
ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ ''CHRONOS''  

ɽʉʊɽʉʊɺɽʅʅʓɽ ʀ ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʉɹʆʈʅʀʂ ʅɸʋʏʅʓʍ ʇʋɹʃʀʂɸʎʀʁ 

 

 

 

 

 

 

 

 

 

 

ɯɯ, ɯɯɯ ʄɽɾɼʋʅɸʈʆɼʅɸʗ  

ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂɸʗ ʂʆʅʌɽʈɽʅʎʀʗ  

 

çɽʉʊɽʉʊɺɽʅʅʓɽ ʀ ʊɽʍʅʀʏɽʉʂʀɽ  

ʅɸʋʂʀ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʄʀʈɽè 

(04 ʤʘʨʪʘ 2016ʛ.) 

(04 ʘʧʨʝʣʷ 2016ʛ.) 

 

 

 

 

 

 

 

 

 

 

ʛ. ʄʦʩʢʚʘ- 2016 

É ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ''Chronos''  



ʋɼʂ 620 

ɹɹʂ ʆɿ 

 

 

ʉʙʦʨʥʠʢ ʧʫʙʣʠʢʘʮʠʡ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ ''Chronos'' ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɯɯ, 

ɯɯɯ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ: çɽʩʪʝʩʪʚʝʥʥʳʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝè ʛ. ʄʦʩʢʚʘ: ʩʙʦʨʥʠʢ ʩʦ ʩʪʘʪʴʷʤʠ 

(ʫʨʦʚʝʥʴ ʩʪʘʥʜʘʨʪʘ, ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ). ïʄ: ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ 

''Chronos'', 2016.ï 80ʩ. 

 

 

ʊʠʨʘʞ ï 300 ɻ ʢʟ. 

 

ʋɼʂ 620 

ɹɹʂ ʆɿ 

 

 

ʀʟʜʘʪʝʣʴʩʪʚʦ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʤʘʪʝʨʠʘʣʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ 

ʚ ʩʙʦʨʥʠʢʝ. ɺʩʝ ʤʘʪʝʨʠʘʣʳ ʧʦʜʘʥʳ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ ʠ ʦʪʦʙʨʘʞʘʶʪ  

ʧʝʨʩʦʥʘʣʴʥʫʶ ʧʦʟʠʮʠʶ ʫʯʘʩʪʥʠʢʘ ʢʦʥʬʝʨʝʥʮʠʠ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʢʦʥʬʝʨʝʥʮʠʠ:  

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çChronosè 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ: natural@chronos-journal.ru 

ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ: chronos-journal.ru 

 

mailto:natural@chronos-journal.ru


3 

ʉʆɼɽʈɾɸʅʀɽ 

 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʌʘʪʝʝʚʘ ʅ.ʄ. 

ʍʈʆʅʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ɿɼʆʈʆɺʔʗ ʏɽʃʆɺɽʂɸ ʇʈʀ 

ʕʂʉʇɽɼʀʎʀʆʅʅʆ-ɺɸʍʊʆɺʆʄ ʊʈʋɼɽ ɺ ɿɸʇʆʃʗʈʔɽ ....................... 5 

ʄʘʢʘʨʝʚʠʯ ɺ.ɻ., ʂʦʩʪʝʰʘ ʅ.ʗ. 

ʉʆʉʊʆʗʅʀɽ ʈɽɿʀʉʊɽʅʊʅʆʉʊʀ ʊɽʃʗʊ ɺ ʋʉʃʆɺʀʗʍ 

ʇʈʀʄɽʅɽʅʀʗ ɹʀʆɺɽʉʊʀʅɸ ................................................................... 10 

ʄʦʚʯʘʥ ɸ.ɽ., ʅʠʢʠʬʦʨʦʚ ɸ.ɹ., ʉʝʥʪʷʙʨʝʚ ʅ.ʅ. 

ʂʆʈʈɽʂʎʀʗ ʉʆʉʊʆʗʅʀʗ ɹɸʉʂɽʊɹʆʃʀʉʊʆɺ ʉ ʇʆʄʆʑʔʖ 

ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ ʄʋɿʓʂʀ ................................................................. 14 

 

ʅɸʋʂʀ ʆ ɿɽʄʃɽ 

ʅʘʩʣʝʜʦʚ ɺ.ɺ. 

ʈɸɿʈɸɹʆʊʂɸ ʉʆʉʊɸɺɸ ʂʆʄʇʆɿʀʎʀʀ ɹʋʈʆɺʆɻʆ ʈɸʉʊɺʆʈɸ ʉ 

ʋʇʈɸɺʃʗɽʄʓʄ ɻɽʃɽʆɹʈɸɿʆɺɸʅʀɽʄ ............................................... 19 

ʇʨʦʪʘʩʦʚʘ ɸ.ʇ. 

ʉʀʉʊɽʄɸ ʄɽʊʆɼʆɺ ʉʇʋʊʅʀʂʆɺʆʁ ʀ ʇʆʃɽɺʆʁ 

ʉʇɽʂʊʈʆʉʂʆʇʀʀ ɺ ʕʂʆʃʆɻʀʏɽʉʂʆʄ ʄʆʅʀʊʆʈʀʅɻɽ ʇʆʏɺ ... 23 

 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

ʂʦʚʘʣʝʚʘ ʀ.ɺ., ʍʨʝʥʦʚʘ ʖ.ɺ., ʍʨʝʥʦʚ ʉ.ɺ. 

ɸʂʊʀɺʀɿɸʎʀʗ ʀʅɺɽʉʊʀʎʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ɸʇʂ ....... 30 

 

ʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɹʦʙʫʭ (ɻʝʨʥʝʮ) ʃ.ɺ. 

 çɿʆʃʆʊɸʗè ʄʆɼɽʃʔ ɾʀɿʅʀ ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʀ 

ʀʅʀʎʀɸʎʀʗ ʅɸʋʏʅʆɻʆ ʇʈʆɽʂʊɸ çɾʀɿʅʔ. ɼɺʀɾɽʅʀɽ ʕʅɽʈɻʆ-

ʕʃɽʄɽʅʊʆ-ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ɽɼʀʅʉʊɺɸ ʄɸʊɽʈʀʀè ........... 36 

 

ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʐʫʙʝʡʢʠʥʘ ʊ.ɼ. 

ʌɽʅʆʄɽʅ ʌʀɿʀʂʀ ʂɸʂ ʅɸɻʃʗɼʅʆɽ ʇʈʆʗɺʃɽʅʀɽ 

ʋʅʀɺɽʈʉɸʃʔʅʆɻʆ ɿɸʂʆʅɸ ʊɺʆʈɽʅʀʗ ʆɼʋʍʆʊɺʆʈɽʅʅʆʁ 

ʄɸʊɽʈʀʀ ........................................................................................................ 54 

  



4 

ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɻʨʠʮʝʥʢʦ ɹ.ʇ., ʈʝʯʝʥʢʦ ɼ.ʉ., ʉʢʚʦʨʮʦʚ ɸ.ʄ. 

ɺʃʀʗʅʀɽ ʀʆʅʅʆʁ ʀʄʇʃɸʅʊɸʎʀʀ ʅɸ ʌʀɿʀʂʆ-ʄɽʍɸʅʀʏɽʉʂʀɽ 

ʉɺʆʁʉʊɺɸ ɺʆʃʔʌʈɸʄɸ-ʂʆɹɸʃʔʊʆɺʓʍ ʊɺɽʈɼʆʉʇʃɸɺʅʓʍ 

ʇʃɸʉʊʀʅ ........................................................................................................ 62 

ʉʘʷʜʦʚʘ ʖ.ɹ. 

ɸʅɸʃʀɿ ʇʆʊʆʂʆɺ ɺʊʆʈʀʏʅʓʍ ʈɽʉʋʈʉʆɺ ...................................... 67 

ʐʘʧʦʚʘʣʦʚʘ ʃ.ɸ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʉʊɸʅɼɸʈʊʓ, ʋʉʊɸʅɸɺʃʀɺɸʖʑʀɽ 

ʇʆɺʓʐɽʅʅʓɽ ʊʈɽɹʆɺɸʅʀʗ ʂɸʏɽʉʊɺɸ ʂ ʈʆʉʉʀʁʉʂʆʁ ʈʓɹʅʆʁ 

ʇʈʆɼʋʂʎʀʀ .................................................................................................. 68 

ʉʫʣʪʦʥʦʚ ɹ.ʕ. 

ʅʘʤʘʟʦʚ ʐ.ʉ., ʈʝʡʤʦʚ ɸ.ʄ. 

ʆ ɺʆɿʄʆɾʅʆʉʊʀ ʇʆʃʋʏɽʅʀʗ ʋɼʆɹʈʀʊɽʃʔʅʆɻʆ 

ʇʈɽʎʀʇʀʊɸʊɸ ʅɸ ʆʉʅʆɺɽ ʅʀɿʂʆʉʆʈʊʅʓʍ ʌʆʉʌʆʈʀʊʆɺ 

ʎɽʅʊʈɸʃʔʅʓʍ ʂʓɿʓʃʂʋʄʆɺ ............................................................... 73 

 

ʀʅʌʆʈʄɸʊʀʂɸ, ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʊɽʍʅʀʂɸ ʀ 

ʋʇʈɸɺʃɽʅʀɽ 

ɼʫʜʢʠʥʘ ʀ.ɸ., ɺʘʨʣʘʪʘʷ ʉ.ʂ. 

ʈɸɿʈɸɹʆʊʂɸ ʀ ɺʅɽɼʈɽʅʀɽ ʕʃɽʂʊʈʆʅʅʓʍ ʈɽʎɽʇʊʆɺ ɺ 

ʄɽɼʀʎʀʅʉʂʀɽ ʋʏʈɽɾɼɽʅʀʗ ʇʈʀʄʆʈʉʂʆɻʆ ʂʈɸʗ ʉ ɿɸʑʀʊʆʁ 

ʇɽʈʉʆʅɸʃʔʅʓʍ ɼɸʅʅʓʍ. ...................................................................... 75 

ɻʫʙʘʥʦʚʘ ʄ.ʄ. 

ʆ ʅɽʂʆʊʆʈʓʍ ʆʉʆɹɽʅʅʆʉʊʗʍ ʈɸɿʈɸɹʆʊʂʀ ʌɸʂʋʃʔʊɽʊʉʂʆɻʆ 

ʉɸʁʊɸ ............................................................................................................. 78 

 

  



5 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʍʈʆʅʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ɿɼʆʈʆɺʔʗ ʏɽʃʆɺɽʂɸ 
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ʜʠʩʮʠʧʣʠʥ ʊʶʤʝʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʊʶʤʝʥʴ 

 

ɸʅʅʆʊɸʎʀʗ 

ʇʨʦʚʝʜʝʥʦ ʭʨʦʥʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤ ʛʝʤʦʩʪʘʟʘ, ʛʝ-

ʤʦʜʠʥʘʤʠʢʠ, ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʨʘʙʦʯʠʭ ʚʘʭʪʦʚʳʭ ʙʨʠʛʘʜ ʚ 

ʫʩʣʦʚʠʷʭ ʊʶʤʝʥʩʢʦʛʦ ʉʝʚʝʨʘ ʧʨʠ ʵʢʩʧʝʜʠʮʠʦʥʥʦ-ʚʘʭʪʦʚʦʡ ʬʦʨʤʝ ʪʨʫʜʘ. 

ʆʧʨʝʜʝʣʝʥʳ ʦʙʱʠʝ ʢʨʠʪʝʨʠʠ ʜʝʩʠʥʭʨʦʥʦʟʘ ʧʨʠ ʯʝʣʥʦʯʥʳʭ ʤʝʨʠʜʠʦʥʘʣʴ-

ʥʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʚ ʫʩʣʦʚʠʷ ɿʘʧʦʣʷʨʴʷ. ɺʳʜʝʣʝʥʳ ʪʨʠ ʩʪʝʧʝʥʠ ʜʝʩʠʥʭʨʦ-

ʥʦʟʘ. 

ABSTRACT   

Chronophysiological investigation of hemostasis and hemodynamics sys-

tems of watch workers having expedition and watch organization of labour was 

carried out. Total criteria of desynchronosis in meridianal moving to the condi-

tions of the Far North were singled out. Three degrees of desynchronosis were 

determined.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʧʝʜʠʮʠʦʥʥʦ-ʚʘʭʪʦʚʳʡ ʪʨʫʜ, ɿʘʧʦʣʷʨʴʝ, ʜʝʩʠʥ-

ʭʨʦʥʦʟ. 

Keywords: expedition and watch organization of labour, Far North, desyn-

chronosis. 

 

ʉʨʝʜʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʯʝʣʦʚʝʢʘ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʦʞʠʚʘʥʠʶ ʠ ʨʘʙʦʪʝ ʚ ʥʦʚʳʭ ʢʣʠ-

ʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʵʢʩʧʝʜʠʮʠʦʥʥʦ-ʚʘʭʪʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʫʜʘ. ʀʟʫʯʝʥʠʝ ʨʠʪʤʠʯʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʦʪʢʨʳʚʘʝʪ 

ʧʝʨʩʧʝʢʪʠʚʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʨʠʪʤʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʳʭ ʷʚʣʝʥʠʡ ʜʝʩʠʥʭʨʦʥʦʟʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷ-

ʥʠʷ ʥʘʧʨʷʞʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʩʪʨʝʩʩʦʨʥʳʭ ʬʘʢ-

ʪʦʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʦʙʫ-

ʩʣʦʚʣʠʚʘʶʱʠʭ ʧʦʷʚʣʝʥʠʝ ʛʠʧʝʨʢʦʘʛʫʣʝʤʠʠ [1, ʩ. 31-43].  

ɹʦʣʴʰʠʥʩʪʚʦ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ, ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʨʝʛʫʣʠʨʫʶʪʩʷ ʩʠʩʪʝʤʦʡ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. ʀʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʚʘʞʥʝʡʰʠʤ ʤʦʣʝʢʫʣʷʨʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʘʜʘʧʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʟ-

ʤʝʥʝʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʣʠʧʠʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ [2, ʩ. 108]. ʇʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ (ʇʆʃ) ʥʝʧʨʝ-

ʨʳʚʥʦ ʧʨʦʪʝʢʘʝʪ ʚ ʥʦʨʤʝ ʚʦ ʚʩʝʭ ʪʢʘʥʷʭ ʦʨʛʘʥʠʟʤʘ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʠ-

ʧʦʚ ʥʦʨʤʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʠʭ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, 
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ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʧʝʨʝʢʠʩʥʳʤ ʦʢʠʩʣʝʥʠʝʤ ʣʠʧʠʜʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠ-

ʩʪʝʤʦʡ (ɸʆʉ) ʧʦʜʚʠʞʥʦʝ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʘ ʦʥʦ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. ʕʢʩʪʨʝʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʩʨʝʜʳ, ʷʚʣʷʷʩʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʪʨʝʩʩʘ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʇʆʃ. ɸʜʘʧʪʠʚʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ ʇʆʃ 

ʫ ʯʝʣʦʚʝʢʘ ʥʘ ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʥʦʚʳʭ ʚʟʘʠ-

ʤʦʦʪʥʦʰʝʥʠʡ ʚ ʩʠʩʪʝʤʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʨʝʛʫʣʷʮʠʠ ʇʆʃ ʚ ʦʨʛʘʥʠʟʤʝ [3, ʩ. 

140; 5, ʩ. 58-75].  

ʊʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʦʣʷʨʴʷ ʧʦʜʚʝʨʞʝʥʘ 

ʚʣʠʷʥʠʶ ʩʣʦʞʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ ʢʘʢ ʩʦʮʠʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʛʝʦʬʠʟʠʯʝ-

ʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʳʷʩʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧ-

ʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠ-

ʤʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʫʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʠʭ ʦʪʜʘʣʝʥ-

ʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠ ʵʢʩʧʝʜʠʮʠʦʥʥʦ-ʚʘʭʪʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ [4, ʩ. 47-

51 ].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʙʠʦʨʠʪʤʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝ-

ʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʤʙʨʘʥ ʪʨʦʤʙʦʮʠʪʦʚ (ʇʆʃ, ɸʆʉ) ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʢ 

ʫʩʣʦʚʠʷʤ ʵʢʩʧʝʜʠʮʠʦʥʥʦ-ʚʘʭʪʦʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ɿʘʧʦ-

ʣʷʨʴʝ.  

ʇʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʚʘʭʪʦʚʳʭ ʙʨʠʛʘʜ ʩ ʤʝʨʠʜʠʦʥʘʣʴ-

ʥʳʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʠʟ ʩʨʝʜʥʠʭ ʰʠʨʦʪ (ʛ. ʊʶʤʝʥʴ ï 57Ü 07' ʩ.ʰ.) ʥʘ ʂʨʘʡ-

ʥʠʡ ʉʝʚʝʨ (ʧ. ʍʘʨʘʩʘʚʵʡ ï 71Ü 11' ʩ.ʰ.). ʆʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 6 ʨʘʟ ʚ 

ʩʫʪʢʠ ʚ ʥʘʯʘʣʝ ʚʘʭʪʳ (ʧʝʨʚʳʝ 3 ʜʥʷ), ʩʝʨʝʜʠʥʝ (30-35 ʜʥʝʡ) ʠ ʢʦʥʮʝ ʚʘʭʪʳ 

(55-60 ʜʥʝʡ).  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʤʝʨʠʜʠʦʥʘʣʴʥʳʭ 

ʧʝʨʝʣʝʪʘʭ ʚ ʢʦʥʪʨʘʩʪʥʳʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜ-

ʥʦʛʦ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʪʤʝʯʘʝʪʩʷ ʚʥʫʪʨʠʩʠʩʪʝʤʥʳʡ ʠ 

ʤʝʞʩʠʩʪʝʤʥʳʡ ʜʝʩʠʥʭʨʦʥʦʟ ʩ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʠ ʥʝʦʜʥʦʚʨʝʤʝʥʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʜʠʥʘ-

ʤʠʢʠ, ʛʝʤʦʩʪʘʟʘ, ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʣʠʧʠʜʦʚ, ʇʆʃïɸʆʉ ʤʝʤʙʨʘʥ ʪʨʦʤʙʦ-

ʮʠʪʦʚ ʫ ʨʘʙʦʯʠʭ ʩ ʵʢʩʧʝʜʠʮʠʦʥʥʦ-ʚʘʭʪʦʚʦʡ ʬʦʨʤʦʡ ʪʨʫʜʘ ʧʨʠ ʤʝʨʠʜʠʦʥʘʣʴ-

ʥʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʚ ʫʩʣʦʚʠʷ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʠ ʜʝʡʩʪʚʠʠ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʘʩʪʘ ʦʧʨʝʜʝʣʠʣʠʩʴ ʪʨʠ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʝʩʠʥʭʨʦʥʦʟʘ. ʇʨʠ ʵʪʦʤ 

ʚʨʝʤʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʧʷʪʠ ʦʩʥʦʚʥʳʤ 

ʢʨʠʪʝʨʠʷʤ: ʘ) ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ 24-ʭ ʯʘʩʦʚʦʛʦ ʨʠʪʤʘ ʦʩʥʦʚ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; ʙ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʩʥʦʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʫʣʴʪʨʘʜʠʘʥʥʦʡ ʨʠʪʤʠʢʠ; ʚ) ʠʟ-

ʤʝʥʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʫʨʦʚʥʷ (ʤʝʟʦʨʘ) ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩ-

ʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ; ʛ) ʩʫʪʦʯʥʘʷ ʘʤʧʣʠʪʫʜʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; ʜ) ʠʟʤʝ-

ʥʝʥʠʷ ʚʥʫʪʨʠʩʠʩʪʝʤʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜ-

ʥʳʤʠ ʜʘʥʥʳʤʠ (ʧʦ ʘʢʨʦʬʘʟʘʤ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʘʤ). 
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ɼʝʩʠʥʭʨʦʥʦʟ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʠʝʤ ʩʨʝʜʥʝʩʫ-

ʪʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʜʠʥʘʤʠʢʠ (ʏʉʉ, ɸɼ, ʄʆʂ), 

ʛʠʧʦʢʦʘʛʫʣʝʤʠʝʡ, ʧʦʚʳʰʝʥʠʝʤ ʨʝʘʢʮʠʡ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ 

ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʤʝʤʙʨʘʥ ʪʨʦʤʙʦʮʠʪʦʚ, ʩʦʭʨʘʥʝʥʠʝʤ 

24-ʭ ʯʘʩʦʚʦʡ ʧʝʨʠʦʜʠʢʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ.  

ɼʝʩʠʥʭʨʦʥʦʟ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʧʦʚʳʰʝʥʠʝʤ ʩʨʝʜʥʝʩʫʪʦ-

ʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʛʠʧʝʨʢʦʘʛʫʣʝʤʠʝʡ, 

ʧʦʚʳʰʝʥʠʝʤ ʇʆʃ ʠ ʩʥʠʞʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ɸʆʉ ʤʝʤʙʨʘʥ ʪʨʦʤʙʦʮʠʪʦʚ, ʦʪ-

ʩʫʪʩʪʚʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 24-ʭ ʯʘʩʦʚʳʭ ʨʠʪʤʦʚ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʥʦʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʥʘ ʯʘʩʪʦʪʝ 24-ʭ ʯʘʩʦʚ.  

