʘʞʘʶʱʠʡ ʢʦʣʠ-

ʯʝʩʪʚʦ ʠ ʜʦʣʶ ʧʨʠʝʟʞʘʶʱʠʭ ʪʫʨʠʩʪʦʚ ʚ ɽʚʨʦʧʫ ʚ ʨʘʙʦʪʘʭ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʢʘʨʪʦʛʨʘ-

ʬʠʨʦʚʘʥʠʝ ʪʫʨʠʩʪʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪʳ ʜʦʣʠ ʨʦʩʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ ʩʨʝʜʠ 

ʚʩʝʭ ʪʫʨʠʩʪʦʚ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʥʘ 2018 ʛ. 

ɽʚʨʦʧʘ ï ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ, ʩ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, çʢʦʥʪʠʥʝʥʪè, ʥʝ ʦʢʨʫʞʸʥʥʳʡ ʚʦʜʦʡ 

ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ, ʥʦ ʠʤʝʶʱʠʡ ʦʙʱʫʶ ʩʫʭʦʧʫʪʥʫʶ ʛʨʘʥʠʮʫ ʩ ʩʦʩʝʜʥʝʡ ɸʟʠʝʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ 

ʨʘʟʥʦʛʣʘʩʠʡ ʤʝʞʜʫ ʛʝʦʛʨʘʬʘʤʠ ʠ ʧʦʣʠʪʠʢʘʤʠ. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʛʨʘ-

ʥʠʮʘ ʧʨʦʭʦʜʠʪ ʚʜʦʣʴ ʋʨʘʣʴʩʢʠʭ ʛʦʨ ʚ ʈʦʩʩʠʠ, ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʠ ʂʘʚʢʘʟʩʢʠʭ ʛʦʨ [29]. ʇʦ ʜʘʥʥʳʤ 

UNWTO ʢ ɽʚʨʦʧʝ ʦʪʥʦʩʠʪʩʷ 54 ʛʦʩʫʜʘʨʩʪʚʘ, ʥʝ ʩʯʠʪʘʷ ʯʘʩʪʠʯʥʦ-ʧʨʠʟʥʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʪʘʙʣ. 1) [27]. 

ʊʘʙʣʠʮʘ 1 

ʉʪʨʘʥʳ ʧʦ ʜʘʥʥʳʤ UNWTO, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ɽʚʨʦʧʳ 

ʎʝʥʪʨʘʣʴʥʘʷ ʠ ɺʦʩʪʦʯʥʘʷ 

ɽʚʨʦʧʘ 
ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ ʖʞʥʘʷ ɽʚʨʦʧʘ 

ɸʟʝʨʙʘʡʜʞʘʥ ɸʚʩʪʨʠʷ ɸʣʙʘʥʠʷ 

ɸʨʤʝʥʠʷ ɹʝʣʴʛʠʷ ɸʥʜʦʨʨʘ 

ɹʝʣʘʨʫʩʴ ɻʝʨʤʘʥʠʷ ɹʦʩʥʠʷ ʠ ɻʝʨʮʝʛʦʚʠʥʘ 

ɹʦʣʛʘʨʠʷ ʃʠʭʪʝʥʰʪʝʡʥ ɻʨʝʮʠʷ 

ɺʝʥʛʨʠʷ ʃʶʢʩʝʤʙʫʨʛ ʀʟʨʘʠʣʴ 

ɻʨʫʟʠʷ ʄʦʥʘʢʦ ʀʩʧʘʥʠʷ 

ʂʘʟʘʭʩʪʘʥ ʅʠʜʝʨʣʘʥʜʳ ʀʪʘʣʠʷ 

ʂʠʨʛʠʟʠʷ ʌʨʘʥʮʠʷ ʂʠʧʨ 

ʃʘʪʚʠʷ ʐʚʝʡʮʘʨʠʷ ʄʘʢʝʜʦʥʠʷ 

ʃʠʪʚʘ ʉʝʚʝʨʥʘʷ ɽʚʨʦʧʘ ʄʘʣʴʪʘ 

ʄʦʣʜʘʚʠʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʇʦʨʪʫʛʘʣʠʷ 

ʇʦʣʴʰʘ ɼʘʥʠʷ ʉʘʥ-ʄʘʨʠʥʦ 
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ʈʦʩʩʠʷ ʀʨʣʘʥʜʠʷ ʉʝʨʙʠʷ 

ʈʫʤʳʥʠʷ ʀʩʣʘʥʜʠʷ ʉʣʦʚʝʥʠʷ 

ʉʣʦʚʘʢʠʷ ʅʦʨʚʝʛʠʷ ʊʫʨʮʠʷ 

ʊʘʜʞʠʢʠʩʪʘʥ ʌʠʥʣʷʥʜʠʷ ʍʦʨʚʘʪʠʷ 

ʊʫʨʢʤʝʥʠʷ ʐʚʝʮʠʷ ʏʝʨʥʦʛʦʨʠʷ 

ʋʟʙʝʢʠʩʪʘʥ 

  
ʋʢʨʘʠʥʘ 

ʏʝʭʠʷ 

ʕʩʪʦʥʠʷ 
 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʀʪʘʣʠʠ ʪʫʨʠʩʪʳ ʧʦʩʝʱʘʶʪ ʠ ɺʘʪʠʢʘʥ, ʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʧʦ ʥʝʤʫ ʦʪʩʫʪʩʪʚʫʶʪ. ɸ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ɼʘʥʠʠ ʫʯʠʪʳʚʘʝʪ ʝʱʸ ʠ ʪʫʨʠʩʪʦʚ, ʧʦʩʝʱʘʶʱʠʭ 

ɻʨʝʥʣʘʥʜʠʶ ʠ ʌʘʨʝʨʩʢʠʝ ʦʩʪʨʦʚʘ. ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʪʫʨʠʟʤʫ ʈʌ ʥʝ ʧʫʙʣʠʢʫʝʪ ʜʘʥʥʳʝ ʧʦ ʧʦ-

ʩʝʱʝʥʠʶ ʨʦʩʩʠʡʩʢʠʤʠ ʪʫʨʠʩʪʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʤʳ ʙʨʘʣʠ ʜʘʥʥʳʝ ʥʘ ʦʬʠʮʠʘʣʴ-

ʥʦʤ ʩʘʡʪʝ ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ [21]. 

ʊʘʢ ʢʘʢ UNWTO ʦʬʠʮʠʘʣʴʥʦ ʥʝ ʧʨʠʟʥʘʝʪ ɸʙʭʘʟʠʶ ʠ ʖʞʥʫʶ ʆʩʝʪʠʶ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ 

ʛʦʩʫʜʘʨʩʪʚ [15; 16], ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʦʚ, ʧʦʩʝʱʘʶʱʠʭ ʜʘʥʥʳʝ ʩʪʨʘʥʳ ʙʳʣʠ ʫʯʪʝʥʳ ʚ ʩʦʩʪʘʚʝ ɻʨʫʟʠʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʦʩʪʘʚʝ ʄʦʣʜʘʚʠʠ UNWTO ʫʯʠʪʳʚʘʝʪ ʥʝʧʨʠʟʥʘʥʥʫʶ ʇʨʠʜʥʝʩʪʨʦʚʩʢʫʶ ʄʦʣʜʘʚ-

ʩʢʫʶ ʈʝʩʧʫʙʣʠʢʫ, ʚ ʩʦʩʪʘʚʝ ʋʢʨʘʠʥʳ  ɼʦʥʝʮʢʫʶ ʠ ʃʫʛʘʥʩʢʫʶ ʅʘʨʦʜʥʳʝ ʈʝʩʧʫʙʣʠʢʠ [17; 20]. ʇʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʜʦʚʦʣʴʥʦ ʩʧʦʨʥʦ ʥʘʭʦʞʜʝʥʠʝ ʚ ʩʧʠʩʢʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʪʘʢʠʭ ʩʪʨʘʥ 

ʢʘʢ ʀʟʨʘʠʣʴ, ʂʘʟʘʭʩʪʘʥ, ʂʠʨʛʠʟʠʷ, ʊʘʜʞʠʢʠʩʪʘʥ, ʊʫʨʢʤʝʥʠʷ ʠ ʋʟʙʝʢʠʩʪʘʥ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʫʨʠʟʤʘ ɽʚʨʦʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʫʶ ʯʘʩʪʴ ʤʠʨʘ. ɿʜʝʩʴ ʬʦʨ-

ʤʠʨʫʶʪʩʷ ʠ ʩʶʜʘ ʥʘʧʨʘʚʣʷʶʪʩʷ ʛʣʘʚʥʳʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʦʪʦʢʠ. ɺʥʫʪʨʠʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʪʫ-

ʨʠʟʤʘ ʚʳʨʘʞʝʥ ʙʦʣʝʝ ʷʨʢʦ, ʯʝʤ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʡ. ʀʥʪʝʥʩʠʚʥʦʤʫ ʚʥʫʪʨʠʝʚʨʦʧʝʡʩʢʦʤʫ ʦʙʤʝʥʫ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ [5; 14]:  

- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʪʝʨʨʠʪʦʨʠʠ;  

- ʪʝʩʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʢʫʣʴʪʫʨʥʳʝ ʠ ʵʪʥʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ;  

- ʨʘʟʚʠʪʘʷ ʩʝʪʴ ʥʘʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ;  

- ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʪʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʨʦʚʦʜʠʪʴ ʦʪʧʫʩʢ ʟʘ 

ʛʨʘʥʠʮʝʡ, ʥʦ ʥʝʜʘʣʝʢʦ ʦʪ ʩʚʦʝʡ ʨʦʜʠʥʳ; 

- ʫʧʨʦʱʝʥʥʳʝ ʪʫʨʠʩʪʩʢʠʝ ʬʦʨʤʘʣʴʥʦʩʪʠ;  

- ʩʠʩʪʝʤʘ ʝʚʨʦʧʝʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʝʨʝʤʝʱʝʥʠʷ 
ʪʫʨʠʩʪʦʚ ʚ ʨʘʤʢʘʭ ɽʉ; 

- ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʦʩʪʦʧʨʠʤʝʯʘ-

ʪʝʣʴʥʦʩʪʝʡ;  

- ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ; 

- ʚʳʩʦʢʠʝ ʜʦʭʦʜʳ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʨʝʛʠʦʥʘ; 

- ʚʳʩʦʢʦʨʘʟʚʠʪʘʷ ʪʫʨʠʩʪʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; 

- ʧʦʜʜʝʨʞʢʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠ ʤʝʩʪʥʳʭ ʫʨʦʚʥʷʭ.  

ɿʜʝʩʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʪʫʨʠʟʤʘ [28]: 

- ʢʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ, ʢʦʪʦʨʳʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʚʷʟʘʥ ʩ ʧʦʩʝʱʝʥʠʝʤ ʦʙʲʝʢʪʦʚ 

ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʛʦʨʦʜʦʚ ʩ ʙʦʛʘʪʦʡ ʠʩʪʦʨʠʝʡ; 

- ʚʦʜʥʳʡ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʢʘʢ ʦʪʜʳʭ ʥʘ ʧʣʷʞʝ, ʟʘʥʷʪʠʝ ʚʦʜʥʳʤ ʩʧʦʨʪʦʤ, ʪʘʢ ʠ ʢʨʫʠʟʳ ʧʦ 

ʬʴʦʨʜʘʤ; 

- ʨʝʯʥʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʱʠʡ ʬʦʨʤʫ ʨʝʯʥʦʛʦ ʢʨʫʠʟʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 1-2 ʥʝʜʝʣʠ ʩ ʧʦ-

ʩʝʱʝʥʠʝʤ ʢʨʫʧʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʛʦʨʦʜʦʚ; 

- ʩʝʣʴʩʢʠʡ (ʘʛʨʦʪʫʨʠʟʤ, ʵʢʦʪʫʨʠʟʤ) ï ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʬʦʨʤʘ ʪʫʨʠʟʤʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʧʦʩʝʱʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʝʩʪ. 

ɽʚʨʦʧʝʡʩʢʠʡ ʨʝʛʠʦʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 8 ʣʝʪ ʧʦʜʨʷʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠ ʧʦʩʝ-

ʱʘʝʤʳʭ ʤʝʩʪ ʩʨʝʜʠ ʪʫʨʠʩʪʦʚ [6]. ʇʦ ʜʘʥʥʳʤ UNWTO ʚ 2018 ʛʦʜʫ ɽʚʨʦʧʫ ʧʦʩʝʪʠʣʦ 712,6 ʤʠʣʣʠʦʥʘ 

ʯʝʣʦʚʝʢ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 50,8% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʪʫʨʠʩʪʦʚ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʪʫʨʠʩʪ-

ʩʢʠʤʠ ʨʝʛʠʦʥʘʤʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ (ʨʠʩ. 1).  



94 

 

ʈʠʩ. 1. ɼʦʣʷ ʪʫʨʠʩʪʦʚ, ʧʦʩʝʪʠʚʰʠʭ ʪʫʨʠʩʪʩʢʠʝ ʨʝʛʠʦʥʳ ʚ 2018 ʛ. 

ʇʨʠ ʵʪʦʤ ʖʞʥʘʷ ʠ ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʠʝ ʤʝʩʪʘ ʧʦ ʯʠʩʣʫ ʪʫʨʠʩʪʩʢʠʭ ʧʨʠʙʳ-

ʪʠʡ (18,5% ʠ 14,7%), ʟʘʪʝʤ ʠʜʝʪ ʎʝʥʪʨʘʣʴʥʦ-ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ (10,2%), ʘ ʜʦʣʷ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ ʩʦ-

ʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 6,5% ʦʪ ʤʠʨʦʚʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ [27]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 90% ʚʩʝʭ 

ʪʫʨʠʩʪʦʚ, ʧʦʩʝʱʘʶʱʠʭ ɽʚʨʦʧʝʡʩʢʠʡ ʨʝʛʠʦʥ, ʷʚʣʷʶʪʩʷ ʪʫʨʠʩʪʘʤʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ [5].  

ʉʨʝʜʠ ʦʙʱʝʛʦ ʯʠʩʣʘ ʪʫʨʠʩʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʦ ʨʦʩʩʠʡʩʢʠʭ (ʨʠʩ. 2) [27]. 

 

ʈʠʩ. 2. ɼʦʣʷ ʨʦʩʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ, ʧʦʩʝʪʠʚʰʠʭ ʪʫʨʠʩʪʩʢʠʝ ʨʝʛʠʦʥʳ ʚ 2018 ʛ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʪʫʨʠʟʤʫ ʈʌ [24] ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʠʘʛʨʘʤʤʘ 

ʧʦ ʜʝʩʷʪʠ ʧʦʧʫʣʷʨʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ ʫ ʛʨʘʞʜʘʥ ʈʌ (ʨʠʩ. 3) ʠ ʢʘʨʪʘ ɽʚʨʦʧʳ, ʦʪʨʘʞʘ-

ʶʱʘʷ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʝʟʜʦʢ ʛʨʘʞʜʘʥ ʈʌ ʩ ʮʝʣʴʶ ʪʫʨʠʟʤʘ ʧʦ ʩʪʨʘʥʘʤ ɽʚʨʦʧʳ 

ʚ 2018 ʛʦʜʫ (ʨʠʩ. 4). 
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ʈʠʩ. 3. ɼʝʩʷʪʴ ʧʦʧʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ ʫ ʛʨʘʞʜʘʥ ʈʌ ʚ 2018 ʛ. 

 

ʈʠʩ. 4. ʇʦʩʝʱʘʝʤʦʩʪʴ ʨʦʩʩʠʡʩʢʠʤʠ ʪʫʨʠʩʪʘʤʠ ʩʪʨʘʥ ɽʚʨʦʧʳ ʚ 2018 ʛ. (%) 

ʃʠʜʝʨʘʤʠ ʧʦ ʧʦʩʝʱʝʥʠʶ ʷʚʣʷʶʪʩʷ ʄʦʣʜʘʚʠʷ, ʌʠʥʣʷʥʜʠʷ ʠ ɻʨʫʟʠʷ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʠʥʪʝʨʝʩ 

ʢ ʜʘʥʥʳʤ ʩʪʨʘʥʘʤ ʫ ʛʨʘʞʜʘʥ ʈʌ ʚʦʟʥʠʢʘʝʪ ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ. ʊʘʢʞʝ ʌʠʥʣʷʥʜʠʷ ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʛʣʦʙʘʣʴʥʦ ʙʝʟʦʧʘʩʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʡ, ʩ ʦʪʣʠʯʥʳʤʠ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʙʠʟʥʝʩ-

ʩʨʝʜʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʌʠʥʣʷʥʜʠʠ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʥʝʙʦʣʴʰʦʛʦ ʫʩʠʣʝʥʠʷ ʮʝʥʦʚʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʮʝʥ ʚ ʦʪʝʣʷʭ [1]. ʀʥʪʝʨʝʩ ʢ ɻʨʫʟʠʠ ʩʚʷʟʘʥ ʝʱʸ ʩ ʚʦʜʥʳʤ ʪʫʨʠʟʤʦʤ ʠ ʪʸʧʣʳʤ 
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ʢʣʠʤʘʪʦʤ, ʘ ʢ ʄʦʣʜʘʚʠʠ, ʙʫʜʫʯʠ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʩʪʨʘʥʦʡ, ï ʩʦ ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʢʫʣʴʪʫʨʥʳʤ, ʠʩʪʦʨʠʯʝʩʢʠʤ ʠ ʧʨʠʨʦʜʥʳʤ ʥʘʩʣʝʜʠʝʤ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɽʚʨʦʧʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʪʫʨʠʩʪʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʢʘʢ ʚʦ ʚʩʝʤ ʤʠʨʝ, 

ʪʘʢ ʠ ʫ ʛʨʘʞʜʘʥ ʈʌ. ɺ 2018 ʛ. ʣʠʜʝʨʘʤʠ ʧʦ ʧʦʩʝʱʝʥʠʶ ʛʨʘʞʜʘʥʘʤʠ ʈʌ ʷʚʣʷʶʪʩʷ ʄʦʣʜʘʚʠʷ, ʌʠʥʣʷʥʜʠʷ 

ʠ ɻʨʫʟʠʷ. 
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ʄ.ɻ. ɺʘʩʠʣʴʝʚʘ, ʉ.ʅ. ʉʦʢʦʣʦʚ  
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʉʆɹɽʅʅʆʉʊʀ ʕʂʆʃʆɻʀʏɽʉʂʆʁ 

ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʀ ʉʆɺʈɽʄɽʅʅʆɻʆ 

ʃɸʅɼʐɸʌʊʅʆɻʆ ɼʀɿɸʁʅɽʈɸ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʩʫʱʥʦʩʪʴ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʝʨʘ. ʀʟʣʦʞʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʝʨʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʘʭ ʚ ʢʦʥʪʝʢ-

ʩʪʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʪʠʢʠ ʩʧʝʮʠʘʣʠʩʪʘ ʵʪʦʡ ʦʪʨʘʩʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥʝʨ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʵʪʠʢʘ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʵʢʦ-

ʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʢʦʨʝʥʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʚʟʛʣʷʜʦʚ ʥʘ ʧʨʠʨʦʜʫ ʢʘʢ ʥʘ 

ʦʙʲʝʢʪ, ʩ ʢʦʪʦʨʳʤ ʩʚʷʟʘʥ ʯʝʣʦʚʝʢ. ʄʦʨʘʣʴʥʘʷ ʩʬʝʨʘ ʷʚʣʷʝʪʩʷ ʩʬʝʨʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʥʦʰʝʥʠʷ ʯʝʣʦʚʝʢʘ 

ʢ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ [4]. ʀʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʝʭʦʜʘ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ, ʦʙʫʩʣʦʚʠʣʠ ʨʘʟʨʘʙʦʪʢʫ ʢʣʶʯʝʚʳʭ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ï ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʢʫʣʴʪʫʨʳ, ʩʦʟʥʘʥʠʷ, ʤʳʰʣʝʥʠʷ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. ɸʢʪʠʚʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ çʜʚʫʤʷ ʪʠʧʘʤʠ ʠʤʧʝʨʘʪʠʚʦʚ: ʵʢʦʣʦʛʠʯʝʩʢʠʤ ï ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʫʩʣʦʚʠʡ, ʩʦʙʣʶ-

ʜʝʥʠʝ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʚʩʝʭ ʣʶʜʝʡ, ʠ ʤʦʨʘʣʴʥʳʤ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʨʘʣʴʥʳʭ 

ʦʩʥʦʚ ʧʣʘʥʝʪʘʨʥʦʛʦ ʦʙʱʝʩʪʚʘ XXI ʚʝʢʘè [3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʵʢʦʣʦʛʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʚʥʠʤʘʥʠʷ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʫʜʫʱʠʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʪʠʢʠ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ. 

ʇʦʵʪʦʤʫ ʮʝʣʴ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʩʫʱʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʫ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʪʠʢʠ. 

ɺʦʩʧʠʪʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʫʩʚʦʝʥʠʠ ʦʩʥʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʪʠʢʠ, ʘ ʫʨʦʚʝʥʴ ʩʦʙʣʶʜʝʥʠʷ ʝʝ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ çʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ ʯʝʣʦ-

ʚʝʢʘ ʩ ʧʨʠʨʦʜʦʡè [5]. ʆʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʥʠʷ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʣʫʙʦʢʦ ʦʩʤʳʩʣʝʥʥʦʡ 

ʘʢʪʠʚʥʦʡ ʞʠʟʥʝʥʥʦʡ ʧʦʟʠʮʠʠ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʝ ʪʦʣʴʢʦ ʟʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʩʚʦʠʭ ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʥʦ ʠ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʌʦʨʤʠ-

ʨʦʚʘʥʠʝ ʣʠʯʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʦʨʠʝʥʪʘʮʠʝʡ 

ʩʠʩʪʝʤʳ ʣʠʯʥʦʩʪʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʩʭʦʜʷ 

ʠʟ ʵʪʦʛʦ, ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʬʦʨʤʫʣʠʨʫʶʪ ʢʘʢ ʜʚʠ-

ʞʝʥʠʝ ʦʪ ʟʥʘʥʠʡ, ʫʙʝʞʜʝʥʠʡ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʢ ʤʦʨʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʦʷʚʠʪʴʩʷ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʷʭ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʦʩʪʫʧʢʘʭ. 

ʇʦʥʷʪʠʝ çʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʝè ʚʧʝʨʚʳʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʘʟʨʘʙʦʪʘʥʦ ʀ.ʊ. ʉʫʨʘ-

ʚʝʛʠʥʦʡ. ʇʦʜ ʥʠʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʝ ʢʘʢ ʢ ʦʙʲʝʢʪʫ ʠ ʧʨʝʜʤʝʪʫ ʪʨʫʜʘ, ʢ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʦ ʝʝ ʦʭʨʘʥʝ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʘʚʦʚʳʤ ʥʦʨʤʘʤ ʦʙʱʝʩʪʚʘ, ʧʨʠʥʮʠʧʘʤ ʠ ʥʦʨʤʘʤ ʤʦʨʘʣʠ [10]. 

ʇʦʥʷʪʠʝ çʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʠ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʜʫʭʦʚʥʦʩʪʴʶ, ʥʨʘʚʩʪʚʝʥʥʦʩʪʴʶ ʠ ʘʢʪʠʚʥʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʧʦʟʠ-

ʮʠʝʡ, ʢʦʥʩʪʘʪʠʨʫʷ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʙʝʟ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʘ-

ʣʦʟʥʘʯʠʤʳʤ [8]. ʉʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʙʦʣʝʝ ʦʙʱʝʡ ʩʦʮʠʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʫʶ ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʯʝʨʝʟ ʦʙʱʠʝ ʫʩʣʦʚʠʷ ï ʜʫʭʦʚʥʦʩʪʴ, ʜʝʷʪʝʣʴʥʦʩʪʴ, ʛʫʤʘʥʠʟʤ. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʯʫʚʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʫʪʴ ʠ ʥʘʡʪʠ ʪʦ ʦʙʱʝʝ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʣʝʤʝʥʪʳ ʧʦʥʷʪʠʷ çʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʴè ʢʘʢ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʧʦʥʷʪʠʡ çʩʦʮʠʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠè ʠ çʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʝè. 

ʇʦʟʠʪʠʚʥʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʛʨʘʞʜʘʥʩʢʦʡ ʟʨʝʣʦʩʪʠ: ʦʥʘ ʠʤʝʝʪ ʠʥʪʝʛʨʘʣʴʥʳʡ 

ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ [7]. 
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ʉʝʡʯʘʩ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʤʝʥʘ ʧʘʨʘʜʠʛʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɽʩʣʠ ʨʘʥʴʰʝ ʧʨʝʦʙʣʘ-

ʜʘʣʘ ʦʨʠʝʥʪʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, 

ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ ʚʦʦʙʱʝ. ɺ ʩʠʩʪʝʤʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘ-

ʥʠʷ, ʢʫʣʴʪʫʨʳ, ʤʦʨʘʣʠ ʠ ʵʪʠʢʠ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʘʛʤʘʪʠʯʥʳʝ ʚʝʱʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʩʪʫʧʘʶʪ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠ. ʉʝʛʦʜʥʷ ʦʯʝʥʴ ʚʘʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʛʫʤʘʥʠ-

ʩʪʠʯʝʩʢʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʢʫʣʴʪʫʨʥʳʭ ʠ ʜʫ-

ʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʭ ʥʘʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʥʘʢʦʧʠʣʦ ʯʝʣʦʚʝʯʝʩʪʚʦ, ʚʦʙʨʘʚʰʘʷ ʚ ʩʝʙʝ ʥʦʚʘʷ ʥʘʫʢʘ ï ʵʢʦ-

ʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ ʠʤʝʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʜʚʝ ʜʨʫʛʠʭ ï ʵʢʦʣʦʛʦ-ʵʪʠʯʝʩʢʦʝ ʟʥʘʥʠʝ, ʵʢʦʣʦʛʦ-ʥʨʘʚʩʪʚʝʥʥʫʶ ʢʫʣʴʪʫʨʫ ʠ ʵʢʦʣʦʛʦ-ʵʪʠʯʝ-

ʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʧʝʨʚʦʝ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʬʝʨʦʡ ʥʘʫʢʠ ʠ ʦʙʫʯʝʥʠʷ; ʚʪʦʨʘʷ ï ʩʦ ʩʬʝʨʦʡ ʚʦʩʧʠʪʘʥʠʷ ʠ 

ʩʪʨʫʢʪʫʨʦʡ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ; ʪʨʝʪʴʷ ï ʩ ʠʥʩʪʠʪʫʪʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʤʠʨʦʚʦʟ-

ʟʨʝʥʠʝʤ. ɺ ʩʚʦʝʤ ʝʜʠʥʩʪʚʝ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʠʣʦʩʦʬʩʢʦ-ʵʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ [12]. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ ʬʦʨʤʫʣʠʨʫʝʪ ʮʝʥʥʦʩʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʥʝ ʚʝʜʝʪ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʦʵʚʦʣʶʮʠʶ ʯʝ-

ʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ ʷʚʣʷʝʪʩʷ ʵʪʠʢʦʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʪʦʡ ʤʝʨʝ, ʚ ʢʘʢʦʡ ʦʥʘ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʠʥʪʝʟ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʦʡ ʠ ʙʠʦʮʝʥʪʨʠʯʥʦʡ ʩʠʩʪʝʤ ʤʦʨʘʣʠ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʩʪʘʪʫʩ ʥʘʫʢʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʦʩʦʙʦʡ ʮʝʥʥʦʩʪʥʦ-ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʫʶ 

ʦʥʘ ʧʦʣʫʯʘʝʪ ʢʘʢ ʦʪʨʘʩʣʴ ʬʠʣʦʩʦʬʩʢʦʛʦ ʟʥʘʥʠʷ. 

ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʨʷʜʦʤ ʩ ʪʘʢʠʤʠ ʧʦʥʷʪʠʷʤʠ, ʢʘʢ ʯʝʩʪʴ, ʩʦʚʝʩʪʴ, ʜʦʙʨʦʪʘ ʠ ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʥʝʨʘʟʨʳʚʥʦ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʪʚʘ ʢ ʜʫʭʦʚʥʦʤʫ ʨʘʟʚʠʪʠʶ. ʏʪʦ ʞʝ 

ʜʦ ʵʪʠʢʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʠʪʦʛʦʤ ʨʘʟʚʠʪʠʷ ʬʠʣʦʩʦʬʩʢʦ-ʵʪʠʯʝʩʢʦʡ 

ʤʳʩʣʠ ʍʍ ʚʝʢʘ., ʚ ʢʦʪʦʨʦʡ ʦʩʦʙʫʶ ʦʩʪʨʦʪʫ ʧʨʠʦʙʨʝʣʘ ʧʨʦʙʣʝʤʘ ʤʝʩʪʘ ʠ ʨʦʣʠ ʥʨʘʚʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ 

ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʕʪʘ ʵʪʠʢʘ ʧʨʠʰʣʘ ʥʘ ʩʤʝʥʫ ʵʪʠʢʝ ʩʚʦʙʦʜʳ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠè [7]. ɺ ʵʪʠʢʝ ʩʚʦʙʦʜʳ 

ʧʦʦʱʨʷʝʪʩʷ ʧʨʦʠʟʚʦʣ ʠʥʜʠʚʠʜʘ, ʧʨʠ ʵʪʦʤ ʦʜʥʘʢʦ ʚ ʥʝʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʝʜʦʩʪʝʨʝʞʝʥʠʝ, ʩ ʥʘʧʦʤʠʥʘ-

ʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʙʝʟʛʨʘʥʠʯʥʘʷ ʩʚʦʙʦʜʘ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʘʥʘʨʭʠʶ. ʏʪʦ ʞʝ ʜʦ ʵʪʠʢʠ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʪʦ ʪʘʢʘʷ ʵʪʠʢʘ ʠʩʭʦʜʠʪ ʠʟ ʨʘʚʥʦʧʨʘʚʠʷ ʜʣʷ ʚʩʝʭ, ʯʪʦ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʢʘʪʘʩʪʨʦʬ. ɺ ʨʘʤʢʘʭ ʵʪʠʢʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʥʜʠʚʠʜ ʩʪʨʝʤʠʪʩʷ ʧʦʩʪʨʦʠʪʴ ʩʚʦʶ ʞʠʟʥʴ ʪʘʢ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʣʫʯʰʝʝ ʙʫʜʫʱʝʝ ʩʚʦʠʤ ʧʦʪʦʤʢʘʤ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʵʪʠʢʘ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʳʩʰʠʤ ʫʨʦʚʥʝʤ ʩʦʟʥʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʠʢʦʡ ʩʚʦʙʦʜʳ ʠʣʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. 

ʆʙʨʘʟʦʚʘʥʠʝ, ʝʩʣʠ ʧʦʜʭʦʜʠʪʴ ʢ ʥʝʡ ʩ ʧʦʟʠʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʠʤʧʝʨʘʪʠʚʦʚ, 

ʜʦʣʞʥʘ ʩʪʘʪʴ ʮʝʥʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠ ʜʘʚʘʪʴ ʮʝʥʥʦʩʪʥʦ-ʥʘʛʨʫʞʝʥʥʳʝ ʟʥʘʥʠʷ, ʪʦ ʝʩʪʴ, ʪʘʢʠʝ ʟʥʘ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʠʥʬʦʨʤʠʨʫʶʪ, ʥʦ ʠ ʬʦʨʤʠʨʫʶʪ ʣʠʯʥʦʩʪʴ.  

ʂʘʞʜʘʷ ʪʝʦʨʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʡ ʯʝʣʦʚʝʯʝ-

ʩʢʦʡ ʣʠʯʥʦʩʪʠ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ.  

ɼʠʩʮʠʧʣʠʥʘ çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘè ʜʦʣʞʥʦ ʨʘʩʢʨʳʚʘʪʴ ʧʨʠʯʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ ʧʦʷʚʣʝʥʠʷ ʛʫʤʘ-

ʥʠʟʤʘ ʚ ʥʝʜʨʘʭ ʵʢʦʣʦʛʠʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʚʟʛʣʷʜʳ ʵʢʦʣʦʛʦʚ ʥʘ ʧʨʦʙʣʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠ-

ʨʦʜʳ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ. ɺʦʟʥʠʢʘʷ ʥʘ ʩʪʳʢʝ ʵʢʦʣʦʛʠʠ ʠ ʵʪʠʢʝ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ 

ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ, ʯʝʤ 

ʵʪʠʢʘ ʠ ʵʢʦʣʦʛʠʷ ʦʙʨʝʣʠ ʩʪʘʪʫʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʊʘʢ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʝʨʦʚʘʥʠʷ ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʩ ʧʦʟʠʮʠʡ ʵʢʦʣʦʛʠʠ ʢʘʢ ʥʘʫʢʠ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʬʦʨʤʘʣʴʥʦ ʧʝʨʝʥʝʩʝʥʳ ʠ ʦʙʲʷʩʥʝʥʳ ʩ ʧʦʤʦ-

ʱʴʶ ʢʘʪʝʛʦʨʠʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʧʨʠʥʮʠʧʦʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʪʠʢʠ. ʕʢʦʣʦʛʦ-ʵʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠ-

ʨʦʜʝ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦ ʘʥʘʣʦʛʠʠ ʦʪʥʦʰʝʥʠʷ ʢ ʜʨʫʛʦʤʫ ʯʝʣʦʚʝʢʫ, ʘ ʦʪʥʦʰʝʥʠʝ 

ʛʨʷʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ï ʧʦ ʘʥʘʣʦʛʠʠ ʦʪʥʦʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʠʢʦʚ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʨʘʟʚʠʪʦʛʦ, ʚʥʫʪʨʝʥʥʝ ʥʨʘʚʩʪʚʝʥʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩ-

ʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʩʥʦʚʘʪʝʣʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʪʠʢʠ ʩʯʠʪʘʶʪ ʥʝʤʝʮʢʦʛʦ ʬʠʣʦʩʦʬʘ ɸ. ʐʚʝʡʮʝʨʘ. ɽʛʦ ʵʪʠʢʘ ʦʩʥʦ-

ʚʳʚʘʝʪʩʷ ʥʘ ʦʩʦʟʥʘʥʠʠ ʪʦʛʦ, ʯʪʦ ʠʩʪʠʥʥʦ ʥʨʘʚʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʫʚʘʞʘʝʪ ʜʨʫʛʫʶ 

ʞʠʟʥʴ ʠ ʚʩʝʛʜʘ ʧʨʠʜʝʪ ʝʤʫ ʥʘ ʧʦʤʦʱʴ ʠ ʚʳʜʚʠʛʘʝʪ ʛʣʘʚʥʳʡ ʧʨʠʥʮʠʧ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ï ʩʦʜʝʡʩʪʚʠʝ 

ʩʦʭʨʘʥʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʞʠʟʥʠ [11]. 

ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʪʠʢʫ ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʦʮʠʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʦʪ-

ʥʦʰʝʥʠʷ ʯʝʣʦʚʝʢʘ ʢ ʧʨʠʨʦʜʝ, ʘ ʝʝ ʥʦʨʤʳ ʚʦʧʣʦʱʝʥʠʝʤ ʠ ʮʝʥʥʦʩʪʷʤʠ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʛʦ ʠʩʪʦʨʠʯʝ-

ʩʢʦʛʦ ʦʧʳʪʘ ʯʝʣʦʚʝʯʝʩʪʚʘ [6]. 

ʕʪʠʢʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʧʦʚʪʦʨʷʝʪ ʪʦ ʥʘʦʙʦʨʦʪ, ʯʪʦ ʧʨʦʰʣʘ ʵʢʦʣʦʛʠʷ. ɽʩʣʠ ʨʘʥʴʰʝ ʵʢʦʣʦ-

ʛʠʷ ʙʳʣʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʘ, ʘ ʵʪʠʢʘ ʩʦʮʠʦʣʦʛʠʟʠʨʦʚʘʥʘ, ʪʦ ʩʝʡʯʘʩ ʵʢʦʣʦʛʠʷ ʚ ʟʥʘʯʠ-
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ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʮʠʘʣʠʟʠʨʫʝʪʩʷ ʠ ʛʫʤʘʥʠʟʠʨʫʝʪʩʷ, ʘ ʵʪʠʢʘ ï ʵʢʦʣʦʛʠʟʠʨʫʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦ-

ʰʣʦ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʝ ʢʨʫʛʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʥʦ ʠ ʧʨʦʠʟʦʰʣʦ ʧʨʠ-

ʚʣʝʯʝʥʠʝ ʵʪʠʢʠ ʚ ʩʬʝʨʫ ʵʢʦʣʦʛʠʠ, ʘ ʚ ʵʢʦʣʦʛʠʠ ï ʢ ʩʬʝʨʝ ʵʪʠʢʠ. ʊʦ ʝʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʦ-ʵʪʠʯʝ-

ʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ ʜʦʧʦʣʥʠʣʠʩʴ ʠ ʦʪʥʦʰʝʥʠʝʤ ʢ ʧʨʠʨʦʜʝ [2]. 

ɺ.ɺ. ɺʘʣʴʢʦʚʩʢʘʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʜʦʣʞʝʥ ʩʪʘʪʴ ʥʦʚʳʡ ʧʦʜʭʦʜ ʥʝ ʪʦʣʴʢʦ ʢ ʧʨʠ-

ʨʦʜʝ ʢʘʢ ʪʘʢʦʚʦʡ, ʘ ʢ ʧʨʠʨʦʜʝ ʢʘʢ ʩʬʝʨʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʥʦʚʳʡ ʮʝʥʥʦʩʪʥʳʡ 

ʧʦʜʭʦʜ ʢ ʯʝʣʦʚʝʢʫ, ʥʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʮʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʦ ʮʝʥʥʦʩʪʠ ʧʨʠʨʦʜʳ ʜʣʷ ʯʝʣʦ-

ʚʝʢʘ [1]. ʉʣʝʜʫʝʪ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʟʚʝʰʝʥʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ 

ʥʝʡ ʚʦ ʚʩʝʭ ʧʨʦʷʚʣʝʥʠʷʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢʦʥ-

ʢʨʝʪʥʦʡ ʦʪʨʘʩʣʠ. 

ɼʠʟʘʡʥ ʥʝʦʙʭʦʜʠʤ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʤ ʢʘʯʝʩʪʚʘʤ ʩʧʝʮʠʘʣʠʩʪʘ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʤʥʦʛʠʭ ʫʨʦʚʥʷʭ ʦʪ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʫʪʠʣʠʪʘʨʥʦ-ʧʨʘʢʪʠʯʝ-

ʩʢʦʛʦ ʫʨʦʚʥʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʫʢʠ, ʪʝʭʥʠʢʠ, ʠʩʢʫʩʩʪʚʘ, ʢʫʣʴʪʫʨʳ ʚ ʮʝʣʦʤ. ʂ ʪʦʤʫ ʞʝ 

ʪʨʝʙʦʚʘʥʠʷ ʵʪʠ ʤʦʛʫʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʤʝʥʷʪʴʩʷ, ʜʦʧʦʣʥʷʪʴʩʷ ʥʦʚʳʤʠ. ɸʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʟʘʜʘʯʘ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ï ʚʦʩʧʠʪʘʥʠʝ ʚʜʫʤʯʠʚʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʳʡ ʫʤʝʝʪ 

ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʶ ʪʚʦʨʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʥʢʨʝʪʥʳʝ 

ʨʝʰʝʥʠʷ.  

ʇʦ ʥʘʰʝʤʫ ʫʙʝʞʜʝʥʠʶ, ʪʦʣʴʢʦ ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩ-

ʧʝʢʪʳ, ʤʦʞʝʪ ʩʪʘʪʴ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ, ʢʫʣʴʪʫʨʦʡ ʠ ʵʢʦʣʦʛʠʝʡ. ʇʨʠ ʵʪʦʤ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʡ ʜʠʟʘʡʥ ï ʵʪʦ ʥʝ ʦʪʜʝʣʴʥʦʝ ʥʝʟʘʚʠʩʠʤʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ, ʠ ʥʝ ʦʜʠʥ ʠʟ ʧʝ-

ʨʠʬʝʨʠʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʱʝʡ ʝʛʦ ʩʠʩʪʝʤʝ, ʘ ʥʝʦʪʲʝʤʣʝʤʘʷ ʩʦʩʪʘʚʥʦʡ ʣʶʙʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʙʫʜʫʱʠʭ ʣʘʥʜʰʘʬʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ, ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ. ʅʦ ʯʪʦʙʳ ʦʥ ʩʪʘʣ ʦʨʛʘʥʠʯʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʝʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʜʦʣʞʥʳ ʜʘʚʘʪʴ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʜʦʩʪʠʯʴ ʩʠʤʙʠʦʟʘ ʪʝʭʥʠʢʠ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʧʨʠʨʦʜʳ ï ʵʪʠʭ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʭ ʥʳʥʝ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʩʬʝʨʳ ʠ ʩʦʮʠʦʩʬʝʨʳ [9]. ʄʳ ʩʯʠʪʘʝʤ, 

ʯʪʦ ʥʘ ʩʪʘʜʠʷʭ ʫʯʝʙʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʧʨʦʛʨʘʤʤʥʳʤ ʮʝʣʷʤ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʠʜʘʢʪʠʢʝ: 

ʧʨʠʚʠʚʘʝʪʩʷ ʙʝʨʝʞʣʠʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ; ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʤ ʤʘʪʝʨʠʘʣʘʤ; ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʤʦʜʝʣʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʟʘ-

ʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʚʝʱʝʡ; ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ çʨʝʢʦʥʩʪʨʫʢʮʠʠè ʠʟʜʝʣʠʡ, ʩ ʧʨʦʩʯʠʪʳʚʘʥʠʝʤ 

çʩʫʜʴʙʳè ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʟʜʝʣʠʷ ʚ ʮʝʣʦʤ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. 

ɺ ʧʣʘʥʝ ʵʢʦʣʦʛʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʚ ʤʝʪʦʜʠʢʝ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʠʭ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʧʨʦʮʝʩʩʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉʦʙ-

ʩʪʚʝʥʥʦ ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥʝʨ ʩʧʦʩʦʙʝʥ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʘʤ ʣʘʥʜʰʘʬʪ, ʥʦ ʠ ʩʚʷʟʠ ʤʝʞʜʫ 

ʥʠʤʠ: ʤʝʞʜʫ ʣʘʥʜʰʘʬʪʦʤ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ, ʣʘʥʜʰʘʬʪʦʤ-ʮʝʣʴʶ ʠ ʣʘʥʜʰʘʬʪʦʤ-ʥʘʩʣʝʜʥʠʢʦʤ, ʪʦ 

ʝʩʪʴ ʤʝʞʜʫ ʪʝʤ, ʠʟ ʯʝʛʦ ʜʦʣʞʝʥ ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʣʘʥʜʰʘʬʪʦʤ ʠ ʢʘʢ ʵʪʦʪ ʣʘʥʜʰʘʬʪ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ. 

ʇʨʝʜʣʘʛʘʝʤ ʪʘʢʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʝʨʘ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʪʠʢʠ:  

ï ʨʝʘʣʠʟʘʮʠʷ ʘʢʩʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʟʘʜʘʯ ʛʫʤʘʥʠʟʘʮʠʠ ʚ ʩʠ-
ʩʪʝʤʝ çʯʝʣʦʚʝʢ-ʧʨʠʨʦʜʘ-ʦʙʱʝʩʪʚʦè;  

ï ʦʙʝʩʧʝʯʝʥʠʝ ʝʜʠʥʩʪʚʘ ʵʪʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʩʧʝʮʠʘʣʠʩʪʘ; 
ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʨʘʟʚʠ-

ʪʠʷ ʥʨʘʚʩʪʚʝʥʥʳʭ ʫʙʝʞʜʝʥʠʡ;  

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʚʦʩʧʠʪʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʝʨʘ, ʠʩʭʦʜʷ ʠʟ ʥʦʨʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʪʠʢʠ;  

ï ʩʦʛʣʘʩʦʚʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʫʜʫʱʠʭ ʣʘʥʜʰʘʬʪʥʳʭ ʜʠʟʘʡ-

ʥʝʨʦʚ ʩ ʠʭ ʣʠʯʥʦʩʪʥʳʤʠ ʟʘʧʨʦʩʘʤʠ ʠ ʠʥʪʝʨʝʩʘʤʠ;  

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʦ-ʵʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʩʪʫʜʝʥʪʘ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

ï ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʮʢʫʨʩʦʚ ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ;  

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʤʠʥʠʤʫʤʘ ʥʨʘʚʩʪʚʝʥʥʳʭ ʟʥʘʥʠʡ ʢʘʢ ʧʨʝʜʧʦʩʳʣʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʨʘʚʩʪʚʝʥʥʳʭ ʫʙʝʞʜʝʥʠʡ 



100 

ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʤʦʨʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʤʦʨʘʣʴʥʳʝ ʦʪ-

ʥʦʰʝʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʝʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʘʣʴʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ 

ʨʘʟʨʘʙʦʪʢʫ ʢʦʥʮʝʧʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʝʨʘ ʥʘ ʦʩʥʦʚʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʪʠʢʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʠ 

ʤʳʰʣʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʫ. 
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ʉ.ʅ. ʉʦʢʦʣʦʚ1, ɸ.ɹ. ʄʝʨʮʘʣʦʚ2 
1 ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2 ʀʟʣʫʯʠʥʩʢ, ɸʆ çʖʊʕʂ-ʅɺʈè, 

 

ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂɸ 

ʅʀɾʅɽɺɸʈʊʆɺʉʂʆɻʆ ʈɸʁʆʅɸ 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʦʪʨʘʩʣʴʶ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʟʜʝʩʴ ʨʘʙʦʪʘʝʪ ʦʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ɻʈʕʉ ʚ ʈʦʩʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʨʘʡʦʥ, ɻʈʕʉ, ʵʥʝʨʛʦʨʘʡʦʥʳ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ. 