ɼʝʩʠʥʭʨʦʥʦʟ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ï ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ, 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʇʆʃ ʠ ʫʛʥʝʪʝʥʠʝʤ ɸʆʉ ʤʝʤʙʨʘʥ ʪʨʦʤʙʦʮʠʪʦʚ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 24-ʭ ʯʘʩʦʚʳʭ ʨʠʪʤʦʚ ʠ ʧʨʦʷʚʣʝʥʠʝʤ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʠʭ ʫʣʴʪʨʘʜʠʘʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʜʝʩʠʥʭʨʦʥʦʟʘ ʚ ʪʝʯʝʥʠʝ ʚʘʭʪʦʚʦʛʦ ʮʠʢʣʘ ʧʦʟʚʦ-

ʣʠʣʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʪʠʧʘ ʩʠʩʪʝʤʥʳʭ ʨʝʘʢʮʠʡ ʛʝʤʦʩʪʘʟʘ, ʛʝʤʦʜʠʥʘʤʠʢʠ, ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʨʝʘʢʮʠʡ ʇʆʃ ʠ ʘʢʪʠʚʥʦʩʪʠ ɸʆʉ, ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʠʜʦʚ ʤʝʤ-

ʙʨʘʥ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʦʪʚʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʤʧʣʝʢʩʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦ-

ʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ ʧʨʠ ʵʢʩ-

ʧʝʜʠʮʠʦʥʥʦ-ʚʘʭʪʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʥʘ ʯʝʣʥʦʯʥʳʝ ʤʝ-

ʨʠʜʠʦʥʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʂʨʘʡʥʠʡ ʉʝʚʝʨ ʩʪʝʧʝʥʴ ʜʝʩʠʥʭʨʦʥʦʟʘ ʙʳʣʘ 

ʨʘʟʥʦʡ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʜʝʩʠʥʭʨʦʥʦʟ ʧʨʠ ʪʨʘʥʩʰʠʨʦʪʥʳʭ ʧʝʨʝʣʝʪʘʭ 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʘʭʪʦʚʦʛʦ ʮʠʢʣʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʠʣ ʚ ʥʘʯʘʣʝ ʚʘʭʪʦ-

ʚʦʛʦ ʮʠʢʣʘ ʫ ʨʘʙʦʯʠʭ ʩ ʧʝʨʚʳʤ ʪʠʧʦʤ ʨʝʘʢʮʠʠ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʶ, 

ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʣʠʧʠʜʦʚ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʚʩʝʭ 

ʬʨʘʢʮʠʡ. ʂʦʩʠʥʦʨ-ʘʥʘʣʠʟ ʦʧʨʝʜʝʣʠʣ ʩʤʝʱʝʥʠʝ ʘʢʨʦʬʘʟ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦ-

ʩʪʘʟʘ ʥʘ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʠʥʚʝʨʩʠʶ ʩʫʪʦʯʥʦʛʦ ʨʠʪʤʘ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠ-

ʪʦʚ. ʆʪʩʫʪʩʪʚʦʚʘʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ 24-ʭ ʯʘʩʦʚʦʡ ʨʠʪʤ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʩʪʘʟʘ, ʨʝʘʢʮʠʡ ʇʆʃ ʠ ʘʢʪʠʚʥʦʩʪʠ ɸʆʉ ʤʝʤʙʨʘʥ ʪʨʦʤʙʦ-

ʮʠʪʦʚ. ʂ ʩʝʨʝʜʠʥʝ ʚʘʭʪʦʚʦʛʦ ʮʠʢʣʘ ʜʣʷ I ʪʠʧʘ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʥʘʯʘʣʦʤ ʚʘʭʪʳ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʝʤʦʩʪʘʟʘ. ɸʢʨʦʬʘʟʳ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʩʪʘʟʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠʩʴ ʚ ʧʦʩʣʝʧʦ-

ʣʫʜʝʥʥʦʝ ʚʨʝʤʷ, ʘ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ ï ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʩʫʪʦʢ. ʇʨʠ 

ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʤʦʩʪʘʟʘ ʥʝ ʠʤʝʣʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ 24-ʭ ʯʘʩʦʚʦʛʦ ʨʠʪʤʘ, ʦʩʥʦʚʥʘʷ ʤʦʱʥʦʩʪʴ ʚʨʝʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥʷʣʘʩʴ ʥʘ ʯʘʩʪʦʪʝ 24-ʭ ʯʘʩʦʚʦʡ ʧʝ-

ʨʠʦʜʠʢʠ. ɸʥʘʣʠʟ ʨʝʘʢʮʠʡ ʇʆʃ ʠ ʘʢʪʠʚʥʦʩʪʠ ɸʆʉ ʤʝʤʙʨʘʥ ʪʨʦʤʙʦʮʠʪʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦ ʢʦʤʧʝʥʩʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʇʆʃïɸʆʉ, ʪʘʢ ʢʘʢ ʘʢʨʦʬʘʟʳ 
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ʧʦʢʘʟʘʪʝʣʝʡ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʠ ʩʦ-

ʧʨʦʚʦʞʜʘʣʠ ʘʢʨʦʬʘʟʳ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ. ʂ ʢʦʥʮʫ ʚʘʭʪʳ ʧʨʠ I ʪʠʧʝ ʨʝʘʢʮʠʠ ʚʨʝʤʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʥʦʚ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʘʩʴ ʥʘ ʥʦʚʦʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʟʥʘʯʝʥʠʷʤ ʩʨʝʜʥʠʭ ʰʠʨʦʪ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʘʢ ʚ ʣʝʪʥʠʡ, ʪʘʢ ʠ ʚ ʟʠʤʥʠʡ ʩʝʟʦʥʳ ʛʦʜʘ ʫ ʚʘʭʪʦʚʠʢʦʚ ʧʝʨʚʦʛʦ 

(ʘʜʘʧʪʠʚʥʦʛʦ) ʪʠʧʘ ʨʝʘʢʮʠʠ ʥʘʙʣʶʜʘʣʩʷ ʜʝʩʠʥʭʨʦʥʦʟ IïII ʩʪʝʧʝʥʠ ʪʦʣʴʢʦ ʚ 

ʥʘʯʘʣʝ ʚʘʭʪʳ, ʩ ʩʝʨʝʜʠʥʳ ʚʘʭʪʳ ʠ ʜʦ ʢʦʥʮʘ ʚʘʭʪʦʚʦʛʦ ʮʠʢʣʘ ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ, ʫ ʢʦʪʦʨʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ 24-ʭ ʯʘʩʦʚʦʡ ʨʠʪʤ, ʠ ʪʦʣʴʢʦ ʢ ʢʦʥʮʫ ʚʘʭʪʦʚʦʛʦ ʮʠʢʣʘ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʤʝʞʩʠʩʪʝʤʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʧʨʠʙʣʠʞʘʣʘʩʴ ʢ ʧʦʢʘʟʘʪʝʣʷʤ 

ʩʨʝʜʥʠʭ ʰʠʨʦʪ. 

ʋ ʚʘʭʪʦʚʠʢʦʚ ʚʪʦʨʦʛʦ (ʛʠʧʝʨʪʝʥʟʠʚʥʦʛʦ) ʪʠʧʘ ʚ ʥʘʯʘʣʝ ʚʘʭʪʦʚʦʛʦ ʮʠʢʣʘ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʳʡ ʜʝʩʠʥʭʨʦʥʦʟ ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʩ ʠʥʚʝʨʩʠʝʡ ʘʢʨʦʬʘʟ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʛʦʜʘ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʟʥʘʯʠʤʳʭ 24-ʭ ʯʘʩʦʚʳʭ ʨʠʪʤʦʚ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʘʭ-

ʪʦʚʦʛʦ ʮʠʢʣʘ ʩʦʭʨʘʥʷʣʩʷ ʜʝʩʠʥʭʨʦʥʦʟ II  ï III  ʩʪʝʧʝʥʠ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʫ-

ʯʘʝʤʳʭ ʩʠʩʪʝʤ. ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʛʦʜʘ ʥʘʙʣʶʜʘʣʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʜʝʩʠʥ-

ʭʨʦʥʦʟ ʚ ʥʘʯʘʣʝ ʚʘʭʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʨʝʜʠʥʦʡ ʠ ʢʦʥʮʦʤ ʚʘʭʪʳ, ʘ ʚ ʟʠʤ-

ʥʠʡ ʩʝʟʦʥ ʛʦʜʘ ï ʜʝʩʠʥʭʨʦʥʦʟ ʫʩʠʣʠʚʘʣʩʷ ʩ ʥʘʯʘʣʘ ʚʘʭʪʳ ʢ ʢʦʥʮʫ ʚʘʭʪʦʚʦʛʦ 

ʮʠʢʣʘ. ɸʢʨʦʬʘʟʳ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʨʘʟʥʦʝ ʚʨʝʤʷ 

ʩʫʪʦʢ. ʊʘʢ ʘʢʨʦʬʘʟʳ ʧʦʢʘʟʘʪʝʣʝʡ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷ-

ʣʘʩʴ ʚ 3'43'' ʠ 2'02''. ʊʘʢʦʝ ʫʩʠʣʝʥʠʝ ʜʝʩʠʥʭʨʦʥʦʟʘ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʚʦʟʤʦʞʥʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʘʩʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʭʦʣʦʜʘ ʥʘ ʦʨʛʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʨʦʷʚ-

ʣʷʣʩʷ ʫ ʚʘʭʪʦʚʠʢʦʚ II  ʪʠʧʘ ʨʝʘʢʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ɿʘ-

ʧʦʣʷʨʴʝ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʫ ʚʘʭʪʦʚʠʢʦʚ III  

ʪʠʧʘ ʨʝʘʢʮʠʠ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʘʭʪʦʚʦʛʦ ʮʠʢʣʘ ʥʘʙʣʶ-

ʜʘʣʩʷ ʜʝʩʠʥʭʨʦʥʦʟ ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ 

ʣʝʪʥʠʡ ʩʝʟʦʥ ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʠʤʥʠʤ ʥʘʙʣʶʜʘʣʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ 

ʜʝʩʠʥʭʨʦʥʦʟ ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʛʝ-

ʤʦʜʠʥʘʤʠʢʠ, ʚ ʢʦʥʮʝ ʚʘʭʪʳ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʝʩʠʥʭʨʦʥʦʟʘ III  

ʪʠʧʘ ʨʝʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʤʝʥʴʰʘʷ ʘʤʧʣʠʪʫʜʘ 24-ʭ ʯʘʩʦʚʦʛʦ ʨʠʪʤʘ ʠʟʫʯʘʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʋ ʚʘʭʪʦʚʠʢʦʚ ʩ ʪʨʝʪʴʠʤ ʪʠʧʦʤ ʨʝʘʢʮʠʠ (ʘʩʪʝʥʠʯʝʩʢʠʡ ʪʠʧ) ʚ 

ʢʦʥʪʨʘʩʪʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʩʷ ʜʝʩʠʥʭʨʦʥʦʟ II  ʩʪʝʧʝʥʠ, ʩ ʘʩʪʝ-

ʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ: ʩʥʠʞʝʥʠʝʤ ʤʝʟʦʨʘ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʫʯʘ-

ʱʝʥʠʝʤ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɼʝʩʠʥʭʨʦʥʦʟ III  ʩʪʝʧʝʥʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚ ʦʩʥʦʚʥʦʤ ʫ ʚʘʭʪʦʚʠʢʦʚ ʩʦ 

ʚʪʦʨʳʤ ʪʠʧʦʤ ʨʝʘʢʮʠʠ (ʛʠʧʝʨʪʝʥʟʠʚʥʳʡ ʪʠʧ) ʚ ʢʦʥʮʝ ʚʘʭʪʳ. ʄʝʟʦʨ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʩʦʭʨʘʥʷʣʩʷ ʧʦʚʳʰʝʥʥʳʤ ʚʝʩʴ ʧʝʨʠʦʜ ʚʘʭʪʳ (ʏʉʉ ʜʦ 

124%, ʉɸɼ ʜʦ 125%, ɼɸɼ ʜʦ 119% ʦʪ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ). ʆʪʤʝʯʘʣʦʩʴ 

ʚʥʫʪʨʠʩʠʩʪʝʤʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʩʫʪʦʯʥʳʭ ʨʠʪʤʦʚ, ʩʤʝʱʝʥʠʝ ʘʢʨʦʬʘʟ ʧʦ-

ʢʘʟʘʪʝʣʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʳʭ 24-ʭ ʯʘʩʦʚʳʭ ʨʠʪʤʦʚ ʠ ʧʦʷʚʣʝʥʠʝʤ ʫʣʴʪʨʘ-
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ʜʠʘʥʥʳʭ ï 12-ʪʠ ʯʘʩʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʫʪʦʯʥʦʛʦ ʨʠʪʤʘ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ. ɸʢʨʦʬʘʟʳ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʘʢʮʠʡ ʇʆʃ ʠ ʘʢʪʠʚʥʦʩʪʠ ɸʆʉ ʤʝʤʙʨʘʥ 

ʪʨʦʤʙʦʮʠʪʦʚ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʳ. ɺʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʥʫʪʨʠ-

ʩʠʩʪʝʤʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʠʪʤʦʚ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦ-

ʩʪʘʟʘ, ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʩʠʩʪʝʤʳ ʇʆʃïɸʆʉ ʤʝʤʙʨʘʥ ʪʨʦʤʙʦʮʠʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʵʢʩʧʝʜʠʮʠ-

ʦʥʥʦ-ʚʘʭʪʦʚʳʡ ʨʝʞʠʤ ʪʨʫʜʘ, ʤʠʛʨʘʮʠʷ ʠʟ ʟʦʥ ʢʦʥʪʨʘʩʪʥʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʷʩʘ, ʷʚʣʷʷʩʴ ʬʘʢʪʦʨʘʤʠ ʩʪʨʝʩʩʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʥʥʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʥʘʨʫʰʝʥʠʡ ʧʨʦʮʝʩʩʦʚ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩ-

ʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ ʠ ʩʠʩʪʝʤʳ ʛʝʤʦ-

ʩʪʘʟʘ. ɺʳʜʝʣʝʥʠʝ ʪʨʝʭ ʛʨʫʧʧ ʨʝʘʛʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʯʝʣʥʦʯʥʳʝ ʤʝʨʠ-

ʜʠʦʥʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʨʝʜʥʠʭ ʰʠʨʦʪ ʚ ɿʘ-

ʧʦʣʷʨʴʝ ʧʦʟʚʦʣʠʪ ʫʩʪʘʥʦʚʠʪʴ ʩʪʨʘʪʝʛʠʶ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʨʛʘʥʠʟʤʘ. 

ʀ ʝʩʣʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʪʨʘʪʝʛʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦ-

ʚʳʰʝʥʠʝ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘ ʩʯʝʪ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ, ʨʝʘʢʮʠʷ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ, ʠ 

ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʧʘʪʦʣʦʛʠʠ, ʪʦ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʘʜʘʧʪʠʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʛʨʘʥʠʯʝʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʦʨʛʘ-

ʥʠʟʤʘ ʧʨʠ ʯʝʣʥʦʯʥʳʭ ʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʙʲʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠ-

ʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʵʢʩʧʝʜʠʮʠʦʥʥʦ-ʚʘʭʪʦʚʦʡ ʬʦʨʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʦʪʙʦʨ, ʜʠʘʛʥʦʩʪʠʢʫ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ 

ʩʦʟʜʘʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʞʠʤʳ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ. 
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ʉʆʉʊʆʗʅʀɽ ʈɽɿʀʉʊɽʅʊʅʆʉʊʀ ʊɽʃʗʊ ɺ ʋʉʃʆɺʀʗʍ 

ʇʈʀʄɽʅɽʅʀʗ ɹʀʆɺɽʉʊʀʅɸ  

 

ʄʘʢʘʨʝʚʠʯ ɺʝʨʦʥʠʢʘ ɻʝʥʥʘʜʴʝʚʥʘ, 

ɸʩʧʠʨʘʥʪʢʘ 3 ʢʫʨʩʘ,  

 ʙʠʦʣʦʛʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʌɻɹʆʋ ɺʆ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ.ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʂʦʩʪʝʰʘ ʅʠʢʦʣʘʡ ʗʢʦʚʣʝʚʠʯ 

ɼ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ ʊʦʤʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠ-

ʪʫʪʘ, 

ʂʘʬʝʜʨʘ ʚʝʪʝʨʠʥʘʨʠʠʠ 

ʛ.ʊʦʤʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʵʢʩʧʝʨʠʤʝʥʪ ʙʳʣʠ ʚʟʷʪʳ 2 ʛʨʫʧʧʳ ʪʝʣʷʪ. ʆʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩ ʨʦʞʜʝʥʠʷ 

ʜʦ 21 ïʛʦ ʜʥʷ ʞʠʟʥʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʧʘʠʚʘʣʩʷ çɹʠʦʚʝʩʪʠʥè. ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʦʜ-

ʥʘʢʦ ʙʠʦʚʝʩʪʠʥ ʥʝ ʧʦʣʫʯʘʣʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʦʢʘ-

ʟʘʣʦ, ʯʪʦ ʩʦ ʩʪʦʨʦʥʳ ʣʝʡʢʦʛʨʘʤʤʳ ʥʘʙʣʶʜʘʣʘʩʴ ʢʘʨʪʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ 

ʧʦʚʳʰʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ.  

Abstract:  

For the experiment 2 groups of calves were taken. An experimental group 

from birth to 21st day of life were also "Biovestin". The control group was in 

similar conditions of feeding and maintenance, but Biovestin not received.  

The test of peripheral blood in the experimental group showed that the quan-

tity of leukocytes shows to increased resistance of calves of the experimental 

group. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʩʦʭʨʘʥʥʦʩʪʴ, ʧʨʦʙʠʦʪʠʢ, ʙʠʦʚʝ-

ʩʪʠʥ. 

Key words: resistance, viability, probiotic, biovestin,  

 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʝʣʷʪ ʚ ʧʦʩʪʢʦʣʦʩʪʨʘʣʴʥʳʡ ʧʝ-

ʨʠʦʜʳ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʵʪʦ ʚʨʝʤʷ ʫ ʞʠʚʦʪʥʳʭ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ 

ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʣʝʡʢʦʮʠʪʦʚ, ʧʦʷʚʣʷʶʪʩʷ ʛʫʤʦʨʘʣʴʥʳʝ ʬʘʢʪʦʨʳ 

ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ, ʚ ʭʦʟʷʡʩʪʚʘʭ ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʤʦʣʦʜʥʷʢʘ, 

ʠʟʤʝʥʷʝʪʩʷ ʨʝʞʠʤ ʝʛʦ ʢʦʨʤʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʪʝʣʷʪ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʨʘʟʚʠʪʠʶ ʫ ʥʠʭ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ [ 3 ]. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʭʝʤʳ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ, ʩʫʣʴʬʘʥʠʣʘʤʠʜʥʳʭ, ʥʠʪʨʦʬʫʨʘʥʦʚʳʭ ʠ ʜʨʫʛʠʭ ʩʠʥʪʝ-

ʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ʀʭ 

ʧʨʠʤʝʥʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʤʦ-

ʣʦʜʥʷʢʘ, ʯʪʦ ʟʘʪʷʛʠʚʘʝʪ ʧʨʦʮʝʩʩ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ɺ ʵʪʦʡ 
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ʩʚʷʟʠ ʧʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʨʦ-

ʬʠʣʘʢʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʝʡ ʤʦʣʦʜʥʷʢʘ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʠʤʤʫʥʥʦʛʦ ʩʪʘ-

ʪʫʩʘ ï ʦʜʥʘ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʉ ʥʘʢʦʧʣʝʥʠʝʤ ʜʘʥʥʳʭ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ ʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʩʪʦʷʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʠ ʙʠʦ-

ʭʠʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠ-

ʚʘʪʴ ʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʩʧʦʩʦʙʳ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʠʤʤʫʥʦʢʦʨʨʝʢʮʠʠ [4]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʪʝʣʷʪ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʚʝʩʪʠʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʫʯʝʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ çʂʫʟʦʚʣʝʚʦè ʊʦʤ-

ʩʢʦʛʦ ʨʘʡʦʥʘ, ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʝʝ 100 ʛʦʣʦʚ ʯʝʨʥʦ-ʧʝʩʪ-

ʨʦʛʦ ʩʢʦʪʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʪʝʣʷʪ, ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʚʝʩʪʠʥʘ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, 3 -7 ʜʥʝʡ 

ʞʠʟʥʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʛʨʫʧʧʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʊʝʣʷʪʘ ʚ ʢʘʞ-

ʜʫʶ ʛʨʫʧʧʫ ʦʪʦʙʨʘʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ ʘʥʘʣʦʛʦʚ, ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ, ʧʦʣʘ, 

ʤʘʩʩʳ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ.  

ɾʠʚʦʪʥʳʝ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘ-

ʥʠʷ.  

ʊʝʣʷʪʘʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (10 ʛʦʣʦʚ), ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦ-

ʛʦʚ: ʯʝʨʥʦ-ʧʝʩʪʨʘʷ ʧʦʨʦʜʘ, ʪʝʣʦʯʢʠ ʠ ʙʳʯʢʠ 45-50 ʢʛ, ʩ 3 ʜʥʷ ʞʠʟʥʠ, ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦ ʚʳʧʘʠʚʘʣʩʷ ɹʠʦʚʝʩʪʠʥ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 0.2 ʤʣ/ʢʛ, ʧʝʨʝʜ ʦʩ-

ʥʦʚʥʳʤ ʢʦʨʤʣʝʥʠʝʤ, ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ. 

ɹʠʦʚʝʩʪʠʥ ʨʘʟʨʘʙʦʪʘʥ ɿɸʆ çɹʠʦ-ɺʝʩʪʘè ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʵʤʫʣʴʩʠʶ ʦʜʥʦʨʦʜʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʮʚʝʪʦʤ ʦʪ ʢʨʝʤʦʚʦʛʦ ʜʦ ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʦʛʦ. ʕʤʫʣʴʩʠʷ ʩʦʜʝʨʞʠʪ ʱʪʘʤʤ ʞʠʚʳʭ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ Bifidobac-

terium adolescentis ʄʉ-42 ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʤʝʥʝʝ 1*107 ʢʣʝʪʦʢ ʚ 1 ʩʤ3, ʚ ʢʘʯʝ-

ʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ï ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʪʝʣʷʪ (10 ʛʦʣʦʚ) ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ ʠ ʧʨʝʧʘʨʘʪʘ ʥʝ ʧʦ-

ʣʫʯʘʣʘ. 

ʋ ʪʝʣʷʪ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʥʘ 1-, 7-, 15-, 20- ʩʫʪʢʠ, ʠ ʧʦ ʜʦʩʪʠʞʝʥʠʶ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʘʞʜʳʝ 30 ʜʥʝʡ ʠʟʫʯʘʣʠʩʴ ʧʘʨʘʤʝʪʨʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ (ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʧʫʣʴʩʦʚʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʪʝʤʧʝʨʘʪʫʨʘ) ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [1], ʚʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Eʭʩʝl. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʢʪʘʣʴ-

ʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʠʤʝʣʘ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 38,7 

ï 39,1Üʉ. ʏʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʫ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳʙʳʣʘ 
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ʥʠʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʨʝ-

ʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 1,5-1,7 ʨʘʟʘ ʠ ʩʦʩʪʘʚʣʷʣʘ 28-31 ʜʚ./ʤʠʥ. ʇʨʠ ʵʪʦʤ ʜʳ-

ʭʘʥʠʝ ʙʳʣʦ ʛʣʫʙʦʢʠʤ ʠ ʨʠʪʤʠʯʥʳʤ. ʏʘʩʪʦʪʘ ʧʫʣʴʩʘ ʫ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʪʘʢʞʝ ʟʘʤʝʜʣʷʣʘʩʴ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 83-86 ʫʜ./ʤʠʥ, ʧʨʠ 100Ñ5 

ʫʜ./ʤʠʥ ʫ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʫ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʝʩʤʦʪʨʷ 

ʥʘ ʙʦʣʝʝ ʨʝʜʢʦʝ ʜʳʭʘʥʠʝ ʠ ʤʝʥʴʰʠʡ ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʝʛʦ, ʛʣʫʙʠʥʘ ʜʳʭʘʥʠʷ 

ʙʳʣʘ ʙʦʣʴʰʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʙʳʣ ʚʳʰʝ, ʯʪʦ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʣʫʯʰʝʤ ʨʘʟʚʠʪʠʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ.  

ʃʝʡʢʦʮʠʪʘʨʥʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʤʘ ʯʫʪʢʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʣʶʙʳʝ ʠʟʤʝʥʝ-

ʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʕʪʠ 

ʨʝʘʢʮʠʠ ʩʚʷʟʘʥʳ ʩ ʧʝʨʝʩʪʨʦʡʢʦʡ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ ʛʝʤʦʧʦʵʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʫʩʠʣʝʥʥʘʷ ʚʳʨʘʙʦʪʢʘ ʢʘʢ ʚʩʝʭ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ 

ʛʨʫʧʧ ʣʝʡʢʦʮʠʪʦʚ ʠʣʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʦʛʦ 

[1]. 

ʊʘʙʣʠʮʘ 3 ð ʃʝʡʢʦʛʨʘʤʤʘ ʪʝʣʷʪ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʚʝʩʪʠʥʘ 

ɻʨʫʧʧʘ 
ʣʠʤʬʦʮʠʪʳĬ109/L, ʩʫʪʢʠ 

3-ʝ 7-ʝ 15-ʝ 20-ʝ 40-ʝ 70-ʝ 100-ʝ 120-ʝ 

ʂʦʥʪʨʦʣʴʥʘʷ 
60,37Ñ 

0,83 

66,83Ñ 

0,36 

16,37Ñ 

0,51 

11,71Ñ 

1,32 

17,39Ñ 

0,45 

4,45Ñ 

0,10 

4,84Ñ 

0,48 

5,14Ñ 

0,51 

ʆʧʳʪʥʘʷ 
61,27Ñ 

1,12 

78,51Ñ 

1,17* 

60,92Ñ 

0,36* 

52,85Ñ 

0,05* 

20,8Ñ 

0,05* 

5,04Ñ 

0,58* 

6,93Ñ 

0,69 

6,89Ñ 

0,64 

 

ɻʨʫʧʧʘ 
ɻʨʘʥʫʣʦʮʠʪʳĬ109/L, ʩʫʪʢʠ 

3-ʝ  7-ʝ  15-ʝ  20-ʝ  40-ʝ  70-ʝ  100-ʝ  120-ʝ  

ʂʦʥʪʨʦʣʴʥʘʷ 
16,71Ñ 

1,08 

14,67Ñ 

1,29 

18,66Ñ 

0,45 

28,86Ñ 

0,16 

24,32Ñ 

0,14 

11,77Ñ 

0,36 

11,67Ñ 

1,25 

13,63Ñ 

1,32 

ʆʧʳʪʥʘʷ 
16,09Ñ 

0,14 

15,42Ñ 

1,58 

20,51Ñ 

0,68 

20,24Ñ 

0,66* 

26,21Ñ 

0,25* 

21,45Ñ 

0,96* 

24,21Ñ 

0,25 

23,11Ñ 

0,45 

 

ɻʨʫʧʧʘ Mid # (cʦʜʝʨʞʘʥʠʝ ʩʤʝʩʠ ʤʦʥʦʮʠʪʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ, ʙʘʟʦʬʠʣʦʚ ʠ 

ʥʝʟʨʝʣʳʭ ʢʣʝʪʦʢ)Ĭ109/L, ʩʫʪʢʠ 

3-ʝ  7-ʝ  15-ʝ  20-ʝ  40-ʝ  70-ʝ  100-ʝ  120-ʝ  

ʂʦʥ-

ʪʨʦʣʴʥʘʷ 

2,51Ñ 

0,28 

2,62Ñ 

0,43 

3,29Ñ 

0,20 

2,18Ñ 

0,23 

3,54Ñ 

0,05 

2,16Ñ 

0,11 

2,22Ñ 

0,25 

2,51Ñ 

0,13 

ʆʧʳʪʥʘʷ 2,79Ñ 

0,96 

6,57Ñ 

1,11* 

4,97Ñ 

0,69* 

3,98Ñ 

0,45* 

3,62Ñ 

0,37 

4,12Ñ 

0,31* 

4,95Ñ 

0,34* 

4,89Ñ 

0,39* 

 

ʇʨʠʤʝʯʘʥʠʝ: * - ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʈ<0,05 
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ʂʘʢ ʦʪʤʝʯʘʶʪ ʘʚʪʦʨʳ, ʢʨʦʚʴ ʪʝʣʷʪ ʩʨʘʟʫ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʠʤʝʝʪ ʥʝʡʪʨʦ-

ʬʠʣʴʥʳʡ ʧʨʦʬʠʣʴ, ʵʦʟʠʥʦʬʠʣʳ ʚ ʵʪʦ ʚʨʝʤʷ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʢ ʤʝ-

ʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʚ ʣʝʡʢʦʛʨʘʤʤʝ ʧʨʝʚʘʣʠʨʫʶʪ ʣʠʤʬʦʮʠʪʳ [2]. ʇʦʣʫʯʝʥʥʳʝ 

ʥʘʤʠ ʜʘʥʥʳʝ (ʪʘʙʣʠʮʘ 3) ʠʤʝʶʪ ʪʘʢʫʶ ʞʝ ʪʝʥʜʝʥʮʠʶ, ʥʦ ʚ ʣʝʡʢʦʛʨʘʤʤʝ ʪʝ-

ʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 

ʢ 15 ʩʫʪʢʘʤ ʥʘ 36,5% (ʈ<0,05), ʥʘ 20 ʩʫʪʢʠ ï 12,2%, ʥʘ 40 ʩʫʪʢʠ ï 13,2%.  

ʐʫʤʩʢʠʡ ɺ. ɸ. [5] ʫʪʚʝʨʞʜʘʝʪ ʯʪʦ ʧʨʦʙʠʦʪʠʢʠ ʩʪʠʤʫʣʠʨʫʶʪ ʦʨʛʘʥʳ 

ʠʤʤʫʥʦʛʝʥʝʟʘ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ 

ʩʯʸʪ ʛʠʧʝʨʧʣʘʟʠʠ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʣʝʪʦʢ ʊ- ʠ ɺ-ʣʠʤʬʦ-

ʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʠ ʤʘʢʨʦʬʘʛʦʚ.  

 ɼʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʤʦʥʦʮʠʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʥʘʤʠʢʝ ʣʠʤʬʦʮʠ-

ʪʦʚ.  

ʄʦʥʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ ʢʨʦʚʠ ʠ ʥʦʩʷʪ ʟʘʱʠʪ-

ʥʫʶ ʬʫʥʢʮʠʶ, ʠʤʝʥʥʦ ʦʥʠ ʧʝʨʚʳʤʠ ʦʪʚʝʯʘʶʪ ʘʛʨʝʩʩʠʝʡ ʥʘ ʚʥʝʜʨʝʥʠʝ ʚ ʞʠ-

ʚʦʡ ʦʨʛʘʥʠʟʤ ʠʥʦʨʦʜʥʳʭ ʪʝʣ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʦʪʤʝʨʰʠʝ 

ʢʣʝʪʢʠ ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʨʝʘʢʮʠʡ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʚʳʰʝ-

ʥʠʠ ʢʣʝʪʦʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʠʪʝʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʚʝʩʪʠʥʘ ʫ ʪʝʣʷʪ ʧʦʚʳʰʘʝʪʩʷ ʥʝʩʧʝ-

ʮʠʬʠʯʝʩʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʞʠʚʦʪʥʳʝ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʜʠʩ-

ʧʝʧʩʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ.  
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ʂʆʈʈɽʂʎʀʗ ʉʆʉʊʆʗʅʀʗ ɹɸʉʂɽʊɹʆʃʀʉʊʆɺ ʉ ʇʆʄʆʑʔʖ 

ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ ʄʋɿʓʂʀ 

 

ʄʦʚʯʘʥ ɸʥʥʘ ɽʚʛʝʥʴʝʚʥʘ, 

ʫʯʠʪʝʣʴ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʄʆʋ ʛʠʤʥʘʟʠʷ ˉ16, ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ;  

ʅʠʢʠʬʦʨʦʚ ɸʥʜʨʝʡ ɹʦʨʠʩʦʚʠʯ, 

ʫʯʠʪʝʣʴ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʄʆʋ ʉʐ ˉ 61, ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

ʉʝʥʪʷʙʨʝʚ ʅʠʢʦʣʘʡ ʅʠʢʦʣʘʝʚʠʯ 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʧʨʦʬʝʩʩʦʨ  

ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ɺʦʣ-

ʛʦʛʨʘʜ, ʈʦʩʩʠʷ;  

 

ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʠʚʰʠʭ ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʤʫʟʳʢʘʣʴʥʳʭ ʦʪʨʳʚʢʦʚ (ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʫʟʳʢʘ) ʥʘ ʩʪʝʧʝʥʴ ʧʩʠ-

ʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ. ʇʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʤʳʰʮ, 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘ ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʰʪʨʘʬʥʳʭ ʙʨʦʩ-

ʢʦʚ ʚ ʙʘʩʢʝʪʙʦʣʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʫʟʳʢʘ, ʨʝʣʘʢʩʘʮʠʷ, ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦ ʘʢʪʠʚʥʳʝ ʤʳʰʮʳ, ʪʦʯʥʦʩʪʴ ʜʚʠʞʝʥʠʡ. 

The paper presents the results of studies to assess the impact of musical pas-

sages (functional music) on the degree of emotional stress of basketball players. 

The positive effect of psychological and emotional relaxation on parameters of 

muscle condition of the central nervous system and on the accuracy of free throws 

in basketball.  

Keywords: functional music, relaxation, functionally active muscle move-

ment accuracy. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʨʦʚʝʥʴ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʥʘʛʨʫ-

ʟʦʢ ʚ ʙʘʩʢʝʪʙʦʣʝ ʜʦʩʪʠʛ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ [3]. ʅʝʠʟʙʝʞʥʳʤʠ ʧʨʠ ʵʪʦʤ 

ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʦʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʪʨʝʩ-

ʩʦʨʥʳʭ ʨʝʘʢʮʠʡ [2]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʦʨʘ ʥʘʠʙʦ-

ʣʝʝ ʘʜʝʢʚʘʪʥʦʛʦ ʠ ʜʝʡʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʧʪʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʫ-

ʪʝʡ ʠ ʩʨʝʜʩʪʚ ʢʦʨʨʝʢʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʨʝʩʩʘ ʠ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʉʘʤʳʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʩʨʝʜʠ 

ʧʨʦʯʠʭ, ʷʚʣʷʝʪʩʷ ʨʝʣʘʢʩʘʮʠʷ [6]. ʈʘʟʚʠʪʠʝ ʨʝʣʘʢʩʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠ-

ʞʝʥʠʝʤ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʩʪʨʝʩʩʦʨʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ [7].  

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [7, 8] ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʫʟʳʢʠ (ʌʄ) ï ʦʜʥʦʛʦ 

ʠʟ ʜʝʡʩʪʚʝʥʥʳʭ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʚʝʩʴʤʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʜʦʩʪʠʞʝ-
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ʥʠʝ ʵʬʬʝʢʪʘ ʨʝʣʘʢʩʘʮʠʠ [5]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʫʟʳʢʠ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʥʘʩʪʨʦʝʥʠʷ, ʩʥʠʞʝʥʠʶ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝ-

ʥʠʷ, ʥʦʨʤʘʣʠʟʘʮʠʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʦʥʫʩʘ [4, 7]. ʅʝʜʦʩʪʘʪʦʯʥʦ ʨʘʩʢʨʳʪʳʤ 

ʘʩʧʝʢʪʦʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʨʝʣʘʢʩʘʮʠʠ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ-ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ. ʕʪʦ ʦʧʨʝʜʝʣʠʣʦ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳ-

ʷʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʘʩʢʝʪ-

ʙʦʣʠʩʪʦʚ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʫʟʳʢʠ 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪ-

ʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʠʦʪʦʥʦʤʝʪʨʠʷ ʤʳʰʮ ʧʝʨʝʜʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʜʨʘ [4], ʦʮʝʥʢʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʜʘʥʥʳʤ 

ʪʝʩʪʦʚ ʉʊ ʉʧʠʣʙʝʨʛʝʨʘ ʠ ʃʶʰʝʨʘ, ʩʦʩʪʦʷʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦ ʨʝʘʢʮʠʦʤʝʪʨʠʠ (ʚʨʝʤʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʠ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʜʚʠʞʫ-

ʱʠʡʩʷ ʦʙʲʝʢʪ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʳ 

(ʦʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ). ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʫʯʘʱʠʝʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ (n = 18), ʟʘ-

ʥʠʤʘʶʱʠʝʩʷ ʙʘʩʢʝʪʙʦʣʦʤ. ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʙʳʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳ, ʨʝʛʫ-

ʣʷʨʥʦ ʪʨʝʥʠʨʦʚʘʣʠʩʴ ʠ ʚʳʩʪʫʧʘʣʠ ʥʘ ʩʦʨʝʚʥʦʚʘʥʠʷʭ. ɺʦʟʜʝʡʩʪʚʠʝ ʩ ʧʦʤʦ-

ʱʴʶ ʤʫʟʳʢʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʯʝʨʝʟ ʛʦʣʦʚʥʳʝ ʪʝʣʝʬʦʥʳ ʩ ʦʧʪʠʤʘʣʴʥʦʡ 

ʛʨʦʤʢʦʩʪʴʶ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʨʘʛʤʝʥʪʳ ʣʠʨʠʯʝʩʢʠʭ ʤʝʣʦʜʠʡ ʨʫʩʩʢʠʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʦʟʠʪʦʨʦʚ, ʚʳʙʦʨ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʭʘ-

ʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʦʩʠʪ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ 

ʨʘʟʣʠʯʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠʩʧʳʪʫʝʤʳʤʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. 

ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʦʪʦʥʦʤʝʪʨʠʠ 

ʧʦʩʣʝ ʩʝʘʥʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʫʟʳʢʠ. ɼʦʩʪʦʚʝʨʥʦ (ʨ< 0,05) ʫʤʝʥʴʰʠʣʠʩʴ 

ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʦʪʦʥʦʤʝʪʨʠʠ, ʢʘʢ ʘʤʧʣʠʪʫʜʘ ʤʳʰʝʯʥʦʛʦ ʪʦʥʫʩʘ 

(ɸʪ): ʩ 15,3 ʜʦ 11,7 ʤʠʦʪʦʥ ʠ ʊʦ ʩ 9,0 ʜʦ 2,0 ʤʠʦʪʦʥ (ʥʘ 23,6 % ʠ ʥʘ 78,8 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʤ ʦʩʪʘʣʩʷ ʪʦʥʫʩ ʥʘʧʨʷʞʝʥʠʷ (ʊʥ): 

ʬʦʥ ï 96,3, ʧʦʩʣʝ ʩʝʘʥʩʘ ʌʄ ï 96,0 ʤʠʦʪʦʥ. ʊʦʥʫʩ ʵʣʘʩʪʠʯʥʦʩʪʠ (ʊʵ) ʜʦʩʪʦ-

ʚʝʨʥʦ (ʨ< 0,05) ʩʪʘʣ ʤʝʥʴʰʝ ʥʘ 3,7 ʤʠʦʪʦʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ ʩʝʘʥʩʘ ʌʄ (ʯʪʦ ʩʦʩʪʘʚʠʣʦ 4,2 %). ʀ ʪʦʣʴʢʦ ʣʠʰʴ ʪʦʥʫʩ 

ʧʦʢʦʷ (ʊʧ) ʫʚʝʣʠʯʠʣʩʷ ʩ 81,0 ʜʦ 84,3 ʤʠʦʪʦʥ (ʧʦʚʳʰʝʥʠʝ ʥʘ 4,0 %). ʀʥʜʠ-

ʚʠʜʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʥʦʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʦʪʦʥʦʤʝʪʨʠʠ. ʊʘʢ, ʫ ʩʧʦʨʪʩʤʝʥʘ ʉ., 

ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʩʝʘʥʩʘ ʌʄ ʧʨʦʠʟʦʰʣʦ ʫʤʝʥʴʰʝʥʠʝ ɸʪ ʩ 15 ʜʦ 11 ʤʠʦʪʦʥ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʊʦ ʥʘ 1 ʤʠʦʪʦʥ (ʬʦʥ ï 3, ʧʦʩʣʝ ʌʄ ï 4 ʤʠʦ-

ʪʦʥʘ). ɼʘʥʥʫʶ ʜʠʥʘʤʠʢʫ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʫʚʝʨʝʥʥʦʩʪʠ ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ 

ʢʘʢ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʡ ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʩʥʠʞʝʥʠʝ 

ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ (16 

ʠʟ 18 ʦʙʩʣʝʜʦʚʘʥʥʳʭ) ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʠʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʫ ʩʧʦʨʪʩʤʝʥʘ ɹ. 
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ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ɸʪ ʥʘ 25 % ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. ʆʪʨʘʞʝʥʠʝʤ 

ʫʣʫʯʰʝʥʠʷ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʚ ʮʝʣʦʤ ʩʣʫʞʠʪ ʧʨʦ-ʠʟʦʝhʜʰʝʝ ʩʥʠʞʝʥʠʝ ʊʦ ʩ 4 ʜʦ 1 ʤʠʦʪʦʥ. ɺ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝ ʧʨʦʠʩʭʦʜʠʣʠ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʡ ʢʘʢ ɸʪ, ʪʘʢ ʠ 

ʊʦ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʫ ʠʩʧʳʪʫʝʤʦʛʦ ʌ. 

ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʌʄ ʫ ʯʣʝʥʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʘ-

ʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠ ʚʝʣʠʯʠʥʝ ʠʟʤʝʥʝʥʠʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʅʦ, ʯʪʦ ʦʩʦʙʦ ʚʘʞʥʦ, ʦʭʚʘʪʳʚʘʣʠ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ ʜʦʩʪʦʚʝʨʥʦʝ (ʨ< 0,05) ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʋʌɺ, ʨ< 0,01) ʥʘ 0,24 ʫ.ʝ. (ʥʘ 63,1 %) (ʬʦʥ ï 0,57, ʧʦʩʣʝ 

ʌʄ ï 0,93 ʫ.ʝ.). ʇʦ ʮʝʣʦʤʫ ʨʷʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ 

ʙʳʣʦ, ʥʦ ʦʪʤʝʯʝʥʳ ʷʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠʭ ʜʠʥʘʤʠʢʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʌʄ. 

ʊʘʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 13 % ʫʚʝʣʠʯʝʥʠʝ 

ʪɻʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʣʝ ʩʝʘʥʩʘ ʌʄ. ɿʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʠʟʤʝʥʝ-

ʥʠʝ ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʪʝʩʪʝ ʈɼʆ ʧʦʩʣʝ ʩʝʘʥʩʘ ʌʄ. ʊʘʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦ-

ʥʦʚʳʤ ʫʨʦʚʥʝʤ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʂʊʈ ʥʘ 27,3 %. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʦʦʪʥʦ-

ʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ (ʂʇʈ) ʠ ʟʘʧʘʟʜʳʚʘʶʱʠʭ ʨʝʘʢʮʠʡ 

(ʂɿʈ), ʪʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʌʄ ʧʨʦʠʟʦʰʣʦ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʟʘʧʘʟʜʳʚʘʶʱʠʭ ʨʝʘʢʮʠʡ ʥʘ 20 %. ʊʦʛʜʘ ʢʘʢ ʜʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʂʇʈ/ʂɿʈ ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʫʚʝʣʠʯʝʥʠʷ ʂɿʈ ʧʦʩʣʝ 

ʩʝʘʥʩʘ ʌʄ ʢʦʩʚʝʥʥʦ ʦʪʨʘʞʘʝʪ ʫʩʠʣʝʥʠʝ ʪʦʨʤʦʟʥʳʭ ʚʣʠʷʥʠʡ, ʯʪʦ ʧʦ ʫʪʚʝʨ-

ʞʜʝʥʠʶ ʖ.ɺ. ɺʳʩʦʯʠʥʘ [1] ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚ ʘʢʪʠʚʠʟʘʮʠʠ 

ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʕʬʬʝʢʪʳ ʌʄ ʥʦʩʠʣʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʚ ʵʪʦʤ ʧʣʘʥʝ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʠ-

ʥʘʤʠʢʠ ʉɺʈ ʚ ʪʝʩʪʝ ɺɼʈ. ʊʘʢ ʫ ʩʧʦʨʪʩʤʝʥʘ ʇ. ʧʨʠ ʜʝʡʩʪʚʠʠ ʌʄ ʧʨʦʠʩʭʦ-

ʜʠʣʦ ʫʤʝʥʴʰʝʥʠʝ ʉɺʈ ʩ 0,483 ʜʦ 0,437 ʤʩʝʢ, ʪʦʛʜʘ ʢʘʢ ʜʠʥʘʤʠʢʘ ʵʪʦʛʦ ʧʦ-

ʢʘʟʘʪʝʣʷ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ ʥʦʩʠʣʘ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʭʘ-

ʨʘʢʪʝʨ. ɹʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʫʯʘʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʉɺʈ (ʫ 

ʩʧʦʨʪʩʤʝʥʘ ʂ. ʩ 0,487 ʜʦ 0,548 ʤʩʝʢ) ʠʣʠ ʢʘʢ ʚ ʩʣʫʯʘʝ ʩʦ ʩʧʦʨʪʩʤʝʥʦʤ ɺ. 

ʦʩʪʘʚʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦʡ (ʬʦʥ: 0,445, ʧʦʩʣʝ ʌʄ: 0,440 ʤʩʝʢ). 

ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʜʦʩʪʠʞʝʥʠʶ 

ʵʬʬʝʢʪʘ ʨʝʣʘʢʩʘʮʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʪʨʘʟʠʣʦʩʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʟ-

ʤʝʥʝʥʠʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʳʰʝʯʥʦʛʦ ʪʦʥʫʩʘ. ʈʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʩʳʛ-

ʨʘʣʦ ʫʤʝʥʴʰʝʥʠʝ ʊʵ ʠ ʊʦ, ʯʪʦ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [4] ʦʪʨʘʞʘʝʪ ʫʣʫʯ-

ʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢ ʞʝ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʣʘʢʩʘʮʠʦʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ɼʨʫʛʠʤʠ ʚʘʞʥʝʡʰʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʩʥʠʞʝʥʠʝ 

ʩʪʝʧʝʥʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ, ʷʚʠʣʘʩʴ ʦʧʪʠʤʠʟʘʮʠʷ ʧʩʠʭʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʩʪʘ ʃʶʰʝʨʘ (ʕʉ ʠ 

ʇʋ), ʘ ʪʘʢ ʞʝ ʜʦʩʪʦʚʝʨʥʦʝ (ʨ< 0,05) ʧʦʚʳʰʝʥʠʝ ʋʈ, ʋʌɺ ʠ ʌʉʉ ʚ ʪʝʩʪʝ ɺɼʈ 
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ʩʣʫʞʠʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʎʅʉ. ʆʩʦ-

ʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ ʦʪʤʝʯʝʥʥʳʡ ʩʜʚʠʛ ʙʘʣʘʥʩʘ ʂʇʈ/ʂɿʈ ʚ ʪʝʩʪʝ ʈɼʆ 

ʚ ʩʪʦʨʦʥʫ ʧʨʝʚʘʣʠʨʦʚʘʥʠʷ ʟʘʧʘʟʜʳʚʘʶʱʠʭ ʨʝʘʢʮʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥ-

ʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʨʝʦʙʣʘʜʘʥʠʷ ʪʦʨʤʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʨʝ ʙʦʣʴʰʠʭ 

ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢ ʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʤʠʦʪʦʥʦʤʝʪʨʠʠ ʫ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʠʯʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʭʘʨʘʢʪʝʨʦʤ ʚʦʩʧʨʠʷʪʠʷ ʠ 

ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠʤʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʬʨʘʛʤʝʥʪʦʚ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟ-

ʚʝʜʝʥʠʡ. ʈʘʟʣʠʯʠʷ ʢʦʩʥʫʣʠʩʴ ʠ ʪʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʰʪʨʘʬʥʳʭ ʙʨʦʩʢʦʚ. 

ʍʦʪʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʧʘʜʘʥʠʡ ʧʦʩʣʝ ʩʝʘʥʩʘ ʌʄ, ʫ ʦʜʥʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ ʦʪʤʝʯʝʥʘ ʧʨʷʤʦ ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʘʷ ʪʝʥʜʝʥʮʠʷ ʠ ʝʱʸ ʫ ʦʜʥʦʛʦ ʯʠʩʣʦ ʪʦʯʥʳʭ ʙʨʦʩʢʦʚ ʦʩʪʘʣʦʩʴ ʥʘ 

ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ. ɺ ʩʨʝʜʥʝʤ ʚ ʛʨʫʧʧʝ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʌʄ ʧʨʦʠʟʦʰʣʦ ʫʚʝ-

ʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʰʪʨʘʬʥʳʭ ʙʨʦʩʢʦʚ ʫ ʙʘʩʢʝʪʙʦʣʠʩʪʦʢ 

(ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʥʳʭ ʙʨʦʩʢʦʚ ʜʦ ʌʄ 4,25Ñ0,25, ʧʦʩʣʝ 5,87Ñ0,35, ʨʦʩʪ ʥʘ 38, 

1%).  

ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1, 2, 4] ʦʧʪʠʤʠʟʘʮʠʷ ʧʩʠʭʦʵʤʦʮʠ-

ʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ 

ʫʩʣʦʚʠʝʤ ʧʦʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʖ.ɺ. 