 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ï ʖʛʨʘ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʮʝʥʪʨʦʚ 

ʩʪʨʘʥʳ. ʆʩʥʦʚʫ ʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʚʣʘʜʝʶʱʠʝ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʣʠʮʝʥʟʠʷʤʠ ʥʘ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨʘʤʠ ʩ ʮʝʣʴʶ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ [5].  

ʅʘ ʜʦʣʶ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʠʭʦʜʠʪʩʷ 14% ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʍʄɸʆ ï ʖʛʨʳ 

[7]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʦʪʨʘʩʣʴʶ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʅʠʞ-

ʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʛʘʟʘ ʠ ʚʦʜʳ ʚ 2017 ʛ. ʩʦʩʪʘʚʣʷʣʠ 2,7%. 

ɺ ʵʪʦʡ ʦʪʨʘʩʣʠ ʦʙʲʝʤ ʦʪʛʨʫʞʝʥʥʳʭ ʪʦʚʘʨʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʠ 

ʫʩʣʫʛ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ ʚ 2016 ʛʦʜʫ 20153,67 ʤʣʥ ʨʫʙ., ʠʣʠ 111,4% ʢ ʧʦʢʘʟʘʪʝʣʷʤ 2015 ʛʦʜʘ. ʆʙʲʝʤ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ, ʛʘʟʦʤ ʠ ʧʘʨʦʤ ʟʘ 2017 ʛʦʜ 

ʧʦ ʦʮʝʥʢʝ ʩʦʩʪʘʚʠʣ 19 509,1 ʤʣʥ ʨʫʙ. ʠʣʠ 95,2% ʢ ʧʨʦʰʣʦʤʫ ʛʦʜʫ (ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʮʝʥʘʭ). 

ɺ 2016 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʧʨʦʠʟʚʝʜʝʥʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʧʦʣʥʦʤʫ ʢʨʫʛʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

13,43 ʤʣʨʜ ʢɺʪĿʯ (95,2% ʢ ʫʨʦʚʥʶ 2015 ʛʦʜʘ). ʇʦ ʦʮʝʥʢʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʧʨʦʠʟʚʝʜʝʥʦ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ 13,22 ʤʣʨʜ ʢɺʪĿʯ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 98,4% ʢ ʧʦʢʘʟʘʪʝʣʷʤ 2016 ʛʦʜʘ. 

ʆʩʥʦʚʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʨʘʡʦʥʝ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʚ ʦʙʱʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ï 

95%, ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ï ʅʠʞʥʝʚʘʨʪʦʚʩʢʘʷ ɻʈʕʉ (ʨʠʩ. 1). ʆʩʥʦʚʥʦʝ ʠ ʨʝ-

ʟʝʨʚʥʦʝ ʪʦʧʣʠʚʦ: ʧʦʧʫʪʥʳʡ ʛʘʟ ɹʝʣʦʟʸʨʥʦʛʦ ʠ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ɻʇʂ (ʆɸʆ çʉʠʙʫʨʊʶʤʝʥʴɻʘʟè), 

ʦʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ï 3399,4 ʤʣʥ ʤ 3.  

 

ʈʠʩ. 1. ʅʠʞʥʝʚʘʨʪʦʚʩʢʘʷ ɻʈʕʉ [4] 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʘʷ ɻʈʕʉ ï ʪʨʝʪʴʷ ʧʦ ʤʦʱʥʦʩʪʠ ʩʪʘʥʮʠʷ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʝʝ ʜʦʣʶ ʧʨʠʭʦ-

ʜʠʪʩʷ ʦʢʦʣʦ 15% ʚʩʝʭ ʤʦʱʥʦʩʪʝʡ ʊʶʤʝʥʩʢʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ [1]. ʅʠʞʥʝʚʘʨʪʦʚʩʢʘʷ ɻʈʕʉ ʨʘʩʧʦʣʦʞʝʥʘ 

ʚ ʧʦʩʝʣʢʝ ʀʟʣʫʯʠʥʩʢ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ 15 ʢʤ ʦʪ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ, ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ 

ɺʘʭ.  

ʉʪʘʥʮʠʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ [4]. ɿʜʝʩʴ ʫʩʪʘʥʦʚʣʝʥʳ 2 ʛʝʥʝʨʘʪʦʨʘ ʊɺɺ-800-2ɽʋ3 

ʠ 1 ʛʝʥʝʨʘʪʦʨ 324ʅ 9A5 [2]. ɸʢʮʠʠ ɿɸʆ çʅʠʞʥʝʚʘʨʪʦʚʩʢʘʷ ɻʈʕʉè ʧʨʠʥʘʜʣʝʞʘʪ NVGRES HOLDING 

LIMITED (NHL). 75% ʤʠʥʫʩ 1 ʘʢʮʠʷ ʚ ʫʩʪʘʚʥʦʤ ʢʘʧʠʪʘʣʝ NHL ʧʨʠʥʘʜʣʝʞʘʪ ɸʆ çʀʥʪʝʨ ʈɸʆ ï ʕʣʝʢ-

ʪʨʦʛʝʥʝʨʘʮʠʷè, ʘ 25% ʧʣʶʩ 1 ʘʢʮʠʷ ʧʨʠʥʘʜʣʝʞʘʪ ʆɸʆ çʅʂ çʈʦʩʥʝʬʪʴè.  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʩʥʦʚʥʳʤ ʛʝʥʝʨʠʨʫʶʱʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʨʘʡʦʥʘ ï ʅʠʞʥʝʚʘʨʪʦʚ-

ʩʢʦʡ ɻʈʕʉ ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩ. 2. ɺʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʡ ɻʈʕʉ (ʤʣʨʜ ʢɺʪĿʯ) 
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ʅʘ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʨʘʡʦʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʘʚʪʦʥʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʛʘʟʦʪʫʨ-

ʙʠʥʥʳʝ ʠ ʛʘʟʦʧʦʨʰʥʝʚʳʝ ʩʪʘʥʮʠʠ (ʩ ʩʦʚʦʢʫʧʥʦʡ ʤʦʱʥʦʩʪʴʶ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 50 ʄɺʪ), ʧʨʦʠʟʚʦʜʷ-

ʱʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʜʣʷ ʥʫʞʜ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʵʪʦ ʧʦʨʷʜʢʘ 5% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʨʘʡʦʥʝ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʦʧʫʪʥʦʤ ʥʝʬʪʷʥʦʤ 

ʛʘʟʝ: ʅʦʚʦ-ʇʦʢʫʨʩʢʘʷ ɻʊʕʉ, ʇʦʢʘʤʘʩʦʚʩʢʘʷ ɻʊʕʉ, ɽʛʫʨʴʷʭʩʢʘʷ ɻʇʕʉ, ɺʘʥ-ɽʛʘʥʩʢʘʷ ɻʊʕʉ, ʂʦʰʠʣʴ-

ʩʢʘʷ ɻʊʕʉ ʠ ɻʊʉ ɺʂɽ [2]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʠʤʝʶʪʩʷ 6 ʥʝʙʦʣʴʰʠʭ ʧʦ ʤʦʱʥʦʩʪʠ ʜʠʟʝʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (4 ʤʘʨʢʠ 

Volvo Penta TAD1343GE ï ʚ ʂʦʨʣʠʢʘʭ, ʤʘʨʢʠ Cummins C38D5 ï ʚ ʉʦʩʥʦʚʦʤ ɹʦʨʫ ʠ ʋʩʪʴ-ʂʦʣʝʢʲʸʛʘʥʝ; 

ʚ ɹʦʣʴʰʝʪʘʨʭʦʚʦ ï ʟʘʧʘʩʥʘʷ), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦʩʝʣʝʥʠʡ ʨʘʡʦʥʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʡʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʥʝʨʛʦʜʝʬʠʮʠʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʦʧʝ-

ʨʝʞʘʶʱʠʤ ʨʦʩʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘʜ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ.  

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʘʡʦʥʘ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ, 

ʧʝʨʝʜʘʯʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʛʘʟʘ ʠ ʚʦʜʳ, ʷʚʣʷʶʪʩʷ ʟʘʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ 

çʅʠʞʥʝʚʘʨʪʦʚʩʢʘʷ ɻʈʕʉè, ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çɸʛʘʥʩʢʦʝ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴ-

ʥʦʝ ʫʧʨʘʚʣʝʥʠʝè, ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʀʟʣʫʯʠʥʩʢʦʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦè, ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʝ ʫʥʠʪʘʨʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʉʝʣʴʩʢʦʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦè, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʳʝ ʦʙʦʩʦʙʣʝʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʙʱʝʩʪʚʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çʖʛʨʘʪʝʧʣʦʥʝʬʪʴè, 

ʦʪʢʨʳʪʦʛʦ ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ çʂʦʤʧʘʥʠʷ ʖɻè ʠ ʜʨʫʛʠʭ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ [7]. ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʢʦʪʝʣʴʥʳʭ ʦʪʨʘʞʝʥʘ ʚ ʪʘʙ-

ʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ  

ʇʦʢʘʟʘʪʝʣʠ 2015 ʛʦʜ 2016 ʛʦʜ ʊʝʤʧʳ ʨʦʩʪʘ, % 

ʇʨʦʠʟʚʦʜʩʪʚʦ, ʧʝʨʝʜʘʯʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ 
20 061 791 18 966 954 94,5 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 
511 559 502 579 98,2 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

495 055 494 948 100 

ʇʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 101 125 104 470 103,3 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ 
1 052 630 1 123 788 106,8 

 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʨʘʡʦʥ ʦʭʚʘʪʳʚʘʝʪ ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʵʥʝʨʛʦʨʘʡʦʥ ʠ ʯʘʩʪʴ ʂʦʛʘʣʳʤʩʢʦʛʦ. ʅʠʞ-

ʥʝʚʘʨʪʦʚʩʢʠʡ ʵʥʝʨʛʦʨʘʡʦʥ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʦʥʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʜʥʦʠʤʝʥʥʦʛʦ ʬʠʣʠʘʣʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ɸʆ çʊʶʤʝʥʴʵʥʝʨʛʦè, ʘ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ɺʦʩʪʦʯʥʦʛʦ 

ʇʄʕʉ ʬʠʣʠʘʣʘ ʇɸʆ çʌʉʂ ɽʕʉè ï ʄʕʉ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʨʘʡʦʥ 

(ʢʨʦʤʝ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʢ ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʛʘʤ ʇʦʢʘʯʠ ʠ ʃʘʥʛʝʧʘʩ), ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜ-

ʩʢʠʭ ʦʢʨʫʛʦʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʄʝʛʠʦʥ ʠ ʈʘʜʫʞʥʳʡ [8]. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʵʥʝʨʛʦʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪʥʳʤ, ʧʦʢʨʳʪʠʝ ʜʝʬʠʮʠʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ 

ʉʫʨʛʫʪʩʢʦʡ ɻʈʕʉ-1 ʠ ʉʫʨʛʫʪʩʢʦʡ ɻʈʕʉ-2. ʇʦ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʝʪʷʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʤʦʱʥʦ-

ʩʪʠ ʠʟ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʵʥʝʨʛʦʨʘʡʦʥʘ ʚ ʅʦʷʙʨʴʩʢʠʡ ʠ ʂʦʛʘʣʳʤʩʢʠʡ ʵʥʝʨʛʦʨʘʡʦʥʳ, ʘ ʪʘʢʞʝ ʚ ʊʦʤ-

ʩʢʫʶ ʦʙʣʘʩʪʴ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ʉʭʝʤʘ ʙʘʣʘʥʩʘ ʥʘʛʨʫʟʦʢ ʵʥʝʨʛʦʨʘʡʦʥʦʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ [8] 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʧʦʩʪʫʧʘʝʪ ʥʘ ʥʫʞʜʳ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʥʘ ʥʝʬʪʷʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷʶʪʩʷ ʦʪʨʘʩʣʠ ʤʘʪʝʨʠ-

ʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʞʠʪʝʣʠ ʨʘʡʦʥʘ [6].  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʝʪʠ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʤʦʱʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʥʝ ʧʦʢʨʳʚʘʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʉ ʨʦʩʪʦʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ 

ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʵʣʝʢʪʨʦʩʝʪʝʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ.  

ʈʘʟʚʠʪʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʥ-

ʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ɻʨʫʧʧʳ çʀʥʪʝʨ ʈɸʆè [3]. ɺ ʨʘʤʢʘʭ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʝ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʝʪʠʢʠ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʙʫʜʝʪ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʜʝʬʠ-

ʮʠʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  
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ʉ.ʅ. ʉʦʢʦʣʦʚ, ɺ.ɺ. ʋʩʪʠʥʩʢʘʷ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʕʂʆʅʆʄʀʂʆ-ɻɽʆɻʈɸʌʀʏɽʉʂʆɽ 

ʇʆʃʆɾɽʅʀɽ ɸʕʈʆʇʆʈʊɸ ɻʆʈʆɼɸ 

ʅʀɾʅɽɺɸʈʊʆɺʉʂɸ ʀ ɽɻʆ 

ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀɽ 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʘʵʨʦʧʦʨʪʘ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ, 

ʚʭʦʜʷʱʝʛʦ ʚ ʯʠʩʣʦ 30 ʢʨʫʧʥʝʡʰʠʭ ʘʵʨʦʧʦʨʪʦʚ ʈʦʩʩʠʠ. ʀʟʫʯʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦ-

ʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʘʨʪʫ, ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʱʫʶ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʠʟ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʛʦ ʘʵʨʦʧʦʨʪʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʘʵʨʦʧʦʨʪ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ, ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. 

 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ï ʖʛʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʧʣʦ-

ʱʘʜʴʶ 534,8 ʪʳʩ. ʢʤ2 ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʥʘ 1 ʷʥʚʘʨʷ 2019 ʛ. ʚ ʢʦʣʠʯʝʩʪʚʝ 1 663 795 ʪʳʩʷʯ 

ʯʝʣʦʚʝʢ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʧʦʚʳʰʘʝʪ ʨʦʣʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʩʦʮʠʘʣʴʥʦʤ 

ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʘ. 

ɺ ʦʢʨʫʛʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʦʩʚʦʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʷ, ʭʦʪʷ ʦʥʘ ʥʝʫʢʣʦʥʥʦ 

ʥʘʨʘʩʪʘʝʪ. ɺʦʟʜʫʰʥʳʝ ʣʠʥʠʠ ʩʚʷʟʳʚʘʶʪ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ï ʖʛʨʫ ʩ ʜʨʫʛʠʤʠ ʛʦ-

ʨʦʜʘʤʠ ʈʦʩʩʠʠ, ʥʦ ʤʝʞʜʫ ʩʦʙʦʡ ʛʦʨʦʜʘ ʦʢʨʫʛʘ ʚʦʟʜʫʰʥʳʤʠ ʣʠʥʠʷʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʚʷʟʘʥʳ [7]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʢʨʫʛ ʦʙʩʣʫʞʠʚʘʝʪ 12 ʘʵʨʦʧʦʨʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ 3 ʘʵʨʦʧʦʨʪʘ, ʠʤʝʶʱʠʭ ʩʪʘʪʫʩ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʛʦ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʉʫʨʛʫʪʝ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ ʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʝ [5].  

ɺʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ʘʚ-

ʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ï ʖʛʨʝ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʤ ʨʝʛʠʦʥʝ [6]. ɼʦʩʪʫʧʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʣʫʛ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ [2]. 

ɸʵʨʦʧʦʨʪ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ï (ʢʦʜʳ IATA: NJC, ICAO: USNN) ʩ 2005 ʛ. ʷʚʣʷʝʪʩʷ ʤʝʞʜʫ-

ʥʘʨʦʜʥʳʤ ʘʵʨʦʧʦʨʪʦʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʪʢʨʳʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʦʣʸʪʦʚ ʧʘʩ-

ʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ. ɿʜʝʩʴ ʨʘʙʦʪʘʶʪ ʜʚʘ ʪʝʨʤʠʥʘʣʘ, ʠʤʝʝʪʩʷ ʫʜʦʙʥʘʷ ʧʘʨʢʦʚʢʘ, ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʩʝʨʚʠʩ [2]. ʅʘ ʚʲʝʟʜʝ ʠʟ ʛʦʨʦʜʘ ʚ ʘʵʨʦʧʦʨʪ ʫʩʪʘʥʦʚʣʝʥʘ çɸʣʣʝʷ 

ʇʦʯʸʪʘ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠè, ʢʦʪʦʨʘʷ ʫʩʧʝʣʘ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʥʝ 

ʪʦʣʴʢʦ ʘʵʨʦʧʦʨʪʘ, ʥʦ ʠ ʛʦʨʦʜʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʦʣʦʩʦʚʘʥʠʷ 2018 ʛ. ʘʵʨʦʧʦʨʪʫ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʠ-

ʩʚʦʠʪʴ ʠʤʷ ɺ.ʀ. ʄʫʨʘʚʣʝʥʢʦ (1912ï1977)  ʠʥʞʝʥʝʨʘ-ʥʝʬʪʷʥʠʢʘ, ʧʝʨʚʦʛʦ ʥʘʯʘʣʴʥʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ çɻʣʘʚʪʶʤʝʥʥʝʬʪʝʛʘʟè. 

ɺʦʟʜʫʰʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʦʙʩʣʫʞʠʚʘʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʘʵʨʦʧʦʨʪ, ʦʪʚʝʯʘʶʱʠʡ 

ʚʩʝʤ ʥʦʨʤʘʤ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥ ʩʧʦʩʦʙʝʥ ʦʙʩʣʫʞʠʪʴ ʚ ʛʦʜ ʙʦʣʝʝ 800 ʪʳʩʷʯ ʧʘʩʩʘʞʠʨʦʚ, ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʪʘʪʠʩʪʠʢʘ (ʪʘʙʣ. 1). ʇʠʢʦʚʳʤ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ 

ʩʪʘʣ 1990 ʛ., ʢʦʛʜʘ ʘʵʨʦʧʦʨʪ ʦʪʧʨʘʚʠʣ 1 ʤʣʥ. 215 ʪʳʩ. ʧʘʩʩʘʞʠʨʦʚ [1]. ʅʦ ʠ ʩʝʛʦʜʥʷ ʅʠʞʥʝʚʘʨʪʦʚʩʢ ʧʦ 

ʧʝʨʝʚʦʟʢʝ ʧʘʩʩʘʞʠʨʦʚ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ 30 ʢʨʫʧʥʝʡʰʠʭ ʘʵʨʦʧʦʨʪʦʚ ʈʦʩʩʠʠ. 
ʊʘʙʣʠʮʘ 1 

 ʇʘʩʩʘʞʠʨʦʦʙʦʨʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʵʨʦʧʦʨʪʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢ (ʪʳʩ.ʯʝʣ.) 

ɻʦʜ 2008 2009 2010 2011 2012 2013 

ʇʘʩʩʘʞʠʨʦ-

ʦʙʦʨʦʪ 

652 494 568 570 594 646 

ɻʦʜ 2014 2015 2016 2017 2018  

ʇʘʩʩʘʞʠʨʦ-

ʦʙʦʨʦʪ 

694 803 619 681 670  

 

ɸʵʨʦʧʦʨʪ ʩʚʷʟʘʥ ʚʦʟʜʫʰʥʳʤʠ ʣʠʥʠʷʤʠ ʩ ʧʷʪʥʘʜʮʘʪʴʶ ʛʦʨʦʜʘʤʠ ʈʦʩʩʠʠ ʠ ʉʅɻ (ʨʠʩ. 1). ɺʳʧʦʣ-

ʥʷʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʡʩʳ ʚ ʊʫʨʮʠʶ (ɸʥʪʘʣʴʷ), ʊʘʠʣʘʥʜ (ʋʪʘʧʘʦ), ʊʘʜʞʠʢʠʩʪʘʥ (ɼʫʰʘʥʙʝ 

ʍʫʜʞʘʥʜ), ʂʳʨʛʳʟʩʪʘʥ (ʆʰ) (ʪʘʙʣ. 2).  
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ʈʠʩ. 1. ɼʚʠʞʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʵʨʦʧʦʨʪʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢ 

ʊʘʙʣʠʮʘ 2 

ʅʘʧʨʘʚʣʝʥʠʷ ʚʳʣʝʪʘ ʦʩʥʦʚʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʨʝʡʩʦʚ ʠʟ ʘʵʨʦʧʦʨʪʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢ  

(ʧʝʨʠʦʜ ʚʳʧʦʣʥʝʥʠʷ ʩ 27.10.2019 ʛ. ʧʦ 28.03.2020 ʛ.) 

ʅʘʧʨʘʚʣʝʥʠʝ ʎʝʥʘ (ʙʝʟ ʙʘʛʘʞʘ), ʨʫʙ. ɺʨʝʤʷ ʚ ʧʫʪʠ ʊʘʨʠʬ (ʨʫʙ./ʯ) 

ɹʫʛʫʣʴʤʘ 6 425 2 ʯ. 30 ʤ. 2 570 

ɽʢʘʪʝʨʠʥʙʫʨʛ 3 325 2 ʯ. 50 ʤ. 1 174 

ʂʘʟʘʥʴ 9 650 4 ʯ. 10 ʤ. 2 316 

ʂʨʘʩʥʦʜʘʨ 6 325 4 ʯ. 40 ʤ. 1 355 

ʄʦʩʢʚʘ 9 687 3 ʯ. 40 ʤ. 2 561 

ʉʘʤʘʨʘ 4 325 2 ʯ. 50 ʤ. 1 526 

ʅʦʚʦʩʠʙʠʨʩʢ* 5 170 1 ʯ. 30 ʤ. 3 447 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 9 877 5 ʯ. 20 ʤ. 1 853 

ʊʦʤʩʢ* 7 425 2 ʯ. 20 ʤ. 3 187 

ʊʶʤʝʥʴ 5 206 3 ʯ. 40 ʤ. 1 422 

ʋʬʘ 4 325 2 ʯ. 35 ʤ. 1 674 

ɼʫʰʘʥʙʝ* 14 274 3 ʯ. 45 ʤ. 3 806 

ʆʰ* 12 452 3 ʯ. 30 ʤ. 3 558 

ʍʫʜʞʘʥʜ* 19 064 4 ʯ. 45 ʤ. 4 013 

* ʧʨʠʤʝʯʘʥʠʝ: ʙʘʛʘʞ ʚʭʦʜʠʪ ʚ ʩʪʦʠʤʦʩʪʴ ʙʠʣʝʪʘ 
 

ɺ ʘʵʨʦʧʦʨʪ ʚʳʧʦʣʥʷʶʪ ʨʝʛʫʣʷʨʥʳʝ ʠʣʠ ʯʘʨʪʝʨʥʳʝ ʨʝʡʩʳ 18 ʘʚʠʘʢʦʤʧʘʥʠʡ: çS7 Airlinesè, 

çSomon Airè, çUzbekistan Airwaysè, çɸʢ-ɹʘʨʩ ɸʵʨʦè, çɸʵʨʦʬʣʦʪè, çɹʝʣʘʚʠʘè, çʀʞʘʚʠʘè, çʀʢʘʨè 

(çPegas Flyè), çʀʨɸʵʨʦè, çʖɺʊ ɸʵʨʦè, çʈʫʩʃʘʡʥè, çʋʨʘʣʴʩʢʠʝ ʘʚʠʘʣʠʥʠʠè, çRoyal Flightè , çʖʊʵʡʨè, 

çʗʢʫʪʠʷè, çʗʤʘʣè, çAzur Airè, çNordwind Airlinesè. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʪʘʨʠʬʳ  ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʅʦ-

ʚʦʩʠʙʠʨʩʢ ʠ ʊʦʤʩʢ (ʙʦʣʝʝ 3 ʪʳʩ. ʨʫʙ. ʟʘ 1 ʯʘʩ), ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʘʚʠʘʢʦʤʧʘʥʠʡ çʗʤʘʣè ʠ çS7 Airlinesè, 

ʩʘʤʳʝ ʥʠʟʢʠʝ  ʚ ɽʢʘʪʝʨʠʥʙʫʨʛ ʠ ʂʨʘʩʥʦʜʘʨ (ʤʝʥʝʝ 1 ʪʳʩ. 500 ʨʫʙ. ʟʘ ʯʘʩ), ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʘʚʠʘʢʦʤʧʘ-

ʥʠʠ çʖʊʵʡʨè. 

ʀʟ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʣʝʝ 115 ʨʝʡʩʦʚ ʚ ʥʝʜʝʣʶ. ɼʣʷ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʚʳʜʝʣʷʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʣʝʜʦʚʘʥʠʷ ʚ ʉʠʙʠʨʩʢʠʡ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʌʆ (20%) ʠ ʎʝʥʪʨʘʣʴʥʳʡ ʠ ʉʝʚʝʨʥʳʡ ʌʆ 

(32%) (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʋʜʝʣʴʥʳʡ ʚʝʩ ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠʞʝʥʠʷ ʩʘʤʦʣʝʪʦʚ  

ʠ ʚʝʨʪʦʣʝʪʦʚ ʠʟ ʘʵʨʦʧʦʨʪʦʚ ʍʄɸʆ-ʖʛʨʳ ʚ ʥʝʜʝʣʶ (%) 

ɼʣʷ ʚʘʭʪʦʚʳʭ ʧʘʩʩʘʞʠʨʦʚ ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʚʘʭʪʦʚʳʝ ʨʝʡʩʳ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦ ʩʦʛʣʘ-

ʩʦʚʘʥʠʶ ʩ ʧʝʨʝʚʦʟʯʠʢʦʤ ʚ ʩʣʝʜʫʶʱʠʝ ʛʦʨʦʜʘ: ʀʞʝʚʩʢ, ʂʨʘʩʥʦʜʘʨ, ɻʦʤʝʣʴ, ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, ʄʠʨ-

ʥʳʡ, ʄʦʩʢʚʘ, ʅʠʞʥʝʢʘʤʩʢ, ʉʘʤʘʨʘ, ʊʘʣʘʢʘʥ, ʋʬʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʘʵʨʦʧʦʨʪʘ ʚʳʧʦʣʥʷʶʪʩʷ ʤʝʩʪʥʳʝ ʨʝʡʩʳ (ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʝʨʠʦʜ ʨʘʩʧʫʪʠʮʳ) ʥʘ 

ʚʝʨʪʦʣʸʪʘʭ ʄʠ-8 ʚ ɹʳʣʠʥʦ, ɿʘʡʮʝʚʫ ʈʝʯʢʫ, ɹʦʣʴʰʝʪʘʨʭʦʚʦ, ʇʦʢʫʨ, ʋʩʪʴ-ʂʦʣʝʢʲʸʛʘʥ, ɺʘʭʦʚʩʢ, ʆʭʪʝ-

ʫʨʴʝ, ʃʘʨʴʷʢ, ɹʦʣʴʰʦʡ ʃʘʨʴʷʢ, ʏʝʭʣʦʤʝʡ, ʂʦʨʣʠʢʠ, ɺʘʤʧʫʛʦʣ. ɼʦʣʷ ʚʥʫʪʨʠʦʢʨʫʞʥʳʭ ʨʝʡʩʦʚ ʫ ʅʠʞ-

ʥʝʚʘʨʪʦʚʩʢʘ ʩʦʩʪʘʚʣʷʝʪ 9%. 

ɸʵʨʦʧʦʨʪ çʅʠʞʥʝʚʘʨʪʦʚʩʢè ʦʪʥʦʩʠʪʩʷ ʢ ʘʵʨʦʧʦʨʪʘʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʩ 2005 ʛʦʜʘ ʠʤʝʝʪ 

ʩʪʘʪʫʩ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʵʨʦʧʦʨʪʘ, ʦʙʩʣʫʞʠʚʘʝʪ ʘʚʠʘʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ, ʧʦʯʪʳ ʠ ʛʨʫʟʦʚ ʥʘ ʚʥʫʪ-

ʨʝʥʥʠʭ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʤʝʩʪʥʳʭ ʘʚʠʘʣʠʥʠʷʭ, ʚʳʧʦʣʥʷʝʤʳʭ ʨʝʛʫʣʷʨʥʳʤʠ ʠ ʯʘʨʪʝʨʥʳʤʠ ʨʝʡʩʘʤʠ. 

ʅʘ ʘʵʨʦʧʦʨʪ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʧʨʠʭʦʜʠʪʩʷ 23,5% ʚʩʝʭ ʧʝʨʝʚʦʟʦʢ ʘʚʠʘʧʘʩʩʘʞʠʨʦʚ ʚ ʦʢʨʫʛʝ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʠʤʝʝʪ ʩʤʳʣ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʯʘʨʪʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʦʪʜʳʭ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʙʝʟ ʧʝʨʝʩʘʜʦʢ ʚ ʊʶʤʝʥʠ, ɽʢʘʪʝʨʠʥʙʫʨʛʝ, ʄʦʩʢʚʝ [6]. ʋʯʠʪʳʚʘʷ ʫʜʦʙ-

ʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʵʨʦʧʦʨʪʘ, ʘʚʠʘʧʝʨʝʚʦʟʢʠ ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʚʥʝʰʥʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ [4]. 

ɸʚʠʘʮʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɹʣʘʛʦʜʘʨʷ ʚʦʟʜʫʰʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ 

ʚʦʟʤʦʞʥʘ ʧʝʨʝʚʦʟʢʘ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ ʤʝʞʜʫ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʢʨʫʛʣʦʛʦʜʠʯ-

ʥʦʛʦ ʜʦʨʦʞʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʥʘ ʚʦʩʪʦʢʝ ʨʝʛʠʦʥʘ. 

ɽʱʝ ʦʜʥʘ ʧʝʨʩʧʝʢʪʠʚʘ ʩʚʷʟʘʥʘ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʤʦʩʪʘ 

ʠʟ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʯʝʨʝʟ ʉʝʚʝʨʥʳʡ ʧʦʣʶʩ ʚ ʉʨʝʜʥʶʶ ɸʟʠʶ, ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ ʠ ʖʞʥʫʶ ɸʟʠʶ [8]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʛʦʨʦʜ ʅʠʞʥʝʚʘʨʪʦʚʩʢ ʠʤʝʝʪ ʘʵʨʦʧʦʨʪ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʪʫʩʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦ-

ʞʠʪʴ, ʯʪʦ ʟʜʝʩʴ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʨʫʧʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʟʝʣ. 
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ʋɼʂ 004.946 

ʅ.ɹ. ɹʘʙʠʯʝʚʘ, ɸ.ɺ. ʄʘʢʩʫʥʦʚʘ 
ʅʦʚʦʢʫʟʥʝʮʢ, ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɼʆʇʆʃʅɽʅʅɸʗ ʈɽɸʃʔʅʆʉʊʔ ʀ ɽɽ 

ɿʅɸʏɽʅʀɽ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʄʀʈɽ 

ɸʥʥʦʪʘʮʠʷ. ʆʧʠʩʳʚʘʶʪʩʷ ʧʦʥʷʪʠʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʚʠʜʳ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɸʚʪʦʨʘʤʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʨʘʟʚʠʪʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, AR-ʦʯʢʠ, AR-ʚʠʜʝʦʩʪʝʥʘ, AR- ʧʨʠʣʦʞʝʥʠʝ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʞʠʟʥʴ ʦʙʱʝ-

ʩʪʚʘ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʦʜʝʣʠʨʫʝʤʦʡ ʨʝʘʣʴʥʦʩʪʴʶ 

ʠʣʠ ʥʘʢʣʘʜʳʚʘʪʴ ʥʘ ʨʝʘʣʴʥʦʩʪʴ ʨʘʟʥʦʛʦ ʚʠʜʘ ʠʥʬʦʨʤʘʮʠʶ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʝʱʝ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ. ʅʦ 

ʢʦʥʮʝʧʮʠʷ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ Augmented Reality (AR) ʠ Virtual Reality (VR) ʪʝʭʥʦʣʦʛʠʠ, 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʚʩʝʛʦ 24 ʛʦʜʘ ʥʘʟʘʜ. ʊʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚʳʨʦʩʣʠ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʠ 

ʩʪʘʣʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ. ʏʘʱʝ ʚʩʝʛʦ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʬʝʨʝ ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʠʛʨ, 

ʥʦ ʥʘ ʵʪʦʤ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʫʧʨʦʱʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩ-

ʩʦʚ ʚ ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʠ ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʚʨʘʱʘʝʪ ʚ ʟʘʥʷʪʠʝ, ʟʘʪʷʛʠʚʘʶʱʝʝ ʚ ʠʥʫʶ 

ʨʝʘʣʴʥʦʩʪʴ. ɺʦʟʤʦʞʥʦʩʪʠ AR ʰʠʨʦʢʠ ʚ ʩʚʦʝʤ ʜʠʘʧʘʟʦʥʝ, ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʥʘʧʦʣʥʝ-

ʥʠʝ ʪʝʣʝʩʪʫʜʠʠ ʠʣʠ ʩʮʝʥʳ ʥʘ ʧʨʝʟʝʥʪʘʮʠʷʭ, ʜʦʙʘʚʣʷʷ ʵʬʬʝʢʪʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʦʙʨʘʟʳ. ɸ ʪʘʢʞʝ ʤʦʞʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʮʠʬʨʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ï ʩʦʟʜʘʥʠʝ ʚʠʨ-

ʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʪʨʘʥʩʣʷʮʠʠ ʢʠʙʝʨʩʧʦʨʪʠʚʥʳʭ ʠʛʨ. ʉʚʝʞʠʡ ʵʬʬʝʢʪʥʳʡ ʧʨʠʤʝʨ: ʚʳʩʪʫʧʣʝʥʠʝ 

ʚʠʨʪʫʘʣʴʥʳʭ ʘʚʘʪʘʨʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʛʨʫʧʧʳ K/DA ʥʘ ʮʝʨʝʤʦʥʠʠ ʦʪʢʨʳʪʠʷ ʬʠʥʘʣʘ ʏʝʤʧʠʦʥʘʪʘ ʤʠʨʘ 

2018 ʛʦʜʘ ʧʦ League of Legends. ɻʝʨʦʠʥʴ ʠʛʨʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʥʘ ʩʮʝʥʫ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣ-

ʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʤʦʛʣʠ ʚʥʠʤʘʪʝʣʴʥʦ ʦʩʤʦʪʨʝʪʴ ʟʨʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʣʠ ʟʘ ʮʝʨʝʤʦʥʠʝʡ ʚ ʠʥ-

ʪʝʨʥʝʪʝ. 

 

ʈʠʩ. 1. ʎʝʨʝʤʦʥʠʷ ʦʪʢʨʳʪʠʷ ʬʠʥʘʣʘ ʏʝʤʧʠʦʥʘʪʘ ʤʠʨʘ 2018 ʧʦ League of Legends 

ʊʘʢʞʝ AR-ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ, ʥʘʧʨʠʤʝʨ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʣʝʟʥʘ ʧʝʜʘʛʦʛʘʤ ʚʦ ʚʨʝʤʷ ʧʨʝʟʝʥʪʘʮʠʡ, ʪʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʥʠʢʘʤ ʛʣʫʙʞʝ ʚʥʠʢʥʫʪ ʚ ʠʟʫʯʘʝʤʳʝ 

ʪʝʤʳ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʩʘʤʦ ʧʦʥʷʪʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣ-

ʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʦʣʴʟʫʶʱʠʝʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠ ʨʦʣʴ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʤʠʨʝ. 
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ɼʦʧʦʣʥʝʥʥʘʷ, ʠʣʠ ʨʘʩʰʠʨʝʥʥʘʷ, ʨʝʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʰʝʥʠʝ ʧʨʠʚʳʯʥʦʡ ʨʝʘʣʴʥʦ-

ʩʪʠ ʠ ʵʬʬʝʢʪʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʠ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʣʠʙʦ ʩ ʧʦʤʦ-

ʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʦʟʜʘʪʴ ʚ ʨʝʘʣʴʥʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʣʠʙʦ ʤʦʜʠ-

ʬʠʮʠʨʦʚʘʪʴ ʦʨʛʘʥʳ ʯʫʚʩʪʚ (ʥʘʧʨʠʤʝʨ, ʟʨʝʥʠʝ) ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʵʪʦ ʥʘʣʦʞʝʥʠʝ ʥʝʨʝʘʣʴʥʳʭ, ʚʠʨʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʨʝʘʣʴʥʫʶ ʦʢʨʫ-

ʞʘʶʱʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʚʠʜʠʪ ʯʪʦ-ʪʦ ʚ AR, ʦʥ ʚʠʜʠʪ ʯʪʦ-ʪʦ ʚʠʨʪʫʘʣʴʥʦʝ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ɼʠʩʧʣʝʡ ʧʦʢʘʟʳʚʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʬʠʟʠʯʝʩʢʠʡ ʤʠʨ ʩ ʜʦʙʘʚʣʝʥʥʳʤʠ ʚʠʨʪʫʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʊʦʯʢʦʡ ʦʪʩʯʝʪʘ ʜʣʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʩʠʤʫʣʷʪʦʨ Sensorama, ʟʘ ʢʦʪʦʨʳʡ 

ʄʦʨʪʦʥ ʍʝʡʣʠʛ ï ʦʩʥʦʚʘʪʝʣʴ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ,28 ʘʚʛʫʩʪʘ 1962 ʛʦʜʘ ʧʦʣʫʯʠʣ ʧʘʪʝʥʪ ʥʘ ʩʚʦʝ ʥʦʚʦʝ ʠʟʦʙ-

ʨʝʪʝʥʠʝ, ʩʠʤʫʣʷʪʦʨ Sensorama, ʦʜʥʘʢʦ ʞʝ, ʩʘʤ ʦʥ ʥʘʟʳʚʘʣ ʝʛʦ ʪʝʘʪʨʦʤ ʧʦʛʨʫʞʝʥʠʷ. 

ɺʠʜʳ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ: 

1. AR-ʦʯʢʠ 

AR-ʦʯʢʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ 3D ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʜʦʧʦʣʥʷʶʪ ʩʫʱʝʩʪʚʫʶʱʫʶ ʨʝ-

ʘʣʴʥʦʩʪʴ. ɼʘʥʥʦʡ AR-ʩʨʝʜʦʡ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʞʝʩʪʦʚ ʨʫʢ ʠʣʠ ʛʦʣʦʩʦʚʳʭ ʢʦʤʘʥʜ, ʧʨʠ ʵʪʦʤ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʝ ʧʦʥʘʜʦʙʠʪʩʷ ʢʘʤʝʨʘ, ʩʝʥʩʦʨʳ, ʠʣʠ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʢʦʤʧʴʶ-

ʪʝʨʫ. 

2. AR-ʚʠʜʝʦʩʪʝʥʘ 

ɺʠʟʫʘʣʴʥʦʝ ʜʦʧʦʣʥʝʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʥʘʩʪʦʷʱʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʠʜʝʦʢʘʤʝʨʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʙʝʩʰʦʚʥʫʶ ʩʪʝʥʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ, ʪʘʢʞʝ ʢ ʩʪʝʥʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʩʝʨʚʝʨ ʫʧʨʘʚ-

ʣʝʥʠʷ. ʏʝʣʦʚʝʢ ʚʠʜʠʪ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʦʥ ʩ 3D ʤʦʜʝʣʷʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

3. AR-ʧʨʠʣʦʞʝʥʠʝ 

ʌʫʥʢʮʠʦʥʘʣ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʦʩʦʙʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʘʢʣʘʜʳʚʘʪʴ ʣʶʙʳʝ 

ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ (3D ʦʙʲʝʢʪʳ ʠ ʛʨʘʬʠʢʘ) ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʝʥʦ ʩ 

ʢʘʤʝʨʳ ʫʩʪʨʦʡʩʪʚʘ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʨʦʙʥʝʝ ʦʟʥʘʢʦ-

ʤʠʪʴʩʷ ʩ ʦʙʲʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʜʘʝʪʩʷ ʠʣʠ ʧʨʦʩʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ, ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʨʝʜʝ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʚʠʪʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʝ ʦʩʪʘʥʦʚʠʪʴ, ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʧʦʷʚʣʷʶʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʩʬʝʨʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: 

- ʐʣʝʤ Striker II ʦʪ ɸʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ BAE Systems 

ʆʥ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʚ ʢʦʪʦʨʦʤ ʚʤʝʩʪʦ ʦʯʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʢʦʟrʨʝʢ ʩ ʜʠʩʧʣʝʝʤ. ʅʘ ʜʠʩʧʣʝʡ ʧʨʦʝʮʠʨʫʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʢʘʤʝʨʳ ʥʦʯʥʦʛʦ ʚʠʜʝʥʠʷ, ʘ ʩʘʤ ʘʧʧʘʨʘʪ 

ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʜʚʠʞʝʥʠʷ ʛʦʣʦʚʳ ʦʧʝʨʘʪʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʚʩʝʛʜʘ ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʟʛʣʷʜʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 

ʈʠʩ. 2.  ʐʣʝʤ Striker II 

- AR-ʘʢʪʠʚʘʮʠʷ ʜʣʷ ʣʠʥʝʡʢʠ ʢʨʦʩʩʦʚʦʢ A/R Jordan.ʉ ʦʪ ʢʦʨʧʦʨʘʮʠʡ Nike & Snapchat  

ʂʦʨʧʦʨʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʜʦʙʘʚʠʪʴ ʥʘ 

ʫʣʠʮʫ ʠʣʠ ʥʘ ʜʨʫʛʫʶ ʣʦʢʘʮʠʶ ʙʘʩʢʝʪʙʦʣʠʩʪʘ ʄʘʡʢʣʘ ɼʞʦʨʜʘʥʘ ʠ ʦʩʤʦʪʨʝʪʴ ʝʛʦ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. ɸ 

ʩʘʤʳʤ ʛʣʘʚʥʳʤ ʷʚʣʷʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʢʘʥʠʨʦʚʘʪʴ ʢʨʦʩʩʦʚʢʠ ʟʚʝʟʜʳ, ʧʨʠʤʝʨʠʪʴ ʥʘ ʩʝʙʷ ʠ ʢʫʧʠʪʴ 

ʠʭ. ʇʦʢʫʧʘʪʝʣʷʤ ʥʝ ʧʨʠʭʦʜʠʣʦʩʴ ʟʘʭʦʜʠʪʴ ʥʘ ʩʘʡʪ Nike ʠ ʠʩʢʘʪʴ ʦʙʫʚʴ ʪʘʤ, ʵʪʦ ʵʢʦʥʦʤʠʣʦ ʚʨʝʤʷ ʠ 
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ʜʝʣʘʣʦ ʧʨʦʮʝʩʩ ʧʦʢʫʧʢʠ ʥʘʤʥʦʛʦ ʫʚʣʝʢʘʪʝʣʴʥʝʝ. ʇʦ ʠʪʦʛʘʤ ʚʩʷ ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʘʨʪʠʷ ʢʨʦʩʩʦʚʦʢ ʙʳʣʘ 

ʨʘʩʧʨʦʜʘʥʘ ʚʩʝʛʦ ʣʠʰʴ ʟʘ 23 ʤʠʥʫʪʳ. 

 

ʈʠʩ. 3.  ʇʨʠʣʦʞʝʥʠʝ Snapchat ʩ AR- ʘʢʪʠʚʘʮʠʝʡ ʜʣʷ ʣʠʥʝʡʢʠ ʢʨʦʩʩʦʚʦʢ A/R Jordan 

- VA-ST ï ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʟʨʠʪʝʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʩʦʟʜʘʥʥʦʝ ʉʪʠʚʝʥʦʤ ʍʠʢʩʦʤ 

VA-ST ï ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʟʨʠʪʝʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʣʷ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʦʯʪʠ ʣʠʰʝʥʳ ʟʨʝʥʠʷ. 

ɼʣʷ ʥʠʭ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ, ʥʘʧʨʠʤʝʨ, ʠʤ ʪʷʞʝʣʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʝ ʣʠʮʘ, ʚʦʜʠʪʴ 

ʘʚʪʦʤʦʙʠʣʴ, ʯʠʪʘʪʴ ʠ ʦʙʭʦʜʠʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʚʦ ʚʨʝʤʷ ʭʦʜʴʙʳ. ʋʩʪʨʦʡʩʪʚʦ VA-ST ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 

ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʫ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʣʶʜʝʡ. ɿʨʠʪʝʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʙʫʜʝʪ ʩʦʟʜʘ-

ʚʘʪʴ ʯʪʦ-ʪʦ ʩʭʦʞʝʝ ʩ ʥʘʙʨʦʩʢʘʤʠ ʢʦʥʪʫʨʘ ʣʠʮʘ ʯʝʣʦʚʝʢʘ ʠ ʫʣʫʯʰʘʪʴ ʢʦʥʪʨʘʩʪ ʚʠʜʠʤʦʡ ʢʘʨʪʠʥʢʠ, ʯʪʦʙʳ 

ʯʝʣʦʚʝʢʫ ʙʳʣʦ ʣʝʛʯʝ ʨʘʩʧʦʟʥʘʪʴ ʣʠʮʘ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʝ ʝʛʦ ʟʨʝʥʠʷ. ɺ 2014 ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʘʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʣʠ ʧʦʙʝʜʠʪʝʣʷʤʠ Googleôs Impact Challenge. 

- AR-ʧʨʦʝʢʪ ʦʪ ʢʦʨʧʦʨʘʮʠʡ BMW & Snapchat 

AR-ʧʨʦʝʢʪ ʧʦʟʚʦʣʷʣ ʜʦʙʘʚʣʷʪʴ ʚ ʨʝʘʣʴʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʦʚʫʶ ʤʦʜʝʣʴ BMW X2. ʇʝʨʝʜ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷʤʠ ʦʪʢʨʳʣʠʩʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʦʥʠ ʤʦʛʣʠ ʧʨʠʧʘʨʢʦʚʘʪʴ ʤʘʰʠʥʫ ʥʘ ʣʶʙʦʡ ʣʦ-

ʢʘʮʠʠ ʠ ʫʧʨʘʚʣʷʪʴ ʝʝ ʜʚʠʞʝʥʠʷʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʦʝʢʪ ʥʝ ʧʨʦʜʘʚʘʣ ʘʚʪʦʤʦʙʠʣʴ ʥʘʧʨʷʤʫʶ, ʘ ʣʠʰʴ 

ʧʦʙʫʞʜʘʣ ʣʶʜʝʡ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʚʠʥʢʦʡ ʠ ʦʩʤʦʪʨʝʪʴ ʝʝ ʚʥʠʤʘʪʝʣʴʥʝʝ ʚ ʣʶʙʦʡ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʫʶ 

ʦʥʠ ʚʳʙʝʨʫʪ, ʥʝ ʧʨʠʝʟʞʘʷ ʚ ʤʘʛʘʟʠʥ. ɽʩʣʠ ʩʫʜʠʪʴ ʧʦ ʜʘʥʥʳʤ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ, ʚ ʩʨʝʜʥʝʤ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣʠ ʩ ʧʨʦʜʫʢʪʦʤ 54 ʩʝʢʫʥʜʳ, ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʩʦʭʨʘʥʠʣ ʝʝ ʫ ʩʝʙʷ ʠʣʠ ʧʦʜʝʣʠʣʩʷ AR-

ʤʘʰʠʥʦʡ ʠʣʠ, ʘ ʚʩʝʛʦ ʧʨʦʝʢʪ ʩʛʝʥʝʨʠʨʦʚʘʣ 40 ʤʣʥ ʨʘʟʣʠʯʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ. 

 

ʈʠʩ. 4. ʇʨʠʣʦʞʝʥʠʝ Snapchat ʩ ʤʦʜʝʣʴʶ BMW X2  ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

- ʇʨʠʣʦʞʝʥʠʝ ARnatomy ʦʪ Francisco manuel mier y teran 

ʇʨʠʣʦʞʝʥʠʝ ARnatomy ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʫʜʫʱʠʤ ʚʨʘʯʘʤ ʠʟʫʯʠʪʴ ʨʝʘʣʴʥʫʶ ʤʦʜʝʣʴ ʩʢʝʣʝʪʘ ʚ 

ʚʳʩʦʢʦʤ ʨʘʟʨʝʰʝʥʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʝʝ 

ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. ʊʘʢʞʝ ʚ ʧʨʠʣʦʞʝʥʠʠ ʤʦʞʥʦ ʠʟʫʯʠʪʴ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʫʶ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ, ʵʥʜʦ-

ʢʨʠʥʥʫʶ ʠ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. 
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ʈʠʩ. 5. ʇʨʠʣʦʞʝʥʠʝ ARnatomy 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʜʥʦʡ ʪʦʣʴʢʦ ʨʘʟʚʣʝʢʘ-

ʪʝʣʴʥʦʡ ʩʬʝʨʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ ʵʢʩʢʣʶʟʠʚʥʳʭ ʠʥʪʝʨʚʴʶ ABC News, 

ʛʣʘʚʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ Apple ʊʠʤ ʂʫʢ ʟʘʷʚʠʣ: çAR ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʯʝʤ 

ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʫʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡè [1]. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʥʘʯʠ-

ʥʘʝʪ ʦʭʚʘʪʳʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʠ ʩʢʦʨʦ, ʧʦ ʤʥʝʥʠʶ ʊʠʤʘ ʂʫʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʥʘʤʥʦʛʦ 

ʫʩʧʝʰʥʝʝ, ʯʝʤ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. ʊʘʢʞʝ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ Facebook ʩʦʦʙʱʠʣ ʦ ʩʚʦʠʭ ʧʣʘʥʘʭ ʨʘ-

ʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 3D-ʦʙʲʝʢʪʦʚ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʣʠ ʧʦ-

ʥʘʩʪʦʷʱʝʤʫ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʣʝʥʪʫ ʥʦʚʦʩʪʝʡ ʠ ʦʙʱʝʥʠʶ ʩ ʜʨʫʟʴʷʤʠ. 

ɽʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʨʘʟʨʘʙʦʪʢʘ AR ʙʳʣʘ ʜʦʣʛʦʡ ʠ ʜʦʨʦʛʦʡ, ʥʦ 2017 ʛʦʜ ʠʟʤʝʥʠʣ ʵʪʫ ʩʠʪʫʘ-

ʮʠʶ. Facebook, Apple ʠ Google ʚʳʧʫʩʪʠʣʠ ʦʪʢʨʳʪʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ AR, ʪʘʢ ʦʥʠ ʫʧʨʦʩʪʠʣʠ 

ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʢʨʳʣʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚʳʤ ʢʦʤʧʘʥʠʷʤ ʩʦʟʜʘʚʘʪʴ AR-ʤʦʜʝʣʠ ʥʘ 

ʠʭ ʦʩʥʦʚʝ. 

ʊʘʢʠʝ ʧʣʘʪʬʦʨʤʳ ʢʘʢ ArKit (Apple) ʠ ARCore (Google) ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʨʘʟʚʠʪʠʝ WebAR, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʜʣʷ ʙʨʘʫʟʝʨʘ. ʊʝʧʝʨʴ ʥʝ ʥʫʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʦʙʠʣʴ-

ʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ï AR ʦʪʢʨʳʚʘʝʪʩʷ ʧʨʷʤʦ ʚ Safari ʠ Google Chrome. AR-ʦʙʲʝʢʪʳ ʜʣʷ ʙʨʘʫʟʝʨʘ ï ʪʦ 

ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʥʣʘʡʥ-ʨʠʪʝʡʣʝʨʘʤ ʧʦʣʫʯʘʪʴ ʧʨʦʜʚʠʥʫʪʳʡ ʨʠʯ-ʢʦʥʪʝʥʪ (ʙʘʥʥʝʨʳ 

ʩ çʙʦʛʘʪʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠè) ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʵʪʦ ʙʝʟ ʩʦʤʥʝʥʠʡ ʧʦʣʝʟʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ, ʧʦʵʪʦʤʫ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʠʤ: ʜʦʧʦʣʥʝʥʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ ʫʢʨʘʰʘʝʪ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʫʢʨʘʩʠʪʴ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ, ʪʘʢʠʝ ʢʘʢ ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʠʭ ʧʦʩʝʱʘʝʤʦʩʪʴ. ʃʶʜʷʤ ʙʫ-

ʜʝʤ ʧʨʠʷʪʥʝʝ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʘʢʠʭ ʟʘʚʝʜʝʥʠʷʭ, ʘ ʪʘʢʞʝ AR-ʪʝʭʥʦʣʦʛʠʠ ʩʤʦʛʫʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʜʝʪʝʡ, 

ʵʪʦ ʩʪʘʥʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʚʣʘʜʝʣʴʮʘʤ ʊʎ, ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʠʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʚ ʠʪʦʛʝ 

ʧʨʠʥʝʩʝʪ ʧʨʠʙʳʣʴ. ʊʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʳ ʩʪʘʣʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʚʠʜ ʨʘʟʚʣʝʯʝʥʠʷ ï ʨʝʘʣʠʪʠ 

ʢʚʝʩʪʳ. ʀʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤʠ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʪʘʢ ʢʘʢ ʯʝʣʦʚʝʢ ʙʝʟ ʦʩʦʙʳʭ 

ʫʩʠʣʠʡ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʤʝʩʪʠʪʴ ʥʫʞʥʳʡ ʝʤʫ ʦʙʲʝʢʪ ʚ ʨʝʘʣʴʥʫʶ ʞʠʟʥʴ. ʅʘʧʨʠʤʝʨ, ʯʝʣʦʚʝʢ ʢʫʧʠʣ 

ʥʦʚʫʶ ʤʝʙʝʣʴ, ʠ ʫ ʥʝʛʦ ʥʝʪ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʚ ʢʦʤʥʘʪʝ ʦʥʘ ʙʫʜʝʪ ʩʤʦʪʨʝʪʴʩʷ ʪʘʢ, ʢʘʢ ʦʥ ʦʞʠʜʘʝʪ. ɼʦʧʦʣ-

ʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʯʝʣʦʚʝʢʘ ʠ ʤʦʞʝʪ ʚʥʝʩʪʠ ʚ ʨʝʘʣʴʥʳʡ ʤʠʨ ʤʝʙʝʣʴ, ʢʦʪʦʨʫʶ ʦʥ ʭʦʯʝʪ 

ʧʨʠʦʙʨʝʩʪʠ, ʠ ʧʦʢʘʟʘʪʴ ʝʤʫ ʥʘʛʣʷʜʥʦ, ʢʘʢ ʦʥʘ ʙʫʜʝʪ ʩʤʦʪʨʝʪʴʩʷ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ARïʪʝʭʥʦʣʦʛʠʷ ʙʫʢ-

ʚʘʣʴʥʦ ʧʝʨʝʥʦʩʠʪ ʥʘʰʠ ʬʘʥʪʘʟʠʠ ʚ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ. ʃʶʙʦʡ ʦʙʲʝʢʪ, ʜʘʞʝ ʚʳʜʫʤʘʥʥʳʡ ʤʦʞʝʪ ʣʝʛʢʦ 

ʧʝʨʝʤʝʩʪʠʪʴʩʷ ʚ ʨʝʘʣʴʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʅʘ ʜʘʥʥʦʝ ʚʨʝʤʷ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʮʝʣʷʭ ʠʣʠ ʚ ʮʝʣʷʭ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢ ʥʦʚʦʤʫ ʢʦʤ-

ʤʝʨʯʝʩʢʦʤʫ ʧʨʦʜʫʢʪʫ. ʅʦ ʪʘʢ ʢʘʢ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ AR ʥʘʙʠʨʘʶʪ ʦʙʦʨʦʪʳ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ, ʚʦʟʥʠʢʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʤʝʥʥʦ ʦʥʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʩʦʚʝʨʰʠʪʴ ʧʨʦʨʳʚ ʚ ʪʘʢʠʭ ʩʝʨʴʝʟʥʳʭ ʩʬʝʨʘʭ 

ʢʘʢ ʤʝʜʠʮʠʥʘ ʠʣʠ ʥʘʫʢʘ. 

AR-ʪʝʭʥʦʣʦʛʠʷ ʚ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʢʣʘʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʨʘʟʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʩʪʘʨʝʚʰʠʝ ʩʧʦʩʦʙʳ ʨʝʢʣʘʤʳ ʦʪʦʡʜʫʪ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ, ʚʝʜʴ AR 
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ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʜʫʢʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʫʚʠʜʝʪʴ ʚʩʝ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʦʩʣʝ ʯʝʛʦ ʫ ʧʦ-

ʢʫʧʘʪʝʣʝʡ ʞʝʣʘʥʠʝ ʧʨʠʦʙʨʝʩʪʠ ʝʛʦ ʪʦʣʴʢʦ ʫʩʠʣʠʪʩʷ. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩʤʦʞʝʪ ʧʨʝʢʨʘʪʠʪʴ ʠʟ-

ʜʝʚʘʪʝʣʴʩʪʚʦ ʥʘʜ ʞʠʚʦʪʥʳʤʠ ʚ ʮʠʨʢʘʭ, ʠ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʧʨʦʝʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʵʢʟʦʪʠʯʝʩʢʠʭ 

ʞʠʚʦʪʥʳʭ ʜʣʷ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʰʦʫ. ʄʦʞʝʪ ʙʳʪʴ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩʤʦʞʝʪ ʧʦʤʦʛʘʪʴ ʦʜʠʥʦʢʠʤ 

ʣʶʜʷʤ, ʜʝʪʷʤ ʩʠʨʦʪʘʤ, ʘ ʪʘʢʞʝ ʩʤʦʞʝʪ ʨʝʰʠʪʴ ʤʥʦʞʝʩʪʚʦ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʱʝʩʪʚʝ. ʇʦʢʘ ʯʪʦ 

ʪʨʫʜʥʦ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ ʵʪʦʤ, ʥʦ ʭʦʯʝʪʩʷ ʚʝʨʠʪʴ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦ-

ʩʪʠ ʩʦʟʜʘʜʫʪ ʥʝʯʪʦ ʪʘʢʦʝ, ʯʪʦ ʩʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʤʠʨ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʊʠʤ ʂʫʢ ʩʢʘʟʘʣ, ʯʪʦ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʥʘʩʪʦʣʴʢʦ ʞʝ ʙʦʣʴʰʘʷ ʠʜʝʷ, ʢʘʢ ʩʤʘʨʪʬʦʥ  // ʅʦʚʦʩʪʥʦʡ 

ʧʦʨʪʘʣ çʍʘʙʨè. 2017. 12 ʬʝʚʨʘʣʷ. URL: https://habr.com/ru/post/401449 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.10.2019).  
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ʅ.ɹ. ɹʘʙʠʯʝʚʘ, ɸ.ɺ. ʄʘʢʩʫʥʦʚʘ 
ʅʦʚʦʢʫʟʥʝʮʢ, ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʇʈʀʄɽʅɽʅʀɽ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸ ɺ ʈʆɹʆʊʆʊɽʍʅʀʂɽ 

ɸʥʥʦʪʘʮʠʷ. ʆʧʠʩʳʚʘʶʪʩʷ ʧʦʥʷʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʪʠʧʳ ʀʀ, ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʀʀ. ɸʚʪʦʨʘʤʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʨʦʙʦʪʦʚ ʩ ʀʀ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦ-

ʞʝʥʳ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʦʪʦʚ ʩ ʀʀ ʚ ʚʫʟʘʭ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʦʨʛʦʚʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʨʦʙʦʪ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʩʠʣʴʥʳʡ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʩʣʘʙʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʦʙʦʙʱʝʥʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. 

 

ʀʜʝʷ ʦʙʣʝʛʯʠʪʴ ʤʥʦʞʝʩʪʚʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʟʥʠ ʣʶʜʝʡ ʧʦʨʦʜʠʣʘ ʩʦʟʜʘʥʠʝ ʢʦʤ-

ʧʴʶʪʝʨʦʚ. ɿʘʜʘʯʘ ʢʦʤʧʴʶʪʝʨʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʜʯʠʥʷʪʴʩʷ ʘʣʛʦʨʠʪʤʘʤ, ʢʦʪʦʨʳʝ ʚʥʝʩʝʥʳ ʚ ʝʛʦ 

ʩʠʩʪʝʤʫ, ʠ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂʦʤʧʴʶʪʝʨ ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ, ʢʦʪʦ-

ʨʦʝ ʩʪʨʦʛʦ ʩʣʝʜʫʝʪ ʧʦ ʧʨʦʛʨʘʤʤʝ, ʢʦʪʦʨʫʶ ʚ ʥʝʛʦ ʚʥʝʩʣʠ ʩʦʟʜʘʪʝʣʠ, ʦʥ ʥʝ ʫʤʝʝʪ ʨʘʟʤʳʰʣʷʪʴ ʠʣʠ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʭʦʜʠʪʴ ʢ ʨʘʟʥʳʤ ʚʠʜʘʤ ʨʝʰʝʥʠʷ. ʕɺʄ ʵʪʦ ʠʟʦʙʨʝʪʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʟʤʝʥʠʣʦ ʞʠʟʥʴ 

ʣʶʜʝʡ, ʥʦ ʦʥʦ ʥʝ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʫʯʘʪʴʩʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ. ʀ ʪʫʪ ʚʩʪʘʣ ʚʦʧʨʦʩ, ʘ ʤʦʞʥʦ ʣʠ 

ʩʦʟʜʘʪʴ ʤʘʰʠʥʫ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʥʘʫʯʠʪʴʩʷ ʧʦʜʦʙʥʦ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʨʘʟʫʤʫ? ɼʘ, ʤʦʞʥʦ, ʥʦ ʪʘʢʘʷ ʤʘ-

ʰʠʥʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. ʏʝʣʦʚʝʯʝʩʢʠʡ ʨʘʟʫʤ ʩʯʠʪʘʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ, ʥʘʰ 

ʤʦʟʛ ʩʧʦʩʦʙʝʥ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʚʨʝʤʝʥʘʤʠ ʪʘʢʦʡ ʤʝʭʘʥʠʟʤ ʜʘʝʪ ʩʙʦʠ ʪʘʢʠʝ ʢʘʢ, ʥʝʨʘʮʠʦ-

ʥʘʣʴʥʦʝ ʩʫʞʜʝʥʠʝ ʠ ʥʝʨʘʟʫʤʥʦʝ ʧʦʚʝʜʝʥʠʝ. ʏʝʣʦʚʝʯʝʩʢʠʝ ʫʤʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 

ʦʛʨʦʤʥʳʭ ʚʳʩʦʪ, ʥʦ ʥʘʰʘ ʧʨʠʨʦʜʘ ʩʜʝʣʘʣʘ ʥʘʩ ʜʘʣʝʢʠʤʠ ʦʪ ʠʜʝʘʣʘ, ʠ ʦʯʝʥʴ ʯʘʩʪʦ ʵʪʦ ʤʝʰʘʝʪ ʣʶʜʷʤ 

ʜʦʩʪʠʛʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ʋʩʪʨʦʡʩʪʚʦ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʩʣʝʜʫʝʪ ʧʦ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʣʦʛʠʢʝ, ʢʦʪʦʨʦʝ ʥʘʩʪʨʦʝʥʦ ʥʘ ʥʫʣʝʚʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʧʫʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʰʠʙʦʢ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʤʦʛ ʙʳ ʵʪʦ ʩʜʝʣʘʪʴ ʯʝʣʦʚʝʢ.  

ʄʘʰʠʥʳ ʩ ʀʀ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʩʤʦʛʫʪ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʝʦʙʨʘʟʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʬʝʨʳ 

ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʅʘʧʨʠʤʝʨ, ʘʤʝʨʠʢʘʥʩʢʠʝ ʫʯʝʥʳʝ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʝʚʝʨʥʦʛʦ ʀʣʣʠʥʦʡʩʘ ʚ ɼʝ-ʂʘʣʙʝ 

ʩʦʟʜʘʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʨʘʩʰʠʬʨʦʚʘʪʴ ʢʨʠʢʠ ʠ ʧʣʘʯ ʤʣʘʜʝʥʮʝʚ ʠ ʦʧʨʝ-

ʜʝʣʠʪʴ, ʚ ʯʝʤ ʥʫʞʜʘʝʪʩʷ ʨʝʙʝʥʦʢ ʠ ʯʪʦ ʝʛʦ ʙʝʩʧʦʢʦʠʪ [2]. ʂʘʥʜʠʜʘʪ ʥʘʫʢ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, 

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʃʠʯʫʘʥʴ ʃʶ ʨʘʩʩʢʘʟʘʣʘ, ʯʪʦ ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʪʝʦʨʠʠ ʚʨʘ-

ʯʝʡ-ʧʝʜʠʘʪʨʦʚ ʠ ʨʘʩʩʢʘʟʳ ʨʦʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʟʘʷʚʠʣʠ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʧʣʘʯʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ ʪʦʛʦ, 

ʯʪʦ ʠʭ ʯʪʦ-ʪʦ ʨʘʟʜʨʘʞʘʝʪ ʠʣʠ ʧʦʷʚʣʷʝʪʩʷ ʢʘʢʦʝ-ʣʠʙʦ ʞʝʣʘʥʠʝ. ɺ ʙʫʜʫʱʝʤ ʫʯʝʥʳʝ ʧʣʘʥʠʨʫʶʪ ʧʨʦʚʝ-

ʨʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʥʘ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʜʝʪʝʡ, ʠ ʩʨʘʚʥʠʪʴ ʨʘʟʣʠʯʘʝʪʩʷ ʣʠ ʤʣʘʜʝʥʯʝ-

ʩʢʠʡ ʷʟʳʢ ʫ ʨʘʟʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʀʀ ʨʘʟʚʠʚʘʝʪʩʷ ʠ 

ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʧʦʥʷʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʠʤʝʨʳ ʝʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï ɻ ʪʦ ʦʙʣʘʩʪʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʪʝʭʥʦʣʦ-

ʛʠʡ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ 

ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʨʘʟʫʤʦʤ ï ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʤʳʰʣʷʪʴ, ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʧʦʥʠʤʘʪʴ ʷʟʳʢʠ, ʦʙʫʯʘʪʴʩʷ ʠ 

ʪ.ʜ. 
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ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʦʪʣʠʯʠʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ï ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʧʫʪʝʤ ʨʘʟʤʳʰʣʝʥʠʷ, ʢʘʢ 

ʙʳ ʵʪʦ ʜʝʣʘʣ ʯʝʣʦʚʝʢ. 

ʇʦʥʷʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʦʯʥʦ ʩʚʷʟʘʥʦ ʩ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ. ɺʝʜʴ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʨʘʟ-

ʨʘʙʘʪʳʚʘʝʪ ʨʦʙʦʪʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʤʘʰʠʥʘʤʠ ʩʧʦʩʦʙʥʳʤʠ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʝʛʦ 

ʦʩʤʳʩʣʝʥʠʝ ʠ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʩʦʚʝʨʰʝʥʠʷ ʜʝʡʩʪʚʠʷ, ʯʪʦ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʦʙʜʫʤʳʚʘʥʠʷ. 

ʇʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀʀ ʨʘʟʜʝʣʠʣʠ ʥʘ ʪʨʠ ʪʠʧʘ: 

- ʉʠʣʴʥʳʡ ï ʤʘʰʠʥʳ ʤʦʛʫʪ ʧʨʠʦʙʨʝʩʪʠ ʩʧʦʩʦʙʥʦʩʪʴ ʤʳʩʣʠʪʴ ʠ ʦʩʦʟʥʘʚʘʪʴ ʩʝʙʷ ʢʘʢ ʦʪʜʝʣʴ-

ʥʫʶ ʣʠʯʥʦʩʪʴ, ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦʜʦʙʥʦ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʠʥʪʝʣʣʝʢʪʫ, ʧʦʥʠʤʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʤʳʩʣʠ, 

ʥʦ ʠʭ ʤʳʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ.  

- ʉʣʘʙʳʡ ï ʤʘʰʠʥʳ ʦʛʨʘʥʠʯʝʥʳ ʚ ʩʚʦʠʭ ʜʝʡʩʪʚʠʷʭ, ʟʘʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʚ ʫʟʢʦʤ ʩʧʝʢ-

ʪʨʝ ʠ ʜʦʩʪʠʛʘʶʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ.  

- ʆʙʦʙʱʝʥʥʳʡ ï ʤʘʰʠʥʳ, ʢʦʪʦʨʳʝ ʧʦʜʦʙʥʦ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʨʘʟʫʤʫ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯ-

ʥʳʝ ʟʘʜʘʯʠ. ʊʘʢʦʡ ʚʠʜ ʠʥʪʝʣʣʝʢʪʘ ʝʱʝ ʥʝ ʩʪʘʣ ʨʝʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʣʶʜʠ ʥʝ ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ ʟʥʘʥʠʷʤʠ ʦ 

ʯʝʣʦʚʝʯʝʩʢʦʤ ʤʦʟʛʝ, ʯʪʦʙʳ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʝʛʦ ʤʦʜʝʣʴ ʠ ʚʥʝʩʪʠ ʚ ʤʘʰʠʥʥʫʶ ʩʠʩʪʝʤʫ. 

ʉʠʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʝʱʝ ʥʝ ʩʦʟʜʘʣʠ, ʠ ʩʫʱʝʩʪʚʫʶʪ ʩʦʤʥʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʡʯʘʩ ʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʘʙʳʡ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʥʘʙʦʨʦʚ ʪʝʭʥʦʣʦʛʠʡ: 

1. ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ. ɿʘʜʘʯʘ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʥʘ 

ʢʘʨʪʠʥʢʝ ʠʣʠ ʚʠʜʝʦʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. 

ʊʘʢʞʝ ʚ ʟʘʜʘʯʫ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʭʦʜʠʪ ʪʨʝʢʠʥʛ ï ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʘ ʫʤʝʥʠʝ ʦʪʩʣʝʞʠʚʘʪʴ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʩʝʛʤʝʥʪʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ï ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʛʤʝʥʪʦʚ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʙʳʩʪʨʝʝ ʝʛʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ. 

2. ʆʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠʤʘʪʴ ʷʟʳʢʠ ʠ ʜʘʞʝ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʦ-

ʩʪʘʚʣʷʶʱʫʶ ʨʝʯʠ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ ʜʦʙʘʚʣʝʥʘ ʚ ʧʨʦʛʨʘʤʤʫ ʀʀ. 

3. ʈʝʯʝʚʘʷ ʘʥʘʣʠʪʠʢʘ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ʠ ʝʝ ʩʠʥʪʝʟ, ʫʣʫʯʰʝʥʠʝ ʛʦʣʦʩʦʚʳʭ ʩʚʦʡʩʪʚ ʨʦʙʦʪʘ. 

4. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ.  

5. ʈʝʢʦʤʝʥʜʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. ʊʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʩʝʨʚʠʩʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʠʩʢ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʫʩʣʫʛ, ʧʦʜʙʦʨʢʫ ʨʘʟ-

ʣʠʯʥʳʭ ʪʦʚʘʨʦʚ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʀʀ: 

1. ʇʨʦʛʨʘʤʤʥʦ ï ʧʨʘʛʤʘʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ɿʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʠ ʧʨʠʭʦʜʠʪʴ ʢ ʪʘʢʦʤʫ ʨʝ-

ʰʝʥʠʶ, ʢ ʢʦʪʦʨʦʤʫ ʙʳ ʧʨʠʰʝʣ ʯʝʣʦʚʝʢ. ʈʝʟʫʣʴʪʘʪ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ, ʧʨʠ ʵʪʦʤ ʥʝʚʘʞʥʦ ʢʘʢʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʦʥ ʙʫʜʝʪ ʧʦʣʫʯʝʥ. ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʜʝʣʷʶʪ ʪʨʠ ʧʦʜʭʦʜʘ: 

- ʇʝʨʚʳʡ ʧʦʜʭʦʜ ï ʃʦʢʘʣʴʥʳʡ 

ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʠ 

ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪ ʧʦʜʦʙʥʳʡ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʠʣʠ ʜʘʞʝ ʣʫʯʰʝ. ʂ ʧʨʠʤʝʨʫ, ʰʘʭʤʘʪʥʳʝ ʧʨʦ-

ʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʧʦʢʘʟʳʚʘʶʪ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ, ʯʝʤ ʫ ʣʶʜʝʡ. 

- ɺʪʦʨʦʡ ʧʦʜʭʦʜ ï ʉʠʩʪʝʤʥʳʡ 

ʉʧʦʩʦʙʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʥʝ ʪʦʣʴʢʦ ʨʝʰʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʩʨʝʜʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʟʚʦʣʷʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʩʪʨʘʠʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ. 

- ʊʨʝʪʠʡ ʧʦʜʭʦʜ 

ʉʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʀʀ ʢʘʢ ʯʘʩʪʴ ʦʙʱʝʡ ʪʝʦʨʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʕʪʦʪ ʧʦʜ-

ʭʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʦʙʳʯʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʛʨʘʤʤʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʟʘʜʘʯʠ, ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʘʭ. 

2. ɹʠʦʥʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤ ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ ʩʪʨʫʢʪʫʨ ʠ ʧʨʦʮʝʩʩʦʚ, ʭʘʨʘʢ-

ʪʝʨʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʵʪʘʧʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʯʝ-

ʣʦʚʝʢʦʤ. ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʤʦʟʛʘ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦ-

ʜʘʤʠ. ɺ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʧʦʜʭʦʜʘ: 

- ʅʝʡʨʦʙʠʦʥʠʯʝʩʢʠʡ 

ʆʩʥʦʚʦʡ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʳ ʥʝʡʨʦʧʦʜʦʙʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʚʦʩʩʦʟʜʘʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʬʫʥʢʮʠʠ. ʅʘʧʨʠʤʝʨ ʧʘʨʘʣʣʝʣʴʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʣʦʞʥʳʭ 

ʦʙʨʘʟʦʚ ʠ ʜʨ. 

- ʉʪʨʫʢʪʫʨʥʦ ï ʵʚʨʠʩʪʠʯʝʩʢʠʡ 
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ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʣʝʞʘʪ ʟʥʘʥʠʷ ʦ ʧʦʚʝʜʝʥʠʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʠ ʩʦʦʙʨʘʞʝʥʠʷ ʦ 

ʩʪʨʫʢʪʫʨʘʭ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʥʘʙʣʶʜʘʝʤʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ. 

- ɻʦʤʝʦʩʪʘʪʠʯʝʩʢʠʡ 

ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʩʘʤʳʡ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʦʜʭʦʜ, ʚ ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʤʦʟʛʘ ʢʘʢ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʧʦʜʩʠ-

ʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʫʪʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦ-

ʷʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʱʝ ʥʝ ʩʦʟʜʘʣʠ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʩʣʫʞʠʪʴ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʀʀ ʜʦʤʠʥʠʨʫʝʪ ʧʨʦʛʨʘʤʤʥʦ ï ʧʨʘʛʤʘʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʘʢ ʢʘʢ ʙʠʦʥʠ-

ʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʠ ʮʝʣʠ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʨʦʙʦʪʦʚ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʷʚʣʷʶʪʩʷ: 

- ʈʦʙʦʪ-ʘʥʜʨʦʠʜ ʉʦʬʠʷ 

ɺ 2015 ʛʦʜʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʪʘʣʘ ʥʘ ʩʪʫʧʝʥʴ ʚʳʰʝ, ʢʦʛʜʘ ʢʦʤʧʘʥʠʷ Hanson Robotics ʠʟ ɻʦʥʢʦʥʛʘ 

ʩʦʟʜʘʣʘ ʉʦʬʠʶ ï ʨʦʙʦʪʘ-ʘʥʜʨʦʠʜʘ ʧʦ ʧʦʜʦʙʠʶ ʯʝʣʦʚʝʢʘ. ʅʘʜ ʝʝ ʨʘʟʨʘʙʦʪʢʦʡ ʨʘʙʦʪʘʣʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʢʦʤʧʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʷʚʠʣʦʩʴ ʠʟ ʦʙʱʠʭ ʫʩʤʦʪʨʝʥʠʡ ʚʝʜʫʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʤʠʨʘ. ʈʦʙʦʪ ʫʤʝʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʨʝʯʴ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʦʢ ʦʪ Alphabet Inc., ʢʦʪʦʨʘʷ 

ʩʚʷʟʘʥʘ ʩ Google. ʉʦʬʠʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʛʫʤʘʥʦʠʜʦʤ ʢʦʤʧʘʥʠʠ SingulartyNET, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʠʣʘ 

ʙʣʦʢʯʝʡʥ (ʩʧʝʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʟʘʧʠʩʳʚʘʝʪ ʪʨʘʥʟʘʢʮʠʠ ʚ ʛʨʫʧʧʝ ʫʯʘʩʪʥʠʢʦʚ) ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʨʘʟʫʤʘ ʨʦʙʦʪʘ. ʀʥʪʝʣʣʝʢʪ ʨʦʙʦʪʘ ʉʦʬʠʠ ʙʫʜʝʪ ʧʦʜʢʣʶʯʝʥ ʢ ʩʝʪʠ ʜʣʷ ʚʩʝʦʙʱʝʛʦ ʜʦʩʪʫʧʘ, ʘ ʪʘʢʞʝ ʧʦ-

ʣʫʯʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʥʘ ʙʘʟʝ SingulartyNET, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʫʤ ʘʥʜʨʦʠʜʘ ʨʘʟʚʠʚʘʣʩʷ ʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʣʩʷ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʯʝʣʦʚʝʢʦʤ ʚ ʛʣʘʟʘ ʉʦʬʠʠ ʚʤʦʥʪʠʨʦʚʘʥʳ ʩʧʝʮʠ-

ʘʣʴʥʳʝ ʢʘʤʝʨʳ, ʪʘʢʞʝ ʵʪʦ ʧʨʠʜʘʝʪ ʝʝ ʛʣʘʟʘʤ ʙʦʣʴʰʝʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ. ʈʦʙʦʪ ʩʧʦʩʦʙʝʥ ʦʪʦʙʨʘʟʠʪʴ ʥʘ 

ʩʚʦʝʤ ʣʠʮʝ ʙʦʣʝʝ 60 ʵʤʦʮʠʡ, ʵʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʚʦ ʚʨʝʤʷ ʝʛʦ ʨʘʟʛʦʚʦʨʘ ʩ ʯʝʣʦʚʝʢʦʤ, ʚ ʵʪʦʪ ʤʦʤʝʥʪ 

ʣʠʮʦ ʉʦʬʠʠ ʦʞʠʚʣʷʝʪʩʷ: ʦʥʘ ʥʘʯʠʥʘʝʪ ʫʣʳʙʘʪʴʩʷ ʠʣʠ ʞʤʫʨʠʪʴʩʷ, ʧʦʚʦʨʘʯʠʚʘʝʪ ʛʦʣʦʚʫ ʠ ʰʝʶ ʚʦ ʚʨʝʤʷ 

ʨʘʟʛʦʚʦʨʘ. ɽʝ ʵʤʦʮʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʦʧʨʦʩʘ, ʢʦʪʦʨʳʡ ʝʡ ʟʘʜʘʜʫʪ. ɸʥʜʨʦʠʜ ʫʤʝʝʪ ʧʦʜʜʝʨʞʘʪʴ ʨʘʟʛʦʚʦʨ 

ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ ʦʪ ʧʨʦʩʪʳʭ ʚʦʧʨʦʩʦʚ ʜʦ ʨʘʩʩʫʞʜʝʥʠʡ ʦ ʬʠʣʦʩʦʬʠʠ, ʧʦʣʠʪʠʢʠ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʟʘʧʦʤ-

ʥʠʪʴ ʩʚʦʝʛʦ ʩʦʙʝʩʝʜʥʠʢʘ. ʋʥʠʢʘʣʴʥʦʝ ʩʦʙʳʪʠʝ ʧʨʦʠʟʦʰʣʦ 26 ʦʢʪʷʙʨʷ 2017 ʛʦʜʘ, ʢʦʛʜʘ ʨʦʙʦʪ ʉʦʬʠʷ 

ʧʦʣʫʯʠʣʘ ʛʨʘʞʜʘʥʩʪʚʦ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ. ʕʪʦ ʙʳʣ ʧʝʨʚʳʡ ʩʣʫʯʘʡ ʚ ʤʠʨʝ. ʇʦʩʣʝ ʪʘʢʦʡ ʩʝʥʩʘʮʠʠ ʘʥ-

ʜʨʦʠʜ ʧʦʙʳʚʘʣ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʷʟʘʥʥʳʭ ʩ ʀʀ, ʠ ʜʘʚʘʣ ʠʥʪʝʨʚʴʶ. ɺ ʵʪʦʤ ʞʝ 

ʛʦʜʫ ʨʦʙʦʪ ʧʦʙʳʚʘʣ ʚ ʈʦʩʩʠʠ ʚʤʝʩʪʝ ʩ ʢʦʤʘʥʜʦʡ ʠʟʜʘʪʝʣʝʡ. ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʨʦʙʦʪʘ ʉʦʬʠʶ ʨʘʟʨʘʙʘʪʳ-

ʚʘʣʠ ʨʘʜʠ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʦʛʘʪʴ ʣʶʜʷʤ, ʧʦʵʪʦʤʫ ʚ ʥʝʡ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʞʝʣʘʥʠʝ ʢ ʦʙʱʝʥʠʶ ʠ ʫʤʝ-

ʥʠʝ ʫʛʦʜʠʪʴ ʦʢʨʫʞʘʶʱʠʤ. ɸʥʜʨʦʠʜ ʩʦʟʜʘʥ ʪʘʢ, ʯʪʦʙʳ ʙʳʪʴ ʦʪʣʠʯʥʳʤ ʩʦʙʝʩʝʜʥʠʢʦʤ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ 

ʚʦʟʤʦʞʥʦ, ʯʪʦ ʉʦʬʠʷ ʩʤʦʞʝʪ ʦʙʫʯʘʪʴ ʜʝʪʝʡ, ʧʦʤʦʛʘʪʴ ʧʦʞʠʣʳʤ ʣʶʜʷʤ ʩʧʨʘʚʠʪʴʩʷ ʩ ʦʜʠʥʦʯʝʩʪʚʦʤ, 

ʩʪʘʪʴ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʚ ʤʘʛʘʟʠʥʝ ʠʣʠ ʞʝ ʩʪʘʪʴ ʙʠʟʥʝʩ-ʧʦʤʦʱʥʠʢʦʤ ʚ ʢʦʤʧʘʥʠʠ. 

 

ʈʠʩ. 1. ʈʦʙʦʪ-ʘʥʜʨʦʠʜ ʉʦʬʠʷ 

- ʈʦʙʦʪ-ʩʦʙʘʢʘ SpotMini 

SpotMini ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʨʦʙʦʪʦʤ ʢʦʤʧʘʥʠʠ Boston Dynamics, ʠʤʝʥʥʦ ʵʪʫ ʩʝʨʠʶ 

ʨʦʙʦʪʦʚ ʚʥʝʩʣʠ ʚ ʧʨʦʜʘʞʫ. ʇʨʠʝʤ ʟʘʢʘʟʦʚ ʦʪʢʨʳʣʩʷ ʫʞʝ ʚ ʩʝʥʪʷʙʨʝ 2019 ʛʦʜʘ, ʥʦ ʦʥ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ 

ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʉʚʦʝ ʥʘʟʚʘʥʠʝ ʨʦʙʦʪ ʧʦʣʫʯʠʣ ʠʟ-ʟʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʝʛʦ ʯʘʩʪʝʡ 

ʪʝʣʘ. ʉʦʙʘʢʦʧʦʜʦʙʥʳʡ ʨʦʙʦʪ ʤʦʞʝʪ ʦʩʠʣʠʪʴ ʩʣʦʞʥʳʝ ʤʘʨʰʨʫʪʳ ʠ ʨʘʟʣʠʯʥʳʝ ʤʝʩʪʘ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, 

ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʪʷʞʝʣʦ ʧʨʦʙʠʨʘʪʴʩʷ ʦʙʳʯʥʦʤʫ ʯʝʣʦʚʝʢʫ. ʊʘʢʞʝ ʨʦʙʦʪ ʦʩʥʘʱʝʥ ʜʘʪʯʠʢʘʤʠ ʚʦʩʧʨʠʷʪʠʷ 

ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʧʘʥʝʣʝʡ, ʚ ʢʦʪʦʨʳʝ ʚʩʪʨʦʝʥʳ ʢʘʤʝʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʨʫʛʦʟʦʨ ʥʘ 360 ʛʨʘʜʫʩʦʚ ʠ 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ. ʅʦ ʛʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʦʙʦʪʘ ʷʚ-

ʣʷʝʪʩʷ ʝʛʦ ʚʳʜʚʠʞʥʘʷ çʨʫʢʘè, ʦʥʘ ʩʧʦʩʦʙʥʘ ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʜʦʤʘʰʥʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ, 
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ʚʳʙʨʘʩʳʚʘʪʴ ʤʫʩʦʨ ʠʣʠ ʧʝʨʝʤʝʱʘʪʴ ʛʨʷʟʥʫʶ ʧʦʩʫʜʫ ʚ ʧʦʩʫʜʦʤʦʝʯʥʫʶ ʤʘʰʠʥʫ, ʧʨʠ ʵʪʦʤ, ʥʝ ʧʦʚʨʝʜʠʚ 

ʝʝ. ɽʛʦ ʩʢʦʨʦʩʪʴ 1,6 ʤ/ʩ, ʘ ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 1.5 ʯʘʩʘʤʠ ʙʝʟ ʧʦʜʟʘʨʷʜʢʠ, ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ 

ʜʦʩʪʠʛʘʝʪ 14 ʢʛ. SpotMini ʟʘʱʠʱʝʥ ʦʪ ʚʦʜʳ ʠ ʧʳʣʠ, ʢ ʪʦʤʫ ʞʝ ʦʥ ʩʧʦʩʦʙʝʥ ʨʘʙʦʪʘʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʦʪ -20 ʜʦ +45 ʛʨʘʜʫʩʦʚ. ʀʥʪʝʨʝʩʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʦʙʦʪʳ ʜʘʥʥʦʡ ʩʝʨʠʠ ʫʤʝʶʪ ʨʘʙʦʪʘʪʴ 

ʩʦʦʙʱʘ, ʠ ʧʦʤʦʛʘʪʴ ʜʨʫʛ ʜʨʫʛʫ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʜʠʥ ʥʝ ʤʦʞʝʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʟʘʜʘʯʝʡ. ʀʟʥʘʯʘʣʴʥʦ 

ʨʦʙʦʪ-ʩʦʙʘʢʘ ʩʦʟʜʘʚʘʣʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ, ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʩʤʦʪʨʘ ʤʝʩʪʥʦʩʪʠ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʩʢʣʘʜʦʚ. ʅʝʢʦʪʦʨʳʝ ʢʣʠʝʥʪʳ ʧʨʝʜʣʘʛʘʣʠ Boston Dynamics 

ʩʦʟʜʘʪʴ ʨʦʙʦʪʦʚ ʜʣʷ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʘ ʯʪʦ ʧʦʣʫʯʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʪʚʝʪ, ʪʘʢ ʢʘʢ ʢʦʤʧʘʥʠʷ ʥʝ 

ʠʤʝʝʪ ʠʥʪʝʨʝʩʘ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʠʭ ʨʦʙʦʪʳ ʥʘʚʨʝʜʠʣʠ ʣʶʜʷʤ.  

 

ʈʠʩ. 2.  ʈʦʙʦʪ-ʩʦʙʘʢʘ SpotMini 

- ʈʦʙʦʪ-ʘʥʜʨʦʠʜ ʇʝʧʧʝʨ 

ʇʝʧʧʝʨ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʠʤ ʨʦʙʦʪʦʤ, ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʣʘ ʷʧʦʥʩʢʘʷ ʢʦʤʧʘʥʠʷ Aldebaran Robotics. ʇʝʧ-

ʧʝʨ ʫʤʝʝʪ ʦʙʱʘʪʴʩʷ ʩ ʣʶʜʴʤʠ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ, ʦʪʩʣʝʞʠʚʘʪʴ ʠʭ ʵʤʦʮʠʠ, ʠ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ 

ʥʘʩʪʨʦʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʫʪʝʰʠʪʴ ʝʛʦ ʠʣʠ ʧʨʦʩʪʦ ʧʦʛʦʚʦʨʠʪʴ ʦ ʯʝʤ-ʥʠʙʫʜʴ, ʯʪʦ ʩʤʦʛʣʦ ʙʳ ʩʜʝʣʘʪʴ ʩʦʙʝ-

ʩʝʜʥʠʢʘ ʝʱʝ ʩʯʘʩʪʣʠʚʝʝ. ɸ ʪʘʢʞʝ ʦʥ ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ ʧʦʜ ʶʤʦʨ ʛʦʚʦʨʷʱʝʛʦ ʩ ʥʠʤ ʯʝʣʦʚʝʢʘ, ʯʪʦʙʳ ʪʦʪ 

ʯʫʚʩʪʚʦʚʘʣ ʩʝʙʷ ʢʦʤʬʦʨʪʥʝʝ ʚ ʦʙʱʝʥʠʠ ʩ ʨʦʙʦʪʦʤ. ʇʝʨʝʜʚʠʛʘʝʪʩʷ ʇʝʧʧʝʨ ʥʘ ʪʨʝʭ ʢʦʣʝʩʘʭ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ ʜʦ 3 ʢʤ/ʯ ʠ ʨʘʙʦʪʘʝʪ ʘʚʪʦʥʦʤʥʦ. ʈʦʙʦʪ ʦʪʣʠʯʥʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʠʟʙʝʛʘʝʪ ʩʪʦʣʢ-

ʥʦʚʝʥʠʡ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʝʛʦ ʧʨʝʜʤʝʪʘʤʠ ʙʣʘʛʦʜʘʨʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʠʩʪʝʤʝ ʠ ʪʨʝʤ ʚʠʜʝʦʢʘʤʝʨʘʤ. 

ʊʘʢʞʝ ʇʝʧʧʝʨ "ʯʫʚʩʪʚʫʝʪ", ʢʦʛʜʘ ʜʦ ʥʝʛʦ ʜʦʪʨʘʛʠʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʝʥʩʦʨʥʳʭ ʜʘʪʯʠʢʦʚ. ʈʦʙʦʪ ʢʦʥ-

ʪʨʦʣʠʨʫʝʪ ʫʨʦʚʝʥʴ ʩʚʦʝʡ ʟʘʨʷʜʢʠ, ʠ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʜʟʘʨʷʞʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝ-

ʮʠʘʣʴʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʦʙʦʪʘ ʙʝʟ ʧʦʜʟʘʨʷʜʢʠ ʩʦʩʪʘʚʣʷʝʪ 14 ʯʘʩʦʚ. ɼʣʷ 

ʧʦʠʩʢʘ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʫ ʇʝʧʧʝʨʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʡʪʠ ʚ ʠʥʪʝʨʥʝʪ ʠ ʥʘʡʪʠ ʚʩʝ, ʯʪʦ ʝʤʫ ʥʝʦʙʭʦ-

ʜʠʤʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʦʙʫʯʘʝʪʩʷ. ʀʥʞʝʥʝʨʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʣʠ ʇʝʧʧʝʨʘ, ʧʨʝʩʣʝʜʦʚʘʣʠ 

ʮʝʣʴ ʩʜʝʣʘʪʴ ʣʶʜʝʡ ʚ ʗʧʦʥʠʠ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʯʘʩʪʣʠʚʝʝ ʠ ʧʦʤʦʯʴ ʠʤ ʟʘʙʳʪʴ ʦ ʯʫʚʩʪʚʝ ʦʜʠʥʦʯʝʩʪʚʘ ʠ 

ʧʝʯʘʣʠ. ʈʦʙʦʪ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʤʦʨʘʣʴʥʳʤ ʧʦʤʦʱʥʠʢʦʤ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʚ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝ ʚʭʦʜʠʪ 

ʧʦʤʦʱʴ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʜʦʤʘʰʥʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ. 