ɺʳʩʦʯʠʥ [1] ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʪʦʨʤʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʫʧʝ ʩ ʧʦ-

ʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʩʩʣʘʙʣʝʥʠʷ ʤʳʰʮ ʧʨʠʚʦʜʠʪ ʢ ʚʢʣʶ-

ʯʝʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʪʦʨʤʦʟʥʦ-ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ (ʈʄɿ). ɼʘʥʥʳʝ ʵʬʬʝʢʪʳ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʧʨʠʚʦʜʷʪ ʢ ʩʥʠ-

ʞʝʥʠʶ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʠ ʚ ʠʪʦʛʝ ʧʦʷʚʣʝʥʠʶ ʵʬʬʝʢʪʘ 

ʵʢʩʪʨʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ ʪʦʯʥʦʩʪʠ ʜʚʠ-

ʞʝʥʠʡ ï ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʰʪʨʘʬʥʳʭ ʙʨʦʩʢʦʚ. 

ʃʠʪʝʨʘʪʫʨʘ. 
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ʅʘʩʣʝʜʦʚ ɺʠʢʪʦʨ ɺʠʢʪʦʨʦʚʠʯ 

 

DEVELOPMENT OF SOL -GEL TECHNOLOGY OF DRILLING 

FLUIDS WITH TIMEDEPENDANT CHARACTERISTICS  

 

ɸʥʥʦʪʘʮʠʷ  
ʆʧʠʩʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʫʧʨʘʚʣʷʝʤʳʤ ʛʝʣʝʦʦʙʨʘʟʦ-

ʚʘʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʫʧʨʘʚʣʷʝʤʳʤ ʛʝʣʝʦʙʨʘʟʦ-

ʚʘʥʠʝʤ  

Abstract  
Description of components of the drilling fluid in group, study the proper-

tries of drilling fluids with controlled gelation.  

  

ɺ ʦʩʥʦʚʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʧʦʟʠʮʠʠ - ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʙʫʨʦ-

ʚʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʢʠʥʝʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʳʤ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʝʤ ʣʝʞʠʪ ʧʨʠʥ-

ʮʠʧ ʧʦʪʝʨʠ ʘʛʨʝʛʘʪʠʚʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʦʟʠʮʠʠ ï ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʝ, ʠ 

ʧʦʩʪʝʧʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʠʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ.  

ʂʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʦʟʠʮʠʠ - ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʢʠʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʣʝʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʷʚʣʷʶʪʩʷ ʢʨʝʤʥʝʟʦʣʴ ʠ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʩʦ-

ʣʝʡ ʘʣʶʤʠʥʠʷ ʠ ʤʘʛʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʧʦʨʮʠʠ ʪʝʭ ʠ ʜʨʫʛʠʭ. ɺʳʩʦ-

ʢʦʦʩʥʦʚʥʳʡ ʦʢʩʠʭʣʦʨʠʜ ʘʣʶʤʠʥʠʷ Al2(OH)5Cl g2H2O ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʦʣʠ-

ʤʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʦʟʠʮʠʠ, ʩ ʠʭ 

ʧʦʤʦʱʴʶ ʨʝʰʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦ-

ʨʦʚ. ɺ ʢʦʤʧʦʟʠʮʠʠ - ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʚʨʝʤʝʥʥʦʡ ʚʳʜʝʨʞʢʝ ʧʨʦʠʩʭʦʜʷʪ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʝ-

ʨʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʨʝʤʥʝʟʦʣʷ ʠ ʘʣʶʤʠʥʠʡ ʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

(ʚʳʩʦʢʦʦʩʥʦʚʥʦʛʦ ʦʢʩʠʭʣʦʨʠʜʘ ʘʣʶʤʠʥʠʷ Al2(OH)5Cl g2H2O ʠ ʩʦʣʝʡ ʘʣʶ-

ʤʠʥʠʷ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢ-

ʪʫʨʘ, ʩʦʜʝʨʞʘʱʘʷ ʘʪʦʤʳ ʘʣʶʤʠʥʠʷ, ʢʨʝʤʥʠʷ, ʢʠʩʣʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʠʦʥʳ ʛʠʜ-

ʨʦʢʩʠʣʘ ʠ ʜʨʫʛʠʝ ʘʢʪʠʚʥʳʝ ʛʨʫʧʧʳ.  

ʉʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʠ:  

1. ʂʨʝʤʥʝʟʦʣʴ ʩ pH 8,5-10,5 ʠ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ 200 -

300 ʛ/ʜʤ3;  

2. ɺʦʜʥʳʡ ʨʘʩʪʚʦʨ ʦʜʥʦʡ ʠʟ ʩʦʣʝʡ ʘʣʶʤʠʥʠʷ (ʭʣʦʨʠʜʘ, ʥʠʪʨʘʪʘ ʠʣʠ 
ʩʫʣʴʬʘʪʘ) ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠʦʥʘ ʘʣʶʤʠʥʠʷ ʦʪ 3 ʜʦ 6 ʤʘʩ.% 3. ɺʦʜʥʳʡ ʨʘʩ-

ʪʚʦʨ ʦʜʥʦʡ ʠʟ ʩʦʣʝʡ ʤʘʛʥʠʷ (ʭʣʦʨʠʜʘ, ʥʠʪʨʘʪʘ ʠʣʠ ʩʫʣʴʬʘʪʘ) ʩ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʠʦʥʘ ʤʘʛʥʠʷ ʦʪ 3 ʜʦ 8 ʤʘʩ.%.  
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 ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʦʟʠʮʠʠ:  

- ʚ ʜʚʦʡʥʦʡ ʩʠʩʪʝʤʝ ʢʨʝʤʥʝʟʦʣʴ ï ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʩʦʣʠ ʘʣʶʤʠʥʠʷ ʦʪ-

ʥʦʰʝʥʠʝ Si: Al ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4:1 ʜʦ 1:5; ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʦʪ 2: 1 ʜʦ 1:2:  

- ʚ ʪʨʦʡʥʦʡ ʩʠʩʪʝʤʝ ʢʨʝʤʥʝʟʦʣʴ ï ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʩʦʣʠ ʘʣʶʤʠʥʠʷ - 

ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʩʦʣʠ ʤʘʛʥʠʷ ʦʪʥʦʰʝʥʠʝ Si: Al:  

Mg ʩʦʩʪʘʚʣʷʝʪ ʦʪ 8:4:1 ʜʦ 1:5:1, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

4. ɺʳʩʦʢʦʦʩʥʦʚʥʳʡ ʦʢʩʠʭʣʦʨʠʜ ʘʣʶʤʠʥʠʷ Al2(OH)5Cl g2H2O ʚ ʚʠʜʝ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʚʦʜʠʣʠ ʚ ʩʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʠ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʦʚʘʣʠʩʴ ʙʫʨʦʚʳʝ ʨʘʩʪʚʦʨʳ ʩ ʚʳʩʦʢʠʤ ʥʘʧʦʣʥʝʥʠʝʤ ʧʦ 

ʘʣʶʤʦʦʢʠʩʥʦʡ ʢʦʤʧʦʥʝʥʪʝ.  

5. ʇʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ ʠʣʠ ʜʨʫʛʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʛʝʣʝʦʙʨʘʟʦ-

ʚʘʥʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʫʧʨʘʚʣʷʝʤʳʤ ʛʝʣʝʦʙ-

ʨʘʟʦʚʘʥʠʝʤ (ɹʈʋɻ)  
 ʆʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʙʫʨʦʚʳʭ 

ʨʘʩʪʚʦʨʦʚ:  

- ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʥʳʡ ʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʢʠʩʣʳ;  

- ʧʣʦʪʥʦʩʪʴ;  

- ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ;  

- ʚʷʟʢʦʩʪʴ ʜʣʠʪʝʣʴʥʘʷ ï ʦʪ ʤʦʤʝʥʪʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʦ ʛʝʣʝʦʙʨʘʟʦʚʘ-

ʥʠʷ;  

- ʜʠʬʬʫʟʠʦʥʥʘʷ (ʧʨʦʥʠʢʘʶʱʘʷ) ʩʧʦʩʦʙʥʦʩʪʴ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ 
ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ.  

ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦ-

ʨʦʚ  

ʊʘʙʣʠʮʘ 1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ  

ˉ ʧ.ʧ. 

ʆʙʦʟʥʘʯʝ-

ʥʠʝ ʙʫʨʦ-

ʚʦʛʦ ʨʘʩ-

ʪʚʦʨʘ  

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ  

 ʉʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʥʳʡ  
ʉʦʩʪʘʚ ʦʢʠʩ-

ʥʳʡ, ʤʘʩʩ. %  

ʇʣʦʪʥʦʩʪʴ. 

ʛ/ʩʤ3  

 1  2-2-1  
ʂɿ (300 ʛ/ʜʤ3)+ ʨ-ʨ ɸlCl3 

2:1  

 SiO2:Al 2O3  

 4:1   
1,22 

 2  2-1-1  
ʂɿ (300 ʛ/ʜʤ3)+ ʨ-ʨ ɸlCl3 

1:1  

 SiO2:Al 2O3  

 2:1  
1,25 

 3  2-1-2  
ʂɿ (300 ʛ/ʜʤ3)+ ʨ-ʨ ɸlCl3 

1:2  

 SiO2:Al 2O3  

 1:1  
1,27 

 4  3-1-1-1  

ʂɿ (300 ʛ/ʜʤ3)+ ʨ-ʨ ɸlCl3 

1:1+ Al2(OH)5Cl g 

2H2O  

 SiO2:Al 2O3  

 1:2  
1,3 

 5  4-1-1-1  

ʂɿ (300 ʛ/ʜʤ3)+ ʨ-ʨ ɸlCl3 

1:1+ Al2(OH)5Cl g 

2H2O +ʇɺʉ  

 SiO2:Al 2O3  

 1:2  
1,25 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʦʩʪʦʷʣʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʨʝ-

ʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ, ʜʣʷ ʯʝʛʦ ʠʟʫʯʘʣʠ ʠʟʤʝʥʝʥʠʝ ʚʷʟʢʦʩʪʠ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʟʘʛʫʱʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɿʘ ʠʥ-

ʪʝʨʚʘʣ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʥʠʤʘʣʠ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʚʷʟʢʦʩʪʴ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʟʥʘʯʝʥʠʝʤ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ 100 ʨʘʟ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʠʥʪʝʨʚʘʣ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ Ű ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʩʦʩʪʘ-

ʚʠʣ:  

- ʜʣʷ ʨʘʩʪʚʦʨʘ 2-1-2 22 ʤʠʥ;  

- ʜʣʷ ʨʘʩʪʚʦʨʘ 2-1-1 39 ʤʠʥ;  

- ʜʣʷ ʨʘʩʪʚʦʨʘ 2-2-1 49 ʤʠʥ;  

 
ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʣʦʛʘʨʠʬʤʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ ʙʫʨʦʚʳʭ 

ʨʘʩʪʚʦʨʦʚ ʦʪ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ: 1- 2-1-2; 2- 2-1-1;3 - 2-2-1 

 

- ʜʣʷ ʨʘʩʪʚʦʨʘ 3-1-1-1 7,5 ʯ;  

- ʜʣʷ ʨʘʩʪʚʦʨʘ 4-1-1-1  14,9 ʯ.  
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ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʣʦʛʘʨʠʬʤʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ ʙʫʨʦʚʳʭ 

ʨʘʩʪʚʦʨʦʚ ʦʪ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ. ʆʙʦʟʥʘʯʝʥʠʝ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ:1- 3-1-

1-1; 2- 4-1-1-1 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦ 

ʠʥʪʝʨʚʘʣʫ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʢʨʳʚʘʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʚʨʝ-

ʤʝʥʥrʭ ʧʝʨʠʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʚʳʙʦʨ ʥʫʞʥʦʛʦ ʙʫʨʦʚʦʛʦ ʨʘʩ-

ʪʚʦʨʘ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʈʘʩʪʚʦʨʳ 2-1-2; 2-1-1; 2-2-1 ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʛʨʫʧʧʫ ʙʳʩʪʨʳʭ ʨʘʩʪʚʦʨʦʚ, ʘ ʨʘʩʪʚʦʨʳ 3-1-1-1 ʠ 4-1-1-1 ï ʤʝʜʣʝʥ-

ʥʳʝ ʨʘʩʪʚʦʨʳ. ʊʝʧʝʨʴ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʨʠʚʷʟʢʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʙʫʨʦʚʳʭ 

ʨʘʩʪʚʦʨʦʚ ʠ ʨʘʥʝʝ ʩʦʩʪʘʚʣʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʧʦ 

ʨʘʟʤʝʨʘʤ ʧʦʨ, ʠ ʚʳʜʝʣʝʥʠʝʤ ʪʨʝʭ ʛʨʫʧʧ ʛʨʫʥʪʦʚ:  

- ʩ ʢʨʫʧʥʳʤʠ ʤʠʢʨʦʥʥʳʤʠ ʧʦʨʘʤʠ ʦʪ 10 ʜʦ 5 ʤʢʤ;  

- ʩ ʤʠʢʨʦʥʥʳʤʠ ʧʦʨʘʤʠ ʦʪ 5 ʜʦ 1 ʤʢʤ;  

- ʩ ʩʫʙʤʠʢʨʦʥʥʳʤʠ ʧʦʨʘʤʠ ʦʪ 1 ʜʦ 0,1 ʤ  

ʇʨʝʜʣʦʞʝʥʥʳʝ ʥʘʤʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ 

ʢ ʛʨʫʥʪʘʤ ʩ ʨʘʟʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʧʦʨ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.  

 ʊʘʙʣʠʮʘ 2 
ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʢ ʛʨʫʥʪʘʤ ʩ ʨʘʟʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ ʧʦʨ  

ˉ 

ʧ.ʧ. 
ɹʫʨʦʚʦʡ ʨʘʩʪʚʦʨ  

ɻʨʫʥʪ ʩ ʧʦʨʘʤʠ  

1-0.1 ʤʢʤ  5-1 ʤʢʤ 

1 2-1-2  ʈʝʢ.  ʋʩʣʦʚʥʦ ʨʝʢ.  

2 2-1-1  ʈʝʢ.  ʋʩʣʦʚʥʦ ʨʝʢ.  

3 2-2-1  ʈʝʢ.  ʋʩʣʦʚʥʦ ʨʝʢ.  

4 3-1-1-1  ʈʝʢ.  ʋʩʣʦʚʥʦ ʨʝʢ.  
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5 4-1-1-1  ʈʝʢ.  ʋʩʣʦʚʥʦ ʨʝʢ.  

ʇʦʷʩʥʝʥʠʷ: ʈʝʢ.- ʨʝʢʦʤʝʥʜʦʚʘʥ; ʥʝ ʨʝʢ. ï ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥ; ʫʩʣʦʚʥʦ 

ʨʝʢ. ï ʫʩʣʦʚʥʦ ʨʝʢʦʤʝʥʜʦʚʘʥ.  

ʋʩʣʦʚʥʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʘʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝ-

ʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʥʘ ʜʘʥʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʜʝʬʦʨʤʘ-

ʮʠʦʥʥʦ- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʠʤʝʶʱʠʝʩʷ ʧʦʜʭʦʜʳ ʠ ʜʘʥʥʳʝ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʠʬʬʫʟʠʦʥ-

ʥʦʡ (ʧʨʦʥʠʢʘʶʱʝʡ) ʩʧʦʩʦʙʥʦʩʪʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ.  

  

ʉʀʉʊɽʄɸ ʄɽʊʆɼʆɺ ʉʇʋʊʅʀʂʆɺʆʁ ʀ ʇʆʃɽɺʆʁ 

ʉʇɽʂʊʈʆʉʂʆʇʀʀ ɺ ʕʂʆʃʆɻʀʏɽʉʂʆʄ ʄʆʅʀʊʆʈʀʅɻɽ ʇʆʏɺ  

 

ʇʨʦʪʘʩʦʚʘ ɸʣʠʥʘ ʇʝʪʨʦʚʥʘ 

ɸʩʧʠʨʘʥʪʢʘ 1 ʢʫʨʩʘ 

ɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ.ɻ.ʇʝʪʨʦʚʩʢʦʛʦ ɻ. ɹʨʷʥʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʧʝʢ-

ʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʢʪʨʦʨʘʜʠʦʤʝʪʨʦʤ 

MODIS ʢʘʢ ʬʫʥʢʮʠʠ ʩʚʦʡʩʪʚ ʧʦʯʚ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦ ʤʘʪʝʨʠ-

ʘʣʘʤ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɸ ʪʘʢʞʝ ʧʦʣʝ-

ʚʳʝ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʦʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʠʭ ʨʘʟʨʘ-

ʙʦʪʢʘ ʠ ʘʣʛʦʨʠʪʤʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʧʦʣʝʚʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

Abstract. The paper deals with the analysis of the distribution of the spectral 

characteristics of the surface obtained by MODIS as a function of soil properties 

and meteorological conditions on materials of soil surveys and meteorological 

data. As well as the field spectrometric studies on the model plots, their develop-

ment and algorithms for data interpretation of field spectroscopy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʩʧʝʢʪʨʦʨʘʜʠʦʤʝʪʨ 

MODIS, ʩʧʝʢʪʨʘʣʴʥʘʷ ʷʨʢʦʩʪʴ , ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ. 

Key words. Remote sensing, spectroradiometer MODIS, spectral bright-

ness, and the soil quality. 

 

ʅʘʜʸʞʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ï ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦ-

ʨʘʷ ʥʘ ʩʪʨʦʠʪʩʷ ʥʘ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʠ ʬʘʢʪʦʨʦʚ ʧʣʦʜʦʨʦʜʠʷ; ʝʸ ʚʥʝʜʨʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʠʟʜʝʨʞʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʳʩʦʢʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʠʩʪʦʯ-

ʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 
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ʤʝʪʦʜʦʚ ʩʙʦʨʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʩʯʠ-

ʪʘʶʪ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʥʦʛʦʢʘʥʘʣʴʥʳʤʠ ʩʧʝʢʪʨʦ-

ʨʘʜʠʦʤʝʪʨʘʤʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦ-

ʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʤʦʥʠʪʦʨʠʥʛ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ɹʦʣʴ-

ʰʠʤ ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʳʤ ʟʥʘʯʝʥʠʝʤ ʦʙʣʘʜʘʶʪ ʨʘʟʨʘʙʦʪʢʠ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠ ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ, ʧʦʠʩʢ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʷʚʣʝʥʠʡ ʧʣʦʩʢʦʩʪʥʦʡ ʠ ʣʠʥʝʡʥʦʡ ʵʨʦʟʠʠ 

ʥʘ ʫʯʘʩʪʢʘʭ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʩʥʠʤʢʘʤ; ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦ-

ʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛ-

ʨʦʣʘʥʜʰʘʬʪʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ; ʩʦ-

ʩʪʘʚʣʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʩʭʝʤ ʚʥʫʪʨʠ- ʠ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴ-

ʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʦʩʥʦʚʘʥʦ ʥʘ ʫʩʪʦʡʯʠ-

ʚʳʭ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʷʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦ-

ʷʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʛʝʦʩʠʩʪʝʤ ʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʝʟʦʥʥʳʝ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʠʟʤʝʥʝ-

ʥʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʦʧʨʝʜʝʣʷʶʪ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʯʝ-

ʨʝʟ ʥʠʭ - ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʧʘʭʦʪʥʳʭ ʧʦʯʚ, ʠʭ ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʧʨʦʙʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ. 

ɺʳʙʦʨ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʢʘʢ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘ-

ʤʠʢʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʘʥʜʰʘʬʪʦʚ, ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʠʤ ʧʦʯ-

ʚʝʥʥʳʤ ʠ ʣʘʥʜʰʘʬʪʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦ-

ʞʝʥʠʝʤ ʥʘ ʩʪʳʢʝ ʶʞʥʦʡ ʯʘʩʪʠ ʣʝʩʥʦʡ ʟʦʥʳ ʠ ʣʝʩʦʩʪʝʧʠ ʠ ʢʨʫʧʥʳʭ ʛʝʦʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ï ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʠ ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʦʡ ʚʦʟʚʳ-

ʰʝʥʥʦʩʪʝʡ, ɼʥʝʧʨʦʚʩʢʦ-ɼʦʥʝʮʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ʀʥʜʠʢʘʪʦʨʦʤ ʩʝʟʦʥʥʳʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʣʘʥʜʰʘʬʪʝ ʦʧʨʝ-

ʜʝʣʝʥʘ ʜʠʥʘʤʠʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ MOD09Q1 ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝ-

ʥʠʝʤ 250 ʤ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʨʝʜʥʝʝ ʟʘ 8 ʜʥʝʚʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʚ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʢʨʘʩʥʦʤ ʠ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘ-

ʟʦʥʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʪʝʨʤʠʥ çʩʧʝʢʪʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘè ʦʪʥʦʩʠʪʩʷ 

ʠʤʝʥʥʦ ʢ MOD09Q1, ʝʩʣʠ ʥʝ ʫʢʘʟʘʥʦ ʠʥʦʝ. ɺʳʙʦʨ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ 

ʜʣʷ ʧʨʦʜʫʢʪʦʚ MODIS ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʦʙʦʩʥʦʚʘʥ ʘʢʪʫʘʣʴ-

ʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʦʠʩʢʘ ʩʚʷʟʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠ ʠʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʵʣʝʤʝʥʪʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ. ʈʘʟʤʝʨ ʠʥʪʝʨʚʘʣʘ ʦʩʨʝʜʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝ-

ʜʠʪʴ ʜʠʥʘʤʠʢʫ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʥʫʪʨʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʩʤʝʥʘʤʠ ʨʝʞʠʤʦʚ ʮʠʨʢʫʣʷʮʠʝʡ ʘʪʤʦʩʬʝʨʳ ʠʣʠ, ʠʥʘʯʝ, ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ. 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʫʩʪʘʥʦʚʣʝʥʦ ʜʣʷ 265 ʫʯʘʩʪʢʦʚ ʧʘ-

ʭʦʪʥʳʭ ʟʝʤʝʣʴ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʣʦʱʘʜʴʶ ʚ 100 ʛʘ. ʇʘʭʦʪʥʳʝ ʫʛʦʜʴʷ ʨʘʩʧʦ-

ʣʘʛʘʶʪʩʷ ʥʘ ʩʣʘʙʦʧʝʨʝʩʝʯʝʥʥʳʭ ʮʝʥʪʨʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʨʘʚ-

ʥʠʥʘʭ, ʚ ʨʘʟʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʈʘʟʤʝʨ ʫʯʘʩʪʢʘ ʦʙʫ-

ʩʣʦʚʣʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦʙ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʯʚ. ɺ ʛʨʘʥʠʮʘʭ ʫʯʘʩʪʢʘ ʧʣʦʱʘʜʴʶ 100 ʛʘ ʨʘʟʣʠʯʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ. 

ɼʠʥʘʤʠʢʘ MOD09Q1 ʚʦ ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʚʝʩʥʳ ʠ ʦʩʝʥʠ 2014-

2015 ʛʛ. ɺʳʙʦʨ ʩʝʟʦʥʦʚ ʦʙʫʩʣʦʚʣʝʥ ʯʘʩʪʦʡ ʩʤʝʥʦʡ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷ-

ʥʠʡ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʟʘ ʵʪʠ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ɺʝʩʥʦʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ 

ʩʤʝʥʷʝʪʩʷ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʯʚʳ, ʘ ʟʘʪʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʨʘʟ-

ʥʳʭ ʬʘʟʘʭ ʚʝʛʝʪʘʮʠʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

ʆʩʝʥʴʶ ʥʘʧʨʘʚʣʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʦʙʨʘʪʥʦʝ 

ï ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʝʛʝʪʘʮʠʠ, ʢ ʯʘʩʪʠʯʥʦ ʟʘʢʨʳʪʦʡ ʧʦ-

ʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ɼʠʥʘʤʠʢʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʝʜʫʝʪ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʈʘʥ-

ʥʝʡ ʚʝʩʥʦʡ ʠ ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚ; ʚʦ ʚʨʝʤʷ 

ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ï ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʠ-

ʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʘʛʨʦʮʝʥʦʟʘ. ʅʝʦʜʠʥʘʢʦʚʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʛʨʦʮʝʥʦʟʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦ-

ʚʠʡ ʩʝʟʦʥʦʚ ʠ ʚʠʜʘ ʩʝʚʦʦʙʦʨʦʪʘ ʦʙʦʩʥʦʚʳʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʢʘʢ ʠʩʪʦʯʥʠʢ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʚʘʞʥʳʭ ʩʚʝʜʝʥʠʡ ʜʣʷ ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʟʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʜʠʥʘʤʠʢʠ. 

ʇʦʣʦʞʝʥʠʝ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʝʩʪʘʤ ʦʪʙʦʨʘ ʧʦʯʚʝʥ-

ʥʳʭ ʧʨʦʙ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʣʝʚʳʤʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʘʥʝʝ ʦʧʨʝʜʝ-

ʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʜʦʣʷ ʚʦʜʦʧʨʦʯʥʳʭ 

ʘʛʨʝʛʘʪʦʚ. ʄʘʪʝʨʠʘʣʳ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ 

ʚʣʠʷʥʠʷ ʵʪʦʡ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʥʘ ʟʥʘʯʝʥʠʷ MOD09Q1 ʤʝʪʦʜʘʤʠ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɿʥʘʯʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʧʦʯʚ ʠ ʧʦʢʘʟʘʪʝʣʷ MOD09Q1 ʩʦʧʦʩʪʘʚʣʝʥʳ ʚ ʛʨʘʥʠʮʘʭ ʦʢʨʫʞʥʦ-

ʩʪʝʡ ʧʣʦʱʘʜʴʶ 100 ʛʘ, ʮʝʥʪʨʳ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʯʢʘʤ ʦʪʙʦʨʘ ʧʨʦʙ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚ ʚ ʛʨʘʥʠʮʘʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʨʘʥʝʝ, ʩʯʠʪʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ; ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʨʝʜʥʷ-

ʶʪʩʷ. ʈʘʩʯʸʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ MOD09Q1 ʚʳʧʦʣʥʝʥ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ENVI 4.7. 

ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ NDVI ʧʦʚʪʦʨʷʝʪʩʷ ʚ ʦʩʥʦʚʥʳʭ ʯʝʨʪʘʭ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ 

ʥʘ ʚʩʝʭ ʢʣʶʯʝʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɼʦ ʥʘʯʘʣʘ ʩʥʝʛʦʪʘʷʥʠʷ ʵʥʝʨʛʠʷ ʫʭʦʜʷʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʦʚʘʥʘ ʦʪʨʘʞʸʥʥʦʡ ʨʘʜʠʘʮʠʝʡ. ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʚ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʠ ʢʨʘʩʥʦʡ ʟʦʥʘʭ ï ʟʥʘʯʝʥʠʷ NDVI ʙʣʠʟʢʠ ʢ ʥʫʣʶ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝ-

ʥʠʷ ʟʥʘʯʝʥʠʡ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ (ʜʦ 0,05 ʧʦ ʤʦ-

ʜʫʣʶ) ʚʝʨʦʷʪʥʦ ʟʘʚʠʩʷʪ ʦʪ ʥʘʩʳʱʝʥʥʦʩʪʠ ʩʥʝʛʘ ʚʣʘʛʦʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
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ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʟʦʥʝ (ɹʀʂ). ɺʦ ʚʨʝʤʷ ʩʥʝ-

ʛʦʪʘʷʥʠʷ ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ NDVI ʤʝʞʜʫ ʢʣʶʯʝʚʳʤʠ ʫʯʘʩʪʢʘʤʠ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ. ʈʘʟʥʠʮʘ ʜʘʪ ʩʥʝʛʦʪʘʷʥʠʷ ʚ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʚ 2014-

2015 ʛʛ. ʜʦʩʪʠʛʘʝʪ ʜʚʫʭ ʥʝʜʝʣʴ (ʨʠʩʫʥʦʢ 1). ʅʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʩʥʝʛʦʪʘʷʥʠʝ 

ʟʘʚʝʨʰʠʣʦʩʴ, ʨʘʩʪʸʪ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ (ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʟʦʥʝ ɹʀʂ) ʠ ʜʦʣʷ ʧʦʛʣʦʱʸʥʥʦʡ ʨʘʜʠʘʮʠʠ (ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʨʘʩʥʦʡ ʟʦʥʝ). 

ʇʦʩʣʝ ʩʥʝʛʦʪʘʷʥʠʷ, ʜʦ ʥʘʯʘʣʘ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʟʥʘʯʝʥʠʷ NDVI ʚʦʟ-

ʨʘʩʪʘʶʪ ʜʦ 0,5 ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʳ, 

ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʱʘʜʠ ʥʝʟʘʧʘʭʘʥʥʦʡ ʩʪʝʨʥʠ ʠ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʰʥʠ. 

ʋʯʘʩʪʢʠ, ʧʦʢʨʳʪʳʝ ʩʥʝʛʦʤ, ʠʥʪʝʥʩʠʚʥʝʝ ʦʪʨʘʞʘʶʪ ʠʟʣʫʯʝʥʠʝ, ʟʥʘʯʝʥʠʝ 

NDVI ʥʘ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ. 

 
ʈʠʩʫʥʦʢ 1 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ NDVI (ʦʩʝʥʴ-ʚʝʩʥʘ 2013). 

 

ɺʦ ʚʨʝʤʷ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʚʝʣʠʯʠʥʘ NDVI ʜʦʩʪʠʛʘʝʪ 0,55-0,75; ʨʘʟ-

ʥʠʮʘ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ ï 0,1. ʇʨʠʯʠʥʘ ʨʦʩʪʘ ʟʥʘʯʝʥʠʡ ʧʦʛʣʦʱʝʥʠʝ 

ʭʣʦʨʦʬʠʣʣʦʤ ʨʘʩʪʝʥʠʡ ʠʟʣʫʯʝʥʠʷ ʚ ʢʨʘʩʥʦʡ ʟʦʥʝ ʩʧʝʢʪʨʘ ʠ ʦʪʨʘʞʝʥʠʝ ʚ ʠʥ-

ʬʨʘʢʨʘʩʥʦʡ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʛʣʦʱʸʥʥʦʛʦ ʠ ʦʪʨʘʞʸʥ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʭʣʦʨʦʬʠʣʣʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
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0
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ɹʨʷʥʩʢ ɻʦʤʝʣʴ ɾʫʢʦʚʢʘʂʨʘʩʥʘʷ ʛʦʨʘ
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ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫʛʦʜʠʡ. ʆʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ NDVI ʟʘ-

ʚʠʩʷʪ ʦʪ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʠ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɿʥʘʯʝʥʠʷ 

NDVI ʧʨʷʤʦ ʟʘʚʠʩʷʪ ʦʪ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʚʦʟʤʦʞ-

ʥʳʡ ʠʥʜʠʢʘʪʦʨ ʩʦʦʪʥʦʰʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʛ-

ʨʦʮʝʥʦʟʘ ʩ ʫʯʸʪʦʤ ʧʦʛʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʟʦʥʘ. 

ɺ ʩʝʥʪʷʙʨʝ ʚʝʛʝʪʘʮʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʟʘʚʝʨʰʘʝʪʩʷ. 

ɿʥʘʯʝʥʠʷ NDVI ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʚʨʝʤʝʥʝʤ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ 

ʥʘ 0,1-0,15 ï ʩʥʠʞʘʝʪʩʷ ʧʦʛʣʦʱʝʥʠʝ ʚ ʢʨʘʩʥʦʡ ʟʦʥʝ ʩʧʝʢʪʨʘ. ʉʫʱʝʩʪʚʝʥʥʘʷ 

ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ï ʜʦ 0,15 ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦ-

ʚʳʤ ʩʦʩʪʘʚʦʤ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ. ɼʣʷ ʘʛʨʦʮʝ-

ʥʦʟʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʠʜʘʤʠ, ʚʝʛʝʪʘʮʠʷ ʢʦʪʦʨʳʭ ʟʘʚʝʨʰʘʝʪʩʷ, ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷ ʩʥʠʞʘʶʪʩʷ ʙʳʩʪʨʝʝ; ʜʣʷ ʫʯʘʩʪʢʦʚ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʝʱʸ ʩʦʭʨʘʥʷʶ-

ʱʠʤʠ ʚʝʛʝʪʠʨʫʶʱʠʝ ʯʘʩʪʠ ï ʤʝʜʣʝʥʥʝʝ. ɺ ʦʢʪʷʙʨʝ ʩʧʘʜ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘ-

ʪʝʣʷ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʦʭʣʘʞʜʝʥʠʝ ʧʦʯʚʳ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʟʦʥʝ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʷ ʚ ʩʝʟʦʥʳ ʩ ʨʘʟʥʳʤʠ ʧʦʛʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʦʙʨʘʟʫʶʪ ʠʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʦʮʝʥʢʠ ʢʣʠʤʘʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʚʝʣʠ-

ʯʠʥʳ ʩʪʨʘʭʦʚʢʠ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ. 

ʄʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠ-

ʪʠʷ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʦ-

ʧʫʪʩʪʚʫʶʱʠʝ ʥʘʟʝʤʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʠʥʩʪʨʫʤʝʥʪʳ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ 

ʢʘʯʝʩʪʚʘ ʟʝʤʝʣʴ. ʇʝʨʩʧʝʢʪʠʚʘ ʟʘʤʝʥʳ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠʢʣʘʜʥʳʭ 

ʧʦʯʚʝʥʥʳʭ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʟʦʥʜʠʨʦʚʘʥʠʝʤ ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʤʘʣʦʚʝʨʦʷʪʥʘʷ, ʚʩʣʝʜʩʪʚʠʝ ʩʣʦʞʥʦʡ 

ʠ ʥʝʫʩʪʦʡʯʠʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 

ʠʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. ʆʙʲʝʤ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʠ ʠʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʲʝʢʪʦʚ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʳ ʪʦʣʴʢʦ ʥʘ ʵʤʧʠʨʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ʇʦʢʘʟʘʪʝʣʴ MOD09Q1 ï ʩʦʦʪʥʦʰʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʚ ʢʨʘʩʥʦʡ ʠ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʟʦʥʝ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʭʦʪʥʳʭ ʟʝ-

ʤʝʣʴ, ʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʩʝʟʦʥʘʤ ʠ ʛʦʜʘʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʥʜʠʢʘʪʦ-

ʨʦʤ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʣʠʷʶʪ ʥʘ ʟʥʘʯʝ-

ʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʠ ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ 

ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚ, ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ï ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʪ ʟʘʚʝʨʰʝʥʠʷ 

ʩʥʝʛʦʪʘʷʥʠʷ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʫʩʪʦʡ-

ʯʠʚʦ ʨʘʩʪʫʪ, ʚ ʩʚʷʟʠ ʩ ʥʘʛʨʝʚʦʤ ʧʦʯʚʳ, ʦʪʨʘʞʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʣʝʥʳʭ 

ʨʘʩʪʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʚ ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʠ 

ʚʳʩʦʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʚ ʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ. ʅʘ ʬʘʟʝ ʩʦʟʨʝʚʘʥʠʷ ʟʥʘ-

ʯʝʥʠʷ ʚʳʭʦʜʷʪ çʥʘ ʧʣʘʪʦè - ʠʟʤʝʥʷʶʪʩʷ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʥʝʩʫʱʝʩʪʚʝʥʥʦ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʠʦʜʦʚ ʟʘʩʫʭʠ. ʆʩʝʥʴʶ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʫʤʝʥʴʰʘʶʪʩʷ, 
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ʚ ʩʣʝʜʩʪʚʠʠ ʦʭʣʘʞʜʝʥʠʷ ʧʦʯʚ, ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʚ ʢʨʘʩ-

ʥʦʡ ʟʦʥʝ ʩʧʝʢʪʨʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʭʦʜʘ ʧʦʢʘʟʘʪʝʣʷ ʫʩʪʦʡʯʠʚʘ ʜʣʷ ʨʷʜʘ 

ʣʝʪ, ʥʦ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʟʘʚʠʩʷʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ: ʟʥʘ-

ʯʝʥʠʷ ʚʳʰʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʸʧʣʳʝ ʛʦʜʳ, ʥʠʞʝ ï ʚ ʭʦʣʦʜʥʳʝ. 
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ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

 

ʋɼʂ 631.16:658.148:637.146.4 

ɸʂʊʀɺʀɿɸʎʀʗ ʀʅɺɽʉʊʀʎʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ɸʇʂ 

 

ʀʨʠʥʘ ɺʘʣʝʨʠʝʚʥʘ ʂʦʚʘʣʝʚʘ, 

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʤʘʨʢʝʪʠʥʛʘ ʠ 

ʪʦʚʘʨʦʚʝʜʝʥʠʷ ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ɻɸʋè, ʛ. ɹʘʨʥʘʫʣ 

ʖʣʠʷ ɺʠʢʪʦʨʦʚʥʘ ʍʨʝʥʦʚʘ, 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʪʦʚʘʨʦʚʝʜʝʥʠʷ ʠ ʤʘʨʢʝʪʠʥʛʘ 

ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ɻɸʋè, ʛ. ɹʘʨʥʘʫʣ 

ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ʍʨʝʥʦʚ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ  ʵʢʦʥʦʤʠʢʠ, ʬʠʥʘʥʩʦʚ ʠ ʙʫʭʛʘʣʪʝʨ-

ʩʢʦʛʦ ʫʯʝʪʘ ɸʅʆʆ ɺʆ çɸʣʪʘʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʬʠʥʘʥʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷè,  

ʛ. ɹʘʨʥʘʫʣ 

 

ɺ ʩʪʘʪʴʝ çɸʢʪʠʚʠʟʘʮʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ɸʇʂè ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ ʈʦʩʩʠʠ, ʤʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ. ɸʢ-

ʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ 

ʨʳʥʢʘ ʨʝʛʠʦʥʘ ʚ ʜʠʥʘʤʠʢʝ ʠ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʠʮʠʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʣʠʤʘʪ, 

ʧʨʦʜʫʢʪʦʚʳʡ ʧʦʜʢʦʤʧʣʝʢʩ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʘʛʨʦʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʳʡ ʨʳʥʦʢ. 

In the article "Activization of investment activity in agrarian and industrial 

complex" discusses aspects of development of agricultural market of Russia, the 

views of modern Russian and foreign scientists on this issue. Focuses on features 

of development of agricultural market of the region in the dynamics and problems 

associated with the intensification of investment activities. 

Key words: investments, investment activity, climate, food subcomplex, ag-

riculture, agri-food market. 

 

ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʪʨʝʙʫʶʪ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʠʤʝʶʱʝʡʩʷ ʨʝʩʫʨʩʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʫʧʘʜʢʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʘʣʪʘʡʩʢʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤ-

ʧʣʝʢʩ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʛʫʣʠʨʫʝʤʦʡ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʩʬʝʨʦʡ ʛʦʩʫʜʘʨ-

ʩʪʚʦʤ ʚʦ ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʚʩʝʛʦ ʤʠʨʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʚʩʝʭ ʦʪʨʘʩʣʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʦʜʯʠʥʝʥʘ 

ʝʜʠʥʦʡ ʛʣʘʚʥʦʡ ʮʝʣʠ - ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʠ ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ 

ʜʦʚʝʜʝʥʠʶ ʠʭ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. 

http://altifu.ru/kafedra-regionalnoj-ekonomiki-i-upravleniya-2/
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʢʘʢ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʪʘʢ ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ, ʫʨʦʚʝʥʴ ʟʘʪʨʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʩʪʘʣ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʘʛʨʦʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʬʠʥʘʥʩʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʚʦʩʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʥʠʟʠʣʩʷ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʧʨʠʚʝʣ ʢ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʦʤʫ ʢʨʠʟʠʩʫ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʣ ʢ ʧʘʜʝʥʠʶ ʦʙʲʝʤʦʚ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʨʠʟʠʩ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ ʚʳʟʚʘʥ ʨʷʜʦʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠʯʠʥ, 

ʧʦʚʣʝʢʰʠʭ ʟʘ ʩʦʙʦʡ: 

1) ʙʳʩʪʨʦʝ ʩʦʢʨʘʱʝʥʠʝ ʨʘʟʤʝʨʦʚ ʬʠʥʘʥʩʦʚʳʭ ʥʘʢʦʧʣʝʥʠʡ ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

2) ʦʪʩʫʪʩʪʚʠʝ ʜʝʡʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʤʠ ʧʦʪʦ-

ʢʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʥʘʣʠʯʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʠʩʢʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ɸʣ-

ʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʈʦʩʩʠʠ; 

3) ʩʦʢʨʘʱʝʥʠʝ ʙʶʜʞʝʪʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʬʝʜʝʨʘʣʴ-

ʥʳʭ ʮʝʣʝʚʳʭ ʠ ʠʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤ-

ʧʣʝʢʩ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʈʦʩʩʠʠ ʧʦ ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ; 

4) ʦʪʩʫʪʩʪʚʠʶ ʜʦʣʠ ʧʨʠʙʳʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʥʘʧʨʘʚʣʷʝʤʦʡ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ; 

5) ʜʝʛʨʘʜʘʮʠʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʚ ʬʦʨʤʝ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʝʝ ʵʣʝʤʝʥʪʦʚ ʠ ʜʨ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʦʩʩʠʠ, ʜʦʩʪʘʚ-

ʰʠʭʩʷ ʚ ʥʘʩʣʝʜʩʪʚʦ ʦʪ ʉʉʉʈ, ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʥʠʟʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪ-

ʥʦʚʦʜʩʪʚʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʭʚʘʪʢʦʡ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʦʨʤʦʚ, ʘ ʪʘʢʞʝ ʥʝ-

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʢʦʨʤʦʚʳʭ ʨʘʮʠʦʥʦʚ (ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ). ʅʠʟ-

ʢʘʷ ʩʪʝʧʝʥʴ ʧʦʣʝʟʥʦʩʪʠ ʢʦʨʤʦʚ ʷʚʣʷʣʘʩʴ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʛʣʘʚʥʦʡ ʧʨʠ-

ʯʠʥʦʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʨʫʧʥʳʭ ʟʘʢʫʧʦʢ ʟʝʨʥʘ ʠ ʜʨʫʛʠʭ ʢʦʨʤʦʚ ʟʘ ʨʫʙʝʞʦʤ. 

ɺ ʧʝʨʠʦʜ 70-80-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʝʣʘʣʘʩʴ ʩʪʘʚʢʘ ʥʘ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʨʤʘʭ ʟʝʨʥʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʧʨʦʜʫʢʪʘ.  

ɼʦ 1991ʛ. ʈʦʩʩʠʷ ʷʚʣʷʣʘʩʴ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʫ ʠ ʧʦʪʨʝʙʣʝʥʠʶ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʥʘʭʦ-

ʜʷʩʴ ʥʘ 7 ʤʝʩʪʝ ʚ ʤʠʨʝ. ʆʜʥʘʢʦ ʫʞʝ ʚ 1995 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1990 ʛ. ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʫʤʝʥʴʰʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 

33% , ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʟʝʨʥʘ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʥʘ 46%, ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʙʦʣʝʝ ʯʝʤ ʥʘ 41%, ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʯʪʠ 

ʥʘ 40%, ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ 29%. ʇʦ ʦʮʝʥʢʘʤ ʚʝʜʫʱʠʭ ʵʢʦʥʦ-

ʤʠʩʪʦʚ, ʪʘʢʦʛʦ ʧʘʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʦ-

ʢʨʘʱʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ (ʥʘ 41%) ʚ ʩʪʨʘʥʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʘʞʝ ʚ 40-ʝ 

ʚʦʝʥʥʳʝ ʛʦʜʳ. 
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ʇʦ ʤʥʝʥʠʶ ɺ.ɺ. ʄʠʣʦʩʝʨʜʦʚʘ, ʨʝʬʦʨʤʘ 90-ʭ ʛʦʜʦʚ çé ʧʨʝʩʣʝʜʦʚʘʣʘ 

ʜʘʣʝʢʦ ʥʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʘ ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʮʝʣʠ: ʨʘʟʛʦʩʫʜʘʨʩʪʚʣʝʥʠʝ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ, ʧʦʣʥʦʝ ʦʪʩʪʨʘʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʘʨʥʳʤ ʩʝʢ-

ʪʦʨʦʤ, é ʧʨʠʚʘʪʠʟʘʮʠʶ ʘʛʨʦʩʝʨʚʠʩʥʳʭ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡè [2]. 

ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʢʨʠʟʠʩʫ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʦʢʘʟʘ-

ʣʠʩʴ ʤʦʣʦʯʥʦʧʨʦʜʫʢʪʦʚʳʡ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚʳʡ ʧʦʜʢʦʤʧʣʝʢʩʳ, ʪʘʢ ʢʘʢ 

ʩʧʨʦʩ ʥʘ ʠʭ ʧʨʦʜʫʢʮʠʶ ʪʨʘʜʠʮʠʦʥʥʦ ʚ ʈʦʩʩʠʠ ʚʳʩʦʢʦʵʣʘʩʪʠʯʝʥ (ʨʠʩ. 1).  
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ʈʠʩ. 1 ï ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʝ ʚ ʈʦʩʩʠʠ, 2015 ʛ. 

(ʥʦʨʤʘ 100%*) 

ʊʘʢ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʧʦ ʤʦʣʦʢʫ ʠ ʤʦʣʦʯʥʳʤ ʧʨʦʜʫʢʪʘʤ ʚ ʈʦʩʩʠʠ 

ʩʝʡʯʘʩ ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 80,9% ʦʪ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʥʦʨʤʳ, ʤʷʩʦʧʨʦʜʫʢʪʘʤ - 77,7%, ʩʘʭʘʨʫ - 92,7% ʠ ʜʨ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ ʧʦʢʫʧʘ-

ʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ, ʷʚʣʷʝʪʩʷ 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʢʘʢ ʛʦʨʦʜʩʢʦʡ, ʪʘʢ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, 

ʥʝʨʘʟʚʠʪʦʩʪʴ ʩʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʨʠʟʠʩʥʦʝ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʠ ʜʨ. 

ʅʘ ʩʦʩʪʦʷʥʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʘʢ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʪʘʢ 

ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ ʧʨʦʜʦʣʞʘʶʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʝ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʥʠʟʢʘʷ ʧʦʢʫʧʘʪʝʣʴʥʘʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʈʦʩʩʠʠ, ʫʭʫʜʰʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʠ ʚ ʩʪʨʘʥʝ. ʇʨʠ ʩʥʠʞʝʥʠʠ 

ʩʧʨʦʩʘ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʮʝʥ ʥʘ ʧʨʦʜʫʢʮʠʶ, 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʥʝʩʝʪ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ ʦʪ ʥʝʚʠʜʘʥʥʦʛʦ ʮʝʥʦʚʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʤʦʥʦʧʦʣʠʩʪʦʚ - ʧʦʩʪʘʚʱʠʢʦʚ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʨʘʙʦʪʯʠʢʦʚ ʠ 

ʧʨʦʜʘʚʮʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʟ-ʟʘ ʜʠʢʪʘʪʘ ʣʦʢʘʣʴʥʳʭ ʤʦ-

ʥʦʧʦʣʠʩʪʦʚ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʦʚʘ-

ʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚʳʥʫʞʜʝʥʳ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʧʦ ʩʠʣʴʥʦ ʟʘʥʠʞʝʥ-

ʥʳʤ ʮʝʥʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʚ ʨʦʟʥʠʯʥʳʭ ʮʝʥʘʭ ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. ɺʦ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʦʜ-
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ʥʠʤ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʛʦʩʫʜʘʨʩʪʚʘ ʨʝ-

ʰʘʶʪ ʧʨʦʙʣʝʤʫ "ʯʝʩʪʥʦʛʦ" ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʝ ʦʧʪʦʚʳʭ ʨʳʥʢʦʚ. ɺʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʠʜʫʪ ʧʨʦʮʝʩʩʳ ʨʘʩ-

ʰʠʨʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʧʪʦʚʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʦʚ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʧʪʦʚʳʭ ʙʘʟ, ʷʨʤʘʨʦʢ 

ʠ ʘʫʢʮʠʦʥʦʚ, ʪʦʚʘʨʥʦ-ʩʳʨʴʝʚʳʭ ʙʠʨʞ ʠ ʩʥʘʙʞʝʥʯʝʩʢʦ-ʩʙʳʪʦʚʳʭ ʢʦʦʧʝʨʘʪʠ-

ʚʦʚ. 

ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʜʚʠʞʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠ ʩʝʣʴʭʦʟʧʨʦ-

ʜʫʢʮʠʠ ʝʱʝ ʥʝ ʧʨʠʥʷʣʦ ʘʢʪʠʚʥʳʭ ʨʳʥʦʯʥʳʭ ʬʦʨʤ, ʪʘʢ ʢʘʢ ʨʳʥʦʯʥʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʥʘʨʷʜʫ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʧʪʦʚʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʦʚ 

ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʪʘʢʞʝ ʪʦʨʛʦʚʳʝ ʙʠʨʞʝʚʳʝ ʠ ʚʥʝʙʠʨʞʝʚʳʝ ʩʠʩʪʝʤʳ, ʩʠ-

ʩʪʝʤʳ ʩʚʝʨʢʠ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʴʶ, ʙʘʥʢʦʚʩʢʠʝ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ, ʢʣʠʨʠʥʛʦʚʳʝ ʩʠ-

ʩʪʝʤʳ, ʤʝʭʘʥʠʟʤʳ ʛʘʨʘʥʪʠʨʦʚʘʥʠʷ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ, ʜʝʧʦʟʠʪʘʨʥʳʝ ʩʠ-

ʩʪʝʤʳ, ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʜʨ. 

ʈʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ, ʧʦʪʦʤʫ ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ ʨʝʩʫʨʩʳ, ʙʝʟ ʢʦʪʦ-

ʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʧʦʩʪʦʷʥʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʘʛʨʦʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʦʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ, ʣʠʰʴ 

ʧʨʝʢʨʘʪʠʚ ʧʨʦʠʟʚʦʜʩʪʚʦ; ʚʦ-ʚʪʦʨʳʭ, ʧʦʪʦʤʫ ʯʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʈʦʩʩʠʠ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʘ ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʦʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂ ʵʪʦʤʫ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʩʦʩʪʦʷ-

ʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ - ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʩʣʘʙʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ʥʠʟʢʦʝ ʢʘʯʝ-

ʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ. 

ʇʘʨʘʤʝʪʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚ ʦʪʨʘʩʣʷʭ ɸʇʂ, ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʠʭ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʆʙʦʩʪʨʷʶ-

ʱʠʡʩʷ ʜʝʬʠʮʠʪ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʩʝʣʝ ʟʘʪʨʫʜʥʷʝʪ ʚʝʜʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʨʘʩʰʠʨʝʥʥʦʛʦ, ʥʦ ʠ ʧʨʦʩʪʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

735 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 542 ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) 

ʭʦʟʷʡʩʪʚ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʈʦʩʩʪʘʪʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʎʝʥʪʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʢʦʥʲʶʥʢʪʫʨʳ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘ-

ʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ: ʩʦʭʨʘʥʷʶʱʠʡʩʷ ʤʦʥʦʧʦʣʠʟʤ ʟʘʛʦʪʦʚʠ-

ʪʝʣʴʥʳʭ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʥʝʧʨʠʝʤ-

ʣʝʤʦ ʥʠʟʢʠʝ ʟʘʢʫʧʦʯʥʳʝ ʮʝʥʳ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ; ʠʟʥʦ-

ʰʝʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʦʙʥʦʚʣʝʥʠʷ ʠʟ-

ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʢʘʢ ʩʦʙʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʙʶʜʞʝʪʥʳʭ; ʚʳ-

ʩʦʢʠʝ ʩʪʘʚʢʠ ʥʘʣʦʛʦʚ ʠ ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʘʤ; ʥʝʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦ-

ʢʫʧʘʪʝʣʝʡ [3]. 



34 

ʅʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, 

ʥʝ ʫʣʫʯʰʘʶʪ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʨʘʩʣʠ. ʆʙʱʘʷ ʩʫʤʤʘ ʥʘʯʠʩʣʷʝʤʳʭ 

ʥʘʣʦʛʦʚ ʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝ-

ʚʳʰʘʝʪ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ - ʢ 2015 

ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʫʚʝ-

ʣʠʯʠʣʘʩʴ ʜʦ 4,24 ʤʣʨʜ. ʨʫʙ.: 2084 ʤʣʥ. ʨʫʙ. ʟʘ ʩʯʝʪ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʠ 

2160 ʤʣʥ. ʨʫʙ. ʟʘ ʩʯʝʪ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ (ʨʠʩ. 2). 
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ʈʠʩ. 2 ï ʌʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʟʘ 20107 ï 1015 ʛʛ., ʤʣʥ. ʨʫʙ 

 

ʊʘʢʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦ-

ʠʩʢʘ ʧʫʪʝʡ ʚʳʚʦʜʘ ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠʟ ʢʨʠʟʠʩʘ. ʋʩʧʝʭʠ ʚ ʘʛʨʘʨʥʳʭ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷʭ ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʥʘ ʙʘʟʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʜʝʨʝʚʥʠ ʠ ʚʩʝʭ ʦʪʨʘʩʣʝʚʳʭ ʧʦʜʢʦʤʣʝʢʩʦʚ ɸʇʂ, 

ʢʨʫʧʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ɸʇʂ ʠ ʧʝʨʝʤʝʥ ʞʠʟʥʠ ʥʘ ʩʝʣʝ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʙʳʪʘ ʠ ʧʩʠʭʦʣʦʛʠʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ. 

ʀʟʦʣʠʨʦʚʘʥʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʦʚ, ʨʦʩʪ ʤʝʞ-

ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʘʨʴʝʨʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʝʨʘʟʚʠʪʦʩʪʴʶ ʨʳʥʦʯ-

ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨ-

ʞʝʢ, ʘ ʩ ʜʨʫʛʦʡ - ʚʳʩʦʢʠʤʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʙʘʨʴʝʨʘʤʠ. ʈʝʛʠʦʥʘʣʴʥʳʝ 

ʚʣʘʩʪʠ ʚ ʨʝʛʠʦʥʘʭ ʩ ʠʟʙʳʪʢʦʤ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʨʳʥʢʘ ʠʩʧʦʣʴʟʫʶʪ ʧʨʷʤʳʝ 

ʟʘʧʨʝʪʳ ʥʘ ʚʳʚʦʟ ʧʨʦʜʫʢʮʠʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʤʝʞʨʝʛʠʦʥʘʣʴ-

ʥʳʭ ʜʝʟʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʷʶʱʘʷʩʷ ʠʣʠ ʜʘʞʝ 

ʫʩʠʣʠʚʘʶʱʘʷʩʷ ʚʘʨʠʘʮʠʷ ʮʝʥ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʧʦ ʨʝ-

ʛʠʦʥʘʤ. ʂ ʧʨʠʤʝʨʫ, ʩʫʱʝʩʪʚʫʶʱʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʚʘʨʠʘʮʠʷ ʮʝʥ ʥʘ ʤʦʣʦʢʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʦʢʘʣʴʥʦʩʪʴʶ ʨʳʥʢʘ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʳʝ 

ʦʙʲʝʤʳ ʤʦʣʦʢʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚʥʫʪʨʠ ʨʝʛʠʦʥʘ, ʘ ʤʝʞʨʝʛʠʦ-

ʥʘʣʴʥʳʝ ʧʦʪʦʢʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʮʝʥ ʨʘʚʝʥ 0,2 - 1,7.  

ʅʘ ʟʝʨʥʦʚʦʤ ʨʳʥʢʝ ʩʦʢʨʘʱʝʥʠʝ ʮʝʥʦʚʦʡ ʜʠʩʧʝʨʩʠʠ ʚʦ ʚʨʝʤʝʥʠ ʦʪʨʘ-

ʞʘʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʢ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʨʳʥʢʫ ʠ ʧʦʩʪʝʧʝʥ-

ʥʦʝ ʧʨʝʦʜʦʣʝʥʠʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʙʘʨʴʝʨʦʚ. ʅʘ ʨʳʥʢʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩʦʢʨʘʱʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʙʨʦʩʘ ʮʝʥ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʩʤʝʱʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʦʧʨʝʜʝʣʷ-

ʶʱʠʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʝʥ. ɺ ʩʪʨʫʢʪʫʨʝ ʢʦʥʝʯʥʦʡ (ʨʦʟʥʠʯʥʦʡ) ʮʝʥʳ ʚ 
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ʮʝʧʦʯʢʝ ʩʙʳʪʘ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ 

ʠʟʜʝʨʞʢʠ ʦʙʨʘʱʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ, ʧʦʪʝʩʥʠʚ ʧʦʩʨʝʜʥʠʢʦʚ. ʅʝ ʩʣʫʯʘʡʥʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʪʝʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʦ-ʧʝʨʝʨʘ-

ʙʦʪʢʘ-ʨʝʘʣʠʟʘʮʠʷ ʚ ʨʘʤʢʘʭ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ. 

ɺʩʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ ʦʬʠʮʠʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʝʡʰʝʡ ʠ ʧʨʠʦʨʠʪʝʪʥʦʡ. ʉ 

01.01.2006 ʛ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʦʙʲʷʚʠʣʦ ʦ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʜʥʠʤ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ɸʇʂ: 

- ʧʝʨʝʭʦʜ ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʥʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʝ ʮʝʣʠ ʢ ʠʭ ʚʳʜʝʣʝʥʠʶ ʥʘ ʢʦʥʢʫʨʩʥʦʡ ʦʩʥʦʚʝ, ʥʘ ʫʩʣʦʚʠʷʭ ʧʣʘʪʥʦ-

ʩʪʠ ʠ ʚʦʟʚʨʘʪʥʦʩʪʠ; 

- ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʢʪʠʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ; 

- ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʣʠʟʠʥʛʘ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʦʪʨʘʩʣʷʭ 

ɸʇʂ [5]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ɸʇʂ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʘʢʪʠʚʠʟʘʮʠʠ ʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

 çɿʆʃʆʊɸʗè ʄʆɼɽʃʔ ɾʀɿʅʀ 

ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʀ ʀʅʀʎʀɸʎʀʗ ʅɸʋʏʅʆɻʆ 

ʇʈʆɽʂʊɸ çɾʀɿʅʔ. ɼɺʀɾɽʅʀɽ ʕʅɽʈɻʆ-ʕʃɽʄɽʅʊʆ-

ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ɽɼʀʅʉʊɺɸ ʄɸʊɽʈʀʀè 

 

  

ɹʦʙʫʭ (ɻʝʨʥʝʮ) ʃʶʜʤʠʣʘ ɺʘʩʠʣʴʝʚʥʘ 

 ʋʢʨʘʠʥʘ, ʈʦʩʩʠʷ, ʂʘʟʘʭʩʪʘʥ,  

 

 

 

 

 ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʫʯʥʦʛʦ 

ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩʳ: ʂʘʢ ʚʦʟʥʠʢʣʘ ʞʠʟʥʴ? ʂʘʢ 

ʞʠʟʥʴ ʚʣʠʷʝʪ ʥʘ ɿʝʤʣʶ ʠ ʢʘʢ ɿʝʤʣʷ ʚʣʠʷʝʪ ʥʘ 

ʞʠʟʥʴ? ʨʘʟʨʘʙʦʪʘʥʦ ʧʦʥʷʪʠʝ ʬʫʥʢʮʠʠ ʵʥʝʨʛʦ-

ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝ-

ʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ f(ɽ,ʕ,I). ʋʩʪʘʥʦʚ-

ʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ ɾʠʟʥʠ, ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʦʨʛʘʥʠʟʦʚʘʥʦ ʜʚʠʞʫʱʠʤʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤ ʪʨʠʝʜʠʥʩʪʚʦʤ ɺʩʝʣʝʥʥʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʟʥʴ, ʜʚʠʞʝʥʠʝ, ʵʥʝʨʛʠʷ, ʵʣʝʤʝʥʪ, ʠʥʬʦʨʤʘʮʠʷ, ʩʠ-

ʩʪʝʤʘ, ʤʦʜʝʣʴ.  

 ʅʘʮʠʦʥʘʣʴʥʳʡ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʉʦʚʝʪ ʉʐɸ (National Research 

Council) ʩʬʦʨʤʫʣʠʨʦʚʘʣ 10 ʛʣʘʚʥʳʭ ʚʦʧʨʦʩʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʠʱʫʪ ʦʪʚʝʪʳ ʛʝʦ-

ʣʦʛʠ ʠ ʧʣʘʥʝʪʦʣʦʛʠ ʚ ʥʘʯʘʣʝ 21 ʚʝʢʘ. ʉʨʝʜʠ ʧʨʦʯʠʭ, ʦʙʦʟʥʘʯʝʥʳ ʚʦʧʨʦʩʳ: * 

ʂʘʢ ʚʦʟʥʠʢʣʘ ʞʠʟʥʴ? * ʂʘʢ ʞʠʟʥʴ ʚʣʠʷʝʪ ʥʘ ɿʝʤʣʶ ʠ ʢʘʢ ɿʝʤʣʷ ʚʣʠʷʝʪ ʥʘ 

ʞʠʟʥʴ? [1].  

 ɺʦʧʨʦʩʳ ʚʝʯʥʳʝ ʠ ʜʘʣʝʢʦ ʥʝ ʧʨʘʟʜʥʳʝ. ʇʦʟʥʘʚ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɾʠʟʥʠ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʦʩʦʟʥʘʥʦ 

ʚʳʨʘʙʦʪʘʝʪ çʧʦʩʪʫʣʘʪʳ ʧʦʚʝʜʝʥʠʷè, ʛʘʨʘʥʪʠʨʫʶʱʠʝ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ɾʠʟʥʠ (ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ) ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ. 

 ɾʠʟʥʴ ï ʦʜʥʘ ʠʟ ʬʦʨʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʘʷ ʟʘʢʦʥʦʤʝʨʥʦ 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʨʘʟʚʠʪʠʷ [2]. 

 ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʚʝʱʝ-

ʩʪʚʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʣʝʡ; ʦʪʤʝʯʘʷ, ʯʪʦ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʤʘʪʝ-

ʨʠʠ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝ. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʘ ʨʦʣʴ ʦʪʨʘʞʝʥʠʷ (ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʧʨʦʮʝʩʩʳ) ʜʣʷ ʙʠʦʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʠʥʬʦʨʤʘʮʠʶ ʘʢʪʠʚʥʦ ʚʦʩʧʨʠʥʠ-

ʤʘʶʪ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ, ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, 

ʥʘʢʘʧʣʠʚʘʶʪ, ʭʨʘʥʷʪ, ʧʝʨʝʜʘʶʪ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ. 
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 ɼʚʠʞʝʥʠʝ ï ʥʝʦʪʲʝʤʣʝʤʳʡ ʘʪʨʠʙʫʪ ʤʘʪʝʨʠʠ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʤʘʪʝʨʠ-

ʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʶʪ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ 

ʩʚʦʡʩʪʚ ʩʠʩʪʝʤ. 

 ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ 

(ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʠʟʤʝʥʝʥʠʠ ʚ ʥʠʭ ʚʝʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ, ʠʥʬʦʨʤʘʮʠʠ) ʥʝʦʙ-

ʭʦʜʠʤʘ ʥʘʫʯʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʥʝʢʦʪʦʨʦʛʦ ʧʦʥʷʪʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - ʬʫʥʢʮʠʠ 

ʝʜʠʥʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʵʥʝʨʛʠʡ, ʠʥʬʦʨʤʘʮʠʡ. 

ʎʝʣʴ: 

- ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʥʷʪʠʝ ʬʫʥʢʮʠʠ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ (ʤʦʜʝʣʴ) ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʟʥʠ ɺʩʝʣʝʥʥʦʡ, 

ʦʪ ʩʠʩʪʝʤ ʥʘʥʦ - ʜʦ ʩʠʩʪʝʤ ʤʝʛʘ - ʫʨʦʚʥʷ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 
ʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʝʢʪʝ çɾʠʟʥʴè. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ʌʫʥʢʮʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ. 

 ɽʜʠʥʳʝ (ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ) ʩʦʩʪʘʚʣʷʶʱʠʝ, 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤ: 

 - ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ (ʕ); 

 - ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʵʥʝʨʛʠʡ (ɽ); 

 - ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʡ (I); 

 - ʢʦʥʬʠʛʫʨʘʮʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʫʪʠ (S); 

 - ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

(v). 

 ʌʠʟʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ [3-5] ʢʘʢ ʩʠ-

ʩʪʝʤʳ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʥʘʙʦʨʦʚ ʵʥʝʨʛʠʡ ʝ1, ʝ2,é ʝn = ɽ; ʵʣʝ-

ʤʝʥʪʦʚ ʵ1, ʵ2,é ʵn = ʕ; ʠʥʬʦʨʤʘʮʠʡ i1, i2,é in = I. ʍʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʵʥʝʨʛʦ-

ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ f (ɽ,ʕ,I).  

 ʅʘ ʨʠʩ.1 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʜʦʨʦʜʘ ʅ, p-, s-, d-, f- ʵʣʝ-

ʤʝʥʪʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʬʫʥʢʮʠʠ f (ɽ,ʕ,I) ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʘʪʦʤʘ ʵʣʝʤʝʥʪʘ; ʠ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʠʟ ʘʪʦʤʦʚ ʅ, p-, s-, d-, f- ʵʣʝʤʝʥʪʦʚ.  
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ʈʠʩ. 1. ʕʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ f (ɽ,ʕ,I) ʠ ʩʚʦʡʩʪʚʘ 

ʩʠʩʪʝʤ ʅ, p-, s-, d-, f- ʵʣʝʤʝʥʪʦʚ 

 

 ɸʥʘʣʠʟ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʚʷʟʝʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʟʥʘʯʠʪʴ ʵʣʝʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʳ ʩ ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ f (ɽ,ʕ,I): ʵʣʝʤʝʥʪ 

ʅ, ʘ ʪʘʢʞʝ ʨ- ʵʣʝʤʝʥʪʳ 2, 3 ʧʝʨʠʦʜʦʚ, IV-VI ʛʨʫʧʧ ( H, C, O, N, P, S, Si ï 

ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ).  

 ɹʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʘʪʦʤʥʦʡ 

ʤʘʩʩʳ, ʘʪʦʤʥʦʛʦ ʨʘʜʠʫʩʘ, ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʩʪʠ ʠ ʩʢʦ-

ʨʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʤʦʣʝʢʫʣ (CH4, NH3, 

H2O), ʚʘʣʝʥʪʥʳʤʠ ʵʣʝʢʪʨʦʥʘʤʠ ʨʝʘʣʠʟʫʝʪʩʷ ʢʦʚʘʣʝʥʪʥʘʷ ʭʠʤʠʯʝʩʢʘʷ ʩʚʷʟʴ; 

ʘʪʦʤʳ ʩʢʣʦʥʥʳ ʢ sp3-ʛʠʙʨʠʜʠʟʘʮʠʠ (ʘʪʦʤ ʅ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʡ ʝʜʠʥʩʪʚʝʥ-

ʥʳʡ 1s1 ʵʣʝʢʪʨʦʥ; C, O, N, P, S - p ʵʣʝʢʪʨʦʥʳ). ɹʣʘʛʦʜʘʨʷ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨ-

ʥʦʡ ʩʚʷʟʠ ʅ ʩ C, O, N, P, S ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʠʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ɼʅʂ (ʨʠʩ.2). 
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ʈʠʩ.2. ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʠ ʦʙʲʝʤʥʘʷ ʤʦʜʝʣʴ ɼʅʂ 

 

 ʆʙʳʯʥʦ ʧʦʜ ʩʚʦʡʩʪʚʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʜʨʘʟʫʤʝʚʘʶʪ, ʚʦ-

ʧʝʨʚʳʭ, ʩʚʦʡʩʪʚʘ ʝʛʦ ʩʚʦʙʦʜʥʳʭ ʘʪʦʤʦʚ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʦʛʦ ʚʝ-

ʱʝʩʪʚʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʩʚʦʡʩʪʚ ʠ ʠʤʝʶʪ ʷʚʥʫʶ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʦʪ ʘʪʦʤʥʳʭ ʥʦʤʝʨʦʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʨʦʪʦʥʦʚ ʚ ʷʜʨʝ ʘʪʦʤʘ). ʉʨʝʜʠ ʵʪʠʭ ʩʚʦʡʩʪʚ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ, 

ʚʘʞʥʳʤʠ, ʠʤʝʶʱʠʤʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʠʣʠ ʧʨʝʜʩʢʘʟʘʥʠʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠ ʦʙʨʘʟʫʝʤʳʭ ʠʤʠ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʶʪʩʷ: 

ʕ (ʘʪʦʤʥʘʷ ʤʘʩʩʘ, ʘʪʦʤʥʳʝ, ʠʦʥʥʳʝ ʨʘʜʠʫʩʳ); ɽ (ʵʥʝʨʛʠʷ ʠʦʥʠʟʘʮʠʠ ʘʪʦʤʦʚ, 

ʵʥʝʨʛʠʷ ʩʨʦʜʩʪʚʘ ʘʪʦʤʦʚ ʢ ʵʣʝʢʪʨʦʥʫ, ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʩʪʴ, ʵʥʝʨʛʠʷ ʘʪʦ-

ʤʠʟʘʮʠʠ ʧʨʦʩʪʳʭ ʚʝʱʝʩʪʚ, ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ, ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʧʦʪʝʥʮʠʘʣʳ 

ʧʨʦʩʪʳʭ ʚʝʱʝʩʪʚ).  

 ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ (I - ʚʦʩʧʨʠʷʪʠʝ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʥʘʢʦʧʣʝʥʠʝ, ʭʨʘ-

ʥʝʥʠʝ, ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ) ʘʪʦʤʦʚ ʠ ʦʙʨʘʟʦʚʘʥʥʳʭ ʠʤʠ ʩʠʩʪʝʤ, ʪʦ ʵʪʠ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʰʴ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪʩʷ. 

 ɻʨʫʧʧʝ ʬʠʟʠʢʦʚ ʠʟ ʠʥʩʪʠʪʫʪʘ ʄʘʢʩʘ ʇʣʘʥʢʘ ʚ ɻʝʨʤʘʥʠʠ ʫʜʘʣʦʩʴ ñʟʘ-

ʧʠʩʘʪʴò ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʚʘʥʪʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʬʦʪʦʥʘ ʥʘ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʵʣʝʢʪʨʦʥ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ (ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʷ 5 s1) ʘʪʦʤʘ ʈʫʙʠʜʠʷ. ʋʯʝʥʳʝ 

ʩʛʝʥʝʨʠʨʦʚʘʣʠ ʬʦʪʦʥ ʠ ʥʘʧʨʘʚʠʣʠ ʝʛʦ ʥʘ ʘʪʦʤ ʈʫʙʠʜʠʷ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʬʦʪʦʥ ʧʨʦʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣ ʩ ʵʣʝʢʪʨʦʥʦʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟʫʯʠʣʠ ʧʦʚʝʜʝ-

ʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʦ ʭʘʨʘʢʪʝʨʫ ʝʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʘʪʦʤ-

ʥʦʡ ʦʨʙʠʪʝ ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʩʢʘʟʘʪʴ ʦ ʢʚʘʥʪʦʚʦʤ ʩʦʩʪʦʷʥʠʠ 

ñʫʜʘʨʠʚʰʝʛʦò ʝʛʦ ʬʦʪʦʥʘ. ʊʦ ʝʩʪʴ, ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʵʣʝʢʪʨʦʥ ʟʘʧʠʩʘʣʘʩʴ, ʠ, 

ʯʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ, ʝʝ ʫʜʘʣʦʩʴ ʩʯʠʪʘʪʴ.  