 

ʈʠʩ. 3. ʈʦʙʦʪ-ʘʥʜʨʦʠʜ ʇʝʧʧʝʨ 

ʆʙʰʝʡ ʮʝʣʴʶ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʩʦʟʜʘʥʠʝʤ ʨʦʙʦʪʦʤ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, 

ʷʚʣʷʝʪʩʷ ʧʦʤʦʱʴ ʣʶʜʷʤ, ʢʘʢ ʤʦʨʘʣʴʥʘʷ, ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʘʷ. ʅʘʧʨʠʤʝʨ, ʨʦʙʦʪʳ ʩ ʀʀ ʤʦʛʣʠ ʙʳ ʙʳʪʴ 

ʚʝʩʴʤʘ ʧʦʣʝʟʥʳʤʠ ʚ ʚʫʟʘʭ, ʦʥʠ ʤʦʛʣʠ ʙʳ ʩʦʦʙʱʘʪʴ ʦ ʥʘʭʦʞʜʝʥʠʠ ʢʘʬʝʜʨʳ ʠʣʠ ʢʘʙʠʥʝʪʘ ʪʦʣʴʢʦ ʧʦʩʪʫ-

ʧʠʚʰʠʤ ʩʪʫʜʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʚ ʥʦʚʦʤ ʜʣʷ ʥʠʭ ʧʦʤʝʱʝʥʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʢʘʟʳʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʫʟʝ, ʢʦʪʦʨʫʶ ʟʘʧʨʦʩʠʪ ʩʦʙʝʩʝʜʥʠʢ. ʊʘʢʞʝ ʝʩʣʠ ʙʳ ʨʦʙʦʪ ʠʤʝʣ ʩʠʩʪʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 
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ʜʳʤʘ ʠʣʠ ʫʪʝʯʢʠ ʛʘʟʘ, ʦʥ ʩʫʤʝʣ ʙʳ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʪʨʘʛʝʜʠʠ ʠ ʩʧʘʩʘʪʴ ʞʠʟʥʠ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ. ʂ ʪʦʤʫ ʞʝ ʨʦʙʦʪ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʧʨʠʛʦʜʠʣʩʷ ʙʳ ʚ ʛʠʧʝʨʤʘʨʢʝʪʘʭ ʠ ʩʫ-

ʧʝʨʤʘʨʢʝʪʘʭ. ʄʥʦʞʝʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ ʦʙʳʯʥʦ ʥʝ ʤʦʛʫʪ ʥʘʡʪʠ ʦʪʜʝʣ, ʢʦʪʦʨʳʡ ʠʤ ʥʫʞʝʥ ʠʣʠ ʞʝ ʦʧʨʝ-

ʜʝʣʝʥʥʳʡ ʧʨʦʜʫʢʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʦʙʦʪ ʙʳ ʩʵʢʦʥʦʤʠʣ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʥʠʢʦʚ ʛʠ-

ʧʝʨʤʘʨʢʝʪʘ, ʦʥ ʙʳ ʧʨʠʚʦʜʠʣ ʣʶʜʝʡ ʚ ʥʫʞʥʳʝ ʠʤ ʦʪʜʝʣʳ ʠ ʠʩʢʘʣ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʡ ʟʘʧʨʦʩʠʪ ʫ ʥʝʛʦ 

ʧʦʢʫʧʘʪʝʣʴ. ʈʦʙʦʪ ʙʳ ʤʦʛ ʩʦʦʙʱʘʪʴ ʧʦʩʝʪʠʪʝʣʷʤ ʦ ʥʦʚʳʭ ʩʢʠʜʢʘʭ ʠ ʘʢʮʠʷʭ, ʪʝʤ ʩʘʤʳʤ, ʧʦʚʳʰʘʷ ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʦʢʫʧʘʪʝʣʴ ʥʝ ʫʧʫʩʪʠʪ ʰʘʥʩ ʢʫʧʠʪʴ ʧʨʦʜʫʢʪʳ ʧʦ ʩʢʠʜʢʘʤ. ʄʘʣʝʥʴʢʠʝ ʜʝʪʠ ʚ ʛʠ-

ʧʝʨʤʘʨʢʝʪʘʭ ʙʳʣʠ ʙʳ ʚ ʚʦʩʪʦʨʛʝ ʦʪ ʥʦʚʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʨʫʛʘ, ʨʦʙʦʪ ʤʦʛ ʙʳ ʨʘʩʩʢʘʟʳʚʘʪʴ ʠʤ ʩʤʝʰ-

ʥʳʝ ʠʩʪʦʨʠʠ, ʠ ʟʘʜʘʚʘʪʴ ʠʥʪʝʨʝʩʥʳʝ ʚʦʧʨʦʩʳ, ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʩʝʙʝ. ʇʦʞʠʣʳʤ ʣʶʜʷʤ ʨʦʙʦʪ 

ʙʳ ʪʦʞʝ ʫʧʨʦʩʪʠʣ ʞʠʟʥʴ, ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʧʣʦʭʦʝ ʟʨʝʥʠʝ ʤʝʰʘʝʪ ʠʤ ʨʘʟʛʣʷʜʝʪʴ ʩʨʦʢ 

ʛʦʜʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʠʣʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʪʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʦʙʦʪ ï ʧʦʤʦʱʥʠʢ ʨʘʩʩʢʘʟʘʣ 

ʠʤ ʦ ʧʨʦʜʫʢʪʝ, ʚʩʝ, ʯʪʦ ʟʘʠʥʪʝʨʝʩʫʝʪ ʧʦʢʫʧʘʪʝʣʷ. ɸ ʪʘʢʞʝ ʝʩʣʠ ʫ ʣʶʜʝʡ ʥʘʢʦʧʷʪʩʷ ʙʦʣʴʰʠʝ ʪʝʣʝʞʢʠ, 

ʦʥ ʧʨʝʜʣʘʛʘʣ ʙʳ ʧʦʤʦʱʴ ʧʝʨʝʚʝʟʪʠ ʠʭ ʢ ʢʘʩʩʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʙʦʪ ʙʳ ʧʦʚʳʰʘʣ ʧʦʩʝʱʘʝʤʦʩʪʴ ʣʶʜʝʡ 

ʚ ʛʠʧʝʨʤʘʨʢʝʪʳ ʠ ʩʫʧʝʨʤʘʨʢʝʪʳ ʩʚʦʠʤʠ ʥʘʚʳʢʘʤʠ ʦʙʱʝʥʠʷ, ʘ ʨʘʙʦʪʥʠʢʠ, ʥʝ ʦʪʚʣʝʢʘʷʩʴ ʥʘ ʚʦʧʨʦʩʳ 

ʧʦʢʫʧʘʪʝʣʝʡ, ʤʦʛʣʠ ʙʳ ʜʝʣʘʪʴ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʧʦʨʫʯʝʥʠʡ ʟʘ ʨʘʙʦʯʠʡ ʜʝʥʴ, ʪʘʢ ʢʘʢ ʯʘʩʪʴ ʠʭ ʨʘʙʦʪʳ 

ʚʳʧʦʣʥʷʝʪ ʨʦʙʦʪ. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʨʦʙʦʪʦʚ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʰ ʤʠʨ ʨʘʟʚʠʚʘʝʪʩʷ 

ʙʝʟ ʦʩʪʘʥʦʚʢʠ. ʉʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ï ɻ ʪʦ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʨʘʟʫʤʘ, ʢʦʪʦʨʳʡ, ʚʦʟʤʦʞʥʦ, 

ʚ ʙʫʜʫʱʝʤ ʧʨʝʚʟʦʡʜʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ. ʄʥʦʞʝʩʪʚʦ ʫʯʝʥʥʳʭ ʠ ʠʥʞʝʥʝʨʦʚ ʩʧʦʨʷʪ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ, ʤʦʞʝʪ 

ʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʙʳʪʴ ʦʧʘʩʥʳʤ, ʝʩʣʠ ʦʥ ʩʪʘʥʝʪ ʫʤʥʝʝ ʥʘʩ? ʄʦʞʝʪ ʙʳʪʴ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʩʦʚʩʝʤ ʥʝ ʪʘʢʦʡ, ʢʘʢ ʢʘʞʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ? ʅʘ ʵʪʠ ʚʦʧʨʦʩʳ ʦʪʚʝʪʠʣ ʉʪʠʚʝʥ ʍʦʢʠʥʛ ʚ ʠʥʪʝʨ-

ʚʴʶ BBC, ʦʥ ʦʪʤʝʪʠʣ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʦʞʝʪ ʫʥʠʯʪʦʞʠʪʴ ʚʩʝ ʯʝʣʦʚʝʯʝʩʪʚʦ, 

ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʤʘʰʠʥʳ ʦʩʦʟʥʘʶʪ ʩʚʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘʜ ʩʦʟʜʘʪʝʣʷʤʠ [1]. ʇʨʠʤʠʪʠʚʥʳʡ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʉʪʠʚʝʥ ʍʦʢʠʥʛ ʥʝ ʩʯʠʪʘʝʪ ʦʧʘʩʥʳʤ, ʘ ʚʦʪ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʦ-

ʞʝʪ ʦʙʝʨʥʫʪʴʩʷ ʙʝʜʦʡ ʜʣʷ ʣʶʜʝʡ. ʋʯʝʥʳʡ ʫʢʘʟʘʣ ʥʘ ʪʦ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʤʝʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʨʘʟʚʠʚʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʘʯʥʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʩ ʥʝʠʟʚʝʩʪʥʦʡ ʩʢʦʨʦʩʪʴʶ ʙʝʟ ʧʦʤʦʱʠ 

ʩʚʦʝʛʦ ʩʦʟʜʘʪʝʣʷ. ʉʪʠʚʝʥ ʍʦʢʠʥʛ ʪʘʢʞʝ ʩʢʘʟʘʣ ʦ ʪʦʤ, ʯʪʦ ʣʶʜʠ ʦʛʨʘʥʠʯʝʥʳ ʚ ʩʚʦʝʡ ʵʚʦʣʶʮʠʠ, ʘ ʚʦʪ 

ʨʦʙʦʪʳ ʩ ʀʀ ʥʝ ʠʤʝʶʪ ʪʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʅʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʤʦʛ ʩʦʟʜʘʪʴ 

ʢʦʥʢʫʨʝʥʮʠʶ ʯʝʣʦʚʝʢʫ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʦʙʝʥ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʨʘʟʫʤʫ, ʯʝʛʦ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ 

ʫʯʝʥʳʤ. ʅʘʰ ʤʦʟʛ ʝʱʝ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥ, ʠ ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʨʝʥ ʚ ʪʦʤ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʥʘʰʝ 

ʩʦʟʥʘʥʠʝ, ʧʦʵʪʦʤʫ ʙʝʩʩʤʳʩʣʝʥʥʦ ʨʘʩʩʫʞʜʘʪʴ ʦʙ ʦʧʘʩʥʦʩʪʠ ʨʦʙʦʪʦʚ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. 
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ʂ.ʉ. ʂʦʥʜʨʘʪʴʝʚʘ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ  

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ  
ɺ ʇʈʆɻʈɸʄʄʅʆʄ ʆɹɽʉʇɽʏɽʅʀʀ 

ç1ʉ:ʇʈɽɼʇʈʀʗʊʀɽè 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè. ɸ ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ç1ʉ: ʇʨʝʜʧʨʠʷʪʠʝè, ʧʨʦ-

ʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ, IT-ʨʝʩʫʨʩʳ. 

 

ɺ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʤ ʚʝʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʤʠʨʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʩʦʚʦʢʫʧʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʩʙʦʨʘ, ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ ʦ ʩʦʩʪʦʷʥʠʠ 

ʦʙʲʝʢʪʘ, ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʣʶʜʝʡ, ʟʘʥʷʪʳʭ ʦʙʨʘʙʦʪʢʦʡ, ʭʨʘʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ [1, c. 162]. 

ʆʥʠ ʚʘʞʥʳ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʙʱʝʩʪʚʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʰʣʠ ʥʝʩʢʦʣʴʢʦ ʵʚʦʣʶʮʠʦʥʥʳʭ ʵʪʘʧʦʚ, ʩʤʝʥʘ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʚʠʪʠʝʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʩʪʫʧʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʝʝ ʘʥʘ-

ʣʠʟʘ ʯʝʣʦʚʝʢʦʤ ʠ ʧʨʠʥʷʪʠʷ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʝʡʩʪʚʠʷ. ʉʝʛʦʜʥʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʩʦ-

ʜʝʡʩʪʚʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ. 

ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʙʳʣʦ ʩʦʟʜʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ç1ʉ: 

ʇʨʝʜʧʨʠʷʪʠʝè. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ɻ ʪʦ çʧʨʦʛʨʘʤʤʥʘʷ ʦʙʦʣʦʯʢʘè ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʝ [3, c. 247]. 

ʇʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʘʨʢʘʩ çframeworkè, ʢʦʪʦʨʳʡ ʚʳʧʦʣ-

ʥʷʝʪ ʢʦʜ, ʥʘʧʠʩʘʥʥʳʡ ʜʣʷ ʥʝʛʦ, ʚ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʝ (ʢʦʥʬʠʛʫʨʘʮʠʷ). ɸ 

ʪʘʢʞʝ ʜʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʩʦʜʝʨʞʠʪ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʠ ʧʦʜʜʝʨʞʢʠ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ. ʊʘʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʦ ʚʩʝʮʝʣʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʧʣʘʪʬʦʨʤʳ.  

ʇʦʜ ʧʣʘʪʬʦʨʤʦʡ ʧʦʥʠʤʘʝʪʩʷ ʥʘʙʦʨ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʘ ʠʩʧʦʣʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʫʛʘ ʧʨʠʣʦʞʝʥʠʡ. ʌʘʢʪʠʯʝʩʢʠ, ʧʨʠʣʦʞʝʥʠʷ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʥʝ-

ʩʢʦʣʴʢʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʦʙʨʘʟʫʶʱʠʭ ʦʜʥʫ ʤʥʦʛʦʩʣʦʡʥʫʶ ʷʯʝʡʢʫ. ʉʘʤʘ ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘ-

ʙʦʪʯʠʢʫ ʦʧʨʝʜʝʣʝʥʥʫʶ ʤʦʜʝʣʴ, ʟʘʯʘʩʪʫʶ, ʠʟʦʣʠʨʫʶʱʫʶ ʝʛʦ ʦʪ ʧʦʥʷʪʠʡ ʠ ʧʦʜʨʦʙʥʦʩʪʝʡ ʙʦʣʝʝ ʥʠʟʢʦ-

ʫʨʦʚʥʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʣʘʪʬʦʨʤ. ʊʘʢʦʚʘ ʠ ʧʣʘʪʬʦʨʤʘ ç1ʉ: ʇʨʝʜʧʨʠʷʪʠʝè, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʩʘʤʳʝ ʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʥʝ ʤʝʥʷʷ ʢʦʜʘ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ç1ʉ: ʧʨʝʜʧʨʠʷʪʠʝè: 

1) ɺʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʢʦʥʬʠʛʫʨʘʮʠʝʡ: ʙʘʟʘ ʜʘʥʥʳʭ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʡ, ʫʯʝʪ ʤʘʪʝ-
ʨʠʘʣʴʥʳʭ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ IT-ʨʝʩʫʨʩʦʚ. 

2) ɺʳʧʦʣʥʷʪʴ ʟʘʧʨʦʩʳ: ʟʘʢʘʟʳ ʠ ʧʦʣʫʯʝʥʠʝ ʫʩʣʫʛ. 

3) ʋʧʨʘʚʣʷʪʴ ʠʥʮʠʜʝʥʪʘʤʠ (ʟʘʧʠʩʠ ʦʙ ʠʥʮʠʜʝʥʪʘʭ, ʩʦʟʜʘʥʠʝ ʥʘ ʠʭ ʦʩʥʦʚʘʥʠʠ ʟʘʧʨʦʩʦʚ ʥʘ ʠʟʤʝ-
ʥʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʥʦʩʪʴ). 

4) ʋʧʨʘʚʣʷʪʴ ʠʟʤʝʥʝʥʠʷʤʠ: ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ IT -ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ.  

5) ʋʧʨʘʚʣʷʪʴ ʧʨʦʙʣʝʤʘʤʠ: ʚʝʩʪʠ ʙʘʟʫ ʜʘʥʥʳʭ. 

6) ʋʧʨʘʚʣʷʪʴ ʨʝʣʠʟʘʤʠ: ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʭʦʜ 
ʧʨʦʝʢʪʦʚ, ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʫʩʣʫʛʠ. 

7) ʋʧʨʘʚʣʷʪʴ ʩʦʙʳʪʠʷʤʠ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʙʦʨʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʙʳʪʠʡ. 
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ʈʠʩ. 1. ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ç1ʉ: ʇʨʝʜʧʨʠʷʪʠʝè ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴ ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʭʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʝ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ 

ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʷʤʠ. ʏʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʤʠ 

ʧʦʣʴʟʫʝʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢ. ɺʝʜʴ ʦʯʝʥʴ ʯʘʩʪʦ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʥʘʣʠʯʠʠ çʰʚʦʚè ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʂ ʧʨʠʤʝʨʫ, ʩʠʩʪʝʤʘ ʪʠʧʦʚ: ʚ ʧʣʘʪʬʦʨʤʝ ç1ʉ: ʇʨʝʜʧʨʠʷʪʠʝè ʨʘʟʨʘʙʦʪʯʠʢ 

ʠʩʧʦʣʴʟʫʝʪ ʦʜʥʫ ʩʠʩʪʝʤʫ ʪʠʧʦʚ ʜʘʥʥʳʭ ʢʘʢ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʙʠʟʥʝʩ-ʣʦʛʠʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʨʬʝʡʩʥʳʭ ʨʝʰʝʥʠʡ [3, c. 236]. ɸ ʟʥʘʯʠʪ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʪʠʧʦʚ ʧʨʠ ʧʝʨʝʭʦʜʘʭ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʫʨʦʚʥʷʤʠ ʧʨʠʢʣʘʜʥʦʡ ʩʠʩʪʝʤʳ, ʥʝ ʚʦʟ-

ʥʠʢʘʝʪ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʥʝʣʴʟʷ ʥʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ, ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ. ʅʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʥʘ ʩʤʝʥʫ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠ-

ʭʦʜʷʪ ʥʦʚʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʨʝʜʩʪʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ʂ.ɸ. ʌʫʨʩʦʚʘ, ʖ.ɼ. ʂʘʣʠʥʠʥ, ʅ.ɹ. ɹʘʙʠʯʝʚʘ 
ʅʦʚʦʢʫʟʥʝʮʢ, ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

ʕʃɽʂʊʈʆʅʅʓʍ ʇʀʉɽʄ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʜʥʠʤʘʝʪʩʷ ʪʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ. ʈʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʧʠʩʝʤ ʦʪ ʧʝʨʝʭʚʘʪʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ, ʠʟ-

ʤʝʥʝʥʠʷ ʜʘʥʥʳʭ, ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʨʘʞʠ ʧʘʨʦʣʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ɻ ʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʣʝʢʪʨʦʥʥʦʝ ʧʠʩʴʤʦ, ʢʨʠʧʪʦʛʨʘʬʠʷ, 

ʟʘʱʠʪʘ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ, ʧʣʘʛʠʥ, ʚʠʨʫʩ. 

 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʩʪʘʣʘ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʞʠʟʥʠ. ʄʳ ʠʩʧʦʣʴʟʫʝʤ ʝʸ ʧʨʘʢʪʠʯʝʩʢʠ 

ʢʘʞʜʳʡ ʜʝʥʴ. ʉʝʛʦʜʥʷ ʦʪʧʨʘʚʠʪʴ ʧʠʩʴʤʦ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʜʣʷ ʥʘʩ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʥʠʢʘʢʦʛʦ ʪʨʫʜʘ, 

ʵʪʦ ʫʜʦʙʥʳʡ ʠ ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʀʤʝʥʥʦ ʵʪʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʘʷ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʦʙʱʝʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʕʣʝʢʪʨʦʥʥʳʝ ʧʠʩʴʤʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʜʣʷ ʣʠʯʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʜʝʣʦʚʦʛʦ ʦʙʱʝ-

ʥʠʷ. ʅʝʨʝʜʢʦ ʠʤʝʥʥʦ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʧʝʨʝʩʳʣʘʶʪʩʷ ʚʘʞʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʬʘʡʣʳ. ʇʨʠ ʵʪʦʤ, ʤʳ 

ʥʝ ʟʘʜʫʤʳʚʘʝʤʩʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʭʨʘʥʷʪ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʦʥʘ ʥʝ ʜʦʩʪʠʛʣʘ ʩʦʚʝʨʰʝʥʩʪʚʘ. ʈʘʙʦʪʘʷ ʩ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʧʦʯʪʦʡ, ʤʳ ʤʦʞʝʤ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʪʘʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʢʘʢ: ʩʧʘʤ, ʚʩʝʚʦʟʤʦʞʥʳʝ ʚʠʨʫʩʳ, ʢʨʘʞʘ ʜʘʥ-

ʥʳʭ ʠ ʪʘʢ ʜʘʣʝʝ. ɺʩʝ ʵʪʠ ʪʨʫʜʥʦʩʪʠ ʧʦʷʚʣʷʶʪʩʷ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʧʦʯʪʦʚʳʭ ʩʠʩʪʝʤ. ʅʘ ʧʫʪʠ 

ʢ ʘʜʨʝʩʘʪʫ, ʠʥʬʦʨʤʘʮʠʷ, ʭʨʘʥʷʱʘʷʩʷ ʚ ʧʠʩʴʤʝ, ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ, ʪʦ ʝʩʪʴ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʫʢʨʘ-

ʜʝʥʳ ʠʣʠ ʠʟʤʝʥʝʥʳ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ. ʉʝʛʦʜʥʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ ʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʠ ʚ ʙʦʣʴʰʠʭ ʢʦʨʧʦʨʘʮʠʷʭ. ʀ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʪʝʧʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʜʘʞʝ ʨʷʜʦʚʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʤʧʘʥʠʠ ʚʣʠʷʝʪ ʥʘ 

ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʠʩʝʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʳ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʟʘʱʠʱʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʧʠʩʴʤʘ. ʆʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʨʠʧʪʦʛʨʘʬʠʷ, ʜʚʫʭʬʘʢʪʦʨʥʘʷ ʘʫʪʝʥʪʠ-

ʬʠʢʘʮʠʷ, ʧʦʩʪʨʦʝʥʠʝ ʟʘʱʠʱʝʥʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʝʪʝʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʢʨʠʧʪʦʛʨʘʬʠʷ ï ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʥʝʯʠʪʘʝʤʳʡ ʚʠʜ ʜʣʷ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʣʠʮ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩ-

ʧʝʯʠʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʘʚʪʦʨʩʪʚʘ ʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʧʠʩʴʤʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʠʧʪʦʛʨʘʬʠʷ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʙʦʨʴʙʝ ʩ Iʈ-ʩʧʨʫʬʠʥʛʦʤ, 

ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ [1, ʩ. 54ï65]. ɿʘʜʘʯʘ ʢʨʠʧʪʦʛʨʘʬʠʠ ʩʦʩʪʦʠʪ ʥʝ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʟʘʱʠʪʠʪʴ ʵʣʝʢʪʨʦʥʥʦʝ ʧʠʩʴʤʦ ʦʪ ʧʝʨʝʭʚʘʪʘ, ʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʝʨʝʭʚʘʪ ʩʪʘʣ ʙʝʩʧʦʣʝʟʝʥ. ʇʨʠ ʟʘʱʠʪʝ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʧʠʩʝʤ ʦʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʚʘ ʩʧʦʩʦʙʘ ʰʠʬʨʦʚʘʥʠʷ: ʰʠʬʨʦʚʘʥʠʝ ʧʠ-

ʩʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʫʨʦʚʥʝ ʠ ʧʦʣʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʠʩʴʤʦ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘ-

ʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʠʩʴʤʘ ʥʘ ʩʝʨʚʝʨ ʧʦʩʪʘʚʱʠʢʘ ʫʩʣʫʛ ʠ ʦʪʧʨʘʚʢʠ ʩ ʩʝʨʚʝʨʘ ʘʜʨʝʩʘʪʫ. 

ɺʦ ʚʪʦʨʦʤ ï ʧʠʩʴʤʦ ʟʘʰʠʬʨʦʚʳʚʘʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʦʪʧʨʘʚʠʪʝʣʷ, ʘ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʝ 

ʧʦʣʫʯʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʢʣʶʯʘ. 

ɼʨʫʛʠʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʷʚʣʷʝʪʩʷ ʜʚʫʭʬʘʢʪʦʨʥʘʷ ʘʫʪʝʥʪʠʬʠ-

ʢʘʮʠʷ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʟʘʱʠʪʳ ʘʢʢʘʫʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʘʚʪʦʨʠʟʘʮʠʠ 

ʤʦʰʝʥʥʠʢʘʤʠ. ɼʚʫʭʬʘʢʪʦʨʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʣʦʞʥʷʝʪ ʜʦʩʪʫʧ ʢ ʣʠʯʥʳʤ 

ʜʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʜʣʷ ʚʭʦʜʘ ʚ ʘʢʢʘʫʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʦʥ 

ʧʨʠʜʫʤʘʣ ʩʘʤ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʛʝʥʝʨʠʨʫʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʘʧʧʘ-

ʨʘʪʥʦʡ ʩʠʩʪʝʤʦʡ [2]. ɿʘʜʘʯʘ ʜʘʥʥʦʡ ʤʝʨʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ï ʵʪʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʨʘʞʠ ʧʘʨʦʣʝʡ, 

ʠ ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʥʝʡ. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʪʘʢ ʢʘʢ ʥʝ ʟʘʱʠʱʘʝʪ ʜʘʥʥʳʝ ʦʪ ʧʝʨʝʭʚʘʪʘ.  

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦ ʪʘʢʦʤ ʤʝʪʦʜʝ, ʢʘʢ ʧʦʩʪʨʦʝʥʠʝ ʟʘʱʠʱʸʥʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʝʪʝʡ 

(VPN ï ʪʝʭʥʦʣʦʛʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʝʪʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʚʝʨʭ ʜʨʫʛʦʡ ʩʝʪʠ). ʎʝʣʴʶ ʜʘʥʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪ ʦʙʱʝʛʦ ʧʦʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ 

Internet [3, ʩ. 16ï17]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʩʨʝʜʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʢʨʫʛʘ ʣʠʮ. ʈʘʟʣʠ-

ʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʝʪʝʡ, ʘ ʠʤʝʥʥʦ: 
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- ʣʦʢʘʣʴʥʘʷ (Local Area Network-VPN) ï ʟʘʱʠʪʘ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ; 

- ʩ ʫʜʘʣʝʥʥʳʤ ʜʦʩʪʫʧʦʤ (Internet-VPN) ï ʟʘʱʠʱʸʥʥʳʡ ʫʜʘʣʸʥʥʳʡ ʜʦʩʪʫʧ ʯʝʨʝʟ Internet; 

- ʢʦʨʧʦʨʘʪʠʚʥʘʷ (Intranet-VPN) ï ʟʘʱʠʪʘ ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʢʦʤʧʘʥʠʠ; 

- ʤʝʞʢʦʨʧʦʨʘʪʠʚʥʘʷ (Extranet-VPN) ï ʟʘʱʠʪʘ ʧʫʪʝʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʱʝʥʠʝ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʙʳʣʦ ʙʝʟʦʧʘʩʥʳʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜ-

ʩʪʚʘ ʟʘʱʠʪʳ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ PGP Desktop ï 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʷ, ʬʘʡʣʳ ʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʫʶ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʙʤʝʥʘ ʢʣʶʯʘʤʠ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʝʨʚʠʩ ʧʦ ʦʙʤʝʥʫ ʢʣʶʯʘʤʠ keyserver.pgp.com. ʇʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪ ʙʳʩʪʨʳʡ ʠ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʟʘ-

ʱʠʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ. ʆʥʘ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʠʩʭʦʜʷʱʠʝ ʠ ʚʭʦʜʷʱʠʝ ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠ 

ʜʝʰʠʬʨʦʚʘʥʠʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢ ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʠʚʘʝʪ ʪʨʘʬʠʢ ʧʦʯʪʦʚʦʛʦ ʢʣʠʝʥʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʥʘʩʪʨʘʠʚʘʪʴ ʧʦʯʪʦʚʳʝ ʢʣʠʝʥʪʳ, ʘ ʧʝʨʝʭʦʜʠʪʴ ʢ ʥʘʩʪʨʦʡʢʝ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʳ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ e-mail, ʘʜʨʝʩʘ SMTP/POP/IMAP-ʩʝʨʚʝʨʦʚ ʠ ʪ.ʜ. ʆʜʥʘʢʦ ʭʨʘʥʷʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʧʠʩʴʤʘ ʚ ʥʝʟʘʱʠ-

ʱʸʥʥʦʤ ʚʠʜʝ. ɽʱʸ ʦʜʥʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ, ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʙʳʣʦ ʟʘ-

ʧʫʱʝʥʦ, ʘ ʧʦʯʪʦʚʳʡ ʢʣʠʝʥʪ ʧʦʣʫʯʠʣ ʩʦʦʙʱʝʥʠʝ, ʪʦ ʩʦʦʙʱʝʥʠʝ ʦʩʪʘʝʪʩʷ ʟʘʰʠʬʨʦʚʘʥʥʳʤ ʠ ʜʣʷ ʨʘʩ-

ʰʠʬʨʦʚʢʠ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʦʨʦʥʥʠʡ ʧʣʘʛʠʥ. 

ɼʨʫʛʦʝ ʩʨʝʜʩʪʚʦ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ ï S/MIME (Secure/Multipurpose Internet Mail 

Extensions) ï ʵʪʦ ʩʪʘʥʜʘʨʪ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠ ʧʦʜʧʠʩʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʩ ʧʦʤʦʱʴʶ ʦʪʢʨʳʪʦʛʦ 

ʢʣʶʯʘ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʛʝʥʝʨʘʮʠʠ ʢʣʶʯʝʚʦʡ ʧʘʨʳ (ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʠ ʟʘʢʨʳʪʳʡ ʢʣʶʯ). ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʜʨʫʛʠʤ ʣʠʮʘʤ, ʢʦʪʦʨʳʝ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʢʣʶʯʘ ʰʠʬʨʫʶʪ ʩʚʦʠ ʩʦʦʙ-

ʱʝʥʠʷ. ʊʘʢʠʝ ʩʦʦʙʱʝʥʠʷ ʤʦʞʥʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ. ʕʪʘ ʩʠʩʪʝʤʘ ʧʦʜ-

ʜʝʨʞʠʚʘʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʦʯʪʦʚʳʭ ʢʣʠʝʥʪʦʚ. ʊʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʦʤ S/MIME ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʩʝ 

ʧʠʩʴʤʘ ʭʨʘʥʷʪʩʷ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʘʤ ʠʭ ʥʝ ʨʘʩʰʠʬʨʫʝʪ. ʋ ʜʘʥ-

ʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩʫʱʝʩʪʚʫʶʪ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʘ ʠʤʝʥʥʦ: ʩʣʦʞʥʦʩʪʴ ʩʤʝʥʳ ʢʣʶʯʘ ʠ ʥʘʩʪʨʦʡʢʠ (ʢʘʞʜʳʡ ʧʦʯ-

ʪʦʚʳʡ ʢʣʠʝʥʪ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ). 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʘʛʠʥʳ ʙʨʘʫʟʝʨʦʚ. ʆʥʠ ʣʝʛʢʠ ʢʘʢ ʚ ʫʩʪʘʥʦʚʢʝ, ʪʘʢ 

ʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ PGP Desktop ʚʳʩʪʫʧʘʝʪ ʧʣʘʛʠʥ ʙʨʘʫʟʝʨʘ PGP Mail. ʆʥ ʠʩʧʦʣʴʟʫʝʪ 

ʰʠʬʨʦʚʘʥʠʝ ʩ ʦʪʢʨʳʪʳʤ\ʟʘʢʨʳʪʳʤ ʢʣʶʯʘʤʠ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʙʨʘʫʟʝʨʘʤʠ 

(Firefox, Chrome, Opera, Safari). ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʰʠʬʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠ-

ʝʥʪʘ. ʅʦ ʵʪʦʪ ʧʣʘʛʠʥ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʧʦ-ʨʘʟʥʦʤʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʨʘʫʟʝʨʘ, ʦ ʯʝʤ ʧʨʝʜʫʧʨʝʞʜʘʝʪ 

ʨʘʟʨʘʙʦʪʯʠʢ. 

ʇʣʘʛʠʥ ʙʨʘʫʟʝʨʘ SecureGmail ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʠʢʫ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ. ɼʘʥʥʘʷ ʤʝʪʦ-

ʜʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʦʝ ʩʦʦʙʱʝʥʠʝ ʰʠʬʨʫʝʪʩʷ ʧʘʨʦʣʝʤ, ʢʦʪʦʨʳʡ ʜʦʣʞʥʳ ʟʥʘʪʴ ʠ ʦʪʧʨʘ-

ʚʠʪʝʣʴ, ʠ ʧʦʣʫʯʘʪʝʣʴ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʫʟʢʦʤ ʢʨʫʛʫ ʣʠʮ, ʪʘʢ ʢʘʢ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʫʞʝʥ ʩʦʙʩʪʚʝʥʥʳʡ ʢʣʶʯ. ʕʪʦʪ ʧʣʘʛʠʥ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚ ʙʨʘʫʟʝʨʝ Google 

Chrome. ʇʣʘʛʠʥ ʙʨʘʫʟʝʨʘ Encrypted Communication ʘʥʘʣʦʛʠʯʝʥ SecureGmail, ʦʜʥʘʢʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʪʦʣʴʢʦ ʙʨʘʫʟʝʨʦʤ Mozilla Firefox. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʳʭ ʧʣʘʛʠʥʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʙʝʟʦʧʘʩʥʳʝ ʧʦʯʪʦʚʳʝ ʩʝʨʚʠʩʳ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʝʨʚʠʩ ʙʝʟʦʧʘʩʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ Hushmail. ʉʝʨʚʠʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʫʪʝʯʢʠ ʜʘʥʥʳʭ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥ-

ʥʦʛʦ ʜʦʩʪʫʧʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʢ ʘʢʢʘʫʥʪʫ. ʅʦ ʚ ʠʩʪʦʨʠʠ ʢʦʤʧʘʥʠʠ Hush Communications ʙʳʣʠ ʟʘʤʝ-

ʯʝʥʳ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʢʦʤʧʘʥʠʷ ʧʝʨʝʜʘʚʘʣʘ ʨʘʩʰʠʬʨʦʚʘʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʧʝʮʩʣʫʞʙʳ. 

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʝʱʸ ʦʙ ʦʜʥʦʡ ʫʛʨʦʟʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʚʠʨʫʩʳ. ʇʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʧʦʥʠʤʘʝʪʩʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʝʩʫʱʝʛʦ ʚʨʝʜʦʥʦʩʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʠʨʫʩʳ ʤʦʛʫʪ ʫʢʨʘʩʪʴ 

ʜʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʯʪʦʚʦʛʦ ʷʱʠʢʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʦ ʠ ʠʟ ʧʘʤʷʪʠ ʩʘʤʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʘʥʪʠʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʉʦʚʨʝʤʝʥʥʦʝ ʘʥʪʠʚʠʨʫʩʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʠʨʫʩʦʚ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʟʘʱʠʪʠʪʴ ʩʚʦʡ ʢʦʤʧʴʶʪʝʨ ʦʪ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʚʥʝʜʨʝʥʠʷ ʚʠʨʫʩʘ ʚ ʢʦʤʧʴʶʪʝʨ 

ʠ ʫʥʠʯʪʦʞʠʪʴ ʝʛʦ. ʊʘʢʞʝ ʘʥʪʠʚʠʨʫʩʳ ʫʤʝʶʪ ʧʦʤʝʱʘʪʴ ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʬʘʡʣʳ ʚ "ʢʘʨʘʥʪʠʥ", ʵʪʦ ʦʟʥʘ-

ʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʬʘʡʣ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ, ʯʪʦ ʪʦʞʝ 

ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʦ. ʋ ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʦʛʨʘʤʤ ʦʛʨʦʤʥʳʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʜʠʥ 

ʠʟ ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʘʥʪʠʚʠʨʫʩʦʚ Kaspersky Interner Security 2019 ʙʣʦʢʠʨʫʝʪ ʚʨʝʜʦʥʦʩʥʦʝ 

ʇʆ, ʟʘʱʠʱʘʝʪ ʢʦʤʧʴʶʪʝʨ ʦʪ ʩʙʦʨʘ ʜʘʥʥʳʭ ʩʪʦʨʦʥʥʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʦʙʥʘʨʫʞʠʚʘʝʪ ʠ ʙʣʦʢʠʨʫʝʪ ʰʧʠ-

ʦʥʩʢʦʝ ʇʆ, ʟʘʱʠʱʘʝʪ ʦʥʣʘʡʥ-ʧʣʘʪʝʞʠ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʚʝʙ-ʢʘʤʝʨʝ ʜʣʷ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʝʪ VPN-ʢʘʥʘʣ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʦʩʦʙʦ ʮʝʥʥʳʭ ʜʘʥʥʳʭ. ʀ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʚʦʟʤʦʞ-
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ʥʦʩʪʠ ʵʪʦʛʦ ʘʥʪʠʚʠʨʫʩʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʨʳʥʢʝ ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʫ-

ʱʝʩʪʚʫʝʪ ʦʯʝʥʴ ʤʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʚʩʝ ʦʥʠ ʫʥʠʢʘʣʴʥʳ, ʛʣʘʚʥʦʝ ʧʦʤʥʠʪʴ ï ʥʠʢʘʢʦʡ ʘʥʪʠʚʠʨʫʩ ʥʝ 

ʩʧʘʩʸʪ ʜʘʥʥʳʝ, ʝʩʣʠ ʦʪʥʦʩʠʪʴʩʷ ʢ ʠʭ ʭʨʘʥʝʥʠʶ ʠ ʧʝʨʝʩʳʣʢʝ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʪ-

ʜʝʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɹʝʟ ʵʪʦʛʦ ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʝ 

ʦʙʭʦʜʠʪʩʷ ʩʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʪʦ. ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʧʦʤʦʛʘʝʪ ʫʜʦʙʥʦ ʠ ʙʳʩʪʨʦ ʩʚʷʟʘʪʴʩʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʥʘʙʨʘʣʘ ʙʝʰʝʥʥʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʅʦ ʪʘʢʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʜʝʣʘʝʪ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ ʠ ʚʝʩʴʤʘ ʦʧʘʩʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʠʚʣʝʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʫʪʝʯʢʫ 

ʠʥʬʦʨʤʘʮʠʠ, ʭʠʱʝʥʠʝ ʜʘʥʥʳʭ ʠ ʧʨʦʯʠʭ ʚʨʝʜʦʥʦʩʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ, ʥʦ ʚʩʝ ʦʥʠ ʥʝ ʠʜʝʘʣʴʥʳ, ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʠʤʝʝʪ ʢʘʢ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʇʦʵʪʦʤʫ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʧʦʯʪʳ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ 

ʢ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʟʘʚʠʩʠʪ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʦʪ ʪʦʛʦ, ʥʘ ʢʘʢʦʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʯʠʥʘʝʪʩʷ ʟʘʱʠʪʘ. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʱʠʱʸʥʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘ ʫʨʦʚʥʝ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʊʘʢʞʝ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠʟʦʙʨʝʪʘʪʝʣʴ-

ʥʦʩʪʴ ʭʘʢʝʨʦʚ ʠ ʩʦʟʜʘʪʝʣʝʡ ʚʠʨʫʩʦʚ, ʦʥʠ ʢʘʞʜʳʡ ʜʝʥʴ ʧʨʠʜʫʤʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʢʨʘʞʠ ʜʘʥ-

ʥʳʭ, ʠ ʤʝʪʦʜʳ ʟʘʱʠʪʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʜʦʣʞʥʳ ʤʝʥʷʪʴʩʷ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʙʳʪʴ ʫʚʝ-

ʨʝʥʥʳʤ ʚ ʪʦʤ, ʯʪʦ ʩ ʜʘʥʥʳʤʠ, ʭʨʘʥʷʱʠʤʠʩʷ ʚ ʧʠʩʴʤʝ, ʥʠʯʝʛʦ ʥʝ ʩʣʫʯʠʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʜʣʷ 

ʩʝʙʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠ ʥʝ ʧʨʝʥʝʙʨʝʛʘʪʴ ʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ʂʘʞʜʳʡ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ, ʦʪʧʨʘʚʣʷʷ ʵʣʝʢʪʨʦʥʥʦʝ ʧʠʩʴʤʦ, ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʚʦ 

ʤʥʦʛʦʤ, ʟʘʚʠʩʠʪ ʦʪ ʥʝʛʦ ʩʘʤʦʛʦ. 
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ʅʦʚʦʢʫʟʥʝʮʢ, ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʇʈʀʄɽʅɽʅʀɽ 3D-ʇʈʀʅʊɽʈʆɺ  
ɺ ʆɹʈɸɿʆɺɸʅʀʀ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3d-ʧʨʠʥʪʝʨʦʚ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3d-ʧʝʯʘʪʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʪʨʸʭʤʝʨʥʦʡ ʧʝʯʘʪʠ, ʘ ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 3d-ʧʨʠʥʪʝʨ, ʪʨʸʭʤʝʨʥʘʷ ʧʝʯʘʪʴ, ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ, ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ. 

 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʰʣʠ ʰʠʨʦʢʠʡ ʦʪʢʣʠʢ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʆʥʠ ʧʨʦʥʠʢʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʯʝʥʴ ʙʳʩʪʨʦ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʚʘʞʥʝʡʰʠʡ ʩʪʠ-

ʤʫʣ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ. ʉʝʛʦʜʥʷ ʢʘʞʜʳʡ ʠʟ ʥʘʩ ʟʥʘʢʦʤ ʩ ʪʘʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʢʘʢ ʧʨʠʥʪʝʨ, ʝʛʦ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʥʷʪʥʳ ʥʘʤ ʜʘʚʥʦ. ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʥʪʝʨʳ ʤʦʞʥʦ 

ʥʘʡʪʠ ʚ ʦʬʠʩʘʭ, ʰʢʦʣʘʭ ʠ ʧʦʯʪʠ ʚ ʢʘʞʜʦʤ ʜʦʤʝ. ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʚ ʨʘʟʳ ʦʙʣʝʛ-

ʯʘʝʪ ʧʨʦʮʝʩʩ ʫʯʸʙʳ ʠ ʨʘʙʦʪʳ. ʆʜʥʘʢʦ, ʥʝ ʚʩʝ ʟʥʘʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ 3d-ʧʨʠʥ-

ʪʝʨ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʝʯʘʪʘʪʴ ʥʝ ʧʨʦʩʪʦ ʪʝʢʩʪ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʣʠʩʪʢʝ, ʘ ʩʦʟʜʘʪʴ 

ʦʙʲʸʤʥʦʝ ʠʟʜʝʣʠʝ. ʉʦʟʜʘʥʠʝ 3d-ʧʝʯʘʪʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚ 1995 ʛʦʜʫ, ʢʦʛʜʘ ʢʦʤʧʘʥʠʷ ç3DSystemè ʚʳ-

ʧʫʩʪʠʣʘ ʧʝʨʚʳʡ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ, ʪʨʸʭʤʝʨʥʳʡ ʧʨʠʥʪʝʨ çActua 2100è. 3d-ʧʨʠʥʪʝʨ ï ʩʪʘʥʦʢ ʩ 

ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʤʝʪʦʜ ʧʦʩʣʦʡʥʦʛʦ ʩʦʟʜʘʥʠʷ ʜʝʪʘʣʠ. 3d-ʧʝʯʘʪʴ 
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ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʳʯʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʙʳʩʪʨʦʛʦ ʧʨʦ-

ʪʦʪʠʧʠʨʦʚʘʥʠʷ. 3d-ʧʝʯʘʪʴ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟ-

ʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʚ ʦʩʥʦʚʝ ʣʶʙʦʛʦ ʠʟ ʥʠʭ ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʧʦʩʣʦʡʥʦʛʦ ʩʦʟʜʘʥʠʷ (çʚʳʨʘʱʠʚʘʥʠʷè) 

ʪʚʸʨʜʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʧʝʯʘʪʠ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʤʘʪʝʨʠʘʣʦʚ 

ʦʜʥʦʚʨʝʤʝʥʥʦ.ʅʝʢʦʪʦʨʳʝ ʠʟ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʮʚʝʪʥʫʶ ʧʝʯʘʪʴ ʠʟ-ʟʘ ʨʷʜʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʘʤʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ [1, ʩ. 41ï70]. 

ɻʦʚʦʨʷ ʦ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ, ʥʝʣʴʟʷ ʥʝ ʫʢʘʟʘʪʴ ʥʘ ʪʦʪ ʬʘʢʪʦʨ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ, ʠʩʢʣʶʯʘʷ ʜʘʞʝ ʰʘʛ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʝʨʪʝʞʝʡ ʚʨʫʯʥʫʶ. ʊʘʢʞʝ ʧʨʦ-

ʛʨʘʤʤʘ ʧʦʣʥʦʩʪʴʶ ʤʦʜʝʣʠʨʫʝʪ ʧʨʦʜʫʢʪ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʠ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, 3d-ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ, ʥʘʯʠʥʘʷ ʦʪ ʢʨʫʧʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ 3d-ʧʝʯʘʪʠ ʟʘʪʨʘʪʳ ʥʘ ʩʳ-

ʨʴʝ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ, ʧʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ ʥʘ ʢʦʥʝʯʥʦʤ ʵʪʘʧʝ ʥʝ ʙʫʜʝʪ ʫʩʪʫʧʘʪʴ ʠʟʜʝ-

ʣʠʷʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʧʦ ʩʪʘʨʠʥʥʳʤ ʧʨʘʚʠʣʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʸʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʧʦʟ-

ʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʪʳ ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʪʝʟʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʩʦʦʨʫʞʝʥʠʡ, ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʠ ʵʢʩʢʣʶʟʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ ʦʙʲʝʢʪʦʚ ʠʩʢʫʩʩʪʚʘ, ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʊʘʢʞʝ 3d-

ʧʨʠʥʪʝʨʳ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʙʳʪʦʚʦʡ ʩʬʝʨʝ, ʣʶʜʠ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʜʝʪʘʣʝʡ ʠʛʨʫʰʝʢ, ʟʘʧʯʘʩʪʝʡ ʤʝʭʘʥʠʟʤʦʚ, ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʧʨʦʝʢʪʦʚ ʠ ʠʜʝʡ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʷ 3d-ʧʝʯʘʪʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, 

ʯʪʦ ʩʧʨʦʩ ʥʘ 3d-ʪʝʭʥʦʣʦʛʠʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ. ʄʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

3d-ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʫʯʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʧʦʟʚʦʣʠʪ ʚʳʚʝʩʪʠ ʩʬʝʨʫ ʥʘʫʢʠ ʥʘ ʥʦʚʳʡ ʚʳʩʦ-

ʢʠʡ ʫʨʦʚʝʥʴ. 