 ɺ ʧʨʠʨʦʜʥʳʭ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʝʨʦʷʪʥʦ, ʧʨʦʠʩʭʦʜʷʪ ʘʥʘʣʦʛʠʯ-

ʥʳʝ ʧʨʦʮʝʩʩʳ ñʟʘʧʠʩʠò - ñʩʯʠʪʢʠ ò ʥʘ ʘʪʦʤʥʦʤ ʫʨʦʚʥʝ. ʅʘʧʨʠʤʝʨ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʬʦʪʦʥʘ (ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ï ʩʚʝʪʘ) ʩ ʵʣʝʢʪʨʦʥʦʤ 1s1 ʘʪʦʤʘ ɺʦʜʦʨʦʜʘ, 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʣʝʜʥʝʛʦ (ñʟʘʧʠʩʴò). 

ɸʪʦʤ ɺʦʜʦʨʦʜʘ ʩ ʠʟʤʝʥʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʫʜʫʯʠ ʘʢʪʠʚ-

ʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʣʝʢʫʣ ʅ2ʆ, ɼʅʂ, ʠʟʤʝʥʠʪ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ ñʩʯʠʪʳʚʘʶʱʠʭò ʘʪʦʤʦʚ C, O, N, P, S ʠ ʚʩʝʡ ʤʦʣʝʢʫʣʳ ʅ2ʆ, 
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ɼʅʂ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʦʭʨʘʥʝʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ (ɽ), ʵʣʝʤʝʥʪʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʭ (ʕ), ʤʦʣʝʢʫʣʳ ʅ2ʆ
I, ɼʅʂI ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʠʟʤʝʥʝʥʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (I), ʘ ʟʥʘʯʠʪ ʠ ʠʟʤʝʥʝʥʥʳʤ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʩʝʡ ʩʠʩʪʝʤʳ ʢʘʢ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ. 

 

ɼʚʠʞʝʥʠʝ. ʀʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʩʠʩʪʝʤ. 

 ʉʢʦʨʦʩʪʴ ʧʝʨʝʭʦʜʘ ʩʠʩʪʝʤʳ ʠʟ ʦʜʥʦʛʦ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ: 

 t

),,( IÝEf
v
D
=

 (1). 

 ʋʨʘʚʥʝʥʠʝ (1) ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʝʤ ʩʫʱʥʦʩʪʠ ʤʘʪʝ-

ʨʠʠ ï ʜʚʠʞʝʥʠʝ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʝʜʠʥʩʪʚʘ. 

 ʀʩʧʦʣʴʟʫʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʤʝʥʝʥʠʷ æ f (ɽ,ʕ,I) ʠ ʫʨʘʚʥʝʥʠʝ (1), 

ʤʦʞʥʦ ʦʧʠʩʳʚʘʪʴ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ: ʥʘʥʦ (æ f (ɽ,ʕ,I)ʘʪʦʤ ʅ, ʕ ï ʘʪʦʤ ʚʦʜʦʨʦʜʘ 1,67. 10-24 ʛ; ɼʅʂ) ï 

ʤʠʢʨʦ (ʢʣʝʪʢʘ) ï ʤʘʢʨʦ (ʦʨʛʘʥʠʟʤ) ï ʤʝʛʘ (æ f (ɽ,ʕ,I)ɺʩʝʣʝʥʥʘʷ, ʕ ï ɿʝʤʣʷ 5976. 

1021 ʢʛ, ʉʦʣʥʮʝ 2. 1030 ʢʛ , ɻʘʣʘʢʪʠʢʘ ~1011 ʤʘʩʩ ʉʦʣʥʮʘ). 

 ʇʫʪʴ (S) ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʠʤʝʝʪ 

ʩʣʦʞʥʳʡ ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ (ʨʠʩ. 3), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʜʚʠʞʝʥʠʝʤ ɿʝʤʣʠ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ɻʘʣʘʢʪʠʢʠ (1), ʉʦʣʥʮʘ (2), ʩʦʙʩʪʚʝʥʥʦʡ ʦʩʠ 

(3). ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɿʝʤʣʷ ï ʉʦʣʥʮʝ ï ɻʘʣʘʢʪʠʢʘ 

ʧʨʦʠʩʭʦʜʠʪ ʙʝʩʧʨʝʨʳʚʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ. 

 ɻʘʣʘʢʪʠʢʘ, ʢʘʢ ʮʝʣʦʝ, ʜʚʠʞʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 620 ʢʤ/ʩ. ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ 

ʚʦʢʨʫʛ ʮʝʥʪʨʘ ɻʘʣʘʢʪʠʢʠ 220 ʢʤ/ʩ. ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʚʦ-

ʢʨʫʛ ʉʦʣʥʮʘ 29,765 ʢʤ/ʩ. ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʥʘ ʵʢʚʘʪʦʨʝ 0,465 ʢʤ 

/ʩ.  

 
ʈʠʩ.3. çɼʨʘʢʦʥ ʜʚʠʞʝʥʠʷè. 
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 ʈʘʚʥʦʚʝʩʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ 

 ʩʦʩʪʦʷʥʠʷ ʣʶʙʦʡ ʪʦʯʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷ, ʚʠʜ ʢʦʪʦʨʦʡ  

 ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʘʝʢʪʦʨʠʝʡ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ 

 ʮʝʥʪʨʘ ɻʘʣʘʢʪʠʢʠ (1), ʉʦʣʥʮʘ (2), ʩʦʙʩʪʚʝʥʥʦʡ ʦʩʠ (3).  

 

 ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɿʝʤʣʷ ï ʉʦʣʥʮʝ ï ɻʘʣʘʢ-

ʪʠʢʘ, ʧʦ ʩʣʦʞʥʦʡ ʪʨʘʝʢʪʦʨʠʠ çʩʧʠʨʘʣʴ ʥʘ ʩʧʠʨʘʣʠ, ʥʘ ʩʧʠʨʘʣʠè, ʟʘʜʘʝʪ ʘʥʘ-

ʣʦʛʠʯʥʫʶ ʠ çʟʝʨʢʘʣʴʥʫʶè ʪʨʘʝʢʪʦʨʠʶ (ʨʠʩ.4) ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ H, C, O, N, P, S, 

ʬʦʨʤʠʨʫʝʪ ʩʧʠʨʘʣʴ ɼʅʂ, ʢʣʝʪʢʫ, ʦʨʛʘʥʠʟʤ [6-8]. 

 

 
 

ʈʠʩ.4. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

 ʬʫʥʢʮʠʠ f(ɽ,ʕ,I) ʙʠʦʩʠʩʪʝʤʳ (ɺ) ʦʪ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ- 

 ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ɺʩʝʣʝʥʥʦʡ (ɸ). ɻʨʘʬʠʢ ʧʨʠʥʮʠʧʘ 

 ʃʝ ʐʘʪʝʣʴʝ-ɹʨʘʫʥʘ 

  

 ɹʣʘʛʦʜʘʨʷ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʷʤ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʝʨ-

ʮʠʦʥʥʦʩʪʠ, ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ 

ʙʠʦʩʠʩʪʝʤʳ) ʩʧʦʩʦʙʥʳ ʠʟʤʝʥʷʪʴ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ æ f (ɽ,ʕ,I)ʙʠʦʩʠʩʪʝʤʘ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ, ʢʦʛʝʨʝʥʪʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ æ f (ɽ,ʕ,I)ɺʩʝʣʝʥʥʘʷ. 

 ʕʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʜʚʠʞʝʥʠʝ ɺʩʝʣʝʥʥʦʡ çʩʦʟʜʘʝʪè 

ʯʝʣʦʚʝʢʘ, ʢʘʢ ʠ ʚʩʝ ʜʨʫʛʠʝ ʙʠʦʩʠʩʪʝʤʳ (ʨʠʩ.5). 
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ʈʠʩ.5. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ ʙʠʦʩʠʩʪʝʤ (ɼʅʂ Ÿ ʢʣʝʪʢʘ Ÿ ʦʨʛʘ-

ʥʠʟʤ), ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʠ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ- ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ æä(ɽ,ʕ,I) ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; tʩʪ. ʥʘʙ ï ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ, 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʩʪʦʨʦʥʥʠʤ ʥʘʙʣʶʜʘʪʝʣʝʤ 

 ʄʠʣʣʠʘʨʜ ʣʝʪ ʥʘʟʘʜ ʩʫʪʢʠ ʜʣʠʣʠʩʴ ʚʩʝʛʦ 15 ʯʘʩʦʚ. ʅʦ çʚʠʜʝʣʠè ʵʪʦ 

ʣʠʰʴ ʦʙʠʪʘʚʰʠʝ ʪʦʛʜʘ ʩʠʥʝ-ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʦʥʠ ʞʝ ʮʠʘʥʦʙʘʢʪʝʨʠʠ. 

ʇʨʠʤʝʨʥʦ 530 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ ɿʝʤʣʷ ʚʨʘʱʘʣʘʩʴ ʩʪʦʣʴ ʙʳʩʪʨʦ, ʯʪʦ ʚ 

ʩʫʪʢʘʭ ʙʳʣʦ ʧʦ 21 ʯʘʩʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʫʪʢʘʭ ʦʢʦʣʦ 24 ʯʘʩʦʚ. ʉʢʦ-

ʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʚʦʢʨʫʛ ʩʦʙʩʪʚʝʥʥʦʡ ʦʩʠ ʫʤʝʥʴʰʘʝʪʩʷ.  

  

 ʋʩʣʦʚʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʠʦʩʠʩʪʝʤʘ ñʜʠʥʦʟʘʚʨò ʦʨʛʘʥʠʟʫʝʪʩʷ ʬʠ-

ʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ɿʝʤʣʷ ï ʉʦʣʥʮʝ - ɻʘʣʘʢʪʠʢʘ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ 

ʩʢʦʨʦʩʪʷʭ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʩʦʙʩʪʚʝʥʥʦʡ ʦʩʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʙʠʦʩʠ-

ʩʪʝʤʳ ñʯʝʣʦʚʝʢò ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʤʝʥʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ. 
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ʈʠʩ.6. ʀʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ- ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

æä(ɽ,ʕ,I) ʧʣʘʥʝʪʳ ɿʝʤʣʷ (ɸ) ʠ ʙʠʦʩʠʩʪʝʤ (ɺ) 

 

çʈʝʟʢʠʡ ʩʙʦʡè (ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʧʨʠ ʝʝ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʢʨʫʧʥʳʤ ʢʦʩʤʠʯʝʩʢʠʤ ʪʝʣʦʤ, ʥʘʧʨʠʤʝʨ) ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʤʝ-

ʭʘʥʠʯʝʩʢʦʤ ʜʚʠʞʝʥʠʠ ʩʠʩʪʝʤʳ ɿʝʤʣʷ ï ʉʦʣʥʮʝ ï ɻʘʣʘʢʪʠʢʘ ʥʘ ʣʶʙʦʤ 

ʫʯʘʩʪʢʝ ʪʨʘʝʢʪʦʨʠʠ ʧʫʪʠ çʩʧʠʨʘʣʴ ʥʘ ʩʧʠʨʘʣʠ, ʥʘ ʩʧʠʨʘʣʠè, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʩʨʳʚʫ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʬʫʥʢ-

ʮʠʡ ʙʠʦʩʠʩʪʝʤʳ ʠ ɺʩʝʣʝʥʥʦʡ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ - ʛʠʙʝʣʴ ʚʩʝʭ ʠʣʠ ʥʝʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʤʦʤʝʥʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʙʠʦʩʠʩʪʝʤ; ʦʨʛʘʥʠʟʘʮʠʷ ʥʦʚʳʭ 

ʙʠʦʩʠʩʪʝʤ, ʦʪʚʝʯʘʶʱʠʭ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʛʝʨʝʥʪʥʦʩʪʠ (ʨʠʩ.6).  

  

ʄʦʜʝʣʴ ʞʠʟʥʠ (ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ).  

 ɺ ʧʨʘʢʪʠʢʝ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʦʩʪʦʷʥʠʷ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʶʪ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 

7) ʵʣʝʤʝʥʪ, ʵʥʝʨʛʠʷ ï ʩʚʦʡʩʪʚʘ, ʜʠʩʢʨʝʪʥʳʝ ʧʦ ʚʨʝʤʝʥʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟ-

ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʩʪʦʷʥʠʝ ï ʩʚʦʡʩʪʚʦ, ʢʘʢ ʚ ʢʘʞʜʳʡ ʢʦʥ-

ʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʫʪʠ ʘ-ʚ-d. 
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ʈʠʩ.7. ɼʠʘʛʨʘʤʤʳ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʚ ʢʦʦʨʜʠʥʘʪʘʭ ɽ-ʕ-t 
 

 ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʠʘʛʨʘʤʤ ʙʠʦʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ɼʠʘʛʨʘʤʤʘ ʨʠʩ. 8, ʧʦʩʪʨʦʝʥʥʘʷ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

ɽ-ʕ-I, ʜʣʷ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʅ,ʉ,ʆ,N,ʈ, ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʠʟʫʯʝʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʜʦ-ɼʅʂ, ɼʅʂ 

ʩʪʨʫʢʪʫʨ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʝʪʢʠ, ʦʨʛʘʥʠʟʤʘ. 

 
ʈʠʩ.8. ɼʠʘʛʨʘʤʤʳ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʥʦʛʦ-ʠʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʦʨʜʠʥʘʪʘʭ ɽ-ʕ-I 

 

ʇʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʝʜʠʥʩʪʚʘ, ʢʘʢ ʞʠʚʦʡ ʩʠʩʪʝʤʳ (ʙʠʦʩʠʩʪʝʤʳ), ʷʚʣʷʶʪʴʩʷ ʧʨʦ-

ʮʝʩʩʘʤʠ ʙʝʩʧʨʝʨʳʚʥʳʤʠ ʧʦ ʚʨʝʤʝʥʠ. 

ʊʘʢʠʝ ʧʨʦʮʝʩʩʳ ʙʝʩʧʨʝʨʳʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪʢʨʳʪʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ ʠʟ ʦʜʥʦʛʦ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʠ ʚ ʜʨʫʛʦʝ 

ʚʦʟʤʦʞʥʦ ʦʧʠʩʘʪʴ [9-10] ʢʠʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʦʡ (ʨʠʩ.9). 
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ʈʠʩ. 9. ʄʦʜʝʣʴ ʞʠʟʥʠ ʙʠʦʩʠʩʪʝʤʳ ʚ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

 

 ʧʨʦʩʪʨʘʥʩʪʚʝ; ɸ- ɸ ï ʣʠʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ  

 ʨʘʚʥʦʚʝʩʠʷ; t ï ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʠʦʩʠʩʪʝʤʳ, ʦʪ ʟʘʨʦʞʜʝʥʠʷ (ʟ) 

 ʜʦ ʩʤʝʨʪʠ (ʩ) 

 

 ʄʦʜʝʣʴ ʞʠʟʥʠ (ʨʠʩ.9) ï ʯʘʩʪʴ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ, ʚ ʛʨʘʥʠʮʘʭ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʷʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʦʣʝʙʘ-

ʥʠʷ f(ɽ,ʕ,I) ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ɸ-ɸ. ɻʨʘʬʠʢ ʦʪʦʙʨʘʞʘʝʪ ʧʨʦ-

ʭʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʷ f(ɽ,ʕ,I) ʯʝʨʝʟ ʤʘʢʩʠʤʫʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʨʝʤʝʥʠ tʟ õ tʩ 
ʦʪ ʟʘʨʦʞʜʝʥʠʷ (ʚʦʟʥʠʢʥʦʚʝʥʠʷ) ʜʦ ʩʤʝʨʪʠ. 

 ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: ɾʠʟʥʴ ï ʜʚʠʞʝʥʠʝ t

),,( IÝEf
v
D
=

, ʠʟʤʝʥʝʥʠʝ 

ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ f (ɽ,ʕ,I)ʙʠʦʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʢʦʣʝʙʘ-

ʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ; ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ 

ʠʟʤʝʥʷʝʪʩʷ ʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʠʦʩʠʩʪʝʤʳ, ʧʨʦʭʦ-

ʜʠʪ ʯʝʨʝʟ ʤʘʢʩʠʤʫʤ; ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʙʠʦʩʠʩʪʝʤʳ ʠʟʤʝʥʷʝʪʩʷ ʩʦ-

ʛʣʘʩʥʦ ʠʟʤʝʥʝʥʠʷʤ ʪʨʘʝʢʪʦʨʠʠ ʨʘʚʥʦʚʝʩʠʷ ɿʝʤʣʠ, ʧʨʠ ʝʝ ʜʚʠʞʝʥʠʠ ʚ 

ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ɺʩʝʣʝʥʥʦʡ ʧʦ ʧʫʪʠ çʩʧʠ-

ʨʘʣʴ ʥʘ ʩʧʠʨʘʣʠ, ʥʘ ʩʧʠʨʘʣʠ éè. 

 ʇʦʚʝʨʭʥʦʩʪʴ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʪʦʯʢʠ ʦʪʢʣʦʥʝʥʠʷ f(ɽ,ʕ,I) ʦʪ ʩʦ-

ʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʦʛʨʘʥʠʯʠʚʘʝʪ (ʬʠʛʫʨʳ ʚʨʘʱʝʥʠʷ ʨʠʩ.10: ʵʣʣʠʧʩʦʠʜ, 

ʰʘʨ, ʷʡʮʦ) ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ (ʵʥʵʣʠʥ) ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦ-

ʪʦʨʦʤ ɺʩʝʣʝʥʥʘʷ ʦʨʛʘʥʠʟʫʝʪ ʞʠʟʥʴ.  

 ʊʝʭʥʠʯʝʩʢʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʞʠʟʥʠ 

ʙʠʦʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ tʟ õ tʩ ʠ ʦʙʲʝʤʘ Vf (ɽ,ʕ,I) ʝʝ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʷ. 
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ʈʠʩ. 10. ʄʦʜʝʣʠ ʞʠʟʥʠ (ʵʣʣʠʧʩ, ʰʘʨ, ʷʡʮʦ) ʠ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ï 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʠʟʥʠ (ʚʨʝʤʷ tʟ õ tʩ , ʦʙʲʝʤ Vf (ɽ,ʕ,I)) 

 ʌʠʛʫʨʳ ʚ ʚʠʜʝ ʵʣʣʠʧʩʦʚ 1 ʠ 2 ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʦʙʲʝʤ Vʝʣ1 = Vʝʣ2 =R3, 

ʧʨʠ ʵʪʦʤ (tʟ õ tʩ)1= 2R; (tʟ õ tʩ)2= R. ɿʥʘʯʝʥʠʷ ʦʙʲʝʤʘ ʠ ʚʨʝʤʝʥʠ: - ʚ ʛʨʘʥʠʮʘʭ 

ʰʘʨʘ Vʰ = 4,2 R3; tʟ õ tʩ= 2 R; - ʚ ʛʨʘʥʠʮʘʭ ʷʡʮʘ Vʷ = 5,5 R3; tʟ õ tʩ= 2,618R. 

 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʠ ʠ ʦʙʲʝʤʘ ʠʟʤʝʥʝʥʠʷ f(ɽ,ʕ,I) ʚ ʵʥʵʣʠʥ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʷʡʮʦ ʠʤʝʝʪ ʦʧʪʠʤʘʣʴʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʠ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʞʠʟʥʠ (tʟ õ tʩ , Vf (ɽ,ʕ,I)). 

 
ʈʠʩ.11. çɿʦʣʦʪʦʝ ʷʡʮʦè ɾʠʟʥʠ 

 

 ɿʦʣʦʪʦʝ ʩʝʯʝʥʠʝ ʧʨʠʟʥʘʥʦ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʞʠʚʳʭ ʩʠʩʪʝʤ. ʇʦ-

ʵʪʦʤʫ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʬʠʛʫʨʳ ʷʡʮʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩ-

ʯʝʪʳ ʜʣʷ ʥʝʝ, ʧʨʦʚʝʜʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʟʦʣʦʪʦʡ ʧʨʦ-

ʧʦʨʮʠʠ. ɿʦʣʦʪʦʝ ʩʝʯʝʥʠʝ ï ʪʘʢʦʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʜʝʣʝʥʠʝ ʦʪʨʝʟʢʘ ʥʘ ʥʝ-

ʨʘʚʥʳʝ ʯʘʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʝʥʴʰʠʡ ʦʪʨʝʟʦʢ ʪʘʢ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʴʰʝʤʫ, ʢʘʢ 
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ʙʦʣʴʰʠʡ ʢʦ ʚʩʝʤʫ ʘ : b = b : ʩ. ʆʪʨʝʟʢʠ ʟʦʣʦʪʦʡ ʧʨʦʧʦʨʮʠʠ ʚʳʨʘʞʘʶʪʩʷ ʙʝʩ-

ʢʦʥʝʯʥʦʡ ʠʨʨʘʮʠʦʥʘʣʴʥʦʡ ʜʨʦʙʴʶ 0,618é, ʝʩʣʠ çʩè ʧʨʠʥʷʪʴ ʟʘ ʝʜʠʥʠʮʫ, ʘ 

= 0,382; (ʩ : b = b : ʘ = 0,382; b = 1,618ʘ). ʏʠʩʣʘ 0,618 ʠ 0,382 ʷʚʣʷʶʪʩʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʌʠʙʦʥʘʯʯʠ. 

 ʅʘ ʨʠʩ. 12 ʧʨʠʚʝʜʝʥʳ ʵʥʵʣʠʥ ʤʦʜʝʣʠ ʞʠʟʥʠ ʙʠʦʩʠʩʪʝʤ 1 ʠ 2. ɿʘʨʦʞʜʝ-

ʥʠʝ (ʚʦʟʥʠʢʥʦʚʝʥʠʝ) ʩʠʩʪʝʤ ʧʨʦʠʟʦʰʣʦ ʚ ʦʜʥʦ ʠ ʪʦʞʝ ʚʨʝʤʷ tʟ1 = tʟ2 . ɺʨʝʤʷ 

ʞʠʟʥʠ ʩʠʩʪʝʤʳ 2 ʙʦʣʴʰʝ, ʯʝʤ ʚʨʝʤʷ ʞʠʟʥʠ ʩʠʩʪʝʤʳ 1; tʟ2 õ tʩ2 > tʟ1 õ tʩ1. 

ʆʙʲʝʤ çʦʩʚʦʝʥʠʷè ʵʥʵʣʠʥ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʠʩʪʝʤʳ 2 ʙʦʣʴʰʝ, ʯʝʤ ʦʙʲʝʤ ʩʠ-

ʩʪʝʤʳ 1; Vf (ɽ,ʕ,I)2 > Vf (ɽ,ʕ,I)1. 

 
ʈʠʩ. 12. ʕʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ (ʷʡʮʦ) ʞʠʟʥʠ ʙʠʦʩʠ-

ʩʪʝʤ 

 

 1ʠ 2; tʟ ï ʚʨʝʤʷ ʟʘʨʦʞʜʝʥʠʷ (ʚʦʟʥʠʢʥʦʚʝʥʠʷ), tʩ ï ʚʨʝʤʷ ʩʤʝʨʪʠ 

 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʦʜʝʣʝʡ 1ʠ 2 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ: 

ʯʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ f (ɽ,ʕ,I) ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʩʠʩʪʝʤʳ (ʦʪ ʤʦʤʝʥʪʘ ʟʘʨʦʞʜʝʥʠʷ tʟ ʜʦ ʜʦ-

ʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ f (ɽ,ʕ,I)1-1, f (ɽ,ʕ,I)2-2), ʪʝʤ ʙʦʣʴʰʠʤ ʙʫ-

ʜʝʪ ʟʥʘʯʝʥʠʝ ʦʪʨʝʟʢʘ ʘ (ʘ2 > ʘ1) ʠ, ʢʘʢ ʟʘʢʦʥʦʤʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʝʡʩʪʚʠʷ 

ʧʨʠʥʮʠʧʘ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ, ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩ (ʩ2 > 

ʩ1) ʠ ʦʙʲʝʤʘ ʞʠʟʥʠ. 