ɺ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 3d-ʧʝʯʘʪʠ ʧʦʟʚʦʣʠʪ ʫʯʘʱʠʤʩʷ ʧʦʣʫʯʠʪʴ ʥʘʚʳʢʠ ʚ 

ʨʘʙʦʪʝ ʩ ʧʦʜʦʙʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʚ ʮʝʣʦʤ, ʘ 

ʪʘʢʞʝ ʧʦʧʫʣʷʨʥʦʩʪʴ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡʠ ʠʥʪʝʨʝʩ ʢ ʥʠʤ. 

ʋʞʝ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʟʘʷʚʠʪʴ ʦʙ ʫʩʧʝʰʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ 3d-ʧʝʯʘʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ. ʊʘʢ, ʩʪʫʜʝʥʪʳ ʢʘʬʝʜʨʳ ʇʀʊʠʇ ʉʠʙʠʨʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʀʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʋʥʠʚʝʨʩʠ-

ʪʝʪʘ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥ ʮʝʥʪʨ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ çFormaè, ʚ ʨʘʤ-

ʢʘʭ ʜʠʩʮʠʧʣʠʥʳ çʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴè ʧʦʣʫʯʠʣʠ ʟʘʜʘʥʠʝ ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʧʦʩʪʨʦʠʪʴ ʨʦʙʦʪʘ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʯʘʩʪʠʷ ʚ ʤʝʨʦʧʨʠʷʪʠʠ çɹʠʪʚʘ ʨʦʙʦʪʦʚè. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʧʨʦʝʢʪʦʚʫʯʘʱʠʝʩʷ 

ʜʝʣʠʣʠʩʴ ʥʘ ʢʦʤʘʥʜʳ ʠ ʧʨʦʝʢʪʠʨʦʚʘʣʠ ʩʦʙʩʪʚʝʥʥʳʭ ʨʦʙʦʪʦʚ. ʄʥʦʛʠʝ ʜʝʪʘʣʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦ-

ʩʪʨʦʡʢʠ ʵʪʠʭ ʨʦʙʦʪʦʚ, ʨʘʥʝʝ ʥʝ ʙʳʣʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʠ ʚʳʚʝʜʝʥʳ ʥʘ ʦʙʱʠʡ ʨʳʥʦʢ, ʠʟ ʯʝʛʦ ʚʦʟʥʠʢʣʘ 

ʟʘʜʘʯʘ ï ʩʦʟʜʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʪʘʣʠ ʩʘʤʠʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʢʘʢ ʨʘʟ, ʙʳʣʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 3d-ʧʝʯʘʪʠ.ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʪʫʜʝʥʪʘʤ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʦʩʪʨʦʡʢʫ ʨʦʙʦʪʦʚ, 

ʠʩʢʣʶʯʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʧʯʘʩʪʝʡ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʛʘʟʠʥʘʭ ʠ 

ʧʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ï ʧʦʩʪʨʦʡʢʝ ʨʦʙʦʪʘʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ. ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ 

ʜʝʪʘʣʝʡ ʩ ʧʦʤʦʱʴʶ 3d-ʧʨʠʥʪʝʨʘ ʩʪʫʜʝʥʪʳ ʉʠʙɻʀʋ ʥʘʫʯʠʣʠʩʴ ʨʘʙʦʪʘʪʴ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʇʆ ʠ ʟʘ-

ʢʨʝʧʠʣʠ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʚ ʪʨʸʭʤʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʉʠʙʠʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʘʤ ʟʘʣʦʞʠʪʴ ʦʩʥʦʚʳ 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ ʪʘʢʞʝʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, ʦʙʫʯʘʶʱʠʝʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, 

ʠʟʫʯʘʶʪ ʨʘʟʣʠʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʝʨʪʠʪʴ ʩʣʦʞʥʳʝ ʜʝʪʘʣʠ, ʩʧʨʦʝʢʪʠʨʦ-

ʚʘʪʴ ʟʜʘʥʠʝ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝ. ɺ ʪʘʢʠʭ ʟʘʜʘʯʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʤʘʢʝʪʳ ʠ ʜʝʪʘʣʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʤʝʶʪ ʥʘ ʩʝʙʝ ʩʢʦʣʳ, ʚʤʷʪʠʥʳ ʠ ʧʨʦʯʠʝ ʩʣʝʜʳ ʜʝʬʦʨʤʘʮʠʠ, ʧʦʷʚʠʚʰʠʝʩʷ ʟʘ ʪʦ ʚʨʝʤʷ ʧʦʢʘ ʵʪʦʪ ʤʘʢʝʪ, 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʜʦʙʥʳʭ ʜʝʪʘʣʝʡ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʜʝʪʘʣʷʤʠ ʦʪ 

ʨʝʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʠʪʴ ʩʪʘʨʫʶ ʠ ʠʩʧʦʨʯʝʥʥʫʶʜʝʪʘʣʴ. ʈʝʰʝʥʠʝʤ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʠ ʷʚʣʷʝʪʩʷ 3D-ʧʝʯʘʪʴ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʥʝʜʦʨʦʛʦ ʟʘʤʝʥʷʪʴ ʚʳʰʝʜʰʠʝ ʠʟ ʩʪʨʦʷ 

ʤʘʢʝʪʳ ʠ ʜʝʪʘʣʠ, ʘ ʢʘʯʝʩʪʚʦ ʧʝʯʘʪʠ ʩʦʚʨʝʤʝʥʥʳʭ 3d-ʧʨʠʥʪʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩʦ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪ-

ʨʠʝʡ c ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʇʝʯʘʪʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʜʠʩʮʠ-

ʧʣʠʥʘʭ ʩʨʘʟʫ, ʥʘʧʨʠʤʝʨ, ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʩʦʦʨʫʞʝʥʠʡ, ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʪ.ʜ. ʊʘʢʞʝ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʩʪʴ ʥʘʧʝʯʘʪʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ɺʋɿʦʚ. 

ɼʝʪʷʤ, ʢʦʪʦʨʳʝ ʫʯʘʪʩʷ ʚ ʰʢʦʣʝ, ʪʘʢʞʝ ʫʞʝ ʫʜʘʣʦʩʴ ʦʮʝʥʠʪʴ ʫʜʦʙʩʪʚʦ ʨʘʙʦʪʳ ʩ 3d-ʧʨʦʪʦʪʠʧʘʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 3d-ʧʝʯʘʪʠ ʚ ʰʢʦʣʘʭ ʧʦʟʚʦʣʷʝʪ ʫʯʝʥʠʢʘʤ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʘʪʴ ʥʦʚʳʝ ʠʥʪʝʨʝʩʥʳʝ 

ʧʨʝʜʤʝʪʳ, ʥʦ ʠ ʧʦʣʫʯʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. ʋʯʝʥʠʢʠ ʩʨʝʜʥʠʭ ʠ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ 

ʪʦʞʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 3d- ʧʨʠʥʪʝʨʳ ʩʨʘʟʫ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʜʠʩʮʠʧʣʠʥ. ɺ ʢʣʘʩʩʘʭ ʤʘʪʝʤʘʪʠʢʠ ʢʘʞʜʦʡ 
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ʰʢʦʣʳ ʣʝʞʘʪ ʤʦʜʝʣʠ ʦʙʲʝʤʥʳʭ ʬʠʛʫʨ, ʥʦ ʜʘʣʝʢʦ ʥʝ ʚʦ ʚʩʝʭ ʰʢʦʣʘʭ ʦʥʠ ʠʤʝʶʪ ʥʘʜʣʝʞʘʱʝʝ ʢʘʯʝʩʪʚʦ. 

ʀʩʧʦʣʴʟʫʷ 3D-ʧʨʠʥʪʝʨ ʤʦʞʥʦ ʨʝʰʠʪʴ ʠ ʵʪʫ ʥʝʩʣʦʞʥʫʶ ʧʨʦʙʣʝʤʫ. ɼʣʷ ʫʨʦʢʦʚ ʙʠʦʣʦʛʠʠ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʜʦʩʪʦʚʝʨʥʳʭ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʩʪʝʡʰʠʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʤʦʜʝʣʝʡ ʩʪʨʦʝ-

ʥʠʷ ʤʳʰʮ ʠ ʢʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʤʘʢʝʪʳ ʩʪʨʦʝʥʠʷ ʪʝʣ ʞʠʚʦʪʥʳʭ, ʢʣʝʪʦʢ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɸ ʩʘʤʦʝ ʠʥʪʝ-

ʨʝʩʥʦʝ, ʯʪʦ ʫʯʘʱʠʝʩʷ ʩʘʤʠ ʤʦʛʫʪ ʠʟʛʦʪʦʚʠʪʴ ʧʨʦʪʦʪʠʧ. ʊʘʢ, ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʦʥʠ ʤʦʛʫʪ ʦʟʥʘʢʦ-

ʤʠʪʴʩʷ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʩ ʧʨʦʛʨʘʤʤʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʙʦʪʳ 3d-ʧʨʠʥʪʝʨʘ, ʘ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ 

ʠʣʠ ʯʝʨʯʝʥʠʷ ï ʥʘʫʯʘʪʩʷ ʤʦʜʝʣʠʨʦʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʠʟʜʝʣʠʷ ʠ ʩʦʟʜʘʚʘʪʴ ʠʭ. ʇʨʠ ʦʙʫʯʝʥʠʠ ʨʝʙʷʪʘ 

ʫʯʘʪʩʷ ʨʘʙʦʪʘʪʴ ʚ ʧʨʦʛʨʘʤʤʘʭ 3d-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ: Autodesk, Solidworks, OpenSCAD ʠ ʜʨʫ-

ʛʠʝ.ʕʪʦ ʚʥʝʩʸʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʫʯʝʥʳʡ ʧʨʦʮʝʩʩ ʠ ʧʦʚʳʩʠʪ ʠʥʪʝʨʝʩ ʢ ʫʞʝ ʧʨʠʚʳʯʥʳʤ ʜʣʷ ʫʯʝʥʠʢʦʚ ʜʠʩ-

ʮʠʧʣʠʥʘʤ. 

ɽʱʸ ʦʜʥʦʡ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3d-ʧʝʯʘʪʠ ʚ ʰʢʦʣʘʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʘʤ ʧʨʦ-

ʮʝʩʩ ʪʨʸʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʪʴ ʫ ʨʝʙʸʥʢʘ ʠʥʪʝʨʝʩ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʨʝʰʝʥʠʶ ʠʥʞʝʥʝʨʥʳʭ 

ʟʘʜʘʯ ʠ ʫʛʣʫʙʣʝʥʥʦʤʫ ʠʟʫʯʝʥʠʶ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʫ ʫʯʝʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʟʥʘ-

ʢʦʤʳ ʩ ʪʝʭʥʦʣʦʛʠʝʡ 3d-ʧʝʯʘʪʠ, ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʚʫʟʳ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ 

ʧʦʣʫʯʘʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʪʝʥʜʝʥʮʠʶ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʠ ʩʣʫʞʘʪ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʦʙʫʯʝʥʠʷ [2, 

ʩ. 144ï154]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 3d-ʧʝʯʘʪʠ ʚ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʠʤʝʥʥʦ: 

- ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʚʳʩʦʢʦʪʝʭʥʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 
ʫʯʘʪʩʷ 3d-ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʦʩʚʘʠʚʘʶʪ ʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ; 

- ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ 3d-ʧʝʯʘʪʠ ʠ 3d-ʧʨʠʥʪʝʨʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʝʤʧʝ 

ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʠʥʞʝʥʝʨʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ; 

- ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʦʜʥʠʤ ʧʨʦʝʢʪʦʤ ʧʦʚʳʰʘʝʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, 

ʯʪʦ ʧʦʤʦʞʝʪ ʠʤ ʩ ʣʸʛʢʦʩʪʴʶ ʧʨʦʜʚʠʥʫʪʴʩʷ ʧʦ ʢʘʨʴʝʨʥʦʡ ʣʝʩʪʥʠʮʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʧʣʶʩʦʚ, ʝʸ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʠʜʝʘʣʴʥʦʡ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3d-ʧʨʠʥʪʝʨʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷʶʪʩʷ: 

- ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ;  

- 3d-ʧʨʠʥʪʝʨʳ ʪʨʝʙʫʶʪ ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʘ ʠʭ ʩʪʦʠʤʦʩʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ 

ʧʝʯʘʪʠ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʳʩʦʢʦʡ, ʯʪʦ ʚ ʤʘʩʰʪʘʙʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʧʨʠʚʝʜʝʪ ʢ ʢʨʫʧʥʳʤ 

ʟʘʪʨʘʪʘʤ ʥʘ ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʩ ʢʘʞʜʳʤ ʜʥʸʤ ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʠ 3d-ʧʨʠʥʪʝʨʦʚ ʨʘʩʪʸʪ ʚʩʸ ʙʳʩʪʨʝʝ, ʥʦ ʵʪʦ 

ʚʩʸ ʞʝ ʥʝ ʠʜʝʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʦʥʘ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʚ 100% ʩʣʫʯʘʝʚ ʦʙʲʝʢʪ ʧʨʦʧʝʯʘʪʘʝʪʩʷ ʚʝʨʥʦ. 

ʇʝʨʝʯʠʩʣʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʬʘʥʪʘʟʠʠ ʯʝʣʦʚʝʢʘ. ʅʦ ʝʩʣʠ ʚʟʚʝʩʠʪʴ ʚʩʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴʪʝʭʥʦʣʦʛʠʷ 3d-ʧʝʯʘʪʠ ï ʵʪʦ ʦʜʠʥ ʠʟʩʘʤʳʭ ʠʥʪʝʨʝʩʥʳʭ ʠ ʙʳʩʪ-

ʨʦʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ ʥʘ ʨʳʥʢʝ, ʦʥ ʤʦʞʝʪ ʚʦʩʧʠʪʘʪʴ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʠʥʞʝʥʝʨʦʚ ʠ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʦ ʚʥʝʜʨʝʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘ ʝʱʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʱʫʪʠʤʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ. ʆʜʥʘʢʦʧʨʦʙʣʝʤʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ 3d-ʧʨʠʥʪʝʨʦʚ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʣʘ, 

ʚʝʜʴ ʥʘ ʨʳʥʢʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʞʜʳʡ ʜʝʥʴ ʧʦʷʚʣʷʶʪʩʷ ʚʩʸ ʙʦʣʝʝ ʥʦʚʳʝ, ʢʦʤʧʘʢʪʥʳʝ, ʵʨʛʦʥʦ-

ʤʠʯʥʳʝ ʠ ʜʝʰʝʚʳʝ ʧʨʦʪʦʪʠʧʳ, ʘ ʪʘʢʞʝ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ.ʉʬʝʨʫ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʪʴ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʘʜʦ ʧʝʨʝʩʪʫʧʘʪʴ ʯʝʨʝʟ ʬʠʥʘʥʩʦʚʳʝ "ʧʦʨʦʛʠ" ʠ ʫʚʝʨʝʥʥʦ ʰʘʛʘʪʴ ʚ ʥʦʛʫ ʩʦ 

ʚʨʝʤʝʥʝʤ. 

ʃʠʪʝʨʘʪʫʨʘ 
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https://himfaq.ru/books/3d-pechat/3D-pechat-s-nulia-kniga-Gorkov-skachat.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.09.2019). 

2. ʕ. ʂʵʥʝʩʩ, ʂ. ʌʦʥʜʘ, ʄ. ɼʟʝʥʥʘʨʦ. ɼʦʩʪʫʧʥʘʷ 3D ʧʝʯʘʪʴ ʜʣʷ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟ-
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ʀʉʂʋʉʉʊɺʆ. ʀʉʂʋʉʉʊɺʆɺɽɼɽʅʀɽ.  

ʂʋʃʔʊʋʈɸ. ʂʋʃʔʊʋʈʆʃʆɻʀʗ. ɸʈʍʀʊɽʂʊʋʈɸ 

ʋɼʂ 37 

ʊ.ɸ. ɸʥʫʨʦʚʘ, ʅ.ʀ. ʄʠʭʘʝʚʠʯ 
ʇʨʦʭʦʨʦʚʢʘ, ʇʨʦʭʦʨʦʚʩʢʘʷ ʜʝʪʩʢʘʷ ʰʢʦʣʘ ʠʩʢʫʩʩʪʚ 

ʇʈʆɹʃɽʄɸ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʄʋɿʓʂɸʃʔʅʆ-ʇɽɼɸɻʆɻʀʏɽʉʂʆʁ 

ʂʋʃʔʊʋʈʓ ʈʆɼʀʊɽʃɽʁ ɺ ʉʀʉʊɽʄɽ 

ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ɼɽʊɽʁ 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʨʦʜʠʪʝʣʝʡ ʚ 

ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ. ɸʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʩʧʦʩʦʙʘʭ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤ ʨʘʙʦʪʳ ʧʝʜʘʛʦʛʘ ʩ ʨʦʜʠʪʝʣʷʤʠ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʨʘʙʦʪʘ ʨʦʜʠʪʝʣʝʡ ʩ ʜʝʪʴʤʠ ʚ ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʨʦʜʠʪʝʣʠ, ʩʝʤʴʷ, ʦʙʨʘʟʦʚʘʥʠʝ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʝʤʴʷ ʩʝʛʦʜʥʷ ʠʩʧʳʪʳʚʘʝʪ ʩʝʨʴʝʟʥʳʡ ʢʨʠʟʠʩ ï ʵʪʦ ʩʧʘʜ ʚʥʠʤʘʥʠʷ ʢ ʜʫʭʦʚʥʳʤ ʮʝʥ-

ʥʦʩʪʷʤ. ʇʦʜʨʘʩʪʘʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪ ʤʘʪʝʨʠʘʣʴʥʳʤ ʮʝʥʥʦʩʪʷʤ, ʯʝʤ ʜʫʭʦʚʥʳʤ, 

ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫ ʜʝʪʝʡ ʠʩʢʘʞʘʶʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʜʦʙʨʦʪʝ, ʤʠʣʦʩʝʨʜʠʠ, ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʛʨʘʞʜʘʥ-

ʩʪʚʝʥʥʦʩʪʠ, ʧʘʪʨʠʦʪʠʟʤʝ.  

ɺʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʘʟʦʚʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʫʟʳʢʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ, ʥʘʧʨʘʚ-

ʣʝʥʥʘʷ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʯʝʣʦʚʝʢʦʤ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʳ ʩʦʛʣʘʩʥʦ ʦʙʱʝʩʪʚʝʥʥʦ-ʟʥʘʯʠʤʳʤ ʠʜʝ-

ʘʣʘʤ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʠ ʜʫʭʦʚʥʦʩʪʠ.  

ʆʙʣʘʜʘʷ ʙʝʟʛʨʘʥʠʯʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʤʫʟʳʢʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ ʧʨʦʥʠʟʳʚʘʝʪ 

ʚʩʝ ʩʪʦʨʦʥʳ ʠ ʛʨʘʥʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʷ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʣʦʛʠʢʫ ʝʛʦ ʛʫ-

ʤʘʥʠʩʪʠʯʝʩʢʦʛʦ ʚʦʟʚʳʰʝʥʠʷ ʠ ʠʪʦʛʦʚʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʚʦʩʧʠʪʳʚʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [3, ʩ. 12]. 

ʄʫʟʳʢʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ ʦʪʢʨʳʚʘʝʪ ʤʠʨ ʢʨʘʩʦʪʳ ʠ ʛʘʨʤʦʥʠʠ, ʧʨʠʦʙʱʘʝʪ ʨʝʙʝʥʢʘ ʢ ʢʫʣʴʪʫʨʝ ʠ ʦʙ-

ʱʝʯʝʣʦʚʝʯʝʩʢʠʤ ʮʝʥʥʦʩʪʷʤ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʨʘʟʨʳʚ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ ʧʦʢʦʣʝʥʠʡ, ʬʦʨʤʠ-

ʨʫʝʪ ʪʚʦʨʯʝʩʢʫʶ ʣʠʯʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʫʣʴ-

ʪʫʨʳ ʚʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʧʝʜʘʛʦʛʘʤ, ʥʦ ʠ ʨʦʜʠʪʝʣʷʤ.  

ʉʝʤʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʚʠʯʥʳʡ ʠʥʩʪʠʪʫʪ ʩʦʮʠʘʣʠʟʘʮʠʠ ʯʝʣʦʚʝʢʘ, ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚ-

ʥʳʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʩʦʮʠʘʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʦʮʝʩʩʦʤ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. ʇʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʘʷ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʨʦʜʠʪʝʣʝʡ ʟʘʚʠʩʠʪ ʠ ʦʪ ʫʨʦʚʥʷ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʦʪ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʦʪ ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʚʦʩʧʠʪʘʪʝʣʝʡ.  

ʂʨʦʤʝ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʨʦʜʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʨʦʣʴ ʫʯʨʝʞʜʝʥʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [2, ʩ. 10]. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʨʦʜʠʪʝʣʝʡ ʚ ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʢʘ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʙʳ ʨʘʩʢʨʳʪʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʦʩʥʦʚʘʥʳ ʧʫʪʠ ʩʨʝʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʧʦʟʠʪʠʚʥʦʛʦ 

ʨʝʰʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʧʨʦʙʣʝʤ. 

ʇʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʡʩʷ ʩʝʛʦʜʥʷ ʦʙʰʠʨʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʦʧʳʪ ʧʦ ʨʘʙʦʪʝ ʩ ʩʝʤʴʝʡ, ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʜʦʩʪʠʛʥʫʪʦʛʦ ʫʨʦʚʥʷ ʤʫʟʳ-

ʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʨʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʚ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʚʦʩʧʠʪʘʥʥʦʩʪʠ ʜʝʪʝʡ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʭʦʜʠʪ ʧʝʨʝʦʮʝʥʢʘ ʮʝʥʥʦʩʪʝʡ, ʣʦʤʘʶʪʩʷ ʩʪʝʨʝʦʪʠʧʳ ʚ ʩʦʟʥʘʥʠʠ ʣʶʜʝʡ, 

ʨʝʟʢʦ ʠʟʤʝʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʙʦʣʴʰʠʥʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ ʩʝʤʝʡ, ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʟʳ-

ʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʨʦʜʠʪʝʣʝʡ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʩʦʜʝʨʞʘʥʠʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʝʜʘʛʦʛʠʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʘ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ: ʦʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝʡ; ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʬʫʥʢʮʠʡ, ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ; ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ; ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤ, ʤʝʪʦ-

ʜʦʚ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ [4, ʩ. 29].  

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʲʝʜʠʥʷʶ-

ʱʠʡ ʚʦʩʧʠʪʘʥʠʝ, ʦʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʚ ʝʜʠʥʳʡ ʧʨʦʮʝʩʩ ʩ ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʙʝʥʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʶ, ʩʘʤʦʨʝʘʣʠ-

ʟʘʮʠʠ ʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ʠ ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʩʚʦʙʦʜʥʳʡ ʚʳʙʦʨ ʨʝʙʝʥʢʦʤ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ɿʘʢʦʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠè ʦʪ 10.07.1992 ʛ.  ̄3266-1 ʪʝʨʤʠʥ 

çʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝè ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʝʪʝʡ, ʥʦ ʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʚʟʨʦʩʣʳʭ.  

ʉʨʝʜʘ ʬʦʨʤʠʨʫʝʪ çʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟè ʫʯʨʝʞʜʝʥʠʷʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʬʘʢʪʦʨʦʤ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʟʘʧʨʦʩʳ ʚʟʨʦʩʣʦʛʦ ʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ.  

ɺ ʫʯʨʝʞʜʝʥʠʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʙʦʣʝʝ 

ʧʦʣʥʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʣʠʯʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʝʝ ʩʦʜʝʨʞʘʥʠʷ, ʩʦʟʜʘʥʠʷ ʜʦʙʨʦʚʦʣʴʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʜʝʪʝʡ ʠ 

ʚʟʨʦʩʣʳʭ. 

ʇʨʦʙʣʝʤʘ ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʨʦʜʠʪʝʣʝʡ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʩʧʠʪʘʥʠʠ ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʜʝʪʝʡ. ʈʦʜʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʣʶ-

ʙʷʪ ʤʫʟʳʢʫ, ʚʣʘʜʝʶʪ ʢʘʢʠʤ-ʣʠʙʦ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʨʠʚʣʝʢʘʶʪʩʷ ʢ ʫʯʘʩʪʠʶ ʚ ʨʘʙʦʪʝ ʣʝʢʪʦʨʠʝʚ ʩʠʩʪʝʤʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ [5, ʩ. 18]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʨʦʜʠʪʝʣʝʡ ʚ ʮʝʣʦʤ, ʠ ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʚ ʯʘʩʪʥʦʩʪʠ ʪʘʢʞʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʜʫʢʪʠʚʥʫʶ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʚʦʩʧʠʪʘʪʝʣʴʥʳʤʠ ʠʥʩʪʠʪʫ-

ʪʘʤʠ: ʜʦʰʢʦʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʰʢʦʣʦʡ, ʫʯʨʝʞʜʝʥʠʷʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʤʫʟʳʢʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʨʦʜʠʪʝʣʝʡ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝ-

ʤʴʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʝʪʝʡ, ʧʦʟʚʦʣʷʪ ʧʨʝʦʜʦʣʝʪʴ ʝʜʠʥʦʦʙʨʘʟʠʝ ʠ ʬʦʨʤʘʣʴʥʫʶ ʫʩʨʝʜʥʝʥʥʦʩʪʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʟʜʘʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ. ʊʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ 

ʜʘʥʥʦʤ ʚʦʟʨʘʩʪʝ ʤʫʟʳʢʘʣʴʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ ʬʝʥʦʤʝʥʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʥʘʠʙʦʣʝʝ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʤʠ ʫʩʪʨʝʤʣʝʥʠʷʤʠ, ʮʝʥʥʦʩʪʥʳʤʠ 

ʦʨʠʝʥʪʘʮʠʷʤʠ, ʥʨʘʚʩʪʚʝʥʥʦʡ ʤʦʪʠʚʘʮʠʝʡ ʧʦʚʝʜʝʥʠʷ, ʜʫʭʦʚʥʦʡ ʞʠʟʥʴʶ ʨʝʙʝʥʢʘ ʚ ʮʝʣʦʤ. 
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ɸ.ʆ. ɹʘʢʣʠʮʢʘʷ, ʂ.ʖ. ɼʝʢʘʥʴ, ɽ.ʈ. ʏʝʤʝʟʦʚʘ 
ʗʣʪʘ, ɻʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ (ʬʠʣʠʘʣ) 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 

ɽɺʈʆʇɽʁʉʂʀɽ ʕʊʅʆʌɽʉʊʀɺɸʃʀ ʂɸʂ 

ʉʆʎʀʆʂʋʃʔʊʋʈʅʓɽ ʄɽʈʆʇʈʀʗʊʀʗ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʨʫʧʥʝʡʰʠʝ ʵʪʥʦʬʝʩʪʠʚʘʣʠ ɽʚʨʦʧʳ ʢʘʢ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʝ 

ʷʚʣʝʥʠʝ ʠ ʮʝʣʠ ʠʭ ʧʨʦʚʝʜʝʥʠʷ. ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʬʝʩʪʠ-

ʚʘʣʴ ʢʘʢ ʯʘʩʪʴ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʵʪʥʦʩʦʚ ʠ ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʫʯʘʩʪʥʠʢʦʚ ʬʝʩʪʠʚʘʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʪʥʦʬʝʩʪʠʚʘʣʴ, ʤʝʨʦʧʨʠʷʪʠʝ, ʩʦʮʠʦʢʫʣʴʪʫʨʘ, ʬʝʩʪʠʚʘʣʴ, ʪʨʘʜʠʮʠʷ. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ ʧʨʦʞʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʵʪʥʦʩʦʚ. ʀʥʜʦʝʚʨʦʧʝʡʮʳ, ʪʶʨʢʠ, ʬʠʥʦ-ʫʛʨʳ, ʩʝ-

ʚʝʨʦʢʘʚʢʘʟʮʳ ʠ ʙʘʩʢʠ ï ʵʪʦ ʣʠʰʴ ʪʠʧʳ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɺ ʢʘʞʜʫʶ ʚʭʦʜʷʪ ʛʨʫʧʧʳ ʥʘʨʦʜʥʦʩʪʝʡ, ʠ ʚʩʝ 

ʵʪʠ ʣʶʜʠ ʞʠʚʫʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ. ʕʪʥʠʯʝʩʢʠʝ ʬʝʩʪʠʚʘʣʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʚʦʜʷʪʩʷ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʣʶʜʠ ʟʥʘʣʠ ʢʫʣʴʪʫʨʫ ʜʨʫʛʦʛʦ ʵʪʥʦʩʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʟʜʨʝʚʣʝ 

ʪʨʘʜʠʮʠʠ. ʀʭ ʚʩʝʛʜʘ ʯʪʠʣʠ ʠ ʦʥʠ ï ʙʘʟʠʩ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ, ʯʪʦ ʥʘʩ ʦʢʨʫʞʘʝʪ. ɼʣʷ ʫʯʘʩʪʥʠʢʦʚ ʬʝʩʪʠʚʘʣʴ 

ï ʧʣʦʱʘʜʢʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ, ʚʦʟʤʦʞʥʦ, ʠʤ ʧʝʨʝʜʘʣʠʩʴ ʦʪ 

ʧʨʝʜʢʦʚ ʠʣʠ ʞʝ ʦʥʠ ʩʘʤʠ, ʙʫʜʫʯʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʚ ʩʚʦʝʡ ʢʫʣʴʪʫʨʝ, ʯʝʤʫ-ʪʦ ʥʘʫʯʠʣʠʩʴ. ʕʪʦ ʢʦʣʦʩ-

ʩʘʣʴʥʳʡ ʦʧʳʪ ʠ ʦʙʤʝʥ ʠʤ. ʊʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʦ ʬʝʩʪʠʚʘʣʴ ï ʚʘʞʥʘʷ 

ʬʠʥʘʥʩʦʚʘʷ ʧʣʦʱʘʜʢʘ ʜʣʷ ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʧʨʦʚʦʜʠʪʩʷ. ʊʘʢ ʢʘʢ ʪʫʜʘ ʩʲʝʟʞʘʶʪʩʷ ʣʶʜʠ ʠʟ ʨʘʟʥʳʭ 

ʫʛʦʣʢʦʚ ʧʣʘʥʝʪʳ, ʵʪʦ ʢʦʤʤʝʨʯʝʩʢʠ ʚʳʛʦʜʥʦ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ʏʝʤ ʢʘʯʝʩʪʚʝʥʥʝʝ ʠ ʠʥʪʝʨʝʩʥʝʝ ʬʝʩʪʠʚʘʣʴ, 

ʪʝʤ ʦʥ ʚʦʩʪʨʝʙʦʚʘʥʥʝʝ ʠ ʧʦʧʫʣʷʨʥʝʝ. çʅʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʥʘʨʦʜʥʳʭ ʧʨʘʟʜʥʝʩʪʚ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʩʪʠ: ʩʦʙʣʶʜʝʥʠʝ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʬʦʣʴʢʣʦʨʥʦʛʦ ʦʙʨʘʟʮʘ, ʩʚʷʟʴ ʩ ʢʫʣʴʪʫʨʥʳʤ ʩʦʦʙ-

ʱʝʩʪʚʦʤ, ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʪʨʘʜʠʮʠʠè [2].  

ɺ ʵʧʦʭʫ ʛʣʦʙʘʣʠʟʘʮʠʠ ʯʝʣʦʚʝʢʫ ʚʩʝ ʪʨʫʜʥʝʝ ʥʘʡʪʠ ʩʝʙʷ ʠ ʨʝʘʣʠʟʦʚʘʪʴ. ɿʘʜʘʚʘʷʩʴ ʚʦʧʨʦʩʦʤ: çʂʪʦ 

ʷ ʪʘʢʦʡ?è ï ʯʘʱʝ ʚʩʝʛʦ ʤʳ ʦʙʨʘʱʘʝʤʩʷ ʢ ʧʝʨʚʦʠʩʪʦʯʥʠʢʫ ï ʢʫʣʴʪʫʨʥʦʤʫ ʥʘʩʣʝʜʠʶ. ʆʪʩʶʜʘ ʠ ʠʥʪʝʨʝʩ 

ʢ ʥʘʨʦʜʥʳʤ ʦʙʨʷʜʥʦ-ʟʨʝʣʠʱʥʳʤ ʬʦʨʤʘʤ: ʢʘʨʥʘʚʘʣʘʤ, ʫʣʠʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʬʝʩʪʠʚʘʣʷʤ, ʧʝʨʝʞʠ-

ʚʘʶʱʠʤ ʚʦʟʨʦʞʜʝʥʠʝ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʬʝʩʪʠʚʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ɼ. ʄʦʠʩʝʝʚʘ ʦʪʤʝʯʘʝʪ, 

ʯʪʦ çʧʨʘʟʜʥʝʩʪʚʦ ï ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʘʷ ʧʝʨʚʠʯʥʘʷ ʬʦʨʤʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳè, ʥʝ ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʘʢ-

ʪʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ, ʥʦ ʦʪʥʦʩʷʱʘʷʩʷ ʢ çʤʠʨʫ ʠʜʝʘʣʦʚè ʠ ʩʚʷʟʘʥʥʘʷ 

ʩ ʚʳʩʰʠʤʠ ʮʝʣʷʤʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷè [2]. ɺ ʵʪʦʡ ʠʜʝʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʦʩʥʦʚʥʘʷ ʮʝʥʥʦʩʪʴ 

ʧʨʘʟʜʥʝʩʪʚʘ ʢʘʢ ʦʙʲʝʢʪʘ ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ.  

ɺ 1966ʛ. ʬʨʘʥʮʫʟʩʢʠʡ ʩʦʮʠʦʣʦʛ ʇ. ɹʫʨʜʴʝ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʃʶʙʦʚʴ ʢ ʠʩʢʫʩʩʪʚʫè ʘʥʘʣʠʟʠʨʫʝʪ ʩʦ-

ʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʦʩʪʫʧʘ ʢ ʟʥʘʥʠʶ ʠ ʢʦʥʩʪʘʪʠʨʫʝʪ, ʯʪʦ ʦʥʦ ʦʩʪʘʝʪʩʷ ʜʦʩʪʦʷʥʠʝʤ ʵʣʠʪʳ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ, ʧʦ ʤʳʩʣʠ ʘʚʪʦʨʘ, ʢʫʣʴʪʫʨʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʚʠʣʝʛʠʝʡ ʠʟʙʨʘʥʥʳʭ, ʥʦ ʜʦʣʞʥʘ ʧʨʠʥʘʜʣʝʞʘʪʴ ʚʩʝʤ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʣʠʯʥʳʡ ʪʝʘʪʨ ʚʦʧʣʦʱʘʝʪ ʚ ʩʝʙʝ ʠʜʝʶ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʨʘʚʥʦʜʦʩʪʫʧʥʦʛʦ 

ʢʘʞʜʦʤʫ ʠ ʩʦʟʜʘʶʱʝʛʦ ʫʩʣʦʚʠʷ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʶ-

ʜʝʡ [3]. 

ʌʝʩʪʠʚʘʣʴ ʢʘʢ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʟʨʠʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ, ʥʘ 

ʢʦʪʦʨʫʶ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʬʝʩʪʠʚʘʣʷ. ʇʨʦʛʨʘʤʤʘ ʧʦʜʦʙʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ 

ʩʝʙʷ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʦʙʳʪʠʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʟʨʠʪʝʣʷ, ʥʦ ʠ ʜʣʷ ʞʫʨʥʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʢʫʣʴʪʫʨʳ.  

ʍʦʨʦʰʦ ʩʦʩʪʘʚʣʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʩʦʙʥʳ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ 

ʨʘʟʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʛʘʨʘʥʪʠʨʫʷ ʩʝʙʝ ʰʠʨʦʢʫʶ ʦʛʣʘʩʢʫ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʯʚʫ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʫʜʫʱʠʭ ʬʝʩʪʠʚʘʣʝʡ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʜʝʣʝʥʠʝ ʬʝʩʪʠʚʘʣʝʡ ʥʘ ʛʣʦʙʘʣʴʥʳʝ (ʤʝʞʜʫʥʘʨʦʜʥʳʝ) ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ (ʥʘʮʠʦ-

ʥʘʣʴʥʳʝ). ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʧʦʢʘʞʫʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʦʜʥʘʢʦ ʦʥʠ ʝʩʪʴ ʠ ʚʳ-

ʨʘʞʘʶʪʩʷ ʚ ʫʨʦʚʥʝ ʧʨʝʩʪʠʞʘ, ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʝ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʠʭ ʤʝʥʝʜʞʝʨʦʚ, 

ʪʘʢ ʢʘʢ ʤʘʩʰʪʘʙʥʦʩʪʴ ʬʝʩʪʠʚʘʣʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʩʧʦʥʩʦʨʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʧʣʘʯʠʚʘʪʴ ʠʟʚʝʩʪʥʳʭ ʜʝʷʪʝʣʝʡ ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʘʚʪʦʨʠʪʝʪʥʦʩʪʴ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʢʫʣʴʪʫʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʜʥʘʢʦ, ʜʝʣʝʥʠʷ ʬʝʩʪʠʚʘʣʝʡ ʧʦ ʤʘʩʰʪʘʙʫ ʠ ʛʝʦʛʨʘʬʠʠ ï ʥʝ ʝʜʠʥʩʪʚʝʥʥʦ 
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ʚʦʟʤʦʞʥʦʝ. ʇʦ ʩʦʩʪʘʚʫ ʫʯʘʩʪʥʠʢʦʚ ʬʝʩʪʠʚʘʣʠ ʦʙʳʯʥʦ ʜʝʣʷʪʩʷ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ, ʥʘʨʦʜʥʳʝ ʠ ʩʤʝ-

ʰʘʥʥʳʝ. 

ʉʠʩʪʝʤʘʪʠʟʠʨʫʷ ʬʝʩʪʠʚʘʣʠ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʦʢʠ ʧʨʦ-

ʚʝʜʝʥʠʷ ʣʶʙʦʛʦ ʬʝʩʪʠʚʘʣʷ ʦʛʨʘʥʠʯʝʥʥʳ ʯʝʪʢʠʤʠ ʚʨʝʤʝʥʥʳʤʠ ʨʘʤʢʘʤʠ. ɽʩʣʠ ʦʨʛʘʥʠʟʘʪʦʨʳ ʬʝʩʪʠʚʘʣʷ 

ʭʦʪʷʪ ʨʝʛʫʣʷʨʥʦʛʦ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ, ʪʦ ʦʥʠ ʟʘʢʨʝʧʣʷʶʪ ʟʘ ʩʦʙʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʩʪʦ, ʚʨʝʤʷ ʠ ʩʪʘʨʘʶʪʩʷ 

ʩʦʭʨʘʥʠʪʴ ʠʜʝʡʥʦ-ʪʝʤʘʪʠʯʝʩʢʦʝ ʷʜʨʦ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʦʛʨʘʤʤʘ ʠ ʩʦʩʪʘʚ ʫʯʘʩʪʥʠʢʦʚ ʚʘʨʠʘʪʠʚʥʳ. 

ʊʘʢ, ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʬʝʩʪʠʚʘʣʝʡ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʳʝ (ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʜʦ ʜʚʫʭ ʥʝʜʝʣʴ), ʩʨʝʜʥʝʩʨʦʯʥʳʝ (ʦʪ ʜʚʫʭ ʥʝʜʝʣʴ ʜʦ ʦʜʥʦʛʦ ʤʝʩʷʮʘ) ʠ ʜʦʣʛʦʩʨʦʯʥʳʝ 

(ʦʪ ʦʜʥʦʛʦ ʤʝʩʷʮʘ ʜʦ ʛʦʜʘ). ʈʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʬʝʩʪʠʚʘʣʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ʦʙʫʩʣʘʚʣʠ-

ʚʘʝʪ ʝʛʦ ʫʩʧʝʰʥʦʩʪʴ. ʇʨʦʛʨʘʤʤʳ ʢʨʫʧʥʳʭ ʬʝʩʪʠʚʘʣʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʣʘʥʠʨʫʶʪʩʷ ʟʘ ʛʦʜ-ʧʦʣʪʦʨʘ ʜʦ ʠʭ 

ʩʪʘʨʪʘ, ʪʘʢ ʢʘʢ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʧʨʠʭʦʜʠʪʩʷ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʛʘʩʪʨʦʣʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʢʦʣʣʝʢʪʠʚʦʚ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʬʝʩʪʠʚʘʣʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠʩʢʫʩʩʪʚʘ ʠ ʦʪʜʝʣʴʥʳʭ 

ʢʫʣʴʪʫʨʥʳʭ ʜʝʷʪʝʣʝʡ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʬʝʩʪʠʚʘʣʝʡ ʧʦ ʪʝʤʘʪʠʢʝ ʧʨʝʜʣʘʛʘʝʪ ʠʩʢʫʩʩʪʚʦʚʝʜ ɸ. ʄʝʥʴʰʠʢʦʚ. ʆʥ ʚʳʜʝʣʷʝʪ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʬʝʩʪʠʚʘʣʠ (ʦʭʚʘʪʳʚʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʠʩʢʫʩʩʪʚʘ), ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ (ʧʦ ʦʜ-

ʥʦʤʫ ʚʠʜʫ ʠʩʢʫʩʩʪʚʘ ï ʪʝʘʪʨʘʣʴʥʳʝ, ʤʫʟʳʢʘʣʴʥʳʝ ʠ ʪ.ʧ.), ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʪʝʤʘʪʠʯʝʩʢʠʝ (ʧʦ-

ʩʚʷʱʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʞʘʥʨʫ, ʵʧʦʭʝ, ʩʪʨʘʥʝ ʠʣʠ ʩʪʠʣʠʩʪʠʯʝʩʢʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ), ʤʦʥʦʛʨʘʬʠʯʝ-

ʩʢʠʝ (ʧʦʩʚʷʱʝʥʥʳʝ ʦʜʥʦʤʫ ʘʚʪʦʨʫ, ʨʝʞʠʩʩʝʨʫ, ʢʦʤʧʦʟʠʪʦʨʫ, ʠʩʧʦʣʥʠʪʝʣʶ, ʘʢʪʝʨʫ). 

ʀʟʫʯʘʷ ʷʚʣʝʥʠʝ ʬʝʩʪʠʚʘʣʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʝʛʦ ʬʫʥʢʮʠʠ: ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫʶ (ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʩʢʫʩʩʪʚʘ), ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ (ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ), ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ (ʦʙʲʝʜʠʥʝʥʠʝ ʣʶʜʝʡ ʧʦ ʠʥʪʝʨʝʩʘʤ, ʦʟʥʘʢʦʤʣʝʥʠʝ ʟʨʠʪʝʣʷ 

ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʠʩʢʫʩʩʪʚʘ), ʢʫʣʴʪʫʨʦʦʙʨʘʟʫʶʱʫʶ (ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʜʣʷ ʪʚʦʨʯʝʩʢʠʭ ʧʦʠʩʢʦʚ ʠ ʟʥʘʢʦʤʩʪʚ ʢʘʢ ʩʨʝʜʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʪʘʢ ʠ ʩʨʝʜʠ ʟʨʠʪʝʣʝʡ), ʨʘʟʚʣʝʢʘʪʝʣʴ-

ʥʫʶ (ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʢʫʣʴʪʫʨʥʦʛʦ ʜʦʩʫʛʘ). 

ɽʞʝʛʦʜʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ ʧʨʦʚʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʬʝʩʪʠʚʘʣʝʡ. ʅʝ-

ʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ çʢʨʝʧʢʠʝè ʢʦʨʥʠ, ʦʥʠ ʪʷʥʫʪʩʷ ʩʦ ʚʨʝʤʝʥ ʥʘʰʠʭ ʩʘʤʳʭ ʜʘʣʴʥʠʭ ʧʨʝʜ-

ʢʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʘʟʜʥʠʢʦʚ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʠ ʈʠʤʝ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʙʦʛʘʤ ʢʘʢ 

ʛʦʩʧʦʜʩʪʚʫʶʱʠʤ ʚ ʧʨʠʨʦʜʝ ʩʠʣʘʤ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʝʣʠ ʚʩʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʷʚʣʝʥʠʷ ʧʨʠʨʦʜʳ. ʊʘʢ ʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʧʨʘʟʜʥʠʢʠ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʢʘʣʝʥʜʘʨ-

ʥʳʤ ʮʠʢʣʦʤ, ʪʦ ʝʩʪʴ ʩ ʮʠʢʣʠʯʝʩʢʦʡ ʪʝʤʦʡ ʫʤʠʨʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʳ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʨʠʪʫʘʣʳ 

ʚ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʠ ʈʠʤʝ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʤʫʟʳʢʦʡ, ʪʘʥʮʘʤʠ ʠ ʧʝʩʥʷʤʠ. ʕʪʦ ʧʨʠʚʦʜʠʣʦ ʣʶʜʝʡ ʚ ʵʢʩ-

ʪʘʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ɺ ʵʪʦʤ ʠ ʩʦʩʪʦʷʣʘ ʮʝʣʴ ʧʨʘʟʜʥʝʩʪʚ: ʙʦʛʠ ʜʘʚʘʣʠ ʣʶʜʷʤ ʦʪʜʳʭ ʦʪ ʪʨʫʜʘ, ʯʪʦʙʳ 

ʦʥʠ ʧʦʚʝʩʝʣʠʣʠʩʴ ʚʤʝʩʪʝ ʩ ɸʧʦʣʣʦʥʦʤ ʠ ɼʠʦʥʠʩʦʤ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʩʩʦʚʳʭ ʨʝʣʠ-

ʛʠʦʟʥʳʭ ʧʨʘʟʜʥʠʢʦʚ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʙʳʣʠ ʤʠʩʪʝʨʠʠ (ʦʪ ʛʨʝʯ. mystǛrion ï ʪʘʡʥʘ, ʪʘʠʥʩʪʚʦ). ɺ ɼʨʝʚʥʝʡ 

ɻʨʝʮʠʠ ʦʥʠ ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʳ ʩ VII ʚ. ʜʦ ʥ. ʵ. ʤʠʩʪʝʨʠʠ ʧʦʜʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ, ʠʣʠ 

ʜʦʟʚʦʣʝʥʥʳʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʣʠʮ ʦʜʥʦʛʦ ʧʦʣʘ, ʠʣʠ ʥʝʟʘʢʦʥʥʳʝ, ʠʥʦʛʜʘ ʜʘʞʝ ʧʨʝʩʣʝʜʫʝʤʳʝ. ʄ. 

ɹʘʭʪʠʥ ʧʠʰʝʪ, ʯʪʦ çʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʧʝʨʚʳʝ ʬʝʩʪʠʚʘʣʠ ʧʦʷʚʠʣʠʩʴ ʚ ʀʪʘʣʠʠ, ʛʜʝ ʚ ʵʧʦʭʫ ʈʠʤʩʢʦʡ 

ʠʤʧʝʨʠʠ ʧʝʨʚʳʤʠ ʚ ɽʚʨʦʧʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʦʣʴʰʠʝ ʥʝʟʘʚʠʩʠʤʳʝ ʛʦʨʦʜʘ, ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʰʠʨʦʢʠʡ 

ʨʘʟʤʘʭ ʦʥʠ ʧʨʠʦʙʨʝʣʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚ ʨʦʤʘʥʩʢʠʭ ʩʪʨʘʥʘʭè [1]. 

ʅʘʧʨʠʤʝʨ, ɸʚʠʥʴʦʥʩʢʠʡ ʪʝʘʪʨʘʣʴʥʳʡ ʬʝʩʪʠʚʘʣʴ (ʌʨʘʥʮʠʷ) ʧʨʦʭʦʜʠʪ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʥʘ 

ʫʣʠʮʘʭ ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʛʦʨʦʜʘ, ʘ ʛʣʘʚʥʘʷ ʪʝʘʪʨʘʣʴʥʘʷ ʩʮʝʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʦ ʜʚʦʨʠʢʝ ʇʘʧʩʢʦʛʦ ʜʚʦʨʮʘ. 

ʌʝʩʪʠʚʘʣʴ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʧʝʢʪʘʢʣʠ: ʧʨʦʚʦʜʷʪʩʷ ʣʝʢʮʠʠ, ʩʝʤʠʥʘʨʳ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ. ʌʝʩʪʠʚʘʣʴ ʚ 

ɸʚʠʥʴʦʥʝ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʣ ʠʜʝʶ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ʊʘʢ, ʚʦʰʣʦ ʚ ʪʨʘʜʠʮʠʶ ʧʨʦʚʝʜʝ-

ʥʠʝ ɸʚʠʥʴʦʥʩʢʦʛʦ ʬʝʩʪʠʚʘʣʷ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʪʘʢʠʭ ʢʘʢ ɸʥʛʣʠʷ, ʀʪʘʣʠʷ. ʌʝʩʪʠʚʘʣʠ, ʧʨʦʭʦʜʷʱʠʝ 

ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ, ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʨʘʟʦʚʳʤʠ ʬʝʩʪʠʚʘʣʷʤʠ. ʈʝʛʫʣʷʨʥʳʝ ʧʨʦʝʢʪʳ 

ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʙʦʪʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʥʮʝʧʮʠʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʠʭ ʠʤʠʜʞʘ ʠ ʧʦʚʳʰʝʥʠʶ ʨʝʡ-

ʪʠʥʛʘ. ʇʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʤʳʝ ʬʝʩʪʠʚʘʣʠ ʬʦʨʤʠʨʫʶʪ ʩʚʦʶ ʘʫʜʠʪʦʨʠʶ, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʬʝʩʪʠʚʘʣʴ ʩʪʘʥʦʚʠʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʠ ʦʞʠʜʘʝʤʳʤ. ʌʝʩʪʠʚʘʣʠ ʪʝʘʪʨʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʧʨʠʟʚʘʥʳ ʘʢʪʠ-

ʚʠʟʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʪʝʘʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ʜʨʘʤʘʪʫʨʛʠʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ ʠ ʦʙʤʝʥ ʦʧʳʪʦʤ ʚ ʦʙʣʘʩʪʠ ʩʮʝʥʠʯʝʩʢʦʛʦ ʠʩʢʫʩ-

ʩʪʚʘ 

ʂ ʢʦʥʮʫ 50-ʭ ʛʛ. ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʬʦʣʴʢʣʦʨʥʦʡ ʤʫʟʳʢʝ. ʊʘʢ, ʚ 1958 ʛ. ʚ ʂʦʥʬʦʣʘʥʝ (ʌʨʘʥʮʠʷ) 

ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʳʥʝ ʧʨʝʩʪʠʞʥʳʡ ʤʫʟʳʢʘʣʴʥʳʡ ʧʨʘʟʜʥʠʢ. ʌʝʩʪʠʚʘʣʴ ʜʣʠʪʩʷ ʜʝʩʷʪʴ ʜʥʝʡ ʚ ʘʚ-

ʛʫʩʪʝ ʠ ʩʦʙʠʨʘʝʪ ʤʥʦʞʝʩʪʚʦ ʣʶʙʠʪʝʣʴʩʢʠʭ ʬʦʣʴʢʣʦʨʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ ʬʝʩʪʠʚʘʣʶ 

ʚ ʛʦʨʦʜ ʧʨʠʝʟʞʘʝʪ ʤʥʦʞʝʩʪʚʦ ʪʫʨʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʦʩʷʪ ʛʦʨʦʜʩʢʦʡ ʢʘʟʥʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʦʭʦʜ. ʄʫ-

ʟʳʢʘʣʴʥʳʝ ʬʝʩʪʠʚʘʣʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʴ ʤʫʟʳʢʫ, ʢʘʢ ʚʠʜ ʠʩʢʫʩʩʪʚʘ ʚʦ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʬʦʨʤ, 
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ʩʪʠʣʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ. ʌʝʩʪʠʚʘʣʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʧʨʝʩʪʠʞʥʳʤʠ ʠ ʧʦʩʪʦʷʥʥʦ 

ʧʨʦʚʦʜʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. 

ʅʘʯʠʥʘʷ ʩ 1985 ʛ. ʝʞʝʛʦʜʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʘʭ ʧʨʦʚʦʜʠʪʩʷ ʬʝʩʪʠʚʘʣʴ ï ʝʜʠʥʦʚʨʝʤʝʥʥʘʷ ʘʢʮʠʷ 

çʂʫʣʴʪʫʨʥʘʷ ʩʪʦʣʠʮʘ ɽʚʨʦʧʳè. ʕʪʦ ʤʘʩʰʪʘʙʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʜʣʠʪʩʷ ʚ ʪʝʯʝʥʠʝ ʮʝʣʦʛʦ ʛʦʜʘ ʠ ʧʨʦʚʦ-

ʜʠʪʩʷ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʉʦʚʝʪʘ ɽʚʨʦʧʳ. ɼʘʥʥʳʡ ʬʝʩʪʠʚʘʣʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʠ ʨʝʛʠʦʥʦʚ ʠ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʦʡ. ɺ ʭʦʜʝ ʬʝʩʪʠʚʘʣʷ ʧʨʦʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʩʪʦʨʠʠ ʩʪʨʘʥʳ, ʪʨʘʜʠʮʠʦʥ-

ʥʦʤʫ ʠʩʢʫʩʩʪʚʫ, ʘ ʪʘʢʞʝ ʥʦʚʳʤ ʬʦʨʤʘʤ ʪʚʦʨʯʝʩʪʚʘ. 

çʆʢʪʦʙʝʨʬʝʩʪè (ʦʢʪʷʙʨʴʩʢʠʝ ʥʘʨʦʜʥʳʝ ʛʫʣʷʥʠʷ) ï ʢʨʫʧʥʝʡʰʠʡ ʬʦʣʴʢʣʦʨʥʳʡ ʬʝʩʪʠʚʘʣʴ, ʝʞʝ-

ʛʦʜʥʦ ʧʨʦʚʦʜʠʤʳʡ ʚ ʄʶʥʭʝʥʝ ʩ 1810 ʛʦʜʘ. ʌʝʩʪʠʚʘʣʴ ʜʣʠʪʩʷ 16 ʜʥʝʡ ʩ ʩʝʨʝʜʠʥʳ ʩʝʥʪʷʙʨʷ ʠ ʩʦʙʠʨʘʝʪ 

ʩʦ ʚʩʝʛʦ ʤʠʨʘ ʢʘʞʜʳʡ ʛʦʜ ʦʢʦʣʦ 6 ʤʠʣʣʠʦʥʦʚ ʧʦʩʝʪʠʪʝʣʝʡ.  

ʀʩʪʦʨʠʯʝʩʢʠʡ ʬʝʩʪʠʚʘʣʴ çɼʞʦʩʪʨʘè ʚ ʇʦʨʝʯʝ (ʍʦʨʚʘʪʠʷ) ï ʧʨʦʭʦʜʠʪ ʝʞʝʛʦʜʥʦ ʚ ʩʝʨʝʜʠʥʝ ʩʝʥ-

ʪʷʙʨʷ, ʠ ʚ ʥʝʤ ʫʯʘʩʪʚʫʝʪ ʙʦʣʝʝ 350 ʵʥʪʫʟʠʘʩʪʦʚ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦʩʪʶʤʘ, ʬʝʭʪʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʪʘʨʠʥʥʦʡ 

ʤʫʟʳʢʠ ʠ ʪʘʥʮʝʚ. ʇʘʨʘʜʳ çʜʚʦʨʷʥè ʚ ʧʳʰʥʳʭ ʥʘʨʷʜʘʭ XVIII ʚʝʢʘ ʩʤʝʥʷʶʪʩʷ ʫʣʠʯʥʳʤʠ ʫʨʦʢʘʤʠ ʛʘ-

ʣʘʥʪʥʳʭ ʪʘʥʮʝʚ ʠ ʢʦʥʮʝʨʪʘʤʠ ʙʘʨʦʯʥʦʡ ʤʫʟʳʢʠ. ʉʘʤʳʤ ʟʨʝʣʠʱʥʳʤ ʩʦʙʳʪʠʝʤ, ï ʢʦʪʦʨʦʝ ʠ ʜʘʣʦ ʠʤʷ 

(ʦʪ ʠʪʘʣ. çʜʞʦʩʪʨʘè ï ʢʦʥʥʳʡ ʧʦʝʜʠʥʦʢ ʜʚʫʭ ʨʳʮʘʨʝʡ) ʬʝʩʪʠʚʘʣʶ ï ʩʪʘʥʦʚʠʪʩʷ ʨʳʮʘʨʩʢʠʡ ʪʫʨʥʠʨ 

Giostra. ʆʥ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʨʘʚʠʣʘʤ ʚʦʠʥʩʢʦʛʦ ʩʦʩʪʷʟʘʥʠʷ, ʨʝʘʣʴʥʦ ʧʨʦʚʦʜʠʚʰʝʛʦʩʷ ʚ ʇʦʨʝʯʝ ʚ 1745 

ʛʦʜʫ. ɺ ʝʛʦ ʧʨʦʛʨʘʤʤʝ ʥʝʧʨʝʤʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ ʤʝʪʘʥʠʝ ʢʦʧʴʷ 

ʥʘ ʧʦʣʥʦʤ ʩʢʘʢʫ, ʧʝʰʠʝ ʩʭʚʘʪʢʠ çʤʝʣʝè ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʚʳʝʟʜʢʠ ʣʦʰʘʜʝʡ.  

ʌʝʩʪʠʚʘʣʴ ʦʛʥʷ çɹʝʣʪʝʡʥè ʚ ʕʜʠʥʙʫʨʛʝ ï ɻ ʪʦʪ ʬʝʩʪʠʚʘʣʴ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʦʡ ʚʦʟʨʦʞʜʝʥʠʷ ʦʜʥʦʛʦ 

ʠʟ ʯʝʪʳʨʝʭ ʚʘʞʥʝʡʰʠʭ ʪʦʨʞʝʩʪʚ ʜʨʝʚʥʠʭ ʢʝʣʴʪʦʚ. ʊʦʯʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʧʨʦʚʝʜʝʥʠʠ ʷʟʳʯʝʩʢʠʭ ʨʠʪʫʘʣʦʚ 

ʥʝ ʩʦʭʨʘʥʠʣʦʩʴ, ʦʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʜʦʣʞʘʪʝʣʷʤ ʵʪʦ ʥʝ ʤʝʰʘʝʪ ʯʝʩʪʚʦʚʘʪʴ ʣʝʪʦ, ʩʦʣʥʮʝ ʠ ʞʠʚʠ-

ʪʝʣʴʥʫʶ ʵʥʝʨʛʠʶ ʦʛʥʷ ʚ ʥʘʯʘʣʝ ʤʘʷ. ʋʯʘʩʪʥʠʢʠ ʨʠʪʫʘʣʘ ʥʘ ʦʜʥʦʤ ʠʟ ʛʣʘʚʥʳʭ ʭʦʣʤʦʚ ʕʜʠʥʙʫʨʛʘ ʚʦʩ-

ʧʨʦʠʟʚʦʜʷʪ ʩʪʘʨʠʥʥʳʡ ʦʙʨʷʜ ʨʘʟʞʠʛʘʥʠʷ ʦʛʥʝʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʪʝʘʪʨʘʣʴʥʦʛʦ ʰʦʫ. ʍʦʪʷ ʢʨʦʚʘʚʳʭ ʜʨʫ-

ʠʜʩʢʠʭ ʞʝʨʪʚʦʧʨʠʥʦʰʝʥʠʡ ʥʘ ɹʝʣʪʝʡʥʩʢʦʤ ʬʝʩʪʠʚʘʣʝ ʥʝ ʫʚʠʜʝʪʴ, ʧʦ ʜʠʥʘʤʠʢʝ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʠ ʤʠ-

ʩʪʠʯʝʩʢʦʡ ʘʪʤʦʩʬʝʨʝ ʵʪʘ ʩʦʚʨʝʤʝʥʥʘʷ ʤʠʩʪʝʨʠʷ ʥʝ ʠʤʝʝʪ ʩʝʙʝ ʨʘʚʥʳʭ. ɻʣʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʘʟʜʥʠʢʘ 

ʩʪʘʥʦʚʠʪʩʷ ʪʦʨʞʝʩʪʚʝʥʥʘʷ ʧʨʦʮʝʩʩʠʷ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʆʛʥʝʥʥʳʤ ʦʙʱʝʩʪʚʦʤ ɹʝʣʪʝʡʥʘ. ʇʘʨʘʜ ʨʷʞʝʥʳʭ 

ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ ʭʦʣʤ, ʯʪʦʙʳ ʦʪʧʨʘʟʜʥʦʚʘʪʴ ʩʚʘʜʴʙʫ ʄʘʡʩʢʦʡ ʂʦʨʦʣʝʚʳ ʠ ɿʝʣʝʥʦʛʦ ʏʝʣʦʚʝʢʘ. ɺʝʩʝʣʴʝ 

ʧʨʠ ʩʚʝʪʝ ʛʠʛʘʥʪʩʢʠʭ ʢʦʩʪʨʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪ ʞʠʚʘʷ ʤʫʟʳʢʘ, ʪʘʥʮʳ, ʦʛʥʝʥʥʳʝ ʠʛʨʳ, ʢʦʥʢʫʨʩʳ ʠ ʭʤʝʣʴ-

ʥʦʡ ʧʠʨ.  

çɹʠʪʚʘ ʅʘʮʠʡè (ɹʘʨʩʝʣʦʥʘ) ï ʬʝʩʪʠʚʘʣʴ ʧʦ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʩʨʝʜʥʝʚʝʢʦʚʦʤʫ ʙʦʶ. ʅʘ ʬʝʩʪʠʚʘʣʴ 

ʩʲʝʟʞʘʶʪʩʷ ʣʶʜʠ ʙʦʣʝʝ ʯʝʤ ʠʟ 30 ʩʪʨʘʥ ʤʠʨʘ. ɹʦʠ ʪʨʘʜʠʮʠʦʥʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʦʤʠʥʘ-

ʮʠʡ: çʇʦʝʜʠʥʦʢè (1 ʥʘ 1), çɻʨʫʧʧʦʚʳʝ ʙʦʠè (5 ʥʘ 5), çʄʘʩʩʦʚʳʝ ʙʦʠè (21 ʥʘ 21), ʘ ʪʘʢʞʝ çʇʦʝʜʠʥʦʢè 

ʜʣʷ ʞʝʥʱʠʥ. ʉʘʤʘʷ ʟʨʝʣʠʱʥʘʷ ʯʘʩʪʴ ʧʨʘʟʜʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʫʛʫʨʪʦʚʦʡ ʥʦʤʠʥʘʮʠʝʡ çɺʩʝ ʧʨʦʪʠʚ 

ʚʩʝʭè ï ʥʘ ʦʜʥʦʤ ʧʦʣʝ ʩʦʡʜʫʪʩʷ ʜʚʝ ʢʦʤʘʥʜʳ ʧʦ 100 ʠ ʙʦʣʝʝ ʯʝʣʦʚʝʢ ʚ ʢʘʞʜʦʡ. ʇʦʤʠʤʦ ʙʝʩʢʦʤʧʨʦʤʠʩ-

ʩʥʳʭ ʩʭʚʘʪʦʢ, ʛʦʩʪʝʡ ʬʝʩʪʠʚʘʣʷ ʞʜʝʪ ʧʦʛʨʫʞʝʥʠʝ ʚ ʘʪʤʦʩʬʝʨʫ ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʪʫʨʥʠʨʘ ï ʩʪʘʨʠʥʥʘʷ 

ʤʫʟʳʢʘ ʠ ʫʣʠʯʥʳʡ ʪʝʘʪʨ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ ʧʦ ʨʝʤʝʩʣʘʤ ʠ ʦʙʨʘʱʝʥʠʶ ʩ ʦʨʫʞʠʝʤ, ʷʨʤʘʨʢʘ ʘʫʪʝʥʪʠʯʥʳʭ 

ʪʦʚʘʨʦʚ, ʩʦʟʜʘʥʥʳʭ ʧʦ ʩʪʘʨʠʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ.  

ʊʨʘʜʠʮʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʬʝʩʪʠʚʘʣʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʧʫʣʷʨʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʦʪ-

ʜʝʣʴʥʳʭ ʩʪʨʘʥ, ʦʪʨʘʞʝʥʘ ʚ ʝʞʝʛʦʜʥʳʭ ʧʨʘʟʜʥʠʢʘʭ ʚ ʎʚʠʢʘʫ (ɸʚʩʪʨʠʷ), ʅʠʮʮʝ (ʌʨʘʥʮʠʷ), ʇʘʣʝʨʤʦ 

(ʀʪʘʣʠʷ), ʃʫʛʘʥʦ (ʐʚʝʡʮʘʨʠʷ). ʌʝʩʪʠʚʘʣʠ ʩʪʘʣʠ ʚʘʞʥʳʤ ʧʦʣʠʪʠʯʝʩʢʠʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ, ʪʘʢ ʢʘʢ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʦʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʨʳʥʦʢ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʧʦʣʫ-

ʯʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʦʭʦʜ. 

ʄʘʩʩʦʚʳʝ ʧʨʘʟʜʥʠʢʠ ï ʧʨʦʦʙʨʘʟʳ ʬʝʩʪʠʚʘʣʝʡ ʧʦʷʚʠʣʠʩʴ ʝʱʝ ʚ ʧʝʨʠʦʜ ɸʥʪʠʯʥʦʩʪʠ, ʘʢʪʠʚʥʦ ʨʘʟ-

ʚʠʚʘʣʠʩʴ ʚ ʛʦʨʦʜʩʢʦʡ ʢʫʣʴʪʫʨʝ ʉʨʝʜʥʝʚʝʢʦʚʴʷ ʠ ɺʦʟʨʦʞʜʝʥʠʷ, ʠ ʧʨʠʚʝʣʠ ʢ ʧʦʷʚʣʝʥʠʶ ʬʝʩʪʠʚʘʣʷ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʅʦʚʦʤ ʚʨʝʤʝʥʠ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʬʝʩʪʠʚʘʣʴ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʷʚʣʝʥʠʡ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʚʩʝʭ ʩʦʩʣʦʚʠʡ. ʉʪʘʥʦʚʣʝʥʠʝ ʬʝʩʪʠʚʘʣʷ 

ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʬʝʥʦʤʝʥʘ ʚ ʨʘʤʢʘʭ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʪʨʘʜʠʮʠʠ ʧʨʦʠʟʦʰʣʦ ʥʘ 

ʨʫʙʝʞʝ XIX-XX ʚʚ. ʈʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʬʝʩʪʠʚʘʣʷ ʢʘʢ ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʡ 

ʛʦʨʦʜʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʡ ʩʪʘʣʠ ʦʧʨʝʜʝʣʷʪʴ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ï ʛʘʟʝʪʳ, 

ʞʫʨʥʘʣʳ, ʨʘʜʠʦ ʠ ʪ.ʜ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʷʚʠʣʠʩʴ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʠʥʪʝʨ-

ʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʬʝʩʪʠʚʘʣʝʡ XX ʚ. ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʢʫʣʴʪʫʨʳ. 
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https://cyberleninka.ru/article/n/sovremennyy-ulichnyy-teatr-kak-opyt-demokratizatsii-kultury-na-primere-frantsii (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 22.10.2019).  
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ɺ.ʅ. ɺʠʜʠʥʝʝʚ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺʆʇʈʆʉʓ ʉʆɺʈɽʄɽʅʅʆʁ 

ɸʂɸɼɽʄʀʏɽʉʂʆʁ ɾʀɺʆʇʀʉʀ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʞʠʚʦʧʠʩʠ. ʇʦʜʥʠʤʘʝʪʩʷ ʧʨʦ-

ʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʞʠʚʦʧʠʩʠ ʠ ʨʠʩʫʥʢʘ ʚ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʚʢʫʩʘ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʇʨʠʤʝʨʦʤ ʠ ʚʳʩʦʢʠʤ ʘʚʪʦʨʠʪʝʪʦʤ ʜʣʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʈʦʩʩʠʠ ʟʘʩʣʫʞʝʥʥʦ ʷʚ-

ʣʷʝʪʩʷ ɸʢʘʜʝʤʠʷ ʭʫʜʦʞʝʩʪʚ (ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʀ.ɽ. ʈʝʧʠʥʘ), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ɸʢʘʜʝʤʠ-

ʯʝʩʢʦʡ ʰʢʦʣʦʡ ʚ ʈʦʩʩʠʠ. ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ ʪʝʥʜʝʥʮʠʷʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʞʠʚʦʧʠʩʴ; ɸʢʘʜʝʤʠʷ ʭʫʜʦʞʝʩʪʚ; ʭʫʜʦʞʥʠʢ; ʨʝʘʣʠʩʪʠʯʝʩʢʘʷ ʰʢʦʣʘ; 

ʪʚʦʨʯʝʩʪʚʦ; ʠʩʢʫʩʩʪʚʦ. 

 

ʉʨʝʜʠ ʤʦʣʦʜʳʭ ʭʫʜʦʞʥʠʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʦʰʠʙʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʘʣʠʩʪʠʯʝʩʢʦʤ ʠʩʢʫʩ-

ʩʪʚʝ. ɸ ʠʤʝʥʥʦ: ʟʘʢʦʥʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʞʠʚʦʧʠʩʠ ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ ʨʝʰʝʥʠʠ ʫʯʝʙʥʳʭ ʟʘ-

ʜʘʯ, ʘ ʪʚʦʨʯʝʩʪʚʦ ï ʵʪʦ ʫʭʦʜ ʦʪ ʨʝʘʣʴʥʦʩʪʠ ʚ ʘʙʩʪʨʘʢʪʥʦʝ ʠʩʢʫʩʩʪʚʦ. ʉʫʱʝʩʪʚʫʝʪ ʤʠʬʦʣʦʛʝʤʘ ï ʯʝʤ 

ʙʦʣʝʝ ʥʝʧʦʥʷʪʥʦ, ʪʝʤ ʙʦʣʝʝ ʪʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ. ʀ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʦʥʷʪʥʳ 

ʟʨʠʪʝʣʶ. ɺʳʩʪʘʚʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʭʫʜʦʞʥʠʢʦʚ ʯʘʩʪʦ ʧʨʦʭʦʜʷʪ ʚ ʧʫʩʪʳʭ ʟʘʣʘʭ, ʠ ʞʠʚʦʧʠʩʴ ʩʪʘʥʦʚʠʪʩʷ 

ʵʣʠʪʘʨʥʳʤ ʠʩʢʫʩʩʪʚʦʤ, ʫʜʝʣʦʤ ʫʟʢʦʛʦ ʢʨʫʛʘ ʮʝʥʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʟʘʚʩʝʛʜʘʪʘʷʤʠ ʚʩʝʭ ʚʝʨʥʠ-

ʩʘʞʝʡ. ʄʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦʜʫʤʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʟʨʠʪʝʣʴ ʥʝ ʠʥʪʝʨʝʩʫʝʪʩʷ ʞʠʚʦʧʠʩʴʶ. ʆʜʥʘʢʦ, 

ʦʛʨʦʤʥʳʝ ʦʯʝʨʝʜʠ ʥʘ ʚʳʩʪʘʚʦʯʥʳʝ ʧʨʦʝʢʪʳ ʊʨʝʪʴʷʢʦʚʩʢʦʡ ʛʘʣʝʨʝʠ ʦ ʪʚʦʨʯʝʩʪʚʝ ʢʣʘʩʩʠʢʦʚ ʨʫʩʩʢʦʡ 

ʞʠʚʦʧʠʩʠ ʂ.ʂʦʨʦʚʠʥʝ, ɺ.ɸ. ʉʝʨʦʚʝ, ʀ.ɸʡʚʘʟʦʚʩʢʦʤ, ʀ.ʀ. ʃʝʚʠʪʘʥʝ, ʛʦʚʦʨʷʪ ʦʙ ʠʥʪʝʨʝʩʝ ʢ ʢʣʘʩʩʠʯʝ-

ʩʢʦʤʫ, ʘʢʘʜʝʤʠʯʝʩʢʦʤʫ ʠʩʢʫʩʩʪʚʫ. ʀ ʵʪʦʪ ʠʥʪʝʨʝʩ ʥʝ ʚʦʩʧʦʣʥʝʥ ʩʦʚʨʝʤʝʥʥʳʤʠ ʭʫʜʦʞʥʠʢʘʤʠ.  

ʈʝʘʣʠʩʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʦʟʥʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʥʘʩ ʚʠ-

ʜʠʤʦʛʦ ʤʠʨʘ. ʅʘʠʚʳʩʰʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʩʢʫʣʴʧʪʫʨʝ ʷʚʣʷʝʪʩʷ ɸʥʪʠʯʥʦʩʪʴ ʠ ʚ ʞʠʚʦ-

ʧʠʩʠ ï ʕʧʦʭʘ ɺʦʟʨʦʞʜʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʦʚ ʩʪʫʜʝʥʪʳ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʪʚʦʨʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʠ ʚʠʜʷʪ ʜʨʝʚʥʝʛʨʝʯʝʩʢʫʶ ʩʢʫʣʴʧʪʫʨʫ ʠ ʞʠʚʦʧʠʩʴ ʩʨʝʜʥʝʚʝʢʦʚʴʷ. ɸʥʪʠʯʥʘʷ ʢʣʘʩʩʠʢʘ ʷʚʣʷʝʪʩʷ ʦʩ-

ʥʦʚʦʡ ʜʣʷ ʫʯʝʙʥʳʭ ʧʦʩʪʘʥʦʚʦʢ ʧʦ ʨʠʩʫʥʢʫ.  

ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦ. ɸʢʘʜʝʤʠʯʝʩʢʘʷ ʰʢʦʣʘ ʧʨʠʰʣʘ ʥʘ ʩʤʝʥʫ ʨʝʤʝʩ-

ʣʝʥʥʦ-ʮʝʭʦʚʳʤ ʦʪʥʦʰʝʥʠʷʤ, ʛʜʝ ʫʯʝʥʠʢ ʜʦʣʞʝʥ ʙʳʣ ʧʠʩʘʪʴ, ʧʦʜʨʘʞʘʷ ʤʘʩʪʝʨʫ ï çʜʝʣʘʡ, ʢʘʢ ʷè, ʠ ʧʦ-

ʷʚʠʣʘʩʴ ʚ ɽʚʨʦʧʝ ʚ 17 ʚʝʢʝ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʢʣʘʩʩʠʮʠʟʤʘ. ɸʢʘʜʝʤʠʷ ʷʚʠʣʘʩʴ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʰʘʛʦʤ, 

ʪʘʢ ʢʘʢ ʭʫʜʦʞʥʠʢʫ ʧʨʝʜʦʩʪʘʚʣʷʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʩʠʩʪʝʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʣʦ 

ʥʘʨʷʜʫ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʠ ʠʟʫʯʝʥʠʝ ʘʥʘʪʦʤʠʠ, ʠʩʪʦʨʠʠ, ʧʝʨʩʧʝʢʪʠʚʳ, ʦʧʪʠʢʠ, ʬʠ-

ʣʦʩʦʬʠʠ. ʇʨʠʤʝʨʦʤ ʠ ʚʳʩʦʢʠʤ ʘʚʪʦʨʠʪʝʪʦʤ ʜʣʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʈʦʩʩʠʠ ʟʘʩʣʫ-

ʞʝʥʥʦ ʷʚʣʷʝʪʩʷ ɸʢʘʜʝʤʠʷ ʭʫʜʦʞʝʩʪʚ (ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʀ.ɽ. ʈʝʧʠʥʘ). ɸʢʘʜʝʤʠʯʝʩʢʦʡ ʰʢʦʣʝ 

ʚ ʈʦʩʩʠʠ ʙʦʣʝʝ 250 ʣʝʪ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʦʥʘ ʥʝ ʦʩʪʘʚʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ ʠ ʢʦʩʥʦʡ. ʇʦ ʚʦʩʧʦʤʠʥʘ-

ʥʠʷʤ ʀ.ɽ. ʈʝʧʠʥʘ, ʚʩʝ, ʯʪʦ ʧʦʷʚʣʷʣʦʩʴ ʥʦʚʦʛʦ, ʧʦʦʱʨʷʣʦʩʴ ʠ ʧʨʠʚʝʪʩʪʚʦʚʘʣʦʩʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ɸʢʘʜʝ-

ʤʠʠ. ʉʦʟʥʘʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ɸʢʘʜʝʤʠʠ, ʧʦʢʨʦʚʠʪʝʣʴʩʪʚʦ ʝʡ ʦʢʘʟʳʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʦʥʘʨʭʠʠ ʚ ʜʦ-

ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʈʦʩʩʠʠ, ʘ ʚ ʛʦʜʳ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ ɸʢʘʜʝʤʠʷ ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʩʝ, ʟʥʘʯʠʤʳʝ ʚ ʠʩʪʦʨʠʠ ʠʩʢʫʩʩʪʚʘ ʈʦʩʩʠʠ ʭʫʜʦʞʥʠʢʠ, ʧʦʣʫʯʠʣʠ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʪʱʘʪʝʣʴʥʳʤ ʰʪʫʜʠʨʦʚʘʥʠʝʤ ʥʘʪʫʨʳ. 

ɺ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ ʧʦʜʛʦʪʦʚʢʠ ʭʫʜʦʞʥʠʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʤʝʶʪʩʷ ʜʠʩʮʠʧʣʠʥʳ çʘʢʘ-

ʜʝʤʠʯʝʩʢʠʡ ʨʠʩʫʥʦʢè ʠ çʘʢʘʜʝʤʠʯʝʩʢʘʷ ʞʠʚʦʧʠʩʴè. ɿʘʜʘʯʘʤʠ ʞʠʚʦʧʠʩʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 
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çʘʢʘʜʝʤʠʯʝʩʢʘʷ ʞʠʚʦʧʠʩʴè ʦʩʪʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ, ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʝ-

ʰʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʦʩʚʝʱʝʥʠʷ, ʪʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʝʨʝʜʘʯʠ ʦʙʲʝʤʘ ʠ ʤʘʪʝʨʠʘʣʴʥʦʩʪʠ, ʧʝʨʩʧʝʢʪʠʚʳ 

ʠ ʧʣʘʥʦʚʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʝʜʤʝʪʦʚ. ʊʘʢ ʞʝ ʦʩʚʦʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʣʘʜʝʥʠʝ ʨʘʟʣʠʯ-

ʥʳʤʠ ʞʠʚʦʧʠʩʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ: ʘʢʚʘʨʝʣʴʶ, ʛʫʘʰʴʶ, ʪʝʤʧʝʨʦʡ, ʤʘʩʣʦʤ ʠ, ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ ï ʩʦ-

ʙʣʶʜʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʥʘʜ ʞʠʚʦʧʠʩʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ. ɺʩʝ ʟʘʜʘʥʠʷ 

ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪ çʧʨʦʩʪʦʛʦè ï ʢ çʩʣʦʞʥʦʤʫè. ʂʦʧʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚʝʣʠ-

ʢʠʭ ʤʘʩʪʝʨʦʚ, ʢʣʘʩʩ çʧʦʨʪʨʝʪʥʳʡè ʠ çʬʠʛʫʨʥʳʡè, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʦʤʦʯʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʶʞʝʪʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ.  

ʈʝʘʣʠʩʪʠʯʝʩʢʘʷ ʞʠʚʦʧʠʩʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʪʨʘʢʪʦʚʢʠ: ʦʪ ʬʦʪʦʨʝʘʣʠʟʤʘ ï ʜʦ ʦʙ-

ʨʘʟʥʦʛʦ ʠʣʠ ʤʦʥʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʦʙʱʝʥʠʷ ʠ ʩʪʠʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ. ʄʦʞʝʪ ʙʳʪʴ ʥʘʜʦ ʠʩ-

ʢʣʶʯʠʪʴ ʢʨʘʡʥʦʩʪʠ? ɿʘʯʝʤ ʩʦʧʝʨʥʠʯʘʪʴ ʩ ʬʦʪʦʪʝʭʥʠʢʦʡ ʚ ʧʝʨʝʜʘʯʝ ʜʝʪʘʣʝʡ ʜʦ ʥʘʪʫʨʘʣʠʟʤʘ! ʂʘʞʜʳʡ 

ʠʟ ʭʫʜʦʞʥʠʢʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʩʧʨʠʷʪʠʷ, ʚʳʨʘʙʘʪʳʚʘʝʪ ʪʚʦʨʯʝʩʢʠʝ ʤʘʥʝʨʫ, 

ʩʪʠʣʴ, ʷʟʳʢ. ɺʦʧʨʦʩ ʣʠʰʴ ʚ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʩʪʝʧʝʥʴ ʩʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʠʪ ʦʪ ʧʦʥʷʪʠʷ çʨʝʘʣʠʩʪʠʯʝʩʢʘʷè 

ʠʣʠ çʘʢʘʜʝʤʠʯʝʩʢʘʷè ʞʠʚʦʧʠʩʴ. ʈʝʘʣʠʩʪʠʯʝʩʢʘʷ ʠ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʞʠʚʦʧʠʩʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ 

ʩʣʦʚʘ-ʩʠʥʦʥʠʤʳ. ɼʝʢʦʨʘʪʠʚʥʦʩʪʴ ʠ ʧʨʠʝʤʳ ʠʢʦʥʦʧʠʩʠ ʚ ʞʠʚʦʧʠʩʠ ʨʫʩʩʢʦʛʦ ʭʫʜʦʞʥʠʢʘ ʇʝʪʨʦʚʘ-ɺʦʜ-

ʢʠʥʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʨʝʘʣʠʩʪʠʯʝʩʢʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ. ɸ ʪʚʦʨʯʝʩʪʚʦ ʉʝʟʘʥʥʘ, ʢʦʪʦʨʳʡ ʷʚʠʣʩʷ ʦʩʥʦʚʦ-

ʧʦʣʦʞʥʠʢʦʤ ʨʘʟʣʠʯʥʳʭ ʪʝʯʝʥʠʡ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ ʥʘʯʘʣʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ (ʧʦʩʪʠʤʧʨʝʩʩʠʦ-

ʥʠʟʤ, ʢʫʙʠʟʤ, ʵʢʩʧʨʝʩʩʠʦʥʠʟʤ ʠʪ.ʜ.), ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʝʩʪʥʠʢʦʤ ʤʦʜʝʨʥʘ.  

ɺ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʙʳʪʫʝʪ ʚʳʨʘʞʝʥʠʝ çʷ ʪʘʢ ʚʠʞʫè. ʂʦʥʝʯʥʦ ʞʝ, ʚʩʝ ʚʠʜʷʪ ʦʜʠʥʘʢʦʚʦ. ʇʠ-

ʢʘʩʩʦ ʥʝ ʤʦʛ ʚʠʜʝʪʴ ʦʙʥʘʞʝʥʥʳʭ ʞʝʥʱʠʥ, ʩʦʙʨʘʥʥʳʭ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. ʇʦʜʦʙʥʳʝ ʬʨʘʟʳ ʤʦ-

ʛʫʪ ʛʦʚʦʨʠʪʴ ʦʙ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʭʫʜʦʞʥʠʢʘ, ʠʣʠ ʦʧʨʘʚʜʳʚʘʶʪ ʝʛʦ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ. ɸ ʚʦʪ çʫʤʝ-

ʥʠʝ ʚʠʜʝʪʴè ʦʜʥʘ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʪʘʥʦʚʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʭʫʜʦʞʥʠʢʘ. ʇʦʜʩʤʦʪʨʝʪʴ ʚ ʞʠʟʥʠ ʠʜʝʶ ʜʣʷ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʥʘ ʦʩʥʦʚʝ ʫʤʝʥʠʡ ʠ ʟʥʘʥʠʡ ʟʘʢʦʥʦʚ ʨʝʘʣʠʩʪʠʯʝʩʢʦʡ ʞʠʚʦʧʠʩʠ ʦʪʦʙ-

ʨʘʟʠʪʴ ʟʘʜʫʤʘʥʥʦʝ.  

ʊʚʦʨʯʝʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ. ɻʣʘʚʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʩʪʠʣʴ ʠ ʤʘʥʝʨʘ. ʕʪʦ ʤʦʞʝʪ 

ʩʪʘʪʴ ʠ ʩʘʤʦʮʝʣʴʶ. ʍʫʜʦʞʥʠʢ ʩʣʫʞʠʪ ʥʝ ʠʩʢʫʩʩʪʚʫ, ʦʥ ʣʶʙʠʪ ʩʝʙʷ ʚ ʠʩʢʫʩʩʪʚʝ, ʭʦʯʝʪ ʩʪʘʪʴ ʥʦʚʘʪʦʨʦʤ 

ʠ ʦʪʢʨʳʪʴ, ʢʘʢ ʚ ʥʘʫʢʝ, ʥʦʚʳʝ ʟʘʢʦʥʳ ʤʠʨʦʟʜʘʥʠʷ. ɸ ʚʝʜʴ ʚʩʝ ʦʙʫʯʝʥʠʝ ʞʠʚʦʧʠʩʠ ʩʦ ʚʨʝʤʝʥ ʩʨʝʜʥʝʚʝ-

ʢʦʚʴʷ ï ʵʪʦ ʮʝʭʦʚʳʝ ʤʘʩʪʝʨʩʢʠʝ, ʢʦʣʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ, ʧʦʜʯʠʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

çʉʦʚʨʝʤʝʥʥʦʝ ʠʩʢʫʩʩʪʚʦè ʠ çɸʢʘʜʝʤʠʟʤè ʯʘʩʪʦ ʧʨʦʪʠʚʦʩʪʦʷʪ ʜʨʫʛ ʜʨʫʛʫ. ʏʘʩʪʦ ʧʨʦ ʘʢʘʜʝʤʠʯʝ-

ʩʢʫʶ ʰʢʦʣʫ ʛʦʚʦʨʷʪ, ʯʪʦ ʦʥʘ ʫʩʪʘʨʝʣʘ, ʘ ʚ ʩʣʦʚʦʩʦʯʝʪʘʥʠʠ çʩʦʚʨʝʤʝʥʥʦʝ ʠʩʢʫʩʩʪʚʦè ʧʝʨʚʦʝ ʩʣʦʚʦ ʫʧʦ-

ʪʨʝʙʣʷʝʪʩʷ ʩ ʥʝʛʘʪʠʚʥʳʤ ʦʪʪʝʥʢʦʤ. ʉ ʩʦʞʘʣʝʥʠʝʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʥʪ ʘʙʩʪʨʘʢʪʥʳʭ ʢʦʤʧʦ-

ʟʠʮʠʡ ʚ ʵʢʩʧʦʟʠʮʠʷʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʚʳʩʪʘʚʦʢ ʨʘʩʪʝʪ ʠʟ ʛʦʜʘ ʚ ʛʦʜ. ɺʝʨʦʷʪʥʦ, ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ ʢʨʦʝʪʩʷ 

ʚ ʨʝʬʦʨʤʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʙʱʝʩʪʚʝ. ɻʣʫʙʦʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʩʘʤʫ ʩʫʪʴ ʧʦʥʷʪʠʷ 

çʘʢʘʜʝʤʠʟʤè ʚ ʞʠʚʦʧʠʩʠ. ʇʦʤʝʥʷʣʩʷ ʧʦʣʠʪʠʯʝʩʢʠʡ ʩʪʨʦʡ ʠ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ çʧʨʝʢʨʘʩʥʦʤè ʠ çʙʝʟʦʙʨʘʟʥʦʤè. ʅʘ ʩʤʝʥʫ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʤʫ ʨʝʘʣʠʟʤʫ, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʦʚʘʣ ʚ ʩʦ-

ʚʝʪʩʢʫʶ ʵʧʦʭʫ ʧʨʠʰʝʣ ʧʦʩʪʤʦʜʝʨʥ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʧʠʪʘʣʠʟʤʘ. ʀʢʦʥʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʩʪʘʣ 

çʏʝʨʥʳʡ ʢʚʘʜʨʘʪè ʂ. ʄʘʣʝʚʠʯʘ. ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʧʦʩʪʤʦʜʝʨʥʘ: çʟʘʫʤʴè, çʘʙʩʫʨʜʠʟʤè, çʘʚʪʦʤʘ-

ʪʠʟʤè ʠ ʪ.ʜ. ʇʦʶʪʩʷ ʧʝʩʥʠ ʥʝʧʦʥʷʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʧʠʰʫʪʩʷ ʪʘʢʠʝ ʞʝ ʢʘʨʪʠʥʳ. ʍʫʜʦʞʥʠʢ ʫʭʦʜʠʪ ʦʪ 

ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʘ (ʵʪʦ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʤʘʩʪʝʨʘ ʚ ʣʶʙʦʤ ʠʟ ʚʠʜʦʚ ʠʩʢʫʩʩʪʚʘ). ɿʥʘʯʠʪ, ɻ ʪʠʤʦʣʦʛʠʷ ʨʫʩʩʢʦʛʦ 

ʷʟʳʢʘ ʦʪʥʦʩʠʪ ʪʘʢʦʝ ʠʩʢʫʩʩʪʚʦ ʚ ʨʘʟʨʷʜ ʙʝʟʦʙʨʘʟʥʦʛʦ? ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʚʫʭʤʝʨʥʦʝ ʧʣʦʩʢʦʩʪʥʦʝ ʨʝʰʝʥʠʝ 

ʢʘʨʪʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʢʪʫʨʳ, ʵʬʬʝʢʪʦʚ ʮʚʝʪʘ (ʩʦʚʨʝʤʝʥʥʘʷ ʭʠʤʠʷ ʵʪʦ ʧʦʟʚʦʣʷʝʪ). ʇʦ 

ʩʫʪʠ, ʢʘʨʪʠʥʘ ï ʵʪʦ ʨʘʟʛʦʚʦʨ ʭʫʜʦʞʥʠʢʘ ʩʦ ʟʨʠʪʝʣʝʤ. ʀ ʝʩʣʠ ʟʨʠʪʝʣʴ ʥʝ ʧʦʥʷʣ, ʦ ʯʝʤ ʭʦʪʝʣ ʩʢʘʟʘʪʴ 

ʭʫʜʦʞʥʠʢ, ʪʦ ʨʘʟʨʳʚʘʝʪʩʷ ʩʚʷʟʴ çʭʫʜʦʞʥʠʢ-ʢʘʨʪʠʥʘ-ʟʨʠʪʝʣʴè. ɿʥʘʷ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʤʥʦʛʦʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʠ ʵʪʦ ʟʥʘʥʠʝ ʜʦʣʞʥʦ ʧʦʤʦʯʴ 

ʚ ʧʦʠʩʢʝ ʠʩʪʠʥʳ. ʇʦʥʷʪʠʷ ʦ ʢʨʘʩʦʪʝ, ʢʘʢ ʠ ʦ ʜʦʙʨʝ, ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʠʟʤʝʥʥʳ. 

çʉʦʚʨʝʤʝʥʥʳʡ ʤʦʣʦʜʦʡ ʭʫʜʦʞʥʠʢ, ʷ ʜʫʤʘʶ, ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʩʪʝʨʷʥʥʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʧʨʦʚʦʟ-

ʛʣʘʰʝʥʠʷ ʩʝʙʷ ʭʫʜʦʞʥʠʢʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ ʫʤʝʥʠʷ ʨʠʩʦʚʘʪʴ. ʄʦʣʦʜʳʝ ʭʫʜʦʞʥʠʢʠ ʯʘʩʪʦ ʜʝʡʩʪʚʫʶʪ ʧʦʜ-

ʨʘʞʘʪʝʣʴʥʦ. ʅʝ ʩʦʩʪʦʷʚʰʠʝʩʷ ʝʱʝ ʢʘʢ ʣʠʯʥʦʩʪʠ, ʥʝ ʠʤʝʷ ʠʜʝʡʥʳʭ ʫʙʝʞʜʝʥʠʡ, ʦʥʠ ʧʦʨʦʡ ʚʳʙʠʨʘʶʪ 

ʣʝʛʢʠʡ ʧʫʪʴ ʪʱʝʩʣʘʚʠʷ ʠ ʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝè [1, ʩ. 157]. ʉʦʚʝʪʩʢʠʡ ʢʣʘʩʩʠʢ ɸ.ɸ. ɼʝʡʥʝʢʘ ʚʩʧʦʤʠʥʘʣ, ʢʘʢ 

ʝʤʫ ʩʣʦʞʥʦ ʜʘʚʘʣʩʷ ʦʜʠʥ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʧʝʨʩʦʥʘʞʝʡ ʢʘʨʪʠʥʳ çʆʙʦʨʦʥʘ ʉʝʚʘʩʪʦʧʦʣʷè. ʄʘʪʨʦʩ, ʢʦʪʦ-

ʨʳʡ ʙʨʦʩʘʣ ʩʚʷʟʢʫ ʛʨʘʥʘʪ, ʧʦʣʫʯʘʣʩʷ ʥʝʫʙʝʜʠʪʝʣʴʥʦ. ʇʨʠʰʣʦʩʴ ʩʜʝʣʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʨʠʩʦʚʦʢ ʠ ʵʪʶ-

ʜʦʚ. ɺʩʧʦʤʥʠʪʝ çɼʠʩʢʦʙʦʣʘ ʫ ʄʠʨʦʥʘ. ʊʘʢʦʛʦ ʞʝ ʜʚʠʞʝʥʠʷ ʩʪʘʨʘʣʩʷ ʜʦʙʠʪʴʩʷ ʠ ʭʫʜʦʞʥʠʢ. ʀ ʚ ʠʪʦʛʝ, 

ʚ ʟʘʢʦʥʯʝʥʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʭʫʜʦʞʥʠʢʘ, ʢʘʞʜʳʡ ʠʟ ʛʝʨʦʝʚ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʳʟʳʚʘʝʪ ʩʦʧʝʨʝʞʠʚʘʥʠʝ ʫ 

ʟʨʠʪʝʣʷ.  

çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʟʘʢʦʥʦʚ ʛʘʨʤʦ-

ʥʠʠ ʠ ʩʨʝʜʩʪʚ, ʧʦʤʦʛʘʶʱʠʭ ʩʦʟʜʘʚʘʪʴ ʛʘʨʤʦʥʠʯʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʇʦʵʪʦʤʫ ʚʘʞʥʝʡʰʠʤ ʦʨʛʘʥʠʟʫʶ-
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ʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʬʦʨʤʳ, ʧʨʠʜʘʶʱʠʤ ʧʨʦʠʟʚʝʜʝʥʠʶ ʝʜʠʥʩʪʚʦ ʠ ʮʝʣʴʥʦʩʪʴ, ʩʦʧʦʜ-

ʯʠʥʷʶʱʠʤ ʝʛʦ ʵʣʝʤʝʥʪʳ ʜʨʫʛ ʜʨʫʛʫ ʠ ʮʝʣʦʤʫ, ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʟʠʮʠʷè [2, ʩ. 165].2ʂʘʞʜʘʷ ʜʝʪʘʣʴ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʦʜʯʠʥʝʥʘ ʨʘʩʢʨʳʪʠʶ ʛʣʘʚʥʦʛʦ ʚ ʢʘʨʪʠʥʝ. ɼʝʢʦʨʘʪʠʚʥʦʩʪʴ ʠ ʜʨʦʙʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʚʦʧʠʩ-

ʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʣʠʰʘʶʪ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ, ʠ ʢʘʨʪʠʥʘ ʣʠʰʘʝʪʩʷ ʮʝʥʪʨʘ ʢʦʤʧʦʟʠʮʠʠ. 

ʌʘʢʪʫʨʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʚʦʧʠʩʠ ï ʧʦʧʫʣʷʨʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʠʝʤ, ʥʦ ʦʥ ʦʧʘʩʝʥ ʪʝʤ, ʯʪʦ ʯʝʨʝʟ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʢʨʘʩʦʯʥʳʡ ʩʣʦʡ ʤʦʞʝʪ ʠʣʠ ʧʦʪʨʝʩʢʘʪʴʩʷ, ʠʣʠ ʦʩʳʧʘʪʴʩʷ. ʄʘʩʪʝʨʘ ʕʧʦʭʠ ɺʦʟʨʦʞʜʝ-

ʥʠʷ ʦʪ ʥʝʜʝʣʠ ʜʦ ʤʝʩʷʮʘ ʚʳʩʫʰʠʚʘʣʠ ʢʘʞʜʳʡ ʠʟ ʞʠʚʦʧʠʩʥʳʭ ʩʣʦʝʚ. ʇʦʧʫʣʷʨʥʘ ʩʪʘʣʘ ʠ ʞʠʚʦʧʠʩʴ ʤʘ-

ʩʪʠʭʠʥʦʤ, ʥʦ ʨʝʜʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʭʫʜʦʞʥʠʢʠ ʚʳʜʝʨʞʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʝ ʚʨʝʤʷ ʜʣʷ ʧʨʦʩʫʰʢʠ ʢʘʞʜʦʛʦ 

ʠʟ ʩʣʦʝʚ ʤʝʞʜʫ ʩʝʘʥʩʘʤʠ. ʊʝʭʥʦʣʦʛʠʶ ʞʠʚʦʧʠʩʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʧʨʠ ʨʘʙʦʪʝ ʣʶʙʳʤ ʠʟ ʞʠʚʦ-

ʧʠʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʙʝʩʝʜʝ ʩ ʨʝʩʪʘʚʨʘʪʦʨʦʤ, ʙʳʣ ʫʜʠʚʣʝʥ ʧʨʠʟʥʘʥʠʝʤ, ʪʦʛʦ, ʯʪʦ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʴʰʝ 

ʚʨʝʤʝʥʠ ʟʘʥʠʤʘʪʴʩʷ ʨʝʩʪʘʚʨʘʮʠʝʡ ʢʘʨʪʠʥ, ʥʘʧʠʩʘʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʥʝʞʝʣʠ ʩ ʧʨʦʠʟʚʝʜʝʥʠ-

ʷʤʠ çʉʪʘʨʳʭ ʤʘʩʪʝʨʦʚè, ʢʦʪʦʨʳʝ ʧʠʩʘʣʠ ʛʣʘʜʢʦ, ʣʝʩʩʠʨʦʚʢʘʤʠ. ʇʨʦʰʣʦ ʧʷʪʴʩʦʪ ʣʝʪ ʠ ʢʘʨʪʠʥʳ ʩʦʭʨʘ-

ʥʠʣʠʩʴ. ʈʝʤʙʨʘʥʜʪ ʚ ʧʦʩʣʝʜʥʠʭ ʩʚʦʠʭ ʨʘʙʦʪʘʭ, ʠʩʧʦʣʴʟʦʚʘʣ ʵʬʬʝʢʪʳ ʬʘʢʪʫʨʳ ʠ ʧʨʠʤʝʥʠʣ ʧʘʩʪʦʟʥʫʶ 

ʞʠʚʦʧʠʩʴ. ʅʦ ʩʜʝʣʘʥʦ ʵʪʦ ʪʝʭʥʠʯʥʦ ï ʚʩʷ ʨʘʙʦʪʘ ʥʘʧʠʩʘʥʘ ʣʝʩʩʠʨʦʚʢʘʤʠ, ʘ ʥʘ ʩʚʝʪʫ, ʥʘ ʧʝʨʝʜʥʝʤ ʧʣʘʥʝ 

ʨʫʢʠ ʠ ʯʘʩʪʠ ʣʠʮʘ, ʥʘʧʠʩʘʥʳ ʧʘʩʪʦʟʥʦ. ʊʘʢ ʥʘʧʠʩʘʥʳ ʧʦʨʪʨʝʪʳ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ ʦʜʠʥ ʠʟ ʧʦʩʣʝʜʥʠʭ 

ʰʝʜʝʚʨʦʚ ʤʘʩʪʝʨʘ ï çɺʦʟʚʨʘʱʝʥʠʝ ʙʣʫʜʥʦʛʦ ʩʳʥʘè (ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ ʵʪʠʤ ʩʦʢʨʦʚʠʱʝʤ ʠ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʝʥʘʭ ʕʨʤʠʪʘʞʘ). ʍʫʜʦʞʥʠʢ ʉʨʝʜʥʝʚʝʢʦʚʴʷ ʥʝ ʤʦʛ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʙʝʟʜʫʤʥʦ ʨʘʩʭʦʜʦʚʘʪʴ 

ʢʨʘʩʢʠ. ʆʥ ʪʨʝʧʝʪʥʦ ʢ ʥʠʤ ʦʪʥʦʩʠʣʩʷ, ʪ.ʢ. ʩʪʦʠʣʠ ʥʝʢʦʪʦʨʳʝ ʮʚʝʪʘ ʙʝʟʫʤʥʦ ʜʦʨʦʛʦ, ʘ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʙʳʣ ʪʨʫʜʦʝʤʦʢ. ɻʦʣʫʙʘʷ ʢʨʘʩʢʘ çʣʘʟʫʨʠʪè ʜʦʩʪʘʚʣʷʣʘʩʴ ʠʟ ɸʬʛʘʥʠʩʪʘʥʘ ʠ ʦʙʤʝʥʠʚʘʣʘʩʴ ʥʘ ʚʝʩ 

ʟʦʣʦʪʘ. ʉʣʦʞʥʘ ʙʳʣʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʢʨʘʩʥʦʡ ʢʨʘʩʢʠ ʠ ʠʟʫʤʨʫʜʥʦʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʢʨʘʩʦʢ ʙʳʣʦ ʜʘʞʝ ʦʧʘʩʥʦ, ʪʘʢ ʢʘʢ ʚ ʩʦʩʪʘʚʝ ʢʨʘʩʠʪʝʣʷ ʙʳʣ ʤʳʰʴʷʢ. ʊʝʧʝʨʴ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʢʨʘʩʦʢ ʧʦʟʚʦʣʠʣʦ ʰʧʘʪʝʣʝʤ ʥʘʥʦʩʠʪʴ ʝʝ ʥʘ ʭʦʣʩʪ.  

ɺ ʞʠʚʦʧʠʩʠ ʚʘʞʝʥ ʢʦʣʦʨʠʪ. ʅʦ ʦʥ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʥʘʩʪʨʦʝʥʠʷ, ʦʙʨʘʟʘ, 

ʠʜʝʠ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɺ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʞʠʚʦʧʠʩʠ ʮʚʝʪ ʩʘʤ ʧʦ ʩʝʙʝ ʚʪʦʨʠʯʝʥ. ʉʝʡʯʘʩ ʤʦʞʥʦ ʩʣʳʰʘʪʴ 

ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʛʣʘʚʝʥʩʪʚʝ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʥʝʦʙʳʯʥʳʭ ʩʦʯʝʪʘʥʠʡ ʢʦʣʦʨʠʪʘ ʠʣʠ ʫʪʚʝʨ-

ʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʮʚʝʪ ʛʣʘʚʝʥʩʪʚʫʝʪ ʚ ʞʠʚʦʧʠʩʠ. 

ɸʢʘʜʝʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, çʰʢʦʣʘè ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʛʨʘʤʦʪʳ ʙʫʜʫʪ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʭʫʜʦʞʥʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ. ʕʪʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʷʚʣʷʶʪʩʷ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʳʤʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʚʩʝʛʜʘ ʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʨʘʙʦʪʫ 

ʩʘʤʦʜʝʷʪʝʣʴʥʦʛʦ ʭʫʜʦʞʥʠʢʘ ʠ ʭʫʜʦʞʥʠʢʘ ï ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʚ ʵʢʩʧʦʟʠʮʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. ɸ ʧʦʥʷ-

ʪʠʷ ʪʚʦʨʯʝʩʢʘʷ ʠ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʞʠʚʦʧʠʩʴ ʜʦʣʞʥʳ ʥʝ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʨʫʛ ʜʨʫʛʫ, ʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʨʘʟ-

ʨʳʚʥʦʤ ʝʜʠʥʩʪʚʝ. ʀ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʬʦʨʤ, ʢʦʛʜʘ ʢʘʞʜʳʡ ʠʟ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʠʰʝʪ ʫʯʝʙ-

ʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ çɸʢʘʜʝʤʠʯʝʩʢʘʷ ʞʠʚʦʧʠʩʴè, ʤʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ. ɺʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʭʫʜʦʞʥʠʢʘ-ʧʝʜʘʛʦʛʘ. çɺʩʝ ʵʪʦ ʩʪʘʚʠʪ ʥʦʚʳʝ ʩʝʨʴʝʟʥʳʝ ʟʘʜʘʯʠ ʧʝʨʝʜ 

ʚʳʩʰʝʡ ʰʢʦʣʦʡ ʚ ʧʣʘʥʝ ʚʩʝʤʝʨʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠʟʦʙʨʘ-

ʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪʚ 

ʣʠʯʥʦʩʪʠ ʫʯʠʪʝʣʷè [3, ʩ. 157]. ʆʪ ʥʝʛʦ ʟʘʚʠʩʠʪ ʩʦʭʨʘʥʝʥʠʝ ʪʨʘʜʠʮʠʡ ʨʫʩʩʢʦʡ ʨʝʘʣʠʩʪʠʯʝʩʢʦʡ ʰʢʦʣʳ. 

çʇʦʵʪʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʜʦʣʞʝʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʪʘʪʴ ʧʨʦʚʦʜʥʠʢʦʤ ʚ ʤʠʨ ʠʩʢʫʩʩʪʚʘ 

ʠ ʪʚʦʨʯʝʩʪʚʘè [4, ʩ. 35].  

ʉʦʭʨʘʥʠʪ ʣʠ ʈʦʩʩʠʷ ʩʚʦʶ ʩʘʤʦʙʳʪʥʦʩʪʴ ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʩ 

ʦʛʣʷʜʢʦʡ ʠ ʨʘʚʥʝʥʠʝʤ ʥʘ ɽʚʨʦʧʫ, ʚ ʨʫʩʣʝ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ? ɹʳʣʠ ʇʝʪʨʦʚʩʢʠʝ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʥʘʤ 

ʤʥʦʛʦʤʫ ʥʘʜʦ ʙʳʣʦ ʫ ʥʠʭ ʧʦʫʯʠʪʴʩʷ, ʥʦ ʪʝʧʝʨʴ ʥʘʜʦ ʦʪʥʝʩʪʠʩʴ ʢʨʠʪʠʯʥʦ ʢ ʛʣʦʙʘʣʴʥʦʡ ʧʦʧ-ʢʫʣʴʪʫʨʝ 

ʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʙʦʛʘʪʦʝ ʥʘʩʣʝʜʠʝ ʨʫʩʩʢʦʡ ʢʣʘʩʩʠʢʠ, ʩʦʭʨʘʥʠʪʴ ʨʝʘʣʠʩʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʦʢʨʫʞʘʶ-

ʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 
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ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ // ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʢʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. 2016.  ̄11-1. ʉ. 157ï160. 

4. ʇʦʣʳʥʩʢʘʷ ʀ.ʅ., ʅʠʢʦʥʦʚʘ ɸ.ʀ. ʆʙʫʯʝʥʠʝ ʧʨʘʚʠʣʘʤ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʝʡʟʘʞʝ // ɺʳʩʰʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʝʛʦʜʥʷ. 2019.  ̄1. ʉ. 33ï35.  
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ʖ.ɺ. ɻʘʣʫʟʘ, ʅ.ʅ. ʃʦʟʦʚʘʷ 
ʉʫʨʛʫʪ, ʉʫʨʛʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

ʇɽʏɸʊʅʆɻʆ ʀɿɼɸʅʀʗ 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʝʯʘʪʥʦʛʦ ʠʟʜʘʥʠʷ. ɺ ʪʝʢʩʪʝ 

ʨʘʩʢʨʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʫʥʢʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʘ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʮʚʝʪʘ 

ʠ ʬʦʨʤʳ ʥʘ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʵʪʘʧʳ ʜʦʧʝʯʘʪʥʦʡ ʠ ʧʝʯʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʟʘʡʥ-ʧʨʦʝʢʪ, ʧʝʯʘʪʥʦʝ ʠʟʜʘʥʠʝ, ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ, ʮʚʝʪ, ʰʨʠʬʪ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʚʝʨʩʪʢʘ. 

 

ɻʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ï ʵʪʦ ʥʝʚʝʨʙʘʣʴʥʳʡ ʩʧʦʩʦʙ ʦʙʱʝʥʠʷ ʩ ʣʶʜʴʤʠ. ʆʢʦʣʦ 

80% ʠʥʬʦʨʤʘʮʠʠ ʤʳ ʧʦʣʫʯʘʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʪʝʤʘ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʧʝʯʘʪʥʦʛʦ ʠʟʜʘʥʠʷ ʪʘʢ ʚʘʞʥʘ. ʉʪʦʠʪ ʥʘʯʘʪʴ ʩ ʪʦʛʦ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʘʤʦ ʧʦʥʷʪʠʝ çʧʝʯʘʪʥʦʝ 

ʠʟʜʘʥʠʝè. ʇʝʯʘʪʥʦʝ ʠʟʜʘʥʠʝ ï ʵʪʦ ʠʟʜʘʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʧʝʯʘʪʘʥʠʝʤ ʠʣʠ ʪʠʩʥʝʥʠʝʤ, ʧʦʣʠʛʨʘʬʠʯʝʩʢʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʬʦʨʤʣʝʥʥʦʝ. ʉʦʩʪʘʚʣʷʶʱʘʷ ʜʠʟʘʡʥʘ ʚ ʧʝʯʘʪʥʦʤ ʠʟʜʘʥʠʠ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʫʶ ʧʦʟʠ-

ʮʠʶ, ʪʘʢ ʢʘʢ ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʝʛʦ ʟʘʚʠʩʠʪ, ʙʫʜʝʪ ʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʨʦʩʦʤ ʧʨʦʜʫʢʮʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʫʥʢʪʳ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʘ ʠʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʥʠʤʘʥʠʷ: 1) ʢʘʯʝʩʪʚʝʥʥʘʷ ʧʦʜʘʯʘ 

ʠʥʬʦʨʤʘʮʠʠ; 2) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʜʫʣʴʥʦʡ ʩʝʪʢʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʨʘʟʤʝʩʪʠʪʴ ʪʝʢʩʪ ʠ ʜʨʫʛʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʥʘ ʩʪʨʘʥʠʮʝ ʠʟʜʘʥʠʷ; 3) ʨʘʟʨʘʙʦʪʢʘ ʠʣʣʶʩʪʨʘʪʠʚʥʳʭ ʢʦʤʧʦʟʠʮʠʡ; 4) ʰʨʠʬʪʦʚʦʝ ʠ ʦʨʥʘʤʝʥ-

ʪʘʣʴʥʦ-ʜʝʢʦʨʘʪʠʚʥʦʝ ʦʬʦʨʤʣʝʥʠʝ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʜʠʟʘʡʥʝʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʚʠʜʦ-ʪʠʧʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʧʝʮʠʬʠʢʝ ʧʝʯʘʪʥʦʛʦ ʠʟʜʘʥʠʷ, ʚ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ (ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ). ʎʝʣʝʚʘʷ ʘʫʜʠʪʦ-

ʨʠʷ ï ʵʪʦ ʯʘʩʪʴ ʘʫʜʠʪʦʨʠʠ, ʦʙʲʝʜʠʥʝʥʥʘʷ ʦʙʱʠʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʢʫʣʴʪʫʨ-

ʥʳʤʠ ʚʢʫʩʘʤʠ, ʥʘ ʢʦʪʦʨʫʶ ʨʘʩʩʯʠʪʳʚʘʶʪ ʩʦʟʜʘʪʝʣʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʆʪ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʢʦʥʮʝʧʮʠʷ ʙʫʜʫʱʝʛʦ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʢʫʩʦʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʭ ʯʠʪʘʪʝʣʝʡ. ɺʳʙʦʨ ʦʙʱʝʡ ʠʜʝʠ ʤʥʦʛʦʩʪʨʘʥʠʯʥʦʛʦ ʠʟʜʘʥʠʷ ï ʵʪʦ ʧʝʨʚʦʩʪʝʧʝʥʥʘʷ ʟʘʜʘʯʘ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʜʠʟʘʡʥʘ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ, ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʠʟʫʯʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʨʘʙʦʪʘ, ʙʫʜʝʪ ʩʦʟʜʘʥʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ. ʉ ʧʦ-

ʤʦʱʴʶ ʤʦʜʫʣʴʥʦʡ ʩʝʪʢʠ ʩʦʟʜʘʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴ ʬʦʨʤʳ, ʝʜʠʥʩʪʚʦ ʠ ʭʘʨʘʢʪʝʨ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʥʠʶ. ʈʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʪʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʯʘʪʥʦʤʫ ʠʟ-

ʜʘʥʠʶ, ʢʘʢ: ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʵʩʪʝʪʠʯʥʦʩʪʴ, ʣʝʛʢʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɺʳʙʦʨ ʬʦʨʤʘʪʘ ʠʟʜʘ-

ʥʠʷ ʪʘʢ ʞʝ ʩʦʧʫʪʩʪʚʫʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʘʫʜʠʪʦʨʠʠ, ʪʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʙʣʦʯʥʦʝ 

ʨʘʟʤʝʱʝʥʠʝ ʩ ʟʘʛʦʣʦʚʢʘʤʠ, ʵʧʠʛʨʘʬʘʤʠ ʠ ʚʩʪʘʚʢʘʤʠ ʪʨʝʙʫʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʠ ʣʦʛʠʯʝʩʢʦʛʦ ʜʠʟʘʡ-

ʥʝʨʩʢʦʛʦ ʨʝʰʝʥʠʷ. 

ʍʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʝʯʘʪʥʦʛʦ ʠʟʜʘʥʠʷ ʟʘʥʠʤʘʝʪ ʪʘʢʞʝ 

ʚʘʞʥʫʶ ʨʦʣʴ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʦʛʦ ʧʦʥʷʪʠʷ ʢʘʢ çʵʩʪʝʪʠʢʘè ʯʝʣʦʚʝʢ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʠʟʜʝʣʠʝ 

ʠ ʚʠʟʫʘʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʥʠʤ. ʆʪ ʪʦʛʦ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ (ʧʨʠ ʫʯʝʪʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ) 

ʠʟʜʝʣʠʝ ʙʫʜʝʪ ʵʩʪʝʪʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʦ ʠ ʧʨʦʛʨʝʩʩʠʚʥʦ, ʟʘʚʠʩʠʪ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʦʪʥʦʰʝ-

ʥʠʝ ʢ ʥʝʤʫ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ ʚ ʮʝʣʦʤ. ɼʘʥʥʫʶ ʛʨʫʧʧʫ ʚʦʟʛʣʘʚʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʠʨ-

ʤʝʥʥʳʡ ʩʪʠʣʴ ʧʨʦʜʫʢʮʠʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʪʦʨʦʛʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: ʰʨʠʬʪ, ʮʚʝʪ, ʘʚʪʦʨʩʢʠʝ ʠʣʣʶʩʪʨʘ-

ʮʠʠ. ʐʨʠʬʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʪʝʢʩʪʦʚʦʛʦ ʥʘʩʳʱʝʥʠʷ, ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʬʦʨʤʣʝʥʠʠ ʦʙʣʦʞʢʠ, 

ʚʳʧʦʣʥʷʷ ʬʫʥʢʮʠʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʧʝʯʘʪʥʳʝ ʠʟʜʘʥʠʷ 

ʯʘʩʪʦ ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʶʪ ʩ ʧʦʜʘʯʝʡ ʠ ʢʦʤʧʦʟʠʮʠʝʡ ʰʨʠʬʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɿʘʢʣʶʯʘʝʪʩʷ ʵʪʦ ʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚ ʚ ʟʘʛʦʣʦʚʢʘʭ, ʧʦʜʧʠʩʷʭ. ʇʨʠ ʚʳʙʦʨʝ ʦʩʥʦʚʥʦʛʦ ʰʨʠʬʪʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳ-

ʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʥʦ ʠ ʤʘʪʝʨʠʘʣʘ ʧʨʦʜʫʢʮʠʠ: ʬʘʢʪʫʨʫ ʠ ʮʚʝʪ ʧʦʚʝʨʭʥʦ-

ʩʪʠ. ʉʦʙʣʶʜʘʷ ʜʘʥʥʳʝ ʪʠʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʜʠʟʘʡʥʝʨ ʧʨʦʝʢʪʠʨʫʝʪ ʫʩʧʝʰʥʦʝ ʠʟʜʘʥʠʝ.  

ʉʣʝʜʫʶʱʠʤ ʩʝʛʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʪʘʢ ʞʝ ʦʪʚʝʯʘʝʪ ʟʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʧʝʯʘʪʥʦʤ ʠʟʜʘʥʠʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʮʚʝʪ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʢʦʤʤʫ-

ʥʠʢʘʪʠʚʥʫʶ, ʩʠʤʚʦʣʠʯʝʩʢʫʶ (ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ) ʠ ʚʳʨʘʟʠʪʝʣʴʥʫʶ (ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʠ ʵʩʪʝʪʠʯʝʩʢʫʶ). 

ɼʣʷ ʯʠʪʘʪʝʣʷ ʮʚʝʪ ʷʚʣʷʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʠʤ ʜʠʟʘʡʥʝʨ ʚʳʜʝʣʷʝʪ ʚʘʞʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʙʣʦʢʠ ʠʣʠ ʪʦ, ʢ ʯʝʤʫ ʞʝʣʘʝʪ ʫʜʝʣʠʪʴ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʠʤʚʦʣʠʯʝʩʢʫʶ 
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ʬʫʥʢʮʠʶ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʛʣʘʟ ʠ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʩʚʦʡʩʪʚʝʥʥʦ ʬʠʟʠʯʝʩʢʦʝ, ʫʤʩʪʚʝʥʥʦʝ ʠ ʵʤʦ-

ʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʮʚʝʪʘ, ʟʥʘʯʠʪ, ʮʚʝʪʘ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ. ʇʦʣʫʯʝʥʠʝ ʛʘʨʤʦʥʠʯʥʦʛʦ ʮʚʝʪʦʚʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʦʥʦʚ ʩʦʜʝʨʞʘʥʠʶ ʠʟʜʘʥʠʷ, ʝʛʦ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʆʪ ʪʠʧʘ ʠʟ-

ʜʘʥʠʷ ʟʘʚʠʩʠʪ ʧʨʦʷʚʣʝʥʠʝ ʬʫʥʢʮʠʡ ʮʚʝʪʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢ ʞʝ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ. ɸʚʪʦʨʩʢʠʝ 

ʠʣʣʶʩʪʨʘʮʠʠ ʪʘʢ ʞʝ ʜʦʧʦʣʥʷʶʪ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʠʟʘʡʥʝʨʘ ʠ ʜʦʣʞʥʳ ʩʦʯʝʪʘʪʴʩʷ ʩ ʬʠʨʤʝʥ-

ʥʳʤʠ ʪʦʥʘʤʠ ʠ ʰʨʠʬʪʦʤ. ʌʦʨʤʘ ʣʠʥʠʡ ʚ ʠʣʣʶʩʪʨʘʮʠʠ ʟʘʯʘʩʪʫʶ ʧʦʚʪʦʨʷʝʪ ʬʦʨʤʫ ʙʫʢʚ ʠ ʣʠʥʠʠ ʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʦʩʠʪʴ ʧʝʯʘʪʥʦʝ ʠʟʜʘʥʠʝ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʩʪʠʣʶ. 

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʝʯʘʪʥʦʛʦ ʠʟʜʘʥʠʷ ï ʚʝʨʩʪʢʘ. ɺʝʨʩʪʢʘ ï ʵʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʪʝʢʩʪʘ, ʟʘʛʦʣʦʚʢʦʚ, ʠʟʦʙʨʘʞʝʥʠʡ, ʪʘʙʣʠʮ) ʥʘ ʩʪʨʘʥʠʮʝ ʜʦʢʫʤʝʥʪʘ. ɼʘʥʥʳʡ ʧʨʦ-

ʮʝʩʩ, ʩ ʫʯʝʪʦʤ ʜʠʟʘʡʥʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʟʜʘʥʠʷ ʬʦʨʤʠʨʫʝʪ ʚʝʩʴ ʩʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʮʝʣʦʩʪʥʫʶ ʢʘʨ-

ʪʠʥʫ. ʊʘʢ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴʥʘʷ ʩʝʪʢʘ, ʦ ʢʦʪʦʨʦʡ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ. ʇʨʠʤʝʨʦʤ ʫʜʘʯʥʦʛʦ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʪʨʘʥʠʮʝ ʤʥʦʛʦʩʪʨʘʥʠʯʥʳʭ ʠʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʫʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʣʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʦʣʝʡ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʝʪʢʘ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ 

ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʨʠʩʫʥʢʦʚ, ʩʭʝʤ, ʪʝʢʩʪʦʚ ʠ ʟʘʛʦʣʦʚʢʦʚ. ʇʦʜʛʦʪʦʚʢʘ ʢ 

ʧʝʯʘʪʠ ʠʟʜʘʥʠʷ ʪʘʢ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʚʝʨʩʪʢʠ, ʪʘʢ ʢʘʢ ʤʘʢʝʪ ʠʟʜʘʥʠʷ ʨʝʜʘʢʪʠʨʫʝʪʩʷ ʩʦʛʣʘʩʥʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʝʯʘʪʠ. ʉʦʟʜʘʶʪʩʷ ʧʨʠʧʫʩʢʠ ʥʘ ʦʙʨʝʟʢʫ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ, ʯʪʦʙʳ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝʪʦʯʥʦʡ ʦʙʨʝʟʢʠ. ɺʩʝ ʰʨʠʬʪʳ ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʚ ʢʨʠʚʳʝ, ʘ 

ʮʚʝʪʥʳʝ ʨʘʩʪʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʟʘʣʠʚʢʠ ʠ ʘʙʨʠʩʳ ʚʩʝʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʝʨʝʚʦʜʷʪ ʚ ʮʚʝ-

ʪʦʚʫʶ ʤʦʜʝʣʴ CMYK. ɻʦʪʦʚʳʡ ʜʣʷ ʧʝʯʘʪʠ ʤʘʢʝʪ ʩ ʧʨʠʧʫʩʢʘʤʠ ʥʘ ʦʙʨʝʟʢʫ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʣʠʩʪʝ 

ʙʫʤʘʛʠ, ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʤʘʨʢʝʨʘ ʜʣʷ ʦʙʨʝʟʢʠ, ʤʦʥʪʘʞʥʳʝ ʰʢʘʣʳ, ʫʯʠʪʳʚʘʶʪʩʷ ʪʠʨʘʞʠ. ʇʦʜʛʦʪʦʚʣʝʥ-

ʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʬʘʡʣ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʝʯʘʪʥʦʛʦ ʠʟʜʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʭʝʤʘʭ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʠʟʜʘʥʠʝʤ ʜʦʧʝʯʘʪʥʳʭ ʠ ʧʝʯʘʪʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʘʢ ʜʣʷ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ʜʠʟʘʡʥʝʨ ʧʨʦʠʟʚʦʜʠʪ ʘʥʘ-

ʣʠʟ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʙʫʜʫʱʝʛʦ ʠʟʜʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʠʩʢ ʢʦʥʮʝʧʮʠʠ, 

ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ, ʰʨʠʬʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʚʝʨʩʪʢʠ ʤʘʢʝʪʘ ʠʟʜʘʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʩʦʟʜʘʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʩ ʫʯʝʪʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʝʯʘʪʠ. ʋʩʧʝʰʥʳʡ ʜʠʟʘʡʥ ʧʝʯʘʪʥʦʛʦ ʠʟʜʘʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘ-

ʚʠʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʰʨʠʬʪʦʚʳʭ ʥʘʯʝʨʪʘʥʠʡ, ʛʨʘʤʦʪʥʦʛʦ ʥʘʙʦʨʘ ʠ ʚʝʨʩʪʢʠ, ʩʦʙʣʶʜʘʶʱʝʡ ʪʠʧʦʛʨʘʬʠ-

ʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ. 
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ɸ.ɺ. ɻʦʣʦʩʘʡ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʍɸʈɸʂʊɽʈʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ 

ʄɽʊʆɼʀʂʀ ʆɹʋʏɽʅʀʗ ʉʊʋɼɽʅʊʆɺ  
ɺ ʍʋɼʆɾɽʉʊɺɽʅʅʓʍ ɺʋɿɸʍ ʈʀʉʋʅʂʋ 

ʇʆʈʊʈɽʊɸ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʤʫ ʨʠ-

ʩʫʥʢʫ. ʇʫʙʣʠʢʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʳʭ ʚʫʟʘʭ ʧʦʨʪʨʝʪʥʦʤʫ ʨʠʩʫʥʢʫ ʠ ʧʝʨʝʜʘʯʠ ʟʨʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʘ, ʠʟʦʙʨʘʞʘʝʤʦʡ ʥʘʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ; ʩʪʫʜʝʥʪʳ; ʢʦʤʧʦʟʠʮʠʷ; ʧʦʨʪʨʝʪ; ʦʙʨʘʟ; ʧʨʦʩʪʨʘʥʩʪʚʦ; ʬʦʨʤʘ; ʚʳʨʘʟʠʪʝʣʴ-

ʥʦʩʪʴ; ʧʨʦʧʦʨʮʠʠ; ʨʠʪʤ; ʮʝʣʦʩʪʥʦʩʪʴ. 

 

ʈʠʩʫʥʦʢ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠ-

ʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʨʠʩʦʚʘʥʠʷ, ʧʦʟʥʘʶʪʩʷ ʦʙʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʪʠʛʘʝʪʩʷ 

ʵʩʪʝʪʠʯʝʩʢʠʡ ʩʤʳʩʣ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʩʪʨʦʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʦʙʨʘʟʥʦʝ 

ʤʳʰʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ, ʨʘʩʰʠʨʷʝʪʩʷ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ. çʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʧʦʜʛʦʪʦʚʢʠ ʯʝʨʝʟ ʦʩʚʦʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʥʮʠ-

ʧʦʚ ʨʘʙʦʪʳ ʥʘʜ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʨʠʩʫʥʢʦʤ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʥʘʧʨʘʚʣʝʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʦʩʚʦ-

ʝʥʠʝ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʥʘʜ ʨʠʩʫʥʢʦʤè [4, ʩ. 363]. ʇʦʵʪʦʤʫ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʠʤʝʥʥʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ 

ʨʘʟʚʠʚʘʪʴ ʨʘʟʥʦʧʣʘʥʦʚʳʝ ʦʙʨʘʟʳ-ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʫʤʝʥʠʡ ʨʠʩʦʚʘʥʠʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ʂʦʛʜʘ ʫ ʩʪʫʜʝʥʪʦʚ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʨʠʩʦʚʘʥʠʷ ʥʘʪʶʨʤʦʨʪʘ, 

ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʢʘʥʯʠʚʘʶʪ ʨʠʩʦʚʘʥʠʝ ʛʠʧʩʦʚʳʭ ʩʣʝʧʢʦʚ ʠ ʧʝʨʝʭʦʜʷʪ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ 

ʦʙʫʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʩʪʠʞʝʥʠʝʤ ʩʧʝʮʠʬʠʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʨʘʟʘ ʯʝʣʦʚʝʢʘ. 

ɿʘʜʘʯʠ: 

- ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʩʦʦʪʥʦʩʠʪʴ ʫʤʦʟʨʠʪʝʣʴʥʳʡ ʦʙʨʘʟ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ 
ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ; 

- ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʩʧʨʠʷʪʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʠʟʦʙʨʘʟʠʪʝʣʴ-
ʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ. 

ɺʘʞʥʦ ʙʳʣʦ ʚʳʷʩʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʦʩʦʟʥʘʥʥʦ ʩʪʫʜʝʥʪʳ ʩʚʷʟʳʚʘʶʪ ʚʳʙʨʘʥʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʩ ʢʦʤ-

ʧʦʟʠʮʠʦʥʥʳʤ ʨʝʰʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʥʘʩʢʦʣʴʢʦ ʮʝʣʦʩʪʥʦ ʚʦʩʧʨʠʥʠʤʘʶʪ ʧʣʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʜʘʥʥʦʡ ʛʦ-

ʣʦʚʳ ʠ ʦʩʚʘʠʚʘʶʪ ʛʣʫʙʠʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʣʠʩʪʘ. 

ɸʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʨʠʩʦʚʘʥʠʷ ʠ ʟʘʢʦʥʯʝʥʥʳʭ ʨʠʩʫʥʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ: 

- ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʩʨʘʟʫ ʧʨʠʩʪʫʧʠʣʠ ʢ ʣʠʥʝʡʥʦʤʫ ʧʦʩʪʨʦʝʥʠʶ ʛʠʧʩʦʚʦʡ ʛʦʣʦʚʳ, ʥʝ ʫʜʝ-

ʣʷʷ ʚʥʠʤʘʥʠʷ ʚʳʙʦʨʫ ʪʦʯʢʠ ʟʨʝʥʠʷ; 

- ʥʘʤʝʪʠʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʛʦʣʦʚʳ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʠʩʫʶʱʠʭ ʩʨʘʟʫ ʧʝʨʝʭʦʜʠʪ ʢ 
ʨʠʩʦʚʘʥʠʶ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʤʦʜʝʣʠ (ʛʣʘʟʘ, ʥʦʩ, ʫʰʠ), ʟʘʯʘʩʪʫʶ ʥʝ ʩʚʷʟʳʚʘʷ ʠʭ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʢʦʥ-

ʢʨʝʪʥʳʤ ʟʘʤʳʩʣʦʤ. ʂʦʥʪʫʨʥʘʷ ʣʠʥʠʷ ʧʨʝʜʤʝʪʦʚ ʠ ʣʠʥʠʠ ʧʦʩʪʨʦʝʥʠʷ ʥʝ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʪʘʣʝʡ ʛʦʣʦʚʳ; 

- ʪʦʥʘʣʴʥʳʡ ʨʘʟʙʦʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤ ʢʦʥʪʨʘʩʪʦʤ ʪʝʤʥʳʭ ʠ ʩʚʝʪʣʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʶʘʥʩʠʨʦʚʢʘ ʪʦʥʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ; 

- ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʘʥʘʣʠʟʝ ʢʘʞʜʦʡ ʜʝʪʘʣʠ ʠ ʧʨʦ-

ʨʠʩʦʚʢʝ ʠʭ ʬʦʨʤ; 

- ʚʦʩʧʨʠʷʪʠʝ ʤʦʜʝʣʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʳʷʚʣʝʥʠʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ï ʚʳʩʦʪʳ, ʰʠʨʠʥʳ; 

- ʨʝʰʝʥʠʝ ʛʣʫʙʠʥʳ ʥʝ ʧʦʣʫʯʠʣʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʢʨʳʪʠʷ; 

- ʟʨʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʢʦʤʧʦʟʠʮʠʠ ʥʝ ʘʢʮʝʥʪʠʨʦʚʘʥ (ʥʝ ʧʦʜʯʝʨʢʥʫʪʳ ʛʣʘʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦ-
ʜʝʣʠ); 

- ʥʝ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʦʥʪʨʘʩʪʳ, ʘ ʪʘʢʞʝ ʥʶʘʥʩʠʨʦʚʢʘ ʪʦʥʘʣʴʥʳʭ ʦʪʥʦ-

ʰʝʥʠʡ. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʚʦʩʧʨʠʷʪʠʷ ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʦʙʱʝʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʧʝʯʘʪʣʝʥʠʷ, ʦʪ ʚʳʜʝ-

ʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʢʦʥʪʨʘʩʪʦʚ ʢ ʚʦʩʧʨʠʷʪʠʶ ʜʝʪʘʣʝʡ ʠ ʯʘʩʪʥʦʩʪʝʡ, ʢ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʩ ʮʝʣʦʩʪʥʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʦʙʨʘʟʘʤ ʠ ʧʦʣʫʯʝʥʠʶ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʦʜʝʣʠ.  

ʆʙʦʙʱʝʥʥʳʡ ʦʙʨʘʟ ʤʦʜʝʣʠ ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 

ʧʦʟʥʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʜʝʪʘʣʝʡ ʩ ʚʳʷʚʣʝʥʠʝʤ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʟʥʘʯʝʥʠʡ ʚ ʮʝʣʦʩʪʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ 

ʠ ʧʦʜʯʝʨʢʠʚʘʥʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʘʢʦʥʯʝʥʥʳʡ ʨʠʩʫʥʦʢ ʚ ʤʘʪʝʨʠʘʣʝ, ʧʨʦʮʝʩʩ ʨʠʩʦʚʘʥʠʷ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʟʘʜʘʯʘʤʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʧʨʦʧʦʨʮʠʠ, ʢʦʥʩʪʨʫʢʮʠʷ, ʪʦʥʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ), 

ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʦʙʫʯʝʥʠʷ. ʇʨʦʮʝʩʩ ʨʠʩʦʚʘʥʠʷ ʟʘʯʘʩʪʫʶ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʚʳʷʚʣʝʥʠʠ ʣʠʥʠʡ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ ʠ ʜʝʪʘʣʝʡ, ʟʘʪʝʤ ʧʨʦʨʠʩʦʚʳʚʘʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ ʦʪʜʝʣʴʥʳʝ ʜʝʪʘʣʠ 

ʛʦʣʦʚʳ, ʙʝʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʦʙʱʝʡ ʤʘʩʩʦʡ ʛʦʣʦʚʳ. çʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʯʝʙʥʳʝ 

ʨʘʙʦʪʳ ʩʪʘʣʠ ʚʳʧʦʣʥʷʪʴʩʷ ʪʦʨʦʧʣʠʚʦ, ʙʝʟ ʜʦʣʞʥʦʡ ʧʨʦʨʘʙʦʪʢʠ, ʪʘʢ ʢʘʢ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʘʢʘ-

ʜʝʤʠʯʝʩʢʠʭ ʯʘʩʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʥʘʚʳʢʠ ʥʝ ʫʩʧʝʚʘʶʪ ʟʘʢʨʝʧʠʪʴʩʷ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʶʪʩʷ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʇʨʠ 

ʩʦʟʜʘʥʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʩʪʠʣʠʟʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʷ ʨʝʘʣʠʩʪʠʯʝ-

ʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘè [1, ʩ. 158].  

ʀʤʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʦʨʦʰʝʤ ʟʘʢʦʥʯʝʥʥʦʤ ʨʠʩʫʥʢʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʘʶʱʠʤʩʷ ʮʝʣʝ-

ʥʘʧʨʘʚʣʝʥʥʦ ʜʦʙʠʚʘʪʴʩʷ ʢʦʥʝʯʥʦʡ ʮʝʣʠ. çɺ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʠʩʦʚʘʥʠʠ çʛʨʘʤʦʪʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷè 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʥʷʪʠʝ çʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴè, ʧʦʩʢʦʣʴʢʫ ʣʶʙʦʝ ʛʨʘʤʦʪʥʦʝ ʨʝʘʣʠʩʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʥʝʩʝʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʦʙʦʙʱʝʥʠʷ, ʫʩʣʦʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʟʦʙʨʘʟʠʪʝʣʴʥʫʶ ʬʦʨʤʫ, ʜʦʩʪʘ-

ʪʦʯʥʦ ʦʙʨʘʟʥʦ ʧʝʨʝʜʘʶʱʫʶ ʩʦʜʝʨʞʘʥʠʝ. ɺ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʛʨʘʤʦʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘè [2, ʩ. 164]. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʠʩʦʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʜʠʥʘʤʠʢʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʫʤʝʥʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ. ʇʨʠʩʪʫʧʘʷ ʢ ʨʠ-

ʩʦʚʘʥʠʶ ʥʘ ʬʦʨʤʘʪʝ, ʩʪʨʦʠʪʩʷ ʦʩʝʚʘʷ ʣʠʥʠʷ, ʟʘʪʝʤ ʦʥʘ ʨʘʟʙʠʚʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ, ʦʙʦ-

ʟʥʘʯʘʶʱʠʤʠ ʛʨʘʥʠʮʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʠʩʫʶʱʠʭ ʣʠʥʠʷʤʠ ʥʘʤʝʯʘʶʪ 

ʦʩʚʝʱʝʥʥʳʝ ʠ ʪʝʥʝʚʳʝ ʛʨʘʥʠʮʳ, ʘ ʟʘʪʝʤ ʟʘʧʦʣʥʷʶʪ ʪʦʥʦʤ ʵʪʠ ʧʣʦʩʢʦʩʪʠ, ʥʝ ʠʩʧʨʘʚʣʷʷ ʢʦʥʪʫʨʥʳʭ ʧʦ-

ʩʪʨʦʝʥʠʡ. 

ʅʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʫʨʥʦʡ ʣʠʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʣʘʩʪʠʯʝ-

ʩʢʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʤʦʜʝʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʦʥʦʤ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʦʜʠʥʘʢʦ-

ʚʘʷ ʪʦʥʘʣʴʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʧʣʦʩʢʦʩʪʝʡ ʥʘ ʧʝʨʝʜʥʝʤ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʣʘʥʘʭ. 

ʉʦʧʦʩʪʘʚʣʷʷ ʟʘʢʦʥʯʝʥʥʳʝ ʨʠʩʫʥʢʠ ʧʦ ʢʨʠʪʝʨʠʷʤ, ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʯʘʩʪ-

ʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʮʝʣʦʤ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʟʘʜʘʥʠʷ ʟʘʪʨʫʜʥʝʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

- ʦʪʩʫʪʩʪʚʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʦʟʨʠʪʝʣʴʥʦʛʦ ʟʘʤʳʩʣʘ ʛʠʧʦ-

ʪʝʪʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʝʫʤʝʥʠʝ ʤʳʩʣʝʥʥʦ çʫʧʨʦʱʘʪʴè ʚʦʩʧʨʠʷʪʠʝ ʦʙʲʝʤʥʳʭ ʬʦʨʤ, ʦʪʩʫʪʩʪʚʠʝ 

ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʩʦʦʪʥʦʩʷʱʠʭʩʷ ʩ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʳʤ ʟʘʤʳʩʣʦʤ. ʕʣʝʤʝʥʪʘʨʥʳʝ ʦʰʠʙʢʠ ʚ ʚʳʷʚʣʝʥʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʬʦʨʤʳ ʛʦʣʦʚʳ ʜʦʧʫʩʢʘʶʪʩʷ 

ʩʪʫʜʝʥʪʘʤʠ ʠʟ-ʟʘ ʥʝʫʤʝʥʠʷ ʩʦʧʦʩʪʘʚʣʷʪʴ ʩʣʦʞʥʫʶ ʦʙʲʝʤʥʫʶ ʬʦʨʤʫ ʩ ʫʞʝ ʧʦʟʥʘʥʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ 

ʩʪʨʦʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʬʦʨʤ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʚʳʷʚʣʷʪʴ ʩʫʪʴ ʧʦ-

ʩʪʨʦʝʥʠʷ ʣʶʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʦʪʜʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ; 

- ʢʦʥʪʫʨʥʘʷ ʣʠʥʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʟʚʝʩʪʥʳʤ ʦʜʥʦʦʙʨʘʟʠʝʤ, ʝʝ ʰʠʨʦʢʠʝ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ; 

- ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʥʝ ʩʚʷʟʳʚʘʝʪʩʷ ʟʘʤʳʩʣʦʤ, ʬʦʨʤʘʪʦʤ, ʬʘʢʪʫʨʦʡ, ʦʪʪʝʥʢʘʤʠ ʙʫ-
ʤʘʛʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʚ ʫʯʝʙʥʦʤ ʨʠʩʦʚʘʥʠʠ ʪʨʝ-

ʙʫʝʪ: 

ï ʟʥʘʥʠʷ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʨʠʩʫʥʢʘ: ʢʦʤʧʦʟʠʮʠʠ, ʧʝʨʩʧʝʢʪʠʚʳ, ʪʝʦʨʠʠ ʪʝʥʝʡ; 

ï ʩʦʙʣʶʜʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʦʪ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʨʠʩʦʚʘʥʠʷ ʜʦ ʟʘʚʝʨʰʝ-

ʥʠʷ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʵʪʘʧʳ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʫ ʩʦʟʥʘʪʝʣʴʥʦ ʚʝʩʪʠ 

ʨʠʩʫʥʦʢ ʢ ʣʦʛʠʯʝʩʢʦʤʫ ʟʘʚʝʨʰʝʥʠʶ; 

ï ʧʦʩʪʘʥʦʚʢʠ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ ʠ ʟʘʜʘʯ, ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʩʦʙʦʚ ʠʭ ʜʦʩʪʠʞʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ; 

ï ʘʢʪʠʚʥʦʡ ʧʦʠʩʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʨʠʩʫʥʢʘʭ, ʵʩʢʠʟʝ;  

ï ʠʟʫʯʝʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʢʦʤʧʦʟʠʮʠʠ; 
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ï ʟʥʘʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʧʣʦʩʢʦʩʪʠ ʣʠʩʪʘ ʙʫʤʘʛʠ, ʨʘʟʚʠʪʠʷ ʯʫʚʩʪʚʘ ʧʨʦʧʦʨʮʠʡ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ, ʵʩʪʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ; 

ï ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʞʥʝʥʠʡ, ʢʦʧʠʨʦʚʘʥʠʷ ʨʠʩʫʥʢʦʚ ʤʘʩʪʝʨʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʦʩʤʳʩʣʝʥʥʳʝ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʠʟʦʙʨʘʟʠ-

ʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ. 

çʆʩʥʦʚʘʪʝʣʴʥʦʝ, ʧʦʜʣʠʥʥʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʚʣʘʜʝʥʠʝ ʤʘʩʪʝʨʩʪʚʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʨʠʩʦʚʘ-

ʥʠʷ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʩʪʦʡʯʠʚʦʡ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʪʨʝʥʠʨʦʚʢʠ ʚ ʵʪʦʤ ʚʠʜʝ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʩʪʦʷʥʥʘʷ ʥʘʮʝʣʝʥʥʦʩʪʴ ʥʘ ʦʚʣʘʜʝʥʠʝ ʤʘʩʪʝʨʩʪʚʦʤ ʙʳʩʪʨʦʛʦ, ʣʘʢʦʥʠʯʥʦʛʦ, ʚʳʨʘʟʠ-

ʪʝʣʴʥʦʛʦ ʨʠʩʦʚʘʥʠʷ ʜʦʣʞʥʘ ʯʝʪʢʦ ʧʨʦʷʚʣʷʪʴʩʷ ʠ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚè [3, ʩ. 160]. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɺʠʜʠʥʝʝʚ ɺ.ʅ. ɸʢʘʜʝʤʠʯʝʩʢʘʷ ʰʢʦʣʘ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ //ʌʠʣʦʩʦʬʠʷ ʦʙʨʘ-

ʟʦʚʘʥʠʷ. 2016.  ̄3 (66). ʉ. 155ï161.  

2. ɻʦʣʦʩʘʡ ɸ.ɺ. ɼʠʘʛʥʦʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʦʮʝʥʢʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʘʢʘʜʝ-

ʤʠʯʝʩʢʦʤʫ ʨʠʩʫʥʢʫ //ʌʠʣʦʩʦʬʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. 2016.  ̄3 (66). ʉ. 161ï168. 

3. ʇʦʣʳʥʩʢʘʷ ʀ.ʅ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʨʠʩʫʥʦʢ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʫʯʠʪʝʣʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠ 

ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ // ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʢʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. 2016.  ̄11-1. ʉ. 157ï160. 

4. ʉʘʚʠʥʦʚ ɸ. ʄ., ʇʦʣʳʥʩʢʘʷ ʀ. ʅ. ʆʩʚʦʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʥʘʜ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʨʠʩʫʥ-

ʢʦʤ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ-ʜʠʟʘʡʥʝʨʦʚ // ʇʝʨʩʧʝʢʪʠʚʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 2019.  ̄2 (38). ʉ. 361ï373. 

doi: 10.32744/pse.2019.2.27. 
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ʀ.ɺ. ɼʝʤʴʷʥʝʥʢʦ, ɺ.ɺ. ʇʦʥʦʤʘʨʝʚ 
ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʊɽʆʈʀʗ ʀ ʇʈɸʂʊʀʂɸ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʆɹʈɸɿʅʆɻʆ ɺʆʉʇʈʀʗʊʀʗ  
ɺ ʍʋɼʆɾɽʉʊɺɽʅʅʆʁ ʂɽʈɸʄʀʂɽ 

(ʅɸ ʇʈʀʄɽʈɽ ʂʆʄʇʆɿʀʎʀʀ  
çʃɽɻɽʅɼɸ ʆ ʉʀʍʀʈʊʗè) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ: ʧʨʝʜʘʥʠʷ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʥʝʥ-

ʮʝʚ, ʚ ʢʦʪʦʨʳʭ ʫʧʦʤʠʥʘʝʪʩʷ ʜʦʥʝʥʝʮʢʘʷ ʵʧʦʭʘ ʠ ʞʠʪʝʣʠ ʩʠʭʠʨʪʷ; ʦʪʨʘʞʝʥʦ ʚʣʠʷʥʠʝ ʜʨʝʚʥʝʛʦ ʥʘʩʝ-

ʣʝʥʠʷ ï ʩʠʭʠʨʪʷ ʥʘ ʪʝʥʜʝʥʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʗʤʘʣʘ. ʇʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʥʦ ʨʘʟʚʠʪʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦ-ʧʣʘʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʝʨʘʤʠʢʠ. ʂʨʘʪ-

ʢʠʡ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʧʨʦʠʟʚʝʜʝʥʠʡ ʥʘ ʜʘʥʥʫʶ ʪʝʤʫ çʣʝʛʝʥʜʘ ʦ ʩʠʭʠʨʪʷè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʥʮʳ, ʢʝʨʘʤʠʢʘ, ʢʦʤʧʦʟʠʮʠʷ, ʢʫʣʴʪʫʨʘ, ʩʠʭʠʨʪʷ, ʤʠʬʦʣʦʛʠʷ. 

 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʝʨʘʤʠʢʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʖʛʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʥʝʦʪʜʝʣʠʤʦ ʦʪ ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʉ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʢʝʨʘ-

ʤʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ, ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʢʘʯʝ-

ʩʪʚʘʤʠ: ʫʪʠʣʠʪʘʨʥʳʤʠ, ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʤʠ, ʜʝʢʦʨʘʪʠʚʥʳʤʠ. ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʢʝʨʘʤʠʢʘ ʚʳʩʪʫʧʘʣʘ 

ʢʘʢ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʨʠʠ ʠʩʢʫʩʩʪʚʘ, ʥʦ ʠ ʪʘʢʠʭ ʥʘʫʢ, ʢʘʢ ʘʨʭʝʦʣʦʛʠʷ ʠ ʵʪʥʦʛʨʘʬʠʷ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʯʥʳʭ ʧʦʠʩʢʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʠʭ ʮʝʣʷʤ ʠ ʟʘʜʘʯʘʤ. 

ʍʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʝʨʘʤʠʢʝ ʧʨʠʥʘʜʣʝʞʘʣʦ ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʥʘʜʣʝʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ 

ʚ ʪʚʦʨʯʝʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʩʪʝʨʦʚ ʥʘʨʦʜʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚ ʠ ʭʫʜʦʞʥʠʢʦʚ-ʧʨʠʢʣʘʜʥʠ-

ʢʦʚ. ʇʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʪʝʥ-

ʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʝʨʘʤʠʢʠ, ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʟʦʙʨʘʟʠ-

ʪʝʣʴʥʦ-ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʢʝʨʘʤʠʢʠ, ʘ ʪʘʢʞʝ ʚ ʧʦʠʩʢʝ ʫʩʪʦʡ-

ʯʠʚʳʭ ʩʚʷʟʝʡ ʛʣʫʙʦʯʘʡʰʠʭ ʦʩʥʦʚ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘʨʦʜʦʚ, ʠʭ ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʩ ʥʦʚʝʡ-

ʰʝʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ [1, ʩ. 226]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʤʠʬʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʢʫʣʴʪʫʨʘ ʜʨʝʚʥʝʛʦ 

ʥʘʨʦʜʦʚ ʗʤʘʣʘ (ʩʠʭʠʨʪʷ). ʉʦʛʣʘʩʥʦ ʷʤʘʣʴʩʢʠʤ ʧʨʝʜʘʥʠʷʤ, ʚ ʥʝʟʘʧʘʤʷʪʥʳʝ ʚʨʝʤʝʥʘ ʩʠʭʠʨʪʷ ʧʨʠʰʣʠ 

ʥʘ ʗʤʘʣ ʠʟ-ʟʘ ʤʦʨʷ. ʉʥʘʯʘʣʘ ʦʥʠ ʧʦʩʝʣʠʣʠʩʴ ʥʘ ʦʩʪʨʦʚʝ, ʘ ʟʘʪʝʤ, ʢʦʛʜʘ ʝʛʦ ʙʝʨʝʛʘ ʩʪʘʣʠ ʦʙʨʫʰʠʚʘʪʴʩʷ 



137 

ʧʦʜ ʫʜʘʨʘʤʠ ʰʪʦʨʤʦʚ, ʧʝʨʝʧʨʘʚʠʣʠʩʴ ʥʘ ʧʦʣʫʦʩʪʨʦʚ. ʀʭ ʦʙʨʘʟ ʞʠʟʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʥʝʥʝʮ-

ʢʦʛʦ: ʦʥʠ ʥʝ ʨʘʟʚʦʜʠʣʠ ʦʣʝʥʝʡ, ʚʤʝʩʪʦ ʵʪʦʛʦ ʦʭʦʪʠʣʠʩʴ ʥʘ ʜʠʢʠʭ, ʥʦʩʠʣʠ ʢʨʘʩʠʚʫʶ ʦʜʝʞʜʫ ʩ ʤʝʪʘʣʣʠ-

ʯʝʩʢʠʤʠ ʧʦʜʚʝʩʢʘʤʠ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʘʥʠʷʭ ʩʠʭʠʨʪʷ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʭʨʘʥʠʪʝʣʠ ʩʝʨʝʙʨʘ ʠ ʟʦʣʦʪʘ ʠʣʠ ʢʘʢ ʢʫʟʥʝʮʳ, 

ʧʦʩʣʝ ʢʦʪʦʨʳʭ ʥʘ ʟʝʤʣʝ ʠ ʧʦʜ ʟʝʤʣʸʡ ʦʩʪʘʶʪʩʷ çʞʝʣʝʟʢʠè, ʠʭ ʜʦʤʘ-ʩʦʧʢʠ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʧʨʠʢʨʝʧʣʸʥ-

ʥʳʤʠ ʢ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʝ ʞʝʣʝʟʥʳʤʠ ʚʝʨʸʚʢʘʤʠ. ʆʜʥʘʞʜʳ ʩʠʨʪʷ ʧʝʨʝʩʝʣʠʣʠʩʴ ʚ ʩʦʧʢʠ ʠ ʩʪʘʣʠ ʧʦʜʟʝʤ-

ʥʳʤʠ ʞʠʪʝʣʷʤʠ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʫʥʜʨʳ ʦʥʠ ʚʳʭʦʜʠʣʠ ʧʦ ʥʦʯʘʤ ʠʣʠ ʚ ʪʫʤʘʥ. ɺ ʩʚʦʸʤ ʧʦʜʟʝʤʥʦʤ ʤʠʨʝ 

ʦʥʠ ʚʣʘʜʝʣʠ ʩʪʘʜʘʤʠ ʤʘʤʦʥʪʦʚ (çʷ-ʭʦʨʘè ï çʟʝʤʣʷʥʳʭ ʦʣʝʥʝʡè).  

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʢʫʣʴʪʫʨʳ ʞʠʣʠ ʚ ʫʢʨʝʧʣʝʥʥʦʤ ʧʦʩʝʣʢʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʟʝʤʣʷʥʦʢ. ʆʨʫʜʠʷ ʠʟʛʦʪʘʚ-

ʣʠʚʘʣʠ ʠʟ ʢʦʩʪʠ ʠ ʢʘʤʥʷ, ʥʦ ʠʟʚʝʩʪʥʳ ʙʳʣʠ ʠ ʙʨʦʥʟʦʚʳʝ ʫʢʨʘʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʞʝʣʝʟʥʳʝ ʥʦʞʠ. ʅʘ ʨʘʩ-

ʢʦʧʢʘʭ ʧʦʩʝʣʝʥʠʡ ʥʘʭʦʜʷʪ ʢʝʨʘʤʠʢʫ ʚ ʬʦʨʤʝ ʦʙʣʦʤʢʦʚ ʩʦʩʫʜʦʚ ʥʘ ʚʳʩʦʢʠʭ ʢʦʥʠʯʝʩʢʠʭ ʧʦʜʜʦʥʘʭ, ʘ 

ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʣʘʚʢʠ ʙʨʦʥʟʳ. ʀʟ ʦʨʫʞʠʷ ʫʩʪʴ-ʧʦʣʫʡʮʘʤ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʣʫʢ ʠ ʩʪʨʝʣʳ, ʣʝʛʢʦʝ 

ʢʦʧʴʝ ʠ ʢʦʩʪʷʥʦʡ ʛʘʨʧʫʥ. ʆʩʥʦʚʥʦʝ ʟʘʥʷʪʠʝ ʦʭʦʪʘ ʠ ʦʩʝʜʣʦʝ ʨʳʙʦʣʦʚʩʪʚʦ. ʋʩʪʴ-ʧʦʣʫʡʮʳ ʝʟʜʠʣʠ ʥʘ 

ʩʦʙʘʯʴʠʭ ʫʧʨʷʞʢʘʭ. ʋʯʸʥʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʫʩʪʴ-ʧʦʣʫʡʮʳ ʛʦʚʦʨʠʣʠ ʥʘ ʧʘʣʝʦʘʟʠʘʪʩʢʠʭ ʷʟʳʢʘʭ. ɺʦʟ-

ʤʦʞʥʦ, ʫʩʪʴ-ʧʦʣʫʡʮʳ ʠ ʚʣʠʣʠʩʴ ʚ ʩʦʩʪʘʚ ʥʝʥʝʮʝʚ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʣʠ ʘʙʦʨʠʛʝʥʦʚ çʩʠʭʠʨʪʷè [2, ʩ. 174]. 

ʉʠʭʠʨʪʷ ï ʟʘʛʘʜʦʯʥʦʝ ʩʣʦʚʦ, ʢʦʪʦʨʦʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʟʚʫʯʘʣʦ ʚ ʥʝʥʝʮʢʠʭ ʩʢʘʟʘ-

ʥʠʷʭ. ʅʝ ʪʘʢ ʜʘʚʥʦ, ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ, ʦʥʦ ʧʦʷʚʣʷʝʪʩʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʘʨʭʝʦʣʦʛʦʚ, 

ʵʪʥʦʛʨʘʬʦʚ, ʷʟʳʢʦʚʝʜʦʚ. ʉʝʡʯʘʩ ʝʛʦ ʤʦʞʥʦ ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠ ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʠʟʚʝʜʝʥʠʷʭ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʢʦʤʩʪʚʘ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʠʩʢʫʩʩʪʚʘ ʠ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘ-

ʪʫʨʳ ʦ ʜʦʥʝʥʝʮʢʦʡ ʗʤʘʣʴʩʢʦʡ ʢʫʣʴʪʫʨʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʟʘʤʳʩʝʣ, ʢʦʥʢʨʝʪʥʳʝ ʦʯʝʨ-

ʪʘʥʠʷ ʧʨʠʦʙʨʝʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʙʨʘʟʳ ʤʦʥʫʤʝʥʪʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʪʝʤʫ çʃʝʛʝʥʜʘ ʦ ʩʠʭʠʨʪʷè. 

ʆʙʦʙʱʝʥʥʦʩʪʴ ʬʦʨʤ ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʵʩʢʠʟʘʭ ï ʥʝ ʚʥʝʰʥʠʡ ʬʦʨʤʘʣʴʥʳʡ ʧʨʠʝʤ, ʥʦ ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʨʝʘʣʴʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʥʘʪʫʨʳ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʪʴ ʠ ʠʩʪʦʣʢʦʚʘʪʴ ʘʨʭʝʪʠʧʳ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʗʤʘʣʘ. ʅʘʨʦʜʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʧʝ-

ʨʝʦʩʤʳʩʣʝʥʦ ʠ ʧʝʨʝʬʨʘʟʠʨʦʚʘʥʦ, ʥʦ ʙʝʟʦʰʠʙʦʯʥʦ ʫʟʥʘʚʘʝʤʦ. ʄʦʥʫʤʝʥʪʘʣʴʥʘʷ ʤʥʦʛʦʬʠʛʫʨʥʘʷ ʢʦʤʧʦ-

ʟʠʮʠʷ ʧʨʠʟʚʘʥʘ ʧʦʛʨʫʟʠʪʴ ʟʨʠʪʝʣʷ ʚ ʤʠʨ ʣʝʛʝʥʜ ʜʨʝʚʥʝʛʦ ʥʘʨʦʜʘ [3, ʩ. 1764]. 

ɺ ʤʠʬʦʣʦʛʠʠ ʤʥʦʛʠʭ ʥʘʨʦʜʦʚ ʤʠʨʘ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʛʘʤʠ ʚʩʝʛʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ (ʠ 

ʯʝʣʦʚʝʢʘ ʚ ʪʦʤ ʯʠʩʣʝ) ʙʳʣʠ ʛʣʠʥʘ ʠʣʠ ʧʦʯʚʘ. ʄʠʬʦʣʦʛʠʷ ʥʝʥʮʝʚ, ʵʥʮʝʚ ʠ ʜʨʫʛʠʭ ʩʘʤʦʜʠʡʩʢʠʭ ʥʘʨʦʜʦʚ 

ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ɺ ʤʠʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʠʨʘ ʩʦʪʚʦʨʝʥʠʝ ʟʝʤʣʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶ-

ʯʝʚʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ. ɺ ʦʜʥʦʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʢʦʩʤʦʛʦʥʠʯʝʩʢʦʛʦ ʤʠʬʘ ʚʝʨʭʦʚʥʳʡ ʙʦʛ ʅʫʤ 

ʩʦʟʜʘʝʪ ɿʝʤʣʶ ʠʟ ʢʫʩʦʯʢʘ ʠʣʘ, ʢʦʪʦʨʳʡ ʧʨʠʥʦʩʠʪ ʝʤʫ ʛʘʛʘʨʘ ʩʦ ʜʥʘ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ʇʦʜʦʙʥʳʝ ʤʠʬʳ 

ʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʩʤʳʩʣʳ ʚ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʫʜʦʞʥʠʢʘ-ʢʝʨʘʤʠʩʪʘ.  

ʅʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʣʝʪ ʬʘʥʪʘʟʠʠ ʠ ʪʚʦʨʯʝ-

ʩʢʠʡ ʧʦʠʩʢ, ʵʪʦ ʪʘʢʞʝ ʪʷʞʝʣʳʡ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ. ɺ ʨʫʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʭʫʜʦʞʥʠʢʘ ʢʝʨʘʤʠʯʝʩʢʠʝ ʠʟʜʝ-

ʣʠʷ ʢʘʢ ʙʫʜʪʦ ʥʝ çʜʝʣʘʶʪʩʷè, ʘ çʨʦʞʜʘʶʪʩʷè, ʥʘʩʪʦʣʴʢʦ ʦʥʠ ʝʩʪʝʩʪʚʝʥʥʳ, ʦʨʛʘʥʠʯʥʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

ʬʦʨʤʳ, ʬʘʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʮʚʝʪʘ. ʇʨʦʮʝʩʩ ʠʭ ʩʦʟʜʘʥʠʷ ʤʦʞʥʦ ʩʠʤʚʦʣʠʯʝʩʢʠ ʫʧʦʜʦʙʠʪʴ ʘʢʪʫ ʊʚʦ-

ʨʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚʩʝ ʧʨʠʨʦʜʥʳʝ ʩʪʠʭʠʠ: ʟʝʤʣʷ (ʛʣʠʥʘ), ʚʦʜʘ, ʚʦʟʜʫʭ, ʦʛʦʥʴ. ɺ ʨʝʣʠʛʠ-

ʦʟʥʦ-ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʥʝʥʮʝʚ ʚʩʝ ʯʘʩʪʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʞʠʚʳʤʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʷʪʴ ʨʘʟʥʳʭ ʵʩʢʠʟʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʦʙʲʝʢʪʦʚ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʦʙʩʪʚʝʥʥʳʡ ʦʙʨʘʟʥʳʡ ʩʪʨʦʡ, ʧʣʘʩʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʠ ʜʘʥʦ ʥʘʟʚʘʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʝʥʝʮʢʠʤʠ ʤʠʬʘʤʠ ʠ ʣʝʛʝʥʜʘʤʠ ʦ ʩʠʭʠʨʪʷ. 

ɼʝʢʦʨʘʪʠʚʥʦ-ʧʣʘʩʪʠʯʝʩʢʘʷ ʢʦʤʧʦʟʠʮʠʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʷʪʴ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʩʘʢʨʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʵʪʦʛʦ ʯʠʩʣʘ, ʢʦʪʦʨʦʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʤʥʦʛʠʭ ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠ ʜʦ ʩʠʭ ʧʦʨ ʩʦʭʨʘ-

ʥʷʝʪ ʩʚʦʠ ʩʠʤʚʦʣʠʯʝʩʢʠʝ ʢʦʥʥʦʪʘʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʩʢʫʣʴʧʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʝʡ ʙʳʣʠ ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʯʠʩʣʘ çʧʷʪʴè ʚ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨʘʭ ʠ ʤʠʬʦʣʦʛʠʷʭ. ʊʨʘʜʠʮʠʦʥʥʦ 

ʯʠʩʣʦ çʧʷʪʴè ï ʵʪʦ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʠʤʚʦʣ, ʚʢʣʶʯʘʶʱʠʡ ʚʩʝ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦ-

ʢʦʩʤʘ, ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ, ʅʝʙʘ ʠ ɿʝʤʣʠ. ʕʪʦ ʠ ʧʷʪʴ ʧʝʨʚʦʵʣʝʤʝʥʪʦʚ ɺʩʝʣʝʥʥʦʡ, ʧʷʪʴ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, 

ʧʷʪʴ ʜʦʙʨʦʜʝʪʝʣʝʡ ʠ ʩʪʨʘʩʪʝʡ ʯʝʣʦʚʝʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʷʪʝʨʢʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʦʩʥʦʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʯʝʣʦʚʝʢʘ ʠ ʤʠʨʘ. ɻʨʘʬʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʧʷʪʝʨʢʠ ʷʚʣʷʝʪʩʷ ʧʝʥʪʘʛʨʘʤʤʘ ï ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, 

ʚʳʩʪʫʧʘʶʱʘʷ ʣʠʙʦ ʚ ʧʨʷʤʦʤ, ʣʠʙʦ ʚ ʦʙʨʘʪʥʦʤ, ʪʦ ʝʩʪʴ ʧʝʨʝʚʝʨʥʫʪʦʤ ʧʦʣʦʞʝʥʠʠ [4, ʩ. 1765]. 

ʂʨʦʤʝ ʯʠʩʣʘ çʧʷʪʴè, ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʝʤʘʥʪʠʢʠ ʯʠʩʣʘ çʩʝʤʴè. ʉʦʛʣʘʩʥʦ ʥʝʥʝʮʢʦʡ 

ʤʠʬʦʣʦʛʠʠ ʩʫʱʝʩʪʚʦʚʘʣʦ ʩʝʤʴ ʤʠʨʦʚ ʥʘʜ ʟʝʤʣʸʡ ʠ ʩʝʤʴ ʤʠʨʦʚ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ. ʉʦʛʣʘʩʥʦ ʚʝ-

ʨʦʚʘʥʠʷʤ, ʜʨʝʚʥʠʝ ʣʶʜʠ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʠʟ ʦʜʥʦʛʦ ʤʠʨʘ ʚ ʜʨʫʛʦʡ, ʦʜʥʘʢʦ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʵʪʘ ʙʳʣʘ ʜʘʥʘ ʥʝ ʚʩʝʤ, ʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʰʘʤʘʥʘʤ ʠ ʠʭ ʧʦʤʦʱʥʠʢʘʤ. ʉʠʭʠʨʪʷ ï ʦʩʦʙʳʡ ʥʘʨʦʜ, 
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ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ çʧʦʩʚʷʱʝʥʥʳʤʠè. ʆʜʥʘʞʜʳ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʢʨʳʣʠʩʴ ʚ ʧʦʜʟʝʤʥʳʭ ʤʠʨʘʭ, ʠ ʪʝ-

ʧʝʨʴ ʞʠʚʫʪ ʚ ʩʘʤʦʡ ʠʭ ʛʣʫʙʠʥʝ ï ʚ ʩʝʜʴʤʦʤ ʤʠʨʝ, ʠʣʠ, ʧʦ ʜʨʫʛʦʡ ʚʝʨʩʠʠ ï ʚ ʧʝʨʚʦʤ ʠʟ ʥʠʭ ʠ ʥʘʰʘ ʟʝʤʣʷ 

ʜʣʷ ʥʠʭ ʷʚʣʷʝʪʩʷ ʥʝʙʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʝʢʦʨʘʪʠʚʥʫʶ ʢʦʤʧʦʟʠʮʠʶ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʳʭ ʬʠʛʫʨʳ. ʇʦ-

ʩʢʦʣʴʢʫ ʩʠʭʠʨʪʷ ï ʤʘʛʠ, ʚʦʣʰʝʙʥʠʢʠ, ʧʨʘʥʘʨʦʜ, ʦʥʠ ʜʦ ʩʠʭ ʧʦʨ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʝʤ-

ʥʦʛʦ ʤʠʨʘ, ʟʘʱʠʱʘʷ ʩʣʘʙʳʭ, ʧʨʠʥʦʩʷ ʜʦʙʨʦ ʠ ʥʘʢʘʟʳʚʘʷ ʪʝʭ, ʢʪʦ ʥʝʧʨʘʚ. ɺʝʨʘ ʚ ʚʦʣʰʝʙʩʪʚʦ, ʤʘʛʠʶ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʞʠʟʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʨʦʜʦʚ, ʚʝʜʫʱʠʭ ʪʨʘʜʠʮʠʦʥʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʃʝʛʝʥʜʳ ʠ 

ʩʢʘʟʢʠ ʧʦʤʦʛʘʶʪ ʣʶʜʷʤ ʦʪʣʠʯʘʪʴ ʜʦʙʨʦ ʦʪ ʟʣʘ, ʘ ʜʨʝʚʥʠʝ ʤʠʬʳ ʚʩʝʛʜʘ ʥʝʩʫʪ ʚ ʩʝʙʝ ʟʝʨʥʦ ʠʩʪʠʥʳ, ʪʦ 

ʦʩʦʙʦʝ ʟʥʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʘʝʪ ʞʠʪʴ ʯʝʣʦʚʝʢʫ ʚ ʨʝʘʣʴʥʦʩʪʠ ʠ ʪʘʢ ʚʘʞʥʦ ʜʣʷ ʨʘʙʦʪʳ ʭʫʜʦʞʥʠʢʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʢʫʣʴʧʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʙʳʣʦ ʠʟʙʨʘʥʦ ʤʘʛʠʯʝʩʢʦʝ ʯʠʩʣʦ çʧʷʪʴè. ɼʝʢʦʨʘ-

ʪʠʚʥʦ-ʧʣʘʩʪʠʯʝʩʢʘʷ ʤʥʦʛʦʬʠʛʫʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʩʝʨʠʠ ʠʟ ʧʷʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠʟ-

ʜʝʣʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʝʜʠʥʦʝ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʠ ʦʙʨʘʟʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʮʝʣʦʝ. ʂʘʞʜʳʡ 

ʠʟ ʧʷʪʠ ʦʙʲʝʢʪʦʚ ʠʤʝʝʪ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʠ ʩʚʦʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʨʘʦʙʨʘʟ [5, ʩ. 115]. 

ʎʝʥʪʨʘʣʴʥʳʤ ʠ ʟʥʘʯʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʤʧʦʟʠʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟ, ʨʘʩʢʨʳʚʘʶʱʠʡ çʄʠʬ ʃʘʜ ʷʨʘ 

ʉʘʣʷè (ʧʝʨʝʚʦʨʦʪ ʟʝʤʣʠ), ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʠ ʨʦʞʜʘʝʪʩʷ ʪʘʠʥʩʪʚʝʥʥʳʡ ʥʘʨʦʜ ʉʠʭʠʨʪʷ (ʨʠʩ. 1). ʉʢʘ-

ʟʠʪʝʣʴ ʇʘʢ ʍʫʜʠ, ʥʘʧʠʩʘʣ ʪʘʢʫʶ ʣʝʛʝʥʜʫ: çʅʘ ʃʘʜ ʷʨʘ ʉʘʣʷ ʥʘʭʦʜʠʪʩʷ ʩʪʦʡʙʠʱʝ ʪʨʝʭ ʙʨʘʪʴʝʚ-ʩʠʭʠʨʪʷ, 

ʩ ʢʦʪʦʨʳʤʠ ʞʠʚʝʪ ʠʭ ʩʝʩʪʨʘ. ʆʜʥʘʞʜʳ ʢ ʥʠʤ ʧʨʠʙʳʚʘʶʪ ʧʦʩʣʘʥʥʠʢʠ ʚʣʘʜʳʢʠ ʥʠʞʥʝʛʦ ʤʠʨʘ ʅʛʘ ʩ 

ʪʨʝʙʦʚʘʥʠʝʤ ʦʪʜʘʪʴ ʝʤʫ ʚ ʞʝʥʳ ʜʝʚʫʰʢʫ ʩʠʭʠʨʪʷ. ʇʦʣʫʯʠʚ ʦʪʢʘʟ, ʅʛʘ ʩʦʢʨʫʰʘʝʪ ʟʝʤʣʶ: ʚ ʥʝʙʝ ʩʭʦ-

ʜʷʪʩʷ ʯʝʨʥʘʷ ʠ ʙʝʣʘʷ ʪʫʯʠ, ʨʘʟʜʘʝʪʩʷ ʫʜʘʨ ʛʨʦʤʘ, ʧʝʨʝʚʝʨʥʫʚʰʠʡ ʃʘʜ ʷʨʘ ʉʘʣʷ ʚʚʝʨʭ ʜʥʦʤè. ʊʘʢ ʠ 

ʚʦʟʥʠʢ ʦʙʨʘʟ çʇʝʨʝʚʦʨʦʪ ʟʝʤʣʠè. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʢʦʨʘʪʠʚʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʥʘʭʦʜʠʪʩʷ ʦʢʨʫʛʣʘʷ ʧʣʦʱʘʜʢʘ, ʩʠʤʚʨʦʣʠʟʠʨʫ-

ʶʱʘʷ ɿʝʤʣʶ ʩʝʚʝʨʥʳʭ ʧʨʝʜʘʥʠʡ ï ʗʤʘʣ, ʢʨʘʡ ɹʦʣʴʰʦʡ ɿʝʤʣʠ. ʅʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʣʶʙʦʝ ʦʢʦʥʯʘ-

ʥʠʝ ï ʚʩʝʛʜʘ ʥʘʯʘʣʦ. ʀʤʝʥʥʦ ʩ ʵʪʦʛʦ ʟʘʤʝʯʘʪʝʣʴʥʦʛʦ ʢʫʩʦʯʢʘ ʟʝʤʣʠ ʤʥʦʛʦʝ ʠ ʥʘʯʠʥʘʝʪʩʷ. ʅʘ ʥʝʡ, ʢʘʢ 

ʦʣʠʮʝʪʚʦʨʝʥʠʠ ʚʩʝʛʦ ʧʝʨʝʚʦʨʦʪʘ ʟʝʤʣʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʪʨʳʝ ʧʣʦ-

ʱʘʜʢʠ, ʙʝʣʘʷ ʠ ʯʝʨʥʘʷ ʪʫʯʘ, ʨʘʟʜʘʝʪʩʷ ʫʜʘʨ ʛʨʦʤʘ, ʧʝʨʝʚʝʨʥʫʚʰʠʡ ʃʘʜ ʷʨʘ ʉʘʣʷ ʚʚʝʨʭ ʜʥʦʤ. 

 

ʈʠʩ. 1. ɼʝʤʴʷʥʝʥʢʦ ʀ.ɺ. çʄʠʬ ʃʘʜ ʷʨʘ ʉʘʣʷè (ʧʝʨʝʚʦʨʦʪ ʟʝʤʣʠ) 

ʆʙʲʝʢʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʇʪʠʮʘ ʪʫʤʘʥè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʚʦʣ ʜʝʨʝʚʘ, ʥʘ ʚʝʨʰʠʥʝ ʢʦʪʦʨʦʛʦ 

ʥʘʭʦʜʠʪʩʷ ʩʦʣʷʨʥʳʡ ʟʥʘʢ ʩ ʣʠʮʦʤ ʠʜʦʣʘ ʠ ʢʨʳʣʴʷʤʠ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʘʥʥʦʛʦ ʠʟʜʝʣʠʷ ʫʯʠʪʳʚʘʣʦʩʴ, 

ʯʪʦ ʟʘ ʩʦʙʠʨʘʪʝʣʴʥʳʤ ʬʦʣʴʢʣʦʨʥʳʤ ʦʙʨʘʟʦʤ çʩʠʭʠʨʪʷè ʩʢʨʳʚʘʝʪʩʷ ʦʛʨʦʤʥʘʷ ʵʧʦʭʘ ʜʦʦʣʝʥʝʚʦʜʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ ʗʤʘʣʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʠʟʤʝʨʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʪʳʩʷʯʝʣʝʪʠʷʤʠ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʟʦ-

ʰʣʦ ʥʝʤʘʣʦ ʤʠʛʨʘʮʠʡ, ʚʦʡʥ, ʢʫʣʴʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷʰʥʠʡ ʨʘʟʛʦʚʦʨ ʩ ʩʠʭʠʨʪʷ ï ʣʠʰʴ 

ʧʝʨʚʳʡ ʰʘʛ ʢ ʧʦʟʥʘʥʠʶ ʷʤʘʣʴʩʢʠʭ ʜʨʝʚʥʦʩʪʝʡ. ɺ ʮʝʥʪʨʝ ʢʦʤʧʦʟʠʮʠʠ ï ʥʘ ʢʨʳʣʴʷʭ ʧʪʠʮʳ ï ʩʦʟʜʘʥ 

ʨʝʣʴʝʬ ʥʘ ʙʳʪʦʚʳʝ ʩʶʞʝʪʳ, ʚʦʩʩʦʟʜʘʶʱʠʡ ʧʘʥʦʨʘʤʫ ʞʠʟʥʠ ʜʦʥʝʥʝʝʮʢʦʛʦ ʥʘʨʦʜʘ ʩʠʭʠʨʪʷ (ʩʪʦʡʙʠʱʝ, 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʦʭʦʪʘ, ʦʣʝʥʝʚʦʜʩʪʚʦ ʠ ʪ.ʜ.). ʅʘ ʚʝʨʭʫʰʢʝ ʢʨʳʣʴʝʚ ʠʟʦʙʨʘʞʝʥʳ 

ʩʘʤʠ ʩʠʭʝʨʪʷ, ʨʘʩʧʦʣʦʞʠʚʰʠʝʩʷ ʥʘ ʙʝʨʝʛʫ çʙʦʣʴʰʦʡ ʚʦʜʳè. ʊʘʢʞʝ ʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʝʢʦʨʘʪʠʚʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ, ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ ʩʪʚʦʣʘ ʜʝʨʝʚʘ, ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʥʝʟʘʚʠʩʠʤʳʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ï 

ʥʘʨʦʜ ʩʠʭʠʨʪʷ. ɼʣʷ ʢʘʞʜʦʡ ʯʘʩʪʠ ʜʝʢʦʨʘʪʠʚʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʥʘʯʠʥʘʷ ʩ ʇʪʠʮʳ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʪʚʦʣʦʤ 

ʜʝʨʝʚʘ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʣʠʥʝʡʥʳʝ ʵʩʢʠʟʳ, ʘ ʪʘʢ ʞʝ ʵʩʢʠʟʳ ʚ ʮʚʝʪʝ ʚ ʪʝʤʥʳʭ ʠ ʟʝʤʣʷʥʳʭ ʪʦʥʘʭ. ʇʦʯʝʤʫ 
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ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʤʝʥʥʦ ʧʪʠʮʘ ʪʫʤʘʥ? ʅʦ ʚʝʜʴ ʣʝʛʝʥʜʘ ʛʣʘʩʠʪ, ʯʪʦ ʥʘʨʦʜ ʩʠʭʠʨʪʷ ʧʦʷʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʥʦʯʴʶ, ʣʠʙʦ ʢʦʛʜʘ ʥʘ ʟʝʤʣʷ ʣʦʞʠʪʩʷ ʪʫʤʘʥ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ɼʝʤʴʷʥʝʥʢʦ ʀ.ɺ. çʇʪʠʮʘ ʪʫʤʘʥè 

ʆʙʲʝʢʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɻʦʨʦʜʦʢ ʩʠʭʠʨʪʷè, ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʤʥʦʛʦʬʠʛʫʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʩʪʦ-

ʷʱʝʡ ʠʟ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ. ʀʜʝʷ ʟʘʤʳʩʣʘ ï ʩʦʙʨʘʪʴ ʢʦʤʧʦʟʠʮʠʶ çʛʦʨʦʜʢʘ ʩʠʭʠʨʪʷè, ʪʦ ʝʩʪʴ ʩʘʤʦ ʞʠʣʴʝ 

ʜʨʝʚʥʝʛʦ ʥʘʨʦʜʘ. ɾʠʣʠ ʦʥʠ ʚ ʚʳʩʦʢʠʭ ʧʝʩʯʘʥʳʭ ʩʦʧʢʘʭ, ʞʠʣʠʱʘ ʩʪʨʦʠʣʠ ʠʟ ʢʦʩʪʝʡ ʤʦʨʩʢʠʭ ʠ ʩʫʭʦ-

ʧʫʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʩʥʦʚʫ ʢʦʤʧʦʟʠʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʩʚʦʝʦʙʨʘʟʥʳʡ çʩʢʝʣʝʪè ʠʟ ʢʦʩʪʝʡ, ʢʦʪʦʨʳʡ ʧʨʠ ʙʦ-

ʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʞʠʣʠʱʝ ʩʠʭʠʨʪʷ. ʉ ʧʦʤʦʱʴʶ ʛʨʘʚʠʨʦʚʢʠ ʥʘ ʬʠʛʫʨʫ 

ʥʘʥʝʩʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʢʨʳʰ ʜʦʤʠʢʦʚ, ʧʝʨʝʭʦʜʷʱʠʭ ʚ ʜʝʨʝʚʥʶ, ʚ ʩʘʤ ʛʦʨʦʜʦʢ ʥʘʨʦʜʘ ʩʠʭʠʨʪʷ. ɺ ʮʝʥʪʨʝ 

ʢʦʤʧʦʟʠʮʠʠ ʠʟʦʙʨʘʞʝʥ ʭʦʟʷʠʥ ʵʪʦʛʦ ʜʦʤʘ (ʨʠʩ. 3). 

ʉʘʤ ʛʦʨʦʜʦʢ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: 

ï ʚʝʨʭʥʠʡ ʤʠʨ, ʛʜʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʪʨʫʢʪʫʨʫ ʧʪʠʮ çʇʪʠʮʘ ʉʦʨʦʢʘè; ʪʘʤ ʞʝ ʝʩʪʴ ʚʦʨʦʪʘ (ʩʘʤ 

ʚʳʭʦʜ ʠʟ ʛʦʨʦʜʢʘ), ʛʜʝ ʧʦʷʚʣʷʝʪʩʷ ʦʙʨʘʟ ʤʘʣʝʥʴʢʦʛʦ ʯʝʣʦʚʝʢʘ-ʧʪʠʮʳ ʩʠʭʠʨʪʷ; 

ï ʩʨʝʜʥʠʡ ʤʠʨ: ʢʦʩʪʠ ʞʠʚʦʪʥʳʭ (ʨʦʛʘ ʦʣʝʥʠʡ, ʠ ʪ.ʜ.); 

ï ʥʠʞʥʠʡ ʤʠʨ: ʢʦʩʪʠ ʤʦʨʩʢʠʭ ʞʠʚʦʪʥʳʭ (ʨʳʙ, ʢʠʪʦʚ, ʠ ʪ.ʜ.).  

ʉʠʭʠʨʪʷ ʦʙʳʯʥʦ ʩʪʨʦʠʣʠ ʩʚʦʠ ʛʦʨʦʜʢʠ ʥʘ ʥʝʚʳʩʦʢʠʭ ʭʦʣʤʘʭ, ʠ ʥʝʜʘʣʝʢʦ ʦʪ ʙʝʨʝʛʘ ʙʦʣʴʰʦʡ 

ʚʦʜʳ. ʇʦʵʪʦʤʫ ʧʨʦʝʢʪ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʠʩʫʥʢʘ ʨʳʙʳ ʥʘ ʛʨʫʜʠ ʠʣʠ ʚ ʨʫʢʘʭ ʫ ʭʦʟʷʠʥʘ 

ʛʦʨʦʜʢʘ.  

 

ʈʠʩ. 3. ɼʝʤʴʷʥʝʥʢʦ ʀ.ɺ. çɻʦʨʦʜʦʢ ʩʠʭʠʨʪʷè. 

ʆʙʲʝʢʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɺʩʪʨʝʯʘ ʫ ʨʳʙʦʣʦʚʥʳʭ ʦʟʝʨè. çʏʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʠ ʥʝʥʮʝʚ ʩ ʩʠʭʠʨʪʷ 

ʧʨʦʠʩʭʦʜʠʣʠ ʠʤʝʥʥʦ ʫ ʨʳʙʦʣʦʚʥʳʭ ʦʟʝʨ, ʛʜʝ ʦʥʠ ʧʦʦʯʝʨʝʜʥʦ ʧʦʭʠʱʘʣʠ ʜʨʫʛ ʫ ʜʨʫʛʘ ʫʣʦʚʳ, ʧʨʠʯʝʤ 

ʥʝʥʮʳ ʨʳʙʘʯʠʣʠ ʜʥʝʤ, ʘ ʩʠʭʠʨʪʷ ʥʦʯʴʶ. ɺ ʦʪʥʦʰʝʥʠʠ ʥʝʥʮʝʚ ʢ ʩʠʭʠʨʪʷ ʥʝʪ ʚʨʘʞʜʝʙʥʦʩʪʠ, ʚ ʨʷʜʝ ʩʣʫ-








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