 ʏʝʣʦʚʝʢ, ʢʘʢ ʙʠʦʩʠʩʪʝʤʘ ʥʘʜʝʣʝʥʥʘʷ ʨʘʟʫʤʦʤ, ʦʩʦʟʥʘʶʱʘʷ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʵʥʵʣʠʥ ʧʨʦʮʝʩʩʦʚ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʣʠ-

ʷʪʴ ʥʘ ʢʦʣʠʯʝʩʪʚʦ-ʢʘʯʝʩʪʚʦ ʩʚʦʝʡ ʞʠʟʥʠ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʠʟʤʝʥʷʷ ʟʥʘʯʝ-

ʥʠʝ f (ɽ,ʕ,I).  

 ʈʘʩʩʯʝʪʳ: 

 1) ʘ = 22,9 b = 37,1 ʩ = 60; 

 2) ʘ = 38,2 b = 61,8 ʩ = 100, 

ʧʨʦʚʝʜʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʞʠʟʥʠ ï ʷʡʮʦ, ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ: * ʝʩʣʠ ʤʘʢʩʠʤʫʤ ʚʦʟʨʘʩʪʘʥʠʷ ʟʥʘʯʝʥʠʷ f (ɽ,ʕ,I) ʜʦʩʪʠʛʘʝʪʩʷ ʚ 22,9 

ʣʝʪ, ʪʦ ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʨʘʚʥʘ 60 ʛʦʜʘʤ; * ʝʩʣʠ ʤʘʢʩʠʤʫʤ 
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ʚʦʟʨʘʩʪʘʥʠʷ ʟʥʘʯʝʥʠʷ f (ɽ,ʕ,I) ʜʦʩʪʠʛʘʝʪʩʷ ʚ 38,2 ʣʝʪ, ʪʦ ʦʙʱʘʷ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʚʝʨʦʷʪʥʦ, ʜʦʩʪʠʛʥʝʪ ʟʥʘʯʝʥʠʷ 100 ʣʝʪ. 

 ɺʨʝʤʷ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʮʝʣʝ-

ʫʩʪʨʝʤʣʝʥʥʦ, ʠʥʪʝʥʩʠʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʩʚʦʝʛʦ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʝʜʠʥʩʪʚʘ f (ɽ,ʕ,I)ʙʠʦʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʨʫʛʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʙʣʘʛʦʜʘʨʷ ʨʦʩʪʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʫʯʝʥʠʝ, ʦʙ-

ʨʘʟʦʚʘʥʠʝ), ʙʫʜʝʪ ʙʦʣʴʰʠʤ.  

 ɼʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʈɸʅ ʉ.ʄʝʜʚʝʜʝʚ ʦʪʤʝʪʠʣ: ɸʢ-

ʪʠʚʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ ʤʦʟʛʘ ʧʦʚʳʰʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. 

ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʮʝʩʩʝ ʪʚʦʨʯʝʩʪʚʘ ʧʨʦʙʫʞʜʘʶʪʩʷ ʫʯʘʩʪʢʠ ʤʦʟʛʘ, ʚʘʞʥʳʝ 

ʜʣʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʪʨʫʢʪʫʨʘʭ ʛʠʧʦʪʘʣʘʤʫʩʘ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʵʥʜʦʢʨʠʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʧʨʦʮʝʩ-

ʩʘʤʠ ʩʪʘʨʝʥʠʷ. ʇʨʠ ʨʝʰʝʥʠʠ ʩʚʝʨʭʟʘʜʘʯ ʚ ʤʦʟʛʫ ʜʘʞʝ ʥʝʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ 

ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʦʚʳʝ ʩʚʷʟʠ ʠ ʦʙʨʘʟʫʶʪʩʷ ʥʦʚʳʝ ʥʝʡʨʦʥʳ ï ʥʝʨʚʥʳʝ 

ʢʣʝʪʢʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʞʠʟʥʠ ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʪʴ ʛʦʣʦʚʦʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʪʝʤʠ, ʯʝʡ ʤʦʟʛ ʥʝ ʠʩʧʳʪʳʚʘʣ ʩʠʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. [ɻʦʣʦʚʦʡ ʨʘʙʦʪʘʪʴ 

ʥʘʜʦ. ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʨʘʚʜʘ ʚ ʋʢʨʘʠʥʝ 14-20 ʷʥʚʘʨʷ 2009ʛ.]. 

 ɼʠʨʝʢʪʦʨ ʈʦʩʩʠʡʩʢʦʛʦ ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦ-ʢʣʠʥʠʯʝʩʢʦʛʦ ʮʝʥ-

ʪʨʘ ɺ. ʐʘʙʘʣʠʥ ʦʪʤʝʪʠʣ: ɺ ʢʘʤʝʥʥʦʤ ʚʝʢʝ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʩʦʩʪʘʚʣʷʣʘ 18-20 ʣʝʪ. ɺ ʉʨʝʜʥʠʝ ʚʝʢʘ ï ʦʢʦʣʦ 30-40 ʣʝʪ. ʀ ʪʦʣʴʢʦ ʩ 

ʢʦʥʮʘ XIX ʚʝʢʘ, ʢʦʛʜʘ ʣʶʜʠ ʧʨʦʜʦʣʞʘʣʠ ʞʠʪʴ ʚ ʩʨʝʜʥʝʤ ʜʦ 35 ʣʝʪ, ʜʦ ʢʦʥʮʘ 

ʍʍ ʚʝʢʘ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 70-75 ʣʝʪ. ʊʦ 

ʝʩʪʴ ʪʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ ï ʥʝʚʝʨʦʷʪʥʦ ʙʳʩʪʨʦ! ï ʤʳ ʩʪʘʣʠ 

ʞʠʪʴ ʚʜʚʦʝ ʜʦʣʴʰʝ. ʄ  rï ʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʥʷʪʴʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʫʧʝʥʴ ʥʘʰʠʤ ʧʦʪʦʤʢʘʤ. [ʋʤʥʳʝ ʙʫʜʫʪ 

ʞʠʪʴ ʜʦ 150 ʣʝʪ, ʘ ʣʝʥʪʷʠ ʚʳʤʨʫʪ. ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʨʘʚʜʘ ʚ ʋʢʨʘʠʥʝ. 9-15 

ʦʢʪʷʙʨʷ 2009ʛ.]. 

ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʠ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʟʚʦʣʠʣʠ ʧʨʝʜ-

ʩʪʘʚʠʪʴ (ʨʠʩ.13) ʢʘʯʝʩʪʚʝʥʥʫʶ ʢʘʨʪʠʥʫ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʟʥʠ ɺʩʝʣʝʥʥʦʡ.  



49 

 
ʈʠʩ.13. ʎʠʢʣʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʩʦʩʪʦʷʥʠʷ f (ɽ,ʕ,I)ɺʩʝʣʝʥʥʦʡ ʠ ʙʠʦʩʠ-

ʩʪʝʤ 1-5, ʚʳʨʘʚʥʠʚʘʶʱʠʭ ʩʚʦʝ ʨʘʚʥʦʚʝʩʠʝ ʩʦʛʣʘʩʥʦ ʠʟʤʝʥʝʥʠʶ ʵʥʝʨʛʦ-ʵʣʝ-

ʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺʩʝʣʝʥʥʦʡ 

 

 ʅʘ ʨʠʩ.13 ʧʨʝʜʩʪʘʚʣʝʥʦ ʮʠʢʣʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʪʝʯʝʥʠʝ 

ʚʨʝʤʝʥʠ, ʩʦʠʟʤʝʨʠʤʦʛʦ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʤʝʥʷʶʱʠʭ 

ʜʨʫʛ ʜʨʫʛʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ ʙʠʦʩʠʩʪʝʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʛʦʚʦ-

ʨʠʪʴ ʦ ʚʳʨʘʚʥʠʚʘʥʠʠ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʢʘʞʜʦʤ ʠʟ ʧʦʢʦʣʝʥʠʡ ʩ ʧʦ-

ʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʦʪ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʧʨʠ-

ʩʫʱʠʭ ʩʠʩʪʝʤʝ 1, ʢ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʧʨʠʩʫ-

ʱʠʤ ʩʠʩʪʝʤʘʤ 2, 3, 4, 5 ʧʫʪʝʤ ʩʤʝʥʳ ʧʦʢʦʣʝʥʠʡ ʚ ʛʘʨʤʦʥʠʠ ʩ ʠʟʤʝʥʷʶʱʠ-

ʤʠʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 ʄʥʦʛʦʦʙʨʘʟʠʝʤ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ (H, C, O, N, P, 

S, Si) - ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʧʨʷʞʝʥʠʡ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶ-

ʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʙʝʩʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʲʷʩʥʷʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʠ 

ʩʚʦʡʩʪʚ ʩʠʩʪʝʤ ʞʠʚʦʡ ʧʨʠʨʦʜʳ.  

ɾʠʟʥʴ ï ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʜʚʠʞʫʱʝʡʩʷ 

ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʳʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ (ʦʪ ʟʘ-

ʨʦʞʜʝʥʠʷ ʜʦ ʩʤʝʨʪʠ) ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʙʠʦʩʠʩʪʝʤʘ (ʯʝ-

ʣʦʚʝʢ, ʥʘʧʨʠʤʝʨ).  

  

 ʄʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʘʨʠʩʦʚʘʥʘ ʢʘʯʝʩʪʚʝʥʥʘʷ ʢʘʨʪʠʥʘ ʞʠʟʥʠ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʨʘʙʦʪ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʢʘʨ-
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ʪʠʥʳ ʞʠʟʥʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʜʠʥʝʥʠʝ ʫʩʠʣʠʡ ʬʠʟʠʢʦʚ, ʭʠʤʠʢʦʚ, ʤʘʪʝʨʠʘ-

ʣʦʚʝʜʦʚ, ʙʠʦʣʦʛʦʚ, ʢʠʙʝʨʥʝʪʠʢʦʚ, ʧʣʘʥʝʪʦʣʦʛʦʚ, ʘʩʪʨʦʥʦʤʦʚ, ʩʦʮʠʦʣʦʛʦʚ, 

ʬʠʣʦʩʦʬʦʚ ʚ ʨʘʤʢʘʭ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʨʦʝʢʪʘ çɾʠʟʥʴ. ɼʚʠʞʝʥʠʝ 

ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʝʜʠʥʩʪʚʘ ʤʘʪʝʨʠʠè. 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʇʨʦʝʢʪʘ:  

-ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʝʜʠʥʩʪʚʘ ʵʥʝʨʛʠʷ-ʵʣʝʤʝʥʪ-ʠʥ-

ʬʦʨʤʘʮʠʷ ʚ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ; 

- ʧʦʩʪʨʦʝʥʠʝ ʜʠʩʢʨʝʪʥʳʭ ʜʠʘʛʨʘʤʤ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ï ʩʚʦʡʩʪʚʦ ʩʧʠʨʘʣʝʚʠʜʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʝ ʵʣʝʤʝʥʪʦʚ H, C, 

O, N, P, S, Si (ʜʦ-ɼʅʂ ʩʪʨʫʢʪʫʨʳ; ʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ); 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʟʥʘʯʠʪ ʠ ʩʚʦʡʩʪʚ, ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʙʠʦʛʝʥ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ H, C, O, N, P, S, Si (ʩʧʠʨʘʣʴʥʘʷ ɼʅʂ ʩʪʨʫʢʪʫʨʘ, ʢʣʝʪʢʘ, ʦʨʛʘ-

ʥʠʟʤ; ʙʠʦʩʠʩʪʝʤʳ);  

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʫʨʘʚʥʝʥʠʷ ɾʠʟʥʠ ï 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʠʢʣʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ, ʵʚʦʣʶʮʠʠ ʩʧʠʨʘʣʝʚʠʜʥʳʭ ʩʪʨʫʢʪʫʨ ʅ, ʨ-ʵʣʝʤʝʥ-

ʪʦʚ ʚ ʧʨʦʰʣʦʤ, ʥʘʩʪʦʷʱʝʤ, ʙʫʜʫʱʝʤ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ. 

ɺʳʚʦʜʳ  

 1. ʇʦʢʘʟʘʥʘ ʚʘʞʥʘʷ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

(ʥʘʨʷʜʫ ʩ ʚʝʱʝʩʪʚʦʤ ʠ ʵʥʝʨʛʠʝʡ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦʨʦʡ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʜʣʷ ʧʦʣʥʦʛʦ ʧʦʟʥʘʥʠʷ 

ʠ ʦʧʠʩʘʥʠʷ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʙʠʦʩʠʩʪʝʤ. 

 2. ʈʘʟʨʘʙʦʪʘʥʦ (ʝʜʠʥʦʝ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ) ʧʦʥʷ-

ʪʠʝ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʩʦʩʪʦʷʥʠʷ f (ɽ,ʕ,I) ʤʘʪʝʨʠʠ 

( ʥʘʥʦõʤʝʛʘ ʫʨʦʚʝʥʴ).  

 3. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʪʢʨʳʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ɾʠʟʥʠ, ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʨʛʘʥʠʟʦʚʘʥʦ ʜʚʠʞʫʱʠʤʩʷ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʵʥʝʨʛʦ-ʵʣʝʤʝʥʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʨʠʝʜʠʥʩʪʚʦʤ 

ɺʩʝʣʝʥʥʦʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. 10 ʛʣʘʚʥʳʭ ʚʦʧʨʦʩʦʚ ʧʣʘʥʝʪʦʣʦʛʠʠ (Washington Profile) // ʆʪʢʨʳʪʠʷ 
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ʋʯʠʪʝʣʴ 
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ʀʦʬʬʝ ɸ.ʌ. (1880-1960), ʨʦ-

ʜʠʣʩʷ ʚ ʛ. ʈʦʤʥʳ ʇʦʣʪʘʚʩʢʦʡ 

ʦʙʣ., ʋʢʨʘʠʥʘ. ʇʠʦʥʝʨ ʠʩʩʣʝ-
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ʩʠʡʩʢʦʡ ɸʅ ʩ 1920ʛ.  

1923- 1932, ʛ. ʇʝʪʨʦ-

ʛʨʘʜ (ʛ. ʃʝʥʠʥʛʨʘʜ), 
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ʠʥʩʪʠʪʫʪ  

ʂʫʨʜʶʤʦʚ ɻ.ɺ. 

ʂʫʨʜʶʤʦʚ ɻ.ɺ. (1902-1996), 

ʨʦʜʠʣʩʷ ʚ ʛ. ʈʳʣʴʩʢʝ ʂʫʨʩʢʦʡ 

ʛʫʙʝʨʥʠʠ, ʈʦʩʩʠʷ. ʈʘʙʦʪʳ ʧʦ 

ʧʨʦʙʣʝʤʘʤ ʬʠʟʠʯʝʩʢʦʛʦ ʤʘʪʝ-

ʨʠʘʣʦʚʝʜʝʥʠʷ. ɸʢʘʜʝʤʠʢ ʉʉʉʈ 

ʩ 1953ʛ. 

1951-1977, ʛ. ʄʦʩʢʚʘ, 

ʀʥʩʪʠʪʫʪ ʤʝʪʘʣʣʦʚʝ-

ʜʝʥʠʷ ʠ ʬʠʟʠʢʠ ʤʝ-

ʪʘʣʣʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ  

ʊʦʤʠʣʠʥ ʀ.ɸ. 

ʊʦʤʠʣʠʥ ʀ.ɸ.(1927ʛ.ʨ.). ʈʘ-

ʙʦʪʳ ʧʦ ʧʨʦʙʣʝʤʘʤ ʪʝʨʤʦʜʠʥʘ-

ʤʠʢʠ ʩʧʣʘʚʦʚ. ɼʦʢʪʦʨ ʭʠʤʠʯʝ-

ʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫ-

ʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ.  

ʉʚʠʩʪʫʥʦʚʘ ʊ.ɺ. (1932 ʛ.ʨ.). ʈʘ-

ʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʤʝʪʘʣʣʦʚʝʜʝʥʠʷ 

1970-1975, 1989-1991 

ʛ. ʄʦʩʢʚʘ, ʎʅʀʀʏʄ, 

ʄʦʩʢʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʩʪʘʣʠ ʠ ʩʧʣʘʚʦʚ 

ʃ.ɺ. ɹʦʙʫʭ 

(ɻʝʨʥʝʮ) 

 

http://gamdubai.net/
http://gamdubai.net/


53 

ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ ʠ 
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ʭʠʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 
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1966 ï 20013 ʛ. ɼʥʝ-
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ - ʄʦʩʢʚʘ - ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ) ʛʨʘʥʠʮʘʤʠ.  

 

ʇʨʠʟʥʘʥʠʝ 

2007 ʛ. ɺʢʣʶʯʝʥʘ ʚ ʩʧʠʩʦʢ 2000 ʚʳʜʘʶʱʠʭʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʦʚ 21 ʚʝʢʘ 

(ʟʥʘʢ ʧʨʠʟʥʘʥʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʙʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʉʐɸ-

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ-ʌʨʘʥʮʠʷ). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʝʡʪʠʥʛʘ IBCôs TOP 100 scientists - 

2007 (ʂʝʤʙʨʠʜʞ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʚʦʰʣʘ ʚ ʯʠʩʣʦ 100 ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʨʘ-

ʙʦʪʥʠʢʦʚ ʩʬʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʮʠʪʠʨʦʚʘʥʠʷ, ʩʝʨʠʷ 

ʩʪʘʪʝʡ ɹʦʙʫʭ ʃ.ɺ. ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʛʨʘʜʦʡ ʠʤ. ɸ. ʕʡʥ-

ʰʪʝʡʥʘ çɿʘ ʜʦʩʪʠʞʝʥʠʷ ʚ ʥʘʫʢʝ - 2010è (ʂʝʤʙʨʠʜʞ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). 
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ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʌɽʅʆʄɽʅ ʌʀɿʀʂʀ ʂɸʂ ʅɸɻʃʗɼʅʆɽ ʇʈʆʗɺʃɽʅʀɽ 

ʋʅʀɺɽʈʉɸʃʔʅʆɻʆ ɿɸʂʆʅɸ ʊɺʆʈɽʅʀʗ ʆɼʋʍʆʊɺʆʈɽʅʅʆʁ 

ʄɸʊɽʈʀʀ 

 

ʐʫʙʝʡʢʠʥʘ ʊ. ɼ. 

ʟʘʚʝʜʫʶʱʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ  

çɼʫʭʦʚʥʳʝ ʦʩʥʦʚʳ ʬʝʥʦʤʝʥʘ ʯʝʣʦʚʝʢʘè  

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʜʫʭʦʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ. 

ʃʫʛʘʥʩʢ. ʋʢʨʘʠʥʘ. 

 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʥʘʣʠʟ çʥʝʦʙʲʷʩʥʠʤʳʭè ʬʝʥʦʤʝʥʦʚ 

ʬʠʟʠʢʠ: ʧʦʚʝʜʝʥʠʝ çʧʳʣʠʥʦʢè ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʧʣʘʟʤʦʡ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʚʝ-

ʩʦʤʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ 

ʨʝʟʦʥʘʥʩʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʊʝʩʣʘ, çʵʬʬʝʢʪ ɼʞʘʥʠʙʝʢʦʚʘè ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʋʥʠʚʝʨʩʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ʊʚʦʨʝʥʠʷ ʦʜʫʭʦʪʚʦʨʝʥʥʦʡ ʤʘʪʝʨʠʠ ʢʘʢ ʥʦʚʦʡ ʥʘʫʯ-

ʥʦʡ ʧʘʨʘʜʠʛʤʳ.  

 

In the present article is proposed analys çinexplicableè physical phenomens: 

the benaviour of çspecksè in experiment with plasma in state of weightlessness, 

the possibility of extraction the spatial energy by help of sounding board generator 

Tesla, çeffect of Dģanibekovè in the pointof Universaliaw Creation of spiritual-

ized matter as a new scientific paradigm. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʟʘʢʦʥ ʪʚʦʨʝʥʠʷ ʦʜʫʭʦʪʚʦʨʝʥʥʦʡ ʤʘ-

ʪʝʨʠʠ, ʞʠʚʦʡ ʩʚʝʪ.  

 

Keywords: universal law of creation of spiritualized matter, living light. 

 

ʊʝʤʘ ʪʚʦʨʝʥʠʷ ʤʘʪʝʨʠʠ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʚʦʣʥʦʚʘʣʘ ʫʤʳ ʫʯʝʥʳʭ. ʆʩʦ-

ʟʥʘʪʴ ʧʨʦʮʝʩʩ ʪʚʦʨʝʥʠʷ ʦʜʫʭʦʪʚʦʨʝʥʥʦʡ ʤʘʪʝʨʠʠ ʧʨʠʨʦʜʳ ʠ ʯʝʣʦʚʝʢʘ ʥʝʚʦʟ-

ʤʦʞʥʦ ʙʝʟ ʩʠʥʪʝʟʘ ʬʠʣʦʩʦʬʩʢʠʭ, ʥʘʫʯʥʳʭ ʠ ʨʝʣʠʛʠʦʟʥʳʭ ʟʥʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠʰʣʦ ʚʨʝʤʷ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠ ʦʩʦʟʥʘʚʘʪʴ ʤʘʪʝʨʠʶ, ʢʘʢ ʦʜʫʭʦʪʚʦʨʝʥʥʦʝ 

ʤʥʦʛʦʤʝʨʥʦʝ ʞʠʚʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʦʷʚʣʝʥʥʦʝ ʯʝʨʝʟ ʪʨʠʝʜʠʥʩʪʚʦ: ʜʫʭ-ʜʫʰʘ-

ʪʝʣʦ. ʊʘʢʦʡ ʩʠʥʪʝʟ ʠ ʟʘʣʦʞʝʥ ʚ ʦʩʥʦʚʝ ʨʘʩʢʨʳʪʠʷ ʋʥʠʚʝʨʩʘʣʴʥʦʛʦ ɿʘʢʦʥʘ 

ʊʚʦʨʝʥʠʷ, ʢʘʢ ʥʦʚʦʡ ʥʘʫʯʥʦʡ ʧʘʨʘʜʠʛʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʝ ʥʘʙʣʶʜʘʝʤʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʘʢ ʬʝʥʦʤʝʥʳ ʬʠʟʠʢʠ [4,5,8,12 

ʧʨʠʣʦʞʝʥʠʷ 1,2,3].  

ʅʘʩʪʦʷʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʧʣʘʟʤʦʡ ʨʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʥʝʚʝʩʦʤʦʩʪʠ ʥʘ ʦʨʙʠʪʝ ɿʝʤʣʠ ʚʦ ʚʨʝʤʝʥʘ ʵʢʩʧʝʜʠʮʠʠ ʉʝʨʛʝʷ ʂʨʠ-

ʢʘʣʝʚʘ [https://youtu.be/UhZkbWgRtqk]. ʂʘʢ ʦʢʘʟʘʣʦʩʴ, ʚ ʥʝʚʝʩʦʤʦʩʪʠ 

ʧʣʘʟʤʘ ʠʤʝʝʪ ʥʝ ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ. ʕʪʦʪ ʬʘʢʪ ʥʘʙʣʶ-

ʜʘʣʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʚʦʜʠʤʦʛʦ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʯʝʨʥʦʡ 




